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OFFICE MEMORANDUM 
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SUBJECT: A I R  SAMPLING-: EQUIPMENT AND METHODS 

SYMBOL : H-1-71-55 

With t h e  c u r r e n t  t r end  toward reduct ion  i n  emissions and 
r epor t ing ,  we  must be s u r e  t h a t  our a i r  sample r e s u l t s  a r e .  
a s  v a l i d  a s  w e  c a n . p o s s i b l y  make t h e m .  

To a s su re  t h a t  we a r e  doing t h e  b e s t  job  poss ib l e ,  I want 
t h e  fol lowing checked and a r e p o r t  s e n t  t o  m e  on your u n i t s  
by Apr i l  1, 1971. 

1. A i r  flow i n  each s t a c k  o r  duc t  sampled, d a t e  of determinat ion 
and who measured it. 

2. Is p m b e  designed for ~ i s a k i n e t i c -  samp-ling?= I f  so, * who, 
designed it. and when.- I f  no t ,  why not .  

3. Do you have an SOP f o r  each sampler or group-of  samplers? 

4. Do hp surveyors know how t o  p l ace  f i l t e r  paper i n  holder?  
Is it being done c o r r e c t l y ?  I d o n ' t  want .to f i n d  an 
improper i n s t a l l a t i o n  when I i n s p e c t .  

5. A r e  i n - l i n e  f i l t e r  ho lde r s  i n s t a l l e d  so t h a t  a i r  is not  
l eak ing  i n t o  t h e  c o l l e c t i o n  s i d e ?  

6. Is the  sampling a i r  f low measured? How o f t e n  i s  it  
checked? Is a record  k e p t  i n d i c a t i n g  d a t e  of check-? 

t. Sample heads - a s .  c l o s e  t o  source a s -  pos,s ible? 
l i n e s  a r e  used, can you g ive  e r r o r  i n  sampling? 

I f '  long 

8 .  Is a r e a  where sampler i s  i n s t a l l e d  c lean?  

I n  gene ra l ,  t h e  next  t i m e  I check on our  s t a c k  samplers, I 
expect to f ind , exce l l en t -  hausekeeping.; no f i r e  hazards  of our- 
making, and good records .  

DDM/eh 

&&. m&y 
Dean D. Meyer & 

D i s  t r i b u t i  on : 
Car l  Buckland, H-1  
John Enders, B-1 
William Romero, H-1 
File- 



February 24, 1971 

Reduction of Release of Airborne Radioactivity - 
During the calendar year 1970, the following actions have 

been initiated which have or will result in reduction of releases 

of airborne radioactivity. 

1. Education Program 

To increase the awareness of health physics personnel regarding 

the reduction of releases a series of meetings was held. In these 

meetings, the health physics staff reported on type and magnitude 

of effluent releases from the laboratories for which they were 

responsible. 

Group leaders having- operations which discharge airborne ~ 

radioactivity were contacted and the problem of' reduction discussed. 

The group leaders with plutonium operations were sent weekly and 

monthly reports on the discharges from exhaust stacks in their areas. 

Each new experiment proposed is being carefully examined in 

regards to release of radioactive material and methods of reduction 

of possible accidental or routine releases are considered,and.in- 

cluded in operating procedures. 

2. Equipment Changes 

One operation involving release of a radioactive gas has been 

under- study for  several years. This- study helped to have:-a-new- 

fac i l i ty  built. The building is complete and plans are to move 

into the building during 1971. This move should result in a reduction 

in releases. 
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A t  t h e  plutonium handl ing f a c i l i t y ,  DP W e s t ,  TA-21, a program 

s t a r t e d  i n  1965 c a l l i n g  f o r  an e n t i r e  new room v e n t i l a t i o n  system 

w a s  proceeding. until i t-  .was.  stopped' f o r  ' reconsi-derat ian of the: tp,. 

of f i l ters and f i r e  p r o t e c t i o n .  This has delayed t h e  reduct ion  of 

e f f l u e n t  r e l e a s e d ,  b u t  e f f o r t s  a r e  being made to  i n s t a l l  a temporary 

stop-gap f i l t e r  system t o  be used u n t i l  t h e  d e c i s i o n  on t h e  f i n a l  

des ign  of t h e  f a c i l i t y  i s  made. Funds f o r  t h e  temporary system 

have been requested from p roposed ,P ro jec t  71-9. 
1 

A t  t h i s  f a c i l i t y ,  DP W e s t ,  sampling s t a t i o n s  w e r e  i n s t a l l e d  

i n  t h e  process  exhaust duc t s  where they leave  each bui ld ing .  These 

have allowed a s tudy of t h e  e f f l u e n t  from each b u i l d i n g  be fo re  it 

e n t e r s  t h e  common-fil ter.  system. As a result of this study,  s- 

f i l t e r  was i n s t a l l e d  on t h e  exhaust- from t h e  t r a n s f e r  tunnel  system.. 

This r e s u l t e d  i n  a reduct ion  of a c t i v i t y  being discharged. 

A t  t h e  above s i te ,  a vacuum c leane r  system f o r  l o c a l  pickup 

of a i rbo rne  m a t e r i a l  released dur ing  glove changes has been put  i n t o  

u s e  (system copied from Rocky F l a t s  p l a n t ) .  This i s  reducing m a t e r i a l  

going t o  t h e  room a i r  exhaust  system. . 

In- the plutonium resea rch  and a n a l y s i s  laboratory; .CMR Building;,. 

TA-3, t h e  r a d i o a c t i v i t y  discharged has been i n c r e a s i n g  due  t o  work 

wi th  plutonium-238. A new f i l t e r  system f o r  t h e  l a b o r a t o r i e s  i n  

th ree-wings  of t h i s  b u i l d i n g  has been requested.. 

t h i s  p r o j e c t  be funded from FY71 weapons contingency funds. During 

1970, opera t ions  producing.high r e l e a s e s  have been l o c a t e d  and l o c a l  c 

f i l ters  o r  removal systems have been i n s t a l l e d .  These w e r e :  

It is  pr,oposed tha t .  
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HEPA filters installed at the plutonium arcing glove box. 

Spray washers in exhaust air ducts from three rooms where 

238Pu is handled. ~ It is difficult. to assess-the- success af-,.these+. 

installations because of the varying work load, but it appears 

that these installations resulted in a reduction since 5.4 mCi 

was discharged from the wing exhaust in 1969 and 3.1 mCi in 1970. 

Spray washers were installed in an exhaust duct in Wing 2. 

Since the installation of this spray unit, a reduction of a 

factor of 4 has been observed in the activity released from the 

exhaust stack. 

HEPA filters were installed on exhaust ducts from two 

rooms in- Wing 5. This installatiorhas not- been in--tzse long- 

enough- to- evaluate. 

Two more laboratories in Wing 5 have been identified as 

sources of high activity. A scrubber unit has been designed, 

but has not been installed due to lack of funds. 

In other areas, new air sampling systems have been installed on 

three stacks where radioactive gas is discharged. These-units re- 

placed original detection,units which could- not be- used to determine 

quantities released. Reductions were realized in two gas release 

systems, one by education and resulting changes in operating pro- 

cedures. In the. other,-laboratory,. a change. in program resulted in. 

reduction. 

A survey of all hoods in the Laboratory was conducted: each 

hood has been labeled indicating whether or not it has a filter. 



Gas 

mega Reactor, TA-2 

1311 
Hot Cell Facility, TA-3 

1200 curies 

5 millicuries 



Airborne Radioactivity Releases - CaleAdar Year 1970 
Particulate Reported in Millicuries 

Plutonium 

Plutonium Facility, TA-21 4 
Chemistry & Metallurgical Research, TA-3 14 
Radiochemistry Facility, TA-48 0.03 
Fuel Test Laboratory, TA-35 0 -004 

Waste Treatment,. TA'-50. 0 -02 
Research. Facility, TA-41 0.01 

Uranium - Enriched 
Recovery Facility, TA-21 
Coating Facility, TA-21 
Fabrication Facility, TA-3 
Machining Facility, TA-3 
Radiochemistry Facility, TA-48 

Fabrication Faci-lity, TA-3 
Uranium - Depleted, 

Gross Beta - Fission Products 

2 
0.03 
0.07 
0 -02 
0 . 0 5 '  

0 ..5* 

Waste Treatment, TA-50 0 -02 
Reactor, TA-52 0.2 . 

Radiochemistry Facility, TA-48 3 
Hot Cell Facility, TA-3 9 

Rubidium 88 
Reactor., TA-$2 -. 13. 



Tritium 
Reported in Curies 

Plutonium Facility, TA-21 
Glove B o x  Facility, TPL-35 

Accelerator, TA-3 
Gas Facility, TA-33 
Gas Facility, TA-41 
Gas Facility, TA-9 

Krypton- 8 5 
-Gas Facility, TA-9 

70 measured 
2'5 000 estimated 

100 estimated 
900 estimated 
400 estimated 
40 estimated 

15 Curies estimated 

Tritium monitors (Kanne) have been installed on stacks at TA-35, 
TA-33, and TA-41 and releases during 1971 will be measured'.. 
1970 releases where indicated as estimated were derived from 
material inventory. 



Releases From Experiments 

The GMX-Division at LASL conducts experiments in which 
Uranium (D-38) and Tritium are dispersed by high explosives. 
How much of the U r a n i u m  - becomes a-irborne. is. not ,know%.. 
1970, these experiments which are conducted at R-&te , TA-15, 
contained the following quantities of material. r r  

During: 

7 P l L , 7 , + 3 9  .I 

Tritium 11,100 curies 
Uranium-Depleted . -1,400 Kg (0.6 Ci, assuming 0.3%.235Uj 

By burning in high explosive disposal operations, TA-16 
Uranium-Depleted 45 Kg (0.02 Ci, assuming 0.3% 235U) 
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TO : Distribution 

Lr ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEX!CO 87544 

OFFICE MEMORANDUM 

FROM : R. W. Drake 

SUBJECT: TOXIC MATERIALS DISPERSED BY SHOTS - MAY 1971 

SYMBOL : G'fx 

GMX Groups have reported to me the subject materials 
as follows: 

D-38 142.1 kg 
Bery 1 1 i um' 
Tritium 207.8 cc STP - 

Lead 798.3' grams 

. _  2.98 kg 

I understand that there was some turmoil over AEC's 
failure to receive a report for April. I chose the distribution of 
our report (same as this one) because I was unsure who would be 
H Division's agent for reporting to the AEC, but knew that GMX 
wished to have H Division continue to be the Laboratory's reporting 
agent, just as it has been in the past. 

RW) :vw 

Distribution : 

Dean' Meye 
Harry Jordan 
File 



RevimWLab Counsel 
Publicly ReleasaSle 

TO : 3 i s t r i b u t i o n  

L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMCS NEW MEXICO 87544 
TELEPHONE. 

(; f-7 
5' OFFICE MEMORANDUM 

DATE: 20 ;'ky 1971 

1 

GXX Groups have reported t o  xe t h e  sub jec t  .-aterials 2.3 
f 0 1 l o w s  : 

D-38 
Beryllium 
T r i  t i m  
Lead L2. gracs  

and a material l i k e l y  t o  be thought t ox ic :  

Bromine 165 grams 

As I am su re  you a p p r e c i a t e ,  f c r  t h e  l a r g e r  ind iv idua l  
"relezses" of t hese  mter ia ls ,  w e  can f u r n i s h  a record of t h e  t i c c ,  
amount, ~ n d . l o c e t i o n  of relezse poin t .  I have no t  included a l l  
those  d a t a  i n  t h i s  r epor t  because I be l ieve  t h a t  you would not  p r E s e n t l y  
f i n d  them u s e f u l ;  i f  I a m  mistaken on t h i s  po in t ,  Sy a l l  means l e t  m e  
know. 

D i s t r i b u t i o n  : 

Dean Heye& 
Harry Jordan 
F i l e  

H-1's cy filed thru C. Buckland 
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T3 : Seorge L. Voelz 

I ALAMOS SCIENT!FlC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMCS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
DATE: 3 >ley 1971 

As hes undoubtedly Seen re?orted t o  you, one of t h e  accomplishnents 
cf t h e  v l s i t  of Bresscn e t  e l  on 20 A p r i l ,  :Aich you were so un fo r tune te  
as t o  have t o  ziss, wzs t h e t  they exacted f r c n  u s  e Dronise t o  t r y  t o  
provi.2e 5n es t i r r z t e ,  x i t h t n  30 l e y s ,  of t h e  tptal emount of uranium which 
hed Seen involved i n  e x p r l n e n t a l  s h o t s  e t  t h e  .Los Alamos p r o j e c t )  f o r  
i t s  e z t i r e  h i s t o r y .  T5ey vented a zcre s o p h i s t i c a t e d  approach t o  g e t t i n g  
,nis r.ur.'zer 21an p t t i z g  ten "013 hands" i n  e room, giving them a few 
zLmt:P_s t o  p e s s  t h e  r.cr;ber, a d  then averaging t h e  guesses.  On t h e  o t h e r  
ha?d, they d i d  no t  van+, t o  go so  f a r  as t o  have a team of eccountnnts 
esse-Sled ~r ' .d t s rned  locse  t o  exhc:me a l l  p o s s i b l e  notebook records and 
literally a t t e z p t  t o  g e t  t h e  t o t a l  arnount by surxing a l l  t h e  p e r t s .  They 
also adrnit ted t5at t h y  CLd z o t  cere i f  t h e  nurr.5er w e  generated w e s  no 
c l o s e r  to t h e  t r u t h  thar! 2 f e c t o r  of two. F i c a l l y ,  they adrr.itted t h e t  
tl?n_y coc!:ct 2 o t  stete an e x p l 5 c i t  reeson for wanting t h i s  f i g u r e ,  nor any 
sz.n_cific use t o  which they ??anneb t o  put it. 

&. 

I se t  o u t  t o  develo? t h l s  i n f o m a t i o n  5y consurt ing t h e  "A3PSF" 
ro-corc's i?. Group A - 3 .  P.ey have qUi te  a c c e s s i b l e  records,  by GKX Group, 
of u r a n i m  reported as experdeb f o r  eec'n celendzr  y e a r  from 1954 through 
1959. They have sirnilar deta f o r  nuch of 1970, and one can c o r r e c t  f o r  
t h e  = i s s i n g  mor.ths q u i t e  e e s i l y  end f a i r l y .  
t3is would !x a good p lece  t o  no te  t h a t  t he  r e l a t i v e l y  heavy shooting 
schedule of 'n-3 a t  TA-33, TAen they took over  c e r t a i n  work t h a t  had begun 
ir: G?X-5,  j u s t  precedes t5is p e r t i c u l a r  chuzk of recorded h i s t o r y .  
v:dx l a s t e d  i n  K - 3  only a l i t t l e  over  e yea r ,  and w a s  thereupon taken 
e v e r  by G.XX-4. I t h i n k  thet i t s  no t  being s c e c i f i c a l l y  included i n  ou r  
surnrery does no t  do ~ u c h  .'Ja~a.ge . to  t h e  o v e r a l l  accuracy of ou r  f i g u r e ) .  

(To those with shz rp  memories, 

That 

I n  a d d i t i o n  t o  t5e "CorrecticI?" required i n  t h e  A - 3  records f o r  
cz l enda r  1970, one r u s t  Fake soye e d j u s t n e n t s  t o  t h e  f i g u r e s  of reported 
ex?endi tures  3y GXX-5 because they c c z t e i n  ex t r ao rd ina ry  e n t r i e s  f o r  some 
lcrse source po t s  - d e  i n  1961. 
cx?er:ce?tal procedures c a l i i c g  f o r  redio-lenthenurn sources  severe1 t i m e s  
szronger t%n had jeep used before .  3 c s e  pots w e r e  counted as t'expended" 
i1s SCOT: as they  were f a b r i c a t e d .  The nos t  d e f e n s i b l e  way t o  exclude them 
L Z C ~  t h e  ? re sen t  stuc!y i s  t o  " f a l r  in" a runber f o r  GFX-5 f o r  1961 t h a t  i s  

rm Anat i s  k-hen GXX-5 was beginning new 

.s 
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r?.i.?:.:ap Setween t h e  1360 azd 1P52 f i g u r e s  for t h a t  Grou?. 
T ; X ~ ' +  sc:1p_6xip_ f o r  y e a r s ,  and ::le result from t h i s  approach i s  consonent . .a.1t:7 .- ?:?e nzmber of shots ;ire=. It skould be noted t h a t  ou r  records e rd  
*' -2cse of A - 3  otkerwise rake no d i s t i n c t l c n  as t o  t h e  r e l a t i o n s h i p  between 
the shot  i t s e l f  ax! t h e  zrantzr?. con2onents recorded as expended. They 
-0. .  ...&:. ' 2ave been l n s i d e  an ir.plosiori systen, o r  they oay have been p a r t l y  i n  
i t ,  o r  t'hey "2)' icerely have been ad jacen t  t o  i t .  
do  2 ~ :  z u t c - a t i c a l l y  szy anything abont where t h e  uranium went when t h e  shot  
v:es f i r e d  - only t h a t  we doa't fiave i t  2r.y longer. 

We have t h e i r  
C .  . 

r .  1 

0 

These nuxbers t h e r e f o r e  

row w e  5ave adjusted t o t a l s  f o r  1954-1970, end can begin g, curve of 

bcw does t h i s  curve go from zero  (which I '?.eve a r b i t r a r i l y  teken as mid-1943) 
' t o  1954? Ye h o w  seize q u a l i t a t i v e  tk ings  about t h a t  i n t e r v a l :  

lx' - -  1 0  grezs of urEni.cn expende.' 5:: the  y e a r  v s  t i n e .  Then t h e  quest ion i s ,  

III t k  eerliest of t hose  y e a s ,  t h e  use of uranium i n  s h o t s  must 
heve been a c c e l e r a t i n g .  I n i t i z l l y ,  e v a i l a b i l i t y  must heve been a l i m i t i n g  
f z c t o r .  AS t5e ~ r o g r m  prcgressed toward T r i n i t y ,  more and more must have 
Seen used i n  l o c a l  tes ts .  A f t e r  1945, t h e  curve must i n  f a c t  d i p ,  f o r  w e  
r2zeFjer how i n  1945-1947 i t  w a s  n o t  clear but what t h e  Laboratory E.Lght 
c l o s e .  People l e f t  i n  droves and e x p e r i i e n t a l  a c t i v i t y  must have dwindled. 
IZcwever i n  1948 tSe Leboratcry 5egan a r e j o r  expansion of f a c i l i t i e s ,  which 
inc l s2ed  t h e  a d d i t i o n  of a r , x b e r  of new f i r i n g  pornts .  Several  of  t h e  
~ . e w  f i r i n g  ? o i n t s  were ca?zble of f i r i n g  appreciably l a r g e r  s h o t s  than had 
beer! t r u e  of t h e i r  old coun te rza r t s .  Ir. these r e s ? e c t s ,  f i r i n g  capac i ty  
T ~ S  sharply i n c r e a s i n g  over  t he  pea r s  1950-1952. Ve zre elso r e n i d e d  
or' the wezpon developzent z c t i v i t y  tSat &gTn i n  1949, which caused a 
s c 5 s t a n t i a l  i n c r e a s e  i n  loceL Zir i -g .  Ar.6 i.2 1950 w e  recall l o c a l  develop- 
c e n t  t e s t i n g  of a p a r t i c u l a r  t e s t  dev ice  x3ich consuned unprecedented amounts 
of cranim ? e r  sho t .  
ccuse2 our  usage of uranic= t o  peak i n  t h t  year.  
r e j o r  Fersonnel expmsior.  tn 1?&9: a d  i n  t h a t  r e s p e c t  a l s o  capac i ty  wes a l s o  
n e a r  2 nexiusurn i n  1950-1953. S2bsequer.t weapon and device developEents have 
bee? alz:ost k%.thoct exception headed i n  t h e  d i r e c t i o n  of using less uranium 
p e r  assembly ( i . e .  p e r  desigr?).  So with a v a i l a b i l i t y  Qf t h e  material, 2nd 
p e r s o m e 1  and f e c i l i t y  ceTaci ty  t o  use i t ,  a untque usage - 1950, and then 
:he dizFnishing e f f e c t s  or' 2esign evolut ion a l l  taken i n t o  eccount ,  it is 
c l e a r  t h a t  the usage ccrve r i s e s  t o  a ?e& znci then descends. 

Th2t a c z i v i t y  reached e ?ea2 i n  1950, and s u r e l y  
Ye a l s o  experienced a 

[ I n  t h i s  t e x t ,  I have -sei t h e  t e r .  "uranivn!" wFthout f u r t h e r  a q p l i -  
ricsti~?. %?e A - 3  recorc?,s ?leir.Ly s5cw  OW, i n  1954, t h e  bulk of our  con- 
s ~ z ? t i o r ?  zczs noma1 u r e n i ~ m .  Then over  t5c i n t e r v a l  1955-1955 t h i s  s*w:tches 
20 3 o c c ~ c  vlrtueliy l 2 9 Z  3-3s acd r ena ins  t h e t  -my.] 

C .  

To try t o  get a qcantiEatLve hendle on t h e  f a c t s  f o r  1943* t o  1954, 
we ex t r ac fed  scme d a t a  f r o =  t h e  records of GrX-4, which 2 s  a Group naking 

vtt;? e hLgh - ir. f a c t  t h e  '.:shest-- - C r c +  r a t e  of usege of uranium. With 
S C T . ~  e f f o r t ,  f-5 :\*as ?ossLSle  t o  szc 1213 t?e<r expendi tures  f o r  1950 and 1951. 
,ne fo.--er fiscre was re-arx . .e~ly  x g n ,  so :..-e s F e n t  t h e  e f f o r t  necessery t o  

&* L::e ty? '~!  of syots  <z qzestion h e r e  >es ?er:?e?s t h e  longest  contincous h i s t o r y  

-. . .  . .  . 
-_._ - -..--- - , - v  -. 

http://urEni.cn
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g e t  corresponding f i g u r e s  for 1949 ar.d 1952. 
tkr: :he ?e& f i g u r e ,  g iv ip -  c) e d d i t i o ~ a l  comfort, beyond our  q u a l i t a t i v e  
i d e n t i f i c a t i o n  of t h e  peak, t h a t  we hzve i t  bracketed. 

Those ere s u b s t e n t i a l l y  less 

To Xse t h e s e  GXX-4 figzres t o  develop s m e  e s t i n a t e s  of t h e  expendi ture  
a c r o s s  :?e 3 i v i s i o n ,  a>< t h e r e f o r e  a c r o s s  t y e  Lzbcretory,  we exenined t h e  
s k r e  of t h e  Laboratory expendi ture  whlch was made by GXX-4 over t h e  perLod 
1954-1957. 3u r ing  those yea r s  t'nct sha re  w a s  q u l t e  cons t an t ,  end r an  c l o s e  
t o  0.80. So w e  e s t i n a t e d  the  Laboratory m.ounts f o r  1949-1952 5y d i v i d i n g  
:?e GI%-4 f i g c r e s  by 0.8. 

Sow 0r.e can draw ir. e curve whose shape acconnodates t h e  q u a l i t a t i v e  
f a c t o r s  we know were a t  work acc! which comes jud ic ious ly  c l o s e  t o  t h e s e  

itt but  by surming t h e  o r d i n a t e s  f o r  each year-end) i s  t h e  n m b e r  w e  seek. 
1:- ~cr.ci.n" po in t s .  Its i n t e g r e l  (no t  obtained p l a n i n e t r i c a l l y  a s  I have p l o t t e d  

Such a curve I s  d r a m  on t h e  e t t s ched  p l o t .  
We have dram curves w5ose ?eak w a s  fa t ter ,  and found areas as g r e a t  as 95,000 kg. 
A curve with a s l i g h t l y  d i f f e r e n t  f i t  t o  t h e  d a t a  f r o m  1954-1370 gave a n  
ere2 of 87,300 kg. F i z a l l y ,  i f  one s i q l y  t akes  t h e  adjusted A - 3  d a t a  f o r  
1954-1970 a2d extends t h a t  average usage back t o  1913% one g e t s  a t o t a l  of 
80,500 kg. 

I ts  area is 89,500 Zg. 

These mmbers are r e a l l y  r a t h e r  a l l  a l i k e !  

The conclusion from t h i s  e x e r c i s e  i s  t h a t  i t  does not  make a g r e a t  
deal of b i f f e re r . ce  how one draws axi i n t e g r a t e s  t h i s  curve of usage, o r  
how one goes ebout  extex!ing t h e  knovm seta h c k  t o  t h e  beginning. Tie 
real f i g u r e  n u s t  be screwhere between 7 5 , C G O  - kg and 100,000 kg and i t  i s  
t h a t  renge t h a t  we would recocnend be quoted t c  t h e  ou t s ide .  %e assune t h a t  
you w i l l  ::is5 to do t h i s .  

For t h e  ?recis ion-ninded,  t h e s e  "know"' numbers include expendi tures  
by GXX-3  by 5urning (a connpletely t r i v i a l  c o n s t i t u e n t )  and by GH-3 by 
l r c p  t e s t s  end o t h e r  d e s t r u c t i v e  to,sts ( aga in ,  a completely t r i v i e l  con- 
t r i b u t i o n ) .  

R 3  : vs: 

CC: 9. L. Peterson 
G. R. Chmpion 
Deen %ye- 
Earry Schul te  
Earry Jordan 
b y  r",eic',er 
F i l e  
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TO : GYL Group Leaders 

As w a s  r a t h e r  b r o a i j y  h in t ed  i n  ny mesorancnn of i4 A p L l  197;, 
w e  are now committed t o  ?%?orting t o  H 3 i v i s i o n  t k e  "toxic" i x t e r l z i  
content  of o u r  sho t s .  IC is  agreed t h a t  t h e  k r g e r ,  :seapon-sixuiz:inz 
s h o t s  w i l l  be reported iAdivi2ual ly  - shot  r u i b e r ,  l a t e ,  tlz.e, zirL7.- 3 
l o c a t i o n ,  HE syste#, arid t o x i c  ;;.aterial ccn tez t .  Other sho t s  cor.ta:zir.S 
t o x i c  raterials need no t  be reported i x 2 i v i d u a l i y  bnt  s5oulci 3e suzxei  - 
amount of HE, and anounts of t o x i c  rzterids.  
w i l l  cone from i n c r e n e n t a l  d a t a  about i c d i v i d u a l  sko t s .  I f  soae 
H 3 i v i s i o n  monitoring a c t i v i t y  i n d i c a t e s  a need LO develop t h e  i 2 f o m 2 t i o n  
about  a p a r t i c u l a r  sho t  o r  s h o t s ,  t h t  can always be e x t r a c t s 2  fron Y G U ~  

records.  The r e p o r t i n g  per iod w i l l  be i n  u n i t s  of a Zonth, and t h  f i r s t -  
per iod will be t h e  month of Apri l .  

- .  

Obviously t h e s s  t o t a l s  

Toxic raterials t o  be r e so r t ed  are: 

D - 3 8  ( f o r  u n i f o m i t y ,  i n  g a s ,  though i t  i s  r?ot 
iaagined t h a t  you always k o w  t h e  nass to t h a t  
p r e c i s i o n )  

B e r y l l i u m  ( i n  g rans )  

Lead 

Tr i t i um ( f o r  u n i f o m i t y ,  i n  cc ST?, p lease )  

Any o t h e r  material l i k e l y  t o  be regarded as t ox ic :  
t h o r i u a  ( iden t i fy ,  and g ive  m o u n t ) .  

e . g . ,  cadmiun, mercury, 

These r e p o r t s  should come t o  m e .  
t o  cover a l l  o u r  detonated HE ( t h u s  a t  
s h o t s  t o t a l l i n g  76.2 l b  of HS, with no t c x i c  raterial content .  
want t h a t  reported.)  
system. 

This f a i l y  of r e p o r t s  i s  i r ; t e n i z i  
S i t e  GEX-2 n i g h t  i n  a a m t h  f i r e  

Yes, we 
W e  war.t s h o t s  f i r e d - c o  d e s t r o y  scrap covered by t X a  

HE burned comes under t h e  Ef f luen t  Study. 

* and weight of HE, p l eese  



A t  t h i s  tine w e  are not specifyizg a re;;ort fomat - ?er';.,aps zr. 
ideal design will ultimateiy evolve. 

H Division, prirzrily H - 8 ,  w i l l  begin zmitoring selected, repre-  
sentative, shots by G X X - 4  in the cear f i l s ~ r a .  3 e y  say wis;? Eo look ct 
shots by others;  i f  so, they w i l l  a?proach you via t h i s  0-F: **Lee. 

cc: G. Voelz, H-DO 
D. Meyer, ~ - 1  M 
t i .  Schulte, H-5 
H. Jordan, H - 8  
F i l e  

H-1's cy'filed thru: 
Carl Buckland 
Ellery Storm 



TO : Dean Meyer 

FROM : W. E. Deal 

3s ALAMOS SCIENTIFIC LABORqTORY 
UNIVERSITY OF CALIFORNIA 

LO9 ALAMOS. NEW MEXICO 87S44  

0FFICE.MEMORANDUM 

SYMBOL : G b B  

The information you requested on April 13 is included in the  following 
tab le :  

Iden t i fy ing  MD- 38 MBe 
Time (kn) (kn) - Date - Number 

4-2728 2- 1 5:32 p.m. 3.2 0 

4- 2722 2- 2 11:OO a.m.  3.2 0 

11-841 2-4 12 :Ol  p.m. 4.0 0 

11-834 
11-888 

4- 2757 
LMB - 46 

11 -837 
11 -853 

4-2723 

4- 2737 

4- 27 24 

4- 2753 
11 -889 
4- 2725 
4- 27 19- 
11 -860 

4-2726 
4- 2720 

2-4 
2-25 

3-3 
3-4 
3-11 

3- 12 

3- 17 

3- 23 

3- 24 

3-31 
4- 1 

4- 2 

4-5 
4-6 

4-7 
4- 12 

3:59 p.m. 

5:56 p.m. 

5:41 p.m. 

10:20 a.m.  

5:58 p.m. 

2:34 p.m. 

11:03 a.m. 
1 1 : l O  a . m .  

11:OO a . m .  

ll:06 a.m. 

2:20 p.m. 

11:30 a.m. 

11:35 a.m.  

1:41 p.m. 

11:15 a.m. 
3:OO p.m. 

23.4 
0 

3.2 

3.6 
15.0 

12.0 

3.2 

9.9 

15.0 

12.7 

5.0 

21.0 

17.9 
2.0 

21.0 
20.8  

.60 
0 

0 

.60 

.50 

.51 

0 

.67 
0 

.30 
0 

0 

.43 
0 

0 

0 

FIED/am 

cc: File 
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A 
c UNITED STATES 

ATOMIC ENERGY COMMISSION 
US AiAMos. NEW MEXICO 87544 

Harold M. Agnew, Director 
Los Alamos Scientific Laboratory 

APPRAISAL OF LASL TEST SITE ACTIVITIES INVOLVING 
TOXIC MATERIALS . 

On April 20 and 21, a group comprised of J. F. Bresson and Neil C. 
Harker, Operational Safety Division, ALO, and R. Y. Lowrey, from 
Weapons Production Division, ALO, will  visit LASL to obtain infor- 
mation with respect to weapons components tests performed involving 
toxic materials; such as uranium, beryllium, thorium, etc. 

Attached is a topic outline which will  aid in the team's efficiency and 
it is requested that this information be available for them when they 
arrive on site. . 

activities. 
history of testing programs, description of test set ups, test 
scheduIes, and the results of surveys performed to determine the 
extent of airborne dispersal and ground deposition of the toxic 
metals . 

The appraisal wi l l  include both design and testing 
You will note that the team will be interested in the 

The team will be looking primarily at  Los Alamos test activities 
but will also be looking at LASL design requirements for similar 
tests to b e  conducted at such plants as Burlington, Pantex, etc. 

*. 
* 

H. Jack Blackwelt 
, I .  1 I I Area Manager 

I I 1  I I 1  I I . I . I I  I . , , . I t  

. . . .  . . , .  i . 1 1 ,  I . .  , . i I 1 1 8  : 1 . . . .  I I - , , : . - -  
I .  

. :  . ~ l i  . .  L I I . . I  1 1 . .  I .  . . .  . . I t !  I . . .  . I 1 - 1 . .  8 1 .  



LOS * AM05 SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 8'1544 
TELEPHONE: 

OFFICE MEMORANDUM 
DATE: 2 

TO : C a r l  Buckland, H-1 /=/70 

FROM : Glenn Neely 

SYMBOL: H-1 

on 1-8-70 a memo w a s  wrltten suggesting t h a t  the radioactive solution 
used i n  cleaning the  i n l e t  and out le t  f i l t e r s  be drained t o  the hold-up 
tanks. A t  that  time 10 m/Hr w a s  found at  the a r e a  where the solutione 
had been dumped t o  t h e  creek. When the survey w a s  taken the area 
surveyed w a s  covered w i t h  i ce  and snow. On 2-U-70 another survey w a s  
taken ( a f t e r  the ice and snow had melted), areas reading 20 mr/Hr were 
found. 
taken and analysed. (The resins originated fram the deionizers 1 cate 

A sample of di r t  which included a large amount of resins waa 

44.) Isotopes found i n  the sample were Cr51, Ag110, Mn5 8 8  , Zn 5 
andCo in 9 0  . 
B i l l  Purtyman of H-7, after looking a t  the situation, suggested t h a t  
the contamination could be dug out and placed in drums. A work order 
t o  remove the contamination and take it t o  the contaminated dump w i l l  
be written. 

Nota:  
cleaning operation l a  now drained t o  the hold up tanks and not the 
creek. 

The radioactive solution from the  i n l e t  and out le t  f i l t e r  

. 



.OS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS. N E W  MEXICO 07544 

OFFICE MEMORANDUM 
TO : Dean D.  Meyer, Group Leader, H-1 d’hr@ DATE: AUg. 26 ,  1 9 7 1  

FROM : D a l e  E .  Hankins, H - 1  

SUBJECT: GAS SAIYPLE: AT SURGE TANK AT P-2 

SYMBOL : H - 1  

H - 1  w a s  asked by John Yarne l l  and Tex W i l l i a m s  of P-2 
t o  t a k e  a sample of t h e  gas  above t h e  surge tank on 
Monday, August 23 .  When we g o t  t o  t h e  s i t e ,  w e  found 
t h a t  t h e  surge  tank was running over  r e l e a s i n g  primary 
w a t e r  t o  t h e  ground surrounding t h e  surge tank.  Since 
it appeared t h a t  t h i s  would cont inue f o r  s.ometime, 
W i l l i a m s  asked us t o  r e t u r n  on Wednesday t o  t a k e  t h e  gas  
s amp le. 

Two samples of gas w e r e  removed f r o m  t h e  surge tank using 
b o t t l e s  f o r  a n a l y s i s  of t h e  Omega Stack gases .  Only 
1 3 3 X e ,  1 3 5 X e ,  and 4 1 A r  i n  t h e  fol lowing concent ra t ions  

w e r e  i d e n t i f i e d .  

1 3  3xe 6 .2  x C i / c m 3  
1 3 5 ~ e  3 .1  x C i / c m 3  
4 1Ar 0 .9  x 10-1 ~ i / c m 3  

On a previous check, a5mKr w a s  found and t h e  1 3 3 X e  con- 
c e n t r a t i o n  w a s  much h igher .  The 1 3 5 X e  i n  t h e  p re sen t  
sample i s  about a f a c t o r  of 3 lower than previous ly .  
The 41Ar i s  e s s e n t i a l l y  t h e  s a m e .  

X c :  J .  Yarne l l ,  P-2 
G. Neely, H - 1  
H .  Jordan,  H-8 
C.  Chris tenson,  H-7 
C. Buckland, H - 1  



-2- .y 11, 1971 

ki a r e su l t  of the  i n s t a x e  last S ~ x k i - j  azyd :.:ocbJ- of a m a i l  leak Of 
srocess wzter f r m  a Fluor hest  excixnger tsbe (see Pixtes  of May 14) i n t o  
5 - e  s;;L?_~, soze cocfcsion develo2ed becveen p-2 azd 5-i)iv. as  to what our 
1 5 x  of co,zmication is. 
xlt'n ?-2 has been char.ged by E-3i-I. wltkcc t  o'ir ka-qing Seen inr'oned, e i ther  
o f f l c i d l y  or unofficially. i;zzkir?s ga-ie tte C c a i t t e e  a verbalzessage 
sfrozi Meyer t o  the e f fec t  tkt, before &?y core effluents are cimpd 
f z m  the  Pluor SIX%?, 1-2 is t o  coritact ani get a2provaI. from H-7 =,a ~ - 8 .  
EaGcim w i l l  not ac t  as coordinator in  t h i s  case. 

It n3ir a p e a r s  t h s t  the d e s  or  working a r r w e = e n t  

Y2rne i l  has zade a r a r ~ e c l e c t s  to zeet  witin Jorcian and Christecson 
<X-G a d  a-7) l a t e r  this xeek. 
Z~G-L< the  s ta tus  of the s m p  water (only very s z a l l  residuals of Na-24, 
.=bout 1/10 tolerance) and Le asproved duz?ing the sump as long as there a re  
C O  aew heat excnanger leaks. 

In the  meanthe, Christenson was contacted 

5 .  
skir", instead of j u s t  once eech week. 
out a method of nionitoring, e i ther  continuous or by frequent sampling. 

It w a s  agreed that the ?Lor  s-m? ac t iv i ty  mu3.d be checked on each 
-"her work i s  t o  be done to work 

V Appropd by the  Committee 

CC: 2- X O t Z ,  P-DO 
SSC Xmbers 
:-I. V i l l i a m s ,  P-2 
Fi l e  
Dean Meyer, H-1 

Ihclasure 



r . - 
2s ALAMOS SCfENTfmC LABORATORY' 

1- 2 
LI 
LA 

UNIVERSITY OF CALIFORNIA 
~ 0 8  ALAMOS. NEW MEXICO 8 7 ~ 4 4  

TELEPHONE8 r_ 

L 
U 

.J 
- OFFICE MEMORANDUM 
-a TO : Charles D. Blackwell, Group H-1 DATE: January 24, 1968 - 

FROM : Evan E. Campbell, Section Leader, H-5 Lab 

SUBJECT: COOLANT ANALYSIS, MACHINE NO. 40, SHOP 15 ' 

Three samples of coolant (perchloroethylene) were submitted for alpha- 
activity analysie. 

. 

Total Percent 
No. Lab No. u /ml  ' Activity in Supernate - 

1 68 10.032 28.5. 40. 

2 6810033 3473 5.8 

3 68 1 00 34- 6.2 3.3 

Each of the solutions was analyzed by centrifuging and ashing the pre- 
The activity in the supernate was found to 

be partially solids of a very fine particle size and carried over during 
decantation. 

' cipitate and the supernate. 

I 

Interpretation of the results is to be made by you and forwarded- to 
Dave Smith of Group N-2. 

CP.. 

r 

Evan E. Campbell, Section Leader 
Biaana-lytical-&- Chemistry: Section; 
Industrial Hygiene Group 

+% - 
cc:' Dean Meyer ,  H - f  

Bob Mitchell, H-5 
Accountability Analysis File 



-Y AUMOS- SCIENRFIC LABORATORY- 
UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H-1 DATE: ~ a y  15, 1962 @gm 
FROM : Charles D. Blackwell, fit. Leader, General Xonitoring Section, H-1 

SYMBOL: H-1 

For several years, Shop 13 has been used as a tuballoy and graphite machine 
shop. 
south side of SM-102. 
renoye the bulk of the loose contamination during cutting, grinding, sawing,  
reaming, broaching, aod variousstages of inspection of the uranium. Xowever, 
some loose radioactive material i s  transferred t o  surfaces i n  the shop and 
a limited amount becomes airborne. 
of the shop and these heater fans in  combination with the a i r  currents 
contributed from the doors a t  the east  and south side of the building cause 
par t ic les  t o  sett le out on all surfaces of the shop from the ceil ing t o  the 
floor. 
adhere to--the surfaces, but can, be.  re-suspended- by air. currents, and in turnc 
increase levels  of airborne radioactivity. Swipe tests made on various 
surfaces i n  the shop.indicated loose alpha contamination ranging from 0 - 
4000 c/m. 
tha t  the a i r  counts were frequently above the m b u m  acceptable concentration 
(MAC) of 66.0 d/a-M3, 
rather than the higher figure t o  be found i n  the Radiation Monitoring Hand- 

In 1961, Shop 15 w a s  transferred from TA-1 and is located i n  the 
Exhaust ventilation i s  supplied t o  each machine t o  

Large heaters are  located i n  the ceil iog 

This gradual build-up of loose contamination does not premanently 

Daily air samples taken i n  the shops (25 per day) gave indication- 

(This figure is a leve l  established by LASL as HAC 

book, LA-1835, ) 

A work order w a s  requested t o  have the shop cleaned from the ceil ing t o  the 
floor. 
do t h i s  clean-up on Saturdays o r  a t  night when the operating crews were 
not working. 
working platform t o  clean the cei l ing beans and braces provided an electr ic izn 
w a s  in attendance t o  cut the e l ec t r i ca l  power t o  the  bridge except when the 
crane had to  be moved. 
presence during clean-up of the building engineer and a representehive of 
shop personnel t o  advise on special  problems. 
handpicked also i n  order t o  obtain the services of younger men when working 
a t  such heights. Step ladders w e r e  used on the bridge crane, however, each 
jani tor  wore a safety  b e l t  with the line attached t o  the ceil ing beans t o  
prevent fdX.ng. All personnel .were requireit ta wear coveralls, surgeocs' 
caps, booties, and rubber gloves during clean-up. 
quired, however, nose swipes were teken a t  the end of each s h i f t  and the 
count from these w e a a l l  zero. 
the crane because of the danger of sp i l l ing  water on the material below. 
Cleaning rags were dampened with water and detergent on the f loor  and 
pulled t o  the bridge by a rope. 
l ined with p l a s t i c  bags aod taken t o  the cootaminated dmp. 

Because of the present work load in the shops, it w a s  decided t o  

It w a s  Cetermined t h a t  the bridge crane could be used as a 

It w a s  also thought t o  be advisable t o  req1Jest the 

The crew of janitors w 8 s  

Respirators were not re- 

Containers of water were not permitted on 

After use, the rags were placed i n  boxes 
'Two conitors 



J' 
L- ALAMOS SCLEST1F;C LASORATCRY - 

UNIVEES~TY Or' CAL:FCRN:A 
LOS ALA.UCS. SEW a7544 

auqust 3 3 ,  1971 DATE: 

S Y M B O L  : 3-1 

n-. 11.2 3-1 General Xonitoricg See ion  has iirmediate k t e r e s t  i n  ckree 
szopr5y  x rhe red  i tens  a t  TB-52, described as: ( E s t  + 2 )  

*I - t e ~  ? x o ~ / N o  Lacation Descristion 

9 215705 5201107 Xscorder ET S 2P52Z760 
10 216737 5201137 Air S ~ z ~ ~ l e r  T-P K Z 1 8  
14 208143 5201211 A i r  S a q l e r  E3 AIM3 

These i t a s  will be used w i t h  t ka  "Kinglet" assenbly a t  !?A-18. 

*Units 9 and 10 nake cp Eke coz2iete stack xonitorincj systen except for 
Lie r a o t e  izdicacors i n  the Contxol Zoom 202, 3A panel. T k  inZieatcrs 
consist of worded read-outs that l i g h t  c.;? when Llere is s t ackac t iv i ty  
ox when thcrere is a stack monizor maifiiction. 
1tex-s. 

So P/s on a.cy chess 

- -tern 13 ir,clcZ.es  is, detectors, ;?ewer su22ly, f i l t e r  paser holder a-.d 
all oL-ier Eecessary eqcipnect t o  xake cs the systen a d  all axe uzZer t h e  
sx ie  _sroserty nuxber . 

Xc:  - i q  2ecZerson 
A .  6. Keber 
3aie :imi!!ins 
Fony Saiazilr 
Zile Liru 2. Blackwell 

.- - 



Dean D. 

4 .  

5 .  

6 .  

Xeyer, H-1 - 2 -  21 June i 9 7 1  

i t  is t h e  i n t e n t  of t h i s  s e c t i o n  t o  p e r m i t  quick work t o  be 
done (occupying t ines of t h e  o rde r  of a few minutes) without 
the'  n e c e s s i t y  of surveying t h s  e n t i r e  a c c e l e r a t o r .  
Sect ion 2.7.2, self- reading ~ o c k e t  dosimeters w i l l  be issued 
t o  personnel involved i n  t h e s e  quick adjustments,  i f  s i g n i f i c a n t  
r a d i a t i o n  exposures are poss ib l e .  

I n  

Item 3.2. It i s  our  e s t a b l i s h e d  ope ra t ing  procedure t h a t  a 
n o t i f i c a t i o n  is  given over t h e  paging system t h a t  N? i s  being 
turned on. The 2ersorinel s a f e t y  chain a l s o  has an i n t e r l o c k  
r e q u i r i n g  t h a t  a warning horn be  sounded 30 sec be fo re  t h e  RF 
can be  turned on. With r e s p e c t  t o  p o s s i b l e  e f f e c t  on h e a r t  
paceaakers and gene ra l  microwave r a d i a t i o n ,  w e  have found 
through c a r e f u l  microwave r a d i a t i o n  surveys t h a t  t h e  e l e c t r o n i c s  
c o n t r o l l i n g  t h e  f a c i l i t y  w i l l  n o t  properly o p e r a t e  i f  t h e  micro- 
wave r a d i a t i o n  level  even approaches t h e  acceptable  s a f e t y  standard.  
The r f  system i s  consequently very c a r e f u l l y  checked f o r  leakage 
as i t  i s  i n s t a l l e d ,  snd fol lowing any inodifications.  With r e fe rence  
t o  t h e  t ruck  access door being open when t h e  RF i s  on, t h i s  is  
provided so personnel can work i n  t h e  beam channel east of t h e  
d r i f c - tube  l i n a c  sec t ion .  It should be noted t h a t  i n  o rde r  f o r  
RF t o  be turned on, t h e  Sector  A i n t e r l o c k  g a t e  (Table I ,  I t e m  3 . 2 )  
must be  closed and i t s  i n t e r l o c k  w i l l  s h u t  t h e  RF o f f  when t h e  
door is  opened. 
of t h e  l a s t  tank i n  Sector  A ,  so t h a t  t h e  r a d i a t i o n  level w i l l  be 
below t h e  10  mR/h po in t .  
con t r ac to r  personnel  are n o t  permit ted access, nor is  i t  necessary 
f o r  them t o  work i n  t h e  area. 

This  g a t e  is  loca ted  f a r  enough downstream ( e a s t )  

It should b e  noted a l s o  t h a t  o u t s i d e  

I t e m  3.5. With r e fe rence  t o  providing t h e  f a c i l i t y  ope ra to r  
w i th  t h e  names of a l l  personnel who w i l l  e n t e r  t h e  beam channel,  
p l e a s e  refer t o  I t e m  6.2 i n  which t h e  SOP calls f o r  a Health 
Physics surveyor t o  check a l l  persons e n t e r i n g  t h e  area and make 
s u r e  t h a t  they each c a r r y  a personnel s a f e t y  key. The f a c i l i t y  
ope ra to r  may be Zocated a t  a d i s t a n t  p o i n t  and simply w i l l  have 
t o  check wi th  t h e  Health Physics ope ra to r  t o  complete t h i s  re- 
quirement. The procedures o u t l i n e d  i n  Sec t ion  6 . 2  a l s o  provide f o r  
a p o s i t i v e  area check and t h e  a c c e l e r a t o r  cannot be turned on aga in  
u n t i l  a l l  personnel keys are returned t o  t h e  key bank. 
w e  f e e l  t h a t  w e  have t h i s  requirement adequately covered. 

Therefore,  

T'ne d e t a i l s  of t h e  va r ious  instruments  t h a t  w i l l  be  used t o  
monitor r a d i a t i o n  levels  throughout t h e  test area were omitted 
from t h e  SOP because of t h e  complexity and h igh ly  t echn ica l  
n a t u r e  of t h i s  equipment. I n  regard t o  t h e  a i r  a c t i v i t y  t h a t  

. may b e  induced i n  t h e  test area, t h e  v e n t i l a t i o n  f a n s  must be 
turned off  when t h e  bean i s  on s o  t h a t  any a c t i v i t y  induced i n  t h e  

' a i r  w i l l  n o t  be  continuously '-exhausted t o  t h e  atmosphere.. When the 
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OFFICE MEMORANDUM 

€ice F i l e  DATE:Dec. 2 3 ,  1964 

THRU : Donald A .  McKown, Health P h y s i c i s t ,  H-1 

FROM : Carl  Buckland, Leader, General Monitoring Sect ion,  H - 1  

SUBJECT: ALPHA, BETA-GAMMA, AND TRITIUM CONTAMINATION I N  R-SITE SHOT AREAS, 
MARCH 2 1 ,  1964, THROUGH DECEPBER 22, 1964 

SYMBOL : H-1 

I 

Reported by D .  Gibbo:;; on 3-26-64: 
Routine Type "B"  shot;' a t  R - S i t e .  Maximum reading was 7 on 5 
scale with po r t ab le  $ n i f f e r .  No b e t a  o r  alpha de tec ted  w i t h  
E-112B o r  PAC 1A. 

Reported by J .  Ross on 3-27-64: 
Routine Type "B" s h o t  a t  R - S i t e .  Maximum reading was 5 on t h e  
5 s c a l e  with s n i f f e r .  N o  alpha or  b e t a  de tec ted .  

Reported by H. Craig on 3-31-64: 
Routine plan alpha sho t  a t  R-44 (no tuba l loy)  R - S i t e .  Maximum 
reading was 7 on 5 s c a l e .  

Reported by D.  Gibbons on 4-8-64: 
Routine plan B sho t  a t  R-44 (no t u b a l l o y ) .  Maximum reading was 
9 on 5 scale. 

Reported by D. Gibbons on 4-14-64: 
Routine Type "A" sho t  a t  R - S i t e .  Maximum reading was 18 on 5 
s c a l e .  A s p o t  check was made f o r  alpha. None w a s  detected with 
PAC-1A. 

Reported by D. Gibbons on 4-20-64: 
I w e n t  t o  PHERMEX f i r i n g  s i t e  t o  monitor t h e  surrounding a rea  
be fo re  Zia removed t h e  sand bags from around t h e  f i r i n g  pad. 
A n t i - c  c l o t h i n g  was furnished from t h i s  o f f i c e  and worn by the  
Z i a  c r e w .  

The po in t  extending from t h e  cement bunker was found contaminated 
wi th  500 c/m a lpha and 2 mr/hr beta+gamma. An x-ray f i lm holder 
was contaminated with 20,000 c/m alpha and 6 mr/hr beta+gamma. 
These two i t e m s  w e r e  so marked wi th  appropr ia te  s t i c k e r s .  

The men w e r e  checked ou t  a t  t h e  end of t h e i r  s h i f t  and no con- 
tamination was de tec ted .  The two t rucks  and loader  w e r e  monitored 
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and no contamination was de tec ted .  The tools used i n  t h i s  
ope ra t ion  w e r e  f r e e  from contamination. 

Reported by D.  Gibbons on 4-21-64: 
The men a t  PHERMEX w e r e  monitored be fo re  lunch and a t  t h e  end 
of t h e  day and w e r e  found t o  be f r e e  from contamination. They 
are p l ac ing  sand bags around t h e  f i r i n g  bunker and t h e  surrounding 
area. This area w a s  thoroughly monitored and found f r e e  of radio-  
a c t i v e  contamination. These men are going t o  telephone t h i s  o f f i c e  
i f  t h e i r  work t akes  them beyond t h i s  a r ea .  

Reported by D. Gibbons on 5-1-64: 
Routine Type "A" s h o t  a t  R-Site, 3 kg tuba l loy .  Maximum reading 
w a s  5 on t h e  4 scale; 15 minutes l a t e r  i t  was 18 on t h e  5 scale.  
A survey w a s  run for  a lpha,  beta-gamma. One s p o t  was found with 
500 c/m a lpha .  This s p o t  was cleaned by p u t t i n g  t h e  Contaminated 
s o i l  i n  a p l a s t i c  bag and d i spos ing  of  i t  i n  a Dempster Dumpster 
f o r  contaminated material .  

Reported by D.  Gibbons on 5-8-64: 
Routine Type "B" s h o t  a t  R-Site. Maximum reading  w a s  5 on k5 
scale wi th  po r t ab le  s n i f f e r .  An a lpha ,  beta-gamma survey w a s  
made of  t h e  gene ra l  area. Three s p o t s  w e r e  found wi th  readings 
o f  1 ,000 ,  2,500, ana 1,500 c / m .  The so i l  from t h e s e  spo t s  w a s  
p u t  i n t o  a. p l a s t i c  bag and disposed of i n  a contaminated Dempster 
Dumpster . 
Reported by F. Babich on 5-11-64: 
I monitored b e f o r e  and a f t e r  t h e  R - S i t e  s h o t  today. I alpha 
monitored t h e  area about 25 fee t  around t h e  s h o t  set-up. All 
t h e  readings w e r e  between 200 c /m and 400 c/m except  t h e  l i d  t o  
t h e  P . F . N .  box; it had readings  between 500 c/m and 600 c / m .  

A f t e r  t h e  s h o t ,  a p o r t a b l e  s n i f f e r  w a s  used t o  check t h e  immediate 
area of t h e  shot for  t r i t i u m .  The s n i f f e r  i nd ica t ed  18 on t h e  5 
scale. Alpha spo t  checks of t h e  surrounding a r e a  w e r e  made and 
found t o  be t h e  same as b e f o r e  t h e  s h o t  except  f o r  t h e  area under 
t h e  s h o t  where t h e  readings w e r e  from 400 c /m t o  800 c / m .  

Reported by D. Gibbons on 5-15-64: ' 

Routine cleanup of R-44 and E,F p o i n t s .  Background w a s  - 2  mr/hr. 
Some contaminated p i eces  w e r e  found a t  E , F  s i t e .  These were mostly 
lead bricks and some s m a l l e r  p i eces  t h a t  resembled tuba l loy .  The 
readings  ranged from 500 c/m t o  4,000 c /m;  one p iece  read 10 ,000  
c/m.  These p i eces  w e r e  handled wi th  shovels  or o t h e r  hand t o o l s .  

R-44 w a s  cleaned i n  t h e  a f te rnoon.  M o s t  o f  t h e  contamination found 
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a t  t h i s  po in t  w a s  on p ieces  of lead o r  l a r g e  pieces  of i r o n .  
Readings ranged from 500 c/m t o  1 ,000  c/m. 

Reported by D .  Gibbons 5-20-64: 
Routine Type " A "  sho t  a t  R-44. Maximum reading was 15 on #5 s c a l e  
with a po r t ab le  s n i f f e r .  

Reportea by D .  Gibbons on 5-21-64: 
Routine sho t  a t  R-44, Type "A". Maximum reading 18 on k5 s c a l e  
of po r t ab le  s n i f f e r .  There was no o the r  r ad ioac t ive  ma te r i a l  used. 

Reported by D .  Gibbons on 6-4-64: 
Routine Type "A" sho t  a t  R-44. Maximum reading was 10 on *5 
s c a l e  with po r t ab le  s n i f f e r .  

Reported by D. Gibbons on 6-8-64: 
Routine Type "B" shot  a t  R-44. Maximum reading was 7 on t h e  #5 
s c a l e  wi th  po r t ab le  s n i f f e r .  Monitored f o r  alpha and found a 
board ( 2 "  x 4 " )  reading 1,500 c / m .  This was put i n t o  a Dempster 
Dumpster f o r  contaminated ma te r i a l .  N o  o the r  a c t i v i t y  was found 
dur ing  spo t  check. 

Reported by B .  R i e b e  on 6-12-64: 
R - S i t e  s h o t  a t  R-44. N o  i n d i c a t i o n  of alpha o r  t r i t i u m .  

Reported by D. Gibbons on 6-24-64: 
Routine Type "A" shot  a t  R-44. Maximum reading was 7 on 35 s c a l e .  
N o  a lpha,  b e t a ,  o r  gamma de tec ted  i n  t h e  immediate a rea .  

Reported by D. Gibbons on 7-28-64: 
Routine Type "B" s h o t  a t  R-44. Maximum reading of  1 2  on #5 s c a l e  
wi th  po r t ab le  s n i f f e r .  N o  a lpha ,  b e t a ,  o r  gamma detected i n  
immediate a r e a .  

Reported by B .  R i e b e  on 7-30-64: 
R - S i t e  r o u t i n e  sho t .  N o  i n d i c a t i o n  a f t e r  sho t .  

Reported by D. Gibbons on 7-31-64: 
Routine Type "A" s h o t  a t  R - S i t e  read 3 on #5 s c a l e  with NR-3.  

Reported by D. Gibbons on 8-5-64: 
Type "B" sho t  a t  R-44. Read 5 on #5 s c a l e  wi th  por tab le  s n i f f e r .  
A survey of surrounding a rea  was accomplished w i t h  t h e  following 
r e s u l t s :  500 t o  2,500 c /m alpha on metal  fragments,  approximately 
3 mr/hr beta+gamma. These fragments w e r e  put  i n t o  a Contaminated 
m a t e r i a l  Dempster Dumpster. 

A metal b a r r i e r  ind ica ted  7 m r  beta+gamma with an E-112B. The 
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500 c/m, bu t  we  were unable t o  check i n s i d e  
t h e  ho le  which seemed t o  be t h e  source of t h i s  count.  

Reported by B .  Riebe on 8-11-64: 
R - S i t e  r ou t ine  sho t .  N o  i n d i c a t i o n  of contamination. 

Reported by R .  E l l i o t t  on 9-18-64: 
I monitored the  a r e a  around t h e  shot  a r ea  a t  R-44 (R-Site) and 
found two spo t s  reading 750 - 1,000 c / m  a lpha.  Negative reading 
f o r  t r i t i u m .  

Reported by R.  E l l i o t t  on 10-1-64: 
I at tended the  R - S i t e  s h o t  a t  R-44. For t r i t i u m  readings,  they w e r e  
negat ive;  however, around t h e  per imeter  d i r e c t l y  around t h e  shot  
a r ea  everywhere I placed t h e  probe f o r  alpha contamination, I 
found 3 t o  500 c / m .  The a rea  was q u i t e  d ry  so t h e  readings I 
got  w e r e  p r e t t y  t r u e  t o  the  f ind ings .  

Reported by F. Babich on 10-6-64: 
R - S i t e  sho t .  T r i t i u m  readings w e r e  negat ive b u t  around sho t  a r ea ,  
a reading of 300 c/m t o  500 c/m was detected with Ludlam Model 11. 

Reported by H. Craig on 10-12-64: 
Routine s h o t  a t  GMX-4 (R-44). The 101 s n i f f e r  ind ica ted  less 
than of  5 s c a l e  a f t e r  sho t .  The w i r e  o u t l e t  cover read 1,500 
t o  2,000 c/m a lpha and d id  have a d e t e c t a b l e  swipe (50 t o  100 c / m )  . 
Other m e t a l  su r f aces  c l o s e  by s h o t  zone read 400 t o  600 c / m .  

Reported by B .  R i e b e  on 10-13-64: 
R - S i t e  small  s h o t  - no i n d i c a t i o n  of t r i t i u m .  500 t o  600 c/m 
alpha i n  t h e  p i t  made by de tona t ion .  

Reported by H. Craig on 10-15-64: 
Routine R - S i t e  sho t .  T r i t i u m  only 9 on 5 scale. N o  alpha.  

Reported by H. Craig on 10-19-64: 
Routine R - S i t e  sho t .  T r i t i u m  on h a l f  on 5 sca l e .  Alpha a s  
usua l  400 t o  600 c/m on most exposed m e t a l .  The door cover o u t l e t  
f o r  e l e c t r o n i c  cab le s  read 18500 c/m and swiped 50 t o  150 c/m. 

Reported by H. Craig on 10-26-64: 
On October 2 1 ,  t h e  l a p e l  a i r  sampler was worn by a l abore r  a t  
E & F S i t e s  of R - S i t e  f o r  2 hours during raking process of the s i t e  
cleanup. The r e s u l t  from t h i s  sample was 5.0 d/m/m3. 

Reported by H. Craig on 11-5-64: 
Routine sho t .  T r i t i u m  less than h a l f  of S s c a l e .  The ground 
su r face  read 200 t o  600 c /m alpha i n  a r ad ius  or' approximately 30 
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yards .  There w a s  a d e t e c t a b l e  count of alpha from 30 t o  45 yards 
r ad ius  from sho t  l oca t ion .  

Reported by D .  Gibbons on 11-11-64: 
Routine Type "A" sho t  a t  R - S i t e .  Read 1 5  on #5 s c a l e  with NR-1 
s n i f f e r .  N o t  necessary t o  monitor f o r  alpha o r  b e t a .  

Reported by B .  R i e b e  on 11-24-64: 
R - S i t e  - R-44 - r o u t i n e  sho t .  Used Model 200 s n i f f e r .  Read .05 
which equals  approximately 135 uc/M3 o r  1 . 5  hours s t a y  t i m e  f o r  
40 h r .  week. S i t e  was closed for t he  day. 400 c /m alpha w e r e  
a l s o  found. 

Reported by D. Gibbons on 12-8-64: 
Routine Type "A" shot a t  R-44. Read .02* wi th  Model 200 s n i f f e r .  
N o  s i g n i f i c a n t  alpha readings de t ec t ed .  (*54 uc/M3) 

Reported by D. Gibbons on 12-9-64: 
Routine Type "A" s h o t  a t  R-44 readin  s w e r e  -05 on Model 200 
AC/DC. This corresponds t o  135 U c / M  . The a rea  w a s  secured and 
personnel l e f t  f o r  t h e  remainder of t h e  day. .Alpha, b e t a ,  and 
gamma survey was not  required.  

9 

Reported by H. Craig on 12-10-64: 
Routine s h o t  a t  GMX-4 (R-44). Several  sho t s  t h i s  week and the  
reading w a s  4 on t h e  4 s c a l e .  New d i r t  (sand) was put  i n  t h e  
f i r i n g  p i t  a f t e r  t h i s  sho t .  Due t o  the  dampness of t h e  sand 
i n  the  p i t ,  I f e e l  t h e r e  i s  a p o s s i b i l i t y  of some r e t e n t i o n  of 
t r i t i u m .  

Reported by H. Craig on 12-11-64: 
Routine sho t  a t  GMX-4 (R-44). The t r i t i u m  count was back to the  
normal run of 5 on 5 scale. Alpha count 15 f e e t  from impact po in t  
was 1,500 t o  2,000 c/m and a t  30 f e e t ,  400 t o  800 c/m.  Some spo t s  
beyond t h i s  d i s t a n c e  read from 50 t o  400 c/m.  As t h e  day was 
sunny, t h e  soil d r i e d  s u f f i c i e n t l y  t o  allow good readings.  

Reported by H. Craig on 12-16-64: 
Cleanup of R-44. S n i f f e r  readings 7 on 5 s c a l e  and nor th  s i d e  
of p i t  read 1 2  on 5 s c a l e .  See at tached drawing. Lapel sampler 
run on one l abore r  f o r  6 3/4 hours wi th  r e s u l t s  zero.  

Reported by D. Gibbons on 12-21-64: 
Routine sho t  a t  R-44 read 10 on 4 s c a l e  s i x  f e e t  away from cen te r  
of  ground zero.  The a r e a  w a s  roped o f f  and w i l l  be monitored again 
tomorrow (12-22-64). 
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Reported by D. Gibbons on 12-22-64: 
Monitored R-44 again.  This area has been covered wi th  o i l e d  
sand t o  keep t h e  d u s t  t o  a minimum. The o i l  holds t h e  w a t e r  and 
i t  does not  absorb i n t o  t h e  sand. 

The w a t e r  had f rozen  and a sample of  t h e  ice  w a s  taken t o  HRL f o r  
a n a l y s i s .  The ice  had 1 2 9  uc/_bn3. 

The readings  wi th  s n i i f e r s  w e r e :  
./ 

135 uc/M3 wi th  a Model 200 and 

DC s n i f f e r  which equals  100 uc/M3. 
i' 10 on t h e  four  scale wi th  a 

0 

CB/es 
Carl' Buckland 

O r i g :  H-1 Group Of f i ce  F i l e  
th ru :  Donald A. McKown,  H-1 

cc: H-1 Gen. Monitoring F i l e  
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OFFICE MEMORANDUM 

TO : Dean D. Meyer, Group Leader, H-1 , DATE: Feb. 4, 1965 

THRU : Carl Buckland, Leader, General Monitoring Section, H-1 

PROM : Donald R. Gibbons, General Monitoring Section, H - 1  

SUBJECT: SOIL SAMPLES AT R-SITE 

SYMBOL : H-1 

Dirt samples from R-44 and ZF Sites were submitted to Groug H-5 
on January 15, 1965. The following results, for u238, were 
recorded : 

10 feet northwest of zero point, R-44 0.28 grams sq. ft. 
5 feet northwest of zero point, R-44 0.28 grams sq. ft. 
10 feet uphill northwest of zero point, EF 0 .51  grams sq. ft. 
5 feet uphill northwest of zero point, EF 0.19 grams sq. ft. 

Dirt samples from R-44 have been collected, 500 ml. of water 
added to the dirt, and the water was analysed for tritium. The 
results are as follows: 

January 14, 196'5 1 7  uc/L 
January 14, 1965 94 uc/L 

3 days after shot 
3 days after shot 

Water samples have been submitted to Group H-5 and analysed for 
tritium. There were samples of water that was, apparently, 
produced from the detonation. Results are as follows: 

January 12, 1965 900 uc/L 
January 13, 1965 110 uc/L 
January 13, 1965 1600 uc/L 

1 day after shot 
2 days after shot 
2 days after shot 

The pit at R-44, during the period covered by the above water 
samples, was covered with oiled sand. This oil seemed to retain 
and concentrate the tritium. 

This sand has been removed and replaced with dry sand- Two soil 
samples have been analysed since this change. Results are as 
follows: 

February 1, 1965 1 7 3  uc/L 
February 2 ,  1965 60 uc/L 

taken day of shot 
taken day of shot 

Samples are being taken after each shot and at intervals after 
the shot to try to determine the build-up, if any, in the soil. 

DRG/es 
cc: Donald McKown 

File 

Donald R. Gibbons 
r 
'.:-k&' P 
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-i C A L i i O i l N I A  

Loa ALAr.iOS. N E W  MEXICO 87544 

A s  you know, 3on Garrett of  GKX-1 is  us ing  the EPA as a r a d i a t i o n  
source f o r  Rover f u e l  a n a l y s i s  e q e r i a e n t s .  I n  so doing, ke has con- 
s t r u c t e d  a water-cooled t m g s t e n  conver te r  t n a t  i s  p o s i t i o c e d  i n t o  t n e  
w e s t  beam p o r t  from t h e  accelerator-room side. Tnis p o s i t i o n s  t h e  tungs ten  
about 27" i n t o  t h e  shield and, as such,  i n  a forward d i r e c t i o n ,  t h e r e  is  
no e f f e c t i v e  concre te  s h i e l d  f o l l o v i c g  t h e  i r o n .  Elec t rons  on tungs ten  
give r i s e  t o  a considerai j le  neutron p r o i u c t i o n  (y, n ) .  
produce s i g n i f i c a n t  iiose rates ou t s ide  of  t h e  b i o l o g i c a l  s h i e l d .  

Tnese neutrons 

On November 10, 1970, a r a d i a t i o n  survey w a s  macie o f  the EPA 
environs while  t h i s  e q e r i n e n t  w a s  i n  o se ra t ion .  A t  t h i s  t i m e ,  a 2 mA 
peak cu r ren t  w a s  on t h e  tungs ten  conve r t e r ,  with o t h e r  opera t ing  
pa raEe te r s  being:  
750 kW on t h e  tanks. 
as measured w i t h  a Victoreen 440-33' P/N 199437. 
w e r e  made wi th  an Eber l ine  PRN-4 P/N 220662 and are l i s ted  below: 

b20 ysec beam S u l s e ,  48 kW on t h e  Moael 24, and 
The h ighes t  observable  gamma r a d i a t i o n  w a s  0 .1  mR/'n, 

ilTeutron n;easurenents 

P o s i t i o n  

1. South of t h e  e q e r i x e n t a l  area' 
at contac t  t o  tne w a l l  ( o u t s i d e )  
- on beam l i n e  

2. Across t h e  s t r e e t ,  d i r e c t l y  south  
of p o s i t i o n  #1, - 40 f't 

3. Parking l o t ,  - 40 ft south  of 
p o s i t i o n  #2 

4. Weutron t ime-of-f l ight  tube  w e s t  of  
t h e  experimental  area at  s h i e l d  w a l l  
( o u t s i d e )  

5. F i r s t  support  s t r u c t u r e  f o r  neutron 
t i ne -o f - f l i gh t  tGbe 16 ft . w e s t  of  
p o s i t i o n  #4 

Second suppor t  structure - 29 ft. 
w e s t  of p o s i t i o n  #5 

6. 

mrem/h 

25 

7.5 
1 

2 .o 

12.5 

4.75 



Position 

- 2 -  

7. Dooriiay t o  Shops 3uildir.g across 
Pajar i to  Street ,  ciirectly east  of 
the e q e r k e n t a l  area 2 .o 

0.  Data Acqxisition Iiooa, SX-253 1.7 

10. Eorth steps t o  SX-255, KPF-3 3uiiding 0.5 

12. Heaith Physics desk 

13. Operator's Control Area 1 .3  

These dose rates  are higher than desirable. I would suggest 
tha t  for  now, the t u g s t e n  converter be retracted from the shield 
in to  the accelerator room. The ot'ner alternative is t o  w a i t  u n t i l  
the experimental area has more shielding. It i s  my understanding 
that 30" of gypsum i s  t o  be instal led about t h i s  area t o  reduce the 
neutron exposure rates .  

I would further suggest t ha t  a pernanent neutron detector 
be ins ta l led  outside of the experiEental area on the south-wall. 
'&is eould be set t o  provide control of raciiation levels emanating 
from th is  accelerator. 

Distribution: 
L. Rosen, m-GO 
J. Tarker, MP-1 
E. :(napp, J. B u s i c k ,  ,W-3 

D. Garrett GMX-1 
R.  Wgi.1, A N ? - 4  

D. Meyer, / H. Israel ,  C. Buckland, X-1 
H. Motz, P-30 
Files (2) 



TO 

F R O M  : 

SUBJECT: 

SYMBOL : 

OFFICE 
T. 31. Putnam, W-1, and H. I .  

ura*b L - L * ~ Y  OF CALlFORNlA 
LOS ALAMOS. N E W  MEXICO 87844 

I s r a e l ,  H-GO 

J .  R. ParkeCMP-1, and Morris J .  Engelke, H-1  

PROPOSAL FOR COMPUTER NONITORIKG OF RADIOACTIVE 
EXPERINENTAL AREAS EXHAUST STACK 

MP-1 

The AEC Manual, Chapter 0524, s p e c i f i e s  

EFFLUENT FROM LAiiPF 

l i m i t s  on r ad ioac t ive  
r e l e a s e s  t o  t h e  environment and r e q u i r e s  t h a t  records  be maintained 
of a l l  releases t h a t  occur .  The manual s p e c i f i c a l l y  does no t  allow 
emission of radioactive.particu1ates. 
t h e  e f f l u e n t  from t h e  Experimental Areas Exhaust Stack t o  determine 
t h a t  ope ra t ion  is  i n  compliance with t h e  AEC Manual. 

Obviously, w e  m u s t  monitor 

Experience a t  many LASL sites has shown t h a t  monitoring and 
documentation are ted ious  and labor ious  t a s k s ,  involving many nan- 
hours o f  l abor .  
In  a d d i t i o n  t o  sav ing  l abor ,  o t h e r  advantages obtained w i l l  be: 
1. No d a t a  missed due t o  lack  of  a t t e n t i o n ,  2 .  Data c o l l e c t e d  a t  
s h o r t e r  i n t e r v a l s ,  o r  as f r equen t ly  as des i r ed ,  and 3.  Data can be 
processed and summarized by machine, reducing both e r r o r s  and l abor .  
The manner i n  which w e  propose t o  accomplish t h i s  is ou t l ined  i n  
Fig. 1. A pre l iminary  PERT Network Diagram covering t h e  work re- 
qui red  is shown i n  Fig.  2 .  I t  should be noted t h a t ,  according t o  
Paul Franke's PERT/Time A c t i v i t y  Report, completion o f  t h e  pro-  
curement of  t h e  s t a c k  monitor is  expected March 1971, with an 
allowed d a t e  of  May 1972. 

This  no te  proposes c o l l e c t i n g  t h i s  d a t a  by computer. 

Your comments on t h i s  proposal  w i l l  be  apprec ia ted .  

D i s t r ibu t ion :  
H .  But le r ,  MP-1. 
P .  Franke, M. Wilson, MP-6 
. Warner, ,W-DO 9 D. Meyer, D. Hankins, W. Workman, H - 1  

W. StOCum, H-5 
Files 
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Encl: Figs .  1 and 2 
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TO T. Ff. Putnam 

5 LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO9 ALAMOS, NEW MEXICO 8 7 S A 4  

OFFICE MEMORANDUM 
 DATE^ 17 December 1971 

SYMBOL : H-1 

The a t t a c h e d  t a b l e  shows a c c m u l a t e d  r a d i a t i o n  exposures as 
measured wi th  thermoluminescent dosimeters a t  t h e  EPA (SM-253) and sur-  
rounding areas.' 
polyethylene sphere f o r  neutron measurements. 
w a s  obtained w i t h  e i t h e r  12" o r  18" polyethylene spheres  wi th  t h e  d e t e c t o r s  
a t  v a r i o u s  d i s t a n c e s  i n  the  spheres .  \here unnoderated b a r e  dosimeters are 
used t h e  neutron exposure is t h a t  due t o  thermal neutrons and i s  s o  desig- 
nated by (Th). These were read a t  t h i s  tine and new d e t e c t o r s  set up f o r  t h e  
purpose of documenting r a d i a t i o n  exposures due t o  t h e  W-8 s u b c r i t i c a l  sphere 
experiment t h a t  w i l l  be  performed i n  the  next  few weeks. 

Harshaw r ibbons bo th  %i and 7 L i  were used i n  a 10" 
The average neutron energy 

It might b e  noted t h a t  t h e  level  of n a t u r a l  background a t  sea l e v e l  
is est imated t o  be 0.3 mR/day o r  about 100 olR/year. ' I f  w e  assume t h a t  t h e  
e x t e r n a l  background 'at 7000 f t  is 2-3x t h a t  a t  sea level ,  t he  background a t  
Los Alamos amounts t o  200-300 nR/yr. 
roadway south of t h e  EPA, and t h e  Physics Building a u d i t o r i u z  have not  been 
a f f e c t e d  radiat ion-wise by t h e  ope ra t ion  of t h e  EPA during t h i s  r e p o r t  
per iod.  

The Shops Building (SM-29), t h e  

Encl: TABLE OF FXPOSL'RES 

D i s t r i b u t i o n :  
L. Rosen, KP-DO 
H. Motz, F. Tallmadge, P-DO 
€-E' GL's 
J. Busick MP-3 
D. ?leye/H. Israel, 
R. J a l b e r t ,  G. L i t t l e j o h n ,  H-1 
F i l e s  (2) 





75 ALAMOS SCIENTIFIC LABORATORY 
r f  6 ;,:. 

UNIVERSITY OF CALIFORNIA /. - L 

c LOS ALAMOS. NE" MCXICO 87644 
TELEPHONE: 

OFFICE ~ E M O R A N D U M  
- 
< 
- 
< 

TO : C-1 BuCklmd, H-1 . DATE Septenber 15, 1970 - 
T i U  :J. X. P. Lawrence 

~ R O M  8Roland A. Jalbe 

SUBJECT Stack Monitoring at P-9 and P-12 

6 

. .  
SYMBOL I H-1 

I n  answer t o  your request of 13 Au-wt 1970 f o r  ZJ opinion as t o  the 
adequacy of our stack sanpling a t  P-9 and P-12, be advised t h a t :  

A t  P-12 we stack through an o?erating (but not rccozd1nG)stack mnitor ,  
which locally a l m s  a t  a preset level. 
reads above zero is when the He-3 t ra?  is out-gassed arid the  tritium 
coataminant is also released. 

Tie only t h e  this nor,ltor 

The reaciing is notcd bc t  not recorded. 

A t  P-9 the exhausts of the Verticsl a d  3andca tr i t im collectioa 
systems are separately routed thrc.c& t h e i r  o m  monitors but only 
the Vertical exhaust rezriout i s  recorded. 
the other eventually.) 
Tandem target  room release gas through the  Taadem exhaust system tihich 
is separately monitored. In the ve,-tical target areas, such releases 
are usually stacked without monitoring. I n  such cases, as i n  all cases 
of ta rge t  releases in to  the room, the mount of tritium released can be 
calculated . 

(It is plamed t o  record 
Target ruptures (on tine vacuu~n side) In the  

The third f loor  roughing pumps f o r  the Vertical vacuum system =e being 
replaced and t h e i r  output w Z U  be monitored. 

Thus our stack sampling i s  adequate i n  the sense that we are monitor iq  
the stacks tha t  carry tritium, (with the exceptions noted above). Some 
Wrovement i n  the equipment or i n  the i n t e n r e t a t i o n  of the sampling 
is probably due. The latter problem is currently under study. 

Xc D. D. Meyer, 8-1 
W. Workman, H-1 

c 



Mate r i a l  S p e c i f i c  
A c t  i v  i t y  

Ci/g 

.0.061 

0.227 

0.0095 

21.4 

233  232 

233 

** u ( 1  ppm U) 0.00952 

** U ( O . 1  ppm232U) 0.0095 

TABLE I 

SPECIFIC ACTIVITY AND MPC'S 

Max. Non-occupational 
Pe r m  . MPC - Water MPC - A i r  " 

Body Soluble  Inso lub le  Soluble  Inso lub le  
Burden 

u C i  u C i / c c  

0.04 5 ~ 1 0 - ~  3x10-' 6~10-~' 1x10-l2 

0.04 5 ~ 1 0 - ~  6 ~ 1 0 - l ~  1x10-12 

0.05 4 ~ 1 0 - ~  3 x 1 ~ - 5  2x1o- l1  4x10-12 

* A t  equi l ibr ium,  t h e r e  w i l l  be 6 a lpha  p a r t i c l e s  per d i s i n t e g r a t i o n  of t h e  parent  i n  

208Pb 
\ 

decay t o  

U i n  these mix tu res ,  t h e  body burden and M P G ' S  f o r  232 **Because of the low f r a c t i o n  of 

2 3 3 ~  w i l l  apply. 
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TO 

FROM 

S ALAMOS SCIENTIFIC LABORATORY 
c 

t UNIVERSITY OF CALIFORNIA 
LO% U A M W .  NEW MEXICO 8 7 B M  

SUBJECT: 

SYMBOL : 

OFFICE MEMORANDUM 
Dean Meyer, H-3. DATE: February 23,, 1971 

T. P. S e i t z ,  P-9 

P-9 T r i t i u m  Release f o r  1970 

I?- 9 

Accidental  Releases:  

1-25-70 Target  0.1 cc  .26 c i  
3-5-70 Target "0" r i n g  4.9 cc 12.74 C i  
3-6-70 Target "0" r i n g  2.4 cc 6.24 C i  
4-1-70 Broken f i l l i n g  tube  13.54 cc 35.2 C i  
b10-70 Target rup tu re  11.54 cc 30.0 C i  
11-1 3- 70 Target 0 r i n g  .6 cc  1.56 c i  11 I1 

P-9 Stack 

33.08 cc 86. C i  

TPSYnb 
cc :  R. Henkel 



TO 

- -  
I ALAMOS SClENlTFlC~LABORATORY-’ 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87840 

OFFICE MEMORANDUM 

: Leo Che l ius ,  €I-1 DATE: February 17 ,  1971 

FROM : J. E, Dougherty, W-3 

SUBJECT: Tri t ium Releases, 1970 

SYMBOL : W-3-71-4513 

The fol lowing estimates of tritium releases ‘ t o  t h e  
atmosphere f o r  ca lendar  year  1970 are . furnished.  for 
your information : 

1. Exhaust System Releases 600 c u r i e  
-\ 

2. “LPlanned Releases 

3. Accidental  Releases -z.---*A 

4, Total, a l l  above 

70 c u r i e  - 
* .  

->&&L, .- 240 c u r i e  - . 

910 c u r i e  

Two phys ica l  i n v e n t o r i e s  w e r e  conducted in  1970’; 
and no losses were evident  by t h i s  method, 

DOC:bh 

&vT J. E. Dougherty 

D i s t r i b u t i o n :  
--.eo Che l ius  

D. 0 .  Cof f in  . 

W-3 File’.  . 



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

U S  ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, H-1 DATE: Februa ry  24, 1971 

FROM : John R., Masle.y, W-7 

SUBJECT: Releases of  R a d i o a c t i v e  M a t e r i a l s  During C a l e n d a r  1970 

SYMBOL : W-7-71-155 

The f o l l o w i n g  releases of  r a d i o a c t i v e  material were made 
by Group FV-7 a t  TA-41 dur ing ,  C a l e n d a r  1970: 

Unplanned : none 
P lanned  : t r i t i u m  d u r i n g  m a s s  s p e c t r o m e t e r  a n x l y s e s  

on 16 J u l y  1970,  438 C i  (169 cc STP) . 

John Fa:* R. MosleY 

ASSOC. GP Mr; W-7 
JRM: jf 
D i s t r i b u t i o n :  

-. D. x e y e r ,  H-1 
B B. G. S h r e f f l e r ,  FV-DO 

E. H. Plassmann,  W-7 



)S ALAMOS SClENTlFlC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87944 

OFFICE MEMORANDUM 
DATE: 25 February 1971 TO : D. Meyer, H - 1  

FROM : R. W. Drake 

SIJBJEC~: RECORD O F  RADIOACTIVE MATERIAL RELEASED 

SYMBOL : Gm 

To respond t o  your r e c e n t  r eques t  on t h i s  same s u b j e c t  
we have polled t h e  GMX Groups f o r - t h e i r  1970 record.  
t h e  fol lowing d a t a  which we submit by Groups: 

They have compiled-' 

/ ?.I! 

r 
1 

GMX-7: - 

i s  no t  involved. 

T r i t i um Krypton- 85 

Disposed of uranium and uranium/6% niobium m e t a l  as 
followst-----l08.2 p ~ u n d ~  was burned in- high explosives 
d i s p o s a l  ope ra t ions .  
t r anspor t ed  t o  t h e  r a d i o a c t i v e  contaminated b u r i a l  p i t  
a t  Mesita d e l  Buey. 

The ashes  w e r e  c o l l e c t e d  and 

0-38 - Tr i t ium 

11,055 c u r i e s  887 kg (planned 

201 kg "depleted" Uranium ( p lanned 1 

not involved. 

35 'kg n b a l l o y  (planned 

Tr i t i um D - 3 8  - ( planned 1 

52 c u r i e s  279 kg 

R'm :vw 

c C :  F i l e  



i A i A t W i r S  SClEN iii IL d 6 C r i A  i-ORY' 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87144 
TELEPHONE: 

OFFICE MEMORANDUM 
: GNX Group Leaders DATE: 17 February 1971 TO 

FROM : R. W. Drake 

SUBJECT: RECORD OF RADIOACTIVE UTERIAL RELEASZTl 

You are e n t i t l e d  t o  some confusion about  t h i s  sub jec t .  If you 
consu l t  your f i l e s ,  you w i l l  be reminded t h a t  i n  ,Yarch 1970 w e  were - 
pol led  about  o u r  releases of r a d i o a c t i v e  material i n  1967, 1968, and 1969 
from 

1. Exhaust systems 
2. Planned r e l e a s e s  
3. Accidental  releases 

H - 1  sups l i ed  t h e  answers t o  i tem l., sought t h e  o t h e r s  f rom'us .  
responded i n  terms of gases  p l u s  r a d i o a c t i v e  s o l i d s  which were dispersed '  
by sho t s .  

We 

Then i n  J u l y  1970 we  were canvassed about  t h e  release of gaseous 
r a d i o a c t i v e  m a t e r i a l  du r ing  t h e  f i r s t  s i x  months of 1970. 
( n a t u r a l l y )  i n  terms of only  t r u l y  gaseous m a t e r i a l s .  

W e  responded 

Now w e  are being asked (I a m  assured)  t o  r e p o r t ,  for al l  of 1970, 
i n  terms of a l l  r a d i o a c t i v e  material. I n  o t h e r  words, H - 1  wants a com- 
p i l a t i o n  of information f o r  1970 l i k e  those  you turned i n  last Xarch f o r  
1967, 1968, and 1969. 

The i r  degdl ine  d a t e  f o r  r e p o r t i n g  t o  t h e  AEC is 1 March. I w i l l  
l e ave  i t  t o  you t o  judge how generous a t i m e  t o  a l low us  t o  compile t h e  
GMX sumnary from your ind iv idua l  r epor t s .  . 

cc: H - 1  
F i l e  



S ALAMOS SClENTTFlC-L;A'EORATORY' 
UNIVERSITY OF CALIFORNIA 

LOB +AMOS. NEW uaico s 7 s u  

OFFICE MEMORANDUM 
DATE: 21 J u l y  1970 

: D. P. 

TO : Dean D. Meyer 

V I A  

FROM : R. W. Drake 

RELEASE'OF GASEOUS RADIOACTIVE MATERIAL, 1970 SUBJECT: 

SYMBOL : GMX 

I n  response t o  your 6 J u l y  1970 m e m o  on t h i s  gene ra l  
s u b j e c t ,  I canvassed t h e  GI% Groups most l i k e l y  t o  be invol.ved,, 
with t h e  fol lowing r e s u l t s :  

- GMX- 2 Released 16.4 c u r i e s  of tritium, a l l  planned. 
Released 14.7 c u r i e s  of krypton 85, a l l  planned. 

- GMX-3 No releases. 

- GNX- 4 Released 4,230 c u r i e s  of tritium gas  i n  r e g u l a r  experiments-. 
Released 5,330 c u r i e s  of t r i t i u m  i n  t h e  form of t r i t i d e s  
of hafnium o r  uranium, .again i n  planned--experiments with 
whose general  c h a r a c t e r  you are familiar. 

RWD:VW 

cc: F i l e  



K) : Dean D. Meyer, €I-1 

L ALAMOS SClENTlFlC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE 

OFFICE MEMORANDUM 

July 9, 1970 DATE: 

A total of 702 curies of gaseous radioactive materia3 waa released 
*an the south mssa stack, TA-2, during the period of January through 
June 1970. 
radioactive gases were released accidentally (unplanned). 

. 
This release occurred during normal operations and-no 
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Distributions 
R. D. Baker8 GS-PO 
Harold Agnewr I -DO 
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LCK ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
TO : Dean Meyer, Group Leader, H-1 DATE: February 22, 1971 

n 

FROM : John Enders, Leader, CMR BLDG. Monitoring Section, H-1 

SUBJECT: REPORT ON EFFORTS TO - R D U C E  ACTIVITY EXHAUSTD FROM CFlR- BLDG. STACKS - 

SYMBOL : H-I-CMR 

As per your request, the following information is offered concerning 
attempts to reduce activity in- stack.effluent at the CMR BLDG;. 

I. An absolute fil-ter has. been installed on. the air exhaust duct 
of the box used for arcing plutonium samples in room 7130-34. 

11. Spray washers installed in exhaust air ducts from 7130-34 and 
7136 are operated when working with 238Pu. 

Observed Effect: 

There has been some reduction in activity exhausted;fram 7-F'LMX-2.. 
The following compares the total estimated microcuries exhausted per year: 

C 

1969 5414.2 I t  

1968 3233.8 It 

1967 2819.8 I '  

1966 1669.8 " 

1965 1462.8 

From 7-FLMX-2: 1970 3050.4 p i 

111. Spray washer installation on exhaust air ducts  from room 2124. 
Sprays are operated when-working with *38Pu in this lab.. 

Observed Effect : 

Some reduction in activity exhausted from filter tower 2-FLm-2. A 
comparison of the total estimated activity, in microcuries, exhausted is 
as follows: 

1970 
1969 
1968 
1967 
1966 

1965 

4,431.1 
922.5 
193.4 
119 
342.2 

111.6 



LC, ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. N E W  MEXICO 

To: Dean Meyer, Group Leader, H - 1  -2  DATE: February 22, 1971 

Observed E f f e c t  Cont.: 

Work w i t h  238Pu w a s  s t a r t e d  i n  the l a te r  p a r t  of 1969 and continued 
during 1970. Spray washer i n s t a l l a t i o n s  w a s  completed about Apr i l ,  1970, 
so  a comparison of monthly averages of 2-FLMX-2-Exhaust f o r  1970 and Jan.  
1971, i n d i c a t e s  some reduc t ion  as follows: 3 d/m - M 

1970 January 26.1 

February - 

March 

A p r i l  

May 
June 

J u l y -  

August. 

17.8 

31.5 

9.0 

11.9 

19.0 

2.3. 

2 .8  

September 2'. 5 

October 

November 

December. 

1971 January 

5 .4  

3.4 

3.7 

1.8 

I V .  I n s t a l l a t i o n  of abso lu t e  f i l t e r s  on exhaust a i r  duc t s  from 
rooms 5123 and 5127 Wing #5, and use of duct  sp,ray washers 
when working w i t h  238Pu. 

- -  Observed Ef fec t :  - 

A comparison of t o t a l  es t imated microcuries  exhausted from 5-FLMX-2, 
by yea r ,  i s  as follows: 

C 

1969 3;877;2 " 

1968 775.0 I' 

1967 156.6 I' 

1970 3,878.8 p i 

1966 221.4 I' 

1965 637.2 I' 

The average,. i n  d/m - M3, f o r  5.-FLW-2 Exhaust f o r  1968 w a s -  2.7.9, f o r  
1969 i t  w a s  15.94 and f o r  1970 the average w a s  16.51. 
during 1969 and has  continued through 1970. The f i l t e r  i n s t a l l a t i o n s  i n  rooms 

Work with- 238Pu s t a r t e d  - - .  



LO, ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 

TO: Dean Xeyer, Group Leader, H - 1  -3 - 

Observed Ef fec-b C o n r  . :: 

DATE: February 2 2 ,  1971 

5123 and 5129 have j u s t  r e c e n t l y  been i n s t a l l e d  s o  t h e  e f f e c t  on the  reduct ion 
of s t a c k  a c t i v i t y  w i l l  not  be known f o r  another  month o r  two. 

H-1 has s t a r t e d  a sampling program on the  exhaust a i r  duc t s  from rooms 
5115, 5123, 5127, and 5133 i n  an e f f o r t  t o  f i n d  out where t h e  g r e a t e r  amounts 
of a c t i v i t y  asebeing generated.  According t o  sampling d a t a  thus f a r ,  i t  would ,__ 

appear t h a t  t he  h ighe r  concentrat ions are from rooms 5133 and 5129. A scrubber- 
f i l t e r  assembly, has  been designed by CIYB-7 f o r  use on the exhaust a i r  duc t  
f-rom room 5133. I t  has  n o t  been ordered due t o  lack o f . funds .  The scrubber- 
f i l t e r  system should be very e f f e c t i v e  i n  r educ t ion  of exhaust a c t i v i t y  when 
i n s  t a l  l ed .  

Conc l u s  Ton: 

There has  been some p r  ress i n  the e f f o r t  t o  reduce s t a c k  e f f l u e n t  ac- 9 t i v i t y  b u t  a Lot more should be  done- 
f i l t e r  towers mentioned now have Aerosolve 95 f i l t e r  medium Cn'staIIed; It is- 
apparent t h a t  a b e t t e r  f i l t e r  media should be used. A l l  new l a b  i n s t a l l a t i o n s  
are be ing - inves t iga t ed  t o  see i f  f i l t r a t i o n  a t  the-box i s  f easab le .  However, 
the presence of a c i d  fumes o f t e n  makes i t  impossible t o  use f i l t e r s ,  and i n  
these cases, a s c r u b b e r - f i l t e r  i n s t a l l a t i o n  would be h igh ly  recommended. 

It may be observed that all of the 

,/ John Enders 

JE/skv 

xc-: , F i l e  



2-22-71 

Things done aurizg 1970 t o  rezuce  s t a c k  e f f l u e n t  a t  D? S i t e  

-_ * 1. S t a r t e d  c o ~ t i ~ z u o u s - - i e e l d ~  air s a q - i n g  or' &the air exhaust s;.s%ens i n  3 u i E i k g  15C, 

% i l C i q  12 ani 3u i ld ing  146. 

I n s t a l l e d  a new air sampling system i n  t h e  Iiocn 513 s p e c i a l  reccvery  drfmx exhaust 2. 

and started s a g l i n g  f o r  al$a csctaminat isn.  

p ~ x p  k i c k  a r e  =ore desendable. 

Corducted s m e g  of all o?en-fc;ce hocds at' 3 P  S i t e  as to- xhether  the  exhaust-is 6. 

f i l t e r e d  o r  *an f i l t e r ed  and +&.e t n e  of mater ia  handled. 

7. ih i n - l h e  XEFA f i l t e r  xas  in s t s lLed  i n  the  Rooc: 313 Graghite I n c i n e r a t c r  a x i  8% 

I c c i s e r a t o r  s&mxt si-stem. 

8. X T:~c;l~m cleamr i s  Sei% used to craw air a x i n g  s p e c i a l  bag out  o2e r s t l cns  i n  +he 

Pu-238 F r o c e s s h g  dryboxes i n  S U i l C i ? g  150. 

In-Flace JCZ t e s t i c g  of a e  exhaust f i l - r ;e rs  i n  3 i l c i X  1+-xas comiucteii, 9. 

10. The UaZiltered hocd i n  t h e  Room 500 e l r c k o d r y e r  room xas- conzected to .  t h e  zainr 

air exhaust aptem. 



)S ALAMOSSCIENTIFIC LABORATORY-. 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 87144 

OFFICE MEMORANDUM 

TO : Dean D. Meyer, Group Leader, H-1 DATE: August 18, 1970 

FROM : Car l  Bucklsnd, Leader, H-1 General M o n i l x i n s  Sec t isn  

SUBJECT: n~UESTI-~3N SF K5NITORING TA-9-21 STACK FE-4 GVX-2 R”JT ;20 

SYMBOL : %-i 

Tom ia rson  i c l d  me t h a i  t h e  bulk  sf any t r i t i u m  released, passes 
tnrougn FE-4; t he re fo re  FE-3 leaoing i r s m  Rccm 119 was cansidered -k 
be o f  such I i t i l e  csnsequence t h a t  noni tcr in ‘c.  could be cisregarded 
f o r  f h i s  l a t t e r  stack. 

ki’hen averaging t h e  GMX-2 esTimated i rn iss icn  of t r i t i u r n  th icugn FE-4  
ever t h r e e  years, t h e  r e s u l t i n s  concent ra t ion  i n  t h e  s iack  i s  on l y  
t w i c e  The unccnt ro ; leo  area l i m i t  s f  2 x 1C-7~Ci/ml/year.  
c a l c u l a t i o n s  by E l i e r y  Storm.) J u s t j f i c a r i o n  f o r  mon i fo r ing  such 
c m c e n t r a t i o n s  would seem i=, be qusst ionable ?/hen ccmpsred t o  areas 
t h a t  have instantaneous r e  I eases i n  concentret  icns %any ‘t imes t h  i s  
va lue and rnon.itoring i n  these !a tTer  cases i s  impossible (however, t h e  
i n i t i a i  q u a n r i t y  i s  -known’). The concent ra t ion  does d i c t a t e  c m i i n u o u s  
mon i fo r ing  i n  uncon t ro l l ed  areas by H-6 or c r y s t a l  b a l l  ca l cu la t i ons .  

(See at tached 

We fee l  t h e  y a u p  c f i i c e  shculd make a ;o i i cy  dec is ian  Thai  d i c t a t e s  
t h e  leve l  a t  which s tacks must be qoni tored.  FE-4 prov ides a good 
exampie o f  b s r d e r l i n e  j u s t i f i c a t i s n .  Should we mcn i io r  s iscks  
regard less of csncent ra t ion? Shculc Itis moni tor  a l l  s tecks t h a t  exceea 
t h e  G524 l i m i f  f o r  u n c m i r a l l e d  areas when averaged over a year o r  
when it exceeds t h e  l i m i t  by a f e c t o r  o f  t e n  o r  one hundred, e i c l  

0524 wculd seem t o  imply ( re ie renceXB)  t h a t  envirmrnental  sampling i s  
p i e f e r r e d  and s tack mon i to r ing  ( o r  ,$here e f f l u e n t s  pass beyond The 
s i t e  boundary per  0524 stacks a r e  n o i  r e a l l y  mentioned) i s  t o  be 
accomplished where t h e  former i s  n o i  p r a c t i c a l .  I ’ m  n o t  sure. I know 
how p r a c t i c a l  or. e f f i c i e n t  environmental -sanpl-ing can be “hen lgok ing 
f o r  an average o f  2 x IO-~UC~/IT~I averaged over a year. 

I r e g r e t  having to Throw i h i s  b a l l  back ~a you bu t  I t h i n k  we neec 
some more guidance. H inos igh t  has iclc us a l ready  t h a t  we shculd have 
issued f i l m  badges t c  every Tcm, Cick 2nd c lave rm i fe  i n  cu r  Technical 
areas. Perhaps- in  years TO ccme, ze “ i l l  say t h e  same i s r  stacks; 
t h a t  every p i p e  leading to .  t h e  roof of- a bu 
cf m i l e t  vents, shcuia have been rncnitorec f o r  r a d i c a c t i v i t y .  In  The 
reant ice ,  money, Tanpower and p r a c f i c a l i t y  tempers t h e  u l t i n - ’  
a mcre moderare approach. 

CB/tcb Car l  Euck:anc 
Aitacnrneni 
Xc: Lea G. Chelius, S r .  

d-i its. w i t h  t h e  except ion 

C&’!2ZLj> 
J.N.F. Lawrence 
E l  l e r y  Storm 
Fi : e  



IS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 8 7 5 4 A  

OFFICE MEMORANDUM 
TO : J. B. Weldon, Group Leader, ENG-2 DATE: AUg. 18, 1970 

: Dean D. Meyer, Group Leader, H-1 

SUBJECT: RADIOACTIVE MATERIAL DISCHARGED FROM CMR BLDG. EXHAUST STACKS 

SYMBOL : ~ - 1  

he exhaust  f i l t e r  system i n  t h e  CMR Bui ld ing  was designed 
1950 t o  c o n t r o l  the.  d i scharge  of 239Pu. Recently t h e  

work. While a i r  monitoring i n  t h e  town-site has shown t h a t ,  
so f a r ,  t h e  l e v e l s  i n  t h e s e  a r e a s  have not  exceeded t h e  
acceptab le  l i m i t s ,  t h e  inc rease  noted i n  t h e  amount of 
m a t e r i a l  discharged makes i t  d e s i r a b l e  t h a t  t h e  f i l t e r  
s y s  terns be improved . 
By w e i  h t ,  238Pu i s  approximately 280 t i m e s  more a c t i v e  
than 239Pu. and very s m a l l  q u a n t i t i e s  of 238Pu can m a k e  
l a r g e  i n c r e a s e s  i n  t h e  a c t i v i t y  dfscliarged. 

f a c i l i t y  has been used f o r  238Pu i n  a d d i t i o n  t o  t h e  539Pu 

The i n c r e a s e  i n  m a t e r i a l  discharged i s  i n d i c a t e d  i n  t h e  - 
fol lowing t a b l e .  

Ma te r i a l  d i scharge  from exhaust  systems i n  uCi - - 
1969 - 1967 1968 - 

Wing 2 570 
Wing 5 115 
Wing 7 2 990 

1600 
740 

3200 

1 2  60 
3960 
5260. 

238 . Pu has not  been determined because. T h e  r a t i o  of 239Pu t o  
of. the d i f f i c u l t y  of s e p a r a t i n g  t h e  t w o  i s o t o p e s  when 
c o l l e c t e d  on t h e  a i r  sampling f i l t e r  paper. 

Dean D. Meyer 
DDM/el 

Xc: J. L i l i e n t h a l ,  CMB-DO 
F i l e  



-7 . . .-. 

... . 

. . . .. . . ... . ~~- 



TO 

c 
P 
V I  c FROM : 

*. 
5- SUBJECT: 
c, 
n 

~. - 
JS AUMOS SClENTlFlC L A B O R A t O W  

UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. NEW MEXICO 87144 

OFFICE MEMORANDUM 
James R. Lilienfhal, 
CMB 

Dean 0 ;  Meyer, Group 

mroAcpTvE MATERIAL 

H-1 

Asst. Div. Leader, DATE: Mar. 12, 1970 

Leader. H-1 

DISCHARGED FKaM CMK BLDG. m U S T  SYSTEMS 

Attached is a copy of John Enders' report for February, 1970. 

As I mentioned in my report last month, the standards for 
discharge depend upon the point of measurement. For con- 
sideration, if we were operating as a licensee under CFR lo, 
Part 20, the permissible amount of material which could be 
discharged from 2-PLMX-2 would be 3.4 UCi and for 7-FLMX-2, 
it would be 2.1 pCi. 

Dean D.. Meyer 'J 
DDM/el 

. .  

. .  

.. . 
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9 ALAMOS SCIEWITPIC LABORATQ-'. 
UNIVERSITY OF CALIFORNIA 

LOO ALAMOS. NEW M6xICO 87144 

J- 
m r, 

OFFICE MEMORANDUM 
TO : R. D. Fowier,  --Division Leader DATE: Feb. 198 1970 

THRU : D r .  H. 0.  Whipple, H-Division Leader (Acting) 

FROM : Dean D. Meyer, Group Leader, H-1 

SUBJECT: EMIAUST SYSTEM ACTIVITY, CMR BUILDING 

SYMBOL : H-1 

I wish t o  c a l l  your a t t e n t i o n  t o  t h e  amount of r a d i o a c t i v e  
material discharged -from CMR Bui ld ing  exhaust  s y s t e m  2-FLMX-2- 
f o r  January,  1970. 

So f a r ,  t h e  AEC has n o t  set a l i m i t  for s t a c k  d ischarge  for 
c o n t r a c t o r s ,  provided an adequate environmental sampling pro- 
gram i s  maintained by t h e  c o n t r a c t o r .  W e  have such a program 
a t  Los A l a m o s  and so f a r ,  we  have not found a i r b o r n e  a c t i v i t y  
i n  t h e  p u b l i c  areas i n  excess  of  the  AEC l e v e l  f o r  such a reas .  
However, t h e  c u r r e n t  t r e n d s  are towards lowering of permissible 
l e v e l s  and towards looking a t  t o t a l  material discharged,  r a t h e r  
than  at concent ra t ions-  

It is  my opin ion  tha t  t h e  concen t r a t ion  of t h i s  system should 
be reduced. 
t h e  source, p l e a s e  l e t  us.know. 

For comparison, t h e  d ischarges  from a l l  s t a c k s  i n  CMR B u i l d i n g  
which s e r v i c e  CMF a r e a s  w e r e :  

If Group H-1 can be of any h e l p  i n  determining 

January,  1970 - . 

2-FLMX-1, south  h a l f ,  Wing 2 11.9 uCi  
~ - F L M x - ~ ,  no r th  h a l f ,  Wing 2 669.4 p C i  
3-FLMX-1, south  h a l f ,  Wing 3 6.1 uCi . 
3-FLMX-2 8 nor th  half , ,  Wing. 3 3.5 u C i  

4-FLMX-2, south  h a l f ,  Wing 4 . 5.4 u C i  
5-FLMX-1,- n o r t h  h a l f ,  Wing 5 0.0 uCi. 

4-FLMX-1, no r th  ha l f ,  Wing 4 0.0 wci 

DDEt /e l  
X c :  J. Enders, H - 1  

J. L i l i e n t h a l ,  CMF-DO 
H. S C h U l t e ,  H-5 
W. Kennedy, H-6 
F i l e  
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R. 0. Baker, CMB-Division 
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>S A U M O S  SClENTIFtC LABORATORY 
._ UNIVERSITY O f  CALIFORNIA 

LO. AUUOS. NEW MQ(IC0 07944 

MEMORANDUM 
Leader DATE: Feb. 19, 1970 

D r .  H. 0.  Whipple, H-Division Leader (Acting) 

Dean D. Meyer, Group Leader, H-1 

EXHAUST SYSTEM ACTIVITP, CMR BUILDING 

H-1 

I wish to  c a l l  your a t t e n t i o n  t o  t h e  amount of r a d i o a c t i v e  
m a t e r i a l  discharged from CMR Bui ld ing  exhaust-.systems 
5-FLMX-2 and 7-FLMX-2 for January,  1970. 

So f a r ,  t h e  AEC has  no t  set a l i m i t  f o r  s t a c k  d ischarge  for 
contractors, provided an adequate environmental sampling 
program is maintained by t h e  c o n t r a c t o r .  W e  have such a 
program a t  Los Alamos and so f a r ,  we  have no t  found a i r -  
borne a c t i v i t y  i n  t h e  p u b l i c  areas i n  excess  of t h e  AEC 
l e v e l  f o r  such areas. However, t h e  c u r r e n t  t r e n d s  a r e  
towards lowering of permiss ib le  l e v e l s  and towards looking: 
a t -  total mat.eria3 _discharged,  rathex ,than at. concentrations, 

I t  is  my opin ion  t h a t  t h e  concen t r a t ion  i n  t h e s e  systems 
should be reduced. 
determining t h e  source,  please le t  u s  know. 

If Group H-1 can be of any h e l p  i n  

For comparison, t h e  d ischarges  from a l l  s t a c k s  i n  CMR 
Bui ld ing  which s e r v i c e  CMB a r e a s  w e r e :  

January,  1970 - 
3-FLMX-1, south  h a l f ,  Wing 3 
3-FLMX-2, no r th  h a l f ,  Wing 3 
4-FW-1,  n o r t h  h a l f ,  Wing 4 
4-FLMX-2, sou th  h a l f ,  W h g  4 
5-FLMX-2, south h a l f ,  Wing 5 
7-FLMX-1, south  h a l f ,  Wing 7 
7-FLMX-2, nor th  h a l f ,  Wing 7 
A l l  t h r e e  s t a c k s ,  Wing 9 
(Alpha e m i t t e r s  on ly)  
All t h r e e  s t a c k s ,  Wing 9 
( B e t a  emitters only)- ' . 

DDEl/e l  
Xc: J. Enders, H - 1 ~  

J . L i l i e n t h a l  r -  CMB-DO 
H. Schul te ,  H-5 
W. Kennedy, H-6 
Fi le-  

6.1 uCi 
3 . 5  U C i ,  
0.0 U C i  
5.4 VCi  

84.8 U C i  
6.8 U C i  

486.9 U C i  
8.1 u C i  

5596 u C i  
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LOS A U M O S  SCLEMTIFK: LABORATOW 

UNIVERSITY OF CALIFORNIA 
LOB A U M O U .  NEW MEXICO 97844 

OFFICE MEMORANDUM 

TO : J. N .  P .  Lawrence ? Assoc. Grp. Ldr. ? H - 1  DATE: ('1 1q70 

@g~m 
FROM : D a l e  E. Hankins, H - 1  !- 52 

SUBJECT EFFLmNTS FROM VAL= HOUSE AND RECOMBINER BLOWE-R S T A a s *  

SYMBOL : H-1 

It M? 
AT THE WATER BOILER REACTOR 

ISamples of  t h e  e f f l u e n t s  from the  recombiner blower and 
t h e  valve-house stacks of t h e  Water B o i l e r  Reactor w e r e  
taken us ing  f i l t e r  papers ,  charcoal? and gas samples. 
The samples w e r e .  ob ta ined  dur ing  t h e  reactor ope ra t ion  
a t  25 k W  and adequate t i m e  a f t e r  s t a r t u p  w a s  a l lowed t o  
a s s u r e  t h e  maximum a c t i v i t y  would be p r e s e n t  i n  b o t h  
stacks. The fo l lowing  r e s u l t s  w e r e  obtained.  

Jan .  1 2  1970,  recombiner blower s t a c k  

13'xe 6 . 7  x l o e 6  pc/cc 
3Bcs 2.7 x 1 0 4  - PC/CC 

The f l o w  i n  t h e  4-in.-diam.stack i s  180.ft-3/min a t . a  f l o w  
rate of  2000 ft /min. 

Feb. 11, 1970, valve-house s t a c k  

The only  s i g n i f i c a n t  a c t i v i t y  w a s  4 1 A r .  There 
i s  some ' 3 5 ~ e ,  1 3 ' X e ,  1 3 ' C s ,  and "Rb all of 
which are w e l l  below t o l e r a n c e s .  

Concentrat ion MPC 
Observed - 40-hour Week 
( W / C C  1 (uc/cc) 

8cs 1.1 x 10-'O 1.0  x Lo-6 Calcu la ted  
2 .9  x 10"O 1 . 0  x Calcula ted  

' j 5xe  too s m a l l  t o  4 .0  x Chapter 0524 
e v a l u a t e  

3 B ~ e  too s m a l l  t o  3.0 x l o m 6  Calcula ted  
e v a l u a t e  - 

' A r  4.5 x 2.0 x Cliapter 0524 

The € l o w  i n  t h e  stack o r i g i n a t e s  f r o m  a 3/8 i n . . cappe r  
tube and i s  0 . 4  f t 3 /min  a t  a f l o w  ra te  of 350 ft /min in 
t h e  tube. 

I 



2 

The e f f l u e n t s  from these s t a c k s  vary from zero t o  t h e  values  
given above and should be p ropor t iona l  t o  t h e  r e a c t o r  power. 
Only t h e  l J s X e  and ‘ l A r  exceed MPC values  f o r  40-hour oc- 
cupancy and. are .both based on immersion. Since the outputs 
of these s t a c k s  a r e  very s m a l l  and t h e  s t a c k s  a r e  both loca ted  
a s i g n i f i c a n t  d i s t a n c e  above t h e  b u i l d i n g s ,  no person could 
e v e r  be completely immersed i n  these  gases  Consequently, 
n o  hazard t o  personnel  on- o r  o f f - s i t e  e x i s t s  from t h e  output  
of these stacks. 

Xc by H-1 Group O f c  to: 
H. Schul te ,  H-5 
W. Kennedy, H-6 
C. Christenson, H-7 - 
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OS A LAMOS SCFENTt FIC'CA-BORATUW~ 
\ UNIVERSITY O F  CALIFORNIA 

Lo9 ALAMOS. NEW MEXICO 87844 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H-1 DATE: December 30, 1971 

@?Ej@ 
FROM : Harry S. Jordan, Group Leader, H-8 (2Iq-q 
SUBJECT: RESULTS OF SPEC-Z;a;L- ENVIR0"fENTAL MONITORING FOR ''Rb 

Filter media from certain weekly air  monitoring stations were collected 
prematurely on 17 December 1971, in order to ascertain i fS8Rb was present in 
detectable concentrations at  any of the stations in the H-8 air  monitoring 
network. 
have been collected until 22 December. 

The filters were placed on 15  December and normally would not 
- 

Analysis of wind patterns from 0400 on, 16 December revealed that 
winds ranged from calm to 4 mph out of the north and northeast until about 0900; 
out of the east at 3 mph from 1000 to 1100; and calm thereafter. 
analysis, it was concluded that stations 5, 10, 11, 12, 15, and 26 (see attached. 
map) were the ones most likely to register an- elevated 88Rb concentration. 
These stations were therefore collected, starting at about 1345, and the charcoal 
cartridges were subjected to gamma ray spectrum analysis a s  soon as  possible 
after collection to alleviate the effects of the 18 min half-life of 88Rb. 

From this 

. 

The analysis technique is capable of detecting about 100 pCi of g8Rb in 
each cartridge, but no activity due specifically to this isotope was discernible 
in the gamma ray spectra. 
cartridges and the effective collection period of about 1 h r  (= 3% half-lives) 
yields a detection limit of approximately 0.03 pCi/l. 
these stations were therefore less than 0.03 pCi/l. <&,d~fitLc.b , +wik  < 3 !e-''/. / L _ * q V L (  

W e  conclude that the air sampling network did n-ot.indicate any detektable 
radioactivity that could be attributed to Rb. However, a slight increase in the 
number of counts in channels associated with l3II was noted in the gamma ray 
analysis of the routine daily a i r  sample collected at  about 0830 on 17 December 
at  the OHL. The association of this increase in counts with the presence of 13'1 
is extremely tenuous, however, since no peaking was observed in the spectrum. 

Consideration of the 50 l /min flow rate through the 

The air  concentrations at 

/hTcc-r L ; w f i - .  c-l.t I LaL J.5/y ,/ 
&&/ 4 

/"- 

<.$a 

HSJ : J EH: rnp 

Enc: f f a / s "  

cc: H-8, w/enc.- 

- u  Group Leah&, H-8 



-OS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

L O 9  ALAMOS. NEW MEXICO 8 7 S 4 4  

OFFICE MEMORANDUM 

TO : Dean D .  Meyer, Group Leader,  H-1 DATE: Sept .  1 3 ,  1 9 7 1  

FROM : Roland Ja lbe r t ,  H - 1  I-+ 
SUBJECT: 

SYMBOL : H - 1  

I 3'1-1 STACK RELEASE FRO -v TA-48 

The c u r r e n t  release of I3lI t o  t h e  environment from TA-48. . 
has been c a l c u l a t e d  and t h e  r e s u l t s  are p resen ted  below. 
The releases occur  mainly as a r e s u l t  o f  d i s s o l v i n g  t es t  . 
cores fo l lowing  normal e v e n t s  a t  NTS. E s s e n t i a l l y  a l l  of 
t h e  s t acked  i o d i n e  would come from t h e  co res  handled i n  
t h e  core wing and would be d ischarged  through t h e  core 
wing s t a c k  (Fe 45, 46). 

The c a l c u l a t i o n s  are based on very  conse rva t ive  assumptions 
and numbers ( t h e  more rea l i s t ic  numbers are i n  p a r e n t h e s e s ) .  

D a t a  : 

P r e d i c t e d  number of normal e v e n t s  d r i l l e d  back: 2/mo >(1-1.5r- 
Amount of f i s s i o n  d e b r i s :  25 g/event 
N u m b e r  of f i s s ions /g ram f i s s i o n  d e b r i s :  2 x 1014 ( 1 . 2  x 

Yield  of 1 3 1 1  ( t h e o r e t i c a l )  : 4 %  ( 1 - 2 % )  
Number of days fo l lowing  e v e n t  cores are d i s so lved :  -47 
Stack  f l o w  rate: 48,000 cfm o r  2 x 10l2 mi/day 

Loss of  1311 from d r i l l - b a c k  t o  d i s s o l v i n g  i s  n o t  considered.  
Dr i l l -back  samples are taken n e a r  t h e  bottom of  t h e  c a v i t y  
which has  a l o w e r  . than  average 1311 c o n t e n t / f i s s i o n .  
F i n a l l y  an unknown p recen tage  of t h e  
t h e  a c i d  d r a i n  du r ing  the- diss -o lv ing  process-. 

311 i s  washed down- 

The cores from each e v e n t  are u s u a l 1  d i s s o l v e d  t h e  same 
day. 
s t acked  i n  one day i s  

Thus, t h e  maximum a c t i v i t y  of Ti311 t h a t  would be 

101-5 
3.7 x 101 !'"")(:)* C i  = 0 . 0 0 3  C i  0 . 6 9 3  

(8  x 2 4  x 3600 

*The f a c t o r  of 1 / 2  a l l o w s  for  t h e  decay of 1 3 1 1  from pro- 
duc t ion  t o  s t a c k i n g .  



Stack concen t r a t ions  

= 1 x 10'10 g C i / m g  
15 Average annual : 

AEC Chapter 0 5 2 4  l ists  1 x 1 0 - l '  pCi/mR f o r  1 3 1 1  concent ra t ions  
i n  uncont ro l led  areas. Thus, our  very  conserva t ive  and perhaps 
u n r e a l i s t i c  estimate i s  a t  t h e  AEC l i m i t  f o r  t h e  popula t ion .  
At t h e  s i te  boundary the  concen t r a t ions  would have dropped 
f u r t h e r  by several  o rde r s  of magnitude. 

X c :  J .  S a t t i z a h n ,  CNC-11 
G .  Itnobeloch, CNC-11 
C.  Buckland, H - 1  
S. Maestas, .H-1 
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Ir. addition to the  b r e s s  badges  x c r l i  oli 
tke :5sdyr 67 ; l e s t i c  w r i s t l e t s  were. p x -  
c e s s e d  and refid.  

Of tte e x p c s u r e s  r e p o r t e d ,  576 were wcrs 
ty. p e r s s w e 1  snd 4P'rere  plar.e,cc! in v s r -  
i o ~ s  l ~ c s t l o r i s .  Twelve  S&dges,  i n c . l u d t z p  
wrist . le ts ,  'we-re ' D i m t i e d  in the v a r ? i o g ~  
bhcge- s to rage  r a c k s  as 'blanks. ??!e. ave- . 

ersge personxsl- expgsure', n e g l e c t i n g  ace  
k:gl? re tx? l r iE ,  w a s  0.004 roentgecs s e r .  
week. 31t. average exposure f o r  p l a n t e d  

. - _  

. . UNCLASSIFIED 



. .  
- r  

-.. .a- 

- 

* Personcel badges a r e  w c m ' 8  h o u r s  per  
day 3 dags p e r  week. P l a n t e d  cadges and 

, r a c k b l a c k s  3 r e  ex?ose6 2 4  k c r s  ser  dag,  
7 c a p  p e r  reek. 
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Ke?.r.edy 
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I .: 
<.. . 

GV. iio;?;ero, Sarber, 
Court, Z y e r i c k ,  
Garcia,  *:eDf'?rlac, 

r! on t, r) 7 a , V 1 v i an 
Jl r  i z e z ,  Ln jan ,  

. .  

- _  - _  

3iirin:; t he  rnar.th of A u F g a t ,  a totfi.1 of- 
?e rooms were aon!tored in Sizma Eulldlnz. 
Dur-!r-~g this Fcriod,  21G'7 pcjsitions w s r e  
checked. There were 337 h o t  spots o v e r  
5 ,390  c/m l oca ted  *Ed marked to be de- 

- -  
- .  . . _  - 
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33. Instrsment Section, 
Fieseurch arid Deve- 
l.o,r.ner,t 

Zter l ine ,  Culiy, 
Deal ,  Lanhm., 
Larkins, Rexrcltk 

4 .  ??scz.rd Sec t l c Jn  
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Grou? Cm-12 P m p r e s s  Report  - J. F. Tribbg,  Group L e a d e r  . 

I 

2 3  J U ~ S  1948-20 J U ~ V  1943 

1 A. S p e c i a l  ? r a b l e z s ,  h 'eal th  Cheinistrg 12rcblel;l Xo. 1. Analysis  of  Drink- 
Yealth Chezis t r j r  i n g  ;';ster f o r  Toxic_ .r-KEerials. S am?Ies of  d r Z Z K g  

Schl&n,  :=ox 1, 1942 an6 a r x l y z e d  f o r  r ad loa . z t ive  c o n t a n i n a n t s ,  
w~izer  from w e l l s  1,2,3, and 4 were c o l l s c t e d  3 u l y  

f l u o r i n e  and tox!c non-Fadioact ive z a t a r i s l s .  
Fesi l1 . t~  of these  a n a l y s e s  foilow: 

. i 

1 
2 
3 
4 

Pu p c / ~ c  Po p c / c c  Heavy i s t a l s  Ba,=d,% 
'well NO. of aatsr  s a t e r  :L per  w t .  of p e r  a t .  

of ash. ash 
I -I -- 

I 
2 
3 
4 

0 0 Y.3. H . 9 .  
0 0 X.D. N . 9 .  
0 0 N.3. N . 9 .  
c) 0 . N . 9 .  3.9. 

9 N.3. - Xot Detec ted  
* * C k  second sa.n?le ( J u l y  23) no I;rs.?iu.?r.. 

13. Spec !SI P r o b l e m ,  P k s t c o ~ - a ? h ? s  30s * .?et , r~- .  During ths month 456 f i l m  
Heal th  Phys ics  W ~ F C  < e v e l o ? e d ,  servitlng 390 b r a 3 9  badges. Re- . 

Kennedy, Flhodes ?rs?'.?c Analyzer acd r e s c r t e d .  It was necessa ry  t o  
s u 1 S s  o f  e x 3 o s u r ~ s  were r e d  3n t h e  ;'Jeston Fhoto- . 

. .  rcscl t h e  DuPszt ?!I= for s n l g  oEe e x 3 c s u f e ,  dae  
t o  f a u l s y  Eas txan  f j1 .x .  Tn a d d i t i c n  t a  the  b r a s s  
badges,  66 plastic u r i s t l e t s  ;Here przlcessed and - 

read.  Lacb film ' e : m l s i o n  i n  b o t h  plastic and b r a s s  
N Z S  c a - i c F a t e d  :~s!.:;g c a : n a  r a d i a t i o n  fram M 3.5 . 
xr?: ~ l z i t ~ c z c  523 :?5-:!-csrZe and 13'3 z i l l t - c a r l e  Ra 
s.os;rzs iz equli.it;ri-;:z w i t h  i t s  dezay  ;rsd:icts. O f  
the sx9osures r s p a r t c ? ,  351 were worn by ?e r sonne l  
ac2 25 y e r e  p l a n t e d  in varioi is  r a c k s  as b l a n k s .  '%e 
averape personnel  exmsurs  w a s  0.005 roentgens p e r  
seek .  The averaqe  ex?osure f o r  ?lar. ted badges w a s  
0.231 roen tgens  per  s e e k .  The aax1mu.n "blank" 
rendine  f o r  brass Ssdges ? lsn t . sd  i n  t h e  racks  was 
13:357 r aen tyens  f o r  a two week per lod .  

7 .  

. -  



JOB AND PERSONYYEL 

13. ( C o n t i m e d )  

P R C G 3 E S S  

No. 
r ead  - Locat ion 

Tech Area & 
Ozega Personnel  50 
S i m a  Personnel  8D 
DP Hast Personnel  4 0 .  
DP. Y e s t  Personnel  171 

U N C L A S S I F I E D  
Ave. Xax . No. over 
r/week r/wsek t a l e r a x e  

9.919 0.135 0 
0.304 0.135 0 
3.001 0.902 0 
9.904 3.018 C 

Tech Area F l a n t s d  10 0,169 0.468- 0 
Sigma 3'ldg. 
Planted 1 0  0.023 0.092 0 
DP West Planted 12  0.457 2.380 u i  1 9 1  

!lack Blanks 11 0.003 5.337 0 
( l n c l u d l n g  11 w r l s t l e t s )  
P l a s t i c  w r i s t l e t s  62 0.172*2 1.880 93 2 *3 

91 The maxinu? I)? ' ; /est  p lan ted  badge reading was 3 
sach t h a t  a t o l e r a n c e  dose c o u l i  be reached by a 
person  i n  sevan hours a t  t h e  l o c a t l o n  of  the  
f i l a  badge. The badge was aounted on the s i d e  of 

. a hood c o n t a i n l n g  a c t i v e  material. The hood l a  . 

ssldom worked with and l i t t l e  or no hazard t o  
personnel ex l s  t s .  

9 

%2 The average f i g u r e  1s for all exposures  read 
re.:zardless o f  exnosure ?e r iod .  I n  s o m  c a s e s ,  the 
per iod  i s  one day, In t h l s  i t  is two weeks. 

.I a3 ThLs is a a m  day ex?osure t o  b e t a  a c t i v e  
n a t e r i a l ,  as a r e  bo th  the  cvec t o l e r a n c e  ex?osures.  . 

Potk: indlv!d:ials were s e n t  t o  t h e  i i e a l t h  Division -: 

f o r  a blcod coun t ,  r e s u l t s  were w r i t t e n  no rxa l  
l i = i t s .  T 5 e  S r s a s  f l h  badges worn by both p e r -  
sons were k v e l l  below t o l e r a n c e  l i m i t s  f o r  whole 
body ex?osare  . - 
W r i s t l e t s  now belng  used f o r  measuring l o c a l i z e d  
exposurs  have a b a s s  cover ,  thus t h e  r a d i a t i o n  
~ e a s u r e d  has t h e  sa-.e e n e r g i e s  a s  t h a t  measured 
by zhe brass badges worn on the body. 

Steam as a Decontac lna t lon  Aqent. P re s su re  t e s t -  
Kemedy ing  of t h e ' e q a l p - e n t  showed i n n u m r a b l e  leaks a t  

the j o l n t s .  Efforts a r e  being made t o  back weld 
all j o i n t s .  After a p g l l c a t i o n  o f  the weldlng arc, 

1C. Spec la1 P r o b l e m  P r o j e c t  Authorization C N r R - 1 2 - 1 2 .  Tie U s e  of 

a r e  leaking i n  the c a s t  s t a i n l e s s  s t e e l  



1C. (Continued)  PR03RESS 
1 

f i t t i n g s .  I t  map be necessary t o  remove the fit- 
t i n g s  and r e p l a c e  them with welded s e a n l e s s  tubing 
thzoughout . 

. 2 A .  

. Cox,  Sennedy 

. 

Kennedy 

l o n l t o r i n E  i n  
Tech Area 

Yf. TIcmez-3, Eaarber, 
Eraorce, Ceur t ,  
E.izer?c%, G a r c l a ,  
Geoff r fori, Cixiaez ,  
Lu jm, . Lontoga, 
Vivian .  

P r o j e c t  Au thor i za t ion  C M ! - 1 2 - 1 5 .  Decontamination 
S t u d i e s  of C a n s t r a c t i o n  Nater ia l s :  Sanples  'of 
P l a s t i c l a t h ,  a p l s c t f c  Im?reEnsted, woven Elass 
f a b r i c  manufactured by t h e  Fiber Glass Corporat ion,  
were t e s t e d  for r e s i s t a n c e  t o  c o n t s a i n a t i o n  and esse 
of decDntaa ina t lon .  The m a t e r i a l  i s  recommended 
f o r  uae a s  a w a l l  cover ing  by the  manufacturer .  
Ths o a t e r l a l  has low r e t e n t i o n  o f  m a t e r i a l  s p i l l e d  
o r  allowed t o  soak l n t o  i t  and approximate ly  902 
of  t h a t  reta!.ned can be removed by o r d i n a r y  c laan-  
up methods. Zowsver, because o f  i t s  woven charac-  
t e r ,  t h e r e  mag be same p e n e t r a t i o n  o f  i t  if sub- 
j e c t e d  t o  rou@ hand l ing  seve re  enough to break 
t h e  p l a s t i c  c o a t l n g ,  r 

R e a l t h  Phgslcs  Problems. The F i r e  Department pel.- 
sonnel a t  S t a t i o n  No. 2 were i n s t r u c t e d  as t o  the 
poss ib lR hazards  of a f i r e  i n  t he  new Contaminated 
Dump on the P a j a r i t o  S i t e  road. Arrangenents  .ere'  
b e i q  made to provide  cornplete protective c lo th i f ig  
a t  the.DuTp i n  case o f  such an 2nergency. 

Hea l th  Passes :  132 p e o p l e ,  i n c l u d i n g  C?4R l.abo- 
r a t o r y  p e r s c n n e l ,  Z i a  j a n i t o r s ,  ar.d maintenance 
pe r sonne l ,  were s e n t  cn S p e c i a l  Hea l th  Tests be- 
tween the d a t e s  o f  June 29, 1946 anC J u l y  19,  
1948. The re?orts on a l l  t e s t s  were negative.  

Surface  Zoc i to r inq :  During this month, morns 
were non i to red  I n  bui ld in i i s :  D. E-2, D-3, Sigma, 
TU Shop, Y ,  ar,d E.  I n s t r u n e n t s  used were: t h  
Pee set, t h e  Zeus, the Katt, Vlctoreap Survey . .  

Meters, and the L & W E lec t rosco9e .  

- 3  Eui ld ing  and Room 9-301 r e q u i r e  mon i to r ing  
w i t h  a .Pee Wee and  a Zeus, s i n c e  the materiels 
handled !n these p l a c e s  are a lpha  and betai&unna 
e m i t t e r s .  Very X i t t l e  alpha c c n t a n i n s t i o n  has teen 
found , bu t  the  b e t  a-gamza e.?: i t t ing  c o n t s n i n a t e s  
have baen fcund i n  t h e  sinks and hoods. In m o s t  
c a s e s ,  the beta-gamma c o n t a e i n a t e s  have been f.amd 
t o  be i n  low c c n c e c t r a t i o n s .  

Durlng the month of July a t o t a l  cf 1392 roorzs 
w a s  monitored i n  D !Wi ld ing ,  w i t h  an  average  p e r  
day o f  7 0  r e m s  monitored. I? i o d ,  

< . . ; 
f I .  

. -  



JOB AND PERSOIWEL PROGRESS 
I 

2A. (Contirxe<d) 25, 623 positions were checked, with a daily 
average of 1281.1 pas'tlons checked'. There were 
935 hot spots over 500 c/n located ar,d aarked f o r  
decantamination. 363 positions were f o m d  to be 
above tolerance after a 5 hour ger!od. 

Gr;r.hg the m n t h  cf July ,  a total of 49 roozs  
#as aonitcrea in Sigma Building. During this 
p e r i o d ,  1387 positions were checked.  There uere 
494 hct spots over 5,Oc)O c/x located ar.d marked 
to Se decontaminated. No after-decontaaination 
checks were xade. A l l  indications are that no 
decontaxinhtion is being done in this bullding. 

Roon U-le has keen dismantle<. Kew w a l l  and flmr 
areas are to be installed. 

Durjng the m n t h  of July, a total of 77 r o o m  was a 

monitored in U aEd Y Pulldings. During thls per- 
iod, 614 positicms 'were checked and 73 hot spots  
o v e r  500 c/m Mere located and marked to be de- 
contaalnated. There were rm after-decontamination 
checks rr:ade. 

:i 
4 

Air-borzie Alpha Contaxination Tests: Air c c n t m -  
ination tests were continued in D, S i g i a ,  and 
'LT buildings. A c m p a r i s o n  of the ccunts run i n  
these buildings during June and duly is shown 
below: 

LocatJon Tests  X i g h  c/=1/L Ave.c/z/L Ave. c/n/L i 
No.of July July Zune 

- _I_ 

D-123 20 0.3538 91 2.0056 0.9237 
D-130 14 0.0031 3.0959 0.0019 
D-301 20 0.3031 0. @304 0.0002 

The evera&e of the air ccucts t a k e n  In t h e  csid 
laboratories and h a l l w a y s  fcr C k i l c i l n g  "as C.0024 

9.0398 c/x/L. 
'c/n/L. The average for t h e  m s i h  of J m e  was 



JOB AND PERSONNEL PRGCRESS 

2A. ( C m t l n u e d )  IJfIAXTY2 LASGRATORIES IN G B'JILDING 

No. of July J u l y  i'GM3 
Loca t ion .  T e s t s  High c/m/L Ave. c/lr./L Ave. c / z /  

9-177a 20 '6. @259 9. W 6 5  n.3c45 
D-11.1 19 0.9372 3.QO13 3.3316 
D-112 19 0.3200 0.0051 3.3069 
2-113 20 9.0367 3.3011 3.9011 
D-13 5 20 3.1538 *2 3.0357 0.0106 
D-116 20 3.3184 3.308~2 3.2121 
D-127 20 9.0625 *S 2.9164 3.53%. 

Tho average  of t h e  a i r  counts taken In  the Cranium 
laSor&torles in D Fuilding was 0.9137 c / m / I .  The 
avera?e  ' f o r  t h e  month of Z u r x  was 3.3365 c/x/L. 

PLUTONIUX LAFGRATORTES Iri D B~JILDIXG 

E-197 29 9.3118 0.3315 .:. 3.5'71 
D-134 2.3 3.8510 *4 0.3868 0.0616 
D-147 23 0.0633 e5 9.0349 . 0.9514 
D-149 2c 3.9419 96 9..504!3 0.0084 
D-504 9 20 . 0.0364 *7 O.O3S'? 0.0282 
E-316 23 O.OO68 .3.0317 19.0350 
D-317 20 0.0808 * 8  3.0374 . '3.0032 

The avsrage of  t h e  a i r  counts taker, ir. the P l u t o -  
p.lu3 1 a S c r a t o r i e s  In D S u l l d i n g  :.vas,with the  e x -  
c e p t l o n  of Roorn D-134, 0,2042 c/a/L. The average 
f o r  t h e  -.onth o f  ;use was 0.0350 c/m/L. . 

The average  o f  all air counts  taker, in  D 3uilding 
was 3.0116 c/n/L. The averaEe f o r  the rnont t  of 
June Has 2.2114 c/a/L. 

Sigma 21C 16 0.0393 C. 3311 3.3234 
Sigxa 22 17 0.0999 3.9159 3.3111 
Signa 22B le 9.0260 r?. 0193 3.c133 
Sigma 229 18 0.1335 3 .  c533 3. c.j6c 
The avsrsge of  a l l  the air c:,wir?t;s taker,- 13 Slgxa 
E.>ild!nE was 3.0279 z/in/L. The average f o r  the 
month o f  June #as  3.0258 c/z/L. 

*I. Above t o l e r a n c e  air c o n t a x i n a t i o n  is b e l i e v e d  
t c  have been cailaed bjr the  o p e r a t o r  when c l e a n i n g  
ait a h i g h l y  conta-z ina teb  drybox. DurinE thls 
process t h e  air locks had t c  be opened. Eeopi ra-  
t o r s  snd f u l l  p r o t e c t i v e  c l o t h l n g  a r e  worn a t  a l l  
times . 

J -1 
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PROGgESS 

92 A n  m u s u a l l g  l a r g e  amount  of broken c r u c i b l e s  
( w l t h  a s s o c i a t e d  f i n e  d u s t )  ana a l s o  g r a p h i t e  was 
handled on t h i s  day. This w a s  done i n  an unven- 
t i l a t e d  Zrybox acd some d u s t  escaped thrcugh t h e  
air lock. T r a n s f e r  o f  broken m a t e r i a l  t o  large 
s t o r a g e  can  i s  being done i n  the open room. Res- 
p i r a t o r s  and f u l l  p r o t e c t i v e  c l o t h i n g  a r e  .being 
worn a t  a l l  t i n e s .  

i+3 The above t o l e r a n c e  a i r  contaminat ion  is b e l l e -  
ved t o  have beefi caused when a h i g h l y  contaminated 
rag  was dropped on t h e  f l o o r  by t h e  f i l t e r  queen. 
R e s p l r e t o r s  and. f u l l  p r o t e c t i v e  c l o t h i n g  w e  being 
worn a t  a l l  t ines .  . 

9 4  There i s  no ex? lana t ion  f o r  t h i s  above t o l e - '  
rance  a i r  count.. Only n o m a 1  o p e r a t i o n s  were 
c a r r l e d  o u t  an that  dag. R e s p i r a t o r s  and f u l l  
p r o t e c t i v e  c l o t h i n g  a r e  be lng -worc  a t  a l l  tinres 
du r rng  o p e r a t i o n s .  

: 3  

*5  The operators were t a k i n g  up- old unused (49) 
samples I n t o  residue b o t t l e s .  There was q u i t e  a .  
b i t  o f  spray, e t c . ,  because o f  t h i s  ope ra t ion .  
R e s p i r a t o r s  and f u l l  p r o t e c t i v e  c l o t h l n g  were worn- 
d u r f n g  t h i s  o p e r a t i o n .  

+k6 The sane  o p s r a t i o n s  were c a r r j e d  on a s  i n  . 

%5,  t he reby  accoun t ing  for t h e  h i g h  a i r  count .  

+k7 A g e c e r a l  c l eanup  of the l a b o r a t o r y  was done : 
on t h i s  day. Respirators-and f u l l  p r o t e c t i v e  
c l o t h i n g  a r e  b e i n g  worn a t  a l l  t imes .  

98 The above t o l e r a n c e  air count  is be l i eved  t o  
have been caused  by o p e r a t o r  when c l e a n i n g  a Pu- 
allcy rIth a wire brush ins!de t he  drybox. R e s p i -  
r a t c r s  and f u l l  p r o t e c t i v e  c l o t h i n g  were worn dur -  
1r;g t h l s  o p e r a t i o n .  

Air-borne S e t a ,  Gama  Contaxina t ion  T e s t s :  The re  
were EO b e t a ,  Ra?naa cozn t s  taken t h i s  rnonth due t o  
t h e  h igh  background on the 3 e i p r  C o u n t e r .  

fiose Swipe T e s t s :  During the n o n t h  cf J z l y ,  1249 
nose ccun t s  were recorded  for D Z u i l d i n ~  personnel .  
The average of the nose counts  taker. was 2.2 c/m. 
There ivas 1 above t o l e r a n c e  count :  a fiew Univ. a f  
Calif. ern2loyee had 51/50 c/m. The average nose 
ccun t s  for the xon ths  of 3ay  and June were 2.e and 
3.2 c/ni r e s p e c t i v e l y .  



P R G G R E S S  

190 Rose counts  were recorded  f o r  S i p r a  Suildlng 
parsonnei  during the  a m t n  of J u l y .  The average 
of the nos3 c o u n t s  i s k s n  was 12.1 c/n. There 
were 3 ~ ! X V S  t o l e r a n c e  counts  recorded:  530/503 
C ~ T ,  135/137 C/Z, 52?/639 C/ ! I I .  

Eand C G U ~ ~  cÎ  'Teszs: 
-0-3 were r e c a r 6 e d ,  shcwlng an a v s - s ~ e  hand 
count of i c/x  SF %and count .  . The hiehest ir?d?- . 

v!-dlrsl 'nand c o u n t  syercrge was 2 3 # 3  c/m. 

During t h e  nonth ef J u l y ,  7712 

JOB AND PSRSGKS'EL 

2X.  (Con t inued)  I 

Cont,sdnat,ed Accidents :  Thera w r e  n3 c a n t s z i n a -  
t e d  a c c j d e n t s  re?,or ted this nonth. 

Gecertli: - Construction of t h e  r.ew d s c o n t s a l z a t i o n  
r x : n  1s n e a r i n g  cm:, le t ion.  It is hoped t h a t  t h i s  
r a m  will be in Cui1 o p e r a t i o n  within t h e  next  ter ,  
days. . I  

Cons! ;~uc  t i o n  of t h e  w l r c - ~ e s h  fence surrauhding 

p l e t s d .  The s a t e  ha3 S.?en repaired szd a nex i o c k  
lzsfsllsd. 

. t3n.e new c s n t s z i n a t e d  d i s p o s a l  dun:, has Seen c m -  

2E. nfsn?tDri.?g in 
!)P Rsst A r e a  

Feger,  Ckavez,  
!lxie, 9. F a r t l n e z ,  
V .  % a r t i n e z ,  i3eE- 
d s l l ,  Valdez ,  Van- 
d e r v o o r t ,  V ? g i l  

The exehsr,g;e badges of parsonnel  e n t e r i n s  D 3 u l l d -  
ing  navs Seen zonZtQrs5 once a reek. One badge-ha3  
a c m n t  of 300/500 c/m, the r e s t  wsre negat ive .  

A t3tsl of  17 cylinders was monitored sr;d iiecon- 
t a x i s a t e d  at Sip23 % i i l d : a ~  arid t hen  returnod to 
s t o c k .  

! 

The s k g , e ~  o f  t h e  p e r s m n e l  leav!ng D Euilding wera 
rnsnltored twlce t h l s  mnth. ' A  srnall szouz t  o f  
c o n t s T i n a t l c n  "as f m n d  b u t  generally t h e  cmta:n:- 
nat!cm found was between 53 and 2.30 c/m. NO shoes 
-.verb c o x f i s c a t s d  this month. it l a r y e  a x o r a t  of e q u l ;  
n e n t  was m n n l t D r e d  for a a i n t e n a n c e  -w9?k, and for 
p r o ? s r t y  d i s p o s a l .  Ths contamlnateci trash and 
p r o p e r t y  ~ f s p o s a l  operations were 26rr:sd o u t  
vilth~:i+, m i s ' n a ?  cur lng the  e x t i r e  znn th .  

Kaw sigr-3 for the c a n t s c i c a t e d  truck h a v e  bsen 
1 ~ 3  t s l l a d .  

S u r f a c s  ?onltcn-lnR: A t o t a l  of 201 r o o m  was 
monitored d i i r I c g  the month, g l v i q  a ? a i l 7  ave- 
rage ~ i '  10 rocms. X t o t a l  of 379 counts betwsen 
5.330 c/x and 2'0,300 c / n  was found, and there m r o  
132 counts  aver 20,309 c/m. Pee 'flee p o r t a b l e  
mete r s  w i t h  p e n c i l  probes,  supplementsd Sy the 
Zeut3 ,  ?oppy, VicSareen,  and kedtroii c a u n t e r s  were 
used as su rvey  i n s t r u a e n t s .  , ,  . - -  

m i  . 
. r .  e .  
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Aloha Air-borne Contanination: The air counts for 
DP Nest were as follgws: 

No.of J u l y  . July June -- Location Tests H i g h  c/n/L Ave. c/m/L Ave. c/in/I 

Roan 201 
Roo= 313 
Raorn 322 

. R O O T I  401 
- Roon 406  

Roon 408 
.ROO= 413 
Room 501 
!?cox 513 
Laundry 
Sorting Rrn 
Laundry 
Washing Rm 
Exhaust 
Stack #1 
Exhaust 

Exhaust 
Stack #3 
Exlbaus t 
Stack #4 
Man i f o l d  - 
West . 

K m i f o l d -  
East 

Stack #? 

20 
20 
19 
19 
20 
19 
19 
20 
20 

20 

20 

34 

34 

34 

34 

34 

34 

0.0633 *l 
9.3574 92 
0.3716 *3. 
3.0975 94 
0.0495 95 
0.3663 %6 
0.1396 97 
0.0173 
0.8501 90 

0.0682 99 

0.0841 *9  

3.3833 910 

0.2488 *lo 

0.0941 a10 

0.0257 910 

0.9704 ell 

5.4045 +11 

0.0086 
0.0072 
0.0595 03 
om ooe7 
0.0037 
0.0145 
0 . 0236 
0.0039 
0.D143 

0.0094 

0 . 0080 
0.9)843 91.3 

0.0317 

0.0158 

0.0047 

0.0352 %ll 

O.S&S all  

0.9033 
o.go90 . 
0.0177 
0.0031 
3.0015 ' 
0.0186 
0,0095 
.0.0037 . 
0.0011 

O.jlS5S .; 

0.0477 ? 
0.0492 

.5 

0.0447 

0.0135 

0,0083 

0.0258 

0.46Z9 - 

.. 
. *  

. . b  

. .  . _  
ul This w a s  the only high c o n t  fer .the honth. . --. 

Ko ex?lct?ation could be found for this count. 
_ -  
- .  
. .  i+2 This was th.e only high Coimt for the month. 

O n  t h e  day of th i s  count the supernant filter 
paper was changed in 2 of the hoods. . 

w 3  Rooa. 322 had 6 over tolerance air  counts. This 
roan is no l o s g e r  x e d  by operations. A l l  equip- . 

were caused by this cleaning. Personnel in .room . 

wear respirators and no high nose counts have 
been recorded. 

*4 
No explanation cou ld  be found for the count: 

*5 

.merit in the roon is being removed. These cqunts 

. .  
. .  

This was the o n l y  high count fdr the moqth. . -.- -: 
1 i .: .: 

This was the only high couat f o r  the rnogth. . .  ;;:;;-. 
. . *;*& 

. .  1 
. .-, . . .  

- .  . : .  

- No explanation could be fdund for the count,:. ::- . .  . . '..---..:---: . - . 2 --.- 

. . -.:-..2>*2 . .-.ry;zy$ 

. .:%..'. 

. . - 7  . :<..-e?.:- . . ~ -.- *+Q4s 

. -. .. - - 

...; Ai .  _: -, 2:. 
. r. . .  

- .. ..-e 
-.-..,. 

. ._ .. 



JOB Ah’3 P33SOXXEL 

2E. (Contlnusd) 

P R O G R E S S  

96 Fioom 408 had 3 high counts during the month. 
Two of these were on reduction days and were caused 
by transfer of material into drybox. The third’ 
was on the day when the slag and broken crucibles 
were removed from the drybox. 

97 3oox 413 had 4 high counts  during the month. . 

These were caused by maintenance work on the HF 
system. 

M3 This was the only high count for the month. 
h’o explanation could be found for this count. 

*9 The sorting an2 washing rooms in the  laundry 
each had one high count. No explanation could be 
found for these counts. 

it10 The exhaust stacks #1, 2, and 3 a m  still over .j 

tolerance during .the day. 

*ll These couts are for t h e  exhaust air as it 
leaves t h e  operational bulldings. 

. -I 

5 

Air-borne Contmination Tests: Average air counts  
f o r  DT ?;est were: 

July Ave. June Ave. 
C/Z/L c/m/L 

! Operational Rooms 0.0158 0 . 0075 
Exhaust Stacks 0.0341 0.0295 
Exhaust Xanlfolds 0.3211 0.2439 
Laundry 3.0987 C. 0418 

h’ose.Swlpe Tests: Survey of t he  Eose Counts from 
DP ‘iVes t and Laundry Personnel: 

DP West L a b d r y  

Number of s r 1 p e s  taken 940 484 

(53/50 c/n) 2 0 
Average of swipe counts  7 c/a 2 c/m 
Highest xmntnly average 98 c/m 9 c/m 
Highest sinele count 1335/336 c/m 60/36 c/m 

. Exher o v e r  tolerance 

The t x o  ovt3r tolerance c o 2 r . t ~  were: 

. (1) Y n i v e r s l t y  uf Caljfornla employee: 1335$%&:1... 
!?ece:ved while taking inventory in roon 213; c/%. 
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Band C m n t s :  Ysnd c c n t m i n a t j o n  o f  perscrmel  
l e a v i n g  b c z l d i n g  #I as recorZed on.har.6 ccur:t 
c arc\ s : 

Vl'nlv. cf 
Calf f. Zia -_L Laccary 

. MuTber o f  cD-int,s 
recorded 13C2 17 04 l.664 

Nuaber o v e r  tole - 
Average harid c s u n t  6 c/m 10 c/n nag1j.g. 

ranca  {SOO c /x)  5 15 0 

Fiizhest single average  5 3  c / z  153 c / z  3 c/m 
-Highest s 1 ~ a l a  count  

756 c/m 3300 c/m 7.3 c/x 
I 

recai.ded 

Yon: toring of P r o d u c t  Containers: All. x~.bterj&l -i ~ 

sant t o  process was TonitDrad.  A l l  c x t a ' n e r s  -4 

were below t o l e r a c c e .  

85% of  "V" c o n t a i n e r s  r e c e i v e d  f ron  deccntamina- 
t i o n  were below t z l e r b n c e .  These were s e n t  t c  the 
v a u l t  f o r  s t o r a g e .  

A l l  sernples t r a n s f e r r e d  o u t  of DF >Vest v e r e  non- 
i t o r e d .  A l l  o f  t n s s e  were below tolerance. 

. Conta-ninated Accidents :  5 0  con tan ina ted  acc!dents f 
. were r eco rded  d u r i s g  the  zon tk .  

.! 

Genercil: 174 p a l r s  o f  outs!ds shoes were z o n i t o r -  
-:these, 8 pairs were a v e r  t o l e r a z c e  ( 2 5 ~  
c/rn 32 3" x 6" prabe )  or; t h e  s o l e s .  The klghss% 
c 3 u r t  was 593 c/3. 

Dos ize t ry  - F!h kadges snd w r l a t l e t s  are r x w  
be<ne war2 by l a b o r a t o r y  ?ersc.nnel.  P e n c i l  cham- 
b e y s  are ava! l a b l e  t o  l a k r e  tory personnel  wkez 
r eques t ed .  

Eeta ,  Ga;mna, and Neutron Survey - Room 307 i s  now 
b e i n g  checked d a i l y  f o r  beta  and gamma rediation. 
Resu1t.s thus f a r  ind . ica te  bel i v i t y  

A pP \&y) . ..-. 
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29. (Continued) at c o n t a c t  w i t h  the hood and dryboxes. 

. . i  .._ , 
I .. ~. - 

Surrey !fete.r and Elec t roscope  were used 

Air Tests  - F l f t e e r !  t e s t a  were run this 
Filter .Zueen is i n s t e l l e d  i n  room 307. 
no over  t c l e ' r ance  couc t s ;  

Elghes+,. c/n/L t h i s  month 0.0073 
Elghest c/z/L last m n t h  0..@034 
AveraEe c/n?/L t h i s  month 0.0007 
Average c/& last xonth  0.0002 

Kose counts -  56 nose counts  were taken.  
were over  t o l e r a n c e .  Average count was' 

V i c  t oreen 
for .survey, 

month. 
There were 

None 
3/c] . 

Hand counts  - 156 hand ccun t s  were taken. None 
were over t o l e r a n c e .  ~ v e r a g e  count  was o c/n. 

Air fiow i n  dryboxes is being checked on a weekly 
basis.  This is t o  6etermine when f i l t e r s  need t o  
be changed. 

3 n i t a r i n g  I n  Surface 5ondtor ing:  There were 531 rooms m o d . -  
DF E a s t  Area t o r e d  du r ing  t h e  month w i t h  .a daily average 

c o n t a d n a t i o n  l e v e l  of 54,000 c/m. O f  the 2905 
P i l t l n c s r L d ,  L.opez, p ~ s i t l o n s  checked, 155 gave r e a d i n g s  over  t o l e r -  
Yarckand, L. Romero,anco. The ave rage  ove r  t o l e r a n c e  r e a d l n q  was 
Stachoge ~,OOO,OOO c/m. It was n e c e s s a r y  t o  c l o s e  5 rooms, 

. and 130 ? o s - i t i o n s  were c leaned . -  Bui ld ings  51 
and 54 were also asnZtore0 periodically and showed 'i 
na ccn t a r . ina t ion .  

- Air-borce Alpha Son taT lna t lon  T e s t s :  Air conta-  
mina t ion  data g a t h e r e d  du r ing  the m o n t h  from b u i l d -  
i n g s  52 and 53 is as follows: 

No.cf . 211y High 
Locat ion  T e s t s  c/x/L 

5203 
52C4 
5235 
52 36 
5208 
5210 
5211 
5212 
5213 
5214 
5227 
'5230 
s1 
s2 
AD 

10 
10 
10 
10 
10 
10 
10 
10 
1G 
10 
10 
10 
20 
2 3  

0.4733 
1.4175 9 
C.9179 
0.9609 
3.4735 
0.3778 
0.@395 . 

0.@259 
0.1278 
0.4798 
0.0973 
0. n190 
0.0487 
0.0640 

J u l y  Ave. June Ave. 
c/m/L c/m/L 

0. C965 
9.1758 
3.0082 
3.3145 
0.1474 
0 . Q881 
0 . 0121 
0 . 0050 
0. (2240 
0.0548 
0.0162 
0 . 0084 
0.0112 

0.0146 
3.0920 
0.0135 
0.0315 
0.3823 . 
0,0364 
0.0083 
0.0103 
0.0873 
3.1498 
0.0049 

0'. 0048 
o.Ooq1 

0 . w 6 5  
0. ..a86 1 
-e-- -e. :.- 
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9 The k l g h , c o u n t  i n  5204 occurred a t  a tine when 
a foil vas ke?ng p l a t e d .  Xo h igh  urine coun t s  
resulted f r o m  the ope ra t ion .  

The average air-borne con taT ina t ion  levels w a s  
as  fol l3ws:  

June - J u l y  

E ~ i i 1 d i r - g  52 
EXh&Zft  c3ucts 
S tacks  

a:2.543 0.3669 
0.2913 9.9361 
0. C l i l P  0.0057 

Nose Swfpe T e s t s .  T h r e  wsre 239 rose counts  taker! 
durlry  the eon th .  Tine average of t h e s e  was 29 
c /n ,  wtth a hlghest single average of 48 c/n. 
There were none o v e r  t o l e rance  and t h e  hishest coun! 

4 
Hazd Counts. Tnere  xe re  861 hand c c u n t s  recorded 
dcrlng the nonth wlth an average contamination 
cr>urit of 1,300 c/m. Tkere were 31 over  t o l e r a n c e  
resulting frox n o r m 1  o p r a t l o n s .  T h e  highest 
s i n g l e  average was 11-Z,03G c\x, and the  highest 
s:.ngle count  was recorded a t  ~ , ~ X I , C O O  c/n. .  

:! was 133 C/X. s 

Coritayinated Accidents. There w e r e  no c3ntan;:nated 
scc!dor?ts during the nonth .  

1: Gece ra l .  A check af shoes on 56 indlvidusls l e a v -  . 
l ~ g  bullding 52 s k w e d  no r e c o r d a b l e  count. There : 
were 1142 ;:ieces of Elassware decon tag iaa t ed  dur -  
ing the zonth.  Cf t h e s e ,  67g were f o x d  under 
tcierance (IXC! c,'~!? a f t e r  t h r e e  ;;.askIngs. The 
r e s t  were d t s p o s e e  of t y  h r i s l  i n  t he  con taa ina -  
t e d  di ixp.  

3 A .  Instr5:r.er.t Sac=fon,  A breakdown o f  t k e  na ln tenscce  w s r k  cote in each 
Yain tenmce  areti 1s ;:iveri: 

T s l l ; ,  .4>>r::: Y e c 5  Area: 

Tnstru-nent  ?io. of S e r v i c e  a! 
C a l i b r a t i o n  Jobs  

.. 
1. Chicago ;.!and Counters 6 

1. 5 
2.  P o r t a b l e  alpha Survey 

I n s  t ruzen t s 
3'. F i l t e r  Quueem 5 
4. G.M. Surver Xeters 3 
5 -  Scalers  2 
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3 A .  (Cont inued)  

Cully, 
Abbot,  S a r l s m  

;i: 

C x l l g ,  B u l l -  

C u l l y ,  S e a l 1  

PROSRESS 

DP ',yes t and Lamdrz :  

Ins t rument  . 

1. Ch!caZo Hand Counters  
2. P o r t s S l e  al22-.a Survey 

. instrumfits  
3. Filter 3Jeer.s 
4. G.3. Surveg heters '  
5.  Xeutron C o u a t e r  

DP Sast  

No. o f  S e r v i c e  ar 
Calibration Jobs 

9 

13 
2 
1 
1 

No. of Service an 
Ins t r x n e n t  C sl lbrat i o n  Jobs 

1. Chrcago Rand Counter 
2.  Portable a l ? h a  Survey . 

i n s t rumen t s  
3. Filter g a p e r  c o u n t e r  
4 .  S c a l e r s  

Probe Zain tenance  an-d F a b r i c a t i o n  

Ins t rwnent  

1. PrcSes f a 5 r i c a t e d  
2. Proces repaired.  
3. Screens  f 'ukr ica ted  

1 
3 

1 .  
5 
1 

-d 

Xs. of  S e r v i c e  ar 
C a i i k r a t i o n  Jobs 

3 
34 
55 

ESer ' l lne ,  3 e x r o t n  3 a d  Iocheaistrg c o m t e r  '. 'aintenance: 

T ~ ; P  t-Ne1 " ~ b -  .rn new f.ts.slon c c u n t e r  p rckes  for t h e  
radio c h e x ? c s l  srcu? were cozple ted .  The back- 
gzw-md count an t h e s e  probes whlct  ;v&s o r i g f r m l l y  
123.2-1.33 c /n  was reduced to less thur.  25 c/?n. Us- 
lng t h e s e  t n e l i e  cnanbers  it is p a s s i b l e  for one 
:rma t o  do the f l s s i D n  counting opdratlon con t inu -  
o u s l y  for el,-ht  hsurs ivithout reeching the daily 
r a d i a t i o n  5osa  lizlt. 

P r e l l d n a r y  d e v e l o p a e n t  has kse r?  s t a ~ t e d  on (i new 
t y 3 e  fiusion coun te r  probe f3:- :1sa i n  t h e  fast 
reactor. 

Other coun t ing  i n s t r x a e n t s  u s e d  by the  r a d i o  chen- 
i c a l  group see3 to 5 s  I n  very  Z O C ~  condltlon. VerT 
little malntenancs work w95 requlrei done SI! these. 



. .  

.Deal, Zanhh, 
Larkfns, Rexroth  

. . : . ~ . _ .  . . -  . .  - . :. ^". ..-:I : - _  ,. _. :_ : _ .  . .  
. . .  

I n s t r ~ m e z l t s  i n  l i e u  of the headphonas was begun. 

1. Developnent o f  a s c a l e r  t n e  !nstrucer . t  t o  %a 
used i n  conju-qction wl th  a. F r o p o r t l o n a l  s i p h  
c o u z t e r  for count. ing f l o o r  sazplss was s t a r t e d .  
A r e p o r t  on a ZeutD t e s t e r  was coapls ted  and sub-  
zi t  ted. 

2 .  A r e c o r d i n g  d l l s t o n e t e r  is Se.:ng devsloped f o r  
C X ' I - 5 .  T h e  proposed i n s t r u x e n t  w i l l  c m s i s t  of 
a c a n t i l e v e r  bee3 a l t h  f o u r  r e s i s t a n c a  t y ? e  strain 
guagss xosn ted  on it .  These gusges a l l 1  s c a J u r c  
.the s t r a i n  o n  the s u r f a c e  o f  t h e  S e a n  which is 
caused b y  the d i s p i a c e m n t  of  the end sf c h e . 5 e m  
and thepeby .fs a n e a s x e  af thls .,'.ispLaze:nent. 
The o u t ? u t  o f  these guages w i l l  then 5e r e c o r d e d  . 

3. '#ark con t inued  on the ''D" Bui ld ing  emerg.ency 
speake r  sy3ten;. The f i r s t  azpl?fler was c o z p i s t 9 b  
and t e s t e d .  The seccnd aT?lifier which will'Se 
used as a s?are is scheduled  t o  be c m p i e t e d  Se- 
f o r e  the  s y s t e m  goes i n t o  o?e ra t ion .  Ten m l c r c -  
phone b o x i s  were completed.  The ssserr.Sly sf the  
speaker c s k i n e t s  will be conple ted  =?on t h e  a r r i -  
v a l  o f  the volume c o n t r o l s  and xa?ch:EE t r a n s f o r -  
mers. 

D a i l y  Roon coun t  r eco rds  ( f -ox i  fl3-100) have 
Seen d i s c o n t l n u e d  as of  rea? 28, 1948. 

by a sel?-balsncing ty?e ? o t s n t ? m e t s p  recorder. i 

All o t h e r  r e c o r d s  rezain t h e  same, 

. .  . . - .  : I  
:. . 

- .  
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Group CYR-12 hoRress  Report - J. F. Tribbs, Group Leader 
20 Mag 1948-20 J u m  1948 . .  

JOB .A!!D PWSdKEL PROGRZSS 

1 A .  Specia l  Problem, ?rojec t Authorizat lon CbIii-12-13. Health' Surv: 
S e a l t h  Chemfstry Canyons and Disposal of Contminated Wastes. 

A t r a h i n g  program fo r  t r a i n i n g  s a n i t a r y  chem 
Schnap, Cox i ~ .  r a d i o a n a l y t i c a l  t e c h l q u e s  and hea l th  safe  

procedures was ou t l lned  t h i s  month, The 
chemists have been procared to i n s t i t u t e  a b l .  
l o g i c a l  and r ad ioac t ive  waste disposal resear1 
program at Loa Alamos, 

Eea l th  Chemistry Problem No. 1. Anal st8 of 
brinking Nater  f o r  Toxic Material 
dr inking water from wells 1, 2, and 3 were 
c o l l e c t e d  June 10, 1948 and analyzed f o r  rad% 
a c t i v e  contaminants,fluorine,  and toxla-*=' 5 
r a d i o a c t i v e  mater ia l s .  Sesulta of 'these anal: 
f ollon : 

Well No, 

1 
2 
3 

'Ne11 NO. 

1 -  
2 
3 

y isotopes Fluorine ~Jranium.<gm, 
i;c/cc of  wa.ter PP m . of nate-1. 

N.C. * 2 .  N . 0;' 
N .Do 1 N.Do . 
ri .I>. , 1  N.D. 

Pu ). c/cc Po r;c/cc 
of water o f  water 

0 0 
0 0 
0 0 

n o t  detected 

Eea l th  Chemistry Problem Bo. 5 .  PreparatlmL c 
alpha s t a ~ d a r d s .  50  h standards were pre- 
pared for t h e  Ff.1. InStrument Developnent .Sect 

18, S p e c i a l  Problems, Photographic Doslroetm. During. the 'month 468 
.E?'ealth .php3ics . fi lm were developed aervlolng 463 brass badge 

Kennedy, Cox, Photographic Denbl tg Analyzer and reported. 
Rhodes It waa necessary to read and report the  DuPont 

Resul t s  of expo sum.^ were .read on the Weaton 

f i l m  for five expoawes. .In addition to the 
brass  badges, 46 p l a s t i c '  mistlets were pro- 
cessed and read. Each emlaion irk both bras8 
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JOB-AND PERSONITEL; . PROGRZSS 

lB, (Continued) and plas t i c  was cal ibrated using gamma radlatil  
f r o m  at 0.5 ltllo platinum shielded 500 milllcurle 
or 100 milllcurle Ra souma ir, equilibrium riti 
I t a  decay products. O f  the exposures reported 

. 420 were w o r n  bj personnel and 35 were planted 
-in various l oca t ions ,  The average personnel a 
pasure was 0,004 roentgen per week. The averq 
exposure for Elanted badges was 0.286 roentgens 
per week. A blank" badge w a s  planted in each 
storage rack, 
roentgans for e two week wrfod, 

. . -  

. .  
The m a x l m u u  reddfag was 0,910 

. .  
.. . .. 

- .  _. 
?. : 

no. A n .  . M i x .  No. over  
. read r/week r/week tolerance - - Location . 

Tech Area and 

'Signa Building 
Personnel 81 0,004' 0,036 0 
I>? East Personnel 42 O,CM03 0.004 0 .  
D? West Personnel 237 0,001 0.014 0 

5 . -  

Omega Personnel . 60 0.018 0,160 0 .  

. Tech Area Planted 10 0:iSi '0.4'75 0 
. Si- B l d g ,  
: Planted 10 0.016 0,068 0 

. . DP West Planted 15 0,317 0.595 91 0 . .  

. .  . .  

. .  

Rack Slanks 11 0 0.005 0 
(inoluding nrl stlets 1 

'Plastic -nrtatleat 46 0.086W,1.23W3 1 *c3 

*l 'his exposum& was secured for a 53 hour 
period by plaoing the. badge wainst a hood in 
which active material is stored. The exposure 
.rate is 11.2 mlll iroentgen per hour, or i t  
would require t ha t  a person bs i n  cor,tact w i t h  
the hood f o r  approximately nine hours in ordeF 
to receive one d a i l y  tolerance doae, 

it2 This figure is an R V 6 r R g 0  of all expoaure8, 
-&ether for a two week perlod 01. I one day 

In any case I t  I s  .belaw the who38 body' _ .  
'.'.parZod, 
.. tolerance dose of 0.1 rep per day, 

s .  

_ .  
. .  . 

I .  

93 'Phe p ' l a s t l o  wristlets havis not get been 
- . . - calibratsd for beta radiation. 

: A -. 
.. _ .  :. ..-.!&rtorts have been made' by bdth our group.and. by 

. .  : the ' E e d t &  . -  . D i d  sion monf torzng. section tt3 
. .  

1 .  
. _ . _  .... . . .  . .  

. -. 
. .  _ .  . 

- -:I i 

. .  . .. . 
. _  . .  : . , - a  . .. 

. * . .  .. . 
_ .  

._.. . . .  _ . :  . . 
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Kennedy 

Zhdera _ .  

. . .  

. .  

: . . 
. ;  . .  ' 

.I 

._ * . .  . . . .  -_ 
. .  . .-. 

. .  
. .  . .  

. .  
. .  . _  .. S I  

_. . 
. .  

. . . .  .' 

correlate  th.e results or p l a a t l o  w r i s t l e t s  
and brass badgee. A eerlss of p l a s t i u  wrist- 
l e t s  w 9 r e  prepared with braas covers added ove 
the film, thus equallzlng' the absorption .of t: 
two t -ses o r  badge, On aeveral occasions 
personnel have worn 50th tgpea of wristlet - 0: 
with the brass and one w i t h o u t .  The reading8 
the two have a relatim8hfp of apprnximtely 0: 
for the shielded f ib  to 2 for the unehlelded 
film. . .  . .  

Cobrnlt Slow Neutron P e r s d e l  Monitors. hrin; 
the m o n t h  43 oobalt  slugs *om the badges of 
DP West personnel were uheckedfor induced . 

a c t i v i t y .  A l l  ahaned.xero activ2ty. C o u n t - :  
ing- was done using a. mica window Geigep tube,.! 
windor thickness of 2.8 .-'.[cm20 me tGbe 
.standardlzed'using a C.qflg- standard, "d 
has a geometry. of .._ . 

- 1  

Pro.iec t Authari&tion GXRil2-8r:~~~~Develo . .  HPment 
of an BOX, Prouram Concerned w i t h  the eal th  
hazards of Americium and Cu%m Research. This 
project has n0.w beqame one of. routine monitor- 

_ .  - _  in.g e 

. -  Moni torinq. . .  

i 
upha Contamination. ..-Room 307 has been m a n l -  
torad frequently due t o  the ins ta l la t ion  and 
.maintensnos work- being. done.. The area 'outside 
of' Buildin 3 on the east s l d s  was checked w i t 3  
.a Pee 'dlee 7 4 x 6" probe)'aqd .found t.0 be frea 
of contaminaticjn bafore constrmc'tlon work was 
started. Workmen haire' be& nearing boo-ties duc 
t o  general ground cmtaxtinatfon outside of the 
buildings. Nose .and.hsnd uounts of the rorloner 
h a v e  been zer.0. 

Beta, G a m m  and Re~ufror~'.Surveya; Room 307 was 
monitored w i t h  the electroscope, the Victoreen 
G.M. tube..survey m e t e r , . - t q . ; f  :the- ?ortabla N.eutrr 
Survey poppy. 1u'o neutron- 9 o w - e  'was deteatsd. 
Wi'th .the ::exoeptlon 0.f .'one! hood' tn - M c h  iaateris 
i s  skored.,; no b e t a - g v  s o ~ e ' n a b  -de.tect*d. 
Bets-gamaa radiation.~dt contaet - w Z t h  the hood-. 

. . . . . . .  

. . . . . .  
. .  

. .  . . . . .  . ._ 
. .  . .  

._ . . 
. .  

was Z?mzyhr..~ 
. .  .. 

. . . . . . .  
. .  

. .  - . =  

. . . . . . .  

. . . .  . .  . . . . . .  . . . .  . . _. : . 
\ € D  . -  . -  - .  

. . .  

. .  

. . .  _ .  . 
. . . .  .. . . . .  ....... . . .  . . .  

! .: _._ : 9.:- _ .  ._ . 
. -  

. .  
_ .  __._ 

. .  
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15. (Continued) 

Kennedy 

Air-borne Alpha So~tamination,  ..Nineteen t e s t s  
were run in room 307 durlng the month. 

I - J-m e P& 

Average c/n/L( alpha) 0.0002 0.0002 
$:ax l m u m  0 0034 0.0013 

. Wosa C o u ? t s .  Seven were taken during the 
month. A l l  were O/O. 

E m d  Counts, Seven hand counts were taken, 
A l l  were 010. 

Photogra9hic Doai~etrj, Film badges have not i 
been'used. f e n c i l  chmbsrs are a l s o  auall-  -! 
able when needed. 

Instruments. A l l  rnonitorlog lnstmrments r i l l  
be available  wher, needed. 3 t I l l  t o  be de l iver(  
are one hand corulter and the filter paper 
counter. 

- 

General. Equipment Ins ta l la t ions  i n  r o o m  30'7 
are nearing completion. 
been i n s t a l l e d  and v e n t  plpes and other utl l l t :  
connections are n e a r l y  c.orsplete. "he rooE i s  . 
being worked "cold", 
chambers has 'Cem s tarted,  resalts are n o t  - 
cmple te .  

Four dryboxes have 

Calibration o f  penci l  

?ro.lect. Autkortzation CtliR-12-12. The Use of  
Steam as A 3econtamination Agent, See Project 
Authorization C33-12-15. 

Cox, Kennedy Pro-ject Autkorization ChX-12-15. Decontaminatl 
studies of  Construction L3aterials. Botk projec 
have been tesporari ly  halted awal t ing  completic 
of work facilities at DP W e s t .  Cocpletion date 
estimate is CULT 1, 1948. 

Kennedy . Eealth Physics 3roblem No. 3. T e s t I n R  of bfine 
S a f e t r  Appliance Cornpans Du st  C.ollector. A ser 
of air contarzination sample counts was made by 
the Tech Area Monitoring Section f o r  H D i v l s l o n  
i n  order t o  test a new model air contamination 

unCertook t o  borrow the lnstrmr;lent and run some 
. tester. Results were not conclusive,  ar.d re 
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. .  1B. (Continued)  

2A. Konitoring In 
Tech Area 

Romero, Barber, 
Broome, h e r t c k ,  
Garcia, Geoffrlon, 
ZiRinez,  Lujan, 
Montoya, Vivian 

PROGRESS ' 

c.omparison - t e s t a  against the F i l t e r  Gueen 
(our present air contamination t e s t e r ) .  .9e- 
s u l t s  w i t h  the USA l n s t m e n t  were. consiatentl  
SO$ higher than  those with the Filter Queen. 
higher readings are thought t o  be due to the E 
greater r a t e  of sample c o l l e c t i o n  Kith the MSA 
' Instrment ,  and t o  the f a c t  that i t  samplee 
about 6 inches above the f l o o r  as o o p a P e d - r i t  
the 40 inch senpling level of the F i l t e r  &Gem 
We can aee no advantages in: changing t o  the Y ?  
.Eodel; and several df.sadvantages. The prlnciF 
&sadventage i s  the tine m d  trouble required 
t o  prepape the filter paper discs for the YSA 
instrument, and again when counting the disc . ;  

.I 

Health Passes, 150 people, including CMR 
laboratorr personnel', Z&a; janitors, and main- 
tenance p.ersonne1, w e r e  sent.on.health passes 
between the detes  of:Ya3 2a, 1948 and June 19, 
1948, . ne reports on all tests.+ere negative. 

Surface 'Yonitorinq.. 
were monitored in  bulIdlnEs'D,. D-2, D-3, Signa: 
Tu Shop, 94, and H. . Inatruments-used were the . 

Pee Wee, the Zeus, the Watt .meter,. and the  
Victoreen G.M. tuge su.rvey meters,-.af~d the L B I  
W a e c  trosc ope 

E BuildSng and Roan Do301 were monit'ored f o r  
both alpha ard beta, gama contaminates. very 
l i t t l e  alFha contamination was found, but beta. 
ga~ma emitting contaminates were found In the 
s b k s  and hoods. In most c a ~ e s ,  the beta-gam-$ 
contaminates have been found t o  be in l o w  con- 
c en tra t i on s. 

Dur- .this m o n t h ,  rooms 

k i n g  the month of  June a t o t a l  o f  1442 rooms 
was monitored i n  D hildlng, w i t h  an average 
per day of 69 roms roonltored. wring this 
period, 25,085 positions were checked, with a 
da l ly  average of  1195 pos i t ions  Checked, There 
were 1286 hot  spots OVOF 500 c/m located and 
marked for decontmination. 415 p o s l t h n s  were 
found to be'above t o l e r w c e  after a 5 hour perj  

During the . m o n t h  of June a total of 120 room wa 
monitored i n  Sigma Building, 4164 p o s i t i o n s .  
were-ahecked. 'There w e r e  1667 hot spo'ts over 
5,000 c/m located and marked to  be conttiminated 
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2 A ,  (Continued) 
.a * 

PROGRESS 

Room 0=16 has been dismantled, New wall and 
f l o o r  area9 are - t o  be i n s t a l l e d .  

h r l n g  t he  month of June, a t o t a l  of 104  mom^ 
was nonitored i n  H and M Buildings. 920 posi- 
tions were checked and 95 h o t  spots  over SOO-c/ 
were l oca t ed  and marked t o  be decontaminated. 
There. were no after-decontamination checks made 

Air-borne Alpha Cont&.ation Testa ,  A l r  con- 
tamination t e s t s  were continued i n  D, Signa, an 

- U Buildings. A comparison of the counts  .run i n  
these bui ld ings  during May and June 1s ahdrn . 

belowt 
??o. of June E i g h  June Ave. Xay Avm. 

Location Tests c/& c/m/L c/m/t 
COLD LABORATORIES AND EALLWAYS OF D BUILDINGw 

D-129 20 004412 *l OeC237 -0.Q013'' 
D-130 13 0,0215 - 0.0019 &0002 
D-301 18 0.017 0.0002 

!he average of the a i r  counts  taken in the  cold 
l a b o r a t o r i e s  and hallways for D Building w a g .  
0.@088 c/mA. The average for the rnmm of . . 

_ .  May was 0,0032 c/m/L.,. .b . . 

URANIUM LABOAATORIZS IN D ~ U I L D I I ~ G  

' D-107B 21 . 0 . C213 0,0049 
D-111 20 0 . 0051 0.0016 
D-112 21 OeC53W2 0,0069 
D-113 21 0.0038 0 , 0011 
D-115 19 0,0602*3 OoC106 

' 0,036W4 0,0121 
D-127 20 .0,(3390*5 0,0086 
D-116 20 . 

. .  .. -... . .  
. .  . .  

1 -  . 

0,0020 
0,0012 
0.C126 

0,0051 
0.0023 

0.0061 
0.00.89 

.: ... : 
. _  

Tne average of  the air counts  taken in the  
uranium laboratories in D Building was 0,0065 

. c/m/L. Tke average f o r  t h e  month of Hay raa 
0.0055 c/cl/Lo 



UNCLASSIFIED 
- 0 -  

JOB AND E R S O N N E L  

-.-. * 2 ~ .  (Continued) .- . 
i f  

PRGGRESS 

The average of t h e  a i r  counts taken i n  the 
plutor.ium l aborator ie s  In  D Building was, w i t h  
the  exception of Roons D-134, and D-3043, 
0,0050 c/m/L. 
was 0,0027. c/m/L. 

The average f o r  the  month of May 

The average of a l l  a i r  counts taken in D Su i ld l  
w a s  C.0114 c/m,/L. ' h e  average for t h e  month of 

Location T e s t s  c/mfL c/m/L . c/& 

SIGMA BTJILDIPFG 

?dag W R 8  0~@185 c/m/Lm. 
No. of June Hi@- June A P ~ .  May Ave. 

- .1 
T s i p  21c 20 0,0425 0.0234 0.0157 + 

signa 22 21 0.1074 0 0111 0.0553 
Sigma 229 2 l  0.0593 0 . 0103 0.0273 

0.C580.  0.0709 sigma 22s 21 0.1896 

The average of a l l  the  a i r  counts taken in 
Sigma Building wa3 0.0258 c/Q/L. 
for the month of Ma7 was 0.0423 c/m/L. 

01 Above to le rance  a i r  contamhat lor .  was cause  
when a b o t t l e  conta in ing  T30 waa a c c i d e n t a l l y  ' 
dropped by the  technician.  B r e p o r t  was writte! 
on this accident ,  

The average 

92 The above to l e rance  air contamination is 
bel ieved t o  have been daused b:j the opera tor  .. 

while ueing compressed a i r  t o  remove dust h 
cracks and behind boxes. This practice i s  not 
approved b y  t h i s  group. No a c t i v e  material -+EM 
used in the room during this period. Hespiratoi 
and full p r o t e c t i v e  clothing a r e  worn at a l l  
times, 

93 A batch o f  rags containing TVP f o r  burning 
was made up on t h i s  day. Respira%ms and full 
protective c l o t h i n g  are worn a t .  a l l  times. 

94 A general clean-up of the laboratory vas 
done on this dag, Respi ra tors  and f u l l  pro- 
t e c t f v e  c l o t h i n g  a re .uo rn  a t  a l l  times. 

9 5  There is no explanat ion for this above 
tolem+nce air count.  Only normal operat iona 
were carried out  on t h a t  da te ,  Reep i r a t a r s  

. and protective clothing a r e  worn at all t-es . .  

. .  
.. . 
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*6 The gloves i n  the  dr?box were chmged on 
t h i s  day. Respi ra tors  and Pa l l  protec t l v e  
clothltng are worn  a t  a l l  tines. 

*7 The above to le rance  a i r  contamination I s  
bel ieved  t o  have been caused when cleaning a!! 
except iona l ly  h o t  a i r  lock a t  t he  end of a 
drpbox. Respi ra tors  a d  f u l l  protec t l v e  c lo th -  
ing  a r e  worn a t  a l l  times. 

*€I The technician was welghlng a dry  sample 
wkich was pyrophorlc. Bespirators  and f u l l  
p r o t e c t i v e  c l o t h i n g  aye worn a t  a l l  times. 

*9 A new air ven t  was i n s t a l l e d  on  the day 
preceding the high a i r  count. 49 samples were 
also c u t  on t h i s  dag. Respirators  and f u l l  
p r o t e c t i v e  c lo th ing  a r e  w o r n  at  a l l  times. 

Air-borne Beta, G-a Contamination Testa: 
h e r e  were no be ta ,  g a m a  counts taken t h i s  
n?onth due t o  t h e  high background on the  Geiger 
counter ,  

z 

Nose Swipe Tests.  During the mor,th of June, : 

1266 nose counts  were recorded f o r  D Building : 
personnel. The average of the nose counts 
taken was 3.2 c/m. There were 7 above toleranc- 
counts t  100/85, 225/228, 77/70, 1.59/181, 82/80,. 
53/58, 127/127. The average nose counts for 
the m o n t h s  of Apri l  and Kay were 2.6 and 2.8 
c/m respectfvely.  
for Sle;mci au l ld lng  personnel during the  month 
of June. 
was 5.47 c/m. There were 2 above tolerance 
counts  ( 5 0 / 5 0  c/m) recorded. ?he s i n g l e  high 
count  was 156/127 c/m, 

271 nose counts  were recorde 

The average of  the nose counts taken 

Band Count T e s t s .  During the  month o f  June, 
6400 hand counts  were recorded. average of' 
a l l  hand count8 was 1.2 c/m. 
lnd iv ldu8l .  hand count average was 49.7 c/m, 

I 
Contamfnated Accidents. There were two con- 
taminated aocidents  i n  D Building. 
1 9 4 8  a bottle conta in ing  T 0 was dropped bY a 
technician b d  broken. 

The hi-@est 

On June 15, 

Thg %xlde w a s  brushed u: 



..: . 

. .  

. . . .  

. .  

and wiped Kith a d&p cloth.  Nose counts were 
taken f r o m  the technician involved i n  the 
accident, TEeg were below toleraxce. N o  bod? 
c o n t a c h s t i o n  was found. This accident occurre 
a t  1:30 p.m. and was pot reported t o  this of f i c  
imti l  3:45 pem.  

On June 16, 1948 there was a fire inside a 
drgbox 13 room D-115, This f i r e  1s belleved.tc  
have been cauaed by spontaneous conbuatlon of 
3235 lathe turnings Inaide the drybox. A .tear 
was alao found on one of the dqbox  gloves. E( 
counts were given t o  a l l  personnel involved. 

. There were ' three  above tolerance cqunta record! 
82/30, 53/58, and 127/127. All p e r s m a l  cloth.: 
w a s  monltored .and-ho pontaninatlon was fourrb, . 7 .. 
A list ob a l l  personnel including the si6 
Cos?any, firemen, and University o f  Cal lPorn la  
employees involved and.exposed i n  t h i s  flre is 
in  our f i l e s .  

General. Ho work aas done i n  the new'decon- 
taminatlair room this  past month becauae-.of 
higher priority work in other rooms in D h f l d =  

. _  . _  

The new contaminated disposal dump on SOU& 
Mesa was put i n t o  operation-on-Zwne 10, 1948, i 
Althorn the wire-nesh fence 1s no t  get  complel 
work is being done dai ly  and qni te  a b i t  of prc 
gresa  has Seen made. 

The regular dllnp run has been divided Into t w o  
parts because of  the distance t o  Sou€h Mesa 
(epproximately five m i l e s ) .  A l l  contaminated 
material in the Tech Area and Tech salvage i s  
handhd i n  the mornings. A l l  material from 
DP Site and the DP Laundry 1s handled i n  the 
afternoon. - This system s e e m  t o  be h ighly  s a t 1  
factory to a l l  concerned, T h e  new dump has loet 
a l l  requirements to date. 

A nmber of "X" bombs were decontaminated this 
month and returned t o  Quantity ControZ. 

A t o t a l  -of 25 aglindere was monitored and de- 
contamhated a t  Sigma Building and then re- 
turned -to stock for r e i l l l i n g .  

. .  
< .  

' - .  
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D auilding machine shop has been moved to  D-32: 
basement, D-108 has been convercYed fn to  two 
rooms adJoining D-107A and D-107C. 

A nTmber of pocket meters a?d pocket chambers 
have been received. They w i l l  be used as  soon 
as they are calfbrated. 

The shoes of the personnel leaving D %ilding 
were monitored t w l c e  this roonth, A anall amow 
of'oontacllnatlon was round but a l l  counts were 
below 200 c/m, . 

Surface Xonltoring. A t o t a l  of' 156 rooms waa -I 

nonitored durlnn the month. a dai ly  averaRe of: 
8 rooms. 
and 2O,OOO c/m was found, and there were 160 
counts over 20,000 c/m. All high counts were 
decontaminated 8s ioon as found. ?eelvea por- 
table meters w i t h  pencil probes, supplemented 
by the Zeuto, Popug, Victoreen, and Neutron 
Countera were used as survey Instruments. _ _  . 

A t o t a l  of 300 counts beheen 5600 C /  

. .  

Alpha Air-borne Contamlnatlon, The air aounts 
r o r  D? W e s t  were a3 f?ollors: 

N o .  of June High June Avo, Ya Ave: 
Location Tests . c/& c/m/L C'f& 

Room 201. 21 0,0396 91 0,0033 0,0047 
0,0221 Room 313 a -0.0396 92 0,0090 

Room 401 21 0,0192 0 .go31 0,0047 
Room 405 21 0,9127 0.0015 0,9085 
Room 408 21 0,1450 ++4 0.0186 6.0247 
Room 413 21 0 0283 0.0095 0 0081 

Room 322 21 012164 93 0.0177 0,0179 

Roan 501 21 0,0188 0 0'037 0.0068 
aoom 513 21 0.0091 0.0011 0 e0028 
Laundry 

Laundry 

Exhaust 

mhauat 
Stack #2 37 0.5998 96 0.0447 *6 0,0417 
&haus t 

Sorting Rn 21 0,4074 95 0,0358 *S 0.0407 

lashing b 21 0,6539 0 5  OoO477 4+S 0,9101 

Stack #l 57 0.3203 *6 0,9492 96 0,0601 

Stsok #3 31 0.0144 +6 0,0135 0.0145 

U N C t AS, 5 I F 1 E D 
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No. of June High June Ave. May Avc 

23. (Continuad) Location Tests c / d L  c/!nfi  & 
3xhax3 t 
Stack #4 37 0.1121 356 0.0083 0.0148 
?ian I f o l  d 

Manifold 
West 37 0.2555 W 0.0258 0 rn 3679 

Z a s  t 37 2.9779 97 0,4619 W? 0.4594 

+:-l 
No explanat ion could be found f o r  t h i s  count. 

This w a s  t h e  only high count for the m o n t h ,  

92 'Phis was the only high.count f o r  the month; 
No explamation could  be found. 

e3 Room 322 had two over tolerance counts 
during the month. Both were caused b j  s o r t i n g  
out "W" c o n t a i n e r s  that had been i n  storage. 
The count 0.2164 c/& occurred on t h e  day . 

plugs f r o m  "W" con ta ine r s  were boxed and sent 
t o  the &mp. A l l  men wore r e sp i r a to r s ,  One 
high nose count was recorded a s  a result of 
this operation. 

s 

#4 Room 408 had 5 over  tolerance counts. !her 
are caused by t r a n s f e r  of material I n t o  dryboxe 
Personnel in room wear r e s p i r a t o r s  during t h i s f  
opera t ion  aqd no over to le rance .nose  counta ha\ 
b'een recorded. 

* 5  Three over  to le rance  counta were recorded . 

i n  the s o r t i n g  operat ion i n  the  laundry. Persc 
ne1 wore r e s p l r a t o y s  t o  do t h i s  work. The new 
s o r t i n g  hood was pu t  i n  o7eration on June 7 ,  
1948 and s ince  i t a  operation no o.ver t o l e r a i c e  
couqts  have been recorded. 

*6  The exiiauat s tacks  ifrl m d  2 are s t l l l  rum1 
over t o l e r m c e  d m i n g  the  day. All prec ip i t ron  
are operating.. The only explanation is t h a t  
the  u n f i l t e r e d  exhaust a i r  frm the operat ion 
hoods con ta in  more contamination than the pre- 
c l p l t r o n s  can handle, 

97 Tneee c o u n t s  are f o r  the exhaust a l r  as I t  
leaves the o2era t lona l  bui ldings,  

Alpha  Air-borne Contamination Tests. %e 
average air counts  for DP West were: 

U Nt L A 5 5 1 F I E,D u 
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C p r a t i o n a l  Rooms O.SQ75 0,CllO 
Ex9aQst Stacks 0.9295 0.0328 
Zkhaust k.!azzlfolde - 0,2439 0.2465 
La - a d  r y 0,0418 0.0256 

Nose S w i p e  Tests, Survey o f  t h e  nose counts 
fro= DP W e s t  and Laundry personnel: 

DP West Laundry 

Number of swipes taken 1136 467 : 
Number over to le rance  

Hlghes t monthly average 105 c/m 16 c/m 
I 1 i g h s s . t  s i n g l e  count 244/724 c/m 155/79 c 

Tne six over t o l e rance  counts  w d s  - (1) Z l a  
e lec  t r i c l a n  210/155 c/m, 
ing in prec ip i t ron .  - ( 2 )  
c/m. Received Prhlle working i n  prec lp i t ron .  
(3) Zia s t e a m f i t t e r  51/53 c/m, Received while 
working in preclpitron. ( 4 )  University of 

c o m t  while c leaning  purification hood. ( 5 )  
Laundry o p c a t o r  155/79 c/m. Received while : 
s o r t i n g  incoming la-idrg. Clothing had been 
used lr. the prec lp i t ron .  ( 6 )  University of  
Callformla or)erator. 
while sorting 'W" c o n t a i n e r  plugs.  

Eand Counts ,  Hand contamination of personnel 
leaving Building #1 as recorded on hand count 

> 
1: 

(50/50 c / d  5 1 
Average of swipe counts  5 c /m 1 C/Q 

aeceived while work- 
Zia e l e c t r i c i a n  160/12 

California opera to r  244/724 c/m. Received ! 

Received h i @  nosa c o m t  

ca rds  : 

Number 
ed 

Number 
( 500 

Vniv. of 
California @ Laurdrg - 

of counts record- 

over  tolerance 
1636 1941 1438 

c/n> 9 ' 2  0 
Average hand count 31c/m 3c/m Seg, 

Highest s i n g l e  count 
Higheat single ave. 2492~/111 200C/Q 1 o C / D  

recorded lO,OOOc/m ROOc/n! 60c/n 

' U N C L A S S I F I E O  
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23. (Continued) Monitorinp; of  Product Contalners. All--materla 
s sn t  t o  process was nonitored. All containers 
were b e l  ow t ol eranc e. 

855 of' "T" containers received from decon- 
ta~lnrrtion were below tolerance, These were 
sent to the vaxlt fox- storage, 

All of the samples trnnsferred out o f  DP l e s t  
w e r e  monitored. All of these were below 
t ol eranc e rn 

Contaminated Accidents.- N o  contaminated 
accidents were recorded during the month. 

General. 146 palrs  of  personal &&a gore.. .J 

monitored. 
above tolerarzce ( 2 5 0  c P m on 4 X G"'"'prbbe),. :: . .  
Phe higheat count w a s  1000 o/m. . A l X  cohtamihal 
was removed. 

The outs-lde of Building.4 wea mished dour~ 'and' 
repainting was s tarted,  This 18 tne-Wlding 
that was contaminated by the le8klng exhaus#; . 
dUC t e - .  . 

DuFlng the disposal  of  the plugs f r o m  the WW" 1 
confainers the ground. around the' south ring of  
U l d l r ! !  3 w a s  contaminated. This caused . 

a.everal pairs o f  .shoes t o  become cont~unfnated. ' 
U n t i l  the area around these buildings 1s re- . 

surfaced personnel w i l l  wear booties inside the 
exoluaim area. 

._ 

.3 

8 pair  had 8 ots of oonfam5natfcm 

. .  _... . -  

. . .  

2C. Moni torlng in  Surfaoe Xonltorinq. There were 541 ro01?18 
DP &st A r e a  monitored during the month w i t h  a d a i l y  average 

cont~imlnation level of'56,OOO C/mm O f  the 3092 
Pl l t icgsrud,  Lopez, posftions checked 167 gave readings over to ler-  
Larchand, Fiomero, ance. The average over tolerance reading raa 
s tanh.ope 1,040,000 c/m. It  was necessary t o  c l08s :S  roo 

and 129 posit10113 were cleaned,. Bulldlngg'!jl 
and 54 were a l s o  monitored perlodlcdly'&.&-:: . -  

7 . y : .  s~z.:i.+;.: . 
shored no contamination, 

Air-borne Alpha Contamination Teats. A i r  ;am- 
tanination data gathered during the month frola 

. .  : .I. I . ~ 

- .  
:.--. .- . : 

z - :  % :: :.. . - .  . -. .. 

buildings 52 and-53 is as follows; .. . 
:- : - _ _  . r -  . .  

. . .:.:*- . . ... . c..:..:. ..: . . :.%i __ . . - .. .: - .  
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52 03 10 OoC13m OoC146 0,0237 
5204 10 004502 0.0920 0.0748 
5205 10 OoO3O4 0 0 0135 0 5843 
5206 11 0.2585 0,0915 0 0178 
52@8 10 207368 * 0.3823 000956 
5210 11 0,1605 000364 0.0612 
5211 11 0.0433 0,0083 0.0076 
5212 11 0.C501 0.0103 0 . 0111 
5213 10 0.4212 0 0873 0.2464 
5214 10 
52 27 11 0.0131 0 0 0049 0,0068 - 
5230 11 0. C l C 7  000031 0 *eo19 : 
31 21 0 . 0104 o,co28 0.0339. 
s2 
A d  21 003241 0.0861 

9 The high counts i n  5208 and 5214 cmn& be 
accounted for  by operations of cmd0 These 
counts can possibly be traced t o  f a d t j  duct 
work in  Ehildlng 52, 
greenhouses show a leakage apparently caused 
by condensation. On this particular dag raln . 
and h a i l  f e l l .  Tnts must have dislod ad 
appreciable amounts of material into kullding 
Urine assays on members of C M R - 3  exposed t o  . 
these over tolerance counts showed no counts - 
over tolerance.  

The average air-bone contamination letrela are 
as f O l l O W 8 :  

1-@214 4 0.1498 0,1423 

21 0,0292 0 0 0065 ,O 00960 
. Q.6613 

The ducts from"hood8 and 

June - las 
Building 52 OoO66Q" 001222 . 

Exhaua(G Ducts 0 C861 0 e 6613 
Or'@349- 8 tacks  o.cos7 

Nose S w l p e  Testa. There 'were 195 nose' counts . 

taken during the m o n t h 6  'Phe.averags of the.se. 
w a s  31 c/m, w i t h  a highest a b g h  average of 
330 c/m. 

. Hand Counts. There were- 1076 hand.'aoimts 
. *recorded during the month w i t h  an average 

contaminatim count of 9,070 cfm.. %ere were 
44 over  tolerance which resulted- the u s u 4  

... . 

. .  
. 

There were €wo over tolerance. 
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46,QOO c/m, and the  h i  e s t  single count 
racorded was 500,000 c 

Contarsinated Accidents, There were no con- 
taminated acc idents  during the  month, 

General. A check of shoes on 48 individuals 
leaving Euilding 52 showed no recorCable c o u n t .  
There were 397 pieces  of glass ware decon- 
t a m h a t e d  during the rconth. Of these 685 were 
fow-d under t o l e r a c e  (1500 c /m)  af te l .  tnree 
washings. The rest were disposed o f  by b u r i a l  
i n  the  contaminated dump, 

A b r e a k d o 6  of the maintenance work done i n  
each area Is given: i 

4 

Tech Area: 

I n s  t r u e n t  
N o ,  of Service and 
Calibration Jobe 

1, Chicago hand counter  9 
2, Portable a lpha  survey i n s t r .  12 
3, Scaler 1 
4, Short Tom pre-amp 2. 
5 ,  G.M. survey meters 5 

DP West and Laundrg:  

Ins tmnnen t 
No, of Service and .: 

Cal ib ra t ion  Jobs 

1. 'Chicago hand counter 6 
2, Standard axpha counter 1 
3, ? o r t a b l e a l p h a  aurvey lnetr ,  9 

DP East 
No, o f  Serv ice  and 

Instrument . Calibration Joba 

1. Chicago h m d  counter  2 
2. Standard alpha counter 1 
3. Poppy 10 . 

Probe Kalntenance and Fabrioation 

Instrument No. Fabr ica ted  

2 *  i'encll probes U p ! ~ 1  qsS\F\E!I 25  
3. 4 x 6L p r o h a  rrirL 25 
4,  Prohe sc=t-ns 

1. Chicago hand counter  probes 21 

1 



3A, (Continued) Radiochemls t r y  Counter Maintenance, 

Zbe r l  i n e  , R ex r o  t h  Twelve new f i s s i o n  chambers weye f a b r i c a t e d  
for the  e f f i c i e r x g  Rroup. The charober back- 
ground was reduced by a f ac to r  %f ten by 
CORtiEg the  ' e lec t rodes  with s i l v e r .  

%o f o i l  e l e c  t r o p i a t i n g  control panels were 
coRstructed f o r  this group, A l l  of the  con- 
trol elements arc mounted in a sea l ed  case t o  

' prevent corrosior .  from ac ld fumee.  
I 
3B. Instrument Sec t l o n ,  F ro jec t  Authorizat ion Cm012011e. ?or tab le  

Research end Eo-.' h o p o r t l o n a l  Alpha Survey b k t e r a  (m 
elogment Sec t iun A colcplete r e p o r t  on t h i s  lnetrument has been ': 

a u b m l t t e d  t o  the Document Room. 13 of these 4 
h e r l i n e ,  Cully,  instruments  have been put i n t o  service.  This ' 
G e a l ,  Lanhm, . work has been he ld  up because of the design 
Larklna,  Rexroth changes tha t  have been made In  group J=2*s 

f i s s i o n  cfianbera,' and t he  necessary conversion: 

P ro jec t  Authorlzablon CbiR-12-14. Methane 
counters.  
been completed ar,d 1s undergoing t e s t s .  me 
o t h e r  is belng held up because of maintenance. 
work f o r  512. 

T h e  f i r s t  of  these oounters  ha6 

Projec t  Authorlzst ion CMR-12-16. Recordlnq 
Beta,Gamme Counter. Th 1s instrument has been ' 

completed and a complete repor t  i s  belng pre- .: 

An a m p l i f i e r  1 s  being cons t ruc ted  f o r  D 

. pared, 

'1. 
Building energencg system: 
t o  be put i n t o  operat ion w i l l  have 22 speakers 
i n  various l o c a t i o n s ,  and 12 microphones. The 
amplifier w i l l  have an output capac i ty  of 220 
wat t s  audio. This is s u f f i c i e n t  t o  handle 30 
s?eskers in case aOditlona1 speakers  a m  . 

required, . The ampl i f i e r  has a b u i l t - i n  c i r c u i l  
analyzer  so the  m.p l l f le r  can be checked. 

2, Studies are being aonducted to develop 
improved a i r  monltorlng, A t  t he  present '  t i m e  
e f f o r t s  are being mads t o  deternine different 
methods or measuring and cont ro l ,  and to 
deterPsine if pressure dr'op through various 

The new system 

f i l t e r  papers $8 

. .  
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L i l j a ,  A. Palmer 
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done on a proposed design f o r  a aemhmn'thou 
. a i r  m o n l t o r  t o  be used for  emergenoy .oollec.tiq ._ 
3. Tester f o r  Model. 356 Yictoreen'U'p& (&mt 
A dynamic t e s t i n g  Instrument raa designed and 
constructed f o r  the rapid maintenance 0.f. ...-:.;, 

Victoreen model 358 alpha survey inotrmments. . 

A complete report on the testing 6quiWe~t:fias 
been prspared and w i l l .  be avai lable  a t .  -.  . 

. . .:. 
document room. . . -  . -. .. 

..? ., . _ -  

There were no changes in the work uf th&;.l:- 
. ;;*. 

sect ion during the month.. . .  &?' 

. .  

. *  

.. . 

. .  
. .  . .  . 

- _ .  

_.. . -. 

. .  

_. . 
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JOB AND PwSoNNEL PRCK'JIESS 

UNCLASSIFIED 

lA, Special Problem JIealth Che&.t;rs Problem No, 4 -&mls a b  Of Ib6 
Health Chemisw I Drinkinn I ater Sumb for Toxio k t e r d a .  

1 
Samples of rater f r o m  Guaje water well8 numbera 
1,2,3,5 and 6 were anabzed for plutoniums polon- 
ium and uranium. Resulta were negative for these 
contaminants in a l l  -samples. Well number 4 wa8 
shut 3n and no sample wa8 taken, 

3ealth Chembtrv Problem No. 2 - (Juantitativm 
Radioaesay of Filter Pam r Used ia Air SamJ rg 
t o .  Determlae Abeomtion. 

< 

One sampb of F i l t e r  Queen paper from the DP West 
area watl digested and anelped for  plutonium. 
The radioassay reported 7056 of  the aotivlty f d  
by oountlng the paper direotly in the proportion- 
al aounter. 

~ 

Pour s~mll filter pa 18 used i n  the Hew Pork A i r  
Sampler (~hatnan #o r w h i o h  had been used for 8- 
pl ing  duet in Sigma Buildlag were counted in the 
Simpson Proportiom1 Counter and analyzed ColOFi.. 
metMcally for uranium. Comelation of result8 
obtained bp these tao method8 nae not good. 

. .  Smll filter papers mere wiped on ~ucfaces at 
several points ia born 8 A  of Sigma Bullding 
where berylliu oxide has been uorked,. These pa- 
pers uere ashed and submitted to ClsRrl for spa(. .. 

trographia analyses for barglliura. Results ranged 
i r o ~  0.25 to 1.1.2 p l i c r ~ g r a ~  of ~ C I ~ U A U I B  per 
srlpe; The prFmrry purpose of thie t e a t  uae to 
provide material for uorking out detail6 of tbe 
test method for beryllium. 

. 

lB, Bealth *sic8 Part idata  Air-Bo- Contamination 

Rhodes Lo In an effort to determins qualitatively whether 
Kern* or not m y  "fall out', is o c o u r r ~  f r o m  the DP 

S i t e  stacks, CL etainleea steel tray having an'- 
of six spt~are feet has been $mate@ o p  

APPROVED RELEASE .CI 
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1~ mith P ~ ~ I C S  the airport aperatbm offlae. The location ia  
appro-tely one quarter mile direatly north of 
the DP Reat prealpitron atacks in the direation 
of  the wlnd.  A-ueekly collecttion  it^ being mrrde 
of the mrrterial wl lec ty i  In the'tmy. The first 
eampls ma 'plaoed on ansalpha sensitive photogmph= 
i o  plate for radioautograph and a vew few alpha 
h o k e  were folllld. The mrterial m a  then subdt- 
ted for radio aasey, and 15 O/ID of plutonium cog= 
tamhation wewe found. Ho evidence.of polonium 
m e  found. 

( oonthued 1 

2. Thin  eeution has been rorking together with 
m i i "  Diviaiun in alp effort to determine both qual- 
itatiwv and quantitatively the "fall out' of 
ahborne aotivity following the B a p  C q m n  test  

tion apparatus have bean put out to deterinhe 
whbh mathod work@ the best. The plaobg and re- 
covering of these collectors iir d5ffluult euxl 
tims oonauming due to the rough terrain# ax& the 
unexpeoted shift ing of the windo bas oautled 
p h t a  Plieses on three o f  tbe four occaeions. On 
the one oooasion that the collection media -1) in 
the path of the ofomd, the wfall out' m e  ve~ry 
heavy direot3y ia the elna path, One tray d b  
r e o w  kr, the path of the a&& and less than a 
quarter pile f m m  the shot site cwght a large 
number of particles, and the tray had aa.aatfipity 
of 18 mr (h, U) per horn 
tion. A few particles were detected on a tray 

have been missed by the r s d h o t i v e  OM, 

. 

shot60 a fOlW O O Q 8 S h l 8 , ~ b W  tm6 O f  C0-e  

hour8 after aolleo- 

the Shot Si-, axd b 8 8pOt mUght 

T h i a  "fall  out' problem ia important in that tbe 

The proposed location, Monterey Site, i a  lese tbarr 
two milee d h a t l y  eouth of the lllhlte Rouk Qmp. 
With a prevailing southerly wind, the activity fkon 
teef shots at th i s  r i t e  m y  pees d i m a t l y  e the 
-mp* 

shot S i t e  b to be proved SO= time in the rut-. 

. 

3. Test6 are be- made in S i g m  Building during 
operation of the tuba- oaetlng Furnace to detem 
mine the general air oontamlnatign and the exposrttu 
of the operhtlng pereonnel while perfomhg the uork. 
Etshlts indleate that the opeator work6 in an arm 
w h e r e  the akcboroe contambation is greater than 

minute/J.iter (tuba-) for a per- o f  approxiamto* 
than fbe p m 8 8 i b b  1-1 Of Od2o<aotmt&1/ 

UNCUSSIFIED 
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30 &tee. For the present it i e  recommended 
that the operator should wear a reepirator uhils 
perforPring these phases of the operatin.. An 
adequate ventilation hood i e  to be installed at 
the f U r M O 6  soon. 

I . .  

Using plutonium as the contaminant, the follow= 
ingmateriale were tested this nmntht Concrete 
( %rystal ooati.ngw)j Concrete ( "saniseala cos+ 
ing) ;  "Panelytea R42, l/16w gauge, (Iermimted 

Standard# Battleshipi Linoleum (hster). 
Plaetio) .  Linoleur~ (Am-) - Lfght Weight; 

m a t i t a t h e  results rill be reported in  a later 
pro@a report 011 this 8UbJeot. 

Work i s d s o  being etrrrted to tea t  these and 
other msterisls using kIa as the oontarpinant. 

?,' 

... 

49 uork done thie mnth. 

Two hundred e i g h t p f i v e  art idea  having a -pur- 
ohase value of $7350 were deoontaminated and re- 
turned to use. Twenty-eight W shipping w e  
taiaers rere also eleaned. 

The dewntanbation per'mnnel we- wed at Bay0 
Cheraietry Isborntory for decontamination of tha 
work area on one occasbn. 

161 people, inaluding CUR laboratory personnel., 
were sent on Speuial Eealth Teats betreen the 
date8 of A p r U  20, 1949 and J&y 18, 1949. The 
reporta on a l l  the testa showed urine conaentra= 
t loaa below perralseeble legele. 

Dur- th i s  month, room were mnitored frr 

4- 
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28 

/ '  
e' 

1 
/ 

,. t 
i 

I 1 

, 

. 

E Building and Roo= b301 f e ~ u l r e  monitoring rlth 
a Pee Wee and a Zeus, mince the materials haadled 
in these places are alpha and tmtpga;lrrma emfttera. 
Very little alpha contamination h e  been formd, 
but the beta-gama emitting contamlnan.ta have been 

beta-gamma contamlr~aht~ have been found to be h 
low concentratioae. 

found fn the 8- a hoodem In rPo6t 08888, ths 

During the. month of -8 a total of 1325 roonu 
were monitored in D Building, with an a~erago p6r 

bf 70 room mnitored. During thia period, 
28,631 positions uere cheoked, w i t h  a daily a- 
age of 1507 positlorn ohecked, There uere 993 hot .  
spota over 500 o/m loaated and mrrked for decontam- 
ination, 221 positioas uere found to be above tol- 
erance after a 5 hour period, ' 

During the month of lhy a total of 3955 posititma 
in 107 room were monitored in Sigma Building. 
There were 317 hot epots over 5,000 d/m looated 
and -ked to be dacontaminnted. 19 position6 were 
f o d  to 
The najority of hot epota found were iprPree;natea~ 

above toleranee d t e w  a 5 h ~ u r  period. 

born U-20 is. being monitored woelcly, During the 
b n t h  of w; 218 poeifiom were checked. 6 p a i r  
tiom uerq found to be above toleranoe after a 3 

-hour perfod. 

k i n g  the mnth of 8 -  total of  89. rooam were 
monitored h H and Y B u i l a l l g e .  - During thb per- 

over 500 c/a were loosted and marked to be decon- 
taminated. 19 positione were found to be above 
toleranoe sifer a 5 hod'?pri,od, ._ . 

Alr-Borm Aluhe ConUmina 'tion Teetar 

. 

iod~ 788 p O S i t b m  m- checked and 76 hot 8 P t S  

.?: 
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URANIUM LABORATORIES IN D BUILDING 

Location - 
D-108h 
0-112 

D-116 
D-12'7 

. 0-110 . 

D-115 

21 0 1 0,005 
20 0 0 0.012 

20 1 . 2 - 0,039 
21 0 5 0.033 

21 3 0 0,043 
21 1 0 0.626 

PLUTONIUM IABORATORIFS IN D B U D I N Q  

21 
21 
21 
2l 
21 
21 
21 
21 
21 
21 
'1 
21 

0 
1 
5 
1 
1 
0 
4 
2 
0 
0 
0 
0 

1 

2 
0 
2 
0 
1 
0 
2 
0 
0 
0 

I) 

18 0 0 0.088 
16 0 1 0.154 
18 0 0 0,043 
18 1 0 0,252 

0.001 
~0.003 
0,035 
0.007 
0,005 
0.000 
0,053 
00015 
0.002 
00002 
0.002 
0.002 

0,oofi 

0,060 
'0,003 
0.015 
0,001 
o.ol2 
0,006 
0.012 
0.001 
O o O O 3  
0.003 

D...... 

P 

28 knltorhg in 
Tech A r e a  
(continued) URANIUM LABORATORZEit 

PROBABLE CAUSE FOR HIGH AIR CONTAMINATION: 

p-116 L 

for the above tolerance count. 
eratione we= carried on this day. 

. Apri l  26 -0.039 c/m/L -There i.6 no explanation 
only no& o p  

p-up; 
Aprdl 22 -0.626 -!l'he prooess of spl i t t ing 
batchea o f  normal oxide u a ~  oarrled on this day. 
A leak in a furnaae therrpououple w & l l  could 
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2A Mon1tnring.h possibly acoount for th l r  high air c ~ ~ l l t .  
Tech Area 
(continued) p12p 

Apri l  27 -0,043 o/m/L -1yorrpal operations were 
carried on thie day,. However, mre than usual 
number of dzy chemistry transfers were made, 
uhioh amy be the au6e for thio high air oount. 

May 5 -0.037 o/pI/L -&re dry chemistry traae- 
fer8 than uual were made on t h i s  day, which 
m y  acwunt for this high air count, 

M y  9 -0,037 o/m/L -The muse of this Ugh a i r  
oount l a  unlmorm. O n l y  n o m 1  operations were 
conducted on this day, 

D-ID'ZAr 

11 -0.045 a/& =The.neC8seity of weighing 
plutonium specimens on a large capacity balanca 
which is not enclosed amy have caused this 
above tolerance air count. T h i s  material w a o  
being sent to Retwvery. 
uas done ia a closed container, The air count 
rae probably cauaed by the transfer of the mt- 
erial to the olean container. 

The actual weighing 

Aprll  21 -0.ll4 c/dL -The high a b  count on 
t h l a  date was dua to current failure etopping 
the ventilatbn s y s t e m .  This air  failure rras 
not noticed until late  this day. 

A p r i l  25 -0.043 c/m/L -The s a m p w  of Plutonitun 
metal in large oapaoity was condwted on t b i a  
aas . 
MBY 3 -0.052 c/~/L - s ~ e r t ~ i  E U A ~ ~ ~ S ,  both large 
and anrrll, were handled in the dry box train, 
Work necessitated having the air look open a n y  

May UI -0,036 c/& -Transfer o f  Plutonium aan- 
ples to and f r o m  dry boxes could account for 
this air count. 

t-8 

* 
..?ab . 

Uh'CLASS t FIED 
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2A Monitoringin bay 12 -0.476 c/m/L -A general cleanup of dry 
Tech Area boxes weis made on th is  date. Hespirators and 
(continued) full protective clothing were worn. 

2 2 4 2 8  
May 12 -0.092 c/m/L 0F-g hoods were cleaned 
on this date. Respirators and f u l l  protective 
olothing were worn. 

April 29 -0.108 c/m/L -It was noted that a small 
open contaminated waste can had been placed near  
the filter queen. This can has been replaced by 
a large cbn with a self cheing lid. Also met- 
allographic specimens were polished inside the 
drybox. 

k y  2 -0.313 c/m/L -The process of polishing 
Plutonium metal in a hood was carried on this 
day. 
not to be used as a routine operation. Respir-. 
atore were worn during this test, 

This is a purely experimental technique, 

k y  U. -0.308 a/m/L -The cause of th i s  above 
tolerance count i s  unknown. 
tions were conducted on t h i s  date. 

O n l y  normel opera- 

Way 12 -0.295 o/m/L =A general cleanup of all 
dry boxes was done on this date. Respirator6 
and coocplete protective clothing were worn. 

Apri l  21 -0.123 o/m/L -Transferring of samples 
from a dry box to a hood was done on this date. 
Otherwise only norm1 operations were conducted. 

Apri l  -26 -0.038 c/m/L -Transferring of samples 
from a drp box to a hood could account for t h i s  
above .tolerance air  count. 

D - 3 O D  t 

May 2 -0.072 c/m/L -A general cleanup of dry- 
boxes m a  done on t h i s  date. Respirators and 
complete protective clothing were mrn. 

-8- UNCLASSIFIED 
APPROVED FOR PUBLIC RELEASE - 
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2A Monitoringin SIGMA BUILDINGI 
Tech Area 
(continued) Room 22E1 

lday 13 -0.252 o/dL -Cleaning of two nrrchines 
that had not been used for several weeks ma done 
on this  date. 
contamFnated dust and caused thie high air count. 

This could have stfrred up 60- 

Nose Swipe Testst 

During the month of ky, 1095 nom counts were 
recorded for D Building personnel. The a&rage 
of no8e counts taken was 1.9 c/m. There new two 
above tolerance counts recorded; both on Z h  el- 
eotricians -2l8/163 and 22l/U9. 

3l4 nose counts were reoorded for Sigma Build- 
personnel during the month of May, 
of the nose muuts taken 1988 4.7 o/m. Thew were 
two above tolerance counts recorded: University 
of Calif. DDachinist - 35/323 and a University o f  
Calif. Operator -230228 o/m. 

Hand Count Testst 

Durina; the month of k y  4450 hand counts were re= 
corded. The highest individualhand count aver- 
age w80 70 &. 

The average 

. 

Contaminated Accidents t 

There were no conthminated accidents reported 
thie month. 

The shoes of the personnel leaving D Building 
were cheoked twice this month. A snrrll amount 
of contamination w88 found but generally the con- 
t a b t i o n  found w 8 s  between 50 and 200 c/m. No 
shoes were confiscated this month. A large a= 
mount of equipment was monitored for maintenanoe 
work, and for property disposal. The contamin- 
ated trash and property dhposal operatione were 
carried out without mishap during the entire 
month. 
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2B. Monitoring in Surface Monitor5qt 
DP West A r e a  

Enders 
krtlnea, Bo 
brtlnes, V. 
Romero, J. 
Valdes 
Vandervoort 
vigi l  

Location 

East m i f o l d  
West Abnifold 

No. of 
Testa 

23 
23 
23 
22 
23 
23 

. 23 
25 
25 
23 
u, 

- 

A to ta l  of 1% rooms wag monitored during the 
mnth giving a average of 5 rooms. A total 
of 253 counts between 5,000 o/m and 20,OOO c/m 
was found, and there yrem 168 counts over 20,000 
o/iu. An attempt was =de to docontaminate. all 
hot spots a8 8oon as they were found. Pee 1Aeo 
portable- meters w i t h  penoil probe and 3 u  x 6" 
probes uem the principal instruments wed, sup 
plemsnted by the Zeuto, Poppy, Victoreen and 
boron h e d  Neutron countera. 

A l p h a  Air-Borne Contamlnationt 
West were as followsi . 

Counts for DP 

4 
1 
1 
0 
1 
0 
2 
0 
0 
0 
1 

1 
0 
2 
0 
3 
0 
3 
0 
2 
0 - 

0.077 
0 050 
0.036 
0.003 
0,085 
0.017 
0,179 
O.oO6 
O,OU 
0.003 
0 037 

- 
-0,006 0.002 

O.OO0 

0,003 
0.015 
0.001 
00015 
0.002 

0.009 

0.015 

..--I- 

U ACLASYFIED 
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No, over 
go. o f  Tolerance Counts 

&cat lo l l  - Tests Apri l  

East MOM 17 0 .. 0.981 0,301 0,016 
West WnifoLd 17 I m . 0.018 0,003 00003 

O u t P u t = N l & t  time 
1 

stack #l 17 - 0 00064 0.016 0.017 
L L 0.050 00007 0,007 
I) c 0.0% 0.003 0,003 
m D 00017 0,003 00002 

'Stack #2 17 
stack #3 17 
staak #4 17 . 

CMR - Contambated taundry t 

Sorting &Om 22 1. i 0.087 0,008 0.006 
Washing Roo= 22 0 2 0,019 0.003 00010 
Respirator Room 22 0 0 O.OO8 0,001 0.002 

2B Monitoring in 
DP West A r e a  

Over Tolerance Counts L 

(continued) Room 201: 

Pour over tolerance air counts. There is B pos- 
s i b i l i t y  that these counts were caused whi le  
rmterial was being loaded in skull di~solvers .  
The mrterial ie an oxide handled in snall amounts 
uhich necessitates frequent opening of dry box 
door i n  order to get suff iuient  nuterial for a . 

btch. This was done on eaoh ocoasion when the 
sir count went over toleranoe. A small hole was 
dimovered in the duct uork t o  the dry box, Pro- 
bably th i s  also was a cause of the high air counts. 
The hole now covered with tape and an order h a  
been iasued to replace the duct., 

Boom 213: 

one over tolerance air count, ,050 c /~ /L .  NO 
hot material was handled and the ac t iv i t i e s  con- 
sisted entirely of decontanfnating hot spot6 in 
the room, 

&mm 313: 

One over tolerance air count, .036 c/&. This- 
high count could not be accounted for, No pro- 
duction, mabternance, or clean up m~ performed 
on t h i s  day and. no personnel worked in tho room, 

APPROVED FOR PUBLIC R E L ~ ~  A CCjcirn 
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2B Monitoringhk 
DP West A r e a  
(continued) One 'over fo3erance air count,.085 &/L. T U  

ocayrred on a day when transfer8 were made of 
san@es of plutonium flwride in eeeled' bottles 
A?om one dry box to another. There lnay ha00 
been BO- duet on &e outei.de of the bottler. 
The tramfers   ere +de vicinity of filter 
queen and it is doubtful ff the a i r  contadna- 
tion was general through out the room, 

. 

Two over tolerance air aouats. One ooaurred 
~ h a n  the blowers wme off for a certain perlod 
of time. The 0th- oacurred while ohsngine 
thormocouples on w i l t s  1, 2, 4 and 5. No over 
tolereme noae counte were reoeiped on this aas 
Iaundrs - Sortiner Room; 

The laundry had one over tolerance a& count 
which occurred on a day several coveraU8 were 
rejoatod because they were still hot after be- 
ing rraehed. They either came from D BuUding 
or DP West. Aleo eons f r o m  Sigma Building were 
rsjsotea that day, 

Noee Swipe Testet 

Reeults of Nose Swipe Counts f r o m  DP West and 
Laundry Personnels 

4P West Laundry 

Number Swipes taken 799 351. 
Number Ovor Tolerance( 50/50) 3 0 
Highoet Individual Average 169 c/iu 2 a/m 
Highest Single Count 096/V55 d m  12 cr/m 
Summrs of Over Tolerance Nose Swlpear 

Unlver8lty of Cam. operator -Reaeivod a count 
.of 510/388 o/m while traaeferring batohes on 
hoods and obanghg transfer t u b e s ,  which was 
oarried on a l l  dryboxee in room 413. He was 
wear- 8 respirator, though I t  l a  possible that 
the inelde of the respirator me contaminated. 

UNCLAISSIFIED 
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Monitoring in 
DP West Area high ma8 coutlta, Onb m s  89Af955 c/m received .’ 
(continued) while ahanging drybox glovee in room 413. He 

University of Calif, operator -Received two 

was nearing a respirator and he -8 etandbg 
oloae t o  drybox. Other men standing further 
way had no otlop tolerar.ioe nose aounts, 

c 

The 0th- no88 Ullt,  W h h h  IIELB 58/332 &, WBB 
probab3y reoeive 3 while helping change filter 
papers in room 313, The hood in which he ma 
working ia hot. Ke uas wearing a res- 
pirator. 

pnd coua t e  8 

k i d  oontaminatim of personnel. leaving Buildi a #l and Laundry as reaorded on hand count 
card6 t 

Oniv. of Call& && Leundq 

R a e r  of c o k t s  recorded 1237 UJO 1928 
Number over toleranoe b 3 0 
Q h e e t  alngle oount 

kni tor iaa  of Produot Containerat 

, recbrded 5000 1000 200 

A l l - m r t e & l  aent to proce~8 m e  monitored, 

tween 350 o/m to u),OOO o p“ m were found. 

A l l 3  freadlnga were moderate, (malamum 13.3 . 
=/bra at mntaot,) 

contamination were belor tolerance. These w e r e  
sent to the vault for storage, 

4 8  rejeoted “Vim containers were worked thie 
month. All -re wrtiafactorily cleaned, 

miu samples trenaferreb out of DP West were mon- 
itored, All were behu tolerance. 

. Five alpha contamination I ta having coutlte be- 

peroent of Wn containere received f r o m  de- 

: 

. r. 

rniaated haidenter 

io confaniaated accidsntu this-month. . 

1 
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2B a n i t o r i n g i n  

Chavs'p 

DP Nest Area 
(continued) 

- .  

Generazr 

Room 319 was opened on the ninth of this month 
but as yet no b t  a r k "  is being carried on. 
The room was'monltored once since than, 3ha 
airlook in the morn is hot and 1s to be taken 
out 8s soon as poesible, 

Surface Honitoriagt 

Room 307 uas oheoked 13 times thie month awing 
a Pee Wee with a 3n x 6w probe. Them ui38 8 
t o t a l  of 31 epots of over 500 o/m. A l l  spots 
were deoontamirrated by the time a reaheck was 
given. The countbg rooms 329s and 3291 ale0 
were checked and no hot spots were found. Of- 
fice space and lodeer room were cheoked thi8 
month and no hot. spots were detected, Ebt shoes 
were checked once this month and no over t o l e r  
ance oounts were found, All mfrscelhneoas Items 
uere oheoked whenever requested. 

I I O 8 i m e W m C  

h l l  laboratoby personnel have wristlet8 and film 
badges. There were no over tolerarrce exposure8 
th i s  month. The men also have pernil ohambere . 
(Keleket type), these are aharged every morning 
before men take them into laboratory. no over 
tolerance exposures uere found. 

B e t a - G a n  S w ~ t  

B e t a  and gama surveys of  the roomi war! mads fre= 
quently t h i s  mnth. A l l  hoods and ilryboxes were 
mnitorad and IZO excessive radiation was detected. 
The viotoreen survey meter was used for th is  puz- 
pose. All active mrterial is well shielded lgr . 
lead foil. r 

A i r  F l o w  in to Hoodat 

The air f l o w  i n  to hoods and drybo%es wa8 checked 
about on08 per week. No drop in sir f l o w  ma6 ob- 
served. F i l t e r 8  are changed when-ever 8 drop in 
a ir  f l o w  i a  deteoted. 
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2B wonitoringin h i d  countss 
DP Weet A r e a  

VINCL ASSIFIED 
(continuad) Threo hundred and two hand counts were taken 

tbia month, There were no over toleranoe oouatw. 

aoae Counter 

There were 64 no88 svripea takon this month. 
There were no over tolerance counts. w h e a t  
single count was 3 c/m, 

Air-Borne Contamination b s t s  t 

21 &sta were made this mnth, w i t h  8n extenebn 
of the fl lter queen at  breathbag level, There ' 
were 110 over toleranoe couuts. 
Hlgheet single count for  monthr 
Highest 8-143 count l aa t  mritht 

. 

,006 c/m/L 
.002 a/m/L' 

. Inetrumentatbnr 

Pee flee, Zeuto, Viatorean Survey Meter, Cutie 
Ph, and Electrosoope. Sweepee i s  out of O r d e r ,  
Filter paper counter for this lab is' on order. 

Waste Treatment Iab 

Surface knitorinqt 

This lab was chedced f ive  timea during the 
month, No hot spots of over 500 o/m were found, 
The area around the lab was checked for any eon= 
taminatiqn on the ground. No hot epots found, 

- 

Nose Counter 

Fifty nine.nose swipes were taken thla month. 
Ho over tolerance counts were found t h i s  math. 
The highest 8hgl0 oount m s  3 a/& 

232 brxl counta were taken this month. There were 
no over tolerance counts th i s  month. The highest 
single c m t  was 200 c/m. 
ag. wat3 1 ala. 

The'highest single aver- 

Aix-Borne Contsmiastion Testst 

4 
. tolerazzce counts. 

22 testa were run thfe month. 

Highest h g l e  count fop this month8 .003 o/m/L 
.Highest single count for laet mntht . ,001 &/L 

There mere no over 

A v e r a g e  count for thia monthr 

APPROVEB-EYM-PUBLIC RELEASE 

.ow a/& 
Average couut for this month: 00003 a/& 

f1\)p# h P ' t r r 4 P A  
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( continued) Pee Wee, Zeuto, and Viotoreen Survey Meter were 
uaed by t h i s  lab to deteat aontamination,' A 1 1  
hatrumente are in good lrrorldags order, 

2C Yonitorlng in Surface Monitorirur;g 
DP East A r e a  

There were AO4fbome mnitored during the month 

these poaitbn8, 199 gave readings ranging f r o m  

four of these positions were not aleaned on the 

rooms, B u i l d i n g  51 wa~ monitored periodlaally 

P f i t h g 8 d  . with a total of 3557 pO8itiOnS oh~cked. O f  
krchand 
LQP- 35,000 to infinity (over 2 million). Fifty 

0 @y observed. It wae necessary to  oloae 13 
s-pe 
ldaacareaee 

paation 

5203 
5201  
5205 
5206 
5208 
5210 
5= 

. 5212. 
5213 
5 2 u  
5227 
5230 . 
stack #l 

A i r  Duct 
S&.& #? 

No. of - 
Test8 

12 
l2 
12 
lo 
22 
10 
10 
22 
1 2 .  
12 
10 
10 
22 
22 
22 

with xw recordable contamination Glng found.- * 

Shipment containers were monitored 3 times dur- 
ing the month nlth counta being; found ranging 
from 200 o/m t o  30,000 o/m. 

A h B a r n e  Conternhation Teeter 

A i r  contamination data gathered during the 
month ie a8 followst 

5 
I 

0 
0 
0 
0 
0 
0 
0 
0 

- 0  
0 
0 
0 
0 
0 
3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

0 0 063 
0.432 
0,021 
.o.ado 
0.037 
0,028 
0.036 
0,050 
0.016 
OeW6 
3,010 
0.009 
0.133 

009U 
0.196 

0,009 
00020 
0.002 
0,003 
0,033 
0,005 
0.020 
0,005 
0,003 
0,006 
0.008 
0,008 . 
0 e 0 2 3  
0.282 

0,026 

The average air-borne contaminatton lovela are 
as followa: 

# 

0.0% 0.025 
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2C tdonitoring in Nose Swim T08tSr UNCLA5SlFIED 
DP East kroa . 
(continued) There were 233 'nom counts taken during the 

month. 

&and Counts: 

There w e r e  none over tolsranao, 

There were 1158 hand oomts recorded d u r a  the 
month. There were none over tolerance (50,Ooo 
o/m).- The highest single average was 15,000 a/& 

Contamlnated Aocidentsr 

There ROIXI no contaminated accidents during the 
month, 

4 

A periodio cheak of shoes leaving 51 
ehowed ellght &nt~rniaation, There -re 240 
pieces of glaeswar'e decontaminated during the 
month, of these 66% ware found under tolersnoe 
(1500 o/m) after 3 S r s t 3 w S o  The rest wem US- 

'peed o f  by burlal in the contaminated dump. 

. 

2D Bay0 Canyon Dosimetrvr 

The average daily doeage for men working a t  Ban 
rsas 0.07R. The highest daw do=@ was 0.22R. 
The proposed tolerance of 0,3R per week wae ex- 
ceeded three times, the highest weekly doaago 
being 0,32R, 

PsraQnnelt 

Chemistry. 
Iaboratory 

Meyes 
Vivian 

Eight oat388 of 
the daily monitoring. F%ve of these wem on the 
hands and the other three on the heed0 The high- 
est was 17 m/hr on the hrnd. 
Victoreen Yodel 263 beta shield open.) 

contamhation were found 

(measured with a 

und In the monitoring room (at the 
radiator averaged 3.5 mr/hr. 

-17- -- UNCU3SIFIED 
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35 . Instrumsnt Section 

Eberline 
fanham 

Carleon 
Hull. 

Abbott 

Beall 
Abbott 

A breakdown of mintemme work done in each 
area: 

Tech kreaz 

lizstrurncnt Ca l i b i x t  ed R"rwahed 
No. NO 

Chiaim i b d  Counters 
Pee \he 
zeuto 
Soaler (Stax&ud A l p h a )  
Victqreen &del 263-A 
POPPY 
Cutio Pie 
Electrometer bdel LlOO . 

Routin0 I2 
Routine 13 
Routine 4. 
Routiae 3 
5 - -  5 
Routine 2 
5 5 
2 2 

DP lestz - 
NO. 

Jhatrument CAlBX-eted 

Chioogo &d Counter 0 

Chicago Poppy 0 

Sca l ing  Neutron Counter 1 
Pee Wee 0 

Victoreen - 
zeuto 0 

pP Eaett 
NO. 

Jnatrmtrsrt CaUbFated 

Chicago and Counters Routine 
C h i c a g o  H.C. Converted 
t o  POPPY Routine 
Pee Nee Routine 

NO. 
Repafred 

20 
1 - 
9 
3 
2 

NO. 
lka€!s 
2 

3 
2 

probe and kinteoence and Fabricatioq 

Probe or Screeq & Jtepairea T o w  

&6 ~creens 22 - 22 
4x6. probee - 20 28 
chicago mnd 
Counter Probes - 4 4 

APPROVSFOR PUBLIC RELEASE 
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Instrument 
Section 
( continued) 

I 

Probe or Screen a Repaired Total 

Pee Wee Probes 3.l  . 30 4 l  
Pee lee Screens 50 m 50 

Counter Sureem 3 n 3 
, . chictag0 and 

1. 
2. 
3. 
4. 
5. 
60 
7. 
6. 

9. 
l o o  

Servo System altered, 
3 panels punched and drilled. 
Baa plate for strain gauget recorder mads. 
Cut holes in panel nock for scope, 
Metal etook no& built. 

k d e  name plat88 for lizard tester, 
&de ~ I K J  plates for emergency aontrol box 
and plates for  test stations. 
Construoted 2 lead pigs, 
Constructed table for turret punch. 

Aseembled panel n ~ d k  Cabinets. 

38 Instrument Section 

Deal 1, Teste were run on four different neutron 

Researah and Development 
a 

counting chambers to determine the relative 
oounting ef f ic ienq of aohm For each chamber 
the optimum operating .condltiooS of voltage and 
input circuit was found. Then all cbambere 
we= tested d e r  a i d h i  oonditions. 

The following chambers were tested: 

1 

1, Boron lined-llanufaatured 

2, Boron lined-llkrrmfaatured 

3. Fission Chamber (Approx. 
25) Obtslned f r o m  W - 1  Group, 

25) 'Obtained f r o m  R-2 Group. 

Iab, tyPe 17, Model 13 

tr io  Cove-hbdel BPoA6Bm 

4. F l d . ~ n  CbmbeP (Approx, 

by Chicago YIet 

by Genefa1 uec-  

Om2 gmmS Of. 

0.2 grama o f  

The relative counting effiaiencies of the above 
chambers,are in the appro-te ratio of 
24t20;3:3. A l l  of the above ohamberr are of a- 
bout the.game pbpica l  size, except the last, 
whioh is about 8% of the volume of the others. 
The latter chalrlper hss a mwh larger aspacity 
than the others and consequently a muah armller 
pulse height. Iiraenuoh as the small phyeiaal. 

-19- 
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1J N CLASS1 Fl ED 
3B Instrumant 

Section 
Hasearch and terist  ic, 
Development 
(contiwed) 

size is of no great advantage in our applica- 
tion, thie seema t o  be a diaqualiPging charao- 

lkperimata were run to determine the ef fects  - 
of variations in the amount of moderator on both 
the coufiting efflalenuy 8ILd the flatness of the 
plateau.of chambera. This i e  ap?llcable t o  our 
chambere since they a11 muat slow neutrons. 
When the amount of moderator around tho ohamber 
and 00uroe was bcreased the fhtneas of the .  
plateau fell o f f  and the counting efflcienay in- 
crea6ed. For instance, a 25 times hareas8 in 
aounting ef'ficienuy f r o m  a given source resulted 
in a change in plateau flatness of from a %$ 
rise in count rate to a 50% rise in count rate 
over the aame internal. 

. 

Jenkins 

Lark- 

T e a t  were also run to determine the effect on 
plateau flatness of varying the operathg ~101- 
tege point within the proportional regbn, It 
was found that the platsau flatness varied mm 
little with voltage but that it was slightly 
flatter at lower ohamber voltagee. 

Three equipment failures occurred and were re- 
paired. 

2, A cofncidence pufser was built, The unit 
is t o  be used to check the recovery t$m of the 
stialer pairs that are t o  be purchased in the RF 
tu=. 

. 

An inveetigation was begun for a new design of 
sosler binaries which w e  only one tub, are 
Gapacity onupled and have a much faster resolv- 
ing ti- than the type currently wed, 

3. Work on a new type of a h  coileotor and auto- 
=tic flow reguhbr is contfnuing, A new tm 
of paper holder was designed and built, w i t h  

pha counter was contiwed, 
clrcult  components to try t o  decreasepower con- 
sumption mre =de. 

5. The dmlopment of the distributed amplifier 
m a  oontinued. A 500 watt induction heater WBB 

Teats on various 
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3B htrument construoted for DP 
S0Cthh 
Research and 60 A f O ~ c h a - 1  
Developmat being designed and 
(continued) stress-strain data 

UNCLASSIFIED 

. A bonded resistance w i r e  a t d n  &ge I s  belng 
- 

a wheatstone bridge so that 8 resistance change 
in the gage due to strain may be indicated by 
a voltage change in the output of the bridge. 
This voltage f r o m  each of the four Channel6 w i l l  
then be fed t o  a multipoint potentiometer re- 
corder. 

. hvrvisiions are made Im the control unit to ad- 
just the zero positions, change the seneitivity 
through a range of 100-1 and to oompensate for 
gages of slightly different sensitivity. 

Rexroth used as the sensing element. It i s  a r e  in . 
- 

Original calculations indfcated that a eensitiv-. 
ity of 50 mi.cro inch08 per inah would be imffi- .- 

C b n t .  
8 6 e l l 8 l t i V i t y  Of a t  leafit 5 micro inches per 

fbWeWF, preliUIinary test8 Show& that 

inch would be necessary, T h i ~  seneitivity is 
about twice that obtekvrble by any co-mial 
instrument. 
gager3 in one bridge c f r d t  mrefy by t h r o w i n g  
a switch, This d e s  possible a sensitivity of . 

about 2 micro inches per inch. 
will indioate a linear curve of strain directly 
in micro inches per inch. 

It is also posaible to uae two 

The recorder 

7. A oonsiderable IRxmbor of tes ts  have been 
made on the sample 8eta proportional counter re- 
ceived about a mnth ago, This unit ms a COIW 
mercial instrunentaltered t o  meet the needs of 
the 5-2 efficiency group. These tests indieate 
that th is  Fit was rether poorly designed and 
that very l i t t le  testing was done at the factory. 
One of the requirements of t h i s  instrumnt was 
that it should be in operation 24 home 8 day, 
Four day13 after tests w e r e  begun the high wl- 
tag0 m p p u  broke down, Three days later moth- 
er component failure we8 observed. 
unit was very Inconsistant. This trouble w86 
traced to inadequate design and poor construotioq. 
Besides these orrqy mechanical defects were found, 
In view of the great numbor of diffiuultiea that 
were encountered in only the fir8t three weeke of 
t e s t i n g  it is questionable that if a quantity o f  

The scaling 
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UNCLASSl FIEg 

38 Lnstntment these units w e r e  obtained they myld be =tie ’ 

Researoh and 
Developnwnt 6. The f l r a t  produotion model of the recordlug 
(continued) count rate meter that was developed duringths . 

past few month0 has been completed. Apparent- 
ReXrOtb * none of the may modifications that -re 
A P W U  . . made on the inatrumat t o  faoilitate its produb 
Smlth fion has ohanged its operating characrteristios. 

In this unit a l l  of the aomponents are Wt in- 
to smrll sub a s 8 e m b ~ a .  This constrwtioa 
servea a twofold purpose, firet moat of the as- 
sembly can be dona otrtalde the chassis and lea= 
o d l y  one person oan aomplete a quantity of each 
sub assembly at one tlam Plinimirlng the chance 
of error during as8embly. A sample of each of 
these sub saaemblies has been-coqleted. A un- 
Que oonetrwtion is blng employed to rmke the 
chassis. F i r s t  a l l  of the holes are punched in 
a preout aluminum plate and then the chaseia l a  
formed on a brake. T h i a  makes possible the use 
of a turret punoh instead of a d r i l l  prea6. 
lbst of the holes in the panel w i l l  also be 
punohed. An anodized alumhum finieh is being 
used on the panel and chassis whiuh w i l i  give a 
very bard emoth finish, that w i l l  be easy to 
decoataminste. !€he case of the inatrumant WU 
also have a smooth 4-h called hammertom. 

Seution f 8 O t O q 0  

UNCLASSIFIED - 

. I . ,  

. .  



APPROVED FOR PUBLIC RELEASE 

I DOCUMENT ROOM I 

APPROVED FOR PUBLIC RELEASE 



THE DOCUYBlOt MUST BE COVERED BY A SIOl4BD 

D OR WHERE AI 

MAY HAVE ACCESS-TO I 

fx)CKED FILH OR SAF% 

B STORED IN A 

UR POSSESSIOM 

SIGMBD RECE 

VIDUAL, IT IS YOUR BESPOYSIBILSTY TO 

CWTEHTS F8oly AMY UISAUTHOBIZED PmSON. 

-#eviewed/Lab Counsel 

CONTEIJTS IN ANY 

L PEWLITIES UMlEB APPL 



- -- 
. .  . .. - .. 

APPROVED FOR PUBLIC RELEASE 



APPROVED FOR PUBLIC RELEASE 

UNCLASSIFIED 
. Group CMR-12 

ii, F. Sohulte 

JOB AND PERSQNNEL pR(xiREss 
lA. Special Problems Betilth Chemistry Problem No, I, -&ab S I 8  of IAS 

Alamos DrinJritrn 91 ster smv for Toxio Uiterdala. 

Samplee of miter f r o m  -de water wells numbers 
1,2,3,5 and 6 v e e  ana4zed for plutonium, polon= 

. iun and uranium. Results were negative for these 
~0nt8minnnts b a l l  samples. Well number 4 wa6 
shut in and 110 sample m e  taken. 

Health Chemletq 

S C U P ,  
Kennedy 

J 

Health Chemiatrv Problem Hob 2 - p n t i t a t i v q  
Jladbemay of F i l t e r  Paper Deed in A i r  Sannphg 
t o  Determine Abomtion. 

One sample of F i l t e r  Queen peper From the DP West 
area was digested aad analysmd for plutonium. 
The radioassay reported 708 of the activity found 

a1 oounter. 

- 

the paper direat* in the proport-- 

Four sxmll filter pa e m  used ia the Hew Pork A i r  
SapIpler (Whatman #41 P w U a h  had been wed for 
pling dust in Slgma B u i l d h g  were &unted la  the 
Simpeon Proportioxral Counter and a n r r l y d  cobri- 
met&lcally for uranium. Correlation of reaulta 
obtained bp these trro method8 was not good. 

.. 

Smell filter papere were wiped on aurfaces a t  
several polnta in  Room of Slgm Building 
whem beryllium oxide has been worked. These pa- 
pers were ashed and subdtted to CypGl for ape- 
trographia analyses for berylUura. Results rmged 
iron 0.25 to 1.62 a a r o g ~ l m s  of berylliun per 

. auipe; The prhry purpose of thie t e s t  wae to 
provide mterial for uorking out details of tha 
test method for berglliuPI. 

Rhodes 1. In an effort to determine qualitatively whether 
Hem* or not q "fa l l  outn, is ocaurring from the DP . 

Site stscke, a etainless steel tray having a n ' h  
of s i x  square feet harr been *cat* ,osav\w o f  

APPROVED && RELEASE \j - [ibLn 
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r .  U IV CLASS1 Fl 
EIsalth PhydC6 the airport 0peratiOae offits. The loeatha 2s 
(oontLnrsd ) a p p r o a t e l y  one quarter mile clireotly north of. 

the DP Uest preaipltmn etacke the direation 
of the uW. P weekly collecttion is being made 
of the material aollect+ In the tray. The f iret  
eampla m a  plaoed on an-alpha-sensitive photomph- 
i o  plate f o r  radioautograph and a v81pg few alpha 
Woke were found. The xmterial was then submit- 
ted for w assey, ami 15 o/m oi plutonium con= 
tanbation ware found. lfo evidence of polonium 
was folz& 

r, 

2. T h b  seation bas been working togethecr with 
'if" Division in an effort  to determine both qual- 

aircboroe aotivity folhwing the test 
shotr. On four oaaasione varloua types of oolleo- 
tion apparatus have been put out to deterdm 

covarbg of these collectors i'e d5ffioult ard 
time 00118- due to the rough terrainj a the 
uuexpeoted shifting of the rinds bas oaueed aow 
plate nibsee on three of the four o c c a e i o ~ .  On 
the om oooaeion that the collection media m 3  in 
the path of the grnnA, the "fall out" 11a~ verg 
heavy b i r e o t l y  ;h the u b d  path. One tray d b  
reow in the path of the o h d  and le66 thaa a 

xumber of particles, end the fray had BII aotivfty 
o f  4 m. (h, Y) per hour 24 hotlrs after aolleo- 
tion. A feu particles were defected on a tray + 
ni le  f ~ ~ i  the shot sits, axxi in a apt thought to 
have been missed bp the r s d h o t i v e  aloud, 

. i tat ively and quantitatively the "fall out' o f  

Uhiah mthd Uorkr the be&. The P ~ O -  

.A 

. 

d e  the Shot 8iu OBUght R 
. 

T U  @fall outw.problen iS important in that the 
shot eite ie to be ploved sow) time in the f'uture, 
The proposed locatbn, Nonterep Site, ia bee  than 
two milee dheatly south o f  the mite Rook Qnrp. 
lith a prevsilbg southerly rind, the aativitp f m m  
teat  shots at  this r i t e  rimy psss d i r e o t l y  oPer the 
a m p ,  

. 

3. Test8 a m  being =de in S i g m  Building during 
operation of the tuba- -sting A;upaoe to detem 
mine the .general air oontaminafhn and the e x ~ ~ m r e  
of the operhting peraormel while performing the wrk. 
R9iults indioste tbat the opemtor works in an arae 
w h e r e  the air-boxme contamlmtion I s  greater than 
than the 
minute/liter (tuba-) for a period of approxinateIy 

peFlni8Sible -1 Of 0,2o<aounta/ 

-3- U NCL ASS1 FIED 
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Uaing plutonium as the contaminant, the follow= 
ing materiale wre tested thb months Concrete 
(%rystal 0oatingn)j Concrete (Isanieealm coat- 
ing)~ "Panelyte" @42, u168 gauge, ( ~ ~ t e d  
Pheth) .  Linoleum (Armetuong) - Light Welghtj 
Standard# Battleshipi Linoleum (Master). 

2A. Monitoringb 
Tech Area 

30 &tw. For the preeent it is recommended 
that the operator should wear a respirator w U e  
performing these phasee of the operatio.. In 
adequate ventilation hood i e  to be h s t a l l e d  at 
the FuFaaae coon. 

# 

Tu0 h\nrdred e i g h t p f i v e  artiolee haring a pur- 
abase value of $7350 were deaontamiasted and rs- 
turned to we. Trenty-eight W shipplng con- 
tainers were also cleaned. 

The dewntaodnatioa personnel we- used a t  Bapo 
Cheprietry Iaboratory for decontamination of the 
mrk area on one O C C C I I ~ ~ .  

161 people, holudlng CllR laboratory persoanel, 
were sent on Speofal Eealth Tests between the 
dates of A p r i l  20, 1949 and h y  18, 1949. The 
regorta on all the teste ahoued urine oonaentrar 
tionm below prrpiseable legele, 

4- 
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buildingm D, g 3 ,  Sigme, Tu Shop, U, Y end It 
Instruments used were the Pee lee, the Zeus, tb 
Viatoreem Survey Yetere and the L & W Eleatfo- 
soope. 

E Build- and Room D-301 require mnitOring w i t h  
a Pee ?fee and a Zeus, mince the materiale handled 
in these places ere alpha and b@-gsmma emitters. 
Very little alpha contamination has been found, 
but the beta-gamma emitting corrtamineats haoe been 

beta-gama contaminaht~ have been found to be in 
lor concentratiorre, 

Durfng the month of k y ,  a total of 1325 rooma 
were monitored in D Bui lding ,  with an ayerag. p& 
nSrg bf 70 roome monitored. During this period, 
28,631 positions were cheoked, w i t h  8 dally aver- 
age of 1507 poeltlons uheclced, There were 993 hat 
spots over 500 o/m looated and mrked for decoatanc 
ination, 221 posltiona m e  found to be above tol- 
erance after a 5 hour period. 

f0- the 8- 813d hoodso most 08888, the 

During the month of May a total of 3955 positiorrs 
in 107 mom8 were monitored in  Sigma Bui lding .  
Them were 317 hot epote over 5,000 d/m laoatad 
ami -ked to be docontamipated, 19 positionb were 
fourJd to be above tolerance after a 5 hour period. 
The majority of hot spots found were iplpregnatedo 

- 
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Location 

0 .  1 O.OO5 0.001 O.OO!j 
0 0 0.032 0.004 0.006 

D-loah 21 
D-112 20 
D-115 21 0 5 0 033 0.012~ 0.023 
D-116 20 1 2 0,039 O e O U ,  00019 
D-127 21 3 0 0.04j 0,015 00010 
D-110 21 1 0 0.626 0,032 O,OOI 

PLUTONIUM IABORATORIES IN ~D BUILDINq - 

0-107 
D-lWA 
D-1% 
0449  
D-3W 
0133.6 
D-317 
D-3U 
11-129 
D-320 
D-504 
0-113 

21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
'1 
21 

SQm8 2 u  18 
si- 22 16 
S l g m  22B 18 
slgma 22B 18 

28 Modtorlng in 
Tech Area 
(continued) 

0 
1 
5 
1 
1 
0 
4- 
2 
0 
0 
0 
0 

1 

2. 
0 
2 
0 
1 
0 
2 
0 
0 
0 

m 

O.OO6 
0.045 
0.476 
0,092 
0.072 
0.005 
0,313 
0.123 
O.OI.4 
O.Ol8 
0.002 
O.Ol4 

o+ooj 

0.060 
0,003 
0,015 
0.001 
0.012 

.O+OO6 
0,012 
0.001 
0.003 
0.003 

1m1-0 

SIGMA BUILDIN4 

0 0 0 088 0,032 0,033 
0 1 0.154 0.035 0.061 

1 0 0,252 0&2 Ow017 
0 .  0 0.043 0.009 0.008 

PROBABLE CAUSE FOR HIGH AIR CONTAMINATION: 

URANNM LABORATORIESr 

A p r i l  26 -0.039 G / ~ L  -There ie ~ 1 0  exp-tion 
for the above tolerance count. Only normal o p  
eratiorrs were carried on th is  d q .  

AprU 22 -0.626 a/& =The prooees of aplittiag 
batches 00 norm1 oxide 11~16 aarried on this day. 
A leak in a furnace therrpooouple -1 could 
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2A Monitoringin possibly account for t h b  high air count, 
Tech A r e a  
(continued) D-122 L 

A p r i l  27 -0.043 a/m/L -Holrpal operatione were 
carried on this day. However, mow than usual . 

number of dry chemlstry tmsfere were made, 
uhiah may be the cause for thio high air oount. 

yalt 5 =OAn o/dL -&&re dry chemistry traae- 
fer8 than uual uer8 made on .this day, which 
nay acoount for this  high alr  &unt. 

&y 9 -0.037 o/m/L -The aause of this high air 
count is unknarm, O n l y  n o m 1  operations were 
conducted on this day, 

PLUTONIUlti UWRATORZES: 

D-lO7A L 

May 11 -0,045 a/& =The neceseity o f  weighing 
plutonium specimen8 on a large capacity balance 
which is not enclosed m y  have cawed this’ 
above tolerance air count. T h i s  material uaa 
being eent to Rewvery. 
na8 done irr a closed container, 
was probably caused by the transfer of the rmt- 
erial to the olean container. 

The actual weighing 
The air count 

. 

April  21 - 0 . u  c/dL -The high a h  count on 
t h i a  date was due to current failure ~topplng 
the ventilation eyetern. This air  fanure ma 
not noticed until late this  day. 

A p r i l  25 - 0 , W  c/dL -The saxupling of Plutonium 
mtalin large oapaolty was condwted on t h i s  

k y  3 -0.052 o/dL -Several  samples, both Lsrge 
and emall, were handled in the dry box traln. 
Work necessitated having the a i r  look open 

Msy XO -0.036 c / d L  -!Cransfer o f  Plutonhm - 
plea to and f r o m  dry boxes could account for 
this air count. 

day 

t-8. 

. 
-9- - 
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- :  

2A Monitoringin . t;ay 12 -0.476 c/m/L =A general cleanup of dry 
Tech Area boxes w t ; ~  made on t h i s  date. Hespirators and 
(continued) full protective clothing were worn. 

u s  

May 12 -0.092 c/m/L -Fuming hoods were cleaned 
on t h i s  date. Respirators and full protective 
olothing were worn. 

. April  29 -0,108 c/m/L -It was noted that a s,mU 
open contaminated waste can had been placed near 
the  f i l ter  queen. - "his can has been replaced by. 
a large chn with a self closing lid. Also met- 
allographic specinions were polished inside the 
drybox. 

k y  2 -0,313 c/m/L -The process of pollshing 
Plutonium metal in a hood was carried on this 

.- day. This is a purely experimental technique, 
not . to  be used as a routine operation. Respir-. 
atore were worn during t h i s  test. 

h y  ll -0.308 a/m/L -The cauae of t h i s  above 
tolerance count is unknown. 
tions were conducted on this date, 

Only norm1 opera- 

May 12 -0,295 o/m/L -A general cleanup of a l l  
dry  boxea mi8 done on t h i s  date. Respirators 
and coniplete protective clothing were worn. 

D-3ll: 

A p r i l  21 -0.123 o/m/L -Transferring of samples 
from a dry box t o  a hood was done on this date, 
Otherwise only norm1 operations were conducted. 

April 26 -0.038 c/m/L -Transferring of samples. 
from a dry box t o  a hood could account f o r  this 
above tolerance a i r  count.. 

D-300 I 

May 2 -0,072 c/m/L -A general cleanup of dry= 
boxes was done on this date. Respirators and 
complete protective clothing were worn. 

APPROVED FOR PUBLIC RELEASE. - 
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ZA hIonit0ringi.n SIGMA BUUDIHGt 
Tech A r e a  
(continued) Room 22Eh 

May 13 -0.252 o/m/L -Cleaning of two lnachhes 
that had not been used for eeveral weeks p18a &ne 
on th i s  date. This could have stirred up nome 
contaminated duet and caused thie high alr  count. 

Nose Swipe Tests: 

During the mnth of ky, 1095 nose count6 were 
recorded for D Building personnel. 
of nose counts taken was 1.9 c/m. 
above tolerance counts recorded: 
eotriciana -2l8/163 and 22l/U9. 

The average 
There were two 
both on Z l a  el- 

3 4  nose counts were reoorded for S i p  Building 
personnel during the month of ky. The average 
of the nose counts taken waa 4.7 o/m. 
two above tolerance counts recorded: University 

There were 

and a University of 

Hand Count Testst 

During the  mnth of k y  4450 hand counts were re- 
corded, 
age w80 70 o/m. 

The highest individualhand count aver- 

. contaminated Accidents: 

There were no cont&minated accidents reported 
t h i s  month. 

Generals 

The shoes of the personnel leaving D Building 
were cheoked twice this mnth. A s n d l  amount 
of contamination nas found but generally the con- 
tamination found was batmen 50 and 200 c/m. No 
shoes were confiscated t h i s  month. A large a- 
m o u n t  of equipment was monitored for mlntenanoe 
work, and for property disposal. The aontamln- 
ated trash and property dispoeal operatiom were 
carried out  without mishap during the entire 
month. 

I 

I 
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Surface Monitoringr 

A total of 1% moms was monitored during the 
month giving a daily average of 5 rooms. A to ta l  
of 253 counts between 5,000 o/m and 20,000 o/m 
was found, and them were 168 counts over 20,OOO 
o/m, An attempt waa mde to docontaminate all 
hot spots as soon as they were found. Pee R e o  
portable metere w i t h  pencil probe8 and 3 p  x 6" 
probes were the priaoipal instruments u~ed, sup 
plemanted by the Zeuto, Poppy, Victoreen and 
boron lined Heufron counters, 

A l p h a  Air-3orne Contanhatiom 
West were as follows8 ' 

. 

I 

Counts for DP 

Enders 
krtines, 8. 
krtlnee, V, 
Romero, J, 
Valdes. 
Vandervoort 
v i g i l  

No, over 
T018mQce Counts 
!& April  

No. of 
Tests 
- - Location 

0 015 
0.006 
0.003 
O.OO0 
0.008 
0.003 
0 ,022 
0.o00 
0.003 
O.OO0 
0,009 

23 
23 

4 
1 

1 
0 
2 
0 

Om077 

0,036 

0,085 
0,017 
0,179 

0.050 

0 , 003 

0.006 

0,003 
00018 

0,037 

23 
22 

1 
0 
1 
0 
2 
0 
0 

- 0  
1 

3 
0 
3 
0 
2 
0 
0 

East hn i fo ld  
West knifold 

21 
21 

UNCLASSIFIED 
APPR RELEASE 
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W'1 LU133lrltu 

No, over 
pro. of Tolerance Counts 

&cation - Testa 4 9  Apri l  

'Inuut-linht tims 

. East lldanifald 17 0 

West Manifold 17 e 

OuitpUt-Night tbB 

0,064. 0,016 Om017 
0,050 OeOO'? 00007 . 
0,024 Om003 Oo003 
0.017 0,003 0,002 

CMR - Contaminated Iaundry t 

Sorting Room 22 1 1 0.087 O.OO8 0.006 
Washing Room 22 0 -  2 0,019 0.003 00010 
Respirator Room 22 0 0 0,008 0,001 '0,002 

2B lbnitoring in Over Tolerance Countsr 
DP West A r e a  
(continued) Room 201: 

Four over tolerance air counts, There i a  B pos- 
elbi l i ty  that these counts were caused while 
lrrrterial WELS being loaded in skull dissolvers. 
The material i a  an oxide hRndled in smrll amounts 
which necessitates frequent opening of dry box 
door i n  order to  get suffioient ziuterial for a 
batch. This was done on eaoh ocasion when the 
sir count went over toleranoe. A anall  hole was 
dimovered in the duct work 60 the dry box, Pro- 
bably th i s  also was a oBuse of the high air counte, 
The hole now covered with tape and an order ha6 
been issued to replace the duct. 

Boom 213: 

One over tolerance air count, ,050 c/m/L. No 
hot material m s  handled and the activities con- 
sisted entirely of decontaminating hot apote I n  
the room. 

J b o m  312: 

One over tolerance air count, .036 c/q/L. This 
h h h  count could not be accounted for. No pro= 
duction, mainWnance, or clean up W ~ E I  performd 
on t h i s  day and no personnel worked in tho mom. 

APPROVED FOR PUBLIC RELW! A Ccicirn 
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2B Monitorhg ia ~ O I U  ~ 0 6 ;  
DP West A r e a  
(continued) . One -over tolerance air count,.O85 &/Lo T U  

ocayrred on a day when transfer8 were -de of 
eanr#lee of plutonium flwride in seeled bottles 
from one d q  box to another, There may have 
been aom duet on the outeide o f  the bottler. 
The transfers mre +de in vicinity of filter 
queen and it is doubtful if the a i r  cmtambtt- 
tion was general through out the FOOIIL 

Two over tolerance air eoaats. One oaaurred 
when the blowers uere off for a certain period 
of tim. The other oocurred while ohsnging 
thormocouples on units 1, 2, 4 and 5. lb owr 
toleranoe nose coullte were reoeioed on t h i a  
@YO 

raw - Sort* Rooms 

The laundry had one ov8r tolerance a- count 
which occurred on a day eeveral coveralls wem 
rejoatod became they were e t i l l  hot after  be- 

.- uaehed. They either came f k o m  D Building 
or DP West, Alrao eome f r o m  Signm B u i l d i n g  were 
rej9otM that day. 

Results of Nose Swipe Counts f r o m D P  West and 
hundry Pereonnelr 

DP West 

Sumnrrry of Over Tolerance Hose Swi~ear 

Univereity of Cam. operator -Reoeivad a count 
of 510/388 o/m while traneferring batohes on 
hood6 and abenghg transfer tubes, which -8 
oarrfed on a l l  dryboxea in room 4l3, He wat3 
wearing a respirator, though it ie possible that 
the inaide o f  the respirator was contaminated. 

UNCLAISSIFID 
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f l  

. 
21) Monitoringin University of Calif. operator -Received tu0 

DP Nest Area high nose oou&ts. ollb nas 89Af955 c/m received .' 

. (continued) while ohanging drybox gloves in room 413, He 
was uearizrg a respirator and he ua8 atanding 
uloee to drybox. Other men attanding further w 
way had no ottop  tole^ 11088 counts. 

The other nose ut, whioh wa8 58/332 a/m, we8 

papera in room 313. 
working is usus- hot, 
pirator. 

e .  

' probaw reoeive 3 while helping cthmqp~ filter 
The hood in which he was 

Ke was rearing a res- 

&nd Counts: 

5 a d  oontadnatioa of personael leaving: Build-  
j5.g #l and Laundry a8 recorded on hand count 
card68 

Unlv, of Calif. Iauadrg 

N-er of &nts recorded 1237 4 3 0  1928 
Number over tolerenoe rc 3 0 
Hlghest single oount 

, recbrded 5000 1000 200 

& n i t o r b  of Produot Containers 
.. 

~ - m r t e & e ~ l  sent to process uae mpnitorei~, 
Pitre alpha contamination I t e  having counts be- 
tween 350 u/m ta 10,OOO o p" m were found. 

A U g  , dreading8 were moderate. (mrXinnrm 13.3 
mr/hra $ at mntaot.) 

@ peraent of Wm containere received from de- 
contamlnatlon were below tolerance. These uere 
rent to the vault for storage. 

4 8  rejeoted Wu containers were worked thie 
month, A11 were satisfactorily cleaned. 

A l l  eanrplee tranaferreb out of DP West wem mono 
itored. A l l  mre b e l o w  toleranae. 

. 

. r. 
nbminated Acaidenter 

No contaminated accident8 tbia-mnth. 
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2B Manitoringin . Amerioium Jaborato~r 

ChRvO'o 

DP Nest Ares 
(continued) Oenera A t  

Room 319 was opened on the ninth of tbis month 
but a8 yet no b t  irorka ie being carried on. 
The room was monitored once s h e  thon, 
airlook in the room is hot and l e  to be taken 
out 8s soon as possible, 

Surface Yonitorinqr 

Room 307 m a  oheoked 13 times tbie month using 
a Pee Wee with a 3a x 6" probe, There ma a 
total  of 31 spots of over 500 o/m, AU spots 
were deoontaminated by the time 8 reoheck WRS 
given, The counting rooms 329s a d  3291 also 
were checked and no hot spots were found. Of- 
fice space and looker rooma were cheaked this 
month and no hot.apots were detected, Hot shoes 
were checked once this month and no over tole- 
ance oounts were found, All ndecellaneoas items 
were oheoked whenever requested. 

~ 0 6 h ~ S  

All labratoby personnel have wristlets and film 
badgee. There were no over tolereince exposures 
t h i s  month, The men &EO have penal l  ahambere , 
(Keleket type), these are aharged every morning 
before men take them into laboratory, No ovem 
tolerance exposurea uere found. 

Beta-Gamtm S u m q  L 

B e t a  and gammr surveys of  the mmri waf made fre- 
quently this month, All hoods and dryboxes were 
nonitorad and no exceaaive radiation was detected. 
The vlotoreen aurvey meter was used for thie 
pose. All active mrterial is well sidelded by 
lead foil. c 

Air Flow in t o  Iiooda: 

The air f l o w  in to hoods and dryboxes waa ohecked 
about onoe per week. No drop ia air f l o w  was ob- 
served. F i l t e r s  are changed when-ever a. drop in 
air flou is deteated. 

. 
nrrKuvLu P'UK r 
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fbsnd Couuta: UNCLASSIFIED 
2B Yonitoringin 

DP Weet A r e a  
(continusd) Threo hundred end two hand counts were taken 

tbie month, There were no over toleranoe oountn. 

There were 64 nom swipes takon this month. 
There were PO over tolerance counts. 
8-10 count was 3 c/m, 

Higheat 

Air-Borne Contamination b e t s :  

21 teste were nrade this mnfih, with an exteneion 
of the f i l t e r  queen a t  breathing level,  There ' 
were 110 over toleranoe counts, 
Highest single count for month: 
Highest single count last month: 

Instrumemtation: 

Pee Wee, Zeuto, Viotorean Suntey Meter, Cuth 
Pie ,  and Electroeoope. Sweepee i s  out o f  order. 
Filter paper counter for this lab ie on order, 

.OOG o/n& 

.002 o / d L  

. 

Waste Treatmsnt liab 

Surface Yonitorinqr 

This lab was cheaked f ive  times during the 
month, No hot spota of over 500 o/m were found, 
The area around the lab was checked for any eon= 
tamination on the ground, Iyo hot spots found. 

Noee Countat 

- 
- 

Fifty nine nose s w i p e s  were taken t h i s  month. 
Mo over tolerance counte were found this moa$h. 
The highest single oouat was 3 o/m. 

@ad C O U t l t 8 t  

232 hand counta were taken this mnth, There were 
no over tolerance counts this month. The highest 
siagle count was 200 c/m. 
ag. 1 ~ ~ 8  1 aim. 

The'higheet single awr- 

, Air-Borne Coatsdn8kIon Tes t88  

4 22 tests mre run t h b  mnth. 
toleraoce counts. 
Eighest dingle count foLt th is  month: 
Highest single count for last month8 

Average count for thia monthr 

There were no over 

,003 a/& 
,001 o/m/L 

,0003 U/& 
Average count for  thia mnthr 

APPROVE~-F~~C=PUBLIC RELEASE 

,0004 o / d L  
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2B !donitming:in 
DP West A r e a  
(continued) 

2c Monitoring in 
DP &et  A r e a  

.. UNCLASSIFIED 

Instrmmsntatlqt 

Pee wee, Zeuto, and Viotoreen ~UrVey  Mater were 
ueed by thia lab to deteot eontamination. A l l  
instrumente are i n  good working order, 

Surface Monitoriaqs 

There were kO4j?oonrs monitored during the month 
w i t h  a total of 3557 positions ohecked, O f  
theee posithns, 199 gave r d l n g a  rang- from 
25,000 to infinity (over 2 million). Fifty 
four of these positions were not aleaned on the 
wy observed, It wae necessary to o h m  13 
roomB, Building 51 wa~ monitored periodlaally 
with 110 recordable contamination being found. 
Shipment contrriners were monitored 3 times dur- 
ing the nonth with counts be- found ranging 
from 200 o/m t o  30,000 o/m. 

-T 
A h B o m r e  Contadnation T8&8t 

Air contamination data gathered dur- the 
month la as follorrs: 

No of Tests 
3.2 
12 
12 
u) 
22 
10 
10 
22 
1 2 .  
12 
10 
10 
22 
22 
22 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

0.063 
0,432 
0.021 
o,o&o 
0,037 
0,028 
0,036 
0,050 
0,016 
O e U 6  
30010 
0,009 
0,133 
0.196 
0.984 

O.OO8 
0.w. 
0,005 
0,013 
0,006 
O.OO6 
0,008 
0.008 
0,003 
0,007 
0-OQb 
0,003 
0,025 
0,019 
0,238 

0,009 
0.020 
0.002 
0,003 
0,033 
0,m 
0.020 
O e O 0 5  
0,003 
0,006 

0,008 . 
0.026 
0,023 
0 282 

00008 

The average air=bornn contamination levels are 
as follows: 

# 

ISthaust duota 
W B P r i l  
0,238 0.282 

S b c k 8  0,022 0.025 

-16- 
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2C bnitoring i n  Nose Swim Teetet UNCLAISIFIED 
DP East krea . 
(continued) -re were 233 no80 counts taken during the 

month. There were none over toleranai. 

&lad Counts? 

There were 1158 hand counts recorded d u r a  the 
month. There w e r e  none over tolerance (50,000 
o/m). The highest single average was 15,000 a/m. 

Contaminated Aocldenttr r 

There were 110 contambated accidents during the 
mnth. 

4 

Generalt 

A periodlo che& of shoes leaving Allhrling 51 
showed alight  ont tam in at ion, There  were 240 
pieces of glassware decontaminated during the 
month, of them 66% ware found d r  toler~mo 
(1500 u/m) after 3 Watr-80 The rest were die- 
peed of by burlal in the contarnhated dump. 

- 

2D Bay0 Canyon D o B i . I W t r y &  
Chemistry 

- Isbratory The daw dosage for mea working at Ram 
was 0.07R. The highest dally baa@ was 0,22R, 
The proposed tolerrrnoe of 0.38 per week wa8 ex- 
ceeded three times, the highest weekly doaagm 

Personnels 

Eight uaeee of bo@y contamhation were found h 
the dalfy monitoring, Five of these were on the 
hands and the other three on the head. The high- 
est was 17 m r / h  on the hrnd, (measured with a 
Vlctoreen Model 2fi3A beta shield open.) 

Meser 
V i v i a n  

being o.az~, 

Generaat 

und h- the monitoringroom (at the 
3.5 mr/hr. 

-17- 
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34 . Instrument Section 

Mintenanco A breakdown of nrtintannce work done in each 
area: 

Tech Area: 
NO. NO 

Carlson 
EIull 

A b b o t t  

B e a l l  
A b b o t t  

C h i c a g o  ibnd Counters 
Pee Nee 
Zeuto 
Soaler (Standard A l p h e )  
Victoreen Abdel 263-A 
POPW 
cutio Pie 
Electrometer bdel  LlOO . 

Routine 12 
Routine 13 
Routine t. 
Routine 3 
5 .  5 
Routine 2 
5 5 
2 2 

DP Westr - 
NO. NO 

p a t r u m e e  p,libreted Repafred 

Chioogo Ifand Counter 0 20 
Chicago Poppy 0 . -  1 
Scaling Neutron Counter 1 0 

I 9 Pee Wee . .  

Victoreen - 3 
Zeuto 0 2 

pP Eaett 
NO NO 

*?ltrume4t Calibratq &palred 

Chicago Fhnd Counters Routine 2 
C h i o ~ g o  H.C. Converted 
t o  POPPY Routine 3 
Pee lee Routine 2 

probe and klxitemnce and Fabricatioq 

obe or Screeg Jhaired Total 

el, screens 22 m 22 
4x6. probee 0 20 28 
Chicago  hnd 
Counter Probea - 4 4 

APPROV=OR PUBLIC _ -  RELEASE 
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DNCLKSSIFIED 

3 Instrument Probe or Screen RepaFred Total 
Section 
( contfnued) Pee Wee Probes 3.l . 30 41 

Pee Wee Screens 50 m 50 

CounterSoreena 3 .. 3 
* chlc!ego HEnd 

1. Servo System altered. 
3. 3 panels punched and drilled, 
3. B a d  plate  for strain gauge recorder made, 
4. Cut holes in panel nock for acope. 
5. Metal ~ t o a k  mck built. 
6. Assembled panel no& cabinets. 
7. &de nanm platee for W i d  tester. 
6. &de ~ y ~ m e  plates  for emergency oontrolbox 

and plates for test  statione. 
9. Construoted 2 lead pigs. 

10. Constructed table for turret punch. 

38 Inetrumnt Section 
Researah and Development 

Deal 1. Tests were run on four different neutron 
counting chambers to determins the relative 
aounting efficiency of eaah. For each chamber 
the optimum operating condltiona of voltage and 
input circuit was found. Then a l l  cbambera 
w e r e  tested clrrder similar aonditions. 

The followhg chambere were tested8 

1. Boron lined-liamrfaotured by Chicago Met 

2. Boron lined-llkunxfaotured by General U e C -  
t r io  Corp.-Model BP-A6B. 
3. Fission Chamber (Approx. 0.2 grrrma of 
25) Obtained from 111-1 G~OUP. 
4. Fiseion Cbmber (Approx. 0.2 grams of 
25) Obtained F r o m R - 2  Group. 

kb, type 17s &del 13 

The relative counting effioiencies of the above 
chambers are in the approximate ratio of 
44t20;3:3. All of t h e  above ohambera aro of a- 
bout the aame pwaical  siza, except the laat,  
whiuh i a  about 3% of the volume of the others. 
The latter chaoger hss 8 mwh larger aspacity 
than the othere and coneequently a muoh smaller 
pulse height. Inaamuah as the small phyaiaal 

1 -1 9- 

! 
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3B Instrunient 
Sectlon 
Hosearch and 
Development 
(contiwed) 

Jenkins 

Lark- 

1J “ A S S  1 FI ED 
size is of no great advantage i n  our applica- 
tion, this seems t o  be a diequa- charao- 
teristic. 

lhpsrimnts were run to determine the effects 
of variations in the amount of moderator on both 
the cotifitlng efflalenay and the flatness of the 
plateau.of chambers. This is ap2licable t o  our 
chanbers since they all m a t  slow nwatrona. 
When the amount of mCrd81?at01? around the ohamber 
and aomoe m s  incrwsed the flatness of the 
plateau fell o f f  and the counting efficienq in- 
creased. For Instance, a 25 t h e e  harease 
aounting eff icienay from a given source resulted 
in a change in plateau f latness  of f r o m  a %$ 
rise in count rate to a 50% rise in count rate 
over the earns interval. 

Teat were also run to determine the effe‘ct on 
plateau flatness of varying the operatiag vo1- 
age point within the proportional regbn. It 
was found tbt the plateau flatness wried verp 
little with voltage but that it was s l ight ly  
flatter at lower ahaniber VOlbg90. 

. Three equipment failures occurred and were re= 
palred. 

2. A coincidence puleer ua8 built. The Unit . 

ia t o  be used to check the recoveq time of the 
shler  pairs that are to be purchased in the 
ture. 

An hwetigation 1088 begun for a new design of 
saaler binaries which m e  only one ttlibe, are 
capacity offurpled and have a much faster resolv- 
ing tine than. the type currently used. 

3. Work on a neu type of a i r  colleator and auto- 
matic flow regulabr is contfnuine. A new type 

I of paper holder was designed ‘and kilt, with- 
vary satiefaotory results. 

4. The development of a small proporti0nal ax--*-- 
pha counter was continued. 
circuit components to try to  decreasepower con- 
sumption were made. 

Tests & various 

5. The devehpnrsnt of the distributed ampl5,fbr 
m e  aonthued. A 500 watt induction heater ma 

i 
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U NCLASSl FIED 
3B Imtrument 

S e c W  
Rarearch and 
Developmat 

. (continued) 

Remoth 

constmated for DP 

strain gage control unit I s  
built to obtain long time 
of tuballoy spheres for WdR-9. 

- A  bonded resistance w i r e  8m-h &ge is being 
used as the senalng elemnt. It is arranged in 
a wheatstone bridge so that a resistance change 
in the gage due to strain may be indicated by 
a voltage change in the output of the bridge. 
This voltage f r o m  each of the four channele w i l l  
then be fed t o  a multipoint potentiometer re- 
corder. 

Provisidns are =de jn the control unit to ad- 
just the zero positions, change the seneltivlty 
through a range of  100-1 and to oompensata for 
gages of slightly different sensitivi.ty. 

. 
. 

Original calculations indfcated that a eensitfv- 
ity of 50 mi.cro inc&ea per inoh would be auffi- 
dent .  However, preliminary tests showed that 
a sensltivfty of a t  least 5 micro inches per 
inch would be necessary. T h i ~  sensitivity is 
about twice that obtciinable by sny wmmsrc~l 
instrument. 
gages in one bridge cirauit merely by throwing 
a switch. This mkee possible a sensitivity of 
about 2 rnfcro inches per inch. 
rill lndiaate a b e a r  curve of strain directly 
in micro Inches per inch. 

7. 
made on the sample &ata proportional counter re- 
ceived about a mnth ago. This unit was a eo-. 
memial lnstrunsnt altered t o  meet the needs of 
the J-2 efficiency group. These t e s t s  iadioete 
that this unit was rether poorly designed and 
that very little testing was done at the factory. 
One of the requirements of th is  instrupzant was 
that it should be ia operation a hour6 a day. 
Four dap after tests  were begun the high vol- 
* m  Supply broke do=. 
er Component failure WEB observed. 
unit was very inconsistant. This trouble m e  
traced to inadequate design and poor construotion. 
Besides these mzlrpr mechanical defects were found. 
In view of the great number of diff iault ies  fhnt 
were encountered in only the first three reeke of 
testing it iS questionable that if a qwntity of 

It is  also posaible to u8e two 

The recorder 

A oonsiderable IZUI&W of t 0 E t S  ham be= 

Three di3y6 later W t h -  
The scaling 
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38 bstrument 
Seotioa 
Res- and 
Developmbnt. 
(contbuod) 

Rexroth 
A p p r U  . 
Smith 

UNCLASSI Fl€Q 

these unite w a r e  obtained they wo@d be eatin- ' 

f80tory. 

8.' The f i r e t  produotion model of the recording 
count rate mter that wa8 developed during the 
past f e w  months baa been completed. Apperenb 
ly none of the many modiiications that were 
mpde on the inetrument to faoilitate i t s  produe- 
tion has ohanged i t 6  operating characteristias. 
In th&a unit a l l  of the aompanents are built in, 
to emll sub assembliba. This construotion 
serves a twofold purpose, f i r a t  m a t  of the a- 
88mbU.aan be done outaide the chasais and a e b  
o d l y  one pereon oan complete a quantity o f  each 
sub assembly a t  one time dnimim(aing the chance 
of error during assembly. A sample of each of  
these sub sasembllee b e  beeaconpl.eted. A un- 
4 u e  oonetnrotion is being ernplqmd to makd the 
chassis. F i r s t  a l l  of the holes are punched In  
a preout aluminum plate end then the chassis l a  
f o r d  on a brake. This mkes possible the use 
of a turret punoh instead of a d r i l l   pres^^ 
Moat of the holes in the panel uiU aleo be 
pttnohed. An anodized alumham finieh is being 
used on the panel and chassis whioh rili give a 
very bard smooth finish, that rill be easy to 
decontaminste. The ease of the inetrumont WU 
also have a smooth f inish called hammertone. 
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JOB UiD PERSONEEL 

1A. Speoial Problrma 
Health Chomistry 

Health Chemistry Woblam No.1 - Anals- 
sis of Lo6 blamns DrinkinR Water Sua- 
for Toxic Materials. 

Kennedy, Sohnap 
Fluorine analysis resulte for the water 
eauplas reported laat month were as 
follows: 

W e l l #  1 2 3 5 6 creek 
Frijoles 

F ,ppo  100 1.5 0.5 Oe5 2.0 - 0.1 

Note - Drinking water standards a8 pre- 
scribed by the Public Health Service 
(2 Uay 1947) state that approved drink- 
ing water shall contain less than 1.5 
parts per million by weight of fluoride, 

Water samples from the mountain sowces 
were taken for analysis for radioactive 
contaminants, The analysis are in pro- 
mess8 

Health Chemistry Problem 140.2 - Quanti- 
tative Radio-As- of Filter P a w  - Used 
in Air Samrdiruz t o  Determine Absorption. 

- No work done this month. 

Sohulte, Sohnap, . ~sce l laneoua  
RhOd.8 

Air was aampled at the Sigma Hutments 
with the New York Sampler while a beryl- 
Uun inventory naa being made, The fa- 
ter papers used for collection (Whatman 

. 41) were prepared for spectrochemical 
analysis for beryllium, and submitted 
to cm-1. 

cox A sample of fluid Prom a septic-tank at 
TD Site was analyzed for p o l o d ~ m ~  A 
alight trace was found, spproldmately 

-% 
25 c/m/L8 
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1B. Health .Physioe 

Xennsdy, Rhodse 

Rhode 6 

Xennedy, Cox 

UNCLASSIFIED 

Particulate Air-Borne Contamination 

1. 
t h e  tray .at the  airport .is continuing, 
samples being collected weekly, 
Radio autographs of these dust samples 
have been made using the NTA (special 
alpha track) plates, A very few alpha 
tracks have been found in each case. 
These dust samples will' be radi+assayed 
for  polonium and plutonium. 

2. The Cascade Impactor (improved Ro- 
chester nodel) was used t o  collect dust 
samples in TU Building. An adhesive of 
Csnada Balsam diluted wi th  xylene appears 
t o  make a satisfactory collecting coat- 
ing on the glass elides. The balsam 
later dries holding t h e  particles on 
t he  sl ide,  -The coatin& is not thick 
enough t o  shield out the alpha particles, 
and satisfactory radio-autographs on NTA 
plates have been obtained. Efforta w i l l  . 

be made t o  correlate track density and 
counts obtained using the  ionization 

chaniber scaler, . 

Settled dust sample collection in 

3, Numerous other radio-autographrr have 
been made, NTC plates, supposedly sensi- 
t i v e  only t o  the  highly ionizing f i ss ion  
particles, were tested for sensitivitg 
t o  alpha particles. Background was high 
on the plates, but short alpha track8 . 

were found. Radiwautographa of F i l t e r  
Queen paper from t e s t a  made in D-134 
showed tha t  t h e  contamination coming from 
t h e  dry box following a grinding operation 
was defini te ly  composed of large particles,  

Radio-autographs were made of sample discs 
f romthe University of California single 
stage impactor. 

Pro.1ect Authorization CIuo2-12-15 - - Cons- 
t ruct ion Materials. Resistance t o  C O G  
tamination and Ease of Decontamination. 
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1B. . IIealth Pha-si06 
(Continued) 

COX, Jimer.?ar 

cox 

Cox, Gamla, 
Jimener 

2Ar baoaitoriq in 
Tooh Area 

Chalberg, Eheriok, 
Geoffrion, Jaokson, 
Milford, Montoya, 
Naran jo ,  Ronmro 

This project was covered by 8 progress 
report dated July 1, 1949. 

Several batches of hand tools were 
cleaned and re turnedto  use. Versene, - 
a commercial complexing agent, was tried 
on one batch, but failed t o  clean the  
tools, X U  + Citric Actd + Igepal 
treatment with steam cleaned the same 
batch below tolerance levels. Thi s  
treatmefrt with steam as a heating and 
agitating agent, folloned by neutreli- 
eation with Na CO has produced t h e  
best reaults of & t h i n g  80 far tried. 
A strong n i t r i c  acid solution failed t o  
produce the desired decontamination, and 
so oxidized the toola tha t  many were 
rendered useless. 

-Chemical Karfare Service F i l t e r  T e s t .  

. Results have been so indefinite and un- 
certain t h a t  t h e  test has been diacon- 
tinued for the present. 

Decontamination Room 

Two hundred f i f t y  item8 having-a pur- 
chase value of approximately $5000 were 
decontaminated and returned t o  use, 

were also cleaned and returned t o  use. 
Two men spent three and one half daya 

. at t h e  Bay0 chamical shack helpine with 
routine decontamination. 

- 
. Sixty-three metal storage containers 

Health Passes 

No. persons sent on health passes: U O  
Over tolerance samples: 0 
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2A. Monitor5ng in 
Teoh Arua 
(Continued) 

Surface Monitorinp, 

Building 

Rooms godtored 

Av. No. rooma 
Per day 

No, position6 
checked 

No. positions 
over 500 c/m 

No. positiana high 
af'ter 5 hours 

*Borne Alpha Contadnation Tests - 
Afr contamination tests were continued 
i n  D and Sigma BuUdings.  A comparison 
o f  the .oounts run in these buildings 
during June and July is ahown on the 
following, page. 

! 

I 
: -  

.I 
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Lcation 

sigpls 2lc 
sigma 22 

- sigma 22B 
sigma 22E 

URANIUU: LABcQlATORIES IN D BUILDING 

)lo. of over - Nomoi Tolerance Counts 
June Tests July - 

20 0 0 0,009 0,001 
19 0 0 Om0118 0,008 
20 1 0 0 .loo 0,019 
20 0 . 1  o-.ol8 0.007 
20 0 0 0,Oog 0,004 
19 0 0 o.ou, 0,002 

PLUTONIUM LABORATORIES IN D BUILDING 

20 
20 
19 
18 
20 
20 
20 
20 
20 
20 
20 
14 

19 
16 
5 
10 

1 
0 
1 
1 
1 
0 
1 
0 
0 
0 
0 
2 

0 
0 
0 
0 

3 
2 
3 
1 
0 
0 
2 
3 
0 
1 
0 -  - 

0,192 
o.ol.4 - . 
0,074 
0 .O& 
0,427 . 
0,005 
0,212 
0,028 
0.007 
0,003 
0,008 
0,982 

0,011 
0.002 
0,006 
0,005 
0.022 
0,001 
0,016 
0,004 
0,002 
0,OOO 
0.002 
0,105 

SIGHA BUILDING 

0 OeI.81 0 ,044 
2 0.086 . 0,022 
0 0.052 0.023 
0 0.109 0.032 

-6- 

Juris 
0,003 
0.007 
0.012 
0,013 
0.005 
0,001 

0,177 
0.088 
0.074 
0,005 
0.003 
0,003 
0.022 
0,021 
0,004 
0,004 
0.002 - 

0.023 
0.066 
0,018 
0,015 

I -. 

! 
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2& Konitoring In 
T80h h a  

(Continued) 

PROBABLE CAUSE FC%Z HIGH A I R  CONTAUINA- 
TION 7 

I 
1 
1 ;  

. I .  

URANIUM LABORATORIES 

D-US - July 13, 1949 - 0.100 c/m/L - 
Several leaks i n  the crucible drybox 
gloves were discovered by the operators 
on the above date. T h i s  may have caused 
the above tolerance count, The gloves 
am t o  be replaced as 8oon as the proper 
size is available. 

PLUTONIUM LABQRATORIES 

Jl-107 - July 0, 1949 - 0.192 c/m/L - The 
highly contaminated tensile enclosure I 

was cleaned out on t h i s  date. Reapira- 
tore and fu l l  protective clothing uere 
worn by the  person involved, 

furnace housing and one of the nhot" dry- 
boxes were cleaned out on the above date. 
Respirators and full protective clothing 
were uorn. 

I 

i 

. !  
i 

_* 

Wl% - JUly 7 s  1949 0,074 c/m/L - The 

D-342 - June UC, 1949 - 0.qU c/m/L - A 
general cleanup of.the laboratory was 
done on this date. T b i s  msy have caused 
the air count, t o  go up slightly. Respira- 
tors and full protective clothing were . . 

worn. 

P.304B - JUly 1, 1949 - 0.42'7 C/& - A 
highly contaminated drybax ua8 cleaned 
out on the above date. Reepirators and. 
.Yull. protective clothing were worn by 

D-317 - June 1949 - 0.212 o/'q/L - 
Polishing operations by electrolytic 
methode and some mechanical operations 
were carried out in the hood on the 
above date, Several laodiiications to 
the methods used have been worked out 
and it now appears feasible t o  perform 
this electrolytic-work in a hood, 

-7- 

. persons cleaning the box. 

- 
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2A. &nibring in 
Teoh Area 
( Continued ) 

I :  
! Several precipitron parts from Sigma 
I 

building were removed *om a a d s d  con= 
tainer, placed ineide a ' h d ,  and decon- 
taminated, Contemlnant was U-235, R e a -  i 
pirators and - f u l l  protective clothing 
were worn by the decontdnators, 

! :  
June 29, 1949 - 0.982 c/m/L - A set of 
dust collector plates from the  25 shop - 1 -  
were removed from a sealed container, 
placed inside a hood, and decontaminated. 
R08piratOr8 and rull protective clothing 
were worn during t h e  operation. 

0-504 - June 27, 1949 - 0,624 c/& - 
I 

i 
I .. 

I 

Nose Soripe Tests 

k&er o f  mipes taken e 209 
Number over tolerance 0 4 

D. 
SiRma 

Highest single count . - n o / w  
Hand Count Tests - During t h e  month of 
JW, 3959 hand counts nere recorded, 
ahming an average hand count of 1.4 c/m 
per hand count. The hi eat individual 
hand count average was e c/m. 
Sontamhated Accidents - On July 12, 1949, 
there was an explosion In the large fur- . 

nace i n  Roam.2l, Sigma Building, during 
melting of Tu shavings, This occurred 
when the vacuum pump on the furnace 
failed, l e t t a  air comein contact with 
combustible materials. This  blew the l i d  
off and let ofide into the roam, The 
area around the furnace was monitored and 
the platform and floor were found to be 
highly contaminated. These were first 
swept and then scrubbed with aoap and 
water. After decontamination counts 
ranged from 50 c/m t o  500 c/m,. A b  con- 
tanrination teats  were taken and a count 
of 0,217 c/m/L was record& during a four 
hour period. Nose counts were takem by 
the operators involved and by members of 
the fire dep'artment, N o  above tolerance 
counts were recorded. 

.. 

. APPROVED FOR PUBLIC RELEASE 



28. Monitoring in 
Teoh Area 
(Continued) 

. 

APPXOVED FOR PUBLIC RELEASE 

JunS 27, 1949. Fire outside of TU Build- 
ing,  This fire resulted from spontsneous 
conbustion of pressed Tu shav5ngs whhh 
were being stored in contafnera outeide 
of TU Building. The ~urrounding area wad 
monitored and found t o  be highly contami- 
nated, This contaminated earth was re- 
moved and stored in metal contalners for 

. recovery. The fire department personnel 
were monitored for clothing contamination 
and several a r t i c l e s u e r e  confiscated by 
t h i s  office and .sent t o  decontamination. 
The a r t i c l e s  which could not be decon- 
taminated were destroyed by burying in 
the  contaminated disposal dump, Nose 
counts were taken by all persons involved 
and there were no above tolerance counts 
recorded. 

pneral - Special air contamination t e s t a  
are being taken in Sigma Building during . . 
night work by the  Sigma monitor. These 
operations consist of melting Tu turnings 
in the furnaces in room 21, The average 
air count during t h e  period of June 30, 
1949 t o  July 18, 1969 mas 0.299 c/m/L, 
Nose counts have been taken by the opera- 
t o r s  and no above tolerance counts, %/50 
c/m, have been recorded wi th  the excep 
t ion  of one operator who had one above 
tolerance count, 53/62 c/m. 

Air contamination tests uere also taken 
in the TU Building furnace and aaw rooms 
during night work. The average count in 
t h e  furnace room dur ing  the  p-eriod of 

. c/N/L. The average count in the  saw roam 
was 0.U9 c/m/L. 
taken by the operators I n  them rooms 
and there hae been only one above tolar- 
a c e  count recorded, 65/78 c/m, Respira- 
t o r s  and full protective clothing are 
being worn I n  the  furnace room during 
these operations. 

The shoes of the  personnel leaving D Build- 
ing were mnitored twice t h i s  month. 

July 34, 1949 to July 19s. 1949 uus 6,616 

Nose counts have been 

. 

A 
-9- 
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2& Monitoring in 
Teoh h a  
(Continued) 

* 

28. Monitoring in 
DP West Area 

. --- 

small amount of contamination was found 
but generally the C o n t U t i a n  found 
ras between 50 and 200 o/m. No shoes 
were confiscated t h i s  month. 

. A  large amount of equipment uas d- 
tored for maintenance work and for p r o p  
erty disposal. The contamhated trash 
and poperty disposal operations uere 
carried out without mishap during the 
entire month. 

SWf8Ce Monitoring 

Room monitored 105 

hrt inec ,  V.: Ronero, Jp Av. No. room9 per day 5 
Endor83 llertlnes, B.1 . 

ValdeaI Vandervoort; 
Vigil. No. of counta over 

500 c/m . 572 

No. of counts remain- 
ing over 500 c/m 100 

Gas cylinders - Spot checked only. 

. Alpha Air-Borne Contamination - Counts 
for DP N e s t  are on the following page. 

.- APPROVED FOR PUBLIC RELEASE 

I 



APPROVED FOR PUBLIC RELEASE 

yo. &er 
Tolerance Counts 

June julsr - NooOf - Tests Locat ion 

201 19 
213 19 
313 19 
401 17 
406 19 
bo8 19 
413 19 
501 19 
513 19 
508 19 
Hot Locker Room 17 

0.126 
0.016 
0.027 
0.162 
OOOO? 
0.034 
0.w 
0 m007 
0,519 
0,008 
0.011 

1 2 
0 0 
0 0 
2 0 
0 I 
0 4 
2 0 
0 0 
5 3 
0 0 
0 0 

0,001 
0,003 
0.001, 
0.015 
0,002 
0.007 
0.008 
0,001 
0.057 
0,001 
0 ,003 

0.011 
0.003 
0.001 
0.000 
0.047 
0.028 
0, oar, 
0 0002 
0.022 
0,001 
0.005 

PRECIPITRON 

pxnrt-Dastimll 

East Manifold 19 
West Wnifold 20' 

-. - - I 

7.233 
2.079 

1,535 
1.840 
0.403 
0.296 

- I 

0 I 

East Manifold u 
Weat Ahifold 15  

0.200 0,589 
0.009 0.002 

0.047 0,022 
0.023 08033 
0.003 '0.005 
0.002 0.005 

$Mi Contaminated Laundry 

Sorting Room 18 r, 2 
Washing Room 19 0 0 
Respirator Roo= 19 0 ._ 0 

0.021 0.008 
0.002 0.001 
0.002 0,001 

Ly 
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2B. Monitoring in 
DP -7ibst.i Area 
(Continued) 

per Tolerance Counts 

Roam 201 - chs over tolerance a b  count. 
This count was probabQ ~auaed while 
transisring material into skull dis- 
eolver. Resphatora w e r e  worn by all 
personnel in the room. 

poom 401 - Two over tolerance air C O W t s e  
Qle of them occurred on a day when the 
power failed for a duration of approxi- 
mately one-half hour, Practically no 
material was proceased in t h i s  room dur- 
ing the interval over w h i c h  this high 
count was recorded. 

The other count occurred on a day uhen 

cinity of the Filter Queen. 
the3 had a Uranium fire b the vf- 

poom 412 - Two mer tolerance air counts. 
&e occurred when two furnace exhaust 
eyetears were replaced and the other 00- 
curred on a day when the plumbers were 
connecting lines t o  the new air wash unit 
for ClbblO, The plumbers knocked a hole 
through the ceiling fronthe  attic, which 
was highly contaminated. Also, the trans- 
fer of eight batchee from purification 
to dry chemistry was carried on th i s  day.  . 

Respirators m e r 0  worn by all personnel 
in the room. 

poom 512 - Five over tolerance air C O ~ t ~ e  
Two of them occurred on days when trans- 
fer of skull. and pressing losees ware 
carried on. The other three high air 
counts occurred on days when emergency 
hot repair jobs M pressing cane were 
carried on. All personnel in the room 
wore respirators. 

Sortinn Room - CIR ~unclm. Four wer 
tolerance counts, These counts occurred 
on days when a large number of  coverall^ 
were rejected after being washed. 

. .  
! -  

- 
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2B, bbnitoring in 
DP Weot Area 
(Continued) 

. 

There i s  a possibility that the filter 
in the Sort ing Roam hood mas plugged 
and needed to be changed. Thie m a ~ r  
have contributed to  the hi& air count& 

Nose Swim Tests - Results of Nose Swipe 
Counts fro0 DP West and Laundry Person- 
nel: 

DP West Lamdm 
Number of Swipes 

taken 854 330 

Highest single 
Caunt 302/2186 It 

Summary of Over Tolerance Nose Swipes 

i .. 

I -  

I 

1. University of California operator. 
Received a nose count of 5391ZX c/m 
while changing filter pepers in  purifi- 
cation hoods i n  Room 313. H i @ q  con- 
taminated material was probably the-  
cause of the high hose count even though 
he was w e a r i n g  a respirator. 

2. University of Californis operator. 
Beoeived a count of 91/289 c/m while 
making amergency repair on a pressing 
can in Room 513, 
cause of the high nose count. 

This was probably the 

3. University of C U o r n i a  operator. 
Recoived a nose count of 67/(5l c/m. 
would not account for t h e  high nose 
count, but he w e n t  in Room 513 whioh had 
a high air c o u t  on t h i s  date. T h i s  may 
account for the high nose count. He NaS 
nearing a respirator. 

He 

4. University of California operator. 
Received 
while an 
sing can 

a nose count of 320/li17 c/m 
amergeacy repair job on a pres- 
in Room 513 m e  camied on. 

. 
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2B. knitor ing  i n  
DP West Area 

(Continued) 

5. University of California monitor. 
Received a nose count of 249/l55 c/m, 
Maintenance work i n  attic above Room 
4l3 was carried on. A hole was made h 
the ceiling and there was a lot of duet 
falling which could have caused the high 
nose count; 
men' working in the room that day and was 
nearing a respirator. 

60 University of California operator. 
Received a nose count of 502/2186 c/m 
while changing an aspirator in Room 
413. He was wearing a respirator, 

He was t ak ing  care of the 

7. Zia plumber. Received a nom count 
of 148/594 c/m, w h i l e  working in the 
precipitrons. 3mproper f i t t i n g  of res- 
pirator was probably the cause of the 
high noae count. 

Hand Counts - Hand contamination of per- 
S O M ~  leaving Building #l and Iaundry 
88 recorded on hand count cards. 

Univ, - 
of Calif. &amdry 

Number of count8 
recorded 1628 1602 Iroh 

Number of over 
. tolerance 4 2 0 

Highest single count 
recorded 800 5000 200 

MonitorinR of Product Containers - All . 
material sent t o  process was monitored. 
h e  alpha contaminated spot having a 
count of 500 c/m waa found. A l l  , 
readings were moderate. (Average 12.3 
m/hr # at contact.,). . 

Sixty-six percent of *W* containers re- 
ceived from decontamination were below 
tolerance. These were sent t o  the ware- 
house for storage, Forty-seven rejected 
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2s. &nibring in 
DP -fleet Area 

(Con timed) 

Chams 

W* containers were worked this month. 
All were eatisfactorily cleaned. 

AU samples transferred out of DP West 
were mnitored. A l l  were belorn tol& 
a c e .  

~ t a d a a t e d  Accident8 - No contaminated 
accidents this month. 

periciurn Laboratorv 

&stalled and is  ready t o  be put 
into use. The sir lock has been taken 
out of the roam and the spot that was 
hot decontandnated and painted. This 
room was checked with Pee-wee using a 
3 x 6 probe. 

era1 - All equipment in Room 319 has 

No hot spots were.found. 

urface Monitoring - Ten checks Were 
L d e  this month i n  Room 307 using a 
Pee-nee with a 3 x 6 probe. 
seven hot spots were found over 500 c/m 
and a l l  were cleaned by the time an after 
decontamination check was given. Count- 
i n g  rooms 329s and 3291 were checked and 
no counts over 500 c/n found. The office 
spece and all cold areas were checked and 

. no hot spots found. ldiscellaneoue m d -  
. tor- was done when requested, The akr. 

flow into the hoods and dry boxes were 
checked. 
tected. 

mGty- 

No drop in a i r  flow was de- 

Nose Counts - A total of seventy-three 
nose swipes were taken this ~?onth. The 
highest single count was 39 c/m. There 
were-no over tolerance counts thia month. 

Hand Counts - ' A  total O f  380 hand Counts 
taken this month. The highest rringle 
count was 200 c/m, No over tolerance 
counts were found. 

Jdr-Borne Tests - A total 05 nine runs 
were made t h i s  month with the &ension 

1 . .  
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2B. Eonitoring in 
DP west Area 

(Coatinued) 

on the  filter queen at breathing level, 
No over tolerance counts were found this 
month. Highest single count this month: 
,003 c/m/L. a h g l e  count &st 
mnthr ,006 Average count this - 
month: .OOU Average count last 
montht .OOU 

Dosimetry; - A l l  plant personnel have film 
badges and wristlets which are worn at 
the  same t h e .  No over tolerance expo= 
sure nas found. A l l  have Keleket type 
pencil chembers that are charged every 
morning before t h e  men enter the lab,  

$eta and Gemmz Survq - Beta and Camma 
surveys were made 04 the room using the 
Victoreen Survey meter and the Zeus meter. 
No excessive radiation was detected. 

Instrumentation - Pee Wee, Zeus, Zeuto, 
and Victoreen Survey meter were used for 
the  monitoring l.n t h i s  laboratory, 

Waste Treatment  Lab 

2C. hnitorfng in Surface Nonitoring - The laboratory w a ~  

hot spots. of over WO c/m were found and 
were clezned up before af t e r  decontami- 
nation check was given. The porch and 
area around the lab was checked once and 
no contamination was found. 

DP Eaet h a  checked four times th i s  last month, Four 

Pilt inge rud 

h h e n d ,  Lopez, 
Stenhope, ddasoarenae 

p s e  Counts - A total of 28 no88 swipes 
were taken Last month. The highest single 
count for month was 5 c/m. 

Band Courts - A tota l  of two hundred and 
sixty-two hand counte were taken this 
month. There were no over tolerance counts 
this month. ~ . 

-Borne Tests - A total  of thirteen t e s t s  
were made this nrnnth. There were no over 
tolerance counts. Higheet single count 
this month: ,001 c/m/L, Highest single 

I 
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( Cont irmed ) I 
count last month: ,001 clmf.. Average 
count t h i s  month: ,0005 c q/L, 
count last month: ,0004 c/m/L. 

Average 

Instrumentation - Pee R'ee, Zeuto & Vi+ 
toreen Survey meter were used by this 
lab for the detection of surface con- 
tamination. A l l  were in good working 
order. 
er were a lso  used. 

The Filter Queen and hand count- 

posimtry - A l l  personnel have been is- 
sued film badges and wristlets along 
with Keleket type pencil chambers, 
over tolerance observed. 

No 

Surf ace Xonitoring 

Room mnitored S72 

Positions checked 3312 
No. of positions 

over 25,000 150 

. No. of counts r d n -  
ing over 25,000 40 

Rooms closed 8 

Personnel Monit or- 

No. af nose swipes taken 215 

No, over tolerance 0 

No, of hand counts taken 1029 

No. over toleranco 0 
(50,000 c/m) 

Ah-Borne Contamination Tests - Air con- 
tamination data gathered during the month 
is on the following page. 

-17- 
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5203 
5204 
5x15 
5- 

5210 
s a  
5212 
5213 
52u+ 
5227 
5230 
Stack #l 
Stack #2 
A i r  Duct 

)looof 
Test a 

11 
u. 
11 
.lo 
2l 
10 
10 
21 
11 
3.l 
10 
10 
21 
23. 
21 

- 

2D. Bayo, Canyon 
Chemistry Larborahry 

Piltingsrud, Vivian 

No, of over 
Tolerance Count 8 

June Juls - 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 . o  
0 0 
0 0 
0 0 
0 0 

The average air-borne contamination le- 
vel6 for stacks and ducts are as follcma: 

Ihhaust Duct6 
Stacks 

p h u n l n a t e d  Accidents - There were no 
contaroinsted accidents during the mnth. 

pneral - A periodic check of shoes leav- 
ing Building 51 shcmed Blight  contamha- 
tion. There were 745 pieces of glass- 
uare decontaminated during the month; of 
these 93s were found under tolerance 
(1500 c/m) after 3 washings. The rest 

taininated dump. 
were disposed Or by bUr5.d in the COA-. 

The average daily dose for 
men 3- wor  at Bay0 Canyon Lab rae .04R, 
The highest daily gamma dosage .29R, which 
also was the highest wee- dose. 

Peraonnel - There were two cases of body 
'oontaadnation during the month. The 
first case was detected i n  the interior 
o f  the nom. Initial readings showed 

I 
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20. hIonitoriEg in 
DP East Area 
(continued ) 

S A .  Instrument Seation 

Bberline , Lenham 

Maintenaaos 

&pr i l l ,  Tattan 

Jenkins 

.Rexreth, Dsal, 
Kemp 

I5 mr/hr. 
was reduced t o  .25 m/hr. The other in- 
dividual's hair gave a reading of 200 
mr/hr. The contaminated hair was re- 

After scrubbing, the  reading 

P1OYed. 

General - Nose Swipes were given on two 
occasions. No beta or ganmra was.detec- 
ted. 
room (at the radiator) averaged .72 mr/ 
hr. 

The background in the monitoring 

A breakdown of maintenance work done i n  
each area: . 

Tech Area 

Instrument 

Chicago Hand Counter Routine 24 

Pee Wee Boutine 31 

zeuto R o u t i n e  3 

Scaler (Standard 
A l P W  Routine 3 

2 Short Tcrm Pre Amp - - - -  
Victoreen 2638 7 7 

Cutie P i e  r, 4 

3 Filter Queen - - - -  
Filter paper counter Routine 1 

Simpson Alpha 2 2 

Nucleomet er 3 3 

-19- 
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3A. Instrumant Seotion 
(Cont hued) 

DP lest  

No No 
Cali& ed Rs&d 

Pee Wee Routine 29 

Hand Counter Routine u 
Victoreen 263 '3 3 

Nose Counter Routine 1 

Abbott 

Beall 

POPPY Routine 5 

Simpson Methane . 

counter . Routine 1 

Model 117 Upha 
Counter . Boutins 1 

- Probe Constructed Remixed 

4 x 6  
PencU probe 

DP East 

Instrument . 

2 lo 
2 4 

Filter Paper 
counter Routine 2 

Pee Wee Routine 1 

F i l t e r  Quem L I I I  1 

Probe and lbhtenance and Fabrication 

Probe or Screen No. Repaired New T o t a l  
Hand Counter Probe 7 1 8 
Pencil Probe 29 5 31 
4 x 6 Probes 53 18 71 
4 'x  6 Screens - 85 85 
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* 9B. Inetrurint Seation 1. During the past three weeks, s3x 
new methane proporbid beta counters 
have been under oonstrucbion. These 
counters will be completed within the 

. smith which are requiring excessive mainte- 
name. 
standard design consisting of an a m p  
lifier and chamber voltage supply on one 
chassis and.a binary scaler w i t h  a built 
i n  resettable regbter and a timer, The 
amplifier is  the same unit that was used 
for the count rate meter, developed'a 
few nionths ago with a few &or Change8 

. in the feedback loops. These amplifiers 
have proven t o  be very stable and reU- 
able. The chamber valtage supply con- 
s i s t s  of a standard 10 K.V. power unit 

. with the tranafoFner and rectifier im- 
mersed i n  oil. Pmer for the power unit 
c w s  from a voltage regulating trans. 
former in conjunction with a variac so 
that the high output voltage w i l l  be in-. 
dependent of Une voltage changes and 
can be.varied over a mid8 range. The 
actual chamber voltage w i l l  not exceed 
5 K.V, therefore the power Unit w i l l .  
never be used over half of its rated 
voltage range and should result i n  a 
much lmer breakdawn .occurrence. 
meter i s  also provided i n  the high vol- 
tage supply t o  permit easy plateau ex- 
aminations without an e e r n a l  meter. 
The binary scaler is  of the  Higganbot- : 
tham type with a switch selecting scales 
of &, 128, 256 or 512. ~n input cir- 
cui t  was employed with a resolving time 
of 5 micro-seconds making it possible t o  
count t o  rates as high aa 100,OOO counts 
per minute with negligible coincidence 
lese. (The amplUler i s  somewhat better 
than this . )  
keep the register firing tube cut off 
msking it .possible t o  keep the cathode 
at  ground pOtential so that when the reg- 
ister fire3 a much larger instantaneous 
current m y  be dram through: the tube. 

Rescerch and Developmsnt 

. Apprill, h a p ,  next f e w  ciaye t o  replace existing units 
Rexreth, Deal, 

T h i s  unit is  of more or less 

A volt- 

- 

A negative bias is  used t o  

1 -  

I 
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JB. Iristrruaent Seotion 
hsearuh er.d Development 

. (Continued) 

: 

Jenkine , Larkins, 
Abbott 

Deal 

Hull . 

. .  
a .  . 

. .. . . KIao this el.in&tes a 20 watt bbeder 
.. network. 

'..These units have been bui l t  with good 
.quality parts and good assembly tech- 
niques with the idea i n  mind to reduce 
tho maintenance required to keep these 
instruments i n  operation. 

2. Five lead shields for counter &a- 
bers used by 5-2 were built. These 
shields w i l l  have 2 inches of lead, 
lined d t h  1/4 Inoh of ateel and 114 
inch of lucite. 

A l l  machine work except painting'on six 
methane proportional counters is being 
done in our ehop. These condata of 
.cutting and bending chassis, cutting and 
engraving panels, and assembly of t h e  
units i n  panel racks. . .. -- 

' _  

.A spedal Jig has been built for a tu- 
:ret punch to  facilitate locat- hole8 
'in panels and chaeaia. Use of t h h  j i g  . 
has resulted i n  considerable saving of 
time in addition t o  making. the punching 
operation more accurate. 

3. Extensive tests were conducted on a 
M o d e l  117 Alpha Counter nodifid t o  count 
Beta. These tests  included measuring the 
flatness of the plateau, the reproduoi- 
b i l i t y  of the count, the coincidence less, 
the background and the effects oflother 
types of radiation. 
tes ts  indicate satisfactory operation. 

The results bf these 

4. 
Beta Proportional counter using 2C5l 
ecalera and trigger units was completed. 
This unit i s  now being tested. 

-5. A control panel to  electrically con- 
trol  the 4-54 control equipment was bui l t .  
This panel coneists of switches and a re- 
lay t o  control the e q u i p n t  oppoeite the 

A %readboard" model of a .complete 

. .  - .  . . .  . .  
-22- 
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UNCLASSIFIED 
i 

3B. Instrument Sootion panel. Electric interlocks make it b 
Resesroh and Development possible for an operator t o  use any- 

thing but the correct operation sequence. 
Work has been started on additional pan- 
els of s U a r  design for the first six 
operations. 

6. 
used in the construction of  chambers5s 
being built. 

(Continued) 

~n induction heater which w i l l  be 

! 
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JOB M9 PERSONNEL 

1A. Speoial Problrma 
. Health Chomiatry 

Kennedy, Sohnap 

cox 

GROUP cw-12 

H.F. Schulte 

Health Chemistry Problem Mo,l - hly -  
sis of Los blnmns Drinking Water S U I  
for T d c  Materiale. 

. F l u o r h e  analysis result8 for the water 
eanples reported laat month were as 
foUms: 

W e l l #  1 2 ' 3 5 6 Creek 
Frijoles 

F,pmo 1.0 1.5 0.5 Oe5 2.0 0.1 

Note - Drnking water standard8 aa pre- 
scribed by the Public Health Service 
(2 k y  1947) atate that approved drink- 
ing water ahall contain less than 1.5 
parts per million by weight of fluoride, 

Water samples from the mountain aource8 
were taken for analysis for radioactive 
contaminants, The analysis are h pro- 
gresa, 

Health Chemistry Problem 190.2 - *ti- 
tative Radio-As- of Filter P a m  Used 
in Air Sanding t o  Determine Absorption. 

No work done this month. 

jKsceUaneous 

Air mas sampled at the SI- Hutmte 
with the New York Sampler while a beryl- 
lium imrentory was being made. The fil- 
ter papers used for collection (Whatman 

. 4 l )  were wepared for spectrochemical 
analysis for beryllium, and submitted 
to cm-1. 
A sample of f lu id  f r o m  a soptic-tank at 
TD Site was analyzed for polonium, A 
slight trace uaa found, approximately 

-2- 
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Kennedy, Cox 

UN CUSS/ FI E D 

P a r t i c d a t e  A i r -~~rne  Contamination 

1. 
t h e  t ray  a t  the  airport is continuing, 
samples being collected weekly. 
Radio autographs of these duet samples 
have been made using the NTA (epecial 
alpha track) plates. A very few alpha 
tracks have been found i n  each case. 
These dust samples will be radio-assayed 
fo r  polonium and plutonium. 

Settled dust sample collection in 

2. The Cascade Impactor (improved Ro- 
chester fiodel) was used t o  collect dust 
'samples i n  TU Building. An adhesive of 
Wada E4lsam diluted wi th  xylene'appears 
t o  make a satisfactory collecting coat- 
ing on the glass elides. The balsam 
l a t e r  d r i e s  holding t he  particles on 
the  slide. The coatin& is not thick 
enough t o  shield out the alpha particles,  
and satisfactory radio-autographs on NTA 
plates have been Obtahed. Effort8 H i U  
be =de t o  correlate track density and 

counts obtained using the  ionization 
chanber scaler, 

3. 'Numerous other radio-autographs have 
been made, NTC plates, supposedly sensi- 
t i v e  only t o  t h e  highly ionizing fission 
particles, were tested for sensi t ivi ty  
t o  alpha particles. Background was high 
on the plates, but short alpha tracks 
were found. Radio-autographs of Filter 
Queen paper from t e s t a  made i n  D-134 
ehmed that the contamination coming from 
t h e  dry box following a grinding operation 
was defini te ly  compsed of large particles. 

. 

Radioautographs were made of sample discs 
from the University of California s h g l e  
stage impactor. 

Pro.1ect Authorization ClR-12-15 - - Cons- 
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cox 

2Ar h n i t o r i q  in 
Tooh Area 

Chalbsrg, Eheriok, 
Geoff'rioz~, Jaokaoa, 
Milford, Montoya, 
NaranJo a Romaro 

This project was covered by a progrsss 
report dated Julg 1, 1969. 

Prole& Authorization ClR-lKA.2 - D_e- 
contamination Usinn Steam, 

Several batches of hand tools were 
cleaned and returned to U6em Vereene, 
a commercial complexing agent, was tried 
on one batch, but failed to  clean the 
tools, HCf. + Citric Acid + Igepal 
treatment wlth steam cleaned the same 
botch below tolerance levels. This 
treatmsht with ateam as a heating and 
agitatbg agent, f~Uowed by neutrali- 
eation with Na CO has produced the  
best reeults of &thing 80 far tried. 
A strong nitric  acid solution failed t o  
produce the desired decontamination, and 
so oxidized the toola that many were . 

rendered useless. 

Chemical Earfare Service Filter Test  

Results have been so indefinite and un- 
certain that the test has been discon- 
tinued for the present. 

Decontamination Room 

Two hundred f i f ty  items having a p 
chase value of approximtely $m were 
decontaminated and returned t o  useq 
Sixty-three metal storage containers 
were also cleaned and returned to  me. 
Tno men spent tllree and one half daye . 

a t  the  Beyo chemical shack helping with 
routine decontanrination. 

_- 

Health Passes 

No, persons sent on health passes: U O  
Over tolerance samples: 0 

-4- 
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24, Monitoring in Surface Uonitorinp, 
%oh b o a  
(Continued) Building E 

Rooms Ltonitored 1223 

Av. No. rooms 
per day . 58 

checked 27,253 
No, positions 

53 72 

No. positions 
over 500 c/m 732 ’ 153 30 

No. positions high 
after 5 hours 152 16 3 

+Borne Al~h Contadnation Tests - 
Air contamination tests were continued 
in D and Sigma Buildings.  A comparhon 
of the counts run in these buildings 
dur- June and July is  shown on the 
following page. 

- 
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sigma 2lc 
signa 22 
sigma 228 
sigma 22E 

APPROVED FOR PUBLIC RELEASE 

URANIUII LABQZATORIES IN D BUILDING 

Po. of mer 
veram C/&L 93F !* June 

- No.of Tolerance Counts 
JUnO zests Ju3g - 

20 0 0 0,009 0,001 
19 0 0 o o o l 8  0,008 
20 1 0 0,100 0,019 
20 0 1 0 0018 0.007 
20 0 0 0.w 0,004 
19 0 0 0 OOU, 0.002 

20 
20 
19 
18 
20 
20 
20 
20 
20 
20 
20 u 

19 
16 
5 
10 

PLUTONIUM LABORATORIES IN D BUIDIMG 

1 
0 
1 
1 
1 
0 
1 
0 
0 
0 
0 
2 

0 
0 
0 
0 

3 
2 
3 
1 
0 
0 
2 
3 
0 
1 
0 - 

0,192 
OOOU, - , 

OoW4 
00044 
00427 
0,005 
0.212 
0,028 
00007 . 

0.003. 
00008 
0.982 

SIGHA BUILDING 

0,Ou. 
0.002 
0.006 
0.005 
00022 
0,001 

0,004 
0,002 
00000 
0,002 
0,105 

0,016 

0 OOlBl o.ol+f& 
- 2  00086 0.022 

0 0,052 0.023 
0 0,109 0.032 

0.003 
0.007 
0,012 
0,013 
0,005 
0,001 

0,023 
0,066 
0,018 
0.015 

1 
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2& Konitoring In 
Teoh Area 

(Continued) 

PROBABLE CAUSE FOR HIGH A I R  CONTAIIINA- 
T f C N  

URANIUM LABORATORXES 

D-US - July 13, 1949 9 0.100. C/m/L - 
Several leaks i n  the crucible drybox 
gloves were discovered by the operatora 
on the above date, This may have caused 
the  above tolerance count, The gloves 
are to  be replaced a8 8oon as the proper 
size i s  available. 

PLUTONIUM LABORATORIES 

Jl-107 - July 8, 1949 - 0,192 c/m/L - The 
highly contaminated teni i le  sncloeure 
was cleaned out on this date. Reepira- 
tore and full protective clothing were 
lorn by the psraon involved, 

furnace housing and one of the nhotll dry- 
boxes were cleaned out on the above date. 
Respirators emd full protecthe clothing 
were uorn. 

. P-134 July 7, 1949 .- 0.074 C/m/L - The 

IbU& - June 24, 1949 - 0,044 c/m/L - A 
general cleanup of the laboratory waa 
done on this date, T U B  lnsy have caused 
the air count t o  go up slightly, Resplra- 
t o r e  and full protective clathbg were . . 

worn, 

D-3W JW 1, 1949 - 0,427 C/& - A 
highly contaminated drybox ua8 cleaned 
aut on the above date. Respirators thd 
.full protective clothing were worn by 
persons cleaning the box, 

D-312 - June 29, 1949 - 0,212 c/q/L - 
Polishing operations by electrolytic 
methode and some mechanical operations 
were carried out i n  the hood on the 
above date, Several modifications to 
the roethoas used have been worked aut . 

and it now appears feasible t o  perform 
this electrolytic work i n  a hood, 

-7- 
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2A. Idonitwing in 
Teoh Area 
(Continued) 

0-504 - June 2'7, 1949 - 0.424 c/m/L -. 
Several precipitron parts Ora Sigma 
building were removed from a aealsd con= 
tainer, placed imide a hood, and decon- 
taminated, Contaninant was u-235. Rea-  
pirators and protective clothing 
were worn by the decontaminators. 

June 29, 1949 - 0.982 e/& - A set of 
dust collector plates fromthe 25 shop 
were removed from a sealed container, 
placed inside a hood, and decontarslinated. 
Respirators and protective c l o t h g  
were worn during the operation. 

Nose Swipe Tests 
D 

Blai pimls 
Nuber of d p e a  taken e 
Number over tolerance 0 . 4 

209 

Highest single count - uob38 
Hand C o u n t  Testa - During the  month of . 

J W ,  3959 hand counts were recorded, 
ahcnving an average hand count of 1.4 c/m 
per hand COULL'. The hi  est individual 
hand count average was e c/m. 

Fontamhated Accidants - On July 12, 1949, 
there was an explosion In the large fur- 
nace i n  Room 21, Sigma Building, during 
melting of Tu shavings, T h i s  occurred 
when the vacuum pump on the furnace 
failed, latt- air come i n  contact with 
combustible materials. This blew the l i d  
off and let  oxide into the room, - The 
area around the furnace was monitored and 
the  platform and 410m mere found t o  be 
highly contaminated, These were first 
awept and then scrubbed with eoap and 
water. After decontamination counts 
ranged from 50 c/m to  500 c/m, 
tamination t e a t s  were taken and a c o h t  
of 0.2l.7 c/m/L was recorded during a four 

. hour period. Nose counts were taken by 
the operators involved and by members of 
the fire department. No above tolerance 
counts were recorded. 

. 

A h  con- 

I 

I 
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28. Monitoring in 
Teoh Area 

(Continued) 

. 

. 

June 27, 1949. Fire outside of TU Build- 
ing. - This fire resulted f r o m  spontaneous 
combustion of pressed Tu shavings which 
were being stored in containers outeide 
of TU Building. The surrounding area was 
monitored and found t o  be higbly contami- 
nated, This contaminated earth was re- 
moved and stored in  metal containers for 
recovery, The fire department personnel 
nere monitored for clothing contamination 
and several articles were confiscated by 
this office and sent t o  decontamination. 
The a r t i c l e s  which could not be decon- 
t anha ted  were destroyed by burying i n  
the  contaminated disposal dump, Nose 
counts were taken by all persons involved 
and there were no above tolerance cowta . 

recorded. 

I 
i 

pneral - Special air contamination tests 
are  being taken in Sigma Building during 
night work by t h e  Sigma monitor. These. 
operations consist of melting Tu turnings 
in the furnaces in room 21. The average 
air count during t h e  period of June 30, 
1949 to JiJg 18, 1949 ma8 0.299 c/m/L. 
Nose counts have been taken by t he  opera- 
tors and no above tolerance counts, 50150 
c/m, have been recorded with the excep 
t ion of one operator who had one above 
tolerance count, 53/62 c/m, 

Air contamhation t e s t a  were also taken 
i n  t he  TU -ding furnace and saw rooms . 

during night work, The average count in 
t h e  f u m c e  room during the  ppriod of 
July l.4, 1949 t o  July 19, 1949 was 4.616 
c/q/L. The average count in the saw room 
was 0.419 c/m/L. 
taken by t h e  operatorsin them rooms 
and there ha8 been only one above toler- 
a c e  count recorded, 65/78 c/m, Respira- 
tors and full  protective clothing are 
being worn i n  the  furnace room during 

- 

Nose counts have been 

. these operations. 

'1 

I -  

The shoes of the personnel leaving D Build- 
ing were monitored twice t h i s  month, A 

-9- 
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2& Monitoring in 
Teoh Area 
(Continued) 

I 

smnll amount of contamination was found 
but generally the contamination found 
was between 50 and 200 0/m8 No shoes 
were confiscated this month. 

A brge amount of eqdpent was obani- 
tored for mahtenance work and for p r o p  
erty disposal. The contaminated trash 
and ~ o p e r t y  disposal operations were 
carried out without mishap during the 
entire month. 

. 

Surface Monitoring 

Rooms monitored 105 
Endsrsj hrtines,  B.3 

valderj Vandervoort; 
V i g i l  NO, of counts ov0r 

Martinerr, V,; Rumro, Jj Av. No, rooms per d a y  5 

500 c/m 572 

No. of counts remain- 
ing over 500 c/m 100 

Gas cyUders - Spot checked only. 

Alpha Air-Borne Coatamination - Counts 
for DP Vie& are on the  following page. 

~ 
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No. of 
Tests - 

201 19 
23.3 19 
313 
lb01 

19 
17 
19 
19 

413 19 
501 19 
513 19 
508 19 
Hot Locker Room 17 

406 
.408 

PRECIPI!EiON 

fslauf-Dastime 

Eaat 3 b n i f O l d  19 
West Mnifold . 20 

Out PUt-Deytime 

Stack #l 20 
Stack #2 20 
Stack #3 . 20 
Stack #4 20 

fnWt-Nidtt t h  

East -fold u 
West Hanifold 15  

Outnut-Night time 

Stack #1 15 
Stack #2 15  
Stack #3 1 5  
Stack #4 15 

yo. over 
Tolerance Counts 

June !Ex - 

ClR Contaminated Laundry 

Sorting Room 18 4 
Washing Room 19 0 
Respirator ROOE 19 0 

0.126 
0.016 
0.027 
0.142 
0,007 
0.034 
0.041 
0 -007 
0.519 

0.011 
o,ooa 

7.233 
2,079 

1.535 
1.840 
0.403 
0,296 .- 

0.k78 
. Om034 

0.276 
0.095 
0.013 
0.m 

0.051 
0.005 
0.015 

i -  
A ~ e u w e  c/mh 
July - June 1 
0.001 
0,003 
0.001, 
0.015 
0.002 
0,007 
Om008 
0.001 
0,057 
0.001 
0 ,003 

3.054 
0.420 

0.447 
0.544 
0,129 
0.100 

0.200 
0.009 

0.047 
0.023 
Om003 
0.002 

0.021 
0.002 
0.002 

0.ol.l i 
0.003 
0.001 
OaooO I .  

0 e 0 4 7  
0,028 
0,004 
0,002 
0.022 
0.001 
0.005 

0.335 
0.468 
0.U7 
0.104 

0.589 
0 ,002 

0.008 - 
0.001 
0,001 

I - 
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2B. Monitoring in 
DP Vest &ea 
(Continued ) 

8 

Room 201 - One over tolerance air count. 
This count. was probabu cauaed while 
transfering material into s U  die- 
solver, Respirator6 were worn by a l l  
personnel in the room. 

Boom 401 - hro Over tolerance air counts, 
One of them occurred on a day when the 
power failed for a duration of approxi- 
mately onehalf hour, Practically no 
material was processed in t h i s  room dur- 
ing the interval over w h i c h  this high 
count was recorded, 

. 

I 

The other count occurred on a day when 
they had a small uranium fire i n  the Vi- 
cinity of the Filter Queen. 

porn 413 - Two over tolerance a i r  counts, 
Qle occurred when tno furnace exhaust 
eyeteme were replaced and the other oc- 
curred on a day when the plumbers were 
connecting lines t o  the new air  waah unit 
for c1w-10. The plumbers knocked a hole 
through the ceiling fromthe attic; which 

’ wa8 highly ~0nb~d.nat8d0 Aleo, the trans- 
fer of eight batches from purification 
t o  dry chemistry was carried on t h i s  day, 
Respirators were nom br all personnel 
in the  room, 

poom 512 - Five over tolerance air-counts. 
Two o f  then occurred on days aherr trans- 
fer of akuLl -and pressing loesea were 
carried on. The other three high air 
counts occurred on days when emergency 
hot repair Job8 
carried on, A l l  personnel in the room 
wore respirators, 

pZ’988ing -8 were 

S o r t b ~  Room - ClR La=-, 
tolerance counts. These counts occurred 
on days when a large number of coveralls 
were rejected a f t e r  being washed. 

FOW QVBT 

-E?- - 
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28. bnitoring in 
DP h o t  Area 
. (Continued ) 

. 

There is a poss ib i l i ty  that the f i l t e r  
i n  the S o r t i n g  Roam hood was plugged 
and needed to be changed, TNe nay 
have contributed to the high air counts, 

lose Swim Tests - Results of Nose Smipe 
Counts from DP West and Laundry Person- 
nel: 

DP West Laundq 
Number of Swipes 

taken 8% 330 

Sucvnars of Over Tolerance Nose Swipes 

1. University .of California operator. 
Received a nose count of 539/20& c/m 
while changing filter papers i n  purifi- 
‘caticm hoods’in Room 313. H i g h l y  con- 
tarPfnated material was probably the 
cause of the  high n o m  count even though 
he was w e a r i n g  a respirator. 

2, lkriversity of California operator, 
Reoeived a count of 91/289 c/m while 
making emergency repair on a pressing 
can in Room 513. This was probablg the  
cause of the high nose count, 

3. Udversity of California operator. 
Recolved a nose count of 67/51 c/m, 
would not account for the  high nose 
count, but he w e n t  in Room 513 wxch had 
a high air count on t h i s  date. T h i s  may 
account for the  high nose count. He was 
nearing a respirator. 

He 

4. University of California operator. 
Received a nose count of 320/lll7 c/m 
while an eunergency repair job on a pres- 
sing can in Roam 513 was carried on, 

. 
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2B. Monitoring in  
DP West Arsa 

(Continued) - 

5. university of California monitor. . 
Received a nose count of 249/l55 c/m. 
Maintenance work in attic above Room 
r$3 was carried on. A hole waa made in 
t h e  ceiling and there was a lot of' dust 
fall ing which could have caused the high 
nose count. 
men working in the room that day and wae 
wearing a respirator. 

60 University of California operator. 
Recaived a nose count of 502/2186 c/m 
while changing an aspirator in Room 
413, 

ffe was taking care of the 

He was wearing a respirator. 

7. Zia plumber. Received a nom count 
of U8/594 c/m, w h i l e  working i n  the 
precipitrons. Improper fitting of res- 
pirator was probably the cause of the 
high nose count. 

Hand Count8 - Hand contamination of per- 
sonnel leaving Building #1 and Iauntiry 
a8 recorded on hand count cards. 

-0 Univ 
of Calif. a &amdry 

Number of count8 

Number of over 
tolerance 4 2 0 

Highest single. count 
recorded 8 0 0 ~ 5 0 0 0 2 0 0  

I ?  

I 
i -  

I 

1IonitorinR of Product Containers - ALL - 
material sent t o  process was monitored. 
Qre alpha contaminated spot having a 
c m t  OP sOO c/m was found. 
readings were moderate. (Average 12.3 
IIlr/hr at contact,) 

All 

Sixhy-six percent of nUn containers re- 
ceived from decontamination were beluw 
tolerance. These were sent t o  the ware- 
house f o r  storage. Forty-seven rejected 

I -  
I .  
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2B. &mitor ing  in 
DP X e s t  h a  

(Continued) 

Chams 

IW" containers were worked this month. 
AU uere eatisfactorily cleaned, 

All samples transferred out of DP West 
were rmnltored. All were belm toler- 
ance. 

mtam5.nated Accidents - 110 contaminated 
accidents th ia  month. 

@ewicium Laboratory 

&stalled and is ready t o  be put 
in to  use. The air lock has been taken 
out of the roam and the spot that uae 
hot decontanAnated and painted, This 
room was checked with Pee-wee using a 
3 x 6 probe. 

era1 - A l l  equipment in Room 319 has 

Eo hot spots were found, 

Surface Monitorinq- Ten checks were 
made this manth in Room 307 using a 
Pee-nee with a 3 x 6 probe. Twenty- 
seven hot spots wsre found over 500 c/m 
and all were cleaned by the time an after 
decontamination check was given, Count- 
ing rooms 329s and 3291 were checked and 
no counts over 500 c/m found. The office 
space and a l l  cold'areas were checked and 
no hot spots found. Miscellaneoue m o d -  
toring was done when requested. The air  
flovr into the hoods and dry boxes were 
checked. No drop in a i r  flow was de- 
tected. 

Nose Counts - A total of seventy-three 
nose snipes were taken t h i s  mnth, The 
highest single count was 39 c/m, There 
were no over tolerance counts this month. 

Hand COUntS - A total  O f  380 hand C a t s  
taken th is  month. The highest single 
count was 200 c/m. No over tolerance 
counts were found. 

@-Borne Tests 9 A total of nine runs 
were made t h i s  month with the extension 

! 

! 

! -  . .  

I 

- 
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2B. &ortitoring in 
DP Yfest Area 
( Continu6d) 

2C. Monitoring in 
DP East Area 

Pi1 t inge rud 

)barohend, Lopst,  
Stanhope, ddasoarenas 

on the f i l t e r  queen at breathing level. 
No over tolerance counts were found this 
month. Highest single count this month: 
,003 c/m/L. single count last 
months .006 Average count this 
month: .OOU Average count last 
montht .OOU, 

Dosimetry - All plant personnel have film 
badges and wristlets which are worn at 
the same t h e .  No over tolerance expo= 
sure was found. All have Keleket type 
pencil chambers that are charged every 
mornlng before the men enter the lab,  

$eta and Cemmz Survey - Beta and Gamma 
surveys were made of the room using the 
Victoreen Survey meter and the Zeus meter. 
No excessive radiation was detected, 

fistrumentation - Pee Wee, ~ e u s ,  Zeuto, 
and Victoreen Survey meter were used for 
t h e  monitoring in this Laboratory, . 

FVaste Treatnent Lab 

Surface iionitorinq - The laboratory was 
checked four times t h i s  last nonth. 
hot spots of over 500 c/m were found and 
were clezned up before af t e r  decontami- 
nation check was given, The porch and 
area around the lab was checked once and 
no contamination was found. 

Four 

p s e  Counts - A total of 28 nose swipes 
were taken last month. The highest aingle 
count for  month was 5 c/m. 

frand Counts - A tota l  of two hundred and 
sixty-two hand counts were taken this 
manth. There were no over tolerance counta 
t h i s  month. 

Air-Borne Tests - A total of thirteen tests 
were m d e  this nionth. 
tolerance counts. Higheet -single count 
t h i s  month; .001 c / . L ,  Highest single 

There were no over 

-16- 
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2C. Monitoring in 
DP East Area 
( Continued ) 

count last month: ,001 c/hf. Average 
count this month: .OW5 c m/L. 
count last month: .0004 c/m/L. 

Average 

Instrumentation - Pee Wee, Zeuto & Vi+ 
toreen Survey meter were used by this 
lab for the  detection of surface con- . 

tadnation. A l l  were in good working 
order. 
er were also used. 

The Filter Queen and hand count- 

posimotrv - A l l  personnel have been is- 
sued film badges and wristlets along 
with Keleket type pencil chambers, 
over tolerance observed. 

No 

Surf ace Xonitorinq 

Roam monitored 572 

Positlone checked 3312 

No. of positions . 

over 25,000 150 

No. of caunta remain- 
ing over 25,000 @' 

Booms closed 8 

Personnel k n i t  or- 

No. of' nose swipe8 taken 215 

BO. over tolerance 0 
c 

No, of hand counts taken. .lo39 

No. over toleranco 0 
(50,000 C b )  

Ab-3orne Contamination Tests - Asr con- 
tamination data gathered during the month 
'is on the following page. 

rbaad.s.p 
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Location 

5203 
5204 
5205 
5- 
5208 
5210 
5= 
5u2 
5213 
5216 
5227 
5230 
Stack #l 
Stack #2 
Air Duct 

Bo. of 
Tt3ate 

11 
ll 
33. 
10 
21 
10 
10 
21 
11 
11 
10 
10 
21 
21 
21 

NO. Of O V ~  
polerance Count 8 

June Juls - 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 

2D. Bayo, Canyon 
Ch&&try- Laboratory 

Pi1 tinge rud , Vivian 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 

The average aircborne contamination le- 
vel8 for stacks and ducts are as follows: 

d u b  June 
0.261 '0.131 

Stacka ' 0.037 0.01'7 

$ontamhated Acddents - There were no 
contaminated accldents during the mnth, 

General- A periodic check of shoes leav- 
ing Building 51 showed s l ight  contamha- 
tione There were 745 pieces of glass- 
.+are decontaminated during the month; of 
these 93$ were found under tolerance 
(1500 c/m) after 3 waahfngs. The rest 
were disposed of by bUrM in the con- 
tarainated dump. 

The average daily dose for 
mn 3- wr at Bay0 Canyon Lab wae .W. . 
The highest daw gama dosage .29R, which 
also was the  highest weekly dose. 

peraonnel - There were two cases of body 
oontdnation during the month? The 
first dase was detected i n  the interior 
o f  the nose. Inltial readings showed 

. .  
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2D. Monitoriag in 
DP Zast Area 
( Cont fnued ) 

I 

SA. Inetnunent Seation 

gberliae , 
Ma ipte nana a 

Apprill, Te ttan 

15 mr/hr. 
nae reduced to  .25 m/hr. The ather in- 
dividualls hair gave a reading of 200 
mrb.  The contaminated hair ua8 re- 
moved. 

After scrubbing, the reading 

General - Nose Swipee were given on two 
occasias. No beta or gamma was detec- 
ted. 
room (at the  radiator) averaged 072 mr/ 
hr. 

- 
The background in the monitoring 

A breakdown of maintenance work done in 
each area: 

Tech Area 

Instrument 
No . lo 

Cal&ted  R e Z h  

Pee \lee Routine 31 

Rexreth, Dsal, 
Kemp 

3 zeuto Ruutine 

Scaler (standard 
Alpha) Routine 3 

Short Tom Pre ~ o p  - - - -  
Victoreen 2638 7 7 

Cutie Pie . l b  G 

. 3  Filter Queen -.I-- 

Fi l t er  paper counter Routine 1 

2 

Shpson Alpha 2 2 

Nucleomet er . 3 3 

-19- 
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3Aa Instrumnt Seotion 
(Cont Lnusd) 

Pee Wee 

AbboCt 

. Beall 

Hand Counter 

Victoreen 263 

Nose Counter 

POPPY 

Simpson Methane 
counter , 

Model 117 Alpha 
counter 

Probe - 
4 x 6  
Pencil probe 

DP Ea& 

Instrument 

F i l t e r  Paper 
Counter 

Pee Nee 

F U t e r  Queen 

No No 
CaliGited R e a e d  

Routine 2 9 .  

Boutine u 
3 3 

Routine 1 

Routine 5 

Routine 1 

Boutins I 

Constructed Repaired 

2 10 
2 r, 

Routine 2 

Routine 1 

1 --I- 

Probe and J&intenance and Fabrication 

Probe or Screen No. Reuaired New Tot&_ 
Hand Counter Probe 7 1 a 
Pencil Probe 29 5 31 
4 x 6 Probes 53 18 71 
& x 6 Screens - 85 85 

A P P R O V E ~ I C  RELEASE 
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1 ! I l l 1  'I .ny..,F/Fn - -  

' SB. Instrumnt Seation 1. During the past three weeks, s h  
new methane proport id  beta counters 
have been under cmstruction. These 
counters w i l l  be completed within the 
next few days t o  replace existing units 
which are requiring excessive mainte- 
nance, This unit i s  of more .or less 
standard design consisting of an a m p  
lifier and chamber voltage supplg on one 
chassis and a binary scaler with a built 
i n  resettable re&ster and a timer. The 
amplifier is  the same unit that was used 
for the  count rate meter, developedh 
few months ago nith a few minor change8 
i n  the feedback loops. These amplifiers 
have proven to  be very stable and reli- 
able. The M e r  voltage supply con- 
sists of a standard 10 K.V. power wit 
with the transformer and rectifier im- 
mersed i n  oi l .  Power for the power unit 
conies from a voltage regulating trsizs- 
forner i n  conjunction with a variac so 
that the high output voltage w i l l  be in- 
dependent of line voltage changes and 
can be varied over a wide range. The 
actual chamber voltage w i l l  not exceed . 

5 K.V. therefore the  p e r  Unit w i l l  
never be used over half of its rated 
voltage range and should result i n  a 
much lower breakduwn occurrence. A volt- 
meter is also provided i n  the high -1- 
tage supply to  permit easy plateau ex- 
aminations without an ext,ernal meter. 
The binary scaler is  of the  Higganbot- 
thamtype with a switch selecting scales 
of &, 128, 256 or 5120 ~n input cir- 
cuit was employed with a resolving time 
of 5 micro-seconds miking it possible t o  
count t o  rates as high aa 100,OOO counts 
per minute with negl igible  coincidence 
lea80 (The amplifier i s  samewhat better 
than this.) A negative b i a s ' i s  used t o  
keep the register firing tube cut off 
making it possible to  keep the cathode 
at ground .potential so that when the reg- 
ister fires a much larger instantaneous 
current msy be drawn through the tube. 

Reseeroh and Development 

Rexreth, Dual, 
& p r i l l ,  Icdmp, 
smith 

. .  
I '  

! 

q 
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3B. Iriatnment Seotion 
Researoh er.d Development 

. (Continued) 

.- 

Jerzkine , Larkins, 
Abbott 

Deal 

Bemp 

H i a l l  . 

. .  ' .  . 

. .. 
. ' Also this e m t e s  a 20 watt bbeder 

.. network. 

'..These units haye been bui l t  with good 
.quality parts and good assembly tech- 
niquei with the idea i n  mind to reduce 
the maintenance required to keep these 
instruments i n  opematlon. 

2. Five lead shields for counter' cham- 
bers used by J-2 were built. These 
shields will have 2 inches of lead, 
lined with 114 inoh of steel and 114 
inch of lucite. 

A l l  machine work except painting'bn six 
methane proportional counters is being 
done I n  our shop. 
.cutting and bending chassis, cutting and 
engraving panela, and assembly of the 
units i n  panel racks. 

.A 8p00ial J ig  h a  been built for a tur- 
:ret punch to  facilitate locating hole8 
'h panels and C h B 8 8 i B .  Use O f  th ia  J i g  
has resulted in considerable saving of 
time in addi tbn  to  making the punching 
operation more accurate. 

These conslSt8 of 

. .  

3. Exbensive tests were conducted on a 
Yodel 117 Alpha Counter modified t o  count 
Beta. These tests included measuring the . 
f latness  of the plateau, the reprodud- 
bi l i ty  of the count, the co5acidsnce less, 
the background and the effects oflother 
types of radiation. 
teste indicate aatiafactory operation. 

The results bf these 

4. A "breadbosrd" model of a .complete 

scalers and trigger units was completed, 
This unit i s  now being tested. 

Beta h p O Z ' t i 0 I l d  COUlb8F Using 2C51 

'5. A control panel to  dectrically con- 
'trol the 4-54 control equipment was built. 
This panel condata of arritchea and a re- 
lay t o  control the e q u i p n t  oppoeite the 

.- . . . .-. 
. - -  
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UNCLASSIFIED 
I I 

3B. Instrument Sootion panel. Electric interlocks mate it im= 
Resesrah and Development possible for-an operator to use any- 

thing but the correct operation sequence, 
Work has been started on additional pan- 
els of similar design for the first six 
operations. 

(Continued) 

6. 
used in the construction of chambers I s  
be& built.  

AZI induction heater which wUJ. be 

I 
1 .  
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: 'JOB AMI PSiSO- 

U. Special Problems 
Health Chemistry 

Kennedy; Schnap 

GROUP CMR-3.2 .. 

PROGRESS 

Health C h d s t r ~  Problem No. 1 .. Anal- 
ysis of Loa Alamos Drinkk Rater SUD- 
ply for Toxic &&g&& 

Water samples fnrm GuaJe wells d e r s  
1,2,3,5 and 6 were submitted to -1 
for spectrochemical analgsfs for lead, 
arsenic, chrdun, copper, iron, man- 
ganese, magnesium, ainu lithium, bo- 
ron, aludnum and berydhm. Results 
showed concentrations below the limits 
set in the U.S. Public Health Service 
Drinking Water Standards with one wlr 
cepbion. One of the w e l l  samples gave 
a ahmmium analyaie sl ight ly  over the 
standard, However ,  the standard is 
based on hexavalent ch&u and the 
analysis makes no distinction in this 
regard. It w i l l  be necessary tonake 
a standard chromate determination to 
clarify this point. 

. 

Health Chemistry Problem No. 2 - &an- 
titative Radio-assav of Filter Paper 
Used in Air Sam~I. ine to Determine Ab- 
sorption 

Three filter papers from DP West were 
analyzed during the month, Results 
were as variable as those previously 
fouad. The work ODill be continued. 

. Scbnap, Rhodes s¶iscellaneous 
* A i r  contamination testa were run in 

Sigma roan 4.A during polishing opera- 
tions on beryllium samples. The fib 
ter papers (\yhatmul W )  used for sample 

prepared for qerylllum analgsfi and sub- 
m i t t e d  t o  C-1 for spectrographic -- 
C O n e C t i O l l  hl the N8W YO& S a a 8 I '  W W 8  

UNCfissiFIED 
1 lysis, 
. .  

i '  
. -2- 

. * .  
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Schnap 

: 1B. Health Physics 

, Kennedy, Schnap 
Rhodes . 

A sample of Frijoles Canyon creek water 
was aseayed for plutonium, uranium, pol- 
onium and fluorine. The fluorine re- 
sults are not pt available. No traces 
of the radioactive elements were found. 
This is of interest  particularly i n  the 
case of uranium, s h e  subsurface 8- 
plee fram our water wells have in the  
past showed traces of uranium. 

Particulate Air-Borne Contamination 

1. A one-mi& sample of dust collected 
a t  the sirport showed a few alpha tracks 
ohen placed on a N.T.A. plate and ex- 
posed for 16 hours. Radioassay for pol- 
Onium and plutonium.was made. Results 
showed no poloniupliand evidence of the 
presence of lutonium of the extent of 

2. 
made to collect  particles falJing out 
of the cloud Pram the Bay0 Shot Site. 

16 C-ts P minutea 
On three occasions effor ts  were 

a) On the first occasion trays were 
placed one-half mile apart fram two to  
'five miles fran the site do= wind. 
The cloud moved across with a vdnd ve- 
locity of appmxcbnate3.y 30 *he, pas- 
s i n g  over the trays at about 5 minutes 
after t he  shot. 
up within one and one-half hours of the 
shot and showed no activity, m a -  
tion of the  area the f'ollowhg day (20 
hours later) showed appreoiable activ- 
i t y  on the ground. The indication was 
that fall out was extremely slow or a . 

secondary movement of mater ia l  occurred. 

These trays were picked 

b) 
placed in the same locations. The wind 
shifted just prior to t h e  shot and blew 
the cloud south across the main project 
access road. 
ade t he  road for 1-2 houfsi When traf- 
f i o  was finally allowed to  move the ve- 
hicles were checked for contamhation, 

On the second occasion trap w e r e  

It was neoeesary to block- 

-3 
. .  

I 
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' lB, Health Physic8 

Keanedy, Schnap, 
Rhodee 

(Continued) 

and approximately 30 were washed to re= 
move the contamination the following 
day, No contamination was picked up on 
the trays. 

. e) On the third occasion the trays were 
placed in the same locations. A t  shot 
t h e  the wind was blowing toward three 
of the trays with a velocity of appmx- 
h t e l y  6 mph, The trays were picked 
up seven hours after the shot. Radio- 
autographs of these trays gave the fol- 
lowing results for a 62 hour exposure 
starting eight and one-half hours after 
the shotr 

No. 
Particles Avg. Dia. . 

Tray NO. /eam ft. of smt Max. Dia. Location 
from 

6 45 3/16'' ?/&' 3.7 Eai. site 

7 320 l / 1 6 I l  5/w 4.1 Mi.- 'I 

8 .  30 3/16'' 1 1/21! 4.3 w. " 

No. seven was in the direcb path of the 
cloud, six and eight were at the edgee. 

Kennedy, Cox 

Project Authorization CMR-U-lZ - Cons- 

Work has been started testing various 
materials using a radio active barium- 
lanthanum equilibrium &ture. The de- 
contamination agent used is a citric- 
acid-Dreft mixture. Samples were con- 
taminated and tested as were the alpha 
contaminated samples previously, one 
test to  shula te  a sp i l l ,  the other 
soeking in the contaminant. Onlythe 
gamma radiation from the  RaLa is coun- 
ted, using a mica windosed geiger 
counter and an aluminum absorber of l&b 
mg/cm2. 

-4-. 
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- .  .. ... . . .. 
Test #I. - spill Test #Z - SO& . 

. _  
. I  

l* 2i+ 3% l* 23c 3* i Material 

Koroseal 
Masterwalls 
Rubber n l e  
Asphalt Tile 
Formica 
barn01 Covered Metal 

cox, Garcia, 
Jimenos 

4 0 4  9% .965 35 97g 
129 1 93 900 57 93 
47 0 100 970 23 98 
4 8 1  99 920 78 92 

:l32. ll 92 920 19 98 
39 3 93 880 15 98 

. * D8ta above is reported as folhwa: 

Test 1 - Colum No. 1 - Counts per min- 
ute retained after wiping per 
uxx) c/m applied 

C ~ W  Mom 2 - c/m remaining 
after cleaning per IO00 c/m 
aPm9d 

. 

Col~ma N o m  3 0 Percentage.de= 
, contamination 

'Test 2 - Column. Nom 1 - c;/m'measured per 
IO00 c/m -applied .- 

C o l ~  No. 2 - c/m measured af- 
ter decontamination effort per 
1ooO u/a applied .. 

. .  

ColumD Nom 3 - Percentage de- ' 

contamination . 

Project Authorfzation Cb!R-l%l2 -Tho - 
use of Steam as a Decontamination Anent 

No work done this month. ' 

Decontamination Roam 

One hundred thirty-eigtit items having a 
purchase value of approximately $lo ,000 
were decontaminated and returned t o  u8er . .  

APPROVED FOR PUBLIC. RELEASE 
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.. 
1B. Health Physics Bight man-days were used for decon td -  

nation at the  chemical shack i n  Bay0 
Cox, Garcia, 
Jimenez 
(Continued)' 

2A. Monitoring in 
Tech Area 

R c ~ u I ~ ~ o ,  herick, . 

Geoffrion, Irwin, 
Jackson, Kilford, 
Kontoya, NaranJo 

C q o n .  Two nran4qrs were used for de- 
contaminating twenty-eight private - 
vehicles caught by the  Bay0 Site shot 
which contaminated the main project ac- 
cess road, 

Health Passe& - One hundred and nine- 
teen people, including CIdR laboratory 

. personnel, were sent on Special Health 
Tests between the dates of May 19, 1949 
and June 17t 1949. The reports on all 
t h e  tests shaved urine concentratione - 
below permissible levels. 

'Surface Monitor During this month 
rooms were m o n i s e d  in buildings: D, 
0-3, Sigma,  TU' Shop, U, I and He Ins-' 

. tmrments used were the  Pee Wee, the 
Zeus, the  Victoreen Survey Mters and 
the L & W Eleotroscope. 

' €I Building and Room b301 require mni- 
toring with a Pee Wee and a Zeus since 

' the materials handled in these places 
'are Gpha and beta-gamma emitters. 
V e q  U t t l e  alpha contamination has 
been found, but the  beta-gamma emitting 
contaminants have been found in the 

. sinks sn;b-hoods. In most cases t h e  
beta-garmna contaminants have been found 
t o  be in low concentratione. 

-t - 

. 

- - 

During t he  month of June a t o t a l  of 
1236 roans were monitored in D Build- 
ing with.an average per day of 59 rooms 
monitored. During thfa period 26,727 
positions were checked with a daily 
average of 1273 positions checked. 
There were 864 hot spots over 500' c/m 
located and marked for decontamination. 
276 positions were found t o  be above . 

tolerance after a five hour period. 

.. 
i 
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2 A a  Monitoring in 
Tech Area 

Romero, Eherick 
Ceoffrion, Irwin, 
Jackaon, Milford, 
Kontoya, Naranjo 

(Continued) 

During the month of June a total of 
4598 positionls in 129 rooms were mod- 
tored in.Siepra and Tu Buildings. There 
were 420 hot spots over 53000 c/m lo- 
cated and marked to  be decontaninated, 
Twenty-three positions were found to  be 
above tolerance after a five-hour period. 
The majority of hoji spots found were im- 
pregnated. Roam u-20 is being monitored 
Weekly. . D u r i n g  the month of June, 126 
positions were checked. One position 
was found t o  be above tolerance after a 
five-hour period. Dur5ng.,the month of 
June a t o t a l  of 74 rooms were monitored 
in H and P Buildings. During this period 
679 positions were checked and 47 hot 
apots over 500 c/m were located and mark- 
ed to be decontaminated. Fifteen poai- 
tions were found t o  be above toleranae 
after a five-hour period, 

Air-Borne A l h  Contamination Tests - 
Air contamination tests  were continued 
i n  D and Sigma Wldings. .A oonparison 
of the counts run in these buildings 
during k y  and June is shown on the fol- 
lowing page: 

. 

h 

i 

-7- 

>. 
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URANIUM UBORATORIES IN D BUILDING 

20 
19 
21 
21 
21 
21 

21 
16 
21 
20 
4 a. 
21 
21 
21 
a. 
20 

20 
21 

.20  
a. 

0 0 0,018 0,003 
0 0 0,013 0.007 
0 0 Om028 . 0.012 
1 1 0,048 0,013 
0 3 0,013 0,005 
0 1 o a o o s  0.001 

PLUTONIUM LABORATORIES IN D BUILDING 

3 
2 
3 
1 
0 
0 
2 
3 
0 
1 
0 

0 
2 
0 
0 

0 
1 
5 
1 
1 
0 
4 
2 
0 
0 
0 

0.177 
0.008 
0 ,074 
0,005 
0,003 
0,003 
Om022 
0,021 
0,004 
0,004 
0,002 

0 0 a048 0,023 
0 0,305 0,066 
0 Om098 0.018 
1 OoO54 0,015 

- 
APPROVED FOR PUBLIC RELEASE 

0,001 
0.004 
0,012 
0.034 
0,015 
0.032 

0.001 
0 a 0 0 3  
0,035 
0.007 
o m o o f i  
0,000 
0,053 
0,015. 
0,002 
0,002 
0,002 

0,032 
0.035 
0.009 
0,042 
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2A. Eonitorin& in 
Tech Ares 

Romero, Elmerick, 
Ceoffrion, Irwin, 
Jackson, Milford, 
Kontoys, Maran jo 

(Continued) 

I .  

PROBABLE CAUSE FOR HIGH A I R  COIJTAMNATION 

Uranium Laboratories 

- D-116 - June Us 1949 - O.O@ c/m/L - A 
general cleanup of the laboratory was 
done on this day. Beepirators and f u l l  
protective clothing were xorn. 

plutonium Laborstories 

D-107A - l@ 27, 1949 - 0.026 c/m/L - 
Cleaning operations i n  the adjoining 
room, 0-107, arid the transfer of a "hotn 
balance from the drybox i n  D-107 may a+. 
count for the foregoing tolerance count.*' 

June 9, 1949 - 1.244 c f 4 L  - Rolling 
operations i n  the lucite  enclosure aud 
weighings i n  the large balance may ac- 
count forthe foregoing tolerance air 
oount. ' 

. 

p-107 - May 27, 1949 - O.a6 c/& - 
Cleaning operationa involving the tra,& 
fer of W h o t I I  dies, junk and tools out of 
the hoods and drybontes was done on this 
date. Respirators and full protective 
clothing were worn. . 

. 

June 3, 1949 - 2.50 c/m/L - There is  no 
known explanation for the foregoingtol- 
erance aii count a8 no operations were 
conducted in this room on the above date. 

June 9, 1949 - 0.969 c/m/L - Reason for 
the foregobg tolerance air count is  un- 
known since the only operations i n  t h i s  
room were cleaning up the outside of dry- 
bo-8. 

D-134 - llas 19, 1949 .. 0.207 c/& A 
large amount of metal was handled on 
this day. 
kept opened frequently. Respirators and 
full protective clothing were worn. 

Furnaces and ai-locks were 
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2A. Konitoring in 
Tech Area 

Rcmero, Bnerick, 
koffrkon, Irwin, 

. .  Jackson , Milford , 
Hontoya, Naranjo 

(Continued) 

June 15, 1949 - 1.231 c/h/L - The fore- 
going tolerance air count may be at- 
tributed t o  tbe grinding of meta l  %n 
the drybox adJacent t o  air-lock where 
transfers' are made. 
cial air contamination test  WBB made 
during t h e  same. operation and a 1% 
ninute t e s t  showed a oount of 39.4 
c/m/L when the a i z 4 o c k  door was opened. 

On June 16 a spe- 

June 17, 1949 - 0.040 c/m/L - A big-- 
contaminated drybox and airclock were 
cleaned out on thia day, 

D-119 - June 3, 1949 - 0.059 c/m/L - A 
general cleanup of the.laboratory was 
done OA + U s  day. ReSpiratOrS and f u l l  
protective olothfng were morn. 

p320 - June 3, 1969 - 0,051 c/m/L - 
The reason for the foregoing tolerance 
air count is unknown. No operations . 
were conducted I n  t h i s  roam on the above 
date, 

. 

by12 - J~rre 15, 1949 '0 0 .42  c/m/L - 
The foregoing tolerance air count ie be= 
lieved t o  have been caused when crafts- 
men were installing an exhauster t o  the 
drybox in this room. 

June 16, 1949 0 0.252 c/m/L - A general 
cleanup of the laboratory was done on 
this day a f t e r  t h e  craftmen &ad finished 
installing the w u s t e r  for tb'e drybox. 

D-3U - May 24, 1949 - 0,108 c/m/L - The 
foregoing tolerance a i r  count is believed 
t o  have been caused by maintenance'work 
in the a t t i c  directly above this labora- 
tory. 

. 

May 25, 1949 - 0,094 c/q/L - The reason 
for the foregoing tolerance'air count is 
unknown. Only normal operations were 
conducted on this day, 

. 
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Tech Area 

h e r o ,  herick, 
Geoffrion, Irwin, 
Jackson, Nilford, 
Kontoya, Naranjo 

(Continued) d 
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.. 
May 27, 1949 - Om087 o/qh - The fore- 
going tolerance air count is believed 
to  have been caused during the transfer 
of material from the drybox t o  a hood. 

S b l a  BUiMn4 

Room 22E 20, 1969 - 0,305 c/& - 
Operators in this room had a bad run on 
this day and probably oxidized same mat- 
a l  in o n e d  the furnaces. 

. May 23, 1949 - Om= c / . L  - There is no 
explanation for the foregoing tolerance 
air count as only n o d  operations were 
carried out on t h i s  day, 

Nose Swine Tests - During the month of 
.June, XI08 nose counts mere recorded 
.for D Bullding personnel. 
two above-tolerance counts recorded, 
.both on a Zia carpenter, 220/239 c/m 
and 62/107 c/m. 

There were 

? 

Two hundrod and sixtpone nom counts 
were recorded for  Sigma Building person- 
nel during the month of June, There 

. -were two above-tolerance counts rocorded 
on University of California operatora, 

r n d  coun t Tests - During the month of 
June, w40 hand counts were recorded. 
The highest individual hand count aver= 
age was 67 c/m, 

51/55 and 139/159. 

Contaminated Accidents - June 6, 19k9 - 
Fire in TU build- press room. 
fire, w h i c h  mas a result of spontaneous 
combustion of pressed.tuballoy shavings, 
was discovered at approximately 12:s 
p.m. No one was present i n  the building 
whon the f i r e  oziginated and it was ex- 
.tinguished through the sprinkler system 
br the time the firemen had arrived. 
All the firemen iavolved were monitored 
for body and clothing contamination, 

T u 6  

-in-. 
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2A. Monitoring In  
Tech Area 

Romero, Ruerick, 
Geoffrion, Irwin, 
Jackson, Milford, 
Kontoya, Naranjo 

(Continued) 

Two pair of shoes and five pair of rub- 
ber boots were found t o  have up t o  1500 
c/m and were confiscated and sent t o  de- 
contamination. The fire-fighting equip 
rpsnt was also monitored and there was 
only s l ight  contamination found. 'hvo 
Wqueegeosn and two brooms were found 
t o  be hi- contaminated and were left 
at TU building to  clean up after the 
fire. All firemen were given nose count8 
and there were no above-tolerance counts 
recorded. 

Aby 24, 1949 - On t h i s  day the ceilllng 
caved i n  over room D-302, T h i s  accident 
occurred when a Zia craftsman stepped 
over 803118 duct work while working in t he  
attic and slipped through the cei l ing.  
As a result the entire room became con- 
taminated with dust f r o m t h e  attic, The 
technicians working inside the laboratory 
at the time were monitored and om wa8 
found t o  have 1500 c/m on her hair, This 
count was reduced t o  below tolerance after 
showering. The craftsman was monitored 
for body contamination and was found to 
have 1ooo c/m on his face, This count . 

was also brought down to a belan-tole- 
ance level after washing. His trousers 
were found t o  have l#K) c/m. These were 
confiscated by our office and aent t o  DP 
la- for decontamination and have been 
returned. 
mediately and the  roam was closed t o  
fu r the r  operations. The next day t h e  
janitors cleaned up all the dust and t he  
entire room mas then painted. AU. equip- . 

rrent was monitored and most of the  glass- 
ware replaced. Operations in this lab 
oratory are t o  be jpesumed in the very 
near future. 

The cei l ing was repaired im- 

General - A general floor survey of D- 
building hal l~ays  was made this month. 
Results of t h i s  survey are available in 
our office: Special air contamination 
tests are being made in laboratories 

I. 

i 



APPROVED FOR PUBLIC RELEASE 

I 

2A. Monitoring in  
Tech Area 

Romero, EZperickt 
Geof f rion, .. Irwin, 
Jackson, Hilford, 
gontoya, Naranjo 

(Continued) 

2B. Monitoring in 
DP West Area 

&dew; Martinez, B.; 

Romero, J . ; Valdez; 
Vandemort; Vigil 

- Hartinez, V.; 

assigned t o  CM-g, On June 6, 1949 a . 

test was made i n  room D-134 during 
grinding o f  Pu metal inside the drybox, 
A count of 59.6 c/m/L was recorded . 
when tho air-lock door was opened. The 
shoes of personnel leaving D buildin& 
were monitored twice this month. 
emall amount of contamination was found 
but generally t h e  contamination found 
was between 50 and 200 c/m. No shoes 
were confiscated this month. A Zarge 
amount of equipment rsaa monitored for 
maintenance work and for property dis- 
posal. The contaminated ,trash and 
property,disposal operations were car- 
ried on without mishap during the en- 
tire month, 

A 

@rface Monitoring - A total  of 125 
rooms waa monitored during the month 
giving a d a i 4  average o f  6 rooms. A 9 

' t o t a l  of 221 counts between 5,000 u/m 
and 20,000 c/m was found, and there 
were 154 counts over 20soo0 c/m,  our 
hundred and thirty-seven gas cylinders 
were monitored this month for m-6 
group. Wnitoring of such cylinders 
ie assuming such proportions as t o  cons- 
titute a '  serious drain on the monitors' 
time, None were contaminated, A total  
of 794 spots of PO c/m OF over were 
found on "before decontamination" checks. 
O f  t h i s  tota l ,  167 spots of 500 c/m or 
over remained after decontamination. 
An attempt waa made t o  decontaminate a l l  
hot. spota as soon as they were found, 
Pee Wee portable meters with pencil 
probes and 3" x 6 u  probes were %he prin- 
cipal inatnunenta usedl supplemented by 
the Zeuto, Poppy, Viot6reen and boron- 
l ined Neutron counterso 

Alpha &Borne Contandnation[- Counts 
f o r  DP Weat are on the fol lowing page. 
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Location 

PRECIPITRONS 

Inuut-Dast ims 

East W o l d  
West Afanifold 

Outrmt-Daybfme 

Stack #I. 
Stack #2 
Stack #3 
Stack #4 

Nom of 
Test a 

21 
21 
21 
.a 
21 
21 
23. 
21 
21. 
21 
13 

- 

15 u 

16- 
16 
16 
16 

. 0Utimt-N iRht time 

. Stack#l 15  
Stack #2 -14 
Stack #3 1 5  
Stack #4 1 5  

$0. over 
Tolerance Counts - JUne =. 

'CMR - Contenhated Laundrz. 

Sorting Room 36 2 
Washing Roam 2l 0 
Respirator Room 19 0 

Om138 
0,ou 
00009 
0.007 
0.5&6 
Om195 
Om016 
00019 
0.lW 
00012 
Om013 

9.985 
o o m  

00871 
00890 
00 2% 
0,291 

. 1.470 
00005 

0,062 
00083 
0.0u 
O e O 4  

0.078 
0.010 
0.001 

Jture 

00011 
Om003 
Om001 
00000 
0.047 
0,028 
Om004 
00002 
00022 
0.001 

- 

OoOO5 

3.m 
O. l l . 2  

0-335 
0.W 
O o U ?  
Om104 

0.589 
OmCO2 

00022 
0.033 
Om005 
Om005 

0.008 
00001 
00001 

00015 
0 Om006 

0 .OO3 
0.000 . 
0.008 
0 .003 
00022 
0 m o o 0  
0,003 
00000 
0.009 

20 687 
0.093 

0.U7 
0.061 
00028 
00027 

0.016 
0.007 
0m003 
0m003 

0m008 
00010 
0m001 

1 
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2B. Honitoring in  
DP West Area . 

Ehders; Martinez,B.; 
Martinez, V.; 
Homero, J.; Valdee; 
Vandervoort; Vigil 

(Cont hued ) 

Over Tolerance Counts 

Room 201 - Two over tolerance a i r  counts, 
One occurred on a day when new duct was 
put on skul l  dissolver, The other occur- 
red when.one of the operators was clean- 
ing out .a drybox tha t  had papers and raga 
that were probably contaminated with dust 
particles and t h i s  could have caused the 
over tolerance air count. The operator 
was wearing a respirator, but be still re- 
ceived a .high nose count.. 

Room 406 0 Four over tolerance a i r  counts. 
Two occurred when dryboxes were cleaned 
out. The other two could not be accoun- 
ted for,  
p i ra t  ors * 

Personnel i n  the room wore res- 

J 
Room 408 - Four over tolerance sir counts. 
One occurred on a day when no gusua l  work 
or  operation was csrried on. N o r m a l  pro- 
duction was conducted i n  t h e  room during 
the day. .The other three were probably 
caused when reduction bombs mere pickled, 
crucibles' loaded in to  bombs and turnings 
weighed and screened. All personnel wore 
respirators. 

Room 512 - Three over tolerance a i r  counts. 
It is possible t h a t  two of these counts 
were caused by transfer of material from 
cleaning hood t o  process. The box trans- 
f e r  took place near the  F i l te r  Queen. 
Also, cleaning out the old stripping hood 
i n  which hot transfers were carried on may 
be partially respmeible. One over tol- 
erance count could not be accounted for. 
Normal operations were conducted'in the 
room during t he  day. 

Sortinn Roam - CkR Laundrgl- Roo over tol-  
erance air counts. These counts corres- 
ponded with high rejection of DP East 
coveralls. 
ered as the source of contamlnation. 

Thus, polonium may be consid- 

A I S -  
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. 2B. Monitoring In 
DP West Area 

Nose WR e Testa - Resfits of Nose S d p e  
Counts from DP West and Laundry Person- 
nel: 

3nders; Martiner, B.; 
Martinez, V.;  
iiomero, J.; Valdez; Number of Swipes taken 889 

DP West Laud -3P 
Vandervoort ; Vigil Number Over tolerance 2 0 

(Continued) (50/50) 
Highest Single Count 334/66 26 

Summary of Over Tolerance lose Swipes 

1, 
Received a nose count of 721125 c/m 
while changing filter papers i n  room 313. 
He was working with damp materia1,'and he 
was wearing a respirator. 
ter papers and took a nose swipe imrcedia- 

high nose count. 

Uniiersity of California operator - 

He changed fil- 

. tely after. This could have caused the 

. 2. University of California operator .. - 
Received a nose count of 334/66 c/m 
while cleaning out drybox 5x1 room 201, 
Probably. the papera and rags i n  drybox 
were hot and the dust falling from them 
caused the high nose count, 

Hand Counts - H a n d  Contamination of per- 
sonnel leaving Building #1 and Laundry 
as recorded on hand count cards: 

Number of Counts 
recorded 1858 1882 2196 

Number over 
tolerance 10 0 0 

Highest 6-10 
count recorded 5,000 2 0 0 2 0 0  

rponitorina of Product Containers - All 
material sent t o  process was monitored, 
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28. Monitoring in 
DP West Area 

Two alpha contamination 'spots havine; 
counts of 2,000 c/m were found., 

. 

Ehders; Martinez,. B.; m B v r e a d i n g s  were moderate, (hi- 
Martinez, V.; 
Romero, J.; Valdes; 
Vandervoort ; Vigil 

(Continued ) 

rnum 13,l mr/hr. - S , p a t  contact.) 

. seventp-four percent of ~n containers 
received 'from decontamination were be- 
,low tolerance. These were sent.to the . 

. vault for etorage. . 

Chavez 

:Forty-five rejected Wn containers were - 
~ o r k e d  t h i s  month. All.were satisfac- . 

lm samples transferred out of DP West . 

were monitored. All were belm.toler- 
. a c e  

:Contaminated Aocidente - No contaminated . . 

accidents: this month. 

'torily cleaned. . .  

.. 

1 

'General -.-pat (hoods, etC.) i8 
being installed in Room 319. No ''hot" ' 

The air-lock 
was taken out and a spot of 750 c/m 
found around frame of tho air-lock. 
This spot is  t o  be decontdnated and 

Surface Monitoring - Roam 319 was 'checked . 
ll times. Room 307 was checked 19 times 
,this month using a Pee Wee with a 3 x 6 
.probe. There were thirty-nine spots over . 
500 c/m. AU spots were cleaned up by 
'the "after decontamination" check was 
given, Counting rooms 329s and 329N were 
checked and no tlhotm spots were detected, 
The of f ice  space and a l l  cold areas'wgre 
checked three times this month. Ono spot 

. of over 500 a/m found i n  the latindry rcOm 
and decontaminated quickly. All miscel- 
laneous items were checked whenever re- 

.work as yet has been done. 
. 

painted. , 

' quested. ' . 
. .  

r 

-17- 
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'' 2B. Monito&g in . 
DP Neat Area 

Nose Counts - A total of 99 nose swipes 
were taken this month. The bighest ,, 

count was u) c/m, 

hand counts were taken this rqonth. The 
average count, was o c/m... ' . 

@-Borne Contamination Tests - A total 
of twenty-two teats were made this month 
with an extension on the Filter ween at 
breathing level. 
erance counts t h i s  month. 

Highest single count for this month = 

last month - 
this month - 
last month - 

Hand C O W t e  - A t o t a l  of f d h m d r e d  . 

There were no over tol- 

f 

-e006 c/m/Lo 

Chavez 
(Cont hued ) 

D o s b e t q  - A l l  lab personnel have P i l a  
badges and wristlets. These are worn at 
the same time. No over tolerance expos- 
ure. 
pencil chambers. 
morning before the men enter the labora- 
tory. There were no ov& tolerance ex- 
P O ~ U T ~ S .  

Beta and Camma Survey. - Beta and gamma 
surveys of rooms were-made frequently 
this month. A l l  hoods and dry boxes 
were monitored and no excessive radia- 
tion observed. Victoreen and Zeus me= 
t e r s  used for this purpose, 

The men also have Keleket type 
These are charged every 

..: ' 

Air F l o w  Into Hoods - F'requent checks 
of air flm into hoods and drybaxes were 
made this month. 
observed. 

No drop-in;air flow was 

Instrumentation - Pee Wee, Zeuto, Zeus. 
meter, Victoreen survey meters, and elec- 
troscopes were used in detecting contam- 
ination. The Sweepee was repaired and 
taken to Tech Area for use. Filter paper 
dounter is  still on order. 
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2B. Monitoring h , 

DP West Area 

Chavez 
(Continued) 

Waste Treatment Lab 

Surface Konihring - This laboratory wa8 
checked six times dcring the  month. Two 
hot spote over. 5C0 c/m were found and bu- 
mediately cleaned up. 
the laboratory was checked once this 
month, l o  containation on the grounds 

. .was found. 

The Area around 

Nose Counts - A total  of seventy-two 
nose swipes were taken this month. No 
over tolerance counts this month, The 
highest s i q l e  count baa 10 C/U. 

Hand Counts - A total of tmo hundred and 
sixty-four hand oounts were taken this 
month, 
counts this -the The highest single 

&-Borne Contadnation Testa - A total 
. o f  twenty-two t e s t s  were made this month, 
There were no over tolerance counts. 
Highesf.single count for this month - 
mOO1 c/..Lm Highest single count for 
last  month - ,003 c/m/L. 
fol? this month -..OW4 c/&. 
count for last month - .0004 c/m/L. 

There were no over tolerance 

count - OPBS WO c/mm 

Average count 
Average 

. 

Instrumentation - Pee Wee, Zeuto and V i c -  
toreen Survey M e t e r  wgre used by thi8 lab 
t o  detect contamination. A l l  instruments 
are in good w o r k i n g  order. 

2C. Monitoring in Surface Mnitorinq - There were 420 rooms 
monitored during the month with a total 
of 2446 positions checked. Of these pod- ' .  

DP East Area 

Piltingsrud tions, 108 gave readings ranging f r o m  
25,000 to infinity (over 2 million). 

Herchand, Lopez, Thirty-eight of these positions were not 
Stanhops, Mascarenas cleaned on.the day observed, It was ne- 

cessary t o  close 12 rooms, 
was mnitored periodically with no record- 
able containination being found. Shipment 
containers were monitored 3 times during 
the month with counts being found ranging 
from 200 c/m t o  Z O , ~  c/m; 

-ding 51 

J 
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5230 

Stack #1 

Stack #2 

Air Duct 

lo.of Tests 
9 

9 

9 

31 

20 

11 

11 

20 

9 

9 '  

u 
ll 

20 

20 

20 

. , - . ... 
piFBorne Contadnation Tests - Air con- . 

tadnation data gathered during the month - 
i s  aa follower 

No. of over : 

Tolerance Counts 
June . - 
0 

0 

0 

. o  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

0 

0 

0 

0 

0 

- 0  

0 

0 

0 

0 

0 

0 

0 

0 

- 

0,013 

0,024 

0,179 

0,030 

0,052 

0,024 

0,273 

0.079 

0,061 

0.ow 
0,056 

0,015 

0,069 

0,064 

0.790 

Averam c / d L  
!!w 
0,008 

0.061 

0,005 

0,013 

0,006 

O.OO6 

0,008 

0,008 

0,003 

0,007 

OaOOAj 

0,003 

. 0,025 

0,019 

0,238 

The average aircborne contamination . 

levela for stacks and duct8 are as 
f ouaors : 

. .  

I- 
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2C. Monitoring in 
DP hst  Area 

Piltingsrud 

Marchand, Lopez, 
St anhope , Masc arenas 

(Continued) 

Nose spriue Tests - There were 182 nose 
counts taken dwing the month. The 
average of .these was 27 c/m, with the 
highest. single average 'of 200' c/m. 
There were none over tolerance. 

Hand Counts -There were 970 hand counts 
recorded during the  month with  an aver- 
age contamination count of 800 c/m: . 

There were none over tolerance (50,000 
c/m). The highest single average mas 
5,500 d m .  

Contaminated Accidents - There were no 
oontaminated accidents during t he  month. 

General- A periodic check of shoes leav- 

tion. There were 208 pieces of glass- 
ware decontaminated during the month; 
of these 78% were found under tolerance 
(1500 c/m) after 3 ooashfngs. The rest. 
were disposed of by burial in the con- 
taminated dump. 

ing Building 51 ShWed sl ight  Contamina- 

2D. Bayocanyon Dosimetry - The average daily dose for 
Chemistry Laboratory 

Meyer, Vivian 

men working a t  Bay0 Canyon Lab was 0.07 
R. 

Personnel- Four cases of body contae  
ination were found I n  t he  daily mor&- 
toring. One of these was ,on the  hand 
and the other three were on the head. 
The highest was 20 m/hr which 9988 on . 

the  head. (measured with a Victareen 
2638 with beta shield open.) 

The highest daily dosage was 0.32 R, 

. 

General - The background in the moni- 
toring room (a t  the  radiator) averaged 
3.2 mr/hr. 

I 
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3A, Instrument Section 

Berlins, Lanham 

Maintenance 

Apprill 

Jepkins 

Hull, Carlson 

mbott 

c 

A breakdown of maintenance work done in 
each area: 

Tech Area 

Instrument CalIGated .. pemired 
NO &a 

. (Ullcago Hand 
Counter 

Pee Weo 
Zeuto . 

Nose Counter 
Victoreen, 263~ 
POPPY 
cutie=pio 
SPreep-Pee 
Filter Queen 

Routine 
Routine. 
Routine 
Boutine . 

1 .  
Routine 
1 

12 
26 
3 
2 
1 
3 
1 
1 
8 

pP V e s t  

Instrument Callbated Remired 
No, E, 

Chicago H a n d  

Pee Wee Routine . 5 
Modal ll7.Alpha 

Counter Routine 5 
Victoreen 263 1 1 
Nose Counter Routine . 2  
Zeuto Routine 3 
Constructed 8 new Pee Wee Probsa 

counter Routine 13 

DP %St . : - NO a No 
Instrument -brat ed Rm&d 

Hand Counter Routine 2 
Hand Countar 

Probe - 2 
Filter Pap= 

counter Routino 2 



APPROVED FOR PUBLIC RELEASE 

3A. Instrument Section 

Beall, Abbott 
(Continued) 

38. Inetrument Section 
Reseerch and 
Development 

Rexroth 

Probe and Maintenance and Fabrication 

Probe or Screen 

4 x 6 Probes - .30 30 
4 x 6 Screen 11 - u 
Pencil Probe - 20 a 
Pencil Probe Screen 17 L 17 
Hand Counter Probe - 1 1 
Seepee Probe - 1 1 

kchine Shoe 

1, .Cut and engraved 3 Wd80 
2, Consfiruoted one lead plg. 
3, Constructed crane for moving lead pig. 

1, A commercial methane flow alpha pro- 
portional couuter for the Waste Treat- 
ment laboratory was converted.into a beta 
proportional counter. This w a s  done by 
decreasing the diameter of the-center 
wire from .002" t o  .0005~*, The original 
wire was tungsten and the wire replacing 
it stainless steel, 
version was made with ,.mit' D tungsten, 
T h i s  counter reaches the beta propor- 
tional region at  2300 volts and haa a 
200 volt plateau with a 2% rise. The 
BJaste Treatment lab had asked about the 
possibility of counting alpha.and beta 
at the same time, This waa tried with- 
out success. Each alpha pulse produces 
from three t o  six counts i n  the beta 
proportional region, An apparent alpha 
plateau was found on this couiter be- 
tween lo00 and 1800 volts, T h i s  was 81- 
$0 found to be caused by multiple trig- 
gering, The real alpha plateau is pro- 
bably about 1200 Volt8 although thie has 
not been determined yet by t e s t  becsuae 
the high voltage system would not operate 
in that range, T h h  aystem of counting 
has considerable merit for many appli- 
'cations if all of the limitations of . 

these particular counters are taken in- 
t o  account. 

A previous con- 

APPROVED FOR PUBLIC RELEME 
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f ive  of these uni ts  w i l l  be completed * - 
this month,- 

3B. Instrument Section 
Zesearch and 
Development 

Relcroth 
(Continued) 

Bexroth, Apprill, 
Smith 

2. 'Testing of t h e  sample beta propor- 
tional counter for 5-2 Group has been 
continued during the past month, Many 
of the  c i rcui t  difficulties had been 
remedied during t h e  preceding month 
since tho  number of fa i lures  have de- 
creased. Another regulator tube fai l -  
ure occurred in t he  high voltage power. 
aupply which definitely indicates that  
the regulator system 9ras under dosigned. 
Nothing has been done t o  remedy this 
situation except replaaing t h e  tube 
since a complete new paver. supply would 
have t o  be built. During this aeries 
of teats a rather serious limitation of 

. the  counter was found. The counter con- 
sists of a horizontal cyllnder tube with 
a thin toindm in the  center of t he  lower 
side, There is a series 02 etepa below 
this window for absorption counting, A 
plateau with a 5% rise from 3800 t o  
volts is obtained on the first shelf. 
On the second shelf one cm. below the 

. first, a plateau cannot bo found, At 
first It was assumed t h a t  the gain of 
the  system was not sufficient t o  count 
some of t h e  smaller pulsee. 
proved false after an attempt t o  take a 
plateau with t h e  gain increased by a 
factor of 3 failed. To date no plausi- 
ble reason has been-found for the  lack 
of a plateau on any butthe  first shelf. 

This theory 

-&- 
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Instrument Section .. 4. A sCrple lead shield was built  for 
Research and the above counter to reduce the back- 
Development ground to a addmum. T h i s  s u d d  is a 

rectangular box with an in ter  core of 
Abbott, Jenkins s tee l  t o  capture the secondary electrons, 

(Continued) The outside is solid lead 1" thick. A 
door is placed in the front so that s a w '  
ples m y  be easily inserted in the coun- 
ter, The top i s  separate.so ,that the 
counter can be removed for kintenance. 
In operation the background is  as loor 
in the shield as other counters with 411 . 

lead bricks sprrounding them and i s  8bmt 
one fourth as heaw, . 

Deal, Rexroth 

I 

50 A six.cbannel *ani vs;& ciavge . 

control unit for CUR-9 was designsd and 
constructed. A l l  components for this 
.unlit are mounted i n  a single panel rack. ' 

The entire unit is powered fhrough an 
electronic voltage regulator.to give 
greater stability and tho WB'W of each 
channel is indicated continuouslg on a 
meter on the front panel as w e l l  as being 
recorded periodically a one ,of. the chan- 
nels of a m l t i p o h t  recorder. All & i t s  
are intepwired through 8 common terminal 
board to give maximum flexibility t o  the 
system so .that w. or a l l  of the  units 
can record as required, 

? 

Pressure readings are given i n  two ranges4 

scale and t h e  other from zero to  seventy- 
f i ve  millimeters, 
be read t o  the nearest tenth of a mioron 
on the recorder scale. 
brating adjustment8 for each afr.these 
scales i s  prmlded so that the mioran and 
nri3limeter ecales may be calibrated inde- 

. One from zero t o  twenty microns fu l l  

The micron scale G B L ~  

Separate cal i -  

pend&ly of each other. . .  . . - a  

All of the controls and adjuebents were 
brought out the front panel of-the ins- 
trument i n  order to  facWate setting 
up and c d b r a t h g  of each channel;- The 

.... . I.. . .  

I 
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.. 3B. Instrument Section 
Research and 
Development 

Deal, Resoth 

Deal 
(Continued) 

Larkins . 

control panels were machined, given a 
hammertone paint finish and then en- 
graved. 
whi te  t o  .give sharp contrast t o  t h e  let- 
tering, 

6. Neutron..Counting - Two series of 
runs were made t o  compare t h e  counting 
efficiencies of a boron-lined chamber 
with  tha t  of a BF 
Comparison was d e  on the  basis of the  
highest reliable count obtainable under 
like conditions from each chamber, Con- 
ditions effecting the  re l iab i l i ty  of 
count that were considered in rmklng the  
evaluation were reproducibility of count, 
f l a tnes s  of plateau znd background, 

The boron-lined chamber with a volume 
approximately one-half that of the  Bp3 
chamber had a counting efficiency a p  
proximately U$ greater. than that of 
t h e  BF3 chamber, 

A cursory investigation and appraisal 
was made of monitoring neutron fluxes 
that involves irradiating an indium 
foil, and counting t h e  resulting acti- 
vity, of t h e  f o i l  in a geiger counter. 
The length of time required to  make a 
count, t h e  large fluxes required t o  get- 
an appreciable counting rate i n  a l i m i -  
ted amount of t h e  and the possibility 
of making an error of about 3% or so 
would indicate that t h i s  method would 
be unsatisfactory f o r  our purpose in 
counting neutron fluxes, 

The engraving was filled with 

(40 cm) chamber, 

7. 
modo1 of the small proportional alpha 
counter mentioned in previous reports. 
Tho circuit i s  basically similar t o  that 
of the Pee Nee but' has been modified in 
mny deta i l s  t o  reduce battery drain and 
Improve stability. The modified circuit 
has been tes ted thoroughly in a bread 
board model. 

Rork is almost completed on a pilot 

When conpleted, the pi lo t  

APPRO C RELFASE 
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3B. Inetrument Section 
Research Development 

Larkine 
(Continued) 

Jenkins 

model will be tested under. actual op- 
erating conditions. mother prototype 
w f l l  be bui l t  t o  incorporate several 
improvements in mechanical design, the 
practicabili ty of which has become a p  
parent during the construction of the 
present model, The circui t  of the se- 
cond model w i l l  be the came, but empha- 
s is  in mechanical design will be upon 
abf i i c i ty  and ease of construction, 
so that the d e l  could be used as a 
sample if at same time such instruments 
are b u i l t  by an outside coqtractor. 

The first shipment of the Pee Wee'8 
from the  Nuclear Instrument and Chemi- 
cal corporation were tested and inspec- 
ted and wese found to be satisfactory, 

8. Development work is being carried 
out on condenser coupled scalers and . 
associated circuits, Three different 
scaler wits have been designed and 
built, two of w h i c h  use 656 tubes, Che 

. was designed for a fast resolving t ime.  
The completed m o d e l  has a resolving 
time of less than 3 micro-seconds, a 
bias  range of 26%, and a current drain 
of 5.3 miUiamperes at 150 volts, The 

. second model  using a 6J6 has a current 
drain of 4.5 milliamperes and a resolv- 
ing time of less than 7 micro-seconds, 

N e x t  a 2C51 with  a filam&t drain of 
300 milliamperes as compared t o  450 m i l -  
liamperes for a 656 was used, 
model has a resolving time of 9 micro- 
seconds, a current drain of 3.2 millia- 
mperes, and a bias range of 55%. Xn- 
creasing the plate voltage t o  300 volts 
t he  firing sensitivity of the trigger 
i s  ,275 volts  with a resolving t h e  of 
3 micro-seconds and a 'current drain of 
ll milliamperes. 

I 

T h i s  

9. A new type air sampler was completed 
and tested, The Filter Queen is mounted 

-27- - 
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3B. Instrument Section 
Research and 
Development 

Jenkins 
(Continued) 

in cylindrical base. The air collec- 
to r  i s  mounted on top of the unit and 
connected to  the low pressure chamber 
by the flow regulator, 

The air collector has the f i l t e r  paper 
wrapped around a slotted cylinder with 
an increase i n  the area of openings of 
almost 9% over the old type of air  
collector 

All speed regulation controls are moun- 
ted in the cylindrical base of the unit. 
A 250 watt strip heater parallels a 75 
watt variable resistance. This combina- 
t ion gives enough control t o  compensate 
for loa Une voltages. With the resis- 
tance mowted i n  the base, the  unit  . . 

does not run at the high temperatures 
encountered in the old units. 
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GROUP CMEU2 

. 'JOB AND PESO- PROGRESS 

M. Special Problems 
Health Chemistry 

Kennedy', Schnap 

. Schnap, Rhodes 

Health C h d s t r s  Problem No. I - Anal- 
vsis of Los Alamos Drinking Rater Sup 

Water sample8 from Guaje wells numbers 
1,2,3,5 and 6 were eubmitted to CUR-1 
for spectrochdcd. analgais for lead, 
arsenic, chromium, copper, iron, man- 
ganese, nsgnesium, r tho  lithium, bol 
ron, aluminum and berydium. Results 
showed concentrations below the limits 
set in the U.S. Public Health Service 
Drinking Water Standards with one ex- 
ception, One of the w e 3 3  amples gave 
a o h r h  analysis s l i g h t l y  over the 
standard. However, the standard is 
baaed on hexavalent chramiun and the 
analysis makes no distinction in th is  
regard. It w i l l  be necessary to make 
a standard chramate determination to. 
clarifs this point. 

Health Chemistry Problem No. 2 - Quan- 
titative Radio-assay of Filter Paper 
Used in A i r  Samain& t o  Determine Ab- 
sorption 

Three filter papers from DP West were 
amdyzed during the month, Results 
were as variable 2s those previousls. 
fouad. The work PJiY be conlchued. 

P- 

M i S C e l l a n o a u S  

A i r  contadnation teste were run 3.n 
Sigma room 4A during polishing opera- 
tions on beryllium samphs. The fib 
ter  papers (Wha- W )  used for sample 
collection in the N e w  York s8mplep were 
prepared for beryUm analysis and sub= 
mitted.to CKEM for apecfmgrapbic ma- 
mbo 

5 -  
' -% 
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Schnap . A sanple of Frijoles Canyon creek water 
was asezyed far plutonium, uranium, pol- 
onium and fluorine. 
sults are not yet avairable. No traces 
of the  radioactive elements were found. 
This ie of interest  particularly in the 
case of uranium, since subsurface s a  
plee fram our water wel ls  have in the 
past showed traces of uranium, 

The fluorine re- 

lB. Health Physics 

. Kennedy, Schnap 1, A one-oiek sample of dust collected 
Rhodes a t  the a i rpor t  showed a few alpha tracks 

when placed on a N.T.A. plate and ex- 
-.. posed for 16 hours. Radioassay f o r  pol- 
onium and plutonium.was made. Results 
showed no polonitqand evidence of the 
presence of lutonium of the extent of 
16 countsrhute. 

2, 'on three occasions efforts were 
&e t o  collect particles falling out 
of the cloud from the &yo Shot Site, 

a) On the fbst occasion trays were 
placed one-half mile apart from two t o  
'five miles frcrm the site down wind. . 

The cloud moved across with a wind ve- 
loc i ty  of appraJrimateb 30 qh., pas- 
s i n g  over the trays at about 5 minutes 
after the  shot. 
up d t h i n  one and one-half hours of the 
shot and showed no activity. Exernha- 
tion of the area the following day (20 
hours l a t e r )  showed appreciable activ- 
ity on the ground. .The indication wa8 
t ha t  fall out was extremely slow or a 

. secondarymmment of material occurred. 

These trays were picked 

b) 
placed in the  same locations. The'wind 
shifted just prior to t h e  shot and blew 
t'ne cloud south across the main project 
access road. 

. ade the  road for 1-2 hours. When - traf- 
f i o  vas finiUq allowed t o  move the v8-r 
hicles  were checked for contamination, 

On the second occasion trqs were 

. 

It was neoeesary to block- u N CLASS! FED 
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. U. Health Physic8 and approximately 30 were washed to  re- 
move the contamination the following 
day, No contamination was picked up on 
the trays. 

a )  On the t h i r d  occasion the trays were 
placed in the same locations. A t  shot 
t h e  the wind was blowing toward three 
of the trays with a velocity of approx- 
h a t e *  6 mph, The t r a p  were picked 
up seven hours a f t e r  the shoe. Radio- 
autographs of these trays gave the fol- 
lowing results for a 62 hour exposure 
starting eight and one-half hours after 
the shotr 

Kennedy, Cox 

No, seven was in the direct  path of the 
cloud, six and eight were at the edges. 

Project Authorization CMR4.2-15 - 

Work has been star ted testing various 
materials .using a radio active barium- 
lanthanum equilibrium dxture. The de- 
contamination agent used is a ci t r ic-  
acid-Dreft mixture. Samples were con- 
taminated and tested as were the alpha 
contaminated samples previously, one 
t e s t  to sinulate a spill, the other 

. soaking in the  contaminant, Only the 
gamma radiation from the RaLa is coun- 
ted, using a mica windowed geiger 
counter and an aluminum absorber of U b  
nlg/cm2. 

APPROV~D FOR PUBL~C 'RELEASE. 
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Material 

. Koroseal 

. Masterwalle 

. Rubber Tile 
Asphalt Tile 
Formica 
Ehameil Covered Metal 

Test #1- spill 

1% 2n 39 

. 

40 4. 90% 
129 1 93 
47 0 100 
4 8 1  99 
132 11 92 
39 3 93 

-. . . .. ... . . . .  

Teat # Z - s o a k  . 

l* a 34 . .  

965 35 97% 
900 57 93 
970 23 98 
920 78 92 - . . .  

920 19 98 
880 15 98 

* Data above i s  reported as follows: 

Test  1 - Colm No. 1 - Counts per min- 
ute retained after w i p i n g  per 
1ooo c/m applied 

column No. 2 - c/m remaining 
after cleaning per loo0 c/m 

. applied 

C a l m  No. 3 0 Percentage.de- 
. contaminakion 

'Test 2 - Column No. 1 - c/m measured per 
1OOO c/m applied 

Column No. 2 - c/m meas& af- 
ter decontamination . .  ef for t  per 
uxx) a/m applied . 

.Column No. 3 - Percentage de- . 
contamination . 

. .  

Project Authorfration Cb!R-l2-l2 -Tho 
use of Steam as 8 Decontamination AR-6 

- 
No work done this month. 

Decontamination Room 

One hundred thirty-dgtit items having a 
purchase value of approximately W,OOO 
were decontaminated and returned to m3e. 

. 

4% 

APPROVED FOR PUBLIC. RELEASE -~ ~~ 
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.. 
1B. Health Physic8 

Cox, Garcia, 
Jimenez 
(Continued) 

I 

2A. Honitoring i n  . 

Tech Area 

ROmero, herick, 
Geoffrion, Irwin, 
Jackson, Kilford, 
Hontoya, Naranjo 

Eight man-days were used for decontami- 
nation at the chemical shack in Bqyo 
Cwon, Two d a y s  were used for de- 
contaminating twenty-eight private - - 
vehicles caught by the  Bay0 Si te  shot 
which contaminated the main project ac- 
cess road. 

Peelth Passeg - One hundred and nine- 
teen people, including CMR laboratory 
personnel, were sent on Special Health. 
Tests betneen the dates of May 19, 1949 
and June 17, 19490 The reports on all 
t he  tests showed urine concentrationa 
below permissible levels. 

'Surface Monitoring During th ie  month 
m o m  were monitored in buildings: D, 

tmunents used were the Pee Wee, the 
Zeus, the  Victoreen survey Wters and 
the L & M Electroscope. 

* D-3, SigmS, TU' Shop, US Y and H e  Ins-' 

. '  H Building and Room D-301 require mod- 
toring with a Pee Wee and a Zeus since 
the materials handled- in theoe places 

V e q  l i t t l e  alpha contamination has 
been found, but the  beta-gamma emitting 
contaminants have been found in the 
sinks and hood60 I n  most casea t h e  
beta-gamma contaminants have been found 
t o  be i n  low concentrations, 

. 

.'are alpha and beta-gama emitters. 
- - 

During the month of June a total of 
1236 rooms were monitored in D Build- 
3ng withIan average per day of 59 rooms 
monitored. During this period 26,727 
position8 were checked with a daw 
average of l.273 positions checked. 
There were 864 hot. spots over 500' c/m 
located and marked for decontemination, 
276 positions were found t o  be above 
tolerance after a five hour period. 

I 
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2A. Monitoring in 
Tech Area 

Romero, Bnerick, 
Ceoffrion, Irwin, 
Jackeon, Milford, 
Kontoya, Naran ja  

(Cat inued) 

During the month of June a total of 
h598 positions i n  129 rooms were moni- 
tored in. S Q p a  and Tu Buildings. There 
were 420 hot spots over 5,000 c/m lo- 
cated and marked t o  be decontaminated. 
Twenty-three positions were found t o  be 
above tolerance after a five-hour period. 
The maJority of h& spots found were im- 
pregnated, Room U-20 is being monitored 
weekly. .During the month of June, 126 
positions were checked. One position 
was found t o  be above tolerance after a 
five-hour perfod, During.,the month of 
June a total of 74 rooma mere monitored 
in H and I Buildings. During this period 
679 positions were checked and 4’7 hot 
spots over 500 c/m were located and mark- 
ed to be decontaminated. Fifteen p o d -  . 

tions ware Pound to  be above toleranoe 
after a five-hour period, 

. 

\ 

Air-BorAe Ahha Contadnation Tests - 
A i r  contamination tests were continued 
in D and S i p  Buildings. A oornparison 
of the counts run i n  these buildings 
during k y  and June is shown on the fol- 
-ine page: 

i 

. .  
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Lacation 

URANIUM LABORATORIES IN D BUILDING 

20 
19 
21 
21 
21 
21 

21 
16. 
21 
20 
J.4 
23. 
21 
21 
21 
21 
20 

20 
a. 
20 
.a 

0 0 0,ou 0,003 0,001 
0 0 0,013 0,007 0.004 
0 0 0.028 0,012 0.012 
1 1 0,048 0.013 OmOU, 
0 - 3  0,013 0,005 0,015 
0 1 0 ,005 0,001 0,032 

PLUTONIUM LAB0 RATORIES IN D BUIUIING 

3 
2 
3 
1 
0 
0 
2 
3 
0 
1 
0 

Q 
2 
0 
0 

SIGMA BUILDING 

0 0.048 
0 0,305 
0 0,098 
1 0.054 

0.177 
0,088 
0 ,074 
0,005 
0,003 
0,003 
0,022 
0,021 

0,004 
0,002 

0.004 

0,001 
0 ,003 
0.035 
0a007 
0,005 
0,000 
0.053 
0.015 
0,002 
0,002 
0,002 

4 

0,023 Om032 

0.018 0,009 
0,015 0.042 

0,066 0,035 
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I .  

2 A .  Konitoring in 
Tech Ares 

Romero, herick, 
Ceoffrion, Irwin, 
Jackson, Milford, 
Kontoya, Naranjo 

(Continued) 

PROBABLE CAUSE FOR HIGH A I R  CONTAMINATION 

U r d u m  Laboratories 

- D-116 - June 10, 1949 - 0.048 c/m/L - A 
general cleanup of the laboratory was 
done on this dwm Beapirators and f'ull 
protective clothing were =om. 

plutonium Laboratories 

D-lo7A - 27, 1949 - 0.02'6 c/m/L - 
Cleaning operations i n  the adjoining 
rooms D-107, and the transfer of a "hot" 
balance from the drybox i n  D-107 may a*-, 
count for the foregoing tolerance count. 

June 9, 1949 - 1.a c/m/L - R o l l i n g  
operations i n  the lucite enclosure and 
weighings i n  the large balance may ac- 
count for the foregoing tolerance air 
00Ullt. ' 

D-107 - May 27, 1949 - 0.206 c/& - 
cleaning operations involving the trans- 
fer of % o t O  dies, junk and tools out of 
the hoods and drybo&es was done on this 
date. Respirators and full protective 
clothing were worn. 

. 
June 3, 1949 .- 2 m 5 0  c/dL - There is  no 
known explanation for %he foregoingtol- 
erance air count a8 no operations were 
conducted in  this room on the above date. 

June 9, 1949 - 0.969 c/m/L - Reason for 
t h e  foregoing tolerance air count is  un- 
known since the only operations in this 
room were cleaning up the outside of &yo 
boxea. - .  

D-134 - 19, 1949 0,207 C/m/L A 
large amount of metal was handled on 
this day. 
kept opened frequently. Respirators and 
full potoctive c'lathing were '1901~. 

Furnaces and ai&-locks were 

-9- 
I 
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2A. Monitoring i n  
Tech Area 

Romero, 5erick,  
Geof f rion, Irwin, 
Jackson, Milford , 
Montoya, Naranjo 

(Continued ) 

June 15, 1949 - 1.231 c/m/L - The f o r e  
going tolerance air count may be at- 
tributed t o  the grinding of metal i n  
the drybox adJacent to'air-lock where 
transfers' are made. On June 16 a ape- . 

cial air contamination tes t  was made 
during the same, operation an& a 1% 
minute test showed a oount of 59.4 
c/m/L when the M o c k  door. was opened. 

June 17, 1949 - 0.040 c/m/L - A highly- 
contaminated dry- and ai-lock were 
cleaned out on t h i s  day. 

bU9 - June 3, 1949 
general cleanup of the.labor8tox-y was 
done on this day. Respirators am3 full 
protective olothfng were worn. 

. 
0.059 C/m/L - A 

. 

D-320 - June 3s 1949 - 0,051 C/m/L - 
The reason for the foregoing tolerance 
air count is unknown. l o  operations . 
were conducted I n  this room on the above 
date. 

b312 - J U R ~  15, 1949 '9 0 .42  c/m/L 9 

The foregoing tolerance air count i 0  be= 
lieved t o  have been caused when crafts- 
men were installing an exhauster to  the 
drybox i n  this room. 

June 16, 1949 0.252 c/m/L - A general 
cloanup.of the laboratory was done on 
this day after the craftamen had finished 
installing the W u s t e r  for th'e drybox. 

D-311 - liky 24, 1949 - 0.108 c/m/L - The 
foregoing tolerance alr count is  believed 
t o  have been caused by maintenance'work 
i n  the attic directly above this labora- 
tory. 

m ~ a y  25, 1949 - 0,094 c/m/L - The reason 
for the foregoing tolerance'dr count i s  
unknOmra, .(My n o m 1  operations were 
conducted on this day. 
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2A. Monitoring i n  
Tech Area 

h e r o ,  Bnerick, 
Cieoffrion, Irwin, 
Jackson, Nilford, 
Kontoya, NaranJo 

(Continued) I 

, 

May 27, 1949 - 0,007 o / a  - The fore- 
going tolerance air count is  believed 
to  have been caused during the transfer 
of material from the -box t o  a hood. 

sinrpra Buildin& 

R m  - 20, 1949 - 0.305 c / .  - 
Operators in t h i s  room had a bad putl on 
this day and probably nxidized acme met-  
al i n  one of the furnaces. 

' l h y  23, 1949 - 0 . a  c/m/L - There is  no 
explanation for the foregoing tolerance 
a i r  count as only normal operations were  
carried out on th i s  day, 

. 

Nose Sooipe T e s t s  - During the month of 
.June, lC08 nose counts were recorded 
.for D Bullding personael, There were 
two above-tolerance count 8 recorded, 
.both on a Zia carpenter, 220/239 c/0 
and 62/u)? c/m. 

Two hundred and alxty-one nom counts 
were recoidsd for S i g m  Building person- 
nel  during the month of June. . There 

. 'were two above-tolerance counts recorded 
on University of Califoakla operators, 
5v55 and 139/159. 

Hand Cwrr  t Teste - During the month of 

The highest individual hand count aver- 
age was 67 c/m, 
Contaminated Accidents - June 6, 1949 - 
F i r e  in TU building press room. Thi6 
fire, which was a result of spontaneous 
combustion of pressed.tuballoy shavings, 
waa discovered at approximately l2:50 
PO& No O A ~  was present i n  the building 
whea the fire oziginated and it was .ex- 
. t inguided through the sprinkler system 
by the t ime the firemen had arrived, 
All the firemen involved were monitored 
for boQ and cluthing contamination. 

June, &I40 hand C O U ~ ~ . W ~ P B  recorded, 

-. . 

-XI.- 

* 
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2A. Monitoring in 
Tech Area 

Romero, ber ick ,  
Geof f ria, Irwin, 
Jackson, Milford, 
Montoya, Naranjo 

(Continued) 

Roo pair of shoes and five pair of rub- 
ber boots were found t o  have up t o  1500 
c/m and were confiscated and sent t o  de- 
contadnation. The fire-fighting q u i p  
ment was also monitored and there  was 
only s l igh t  contamination found. Two 
hqueegeos" and two brooms were found 
t o  be highly contaminated and were left 
at TU building t o  clean up a f te r  t h e  
fire. All firemgn mere given nose counta 
and there were no sbove-tolerance counts 
recorded. 

24, 19k9 On t h i s  dag the  C U g  
caved in over room D-302. This accident 
ocuurred when a zia craftaman stepped 
over sane duct work while working in the 
attic and slipped through the ceiling. 
As a resul t  the entire room became con- 
taminated wi th  dust from the att ic.  The ' 

technicians working inside the laboratory 
a t  t h e  time were monitored and one was 
found t o  have 1500 c/m on her hair. This 
count was reduced t o  below tolerance after 
showering. The craftsman was monitored 
for body contaminatfon and was found t o  
have loo0 c/m on his face. TUa count 
was also brought down t o  a below-tole- 
a c e  level after washing. U s  trouaerrr 
were found t o  have 1200 c/m. These were 
confiscated by our office and eent to DP 
la- for decontamination and have been 
returned. The cei l ing was repaired im- 
mediately and the roam was closed t o  
further operations. The next day the . 
janitors cleaned up all the duet and the 
ent i re  room mias then painted. AU q*p- 
merit was monitored and most of the glass- 
ware replaced. Operations i n  this lab 
oratory are t o  be resumed i n  the very 
near future. 

. 

- General - A general floor survey of D- 

R e s u l t s  of this survey are available in 
our office. Special air contamination 
t e s t s  are being made in laboratories 

buildiw h a l l ~ ~ ~ a  ~ a ~ . m d e  t h i s  math. 

APPROV RELEASE 
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2A. 

2B. 

Monitoring in 
Tech Area 

h e r o , -  herick, 
Geoffrion,.' Irwin, 
Jackson, Milford, 
Hontoya, Naranjo 
(Continued) 

Monitoring in 
DP West Area 

R~ders; Marthez, Be; 
Martinez, V.; 
Romero, J ; Valdee; 
Vandervoort; Vigil 

b 

e 

.assigned t o  CUR-5, On June 6, 1949 a 
te s t  was made in'room D-134 during 
grinding o f  Pu metal inside the drybOXe 
A count of 59.4 wab recorded . 
when tho air-lock door was opened. The. 
shoes of personnel leaving D building 
were monitored twice this month. 
nrmlt amount of contamination was found 
but generally t h e  contamination found 
was between 50 and 2GO c/m, No shoes 
were confiscated this month. A Large 
amount of equipment lsaa monitored for 
maintenance work and for property dis- 
posal, The contaminated ,trash and 
property, disposal operations were car- 
ried on without mishap during the  en- 
tire month. 

A 

surface Mon5toring - A total of 125 
rooms wag monitored during the month 
giving a daily average of 6 1L.oOmsa 
total  of 221 counts between 5,000 ta/m. 
and 20,000 c/m HBS found, and there 
were 1% counts over 20,OOO c/mm Four 
hundred and thirty-seven gee cylinders' 
were amnitored t h i s  month fo r  CMR-6 
group. Monitoring of such cylinders 
i s  assuming such proportions as t o  cons- 
titute a '  serious drain on the monitors' 
time, lone were contaminated, A tota l  
~f 791, spots of PO c/m or over were 
found on nbefore decontamination" checks. 
O f  this t o t a l ,  167 spots of. 500 c/m OF 
over remained after decontamination. 
An attempt was made t o  decontaminate all 
hot spota as soon aa they were found, 
Pee Wee portable meters with pencil 
probes and 3" x 61) probes were the prin- 
cipal instruments used, supplemented 
the Zeuto, Poppg, Victoreen a d  boron- - 

lined Neutron counters, 

Alpha Air4orne  ContaJninationl- Counts 
for DP West are on the fol lowing page. 

A 
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201 
213 
3G 
401 
406 
408 

. 43.3 
501 
513 
508 
Hot Locker Rm. 

. 

. InRut-DaYt ims 

East M o l d  
West Uanifold 

Stack #l. 
Stack 82 
stack #3 

. Stack #lb 

NOoOf 
Test 8 

21 
21 
21 
.a 
21 
21 
21 
21 
21 
21 
13 

15 
14 

16 
16 
16 
16 

Inmt-NiRht t h e  

East lhrnifold 12 
West M f o l d  I 2  

. Outmt-NiRht time 

. Stack#l 15  
.Stack #2 - U '  
Stack #3 1 5  
Stack #lb 15 

go- over 
Tolerance Counts 
June - 

. .  
'CAIR - Conteminated Laundrx 

Sorting Room 36 
Washing Roam 2l 
Respirator Room 19 0 

2 
0 

0.011 
0,003 
~0.001 
0.000 
0.047 
0,028 
0.004 
00002 
0.022 
0,001 
0.005 

3.- 
0,112 

0-335 
0.468 
O m U 7  
O o U 4  

00 589 
0.002 

0,022 
0 033 
0,005 
0.005 

O.OO8 
0,001 
0.001 

00015 - 0.006 
0.003 
0.000 . 
00008 
O 0003 
0.022 
0.000 

0.000 
0m009 

0.003 

o&? 
0 0065. 
0.028 
0.027 

0.301 
0,003 

0.016 
0.007 
0,003 
0,003 

1 0.008 
0,010 
0.001 
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2B. KonitorirJg in 
DP West Area 

Enders; Martinez,B.; 
Martinez, V.; 
Homero, J.; Valdee; 
Vandervoort ; V i g i l  

(Cont hued) 

Over Tolerance Counts 

Room 201 -Two over tolerance a i r  counts. 
One occurred on a day when new duct was 
put on skull dissolver, The other occur- 
red when one of t h e  operators was clean- 
ing out .a drybox thst had papers and rags 
that were probably contaminated with dust 
particles and t h i s  could have caused the 
over tolerance air count. The operator 
was wearing a respirator, but he e t i l l  re- 
ceived a .high nose count.. 

Roam 4% 0 Four over tolerance a i r  counts. 
Two occurred when dryboxes were cleaned 
out. The other two could not be accoun- 
ted for. 
pirat ors. 

poom 408 - Four over tolerance air counts. 
One occurred on a day when no unusual. work 
o r  operation was carried on. Norms1 pro- 
duction was conducted in the room during 
the day. .The other three were probably 
caused when reduction bombs were pickled, 
crucibles. loaded in to  bombs and turnings 
weighed and screened. All personnel wore 
respirators, 

Personnel in the room wore rea- 

- 

Room 512 - Three over tolerance a i r  counts. 
It i s  possible that  two of these counts 
were caused by transfer of material from 
cleaning hood t o  process. The box trans- 
fer took place near the Filter Queen. 
Also, cleaning out the old  stripping hood 
in  which hot transfers were carried on may 
be partially responsible. One over tol- 
erance count could nut be accounted for. 
Normal operations were conducted'in the 
room during the day. 

Sorting Roam - CMEi Laundm - Two over tol- 
erance air counts. These.counts corres- 
ponded with high rejection of DP East 
coveralls. Thus, poloniummay be consid- 
ered as the source of contamination. 
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. 2B. Monitoring In Nose Sw$e e Testa - Results of Nose Swipe 
Counts from DP Viest and Laundqy Person- 
nel: 

DP West Area 

Znders; Martinez, B.; 
Martinez, V.; 
Honero, J.; Valdes; Number of Swipes taken 889 

DP West Laud + 
Vandervoort ; V i - g i l  Number Over tolerance 2 0 

(Continued) (50/50) 
Highest Single C o u n t .  334/66 26 

Summary of Over Tolerance Nose Swipes 

1, 
Received a nose count of 7213.25 c/m 
while changing filter papers i n  room 313. 
He was working with damp material, and he 
was wearing a respirator. 
ter papers and took a nose swipe ircmedia- 
tely after. 
high nose count, 

2, 
Received a nose count of 334/66 c/m 
while cleaning out drybox in room 201, 
Probably the papers and rags in drybox 
were hot and the dust falling from them 
caused the high nose count. 

Hand Counts - Hand Contadnation of per- 

as recorded on hand count cards: 

Uni\ieraity of California operator - 

Be changed fil- 

This could have caused the 

University of California operator - 

sonnel leaving Building #1 and Laundry 

univ. 
Z E h f .  Zia ~ a u n d r ~  

Mumber of Counts 
recorded 1858 1802 2196 

Number over 
tolerance 10 0 0 

Highest single 

h n i t o r i m  of Product Containers - A l l  
material sent to process was monitored. 

count recorded 5,000 2 0 0 2 0 0  
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b 

2B. Monitoring in 
DP West Area 

 IO alpha contamination spots having 
counts of 2,OOO c/m were f m d h  

. 

Enders; Martinez,, B 
Martinez, V.; . 

ROmero, J .  ; Valdes; 
Vandervoort; Vigil 

(Continued) 

*i ' D s y  readings were moderate. (u- 
mum 13,1 mr/hr. - S , p a t  contact.) 

. Seventy-four percent of Wfl containers 
received 'from decontamination were be- 
, l ow tolerance. These were sent to  tho .. 

. vault for etarage. . 

Cham8 

. .  - .. .. . . 

Forty-five rejected IWw" containers were - 
.worked t h i s  month. 
torily cleaned. 

:pU. samples transferred out of DP West, 
were monitored. 
. a n C 8  

:Contanhated Aocidente - No contaminated 
accidents: this mnth. 

A l l  were satlsfac- 

.. 

A l l  were below. toler- 

-2 

'GeneTel - -.-pat (hoods, etc,) is 
being installed in Room 319. No Ithot" ' 

. work as.yet has been done. The air-lock 
was taken out and a spot of 7s c/m 
found around frame of tho air-lock. 
T h i s  spot is  to be decontaminated and 

. painted. , 

W a c e  Monitorinc - Room 319 was checked 
. ll times. Room 307 was checked 19 times 
,this month using a Pee Wee with a 3 x 6 
probe. There were thirty-aine spots over . 
500 c/m. AU spots were cleaned up by 
tho ''after decontarrbnztionn check was 
given. Counting rooms 329s and 329N were 
checked and no %ot" spots were detected, 
The o f f i c e  space and all cold areae'wgre 
chocked three times this month, One spot 
of over 500 o/a found i n  the laindry room 

laneous i t e m s  were checked whenever re= 

. 

. 

and decontaminated quickly. A l l  rni~cd.0 
. 

. quested. ' 

. .  
..% 
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'.28. Monito&g in - .  . 
DP West Area 

Chavea . 

(Cont hued ) 

Nose Counts - A t o t a l  of 99 nose swipes 
were taken this month. The highest 
c a n t  mas u) c/h. 

hand counts Opere taken this month. The 
average count was o c/m. - ' 

Hand Count6 - A total af fmr'hwdred . 

. 

bir-Borne Contadnation Tests - Atotal  
. of  twenty-two teste  were made this mnth 

with an extension on the Filter meen at 
breathing level, 
erance counts this month. 

Highest single count for this month - 
.006 c/m/L. Highest single count far 
last month - .OO6 c/ Lo Average count 
this math -. .OoI.h c Y 4. ~verage count 

D o s h e t q -  A l l  l a b  personnel have film 
badges and wristlets. 
the same time. 
ure. 
penci l  chambers. 
morning before the men enter the labora- 

posIu.es. 

Beta and Gamana Survey. - Beta and gamma 
surveys of moms were.made frequentlg 
this month. 

. were monitored and no excessive radia- 
tion observed. Victoreen and Zeus me- 
t e r s  used for t h i s  purpose. 

There were no over tol- 

f 

last n;carth - .0000 C/U& 

These are worn at 
No over tolerance expos- 

The men also have Keleket type 
These are charged every 

, tory. There mere no ovkr tolerance ex- 
* 

..: ' 

All hoods and dry boxes 

Air Flow Into Hoods - prqumt checks 
o f  air flm into hoods and dryboxes were 
made this month, 
obaerved. 

No drop-in;air flow was 

Instrumentation - Pee Wee, Zeuto, Zeus. 
meter, Victoreen survey meters, and elec- 
troscopes were uaed i n  detecting contam- 
ination. The Svieepee waa repaired and 
talcen t o  Tech A r e a  for use. bilter paper  
aounter i s  still on order. 

i 

-18- 
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2B. Monitoring in 
DP West Area 

Chavez' 
(Cont inusd) 

Waste Treatment Lab 

Surface kknitor i~  - This laboratory was 
checked six times during the month, Two 
hot spots over. 500 c/m were found and im- 
mediately cleaned up. The Area around * 

the laboratory was checked once this 
mnth. No contanhation on the grounds 

. was found. 

Nose Counts - A total  of aeventy4wo 
nose swipes were taken this month. No 
over tolerance counts this mnth. The 
highest sine;le count baa 10 c/m. 

Hand Counts - A tota l  of two hundred and 
sixty-'four hand uounts sere taken this 
month. 
counts th i s  month. The highest single 
count was ~1~ c/m. 

@r-Borne Contamhation Tests - A total 
. o f  twenty-two tests were made this month, 
There were no over tolerance aounts. 
Highest single count for  this month - 
.001 c/m/L. Higheat single count for 
las t  month - .003 c/m/L. Average count 
foI: this month -. ,0004 c/&, 
count for last month - .0004 c/m/L. 

Instrumentation - Pee Wee, Zeuto and V i e -  
toreen Survey M e t e r  wgre used by thia lab 
to  detect contamination. A l l  instcunrents 
are in good working order, 

There were no over tolerance 

Average 

2C. Monitoring in  Surface Witorinq - There were 420 rams 
monitored during the month with a total 
of 2446 positions checked. 

DP East Area 

Piltingarud tions, lO8 gave readings ranging from 
25,000 to i n f h i t y  (over 2 million). 

Marchand, Lopez, Thirty-eight of these positions were not 
Stanhope, Mascarenas cleaned on the day  observed. It was ne- 

oessary to close 12 rooms. 
was monitored periodically wfth no record- 
able contamination being found. Shipment 
containers were monitored 3 times during 
the month with counts being found ranging 
from 200 c/m t o  a,ooO c/mo 

-19- 
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. . . ... 
@-Borne ContSminetiOn Tests - Air con- 
tadnation data g8themd during the month 
i a  aa foll0~8~ 

No. of over . 

N0.0f Tolerance Counts June Hi - m Location Tests June . 

9 

9 

9 

u .  
20 

3 . l  

11 

20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,013 

0,024 

0,179 

0,030 

0.052 

0,024 

0.273 

0.079 

0,005 

0.007 

0,034 

0,009 

0,017 

0,009 

0.012 

0,008 

0,ow 
0,005 

0 013 

0.006- 

08006 

0.008 

0.008 

5213 9 0 0 : 0,061 0,016 0,003 

5227 IJ. 0 0 0,056 0,oll 0.001, . : 

5230 u 0 0 08015 0,005 0,003 

Stack $1 20 0 0 08069. 0..019 . 0.025 .' 

Stack #2 20 0 0 0.064 0;015 0,019 

Air Duct 20 - - 0,790 08131 0.238 . 

The average air-borne contamination 
levela for stacks and duct8 are as 
folloors: 

- June, & 
Brhaust ducts 0.131 0,238 
Stacks 0,017 0,022 

. .  
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2C. Monitoring i n  
DP East Area 

Piltingsrud 

Marchand, Lopez, 
Stanhops, Mascarenas 

(Cant inued > 

2D. BayoCmyon 
Chemistry Laboratory 

Meyer, Vivian 

? 

Nose Swipe Tests - There were 182 nose 
counts taken dwing the month. The 
average'of .these was 27 c/m, with the 
highest. sfngle average of 200' c/m. 
There were none over tolerance, 

Hand Counts - There were 970 hand count6 
recorded during the  month with an aver- 
age contamination count of 800 c/m. 
There were none over tolerance (50,OOO 
c/m). The highest single average was 
5,500 c/m. 

Contaminated Aocidents - There were no 
coataminated accidents during the month, 

General 0 A periodic check of ahoes leav- 

tion, There were 208 pieces of glass- 
ware decontaminated during the month; 
of these 78% were found under tolerance 
(1500 c/m) after 3 washings. The rest. 

, were disposed of by burial h the con- 

ing Building 51 showed a-ht C a t - -  

tsminated dump. 

Dosimetry -The average daily dose far 
men working at Bay0 Canyon Lab was 0.07 
R. The highest daily dosage was 0.32 R. 

Personnel -Four cases of body contam?. 

toring, One of these was pn the hand 
and the other three were on the head. 
The highest was 20 mr/hr which was on 
the head, (measured with a Victoreen 
2631 w i t h  beta shield open.) 

i m t i a  found in the dai ly  moni- 

General 
toring room (at the radiator) averaged 
3.2 m/hr, 

The background i n  the moni- 
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3A. Znstrument Section A breakdown of maintenance work done in 

. Berline, Lanham 

Maintenance 

AppriU 

each areat 

Tech Area 

Instrument CaLtFated . Repaired 
NO &. 

. (Ullcago Hand 
Counter Routine 12 

Pee Wee Routine. 26 
Zeuto Routine 3 
Nose Counter Routine . 2 
Victoreen, 2638 1 - 1 
POPPY . Routine 3 
Cutie-pie 1 . 1  

Jepkins 

Hull, Carbon 

Nbott 

1 
8 

pP West 

Instrument Calibrated Remaired 
h'o, No. 

Chicago Hand 

Pee Wee . Routine ' 5 
M o d e l  u7.Alpha 

victorem 263 1 1 
NO86 COUnt- Routine 2 
Zeuto Routine 3 
Constructed 8 new Pee Nee Probes 

counter Routine 13 

Counter Routine 5 . .  

D m  . . - No 0 &* 
Instrument pilibrated Rmaired 

Hend Counter Routine 2 
H&d Counter 

Probe - 2 
Fflter Paper 

Counter' Routino 2 

c 

I 
I 
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3A.  Instrument Section 

Beall, Abbott 
(Cont hued ) 

3B. Instrument Section 
Research and 
Development 

Rgxroth 

Probe and hintenance and Fabrication 

Probe or Screen - 1Jem R-ired Total 

4 x 6 Probes .I 30 30 
4 x 6 Screen ll II u 
Pencil Probe - 20 21) 
Pencil Probe Screen 17 - 17 
Haad Counter Probe - 1 1 
Seepee Probe w 1 1 

kchine Shop 

1. .Cut and engraved 3 panda. 
2. Construoted one lead plg. 
3. Constructed crane for moving lead pig. 

1, 
portional counter for the Waste Treat- 
ment laboratory was converted.into a beta 
proportional counter. This was done by 
decreasing the diameter of the -center 
wire from .002” t o  .OQO5”. The original 
mire waa tungsten and the wire replacing 
it stainless &eel. A previous con- 
version was made with .0OLt~ D tungsten. 
Thi s  counter reaches the beta propor- 
tional region a t  23OO volts and ha8 a 
200 volt plateau with a 2$ rise, The 
Waste Treatment lab had asked about the 
possibility of counting alpha.and beta 
at the  same time. This was tried with- 
out success. Each alpha pulse gwoduces 

.&OQ three t o  a h  count8 in the beta 
proportional region. An apparent alpha 
plateau was found on this couiter be- 
tween lo00 and 1800 volte. 
so found to be caused by multiple trie- 

. gering. The real alpha plateau i s  prw 
bablg about 1200 volts although t h i s  has 
not been determined yet by test  becauae 
the high voltage system would not operate 
in that range, T h h  system of counting 
has considerable merit for many appli- 
‘cations if all of the  limitations of . 

these particular counters are taken in- 
t o  account. 

A commercial methane flan alpha pro- 

T h i s  waa sl- 

. 
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3B. hstrument Section 
Xesearch and 
Development 

Rexroth 
(Continued) 

2, 'Testing of the sample bota propor- 
tional counter for 5-2 Group has bean 
continued during the past. month, Many 
of the circuit difficulties had been 
remedied during the preceding month 
since the number of fallures have de- 
creased. Another regulator tube fail- 
ure occurred in the high voltage power. 
apply  which definitely hdicates that 
the re&ator 8yStm was under designed, 
Nothing has been done to  remedy this 
SitUatiOXI except replqoing the tube 
eince a complete new power supply would 
have to  be bui l t .  
of tes ts  a rather serious l id ta t ion  of 

.the counter was found. The counter con- 
siets of a horizontal cyUnder tube path 
a thin window In the center of tho lower 
side, There i s  a aeries of steps below 
this window for absorption counting, A 
plateau with a 5% rise from 3800 t o  ldoo 
volts is obtained on the first shelf. 
On the second shelf one cm. below the 
first, a plateau m o t  bo found, A t  
first it was assumed that the gain of 
the system mas not sufficient t o  count 
some of the smaller pulses. 
proved f a l s e  after an attempt t o  take a 
plateau with the gain increased by a 
factor of 3 failed. To date no plausi- 
ble reason has been found for the lack 
of a plateau on any but the first shelf. 

During this series 

This theory 

Rexroth, Apprill, 
Smith 

3. Work on t h e  construction of 15 re- 
. cording count rate instrunients fs pro- 
greasing very w e l l .  @re than half o f  
the work. on the sub-assemblies has been 
completed during the last month (50 man 
hours), which constitutes about 20% of 
the time that w i l l  be required for com- 
pletion o f  all of the instruments. As 
soon as these sub-assemblies are corn= 
pleted they will be assembled in the 
final unit. It i e  hoped that at least 
f ive  of these units w i l l  be completed - 
this -the 
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3B. Instrument Section 
Research and 
Development 

Abbott , Jenkins 
(Continued) 

D e a l ,  Rexroth 

4.  A s h p h  lead shield was built for 
the above counter t o  reduce the back- 
ground to a minimu. T h i s  shield is a 
rectangular box with an inter core of 
steel t o  capture the secondary electrons. 

door is placed fn the front so thak 8- 
ples may be easily inserted i n  the cam= 
ter, The top i s  ssparate.so :t.hrrt the 
counter can be removed f o r  kintenance, 
In operation the background is as low 
in the sh+d as other countera w5th 4" 
lead bricks syrrounding them and i s  about 

5. A 85x.cbannd. €%ran5 V&&& Gauge 
control unit for CMR-9 was designed-and 
constructed. A l l  components for this 
unit are mounted i n  a single panel rack.' 

The Outside is solid lead 1" thick, A 

one fourth as heaw. . . .  

The entire d t  is  powered Shraugh an 
electronic voltage regu3ator. to give 
greater stability and tho rwidbg o f  each 
channel i s  indicated conthuouslg on a 
meter on the front panel as w e l l  as being 
recorded periodicalJ,y on one .of. the &an- 
n d s  of a multipoint recorder. All & i t s  
are in ter+red  through a c o k  terminal 
board to give maximum flexibility to the 
system 60 that -.or all of the units 
can record as required. 

Pressure readings are given i n  two rangeso 
One from zero t o  twenty microns f u l l  
scale aid the  other from zero to  seventy- 
f ive  millimeters. .The micron scale a m  
be read to the nearest tenth of a mioron 
an the redorder scale. 
brating adjustments for each of: these 
scales i s  provided so that the d a m n  and 
milZimeter 8cdLeS may be calibrated inde- 

. 

Separate C a l i -  

pendently of each other, . .  . . .  : .  

All of the controls and adjustments were 
brought out the front p e l  of.the ins- 
trument i n  order to facilitate setting. 
up and calibrating of each channel;- The 

-02s 
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.. 3B. Instrument Section 
Research and 
Developent 

Deal, ReGoth 

D d t  
(Continued) 

control panels were machined, given a 
hammertone paint  f i n i s h  and then en- 
graved, The engraving was filled with 
white t o  xive sharp contrast t o  the  let- 
tering. 

6. Neutron.Counting - Two series of 
runs were made t o  compare t h e  counting 
efficienclea of a boron-lined chamber 
with that of a BF 
Comparison was ma& on the basis of the 
highest reliable count obtainable under 
l i k e  conditions from each chamber, Con- 
ditions effecting the re l iab i l i ty  of 
count that were considered in making the  
evaluation were reproducibility of count, 
flatness of plateau and background, 

The boron-lined chamber with a volume 
approximately one-half that of t h e  BF3 
cbamber had a counting efficiency a p  
proximately 32% greater than that of 
t h e  BF'3 chamber, 

(40 cm) chamber. 

4 

Larkins . 

A cursory investigation and appraisal 
was made. of monitoring neutron nuxes 
that fnvol~ea irradiating an indium 
foil, and counting t h e  resulting acti- 
vity, of the foil in a geiger counter. 
The length of time required t o  make a 
count, the  large fluxes required t o  gat_ 
an appreciable counting rate in a lid- 
ted amount of time and the possibility 
of making an error of about 3% or 80 
would indicate that this method would 
be unsatiefactory for our purpose in 
counting neutron fluxes. ! 

I 
7. 
m o d d  of the small proportional alpha 
counter mentioned i n  previous reports. 
Tho circuit is basically similar t o  that 
of t h e  Pee Nee but' has been modified in 
nsany deta i l s  t o  reduce battery drain and 
improve stabil i ty.  The modified circuit 
has been tested thoroughly in a bread 
board model. 

Work is a&& completed on a pi lot  

When completed, t h e  p i l e  
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3B. Instrument Section model w i l l  be tested under actual o p  
Research Development erating conditions. mother prototype 

w i l l  be b u i l t . t o  incorporate several 
Larkins improvenrents in mechanical desi-, the 

practicabili ty of which ha8 become s p  
parent during the construction of the  
present model. The circuit  of the se- 
cond model WU be the  came, but empha- 
sis in mechanical design w i l l  be upon 
simplicity and ease of construction, 
so that the model could be used as 8 
sample if at some time such instruments 
are b u i l t  by an outside contractor. 

(Continued) 

Jenkins 

The first shipment of the Pee Wee18 
from the Nuclear Instnunent and Chemi- 
cal corporation were tested and Inspec- 
ted and were found t o  be satisfactory. 

8. Development work is being carried 
out on condenser coupled scalers and 
associated circuits,, Three different 
scaler units have been designed aad 
built,  two of which use 656 tubes. &e 

' was designed for a fast resolving time, 
The completed model has a resolving 
time of less than 3 micro-seconds, a 
bias range of 26%, and a current drain 
of 5.3 milliamperes at 150 volts, The 

. second model using a 656 has a current 
drain of 4.5 milliamperes and a resolv- 
ing t h e  of less than 7 micro-seconds. 

N e x t  a 2C51 with a filament drain of 
300 milliamperes as compared t o  450 mil- 
liamperes 'for a 656 was used. T h i s  
model has a resolving time of 9 micro- 
seconds, a' current drain of 3.2 m.tllia- 
apeces, and a bias range of 55%. In- 
creasing the plate voltage t o  300 volts 
the firing seneitivity of the  tr igger 
is .275 volts  with a resolving time of 
3 micro-seconds and a 'current drain of 
ll milliamperes, 

I 

% A new type air sampler was c.ompleted 
and tested. The Pilter queen is mounted 

-27- 
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3B. Instrument Section 
Research &nd 
Development 

Jenkins 
(Continued) 

. . .  

UNCLASSIFIED 

in cylindrical base. The air collec- 
tor i s  mounted on top of the unit and 
connected to the low pressure chamber 
by the flow regulator. 

The air collector has the f i l t e r  paper 
wrapped around a slotted cylinder with 
an increase i n  the aree of openings of 
alniost 5og over the old type of. air 
collector , 

A l l  speed regulation controls are moun- 
ted in the cylindrical base of the unit ,  
A 250 watt strip heat= parallels a 75 
watt variable resistance. This combina- 
tion gives enwgh control t o  compensate 
.for lcra l i n e  voltages, With the resfs- 
tance mowted i n  the base, the unit 
does not run at  t h e  high temperatures 
encountered in the old unita. 

. 

-28- 



APPROVED FOR PUBLIC RELEASE 

-wr 
APPROVED FOR PUBLIC RELEASE 



. .  
APPROVED FOR PUBLIC RELEASE 

. -.- 

APPROVED FOR PUBLIC RELEASE 

I 



APPROVED FOR PUBLIC RELEASE 

LA= 953 

Series A 

November 1, 1949 - 

Q 

CMR - 12 PROGRFSS REPORT 

Auguat 20, 1949 - September 20, 1949 
' 

PROGRBS REPORT 



APPROVED FOR PUBLIC RELEASE 

JOB AM) PdRSONNEL PROCRiES 

1 A .  Special  Problems Health C h e d b t r y  Problem-No. 1 - Analp 
zis o f  Loa-Alamos Drinking dater  Supply 
for Toxic Ihterials . 
Sam?les frm t h e  water wells and from 
Suaje Reservoir were collected 25 Auguet. 
Analyses are i n  progres~. 

Health Chemistry 

Kennody, Schnap 

M a c e  llaneous 

Previolisly, a pa!npls of DP Site boiler 
feed water (condensate + city water make 
up) had been analyzed f o r  radioactive 
contminants  and a trace of plutonium 
was found. Additional simples of condon- 
s a t e  alone, condensate plus c i t y  water, 
and city water alone were taken 29 and 
30 of August. On analysia,  a l l  were 
plutonium free. 

A sample of sewage from t h e  Omega S i t e  
sump was analyzed for beta-gamma ac t ive  
contaminants and for uranium, plutonium 
and polonium. All r e s u l t s  were negative. 

Two samples of e f f luent  froin the  Tech . 
Area Acid Sewer were taken from Pueblo 
Canyon on 22 August. 
approximately 300 feet below t h e  sewer 
outlet i n t o  t h e  canyon; the second w88 
taken approximately 14 miles downstream, 
Juat above t h e  point where the sewage 
plant  outfa l l  j o ins  t h e  stream. 
chemical sewers e f f luent  disappears un- 
der the  stream bed surface,  and reappears. 
The second sample waa taken after reap- 
pearance on t h e  surface. S l igh t  di lu-  
tion has occurred from surface runoff 
coming dohn Pueblo Can-n. Samples were 
slibmitted t o  CMH-1 for spectrochemical 
and fluorine analysis. Plutonium analy- 
ses !fide by A X  Sanitat ion Group Ehowed 
a l e v e l  of plutonium contamination of 
20 w c / m / L  on both samplee. 

One was taken 

The 
. 

I 

- 2 -  
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1B. Health Physics 

Kennedy 

I 

Us  cellaneoua 

I 

hel lminary  radiation t e s t e  of bare 
massive pieces 'of plutonium by differen- 
tial absorption of t h e  radiation using 
A1 & Fb indicate  tha t  the  radiation is a 
ueak gsmma ray, probably from 20 t o  60 
Kv energy. f o i l  of plutonium metal 
has been secured and will be prepared 
for t e s t ing  in the extrapolation cham- 
ber by Division, t o  determine t h e  mag- 
nitude and energy of t h e  radiation. 

The washdown of the next precipitron at 
DP West will be saved, and twts  made 
on recovering t h e  act ive material. These 
tests '  are being mads i n  co-operation with 
the AEZ Sanitation Group. 

hIork is beinF done with CMIt-8 on per- 
'sonnel protection while workinF: with wa- 
t e r  b.oiler l'soup" t o  recover t h e  active 
mat sriale 

P s r t i  culate Air-Borne Contaninat ion 

1. 
Mesa due north of-DP Si t e s  was contin- 
.Ued. 
dust collections on N.T.A. plates and 
these p la tes  were developed. 
film of nylon was placed between the 
dust and emulsion t o  keep plates free 
from contanination. 

Tray c d l e c t i o n  of d u s t  from Pueblo- 

dadio-autographs were made of these 

A very thin 

2. 
using t h e  Cascade Impactor, were counted 
and t h e  results plotted to give average 
par t ic le -  sizes.  
for Alpha, Beta and Gama. 
sorbers ware used when counting for &utuna 
and ipn absorption curve waa plotted. 

Project h thor i ze t ion  CfB-12-15 - Con- 
s t ruct ion Katerials asaietance t o  Con- 
tamination and Zase of Decontamination. 

Air Eamples collected i n  TU Building, 

These samples were counted 
kluminum ab- 

E i g h t  Eamplec of Conetrdction Metal 
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lB. Eealth Fhyoics 

Kennedy, Cox 
(Continued) 

were tes ted  using t h e  routine Drocedure 
f o r  a Pu contaminant. The reeul t s  of 
these tes t t ,  alone with t e a t s  t o  be cm- 
pleted t h i s  month, will be wr i t t en  i n  a 
spec ia l  report coverine this subject. 

k series of paints  have been obtained 
and hdll be tes ted  as soon as possible. 

Project Atrthorization CF3-12-12 - Decon- 
taninat ion Usinp Steam 

The series of controlled tests, t h a t  have 
been planned, were postponed u n t i l  hangers 
and other  d e t a i l s  can be worked out. Un'- 
til then "hot" too ls  w i l l  be run as usual. 

The annual report  on t h i s  Project w i l l  
be couqleted i n  t h e  near future. 

Decant aminat ion Room 

During t h i s  period an annual report  on 
t h i s  Project naa submitted w i t h  t o t a l s  
for t h e  year. 
t h e  heading of Progresa Report on De- 
contamination Project,  dated September 

Jimenez, Garcia, 
COX 

. 

This w i l l  be found under 

1, 1949. 

Work a t  Bayo Canyon S i t e  i s  so &enera1 
t h a t  a p r i ce  eatimate would be ahos t  
impossible. The prices .are accounted 
for as c e l l  as poseible i n  all other 
cases. 

.- 

530 items having a re?lacement value 
of $13,750 were decontaminated and re- 
turned t o  use. These i n c h d e  161 carry-.  
in& containers which had been contaminat- 
ed t o  the  extent t h a t  they co9ld no 
longer be used. 

Two men spent three-days at Bayo canyon 
Chemical Laboratory a s s i s t i ng  a routine 
decontamination. 

- h -  
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2A. Monitoring i n  
Tech Area 

Homer0 

Health Pasree : 

,Persons-eent on Health Pa,, e=es: 

Number Nmber - -  

Chalberg, h e r i c k ,  Persona over Tol. 
Ceoffrion, Jackeon, University of 

. Kilford, MOntOy8, California 54 - 0 
34 0 
15 0 

. NaranJo, Tinkle Zia Co. 
A.Z.C. 

Surface Nonitoring: 

Bldg. 

iiooms monitored 

No. positions 
checked 22720 - 465 1441 
JJo. positions over 
500 c/m 871 151 83 
No. positions high 

174 36 13 after 5 hours 

signa U . M .  
D &TU H . & Y .  - - 

1031 - 98 
Av. No. of roorns,/day 60 - - 

Air-Borne Alpha Contamination Tests: 
Air contamination tests were cont,inued 
i n  D and S i m a  Buildings. A comparison 
of the counts run in , theae  buildings 
during iiuwst and September is ahown on 
the fol lowing page. 

- 5 -  
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URANI.UK LABCiiATOHIES IN D BUILDIllG 

No. of over 
No; of Tolerance Counts Se tember Hi h + - 
Tests Sept. - AUK.  - Location 

D-108A 19 0 0 0.025 
?-1l2 17 1 2- 0.060 

D-116 20 1 2 0.036 
D-127 . 20 0 0 0.006 
D-110 19 0 0 0.008 

D-115 20 0 2 0 025 

20 
2 
20 
19 
20 
20 
20 
20 
20 
20 
20 
13 

PLUTONIW; LABORATORIES TN D BUILDING 

3 
1 
1 
0 
1 

0 
0 
0 
0 
1 
0 
6 
0 
1 
2 
0 
1 

0.029 
0.000 
0.052 
0 033 
0.082 
0.007 
0.148 
0.180 
0.039 
0.054 
0.029 
0.058 

SICdlA BUILDING 

Sigma 21C 20 0 0 
Sigma 23 8 '  0 0 
Sigma 117 20 0 0 

0 0 121 
0.004 
0.037 

Average c /m/L 
Sent 'Aurt. A 

0.005 0.001 

0.010 0.018 
0.016 0.020 

0.002 0.001 

0.013 0.016 

9 . ~ 0 3  0.003 
.!I 

0.004 
0 0 000 
0 . 009 
G m W  
0.010 
0.002 

0.033 
0.025 

- 0.004 
0.005 
0.00s 
0.010 

0.003 
0.000 
6.002 
G.002 

0. GO2 
0 053 
0.004 
0.004 
0.013 
0.003. 
0.012 

0.004 

0.G23 0.044 
0.001 0.001 
0.005 0.066 . 

http://URANI.UK
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21. honitoring in PiiGBAi3LE CAUSE FOR HIGH AIR CONTAHINATION ! ._ 

UUIUM moiixroms : I 

. _  

Tech Area 

2 halberg , h e  rick,  
Ceoffrion, Jackson, D-112: September 14,1949 - C . 0 6 0  c/m/L - 
kilford, hontoya, 
Naranjo, Tinkle 

(Continued1 

There is no known explanation f o r  t h i a  
above tolerance air count as only norms1 
operations were carried' out on t h i s  day. 

I 

D-116: September 2, 1949 - 0.036 c/n/L - A general cleanup of t h e  laboratory 
wae done on t h i 6  day. 
caused t h e  a i r  count t o  go up elif lhtly.  
Respirators and f u l l  protective cloth- 
ing were worn. 

PLUTONIUM LABORATORIES : 

This  may have 

D-134: A u e s t  29, 1949 - 0.052 c / ~ / L  - An unueually large number'of trans- 
f e r s  in and out of t h e  drybox t r a i n  
occurred on this day. .ResDirators and 
f u l l  protective clothing were worn dur- .  
ing this operation. 

D - 3 a B :  A u s s t  22, 1949 - 0.082 c/& - The highly contaminated drybox and 
a i r locks  in t h i s  laboratory were cleaned 
out on t h i s  day. 
protective c l o t h h g  were worn during 
t h i s  operation. 

D-311: September 7, 1949 - 0.175 c/mfi 
9 A considerable amount of act ive material 
was handled on t h i s  day during inventory. 
Respirator8 and protective clothing were 
worn by the persons involved. 

ilespirators and f u l l  

September 6, 1949 - 0.180 c/m/L - Inven- 
tory of ac t ive  material was continued 
on t h i s  day. Respirators and protective 
clothing were wo rn . 
September 14, 1949 - 0.156 c/m/L - The 
highly contaminated drybox i n  t h i s  
laboratory was cleaned out on t h i s  day. 
Respirators and full protective clothing 
Hac worn by the  operator involved. 

- 7 -  
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2A. Monitoring in 
Tech k e a  

Chalberg, herick,  
GeofPrion, Jackson, ing were worn. 
Milford, Montoya, 
Naran jo, Tinkle D-32G: September 7, 1949 - 0.054 c h / L  - This abcve tolerance .sir co'unt is be- 

l ieved t o  have been caused during the 
t r a n s f e r  of loose Pia oxides for disposal. 
This transfer was made i n  the drybox 
enclosure. Respirators and protective 
clothing were worn. 

- There is no known explanation fo r  this 
above tolerance air count as only nor- 
mal operations were conducted on this day. 

D-129: September 2, 1949 - 0.039 c/m/L 
The hipbly contanhated drybox in  t h i s  
laboratory was cleaned out on t h i s  day. 
Respirators and full protective' cloth- 

(Cont hued ) 

1)-317: August 23, 1949 - 0.148 C/UI/L 

August 24, 1949 - 0.059 c/m/L - A large 
number of transfers i n  and out of air 
locks were made during the  preparation 
of specimens. bspirators and protbc- 
t i v c  clothing were worn during the  opera- 
tion. 

I 

August 25., 1949 - 0.060 c/m/L - Radio- 
Autosraph experiments wrwe being per- 
formed on this day. 
large nimber of samples of 49 alloy being 

and f u l l  protective clothing were worn 
during t h i s  operation. 

rezsonable explanation could be found 
for thic above tolerance air count. 

This involved a 

exposea in the  open air. Hespiratore . :  

h @ 8 t  26, 1949 - 0.055 C/!ll/L - NO 

September 1, 1949 - 0.060 C/m& - This 
above tolerance air coimt i p  believed t o  
have occurred when the glove8 on two 
h i z h l y  contaminated dryboxes were changed. 
Respirators and full protect ive clothing 
were worn by the persons involved. 

I)-504: Auguat 29, 1949 - 0.058 c/m/L - This above tolerance count is believed 
t o  have occurred when unpacking hot 

- 8 -  
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APPROVED 

Konitoring i n  
Tech Area 

Chalberg, herick,  
Gaoffrion, Jackson, 
Milford, lbntoya, 
Naranjo, Tinkle 

(Continued 

APPROVED 

FOR PUBLIC RELEASE 

transfer containers from W-2. Respira- 
t o r e  and full protect ive clothing were 
worn 0 

Noas Swim Testa: 

D Bldn. Simna 
Number of ewiDew taken 906 203 
Number of ov i r  tolerance 0 2 
Highest s ing le  count - 124/141 

Hand Count Teats: 
September 3779 hand counte were recorded, 
showhg an avorage hand count of 1.8 c/m 
per hand. 
count average was 166 c/m. 

D u r i n g  t he  month of 

The highest individual hand 

Contaminated Accidents: There were no 
contaminated accidents reported t h i s  
month. 
General: Special  a i r  contamination tests 
were continued i n  the  TU building fur- 
nace and Press rocmq during night work. 
The average count i n  the  furnace room 
during t h e  period of August 18, 1949 
t o  September 16, 1949 was 2.213 c/m/L. 
The average count i n  the Press room dur- 
i n g  the  period of Aumst 18, 1949 t o  
September 2, 1949 was 0.043 c/m/L. Nose 
counts have been taken on. the operators 
h these rooms and there were four above 
tolerance counts recorded. Respirators 
and full protect ive clothing were worn 
during these operations. 

The shoes of t h e  personnel leaving D 
building were monitored twice t h i s  month. 
A small amount of contamination w a s  
found but generally t h e  contamination 
found wa8 between 50 and 200 c/m. No 
shoes w e r e  confiscated t h i s  month. A 
large aaount of equipment was monitored 
for maintenance kork, and for property 
disposal.  The contaminated trash and 
property disposal operations w e r e  Carried 
out without aishap during the entire 
month. 

- 9 -  
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2B. Xonitorin& i n  
L)P i.eet kea  

Gders 

Kartinez , B.  ; 
Kutinez, 7 .  ; 
Ronero, J.; 
‘Jaldez; Vandervoort; 
Vigil 

Surface FonitorinR: General 20om it01 

itdcrriz monitored 95 7 
Av. ?lo. rooms per day 6 - 
No. of positions over 
500 c/m e a  384 
No. of positions 
renaininp over 500 c’m 191 
Gas cyliqders checked 
and decon t aTinat ed 

247 

308 

Kaintenance work was carried on i n  
B!iilding 812 for 9 days this month. 
This required supervision by H .  I. 
monitors. 

One cold shoe check was made th i s  month. 
M1 shoes found to be over 250 c/m were 
decontaminated. The Main Vault was 
found to be highly contaminated. Decon- 
tamination work was started immediately. 
Thie required the service€ of h H. I. 
monitor for eight days, 

Alpha Air-Gorne Contamination: Gounte 
f o r  3F hest were as shown on the follow- 
ing page. 

, 

- 10 - 
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No. over 
No. of Tolerence Countc 
Teat8 Septa Aun. - Location 

21 
21 
21 
29 
20 
21 
21 
7 
21 
23 

2 
c .  

:1* 
0 
1 
0 
0 
0 
12 

2 
0 
2 
6 
0 
0 
1 
0 
0 
7 

0.171 
0 a G12 
0.538 
0.489 
0. ~ 0 6  
0.060 
C.Gl.4 
o.co5 
0. GI6 
0 413 

0 . 002 
0.01 
0.C31 
0.057 
0.002 
0 . GO7 
0. C05 
0.002 
0.03 
0.056 

0.042 
O.GO2 
0.GCe 
c ,187 
0 . 005 
O.CO9 
0. G10 
O.OG2 . 

0.002 
0.033 

201 
213 
313 
401 - C235 
k06 
40e 
413 
501 
508 
513 
+, Cn a baa i s  of the present uraniua tolerance there were only two over 

tolerance counts i n  :Om 4C1. 

East Kanifold 17 
west t h i f  old 18 

OutDut-Uaytime 

Stack iC1 17 
Stack d2 17 
Stack i/3 17 
Stack #& 17 

1.869 1 . ~ 0 6  
1.545 0.651 
0.229 0.337 
0.163 C.780 

- 1.876 - C .042 
0.370 
0. CCB 

0.974 
0 COS 

East Ranifold 16 
'best Kanifold 16 

Output-Nirht time 

e. 748 
0. b90 
0. G 7 1  
C.Cb9' 

(2.178 
0.119 
0.01.7 
O.OC9 

0.051 
0 c33 
0. co€? 
o.co2 

Stack kl 16 
Stack X:2 16 
Stack 13 16 
Stack f 4  16 

CHH-Contaxinated 
Laundrv: 

Sorting Room 21 
washing Room 21 
ilespirator ?&om 18 

0. G14 
0.C39 
o.co1 

G. G10 
G.CO1 
0.002 

1 1 
1 G 
C 0 

c; . CBY 
c; . 777 
0.007 

- 11 - 
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28. Monitoring i n  
3P west Area 

t iart inez,  8.  ; 
kart inez,  V. ; 
dmero, J. ; 
'L"1dez; Vmdervoort ; 

(Cont inued 
Vigil 

r 

Over Tolerance Counts: . 

Room 201: 
Thege counts occurred on days when no 
unusual work was carried on, so there- 
fore ,  these counts could not bo accounted 
for. 

'ho over tolerance a i r  counts. 

&om 313: 
This  air  count occurred on a day when 
r epa i r  work was carr ied out on ff7 hood. 

One over tolerance air count. 

itoom 401: 
counts. These over tolerance air  counts 
occurred on days when la rge  amounts of 
U-235 p l a s t i c  molding cmpound were 
handled. This operation has been car- 
r i ed  on i n  t h i s  room ah08t every day. 
Gn one day there  was a small f i r e  i n  
t h e  n r e s s i n ~  operation which nay account 
f o r  one of the  high air counts. 

Qeven over tolerance air 

3002 4C8: Cne over tolerance a i r  count, 
which corild not  be accounted for. No 
production work, 9aintenance o r  clean - .  

~ l p  perfozmed i n  t h e  roon t h i s  date  and 
no personnel were i n  the  rooia. 

.doom 51'3: 
counts. 
sand b las t ing  box was ins ta l led .  The 
rest were a l l  caused by a leak in a 
hot sewer l i n e  and a change in opera- 
tional procedure, which made air trans- 
fers necessary temporarily. 

Laundry - Sort inn itoom:. One over to l -  
erance a i r  count. This count occurred 
on a day when a large nmber of cover- 
a l l s ,  from 3P viest were reJccted. 

Twelve over tolerance air 
Gne occurred on a day when t h e  

Laundry - ibaahinll Koa: Gne over to l -  
erance air count. This count occurred 
oc a day when a large percent of UP 
-st coveral ls  were reJected a f t e r  sev- 
eral  washings. 

- 12 - 
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28, Konitoring i n  Nose Swipe Tests: Results of- Nose . 

Swipe counts fran UP kest and Laundry 
personnel: 

CP aest  Area 

Kartinez, 8 . ;  
Xartinez, V.; Df kest  Laundq 
Rornero , J. ; 
Jnldez ; Vandeiroort ; Number of Swipes 
Vigil taken 967 390 

(Continued ) Nixber oyer tolerence 
(50150) 11 0 
HigheEt sincle co1:nt 371/362 72/17’ 

Summary of Over Tolerance Nose Swines: 

1 University of California operator 
(Chd-6) - keceived a nose count of 
17O./l48 c,/m while handling p las t i c  mold- 
ing compound. The operation was carried 
on under a hood, so no resp i ra tor  was 
worn. Ciperator had been requested t o  
wear resp i ra tor  during such operations. 

2. University of California operator 
(CWR-6) - Two over tolerance nose counts. 
(S9/56 and 91/58 C/R) 
could not be accounted for, except t h a t  
t h e  extremely high room count might ac- 
count f o r  over tolerence nose counts. 
Operator carried resp i ra tor  i n  pocket 
when not usin8 it. 
ity t h a t  t h e  resp i ra tor  became contam- 
inated. Also, t h i s  operator has hieh 
bridged nose, thus =akin5 perfect res- 
p i ra to r  f i t  d i f f i c u l t .  

These counts 

There i s  a possibil-  

3. University of California operator 
(CMH-11) - h o  over tolerance nose counts. 
(eF/t30 and 105/136 c/m) Cne was received 
w h i l e  hot air t r a n ~ f e r s  were carried on. 
He-was wearine a regpirator. The air 
count was also over tolerance. The . 
other  c o ~ l d  not bz accounted for. No 
unus-la1 operation was carried on t h i a  
daLe . 
4 . 
(CXX-11) - iieceived a nose count of 
U+3/160 c./m while washing f i l t e r &  i n  

Lin1versit:r of California operator 

- 13 - 
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23. Nonitoring i n  
L'P tiest Aroa 

room 201 . 
was not connected t o  t h e  procipitron. 
Probably t h e  operator was not taking 
proper precautions for working i n  an 
unventilated drybox. 
respirator.  

'he -drybox t h a t  he wc1s using 

He was wearing a 

5. University of California operator 
(CMH-4) - Adeceived a note count of 
371/362 c/m while transferring saterial  
and cleaning up area. 
carried out i n  a skull dissolver which 
was highly contaiinated. He was wear- 
ing a respirator.  

Operation was 

6.  University of California operator 
( C X R - U )  - iteceived a nose count of . 
P0/67 c/a. 
t ransfer .  No unusual oper;.tion, main- 
tenance or clean up carried on t h i s  day. 

A day when they had one eir 

fiiartinez, a. ; 
t-iartinez, V. ; 
:bmero, J.; 
Valdez; Vandervoort ; 
Vigil 

(Zontinued) 

7. Univereity 0.f Galifornia operator 
(CN~Z-I~)  - Received a no6e corint of 
80 l67. 
unusval operation t h i s  date. This was 
t h e  day all t h e  power went off. . A i r  
fans were off and outside doors opned. 

Gperator wae not enEaged in any 

t r .  University of California employee 
(;WP=SF) - Received a nose count *of 
69/240 c/m. .He waa inspecting some con- 
ta iners  i n  the main vault  which was 
hiEhly contaminated. 
ing a respirator. 

He was not wear- 

9. University of California operator 
( c Y A - ~ ~ )  - deceived a nose count of 
l 5 O / l R O  c/m. 
i n  rocin 4l.3. 
which was contaminated. 

He was working i n  a hood 
He WAS wearinc a face mask 

Hand Counts: 
sonnel leaving Bldg. #1 and Lanudry a8 
recorded on hand count cards as shown 
on t h e  following page. 

Hand contamination of per- 

- I & -  
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2B. I4onitoring in 
3P Zest Area 

Efartinoz, E. ; 
Kartinez, V. ; 
Rmero, J'. ; 
Valdez; 
Vandemroort; 

'Y$;nt inued I . 

Univ. 

Calif. Lamdry 

- 
of 

Number of counts 

Number over . 

HiRhest s ingle  

re corded 1?h6 1572 2344 

t o l e  c ance 4 2 0 

count recorded 500 1200 60 

Chavez 

b n i t o r i n R  of Product Containers : 
All material sent t o  process was moni- 
tored. Tua alpha contaminated spots 
having a count of 500 c/m were found. 
One 20,000 c/n spot and one 1,OOO c/m 
spot were found. 

All , &. readings were moderate 
(average 11.8 mr,/hr B , e- at-  contact). 

61 percent of W' containers received 
from decontamination were below tolerance. 
These were sent  t o  t h e  warehouse f o r  
a t  orage . 
88 rejected W' containers were worked 
this month. All were s a t i s f s c t o r l l y  
cleaned. 

All sampler t ransferred out of DP nest 
were monitored and a l l  were below to l -  
erance . 
Contamination Accidents: No contaminated 
accidente t h i s  month. 

Anericim Laboratoq 

Central:.  The seal i n  rom 319 t o  room 
326 was broken August 29, 1949. 
t o  g l a s ~  blowinp. room can now be made 
through room 319. 
f o r  the room has been d r a m  up and t h e  
room .will-be checked once per week. 

Entrance 

A monitor work shee t  

Surface hfonitorlnn: 
tored nineteen times during the  month. 

Room 307 uas moni- 

- 15 - 
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KO1 
DP 

Chi 

,orine in 
!st Area 

ntlnued) 
! Z  

! 

A to ta l  of 49 spots over 500 c/m were 
found. All spots were cleaned up by 
t h e  t i n e  after decontamination check 
was given. 

%on 319 was monitored nineteen times 
t h i s  month.. A total  of 4 spots of over 
5 0 0  c/m were found. All were cleaned 
UP. 

Office apace was checked aa were the 
counting rooms 32% and 329N. 
spots were found. 
side shoes were monitored and no shoes 
had 8 count of over 40G c/m. Samples 
are being checked before leaving the 
area and tagged cold and records are 
being kept . kiiscellaneous monitoring 
when requested was done. 

No hot 
Plant shoes and out- 

Nose Counts: 
were taken t h i s  month. 
gle count was 38 c/m and highest single 
average was 3 c/m. 

A t o t a l  of U O  nose swipes 
The highact sir,- 

Hand Counts: A total of 382 hand counts 
taken during t h e  month. 
ance counts. 

No over toler- 

Air-Borne Contamination Testa - Rom 307: 
A total of 20 tests were run th ia  month 
with an extension on the Fi l t e r  b e e n  
a t  breathing level.  
counts . 
Higheat aingle count for 
this month: -009 c/m/L 
Highest e in r l e  count for 
last month: .GO5 c/m/L 
Average courit t h i s  month: 
Average count last  aonth: 

Air-Borne Contamhation Tests - doom 319: 
X t o t a l  of 12 t ea t s  were mn i n  room 
319 t h i s  month. 'No over tolerance counts 
were recorded . 
Highest count for month: 
Average count for month: 
Airflow was checked i n t o  hoods and dryboxes. 

No over tolerance 

.GGU c h . h  

. O O U  c./a/L 

.002 c/m/L 

.GOO0 c/& 

- i6 - 
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2B. Eonitoring i n  
DP Heat Area 

C h 8 V 0 2  
(Continued ) 

Airflow was checked often during last  
month and no drop i n  airflow was observed. 
A velameter was used for t h i s .  

Dosimetry: A l l  plant  3ersonnel have 
f i l l  badges and wr is t le te  t h a t  are worn 
a t  t h e  same time. No over. tolerance ex- 
posures t h i s  month. 
t h a t  w i l l  necess i ta te  the changing of 
f i lm badges twice a month instead of t h e  
previous time of once per month. The 
men also have Keleket type pencil cham- 
bers t h a t  are charged every morning be- 
'fore t h e  men en te r  lab. 

A s i tua t ion  has  arisen . 

Beta and Gamma Sunray: born 307 and 
319 were checked frequently for beta and 
gamma emission this last month, 
Pie  and Victoreen Survey meters were 
used f o r  t h i s  purpose. 
d i a t ion  was detected. 

Cutie 

No excessive ra- 

Instrumentation: Pee Nee, Zeuto, Vic- 
. toreen Survey Meter, Cutie Pie and Elec- 
troscope were used f o r  detecting contam- 
ination. Also a hand counter was h- 
s t a l l e d  in room 306 and a nose swipe 
counter In room 329s. 

. 

Mast e Treatment Lab 

Surface MonitorinR: The waste treatment 
lab was monitored 6 t iaeo during t h e  
month, ueing a Fee Wee with a 3 x 6 probe. 
A t o t a l  of 9 posit ions were found over 
500 c/m. A l l  were cleaned up. 

Nose Counts: 

tolerance counts were recorded. 
Highest s inc le  count was 8 c h .  
Hiphsst s ing le  average waE 1 c/m. 

A t o t a l  of 51 nose swipes 
. were taken during t h e  month. No over 

Hand Counts: total of 278 hand counts 
were taken during t h e  nonth. 
tolerance hand counts ware recorded. 

h'o over 

- 17 - 
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2b. Monitoring i n  
UP idest Area 

Chavez 
(Continued 

Air-Borne Contamination Tests: A t o t a l  
of 21 tests were made i n  the l ab  during 
t h e  month. No over tolerance counk was 
recorded. 
Highest single count for 
t h i s  month: -015 c/m/L . 

Nighest s ing le  count for 

Average count t h i s  month: .0011 c/m/L 
Average count last month : .OGO1 c/m/L 

Dosimetry: Personnel have been issued 
film bedEes and wristlets. 
penci l  chambers have also been issued. 

last  month: .Go2 c/m/L 

Keleket t p e  

Instmqentation: Fee h'es, Zeuto, Vic- 
toreen S!lrvsy Keter were used t o  detect  
contamination t h i s  month. Hand Counter 
and Fi l ter  Queen were also i n  use. 

- 2C. Konitoring i n  S1.i rf ace Monitoring : 
3P Zast &ea 

Pi l t ingsrud Posit ion E checked 1722 

Narchand, Lopez, 25,000 c/m 199 
Stenhope, No. of posit ions remaining 

i loms Konitored 610 

No. of posit ions over 

Kascarenas over 25,0(30 c,/m . 41 . 
Hocins closed 5 

Building 51 was  monitored periodically 
w i t h  no recordable contamination being 
found. Shipment containers were monl- 
tored during the month w i t h  s l igh t  con- 
tamination being found. 

Air-ijorne Contamination Tests : Air 
contanination data gathered during t h e  
month is as shown on t h e  following 

. Page. 
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Location 

52c3 
5204 
5205 
5206 
5208 
5210 
5211 
5212 
5213 
5211, 
5227 
5230 
Stack it1 
Stack n2 
Air Duct 

No. of - Testa 

11 
11 
ll 
10 
21 
10 
10 
21 
u. 
ll 
10 
10 
21 
21 
21 

No. of over 
Tolerance Counts 
Sept . Aup.. 

0 
G 
0 
0 
0 
0 
0 
0 
0 
0 
0 
C 
I - - 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - - - 

0.000 
0.008 
0.009 
0.007 

0.029 
0.015 
0.226 
0.019 
0.051 

0.013 
.0.062 

0.456 

0.~30 

0 043 

0 049 

0.003 
0.003 
0.003 
0.002 
0.008 
0.005 
0.006 
0.021 
0.ca 
0 . 008 

0.oa 
0 . 016 
G . G28 
0.692 

0 . ~ 5  

0.004 
0.006 
0.005 
0.005 
0.011 
0.004 
0.003. 
0 . 017 
0;008 
0 .Q11 
0.002 
0.006 
0 . 026 
G . C33 
0.217 d 

The avorage.air-borne contamfnatfon l eve l s  
are as follows: 

Sent. AUK. . - 
Exhaust Ducts 
Stack 

0.092 0.217 
0.022 0.G30 

Perronnel %onitorinn: 

No. of nose swipes 

No. over tolerance 0 
No. of hand counts 

No. over tolerance 

taken 149 

recorded 825 

(50,000 c / d  0 

General: There were no contaminated ac- 
cidents during the  nonth. A periodic 
check of shoe6 showed slight contamina- 
t ion .  
ware decontaminated during the nonth. 
Of these 76$ were found :mder tolerance. 

There ware 682 pieces of glass- 

- 19 - 
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2 l~ .  Bag0 Cenyon 
Zhemistry 

Vivian 
? Pil t ingsmd,  

I 

2C. Konitoring i n  
DP East Area 
(Continued) 

(1500 c/m). 
by burial i n  the  contaminated dump. 

The r e s t  were diaposed of 

Uosirnetry: 

Average weekly doee (Gamma 
Hichest weekly dose .60* 
Highest dai ly  doee o w ,  

These over-exposures occurred whi l e  
conducting a special experiment. The 
exposure was C8U8Od while laying bricks 
after a spill. The .pencil chambere 
were off acale, so the roadlngs were 
taken froin the film badges. 

19* 

% 

Personnel: There were two cases of 
body contamination during the Zonth. 
One case had several spots on t h e  body 
w i t h  a high reading of 50 mr/hr. This 
was reduced at Q h i l d i n g  t o  6 mr/hr. 
The other also had several readings with 
a high of 20 mr/hr. This wa8 reduced 
t o  4 mr,/hr. 

Goneralt 
):-eve no appreciable rezdinge. 

Nose swipes during the mnth 

3 A .  Instrument Section 

Sberline Lanhaq 

Xaintsnance each area: 
A breakdown of maintenance work done i n  

Pee Wee itoutins . 22 
Hand Counter b u t i n e  14 
Cutie Pie 7 7 

Routine 3 
9 

Zeuto 
Victoreen263 9 
Filter Faper 

Counter . ;lout ine 3 
-Charger I:-125 - 1 .  

- 20 - 
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3A. Instrument Section Filter Guem -- 
(Cent hued 

Jenkins 

Carlson, Hull 

nbbot; t 

B e a l l .  

38 Kachine Shop 

E.eall, Larklns 
u'enkins, Abbot 

DP Hest : 
Number 

In e t  rument Calibrated 

Hand Counter Routine 
Scaling Neutron 

Audio Neutron 

Nose Counter Routine 
Pee ivee Bout ine 
Simpson Alpha 
Counter Routine 

Alpha Counter 
. Kodel 117 Routine 
Victoreer! 263 . 1 

Counter 1 

Count ar 1 

DP East: 

Chicago Poppy k c t i n e  
H a d  Counter 'Routine 

Repaired 3 - 4 x 6 probes 

5 

Number 
iiepai red 

9 

1 

1 
1 
20 

1 

. 1  
1 

4 
1 

Probe and Haintenance and Fabrication 

- Probe 
Ihmbsr 

liepaired ,Vew Total 

rC x 6 probe 60 0 60 
Chicago Hand 

Counter 13 2 15 
Pee- is'ee ?robe 25 0 ' 25 

A l l  the machine work with the exception 
of engraving the panels was completed 
on the count rate instruments mder 
construction. This consisted of cutting, 
punching, and bending chassis, punchini~ 
panels, and conatmctine miscellaneous 
brsckets and shieldr.  

* 

- 21 - 
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I; 3B. Kachine Sho 
(Continued 

3c Instrument Sect ion 

Xesearch and 
Development 

Apprill, Tattan, 
XcCaughey, 9uchen, 
Sexroth 

iiexroth, Deal, 
NcCaughey 

Etichen, A 8 X r O t h  

A chassie was cut and bent for the first 
of s new type of scaler which has been 
developed . 
A Chassis was constructed and a panel 
cut  and engraved for t h e  capacity welder 
which was b u i l t  for CMX=6. 

A.portable hois t  nounted on cas te rs  for 
l i f t i n g  and moving lead pigs was con- 
etructed. This  hoist has a capacity of 
one ton which w i l l  be adequate for any 
intended use. 

1. Final  assembly of f i f t e e n  count rete 
recording counters i s - a b o u t  90; com- 
plete.  The panels  for these instruments 
m e  being finished w i t h  a black anodized 
finieh'and the  l e t t e r i n g  w i l l  be engraved 
d i r e c t l y  on t h e  panel. 
w i l l  be mounted i n  a cabinet w i t h  a 
smooth grey harmertone f in i sh .  . 

The instrument 

2. 
has been developed during the past  two 
months is now being set  up for construc- 
tion. TheEe are t o  be used w i t h  addi- 
t i o n a l  be ta  proportional coimtera. 

3. 
the  six methane beta proDortiona1 countere. 
Only two c i r c u i t  o r  component failures 
have occurred i n  the  six instruments as 
compared t o  I2 f a i lu re s  i n  a comparable 
tine on one conunercial instrument of 
this type. 
have been i n e t a u e d  i n  t h e  new 5-2 Bldg. 

4.. 
gage recorder is being changed. 
or ig ina l ly  intended t o  uae a Tag mil- 
t i p o i n t  recorder but t h i s  wa8 found t o  
be unsatisfactory because t h e  input in- 
pedance of the  recorder is too low. 
A Brown 12 point recorder was employed 
instead. Also connections aro being 
made to enable t h e  use of 8 thermo couples 
in .  conjunction with the strain rneasuranent 

The condenser coupled sca le r  t h a t  

Continued tests a re  being made on 

Five of these now.instruinents 

The design of t h e  four point strain 
It was 
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3G . Instrument Section 
(Continued) 

or i n  t h e  fu ture  the addition of four 
or eight more s t r a in  gage units. 

Hull, Carlson 5. A ecal ing neutrpn counter was b u i l t  
t o  replace one t h a t  was disposed of due 
t o  contamination. This unit  consis ts  
of a modified Hlsinbotham Scaler, a 
model 100 amplifier and a b u i l t  i n  Wiz- 
ard.and timer a l l  mGunted i n  a 3 panel 
rack. 

Tat  tan 

Deal 

6. The preliminary design of a 5 K i  in- 
duction heater  has been completed. 

7. 'Jarfouls methods of neutron counting 
wss investigated i n  an e f f o r t  to prevent 
interference from the  converter used i n  
t h e  reduction process. Thici converter 
iE of t h e  a r c  type and creates  high 
e l e c t r i c a l  interference which makes. 
neutron comting with out present equip- 
ment im?o=slble. It was found that if 
a vacuum tube type converter were used 
f o r  t h e  process, t he  interference would 
be negligible.  

' 

8. 
couple wires wae b u i l t  for CMR-6, 
uni t  consists of a voltage supply and 
20 condensers which are charged i n  par- 
allel. 
100 t o  500 vol t s ,  t h e  output current 
can be controlled and any number of con- 
densers from one t o  twenty can be charged. 

k capaci ter  welder for welding thermo 
The 

The voltage can be varied from 

9. 
t h e  caunting eff ic iency of an enriched 
Boron lined neutron chamber built by 
General ELectric Co. These t e s t s  in- 
cluded voltage plateaus, discr iminat im 
plateaus nnd background tests. The re- 
sults show t h e  counting eff ic iency is 
about twice t h a t  of t h e  previotis G. Z. 
tube!: teEted and about equal t o  those 
b u i l t  by Argonne Laboratory. 

ik tens ive  t e a t s  were run t o  compare 

. 
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JOB AND PdRSONNEL 

1 A .  Special Problems 
Health Chemistry 

Health Cheni8tr.p Problem Nom 1 - Analp.  
pis of  Los-Alamoa DrinkinR dater Supply 
for Toxic Faterials . 
Sam?les from t h e  water wells and from 
Guaje Reaorvoir were collected 25 Auguet. 
Analyses are i n  p rogres~ .  

kiiscellaneoue 

Previoiisly, a Panple of  DP Si te  bo i l e r  
feed water (condensate + c i ty  water make 
up) had been analyzed f o r  radioactive 
contrminants and a trace of plutonium 
was found. ddditional samples of condon- 
sate alone, condensate plus city water, 
and c i t y  water alone were taken 29 and 
30 of August. On analysis,  a l l  were 
plutonium free. 

A sample of sewage from t h e  Omega Site 
sump was analyzed for beta-gamma act ive 
contaminants and for uranium, plutonium 
and polonium. 

. 

A l l  r e s u l t s  were negative. 

- 2 -  

Two samples of eff luent  froin t h e  Tech 
Area Acid Sewer were taken from Pueblo 
Canyon on 22 August. 
approximately 300 feet b e l o w  the  8ewer 
o u t l e t  into t h e  canyon; t h e  second was 
taken approximately 14 miles downstream, 
Just  above t h e  point where the sewage 
plant  outfa l l  jo ins the streem. 
chemical sewers eff luent  disappears un- 
der t h e  stream bed eurface, and reappears. 
The second sample w a s  taken after reap- 
pearance on the surface. S l igh t  dilu- 
t ion has occurred from surface runoff 
coming dohn Pueblo Cannn. Samples were 
submitted t o  CMK-1 for spectrochemical 
and fluorine anelysia. Plutonium analy- 
ses made by AiX Sanitat ion Group Fhowed 
.r, level of plutonium contamination of 
20 -c/m/L on both samples. 

One was taken 

The 

I 
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1B. Health Physics 

Kennedy 

I 

U s  cellaneous 

Preliminary radiation testa of bare 
massive pieces of plutonim.by differen- 
t i a l  absorption of the radiation using 

& Pb indicate  tha t  the radiation is a 
weak gamma ray, probably from 20 t o  60 
Kv energy. a f o i l  of plutonium metal 
has been secured and w i l l  be prepared 
for t e s t ing  i n  the extrapolation cham- 
ber  by H Division, t o  determine t h e  mag- 
nitude and energy of t h e  radiation. 

The washdown of the  next precipitron a t  
DP West will be saved, and teets made 
on recovering t h e  act ive material. These 
t e s t s  are being made In co-operation with 
the  AEC Sanitation Group. 

bork is beine done with CMiC-6 on per- 

ter  boi le r  I ' s o u ~ ~ ~  t o  recover the active 
materials 

sonnel protectlon while workinE with wa- 5 

Part iculate  Air-Borne Contanination 

1. 
Mesa due north of DP Sites was contin- 
ued. 
duat collections on N.T.A. plates and 
these p la tes  were developed. 
film of nylon was placed between the 
dust and emulsion t o  keep plates f r ee  
from contaxination. 

Tray cQllection of dust from Pueblo- 

hdio-autographs were made of these 

A very t h i n  

2. 
using the  Cascade Impactor, were counted 
and the results plotted t o  give average 
par t i c l e  sizes.  
for. Alpha, Beta and Gamma. klwninum ab- 
sorbers were used when counting for &ma 
and 8n absorption curve was plotted.. 

Air Eamples col lected ' in  TU Building, 

These samples were counted 

Pro.lect i\uthoriaation c#H-U-l. - Con- 
st ruct ion Haterials iiesietance t o  Con- 
tamination and k s e  of Decontamination. 

E i g h t  samples of Construction Metal 

- 3 -  
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18. Eealth Fhysice 

Kennedy, Cox 
(Continued) 

were t es ted  using t h e  routine nrocedure 
fo r  a Pu contaminant. The reeul t s  of 
these tests, alonp with teats t o  be cm- 
pleted this month, will be wri t ten  in a 
spec ia l  report covering t h i s  subject. 

k series of paints  have been obtained 
and hdll be t es ted  as soon as possible. 

Project  Atrthorization CF3-12-12 - Decon- 
taninat ion Using S t e m  

. 

The s e r i e s  of controlled tests,  that have 
been planned, were postponed u n t i l  hangers 
and o ther  d e t a i l s  can be worked out. Uri- 
til then I*hot" too ls  w i l l  be run a8 usual. 

. 

The annual report  on t h i s  Project w i l l  
be c o q l e t e d  in t h e  near future. 

J h e n e z ,  Garcia, Decontamination Room 
COX 

During t h i s  period an annual report  on 
t h i s  ProJsct was submitted w i t h  t o t a l s  
for t h e  year. 
t h e  heading of Progreas Report on De- 
contamination Project,  dated September 

This w i l l  be found under 

1, 1949. 

Work at Day0 Canyon S i t e  i s  so Eeneral 
t h a t  a p r i ce  eatimate would be a h o s t  
irnposeible. The prices are accounted 
for as b e l l  os poseible i n  all other 
cases. 

530 items having a reFlacement value 
of $13,750 were decontaminated and re- 
turned t o  use. 
ing containers which had been contminat- 
ed t o  the extent t h a t  they coilld no 
longer be used. 

These i n c h d e  161 carry- 

Two men spent three daye a t  Bay0 Canyon 
Chemical Laboratory a s s i s t i ng  a routine 
decontamination. 

I 

I 
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2A.  Monitoring i n  Health Pasees : 
Tech Area 

Homer0 

Chalberg, herick,  Per E one over Tol. 
Geoffrion, Jackson, University of 
Kilford, Montoya, California 54 0 
NaranJo, Tinkle Zia Go.. 34 0 

A.Z.C. 15 0 

Persons sent on Health Paeses: 

Number Nmber 

Surf ace Nonltorinq: 

bldg. 
Sigma U.M.  

D & T U  H. & Y. - 
iiooms monitored 1031 - 98 
Av. Xo. of rooms/day 60 - I 

No. positione 
checked 22720 b65 uu 
No. positions over 
500 c/m 871 151 83 . .i 

110. positions high 
after 5 hqurs 174 36 13 
Air-Borne Alpha Contamination Tests: 
Air contamination tes ts  were continued 
in D and Sima Buildings. A compariaon 
of the counts x u  In these buildings 
during August and September i s  shown on 
the following page. 

- 

- 5 -  
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U R N X U H  LABCiIATOKIES IN D BUILDING 

No. of over 
No; of Tolerance Counts Se tember Hi h 

Location - Tests Seck . Aup,, + 
D-lOBA 19 0 0 0.025 
D-112 -17 1 2 0 . 060 
D-US 20 0 2 C . 025 

0 0 0.006 
1)-116 20 I 

D-127 20 
D-110 . 19 0 0 0.008 

1 2 0.036 

20 
2 
20 
19 
20 
20 
20 
20. 
20 
20 
20 
13 

1 
0 
1 

0 
0 
0 
0 
1 
0 
6 
0 
1 
2 
0 
1 

0.029 
0.000 
0.052 
0.033 
0.082 
0 . 007 
0.148 
0.180 
0.039 
0 054 
0.029 
0.058 . 

SIGMA BUILDING 

Sigma 21C 20 0 0 
S i s a  23 8 1  0 .  0 
Sigma 117 20 0 0 

0 . 121 
0.004 
0.037 

Average c /m/L 
Sent. 'Aup,. - 
0.005 0.001 
0.013 0.016 
0.U10 0.018 
0.016 0.020 

0.002 0.001 
0.603 0.003 

.E 

0.004 
0.000 
0 . 009 
G.OG4 
0 -010 
0.002 
0.025 
0 033 
0 . 004 
0.005 
0 -005 
0 . 010 

0.003 
0.000 
6 . 002 
C.002 

0 . GO2 
0.653 
0.004 
0.004 
0 . 013 
0.003 
0.012 

0.004 

0.G23 0.0U 
0.001 0.001 
0.005 0.066 

- 6 -  
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26. honitoring in 
Tech Area 

Chalberg, h e r i c k ,  
Ceoffrion, Jackson, 
k i l ford  Pintoya, 
Narenjo, Tinkle 

(Continued) 

PiiGBAaLE CAUSE' FOR HIGH AIR CONTMINAMON 

UIIANIUM LABOKA'NRI !GS : 

D-112: - September L$,17&9 - C.060 c/m/L - 
There is no known explanation for t h i s  
above tolerance air count as only normal 
operations were carried out on t h i s  day. 

- D-116: September 2, 1949 - 0.036 c h f i  - A general cleanup of the laboratory 
waa done on t h i b  day. 
caused the a f r  count t o  go up cl ight ly .  
Respirators and f u l l  protective cloth- 
inc were worn. 

T h i s  may have 

: 

I 

PIUTONIUM LABORATORIZS : 

D-134: August 29, 19h9 - 0.052 c/& - An unueually large number of trans- 
f e r s  i n  and out of t he  drybox train 
occurred on this day. 
full protective clothing were worn dur- 
i n g  t h i s  operation. 

a 

Resuirators and 

I 
D-304B: A U f l S t  22, 1949 - 0.082 C/m/L - The highly contaminated drybox and 
a i r locks  in this laboratory were cleaned 
out on this day. 
protect ive clothing were worn during 
t h i s  operation. 

0-311: - A considerable amount of act ive material 
was handled on t h i s  day during inventory. 
Respirators and protective clothinc were 
worn by the persons involved. 

September 8, 1949 - 0.180 c/m/L - Inven- 
tory of ac t ive  material was continued 
on t h i s  day. Respirators and protective 
clothing were worn. 

September 14, 1949 - 0.156 c/m/L--- The 
highly contaminated drybox i n  t h i s  
laboratory waa cleaned out on this day. 
Hespirators and full protective clothing 
wae worn by t h e  operator involved. 

ilespirators and f u l l  

Sept93lber 7,' 1949 - Om175 C/m/L 

- 7 -  
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2A. Honitorlng i n  
Tech rhea 

Chalberg, Znerick, 
Geof f rion, Jackson, 
Milford, Montoya, 
NaranJo, Tinkle 

(Continued ) 

c 

D-129: September 2, 1949 - 0.039 c/m/L 
The hiphly contaminated drybox i n  t h i s  
laboratory was cleaned o u t  on t h i e  day. 
liespirators and f u l l  protect ive cloth- 
ing were .worn. 

D-32G: September 7, 1949 - 0,054 c/m/L - ' - This sbcve tolerance .air co'unt is be- 
l i e v e d t o '  have been caused during t h e  
transfer of loose Pu oxides f o r  disposal. 
This t r ans fe r  was made i n  t he  drybox 
enclosure, Respirators and protective 
clothing were worn. 

- There is no known explanation for t h i s  
above tolerance air count as only nor- 
Ea1 operations were conducted on this day. 

I)-317: KU@lSt 23, 1949 - 0.U8 c/m/L 

August 24, 1949 - 0.059 c / m h  - A large 
number of transfers i n  and out of a i r  
locks ware made during the  preparation 
of Gpecimens . Respirators and protkc- 
tivc clothinR were worn during the opera- 
t ion . 
August 2 j , 1949 - 0.060 c/m/L - Radib- 
Auto~raph experiments wre being per- 
formed on t h i e  day. 
large nmber of samples of 49 alloy being 
exposed i n  t h e  open air. Bespiratore 
and f u l l  protective clothing were worn 
during t h i s  operation. 

reasonable explanation could be found 
for t h i c  sbove tolerance air count. 

This involved a 

A Q c B t  26, 1949 - 0.055 c / ~ / L  - NO 

Septenber 1, 1949 - 0.060 c/m/L - This 
above tolerance a i r  cor:nt i p  believed t o  
have occurred nhen the gloves on two 
highly contaminated dryboxes were changed. 
Respirators and full protective clothing 
were worn by the porsons involved. 

U-5OL: August 29, 1949 -. 0.058 c/tn/L - This sbove tolerance count is believed 
t o  have occurred when unpacking hot 

- 8 -  
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2A. Konitoring i n  
Tech Area 

Chalberg, h e r i c k ,  
Gaoffrion, Jackson, 
Wilf ord, Montoya, 
Naran jo,. T i n k l e  

(Continued) 

APPROVED 

transf etr containers from L 2  . 
t o r s  and full protect ive clothing were 

Reepira- 

worn. 

Nose S w i m  Testa: 

D Bldn. Simna 
Number of ewipeft taken 906 203 
Number of over tolerance 0 2 
Highest s ing le  count - 124/141 

Hand Count Teats: 
September 3779 hand counts were recorded, 
showing an avorage hand count of 1.8 c/m 
per hand. 
count average was 166 c/n. 

During the month of 

The highest individual hand 

Contaminated Accidents: ?‘here were no 
contaminated accidents reported this 
month . 
General: Special a i r  contenination tests 
were continued i n . t h e  TU building fur- 
nace and Press rooms during night work. 
The average count i n  t h e  furnace room . . 

during the period of August 18, 1949 
t o  September 16, 1949 wa6 2.213 c/m/L. 
The average count i n  the Press room dur- 
i n g  the  period of August 18, 1949 t o  
September 2, 1949 was 0.043 c/m/L. Nose 
counts have been taken on- the  operators 

these rooms and there were four above 
tolerance counts recorded. Respirators 
and f u l l  protect ive clothing were worn 
during these operat ions. 

The shoes of t h e  personnel leaving D 
building were monitored twice t h i s  month. 
A small amount of contamination was 
found but generally t h e  contamination 
found was between 50 and 200 c/m. No 
shoes were confiscated t h i s  month. A 
large aqount of equipment was monitored 
for maintenance kork, and f o r  property 
disposal.  The contaminated trash and 
property disposal  operations were carr ied 
out without maishap during t he  entire 
month. 

- 9 -  
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2B. Xonitoring i n  
3P ’ rea t  kea 

Gders 

Eartinez, D. ; 
Xertinez, 7 .  ; 
Romero, J ; 
‘Jaldez; Vandervoort; 
Vigil 

Surface Monitorinn: General barn l r O l  

7 - itoms monitored 95 
Av. Xo. rooms per day 
No. of positions over 

No. of Fasitione 
renaininp over 5 0 0  c’m 191 247 
Cas cyliqders checked 
and deconta7inated 308 

6 

500 c/m e a  384 

Kaintenance work was carried on i n  
B!iilding 1712 for 9 days t h i s  month. 
Thia required supervision by H. I. 
monitors . 

ing page. 

One cold shoe check was made t h i s  month. 
All shoes found to be  over 250 c/m were 
decontaminated. The Main Vault was 
found to be highly contaminated. Decon- 
tamination work was started bmediately. 
Tliie required the services of an H. I. 
monitor for eight days, 

- 

Alpha Air-Borne Contamination: counts . 

for 32 hest were as shorn on the follow- 

- 10 - 
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No. over 
No. of Tolerence Counts AveraEe c d L  
Peat8 Sept. Aun . Location - 

201 21 2 2 0.171 0.002 0.042 
21 C 0 0. G12 o.co1 o.Go2 

0.~31 o . a e  2 0.538 
213 

6 0 . U 9  0.057 G.187 
0 0. GO6 0.002 0.005 

313 21 
kO1 - C235 29 
406 20 0 

21 1 0 .  0.060 O.CO7 O.GO9 
O.CO5 0,GlO- 

40e 
21 0 1 G . G 4  

0.002 o.oG2 413 
0 0 o.co5 

0.~03 0.002 
7 
21 0 0 0. G I 8  

501 
0.G58 0.033 508 

513 23 12 7 0.413 * 

:* 

h a baais of the present uraniua tolerance there were only two over 
tolerance counts i n  i30m 4 C l .  

InDut-Daytime 

East Nanifold 17 - 
west Kanifold 18 - 
Out DU t -u ayt ime 

- - Stack 81 17 
Stack 62 17 
Stack d3 17 
Stack #4 17 

- - 
Input-Niaht t i m e  

East Kanifold 16 - 
nest Kanifold 16 - 
Outnut-Nirht time 

Stack kl 16 
Stack k2 16 - 
Stack 15'3 16 - 
Stack 16 - 
CAH-Conta!nlnated 
Laund rs : 

Sorting Room 21 1 
washing Room 21 1 
hspirator aoom 18 C 

I c .7h8 - C. h90 - O.G71 - c.cb9 

1 0.CBY 
G c;. 777 
0 0.007 

- 11 - 

3 894 
0. u3 

1.869 

0.229 
0.163 

1.545 

0.370 
0. COB 

C.178 
0.119 
0.01.7 
O.OC9 

1 . ~ 6  
0.651 

G .780 
0-337 

0.974 
0. C05 

0.051 
G.C33 
0.Coe 
0. GO2 

G.Gl4 G.Cl0 
0.C39 G.CO1 
o.co1 0.002 
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28. Monitoring i n  
3P nest Area 

Eart inez,  B.; 
kart inez,  V. ; 
domero, J . ;  
i'aldez; Vandervoort ; 

(Continued ) 
Vigil 

h e r  Tolerance Counts : 

Hoom 201: 
TheEe counts occurred on days when no 
unusual work was carr ied on, so there- 
fore ,  these counts could not bo accounted 
for. 

Two over tolerance a i r  counts. 

fkxm 313: 
This  air count occurred on a day when 
r epa i r  work was carried out on ff7 hood. 

One over tolerance air  count. 

r'loom 401: 
counts. These over tolerance air counts 
occurred on days when la rge  amounts of 
V-235 p l a s t i c  molding cmpound were 
handled. This operation has been car- 
r ied on i n  t h i s  room alnlost every day. 
Gn one day there  was a small f i r e  in 
t h e  nressinc operation which nay account 
f o r  one of the high air counts. 

3oon 4C8: 
which C O I i l d  not be accounted for. No 
production work, qaintenance o r  clean 
'~ .p  perfombed i n  the  roon this date  and 
no personnel were i n  the  rooin. 

5leven over tolerance a i r  

z 

Cne over tolerance a i r  count, 

Aoom 513: Twelve over tolerance air 
counts. 
sand b las t ing  box was instal led.  The 
rest were a l l  caused by a l eak  i n  a 
hot sewer l ine and a change in opera- 
tional procedure, which made air trans- 
fers necessary temporarily. 

Gne occurred on a day when t h e  

Laundry - Sort inp iioom: Cne over to l -  
erance air  count. This  count occurred 
on a day when a large number of cover- 
alls, from 3P eest were rejected.  

Laundry - ibashinR Koa: Gne over to l -  
erance air count. This count occurred 
OP a day when a large percent of ilP 
Last coveralls were rejected a f t e r  sev- 
eral washings . 

- 12 - 
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28. Konitoring i n  Nose Swipe Tests: Results of Nose 
GP i e s t  Area 

Kartinez, 6.; 

Swipe counts from DP kest and Laundry 
personnel: 

Xartinez, V.; 
Romero I J : 
Joldez; Vandervoort ; Number of Swipes 
Vigil taken 967 390 

(Continued ) Nmber over tolerence 
(50150) 11 0 
HigheEt sinele cot:nt 371/362 -72717 

Summary of Over Tolerance Nose Swines: 

1. University of California operator 
(Ch i -6 )  - keceived a nose count of 
170/148 c/m while handling plastic mold- 
ing compound. The operation was carr ied 
on under a hood, so no respirator  was 
worn. Ciperator had been requested t o  
wear resp i ra tor  during such operations. 

. 

2. University of California operator 
(CSR-6) - Two over tolerance nose counts. 
(89156 and 91/58 c/n) 
could not be accounted for, except t h a t  
the extremely high room count might ac- 
count for over tolerence nose counts. 
Operator carried resp i ra tor  i n  pocket 
when not usine it. 
ity that t h e  resp i ra tor  became contm- 
inated. USO, t h i s  operator has h i e h  
bridged nose, thus making perfect res- 
p i r a to r  fit difficult. 

These counts 

There i s  a possibil-  

3. University of California operator 
( ~ ~ ~ - 1 1 1  - h o  over tolerance nose counts. 
(W.&O and 105/136 c/m) Cne was received 
w h i l e  hot a i r  transfers were carried on. 
He was Nemine a mepirator. .  The air . 

count was also over tolerance. The . 
other coold not  ba accounted for. No 
unus-la1 operation was carried on this 
daLe. 

4. liniversit:r of California operator 
(CKX-11) - iiecelved a nose count of 
U3/160 c!m whi le  washiny, filter& i n  

- 1 3 -  
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23. tdonitoring i n  
UP riest Aroa 

. hiartinez, B.; 
h r t i n e z ,  V. ; 
: h e r o ,  J.; 
Voldez; Vandervoort; 
Vigil 

(Continued) 

room 201. 
was not connected t o  the procipitron. 
Probably the  operator was not taking 
proper precautions for working i n  an 
unventilated drybox. 
respirator.  

'he drybox tha t  he was using . 

He was wearing a 

5. L'niversity of California operator 
(CHH-4) - *deceived a nose count of 
3711362 c/m while transferring asteria1 
and cleaning up area. 
carried out i n  a skull dissolver which 
was highly contaiiinated. He was wear- 
ing a respirator.  

Operation was 

6. University of California operator 
(CKH-11) - ileceived a nose count of 
e0167 c/m. 
t ransfer .  No unusual oper=tion, nain- 
tenance or clean up carried on this day. 

A day when they had one hir 

7. Univereity of California operator 
(C:.CiZ-ll) - Received a nose colint of 
80'67. Cperator wae not enEaged i n  anr 
unus\:al operation t h i s  date. 
the day a l l  the  power went off. 
fans were off and outside doors ogened. 

This was 
A i r  

P. University of California employee 
(iWP4F) - Heceived a nose corint .of 
691240 c/m. 
t a iners  i n  the main vault which was 
hiEhly contaminated. 
i n 6  a respirator.  

He was inspecting some con- 

He was not wear- 

9. University of California operator 
(c~I-11) - deceived a nose count of 
150/1RO c/m. 
i n  roam 4l3. 
which was contaminated. 

He was working i n  a hood 
He WAS wearinc a face mask 

Hand Counts: 
sonnel leaving Bldg. #l and Lanudry as 
recorded on hand count card8 as shown. 
on the following page. 

Hand contamination of per- 

.- 

- a -  
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2B. Konitoring in 
3P Zest Area 

h r t i n e z ,  E. ; 
Kartinee, V. ; 
Rmero, J;; 
Valdez; 
Vandemroort ; 

“‘$C‘;nt h u e d  1 

Chavaz 

Number of counts 

Number over 

Hiq,hes t single 

recorded 1?&6 1572 23b4 

tolerance 4 2 0 

count recorded 500 . 1200 60 

h n i t o r i n g  of Product Containers: 
All mater ia l  sent  t o  process was moni- 
tored. Tuo alpha contaminated spots 
having a count of 500 c/m uere found. 
One 20,000 c/m spot and one 1,000 c/m 
spot were found . 
All , &. readings were moderate 
(average 11 .8 mr/hr 3 , w at contact) 

61 percent of I f  k” containers received 
frou decontamination were below tolerance. 
These were sent t o  the  warehouse for 
storage. 

88 re jected W’ containere were mrked 
this month. All were sa t i s f ac to r i ly  
cleaned 

All smples transferred out of DP n e s t  
were monitored and all w e r e  b e l o w  tol -  
erance. 

Contamination Accidents: No contaminated 
accident= t h i s  month. 

Arriericium Laboratory 

General: 
326 was broken August 29, 1949. 
t o  glass  b l o w i n c  room can now be made 
through room 319. 
for the room has been drawn up and the 
room will -be checked once per week. 

The seal i n  row 319 t o  room 
&trance 

A monitor work sheet 

Surface Monitorinn: Room 307 was moni- 
tored nineteen times during the  month. 

I 
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torine i n  A t o t a l  of 49 spots over 500 c/m were 
E s t  Area found. All spots were cleaned up by 

t h e  t i n e  after decontamination check 
ez was Eiven. 
3n t h u e d  

Room 319 was monitored nineteen times 
t h i s  month. - A t o t a l  of 4 spots of over 
5 0 0  c/m were found. A l l  were cleaned 
UP- 

Office space was checked as were the  
counting rooms 32% and 329N3. 
spots  were found. 
aide shoes were monitored and no shoes 
had B count of over 40C c/m. 
are being checked before leaving t h e  
area and tagged cold and records are 
being kept . ~~~iscellaneous monitoring . 

when requested was done. 

- 

No hot 
P l a n t  shoes and out- 

Samples 

Nose Counts: 
were taken t h i s  month. 
gle count wab 38 c/m and highest s ing le  
average was 3 c/m. 

A t o t a l  of 140 nose swipes 
The highset s h -  

Hand Counta: 
taken during the month. 
a c e  counts. 

A t o t a l  of 382 hand counts 
No over toler- 

! 

Air-Borne Contamination Testa - Room 307: 
A total  of 20 tests were run t h i a  month 
with an extension on the F i l t e r  Queen 
a t  breathing level .  
counts . 
Highest s ingle  count for 
this month: -009 c/m/L 
Highest r i n r l e  count for 
last month: .005 c/m/L 
Average count t h i s  month: 
Average count last nonth: 

Air-Borne Contamination Tests - floom 319: 
A t o t a l  of I 2  t e s t s  were run in room 

No over tolerance 

.GGU c/m.h 

.0011 c./n/L 

. .  

319 t h i s  month. 'No over tolerance coimts 
were recorded . 
Highest count for month: 
Average count f o r  month: 
Airflow was checked i n t o  hoods and dryboxes. 

.002 c/m/L 

.OOOO c/m/L 

- 16 - 
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2B. Noni torhe  i n  
LIP Weat Area 

Chavsz 
(Con t hued ) 

Airf low w a s  checked often durine last  
month and no drop i n  airflow was observed. 
A velometer was used for t h i s .  

Dosimetry: All plant ?ersonnel have 
f i l l  badRes and wristleta t h a t  ere worn 
a t  the  s m e  t h e .  No over tolerance ex- 
posures t h i s  month. 
t h a t  w i l l  necessi ta te  the changing of 
film badges twice a month instead of the 
previous time of once per month. The 
men also have Keleket type pencil  cham- 
bers t h a t  are charged every morning be- 
'fore t he  men en ter  lab. 

A s i tua t ion  has arisen 

Beta and Gamma Surveu: 
319 were checked frequently for beta and 
gamma emiseion t h i s  last month. 
P i e  and Victorsen Survey meters were 
used for t h i s  purpoee. 
d ia t ion  was detected m 

A 2 0 0 r n  307 and 

Cutie 

-= .-- No excessive ra- 

Instrumentation: Pes Mee, Zeuto, Vic- 
. toreen Survey Meter, Cutie Pie and Uec- 
troscope were used for detecting contam- 
ination. Also a hand counter was in- 
s t a l l e d  i n  rooa 306 and a nose swipe 
counter I n  room 329s. 

. 

hlast e Treatment Lab 

Surface MonitorinR: The waste treatment 
lab was monitored 6 t h e o  during t h e  
month, using a Fee Wee w i t h  a 3 x 6 probe. 
A t o t a l  of 9 posit ions were found over 
500  c h .  All were cleaned up. 

Nose Counts: 
were taken  during t h e  month. 
tolerance counts were recorded. 
Highest s ingle  count was 8 c h .  
Hiphest s ing le  average was 1 c/m. 

A t o t a l  of -51 nose swipes 
No over 

Hand Counts: t o t a l  of 278 hand counts 
were taken during the-month. 
tolerance hand counts were recorded. 

No over 

I 



APPROVED FOR PUBLIC RELmSE 

I 

2b. Monitoring in 
DP idest Area 

Chavez 
(Continued) 

2c . 

Air-Yorne Contamination Tests: t o t a l  
of 21tests were made in the l a b  during 
the  month. No over tolerance count was 
recor;ded. 
Highest single count for 
t h i s  month: .C15 c/m/L 
Highest s ingle  count for . 
last month: .GO2 c/m/L 
Average count this month: 
Average count last month: 

.0011 c/m/L 

.OGO1 c/m/L 

Dosimetry: Personnel have been issued 
film b e d p s  and wristlet:. 
pencil  chambers have also been issued. 

Lelekat t p e  

- Instmnentation: Fee k;ee, Zeuto, vic- 
toreen Swvey Eeter were used t o  detect 
contamination this aonth. Hand Counter 
and Filter Queen were also in use. 

Konitoring i n  Siurf ace Monitoring: 
DP &Et Area 

Piltingsrud Positions checked 1722 

Ekrchand, Lopez, 25,000 c/m 199 
Stanhope, No. of positions remaining 
Xascarenas 

iioms Konitored 610 

No. of positions over 

over 25, UGO c,/m . 41 
5 . &oms closed . 

Building 51 was monitored periodically 
w i t h  no recordable contamination being 
found. Shipment containers were moni- 
tored during the month with s l ight  con- 
tamination being found. 

Air-aorne Contamination Tests : Air 
contamination data gathered during t h e  
month i s  as shown on the following . 

Page 

- 18 - 
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Location 

52c3 
5201, 
5205 
5206 
5208 
5210 
5211 
5212 
5213 
523.4 
5227 
5230 
Stack 61 
Stack ~2 
Air Duct 

No.. of - Teata 

11 
11 
11 
10 
21 
10 
10 
21 
u. 
l3. 
10 
10 
21 
21 
21 

No. of over 
Tolerance Colinte AveraRe c/m!L 
Sept . Aup,, - 
0 
0 
0 
0 
0 
0 
0 
0 -  
0 
0 
0 
C 
I - - 

0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I - - 

0.008 
0.008 
0.009 
0 . 007 
0.G30 
0.029 
0.015 
0.224 
0.019 

0.043 
0.051 

0 . 013 
0.062 
0 . 049 
0.C56 

0 . 003 
0.003 
0.003 
0.002 
0.008 
O.OG5 

0.021 
0.  cob 
0.008 
O.Oq5 
0 . 004 
0 . 016 
G . G28 
0. G92 

* 0.004 

0.004 
0.006 
0.005 
0.005 
0.011 
0 . 004 
0.001 
0 . 017 
0.008 
0.011 
0.002 
0.006 
0 . 026 
G c33 
0.217 

The average air-borne contamination levels 
are as follows: 

Sent. AUR. - 
Exhaust D m t s  
Stack 

0.092 0.217 
0.022 O.G3O 

Perronnel Econftorinx: 

No. of nose swipea 

No. over tolerance 0 
No. of hand counts 

No. over tolerance 

taken 349 

recorded 825 

(50,OOQ c / d  0 

General: There were no contaminated ac- 
cidents during the month. A periodic 
check of shoes showed alight contamina- 
tion. There wore 682 pieces of glass- . 

ware decontaminated during the month. 
Of these 76$ were found tinder toleriince. 

- 19 - 
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2C. Konitoring i n  (1500 c/m). The rest were disposed of 
DP East Area 

(Continued) 
by burial I n  the contaminated dump. 

2b. Bayo Cenyon Uosimet ry: 
Chemistry 

Piltingrjrud, Hichest weekly dose .60* 

U 
These over-exposures occurred whtle 

conducting a special experiment. The 
exposure w a s  causod w h i l e  laying bricks 
after a spill. 
were off acale,  so the readings were 
taken froin the film badges. 

? Average weekly dose (Gamma 19* 

Vivian . Highest da i ly  doEe -44 

- 
The pencil  chambers 

. 

I 

Personnel: There were two case6 of 
body contamination during t h e  aonth. 
One case had several spots on the  body 
w i t h  a high  reading of 50 mr/hr. This 
was reduced at U hi1dink: t o  6 rnr/hr. 
The other R ~ G O  had several  readings with 
a high of 20 mr/hr. This was reduced 
t o  mr,hr. . 

-: . -  

Gonerall 
pive no appreciablo re~d inge .  . 

Nose swipea during the lonth 

3A. Instrument Sect ion 

3berline Lanham 

Kaintonance each ares: 
A breakdown of maintenance work done in 

Apprill, Tattan Tech Area: 
Ntmber . Humber 

I n s  t m e a t  Calibrated Hepaired 

Yes Wee itoutine . 22 
Hand Counter b u t i n e  14 
Cutie Pie 7 7 
Zeuto Routine 3 
Victoreen263 9 9 

Counter Itout ine  3 
. Charger K-125 - 1 

/ F i l t e r  Faper 

- 20 - 
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3A. Instrument Section Filter Gueen -- 5 
(i'ont hued ) 

Jenkins 

Carlson, Hull DP West: 

Abbot t 

Beall. 

Number Nurrber 
Inet m e n t  Sd ibrat  ed Repaired 

Hand Counter Routine 9 
Scaling Neutron 

Counter 1 1 
Audio Neutron 

Counter 1 1 
Nose Counter Routine . 1  
Pee Yee Xout ine 20 
Simpson Alpha 

Counter Routine 1 
Alpha Counter 
Model 117 Routine 1 

ilictoreer! 263 1 1 

DP East: 

Chicago Poppy *\;tine l b  

H a d  Counter Routine 1 

Repaired 3 - 4 x 6 probe6 

Probe and I-:aintenance and Fabrication 

- Probe 
Number 
liepaired Total 

h x 6 probe 60 0 60 
Chicago Hand 

Counter 13 2 15 
Pee  iiee wobe 25 - 0  25 

3s Kachine Shop A l l  the machine work with t h e  exception . 

Eeall ,  Larkins on t h e  count rate instruments m d e r  
u'enkins, Abbot construction. This consisted of cutting, 

punching, and bending chassis, punchinil 
panels, and constructing miscellaneous 
brsckets and shieldr. 

of engraving the panels was completed 

.. 
- 21 - 
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7 38. Kachine Sho 
(Continued 

3c Instrument Section 

iiesearch and 
Development 

Apprill, Tattan, 
XcCaughey, Yuchen, 
3exroth 

iiexroth, Deal, 
McCaughey 

Brichen, dexroth 

FOR PUBLIC RELEASE 

M NCLAsSl FI ED 

A chassis was cut &d bent for the first 
of a new type of sca le r  which has been 
developed . 
A chassis was constructed and apanel 
cut and engraved f o r  the capacity welder 
which was built for ClW6. 

A portable hoi8t mounted on caoters f o r  
l i f t i n g  and moving lead pigs was con- 
t t ructed.  Th i s  hois t  has a capacity of 
one ton which will be adequate f o r  any 
intended use . 
1. Final assembly of f i f t e e n  count rate 
recordin8 coun te r s - i s  about 90s com- 
plete.  The panels for these instrwnente 
&re being finished w i t h  a black anodized 
f inish 'and the le t ter inp;  w i l l  be engraved 
d i r e c t l y  on t h e  panel. 
w i l l  be mounted in a cabinet wi th  a 
smooth grey hamertone finish. 

The instniment 

2. 
has been developed during the past two 
months is now being set up f o r  construc- 
t ion.  TheEe a r e  t o  be used w i t h  addi- 
t i ona l  beta proportional coiintera. 

The condenser coupled scaler  t ha t  

3. 
the six methane beta progortional counters. 
Only two c i r c u i t  or component f a i lu re s  
have occurred in the six instruments as 
compared t o  I2 f a i lu re s  in a comparable 
tine on one commercial i n s t m e n t  of 
this type. 
have been ine ta l led  i n  the  new 5-2 Bldg. 

4. 
gage recorder is being changed. 
or ig ina l ly  intended t o  use a Tag m d -  
t i po in t  recorder but t h i s  was found t o  
be unsatisfactory because the input in- 
pedance of the recorder is too low. 
A Brown 12 point recorder was employed 
instead. Also connections aro being 
made t o  enable t h e  uae of 8 thermo couples 
in.conjunction with t h e  strain measurercent . 

Continued t e s t s  a r e  being made on 

Five of these now instruments 

The desi@' of t h e  four point strain 
It W 8 S  
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3G . I n s t m e n t  Section o r  i n  t h e  fu ture  the  addition of four  
(Continued) or  e igh t  more strain gage uni ts .  

Hull, Corlson 5. A sca l ing  neutron counter was b u i l t  
t o  replace one t h a t  was disposed of due 
t o  contamination. This unit consists 
of a modified Hl&nboth& Scaler,  a 
model100 amplif ier  and a built i n  Wiz- 
a rd  and timer a l l  mounted i n  a 3 panel 
rack. 

6. 
duction heater  has been completed. 

The preliminary design of a 5 K ’ r v ’ i n -  

T a t  t an  

Ileal 

7. ‘Various methods of neutrorr counting 
wis investigated i n  an e f f o r t  t o  prevent 

. interference from the  converter u6ed i n  
the reduction process. T h i s  converter 
ie o f t h e  arc type and creates  high 
e l e c t r i c a l  interference which makes. 
neutron counting wi th  out present equip- 
ment hposs ib l e .  It was found t h a t  if 
a vacuum tube type converter were used 
f o r  t h e  process, t he  interference would 
be negligible. 

L ..- 

8. 
couple wires was b u i l t  f o r  CMR-6, 
u n i t  cons is t s  of a voltage supply and 
20 condensers which are charged i n  par- 
al lel .  
100 t o  500 vol t s ,  t h e  output current 
can be controlled and any number of con- 
densers fro= one t o  twenty can be charged. 

k capsciter welder for welding t h e r m ~  
The 

The voltage can be varied from 

9.  

Boron l i ned  neutron chamber b u i l t  by 
General Elec t r ic  Co. These t e s t s  in- 
cluded voltage plateaus, discrimination 
plateaus cznd background tests. The re- 
s u l t s  show t h e  countin8 eff ic iency is 
about twice that of t h e  previous G. X. 
tubeP teFted and about equal t o  those 
b u i l t  by Argonne Laboratory. 

i:xtensive tea ts  were r ~ m  t o  compare 
the counting eff ic iency of m enriched I 
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Group CMZ - 12 
H. F. Schulte 

Acting Group Leader I 

JOB AND P'EE30NNEL PROGRESS 

1 A .  Special Problems Health Chemistry Problem No. 1 - Anals- 
e i s  of Los Alamoa Drinking Water CupDly 

Health Chemistry for Toxic Materiale 

Kennedy, Schnap Water samples from the mountain sources 
were collected late  i n  June and enaly- 
zed for radioactive conteainantP. Sam- 
plee were subnitbed to CMR-1 for fluo- 
rine analyeis. 

# 

Results were as follows: 
PO PU u $.bffiittsre F. i f  

Los Alamos Canyon Reservoir 0 a 0 0 L0.2 ppn 
Pa jarito Spring 0 0 0 0 4 0.2 
Valle Canyon Spring 0 0 0 0 40.2 
ifater Canyon Spring 0 0 0 0 c0.2 
Armstead Springs 0 0 0 -  0 0.6 
American Springs 0 0 0 0 0.2 

% U.S. Public Health drinking water standards require leas than 
1.5 ppm fluoride by weight for approval. 

Health Chemistm Problem No. 2 - 3uan-. 
t i tat ive  Radb-As8aY of Filter Paper 
Used in Air Sampling to Determine A h  - 
sorption 

I n  progrese. 

Kennedy, Schnap, Miscellaneous 
Hhodee 

Boiler feed water (condensate + make up 
water) from the DP boller house was 
analyzed for plutonium and polonium. 
Xo poloniura was detected. Triplicate 
analysis for plutonium inficeted 10 c/m/ 
liter, well below the drinking water 
tolerance. . 

! 

I 

I 
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1A. Speclal Problema Uranium snolysia were made Of slid88 
following dust collection with the M6d- 
if i d  Cascade Impactor. Health Chemistry 

I 

I 

! 

! -  

Kennedy, Schnap, 
Rhodes 

Plutonium analyeee were made of dust 
collected by the UCLA single stage Im- 

(Continued) pactor . 
Plutonium analyeee were made of the dust 
sample collected on the flat tray at 
the airport.  One sample showed appre- 
ciable plutonium. 
ond aliquet ehowed no plutonium. Coin- 
pnring this run with the radio-auto- 
graph, one large particle, poasibly 8%- 
traneous contamination waa detected. 

A re-run of a sec- 

. 
l B m  Health Physic8 Particulate AipBorne Contamination 

Kennedy, Rhodes 1. Tray collection of dust is contin- 
ubg. 
Alamoa &sa t o  Pueblo Nesa, still due.. 
north of the DP Sites  (downwind wlth 
the prevailing southerly wind). 
occasion (June 6 to 13j 1949) the dust 
sample contained one large particle giv- 
ing a sunburet of alpha tracks on the 
NTA plate,  To prevent contamination of 
the emulaion with the dust, a film of 
nylon such ~ 1 1  18 wed in probe oonstruc- 
tion is placed between the dust and the 
emulsion. 

The trsy ha8 been :itoved from Ins 

On one 

2. Radio-autographs were made of Col- 
lection plates from the UCLA impactor. 
All showed numerous sunbursts, but no 
individual track8 such as are found on 
radio-autogr8phs of filter queen papers. 

3. 
the modified Cascade Impactor h TU 
Building. 

Collection t e s t s  were made using 

Project Authorieation CMii-12-12 - 2 
Use of Stem as a Decontamination ARent 

No work done. 

- 3 -. 
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J 

1B. Kealth Physics 

Kennedy, Cox 
(Continued) 

Cox, Jimeniz, 
Garcia 

Kennedy 

Project Acthorizatlon CMR-12-15 - Test- 
inP of Construction Materials for Resis- 
tance to Contamination and Ease of De- 
contamination 

Due t o  counter repsira and genorrrlma5.n- 
tenancs work i n  the laboratory, no work 
was done th i s  month. Samples were pre- 
pared of the various palnts used in the 
laboratories at the.present time. 

Two hundred eighty-one items with a pur- 
chase value of approximetely six thou- 
sand dollars were decontadnsted and re- 
turned to service. One hundred-two met-  
al tracsfer containers were also cleaned 
and returned. 
at the Baya Chemistry shack helping with 
routine decontwation.  . 

Two men spent f ive days 
. 

Miscellaneous 

An inspection of the fenced contamhated 
areas in both Pueblo and La8 Alamoa Can- 
yons indicated that the streams i n  both 
cases have seriously eroded the fences 
at the points where they interRect. 
The Information was passed on t o  the 
Health'Division for corrective measures. 

-Tests have been started to determine the 
k h d  and degree of beta and/or gamma ra- 
diation emanating f iaa  grose amounts of 
plutonium, both bare and coated. 

Thirty-six samples of plutonium on foil  
were prepared for use as Pee &3 stan- 
dards 

2A. Monitoring in . Health Passes Univ. of 
Tech kea Calif. Zia AEC 

Chalberg, herick, . Health Passes 77 41 24 
Geoffrion, Jackson, 
Millord, Wntoya, No. Over Tolerance 

NO- P e r 8 0 l l S  S a t  On 

Naramjo, h e r o  samples 0 0 0 .  

- 4 -  



APPROVED FOR PUBLIC RELEASE 

38. Ronitoring i n  S m  
Tech Area sigma u. He 

Bldg . - -- D &TU - H L Y  
Chalberg, herick, 

Milford, Kontoya, Av. No. Koams./day 74 - -- 
WaranJo, Bomero Positions Checked 26332 - 1366 

Geoffrion, Jsckeon, Home Monitored 1271 o* 76 

- JG (Continued) Positions aver 500  951 
Positions High 
after 5 hrs. 156 - 7 

I 

. .  . .  

.k Daily room monitoring not done because 
auipment of Ipoving i n t o  new building. 

monitored and decontaminatbd- before I 

moving. 

Air-Borne Aluha- Contamination Testa - 
Air contamination t e a t s  were continued 
in D and S i s a  Buildings. 
of t h e  counts run in them buildings 
during July and August is ahown on the 
following page. 

A campari~on 

- 5 -  
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I 

Location 

D-1OBA 
D - l l 2  
D-115 
D-116 
D-L27 
D-U.0 

D-107 
D-lWA 
D-134 
D-49 
D-3W 
D-316 . 

D-317 
D-3l.l 
D-129 . 

D-W 
D-501, 
D - U  

~ ~ 3 2 0  

11-130 

Sigma 21c 
Sima 23 
sigma 117 

No. of over - No. of Tolerance 
Tests AUK. . - 
23 0 0 o.ou, 
21 2 0 0.089 

2 1 0.096 . 
2 0 0.125 

23 
23 
23 0 0 0.016 
23 0 0 0.006 

PLUTOIOI~ LABORATORIES IN D BUILDING 

0 
0 
0 
0 
1 
0 
6 
0 
1 
2 
0 
1 
0 
0 

1 
0 
1 
1 
1 
0 
1 
0 
0 
0 
0 
2 - 
0 

0.017 
G.000 
0.015 
Om006 
0.047 

0477 
0.026 
O*Or;7 
0.171 
0.010 
0.146 
0.019 
0.016 

0.016 

0 0 0.104 
0 0 Om005 
0 0 O a U 5  

- 6 -  

0,001 
0.016 
0.018 
0.G20 
0 m o o 3  
0,001 

0.003 
0,OOO 
0.002 
0.002 
0.004 
0.002 
0.053 
0 -004 
0.001, 
0.033 
0.003 
0.012 
0.006 
0.004 

0 . u  
0.001 
Om046 

0.001 
0.008 
0 .ON 
0.007 
0 -W 
0.002 

O a O l l  
0.002 
0.006 
0.005 
0,022 
0.Wl 
0.016 
0.- 
0.0m 
0.m 
0.002 
0,105 
e- --- 
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2A. Monitoring in 
Tech Area 

. Chalberg, herick,  
Geoffrion, Jackson, 
Xilford, Hontoya, 
Nnranjo, h e r o  

( Continued ) 

PROBABLE CAUSE FOR HIGH AIR 
CONTAMINATION 

Uranium Laboratories 

D-U5 - August 5, 1949 - 0.055 c/m/L .. 
A general cleanup of the laboratom 
was done on this day.' Respirator8 and 
protective clothing were worn. 

! 
I -  
, _  

August 9, 1949 - 0.096 c/& - Several 
leaks i n  the cmicible drybcu gloves 
were discovered on t h i s  day. 
were replaced h e d i a t e l y .  

The gloves 

D-116 August 3, 1949 - 0.125; C/m/L - 
This above tolerance count came from 
liberation of excessive vspors during 
ignitlon of UO4 to UO3 in the pot fir- 
nace. The reason for this particular 
action ia indefinite, as no others ham 
ever acted t h i s  Respirators were 
worn by the pereonnel involved from the 
first discharge until the room was de= 

Auguet 18, 1949 - 0.039 c/m/r, - A new 
glove was i n s t a l l e d  in  the drybox on 
this day. 
count to ga up elightly. 

dared S a f e .  
z 

This may have caused the air  

D-3.22 .. hqust 17, 1949 - 0.047 c/m/L - The highly contaminated dmbox in 
t h i s  laboratory wae cleaned out on this 
day. Respirators and fu l l  protective 
clothing were worn . 
- Three m a  were made on a smaller 
scale than u8ual on this date. It i8 
believed that the connection uith the 
drybox was poor. This condition has 
been corrected. 

A U g ~ 8 t  15, 1949 - 0,089 c/mfL - The. 
foregoing tolerance count i s  believed 
to  have been caused during cleanup o f  

D-112 - August 1, 1949 0.049 c/& 

- 7 -  
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2A.  Monitoring i n  
Tech Area 

Chalberg, herick, 
Geoffrion, Jackeon, 
Milford, Montoya, 

. Naranjo, Roaero 
(Continued) 

the laboratory after a bad m on Au- 
gust l4, 1949. Respirators and full 
protective clothing were worn by the 
operators involved. 

PUTONIUM LABORATOEUES: 

D-504 - July 19, 1949 - 0.U6 c/m/L 
The foregoing tolerance air count oc= 
curred during decontamination of trans- 
fer containers and handling of contain- 
ers i n  the open roam. 
normaluranium. . 

Contaminent Was 

D-304B - August 11, 1949 - 0.047 c/mh - There i a  no logical explanation for 
this above tolerance count ~ L I  no mu-. 
eual operations were.carried out on 
th is  day. 

D-312 - July 25,. 19b9 - 0.048 c/m/L . - The gloves on two highly contaminat-. 
ed dryboxes were changed on t h i s  b y .  
Respirators and full protective cloth- 
ing were worn. 

July 26, 1949 - 0.196.- Qectropolieh- 
ing involving mnneroua transfers i n  and 
out of the dryboxes was done on this 

Keepirators and full protective 
clothing were worn by the persona in- 
volved . 

' .  day. 

August 5 9  19k9 - 0.050 c/m/L - The fore- 
going tolerance courit Pa beUeved t o  
have been caused during the transfer of 
a number of speclmens in and out of the 
airlocks. 

August 9, 1949 - 0.244 c/m/L - A punc- 
tured drybox glove was changed and eev- 
eral highly contaminated tools were re- 
moved from the drybox on this day. 
Respirators and full  protective cloth- 
ing were worn. 

. 
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2A. Monitoring in 
Tech Area 

Chalberg, herick, 
Ceoffrion, Jackson, 
Milford, Montoya, . 

(Continued) 
NarallJo, Rolnero 

August 17, 1949 - 0.047 c/mb - The 
foregoing tolerance air count uaa 
cawed during removal of glsbs dispos- 
al Jars and the subsequent %appingn 
of disposal holes in  the base of the 
dryboxee. Some difficulty wa8 encount- 
ered i n  removing the old equipment 
from one drybox, necessitating an ap- 
preciable amount of hamering and d d l -  
Ung which in turn spread coneiderable 
contamhation, 

August 18, 1949 - 0.102 c/~B/L - A gm- 
eral cleanup of the laboratorywas done 
on t h i s  day. Respirators and full pro- 
tective clothing were worn by the per- 
sons Involved. 

D-320 - July 22, 1949 = 0.171 c/& - Multiple wefghings involving trams- 
fera i n  and out of the dryboxes were 
&ne on this  day. Respirators and 
full protective clothing were uom dur- 
ing these operations, 

July 21, 1949 - 0,115 c./m/L - The oper- 
ators unpacked a h i g h 4  contminated 
balance uhich was transferred from 
room D-lO7A. . Respirators and full pro- 
tective clothing were worn. 

Nose SW~DS Tests 

D. BldF:. 
Number of swipes taken 1040 267 
hhrmber over tolerance 5 .  5 
Highest &@.e count 1361266 871/921 

Hand Count Tests - During the month of 
August 5688 hand counts were recorded, 
showing m average hand count of 1.2 
c/m per band, The highest individual 
hand count average was 150 c/m. 

Contaminated Accidents - There were 
no contaminated accident8 reported thi6 
month. 

. 

- 9 -  
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2A. 'Hotlitoring in General - Special air contamination 
Tech Area testa were continued i n  Sigma BuiMbg 

during night work by our Si- monitor. 
Chalberg, herick, These operations consist of melting 
Geoffrion, Jackaon, TU turnings in the furnaces in room 
Milford, Montoya, 21. The average air count during the 
Naranjo, Romero period hf July 20, 1949 t o  August 17, 

count for the month of July was 0.299 
c/m/L. Nose counts have been taken by - 
the operators and there were three a- 
bove tolerance counts recorded. 

(Continued) 1949 was 0.049 c/a/L. The average air 

- Air contamination tests Verb ala0 tak- * -  

en in  the TU building furnace and Press 
rooms during night work. The average 
count i n  the furnace room during the 
period of July 20, 1949 to August 17, 

. 1949 was 1.882 c/m/L. The average 
count 

. Nose counts have been taken by the 
operators fir these roans and there were 
six above tolerance counts recorded. 
Several different types of respirators 
have been worn i n  TU Building during 
bunring and sifting operations b u t t h e  
foregoing nose counts still prevcnil. 
Respirators and full protective cloth= 
i n g  are being vorn during these opera- 
tions * 

the Press roan wa8 0.155 c / i .  

The shoes of the personnel leaving D 
Buildirg were monitored twice this nonth. . 

A small amount of contamination w a i  
found but generally the contamination 
found was between 50 and 200 c/m. No 
shoes were confiscated th is  month. A 
large amount of equipment was monitor- 
ed for maintenance work, and for pro- 
perty disposal. The contaminated 
trash and property disposal operations 
were carried on without mishap during 
the entire month. 

I 

- 10 - 
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2B. Hcnitorhg in 
DP Xest Area 

Surface Monitoring 

Roams monitored 378 

No. of counts over 

rnaining over 500 c/m 319 
No. contaminated gas 
cy1 inde r a 178 
No. contadnated 
cylinders cleaned 178 

Mere; Martinez, B; Average rocnns/day 8 

Bonero, J.; Valdez; 500 c/m Izab 
Martinez, V,; 

Vandervoort; Vigil No. of counts re- 

. 

Alvha Air-Borne Contamination: Counts 
for DP 'Meet were as follows on the 
following page. 

I 

? 

-11- 



Locution 

201 
213 
313 
406 . 

&OS 
413 
501 
513 
5w 
401 (CMH-6) 

Uranium 
Work 

APPROVED.FOR PUBLIC RELEASE 

No. over - No. of Tolcrunce Counts Aunust Hi& Averam c/dL 
Teats Aunust Julx C/m/L Aumst July - 

2 
0 

23 
23 
23 2 
23 0 
23 0 
23 1 
23 0 
22 7 
23 0 

23 6 

CHB-Contdnated Laundry 

Sorting Row 22 1 
Washing Roan 22 0 
Bespir at  or 
Room 23 0 

PreciDit rona 

Input-Daytime 

East Manifold 23 - 
West k i f d d  19 

Output-Daytime 

Stack #1 23 
Stack #2 23 
Stack #3 20 
Stack #4 23 

... - 
c - 

bput-Niph% time 

East Manifold 19 ... 
West Manifold 15 - 
Outmt-bfiRht time 

Stack #1 19 
Stack #2 19 
Stack #3 17 - 

... - 

0 047 
0.025 
0.030 
0.043 
0.017 
0.196 
0.017 

2.655 

0.048 
0 010 

0.009 

21.798 
0.389 

1, e366 
2-548 
1.789 
C -302 

8.121 
0 . 024 

0.167 
0.115 
0.018 

1 0.847 
o :: 0.013 

0.042 
0.002 
0.008 
0.005 
0.009 
0.010 
0.002 
0.033 
0,002 

0.187 

0.010 
0.001 

0.002 

5.620 
0.076 

1.006 
0.651 
0.337 
0.780 

0.974 
0m005 

0.051 
0.033 
0.008 

0.001 
0.003 
0.006 
0.002 - .  

0.007 
0m008 
0.001 
0.057 
G , 001 

0 a 015 

0 021 
0.0052 

0.002 

3-0% 
0 . u o  

0.4h7 
0.U6 
0.129 
0.UX 

0.200 
0.009 

0,047 . 

0.m3 
0.003 
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28, Monitoring 
DP Mest Area 

kdera; Martinez B.; 

Vandemoort ; Vigil 
(Continued) 

m i n e s ,  v.; 
Rmero, J.; Vd.d8%; 

Over Tolerance Counts 

Room 201 - hro over tolerance s i r  
counts. Both occurred on day8 when the 
dryboxes on the evaporator and on the 
skull dissolver were cleaned out. 

Rom 312 - Two over tolerance alr 
counts. , One occurred on a day  when 
fi lter papers were transferred and 
some highly conta~nlnsted lIlp contain- 
ers cleaned. The other could not be 
accounted for, Normal. operations were 
carried on that dag, 

ROCXI 513 - Seven over tolerance air I 

counts. 
*en they had the hot air transfer from 
hoods, and also transfer of skull of 
pressing loss. Installation of vent 
h t o  sand bhstfng hood wa8 d80 car= 
rid on. 
personnelia the room. 

These counts occurred on days 

3 _.. Respirators were worn by a l l  

Boom 401 - S i x  over tolerance air counts. 
A l l  of thepn occurred on days when large 
amounts of U235 plastic moldering pou- 
der were handled i n  .the Vlcintty of the 
filter queen. The pouder is  handled 
in hooded equipment except for the e- 
jection from the die  and flash remov- 
al from the molded part. One high nom 
couut was received. 

Lamdm - Sortinn Boon One over tol- 
erance sir count. This count could 
not be accounted for. 
DP East and DP West were s l i g h t l y  more 
contanhated than usual. 

Coveralls frm 

NOS8 swiue Teats - B 8 8 a t S  Of Nose 
Swipe Counts fran DP Mest and Laundry 
Personnel: 

DP West Laamdm 

Number of Swipes Taken 1033 4l.l 
Number of Over Tolerance 

Highest Single Count 3801232 
(50150) 7 

-13- 
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I 
r 

. 
28. Monitoringin 

DP West Area 
Sumn\ars of Over Tolerance Hose Swivets 

1. University of California - Operator. 
hders;  Msrtines, B.; Two over tolerance nose counts: 79/62 
Martinez, V.; c/ra and l&8/9$ c/m, One received while 
Fkmero, J.; Valdes; transferring flasks from hoods to car- 
Vandervoort; V i g i l  

(Continued) 
cane. The other was received 

while changing filters in  hood. The 
operation was carried out i n  a highly 
contaminated drybox. He waa wearing 
a respirator both tines. 

2. University of California - Opera- 
tor. Two over tolerance nom counts: 
sZ/3lA c/m and 107/139 c/m. One wan 
received while transferring material 
into a flaak in a hood. The probable 
cause -1 frcnn air blowing out of air  
stirrer, The other was received while 
cleaning out hoods. The operator war5 
poseibly expoeed to conteminated dust 
in the immediate v i c i n i t y  of the dry- 
box. 
times. 

He was wearing a reapirator both 

3. University of California - Opera- 
tor. Received a nose count of 3801232 
c/m. He was cleaning out air locks on 
a drybox and probably received the 
count after removal of his respirator, 
The air count in the room was also 0 0 .  

ver'tolerance on th i s  day. 

I 

4. University of California - Opera- . 

tor. 
c/m while transferring round plastic 
bended metal mix. The operation was 
carried on undera hood, and no reepb- 
ator was worn. 
requested to wear respirator when doing 
such jobs. 

5. University of California - Opera- 
tor, izeceived a nose count of 80169, 
He could not account for it-, although, 
he opened drybox doors several t h e 8  
during the  day, He was wearing a res- 
pirator each time he opened the drybox 

Received a nose count of 210/169 

The operator has been 

dOOrSa 

APPROVED 
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28. Monitoring in 
DP West Area 

hders; Martinez, B.; 

Vandervoort ; Vigil 

Hand Counts - Hand contamination of 
personnel leaving Bldg.#l and Lamdq as 
recorded on hand count cards: 

Hartines, V.; univ. of 
Romero, J.; Valdes; -- C a l i f  W a  Laundrv 

Number of counts 

Number over 

Highest single 

recorded 1466 1388 y% 
t oleranae 0 0 0 

count recorded 250 200 500 

Chavez 

Monitorinr of Product Containers - A l l  
material sent t o  process was monitored. 
Two alpha contaminated spot8 having a 
count of 500 c/m were found and one 

readings were moderate. (Aver ?P- e 12.2 
20,000 c/m 8pot was found. 

mrbr@ r a t  contact.) 

Sixty percent of the IrW” containers 
received from decontamination uere be-. 
l o w  tolerance, Tkiese .were eent t o  the , 

Warehouse for storage. 

J 

Sixty-nine rejected W1 contahera were 
worked this Iponth. A l l  were satisiac- 
t o r i 4  cleaned. 

A l l  samples transferred out .of DP Hest ~ 

were monitored and a l l  were belowtol- 
erance . 
Contaminated Accident8 - No contaminat- 
ed accidents this month. 

Americium Laboratoq 

General - Hot work uat3 started in ro~m 
319. 
during the month. 
c/a or over were found. 
cleaned by the time the after decontam- 
ination check was given. 
.Gamma 8urvey W ~ E  made and no over tol- 
erance exposures found. 

This roan u a ~  checked 16 t h u s  
Four apats o f  500 

A Beta and 

The Pee Wee 

A l l  were 

- 4 -  
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2B. Konitorlng in 
Df hes t  Area 

Chavez 
(Continued) 

with 3 x 6 probe and the  Victoreen 
survey meter were used f o r  t h e  detec- 
tion of contamination. 

Surface Monitorin& - Roofi 307 was mon- 
i tored 17 times t h i s  month. A t o t a l  
of forty three hot'spots found and de- 
contaminated. A l l  cold areas and of- . 

f i c e  space were checked twice t h i s  
month. 

immediately. Counting room 329A and 
3291 were monitored three times and no 
spots found. Plant shoes and outside 
shoes were monitored and no over to l -  
erance counte Pound .. Niscellaneoiis 
aon i to r ine  waB done when reaueeted. 

I :  One spot over 500 c/m was found 
in the  laundry room and cleaned up ! 

Nose Counts - A t o t a l  of 128 nope swipes 
were taken this month. The hiFheet 

Hand Coimte - A t o t a l  of 398 hand counts 
were taken t h i s  qonth. There were no 
over tolerance counts. 

Air-Borne Teetm - A t o t a l  of 22 tests 
were made t h i s  month k i t h  an extension 
on f i l t e r  q1:esn a t  breathing level. 
No over tolerance counts were found this 
month . 
Highest single count for 
this month: .oOS c/mb 
Hiehest s in8le  count for 
last month: .003 c/m/L 
Average count t h i s  month: . O O ~  c/m/L 
Average count last month: . .001 c/m/L 

- 16 -_ * 

Dosimetry - A l l  plant personnel have 
film badges and wristlets t h a t  are 
worn at  t h e  same time. No over tol-  
erance exposures occurred t h i s  last  
month. The men a l so  have pencil cham- 
bers t h a t  are charged every morning 
before men en ter  lab t o  work. No over 
tolerance exposures w0re found. 
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28. Honitoring in* Beta and G a m a  Survey - b o r n  307 and 
319 were checked frequently for beta 
and ganuna erniseion this month. 
hoods and dryboxes 5n both roams were 
monitored and no over tolerance expo- 
sure or radiation detected. Checked 
the sir flows into hoods and dryboxes 
in both rooms and all filters are sat- 
isfactory.  

1)P west Area 

Chavez 
(Continued ) 

All 

. 

No drop i n  air flow was 
. detected. 

Instrumentation - Pee Nee, Zeus, Zeuto, 
Victoreen Survey Keter, Cutie Pie were 
used by the lab t o  detec t  contaabat ien.  

Waste Treatment Lab 

Surface Honftorinq - The Waste Treat- 
inent Leb k66 monitored f i ve  times th iu  
month and a total of-four spots having 
over 500 c/m were found, them3 were all 
cleaned by the time the  after decontam- 
inat ion check was given. Miscellaneous 
monltorinE work was done when request- 
ed . 
Nose Counts - Atotal  of 69 no88 swipes 
were taken this month. 
8 i n & 3  count for t h e  month was 9 c/m. 

The highest 

Hand Counts - k t o t a l  of 200 hmd count8 
taken t h i s  month. 
tolerance counts t h i a  month. 

There were no ovar 

Air-Borne Contamination Tests - A t o t a l  
of twenty-three t e s t s  were made th i s  
month i n  the l ab  with the filter queen 
extension a t  breathing level. There 
were no over tolerance counts. 
Highest count t h i s  month: .002 c/m.fL 
Highest count l a s t  month: .001 c h / L  
Average count t h i s  month: .OOO1 c h h  
Average count l a s t  month: . .0oO5 c/m/L 

Dosimetry - All porsonnel have bean 
issued fiw badges and vristlets for 
fu ture  1168. A t  preeeat moment t h e r e  

. 
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2B. Nonitoring in ha6 been no need for these precautiona, 
DP Xest Area 

Chavez . 

(Continued) 

but personnel have them and nill uBe 
them at eane future date. 

Inatrumentation - Pee Wee, Zeuto, Vic- 
toreen survey meter were used t o  detect 
cohtdnation thi8  month. 

ie also in we. 

A l l  are in 
. good working order. The hand counter 

2C. Monitoring irr 
. DP East Area 

Surf ace l4onitorin.g 

Rooan monitored 631 
Piltingsrud Positions checked 3785 

Karchcurd, Lopez, 25,000 c/m 201 
Stanhope, Hascarenas No. of positions re- 

mining over 25,000 c/n 46 
Roan closed 7 

. 100. of positions over 

No. of 
Location Tests 

5203 
5204 
5205 
5206 

' 5208 
5210 
5211 
52112 
5213 
5214 
5227 
5230 
Stack #l 
Stack #2 
Air - Duct 

11 
ll 
11 
u. 
22 
u. 
ll 
22 
11 
I3 
11 
3.l 
22 
22 
22 

Shiptent containere were modtored 4 
' t h e e  duriag the month With counts be-' 
ing found ranging frog 200 c/m t o  2,000 
C/H. 

Air Borne Alpha Contamination Tests - 
Air .contamination data gsthered during 
the  month I s  as follows: . .  No. of mer 

Tolerance C o u n t 8  
Aunurt &a 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 
0 ... 

0.015 . 
0.020 
o.ol3 
0.020 
0&5 
0.ou 
0,002 
O . G n  
0.034 
O m 0 8 6  
0.005 
0.034 
0 . 160 
0-133 
1.045 
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0.004 
0.006 
0.005 
0.00s 
0.0ll 
0.004 
0.001 
0.017 
0.008 
0.011 
0.002 
0.006 
0.026 
0.033 
0.217 

0 a 0 0 9  
0.003 
0.007 
0.002 
0.oll 
O.GO3 : 
0.002 
0.006 . 

0.W5 
0*ot3 
0.009 
0.005 
0.032 . 

0.w 
0.261 

" 
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2c 0 Honitoring in 
DP East Area 

The average air-borne conta&mt$.on 
levels are aa follows: 

Marchand, Lopez 
Stanhope, Uscarenas 

Aumst J u l ~  

(Cktinued) Exhaust ducts 0.217 0.261 
Stacks 0.030 0.037 

Personnel Monitoring 

No: of nose 8dpea taken 198 
No. over tolerance 0 
No. of hand counts re- 
corded 1009 
No. over tolerance 
(50,000 c/m) 0 

General - There were no contaminated ac- 
cidents during the rronth. 'A periodic 
check of shoe8 showed slight contamina- 
tion. There uere 1165 pieces of glass- 
uare decontaminated during the month. 
Of these 93% were found under tolerance 
(1500 c/m). The dry filter8 i n  build- 
ing 53 were replaced duringthe month. 
An effort was made to  determfne how 
much Polonium is collected fn these fir- 
ters. 
analyzed it contained .5 Curie. 
lations made prove the rate of collec- 
tion is sl ightly greater than the rats 
of decay. 
tivity collected per day is 2.5 mc. 

A t  the. t h e  the filter paper was 
Calm- 

Therefore, the amount of ac- 

BeJro canyon Dosimetry 
Chemistry Laborstory 

.l8 R. of Gamma 
Piltingsrud, Highest weekly dose .3O 8. of Camma 

Average weekly dose 

Vivian Highest daily dose .30 R. of G- 

.Personnel - There wab one case of body 
contamination during the  month. This 
uae detected on several parts of the 
body with readings up to 30 mr/hr. 
This was reduced to 3 mr/hr at Q Build- 
ing. 

- 19 - 
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2D. Bayo Canyon General - Nose swipes were given peri- 
I- Chemistry Laboratory OdicaUy. 

PilthgSrUd, 
V i v i a n  radiator) averaged 1.1 mr/hr. 

Beta readings of Uo/l.30 
c/m and 1560/4$4 were found. The back- 
ground in the monitoring roam (St the 

(Continued) 
3A. Instrument Section 

Eberliae, Lanham 

Edntenance 

Apprill, Tattan 

A breakdown of maintenance work do& in 
each Area: 

Tech Area 

Instrument 
NO. Cali- NO. Re- 
brated paired - 

Jenkins 

Buchen 

H u l l ,  Carleon 

Per Wee Routho 27 
Hand Counter Routine u, 
Cutie Pie 6 6 
zeuto Routine 4 
Victoreen 263 5 5 
Scaler (Standard Alpha) Routine 4 

2 Charger U n i t  XI25 -- 
Filter Queen -- 8 

5 Sorenson Regulator ---- 
- DP West 

Sns t rumen t 
No. Cali- No. ae- 
brated paired 

Hand Cmter Routine 
POPPY Routine 
Neutron Counter 2 
Pes Wee Routine 
Methane Alpha Routine . 

NO80 C O U n t W  Routine 
Filter Paper Counter Routine 
Induction Heater ---- 
zeuto Eoutine 
Victoreen 263 2 

14 
4 
2 
16 
2 
1 
2 
1 
1 
2 

- 20 - 
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3A. Iristrunent Section DP East - 
NO. C a l i -  No. Re- 

Abbott Jnstnmrent - brated peired 

cucaglo POPPY . Routine 7 
Nose Counter Routine 2 
Filter Paper Counter Routine 3 

Beall - Probe and Maintenance and Fsbricstion 

Probe No. Repaired New Total - 
4 x 6 Probes 24 29 53 
Pee Wee Probe 30 21 51 
Chicago Hand Counter 9 4 13 
Hethane Probe 1 0 1 

3B. Inotrumsnt Section 1. Lucite liners md the high voltage 
Research and - cand gas connsctione were added to the  
Development lead chamber shields built for 5-2. 

Larkins, Abbott, 2. Work has been resumed on the devel- 
Jenkhe opPrrnt of a new style of paper holder 

. .and flow regulator for air samplers. 

Rcxroth, AppriU, 3. k’ork i s  progressing on the  emall 
Tattan quantity of count rate instruments that 

are being built, 
electronic- sub assemblies have been cam- 
pleted, 
assemblies on the chassis will begin in 
about 2 week8. N ~ e ~ u s  tests have 
been mads on the ffrrrt production model 

’ of t h i s  unit,, It has bum operated con- 
tinuously for about 2 months and no 
component failures have been observed. 

. The operating characteristic8 except 
for one exception seem to remain very I good, This exception i s  the zero sta- 
bility of the integrating voltmeter 
which shi f ted  somewhat more then the 
allowed one percent during the last two 
weeks . 

All but a few of the 

The general aeseunbly of sub 

Remoth, Buchen 4.- Work on the four channel bouded re- 
sistance wire strain gage recorder fs 
now being resumed, This d t  consists 

I I 
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3B. Instrument Section of four strain gage wheatstone bridges 
Research and whose unbalance will be read by a tag 
D eve lopmeat multipoint potentiometer. In the fu- 

ture it i a  planned to G I ~  a aelf bal- 
Rexroth, Buchen ancing bridge recorder. 

(Continued) 

Deal, Rexroth, 
KcCaughey 

5. The fission counter, that has been . 

used i n  the past for f iss ion counting 
foils i n  the water boiler, was set up 

. in the fast reactor. This counter con- 
sists of two separate sets of two am- 
pllfiere and scalere, each set  of W c h  
is connected t o  one side of the chamber. 
This eetup W ~ B  used t o  check the ther- 
m a l  neutron flux for a bombardment. 
This test was very sstisfactory. 
reproducibility of the two sets  of 
counters were within statistics. 

The 

6 .  
and preliminary design o f  the condens- 
er coupled scaler. 
methane proportional chamber were con= 
nected to the breadboard set up and a 
plateau was takeri. 
400.vol.t~ long wlth a 0.5% voltage rfse 
per 100 volts.  

A preliminary design model was built. 
It contains a trigger, nine binzries, 
and an output tube, all 2C51tubes. 
An auxiliary power supply was built  
with a 300 volt B + and a variable ne- 
gative supply. 
for teat. 

Work was done on the development 

An anplifier and 

The plateau was 

. 

The scaler is now ready 

7. Constraction of the six methane 
proportional beta countera has been cgm- 
pleted. Initial tests of the countera 
suggested several changes in the cir- .  
cUit design. 
and then extensive performance t e s t s  
were started and are st i l l  in progress. 

These changes were made 

Thus far the results, although inccnn- 
plete, are satisfaotory. Most impor- 
tant is the extremely low occurrence . 

- 22 - 
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3B. Instrument bection of breakdowns. Up t o  the present t h e ,  
iiesearch and with s i x  instruments i n  operation 24 
Development hours a day continuoualy for the pas t  

. 18 daye, there has been only one fail- 
Deal, Rexroth, ure, a cathode by-pass condenser. The 
McCaughey hstrunents hhich these are designed 

(Continued) t o  replace had an average rate of a . 
failure once every three days for each 
i n s t  m e n t  

Hull 

In addition, the performance character- 
i s t i c s  of these instruments are excel- 
lent. They have voltage plateaus that 
are flat t o  within a 0.5% rise per hun- 
dred volts over a 400 volt range and 
the instruments, when interchanged, 
give results that agree within s. 
8 .  
phase of the 4-5-6 operation were com- 
pleted and installed. 

Remote control panels for the first 

9. An additional induction heater uaa 
completed. This i s  a 500 watt unit i- 
dentical wlth those deeigned and built  
for CMa-U. 

I 
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JOB AND P'ERSOIVNEL P R O G R S S  

1A. Special Problems Health Chemistry Problem No. 1 - Anals- 
e i s  of Los Alamos Drinking Water SupDly 

Health Che~~&stry for Toxic Materiels 

Kennedy, Schnap Water saaples iron the nountain sources 
were collected late in  June and analy- 
zed for radioactive conteainantP. Sam- 
plee were suknitted to  CMR-1 for flu- 
rim analysis. 

. 
Results were as follows: 

9 
. PO PU u &Elnittars F. 

Los Alamos'Canyon Keservoir 0 . 0 0 . 0 LO.2 ppm 
Pa jarito Spring 0 0 0 0 4 0.2 
Valle Canyon Spring 0 -  0 0 0 L0.2 

0 0 0 0 c0.2 
0 0 0 .  0 0.6 

American Springs 0 -  0 0 0 0.2 

Xater Canyon Spring 
Armstead Springs 

% U.S. Public Health drinking water standards require lees than 
1.5 p p  fluoride by yeight for approval. 

Health Chemistry Problem No. 2 - Zuan- 
t i tat ive Radio-Assay of Filter Paper 
Used in Air Samplinrr t o J & s m i m  Ah - 
sorotion 

In progrese. 

Kannedy, Schnap, Miscellaneoue 
~ Hhodee 

Boiler feed water (condensate + make up 
water)  from the DP boiler house was 
analyzed for plutonium and p o l o n i ~ .  
KO polonium wa5 detected. Triplicate 
analysis for plutonicm inc'icated 10 c/m/ 
liter, well below the drinking water 
tolerance. 

I 
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CIN CLASS I FI ED 

1A. Special Problepss Uranium analysis were made of d i d 9 8  
following dwt collection with the M6d- 
i f  i d  Cascade Enpactor Health Chemistry 

Keanedy, Schnap, 
Rhodes 

Plutonium shalyeee were made of dust 
collected by the UCLA single atage bn- 

Plutonium analyses were made of the dust 
. sample collected on the flat tray at 

the airport.  One sample showed appre- 
ciable plutonium. 

.and allquet showed no plutunium. Corn-. 
paring this  run with the radio-auto- 
graph, one large particle, poaslbly ex- 
traneous contamination was detected. 

(Continued) pactor. 

A re-run of a sec- 

lB. Health Physics Particulate Air-Borne Contamination 

. Kennedy, Rhodes 1. Tray collection of dust is contln- 
ubg. 
Alamos Mesa t o  Pueblo Nesa, still due 
north of the DP Sites (dounwind with 
the prevailing southerly wind). 
occasion (June 6 to  13, 1949) the dust 
sample contained one large particle giv- 
bq a sunburet of alpha tracks on the 
NTA plate. To prevent contamination of 
the emuJ.aim with the dust, a film of 
nylon such a8 is used i n  probe construc- 
tion i s  placed between the duet and the 
erpulsion. 

2. Radio-autographs were made of col- 
lection plates frOn the UCLA impactor. 
A l l  showed numerous sunbursts, but no 
individual tracks such tis are found on 
radio-autographs of f i l t e r  queen papers. 

The tray has been :noved frca La8 

On one 

3. 
the modified Cascade Impactor i n  "U 
Building. 

Collection tests were made using 

Kame'*, Cox Project Authorleation CM%l2-l2 -a 
Use of Steam as a Decontamination ARent 

- 3 -  
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18. kalth Physics 

Kennedy, Cox 
(Continued) 

Cox, Jimeniz, _ _  
Garcia 

Kennedy 

2A 

Project Authorization CMR-12-15 - Test- 
inE of Construction HBterisle for Resis- 
tance t o  Contamination and Ease of De- 
contamination 

Due t o  counter repairs-and genorolmain- 
tenance work in the laboratory, no work 
was done th le  month. Samples were pre- 
pared of the various paints used in the 
laboratories at the present time. 

ljecontaminstion Room 

hro hundred eighty=one item8 with a pur- 
chase value of approximately six thou- . 

sand dollars were decontadnsted and re- 
turned t o  service. One hundred-two met- 
al. tracsf er contafners were also cleaned 
and returned. 
at the Bayo Chemietry shack helping with 
routine decontamination. 

Tu0 men spent five days 

Mscellaneous 

An inspection of the fenced contanhated 
areas i n  both Pueblo and Lo8 Alamos Can- 
yons indicated that the streams in both 
case9 have seriously eroded the fences 
at the points where they intermct. 
The inionnation was passed on t o  the 
Health Division for corrective measures. 

Tests have been started t o  determine the 
kind end degree of beta and/or gamma ra- 
diation emanating from gross amounts of 
plutonium, both bare- and coated. 

Thirty-six samples of plutonium on foi l  
were prepared for use as Pee Nee stan- 
dards 

. Monitoring in Health Passes Univ. of 
Tech Area Calif. Zia ABC 

Chalberg, Bnerick, Health Passes 77 41. 24 
Geoffrion, Jackson, 
w o r d ,  HontOPS, . No. Over Toler%ce 
Naraujo, Romero SmpleS 0 0 0  

No. Persons seat on 

! 

I .  

c 

- 4 -  
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3s. Ronitoring in  Surface Konitoriqg 
Tech Area sigma u. H. 
Chalberg, Einerick, 
Geoffrion, Jackson, H o o p l e  Monitored 1271 0’” 76 
Milford, Kontoya, Av. No. ROoana!day 74 - ”- 
MararaJo, Bmero Position8 Checked 26332 - - 42 

D &TU H L Y  - -- Bldg a 

1366 
(Continued) Poeitions over 5 0 0  951 

Positions High 
after 5 hra. 

of moving i n t o  new building. %Quipment 

156 - 7 
f Daily room monitoring not done because 

monitored and decontaminated before t 

moving. 

Air-Borne Aluha Contamination Testa - 
Air contamination tee ts  were continued 
in D and Signa Buildins. 
of the counts run in these buildings 
during July and August is ahoun on the 
following page. 

A camperison 

- 5 -  
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No. of 
Test8 Locat:lon - 

D-1OBA 23 
D-U.2 . 21 
D - l l 5  23 

- D-116 23 
D-127 23 
D - l l 0  23 

No. of over 
Tolerance Counts Au e t  h Averaue c / m h  
BUR. !a!& AUR. &!& 
0 0 o.ol4 0,001 0.001 
2 0 Om089 0.016 0,008 
2 1 0,096 0.018 0.019 
2 0 . O . l 2 5  0.G20 0.007 

0.003 0.0Qb 0 0 0.016 
0 0 0.006 0.001 0,002 

D-107 
D-107A 
D-134 
D 4 9  
D-3W 
D-316 
D-317 
D-3U 
D-129 
D-320 
D-ll3 
D-504 
D - U  
11-130 

PLUTONIUM LABORATORIES IN D BUILDING 

23 
16 
16 
16 

0 
0 
0 
0 
1 
0 
6 
0 
1 
2 
0 
1 
0 
0 

1 
0 
I. 
1 
1 
0 
1 
0 
0 
0 
0 
2 
I - 

0.017 
G .OOo 
0.015 
0.006 
0.017 
0.016 
Oak77 
0.026 
0.N7 
0.171 
0.010 
0.346 
0.019 
0.016 

SIGMA BUILDING 

Om003 
0 .OOo 
0.002 
0.002 
O.au, 
0,002 
0.053 
0 0 0 0 6  
0.004 
0.033 
0.003 
0.012 
Om006 
0.004 

0.011 
0.0M 
0.006 
o.oo!i 
0,022 
0 . m  
0.016 
0.w 
o.o(xL 
0.000 
0m002 
0.105 
n- 

0.064 0.044 
0.001 ---e- 

0.066 - 

- 6 -  
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2A. Monitoring in  
Tech Area 

Chalberg; herick, 
Geoffrion, Jackson, 
Kilford, Hontoya, 
Naranjo, Romero 

(Continued ) 

PROBABLE CAUSE FOR HIGH AIR 
CONTAMINATION 

Uranlum Laboratories 

D-33.5 - August 5¶  19b9 - 0.055 C/m/L .. 
A general cleanup of the laboratory 
was done on this day. Respirator6 and 
protective clothing were worn. . .  

August 9, 19k9 - 0.096 c/nx/L - Several 
leaks in the cmicible drybox gloves 
were discovered on t h i s  day. 
were replaced imnediately. 

The gloves 

- D o l l 6  - August 3, 1949 - 0.125 c/m/L 
This above tolerance count came Prom 
liberation of excessive vapors during 
ignition of  UO4 to  U03 ia the pot fur- 
nace. The reason for this particular. 
action is indefinlte, as no other8 havo 
ever acted this wqy. Respirators were 
worn by the personnel involved from the 
first'discharge until the room was de- 
clared safe. 

August LB, 1949 - 0.039 c/ia/L - A new 
glove w a ~  i n s t a l l e d  in. the drybox on 
this day. 
count t o  go up slightly.  

n-u9 - AoGst 

This may have caused the a ir  

1949 - o . 0 ~  c/~/L - The highly contaminated drybox in 
thie laboratory wae cleaned out on this 
day. Respirators and full protective 
clothing were worn. 

D-112 - - August 1, 1949 - 0.049 c/m/L - Three m a  -re made on a smaller 
scale than usual on this date. It 2s 
believed that the connection with the 
drybox vas poor. 
been corrected. 

August 15, 1949 - 0,089 c/mA - The 
foregoing tolerance count is believed 
to  have been caused during cleanup O f  

. 

This condition ha8 

- 7 -  
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2A. Monitoring i n  
Tech Area 

Chalberg, Rnericb, 
Geoffrion, Jackeon, 
Nilford, Nontoyu, 
I?aranjo, Ramem . 

(Cont hued) 

the laboratory after  a bad run on Au- 
gust 14, 19h9, Respirator8 and full 
protective Clothing were worn by the 
operators involved . 
PIIITOKI[UM LABORATORIES : 

D-504 - July 19, 1949 - 0.146 c/m/L 
The foregoing tolerance air count oc- 
curred during decontamination of trans- 
fer containers and handling of contain- 
ers I n  the open roam. 
normal uranium. 

Contaminant W e 6  

D-304B - August 11, 1949 - 0.047 c/mb - There ia no logical explanation for 
th i s  above tolerance count a6 no mu-. 
sua1 operations were carried out on 
th is  day. 

- The gloves on two highly contaminat-. 
ed dryboxes ware changed on t h i s  day. 
Respirstore and full protective cloth- 
ing were worn. 

D-317 - JUU 25, 1949 - 0.048 cjm/L 

July 26, 1949 - 0.196 - Electropolieh- 
ing involving numerous transfers in and 
out of the dryboxes was done on this 
day. Kespirators and fu l l  protective 
clothing were w o k  by the persona in- 
volved . 
August 5 ,  19h9 - 0.050 c/m/L - "he fors- 
going tolerance count i s  believed t o  
have been caused during the transfer of 
a number of specimens in and out of the 
airlocka . -  . 
Au&ust 9, 1949 - 0.244 c /mfL  - A punc- 
tured drybox glove was changed and eev- 
eral- highly contaminated tools were re- 
moved from the drybox on t h i s  duy. 
Respirators and f u l l  protective cloth- 
ing were worn. . 

- 8 -  
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ZA, Monitoring in 
Tech Area 

Chalberg, herick,  
Geoffrion, Jackson, 
Milford, Montoya, 
NaranJo, Romero 

(Continued) 

\ 

I 

August 17, 1949 - 0.047 ~ / n b  - The 
foregoing tolerance air count vas 
caused during removal of glass diapoa- . 

al Jars and the subsequent "capping" 
of disposal holes in the base of the 
dryboxes. Some difficulty was encount- 
ered in  removing the old equipment 
from one drybox, necessitating an ap- 
preciable amount of hammering and dril- 
ling which 2n turn spread considerable 
contamhati-on. 

August 18, 1949 - 0.102 c/& - A ga-  
eral cleanup of the laboratory was done 
on t h i s  day. .Respirators and full, pro- 
tective clothing were worn by the per- 
sons involved. 

D-320 - July 22, 1949 - 0.17l c/& - lhaltiple weighing8 involving trans- 
fers in and out of .the dryboxes weca 
&ne on this day. Respirators and 
f u l l  protective clothing uere uorn dur- 
ing these operations. 

July 21, 1949 - 0.U5 c.h/L - The ope- 
ators unpacked a highly contaxinated 
bdance which was transferred from 
roan D-lO7A. Respirators and full pro- 
tect ive  clothing were worn. 

Hose S w i ~ e  Testa 

D. B l d ~ .  
Number of swipe8 taken 1040 267 
Number over tolerance 5 5 
Highest single count u6/266 87l/921 

Hand Count Tests - During the month of 
August 5688 hand counts were recorded, 
showing an average hand count of 1.2 
c/m per hand, The higheet, Individual 
hand count average was 150 c/m. 

Contaminated Accidents - There were 
no contaminated accidents reported t h i 6  
month. 

- 9 -  
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2A. 'Monitoring in General - Special air contamination 
Tech Area tests were continued i n  Si- Building 

during night work by our Si- modtor. 
Chalberg, herick, These operations consist of melting 
Geoffrion, Jackson, TU turning8 i n  the furnaces i n  roan 
Milford, Montoya, 21. The average air count during the 
Nai-ando, Roslero period r.f July 20, 1949 to  August 17, 

count for the month of July wa8 0.299 
c/m/L. 
the operators and there were three a- 
bove tolerance counts recorded. 

(Continued) 1949 was 0.049 c/&.,. The average air 

Nose counts have bean taken by 

Air contamination teats verb a la0  tak- - 
en in the TU build- furnace and Press 
rooms during night work. The average 
count i n  the furnace mom during the 
period of July 20, 1949 t o  Auguet 17, 
1949 was 1.882 c/m/L, The average 
Count 
Noes counts have been taken by the 
operators fn these rocana and there were 
a i x  above tolerance counts recorded. 
Several different types of respirators 
have been worn in TU Brdlding during 
burning and sifting operations butthe 
foregoing nose counts still prevail. 
Respirstors and full protective cloth- 
i n g  are b w  worn during these opera- 
tions . 

the Pres6 mQIp was 0.155 C/&. 
c 

The ahoee of the personnel leaving D 
Buildirg were monitored twice t h i s  month. 
A small amount of contamination uaa 
found but generally the contamination 
found was between 50 and 200 c/m. No 
shoes were confiscated this month. A 
large amount of equipment wa8 monitor- 
ed for maintenance work, and for pro- 
perty disposal. The contaminated 
trash and propeFtg disposal operations 
were carried on without mishap during 
the entire month. 

-10- . 
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2B. Hcnitoring i n  Surface Konitorinq 
DP Xest Area 

Ehdere; Martinee, B; Average roams/day 8 
Martinez, VI; 

Vandemoart; Vigil No. of counts re- 

Rooms monitored 178 

No. of counts over 
Bonero, J.; Valdsz; 500 c/m =ab 

maining over 500 c/m si9 
lo. contaminated gas 
cylinders 178 
No. contarnhated 
cylinders cleaned 178 

Alpha Air-Borne Contamination: Counts 
for ilP 'West were as follows on the 

I 

-11- 
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3 
No. over - No. of Tolersnce Counts - Tests Auaust Juls Location 

2 
0 
2 
0 
0 
1 
0 
7 
0 

0.847 
0.013 
0 047 
0.025 
0.ao 
0ma63 
0.017 
0.196 
0.017 

0.042 
0.002 
0.008 
Om005 
0.009 
0.010 
Om002 
0 033 
Om002 

0.001 
Om003 
0.006 
0.002 
O m W  
0.008 
0.001 
0.057 
G 001 

5 
0 

401 (Cm-6) 
Uranium 
Work 23 6 2 2.655 0.187 0.015 

CHB-Contdnated Laundq 

SortiagRocrm 22 1 4 
Washing Room 22 0 0 
Respirator 
Roam . 23 0 0 

PreciDit rona 

Input -Daytime 
\ 

0.010 0.021 
0.010 O m 0 0 1  0.002 
0.048 

0.009 0.002 0.002 

798 
0.389 

5.620 3.054 
0.076 0.420 

Output -D ayt h e  

Stack #l 23 
Stack #2 23 
Stack #3 20 
Stack #4 23 

East Menifold 19 . 
Yest Manifold 15 

8.121 
0.024 

Om974 0.200 
0.005 0.009 

OUtmt-NijzlIt time 

Stack #1 19 
Stack #2 19- 

... - 0.167 Om051 0.047 ... - 0.115 0.033 0.023 
Stack #3 17 - - 0.018 0.008 0.003 
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28. Monitoring 
DP Weet Area 

Over Tolerance Counts 

Room 201 - Two over tolerance air  

skull dissolver uem cleaned out. 

Ram 313 - Two over tolerance sir 
counts. . One occurred on a day when 
fi lter papers were transferred and 
some highly contaminsted I W  contain- 
ers cleaned, 
accounted for. Normal operations were 

kder8; Martinez Be; COUntSe Both occurred on days when the 
Hartines, V.; dryboxes on the evaporator and on the . 
Rapnero, J.; Valdes; 
Vandervoort; Vie51 

(Continued) 

The other could not be 

. curried on that day. 

R o a n  513 - Seven over tolerance air 
counts, These counts occurred on db4Jre 
when they had the hot air transfer frm 
hoods, and also transfer o f  skull o f  
pressing loss. Installation of vent 
i n t o  sand blasting hood was ala0 car- 
ried on. Respirators were worn by all 
personnel in the room. 

Boom 401 = S i x  over tolerance air count8. 
A l l  of thm occurred on days when large 
amounts of U235 plastic moldering pow- 

. der were handled i n . t h e  VicinSAy o f t h b  
filter queen. 
in hooded equipnent except for the e- 

- ject ion from the die and flash remov- 
al frcm the molded part. Oae high n08b 
count was receivsd. 

The powder is handled 

. 

Lanndry - Sortinn Roam One mer tol- 
erance air count. This count could 
not be accounted for. Coveralls frap 
DP East md DP West were slightlymore 
contaminated than usual 

Noae Swipe Teats - Zeaults of Nose 
Suipe Count8 fran DP West and Laundry 
Personnel: 

DP West Laundrg; 

Number of Swipes Taken 1033 413 

(50/50) 7 . o  
Highest Single Count 3 w m  7 

Number of Over Tolerance . 

-13- 
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I 

a 

28. Monitoringin 
DP West Area 

Summars of Over Tolerrrace Nose Swine0 

1. University of California - Operator. 
Ihders; Martinez, B.; Two over tolerance nose couute: 79/62 
Msrtinez, V.; c/m and 4Q8/?$ c/a, One received while 
hero, J.; Valdes; transferring flasks from hoods t o  car- 
VandeGoort ; Vigil 

(Continued) 

- 
cans. The other was received 

while changing filters i n  hood. The 
operation was carrzed aut i n  a highly 
contaminated drybox. H e  m a  wearing 
a respirator both times. 

2. University of California - Opera- . 

tor. 
82/344 c/m and 107/139 c/m. One war 
received while transferring material 
i a f o  a flask in a hood. The probable 
cause w81 frorp air blowing out of air 0 

stirrer. The other uas received while . 

cleaning out hoods. The operator wau 
possibly expoaed to  conteminated dust 
in the immediate vicinity of the dry- 
box. 
times 

'Rso over tolerance nose counte: 

He was wearing a respirator both 

3. Univeraity of California - Opera. 
tor. Received a nose count of 3801232 

. c/m. He was cleaning out air locks on 
a drybox and probably received the 
count after removal of his respirator. 
The air count b the room was also 0 0 .  

ver'tolerance on this day. 

4. Unirereity of Califoinia - Opera- 
tor. 
c/m while transferring round plastic 
bended metal m i x .  The operation was 
carried on under a hood, and no reapir- 
ator was worn. 
requested t o  wear respirator when doing 
such Jobs. 

. 

Received a nose count of 210fl69 

The operator has been 

5. University of California - Opera- 
tor. aeceived a nose count of 80169. 
H e  could not account for it, although, 
he opened drybox door0 aevera l thes  
during t h e  day. Re was wearing a res- 
pirator each time he opened the drybox 
doors, 

- u -  
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28. Monitoring in 
DP West Area 

lbders; Martinez, B.; 
Nartinez, V.; 
Pianen>, J.; Valdee; 
Vandervoort ; Vigil 

Chavez 

Hand Countis - Hand coatamination of 
personnel lea- B1dg.a and Lamdq t~ 
recorded on hand count cards: 

U n i Y .  of 
4 -  C a l i f  W a  Laundq 

Number of count8 . 

Number over 

Highest single 

recorded 1466 1388 ls54 
toleranas 0 0 0 

count recordad 250 200 500 

Monitorinn of Product Containers - A l l  
material sent t o  process was monitored. 
Two alpha contaminated spots having a 
count of 500 c/m were found and me 
20,000 c/m spot uas found. All.& 
readings were moderate. (Aver e 12.2 
mr/br@ r a t  contact.) . 

Sixty percent of the nW1t containers 
Feceived from decontamination uere be- 
low tolerance. These uere sent t o  th& 
Warehouse for storage. 

Sixty-nine rejected trWt' contSiner8 were 
worked this oponth. 
t o r i l y  cleaned. 

. 

J 

A l l  uere satisfac- 

A l l  samples transferred out of DP Weet 
uere monitored and all were belowtol- 
erance . 
Contaminated Accidents - No contaminat- 
ed accident8 this month. 

Americium kboratoa 

General - Hot work was started I n  FOCIZI 
319. 
duringthe month. Four spots of SO0 . 

c/m or over were found. 
cleaned by the time the after decontam- 
ination check was given. 
.hnna survey wa6 made and no over tol- 
eranco expo~ures found. 

This mota was checked 16 times 

All were 

A Beta and 

The Pee Wee 

APPROVED FOR PUBLIC RELEASE 
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28. Konitoring in 
Df h e s t  Area 

Chavez 
(Continued) 

with 3 x 6 probe and the Victoreen 
survey meter were used for  t h e  detec- 
tion of contamination. 

Surface Monitoring - Roofi 307 was mon- 
i tored 17 times t h i s  month. 
of forty three hot'spots found and de- 
contaminated. All cold areas and of- 
f i c e  space were checked twice t h i s  month. One apot over 500 c/m was found . i .  

h e d i a t e J y .  Counting room 329A and 
329N were monitored three times and no 
spots found. Plant shoes and outside - . -  

shoes were monitored and no over ta l -  
erame counts Pound. Hiscellaneoire 

. a o n i t o r i n ~  uas done when reaueeted. 

A t o t a l  

in the  laundry room and cleaned up I 

Nose Counts - A total of 1213 nope swipes 
were taken t h i s  nonth. 
einrle oount W ~ B  9 c h .  

The hiEheet 

Hand Counts - A total of 398 hand connts 
were taken t h i s  qonth. 
over tolerance counts . There were no 

Air-Borne Teste = A total of 22 . t e s t s  
were macle t h i s  month wLth'an extension. 
on f i l t e r  q-:een at  breathing level. 
No over tolerance counts were found this 
month . 
Highest s ingle  count fo r  
this month: .005 c/m/L 
Hiehest sin8le count for 
last month: .003 c/m/L 
Average count t h i s  month: . O O ~  c/& 
Average count last month: . 0001 C f m / L  

Dosimetry - All plant personnel have 
film badges and wristlets t h a t  are 
worn a t  t h e  same time. No over tol -  
erance exposures occurred t h i s  last 
month. The men a l so  have pencil cham- 
bers t h a t  are charged every morning 
before men enter  lab t o  work. No over 
tolerance expoaures were found. 

- 16 = ? 
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2% Wonitoring in' Beta and Gamma Gumrep - Room 307 and 
319 were checked frquently for bots  
and gamma emiseion t h l a  month. 
hoods and dryboxes i n  both roome were 
monitored and no over tolerance expo- 
sure or radiation detected. Checked 
t h e  air flow8 into hoods and dryboxes 
i n  both roome and all f i l t e r s  are sat- 
isfactory. 
detected. 

UP west Area 

Chavea 
(Continued ) 

A l l  

No drop in  a i r  flow w88 

Instrumentation - Pee Nee, Zeus, Zeuto, 
Victoreen Survey Xeter, Cutie P i e  were 
used by t h e  l ab  t o  detect contadnatfan. 

Waste Treatment Lab 

Surface Honitorinq - The Waste Treat- 
ment Leb ks6-monitored f i v e  times t h i s  
month and a total of.four spots hsving 
over 500 c/m were found, these were all 
cleaned by the time t he  after decontam- 
ination check was given. KisceUmeous 
monitorin8 work was done when request- 
ed. 

- 

Noee Count8 - A total of. (t9 nose swipe6 
were taken t h i e  month. 
s ing le  count for t h e  month was 9 c/n. 

The highest 

Hand Count8 - k t o t a l  of 200 hand count8 
taken t h i s  month. There were no over . 

tolerance counts this month. 

Air-Borne Contamination Tests - A t o t a l  
of tuenty-three tes ts  were made t h i s  
month in  the lab with the  filter queen 
extension a t  breathing level. There 
were no over tolerance comts. 
Highest count th is  month: .Om c/m.h 
Highest count l a s t  month: .001 c/mfi 
Average comt this month: .oaOl c h h  
Average count last month: .0005 c/& 

. -  

Dosimetry - All porsonnel have been 
iesued filrp badges and v r i e t l e t a  for 
future iise. A t  preeent moment there 

- 17 - 
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2B. Konitoring in 
DP b e t  Area 

Chavez 
(continued) 

2C. Monitorktg 5n 
r>P East Area 

Piltingsrud 

Karchsad, Lopez, 
Stanhope, Hascarenas 

No. of 
LocatSon Tests 

5203 
52a 
5205 

. 5206 
' 5208 

5210 
5211 
5212 
5213 
52u 
5227 
5230 
Stack #l 
Stack #2 
Air Duct 

11 
l.l 
11 
u 
22 
u. 
11 
22 
ll 
u 
11 
xi. 
22 
22 
22 

has been no need for these precautions, 
but personnel. have then and will UBB 
then at acme future b t e .  

J-natl?rrmentation - Pee Wee, Zeuto, Vic- 
toreen survey meter were used to detect 
contamination t h i s  month. 
good working order. 
is also in  we. 

A l l  are in 
The hand counter 

Surface Honitorirq 

Ram monitored 631 
Positions checked 3785 
Ho. of positions over 
25,000 c/m 201 
No. of positions re- 
mainlng over 25,000 c/n 64 
Roan closed 7 

Shipment containers were modtored 4 
. t h e e  during the month with counts be-' 
ing found ranging from 200 c/m t o  2,000 
c/m. 

Air Borne Alpha Contanination Tests - 
Air contamination data gathered during 
the  month I s  as follows: 

No. -of over 
Tolerance Counts 
AuRust Ju3E 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 
.I - 

0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 - - - 

-3.8- 

0.015 . 
0.020 
O.Ol.3 
0.020 
0.045 
omou. 
0.002 
0.G72 
0.034 
0.086 
0.005 
0.034 . 

0.160 . 

0.133 
1.&5 

- 
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0.004 
0.006 
0.005 
0.005 
0.oll 
0.004 
0.001 
0.017 
0.008. 
0.011 
0.002 

0.026 

0.217 

0.006 

0,033 

0.009 

0 .ow 
0.002 
0.oJ.l 
O.GO3 
0.002 
0.006 
O.CO5 
0.043 
0.Oop 
0.005 
0 . 032 
0.w 
0.261 

0.003 . 
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2C. Honitoring in The average air-borne contamiaat$on 
DP Ea& Area level8 are as follous: 

Marchand, Lopez 
Stanhope, Mascarenas 

(Continued) Exhaust ducts 
Stacks 

0.217 0.261 
0.030 0.037 

Personnel Monitorin5 

No; of nose s~dpee taken 198 
No. Over tolerance 0 
No. of hand counts re- 
corded 1009 
No. over tolerance 
(50,m c / d  0 

General - There were no contaminated ac- 
cidents during the mnth.. A periodic . 

check of shoe8 showed slight contamha- 
tion. There uere 1165 pieces of glass- 
ware decontaminated duringthe month. 
Of these 93% WBFB found under tolerance 
(1500 c/m). The dry filtsre in build- 
ing 53 were replaced duringthe month. 
An &forb was made t o  d8temhe how 
much Polonium is oollected in these f i b  
ters. 
unalyzed it contained .5 Curie. 
lations made p m e  the rate of collec- 
tian is slightly greater then the rate 
of decay. 
tivity collected per day i s  2.5 mc. 

A t  the t h e  the f i l ter  paper wa8 
Cdcu- 

Therefore, the amount of ac- 

2D. B a ~ r o C w n  Dosimetry 
Chemistry Laborstory 

-18 R. of Gamma 
Piltingsrud, Highest weekly dose .3O B. of Cammtr 

Averuge weekly dose 

V i v i a n  Highest daily dose .30 R. Of G m  

Personnel - There YBB one case of body 
contamination during the month. This 
uae Cetected on several parts of the 
body with readings up to 30 m/&. 
This was reduced t o  3 mr/hr at Q Bui ld -  
ing. 
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2D. Bay0 Canyon General - Nose suipes were given per$- 
Chemistry- Laboratory odically. h t a  readings of lkO/uo . 

The back- 
PilthgSrUd, 
Vivian radiator) averaged 1.1 mr/hr. 

c/m and 156Q/rCs4 were found. 
ground in the monitoring room (at the 

(Continued) 
3A. Instrument Section 

Gberline, Lanham 

Kdntenance 

Apprill, Tattan 

A breakdown of &tenmace work done in  
each Area: 

Tech Area 

Instrument - brated paired 
No. C a l i -  No. Re- 

Pee Wee Routine 
Hand Counter Routine 
Cutie P i e  6 
a t 0  Routine 
Victoreon 263 5 
Scaler (Standard Alpha) Routine 
Charger Unit Xl25 n-- 

Jenkins . 

Buchcn 

H u l l ,  Carlean 

Filter Queen --- 

Sorenaon Regulator --- . .  

DP West 

Instrument 

Hand Counter 
popw 
Neutron Counter 
Pes Wee 
Methane Alpha 

F i l t e r  Paper Counter 
Induction Heater 
Bout0 
Victoreon 263 

NO80 C O U l t O r  

NO. Cali- 
brated 

Routine 
Routine 
2 
Routine 
Routine 
Routine 
Boutins 

lloutine 
2 

---- 

27 
u, 
6 
4 
5 
4 
2 

8 

1 

No. Be- 
paired 
- 
u 
4 
2 
16 
2 
1 
2 
1 
1 
2 

- 20 - 
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3A. Instrument Section DP East 
No. Cali- No e- 

Abbott Jnstnnnent - brated paired 

chicago POPPY Routine 7 
. Nose Counter Routine 2 

Filter Paper Counter Routine 3 
_. 

Beall Probe and Maintenance and Fabrication 

Probe No. EZenaired New Total . 

4 x 6 Probes 21 29 . 53 
Pee Wee Probe 30 21 51 
Chicago Hand Counter 9 . 4  u 
Hethane Probe 1 0 1 

-- 
- r 

- 

38. Incttnrmsnt Section 1. Lucite lhers and the high voltage 
Research and 
Development 

and gas connections were added to the 
lead chamber shields bui l t  for J-2. 

Larkina, Abbott, 2. Work has been resumed on the devel- 
Jenkins opment of a new style' of paper holder 

and flaw regulator for air samplers. -. 

Rtxroth, Apprill, 3. Work i s  progressing on the  emall 
Tattan q-tity o f  count rete instruments that 

are being built. 
electronic sub assemblies have been can- 
pleted. 
assemblies on the chassis will begin in 
about2 week8. Numerous tests have 
been mads on the flrst production model 
of this unit. It has been operated con- 
tinuously for about 2 ppnnths and no' 
component failures have been observed. 
'he  operating characteristics except 
for one exception aeem to remain very 
good. This exception is  the zero sta- 
bility of the integrating voltmeter 
which shifted somewhat more than the 
allowed-one percent during the las t  two 
weeks. 

All but a few of the 

The general aeesnrbly of sub 

Remth,  Buchea 4. Work on the  four chsnnelbonded.rs- 

-now being resumed. 
. aistance wire strain gage recorder is 

Thi8 unit conaists 
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333. Instrment Section of four strain gage wheatstone bridges 
Research and whose unbalance all. be read by a tag 
Development multipoint potentiometer. In the fu- 

ture it is planned to tiem a self bal- 
Rexroth, Buchen ancing bridge recorder. 

(Continued) 

Deal, Rexroth, 
KcCaughey 

5. The fission counter, that has been 
used in the past fir fission counting 
foils i n  the water boiler, was. set up 
in the faet reactor. Thirr counter con- 
sists of two  re?arste sets o f  tuo aa- 
pl l f l era  and scalers, each set of uhlch 
is connected t o  one side of the  chaniber. 
This setup war3 used t o  check the the- 
m a l  neutron flux for e bombardment. 
This t e s t  was very satisfactoky. 
reproducibility of the two sets o f  - 

counters were within stat ist ics .  

The 

6.  . Work was done on the development 
and preliminary design of the condena- 
or coupled scaler. An amplifier and 
methane proportional chamber were con= 
neoted to the breadboard set up and a 
plateau was taken. The plateau was 
400 volts long wfth a 0.5% voltage rfse 
per 100 volts. 

A preliminary design model vas built. 
It contains a trigger, nine binmies, 
and an output tube, all 2C51 tubes. 
An auxlllary power eupply was buil t  
with a 300 volt 0 + and a variable ne- 
gative supply. 
for test.  

The scaler ie now ready 

'7. Constraction of the six methane 
proportional beta countere has been com- 
pleted. Initial tests of the counters 
suggested several changes in the C i r - .  

and then extensive performance t e s t s  
were started and are still in progress. 

C d t  d86ign. These change6 WBPO =ads 

Thus far the results, slthough inCoSn- 
plete, are satisfactory. Host impor- 
tant is  the extremely l o w  occurrence 

- 22 - 
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3B- Instrument bection of breakdowns. Up to the present t h e ,  
aesearch and 
Development 

McCaughey 

with six instruments i n  operation U, 
hours a day continuoualy for the  pas t  
18 daye, there has been only one fail- 

. DealJ Hexroth, ure, a cathode by-pass condenser. The 
hstruments h*ich these are designed 
to replace had an average rate of a 
failure once every three days for each 
i n S t r U m ~ t  0 

(Continued ) 

In addition, the performance character- 
istics of these instmrmmts are excel- 
lent. They have voltage plateaus that 
are f lat  t o  within a 0.51 rise per hun- 
dred volts over a 400 volt range and 
the in6tmmmtsJ when interchanged, 
give results that agree within l%. 

8.  
phase of the 4-56 operation were com- 
pleted and installed. 

Remote control panels for the first 

9. An additional induction heater was 
completed. This i s  a 500 watt Unit i- 
dentical with those designed and built 
for CMa-ll. 

I 
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LAbS- 7 2  5 

Series  A 

rP' LC1S is c o p y  of L;),()co:lies. 

Not to be taken from this room i 

V E R I F I ED U NC LASS I F I ED 

STUDIES O F  A I R - B O R N E  CONTAgINATIOK RESV'L'I'ING FROV O P E 2 A T I O N S  

HAMDL1N.S PLUTOR IUM h!.ETAL AND PLUTOX TUM A L L O Y S  

Rer:ort ' 3 r i t t en  S r :  

.~. . . 

'i- . 

(Ref:LaD-CMR-12) 
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Using stan5ard methad3 of a i r  saspls t e s t i n g ,  th ree  room handling 

plutoni-am metal and p1utoni.m alloys were checkec' t o  place the c e u s ~ s  of 

peak alr-borne c o a t m i n a  ti on during opera ti one. 

The t e s t a  e v h a s i z e b  % t a t  plutmim cannot be handled in an o p n  

room, end t r s n s f s r e  of the r a t e r i a l  through the  mom must be he ld  t o  en 

absolute minimum. 

Such operations a u s t  be handled in an a d e q u ~ t s l y  ventilated hood 

or drybox system, by persormel provided with a c.omplete s e t  of p ro tec t ive  

. c lo th ing .  These people skauld be checked p e r i o d i c a l l y  for  reten',ion of 

ma te r i a l  i n  the b d y ,  and for  damage t o  the  blood forming orgens. The 

working area  should be t ea ted  throughout the  working day f o r  air-borne. 

con tmi na ti on. 

e 

-- .. 

. .. . 

-- . . . . . 

- 1 -  
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I NT,S!DUCTi G!V 

Several seriee of a i r - h n e  zoata!cination 3 u r v ~ > p  t e w  been made on 

three rooms I n  D B u i l d i n g .  All three of the room wldcr constderatfm work 

with metal l ic  plutoniun en2 i t a  alloprs. 

. All air contsmicatSon ssrn$ae were taksa using the jtsnhrr! Fi l te r  

Queen with the  flat glett! collector opsrsting e t  a sem+sg rtrk of four 

cubic feet  p e r  minute. Filb?r pa-p?rs were coun5ed on the ston..:'ard f h t  

p l a t s  alpha couater opersting i n  the proporticnsl rsnge. 

corrected for products ni?h short half lives (radcz a d  t k o r m ) .  For ,further 

in;"armtion SA t h s  c o l l e c t i o n  an2 countlng of air-barrlt? ccntscino5i~r:  samples 

Results sere  

see AM-1205 (Instructions and ?recautions i n  the Use of Filter Queer, Air 

Tester en2 Associated Apparatus). 

Operation sux-veys were maZe by runnlng t w o  instruments side by side i n  

tis usml location, one for the entire day and tke othsr  €or ha l f  hcur p e r i d s .  

Time studies were made of the work go3?rg on Buring these p e r i d s  in crdsr t o  

place  tile causes of peak cootaclnotion. 

PART d 

R00h! .2T 2 BUILEINC 

1. Oosratiaa 

The room Is used t o  d e t e r n i x  physical properties of pl-~tor;lun and 

plutonium alleys a t  various b?Tperatures. 

. . r  

c _ . I  

- 4 -  . .  
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2. Eauimeat 

Balances, hardness testers, and test presses are used i n  t'ne 

determinat ions.  Sose of the  equipnent is enclosed i n  dryboxes or hoods. 

3. Air Contaainat ion B i s to rv  

As can be observed from tine e ix losed Graph Xo. 1 and fts data  

sheet, the  rnontbly avertige contamination level has been below tolerance 

far 13 out of t he  111 months under survey. 

one day during t he  montn has been over t o l e rance  10 out  of t h e  U months.' 

A minimum of work has been ca r r i ed  out i n  t he  room =bile erphas is  bas Seen 

on the des ign  of proper equiamnnt to c o n t r o l  contaninat ion while dol3g the 

work. 

The naximum a i r  couat for  any 

4. Air-3orne contamination Slwveys During b e r a t i o n s  

On August 5 ,  1347, s continuous survey of the air-borne contsmination 

level was made during the  work period. Graph No. 2 and its data sheet  

record t h e  results obtained. The t e s t  showed beyond 2cu5t t h a t  t h e - p e e k  

contamination periods were due t o  loading end unloading the  press can, and occu--red 

wher t h e  act ive material was out is t h e  a i r  of the room. 
, 

5 .  Recommendations and Res:il+d 

It was recommended t h a t  t he  process equipment or technique be so 

redesigned tht the  active imterial a t  no tine is e q o s e d  t o  the rocm a i r .  

B nen type of press  can has been designed to facilitate sample manipuletion 

without  openiag t h e  can, and 8 hood w e 3  dasignsd w i t h  a forced ai? evaci;ntS.x 

t o  f i t  over t k e  press .  

U n t i l  such changes are completed the  work in the  rooa is being held t o  a 

The equipcent  has no t  yet  h e n  i n s - a l l e d  and t e s t e d .  

. 

minimum. 

A smell, open f r o n t  hood. with a forced d r s i t  has been built e r o u d  the 

This proviZus some pro tec t ion  when opening and closing a i r  lock of t h e  drybox. 

the a i r  lock door, by disposing of m y  coafx2; ia tkd a i r  escaping from the  
. .  

drybox during the  t r ans fe r .  
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PART 8 

ROOM 134 - D B'JILEIYG r 

1. -herstion 

The roan is used f o r  the  melting and c a s t i n g  of plutoniun and p k t o n i * m  

a l l u y  saniplee 

2. E a u i p m n t  

Furnaces,  small hand grinders, and a Isbcratdry prass Ere used i n  

All e q u i p e n t  exce?=.t the crucible out-gassing preparetion of t h  san::lte. 

furnace is enclosed in dryboxes. 

3. b i r  Contamination X i s t -  

As nay be observed from Graph Yo. 1 and i t s  d a ? ~  shee t ,  tine aocthlp 

averege conterninntion l e v e l  has  been abova to le rance  for 13  ou", of t5e  13 

n o n t h  under survey. 

nonth. 

( i n  Aleus t ,  1%!,7). 

months of operation, s i n c e  majar changes were made i n  tiie room vent i lat ion;  

T'nera has bsen a t  l c a s t  cne owr tolerance da:r evPry 

Tfie riximm single air collnt recorded, was o w r  130 t i n e s  tolerance 

ConeidsFable improvement caz be noted i n  the l a s t  f o w  

but sources  of coctaxfnat ion still exist i n  t be  operatioo. 

4* Air-Sorne Contaxi nat ion  Survevs Curinz b e r e t i o n  

a .  On September 12, 1947 a ccr.tfniious sxrvej; of the con:amisaticn 

l e v e l  was m d e  during t h e  ?aye Graph Yo* 3 an! i t s  date skeet  skew the  r e s u l t s  

obtained. 

The r e s a l t s  i n d i c s t e  t i a t  the coc'.Lsrrinstim 5n e v e r y  cas? i s  due t o  o.pnlr.g 

a drjrbcx or fuYnace hnaslng, e i t h e r  transferrlng x a k e r t e l  or repair ing  

equipwr. t . 

%e c?!eilg ewrsge contea ina t ion  !ea..l w a s  L t o  5 t i n e s .  tolerance.  

- I .. 
-t- 

. .  



. . .  . .- 

outs ide  t h e  room. The air flow i n  the  area vas such t h a t  every t i m e  room 

134 vas over to le rance ,  the hallwzy was a l s o  over to l eraxe .  The operat ion 

was shut  emn October 2 ,  1947 a f t e r  v e n t i l a t i o n  adjustcent3 hed been t r i e d  

and farad insur-f ic ieat  t o  remedy the  s i5sa t ion .  

was i n s t a l l e d  

A!: a i r  ewcua t ion  s y s f e s  

i n  the  floor or the room, and opsrst inm  RE:-^ started egfiin 

Novernkr 19. 

C .  A3other cor!tamlmt',on l e v e l  survey was m e d e  NoveeSer 23, ?3L?. 

Graph Yo. and i t s  da+a sheet  record the  results. Tkese r e s u l t s  l n d i c e t a  

that, the  f u r m c e  of the melting t r a i n  is the p e e t e s t  s:ngle eoupce of 

contarcinat im.  

hcusiDg i n  o rde r  t o  l o a d  or repair t i e  furnacs. 

h t  the present  t i n e  i t  is  necessary t o  cixn t h e  furnace 

5 .  Cmcius ions  and Recotmendations 

I t  has been recomended t h a t  drybox gloves be ir.st,elled i n  the  

nieltillg t ra in  furcace  housing, an? the fcrnace be worked t k r o ' q h  t h e  gloves. 

These recomendat ions  have not been ca r r i ed  ogt. K h i l e  t h e  rocm has shoi~ed 

cons iderabls  improvement s ince the  v e n t l l e t l m  system t s s  been i n s t a l l e d ,  it 

cont inues t c  run very clme t o  to le rance .  

A similar equipnent set-up is being i n s t a l l e d  i n  roon 1?6. Ti;c 

problems of roon ven t i l a t ion  and of s e a l i n g  off t he  melt ing furnace h a w  

been taken i n t o  account and proper ecuiFrrent designed. 

EbRT C 

ROCM 317 - D EJILDINC 

1. cb- ,rat ion 

The room is used t o  prepare metallographic specimens of plutoniun and 

The speclnen is mourtted in a lucite t o l z e r ,  and the exposed p lg toniu!  alloys. 

- 5 '  La,,;. . - 
.. 
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sur face  is ground, pol ished,  and etched before making e n! crophotogra ;+. 
The a c t u a l  p h o t o g r a p b i s  done i n  room 313. 

2. _EgiDment 

h!ounting, gr inding,  pol ishing,  and e tch ing  ere all hsneled i n  

dryboxes. Final inspec t ion  befom the specimen leaves the room 1s done 

w i t h  a microscops on a t ab le  i n  t h e  open room. Tie enclosed flox skee t  

i n d i c a t e s  t!!e l o c a t i o n s  of the  var ious equfpment use2 ir! the o r e r z t i m ,  

and t h e  sequence of each operatfon. Note t h e  number cf t r a z s f e r s  of 

ma te r i a l  through t h e  room. The s y c l a e n s  a r e  transferret: about i n  smll  

open screw top  jars u n t i l  after the  final ins?ection. 

3. Contamination History 

Graph No. 1 ind ica t e s  t h a t  t h e  m n t h l y  averege a i r  contamination 

has been  e r r a t i c .  

t h e  average l e v e l  drop-md well below to le rance .  

sources of peak contamination and the inprovement was 6- t o  care a d  

planning of operat ion techni-quo taken by personnel w o r k i q  in the  roon. 

New personnel were put t o  work i n  the  o p r a t f o n  I n  October and Novsmber, 19L7. 

Curing their i n d o c t r i m  t ion  in l abora tory  procedures, the averace 

cozltamiaatioa level increased. 

F o l l o w i n g  surveys mede dur ing  August and September, 1967 

The surveys poin',ec? mt  tEe 

4. Air -3orne  C o . ? t % m w i o n  Su=vers During ODe ra ti QX 

a. A continuous survey of the a i r -Some  contanfnst ion l e v e l  i n  the  

roo3 was m d e  A - q p s t  15, 19.47, Graph No. 5 and its data  sheet r ecok  t h e  

results obtained. The sir confezinat ion varSes d t r e c t l y  &tk the n m b e r  cf 

transfers of a c t i v e  i m t e r i a l  made though t ho  room. 

bperet ions t o  limit tbc n m b e r  of t r a n s f e r s  necessary,  and to  prcvice a 

Care en(! Fleming  of 

"cooling" period for a drybox befo re 'mldng  a t r a n s f e r  ssczs ta psy d i v i d e n d s  

i n  reduced aveyage cantamination'. . 

. .  . 

J J . 1  J c : . : - k . ,  , A  J . . . .  



b. Tke c lean  u;; operat ion fol lowing specinen preparation was 

sxspctc+--f of k i n g  a p- inc lpe l  source o,P air-borne c m t a d n a t l o n .  

Acco~2!ngIz ti s w v y y  was nsde  on Septenber 3, on which day only t h e  

cles:! :JT c r e r a t i c n  aea ?c,,e ir. the room. 

rersrZ t..:C.;. resalts.  2:- s~t'id of greatest air contarAration occemd 

aft;zr the wc;.ir was f i r . i shz6 ,  and wes 2 ~ s  to the f i n a l  t r a n s f e r  of mater ia l  

C.~eph Nc. 6 and i ts  data  s h e e t  

i n  t h ~ ?  rcon veri+?? directly a s  ?;he niLz5er of treasfers =de. Tile f a c t  

t h a t  transfe:-s arc  *.he g r e e t e s t  source of contaxinat ion is ezphasized 

b? the second s u r v q .  

Later efforts to c a t  d o m  on t h e  r.umber OF trenafers ma~e have 

the azount of cmtarninstion re leased  i n  the roool. For example, 

p r s c t i c e  I s  t o  t r a n s f e r  a l l  specimens a t  t k e  saze t i n e  f r m  one 

sr.ot:?sr rether thss having s complete s e t  cf transfers for each 

specimo. 

- I t  has be: recomendec! t b a t  t>c equ igmnt  be redesignsd so t h a t  

only on'? t.rns3fer is necessery t o  get the  mater ia l  i n t o  a closed. sys3ein 

where ',he: coq le te  preparation cycle c e ~ l  be cerried out. Then each step 

i n  the Frocess-is f i n i s h e d  end the ma te r i a l  moved on t o  the next without 

C E S S ~ Z ~  t?irmgh t h e  ram. This princi;le h s  h e r .  adopted and used to  

space can !x o b k i n e d .  A t  the  present  time qllarters are too craxped to 

concact tk.c dryboxes in series. 
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1. I n  every c a ~ e  of eir-borne contamlnetion in a working a rea  the  
\ .- . ._ 

coztamination can be traced t o  working w i t h  a c t i v e  F a t e r i a l  i n  t he  open, 

or t o  t r a n s f e r r i n g  t k e  matw'rel  through t h e  room. A p e r t i a l  so lu t ion  i s  

found bj l h i t i n g  tbe  nuqber of t r e n s f e r s  and by enclosing e l l  work w i t h  

a c t i v e  ma te r i a l  or p o s s l y  ccntmina ted  equlynent. 

2. A drybox or enclosed hod is no t  in i tsel f  a s r e  way t o  con t ro l  

contaxinat lon.  

work is going on, it also se-mes as a c o l l e c t i o n  agency for  very highly 

contaainefed a i r ,  sane of which escapes into t h e  room when any t r a n s f e r  is 

Whlle it may keep the  a c t i v e  mater ia l  under con t ro l  a s  t h e  

, 
made into or  out  of t h e  drybox. To give adequate p ro tec t ion  a drybox must 

be vented izi to a forced air evac.uation system, provided with f i l t e r e d  clean 

a i r  i n l e t s ,  and operated a t  an insic?e pressure s l i g h t l y  below room pressure,  

The present i n s t a l l a t i o n s  i n  use i n  a l l  t h ree  rooms Dave smll Welch Duo Sea l  

Vacum Puxps connecte2 t o  the dryboxes. 

a very s l i g h t  negat ive pressure i n s ide  a drybox, bnt  f a i l s  t o  purge the  box 

Such an i n s t a l l a t i o n  does provide 

of the  very highly contanir?atec? a i r .  

a rolme of sir equal  t o  t h a t  of the drybox sewrE1 times a nrinutci should be 

An evacuation system czFe5le of t a sd l ing  

provi2t8 ,  w i t h  this e v e c u t e d  a i r  p r o F r l y  f i l t e r e d  before releasjmg i t  t o  

the atrospberc .  

3. A:: alterriative a d i f i c n t i o n  is t h e  conotructicn of a smll open 

front. kc& . d t . h  en adecuete" forced evacuation systen aromd each drybox 

a i r  lock. 

a i r  in the  2rybox, but rtll prevent such a i r  escaping i o t o  the  room during 

Such en add i t ion  will not prevent t h e  b&lE up of highly contaminatee 

. .tracsfers into or out of t t e  dq-hox. 
- 

Jt 

per minute. 
Air ve loc i ty  aci-ms. the open face 9 d hccd in cxcess .of 100 linear feet 

. .  - .- . . - _ .  
: . i .  - 3 -  . . .  
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6. AI1 workers in sack cperat iono shoulci  BCDT 2 cor:plete c1:er.g~ 

of protrcSive c l c t h h g ,  Ir:cluding h a i r  covering end rubb:. gloves for 

t h e  bands. 

- 
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0. (2'793 
0.9263 
0.OLlS 
C.?827 
ci. 101.4 
9. O X 3  
0 . 4 1 2  
0.2127 
0.1771 
0.0324 
0.3309 
0.0470 
0.29811 
0.9417 

0 . 2767 
0.2831 
0.1345 
C.W56 
0. Q26S 
0.2711 
0.3658 
0.ZlC-4 
5.1173 
0.9577 
0. !%?O 
z) . x c . 2  
G. 93LL 

0.7130 
0.996c 
0.8159 
0.8g43 
0.195L 
2.5263 
3 . 6680 
1.0581 
1.3m1 
0.4@6? 

C.O58? 
0.5150 

1 . 2 ~ 4 7  

0.0253 
0.@%3- . 
0.0758 
0.9163 
0.0234 
0.0559 
0.0641 
-0.1205 
0.3252 
9.9195 
0 . 0091 
0. O'W, 
0.1582 
0.0199 

U& 
0.1329 
0.2472 
0 . 2200 
0 . a 9 3  
c.07a 
0.5357 
0 . 7097 
0,7560 
0.2328 
0.0549 
0.0130 
0.9512 
2.7437 
0.1522 
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0.l6l2 
0.2u7 
D . 3 6 2  
0.3791 
0.?068 
0.0088 

Fcrzure h o d  <cor ajer - repairing 
Loedlzg furnece, grinding aanples 
Xo a c t i v f t y  

. 

C ri :idi ng sesple s 
1111 h o d s  azd dryhmes closed.at 1CUG - 
No acf.iv:ty 
&titi ng 

(no activity) . .  

. .  
. _  

3.0026 
0.0047 
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DATA S F i T  A C C @ I . ? R T N C  GFAFII KO. 4 
c_- 

A I R - E S N E  C $3TP.?XNATIW, D-13L - November 20, 19L7 

0830 - 1530 

1 O j O  - 13.30 

c 

- .  . . 

0.7550 
0.0950 

o.r,ooo 

0.5000 

0.0000 
0.0007 . 

0. C339 
0.000c . 

O.CO22 

LmZing h?mnace. Shearing io pther trei9, 
Clcse fuknace housing door e t  9:33. 
out of sheer t r a i n  a t  9:58  
F i l i n g  in drybox. 
hcusicg open 1003 - C5. 
Trezsfer out of sheer trair! a t  1033. cnb c-! 
a c t i v i t y  a t  '1040. 
No a c t i v i t y .  
Furnace heat on a t  1200. 
No explanation 
Furnace heat  off a t  ULO 
30 ectiv3ty 

Trensfc 

Shear t ra in  furnace 

--. 
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F i l t e r  iuecrl No. 1 

..- _ _  

.. . . . . . . . . . . .  
. . .  

. . .  
. . . .  . .  

. . . . . . .  . . _  

. .  
_I LATA S E T  ACCOWAKXING GRAI'I? N O a  

AIR-ECFt i i  C@F!'P.MKATION R W I  31.7 D BUILDING, August 15, 19L7 . .  
I -  

. .  

0600 - l 5 O L '  .0.2697 Counts per mir-cte per liter 

os15 - C 8 i 5  3.0550 

0.m75 
0.302.4 
0.0210 
O.& 53 
O.C2?7 
0. PC?7 
0. QOOO 
0. coo0 

Transfers every 2 minutes iron one-'drybox 
t o  another. 
Ssme except 1 5  minutes Eo'activity, . 

S a m  except 22 dnutes no activity.  
19 transfers between dryboxes. 
7 trer.sfera, no a c t i v i t y  for 20 minutes. 
4 trans'fers. 
20 trensfers, same specimen. 
No ectivitjr. 
Some cleen-tq work only. 

. 
. .  
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Correction to L&-4040

PWasQ make the following corrections to your copy of L&-@!+.

Line 9 on page ~ should read “sodium uranyl acotate~’
rather than sodium umnyl nitrate. Ail subsequent references
to sodium uranyl nitrate srmuld read sodium UPtMiy~
acetate.~

Shirley Alldr@ldge,
Document Room

+-
.

i

UNCLASSIFIED

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



● ✍

.
)..

.

,,-

W
●
.

-w

-!

5iiiiE-
● 0 ●:0 :00 ●:. :.. :~o

● ● 9:*::*: :
●●:* ● 9

● ● 00 : ●:. :00 ●*

VERIFIED UNCLASSIFIED

LL404 Ifwuay RELEASME

Janmry 16, 3946 This dww-mmt cmtains @ p&ges.

Ch.LtixcAI.iRESEARCH

BUILDI1\G ?3PLUTONIW! XEUFICATIC)N .

N. L. Brown
D. E. Carritt
J. B. Gergem
C. E. l-iagen
K. W, Lowe
D. F, Mastick
Elizabeth Nbcwell
Ao C. WELhl

RWOR ‘1!WRITTEN !5Y:

J. B. Gergea “

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

ABOUT THIS REPORT
This official electronic version was created by scanningthe best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.For additional information or comments, contact: Library Without Walls Project Los Alamos National Laboratory Research LibraryLos Alamos, NM 87544 Phone: (505)667-4448 E-mail: lwwp@lanl.gov



.-

.h.

.

.=20 “

\
ABSTRACT.—

This report summarizes and explains the chemioal research )eading

to the development of various pTOOCSSeS for the purification of plutonium.

‘l!hepurification eff’iciancy of the

in ?!ableVi. Purification Factors

stops and processes used is sumllarized

for Impurities.
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UUMICAL RESWRCH
BUILDING D PLUTONIW! PI!HIFICATION

;
I. History---Development of Various Purification Processes

In the summer of ]9)43,the CM-5 group was organized for the pur-

9080 of wd Ghmiskry purification and dry conversion preparatory to metal

redmkion of olutonium and urani.um.2~5.

l’hefirst plutonium received at Los Alamo6 consisted of about 0.5

milligram of oyclotron irradiated material from Berkeley mixed with several

hundred grams

plutonium and

sodium uranyl

of uranium and about ~0

~aptunium were soparatcd

precipitations.

micrograms of neptunium.2~T. The

from the uranium by the use of suoceasivs
.

Such a precipitation only ‘carriesm

W- and Np when they are in bhe oxidized state. Then the Pu waa removed from

-4

Np by several lanthanum and cerium flouriae ocirrier preoipi-tations and finally

purified by an iodate precipitation. Both the Pu and Np, after purification

were used for measurements by the Physics division.

n
In February, 1944, the first 5 milligram shipment of Pu arrived _

~
o.tthis site from Clinton and first purification research on appreciable -

-

amounts of material began. Shipments o.l?Clinton plutonium gradually in- ~

ucreased in number and amount of’material so that the design of a completely -

enclosed glass apparatus for safely ;mndling purification was begun. ‘

All lots of amtcrial~ exoept three =~ were purified by the recovery

phase of Cl&5 under I’.K. Pittman until August$ 1944, wh~ the constructj-oriof

an enclosed glass apparatus was completed which could handle one graa of

material per run. Then in September, 1~~,, ~z1l.purification runs were standard.

ized to an eight gram scales these runs being used for both production ~nd

researoh (see Fig. 1 for appartitus used). Fina13.y, in January, 19h5,_w~

.
large (80 and 160g. shipments) quantities of plutonium became avqilable from

Hanford all production runs were standardized to the 360 ~ram sc~le while
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rs6earoh was oontinued on the 8 gram scaleo

The necussity for stringent puxificution becau6e of the a.n reaotion
.

involving plutonium and li~qhterelements , purity,tolerances for metallur@cal

reasons, and our complete l:tckof knowledge as to w?&t impurities would be

present in future

in another report

purity tolerances

incoming material from Hanford, has a~ready bcon explained

(LA-.4O3,part I). It is sufficient to mention l~orethat the

whioh had to be met wore extremely low and the elements present

in incoming material which had to be removed nearly completely, involved the entire

pericdia table.

-J

.

The first purification procedure6 were suggested by analogy with known

uranium purification Chemistry. Both the ether extraction and sodium urwyl

-i-2precipitation of uraniumas U02 had proven suff~cient to purify this

element from all ot’herknown elements. Thus, the fir6t process used consisted

i,noxidizing the Pu to the +6 state, inking two sodium plutonyl acetate precip-

itation60 each of which was washed several time~ , and then twioe extracting

plutonyl nitrate with ether. This purific~tion schemo waa satisfactory except

thit i% obviously wou~d not remove uranium which vas present to the extent of

about l% in Clinton material. AISO, the metallurgists wero using uranium sulfide

cruoibles and any recovered IJucontained large amounts of uranium whioh must be

I

I

.
.

removal. I?OTthese reasons, a Jnc2an6of rer,ovingthe UK%niM present was developed.

The beat removal found WAS through the use of an oxalate precipitation of PU (111).

This WAS incorporated into a new process, designated Procedure A, which consisted

of a Pu (III) oxdate precipitation , wnd acetate precipitation after oxidation

to Pu (VI), an ether extraati.on, reduction to Pu (111), anda final Pu {111)7 ,---

.
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.

The results of mRny analysis proved that

suffhicmt to remove all the elements except U,

tolerance limits, eo the next procese dsveloped,

a single ether extraction, after oxidation to Pu

oxalate precipitation. (See IA.@ for complete

.

a sin~le ether extraction was

Cr, and probably Np well below

desi~nded Pro~edure B, utilized

(VI), f03,101Vcdb;,thO PU (III)

flow sheets of all processes).

This prooedure has been adopted for future production.
.

The major purpose of future research on any further purification processes

will probably attempt to do away with the ether extraction aa tifieuse of ether

constitukea a dangerous industrial hazard and

“specinlly built equipment and many protective

prornishg mcthads involve the use of Fu (III)

inevitably involves the use of

safety devices. So far, the only

oxalate precipitations w Pu {IV)

peroxide precipitations. ‘:;estill have no analytical date to prove that either

of these methods will meet the toloranoe limits for impurities in the final

product.

.
.

-“
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11. Development of Purification Chemistry.

A. Ether Extraction Research

Diethyl ether extraction of plutonyl nitrate from dilute nitric aoid

uaingS~NOT or, later, Ca(N05)2 as salting out agents proved to be the most

satiisfaotory purification

plutonyl nitrato solution

the concentrations of all

stop uaed~ When the total impurities present in tho

did not exceed 5%, a singIe ether extraction 3owered

impurities at least to toleranoe limits, with only

few exceptions. Uranium was quantit~tivoly extracted, about 10~of t’heCr as

~Cr20~l=s exkraotc?d, and possibly neptunium, although there is no concrete

evidence other than general ohemical behavior that the latter would extract.

The first partial ~idenoe of the purification ei’ficienoy and the
\

technique of operating the ether extraction was obtained from an

using 10 mg. of plutonium (see report LA-75). The plutonium wa6
..

Pu (VI) with Na2Cr20~RN05 and twice precipitated as NLtPUO#C30

extractions followed these precipitations. The first extraction

expcrincnt

oxidized to

Two ether

was in the

pra~ence of 14aN05 (from the dissolution of NaPuO c ) as a salting out agent.
93

The seoond axtraotion vas made without using any aaltin~ out agent. Tho purity

of the final product from this experiment and four me gram experiments using

the same procedure” is given in 1.A=.l.@6(Table III, lots No. 5, 7, ~, 32, 3iJ

or LA-75 (Table 11).

As soon as gram amounts of W were available the extraction was carried @

. &
+ out in a standard Sox;~let exkractor provided with a non-porous cup which was

operated until ~8 much Pu (VI) as possible vr~s remo+red. At first it was feared s
-a Q

tkt the use of’ any salting out agent (even d~lute NQN03 present af%er disso3vin &

?!aPuO#c5) while’ producing faster. more complete ?U (VI) extraction would also

i’oroeout light element impuriti6s0 After the analysis on the initial runs, it
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was found that NaNQ as a salting out agent gave as good purification and
3

much

better extraction thanno salting out agentl However, up to this time there

was no evidence that more oonoentrated sraltin~out apnts could be used other

than O.@d NaNO prescmt after dissolving NaPuO#05.
3

Uranyl nitrate “stand-in” reaenrch by M. Kahn proved that using N~I?05

in concentrations up to 9.ONUS a salting out agent gave a 99.5~yield of U02(N03)2

and as ‘pure a product, within the limits of analytic duteotion$ ‘as was obtained

ueing no salting out aged. To all.ap,~earancos, one ether exkraotion was aa

-d good as several in removing light element impurities, with the exception of

boron. However, this may have been ~wtly due to the analysis of bnokground*
.

amounts of these elements. Shortly afk~r this work was made known, ~N05 v~s

“used as a salting out agent in the extraction of’~ (VI) nitrate as part of

the purification prooess. AIsoO only one

and the product purity was satisfuotory.

The Soxhlst extraction apparatus

extraction was used in the process

was used until an all-glass, enclosed

apparatus was constructed which would take cureof all chemical operations in t%s

purification prooess wtitbout ever removing the Pu being purified from the a~paratus

until finally ready to transfur the pure PU2[C20L)3 precipitate to dry conversion.

This apparatus was first built to accommodate one gram of’Pu per run but after

only one run was reoonstructsd to purify material in eight pram lots (Fig. 3.).

This eight gram apparatus was used for tineprincipal portion of a13 the research
.

done on both purification chemistry

TJranyl Nitrate “Sband-Irill Research-w .

Uranyl nitrate wa6 used aa

and produoti.on problems.

a “stand-inrtto obtain some of the preliminary

dhor extraction data, i.e., to determine effect of concentration oi’salting out
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agents and,of HN03 on the extraction rateB extraction rate of uranyl nitrate

and of RNO against time,
3

effect of H02H502 (which would be left from dissolv-

ing a prwious acetate precipitate) and the rate of extraction, The various

expcr’imentsmade and the results obtained are summrized in Table I and in

Figures 2 and 3, which are graph repreaentiq extraction rates Or uranyl ni.

trato and of HNO~ against time. Two analyses were used to obtain these extrao.

tion rates$

U analysis: To a measured aliquot of the solution being extracted was added

enough & NH~OlitO ppt* a]l the U02@, and about 2 ml. excess. This mixture

was ~entrifuged about 15 mi~ at 2600 r.p.m. The clear supernatant was then

drawn off and discarded. T~e ppt. remaining was-dissolved in 2M HN05 and

reprecipitated with &l N~OH several times (supernatants, afier centrifuging,

were drawn off and discarded) to remove a13 salts. Finally the salt-free

diuranate ppt. was dissolved in W HN03 and slowly ignited to U308 in a weighed

platinum crucible. The crucible was weighed, after cooling$ to determine amount

of U O obteined from original aliquot.
38

HN~ analysis; HNO% remainin.r in the extracted solution v.msdetermined

% by removing the later with potassiumat the same time intervals as U02,

ferroyanide andtitrating against btandard base using methyl red indicator .1)
.

~~e ether distil~~tion rate ws ke~t at ~C to 2~ ml/min~ throughout ali

the extractions and the apgaratus used vnis of the oonti.nuousether recycle type

shown in Fig. 1 (8 gO apparatus) except that the extraotor was not kept colder Q
*
&&

than room temperature and an outlet vzisprovided at khe bottom of it so that h

9
samples oould be withdrawn at definite time intervals. Rate of stirring in ~

the oxtrdo~ was k@ constant.
&

1) C. ‘?f.Hammond, April 21, 19~4, CC1.!\32,Determ.ixwtion of Free Nitria P-cid
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Analysis after single extractions had indioated that the aoetate

greoipitation was probably unnecessary for satisfactory purification, so

that the possibility of going direotly from oxidation of either the inooming

etock material or the first oxalake precipitate was considered~ When Lhis was

%3
attempted with N I?()as a saltlng out agent, such copious quantities of Br2

.
were evolved that the oorrosion problem becanx~too great. Also considerable

quantities of ‘tgunkrrwere formed whioh’oarried into the ether laye~ and ologged

the ether oarry.off tube. Therefore , if the acetate precipitation WS to be

9

.

omitted. some salting out agent other than NH NO had to be used.
h3 Prewious

reports from other site8 (A.1022, A-Y.029, A-1037, A-1052, A-1069) had described

the effects of various nitrates, e.g., sodium, oalciumo ferrio, oupriop aluminum,

magaesium, and zinc on the distribution of uranyl nitrate between water and ethere

Of these, caloium nitrate was ahosen as the most likely substitute. If any oation

impurity were to be oarried over with the ethcn’,Ca would probably bo the least

objectionable not only because it would be introduced into the plutonium metal

during reduotion but also beoause it oould be removed rather well during re.

melting of the metal. It was fortunate that very llttle, Ca+2 WS carried over

(about .Ol:i.)because itw8found t`mt O.l~orgreater Caasanimpurlt:t Froduced

lower yields during reduction of PUF4 to the metal. ‘The seventh run of this series

(Table I) was the first attempt to use Ca(N05)2 as a salting out agent.
,., . \ .;.,

Conclusions drawn from the date on Table I and ~h~ &ap& in ~igs. 2and
. .! ,...
. ,,.., ,“

‘~3 indicate that whenN NO is ussd for ’urany~>’~i.trateextraotj.on the main faotor
%3

,; &
-d

‘s ‘he ‘Otal ‘itrate ‘0~~d~~~$~?#9$~$:~+9! $$~~~oQC” !~f ~~t~er ~03 or R~H03 @
,:!r:?:.}:.,’! ,;$.’,~.r.,?& “,\ .’

indeponde~tl~ ~~d that ’Ca(l?07) with low MO cono. is a much better salting OUt ~
)2 3

agent than NH NO under the best conditions.
43

Further,’the extraction of IiN03 &
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coincided closeY.y wftn that of U02(N03)2 on all tineextractions exuept the one

using Ca(N03)2 where the acid

portion of ur.myl nitrate had

was eXtrf30tOd moro slowly Until the prinCipal

been oarried over. Calculations indicate that

those extraction curves

concentrations of’UC).+2
G

concentration of’;anyl

approximate the exponential formula at fairly high

i.e.~ the rate of extraction varies directly as the

nitrate present.
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Plutonyl Nitrate Extraction Rake6

The first extractions male, using NH NO -MO as a salting out agent for
k33

plutonyl nitrate (obtained by dissolving NaPuO&c3) had initial concentrations of

NH4N03=-605M, HN03=<oc.8M, Pu(VI) =/-O.lULl, NaN03 =xOOIJ@Is f3C21i3~ =~OCI@l@

with these starting chemical oonditions~ it took at l=st 30-@ ninut~s for g grama

of PU

ether

runs,

would

(VI) to be extracted from the aqueous medium into ether using a continuous

dlstillation”rate ofr-’~~sd~ per minute in the 8 gram apparatus. CM several

the initial WI concentrationwas not greater than 0.3Mand the extractions
3

not go to completion unless more liN03wa$ added. So research-s begun to

find the

purity.

possible

optimum oondition.s for quick oomplete extraction still retaining product

First indications were tkat the HNO concentration shouldbe as ;lighas
3

but not so high that the amount oarrieclover with the plutonyl nitrate

would interfere with the subsequent HI reduotion and oxalate precipitation.

Table 11 is a summary of the extraction rate work using N.H41W3-RN03

salting outiagent. Runs numbered thru 230 P we;e made to determine the bedi

conditions for fast, oomplete extraotion- The best conditions found started

a8 a

*xith

i?J~N03= 8.OM, ?iNO = 1.5M at the beginning of extraction. These conditions were
3

auhieved on future production runs by dissolving the sodium plutonyl. acetate with

9“0M ‘%N03”202M ’05 ‘-gent”

Runs Nos. 244P, 2@P, 246P,
.

extraction curve data ma obtained-
.

2&P,’ 21jop,251p give data for suns fromwhioh

Aliquot8 were tak~ of the aqueoue solu’ti.on

4

at definite time intervals and the Pu determined by rqdioassay- There is no data

-- available on the extractions of HN03 during theme extractions 88 there iS Still

no good method of determining @ in the presence of Pu (VI). The extruotion

curves obtained from this data are contained in Figs. 4 and %0 )?ige~ i8
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espeoially significant as it shows graphically the important part lTNO plays3

in tho extraction of plutonyl nitrate ’whereas in the extraction of urtmyl nitrate

it was found that the material lcept extracting without ‘sloping off” to any

great extent even after the HN03 concentration was very low.

Tab~e IX gives data for extxaotions made using Ca(N03)-HN03 as a salting

out a~ent. It should be noted here that the initial lf103concentrations are

considerably lower than in the previous N
%
N03 runs yet tlkeextractions obtained

were a good deal better. Figs. 6and 7 ara the extraction curves ohtiined from

this datao Ca(NO )
32

served as an excellent sa~ting out agent when used to prooeed

direotly from oxidation of tileFu.(C O ) or the& 243

solwtion by NaBrO -HNO .
33

It is assumed that all

were preceded by an oxalate precipitation unless

distillation

80C .

The

at the most,

rate was kept

efficiency of

at#mml/min~ and the

incoming material to PU (VI)

extractions ~isted in Table III

otherwise indioated. The ether

‘temperature of the extractor at

the ether extraction may be judged from the fact tlwt,

only several hundred parks of Ca per million of Pu were carried over

during the extraction from a solution which contained about LO times as much

ca(*.&OM ca,-O.lM Pu).

Conclusions which my be drawn from the data in Tubles 11 and 111 and

their aocompcmying graphs (Figs. b, ~0 e, and 7) :

(1) For best extraction the total.NO - concentrations in the aqueous
3

solution containing Pu (VI) should be as high as pos8ible. If

NH~N03 is used as a salting out eigent9 the MO oonoentration
3

should be at least 1.O-1.5M initially or HNO3
should be “bled” in

0WXM3iOllQ~~yt0 O~kiXJR fti~tlGUIll@@Q (~rQtJ>~%yield of
.

purified Pu) extraction. If Ca(N03)2 is used as.a salting out

\\Mr\ AWWD
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agent, the HN03 concentration oan be <0.5?4. In a~tual praokioe the

following sets of initial concentrations were found to be best:
..—

/

I

705M N~N03 ‘; (400M w (q~ )
I {

\ 105M HN03 ~ or . O.D$M HN03

Ii

i

(~o.m Pu (VT) I0*12M Pu (VI) ~,
L

(2) When N NO% ic used as a salt~ng-out agent,
%

the UN03concentration is very
.

important &nd

thecNIlkN03 or

CHNO and low
3

the speed of extraction depends more on the CHN03 than on

total NO -
3

oovcentration (comparo 2@P which used high

CN NO with 250P whioh used medium HN03
%3

but very high N~N03

.-

.

,-

conoentration) s

(3) ‘ilhenCa(N03)a is used as a

dependent

solution.

(4) @(~o-J2

salting-qut agent, rate of extraoti.onia

principally on the total NO -
3

concentration in the aqueous

with J.owHNO ooncentr=tion is considerably better than NH NO
3 43

with high HNO concentration.
3

The purifioatd.on mhieved on all these runs was satisfactory for the

production of good plutonium metal?

.
.

--
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Purit. Aohieved by process Involving Sing3e Ether Extraction With Ca(N03)~

as Salting=.Out AgerAO

Results of many previous analysis had indicated that a single ether

extraction of Pu (W) gave excellent purification. For this reason it was hopqd

that a shorter, more simple process oould be used on a production scale which

would depend only on an ether extraction and o.xalateprecipitation for oomplete

purification. Two I&-gram runs, 576P, and W7-P,

process would be satisfactory for purifying lhnford

this site in June, 1945. The prooadure used was to..

were made to see iS suoh a

material as it ?~sisent to

oxidize tho mixture of Pu

(XV) and Pu (VI) nitrates (previouslydissolved in 13!ilL103)with excess NaW03,

*’ then etheraextraotthe Pu (Vi) nitrate using Ca(N03)2 as a sal.ting.outa~ent

and finally precipitate W (C O )
2243

after reduction of Pu (IV) with ~o;bl iII. This

was known as the B-l purification process. T~le~2(C20~)~ PrefJipitatawas washed

three times and after the final Wash.supeumatant was drawn off, samples were taken

for analysis. Further analyses were made after the Pu had been converted to metal

and remelted by Hamme].

procedure in LA..4O5.)

Table IV is a

{For detailed

summary of the

conditions for this prooess, see B-1

purification achieved on these two runs

listing elements analyzed for immediately after purification and after the metal

was remelted. The metal produced was found sufficiently pure to ]iwetall the ~

requirements of’the metal.lurgistsand physicists. m
=%

*. These two 160-gram runs had proved that the 8.1 process was sufficient
3

to purify lkmford material received at that time. However, there was a definite ~
,. *

possibility that certain impuritiies$vi~. Cr, Fe, Ni, bi, Sn, S04= , and POh~,

tight be immwd in the future. S04 = and P04 = had been reported as interfering.

+2
ions which would hinder extradions of W2(N03)2 W aoW?~@x@? the U02 strongly
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so i% was feared that if they appeared in high concentrations,tie

Pu (VI) would likewise not go to completions Also, if either SOL

wero oarricd over by ether with the Pu (VI) the completing action

,.
.

exkraotion oI!

=orPO=
4

might inter$ere

with HI reduction or the oxalate preoipitationo SO to test the ei’f?ioienoyQZ

atraotion (using Ca(N07)2 as a sa3ting out agent) in removing these impurities

and in overcoming the oomplexing effeot of S04 = and P04 ~ , a series of exkraotions
oI

were made on the eight-gram soa3e in whioh the impurities in question were added

in exoess ovQr any amount expeoted with IIanfordW*,!
..

.

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



..: “1. - . -’”.:-.+’ ?--- . . . -,. .- ..,. .
... .

-. <.; ~?-.~,, %< :, ,2 ;“,,
... . -...

. .
.

*

.
.

,-

..

.
:..

,

. .

.

Table IV ,

Summary of Purification Runs 676? and 577P

UNCMSIFIED

Run ?io. 576P E77P ‘

Ihlte 6-M-45 6-21-45

Souroe of PU 7Mi 76-H

LA
I

.0.6 ~ ----- <0.fj -----
=+=
~ Be ---”- ----- :.08 --..-

Q4
0 t ----- (4.3) ----- !<0.3)
e

$ Sa ---.- .--..-- ? “-_.w

g * I
<~ ----- <2 -’----

s
I-1
% Al 9 -.”-- <2 --..-

~ Si
I

9. (Wdoo).-\.. C120 (-200)

~ Pu <~~ --mm- 45 -----

&
“ K --.-- -“.-- <-? --..-
g
+ ~~ . zqo
# .-.-- 24 -----

:
~ i <Cr, (U30) <Go (==60)

2 .‘r <22 (<60) <2 (+50)

g i!.. 4 (do) <2 (<1’3)

2
.

i’e 9e, -.*.- 118 --”-- $
<
3 C* <22 . ----- a -----

3
“Ni <22 (<10) “’,8~ (ado}

G
2 Zn --”..
m

..-. .@~ -----
.,

Cu -an--- (*) ----- (<6@)

Sr, : <2 :..---” &.8 -----

In + o ~~(<30)
I +43 (=30)

. . . . # Num’oersin paren%hesi~ indlc,atvppm. of tka elem8nt
after the converted metal was remelted.

.

,. .. .. .
... .

..
-.. .,.- -.,.

-.
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1 1

.’”
d.

.

476.’ J 577P I

.6:18-45 ;“‘.
~. 6-2i-45

... .. ... .
75+ ., ?6-H-

,..
----- (IQ ;.’,;”,, ,*

(15)

<60 . (<60) <60 {~6b)

.

.
$b .-

M 43 -.-=. . . <2 --w*-
1

“e’”’ --. -* “:2 *----

I

ia
Ca ----- .. 0-&” -- <17 ......

f (<MO) .“‘.’<15-0 ● <15(2 -0.”.

----- (<150) .-, <17. 0----

.=:. . “(+5) 4W --.-- ,
.—

..-., .
-- “aO-*- 4 (<15)

i

Au

Iig
-

..

Pb ‘-”

v

●

✍✎

✎
-.-.6.,. . . , (40) 4 a*..v ( 20) I

.. . I
Xnber&‘iA$]arenthe$’is$ndicate ppm. of the jelem%nt

1

after the convertdd metal was remelted.

.\.. Ii
,,.. : ,i-,-..-, ..:,- ., “~ -4 .’
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... .

\.
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,.
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.;’
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. . .-. ,

.: :# ‘.
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... : ,’r* :. ..
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,“ . .. .
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..,. \. . ‘.
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-: .’.. . . . .. ,,

. ..’.. . ...’
. . .. . . . . .

●‘ r...’.”.. . .. . .
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. . . . .
. .

.

. . .
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~.$ --- -z”.
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Table V is a summary of’the data obtained from these runs. In 5139

seven !3.gramextractions were made using 21-% as 6tarting material. Eaoh run

consisted of the following steps: o

(1) Imyrities were added to each 8g b~tch to bring -theimpurity

Concentration of’the starting wateria~ up to the amounts indi-

cated in Table V.

(2) Tflol% (IV) - PU (VI) starting mixture prosont was oxidized with

NaBrO -HNO .
33

To do this, temperature was raised slohly to g2°C,

and i~el.dthere for one hours while stirring vigorously- Br2 started

ooming off at-65°C but by the time the temperature had roached

g2°C no more Br2 was Rpparcmt. After oxidation, the solution was

quite cloudy (probably because of Sn02 and S102).

(3) !ktraotion was then oarried out using Ca{N02)~ as a salting-out

agent. Ether was carri i continuously through the aqueous solution.

Initial concentrations Id extraction conditions:

CPU = 0012M

cCa@03)2 = 3.7M

cENo =-.oe~x
3

c
NaBrO

3
=-00062! .

Temp. =6.5° -- 9.T*c \

. Distillation .ratoof ether 2% ml/’min,
●

Extractions were visually complete
$

in less than 15 minutes (no Pu (VI) cclor in ether layer) but total.extraction time
-a

was L5 minutes. 13r2was present in the ether Jayer during some runs but no reason

for W.8 or oo~relationwith othar data could he found.. ~fiC~@D

~“,,. - . . ! . ---
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(.4) Samples were taken for axm3ysi.saftqr extraction. Results are

summarized inflab~e V. Losses of Pu in the aqueous layer did not

exceed lb mg (>>.8’~) recovery of purified Pu).

Tileonly Olemonts which appeared to any extent were Cn, Cr and M.

The oxalate precipitation which follows this should remove a good deal of each of

these impurities. The B-1 prooess

short time after this researoh ws

from every standpoint.

was adopted for use on a production soale a

done and the metal produced has been satisfactory
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LOSS of PU Duri.mzextraction

.
>

.

,s

No matter how Yong any extraction

residud of l% [as determined by radioassay)

was carried out there waa alway~ a
{

which would not extract. This is

clearly shown in severa3 of the graphs (Figs. ~~,

extraction slopes off to a straight line at some

several extractions, thu @ther layer and aqueous

.

F, 6, “?)where the curve of

low PU concentration. Alfter

layer’were scwarated and assayed

sepa.rately. It WS found that only about one tenth of the residual Pu was

in the ether layer and, therefore~ the bulk of it was still unextrac%ed in

solution.

1ezft

$lqutious

may have

from the

There are several possible reasons for this. First of all, oxidation

been incomplete and any Pu (IV) still in the solution would not extract

solution which was very low in MO e
3

Secondly, it is evident that HNO
3

is extracted with the ether and may be depleted to such an extent that the pliof

the aqueous solution approaches 7. 1% is feasible that at such a pli,basic complex~s

of Pu (VI) are formed that will not extract. FinalYy, there may be completing

ions present, e.g. acetate, sulfate, phosphate, that hinder the extraction of tho

last traces of Pu (VI).

Excessive Bromine Liberation During Extraction
.

During a I&rge percentage of t}~eextrwctiona made, a great deal of Br
2

was present in the distilling ether and as vupor throughout the apparatus.

presumably, the Ilr2-+,aseither formed during the extraction from t’neinteraction

of’NaBrOr with liNO end NH NO or was left in the apparatus after oxidation to
> ~ L5

PU (VI) by NaBrO
3°

It has already been mentioned that the use of IJ~N07 ..sa

salting-out agent in the presenoe of NaBrO
?
liberated copious quantities of Br2

and formed a paste-like emulsion in the ether layer which prevented the Pu (V
*

4~%
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fn-m being carried over into the boiYer (Fig. 1). 3hcn ca{~o ]
32 was used as a

salzing-out agent in the presence of NaBrO,tand low ;HKL concentrations the
/ 5

liberation o.t.Br2 1!:as reduced to such an extent that the yellow Br~ color in the

ekhe~ layer was hardly perceptible. This was partly due to the fact that near]:

a“!1 ~a\fl~3)2axtructioriscould be aarr~ed cut ~lsing~ery IO-W:Lrio.concentrktiun:;. .
~

“lienit was ncces~ary to add additioml H3J05to obtain complete oxidation (thereby

]tihvinga relatively high HN03 conesntration at the beginning of ex’trztction) thrrs
.

was,a ~r+wt deal of Br2 Iiaerakcd won usirigCK.(NO)
72

as a salting-3ut s.gant. 2.

special rescsrch problem indicated that considerable Brn YZS Iibe:atad ,justi’rx

the interaction of NaBrO anti“~CJ
T

~ (see sectiowon “Oxidation”, t<+.. re~ort) v,*

at the low temperature present during extraction.

Because much of the Itirge-scaloproduction a?pars.tushad to be congtruc?~d

of metal, oresmcc of Br
2
constituted a very serious corrosion problam. The only

metals which would withstxuidBr2 vapor were platinum and ti.nta~.um.so as long Cis

NH.NO was usad as a salting-out sqenk it was ir.ore
47

precipitationto remove the NaBrO after oxidation
3

The problem of Br2 corrosion has been minimized by

9ut o,gen~,‘iythe use of poly-TFtiplastic gadcets,

metal 011parts of the ~urifioation ccuipment emposed to Br
2
vsporso

h Yarga number of azialysuswere made after PU (VI) I!!.dbeen extracted

from a“queoussolukions containing :,large numbsr of metaJ impurities. This WOrk

hus been summarized in Table VI of this ‘reuort~

B. SOdiun Plutonyl Acetate Precipitation

Use of the sodium plutonyl acetute precipitationas a purification Srep
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the c5nc3ntrtitionsof all eleneLtt3

pro5ab3y some of tile hw.vier

5. “

I fho first precipitation made St Site Y with tangib]e amounts of u~itcrlai

was done as

km purified

NaN03 whick

This griv$e

..

part of the purification scheme us+l on the first 10 mg of Clin:tor~

here (see LL-~). l’!leprecipitant used wiis excess 2.4!,1WAca2.9M

V,W.S~~det to the ~~0. ~olu+;ionof’pu (VI) inm{.Aial;elv after oxidatic,n~
$

supernatant above the precipitate with the fallowing composition:

Na+ = ~M

A~- = 0.6M

H/kc= 0.5!d

lt n%s alresdy known thtitGO.&~- V.Q.Sa strong aomplex ion and the ‘

solubilit~,of the NaL70@CT compcund.?X”incipa”]lydependent on the mas8 action

l~w. Therefore, the cxce~s NQ’-used wou_lthe expected to greatl:yrepress the

volubility of the N&Fu02 Ac~ t~rc~i~itate” The precipitate vm.s centrifuged and
.

~ftcr thu supcrnatant VMS drawn oi’i’,washed twice with W Na+--0.21LIAc- --

00351VHP.csolution. !he conccntration~ of AC- and Hic were adjusted to give a

vnishso3.ution of pH = 5.

As long as acetate precipitatiorwwere carried out on the one-gram seale

. in centrifuge cones, no dif’f’icc.dtydue to settling of prscipitato WMS encounterri
s

as the prcci?itate could be etisilyseparbked ‘bycentrifuging it down to a small
-v

.~olume. However, RS soon as the all-class enclosed ei~’at-grampurification

+.!wtwould satt’lcto a r=sonably 1ow volune in a short timg. Most of the

..
\\NG

~sWt~
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settled so poorly tkt it was impossible to obtain eatisi%ctory

order to determine

gram of Pu [VI) ns

qu,alitntivclythe best conditions for precip-.

the nitrate was precipitated u.nciervarying

conditions of temperature and rate of e.dditionof the precipitating roa,gent~

The settling rate cf NaPuO$o~ineach casawsobserved~ Itwas found beat

to precipitate the NaPuO&c3 at a temperature of 60 to &j” C, adclingthe

proaipitating reeCcnt at a rate of 4.ml/min. Using these conditisnsa it was

still 5~~ossibJe to consistently obtain satisfactory precipitations so the

oheruicalcoaditlons at which the aoetate prcoipitate initially formed were

varied. It was finally found that good precipitates could always be obtained

by diluting the PU (VI) immediately after NaBrO
3

oxidation, to 002).I.M md then

USing a precipitating reagent of’20751.fhkAc-2-41dNaN().
3

The original oondi.tionsusing a temperature of 60°C and a precipitating

reagent addition rate 4 m.1/minin the eight gram apparatus or ~0 ml/min in the

60-gram production apparatus were still rctained~ The general proced~arefor SIWYI

an acetate precipitation can ‘cmrepresented schmatica~ly as follows:

.

●
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0.2@d PU (VI)

IiaBrO
’03’ 3“ ‘Pwities

I 2.75hlN&b
3.40M NaNOx

Sodium

light red oolor.

I 0.3M MO
-. —..

I ----L”l.la=~~pt.twice *th.. Withdraw Supernat8nt

,-L Withdraw supernatsmts from eaoh wash

-~

p3utonyl acetcite~ as u6ually formed in this process is pink to

VJhenpure cryst~ls &re formed, they are bright red.

Volubility of NaPuO@A&
●

The volubility of NI&UO#
3

i~s been reported in another publication

(LA-1G4)● ‘R-10figuressgiven in this report, 19.5 grtamsiliterat 25°C, and 37.5

/,pw5L8 liter at 95°C~,a indioate that one of the principle disadvantages of u6i.ng
B

a
the acetate procipitati.onin the purification process would be the high loss of &

..il
PU in the supernatant and v,m~hes. A3thoug!l the high concentration of NM+ (3 to

~ usedj cut downths solubilityto ~ mg Pu/litertheruw.6un mm grater

1

10438(350 mg Pu liter) due to smll suspended particles of the precipitate which
i

Gould not settle, evep after many hours, and were removed with the supernatant~
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The total IOSG incbrred due to the acetate step in the procedure wus

1$ of the.total Pu involved in the proce~s.

tha highest Pu 10$58step in the prooosso 1%

?hi. mado the NaPuO&03

was natural, theme that

at Ieaat

precipitation

when the

cvthbrcxtraotion and ‘Pu.2(C20L)3precipitation was found to bo successful in removing

all impurities below tolerance limits that the acetate precipitation was droppsd

from the prooess (sectuse of Ca.(IiO$2as 6alting..~utagent under extraction data

in this report).

ImpurityRemoval by NaPuO#A5 precipitation
,

The aoetate precipitation followed by two washes of the ppt. was most”

useful in rer++vingLa and a fair percentage of most other elements. All the

available data obtained here is presented in Table VI (part F, Summry of

Purification Factors).

fii$#ic!!
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c. Pu (III) Oxalatc Prcoipitation

TheIpurification process first used, (acetate prooipitation and ether

extraction) possessed no mewm of removing U from Puc There wore two reasons

why a meana of removing U wao neoessary in the process; [1) uruziiw sulfide

oruoibles were used for reduction and remelting of Pu meted and r~oovared Pu

from theee eourccm was highly contaminated witih73,and {2) there WRS no way

of knowing just how much U would be present in futura Clinton or Eh.ford

plutonlum It would be very diffioul%, because uf the ~hemioal similzmiky of

oxidation

to one of

,,

~oJ2Dto effaot a sq+ratiosa if both Islemcmt8were inthoir higbast

a%ate. For this reason, it was oonsiderad best to reduce the plutonium

would form od insoluble Pu compOund but a fairly so+uble U02* uompounds After

a great deal of research, the best precipitation found for this purpose *S been

the oxalate preoipitatw, ~(C20~)5. formed by adding 006’7M~C204 to a solution

of Pu (J.TX)nitrate after reduction with iodide ion.

So far, thie report !WS dsalt w{th two useful purification steps, Now-

with the advent of a third step? a wor~~le process had to be devel.opedwhioh

would prdceod smoothly from one ~tep to”ths next. Ibwa8 D@eSEl#.Fytht dry
~

conversion be given a I% compound which ~ould readily be oonver%ed to PU020 P? ~
-

03@4) ~ IQd thi8 requirement very W031 qo an oxalate precipitation hd to bo the
3

.
● last step in the process. It waa ’consid’oradbest to have an

aa the first step beoause tho separation faotor of U from Pu
-a

.
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It was fairly easy to oxidizo the Pu2(C20~ ~ to Pu (VI) nitrate’and C02

using NaBrO -ENO .33
After oxidation the NsPuO@3 precipitation -s made,

then, after dissolving the precipitate in IWO and ether extraction was
3

‘ made in the presenoe of N~N03 as a salting-out f@mto The Pu (VI)-l@dm

ether was carried into a boiler whore the last oxdato precipitation WAG

oarried outo This prooosa was used on a production scale from April, 19).&

until August 1945 and is rapresxsded auhema%ically aa fo~lows (See Lfi.@5,

“ArrProcess):
1

I Pu (Iv) - Pu (VI) mtiture
I

I filM ‘3N0 (d sufficient for reduction)
3

I

~ Reduction

I PU (III) Nitrate I

I 1%3-= 3 I
I Dark red I - color

3 I

I PU2(C20Q3 (wee~g crystalline precipitate]

~o.yd ~c20k Supernatrnnt

-’0.8M HN03 13\r+ (deep rod)
L

{

*

~

Withdraw supernatazzta Wa8h
l%~ei.pitatetwieeJwith ~0.

r
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1.%?J%Q2AC~ (gink to red prcoipitate)
.

~~ to ~ M Na+

--Oo5k?Ac- Supernatiant
+0.5M E4c (clear)

i

Withdraw aupermtant
~:ashprecipitate twice with
~sOM Na+ - OS3M Ac- O02M HAG

I
NaF’uO#c3

I

1 Ectraot with diethyl ether
isato‘boilern.

I Pu (VI) NitrfAtO
-205M mo3

I
T

I HZ Reduotion

Pu {111) Nitrate

s“/15- = 3

-3.OM EN()3
(Dark red Iz- color)

I

%c204
I —.

~~(c204)3 (green oyrstallino prooipitate)i

rhz-= 3

ad m3 Supernatant

o*3hl~c20h (dcmp red)

Withdraw aupernatant
Nash prcoipitato twioe with
o.I!$EQC20& -- OZLM HC1 and

once with
u

so \l*
~$!!
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Initial Studies on Use of the Oxalate Prcoipitate———.

The first problem entailed a doterminxtion

solubilities of Pu (C O ) and of W02C204. Furthers
2243

of the comparative

the possil?ilitythat

tho PU2(C20Q3 precipitate would carry down theimajor portion of the U02~

with it r-s not out of the question@ so the actual separation faotor of U

from Pu under the conditions used in a pu.rifioationprooess must be fouud~

!Venkerhas already determined the Ksp of U02C20~=(cU02+5 (cC204~

e 1.?3X1O-9. For purposes of comparison it nws necessary to determine the Ksp

of Pu2(c20@3:

K8p =

Two determinations, made by

[%)2 [CC20L=)3

independent workers .26 and, gInvevalues of lXIO

1.12X10-26 for Ksp o.fPU2(C204)3. Botilof’these experiments were made imme-

diately after HI reduction of Pu (IV) so that the aupernatant above the

preoipit~te contained ~\15- ratio equal to-3, a known molority of Ii+and of

H#204, and a known concentration of PU+3 in equilibrium with the prcoipihate

(determinedby radio asss~). The coneontmztion of C20~=rws calculated from

the dissociation equation.

CC$4 = KI K2 (c~c@4)

(cH-+)2 —

htor~ experiments were performed to

.

check these data. T%is time, pure

PU2(C20~)3 l%%Smixed with ~0 and the dissolved pu~ concentration datermizmd

by radiornsrjay,Under these conditions, Ksp = 3038 (’%+3) 5 a8 CC204= (3[2) CPU+3.

The value of Xsp obtained by tini.smethod after allowing 15 minutes for the eyst~

to some to -26equilibrium vr~s100!3XIO , an exoeedin@y good cheak on the previous
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two values. h sntcresting faot was brought out during this workO Samples of

tho qm’natant were taken at time intervals and it was found that the con-

centration of PU present in tlm supernatant increased gradually finally reach

ing a maxh,un amount after about 2-1/2 hours. This either i.ndioate~that it

takes this long for tho equilibrium;

to be established, or that s3@t oxidation of the Pu [111) to form Pu {IV)

and Pu (VI) is taking place thus all.o’wingdissolution of additional PU+3 from

the prooipitate. ~ecause of the exoel~ent oorrelatiotiwith previous data, the

latter was takenas tho most logical explmationo

Under the conditions used for tho oxalato precipitation, U02C20hvmuld

havo a volubility ofu28g of U per liter$ while PU~(C204)3 would have a volu-

bility of only=-O.@ g of PU+5 per liter, This great difference in solubflity

i.ndicat6dthe possibility of a good separation of U from Pu. Expemimcmta were

performed in which known amoumts of U02(NO$2 were added to samples of Pu (111)

nitrate and then an oxalate precipitation carried outo Aa determined by

malyses, the concentration of U02+2 was out down by factors of about 20 ko 50

after a single

pu+3

to give a very

oxalate preaipitationo

was f’oundto oomplox reudily in saturated K2C204 or +C204 802ut3.on

soluble green oxalate comploxO FJr this reason, the exce8s of
●

A

@C204 used for precipitation hadto be controlled rather well~ It was fouad

best to keep the ooncentrationof excess ~C20~<0.@ and have tha d concentrationF*

> 0a5Mto koeP the dissociation Of ~C20h down to a m&imum. ~c@l!$\F\’

.
In actual practice the oxalatcIpreoipit~tion proved to be a very
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8atisfackory step in %he purification process. Onc&a satisfactory reduction

wa8 obtained, i% was very eaay to obtain a precipitate whioh would settle

exaecdingY,ywell even after sewrd washes. Bosldea rbrnowinguranium, a fair

peroenta~e of many othor impurity elements were removed by the first oxalate.

T!tislightened the lo~d considerably on the following purification steps in the

proooss. Al? of’the precipitations used wore carried out at room

No particular advantage could be found in precipitating at higher

Aa in the case of.the NaPuO#ic3 precipitate, 81OW addi.ti.oaof the

reagent (~~ml/min) produced a somewhat better precipitates

Purity Achieved by ’Singlo.Pu[111) Oxalate .Prccioitation.———

temperature*

temperatures.

pmoipitating

three washes as a patisfaotory purificxakion prooe6s (see ‘Cf’Prooess, LA - @j,

for detailed prooodure]~ Four &gram runs and two 160-gram runs were made follow.

ing this procedure but the analyses obtakwd are not sufficient to wurran’tits

immediate use. After a single Pu (111) preoipitm.tioza,the conversion to PU F
4’

reduction of PU F to Pu metals and the a-n background count of tho metal were
4

all Satisfactoryg Tho main diaadvasdxqe of this procosa 5.sits inability to remove

I.&. Both Clintonar.zclHanford Pu contain aboutiI$of this %mpuri%y &n& it must

be removed to meet purity to)era~oes.

present in Hanford material were to be

quantity of uns~tisf%ctorymetal might

report in

purification achieved by the

Furthermore, if any of’ths inqmri*ief3now

increaeed withoti Vmrning, a oonaiderablo

be produced.

oxalabe precipitation oan be found in this
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Loss of Pu During PU2 (C20~3 Preoipitai!ion

*e
—-——

Lcmsea of Pu incurred during the oxalate preoi.pitationfrom PU+3 in

solution and solid suspended partiola of PU2(C204)3 in the supernatants and

wasllea ma never excessively greatg The total IOS8 during the

precipitationand % washes was about O~~~of the total PU in

me total loss during the last oxalate precipi-batiionand three

first oxahta

the process.

washes was about

O.’?#of the total Pu in the procos8. LOSS during the last oxalate pwoipitatim

is higher not only beo~use of’Ehe extra SO wash of the precipitate involved,

hut also because %.5M H1 was used for reductim of the plutonium to pu+~ instcmd
—

of KI which was used for the first oxalate precipitation.

last oxal~te would necessarily increase the volubility of
.

.
possible kO USC!E2C20~as a

-
satisfactoryresults. This.

and thereby reduce the loss

●

precipitating reagent instead

would aut dovm the @_ concentration considerably

due to Volubility of P% (C20k)3. This procedure

has not been adopted on a production soa~e. Respite the additional loss involved,

it WAS found best to keep the # at least o.~~d~ TM.s produced $. much ~o~e

crystalline precipitate which would setitlebetter, and achieve better purification

than when a lower E+ concentration was used.

Effect of Loavjng P~(C20~)3 in Boiler after Ether Extraction

It was impossible to remove all traces of the PU2(C204)3 precipitate

left irxthe boiler after the purification prooess (Fig. 1 Apparatus)e On the

following %uufi in that apparatus, the first use of tho boiler would be to .reoeive

fio#&)2 . HN03.1aden ether and boil off the.ether to be recyoled while re-

taining the PU02(N05)2 and HN03 in solution. It was thought that tiletraces

of !%12(c20& in the boiler might react with these su?)stanoesto give a trouble.

some compound or prooipitate which might interfere with the

reduotion ~nd oxalate preaipitatione A number of runs e

fw

&@:Al

subsequent HI

made on the 3.gram
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~oale in which PU2(C204)3 was ~eft in the boiler mixed with water or di3ute
.

HN05 (<1. W) during an ether extraction. In every case the precipitate dis-

splved to give a clear solution pf plutonium ~itrate. When 1~0 to 1.5M EN03

was 3.eftin tho boi?er with the precipitate, dissolution ooourred in ~ to 20

minuteG depending on the amount of preoipitateo I& ~0, dissolution of the.

“precipitate.’waGcomplete in 30 to @ mlnutea after it was exposed to Pu (WI)

nitrate and HNOZ oarried over by the @there Premsu.ibly,

HN03 prqmnt in the boiler:

+4+-+12H+ + &’u02’+2->~pu

D. Reduotion of pu (IV) aud PU (,VI)

The plutonium reoeived at Site Y was a mixture of Pu (SV) and Pu (VI)

nitira%es. If this material wuro to be purified by the “AN procosd, in whkh

the first step is

-+3reduotion to Pu

were EOOOH, H2C0,

~ p“2(c20~)3 Precipitation, a astiwfaotory production tiosQe

ltidto be iievcloped+ Various reagents ‘testedfor this use.

13#t,electrolysis, ~and Pt blaok and 1- (from eith& KI or

RI) ● The most satisfactory reducing agent fouud for use on a production scale

was l-. Either XI or HI was added direotly to the mixture of plutonium nitrates

while stirring vigorously. 15 to 20 minutes were allowed for complete reduotion.

A crude ~olorimekrio determination indioated that the half-time for 1- reduction

ofa Pu (IV) - Pu (VI) niinmto mixture -s about one-half minute, so the time

used for reduo%ions (15-20 minutes) gave essentially oomplete reduotion. After

ether extraction, the Pu (VI) nitrate in the

before the last ~(C204)3 precipitation man
.,,

this reduction to avokd contamination of the

boiler ruat alao be reduced to PU+3

be made~ HI was always used for.

pure product with K++

The following reactions represent the deduction of’Pu (IV) . Pu (WS) by

x-: u~@lWD
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(1)

(2)

Besidee the I-

oxoess present

(3)

J..&=

2PU4 + 3S’—> 2PU+3 + 13-

2Pu02+2 -t-91” + 8H&+2PU+~ + 3130 + ~0

used to reduoe the plutonium nitrate, there

to complex the 12 formed, by the reaotion.

12 + r~13
.

U8ing given values of K and the known polarities

of 1- and 12 in the equation

K= (I-) (12)

(&j-)

mud b,esnzfficient

for the 8olubili%y

it was possible to caloulate the 1-/1 -
3

ratio just neuessary to keep the I -
3

complex stable (no 12 precipitate). For temperatures of 2(3to ~0° this ratio

equaIs 1.06. FUrther there are .670 equivalents of oxidizing power in reaation

(1) and 3x~670 = 2.01 equivalents of oxidizing power in reaution (2)* Thus for
.

each .670 oquivdents of OXidiZi~ power for plutonium, 0.335 moles of I “
3

are

formed a~d 10005 mole8 of ~ are neoesssry just for roduotion. A total of le3@

moles of 17’,than~ is the minimum amount required for reduction of each 0670

equivalents of oxidizing power of plutonium ni@ute. IX was decided to add

one mole excess of IV thereby bri.mgingthe 1-/1 “ ratio of the supernatant to
3

Thi8 exoess of ~ wms considered adequate to meet all poseible Amnging conditions,

# Necessary for Reduction— .-

By chemit?alanalysis, H@.fordmntor$al was found to oontaia about ~0~
.
.,

Pu (IV) and fjO~PU (VI). Tho Pu (Vi) was a8sumed to he n02* beoaussi of its

‘~ (-wi~ichrequires nO
.*

similarity to 1102+2* Then if Pu (W) iG assumed to be PU

@ for reduotion) it should be possible to Ixaseall @ oaloulations ou the 5cl#
.

Pu02* present. When this was done, there Wasnlt sufficient @ present to enable !

!-
kho reduckion ko go to completion. Several factors may be involved hereg (1) it
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was intpossiblot!>do more thkn osti,matothe # concentration present and al?.

our estimates may have been high, (2) the actual formula for tho PU (IV) ion

my be PUO+20 If the latter is true reaotioa (1) becomes.

{~) 2nOW+3r +@-> 2Pu+5 + 15- +2E50

This would aocount for the consumption of

evidencs tlnatI?uO+2 is the eofwal complox

In order to avoid the necessity

decided to use 5J5M HI for all reductions

agant alone supplies ample H+C.

Temperature During Iodide Reductim

When put an a production dcale,

extraction caused a

was believed due ko

*O find Q method by

nmde using the same

I ‘. This solution
3

@not calouliatedfor but we have no

ion form.=

for re3.yingon H+ calculations it waa

pn a production aaale. Then the reduoing

the last HI reduction aftmr ether

grest deal of oorrosion trouble from 12 liberation. This
.,,

the oxidation of 1“ by the excess HN03 present. ~ order

whioh 12

chemical

was held

by thiosuli’atotitration and.

liberation could be avoidedO an experiment was

conditions in the proces69,@

at known temperatures and the

eolleotiag the ~ formed on a

HNo5- 1.524r - 0.5M

~ 1ibcrated determined

‘oold finger”. B01ow

30°C0 there was praoticully no 12 liberated, but above this temperature oxidation

of *he I- by HN03 ro6e sharply and a great deal of $ was given offe Furthers

it waG found that the reduetion of Pu (VI) by 1- liberated GO Koal per mole of

PU. on R ithg scale, this would mean the temperature during reduction-would

rise 27°C, if 100~Pu (VI) were present and 34°C, if $O%pu (VI).” Therefore, @

in order to keep the temperature during reduction below 30°C, it was neoesmry

to lower the tempcrr~turoof’the Pu (VI) .

1

HNO mixture to l~°C before reduo~lon
3

and keep coolant ciircu3atingaround t!~eboiler {or extnactoro if it were first

Xl rsd]mticm> .Q’17clurinm redm-kion. A7SCI*ha Y-s+.-n? vcinm+.+nn k..d +a II- b--+
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by controlled addition of HI. Reduction of the Pu (VI) by r was just as

complete in the same time as at a higher temperature (based on oompar5.sonof

yields).

. Effect of Various Reducing Agents on Pu (VI)

S02 was used to produce very satisfactory reduction

Pu (111)0

It was only moocaaary to bubble S02 gas ‘throughthe

A
* solution or add oold, saturated S02 solution to it~ In about

of FU (VI) to

4H+

Pu (VI) nitrate

~ miuutas, reduotion

* to blu~violet Fu (N03)3 solution was oomplete.

Formldehyde9~c09 reduced PU (VI) nitrate to its lowest v~le~ce

8tata quantitatively.

2Pu02* + 3~C0 + 21f++Pu+3 + ~HCOOHi- qO

Tho reduction waa oarriad out i.na ecaled container (t~ keep all

solution) at 900C. Under these conditions and with@l$jO#excess

.

the ~CO in

H#O, reduction

was oomplete [1.O.ingUcale) after e.bout?5 minutes. On several rexlucticnswing

&) to 80 mg of PU, a green precipitate of unknown ocnsti~utiionwaa formed. It

usually took several days to di8solve this precipitate end thereby complete the

reduotion.

Hydrogen sulfide, H@., produced complete roducticn of Pu (VI) nitrate

in less than 5 hours ut room tonperature,
..,

2Fuo2’@i-3fi@+2if-.42Pu+3 -i-3s0 +40

e~ The free S0 formed In this rmction was centrifuged off and tho exoess E@5 removed

by boiling on a steqm bath.

IBICLA!NFED-=BYEQQ

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



.
.

-49-

Elf30in?a1y8it3of a Pu (VI)

Using about 20 milliamperes and 1.6

in 35 minutes,

UNCLASSIFIED

nitrate solution produaed Pu (IV) nitxa~e.

voltss reduotion to Pu (IV) was complete

~uo -i-2 -1-2
2 + 2H+ i-261-*PUO + so

After rcductionflno prooipitate was obtained upon the addition of either NaAo

or HE’so it was estimated that therq could not be greater than 5%of’ PU02+ and

Pu+3 prewusb. It is possible that

would furbher reduce PuO+2 to pJ3

2. ~will reduce PU (IV) to

. oatalyst and a fast stream of ~.

2PU0’2-t~ -1-21i+

Because of bho meahanioal

Consistent reduction, none of these

acaleO

. .

the use of different elsotrolysis condition8

but r?8earoh on this prob’lemwas discontinued

I% (111] inz10 minutes using a Pt” black

Pt” blaok
~ 2PU+3 +

difficulties involved and

procedures were ever used

2H20

unoartainty of

on a production

“*
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E. Oxidation Research

~lAs\HED

. ,,

-.

Oxidation of Pu (11S) and W (IV) to Pu (VI) nitrate was necessary

as a preliminary to either a liaPuOAc23Q rccipit=tion or ether extraction. The

first oxidant used was 0.2M M Cr Cl~ ~ ~ .,lM HN03 and the oxidation was made on

dissolved plutonium nitrate from Clinton (principally Fu*)o Na2Cr207 was hot,

& tmtiafactoryoxidizing agent for sevsral ressonsm Tho oxidation required from
.

3 to 10 hours at 93°C depending on how long it took for in insoluble plutonium

chromate oompound initially forped to d$s.solvo. Often@ it V*S impossible to

dissolve the last traces of this oompound. Also when the Na~Cr207 oxidation
.

was followod by a Na PuO#03 precipitation, insoluble ohrosates of the impurities

present also prceipitateclat the pU of’5 attained~ This meant, of course, that

there wm virtually no removal of suoh impurities. After Investigation of various

oxidizing agents, NaBr03 was chosen as the best agent on a production and research

basis. The Br2 formed during oxidation was driven off, no further metal ion

impurities were introduced, no

ib Ster●

NaBr03 could be used

insoluble bromates were formed and oxidation was

to oxidize the solution of Pu (IV) nikrate in 1-2M

liN03prepared at Site Y by dissolving the plutonium nitrate paste raoeived froRL

Clinton or Eanford (first step ia ‘%n Prooese)j

5PUO+2 +2Br0- +213+ !,
5

> 5PU02* +Br2 + ~0.

This oxidation wa8 complete after heating~at 93°C(boiling temperature) for one

f
hour. A 100 excess of NaBr03 waa used.

For the “A’rprooess, NaBr03--Wi0 was used to oxidize the flrsti~
3.

(%$!J3 pro@itat8 to PU02(N03)28olutma ;
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This oxidation was complete after hooking at 9~°C for one houre Temperature

had to be raised slowly to avoid violent Br2 libora~~on -d C02 fo~~n~ *C%
.,

if uncoakrolled,would carry the oxidi~ing mixture over into the reaotor. The

first step intihis reaction mybe oxidation (at r~omtmperature) Qf m2(%?%)3

tO PIa(C20& by the BNQ~* This was indicated by am immediate color ohango of tha

precipitate from green to light tan and the fact that nO Bra ~S ~ib-ated~ The%

*S the temperature wa~ raised, the tan pU (C204)2 precipitate gradually dis-

Colved. Accompanied by copious evolution 9fBr~about 30~

2
100# excess KN03 wore used in the remotion mixture. After

excess NuBrO md3

oxidhtion$ the Pu02

+ (N03)2 solution in IM iiN03was a olear wine-red color.

On a production scale (160g Pu) there wa8 ooneiderable difficulty in

consistently obtaining satisfactory oxidation of Pu (VI) o Pu (IV) dtra~- ~R

m EiNo 03 (%” Process). In many cases an insoluble.precipitateof unkncwn’
1

compositionwus formed whioh was very diffiault to dissolve. This prooipitate

was undoubtedly a plutonium compound GO it must be dissolved before an ether

extractions the next stap in

to complete the oxidation by

and oontinue heating at 93°C

the proce$s, Gould be Iwdo. It was found possible

adding &n additional 50$ excsss of NaBrO and UNO
3 3

until the precipitate was in solution. often ‘this

required several hours. A possible explanation for this diffiotity”oan bo found

in the fact that “thestarting plu~onium nitrate solution before moh a troublesome
.

oxidation wae u.sua)lyan intense green oolorg This green oolor has beta assooi-
.

ated with a polymerized form of Pu (IV) nitrato whioh oontains at least eeveral

-. thousand Pu (IV) atoms in each molecule of the polymer. Tho polymer may form

a precipitate which is very hard to difieolvo~
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Oxidation of 13r0
3
- by ~03

Because a

oxoecs of Br07- and
J.

two oompounds might

troublesome oxid~.tioncould be completed by adding further

’03’
itWAS thought possible that reaotion between those

bo euffi.oicntto destroy each rdher, thus necessitating

replenishment of these reagents to oompl.etethe oxidation to Pu (IV). An

experiment was performed in which 0.335M NaBr03 was reacted with 0.5M, 100~

2.OMand L@ ERi05at 93°C (temperatureand oomcentratioraof IiaBr03used in the

prooees}. Aliquots were taken at definit~ time intervals and th? Br03” detrmuiaed
*.

by titration againstistand~rd %hiesulphto. With 0.5M BN03, thercswas practically

+
no reaction f3Nter several days. With 1.014IiNOq,there was slight, noticeable Ilr2. .

liberation but it was not fiuffioientto dotoct by the titration used in this

.
experiment.

‘ith 2“oM ‘T03’the half-time for tho decomposition of the Br03-

present wasx50 minutas. With @ HNO
3’

the half-time for BrO~- deeornpoaition

wF.sx20 minutes. As the usual @ ooncentratian used

lM, there is probubly very little loss of NaBr05 snd

.t

.’

during oxidation is about

BNO due to their interactions.
3
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k Fo,Su@mary of the.PurificationAohi~ved,by Various Proocwssosand by Single

Step@ in caoh Procesae

!hibloVI

worki~ on various

have been given in

where purification

part$lby weight of

ia a summry of 1210im@rity separation data obtaiacd while
.,

chemical proaekebd fdr the purification of plutoaium. Retaulte

‘rPurifioationFaotorofl(referred to by tho abbreviation P.F*)

fa(rborequals the parts by weight of the impurity per million

PU (ppm) befo~e purifkcaticm divid~ by *he p=ts by ~o%h~

of the same impurity per million &rts by weight of Fu after purification for

one or a given combination of purifioat~& steps usect. As referred to in the

table, these steps are:

Oxalate Precipitation --
.. A_oetatePrcoipltation .-

‘“2(c204)# Preoipitition followod by two or three washes.

NCWUO o prea$.pitationfollowed by two washes,$3
. .. Diet~yl ether extraction of plutonyl nitrate u8ingtiher Extraction NFi#?03

.

l?~N03 as a salting-out agent,

Ether Extraction, Ca(NOa)~-- Diethyl other ~xtra~tion Of plutonYl nitrate USi%

Ca(NO$2 as a saltlng-out agentd

&my combination of tke above steps is known as a ‘Proceu8”Q AS referred

to in the table, these processes we:

PDF. is obtained from the oaloulated best estimted P.1’.

Tablb VI), it includes mother oxalats precipitation,

%* Prooe8s --

. precipitation,
.

.“CWProceaa --

.*
See J.A.405and

oonai8t8 of an ether extraction, Ca(N03)2

(W3e notes following

and an oxalate

oonsists of a sing3e oxalate preoi@itationo

the speoial sections of this rmort for details of all the

,,abovesteps and prouesses mentioned. .

. .-.%,.,

!.
,
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Other terms used in Table VI whioh require explmation are:

Best Estimated P.F. .- Ba8t estimated purification factor refers to the best

average factor obtainable from cion~ideretionof all the data presented for

~ w@i~~l- iw~ity ~~om-~ ~er the 8top or process listede Presumably,

this P.I?.oould be used to prediot the impurity separation possible for the

.
.

.
w

. .

step or prcmess given if it wer~ to be Lnoorporated into u new purifioatiom
., /

soheme~ For ‘the ‘An Prooess, the be6t errtimatctdP-F. is obtained, where

po6sible, by multiplying the purification faotors obtained for each of the steps

in the proooas~ or using the actua3 P.F. obtained experimentally,whichever ma

tha higher factor. For the individual steps, the best valid purifioatton faotor

is givsn. It is assumed that an ether extraction, N NO is equivalent to an
%3

sthsr extraction, Ca(N03)2.

Element and State ‘J?osted.-

plu~onium and the oxidation

the time of analysia. E.g.,

Lists tine impurity element being separated from

state or compound in which the element appears at

after an oxalate precipitation, the element would

be present im a reduoed state, after either type of ether extraction, the

elemant would be present in the oxidized state existing after treatment with

lkBr03-EN03 oxidant at 939c.

Prooipitation .- parts by weight of the impurity element per million parts by

weight of Pu prese~to

All the data presented are dapendent, of oourse, on the ~itit8 Of

sensitivity of the analyaes u6ed~ In t$e sass of some of the earlier rum,

t

“I!ll

made about a year ago, theso sensi$ivit~os were not nearly so Iowas at the -
I ,.

. present timO. In short, O.Sthu mqthodq o$?analysis were improved, the purio

fiuntion factors obtained beoume grcwter. This m?counts for a good deal of the..
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irregular data obtained and substantiates the assumption that the highest

purification faotors obbqined (almoGt alv.ayslater than the original factor

‘ to Vfhioh

aXX$1y8i6

it is oornpared)

uaod and their

for any step or prooeiasara vdide The mothoda of’

sensitivity limits have been outlined In IA.406~

!

Footnotes used in Table VI.

1) Boron separations on thq four “agxmial” runs listed were made “using

U02(N03)2 as a‘stand-in for Pu02(N03)2. It is a6sumed
.

of boron from Pu would be the samo or at ‘16a8tolosely

.
were obtaiued from I& Kahn..

2) Zr.Cb mixture used was &-d&y

● in oxalio aoid solution. Run No.

traoer quantities detcotable by a

Zr~ and3~tidayCI)95

211J-Pand 217-P were

y-meter. Additional

a

-.

traocirain equilibrium

nwdo starting only with

quant5tie8 of Zr and Cb

(5ZZr and .02~ Cb with respook to Pu) were added as carriera during Run

No. 21~-P. The beet estimated RoI?.given for the ‘An prooesc is the lowest faotor

possible and applies only when total Zr.Cb impurity oontent exaeeds ~%. If only

this factor would be greater than”20Q,traoer quantities of Zr-Cb were ‘presant,

the additional separation being due to the aoelnte precipitation.

3) Sin(aQNa+ is introduced in”tho ‘Aftand ‘E’$~ooesses, the beat estimated

P9F. is oaloulated using only the steps following the introduction of Na+. From

the amounts of’Na+ introduced and t!m best estimated P.F., one would expeat&2

pprsof Na lei?tat the end of tlno‘p” Proaeas and<O~3 ppm left at tineend of’the

“IlnProcess if tho plutonium wero not further mntatinated.

4) Ga+2 ia intmduccdint~~o“B”Procewbefore W fhst purlfioation s~ep.

From the amount of Ca&
!!!in.tmxluqedand the best estimated P.F. ono womla -----’--—,
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~300 ppm CA left at t!xeend of’tho “B” Prooens ii?

ContaminatioRo

there were no further

5) A aosmiderable portion ~f the Sn present was addeda6a preoipltateat

the begiming of the process.

~ Run No. 205.F’ (first one 1isted) was made using radioactive lA140 tmacer.

Purification faotors were calculated from data obtained from y-meter readings.

7) From known chemistry, it is a~sumed ttit there will beIno U separation during
8 ,.

either an acotatw precipitation or an ether a?truotion~

impurities in chmt~ Pyrex-glass sample containers and purificdion equipment,

and C.P. reagents used in the prooess, Thu6, it maybe acunmwd that all the

purii%xation faotors given for those elements are Gonewhak lower thn the true

ValUes9

.

.

,
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\

~. Special Researoh Problems.

This par% of the report is a summary of the special re6earellproblems

the results of’which newer affected the purification processes used. Moat of

the work was done in tno spring of 1944 boforo a routine procedure for puri.

fic~tion ‘hadbeen adopted.

Iodate Precipitation:

The Pu (XV) iodato precipita-tionwas censidcred as a possible puri.

?Yoatiori6top, especially as a means of removing uranium. There were eeveral

difficulties, however, whioh prevented it from being used on a routine produeti.oa

basi80

Tho most successful method for obtaining a good RI (IV) iodate prcoipitato

oonsisted of the following 8tiepe:

(1) Red~oo tho plutonium pre~ewt in HW33 solution to PU+3 with S02 o

gfisor cojd SOa saturated sal-ation.

[2) Oxidize thj Pu& just to Pu&

prtwsencoof lM HN03 solution.

(3) Add ILT03..HN03to prooipitate

by heating cm a steam bath in the

th6 Pu*aa Pu (N] iodate- Enough

prcoipitant wus added to give a supernatant

2M m?o3--0.2NFI103.

Onoe formed, Pu (IV) iochato-MAGvery hard to

above the precipitate of

dissolve oven by the use

of oxidizing agents such as BrO~- or Cr207=0 Oxidution with

at least 3 hours at 93°C (“tracer” scale). ?’,llenelNaPuo@3

made after SUCh an oyidatione 12 pr~i,pitat~also. This was

I?~2Cr20#iOl required

precipitation was

probably due to the
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iodato precipitate.

● 0 ● 00 ● ● ● ● .

-@- Hm:UbJCIAJJIffE:k

●0 ●:0 ● *9 ● 9O ● ** . .
● ● . .

● OO. .OO ::
9*.●:0 ..: ::

Of these U!++=and AO- weuw”u%.u”ss &&”?&%ss sodium. .

aitrate could be used to effect dissolution: Eknw?ver,any further treatment

of a solution formed h this way, aaused reprocipitatian of Pu (103)~

The IQC%AIXpreaipitatioawas qu~to maaoassful ia removing U from PUQ

Sever&l experiments wore made inwhi~h two iodate precipitationswere feud ●

The volubility of’Pu (XV) iodate in various media baa already been

reporhm? in L&&j. Sn2M HN05.-0.211X103 volubility of Pu (IV) ic)datewws

found to be 20 to 40 mg W/liter depondiag dn ‘Mm method of prooipi.to.tion.

Pu [XV} Peroxide precipitat~on.

Solubilitio~ for Pu (IV) peroxide in variou~ media have already be@n
> ,,
.

roportad on IA-63*.In0.~3M~T03--106M~02, ~dubility of PU (ZV) peroxide
a

was about ~0 mg Puf’literat room kemperatux+a. A few preliminary iSW08ti&itiOlMl-t
. .-“ were made to determine if.a p“oroxideprecipitation could be used in removing

m

U from Pu. It was found thot very poor U

was very diffioult to consistently obtain

Pu (111) Flusride Preoipltation.

rdtiovalwas effected. ‘Furthermore~it

gdod prccipitants.

The solubiliiyof #u {111) fluoride in various medis has bcxm reported

in LA-63.b U? RCI.-IN.HFthe volubility of PU (111) fluoride is about 50mg

Pu/liter ut room teinporature. In 0.6MiiN03-0.51&Hi?,the solubilityofpu (IV)

fluoride iG greater Man 1300 mg Pu/liter at room temperature.

The PU (111) fluoride precipitation was used principally

of bhe extent of reduction to PU+3 obtained wLth various reduotimg

(VI) i’luorideand Pu (W), fluoride arev.ry spluble while Pu [111)

as an Indication

agents. Pu

fluoride is

very insoluble. HE’maFJadded to the plutonium ~olution in JZC1or IiN@3after

reduction. ‘i’hoprecipitate,obtainedwas centrifug@ a~o~@ :o~!:bi3.ityof

::.: :
th~ plutoniumprcx?ipitate”presentdeterminedby rkki

b
:jj WS f’ot.md

●
-..

● *. : ●-* ● 00-
m ●

●m+qj(j
. . . : : ● : J:: liq[~

● : .*9 ..: : :
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‘chatPu (IV) fluoride is carried by any PU (1S1) fluoride praoipitate
,“ I-3

ThiGmade the above method of detcrmi.zd.n~extent of redudioa to Pu

Pu (IV) Oxalato Prooipitation

The”solubility of Pu (IV) oxalato in w.riou6 media has already been
,

reported in 1.A-63* I= 00&HN03 to 0Q25M ~C2~~s the GOlUbilitY~~3@mC

PJliter at room tempero.tuxeo Tineprincipal roa80n for ro66aroh on the Pu (IV)

o.xalatepraoipitationwas for the purposo of determining solubili~ tider

varioua conditions~ It wd6 not considered to be of any USG in a purification

SChemeo

P3utolli.UmCornplexea

While engaged in refaoarahon WAAOU8 problems, tinefollowiag comphx

compound8 of plutonium wero obsened:

PU (III) o=mO - Green solut~on

Pu (IV)(lxalate-

pu (IV) Acetate -

PU (~) Phosphate

Pu (AT) citrate -

Orange solution

Orange 803ution

to 9+J+ nitrate

- Pink Solutiqn

Orange solution

formed by addirig

formnd by adding

formed by adding

solution.

formed by adding

formed by adding

Pu (IV)iodate precipit~tet.

m.
h

Q
.$.

excOrasK2C204

‘Xcess‘2c204

3s5MN8+-10%M

~Po~to P@+

exce?sBSodium

to Pu2(c20&e

Ao”.lo~M HAe

nitratioiiolution~

citra%e to a

● ☛ ● 0. .**

::: ● ● m. ● .
:

::.: :::0
:.:00● 0 bee ● *O ● @* ●:. ●

k Oa...cc:-.., -.-’

m
● . . : ● : .:i:~iYCIAWihff ●....::i *. ● . ●m:.:. ● ::

● *. ● m
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khan spocif iod which milo the  lead s h i e l d i q  t h a t  had bean glrnnsd ulmeooooury, 

%U uranium oontrat was also v o q -  lor. . 

Btonuro the Zr-Sb f iseiun c c t l v i t y  (most o f f i c i c n t l g  cep&r&tuQ in the 

CJOLZCC s t ep)  

.z:rab o iaplar  process ("s" Process) eozsirrtis; only of en CCIIOF extrust iou ~.Qc! ni! 

. x a l = t e  prooipit-tioir would g i v e  plutoniua oi' sa t l s fao tory  purity. 

sic!orcd ?os i ib lo  Via2 o s ing le  oxrilnto prauipi tat ion ['IC'' ?roaoss) night bo cr t icc -  

faotory if tho suspandsd' oolidn and lkthuaurn content wore raduueeC in tho Hanford 

rnterial. 

Ion a d  tho urenium watsst i t i ~  Ion, it ma thought sa-y probsblo 

.. 

It m s  ovuu ma; 

. 

Thuaa si:npl=r progessor iero not pushed Faaediatdy baonuoo it *an ureant 

t; produm purifier! plufoa im and the r o l l s b i l i t y  af tho "hn  I'roooaG had beon pro-dsd. 

. . .  . .  
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!Y,pra (3-1) 1ndio i . to s  the ‘florrr sf plutoniua froiti the bo:nb i r =  

which i t  2s rltcaivad throuzh t o  the .trms!’er bott2.e cwntaining the  purii3od plutonium 

iiI oxalate ready for transftr t:, Lira Dry-Coaversim P~OCCBS, ,  Pereoctagoc refer t o  

thc 150 p a x  s a u l e  of ogardtioa, 

FiZure (3-2: indioitcs the soquanco of steps ussd in the f irst  plutoniL;::: 

r p n r i l i c n t i o n  ?rocass developed ~t L ~ S  Alr~os, L.hs proosss was run on t h o  g a x  ~ o * l e D  
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Key to Purification Apparatus D i a p i r  

Cond en ear 

Boiler 

. .  Reservoir . 

Whor Reserveir 

Sxtraotor 

Beagsnt Reservoir 

Ether Vapor T u h  

. .  

Rea,;ernt Tube 

Acid Bubbler 

Alkaline Bubbler 

!3xtraotor Supernatant Bottle 

Boiler Supmatant  Bottlo 

.B trac ter  Supernetcint Tube 

, Boiler Supernatant Woe 

Extraotor Stirrins Xloter 

Boiler itirriq; ~ o t &  

Extra a t  er Tharaoraot or 

Ne 

0 

09 

. P  

Q 

' 4 0  

R 

S 

T 

TV 

U 

U' 

V 

Y' 

Ti  

x 

Boi lv Therinorscter 

Extrastor Stirrer B.mriag 

Boiler Stirrer Bearing 

Xash R i n g  

.&tractor Stirrer 

. Boiler Stirrer . .  

Extrastor 'Rdkgo~t Line 

Extruetor. Side-rrra 

Extrastor jaoket 

. Boiler jacket 

Gxtraator Esat Exohagcr 

Boi l ar  Heat Excharager 

Extracter Pump 

Boiler, Ahamp 

Trrnofer B o t t l e  

Tru n6 fer Head ' 

. .  
Eoiler Suupsrrmtamt Liaa 

._ . .. .. ___-  ..__- --.--- 



. .  

Addit ion o f  produot.&nd rca;cats: The 3roriilct or ,reagent s o l u t i o a . m s  .suckad '. 
. .  

from its  container i n t o  the ren3cnt reservoir ( F )  v ia .  the :'lexible reagent tube (H):. 

Fron.the reagent r e s e r v o i r  the solution could  be drained i n t o  either t i la  extraator '(E) 

or 

'by 

i n  

be 

the boi l er  (B), 

Stirring: A s o l u t i o n  in either the extractor (E) or boi ler  ( 8 )  coal4 be stirrei! 

&turting t h e  Pir-driven m t o r  (el) or. (UY) which drove the stirrer (4) or' (pv) mountce': 

tho ps-t i , : l i t  stirrer baarin,.; (0) or (00) 

the heat'exsh~ngor (U) or (U'j while  circulating a n o n v o l a t i l e  liquid, such us ethylene 

' 3 ~ 7 ~ 0 l  or butyl oarbitol, th rough the, jacket  (T) or (T')' by Eeans of the pvz;!;r7 (Y) or 

(V' ) 

or heatin:; cycle  could be accoarplishcd .without the aid ot' the 

. .  

A d u a l l y  'the heat exohanzerr were incorporated i n  the j a o k a t s  SO IA simer cooiin:g 

A ~esiutarrce t , h c r = .  

. .  
~ o a i e t o r  (N )  or ( v ' )  'WAS m e d  to follow tna tempqrstura, . . .  

Rmioval of superr-ctar& Supsrnstant. so1i;tions could .be w i  thdrrawn from either 
. .  

ths  extraotor (E) or boi ler  (a) by neans of t h e  superratant tube (-L).or ( L * ) . b y  9 : T l p  

: . in_: V ~ ~ U L I S  to the supercatrin't bo%tle (K') o r  (KI), Vra.luet3 ( 1 )  and '(2) or ( 4 )  and (5) ~ m r e  

dpsnsd criid.valve ( 3 )  or w l u e s  (6 ) ,  ( 7 )  and t8 )  'wai.6 closed, 

could be aoosd u? and d m .  t o  accomodate ?r83i:)it.&'.-*s18 Qf dif ferent  volulaes, 

The suparmtact txbes 

se t t le  or t h e  solatioris could react i-iith a d L d  reagents. 

R ~ M O V S L ~  of vapors: Vapors.oauld be razoveu !'rat the  extractor (E) o r  boiler (ti) . 



- 
i 

I .  c 
. .  

_ _  . ..... . . ...-.. -410 
. . . . .-._- 

. .  

the axtr;:tor driring oxidbt ion was ulriays necess-ry ,and o o . s s i : J n a l l y  it ivas d z s i r a b l e  

to r e i ~ o ~ t  iodine vapor Zra.. either the b a i l e r  or extractor d u r i n ; ;  a reiiuctioo, 

#ashin.: -Jxtra=tor w-tz.lls: The extraator walls could be, wiash*ci with d i l u t e  n i t r i a  

acid fro:% t h e  c i t r i c  a c i d  rosarvair (C) @r v i i t h  ether froif. the  ether reserviir ( D l  

by drainir:;; the  assired liquid, i n t o  the sxtraotor tioui-;h t h e  wash ring (P), 8 ~ 0 1 l w . v  

rczoval oi' the aqueous extrzctim racidue ,  It 

k i t h  ether dLr.in2 the ether extruc t . ix  to vrasi? 

by the oreepic;; ether. 

r 
' 

. .  
Gxtractim w i t h  ether: The aqueous so1utii .n in the extractor (E )  was coal24 to 

1:1atwem 10' sind 25%, the rater in t'ne b o i l e r  (B) W P S  heated, and coolant was passed 
. .  

c:yr:le., Sinse t n e  s y s t e m  we8 not  perfect ly  t i ; n t  a s m 3 1  a.:iOunt .of' s thar  h;;; t o  bc ' . l a ~ i  

in.' fron the cttiar reservoir (B) i'rm f h s  ta. tias during the e=-!xactioa.> The extraat-  

i c : ~  was stopgea 5 y  s ~ c k i n ;  t h e  extractor liquid i n t g  the s~ ipar~ '~~t ; sn i ;  'cattle (X), D i s -  



-I-- -..----- 

transferred fYqz tho boiler (B) to t h e  transfer bott le  (W) .by aonvsrting the truasfar 

b o t t l e  ( 8 )  to the transfer head (XpE olice of the boiler supernatant line (Yl0 Then 

with the .boiler supercstint. tube (L1) at the botta-?. of the boiler (B) and the boiler 

stirrer (e@> iuar;ir:x, ths suspended prsc ipi ta6e  was susked ovar i n t o  the t r u e f c r  bottle 

(1111) by asplyins .rrcu& throu.;h v a l v e  (? ) *  ' Xheo the precipitate in t h e  transfer bott le  

( W )  h a d  settled, t i i s  level of' the boiler supsrnzhnt  tube was set ohova the l eve l .  of' the 

preo ip i ta te  and %ha supcriiatant; :%is blown bask over i n t o  the bai l er  by appl s ins  a i r  

pressice ,tlhrou:;h valve (aio 
qilar;titative tr.. asrer of the yresipita.te aas aocomp'lished. 

This pro;.sss was repeated (four or five ti:?res) u n t i l  o , 

r 

. .  

t - .  

.. 



5. PurifietAtIon Results 

p l ~ = . a d  i n  the trsnsfer bottle Tollowixig ,rmrifioatlon but c o t  rex.o&t fron tho bot t l e  . 

I'or dry conversion 'RRS not counted u's o u t p u t  But 5rs a reaiaue. This sourse a f  r e s i d u e  ' 

s i x  rutxi before cleaning, 

peresnt, bit did a o t  opgraciably &fr"sat t h e  accuraey of t h e  average yield of' s n y  ruasn 

This lmdd the y io ld  for any Ziven run urrcertafn by sever31 

The i n p t  m s  ciete;.Minc& i n  several. mysc The c o s t  acssroto detei-mi-natica ' 

of the startius mtor ir t l  vms the ehzr;.ioal t i t r a t i o n  (see LA-461, Supp. I )  af plutoniuia 

I:I su l fa te  w i t h  aerio sulfsz'to. The &or o f  t h i s  deterxination IBS about ij,l . .  o/o, 

. . The 0 , l  o/o figuro reprssants  t h e  accuracy with . w h i c h  tho 21uixriiui zoascntratiaa 
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nara m i n l y  due to operetionrl errors &ad fsillty apparatus. The inproveaunt in yielil; 

auriag July W ~ S  pswtiul lg  due t o  improved apparatus but acaialy .hue to ingroved 0 p e i n t . i :  

The operators technique 1 w i  i m p o v e d  a i t h  experience but probably %he r,ost ia?lporbnt . 

ef fact PAS 

. 

. .  

the rise i n  the operators rnorolc as t h e  project reached its clilnax oJith thc 

T r i n i t y  RGd combat shotso . 

. . .  
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cd?solution.oontainlng870 m of 250 are held in a l-foot-diaaeter

atainlese-ste’elsphere~ The tampercOrisistsof a BeO sore eurrouMed bg

\
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A. DXSI(?NCOMBIDEBAl?mm

J~ Daaerhti ao

“!he‘Winterboilersor whypOw 18 a

mriohed uranylnitratesolutioacm ‘soup”in a

graphitetaaper. Its primarypurposeand use is aa a strcq mtme Of neutrone

whitih~by U& of a ~phite thermall$lngcolumn.oan providea highflux of

slow neutroaa, ‘

PlanmfOr a powerboilerware fh?8t drawn

1943by D*W, Shrat awklhts akmoiatea~ but thse plans

f- favorof‘elow-pouerboileror ‘lOpowwhlahwas builtaM used for the first

inte~ experimentswith enriehedmaterial@durlagthe spr~ a~ mmner of
>+

19440 A deaoriptim of thiswork is givenin IA-134. Experiencegained

wIth the laiwpcxmr boilerand expertmentamade oa the effectof addedabsor-

beksgehaqgesin tampermaterialand structuresetc.s provedto be veryueeful

In redesign~ the high-pmor boiler, Plans for the bypo were remlved am

extensively

December.
I

mdified an @a fall of 2944 awd the hypofimt ran at pmer la

A power~ about

clefsign.l’hiepouar,bweuie of

tw give a rlux of approximately

1 M was aeleotedaa a bmis fortho riml

tlw mall 81z* of the remtor, wae es*lwated

3 x ld” neufhowa/ae@# Ixt’the’ aeighbor~

hoti of the reaotoraml of abmt 109 at the inmm eml of tha thermalocUumm--

P
adequaterOSMet experimeht80A powermuch hi-r than 1 XW waa not Gon-

#.
slderedfeaalbletor eeveralseasoae8 The problemof extraotingheat tram a

12* ‘sphere“attluirateof, for e~ple ~ 100 RM, appea~ rstherdifflqlte

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE
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UN’’WFIED
e, ‘0-m

Ionlmtion from

Waa expednd 60

p$lwar.

rqalre arM-
.!

therewas e atromg posslbil$tyof thekolu~ion~sfrothing

Eqsrlments made OM the low powerboilerwith varlouatampem

and nieamrementsof tha effeatadue to the MmxWtlom of additl~ pipou

and dheetisof staimZeaasteelpermlttada ratheramurata estimataOf the

mtb of 25 ~qti rw w hYPOe

2he dlffaremoeala the (!Onatruetlonof the hypo ad 1*o wara:’

1] CM= frC81urallylauli?ate$0 ur*@ @lxwrto@requlradtO parmit athr
,.

extraetiomOf the fIssiomfragmextts~ 8) 3Elt@almttOapf th3 b@rOda$18

P
(30rlt,rol8yWtemMM Storm@ Y?eaervolrfor *ha #Soup;3)

addltIonalehlmrods-;4) Sntmduotlonof ~ horizontal
.

‘&@sY hole”*- * S@MWe to pem$t aoaeaato tha>

Imatauatlon0? two

Oma-inohpipe or

h%ghestpossible

neutronflux; 5) IntroductionOf wqter uoollngand air flush$mgsystems;

6) GOmatruottom of eamah ray aBd ?MJUtXOMahields~amd ?) Additionof a

graphitethexw@ialmgc$Olw.

The two moOt impOrtantslmplifieatiomsmade in the Orl@al

htgh p=- boilerQeslgmwere the elimtnati~ Of the aomp=handl~ system

the substitutIoh of Q EIUDPlecadm’hm-leadqmmrete

W ahiald.

Th@ILyp Olalmate dina 30’ %50”

ahleldfor themoreaomplam

rofan* is plaeodis mwh

a way that maUtrCtIMMtll f’WJMthe therMaloOIUMnati frm pOrteIeadi* to

F. “ the remtor have mObstmuoted patha for at lsast 9Q$i thus p$xm%ttingOX-.

ptilmumtswith oolllmatedbeamsof eitherslow or faat neutroma(aceMs. 1)*

The othermajoritemof aon6trmotiOmwao *he *Fecttonof a $xeotkat$mg toher

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE
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mM a snaildmmi(wl laboratoryto be US6d fm remowalM fiaaiomfrqgmeatsq

frcmthe soups lhlsdeacmtamin@iomlaboratoryia looatedIn a separate

buildingaml ia about 100V from the bypOO An under~ounl staimlesa steel

comhit ma installedto’oarrythe soup fra tbe hypoto thisapparatua~
.

Controlof the reactivityIs achievedby means Of four rods

(R’ig~9) threeof whleh are a&uated by safetydevleesawd drdp im’automat.

Ieallym the neutronrm exceedsa specifiedlevel. The fla is deteeted

by means of Ioxk$zation ohambersMoated in the tampers in the shield imaad-

iately

romo

abovaIt. and In the theraal.eOluSllg

The hype Is Operated frcm a oontrolatatiomam an adJolnlq

The power of the pilemay eitherbe aomtrolledmamaallyor held at n

speolfiolevelby means of an autanatle‘pilot*usinga modifiedamplid~

olrouit, An aoourateindicationof the power18 given.by a faenaitive@wren- ‘/

ometerwmnaotad as a null instrument to an ioalfaation ohamber. ‘I’MpowerIIS

also eomtimoualyrecmrdedon.anRWerline-@gus metesamd

gnabeamplifSer-s@ilew*,temo

The lsval@ the Solutlonin tha Sphere@ito

by a ealibratad

temperature, MIS

rate of rum of oooliq w“qterand.“fIuahlngairO poiitioaof the var$ouaeon-

Some ohamgtmhave rmently been made tn the boilerdue to the

unexpcmtedtormat,ionot a preolpitataafter abwt 1100 RX hours of very ,

- ~c~~~~’

APPROVED FOR PUBLIC RELEASE
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I ~“’
eatiMaetOry~ratiO% Testsare in prQ$r@Qsto determirnthe Oauaeand’

ellminate

@ration.

futurepredp$tationo Otherboileraolwtiona are @or eonaid-

Any changes@ improvementswill appear*n laterpubllcetionno
8

.

2. CbloulationOf L R’rm IODO Observations

A lNAIQb03!Of 6JX~r~lltS WWO done with the 10W-pCW~ bOilerto

give informationragardi~ thq inommee la the amountof M reqwlredto

0parat8tha Mgh-powar boiler~ Si~ee the totalamountof 25 avaihblo for

the bypowoo halted, it was naamaary to keep this
,.

poesiblse

me lopo tamper wa8 made fmtirely w

two raawnw for wlah$ng*O replaoeth~stmper

etruoti~ the hYP08’3) A -er Of the M

for eritioalhydrideexpexlnentaoa~ 2) thd

the fissiongawwaraya In the solutionand the

with

Inorwma a6 anlallaa

*O brlokao Th@M

another’aaterialill

were

eon- ,

Ibery12itaaan the tanperprwlded”‘

a drivingaouroe’Iof an 3ntensi& depe~ant On P@ runnlx h$atw whiohwaa
..’

umdealrable.titiaularlyif ae~itlw orltioalM8ureswMw mm to be MO*

Sewral t-r otiblnat10nawere triad with the 10POOA @raphita

tampergave, a critlctal ma*s d ?60 gnip an inereaae of nearly S00m over

the E@ t-per~. Nballq slugsPMMMKIin a lattloearm the spherein the

graphitedid not~~ apgreaiablyeA graphitee- baOk@ with 3e0 brleks

*8 ~80 ve~ ~~. !DJ$Sseh~, waa triedas a mooliup* a bl@h-core-Ba*

shelltamper in which the bi-th would act aa a m-rag shl.eld betweem the

sphere @l the B@. rinawo R thin BOO core end a graphiteshellware

aseembledand ‘thisamb@@lon m’m a mltteal MOOSIessentiallythe sameas.“

the mnplete B@ tamperso W- adoPt@ tor hypo use. ‘I!hIa tamper dM not

eliminatethe aawiaa-neutronre$x$tl~but&id releaw $mff.luiomt bridm fm the
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hytlride experimentwith no Inoreasein tho amount-e

The effectof introduoi~a stainleaa-steelaoollx pipewaa

meaauradby placinga shortse~tlonof the pips IU the where &ml obaervi~

the ohangoIn oontrolrod settingneoesaaryto hOM the bollerat @ritlcal*

A s$scllarexperiqmt deter+ad tbe efleotOf a ‘gloryholewthr~ the

spharee It wae plannedto .inoreaasthe wall thlokneosof the sphqmafrm

00030W $0 00060m0 TM effect0? this ohan&#$was estiaatad by fittinga

The estimatesof izkoreasedmass

were;

TMoker iaphara
.,

,. qoolingpipm

‘l!Qtal

24)*

eogm

30@m

for each of the abOve2teEw

1.

130 *

was an est~te of the allmanee to be ~
,,

the spharebv the expmaion of the aolutione In the caea @ the hyp08 this

effeotwouldxtotexistaa itwas plannedto leavea free apaoeabovetha solu-
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nmtroae with Immeasing temperature.The effeat,expreaaedIn *or&aOf grama

of 2?$ waa ezpeotnd to be mug.blypmportlmal %0 the totalmaas of 25 so

a meffioibnt @ ebout 0.9 gin/degreewas expeeted.

provedto be 1.3$ gm/degreei A totalallowanaec#
.

was takontO be 8tiri0tint for mm opentiao w

The aotualooe~ioiemt

60 @a at S45exoem

poe*iMlity of

borrowingfoilsor slugeof 25 and in8erti~ tlwm in the tampernear tha

boileras booaterafor speolalexperimentswas thm$ht feaalble~

A oonvems$onof the UranylsulfatetO uranylnitratewaa uOnaM-

ered nmesaary bmmee of thepr*lem of removi~ the fimion frqmentsa The

etherextractionproaemafor the titrat@wae a well-kWwn proo@d- ~ while a

oorreapoMing proaess for the 6ukNe had not beendevelopedand it did not

appearteaslbleto initiatea mjor researah projeoton this prOblamO ltlki4J

the thermaloross aeetioneOf 04 bama for sulphur and 147S fm nitxqpn

a oomparlsoad uranyl mlphate and mwl nltrati ‘WMWw Itiicated tkt a

the 10POestablishedthe relatiOnthat 1$ in K was eqnlvalentto 20 @I

of 25 so thiswould lndioatethatthe oonvamBMm from tha eul@ate to the

nitrate WonliiOost8QprQamat*3Y 70 @m* TM6 ammt waa at firstUz@er-

est~~ted by a faotorof two. since8t that tiM it wa$ thQUJhtthat 1$

in K Was equl?alentto 11 * in tho 10POO

Theohangos In the solutionami the struotwreqf the spherathwa

add up to 200m, maklq$theeetimatad theMW eritloalID&ae765g$m

Tlwactual criticalmacewouldhave beenabout 779@ had therebeen

enoughmaterialwith 1406$ enr$OhMMLtO Ths estimatesdesoribedabovethue

provedto be quiteaaourate* Tha availablemtorial of this enrichmentamountti

UNCLASSIFIED
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to 767~ awl the additional 10S @ Of 25 proaurodwas Otiy of 10.8%

enrichmentso that

mass turnedout to

artexmixingto a uonoentratlomof 14* thefhal oritloal

be 806g%

3* Deacmtaminationor A@ive BotIm $Olutlon
.,

The ahetiaalmethodQhosenfor decontaminationlaa$har ea&eo-

tion. Thisprocess dependsan the pqsibility of obtaininga faWrable diatri-

Eutionof TkE (~nyl mitsatehexahydrate) betweenwater nearlysaturated

with a solublenitrataand dlethyletheri Th&msthod has beandovolopedboth

hereaM(eleawhei?efor purlfieatlon of U and 49 agd alqofor doeontamtnation

of solutionsof theseelemento~ Zt has the IEdvantageower otherrnethadathat

it is a simpleoontiimmuapr0ae8s$G-paratlvelyeaaytooarry out byrsmote

controltiThe laterconsiderationis very lmpOrtantIWM the opeiwtO@’a stand-

pointshoe therewill probablybe several hwdred aurieaof
r
-ae*tvity

in the boilerw~ndeaontaW&tMnbw~s naaessary. It was W*IWMOIY

thoughtthat this situatlonwuld arlae,aftera faw m~tli~gqxMatiQmO but after

~000 hoursof ope~tioxkno de@ntamiBationhas been naeded~
,.

~The ‘Praatioalwd18tributiOnooefflolent$
. . >.

“.

~*,.aonaemtr@x.of TJ@i lnetkei’phase s
n . n w w Wu-“P-,.

fora’purewater-ethergstemdepetis

the water. mmWaoaitmted Sautl=

-ithas fallentiloo*m3e Beaaum @e

,

os the initialaoaee’ntratiamof@M in

&4M) D is abOUt 003; at 0~1 M
“.

di.stsibutioaooaf’floientis ‘iinfavorable

to startwith awl bee-s mom so us tlw extraction proaeedsi it $8 mot pos-

sibleto extruotall of the UME fr-’ purewatesinto ethero “In faot just,the

opposite48 feasible: tk3 U!Wi oan M completely @ed rw= ma ether

UNCLf$SIFIED -
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with purewataso 16 nearlysaturahd with a
I

~~dlsts~butioaaoefficientis much hlgher$aa htgbas 130s amt remaims

essentiallyoonstantdown to very diluti”IXW solutions~Um@r theseaotii-.

tioma it is possibleto extraatthe _ quantitativelyinto the ethero

m thi6pxooessthe fi86ioRprodllotware ‘notextraotedintothe

etherto the same extent as tho U am6 ehouldcowxmtrate in thawater phase

or waste, Preliminaryexperimentti2ndieateddecontaminationfaetora,of
,./ ,“

76 to 300 - i.a.,the toiukl& am ~ ao.tivlwwas .deareaadby a faet~

oan alsobe 10 timesthatpossiblewing ~~$. Thereforethe aotivo

boilermatwlal intwoduoed intotluiaartraetiosoolumnIm a sOlutionof

1 M EN03P 304 M Oa(M$)g@ and 007 M U0@103& In“hande%tra06iOM

usingan e@al TOIW of disthyletherth~s eve a distribution(Wd’fieient
.

of 8?’ The aol~ has.besnoperatedtith this solutionati no’lossof’ V

OIM&vado

The apJiarat&Is ahUU&@ the aaocnEpmwixflm 8MM (?lg, S).

9%e SOUP p18awashimgafrm tha water bofier are.stqcbd “inthe main tamk in

tha iuxW?$r4WlM vault.’ The naodsoary ahemloala are addedtO it h@e with ‘l@

aid @ the Sv PIPO extand~ abovegrOUJM. me Sma21souprea6rvoirin tb

OUMO1O is filledwith solutionfrom the tank im the vaultby ~ of oomprmmed

air. The UMR aoluttonnaarlysdniretedwith”Ca(M~)~ ,1sthenP- (bY

rn~ m ~N-) into“tlMt+ @ ~~ e-at~on Ool=t w~= 2$ ~eta **

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



.

lJNCL!$SIFIED

phasesdurin@thla stage, the lower 7 feet of the extraettoncolumnare paaked

with 8 ‘nnupyrexbeads. By th~sproaassthe U Is quaatitatfvelyextraoted

Xntdthe ether, TM wastewater I!ha#eis taken Out the b~tam Of the @Olwma

adl ~lsaardedafter testIng for U.

lb ether, whi~hn- oontd.nmthe uranium-is takamout tha top

of the extraot@n uolumn and intr@Wmd hto the bottao of tha

aolumn~ In rislngtthe etherphaseheremeet8distilledwater

the 4 feet of beadfa. The extriwtlonM nar revaraedand the

titativalyextraotedia%OtheWater aXM 18 drawnOut the batt~ of the
. .

stmlppimgcolumnas deoonlmninatedUIQi 80ikw0u Theether, now fr8u of .

uranlumtis takenant the top ~ thisoOlumnand raayaled.bel~ pumpedback

Intothe bottomof the extraotlon00IuM% Theseproaesseqcaa b8 followed

in detailOn theS1OW 8h@Q
.
AU of thesaop&tlOns are oomtrolledat a dletanae--frcmthe.

grotmllevelin the oaae of the vault.and through 1* feet of o-rate in

the mss of the eublele~ When the oolumssare operatingaatisfaotorllythem

18 no needto

mall portion

Ity m m the
.

#la autlvlty

enter the vaultafter the SOUP is In the stOa?agetax& My a
●

(approxtaa&ely3%) Of thissolution am t-rOrO of the aut$v--

,mb~$lo&t ons time;thewa8te&aontk%nlngthe majospost%oaat.

is removwdfram the oublaleat -O At psaseatit 18“belq

the ohemtaal laboratory, if the

f-’.
remove ether and to restord the

me maom$aatnatad mm la brtnagmout,Into

aatirityis low enOugh@,am thereevaporatedto

proper U oonaentxaMontarwater boiles

operation. If theaotivityis atllltoo high,tha eeoontaminatedUXE SOlutlon
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mn be returned*O an auxiliaryatQra@

UNCLASSIFIED

‘&m=
tank in #s, vault. Afterproperehea-

iualtreatmentii aan W@I be atharertraated. This oan be repeated until

the @etivityis sufflo~entlylow to meet requirementsof healthsafetyend

dfio ieatwater boilerop&tiOne

Aa the resultOf an aooMant it beeamaneeossary

‘pOrtlOnof the awtive pOller mupq This was an opportunityto

tO purifya

test tha appa-

ratuaand methodwithaotiyityin the

tlmatetleoontaminatlon,The solutioa

007 M h UW axkle@mtained abOut

order of magnitude expectedin the ul- ●

put thrOughthe 001- was ltissthan ‘

m Ourlesor
v

achtVitr: othmwisa ●

mn8 Itione and Operetiom. were aa praviouelydesosibed. @’er-aliresultsware

aatiefaatoryoa dficontamlnatlon’factorfor gaanasof S0 to 30 be- obti

talnadwith no 10ssof U in the aolumns;~

MaterMLle of ConatruatsollOr EtherIktraotlonsystem.,

Materlalauaad la oonatruetlonO* col~ mW be ~zad OS

follcms$

. 1. Plpas

8. Valvaa

valveson

Valvge on

% ZnMn6°

●

mm Sollttione, water, azM wade am l/5~

steal pq)ao

.

stalnleae pip* are l/W ataialeaaglobevalves.

to pipes by Oxpan%i?n fittingae

. UNCN$SIFI
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tlolumna

Mlwmna are atamdard I** mmmeroial pyrex pip8, ?langpd

ends and fitted to 8t4nle6s pla$em by 6 fw?~ewadjoint ~lnat

Oolumxupaakedwith 8- S03M Pyrex beads.

!ra!u

“AU tmka em omatmoted d 18-9 stainleesplate with

ramovableaad aze held Sm plaoeby a boltedjo~mt‘witha

fibbergadmt O ,

Ploor pan

Pallis LMMU$ruotad of 184 8taiIllassplak , Wdkdb

Rlwrs

Risers are

bottom emt

Pump6

of Sw %0-8 stainless %tab$~ with etalmless I

aide m .W(ildedOmo , ‘“
. .

‘:,‘.’,,.,4.,
,. ,“’.,

Pumps are omwtmdod: M l@-$ +ald.sa ay%~ Wli-,,. ?,;

mtaplad to emrdal atainlesm d“oubWohad$ ball-vmlvoa

M@ Opmated by n l/m EePo -OWUU Mio EMmqo

i

~ ‘ ~Nc~$\f\Eb.- ,..;,, , ,“
.

.,

.- —
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la detailIn the followingaeotionaOf thinrepcm?tOare the fOUOWiX:

(m mlso 8)

solutions It

The roaator (i) is a MYkUameter

is.surroundadby a tawpm coneistlng

8te91Sphare

Ofa W3reOf

aOataini* the

B@ bldca

(8) sapplmntad W a shellOf 8raphlte (3)* APaMMJoriesto tha reaetor

are the ooolingo’Oil (4) and”the plpasfor tha fluah%w air ~ level indi-

cators (nOt ehOwnin ?lg~ 2),Q The sphere Is piereed by a bttrlz,~talpips

(*gloryhole*) [S) to enableow to hava aooassto”tha

neutroneo

Ratweenthe tamperand,the tharmalsolumn

hi@eat flux of

(6) ts ● blamuth

wall [*) whleh provides $aUUIMray prOteotlOh fQr w@kars whn tlO&a are

in the thermaloolawa- A removable oadaitMIour$atn (8) oan be wad es

shutterfor thm?malDoaauramantaoTha shieldaroandtha entireaa~ly

Sistti0? 4@ of lead (9), l/88~ of oadMlm a~ S‘ **t Of O*Sate

made

a

eon.

(lo)d

All

jolats exponed to 601utiOn or vapor have 0talnle88 staol weld* *e $n m Imrt

atlmaphara)@

a) @harao

tha fadavo Solutiaio The

The wan thlokneos

A oma-fooftdtamataratainleaa-ataolephara oontaina

aphare eaidsta of twospan hamisplmaa with a
,.

*MO tha top axkla
.,

8#4* tuba lmtothe ldueahaM6pharae

at the pOlesto 3/64* at”the eqUa-

lW ZD tube M weldedhOrlaontally

———
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hole As slightlyoff oentor in O@er not.lmpaa8 through the wald ~olmimgthe

hemispheres,Thtsweld@ the last to be done In the assembly~was madeby

flowingthe narrowfl~ lip~ of the two hemispherestOget4erwith an

aoetylene tomb. A helluRIatmospherewas maintained inside the apheroto

prcwant0xidat20ne‘(SoqC@rWJi- study tn IA-134]* F*89 4a~ shows4etailaJ

of the sphera asmubly.

and titieffeetlveledgthof 357” ia we In the f~ of a helixa Fl@ee 4a

MM 4b 8h= the appearame Or*M ooilo Caloula*ionerOr naturalQoWea-

t$veOOO1lX itikoabedthat SO oo~aeo Of waterthrougha Wlm Ie@h of

moh a tube should gim &deQuata COOJAX fOr ~ratlOn at 1 KW wtth an approx- I

lmd$erlae of 30% aMve rOOm Wmpardure. A sobmath eketoh of the

mmplate aoollng aystea 18 shownin Ylg. ”

the solutionwaa expeatad to produae 2 es

due to the heavgfontalmgpart~olaein the

inlioated that the oooIMg effiolenoy”CM a aoll mtght be out In half by bhbblo

ro~tion. The 0001ix tubewas ‘designedto kks oare Of this poaaib~llty.

The MM awl outlotwater pipesare arramgedeo that the 0011 wI1l net drain

servesae an imtiwitor

turmathe water ooolg~

tite on. Thaae -t* liner the Wet water temperature to * and permit
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eativlty of ‘thegaaesproduoedin ‘thesolutiomoMane of dilutlng

fluehlngout thaw “@8ed was requlrade Ap~oximate~ ‘SO w/tie

mm .’

admittedthrou@ a *W ID tubewhleh ia pointedat the am ati starvesan ●

/<
,.

solutionlevallMieatOr as well as an air Inlet (Y*. 4a). The ttiba 1s

U rOOtlong end is held wmomtr$o to a 3/4” tubq bY aeana of a 81*o

lavite Immlator V feet fWM tbaspherae Itoanbe xu3aeaor~owered bya
. . .

selayn-controlled8ear. A rwolution oouatergive.the paiata$paition while

heheeo ‘.

6) *W o A $3/8*06D* alr outlet tube 18 wald* Into

f-’ /
outdde the bOS2er tilelU Wbloh afstsam ● safety oatoharfor the bc)llar

aolutioni The praeanw of liquldIn the air outletllne 18 ahqa by Q o 6ntaG-

tor and panelMghtp Some platlnumgfauaefn *n enlargedseOti~ of the tuba }

aats eISan eX@OSiCM stop in oaw tb fluahi~ air flOWshouldstop end ox of

!
the mmtaetora causea detana%kon.Beyod the safetyoatoherthe al; 6oea

.

Ulmakground

ad ivat& by

16 nawesery

for * feet to a larg’a 6*l@h gelWyln$ tankwhiOtI ,mn be ra- .

remoteuoatroIs ‘JMadrlar, whiuh is 8h4@ldad lb an mrth wall,

to prawxkt *he Wstat air fromWmMmaing andfre.zlngiM tha t@be

tuw.le~ouM & thexkan 1800-f* %raW tubetalm the Mfghlyaotive gaaaa ‘

a suffiolent 4Uatanoe frm tM hiLM6 to *me *haEadhtios to leaa than

601 I?/8hr0

f-?

Oarritioil%

‘SM8 Weran” line i8 strunG M fee~ abwe growklbetweentreaae

Teat@of ths‘souphaveShcWn thatmuok of the f’iOaiOnaativityis

with the tlumhln8airs resultingin a aotivlty in tha
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boiler tlqmantlolpatad. The OUt@lngair, howa-”@ ls.extr@mlyaotiva and

apaai@ “praaaut;oaemadt be takanto awid tha

TM maxlmuRly istivi~ of moup eemplee remo’v6d
\

operationha be@n 85 aIO/oe* The ga8ei3 must

to peat SigIIO“winningp&@e to Iceagawayfr~” that part M the tublx mrry$ng .

produoedby a -l als flow tMmgh the tubeare ampltfiedad Qen ~ nado
●

audible m vlalble at the oontrolpanel by mama of a Wud spealcaraxM neon

li@t ~. TO pe~lt an ea$y ssoapefor the bubblae+ Mavc &oe fo= expaneiom

. .

f) l’aa~ v

,,

3.6v01of 3 m rm tk *0.P MM

oentar of the sphomb Y&muooouples I&# aonneoiad

Wata * “The teqmrsturesare raad air.ot~yon a

tion bo%.3sautomaticallyJtla:lltai*8* *“Q ‘

6) ~e’ The.

bnbbler tube into the
,,;

*SO to islet’ mid 6U%10*
,.

PMM)l Retere A 00~ juliO-

>
,.

3/4i tubaextandtng

of the bottam of the ephere,in oloa6doff by a r@mot@ly,ktrollad vdva

(F*O 5)* If me Valva la.

deooatam+uttion d’qul&+”o
.,

openedthe eol.utiOxila dtqhd to ~ ahaa2@s’

Owt

.

.,
,“,,,.

/.
●
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?3. Taiuilar,Thwmal Golum. and R@ Qrticm imield

Surroux@l* ths SpheXN30.as $uatdetaile& is the tamperg

This tamper, or r.eilector,is a rmtfmgular parall*lOpipadOf B@ 24” x,

M“ X l?7w wrrounded by graphSte to cMIIB@eie a raetawularParalle10@P8d

60W x 46~ X 60U (pigs. ??O 6, and 7)o %%0 drip pans have bOOn iws*lMJ6 ,,

to preventthe 106s W solutionin the eventthata lsakshoulddevelopIn

ths sphere. The first h a 0020s N+alnlesssteelpan plaqedbetweenthe

graphiteand tha B@ and the 8ooOlMis a 3/16n Pb pan beneath&

&raphita[see?*6*, T)o Bothdrip pansUve drainalaadingto the storage

“Vawlt o

P
grephite (lw ngo 8) for

\

(lodpad to permitrawovd of var~oua blocks @

the PUWOOOS d obtaining neatron beama@ inaart~~

absorbers, Irradiating MRIP1OSe@tqi Rio of thasshorizontalportsextml

throwah the @raPMta to tha *Q, while tha third extends to *ha sphare

and 18

por:6,.

drilledwith a In d~ter ho~e @-axial w~th the 1~ diameter

hole” WO~d intO tb @~O In addition to tlwae Oxperiaental

designdemandedthatthereba 0Penin6sleftfor control,aafaty@

shim rods,monitors,m$ sphere

.

attaohmente.l’heseports

trcmwhioh wse, Siaecax

are a13 VwW3al axl

location mm be

Horizontally adsaoantto tM tampar is the tharmal uduan, a

t$-footaubioal pils @ grapMtea M proteot peraonnil working in frotrt of

ma thermal (x&n, an 8m thiok Pier of BI was phiOOd bo$woOP th tq$ ~

and thermalaolnnk Thimfiswltain a aubatantiallyxwduaed #
flaxwithout

P a 8er@ws neutron 1*S o. @ ~ *M t-mg. emr~~n~l Ror*S ~ve *%
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‘ ; -Xte.to%.Tha longitudlaalpOrtaean be ~led al@@stat wI1l but aOrmmX

uadmiw ottrtain. l’helar@6t port obtainableWIthoutO~@etO ram@elln@ of

the thersal @Olmn la W* X 34W extandi~ 4 feet lntOthe thermaleoluaue
.

M am *o4 re~t- ror experlqental OOnVOnieYJOO@

ourtaim has beenplamd sorosathe thermaloolumn 4 feet frcm

a aeMMium ~~

*,e rrout of the

pulley JBy8te9

It is obviouslyXWcasaary that adequate phy8io~ogioalshieldi~

abovethe @aper ati the thermal @olumn, To have readyaeoessto tha tampar\

the oonmete at the baokOf lb tawperwa8 pOured~ a oert - On rails,

Seeaueoa possibilityalw~s axlsts’thatwork may have to ba dorm on the tamper

or thermalool~c the oon oretaon top of 8aah i8 la *M fern of removable

?M@m ~ All of the port.which extendtbrow&htha mworota ma nomally plu$gwl

w$thwood to mduQe leakageaad in ad61tlonthe por$eop~l~ tho oplmw are

eaoh ahieldad by 4* Mad dOWs (HI& M )0

the &foot @norota aialdlq al tha s*a ●

3. mrtml. Sh$m am SIe *Y mm

801mn wIth itu 6“

thorsal401ma8aIIU

The reactivity,of tha boilaris eomtrol.ledby moana of tour
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(- -gg!mE!and a safety rod ~ The latter

onlyto sto~the ohainreactIon In aaeethe Intendty

ad4iMonal 8af%ty the two shiMroM are designed wltb

that tlaoy eanbe used for safetyW! well es eontrole

shouldget too highs ?or

a releesemeohanlamso

Tbo-’safetydovioes

are neaewaq in aaao the p-r i8 reiatitoo rapulyo Utior~mal wratlw

eozulltionsthe botlaris self-regulatlwdue to the temperature effeot;

however,if the rods are pulledout too fast. wi%laouta sdfety devloethe haat

llberded mightbe enoughto ~a~ori~ the sOlutiOnbeforethe inereasadtemper-
,/

aturebad timeto controlt~ refiietl~itye 5 fastest per$m tMo~tloalW

obtainable

vertically

eliminates

P

with the MMar is approxtiately*O2 seei The rods are mounted
IJ

so *at those used for 4afety m~r faU freely when releaaedo This

tha neaemity of a fast naohanioal devioe to push thea IZI*

3he totalP eqnivalenoe of the oontrol and shimrods

160 IJM$which is about 3!5@u more than t4atnmeasary to oompemsate

18 about

for the

maximum temQeratiare effwt.

Thsarraqpent Of theto= rods ie shown top view in i?lge 9.

Gadmium is Oontelinedla the 10UW 3CP of eaoh rod, TM mUa extend f’r~ tbo

shckm to scale in Fi@~ 110 JPcartinlmm XmxWoxlahOrp*@n the Mwar halve-

of the sheathmare mds & l/We wall •llmianaa~Both hal-s of tha three’

platetiM shathe

made as li@t aa “

possibleso that they@ouI.d~ lop=a~eddi~ctl b @@lsT~o ~oh r~ i8

utWLASSIFIEb-
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11$”,low and luoi@a 4 p Iatll(Mg. 11) or two long mtripa

of dural 2- apart. The lowerO* of the $ap betweenthe stripeis fllled

by q 84eetof Od (ma longD 2W W*O am ,O& thiak) aan6wiuh@ @twaen

two dmiler ab?tq of dural~ As ahom im uross-aeetioaIn the tl#wes eaoh

sideOf the @ sa$dwlell ffts h a 810t mat in the Oorrospcmlingdural

stxlp. To ntinlmizet~ ,total?etght@ tk rods this slot exten@ tlm ful~

lengthof eauh stxlp.

Rack dl piniond?vleesare‘mad to move the r~rn~ The raoka

are 86* 10M mountedat tho top of eaohrod betweenthe dural stripe, The

piniongear is mounteddiro9*lyon th 4@4y?lshaft. .

& orderWet *he ral aot fa$t enoughfor eafoty,It aust be

QOntrOla

Pig?l.Ma

ra$her@cmQlloated meohaalem

dM 3s0

To allw the rod tO drop

mat be releaaadfrcm the selmo ~or

also ham a fairly aseurata poeltion

Is neoeuaarye Th18S0

freelythe ptaiongear

thlareason the @nlon

shown in

ia Ooupled’to

*

pinionsotatosfreelyOa the aelayn

agalnet the toree @ M apr%m by

aurrontthroughthe 8olonoid18 out

rti drop8lno With thlo ar~at tbe rodswul

of powerfailure●

It W*8 ori@nally plarlmid80 U80 *

mi$cntluallydrOpDi= 0804

.

Uoatsolrod for f* adjuet-

nent betweenpretleterm$ned fairlylexgeintervals0? the ahMu. In cmler to

for aontrolpurposssa The ahlmis h~ld at qnY desiredlmt@rYalby meene Of a

APPROVED FOR PUBLIC RELEASE
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r@whet (4)whlohe~~es In a toothof a ratohetgear (3)faatemadto the

MllsynShart. The gearhas 43 teeth--sl’hoeOrn revolut~#nOf the p~niOn

moves the rod 3 Snohes the rod moves l/16w per tooth. Z@ ratchetis

e-d or dtse&&aged by a solenold (5) o If dlsengagadtb rods aan be

movedby turningthe bob fastenedto the shaftof the saleymin the c!ontrol
*

roa (Pige 13). In thlaway the operator

rOd. TM 081~M0 US* ~

per degxw, llnmr to 30°

~dtherodl!lwelgh 4

Mavy #w. ,They

Cg phw) 10$.

pQU@a aeoh tM

aotually feels the weight Of the

are rat~ for 3.4

Shoe the XWMaa Of

oontrol-room-zayn

imehCmmoea

*ho pimlom18

leadathe

!wpOMleyn by lo*, or 1-1/3 notohason the ratumt o

The poaltionof the rod is Mlaatod by a -Olutt- oamtas

$eared to the aomtsol room selsym shaft ●S shown in FIG 13, &leh mmbex

In the fimat dIgit rqmewmts om notohom the ratobt or l/16W rnot~om

Or the rode When the rod ia all themy out the lmdtaa$Osreds 3300 ioe.~

7.3 t-w Or thOWBWYM.

DurimgOperdmn Orthe

comtrolrod have baenfoumdto be the

holler the shim

mo8t oomvanient

rcidsxathertlw the

eoa$rol. * ehim I*

usuallyleft out In ax fixedponitiwh The other aan be mod fw .Ither

TM aironit for the sIMM -s Is ah- in ?~. 34? % rod” ie “

thyratramo by o mamusl swltoh, or by the micro-awlt@h(1)*wkh 8*1v0’M?s

the hold Wg relay (S) thereby outt$ng the AC UMtllthe.relayi- remet. ~

Mloro-ewitmh (1) is wed to prevent damageto ~0 meohaaieMa If the I- is

rataadt00 high for e?mmple by tha autoIuat10 oontsolit oO&taotsthis switch

APPROVED FOR PUBLIC RELEASE
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@dlaattng by lights(6)@ (7)whetherthe rti la in or

@8S011’ti81~bt thO @niOn

to the ratchetevpry time

I& GOUPII% jointlimits

be ableto seproduoa~ltiona of

ooupllng be reungagad In the Qalne
*

the rod lt 10

relativeposltlon

afterthe rod isdrop~. Anasymetrlo tooth in

the •~ment to One positionin eaoh ~tilution.

Aotuallythe oircuitis so wranged that the ooupling soleno$ds @an net be

qutivated unless the poaltioni~ioator in the oontrolroomreada OOOe

@e meohaniamfor this 1s shown in detailin ~ig, 13* The knobs on the two
/

$ears (1) and (2) liftVP the pivoted arm (3)at eat?hrevolution. Only

at nero dO both knobsFaesufxierthe ar8 at the a@M time● “When this oaousa

the arm is liftedono~ to opesatethe switoheb(4)and (6)MgaOISasul. .

14. Switoh (4)3*. 14 relea~eat~ =~hanl~l @atoh@ ?h~ bold- -lay

P ,
~3).whtle”awl~oh (5)resetsthe thyratronaate~ OII!OUI*O!l!hesafetyelmsit

\
la rosetQhowever,OnZYif the I*ieatorsof both rods read 000. This la

6W0~pli6hedby requiringthat tha

*@* 13immaruBaMdY Opm tbo plate

Air brakas@hOwntn

two parallelmier-awitohbs,one fromeaeh

supplyof the firedtbyratroa(#l@● S6)●

Fig. 11 are ueed fa the shimaqd safety,

I?ods.lho smalldural shafts(1)fastenedto the top Of the rode hit a

JIielm {2] held up by a s~ring(3) ina oWMes (4)* ~ brakes oparatedver

*be laat 4U Of travel~ .

_ r%. Ad-tailed doeorlptla Of the QODtr03r06 (IUg.18) “

maybe ram an repo@ LA-134. Itwaaada@odtOtW@p Of-th O 10wpOWOS

f- *017Hx 1.5* atr~parounda brasatube3/4W in dmtm~ @tMr brasst-
.

la fIttadsnuglyovertheoutsideOf tk Od. TM r~. haa a verticalmotion

or 40.7m* A nut ec?lderadto the i tube has a keywhioh moves *n

4
u~cm~u ~ ,,.,,, .,

APPROVED FOR PUBLIC RELEASE
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tubes. As diomt, tln aOti&a Of

therod la obtdned by ratatl~ the 10ng staalscrew (pitch .05@ par

thread). - sorew$s drtvesby a variable

olutuh. The xNwit$On.Of tha rodoan be eat

at the oOM#ol panel by a aelayn syatiem.

The motionis oomtrolledby a

q)eed D.().motor through a

within a roll,am la IMlieatad.

&lobf- a eea$ar-tappad2M

voltvarlaoon the oOntrOlpan610 The eireuitis ahownin ~lgo 16. A

revarai~ auitehIs aonnaotadtO the”knob in SllOhe way that twniq the knob

oloekwisa raises tha rode wuntereloekulselmera it~ This Z@ 3s M main.

ly uead for ehanglngt& oparating rmgd Of the boilerand ealdcm fos oontrol

P It is identlealia oonetruet14nto the two shlasods.’

b iihown in R’@. 18.\

DUYPIWopardlon tim safety rod is held

* Oireyitdia@aa

.“

‘out”by an Ao aolorAold&

‘khOe~e @ $h. solenoidbe$~ attached%0 tb rod. M hWWrt@iOll Of the

ourren$ in the magnet brought abcW @an&lly or by w Of the aatety elreulta ‘

all=m the rd to fall frael?~ Aa shownh F*O 10 aad * the aolamid

uoiz ia in mriee with the aontaots at a LO* D*G raw and -io~lteh,.

The selayla operatad by the safety trtpplng oirouit. The mlaro-euitehuloaas

eireult WYM meat ~ter the rod had beanda?oppad, the aolonoiduOu15burnUps

Shesolenold*araiaedor loweredby a ~ared M motor aountad

,~ on the miperetruotura@ *@ 4Po0. Limtt owitiohes stop the motor when the .

TI!iAssml
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Two

the

In F** 19 Ono Oan ** tho *O shimaalsyao($hoeutmatlo

twnlml gaar box atteo~ to tha hft hand oma), tha control rod mohen$am

TIM lavolizdlioetorwith 3*oaalaymaM the water ialatam a&o olearly.

vialble.

vatad by two kiMs of Ion$satiom ohamMm=43F~ and I&

p
Tha moat important and uaafuldotaotfmg s$8** 1s %Imt @ tho

galvancmatars. ‘fbaa glvo a ooatinuouaroallw, vary soxitlvo to uhangw

in and proportl~ to tha nautronflux. TM

VariatiOM 13A pOWO% h imoreaaad m~-fOki by

widt%vlty galvanomotar ● This galvnnOmatare

la

b?

menai$ltlty *Q Vasy small

wax ● null meth~ with a hi@h-

on IkU ok .1 aenaitSvity@

&apt mar Its sero pOaltlQn by a sll@t c otitinual mot~~m W the shim rods

an Oparator Or ‘MM aut-tiu OCMWO1O

1- S5-ooatd loalma~l-oMber whiohwill be Wmrlbad latarb T&a

elMb6s la in a M@ flux so that tha ionimtlon ourrant is * “tho ordar *

7 x 104 mp#Jm ●id * rmh @*aator~ whloh 18 daflmotad by tha total

ourrmt ~ must bo ahumtad to l/1000 @ 2t8 max$awm &aneitivity for any powrs

over 1 m. TM8..@ oourao,mdkasit insenaitivato ohangasof wan

severalparoent. All of Qhis ionizationourrmt goas throughtho difforemtimllg

amneat~ galvamter also, but its apt 1s ~e~aneqwaland
●

,,. , !’“,.”,_ UNCLASSIFIE
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oppo6ite aumeat.

of emf Obtdnad

proper Valuem

tsxlo%ll/sw lf

)

‘“” ‘-
Th16 mrrent is mapplledbya aoatlnuoualy

&oflectton @ the Mfferamtial ~van~torwould be

it waaa pbyaiaally posaibbc so by tha aull mathQd. a dmqge

ia proportmad to thq pouar * OparalMa and 18 -Orm 1680 at law powerso

A protaotl~relays;sta has baa iistaliedW shortOut tha

diffaraatial$alv~ter mUWmatlOd.lylf any @ th* @OntrOllSngrds ahoald
.,

drop uaexpoted2y (l?~~84)e ‘
i

A ourvaof the galvancneterbualclmgvoltageverauooouats~S

s = chamber(ourva Is Fig, ~1) sh~s that th@ ohambesgidmratesat

high powers U- 11 showshow thisef’feetis elSmSaatadby raieln$t-

oolleot~~ voltagefr- 780 to 1800 VOl~+ Baoauao d iMulatiOa 1**- ,

tatiQna. however, nOrnal @aratiOn h at ~ WOlt6,

SIage the chamber $s oaly about 45 ~ ~ ‘tb ‘B&bara$ $0a2- ,

$rapentswas

Thi8 hen been

from pasthistoryof the bollox,~ fim tM totil”(stv)thav4ngpaaaed *brow@ /.,-

*ha Ioniaat$om shamtbeqi %hi6meat udng a’aoa&t$= material tar the ‘“ ‘“

ohanberwhleh%@ve veqy lM%M stdual eetlvitYaf~x a ~tmn8 b’abar@enti
..

It had Beenfowl at Ohlaagothat If ordi~ ~‘blaob”or o?ld shad ~r= wr@
,.

used.praatiaal~the oalyaetivltypresentvai dua to” MB ImptrriticmSO

.,. .’
., . .—_— —
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the @amberc #igs =, Is.builtentirely@ thisbetdo ‘v

The ahanb@vaa designed w%th Faralloladplatesaonneetadae

shownto yormltrathamlargemrfaae area in a oonvanlentvo~uneso that the

lar~ ionizationmr-nts roqlairadfor hi@ Sona*tiwityoouldba obtained.

The chambereontcdaaa totmlof 164 ag of ~. ml plataa

exoept thoseOn the ends um uoatedOn both sideso The ooat$~ 18 tba re84duo

left after heating am Orlglnal S4$ RIB of

tha fcmm of aitsatewith a w@n biwder.

TM saall 6S Oh@W@ which

6S.J$ emrlohed

hamtin Usd $0

linoar$~ 0s tq galvalxmlatarSya- 18 Uaad to 4ato@ratothe totalpmor.

in

.

Utiorh This

C@ %%6, $6

ningaM end

ayatam, raoomod On a Moditled Eaohanioalo-tar thrO@l a soda

never hrnad off, 8M 16 read at the oontrol paaolat tha ~is-

of eaoh rum. This chambes alsa operatesa oOuntlW ratomater

TMI 8S ohambkr oomlsts of an alumlnumfoil in the tom @

a oylinder la long by 5/6W dim’teso ooatodwith a thin Ii&r of 6$.1$

.61S~ @ 86, anda

Sk@ oha8bar %9 oonBootod

50$h ‘ohdnber@w@ tube

wire, oonneota tho ohaDbas to a &Ms J@&% 101 pseamp ●m 100 amplifior~

UNCLASSIFIED ~
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Tho chamber la BOuntad at oso ml Of a 7/8m O.D. alundaumtube 8 faot

long 60 that it 6ss bo P&ood in tha middleOf the tharmal001~ tbrou@ ona

of tba mall @&e portoshownIn Ftga. 8 aml 1~~

kJMmu@-

Thoroarothraa Indopdlemt detaotom whleh @an

drq tho safs~ and @himrods at any pmdetormlmd ilkteao~ty

Two of thosa aro J3Pgj (h18bom Oomnootodto De amplztlor8

ilar to thoseuaod in the low-powor

8mall28 cbiunbarand @qnt ingrate

flip-flopOilymlt(Sea P*. Mb)*

bollor. Tho othoris tho

bo 8d41Mtd to

(Fig. ‘*) ,

(Mgc 25) 6im-

dxwa ul,nt lolled

Iba safety elrmlt$ (I?@ -~ arearraxqadwith - blao

battarleai Uliamtbo lntaaslty goos ap to a pradstom~~ wilao tha mrmal

Oafdi’y rod $8 r+eaaad by flrlqg a thyratrw. If the intondty

‘ S0$ Mgher, anotherthyratl?On With ita

and eauaeaboth shtm r~a to drop, ‘EMs

oontimuoup to a pOi4t

hi@3y bla80U~s fired

most 8atisfaotory.Tho safot?rod only, or bOth shim aad oaf etyrod$,oaik

a180 be drOppodmamna.llyby owitaheaOn tha om$rol paaolo W*.’ ~ltalm

shounas ‘safetysaM %upor-aaf.tye In Pig. -e

boon

the Oomtrolrodeo

Am*ho ehlmrodi tha

plat6 lead IS Openad almultaXloOuoW

tbyritrok eorltinuoeto QomduotUntil

by the two ewltehoa labeled 8him rOd

tha

reset

(Stig. *) as mentlonad abm~. ~
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UllCIM!UFIED

be flOwin& tO prevmt tha fOrmatiOn Of an 4sx@OaiveSJiXtU@S, In additlom,

aooliq wdwr may or may not ?M flowin@depe~ IX on tjw powerof opera-

tion. SIavm It la alwayspoao;bleeitbe~throu@ aeahanlealfeiluraor

throughmrelesmam Of the Operalm to starta run withoutalr or wator~

amttlonal p!rewf@ATa8afety devmw bavw been tnatalaedto protoo$ tlw

equipmemtfrom possibleMmga.

In aarleewith t~ lightthat Itiieatesthe

thoa.of th safety

Ing sufficientlyto

the safetyrod.

flow ot air %8

18 In parallel

off, m $s not

a

wltb

flow-

erattme of the ‘soup-~ C~nt fran the thermocouple In the “60up” 18 put

through

#o that

anothor

a @lvancmeter,qsd a phO$OtUbe 1s plaoedIn th@ peth of the apc?t,

whan a teaperaturaexoa*ing 850 IS reachedtho phototuba VlreOW

tbyratronageln@*pi* the safetyrod.

m * - oate@ry’of pxwea’mre aafdy dav%ow, m lMhMleA

3s 00xMrO1.led by 6 10@Zn@ awitoh, the key to whleh An availableonlyto

authorizedpersonaal. M preventthe manualrais~ of tba rodswithoutueln$

the oontrolpanelthe rods have beam onolosed ~n a UMll removableutruoture

mrmally kapt %oelmd. This strwture is not ahowain ~~. 190
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Slnoe aantinuous@anlpGtion of ons of thb shim rods is neeea.

saryto keep the neutronintensityor p-ar leveleons’tantitwea oonsido~

desiraublatO use an autOmatlc cOntrOlsh+ sehamaticallyIn Mg. 27a.

Ths systemutilizes~he currentfromt~elarge 25 chamber
,,

(Rig. ,JM) which also Dvppliesthe pmer-indicatinggalva~terso to edtrol

the &v*l direetlye TM oontroiOyStOm3s dividedintofourmain p6rt8:
,.

(1} s powar-determ~ningdevice (Flge 27). (2) em’ ampllfiesati mixed
,“

(?16. SS), (8) m AO ampliftir O?*. 29), (4) a regulated powar

Supply.

~ ixitan$itylevelat whiohths

by tha ~-balanoo VPlta& appliedto the DO
A
{’ ?,ontrolthemoauaesthe intensityto ri8eby puHing the ahlmrod out until

the’VOlt@edevelo~d aOrQS@the X’08iS~W,00M0OtOd to the b- g~ ehaabert ~

oanoelsthe appliedvoltage, m mbsequnt boilsrfluctuationwill bause the

aoatrolto move the @Mm rOd i.n suoha dlreotlonas to removethe umbalanooa ‘

hy voltagechangeOoourringaerOssthe resM@r is amplified

16 esaentlalkya linsargate olreuitwhiohdeliversa

AC amplifterwhere it la built up untilenoughpower.

a smallreversibletwo phaaemot~s %. moM@ drives

and Plzlomthrougha tra3aor gearaand a satity

P*
The unbalanoad~blta~e18 obtained

potent~xter adjustedso tha dl~ reada O to

60 eyoleoutputwho-

●md whose phaaa la

output la rd Into an

is adlable *O drive

aahiarOdbyaraek

releaso MsOhanhll,(MS. lM’].

frosla ClameralRMiO .

180 wattsdlreotly(Fig. SO).

TM6 raad$ng$8 pult2@iad by 1, 4* 10, or 40 dependtngon the aatting

UNC~$/r/f6 .-’
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of a awitoh

extableathe

“~m

-3$5”

‘-whlah tapsthe realater n”MMP$eUw h the 26 dambq.

sensitivityof the systm to M essentiallyextant over

entirepowerranga. ~ pOwenebtaiMd by set%lngthe dial is fairly

TM!

the

aootrrate

except at high Fowerawhose the @haIItber.Startato saturate’81i@tly(FS60 t?l],

Howeveronm the oontsolis eets the powerlhvel2s IMlntaimd *O a#prox-

imat@w ,06$$.‘_OtWJ omeka ti’poWW!are made by Oounti% the numberC&

ri~030n8in the sma~ 26 chamberMMated mar the tamper.

Ths UsuaiproeodurefOr autmtlo oontrol18 to raise_lLy “tb

iuteaalty*O the approximateleveldaslred. Duri~ tM8 Operatlomt@ gears

and motor of the controlsyalammustbe disowaged● ~is IS ROOOU@lShMI~
,.

h ~lutchnormallydleengagedby a springbut anga@d for automatiooperatih

by the SolerioidshowmIn Fl~ ,,@bc When tha desl~ intensxtylevel is

P
reaohed,the wxtOmat%oootirolawitohIs thrOwnone ~a awitehby wane of

a relayO-ets the d*ivin@motorto the AC amplif~eroutput,a-a the

olutehof the autO@atlooOntr@l,and releaeesthe ratchet

beforeMao controlWma ~s@

Shouldthe ocMlt@a art8ethatthe ooalwol
,.

holdi~ the Sh@

ts$os tb dwlve

autOnatloallYa

lm@=
UNCLASSIFIED
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1., Amx Oafm to Cl?%t%ml,

In asatuohas the estimatesof tba or~tibalmass for the hypo

lmlioatedthatadditional 2S Mght berequlred,adetermlnationOf the

orltiealmdaswas wxlertakenas aeon.aethe sphereand it8 fittinge&d teem
,.

aa#taxt9do ‘m ollemis$8,wax Xwlqbmqh M’edmn, pqw4fd ‘aS02W

tionwntelniog approximately

#wet@ the solutionoouldbe

be withdrawnfor Mi@@.

‘I!henethoa

sphere throughthe level

solutionoouldbe raised

addedt~ ‘thespherein knmn volumes or muld

Uma wee ‘torun

itiiaatoxtu@eO

a ‘-Aw tube

!l?ben by meanp

to the bottcm of the

of a VWuum pump the

tito a largo @sadUata and hOWB quanttttem Of solu-

ticm dtaea and aixedbafore lowertngIntothe aph~e. -e a*lete mix*

with the solutlonin tbe spherewas aooomplishedby raisingand lower~g

~~ lltera ten timm between the graduate

Gouht8 were tahn with tha

30 6. 9. 19$ U, am. 3.2 litersof

,andtha 8ph#reo
/

detecting oMbess when approxlmatel~

the solut~onwere in the ~~hereawl

the reaiprooalOf ths’soumtlngrate in poh WLSawaa plottedagainst the sass

Of as illthe S,@ere● ~iVO M3!e Mh@or additions WOX@ i?hOSIPade am tha

oritiml ooml$tlon waa appmmhed untila totalof

$al then avai~ble--hmd been added for a tokl of
.,

le~l ), The data then $s.ullaat@that the ilypoWaa

7$7 @--all * * slates-

13065 li+era (bubbler
.,

atit 6 @I -froN urlttoal.

aimiiah” ‘
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rod& itwas deoided to ml% tha two batohes so that thera would be no change

In i$otciplo rntlo for the furt~~ addlticma. Tha retmxltlng enrichment was

14.0%9 Th$s daorease fs~ 14,6% was sstimatadto inoreasathe’oritiaal

with that akdy

tho solutionfrom

tha f3pheraam replaqingit by an equalVOlumeof IJlorecotwentratedaOIUtiOaa

M shouldbe notad&t allmoasurenmntanear crlticwaland threefor the rod

oalibrat$ohahad to be done at oonstant~OluMOIn the sphera so as to hava

idbnt30a2 @WJIWtr$O 00IXli%lOIW. Tha s;lutloqwasthen uttrrad by pumping

‘severalM*s betwesmt~ sphereand an auxillarycontalnez% The final
. ,

urltioalmass thus Obtalnadwas S0605 @..’ ,

Mastmmentiswesa made On the lCW-pCMWbollarof bolMr-

perlodversw $raiu8-of-2&above-osltio@o0a10U2et10na~ an itiepaule,nt

experiment(IA183) had ahawnthat 20 @ of 25 sepreaantad.1$ la k.

aaplitwhl d pmloda

-Utral par$ods

with neutron pariods la !taownfr- work on tha

,.
GhlaagopUeai The eqqtion for delayad mutrona As

P
SIMlland 0tl!0r8.s

From tha Miles pertodaaml percentage

ahBO -n fkom work by

1* K/&m of 86 Om Oan

evdaata the equattortfor the ilplayed rona f- tlm boiler? lhiudiffers

TIICLRSSIFIED qpnmmp ,,
,,‘
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.

u@MF/ED ‘

p ““- “-
from that Obtainedby Snell,.ate.beoauseOf thedifferencela leakage

betieonfastaul slow wutrohs

tudeais .00S whlah compares,
& “

neutrOns(?’f) fOr theW8$OF

from the boiler. The wmaatioa for the am@%-

well w~th the effectiv numberof delayed

boiler oalaulakd An LA-183. “

The re$ultlngreactivityeq-tio~for the boilar28 shownin

3Ftg.31

,

f-’

1

here the 122 in

plhation for the

the rmh term 18 the psriod in’ mlorosewtis of .tast multl-

bo31erIseasurecltn U-183. The MlOrON, auggeutedby

Wd’@ ‘tw Us*& &#’a”m -“* ‘rwlmw’wi~.: “~a **’**’ W*. **:* ‘~;.,,,
.

eallbrationworkt Q mlorosebeingtekqnas k x 10*6. IMepem@M eal-

aulatlonabas~ on 8ros8-seotionsfor the ‘isOupWcomponentsandabs”e~tionby

the stalnle$a+eel oomtainerand ooolimg0011 give an equation (Fige 30)
J

(b) 6K~K-1+@19 --l
,,

:relati~reactivity (4K)to totalmass Of Z5 {m) in the sphareo * erit-
,“

ioalmass i~ takenae 808 @e diffe&8by 195 gm rrcmThisv@uu or .Mo,

that initiallyrouti,beoause‘oftheadditiOtialabsorptionpioduoedby the lrktso-,,

duotionintothe 801~tlonof a th&moooup2e in a stainless-steelthimble.

,.
T&h3equationhaq an initialelopqof 2??2 and a ri~l slopeof 196s lea.~ ‘

,,
the value ,Pf one gm of

is daOd from orltiaal

6tiater meaningfulnias

2S as a init.

to the fimal~mount of 8?0 gm: ot & This shows the

Ot a“

This apparent

reactivityunitas 00mparedtO usinggramsot ‘

..

10ssOt roaotlvitypergram .of 25 with increased-

uoncantratlohwas obsexvedduring“therod cQibratiOn sinoe,ths efleotot the
,, uNclAS~f@“~ ~,;J),, J.,‘,

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



g?.

rods appearedto changewith oqwaladditions

WUCiiFIED

~“ .
of 25. !ch18.W’fseulty Wbs

overoOfaain the eallbratlonaiaeetherewas a sOmaid@raMeregiOnoverwhloh

the calibrationOUrVOwas Iheara It was thereforepossibleto oonneutthe

early ‘OhtWpoaitlOm~otlOn of tho callbratiomGurvetO the late~‘Xnff

podtibn by a ahift untilthe linearportionsoo@e14ed●

TM q~reolmesa of applyig both e@atlona (a)ati (b) to the

hi@-power boilerwaa d~Onetratedby the exoellentaznt obtabed between

the reaettvityreadfr081the @M?Ya (a)for eaoh measuredboiler period and

Thisolosecheakwas Obaarwedover the entiresange

extealhg’fromseveralminutesto shout 3 seoo~..,

After the uompletecalibmatlon of one
,,

@ mrids mwmred,

[ tionawere o-parativeiysimplesinoethe %oup” cIOaoontSatiOawae ao’loag&

ohangedafterall the 26 had beam added. It was merelyneoessaryto hold

the

Waa

boilerat aonetantpowerwhile the effeotof ome rOd on tha reactivity

oaDpared to that of snother~
.

,! made War a wide range. ,* results
.,,~

met’fiaient ot aea amz 1,9$ * @

tompemdnlreOoetfioiemt of the hypowas

obtained.!l!hatemperatureof the 60~U*iOA ao a fuaeWm

,.

,.

p 40 startof Power QmQraman

95a* A aqpttive

de- Csat~e is

of boiler power la

.
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into regions of lowar Ima,r. Opsration

baaamaap’~rantthata ataady’”powerof

Tlw power calibration

u0012w4p*tar w~n a

in tams of pOwer ami

tha safetyduimpetrswars withdrawn
,

./
at powerwas than startadalmlit

overfive‘klhwattswas obtainable.
.

wasmadeby maamrixw ths haat mtrriod awayby ths

steady stata was raaohad. Calibration Or tha monitors

maaauramwatof ths flux at variousplao@8with Ma

foils W&S aarriad on dUiBg this tM@,

s of X%trats /

mar the hYpO had been ma fOr sovaral h-rad

it was Obserwd that $ta raacttvity @d IIIaraamd remarkably.

nmemiry to inaarta pieceof aadmiwwla ons Orthe ports to

ktlmatt imura ,

It was *

naka furthar

Oparat ton Safe e Attor sons lnvastIgationoit was f~ that the Inaraass

in raaot%vitywas dua *O tha toot that tha uramyl nitmto was graduallybotng

uonvartadintoa basionitralw8* that tha frae nitra%a was gmsmobl; bei~

oarrlad away by tha tlush$ng air, Chanieal*sta imlaa$ad thatawt *

of that nltrogan had ~iea~paarad. Othar tasta lmtieatad that if this prooess
*

wara mathuad mush further a ~elpitata WOUM be fOZXMM3o TM mrmal nitrate

was formad again whaa nitrle aeld was a~dad to test solutlona* Bs8ataaa of the

gain in raaativitya * da?10it at nitsatawas oOnaMerM mmaal for Opara-

tlom This parnlttadqmat~ the boilarat h@har powers. Tha proaadura

KMhour of opfmtlon was adoptad to mplaae am? additSonalevqoration am

“eleotrolyrais10880s0 Thiewas ad~adin 5(I-ooor 100-aa:10*8whan tha

levelIndioatorshawsda l~er than‘bubbler10vL x aut-tio svatamfor thaao

additionsIs tmin$aoasidarede
- WICMSSIFIED ‘

(
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UN(XASSIFIED

1. control FanmslsW GMrM.onal PrOoedure

lb oontrolpanel Is shown in ~lg~ 340 ‘rhepanelraak on

tm” extremerighteontalngthe rollowingunitsfrom top te bott~; (1)Gount-

ratemetarwith adjustableneu@On levelsafetytripper;(2)pOwerintegrator

aoaleof 256 (both(l)anU(2)OperatefrOm a aIMl 25 ehaaber); (3)r& of

water flowt shims Out tr- SOrO ROaitlOn, (M mrtain upc.safetyoatahar

buoket 08ip&: (4)galwBster shuntsa- Ga@lum mrtain motormntrol;

The BOQOW3rackaoxttdns (1)bubblerlevaltIMlentOr; (/?)main

pwer 10ek safetytrippingoiroqlbo 3P3 @a@mr intenaltymetersM ~re~

rod raiaing swttuh; (3) gal~n~ter soales~ (4) aW-rQd aeby~, *atohet

awitfmea, ax reset meohazliou; (5)p0tentim9ter

buoklqgvOlta&ee

The thlrtl raak haa (1) water-am
$

valves; (2)llght-l~lcetlqj10wmater f1* with

far supplying galvammater

.

air-flowmetersw$th control

moleqs Olff; (3)level

Indiuatoraelaym eoatrolwIth1.*o1smlo; (4)0-1 * pQalt@n aoaleW

ratio-lower wkriao control; (51 ●pharo t-perdmra and pmar ***SO

W fourth ra@c 60nt@na (1] @l*k; (8) aoaM @ S36 tOr

monitoring thermalcolumnwith aidwt 23 ohamber; (3) au*-t$8 pmr le~bl “

aeleutor; (4] Ilher-ocmmnlwtim myatauh

The fifth rack contalne (1)twelv@-Rolnttha~QUpla raoor4er
f’-”

for sphere, tamper.hlet and Qtht wqterteq3er8tur*8am aousMng ratemetw

(this mit M* mW=lY M~ );’ (2) potontlometer for temperature eheokimg;

UNCLASSIFIED-.
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luglln%oz{3)~ counter to detmt fission &au Or Othmradioecti?

roan.

‘PYpi@aZ@eratiW pr.oedureis as follcma:,Tho 25 ohamber {

pwar Iptegratma solution level ail aphera am rewrdal. 51u@ing alr
.

(W eo/aeo } ax a.ollngwmtex (S6 gal/R)aye turnedon, The dl~at-mdi~ “

galmlwmeteris
●

volts@ for tho

availabls &rve

control and twO

high senaitivltyor nullgalvammeteraro read from the

for the particular power at which it is desiredto run- .Tha

shimxods me oheokedfor ‘In poslt%oaw~. ~ safety rod in

raised. The shim rods a~ t-n slowlyrqlaedone at a time ml the mlvaxmatar

defIection observed. The positi.n of the shim rods for the boiler to start

will depeti on the Inltbl temperatureof t~’ sphere. BaoeuaeOf Variations

P in the bao~ aotlviw @ the soluti.nothe rate OC slae @ the neutron

flux depends on the pqst running hlstory Of the boiles. Oonsldarable oautiom

Is therefore neoemmry when first startx. Mien the desiredr@adtngis ob-

tainedon the diree$readiag &slvanomater, tha buakln@veltage is oomnaotad

to th null galvanomaterwhiohat full sansittvityrepreaanta 5U@O0 em./llXo

If the automaticaontxolis ueed.the biasvoltageis ad#Iatedfor the desired

power oparati.nt aad it w~ll run one @ the shimr0d8 to maintsln ooamtant

powez. In this immbg oomliMOn $ha sow of M trouble Mghte M on. H

ang one of these @e6 outc one onn tell at n @anoe whether waters atr.

temperature, eto.. is abnormali

The boils~ rasIwIM8 ve~ rapidly to shim-r.d po#2t10na @M theaa

em be ahanml at almOstwhatever speed the

f-’ !l’hismeans that an experkwad operator oan

operatordesia%s to turn the knobs

brhg the boilerup tO full prier

or go from a low %0 a M@ level In a few seooads~ This rapid response 18
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/ M-,,’

IS runninga mmaldorable a-t supa~riticalp Ae kha ddsl~ FOMOris

app~oachedtho shim oaarapidlybe run baak~ A visualOBaarvatioaof the
,

neutronfatensltyam one of the reoordingmeteriBe~blee ortato have an

almostverticalrt,eewith immediatelevdllngofY at thede8ired imtennity

level.

2* mm W Powor

IM%hinlet water tem$eraturos

of 25 in the boiler It %s poasibla tO sun

arouMtJ”Oan6tbq8?Ogo

ths boiler eont~rwowly at !5.S Xl?

without exooeclin$ a teW@erature of 8S0~ In tb sphere o

eonaiderable a%eess madilvlty to parfait eximents qith

P
near the sphua when -lag at this pokerO The ims~

originally p&uuM was pamible beoaua. of’t4e ovesdao@n

Thsre 18 mull

abmrblng materhl

in powes ebove that

in tb 4oolMlg R~tem

ad abaenee @@ wry T$ol-t f-~ m bubbling la t- aolutlono = RO@Or

meuauremmts based Om inlet aM Outletwater tompowatieo.aaammweats 8a4e

with standardized maq@nase fOils arul a small flblOn o~ $am tha ,.

following flux Intensities!. ofi= datl- were *tat* wMh etaxdasd

iml,hlllfmilso

,,

.

Poeitlon
$nobu

,

‘M. :
.

24

a6 90000

Po91tloa ,n*j&
im&8

.

0 ●aa x log

36 8o’m6x 10

All distaneea me =a_ trOEItk Cd mrtain in the the=al eolwm whioh

-CWSIFIEU--.-———
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r
“4s -

is 4 feet frfml tha OSA of the aolumm.’

The abOvo

‘\
aOUd graphite 001 .

Y .,,

data give a diffusiom lemgth of 29.4 on In the
.

The ●quatloxifor tha flux in the eolmmnia

where % 18 the distamoela em from the oadmt~ mrtatn. The flmx at th.

~omtar of the sphere In the “glary hole- IS about~ ISx 1# par XI?.

.

pilase Thi8 10 probablybqe@oe at the bubbling@ad ~ eomwoa$ionour-,.

,seilt@in the sOIUti@ wham Opesati~ at M@ powers Tha intemd~ level em

however be mdntaimed * ~~+01$ @ 1 “kW when the full aeme~tltity of the

f- SuU g$alvaaomoter 1.s Ueed (fx+ooo em/m) ● T& Iwm S* mat be moved oomtin-

ually to xoaimtalntkisamuraoy? If tha ‘boilerruns itselfafterreaohing

temperature equilibrld~ it will malmteln e eonataMy @

running at 1 KWo The aut~tio ooatrol he abOut the

bait ~ 00nt#Oli

a~ .8S when

same aoouraoy am the

,.

40. Asmllea t- ,

. Zhe,.boiler has bees ~ed for ~ ao~$vatsaw in th Mgfh

ihx la the oonter of the emhere (3 x 1*)* The therBal Qolm S8 IMial for

Irradiat$ona of high I#itemmitiea wZth OXqd.lmt (mWimm rat$oao \
.

,-0U9 axparlments Eaye been perfcamad ~ makimg a ~

oavi* in the oOlnmn ati uaimg, a beam of meutroma out of Um frcimt of the ‘

P
oolmm. A atq f%maion mpaotrum eouroe (8 x 10’ meu$8/8so ) waa obtalmed b

moh a beam by bmbarding a 85 target ● Severaltramemioolonad soatterimg
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itles for SMrt times after

velooitythroughthe ‘gl~

.-

.

r’

UNGlmAWED

ir’radlatlon by

holen.
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,

Adetalled desoriptlonof the

5*5-M waterboilerat site Y is given..

designand oonatmmt$onof u
t
A 14$ ‘mrlchd uranglnltmte

solutionin water is used as the reactm axklmderatero The 13.5 liters

cd?solution.oontainlng870 m of 250 are held in a l-foot-diaaeter

atainlese-ste’elsphere~ The tampercOrisistsof a BeO sore eurrouMed bg

\
&rapMte~ A thermaloolumnis connectedto One side of the tampers The

operationand performanceOf .tbsboilerare desoribed~
/

..
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A. DXSI(?NCOMBIDEBAl?mm

J~ Daaerhti ao

“!he‘Winterboilersor whypOw 18 a

mriohed uranylnitratesolutioacm ‘soup”in a

graphitetaaper. Its primarypurposeand use is aa a strcq mtme Of neutrone

whitih~by U& of a ~phite thermall$lngcolumn.oan providea highflux of

slow neutroaa, ‘

PlanmfOr a powerboilerware fh?8t drawn

1943by D*W, Shrat awklhts akmoiatea~ but thse plans

f- favorof‘elow-pouerboileror ‘lOpowwhlahwas builtaM used for the first

inte~ experimentswith enriehedmaterial@durlagthe spr~ a~ mmner of
>+

19440 A deaoriptim of thiswork is givenin IA-134. Experiencegained

wIth the laiwpcxmr boilerand expertmentamade oa the effectof addedabsor-

beksgehaqgesin tampermaterialand structuresetc.s provedto be veryueeful

In redesign~ the high-pmor boiler, Plans for the bypo were remlved am

extensively

December.
I

mdified an @a fall of 2944 awd the hypofimt ran at pmer la

A power~ about

clefsign.l’hiepouar,bweuie of

tw give a rlux of approximately

1 M was aeleotedaa a bmis fortho riml

tlw mall 81z* of the remtor, wae es*lwated

3 x ld” neufhowa/ae@# Ixt’the’ aeighbor~

hoti of the reaotoraml of abmt 109 at the inmm eml of tha thermalocUumm--

P
adequaterOSMet experimeht80A powermuch hi-r than 1 XW waa not Gon-

#.
slderedfeaalbletor eeveralseasoae8 The problemof extraotingheat tram a

12* ‘sphere“attluirateof, for e~ple ~ 100 RM, appea~ rstherdifflqlte
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Ionlmtion from

Waa expednd 60

p$lwar.

rqalre arM-
.!

therewas e atromg posslbil$tyof thekolu~ion~sfrothing

Eqsrlments made OM the low powerboilerwith varlouatampem

and nieamrementsof tha effeatadue to the MmxWtlom of additl~ pipou

and dheetisof staimZeaasteelpermlttada ratheramurata estimataOf the

mtb of 25 ~qti rw w hYPOe

2he dlffaremoeala the (!Onatruetlonof the hypo ad 1*o wara:’

1] CM= frC81urallylauli?ate$0 ur*@ @lxwrto@requlradtO parmit athr
,.

extraetiomOf the fIssiomfragmextts~ 8) 3Elt@almttOapf th3 b@rOda$18

P
(30rlt,rol8yWtemMM Storm@ Y?eaervolrfor *ha #Soup;3)

addltIonalehlmrods-;4) Sntmduotlonof ~ horizontal
.

‘&@sY hole”*- * S@MWe to pem$t aoaeaato tha>

Imatauatlon0? two

Oma-inohpipe or

h%ghestpossible

neutronflux; 5) IntroductionOf wqter uoollngand air flush$mgsystems;

6) GOmatruottom of eamah ray aBd ?MJUtXOMahields~amd ?) Additionof a

graphitethexw@ialmgc$Olw.

The two moOt impOrtantslmplifieatiomsmade in the Orl@al

htgh p=- boilerQeslgmwere the elimtnati~ Of the aomp=handl~ system

the substitutIoh of Q EIUDPlecadm’hm-leadqmmrete

W ahiald.

Th@ILyp Olalmate dina 30’ %50”

ahleldfor themoreaomplam

rofan* is plaeodis mwh

a way that maUtrCtIMMtll f’WJMthe therMaloOIUMnati frm pOrteIeadi* to

F. “ the remtor have mObstmuoted patha for at lsast 9Q$i thus p$xm%ttingOX-.

ptilmumtswith oolllmatedbeamsof eitherslow or faat neutroma(aceMs. 1)*

The othermajoritemof aon6trmotiOmwao *he *Fecttonof a $xeotkat$mg toher
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mM a snaildmmi(wl laboratoryto be US6d fm remowalM fiaaiomfrqgmeatsq

frcmthe soups lhlsdeacmtamin@iomlaboratoryia looatedIn a separate

buildingaml ia about 100V from the bypOO An under~ounl staimlesa steel

comhit ma installedto’oarrythe soup fra tbe hypoto thisapparatua~
.

Controlof the reactivityIs achievedby means Of four rods

(R’ig~9) threeof whleh are a&uated by safetydevleesawd drdp im’automat.

Ieallym the neutronrm exceedsa specifiedlevel. The fla is deteeted

by means of Ioxk$zation ohambersMoated in the tampers in the shield imaad-

iately

romo

abovaIt. and In the theraal.eOluSllg

The hype Is Operated frcm a oontrolatatiomam an adJolnlq

The power of the pilemay eitherbe aomtrolledmamaallyor held at n

speolfiolevelby means of an autanatle‘pilot*usinga modifiedamplid~

olrouit, An aoourateindicationof the power18 given.by a faenaitive@wren- ‘/

ometerwmnaotad as a null instrument to an ioalfaation ohamber. ‘I’MpowerIIS

also eomtimoualyrecmrdedon.anRWerline-@gus metesamd

gnabeamplifSer-s@ilew*,temo

The lsval@ the Solutlonin tha Sphere@ito

by a ealibratad

temperature, MIS

rate of rum of oooliq w“qterand.“fIuahlngairO poiitioaof the var$ouaeon-

Some ohamgtmhave rmently been made tn the boilerdue to the

unexpcmtedtormat,ionot a preolpitataafter abwt 1100 RX hours of very ,

- ~c~~~~’
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eatiMaetOry~ratiO% Testsare in prQ$r@Qsto determirnthe Oauaeand’

ellminate

@ration.

futurepredp$tationo Otherboileraolwtiona are @or eonaid-

Any changes@ improvementswill appear*n laterpubllcetionno
8

.

2. CbloulationOf L R’rm IODO Observations

A lNAIQb03!Of 6JX~r~lltS WWO done with the 10W-pCW~ bOilerto

give informationragardi~ thq inommee la the amountof M reqwlredto

0parat8tha Mgh-powar boiler~ Si~ee the totalamountof 25 avaihblo for

the bypowoo halted, it was naamaary to keep this
,.

poesiblse

me lopo tamper wa8 made fmtirely w

two raawnw for wlah$ng*O replaoeth~stmper

etruoti~ the hYP08’3) A -er Of the M

for eritioalhydrideexpexlnentaoa~ 2) thd

the fissiongawwaraya In the solutionand the

with

Inorwma a6 anlallaa

*O brlokao Th@M

another’aaterialill

were

eon- ,

Ibery12itaaan the tanperprwlded”‘

a drivingaouroe’Iof an 3ntensi& depe~ant On P@ runnlx h$atw whiohwaa
..’

umdealrable.titiaularlyif ae~itlw orltioalM8ureswMw mm to be MO*

Sewral t-r otiblnat10nawere triad with the 10POOA @raphita

tampergave, a critlctal ma*s d ?60 gnip an inereaae of nearly S00m over

the E@ t-per~. Nballq slugsPMMMKIin a lattloearm the spherein the

graphitedid not~~ apgreaiablyeA graphitee- baOk@ with 3e0 brleks

*8 ~80 ve~ ~~. !DJ$Sseh~, waa triedas a mooliup* a bl@h-core-Ba*

shelltamper in which the bi-th would act aa a m-rag shl.eld betweem the

sphere @l the B@. rinawo R thin BOO core end a graphiteshellware

aseembledand ‘thisamb@@lon m’m a mltteal MOOSIessentiallythe sameas.“

the mnplete B@ tamperso W- adoPt@ tor hypo use. ‘I!hIa tamper dM not

eliminatethe aawiaa-neutronre$x$tl~but&id releaw $mff.luiomt bridm fm the
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hytlride experimentwith no Inoreasein tho amount-e

The effectof introduoi~a stainleaa-steelaoollx pipewaa

meaauradby placinga shortse~tlonof the pips IU the where &ml obaervi~

the ohangoIn oontrolrod settingneoesaaryto hOM the bollerat @ritlcal*

A s$scllarexperiqmt deter+ad tbe efleotOf a ‘gloryholewthr~ the

spharee It wae plannedto .inoreaasthe wall thlokneosof the sphqmafrm

00030W $0 00060m0 TM effect0? this ohan&#$was estiaatad by fittinga

The estimatesof izkoreasedmass

were;

TMoker iaphara
.,

,. qoolingpipm

‘l!Qtal

24)*

eogm

30@m

for each of the abOve2teEw

1.

130 *

was an est~te of the allmanee to be ~
,,

the spharebv the expmaion of the aolutione In the caea @ the hyp08 this

effeotwouldxtotexistaa itwas plannedto leavea free apaoeabovetha solu-
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nmtroae with Immeasing temperature.The effeat,expreaaedIn *or&aOf grama

of 2?$ waa ezpeotnd to be mug.blypmportlmal %0 the totalmaas of 25 so

a meffioibnt @ ebout 0.9 gin/degreewas expeeted.

provedto be 1.3$ gm/degreei A totalallowanaec#
.

was takontO be 8tiri0tint for mm opentiao w

The aotualooe~ioiemt

60 @a at S45exoem

poe*iMlity of

borrowingfoilsor slugeof 25 and in8erti~ tlwm in the tampernear tha

boileras booaterafor speolalexperimentswas thm$ht feaalble~

A oonvems$onof the UranylsulfatetO uranylnitratewaa uOnaM-

ered nmesaary bmmee of thepr*lem of removi~ the fimion frqmentsa The

etherextractionproaemafor the titrat@wae a well-kWwn proo@d- ~ while a

oorreapoMing proaess for the 6ukNe had not beendevelopedand it did not

appearteaslbleto initiatea mjor researah projeoton this prOblamO ltlki4J

the thermaloross aeetioneOf 04 bama for sulphur and 147S fm nitxqpn

a oomparlsoad uranyl mlphate and mwl nltrati ‘WMWw Itiicated tkt a

the 10POestablishedthe relatiOnthat 1$ in K was eqnlvalentto 20 @I

of 25 so thiswould lndioatethatthe oonvamBMm from tha eul@ate to the

nitrate WonliiOost8QprQamat*3Y 70 @m* TM6 ammt waa at firstUz@er-

est~~ted by a faotorof two. since8t that tiM it wa$ thQUJhtthat 1$

in K Was equl?alentto 11 * in tho 10POO

Theohangos In the solutionami the struotwreqf the spherathwa

add up to 200m, maklq$theeetimatad theMW eritloalID&ae765g$m

Tlwactual criticalmacewouldhave beenabout 779@ had therebeen

enoughmaterialwith 1406$ enr$OhMMLtO Ths estimatesdesoribedabovethue

provedto be quiteaaourate* Tha availablemtorial of this enrichmentamountti

UNCLASSIFIED
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to 767~ awl the additional 10S @ Of 25 proaurodwas Otiy of 10.8%

enrichmentso that

mass turnedout to

artexmixingto a uonoentratlomof 14* thefhal oritloal

be 806g%

3* Deacmtaminationor A@ive BotIm $Olutlon
.,

The ahetiaalmethodQhosenfor decontaminationlaa$har ea&eo-

tion. Thisprocess dependsan the pqsibility of obtaininga faWrable diatri-

Eutionof TkE (~nyl mitsatehexahydrate) betweenwater nearlysaturated

with a solublenitrataand dlethyletheri Th&msthod has beandovolopedboth

hereaM(eleawhei?efor purlfieatlon of U and 49 agd alqofor doeontamtnation

of solutionsof theseelemento~ Zt has the IEdvantageower otherrnethadathat

it is a simpleoontiimmuapr0ae8s$G-paratlvelyeaaytooarry out byrsmote

controltiThe laterconsiderationis very lmpOrtantIWM the opeiwtO@’a stand-

pointshoe therewill probablybe several hwdred aurieaof
r
-ae*tvity

in the boilerw~ndeaontaW&tMnbw~s naaessary. It was W*IWMOIY

thoughtthat this situatlonwuld arlae,aftera faw m~tli~gqxMatiQmO but after

~000 hoursof ope~tioxkno de@ntamiBationhas been naeded~
,.

~The ‘Praatioalwd18tributiOnooefflolent$
. . >.

“.

~*,.aonaemtr@x.of TJ@i lnetkei’phase s
n . n w w Wu-“P-,.

fora’purewater-ethergstemdepetis

the water. mmWaoaitmted Sautl=

-ithas fallentiloo*m3e Beaaum @e

,

os the initialaoaee’ntratiamof@M in

&4M) D is abOUt 003; at 0~1 M
“.

di.stsibutioaooaf’floientis ‘iinfavorable

to startwith awl bee-s mom so us tlw extraction proaeedsi it $8 mot pos-

sibleto extruotall of the UME fr-’ purewatesinto ethero “In faot just,the

opposite48 feasible: tk3 U!Wi oan M completely @ed rw= ma ether

UNCLf$SIFIED -
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with purewataso 16 nearlysaturahd with a
I

~~dlsts~butioaaoefficientis much hlgher$aa htgbas 130s amt remaims

essentiallyoonstantdown to very diluti”IXW solutions~Um@r theseaotii-.

tioma it is possibleto extraatthe _ quantitativelyinto the ethero

m thi6pxooessthe fi86ioRprodllotware ‘notextraotedintothe

etherto the same extent as tho U am6 ehouldcowxmtrate in thawater phase

or waste, Preliminaryexperimentti2ndieateddecontaminationfaetora,of
,./ ,“

76 to 300 - i.a.,the toiukl& am ~ ao.tivlwwas .deareaadby a faet~

oan alsobe 10 timesthatpossiblewing ~~$. Thereforethe aotivo

boilermatwlal intwoduoed intotluiaartraetiosoolumnIm a sOlutionof

1 M EN03P 304 M Oa(M$)g@ and 007 M U0@103& In“hande%tra06iOM

usingan e@al TOIW of disthyletherth~s eve a distribution(Wd’fieient
.

of 8?’ The aol~ has.besnoperatedtith this solutionati no’lossof’ V

OIM&vado

The apJiarat&Is ahUU&@ the aaocnEpmwixflm 8MM (?lg, S).

9%e SOUP p18awashimgafrm tha water bofier are.stqcbd “inthe main tamk in

tha iuxW?$r4WlM vault.’ The naodsoary ahemloala are addedtO it h@e with ‘l@

aid @ the Sv PIPO extand~ abovegrOUJM. me Sma21souprea6rvoirin tb

OUMO1O is filledwith solutionfrom the tank im the vaultby ~ of oomprmmed

air. The UMR aoluttonnaarlysdniretedwith”Ca(M~)~ ,1sthenP- (bY

rn~ m ~N-) into“tlMt+ @ ~~ e-at~on Ool=t w~= 2$ ~eta **
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phasesdurin@thla stage, the lower 7 feet of the extraettoncolumnare paaked

with 8 ‘nnupyrexbeads. By th~sproaassthe U Is quaatitatfvelyextraoted

Xntdthe ether, TM wastewater I!ha#eis taken Out the b~tam Of the @Olwma

adl ~lsaardedafter testIng for U.

lb ether, whi~hn- oontd.nmthe uranium-is takamout tha top

of the extraot@n uolumn and intr@Wmd hto the bottao of tha

aolumn~ In rislngtthe etherphaseheremeet8distilledwater

the 4 feet of beadfa. The extriwtlonM nar revaraedand the

titativalyextraotedia%OtheWater aXM 18 drawnOut the batt~ of the
. .

stmlppimgcolumnas deoonlmninatedUIQi 80ikw0u Theether, now fr8u of .

uranlumtis takenant the top ~ thisoOlumnand raayaled.bel~ pumpedback

Intothe bottomof the extraotlon00IuM% Theseproaesseqcaa b8 followed

in detailOn theS1OW 8h@Q
.
AU of thesaop&tlOns are oomtrolledat a dletanae--frcmthe.

grotmllevelin the oaae of the vault.and through 1* feet of o-rate in

the mss of the eublele~ When the oolumssare operatingaatisfaotorllythem

18 no needto

mall portion

Ity m m the
.

#la autlvlty

enter the vaultafter the SOUP is In the stOa?agetax& My a
●

(approxtaa&ely3%) Of thissolution am t-rOrO of the aut$v--

,mb~$lo&t ons time;thewa8te&aontk%nlngthe majospost%oaat.

is removwdfram the oublaleat -O At psaseatit 18“belq

the ohemtaal laboratory, if the

f-’.
remove ether and to restord the

me maom$aatnatad mm la brtnagmout,Into

aatirityis low enOugh@,am thereevaporatedto

proper U oonaentxaMontarwater boiles

operation. If theaotivityis atllltoo high,tha eeoontaminatedUXE SOlutlon

UNCLASSIFIED
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mn be returned*O an auxiliaryatQra@

UNCLASSIFIED

‘&m=
tank in #s, vault. Afterproperehea-

iualtreatmentii aan W@I be atharertraated. This oan be repeated until

the @etivityis sufflo~entlylow to meet requirementsof healthsafetyend

dfio ieatwater boilerop&tiOne

Aa the resultOf an aooMant it beeamaneeossary

‘pOrtlOnof the awtive pOller mupq This was an opportunityto

tO purifya

test tha appa-

ratuaand methodwithaotiyityin the

tlmatetleoontaminatlon,The solutioa

007 M h UW axkle@mtained abOut

order of magnitude expectedin the ul- ●

put thrOughthe 001- was ltissthan ‘

m Ourlesor
v

achtVitr: othmwisa ●

mn8 Itione and Operetiom. were aa praviouelydesosibed. @’er-aliresultsware

aatiefaatoryoa dficontamlnatlon’factorfor gaanasof S0 to 30 be- obti

talnadwith no 10ssof U in the aolumns;~

MaterMLle of ConatruatsollOr EtherIktraotlonsystem.,

Materlalauaad la oonatruetlonO* col~ mW be ~zad OS

follcms$

. 1. Plpas

8. Valvaa

valveson

Valvge on

% ZnMn6°

●

mm Sollttione, water, azM wade am l/5~

steal pq)ao

.

stalnleae pip* are l/W ataialeaaglobevalves.

to pipes by Oxpan%i?n fittingae

. UNCN$SIFI

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



.

.“

1

4’0

5*

$.

9.
*

●

-, 15 -

UNCLASSIFIED

tlolumna

Mlwmna are atamdard I** mmmeroial pyrex pip8, ?langpd

ends and fitted to 8t4nle6s pla$em by 6 fw?~ewadjoint ~lnat

Oolumxupaakedwith 8- S03M Pyrex beads.

!ra!u

“AU tmka em omatmoted d 18-9 stainleesplate with

ramovableaad aze held Sm plaoeby a boltedjo~mt‘witha

fibbergadmt O ,

Ploor pan

Pallis LMMU$ruotad of 184 8taiIllassplak , Wdkdb

Rlwrs

Risers are

bottom emt

Pump6

of Sw %0-8 stainless %tab$~ with etalmless I

aide m .W(ildedOmo , ‘“
. .

‘:,‘.’,,.,4.,
,. ,“’.,

Pumps are omwtmdod: M l@-$ +ald.sa ay%~ Wli-,,. ?,;

mtaplad to emrdal atainlesm d“oubWohad$ ball-vmlvoa

M@ Opmated by n l/m EePo -OWUU Mio EMmqo

i

~ ‘ ~Nc~$\f\Eb.- ,..;,, , ,“
.

.,

.- —
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la detailIn the followingaeotionaOf thinrepcm?tOare the fOUOWiX:

(m mlso 8)

solutions It

The roaator (i) is a MYkUameter

is.surroundadby a tawpm coneistlng

8te91Sphare

Ofa W3reOf

aOataini* the

B@ bldca

(8) sapplmntad W a shellOf 8raphlte (3)* APaMMJoriesto tha reaetor

are the ooolingo’Oil (4) and”the plpasfor tha fluah%w air ~ level indi-

cators (nOt ehOwnin ?lg~ 2),Q The sphere Is piereed by a bttrlz,~talpips

(*gloryhole*) [S) to enableow to hava aooassto”tha

neutroneo

Ratweenthe tamperand,the tharmalsolumn

hi@eat flux of

(6) ts ● blamuth

wall [*) whleh provides $aUUIMray prOteotlOh fQr w@kars whn tlO&a are

in the thermaloolawa- A removable oadaitMIour$atn (8) oan be wad es

shutterfor thm?malDoaauramantaoTha shieldaroandtha entireaa~ly

Sistti0? 4@ of lead (9), l/88~ of oadMlm a~ S‘ **t Of O*Sate

made

a

eon.

(lo)d

All

jolats exponed to 601utiOn or vapor have 0talnle88 staol weld* *e $n m Imrt

atlmaphara)@

a) @harao

tha fadavo Solutiaio The

The wan thlokneos

A oma-fooftdtamataratainleaa-ataolephara oontaina

aphare eaidsta of twospan hamisplmaa with a
,.

*MO tha top axkla
.,

8#4* tuba lmtothe ldueahaM6pharae

at the pOlesto 3/64* at”the eqUa-

lW ZD tube M weldedhOrlaontally

———
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hole As slightlyoff oentor in O@er not.lmpaa8 through the wald ~olmimgthe

hemispheres,Thtsweld@ the last to be done In the assembly~was madeby

flowingthe narrowfl~ lip~ of the two hemispherestOget4erwith an

aoetylene tomb. A helluRIatmospherewas maintained inside the apheroto

prcwant0xidat20ne‘(SoqC@rWJi- study tn IA-134]* F*89 4a~ shows4etailaJ

of the sphera asmubly.

and titieffeetlveledgthof 357” ia we In the f~ of a helixa Fl@ee 4a

MM 4b 8h= the appearame Or*M ooilo Caloula*ionerOr naturalQoWea-

t$veOOO1lX itikoabedthat SO oo~aeo Of waterthrougha Wlm Ie@h of

moh a tube should gim &deQuata COOJAX fOr ~ratlOn at 1 KW wtth an approx- I

lmd$erlae of 30% aMve rOOm Wmpardure. A sobmath eketoh of the

mmplate aoollng aystea 18 shownin Ylg. ”

the solutionwaa expeatad to produae 2 es

due to the heavgfontalmgpart~olaein the

inlioated that the oooIMg effiolenoy”CM a aoll mtght be out In half by bhbblo

ro~tion. The 0001ix tubewas ‘designedto kks oare Of this poaaib~llty.

The MM awl outlotwater pipesare arramgedeo that the 0011 wI1l net drain

servesae an imtiwitor

turmathe water ooolg~

tite on. Thaae -t* liner the Wet water temperature to * and permit

APPROVED FOR PUBLIC RELEASE
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eativlty of ‘thegaaesproduoedin ‘thesolutiomoMane of dilutlng

fluehlngout thaw “@8ed was requlrade Ap~oximate~ ‘SO w/tie

mm .’

admittedthrou@ a *W ID tubewhleh ia pointedat the am ati starvesan ●

/<
,.

solutionlevallMieatOr as well as an air Inlet (Y*. 4a). The ttiba 1s

U rOOtlong end is held wmomtr$o to a 3/4” tubq bY aeana of a 81*o

lavite Immlator V feet fWM tbaspherae Itoanbe xu3aeaor~owered bya
. . .

selayn-controlled8ear. A rwolution oouatergive.the paiata$paition while

heheeo ‘.

6) *W o A $3/8*06D* alr outlet tube 18 wald* Into

f-’ /
outdde the bOS2er tilelU Wbloh afstsam ● safety oatoharfor the bc)llar

aolutioni The praeanw of liquldIn the air outletllne 18 ahqa by Q o 6ntaG-

tor and panelMghtp Some platlnumgfauaefn *n enlargedseOti~ of the tuba }

aats eISan eX@OSiCM stop in oaw tb fluahi~ air flOWshouldstop end ox of

!
the mmtaetora causea detana%kon.Beyod the safetyoatoherthe al; 6oea

.

Ulmakground

ad ivat& by

16 nawesery

for * feet to a larg’a 6*l@h gelWyln$ tankwhiOtI ,mn be ra- .

remoteuoatroIs ‘JMadrlar, whiuh is 8h4@ldad lb an mrth wall,

to prawxkt *he Wstat air fromWmMmaing andfre.zlngiM tha t@be

tuw.le~ouM & thexkan 1800-f* %raW tubetalm the Mfghlyaotive gaaaa ‘

a suffiolent 4Uatanoe frm tM hiLM6 to *me *haEadhtios to leaa than

601 I?/8hr0

f-?

Oarritioil%

‘SM8 Weran” line i8 strunG M fee~ abwe growklbetweentreaae

Teat@of ths‘souphaveShcWn thatmuok of the f’iOaiOnaativityis

with the tlumhln8airs resultingin a aotivlty in tha

APPROVED FOR PUBLIC RELEASE
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boiler tlqmantlolpatad. The OUt@lngair, howa-”@ ls.extr@mlyaotiva and

apaai@ “praaaut;oaemadt be takanto awid tha

TM maxlmuRly istivi~ of moup eemplee remo’v6d
\

operationha be@n 85 aIO/oe* The ga8ei3 must

to peat SigIIO“winningp&@e to Iceagawayfr~” that part M the tublx mrry$ng .

produoedby a -l als flow tMmgh the tubeare ampltfiedad Qen ~ nado
●

audible m vlalble at the oontrolpanel by mama of a Wud spealcaraxM neon

li@t ~. TO pe~lt an ea$y ssoapefor the bubblae+ Mavc &oe fo= expaneiom

. .

f) l’aa~ v

,,

3.6v01of 3 m rm tk *0.P MM

oentar of the sphomb Y&muooouples I&# aonneoiad

Wata * “The teqmrsturesare raad air.ot~yon a

tion bo%.3sautomaticallyJtla:lltai*8* *“Q ‘

6) ~e’ The.

bnbbler tube into the
,,;

*SO to islet’ mid 6U%10*
,.

PMM)l Retere A 00~ juliO-

>
,.

3/4i tubaextandtng

of the bottam of the ephere,in oloa6doff by a r@mot@ly,ktrollad vdva

(F*O 5)* If me Valva la.

deooatam+uttion d’qul&+”o
.,

openedthe eol.utiOxila dtqhd to ~ ahaa2@s’

Owt

.

.,
,“,,,.

/.
●
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?3. Taiuilar,Thwmal Golum. and R@ Qrticm imield

Surroux@l* ths SpheXN30.as $uatdetaile& is the tamperg

This tamper, or r.eilector,is a rmtfmgular parall*lOpipadOf B@ 24” x,

M“ X l?7w wrrounded by graphSte to cMIIB@eie a raetawularParalle10@P8d

60W x 46~ X 60U (pigs. ??O 6, and 7)o %%0 drip pans have bOOn iws*lMJ6 ,,

to preventthe 106s W solutionin the eventthata lsakshoulddevelopIn

ths sphere. The first h a 0020s N+alnlesssteelpan plaqedbetweenthe

graphiteand tha B@ and the 8ooOlMis a 3/16n Pb pan beneath&

&raphita[see?*6*, T)o Bothdrip pansUve drainalaadingto the storage

“Vawlt o

P
grephite (lw ngo 8) for

\

(lodpad to permitrawovd of var~oua blocks @

the PUWOOOS d obtaining neatron beama@ inaart~~

absorbers, Irradiating MRIP1OSe@tqi Rio of thasshorizontalportsextml

throwah the @raPMta to tha *Q, while tha third extends to *ha sphare

and 18

por:6,.

drilledwith a In d~ter ho~e @-axial w~th the 1~ diameter

hole” WO~d intO tb @~O In addition to tlwae Oxperiaental

designdemandedthatthereba 0Penin6sleftfor control,aafaty@

shim rods,monitors,m$ sphere

.

attaohmente.l’heseports

trcmwhioh wse, Siaecax

are a13 VwW3al axl

location mm be

Horizontally adsaoantto tM tampar is the tharmal uduan, a

t$-footaubioal pils @ grapMtea M proteot peraonnil working in frotrt of

ma thermal (x&n, an 8m thiok Pier of BI was phiOOd bo$woOP th tq$ ~

and thermalaolnnk Thimfiswltain a aubatantiallyxwduaed #
flaxwithout

P a 8er@ws neutron 1*S o. @ ~ *M t-mg. emr~~n~l Ror*S ~ve *%
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‘ ; -Xte.to%.Tha longitudlaalpOrtaean be ~led al@@stat wI1l but aOrmmX

uadmiw ottrtain. l’helar@6t port obtainableWIthoutO~@etO ram@elln@ of

the thersal @Olmn la W* X 34W extandi~ 4 feet lntOthe thermaleoluaue
.

M am *o4 re~t- ror experlqental OOnVOnieYJOO@

ourtaim has beenplamd sorosathe thermaloolumn 4 feet frcm

a aeMMium ~~

*,e rrout of the

pulley JBy8te9

It is obviouslyXWcasaary that adequate phy8io~ogioalshieldi~

abovethe @aper ati the thermal @olumn, To have readyaeoessto tha tampar\

the oonmete at the baokOf lb tawperwa8 pOured~ a oert - On rails,

Seeaueoa possibilityalw~s axlsts’thatwork may have to ba dorm on the tamper

or thermalool~c the oon oretaon top of 8aah i8 la *M fern of removable

?M@m ~ All of the port.which extendtbrow&htha mworota ma nomally plu$gwl

w$thwood to mduQe leakageaad in ad61tlonthe por$eop~l~ tho oplmw are

eaoh ahieldad by 4* Mad dOWs (HI& M )0

the &foot @norota aialdlq al tha s*a ●

3. mrtml. Sh$m am SIe *Y mm

801mn wIth itu 6“

thorsal401ma8aIIU

The reactivity,of tha boilaris eomtrol.ledby moana of tour
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(- -gg!mE!and a safety rod ~ The latter

onlyto sto~the ohainreactIon In aaeethe Intendty

ad4iMonal 8af%ty the two shiMroM are designed wltb

that tlaoy eanbe used for safetyW! well es eontrole

shouldget too highs ?or

a releesemeohanlamso

Tbo-’safetydovioes

are neaewaq in aaao the p-r i8 reiatitoo rapulyo Utior~mal wratlw

eozulltionsthe botlaris self-regulatlwdue to the temperature effeot;

however,if the rods are pulledout too fast. wi%laouta sdfety devloethe haat

llberded mightbe enoughto ~a~ori~ the sOlutiOnbeforethe inereasadtemper-
,/

aturebad timeto controlt~ refiietl~itye 5 fastest per$m tMo~tloalW

obtainable

vertically

eliminates

P

with the MMar is approxtiately*O2 seei The rods are mounted
IJ

so *at those used for 4afety m~r faU freely when releaaedo This

tha neaemity of a fast naohanioal devioe to push thea IZI*

3he totalP eqnivalenoe of the oontrol and shimrods

160 IJM$which is about 3!5@u more than t4atnmeasary to oompemsate

18 about

for the

maximum temQeratiare effwt.

Thsarraqpent Of theto= rods ie shown top view in i?lge 9.

Gadmium is Oontelinedla the 10UW 3CP of eaoh rod, TM mUa extend f’r~ tbo

shckm to scale in Fi@~ 110 JPcartinlmm XmxWoxlahOrp*@n the Mwar halve-

of the sheathmare mds & l/We wall •llmianaa~Both hal-s of tha three’

platetiM shathe

made as li@t aa “

possibleso that they@ouI.d~ lop=a~eddi~ctl b @@lsT~o ~oh r~ i8

utWLASSIFIEb-
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11$”,low and luoi@a 4 p Iatll(Mg. 11) or two long mtripa

of dural 2- apart. The lowerO* of the $ap betweenthe stripeis fllled

by q 84eetof Od (ma longD 2W W*O am ,O& thiak) aan6wiuh@ @twaen

two dmiler ab?tq of dural~ As ahom im uross-aeetioaIn the tl#wes eaoh

sideOf the @ sa$dwlell ffts h a 810t mat in the Oorrospcmlingdural

stxlp. To ntinlmizet~ ,total?etght@ tk rods this slot exten@ tlm ful~

lengthof eauh stxlp.

Rack dl piniond?vleesare‘mad to move the r~rn~ The raoka

are 86* 10M mountedat tho top of eaohrod betweenthe dural stripe, The

piniongear is mounteddiro9*lyon th 4@4y?lshaft. .

& orderWet *he ral aot fa$t enoughfor eafoty,It aust be

QOntrOla

Pig?l.Ma

ra$her@cmQlloated meohaalem

dM 3s0

To allw the rod tO drop

mat be releaaadfrcm the selmo ~or

also ham a fairly aseurata poeltion

Is neoeuaarye Th18S0

freelythe ptaiongear

thlareason the @nlon

shown in

ia Ooupled’to

*

pinionsotatosfreelyOa the aelayn

agalnet the toree @ M apr%m by

aurrontthroughthe 8olonoid18 out

rti drop8lno With thlo ar~at tbe rodswul

of powerfailure●

It W*8 ori@nally plarlmid80 U80 *

mi$cntluallydrOpDi= 0804

.

Uoatsolrod for f* adjuet-

nent betweenpretleterm$ned fairlylexgeintervals0? the ahMu. In cmler to

for aontrolpurposssa The ahlmis h~ld at qnY desiredlmt@rYalby meene Of a
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r@whet (4)whlohe~~es In a toothof a ratohetgear (3)faatemadto the

MllsynShart. The gearhas 43 teeth--sl’hoeOrn revolut~#nOf the p~niOn

moves the rod 3 Snohes the rod moves l/16w per tooth. Z@ ratchetis

e-d or dtse&&aged by a solenold (5) o If dlsengagadtb rods aan be

movedby turningthe bob fastenedto the shaftof the saleymin the c!ontrol
*

roa (Pige 13). In thlaway the operator

rOd. TM 081~M0 US* ~

per degxw, llnmr to 30°

~dtherodl!lwelgh 4

Mavy #w. ,They

Cg phw) 10$.

pQU@a aeoh tM

aotually feels the weight Of the

are rat~ for 3.4

Shoe the XWMaa Of

oontrol-room-zayn

imehCmmoea

*ho pimlom18

leadathe

!wpOMleyn by lo*, or 1-1/3 notohason the ratumt o

The poaltionof the rod is Mlaatod by a -Olutt- oamtas

$eared to the aomtsol room selsym shaft ●S shown in FIG 13, &leh mmbex

In the fimat dIgit rqmewmts om notohom the ratobt or l/16W rnot~om

Or the rode When the rod ia all themy out the lmdtaa$Osreds 3300 ioe.~

7.3 t-w Or thOWBWYM.

DurimgOperdmn Orthe

comtrolrod have baenfoumdto be the

holler the shim

mo8t oomvanient

rcidsxathertlw the

eoa$rol. * ehim I*

usuallyleft out In ax fixedponitiwh The other aan be mod fw .Ither

TM aironit for the sIMM -s Is ah- in ?~. 34? % rod” ie “

thyratramo by o mamusl swltoh, or by the micro-awlt@h(1)*wkh 8*1v0’M?s

the hold Wg relay (S) thereby outt$ng the AC UMtllthe.relayi- remet. ~

Mloro-ewitmh (1) is wed to prevent damageto ~0 meohaaieMa If the I- is

rataadt00 high for e?mmple by tha autoIuat10 oontsolit oO&taotsthis switch
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@dlaattng by lights(6)@ (7)whetherthe rti la in or

@8S011’ti81~bt thO @niOn

to the ratchetevpry time

I& GOUPII% jointlimits

be ableto seproduoa~ltiona of

ooupllng be reungagad In the Qalne
*

the rod lt 10

relativeposltlon

afterthe rod isdrop~. Anasymetrlo tooth in

the •~ment to One positionin eaoh ~tilution.

Aotuallythe oircuitis so wranged that the ooupling soleno$ds @an net be

qutivated unless the poaltioni~ioator in the oontrolroomreada OOOe

@e meohaniamfor this 1s shown in detailin ~ig, 13* The knobs on the two
/

$ears (1) and (2) liftVP the pivoted arm (3)at eat?hrevolution. Only

at nero dO both knobsFaesufxierthe ar8 at the a@M time● “When this oaousa

the arm is liftedono~ to opesatethe switoheb(4)and (6)MgaOISasul. .

14. Switoh (4)3*. 14 relea~eat~ =~hanl~l @atoh@ ?h~ bold- -lay

P ,
~3).whtle”awl~oh (5)resetsthe thyratronaate~ OII!OUI*O!l!hesafetyelmsit

\
la rosetQhowever,OnZYif the I*ieatorsof both rods read 000. This la

6W0~pli6hedby requiringthat tha

*@* 13immaruBaMdY Opm tbo plate

Air brakas@hOwntn

two parallelmier-awitohbs,one fromeaeh

supplyof the firedtbyratroa(#l@● S6)●

Fig. 11 are ueed fa the shimaqd safety,

I?ods.lho smalldural shafts(1)fastenedto the top Of the rode hit a

JIielm {2] held up by a s~ring(3) ina oWMes (4)* ~ brakes oparatedver

*be laat 4U Of travel~ .

_ r%. Ad-tailed doeorlptla Of the QODtr03r06 (IUg.18) “

maybe ram an repo@ LA-134. Itwaaada@odtOtW@p Of-th O 10wpOWOS

f- *017Hx 1.5* atr~parounda brasatube3/4W in dmtm~ @tMr brasst-
.

la fIttadsnuglyovertheoutsideOf tk Od. TM r~. haa a verticalmotion

or 40.7m* A nut ec?lderadto the i tube has a keywhioh moves *n

4
u~cm~u ~ ,,.,,, .,
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APPROVED FOR PUBLIC RELEASE



p

t

‘$,

tubes. As diomt, tln aOti&a Of

therod la obtdned by ratatl~ the 10ng staalscrew (pitch .05@ par

thread). - sorew$s drtvesby a variable

olutuh. The xNwit$On.Of tha rodoan be eat

at the oOM#ol panel by a aelayn syatiem.

The motionis oomtrolledby a

q)eed D.().motor through a

within a roll,am la IMlieatad.

&lobf- a eea$ar-tappad2M

voltvarlaoon the oOntrOlpan610 The eireuitis ahownin ~lgo 16. A

revarai~ auitehIs aonnaotadtO the”knob in SllOhe way that twniq the knob

oloekwisa raises tha rode wuntereloekulselmera it~ This Z@ 3s M main.

ly uead for ehanglngt& oparating rmgd Of the boilerand ealdcm fos oontrol

P It is identlealia oonetruet14nto the two shlasods.’

b iihown in R’@. 18.\

DUYPIWopardlon tim safety rod is held

* Oireyitdia@aa

.“

‘out”by an Ao aolorAold&

‘khOe~e @ $h. solenoidbe$~ attached%0 tb rod. M hWWrt@iOll Of the

ourren$ in the magnet brought abcW @an&lly or by w Of the aatety elreulta ‘

all=m the rd to fall frael?~ Aa shownh F*O 10 aad * the aolamid

uoiz ia in mriee with the aontaots at a LO* D*G raw and -io~lteh,.

The selayla operatad by the safety trtpplng oirouit. The mlaro-euitehuloaas

eireult WYM meat ~ter the rod had beanda?oppad, the aolonoiduOu15burnUps

Shesolenold*araiaedor loweredby a ~ared M motor aountad

,~ on the miperetruotura@ *@ 4Po0. Limtt owitiohes stop the motor when the .

TI!iAssml
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Two

the

In F** 19 Ono Oan ** tho *O shimaalsyao($hoeutmatlo

twnlml gaar box atteo~ to tha hft hand oma), tha control rod mohen$am

TIM lavolizdlioetorwith 3*oaalaymaM the water ialatam a&o olearly.

vialble.

vatad by two kiMs of Ion$satiom ohamMm=43F~ and I&

p
Tha moat important and uaafuldotaotfmg s$8** 1s %Imt @ tho

galvancmatars. ‘fbaa glvo a ooatinuouaroallw, vary soxitlvo to uhangw

in and proportl~ to tha nautronflux. TM

VariatiOM 13A pOWO% h imoreaaad m~-fOki by

widt%vlty galvanomotar ● This galvnnOmatare

la

b?

menai$ltlty *Q Vasy small

wax ● null meth~ with a hi@h-

on IkU ok .1 aenaitSvity@

&apt mar Its sero pOaltlQn by a sll@t c otitinual mot~~m W the shim rods

an Oparator Or ‘MM aut-tiu OCMWO1O

1- S5-ooatd loalma~l-oMber whiohwill be Wmrlbad latarb T&a

elMb6s la in a M@ flux so that tha ionimtlon ourrant is * “tho ordar *

7 x 104 mp#Jm ●id * rmh @*aator~ whloh 18 daflmotad by tha total

ourrmt ~ must bo ahumtad to l/1000 @ 2t8 max$awm &aneitivity for any powrs

over 1 m. TM8..@ oourao,mdkasit insenaitivato ohangasof wan

severalparoent. All of Qhis ionizationourrmt goas throughtho difforemtimllg

amneat~ galvamter also, but its apt 1s ~e~aneqwaland
●

,,. , !’“,.”,_ UNCLASSIFIE
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\

oppo6ite aumeat.

of emf Obtdnad

proper Valuem

tsxlo%ll/sw lf

)

‘“” ‘-
Th16 mrrent is mapplledbya aoatlnuoualy

&oflectton @ the Mfferamtial ~van~torwould be

it waaa pbyaiaally posaibbc so by tha aull mathQd. a dmqge

ia proportmad to thq pouar * OparalMa and 18 -Orm 1680 at law powerso

A protaotl~relays;sta has baa iistaliedW shortOut tha

diffaraatial$alv~ter mUWmatlOd.lylf any @ th* @OntrOllSngrds ahoald
.,

drop uaexpoted2y (l?~~84)e ‘
i

A ourvaof the galvancneterbualclmgvoltageverauooouats~S

s = chamber(ourva Is Fig, ~1) sh~s that th@ ohambesgidmratesat

high powers U- 11 showshow thisef’feetis elSmSaatadby raieln$t-

oolleot~~ voltagefr- 780 to 1800 VOl~+ Baoauao d iMulatiOa 1**- ,

tatiQna. however, nOrnal @aratiOn h at ~ WOlt6,

SIage the chamber $s oaly about 45 ~ ~ ‘tb ‘B&bara$ $0a2- ,

$rapentswas

Thi8 hen been

from pasthistoryof the bollox,~ fim tM totil”(stv)thav4ngpaaaed *brow@ /.,-

*ha Ioniaat$om shamtbeqi %hi6meat udng a’aoa&t$= material tar the ‘“ ‘“

ohanberwhleh%@ve veqy lM%M stdual eetlvitYaf~x a ~tmn8 b’abar@enti
..

It had Beenfowl at Ohlaagothat If ordi~ ~‘blaob”or o?ld shad ~r= wr@
,.

used.praatiaal~the oalyaetivltypresentvai dua to” MB ImptrriticmSO

.,. .’
., . .—_— —
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the @amberc #igs =, Is.builtentirely@ thisbetdo ‘v

The ahanb@vaa designed w%th Faralloladplatesaonneetadae

shownto yormltrathamlargemrfaae area in a oonvanlentvo~uneso that the

lar~ ionizationmr-nts roqlairadfor hi@ Sona*tiwityoouldba obtained.

The chambereontcdaaa totmlof 164 ag of ~. ml plataa

exoept thoseOn the ends um uoatedOn both sideso The ooat$~ 18 tba re84duo

left after heating am Orlglnal S4$ RIB of

tha fcmm of aitsatewith a w@n biwder.

TM saall 6S Oh@W@ which

6S.J$ emrlohed

hamtin Usd $0

linoar$~ 0s tq galvalxmlatarSya- 18 Uaad to 4ato@ratothe totalpmor.

in

.

Utiorh This

C@ %%6, $6

ningaM end

ayatam, raoomod On a Moditled Eaohanioalo-tar thrO@l a soda

never hrnad off, 8M 16 read at the oontrol paaolat tha ~is-

of eaoh rum. This chambes alsa operatesa oOuntlW ratomater

TMI 8S ohambkr oomlsts of an alumlnumfoil in the tom @

a oylinder la long by 5/6W dim’teso ooatodwith a thin Ii&r of 6$.1$

.61S~ @ 86, anda

Sk@ oha8bar %9 oonBootod

50$h ‘ohdnber@w@ tube

wire, oonneota tho ohaDbas to a &Ms J@&% 101 pseamp ●m 100 amplifior~

UNCLASSIFIED ~
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Tho chamber la BOuntad at oso ml Of a 7/8m O.D. alundaumtube 8 faot

long 60 that it 6ss bo P&ood in tha middleOf the tharmal001~ tbrou@ ona

of tba mall @&e portoshownIn Ftga. 8 aml 1~~

kJMmu@-

Thoroarothraa Indopdlemt detaotom whleh @an

drq tho safs~ and @himrods at any pmdetormlmd ilkteao~ty

Two of thosa aro J3Pgj (h18bom Oomnootodto De amplztlor8

ilar to thoseuaod in the low-powor

8mall28 cbiunbarand @qnt ingrate

flip-flopOilymlt(Sea P*. Mb)*

bollor. Tho othoris tho

bo 8d41Mtd to

(Fig. ‘*) ,

(Mgc 25) 6im-

dxwa ul,nt lolled

Iba safety elrmlt$ (I?@ -~ arearraxqadwith - blao

battarleai Uliamtbo lntaaslty goos ap to a pradstom~~ wilao tha mrmal

Oafdi’y rod $8 r+eaaad by flrlqg a thyratrw. If the intondty

‘ S0$ Mgher, anotherthyratl?On With ita

and eauaeaboth shtm r~a to drop, ‘EMs

oontimuoup to a pOi4t

hi@3y bla80U~s fired

most 8atisfaotory.Tho safot?rod only, or bOth shim aad oaf etyrod$,oaik

a180 be drOppodmamna.llyby owitaheaOn tha om$rol paaolo W*.’ ~ltalm

shounas ‘safetysaM %upor-aaf.tye In Pig. -e

boon

the Oomtrolrodeo

Am*ho ehlmrodi tha

plat6 lead IS Openad almultaXloOuoW

tbyritrok eorltinuoeto QomduotUntil

by the two ewltehoa labeled 8him rOd

tha

reset

(Stig. *) as mentlonad abm~. ~
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be flOwin& tO prevmt tha fOrmatiOn Of an 4sx@OaiveSJiXtU@S, In additlom,

aooliq wdwr may or may not ?M flowin@depe~ IX on tjw powerof opera-

tion. SIavm It la alwayspoao;bleeitbe~throu@ aeahanlealfeiluraor

throughmrelesmam Of the Operalm to starta run withoutalr or wator~

amttlonal p!rewf@ATa8afety devmw bavw been tnatalaedto protoo$ tlw

equipmemtfrom possibleMmga.

In aarleewith t~ lightthat Itiieatesthe

thoa.of th safety

Ing sufficientlyto

the safetyrod.

flow ot air %8

18 In parallel

off, m $s not

a

wltb

flow-

erattme of the ‘soup-~ C~nt fran the thermocouple In the “60up” 18 put

through

#o that

anothor

a @lvancmeter,qsd a phO$OtUbe 1s plaoedIn th@ peth of the apc?t,

whan a teaperaturaexoa*ing 850 IS reachedtho phototuba VlreOW

tbyratronageln@*pi* the safetyrod.

m * - oate@ry’of pxwea’mre aafdy dav%ow, m lMhMleA

3s 00xMrO1.led by 6 10@Zn@ awitoh, the key to whleh An availableonlyto

authorizedpersonaal. M preventthe manualrais~ of tba rodswithoutueln$

the oontrolpanelthe rods have beam onolosed ~n a UMll removableutruoture

mrmally kapt %oelmd. This strwture is not ahowain ~~. 190
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Slnoe aantinuous@anlpGtion of ons of thb shim rods is neeea.

saryto keep the neutronintensityor p-ar leveleons’tantitwea oonsido~

desiraublatO use an autOmatlc cOntrOlsh+ sehamaticallyIn Mg. 27a.

Ths systemutilizes~he currentfromt~elarge 25 chamber
,,

(Rig. ,JM) which also Dvppliesthe pmer-indicatinggalva~terso to edtrol

the &v*l direetlye TM oontroiOyStOm3s dividedintofourmain p6rt8:
,.

(1} s powar-determ~ningdevice (Flge 27). (2) em’ ampllfiesati mixed
,“

(?16. SS), (8) m AO ampliftir O?*. 29), (4) a regulated powar

Supply.

~ ixitan$itylevelat whiohths

by tha ~-balanoo VPlta& appliedto the DO
A
{’ ?,ontrolthemoauaesthe intensityto ri8eby puHing the ahlmrod out until

the’VOlt@edevelo~d aOrQS@the X’08iS~W,00M0OtOd to the b- g~ ehaabert ~

oanoelsthe appliedvoltage, m mbsequnt boilsrfluctuationwill bause the

aoatrolto move the @Mm rOd i.n suoha dlreotlonas to removethe umbalanooa ‘

hy voltagechangeOoourringaerOssthe resM@r is amplified

16 esaentlalkya linsargate olreuitwhiohdeliversa

AC amplifterwhere it la built up untilenoughpower.

a smallreversibletwo phaaemot~s %. moM@ drives

and Plzlomthrougha tra3aor gearaand a satity

P*
The unbalanoad~blta~e18 obtained

potent~xter adjustedso tha dl~ reada O to

60 eyoleoutputwho-

●md whose phaaa la

output la rd Into an

is adlable *O drive

aahiarOdbyaraek

releaso MsOhanhll,(MS. lM’].

frosla ClameralRMiO .

180 wattsdlreotly(Fig. SO).

TM6 raad$ng$8 pult2@iad by 1, 4* 10, or 40 dependtngon the aatting

UNC~$/r/f6 .-’
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of a awitoh

extableathe

“~m

-3$5”

‘-whlah tapsthe realater n”MMP$eUw h the 26 dambq.

sensitivityof the systm to M essentiallyextant over

entirepowerranga. ~ pOwenebtaiMd by set%lngthe dial is fairly

TM!

the

aootrrate

except at high Fowerawhose the @haIItber.Startato saturate’81i@tly(FS60 t?l],

Howeveronm the oontsolis eets the powerlhvel2s IMlntaimd *O a#prox-

imat@w ,06$$.‘_OtWJ omeka ti’poWW!are made by Oounti% the numberC&

ri~030n8in the sma~ 26 chamberMMated mar the tamper.

Ths UsuaiproeodurefOr autmtlo oontrol18 to raise_lLy “tb

iuteaalty*O the approximateleveldaslred. Duri~ tM8 Operatlomt@ gears

and motor of the controlsyalammustbe disowaged● ~is IS ROOOU@lShMI~
,.

h ~lutchnormallydleengagedby a springbut anga@d for automatiooperatih

by the SolerioidshowmIn Fl~ ,,@bc When tha desl~ intensxtylevel is

P
reaohed,the wxtOmat%oootirolawitohIs thrOwnone ~a awitehby wane of

a relayO-ets the d*ivin@motorto the AC amplif~eroutput,a-a the

olutehof the autO@atlooOntr@l,and releaeesthe ratchet

beforeMao controlWma ~s@

Shouldthe ocMlt@a art8ethatthe ooalwol
,.

holdi~ the Sh@

ts$os tb dwlve

autOnatloallYa

lm@=
UNCLASSIFIED
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1., Amx Oafm to Cl?%t%ml,

In asatuohas the estimatesof tba or~tibalmass for the hypo

lmlioatedthatadditional 2S Mght berequlred,adetermlnationOf the

orltiealmdaswas wxlertakenas aeon.aethe sphereand it8 fittinge&d teem
,.

aa#taxt9do ‘m ollemis$8,wax Xwlqbmqh M’edmn, pqw4fd ‘aS02W

tionwntelniog approximately

#wet@ the solutionoouldbe

be withdrawnfor Mi@@.

‘I!henethoa

sphere throughthe level

solutionoouldbe raised

addedt~ ‘thespherein knmn volumes or muld

Uma wee ‘torun

itiiaatoxtu@eO

a ‘-Aw tube

!l?ben by meanp

to the bottcm of the

of a VWuum pump the

tito a largo @sadUata and hOWB quanttttem Of solu-

ticm dtaea and aixedbafore lowertngIntothe aph~e. -e a*lete mix*

with the solutlonin tbe spherewas aooomplishedby raisingand lower~g

~~ lltera ten timm between the graduate

Gouht8 were tahn with tha

30 6. 9. 19$ U, am. 3.2 litersof

,andtha 8ph#reo
/

detecting oMbess when approxlmatel~

the solut~onwere in the ~~hereawl

the reaiprooalOf ths’soumtlngrate in poh WLSawaa plottedagainst the sass

Of as illthe S,@ere● ~iVO M3!e Mh@or additions WOX@ i?hOSIPade am tha

oritiml ooml$tlon waa appmmhed untila totalof

$al then avai~ble--hmd been added for a tokl of
.,

le~l ), The data then $s.ullaat@that the ilypoWaa

7$7 @--all * * slates-

13065 li+era (bubbler
.,

atit 6 @I -froN urlttoal.

aimiiah” ‘
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rod& itwas deoided to ml% tha two batohes so that thera would be no change

In i$otciplo rntlo for the furt~~ addlticma. Tha retmxltlng enrichment was

14.0%9 Th$s daorease fs~ 14,6% was sstimatadto inoreasathe’oritiaal

with that akdy

tho solutionfrom

tha f3pheraam replaqingit by an equalVOlumeof IJlorecotwentratedaOIUtiOaa

M shouldbe notad&t allmoasurenmntanear crlticwaland threefor the rod

oalibrat$ohahad to be done at oonstant~OluMOIn the sphera so as to hava

idbnt30a2 @WJIWtr$O 00IXli%lOIW. Tha s;lutloqwasthen uttrrad by pumping

‘severalM*s betwesmt~ sphereand an auxillarycontalnez% The final
. ,

urltioalmass thus Obtalnadwas S0605 @..’ ,

Mastmmentiswesa made On the lCW-pCMWbollarof bolMr-

perlodversw $raiu8-of-2&above-osltio@o0a10U2et10na~ an itiepaule,nt

experiment(IA183) had ahawnthat 20 @ of 25 sepreaantad.1$ la k.

aaplitwhl d pmloda

-Utral par$ods

with neutron pariods la !taownfr- work on tha

,.
GhlaagopUeai The eqqtion for delayad mutrona As

P
SIMlland 0tl!0r8.s

From tha Miles pertodaaml percentage

ahBO -n fkom work by

1* K/&m of 86 Om Oan

evdaata the equattortfor the ilplayed rona f- tlm boiler? lhiudiffers

TIICLRSSIFIED qpnmmp ,,
,,‘
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p ““- “-
from that Obtainedby Snell,.ate.beoauseOf thedifferencela leakage

betieonfastaul slow wutrohs

tudeais .00S whlah compares,
& “

neutrOns(?’f) fOr theW8$OF

from the boiler. The wmaatioa for the am@%-

well w~th the effectiv numberof delayed

boiler oalaulakd An LA-183. “

The re$ultlngreactivityeq-tio~for the boilar28 shownin

3Ftg.31

,

f-’

1

here the 122 in

plhation for the

the rmh term 18 the psriod in’ mlorosewtis of .tast multl-

bo31erIseasurecltn U-183. The MlOrON, auggeutedby

Wd’@ ‘tw Us*& &#’a”m -“* ‘rwlmw’wi~.: “~a **’**’ W*. **:* ‘~;.,,,
.

eallbrationworkt Q mlorosebeingtekqnas k x 10*6. IMepem@M eal-

aulatlonabas~ on 8ros8-seotionsfor the ‘isOupWcomponentsandabs”e~tionby

the stalnle$a+eel oomtainerand ooolimg0011 give an equation (Fige 30)
J

(b) 6K~K-1+@19 --l
,,

:relati~reactivity (4K)to totalmass Of Z5 {m) in the sphareo * erit-
,“

ioalmass i~ takenae 808 @e diffe&8by 195 gm rrcmThisv@uu or .Mo,

that initiallyrouti,beoause‘oftheadditiOtialabsorptionpioduoedby the lrktso-,,

duotionintothe 801~tlonof a th&moooup2e in a stainless-steelthimble.

,.
T&h3equationhaq an initialelopqof 2??2 and a ri~l slopeof 196s lea.~ ‘

,,
the value ,Pf one gm of

is daOd from orltiaal

6tiater meaningfulnias

2S as a init.

to the fimal~mount of 8?0 gm: ot & This shows the

Ot a“

This apparent

reactivityunitas 00mparedtO usinggramsot ‘

..

10ssOt roaotlvitypergram .of 25 with increased-

uoncantratlohwas obsexvedduring“therod cQibratiOn sinoe,ths efleotot the
,, uNclAS~f@“~ ~,;J),, J.,‘,
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rods appearedto changewith oqwaladditions

WUCiiFIED

~“ .
of 25. !ch18.W’fseulty Wbs

overoOfaain the eallbratlonaiaeetherewas a sOmaid@raMeregiOnoverwhloh

the calibrationOUrVOwas Iheara It was thereforepossibleto oonneutthe

early ‘OhtWpoaitlOm~otlOn of tho callbratiomGurvetO the late~‘Xnff

podtibn by a ahift untilthe linearportionsoo@e14ed●

TM q~reolmesa of applyig both e@atlona (a)ati (b) to the

hi@-power boilerwaa d~Onetratedby the exoellentaznt obtabed between

the reaettvityreadfr081the @M?Ya (a)for eaoh measuredboiler period and

Thisolosecheakwas Obaarwedover the entiresange

extealhg’fromseveralminutesto shout 3 seoo~..,

After the uompletecalibmatlon of one
,,

@ mrids mwmred,

[ tionawere o-parativeiysimplesinoethe %oup” cIOaoontSatiOawae ao’loag&

ohangedafterall the 26 had beam added. It was merelyneoessaryto hold

the

Waa

boilerat aonetantpowerwhile the effeotof ome rOd on tha reactivity

oaDpared to that of snother~
.

,! made War a wide range. ,* results
.,,~

met’fiaient ot aea amz 1,9$ * @

tompemdnlreOoetfioiemt of the hypowas

obtained.!l!hatemperatureof the 60~U*iOA ao a fuaeWm

,.

,.

p 40 startof Power QmQraman

95a* A aqpttive

de- Csat~e is

of boiler power la

.
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into regions of lowar Ima,r. Opsration

baaamaap’~rantthata ataady’”powerof

Tlw power calibration

u0012w4p*tar w~n a

in tams of pOwer ami

tha safetyduimpetrswars withdrawn
,

./
at powerwas than startadalmlit

overfive‘klhwattswas obtainable.
.

wasmadeby maamrixw ths haat mtrriod awayby ths

steady stata was raaohad. Calibration Or tha monitors

maaauramwatof ths flux at variousplao@8with Ma

foils W&S aarriad on dUiBg this tM@,

s of X%trats /

mar the hYpO had been ma fOr sovaral h-rad

it was Obserwd that $ta raacttvity @d IIIaraamd remarkably.

nmemiry to inaarta pieceof aadmiwwla ons Orthe ports to

ktlmatt imura ,

It was *

naka furthar

Oparat ton Safe e Attor sons lnvastIgationoit was f~ that the Inaraass

in raaot%vitywas dua *O tha toot that tha uramyl nitmto was graduallybotng

uonvartadintoa basionitralw8* that tha frae nitra%a was gmsmobl; bei~

oarrlad away by tha tlush$ng air, Chanieal*sta imlaa$ad thatawt *

of that nltrogan had ~iea~paarad. Othar tasta lmtieatad that if this prooess
*

wara mathuad mush further a ~elpitata WOUM be fOZXMM3o TM mrmal nitrate

was formad again whaa nitrle aeld was a~dad to test solutlona* Bs8ataaa of the

gain in raaativitya * da?10it at nitsatawas oOnaMerM mmaal for Opara-

tlom This parnlttadqmat~ the boilarat h@har powers. Tha proaadura

KMhour of opfmtlon was adoptad to mplaae am? additSonalevqoration am

“eleotrolyrais10880s0 Thiewas ad~adin 5(I-ooor 100-aa:10*8whan tha

levelIndioatorshawsda l~er than‘bubbler10vL x aut-tio svatamfor thaao

additionsIs tmin$aoasidarede
- WICMSSIFIED ‘

(

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



P -39.

UN(XASSIFIED

1. control FanmslsW GMrM.onal PrOoedure

lb oontrolpanel Is shown in ~lg~ 340 ‘rhepanelraak on

tm” extremerighteontalngthe rollowingunitsfrom top te bott~; (1)Gount-

ratemetarwith adjustableneu@On levelsafetytripper;(2)pOwerintegrator

aoaleof 256 (both(l)anU(2)OperatefrOm a aIMl 25 ehaaber); (3)r& of

water flowt shims Out tr- SOrO ROaitlOn, (M mrtain upc.safetyoatahar

buoket 08ip&: (4)galwBster shuntsa- Ga@lum mrtain motormntrol;

The BOQOW3rackaoxttdns (1)bubblerlevaltIMlentOr; (/?)main

pwer 10ek safetytrippingoiroqlbo 3P3 @a@mr intenaltymetersM ~re~

rod raiaing swttuh; (3) gal~n~ter soales~ (4) aW-rQd aeby~, *atohet

awitfmea, ax reset meohazliou; (5)p0tentim9ter

buoklqgvOlta&ee

The thlrtl raak haa (1) water-am
$

valves; (2)llght-l~lcetlqj10wmater f1* with

far supplying galvammater

.

air-flowmetersw$th control

moleqs Olff; (3)level

Indiuatoraelaym eoatrolwIth1.*o1smlo; (4)0-1 * pQalt@n aoaleW

ratio-lower wkriao control; (51 ●pharo t-perdmra and pmar ***SO

W fourth ra@c 60nt@na (1] @l*k; (8) aoaM @ S36 tOr

monitoring thermalcolumnwith aidwt 23 ohamber; (3) au*-t$8 pmr le~bl “

aeleutor; (4] Ilher-ocmmnlwtim myatauh

The fifth rack contalne (1)twelv@-Rolnttha~QUpla raoor4er
f’-”

for sphere, tamper.hlet and Qtht wqterteq3er8tur*8am aousMng ratemetw

(this mit M* mW=lY M~ );’ (2) potontlometer for temperature eheokimg;

UNCLASSIFIED-.
. —
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luglln%oz{3)~ counter to detmt fission &au Or Othmradioecti?

roan.

‘PYpi@aZ@eratiW pr.oedureis as follcma:,Tho 25 ohamber {

pwar Iptegratma solution level ail aphera am rewrdal. 51u@ing alr
.

(W eo/aeo } ax a.ollngwmtex (S6 gal/R)aye turnedon, The dl~at-mdi~ “

galmlwmeteris
●

volts@ for tho

availabls &rve

control and twO

high senaitivltyor nullgalvammeteraro read from the

for the particular power at which it is desiredto run- .Tha

shimxods me oheokedfor ‘In poslt%oaw~. ~ safety rod in

raised. The shim rods a~ t-n slowlyrqlaedone at a time ml the mlvaxmatar

defIection observed. The positi.n of the shim rods for the boiler to start

will depeti on the Inltbl temperatureof t~’ sphere. BaoeuaeOf Variations

P in the bao~ aotlviw @ the soluti.nothe rate OC slae @ the neutron

flux depends on the pqst running hlstory Of the boiles. Oonsldarable oautiom

Is therefore neoemmry when first startx. Mien the desiredr@adtngis ob-

tainedon the diree$readiag &slvanomater, tha buakln@veltage is oomnaotad

to th null galvanomaterwhiohat full sansittvityrepreaanta 5U@O0 em./llXo

If the automaticaontxolis ueed.the biasvoltageis ad#Iatedfor the desired

power oparati.nt aad it w~ll run one @ the shimr0d8 to maintsln ooamtant

powez. In this immbg oomliMOn $ha sow of M trouble Mghte M on. H

ang one of these @e6 outc one onn tell at n @anoe whether waters atr.

temperature, eto.. is abnormali

The boils~ rasIwIM8 ve~ rapidly to shim-r.d po#2t10na @M theaa

em be ahanml at almOstwhatever speed the

f-’ !l’hismeans that an experkwad operator oan

operatordesia%s to turn the knobs

brhg the boilerup tO full prier

or go from a low %0 a M@ level In a few seooads~ This rapid response 18
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IS runninga mmaldorable a-t supa~riticalp Ae kha ddsl~ FOMOris

app~oachedtho shim oaarapidlybe run baak~ A visualOBaarvatioaof the
,

neutronfatensltyam one of the reoordingmeteriBe~blee ortato have an

almostverticalrt,eewith immediatelevdllngofY at thede8ired imtennity

level.

2* mm W Powor

IM%hinlet water tem$eraturos

of 25 in the boiler It %s poasibla tO sun

arouMtJ”Oan6tbq8?Ogo

ths boiler eont~rwowly at !5.S Xl?

without exooeclin$ a teW@erature of 8S0~ In tb sphere o

eonaiderable a%eess madilvlty to parfait eximents qith

P
near the sphua when -lag at this pokerO The ims~

originally p&uuM was pamible beoaua. of’t4e ovesdao@n

Thsre 18 mull

abmrblng materhl

in powes ebove that

in tb 4oolMlg R~tem

ad abaenee @@ wry T$ol-t f-~ m bubbling la t- aolutlono = RO@Or

meuauremmts based Om inlet aM Outletwater tompowatieo.aaammweats 8a4e

with standardized maq@nase fOils arul a small flblOn o~ $am tha ,.

following flux Intensities!. ofi= datl- were *tat* wMh etaxdasd

iml,hlllfmilso

,,

.

Poeitlon
$nobu

,

‘M. :
.

24

a6 90000

Po91tloa ,n*j&
im&8

.

0 ●aa x log

36 8o’m6x 10

All distaneea me =a_ trOEItk Cd mrtain in the the=al eolwm whioh

-CWSIFIEU--.-———
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“4s -

is 4 feet frfml tha OSA of the aolumm.’

The abOvo

‘\
aOUd graphite 001 .

Y .,,

data give a diffusiom lemgth of 29.4 on In the
.

The ●quatloxifor tha flux in the eolmmnia

where % 18 the distamoela em from the oadmt~ mrtatn. The flmx at th.

~omtar of the sphere In the “glary hole- IS about~ ISx 1# par XI?.

.

pilase Thi8 10 probablybqe@oe at the bubbling@ad ~ eomwoa$ionour-,.

,seilt@in the sOIUti@ wham Opesati~ at M@ powers Tha intemd~ level em

however be mdntaimed * ~~+01$ @ 1 “kW when the full aeme~tltity of the

f- SuU g$alvaaomoter 1.s Ueed (fx+ooo em/m) ● T& Iwm S* mat be moved oomtin-

ually to xoaimtalntkisamuraoy? If tha ‘boilerruns itselfafterreaohing

temperature equilibrld~ it will malmteln e eonataMy @

running at 1 KWo The aut~tio ooatrol he abOut the

bait ~ 00nt#Oli

a~ .8S when

same aoouraoy am the

,.

40. Asmllea t- ,

. Zhe,.boiler has bees ~ed for ~ ao~$vatsaw in th Mgfh

ihx la the oonter of the emhere (3 x 1*)* The therBal Qolm S8 IMial for

Irradiat$ona of high I#itemmitiea wZth OXqd.lmt (mWimm rat$oao \
.

,-0U9 axparlments Eaye been perfcamad ~ makimg a ~

oavi* in the oOlnmn ati uaimg, a beam of meutroma out of Um frcimt of the ‘

P
oolmm. A atq f%maion mpaotrum eouroe (8 x 10’ meu$8/8so ) waa obtalmed b
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The following persons aolleated 'the data on gamma inkensities B m h o u t  



1, 

2. 

3. 

. 4. 

M o n i b r b g  activities befmo and apt= the mmlsar sxplorion, 16 July 

1945, are described briefly. T h e  app5red deaay of fiaraion product8 

i a a  approximately aa tm2 w i t h  rkie variations abile et dlatanaer greater 

than l2 miles the deaay wenti a8 $''.3. 
The geometrical d f e o t t ~  ef the disrtribution utf aatlvs material io des- 

orlbed. The measurements in the rlainity of' Binglra showed that the 

gama dose to pernome1 was due to:  a) dosage delivered while the aetire 

o l d  pliFtiales were ZalUng and b) dosage delivered .sftar the m i a l e s  

had settled to the graund. The method for eslanlPting the t o t a l  gallasa 

reglorn of measurable ga- int~ensltp. It i a  e a t h a t e d  that one-balf 

of a l l  tbe satlrity svalhblo  -11' 

O b  qxplosion. Thie cratlrity war 

radloaativity ma preoipitatsd in 

preoipttated i n  the two =eke after  

9@ In Hew hxiao, About 7% of a U  

the mhut' swath ever Chupdera Nema. 
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(b) The South bl- 3.a whioh the aloud auvea in  tha 'aouth- 

. ooaur'on 16 J W ,  . 



0.1 t o  1.0 R h ,  and 1 t o  10 a/k. 



I. b) 

aad the toan 04 Talrsy wMch lie northeast of tor0 ~ J S ¶  within the Jorrppdp 

de l  Muerto. Pit .  house l a  fifteen and Toky l a  twenty mi lea  from aero. 

In oeae of a northest blarr, these plaaoa might havs bsszl subjeetsd to 

. .  



Righay 380. 

at  2330 Pl and f d  no radiation rbatarer. 

Later ia the day Captala Paul Hagslaan 

Along the roed toward C-e, &&tam+ 

, .. ' .  , 
C . .  







3.a w i n d ,  them 

Frofhsr~oro, r a i n  

ths geamekrlaal 

. dlrtribution ab the active material is different 'from the preodhg atego. Th.N 

all1 result au apparent deeap o f  ectlvity booawe the pFOg'ZVS8ire cbangee are 

toward obecmlng the a~athe p~iolea. T h i s  kind af dmv 1wa mn demonstrated 
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'ahem'# : denrity of active material In ma per em2, a& d ia the  b i g h t  of bhe 

rloe t o  the level datamlned 

on the greurd. 

L 8  (aos Flg. 3) rhowed that the Fntenaity dPop abruptly frum a paak vales 

determined by the partlaular t m i n .  

a e t t l h g  ai' the sutive material amrang the oraeka of the graund 8urfaa0, 

density d? air is 0,00129 while that ef groatad i n  about 2.5 HI that obeaut.t3on 

the density E& a e t h o  rrterial rhon it l a  Siarw 

hsurenwntr a t  Biaghcra, Adobe, M t a ,  e& a t  SmmhUgBt Statim 

T h i s  abrupt drop is attributed t o  

Ths 



. .  

is the area u&er the flabtop maximum aad amounts t o  2.5 R total, Attention 

$a ca.'lled ' to t h i n  type of dose (a8 d1atiaguisbd from tbe imtqrated doee 

d e r  the lo=, low intensity deaay ahat follow8 it) beauam it i m  8 high . 
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rhae To $.a the U i n i t i a l  intsneity," that is, t b  Intensity at  th. ti.6, 

t,, when the sa*$vltr eomrurroed stw h a y ,  ard P is Wm perloti war 
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where I1 and tl are metawned at a p i n k  and I l a  'the i n t k i t y  uhiah w o u l d  

period of time, 

that therm ita a t  least a 

Neamxr~scrata made a t  Site Y on 19 J W  a t  T 82s ind iea td  

reduotion of gama inteneitr inside a l ight 





af do- (seer VI, VXI) a faotor 6f t w o ' b  Mradued t o  meow& for tha 



. .  

. .  

. .  . .  
. .  

. .  
. .  



' ... ..... _- 

- . I I I .I.. I * 4 , I - , . .  . . ~ . .,.. - - " ! ' " '  . -I  : ! 7 q : -;-- ; ! r- -"i i - :--#p., .- --=.-. ,-: . .  .......... . . . . .  L. . . . . . .  4 r..rl 

. .  
' .  . . . I ,  . . . . . . . . .  . .  - .  : . .  M a :  

a. ' 
, . . .  

. . .  . . . . .  . . . . . .  . . . . . .  -1. . . . .  -: . m i ; ; .  . . . . . . .  
. . . . .  . , , . _.I.. ... .. I . . . .  . .  I .  

.... . . . . .  

.r.. ... - ... - ...... 

- .  . . .  _ - . . .  .... . 



. . . I  .... 

. . . . .. ... 



.. 

. I  

. -.. 
. d  . .  

? .. .- 
- .. 1' 

. I  

' . .  _ :  ' - . -  
I '  : :  

. .  



I 

I 



I 

. .  

Figure 5 

. .  





Figure 6 A 
I 

UWCISSSIFIED 

3 . i  .? 5 I, 

(m- I ) (#- I  '. 

:: i :  i ;i :' f;'b 



I 
J 

._ . 

1- . 

. .  

c. - ... . . .  
' i  

Figure 7 

. . . .  . . . . . _  
. . . _ - . .  . . ... . . . . c .  i . : 

! , . _ . .  



Figure 8 

d 







' At'3.3 



. .  c . - .  

in v3au of the labmatory d a h  i z a  Pig, 2 'id h rsillroarblr to aaeume t M  

the ezponent a t  hot & n y m  rill 50 at le-* 1.3. Acrcdh& &Q Fig .  7 
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, 



. . .  

r . .  

I 

. . .  

. .  



- . . . . .. . -- 

'0, # #  
o o ' d  

a s' 
r i d d  

I 

ps 

I' 



psr rfla from .. 



I 



I 

UNCL ASSiFlED 

. . .  . &  . . ... ... .5’ - 

.... . .  . . :  .. . 
kh 

UNCLASSIFIED 



than 17 m i  191 a t  least 2.8 h. lor 

F Q ~  distances leas t h n  17 





.' ... . .. . .  

. .  
. milea, sad to 

4hcryrsfoPd 



. .  
. .  

. .  

. . . . . . . . .  : . .  
I . .  

. . : : 
i I . . .  , 

... ._._. .... 
. ]  . . .  . . .  

. . . .  . 
. . I  

. .  
I . !  
. . . . . .  - ......... 

. . . . . . . . . . . . . .  . . . . . .  . .  : .  





. ' .  . I  

. .  . .  

. .  
: *..e./ . i 9. YJ 

i 
. I .  

... ... %i 

...... .... 

. . .  
....... 

, .. de.- 

. .  
. .  . .  I . .  

i ' .  . .  I .  . I. 



. . .  

. .  ......... 

. .  

. .  

. .  - . .  

- . . . . . .  

. -  . 

. .  

. . . . .  

. .  
I I . . .  . . . .  . . .  , . :  . . .  . . . . .  ... 

I 
! 

! I 

. .  

. . . .  
.. : ,  .I .... !. ... 

i .  

. . .  



. . . . . . .  

. .  
. . . . . . . . . . . . .  

. . . . . .  
i -  . . .  
. .  

. . . .  

. .  . .  
. . . .  

. .  
. . .  

. .  
...... .... 

. .  
. i  
. . ,. 

. . .  ..:_ ......... . .  . .  
! '  

... __  ................ . !  

! 

-- 
. +oo.J.' 

..;cot/ 

. .j#Wqr 

.;..003. 

i.. SOI: 

. _.I . .GOi 

- :. . sal: 

... j .. .c; ........ 
. .  

. .  me./ 

..-i 9 . .  - . 

. .  .i.. .G r. 

. .  

i .  

i .  

; ... e+. 

; G A S .  

j..OAJ 

. ;e/& 

. .  

. .: c: /..&.. 

.". . . . .  
/ '  

..:.+.:. . . .  
. .  

... -4 . 

...... i . . i .  7 

. .;A!!( 

. .  - .  

, 

i #:.I.... 

.. X L .  

.... !.#..I . 

. . )  8 .  I 

1 

. .  

i.7.g. 

. .e!&. 

,&..&.. 

$,.I 

... I. .4 . .  

j 

,,; 4. 
i. _ .  

' ! . C  -- 
. :  & L L i  . . 

,I.__ .:. .... I.... . . I .  ,. . i  . : : I .. 

.. 1 f t I ,  I: . .  : .  . 
. .  

...................... -. .. . . . . . .  
I . .  . :  . . . . I .  . .  ,.T-+-...-. 

. .  * I .  

... ; :.f-c& :. 1.J 

I i.[. . . ,  ./tJ .2 
I . .  i. . .  

. , i .  .-- 
. . .  

e .  . . .  
.... zrrf . ...; L. , .~ .G 

. .  
.: $ 

I .  . .  
. .  . . I ; .  I 

..J.Jr..ryO i .... s,..zy.. 
i. r i . : ;  
! r ' r  . 

I ? .  i: _ _  . !. . iA (8 .  
' I  i :  

. .  . ;  
! :  

,:/. jL.: ; , :/..a1 

3 . . ( L  f ... 2. ..#I 
! . i  j . _  

.... L .... /c I ... ic,.or 

. .  
. ! :  

i 

; I  

; ;  
. .  . .  

/.a/. 

J-. f l  

. . f ' $ Y .  

.. .a a . j J  

3. xz 

. r .3J-  

? .  . .  

. : _ .  I ' . i  _._ 00;AJ j  .J 2,. 
: ! . .  

: i r i  
: t i  

........ i .I .. j .......... 
i ' . I ,  

: 1 I . . '  

1 
.. .; 0.. ; d I ... ..p?..M 
' ! I ! .  

. ! 1 .I : 
... O !  j ..... *. ; ........ +u./ ~ . .  

' : . j  

. j  
........ ,-. . .  

. i  

...... 

1 4  
. I  

._._ ........ ; .  

I '  



. . .  
! : . !  

... . . . . .  . . . . .  :: j 
. ! /  i ' : '  

. . . . .  . . .  j . . I  
..... ...... , "'-" "-'1 

. i .  
. . .  

i. ! '  .... ! . . .  

.......... ...... 
L . .  ._ _. 1 

; .  ! 

I 
I . ;  

: 
. . .  
. . . .  

i .. 
. .  

. . .  i . '  

. . . . .  . ,  

. . I _  ! .  
. .  

. . . . .  ........ ....... 
! '  ; (1 I .  j '  ' j ! . .  

.L - + : _. :... _.: 
.. : ' .  ! 



1 :  I . '  
, ' ! . . I  '. i  . .  ' . :  

. .  I : .. W ?  ' 1 :  I ' I  
! .  

i . :  ; . ..... : . .  . ...I ._........ .; .... .i. " - ~ . . ~ . ~ ~ . ~ ~ ~ ~ . . ~ ~ ~ . ~ ~  ' {. . ': !.. . 1 :_. .LP 





. .  

. - >  ..... 

..... 

. _-.. 

. I , . .  :.,_ . 
! % , j  I ,,I., ., 
, :  ....... I .  . .  . i  . , . :  

. .  . . ,  . - .  

1.. 
. .  

: 1 . .  
i :  

- . . I  

. . . . . . . . . . . . . .  1 . . . . . I  :.. 
. . .  
. . .  . .  : i  

... : . . . . .  .;... . ....... 
. .  
? .  

i .  
. :  

i ................. , . 

' .  
a . .  

. . .  

. . !.. 

: . I. 

. ,  
. .  1 I . .  
..... i ................ 

I . : .  
. ,  ............... L. : .  . I  

' . '  . ! 

...................... ... 
: ' I  . . .  

. . .  
..... _.: ............. :- . 

. .  . ;  
' . I  . !  

: . - ' I  

:.. ) '  : :.. . ! '  

! .  . '  ! . . 
. i . . . .  I 

. .  . . i .  
__.-_ +--. --. .+ 

. . .  .! 

. . . . . . .  . . . .  
: . i  

' I  ' !  
. ! . .  . I  .... ...!... .................. 

. '  i 

. '  ; , '  j 

, i '  . . .  . . i  I .  . . . . .  
. . I  ' ' 

_c_II -.-._.... . 
. :  . . . .  . .  

: . .  . . .  
................ !.. .. 

i . '  . . :  

. . ,  .. . .  
, .. : 

..... -_ .............. . .  . . .  

. .  . . . .  
i . :  
! '  

. .  ..... ; ....... : ...... :.. . . .  
! .  . . . . . .  

j : . : .  
. I  . ! .  : _ .  . .  ........ -...- ..... ........ : . :  . : . .  I .: . . _ ,  

I '  
I 

..... / ? . - . I  .. 1 .:. 83 
J ; ;  : , i  

. . .  ../ < .... *. .... .f .I -14 

' . ;  . . .  

. .  . .  
....... 

/J! 1 : .L ' i .  

l i :  
. .  . . , / ~ . .  t . .-; 

1 .  J.f 

. .  
........ . j . .n! ..;.-: .-i. ........... 

. . .  I ' - ." I- _". .' - 
! _._ :, .: . j  ~ 

. .  
. .  I 

......... .................... .... . . . . . . . . . . . .  ,. i i 
i .  ' 

i .  

...$ 3 

9.3.. . 

.3. i.. 

: .4..f. 

,, ,$3j J- 

": Kp 
. I '  

.... _. . . . . .  

8: t .. 

f6  

z j  

. . . . . . .  

. .  

b. *.- 
! . .  

! 4  

..iR f 

.. .J A# 

._ ; L 3  ......... 
i .; 

' i % . ; .  . .  

: j 4 

*. +'. 

......... 
i '  . .  
i .  

. . .  

! .  
. .  . .  

... .-.. _ _ ~ _ .  
I 
I 

. . .  -. . - 

. .  

....... .... :. _ .  . . .  

. : '  
! 

.... 4. e.+:. . 

. . . .  _?-.&./-.. 

. .  

. .  . .  . .  

, j .  

. . :..&f. 

..:. 

.. *2.9,., '.....A?.<#? 

..... i ,gf . . . . . . . .  P: {S! 

>.;i 3+ 

. . .  

. i ,  . I' . . . . .  

. .  
! :  

.................. .-.- . 

. .  
........ t .  . 

. i r c p  1 . q  

./id/. . . ~ & .  

.. &.?.C6. . .. 

; . .  

, .  

.+. 42. . ./: 
I .  ' 

.. &4y. 

.. -. .a+ . 

-: ..: .....&.a .. 

. . .  I ' .  
... 

I 

. ' 01 -. - .... 
. . i  

. _  ! . '  

! '  ---- 



: . I  .: . .  1.: 

. .  





. .  



. . .  . . .  . ' 
. .  - . .  . . .* 

. 

.' 
. .  

I... . 

$, 
I .  

. .  

. .  . 

. .  



. 



. . :  

I 

. .  

. .  . .  
. .  



. .  



Tabh 7 

4 9  

uo 
74. 

60 

. .  33 

, 0.239 

32.0 

0.116 

0,173 

1.97 

3.01 . .  

50" 

22.6 25.5 ' 21.2 
. . .  

. 16.0 50.8 -42 
u.3 ' . 



. . . .  <:.\z.: . ... . .  

. . .  :..: , . . . .  

. .  
_ .  . .  .. . . 
. . : .  . . ,.., . . .. . . .  . 

. .  - . .  . .  . :. 
1 ; ’ .: 

., 

. . .  , . .  

_ .  . 

. j. 



.. 

from tha eaat ond brought rom, active p a r t i a h  with it. Tbi. aotivity 

reaohd itrr plrxbwr aftor abnt 1 *,, m M a l a e d .  a rtaady d u m  for about 
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A aomputaQFon ab $eta dosage arising from f i r d o n  prOatlct8 rbiuh 

fell fnw the uloud of hh. nuelear exphion  of 16 J e  1945 is mado on the 

f 'o l lahg lhes: 

1. Sinae sxteneivs g a m  rnea$hremintr were mdo in the rogion 18 

t o  40 milos from the ehet, it l a  neceseary flret t o  eol~pufo-tha ratio of beta 

to a- e u r h  in fI8sh pwdwtr. Thlr ratio p e d % m  one t o  mablmate the 

beta -i../aa2 t h t  fell on m y  biologioal abjut .  
' 

Th. ntio.;rarIee nlth 

5. The bsta do~egea in the region where .l2 gamut roantgene per 
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s e t t l l a g  of the active mterial f i o s  thL olcud. L', o distance of 20 miles 

from sera it is known bhat masurrrrbb activity star%cd a t  1.5 hour8 (5.4 I 103 

- eecs) and'definitsly started ' i t a  netural decay a t  4 hourr (1.44 x 104 ascr), 

asstunptloas the  effect ive dose rets over 813 interval betweea 1.5 a& 4 hourr is 

corpvted as ohonn l n  FSgure 2. The effeatlva hlbapa%d dorm a t  2 - 3 m for 

275 p/t?m2 as mmaaurod ut 8 burr i r  oomputd from Figure 2 as 632 rep. 

It 8 h d d  be rwtd that t U r  dore d 612 rep i r  delivered I n  2.5 

hour# as ucnrpared Gith, my, 3480 rep (F-0 1 delivered 5.n 96 burr 

to m 4 bt3lur. 

The dose on the elcia durlaoe l a  abaut 15 times tibet a t  the 

different aet;bcds k e d m a t h g  aabirlthr uslag quation (1) and (2) It 38 n d  

U k a l y  that more than # of the gamm ahlv i ty  MII due t o  sodltlm. 

evidenoe as to the fraotion of sodium or I t a  gama radiation i a  avrrilabl.. 

Conearning the quaation of the fiasioa produtrts ollnglng t o  a omhide one h a m  t o  

.gueem. Ymhadaal rub- i e  neosraarg t o  remuve tho duat f raaa  a pelt. 

1Bo d M  

I$ ir 

heavSly oontamimtd duo t o  the d u t  atiaking 

and body e$ the earr. In the eomputatiox ve hrre ysprued that rll the dust 
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lay in layers hmdiately on the tior-ie t d a c e .  ?!:he 3cset3 may k v e ' t o  be 

roduoed 

of the cow pelt. Guessea as t o  the magnftude 0;p thir reduction range from 

a faator due t o  the duet partidre bdng diatrlbuted on the b i r r  

10 t o  80%. 

SttlllPnariring the bata dooes from Figure 1 for the 0 a ~ e  of 6 gamma R/kr 

measured on ground a t  4 hra the- ware about 9200 rep ciollvered t o  the S k h  

ipr iaaa  ~ak ing  612 rep t o  the 2 - 3 ma depth during the faU,lr?g of %he aloud 

material up t o  4 hours. ' Xn'the follorring 2 weeke an additional 30,000 rep 'rsn  . 

delivawd t o  tho r k h  Raking l470 rop t o  tha 2 = 3 mm depth. The total dose a t  ' ; 

the 2 = 3 opa depth beeorncr 2800 rep* Them figurea mmt corrected for 

the active materiala locate? on the surfarm. This method is followed In  0d.r 

Do have a dorrage. fflgure uhioh can be c ~ ~ r s d  d t h  the domgea dd.1var.d to thm 

0011 the aotiho aaberieb on the ground eruTazndlng the uom. . 

I n e p t i o n  ef the COI l l  

conearn3qq the gamm doeagor 

.l. On the cnmaam 

rhod tha fdloning tra impaTtsnt facts 
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"E by Colonel Warren, Captain Whlppls and Le E, !iempolarm 011 l2 A q p t  1945 

turzu north onto the mad bo the "Bot C a q d .  

lngr and obsmatioxu ar mde by ob8 

Tho following v e  the read- 
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amnunks of other e'lerngats, shereas $he purif$oa.i;ian proper deals wfth the remoPaZ 

of small amunks of impurities from large quankities o f  plutonium0 The former 

. problem m y  be amenable kp solution bysuuh mothods as precipitation of tho 

plutoniumwikh appropriate crarrfere, sxtraoi;ion of the plutonium ints the proper 

solventsn aeperratioa by the use of ion oarahanger8 (suck l is  the Amberlite resins), 

and'ooncentratioa by evaporation and crystallk?a*ion of the major portion of the 

fo re ign  miterial under oonditions in which nsgligible amounts of plutonium are 

adsorbed on the orystaleo To date .the rature of the recovery'operatlone 

fa Building D has bean suoh 'chat the carries nethod h a  rreaned the m a t  

straigh%forwzrd, alaough aolvme exeraction m*hods have been used op 

speuial ocoasiono Final shges of *he reowsry operations involve preclp- 
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DP sfto, leaving for reoovery in Building D residuos for  whioh proaessea have ~ Y I  

yet  not been enginseredo 

rscovory prooesses aa they were b e h g  uses before the Building D shut=dmao 

B4en.t;ion will be made of tho types of residues whhh w i l l  st i l l  require resovery 

Thbs report will deal escen%lall.y w i t h  the standard 

I 

A6 indiaatgd in 

proaosses is the treating 

in a form approprhte for 

80- o f  tha'faators whiah 

Scale of Operatiom 

the introduokfon, .the f w t i o n  of  tde  reoovery 

of all plukonium residues in order t o  puk then 

repurifioatioslo The follqwing sectiorrs indioate 

. .  . .  

. :  . .  

. .  
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assay 'this m a .  not always aohievod, and reoovered loCs sonaCh~es had %e 

be! "epiked" tx bring them up t o  ihe ao&f 160 gramsc 

prior t r a  purification on tho l&g sacsRe, reomorad lotsl were not def in i te  

jCn earlier wsrk, 

in amount per l o t o  

As the purificmtion p ~ o o s s s  underwent ohmica1 c h g o s ,  psrtfous 

Parly on the BBg 13ca3.e and earlier, ,the rsowerad plutonium ma8 provided ia 

~taridu6 ohemtoal stateso Prier %Q the f u l l o s ~ a l s  work recovered imterial 

was supplied as plutonium (111) ohloride solution or as plutonyl nitrate. 

aolutiono For frafloacelo processing it ma6 supplied 88 plutonium (r0) &-brats 

solution obbined from p lukonik  "permido" (6ee *e seoeioln on 5.aolation @f 

plutonium as the npertwclde")q 

kinmi about 300 g r m s  of phakm.ilm per litero 

duct was not alosely controlled nor accurately knowne bu-b was probably better. 

This soluttion wa8 31b3 in nitrio aoid aad sorb 

Purity of the, recovered pm- 

t b  95 p e m d  w i t h  respect to cations0 Anions other than nitrate, probably vnri0d 

spprecinbly since the "peroxfbdo" preoipitate i s  (GIb30f8) t o  c o n t a i n  

r . .  . .  : : ,  . , : .  _ : . ,  . : .  I .  
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t o  Cha residues turned ovw for reaoveryo Accordfryly, the ac6wnulatad Posees 

of all otiher ohemicrrnl and mstallurgfoal opsrations were partially -passed on t o  

L L I L .  , ... L L 
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Health S?roblom 
I 

Tho hazard6 arising from khe high s p e c i f i c  alpha activity ~ i '  

entirely adequato to llrm;il,e Cho load plaoed upon thamo The mkure of the 

styaipnmnt used in I given kype sf rsoovery'operatfon is described in the 

seotions on tho recovery processes thsrnvelveso If i a  sufff6fant t o  a h t o  

hers that tho rocowsiry room6 and oquipmdc were not dersiped fo handle the 

large quantities of residues which hi! t o  be handlad in the last several 

months of operation prior Co %he shuk=down i n  Building Do Th;ePef'ore, the 

spread @f conkmination beoams vary serious, and a Iargs portion of the staff 

was laken off  t.he work bsoausa of exoessive urine OOUP~SO A value of 7.0 
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gZovss and one type or another of respirators The garments wro gmsrally 

ohaagod at least M c a  pn day in a speaial lockor-room adjacenf t o  the reaovery 

qmrim-a, and t-ha shoo-oovors and glove8 were ohatigsd every t h e  the worker 

lef% the  proce&eix?g room0 h r l y  La the work a standard dust  raspfrator dff; 

blotting papar filter8 m s  wrn by each worker0 

not furnish adequate protection against the type of oonhminatioa mcoLiirtetdo 

h t s r  8csepraX t y ~ e s  of oommerck$ posiCfvekprsssurb rospirsrtors w r a  tr iedO 

This eyps of resplrerfor did 

some o f  srhioh gave rpbirly good proteetioq, but ai13 of.which were unoomfort- 

able to wear for long perriodo of tineb Ultimately a posltivBcpressure mpsk 

m a  designed and f o W  fairly natisfactorya 

cglindor of "&in ccrl.lmlooe ecstata, w i t h  ei homisphsrica3 top  of shes% rubber 

This mask made up from Q '. 

and a botkoa of a b e t  rubber' so shaped tho head could bo inserted intcp 

tho mask and the bottom picsact would fit snugly around the nmko A head band 

wa8' used in conjunction wit21 *he lnerrsk, serving t o  support an air hose whioh 

ran fror, *,he top of the hoaa dqwn by Vne s i d e  of the n6ok an& out; t o  a connea.tk. 

ion on %he o a i l i q  in Bach roomo The mask ns8 

. .  

weight aad permitted good 

i .  L I S  I : : , . :  : , . . .  
n I. '. a , :  . . .  ! I 4  :. : , .  . . : . i  i I  I . I : . . ,  . .  . .  . .  . I .  

I :. ! % I  . . I  I ! 
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rsduoo 1088 ELnd oont;amir-tion hzardno 

aBd of a rala4Aveiy reoistant ~aatori~ll. without cracks, with round& 

smtions at the valls and sloping from the walls to E drab a$ the o a k =  

of the flouro 

The floors were arnooth surfaced 

Ths drain tarrdnated la a IOolgalXan removable trap Prom 

’ which apif lod material and mshjzgs could be collected for reooveryo 

m f % s  of the  room were ouwared ~ ~ i t h  a speoial  plastio=coatd n&eriaB. 

l’ho 

Largely 8 6  (ic safety measure in oase of fire, an elswator was 

built  at the rear of’ a e  recovery laboratoryo It passe,e inte an u d e r g o u d  

fire-proof vaultc Rssfduas’ oould ba placed on the elemtor aid lowerad into 

the vaaft for storage during absasa of reaovery personnelo 

The h-lw problem arising frons. oonkmhation can be greatly r b  

dwed only by the use of olosed sye%arn aquigmcmt, which was oat possible 

under the conditio- pressnt in the laboratoryc StandsrrdSsation of the 

t:.. . . . . . . . . . .  _ . i .  i n _  . .  

; . , . I  i . ? ,  
1 1 ,  I . < , .  I : ,  
.:. . . I  i . ._ I .  
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r 

%ha P-1 rasfidun or first oxallatas supormhint) 5 Chs oxalate was dissolved. 

and oxfdized with sodium bromate and nitric  m i d ,  follmed by preoipifation . 

. .  

urate& wikii mnnr;oniwa nitrate, ard the pjlutmy2 nitrate exkraatsd into di- 

ethyl &her ('giving tho P-3 residue or tho "strippd" solution) d the rssulk= 

ing aqueous s o l u ~ i o n  of pLUtOny1 nitrate was reOuced with hydriodiu aoid 

cnd .the oxaOats p r o d p i t a t o t  f o r  transfer t o  *he d r y  oonversion prooess 

[giving %he P.& residue or smond maPat@ superrmtant)~ Wkshings from t b  

boiler (pn6 residua) were su'tw~itted for rmovery together with POP end P-4 

' 

, 

. .  > . .  

. .  , . . . .  * . .  . .. C , . i t  L L . ;  ..:. 



: :  . . .  . . 
I . . .  . r ,  I t .  
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' L  50 . . . .  

Total Pu =. 2120 mg 

c 

Total Pu = 1900 mg 

. , , .,. . . .  : ,.: . . .  . , . ._ .  . 
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P-1, P - b  and .~ -6 i  oontaining plutonium (111) &re oombined and trans- 

forred by centrifugal pump or s t e a m  j e t  into a lOeliter rubber-lined 

J 

stssl barrel f i t t e d  w i t h  R lucite t o p e  

slowly with constant meohaniaal s t i r r i n g  '(proper holes provided in lueito 

Solid sodium hydroxide was added 

CQPW), aa (ucCeS8 being used t o  diaaoive any iodine preaento Coneiderable 

s t m m s  released durbg the natralhzitioa, resulting i n  a eontamination 

beard. The "hydpxido" preoipibte was allowed t o  settle apd cool for 4 te 5 

hourso 

Bhhmw funnel equipped with a Whatmixa Noo 2 or oimilar P i l t s r  paper r e h  

foroed with a heavy.papero 

caught i n  a p l i t o r  bottleo 

a@ hydrexides aad eviden*ly acted as aarriers for the plutonium (111). so that 

good recovery wm obtained in sp i t e  of the considerably greater solubility of 

The superrmtasrt and Pinally the slurry were siphoned into a 13-imoh 

Swtion f i l trat ion 1 w ~  usod, the filtrate bdng 

The iron and lanthanum 3.mpurities preoipitatsd 

plutonium (111) hydraacid8 relative t o  that of the very insoluble plutonium (IV) 

hydroxidso 

ia arlkhline mediumo) 

(Moreover,' Pu(If1) ha6 a strong taerdamy t o  be oxidized to Pu(m 

Attcslrrgtx~ to uee psrformed oarriers, sudz as alumit;i\rm 

hydrpxxids, , t o  aasura'more oomplete reruoVal of plutonium resulted in inoonsia- 

tsnf carrying, generally PO beetsr fhan without the use of added oarrimso 

40 Precipitation of "hydroxides" from P-2, 30 =- Beeidueb P-2 and 

p.3, oontaining plutonium (VI), were combined and the plutodum rodwed by the 

passage of sulfur dioxide through the solution far 15020 rnbu.i;eso -It wa6 not 

mtisfwctory to oombias P-1, €5-2, P-3, PA and P-6, redme with sulfur dioxide, 

bmouse of the formation of io:dineo 

by avoiding the unracmsssary 

&reaver, a saving of t3.m wae aohiaoed 

for tho oxalate 8upernsrCanCs 
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which supplied thi bulk of ,the residueso. As' before, cho "hydrofiderr" 

were preoipitated by a l m  addition of solid sodium hydrexide and fi ltered, 

The filtrates f rom the treatment of P-18 eo 3& b, 6 were radioassayed and found 

t o  contain about 1 mg of plutonium.per liter, These f i l tratee,  totalling 

. I  

f .  . '. 

gallon tanks t o  be temporririay stored until  DP size oan recover the remain- 

ing plutoOiunr by u84 of a preformed aauxuinum hydroxide opLrrier (apparatus few 

8uob recovery has been instaXlled at  DP' sito)o Thdre were two alternate m e a -  . , 

eds developed for heurdl.ing the "hydroade? precipitates combined . .  f r a  puX0 

2, 3. 4, bo 
able portion of the "hydroxides" would not disrolre, probably beoause. of . .  

the formation of ocanpaundil soEtaiqing milfatee phosphate and ailieateo , 

. .  

Simple dissolution in .an a d d  mrs'not' possible because + . .  coneiderr- 
. .  

. .  . .  
wmbiaed "hydrodder" were 'cranaferred t c D  a 6&%& reflux faask a id .  .. rqfluxed . 

with an 83~~818 (abou9 31 fite) of '910 dtri0 Reid for 16 to 20 hourso Wen &tew 

t M s  long ref& treatment a oona+d&ablq I .  reeidue remainedo Speotrographla 

analyses by Group CN-9 showed.the residqj,fo carmlat mainly of silioon and 

aodiumo This residue, aontainiag ad appsuiable amount of plutonium, was 

generally fused w i t h  potassium pyrosulfate (ree seotion on ,pyrosulfate 

fusions), The solutlon wa8 filterad and the filtrate treaeed w i t h  sodium 

. .  

.. . . .  . .  

I . .  

, '. . 

. .  . .  

hydr-de to precipitate plutonium (N] hfrdroxide (as a .eoncentration step), 

The hydroxide was dissolved in  nitrio acid for precipitation later as plutonium 

fJpero~da"o . TUa prouedure is the Baternate A method indicated on Flawsheet Io 

and predipitation pf  sodium .fiutony+' 

. 

ac&ateo -0 .& alternative memod .(alternate B, F h s h e e &  3) uaa' t ~ '  treat the ____. 
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I 

. .  . .  

ahydro;dde" preoipitate w i t h  b08 moles of sodium bromate per mole of 

plutonium and g,a moles nitria aoid per mole of phrbonium for 4-6 hours a t  

85°C (plutonium oorwerrtration 002 

eralbly (any residue vas saved for fusion),, The solukion waa treated w i t h  

mmgh s&um aoetate to make the sobution 4 mozar i n  sodium ion, preoipitating 

the sodium plutonyl acelate@ mfhieh wae oentrifuged or f i l tered and twice washed 

A l l  the "hydroxide" diasolved gen- 

w i t h  an aaetaee, acetio acrid waahk Diseolution'of the acretate in 1624 n i t r i k  

aoid gave a solution ready for precipitsrSon of plutonium 

were recycled w i t h  the P=2, 3 solu.f;ionsa T h i s  method wa6 

used one because ie was faster and %he dissolution of the 

bompleteo 

Recovery from %he "B" Purifica'kion Prooesl Residuer 

lo Description o f  the "Bn purifioation BI'OQB8Qo 

differod from the "A" proceas i n  thsrt caloium nitrate wag 

mperoxideie Piltr'tes 

the more. gemraaly . 

"hydroxide" was usually 

0- The "Bn prooers 

substi Weed , for 

tbe aormonium nitrate as a aatting-aut agent in  the ether extraation6 

resulting extraation was so efficient %hat the first o d a t e  and the acetate 

s teps  were r;ot needed,, The procesr invobved oxidation of the plutoniumwith 

sodium bromate in nitric acid, e W r w d r a c t i o n  of' the plutonyl nitrate S P i a  

The 

oa%aium nitrate salting-out agent, fo3lowed by reduction with hydriodio acid 

and preoipftation of plutonium (ITI) oxalateo Table II gives the cmpoeition, 

amounts and designations of the residues involved per 3.60-g run for the stando 
i 

dard B-2 purifioation pz'OCe880 This process ma8 faster than the "A" prooess 

and gave less plutonium in the residuee, allthough recovery was made somewha% 

mere difficult by the fact thae calcium hydroxide would precipitate if eodium 



S%anhrd B-2 Purification Process Residue8 (Pqr P(lomina1 l k g  Run) 

Portion ,bextmoted by' Ethapr 
' ~ V o l u m s r  '= ' 1050 lit ere)' 

. .. 
. .  g,, * 

*I!h~hs aaid bubblor -sh alkalfne bubbler orash and wash of the 

&motion apparatus are so low in Pu content that they nay bo 

discarded kit6 the m a t e  tanka0 



L 

I 

. 2, F~owsheet' fer is-urificati-ss rosidueeo _. 2 . 

nmAset 11 gives: the &enera% procedure fer' thi, recovery. of the ~ 0 2  prccees . . 
. .  

residues0 . .  

3,, ' Precipitat5on of "hydrexiderr" from' Pile - The P-P residuep .oen- 

Caining plutonium (VI)  and large amcunts of caloium ni t ra te ,  -8 treated with 

3@ hydrragen peroxide (DuPontfs Albone) in --liter battery jars t o  reduco. the 

. I  

> 

plutoniumo About 500 ml of hydrogen perexide was added with stirring t o  the f ~ $  

residue from R l b g  man, and the mixture was 'alloPPqd t e  stand about 20 dnutesa 

"Eydroxides" were precipitated by *the addition of' 151a sumnoIliam hydroxide, and tho 

mixture fi l tered and handle as fo r  recovery from the "A" prooasao 

was plaoed i n  e0P.gallon trailer tanka for traa@pOr*ing t o  a 5O600EQga1lon waste 

tank reserved for solutions containing large amounts of caloium or  aBgrmeiuno 

The filtrate 

\ 

(This tank is located at DP 8 i t e o )  . .  - The process was the same 

aa indioated earlier for the "An prooem0 The "hydroxides'! from P o l  and P-3 were 

ekbined and handled by the refluxing o r  oxidation techniqueo 

plutonium wae aahieved by "perexiden preoipi&tiono 

Isolation of the 

. .  
. 

8 m e r  rersidues Pram the purification pmoesa included various special 

washes, purified @=%ate left i n  the t ransfer  containers and proae8s failureso 

The former were generally 80 low in plutonium that they could be stWed in'tha 

DP waste tankno The oxerlate wa8 dissolved i n  ooneelrtrated hydroclilorio acid, 
. . .  

I 

. treated with nitric acid .to oxidfee the plut~niurn te the tetraveL1em% state, 

then plutonium (N) hydroxide praoipitatede Fai1ure.s from .the purifioa.0;ion pr& . 
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Recovgrv from 'ReducfSan Li.ners and 

Slag and froln R e m e l t  Cmoiblea - 
The dry conversion preoess supplied the reduotion process witk--------- 

plutonium tetrafluoride (LG-&O, 19&)0 The fluoride was mixed with 10- 

r oabium and iodine and fired LIZ a magnesium oxide liner inside an iron 

after  the metal  butten waa removed, the remaining slag (chiefly c a l o i u m  

and caloium iodide) and liner, containing about 2% ef  the Bmoupt of p l u  

oharged int8  the bkb, were turned ever to the recwery prooes80 For 7 

on t h e  nomima 32Q.g ~ o a l e  a liner weighing about 1,s lcg was used, giv i  

rat io  of liner weigh% te plutonium t e  be recevered ef about 300 te Po 

7 

F~llming the reduction, the m e a  was pioklsd, then remelted 

vaouum in various types sf cruoibleeo Fortunately P0r the recoverye ma 

the experimentation w i t h  remelt oruclbles made of different materiale ~k 

performed on a small &cabo Full=soa&e processing made use d' essentia 

only megrmsiua oxide crucible8 whioh.were handled.like the i iners  frcm 

the recluetion linerso Adhering metal and &de were separated ami hand 

mea1L.a 

Sines dismlution of' the entire liner or crucible w m  er slow p- 
I 

same effwt wau mado ~ lesrcb aut tb plutoniumo Leaching w i t h  hydroch 

acid, partiaa dissolution of the magresium and fusion w i t h  potassium py- 

fate were all only part%y successfL\zlo Grinding the liners (UXbksh) a- 

fusion w i t h  a sod%m peraxidsocarban mixture was Past and thorough, but 

methad caused high contamination of the room9 md was dangerowo ulti- 
it was rogsrrded that aomplete dissolution w i t h  ea acid waa tie beet an- . .  

b the problslno 



r 

. .  

Recowrlv from Reduoam Umrs and 

. .  Remelt  Cruciblen . 

The dry oonversion prooess supplied the reduc-bion process with 

plutonium tetrafluoride (U-&O, 19&)0 . The fluoride mas mixed w i t h  IoeCalli@,. 

aedoim and iodine and fired $a a magnesium oxide linor inaide an iron bombo 

After the -tal button wa8 removed, the remaining slag (chiefly caloium fluor$de 

and calaium iodide) and linor, oantaining about 
9 

mi' ths amount of plubniunr 

oharged int8 the bdb, were turned mer to the reaovbry prooesao For reduotion 

on the  nominal p e g  soale a lher weighing about 1,8 kg was uaed, giving a 

ratio of liner weight te plutoniumta be rooovared of about 300 te Oo 

F ~ l l @ ~ i n g  the reduction, the metal was piak8edo then remelted in  

v a o u u  in variaus types ef cruudbleeo 

the experimentation with remelt crucibles made of different materials war 

performed on a mall scaleo 

only magnesium oxide crucible8 which were handled like the l iners frm the reo 

Fortunately for  the recovery, most e% 

Fullosoalo prooessing made use d' essentially 

duotian procss& plagnesium oxide oasting crucible8 were alae proceased w i t h  

t h e  reduotion linerso Adhering m e t a l  and oxide were separated and handled l ike  

metalla ' 

Sime disselution of the entire l iner or oruoible was a slow prooosa; . 
1 

some e f f ~ r t  wa9 mado t o  leach out tha plutoniumo Leaching with hydroohl@rio 

acid, part ia l  dissolution of the magnesiuk and fusion ~ 5 t h  potassium pyresul- 

fate were all only partzy suceessfulo 

fusionwith a sodium perexidsocarbon mixture was fast and thorough, butthis 

mathod caused high Crontmination ef the rmma and was dangerouso Ultiaaablyo 

it was sogarded that complete dissolution w i t h  ap acid was *he best  ~ p 6 w 8 2 p  

Grinding the liners (lOfh&sh) and 
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Refluxing with 6~ hyctroehlsric aoid m a .  found t o  require, 8 - 10 hours . 
liners and crucibles always -8 present) butwss objectionable in that; a 0011- 

sidsrable axnaunt af iodine (which would reaot w i t h  the aunnonium hydroxide-later 

added, produoing expZosive nitregen triiodide) -8 left i n  the solutiono 
r 

ReflLuxing With concentrated nitric# acid was f ina l ly  adoptod ~8 s t a n ~  

dard,, The iodine was ramswed in  this precess and the dissolution rate wa8 ad* 

qmteo ' 

@ .  slag and cruciblere 0- .In 

Flewaheat 111 are given the steps i n  the recoyery'process for the linerse. 
. .  

elag and oruoibleao 

2, Dieselution &the ]liners, slag and crmibleao - Liners from re= 

duation, including the slag, were broken up by reduction personnel and placed 

in bottlers or in magnssium crapsules (I@ Ipanpese present f o r  additional 

inechanieaa etrengCh) which could be lowered inte the raaovery reflux apparatus 

by a magnesium wireo 

@ne reduction were inserkd through a lpplnoh neck ln ts  e %2-litelr, reflux flaak 

w i t h  attached reflux csndsnsero Nine liters (5s exce8s) of 16N nitrio aoid 

were added, reaul-ting in  a rapid evoluticpn of iodine and oxidaa of nitregan,, 

! I  

(The capsule8 weighed 75 te 80 g eacho) The residues frmn 

Refluxing was oarried aut for about 30 mlnutes without cooling w a b r  in the 

refaux coadenser, ablciwing the iodine b escape up the hood ventilation 

system, 

mitted t o  the oonL?enrjere 

added and refluxing continued for 2 4  hourP more, after mhich the liner piacelo 

Refluxing fm six hours  ore m s  al1o:ved after csoling water was ad- 

Bp additional l i f er  of 1611 nitric acid o~aa then 

were usua%ly 

J I J  
1 1  

J J  J.1, ,,, UNCUSSIFf €0 
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- In order 

te keop ' the magnesium in' solutiono the plutqnium ( IV )  hydroxide was precipitated 

at a pH of 5 60 6, " S p s i u m  hydroxide dae8 nat pmoipifata at this pHo and the 

mall amounZs mf iron and aluminum impurities form hydrmtides wMoh serve a6 

earrisrs for the plutonium, The selution was maintained at a pH ef 5 to 6 by 

inoreasing the aarmonium ien conqentration t a  six t o  eight times that af the 

rnagneeiun ion concentration, end uaSng r;umnoniUm hydroxide as tho preoipihako 



I 

large amount of magnesium and was transferred by trai%eP tank t o  the DP 

trats from the sodium hydroxide precipitation was transferred t o  the w80000. 

gallon rodiwn ouperatwn% tank a? DP s i t s  far atorage0 

EeoQvery from Mew 

Brlb metal or all03 sample8 from metallurgy were diaaolved and 

"peroxided" direct lyo The sample waq leaobed w i t h  ooneentraked hydroohlorfe 

wasto tank resermd for solutions containing large quantitier of aclloium o r  

mLtgnesiumo T a r  filltra.te ctontained 1 $u 2 q ef plufonium pas litero The a%- 

. .  

a&d in a 6-U%er flat& fietad ~5th an e f f%cid 'condanse  fo cue d m  oonbm- ' 

inaf ionG'  Ehough &ydrooMori~ m i d  was added t o  dissoPva #a metab and give a 

solut5on of plutonium .(m) fhfioride, U in hydrochllorio acid,' a t  the'wlupd do- 

sired for tha "pqroddo" prebipibWonQ' . .. The  8oPuf;Loh -8 f i l tered to remove 

any undissolved oxide coaang on *e metal or other residueD apd the volume 

. .  

. I .  

. ' I  
. .  

. 

!: . ' .  
Four primipal types of residue were obtainad &om the pickling 

and plating processes used in certain mstallurgioal aperrtiionar 

. .  

Soluti on1 of p&abn$um in cdnoentralxd nitrio aoido 

c h i n g  soht ions  of &moniUm acid sulfateo ' ' 

Suspensions of plutonium in aqueous trisodium 'phosphateo 

Solutions of okwophosphie aaid 'plus ethylene glp01a 

firet 'two types.' gf solution were "hydroxided" dirootly with 

. I  

. .  ( .  

! - ' .  

. .  

n. 
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ammonium hydroxide or sodium hydroxide, and presented no problema The third 

type of residue, consistwg of a suapenaion in trisodium phospherte, could be 

toas stored, 

The fcnzr%h type of reaiduei af phosphor$@ acid and ethylene glycol, 

has presented quite a problem far recovery and a great deal of work has been 

done on €to It was found that diraoe hydroxide precipitation of tho mixture 

would not worko since too much plutonium W ~ E  held up i n  the supernatan% due 

to complaxing of' 4210 plulxmiumo 

t i l l a t ion  under atmospheric pressure uaily a 5% phosphoric acid-S@ glycol 

blank, There was too muah oharring of the glyooll to make this method praotical,, 

Vacuum diet i l la t ion  resulted i n  a reaidus of blaok syrupy liquid and a block 

of solid oarbono 

Remod of the glycol avae attempted by d i e  

. In an a-rn?t to  rsduee the dehydrating effeot of the phoe 

1 

r 

phorio acid, the rOlution was neutralized and %he diaCillation was continued 

f o  dryaeero 

phateo 

eolta were diluted and the sro$ution "hydroxidad" and allowed to settle for 

some tim before centrifugingo The bade  supernatant oontained rbm+ 3 mg 

The residue w a i  mosay monosodium phoephata and disodium phosg 

Nitrio acid was added and any remaining carbon thereby removeda The 

of plutonium per litera 

buf it i s  still la30 difficrult for a good standard prooedureO 

&&en, for  there via8 some tendency for  dolent; buroping if the temperabare, wall 

not controlledo Attempts were made te converf the gapob ta a more W b t i h  

oompound by the separate use of phosphorus pentwhlloride, phosphorue triohloride, 

phoephorus tribromtde and hydriodic acid, buk all these failedo Extraction 

wi,* unsymmetrical *ifluorsacat@aoe%ons (T,F&,) wed also unsu~~sssfbI under 

T h i s  has been the most saeiefactory method devised, 

Care had t o  be 



Recovery from Analyticd Residues. 

B great variety o f  residue8 wau cecaivdd f r o m  the ana$ytiod 

operationlr, inoluding oxidem, iarbidss, oxalerte6, cupf erriaaw, and solutiom 

of ohlorider,' nitrates, suUatas, and phoaghatero 

The acid insoluble materials, such a8 oxidea and carbides, wer0 

f'used w i t h  potassium pyrosulfata, 

i tated a8 plutonium (N) hydroxidec 

present. it 'PMLS found dseimbls  t o  deetroy Urn before the hydroxide preeip- 

The plutonium i n  the solutions m a  precip- 

In cases where organiu materials were 

S t a t i o n ,  since plutonium may bo, held in rolution by organic eubs%anqara 

possibly due t o  the format$on of cOmpbexeao To decompose the organio matas- 

ia%, the so%u%ion was evaporated d m  and Pumsd w i t h  nitrie and sulfuric acid8 

until the organirr material was dastroyed, 

tha plutonium (IV) hydroxide precipitated w i t h  ammonium hydroxide em esdium 

Tho solution wae then diluted and 

hydroxidme Readily volbatib materials, euah a8 acetone and h@xane,, were 

drAven of'f by genfla heating on a st- batho 

a 8  Reafduea 

. . Oooasiona3ly the reoov64' proocsaePr recedved appreoiabie amount8 

Y of ewh materials as aluadum, oill used in  cutting, silicone and cerium sull- 

f i d e  OxuaibZes, none of whioh noznd2y tontained much plutoaLumo 
I 

The elundum, in the form of holders from tba remelt phase aorne*imes 

had smallt spllattsre, OP m e t a l  or oxide,, They were leaohed and mshsd thorougblly 

w i t h  hydrochloric acid andmter s&me #ere, was no evidence of panatration e t  

I plutonium into the fnterioro Tho plutonium (III') chloride solution'ms treated 
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the ofl, fumgd to destroy a h  orgmio ~natsrial,~ were assayed and found k, 

'oontain l i t t l e  plutoniumm Assays ehmed'fhb f i l tered o i l  i t e s l f  t o  have insig- 

nificant pmounts of diesolmd plutonium,, Therefore, the o i l  m e  diluted. with. 

hsxnns and filtered; and the paper . .  vias . ignited and fused with potassium pyre- 

i i  

' I  

sulfaeed 3 

I 
The 'silicone after filtration also 

! amounts~ fIsnoe, ' k t  was diluted with bensane 

f u 8 d  witb pataasium pyrosulfatbo 

Cerium sul f ide  cruiiblea oftan had 

&mad no plutonium i n  recoverable 

and filt.ered, the paper' ignited and 

appreciable amounts of plutonim 

on the  arfercs and dispersed throughout the interioro The best metbod of re- 

oovery was to dissolve the entire cruciue hydrmhloric acid and "peroxide" 

the s.olutian in the standard mannero 

lutionrr to be *peroxided" because the praseme of the oerium i n  the supsrnaeanf 

mabr reoovery of plutonium from t h e  supernatant d i f f icul to  Overheated l o t s  of 

tetrafluorfde (or oxide-oxyfkuoride-tatrafluori de mixture) f r o m  the dry 013~1var- 

TNs was done separataly from other 60- 

eioa prooasr wore handled by fusion w i t h  potasslum pyromU%te, 
. .  

w u l f a t e  Fueimr 
. .  
I . .  

. .  

vvhen it'was n&oes&y t a  rkdeir.%he oxide, fbuorides or carbides of 
. .  . 

plutonium ~olublcr~  the best rneChod.was t o  fuse then vdw pdaesiun pyrosulfata 

. or potassium acid mlfateo 

of about ai@% t8 one wa8 

um 'dish until  the moll& matdrid:turned 'solida 

m8 readily disiitagrated by digasthon in"water and hydroohaorio or nitric acidsg 

From khie solution,. plutolllium '(IV') hydroxide wee preo ip i tabd  v d t h  sodium hyb . 

In thio 'ibsioa a ratio of  pyroeulfaka t o  plutonium ' . 

The hs ion mixture m8 heated i n  a sC%bd pllaf.ln- 
I . .  

i ' .  
T h i s  gave a. Aaaad mass whioh 

' ,1' ' 
. 

. . I  . .  . .  



"peroxide" prmipitation carried ouh 

and "aoetatd .the dissolved hydroxidm firleQo 

Soluetimes it ma aooessary t o  "oxalate" 

A l l  type8 of raga, paper, Kleenex, etao, w0re  ignited w mt-nshed 

Concentrated sulfirio acid wae Mghly satisfactory ae a pi&= before fusingo 

ashing agent;o and caused lesa contamination and lose than d i r e c t  fgnitiono 

After the material was completely ignited, it was fused in the same manner RS 
I 

desoribed for the oxideo Thio was a tedious process 'and required an axoelleolt 

hood t o  

dous of 

O x i d e .  

oarry off oontaminatsd vapors and smokeg it was one of' the most hatas- 

the reoovsry operation@ 

Another method not involving Pusion was exparimentedwith for treating 

Prolonged refluxing of oxide w i t h  hydriodlo acid wduld often put the 

oxide in soluijono 

i tated a6 a hydroxideao 

too long and would not work unless relatively pure oxide was used, and the 

mount of plutonium i n  the hydrpxida supernatant wa8 teo higho 

Fpllopvlng t h i s  trcmtxnent, the plutonium could be preo ip  

This procedure n e  nut satiafactory, howeverm It took 

Isolation of Plutolzium as the 'Peroxide" 

The methods outlined i n  the previous seotiona did not give a good 

separation of plutonim fren rare earths (cerium Praamthe use of Oerium 

aulMde crucfblo8 i n  cerWrr mota2lur@owl operauonrs being partioukr'lp 

troublesome)nor from larga mount8 of' uraniumo thoriumo zirconium and irono 

Stucliee were crarsied out to  determine whether the preoipiWklon of plutsslium 

a% the "peroxide" would resule i n  good separation, ma2cfng unneoesaarythe 

oxdate  and acetate steps sam&imes usode A ampleto description of t h b ~  

work is being reported soparatally by We A. Brow& 
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as it ma8 used a t  Lo8 qbamoa. 
I 

. 'Phe ooneentratiaa of plutonium was adjusted ts'&035003M, nitrie 

acid to lea and eulfurie acid  to O.laa, and enough # hydrogen peroxide 

wa8 added to  be equfvab?mt to the plutonium present plus an exce88 equivalea% 

to l@ of the t o t a l  vojlumbo The hydrogen perodde mrr added dropwbe With 

oonlstaat stirring a t  12 t o  20%, The mixture was then oooled 40 4°C t o  reduce 

e#wmau-a and panni4 batter settling of the precipitateo A t  one time about 

nine hours miaa allowed for tha ac$tling, but the t ime was later reduced to two 

hourso 

whioh were very good, Aebostes was used -th I &inch Bfichner funnel for tho 

filtration, ~ i n c a  the  "perQxide" did not fi lter weld  when paper f i l t ers  were 

u8edo Top draolbeff of the supernatant wall planned, but: it was found generall; 

quicsker to employ flItra$ion as indiGatedo The asbestos wiw the "perofidem 

' Various type6 of equipnentwore used-for the precipitation, none of 

. 
preoipitate was treated w i t h  a& nitrio acid (e ml acid per gram of plutonium) 

fllLtared, and the resulting nitric m i d  solution of plutWd\mi (W) nitrate soap- 

orated down on a steambath to a thick syrup in 6OO=d Pyrex beakarrr in ooppar 

jacketa,, A f t e r  approxlmate%y160 grms of plutonium was tloourizulatad i n  syrup 
I 

r form, the syrup was diluted w i t h  IN nitrio acid ta about 300 g of plutonium 

per liter in a graduatsdtransfer b e t t l s  supplied by the purifiaation procosB, 

The solution -8 earred well, then a O , , ~ m l  sample removed with an automatie 

p i p e t  for radioassay, The total  volume of the solution was e s t d t e d  &om the 

graduations on the transfer bottle, 

I 

. I  

The asoay served t o  find out i f  the oon- 
I 

A centration and amount o f  plutoniumwas sertisfaotory for transfer t o  th6 purifi- 

cation prwoiso The actual tranlsfpr made by placiag'the transfer bott le  

wiw i t s  butsr luo i t s  pr&&atlig 040e .in a 'boron cano 'and requssfing quanti* 
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The "peroxide" isolat ion had the disadmntage that tho plutonium 

had.to be fa i r ly  pure in order t o  obtain IS p o d  "peroxido" preoipitateb 

and that the peroxide supernatants oontainsd IO-gOO mg of plutonium p e  

liter, neeoseitating recovery Prom them to  r e l a t ive ly  aomplioatcd procedureso 

. Morsrwcr, the spray f r o m  *he "peroxiding" operation as carried out  i n  Build- 

ing D war a major aource of contaminationo 

Isola%ion o f  Pllubnium as the OxsrZats. 

In casea where the plutonium roaiduo contained impurit;lee moh 

iron, beryllium, or chromium, a preeipi ta t ion of plutonium (111) oxalate vas 

a fair preliminary separaMon methodo 

n i t r a t e  was heated t o  convert any ursntum t o  the  hexavalent stateo 

sol id potassium iodide was add& t o  give thzys mole8 of iodide to each m o b  

of plutonium., After allowing th4 solution t o  stand a few minutes, enough 

Tha solution containing plutonirrm (IV) 

Enough * 

L 

8 d l d  oxrl io  acid waa added t o  give one and one-half moles of oxalio acid pes 

mol@ of plutonium and to make the final sollution 0,2M i n  oxalia aoid, The 

plutonium concentration ahauld be about O,Pa, This solution wan allowed t o  

stand for about one houro after whioh t b  plutonium (111) oxabate was oentri- 

fupd  out and washed w i t h  water until  the suporlaatant was free of t r i i od ide  

oolora 

This o d a t e  preoipitate was then oxidiced by.the use of sodium 

bromste and.nitrcic acid, as fndloatsd earliero 

plutonyl d t ra t e  which was "aoa2atedw, dissolved, and "poroxided"p as a con- 

venient mans & getting the oolution into a form satisfactory f o r  transfer 

te the purification pr~cas60 . 

This $sided a 60~utiOn of 
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Recovary fro3 Supernatants from Eydroxida, 
8 - 

i 
I 

B 

.- 

1. 

During the Oourse of recovary operationab supernatant solutions 

from hydroxide, "peroxide" and oxalate preuipitationa were 

ode Thay were n& suffioisnkly dilute t o  be, discarded and 

continually obtain- 

m a  neoetmaryo 

a oxide 8u ernatants 

The aollutions resulting from &e precipitation of plutonium (IV) h p  

droxfds w i t h  either ammonium hydroxide or sodium hydroxide, wore found ta oolp 

tsria 1 t e  5 mg of p$.atonium per liter, an amounri; too great to be disoardedo The 

ooncrentration of plutonium i n  these soJutions oan be lowered to a value of 

approximating o0;$ mg 0% plutonium per l i t e r  bytreabentrith ~ I u d n u m  nitrate 

t o  give a preformed alumilarm hydroxide earriero 

so1ut;ions WRS adjusted t 

a%mninum per l i t e r  of treated solution) added" Ths alruninunr hydrodldo thus 

I 

The pH o f  these supernatant 

eigh% and Q S O l U t i O ? 3  of alrrminum nitrate (005 g P 
fonasd was allowed to  settle, the solution fi ltered by suction, and the f i l l -  

trate, oontaining about 0,l mg of plutonium per liter, transferred t o  the DP 

4- storego tankao The aluminum hydmqde preoipitatao oarrying plutonium, m8 

dissolved in aoid and repreoipitated w % t h  an exos6s of sodium hydroxide ta 
L 

k s q  the aluminum i n  801UtiOne 

no8alatsd" or "peroxided", dependin$ upon impurities preeanrOo 

Recovo~l'y from Veroxide" Supamatants 

The hydroxide precipitate ma8 then either 

The 'vperoxide18 supernatants oonbined IO to 500 mg of p l u k d m  per 

X i t a r o '  Ths m e t h o d  of' rootovery from tiheoe supermtanb ured i b  Building D was 
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as follms.: 

s t e m  ba*o 

hydroxideo 

the escess hydrogen peroxid@ was deoomposed by b a t i n g  on a 

IBcCess sodium hydroxide m a  added to precipitate *e plubnium (IV) 

Th5s hydroxide was dissolved i n  ail& acid and (LO oxalate precip-' 

toniumo TUs mthod w m  tedious and not i3atiafaatary in ala 0 8 ~ o e 8 ~  Therefore, 

a new msthod malt be dmaopsd for handling such residues f r o m  DP s i too  Twe 

preccdurss wMoh may &YO p r d s e  involve an ion sxehange reaction nnd a solvene 

extraeta ono , 

: The supernatant solution8 from the  qxa$ato . .  prseipitatlon.wgr0 found 
. .  '. .. . 

prauipftate out plutonium (111) oxdate  upbn standingo Thur;tha f%rBk step 

in working up the mixture wis t0 filter If w i t h  &Wono The. &.ts m'aidue. 
. .  

may be oddiesd, "aoatated" and flperoxidsdn a8 prsviourly disouamdo 

The f i ltrate was treated w i t h  an exoeas of sodium hydroxide and the 

Sfme the oralate euparnatanla ooahined hydroxide preoipitate filtered offo 

all the impurities removed i n  the oxalatr precipita#on etsp, a very copioui 

precipitate containing a large awnb0r o f  elements was obtainado 

amount of preuipitafs was sQ great* compared w i t h  the mount of plutonium pre- 

Bent,, that a good recovery procedure has not as yet been devleed for t h i s  p r o b  

1cnn0 

In faoC, the 

The hydroxide precipitate waso therefore, diosolved 1n n&k.ie OT h m -  

chforio aoid axid stored as "acid ~ ~ * o  

erbou0 5 0  liLere aP solution containing 
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Reeults of the Recovery Processor in Building D 

Table IIX indiecaters the approximate amount"of plutonium rooovered 

eaeh month during operation i n  Building Do 

Table 1x1 
' Plutonium Recovered .in Building D for Repurifieation' 

September 

dofobor ' 

blovambor 

Deogabcr . 

Grams Pu Recovered 

001 
. .  0,6 

. .  

37 

22 

f8 . 

60 , '  

1% " . '. 

Mon th  Grams Pu Recovered 

135 
. .. 

45 

750 

The amouxae refer8 to plutonium transferrod to the pwifioatioa prwesrr for 

m"spiwlf%oaUono rather thah am om^ turned in far recowry moording to oatiaw 

ated redi3$#458. "bo nminml 1603g purification run@ beomno rtandard prooedwPe 

in April ,  &5?450 
I C'* *I C1.C  .I t?, I , 

Table IV &&khk d i k t k k k i o n  1 C of plutonium amoq the various 
I C  I t  
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Reomry Problems aftor the Start of DP SiOe 
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,of r e ~ ~ s l t  orucib~as  and the diseplution Or the hydrodde prsoipihtes wlb l  

s y r h  inmagnesium caprulero after rrfllwdng, the sollution is transferred 

to stainPesr steel hydroxide pots by meoulr of' suction through an ePo%osd 

ersbeat?s f i l t e r o  The aolutton is preoipitrtsd M a e  Wia PlrPnonium hydroxide 

and oxme with aodium hydroXid@o, as dcscr$bsd in  a proviour sectiono 8;11 Sup=- 

natant6 are sucked off and are seat *hrough the f ' f l t e k  before dispoeao T h m  

fim% dirrolvad hydroxide then i 8  transferred to the peroxid@ pot8 w U d b  ar0 

oompZeteXy snelard in (L drjr-boxo After the plutonium i r  "pelrolbdad", wnshed? 

and diesoftred, it is trmoferredto the etainlaas steel bomb used for tramfar 

to the purification propaor and evaporated dowrr to  a thick S p p o  

lieved these preoautionsl w i l l  be ref&&ad in rsduad oontaminationo 

I 

It i s  be= 

It i a  ~pprropr$rfe t0 U o S  th. residue8 whioh ell a t i l l  be handlad iln 

Building D following the start-up of DP.dte, aad until additional reaovoay 

Do. 

It $6 proporrod to recover all phtonium in Building ID r e o m r y  to 

the stage of a crude hydroade and t o  tUan me& hydroxide mer 

furtbsso handling, ineluding repurification., 
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I. Introduction

The Los Alamos Water Boiler is the first reactor in which fission fragments

are released in the moderator itself. Other reactors using liquid moderators have had

only ionizing radiations in the form of neutrons, beta rays and gamma rays in the solution.

In the case of the water boiler the large energy release in the fission process causes

considerable additional decomposition of the moderator as well as a great increase in the

radioactivity of the released gases.

Operation of the early Hypo model
1

of the reactor at a specific power of

0.4 kw/liter of solution made it evident that it would be advantageous to recombine as many

of the dissociated products as possible. This would reduce the changes in solution composi-

tion during operation and simplify the disposal of the remaining radioactive gases. When

the reactor was modified for higher power operation, provisions were made for the install-

ation of a gas control system. Initial operation of the present Supo model
2

at a specific

power of 2.4 kw/liter of solution indicated the advisability of installing a recombination

system as soon as possible. The solution decomposition was as high as 4.5 cc/rein at 80°C.

This represents a hydrogen release of almost 8 liters* /min. In addition to this potential

explosion hazard, frequent solution additions were required to maintain satisfactory reactor

performance. The large volume of highly radioactive gas also made it difficult to maintain

satisfactory backgrounds at all times on counting equipment in the neighboring technical areas.

It is the purpose of this report to give a description of the equipment and initial

tests of a recombination system which has been installed on the reactor. This equipment

has given excellent results in the first eight months of operation.

II General Design and Layout

A. Design Criteria. Two methods were available for effecting the recombination

of hydrogen and oxygen in the reactor off-gas: flame combustion and contact catalysis. A

flame combiner would have the advantages of low pressure drop and unlimited lifetime, but

since the water boiler is operated at widely

it appeared that steady -operation of a flame

catalytic method the principal difficulties to

Platinized catalyst materials of

varying power levels with frequent shutdowns,

combiner would be difficult to attain. For the

be anticipated were plugging and poisoning.

high activity for the hydrogen-oxygen reaction

were commercially available on either charcoal or ceramic support. Previous experience

indicated that repeated heating and cooling of charcoal material tended to produce fines which

1 Rev. Sci. Inst. ~, 492 ( 1951).
2

LA-1301.

* Gas volume measured at an altitude of 7000 ft, 23 in. Hg barometer, 25°C.
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would plug the bed. The ceramic support was therefore indicated as the preferable choice.

The water -boiler off -gas stream is not pure hydrogen and oxygen, but carries

gaseous fission products, water vapor and small amounts of entrained reactor solution

containing uranyl nitrate, fission products, and free nitric acid. The possibility of catalyst

poisoning and bed plugging from these materials had to be considered.

Laboratory tests of platinized alumina pellets in electrolytic gas streams con-

taining water and nitric acid vapor showed high catalytic activity except for a temporary

loss when the pellets were actually wetted by condensed water. The effects of radiation

and fission products could not be studied within the allowable time, so it was decided to

proceed with a design which would at least minimize such effects. Design criteria were

set as follows: Q.&
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

B.

A rapidly circulating gas system to keep both the reactor and stack line below ~
~,w-

the explosive concentration of hydrogen.

Removal of as much entrained liquid as possible from the gas stream, and

return of this matter to the reactor solution.

Cooling of the gas leaving the reactor to minimize the nitric acid evaporation.

Use of a large quantity of catalyst to minimize poisoning effects.
$ ,4

Use of two separately valved and separately removable catalyst chambers, so p’
/

that the second could be exposed to the gas only upon the exhaustion of the first.
,%=

Instrumentation to detect any change in flow or resistance of the system and to

indicate the active zone of the catalyst bed itself. A progressive movement
-A

of this hot zone would indicate a progressive poisoning of the catalyst. J’
A catalyst chamber designed with an internal heater to preheat the catalyst and

; ,r

f
drive out condensation on start-up, if necessary. “

Condensation and return of recombined water to the reactor, with provision for

diverting known quantities of this water to waste when desired.

NJ
w

A circulating blower with a gas-sealed shaft and an external, readily serviced

drive. When supplying a sweep gas rate of 100 liters/rein, the blower should

have a pressure rise of. 8 in. of water.

The entire system to operate slightly below atmospheric pressure.

The entire system to be constructed of type 347 stainless steel.

Schematic Layout. A block diagram of the circulating gas system is shown in

Fig. 1. The off -gas, containing primarily hydrogen, oxygen, nitrogen, gaseous fission products,

water vapor, nitric acid vapor and entrained material, is cooled in the long reflux condenser.

Both the condensed vapors and de-entrained liquid drain back into the reactor. An after-

-3-
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filter is provided to remove any residual entrainment and to reduce to a minimum the foreign

material carried to the catalyst. The blower provides sufficient pressure to circulate

100 liters/rein of gas, the actual flow being indicated by an orifice near the blower inlet. The

manifold, following the blower, leads the gas to either of the two catalyst chambers. This

manifold, being the point of highest static pressure in the system, is also vented to an ex-

haust line and stack. The stack pressure becomes the reference pressure of the system;

all other parts of the system assume pressures negative to the stack. The maximum pres-

sure in the system is held at 3 in. of water below atmospheric by a blower in the exhaust

stack. This partial vacuum is advantageous in preventing gas leaks into the reactor room.

In passing through the catalyst the gas is heated by the recombination reaction.

After leaving the catalyst the gas is cooled to condense the converted water and reduce the

heat load on the reactor cooling system. A calibrated trap in the return line fills with

water and can be dumped to waste when desired. o
c. Components. A more detailed description of the various components of the

recombine system is given in the succeeding paragraphs, The only metal used in fabri -

eating the entire system was type 347 stainless steel. It was known from earlier experience

that this metal was highly resistant to corrosion by nitric acid, and that welds in the metal

could be expected to withstand severe corrosive action indefinitely. The intercomponent

piping is made of 11/16 in. I.D. stainless steel tubing, with either 1/32 or 1/16 in. wall

thickness.

1. Reflux Condenser Unit. The chief design consideration in regard to the

reflux condenser unit was that it must cool the sphere exit gas down from

about 75°C to below room temperature. Furthermore, the condenser unit

had to be made so that it would fit into the existing stack mounted on the

sphere. The first trial model of the coil, made of copper, consisted of a

double helix, the two helices being of the same diameter and joined at the

lower end. Thus the cooling water traveled down one helix and up the other.

Although this model produced the desired temperature drop, it was discarded

in favor of a single helix ( described below) for the following reasons:

(1) A single helix was found to give even better temperature characteristics,

due to the fact that the gas near the exit was not in contact with the exit

water line, ( 2 ) a single helix was much easier to form. The pitch of the

helix was made so that the condensate would run freely down the coil and

not hang in stagnant drops. This feature was checked visually in a mock

setup by simulating the outer wall of the condenser with a section of glass

tubing.

-4-



The reflux condenser unit is shown in detail in Fig. 2. The gas from the

after condenser enters the unit at A and passes down the central 3/4 in.

tube into the sphere. The disk at the bottom of this tube deflects the in-

coming gas in such a way that it sweeps slightly above the surface of the

solution fairly uniformly and with minimum surface disturbance. The cir -

culating gas plus the reactor off-gases then pass upward over the cooling

coil, which serves to condense the water vapor and acid fumes contained

in the gas. The condensate, of course, drips back into the sphere. The

cooled gases leave the unit at B and pass on to the entrainment trap. The

cooling water enters at C and leaves at D, flowing counter-current to the

gas flow for more efficient cooling. The cooling coil and return line are

made from a single continuous 15 ft length of 1/4 in. O. D. by 1/32 in. wall

stainless steel tubing. The 1/4 in. tube extending out the bottom of the

3/4 in. central tube is a bubbler line used to define an upper limit to the

solution level. The portion of the outer section of the condenser above the

exit opening is filled with a solid piece of stainless steel which acts both

as a radiation shield and as a block to keep the radioactive gas from rising

any higher than necessary.

2. Entrainment Trap. An entrainment trap is located ahead of the blower to

stop any entrained liquid carried over from the reflux condenser. This

unit can be seen clearly in Fig. 10. It consists of a 3-1/2 x 3-1/2 x 17 in.

rectangular stainless steel box filled with about 125 gm of fine stainless

steel WOOL The box is tilted so that any trapped liquid will run back into

the sphere. There was some worry that there would be a prohibitively

high pressure drop in the trap when and if the steel wool got saturated

with water. However, whbn measurements were made at a gas flow of

100 liters */rein, the trap was found to have a pressure drop of only 0.25 in.

of water after steam had been passed through the trap for 10 min.

3. Circulating Blower. Restrictions imposed by the reactor stacking and the

requirement that all parts of the system exposed to the circulating gas be

stainless steel necessitated the design and fabrication of a special blower

for the system. The design criteria for the fan were that a pressure head

of 8 in. of water be maintained while flowing 100 liters/rein of gas and

that the unit be tight against gas leakage.

* Gas volume measured at an altitude of 7000 ft, 23 in. Hg barometer, 25°C.
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The blower used at present is a conventional design of the high-speed cen-

trifugal type, the unique feature being the graphite shaft seal used to prevent

leakage of radioactive gases. The impeller is 9 in. O. D. and has 8

straight blades 3/4 in. wide. A graphite-to-graphite shaft seal backed up

by controlled air pressure prevents the leakage of contamimted gas from

the system. A new design of the driving mechanism is under construction

which uses graphite bearings in place of ball bearings and eliminates this

air -pressure seal by the use of a sealed-rotor motor. The new design also

allows much easier access to the blower bearings. Figure 3 is a sectional

view of the entire blower assembly showing the newly designed blower in

its shield can. Tests were conducted to measure the pressure rise in the

blower as a function of fan speed. Performance was obtained with two

potential sweep gases, helium and air. The results for air are shown in

Fig. 4. At a speed of 4720 rpm the fan produced a pressure rise of

8.2 in. of water when pumping 100 liters/rein of air. At this flow rate the

pressure rise produced when circulating helium was 1/5 that obtained with

air.

4. Catalyst Chamber. Laboratory tests on a proposed catalyst chamber revealed

the following:

a. Internal bed heaters were unnecessary.

b. Pressure drop data taken with the catalyst bed at room tempera-

ture were invalid. When hydrogen and oxygen were being com-

bined in the catalyst bed, the increase in temperature caused an

increase in gas viscosity and velocity. This resulted in a serious

increase in pressure drop across the catalyst chamber. In order

to minimize this effect the catalyst bed cross section to gas flow

was maximized to improve heat distribution as well as to reduce

gas velocity. The improvement in heat distribution caused a

greater heat loss to surroundings, thereby reducing the fractional

increase in pressure drop at high temperature, while the reduc -

tion in gas velocity resulted in a lower initial pressure drop.

The final chamber design was simply a rectangular can of 6-1/8 x 6-7/8 x

5 in. inside dimensions, as shown in Figs. 5 and 5A. Gas flows through

the central tube to the plenum in the bottom of the can and is thereby pre -

heated after initial start -up by the heat of the reaction in the catalyst bed.

-6-



It is then distributed through a perforated plate and passes up through

1700 gm of catalyst material supported on 18-mesh stainless steel screen.

The gas leaving the catalyst bed is filtered through stainless steel wool in

the exit plenum to prevent any possible catalyst dust from reaching the

reactor. The catalyst material was purchased from the J. Bishop and Co.

Platinum Works, Malvern, Pa., and consisted of 1/8 in. dia. x 1/8 in. long

alumina pellets coated with platinum. The pellets are 0.3 per cent by

weight platinum. Three thermocouple wells were installed in the catalyst

bed as indicated in Fig. 5A by thermocouples T2, T3 and T4. With a new

catalyst bed the maximum temperature is obtained at the gas inlet side of

the bed ( T2 ). However, if the catalyst in this area deteriorates, the pri-

mary reaction zone will move deeper into the bed. It was anticipated that

when the temperature indicated by T3 became less than that of T4, the

catalyst bed would be considered nearly spent. The inlet gas temperature

( T1 ), the outlet gas temperature ( T5 ) and the temperature of the catalyst

shield pot ( T6 ) were also recorded. A 550-watt Chromolox heater was

installed under the catalyst chamber for drying the catalyst bed should the

need ever arise.

The chamber was tested in the following manner: For each test known

rates of hydrogen, oxygen and sweep gas were passed continuously through

individual drying and metering stations, then through the catalyst chamber.

The exit gas from the chamber was then cooled to 10°C and the total rate

of water formation ( condensate + humidity) was determined. Comparison

of this with the known rate of hydrogen introduction gave the recombination

efficiency for a single pass. Recombination efficiency was also determined

by hydrogen analysis of gas samples taken from the catalyst chamber inlet

and outlet. Temperature -VS -time plots were continuously recorded by means

of thermocouples installed in the catalyst bed and the entering and leaving

gas lines. Pressure drop vs time was also recorded. A typical tempera-

ture -VS -time plot is shown in Fig. 6. Apparently, thermal equilibrium was

attained 1 hour after the start of hydrogen introduction. Since the inlet side

of the catalyst bed attained the highest temperature, most of the reaction

occured in this zone. A plot of pressure drop vs exit gas temperature

across the catalyst chamber is shown in Fig. 7. The increase in pressure

drop with gas temperature is

viscosity. Good data for the

-7
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values ranging from 80 to 103 per cent recombination for a single pass were

obtained by both methods. Due to scheduling of reactor operation, there was

not sufficient time to obtain better data.

5. After Condenser. The design requirements for the after condenser were that

it should be able to reduce the temperature of gas flowing through it at

the rate of 100 liters/rein from about 350°C to at least the sphere tempera-

ture of 70°C, and at the same time to condense water at the rate of 4 cc/

min of condensate. By experimenting with brass models, it was soon found

that a very small condenser ( 2-1/8 in. diameter x 11 in. long) would be

adequate, and that a cooling-water flow of as little as 0.2 gal/rein was

sufficient to bring the exit-air temperature down to within 15°C of the inlet

water temperature. Furthermore, it was found that a double helix cooling

coil was much more efficient than a single helix, presumably due both to

the increased coil area and the increased turbulence induced in the gas.

The condenser is shown in Fig. 8. Its construction *is very simple. The

hot gas from the catalyst chamber enters at A, comes in contact with the

cooling coils and leaves at a reduced temperature at B. The condenser

was installed with a slight tilt toward the exit end so that the condensed

water would run into the sphere. The centrally located baffle was put in

to increase the turbulence of the gas. Similarly, the tube along the axis

with the closed-off ends was included merely to take up dead space and thus

prevent streamline flow in that region. The two cooling coils are made of

1/4 in. O. D. stainless steel tubing. They have a common inlet and outlet,

the water flowing in a direction opposite to the gas flow for most efficient

cooling. The sieeves around the water lines where they enter and leave

the condenser were used because ( 1) it was felt there would be less danger

of burning holes in the water lines during welding, and ( 2 ) with the sleeve

arrangement such holes would be completely outside the condenser and hence

would be easier to find and to fix.

6. Liquid Trap. A liquid trap is located between the after condenser and the

reflux condenser. This trap consists merely of a lZ in. section of 3/4 in.

tubing with a valve at the bottom which opens into a dump line. It is

shown clearly in Fig. 10. The trap holds abut 82 cc and is normally full

of water when the recombine system is operating, since this amount of

-8-



water is recombined in the catalyst chamber in a matter of about 20 min

if the reactor is at a power of 25 kw.

‘7. Overpressure Relief Valve. In parallel with the gas bleed valve to the

exhaust line is a solenoid valve which opens automatically if the pressure

in the recombine system exceeds atmospheric pressure. This is merely

a safety feature to eliminate pressure build-up in the system and to reduce

the possibility of leakage of radioactive gas. The pressure indicator which

actuates the solenoid is also connected to one of the reactor safety circuits

so that the pile is automatically shut down if the system pressure exceeds

atmospheric pressure.

111. Preliminary Testing of Assembly

It was felt desirable to make a complete mock-up of the recombine system,

using the final components where feasible, and simulating expected operating conditions as

nearly as possible. Therefore, after all the components had been fabricated, the system was

assembled on a bench outside the reactor. A view of this test setup is shown in Fig. 9.

The stainless steel sphere and adjoining stack were full-size models of those in the reactor.

The sphere was filled with a nitric acid solution which had the approximate pH of the actual

boiler solution. The acid solution was kept at a temperature of 80°C during most of the

tests by means of a heating mantle placed under the sphere. The numerous lines of small

tubing appearing in the photograph are pressure lines which go to Magnehelic 3
pressure

gauges. The white covering over some parts of the system is asbestos insulation.

Since separate tests had been made on the operation of the catalyst chamber,

it was decided that use of hydrogen in the mock-up was unnecessary. This eliminated the

difficulty of devising a safe way to generate the required amount of hydrogen within the

system. Then, to simulate the recombination process, the catalyst chamber was replaced

by a combination heater and steam injection unit. This unit was made so that it had the

same pressure drop as the catalyst chamber at a gas flow of 100 liters/rein.

When the mock-up system was operated, it was found that all components be-

haved satisfactorily and that no major changes were needed. The pressure drop in the

system’ was found to be higher than anticipated, due mostly to the fact that the pressure

drop across the reflux condenser was 25 per cent higher when the coil was wet than when

it was dry. It developed that a time of 20 to 30 min was required to attain pressure equi-

librium in the system. At pressure equilibrium, a blower speed of 4720 rpm was found

necessary to maintain a flow of 100 liters/rein.

3
Made by F. W. Dwyer Mfg. Co., Chicago, Ill.
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Iv. Reactor Installation and Performance

A. Component Arrangement. The installation of the recombine components into

the reactor was fairly straightforward since during the modifications from the Hypo to the

Supo version
2

consideration was given to the possible future installation of a gas disposal

system. The reflux condenser replaces a removable level indicator unit and the catalyst

chambers and blower are placed in shielded boxes which replace concrete shield blocks.

Figure 10 is a phantom view of the complete installation. Figure 11 is a photograph of the

system taken during assembly.

Pressure drops and gas flow rates are transmitted for observation and recording

at the control panels by means of condenser pressure gauges4. Magnehelic gauges are used

to give direct pressure readings at the reactor. Temperatures at various points in the

system are measured by means of thermocouples. These are recorded on a 0-600°C or a

O-lOO°C Brown Recorder. A drinking fountain type water cooler supplies the cooling water

for the two condensers, which are connected in series. A by-pass valve permits independent

water adjustments on the after condenser.

B. Operational Behavior. For the initial operation the reactor power was gradually

increased while a close check was maintained on the catalyst bed temperatures. The first

indication of gas recombination appeared at a power of 300 watts when a slight rise of

temperature was observed on the bottom thermocouple ( T2 ) ( Fig. 5). When the power was

increased to 1 kw all portions of the catalyst bed rose at a rate of about 1°C/min. Any

further increase or decrease in reactor power appeared on the Brown Recorder with only

a slight time delay. This quick response at room temperature indicated that qne probably

would not have to use the heater shown in Fig. 5A. From these initial tests through the

present eight months of operation the entire system has performed very satisfactorily. No

detectable change has occurred in the catalyst bed and the heaters have never been used.

In order to keep all gas contamination from the pressure indicators and the

gas sampling valves, an air bleed-in system was installed whereby a few cubic centimeters

of air per minute can be bled into each of the tubes. It takes about 24 hours for activity

to appear at the tube ends with the bleed-air shut off, and less than 1 cc/rein is sufficient

to keep all radioactivity out of these lines.

Typical pressure drops and temperatures in the recombination system for a

25 kw reactor power level are as follows:

Gas circulation rate .41“ water orifice pressure
drop or 100 liters/rein

Catalyst chamber drop 2.2” water

4
These gauges are designed to resist corrosion and pressure surges
in a more detailed report on the reactor than is given in Reference

-1o-
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Reflux condenser drop 4.5” water

Maximum system pressure -3. 1“ water

Exhaust line pressure -3.2”

Catalyst bed temperature, inlet region 467°C

Catalyst bed temperature, middle region 438°C

Catalyst bed temperature, outlet region 369°C

Reactor solution temperature 75°c

Reflux condenser water flow .17 gal/rein

Reflux condenser water temperature in 3.5°c

Reflux condenser water temperature out

1

20°c

After condenser water in 20°c

After condenser water out 28°C

Air temperature out reflux condenser 15°c

Air temperature into catalyst chamber 45°c

Air temperature out catalyst chamber

}

21 l“c

Air temperature into after condenser 21 l“c

Air temperature into sphere 33°c

Two types of catalyst chamber behavior have been observed when the inlet bed

approaches a temperature of 580°C.

appears to ignite. If the reactor is

temperature rise in the catalyst bed

the inlet bed shows a sharp drop in

At this temperature the hydrogen and oxygen mixture

run at powers in excess of 38 kw so that the rate of

is fairly rapid on approaching the above temperature,

temperature while the outlet air temperature shows a

more rapid rise. The other bed temperatures and the catalyst pot itself decrease in tem-

perature. These effects are probably due to the ignition of the hydrogen and oxygen in the

catalyst region above the supporting screen. If the reactor is run at 35 to 36 kw so that

the rate of rise of the catalyst temperature is very gradual when 580°C is reached, a

slightly different phenomenon is observed. The inlet bed temperature decreases, but less

rapidly than in the case above, while the air outlet temperature shows a decrease. The

catalyst pot temperature, on the other hand, shows a more rapid increase. This may be

due to a burning of the gas in some region preceding the catalyst pellet region. When the

reactor power is reduced to 25 kw, the catalyst chamber reverts to normal operation.

c. Determination of Hydrogen Formed Radiolytically. It was of interest to deter-

mine the hydrogen evolution of the reactor as soon as possible. Actual chemical analyses

of the gas obtained from various points in the system were planned, but such experiments

required considerable preparation. Since previous testing had indicated that the catalyst

-11-



chamber temperatures were very dependent on the hydrogen concentration for a given rate

of sweep gas flow, the following experiment was done to determine the rate of radiolytic

hydrogen formation:

1. With the recombine system at normal operating conditions and the reactor

at zero power, known rates of hydrogen and oxygen ( in the stoic biometric

ratio ) were introduced directly into the space above the reactor solution.

The three catalyst bed temperatures ( inlet, center of bed and outlet) and

the temperature rise of the sweep gas were recorded at equilibrium * for

each hydrogen flow rate. From this a calibration curve correlating tem-

perature with hydrogen flow was constructed ( Fig. 12).

2. Keeping the recombine system at the same conditions, the reactor power

was increased stepwise and the equilibrium temperatures for each power

level were recorded in the same manner. The plot of these data is shown

in Fig. 13.

3. Using any one of the four temperatures as a parameter, the rate of hydrogen

formed radiolytically was correlated with reactor power level ( Fig. 14).

Good agreement was obtained using any of the three catalyst bed tempera-

tures, or the sweep gas temperature rise. Prior to installation of the

recombine system, the rate of water addition to keep the reactor at con-

stant volume was 0.49 mole/kw-hr. The rate of H2 evolution as determined

above was 0.55 mole/kw-hr. As shown in Fig. 13, the catalyst chamber

temperatures provide a reasonably good method of measuring reactor power.

Seemingly, the temperature of the inlet region of catalyst bed would provide

the best reference since it is the least dependent on the surroundings. How-

ever, if the catalyst should become poisoned, the main reaction zone would

move deeper into the bed and result in lower reference temperatures. Con-

sequently, the most desirable reference is the sweep gas temperature rise

across the chamber at a given total rate of flow of air.

D. Conclusions. The recombine system has been operated for the past nine months

( approximately 16,000 kw-hr ). Neither the standby catalyst chamber nor the external heaters

have been used to date. With the exception of the blower seal, the system has worked very

satisfactorily and no other changes are contemplated.

* Complete temperature equilibrium for a given recombination rate is not established even
after many hours of operation. Since only slow constant drifts occur after the first
40 rein, data taken after this time were used in the experiments.
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I. Introduction

The Los Alamos Water Boiler is the first reactor in which fission fragments

are released in the moderator itself. Other reactors using liquid moderators have had

only ionizing radiations in the form of neutrons, beta rays and gamma rays in the solution.

In the case of the water boiler the large energy release in the fission process causes

considerable additional decomposition of the moderator as well as a great increase in the

radioactivity of the released gases.

Operation of the early Hypo model
1

of the reactor at a specific power of

0.4 kw/liter of solution made it evident that it would be advantageous to recombine as many

of the dissociated products as possible. This would reduce the changes in solution composi-

tion during operation and simplify the disposal of the remaining radioactive gases. When

the reactor was modified for higher power operation, provisions were made for the install-

ation of a gas control system. Initial operation of the present Supo model
2

at a specific

power of 2.4 kw/liter of solution indicated the advisability of installing a recombination

system as soon as possible. The solution decomposition was as high as 4.5 cc/rein at 80°C.

This represents a hydrogen release of almost 8 liters* /min. In addition to this potential

explosion hazard, frequent solution additions were required to maintain satisfactory reactor

performance. The large volume of highly radioactive gas also made it difficult to maintain

satisfactory backgrounds at all times on counting equipment in the neighboring technical areas.

It is the purpose of this report to give a description of the equipment and initial

tests of a recombination system which has been installed on the reactor. This equipment

has given excellent results in the first eight months of operation.

II General Design and Layout

A. Design Criteria. Two methods were available for effecting the recombination

of hydrogen and oxygen in the reactor off-gas: flame combustion and contact catalysis. A

flame combiner would have the advantages of low pressure drop and unlimited lifetime, but

since the water boiler is operated at widely

it appeared that steady -operation of a flame

catalytic method the principal difficulties to

Platinized catalyst materials of

varying power levels with frequent shutdowns,

combiner would be difficult to attain. For the

be anticipated were plugging and poisoning.

high activity for the hydrogen-oxygen reaction

were commercially available on either charcoal or ceramic support. Previous experience

indicated that repeated heating and cooling of charcoal material tended to produce fines which

1 Rev. Sci. Inst. ~, 492 ( 1951).
2

LA-1301.

* Gas volume measured at an altitude of 7000 ft, 23 in. Hg barometer, 25°C.
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would plug the bed. The ceramic support was therefore indicated as the preferable choice.

The water -boiler off -gas stream is not pure hydrogen and oxygen, but carries

gaseous fission products, water vapor and small amounts of entrained reactor solution

containing uranyl nitrate, fission products, and free nitric acid. The possibility of catalyst

poisoning and bed plugging from these materials had to be considered.

Laboratory tests of platinized alumina pellets in electrolytic gas streams con-

taining water and nitric acid vapor showed high catalytic activity except for a temporary

loss when the pellets were actually wetted by condensed water. The effects of radiation

and fission products could not be studied within the allowable time, so it was decided to

proceed with a design which would at least minimize such effects. Design criteria were

set as follows: Q.&
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

B.

A rapidly circulating gas system to keep both the reactor and stack line below ~
~,w-

the explosive concentration of hydrogen.

Removal of as much entrained liquid as possible from the gas stream, and

return of this matter to the reactor solution.

Cooling of the gas leaving the reactor to minimize the nitric acid evaporation.

Use of a large quantity of catalyst to minimize poisoning effects.
$ ,4

Use of two separately valved and separately removable catalyst chambers, so p’
/

that the second could be exposed to the gas only upon the exhaustion of the first.
,%=

Instrumentation to detect any change in flow or resistance of the system and to

indicate the active zone of the catalyst bed itself. A progressive movement
-A

of this hot zone would indicate a progressive poisoning of the catalyst. J’
A catalyst chamber designed with an internal heater to preheat the catalyst and

; ,r

f
drive out condensation on start-up, if necessary. “

Condensation and return of recombined water to the reactor, with provision for

diverting known quantities of this water to waste when desired.

NJ
w

A circulating blower with a gas-sealed shaft and an external, readily serviced

drive. When supplying a sweep gas rate of 100 liters/rein, the blower should

have a pressure rise of. 8 in. of water.

The entire system to operate slightly below atmospheric pressure.

The entire system to be constructed of type 347 stainless steel.

Schematic Layout. A block diagram of the circulating gas system is shown in

Fig. 1. The off -gas, containing primarily hydrogen, oxygen, nitrogen, gaseous fission products,

water vapor, nitric acid vapor and entrained material, is cooled in the long reflux condenser.

Both the condensed vapors and de-entrained liquid drain back into the reactor. An after-

-3-
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filter is provided to remove any residual entrainment and to reduce to a minimum the foreign

material carried to the catalyst. The blower provides sufficient pressure to circulate

100 liters/rein of gas, the actual flow being indicated by an orifice near the blower inlet. The

manifold, following the blower, leads the gas to either of the two catalyst chambers. This

manifold, being the point of highest static pressure in the system, is also vented to an ex-

haust line and stack. The stack pressure becomes the reference pressure of the system;

all other parts of the system assume pressures negative to the stack. The maximum pres-

sure in the system is held at 3 in. of water below atmospheric by a blower in the exhaust

stack. This partial vacuum is advantageous in preventing gas leaks into the reactor room.

In passing through the catalyst the gas is heated by the recombination reaction.

After leaving the catalyst the gas is cooled to condense the converted water and reduce the

heat load on the reactor cooling system. A calibrated trap in the return line fills with

water and can be dumped to waste when desired. o
c. Components. A more detailed description of the various components of the

recombine system is given in the succeeding paragraphs, The only metal used in fabri -

eating the entire system was type 347 stainless steel. It was known from earlier experience

that this metal was highly resistant to corrosion by nitric acid, and that welds in the metal

could be expected to withstand severe corrosive action indefinitely. The intercomponent

piping is made of 11/16 in. I.D. stainless steel tubing, with either 1/32 or 1/16 in. wall

thickness.

1. Reflux Condenser Unit. The chief design consideration in regard to the

reflux condenser unit was that it must cool the sphere exit gas down from

about 75°C to below room temperature. Furthermore, the condenser unit

had to be made so that it would fit into the existing stack mounted on the

sphere. The first trial model of the coil, made of copper, consisted of a

double helix, the two helices being of the same diameter and joined at the

lower end. Thus the cooling water traveled down one helix and up the other.

Although this model produced the desired temperature drop, it was discarded

in favor of a single helix ( described below) for the following reasons:

(1) A single helix was found to give even better temperature characteristics,

due to the fact that the gas near the exit was not in contact with the exit

water line, ( 2 ) a single helix was much easier to form. The pitch of the

helix was made so that the condensate would run freely down the coil and

not hang in stagnant drops. This feature was checked visually in a mock

setup by simulating the outer wall of the condenser with a section of glass

tubing.
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The reflux condenser unit is shown in detail in Fig. 2. The gas from the

after condenser enters the unit at A and passes down the central 3/4 in.

tube into the sphere. The disk at the bottom of this tube deflects the in-

coming gas in such a way that it sweeps slightly above the surface of the

solution fairly uniformly and with minimum surface disturbance. The cir -

culating gas plus the reactor off-gases then pass upward over the cooling

coil, which serves to condense the water vapor and acid fumes contained

in the gas. The condensate, of course, drips back into the sphere. The

cooled gases leave the unit at B and pass on to the entrainment trap. The

cooling water enters at C and leaves at D, flowing counter-current to the

gas flow for more efficient cooling. The cooling coil and return line are

made from a single continuous 15 ft length of 1/4 in. O. D. by 1/32 in. wall

stainless steel tubing. The 1/4 in. tube extending out the bottom of the

3/4 in. central tube is a bubbler line used to define an upper limit to the

solution level. The portion of the outer section of the condenser above the

exit opening is filled with a solid piece of stainless steel which acts both

as a radiation shield and as a block to keep the radioactive gas from rising

any higher than necessary.

2. Entrainment Trap. An entrainment trap is located ahead of the blower to

stop any entrained liquid carried over from the reflux condenser. This

unit can be seen clearly in Fig. 10. It consists of a 3-1/2 x 3-1/2 x 17 in.

rectangular stainless steel box filled with about 125 gm of fine stainless

steel WOOL The box is tilted so that any trapped liquid will run back into

the sphere. There was some worry that there would be a prohibitively

high pressure drop in the trap when and if the steel wool got saturated

with water. However, whbn measurements were made at a gas flow of

100 liters */rein, the trap was found to have a pressure drop of only 0.25 in.

of water after steam had been passed through the trap for 10 min.

3. Circulating Blower. Restrictions imposed by the reactor stacking and the

requirement that all parts of the system exposed to the circulating gas be

stainless steel necessitated the design and fabrication of a special blower

for the system. The design criteria for the fan were that a pressure head

of 8 in. of water be maintained while flowing 100 liters/rein of gas and

that the unit be tight against gas leakage.

* Gas volume measured at an altitude of 7000 ft, 23 in. Hg barometer, 25°C.
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The blower used at present is a conventional design of the high-speed cen-

trifugal type, the unique feature being the graphite shaft seal used to prevent

leakage of radioactive gases. The impeller is 9 in. O. D. and has 8

straight blades 3/4 in. wide. A graphite-to-graphite shaft seal backed up

by controlled air pressure prevents the leakage of contamimted gas from

the system. A new design of the driving mechanism is under construction

which uses graphite bearings in place of ball bearings and eliminates this

air -pressure seal by the use of a sealed-rotor motor. The new design also

allows much easier access to the blower bearings. Figure 3 is a sectional

view of the entire blower assembly showing the newly designed blower in

its shield can. Tests were conducted to measure the pressure rise in the

blower as a function of fan speed. Performance was obtained with two

potential sweep gases, helium and air. The results for air are shown in

Fig. 4. At a speed of 4720 rpm the fan produced a pressure rise of

8.2 in. of water when pumping 100 liters/rein of air. At this flow rate the

pressure rise produced when circulating helium was 1/5 that obtained with

air.

4. Catalyst Chamber. Laboratory tests on a proposed catalyst chamber revealed

the following:

a. Internal bed heaters were unnecessary.

b. Pressure drop data taken with the catalyst bed at room tempera-

ture were invalid. When hydrogen and oxygen were being com-

bined in the catalyst bed, the increase in temperature caused an

increase in gas viscosity and velocity. This resulted in a serious

increase in pressure drop across the catalyst chamber. In order

to minimize this effect the catalyst bed cross section to gas flow

was maximized to improve heat distribution as well as to reduce

gas velocity. The improvement in heat distribution caused a

greater heat loss to surroundings, thereby reducing the fractional

increase in pressure drop at high temperature, while the reduc -

tion in gas velocity resulted in a lower initial pressure drop.

The final chamber design was simply a rectangular can of 6-1/8 x 6-7/8 x

5 in. inside dimensions, as shown in Figs. 5 and 5A. Gas flows through

the central tube to the plenum in the bottom of the can and is thereby pre -

heated after initial start -up by the heat of the reaction in the catalyst bed.
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It is then distributed through a perforated plate and passes up through

1700 gm of catalyst material supported on 18-mesh stainless steel screen.

The gas leaving the catalyst bed is filtered through stainless steel wool in

the exit plenum to prevent any possible catalyst dust from reaching the

reactor. The catalyst material was purchased from the J. Bishop and Co.

Platinum Works, Malvern, Pa., and consisted of 1/8 in. dia. x 1/8 in. long

alumina pellets coated with platinum. The pellets are 0.3 per cent by

weight platinum. Three thermocouple wells were installed in the catalyst

bed as indicated in Fig. 5A by thermocouples T2, T3 and T4. With a new

catalyst bed the maximum temperature is obtained at the gas inlet side of

the bed ( T2 ). However, if the catalyst in this area deteriorates, the pri-

mary reaction zone will move deeper into the bed. It was anticipated that

when the temperature indicated by T3 became less than that of T4, the

catalyst bed would be considered nearly spent. The inlet gas temperature

( T1 ), the outlet gas temperature ( T5 ) and the temperature of the catalyst

shield pot ( T6 ) were also recorded. A 550-watt Chromolox heater was

installed under the catalyst chamber for drying the catalyst bed should the

need ever arise.

The chamber was tested in the following manner: For each test known

rates of hydrogen, oxygen and sweep gas were passed continuously through

individual drying and metering stations, then through the catalyst chamber.

The exit gas from the chamber was then cooled to 10°C and the total rate

of water formation ( condensate + humidity) was determined. Comparison

of this with the known rate of hydrogen introduction gave the recombination

efficiency for a single pass. Recombination efficiency was also determined

by hydrogen analysis of gas samples taken from the catalyst chamber inlet

and outlet. Temperature -VS -time plots were continuously recorded by means

of thermocouples installed in the catalyst bed and the entering and leaving

gas lines. Pressure drop vs time was also recorded. A typical tempera-

ture -VS -time plot is shown in Fig. 6. Apparently, thermal equilibrium was

attained 1 hour after the start of hydrogen introduction. Since the inlet side

of the catalyst bed attained the highest temperature, most of the reaction

occured in this zone. A plot of pressure drop vs exit gas temperature

across the catalyst chamber is shown in Fig. 7. The increase in pressure

drop with gas temperature is

viscosity. Good data for the

-7
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values ranging from 80 to 103 per cent recombination for a single pass were

obtained by both methods. Due to scheduling of reactor operation, there was

not sufficient time to obtain better data.

5. After Condenser. The design requirements for the after condenser were that

it should be able to reduce the temperature of gas flowing through it at

the rate of 100 liters/rein from about 350°C to at least the sphere tempera-

ture of 70°C, and at the same time to condense water at the rate of 4 cc/

min of condensate. By experimenting with brass models, it was soon found

that a very small condenser ( 2-1/8 in. diameter x 11 in. long) would be

adequate, and that a cooling-water flow of as little as 0.2 gal/rein was

sufficient to bring the exit-air temperature down to within 15°C of the inlet

water temperature. Furthermore, it was found that a double helix cooling

coil was much more efficient than a single helix, presumably due both to

the increased coil area and the increased turbulence induced in the gas.

The condenser is shown in Fig. 8. Its construction *is very simple. The

hot gas from the catalyst chamber enters at A, comes in contact with the

cooling coils and leaves at a reduced temperature at B. The condenser

was installed with a slight tilt toward the exit end so that the condensed

water would run into the sphere. The centrally located baffle was put in

to increase the turbulence of the gas. Similarly, the tube along the axis

with the closed-off ends was included merely to take up dead space and thus

prevent streamline flow in that region. The two cooling coils are made of

1/4 in. O. D. stainless steel tubing. They have a common inlet and outlet,

the water flowing in a direction opposite to the gas flow for most efficient

cooling. The sieeves around the water lines where they enter and leave

the condenser were used because ( 1) it was felt there would be less danger

of burning holes in the water lines during welding, and ( 2 ) with the sleeve

arrangement such holes would be completely outside the condenser and hence

would be easier to find and to fix.

6. Liquid Trap. A liquid trap is located between the after condenser and the

reflux condenser. This trap consists merely of a lZ in. section of 3/4 in.

tubing with a valve at the bottom which opens into a dump line. It is

shown clearly in Fig. 10. The trap holds abut 82 cc and is normally full

of water when the recombine system is operating, since this amount of
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water is recombined in the catalyst chamber in a matter of about 20 min

if the reactor is at a power of 25 kw.

‘7. Overpressure Relief Valve. In parallel with the gas bleed valve to the

exhaust line is a solenoid valve which opens automatically if the pressure

in the recombine system exceeds atmospheric pressure. This is merely

a safety feature to eliminate pressure build-up in the system and to reduce

the possibility of leakage of radioactive gas. The pressure indicator which

actuates the solenoid is also connected to one of the reactor safety circuits

so that the pile is automatically shut down if the system pressure exceeds

atmospheric pressure.

111. Preliminary Testing of Assembly

It was felt desirable to make a complete mock-up of the recombine system,

using the final components where feasible, and simulating expected operating conditions as

nearly as possible. Therefore, after all the components had been fabricated, the system was

assembled on a bench outside the reactor. A view of this test setup is shown in Fig. 9.

The stainless steel sphere and adjoining stack were full-size models of those in the reactor.

The sphere was filled with a nitric acid solution which had the approximate pH of the actual

boiler solution. The acid solution was kept at a temperature of 80°C during most of the

tests by means of a heating mantle placed under the sphere. The numerous lines of small

tubing appearing in the photograph are pressure lines which go to Magnehelic 3
pressure

gauges. The white covering over some parts of the system is asbestos insulation.

Since separate tests had been made on the operation of the catalyst chamber,

it was decided that use of hydrogen in the mock-up was unnecessary. This eliminated the

difficulty of devising a safe way to generate the required amount of hydrogen within the

system. Then, to simulate the recombination process, the catalyst chamber was replaced

by a combination heater and steam injection unit. This unit was made so that it had the

same pressure drop as the catalyst chamber at a gas flow of 100 liters/rein.

When the mock-up system was operated, it was found that all components be-

haved satisfactorily and that no major changes were needed. The pressure drop in the

system’ was found to be higher than anticipated, due mostly to the fact that the pressure

drop across the reflux condenser was 25 per cent higher when the coil was wet than when

it was dry. It developed that a time of 20 to 30 min was required to attain pressure equi-

librium in the system. At pressure equilibrium, a blower speed of 4720 rpm was found

necessary to maintain a flow of 100 liters/rein.

3
Made by F. W. Dwyer Mfg. Co., Chicago, Ill.
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Iv. Reactor Installation and Performance

A. Component Arrangement. The installation of the recombine components into

the reactor was fairly straightforward since during the modifications from the Hypo to the

Supo version
2

consideration was given to the possible future installation of a gas disposal

system. The reflux condenser replaces a removable level indicator unit and the catalyst

chambers and blower are placed in shielded boxes which replace concrete shield blocks.

Figure 10 is a phantom view of the complete installation. Figure 11 is a photograph of the

system taken during assembly.

Pressure drops and gas flow rates are transmitted for observation and recording

at the control panels by means of condenser pressure gauges4. Magnehelic gauges are used

to give direct pressure readings at the reactor. Temperatures at various points in the

system are measured by means of thermocouples. These are recorded on a 0-600°C or a

O-lOO°C Brown Recorder. A drinking fountain type water cooler supplies the cooling water

for the two condensers, which are connected in series. A by-pass valve permits independent

water adjustments on the after condenser.

B. Operational Behavior. For the initial operation the reactor power was gradually

increased while a close check was maintained on the catalyst bed temperatures. The first

indication of gas recombination appeared at a power of 300 watts when a slight rise of

temperature was observed on the bottom thermocouple ( T2 ) ( Fig. 5). When the power was

increased to 1 kw all portions of the catalyst bed rose at a rate of about 1°C/min. Any

further increase or decrease in reactor power appeared on the Brown Recorder with only

a slight time delay. This quick response at room temperature indicated that qne probably

would not have to use the heater shown in Fig. 5A. From these initial tests through the

present eight months of operation the entire system has performed very satisfactorily. No

detectable change has occurred in the catalyst bed and the heaters have never been used.

In order to keep all gas contamination from the pressure indicators and the

gas sampling valves, an air bleed-in system was installed whereby a few cubic centimeters

of air per minute can be bled into each of the tubes. It takes about 24 hours for activity

to appear at the tube ends with the bleed-air shut off, and less than 1 cc/rein is sufficient

to keep all radioactivity out of these lines.

Typical pressure drops and temperatures in the recombination system for a

25 kw reactor power level are as follows:

Gas circulation rate .41“ water orifice pressure
drop or 100 liters/rein

Catalyst chamber drop 2.2” water

4
These gauges are designed to resist corrosion and pressure surges
in a more detailed report on the reactor than is given in Reference

-1o-
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Reflux condenser drop 4.5” water

Maximum system pressure -3. 1“ water

Exhaust line pressure -3.2”

Catalyst bed temperature, inlet region 467°C

Catalyst bed temperature, middle region 438°C

Catalyst bed temperature, outlet region 369°C

Reactor solution temperature 75°c

Reflux condenser water flow .17 gal/rein

Reflux condenser water temperature in 3.5°c

Reflux condenser water temperature out

1

20°c

After condenser water in 20°c

After condenser water out 28°C

Air temperature out reflux condenser 15°c

Air temperature into catalyst chamber 45°c

Air temperature out catalyst chamber

}

21 l“c

Air temperature into after condenser 21 l“c

Air temperature into sphere 33°c

Two types of catalyst chamber behavior have been observed when the inlet bed

approaches a temperature of 580°C.

appears to ignite. If the reactor is

temperature rise in the catalyst bed

the inlet bed shows a sharp drop in

At this temperature the hydrogen and oxygen mixture

run at powers in excess of 38 kw so that the rate of

is fairly rapid on approaching the above temperature,

temperature while the outlet air temperature shows a

more rapid rise. The other bed temperatures and the catalyst pot itself decrease in tem-

perature. These effects are probably due to the ignition of the hydrogen and oxygen in the

catalyst region above the supporting screen. If the reactor is run at 35 to 36 kw so that

the rate of rise of the catalyst temperature is very gradual when 580°C is reached, a

slightly different phenomenon is observed. The inlet bed temperature decreases, but less

rapidly than in the case above, while the air outlet temperature shows a decrease. The

catalyst pot temperature, on the other hand, shows a more rapid increase. This may be

due to a burning of the gas in some region preceding the catalyst pellet region. When the

reactor power is reduced to 25 kw, the catalyst chamber reverts to normal operation.

c. Determination of Hydrogen Formed Radiolytically. It was of interest to deter-

mine the hydrogen evolution of the reactor as soon as possible. Actual chemical analyses

of the gas obtained from various points in the system were planned, but such experiments

required considerable preparation. Since previous testing had indicated that the catalyst

-11-



chamber temperatures were very dependent on the hydrogen concentration for a given rate

of sweep gas flow, the following experiment was done to determine the rate of radiolytic

hydrogen formation:

1. With the recombine system at normal operating conditions and the reactor

at zero power, known rates of hydrogen and oxygen ( in the stoic biometric

ratio ) were introduced directly into the space above the reactor solution.

The three catalyst bed temperatures ( inlet, center of bed and outlet) and

the temperature rise of the sweep gas were recorded at equilibrium * for

each hydrogen flow rate. From this a calibration curve correlating tem-

perature with hydrogen flow was constructed ( Fig. 12).

2. Keeping the recombine system at the same conditions, the reactor power

was increased stepwise and the equilibrium temperatures for each power

level were recorded in the same manner. The plot of these data is shown

in Fig. 13.

3. Using any one of the four temperatures as a parameter, the rate of hydrogen

formed radiolytically was correlated with reactor power level ( Fig. 14).

Good agreement was obtained using any of the three catalyst bed tempera-

tures, or the sweep gas temperature rise. Prior to installation of the

recombine system, the rate of water addition to keep the reactor at con-

stant volume was 0.49 mole/kw-hr. The rate of H2 evolution as determined

above was 0.55 mole/kw-hr. As shown in Fig. 13, the catalyst chamber

temperatures provide a reasonably good method of measuring reactor power.

Seemingly, the temperature of the inlet region of catalyst bed would provide

the best reference since it is the least dependent on the surroundings. How-

ever, if the catalyst should become poisoned, the main reaction zone would

move deeper into the bed and result in lower reference temperatures. Con-

sequently, the most desirable reference is the sweep gas temperature rise

across the chamber at a given total rate of flow of air.

D. Conclusions. The recombine system has been operated for the past nine months

( approximately 16,000 kw-hr ). Neither the standby catalyst chamber nor the external heaters

have been used to date. With the exception of the blower seal, the system has worked very

satisfactorily and no other changes are contemplated.

* Complete temperature equilibrium for a given recombination rate is not established even
after many hours of operation. Since only slow constant drifts occur after the first
40 rein, data taken after this time were used in the experiments.
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ABSTRACT

Rather extensive modifications on the Los Alamos Water Boiler ( Hypo

model ) have resulted in a new model ( Supo ). These changes are detailed in

this report, along with some of the operating characteristics of the modified

reactor.
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The Hypo model of the Water Boiler, which superseded the first, or LOpO, model, has

been described 1 through July 1946. This model of the reactor was continued in operation

for 14,000 kilowatt hours. In April 1949 rather extensive alterations were begun to make

the reactor a more useful and safer experimental tool. It is the purpose of this report

to describe these changes briefly, as well as to list some of the operating characteristics

of the present, or Supo, reactor.

The modifications were made in two parts. The first phase, begun in April 1949

and completed in February 1950, improved the experimental facilities and increased the

neutron flux. The second phase, begun in October 1950 and completed in March 1951,

increased the thermal neutron irradiation facilities, improved the reactor operation, and

removed the hydrogen hazard in the exhaust gases.

The first group of alterations consisted of the following:

( 1) The space around the reactor was increased by enlarging the building so that

experiments could be carried out on all four sides instead of on only two.

(2) The construction of a second thermal column was made possible by eliminating

a removable portion of the reactor shield. This made available a neutron beam and

irradiation facilities on a previously unused face of the reactor.

( 3 ] The entire sphere core assembly was replaced.

(a)

(b)

(c)

(d)

Three 20-foot long, 1/4- inch O. D., 3/16-inch I.D. stainless steel tubes

Lnls mcreasea me opera~mg

gas unit was installed in the

more accessible for future

replaced the former single cooling coil. -..,–,-– –--. l,- ,..

power level from 5.5 kw to 30 kw.

A new removable level indicator and exit

sphere stack. The stack itself was made

modifications.

External joints were not welded, but unions or flare fittings were used to

simplify the removal of the sphere or permit pipe replacements.

An additional experimental hole was run completely through the reactor

tangent to the sphere. This 1-7/16 -inch I.D. tube supplements the l-inch

I.D. “glory hole” running through the sphere.

(4) The beryllium portion of the reflector was replaced by graphite. The all-

graphite reflector gives a more rapid and complete shutdown of the reactor and eliminates

the variable starting source produced by the y-n reaction on beryllium.

(5) Two additional control rods have been added which tnove into the sphere volume

in reentrant thimbles. These consist of about 120 grams of sintered B
10

in the form of

1 LA-394; LA-1034.
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9/16-inch rods about 18 inches long.

change to an all-graphite reflector.

the internal position of the rods.

( 6 ) The reactor solution was

These rods give the additional control required by the

Previously observed shadow effects are elimimted by

235
changed from 1570 U enriched uranyl nitrate to

one of 88.7~r, enrichment. This makes possible the continued use of a low uranium con-

centration in the solution with the poorer all-graphite reflector. The gas evolution produced

by nitric acid decomposition is greatly reduced, due to the lower total nitrogen content.

( 7 ) The entire inner reactor shield was improved to permit higher power operation

with a low neutron leakage and also to increase

the thermal column. Cadmium was replaced by

shielding was added.

After operating the reactor with the above

the neutron-to -gamm -xay intensity in

B4C + paraffin and additional steel

modifications for about 10,000 kw-hr at

a power of 30 kw the following ( second group) alterations were made:

( 1) The original south thermal column was completely rebuilt with improved

shielding to provide many more irradiation facilities.

( 2 ) A recombination system was constructed to handle the “off” gases from the

reactor. The use of a closed circulating gas system with a catalyst chamber of platinized

alumina has removed any explosive hazard in the exhaust gases due to the presence of

hydrogen and oxygen. The operattng characteristics of the reactor have been greatly

improved by returning directly back to the reactor as water all but a very small fraction

of the gases produced,

( 3 ) A shielded solution-handling system was constructed to simplify the handling

of routine solution analysis and for the removal or change of the entire reactor solution.

Figure 1 shows the general location of the reactor and control room in the building.

The enlarged floor space on the north and west faces are indicated.

Figures 2 and 3 are vertical cuts through the north-south central plane of the

reactor, The reflector, two thermal columns and general type of shielding are shown.

The two special transverse experimental holes can be seen. The location of the recombi-

nation system in the reactor shield is indicated.

Figures 4 and 5 are horizontal cuts through the central plane of the reactor. The

stacking of the reflector and two thermal columns with their shields are shown.

Figure 6 is a schematic layout of the recombine system. Gas produced in the

reactor, primarily hydrogen and oxygen, is carried by the circulating air in the system

first through a vertical condenser in the sphere stack. This condenser, which occupies the

space previously used for the level indicator, removes much of the water and acid vapor,

-4-



as well as solution spray. From here the air passes through a stainless steel wool trap

to capture fission fragments and entrained uranium before entering the blower. The

blower feeds the gas into one of two interchangeable catalyst chambers containing platinized

alumina pellets. Here all the hydrogen and oxygen are recombined and the gas leaves the

catalyst chamber with the recombined water in the form of steam. A second condenser

reduces the temperature of the gas leaving the catalyst chamber to about the same tempera-

ture as that of the gas leaving the first condenser. Any excess pressure produced in the

circulating system can be bled into an exhaust stack. The circulation rate (100 liters/

minute ) is such that the hydrogen concentration is kept below the detonation limit at all

points of the system,

Figure 7 is a bottom and side view of the sphere, showing the interml parts. The

three nesting cooling coils are arranged so that turns are separated by about 1 inch

throughout the volume, except in the uppermost 5 cm where there is no solution. The
10

reentrant thimbles for the B control rods can be seen. The

in the final assembly is indicated.

Figure 8 shows the sphere assembly in position with the

The small tube out of the bottom is used for solution addition

location of the “glory hole”

reflector partially constructed.

or removal and for routine

sampling. This view is from the new thermal column cavity looking south, The bismuth

pier across the south thermal column is in the background, and a portion of the shield for

the north column can be seen under construction tn the foreground.

Exterior views of the reactor are shown in Figures 9 and 10. Figure 9 is a general

view of the south face showing the multiple irradiation ports into the south thermal column.

The entire control mechanism is in the smaH rectangular structure on top of the reactor.

Figure 10 is a view of the west face. The ends of the shield plugs for the two transverse

holes can be seen. Figure 10 also shows a portion of the north thermal column. The

heavy shielding at the end of the column is on” wheels and can be moved to permit large

geometries inside the column. Figure 11 shows the control console and the recorders for

the ~actor. The location of these instruments is shown in Figure 1.

The following table summarizes the present Water Boiler constants.

Power: 45 kw heat.

Msx. thermal flux: 1.7 x 1012 n/sq cm/sec.

Est. max. intermediate: 2.8 x 1012 n/sq cm/sec.

Est. max. fast: 1.9 x 1012 n/sq cm/sec.

Uranium:
235

88.7% U .

Critical mass:
235

777 gm U .
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Operating mass:

Solution density:

Solution volume:

Pile dimensions:

235
870 gm U .

1.10.

12,700 CC. .

External size: 15 x 15 x 11 feet high

Core: 12-inch diameter stainless steel sphere

Moderator: Water ~ 12 liters

Reflector: Graphite~ 55-inch cube

Thermal columns: 42 inches wide, 64 inches high, 68 inches to sphere

center. 60 inches wide, 64 inches high, 95 inches to sphere center.

Shielding: 8-1/2-inch bismuth pier in thermal columns.

1/2 inch of B4C + paraffin; 2 inches steel, 4 inches lead, 5 feet concrete.

The above brief description will be supplemented in the near future by a report

giving a more complete description of the constructional and operational details of the

Supo Water Boiler. Other reports are in preparation describing the recombination system,

the solution addition system, and fast and slow neutron flux and distribution measurements.

—
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Fig. 7 Internal Assembly of Sphere
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Fig. 8 Sphere Assembly in PoSition

-14-



-1
5

-



M
iiE

5!L

r--
—

r’-—
.-.

11T
..-0.9

i’/ ‘!

I
1

&
w +’

-9

:-J
L ....—

.
—

—
.-—-1

“

.

.

——
—

.

.

-16-

.0M.-E
4



-17-



REPORT LIBRARY

REC. FROM ..dfl....
~~-,”: A/&”&.............. ....................

RECEIPT ..e...............—



‘s
cn -

S
-i



LOS ALAMOS SCIENTIFIC LABORATORY 

of 

THE UNIVERSITY OF CALIFORNIA 

March 2 0 ,  1951 

This document consists of - 33 pages (s) 

A STUDY O F  AN ACCIDENTAL RADIATION BURST 

Work done by: 
R. S. Dike 

Report written by: 
R. W. Paine, Jr. 



UNCLASSIFIED 

CRITICALITY HAZARDS 

SEP 2 2 1951 LA 1289 

Los Alamos Document Room 
J R.' Opp enheimer 

STANDARD DISTRIBUTION 

1 - 20 
21 

Argonne National Laboratory .. 22 - 23 
Atomic Energy CDmmission. Washington 24 - 25 
Carbide and Carbon Chemicals Company (K-25 Plant) 
Carbide and Carbon Chemicals Company (Y-12 Area) 

General Electr ic  Company, Richland 

Idaho Operations Office 

26 - 27 
28 - 29 

32 - 3-3 
d u R  nt Company 30 -- 3 1 

HanfDrd Operations Office 34 
35 

Knolls Atomic Power Laboratory 
Oak Ridge National Lab3ratory (X-10) 

36 - 37 
38 - 39 

Patent Branch,  Washington 40 
4 1  Savannah River Operations Office 

Technical Information Service, Oak Ridge 42 - 56 



ABSTRACT 

An accidental burs t  of radiation occurred at the Pajar i to  remote 

control laboratory on 1 February 1951 during remote control operation 

of one of the assembly machines. 

mal operations were resumed within twenty-four hours,  and the active 

There was no personnel hazard. Nor- 

mater ia l  involved in the burst  was returned to  service withing three weeks. 

It has  been determined that the burst resulted inw10 17 . 
fissions in the 

active material ,  equivalent to an average power developed of 15 mega- 

watts for 0 . 2  second. 

and analyzes the probable causes in some detail.  

This report  descr ibes  the effects of the burst ,  

t 

e 

. .  . .  
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U N C I A 5 5 I F I-& D 

A STUDY O F  THE ACCIDENTAL RADIATION BURST WHICH 
OCCURRED AT THE PAJARITO REMOTE CONTROL 

LABORATORY ON 1 FEBRUARY 1951. 

I. INTRODUCTION 

On the afternoon of 1 February  1951, the remote-control opera- 

tions crew at the Pajar i to  Site undertook to  measure  the separation 

distance at which two particular Oralloy shapes might become crit ical .  

This distance was measured for  the two active m a s s e s  in air, and 

in effectively infinite water tamping. The measurements were made 

using the Aquarium machine. 

These measurements on the active-material shapes were the 

last in a s e r i e s  of proximity and water-immersion tes t s  car r ied  out 

over a period of about two months, during which t ime the cr i t ical  se- 

paration distances of pa i r s  of a variety of shapes and masses  of ac- 

tive mater ia l  were measured, both in air and under water. The opera- 

tions crew on duty for these measurements  was the same crew that had 

performed all previous Aquarium machine experiments involving the 

proximity of various quantities of active mater ia l  under water. 

Figure 1 is a schematic drawing of the Aquarium machine as . 

se t  up for proximity measurements .  F igure  2 is a photograph of 

the machine. It consists essentially of a water tank with remotely 

controlled flood and drain valves, means for suspending two masses  

of active mater ia l  in the tank, and remotely controlled means for 

running these m a s s e s  together and apart .  The machine is located in 

the Kiva at the Pajar i to  Canyon Site, about 1200 feet  f rom the control 

- 5 -  
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FIG. 2. The Aquarium machine. 
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station. A fenced and locked enclosure prevents personnel f rom 

approaching the Kiva closer than about 1200 feet when remote-con- 

t ro l  assembly operations a r e  in progress.  

The Aquarium is fitted with three safety devices, all  three 

of which act in case the neutron f l u x  in or near the machine should 

exceed a predetermined value. These safety devices a re :  

( 1 ) 

( 2  ) 

A 2 1/2" water dump valve. 

A Cd shield which drops between the two 
active'-material masses .  

An air-operated lift, which ra i ses  one of 
the two masses  a distance of six inches, 
reducing the water tamping around that mass. 

( 3 ) 

In addition, the mechanism controlling the horizontal motion of the 

masses  starts moving them apart ,  continuing this motion until the 

two masses  a r e  at extreme separation (about 30 inches, center-to- 

center). These safety devices may be actuated by hand, o r  by any 

one o r  all of th ree  neutron monitors, two of which a r e  located at 

the tank, and one about 25 feet away across  the Kiva. 

Four boron-lined chambers for measuring the neutron f lux  

in the tank were inserted in watertight tubes and positioned in the 

tank near the active assemblies.  Pulses f rom these chambers were 

amplified and fed to four scalers  located in the control room. Also, 

two neutron chambers,  one with linear and one with logarithmic 

amplification, were  located about 30 feet f rom the tank. The level of 

neutron intensity seen by these two chambers is recorded on G. E. 

recorders  located in the control room. The linear amplifier has six 

sensitivity scale-s, each separated by a factor of ten f rom its neigh- 

bors.  A point source o f d O  

Aquarium just begins to  register on the most sensitive scale of the 

l inear amplifier. 

8 
neutrons per second located in the (dry) 
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In addition to  the monitors and detectors described above, a 

number of dental x-ray film badges a r e  planted in various posi- 

tions around the Kiva. 

two weeks. 

sensitivity Eastman film (changed a few days previously) and some 

low-sensitivity Adlux film which had not been changed for'about two 

years .  

These badges a r e  changed and read every 

The planted--badges on 1 February 1951 included high- 

The active mater ia l  used in the present t e s t s  was a se t  of 

Oy-93. 5%,  "universal cylinder rings". Cylinders made up f rom 

these rings a r e  about one per cent low in gross  density since they 

must be built up using between 80 and 90 small parts.  

used-for this  tes t  were  a solid cylinder of mass 24.4 kg. (called A) - 

and a hollow cylinder df mass 3 8 . 5  kg. 

"universal rings" is available to  mock up cylindrical assemblies  for 

unmultiplied counts. 

The two shapes 

- 
(called B). A se t  of Tuballoy - 

Sheet cadmium 10 mils  thick was fastened to the outside cylin- 

. drical  surface of A, except for  a narrow portion near  one end, and - 
t o  the inside cylindrical surface of B. - 

- . 9  - 



11. THE RADIATION BURST 

The Pajar i to  crew first measured the self-multiplication of the 

hollow cylinder (B) in effectively infinite water tamping: a value of 

6 . 8 6  was found. 

port and filled the central  cavity completely. 

the solid cylinder 

merits to be 11.3. 

source should be located in A since it is the more  reactive of the two 

masses .  

- 
A paraffin cylinder was used as a central source sup- 

The self-multiplication of 

(A) in water had been found in previous measure-  

This determined that for proximity work the neutron 
- 

- 

Tu mockups of A and B were mounted with axes vertical on the - - 
traveling supports of the Aquarium machine, with neutron mock-fission 

source MF-11 centered in the A mockup, and the shapes were run to- 

gether to a surface-to-surface separation of 0 . 5 0  inch as determined by 

actual measurement.  

control room (which indicate the position of each mass to one-hundredth 

of an inch) were recorded, and other distance settings were determined 

from these readings. 

described in Section I, were checked severa l  times- at this .closest posi- 

tion of approach. It was found that the .Cd safety shield dropped between 

the components without touching them, and that the air pressure  on the 

air-lift cylinder was sufficient to l i f t  A six inches in a few tenths of a 

second. 

trolling horizontal motion of the shapes separated them normally on each 

tes t .  

- 

Readings of the selsyn position indicators in the 

The operation of the safety devices, o r  "scrams",  

- 
The water dump valve opened prope.rly, and the mechanisms con- 

A s e r i e s  of unmultiplied counts was then taken over the full range 

of possible separation distances to  0 . 5 0  inch, using the four boron- 

lined chambers and the control-room s c a l e r s  described in Section I. This 

was done with the tank empty, and with enough water in the tank (22.5 inches) 

- 10 - 



to cover the top of each of the masses  with at leas t  

The tank was then drained, and the O y  shapes were 

six inches of water. 

substituted for the Tu. 

All subsequent assembly operations were  car r ied  out by remote control, 

with the closest personnel in the control room about 1200 feet f rom the 

machine. A television camera  t ransmit ter  was focused on the action in 

the tank, with the center of action about three feet f rom the TV camera 

lens,  so that motion of the m a s s e s  could be observed on the receiver,  in 

the control room. . 

Proximity measurements were first made with the shapes in air. 

A s e r i e s  of multiplied counts was obtained for decreasing A - B separa- 

tions , and reciprocal multiplication was plotted as a function of separation 

- -  

distance ( see F i g .  3 ) .  The total multiplication for 0.50" separation of 

the m a s s e s  was found to be 3.41, and the curve (Fig. 3 )  extrapolates to  

a total multiplication of 3.65 for the m a s s e s  in contact. 

A and B were then run apart  to  maximum separation, and water was - - 
run into the tank to the same level used in the m u l t i p l i e d  counts. 

again the distance between the masses  was decreased in steps,  taking a 

multiplied count at each step, and plotting reciprocal multiplication as a 

function of separation distance- after each step to  monitor the safety of 

further reducing the separation distance ( F i g .  3) . 

Once 

At a horizontal separation distance of 1. 00 inch, the observed 

multiplication was 65.45 , and extrapolation of the approach curve (Fig. 3) 
indicated that the assembly would reach delayed crit ical  at a separation 

of about 0.60 inch. It was decided that no appreciable gain in accuracy 
could be realized by further reducing the separation (1  1 , 

( '  A limit of multiplication of 150 for remote control assembly had been 
imposed on this experiment. 
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and at 10:20 p .m.  the assembly was scrammed usL-zg the hand-scram 

button on the control panel. 

Almost instantly, the three  monitor-controlled s c r a m  relays 

tripped simultaneously, and their  recording monitor needles went off- 

scale .  All sca le rs  counting pulses f rom the boron-lined neutron cham- 

b e r s  in the Aquarium tank were jammed. The l inear and logarithmic 

amplifier recorders  were off scale ,  but the linear amplifier t race was 

picked up on a less-sensitive scale and the neutron flux was observed 

to  be decaying rapidly. As indicated by selsyns on the control panel and 

by observation of the television picture, the s c r a m  action had progressed 

and was progressing normally: the lift was up, the Cd safety shield was 

down between the two masses ,  the masses  were moving apart  and ap- 

peared to be intact, and water was draining out of the tank. The only 

abnormal indication-on TV was some evidence of s team o r  smoke at 

and near  the surface of the water .  

It was immediately evident that there  had been a momentary 

burst  of radiation of considerable magnitude f rom the Oy assembly in 

the Aquarium; it was fur ther  evident that the assembly was no longer 

cr i t ical ,  that contamination ( i f  any) was confined to the Kiva area, .  

and that no useful purpose would be served by evacuating the site un- 

l e s s  the radiation level in the control a r e a  should be found to be ab- 

normally high. A portable scintillometer was used to  check the gamma 

radiation level in the control a r e a ,  which was found to be negligible . 

. 

( 1 )  

Subsequent development of a film badge planted in the control room 
indicated an exposure too low to be read.  
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About one hour after the burst ,  a survey was made p a r t  way 

down the road to the Kiva. At 11:40 p.m. the portable scintillometer 

indicated a gamma-radiation level of 0.1-0.2 mr /h r  at a distance of 

about 7 5 0  feet f rom the Kiva. It was apparent.that the Kiva could not 

be entered safely o r  profitably before morning; consequently, the 

gate to the Kiva a r e a  was again locked and remained so overnight. 

- 14 - 



111. THE EFFECTS OF. THE BURST 

At 6:OO a . m .  the following morning the Kiva was entered for a 

few minutes, and- the Oy assemblies  in the Aquarium were observed f rom 

a catwalk above the machine. 

dition' ' ), - although a rubber glove used to prevent water f rom touching - A 

had broken and was scorched, and paper tape used to secure the cadmium 

to the shapes and to protect the Oy edges f rom marring by the supports 

was blackened. 

have been partially melted and even vaporized as evidenced by paraffin 

particles adhering to the Cd shield, and a paraffin stalactite about three 

inches long hanging under the B support. 

The assemblies appeared to be in good con- 

The paraffin slug used to f i l l  the cavity in B appeared to - 

- 
Representatives of the monitoring section surveyed the Kiva at 

9 : O O  a.m. A "Cutie Pie"  beta-gamma detector gave a reading of aeprox- 

irnately 2 r /h r  at the sur face  of the Aquarium tank. 

immediately around the tank gave no indication of contamination. 

A survey of the a r e a  

The 

planted film badges in the Kiva were collected at this t ime for  developing. 

Special tools (pl iers ,  wire cutters,  hack saw, etc. ) with handles 

about five feet long were made ready, and procedures were worked out for  

removing a sample of Oy f r o m  the A assembly for counting. At 2:OO p.m.  

the overhead crane in the Kiva was hooked to the A assembly, electrical  

and air leads to  the l i f t  plunger were cut, 

- 
- 

Blistering of one of the outside rings i n s  was discovered on 
disassembly a week later. 
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the hanger pins were driven out, and the mass  and its support were  lifted 

out of the tank and lowered onto a piece of foam rubber behind a lead 

screen 2" thick built up on the Kiva floor. 

together were removed with long-handled pl iers ,  and these pl iers  were used 

to remove neutron source MF-11 and a small cylinder of Oy (weight 17.0 gms) 

from the center of the assembly. The universal 

rings came apart  readily, with no evidence of swelling o r  binding. However, 

considerable discoloration of the Oy was evident, with blue, gold, and silver 

colors replacing the dark oxide color in many places.  Disassembly was de- 

Nuts clamping the assembly 

The source was undamaged. 

. 

. fe r red  for one week to  allow the radiation level f r o m  short-lived fission 

products in the active mater ia l  to  die down. 

Scheduled remote-control operations in the Kiva were resumed the 

morning of February 3rd. By the afternoon of the 3rd, the radiation level 

outside the Kiva building was negligible, and the gate to the Kiva a r e a  was 

opened . (1  1 

Development of the planted film 'badges indicated that the Eastman 

However, the Adlux film (two (sensitive) film was too dense to  be read. 

years  in the Kiva) gave a reading o f ~ 1 8 0  r at a position about 9 fee t  f rom 

the center of the tank, and an average of 80 r on the other walls of the 

Kiva. 

... 

The Kiva building is kept locked except during remote-control 
operations, at which t ime the Kiva a rea  is cleared and the 
access  gate is locked. 
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This would give an estimated maximum of 100 r due to  the burst  at a 

distance of 9 feet f rom the assembly. 

tions, a person standing beside the tank at the time of the burst  would 

have received a (lethal) whole-body radiation dose of 1500-2000 r . 

F r o m  inverse square considera- 

( 1 )  

An estimate of the totzl number of fissions occurring in the burst  

was made by comparing the fission fragment gamma activity f rom the 

small cylinder of O y  taken f rom the center of A with a similar cylinder 

that was i r radiated in the Topsy crit ical  assembly machine. 

curves of the two slugs a r e  shown in F i g .  4. 

counted with a Geiger counter and with a scintillation counter. 

ference in curvature of the Geiger counter and scintillation counter curves 

is probably due to  the fact that sensitivity dependence on energy of the 

two detectors is not the same.  

- 
The decay 

The gamma activities were 

The dif- 

The data on the irradiation of the Oy slugs a r e  tabulated below. 

Topsy (Oy-Ni) Aquarium 
Mass  of assembly (kg) 21.2 64 

Mass  of slug (gm) 28.9 
15 

Fiss ions  in Topsy for 
observed slug activa- 
tion 

2.33 x 10 

Relative slug activity 
per  g m  25 hours after 
irradiation . 

1 

17. 0 

---- 

8 . 8  

( '  Maximum exposure of personnel involved both in  the burst  and 
in clean-up operations, as determined from personal f i lm 
badges (2-week period) , was 110 mr. 
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FIG. 4. Comparative decay curves of Oy slugs from Topsy reactor 
irradiation and from the' Aquarium radiation bur st .  



The average number of fissions per  gram for the Topsy irradia- 
11 

tion f rom the above data is 1.10 x 10 

of Topsy is 1.68 t imes  the average rate ,  the number of fissions per gram 

in  the Topsy slug was 1.83 x 10 

the Aquarium slug was therefore 1.6 x 10 

was quite non-symmetrical, one can only assume that the number of fissions 

occurring in the slug was representative of the assembly average. On the 

basis  of this assumption, the total number of fissions occurring during the 

burst  f rom the Aquarium assembly w a s  1. 0 x 10 fissions. Assuming 188 

Mev of heat energy per  fission, this represents  an energy release of 835 

watt-hours, which, for a burst  duration of 0 .2  second" would make the 

. Since the fission rate  in the center 

11 . The number of fissions per gram in 
12 . Since the Aquarium assembly 

17 

power developed during the burstrvl5 megawatts. 

Disassembly was scheduled for the afternoon of 8 February.  At 

2:OO p.m.  on the 7th of February,  nine high-range Ke1eke.t gamma-ray 

ionization dosimeters  (pencil type) were placed in various positions around 

the A assembly (on the Kiva floor) , and around the B assembly (still hang- 

ing in the tank) .  

just  pr ior  to  starting disassembly. 

Table I. The components were obviously still too active to  permit hand dis- 

assembly, so the operations were carr ied out as before with long-handled 

Pocket type (low range) dosimeters were worn by operating person- 

- - 
These were picked up and read at 2:30 p.m.  8 February,  

- Positions and readings a r e  given in 

. pl ie rs .  

nel  and were checked periodically during disassembly. Whole-body exposures 

of t!.:,- four persons involved ranged from 17 mr to 28 mr (about half daily 

tolerance) integrated over the t ime required for disassembly. 

( 1 )  
See Section IV of this report ,  
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Small amounts of Oy oxide and blistered metal flakes and f rag-  

ments  were recovered f rom the assemblies and f rom the bottom of 

the tank. No mater ia l  was lost .  

After disassembly, the universal r ings were stored in their  

carrying cases  until 20 February,  a t  which time they were cleaned 

using a dry-box and standard cleaning procedures.  Five blistered 

rings were remachined, and the entire se t  of unive'rsal rings was re-  

turned to service.  
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TABLE I. Radiation intensities near the active assemblies 
on the seventh day after the burst 

Distance from Integrated radiation Average Intensity 
Location active material for 24.5  hours per hr 

Inside center hole ( A  ) (surrounded) 80 .3  3 . 2 8  

Alongside - A 0 .0  44. 0 1. 80 

(inches) (roentgens) (4h.I 

Alongside - A 1.0 38. 1 

I On top of Bsupport  0 . 2  4 7 . 8  

1.55 

1.95 

3 . 0  10.0 ~ - _  - - 
Above B 3 . 0  10.8 - 
On bridge over B 

On Cd safety shield 
opposite B 

- 

- 
On tank wall opposite 
B - 

30 .0  

10.0 

15.0 

0 . 8  

6 . 6  

2 . 2  

0 .41  

0 . 4 4  

0..033 

0 . 2 7  

0 .  09 

I 



IV. CAUSES OF THE BURST 

i 

The facts that the action of scramming the assembly precipita- 

ted the radiation burst, and that motion of the vertical lift on the - A 

is the only one of the. sc ram actions that could conceivably have in- 

creased assembly reactivity, led at once to  an investigation of the 

following potential causes of the burst: 

( 1 ) Location of the center of reactivity of the vertically 
movable assembly (A ) below the center of reactivity 
of the vertically fixed assembly (B), so that vertical 
upward movement of A would result  in a transient re- 
duction in the distancebetween centers of reactivity. 

- 
- 

(2 ) Displacement of the center of reactivity of A away from 
the center of mass. 

( a )  up, i f  the tamping effect of a dense metal  plate at the 

c 

upper end predominates, o r  

( b  ) down, i f  the effect of the bare  (not Cd coated) 
lower end portion predominates. 

(3 ) Actual drawing-together of the two Oy assemblies, 
caused by either o r  both of the following: 

( a  ) A Bernoulli effect pressure reduction between 
the assemblies, caused by the vertical move- 
ment oi one of them. 

( b  ) Unbalanced water drag forces  acting on the top of 
the A assembly as it moves upward, displacing it 
toward the target. 

Results of this investigation indicate that all three of the potential 

causes were indeed actual causes,  and each contributed to the magni- 

tude of the burst. These causes will be discussed individually, and 

then their collective effects will be summarized. 
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Cause ( 1 )  

Tu mockups of the active assemblies were remounted on the 

supports in the tank, and the vertical positions of the centers of Tu 

mass  were measured accurately. The center of mass of the Tu A 

mockup was  found to  be 2.70" lower than that of the Tu B mockup. 

At 1.00" surface-to-surface separation, the centers of mass  were 

- 
- 

thus 6 .  1911 apart  horizontally, and 2.70" apart  vertically. The di- 

agonal distance i s  therefore 6.75", so that the centers of mass of the 

components come momentarily 0.56"  closer together on vertical 

scramming of the A assembly. - 
F r o m  F i g .  3, a reduction of the center-to-center distance 

of about 0.40" would be sufficient to bring the assembly as a whole 

to a delayed crit ical  condition. F r o m  measurements  made on other 

Oy assemblies,  it has  been found that the mass interval between a 

multiplication of450 and delayed crit ical  is the same as the mass 

interval between delayed crit ical  and prompt critical. If we assume 

that this applies a lso to distances in proximity work, then from 

F i g .  3 t h  distance between a multiplication of 50 and delayed crit i-  

cal is 0 . 5 5 " .  Thus the centers of reactivity of the two masses  

would have to be brought 0.40" t 0.55" = 0. 95" closer together to 

reach a prompt cr i t ical  condition. 

Cause (1 ) is therefore sufficient in itself to  bring about a de- 

layed crit ical  condition, but is insufficient to make the assembly 

prompt critical. 
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Cause ( 2 )  

The magnitude of the displacement of the center of reactivity of . 

A away f rom its center of mass can be expected to be the resultant of two 

effects working in opposite directions: 
- 

( 1 ) A shift toward the solidly tamped (upward) end if  
the tamping effect caused by the dense metal plate 
is grea te r  than that of water. 

A shift toward the bare  (not Cd-coated) end caused 
by the increase reactivity of non-Cd-coated Oy in 
a moderating medium over Cd-coated Oy. 

( 2 )  

On February 23rd an experiment was performed to  measure the 

resultant of these two effects for various conditions of reactivity well be- 

low delayed crit ical ,  so that the displacement at cri t ical  could be estimated 

by extrapolation. The experiment was conducted as follows. 

. .  Tu mockups of the Oy masses  as they were at the t ime of the burst  

were mounted on their  supports in the tank with source MF-11 centered 

in A ' a s  before. 

together than 2.00 inches horizontally. 

and a se r i e s  of unmultiplied counts was taken with the tank filled with 22. 5" 

of water and with the lift plunger clamped successively at positions down, 

up l", up 2", up 3", up 4", and up 5",  each for A - B horizontal separations 

of 2. O", 2 .  511, 3. O", 3.5", and 4. 0".  Oy masses  were then substituted for 

Tu, and the above sequence was repeated by remote control, taking a multi- 

. Electr ical  stops were set  to prevent moving the par t s  closer 

The air-lift plunger was inactivated , 
- 

- - 

plied count at each step.  F o r  each horizontal 

curve was plotted of reciprocal  multiplication 

tance of A. - 

distance between masses ,  a 

as a function of vertical dis- 
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If there were no shift of the center of reactivity of A away f rom the 

center of Oy mass, one would expect the minimum for each of these 

curves to occur at an  A vertical position of up 2.70", since at this  

position the Oy centers  of m a s s  a r e  at the position of closest  approach. 

- 

- 

Any displacement of minima away f rom 2.70" must be due to  the com- 

peting Cause ( 2  ) effects described above. 

The resul ts  of this  experiment a r e  illustrated in F i g .  5 .  F o r  

an A - B horizontal separation of 4 .0"  , the center of reactivity of A 

is apparently 2. 70" - 2.05" = 0.65" above the center of mass. As 

the horizontal distance between the components is decreased, the cen- 

t e r  of reactivity moves downward, until at a horizontal separation 

of about 2. 3" ,  the center- of mass and the center of reactivity coin- 

cide. At a separation of 2.00" , the center  of reactivity of A is 0.30" 

below the center of Oy mass. By linear extrapolation for a cr i t ical  

condition, the center  of reactivity would be 0.85" below the Oy center 

of mass. This wmld place the center of reactivity of A 2. 70" t 0 .85"  

= 3.55" below the center  of reactivity of B, resulting in a distance 

of 7.12" between these  centers.  The distance between centers  would 

thus be reduced by 7.12" - 6.19ll = 0.93" by vertical upward motion 

of A, bringing the Assembly as a whole to  the verge of prompt critical- 

ity. 

- -  - 

- 

- 
- 

- 

It appears,  therefore ,  that although a combination of Causes (1  ) 

and ( 2  ) may possibly bring about a prompt cri t ical  condition, a burst  

of the magnitude actually observed is unlikely f rom these two causes  

alone. 
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FIG. 5. Plot of reciprocal multiplication vs vertical position of A for 
various horizontal separation distances between A and B,  in 
effectively infinite water tamping. 

- 
- - 
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Cause ( 3 )  

The motion of A under the action of the air-lift plunger w a s  studied - 
employing Tu mockups of the active assemblies,  both in air and in 

water,  by means of a Fastax camera.  A glass "porthole" six inches in 

diamerer was installed in the Aquarium tank directly opposite the posi- 

tion of the assemblies '(see F i g .  2) .  The Fastax camera  was mounted 

outside the tank adjacent to the porthole in such a position as to  view 

the motion of A relative to B when the A air-lift was actuated by scram- - - - 
ming the assembly. A and B were set  at a horizontal separation distance 

of 1.00" , the camera was s tar ted at a rate  of 840 f r ames  per second, 

and the s c r a m  button on the control panel in the control room was pushed. 

- - 

This was done for the par ts  in air as well as in 22.5" water.  The fi-lms 

were then developed and read using a comparator.  

Sequences of sample films are .  shown in F i g .  6 for air and for 

water in the tank. In both cases ,  the first actipn of A is to move toward 

B. F igure  7 is a plot of the A - B separation distance as A moves up- 

ward on scramming. Times f rom the s ta r t  of the motion a r e  also indica- 

- 
- - -  - 

ted. At an A position up 3. 55" (in water), at which point the centers  - 
of reactivity of A and I3 should be directly opposite in a horizontal plane, 

A i s  seen  to be 0: 39:' closer to  B horizontally than at the start of the 

motion 

- - 
- - 

( 1 )  . This is more than enough, when combined with Causes (1) 

and (2 ) to  drive the assembly well into the prompt cr i t ical  region. 

( '  ) The Fas tax  camera sequences also indicate that the cadmium shield 
does not drop between the m a s s e s  until-after the vertical  motion of 
the air-lift plunger is completed. Free-fall t ime for the shield 

( 0.25 sec)does not apply because the shield is supported by an air 
cylinder, which, although opened to the atmosphere by scramming, 
slows up the r a t e  of fall noticeably. Actual fall-time is about 0 . 7  sec. 
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FIG. 6 .  Sequences of Fastax camera films indicating relative 
positions of A and B during the scramming action. The sequence in the 
vertical column on the left was taken with the masses  in air; that in the 
vertical column on the right was taken with the masses  under water. 
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Following up the underwater curve of Fig.  7, and combining effects 

with those due to Causes (1 ) and (2 ) , the points in the vertical  t ravel  

of A at which the assembly as a whole became delayed crit ical ,  then - 
(potentially) prompt critical '  I, and back through prompt cr i t ical  to  

delayed crirical and subcritical, have been estimated. F r o m  this ,  the 

periods of time during which the assembly was delayed cr i t ical  and 

prompt .critical have also been estimated. These data a r e  summarized 

below. 

Assembly delayed crit ical  for A l'up 0. 6511 to llup 2.  0" , a period 
of 0 . 0 8  second. 

- 
Assembly potentially prompt cr i t ical  for A "'up 2.. 0" to 'lup 5 .  9 l l ,  

a period of 0 . 2 0  second. 

Assembly delayed cr i t ical  for 4 "up 5 .  911 to limit of t ravel  
(6.0) , and for a period of - 0 . 2  second thereafter.  

These resu l t s  a r e  shown graphically in F i g .  

- 

8 ,  which is a plot of 

the effective separation distance between A and B centers of reactivity 

as a function of the vertical position of A during scramming action, re-  

presenting the combined effect of Causes  (1 ) , ( 2  ) , and ( 3 ) . 

- - 
- 

(2 It cannot be stated definitely that the assembly was actually prompt 
cri t ical  for any length of t ime, o r  even that it became prompt cri t i-  
cal at  all. Such effects as thermal  expansion of the active mater ia l  
and production of steam at the surface of the material  (pushing back 
the water t amper )  tend to reduce assembly reactivity sharply. It is 
possible that the generation of s t eam may prevent a potentially prompt 
critical assembly in water f rom ever  actually reaching that condition, 
causing the reactivity level to oscil late at the threshold of prompt 
criticality as s team is alternately generated and dissipated at the sur-  
face of the assembly. Then, too, it is probable that the supercrit i-  
cal  behavior of a metal  system in water  is strongly influenced by 
the presence of large numbers of slow (thermalized) neutrons, whose 
relatively.long t ime of flight tends to  hold the system alpha to a low 
value compared to the alpha of all-metal systems. 
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V .  CONCLUSIONS 

The most striking impression one gets 

of the causes and effects of this accident is 

after a careful .analysis 

that the burst  could easily 

have been far  more ser ious.  High temperatures  were developed in and 

near the active assemblies,  as evidenced by the melted paraffin. Slight- 

ly higher temperatures  than those developed would have been sufficient 

to melt  down the Cd jackets; in such a case the A assembly would.by 

itself be supercrit ical  under water,  prolonging the burst  forma period 
- 

of several  seconds--perhaps long enough to have melted down the A 

assembly and to have seriously contaminated the Kiva building. 

. - 

It .is evident that it took all three  of the causes discussed in  Section 

IV to make a ser ious burst ;  in the absence of any one of the three,  the 

relatively slight momentary r i s e  in radiation level caused by the other 

two might have escaped notice altogether. 

The following a r e  offered by way of conclusion: 

(1 ) Proximity experiments potentially involving the presence in 

an as\sembly of considerably more than one prompt cri t ical  mass  of 

active mater ia l ,  a r e  in a c lass  of experiment quite apart f rom the or-  

dinary experiment involving only one cri t ical  mass, and should be given 

more than ordinary ca re  in planning, preparation, and execution. 

( 2 ) Assembly mechanisms should be exhaustively checked with 

Tu o r  other inactive mockups for operation a s  intended. Where the action 

is very fast, as in the Aquarium air-lift, the check should include scr ibes ,  

reference points, and even fast camera analysis if necessary.  

. . .  , 2 :. c 
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( 3 ) Placement of masses  must insure that the centers  of reactivity 

a r e  prevented by positive stops and/or guides f rom approaching one an- 

other m o r e  closely than a predetermined safe minimum. If the location 

of the center of reactivity of one or both of the masses  is  not known by 

symmetry o r  otherwise, its location should be measured. 

( 4 ) Use of tangential scramming motion should be avoided in the 

design of remote control machines for proximity work. 

In view of the difficulty experienced in arriving quickly at a quanti- I 
a 

tative assessment  of the magnitude of the burst, the following new in- 

strumentation is planned for  Pajar i to  Site: 

( 1 ) A recording monitor'(1ocated in the control room) which 
will provide a record of the radiation level in the control 
room itself. 

(2) A multi-range radiation monitor for the Kiva (recording 
at the control room), normally kept on the least sen- 
sitive scale,  with sensitivity control in the control room. 

Neutron detector packets distributed about the Kiva. (3) 

The precautions indicated in conclusions ( 1 ) through ( 4  ) above 

have been incorporated in the group philosophy of W-2, and all new 

experiments and new assembly equipment will be examined carefully 

a s  to their  conformity with the principles of safety stated therein. 
- I -. 
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During April and on Lby 1, sovoral transfers of jobs and psrsonnel were made 

5-n %:!is CL! d i v i s i o n ,  

LX? 49, erxd also to reid j u s t  o w  organization to t h  loss of 

Theso. ohsngos ware dssigned .+yo streamline t h e  procossinp, of 2'5 . 

C, C. Balk0 w:m 2s 

hi U, .Se;rbolt as  the^ new group leader; SO Zarshall bocomss group leaaar of C:+Ll, 
. .  

Tho attantion of a l l  C!:l division p W S O n E Q 1  is cal led ospocislly to ' .  the report 

of tho ne= 33aLth Iris-LrLneiit, Monitoring and Eecontarnination grotrp, CY-12. 

The =production linostr now opsrntiag in .buildings D -6 Sigme.: are baginning 

-ko IAO) m r e  pr-sonnd. than %'9 lied at first esstlnated, and the opening or' DP sits w i l l  

s.-,cezikuaf;s t h i 5  trerrd. 

lo::: oili- o l d  t a t l m a t u ~  OP porscmol for monitoring, dooontai2imk ions lnufidry. a t e .  

This additional operational personnel will'make espsoially 

E -. 



During Apri l ,  the s o d s  of fabrication POP 49 has b a n  raised above the 103 gram 

rkrk; apparently t h i o  larger scale iutroduoos no m w  di f f i cu l t i e s ,  

?,!ilz bo had on much larger i301c88~ 

io .xm conteining 5% (possibly o l i g h t l y  lass) of gallium, 

Soon oxprianoe 

Tie most . .  attractive l o w  density alloy of plutcnim,  

An alloy of .this.type rsfaias 
. .  

. %his process r o m i u o  beet  suited of tiis Frooent'msthods for rrteettq? the severe 

pec!e.glng requiremntx, 

:E.' grogreso wj-11 leud to k?i&er o x p c t u t i o i i  values fcr *he yield of' Rob. 

It is hoped that rcsuults of mohanicol and chsmicel studios 
r, 

I.. 

I 
. .  

! 
. . . . .  . . . .  . . .  . . . . . . . .  . . . . . . . . .  . . .  . . .  . . . .  . . .  i ,  ,. . . .  
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!my 3 t a f f  membors to be n o t i f i e d  hi the case, of n genei-AI. 
emrgemcy hao baan propared and a job order. has boon 
cubmittad requasting =he imsdiatc insta l lat ion of a 
sGtisPsctory a1rri-n ays.i;ern. 
f o r  a;:itionkl s t o r u p  saace for the CX divis ion.  
opaca xi11 be awilscbla a?proximtaly ':sy 15th. A h  out- 
side stairr,wy'lcadicg to tho roof of D 5uildinz is. un&er. 
cogstruction, Pedlocks ham bssn ronovod from e l l  ax:0iW- 

. genoy .sxito . hiiergmcy sguipmsn-t; haa been inotalled , i n  
the storage slid lom+,ad opgositk tho rnain entrance to 
D bufl.ding, The storago p i t  o f f  r o m  C-392 ' for  spocial 
solu-klons is 4 o r  construction, The safsty rocamen- 
dations recsivad from !Sro Xenhawrs ofr ice  are b a i q  
carried ofit with a l l  possible ex-pditioo, 

iirrangumonts heve been nado 
Tlziti 

3, L i g h t  cca tmina t ion  . e This work has b a a  diveontinuad a6 Q apooial problen, 
,oon.i;ro 1 although tho prcjcedur-es developad will', in the maina 

otxtinm to ba follovrod. . 

Ki32. ' 

I- 

8, Coorcincbion of out- 
s % d ~  sorviooa 

Tho uhop has b w o  com~20i;sly reorganized both in physical 
f c c i l i t i a s  and parsonnal, 
machin3 jobs par math bra haEdled by ths pormsnaF-1; help 
i n  a&iitior? to its use as a stlideri'G shop. 

Roughly On0 hundred minor 

Spe~cia?: drains wwe. inrjtallsd t o  carry sol-&ions .from 
room D-302 to two mm11 tank trailcars and one b5W p1, 
etoraga tank looatad behind D buildhng Just outside of 
room B-302. 
shop i I i  room D-108. 
by mmovfng %h partition batween roma D-128 and D-127Ae 

A partit ion was bui l t  . m o d  %he maohino 
Additionel ok'ioo e p c e  -8 oreated 
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JOB AND PEHSOlNEL 

8. (cont,)  

. r -  

PROGRESS 

Tllo rcom =der tis ,north stair8 was comertsd into a 
balanca raorn to r~plbce room I1-127R. .Tho drain3 from ' 

the oontanirstsd lamdry ~"IOT'B 0xhs3dsd undeandath t h e  
g~txrii koed for  e. l inear  distance of approxinstsly 30 f c : s t ,  . 

to sr~o id  conta5iination of ths road. ~ G C I ~ S  5-113, D-232 
mid U-'133 a m  h i a g  mnverted t3 ths UEOS of group CY-ti 
fox. 43 fsrbriostiorl. Haw squipnent is boine i n s t s l l s d  
In r'oo~i 0-103 r'or.+2;?-8 r o a d t i n g  swt ion cf group C!h-8, 
A apefcially d e a i p z d  day 5 s  h m  bs6n mado sri  l n s t s l l s d  
in resin 2-101. 
and inatallod. in room 0-107, Several. stainless otserl 
tablo %qxj hc;vo besn insta l led ,  
hoods w a S  nowd froin room D-148 to 9-138. The r i w  add!.- 
t i a n  t o  D building i e  ocbduled  to ba complotod .in a f e w  
days, 

coiql.e.tsd and is nvoileblo for the use of group a-12, 

In Signa %he graphit; storage =rehouse has b e n  corn- 
plotcd end acsap'ced by group CE-7. 
steak fro= otrtsi'de storago t o  tho mrehouas has begun, 
Tha blsnder' hu t  t9 be ; z e d  37 ~ X ' O U ~  C?2-7 for P S ~ O C ~ S ~ ~ ~  
of powders uG'd Ln rer'rractory cruciblet manufacture has 
been U3oiplsted and P scremn anti blen&r installed, 

group CG-11 includes: es S a l  ton  hydraulic preas, a lsi;har ' . 

EL milling machine, ea d r i l l  prass. 9 d  tm gi'iruisrs. 
Ribbod rubber matting ha8 beon l a i d  and cemtlnksd to the) 
floor in the ,paphits -chine shop t o .  lossan dmpr or" 
iiljwy to macliinists causoil their slipping on graph~te. ' . 

Tie s ta i rmy t o  th9 baicoay in tiis netnl shop has bean 
robuilt t o  conforn to spkcifications for standard atair- 
m y  aonstructkon. A nu-a 80 ton prost? ynd induction heat- 
ing c o i l  has bsen Fut in place i n  +h ~WEUCQ room, and . 

the monorail h o i s t  oxterided t o  SCCOmrQdRta tho naw 
ins t H 1 1 R t i on r) 

Tie large press was moiradi Prom roon U-134. ' 

One of t i e  stardard 

This will provido m c h  risaderd room for group6 CF-I-1 
a ~ l d  CiiblZ" 'E* additEon to building D-5 has been 

Rsmval of graphite 

le53 
nachinsry h O F e r a t i O Z l  in tha sec%ion assigned to . . 

A qew e F t e m  of venti lat ion snd heating for the Baip 
Canpn laboratory was i n s t d l o d  (. 

Tie ECW a.ddftior, tx ii buiiding baa' been com?loted, tog;aithr 
with tAe inekallation of miocellaneouo pro jsct-mde f*ar-ni- 
t w o ,  

A11 C o l ? S t r ~ c ~ i O n  done in aacordsnce with %he safety PPI)- 
grm is rkportad in paragraph 2 of th?.a report.  
addition ths w-1 volume of smll malntefianoc an6 replr  

In 
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a. (oont,) 
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10, Quantity col;trol 

Hoth. Stark, 
Sackhein arid skctlf 

liianbers of divioion - 344 
Apartaents occlipisd - 64 



- 10 - 

GROUP CiA-4 MC)>ITHLY REPOW -- L. ffe~l&.ole, Groug Lasder -- Iby 1. 1945 

2 .  BF, 

4, F o i l  praparation 

Miller, Potter 

6 ,  Water bo i l er  

Neva,nrel . I?:etkinrj 

Forty-one, f o i l s  have been proparsd for other groupa during 
tho _cast month, 

r: fo i l s ;  I t  has bson found Ghat 49 oxide, present as aa . 

adlisrrsrit coating on platinum can be rapidly diosolwad in 
,$.4M Sic3 by elestrolysie.. Solution is rapid accl conplsta 
even &en the oxfda hns b a n  heated I/$ hr. at red heat, 

. 
.alp tl.ross. 27 were tuballoy end 14 mu'o 49 

Chernfciri d i f f i a u l t i s a  encomtsrod w i t h  tho HiPo dsconte- 
ninntion plent st Omga iiavo bean due 'to d i f f f o u l t y  of 
obtaining R concsnfration of sEltirg o u t  ncent i n  the 
~ E G U ~ "  s d f i o i e n t l y  high to giver Q mrkable d i s t t i t~ut ion  
ratio, ~ l z s  ium of ccp(?roa)a '(in place cf a&r$o,) a t  a 
concentration of 800 ;? of hydrate par l iter has been f ~ u n d  
t o  give a sstisfaztory cosfficiegt (cone Tat-ler/conc TILo = 
5J, 
satisfactory. 
f u l l  scalo cold runs and tracer rrtudios a m  scheduicr?.. 

The rrroch~.nicsrl'porfor,~ncs of %he 6p;aratus i s r  YLZjty 
Further tests ' of the apparatuo includicz ' 

The &-nctivity of t i s  soup RUS nsasured v;ith R. Victoresn 
rmter  t:nd fomd to b 150 o ( r a d i m  aquivalsnt 24 haws 
aftar ; ; f i ~ i t d ~ ~ ~  and rcftar s periixl of rolat ivsly lord-ponlar 
o p s ~ - ~ . t  ion,, 

Kork h ~ ; s  bcleo conkinwd on thO prspsration o f  tho portable 
BF, matron countora. Expsriments are i n  grogress to 
ds%;urm!.m the sffesut of sample area on. the counting .rate 
03zrermlcl i n  the, labratory demultiplier. 



GROUP CM-5 MONTHLY itE?ORT -= C. S. Garner. Group b a d c r  -- lay 1, 1945 

1. 

2, Purifiontion of Pu. 

Brieemistar, 
WC %-omr Cerlson,, ' . 

Carrlttp Clark,  
Englar. Gcrgen. 
Giffan, Yagan, 
liusoltcn, Xeller, 
LeberB Lovia, Lu3;Uigi 
S'oaraon, Scha l l ,  , 

Tayior, Opchurch, 
Kahl ' 

. Setzer,  ShoinbillrgD 

A tots:-' of 1096 'g puri f ied  Pu wo8 proces~ed, or' rvhich'all 
but 31 g was procassod by the 160-g equipment, ExclusiFe 
of'ti?ms oases whera aocidsnts occurred in tho opara%ione, 
the avorap y ie ld  in. the  160-g runs v.ns 96,1$. A l l  of the 
160-g r'=rc,a t-mro nade by the nA-111 methodr mi% NLIQNQ3 as 
EL salt2ng-  out agent i r ?  %ha ether extraction, No cI..emioel 
difr'iculty has teon encounterad 
rrquipiwrt ere wntir ,uinE to render it nore autamtie arid 
f O C l - p ! . O G f  in  ita opsretion. ' proserrt tilere is squip- 
ment wid porsonuel for =king one 160-& run p u r  working 
day, &::swing no breakago of apparatus. i'dditicnal . 
opparc8v.B is Q:I order, and operators are f.airz[: traincd . 

ns'r 'as% 8s p o s s i b h .  

Iinprovonmte OF. tho 

Bsagonts are3 now being suppaled ty 
CX-lG.. 

Planniag for O_paration 4 a t  DP s i t e  continu?,rr, 

k total; 'of about 1 2 5 0 ' ~  Pu was handled dwing i ipr i l ,  Fn- 
cludia!; the concmitrstion of 455 g Tu f r o n  a volume of 

vs,, Brown,  C O l e y ,  12 litxrru (vmter bo i l sr  materia!.) to the ucrud s t a t 9  
Duffy, Flemingo prairedi.ng purification, LIerndling of tho SO litcrs of  
QibE;onr Pitlman, supsrnritante froa each 160-g p u r i f i c a t i o n  Pun (job 2 )  
Tioinuon.  wolf^ appeEiTL: to bct 00 B 606IId basis, 

3. Racovery of Pu 



Anderson, B a h a r  
Bornste in , Crom 
1)u.wo3e0 Gurner, 
a, Hehn, Kaufhimn 

35". Production .of UF, 

Lasovick, Talsh 

EFOBT 0- C. S, Garner, Group Leader -0 :.by 1, 1945 (oont, ) 

PROGRESS 

A to ta l  of' 913 g pur i f i ed  Pu (froxi Job 2 )  wne converted 
to  lWp4, c h i a f l y  on the 159-g scale. k . l o t e  of 128 g 
and 158 (= reapeotively werq processed by d i r e c t  hydro- 
fluorination of ttre oxalates .L!O aonvorsion m o  94.6 ana 
96.M raopeokively I n  3,s hrs. HF tim, Eoweosr, the , 

.daompsing oxalate tendad to fly around in tha roaotor, 
and ths redustion y ie lds  on thu fluorids were doh= by 

.about 1%. 
mrr axasptionally low. 
ths'starndard oxide to  fluorido process. 
ran~sd from 8s in 19  hrs. EF tim to 9% i n  3.5 hm. 
tim. Present oquipmnt and operetors w i l l  permit pro- 
oeesing a-c the rate of two 16G-g -run8 per 24 hours. and 
is  l h i t e d  by the avai labi l i ty  of only one slurry transfer 
davico. 

Also, Lhe bulk dQn8i iq  of one of theso fluorides 
A l l  othar 150-g run3 rare made by 

Convorsio.~s 

Two more have been ordered from the ahopa. 
6 

15, P u r i f i c a t i o n  of  U ' 

P l a m i q  for Operation 5 rat DP'aite continues. 

17, Praparatlon o f  pure 
reagents 

Ws Browning 

About 4.8 ku; of enriched U fron .job 15 was oomrortod to  
UF4 snd turned over to C3-B.  
m s  also ?roaee8ed, Four reactor8 are in use (-450 Q U 
can bo izsndled bj oms reaotor in  about 16 bows); six 
more are being aaaembled, and are expeoted t o  be ready 
i.n rzbouk ten daya. 
rats of 4 . 5  kg U per 24 how6 vhen conversion of the 
oubs  ctld bars is undertaken. 
see if the cubes can be suffioiently purif ied by coavcr- 
rion t o  V i D  followed bj conmrsfon t o  UF,, 

About 1 kg of  norm1 U 

This w i l l  a l low dry convorsion at  a 

Studies are d e r  -my to 

This Job w i l l  3s reported horeofter d e r  the report of 
C31-16 .. . 

A t o t e i  of 4,6 
t o  job L3 for contorsion t o  UF4. 

.portzed in t h  fubure under the report of CY-18. 

aqriched U vra3 pur i f i ed  and turned over 
This job w i l l  bo re- 

A b o u t  170 g of gold  ywa purifisd e k  turned over to Ci.1-7 
in EI finely-divided state  (for mmlon-sesdn initiatosj.  
Tnls ,405 w i l l  5s reported! henceforth PJ CY-16. 



09OUP CNI-5 5dONT&f REPORT -- C. S, Garnor, Group hader  -- ?by 1, 1945 (cont. 1 

2L, EtPcovory of u 

PSOGRESS 

A t o t a l  of 408'kg anrichmi' U was Pacovbmd, chiefly from 
resfdura from the, fabrication of c u b s  and bare. This 
a?nomii appears t o  bo t a b ~ u t  15% of tho t o t a l  amunt 
haridlad i n  the fabrication. . 

. .  

The daterwintition of the amount of U 1eTt i n  t h e  stripped 
aalut'lons from tho rout im sther sxtractim rscoia-y of 
U fro1 !$go liners and slags i s  now on a rout ins .  basis .  
Tho mothod %vis raportsd i n  L&S-234., p. 11. %ne smunL 
rangos from 30 to  110 pg U pes l i tor ,  the 8vorqr3 b i n 6  
about 60 pg/meT- . .  

Plans for Sr new' nether shaokn hava been s togpsd ,  
appears that  building H will ba made availeblo for t h l e  
and o t h r  u o 8  Of the U recovery group. 

It ncm ~ 

6 

. Stui'ios of several nsthoda of handling the pur i f i ca t ion  . 

of thil 30-40 kg s1irichBd cub08 .and baro late in lay a m  
Ulder W a y .  
akin (from cashing in silica investresat mold&$) by acld 
.trealmento then to p w i i y  the re!mining SO$ by prsoipitaa 
t i o u  of uranyl oxalate. ho%hor method is t o  remove th3 

, s k i n  a d  oonvert t o  r,% (see Job 13j, stin another 
potential  prooess involves oonvarsion of the aubee t o  
U,O8, then direct hydrofluorination t o  IFG (relying on' 
the ~fp t o  remom D ,  si). - AS 8 lost reeort ether extrnc- 
tion, f-ollawed by precipitation of  oxuhtob nay be ueod. 
Dialysis o f  fi t h o u g h  a aollo'ciion membrane we8 tried 
as a misthod for the ramoval of e i l f c a .  
itself. is f e a s i b l e ,  but large velum? of aquaow solukiop 
nust ,56 ovaporatsd t o  rocov~91' the ixanium,. 

h S  pO3rjibflity i8 t o  rtXnOV8 the si-u alloy' 

. 

. 

Tho d i f ~ l y 6 i E  

. .  
This' jcb will be reportod by CM-16 harecrfter. 

. .  
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Ro:aolting of plutonim 
/ 

Four 70  G roml.ts und f o w  140 romc?lts uero made durinc 
tho nonth in thc new metal0 vacuum spton;  cvorqy yiold 
v a s  OO$. . A modification of  p-ocedure inoronsed tho :.-iolJ 

grobabla largo scale yiold, 

Weutron counts %n-c, obtained on. all l a r p  (100 g) pioces 
of 49 af'tcrr various troaknctnta, 
OR Ti matarial has gradually risen to  6-7 noutrons/sec/g 
i n  l o t s  G i  and 87i. As roducod motel fron :!go l iners  
pi-trl>arap by ~ i - 7  a awerqoa 3 7 neutrons/aoc/g JW to d , n  
r'ouctions, ::LS raducod mota1 from F.1.T. 30 l inors r i p p a r s  
t o  Jriold a s l l e h t l y  lovmr count but sufficient evidence , 

ia sot p t  available t o  La certuilio. 

Aftor renei%ine i n  oither CeS or T!i@ R t  tu. iperntwos of 
' 

1 ~ o . - ; 1 3 0 0 W  for tha former, ami 10oO°C for the lnttor 
mterisrl. Via o( ,?. neutron count 1s reducod to approxi- 
matel:. 0.5 n/sec/(rr or  tab:>ut one sixth of the present 
tolsranoe. Judging from.analyticsl  results t h i s  is  duo 
t o  o aiseablo decreaso in tihe : - 5 ~  content as woll as 
smller decreczsos i n  Na, E. and other volatile 'metallic 

Ihm~l. Litz,, Snttor- 
loe t o  39,$ i n  tho laet roml t ,  This fieuro ropr-csonts the . 

SPontoneoua fiaaion counts 
' 

. 

' 

' 

' impurities. , 

Ths neutron oowit; giveo a mro accurate ard useful picture 
of  the effective i.r.guritics prosetit i n  tile mtal thcn tho 
ciremical a m l p i s .  It; hua b3com~ ipcroasin&jr elour that 
M C U ~  rom:tinc at ~ O O O O C  for 10-20l-niriutos i n  r$co 2ro- 
duces m e t a l  i n  every vmy equivalent to that obtained f r o m  
COS oruciblos hat;tcd to l20Oo-13i)O0C for conparable tims, 
Tho motcil  for t tm 2ft sphare w i l l  bs remelted exolitcrivsly 
i n  EgC crucibles made by CE-7, 
aounts, phybicsl chnractoristics, and,analyses of the ' 

mtal it i o  hopod t o  freeze on KgO us tho crucible material 
fcr remelting on the production ,scale. 

On fhe b a s h  of neu2ron 

Successful remlts 
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Rocent r e o r p i i z s t i o n  rasul tod.  i n  docrczord porsonncl in . 
t ! i i s  sect lc i .  
CX-7 3n ;.lay 1, . 

Ifijoc'cion nddcd eci tch rnounto ( h r  group X-2C 1. Pour- 
teen 3f thaso m m t s  vrgru no189d f ron poi;.i;bns and ~mly-  

l ininory axporhmnts. 

Tno vmrk ii kin[:  trnnsforrad to Croup 

atyc22c, -1 ihoy w r o  fovnd ontiroly safisfuctcjry for yrc- 

.r ' - 5  . . . . .  
x. .- .+.>:>. . .  . . . . . . . . . .  . .  

. .  (:E . \ ; .  . .  
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GROUP Ckl-9 f3ONTIiLY BEPORT -- H, A. Pctretz,  Group Leador -- ?Jag l u  1945 

. 1. Cupferron separa t ion  of 
hezvier e l a m n t a  f r c m  
plutonium 

Sini, G i l d i .  l i irt  

PROGRESS ' 

No fur thor  work has boqn dona on the problem of o x i d i z i n g  
totravnlont uraniun to the hexuvclont sl;uta ir. tho prosencc 
of tstravalont  plutoniun. 

w i l l  bo t r i o d ,  h s .ot i s factory  working curvo has bson 
~ r i p a r e d  f o r  t n n t a l m ,  ard nlthough it x i 1 1  bo of no use 
ia the  cu2ferron schame; it ni l1  b c ' a ? ~ l i a d  i n  %he huxona 
extrcrqtion rret!iod (sse itm .i 34 h l o v : ~ ,  fi f i n a l  ra13ort 
on the cupfsrron procedure is i n  prepsrution. 

i3xcessiw room contaninnti in has bccn traced to the' sgarking 
of SO microgrsn 3a:aples of 49. ma exhaust duot systan '. 
sarvicing r o o m  130 RIX~ 129 has beoii found t o  be v i r t u a l l y  
use loss^ so that any activity escaping from the spark 
chaiiber has an oxce l l ent  ohance of diffusing, i n t o  the room. 
20 renova t h i s  health hazard tha duct system i s  to be ra- 
designed, ami ta connecting h o d  is . t o  bo constructad i n  , 

which all active sarnplcs aro t o  bp arcod or spsrksd,  
double-compartnant spcrk ohambor 'is bejag deaignod to f i t  
insidr- the hood, and t h e  d i r e c t .  spuric analgsis w i l l  ba 
roSU%3d upon i n s t a l l a t i o n  of the new squipnent. 

Fwther work i s  contemplated, 
and such oxidants 63 hypchlorous  snd aquaous c h l o r i n s  

. 

h 

I 16. Xachanism of P.6. arc; Nox Us08 standards aro boing praparsd, containing Moo Bi. 
Cd anrl hu as internal standards, Photomtric  evaluet ian 

with a stundard'sarias of spectra for  such snmplas as  de-  
7;axlcrr Kschtriab of impurity concentrations w i l l  rcplaca visual comparisons 

. s o r v ~  nore eacurata analyses, . 

25, Scm-aary of ana l f i i cu l  
services Samples corilplctcd and roportad drring A p r i l  194s  

. .  

Groug , , 

.- >: 0 . - 

Ordnance . 13 

. Physics 6 

3iscellanaous 1 1 

Total 23 1 
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3.1. I natr una n t a t  i on  

32, Ap.plicakion of tho 
pyroolac t r ic  2tsthc0 
to plutcinim oxido 

34. P:w analyklca l  separa- 
t i o n  of zirconim,. ,  
t h o r i m  and othdr  e 
impurit iae from Pu 
by hsxone ' ex t r ao t ion  . 

proaaduro (see also 
' UHS-134 

!lirt# J. Millcr, 
Rudoff 

.. . 

-. ._ 

, 
i 

il 
/ 

k mors fool-proof c i r o u i t  has b a n  ins:ailcd, vrhora5y any 
conbillation c j f  i;ho thee excitinG sowoes  and t h e  tvm 
speck-ographs ray be used.  

Ccnplotion of E; safe arc strind ar.d rpdry=l;oxIr hood is 
QX?~C-$GC~ dai ly .  
oxide w i l l  ba resumed u?or, their i n s t a l l a t i o n ,  Since 
plwimnim-ga11l.m a l l o y s  are of oonsidorablo i n t o r e s t ,  

9 

The pyroolectrio analysis of plutonium 

,VCJ are ixopuring s tandards  to f a c i l i t a t a  t h e i r  ana lys i s .  

Studies have been made to determine optimum aonaitione 
for extraction of Pu from aqueous media by hexone. 
e f fao t s  of several poss ib l e  intarfor-ing ione wmre a l s o  
studiad the followinp; rasults obtained. 

(1) O p t i m u m  acidity is 2,O - 3.5 I HNG,. 
(2) Optimum Xlflh*"O, ooncentration is 5 1-12 M (ssturated),  

I n  prac t ice  7,5 I l  XI&It03 is used, 
ta 5a ttvofdcd bacatise all q X O a  must be dglStfGybd 
prior t o  spoctrochemioal amlysis. 

( 5 )  LOW tsnpraturo seams t o  f3wr +hi s  extraction and 
nigh ton9erwtuz-a on t h o  othsr hiad docreasas the 
er'f iciencg. 

0.1 ?I" 

noticeable in t a r f a renza  at 1 . 

The 

A large excess is ' 

(4) Sulfate c e u ~ e s  se r ious  iniiorferonces i n  OXCC)BS' of 

(5j Chlorido has l l t t l o  effect up t o  0.1 E, but causas 

' ( 6 )  Acetate and c i t ra te  havd no e f f e c t  up t o  1 N. . ' 

(!I1 reduces F U + ~  t o  non-extructabls PL& 1 ;  
( 7 )  Iodide Intorfares quits sor ious ly  i n  excoss of 0.01 N 

Sinoa a l a r e  ohango i n  pH of  the aquaous so lu t ion  contain- 
ing t he  metal ion to be s tudied  might have a dala tor ious  
effsct on t h  hexone ex%raction, the p a r t i t i o n  studies 
were prgocsdod by a short oxamination of t h e  effect of  
ox t r az t ion  on the n i t r i c  acid content of the aquoous 
phas~, both in tho prossnco and tho absenco of amonitah 
nitrato, 

(ai In tho absaoce of ?r&HOa. 

(b)  ? I l .  

1 I aqmous IMO, was 
vir tual ly  unaffected by haxona ex t ruc t ion .  

0.6 P nrU.0, in saturated 
FWliWO, solution rose in pH from 0.2 to 1,L after . 

' 

th rao  oxi;rmctioos, while 008M UNO, vmnt from 0.1: to 
LO, Thus tha lase of H?IO;uzas noi serious even +n 
the presence of large quan t i t l e s  of FFH+ITO~. . 
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35. At.te.1pt eo develop 
k qunnt i t a t i v a  G ~ O C ~ ~ O -  

chsmfcal method for 
.. . ' f2Rur1 of E 3 i 1 1 ~  scnploo , 

Bsclmlder ; Xachtrieb 

37. Tarrnic acid Illothod 
for Z r  and T i  i n  
uranium rad plu%oniw, 

PROGRZSS 

-. . ?arcoiii.m was not  extructed by hexone from 1 F or 3 IT 
IIIIO, cc.ntainin[; 10 1.: XI~XO;, over .a r a n p  of Zr content 
frm 0.24 t o  9,6 rqz/kl. i3iomu%h F'IOS 'not  extracted i ron  
2-3 7: !iF!O'o, 6 I d  1.. I!lg?J03 wher, the B i  cotitont vias loa t o  
6.1 n & ~ l .  
c o n t a i r i n c  0,33 :i~g,kl ' i a  baing studied fu r the r ,  

Tic ,dss t ruc t ior i  of ':no Nlkiu'O, rociaining i n  tho aquaous 
phkso a f t o r  c. hmom oxtructioa of  49 has boon invasticatcd,  
and an affective tsohniqua h a  h a n  fourxi. nhich involvarr . 

the 330 of aqua1 -parto of conc. IiT.iOo3 find 321, vmrnod wdsr 
an infra-rod lms0 t c i  destroy tho  FI~X03, unci anothar 
a p p l i c s t i o n  of' i i C l  t o  xwT?OVQ t h e  XXO,, This co!nplste 
d e s t r u c t i o n  of ?T!.+,baiI, 'allows t h e  us0 of oopper electrodem, 
LIomver, t o s t  on rccovai-y of TA, Z r  6;nd D i  .fro3 X&%O, 
solutions and ac tua l  tiqueous pirasea from hemneoBxtrac.tione 
i n d i c a t e  considornble losses;  which are bin&' invastigatod. 

n pc~ssii3la a l i g h t  losr; of !3 from e s o l u t i o n  

Satiofs.ctory m r k h g  cwvus for ebotit five dements  i n  a 
e o d i m  chlor ido  m t r i x  havo h e n  prepared. but no coqmri- 
soa has baon m d s  o:r .  theso cu i ios  with oorraapording 
c*gvcn fron other m:rtricas.  Difficulty has been ancounhred . 

i n  setting up tha oi l t ica l  system r ap id ly  t o  Give unifom. 
a l i t  i l l uq ina t ion .  iJsrs of the instruxent f o r  oth3r pur2oses 
m k e s  this aliznmn-5 a froqusnt and t ed ious  opsrotion, ' 

To f a c i l i t n t e  the nutter &i 2n dia. quartz c y l i n d r i c a l  lens . 
( f - l .  400 mn) hcs been ordered, 

Z' i romim and tii;ani*m tire coproclpitcted :.rith 5C)O nicro-'  
gram of t i n  on %!I@ add i t ion  of 5 nig o f  tennic  ac id ,  The 
p r e c i p i t a t i o n  is carried out i n  1 ml of' oolritioa which ' ia  
0.2 ?I in IXCl nrA 'l/lOth arcturatod with re jpoc t  t o  arrmxiiurn 
chlor ide ,  Coagulation o f  t h e  tannates is accom~118hsd by 
haatirig for about lrh minLri;a i n  a bath of .boilinc mater. 
Follo7xing cen t r i fuga t ion  and ccoling the  supernatant solu- 
tion i c o n h i n i n e  110,+2 or Pug) is dram ~ f r '  und t h s  mixod . 

i;an?c;rt;s pracipi tutc  washad w i t h  1 r n l  of 2 ' N  ECl end aga in  
centr i fupd ,  3.93 m%crolitoro of 2 H i3.X is then edded to 
tho prscipituts m d  C;er?tlr heatad over an o p n  flama. Sn, 
Zr ard T i  ~ S S G  In to  so lu t ion ,  lcav inc  guniy rosldue of' 
h r m i o  acid, The acid so lu t ion  is urlthilrtxwn and evaporated . 
to dPriSSB on cop..ler elactrodas for e x c i t a t i o n  iii the c9n- 
vcjntior?al manner. :'recipi.(;rrteo of Sn. T i  end Zr from a ' 

aolut.icn initially oontaining 5 mg of plutonium following 
one FA@ thrao mehings,  resp. Freclpitation of Th, Te and . 

Cb by t h i s  mothod has bean a t k y k e d  -- unuuccossfully. 
thus far. 
w i t h  Sr, servlng cs %xv i n t e r n a l  itandard. 

Photonatrg of the Zr and T i  l i nos  icr plannod, 
. 
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.. n a : I ,  Stucllas in axtract  ion 

r- 

Intorose In +&c systan: GaCL,-KCl-isopropyl s t h o r  haa 
m i s u n  i n  comaction wi!h the searoh for E!. &thod o f  
sapcrating pl2.i~z-1 from p l u t o n i m  in a11o:m of these . 

e l mmts. The sytr%m w i l l  tIa s tud ied  i n  xuch t h o  Sam 
vmy 08 the PoCi3-:K1-isopro;;yl etl ior 3;r~tc:a, in an 
effort t o  f'imi t h o  conditions f o r  most ccnplato sapura- 
%ion.. 

I I i  *!?e 1u3t rccnth~y !.-s;;ort (L,,T.:S-~S~ j' t!m d i ~ i c u l t i e a  
oncovntcrold ic tho dstar!niristion of su31':tl;s in 49 solu- 
tions viare Indicutzd,  llhasci d i f f i c u l t i e s  h-svs beon SUC- 

,osssi'ullg swnouittxi by. tho  follorrinc p i - o c o d ~ r e  (C. L, ' . 

Luke, Indo Ens, C ~ J B - I L ~ ,  icnal, 2d. 15, CO2, 1%3 j. Tlzs 
su l f e to  i n  %he absanca of 1ij.tra.kc-s roduced ,to hydrocon 
8talri.de by D. mixture of hydriodic  acid 
acid and hydrochloric acid, 
swept out of t i s  ?mi l ing  so lut ion with nitrogen and 
absorhd in am.oniaoa1 cadmium chloride, .ir? excess of 
iodim i a  added t o  oxidize  ths sulfide to s u l f c  and ths 
'exc93s iodine t i k r n t e d  r:itli t h i o s u l f e t e .  I f  nitrate is  
preaerrt, it must b~ cmpletoly renoved or" VOFJ l o w  rosulta 
ere obtained, Thla  is accofiipllbhod by cvriporating tho 
nftrsts solution with perchloric acid. 
m m t  Le done by vigorGus boilhg cr all t h e  r?j.trato is 
not expallad, To gunrd a,yaiiist; 1056 of si l lfate.  cv:;;_lora- 

chlor ic  acid rcsmininz i o  t h e  solution; a1)Daruntly dose 

kypophooghorous 
Tho hyciroEc:n sulfide i s .  

Tlis  evaporation 

t i o n  to Co~plSto dr3Xai8 U L V O ~ ~ O ~ ,  The 'roeiduml p r -  
- -  

E O ~  resct with tile redwing  mintura. . 

I n  t he  sbscnoe of n i t r a t s  ta corqlete ~ A ~ , I J ; T E ~ ~  can ba 
i n  20-30 minutso,  In tine pi*ssence of l23-krplb30 3/4 - 
hour is required. 

9ecoverioa of Sulfate  S u l f u r  froir? Uranvl S u l f a h  

mado 
1 

Taken - Found -- % Recovered - 

Tim positive, srrcr occurring i n  t!!a prosoncs of nli;rcirto 
has not EB ye% beon immtlgatod.  

http://8talri.de
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JOB M!D PERSOEEL 

40. Urani.m I n  urine 

Bachcldor 

41. iinnlyeis o f  FuFG 

J. ?:illor 

Racefit .Asdies for mathodo c.f solution have been mad@ 
with tho falloalng results : 

(1) 10 mg sermgda heated ~t -lOO°C in. a sea led  tube wiCh 

s i t h i n  3 hours, Heating with ifi10, i n  rr. opan con- 
$ainor required sovcral days f o r  comFlat9 solution. 

(2 )  10 ng sample heated to 100°C in a sodled tuba with 
. 1,h ml 12 I? iE1- Solution KEG complsts.r;.ithln 10 
' ninukoa, Lho prsssu1.e 6d~rns t o  bs ~3cessary because' 

hosting with i i C l  i n  ~ K I  .open oonta'incir d id  not h k  
nuch elfect, 

' 112 n i l  16 I? HNOa. Smple  d isso lved completely 

-1 

(3) & i l e @  10 xi~c scsniple wit11 1 n l  concentrated XI. 
. ;sided j%YO, t a d  heated u n t i l  tho san?la disso lved.  

(4j Doilud 10 q aurnplb with aquaous so lu t ion  of oxalic 
3aquirad lesa than ar? hour.. 

acid..  .i&ded 1EOa u ~ d  .hosted w i t i l  tho smplo d i s -  
solved, ilequirsd h a c ;  than an how. 

' -7 
. . .  ' i  

. .  . .  
. .  

. .  

. .  

_. .... - .-__..._. J I: 



8 .  DT'-site west area Solutiozi prcpretim hes been sct up a d  is operctinf in 

Operaticm $2 has been built in X build- mil mill start 
Listallat ion K-4 about cs it x3ll at DP si te .  A p i l o t  p l m t  for 

. .  Abel Eennett J 
FochialtJ Idcndec, ' 

. opratim in a f a  days, 

Xratzer, L q n c r e ,  . . .  
: - 0 1 S O E  J Thompson . .  
.. 

. .  

I 
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The  rem..,^' of r;li zose co.:nts f o r  tI:e :::octh 0:' Acril 
nas '13 c/n cs coapnre6 to ti c / a  f o r  ~ m c : i .  

. avereLe nogc cour.t was 3,200 c/l, or-d the  hi;iiest sinsle' 
nose count YXLS 11,900 c/=. 

Seventeen contniaineted scciclents occurred 'cluring the'' 

due to Erocidental fire, one  fro^ spontaneous f i re .  m e  
RES an exulosion due t o '  aE ether flash backo in. one a 
.sol.xtion boiled out of its containerr ore was due t o  

Tho ~ii;;hcst;' . 
' 

2 ,  .Contacinated aocidect . 

reports . mmkh. Llevcn were &e to s p i l l a g e  of mterisl, one WES 

Trib?Jy. 2 .  h c h ?  , , 

. .  acci2ental breakaze by jar,itorsr and one vdas due to k=and- 
. 1% of coataninate6 objects by carpenters ish0 were not ' 

i n f o m e d  of the danpr. 

The ether explosion v,as perhips the most serious accident, , 

no t  on ly  because it prc2.uced burns QI~ $he-pcrsOnnel in- 
volved, b~t becuxe it cauld easily izam bean E mch larzer ' 

exFiosiorr. cad v:as prevented frorn bejng o m  orily b;lr t h e  
'quick action of Q ne:nkcr af' tiie la3ortitory. 

- 
lhst month. 

3 alpha %n2 Corntars 
26 Plutos 

2 Ed Survey Yetors 
1' Snoop 

I 

Addittoral instrumnts have been ordered from Chicego 
Yetollurgicnl rLaboratory f o r  use in,the Tech Area and at 
the ne7 DE' Site. Thsy arc cis f o l l w s :  

' 44 Super ~ueto ( n m  model t o  replEce ~ l u t o )  
21 Alpha Faad' Comkers (3 i'lill be modi f i ed  for 

laimdry umn it  orine) 
6 Portable k-lpha Survey ?.?e.ters . 
8.GK Survey r:c%ers (beta a-nd g r m ~ ? ! )  
3 Frisking 2eGers (beta and gamma, for lamdry 

monitoring) . 
4 Stm.dard Alpha Counters 

3 Counter units for air samplers 
. 26 Alpha Air &%plers 



4. Conta!i?k.citc.d letindry 

. ?,gmriry 'staff protsct ive ~amsnts, i),43G ra3ber i;loves, nnci 293 rcspirn- 

The loud on tho launiiry i:ac ~r'adually increrzsed, reachin;; 
' these  fiLurcs for the post :aonth: 23,737 pieces of , 

a. uoi-s . 

. .  

?! is ceP lmeous h r i q  the past  riontli GI:-12 hcs been undcrLoinG expansion 
arc! reoqpnizct io3 and' th is  process vA11 coni; iKue u n t i l  

' tile .total porsonr,c?l q:;ota 41~;s beer- f l i e d .  
6 

A method of rno:litoriq m d  ciieckin;; tho rrrival and de- 
pEr?:ure of' l\' contxiners has been developed. to tilt3 setis- 
fictior? of Qsenti-ty Coztrol, Sccurity Office, Uedical 
Group cn6 tho 3'. I .  Groiip. ii s p l i t  of rcspmsibi l i t ies  ' 

be?xcen the l,?edical &n2 i!. I- groups has been decided on 
as pcr mmo to L. TT. ITenrpe1rnoz.h dcted April 23, I'O45. 

. .  
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PROGRESS 

!?OtI3: The present job of  C!.?-13 is t o  design and c x p d i t 3  thn cons t ruc t ion  of the  
building8 nt DP S i t a . "  t o  assist in %he design and prccirroment of e q u i p x n t  for the 
b c i l d i n p .  and to arrar?p for i n s t a l l a t i o n  of  the cquipmnt  and tho o?cration of the 
49 prc'ccasIng plant i n  tho 'iesi; iirca. 
olose ly  with.2!..5-13 i n  t h i s  work, Technical as-wcta of t he  work are ra~iorted k? tho 
rosoarch groups. 

"lie persons l i s t e d  below are those working 

1, East Area building 
cons t ruc t ion  (f'rjr c2hl.5 j 

Goodwin (CStI-1 j ,  Crsmr 
(CI.Z-l5J, Doon (Ctl-15) 

Z '\;'est Axera buildiq?, 
oonstruct i on 6 

'Veltnim D Goodwin 
( C l b l  ) Pahler  

3, Get o h m i s t r y  ? .  

. .  oprations 

13uildings 51 and 52 scro progressing rapidly.  
occupanoy of 5uiLdiiiga is planned for.Juhs 1. $11 con- 
struction work shr;uld b c m p l e t a d  by Jam 15. 

Beneficial 

' .  

Construction is  on schoduis., The t a r g a t  d r t o s  for 
benof io i a l  occupanuy of ih main work buildings are: 

. .  Rldg. 2 June 5 
' n  3 10 : 

" 4  1) 15 
n ' 5  9 20 

St appears ,that . these approximate dates will ba met. 

Oparution 1.'  'Thia providas roagant so l~* ions  to sovaral . 

0th-ar processas. 
is  nearly all hare or ordered and ' tho  design wark on the 

-- 
Room laxorits a r e  conple-ter , aquipmnt 

operat ion i s  a s s e n t i a l l y  com?iste. . .  

3pera t ions  2 and 3. Thaso op&ations cover the rocomry 
of Pu from so lu t ions  and used r e f r a c t o r i e s  sup?lled by 
othar  processis,  I n  Oparation 2 tho solutions rim con- 
can?xuteds i n  Operation 3, the product i s  pur i f i ed  by a 
p=roxido p r s c i p i t a t i o n .  Ues.ign is p r q y e s a i n g  very 
sati  s f , m t o r i l y .  

Operation 4. FuriPicot ion.  Apparatus. is s k i l l  being da- . 

signed fcr t h i s  opcrnt ion.  
borora avcrythinp; is d o s i p 0 d  and ordared for  plant 
operat ion,  . 

IJIuch work ra:;mains t o  be dona 

Oparstions 5 nnci' 6. Production af  PUT, aad reduction t o  
c w t a l o  Design arld proaursmmt of' cquipincnt is i n  good 

Oporations. 7 .  9 and 9. 
tonium, h o t  press ing  and c lcaning  and '.plortFrq, r sspec t iva ly .  

P u r i f i c a t i o n ,  remelting of plu- 

Tho op~retions are f a i r l y  d e f i n i t o l y  d&idod-upon and 
design and procuramnt taro proceeding rapidly,  

' 
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7. Yrocursment ’ C O E I ~ ~ S ~ Q  aquiymcrit l i e t l i  PXG boirig prsparad for a l l  
operations, and tire conpletecl f3r m n y  oprat ionol  To 
date, a l l  ‘itono ordorod 61-Y promised for delivery i n  
sntisfacborg t im.  . 

Zest shop viork is baing dona I n  Chicago. 
t i m a  it st1qxm-s that a l l  shop cork will be conple.f;ed in 

Ak tho present 

’ t im for i n s t a l l a t i o n  ’ 

. .  



1. Qic-step Frocipitation 

5 - !~y!roxidc-oxalate 
pr oce 3 3 d.cvc lopsont 

.,. . !'. rce 

6 .  I M r z  operations 

r- 

PROGRTSS 

fi-fter tho fow- th  milking, the reminder of the 6 o w c e  
(Cbout is0 curies) v.=s evaporated t o  dryness ar-d tu1-nc.d 
ovar to S e p e .  

ii,five-curie B a - 2  source Eas prepared for Scrgaarun. and 
c. nmiber of smil sources (30 - 200 millicurie6 (36~11) 
\=re made for ~ t a t i c  K a b  t e s t s  (G-6). 

. 
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"l'ELY PROGRESS' RZPORT OF TH3 CHSAISTRY AND idZTPUURGY DMSION . . . 

. April 1, 1945 

During. March 80m changes have occurred i n  the organization eohe.m, 

par t i cu la r ly  in. reference t o  radiochemical setrvice work. 

'whlch formrly contained a l l  work of this typo, now w i l l .  1M.t its 

attention to the water bo i lo r  and filscellaneous radiochomical servicela 

oxoluding RaLa and poloniurr,. . 'Theso two :ob0 w i l l  be handled by poupa 

14 and 15 rsopootivcly.  

Group CM-4, 

Tho laadora of these groups are now, for Cl-4, 

Lindsay .%lmholr; for C!S-14D Gwhart Fricdlander; for C?:-15., I. B. Johns. 

R, Go Darloon w i l l  retain ca suprvioory function in regard t o .p r l l  t h e e  

groupe 

. ~a w i l l  bo soon in the report of group ~i.1-4, an i n t e r s s t ing  e f f e c t  

of the v a t o r  boilor operation h s  been confinned by chemical m a l p i u  

dfter boing poatulr tod by the p h p l o i a t  operatorad The high neutron 

dsns i t i sa  aro destroying n l t r i o  acid in tho watsr boilor  uranyl n i t r a t o  

solution. No preo ip i t a t ion  of uranium has yet ooo~~rrod ,  but th ia  i s  ex- 

plainad by the known pro'prty of &any1 nitrate aolutiona that UO, may 

be held i n  so lu t ion  up t o  ea considerable ooncentrafion. 
I '  

Tho' i iah  group ha8 devwlopod and is putting in to  operation a new 

ohomical procoduro for the separation of radio-lanthanm from radio-barium. 

This procodure is a tmo s top  arooeas and consists of tho p r e a i p i t a t i o n  of 
I 

lanthanum hydroxide t o  ef foot  a separation fron barium and a subsequent . 
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. p r e c i p l t a t  ion of lanthunuu oxala te  t o  provide a convoniontly f i l t e r a b l e  

prsoipitots ,  Tha old procssal d i r o c t  prao ip i ta t lon  o f '  lanthcrnwn phoaahats 

from tho b r i m  solution h a  become un8atisfactor:r due t o  the newer requirs- 

rdnta  of the uciing Eioup i n  romrd t o  Geometric configurat ion of  the prs- 

e l p i t a t s  and i t 4  holder. 

Zxpsrlonce i n  casting and hot  Prsssing plutonium in h i i h  donsib-  form 
I .  

is baing aocumulatod, It  now a p p a r s  possible t h a t  magnesim cruoibles  

o m  be uaed for l a rge  m e l t s  In plaoe of the more d i f f i c u l t l y  prepared 

oerlm aul?hide, scc le  have 

rade with satiafac$ory rseults  (99,1$ yield ). 

f 

.ho redwtiona of PuF, t o  metal on 140 

. .  
I 
i 

j . .  

! 
I 

. . . . . . . . . . .  . . . . . . . . . . . . . .  . . .  . . . . .  . .  . . . . . .  . . .  

been 

-:1 

' 1  

. .  

. 
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,c .GR(?iiP C?,¶-1 tEO3!HL,Y REPORT -- R., 1I:Dunlap. Group Leader -- A p r i l  1. 1945 

,POD AND PERSONNEL . PROGRESS 

1. PGonitoring and decon- 
tamination serv ice  

i b ~ ~ l l  l&x im and 
s t a f f  

3,. Goiieral aafety 

Chemistry and ;r!etal- 
. lurgy Division Safe-ty 

COm?ittba ( b W b l D  

, Ham~e~lmnn(A-G), .. 

kiinoh. Korohaw (A==), 
Dunlap) 

An averags of 36 hich oount locations was decontaminated 
d a i l y  ttwcughout !.!arch. Use of the Super-snoop t o  mako 
tho usual laboratory surv6y6 has bear, continued. Swipe 
sanplas ham 'ken taken d r i l y  i n  laboretor iss  which do 
not  lend thimsolves t o  ti10 use of t h e  Super-snoop. 10 
accidents  involving the  m t e r i a l  occurred. 7 were duo t o  
s p i l l a p ,  2 t o  breaking of  .beakers, o m  t o  sprsad of con- 
t an ina t ion  throueh ths handling of objacts  by parsons not 
informed that the objects wera contamlnat::d. 
of l i t t l e -usod  rooms or storage rooms .has b a n  ins t i t u t ed  
i n  order to provent the sproad of contaqinution-booring ' 

dust,, A l l  protective (I;armnts fro= nhotrr luborator ias  
have bson washed and monitored seporataly. The u s u a l  ' 

spot-chook has bean continued on remining garmenix 
coming from the laundry. Over 15,000 pCecss of protso- 
ti- clothing, 314 respirators and 7.385 rubber gloves 
vrere cleaned' during the  month. ' She avorep of a l l  nose 
counts takan during tho month was 6 ,  
nose count was 32, The highest single  noso oount was 196: 

Dust control 

, 

The h i g h s t  average 

This soot ion  w i l l  be reported is eubsequsnt monthly 
reports by. group C%i-12. 

. This oomkit+,ea ha8 bean rs-organized and now corieists of 
the followiag members 8 Dunlap (acting chairman). Hcnml 
(Ctlr-8 j. IIeinpelmm (A-61, IIinoh (CM-12 1, Kerahew (8-12 j, 
a reprossntat iva of '  DP e i t o  ( t o '  bo 8010Gted)~ and Konnedy 
and Smith (ex of f i c io ) ,  

The regular  monthly meeting of  tne oommittee, was held on 
%arch 2 9 ,  1345,  All ~ 6 n h - s  excupt I-k. Dmlap l'iorc' 
present. 
(1) A fu r the r  i nvas t ig r t ioa  be =ado of t'na poss ib i l iky  of 
obtaining a sa t i s f ac to ry  tr1ar.n system t o  no t i fy  key s t a f f  
mmbers of a general smarsency. 
clocks be procured and clock sta5ions placed at various 
points  throughout D buildine;, 
and.roving staff manbsr f ire  guard w i l l  bo raquired to 
punoh tho d o c k s  while nskia& thoir inopection t o w s .  
(3) A dstormined e f f o r t  bo marla t o  obtain nore storage 
space for tha Cid d ivis ion.  (41 h immsdiata invast ignt icn 
bo made of the prQc t i cab i l i t y  of i n s t a l l i ng  fl ltars on 
t h e  exhhust ducts  of hoods in w h i c h ' l a r p  quan t i t i e s  of 
material are processed. (5) An outside stairway leading 
t o  ths roof of D building be oonotructod. 
enclosing tho hand counting assemblies be shortened. 

The cornnittoe m d s  the fo l lminC recormendations a 

( 2 )  Two watchnan-typo 

The roving socurity p a r d  
.. 

' 

. 

(6.) The cabine ts .  
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GitOlj? CH-1 :?;OBTnY RGPOHT r- R, 'E. Dunlap, Group.beder -- Apr i l  Ir 1945 (Cf3iIt.j 

3, Light ooritmiaation 
con t ro l  

I i i i l  

4. Lib~ary ressfiroh 

. 3'2rien 

5, 5:l;andard so lu t ions  

Si3vor arta 
ELS n istants 

6.  Toc:kmj.cian s Pool 

H i l l  and a s s i s t a n t s  

D i u - i q  the p s s S  month mny of tho rCGV\;:)US ~ O C C : : L W ~ ~ ~ -  

tions of t he  Safety Conmiittee haw .been carried out .  An 
anergmcy l iy ,h t in& system has hexi ins tn l lod  ir? 0 building. 
1 ~ n  rdequato supply of F i r o  extingaishars. has bnen placed 
iF- all buil&ingc occupied by the CU div is ion ,  
shad for aosrgsiicy fire fighting equipmnt  is baing srectod 
opposite t h o  main entrance t o  D building. 
ing s q u i p a n t  is available and w i l l  be plaood .in the shad 
upon i t s  completion, A l i s t  of t h e  tochnicel. pcrsonnol 
to bo n o t i f i e d  i n  the  event of ti l oca l  emrgoncy heo bcsn 
pos!:ac.i on t;kia door  of every laboratory. 
s to raee  p i t  f o r  spec ia l  solutioris have boen s u h i t t s d  t o  

Dow's off ica.  A completion data of April  37th 50s 
been requasted," Thir ty  smll 8Lza desks  havo bxm ordered 
t o  replaco the large dcsko now u?od. i n  the  hallway3 Gf 
D building,  Tino calcium storegs h u k a n t  has beon mcvd 
from the proximity of D building. 
painted 03 the. hutnant warnine against tho use :I? wntcr 
i n  the ovant of ,f ire,  Tho fluorine storage shnok (G-4) 
has h e n  noved f r o n  the proxirnity of D building, 
have been constructed t o  enclose the hand counting wsem- 
blicss which ars t o  ba placed a t  s2ruwgic p i n t s  throughoiak 
D building, A smll hand counting room has bseli am.- 
a t ruc ted  i n  tho Rain ontrmco'  t o  D .building, 

This xork hna been disoontinwd 98 a spacicl problom,. 
although t he  procedures i ~ ~ ~ h p ~ d  k i i i l ,  i n  t h o  mriin, con- 

.tiniar to be followed. 

' he  s t o r u p  

The fire f igh t -  

l'lans of th.3 

.. ' 

krge .  signs. Iriavs boon 
, 

Cabinets 

. .  

Six reports wora oomplstoa dur ing . tha  Zast month. No 
zurrect p s r iod ica l ,  repork8 were .subnittad. Tna work of  
t h i s  section ha?. b29n &Featly cur ta i led  by tho absarise of 
parsofinel. 

This work has been trtlnafsrz-eci t o  group CY-9 and w i l l  no 
l o n g r  be included in this report. 

Tho recoot reorganization of tho Tedh p9ol has rseulted 
i n  increased af f  iciency and improved .service, 
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, CROUP CN-1 X9NPIILY REPORT -- R. U. Dunlup, Group Leader -- A p r i l  1, 1945 (cont.} 

JOB AND PERSOW?EL 

7, Uncontaminated muchine 
shop 

Uuadiekar and ass i s -  
t-ant 8 

'3, Coordination of outside 
serv ices  

povmll. Goodwin, 
?derryman. 3ills 

PROGRZSS 

The recont reorganizat ion of t h i s  sorvico has rasultod i n  
increased e f f i c i ency  and improved service. 

The system of oontrol led p r i o r i t i o s  on outside services  
t o  asswe work b i n e  done i n  t h o  order o f  i ts  importance. 
t o  d iv is ion  act ivi t ies  oontinusa. 
were i s 8 w d r  approx'imtaly 85 ,of which 'remain uncompleted. 
Tho delay i n  teohniaal  aroa services  is about as follows:. 
plumbsrs ons week. oabinot mbrs and e lec t r io iana  two 
we0 ks . 

About 340 job orders . 

Kith the  arrival of the bwaunee furniture, i n s t a l l a t ions  
i n  U - 1 5 1 ,  152 are nearing completion. K-4 ha6 bean oon- 
ve'rted into a temporary so lu t ion  properation roorn. nork 
has beon oomplated on tho crucible  storage hutmant located 
behind Q building;, Rooms D-203. .D-210, and D-211 have ' 

bcsn subdivided t o  c r e a t e  offios space for g r o ~  CM-13. ' 

13 tram-rail arid h o i s t  asscrmbly was ine ta l led  i n  D-134. 
d hooded cabinet was i n s t a l l ed  in D-31lA. Two 6er::ice 
ontrnnoes Wsra cut under D building. New dry  boxos a re  
being constructed for use In rooms 0-101, D-1@4, end 
D-317. Constsuotion has been s t a r tod  on the new addi t ion 
t o  D building which w i l l  be occupied by groupa CM-1 and 
C1.4-12. 
building t o  house t h e  atnor ext raa t ion  column m w  looatad 
i n  M buildlag,  In addition. many minor ~ e r v i c e s ~ .  incliuling 
new e l e o t r i c a l  c i r o u i t s ,  panel boards, axhauet fans.. ser- 
vice entrances. tables. etc. havs been providod, . 

Preliminary plana hevo b a n  d r a m  up for R new 

In sigma. tha  oonstruction of t h e  n m  25 maohino shop has 
been oompleted. The reconstruntion of t h e  hsat  trca'cing 
room i n  C shop has' boen finished. 
Clay furnace has been equipFd with an opan-typa, natural 
draft, f lw  of spac ia l  dssign. . The hutment t o  houss an 
a l e c t r i o  homiero used by group (22-7 i n  the reclamation of 
carbidee, is near ly  complete. Plans for tbe p i p h i t o  
storago viarohouse havs h e n  approved and tonstruct ion has - 
ommnoad. 
tho oonstruction af a e m l l  building t o  be used by p o u p  
CM-7 for khe prooeasing of powders usod . in the manufacture 
of refractory oruoiblss.  
a l t e r ed  t o  meet the  roqui rcmnts  of.group a-15. 
t r a l  acreen type f i l t e r  has bcen plaood on t h e  c i r cu la t ing  
water r s t u r n  system t o  replace the individual fi1,ters 
previously located i n  each return drain6 A 1 1  tha machinos 
i n  t b  graphi te  shop have been grounded t o  eliminato the 

The rrew Denver Fire 

Plans have been submittad and approved for. 

Rcoma 17 and 18 have been 
A con- 
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GROW CM-1 MONTHLY REPORT 0- R, iI, Dunlap, Group Leader 0- Apill 1, 1945 (cont,)  

JOB AND PERSONNEL 

8 .  (oont,) . .  

9. Miscellaneous 

10, Quantity control 

Roth. Stark, 
Saokhoim and 
staff  

. 
PROGRESS - 

poss ib i l i ty  of shooks, A l l  controls for the graphite 
shop equipmanti w i l l  be placed in the  hallway upon the 
arrival of the alect,rictal supplies now on order. 

A regular monthly report covering the status .and c ias s i f i -  
cation o f  division personnel. and h o u s i q  s t a t i s t i c s  has 
boon submit tad . 
In D uiimr'y : .idambers of  division -- 313. 

hpirtrnents occupied -- 65 

Braakdvm of personnel by sta tus  
r Married men '-- 70' 

wive 8 -I 21 

Single  warnon' .. --. 17 
WACS -- 12 
SED -0 160 

Single mon -- 33 

A new simplified system of Quantity Control hss b e n  
inaugurated in  Sigma .buildins (CM-11) whereby the oontrol' 
of material is  undor the jurisdiction of a so-called 
safoty officer; Operatian8 in D bullding have been 
oxte'dad t o  49. Oaily reports on the distribution of T. 
are mde t o  Mr. I . ' .C,  SohoonoVern oo-ordinator of the 25 

,program, I 
! 

I 
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. GROUP C!-2 PCiNTRLY 2EIJORT -- G, L. Kehl, Group Loader -- April  1, 1945 

2.  Service heat treating 

Duffy, Summers. 
. ?$unson. Sieelrlore 

General hsut treatment continuos on the coqonont parts 
of  the 20 nrn, 3 n ,  and 6 1 / k n  sun assemblies; and on nis- 

, cellansous steel tool  and dies. 
. .  . - . . .  . _  . .  -. 

. .  . 
. .  

. .  

. .  . 
. .  

. . . .  . .  
. .  . .  . . .  

. . . . .  

. .  . . . .  . . :.. . . .  . . . . . . . . . . .. . . . .  . . . . . .  . i :  

7.  Turgsten carbide 

. .  . . .  . 

- 

. .  

_1 . .  

A number of tungsten carbide conpresses nabe from ro- 
claimed, prsssod and sintered t u n p t e n  carbide p iecus  
have been examined rnstallographically, Barkin, 3ood 
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GROUP CM-4 hlOMTRLY REPORT -- Lo blmholz ,  Group Leader -- Apri l  1, 1345 

Hodgsa. N" . 

Lloyd, ?.5. 
Toinstock. R. 

4 ,  F o i l  preparat ion 

Yiller , hi. 
?Otter, R .  

A t o t a l  of 19 chambers ~iyere f i l l e d  with 02% 610P,, Five . 
for  R divis ion,  orto for Zinn (Chicago), 'four for C div is ion  
sad nine chambors for the portable  neutron couii%inc 
assemblies baing oenstructed by this group, 
t i v s  recovery of 3,5 g of? 82$ BIOF, was obtalnod from t h ree  
proportional counters which had been sealad,> 

A quent i ta-  

. 

. Forty one f o i l s  were prepared during tho pas t  m n t h  f o r  
othsr groups, These included twisve 49 f o i l s ,  nine 23 ' 

f o i l s  and ,tmntjr of tuba l loy  with varying 25  content. 
'Four- of the above f o i l s  were  prepared by tho  zapon tach- 
n i q w .  t w o  by evaporation and 35 by eloctrodspouitlon, 
One semplo of 23 iasas packaged for F-2. 

h fow prelirninery expa r imnt s  on tho absorption of Fa by 
Rrnborlito r e s i n  indicate  t h a t  t n i a  procedure of* Aers some 
promise a o  a rnsthod of i s o l a t i o n  of t h i s  olamnt .  

T'rh group her; spent most of tho mdnth working with 03-14 
OL.. R& problms. 

Two sanplss of so lu t ion  have b a n  withdrawn fron the 
b o i l e r  f o r  analysis .  
that n i t r i c  acid i s  being lost from the solutiono 
Analyses .carried out  by msrnbors of 'group CU-9 ahowed 
t h a t  aboct 25% of the original nitrogen.had bsen lo s t .  
Tho resulting soup is a so lu t ion  of a mixtwo of normal 
a d  .basic uranyl n i t r a t e s ,  Work has been begun on t ho  
physical and chemical proper t ies  of those solut ions i n -  
order t o  develop a r ap id  method for following t h e  !!!:NOa 
ratio i n  tho soup, This i s  of importance since precipi-  
tation of tha bas i c  n i t r a t e  w i l l  occur if tho losa c;f aoid 

' is allowed t o  oont inwo Tha n i t r a t e  oonoontration 5.s . 

being brought baok t o  normal by addi t ion of FNOs. 

l'hs gamia a c t i v i t y  of the  nboiler soup" was masured -with 
a Wictoreen rater and found t o  be i n  the naighborhoad of 
5CO c (radium aquivalont) 10 hours aftcr shu.l;dGm. ?o . 

s ign i f i can t  oorroaion of tho boilor has 'taken place,  

6 

' 

The pa of these samples indioates  

. 

. 

9. Instrumentation . Vork is i n  progress on the  proparation of tubas f o r  s 
portable OF, neutrarr counter. New tubes have ben, bsilt 
and f i l l e d  with IIFa (CZP B1(%?,), 
ind ica te  that tine o p s r n t i r i  c h r a c t e r i s t i c . s  of the' t u b s  
and the  e f f io i sncy  are sa t i s fac tory .  ?Aai.ntanance, con- 
struction and rout iao  com-ting work. have bean carried on 
throughout &&0 month. 

Stmd8r 6. Sturgsss,'R. Preliminary t e s t a  ' 

. .  
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1. Radioassay of Pu 
8 ample s 

Bradford , 4. Brom ing , 
M. Hahn. C.  Iiirt, 

' Hudgineo Roberts, Wood 

. 2. P w i f i o a t i o n  of Pu 

Fp Browny Carlson, 
Carritt,  Englar. 
Gorgen, Giffen. 
Hagon, Hueelton,, 

Sohell, 'Setzor,  
Taylor, ' Upohurch, 
Y W l l  

. Loroo, Peuroon, 

PROGRESS 

Three, hundred oixty-o0-n radioassayo for Pu w r e  mads 
during Maroh., Roberts preoise radioassay and IT! a assay 
are i n  fairly good n p e e m n t ,  
(C1-4 j with tho t i t r a t i o n  method a re .  low relative t o  tho 
rrdioassay. 
a c t i v i t y  of purir"ied nXA and Win Pu, 

h ' e l imina ry~resu l t s  of Boar 

.Work I s  oontinuine on t h e  a p a o i f i c  alpha- 

Two 160 g rum were carr ied out by the standard mothod kl;, 
The hold-up waa 6.15 and 3,6% respectively. Some d i f f i o c l -  
t y  Y:BS expbrienced in one case with poptizing of the f i n a l  
oxalate preoip l ta to ,  
t i o n  equipnmt l a  underway in  the r sosn t ly  a l tored  quartorf; 
i n  t he  NE wing of building D, 
oultioe with the  equipment appear t o  ham been BOlVOd., , 

and the  deeign and rnntsriala of oonetruotlon are now 
e s s e n t i a l l y  frozen. . 

Ins t a l l a t ion  of  standard pupriflca- 

The main oorrooion d i f f i -  

Eighteen 8 g rum wore mader several of which f a i l e d ,  
twcause of %oz l e f t  in'tho PU so lu t ions  ooming'fros 
reoovery operations, This eource of t rouble  is w-der- 
8P;ood and will be, avoided hereaf ter ,  .Exolusim, of the 
failureso the avcrage yls ld  was 97,6$, 
,2b of the hold-up i a  due t o  couos8 othor than the solu- 
bil i t lem of the qornpomdr involved. .Cr(MOs), hae h e n  
shownto bo OL betmr  salting-out agant for Pu than i m  , 

N&!JO3 in the a the r  sx t reo t ionr  but the improvenant t o  . ' 

date i r  no t  great booause of the greater d i f f i o u l t y  of' 
recovery of Pu from the atrippad aolu%ion i n  tha prssenoe 
of Ca(N0, lo. 
A total of about 430 g Pu ma8 purif iad, .  inoluding rc?handIed 
material. 

I n  genaral, about ' 

Conaidorable e f f o r t  continuos on plannirig for 
the DP s i te  oparatione. . .  

3, Raoovery of Pu The scale model apparatue for prec ip i t a t ion  of Pu peroxide 
was comploted and t e s t ed ,  and was found t o  work well. 

'Vi* BroRn,  D W y ,  Reoovoriea with the p r o x i d a  method during the month. , 

Flsmlnn,,, Gibson, . averaced 90-95$; the nethod appears t o  work botter w i t h  , 

Pilitman, Thomaon, somgwhat impure Pu than with pur i f ied  Fu. 
Y:o 1 f e 

A total.of 226 g Pu ?mu rooovmred and turned ovor t o  job 2 
during Maroh, Planning for tha DP s i t o  operations oon- 
t i n w e  t o  take a considerable part of  tho group's ti-, 

6.  Ssrslce and calibration 
of detsot ion lnstru- , 

nrnta . 

The neoessary oodA.ng equipment for radioassay of Pu and 
contamination control haa bosn b p t  in operation, 

Chadwi ok 
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JOB AND PERSOIDEL. 

7 .  Production of PUF, 

Anderaon,, Babe,  
Crom, Dumroaen 
Garnero Johns, 
bufman, Moulkon 

. 13. Produotlon of UF4 

16. Pur i f ioa t ion  of U e 

Connollys Kelchner 

8 

. .  . .  
. .  . .  

. . .  

- - 
21, Reaovery of U 

C O M O l l Y o  Davis) 
Harmon. Kelohner, 
Menker , Wichera 

. .  

PROGRESS 

Two 150 p; rune mra made by the standard .qmthod An. 
one oase 6 hrs. hydrofluorination gave a conversion to 
Put?, of 96.4%~ tho seoond run required 24 hre. hydtofluori-  
nat ion for  E 92,3$ oonveraiono pomlbly  due t o  the pap- 
t i c a t i o n  of the oxalate  ( job  2). 

Thirteen 8 g rune naro oompletod by methods A o r  B (oxide 
t o  t e t r a f luo r ide  ). 
oontinuee 

In 

Plamlng for D P  s i te  operations 

A t o t a l  of 1.67 kg snriched U from job 15 wa8 aonvarted 
t o  V;;; and turned over t o  CIJI-5 for reduotion t o  metal. 

'A t o t a l  of 1.67 lcg anriohed U waa pur i f ied  and turned over 
t o  job 13 for conversion t o  UF4. 

'7 
. .  

. .  

. .  ' ' .-A - 
A total of 1,67 kg of eariohed U m8 reooverbd, ohief ly  
from fabr ios t ion  residues,  
Do William and Yuster was recovered and p a r t i a l l y  
pu r l f i eds . the re  was oonsiderable evidenoe of impurit ies 
l a  t h e  material, 

The determination of t he  slnount of U left i n , t h e  stripped 
aolut ions from ths  rout ine  ether'extraotion-Wcow.rg of U L 

fron MgO l i ne re  and slag8 has f i n a l l y  beqn solved,w$th 
suf f io i ent  preois ion t o  allow deoisions 88 t o  wheth6r auoh 
aolutions are  lsan enough for dieoarding. 
involvos double e the r  oxtraat ion of a 200 m l  aJlq.tbt t o  

' a epc ra t e  the U from the  very  l n r p  conoentratione of . 
. 

&+a# using 23 t r a o s r  t o  es tab l ieh  the  distribu$ion of U. 
, under the oonditions involved, mounting .the fipal ,evapora- 
ted ethsr phase on $latinump---oounting' the 23 $hen dissolv- 
i ng  the material off the plate and +naJyzizg,for t o t a l  
U f luo r ims t r i ca l ly  ( f lwr ime tz i c  a n p l p e s  .by CII-9). Three 
runs made on one etrfpped aolution give re9klt8 from 
16-64 pg U par l i ter .  

The 23 sample submittod by 

The method 

.I 
.. 

Plans am being macis for a new wether shaokn t o  houlse the  
CM-10 extraot ion oolumn and os r t a in  other f a o i l i t i e e .  
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JOB AX) PERSO?!WEL 
. . . . . . . .  t-' . ' 

. . . . . .  . . . . . .  . .  . . . . . . . . .  . . .  . .  
: 

. .  . . .  . . .  
1. .;;'. . '  

. .  

r- 
5. Fabrioation of 

porous mota1 

Lipkin, Perlman. 
Spindel, Xeiasmn 

. .  . .  . . . .  1- 
. . . .  . . . . . .  . .  f ' ._: ,. 

I '  
I 

PROGRESS 
~~ 

. . . .  . . . . . . . . . . .  . . . . . . . . .  

. . . .  . . . . . . .  . . . .  . .  . .  

. .  
. .  

... 

-. .-7 
. . . . . . . . .  . . .  . .  . .  . . .  

placed in of porous uraniun, density ~ , a  g/om', 
of the 20 mm gun oras compressed t o  a oohsrent 
talr over-ell density 18.1 /ams, when atruok 

by a projeotile travelling at lo00 ft/fso. The sample 
assayed 99.f$% U. More samples are being prepared for . 

further t e e t a  t o  be carried o u t  by the Ordnance Division. 

The samples rebently prepared have basn maohinsd t o  
tolerancea of 0.0001n. 

. . .  . . . .  

. .  

. .  

. . . . .  . . .  .... . . . . . . . . . . . .  . . . . . . . .  . .  . . .  . .  . .  . .  . .  

. .  

. .  



GROUP ( 3 - 7  MOITLILY BEPORT -- C. C. Balk,  Group Leader -0 April  lr 1945 

JOB iBlQ0 PBRSO!NEL t 

3,, Crucafble productloa 
and research . 

i q  

i 
...._._,.A 

PROGRESS 

Production group ha8 made 133 cruolbles and refraatory . 

ehaps .  but ha8 been hanparsd by shorkagt~ of IJg@ poxder, 
The raaosrrah group h a  daveloped bettar =thds of &nu- 
faoturo of type U oruciblea (for 2 kg tuballoy casting). 
Boron contminrrtion I n  prosent Vitrafrax ?I@ oar. bo re-  
ducod by ~ ~ d d i t i O n 8  of l$ sodium carbonate or sodirn 
hydroxide'and firing in vacuun a t  1603°C. 
h a  virtual ly  no of.foct. . Boron reduoed from 4% ppa! t o  
less than 20 by t h i s  troatment, 

Production m3thods establiehed for XgO d i s c s  to serw as 
xolds in casting tuballoy 'and 25 gun rings.  

Firing in air  

. .  
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GROW CI-7 tdoIJTHLY REPORT -- C. C. Balb ,  Group Leader -- A p r i l  1;1945 (oont-) 
a .  

JOB AND PSRSOK'IEL PBOORESS 
i. 

. .  I i  
i: . .  
. .  

. .. . 

17, Fcibrication of boron Nork started on low priority, aimed at fabrication of B-IO 
i n t o  varioua ahapeso with addition of ninimum amount of . 

binder. 
rioh materials 

. ffaxsoolli )diller 

1.8, Lead-boron alloy 2& boron and 
gives e handleable material o f  a boron oonfsnt of 1,2 &/cow 
With less Pb than this, uompaote arumbls on handling. 

lead prase& at 30 tone per sq. inah. 
oompoeition compacta 

Snoddy, h m m ,  ,, 
Barnard 



GROW C:5-0 yOW.LY SEtWRT -- E .  R. Jetto. Group Leader -- A p r i l  lD 1345 

1, Reduction of uranim 

h h r ,  ilaich, 
5a-d li'oiss 

Testir,! of l inors.  
1J.X.T. *on .::go oontaininl: Z:% SiO, and fired in a catenary 
furrka u t  17%S°C mre t e s t s d i  three had poor bottoms and 
two were sutisfactory. 

F i v e  kcpe S (500 g) l iners  mde at. 

Low co~ivttraion ZF4. "ho batches of having convarsions 
of '33.G9,S and 31-66.z from the oxide wore prepared by CId-5 
for oxperimantal raductionc on the 250 pi scale. Tho 

' 

foram &urn a poor button of 99.36;& yield, : The othr d i d  
not ~ L v e  B, coherent button of  mdtul, 
thoso obtained by adding UO, to the fluorlda (.%a LCS-146, 
p. 19) i n d i c a t i q  l i t t le  differcnoe botxroea low. oonvareion 
and the d i n g  of  IJQ w i t h  the fluorlde, . 

These data aheck 

4. Uranium hydride 

Kirby. Churoh 

t 3 :  Roduction of Pu 

5'ift.j 
5(, rg saale warc not succeesful. Expwincnts t o  detordne 
. the 1or.last scnla for auocassful UF, reductions are planned 
i n  preparation for possible smll scale reduotion on 
epocially propared materials. 

WI reductions. . Attezpta t o  redwe UF, on the 

*..-... . . .  .... , 

VU&,,@ cubs .  
porrder for these cuboa'oontinus on lovt priority. 

Studies of the  rate of production of uranim 

The 8 c scale reduotion i s  now stundardizsd and 'beiny, used 
for testin5 variations In both the dry and wet oheaistry 
prooesms. 
reductiono) of 99-935 oonversion from the oxide. .ie 97,09,%. 

The averaze yield on standard fluorides (17 

Ton raduotiona of PUF, with Ca on the 8 1: scale ram3 asdo 
durlng the month. Four of these r8dWtiOn8 ymro mda on 
standard fluoride and p v s  yields of 97.73. 97.00, 97.88 
a3d 07.90$. Three of tiio reductions using fluorldeG on ' 

whiah w t i a t i o n s  i n  ;urifioation had boon mads gave yields 
of 95.03, 91.09 and 96.46;%. Three roductions of fluoride 
nlade diroctly from the oxalste Cave yields of 96;7:, 
27.05 and 9G.W$. &;o roductisns o f  i'u0, on the '4 e soale 
::rere unsuccessful, no mtal being.o'3teinsd. 

Two 140 E reductions of L W 4  with Ca using the standard 
250 g bo9b rpnd l iner  were made. The yteMs obtainod were 
99.14 and 99.115. 
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GROUP C?d-8 ?JONTBLY 

JOB Arm. P;RSON"BL 

11. Physloal mas w a m n t s  
on Pu m t d  . 

Sohnettlot, Sartin, 
Duvis , Coldman, 
ioeb, Sirnoas 
Spindle, r 

/' 

REPORT -- E, R, J&to, Group Landor -- April 1, 1945 (oont,; 

PROCR3SS 

f 

2:g Ge 17,87 17.20 
0.5:; i ~ 1  + lmQ.< Si ' .16.l2 ' 15.77 

Further work on tho seoond alloy is in p r o p a s s ,  

Dilatomtric otudies on 2.2 at.  ,g Si alloya khanad fh?at 
&e lot7 FnsiEy (15.5 &o) form wn8 mmj stable ba-hmen 
about 25 and 4OO0C on heath5 or oooling but transx'ormd . . .  

t o  hiaer  danaity phase 8t 12 to '  15%. " 

1% was also  ahown that ia order t o  roffiova.off@ats of the 
past history (haat traatmnts, preusings, atc. j of n 
speoimn of p r o  metal, i t  ehould be hoated about 16 hours 
at 25OoC, (6 hour8 wao not auffioientj. . Mtar euoh trsat- 
FXNlt8 the 
raproduoibla temperatures. 

a ,& and /?+d t r a A 8 f O I V l a t i O n a  Occurred nt 

Tmpar a t  urc I 
souroe o f  m t d  8 - B .  /-.a 

The only apparontlg signifioant diffaranoe in the cmposi- 
t ion of these particular upacirrsns was that ths X rcc>tal 
contained 165 ppn of A1 while +he 'ii' metal contailrod only 
0 ?pa ?:or.mllz the anaS;yses of the metal from the' two 
aource8 is quite eimilur.  !his 16 hour heat treetnsnt 
apparently is required only . d e r  the conditions in the . 

dilatornotor. ieomn vsry low load, .%here natal  f low bo 
involved, suoh as in the prossing operationo, it ha.1 not ' .  

yet been found necessary, 

Fabrioat ion. 
pptimlmn oonditions for loading and o o o l f q  during presslnl; 
operations t o  obtain high denoity = t a l  i n  a dimensionally 
otablo form.. A t  presoak oll'rssults h a w  bsen obtained '00 
small acale, ampias  ( 5  g and 28 g t ,  On theso 8calao ths 
rate of cooling after formi- has no effect on the P h a l  . 

propertise of  the metal, Loading prasawas ie oxco3a of 
that  roquirsd t o ' f o m  the metal result i n  the same Ptnal  

: 

Exporimants mre coctinubd. t o  de ternlno the 
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. .  
SOB Am P!3RSO?F%L PROGRSSS 

11, (aont.) danoitiao (19.6) although transformation tempereturer 
incrous9 s l i g h t l y w i t h  incraaaing load, 
holdinn, the load during oooling (i.0. th9 time under 
load, tho tomparatwe at whioh the load i r  released. sto.)  
I s  not  important a8 long a8 the load 18 q p l i a d .  aithar 
s teadi ly  or fntamittontlg. dur5q the/ +oC tramforma- 
tion. The inportant tanporature range for t h i o  trans- 
formation appars t o  ba 80 t o  95%. 

The manner of 

C' 

The effect of rerridual stross on the dimnsimal stability 
of the notal l o  under investigation. A 8uiteble arrange- 
ment of d i a l  guame and ~hermoooupls8 'nos h e n  damsloped 
for the prcsein~ apparatus 80 that tho  d h O R 8 i O n l r l  chaw08 
in the spaoinsa during cooling under t i  vmrking prosaura 
con bo fol;luwed, Thir will be used 08 a numns of oontrol, 
partioularly i n  the ooolhg through tho,&+ tramsforma- 
tion whiah is the m a t  inportant a d  l o  e a s i l y  followed. 

I?en apparatus. 
has boen entirely rebuilt t o  aacommodete 4 Inlrtrrmesnts; 
throe dilatomatsra am now available'. 

, p r o s s l ~ q  in.vocuo haa been oompleted ami put to uao. 

The vacum rrg6tSm used w i t h  the dilatornstor 

Tho apparatus for 

Xisoellaneow. D i s k s  m n d  thin foils of metal have been 
d e  i'or us0 by othar grOUp8. 

12. Remelting of Pu Experiments on remelting mbthode have oontinmd but on a 
mtal l a s e r  male. 

I t  was diem that aonsiderzbls ptrifioation. indicakd 
by a marked daorease i n  the neutron comt, t;as achiapsd 
own when using ?d@ oruoiblss without previous degw!sN. 
quito poor v~ioum (3 x 1 0 % 1 ~ )  m.d a tenperaturo of 
1000°C. The ohief impurity eliminated l e  Ug. 

Renelts in ;?@ m t  10aO°C using dezassed !.I@ under high 
mourn oonditione (10-5 t o  10%2) appaai t o  mmve a l l  the 
volatile fnrpu?fties, A eu l f ide  orucibla my be m r o  eatie- 
factorys however. einoa some boron is definitely introduced 
f r o m  the present p a d s  of Cleo. "ha f a o t  that the neutron 
count ascribable to  hpuri t iae  i n  the 0.9" ophere metal 
m e  only 0.57 nlgr sea. suggests that remelting in A sul- 
f i d e  oruoibls can lower t h i s  aount b l o w  the 1.2-1.3 nicr 
m o o  obtainable by a remelt in  a LQO orwible. Thbes 
toete  aro baing mads. Spattoring of the metal remain8 the 
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JOB AM) P3RSOW?JZL PROCRESS 

12. (oont,.j nost  serious problom. It is minimiead, but not e n t i r e l y  
ali:r.inatsd, Ly i n i t i a l  r ena l t i nc  under ha l im .  Once. the 
v o l a t i l e  coqonents .havo b a n  renovsd from tho ma'talr it 
na:! be r o m l t o d  without risk of crpattsring, 

Tkw apparatus. 
constructed t o  provide added sa fo ty  during larce ronelte. 

A? a l l - n a t a l  rorreltixq systora ha8 been 

Alloyo. Several a l loys  have bean made f o r  use in ,job 11. 

Uiacsllaaooua. 
tho nonth. 

Many o m l l  caa t l rqa  hava h e n  made during - 
. &4. Reduction of stand- . Rsduotion'of CeO,. Attompts wore made t o  roduoe COO, . 

/ ' with Ca on the 5 scale. No reduotion wa~4 obtained w h e  

Ba'm r 

. .  

.17,, Reduction of 25 
f 1 uor ide 

1 
. !  

. ' i '  
L 

1.0 mole I, per mole Ce and firing ,ter;lperoturos of 750% 
and 975*C, 
a well formed button bering obtained but the yield correa- . 
ponded t o  t h a t  for the reduction of the  CeF& alone. Theso 
experlmonter show . tha t  CeO, can not be euooessfully roduced 
alone o r  In  Cha prssenco of CeF,, by applying tho bomt, 
teohniques naw emplopd for the reduction of  ha l ides  with 
Ca 

A mixture of .CeF, and 2C$ CaO, was reduced, 

' 

. Reduotion of LaF, and La,Oa. 
OS I&, with Ca on the 300 
an avaraee yio ld  of 903. 
necessary. 
successful ly  recluoed on the.300 mg 8caler  t he  y ie lds  being 
around lo$. 
scale. 

A mthod for  the reduotion 
Soale m a  dsva lopd  t o  give 

Filling tho  bomb wlth argon y7us 
A mixture of  LaF, and 205 La&, could not  be 

LsO, alone could not  5s reduced on t h i s  

Tumnty-ho reduotions of enriohed f luar ido  from X vmm 
m d e  on. t h e  360 g scala,. The average yiold m8 100.02$, ' 

this high value being d w  t o  ths.manufaroturervs l o a  values 
f o r  assay, 

Four reduotions of enriched f luor ido  mdo by C?d*5 were made 
on the 500 g sca l e  with an average y ie ld  of 09.84$, 

. .  
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GROUP CH-9 14031THLY REIJORT -- I€. A; 'Pdtratr. Group Leader 0- Apri l  1. 1945 

JOB AFJP PERSO?!VEL 

1. Cupferron separa t ion  o f  
hoavier olomnta from 
plutonium 

Simi, Yiildi. Birt 

. .  

16, Neahaniam o f  P.B. 
JWO 

G'exler. Naohtrisb 

25, Sunmry of, ana ly t ioa l  
service8 

PROGRESS . 

Atternpts t o  oxidize tracea of tetravalent uranium t o  
hexavalent uranim in ths prosenca of t e t r a -  or tri- 
valent  2lutoniun have been unawilinc. A i r ,  n i t r i c  aoidr 
bronino. hydropm pwoxide, and pota ;si& permenganate 
are t h e  oxidants tr ied t o  dab0 These oxidants are oi ther  
incapable of  e f f c c t i n s  the desirod oxidation or s l re  are 
eo pmer fu l  as t o  oxidize the prqondera t ing  plutonium 
in preferones t o  t he  t racoa of uranium. 
t e t r ava len t  uranium i n  the  oupferron extract ion,  of comae. 
is oo-extraction with plutonilmn into tho ohloroforn phase. 

Four elements not previously teated for buhapior in the  
cupforron ext rac t ion  were studied, with the f o l l o w i q -  
results; 
Sbo and So divide batweon the ohlorofom and aqwoua phaseo 

Efforta t o  propars mrMng o m a  for t a n t a l m  have not 
bean mry satisfaotorp t o  data. due t o  tha loa8 of tan- 
t a l u m  by hydrolyais 5.n the atandard oolutlona. 
ocour8 ovon i n  the presonaa of % W, addod t c  form the 
f luo- tan ta la te  oomploxo The l ikelihood of being able i;o 
carry t a n t a l m  throu@ an ana ly t i ca l  prooeduro (eo g. haxono 
axtraotlon) without loa6 aeoma remote. 

Viork hoa b o n  reamed on the &udy of thg pycoeleotfio 
mthod applied t o  Tho,. -0,. CeQ, Zrh, and TiO,. 
Standards me being preparod, u e i q  purer materiala than 
heretofore avai lable ,  and the s e n s i t i v i t i e s  for l imt  
elomonts rsfl l  bo compared with the case for blaolc oxide. 

Tbe fate of 

W renains completsly i n  the aquaow p h s s ~  Oar 

HJ?drolyais 

Sanplos complcted and roported during -2:?taroh 

Groug 
CL!-2 
ci.1-4 
cx-5 
C b 6  , 

CLl-7 , 

cu-10 - 
CY- 9 
e&!- 9 

CH-11 
Chl-14 . 

!.!o. o f  smqlos  
1 
7 

. 28 
1 .  

36 . . .  
. ,36 

1 
' 1  

7 
2 

. .  

Ordnanoe 8 

1 
173, 

Phy8 io8 44 

Xiecellaneous - - 
1 AL 
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In6 tr umentat ion 

/ 

Applloation of the  . 

pyroe lec t r ic  method t.0 
plueonlun oxide . 

Nachtriob. '?exlor .. 
Conway . 

'Analytical separa t ion  
of rfroaniuin. khorlm 
and other impuri t ies  
from Pu by the hoxone 
exbract ion pro codure 

' liirt, J. !Jiller,. 
Rudoff 

PROGRESS 

A Knorr-Albers reoordinc mioroghotomter ha0 been reoolved 

put  t o  UQO rout inely in photomaterinc spsotra  from the 
oupfarron proooduro. 

An automatic diroct ourront regulator  ha8 been instal led 
i n  the D.C. arc oiruuit .  
aro toduced from 12$ to 192$o and an lnoroaso in repro- 
d u c i b i l i t y  of all mothoda using the a r o  is oxpeoted. 
Short poriod c w r o n t  f luc tua t ions  are not a8 oompletoly 
eliminated becuuse of the  inertia of f h s  regulat ing 
eolonoid core ,, 

and a& Up. It f U l O t i O R 8  properly OIld V J i l l  8hOrtly be 

Currant variat ion8 (long period) 

The snalysls of plutonim oxide has boen suspended u n t i l  
a m r e  suitablo w o  holder haa been oonstruoted. This 
mve waa indicated after several doeen samplos had been 
analysed d e r  oonditions which were not only extremely 
awhard but. t o  nom degree. hazardoua. 
new arc stand have 5een nubmitted t o  the shop. but early 
wmpletion of t he  job l a  not  oxpeoted. 

Drawings for ' the 

In analyzing Pu for impuri t ies  by the  cupferron-speotro- 
uhemlcrl procedure a l l  elements which form ac id  insolublu 
ou ferrldeo (Ga, In, Ti. Z r .  Th, Sn. Sb. B i ,  XoS Cb, Ta. 
Fe 3 are extraoted along Vnth Pu and hen- remain undeter- 
mined. For the elements T i .  Zr. Th, Cb and Ta the P,E,, 
prooodure alao f a i l a .  S h o e  a nwnbor o f  these  elelnents 
ehould be determined t o  l i m i t s  l w m r  than those obtahable 
bj d i r e c t  speotrochemical anrrlysls, new methods of deter- 
ridnation a m  under invest igat ion.  
procedure whioh has been Used i n  analyzing Pu f o r  'Ilh 
(US-217,  p. 26) m u l d  appear t o  be applioable t o  the 
determination of a numbor of these elements- Our recent 
experienoes in applying this procedure t o  the o a o t l o n  
of t? -0 in the pur i f ioa t ion  and assay of 1 mg 8' sampleo -- suggest that  t he  method may serve as a general analytical 
proaedure for separating Pu and U from assooiated impuri- 
ties. 

The hoxone ext rac t ion  

FurGher work on t h i s  procedure is being direoted along the  
following l i m e :  
oqnditione for extreotion of ?u from aqueous media by 
hexone, (2)  partI.tlon- s tud ie s  t o  deternine the dlatributlon 
of Th, Zr, Ti, Bi and othor elements betrrean hexone and 
aqueous medla. (3) speotrochemical lnveetigations on the 

(1) s tud ie s  t o  determine the optimum 
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54. 
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38. 

39. 

(oont. 1 

Attempt t o  develop ro 
quan t i t a t ive  spectro- ' 

ohemical method. for 
oRun of M i l l n  sarnplcs ., 

Bachdlder Machtrieb 

Determination of. aul fa to  
i n  '43 so lu t ions  

Pepkowit:: . 

Determination 
sulfate i n  49 

Pepkowitz 

of 
10 l u t  ions 
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PROGRESS 

datamint i t ion of Th. Zr, T i ,  Bi 1n aqueous n i t r a t e  .solu- 
t ions  -- i,e. so lu t ions  from which Pu has been removed by 
hexone ext rac t ion  

To date i t . h a 8  b a n .  t h e  prac t ice  t o  evaporate t h e  iI?io, 
solution. remaining after deetruction of ammonium s a l t s .  
on ? la t inun  oleotrodea,  Progress haa b e n  slaw due 'to . 
t he  l imitod eupply of plat inun electroderr, Attempts are 
now baing nade t o  des t roy  the  amtrponlun n i t r a t e  and fum 
off the excoss acid 60 that  oopper olectrodes may be uaed. 

Standards of impuri t ies  ground i n to  purif ied sodium 
ohloride have been prepared. 
curves fFom.thie matrix with those from graphite standards 
has bean made yet. 

., 
No comparison of wrMng 

.. 
. .  

'\. .... 

To extend prceent ex t r ac t ion  methods and t o  provide a . 
background. for' the undercrtanding of tho theory underlying . 

then the FeCl,-IICl-isopropyl e the r  s p t m  is baing studied 
in do ta i l .  
v a i i e s  w i th  t h e  ocincentration of the  cation. The tenta-  
tive explanation is t h e  formation of a.polymtirited ooqlex 
In  the  organic phase, so t h a t  [ I! OrGanio 

ra,$her.than f;d orG*nio3 i where n .is t h e  nmber  of atoma 

of metal apiiaaring in the  oom?lex in the organic phase. 
The ve l=  0f.n w i l l  be deduced from slope of the curval 
log [MI organio vau log  
FeCl,-HCl-hopropyl ether system the empirioal fornula 
f o r  the complex i n  t h e  organic phase has been determined 
by ohemical analysis  t o  be EFeCl,, the values of t he  sub- 
sc r ip t a  d i f f e r i n g  from i n t e g r a l  V ~ ~ W S  bdr only a por osnt 
or two. 

It is  planned t o  apply the prinoiplea derived from #la 
study t o  othor s y s t e m  for analy t ioa l  soparatione. 

In. t h i s  system the d i s t r i b u t i o n  coe f f i c i en t  

is oonatant. 
(@In water ' 

[Px] water 

mter. In the  oaso of t h e  , 

. .  

The.detormiaation of su l f a t e  i n  49 solut inns has presented 
a nunber of problems which are st i l l  unsolved. Diract  ' 

preoip i ta t ion  of BaS04 is not feasible because of the 
sinultaneous p reo ip i t a t ion  of Pu(OH)a from t h e  o l i g h t l y  
acid solut ions required. 

. 
Co-procipit8tio.n .of 49 oompoeda 
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I. 

JOB AND PZRSOHIIEL PRCGRESS ? .  

. .  39. (oont,) w i l l  undoubtedly occur .as wel l ,o  Bttsnpts t o  re&@ O h  
49 by a cupferron extraction d i d  not prove setisfaotory 
since a nmbur of dooomposition product8 of the cupferron 
which gre precipitated by bariun remained in the a q w o w  

Attempts are POW being mads to w e  catalytic reduction 
of tho sulfate t o  hydrogen su l fue  and sZs0'posaibly 
pyro lys is  of the aulfato to  liberato tho sulfur aa 's< 
and SO,-. Anothor alternative is the reduction of SO,- 
by HI, !!COC!H and P t o  €I$. 

. 

' . 

phase D 

. '  

. - 

r- 

' .  
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PEOGRESS 

-f . . 1. Ztlier. extraction of 525 liters of productiaqcrucible solution were run througl 
i U&&03)a .from aqueous the extraction colunm. The averap 25 concentration in 
' I  solution 
I 

the aaste solution was a k u t  50 Acrograms per liter. ' 

Lqacre 1;oZera 
Group CY-5 ' . . .  

' . 6. b s i p  of k p - s c a l e  Tests of tlt0 scale nodel apparatus diiaii has koon d e s t n e d '  
for tke raitovel of k ter io l  frm Jumbo have been completed. . rbcomry oquipinent . 

Garrett D ' .  Kratzer 

0. DP site i n s t a l h t l a n  

BeIUletfr . 

. .  

Xost of the effort  of the $roup aontinues t o  be .devoted t o  
the deskn and testing of the.rdcovery plont  end solution 

.CarhCcio8. IIochPwlt, ' room t o  bo instal1,ed in tho DP site west area.. . 

Idenden. L0n;;aCi.e. . 

?blSm. ThmSa . 

. .  
. .  

6 

U 
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2. Fabrication of 25 

4. General f o-mdry' work 

krnold, 
::cl;onnel , z'essel, . 

Smith r-- 

,- ... 
. .  

6. 'Jrcmim r o l l -  

7.  Hot pressir4 of uranium 

Doom, Yi'hitchead . 

. .  
. .  

. . .  

. .  
.. ._ ... -.. . . . .  

- _  .- . . 

ITOGRSSS 

The 25 cube job' is w e l l  underway; about 9 k. of cubes and 
bars have been delivered t o  Wga by April 2. The process 
'is sufl'icientpj well in kr?d  bj now so t h a t  reconversion . 

02 9w.' of tho 14 '4;. sphere asseiabljr t o  k r s  should not take 
over one week. 

A start has baen mide in ces'tiK the 1" bolts (of tuba l lay) '  
wkioh later,  m6e of 25. K i l l  bo used t o  hold tho gun t a r g e t  
assenbly tqether .  

123 tuballo'~ c a s t i ~ s  rere made d u r w '  the monthi they 
inchded G 1/2" t e rge t s  and project i les ,  8" x l/4Q heai- 
spheres, 3" ' so l id  sphcrcs, 4 1/2" x 3/3" heaispheres, 
5" x 1/4" henispheres, 9" solid hemispheres, 1 5/3", 2'1/2", 
3". 5" so l id  c:rlindcrs. 

. .  

The new 7'''dia. MCUUQ fzlrnace is neerly ready for use. 

Tuc.enty-ei;;l?t cadmium castings were made, mainly iclplosion 
sphor& bit a l s o  same cylinders. 

Ixzitiel atteDpts in castin; beryllium have not been very 
successfal because of the raaid ch i l l i ng  in the graphi te  
xolds.. Some exper5xents us%. zircon molds are planned. 

The 
mad cqn c a s t  2 9'' tmpers in  16.hogrs. 

foundry i s  current ly  operatin;; on two eizht toJr s h i f t s ,  

..-ci- 
. .  .. - .  h 

A 
. .  

. .  

.See iten 2. Some "23" f o i l  v;as iQllcd mc! belivered.  

Iiot pressing of f u l l  size gun rings epperrs t o  give no 
greeter  d i n e n s i o k l  accuracy than castin; m-d. w i l l  be 
abandoned. 

.. 

. .  
. .  . .  

. .  . .  

. .  . . .  . .  
. . .  . .  : . 
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9. (=onto) 
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. .  

. .  
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. .  

. . .  
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. .  

. .  6 
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. . . . .  ...... . . . . . . . . .  . . .  . . .  
. .  

. .  . -. . .  . .  . .  

12. Chromium oladding 8 

oleaning. and miscel- 
laneous plating 

Oxidation proteotion studies of uranium haw ncm been com- 
pleted except Tor some law-temperature diffusion experiments. 
A swmary report w i l l  probably be written in the near 
future. Routine cleaning and plating of uranium . I  oontinue. 

Kolodney, Pannell, 
Freeman 

I 
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JOB AYD P m w r m ~ ,  
2. Fabrication of 25 

5. General f otndry work 

Arnold, 
::cliormel i?essel, 
'Snith < 

. .  ,- 
!' ' 

. .  

- 
Taub , Butler J 

Levins on 

6. 'Jraniu.. ro l l i ng  

1 T r n S S S  

The 26 cube job' is well underway; about 9 k. of cubes and 
bars hcve been del ivered t o  ' k z a  by Apri l  2. The process 
is suff'icientPj well ix tLEl?d bj narc 60  t h s t  reconversion 
of SO$ of the 14 G. spliete assenbljr t o  krs  should not  take 
over one week. 

A at txr t  has been mcsde'in castiG the 1" bolts (of tnbal loy)  
whioh later,  rm6e of 25. xi11 be used t o  hold tile gun t a r g e t  
assenbly t q e t h e r .  

123 tuballoy c s s t q q s  v:ere.made dur- the n m t h i  they 
inchded  G 1/2" t c r g e t s  and p-ojec t i les ,  8' x 1/4" heffii- 
spheres, 3" s o l i d  6pherosr 4 1/2" x 3/3" heaispheres. 
5" f 1/4" hemispheres, 9" solid henisplleres, 1 5/3", 2 1/21', 
3l', 5" so l id  cylinders.  

The new 7" 'dia .  vcicuum famace is nearly ready for use. 

Twenty-e kht  cndmiun castings were made'. mainly inplos ion 
sphoros bit also sme cy1 inders - 
I n i t i a l  a t t e z p t s  in casting beryllium have not 'been very 
successfcl because of t h e  ranid chP1li.q in  the  graphi te  
nolds. Sone expe r imnt s  usin;; zircon ? O l d 6  are planned. 

The 
ar,d cqn c a s t  2 9" tmpers i n  16 hoJrs. 

foundry is ct l r rent ly  operating on t w o  &$it ko.m s h i f t s r  

See itea G. Some I'Z3l1 f o i l  xas rg l lcd  wx! Belivered. 

7. Hot,pressi~; of uranium Hot pressing of full size gan rings eppecrs t o  give no 
greeter dinens i o m l  accuracy than chsti- tmd w i l l  be 

Doom, l'ik i tehe ad abnnd oned . 

._ . . 

. .  . . .  . . .  . .  . .  . .  
. .  

. .  
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- 12. Chromium cladding.. Oxidation proteotion studies of uranium have n m  .been com- 
oleaning, and miscel- 
laneous plating 

-. Kolodney, Pannell, 

pleted except for some lowtemperature diffuaion experiments 
A summary report will probably be written in tine near 
future. Routine cleaning and plating of uranium oontinue. 

Freeman 
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. .  JOC AXE PEFSOtTTL P P ~ R ~ S ! ?  

DurN the pas t  math an intcfisive research pro; an ?::.;as carried wJt  r:ith t h e  purposo 
of damlop- a process for *!;e . s o p c r r ~ t f m  of 
the s:lortccunings of the previously x e d  phosphete procedure. 
of'the phosphate process are 1% f i l t r % t i o n  t hes  end strm& pu dependence. 

from 1 ! ~ ~ ~ ~  which svould be free of 
The chisf d i s q d v m t q o s  1 

! 
! i  

1. 

t 2. 

v 

. -  

I 

I 

I 

Z 

Ec-rmml followed by 
Le-prec ip i ta t im.  process 

' s e l f io lc  (~:.:-4) , 
Fovenzel (c::=c> # 

Pot t e r  ( ~ - 4 ) ~  . 

Rice 

The hydroxide-oxalate 
process dewlapmont, 

Fleming (C9l4) 

Kellar (CK-IO), , 

Spence 8 

Gross 8 

!.Iccm 8 

'Vatkins (CY-4) 

k . t t e q t  t o  speed up 'lantliunun phosphate f f1trc.t ions by 
u s i G  vcrious filterin; media such 06 s p o ~ o  p l e t i n m r  
plctinum wool, ctc., and by usins f i l t e r  a-Xs rere rather 
msllccsssful.  The m e  of' B i - m  oarrier in place of 
la++' decreased f i l t e r i q  times, but not su f f i c i en t ly .  

1% ler , ;enupber of other  =ions were t r i e d  f o r  one-stop 
scpnra t iom of La- fro3 Ea++ . The nos t  promising ones 
were ferrcxzyanide and for r ioxa la to .  Zmmv~?r, in e i t h e r  
CESC. the difference betscen t h e  sol lJbi l i ty  of the La and 
tbt of the BQ salt is so  small ViiaL ~ o o d ' s e ~ a t i o n  is 
possible mly in e narrm p!T r q e .  Tlce instebi l ' i ty  of. 
tiie compounds involved in  strung d i c t i o n  e l s o  r.&cs t b o i r  
usofidnoss doabtfnl. 

. 

V&rioLls procedures f o r  t h e  prec ip i te t ion  of Ba* in the 
presence of Irr-md the subsequect rimom1 of t h e  La-. 
from the f i l t r a t e  were tr ie.d.  A process i n v o l v i q  the  pre- 
c i p i t a t i m  of BaCla wi th  slcohobic ZC1. euckinf; off the 
supernetent Y:.;ith a Pt f i l t e r  stick8 and prec ip i t a t ion  of 
I& (C,34)s in the f i l t r a t e  P.US f aund t o  be qrrite workable 
and t o  Givc good y ie lds  in  the laboratory. i i p p a t u a  for 
the use of this process in hot  operations' was d e s i g e d  and 
p a r t i a l l y  bu i l t  in the  shop. 
with  strmg activities beoame of t';m rapid decomposition 
of a lcohol ic  3C1 in beta-rediation QS reported by Eurton's 
seation . in Chicago. 

The prmose has not been used 

This process icvolves t h e  procipitatior.  of ~ ( c I I I ) ~ ~  filtra- 
tion on a large f i l t e r r  d i sso lv ing .of  t h e  La(.or!), in aoid, ' 

and p rec ip i t a t i an  of Ua(Cao4jd which is crystalline and 
can be f i l t e r e d  rap id ly  on a small f i l t e r i n g  area. 'In 
t'ne procedure f inal ly  adopted, La(OII)a i s  prec ip i ta ted  with 
carbonate-free RiOT!. f i l t e t e d  on a Eonroe-type platinum 
s p q e  pad, dissolved in 0.35l-l IIl!O, m d ' t h e  oxalate  
preo ip i ta ted  with a f i f t y - f o l d  excess of hot 155 oxalic 
a d d .  
t o  avoid formatrion..of appreaiable mmts of BaCOa by 
absorpt ion of CQ from t h e  air. 
with Ia, (Ca04)a orystals , t h e  ' p r ec ip i t a t ion  of the oxalate 
CM be mads praot ical l j r  cnnplete i n  15 t o  2 0  m'inutes. 
7 3 t h  10 m;: of La oarrier and 1 g of Ba, t h e  lo s s  af 
lanthanum in t h e  entire process (including mechanical losser 
in the remote-omtrol e q u i p n t )  is aLevf; 
of Ba in the final preo ip i t a t e  is 1 ng or less. 
process has boon tentatively adopted. 

. 

The bydraxide step has t o  be oarried out  fast enough 

By seeding the oxalio aoid 

the amount 
This 
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4. ,zXchnni-;e methods 

Kennedy. 
€'restwood (Q'-15 I 

6. RaLa operations 

, Eluestoin, Dodscm~ 

Pr iedlrillder 3 Gross 
llornberzor (A-G), . 
Fa 1 ler (C!!=lO) 
XcCann. Rice, 

:,*atkins ( Q X )  , 
Zeltl3ann 

1 (c?:4) J 

' Spence , Ste inhordt (A-6) 

CGarctte paper i m p m p t e d  n i th f r e sb lyp rec ip i t a t ed  CaFZ 
r e a w e d  9%' of La from solut ion in 12 hmrs, when only 
40 Y of 'A vzoro .present. 
tion,. only 75:: m s  removed in the  s&ls time. 
experirnents with pressed CaF, and ?$Fa pellets of' werims 
porosi t ies  proved t o  .be failures. Zork on exchaxe  and ' 

absorption mtliods cmt inues .  

;;it11 1 q of ta present in solu- 
"h i la r  

Vkrious a t t enp t s  t o  separate  le f'rm Ba e lec t ro lykica l ly  
have failed. 

A fifth %ilk% of s h i p n t  5 was d e  by the phosphate 
method and resa l ted  in. a souroe of about 70 curies. The 
usual troubles were ezoountered. 

The completion of t h e  addition to the Bay0 Ched.str)r 
3uild;bg made it possiblo t o  remove the aontrols for the 
chemical and nsohmica l  operations t o  a distance of 90 
feet from the a c t i v e  ~na te r i a l .  Tnis necessi ta ted ms~y 
cha%es in the renote control equipment. The adoption or' 
the two-step hydmxide-oxalate process increases t'ne 
num3er m d  complexity of operations d u r i q  8 lailk- con- 
si-6erably and the equipment had t o  te sdepted t o  t h i s  
process. Two practrce x i l k i q s ,  crith 25 and 12 curies  
rospeatively,  were car r ied  aut as* this new process. 

S h i p n t  6 wae3 received And milked oncer usiw the hydro%- 
ide-oxalate process. 
(2% curiesj, the total times needed for the milkirg was 
4 1/2 hours (much less than in  most previoiis runs) and the  
exposure of personnel was reduaod by a f ao to r  of 2 or 3 sls 
compared with the l o s t .  fe% milk iqp .  

A 15 curie  source was .prepared for the pulsed- r-ray 
experiment8 of Group GIG, and a number of small  s w c e s  
(50 - 100 m each) were prepared f o r  s t a t i c  FaLa tests'. 

The overal l  y ie ld  v.ms about 90$ ' 
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JOB AND PERSOHNEL 

1. Assay of Po shipments 

Martin 

2. Po d i s t i l l a t i o n  

mwmss 
The Po shipment of bkroh 1, copsieti45 of two f o i l s  in 
separate platinum containers, was counted using the BF3 
chambers end the demultiplier with the  following resul ts :  

Total Po N Background (q/c sec) 

Sample No- Y Count Shipper's Y C o u n t  Shipper's 
count count 

x-s-9 8.10 0 8.18 0 120 56 . 

E-s-10 2.02 c 2.08.c 70 64 

Considerable material was found on t he  walls ' of the 
platinum shipping, cartridge., 
of migration depends upon the  strength of t he  deposit  and 
time.. 

The data show t h a t  the amount 

- Time in Po on Po on ' 

Sample Mo. Cartridge - Foi l  Cartridge 

. I-s-9 25 d 4.210 o 3-880 o 
I-s-10 19 d 1.750 o -270 o ' 

Foi l  M-S-9 was stared i n  a eeoond aontainer for 3 days 
after which time 4.090 c were found on the f o i l  and 0.120 0' 
on the walls. af t h e  container. 

A gas stream d i s t i l l a t i o n  apparatus was set up for d i s t i l -  
l- Po i n t o  a small 8 ~ 0 % .  

orifice.  
cooled surface which condensed the Po. 
w i t h  350 mo of Po 50$ of the starti * material was oo l l ec t e  

material on a snzaller area w i l l  require a modification of 
the quartz apparatus. 
these changes. 

In the  apparatus a stream of Be 
-8 passed foil 8% 1000% and through a -11 

The hat gas s t r e a m  inpiaged an a aold water- 
In an experiment 

an a spot  7 nun in diameter (-v 0.6 cm % >. To condense the 

Further experiments are awaiting 

. .  
I 

li- . .  

The purif icat ion of Po by d i s t i l l a t i o n  in high vacuum t o  
a quartz surfaoe wag attempted. 
induotion. This work has not been canplated,' due t o  in- 
terruption by the initiator program. 

The f o i l  was heated by 

Dis t i l l a t i an  in a quartz apparatus using rad ia t ion  heating 
of the  f o j l  by means of a small furnace ma8 studied. 
Po began t o  d i s t i l l  at 250° furnace temperature. 
tempsrature mu ra i sed  finally t o  810°. 

The 
The 

The Po wa8 dia-  
solved from the qumrtz and plate ' n- 
t i a l  control. The neutron e d a s  
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3.. Po di f fus ion  

Vier 

4. Neutron yields of 
Be subs t i t u t e  

V i e r  

t 

t 
. r  .. 

5. IIeavy deposita 

h a r t  in 

PROGRESS 

(c13 .o/c$). 
emiesion was 56 n/o 80c. 
using lmr d i s t i l l a t i o n  temperature. 

After hydrogenation af t he  sample the neutroi 
Further experimmts are planned 

The study af t he  diffusion of Po in the various metals tlm 
might be used i n  i n i t i a t o r  pa r t s  is in progress. Several 
ident ica l ly  oomtructed pieces of apparatus have beezi  mad^ 
and cons is t  e s sen t i a l ly  of device for seal ing the edges of 
a polonium on gold sandwioh and holding two beryllium d i m  
in close pruximity t o  t h e  gold surfaces. 

The neutron yie ld  of a .mater ia1  may be caloulated approxi- 
mately fram the  formula ' . 

where Y io  the neutron yield of the mater ia l  in question, 
f i r i s  the  atomic fraction, Ei t h e  s t o p p m  power, and 
'i. the  neutran y ie ld  of t he  ith atom. 
0; e beryllium-copper a l l o y  which -8 70$ Cu by weight was 
35 n/106 d 's while t he  y i e ld  calculated from the 8b0~e 
formula was 33 n/l06 a' 8 .  -4 beryllium-polyatyrene p l a s t i c  
oonsieting of approximstely 10% polystyrene and 
p d s r e d  Be exhibited oonsiderable variation in  neutron 
yield depending on the  nature of the surfaee o f  th8  i m p l e .  
After f i l i n g  the surface the yield -8 about 60 <lo a ' s  
compared wi th  a aaloulated value of about 70 n / l O  a t e  
using the above formula. 

The neutrtm yield 

A f o i l  on whioh Po was elsotrodeposited un Pt t o  a densi ty  

left  uncoated. Segments 2 and 3 were ooated with 0.1 
d u n 2  of vanadium by evaporation by Weissmen's g r o u p  
(CM4). S s p l r t  4 was coated wi th  0.03 &om2 of vanadium. 
'The coating process rernoved an averwe o f  about 10% of the 
a o t i v i t y  from the  three f o i l s .  The four f o i l s  were placed 
i n  a vacuum desiocator with clean Pt f o i l s  held 1 om above 
them. In two weeks the  Pt pla te  m r  the bare f o i l  (1) 
had oollected 3.1 mc of Po. This nigra t ian  is three times 
e8 great as from f o i l  ( 4 )  ooated with 0.03 &omz V and 
from four t o  five times as great as from foils 2 and 3. 
caated w i t h  0.1 loy;/c& V. 

1.1 c/& was cut i n t o  four segments. Segment 1 -8 

As described in seotion 1. above a Emsento f o i l  whioh had 
or ig ina l ly  a densi ty  of 4.2 o\cn# was stored f o r  20 days 
in a Ke atmosphere in the or ig ina l  shipping cartridge. . 
After t h i s  . t ime t h e  f o i l  was r smmd and 48% of the Po was 
found on fhe mlls of the cartridge. , 

. .  
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IrTork is prooeeding on the construction of a oalorimeter t o  
measure the strength of high aot iv i ty  sample8 & surfaces 
of irregular geometry. 
assembled and i s  beix t e s t e d  for stability, reproducibility 
and accuraoy. Improvements are being IFgde on the thermo- 
regulator. W o  new regulators are being built .  

The necessary appratus has been 

. . .  . . . .  . .  7 

! 

I .  

! 

. .  
. . .  . .  
. .  
. .  

. . I '  

Slatin ' 

I 

. _. . 
. The problem of sleotro-deposition of Cur Au and Co an pure 
. Be granules (or B e  containing 2% Al) has been reasonably 

w e l l  solved. Improvement in unif'omlty of.depocition on 
B e  w i l l  be pushed. 
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PROGRESS 

No further prqress has been made in the development of a 
h g h  8peed.gold bath. The best results to date permit the , 

deposition of 4 mil per hour with reasonnble smoothness. 
. 

Up . to  12 mil per hour has been deposited with 100:' d L  cathode 
eff ic iency but with accolmpany% graininess and nodule ' 

- I /  . JOB AND PERSONNEL 

a=  (cont.) 

, 

format ion. . .  
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Los Alamos National Laboratory 
Los AlamosNew Mexico 87545 

DATE: January 3, 1992 
IN REPLY REFER TO ADO -92-04 

MAIL STOP: A1 2 V 
TELEPMONE: (505) 667-9390 

(FTS) 843-9390 

M r .  Jerry L. Bellows 
A r e a  Manager I 

Los Alamos A r e a  Office 
U.S.  Department of  Energy 
Los Alamos, New 'Mexico- 87544 

I 

' Dear M r .  Bellows: 

Nat ional  P o l l u t a n t  Discharge Elimination System (NPDES) 
O u t f a l l  02A007 a t  t he  TA-16 Steam P lan t  has exceeded t h e  
Laboratory's  NPDES P e r m i t  on the  following occasions i n  1991: 

Date 
03/06 /91  
03 /07 /91  
08 /03 /91  

. 0 9 / 0 5 / 9 1  
0 9 / 1 6 / 9 1  
1 0 / 0 8 / 9 1  
10 /08 /91  
10 /16 /91  
11 /06 /91  
11 / 13/ '91 

Parameter Resul ts /Limit  

foam p r e s e n t k r a c e  , 
foam 1 p r e s e n t / t r a c e  
f l o a t i n g  s o l i d s  p r e s e n t k r a c e  
phosphorous 115.0/40.0 
phosphorous ' 62.0/40 
TSS 464.0/100.0 
phosphorous 384.0/40.0 
TSS 1694.0/100.0 
PH 9.8/9.0 
TSS 451.0/100.0 

U n i t s  

none 
none 
none 
m g / l  
m g / l  
m g / l  
m g / l  
m g / l  . 

mg/l . 

su  

The roo t  cause of the  v i o l a t i o n s  l isted above is  inadequate 
t rea tment  of wastewater discharged during b o i l e r  blowdown and 
b o i l e r  d ra in ing  operat ions.  The present  carbon dioxide pH 
t rea tment  system does not  adequately n e u t r a l i z e  a l l  b o i l e r  
blowdown operat ions.  There p re sen t ly  is no t o t a l  suspended 
s o l i d s  (TSS) t reatment  sys t em f o r  t h e  discharge.  

A new treatment  system has been designed and is  scheduled t o  
be i n s t a l l e d  by J u l y  1992. This  sys t em w i l l  a s su re  
compliance w i t h  e f f l u e n t  l i m i t s .  U n t i l  t h i s  s y s t e m  is  ' 

i n s t a l l e d ,  t h e  following s h o r t  term ac t ions  have been taken: 

1. Monosodium phosphate w a s  used as a d d i t i o n a l  pH 
t reatment  a t  t he  steam p lan t  and caused t o t a l  
phosphorous v i o l a t i o n s  t o  be exceeded. The use of 
monosodium phosphate has been discont inued and 
a d d i t i o n a l  pH t reatment  is  being performed by using 
c i t r ic  acid. 

Y""p '9 2: 0 (j 9 5 
An Equal Opportunity EmploywlOPerated by Univarrily of 



Mr. J. L. Bellows 
ADO 

-2- 

Si-ncerely, n :  

AJT:RB/gr 

2. Floating solids and TSS violations occurred when 
the boilers were drained. A septic tank is planned 
to be installed at the outlet fo,r TSS treatment as 
a short term solution. In addition boilers are 
being blown down three times per day to maintain 
floating and suspended solids within effluent 
limits. The septic tank installation has been 
delayed due to problems in acquiring an excavation 
permit in a Solid Waste Management Unit (SWMU). 
The installation date is expected to be 
February 28, 1992. 

The Environmental Protection Group (EM-8) has requested that 
the Environmental Protection Agency (EPA) modify the 
Laboratory's Federal Facility Compliance Agreement (FFCA) and 
Administrative Order (AO) to extend the schedule of 
compliance and interim effluent limits for Outfall 02A007 to 

If you have any questions concerning the corrective actions 
taken to eliminate violations of effluent limits at Outfall 
02A007, please contact Charles Richardson of the Laboratory's 
Fire Protection and Utilities Group (ENG-8) at 667-3751. For 
any questions concerning the regulatory requirements, please 
contact Roy Bohn of the Laboratory's Environmental Protection 
Group at 665-0452. 

July 1992. 5 

Cy: T. .. K. 
S. 
R. 
J. 
C. 
J. 
D. 

Gunderson, EM-DO, MS K491 ' 

Hargis (EM-8:91-947), EM-8, MS K490 
Rae, EM-8, MS K490 
Bohn, EM-8, MS K490 
Alexander, Jr. , ENG-DO, MS M719 
Richardson, ENG-8, MS M718 
Gourdoux,' ENG-8, MS M718 
Sneesbv. ENG-8,. MS M718 

EM-8 AI # i ? O .  
EM-DO AI 4297 

Circ. File 
CRM-4,. MS' A150 . .  
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Los Alamos National Laboratory 
Los Alamos."ew Mexico 87545 

(FTS) '843-9390 

Mr. Jerry L. Bellows 
Area Manager 
Los Alamos Area Office ' 

U.S. Department of Energy 
Los Alamos, New Mexico 87544 

I 

Dear Mr. Bellows: 

The Environmental Protection Group (EM-8) at Los Alamos 
National Laboratory (LANL) recently became aware that, due to 
an oversight, the draft of the LANL 1990 Annual Site 
Environmental Report did not addresss the problems with 
radioactive stack emission monitoring at LANL. This problem 
was identified and reported to the Department of Energy (DOE) 
early in calendar year 1991, and should have been included in 
the compliance summary of the 1990 report under the DOE 
guidance. We feel that it is also important to inform the 
public of the problems with radioactive stack emission 
monitoring in the Annual Site Environmental Report because 
the problems were identified in the LANL ES&H Self-Assessment 
Report and the DOE Tiger Team Report. 

Enclosed are copies of revisions to Pages 1-12 and VIII-12 of 
the draft report that discuss the issue of problems with 
radioactive stack emission monitoring. The new language to 
be inserted is highlighted. These -insertions also result in 
several items in the Table of Contents being shifted to the 
next page, but there is no significant impact on layout of 

discussed with Mr. Steve Fong and Ms. Rebecca Redeker of your 
staff, and it is my understanding that they have also 
discussed the language with DOE/=. 

' the report, etc. The proposed,language changes have been 

We request DOE review of these revisions and approval of the 
entire report for publication. Please call Ken Hargis of 
EM-8 at 667-6021 if you have any questions regarding these 
changes, or wish to discuss other-aspects of the 

Sincerely, 

/ 
&'I/Allen J. Tiedman 

Associate Director 
for Operations 

I An Equal Opportunity ErnployerlOperated by University of California 8 

report. 

9 '  7 
. .  
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AJT : KMH/gr 

Enc. a/s 

c y :  
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i 

T. Gunderson, EM-DO, w/enc., MS K491 
K. Hargis (EM-8:91-939); EM-8, w/enc., MS K490 
R. Ferenbaugh, EM-8, w/enc., MS K490 
T. Buhl, EM-8, w/enc., MS K490 
L. .Hoffman, EM-8, w/enc., MS K490 
R. .Stafford, HS-DO, w/enc., MS K491 
Circ. File, w/o enc. . 

CRM-4, w/enc., MS A150' 'I : 
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' all of the Laboratory's existing operations remained in 
. compliance with al l  federal and state air quality 

regulations for nonradioactive emissions: 

Monitoring revealed no violations of ambient air 
quality standards. 

' All construction projects at the Laboratory were 
reviewed and air emissions were estimated to 
determine whether air permits or construction 
approvals were required. 

Air quality impacts were modeled for EAs, 
Safety Analysis Reports, air quality permit appli- 
cations, and unplanned releases. 

No data on first quarter CY 91 sampling is 
available. 

Amendments lo the Clean Air Act adopted in 
November of 1990 may require additional air monitor- 
ing programs to be established at the Laboratory. The 
Laboratory will track new regulations written to 
implement the act, determine their effects on 
Laboretory operations, and implement prognrna as 
IleedUk 

DOE facilities under the Clean Air Act. For 1990 the 
Leboratory remained in compliaucc with the EPA stan- - 
dad that limits the effedive dose equivalent to a 
member of the public from airborne radioactive emis- 
si- to lek than 10 mrem/yeu. However, the 
Lebontory ca~llot yet demonstrate compliance with all 
of EPA's radioactive emhion moaitorhg require 
meats. Discuasrons betwcenLANL,DOE,andEPAto 
identify areas of nonannpliancc and to develop a 
program to bring the emisdon monitoring into 
compliance with the reguhtiom will be initiated in 
CY 91. 

'IheEPAfCgdtltCSradioacthre airemiuimrfrom 

5. Safe Drinldag Water Act. Municipal and 
industrial water supply for the Laboratory and 
community is from 16 deep wells owned by DOE The 
wells range in depth from 265 to 942 m (s69 to 3090 
ft) and one gallery (collection system fed by spriogs). 
In 1990 and the fmt quarter of 1991, the chemical 
quality of the water met federal and state primary and 
secondary drinking water standards (NMEIB 1988, 
EPA 1989). 

6. Federal Insecticide, Fungicide, and 
Rodenticide Act. This act regulates the manufacturing 
of pesticides, with requirements on registration, 
labeling, packaging, enforcement, record keeping, 
distribution, worker protection, certification, 
experimental use, and tolerances in foods and feeds. 
An annual inspection conducted in 1990 by the US. 
Department of Agriculture found no deficiencies in the 
Laboratory's pesticide application program or certified 
application equipment. No inspections were performed 
in the first quarter of CY 91. 

I 

7. National Hlstorle Preservation Act. As 
required by Sec 106 of the National Historic 
Preservation Act of 1966, which was implemented by 
36 CFR 800, "Protection of Historic Properties," 
Laboratory activities arc evaluated in consultation with 
the State Historic Preservation Officer (SHPO) for 
possible effects to cultural or historic resources. 
During 1990, Laboratory archaeologists evaluated 355 
undertakiqs (an undertaking is an activity that has the 
potential to affect a culturavhistoric resource), 
conducted 37 fxld surveys, recorded 18 archaeological 
sites, and submitted four survey reports for SHPO 
review. As a 'nsult of Laboretory activities, adverse 
impacts to two archaeological sites were mitigated 
through site excavation. 

Forty-eight activities and 205 excavation permits 
were reviewed during January-March 1991; none 
required reports to the State Historic Preservation 
Office. Excavation of one site, being conducted under 
an a p e d  mitigation plan, rcsultcd in several 
interesting finds, including portions of a human burial 
and a kiva. The burial was removed for nondestructive 
examination by Universiiy of New Mexico experts after 
consultation with the local Indian Tribe and will be 
reburied on site. 

- 

a Ehgeredmreateaed/Rotected specie# 
and Flaodpldndwetlands Protection. The DOE and 
Laboratory must comply with the Endangered Species 
Act of 1973, as amended, and with Executive Orders 
11988, "Floodplain Management," and 11990, 
"Protection of Wetlands." Compliance under NEPA 
requires review of projects for potential environmental 
impact on critical habit& floodplains, and wetlands. 

. .  
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radionuclide emissions, asbestos disposal and removal, 
and beryllium proassing. 

. Radionuclides. The EPA has promulgated regula- 
tions for control of airborne radionuclide releases from 
DOE facilities (40 CFR 61, Subpart H). Since 1985, 
DOE and its contractors have been subject to EPA’s 
radionuclide air emissions limits for exposure of the 
pneral public via the air pathway (DOE 1985). In its 
1989 revision of this regulation, EPA required that no 
member of the public receive more than 10 mrem/yr 
(effective dose equivalent). As discussed in Section III, 
the maximum dose to a member of the public from 
1990 LANL operations was 8.1 mrem, or 81% of the 
EPA limit (Scc. In). 

In addition to r#lUiring that the d u m  effective 
dose to a member of the public from airborne 

I .  

mdhaivc emissions be lesr tlyl the 10 mrcm/year 
Staadrud, the NesHAP regulation also presaibes 
detailed proaduru, and method8 for measuring 
 radionuclide^ T h e L a b o n t o y , a l w g h i t  
meets the lesr than 10 -ear s t d a d ,  c(~~usos yet 
demonstrate aomphna with rll of EPA’s emission 
monimdqnquiremwta LANLandDOEwillinitiate 

, d- with EPA in 1991 to identi@ arcm of non- 
compliance and to develop a program to bring the 

’ 

’ Labofatoryiatoannp~withthesengulatiolrs. 

Asbestos. During 1990, Johnson Controls World 
SenriaS removed approximately 540 l h  ft of Irieble 
asbestos and 960 lin ft of potentially friable asbestos 
from piping. Approximately 70360 sq ft of friable 
*and 6280sq ft of potentially friable asbestos 
were removed from other components, The Lsboratory 
inspects asbestos removal operations on a routine basis 
and coordinates corrective action 011 identified 

Asbestos wastes potentially contaminated with 
radionuclides are disposed of at TA-54 in accdmce 
with required dlspoeal practices. Nonradioactive 
asbestos is disposed of off-sitc in a certified landfil. 
Eight d u m  certifications, including the annual noti- 
fication for asbestos dispod during small jobs, were 
submitted to NMEID during 1990. Also submitted 
were nine notifications of asbestos removal, including 
the annual notification for small renovation jobs. In 
1990, 0.2% of the asbestos removed from pipe and 
other facility components involved small renovation 

‘ 

problems. 

jobs that required no job-specific notification to the 

Bervllium. The beryllium NESHAP includes 

State; the rest required job-specific notification. 

requirements for notification, emissions limits, and 

d 

- 
stack performance testing for beryllium sources. The I 

four beryllium facilities at the Laboratory operate under 
State air quality permits containing these requirements. 
The Laboratory obtained’a permit for a fifth beryllium 
processing operation to be located in TA-3-35; this 
hcility has not yet been constructed. 

Beryllium machining operations are located in Shop 
4 at TA-3-39, in Shop 13 at TA-3-102, the beryllium 
Shop at TA-35-213, and the beryllium processing facil- 
ity at TA-3-141. Exhaust air from each of these 
operations passes through air pollution control equip- 
ment before exiting from a stack. A fabric filter con- 
trols emissions from Shop 4. The other operations use 
high-efsciency particle-attenuation filters to control 
emissins, with a removal efficiency of more than 
99.95%. Source tests have demonstrabid that all 
beryllium operations meet the emission limits estab- 
lished by NESW and that emissions are sa low that 
there is negligible impact on ambient air quality. 

b. Natitmal and New Mexico Ambient Air 
Quality Standards., Federal and State ambient au 
quality standards are shown in Appendix A, Table A-3. 
New Mexico standards are generally more stringent 
than the national standards. Pollutants that are emitted 
by Laboratory sources include sulfur dioxide, particu- 
late matter, carbon monoxide, nitrogen dioxide, lead, 
beryllium, heavy metals, and nomethane hydrocar- 
bona Various operations at the Laboratory emit these 

’pollutants. As a potential part of the Environmental 
Oversight and Monitoring Agreement between. DOE 
and New Mexico, emissions of these pollutants from all 
sources at the Laboratory are being calculated and will 
be reported to the State in October of 1991. Based on 
monitoring data and air dispersion modelin8 studies, 
Laboratory emissions have not exceeded Federal or 
state standards. 

VIII-12 , 

c. Prevention of Signifianf Detenoratk 
These regulations have stringent requirements 
@reconstruction review, permittin& best available 
control tec~ology for emissions, air quality increments 

Ithat must not be exceeded, visibility protection 

! 
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Final Report (J 

(Facility Function) 

1. OCCURRENCE REPORT NUMBER: ALO-LA-LANL-RADIOCHE-1994-0015 
Effluent Stack Release of Germanium (Ge)-68 to the Environment 

2. REPORT TYPE AND DATE: 
[ J Notification 
c 1 10 Day 
[ ] 10 Day Update 
[ X I  Final 

Date Time 
12/16/1994 1607 MTZ 
12/19/1994 1304 MTZ 

04/03/1995 0813 MTZ 

5 .  

6. 

7 .  

9. 

DOE PROGRAM OFFICE: 
DP - Defense Programs 
SYSTEM, BLDG., OR EQUIPMENT: 
TA-48, RC-1, effluent stacks 

UCNI?: NO . 8. PLANT AREA: TA-48-1 

DATE AND TIME DISCOVERED: 10. DATE AND TIME CATEGORIZED: 
12/14/1994 0940 (MTZ) 12/15/1994 1350 (MTZ) 



I 

I 

ALO-LA-LANL-RADIOCH 
04/03/1995 

d 'Final Report - 
Page 2 

11. DOE NOTIFICATION: 

12. OTHER NOTIFICATIONS: 
12/15/1994 1200 (MTZ) Veronica Martinez FOB DOE/LAAO 

13. SUBJECT OR TITLE OF OCCURRENCE: 
Effluent Stack Release of Germanium (Ge)-68 to the Environment 

~ ~ ~ 0 0 0 . 0 ~ 0 ~ . 0 ~ 0 ~ ~ 0 0 ~ 0 ~ ~ ~ ~ ~ ~ 0 0 ~ 0 ~ ~ ~ ~ 9 ~ 0 . 9 ~ ~ 0 ~ 0 0 ~ ~ ~ 0 ~ 9 ~ 0 . ~ 0 ~ 0 ~ 0 ~ 0 0 ~ ~ ~ 0 0 0 ~ ~ 0 0  

15. DESCRIPTION OF OCCURRENCE: 
MANAGEMENT SYNOPSIS: 
TA-48, building 1, a distillation process released 1,180 
microcuries of germanium-68 (Ge-68) to the environment. There 
were no impacts to the safety and health of personnel, the 
environment, or the program. 

During the late morning of 12/2/94, at 

BACKGROUND: During the late morning of 12/2/94, Chemical 
Science and Technology (CST) Division employees were working 
with a rubidium-bromide target in order to recover the Ge-68. 

On 12/5/94, a CST worker measured the radioactivity that had 
accumulated on an effluent stack filter before sending the 
filter to Health Physics Measurements (ESH-4) for official 
measurement. After measuring the filter, it was discovered 
that more Ge-68 was released through the exhaust plenum than 
normally expected. At this point, it was realized that 
containment of the'distillation process was lost. 
estimated that the'release occurred between 1000 and 1200 in 
the morning of 12/2/94. 

Sara Helmick, (505) 667-9583, is the accountable Facility 
Manager and has approved this report. 
Facility Manager on page one of this report is for data 
transmittal only. 
Occurrence Investigation Group. 

It is 

The name appearing as 

An approval signature is on file with the 

o - - ~ - o ~ ~ o ~ - ~ ~ o ~ ~ o ~ ~ o ~ ~ ~ ~ o ~ ~ ~ o o o ~ o o w o . o ~ o ~ o w o ~ o w o o o ~ o o o ~ . o o ~ o o o 9 ~ . ~ ~ o ~ ~ ~ o o -  

18. IMEDIATE ACTIONS TAKEN AND RESULTS: 
After the CST supervisor discovered that the release had 
occurred, he' notified the Facility Manager (FM). He then 
conducted an internal critique with the CST employees to 
determine what may have allowed the release to occur. 
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The FX notified ESH-7 on 12/5. 
determined, based on the information available, that the 
occurrence was not reportable. 
reportable until the Air Quality (ESH-17) group calculated the 

' appropriate Ge-68 concentrations in air values and determined 
that the values were approximately three times the normal 
values. This information prompted reporting as an off-normal 
occurrence. 

At that time it was 

It was not determined 

2 0 . CONTRIBUTING CAUSE (S) : 
4) DESIGN PROBLEM 

I 

i . 21. ROOT CAUSE: 

B. Inadequate or Defective Design 
I 

2) PROCEDURE PROBLEM 
A. Defective or Inadequate Procedure 

22 . I 

I 

I 

DESCRIPTION OF CAUSE: 
During the distillation process, the solution lgbumpedW causing 
carry-over to occur between the distilling solution and the 
distillate, When this occurred, the employee interrupted the 
procedure and opened the distillation system. When the system 
was opened, the volatile germanium was released into the 
effluent stack because the distillation system was opened 
before the distillation process was complete. Therefore, the 
direct cause has been identified as a Personnel Error, 
Inattention to Detail ( 3 B ) .  Corrective action 1 was to revise 
the procedure to remind the user to complete the process even 
when an abnormal event occurs. 

The effluent stack that the germanium was released into did 
not have a filter to prevent the germanium from being released 
into the environment. Therefore, a contributing cause has 
been identified as a Design Problem, Inadequate or Defective 
Design (4B). Corrective action 2 was to install a charcoal 
filter in the exhaust line from the hot cell. The filter 
should capture the bulk of an unplanned release. 

Had the distillation process been completed, the proper 
reagents could have been added to trap the germanium in the 
solution, or the distillate could have been redistilled. 
Because the llRubidium Bromide Target Process for Isotopes Of 
Ge, Se and AsN (HCP-012) procedure did not identify the 
actions to perform in the event that carryover from the 
distillation process occurs while the germanium is still in 
the volatile stage, the root cause has been identified as a 
Procedure Problem, Defective or Inadequate Procedure (2A).  
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22. DESCRIPTION OF -USE: (continued) 
Corrective action 1 was to revise the procedure to include a 
precaution to csmplete the process should an abnormal event 
occur . 

. 

The root cause methodology.used for this occurrence was an 
event and causal factor model. A copy of this document is 
available from the LANL Occurrence Investigation Group, ESH-7, 
phone (505) 665-0033 . 

I 

o o o o ~ o o ~ o o ~ o ~ o I o ~ o o ~ ~ o o o ~ o ~ o ~ ~ o ~ ~ ~ o ~ o o o ~ ~ ~ o ~ o ~ ~ ~ o o ~ o o ~ o o ~ ~ o o o o ~ ~ ~ . ~ o o ~ o o ~ o  . .  
23. EVALUATION: (By Facility'Manager/Designee) 

A CST worker was per'f0rming.a routine distillation process on 
a rubidium-bromide.target in the hot cell. 
procedure the solution flbumped,ff and the worker stopped the 
process. This allowed Ge-68 to be released into the hot cell 
exhaust system. When the filters were monitored during 
routine weekly sampling, it was discovered that a higher than 
normal release of Ge-68 had occurred. At this point the 
Facility Manger, ESH-7, and ESH-17 (Air Quality Group) were 
notified. 

: 

During the 

The incident was determined to be reportable because the 
release exceeded historical values of Ge-68 released during 
this process. Calculations made by ESH-17 showed that there 
was no release offsite to the public. 

Following the discovery of the release, hot cell personnel 
made several changes to the procedure to ensure that a repeat 

* release could not occur. The direct cause, determined to be 
inattention to detail, will be corrected by revising the 
procedure to require the technician to keep going in the event 
of a ffbumplf and to restart the whole experiment. 
contributing cause is inadequate design, in that the filters 
were not sufficient to trap all of the Ge released in the 
incident. 
charcoal filter in the exhaust line which will trap Ge in the 
unlikely event of a future release. 

The 

Hot cell personnel have already installed a 

Changing the procedure to ensure that it is not stopped in 
midstream will correct the root cause, which has been 
determined to be an inadequate procedure. 

25 CORRECTIVE ACTIONS: 
(*  = Date added/revised since final report was signed off) 

01) Revise procedure. 
Revise the procedure for the distillation process (HCP-012)  to 
include the response to an abnormal event. The procedure will 
instruct the technician to complete the process and to restart 
the operation. 

. . 

Completing the process will prevent an 
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01) &wanted release. 
Responsible Group/Division:. CST . 

TARGET COMPLETION DATE: 03/31/1995 COMPLETION DATE: N o t  given 

Install a charcoal filter in the exhaust line from the hot 
cell. 
Responsible Group/Division: CST 

TARGET COMPLETION DATE: 12/20/1994 COMPLETION DATE: 12/20/1994 

i 
I 

02)  Install filter. 

27. PROGRAMMATIC IMPACT: 
None 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ o . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ o ~ ~ ~ ~ o ~ o ~ ~ ~ ~ ~ ~ ~  

29. FINAL EVALUATION AND LESSONS LEARNED: 
Final Evaluation: 
This incident was determined to be reportable because the 
release of Ge-68, as measured on the filter in the hot cell, 
exceeded historical values'. There was no release to the 
public from the incident, as calculated by ESH-17, nor was 
there danger to the environment. 

When the higher than normal values were discovered on the 
filters during routine monitoring, hot cell personnel 
immediately reviewed their procedure to determine the cause of 
the release. It was determined that the procedure had been 
stopped in midstream because a sample had "bumped." Had the 
worker let the procedure run to the end, and then restarted, 
Ge would not have been released. 
modified their procedure to ensure that this does not happen 
in the future. 

The hot cell personnel have 

Installation of a charcoal filter in the exhaust system . 
upstream of the cell where the procedure is done adds an cera 
measure of safety. 

Additionally, a GPP project to install new filter plenums in 
the hot cell is underway. 
corrective action for this report. 
completion of this project, expected to be during FY 95,'will 

This is not considered to be a 
It is mentioned because 
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29. FINAL EVALUATION AND LESSONS LEARNED: (continued) 
ensure.a high level of containment on the new filters, and a 
release such as occurred .in this report would not. be possible .  

Lessons Learned: 

.ensure the highest level of containment of radioactive 
material . 

, 

Processes and procedures should be continually monitored to ! 

I 
~ ~ ~ ~ o ~ . ~ ~ ~ ~ ~ ~ ~ ~ o ~ o ~ o ~ ~ ~ ~ . ~ ~ ~ ~ o ~ o ~ o ~ ~ o o o ~ o . ~ ~ ~ ~ ~ ~ o ~ ~ o ~ o ~ ~ o o ~ ~ o ~ o o o ~ o o o o o - - .  

30. SIMILAR OCCURRENCE REPORT NUMBERS: . I 
1) ALO-LA-LANL-CMR-19 9 5- 0 OQ 1 I 

Entered by: Date: 

0 ~ ~ ~ ~ 0 0 ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ 0 . 0 ~ ~ ~ ~ . ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ 0 ~ ~ 0 0 ~ 0 ~ ~ 0 ~ ~ ~ 0 0 ~ 0 0 0 . ~ ~ ~ . 0 ~ 0 0 ~ 0 ~ ~  

32. DOE PROGRAM MANAGER INPUT: 
Concerns were identified in the revision to the procedure in 
that the proposed revision may preclude an operator from 
ceasing distillation operations in the event of a serious 
problem, other than ttbumping, It which may -require an immediate 
shutdown in order to maintain the integrity of the system and 
prevent a release. I was assured by the Facility 
Representative that this was not the case. Therefore, the 
report is approved. 

Entered by: BEVILLE, TIMOTHY E Date: 04/03/1995 

- o ~ ~ ~ ~ o o o ~ ~ . ~ ~ ~ ~ ~ ~ o ~ o o ~ ~ ~ ~ o o ~ ~ ~ o ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ o ~ ~ o ~ ~ o o ~ ~ ~ o ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ . o o ~ o ~ o  

33 . SIGNATURES: 
Approved by: JAGNOW, REBECCA R Date: 03 / 2 O/ 19 95 
Facility Manager/Designee Telephone No. : ( 5 0 s )  665-0033 

Approved by: MARTINEZ, VERONICA Date: 03/27/1995 
DOE Facility Representative/Designee Telephone No. : (505) 667-4140 

Approved by: BEVILLE, TIMOTHY E Date: 04/03/1995 
DOE Program Manager/Designee Telephone No. : (301) 903-6210 
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Area 
both 
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t o  i n d i c a t e  f a c i l i t y  i n  frame 6 of S e c t i o n  0 on both Forms 
and 789B. 
w i l l  be used t o  f i l l  i n  frm-s 7 ,  8,  and 9 of Sec t ion  0 on 

The b u i l d i n g  or  s t r u c t u r e  number i n  t h e  Tech 

forms. , 

A 

B 
C 

D 
E 
F 
G 
H 
I 
J 
K '  

. L  
M 
N 
0 *. 

P 
Q 
R. 
S 

T 
U '  
V 
W 

X .  
Y 

z 

Tech Area 

TA-2 

TA-3 
TA- 8 

. TA-9 

TA-11 

TA-15 

TA-16 
TA-18 

TA-21 

TA-22 

TA-33 

TA-35 

TA- 3 6 
TA-39 

TA-41 
TA- 4 3 
TA- 4 6 
TA- 4 8 

TA- 49 
TA-50 

TA- 5 1 
TA-52 

TA-5 3 
TA-5 4 
TA-45 - 

. .  
T i t l e  

Omega S i t e  

South Mesa S i t e  

Anchor S i t e  liest . 
Anchor S i t e  E a s t  

K-Site 

R-Site 

S-Si te  

P a j a x i t o  S i t e  

DP S i t e  

TD-Site 

HP-Site 

Ten-Si te 
Kappa S i t e  

Ancho Canyon Site 
W-Site 

Heal th  Research Laboratory 

'WA-Si te  
Radiochemistry S i t e  

F r i j o l e s  Mesa S i t e  

Liquid  Disposal S i t e  

Radiation Exyosure F a c i l i t y  

Reactor Developinent S i t e  

Meson Phys ics  F a c i l i t y  

Waste Disposa l  S i t e  

'Liquid Disposa l  S i t e  (rl7D) 

A c i d  Canyon Disposal  S i t e  
'(Discharge p i t  5 0 8 )  

.. 
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2.b. 
3. Uranium Releases by Facility 

4. 

5. Tr i t ium Releases by Facility 
6. Miscellaneous Releases by Facility 
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Mixed Fission Product Releases by Facility 

I 

11. 1975 Control Codes and Reference Location Identification Form 
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LASL F A C I L I T Y  . RADIOACTIVE 

AIRBORNE EFFLUENT RELEASE SUMMARY 

FOR CY 75 

! 

P r e p a r e d  B y  :&&- zk-- 
D a t e :  February 12, 1976 
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P a r t  1 .  Tota l  Release Summary by Nuclides for CY75 

Nucl i de( s) 

Pu-238 & 239 .000246 

Tota l  A c t i v i t y  Released ( C i )  

U-233, 235, & 238 .000919 

Mixed Fission Products .OOr)9 50 

H-3 

Ar-41 . 

1-1 31 

P- 32 

Th-234 

6200 

237 

.001358 

.000049 

.006562 

I 
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Par t  2.a. CY 75 Airborne Plutonium Releases 

Source 

TA-3-29 Wg. 2(S) 

TA-3-29 Wg. 2(N) 

TA-3-29 Wg. 3(S) 

TA-3-29 Wg. 5(S) 

TA-3-29 Wg. 5(N) 

TA-3-29 Wg. 7(S) 

TA-3-29 Wg. 7(N) 

TA-3-29 Wg. 9 

TA-3-29 Wg. 2 FE-17 

TA-3-29 Wg. 2 FE-18 

TA-3-29 Wg. 3 FE-21 

TA-3-29 Wg. 3 FE-30 

TA-3-29 Wg. 5 FE-31 

TA-3-29 Wg. 7 FE-34 

TA-3-29 Wg. 7 FE-35 

TA-21-2 (E)  

TA-21-2 ( W )  

TA-21-3 (E) 

TA-21-3 ( W )  

TA-2 1 -4 

TA-21-4 Hot C e l l  

TA-21-5 (E) 

TA-21-5 ( W )  

TA-21-5 (SR) 

~ 

Release Data 
Gross 

Nuclides Volume (M3) 

Pu-238 & 239 3.43 Et8 

Pu-238 & 239 8.57 Et8 

Pu-238 & 239 6.46 Et8 

Pu-238 & 239 . 8.27 E+8 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 81 239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

4.16 Et8 

4.38 Et8 

4.28 E+8 

26.26 E+8 

0.33 E+8 

C.64 E+8 

0.48 E+8 

0.66 Et8 

0.64 E+8 

0.64 E+8 

0.65 Et8 

2.78 E+8 

3.87 Et8 

1.82 E+8 

3.34 E+8 

2.66 Et8 

0.48 E+8 

3.74 Et8 

3.53 E+8 

0.16 E+8 

Ave. Conc. Total 
(pCi/ml) A c t i v i t y  (pCi) 

0.14 E-14 

0.01 E-14 

31:93 E-14 

0.05 E-14 

0.01 E-14 

0.19 E-14 

0.03 E-14 

0.10 E-14 

0 

0.01 'E-14 

0.46 E-14 

0 

0.02 E-14 

0 

0.01 E-14 

0.09 E-14 

0.07 E-14 

0.10 E-14 

0.15 E-14 

1.06 E-14 ' 

0.16 E-14 

0.10 E-14 

0.09 E-14 

3.13 E-14 

. 0.48 

0.09 

206 

0.41 

0.04 

0.83 . 

0.13 

2.63 

0.00 

0.01 

0.22 

0.00- 

0.01 

0.00 

0.01 

0.25 

0.27 

0.18 

0.110 

2.82 

0.08 

0.37 

0.32 

0.50 
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P a r t  2.a. CY 75 Airborne Plutonium'Releases - continued 

I 

I 

I 

Source Nuc1 ides  

TA-21-5 (530) Pu-239 

TA-21-5 (530 Hood) Pu-239 

TA-21-150 

TA-21-324 

TA-35-7 (SE) - 

TA-35-7 (NE. C. ) 

TA-35-7 (NE) 

TA-35-7 (SE.C.) 

TA-35-7: (S) 

TA-43-1 (FE-9) 

TA-43-1 ( FE-10) 

TA-43-1 (FE-11) 

TA-43-1 (FE-12) 

TA-43-1 (FE-14, 16, 17) 

TA-43-1 (FE-24) 

TA-48-1 (N) 

TA-48-1 (Core) 

TA-48-1 (Alpha) 

TA-50-1 (NE) 

TA-50-1 (SE) 

TA-50-1 (S) 

Pu-238 8I 239 

Pu-238 81 239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 8I 239 

Pu-239 

Pu-239 

Pu-2 39 

Pu-239 

Pu-2 39 

Pu-239 

Pu-239 

Pu-239 

P U-2 39 

Pu-239 

Pu-2 39 

Release Data 

Gross 
Vol ume (M 3) 

0.72 E+8 

0.21 E+8 

2.83 E+8 

2.02 E+8 

0.43 E+8 

1.87 E+8 

0.48 E+8 

0.40 E+8 

1.67 E+8 

1.77 E+8 

1.47 E+8 

2.61 Et8 

2.58 E+8 

1.82 E+8 

0.05 E+8 . 

7.40 E+8 

6.98 E+8 

0.22 E+8 

3.70 E+8 

5.73 E+8 

0.44 E+8 

Ave. Conc. 
( $ i / m l )  

5.21 E-14 . 

5.11 E-14 

0.17 E-14 

0.23 E-la 

0.17 E-14 

2.29 E-14 

2.50 E-14 

0.03 E-14 

0.21 E-14 

0.50 E-14 

0.19 E-14 

0.10 E-14 

0.05 E-14 

0.05 E-14 

0.03 E-14 

1.07 E-14 

0.62 E-14 

0.05 E-14 

0.29 E-14 

0.45 E-14 

1.05 E-14 

Total 
A c t i v i t y  ( " C i )  

3.-75 

1.07 

0.48 

0.46 

0.07 

4.28 

1.20 

0.01 

0.35. 

0.88 

0.213 

0.26 

0.13 

0.09 

<o. 01 

7.92 

4.33 

0.01 

1.07 

2.58 

0.46 

TOTAL RELEASED 246 V C i  
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Location Nuc 1 i des 

TA-3-29 Wg. 3(S)  Pu-238 & 239 
_ .  

Ave. Conc. . . '75 Release 
. (pCi/ml) ( d i  1 
31.9 E-;-! 209 

I 

I 
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Part 3. CY 75 Airborne Uranium Releases 

Release Data 

Source 

TA-3-29 Wg. 3(N) 

TA-3-29 Wg. 4(S) 

TA-3-29 Wg . 4( N) 

TA-3-29 Wg. 3 FE-22 

TA-3-29 Wg. 4 FE-26 

TA-3-29 Wg. 4 FE-27 

TA-3-35 (W) 

TA-3-66 (NW) 

TA-3-66 (NE) 

TA-3-66 (SE) 

TA-3-66 (N) 

TA-3-66 (NW Corner) 

TA-3-66 (WC) 

TA- 3-1 02 

TA-3-141 (N) 

TA-3-141 (NW) 

TA-3-141 (SW) - 

TA-21-3 (S), 

TA-21-3 ( l n c i  n. ) 

TA-21-4 (S) 

TA-21-155 (NE) 

' TA-21-155 (NW) 

TA-21-155 (SE) 

TA-21-155 (SW) 

Nuclides . 

U-235 &,238 

U-235 & 238 

U-235 & 238 

U-238 & 235 

U-238 & 235 

U-238 & 235 

.U-235 . 

U-238 

U-235 & 238 . 

U-235 

U-238 

U-238 

U-238 

U-235 & 238 

U-2 38 

U-2 38 

U-238 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-2 35 

Volume (M3) 

5.94 E+8 

4.61 E+8 

6.22 E+8 

0.39 E+8 

0.49 E+8 

0.37 E+8 

2.42 E+8 

3.98 E+8 

5.67 E+8 

8.01 E+8 

5.06 E+R 

0.12 E+8 

0.34 E+8 

1.62 E+8 

2.05 E+8 

2.76 E+8 

4.44 E+8 

2.15 E+8 

0.09 E+8 

2.99 E+8 

0.57 E+8 

0.44 E+8 

0.46 E+8 

0.59 E+8 

Ave. Conc. 
( d N m 1 )  

3.10 E-14 

. 5.99 E-14 

1.80 E-14 

0.36 E-14 

0.08 E-14 

0.23 E-14 

2.01 E-14 

2.95 E-14 

0.11 E-14 

0.14 E-14 

21.6 E-14 

5.95 E-14 

3.21 E-14 

3.08 E-14 

0.02 E-14 

0.90 E-14 

0.17 E-14 

301.0 E-14 

19.7 E-14 

14.4 E-14. 

3.6C E-14 

34.6 E-14 

25.9 E-14 

0.50 E-14 

'Total 
A c t i  v i  t y  ( w C i )  

18.4 

27.6 

11.2 

0.14 

0.04 

0.09 

4.9 

11.7 

0.62 

1.12 

109 

n. 71 

1.09 

4.10 

0.04 

2.48 

0.75 

647 

1.77 

43' 

2.05 

' 15.2 

11.9 

0.29 



I .. . 
Par t  3. CY 75 Airborne Uranium Releases - coniinued 

Release Data - 

Source 
Gross 

Nucl ides Volume (M3) 

TA-46-31 (N) U-238 0.01 E+8 

TA-46-31 (S) U-238 0.091 E+8 

TA-46-31 (SW) U-235 ' 0.09 E+8 

TA-46-31 ( W )  u-23s 0.001 E+8 

TA-48-1 (S) U-235 8.9 E+8 

TA-48-1 (Hot C e l l )  U-235 0.71 E+8 

Ave. Conc. 
(vCi/rnl) 

I .27 E-14 

2.50 E-14 

3.03 E-14 

0.07 E-14 

0.38 E-14 

0.09 E-14 

Total 
A c t i v i t y  ( p C i  ) 

0.01 

0.23 . 

0.27 

CO. 01 

3.38 

0.06 

TOTAL RELEASED 919 vCi 

I 

I 

I 
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Par t  4. CY 75 Airborne Mixed Fission Product Releases 

Release Da ta  
. Gross Ave . .Cone. ' Total 

26 . 3 Et8 0.07 E-12 184 

Source Volume (M3) ( v C i / m l )  A c t i v i t y  (pCi 1 

TA-3-29 (Wg. 9) 

0.48 Et8 0.03 E-12. 1.44 

8.9 Et8 0.09 E-12 80.1 

TA-21-4 (Hot Ce l l )  

TA-48-1 (S)  

, TA-48-1 (N) 7.4 Et8 0.45 E-12 33 3 

0.71 Et8 0.01 E-12 0.71 TA-48-1 (Hot Cell). 

TA-48-1 (Core Wg.) .7.0 Et8 0.44 E-12 308 

TA-48-1 (Alpha Wg.) 0.22 Et8 0.01 E-12 0.22 

3.7 Et8 0.05 E-12, 18.5 

' 5.7 Et8 0.04 E-12 22.8 

TA-50-1 (NE) 

TA-50-1 (SE) 

TA-50-1 (S)  0.44 Et8 0.02 E-12 0.88 

TOTAL RELEASED 950 pCi  

Pa r t  5. C Y  75 Airborne T r i  ti urn Releases 

Release Data 
Gross Ave. Conc. Total 

Source Volume (M3) ( W C i h l )  A c t i v i t y  (pCi ) 

TA-3-216 

TA-9-21 (E) 

TA-21-5 (SR) 

TA-21-209 

TA- 33-86 

TA-35-2 (S)  

unknown 

0.24 Et9 

0.11 Et8 

2.14 Et8 

unknown 

0 

0 

1.43 E-6 

22 Et6 

0 

r) 

306 Et6 

0.94 Et8 37 E-6 3478 Et6 

1.33 Et8 18 E-6 2394 E+6 

TOTAL RELEASED 6200 Et6 pC i  
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Pa r t  6. CY 75 Miscellaneous Releases 

Release Data 
Gross Ave. Conc. .To ta l  . 

Source 

TA-2-9 Omega 

TA-3-29 (Wg. 9) 

TA-43-1 (FE-9) 

TA-43-1 (FE-10) 

TA-43-1 (FE-11) 

TA-43-1 (FE-12) 

TA-43-1 (FE-14, 16 81 17) 

TA-43-1 (FE-24) 

TA-53-1 (D Wing) 

TA-3-66 (FE-13) 

TA-3-66' (FE-26 & 27) 

Nucl ides 

Ar-41 

1-1 31 

P-32 

P-32 

P-32 

P-32 

P-32 

P-32 

MAP 

Th-234 

Th-234 

Volume (M3)  

0.13 Et8 

26.26 Et8 

1.77 E+8 

1.47 E+8 

2.61 Et8 

2.58 Et8 

1.82 E+8 

0.04 E+8 

1.67 E+3 

2.27 E+8 

4.21 Et6 

( p c i  / m l  ) 

18.23 E-6 

51.70 E-14 

4.52 E-14 

3.29 E-14 

. 5.64 E-14' 

5.99 E714 

3.48 E-14 

1.14 E-14 

3.30 E-14 

2.88 E-11 

5.78 E-12 

Released ( d i  1 
237 E t 6  

1358 

8.0 

4.84 

14.7 

15.2 

6.3 

0.05 

e 0.01 

65 38 

24.3 
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I S  REPLY 
REFER TO: H8-77-122 
hlML STOP: 4 9 0 

UNIVERSITY OF CALIFORNIA 
LOS ALAhlOS SCIENTIFIC LABORATORY 

P.O. BOX 1663 
LOS ALAAIOS. NEW MEXICO 87545 W&L 0 Y#Wo 

I C'OSTRACT W-7405-ENC-36) 

''Oqy.) 
February 24, 1977 

Mr. Kenneth Braziel 
Los Alamos Area Office 
Energy Research 6 Development 

L o s  Alamos, NM 87544 
Administration 

ReviewedlLab Counsel 
P~b!iclv RE!cssable 

RE: 1976 Radioactive Effluent and Discharge Monitoring 
Report 

Dear Mr. Braziel: 

Enclosed are the CY 1976 Radioactive Effluent and D i s -  
charge Monitoring Reports (liquid and airborne) as required . 
by ERDA Manual Chapter 0513. 

GLV : TCG : kr 

Enclosures 
as stated 

George L. Voelz, M . D .  
' Health Division Leader 

I 

An Affirmative Action/Equal Opportunity Empl-oyer 
0 
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11. FACILITY LEGEND FOR 789T FORMS. . 
A. Airborne Ef f luen t s  

A l e t t e r  o r . s i n g l e  d i g i t  i n t ege r  is used to i d e n t i f y  Technical Areas. 
This i d e n t i f i e r  i s  entered i n  column 6 of Sect ion 0 on Fonn 789T. 
The f a c i l i t y ' s  s t r u c t u r e  number i s  entered  is columns 7, 8, and 9. 
The number ( f i r s t  = 001, second = 002 ,  etc.) of  t h e  e f f luen t  d i scha rge  
p o i n t  i s  entered  is columns 10, 11, and 12 .  

I d e n t i f i e r  ' Technical 
- 

(mi= 6)  Area T i t l e  . .  
A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

1 

N 

fi 
P 

Q 
R 

S 

T 

U 

V '  

W 

X 

TA-2 

TA-3 

TA-8. 

TA-9 

TA-11 

TA-15 

TA-16 

TA-18 

TA-22 

TA-33 

TA-35 

TA-36 

TA-39 

TA-41 

TA-43 

TA-46 

TA-48 

TA-49 

TA-50 

TA-51 

TA-52 

TA-53 

TA-54 

Omega S i t e  ! 

CMR Laboratory 

Anchor S i t e  West 

Anchor S i t e  E a s t  

K-Site 

R-Site 

S-Si t e  

P a j a r i t o  S i t e  

TD-Si t e  

HP-Si t e  

Ten-Site 

Kappa S i t e  

Ancho Canyon S i t e  

W-Site 

Health Research Laboratory 

WA- S i  t e  

Radiochemistry S i t e  

F r i j o l e s  Mesa S i t e  

TA-50 Liquid Waste Treatment Plant  

Radiation Exposure F a c i l i t y  . 
Reactor Development S i t e  

Meson Physics F a c i l i t y  

Waste Disposal S i t e  

. .  

2 .  

3 

4 

5 

6 

7 

8 

TA-3 Press  Building 

TA-3 Sigma Building 

TA-3 Tech Shops Addition 

TA-3 Rolling M i l l  Building . 
. TA-21 DP S i t e  

TA-3 Van de Graaff 

TA-3 Cryogenics 
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B. Liquid Onsite Waste Discharge 

Column 6 i n  Sec t ion  0 is the same as  for t h e  Airborne Eff luents .  
A map number i s  entered i n  columns 7 ,  8 , . a n d  9. 
charge po int  number is  entered i n  columns 10, 11, and 12. 

An e f f l u e n t  dis- 

! 
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111. AIRBORNE EFFLUENT RELEASE SUMMARY - CY 1976 

CONTENTS 

A. LASL F a c i l i t y  Radioactive Airborne Ef f luent  Release 

' 1. Total Release Summary by Nuclide 

2 .  

3 .  CY 1976 Airborne Uranium,Releases 

4 .  CY.1976 Airborne,Mixed F i s s i o n  Product Releases 

5.  CY 1976 T r i t i u m  Releases  

6. CY 1976 Miscellaneous .Releases 

CY 19.76 Airborne F.lutonium Releases 

! . .  

I 
' I  

I 

B. 1976 Control Codes and Reference Location I d e n t i f i c a t i o n  Form ERDA 
789T Report 

I 

I 

I 

I 



A. LASL Facility Radioactive Airborne Effluent Release Summary for CY 1976 

' Part 1. Total Release Summary by Nuclides for CY76 
I 

i 

I 
a .  

Total Activity Released (Ci) . 
I 

Nucl i de( s) 

I Pu'-238 & 239 .000068 I 

I U-233, 235 & 238 .001346 
t i 

Mi xed Fission Products .001674 

H -3 3401 * 

i 
I 

I 

I 
! 

! 
Ar-41 339 

1-1 31 .000300 . 

P-32 .000073 

Th-234 .002531 

Mixed Act ivat ion Products 5890 

fD02s not include 22,000 Ci accidentally released at TA-3-34 on 7-15-76. 

I 

I 
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P a r t  2. ' CY 76 Airborne Plutonium Releases 

Source 

! 

Gross 
Nucl ides  Volume (M3) 

TA-3-29 Wg. 2(S)  Pu-238 & 239 3.516 :E+8 

Pu-238 & 239 8.592 E+8 TA-3-29 Wg. 2(N) I 

TA13-29 Wg. 3(S) Pu-238 & 239 6.678 E+8 

TAl3-29 Wg. 5(S)  ' Pu-238 & 239 ' 8.403 E+8 

TA-3-29 Wg. 5(N) Pu-238 & 239 4.173 Et8 

TA-3-29 Wg. 7(S) Pu-238 &.239 4.287 E+8 

TA-3-20 Wg. 7(N) Pu-238 & 239 4.730 E+8 

TA-3-29 Wg. 9 Pu- 239 2.677 E+9 

TA-3-29 Wg. 2 FE-17 Pu-238 & 239 1.066 E+8 

TA-3-29 Wg. 2 FE-18 Pu-238 & 239 2.108 E+8 

TA-3-29 Wg. 3 FE-21 Pu-238 & 239 1.577 E+8 

TA-3-29 Wg. 3 FE-30 Pu-238 & 239 2.055 E+8 

I 

I 

TA-3-29 Wg. 5 FE-31 Pu-238 & 239 2.020 E+8 

i TA-3-29 Wg. 7 FE-34 Pu-238 & 239 2.073 E+8 

: TA-3-29 Wg. 7 FE-35 Pu-238 & 239 2.097 E+8 

I .  TA-21-2 (E) Pu- 239 3.074 E+8 

TA-21-2 ( W )  Pu-239 3.392 E+8 

1 
I 

I TA-21-3 (E)  Pu-238 & 239 1.61 7 E+8 

TA-21-3 (W) Pu-238 & 239 2.690 E+8 

. TA-21-4 Pu-238 2.279 Et8 

TA-21-4 Hot  C e l l  Pu-239 3.790 E+7 

TA-21-5 (E)  

TA-21-5 ( W )  
I 

Pu-239 3.816 Et8 

PO-239 3.008. E+8 

TA-21-5 (SR) Pu-239 1.815 Et7  

Release Data 

Ave. Conc. Total 
(uCi/ml) A c t i v i t y  ( V C i )  

1.820 E-16 ' 0.064 

5.575 E-16 0 -479 

4.188 E-14 27.970 

1.598 E-15 

1.222 E-16 

4.992 E-16 

2.114 E-16 

3.043 E-15 

3.752 E-15 

3.321 E-16 

1.357 E-15 

1.343 

0.051 

0.214 

0.100 

8.147 

0.400 

0.070 

0.214 

4.818 E-16 0 -099 

0.072 3.564 E-16 

5.403 E-16 0.112 

7.439 E-16 0.156 

0.786 2.557 E-15 

2.603 E-15 

4.923 E-15 

2.093 E-14 

1.957 E-15 . * 

4.723 E-15 

1.698 E-15 

1.705 E-15 

1.063 E-14 

0.883 

0.796 

5.630 

0.446 

0.179 

0.648 

0.513 

0.193 
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P a r t  2. CY 76 Airborne Plutonium Releases - continued 

Source 

TA-21-5 (530) 

TA-21-5 (530 Hood) 

TA-21-150 

TA-21-324 

TA-35-7 (SE) 

TA-35-7 (NE.C.) 

TA-35-7 (NE) 

TA-35-7 (SE.C.) 

TA-35-7 (S)  

TA-43-1 (FE-9) 

TA-43-1 (FE-10) 

TA-43-1 (FE-11) 

TA-43-1 (FE-12) 

Nucl ides 

Pu-239 

Pu-239 

Pu-238 & 239 

. Pu-238 & 239 

PU - 2-39 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 81 239 

Pu-239 

Pu-239 

Pu-239 

TA-43-1 (FE-14, 16, 17) Pu-239 

TA-43-1 (FE-24) Pu-239 

TA-48-1 (FE-54) Pu-239 

TA-48-1 (Core) Pu-239 

TA-48-1 (A1 pha) Pu-239 

TA-50-1 (NE) Pu-239 

TA-50-1 (SE) ~PU-239 

TA-50-1 (S) Pu-239 

Release Data 

Gross 
Volume (M3)  

4.611 Et7 

2.160 Et7 

2:862 Et8 

1.948 Et8 

5.115 Et7 

1.935 Et8 

5.737 E+7 

4.267 E+7 

1.276 Et8 

1.789 Et8 

1.084 E+8 

2.690 Et8 

2.597 Et8 

1.082 E+8 

2.530 Et6 

1.080 Et8 

8 7.394 Et8 

3.723 Et7 

3.564 E+8 

6.360 E t8  

4.717 Et7 

Ave. Conc. 
[pc i  /m l  ) 

4.728 E-15 

6.019 E-15 

4.759 E-15 

1.910 E-15 

1.662 E-15 . 

1.964 E-15 

2.552 Es14 

5.390 E-16 

3.292 E-15 

1.006 E-15 

5.896 E-14 

8.364 E-16 

7.817 E-16 

6.682 E-15 

3.953 E-16 

8.704 E-16 

6.628 E-15 

6.715 E-16 

1.111 E-15 

6.651 E-16 

6.000 E-15 

T o t a l  
Ac t iv i t y  (pCi) 

0.218 

0.130 . 

1.362 

0.372 

0.085 

0.380 

1.464 

0.023 

0.420 

. 0.180 

6.391 

0.225 

0.203 

0.723 

0.001 

0.094 

' 4.901 

0.025 

0.396 

0.423 

0.283 

TOTAL RELEASED 68 pCi 
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P a r t  3. CY 76 Airborne Uranium Releases 

. Source- 

TA-3-29 Wg - 3(N) 

Th-3-29 Wg. 4(S) 

TA-3-29 Wg. 4(N) 

TA-3-29 Wg. 3 FE-22 

TA-3-29 Wg.’4 FE-26 

TA-3-29 Wg. 4 FE-27 

TA-3-35 ( W )  

TA-3-66 (NW) 

TA-3-66 (NE) 

TA-3-66 (SE) 

TA-3-66 (N) 

TA-3-66 (NW Corner) 

TA-3-66 (WC) 

TA-3-102 

TA-3-141 (N) 

TA-3-141 (NW) 

TA-3-141 (SW) 

TA-21-3 (S) 

TA-21-3 (Incin.) 

TA-21-4 (S) 

TA-21-155 (NE) 

TA-21-155 (NW) 

TA-21-155 (SE) 

TA-21-155 (SW) 

Nucl’i des 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-238 & 235 

U-238 & 235 

U-238 & 235 

U-235 

U-238 

U-235 & 238 

U-235 

U-238 

U-238 

U- 238 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U -2 35 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

Release Oata 

Volume (M’) 

5.737 Et8 

‘4.518 E+8 

6.294 E+8 

1.293 E+8 

1.617 Et8 

1.225 Et8 

2.398 Et8 

2.332 E+8 

5.433 E+8 

7.990 E+8 

5.009 E+8 

9.288 E+6 

2.981 E+7 

9.023 E t7  

2.107 E+8 

2.809 E+8 

4.479 E+8 

2.828 E+8 

8.838 E+6 

3.180 E+8 

3.591 Et7 

2.822 E+7 

3.419 E+7 

6.095 Et7 

( v C i / m l )  

2.336 E-14 

3.292 E-14 

1.532 E-14 

8.778 E-15 

8.782 E-16 

6.678 E-15 

7.920 E-14 

5.138 E-14 

9.709 E-15 

8.512 E-15 

5.370 E-13 

1.737 E-14 

4.495 E-14 

3.897 E-14 

1.448 E-15 

1.449 E-14 

3.503 E-15 

2.560 E-12 

2.565 E-13 

4.465 E-13 

2.662 E-14 

3.260 E-15 

1.974 E-14 

4.512 E-15 

Ave. Conc. T o t a l  
Ac t i  v i  t y  (vCi ) 

13.399 

14.873 

9.645 

1.135 

0.142 

0.818 

18.992 

11.981 

5.275 

6.801 

269 

0.166 

1 .340 

3.516 

0.305 

4.069 

1.569 

724 

2 2 6 7  

142 

0.956 

0.092 

0.675 

0.275 



i I 
P a r t  3. CY 76 Airborne Uranium Releases - cont inued 

TA-48-1 (S) U-235 8.997 Et8 4.115 E-15, 3.702, 

I 
Release Data . 

Gross Ave. Conc. To t a l  
Source Nucl i des  Volume (M') ( v C i / m l )  A c t i v i t y  (vCi) 

i I 
I 1 TA-46-31 (N)' ' U-238 

j TA-46-31 (SI U-238 

1 TA-46-31 (SW) U-235 I 

5.814 Et5 0 0.000 

1.138 Et7 8.787 E-16 0 .OlO! 

8.122 Et6 3.694 E-14 0.3001. 

I 
TA-48-1 (N) U-235 

i 
I 
! 

7.818 E+8 1.381 E-13 108 
~ 

. TOTAL RELEASED 1346 vCi 

I 
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P a r t  4. CY 76 Airborne Mixed F i s s i o n  Product Releases 

Release Data 
Gross Ave. Conc. T o t a l  

,Source Volume (M3) (Frci /mI  ) A c t i v i t y  ($1') 

TA-3-29 (Wg. 9) 2.677 Et9 1.550 E-13 ', 415 

TAb21-4 (Hot C e l l )  3.790 Et7 1 -451 E-14 0.550 

TAb48-1 (S) . . 8.997 Et8 1.656 E-13 149 

. TAi-48-1 (N) 7.818 Et8 2.008 E-13 157 

TA-48-1 (Hot C e l l )  5.989 E+7 2.557 E-13 15.31 5 

TA-48-1 (Core blg .) 7.394 Et8 1.225 E-12 . . 906 

TA-48-1 (Alpha Vg.) 3.723 E+7 7.252 E-15 0.270 

TA-48-1 (NE) 1.080 Et8 2.951 E-14 3.187 

TA-50-1 (NE) 3.564 Et8 1.917 E-14 6.833 

TA-50-1 (SE) 6.360 E+8 , 3.145 E-14 20 

TA-50-1 (S) 4.717 E+7 1.376 E-14 0.649 ' 

TOTAL RELEASED 1674 p C i  

Source 

TA-3-16 

TA-9-21 ( E )  

TA-21-5 (SR) 

TA- 21 - 209 

TA- 33-86 

TA-35-2 (S) 

TA-53 (N) 

* Pa r t  5. CY 76 Airborne T r i t i u m  Releases 

Release Data 
. Gross Ave. Conc. T o t a l  

Volume (M3)  ( l J C i / m l )  A c t i v i t y  (pCi) 

unknown 0 0 

2.400 Et7 5.384 E-6 1.292 Et8 

1.815 Et7 1.132 E-8 2.054 Et5 . 

2.107 E+8 4.499 E-7 9.480 Et7  ' 

9.319 Et7 1.448 E-5 1.349 E+9 

1.193 E+8 1.389 E-5 1.657 E+9 

2.365 Et6 7.235 E-5 1.711 E t 8  

TOTAL REL EAS ED 3.401 E+9 
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P a r t  6. CY 76 Miscellaneous Releases 

Source ' Nucl ides 

TA-2-9 Omega. Ar-41 

.Tq-3-29 (Wg. 9) 1-131 

TA-43-1 (FE-9) P- 32 

Td-43-1 (FE-10) P-32 

TA-43-1 (FE-11) P-32 

TA-43-1 (FE-12) P- 32 

TA-43-1 (FE-14, 16 & 17) P-32 

TA-43-1 (FE-24) P-32 

TA-53-1 (D  Wing) MAP 

TA-53 (FE-3) C-11 , N-13 
0-15 

TA-3-66 (FE-13) Th-234 

TA-3-66 (FE-26 8 27) Th-234 

Release D a t a  

Gross Ave. Conc. I To t a l  
Volume (P) . ( V C i  /m I  ) Released ( V C i )  ' 

I .325 Et7 

2.677 E+9 

1.789 E+8 

1.084 E+8 

2.690 E+8 

2.597 Et8  

1.802 E+8 

2.530 E+6 

2.174 E+8 

2.158 E+8 

5.009 E+8 

9.288 E+6 . 

2.560 E-5 ' 3.392 E+8 

1.121 E-13 300 

6.623 E-14 11.849 

4.556 E-14 4.939 

6.276 E-14 16.883 

4.943 E-14 12.836 

1.487 E-13 26.800 

7.546 E-14 0.1 9.1 

0 0 .ooo 
2.729 E-5 5.890 E+9 

4.893 E-12 2451 

8.613 E-1'2 80 
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B. 1976 CONTROL CODES AND REFERENCE LOCATION IDENT. FORM ERDA 789T REPORT 
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0 
1976 CONTROL CODES AND REFERENCE LOCATION JDENT. FORM ERDA 789T REPORT . 

ALDEA - 009 - 001 

ALDE7 - 016 - 001 
I 

fALDE8 - 034 - 001 
I 

ALDEB - 029 - 001 

ALDEB - 029 - 002 

ALDEB - 029 - 003 

ALDEB - 029 - 004 

ALDEB - 029 - 005 

ALDEB - 029 - 006 

ALDEB - 029 - 007 

ALDEB - 029 - 008 

ALDEB - 029 - 009 

ALDEB - 029 - 010 

ALDEB - 029 - 011 

ALDEB - 029 - 012 

ALDEB - 029 - 013 

ALDEB - 029 - 014 

ALDEB - 029 - 015 

ALDEB - 029 - 016 

ALDEB - 029 - 017 

ALDEB - 029 - 018 

ALDEB - 029 - 019 

ALDEB - 029 - 020 

ALDEB - 029 - 021 

I - 

N a r r a t i v e  Descri p t i o n  

Omega Stack, TA-2-9 

Van De Graaff, TA-3-16 

Cryogenics, FE-52, TA-3-34 

South Stack, Wing 2, TA-3- 

North Stack, Wing 2, TA-3-29 

South Stack, Wing 3, TA-3-29 

North Stack, Wing 3,  TA-3-29 

South Stack, Wing 4, TA-3-29 

North Stack, Wing 4, TA-3-29 

South Stack, Wing 5, TA-3-29 

North Stack, Wing 5, TA-3-29 

South Stack, Wing 7, TA-3-29 

North Stack, Wing 7, TA-3-29 

Wing 9 Stack, TA-3-29 

FE-17, TA-3-29, South Of f i ces ,  Ng. 2, Room A i r  

FE-18, TA-3-29, North Offices, Wg. 2, Room A i r  

FE-21, TA-3-29, South Of f i ces ,  Wg. 3, Room A i r  

FE-22, TA-3-29, North Off ices, Wg. '3, Room A i r  

FE-26, TA-3-29, North Off ices,  Wg. 4, Room A i r  

FE-27, TA-3-29, South Off ices,  Wg. 4, Room A i r  

FE-30, TA-3-29, North o f f i c e s ,  Wg. 5, Room A i r  

FE-31, TA-3-29, South Off ices,  Wg. 5, Room A i r  

FE-34, TA-312.9, South Of f i ces ,  Wg. 7, Room A i r  

FE-35, TA-3-29, North Off ices,  Wg. 7, Room A i r  



I 

i 

.ALDE2 - 035 - 00’1 
ALDE3 - 066 - 001 

ALDE3 - 066 - 002 

ALDE3 - 066 - 003 

ALDE3 - 066 - 004 

ALDE3 - 066 - 005 

ALDE3 - 066 - 006 

ALDE4 - IO2 - 001 

ALOE5 - 141 - 001 

ALDE5 - 141 - 002 

ALDE5 - 141 - 003 

ALDED - 021 - 001 

ALDE6 - 002 - 001 

ALDE6 - 002 - 002 

ALDE6 - 003 - 001 

ALDE6 - 003 - 002 

ALDE6 - 003 - 003 

ALDE6 - 004 - 001 

ALDE6 - 004 - 002 

ALDE6 - 004 - 003 

ALDE6 - 003 - 004 

ALDE6 - 005 - 001 

ALDE6 - 005 - 002 

ALDE6 - 005 - 003 

A L E 6  - 005 - 004 

ALDE6 - 005 - 005 

West Stack, TA-3-35 

NW Stack, TA-3-66 

NE Stack, TA-3-66 

SE Stack, TA-3-66 

Nor th  Stack, TA-3-66 

West Central  Stack, TA-3-66 

NW Corner Stack, TA-3-66 . 

Mai n Stack, TA-3-102 

Nor th  Stack, TA-3-141 

NW Stack, TA-3-141 

SW Stack, TA-3-141 

East Stack, TA-9-21 

East Stack, Bldg. 2, TA-21, Rm. A i r  

West Stack, Bldg. 2, TA-21, Rm. A i r  

East Stack, Bldg. 3, TA-21, Rm. A i r  

West Stack, Bldg. 3, TA-21, Rm. .A i r .  

Main Stack, Bldg. 3, TA-21 

Room A i r  Stack, Bldg. 4, TA-21 

Hot C e l l  Stack, Bldg. 4, TA-21 

South Stack, Bldg. 4, TA-21 

I n c i n e r a t o r  Stack, Bldg. 3, TA-21 

I 

East  Stack, Bldg. 5, TA-21, Rm. A i r  

West Stack, Bldg. 5, TA-21, Rm. A i r  

South Stack, Bldg. 5, TA-21, SR 

B u i l d i n g  5, TA-21, Rm. 530 Rm. A i r  

B u i l d i n g  5, TA-21, Rm. 530-A 81 531 Hood Exhaust 



- 

I .  

I 

I 

1 -  

! 

- 

. .* 
ALDE6 - 150 - 001 
ALDE6 - 155 - 001 

ALDEd - 155 - 002 

ALDE6 - 155 - 003 

ALDE6 - 155 - 004 

ALDE6 - 209 - 001 

ALDE6 - 324 - 001 

ALDEK - 086 - 001 

' ALDEL - 002 - 001 

ALDEL - 007 - 001 

ALDEL - 007 - 002 

ALDEL - 007 - 003 

ALDEL - 007 - 004 

ALDEL - 007 - 005 

ALDEP - 001 - 001 

ALDEP - 001 - 002 

ALDEP - 001 - 003 

ALDEP - - 001 - 004 

ALDEP - 001 - 005 

ALDEP - 001 - 006 

ALDEQ - 031 - O O I  

ALDEQ - 031 - 002 

ALDEQ - 031 - 003 

ALDEQ - 031 - 004 

ALDER - 001 - 001 

ALDER - 001 - 002 

-3- 

Bldg. 150 Stack, TA-21, Rm. A i r  

NE Stack, Bldg. 155, TA-21 

NW Stack, Bldg. 155, TA-21 

SE Stack, Bldg. 155, TA-21 

SW Stack, Bldg. 155, TA-21 

B u i l d i n g  209 Stack, TA-21 

Bldg. 324 Process Exhaust, TA-21 
(Sui 1 d i  ng 324 Stack, TA-21) 

TA-33-86 Stack 

South Stack, TA-35-2 

NE Stack, TA-35-7 

SE Stack, TA-35-7 

NE Central  Stack, TA-35-7 

. SE Central  Stack, TA-35-7 

. _  

South Stack, TA-35-7 

' FE-9, TA-43-1 

FE-IO, TA-43-1 

FE-11, TA-43-1 

FE-12, TA-43-1 

FE-14, 16 & 17, TA-43-1 

FE-24, TA-43-1 

North Stack, TA-46-31 

South Stack, TA-43-31 

SW Stack, TA-46-31 

West Stack, TA-46-31 

South Stack, TA-48-1 

North Stack, TA-48-1 

I 

. I  
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ALDER - 001 - 003 

ALDER - 001 - 004 

ALDER - 001 - 005 

*ALDER - 001 - 006 

ALDET - 001 - 001 

ALDET - 001 - 002 

ALDET - 001 - 003 

ALDEW - 053 - 001 

*ALDEW - 053 - 002 

*ALDEN - 053 - 003 

-4-  

Hot Ce l l  Stack, TA-48-1 

Core Wing Stack, TA-48-1 

Alpha Wing Stack, TA-48-1 

NE Stack, TA-48-1 

NE Stack, TA-50-1 

SE Stack, TA-50-1 

South Stack, TA-50-1 . 

'D \ling, TA-53 

FE-3, Main Stack, TA-53 

North Stack, TA-53 

*New Airborne Ef f luent  Release Point  

1 

I 

! 
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IV. TOTAL RADIOACTIVE LIQUID EFFLUENT RELEASE SUMMARY BY NUCLIDES FOR CY 1976 

Nuc 1 ide 

Unidentified B Emitters 

Am-241 

CS-137 

H-3 

Pu-238 

Pu-239 

Sr-8 9 

Sr-90 

U - T o t a l  

Total Activity Released (Ci) 

0.01991 

0.001265 

0.19404 

187.87 

0.007654 

0.00127 

0.00097 

0.004623 

105.6 
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hfo-palftics - if mu ufll  -- tJmt erist today. 

&other danger i s  the pmsibility of fnstallfng equipment 01 

tecfmiques w i t h  wzy paorly tmderstaad interrarctions. krd addsnm oclcur 

hecause of mrly  rmdsrstwt? in t e rmc t ians .  

of a =lease. then i n  thc event an aclcident O C C U I ~ ~  your explanatfan to 

wavincr! the public  of the real dangers that exist hro lwt a g m t  dsr3 

o€ credfbility bcausc of war orrsrly mnqewatfo,  pm-ewnt evrluatlaam 

.- I .  



of an &dent case. 

NOW, Sam? of  the discussions i n  this aeetinq hawe t o d  on 

I think i t  muld he -11 J f  I just  tank a the d i f f i c u l t i e s  of santpling. 

ccnqpuring these stantjar& uith -tatrations rreasured i n  .the eavlromat , 

of the cloud to the tail end of tlre cloud, and you can then &rim tot that 

cloud passage an aterage -ntration of the'cloud. 

If, as normally erfots I n  pracft'ae, w dre sarpling dollh period 

of ti= aherd of cloud arrival atad solle period of time aftetmrds, t h n  you 

+t an aver- amcentration for ttmt entifrre perid of tire. and cum rmst 

be Wen not to apply that average hack to the estimited tiao of cloud pas- 

sage. So them is  a dif f icul ty  i n  saqUing to deterrcine caqpliamce w i t h  

. 



. . -  

also has thtps fractions. ifiyou w i l l .  ~ n e  fraction i s  that prtiola of tb 

rtterial tha t  is collected the Suqler because of the relatively 

sawling rate but thrt rould normdly not be inhaled 

ing upright and breathing at a ?Jorml rate. 

an individual stand- I 

 hen them are two factions associated w i t h  mterfal that i s  

inhaled. 

fraction that f i n a l l y  ceaclres the point of cvmrn i n  the pul-ry mm- 

Phere i s  that fradan ttit i s  excmted by the bodyr md tlwt 

partrmt. 

establish the m l e t e  size slpactrum am such that p u  do not ordfnufly 

trim data an the size spectrum fbr enVlrwuent.1 mlples. I t  18 ry 

T h s e  f a c t b a s  am a11 siae-dependent and the difficulties to 

&lief, hanever, that normal envirwrrental air srrwes w i l l  be exttrmfy 

aansemative i n  estiwttng an inharation ex@osum. 

I f  ins- of trying to deal w i t h  M air aonormtratior, urd tils 

this dosaw for a rildioactiwe cloud is tmranlly expqsW i n  curiealsl.aand 

mr cubic reters of air. This value multiplied by the breathing rate vi21 

provide an estimate of the lnhaied intake, assuring :that al l  of th r t e z ia l  

is i n  the zespirable range. I n  de8llng with releases of p lu tar fur  -8 

, ..: . . . .  
. .. . I .  

. .  . . . . .  ... 



. .  

is passing, a d  tlre arount of mater ia  d e p ~ s i ~  per Imit area of ~ l ~ l r a d  

that could represent a &c erposurr frwa the Suterfal that is XeBW- 

I 
i 

 he first number awld be developed by exadning Redimctivity 

concentration Guides (-1. 

fect peopte i n  the unamtmlled a m  m an occetiorwl . l e d  i f  it ~ R S  i n  

terms of an rrergency expsureD a one-in--lifetfra type of Wng. not to 

It w u l d  not. @skPSr be unmasmmbla to sub- 
! b 

k mm-8 

I f  you t w k  that MX wlue for a cloud cmtmntrrtion and said 

the cloud ex is ted  far an hour and tlrrt for the mst of tlm gear them -8 

mt any p l u t t m i u  i n  t?u? a i r ,  you oould, i f  meam average that init ial  ootr 

centra&& owr the period of a yerr. That init ial  aancrmtratlon for m e  

but d d  be 3.5 x lou7 ricrrmrries per milliliter. and if  averaged over 

a year, the atnrrage cxmcentration muld be within u19 occupationml lUG 

That's rathEr shadmy, a d  that*s the point I'm trying tu kwke 



-. . ... . 
. .  

depdtion is critical, 

If wu take one bur as the erpoaun, period, the permissible 

wmentlration, as indicated on the gmph, is. 27 800 dup per mtez a, ma) 

tllat corresponds to a cloud dosage value of 4.5 x lo+ curles-seumd psr 

rmeters cubed. 

. 
So that's another estimate for a permissible eme-ncg 

meter cubed. 



! 

dkv whet &es tu$ m U y  .1810 i n  teN of individua2b 

Wright tangham detnefoped his -t of uhrt might be m f d e m t d  ais fbr 

dose limits fror plutonfur for the lung, tlr hone. and the Zlver, and these, 

as noted in Table IV. are 100. 50, and 100, z 'e spec~#e ly .  

cuntro~ed populatim.  re advocated thinltlng s h u t  this i n  tern of a t  least 

Then for an un- 

a third less fbr a population of IOOO.. mr every tenfold increase i n  pop- 

ulation. t lm allohnable .&se fm a 1000 population muld  be div i tkd  bg a . 

factor of tw. Thus &angbar f&lt tbt fbr an unaontlofled popdatdon of 

100 000 safe &se limits fror plutonium d d  be set atz fuag - 8 rads8 

liune. - 4 rads; 14.mer - 8 rads. 

t?o if you a t  the 2 x curies per secend par meter 

cubed &sage, vhat &es &As r e d l y  e ~ ?  tt mans that the uptake tbr an I 
! 

I adult 120 cubic rr?ters of air per day) muld be -tung iike 3.4 x 

rrtcrocuries.. Integrated, this m u n t s  em 3.16 d c m c u r i e d r y  I n  the lung.  

a d  therefore a cbe.of 0.66 rads. F b  value' of 0.66 rad8 to the lurrg dm 

to erpasure rn a cloud 

. .  

of 1 r 10" ~i-sec/n' is -1i below tb wlrr 

of 8 rads that Langhu indicated would be a safe 2 i d t  tbr an Mo0ntxvll.d 

I 
I 

I 

population of 100 OOO, It mad. i n  fct .  be argued tht b t h  numbers 8- 

unduly canwrrrnrtive for an ere- or m i d e n t  s f twt fon  i n  which oowl 

a s 8 w s  there vill be 8 ~ p  adwe- effect to some individuals and a Nghsr 

Hhue 8.9.. 5 x loo3 Ci-sec /m 3 w a d  be suggested. The tnouble. of QOUTW. 

lies i n  thc fact thrt i t  is. ibr wat people. hrrd to -ile a n m t  

l fke 5 at lo-' cI-sec/r3 with the offsfte R.C.G. of 6 I &al 

. .  





. 

. -. 
. .. I-, 

. ., 
. .  I ! 

I 

aot Wf- l i f e  in the 

beaolrnes less available for resuspension, and that point -&s i s  missad, 

+se. what it really r y s  is that p l u ~ u m  

P r o j e c t  57 was a special ly  organized  operation b y  the M i a  

Corpcation to pursue the effort to g e t  data a b u t  what rrould happen if 

tbse bombs accidentally mmt off, And part of the rativation for this 

study and the l a t e r  one that  follom?d on. O p e r a t i o n  Rbllercuqter, s l s ~  

conducted by Sandia, was the coneera of both' the British and 'the Amricans 

as to what the exclusion dista-s s b l d  be for storage of plutonium 

weapms. 

better numbers to define the hazards associated wlth'an a-ideat.1 &t= 

The hsic idea behind all these p m j e c t s  was to cam up with  
7 

onation of plutonium ~#d~0n8. 

Yel l - ta  continue-dack Hea ly .  i n  looklng at the ground de- 

sition pmblem r-ntly - and this is  a very  thorough. up-to-date studg, 

and the only one I think real ly  ltmked a t  dl the puunsters i n  detail - 
has 

/ 
? 
i 
j 
i 
5 

r: w i t h  the pmposed interim standard shw, i n  Table V I .  
I 

mat you see again, the uppsr limit of 8 nicmcwiea per sqmm 
i 
! meter i s  equivalent to 135 ricroqra~~ per square meter, I f  a l l  of the 
I 

material is i n  the form of par t i c l e s  w i th  diameters lesa thrn 100 w0 the # 

+ 
*per l imi t  is I' wCi/m2, uhich is 60 ugh2. $ 

d 
$ SO i n  thinking about this p a e m  of erer~ency l e d s  d b ~  p t . ~  



'J 
'/ 

cates that the use of an average lung dose is appropriate i n  l i r i t dng  ex- 

posures and may -11 be cwnservative. 1 

So I w u l d  like to say that I * v e  touched on the points that 

wu have to B i d e r  i n  lookimg a t  emerqmcy erposurest the acute cloud 

dosage, resuspension from the.ground. and the s i n g l e ,  hot particle p m b  

leut. 

. NOW in regad to releases of plutoniur, theiems been a lot of 

field erwrieaa and a Jot of laboratory erperirpents have been -duet& 

that give sone insight on the d i s t r ibu t ion  of plutonium. either inside a 

krilding or in the envixvnrent. And I'd like fo review Just a few of 

tbse for you, to give you some icka or the cvloration of what  hngpcns. 

You p e r b p s  -r the Patemares accident on january 16. 1966. 

It resulted from an in-air explosion of a 8-52 bo-r vhile engaged I n  ur 

in - f l i gh t  refueling. 

loose fzvm the plane b y  tk ezplosion. 

the ground and one landed i n  the mater. 

mur plutoniclr-bearing nuclear -pons we= jar- 

T h r e e  of the devi- iqacted on 

'hR weapons -re u l t i m a t e l y  re- 

cmtrr?red i n t a c t ,  one f- the - ard one that actually lqpacted on the f&. 

mo llleypo~s detonated on iwct with the gEound and dispersed 

plutonium over sum? 1200 acres of ground. A wind wi th an e a t f u t e d  we&city  

of 30 knots prevailed at tk ar. 
I 

I t  should &e mted tbt, under these QUIoliUom, the rdiw of 

the a m  ufth aantuimffon of otller 500 ric-raum per r r ~ u r r r ,  slbkpr (a 

fachat of five over suggested LASL tmlmi).  mre abut 80 meters for ane 

dhtoMtion and 65 mters for the otber datonatfon. 
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. Cleanup procedure consisted o f  scraping and removing the t o p  

l a y e r  o f  soil f r o m  about 6 a c r e s  t h a t  had contaminat ion levels a h v e  500 

microqrams per square meter. The crops  i n  the f i e lds  w i t h  contaminat ion 

levels above 5 micrograms per square meter were removed and 'des troyed .  

~ l l  of this mater ia l  was packaged and u l t i m a t e l y  shipped t o  

the Uni t ed  S t a t e s .  o r i g i n a l l y  it was planned to  p l o w  only  the land between 

the 5 0  microcur ie  and the 500 microcur ie  p e r  square meter contaminat ion con- 

t o u r ,  bu t  w i t h  the equipment on hand it was dec ided  to plow the area w i t h i n  

the 5 microcuries 2er' square meter  contour.  

The  other a c c i d e n t  t h a t  g o t  a lot o f  a t t e n t i o n  was the c r a s h  

T h i s  occurred 

. 

o f  a 13-52 bomber i n  North S t a r  Bay, seven miles fmn Thule.  

January 21, 1968. 

to b a i l  o u t  because of an on-board f ire.  

the velocity o f  about  500 knots and a t  a 1 5  degree  a t t i t u d e .  

the fuel' i g n i t e d  and the f o u r  plutonium-bearing weapons exploded. 

The cause  o f  this c r a s h  was the necessity for ths crew 

The p lan  impacted on the ice w i t h  

On impact ,  

The debris 

and f laming  f u e l  p x v p z l l e d  b y  the forward motion o f  the p lane  was s c a t t e r e d  

a long  a p a t h  about  700 meters long .  A l a r g e  blackened area about  130 lneters 

wide  and 700 meters long was formed b y  the combustion products  being trapped 

i n  the refrozen snow and ice. 

I t  has been es t ima ted  that a p p r o x i m t e l y  99% o f  the plutonium,  

w i t h i n  the d e f i n e d  contaminat ion  zone, was contained i n  the 'black c r u s t ,  ice 

and snow. A cloud about  630 feet h i g h  and 800 meters i n  dep th  and 850 meters 

i n  h e i g h t ,  was formed and I t  undoubtedly  c a r r i e d  some plu tonium downstream. 

The llanish scientists i n v e s t i g a t e d  r a t h e r  thoroughly  the levels o f  p l u t o d u m  

i n  the environment and concluded f r o m  their findings that the environnental 

.impact was n e g l i g i b l e .  
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In  P r c j e c t  Roller Coas ter ,  a very e labora te  experiment  conducted 

north of the Nevada Test S i t e  for the purpose of determining the e x c l u s i o n  

area  o f  a plu toniuw weapons s torage  site. In t h i s  opera t ion ,  p.lutonium de - .  

vices were d i s p e r s e d  b y  the detonation o f  high exp los i ves .  

r e l e a s e s  w e r e  acaoinplished, the f irs t  test b e i n g  the r e l e a s e  o f  p lu tonium 

Four di f ferent  

f r o m  a n  uncovered steel p l a t e  -- t h a t  i s ,  so as to not have i n t e r a c t i o n  

w i t h  thc soil ,  b y  convent ional  h i g h  e x p l o s i v e  (TNT) i n  the weight  r a t i o  

of 1 unit of plu tonium to 44 u n i t s  02 h i g h  e x p l o s i v e .  In this case, 88% 

of the mater ia l  was a i rborne  beyond 2500 feet. The l a s t  test was a r e l e a s e  

f r o m  an  i g l o o  w i t h  e i g h t  foot of ground cover. In this c a s e  the r a t i o  of 

the p lu ton ium to TNT was 1 over 835, and 63% of  the mater ia l  was a i r b o r n e  

beyond 1250 feet. These  v a l u e s  probably  r e p r e s e n t  a maximum d i s p e r s a l  for 

a n  uncontained source and a maximum d i s p e r s a l  from a . w e l l  w n t a i n e d  source 

b u t  w i t h  the containment  des t royed  b y  a very l a r g e  energy r e l e a s e .  

In the plu tonium r e l e a s e  incident.& Oak Ridge i n v o l v i n g '  2100 

grams of p lu ton ium i n  a non-nuclear e x p l o s i o n ,  less than 0.05% of the p l u -  

ton ium was re l eased  f r o m  the b u i l d i n g .  T h e . p l u t o n i u a  was l a r g e l y  scavenged 

b y  the b u i l d i n g  and p l a n t  equipment.  

Another test was the s a f e t y  test of  s p e c i a l  capsu le s  conducted 

These capsu le s  were made cf Payne's 25 a l l o y  a s  p a r t  o f  the SNAP program. 

and wntafned 80 grams of  plutoniua i n  a he l ium atmosplren% 

to d e s t r u c t i v e  h e a t  l o a d s  and f a i l u r e  o f  the capsu le s  occurred a f t e r  about 

three minutes a t  3600 degrees  Fa.hrenheit. 

maintained a t  this tomperature i n  an o x i d i z i n g  air d r a f t .  

the plu tonium became airborne .  

since the m m p l e t e  ma ter ia l  balance of plu tonium was not possible. 

They -re subject 

After f a i l u r e ,  ~ J E  capsules mre 

Less than 3!# of 

The e x a c t  percentage  dispersed is  not knmm 

About 

95% of  the plu tonium was recovered  f r o m  the res idue .  On the other hand, . 
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o n l y  a t r a c e  was recovered from the a b s o l u t e  f i l ters  i n  the a i r  space above 

. . . . . . . . . . . . .  .... ... ... ..... ... . .  ........... ! ...... I.:.'- . . .: .... .... ....... - . ._ _ I . .  .... : .  . -  . 

the apparatus.  

account for the discrepancy  i n  the mater ia l  balance.  

I t  i s  believed the di f f icul t ies  i n  analyz ing  the res idue  

An incident involving a Bomark missile has a l s o  been reported. 

Several  k i lograms o f  p lu tonium was sub jec t ed  to the heat and the d i s p e r s a l  

forces of gaso l ine  j e t  f u e l  i n  a h i g h  e x p l o s i v e  f i re  i n  a launching  pen. 

Although the f l a m s  were 400 feet h i g h ,  n e g a t i v e  readings  for p lu tonium 

were ob ta ined  i n  a survey  f r o m  50 feet of the pen o u t  to f ive miles. The 

plu tonium contaminat ion  was confined to the launching  pen and a small  area 

a d j a c e n t ,  a dra in ing  d i t c h  contaminated b y  runoff water  used i n  f i r e - f i g h t -  

i ng. 

Car te r  and S t e w a r t ,  B r i t i s h  wrkers, reported the r e s u l t s  of 

h e a t i n g  to i g n i t i o n  12-gram p lu ton ium billets and tm grams of p lu ton ium 

turn ings .  

burnings  and about  0.01% from the t u r n i n g s  were three microns and less i n  

size.  

s a l  process .  O n l y  about  0.01%, or lllnrkedly less than the t o t a l  percent of 

the m a t e r i a l ,  m u l d  be dispersed and c o n s t i t u t e  an i n h a l a t i o n  hazard. 

the event the o x i d e  residue was d i spersed  b y  a f o r c e d  d r a f t ,  not amre than  

0.5% would be i n  the r e s p i r a b l e  range. 

About 0.05% of a l l  the plu tonium o x i d e  particles f m m  the billet 

7 :  was concluded t h a t  the p l u t o n i u a  burned w i thou t  an a c t i v e  d i sper -  

In 

J .  Nishima, and others a t  B a t t e l l e  Northwest, have -ducted 

a series of plu tonium r e l e a s e  studies, and t h e y  a r e  sunrmarized to so- ex-  

tent i n  his own table, shown as  Table V I I .  
/ 

The table represents a series of tests that have been conducted 

on p lu ton ium d i s p e r s a l  and one can g e t  so- i d e a  of the magnitude of releases. 

Now Stan a a m d  has reported the release of plu tonium from 

Rocky Fla t s .  This is shown i n  Table VIII. 



I 

From normal o p e r a t i n g  conditions -- and 1 have presumed that 

i t ' s  f r o m  53 to 71; the report d i d  not s t a t e  t h a t ,  b u t  the sense o f  the ' 

report i n d i c a t e d  t h a t  t h a t ' s  the p e r i o d  of time he's account ing  for,--- 

arnounted to 42 m i l l i c u r i e s  i n  a i rborne  effluents, or 90 m i l l i c u r i e s  i n  

l i q u i d  e f f l u e n t s .  

T h e  ' 5 7  fire accounted for  a .06 c u r i e  r e l e a s e ,  and the f a r n u s  

' € 9  fire, .0002 c u r i e s .  

The t i u 7 g  of some interest i s  t h a t  the t r a n s f e r e n c e  f r o m  con- 

It emphasizes the f a c t  
I 

taminated  soil accounted for a 2.6 c u r i e ,  r e l e a s e .  

that the a c c i d e n t s  t h a t  a r e  g o i n g ' t o  g e t  you, a r e  thcr unforeseen, the un- 

. .  . .  . .  l i k e l y  e w n t s .  

by .&,ish velocity w i n d s  o f  sandy soil contaminated by cantamfnated ofl' that . 

had leaked f m m  drum stored in t.9e open. . .' 

T M s  transference of plutoafurar resulted.fzvm. the dtSper6d 
. ', ,,.z 

...'.[: - .... 
'I I 

. .  . .  
, _.. . _ C . _ _  . . .  . .  . .  

DR. STRATTON: The 1G69 f i re  was regarded as much mre sewre, 

and I think it was, and y e t  the relzase was much less. Is there any  cab- 

v i o u s  reason , .  Harry? 

MR. JORDAN: N o t  that I k n o w  of, e x c e p t  c b v i o u s i y  a f t e r  t t H ?  

1957 f i re ,  peop le  probably  got  smart and t h e y  might hve done c e r t a i n  thtngs 

that o b v i o u s l y  must have  he lped  t h e m  ;n the f i l t r a t i o n  or i n  containmcmt, 

or i n  the d e s i g n  of some o f  their p r o c e s s  lines. 

S t a n  Hamwnd d i d  not address this discrepancy ,  b u t  you're right, 

and I think i t  r e a l l y  reflects the fact t h a t  a f t e r  you hve a f ire ,  you 

c e r t a i n l y  take s t e p s  to improve your containamit .and make sure that cbe 

dispersal doesn't happen to that csxtsnt again. 

DR. MASON: I d i d n ' t  understand the conta innent - - I t  had soil 

transference. W h a t  was the mechanism there? T h e y  were oil ti&s but- 



thought  very impor tant .  

MR. JORDAN: Before the fire. I t .  had no th ing  to do w i t h  the 

fire. But  you see i t  was a f t e r  the f l r e  t h a t  the Colorado Citizens Corn- 

DR. MASON: Isee. 

MR. JORDAN: And the exp lana t ion  was t h a t  the o f f s i t e  p lu tbn ium 

transferred off the site, o r - j u s t  what i s  t h a t  2.63 What does t h a t  2.6 

c u r i e s  mean? 

MR. J O U N :  T t  means t h a t  t h e y  never detected any above limits 

or any n o t i c e a b l e  a i rhorne  p lu ton ium a t  their fence perimeter, so it has to 

be p o s t u l a t e d  t h a t  this amount o f  mater ia l  must have be&rne a i rborne  and 

hecam redepos i t ed .  in a wider  c a n f i g u r a t i o n  onsite, as well as g e t t i n g  off- 

site. The t o t a l  t h a t  he f i g u r e s  was re l eased  f r o m  the contaminated site 

was a r r i v e d  a t  b y  a n a l y z i n g  how much must have leaked  o u t  and how much'was 

s t i l l  p r e s e n t  i n  the sandy soil ,  and the assumption -de that  t - h e . d i f f e r e n c e  

became airborne. What percentage  of t h a t  was redeposited back onsdte and 

how much o f  it a c t u a l l y  became a irborne  o f f s i te  was not addressed.  

DR. T H A W T T :  This is then the number of c u r i e s  he wnsiders 
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UR. JORaAN: From the sandy soil contaminated b y  the l e a k i n g  

drums. tic- has no handle on h o w  much of t h a t  rodpos i t ed  back on site. 

N o w  this l ist  of incidents and exper iments  i s  c e r t a i n l y  b y  no 

means complete .  T h e r e  are other references and there a r e  examples one could 

look a t  and perhaps q a i n  better ins ight .  

k e n  made to a p p l y  thc a v a i l a b l e  information to an  eva'luation of tne p l u -  

ton i um release. 

But at least ihree a t t e m p t s  have 

Guthr ic  and N i c h o l s  a t  Oak Ridge i n  1 9 6 4 ' e s t a b l i s h e d  the cate-  

gories shown i n  Table  IX. 

O n e  o f  the problems a s s a c i a t e d  w i t h  c o n s e r v a t i v e  e v a l u a t i o n ,  a s  

I .mentioned, i s  that the a u t h o r s  w i l l  be very carefr.1 to c h a r a c t e r i z e  it 

and probably  g i v e  you some i d e a  j u s t  how conservative they are making their 

evaluation. 

q u a l i f i c a t i o n s  do not ge t  c a r r i e d  on. y e t  you can see that T a b l e  I X  is a v e r y  

conservative e v a l u a t i o n  of accidents associated Vi th  plutonium. I tunk I 

it &es not r e a l l y  reflect the  experience r e  have seen in the f i e l d  or m- 

But  as their clonclusions are reproduced, as i n  this case# those 

f l e c t  what we have seen i n  the Laboratory.  

As a result of the Rocky F l a t s  f i re ,  E.  C. H u n t  examined the 

range o f  e x p e r i e n c e  w i t h  the release of plu tonium and he developed the theo- 

retical model for r e s t r i c t e d  release of plutonium. The g i s t  of this article 

was t h a t  the p lu tonium was v e r y  heavy -- a s s o c i a t e d  w i t h  v e r y  heavy particles 

and settled o u t  v e r y  r a p i d l y ,  and once t h e y  settled o u t  on the s u r f a c e ,  

t h a L  t.hey s t a y e d  there w i t h  g r e a t  t e n a c i t y .  X t  is my own personal vi.ew t h a t  

this model is somewhat more r i g o r o u s  t h a n  the da ta  t h a t  he u s e s  r e a l l y  fus- 
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. B a t t e l l e  Northhest L a b r a t o r y  has recently completed a s tudy  

on the consequences o f  e f f l u e n t s  f r o m  f u e l  f a b r i c a t i o n  p l a n t s .  The report 

ident i f ies  parameters ,  v a l u e s ,  f a c t o r s 8  and methods w h i c h  could  be used to 

e v a l u a t e  conseguknces of a p lu tonium re l ease .  

NOW t h e y  aga in  maximize many o f  their parameters  and t h e y  ,pos- 

t u l a t e d  a series of a c c i d e n t s  and i n  general  t h e y  assumed t h a t  lo-* grams, 

a f t e r  two-stage HEPA filtrdti,on, would be r e l e a s e d ,  and i f  you only  bad one 

s t a g e  of f i l t r a t i o n  b y  HEPA fil.ters, one gram would he re leased .  

AS I Say# and a s  t h e y  themselves i n d i c a t e ,  their numbers are 

. v e r y  conserva t i ve .  

Now the other f a c t o r  involved in.  release of plu tonium i s  the 

estimates t h a t  a r e  requ i red  for atmospher ic  d i f f u s i o n  and these e s t i m a t e s  

are accomplished i n  a v a r i e t y  of ways: a cookbook approach based on regu- 

l a t o r y  guides;  d i f fus ion  c u r v e  based on the w r k  o f  Sutton .and P a s q u i l l ;  

p r a c t i c a l l y  every i n s t i t u t i o n  ins i t s  own computer code; and i n  general ,  

the ranges  that you can see f r o m  a theoretical . c o n s i d e r a t i o n  of difCusian 
i 

are somwbt along t& l ine shown i n  ~ i g u =  3. 
r .  

This is for a gmund r e l e a s e .  The upper curve i s  PaSpUi l l ' s  

most  s t a b l e  weather condition. The lomr Pasquill  c u r v e  i s  for Condit ion 

A, the most t u r b u l e n t .  The. c u r v e s  i n  between represen t  D. S l a d e ' s  inter- 

p r e t a t i o n  of Cramer and Recorder's work r e l a t i n g  the d i f f u s i o n  c a p a b i l i t y  

of the atmosphere to the v a r i a t i o n  i n  the h o r i z o n t a l  wind d i r e c t i o n .  T h i s  

i s  the standard d e v i a t f o n ,  the v a l u e s  for standard d e v i a t i o n  of the wind 

direction . 

I 
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T f  i t  i s  not v e r y  var iab le ,  the standard o f  dev ia t ion  i s  small 

and you, o f  course ,  approach the more s t a b l e  condition. W i t h  the wind  flue- 

u a t i n y  apprec iably ,  you have a maximum d i f f u s i o n .  

But ,  you see, this i s  for  a ground re l ease .  I f  you e s t a b l i s h  

s o m e  t y p e  o f  effective s tack  height for the r e l e a s e ,  the c u r i e s  a r e  nvd i -  

f i e d  and a ground maximum i s  es tab l i shed  a t  some d i s tance  downstream ra ther  

than a t  the point o f  re l ease ;  

and 20 s t a c k  h e i g h t s  or effective s tack  h e i g h t s  downstream. 

the maximum occurring somewhere betwen 5 

T h e s e  a re  normalized curves .  T h e y  a r e  m r m a l i z e d  for wind and 

for the source term, i f  you notice. And t h a t  s i m p l y  says  for one c u r i e  i n  

a one-meter-per-second wind ,  these f i g u r e s  apply .  

Now when you t a k e  these curves  and these p m c e d u k s  and maxi- 

mize the weather i n p u t  and become very conserva t i ve ,  there's a tendency to' 

become so c o n s e i v a t i v e  t h a t  you r e a l l y  never understand how f a r  out o f  the 

real w r l d  you are.  W e  became concerned about tbzci, so we looked  a t  a l l  

the f i e l d  r e l e a s e  experiments  t h a t  have been documented., P r a i r i e  Grass,  

b r y  G u l c h ,  and Ocean Breeze, and this c o n s t i t u t e s  something l ike 200 to 250 

da ta  sets under a l l  conditions of wind. 

DR. STRA!C!IVN: What were these experiments? 

MR. JORMN: The experiments were so-cal led f i e l d  release ex- 

periments i n  which known amun t s  o f  material were re leased  and the a t m o ~  

phex.!c d i f f u s i o n  measured. P r a i r i e  Grass experirnents were &..%e b y  N.I.T. 

and Texas U n i v e r s i t y  and a f e w  other p m p l e  ou t  i n  Kansas, Dry Gulch was 

conducted a t  a'dwards A i r  Force Base, and Ocean Breeze was done a t  ;he Cape. 

Prairie Grass was a U n i v e r d t y  project and the other two  were sponsored by 

the Air F o r c e .  All p r o j e c t s  mre designed to s tudy  atmospheric d i f f u s ion ,  

so t h e y  re leased  a ,mown amount of t r a c e r  material  and sampled fox it hoth 

.. 
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and'c,vss-stream. From. the data you can ob ta in  the normalized 
. .  

! 

dosage versus  d i s tance  curves.  

p e r c e n t i l e  curves  f m m  these experiments ,  shown i n  Figure' 3. 

of an eva lua t ion  g i v e s ,  if you w i l l ,  'some kind of a handle on h o w  conserv-. 

a t i v e  you a r e  when you make use of these evaluat ions .  

Considering al\l data sets we derived the 

T h i s  t y p e  

. 

I f  qou assume what i s  a conservat ive  va lue  for the velocity of 

deposition of plutonium p a r t i c l e s  of one centimeter per second, Figure 4 

represents the 

so 

i n  my view, i n  

combination of 

. manner. 

n o r m l i z e d  percentiles for deposition. 

those are the kinds of numbers t h a t  one can p l a y  w i t h ,  bu t  

l ook ing  a t  i t ,  it is v i r t u a l l y  impossible to analyze  this 

e x p e r i e n m  and t h e o r e t i c a l  cons iderat ion  i n  any real r igu ibus  

You can com up w i t h  a f a u l t  tree b a l y s i s  and a t  e v e r y  point 

or branch, you can p u t  i n  a conserva t i ve  f a c t o r  a s  the i n p u t  for the scheme, 

and you can conn? up w i t h  a number. But i n  the process, i n  nry view, you lose 

a grea t  deal of the w i s d o m  that the i n d u s t r y  has accr:rulated,  for after a l l ,  

we 've  been deal ing w i t h  this material  over some per iod  o f  t ime. 

But perhaps I should deal w i t h  some of the observations that 

seem appazent to  me bu t  &ght not n e c e s s a r i l y  be apparent to you. 

Foremst, I think i t ' s  apparent that i t ' s  d i f f i c u l t  to suspend 

plutonium i n  the a i r .  Plutonium cbes not r e a l l y  want to bewme airborne, 

apparent ly .  . 

,Sewrid ly ,  plutonium as i t ' s  handled today is r e a l l y  not avail- 

able for dispersal i n  the environuent. We & not handle it in  a way that  

it is l i k e l y  to  becolne available to the environment i n  the.cpurse of normal 

operations, and if you clansider the range of normal i n d u s t r i a l  accidents, 



it i s  my view t h a t ,  i n  a plutonium f a c i l i t y  tha t  has been updated or con- 

s t r u c t e d  under the new c r i t e r i a ,  the norm1 range of i n d u s t r i a l  a c c l d e n t s  

w i l l  not cause a r e l e a s e  to  the environment. 

Now t h a t ' s  a r a t h e r  f l a t  s ta t emen t  b u t  I think experience 

would bear me out. W e  have l earned  and we have improved, so that one can 

have this range of a c c i d e n t s  w i thou t  a r e l e a s e  to the environment. 

For exdup le ,  i n  the c a s e  of a f ire involving plutonium i n  a 

c o n t a i n e r ,  I believe the r e l e a s e  would be on the order of 0.01%, and this 

asstunes t h a t  the m n t a i n e r  i s  r a t h e r  m m p l e t e l y  compromised. . If the con- 

t a i n e r  i n  the ab& a c c i d e n t  was i n  a n  enc losure  -- t h a t  i s ,  i n  a n  ordi- 

nary  r o o m ,  a . truck,  a r a i l r o a d  c a r  -- it i s  my belief that of the amount 

t h a t  w a s  re l eased  i n i t i a l l y ,  that  on ly  0.01% of this material  would &come 

airborne. o v e r a l l ,  you see, I'm t a l k i n g  about  a reduc t ion  f a c t o r  of 

Now i f  you a p p l y  these f i g u r e s  t o  a very l a r g e  release of p lu -  

tonium, e.gmr 5 grams, there would have to be a v e r y  l a r g e  inventory of 

p lu ton ium a t  risk. 

might look l i k e  i n  the environment.  By examining F i g u r e  5 you w i l l  note 

I would l i k e  to shov you what 5 grams of plutonium 

3 that the suggested emergency c loud  dosage of 1 x 10'' C i - s e c / m  

1%. of the time a t  about  0.1 kilometer - 50% of the time a t . a b o u t  0.2 kilo- 

m u l d  exist 

.meters or less, and 99% of the t ime it would p r e v a i l  a t  a d i s t a n c e  of 1 

kilometer or less. 

6 .  

that's h i g h ,  the c o n c e n t r a t i o n  of 10 vg/m w u l d  occur 50% of the t ime 

The ground deposition for this c a s e  i s  shown i n  Figure 

If we assume one centimeter per second d e p o s i t i o n  v e l o c i t y ,  and aga in  
2 .  2 

' 

w i t h i n  a 0.1 kilometer and 99% of the time between 0.2 and 0.3 kilorneters. 
' 

' 

If you cons ider  a d i s p e r s a l  of plutonium by a violent force, 

and e s s e n t i a l l y  uncontalned, such a s  i n  P r o j e c t  Roller Coaster ,  for events 
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Double Track and Clean S l a t e ' I I I  the r e s u l t s  would somewhat a s  shown i n  

Figure 7 .  

T h i s  again i s  the normalized dose versus d i s tance .  The.Clean 

S l a t e  I I I  event was buried under 8 feet  o f  dirt and had somethiny l i k e  800 

to 1 for e x p l o s i v e  to plutonium r a t i o .  

v a l u e s ,  normalized a s  i n d i c a t e d  and you can see the v a r i a t i o n  i n  cloud 

dosage ver sus  d i s t a n c e  t h a t  occurs  on a n  ac tua l  r e l e a s e  a s  opposed to the 

These va lues  a r e ' a c t u a l  observed 

smooth t h e o r e t i c a l ,  curves  for atmospheric d i f f u s i o n .  

Now .one of the f a c t o r s  a s s o c i a t e d  w i t h  plutonium be ing  d i spersed  
3 

e x p l o s i v e l y ,  either on the s u r f a c e  or c e r t a i n l y  f r o m  underground, i s  the 

f a c t  that a good portion o f  the p a r t i c u l a t e  plutonium w i l l  be a s s o c i a t e d  

w i t h  a size f r a c t i o n  t h a t  is 'not r e s p i r a b l e .  

the r e s p i r a b l e  f r a c t i o n  reflects apprec iab ly  !ewer cloud dosages for the 

same d i s t a n c e ,  a s  shown i n  Fig- 8. 

A normalized curve  for o n l y  

DR. HAIQUIST: What are the u n i t s  on those? 

MR. JORDAN: These  a r e  normlized curves ,  and the unit i s  i n  
I 

' meters to the minus two power. 

To o b t a i n  the cloud dssage for a p a r t i c u l a r  c a s e ,  you m u l d  

d i v i d e  b y  the wind speed  i n  meters per second and m u l t i p l y  b y  the sou- 

t e r m  i n  whatever u n i t s  you cared tq, CA .:es for exanrple, and you then g e t  

curies-second per cubic meter--the units for cloud &sage. 

For example, i f  you' have a ten mile an hour wind, w h i c h  is 

rough ly  fih meters a secvrid, i f  you =lease five c u r i e s ,  then the nor&l- 

ized curves could be read d i r e c t l y  i n  terms o f  Ci - sec /m  i n s t e a d  of the 

normalized uni t  of mo2. 

3 

If you were to ' r e l e a s e  ten c u r i e s ,  w i t h  a ten &le an hour wind, 

the v a l u e s  on the dosage scale would have t o  be a w l t i p l i e d :  b y  two. 

Now j u s t  one other observationr 
. .  . .  . .  . . . .  
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A Navy s t u d y  looking a t  this d i s p e r s a l  problem-and I must s a y  

they looked  a t  it from the s tandpo in t  of the Navy, and b y  that I mean t h e y  
I -  

probably  were somewhat more r e a l i s t i c  than  perhaps  some of the r e g u l a t o r y  

agencies---and t h e y  e s t i m a t e d ,  i f  such  a n  incident occurred i n  an urban 

a r e a ,  the cost of c leanup would be roughly  ten to f i f t y  percen t  of the 

p r o p e r t y  v a l u a t i o n  i n  t h a t  area. 

T h e y  d i d  not describe any  of the cmntours t h e y  were t a l k i n g  

a b o u t ,  b u t  you know the way p e o p l e  w u l d  operate,-and the experience a t  

Palomares suppor t s  my belief---we would probably  have to go down to the 

five nu'crogram per square  mtzter level or lower. If the contamination was 

in a home we would c e r t a i n l y  have  to ,clean up to a ' v e r y  l o w  level or, nmre ... 

. probab ly ,  buy and remove contaminated items. 

So, probably  in America, the f i g m  of 50% of p r o p e r t y  value 

might be a p p l i c a b l e ,  b u t  c l e a r l y  the a s t  m u l d  overrun if there was not 

any real i sm a t  all as to the level that could be allowed i n  the envirbn- 

ment i n  the p u b l i c  domain. 

Thank you. 

DR. STRATTON: Thank you, Harry. 

Could you tell us the f a t e  of the p lu ton ium i n  the Roller 

Coas te r  exper ience?  

tions? And d i d  you t r y  to make a complete accoun t ing  of a l l  that was thrown 

W h a t  measurements were made to g i v e  ground aon-ntra- 

up i n  the a i r ?  

MR. JORDAN: I was not involved i n  P r o j e c t  Roller Coaster, but  

my v i e w  o f  the Roller master experiment i s  thet there was a n  awfu l  lot of 

good data  generated, b u t  the p r o j e c t  co l lapsed  befortl a l l  of it was ever 

analyzed .  

da ta  reports we- ptzblished but an overall assessment of the experinmnt hes 

not r e a l l y  been mad& 

And I think it i s  one of the mre t r a g i c  situations t h a t  the 

A t  l eas t  I 'm not aware of gaod anelytdcvrl  report , 



on the r e s u l t s  of Roller C o a s t e r .  

DR. STRATTON: Can you tell u s  hGw nnny  kf lograms of p l  u t d u m  

were involved? 

MR. JORDAN: Rc.s:rh.ly 20 k i lograms .  

DR. SIESS: In tha t  l a s t  t h i n g  you ment ioned ,  the !iavy s t u d y  

and the c l e a n u p ,  t h a t  would have been a s  a r e s u l t  of a non-nuclear detona- 

tion of a weapon? 

MR. JORLLW: Y e s .  T h e y  were mrried m o s t l y  about  - chipboard 

on the r e s u l t s  of Roller C o a s t e r .  

DR. STRATTON: Can you tell u s  hGw nnny  kf lograms of p l  u t d u m  

were involved? 

MR. JORDAN: Rc.s:rh.ly 20 k i lograms .  

DR. SIESS: In tha t  l a s t  t h i n g  you ment ioned ,  the !iavy s t u d y  

and the c l e a n u p ,  t h a t  would have been a s  a r e s u l t  of a non-nuclear detona- 

tion of a weapon? 

MR. JORLLW: Y e s .  T h e y  were mrried m o s t l y  about  - chipboard 

a c c i  den t . 
DR. SIESS: W h a t  other c a t e g o r i e s  of a c c i d e n t  not i n v o l v i n g  

n u c l e a r  weapons c o u l d  l e a d  to t h a t  t y p e  o f  t h i n g ?  Are there any a c c i d e n t s  

r e l a t e d  to  c i v i i i a n  uses of p l u t o n i u m  that cou ld  l e a d  to t h a t  much m a t e r i a l  

r e l e a s e d  or exploded?' 

MR. JORCUIN: No, I r e a l l y  don't t.Sd t h a t  peop le  w n c e r n e d  

themselve's w i t h  that kind o f  a c l e a n u p  ef fort  for n o n r a d i o a c t i v e  m a t e r i a l  

and I can refer you s p e c i f i c a l l y  to the experience i n  this c o u n t r y  with 

a s b e s t o s ,  i n  wh ich  a s b e s t o s  p l a n t s  have been al lowed to o p e r a t e  for many, 

m y  y e a r s  w i t h u t  r egard  to  workers' heaith or the environment, even a f t e r  

the f a c t  of a d e f i n i t e  c o r r e l a t i o n  be tween  c a n c e r  and even the v e r y  l o w  cDn- 

centrations o f  asbestos. 

DR. SIESS: T h a t ' s  not my question. T h e  Navy presunmbly figured 

i i  c e r t a i n  amount of dispersion of p l u t o n i u m  as a r e s u l t  o f  detonation. 

MR. J O R W :  Yes. 

DR. SIESS: NOW I ' m  not p a r t i c u l a r l y  CWrcernFZ w i t h  nuclear 

weapons t h a t  we bui ld .  

pr ted,  used  i n  n u c l e a r  f u e l  or i n  gome other way. 

I ' m  mre wncerned w i t h  p l u t o n i u m  that might be trans- 

r 
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IS then any t y b  of accident firoa tht & of Nutani- tkt 
I 

w u l d  inwlved an explosion i tha t  muld scatter it over the awntmds? 
I 

m. JORW: I +mot visualize a sitwtim i n  w h i c h  p2ubarium 
I 

in a normal industrial -4ex llnould be subject to II( explosion a d  dispersed 

to that extent. Is t h a t  the question? 

m. lUSON: 

HR. JoRLWV: 

an industrial  accident. 

Resulting i n  a s  much disperstsn a s  'you oould get- 

me I just can't visualize such a dispersal i.or, 

m. sxnss: what about the speculative, i n e f f d c i e n t ,  amteur 

plutonium by terrorists? 

m. JoRLlMT: I bplisws tk zetatianship timt h s  dsvlsloped QI) 

If the perm was &.aowhdse- Opration Roller Coaster llrou.28 apply tkm. 

able emugh to make even a crude bo&, he m u l d  p r e s m h l ! ;  haw same k-1- 

edge about lrow to p l a a  an ezplosirne. 

If he's going to & the n r i w u m  a m m t  of dUr-8 he uould do 

a certain arount of tamgging end a certain raun t  of-c ' icvl @.Cr?ilkht# 

belov a bridge or below a hslerent, or something like thfs. 

llnd I mould suspect tht scnmwhery) between the &ublstrack 
/ 

experinent. which was on a steel p l a t e  with r x f n  di8mr8al8 ud t b  owant 

that had the rvaximua uyatainnent, which was breached8 llrould a m l y  i n  thrt 

case. 

tht the 

dispersal as the 

availahle far disper-1. i t  m a d  be an inefficient bopb .ad f pze8lur t& 

~ g h  ewlositrrr tzoqmment i n  #e bopb U d  not act aa efffoientlp 

in  dispersfng plutmafum. 

I m a d  suspect the dispersal w u l d  kt less becau8e.I wbuld bus-1 

of t k  explosion would not be -table i n  efficfency h r  

TAQT. I n  otbr  mrd88 if the plutadrpr w a t f l l  

a.? 
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Table t 

PRESENT DAY VALUES FOR 

CONCENTRATION GUIDES 

FOR 
i 
I PLUTOiUU?4 - 239 

Individuals in Controlled Areas 

Soluble 2 x 10-l2 pCi/rnl A i r  

1 x 10-4 Irci/nal Water 

4 x 10'l1 IrCi/ml A i r  

8 x 10'' rCi/inl Water 

Insoluble i 
! Individuals i n  Uncontrolled Areas 

i Soluble 6 x loo1' rCi/ml A i r  
1 

. li x pci/ml Water i 
I : 
, 
I Insoluble 1 x'lOol* wCS/ml A i r  

3 x loL5 vc i /n l  Water 
I 
I 

These guides shall be reduced by a factor of three when 
applied to a suitable sample of the exposed population. 

up to 1 year. 
I 

I Radioactivity concentrations may be averaged over periods 

f 
! 

, AEa4 0524 and 10 CPR 20 Values I 

. .  

I 
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Table I 

Reconrmeridd f... -Interim Standards. for Plutonium i i  

. .  
. . . .  ........ ... , 

. . . . . .  . ... .. . . . . . .  

t !' 

. .  
. < '  
-.-.. .: :< .. "I .  .:..a, 

, . . . : . -  

In <lo0 Bm particle 

1000 1 

10000 1 

I 0-4 
To;, 0-1 GIB* 500 2 x 10-4 

Any one 
cm layer 500 z x 10-4 I 4 

. . :.. ,.. : . . a 0.5 cm 

**with me p-ision that the fraction w i t h  
than lOO~m,~s.:known not to 
is not kji-,:..the values farthe <loourn fract 
applied 'to'. me" total. j c 

. .  
. .  

ceed t h e ' l h i t s  
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f Table V I 1  

- Pl.qtoniurn' Aerosol Airborne Under Stated Conditkons 
i 

Solid:; from evaporation of plutoni  n i t r a t e  soh- 
tion: Ambient to % 13OoC, 10 100 aplsec 
air, sampled 3 to 24 hours. 

50 cm/sec air, sampled 74-155 m i n .  

525 cm/sec air ,  sampled 60 min; 

oxidation of igni ted metal: 560° to 90O0c# 3.3 to 

OxiCiaing ignited m e t a l  covered with HgO sand: 

air drying plutonium n i t r a t e  solutidns:  ambient 
to 13OoC, 10 to 100 c~/s~c, $mples 1-1/2 ta 
24 hours, 

Pine  oxide from ignited m e t a l :  aabient  to 900. C. 

Ckide fram igni ted  metal: 

Oxidizing ign i ted  m e t a l :  525 cm/seu air, sampled 

10 to 100 @see air, 

sampled 20 to 90 minutes 

22 to 90 min. 

ambient, 6.'9 W s e c  aZr, 

Plouride m e r :  400° to lOOOoC,  10 to 100 cm/sec 
air. 

Kitrate solution: simmer to rolling boil8 2.9 
cm/sec air, sampled 59 to 151 mine 

Solids from evaporation of plutonium n i t r a t e  solu- 
t ions:  400° to 1000°C, 10 to EO0 cia/sec.air. 
sampled 2 hours. 

Ojtalate powder: 4OO0C to 1000°C, 10 to 100 cm/sec 
air. 

Partially oxidized oxalate powder: .400°C to 
1000°C, 1O.to 100 cm/sec air. . 

! 

i 
I 

. I  
8 0  

! 
i 

J, Mishha Prm: 

10-8 to . 
2-61% wt,% 

2 - 8 . x  loo6 to 

0-00030 wt .% 

5.3:~ 10-5 wt-a 

5-3 x 10-6 to 
0 io25 w t  - %&out 

8.6 x to  
0.OSll ut- 

0.0045 to 
0-032 W t - 8  

0.007 to 
0. OS w t  $/hour 

0-00045 to 
0-18 W t - 8  

0.0046 to 
0 I012 wt .8  
(0  125) 

0.005 to 
0 9 we. %/hour 

0.041 t o  
0-82 w t  .%/hour 

Plutonhm Release Stndies 
N Fract ional  R e l e a s e  from Heating 

Plutonium nitrate Solutions in a 
Flawing A i r  Stream 

BNWL - 931 
loovember 1968 

:. . 

... 

. ... . . .~ .. . .  . . .  %.. 
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Table VI14 . 

Fracky F l a t s  Plu  tonhm Releases 

. 
CONTmLLED 

AIRBORNE ~ P ~ E b ~ s  : 0-67 g 

LIQUID EFFLUENTS 1 - 4  g 

ACCIDENTAL 
. .  

42 m c i  
9omci  : 

. .  

. .  
1957 FIRE rag up to 1 g * 0-06 Ci 

1969 FIRE 3.2 mg e 0.0002 Ci 

CONTAMINATED SOIL 
4 '  

TRANSFERZNCE % 42 g * 2.6 Ci 

N o t e :  Presumably frosa 1953 to 1971 

\ 

From: %E. Hanmond 
Industrial-Type Operations as a 

Procee6ings XlASL Environmental 
Flutbniac symposium 
LA - 4756 
December 197 1 

Source of Environmental Plutonium 

5 

i 



Table I X  

Theoretical Categories of Accidents i n  Pu-239 F a c i l i t i e s  

' . category 1 

Category. 2 

N o t e :  

Category 3 

5 

Category 4 

Plant  contaminated. 
building. General type of accident, 

P l a n t  contaminated- Nfnor  amount OE 
material escapes from plant but not 
detected of f-site, 
Example: 

No release outside of 

10 kg Pu in glove box, 
100 gm (4%) released to room, 
I gm (-04%) released to 

a-osphere. 
Experience shows ~ O C J  probability, 

date (1964) a l l  accidents have been i n  
Categary 1 or Category 2. 

Containment -.promised. 
Appreciable material off-site 
lsxample: 100 kg of Pu i n  explosion. 

Release 40 ga (.043) released to 
atmospkere . 

. Containment Overcome. 
Widespread dispersal of material off-site. 
Example: 100 kgm.Pu An an explosion. 

4 kg (4%) released to atmosphere, 

I 

From: C,E, G u t h x i e  and J.P. Nichols 
Theoretical Poss5bilfties and 
Consequences of Major Accidents' in 

. 233u and 23aPu Fuel Fabrication and 
Radioisotope .Prooossing Plants ' 

ORNt - 3441 (April 1964) 

. i  

. .  

i 
.1 

I 

1 I 



f '  

Maximum permissible air concentration as a function 
of time of continuous exposure assuming the more , 
conservative of the two limiting conditions 

Prom: 1. Langham; P.S. Harris; 
To 7,. Shipman 

or Experimental Low-Order betona- 
tion of Atomic Wea-pons 

Plutonium Dispersal by Accidental 

LA - 1981 Revised 

.. - 
i- .  ., . .... . .. , . .._ I . ' .. 
-: .: 

. ..: . 
: ., ..: i 

.. :J . .  
. . , ;: ;.i 

. : ........ I _:, 
' > . .  . ..'.? '.*. . .. _.... : . . !  1.' 

February 1966 
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ronmental Restoration and Waste Management Five Y e a r  Plan 
Activity Data shee t  FY95-99 

ALLA-2105- - Page : 2 

. continued 

FTEO FY 95 FY 96 FY 97. FY 98 FY 99 

D i r e c t  17 19 18 20 18 
Indirect  9 10 10 10 8 

~ 

T-ET (DOllar8 i n  2hOUrand8) 
BLR c8t- FY 95 FY 96 FY 97 FY 98 FY 99 

OE 11,586 12,165' lS1 104 17# 663 15# 175 
CE 0 0 0 0 0 
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

TOTAL 111 586 12 1 165 151 104 171 663 15,175 

m a  FY 95 FY 96 FY 97 FY 98 FY 99 

Dimkt 1s 15 20 20 17 
Indirect , '  7 8 '  11 10 8 

I I 

A106 Cr088rOfOrO-m 

A106 Number: ALLmP9115 D a t e :  / / 
T i t l a  : 

- Tiger m u  Cro8rrofanacem 

Ti t l e :  APPRAISAL OF ER PROQRAn ACTIVITIES 

T i t l e :  EHVIR0"TAL RESTOXmTfOm 

Tigor Teem Finding Numbart Iwe/C?-8 Date: 10/28/1992 

Tiger  Team Finding N u m b e r :  IWS/n-ol Date: 10/28/1992 

Tiger  Team Finding lOumkrr IWS/CF-O~ -Da te :  10/28/1992 

Tiger  Team Finding Number: IWS/C?-7 D a t e :  lo/28/1992 

Tiger  Team Finding mImtmr: IWS/CF-lO D a t a :  10/28/1992 

Tiger  Team ?inding Numbers- m/cr-ii D a t e :  10/28/1992 

Ti t l e :  EZWIRON-AL RESTORATIOLO 

Ti t l a :  EMVIRONMEWEW RESTORATIola 

Ti t l a :  -1-U RSSTORATIa 

Ti t l e :  EMVI-AL RESTORAT1010 

T i t l e :  EMVIRON-AL RESTORATIOIO 

T i t l e :  BlWIROlWEHTAL RES-TIOH 

Tigor Tdua Finding lRLakrr IWS/CF-12 D a t e :  10/28/1992 

Tiger  ~ e a m  Finding mambar: 1~8/85w-t D a t a :  10/28/1992 
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Environmental Restoration and Waete Management F i v e  Year Plan 
Activity Data sheet FY95-99 

ALw-2105- - Page : 4 
Date: 02/03/1993 The: 12 : 02 

- ~~msmnenm continued 
Driver Name: 3004U Driver. Reference: RSWA MODULE ' 

PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y Current Y e a r  workplan: P safety and Health: 

The HSWA module stipulates that the IWP (umbrella document for & ER Program) will 
be updated annually and 8UblPitted to the Administrative Authority (EPA) each year. 

Kileaton6 No.: 04169805 

Planning Date Target Date Level: HQ Keyword: SA 
11/19/1996 11/19/1996 
Driver N m t  3004U Driver mference: H W A  MODULE . 
~ m s m  IN Tiger Teams Y Program Execution Guidances Y 

Demcription: 

Titles PR#-TIC TECE. SUPPORT 

Roadmaps Y Current Year Workplan: Y Safety and Eealth: 

The XSWA module #tiplat68 that the IWP (umbrella document for WLIOL ER Program) will 
be updated annually and rubmitted to the Administrative Authority (EPA) each year. 

Milertone No.: 04169806 
Title: INSTALIATION WORK PLUO 
Planning Date Target Date Level: EO Keyword: SA 

Driver #ami: 300411 Drioer Reference: XSHA MODULE 
PRESENT I N  Tiger Team: Y Program Execution Guidance: Y 

~emcription: 

11/19/1997 11/19/1997 

Roadmap: Y Current Y e a r  workplan: Y safety and Eealth: 

The HSWA module stipulates that the I W P  (umbrella docurasnt for WUOL ER Program) will 
be updated annually and submitted to the 1Ldministrative Authority (EPA) each year. 

~ ~~~~~~ 

filestone NO.: 04169807 
Title: INSTAIZATION WORK P U N  
Planning Data - Tarqot  ate Level: HQ Keyword: SA 
11/19/1998 11/19/1998 
D r i v e r  ram: 300411 Driver Reference: BSWA MOD~LB 
PRES- 119 Tigar Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y Current Y e a r  workplanr Y Safety and Realth: 

The ESWA nmdule mtipulates that the IWP (umbrella docunmnt for LAm ER Program) will 
be uptiatad annually and submitted to the Administrative Authority (EPA) each year. 

I 

a t a i l  ?uadirpg P r o f l l e  

DESC : ASSESSm-RCRA/- SUB-DESC: D 
PROGRM: EH TITLB: EM, RCRA/CERaJL-A 

F X 9 5  DRXM1 -X c0lrtino.d 
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ALLA-2105- - 
Date: 02/03/1993 Time: ' 

- ~AIUULTIIR Continued 
frcm the Material Dimporal &ea (WDA) 8 cover demonmtration, and aeeiet in 
developing long-term data on hydrological performance of landfill cover8 
by doing experiments at an intermediate wale under more controlled 
conditions than the field. The data will be used for preciee calibration 
of water balance models for IJML to aaoiat in field scale derign of covers 
and performance ammersment. This activity alro includem the developent 
and implementation of the Rocordm Procemming Facility (RPF); development 
and implemenation of the Facility for Information Management, Analysio and 
Display (FI-); 6eographical Information system (GIB)$ development of the 
Sample Facility for coordinating/tracking of all analytical sampler: 
application of LAUL developed inmtnrmentation technology; application of 
ongoing *-specific assememsnt and remediation t.Chn0lOgie8; background 
ecological otudier; framework 8tudiem; decision analyrri8; risk asseeament; 
and quality amrurance. Additional activitier include: mtandard operating 
procedurem development and technical team mupport (geology, go-hemimtry, 
hydrology, and drilling). Theme activitiem will significantly enhance the 
coat effectivenemm of the LAWL ER Program. Theme elementm will be 
incorporated into the IWP to be updatod annually as required by the 
Baeardoum solid Waste Ammndmentr ( a m )  module. 

2. Activitier completed: 

Progrqmatic activities were  initiated and will continua for the life 
of the ER Program, as needed. 
The Installation work Plan (Twp) Yam m a t t e d  to the Environmental 
Protection Agency (=A) in rP91 MID FY92. 

I 

3. Current Y e a r  (rP93) Description: 

Progrmmmtic activitiem continue during m93, requiring approximately 
' 14.0 LANL Direct Full T h  Equivalentm (FTBs). 

Operate the RPF and FIIUD. 
* Continue landfill cover studies for mu.  

continue programmatic amreoramnt activities. 
Continue prograImatic earth sciences studieo. 

* I#p will be updated. 
*. This ADS is partially funded by rP92 carryover dollars. 

4. Budget Year  (R94) Demcriptionr 

Increame in FTE8 is due to incromntal increase8 within each of the 

Continue landfill cover mtudies for  AB. 
continue programmatic amremmmnt activitiem. 

* I W P  will be updated. 

Prograsmatic activities continue during -94, requiring approximatoly 
16.0 LllloL Direct -6. 

eighteen activitimm within thio ADS. 
Operate the RPF and F I W .  

Continue programmatic earth sciencem mtudies. 

- ~ ~ I U L T I V I  Continued 
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ALLA-2.105- - 
Date: 02/03/1993 Time: 

- ~OARRATIVE Continued 
logic, completeness of scope, assumptions, and estimating methodology. 
The estimates are then updated to reflect the cost impact of new 
conditions or estimating approaches. 
Direct/Indirect Full Tiam Equivalent (FTE) Aemumptionm: ( 1 )  Direct and 
Indirect fits are a part of operating expenditures (oE) only, (2) 
Indiract resources ($ and -6) are based on Direct PTE effort, (3) 
After estimating Direct -6, Indirect cost io derived as a percentage 
(81.0%) of the Total Cost of Direct ET% salary plur fringe, and ( 4 )  
Indirect FTEm are calculated by dividing the total estimated Indirect 
cost by the cost per Indirect FTE supplied by the LMlL Indirect Program 

. off ice . 
+ fringe) for Direct labor are used, (2) Official LA#L escalation rates 
as published in the LAKL Financial Management Randbook are uaed, (3) 
6enera1 matorialr, and servicem (MS) is based on FY92 LR MLS costs, 
and (4) najor procurement (contracts, large purchase orders), is 
sotimated separatoly from General XLS, it is not based on prior years' 
major procurement. 

* cost zstinrating ~eaumptions: ( 1 )  official LA#L aalary factors (ealary 

The cort esthata was prepared by uoing the coot review and update 
technique. 
the m a m e  program/project for internal logic, completeness of scope, 
.arsunuptions, and estimating methodology. Tho estiPaates azo'then updated 
to roflect the coat impact of now conditions. 

An estimate is constructed by examining previous estimateo of 

8. Roy Lasuer: 

The primary issues relate to rooourceo (funds) being sufficient each year 
to continue and/or cormpleto the planned activities on schedule as required 
to mtay in compliance or realize maxlnum cost aavingr/efficiencies that 
may result from work under this ADS. 

9. Regulatory Drivors/Consaquencem 

Regulatory Driver Affected Scope/Cost/Schedule Consequences 
ESWA Chodule VI11 RFI/cnS cost and achedules Notice of 
ID I Wno890010515 to achieve identified Deficiency/ 

MILESTONES, which are uotice of 
coneistent with annually Violation and 
updated Installation Work associated 
Plan penalties 

Purouant to the Solid Waete DiEpo8al A c t ,  am amendad by n, ao amended 
(42 U.S.C.  6901, et Eeq.) and the RSWA of 1984, a permit ir issued to the 
U.S. DOE Loa Alamor Area Office and the University of California, doing 
businems am LOS Alamos Uational Laboratory (heroaftar called the 
Permittee) 

The Permittee must comply with all the term and conditions of thio permit. 

to oporata a dirpoeal facility at tho location statad above. 

- W I V E  ccwtinumd 
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- DEBCRIPTIOll OF -TORT DRIVERS 
CAA: 

Clean Air Act (cAA): 
for Hazardous Air Pollutant6 (NESEUP) during site characterization and remediation 
activities. 

The Laboratory must comply with cAA National Emission Standards 

CERCLA: 
comprehensive Environmental Response, Compensation, and Liability Act (CERCLA): The 
Laboratory must comply with CERCLA cleanup requirements as directed by DOE order 
5400.4 (CERCLA Requirements). 

DOE : 
Departmnt of Energy (DOE): 
including DOE Order. in the 5400 and 5800 series (e.g., 5400.4 CERCLA Raquirements; 
and 5820.21p Radioactive waste Management). 

The Laboratory must comply with DOE requirement6 

FED t 
!]redera1 (m)t The Laboratory must comply with a variety of fmderal requirements 
(0.9.~ E0119888 Floodplain nanagemclnt: E011990, Protection'of wetlands; Fed. 
Facilities compliance Act: AWC Energy ict: e Natal Historical Preservation Act) . 

-A-R: 
Uational Environmental Policy Act (WEPA): 
requirenmnts for site'characterization and remediation activities.and RCRA TSD 
activities as set forth in  DOE Order 5440.1E (Implementation of =PA). 

The Laboratory must comply with =PA 

osB1L: 
occupational safety and Health Act (OSHA) : 
requiremcmntm under 0s- while implementing rite characterization and remediation 
activities, and TSD activities (e.g., 29 CFR 1910.120). 

The Laboratory 'muat comply with DOE 

R3004: 
3004U: 
(ESWA) 3004(u) and (v) requirement6 of the Laboratory*r RCRCL operating permit. The 

me Laboratory must comply with the Hazardous and solid Waste Amendments 

' ESODA module was offectiva,my 23, 1990. 

Rcm: 
Resource Conservation and Recovery Act (RcRn): The Laboratory must comply with 
Treatment, Storage, and Disposal (TSD) requirement6 under the Laboratory*. RCRIL 
operating p e a t  . 

ST x 
.State (ST): The Laboratory must comply with New Hexho State statutes (e.g., 
Razardoua Wamte Act of 1977, Radiation Protection Act of 1978, and solid Waate Act of 
1990) . 



Environmental Restoration and Waste Management Five Year Plan 
Activity Data Sheet FY95-99 

ALLA-2107- - Page : 2 
D a t e :  02/03/1993 Time: 12 : 03 

P-I~~O continuad 

FTEB FY 95 PY 96 ET 97 FY 98 FY 99 

D i r e c t  15 16' 17 19 21 
Indi rec t  7 8 8 9 9 

Tall@= (Dollars in Tharr~and8) 
p a t .  FY 95 FY 96 FY 97 FY 98 FP 99 I 
OE 16,323 17? 945 18,928 19,857 201 875 
CE 0 0 0 0 0 .  
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

TOTAL 16,323 17,945 18,928 19,857 2 0 ,. 8 7 5 

FTBE FY 95 FY 96 PI 97 FY 98 FY 99 

D i r e c t  16 17 18 19 21 I Indirect 7 8 9 9 9 
1 1 - 

A106 c m 8 S n f O N - S  

A106 Numberr ALWLOP9llS D a t e :  / / r T i t l e :  
1 I 

- Tiger -am ~ r o s s r e f o r e ~ s  
Tiger Team Finding mmbar: xws/cr-oi D a t e :  10/28/1992 

Tiger  Team Finding Number: noS/Cr-02 D a t e :  10/28/1992 

Tiger Team Finding Number: ms/cr-t D a t e :  10/28/1992 

Tiger Team Finding Number: rwS/c?-lo D a t e :  10/28/1992 

Tiger Team lriading Number: IWS/cF-11 D a t e :  10/28/1992 

Tiger Team Finding Number: IUS/CF-12 D a t e :  10/29/1992 

Tiger Team Finding Number: IWS/BnPF-l D a t e :  10/28/1992 

T i t l e :  ENVIROU-AL RESTORATION 

T i t l e :  ENVIRONMENTAL RESTORATIOW 

T i t l e :  E N V I R 0 " T U  RESTORATIOPO 

T i t l e :  EWVIIWNMENTAL RESTORATIOLO 

T i t l e :  EWVIROUMENTAL RESTORATION 

T i t l e  : EWVTROIWEUTS RICSTORATIOU 

T i t l e :  g # v I R O w A L  RESTORATIO# 

R94-98 ADd Cromsreforen~s 
ADS i: -106 
T i t l e  : 
Tramfarred i n  i t a  ent i re ty:  
Explanation of change: L -91-98 AD8 Cromsreferences Continued 
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Activity Data Sheet FYSS-99 
ALLA-2107- - Page : 4 

Date: 02/03/1993 Time: 12:03 

- XILE~TOIR~ Continued . 
performed during t h e  pr ior  quarter. 

Ulemtone lo.: 03019208 
T i t l e :  3RD QUARTER REPORT (FY93) SUMBITTAL TO EPA 
Planning D a t e  Target D a t e  L e v e l s  RQ myword: SA 
07/15/1993 07/15/1993 
D r i v e r  laam: 3004U D r i v e r  Reference: RSIQA no~w 
PRESENT I# Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y Current Y e a r  workplan: Y safety and Realth; 

Thie ac t iv i ty  constitutee the  quarterly progrers eumrmary t o  EPA of activities 
perfommd during the prior  quarter. 

Milestone No.: 03019210 

Planning Data Target Date Level: HQ Keyword: SA 

Driver ~ame: 30049 D r i v e r  Reference: H m A  XODULE 
PRSSEUT I# T i g e r  -881: Y Program Execution Guidance: Y 

Dercription t 

T i t l a :  4TH QUARTER REPORT (FY93) StteMTTAL TO EPA 

10/15/1993 10/15/1993 

Roadmap: Y Current Year  Workplan: Y safety and Health: 

Thi8 ac t iv i ty  corut i tuter  the quarterly progrese sunwry to RPA of activities 
pufoznmd during the prior quarter. 

,- 

nil re tone m.: 03019212 

Planning mte Target m k  Level: HQ myword: SA 
oi/ie/iogr 01/1e/1994 
Driver warns: 3004U Driver mfimnce: HSWA nww 
PRtSBm IN Tiger Team: Y Program Execution midance: 1 

Description: 

T i t l a :  lST QUARTER REPORT (R94) SUBHITTED TO EPA 

Roadmap: Y Current Y e a r  Workplan: Y safety and H e a l t h r  

Thio ac t iv i ty  conrt i tutes  the Quarterly progrer8 rummrary t o  EPA of activities 
performed during tbe prior quarter. 

~ ~ ~~ 

nilaetoae 190.: 03019214 
T i t l a :  2MD W T E R  W T  (R94) SUBMITTED TO EPA 
Planning 08- TmWt Date Level: BQ Keyword: SJL 

D r i v e r  names 30040 ' D r i v a r  Refmrenco: ESUA 
PRESEWT I19 Tiger Team: Y Program Execution Guidance; Y 

macription: 

04/15/1994 04/15/1994 

Roadmap: Y Current Y e a r  Workplant Y Safety and Health: 

This ac t iv i ty  conmtitutes the quarterly progrear suamary to EPA of act ivi t ier ,  
perfonmd during the prior  quarter. - mw- C0ntinu.d 
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Environmental Restoration and Waste Management Five Year Plan 
Activity Data Sheet -95-99 

ALLA-2107- - Page : 6 
Date: 02/03/1993 Time: 12103 . 

. .  . .  

- N I L B S ~ S  colrtilruad 
Title: 3RD QUARTER REPORT (FY95) SUBHITTED TO EPA 
Planning Date Target Date Level: EQ Keyword: SA 

Driver Name: 3004U Driver Reference: ESWA MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 

07/17/1995 07/17/1995 

Roadmap: Y Current Y e a r  workplan: Y safety and Bealth: 

This activity constitutes the quarterly progremr summary to EPA of activitiem 
performed during tho prior quarter. 

Milestone NO.: 03019226 

Planning Date Target Date Level :  RQ myword: SA 
Title: 4TE QUARTER REPORT (FY95) SUBMITTED TO EPA 

10/16/1995 10/16/1995 
Driver N-: 30040 Driver Reference: BSWA MODULE 
PRES- m Tiger Toam: Y program Exdcution Guidance: Y 

Description: 
Roadmap: Y Current Year Workplan: Y safety and Eealth: 

Thio activity conmtituter the quarterly progreem munnaary to 8PA of activities 
perforwd during the prior quarter. 

Milestone lo.: 03019228 
Title: 18T QUNtTER REPORT (Iry96) SUBMITTED TO EPA 
Planning Date Tugat Data L8vel: RQ . myword: SA 
01/16/1996 01/16/1996 
Driver ~ame: 3004U Drivu Ikforence: BSWA MODULE 
PRES- IU Tiger  Team: Y Program Execution Guidance: ft 

Description: 
Roadmap: Y curront Y e a r  workplan: Y Safety and Bealth: 

Thio activity conmtitutem the quartorly progrerm sununary to EPA of activities 
performed during the prior quarter. 

. 

Mileetone lo.: 03019230 
TAtle: 2ND QUARTER REPOm (FY96) SUBMITTED TO EPA 
Planning Data Tugat Data m-1: BQ K m r d :  SA 
04/15/1996 04/15/1996 
Driver Name: 3004tl Driver Reference: RSWA mW 
PRESBNT Tto Tiger Team: Y Program Execution Guidance: Y 

Descriptiont 
Roadmap: Y current year Workplan: Y Safety and Bealth: 

This activity constitutem the quarterly progroom munrmarp to =A of activities 
performed during the prior quarter. 

Milestone NO.: 03019232 

- WXWSTOLOUI coatinumd 
Title: 3RD QUARTER REPORT (PY96) SUBMITTED TO EPA 
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ALLA-2107- - Page : 8 
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I-- 
- 
- x I L E m s  continued 
Driver Name: 3004U Driver Reference: HSWA MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y Current Year Workplan: Y Safety and Health: 

This activity constitutee the quarterly progrere summary to EPA of activities 
performed during the prior quarter. 

Milestone No.: 03019242 

Planning Date Target Date Level: BQ Keyword: SA 
10/15/1997 10/15/1997 
Driver Name: 3004U Driver Reference: HSWA HOD- 
PRESENT IN Tiger ~eam: Y Program Execution Guidance: Y 

Description: 

Title: 4TE QUARTER REPORT (FY97) SUBMITTED TO EPA 

Roadmap: Y Current Year Workplan: Y Safety and Health: 

This activity constitutem the quarterly progreem eununary to EPA of activities 
performed during the prior quarter. 

nilemtone NO.: 03019244 
Title: 1ST QUARTER REPORT (FY98) SUBMITTED TO EPA 
Planning Date Target Date -vel: HQ myword: SA 
01/15/1998 01/15/3998 
Driver Name: 3004U Driver Reference: HSWA MODULE 
PRESENT IW Tiger  Team: I Program Execution Guidance: Y 

Description: 
Roadmap: Y current Y e a r  Workplan: Y safety and Health: 

Thi6 activity conetitutes the quarterly progress summary to EPA of activities 
performed during the prior quarter. 

nilemtone NO.: 03019246 
Tfth: 2ND QUARTER REPORT (FY98) SUBMITTED TO EPA 
Planning Date Target Date Level: HQ Keyward: SA 
01/15/1998 04/15/1998 
Driver N-: 3004U Driver Reference: BSWA MODIIL~~ 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y current Year workplan: Y Safety and Health: 

Thio activity constitutee the quarterly progress s u m m y  to EPA of activities 
performed during the prior quarter. 

Milestone NO.: 03019248 

Planning Date TU-t Date Level: HQ Keyword: SA 
07/15/1998 07/15/1998 
Driver ~amer 3004U Driver Reference: BSWA MODULE - IU- corrfinuod 

Title: 3RD QUARTER REPORT'(FY98) SUBMITTED TO EPA 
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ALLA-2107- . - 
Date: 02/03/1993 T-: 

~1usms88 Continued 
Dercriptionr 

Thi8 activity conrtitutes the quarterly progress mumnary to EPA of activities 
performed during the prior quarter. 

~ ~ ~~ ~ ~ ~ _ _ _  ~~~~ 

Mila8tone No.: 03039830 
Title: BASELINE XODIFICATIOW SUBMITTAL FY93 
Planning Date Target Date Level: HQ Keyword: SA 
10/01/1992 10/01/1992 
Driver #aam: 3004U Driver Reference: HSWA MODULE 
PRESENT I# Tiger Team: Y Program Execution suidance: Y 

Demcription: 
This activity constitutor the yearly baseline submittal to the DOE for the IJmL lm 
program. 

Roadmap: Y current Year workplan: Y safety and Health: 

~ 

nilestone NO.: 03039831 
Title: BASELI1R15 MODIFICATIOW SUBMITTAL pY94 
Planning Dato Targot Date Lovolt RQ mywordr SA 

PRESENT IU Tiger !ream: Y Program mmcution midame: Y 

Description: 
This activity conmtitutes the yearly baseline submittal to the DOE for the'xaa xt 
Program. 

10/01/1993 l0/10/1993 
Driver #ana: 30040 Driver Reference: HSWA XODULB 

Roadmap: .I Curront Y e a r  Workplan: Y safety and Health: 

Milestone NO.: 03039832 
Title: BASELINE HODI?ICATIOls SUBMITTAL FY95 
Planning Date Target Date Levvl: HQ Keyword: SA 
10/03/1994 10/03/1994 
Driver U m :  30040 Driver Reference: RSWA XOD- 
PRESENT IU Tiger Team: 1 Program Exacution Guidance: 1 

Description: 
This activity conmtituter the yearly baseline submittal to the DOE for  the LML ER 
Program. 

Roadmap: Y current Y e a r  workplan: 1 safety and Health: 

~ 

nilemtone NO.: 01039833 
Title: BASmIUE XODIFICATIOW SUBMITTAL FY96 
Planning Date Target Date Level: HQ Koywmrd: SA 
10/02/1995 10/02/1995 
Driver Name: 3004U Driver Reference: HSWA XODULE 
PRESENT IN Tiger Toms Y Program Execution Guidances Y 

Dmmcriptiont - I(I- Continued 

Roadmap: Y current Year workplan: Y Safety and Health: 
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- ?T95 D X I M X  CATEQOXT CoiItinud 
3 SEW2 0 100 0 0 O B  0 0 0 0 
39EW2 0 100 0 0 o c  17, 194 0 16,323 0 
39EW20 100 0 0 O D  0 0 0 0 

E 0 0 0 0 
TOTAL 14,427 15, 551 O F  0 0 0 0 

6 0 0 0 0 
E .  0 0 0 0 
I 0 0 0 0 

- 

- 
TOTAL. 17,194 0 16,323 0 

-xm (DOllar8 h Irhau8arrd8) 
BLR CODE FY 95 FY 96 FY 97 FY 98 FY 99 

EW2010301 17,194 17,945 18,928 19,857 20,875 
0 
0 

0 0 0 0 
3 9EW2 0 100 0 0 0 0 
39Eoo2 0100 0 0 . o  0 0 

17,194 17,945 18,928 19, 857 20,875 

'PAROIT LEVEL (Dollare in ~houaandm) 
FY 9s FY 96 R 97 Fx 98 mr 99 

m 2 0  1030 1 16,323 17,945 18, 928 19,857 20,875 
3 SEW2 0 100 0 0 0 0 0 
39EW20100 ' 0 0 0 0 0 
39EW20100 0 0 0 0 0 

16,323 17,945 18,928 19 , 857 20,875 

UmRmIwB 
TARGRT LEVBL 

1. Technical scop.: 

Thia activity data aheat ( A D S )  conaimtr, of management-related activities 
associated with implenmnting the Los Irlamom Uational Laboratory (LAWL) 
Environmental Itemtoration (ER) Program including preparing the ER 
rive-Year Plan, fdloL site-Specific Plan, administrative procedures, 
program managemant, wmekly, monthly, and quarterly reports. Almo included 
are camunity relatione activitimm, quality asmurance, health and safety 
assurance, remourco planning, maintenance of the nanagement Information 

providing poriodic briefinge to the Departmernt of Energy '(DOE), Laboratory 
management, and the public. 

r 

' Syatem (XIS)  (including co#t and echedule planning and reporting), and 

- U A l u t A ~ f v ~  Continued 
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. .  ALLA-2107- - 
Date: 02/03/1993 Time: 

- ~ARRATIVL continued 
Rrnding estimates are based upon the best professional judgment of the 
effort required to meet the deadlines of the ?ImA module as specified by 
EPA in the Resource Conservation and Recovery Act (RCRA) operating permit. 
As tho Program develops a historical record of these activities, funding 
will be adjusted to accurately reflect historical experience in these 
tamks . 
m y  amsmptionr used to prepare scope, cost, and schedule baselines are 
presented belows 

. .  

Bottomu-Up Technique: Generally, a work statement and set of drawings 
or specifications are used to "takeoff" material quantities required to 
perform each discrete task performed in accoapliehing a given operation 
or producing an oquipnmnt component. From these quantities, direct 
labor, oqui-nt, and ovorhead costs are derived and added thereto. 
specific Analogy Technique: 
cost of an itom used in prior 6ystamr am the basis for the comt of a 
similar item in a new ayrtem. 
account for differences in relative ccslplexities of performance, 
design, and operational characteristics. 
Parametric mchnique: Paranmtric technique require. hicrtorical 
databames on rimilar mystam or subsystems. 
performed 00 the data to find corralations ktween coat drivers and 
other mymtem puamoterm, 8uch as design or performance parumterm. The 
analysio producms cost equationm or cost emtimating relationshipm which 
can be umed individually or grouped into mora complex modes. 
Cost Review and Update Technique: 
examining pnviour ertimater of the mama program/project for internal 
logic, camplotenesr of scope, ammumptionm, and astimating methodology. 
The ertbatos are then updated to reflect the cost impact of new 
conditiona or emtimating approaches. 
Direct/Indirect FTE Aamumptionm: (1) Direct and Indirect m s  are a 
part of OB only, (2) Indirect resourcem ( $  and FTBs) are based on 
Direct FTE effort, (3) Afar estimating Direct FTBm, Indirect cost is 
derived am a percentage (81.08) of the Total Cost of Direct FrE salary 
plum fringe, and (4) Indirect ?TES are calculated by dividing the total 
emtimated Indirect cost by the cost p r  Indirect FTE supplied by the 
L~SIRL Indirect program office. 
Coat B~tirnating Aesumptions: (1) Official LAnL malary factors (salary 
+ fringe)-for Direct labor a m  urod, (2) Official LUL emcalation rates 
am published in the LAUL ?inancia1 nanagement Bandbook are used, (3) 
Genoral matariala and mervicor (WS)  ir bamed on rP92 8~ BUS costs, 
and (4) Major procuromen+ (contr8cts, large purchase orders), is 
estimated reparatalp from General BUS, it is mot based on prior years' 
major procurement. 

Spocific analogies depend upon the known 

Adjuatments are made to known costm to 

statlstical analysis is 

An estimate is conotructed by 

The co8t emtimate was prepared by using the cost review and update 
technique. 
tho rame program/project for internal logic, completenee8 of scope, 

rn ertimate is constructed by examining previous estimates of 

- m I v 6  cOatia0.d 
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- W T I M  C ~ t ~ n U d  
The primary regulatory driver for this activity is the HSWA module of the 
Laboratory's RCRA operating permit, which requires corrective actions 
under RCRA sections 3004 (u) and (v). The Laboratory must also comply 
with Comprehensive Environmental Response, compensation, and Liability Act 

' (CERCLA), as specified in DOE Order 5400.4. 

1. Impacts on PY95r 

* In order to m e t  target funding levels, funding will be decreased by 
$87lK. 

This docreare in funding results in increased risk to the Program as 
this decreases contingency/managcmmnt reserve to cover unanticipated 
Program requirements. 

2. Impact8 on Outyearm: 

None. 

- D m I P Z I O l  OF -RT DRIVERS 
C M :  

Clean fir Act (CM): 
for Bazardous Air Pollutants (NESEAP) during site characterization adn remediation 
activitiea, 

The Laboratory must comply with C M  National Emiseion Standards 

C E R C U r  
comprebenmive Enviromwntal Response, compensation, and Liability Act (CERCLA): The 
Laboratory must comply with CER- cleanup requirements as directed by DOE order 
5400.4 (CBRCLA Requirements). 

DOE : 
Department of Energy (DOE): 
including DOS Orders in the 5400 and W O O  series (e.g., 5400.4, CERCLA Requirements; 
and 5820.2.. Radioactive Waste Management). 

The Laboratory must comply with DOE requirements 

FED: 
Federal (FED): 
(e-g., E011988, Floodplain Management; EO11990, Protection of Wetlande; Fed. 
Facilities Compliance Act; Atomic Energy Act; C Nat*l Historical Preservation Act). 

The Laboratory murt comply with a variety of federal requirements 

WEPA R: - 
National Environmental Policy Act (NEPA): The Laboratory must comply with lwPA . 
requirements for site characterization and remediation activities and RCRA TSD 
activities ae set forth in DOE order 5440.1E (Implemention of NEPA). - DulcRIPTIopl OF mE0mAToRY DRIlmm C o n t i m u d  
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Date: 02/03/1993 The: 

operatione office: ALLA ID No.: 2110- Last updater 02/03/1993 
ADS Title: ANALYTICAL CHEMISTRY MOBILE LABS 

Project Tit1e:PRWRAU BIGBIT SUPPORT Facility/WAG:N/A 
Installation: LOS W O S  WATIOEIAL WIBORISTORY CID: ALENG36 
Line Item No.: TPC : 0 TEC : 0 
contig t 0 overhead: 17 

Category: ER Appt.: D FYP: FP95-99 WBS NO.: 1. 4. 2. 6. 3. 

Coat Loc: M Sched. Loc: M scope Loc: w 

F - 0 .  POC: BITNERW KO Phone: 505-84s-4606 
HQ POC I -81 R. Phone: 301-903-8199 
lruxiliary Fields: 1. ER. 2. 3. 

WASTE TYPE@ (% of FXSS Dollarm) 
~~ ~~~ 

BLW: 0 TRU: 0 TRUmx: o u l w :  0 ulm: 0 w: 0 SAIaT: 0 -GTcc: 0 

R E e I x A T o R I  m o I R L I  

C A n t Y  c w A : U  SDWA: 19 RCRIL: Y 3004U: Y TSCA: U CHIQlA: Y 
NEPA: Y DOE: Y O S R A t Y  I A G r U  ORD : U  ST : Y  TRI : U  F E D : Y  

mm8ry muding Pmfil. 
FY95 DRIVER CATEGORY 

BLR pP93 APPR 1994 PRES FY94 APPR KMI PRIORITY1 TARGET PRIORITY1 

2,852 3,273 0 A 0 0 0 0 
0 . o  0 B 0 0 0 0 
0 0 0 C l1 848 0 11 668 0 
0 0 0 0 0 0 0 0 

E 
2,852 3,273 0 F 

0 
0 

0 
0 

0 
0 

0 
0 

FTES t G 0 0 0 0 
Dir-P - 2  4 8 0 0 0 0 
Id-P ' 1  2 I 0 0 0 0 
Dlr-T 2 4 
Ind-T 1 2 TmAL 1,848 0 1,668 0 

- 

M f m  -(mlhr8 in -0U88rd8) 

PI 95 FY 96 FY 91 ?x 98 ?x 99 

l1 848 l1 938 2 036 28139 - 2,244 
0 0 0 0 0 

GPP 0 0 0 0 0 
LI 0 0 0 0 0 

TOTAL 11848 1 938 21036 21 139 2 8 244 

i 
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u - 2 1 1 0 -  - 
Date: 02/03/1993 Time: 

NI- C0ntinU.d 
~escription : ' 

Purchase and/or madify equipment to construct mobile labe. 

1 I 

Detail mnding Profilm 

DESC: ASSESS~T-RCRA/CBRCLA SUB-DESC: D 
PROGRAn: EX TITLE: 

BCR CODE FY93 APPR -94 PRES R 9 4  APPR PLau PRIORITY 1 TARGET PRIORITY 1 
FY95 DRZVER CATEGORY 

lRo20 10 301 2 ,852  3,273 o i  0 
3 5lRo2 0 100 0 0 . O  B 0 
3 9EW2 0 100,  0 0 0 c 1,848 
39EW20100 , 0 '  0 O D  0 

E 0 
TWAL 2,852 3 ,273  O F  0 
- 

0 0 
B 0 
I 0 

0 
0 

1 ,668  
0 
0 
0 

' 0  
0 
0 

0 
. o  

0 
0 
0 
0 
0 
0 
0 

I - 
TmAL 1,848 ' 0  1,668 0 

PLAIIINQ (Dollarm in T h a r r m a n d m )  
BCR CODE FY 95 FY 96 FY 97 R 98 FT 99 

BW2 0 1030 1 1 ,848  1,938 2,036 2,139 2 ,244  
35EW2 0 100 0 0 0 0 0 
3 9 m 2 o i o o  . 0 0 0 0 0 
39EW2 0 100 0 0 0 0 0 

TOTU 1,848 1 ,938  2,036 2,139 2 ,244  

(Dollarm in 'JFhoumandm) 
BiR CODE mr 95 ET 96 ET 97 FY 98 FY 99 

BW2 0 103 0 1 1 ,668  1 ,938  2,036 2 ,139  2 ,244  

3 o m 2  o 100 0 0 0 0 0 
3 SEW2 0 100 0 0 0 0 0 

TWAL 1,668 1,938 2,036 2 ,139  2 ,244  

35EW20100 0 0 0 0 0 
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- ~ R U T I V I  coptinuad 
continue mample coordination and quality inframtructure activitiem for 
the large numbers of mamplem. 
LAHL Direct FTEs projectod at 4.0. 

6. outyearm (FY96-99) mscriptionr 

* continue .ample coordination and quaiity inframtructure activitiem for 
the largo numbarm of mqles. 

* x,hk Direct F r B m  projected to range from 4.0 to 5.0. 

7 . xoy Amumptionm r 

runding emtimatom remult from dotailed coot eatimatem to conmtruct 
. mobile laboratoriem. 

Tho Laboratory will continue to be rehirod to maintain compliance with 
operating pormitm, federal, rtato, and local regulatory requiremants. 

. The Laboratory will continua to be required to mample radioactive and 
non-radioactive samplmm collected for analyeis of trace l m l s  of 
inorganic, organic, and r.diochemical conmtituonts. 
Approximately 808 of m a a t p l e m  generated by the mvironmntal matoration 
(ER) Program at LAlUL will ba contracted out to privato laboratories. 
Bowever, highly radio8ctiva mamplom, f u t  turnaraund mampler and.mplit 
(quality control) mamplem will bo analprod in thin facility. 

Key ameumptions umod to .propara rcop., coot, and mchodulo barelinem are 
' promenkd belour 

Bottwm-tlp Tochniquor Generally, a work etatamant and met of drawings 
or mpecificationa aro umed to .takooff" material quantities requirod to 
perform each dimcreto tamk perf- in  accomplishing a given operation 
or psoducing an equipment compolunt. ?ram them0 quantities, direct 
labor, equipment, uadamrhead costm are deriwd and added thereto. 
Specific Analogy Tochniqur: Specific analogies depand.upon the known 
cost of an-ikm umsd in prior ryr+.mplr u the bash for the coot of a 
rid1.c itom in  a new symtem. Adjumtmmtm a m  amdo to known coetm to 
account for differoneem in nlative collploxitios of porfornrance, . 
derign, and operational characterimtics. 
P u m t r i c  Tochaiquet Parametric technique require# himtorical 
databamer on rimilu syrtuaar or rubsymtema. 
p e r f w d  on tho data to find correlationm between coat driver. and 
other myrtom p ~ . p . t u m ,  much am domign or perforaunce parameterm. The 
aaalymir producer coot equation8 or comt emtimating relationrhigm which 

Colt mirw and Updam T.cb8iqrr.r 
examining previoum emtimatom of tho m a w  program/projoct for internal 
logic, ccaaplo~nomr of mcopm, rmmumptionm, and emtimating methodology. 
Tho eatinraks are thon updated to refloct the coot impact of new 
conditionm or emtimating approachem. 
Diroct/Indirect fire Aesumptionmt (1) Direct and Indirect PTEs are a 

statimtical analyeis i r  

cap b~ u 6 d  fadiPidurlljr or gr0Up.d into c q l m x  1106.8. 
An ertimato.im conetructod by 
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II 
ALLA-2110- - Page : 7 

Date: 02/03/1993 Timet 12 : 10 

- IURRATIM Continued 
Pursuant to the solid Waate Disposal Act, as amended by Rem# as amended 
(42 U . S . C .  6901, et seq.) and the BSWA of 1984, a permit is issued to the ' 

U . S .  DOE Loa Alamos Area office and the Univermity of California, doing 
bueinesr as Loa Alamoe National Laboratory (hereafter called the 
Permittee) to operate a dieporal facility at the location stated above. 

The Permittee must comply with all the terme and conditions of thio permit. 
Thir permit conristr of the conditions contained herein (including the . 

attachments). Said conditions are needed to insure that the Permittee'r 
hazardour waste management activities comply with all applicable Federal, 
etatutory, and regulatory requirements. Applicable requirementr are thore 
which are found in, referenced in, or incorporated into that version of 
RCRA or the regulations promulgated to RCRA that are in effect on the date 
this permit is irmued (see 40 CFR 270.32 (c)). 

Thim permit i m  ismued in part pursuant to the provirions of Sectionm 201, 

and 3005 of RCRA. 
haeardour warte or hazardour conrtituentr from any solid warm management 
unit at a treatmnt, etorage, or dirposal facility seeking a permit, 
regardlemm of the tiam at which the was- was placed in ruch unit and 
provide. the authority to review and modify the p e d t  at any time. The 
decirion to irmue thir permit ie bared on the amsumption that all 
information contained in the permit application ir accurak and that the 
facility will be operated am rpecified in the permit application. 
inaccuraciem found in the application may be ground. for termination or 

potential enforcement action. 

The primary regulatory driver for thir activity io the ESWA module of the 
Laboratory'r RCRA operating perPit# which requires corrective actionr 
under RCRA rectionr 3004(u) and (v). 
Comprehenrive Environmental Rerponse, compensation, and Liability Act 
(am), am rpecified in DO8 order 5400.4. 

202, 203, 2068 2078 212, 2158 and 224 Of HmA, which modified SOCtiOnS 3004 
There require corrective action for all releasee of 

Any 

modification of +hi* PrPlft (8- 40 270.418 270.421 and 270.43) and 

The Laboratory murt also comply with 

1. Impact8 on FY95: 

In order to meet target funding levels, funding will decrease by 
$lSOR. 

Thir decruame in funding remulte in increarod risk to tho Program as 
thir decrmases contingency/managemnt remerve to cover unanticipated 
Program requirements. 

2. Impacts on outyeare: 

- nmRa%ffR continued 
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Reported By: BIR CDOE 

Database: P B M W D  
Envlronwntal Restoration and Haste Chnagmnt . 
k t l v l t y  Data Sheet Level Sumary Report 

Uwt DECOIYTAnINATIaW a DE~ISSIOIYIIYG P m R W  
Reportlng AL Dollars 

Date: 02/03/1993 
Tlw: 12:22:59 
Page: 1 

Mo10401, 
ALIA-1051- - 
ALIA-1055- - 
ALIA-2134- - 
ALIA-2135- . - 
ALIA-2137- - ' 

ALIA-21315- - 
--------------- 

~H2O10401, 

--------------- 
Ex2010401, 
ALIA-1051-0 - 
ALIA-1054- - 
ALIA-1054- - 

PRDGRAU I3AWAGEMENT - DE 
DECOHTAIIINATIOII AND DEC 
Dtcumlsslonlng o f  TA-3 
Dccomlsslonlng TA-33 T 
Decollsslonlng o f  HE C 
Technical Support for D 

SUIrnTAL 
______________-________ 

410 ' 227 0 0 0 0 0 0 0 0 0 0 0 
1839 0 0 '  0 0 0 0 0 0 0 0 0 0 

0 2889 0 17 0 0 .  0 ' 0  0 0 0 0 0 
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Date: 02/03/1993 T b e :  12:23 

FTES FY 95 Et 96 FY 97 PY 98 PY 99 

,: i . .  

.. . !i .. 

i I: :-. 

.. 

FTES FY 95 FY 96 FY 97 Et 98 FY 99 

Direct 7 7 7 7 7 
Indirect 3 3 3 3 3 

Direct 7 7 '  7 ' 7  7 
Indirect . 3  3 3 3 3 

- - _  - 
3 

i -.. 

- TARGET LEVEL (Dollarm in Thousandm). 
BCR Cat. FY 95 FY 96 FY 97 FY 98 FY 99 

None 
, 

OE 1,740 2,213- 1,951 1,848 3,435 
U 0 0 0 0 0 
GPP 0 0 0 0 0 
LX 0 0 0 0 0 

TOTAL 1,740 1,951 1,848 

.i 7: .. . .. . .. .. . 
-! 

i 

3 -. 
I? .. . 
? -- 

I=- I 
~ ~~ 

nilemtone NO.: 10 
Title: PROVIDE DIRECTION TO ONGOING FIELD ACTIVITIES 
Planning Date Target Date Level: BQ Keyword: SA 
09/30/1994 09/30/1994 
Driver Name: DOE Driver Reference: 5820.21 
PRESENT IN Tiger TO-: Program Exmution Guidance: Y 

Description: 
Roadmap : current Y e a r  workplan: Y safety and Health: 

PROGRU -T W I L L  SUPPORT TEE NECESSARY DIRECTION PROJECT LgADERs DEEM 
NECESSARY To PHVoRn ONGOING DCD FIH9 ACTIVITIES. 

nilemtone NO.: 11 
8uwbToIul Coatiaud 
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ALLA-1051- . - Page : ,4 
' Date: 02/03/1993 Time: 12:23 

I L  

I 

- ~ L E B T O H E ~  Continuad 
ritle: PROVIDE DIRECTION TO OVERALL DCD EFFORT 
Planning Date Target Date Level: HQ Keyword: SA 
09/30/1996 09/30/1996 
Driver Name: DOE Driver References 5020.2A 
PRESENT IN Tiger Team: Program Execution Guidance: Y 

Deecription: 
Roadmap: current Year workplan: Y safety and Health: 

DCD ACTIVITIES W I U  TEE ESTABLISEED POLICIES AND GUIDELINES FOR 
DECONTAMINATION AND DECOMHISSIONIN~S OF RADIOACTIVELY CONTAMINATED FACILITIES UNDER 
DOE m R S B I P  OR CONTROL. 

Mileetone NO.: 16 
Pith: PROVIDE DIRECTION TO ONGOIWG FIELD ACTIVITIES 

D9/30/1996 09/30/1996 
Driver name: DOE Driver Reference: 5820.2A 
PRESENT IN -Tiger Team: Program Execution Guidance: Y 

kscriptionr 

Planning Datm Tugat Date Level: HQ Itoyword: SA 

Roadmap: Current Year Workplan: Y Safety and Health: 

PROGRAB! nB W I L L  SUPPORT TEE NECESSARY DIRECTION PRWECT LEADERS DEEM 
NECESSARY TO PERF- ONGOING DCD FIELD ACTIVITIES. 

Milestone NO.: 17 
Title: COORDINATE ER MID DCD ACTIVITIES 
Planning Date Targat Date Level: HQ Keyword: SA 
09/30/1997 09/30/3997 
Driver W a n t o t  DOE Driver Referencm: 5820.21 
PRESENT IN Tiger Team: Program Execution Guidance: Y 

wecription: 
Roadmap: Current Year Workplan: Y Safety and Health: 

BECAUSE DCD ACTIVITIES PERIODICAUY OCCUR WITHIN OR #EAR AN EXISTIN6 SOLID WASTE 
MILNA6- UNIT (Snnv) COORDINATIOls OF ER AND DCD ACTIVITIES IS ESSENTIAL FOR 
OPTIllun EXECUTION IU EFFECTIVELY W I A T I N G  A SITE OR FACILITY. 

Milemtonm No.: 18 
Title: PROVIDE DIRECTION TO OVBRAIIL DCD EFFORT 
Planning Datm Targat Date Level: EQ Keyword: SA 
D9/30/1997 09/30/1997 
Driver Name: DOE Driver Reference: 5820.2A 
PRESENT IN Tiger T8-t Program Execution Guidance: Y 

wecription: 
Roadmap: Current Year workplan: Y Safety and Eealth: 

DCD ACTIVITIES W I L t  FoIsxns TEE ESTABLISHED POLICIES M1D GUIDELINES FOR 
DISCONTAMINATION AND DECOMHISSIONING OF RADIOACTIVELY CONTAMINATED FACILITIES UNDER 
DOE m E I P  OR CONTROL. 
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- XILESZOWBS continued 
Title: COORDINATE ER AND DLD ACTIVITIES 
Planning Date Target Date Level: HQ Keyword: SA 
09/30/1999 09/30/1999 
Driver Nan#r :. DOE Driver Reference: 5020.2A 
PRESENT IN Tiger Team: Program Execution Guidance: Y 

Demcription: 
Roadmap: current Y e a r  Workplan: Y safety and Health: 

BECAUSE DLD ACTIVITIES PERODICAUY OCCUR WITHIN OR NEAR AN EXISTING SOLID WASTE 
HANAG- UNIT (snntr) COORDINATION O? ER AND DLD ACTIVITIES IS ESSENTIAL FOR 
OPTIXUM EXECUTION IN EFFECTIVELY m D I A T I N G  A SITE OR FACILITY. 

' 

Milestone NO.: 24 
Title: PROVIDB DIRECT1019 POR OVERALL DCD EFFORT 
Planning Date T a r g . t  Data -vel: HQ myword: SA 
09/30/1999 09/30/1999 
Driver N a m r  DOE Driver Reference: 5820.2A 
PRESENT IN Tiger Team: program Execution Guidance: Y 

Deocriptionr 
Roadmap: Current Y e a r  Workplan: Y safety and Health: 

DLD ACTIVITIES wII;L TEE ESTABLISHED POLICIES MID GUIDELIUES FOR 
DECONTAMINATIO# MID DECOHISSIO#ING OF RADIACTIVELY CONTAXINATED FACILITES UNDER DOE 
mumtsaIp OR CONTROL. 

blilerrtone No.: 25 
Titlet: PROVIDE DIRECTIOU TO OWOOING FIH9 ACTIVITIES 
Planning Date Target Data Level: HQ Keyword: SA 
09/30/1999 09/30/1999 
Driver Name: DOE Driver Reference: 5820.2A 
PRESENT IN Tiger Team: Program Execution Guidance: Y 

Description: 
Roadmap: Current Y e a r  workplan: Y safety and Health: 

PROQRAn WIw1 SUPPORT TEE NECESSARY DIRECTION PROJECT LEADERS DEEN 
NECESSARY TO PERFORM OlVGOI1PO DCD ?I- ACTIVITIES. 

nilertozm No.: 3 
Title: COORDIHATE ER UOD DLD ACTIVITIES 
Planning Date Date Level: HQ Keyword: SA 
09/30/1993 09/30/1993 
Driver Name: DOE DriPer Reference: 5820.23 
PRIESENT IN T i g e r  Termrt program Execution Guidance: Y . 

Description: 

I 

RorQlUPS current Y o u  workplan: Y Safety and Health: 

BECAUSE DCD ACTIVITIES PERIODIcALtY OCCUR WITEIW OR NEAR AN EXISTIWG SOLID W A S T E  
tllOIT (SWJlU) COORDINATION OF ER AND DLD ACTIVITIES IS ESSENTIAL FOR 

OPTIHUX EmCUTIOW IN E?FECTIVELY m D I A T I N G  A SITE OR FACILITY- 

nileetone NO.: 6 - wIWSTOnB8 Continumd 



DESC: ASSESSM%NT-DCD SUB-DESC: D 
PRO6RAX: EM TITLE: 

BCR CODE FY93 APPR FY94 PRES FY94 APPR PLAW PRIORITY 1 TARGET PRIORITY 1 
FY95 DRIVER CATEGORY ' EW2 0 1040 1 1 ,476  1 ,655  O A  0 

35E#?20 100 0 0 O B -  0 
39EW2 0 100 0 0 o c  0 

139EW20100 0 0 O D  2,741 
I E 0 
TOTAL 1,476 1,655 O ?  0 

0 0 
E 0 
I 0 

- 

0 0 0 
0 '  0 0 
0 0 0 
0 1 ,740  0 

0 0 0 
0 0 0 

0 0 0 
0 0 .  0 3  
0 0 0 %  

:: 
:! :: 
? :: 

I 
;'i 

- 
TOTAL 2 ,741  0 I, 740 O f  

- 2- Lm5 ( D o l l u r n  in Thaumand6) 
BLR CODE FY 95 FY 96 R 97 ?Y 98 FY 99 

r 

7 

EW2 0 1040 1 1 ,140  2 ,213  1 ,951  1,848 3,435 
3 5 m 2  0 100 . o  0 0 0 0 
39EW20100 0 0 0 0 0 
3 9m2 o 100 0 0 0 0 '  0 

35EW2O 100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 . o  
39Et?20100 0 0 0 0 0 

TOTAL 2 ,741  2 ,837  3,437 4 ,041  4 ,153  

TOTAL 

L 

1,740 2,213 1,951 1,848. 3 ,435  

-1- 
1. Technical Scope: 
- 

Thim activity data aheat (ADS)' im to  fund programmatic management of LOO 
Alamoa wational Laboratory (W) Decontamination L Decammimrioning (DCD) 
Program. 
mchedulad, and w i l l  be expanded to includ. a l l  ac t iv i t ieo  iden t i f i ed  in 
the Irivo-Yaar Plan. 

The ini t ia l  focu6.wi11 be-on DLD Project. t h a t  are already 



Activity Data sheet FY95-99 
ALwL-1051- - 

. .  
' <  

.. . 
The percentage of JCI subcontracted costa and amaociated burdens 
equatem to Ob of the project comto. 
material and services costs. 
Direct/Indirect FTB Assumptionat (1) Direct and Indirect FTEs are a 
part of OE only, (2) Indirect resource/ ( $  and FTBm) are based on 
Direct FTE effort, (3) After emtimating direct FTEs, Indirect cost is 
derived am a percentage (81.08) of the Total Cost of Direct PTE salary 
plum fringe, and (4) Indirect FTBm are calculated by dividing the 
total estimated Indirect cost by the Indirect coat per FTB supplied by 
the LAM, Indirect Program office. 
coat Estimating Aaaumptions: (1) official LAwL ealary factora (salary 
+ fringe) for Direct labor are used, (2) official LANL escalation rates 
a8 publiahed in the Financial nanag-nt Randbook are umed, (3) General 
His ia based on FY92 QI U S  coats, and (4) Xajor procurement 
(contract., large purchase orders), is emtimated separately from 
General NU; it i a  not baaed on prior years' major procuremant. 

8. Key Iasueat 

. 
All project costs are WUQL FTE and 

Funding ia the prh0ar'y'k.y iaauo. 
for doliverablea (milestoner), funding muat remain within a relevant 
range. 
achedulod wark and reault in milestonea boing puahed out. 

To bo able to m e t  the requirements 

Delaying or deferring will cause delay8 in accomplishing 

9. Regulatory Drivore/consequencea: 

Thia DID activity must cumply with tho requirements of DOE order 5820.2A, 
chaptor 5, ulmcammiaaioning of Radioactively Contaminated Facilities.m 

If this ADS ir not funded, each now DLD taak will experience a relearning 
proceaa which reaults in costly loam of time and quality of operationa, aa 
well am increaming the otrerall coat. Additionally, efficient overmight, 
direction, trmking, and reporting will bo compropised for DLD activities. 

I 

1. Impact8 on -95: 

DID activities will bo evaluated, and as a reault, aurvdllance and 

In ordor to met target funding 10~18, funding will be decreaaed by 
$1, oo1r; 

maintenurccr coot8 m y  iacrea8o i n  the outyearm. 

2. Impact8 on outyearar 

In order to m e t  tuget funding levels, funding adjustmentm are required 
($6241[; $l,486A; $2,193K; and $718X: reapectitrely). 

t 

i 



ADS Title: Program Management - NOn-Defen69 PrOgmUIN (NOW-DP) Project8 2 

WBS NO.: 1. 4. 2. 6. 3. 2 category: ER Appr.: N FYP: FY95-99 
Project TitlerNON DP DCD PROG MGMT 
Inmtallation: LoS,.ALAno8 NATIONAL LABORATORY : CID: ALENG36 
Line Item No.: TPC : 0 ' TEC: 0 
contig : 0 overhead: 23 

: 
. .. PaCility/WAG:N/A 
:; 
I3 .- 

Cost LQC: X Sched. Loc: n , scopeLoc: n 

F.0. POCZ BITNER, K. Phone: 505-845-4606 , 

BO POC t BARRIS, R. Phone: 301-903-8199 
Auxiliary Fields: 1. DD 2. 3. 

mum TXPSS ( 8  of n o s  ~o11.r.) 

-.. . 
.I i .. I 
1.; 
I 

.-3 

." 
:i 

t CM t I CWA: U. SDWA: I RCRA: Y 300111: Y TSCA: Y CIRCLA: 19 
=PA: I DOE: I OSgzLIY I A G : I  ORD : I  ST : U  TRI r N  W D r Y  

~ 

RLW: 0 TRWr 0 !fRUNIX: OLLW: 0 LLWI4: 0 BlLz: 0 SANT: 0 GTCC: 0 

-X DRZVBUS 

- .  
. ..:s. : ;: 

1- sllmarjl ?landing Profil. 

1 
1 

BCR FT93 APPR 

IT 410 
CE 
GPP 
LI 

0 
. O  
0 - 

TOT& 410 
FTES t 
Dk-P 1 
Ind-P 0 
D i r - T  
Ind-T I 

PI94 PRES FY94APPR 

227 0 
0 0. 
0 0 
0 0 

' 227 0 

1 
0 . A 

0 
A 
0 

FY95 DRIVER CATEGORY 
PLAN PRIORITP 1 TARGET PRIORITY 1'. 

1 
A 0 0 0 0 
B 0 0 0 0 '  
C 0 0 0 0 '  
D 0 .  0 0 0 
E 0 0 0 0 
F 0 0 0 0 
G 0 0 0 0 
E 0 0 0' 0 
I 0 0 0 0 

- 
TOTAL 0 0 .  0 '  0' 

-  MI^ -(Dollarm i n  ~houmaa~ds) 
BCR cat. ??t 95 FY 96 FY 97 FY 98 FY 99 

OE 0 0 0 0 0 
CB 0 0 0 0 0 
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

TOTAL 0 0 0 0 ,  0 
-1- C0BtfBU.d 
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Activity Data Sheet PY95-99 . .  
ALLA-1051-B .. 

i - mL68TtnaEa continued 
Title: PROVIDE DIRECTION TO OVERALL DCD EFFORT 
Planning Date Target Date L e v e l :  EQ Keyword: SA 

Driver Name: DOE Driver Reference: 5820.2A 
09/30/1993 09/30/1993 i 

PRESENT IN ,Tiger Team: Program Execution Guidance: Y .. 
Roadmap: current Year Workplan: Y safety and Health: 

Description: 
DLD ACTIVITIES lKI& TEZ ESTABLISHED POLICIES AND GUIDELINES FOR 
DECONTAMINATION AUD DECOMMISSIOPOING OP RADIOACTIVELY CONTlUlIWATED FACILITIES UNDER 
DOE OWUERSEIP OR CONTROL. 

Milemtone No.: 3 

Planning Date Ta-t Date Level: HQ Keyword: SA 

Driver N m :  DOE Driver Reference: 5820.2A 
PRESENT I# Tiger Team: Program Execution Guidance: Y 

bmcription: 

Tithi PROVIDE DIRECTION TO ON601N6 FIELD ACTIVITIES 

09/30/1993 09/30/1993 

Roadmap: Current Y e a r  Workplanr P - Safety and Eealth: 

P R W R U  W I L L  SUPPORT TEE UECESSARY DIRECTION PROJECT m E R S  DEEM 
NECESSARY TO PERFORBS OIoOoI#6 DID FIELD ACTIVITIES. 

nilemtone NO.: 4 
Title: COORDIXATE BR AND DLD ACTIVITIES 
Planning Date Target Date Level: HQ Keyword: SA . 
09/30/1994 09/30/1994 
Driver Warner DOE Drinr Raferencer 5820.21 
PRsSKwT I# Tiger %am: Program Execution Guidance: Y 

Description: 
Roadmap: Current Year Workplan: Y safety and Health: 

BECAUSE DLD ACTIVITIES PERODICALLY OCCUR WITHIN OR NEAR A19 EXISTING SOLID WASTE 
w m  UNIT (w) COORDINATIOU OF BRAND DID ACTIVITIES IS ESSENTIAL FOR 
OPTI- ~CUTIOIO I19 EF?BCTIvELI mDIATING A SITE OR FACILITY. 

/ 

nileatone 1oo.r 5 
Title: COORDINAm ER AND DCD ACTIVITIES 
Planning Data Tu-t Date ' Level: HQ Keyword: SA 

Driver t9-r Dol! Driver Reference: 5820.2A 
PRESEUT IN Tiger Team: Program Execution Guidance: Y 

Description: 

09/30/1994 09/30/1994 

Roadmap: current Year Workplan: Y safety and Eealth: 

BECAUSE DLD ACTIVITIES PERIODICALLY OCCUR WITEIiV OR 
MANA- UNIT (s#wn) COORDINATIo1o OF ER AND DLD ACTIVITIES IS ESSENTIAL FOR 

AM EXISTIUC SOLID WASTE 

OPTIMUM EXECUTIOSJ IW EFFECTIVgLY mDIATING A SITE OR FACILITY. 

nilemtone NO.8 6 
MILES- Continud 



Environmental Restoration and waste Management Five Y e a r  Plan 
Activity Data shee t  -95-99 

ALLA-1051-B - 

- 
-2 0 0 .. . 3 SEX2 0 100 0 0 0 .  

39EX2 0 100 0 0 0 0 0 
3 9EX2 0 100 0 0 0 0 0 

TOTAL 0 0 0 0 0 

: I  

. .  

:i' 
:-i 
-. 
- .  . .  
:.i - 

TARGET (Dollar8 i n  aOU8md8) 

BLR CODE FY 95 FY 96 FY 97 FY 98 FY 99 

Ex201040 1 0 0 .  0 0 .  0 
0 0 0 0 0 3 5EX2 0 100 

39EX2 0 100 0 0 ' 0  0 0 
3 SEX2 0 100 . o  0 0 0 0 

r 
TOT= 0 0 0 0 0 

1. Technical scope: 

Thi8 a c t i v i t y  data  mheot (ADS) is t o  fund programmatic management of t he  
Los Alamos lpatioaal Laboratory (LAUL) mcontamination and Wcamnnissioning 
(DLD) Program which w i l l  ident i fy  a l l  excesm fon-Defense f a c i l i t i e s  a t  
LAWL and t h e i r  Phaso I needs. 
already scheduled. 

. 

. 

The i n i t i a l  focus w i l l  + on DLD Projectr  

2. Actiritier completed t o  Date: 

* A L?mL Master Plaa wa8 i n i t i a t e d  which w i l l  iden t i fy  a l l  excess 
f ac i l i t i em a t  LAleL and t h e i r  Phaee I n e e a .  

* Phase I planning activities were i n i t i a t e d  f o r  outyear projects.  
* work has bmen completed on AZUL 1053A and A U A  2120 the Aoeessment and 

Rnnwdiation of t he  LAPRE TI reactor. 

1 

3. current  Year  (-93) Dercription: 

Provide d i rec t ion  t o  overall DLD ef for t .  
coordinate KII and DLD activitiem. 

. Provide direct ion to f i e l d  activities. 

Develop Phase I and I1 Activities f o r  nB3-94 projects. 

These activities w i l l  require 1.0 direct Full Tima Equivalents ( m e )  
e f f o r t .  

4. Budget Y e a r  (Fp94) Description: 

The ER Program SWm ac t iv i ty  coordination w i l l  be expanded i n  the  DLD - RmRaTfvI  C m n t i B U d  
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Activity Data sheet Fx95-99 
AUA-1051-8 - 

i 

- HARRATIVB C0ntinu.d 

-9 Funding i8 the primary key i8sue. To be able to meet the requireunentr .. 
for deliverables (Prilerrtoner), funding m 8 t  remain within a relevant 
range. 
mchoduled work and remult in mileetones being pushed out. 

Dolaying or deferring will cause delays in accompliohing 

9. Regulatory ~rivercr/~onoequencee: 

Thio DLD actioity mu8t comply with t h e  requirement8 of DOE Order 5820.2A, 

8. m y  IS8Ua8: 

t 

If th io  ADS ir not funded, each new DLD taok will exporienco a relearning 
procose which rosulto in cootly lore of +inW and quality of operationo, am 
well am increaming the overall coat. 

1'. Impact. on m93r 

~ o n o  

2. Impact. on outyeare: I 
Mono 

I - DuIQTmIw OF -x - 
C m :  

, 
$ 

Clean Air A c t  (CM) : 
for Iiarardoue Air Pollutant8 (MESEUPe) during rite characterization and remidiation 
activitioa . I 

Tho Laboratory m o t  camply with cM Uational Emimrion Standard6 

i DOE: 4 .  # 

Deipartmant'of Enetrgy (DOE): Tho Laboratory muat camply-with DOE requirmnts 'i 
including DoB ordorm in the 5400 and 3800 rarier (0.g.; 5400.4, CtRCLIL Requiremonte; 
and b820.2Ar Radioactive Waete Management). I. 

?ED: 
Foderal: 
EO11988, ?loodplain nanagoment: E01190, Protection of Wetland.; Fed. Facilitiem 
Camplianco Act; Atamic Bnergy Act; 19at.l Hiotoric Preeervation Act). 

Tho Laboratory met comply with a variety of federal requirement8 (0.g.; 

NEPA-R: 
National EnvironImntal Policy Act (NEPA)t 
requirmmentr, for sit. characterization and remediation activities and RCRA TSD 

The Laboratory muat colaply with WGPA 

WSCRIPTIOR OF vx -VERB cootiatnod 



ALLA-1054- - 

F.0. POC: BITNERI A. Phone: 505-845-4606 
HQ POC tuRRTS, R. Phone: 301-903-8199 

Operation8 Office: ALLA ID 100.: 1054- Laet update: 02/03/1993 
ADS Title: Phase Separator Pit Decanmriesioning 

Project Tit1e:PRASE SEPARATOR PIT 
In8tallation: LOS UAnOs NATIONAL LABORATORY CID: ALENG36 
Line Item 100.: TPC : 0 TEC : 0 
contig: . o  % overhead: 8 
cost Loc: L schsd. Loc: L scope Loc: L 

WBS 100.8 1. 4. 20 6. 2. 2 Category: ER Appr.: 19 FYP: FY95-99 
Facility/WAG:TSL-3 and TSL-7 

j 

I- 
WFEL TYPES (a of m 9 5  ~11.r.) 

BLW: 0 mu: 0 T R u n I X :  0 I ; t W I  0 I;twn: 0 tUt: 0 SAWT: 0 GTCC: 0 

€ 
f 

-RX DRIVERS 

C M r Y  C m t u  8DWAr 1R RCRh: Y 3004U: I TSCA: Y CERCLh: W 
UEPA: I DOE: Y 0SHII :Y I A G t U  ORD : U  ST t 1 0  TRI t W  W D t P  

-.. 
?I 

f- -. 
mmary ?unding P r o f i l o  

FY95 DRIVER CATEGORY 
BLR ln93 APPR ln94 PRES R 9 4  APPR PLAlO PRIORITY1 TARGET PRIORITY1 r - 
OE I#  839 
CE 0 
6PP 0 
LI 0 - 
TOTAL 18 839 
-8 8 
Dir-P 3 

1 Ind-P 1 
1 Dh-T 3 
Id-T 1 

2#  889 

0 A 0 
0 B 0 
0 C 0 

. o  D 0 
E 0 

0 F 0 
0 0 
I 0 
I 0 

TmAL 0 
- 

0 .' 0 
0 0 
0 0 
0 17 
0 0 
0 0 

' 0  0 
0 '  0 

. o  0 

. o  17 

0. 
0 
0 
0 
0 
0 
0 
0 

, o  

0 
L 

w n I #  --(mll8rD h &U..adD) 
?x 95 R 96 FY 97 ?Y 98 - PI! 99 

0 0 0 0 0 
0 0 0 0 .  0 
0 0 0 . o  0 
0 0 0 0 0 

0 0 0 0 0 



Environmental Restoration and Waste Management Five Year Plan 
Activity Data Sheet FY95-99 

AzILA-1054- . Page: 3 
i.. . -. . .  

I .  

. .  - NI- Continued 
Title: NEPA DOCUMEUTATIOLJ 
Planning Date Target Date Level: HQ Keyword: CR 
09/30/1993 09/30/1993 
Driver Name: DOE Driver Mference: 5820.2A 
PRESENT IN Tiger Team: Program Execution Guidance: Y 

Doecription: 
Roadmap : Current Pear Workplan: Y safety and Health: 

The Laboratory will preparo the necem~ary =PA documantation required by the 
National Bnvirommntal policy k t  (=PA) (42 u.8.c: 4321 ET SEQ. 40 CPR ~ s o o - ~ s o ~ )  
and DOE implementing Rbgulationr (DOE order 5440.1D). 

nileatone NO. : 3 - 
Titlo: P R F C T  PLM 
Planning Date Target Date Level: HQ Keyword: CR 
12/30/1993 12/30/1993 
Driver 19-r DOE Driver Reference: 5820.2A AND 4700.- 
PRES8IUT I19 Tiger Tam: Program Execution Guidance: Y 

Descriptions 
Roadmap: Current Year Workplan: Y Safety and Health: 

Eetablirh approved project .cope and techuical performance requiremante, echeduler, 
resource plan., l m l s  of responmibility and authority, organizational interfacee, 
iapPlenmntation.plane, and accountability. 

nilemtono lo.: 4 
Title: ISOLATE AND MODIF’Y ACTIVE EXEMST IN LABORATORY BUILDING TA-35-2 
Planning Data Tuget Date Level: HQ Keyword: CR 
06/30/1994 06/30/1994 
Driver Hamor DOR Driver Reference: S820.2A. 4700.U, AND 6130.18 
PRESE~!TZU Tiger -am: Program Execution Guidance: T 

mscription: 
Roadmap: Curront Year Workplan: Y safety and Health: 

Dimconnect and remove 6 active fume hod6 and remove the overhead exhaust eyetom that 
ventilates to the Pbaoo soparation Pit (PSP). 
removal to all- for roem exhaurting of labs negatively impacted by removal of PIP. , 

m f y  parte of system prior to 

1. 

nilemtone lo.: 5 
Title: RUE STRUCTURE TA-35-7 
Planning Data Targot Date , Level: 89 Keyword: CR 
12/30/1994 12/30/1994 
D r i t n r  W m :  Driver Reference: 5820.2A, 4700.l~~ AND 6430.18 
PRBSBNT I10 Tiger Team: Program Execution Guidance: Y 

Description: 
Roadmap: Current Year Workplan: Y Safety and Health: 

The rasing of the structuro will include removing the filter exhaust eysteme 
including 1 ‘filter arrembly as well an 2 roof etacks and 1 ground mounted etack. The 
mtructure ir 8700 rq.ft. by 24 ft high, l-story, reinforced concrete block, - XI- C0Qtinu.d 



. Environmental Restoration and Waste Management Five Ye& Plan 
. Activity Data sheet PY95-99 

ALLA-1054- - Page : 5 ;  
Date: 02/03/1999 Time: 12:24 

.. 

.i 

:; 

PLAIllDIllQ (Dollar. in Thorraamda) 
P i D E  PY 95 PY 96 PY 97 PY 98 FY 99 

TAR@= (Dollk in Thorraanda) 
FY 95 FT 96 FY 97 FY 98 ' Fp 99 

I 
EX2 0 104 0 1 0 0 8 0  0 0 
35EX20100 0 0 0 0 0 
39EX2 0100 0 0 0 0 0 
3 SEX20 100 0 0 0 0 0 

TOTAL 0 0 0 0 0 

EX2 0 104 0 1 0 0 0 0 0 
3 5EX2 0 100 0 0 0 0 0 

39EX2 0 1  00 0 0 0 0 0 
3 9EX20100 0 0 0 0 ' 0  

TOTAL 0 ' 0  0 0 0 

DESCr CLEANWP-DLD SUB-DESC: N ' 
PROOR1UI:EH TITLE: 

-95 DRIV8R CATEGORY 
BCR CODE FY93 APPR FY94 PRZCS R 9 4  APPR PLm PRIORITY 1 TARGET PRIORITY 1. 

EX2 0 10 4 02  0 2,889 O A  0 0 0 .  0 
3 SEX2 0 1 0 0 0 0 0 %. 0 0 0 0 
3 98x2 0 100 0 0 o c  0 0 0 0 
3 9 m 2  0 1  00 0 0 O D  0 0 17 0. 

E 0 0 '  
0 2,889 O ?  0 0 

6 0 0 
B 0 0 
I .o 0 

0 0 
0 0 
0 0 
0 0 
0 0 

- 
TmAL 0 0 17 . ' 0  

~~ 

- pLlllQlrl0 -- (~ollar. in ~houmandm) 
BCR CODE gP 95 FY 96 vp 97 FY 98 vp 99 

EX2 0 1 0 4 02 0 0 0 0 0 
3 bEX2 0 100 
3 9EX2 0 100 
3 9EX2 0 10 0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 .  

TOTAL 0 0 0 0 '0  



Date: 02/03/1993 Time: 12:25 

- IURRATXVE Continued 

4. 

5. 

' *  

* .  

sampling. 
Project management plan and completion of Aesesrlllent Phare. 
RemoVal of active exhaust system in laboratory building TA-35-2. 
complete ~eadinerr Review. 
There activities will require 3.0 direct m l l  T ~ O  Equivalents (FTE~). 

Budget Y e a r  (FY94) Description: - 

system dismantlement in building TA-35-7. 
Rating of 6truCtm TA-35-7. 
Syrten~ dirmantlement in rtructure TA-3s-3, the Phase Separator Pit. 
Removal of underground tank6 between rtructures TA-35-3 and TA-35-7. 
There activities will require 3.0 direct m r .  

Pianning year (FYOS) ~ercription: 

RnmOv.1 of underground t-6 between 6tnlCtur06 TA-35-3 and TA-35-7. 
Razing of TA-35-3. 
Excavating and rePPatring the remaining underground liner adjacent to 

warte disposal. 
Reporting. 
certification. 
carryover funding 18 anticipated to cover there activities. 
100 funding im rmquerted. 

StZUCturO TA-35-7. 

6. Outyearm (FY96-99) Demcriptiont 

Final cloreout and tbe final report.. 
No funding ir reque8t.d. 

7. Key Asamptionst 

Key as(cumption8 which ' influence thir activity include : 

The Department of Energy (DOE) will continue to require the Laboratory 
to maintain compliance with environmclntal orders. 
Warte disposal raqufremonts will not change dramatically prior to 
completion of thir activity. 
The percentage of JCI Subcontracted costs and associated burden equates 
to 69.81 of  the project cortr, and the remaining 30.21 is for LANL FTE 

The specific Analoh Technique was used to estimate costr. 
This activity is a Priority 3. In the absence of decontamination 
and decdssioning activities, the rtructure poser a threat to the 

C06t6. 

* 

, environment. 
Direct/Indirect FTE Assumptions: ( I )  Direct and Indiract m r  are a 
part of OB only, (2) Indirect remource~ ($ and FTEr) are bared on 
Direct FTE effort, (3) After estimating direct FEES, Indirect cost ir 

_. 



7 
Activity Data Sheet FY95-99 

AtLA-1054- - Page : 9 ,  
Date: 02/03/1993 ~ime: 12:25 

EnVirOIImental Restoration and Waste Xanagement Five Ye& Plan 

B 

lone . 
2. Impact. on outyeara: 

b 

. None. . .  

- DESCRIPTILOI O? -X DRIVER8 
CAA: 

Clean Air Act (a): 
for Bazardouo Air Pollutantm (NESBAps) during site characterization and rembdiation 
activities. 

The Laboratory muat comply with CAA National Emiosion standard1 

DOE: ' 

Department of Energy (DOE): 
including DOE orders in the 5400 and 5800 aeries (e.g.; 5400.4, CERCLA Rcrquirementa; 

The Laboratory must comply with DOE requirements 

and 5820.2A8 RadiOaCti- Was- mag-nt). . 

m: 
?ederal: The- Laboratory must comply w i t h  a variety of federal requirements (e.9.; . 
lb0119688 Floodplain xanagement; ~011990, Protection of wetlands; Fed. Facilitiea 
Compliance Act; Atomic Energy Act; lat'l Historic Preservation Act). 

#EPA_R: 
National Envirormwntal poiioy Act (NEPA): 
rmquirmntm for oite characterization and remediation actigitiea and RCRII TSD 
sctivitiem am o a t  forth i n  DOS Order 5440.1B (Implementation of NEPA). 

fie Laboratory k a t  camply with WEPA 

WHA: 
Occupational safmty and Eealth Act (OSIU): 
requirements under OSEA while implementing mite characterization and remediation 
activities, and Rata TSD activities (e.g.8 29 CFR 1910.120). 

The Laboratory muat comply with DOE 
: 

R3004 8 
30040: .The Laboratory'murt comply with the Hazardous and Solid Waste Amendments 
(HSWA) 3004(u) and (v) rOq~iremont6 of the Laboratorym.m RCRA operating pennit. The 
8- aodule waa effective @iy 23, 1990. 

. 

ERA: 
Resaurca Conoervation and Recover Act (RcRn): 
Treatment, storage, and DiEpoBal (TSD) reguirwwnta under the Laboratory's RCRII 
-rating permit. 

The Laboratory must comply with RCRA 

PSCA t 
Toxic subetance control Act (TSCA)t 
of TSCA when dealing with the DLD of material6 that may contain polychlorinated 

The Laboratory m o t  comply with the requirexmnte 

- DESCRIPZI~  OF -UT DRIVIRll Continued 
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ALLA-1055- - ' . Page: 

F.0. POCt BITHER, A. 
SQ POC t BARRIS, R e ,  

Auxiliary Fields: 1. DD 2.  

Inetallation: LOS lllrAnos NATIONAL L~LBORATORY " CID: AcE"36 

contigr 0 ,  8 overhaad: 14 
Line Itam NO. t TPC : . o  TEC : 0 

cost Loc: L &had. Loc: L scopeLoc: L 

Phone: 505-845-4606 
Phone: 301-903-8199 

3. 

WASTE TIP88 

BLnt 0 TRU: 0 TRUHIX: O L L n :  0 LLWll: 0 W: 0 WANT: 0 GTCC: 0 

RBamAmRx DRIvma 

CM : Y CWA: U SDWA: R RCRA: Y 3004U: Y TSCA: Y CERCW: 19 
=PA: Y DOE: Y OSBILtY I A G r 1 9  ORD : U  ST :I! TRI t W  FED:Y 

(% of m95 Dollare) 
, :  
I 

v .-; 
i 

:.sf 

I 4 

!. 

- 

* 
d 

-? 

PLlllllIUa ,LEvBL- (Dollare i n  Tbotl..nd.) 
BCR Cat. FY 95 ?Y 96 FY 97 rY 98 ?Y 99 

14,287 14,794 15,436 15,297 16 ,296  
cs 0. 

0 
0 

GPP 
LI 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

I TOTAL 14,287 14,794 15,436 15,997 16,296 
p~~1111m LEVEL contiaumd 
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- XILE~TOHIE~ coatinued 
Title: PIIASE I1 - OPERATIONS 
Planning Date Target Date Level: BQ Keyword: CR 

Driver N-: DOE Driver Reference: 5820.215 
PRESENT IN Tiger Team: Program Execution Guidance: Y 

Description: 

09/30/1997 / 1 .  

Roadmap: current Year Workplan: Y safety and Eealth: 

COMPLETE REMEDIATI- OF BUILD1106 21-5 WORTH 

. i  .. 

Activity Data Sheet PY95-99 
AUA-1055- - 

9 

1 

nilemtone NO.: 10 
Title: PBASE I PIJumING FOR ?YO9 ACTIVITIES 
Planning Date Target Date Level: HQ Keyword: CR 

Driver Name: DOB Driver Reference: 5820.21 
PRESENT IN Tiger To-: Program Execution Ouidance: Y 

Description: 

09/30/1998 / I  

Roadmap: Current Year Workplan: Y Safety and Eealth: 

These planning activitiem will includot rite characterization, system reporting 
develupment , certif iciation development, project managmment , and sunmillance and 
maintenance . 

I. 

.c 

c 

' f 

h 

nilestone No.: 13 
Title: PEASE If - -TImS 
Planning Date Target D 8 t C  Level: 80 Keyword8 CR 

Driver Name: DOE - 
PRES= IU Tiger m-8- Program Execution Guidance: Y 

Description: 

Dripor Reforonce: 5820.21 
09/30/1999 / I  

Roadmap: current Year Workplant Y safety and Health: 

Complete remediation of Building TA-5 South Processing Building. 

Mileetone lo.: 2 
Title: RECEIVE APPROVAL OF PROJECT WAWLLGEMBNT KAlo FOR BLDGS 3 L , 4  SOUTE - Coatinuod 
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AI;wL-1055- - Page : 5 
Date: 02/03/1993 Time: 

- I ( I L E ~ ~ ~ E S  continud 
Driver Name: DOE Driver Reference: 5820.21 
PRESENT I# Tiger Team: Program Execution Guidance: Y 

Dercription: 
Roadmap: current Y e a r  workplan: Y safety and Health: 

Theme planning activitiem includes rite characterization, eyetom reporting 
development, certification developmsnt, project management, and surveillance and 
maintenance. 

Milemtone NO.: 7 
Title: PHASE I1 - O ~ T I O N S  
PlaIIning Dam Target Date Level: BQ Keyword: CR 
09/30/1996 / I  
Driver sap~b: DOE Driver kference: 5820.2A 
PmS8NT I19 Tiger mm: Program BxOCUtiOn midance: Y 

Description: 
RO8-p: current Year Workplan: Y safety and' Eealth: 

Cqmplete remediation of Building TA-21-21. 

nilemtone No.: 8 
Title: PHIISE I pLA#1oIUG FOR FY98 ACTIVITIES 
Planning Date Target Date ' Level: EQ Keyword: CR 
09/30/1997 I /  
Driver Naum: DOE Driver Reference: 5820.2~ 1 
PRES- IU Tiger Team: Program Execution Guidance: Y 

Description: 
Roadmap: Current Y e a r  Workplan: Y safety and Health: 

These planning activitiem will include: rite characterization, mystem reporting 
devmlopment, certification developmant, project management, and sunmillance and 
maintenance. 

~ ~~ ~~~~~~~~~ 

nilemtone No.: 9 
Title: PEASB I1 - OPKRATIOUS 
Planning Data Target Date Lmvel: HQ Myword: CR 
09/30/1997 / I  
Driver Nanm: Do8 Driver Reference: 5820.2A 
PRESSN!r IN Tiger Team: Program Execution Guidance: Y 

Dercription: 

.i 

Roadmaps Current Y e a r  Workplan: Y safety and Eealth: 

Complete remediation of Building TA-21-146, old filter building and stack. 

1 

I-' M a i l  m a g  P r o f i l o  

DSSC: ASSESS--DCD ' SUB-DSSC: D 
PR0oRAII:EX TITLE: - L  -9s D ~ L ~ V R  CATEOORT c0ntino.d 

. .  



Activity Data sheet FY95-99 
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The planning phase of this Decontamination and Decoarmissioning (DCD) ' 
project will include a plan for 6yBtematically decommissioning the whole 
site. This type of strategy minfmizes the need for bypassing or 
re-routing numerous utility systems. . 

This current scope is a major change from the initial ADS-1055 and 
ADS-2122 which only included the assessment for Building6 ,3&4 south. 
of the buildings at TA-21 are otill in use, but will be excemoed in time 
to be included in the overall project covered by this ADS. 
activities (exclueing Building6 3 and 4 south) will start in PP95 for 
remaining buildings, as they becops available. 

Some 

Amseeoment 

2. Activitieo completed to Date! 

=PA documentation (Categorical Exduoion) reviewed and approved in 1991' 
for Buildings 3 C 4 South. 

3. current year (FI93) Description: 

* Begin and ccmplete phame I activities for Buildings 3 L 4 south. 
-gin phase I1 operationo for Buildings 3 C 4 south. 
These activitiem will require 5.0 direct ?ull Time EquiValents (FTE6) . 

4. Budget Y e a r  (R94) Demcription: . 

Continue phase I1 operations for DLD of Buildings 3 & 4 South. 
Theme. activitiem .will require 1.0 direct FT8s. 

5 .  Planning . Y o u .  (n95) Description: 

Continui Pharo I1 operatioam for DCD of Buildings 3 L 4 South, and 
perform final close-out. 
site asoessmant (general) of remaining ' buildings . 
site asmemsmmt (specific buildings of inmediate concern) of  remaining 
buildings . 
start Project nanagement Plan for remaining buildings. 
symtem reporting developmnt for remaining buildings. 
cutification development for remaining buildinge. 
Them activitiem will require 4.0 direct fil5r. 

6 . . Outyearm (FY96-99) Description: 

Waste disposal (on-going). 
certification and verification. 
Reporting. . 

- lmsmmm -timud 

Phamed decontamination of remaining buildingm. 
Phamed myotome dismantlement of remaining buildingo. 
Phamed building diemantlemuant of remaining buildingo. 

Direct mm will range from 0 to 28.0. 
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- ~ ~ R R A T I ~ E  Continuod 1 
DOE 5820.21, chapter 5. 

The solid Waste Management Unit activities are driven byt 
HSWA Hazardous and Solida Waete Amendments of 1984 - 1  

RCm Resource Conservation and Recovery Act I 

ItXRWHR 
IMCRA RCRA operating Permit 

;. 

Hew Mexico Bazardous Waste Managentant Regulations 

'-IHG 

1. Impacts on n95s 

The t8rg.t budget for ?YO5 ($2,le9K) i8 only 15% of the planning funding 
($14,2#7K). .Thir target funding level will not allow the roamdiation of 
Building8 3 L 4 South to continue uninterrupted, requiring safe shutdown, . re-training, and restart in -96. These interruption0 not only exthnd the 
rchodule, but add dgnificant costs. The risks to the general population 
and the environment are a180 increased. by repeated shutdown and re-rtart. 

Uo rignificant planning or romdiation operations.can begin for the rest 
of the TA-21 site, resulting in extended ourveillance and maintenance 
cort. for the tranrition group. 

2. Impacts on outyearn: 

Them is no targot funding for m96-97, therefore, rummillance and 
maintenance activities will ham to k extendod and expanded am facilitier 
and utilities age and deteriorate further. 
funding doer not allow for capletion of Buildings 3 C 4 south, and 
precludem any planning and remeaiatidn operations to start for the rest of 

Thin abbreviated level of 

tho TA-21 .it0 ( 4  buildingS). 

- ~ P z X o l  OF -? OIIVLlls 
CAAa 

Cloan A i r  Act (CAA): 
for Barardou8 ALr Pollutantr (UESRAP) during s i t e  characterization and remediation 
activities. 

Tbo Laboratory mu8t coaply with CAA Uational mieeion standarde 

DOBr 
Department of Energy (DOE): 
including DOE Orders in the 5400 and 5800 series (0.4.; 5400.4, CERCLii Requirementm; 
and 5820.2& Radioactivr Waste Wanagement). 

The Labor8tory must comply with DO8 requiremento 

FED: 

- DE8CRIPTIOI OF -RY DRIVIRS CoatinUad 
Federal (FED): Tho Laboratory must comply with a varioty of  federal requiremcmtm 
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ALLA-2134- - , ' Page: 1 
Date: 02/03/1993 T-: 12:25 

Last update: 02/03/1993 
. 

Operations office: ALWL ID No.: 2134- 
ADS Title: rmcommissioning of TA-3, SU-35, Pres6 Building 
WBS NO.: 1. 4. 2. 6. 2. Category: ER Appr. : D FYP: -95-99 
Project Tit1e:DLD Pacility/WAG:PRESs BUILDING 
Installation: LOS lLAMOS NATIONAL LABORATORY 
Line Item BO. : TPC : . o  TEC : 
contig 8 0 % overhead: 10. 
Cost Loc: L Sched..Loc: L scope Loc: L 

EQ POC I HARRIS, R e ,  . ' Phone: 301-903-8199 
A u i l i w  Fields: 1. DD 2.-- 3. 

w118TI TIPIES ( 8  of n 9 5  Dollars) 

ELW: 0 mu: 0 TRUll IX: o m :  0 urn: 0 EA8: 0 SAUT: 0 GTCCt 0 

-RX DRIVERS 

. CID: ALENG36 
0 

Phone: 505-845-4606 F-0- POCt BITNER, a. 

1 %  . .  .. . __ 

. .  .. . ._ .. .. 1; 
>-- e- 

..- 
:- 

i 
4 

,> 

. .  . .  
i :  ... 

. :  
<? 
?a .- 
e 
-7 

'I 
.- . :  
I -. .- 

~ ~ ~~~~~~ ~~ 

CAA : Y CWA: U SDIQA: B RCRA: Y 3004U: Y TSCA: Y CERCLa: N 
UEPA: Y DOE: Y O S B A t Y  I A 6 r U  ORD : U  ST 1 1  TRI : N  F E D : Y  

+. 

- summry ?unding Profile 

BLR R 9 3  APPR 
- 
OR 0 
CE 0 
6PP. ' 0 
LI 0 '  - 
TOTAL 0 
FTEa r 
DIr-P 0 
Ind-P 0 
Dk-T ' .O. 
Id-T 0 

R 9 4  PRBS 

0 
0 
0 
0- 

PY95 DRIVER CATEGORY 
PT94 APPR -. PRIORITY 1 'TARGET PRIORITY 1 

' 0  A 
0 B 
0 C 
0 D 

E 
0 I 

G 
B 
I. 

0 
0 

3,376 
0 
0 

' 0  
0 

0 
' 0  

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

TmAL 3,376 0 0 " 0 

- PtAlllIm~ --(Dollarm i n  whoumandm) 
BLR Cat. R 94 ?Y 96 FY 97 . IY 98 PT 99 

OE 3,376 2,386 0 0 0 
Q 0 0 0 0 0 
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

TOTAL 3,376 2,386 0 0 0 - PLmHIIIO xAvu# confirrued 

. .  
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- XILIISTOIRS continued 
T i t l e : - P B A S E  I1 - OPERATIONS 
Planning D a t e  Target D a t e  Level: HQ xeyword: C R '  

D r i v e r  N m :  DOE D r i v e r  Reference: 5820.2A 
PRESENT I N  Tiger Team: Program E x e c u t i o n  O u i d a n c e :  Y 

mecriptiont 

10/01/1993 . 10/01/1999 

Roadmap: C u r r e n t  Y e a r  Workplan: Y safety and Health: 

THE ACTUAL WORK IFSVOLVED I N  DECOMJ4ISSIONING A FACILITY AS DESCRIBED I N  THE PROJECT 
-NT PIAN WILL BE ACCOblPLISHED DURING THE OPERATIONS PHASE. 

I .n 
.I- :.: 

- -tail manding ~ r o f i l o  

DESC: ASSESS--DLD SUB-DESC: D 
P R 0 G M : E M  TITLE: 

BCR CODE p193 APPR FY94 PRES FY94 APPR , PLm PRIORITY 1 TlLRGET PRIORITY 1 

EW2 0 104 0 1 0 0 O A  0 0 0 0 
3 SEW2 0 100 0 0 O B  0 0 0 0 
3 9EW2 0 10 0 0 0 o c  3,376 ' 0  0 0 
39EW20 100 0 0 O D  0 0 0 0 

PY9S DRIVER CATEGORY 

E 
TOTAL 0 0 O F  
- 0 

0 
0 
0 

0 
0 

0 
0 

0 0 0 '  0 0 
B ' 0  0 0 0 

. I  0 0 0 0 

TOTILL 3,376 0 0 0 
- 

M I m  (-118r8 -8.nd8) 
L O D E  FY 9s ?I! 96 ?Y 97 ?Y 98 Iy 99 1 
EW2010401. 3,376 2,386 0 0 0 
34EW20100 , 0 0 0 0 0 
3 9 ~ ~ 2  o 100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 .  0 0 

3,376- ' 2,386 0 0 0 .  ' 

- 9-m (Dollar8 i n  %hOU8and8) 
BCR CODE FY 95 FY 96 M 97 FY 98 FY 99 

EW2 0 104 0 1 0 0 2,036 2,896 2,210 
3 SEW2 0 100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 - LIVII. Continuad 



. .Activity Data Sheet PY95-99 
ALIA-2134- - . Paga: 

, >  . .  

.. - ~~ARRILTIM continued -_ 

site characterization 
Engineering 
symtem reporting developamnt 
certification developmwrnt 
Decontamination 
system diamantlemetnt 
Building dimmntleumnt 
Waate dimpoaal 
certification and verification 
Reporting 
Those activities will require between 0 and 4.0 direct m a .  

Key Aaaumptionat 

The percantage of JCI Subcontracted coatm and ammociated burden 
equatem to 67.21 of the project costa, and the remaining 32.8% is 
for LMlL FTE coetm. 
Specific analogy method of estimating coat and schedule. 
Direct/Indirect FTE Asaumptionmr (1) Direct and Indirect p T E m  are 
a part of OE only, (2) Indirect reaourcem ( $  and m s )  are baeed on 
Direct FTB effort, (3) After estimating direct FTEm, Indirect coat is 
derived as a percentage (81.0%) of 
plue fringe, and (4) Indirect f i E s  are calculated by dividing the 
total emtimated Indirect coat by the Indirect cost per P" supplied by 
the LAUL Indirect Program Office. 
coat Emtinrating mmumptionmr (1) official LAXUL ealary factorm (salary 
+ fringe) for Direct labor are used, (2) Official LANL emcalation ratee 
am published in the Financial managemmat Handbook are umed, (3) General 
XCS im baaed on R 9 2  ER U S  comts, and (4) Major procurement 
(contracte, large purchase orders), is estimated eeparately from 

the Total Cost of Direct fiE mal- 

5. 

* 

6 .  

* 
* 
8 

8 

8 

7 .  

8 

8 

8. 

, *  

* 

I: 
1. 

Planning . Y e a r  (-95) Demcription: 

NO target fudning available'. 

Outyears (FY96-99) Demcriptionr 

. .  

. .  
Funding is the primary key ieeue. 
for deliverablem (milemtonem), funding muet remain within a relevant 
ranga. 
mcheduled work and remult in mileatonem being pumhed.out. 
Availability of contract mupport, including analytical aupport, im almo 
a eignificant key ismue. 

To ba able to meet,the requirements 

Delaying or defarring will caume delays in accomplishing 

Contract eupport must be available at the 
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- DESCRI~IOII OF -Y DRIMRS C0DtiBU.d 
including DOE Orders in the 5400 and 5800 aerie8 (9.9.: 5400.4, CERCLA Requirements; 
and 5820.2A, Radioactive Waste Management). 

FZD I 
Federal (FED): The Laboratory must comply with a variety of federal requirements . 
(0.9.; E011988, Floodplain nanagement; E011990, Protection of Wetlands; Fed. 
Facilities Compliance Act; Atomic Energy AcQ Wat'l Xistorical Premervation Act). 

NEPA-R: 
National Enviromwntal Policy Act (-A): 
requirement8 for site characterization and remediation activitiem and RCRA TSD 
activities as eat fozth in DOE Order  5440.lt (Implementation of -A). 

The Laboratory must comply with NEPA 

OSmt 
occupational safaty and Health Act (Os=) : 
requiremento under OSm while implementing rite characterization and remndiation 
activitier, and RCRA TSD activitims (e.g., 29 C?R 1910.120). 

The Laboratory a r t  ccmply with DOE 

R3004: 
3004Ui 
(HSWA) 3004(u) and (v) requir.msn+s of the Laboratory's RCRA operating p e d t .  The 
BSWII module was effective m y  238 1990. 

The Laboratory must camply with tho Easardoum and Solid Waste Amendmentm 

RCRA: 
Rerource Conservation and Recovery A c t  (RCRA): 

operating permit. 

the Laboratory must comply with RCRIL 
' Treatment, Storage, and Disposal (TSD) requirements under the Laboratory's RCRA 

PSCA: 
Toxic substance Control Act (TSCA): 
of TSCIS when dealing with the DCD of material8 that may contain polychlorinated 
biphenyls (PCBr). . 

The Laboratory must comply with the requirementi 
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OR - 0  1,127 0 0 0 
CE 0 0 0 0 0 
GPP 0 0 .o 0 0 
LI  0 0 0 0 0 

TmAL 0 I, 127 0 0 0 

FTE. m! 95 R 96 R 97 98 FY 99 

. .  

I ~ ~ ~ l s l s ~ l ~  continued' 

1 

I n E a  . FY 95 PY 96 PY 97 . FY ,98 FY 99 

D i r e c t  0 0 0 0 0 
Indirect 0 0 0 0 0 I 

T A I U S ~  ,(Dollarm in Thooaaada) 1 

IT 95 FY 96 FY 97 FY 98 , FY 99 

Ira=-- 
~ 

nilemtono lo.: 1 
T i t l e :  TRMSITIOU 
P l u m i n g  D a k  Target  Date Level: HQ Keyword: CR 

D r i v e r  !lams: DOE DriWbr Reference: 5820.21 
PmsoT 110 T i g e r  Teams Program Execution Guidance: Y 

Doscriptiant 

10/01/1994 - f  / 

RoadPaapr Current Y o u  Workplant Y safety and Eealthr 

Transfer F a c i l i t y  from EM-60 to a - 4 0 .  

nileatone lo.: 2 
T i t l e :  PBASI I - PXANMING 

XI=- Continued 



3 9EW2 0 10 0 0 0 0 0 0 

I-= 0 0 0 0 0 

I 

I .  

(Dollars in Thoumando) 
I F C O D E  FT 9s FY 96 FY 97 ' FY 98 FY 99 I 

TOTAL 0 1, 127 0 0 0 - 

EW2 010401 0 1, 127 0 0 0. 
3 SEW2 0 100 0 0 0 0 0 
39EW20100 , 0 0 0 .  0 0 
39EW2 0 100 0 0 0 0 0 

This activity data rhotat ( m S )  is to fund the decontamination and 
deconunissioning (D&D).of TA-33, Building 86, a high premmure tritium gas 
repackaging facility and its associated mtructures including a guard 
mtation (T1133-90) and an electrical mubstation (TA33-92)., 

Tamkm include characterization, engineering, mymtem reporting development, 
certification developntoat, project management plan, syutema'dimmantlemnt, 
decontamination, building dismantlement, and waste disposal. An 

prepared. 
the rdiation. 

- environmental ammessment for the mhutdawn and material removal has been. 
For thio reas.on a catogorical exclusion will bo sufficient for 

All tritium processing equipment, apparatus, and laboratory furniture will 
be r-d and disposed of according to waste clasmification as low level 
radioactive (tritium) waste at Area 0, TA-SI (LLW), or stored am mixed 
waste i f  hazardous materials are also present, at Area L, TA-54. 

1 

I 

The rooms will k decontaminated am required including walls, ceilings, 
and floorm. 
at the Radioactive Liquid Waste Treatnuant Facility at TA-SO. 
contamination levelm and wash water volume are unknown at present. . 

All decontamination wamh water will be collected and treated 
Tritium 

The oxhaumt and ventilation system will be remwed. 
discharge line to an acid waste sump should ba removed either by the DCD 
program or the Environmental Restoration (m) program. All. warte will be 
managed as stated above. 

A contaminated 

- RaRRhTrm coatilllad 
I 
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Continued 
I 

part of OE only, ( 2 )  Indirect resources ( $  and FTEs) are based on 
Direct FTE effort, (3) After estimating direct -8, Indirect cost is 
derived as a percentage (81.0%) of 
plus fringe, and (4) Indirect FTEe are calculated by dividing the 
total estimated Indirect cost by the Indirect cost per FTE supplied by 
the LIS#L'Indirect Program Office. 
cost Estimating msumptionst (1) official LML salary factors (salary 
+ fringe) for Direct labor are used, (2) official LAloL escalation rates 
as published in the Financial Management Randbook are umed, (3) General 
llLs is bamed on FY92 ER HCS costs, and (4) laajor procurement 
(contracts, large purchame orders), is estimated separately from 
Oeneral &us; it is not bamed on prior years' major procurement. 

8. m y  Imsues: 

the Total Cost of Direct FTE Salary 

., 

., 

., 

9. 

Funding i r  the primrry key irsue. 
for deliverabler (mileetones), funding must remain within a relevant 
range. 
schoduled work and result in milestones being pushed out. 
Availability of contract rupport, including analytical mupport, is also 
a rignificant key iseue. 
required t i m e  for accamplishmmnt of field work and the analyris of 
sample. . 
October 1994 start contingent on completion of material inventory 
removal by the operating group and turnover to tho transition group. 
Aaeociatmd solid Warts Ymqgement Units are 8wIIu nos. 33-002(a,b,c,&e). 
These dorcribe a meptic tank, industrial mumps, cooling tower outfall, 
and roof drain.. 
Execution of .D&D work will alirninate facilities for HI remedial action 
work to proceed without hinrance from DLD. 
obtaining 81(LI field information for utilization for ER r-dial 
action. 

To be able to m e t  the requirements 

Delaying or deferring will cause delays in accomplishing 

Contract support m e t  b available at the 

The DLD work will assist in 

Regulatory DrioermjConiequenceat 

DOE order 5810.21, chapter S/Extended rurveillance and maintenance 

The solid wart. nanagamnt unit activities are driven b y t  
BSWA Baaardoui and solid Waste LIIPendmantr of 1984- 
RCRA Rwmurce Comervation and Recovery act 
LoIwlwR loeri mxico 8aaudoum Waste mnagement Regulations 
RCRA RCRA operating Permit 

P L A w w m -  

1. Inpacts on FY95: 



- . . . .  . - .. . . . _. . 

ADS Title: Decolmaiseioning of HE contaminated Buildings at TA-16 
WBS NO.: 1. 4. 2. 6. 2. Category: ER Appr.: D FYP: PY95-99 

Inatallation: UIS ALiwoS NATIOUAL WIBORAToRp CID: ALEUG36 
Line Item N o . :  TPCr 0 TEC r 0 
contig : 0 b overhead: 8 
coat - 8  L Sched. Loc: L 8copeLoc: L 

F m O m  POC: BITNER, A. Phoner 505-845-4606 
HQ POC I BARRTS, R. Phone: 301-903-8199 
Auxiliary Fields: 1. DD 2. I. 

- mm8ry Funding Profile 
PY95 DRIVER CATEWRY 

BLR R 9 3  APPR FY94 PRES FY94 APPR PLAIO PRIORITY1 T-ET PRIORITY1 

I 

c’ 

- 
OE 0 
cs 0 
-p . 0 
LI ’ 0 

- 
TmAL 0. 
m e  : 
Dir-P 0 
Ind-P , 0 
Dir-T 0 
Id-T 0 

0 
0 
0 
0- 

0 

0 A 0 
0 B 0 
0 C 0 

s 0 
0 ? 0 

0 0 
B 0 
I 0 

0 D 3,480 

- 
TOTAL 3,480 . 

0 
0 
0 
0 
0 
0 
0 .  
0 

, o .  

0 
0 
0 

1,818 
0 
0 
0 
0 
0 

0 
. o  

0 
0 
0 
0 
0 
0 
0 

0 I,  878 0 

- -110 w- (~011.- i n  l % o u m a a d m )  
BLR Cat. FT 95 FY 96 FY 97 R 98 FY 99 

os 3,480 I, 633 3, 796 3,461 0 
CE 0 0 0 0 0 
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

TOTAL 3,480 3, 633 38 796 3, 461 0 - PLAlllfllO LIva Continued 
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AtLA-2136- - Page : 3 
Date: 02/03/1993 Time: 12:26 

- xfusmowus continued 
Title: PEASE I1 - OPER+TIONS 
Planning Date Target Date Level: 8Q Keyword: CR 
09/30/1999 09/30/1999 
Driver Names DOE Driver Reference: 5820.2A 
PRESENT IN Tiger Team: Program Execution Guidance: Y 

Description: 

I 

Roadmap: current Y e a r  workplan: Y safety and Eealth: 

CO-TE REnDIATION OF BUILDINGS TA-16-19, 801 1011 21, 731 27 AND ASSOCIATED 
BERMS 

~ ~~ 

Milestone No. : 2 
Title: PEASE 11 - OPERATIONS 
Planning Date Target Date Level: HQ Keyword: CR 
05/30/1995 09/30/1995 
Driver Nan#: DOE Driver Reference: 5820.2~ 
PRESENT IN Tiger Team: Program Execution Ouidance: Y 

Description: 
Roadmap: Currant Y e a r  workplaa: Y safety and Eealth: 

COMPLETE m D IATION OF BUILDINO TA16-10 

Milestone N0.r 3 

Planning Date Target Date Level: HQ Keyword: CR 
Title: PEASE I PLA"IN6 FOR FY96 ACTIVITIES 

09/30/1995 09/30/199S 

PRESENT IN Tiger Team: Program Execution Guidance: Y 

Demcription: 

Driver lame: DoB Driver Reference: 5820.21 1 
Roadmap: current Year Workplan: Y safety and Eealth: 

TEESE PLANNING ACTIVITIES INCLUDE: SI= CBARACTERIZATION, sxsmn REPORTING 
DEVEMIPmTt CERTIFICATION DEVEWP-8 AND PROJECT MAN-, 

nilestone NO.: 4 
Title: PEASE I1 - OPERATIONS 
Planning Date Target Date Level: HQ Keyword: CR 
09/30/1996 09/30/1996 
Driver lams: D ~ E  Driver Reference: 5820.2A 
~ m s m  TU Tiger ~eam: Program Execution Guidance: Y 

Dercriptionr 
Roadmapi current Y e a r  workplan: Y Safety and Eealth: 

C-TE -DIATIO# OF BUILDINGS TA-16-891 901 911 AND ASSOCIATED BERMS. 

nilemtone No.: 5 
Title: PBASE I PLUNING FOR FY97 ACTIVITIES 
Planning Date Target Date Level: HQ Keyword: 'CR 
09/30/1996 09/30/1996 - ~~ contimud 



. Activity Data sheet PY95-99 
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Date: 02/03/1993 T i m :  

PRESENT I N  Tiger Team: Program Execution Guidance: Y 
Roadmap: Current Y e a r  Workplan: Y Safety and liealth: 

i 

I 

- Dotail manding Profilo 

DESC: ASSESSMERIT-DLD SUB-DESC: D 
PRo0RAn:BM TITLE: 

FY95 DRIVER CATEGORY 
BLR CODE R 9 3  APPR R 9 4  PRBS R 9 4  APPR PLlllS PRIORITY 1 TARGET PRIORITY. l  

w02 0 104 0 1 0 0 O A  0 0 0 0 .  
3 SEW2 0 100 0 0 O B  0 0 0 0 ;  
3 9EW2 0 100 0 0 o c  0 0 0 0 ;  
3 9EW2 0 100 0 0 O D  3,480 0 1 ,878  0 .  

0 
0 

- 

: 

0 
0 

G 0 0 0 0 :  
B 0 0 0 0 
I 0 0 0 0 - 

TmAL 3,480 0 1 ,878  0 ,  

0 
0 

BLR CODE IP 9 s  R 96 R 97 IY 98 R 99 

EW2 01 04  0 1 3 ,480  3 ,633  3,796 3, 461 0 

3 9EW2 0 10 0 0 0 0 0 0 
39EW2 0 100 0 0 0 0 0 

TmAL 3 ,480  3, 633 3,796 3, 461 0 

3 SEW2 0 100 0 0 0 0 '  0 t 

- 
- T-BZ Uvn, (Dd1.n in Thmmand.) 
BCR CODE R 95 R 96 Fp 97 Iy 98 FY 99 

EW2 0 10 4 0 1 1 ,878  2 , 980 3, 133 0 7, 453 
3 SEW2 0 100 0 0 0 0 0 
39EW20100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 .  

TOT&, 1,818 2, 900 3,133 0 1, 453 
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ALLA-2136- - Page : 7 r Date: 0~/03/l993 The: 12:27 

- LsARRATIM C0ntinU.d 
* surveillance and maintenance. , 

Decontamination (HE and radiation). 
start systems dismantlement. -.. 

- 5  Building transition coordination. ' f  

* These activities will require 3.0 direct Full Time Equivalents ( m e ) .  ._ 2 

6. outyears (-96-99) macription: - 
Site characterization (specific building). 
surveillance and maintenance. 
Decontamination. 

Building transition coordination. 
Building disnuntl-nt. 
Bistorical site activity coordination. 
Waste disposal (including BE waete). 
Rmporting. 

7. Key Assumptions: 1 

Direct FT8 effort will range frao o to 4.0. 

* Funding is the primary key imsue. 
for deliverabloa (mileatone8), funding must remain within a relevant 
range. 
scheduled work and result in mileetones being puahed out. 
buildings are rignificantly deteriorated and the costa of traneition. 
maintenance will escalate rapidly if the funding ia.not adequate. 

To be able to meet the requirements 

Delaying or deferring will cause delays in accomplishing 
Some 

- mma2IvB comthad 
I 
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ALIA-2136- - 

-1lR Continued 
begins. r 

I 

- D-IPTIOH OF -X DRIVERS 
ZAA: 

Clean Air Act (CAA),: 
for Eazardws Air Pollutants (NESRAP) during site characterization and remediation 
activities. 

The Laboratory must comply with CAA National Emission standardr 

3OE 8 
Department of Energy (DOE): 
including DOE Orders in the 5400 and 5800 serieo (e.g.; 5400.4, CERCLA Requirements; 
&d 5620. ?A, Radioactive Waste Management) . 

The Laboratory must comply with DOE requirements 

FED : 
Federal (FBD): The Laboratory must comply with a variety of federal requirements 
(e.9.; EO11988, Floodplain Management; E011990, Protection of Wetlands; Fed. 
Facilities coaaplianca Act; Atomic Energy Act; Natal Historical Preservation Act). 

mPA-R: 
Wational Enviroxmmntal Policy Act (UEPA): 
requirements for eite characterization and remediation activities and RCRA TSD 
activities as set forth in DOE order 544O.lE (Implementation of IOEPA). 

The Laboratoq must comply with NEPA 

DsEAt 
occupational Safmty and Health Act ( 0 6 )  : 
requirements under 088A while imnplemrrnting site characterization and remediation 
activities, and RCRA TSD activities (e.g., 29 CFR 1910.120). 

The Laboratory must carmply with DOE 

R3004: 
3004U: 
(HSWA) 3004(u) and (v) requiremnts under the Laboratory's RCRA operating permit. 
The ESWA module was affective May 23, 1990. 

The Laboratory must comply with the Hazardous and solid Waste Amendments 

RCRA: 
Reaource Conservation and Recovery Act (RCRA): 
Treatment, Storage, and Disposal (TSD) requirements under the Laboratory'e RCRA 
operating permit. 

The Laboratory must comply with RCRA 

rscm 
Toxic Substancem control Act (TSCA): 
requiremants of TSCA when dealing with the DLD of materials that may contain 
polychlorinated biphenyls (PCBs). 

The Laboratory must comply with the 

I 



e 
. I  

m e  PY 95 PY 96 F Y  97 PY 98 PY 99 

D i r e c t  2 2 2 2 0 
Indirect 1 1 1 1 0 - 

OE 458 461 , 525 1,626 225 
CE 0 0 0 0 0 
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

TOTAL 458 461 525 1,626 225 

FTm FY 95 FY 96 FY 97 FY 98 ' FY 99 

.. . 
1 :  :: - .  .. . 

i 
i'! _- - ., : - 
.- 

D i r e c t  1 1 2 4 0 
Indirect 0 0 .  1 1 0 

I L 
A106 ~ O m 8 r O f O Z O n ~ m  

N o n e  

I I 

I I 

I=- 
Ktlostone NO.: 1 
T i t l o :  CREATE LIST OF DLD EQUIPMENT 
Planning D a t o  T a r g e t  D a t e  Level: EQ Keyword: 0 

D r i v e r  Name: DOE D r i v e r  Reference: 5820.2A 
PRESENT I N  Tiger Team: Program Execution G u i d a n c e :  Y 

Demcription: 

04/01/1994 04/01/1994 

Roadmap: Currant Pear workplan: Y safety and B e a l t h :  

CREATE LIST OF EQUIP- PURCHASED, I N  INVEHTORY, AND REQUESTED FOR FUTURE YEARS. 

xileatone No.: 2 

- ~ 1 ~ 6 8 ~ 8  Continued 
Title: UPDATE LIST OF DLD EQUIPMENT 
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ALL&-2137- - page : 4 :  
Date: 02/03/1993 Time: 12:27 :: 

. .  

. .  ?Y9S DRIVER C A W R Y  CmtinU8d 
.i I 

0 .  0 0 I !  B 0 '  
0 5  

. .  r I 0 0 .  0 

.- . -  .. . 
' TmAL 525 0 458 0s:  .i ! ..._ 

:I . 
1 ... 

. pLAILIx I0  LEVEL (Dollarm in Thoumaads) - 
P o D E  FY 95 FY 96 PY 97 FY 98 FY 99 

I .  
EW2 0 1040 1 52 5 554 584 615 0 
35EW2 0 100 0 0 0 0 0 .. 
39EW20 100 0 0 0 0 0 
3 PEW2 0 100 0 0 0 0 0 e 

1 *  

_. 

525 554 564 615 0 
%. 

._ .. 

I 

_- - w m  (DOllaZB b mOU8and8) 
5 

BLR CODE FY 9s FY 96 PY 97 FY 98 PY 99 *. 
EW2 0 1040 1 458 461 525 1,626 225 1'. 

35EW2 0 10 0 0 0 0 0 0 

3 9EW2 0 100 0 0 0 0 0 

TOTAL 458 461 52 5 1,626 225 

?i 

39EW20100 0 0 0 0 0 i-; 

- lJanuaTm 
1. Technical scope: 

This activity provides funding to support the DLD program with the 
application of equipment and technical expertise to the field projects. 
Equipment and techniques learned through active informational exchanges 
with other DOE DLD activitiem will be applied a8 appropriate. 

DLD equipnt will be at a minimum asuspecta of being radioactively 
contaminated and will require rigid controlm as it is mhared among the 
ongoing field projects. 

The e q u i e n t  will ha purchased with funds provided by this activity. 
Initial purchases in FY94 will be followed by systematic replacement of 
individual equipment itam, depending on their ume and expected lifetime. 
Fundm will allow the purchase of expense and capital eqdpment item. 

Examples of equipman+ are forklifts, pereonnel lifts, vacuum systems, 
backhoes, compremsorm, mcabblers, generators, jack hammire, portable 
exhaust system, equipment and personnel change trailers, and equipment to 
perform nondeetructive assaying of special nuclear materials (SNn) holdup. - 1ARRILTIIR Coatinlmd 
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AI&&-2137- - Page I 6 ;  

D a t e :  02/03/1993 Time: 12:27. ; 

. .  

for deliverable6 (milestones), funding must remain within a relevant 
range. 
scheduled work and result in milestones being pushed out. 

a irignificant key issue. 
required tima for accomplishment of field work and the analysis of 
oampleo . 

Delaying or deferring will cause delays in accomplishing 

Availability of contract 6uppott, including analytical 6upport, io also 
Contract oupport must be available at the 

0 .  mgulatory DriVOrS/COnS@quOnCtBot I 

5820.2A/ 
will suffer economically. 
arrangemento are made to obtain equippaent on ohort notice. 
equipment will have to be bought "after the fact" due to its suspect 
contamination. 

If funding is not provided for this activity, the DP Program 

Rental 
There will be frequent work delays as 

Technically the program will suffer because there will be minimal 
opportunity to incorporate improved techniques due to limited interactions 
with other DCD program. 

1. Irapacts on FY95: 

In order to meet target.funding levels, funding will be decreased by 

DCD activitieo will be evaluated; purchase of n d d  equipment may not 
be made on a t-ly baois. 

$67lt. 

2. Impacts on outyearst 
I 

In order to m e t  target funding levels, funding adjustmento are required 
in -96-99 (893ltt S59lt;. -81, Olllt; and -822%; respectiveiy) . 
DCD activities will be evaluated for potential impacts. 

- DmmIOI OF -Y DRTVIRS 
CM: 

Clean Air Act (a): 
for Bazudoum Air Pollutantm (NZSBAP) during site characterization and romadiatioa 
actfvites . 

The Laboratory must comply with CAA national dmisaion Standarde 

I 
DOE: 

Department of Energy (DOES): The Laboratory must comply with DOE requirements i 
including DOE orders in the 5400 and 5800 series (e.g.; 5400.4, CERQlA Requirements; 
and 5820.2A8 Radioactive Waste Management). - Du1c1umxol OF -Y DRIVERS continued 
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ALL&-2137- - Activity-Data Sheet -95-99 

Date: 02/03/1993 ~ i m @ ~ :  

- DESCRIPZIk OF RWIILATORT DRI- CO&hU.d 

FED: 
* 

Federal (FED): The Laboratory murt comply with a variety of federal requirement8 
(e.9.; E011988, Floodplain Managcvment; E011990, Protection of Wetlands; Fed. 
Facilities Compliance Act; Atomic Energy Act; lat * 1 Bistorical ' Prerervation Act) . 

WBPA R: - 
National Enviroawmt.1 Policy Act (NBPA): 
requirmsnt6 for site characteri8ation and r-diation activities and RCRA TSD 
activities as ret forth i n  DOE Order 5440.1E (Implementation of =PA). 

The Laboratory must comply with NEPA 

OSHA: 
occupational safety and Health Act (OSHA): 
requirement. under OSBA while impl-nting mite characterization and remediation 
activities, and RCRA TSD activitiem (e.g., 29 CFR 1910.120). 

The Laboratory must comply with DOE 

R3004 : 
3OO4U: 
. ( a d )  3004(u) and (v) requirements of the L.boratoryDs RCRA operating prmit. 
ESWA module was effective May 23, 1990. 

The Laboratory must comply with the Eazardous and solid Waste Amendments 
The 

ERA: 
Resource Conservation and Recovery Act (RCRA) : 
Treatment, Storage, and Disposal (TSD) requirements under the Laboratory's RCRA 
operating permit. 

The fiaboratory must :comply with RCRA 

PSCAt 
' Toxic Substances Control Act (TSCA): ,The Laboratory must comply with the 
requriements of TSCA when dealing with the DLD of mterials that may contain 
polychlorinated biphenyl6 (PCBs). 
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- IARRATIVE 'continued 

2. Activities completed to Date: 

B/A 

3. current Year ( ~ ~ 9 3 )  Description: 

#/A 

4. Budget Year (FY94) Ddmcriptiont 

#/A 

5 .  Planning  oar ( ~ ~ 9 5 )  Description: 

Becaume this im a.new ADS and increamed demandm on the DLD program, 
significant purchasem and technology needr will k required to initiate 
the base level of effort. 
Them0 activities will require 2.0 m a .  

6. outyearm (FY96-99): 

Thiu i m  an ongoing activity. 

7. m y  AlBs~ti0n.t 

Tho key assumptbn is that the DLD projoctm which this activity mupporta 
will be funded as requested in tho m95-99 Five-Year Plan. 

The percentago of JCI Subcontracted coats and asmaciated burden equatem 
to 0% of tho project couta. 
costa or procuremant costs. 
Direct/Indirect FTE AlBmumptionsr (1) Direct and Indirect ~ I B  are a 
part of OB-only, 4 2 )  Indirect resources ($ and m e )  are baaed on 
Direct F!FE offort, (3) After estimating direct m a ,  Indirect cost is 
derived a# a percentage (81.08) of the Total Cost of Direct FTE salary 
plum fringe, and (4) Indirect m u  are calculated by dividing the 
total estimated Indirect cost by tho Indirect comt per FTE supplied by 
tho LmlL Indirect Program office. 
coat Butigathg ~msumptionrr (1) official salary factors (salary 
+ fringe) for Direct labor are uued, (2) official LmlL escalation rates 
au published in  the Financial Nanagemmnt Bandbook are used, (3) General 
m s  is based on -92 H&S comtm, and ( 4 )  najor procurenmnt 
(contracts, large purchaso orders), is emtimated separately from 
General u s ;  it im not based on prior years' major procurement. 

U1 project couts are either LANL FTE 

8 .  ROY f ~ ~ U O @ t  

runding is the primary key imsue. To be able to meet the requirementr - U&RMTIVI Continud 
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- nxutsmmss Continued 
Planning D a t e  Target D a t e  Level: HQ Keyword: 0 
09/30/1994 09/30/1994 
Driver Name: DOE Driver Reference: 5820.2A 
PRESENT IN Tiger Team: Program Execution Guidance: Y 

Dercription: 
Roadmap: Current Y e a r  Workplan: Y Safety and Health: 

UPDATE AND MAINTAIN LIST OF DLD EQUIP- TEAT WAS PURCHASE, I N  INVENTORY, AND 
REQUES- FOR FUTURS YEARS. 

Milestone NO.: 3 
T i t l e s  UPDATE I ~ T O R Y  OF DLD EQUIPntUT 
Planning D a t e  Target D a t e  ' Level: HQ Keyword: 0 
09/30/1996 09/30/1996 
D r i v e r  W m :  DOE D r i v e r  Reference: 5820.2A 
PRESENT I N  Tigor n a m :  Program Execution Guidance: P 

Deocription: 
Roadmap: Current Year' Workplan: Y sa fe ty  and Health: 

UPDATE AUD MAINTAIN LIST OF DCD EQUIpnrrwT TEAT W A S  PURCEASED, I N  INVENTORY, AND 
REQUESTED FOR FUTURE YEARS. 

nilemtone NO.: 4 
T i t l e :  UPDATE LIST OF DLD EQUIPMENT 
Planning D a t e  Target D a k  Level: EQ Keyword: 0 
09/30/1998 09/30/1998 
D r i v e r  warn: ~ o t  ' D r i v e r  Reference: 5820.2A 
PRESENT I N  Tiger n a m :  Program Execution Guidance: P 

macription: 
Roadmap : Current Y e a r  workplans P Safety and Bealth: 

UPDATE AND H?iIUTAIIo LIST 'OF DLD EQUIP- TEAT WAS PURCBASED, I N  INVENTORY, AND 
REQUESTED FOR NTmrrc YEARS 

~ 

DESC : ASSESSMSNT-DLD SUB-DESC: D 
P R a i R A n r W I  TITLE: 

BLR CODE FY93 APPR -k94 PRES -94 APPR PLAU PRIORITY 1 TAE#iET PRIORITY 1 

EW2 0 104 0 1 0 0 O A  0 0 0 0 
3 5EW2Q 10 0 o s  0 O B  0 0 0 0 
3 9EW20 100 0 0 o c  0 0 0 0 
39EW2 0 100 0 0 O D  525 0 458 0 

E 0 0 0 0 
TOTAL 0 0 O F  0 0 0 0 

0 0 0 0 0 - R95 DRItlLll CATWOII Continuad 

m 9 5  DRWER CATEOORY 

- 
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ALLA-2137- - Page :. . . 1  I 
Date: 02/03/1993 The: 12:27 j 

~ 

Operations office: ALIA ID No.: 2137- Last Update: 02/03/1993 
ADS Title: Technical support for DCD 
WBS NO-: 1. 4 .  2 .  6 .  3.  Category: ER Appr.: D PYP: -95-99 ! Project TitletPROCRAn WMT SUPPORT Facility/WAG: i 

motallation: m ALAnos NATIOWAL LABORATORY CIDr ALIEN636 
Line Item N o .  : TPC: 0 TEE : 0 
contig : 0 8 Overbad: 17 
Coot Loc: M Scbed. Loc: M scope L o c r  w 

1.0. PoCt BITNER, R. 
EQ POC : RARRIS, R. 
huxiliary ?ielde: 1. DD 2.  

Phone : 5 0 5-6 4 5- 4 6 0 6 
Phone;: 301-903-8199 

3 .  

C M  : Y CWA: N SDWA: N RCRA: Y 3004U: Y TSCA: Y ' CERCW: N 
lWEPA: Y DOE! Y 0418A:Y k t I 8  ORD :'I8 ST :I8 TRI :19 P E D t Y  

- 8-ry Funding Profil. 
' FY95 DRIVER CATEGORY 

B i R  R 9 3  APPR FY94 PRES -94 APPR KAW PRIORITY 1 TARGET PRIORITY 1 

OE 0 0 0 A 0 0 0 0 
CE 0 0 0 B 0 0 0 0 
GPO 0 0 0 C 0 0 0 0 

0 0 0 D 525 0 458 0 
E 0 0 0 0 

TOTAL 0 0 0 ? 0 0 0 0 

- 

m8 t 
Dk-P 0 0 -  
Ind-P 0 0- 
Dir-T , ' 0  0 
Ind-T 0 0 I 

G 

I 
E' 

0 0 0 ' 0  
0 '  0 0 0 
0 0 0 0 

525 0- 456 0 

-- (D0ll.r. TbOU88d8) 1BLRC.t. ?Y 95 FY 96 FY 97 ??t 98 PP 99 

OE 525 554 584 615 0 
CE 0 0 0 0 0 
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

. 525 554 584 ' 615 0 -uO LLvLL m + i n u d  
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- unmuwfl~ continudl 
* Availability of contract support, including analytical support, is also 

a mignificant key issue. Contract mupport must be available at the 
required time for accomplishment of field work and the analyeie of 
samples. Additionally, contract mupport to deal with Be detection, 
decontamination, and disposal is a significant issue. 

16-033(c), 16-031(f), 16-026(o,g), 16-0013(a), 16-026(g,m,n,o, Cp), and 
16-029(f,k,l,s,Lu). Theme SWBNs describe outfalls from building 
drains, mumps, and storage areas. 
Availability of buildings for DLD activities i m  almo contingent upon 
release from the evaluation of mnlytttan Project structures as required 
by mection 106 of National Eimtoric Preservation Act. 
Execution of DID work will eliminate facilities for ER remedial action 
work to proceed without hindrance fram DLD. 
will assist in obtaining SWMU field information for utilization for ER 
remedial action. 

structures must be coordinated with the continuing mission of TA-16. 
Delays in the DLD effort will bo an additional burden for TA-16. 

Ammociato SWHU with the DLD facilities includes SWHUs 16-006(9,h), 

In mame~cases the DCD work 

All activity involving the DID buildings, associated be-, and 

9 . mgulatory ~riverr/consequences t 

DOE ordor 5820.2A, chapter b/Continuod maintenance and surveillance 

Tho solid Waste nanagement Unit activitior are driven by: 
ESUA Hazardous and solid Waste Amsndnrents of 1984 
RCRA Resource Conservation and Recovery Act 
RnawlzR 
m' RCRIL -rating permit 

Hew Hexico ~azardous warto nanagement mgulation 

1. Impacta on FY95: 

*. In order to m e t  target funding lovels, funding will b decreased by 
$l,602K. 

I Extendad surveillance and maintenance costs will be required due to 
' 

'ayatoma axad building deterioration, and muat continue until remediation 
bogins . 

2. Impact. on outyearsr 

In order to meet target funding levels, funding adjustments are required 
in FY96-99 ($653R, $663R, $3,46lK, and -$7,453R, respectively). 

mctended surveillance and maintenance comts wil1.b required due to 
systenu and building deterioration, and mumt continue until remediation - lrlrrTIVE COntin9.d 
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- AARIUTIM 
1. Technical scope: 

Thio activity data oheet (ADS) io to requeat funding for the 
Decontamination and Decoramissioning (DLD) of approximately 24 building6 , 
as6ociated berm, and structures that were umed in research and 
development (RLD), and storage of high-explosive6 (HE), and which are in 
very bad condition with leaky rwf6, and rotting wall6. A large number of 
the60 otructure6 have arkstor aiding and sonm ham asketoo in a more 
friable form such a6 pipe and duct inmulation. The building6 are situated 
near other buildings that are 6U11 active in the TA-16 mission. 
activities must be coordinated with ongoing TA-16 activity. 

The DLD 

The planning phase of thi6 project will include a plan for symtematically 
decommiosioning approximately 24 building., associated bermo, and 
Btructures, m o m  of which are contaminated with varying level6 of high 
explomive particulate6 and low levale of radioactive materials. 
contaminated structures will k remediated firmt to allow taking advantage 
of lesson6 learned. 
building6 and structure6 of quemtionable or poor lrtructural integrity. 
Thi6 project will require coneiderable technical advice and support from a 
high explosive6 expert with broad exparience in detecting, handling, and 
decontamination of there materialr. 

Phaeed building tranrition frum EM-60 to Ex-40 will occur after all 
preparationr for a86emment and remediation are complete. 
perform individual building ourveillance and maintenance in parallml with 
EM-40 preparationr, until individual building traneition occur6. 

2 . 

Leoser 

Sequencing coneideration will aleo be applied to 

EH-60 will 

Activiti.6 Completed to Date: 
b 

W A  

3. currant Year  (Ip93) mrcription: 

4. Budget Y e a r  (Ip94) Deocription: 

5. Planning year ( ~ ~ 9 5 )  Dercriptionr 

site characterization (general). 
site characterization (apecific building). 
Engineering. 
Project management plan. 
SYE~OI~I reprting development. 

. Certification developnmnt. 
Historical mite activity coordination. 

I 

- 
- mmnATIv1 Comtimud 
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Date: 02/03/1993 T h e :  

- NILESTmES continuad 
Driver Name: DOE Driver Reference: 5820.2A 
PRESENT IN Tiger Team Program Execution Guidance: Y 

macr ip t ion :  
Roadmap: Current Y e a r  Workplan: Y safe ty  and Eealth: 

TEESE PLANNING ACPMTIES WILL I u a u m :  SITE CRARACTERIZATION,.~PSTE~ REPORTING 
DEvGLopMElpT, CERTIFICATION D m P m ,  AND PRWECT -. 

Milestone No.: 6 
T i t l e :  PHASE I1 - OPERATIOMS 
Planning D a t e  Target D a t e  Level: EQ myword: CR 
09/30/1997 09/30/1997 
D r i v e r  #anto: DOE D r i v e r  Reference: 5820.2A 
PRES- IN T i g e r  mSnr: Program Execution Guidance: Y 

Deocription: 

' BERMS. 

Rardnup: curront Y e a r  workplan: Y safaty and Health: 

, C- -UTI010 OF BUILDINGS TA-16-93? 515, 516, 92, 520, 59, AND ASSOCIATED 

~ ~ ~ ~~ ~~ 

nilemtone NO.: 7 
T i t l e :  PEASE I PLMlloIlSo FOR -98 ACTMTIES 
Planning D a t a  Targot  D a k  Level: HQ myword: CR 

D r i v e r  ~ame: Dog' D r i v e r  Reference: 5820.2A 
PRESENT IN Tiget: -am: program metcution Guidance: Y 

Doocription: 

09/30/1997 09/30/1997 

Roadmap: Current Yaar  Workplan: 1 sa fe ty  and Eealth: 

THESE M I S Q  ACTIVITIES WfLL IRCLUDSt SITE C-XATIOIO, SYSTEM REPORTING 
DEVELOP-, CERTIFICATIOIR D E V X & P m ,  AUD PRWSCT 

~~ ~ 

nilortone lo.: 8 

Planning D a t o  Target D a k  Lwel: EO myword: CR 

D r i v e r   name^: DOE D r i v e r  Reference: 5820.21 
m8ENTm TfgOCToam: program Execution Ouidaace: Y 

mmcription: 

T i t l a :  PHASB I1 - OPERhTIONS - 

09/30/1998 09/30/1998 

Roadnug 8 currant Year  Workplan: Y Safety and Eealth: 

CO- -UTI- O? BUILD- TA-16-61, 63, 99, 517, 519, 7 5 l  76, 77, 78, AND 
AssocumD BERMS. 

Milestone NO.: 9 
T i t l e :  PHASE I K A W # I N 6  FOR FY99 ACTIVITIES 
Planning D a t o  T a r g e t  D a t e  Level: EQ Keyword: CR 

Driver #am: DOE D r i v e r  References 5820.2A - HI- Continued 

09/30/1998 09/30/1998 
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PLA~~OIAO xmm, Coatintad 

m8 FY 95 R 96 PY 97 Rt 98 PY 99 

Direct 4 4 4 0 0 
Indirect 1 1 1 0 0 

- 6 ~  LEVEL (Dollarm i n  Thoumandm) 
R 95 R 96 R 97 R 98 PY 99 

1,878 2 , 980 3, 133 0 7,453 
0 0 0 0 0 
0 0 0 ' 0  0 
0 0 0 0 0 

1,078 2 , 980 3,  133 0 . 7,453 

FTES - R 95 * R 96 R 97 R 98 FY 99 

Direct 3 4 4 0 -4 
Indirect 1 2 2 -  0 2 

FY94-98 ADS Crommroform81wi 

I 

P NI- 

Milestone No.: 1 
Title: PHASE I PLMNIWO ?OR I Y 9 b  ACTIVITIES 
Planning Dato T u p t  Date . Level: BQ Rayword: CR 
09/30/1994 01131/1995 
Drimr N-8 DOE Driver Roferencot 5820.21 
PRESENT IN Tiger -am: Program Execution Guidance: Y 

wscriptionr 
Roadmap: .current Year workplant Y Safety and Health: 

TmSE PLANNING ACTIVITIES W I I Z  INCLUDES SITE CEARACTERIIATION~ SYSTEM REPORTING 
DEVELOP-, CERTIFICATILO# D m P - T ,  PROJECT WAGE-, AND SURVEILLANCE AND 
WKWTGIPAWCE 
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-IM Cantinuad 

2. Impact6 on outyearrr 

none 

I - W ~ P T I O I  01 mmuLAmnx DRIlmus 
SA: 

clean Air Act (w): 
for Eazardoum A i r  Pollutantm (NESB1Lp) during mite characterization and remediation 
activitier. 

The Laboratory muot comply with CAA National En~ieeion standards 

WE : 
Department of Energy (DOE): 
including DOE ordorm in the 5400 and 5800 aerier (e.g.; 5400.4, CEltCLA Requiremente: 
and 5820.2A. Radioactive wart. Management). 

The Laboratory mumt comply with DOE requirement6 

*D : 
Federal (FED): The Laboratory mumt comply with a variety of federal requiremmntr 
(0.g.i 1011988, Floodplain nanagement; E011990, Protection of wetlandr: Fed. 
?aCilitieE Compliance Act; Atoanic.mergy Act; Nat'l Historical Preeervation Act'). 

IEPA-R: 
National ErwirOnwntal Policy Act (NSPA): 
roquirementa for rite characterization and d i a t i o n  activitier and RCRA TSD 
activitiem am met forth in 

The Laboratory mumt comply with lwpA 

order 5440.lr.(Impl~ntation of WEPA). . 

)Ism: 

occupational Safety and Health Act (OSEA): 
requirmmntr under 08BA while implementing rite characterization and remediation 
activities, and RCRII TSD activitier (e.g., 29 CFR 1910.120). : 

The Laboratory must comply with DOE 

L3004: 
3004U: 
(HSWA) 3004(u) and (v) roquirenmntm of the Laboratory's RERA operating permit. The 
Bs#A module was effective May 23, 1990. 

The Laboratory m a t  comply.with the aarardoue and solid waate Amandmento 

ERA: 
Romource conservation and Recovery Act (RCRA): 
Treatment, Storage, and Dirposal (TSD) requiremntr un&r the Laboratory'e RCRA 
operating permit. 

Th. Laboratory murt comply with RCRA 

rsca: 
Toxic subetancer control Act (TSCA) t 
requiremntm of TSCA when dealing with the DCD of material6 that may contain 
polychlorinated biphenylm (Pam). 

The 'Laboratory muet comply with the 



. .  
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Date: 02/03/1993 Time: 12:26 

- ~ARR~TIVI Continued 

Asbemtos inmulation (contaminated and uncontaminated) will likely be 
encountered and removed for diaposal or shipped off-mite by independent 
contractor depending on contamination statum. 

Emtimatem- of Low Level waste (mw), nixed waste (m), and Aobemtos waste 
are not available at thim the. 

The building rhell will be dismantled. 

2. Activitiem Completed to Date: 

W A  

3.  current Y e a r  (mol) mmcriptionr 

#/A 

4. Budget Y e a r  (?Y94) Demcriptionr 

#/A 

S. Planning year  ( ~ 9 5 )  mmcriptionr 

6. outyearm (R 96-99) mmcriptiont 

' *  
*' 

* '  

site charactoritation 
Enginemring - 
Symtem reporting development 
certification devulopumnt 
summillance and maintenance 
Symtemo di.maa+leamnt 
Decon+.miartiOn 
Building ctimmaatleamnt 
Wamk dimpomal 
certification 
Reporting 
The DLD will k completed in Iy 1994 
Thio effort will require 3.0 direct LmL Full Time Equivalent6 

7 .  Kay mmuag+ionmr 

The percentage of JCI subcontracted comtm and associated burden equates 
to 49.81 of the project costm, and the remaining 50.28 ia for LA~OL m s  

specific analogy method of emtimating cost and mchedule. 
Coot0 

Direct/Indirect FrE ASSumptiOnS: (1) Direct and Indirect FT E m  are a 
- -IVE Coatinuod 
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- X I L I C ~ ~ ~ ~  Continued 
Planning Date Target Date Level: BQ Keyword: CR 
01/31/1995 01/31/1997 
Driver Name: DOE Driver Reference: 5020.2A 
PRESENT IN Tiger Team: Program Execution Guidance: Y 

Deacription: 
Roadmap: Current Y e a r  Workplan: Y Safety and Bealth: 

TEESE PLANNING ACTIVITIES WILL INCLUDE: SITE CRARACTERIZATION, SYSTEM REPORTING 
DEMLOP-t CERTIFICATIob) Dm0P-V PRWECT WANAGEIIENT, AND SURVEILLANCE AND 
MAINTENANCE. 

nilemtone NO.: 3 
Title: PEASE 11 - OPERATIONS 
Planning Date Target Data , Level: EQ Keyword: CR 
09/30/1995 10/01/1997 
Driver #amor rn Driver Reference: 5810.21 
PRESENT IN Tiger TO-: Program Execution Guidance: Y 

macription: 
Roadmap: Current Y e a r  Workplan: Y safety and Health: 

TEE ACTUAL WORK I m V E D  Il9 DECOMMISSIONING A FACILITY AS DESCRIBED IN TEE PROJECT 
w- KAlo W I U  BE ACCO-IS- DURING TEE OPERATIONS P-E. THIS PRWECT WILL 
BE CO-D IN m94. 

- Detail Funding P r o f i l e  

DESC: ASSESSmNT-DCD SUB-DESC: D 
PR0oRAn:EM TITLE: 

BLR CODE FY93 APPR -94 PRES -94 APPR PLml PRIORITIl TARGET PRIORITY1 
FY95 DRIVER CATEGORY 

EW2 0 104 0 1 0 0 O A  0 0 0 0 
35EW20100 . 0 0 O B  0 0 0 0 

0 
0 

39EW2 0 100 0 0 o c  0 0 0 
3 o m 2  o 100 0 0 O D  0 0 0 

E 0 '  0 '  
' 0  0 0 . F  0 '  0 

0 0 
0 0 

G 0 0 * o  0 
H 0 0 0 0 
1. 0 0' 0 0 - 

TmAL 0 0 :  0 0 

W I N O  LEV6& (Dollara in Thouaamda) 
BCR CODE pp 95 PY 96 FY 97 PY 98 ' , PP 99 

EW2 0 10 4 0 1 0 0 0 0 0 
PLAIllrlW Lmm. Continumd 
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ALIA-2135- - Page : 1. 
Date: 02/03/1993 Time: 12:26 

~~~ _ _ _ _ ~  ~~ ~ 

operations Office: ALLA ID NO.: 2135- Laet Update: 02/03/1993 
ADS Title: DecolmaiaEioning TA-33 Tritium Facility and Supporting Skructures 
POBS NO.: 1. 4. 2. 6. 2. Category: ER Appr.: D FYP: FY95-99 
Project Title:DCD Facility/WA6:BUILDING 86 
Inatallation: ~ 0 8  NATIONAL -ORATORY CID: ALENG36 
Line Itam No.: TPC : 0 TEC : 0 
Contig: . 0 % Overhead: 18 
Coet Loc: L sched. Lac: L scope Loc: L 

F.0. POC: BITWER, K. Phone : 5 0 5-8 4 5- 4 6 0 6' 
HQ POC t HARRIS, R. ' Phone: 301-903-8199 
Auxiliary Field.: 1. DD ' 2. 3. 

_ _ _ _ ~  ~ 

IR8TI mP1B ( 8  of f X 9 5  Dollars) 

5 w :  0 TRW: 0 TRuI1Ix: O U W :  0 Urn: 0 BM: 0 SAUT: 0 GTCC: 0 

-RY mXVER8 

C A I I r Y  CWArIe SDWA: I -1 Y 3004Us Y TSCA: Y CERCLlSt N 
WEPA: I DOE: I O Q l B A r Y  I A G x W  ORD : I  ST : I  TRI : N  F B D : Y  

- II91.U- Fullding Profil. 
R 9 5  DRIVBR,CATEGORY 

BLR R 9 3  APPR FY94 PRES R 9 4  APPR P L u  PRIORITY 1 T M T  PRIORITY 1 

OE 0 0 0 A 0 0 0 0 
CE 0 0 0 B 0 0 0 0 .  
GPP 0 0 0 C 0 0 0 0 
LI 0 0 0 D 0 0 0 0 

En 0 0 0 0 
TOTAL 0 0 0 F 0 0 0 0 
FTta : 6 .O  0 0 0 
Dir-P 0 3 E 0 0 0 0 
Ind-P 0 0 I 0 0 0 0 
Dir-T 0 0 
Ind-T 0 0. TmAL 0 -- 0 0 0 

- 

- 

.- 

I - ~ I M O  L E W E L - ( D O U ~ ~ ~  in ~ousandrn) 
BLR C8t .  R 95 R 96 

OE 0 0 
CE 0 0 
GPP 0 0 
LI 0 '  0 '  0 0 ' 0  I 

TOTAL 0 0 0 0 0 - ~ ~ ~ O L B V B L  Continued 
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ALLA-2134- - Page : 6 
Date: 02/03/1993’ Time: 12:26. 

M A R R A T I ~  continued 

samples. 
required time for accomplishment of field work and the analysis of 

Aeeociate SWMUe in with this facility are sWMU I 3-001(0), 3-003(g), 
3-014(y), 3-049(b), A#D 3-050. (c ) .  The SW!4Ue include container etorage 
area, contaminated soil from storage, floor drains, an outfall, and 
soil contamination from stack emieeions. 
Execution of DLD work will eliminate facilities for ER remedial action 
work’to proceed without hindrance from DCD. In soam cases the DLD work 
will as8ist in obtaining SWWU field information for utilization for ER’ 
remedial action. . 

9. Regulatory DriYmrs/COnsegUOncOS: 

DOE 5820 . 2A, chapter 5 ,  aDecokisaioning of Radioactively Contaminated 

The solid Waste nanagement Unit activitiem are driven by: 
ESWA Eazardous and solid waste Amsndmento of 1984 
RCRIL Resource conservation and Recow~ry Act 
“R ley Mexico Eazardou8 Wash Management Regulation. 
RCRII RCRA Operating Permit 

KAlowIWG 

1. Impacts on R S b :  

Thim activity i m  proposed am a now start fer FY94. 
i s  zero. 
coat increamem due to escalation. Increased surveillance and maintenance 
costa will also be encountered due to continued deterioration of buildings 
and symtemm. 

Target level funding 
Therefore, s ik  asmesament is pushed out to FYs7 resulting in 

2. Impacts.on outyeu.: 

Z e r o  level target funding in -96 and very limited funding in the outyears 
will result in significantly increased costs with escalation and extended 
~urvoillancm and maintenance utilizing what ia available. 

- DEscnIP91oI OF -z DRxvms 
CAA: 

Clean Air Act (CM): 
for Eazardoum A i r  Pollutants (IwSEhP) during site characterization and remediation 
activitiem. 

The Laboratory mu8t comply with CAA National Emiseion standards 

DOE: 

- DUICRIPTIoI O? -T DRlvIRs  C0ntinU.d 
Department of Energy (DOE): The Laboratory mumt comply with DOE requirements 
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ALLA-2134- - : 1 Page: 

3 9EW2 0100 0 0 0 0 0 

TOTAL 0 0 2,036 2,896 2,210 
I 

- -1- 
1. Technical Scope: 

Thim activity data rrheet (ADS) request. funding for the assemmment and 
remediation phamem of the decontamination, and decosllmimmioning (DiD) of 
the Preerr Building, TA-3, SH-35. The building, a material6 accemrr area 
(NAA), h 0 U S e E  a 5000 ton prems, and a laboratory area with associated 
hoods, lab benches and a ventilation mymtam which warr not derrigned to 
handle, but which ham been used in the processing of 11-235. 

The facility wam built to house a 5000 ton presm in the high bay area (70 '  
high)'= the mouth end, and a Lithium Bydride materials operation on the 
north. Lithium hydride warr never brought into the facility for the Rover 
program. 
according to MST-DO permonnel, but the exhaumt system in the north end of 
the building im reported to be highly contaminated. 
are U-235 and 11-235 daughters. 

The prers itmelf is not contaminated with radioactive materialm, 

najor contaminants 

Taskm include characterization, engineering, mystem development, 
certification development, rrymtemn dimmantlement, decontamination, wamte 
dimporral, and building demolition. 

The press will be dimmantled and dispomed of in a manner yet to be 
determined. All laboratory equipment, and ventilation ducts, fans, and 
aemociated equipment (mostly highly contaminated) will be r-d and 
dimposed of at TA-54, Area G, or mtored as mixed waste at TA-54, Area L. 

The building walls, floors, and equipment will receive a decontamination 
wipe-down prior to total diemantlenmnt. 

sunmillance and maintenance activities will be conducted by the facility 
transition group until the completion of the arrrremcrment and project 
management plan im approved (6 months). 
surveillance, and maintenance activitiem will ceaee. 

- 

On initiation of DCD, 

2. Activities completed to Date: 
W A  , ' 

3. Current Y e a r  (pY93) Description: 

. .  



Date: 02/03/1993 Time: 

a -xm continued 

F m m  " FY 95 FY ' 96  FY 97 FY 98 . PY 99 

I Direct 4 2 0 0 0 
Indirect 1 1 0 0 ' 0  I 

M E T  (Dollarm i n  %houmandm) 
BCR Cat. ?Y 95 FY 96 FY 97 FY 98 FY 99 

0 0 2,036 2,896 2,210 
CE 
GPP 
LI 

0 '  
0 
0 

0 
0 
0 

0 
0 
0 

0 0 
0 0 
0 0 

0 0 2,036 2,896 . 2,210 

FTES FY 95 FY 96 FY 97 F!t 98 ' FY 99 

Direct 
Indirect I 0 

0 
4 
1. 

0 
0 

3 
1 

3 
1 

nileatone No.: 1 
Title: PEASE I - PLAUUIl96 
Planning Date Target Dato Level: 80 Keyword: CR 
10/01/1994 ' 1-0 / 0 1 / 19 97 
Driver lame: D ~ E  Driver Reference: 5820.21 
PRESENT IN Tiger Toam: Program Exocution Guidance: P 

Demcription: 
Raadmapr current Y e a r  workplan: Y Safety and Realth: 

TEESE W I N G  ACTIVITIES WILL INCLUDE8 SITE CEARACTERTXATIOU, SYSTEM RgPORTIlG 
DEV8LOPm, CERTIFICATIOM DEMLOPMEh, PROJECT MANAGEMENT, AND SURVEI:I;LA#CE AND 
WAINTEWAUCE 

nilemtone No.: 2 
NX- Coatinud 
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AGLA-1055- - Page : 10 
Date: 02/03/1993 Time: 12125 

- DESCRIPTIO11 01 WGUIATORY DRIVER8 C m t h U d  
(e.g.: L011988, Floodplain Management: E01190, Protection of Wetlande: Fed. 
Facilitiem Compliance Act: A t d c  Energy Act; Nat.1 Bietorical Preeervation Act). 

NEPA-R: 
. National Environmntal Policy A c t  (NEPA) :' The Laboratory m e t  comply with NEPA 
roquiremente for r i t e  characterization and reumdiation activitiem and RCRA TSD 
activitiee as set forth in.DOE Order 5440.lE (Implemmntation of =PA). 

OSEA: 
Occupational safety and Eealth Act (OS=): 
requiromnte under OSHA while implementing mite characterization and remediation 
activitimm, and RCRA TSD activities (e-g., 29 CFR 1910.120). 

The Laboratory mumt comply with DOE 

R3OO4 : 
3004U: 
(HHA) 3004(u) and (v) roquir-ntr of the Laboratory'r RCZU operating permit. 
HSWA module war effectivo nay 23, 1990. 

The Laboratory m e t  comply with the Eazardoue and solid Waste Amendments, 
The 

RCRA: 
Resource coneemration and Recomry Act (RcRA): 
Treatment, Storago, and DiSpoBal (TSD) requirements under the Laboratory's RCRA 
operating permit. 

The Laboratory must comply with RCRA 

TSCA: 
Toxic subetance control Act (TSCA): 
of TSCA when dealing with the DCD of materiale that may contain polychlorinated 
biphenyls ( P c B e ) .  

Tho Laboratory must coonply with the requirements 

i' 
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The percentage of JCI subcontracted costa and associated burden6 
equates to 46.4% of the project costs and the remaining 53.6% is for 

specific analogy method of estimating cost and mchedule. 
Direct/Indirect FTE A6mumptionm: 
part of OE only, (2) Indirect resourcem ($ and m a )  are bared on 
Direct FTE effort, (3.) After emtimating Direct m e ,  Indirect cost is 
derivmd am a percentage (61.0%) of the Total Cost of Direct FTE salary 
plus fringe, and (4) Indirect FTEr arm calculated by dividing the total 
emtimated Indirect cost by the Indirect cost per FTB rupplied by the 
LAWL Indirect Program office. 
Coot Estimating ~6aumptionm: (1) official ImaL malary factors (salary 
+ fringe) for Direct labor are used, (2) official tAloL escalation rates 
am published in the LA#L Financial nanagenmnt Randbook are used, (3) 
General U S  is baaed on FY92 ER MCS costa, and (4) mjor procurement 
(contractm, large purchare orders), ia emtimated meparately fram 
General NCS, it is not based on prior years' major procurement. 

LANL FTE C06t6. 

(1) Direct and Indirect FTEm are a 

' *  

' 1 ,  

Sam TA-21 building., which are still in ure, will b. declared excess 
in time to be cwerad by this ms. 
Thim DCD schedule cacnplements the remedial action activities planned at 
TA-21 over the a- 10 year period. 
Funding i m  tba primary key immue. 
for dolivuabler (milemtonem), funding must remain within a relevant 
range. 
accomplimhing scheduled work and result in milemtonem king pushed out. 
Availability of contract support, including analytical support, is also 
a significant key issue. 
required tiw for accomplishment of field work and the analysin of 
sampler . 
SWmr msociated with theme DCD rtructurer include swm 21-001, 
21-002(b,i), 21-004(a), 21-006(a,c,f,bCj), 21-008, 21-00ll(a-j), 
Il-O19(a,b,c,d,g,h,j,m), 21-020(a), and 21-O22(a,c,d,e,i,j,), 
21-023(a,b,&d), 21-O24(b,l), 21-O27(a), and 21-028(bCc). The SWMUE 
describe-radioactive waste container rtorage arear, underground seepage 
pitn, soil contamination, acid wa8te lines and sumpb, inactive septic 
tanka and outfalle, active storage aream,.and a waste treatment plant. 
Easecution of DCD work will eliminate facilitiem for ER remedial action 
work to proceed without hindrance from DLD. 
will amsimt in obtaining swrm field infomation for utilization for xm 
remidial action. 

To be able to m e t  the requirementm 

Delaying or deferring funding will caume delaym in 

Contract support mmt be available at the 

In 001118 cares the DCD work 

9. Rlgulatory Drivers /Conseq@ences : 
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BLR CODE R 95' FY 96 ?Y 97 PI 98 FY 99 

EW2 0 1040 1 2,189 0 0 7 , 847 16, 677 
0 0 0 0 0 ' 35EW20100 

3 9Ew2 0 100 0 0 0 0 0 
3 9Ew2 0 100 0 0 0 0 0 

- -95 DRIVBR CATEOORY CO&inUd 
.. PY95 DRIVER CATEGORY 

BLR CODE -93 APPR R 9 4  PRES FY94 APPR PLAlo PRIORITY 1 TARGET !PRIORITY 1 

EW2 0 1040 1 1, 359 1,411 O A  0 
3 5Ew2 0 100 0 0 O B  0 
3 9tw2 0 100 0 0 o c  0 
39Ew20100 0 0 0 D -14,287 

E 0 
TOTAL 1,359 1, 411 O F  0 

0 0 
E 0 
I 0 

TOTAL 14,287 

- 

- 

0 
0 
0 .  
0 
0 .  
0 
0 
0 .  
0 

0 

0 
0 
0 

2 , 189 
0 
0 
0 
0 
0 

2, 189 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

1 

p L L l l l x l 0  (Dollars i n  Thoumandm) 
BLR CODE FY 95 FY 96 FY 97 R 98 . R 99 r 
~EwzOl04Ol 14,287 14, 794 15, 436- 15,297 16,296 
3 5m20 100 0 0 0 0 0 
139Ew20100 0 0 0 0' 0 
3 9EW2 0 100 0 0 0 0 0 

14,287 14,794 15,436 15, 297 16,296 

This activity data eheet (ADS) ie to fund the Dacamnniomioning of the 
TA-21, DP Womt Site. Thie encolppaseem meveral procsem building in which 
Pu-238, PU-239, U-235, and 0-238 a8 the major radio-imotop.8, were 
handled, and the eupport buildings such ab tho80 houeing ventilation and 
filtration syrtem~a and storage buildingr. 
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- n1~8-8 Continued 
Planning D a t a  Target D a t e  Level: EQ Keyword: CR 
06/01/1993 06/01/1993 
D r i v e r  N a m :  DOE Driver Reference: 5820.2A 
PRESBNT I N  Tiger Team: -Program Execution Guidance: Y 

Deacription: 
Roadmap: current Year  Workplan: Y Safety and Eealth: 

Receive acceptance of Program Management Plan f o r  there t w o  buildings. 

nilemtone NO.: 3 
T i t l e :  PBAlDS I -  PLAWWIWO FOR FY95 ACTIVITISS 
Planning D a t a  T a g e t  D 8 t O  Level: RQ Keyword: CR . 

l0/01/1994 . 10/01/1994 
D r i v e r  #am: rn D r i v e r  Reference: 5820.2A 
PRBSENT IIR Tiger Team: Program Execution Guidance: Y 

macriptiont 
. Roadmap: Curront Y e a r  workplan: Y safety and Eealth: 

Comple te  DCD reximaation and publi8h f i n a l  report for TA-21 Buildings 3 and 4 South. 

~ ~~ 

nilomtone 100.: 4 

Planning D a t e '  Tmpt D a k  Level: HQ Keyword: CR 
09/30/1995 / /  
Driver Hama: 1%)8 D r i v e r  Reference: 5820.2A 
PRESENT I10 T1g.r TO-: Program Bxecution Ouidanco: Y 

mrcription: 

T i t l e :  PHASE I PLANNIm FOR RBXAINDER OF SIT8 

Roadmap: Current year Workplan: P Safety and Health: 

These planning activities include: r i t o  charmtor ia t ion ,  syatam reporting d 
' evelopmmnt, certification developQwnt, project managemmnt, and aurveillance and 

maintenance . 
nileatone NO.: 5 

Planning D a t e  T a r g e t  D a t e  Level: HQ Keyword:. CR 

D r i v e r  Name: DOIC: Driver Reference: 5820.a 
PRSSEUT IN T i g e r  Team: Program Execution Guidance: Y 

macriptiont 

T i t l e t  PEASE If OPERATTOWS ?INISH -UTI- FOR BLDG. 4 SOUTB . 

09/30/1995 / /  

=-P! Current  Y e a r  workplan: P safety and Health: 

The actual work involved in decdsmioning a f a c i l i t y - a r  described the Projec t  
Ilanagenmnt plan w i l l  ba accomplimhed during tho Operations phaae. 

~- ~~~~ 

nile8tona No.: 6 
T i t l e :  PHASB I PWLlOLOING FOR FY96 ACTMTIES 
Planning D a t e  Target Date Level: EO Keyword: CR 

09/30/1995 / /  - IILESTON~S Continued 

i 
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I 

I 

P L A ~ ~ ~ O I ~  LEVEL continued 

PTE. FY 95 FY 96 FY 97 FY 98 FY 99 

D i r e c t  19 19 19 19 19 . 
Indirect 8 7 6 6 , 6  

W m  (Dollarm in ~oumandm) 
BLR Cat. FY 95 FY 96 FY 97 FY 98 FY 99 r 

Direct 4 0 0 16 28 
Indirect 1 0 0 4 9 

OE 2,189 0 0 7,847 ' 16, 677 
CE 0 -0 0 0 0 
opp 0 0 0 0 0 
LI 0 0 0 0 0 

TOTAL 2, 189 0 0 -  7, 847 16, 67'1 

1 

nileatone No.: 10 

R 95 FY 96 FY 97 FY 98 FY 99 

I 

nllemtone No.: 1 
Title: EPA APPROV& ?OR I8ES-S APPLICATIOU 
Planning D a k  Tar-+ Dak Level: BQ Keyword: CR 
04/01/1993 04/01/1993 
D r i v e r  nmm: IMX D r i v e r  Reference: 5820.21 
PRlISSLoT Il Tiger  Team: Program Execution maidanem: I 

Description: 
Roadmap: current Y e a r  Workplan: Y Safety and Health: 

Receive BPA approval to proceed with decdemion ing  of TA-21, Building. 3 an8 4 
south. 



. - . . . . . . . -. - . - ... . . 

\ A  

biphenyl6 (PCBe). 

A 

I .. 



Page : 8 
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- mmnm1v8 continud 
derived am a percentage (81.0%) of the Total comt of Direct FTE malary 
plum fringe, and (4) Indirect mm are calculated by dividing the total 
estimated Indirect comtm by the Indirect cost per FTE mupplied by the 
LANL Indirect Program office. 

+ fringe) for Direct labor are used, (2) Official WUQI; escalation rates 
as published i n  the Financial Xanagement Bandbook are used, (3) General 
WCS is based on -92 ER -8 Costs, and (4) xajor procurement 
(contracts, large purchaae  order^)^ is emtimated separately froan 
General -Si it is not baaed on prior yearom major procur-nt. 
Escalation will be taken into account becauae of the delay in the full 
funding. By pushing the project into the outyearm beyond that of the 
unconmtrained scenario, the cost of rcrawrving the structures will 
increase due to escalation alone without even considering the impacts 
that may arise trying to retain crcm, costm amaociated with 
curtailp.nt of opmrations and restarta or any costs due to possible 
increased riaks. 

Cost EstbBting Assumptionsi (1) official LAWL salary factors (salary 

8 .  Key Issuesc 

Funding is the primary key isrue. 
for delitnrables (milestonos), funding muat remain within an 
appropriate range. 
accoppplishing scheduled w r k  and result in mileatones being pushed out. 
Availability of contract support, including analytical support, is almo 
a significant key iasue. 
required t b m  for accomplishmnt of field work and the analysis of 
sample.. 
gn~tls associated with t h i s  facility are 35-003(n) and 35-003(p). 
SWma describe the Phase Separator Pit and Building 7. 

To be able to m e t  the requirenmnts 

Delaying or deferring will cause delays in I 

Contract aupport muat b available at the I 

Execution of DLD work will eliminate facilitier for ER remedial action 
. work to proceed without hindrance from DLD. In some camem, the DLD 

work will asmist in obtaining s#1(p field information for utilization 
for reamdial action. 

These 

9 .  mgulatoq Dritnri/consequencesr 

ThisnDiD activity must be accomplished i n  accordance with DOE order 
5 8 2 0 . U ,  chapter 5 ,  mD.cdssioning of Radioactively Contaminated 
Facilitims .-I 
A t d c  A& ~ t a m i c  Energy Act 
XSWA Eatardous and Solid Waste Amondumnts of 1984 
RCRIL 
WMmnm 

Resource conrervation and mcovery Act 
Uew Naxico Eazardoua warnto magenmnt Regulations 
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'Lam= LmEL (Dollarm in Thoumanda) 
L O D E  FY 95 FY 96 FY 97 FY 98 FY 99 

EX2 0 IO 4 02 17 0 0 0 0 
3 SEX2 0 10 0 0 0 - 0  0 0 
391x20 100 0 0 0 0 0 
3 9EX2 0 100 0 0 0 0 0 

TOTAXI 17 0 0 0 0 

- -  

- l8ARRATIVS 
PAR6ET LEVEL 

1. Technical scope: 

Thim activity data shkt (ADS) roquestm funding to deconderion an 
underground structure, TA-35-3, approximately 2,150 sq.ft., that provided 
ventilation exhaust for the Lo6 Alams Powor Reactor Experiment and the 
Lor, Alamoa Molten Reactor Evriment and their mupporting structures, 
t a r ,  wasto liner, and vuntilation ducting. 
disconnecting and removing the hoods and duct work located in the lab 
building adjacent to the underground structure mo a's to isolate the 
mtructure: removing all ventilation equipment from support mtructure 
TA-35-7 and raring structure TA-35-7. The underground rtructure, TA-35-3, 
contains seven wamte storage tanks and associated ductm and piping, as 
wrll a# mevaral thoumand lead bricks (shielding), which are ewct e d  to be 
contaminatod with radioactiva and other hazardous materialr. 

\ 

The mcope includes 

The uurk specifically planned for FY94 consists of razing mtructure 
TA-35-7, the Air Filter Building, an 8,650 sq.ft. concrete block single 
story building that housos the air filter equipment. 
and dimposing of the waste, removing the interior tansk along with the 
lead brick.. 
and electrical mervicer insid. of the Pit. Excavate and remove the 
asrociated doactivated exhasut and acid drain from the east building wall 
of TA-35-2 loading to the Phase Separator Pit. 

2. ~ctivities campleted to Date: 

Draining the tanks 

Remove and dispome of all of the miscellaneous mechanical 

Site charac$eriration and aampling has begun, engineering and syrtem 

tho readineme review will be held. 
. reporting im in place, the Project Management Plan ie being prepared, and 

3. current year ( R 9 3 )  mmcription: 

S i t e  chrracterisation. 
Engineering. 

. system reporting development. 
Certification developrment. 

. 

- -1- Continuad 



Environmental Reetoration and Waete Management Five Y e a r  Plan 
Activity Data Sheet FY95-99 

ALLA-1054- - Page : 4 :  
Date: 02/03/1903 Time: 12:24 

1 

- X T ~ ~ T O L R S  continued 
u t i l i t i em.  

Mileetone No.: 6 
T i t l e :  REMOVAL OF STORAGE TANKS --LEAD BRICKS 
Planning D a t e  T U p t  D a t e  Level: HQ Keyword: CR 
03/30/1995 03/30/1994 
Driver Name: DOE D r i v e r  Reference: 5820.2A 
PRESENT I N  Tiger Team: Program Execution Guidance: x 

Daacription: 
Roadmap: current Pear Workplan: Y Safety and Health: 

TW RG~OVAL EFFORT w ~ t t  INCLUDE TEE FOLLOWING: D ~ N I N G  TANKS - DISPOSING OF 
WASTE, REMOVING INTERIOR TANKS AND ASSOCIATED PIPING, AND REMOVINC APPROXIWATELP 
1000 LEAD BRICKS. 

nileatone No.: 7 
T i t l e :  €tEmVAL O? EJmERUAL 8TRtlcTvRIc 
Planning D a t o  Target Date Level: EQ Keyword: CR 
12/30/1995 12/30/1995 
D r i v e r  Narnr: DOE Driver Reference: 5820i2A 
PRES- In  Tiger mam: Program Execution Guidance: Y 

Doacription: 
macimap: Current Ymar Workplan: Y -Safety and Eealth: 

TEE REMOVAL EFFORT WIW, INCLUDE TEE Irowxr#INGt RAZE STRUCTURE TA-35-7, EXCAVATE AND 
REMOVE BURIED VEIQTIIATIOls DUCTS, UND- WASTE,LIUES VENT LINES, TAU=, E-UST 
STILCII, ?ILTERS, COWCRETE ?LOOR, RAZE STRUCTUEUS, AND REMOVE CmAMINATED SOIL. 

. .  . .  

,-, d a i l  manding ~ r o i i l o  

PR0GRAH:E.M TI-: 

I 

I 
i 

-95 DRIVER CATECORX I 

DESC: ASSESS--DCD SUB-DESCI N 

BLR CODE -93 APPR R 9 4  PRES Fp94 APPR PLMt PRIORITY 1 TAR6ET PRIORITY 1 

EX2 0 104 0 1 1,839 0 O A  0 0 0 0 
3 5EX2 0 100 0 0 O B  0 0 , o  0 
3 9EX2 0 100 0 0 o c  0 0 0 ,  0 
39EX2O 100 0 -  0 O D  0 0 0 0 

E 
1,839 .O O ?  

0 
E 
I 

0 .  
0 
0 
0 
0 '  

0 
0. 

0 .  
0 

0 
0 

0 0 0 
0. 0 0 
9 0 0 - I TmAL 0 0 0 0 
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1- pLA11101110 Continued I 
~~~ ~ 

FTEa R 95 FY 96 FY 97 FY 98 FY 99 

Direct 0 0 0 0 0 
Indirect 0 0 0 0 0 

- LlLva (Dollarm in Thoumandm) 
BLR cat. ?Y 95 ?Y 96 Ip 97 F Y  98 FY 99 

OE 17 0 0 0 0 
CE 0 0 0 0 0 
6PP 0 0 0 0 0 
LI 0 0 0 0 0 

I 

TOTAL 17 0 0 0 0 

m s  ?Y 9s FY 96 FY 97 FY 98 R 99 

Direct 0 0 0 0 0 
Indirect 0 0 0 0 0 

A106 Cromsrefereacos laon. I 
I 1 

ULe&O- NO.: 1 
Title : CHARACEERIZATIOw 
Planning Date Target Date Letnlt' EO Keyword: CR 
12/30/1993 12/30/1993 
Driver ~ a w r  Driver Reference: 5820.2A 
PRESENT IN Tiger Team: Program Execution Guidance: Y . 

Demcriptionr 
Roadmap: Current Year workplan: Y Safety and Eealth: 

Site characterisation, myrtm reporting development, certification development, 
project management, and surveillance and maintenance. 

: 

nilestone NO.: 2 
wTwS!LWlB8 Continud 
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- DLSCRIPTIOl OF -UL&ZORY DRIVERS Continued 
activitiee a6 met forth in DOE order 5440.1E (Implementation of NEPA). 

OSHA: 
occupational Safety and Eealth Act (OSHA): 
requirement6 under OSHA while implementing site characterization and remediation 
activitie6, and RCRA TSD activities (0 .9 .~  29 CFR 1910.120). 

The Laboratory must comply with DOE 

Et3004 t .  
3004U: 
(8SWA) 3004(u) and (v) requireamnts of the Laboratoryam RCRA operating permit. The 
BSWA mdule was effsctive nay 23, 1990. 

The Laboratory must comply with the Eaaardoua and solid Waste ~mendmente 

R h i  
Resource conservation and Recovery Act (RCRA): 
Treatment, Storage, and Dimposal (TSD) requirmmnta under the Laboratory'e RCRIL 
operating permit. 

The Laboratory must comply with RCRA 
. .  

TSCA: 
Toxic Submtance Control Act (TSCA): 
of TSCA when dealing w i t h  the DLD of materials that.may contain polychlorinated 
biphenyl. (PCBs). 

The Laboratory must comply with the requiremsnt6 
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- Continued ' 

program. Phase I planning activitien will continue for outyear projects. 

Provide direction to overall DLD effort. 
* 
* Provide direction to field activities. 

Theme activitier will require 1.0 FTEs. 

Develop Phase I and 11 Activities for -94-95 projects. 

coordinate ER and DLD activities, 

5 .  Planning Y e a r  (1~95) mmcription: 

The activitiem under this ADS will be included in ADS 1051 beginning in 
ET95 . 

6. outyearm (FY96-99) Description:, 

The activitiem under this ADS will be included in ADS'1051 beginning in 
n95. 

7. Key Amrumptionmr 

m y  araumptionr which influence t h i s  activity include: ' 

DLD and ER rctivitiem will continue a6 planned. 
The Department of Energy (DOE) will continue to requirm the Laboratory 
to maintain cmlianco w i t h  environmental orderr 
DO15 order 5820.2A nquiremantr will remain in force. 
Effective coordination of DCD and SR program is required to manage the 
projects +d limit overall costs. 
Effective elimination of ESLH envirorrmnntal impact problems is required 
to meet rmgulatory compliance. 
The percantag. of JCI subcontractad costs and amrociated burdens 
equator to 0% of the project costa. U 1  projecto coots are LA#L FTE 
and material and service. costs. 
The specific analogy technique war uaed to estimate the coat of this 
activity. 
chargmm over the five years. 
Direct/Indirect FTE Amrumptione: (1) Direct and Indirect PTEs are a 
part of OE only, (2) Indirmct rmrourcms ($ and m a )  are based on 
Direct FTE effort, (3) After estimating direct m a ,  Indirect coat is 
derived am a percentage (81.08) of 
plum fringe, and (4) Indirect P T E m  are calculated by dividing the 
total emtimated Indirect cost by the Indirect coat per FTE supplied by 
the f.AwL Indirect Program Office. 
Coat Estimating Aaeumptionrt (1) official UURL aalary factora (salary 
+ fringe) for Direct labor are used, (2) Official LmL encalation rates 
am publirhed in the Financial Management Handbook are used, (3) 6eneral 
nLB im based on FY92 ER U S  coats, and (4) najor procuremmnt 
(contracta, large purchase orders), is eatimated separately from 
Gemera1 MLS: it is not based on prior yearm' amjor procurement. 

Emtimator a m  baaed on similar projected Laboratory m 

the Total Cost of Diredt FTE salary 
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- NI~sToUBS C O a t i U U d  
Title: PROVIDE DIRECTIOU TO OVERALL DCD E m =  
Planning Date Target Date Level: 80 Keyword: SA 
09/30/1994 09/30/1994 
Driver lams: DOE Driver Reference: 5820.2A 
PRESENT IN Tiger Team: Program Execution Guidance: Y 

mocription: 
Roadmap: current Y e a r  workplan: Y safety and Eealth: 

DLD ACTMTIES W I U  N)LMm TEE ESTABLISEED POLICIES AND GUIDELINES FOR 
DECONTAHINATION AND DECO~SSIONING OF RADIOACTIVELY CONTAMINA- FACILITIES UNDER 
DOE OWWERSEIP OR C o n .  

, .  

Mileatone NO.: 7 
Title: PROVIDE DIRECTION TO OHGOING FIELD ACTIVITIES 
PlaI¶dng Date Ta-t Date Leval: EQ Keyword: SA 
09/30/1994 09/30/1994 
Drivor W m m :  DOE Driver Reference: 5820.2A 
PRESENT I# Tiger Team: Program Execution Guidance: I 

macription: 
R0Sdq.P Curront Y e a r  Workplan: Y Safety and Eealth: 

PR- UII& SUPPORT TEE NECESSARY DIRECTIOU PROjgCT LEADERS DEEX 
NECESSARY TO m o m  ONGOING DLD'FIELD ACTIVITIES. 

Dotmil rolraaiag Profilm 

DESC: ASSESS--DCD SUB-DESC: N 
pR0oRAll:EM TITLB: 

FY9b DRIVER CATE6ORY 
B i R  CODE R S 1  APPR FY94 PRES -94 APPR PLlllO PRIORITY1 TARGET PRIORITY1 

ZX2 0 1040 1 410 - 227 0 .  
3 SEX2 0100 0 0 .  0 
3 SEX2 0 100 0 0 0 
3 9EX2 0 100 0 0 0 

TmAL 410 227 0 
- 

. .  I 
I 

A 0 
B 0 
C 0 
D 0 .  
E 0 
F 0 
0 0 
E ' 0  
I 0 

0 :  
0 
0 
0 .  
0 
0 
0 
0 '  
0:  

0 
0 
0 
0 
0 
0 
0 
0 

' 0  

. o  
0 
0 

: o  
0 
0 
0 
0 
0 

- 
TmAL 0 0 0 0 

EX2 0 104 0 1 0 0 0 0 0 
PLUIRnO Llcva C0ntinu.d 
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PLA~ROIIIO Continued 

R 95 FY 96 FY 97 FY 98 FY 99 

Indirect 0 0 .  0 0 0 I 
W m  (~0llar8 in Thoumandm) 

R 95 R 96 R 97 Fy 98 FY 99 

0 0 0 0 0 
0 0 0 0 0 

GPP 0 0 0 0 0 
LI 0 0 0 0 0 

TOTAL 0 0 0 0 0 

FTE. R 95 R 96 R 97 FY 98 R 99 

Direct 
Indirect I 

~ 

,o . 0 
0 0 

0 
0 

0 
0 

0 
0 

a106 Crommrmferuncem 
None 

Tiger  Toam Crommreferencem 
Nono 

m94-98 Cr088XOf .~COB 

NI-8 

nilemtone NO.: 1 
Title: COORDIUTE ER AUD DCD ACTIVITIES 
Planning Date Target Date Level: HQ Keyword: SA 
09/30/1993 09/30/1993 
Driver Name: DOE Driver Reference: 5820.21 
Pmsm Iw Tiger -am: Program Execution Guidance: Y 

Demcription: 
Roadmap: Current Y e a r  workplan: Y Safety and Health: 

BECAUSE DLD ACTIVITIES PERIODICALLP OCCUR WITHIN OR NEAR AN EXISTIUG SOLID W A S T E  
RWIAG-T UNIT (Sosnv) COORDINATION OF ER UPD DLD ACTIVITIES I S  ESSENTIAL FOR 
OPTIMUM EltECoTIots IN EFFECTIVELY mDIATING A SITE OR FACILITY. 

nilemtone NO.: 2 
XI- Continued 
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DARRATIVI - t h u d  
DCD activitiem will be evaluated, and am a remult, surveillance and 
maintenance comtm may increaee in the outyears. r 

- DUICRIPTIODI O? -? DRIVIRS 
CAA: 

Clean Air Act (CM): 
for Eazardouo Air Pollutants (NESBAps) during site characterization and remediation 
activitiem. 

The Laboratory must comply with CM National Emission standards 

DOE: 
mpartmont of 'Energy (DOE): 
including DOE Ordors in the 5400 and 5800 meriem (e.g.; 5400.4, CER- Requiremento; 
and 5820.2A, mdioactitn waste mnagemnt). 

The Laboratory mart comply with DOE requirementm 

!'ED: 
redoral: 
B011988, Floodplain Managemant; E011990/Protoction of Wetlands; Fed. Facilities . 
Compliance Act; Atopnic 

The Laboratory must comply with a variety of federal requirements (e.,g.; 

Energy Act; Natal Eistoric Preoervation Act). Act). 

NBPA-R: 
National Ewironmsntal Policy Act (NEPA): 
requirtmmnts for mito characterization and remediation activities and RCRA TSD 
activitiem am sot forth in DOE odor 5440.1B (IIppleaasntation of WEPA). 

The Laboratory must comply with WEPA 

Dsm: 
occupational safoty and Eoalth Act (OSEA): 
requironmntm under 0 s B L I  whilo implementing site characterization and remediation 
activities, and RCRA TSD activitioo (..go, 29 CFR 1910.120). 

fie Laboratory mum+ comply with DOE 

I 
I 

R3OO4: i 
3OO4U: 
(8SWA) 3004(u) and (v) requiremnts of the Laboratoryas RCRA operating peat. The 
HSWA madulo was effectitn nay 23, 1990. 

I Tho Laboratory must comply with the Eazardous and Solid Waste Amendment6 

I 
RCRA: 

R o m ~ r r  Conmervation and Recovery Act (RCRA): 
Treatment, storage, and Disposal (TSD) requirements under the Laboratory's Rcm 
oporating permit, 

The Laboratory m e t  comply with RCRA 

ma:  
Todc Submtance control Act (TSCA): 
of TSCA when dealing with the DLD of materials that may contain polychlorinated 
biphenyls (PcBs). 

The Laboratory mumt comply with the requirement6 

9 

. .  
. .  

, 
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LiWL master Plan wa8 initiated which will identify all DLD facilities and 
their Phase I needs. 
outyear projects. 

Phase I planning activities were initiated for 

3. 'current Year (mol) Description: 

* Provide direction to overall DLD effort 
Coordinate HI and DCD activities 

* '  Provide direction to field activities 
These activitiem will require 2.0 direct m l l  ~ i m e  Equivalents ( m a  

Develop Phase I and 11 activities €or b93-FY94 projects 

4 0  Budget year (-94) Description: 

Provide direction to overall DCD effort 
* 'coordinate HI and DCD activitiem 

Prwide direction to field activities 
These activities will require 5.0 direct FTEs 

5. Planning Y e a r  (~~95).~escription: 

Develop Phase I activities for -95 projects 

coordinate and DCD activities 

* Provide direction to overall DCD effort 
* Prwide direction to field activities 
* 

Develop Phage I and I1 activities for -95-99 project8 . ' 

These activities will require 7.0 direct FTEs 

6. outyears (n96-99) Description: 

* 

* 

7. m y  Aesumptionsr 

Key assumptions which influence this activity include: 

DCD and ER activities will continue ao planned. 
The Department of Energy (DOE) will continue to requira the Laboratory 
to maintain compliance with environmental orders. 
DOE order 5820.2A requirements will remain in force. 
Effective coordination of DCD and HI programs is required to manage 
the projects and limit overall costs. 

* Effective elimination of ESCB environwmtal *act problem is required 
to meet regulatory compliance. 

Continued managemmnt of DCD planning and implementation. 
Coordination of the dR Program activities with DCD activitiem will 
occur in order to provide a cost-efficient and effective total program. 
These activities will require 7.0 direct PTEs in each of the outyears. 

- MAUATI~ Continued 
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- ~ I ~ , B ~ T ~ I I ~ I  Continued 
Title: PROVIDE DIRECTION TO OVERALL DCD EFFORT 
Planning Date Target Date Level: XQ . Keyword: SA 

Driver Nam8: DOE Driver Reference: 5620.2A 
PRESENT IN Tiger Team: Program ExaCUtiOB Guidance: Y 

Description: 

09/30/1993 09/30/1993 

Roadmap: Current Year workplan: Y safety and Health: 

'DLD ACTIVITIES WILL M TXE ESTABLISEED POLICIES AND GUIDELINES FOR 
DECo1oTAHINATION, AND DECOMMISSIONING OF RADIOACTIVELY CONTAMINATED FACILITIES UNDER 
DOE OwIPtRsEIP OR CoIQTRoLe 

MilOStOnO NO. : 7 
Title: PROVIDE DIRBCTION TO OWOOING PI= ACTIVITIES 
Planning Data T-pt Date Level: XQ Rayword: SA 
09/30/1993 0.9/30/1993 ' 
Driver Name: DOE . Driver Reference: 5820.2. 
PRESENT IN Tiger Team:, Program Exacution midance: Y . 

Demcription: 
Roadmag: current Y e a r  workplant Y . Safety and Healthr 

PROGRAX MAN- W I L t  SIJPPORT TBE UECESSARY DIRBCTION OROjgCT m E R S  DEEM 
NECESSARY TO PERFORM ONGOIN6 DCD PIH9 ACTIVITIES. 

nilemtone NO.: 8 
Titla: COORDINATE ER AND DCD ACTIVITIES 

09/30/1994 .09/30/1994 
Drivmr Namb: DOE Driver Reference: 5620.2A 
PRESENT IN Tiger -am: program Exacution Guidance: I 

Damcription: 

Planning Date Target Data Uvel: HQ Keyword: SA 

Roadmap: Current Y e a r  Workplan: Y Safety and Eaalth: 

BECAUSB DLD ACTIVITIES PERIODICALLY OCCUR WITEIW OR NEAR AU EXISTING SOLID W A S T E  
UNIT (Smart) COORDIHATIo1o OF ER AND DCD ACTIVITIES IS ESSENTIAL FOR 

OPTIllUn BXCUTIOIO n0 WFBCTIV&Y W I A T I N G  A SITE OR ?ACUITY. 

~ ~ ~ ~~ 

nilemtone No.: 9 
Title: PROVIDE DIRECTION TO O V E R k  DLD E?FORT 
Planning D a t e  Targat Data Levels EQ Keyword: SA 
09/30/1994 09/30/1994 
Driver Name: DOE Driver Referoncot 5620.21 
PRtzSEm Iw Tiger Team Program Emcution Guidance: Y 

Demcription: 
Roadmap: current Year  workplan: I safety andt Bealth: 

DCD ACTIVITIES WILL M THE ESTABLISXED POLICIES AND GUIDELINES FOR 
DECONTAMINATION AND DECOMMISSIONING OF RADIOACTIVELY CONTAXINATED FACILITIES UNDER 
DOE OWNERSHIP OR COWTROL. 

7 Detail Funding P r o f i b  



ALIA-1051- - 

N x L u m s  continued 
Title: PROVIDE DIRECTION TO ONGOING FIELD ACTIVITIES 
Planning Date Target Date Level: HQ myword: SA 
09/30/1997 09/30/1997 
Driver name: DOE Driver Reference: 5820.21 
PRESENT IN Tiger Team: Program Execution Guidance: Y 

Description: 
Roadmap: Current Year Workplan: Y safety and .Health : 

PROoRAn ww WILL SUPPORT TEE NECESSARY DIRECTION PROJECT LEADERS DEEM 
UECESSARY TO PERFORX ONGOING DLD FIELD ACTIVITIES. 

~~~ ~ 

Wilemtone NO.: 20 
Title: COORDINATE ER AND DLD ACTIVITIES 
Planning Dato TUget Date Level: EQ myword: SA 
09/30/1996 09/30/1996 
Driver mame: ~ o d  Driver Reference: 5620.2A 
PRESENT IN Tiger Team: Program Execution Guidance: Y 

Description: 
Roadmap: Current Year Workplant P safety and Health: 

BECAUSE DLD ACTMTIES PERIODICAUY OCCUR WITEIU OR NEAR A10 EXISTING SOLID WASTE 
WHIT (Swmr) COORDINATIOW OF ER MID DLD ACTIVITIES IS ESSENTIAL FOR 

OPTIXWX EXECUTIOS~ In EFFECTIVELY REMEDIATING A SITE OR F~ILITY. 

nilemtone No.: 21 
Title’: PROVIDE DIRBCTIOIP FOR OMRIUIL DLD EFFORT 
Planning Date Target Date Level: EO myword: SA 
09/30/1998 09/30/1996 
Driver loames DOE Driver Refereice : 5620.2A 
PRESENT IN Tiger Team Program Execution Guidance: Y ’ 

Descriptions 

\ 

Roadmap: current Y o u  Workplan: Y safety and Eealth: 

DCD ACTIVITIES W I I &  TEE ESTABLISBED POLICIES AND GUIDELINES FOR 
DECOUT~UATION AMD DECO&QKSSI~IWO OF RADI-TTVBLP CmAUINATED PACILITIES UNDER 
DOE -EIP OR 

nilemtone No.: 22 
Title: PROVIDE DIRECTIOIP TO OlOOOIlOO FIELD ACTIVITIES 
Pluming Date Target Dato Level: EO myword: SA 
09/30/1998 09/30/1998 
Driver wamo: DOS Driver Referoncot 5620.2A 
PRESl!NT IN Tiger Team: Program Execution Ou~dmco: Y 

Demcription: 
Roadmap: Current Pear Workplan: Y safety and Health: 

PROoRAn WILL SUPPORT TEE UECESSARY DIRECTION PRWECT LEADERS DEEM 
UECESWY TO PERFORM ONOINO DCD FIELD ACTIVITIES. 
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W 

TOTAL 2,505 1,316 1,102 3,323 4, 463 

-8 FY 95 TY 96 FY 97 TY 98 PY 99 

FTE6 FY 95 FY 96 FY 97 FY 98 F Y  99 

Direct 1 2 1 1 - 2  
Indirect 1 1 1 0 1 

1 

' . 2  1 1 2 
1 1 1 0 1 
1 Direct . 

Indirect . 

A106 number: ALLAOP9115 Date: / / 
Title : 
i 

Tiger  Ihu C r o m 8 r a f m r a a c e m  

Title : ENVIRONMENTAL RESTORATION 

Title : ENVIRONMENTAL RESTORATION 

Title: ENVIRONMBNTAL RESTORATION 

Tiger Team Finding Number: IWs/CF-Ol Data: 10/28/1992 

Tiger -am Finding number: 1ws/cr-02 Date: 10/28/1992 

Tiger miam Finding #umber: IWSICF-7 Date: 10/28/1992 

Tiger Team Finding m r :  IWS/CF-lO Date: 10/28/1992 

Tiger Team Finding Number: IWS/CF-11 Date: 10/28/1992 

TigeJr Team Finding Itumber: IWS/BHPF-l Date: 10/28/1992 

Tiger -am Finding number: 1ws/~-l2 Date8 10/28/1992 

Title: ENV1R-L RESTOR11TIOH 

Title: ENVIRO-AL RESTORATION 

Title: ENVIRONMENTAL RESTORATIOU 

Title: ENVIRO#HENTAL RtSTORATION 
I 

FX94-96 AD8 Crommrofmronoom 
ADS I: -1130 
Title : 
Transferred in it6 entirety: 
Explanation of change: 

I 

n94-98  AD^ Cromrrmferencoa Contintad 



- MILESTomS Cont imud  
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Roadmap: Y ' Current Year Workplan: Y . safety and Eealth: 4 

The CMS plan will be prepared and eubrmitted to the EPA and NMED in compliance with i! 
the BSWA module. ' I 

Description: . .  

~~ ~~~ ~ 

nilemtone No.: 19017130 
Title: EPA/NMED DRAFT; C0)LPLETIW OF cw8 
Planning Date Target Date Level: HQ Keyword: SA 
04/29/1999 04/29/1999 
Driver ~amn: 3004U Drivar Referenca: ESWA MODULE 
PRESENT IN Tiger -am: Y Program Execution Guidance: Y 

Demcriptionr 
Roacbnapr Y Current Year workplan; Y Safety and Eealth: 

Tho draft CMS report will bo m a t t e d  to EPA and N-, am required by the 
p.dt . 

.5 I 
4 

I-' Dotril Funding profile 
:.I 

~ ~ ~ ~~~~~ ~ ~ ~-~~ ~ ~ 

DESC: ASSESSHEHT-RCRA/CE~ SUB-DESC: D I 
PROGRAMS EM TITLE: TA-36,060, AND -71 

FY95 DRIVER CATEGORY 
BCR CODE -93 APPR -94 PRES I y 9 4  APPR PLMl PRIORITY 1 '  TAR6ET PRIORITY 1 

EW2 0 103 0 1 834 3,037 0 
3 5EW20 100 0 0 '  ' 0  
3 9 m 2  0 100 * o  0 0 

0 0 '  0 

- 
TOTAL 834 3,037 0 '  

A 0 
B 0 
c .  4, 382 
D 0 
E '  0 
F 0 
G 0 
H 0 
I 0 

0 
0 
0 
0 

0 
0 

0 

0 -' 

0' 

0 
0 -  

2,505 
0 
0 
0 
0 
0 
0 - 

. TOTAL 4 ,382  , 0 . 2,505 0 I 
(W1.r. in %hOU8mdm) 

(BiloDE R 95 FX 96 FY 97 FY 98 FY 99 

EW2 0 10 3 0 1 4 ,382  1 ,316  1, 102 3,329 4 ,461  
3  SEW^ 0 100  0 0 0 0 ' 0  
3 9EW2 0 100 0 0 0 0 0 
3 9EW2 0 1 00 0 0 0 0 0 

TOTAL 4,302 1 ,316  1, 102 3,323 ' 4,463 
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U - 1 1 3 0 -  - 

, 3. current y e a r  ( ~ ~ 9 3 )  Description: 

m s t  Los Alamoe National Laboratory (W) Direct pull ~ i m e  Equivalente 

This Activity Data Sheet (ADS) is partially fundmd by FY92 carryover 

The RFI work plan will be submitted to EPA and the New Mexico 
Environmcmt Department (NMED) in early PT93. 
work will begin to preparo for the field inveetigation including 
preparing contracts and permitting requirenmnte. 
VCAe will be conducted as appropriate. 

(-8) (2.0) will be asoociated with RFI work plan preparation. 

dollars. 

4. Budget Yoar (R94) Description: 

EVI fiold work, Phaso 1 sampling, will begin i n  R 9 4  with a focus on 
sampling of inactive firing mites. 
mvolopmant of an EVI phaie report will begin late this R as 
analytical rosults kcamrcr available.. 

* VCIIlr will k conducted as appropriate. 
Xo8t sampling and analysis co6ts will k as8ociated w i t h  subcontracte. 
I A U L  Dimt'FTE8 projockd at (2.0). 

' 5 .  Planning Pear ( ~ 9 5 )  Deacriptionr 

' completion of Phaeo 1 rampling analysir. 
coplploti~ of Phame 1 report. 
Prepare contract. and mobilize for required sampling. 
propare 0-10 analysir urd report. 
Conduct VCLU am appropriate. 
m e t  sampling and analysis costs will be aseoci8ted with subcontract8. 

. LhUL Diroct m e  projmctod at 1.0. 

6. 

. *  

Outyears (=OS-99) Description: 

Phase 2 field work will k comploted in FY96. 
aemeesnmnt will also bo conducted. 
!rho RII report will bo completed in R96. 
Initial dovolopmnt of tho am will kgin in Ips7 including pilot 
studies, - 
cm to bo completed in m99. 
VC.. will bo conductod basad on availability of fun-ding and waste 
disposal capacity. 
m e t  sampling and analyeis costs will be associated w i t h  eubcontracte. 
LUL Direct m e  are projected to range from 1.0 to 2.0. 

sanrple analyeie and data 

- continued : 
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- ~ ~ ~ T I I R  Continued 

.The cost estimate was prepared by using the cost review and update 
technique. 
the same program/project for internal logic , completeness of 8cope 8 

assumptions, and eotimating methodology' The estimates are then updated f o  
reflect the cost impact of new conditions. 

ADS specific assumptions are as follows: 

An eathate is conrtructed by examining previous estimates of 

, 

8 .  

The RFI work plan had not yet been subaaritted; therefore, the technical 
scope of work, the schedule, and the emtimate for this ADS are 
primarily parmmtric and reflect the project - leader a E 8 echeduler 9 E 8 and 
ertimator'r best .judgment a8 to what will be performed. 

The RFI work plan is currently scheduled to be submitted to EPA in 
April 1993. Upon approval of the work plan, those elements of the 
technical scopa of work, schedule, and/or estimate requiring adjustment 
will be the basis for a Baseline change Proposal (BCP) submittal and 
will be incorporated when approved. 

Key IS8UOSS 

Funding is the primary key issue. 
for deliverable6 (milemtoner), funding must remain within an 
appropriate range. Delaying or deferring funding will cause delays in 
accaorplishing scheduled work and result in milestones being purhed out. 
Availability of ContraCtOI support, including analytical support, is 
a180 a mignificant key imsue. Contract support must be available at 
the required time for accomplishment of field work and the analysis of 
samples. nobile field laboratories are being conrtructed to enhance 
analytical capacity and reduce program costs. 
Insufficient mixed waate disposal facility capacity. 
storage/dispsal facility is planned for disposal of ER-generated waste 
at LMJL. 
Framework .nd rimk assessment studies must be cumpleted under ADS 2105 
and guidance/inforaaation provided to the OU project leaders. 
conristent technical approach to site characterization io depemdent on 
this guidance/infornution. 
Decontamination and decoaamissioning (DLD) schedules are driven 
indirectly by Ell Program regulatory reguirexmtne because they will 
impact RkI field m r k  schedules. 
required to amat ESWA module scheduler and ea8uro a cost effective 
program. 
The BSWA madule schedule must be modified to reflect available funds. 
The EvI/cwS mchedule for this 00 is currently within the ESWA nodule 
10-ye.r window. 

To k able to meet the requirements 

A mixed waste 

A 

Effective DLD/ER integration is 

9 .  Regulatory Driver8/Consaquencem: 

- Immm~tVI C0lrtiau.d. 
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- ~URIUTIM c0prtinu.d 
until the RFI work plan has been completed. . _  

Key decision points under DOE Order 4700.5 for Major SyEtem Acquisition and 
Major Projects are linked to the RFI work plan, RFI report, CMS work plan, 

. cws roport, and VCA plans. 

'OU project management documentation is -included in the RFI work plan, cMS 
work plan, and VCA plans. Sunmillance and maintenance plans will be 
included in.the RFI report, Cns report, and VCA plans, as appropriate. 

Readiness r o v i m  will be completed am part of the RFI work p)an, CMS work 
plan, and VCA plan review. 

.PUNNING LEVEL 

1. Impacts on -95: 

In order to met target funding levolm, funding will be decreased by 
$1,877K. 

This decreame in funding remults in increased r i r k  to the Program am 
this decreases contingency/managmmnt reserve to.cover unanticipated 
Program requirrrwnts. 

2. Impacts on outpars: 

woam . 
- DISCRIPTIOW OF -X DRIV6M 
GAIL: i 

Clean Air Act (a): 
for hazardous Air Pollutants (NESBIIP) during site characterization and remediation 
activitiaa. 

The Laboratory must comply with CAA National Weei o n  standards 

cERQ.cLt 
Comprehensive Lnvironmantal Romponme, Conpeneation, and Liability Act (CERQa): 
Laboratory m u t  camply with CERCLA cloanup requirements as directed by DOE order 
5400.4 (CERCLA Roquiramnts). 

The 

DOE : 
Departmoat of Energy (DOE): 
including DOE Orders i n  tho 5400 and 5800 eerier, (e.g., 5400.4, CERCLA Requirements; 
and 5820.2A, Radioactive Waste Management). 

Tho Laboratory must comply with DOE requirements 

FED : 
Federal (FED): The laboratory must comply with a variety of  federal requirements ' 

(e.g., E011988, Floodplain Management: EOll990, Protection of Wetlands: Fed. - DI8CRIPZIool OI m m R Y  DRIVERS CO&hU.d 
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operations office: A L I A  ID No.: 1132- . Last update: 02/03/1993 
ADS Title: TA-39 

Project TitletTA-39 REHEDIATION Pacility/WAG:N/A 
Installation: Los AwuIOs NATIONAL LABORATORY CID: ALENG36 

WBS No.: 1. 4. 2. 6. 1.20 Category: ER Appr.: D PPPr PY95-99 

Line Item No.: TPC : 0 TEC : 0 
contig : 0 % Overhead: 5 
coot Locz L ' Scbed. Locr W scope Loc: L 

\/ 

Environmental Restoration and Waete Management Five Y e a r  Plan 
Activity. Data sheet FY95-99 

' 

ALIA-1132- - Page : 1 
. Date: 02/03/1993 Time: 11:55 ' 

IUASTE =PES 4 %  of F Y ~ S  Dollars) 

F.0. POCI BITNER, Km 
EO POC z HARRIS, R. 
Auxiliary Fields: 1. ER 2. 

Phone: 505-845-4606 
Phone: 301-903-8199 ' 

3. 

BLW: 0 TRU: 0 TRUItIX: O L L W :  0 LLWM: 0 EAZ: 0 SMlT: 0 GTCC: 0 

CAA.:  Y CWA: 19 SDWA: 1R RCRA: Y 3004U: Y ' TSCA: r0 CERCLA: Y 
=PA: Y DOE: Y 0SBA:Y I A G : N  ORD : #  ST z Y  TRI r N  FBDzY 

- smpury mading Profil. 
PP95 DRIVER CATE6ORY 

BLR -93 APPR FY94 PRES -94 APPR PLw PRIORITY1 TARGET PRIORITY1 - 
OE. 930 
CE 0 
GPP 0 
LI 0 

TOTAL 930 
m 6  1 

- 
Dir-P ' 2 
lad-P 1 
Dir-T 2 
lad-T 1 

3, 016 
0 

' 0  
0 

3, 016 

2 
.1 
2 
1 

0 A 0 
0 B 0 
0 C 7,288 
0 D ' 0  

E 0 
0 F '  0 

6 ' .  0 
B 0 
I 0 

TOTAL 7,288 
- 

0 

0 
0 
0 
0 
0 
0 
0 

0 '  
0 
0 

3,702 
0 

' 0  
0 

7 0  
0 
0 

0 .  5, 702 

(Dollar8 i n  ThOU8aBd8) 
FY 95 FY 96 FY 97 PP 98 FY 99 

7,288 2,361 1,973 359 5, 667 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

TOTAL 7,288 2 ,  361 1, 973 359 5,667 
PLMllIlO WVIt c0ntinu.d 
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-94-98 ~roemroferoacem continued 
same ADS aa ADS1132. r 
- ItrL1LsmlmS 

nilemtono NO.: 20012130 

Planning D a t e  T u g a t  Dato Level: BQ Keyword: SA 
T i t l e :  EPA1-D D m  OF RFI WORK PLAN COMPLE- 

03/18/1999 03/18/1993 
D r i v e r   am: 3004U D r i v e r  Reference: ESWA MOD= 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Dm8CriptiOn: 
Roadmap: Y Current Y e a r  Workplan: Y safe ty  urd Eealth: 

Tho M I  work plan w i l l  includo mampling, program management, qua l i ty  aeaurance, 
health and mafrty, rocorde managemant, and camnmunity rolationm plane, am required by 
the ESWA module. 

Mileetone NO.: 20014130 

Planning Dam Targe t  D a t e  Loved: EO Keyword: SA 
05/02/1995 05/02/1995 
D r i v a r  10-r 3004U D r i v e r  Referancat ESWA MODULE 
PRESENT IU T i g e r  Team: Y Program Execution Guidance: Y 

T i t l e :  E P A / m  DRUT OF PEl m T  C-TE 

Roadmap: Y Current Y a a r  Workplan: Y Safety and Eealth: 
De8cription: 

A d r a f t  phame one report w i l l  be submitted to EPA and UHED reporting the  remultm of 
RPI phame . .  o m  invemtigationa. 

~ ~~~~ 

nilemtone NO.: 20014330 
T i t l e :  ISPA1-D DRAFT; COMPLETION OF RFI 
Planning D a t e  T u g . +  D a t e  Level: EQ Keyword: SA 

D r i v e r  IO-: 3004U Driver Reference: ESWII MODULE 
02/20/1997 02/20/1997 

PRESEWl! Ils T i g e r  Team: Y Program Execution Guidance: Y 

Demcription: 
Roadmap: Y Current Y e a r  Workplan: P Safety and Eealth: 

The ESWA module requires reporting of RFI remultm. 
delivered to EPA and lOItg0. 

The d r a f t  report w i l l  be 

a 

nilemtono NO.: 20015130 
T i t l e :  EPA/WIIGD DRAFT OF CMS PLAN C m  
Planning D a t e  Target D a t e  Level: EQ lteyword: SA 
09/16/1997 09/16/1997 
D r i v e r  ~ame: 3004U Driver Reference: ESWA MODULE - nILBs- Continued 
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PARGET LEVEL 

1. Technical scope: . 

This Operable unit (OU) consists of several potential release sites which 
comprise an area of approxiznately 35.2 acre.. 
sites, a waste dispoeal pit, xaterial Disposal m e a  Y #  and a septic tank. 
since 19538 Technical kea-39 (TA-39) (Ancho canyon site) has been 
operated by the shockwave Physics Group and consists of five firing points 
and several gun sites. Potential contaminants include radiOnUClid@E, high 
explomives, .heavy metalm, and hazardous chemical.. Possible remedial 
alternatives vary in scope from selected removal followed by institutional 
control. to removal and disposal of larger volumes. 
constitutes the Romource Conmarvation and Recovery Act (RCRh) Facility 
Invertigation/Corrective Measures Study/Corrective Weasurem Implementation 
(RFI/cwS/cIII) and Voluntary corrective Actions (v-) for this operable 
unit (OW). 

The sites include firing 

This activity 

2. Activitiem completed to Date: 

I Preliminary Aasesmmnt/Site Investigation (PA/SI) document submitted to 
Envirorrmental Protection Agency (EPA) Region VI, October 1987. 

and New ntrxico Environmental Improveufbant Division ( N m I D ) ,  December 
1988 . 

* During -69, preliminary IVI scoping activities were conducted. 
Uo activity during moo and ~ 9 1 .  
Initiated preparation of RPI work plan in FY92 including: 
relationm plan, records management plan, project management plan, 
quality amsurance plan, and sampling plan. - 

Solid Waste nanagemnt Unit (Snnn) Report rubmitted to EPA Region IV 

commnurity 

3. Current Year (-93) Description: 

Complete development of the RPI work plan. 
The draft RFI work plan will be mubmitted to EPA and New nexico 
Environment Department (mm) in nap8 1993. 
Contractm for Phame 1 RFI will be initiated. 
A pilot study of ourface mtabilization of firing sites will begin. 
M0.t Lo6 A l m s  National Laboratory (LAWL) Direct Pull Time Equivalents 
( m a )  (2.0) will be asmadated with RPI work plan preparation. 
This Activity Data Sheet (ADS) is partially funded by PT92 carryover 
dollars. 

4. Budgot Y e a r  (-94) Deecription: 

Conduct VCAS a8 appropriate. 

The surface stabilization pilot study will continue. 
RFI Phame 1 im scheduled to begin early in -94. 
Development of the RPI report will begin. 

- MARMTIVE m t i n u e d  
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-. ~~ARRATIVI Continued 
databases on eimilar system or aubsystems. 
performed on the data to find correlations between coat drivers and 
other system parameters, such as design or performance parameters. The 
analysis produces -cost equations or cost estimating relationships which 
can be used individually or grouped into 'more -complex mode.. 
Cost Repiow and Update Technique: 
examining previous eatimatem of the same program/project for internal 
logic, comrpleteness of scope, assumptions, and estimating methodology. 
The estimates are then updated to reflect the cost impact of new 
conditione or estimating approaches. . 
Direct/Indirezt FTB ASS~mpti0118: (1) Direct and Indirect I?PEs are a 
part of OE only, (2) Indirect resources ( 8  and PTES) are based on 
Direct E'!PE effort, (3) Mter estimating Direct m a ,  Indirect coet is 
derived am a percentage (81.0I)  of the Total cost of Direct ?TE salary 
plus fringe, and (4) Indirect FrEs a m  calculated by dividing the total 
estimated Indirect' cost by the cost per Indirect FTE supplied by the 
LAWL Indirect Program office. 
Cost mstimatiag Asaunptionm: (1) official LMIL salary factors (salary 
+ fringe) for Direct labor are used, (2) Official LUL escalation rates 
ar publimhed in the LANL Financial Management Bandbook are used, (3) 
Ganeral materials and servicea (NLS) i a  based on FY92 ER NLS costs, 
and (4) mjor procurement (contracts, large purchase orders), is 
entimated aeparatmly from General MLS, it is not based on prior yearm' 
major procur-nt. 

statistical analyeie ie 

An estimata is constructed by 

The cost ostimato was prep-d by uring the cost review and update 
technique. 
the mame programlproject for internal logic, cumpleteness of mcope, 
anmumptiona, and ortimating pvthodalogy. 
to reflect tho cost impact of new conditions. 

ADS specific asrumptions are as foil-: 

Tho RFI work plan ham not-yet beon submitted; therefore, the technical 

A n  ostimate is constructed by examining previous estimates of 

The estimates are then updated 

. 
mop. of work, the mcbedule, and the estimate for this ADS are 
primarily parmmtric and reflect the project leader's, schedulerms, and 
(~stimator~r k a t  judgment as to what will be performed. 
The RFI work plan im currently scheduled to be submitted to EPA in 
narch 1993. upon apprmal of tho work plan, those elements of the 
technical mope of work, schedule, and/or estimate requiring adjustment 
will b. &e basis for a Baseline Change Proposal (BcP) submittal and 
will be incorporated when apprmd. 

8. Key Immuen: 

Funding is the primary key ilrsue. 
for deliverables (milestones), funding muat remain within an 
appropriate range. 
accompliahing scheduled work and reault in milestones being pushed out. 

To k-able to meet the requirements 

Delaying or deferring funding will cause delays in 
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and 3005 of RCRA. These require corrective action for all releases of 
hazardous waste or hazardous constituents from any solid waste management 
unit at a treatment, storage, or disporal facility seeking a permit, 
regardless of the time at which the waste was placed in such unit and 
provides the authority to review and modify the permit at any time. The 
decision to issue this permit is based on the assumption that all 
information contained in the permit application is accurate and that the 
facility will k operated as specified in the permit application. 
inaccuracies found in the application may be grounds for termination or 
modification of this permit (see 40 CFR 270.41, 270.42, and 270.43) and 
potential enforcement action. 

Any 

The primary regulatory driver for this activity im the HSWA module of the 
Laboratoryea RCRA operating permit, which requires correctivm actions under 
RCRA sectionm 3004(u) and (VI. 
Comprehenritn Environmental Response, compensation, and Liability Act 
(CxtcLh), am rpecified in DOE Order 5400.4. 

WEPA docmentation requirements will b. integrated into the RFI work plan, 
IVI report, a s  work>plan, Cns report, and VCA planm, am appropriate. . 

The Laboratory &st almo comply with 

Detailed milestonem for major phases of field work cunnot be identified 
until the IVI work plan ham been completed. 

Key decision points under DOE Order 4700.5 for najor system Acquisition and 
Major Projectr are linked to the RFI work plan, IVI report, CMS work plan, 
CWS report, and VCA plane. 

OU project managcllwnt docurnmtation i r  included in the IVI work plan, CnS 
work plan, and VCA plana. Surveillance and maintenance plana will be 
included in the IVI report, clts report, and VCA plans, am appropriate. 

madineem raviewm will bo completed ar part of the RFI work plan and CWS 
work plan review. 

u 

PLAwlpIlRO LEVEL 

1. Impacts. on m b b r  

In order-to meet target funding levelm, funding will be decreased by 
$1,586Ko 

. .  

This decrease in funding resultm in increased risk to the program as 
this decreames contingency/managcrmen+ rememe to cover unanticipated 
Program requirement.. 

2. Impacta on outyearst , 

- NARRATIlm continumd 

I 
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FTE# FY 95 FY 96 ' FY 97 PY 98 FY 99 

0 .  ' 0 0 0 0 D i r e c t  
Indirect .O 0 0 0 0 

r... 

w m  fdva (Dollar8 i c l  ThOUD8ndD) 
BCR cat. ET 95 R 96 R 97 FY 98 FY 99. r I 

0 ,  
0 
0 
0 

0 0 
0 0 
0 0 
0 0 

0 
0 
0 
0 

0 0 0 0 0 

-8 FT 95 FY 96 ?Y 97 FY 98 RI 99 

D i m c t  0 0 0 0 0 
Indirect 0 0 0 0 0 

.-. . .  
... . .... - .. 

I 
i 

.: i .. . .  
.:-. 

A106 c r O 8 8 ~ f O r O ~ C O 8  

!! A106 Uumber: W O P 9 1 1 5  Date: / / 
Title: 

?X94-96 ~ 8 8 ~ f O ~ ~ 8  

ADS #: -1135 
T i t l e  : 
Transferred in its antiretya 
Explanation of Change: r SSPW ADS am ADS1135. 

. .  

- HI- 
1 

nilemtone woe: 2lOl4480 
Title: CLOSURE REPORT/CERTI?ICJLTIOW COMPISTE 
Planning Date T m p t  Date Level: EQ myword: SJh 
02/03/1993 02/03/1993 
D r i v e r  Naumr RCRIL Driver Reference: Rcm PERR~IT 
PRESENT ILO Tiger Team: Program Execution Guidance: Y 

- MI- Coatinuad 
Roadmap: r current Y e a r  Workplan: Y safmty and Eealth: 
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1. Technical' scope: 

Technical Area-40 (TA-40) Scrap Detonation Site, an inactive site used to 
detonata scrap high explosives, is to be closed. 
plan was submitted to the N e b  Mexico Environmsntal Improvement Division 
(NHEID), now ~ e w  nexico Environment Dopartmen+ ( N ~ D ) ,  in September 1985. 
Tho clooure plan was updated in n90, including plan6 for sampling of the 
site and detonation area to determine the extent of contamination. 
contaminated soil, i f  any.is found; may need to be 
re~~wed/treated/dirposed of as hazardous waste. 
approved by NJIED. 

The original closure 

The Closiue Plan warn 

2. Activities completad to Date: 

A closure plan wae submitted to XWED in S e p t e r  1985. 
The plan vao updated in 11190, along with plans for eampling to 
determine the extent of contamination. 

' 

3. current Year  (R193) Description: 

* 

4. 

nodify cloeuro plan. 
Conduct field work activities. 
conduct data assermmnt. 
Romdiate site based on reeultm of site investigations. 
verify rasultr of remedial actions. 
Publish Final Closure Report. 
obtain Cloruro Certification. 
Thio Activity Data Sheet is funded by FY92 carryover dollars. 

0udqet m a r  (?Y94) Description, 

No activity; no ?.unding requested. 

5. Planning Y o u  (R95) Description: 

6. Outpus (m96-99)~ 

No activitpt no funding roquested. 

7 .  m y  - 8 v t i O a 8  

Roy aosuaptione for implementing tho toe  nlamoo National Laboratory (LII~SL) 
Emironmanta1 Restoration (ER) Program am mcheduled include: - t-ly reviow and approval of closure documsnts/activitier by #NED; - mufficient funding during FY92 to support the field work and data 

analyris/roduction efforts. - ImURhTIM C0mtimu.d 
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* Thie ADS contain6 units that received waste after November 1980 and is 
regulated by the State under 3004(a) of RCRA. Therefore, thie closure 
ADS is not parametric and har schedule/estimating . .  aseumptions that are 
applicable only to closures. 

8. Key Issues 
I 

Hone. 

9. Regulatory D: ~-ers/consequencee: 

The primary reaulatory'driver for this activity ie the RCRA closure 
requirement. .awever, the HSWA module of the Laboratory'e RCRA operating 
permit, which requires corrective actione under RCRA sections 3004(u) and 
(v) is also appropriate. Additionally, the Laboratory must aleo comply 
with Comprehensive Bnvironwntal Response, Comrpensation, and Liability Act 
(CIRCW), am spocified in DOE Order 5400.4. 

Regulatory Driver Affected Scope/Comt/Schedule consequences 

RSWA nodule VI11 R?I/C118 cost and schedulem Notice of' 
ID t ~n0890010515 to achieve identified Deficiency/ 

MxLEsTONES, which are Notice of 
consistent with annually Violation and 
updated Installation Work associated 
Plan . . penaltiem 

Pursuant to the Solid Waste Dispomal Act, as amended by RCLU, am amsndod 
(42 D.S.C. 6901,.et meq.) and the HSWA of 1984, a permit is iemued to the 
U.S.  Dot Lorn Alamos Area Office and the University of California, doing 
businesr am LOO Alaaaos National Laboratory (hereafter called the 
Permittee) to operate a disposal facility at the location stated above. 

The Permittee mumt c q l y  with all the term and conditions of this permit. 
Thim permit coamists of the conditione contained herein (including the 
attachments). 
hazardous waste management activities comply with all applicable Federal, 
statutory, and regulatory requir-nts. Applicable requirements are those 
which &re found in, referenced in, or incorporated into that version of 
RClU or tho regulations promulgated to RCRA that are in effkt on the date 
this permit is issued (see 40 crrr'270.32 ( c ) ) .  

said conditionr are needed to insure that the Permittee'e 

This permit is iemued in part purruant to tho provieion. of Section. 201, 
202, 203, 206, 207, 212, 215, and 221 of which modified sectionm 3004 
and 300s of RCRII. 
harardoum waste or hazardous constituents from any solid wamte management 
unit at a treatment, storage, or disposal facility seeking a prmit, 
regardleer of the time at which the waste waa placed in euch unit and 
provides the authority to review and modify the pennit at any time. 

Theme require corrective action for all releasee of 

The 
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DICSCRIPTIOI OF -RY DRIVERS C O n t h U O d  
activities, and RCRA TSD activities (e.g., 29 CFR 1910.120). 

R3004 : 
3004u: 
(RSWA) 3004(u) and (v) requiremsntm of the Laboratory's RCRA operatin permit. The 
RSWA module war effective nay 23, 1990. 

The Laboratory must comply with the Ilazardous and solid Waste Amgndments 

RCRA: 
Resource Coneervation and Recovery Act (RCRA), 
Treatment, Storage, and Disposal (TSD) requirements under the Laboratory's E R A  
operating permit. 

The Laboratory muet comply with RCRIL 

ST s 
State (ST): The Laboratory m e t  comply with New Hexico state etatutes (e.g., 
Razardoue Waste Act of 1977, Radiation Protection Act of 1978, and solid Warrte Act 03 
1990). 

i 

, 

... 
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m a  PY 95 PY 96 FY 97 = 98 -.\ FY 99 

Direct 1 1 1 1 0 
Indirect 1 1 0 1 0 - 
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\ 

TOTAL 62 3 802 394 573 69 

F T B m  III 95 R 96 R 97 FY 98 R 99 

OE 623 802 394 573 69 
c8 0 0 0 0 0 

0 0 0 
0 0 0 LI 0 0 

GPP 0 0 .  

.-. _ .  ... - . -  _ _  ... 

._ 
r 

3 

.... :. .. . 
jj i ... 

Direct 1 1 . 1  1 0 
Indirect 1 1 0 ' .  1 I "0 . 1 i 

- vigor m u  Cro~~rmferoneem 

Title: EBlVIROUMBWTAL RESTORATIOIO 
Tiger Team ?inding Numbor: Iws/cr-ol Date: 10/28/1992 

Tiger Team Finding lOurPakr: 1ws/cr-02 Date: 10/28/1992 

Tiger Team ?inding loumber: ms/cr-7 Data: 10/28/1992 
Title: EWVTRONMEUTAL RESTORATIOIO 

Title: SUVIRON-AL RESTORATIW 
Tiger TO- Finding umber: IWS/CF-lO Date: 10/28/1992 

Title: ENVIROIVUEttTAL RESTORATION 

Title: ENVIROUnlmTAL RESTOR&!CIoW 

Title: SWIR0"TAL RESTORATION 

Title: SWIR0"TAL RESTORATIODP 

Tiger ~ a a m  Finding tsumberr nos/cr-11 Data: 10/28/1992 I 

Tiger Team Finding Number: IWS/C?-12 Date: 10/28/1992 

Tiger Team ?inding Number: IWS/BXP?-l Data: 10/28/1992 

Fr94-96 AD8 C r O ~ 8 r O f O ~ ~ 8  
ADS- #: AuIs1136 
Title : 
Tranmferred i n  ita entirety: 
Explanation of change: 

~ a m a  ADS am ADS1136. 



mgs DRIVER CATEGORY Continued 
EW2 0 10301 270 59 O A  0 0 0 o i  
35EW20100 0 0 0 B 0 0 0 0 
3 9EW2 0 1 0 0 0 0' o c  si0 0 623 0 ;  
3 9W920 100 0 0 O D  0 0 0 0 .i 

0 .= 
*; 

E 0 0 0 

6 -  0 0 0 .  0 
E .  0 0 0 0 
I 0 0 0 0 :  

- 
TOTAL 270 59 O F  0 0 0 0 '  

- TOTAL 910 , 0 623 0 g,; . _  

i 

EW20 10 3 0 1 910 802 394 573 69 
3 SEW2 0 100 0 0 0 0 0 
39m2 0100 0 0 0 0 0 
3 9 m 2  0 100 0 0 0 0 0 

910 802 394 573 69 

(bs11.m Thoumd8) 
BCR COD8 FY 95 FY 96 FY 97 ?Y 98 II 99 

EW2 0 1030 1 623 802 394 573 69 
3 5EW2 0 100 0 0 0 0 0 
3 9 m 2  01 00 0 0 0 0 0 r 3 9EW2 0 100 0 0 0 0 0 

1 TOTAL 623 802 394 573 69 

RmMzm 
TAmET LEVEL 

1. Technical Scopa: 

Technical Area-43 (TA-43) i 8  the Health mmearch Laboratory (RRL) near the 
Loe Alamom Hodical Contor. BRL warn firmt occupied in 1953 by group. doing 
bioamdical and induetrial hygiene remearch. 
diverme with remearch in toxicology, geneticm, pathology, biophymice, and 
neurobiology. Thim operable unit (O IJ )  consilrtm of metnral potential 
releaee sitee covering an area of approximately 1 acre. The area i r  
potontially contaminated from part outfallm. Potantial contaminants 
include radioactive waste and corrosion inhibitor.. Poemible remedial 
alternativem vary from selectod maoval of small wlumoe to the lese 

Current operatione are more 

r 
- mmWfI\R Continud 

I 

I 
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- IURRATIM Continued 

* LANL Direct FTEs are projected to range from 0 to 1.0. 
m s t  sampling and analysis costs will be associated with contracts. 

Key assumptions for implementing the LML Environmental Restoration (ER) 
Program as scheduled -include: sufficient subcontracting capacity, 
sufficient analytical capability -- especially mixed waste, adequate 
funding as needed, timely review and approval of aarardous solid waste 
Anendments (HSWA) documentation by EPA. runding estimates are based upon 
the best professional judgment of the effort required to meet the 
deadlines of the ESWA module as specified by SPA in the RCRA operating 
p a t .  
funding will be adjusted to accurately reflect historical experience in 
theme tasko. 

Am the Program develops a historical record of theme activities, 

xey assumptiono used to.prepue mcop, cost, and schedule.baselines are 
presented below: 

Ir 

Ir 

Bottoms-Up Technique: Generally, a work atatemant and set of drawings 
or rpecifications are used to "takeoff" material quantities required to 
perform each discrete task performed in accomplishing a given operation 
or producing an equipnumnt component. Frau these quantities, direct 
labor, equipaent, and overhead coots are derived and added thereto. 
Specific Analogy Technique: 
cost of an item used in prior ryetam ar the barir for the cost of a 
similar item in a new system. 
account for difforencas in relative complexitier of performance, 
design, and operational characterimticm. 
Parametric Technique: 
bases on rimilar ryoteau or r u b o y s t .  
performed on the data to find correlations b e t w n  cost drivers and 
other system parameters, such am design or performance parameters. The 
analysis producem coot equationm or cost estimating relationmhips which 
cam ba used individually or groupad into more complex modes. 
Coat Review and Update Techniques 
examining previous ostimatem of the same program/project for internal 
logic, caolgletenesm of scope, 8srrrmption0, and estimating methodology. 
Tha emtimatem are then updated to reflect the coat impact ofgnew 
conditicmm or emtimating approachom. 
Direct/Indirect FTE Amsumptionm: (1) Direct and Indirect FTEs are a 
part of operating expenditures (OB) only, (2) Indirect resources ( $  and 
FTEr) are bared on Direct effort, (3) After estimating Direct m a ,  

specific analogier depend upon the known 

Adjurtrwntm are made to known costa to 

Paranmtric technique requires historical data 
Statistical analysis is 

An ertimato is constructed by 

Indirect cost is derived am a pmrcentago (%l.OI) of the Total Cost of 
Direct FTE salary plus fringe, and (4) Indirect FTEs are calculated by 
dividing the total estimated Indirect coot by the coat per Indirect f i ~  
mupplied by the LAloL Indirect Program Office. 
Coot Eatimating Assumptions: (1) Official LML salary factors (salary 
+ fringe) for Direct labor are used, (2) Official wI#L escalation ratee 



. .  

- 
The RFI/CMS schedule for this OU is currently within the HSWA module 
10-year window. 
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Regulatory Driver Affected Scope/Comt/Schedule conaequencoe 

ESWA nodule VI11 RFI/CnS cost and mchedulem Notice of 
ID # 1310890010515 to achieve identified Deficiency/ 

ULESTOWES, which are Notice of 
consistent with annually violation and 
approved Installation Work ammociated 
Plan . penalties 

Pursuant to tho Solid W a s k  Disposal Act, as ametnded by RCRA, as amended 
(42 U.8.C. 6901, et req.) and the ESWA of 1984, a paxmit is ismued to the 
U . 8 .  DOE Lor Alrmom Area Office and the University of California, doing 
buminesm as Lo6 Alrmom National Laboratory (hereafter called the 

9. mgulatory ~rivers/~onsequencem: 

.i - 

Thio permit is issued in part pursuant to the provimionm of Sectionm 201, 
202, 203, 206, 207, 212, 215, and 224 of l?S#A, which modified Sections 
3004 and 3005 of RCRh. 
of hazardous wamte or hazardous constituentm from any molid waste 
management unit at a treatment, .torage, or disposal facility seeking a 
permit, rmgardlomm of the tiPW at which tha waste was placed in such unit 
and provides the authority to review and modify the permit at any tim. 
The dociaion to issue this permit is based on the asrua~ption that all 
information contained in the permit application is accurate and that tha 
facility will be operated as mpecified in the permit application. 
inaccuracies found in the application m y  be grounds for termination or 
modification of thim permit (see 40 CPR 270.41, 270.42, and 270.43) and 
potential enforcement action. 

These require corrective action for all releasem 

m y  

The primary regulatory driver for thim activity is the XSWA module of the 
Laboratory's RCRA operating permit, which requires corrective actionm 
under RCRIL mectionm 3004(u) and (11) .  The Laboratory mumt also canply with 
'Comprehensive Environmental Response, Compen8ation, and Liability Act 
(Cnrcwr), a6 rpecified in DOE order 5400.4. 
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- DSBCRIPTIOII OF m m R X  DRXMRB Continod 
including DOE order8 in the 5400 and 5800 neriee (e.g., 5400.4, CERCLA Requiremente: 
and 5820.2A, Radioactive Waete Management). 

FED : 
Federal (FED): The Laboratory muot comply with a variety of federal requireemtna 
(e.g., EO11988,, Floodplain nanaglllent; EO11990, Protection of Wetlands; Fed. 
Facilitiee Compliance Act; Atomic Energy Act1 C Nat'l Eietorical Preaervation Act). 

NEPA-R t 
National Environiwntal Policy Act (=PA): 
requiremente for mite characterization and remediation activities and RCRA TsD 
activitiea as aet forth in DOE order 5440.1E (Implementation o f  =PA). 

The Laboratory m u t  colaply with NEPA 

-BAS 
occupational safety and Eealth Act (OS=): Tho Laboratory m e t  cormply with DIE 
requirements undar OSEA while implammnting o i k  characterietion and remediation 
activitiee, and RCRA TSD activities (e.g., 19 CFR 1910.120). 

R 3 0 0 4  t 
3 0 0 4 U :  
(BSWA) 3004(u) aad (v) requirententr of the Laboratory*s RCRII operating permit. The 
BSWA module was effectitn nay 23, 1990. 

The Laboratory must comply w i t h  the Baaudou8 and solid Wamta Anmndments 

RCRII: 
Immurco Coneorvation and Rocovary Act (Rum): .The Laboratory must carmply'with RcRA 
Treatment, Storaga, and Diepomal (TSD) requiremato under the Laboratory's RCRII 
operating permit. 1 

6T I 
Stat. (ST), The Laboratory must ocmply with New Mexico State etatuter (e.g., 
Eazardous Waste Act of 1977, Radiation Protection Act of 1978, and solid Waate Act oi 
1990) . 

.1 
r 

I 

I 
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W B T  w\RL (Dollars in Thousands) 
BCR C a t .  FY 95 R 96 R 97 s FY 98 FY 99 

OE 5,955 7,763 617 376 0 
CE 0 0 0 0 0 
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

ToTAfi 5,955 7 , 763 6 17 376 0 

I k - p ~ ~ l s l s x l l ~  LEVEL Confinud 
-a 

FTES FY 95 FY 96 FY 97 PY 98 FY 99 

D i r e c t  3 3 1 0 0 
Indirect 1 1 1 0 0 

i 

i 
4 

?TES R 95 FY 96 R 97 F?t 98 FY 99 

D i r e c t  3 3 1 0 0 
Iadirect 1 1 1 0 0 

I 

A106 number: A L L M ~ P P I ~ ~  D a t e :  / / 
T i t l e  : 

m94-98 Crossrefomacos 
ADS t: AT;LcL1140 
T i t l e  s 
Traneferred i n  its entirety:  
Explanation of change: 

-94-98 a ~ 6  crosmmforoacos continuad 

b 



ALLA-1140- - 

:f 

- 
. . . .  BLR CODE FY 95 FY 96 FY 97 FY 98 FY 99 . 

; 
EW2 0 10 3 0 1 . 0,019. 7,763 617 ' 376 0 
3 SEW2 0 100 0 0 ' 0  0 .  0 
39EW20 100 0 0 0 0 . .  0 
~9m2oioo . 0 0 0 0 0 . 

TmAL 9,019 7, 763 617 376 0 

, 

?: 

-, 

F.95 DRIVER CATEWRX COUthUOd 
FY95 DRIVER CATEGORY 

BLR CODE PI93 APPR PY94 PRES FY94 APPR PLAN PRIORITY 1 TAR6ET PRIORITY 1 

EW2 0 1030 1 886 3,  064 O A  0 0 0 0 
0 0 O B  0 0 0 0 
0 0 o c  9,019 0 5, 955 0 
0 0 O D  - 0  0 '  0 0 

r 

.i ..' .- 

.: .-. 

-. 
.. .- 

. 

E 
886 3.064 O F  

G 
E 
I 

0 
0 

0 
0 

0 0 
0 0 
0 0 - 

TmAL 9,019 0 5,955 0 

- 'PAIIOIT trlcva (Dollars in Thoumu~ds) 
BLR CODE FY 95 96 Et 97 FP 98 ?Y 99 

EW2 0 1030 1 5,955 7, 763 617 376 ' 0 
3 SEW2 0 100 
3 9EW2 0 100 
39EW2 0 100 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 0 
0 0 
0 0 

. .  

TOTAL 5,955 7,763 617 376 0 
I 

-TIVB 
1. Technical scope: 

Technical Area-46 (TA-46) warn originally used for nuclear-reactor rocket 
(Rover) research and dovolopnmnt (RCD). currently, RCD activities 
conducted at TA-46 includes laaers, chemistry, photochdmtry, fuel-cella, 
particle-accelerators, and surveillance. This operable unit (ou) 
comprieea aeveral potential releame aitee including septic tanka and 
associated drain fields, chemical- and waste-storage areas, sanitary 
lagoonm, sewer-ryetom outfall from a metallurgical-poliehing lab, 
building-sink, -sump, and -floor-drain outfalle, and a material fill at - wAuRaZIv8 continuod 

r 
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- IOAUIATIVE Co&inUed 
dimpomal capacity. 
noet rampling and analyeir coete will be aeeociated with subcontracts. ' * 
.LANL Direct ?TEE are projected to range from 0 to 3.0. 

Key aeoumptione for implementing the LMlL Environmental Roetoration (ER) 
Program am mcheduled include: 
mufficient analytical capability -- empecially mixed waste, adequate 
funding am needed, timely review and approval of Raeardoue soiid Waste 
LLmendmmntm ( E m )  documentation by EPA. -ding emtimatee are baeed upon 
the bamt profemeional judgment of the effort required to m e t  the 
deadline6 of tho BSWA module am specified by EPA i n  the RCRh operating 
permit. An the Program developm.an himtorical record of these activitiee, 
funding will be adjueted to accurately reflect hietorical.experience in 
them. t a m k s .  

Key aB6umptiOn8 umed to prepare .cope, coat, and 6chedule bamelines are 
prorented below: 

eufficient subcontracting capacity, 

t 

t 

t 

' t  

Bottomu-up Technique: Qenerally, a work statement and eot of  drawings 
or apocificationr are ueed to "takeoff" material quantities required to 
perform each dimcrete taek porformed in accomplishing a given operation 
or producing an quipmint component. =am there quantitiem, direct 
labor, equipment, and ovorhead costs a m  derived and added thereto. 
Specific Analogy Technique: specific analogiee depend upon the known 
coat of an i t e m  ueed in prior myateme am the bade for the coat of a 
mimilar item in a now aymtem. Mjumtnmnte are made to known coeta to 
account for difforencea in relative camploxitiem of performance, 
demign, and operational characteriaticm. 
Parametric Technique: Parametric technique require8 himtorical 
databaaem on mimilar rymtema or aubmymtema. 
performed on the data to find correlatione between cost driver8 and 
other mystom parametera, much am domign or performance parametere. The . 
analymi8 producor cost equation6 or coat ortimating relationships which 
can be utmd individually or groupod into more complex Plodea. 
Co8t Revicnr and Update Techniqw: 
examining previoum emtimatee of the mame program/project for internal 
logic, campletenoms of ecope, amrumptionm, and estimating methodology. 
Tho oatimatea a m  then updated to rofloct the cost impact of new 
conditionm or emtimating approachem. 
Direct/Indirect Ueumptionm: (1) Diroct and Indirect ?TEE are a 
part of obrating expendittaram (a) ody,  (2)  Indirect romourcea ( S  and 
-8) aro bamed on Direct FTE effort, (3) After eathating Direct -6,  

Indirect coot io derived am a percentage (8l.Oa) of the Total Coat of 
Direct FTE salary plum fringe, and (4) Indirect PTl$m are calculated by 
dividing the total eatiaatod Indiroct coot by the Indirect coet per FTE 
ruppliod by the LAIOL Indirect Program Office. 
coat Latimating mmumptiona: (1) official salary factore (salary . 

Statistical analysis is 

An estimate is conatructed by 
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The RFI/CnS mchedule for thim OU falls within the HsWA Module lo-year 
window. 

9 .  Regulatory Driverm/Conmequencem 

Regulatory Driver Affected Scope/Cost/Schedule Consequences 
HSWA nodule VI11 RFI/cnS cost-and schedules Notice of 
ID # NM0890010515 to achieve identified mf iciency/ 

MILESTOWES, which are Notice of 
. conmistent with annually violation and 

updated Installation Work amsociated 
Plan. penalties 

Purouant to the solid Waste DiSpo8al Act, as amended by RCRA, as amended 
(42 U.8.C. 6901, et seq.) and the ESWA of 1984, a pezdt is iasued to the 
U.S. DOE Los Alamor Area Office and the’university of California, doing 
businem as Loo Alamos National Laboratory (hereafter called the 
Permittoe) 

The Permittee anamt cumply with all the terms and conditione of this 
permit. 
(including the attacbnts). said conditions are needed to insure that 
the Permittee’s hazardouo waote management activitiem comply with all 
applicable Federal, mtatutory, and regulatory requirements. Applicable 
requiromento are those which uo found in, referenced in, or incorporated 
into that version of RCRA or the regulations promulgated to E R A  that are 
in effect on the date this permit io issued (oee 40 CFR 270.32 (c)). 

to operate a disposal facility at the location stated above. 

This permit coruistm of the conditions contained herein 

This pbrmit im issued in part pursuant to the provisiono of sections 201, 
202, 203, 206, 207, 212, 215, and 224 of E-, which modified Sactione 
3004 and 3005 of RCRA. 
of hazardous waste or hasardoum constitwntm from any solid waote 
management unit at a treatment, storage, or disposal facility seeking a 
p e d t ,  regardlese of the t i m e  at which the waste was placed in 8UCh unit 
and provides the authority to review and modify the permit at any time. 
Tho decision to irsue thio permit is based on the assumption that all 
information contained in the permit application io accurate and that the 
facility will k operated ar opecified in the permit application. 
inaccuracies found in the application may be grounds for termination or 
madification of thio permit (see 40 CIR 270.41, 270.42, and 270.43) and 
potential mhforcemmnt action. 

Theme roquire corrective action for all releases 

m y  

The primary regulatory drivor for this activity im tho RSWA module of the 
Laboratoryam RCRIL operating pept, which requirem corrective actions under 
RCRA eectionm 3004(u) and (v). The Laboratory m o t  also comply with 
CERCW. 

NEPA documentation requiremanto will be integrated into the RFI work plan, 
RFI report, and VCA plans, am appropriate. - -1- comtimud 
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DBBCRIPTIOII OF -X DRIVERS Continued 
FED : 

Federal (FED): 
(e.g., E011988, Floodplain Management; EO11990, Protection of Wetlands, Fed. 
Facilities compliance Act: Atomic Energy Act; c aat'l Historical Premervation Act). 

The Laboratory must comply with a variety of federal requirements 

mPA-R: 
National Environmental Policy Act (NEPIA): 
requirwmnts for site characterization and rwmdiation activities and RCRA TSD 
activitiem as set forth in DOE order 5440.1E (Implementation of NEPA). 

me Laboratory mumt comply with NEPA 

OSBA: 
Occupational Safety and Hoalth Act (OSHA): 
requirements under OSHA while implementing site characterization and remediation 
activities, and RCRA TSD activities (e.g., 29 CFR 1910.120). 

The Laboratory m e t  comply with DOE 

R3004 : 
3004U: 
(BSWA) 3004(u) and (v) requirements of the Laboratory'm RCRA operating permit. The 
HSWA module was effective nay 23, 1990. 

The Laboratory mut comply with the Hazardous and solid waste Amendments 

RCRA: 
Resource Conservation and Recovery Act (RCRA): 
Treatnmnt, Storage, and Disposal (TSD) requirements under tho Laboratory's RCRA 
operating permit. . . 

Stat. (ST): The Laboratory must comply with Iscm r4exico State statutes (e.g., 
Hazardous Waste Act of 1977, Radiation Protection Act of 1978, and solid Waste Act o 
1990) . 

The Laboratory =ut ocmply with RCRA 

ST t 
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TARGET LEVEL (Dollarm in Thouaaada) 
BCR Cat. FY 9s FY 96 FY 97 FY 98 FY 99 

OE 1,840 1,779 970 718 1,441 
CE 0 0 0 0 0 
GPP 0 0 0 0 0 
LX 0 0 0 0 0 

TOTAL 1# 840 It 779 970 718 It 441 

F T E m  FY 9s FY 96 FY 97 PY 98 FY 99 

Direct 1 1 1 1 -  2 
Indirect 1 1 1 1 1 

.- 

:% 
1 

I 

- m94-98 ADS Cromaroforoncoa 
ADS # 8  -1144 
Titlet 
Transferred in ite entirety: 
Explanation of Change: - m94-98 ADS Crosareferuncor Continued 

A106 Number: ALL&OPOllS Date: / / 
Title: 
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Date: 02/03/1993 Time: 

O b  
0 
0 
0 
0 
0 
0 
0 
0 

. .  
~ ~ 9 5  DRIVER'CNCEGORY continued I 

:: 

EW2 0 10 3 0 1 1,225 1,391 ' 0  
3 53992 0 100 0 0 0 
39EW20100 . 0 .  0 0 
3939920100 . 0 .  0 0 .  

I 1. Technical scope: 

At Technical Area-49 (TA-49), underground hydronuclear experiwrntm were 
conducted in 1960-1961. The experiment. involved high exploeivee, 
plutonium, beryllium, and lead in nuclear weapon configuration. to teat 
weapon eafety. A mall radiochemimtry facility also waa built at the site 
to mupport the experimenta. nost abhm-ground structurea have been 
removed and the rurface.has been decolmniemioned and decontaminated (DiD). 
The site contains a leach field, rurface radioactive contamination, and a 
landfill/trash burning area. This operable unit (OU)  includes naterial - lURRaTIVB Continad 

1,225 1,391 ' 0 

A 0 
B 0 
C 2,338 
D 0 
E 0 
F . o  
0 0 
H 0 
I 0 

0 
0 

1, 840 
0 
0 
0 
0 

. o  
0 

- 
TOTAL 2,338 0 1,840 0 :  

. .  ._ .. 

- px.mmtma x,mm, (Dollar. i n  Thorreandr) 
BCR CODE ' R 95 R 96 ' FY 97 R 98 PI 99 

EW20 10301 2 ,338 1, 779 970 718 1,441 

0 0 0 0 0 
0 0 0 0 0 

' 35EW20100 0 0 0 0 ' 0  

I TOTAL 2,338 ' 1,779 ' 970 .. 718 1,441 . 

* 

. .  

... . ._ 
._.. 

: i  
... . .. 
.__ . ._ r ' r  

T w  tavrr. (mllarm i n  Thouramdm) 
BLR CODE R 95 R 96 FY 97 P T  98 FY 99 r EW2 0 10 3 0 1 1, 840 . 1,779 970 718 1,441 
3 SEW2 0 100 
3 9EW20100 
39EW20100 ' 

0 
0 
0 

0 0 
0 -  0 
0 0 

0 
0 
0 

0 
0 
0 .  

. _  
TOTAL 1,840 1,779 970 . 718 1,441 
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conduct RFI Phaae 2 inveatigation. 

conduct VCAs, based on availability of funding and waste disposal 
capacity. 
Moat sampling and analysis costa will be associated with'subcontracts 

.' Prepare RFI report. 

7. m y  msumptions: 

Key aasunrptions for implementing the LANL Environmental Restoration 
Program am scheduled include: sufficient subcontracting capacity, 
eufficient analytical capability -- especially mixed waste, adequate 
funding as needed, timely review and approval of the Hazardous solid 
Amendments (HSWA) documentation by =PA. Funding estimate8 are based 
the best professional judgment of the effort required to meet the 

LA#L Direct FTEs are projected to range from 1.0 to 2.0. 

Waste 
upon 

deadlines of the 8SWA module as rpecified by EPA in the RCRA operating 
permit. 
funding will be adjusted to accurately reflect historical.experience in 

AS the Program develops a historical record of these activitier, 

theme tasks. . .  

Key assumptions used to prepare scop., cost, and schedule'baselines are 
presentad below: ' 

Bottoms-Up Technique: Generally, a work statement and met of drawings 
or-epecifications are used t o  "takeoff' nmterial quantities required t o  
perform each discrete task performed in accomplishing a gimn operation 
or producing an equipment component. Fromr there quantities, direct 
labor, equipment, and overhead cost. are derived and added thereto. 
Specific Analogy Technique: 
coot of an item used in prior systems ar the basir for the cost of a 
similar item in  a new rystem. 
account for differences in relative complexities of performance, 
design, and operational characteristics. 
Parametric Technique: 
database8 on rimilar systems or subsystems. 
perfonwd on the data to find correlations between cost drivers and 
other system parameters, such am design or performance parameters. The 
analysis produces coat equations or cost estimating relationehips which 
can be used individually or grouped into nmre complex modem. 
Cost Review and Update Technique: 
examining previous estimates of the saam program/project for internal 
logic, completeness of mope, assumptions, and estimating methodology. 
The estimates are than updated to refloct the cost impact of new 
conditions or estimating approachem. 
DirectlIndirect PTE Assumptions: (1) Direct and Indirect FTEs are a 
part of operating expenditures (a) only, (2) Indirect res&ces ($  and 
m e )  are based on Direct FTE effort, (3) After emtimating Direct m s ,  
Indirect coat is derived as a percentage (61.0%) of the Total Cost of 
Direct FTE salary plus fringe, and (4) Indirect FTEs are calculated by 

specific analogies depend upon the known 

Adjustraentm are made to known coets to 

Parametric tachnique requires historical 
Statistical analysis is 

An .#timate is constructed by 
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- ~ R R & T I V I  Continued - 
indirectly by ER Program regulatory requirements becauee they will 

. impact RFI field work schedules. Effective DCD/ER integration is a 

required to meet RSWA module schedules and ensure a coat effective 
I.. 

i 

--- .- program. 
* The ESWA module schedule must be modified to reflect available funds. 

The RFI/cnS schedule for this OU currently exceeds the ESWA nodule 
10-year window. 

.... 

9. Regulatory Driverr/Consequencest 

mgulatory Dritrer Affected scope/cort/schedule conmequencee 

RSWA nodule VI11 RPI/CM cost and schedules 'Notice of 
ID # NXO89001OSlS to achieve identified Deficiency/ 

XILESTONES, which are Notice of 
consirtent with annually Violation and 
approved Installation Work associated * 

Plan .. penalties 

Purruant to the Solid Waste Dimposal Act,'.. anmnded by RCRA, as amended 
(42 U.8.C.  6901, et req.) and the ESWA of 1984, a permit is issued to the 
U.S. DOE Lo6 Alamos Area office and the univerrity of California, doing 
business as Loo Alamor National Laboratory (hereafter called the 
Permittee) to operate a dieporal facility at the location stated above. 

The Permittee must comply with all the term0 and conditions of this permit. 
This permit consirts of the conditions contained herein (including the 
attachments). 
hazardous waste management activities comply with all applicable Federal, 
statutory, and regulatory requiremnts. Applicable requirenmnts are those 
which are found in, referenced in, or incorporated into that verrion of 
RCRA or the regulationr proawlgated to RCRLI that are in effect on the date 
this permit is issued (see 40 C?R 270.32 (c)). 

Thir permit ir issued in part pursuant to the provisions of Sections 201, 
202, 203, 206, 207, 212, 215, and 224 of ESWA, which modified Sections 3004 
and 3005 of RCRIL. 
hazardoua warte or hazardous constituents fram any solid waste managemsnt 
unit at a treatnmnt, rtorage, or dieporal facility reeking a permit, 
regardleas of the t i m  at which the waste was placed in much unit and 
provides tho authority to review and modify the permit at any tima. The 
decision to issue this permit is based on the arsumption that all 
information containod in the permit application is accurate and that the 
facility will be operated as specified in the permit application. 
inaccuracies found in the application may be grounds for terarination or 
modification of this permit (see 40 CFR 270.41, 270.42, and 270.43) and 
potential enforcement action. 

The primary regulatory driver for this activity is the RSWA nodule of the 

said conditions are needed to insure that the Permittee's 

These require corrective action for all releases of I 

m y  

- -1- Continued 
I 
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5400.4 (cERCLIL Requirements). 

DOE : 
Department of Energy (DOE): The Laboratory muat comply with DOE requirement6 .. 
including DOE orders in the 5400 and 5800 series (e.g., 5400.4, CERCLA Requirementa;;i 
and 5820.2A, Radioactive Waate Managemant). 

FED: 
Federal (FED): 
(e.g., EO11988, rloodplain Management; EOll990, Protection of wetlande; Fed. 
facilitiee canpliance Act; A t d c  Energy Act; & wat'l Historical Preservaton &+).I 

The Laboratory muat comply with a variety of federal requirements 

=PA R: - 
National Environmental Policy Act (-A): 
requiremonte for mite characterization and remediation activities and RCRA TSD 
activitiee a# set forth in DOE Order 5440.1E (Implomntation of WEPA). 

The Laboratory must cmply with NEPA 

os=: 
Occupational safety and Health Act (OS?IA): 
requiremonte under OSHA while implementing site characterization and remediation 
activitiee, and RCRIL TSD activitiee (e.g., 29 cm 1910.120). 

The Laboratory muat comply with DOE 

Rem: 
Rmource conservation and Recovery Act (RcRn): 
Treatnmnt, Storage, and Dirpomal (TSD). requiremanta under the Laboratory's RCRA 
oper.ating permit. 

The Laboratory m a t  ocmply with RCRA 

ST: 
State (ST): The Laboratory must comply w i t h  Mew Mexico State etatutee (e.g., 
Bazardous Waste Act of 1977, Radiation Protection Act of 1978, and solid Waste A c t  oi 
1990). 

I 
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TAR@- (Dollars in Thousands) 
BIR cat. R 95 , FY 96 FY 97 FY 98 FY 99 

6,341 lIO66 7 , 739 S I  909 ' 2,884 08 
C E '  ' 0  0 0 0 0 

0 0 0 0 
0 0 . o  0 0 
0 GPP 

LI 

Tmu 6,341 1n 066 71739 ' , 5,909 . :  2,884 

m a  R 95 ?Y 96 ?Y 97 FY 98 FY 99 

I- PLIW!#I~OO LEVKL continued 1 

. .  .. .. .. . .  ... 

-. ... i :  .... 
0 

_ .  
1. 

;i: 
b. 

FY 95 FY 96 FY 97 ' 

7 vigor m u  crosarofe-m 

T i t l o :  BNVIROUMENTAL RESTORATION 
Tiger Team Finding wumber: IWS/Cr-Ol D a t e s  10/28/1992 

Tiger TO- Finding #umbers IWS/C?-02 D a t e :  10/28/1992 
T i t l e  : E # v I R O N m A L  RESTORhTI010 

T i t l o  : ~ R O t W E W l ! A L  RESTORATION 

T i t l o t  ElUVIRO"TAL RESTORILTION 

T i t l e :  ENVIR0"TAL RIESTORATION 

Tiger Team ?inding Numbart IWS/C?-7 D a t e :  10/28/1992 

Tiger Team ?Anding WuPberr I#s/C?-lO D a t e :  l0/28/1992 

Tiger  Team Finding Number: IWS/C?-11 D a t e :  10/28/1992 

Tiger Team ?inding Number: IWS/C?-12 D a t e :  10/28/1992 

Tiger Team ?inding #umber: IWS/BnP?-l D a t a :  10/28/1992 
T i t l a :  ENVI-AL RESTORATION 

T i t l e  : ENVIRONMENTAL RESTORATIOU 

~ 

PY 98 FY 99 

D i r e c t  
Indirect I 3 

1 
1 
1 

~ ~. 

3 .  1 1 
1 0 1 

. .  ., i.- 
..... 

A106 Cromsrefo~ncom 8 .  

Number: ALLmP9llb . D a t e :  / .  / 

-94-91 AD8 C w m m f e m B .  
ADS f: -1147 
T i t l o  t 
Transferred in its entirety:  
Explanation of change: 

I c ~194-98  AD^ ~rossreforeucos Coatinuad 
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l(1LEsTowEs continlad 
Description: 

The draft CMS report will be submitted.to EPA and NHED, as required by the operatings r permit. 
Detril Funding Profil. 

DESC8 ASSESSMEloll-RCRA/CERCW SUB-DESC: 0 
PROGRAM: EM TITLE: TA-50 . . . 

BLR CODE -93 APPR PT94 PRES PY94 APPR PLlllo 

EW2 0 1030 1 1, 319 5, 269. O A  0 0 .  0 0 
35EW2 0 100 0 0 0 8 .  0 0 0 0 :  

6,341 39EW20100 0 ' 0  o c  9,380 0 
39EW2 0100 0 0 . O  D ' 0  0 0 

TOTAL 

. .  -95 DRIVER CATEGORY 
PRIORITY 1 TARGET PRIORITY.1  

0 
0 . 

E , '  0 0 ' 0  0 
' 0  0 0 0 7  

6 0 0 '  ' 0 0 :  
E 0 0 0 
I '  0 '  0 0 0 

- 
1,319 ' 5,269 O ?  

' 0 . .  
. .  

- . 
TOTAL 9, IS0 0 6,341 0 

1 .- 
:i_ 

. .  :: ! 
i :  

:i 
.. .i 
.:'I 
. .  ... . .  ... 
{ %  

' j  

'ii 
:J 
: 

i 

..; 
.. 

~ 

EW2 01 0 3 0 1 9,380 1,066 7, 139 5,909 2,884 
35EW2 01 00 0 0 0 0 0 
3 9EIQ2 0 100 0 0 0 0 0 
3 9 ~ ~ 2  o 100 0 0 0 0 0 

I TOTAL 9,380 . 1,066 7, 739 5,909 2,884 

LEVEL (Dollarm i n  T h o u m m d m )  
Fb-. FY 99 II 96 FY 97 PY 98 FY 99 1 
EW20 1030 1 6,34i 1,066 7,739 5,909 2,884 
3 SEW2 0 100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 
39EW2 0 100 0 0 0 0 0 

TOTAL 6,341 1,066 7,739 5,909 2,884 I 

-TIM 

NARRATIVE CmkinUd 
TARGET 
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Phase 1 mubmurface mampling will begin. 

If warranted, Phaee 2 sampling activities will commence. 
V U  will be conducted a6 appropriate. 

LAWL Direct m e  projected at 2.0. . 

RFI report developlnent will also proceed ae characterization data 
become. available. 

met' sampling and analysis coata will be aeaociated with eubcontracte. 

5. Planning Y e a r  (?P95) Description: 

Phase 1 mampling and contaminant analyeee will be completed, reeulta 
aunanarized and a technical memoranda written deecribing the findinge, 
additional data needs, and the plan for obtaining those data. 
RPI report development will proceed ae characterization data become 
available . 
Phase 2 sampling activitiea will continue. 
VCA. will be conducted ar appropriate. 
m e t  sampling and analyais coat8 will be aasociated with eubcontracte. 
LAWL Direct FTEe projected at 3.0. 

6. Outyears (?Y96-99) Descriptions 

The -1 will be completed later in FY97, including the RPI report. 
Initial developeat of the cw8 will begin in n98, including pilot 
atudiea . 
VCA. will be conducted baaed on availability of fundo and waste 
dirposal capacity. 
nost sampling and analyeia coets will be aeeociated with eubcontracte. 
LAWL Direct are projected'to range fram 1.0 to 3.0. 

7 .  Key AErumptions: 

m y  aaaumptione for implementing the LAWL Environmental Roetoration (ER) 
Program as scheduled includa: eufficient and timely aubcontracting 
authority, eufficient analytical capacity -- erpecially mixed waete, 
timely FY funding availability, and timely review and approval of the 
Bazar&ue Solid Warte Amendmsnte (ESWA) docmmntation by EPA. Funding 
estimatee are based upon the beet proferaional judgment of the effort 
required to mMt the deadline8 of the HSWA module a8 specified by EPA in 
the RCRA operating permit. 
theme activities, funding will be adjueted to accurately reflect 
hirrtorical experience in there tarka. 

AE the Program develope a historical record of 

._ 

.i 

i . .  
.. - 

Key aaaumptionr ured to prepare scope, cost, and achedule baaelinem are 
presented below: 

Bottoma-Up Tmchnique: Generally, a work etatement and set of drawing8 
or specifications are used to "takeoff" material quantitiee required to 
perform each diecrete taak performed in accompliehing a given operation - Continued 
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I 1, 
: ,< - IIARRATIM Continued 

rrchedule, and/or estimate requiring adjustment will be the.basis for a 
BaEelinO change Proposal (BCP) mubmittal and will ba incorporated when 1 

approved. i 

.- . .  .. i .. . 
5 :  

8. Key Isrrues: 

Funding is the primary key irrsue. 
for delivemablerr (milestones), funding must remain within an 
appropriate range. 
accomplishing scheduled work and result in milestones being pushed out. 
Availability of contractor support, including analytical mupport, ia 
also a significant key irrsue. contract rrupport must be available at 
the required tima for accomplirrhment of field work and the analysis of 
samplerr. nobile field laboratories are being constructed to enhance 
analytical capacity and reduce program costs. 
Insufficient mixed waste dimposal facility capacity. 
storage/dirrpomal facility is planned for disposal of ER-generated waste 
at LAWL. 
mamework and risk arsessment studies must be completed under ADS 2105 
and guidance/information provided to the OU project leaders. 
consistent technical approach to site characterization is dependent on 
this guidance/information. 
Decontamination and decdssioning (DCD) schedules are driven 
indirectly by ER Program regulatory requirements becaaue they will 
*act IVI field work rchedulem. 
required to meot IWWA module rchedules and ensure a cost effective 
program. 
The BSWA module schedule mumt be modified to reflect available funds. 
The RFI/CNS schedule for the OU currently falls within the BSwA module 
lo-year window. 

To be able to meet the requirements 

Delaying or deferring funding will cause delays in 

A mixed waste 

A 

Effective DCD/ER integration is 

9. Regulatory Drivers/consequences : 

Regulatory Driver Affected scope/Cost/schedule conrrequencer, 

BSWA nodule VI11 rUI/CXS cost and schedules wotic. of 
ID # #n0890010515 to achieve identifiod - Deficiency/ 

~ S T o ~ s ,  which are Notice of 
conrristent with annually Violation and 
updated Iarrtallation work arrsocfated 
Plan . penaltiem 

Pursuant to the solid Waste Disposal Act, as amended by RCRIL, as amended 
(42 U.S.C. 6901, et seq.) and the BSWA of 1984, a permit is issued to the 
u.8. DOE tor Alamos Area Office and the University of California, doing 
businesr ae LOB Alamos National Laboratory (hereafter called the 
Permittee) to operate a disposal facility at the location stated above. 

The Permittee must comply with all the term and conditions of this - r.pPnrIVE Continued 
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. In. order to w e t  target funding levels, funding will be decreased by 4 

$3,039A. i 

i .a This decrease in funding results in increased risk to the Program as 
this decreases contingency/managemnt reserve to cover'unanticipated 
Program requirementm. 

2. Impacts on Outyears: 

None, 
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- DIZlCllIPTIOl OF -X DRIVERS 
CAA: 

Clean Air Act (a) : 
for Eazardous Air Pollutants (WESBILP) during site characterization and remediation 
activitiemm. 

The Laboratory must comply with CAA National Emission standard 

CERCLA: 
comprehensivo' Environmental Response, Compensation, and Liability Act (CERCLA) : 
Laboratory must comply with CSRCLA cleanup requirements as directed by DOE order 
5400.4 (CX€CLA Roquiremsnts). , 

The 

m: 
mpartment of Enorgy (DOE) : 
including DOE ordrs in the 5400 and 5800 series (e.g.8 5400.1, mquiremants; 
and 5820,2A, Radioactive Waste Hanagemant). 

The Laboratory must comply with DOE requirementm 

FED : 
Federal (FED): 
(o.g., E011988, Floodplain Management; E011990, Protection of Wetlands; Fed. 
?acilities conplianco Act; Atomic Energy Act; L NatJ1 Eistorical Preservation Act) 

The Laboratory must comply wtiih a variety of federal requir-nts 8 

WEPA-R: 
rational Enviromntal Policy Act (WEPA): 
requirements for site characterization and remediation activities and RCRA TSD 
activitiem am met forth in DOE order 5440.1E (Implementation of NEPA). 

The Laboratory must cormply with NEPA 

OSEA: 
Occupational Safety and Eealth Act (osan): 
requirentontr undor OSEA whilo implementing site characterization and remediation 
activities, and RCRA TSD activities (0.9.~ 29 C?R 1910.120). 

The Laboratory must comply with DOE 

R3004 : 
3004U: 
(ESWA) 3004(u) and (v) requirements of the Lsboratory's RCRA operating paxmit. The 
E ~ A  modulo was offrectiwr May 238 1990. 

The Laboratory murt comply with the aatardous and solid Waste Amendments 

- DUICRTPTIW OF -T D R I V E N  CenthId 
I 
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operations office: AtrtA ID No.: 1148- Laet Update: 02/03/1993 
ADS Titlet TA-52, 54 i 

WBS'No.: 1. 4. 2. 6. 1.26 Category: ER Appr. : 0. FYP: PY95-99 
Project Tit1e:TA-51, 54 REMEDIATION Facility/WAG:N/A 
Inetallation: Lo8 U O S  NATIONAL LABORATORY CID: ALENG36: 
Line Item N o . :  TPC : ' 0  TEC : 0 
contig t 0 '  % overbead: 6 
cost Locr L scbed. LOCI I scope ~ o c t  L 

F.0. POCt BITNBR, A. Phone: 505-845-4606 
XQ POC : HARRIS, Re Phone: 301-903-8199 

. .  :* .. .- 

Auxiliary Fields: 1. ER 2. 3. 

UNITE TYPE8 ( 8  of m 9 5  Dollarm) 

HLWI 0 mu: 0 muwIx: 0-w: 0 urn: 0 mu: 0 SANT: 0 'GTCCI 0 

U t Y  C W A i N  SDWA: N .RCRA: Y 3004U: Y TSCA: N CERCLA: Y 
NEPA: P DOE: Y ' O S H A t Y  U O t N  ORD t N  ST : P  TRI : N  PEDrY 

sumary Funding Profil. 
FY95 DRIVER CATEGORY 

BLR -93 APPR TY94 PIUS m 9 4  APPR PLAN PRIORXTY 1 TAR6BT PRIORITY 1 r 
OB 3,631 7e.293 
CE 0 0 -  
GPP - 0  0 
LI 0 0 

-AL 3,631 7,293 
.?TEo : 
Dir-P 2 5 
Ind-P 1 ' 2  
Dk-T 
Ind-T I 2 

1 
5 
2 

0 

A 0 
B 0 
C 11,608 

E 0 
F 0 
G ' '0 
E 0 
I 0 

6 - 0  

0 .  0 
0 0 
0 8,221 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 .  
0 

0 .  
0: : 

o !  
0 
0 
0 

. I  - 
TOTAL 11,608 0 8,221 0 

i 

PLIIlIIIIo XmmL (Dollarm in T h o u m m d m )  
BLR Cat.. ?Y 95 FY 96 FY 97 FY 98 FY 99 

OE 11,608 10, 767 8,553 8,659 6, 537 
CE 0 0 0 0 0 
6PP 0 0 0 0 0 
LI 0 0 0 0 0 

TOTAL 11, 608 10,767 8,553 8,659 6,537 - PLUWIIO x,mmL Coatinuad 
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FI94-98 ADS Cromorafarancrm Continued 

G 
same ADS as ADS1140. 

. .  

, 

nileatone No.: 26014130 
T i t l e :  EPA/NmD DRMT OF PB1 REPORT'CO-TE 
Planning D a t e  Target D a t e  Level: EQ Keyword: SA 
04/08/1996 04/08/1996 - 
D r i v e r  N a w :  3004u Driver Reference: BSWA MODULE 
PRESENT I N  Tiger Team: Y Program ExeCUtiOn Guidance: Y 

Roadmap: Y current Y e a r  workplan: Y s a fe ty  and Bealth: 
macription: 

A , d r a f t  phase one report w i l l  be submitted t o  EPA and NXED reporting t h e  resul ts  of 
RTI phase one inveotigations . 

xileatone NO.: 26014330 

Planning D a t e  Ta rge t  Date Level: EQ myword: SA 

D r i v e r  N a m :  3004U Driver Reference: HSWA ~ D U L E  
PRESENT I N  T i g e r  Team: Y Program Execution Guidance: Y 

Description: 

T i t l e :  EPA/NmD DRWT; COMPLETION OF RFI 

10/20/1997 10/20/1997 

Roadmap: Y current Y e a r  workplan: Y Safety and Bealth: 

The ESWA module requirem reporting of RFI results. 
delivered to -A and lolQD. 

The d r a f t  repor t  w i l l  be 

nileatone No.: 26015130 
T i t l e :  EPA/tWED DRAfi OF c1(8 PLm COXPLETE 
Planning D a t e  Target D a t a  Level: EQ Keyword: SA 

Driver w-: 3004U D r i v e r  Reference: BSWA  MOD^ 
PRESENT I N  Tiger Team: Y Program Execution Guidance: Y 

macription: 

07/06/1998 07]06/1998 

Roadmap: Y current Y e a r  workplan: Y Safety and Bealth: 

The CXS plan w i l l  be prepared and submitted t o  the EPA and NXED in compliance with 
t h e  ESWA module. - 

Dotail nmding P r o f i l e  

DESC : ASSESSm-RCRA/CERCLA SUB-DESC: D 
PROGRAM: EM TI-: EX, RCRIL/CBRCLA-A 

FY95 DRIVER CATEGORY 
BCR CODE -93 APPR FY94 PRES FY94 APPR PLlllS PRIORITY 1 TAR6ET PRIORITY 1 

FXSS DRIVER CATSWRY C0PrtinU.d 
. .  
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currently stores harardoue chemical6 before ehipment €or 
treatment/dispo6al. 
hazardoum chemicals were dispomd. 
diepoeed waate. Area J con6ist6 of three trenches where flashed 
high-explosiw6 inactive contaminated waote from TA-15 a6 well a6 other 
inactive non-hazardous wa6ter are di6pO6ed. 
include hazardow wa6t86, radionuclides, and 6olvents. The most likely 
reamdial alternative will be 6elected removal of mmall volume6 with the 
leer likely alternative of rswwal and diepo6al of larger volume6. 
landfill cover will be designed and dwmncltrated at TA-54. 
determine a coat-effective optimized derign €or Lo6 Alan06 acro66 the. 
elevational and climatic gradient prerent at Lo6 nlamos National 
Laboratory (WIWL). Thi6 activity con~titutes the ~msource conservation 
and mcovery Act (RCRA) racility Inve6tigation/Correcti~e Hea6ure6 
Study/corrective r40asurem Implenmntation (RFI /cnS/Cnr ) and Voluntary 
Corrective Actionm (VCA) for thi6 OU. Rmquired Clo6ure Activitie6 at 
TA-54 h a m  been int8grat.d into the IvI/cnS/Cnr proce66. 
not 6pcified at thi6 time except forathe Area L plum. 

2. Activitiee completed to Dah: 

* During F989, preliminary RFI 6coping activities were conducted. 
no activity during m90. 
Preparation of tho -1 work plan was initiatod during R91. 
IVI work plan campleted during m92. 

Area L ha6 old ehafto augered into the tuff where 
Area E conriat6 of 6hafte with 

Potential contaminant6 

A 
Thim will 

Cnr and VCA are 

Preliminary Am~essment/Site Inspection (PA/SI) document rubmitted to 
mwironumntal Protection zqency (-A) Rbgion VI, october 1987. 
solid Wasto runagewrnt unit Roport submitted to EPA Region VI and New , 

mdC0 LnVkOmBt.1 DiVi6iOB (=ID), DOCOBhr 1988. 

3. Current Year (m93) Description: 

The EVI work p1.n inClUde6 operable unit-rpcific rampiing plan6 and 
plans to implenmnt procedures for project management, quality 
amsurance, health and mafety, rocordm management, and community 
relatione. 
continue MDA 0 ecological studio6 to develop moil covers (capm) that 
will provide long-term stabilization of warte diapomal trenches. 
continuo collection and analysim of moil gar ramplem from monitor 
wmlls at m A  L. 
continue modeling of tho migration of contaminants in the voc plume. 
nO6t Lorn Alaums national Laboratory (LAWL) Direct Full Time Equivalent6 
( m s )  ( 2 . 0 )  will be a6mociat.d w i t h  IvI sampling of the VOC plume at 
m A  Le 
Thi6 Activity Data sheet (ADS) is paztially funded by R 9 2  carryover 
dollarm . 

4. Budgot Year  (FY94) Description: 

I 
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... - lARRATTvB continued 

Bottonm-vp Technique: Oenerally, a work statement and set of drawing8 
or specifications are used to "takeoff" material quantities required to 
perform each discrete task performed in accomplishing a given operation 

labor, equipmant, and overhead coots are derived and added thereto. 
specific Analogy Technique: 
cost of an item used in prior sysknu as the bash for the coot of a 
similar item in a new system. 
account for differences in relative complexitieo of performance, 
design, and operational characteristico. 
parametric Technique: 
databases on similar systems or subsystems. 
performd on the data to find correlations ktwmen cost drivers and 
other system paramstore, such ao demign or performance parametera. The 
analyois produces cost equations or cost ostimating rolationshipm which 
can be uoed individually or grouped into more complex modes. 
Cost Review and Update Techniquo: 
examining provioua emtimates of tho saum program/project for internal 
logic, campletoneas of scope, aooumptions, and estimating methodology. 
Tb0 ostimakr aro thon updatod to refloct the cost impact of new 
conditions or estimating approaches. 
Direct/Indirect FTE mmumptionm: 
part of oparating expendituroa (Ore) only, (2 )  Indirect rooources ($ and 
FTEs) are bamod on Direct FTE effort, (3) After estimating Direct m a ,  
Indirect coot ia dorivod ao a percentage (81.01) of tha Total cost of 
Direct ?TE salary pluo fringe, and (4) Indirect FTEm a m  calculated by 
dividing the total omtimated Indiroct comt by tho coot per Indiroct m 
supplied by the LAuL Indirect Program office. 
Coat Eothathg Alaunrptionst (1) Official LlllJL oalary factors (salary 
+ fringe) for Direct lahor are umed, (2 )  official LU!L escalation rates 
ao publiahed in tho LAloL Financial Xanagonmnt Handbook are used, (3) 
General matorialo and sorviceo (as) is based on FY92 ER x i s  costs, 
and (4) Major procurement (contracts, large purchaoe orders), i a  
emtimatod aeparatoly from Genoral X i s ,  it is not based on prior years' 
major procurement. 

-. 

I 

or producing an equipmnt component. From these quantities, direct -. 
Specific analogies depend upon the known 

Adjustments are made to known coots to 

Parametric technique requires historical 
Statistical analysis is 

~n estimate is constructed by 

(1) Direct and Indirect 'mm are a 

Tho comt estimate was preparod by using tho coot roviow and update 
technique. 
the m a m o  program/project for internal logic, completeness of mcopa, 
ass-tions,-and estimating methodology. 
to reflect the coot impact of new conditions. 

M omtinrate i m  conotruckd by oxancining previous estimates of 

The estimates are then updated 

ADS specific assumptions are a8 follow#: 

The RFI work plan has beon oubmitted but not approved; therefore, the 
field work is not parametric and reflect0 tho work plan. Activities 
ocheduled beyond tho fiold work are primarily parametric and reflect 
the project leader's, ocheduler's, and estimator's boot judgmnt as to - MAIIRIZIY~C Continuod 
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i - RARMTTVL continued 
Permittea) to operate a dieposal facility at the location otated above. 

The Perttee muat comply with all the terms and condition6 of this pedt. 
Thio permit conoiots of the conditions contained herein (including the 
attachments). 
hazardous waste management activities comply with all applicable Federal, 
statutory, and regulatory requirements.. Applicable requirements are those 
which are found in, referenced in, or incorporated into that vereion of 
RCRA or the regulations promulgated to RCRA that are in effect on the date 
this permit is isoued (see 40 CFR 270.32 (c)). 

This permit is issued in part pursuant to the provisions of sections 201, 
202, 203, 206, 207, 212, 215, and 224 of ESWA, which modified Sections 
3004 and 3005 of RCm. 
of hazardous waste or hazardouo constituents from any solid waste 
management unit at a treatment, storage, or dispomal facility seeking a 
permit, regardless of the time at which the waste was placed in such unit 
and provides the authority to review and modify the permit at any tima. 
The decision to issue this permit is based on the amsumption that all 
information contained in the permit application is accurate and that the 
facility will k operated as specified in the permit application. 
inaccuracieo found in the applicatih may be grounds for termination or 
modification of this permit (see 40 CFR 270.41, 270.42, and 270.43) and 
potential enforcement action. 

The primary regulatory driver for this activity is the HSWA module of the 
Laboratory's RCRA operating permit, which requiree corrective actions under 
RCRA oections 3004(u) and ( 0 ) .  The Laboratory must also comply with 
Comprehensive mvironmantal Response, compensation, and Liability Act 
(CBRCLA), as epecified- in DOB order 5400.4. 

#EPA docuwntation requiremints will be integrated into the RFI work plan, 
RFI report, CMs work plan, cws report, and VCA plans as appropriate. 

I 
I 
J .. .. 

Said conditions are needed to insure that the Permitteegs 't 

These require corrective action for all releases 

Any 

Detailed milestones for major phames of field work cannot k identified 
until the RFI work plan has beon completed. . .  

Key decimion point8 under DOE order 4700.5 for najor System Acquisition and 
Xajor-Prajectm are link& to the RFI work plan, RFI report, Cns work plan, 
a m  report, .nd VCA plans. 

ofl project management documentation is includod in the RFI work plan, ~ n s  
work plan, and VCA plans. Surveillance and maintenance plana will be 
included i n  th. RFI report, CNS report, and VCA plans, as appropriate. 

Readiness reviews will k completed as part of the RFI work plan, a s  work 
plan, and VCA plan review. 
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(XSWA) 3004(u).and (v) requirements of the Laboratory's RCRA operating permit. The 
= 

f 
. XSUA module was effective m y  23, 1990. 

R a t  .L 3 
The Laboratory .must comply with , R C d  Resource Conservation and R.CO\rery Act (RCRA) t 

Treatment, Storage, and DimpoSal (TSD) requirements under the Laboratory's RCRA 
. operating parmit. 

ST : 
' State (ST) t The Laboratory must comply with New Mexico State statutes (e.g. , 

Baxardoua Waste Act of 1977, Radiation.Protection Act of 1978, and Solid Waete Act of 
1990).  

8: 
.J 

I 
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I 

FTES F?r 95 FY 96 FY 97 FY 98 FY 99 

Direct 1 1 1 0 0 
Indirect 1 0 0 0 0 

, 

I -. 
-- . 

Direct 1 1 1 0 0 I Indirect 1 0 0 0 0 

I A106 Crossrefe-8 

- Tigar -am Crassreferenws 
Tiger Team Finding Number: IWS/CF-Ol Date: 10/28/1992 

Tiger Team Finding mmber: Iws/CF-02 Date: 10/28/1992 
Title : ElwIRolowKloTAL RESTORATION 

Title : ENVIROWMENTJbL RESTORATTOW 

Title: ENVIRO!WENTAL RESTORATION 

Title : ENVIRONHENTAL RESTORAT1010 

Title: ENVIRONMENTAL RESTORATION 

Tiger Team Finding Number: IWS/CF-7 Date: 10/28/1992 

Tiger Team Finding Number: rWS/cr-lO Date: 10/28/1992 

Tiger Team Finding lmmber: IWS/CF-11 Date: 10/28/1992 

Tiger Team Finding Number: IWSICF-12 Date: 10/28/1992 
Title : E W 1 R O " T U  RESTORATION 

Title : ~IROWIIEIOTAL RESTORATIOU 

~ 

Tiger T8.p Finding Xmnber: IWS/BMPF-l Date: 10/28/1992 

-94-96 ADS C r o 8 8 ~ f e ~ ~ 8  
ADS I: -1154 
Title : 
Tran8ferred in its entirety: 
Explanation of Change: 

same ADS as ADS1154. 

FX94-96 ADS Crossreferomws Continued 
I 
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' Date: 02/03/1993 The: 

BCR CODE ' FY 9s FY 96 FY 97 ' FY 98. FY 99. 

0 
0 

EW2 0 10 30 1 750 426 1,307 226 
3 SEW2 0 100 0 0 .  0 '  0 
3 9 ~ ~ 2  0 100 0 ' 0 .  0 0' 0 
3 9EW2 0 100 0 0' 0 ' ' 0  0 

.TOTAL 750 426 18307 . 226 0 

, 

~ 

1, 

C ,z PLAIslsIllO (Dollar8 in Thorrmand8) 
BCR CODE FY 95 FY 96 FY 97 FY 98 w 99 

EW2 0 10 3 0 1 18033 426 18 307 226 0 
3 SEW2 0 100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 1 
39m2 0 100 0 0 0 0 0 

I 

.i: 

[. 
:+ 

p 
? 

1. Technical Scope: 

Technical  rea-57 (TA-57) is the m i t o  where aeveral very deep geothermal' 
well8 wore drilled and teated near the Valle Caldera in the Jomez 
muntaina wort of Loe U-8. 
mupport buildinge. 
release eitem with an area of approximately OM acre. 
of drilling mud and cutting8 from the Fenton ail1 geothermal 8it.a. 
Potential contaminante include certain drilling mudm which might be 
hazardoue wartee. 
removal to th. leer likely alternative of removal and diepoeal of larger 
volmoa. 
Act (rrc~u) rncility Invertigation and voluntary corrective Actione ( v w )  
for thia OU. correctiva neaeurea Study (as) and Corrective neaeuree 
Implementation (ax) are not anticipated for this OU. 

The 20-acre developmnt contain8 aeveral 
Thia operable unit (a) coneimte of eeveral potential 

The mite conmiata 

Poeeible remedial alternative8 vary from aelected 

Thia 8ctivity constitute8 the meource Coneemation and Recovery 

2. Activitiea Completed to Date: 

Preliminary Aeeem.nwnt/Site mapaction (PA/SI) documnt auhmitted to 

* 
Environmental Protection Agency (EPA) Ragion VI, October 1987; 
solid Waote Management Unit (Swnu) Report eubmitted to the EPA Region 
VI'and the Hew ~ ~ x i c o  Enviromwntal Improvement Division ( I O E I ~ I D ) ~  
December 1988; 
During m898 preliminary =I ecoping activitiee were conducted; 
No activity during R908 FY918 or m92. - ~ R R B T I V I  Continued 
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or specifications are used to "takeoff" material quantities required to 
perform each dimcrete task performed in accomplishing a given operation 
or producing an equipment component. Fram these quantities, direct 
labor, equipmsnt, and overhead costs are derived and added thereto. 
Specific Analogy mchniquec 
coat of an item umed in prior systems as the barim for the cost of a 
mimilar item in a new mymtem. 
account for differencem in.relative complexitiem of performance, 
design, and operational chkacteristicm . 
Parametric Technique: 
databasem on mimilar symtemm or mubeystoma. statistical analysir im 
performed on the data to find correlationm between cost drivers and 
other mystem parameters, much am demign or performance parameters. The 
analymis producem comt equationm or comt emtimating relationshipm which 
can be umed individually or grouped into more complex modem. 
Coat Review and Update Technique: 
examining previour emtimatem of the lame program/project for internal 
logic, completenemr of mcop8, ammumptionm, and emtimating mthodology. 
The emtimatea are then updated to reflect the comt impact of new 
conditionm or e6timating approaches. 
Direct/Indirect FTE Aemumptionr: (1) Direct and Indirect FTEr are a 
part of operating expanditurea (OE) only, (2) Indirect remourcem ($  and 
FTBm) are baaed on Direct FTE effort, (3) After emtimating Direct FTE6, 
Indirect coat ir  derived ar a percentage (81.OI) of the Total Comt of 
Direct FTB .alary plur fringe, and (4) Indirect F T E m  are calculated by 
dividing the total eathated Indirect comt by the comt per Indirect FTB 
rupplied by the LAI& Indirect program office. 
Coat Emtimating Asmumptionm: (1) official LMsL salary factor8 (salary 
+ fringe) for Direct labor are umed, (2) Official IAUL emcalation ratem 
am publimhed in the LIUSL ?inancia1 mnagamnt Bandbook are used, (3) 
General materialm and mervicem (nrs) ir bared on FY92 ER nrs costs, 
and ( 4 )  Major procuromnt (contracts, large purchase orders), im 
emtimated meparately from General US, it is not baaed on prior,yearm@ 
major procurement. 

Specific analogier depend upon the known 

Adjumtments are made to known costs to 

Parametric technique requires himtorical 

An ertimate i m  conmtructed by 

The comt ertimate was prepared by wing the cost review and update 
technique. 
the E- programlproject for internal logic, completenemr of mcope, 
aamumptiono, and estimating methodology. The emthatem are then updated to 
reflect the comt impact of new condition.. 

ADS rpecific armumptionr are am folloua: 

The RFI work plan ham not yet been rubarittedr therefore, the technical 
scope of work, the mchedule, and the estimatem for this m s  are 
primarily parametric and reflect the project leaderem,' mchoduler@s, and 
emtimatorem best judgnmnt am to what will be performed. 

1 ~ n  ertimate i r  constructed by examining previoum emtimatem of 

0 

The RFI work plan im currently mcheduled to be.mubmitted to EPA in nay 
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Continued 
The Permittee must comply with all the terma and conditions of this 
p e d t .  
(including the attachments). 
the Permittee's hazardoum waste management activities comply with all 
applicable Federal, statutory, and regulatory requirementr. Applicable ' 

requiremento are those which are found in, referenced in, or incorporated 
into that vermion of RCRA or the regulatlionm promulgated to RCRA that are 
in effect on the date thim permit io iooued (Bee 40 Crrr 270.32 (c)). 

This permit conrimts of the conditions contained herein 
Said conditione are needed to insure that 

Ir 

Thio permit ir ismued in part purmuant to the prwimionm of Sections 201, 
202, 203, 206, 207, 212, 215, and 224 of ESWA, which modified Sectionm 
3004 and 3005 of RCRA. 
of hazardoum waste or hazardoum conmtituentm from any solid waste 
nunagemant unit at a treatment, storage; or dirposal facility reeking a 
permit, regudlerm of the timS at which the wamte wao placed in much unit 
and provides the authority to review and d f y  the permit at any time. 
Tho decirion to imrue thin 'permit im bamed on the amrumption that all 
information contained in the permit application ir accurate and that the 
facility will be operated am specified in the perrait application. 
inaccuracies found in the application may be grounds for termination or 
modification of thio permit (mee 40 CIR 270.41, 270.42, and 270.43) and 
potential enforcement action. 

Theoe require corrective action for all releases 

Any 

The primary regulatory driver for thim activity i m  the ESWA module of the 
Laboratory'r RCRIL operating permit, which raquirer corrective actions 
under RCRJi moctiono 3004(u) and ( 0 ) .  Tho Laboratory anrot almo comply w i t h  ' -. 
WEPA documontation requirementm vi11 be intogratd-into the RFI work plan, 
EVI report, and V a  plane, as appropriate. 

Detailed milemtonem for major phamem of field work cannot be identified 
until the =I work plan ham been completed. 

Key dacimion point. under D ~ B  order 4700.5 for Xajor Symtem Acquirition 
and najor Projoctm are 1ink.d to the LVI work plan, RLrI report, and v a  

ow project managemant documentation i m  included in tho RFI work'plan and 
VCA plan.. 
report and v a  plans, am appropriate. 

R e a d i n m m m  reviews will be completed am part of the RFI work plan and 
plan review. 

plans . 
surveillance and maintenance plan. will be included in the =I 

1. Impacts on -95: 
-1- Continued 
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In order to meet target funding levetlr, funding will be decreared by 
$283K. 

3 

' i  
. -. .: : . ::: :-i 

I -: 
:.I 

' Thir decrearo in funding result6 in increared riak.to the Program am -- 
this decreares contingency/managemdnt rererve to cover unanticipated 
Program requirementi. 

2. Impacts on outyearst 

Uono . 

- DESCRIPZIOH OT -I DRIVBM 
CAAI 

Clean Air Act (a): 
for Hazardour Air Pollutantr (NE88Ap) during rite characterization and remediation 
activitioa. 

The Laboratory murt comply with CM National Emirrion Standard6 
1 

CGRCLAI 
Comprehonmive Enviornwntal Responme, Compensation, and Liability Act (CERCLA) : 

5400.4 (CERcLh Rnquirrrarsnts). 

The 1 
t Laboratory a r t  comply with CERCLA cleanup requirements a6 directed by DOE order .i 

DOB t 
Department of Energy (DOE): 
including DOE orderm in tho 5400 and 5800 rerior (e.g., 5400.4, CERCLA.Requir&ents; 
and 5820.2& Radioactive Warto Uanagmmnt). 

The Laboratory muat comply with DOE requirements 

?BDt 
Federal (FED): Tbe Laboratory must caapply with a variety of federal requireemtne ' 

(e.g- , EO11988, Irloodplain Managmnt; EO11990, Protection of' Wetlands; Fed. 
Facilitier Compliance Act; Atomic Energy Act; L Natal Hirtorical Prerervation ut). 

WEPA-Rt 
National Environmental Policy Act (WEPA) t 
roquirementm for rite characterization and remediation activitier and RCRA TSD 
,activitem am met forth in DOE Ordor 5440.1E'(Implementation of =PA). 

The Laboratory mumt comply with =PA 

I 
I 

osarit 
occupational Safety and Bealth Act ( 0 S a r r ) r  
requirement. under WB1L while implementing mito characterization and remmdiation 
activitirm, m d  RCRI TSD &ctivitimr (e.g-, 29 C?R 1910.120). 

Tho Laboratory must comply with DOE 

R3004 t 
. 3004Ut 

( B m )  3004(u) and (v) requirslPentr of the Laboratory'm RCRA operating permit. The 
BSWA lnodule war effective nay 23, 1990. 

The Laboratoy a m +  comply'witb the Hazardour and Solid Waste Amendments 

- DEacRIPmQI OF -Y D R I v 1 I u  continud 
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Operatione office: ALIA ID Wo.: 1157- Lart update:, 02/03/1993 
ADS Title: TA-8,-9,-23,-69 

I . I  
WBS NO.: 1. 4. 2. 6. 1.28 Category: ER Appr.: D Fpp: -95-99 
Project TitlrtTA-8, 9, 23, 69 REM FaCility/WMi:W/A -7 

Line Item No.: TPC : 0 TBC : 0 
Contig : 0 % overhead: 5 
coat Loc: L sched. Loc: n scope Loc: L 

Inatallation: Lo8 -OS NATIOMAL LABoRATORp CID: ALEW636 

~ 

CM : Y CWA: 1R SDUA: N RQU: Y 3004U: Y TSCA: 19 ma: Y 
#EPAr I DOE: I OSBILrP I W r l  ORD :ll ST : P  TRI 2 1  -:I 

F.0. POCZ BITNER, KO Phone: 505-845-4606 
EQ POC : BARRIS? R. Phone: 301-903-8199 
Auxiliary Field.: 1. ER 2. 3. 

WASTE TIP68 (9 of n s s  Dollar.) 

b 

i 
c 

. 
CE 0 
6PP - 0  
LI 0 '  

- 
OB 492 
CB 0 
=p 0 
LI . o  

mTAL 492 
m e :  , 

Dk-P . 2  
I d - P .  1 

- 

5 ,  087 0 
0 0 
0 0 
0 0 

5 e  087 

7 
2 

0 

A 0 
B 0 

D 0 
E 0 
? 0 
0 0 
B 0 
I 0 

C 7,498 ' 

0 
0 

4,887 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 .  
0 
0 - Dir-T . 2 7 

Illd-T 1 .  2 TmAL 7, 498 0 4,887 0 

I 

PLMUt# LEVEL (mllarm i n  'PhOpmrrdr) 
BCR C a t .  TY 9s ?Y 96 Fx 97 ?x 98 . FY 99 

7, 498 4, 701. 14, 531 944 1,672 
0 '  
0 -  
0 .  

0 
0 
0 

0 0 
0 0 
0 ' 0  

7, 498 4,701 14 , 531 944 1,672 
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-91-98 ADS Crossreferencmm Continud 
ADS as ADS1157. 

Milestone No.: 28012130 

Planning Date Target Date Level: HQ Keyword: SA 
05/17/1993 05/17/1993 
Driver ~ a m e :  3004U Driver Reference: HSWA MODULE 
PRESENT IN Tiger -am: Y Program Execution Guidance: Y 

Demcriptionr 

Title: LPA/NMED DRAFT OF RFI WORK PLAW COMPLETE 

Roadmap: Y Current Year Workplan: Y safety and Health: 

The RlI work plan will include rampling, program managemant, quality assurance, 
health and safety, recorda management, and conmnlnity relations plana, as required by 
the €3- moduel. 

Milestone NO.: 28014130 

Planning Date Target Data Level: EQ Keyword: SA 
03/13/1995 03/13/1995 
Drivor ~amo: 3004U Driver Reference: ESWA MODULE 
PRESENT IW Tiger mam: Y Program Execution Guidance: I 

Demcription: 

Title: EPAINMED DRAFT OF PH1 REPORT COMPLETE 

Roadmap: Y current year workplan: Y Safety and Eealth: '\ 

A draft phame one report will he mubmitted to EPA and -0 reporting the results of 
RFI phame one investigations. '. 

Milestone NO.: 28014330 
Title: EPA/NHED DRUT; COMPLETIOU OF RFI 
Planning Data Tar-+ Date Level: HQ Keyword: SA 
07/18/1997 07/28/1997 
Driver LO-: 3004U Driver Reference: HSWA MODULE 
PRES- IN Tiger Team: Y Program mecution Guidance: Y 

Dercriptionr 
. Roadmap: Y Current Year workplan: Y safety and Health: 

The HsWA module requirem reporting of IVI results. 
delivered to EPA and m E D .  

The draft report will be 

Milestone No.: 28015130 
Title: EPA/NXED DRAFT OF Cns PLAN CO- 
Planning Date Target Date Level: HQ Xeyword: SA 
03/02/1996 03/02/1998 
Driver Name: 3004U . Driver Reference: E ~ A  MODULE - wfwmmms continuad 

: 
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- -1IR 
TARGET LEVEL 

1. Technical Scope: ' 

Technical Area-8 (TA-8) (Anchor Ranch) was originally used for ordnance 
and radioactive material storage and staging. Currently, TA-8 houses 
administrative and nondestructive testing for the Dynamic Testing Division 
and the Fabrication and Assembly Groupo. 
Expl08itre Technology Group for developing and testing new 0xpl08iveS. 
TA-23 conmimted of two lab buildingm asmociated with firing ritee, a 
magazine, and an office building: it is currently abandoned 
(decdssioned) and part of TA-9. TA-69 houses a guard house, an 
inactive incinerator, and office space in the form of trailers. 
operable unit (OU) consists of meveral potential release sitem comprieing 
approximately 38 acres. 
septic systemm, sumpm, and outfalls; contaminated area8 associated with 
explorive procesring facilitiem: sanitary lagoon: firing siter: landfill.; 
pita, and Material Disporal meam 1 and Q. Potential contaminants include 
radionuclides, hazardous chemicalr, lithium, asbestos, and high 
explomivem. 
followed by institutional controls capping, and the lomm likely 
alternatitn of remottal and dimposal of larger volumes. This activity 
constitutes tho Resource Conservation and Recovery Act (Rem) Facility 
Investigation/Corrective masures study/corrective neamurem Implementation 
(R?I/cwIp/cL1I) and voluntary Corrective Actions (m) for thim 011. 

TA-9 im operated by the 

Thim 

The sitor conmimt of radiography facilitiem; 

Potential r d a l  alternativer include relected removal 

2. Activitiem completed to Date: 

Preliminary Aemesament/Sito Inrpection (PA/SI) document submitted to 

solid Warto Uanagement Unit (SWm) Report submitted to -A Region VI 
Enviromntal Protection Agency (EPA) Region V I ,  October 1987.' 

and New Mexico Envirommntal Improvement Division (NnEID), December 
1988. 
During R89, preliminary LVI scoping activitiom wore conducted. 
No activity during m90 or mol. 
LVI work plan rtarted in FY92. 

3. currant Y a u  (m93) Dercriptionr 

Hoot Lor Alammst National Laboratory (m) Direct mlltinu Equivalentm 

Thim Activity Data sheet (ADS) ie partially funded by FY92 carryover 

C q l e t a  ppA/UMBD draft of RPI work plan. 
VCAs will be conducted as appropriatp. 

( m a )  (2.0) will be aaaociated with RFI work plan preparation. 

dollars . 
4. Budgat Year (-94) Demcriptionr 

Information obtained in Phage 1 will be used to refine the sampling - -1- continuad 
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account for differences in relative complexities of performance, 
design, and operational characterirtics. 
Parametric Technique: Parametric technique requires historical 
databases on similar syrtems or subsystemr. 
performed on the data to find correlationr between cost drivers and 
other system parametero, such as design or performance parameters. The 
analysis produces cost equations or-cost estimating relationships which 
can be used individually or grouped into more complex modes. 
cost Review and Update Technique: 
examining previous estimates of the same program/project for internal 
logic, completenesm of scope, assumptions, and estimating methodology. 
The emtimatem are then updated to reflect the cost impact of new 
conditione or estimating approaches. 
Direct/Indirect FTE Assumptions: (1) Direct and Indirect FTEs are a 
part of operating expenditures (OE) only, ( 2 )  Indirect resourcets ($  and 
FPEr) are baaed on Direct FTE offort, (3) After estimating Direct FTEs, 
Indirect comt is derived as a percentage (81.0%) of the Total Cost of 
Direct FTE salary plus fringe, and (4) Indirect FTEs are calculated by 
dividing the total eatimated Indirect cost by tho cost per Indirect FTl!i 
mupplied by the LAloL Indirect Program office. 
Cost Estimating Assumptions: (1) official LML malary factors (salary 
+ fringe) for Direct labor are used, (2) official LA#L escalation rates 
as publishmd in the LARL ?inancia1 Managemant Randbook are used, (3) 
General materials and services (WCS) is based on -92 Bit WCS costs, 
and (4) Major procurement (contracts, large purchase orders), is 
estimated separately from General MCS, it is not based on prior years' 
major pracurenmnt. 

, 

statistical analysis is 

An emtimate is constructed by 

Tho cost emtimate war prepared by using the.cost review and update 
technique. 
the iamr, progrm/project for internal logic, coapletenesa of scope, 
amsumptions, and emtimating methodology. The estimates are then updated to 
reflect the cost impact of new conditions. 

ADS specific aemurap+ions are as followm: 

M estimate i r  conrtructed by examining previous estimates of 

The IVI work plan has not yet been submitted: therefore, the technical 
stop of work, the echedulo, and tho eetimates for this ADS are 
primarily paraamtric and reflect the project leader's, scheduler's, and 
erthtor*s best judgment as to what will be performed. 
The IVI work plan is currently scheduled to be submitted to EPA on May 
1993. 
technical mcope of work, schedule, and/or estimate requiring adjustment 
will be the bamis for a Baseline Chango Proposal (BCP) submittal and 
will be incorporated when approved. 

Upon approval of tho work plan, those elements of the 

' 8 .  m y  Issues: 
, 

* Funding i s  the primary koy isrue. To be able to meet the requirements - rrprlllrIVI Continud 
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Thim permit im imsued in part pursuant to the provisions of Soctionm 201, 
202, 203, 206, 207, 212, 215, and 224 of HSWA, which modified Sections 3004 
and 3005 of E R A .  
hazardous waste or hazardous constituents from any solid waste management 
unit at a treatment, storage, or disposal facility seeking a permit, 
regardless of the tiw, at,which the waske.was placed in such unit and 
provides the authority to review and modify tha permit at any time. The 
decision to issue this permit is based on the assumption that all 
information contained in the permit application is accurate and that tho 
facility will be operated as mpetcified in the permit application. 
inaccuracies found in the application may be grounds for termination or 
modification of this permit (see 40 CFR 270.41, 270.42, and 270.43) and 
potential enforcement action. 

These require corrective action for all releaees of 

Any 

The primary regulatory driver for thio activity is tha HSWA module of the 
LaboratoryOs RCRA operating permit, which requires corrective actionm under 
RCRA mections 3004(u) and (v). The Laboratory must also comply with 
comprehensive Enviroamental Response, campemoation, and Liability Act 
(-), as ipecified in DOE order 5400.4. 

=PA documentation requir-ntm will k in-grated into the RFI work plan, 
RFI report, ClES work plan; cnS.report, and VCA plans, as appropriate. 

Detailed oPilamtones for major,phaser of field work cannot ba identified 
until the R?I work plan ham beon cormplatad. 

Key decision points under DOE order 4700.5 for Major system Acquisition and 
Major Projects are linked to the ZVI work plan, =I report, cnS work plan, 
CWS report, and VCA plano. 

OU project managemant documentation im included in the RFI work plan, CXS 
work plan, and VCA plans. Surveillance and maintenance plans will be 
included in tho R?I report,'cm report, and VCA plans, as appropriate. 

Readinerr r e v i m  will ba cormplated am part of the rVI work plan, a s  work 
plan, and VCA plan review. 

PLAlslsxwG LEVEL 

1. Impactm on R95: 

In order to meet target funding lmmls, funding will be decreased by 
$2 61  1x0 

Thim decrease ia funding results in increased ri8k to the Program as 
thio decreases contingency/managenmnt reserve to cover unanticipated 
Program requirements. - BnRRa~IvE C0ntiau.d 
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LFNBL Continuad 

FTES PY 95 FY 96 FY 97 FY 98 RI 99 

D i r e c t  17 19 18 20 18 
Indi rec t  9 10 10 10 8 :  

T-ET (Dollars in Thousands) 
0 L R  C a t .  R 95 R 96 FY 97 R 98 FY 99 

OE 11,586 12,165 15,104 17,663 15,175 
CE 0 0 0 0 0 
GPP 0 0 0 0 0 
L I  0 0 0 0 0 

ADS #: -105 
T i t l e :  

TOTAL 1i8 586 12,165 15,104 17,663 158 175 

m m  FY 9s FY 96 FY 97 R 98 FY 99 

Direct 15 15 20 20 17 
Ind i r ec t  7 8 11 10 8 

A106 Cromsmfe-• 
A106 N u m b e r :  lllIW009115 D a t e :  ' / / 

T i t l e  : 

- Tigor  T..rp Crosmrefenncrm 
Tiger Tmam Finding Number: IWS/CF-8 D a t e :  10/28/1992 

Tiger Team Finding Number: IWS/Cr-Ol D a t e :  10/28/1992 

Ti9.r -am Finding mambar: IWS/CF-~~ D a k :  10/28/1992 

Tiger Team Finding N u m b e r :  IWS/Cr-7 D a t e :  10/28/1992 

Tiger Team Finding #umber: IWS/cF-lO D a t e :  10/28/1992 

Tiger %am Finding Number: nrS/cr-ll D a t e :  10/28/1992 

Tiger ~ e a m  Finding #umber: IW8/CF-12 D a t e :  10/28/1992 

Tiger Toam Finding mmberr IWS/BXPF-1 Dater 10/28/1992 

T i t l e :  APPRAISAL OF ER PROGRAM ACTIVITIES 

T i t l e :  ENVIRONMENTAL RESTORATION 

T i t l e :  ENVIRON-AL RESTORATION 

T i t l e :  ENVIRON-AL RESTORATION 

T i t l e :  ENVIRONMENTAL RESTORATION 

T i t l e :  ENVIRONMENTAL WSTORATION 

T i t l e :  EWVI-AL RESTORATION 

Ti t lm:  EMVIRO"TAL RESTORATION 
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- nxwIsToIoIs cantinuad 
Driver Name: 3004U Driver Reference: HSWA MODULE 
PRESENT I# Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y Current Year Workplan: Y safety and Health: 

The .BSWA module stipulates that the IWP (umbrella document for LAlQL ER Program) will 
be updated annually and rubmitted to the Adminirtrative Authority (EPA) each year. 

Milestone No.: 04169805 
Title: PR06RMMATIC TECH. SUPPORT 
Planning Date Target Date Level: BQ Keyford: SA 
11/19/1996 11/19/1996 
Driver ~ a m e :  3004U Driver Reference: BSWA MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Decrcription: 
madmap: Y current Year workplan: x Safety and Health: 

The BSWA module stipulates that the IWP (umbrella document for LAloL ER Program) will 
be updated annually and submitted to the Administrative Authority (EPA) each year. 

Milestone NO.: 04169806 
Title: INSTALLATIOW WORK PLAU 
Planning Date Target Date mvel: BQ Keyword: SA 
11/19/1997 11/19/1997 
Driver Name: 3004U Driver Refersnce: BSWA MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y Current Year Workplan: x Safety and Health: 

The HSWA module stipulate. that the IWP (umbrella document for LAUL ER Program) will 
’ be updated annually and submitted to the Administrative Authority (EPA) each year. 

Milestone No.: 04169807 
Title: INSTALLATION WORX KAls 
Planning D a k  Tarmt Date L8Vd: EQ K O p r d :  SA 
11/19/1998 11/19/1998 
Driver Name: 3004U Driver Reference: E ~ W A  MODULE 
PRBSEm IN Tiger -am: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y current year workplan: Y Safety and Bealth: 

The BSWA module etipulates that the IWP (umbrella document for LANL ER Program) will 
be updated annually and submitted to the Administrative Authority (EPA) each year. 

ktril mading P r o f i l e  

DESC : ASSESSm-RCRA/CERCIA SUB-DESC: D 
PROGRAM: EX TITLE: EM, RCR&/CERCIJL-A 

mss DRIVER CAPEQoxX continud 
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- lARRILTfvI Conthud 
from t h e  Waterial Disposal Area (MIA) B cover demonstration, and assirt i n  
developing long-term data on hydrological performance of l a n d f i l l  coverr 
by doing experiments a t  an interwrdiate rcale under more controlled 
condition. than the  f i e ld .  The data w i l l  be umed f o r  preciee ca l ibra t ion  
of water balance models for  LMlL to assist in f i e l d  ecale derign of covers 
and performance asressment. Thio ac t iv i ty  almo includes t h e  development 
and implementation of  the  Records Procooring Fac i l i t y  (RPF); developmnt 
and implemmation of t he  Fac i l i ty  f o r  Infomation Management, Analysis and 
Display ( F I W ) ;  aograph ica l  Infomation System (CIS); devalopmnt of t h e  
sample Fac i l i t y  f o r  coor;iinating/tracking of a l l  analyt ical  maples ; 
application of trllloL developed instrunmntation technology; application of 
ongoing W - s p e c i f i c  asmesameat and remediation technologiea; background 
ecological &diem; framework studies;  decirion analyr i r ;  r i s k  assearrment; 
and qual i ty  araurance. Additional activitier include: rtandard operating 
procedure. dmvelopment and technical team rupport (geology, g e - h d r t r y ,  
hydrology, and d r i l l i n g ) .  Therm a c t i v i t i e s  w i l l  mignificantly enhance the 
cost effectivenear o f  the  LANL ER Program. Theme e lmento  w i l l  be 
incorporated i n t o  tha IWP t o  be updated annually am required by t h e  
Hazardour solid Warta andamntm (EsWA) module. 

2. Activitiam completed: 

P r o g r F t i c . a c t i v i t i e r  were i n i t i a t e d  and w i l l  continua f o r  t h e  l i f e  
of tho ER Program, a. keded. 
The I n r t a l i a t i o n  work Plan (IWP) was ruhmittd to.the Environmental 
ptotect ion Ag.ncy (=A) in -91 U D  h92. 

3. Current m a r  (-93) Dercription: 

ptogrammatic activitier continue during ~ 9 3 ,  roquking  approximately 
14.0 LMsL D i r e c t  F u l l  ~ i n w  8quivalentr ( m e ) .  
Operate t h e  RPF and FIWAD. 
continue l a n d f i l l  c m r  mtudier f o r  mu. 
continua progranmatic arsesmwnt activitiem. 
continue programmtic eerth rciencam mtudiem. 
IWP w i l l  be updated. 
This AD8 i r  p a r t i a l l y  fundmd by R 9 2  carryover dol lars .  

4. 

* 

1 

Budget Y e a r  (R94) Demcription: 

Programmatic activitier continua during R94, requiring approximatoly 
16.0 LANL D i r a c t  FTBm. 
Increase in F T B m  i m  due to  i n c r m n t a l  increaeem within oach of t he  
eighteen activitiam within t h i o  ADS. 
operato t h e  RPF and FUUD. 
continue l a n d f i l l  c0v.r mtu&iem f o r  IIDA.. 
continue prograuunatic armeremnt activitier. 
continue progrrranatic earth rciencer mtudier. 
IWP w i l l  be updated. 

! 
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- ~~ARRATIM Continued 
logic, completenear of scope, assumptions, and estimating methodology. 
The'ertimates are then updated to reflect the cost impact of new 
conditions or estimating approaches. 

* Direct/Indirect Full Tima Equivalent (PTE) Aeaumptionr: (1) Direct and 
Indirect ?TEE are a part of operating expenditurea (oE) only, (2) 

. Indirect resource8 (8 and PTEs) a m  based on Direct FTE effort, (3) 
After estimating Direct FTEr, Indirect cost is derived as a percentage 
(81.08) of the Total Cost of Direct Fl'E salary plus fringe, and (4) 
Indirect FTEe are calculated by dividing the total estimated Indirect 
coat by the cost per Indirect ?TIE supplied by the LANL Indirect Program 
off ice . 
cor+ Estimating ksumptions: (1) official IANL salary factors (salary 

' + fringe) for Direct labor are used, (2) Official LANL eacalation rates 
am published in the LML ?inancia1 Management Bandbook are used, (3) 
anoral materialm and services ( X r S )  ie barod on -92 ER WLS costs, 
and (4) xajor procurement (contractm, large purchase orders), is 
emtimated separately from 6eneral XrS, it io not baaed on prior yearsa 
major procurement. 

The cost emtimate was prepared by using-the coat review and update 
tochnique. 
the mama program/pro ject for internal logic, completeness of scope, 
assumptione, and metimating nmthodology. The ostimates are then updated 
to 

An estimate ir constructed by examining previous estimates of 

reflect the coet impact of new condition.. 

The primary issuer relate to rerources (funds) being sufficient each year 
to continue and/or complete the planned activitiaa on echedule as required 
to stay in compliance or realilae maximum cost aavingo/efficiencies that 
may remult fram work under this ADS. 

9. Regulatory Drivers/Conaequences 

.Regulatory Driver Affected Scope/,Coet/Schedule consequences 
H s m  nodul. VI11 RFI/CWS cost and schedules Notice of 
ID I ~ 0 8 9 0 0 1 0 b l ~  to achieve identified Deficiency/ 

llILESTolpEs, which are Notice of 
consietent with annually Violation and 
updated Installation Work as'sociated 
Plan penalties 

, Pursuant to the sol id Wan- DhpoOal Act, a8 ammnded 'by Rem, am amended 
(42 U.8.c. 6901, et seq.) and the HSWA of 1984, a permit is issued to the 
U.S .  DOE Loa Alamoa Area Office and the University of California, doing 
business am Loa Alamoa National Laboratory (hereafter called the 
mrmittee) ' to operate a disposal facility at tho location rtated above. 

The Permittee must comply with all the term and conditions of this permit. 
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DEBCRIPTIOII OF REWIAmRX DRIVERS 
CAA: 

Clean Air Act (CM): 
for Eazardous Air Pollutants ( N E S W )  during aite characterization and remediation 
activities. 

The Laboratory must comply with c M  National Emission Standards 

CERCLA: 
Comprehensive Environmental maponse, Compensation, and Liability Act (CERCU): The 
Laboratory muat comply with CERCWL cleanup requirements as directed by DOE Order 

. 5400.4 (CERCLA Requirements). 

DOE: 
Department of.Energy (DOE): .The Laboratory mumt cmply with DOE requirements 
including DOE Order. in tho 5400 and 5800 eerie8 (e.g., 5400.4 CERCLA Requiremsnts; 
and 5820.2A, Radioactive Waste narragemont). 

FED: 
Federal (FED): 
(e.g., 'EO11988, Floodplain Xanagenmnt; BO11990, Protection of Wetlands; Fed. 
Facilities Complianco Act; Atomic Energy Act; 5 Uat.1 Eiatorical Preservation lit). 

The Laboratory muat comply with a variety of federal requirement8 

WEPA-R: 
National Environmntal Policy Act (-A): 
requirements for mite characterization and remediation activities and RCRA TSD 
activitiee as met forth in DOE ordor 5440.1E (Implementation of -A). 

The Laboratory must comply with NEPA 

OSEa: 
occupational safety and noalth Act (OS=) : 
requirement8 undor OSEA while implementing mite characterization and remediation 
activitiom, and TSD activitios (..go, 29 CFR 1910.120). 

The Laboratory must comply with DOE 

R3004 : 
3004U: 
(ESWA) 3004(u) and (v) roquircrmentm of the Laboratory's RCRA operating permit. The 
BSWA nmdulo was offeeti6 nay 23, 1990. 

Tfle Laboratory must comply with the Eaeardous and solid waste Amendments 

RcRm: 
Rosource conmo&ation and Recmry Act (RCRIL) : 
Treatmant, Storage, and Dispoaal (TSD) requirements under the Laboratory's RCRA 
operating permit. 

The Laboratory must comply with RCRA 

ST t 
stat. (ST): Tho Laboratory must comply with Now Xexico State atatutea (e.g., 
E a s u d o u m  wrmto Act of 1977, Radiation Protection Act of 1978, and Solid Waate Act oi 
1990) . 



.- 

- Tigor 'hsu Cro~mreferoncom 

Title : ENVIRONMENTAL RESTORATION 

Title: EUVIRONKENTAL RESTORATIOW 

Title : EHVIRONMENTI& RESTORATIW 

Title: E19vfRo"TAL RtSTORATIOLS 

Title: EHVIROlWENTAL RESTORATION 

Title : EWV1R-S RESTORATIOl4 

Titlo: ENVIRONMENTU RESTORATION 

Tiger Team Finding Number: Iws/cF-01 Date: 10/28/1992 

Tiger Team Finding numbor: IWS/CF-~~ Date: 10/28/1992 

Tiger Team Finding numbor: IWS/CF-7 Date: 10/28/1992 

Tiger -am Finding mmber: IWS/CF-~O Date: 10/28/1992 

Tigor -am Finding #trmber: IWS/CF-11 Date: lO/28/l992 

Tiger Team Finding number: IWS/CF-~~ Dater 10/29/1992 

Tigor Team Finding Number: IWS/BBlP?-l Dato: 10/28/1992 

Environmental Restoration and Waste Management Five Year Plan 
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AILA-2107- - Page : 2 
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I PLMRSI~OO LEVEL Continuod 1 

FTEB FY 95 FY 96 PY 97 FY 98 FY 99 

Direct 15 16 17 19 21 
Indirect 7 8 8 9 9 

T a m  LEVEL (~ollars in Thousandm) 
BLR Cat. FY 95 FY 96 FY 97 FY 98 FY 99 

OE 16,323 17,945 18,928 19,857 20,875 

GPP 0 0 0 0 0 
LI 0 0 0 . o  0 

cs 0 0 0 0 0 

TOTAL 16,323 17,945 18,928 19,857 20,875 

m a  ?Y 95 FY 96 FY 97 PY 98 FY 99 

Direct 16 17 18 19 21 
Indirect 7 8 9 9 9 

- A106 Cro88roferoaco8 

Title: 
A106 #umber: lll.LAOP9115 Date: / / I .  

-91-98 ADB Cro88rmforoacem 
ADS #: -106 
Title : 
Transferred in its entirety: 
Explanation of change: 
m94-98 ADS Cro8mrofarencm8 Cont inUd 

I 
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- NILE- continued 
performed during the prior quarter. 

~ ~~~ ~ ~ 

Milostone No;: 03019208 
Title: 3RD QUARTER REPORT (FY93) SUneITTAL TO EPA 
Planning Date Target Date Leml: HQ xeyvord: SA 
07/15/1993 07/15/1993 
Driver Name: 3004U Driver Reference: ESWA MODULE 
PIi8sEIOT IN Tiger Team: Y Program Execution Guidance: Y 

Demcription: 
Roadmap: Y current Y e a r  workplan: Y Safety and Eealth: 

This activity constitutes the quarterly progress sunrmary to EPA of activities 
performed during the prior quarter. 

nilemtone IO.: 03019210 

Planning Data Target Date -1: HQ Keyword: SA 

Driver Mama: 3004u Driver Reference: BSWA MODULE 
PRES= I10 Tiger  Team: P Program Execution Guidance: Y 

mmcsiption: 

Title: 4TE QUARTER REPORT (lIY93) SUBMITTAL TO EPA 

10/15/1993 10/15/1993 

Roadmap: Y Current Year Workplan: P safety and Eaalth: 

Thio activity conmtitutee the  quuterly progrema mammary to EPA of activities 
perfonmd during the prior quarter. 

nilmmtons 100.: 03019212 
Titlet 1ST QUARTER REkORT (-94) SUBMITTED TO EPA 
Planning Date TU-+ Date Level: EQ Keyword: SA 
01/18/1994 01/18/1994 
D r i v e r  Name: 30040 Driver Reference8 ESWA HOD- 
PRESENT II Tiger Team: Y Program Execution ouidance: Y 

mecription: 
Rosdnup: I Current Year Workplan: P Safety and Health: 

Thir activity COnstitUtO~ the quarterly progresa murnmarp to EPA of activities 
perfornmd during the prior quarter. 

~ ~ ~~ 

ul88tOm NO. 8 03019214 
Title: 2ND QUARTHI REPORT (FY94) SWIIITTED TO EPA 
Planning Date Target Date Level: EQ Keyword: SA 

Driver Uame: 3004U Driver Reforenee: 8 s w ~  R~D- 
PRESENT I10 Tiger Team: P Program Execution Guidance: P 

Domeription: 

04/15/1994 04/15/1994 

madmap: Y current Year  Workplan: Y S8fety and Health: 

Thio activity constitutes the quarterly progresi mumrmary to EPA of activities 
performed during the prior quarter. - NI- Continued 
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- NI- CatinUd 
Title: 3RD QUARTER REPORT (-95) SUBMITTED TO EPA 
Planning Date Target Date Level: RQ Keyword: SA 
07/17/1995 07/17/1995 
Driver Name: 3004U Driver Reference: ESWA MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y -  

Demcription: 
Roadmap: Y Current Year Workplan: Y safety and Health: 

Thio activity constitutes the quarterly progremm summary to EPA of activities 
performed during #e prior quarter. 

~~~ ~ 

nilemtone NO.: 03019226 - 
Title: 4TR Q U ~ T E R  REPORT (FY95) SUBNITTED TO EPA 
Planning Date Target Date Level: HQ myword: SA 

Driver toanus: 3004U Driv6ir mferenca: HSWA MODULE 
PRES= I10 Tiger -am: 1 Program Execution Guidance: Y 

Dclrcriptiont 

10/16/1995 10/16/1995 

Roadmap: Y current Year Workplan: I safety and Realth: 

This activity constitute8 the quarterly progrosm m u m a r y  to EPA of activities 
performed during tho prior quarter. 

nilemtone NO.: 03019228 

Planning Date Target Date Level: HQ . myword: 8A 
T i t l e :  18T QUJLRTER REPORT (FY96) SUBNITTED TO EPA 

01/16/1996 01/16/1996 
Driver Ianmt 3004U Driver Reference: R8WA MODULE 
-SENT II Tiger Team: Y Program Execution Guidance: Y 

bmcription: 
Roadmap: Y current Y e a r  workplan: Y Safety and Bealth: 

This activity constitutes the quarterly progrems muamary to EPA of activitiem 
performod during the prior quarter. 

filartone IO.: 03019230 

Planning Date Tugat Date Level: HQ Keyword: SA 

Driver Name: 3004U - Driver Reforonco: EswA MODULE 
PRES- 119 T i g e r  Team: Y Program Execution Guidance: Y 

Demcription: .. 

Pitlet 2LDD QUARTER REPORT (FY96) SUBXITTED TO EPA 

04/15/1996 04/15/1996 

Roadmap: Y current Year workplant x safety and Health: 

This activity constitutes the quarterly progremm 
perfornred during the prior quarter. 

to EPA of activities 

Milestone roo.: 03019232 
Title: 3RD QUARTER REPORT (FY96) SUBMITTED TO EPA 

Continued 
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- NILE-S Continued 
Driver Name: 3004U Driver Reference: BSWA MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y current Y e a r  workplan: Y Safety and Health: 

Thim activity constitutes the quarterly progresm summary to EPA of activities 
performad during the prior quarter. 

Milestone NO.: 03019242 
Title: 4TB QUARTER REPORT (FY97) SUBMITTED TO EPA 
Planning Date Target Date Level: EQ Keyvord: SA 
10/15/1997 10/15/1997 
Driver lame:  3004U Driver Reference: BSWA noDvLE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Demcription: 
Roadmap: Y Current Year workplan: Y Safety and Health: 

This activity constitutes the quarterly progrems oummary to EPA of activitier 
performed during the prior quarter. 

Milestone NO.: 03019244 
Title: 1ST QUARTER REPORT (-98) SUBMITTED TO EPA 
Planning Date Target Date Level: BQ myword: SA 
01/15/1998 01 / l e  / 19 98 
Driver Name: 3004tl Driver Reference: BSWA MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: I current Year workplan: Y Safety and Bealth: 

Tbim activity conmtitutem the quarterly progremm mummary to EPA of activities 
performed during the prior quarter. 

Milestone No.: 03019246 
Title: 2ND QUARTER REPORT (FY98) SWBXITTED TO EPA 
Planning Date Target Date Level: BQ Keyword: SA 
04/15/1998 04/15/1998 
Driver LO-: 3004tl Driver Reference: BSWA noDULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y current Year workplan: Y Safety and Bealtht 

Thio activity conotitutem the quarterly progresm mummary to EPA of activities 
performed during the prior quarter. 

Milemtone No.: 03019248 
Title: 3RD QUARTER REPORT ’ (FY98) SUBMITTED TO EPA 
Planning Date Target Date Lewel: BQ Keyword: SA 
07/15/1998 07/15/1998 
Driver No(Lme: 3004U Driver Reference: BSWA MODULE - w ~ w s m # ~ S  Continued 
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NILIIJTOIR~ Continued 
Description: 

Thio activity conmtitutem the quarterly progremm m-'to EPA of activities 
perfonwd during the prior quarter. 

. 

nilemtone lo.: 03039830 
Title: BASELINE MODIFICATION SUBMITTAL FY93 
Planning Date Tarpt Date Level: HQ Keyword: SA 
10/01/1992 10/01/1992 
Driver lame: 3004U Driver Reference: HSWA MOD- 
PRCSEm I# Tiger Team: Y Program Execution Guidance: Y 

Description: 
This activity constitute@ the yearly baeeline submittal to the DOE for tho LwL ER 
Program . 

Roadmap: Y Current Y e a r  Workplan: Y Safety and Health: 

Kiloatone NO.: 03039831 
Title: BASELIUB MODIFICATIOW SuBnTTTAL El94 
Planning Dato Tarpt Date Level: HQ Keyword: SA 
10/01/1993 10/10/1993 
Drivor lamor 3004u Driver ~eforence: ESWA MODUU! 
PRESENT IN Tiger Toam: Y Program Exocution midance: Y 

Description: 
Thim activity conmtitutem tho yearly baseline rubmittalto the DOE for the LANL ER 
Program. 

Roadmap: Y Current Pear workplan: Y Safety and Health: 

Milestone lo.: 03039832 
Title: BASELIME MODIFICATIOW SUBMITTAL El95 
Planning Date Target Date Level: HQ Keyword: SA 

Driver Name: 3004U Driver Reference: HSWA MODULE 
PRESENT IN TigOr Toam: 1 Program Execution Guidance: Y 

Description: 
This activity conetitutos the yearly barelino submittal to the DOE for the IANL ER 
program. 

10/03/1994 10/03/3994 

Roadmap: Y current Y e a r  Workplan: Y Safety and Health: 

Milestone lo.: 03039833 
Pith: BASELINE MODIFICATION SUBNITTAL FY96 
Planning Date Tugat Date Levol: HQ Keyword: SA 
10/02/1995 10/02/1995 
Driver lamot 3004U Driver Reference: HSWA MODULE 
PRESENT IN Tiger TO-: Y program Eamcution Ouidance: Y 

Demcription: - NI- Contiauod 

'Roadmap: Y current Year workplan: Y Safety and Health: 
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FX95 DRIVER CATEWRX C o n t h u d  
35Ew10100 0 0 0 B 0 0 0 0 
3939920100 0 0 0 C 17,194 0 161323 0 
3 9EW2 0 100 0 0 0 D 0 0 0 0 

E 0 0 .  0 0 
14,427 15# 551 O F  0 0 0 0 

0 0 0 0 
E 0 0 0 0 
6 

TOTAL 

I 0 Q 0 0 

TOTAL 17# 194 0 16,323 0 
- 

PLAIIImo (Dollarm in Thoumandm) 
FY 95 . FY 96 FY 97 lcJT 98 E T  99 

EW2 0 10 3 0 1 17,194 17,945 18,928 19,857 20,875 
3 SEW2 0 100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 
3 9EW2 0 100 0 0 -0 0 0 

17,194 17, 945 18,928 lS1 857 ' 20,875 I- 
, .  

TAR@= LEVEL (Dollar. in Tbumandm) 
BCR CODE FY 95 FY 96 FY 97 ET 98 . FY 99 

EW2 0 10 30 1 16,323 17,945 18,928 19, 857 20,875 
3 SEW2 0 100 0 0 0 0 0 
39EW20100 . 0 0 0 0 0 
3 9EW2 0 10 0 0 0 0 0 0 

16,323 17,945 18,928 19,857 201875 

ImRRaTIvE 
TARGET LEVEL 

1. Technical Scope: I 
Thio activity data sheet (ADS) consists of management-related activitiem 
ammociated with implemnting the Loo Alamos National Laboratory (LANL) 
Environmental Remtoration (ER) Program including preparing the ER 
F f v e - X e u  Plan, LlllsL site-Spmcific Plan, adminiatratitn procrdurea, 
program management, weekly, monthly, and quarterly report.. Also included 
are conmunity relatione activities, quality a88uranc0, health and aafety 
ammurancm, rmmouce planning, maintenance of the Planagwmnt Information 
symtm (MIS) (including'comt and mchmdule planning and reporting), and 
providing periodic briefing. to the Department of Energy (DOE), Laboratory 
management, and the public. 

BaRRmIvE continued 
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- Conthud 
Funding estimates are based upon the best professional judgment of the 
effort required to meet the deadline. of the BSWA module as specified by 
EPA in the Resource Conmervation and Recovery Act (RCRA) operating permit. 
M the Program developm a historica1,record of these activities, funding 
will be adjusted to accurately reflect historical experience in theme 

. tasks. 

Key assumptions umed to prepare mcope, cost, and schedule baselines are . 

presented below: 

* 

' *  

Bottoms-Up Technique: Generally, a work etatomant and set of drawing8 
or specificationo are uoed to "takeoff" material quantities required to 
perform each discrete task performed in accaanplimhing a given operation 
or producing an equipment ccmponent. From there quantities, direct 
labor, equipment, and ovorhead cooto aro derived and addod thereto. 
Specific Analogy Technique: 
cost of an item u r d  in prior systems as the basis for the cost of a 
similar item in a new system. 
account for differences in relative complexities of perfozmance, 
design, and operational characteristics. 
Paramotric Technique : Parktric technique requires historical 
databases on similar systems or subsyotoma. 
perfornwd on the data to find correlations between cost drivers and 
othor mymtem parameters, much as domign or porformurce parameterm. The 
analysis produces cost equationr or cost estimating relationships which 
can be used individually or grouped into more complex modes.. 
ComttReviow and Update Technique: 
examining previoum estimater of the sanm program/projoct for internal 
logic, completonmm of 8 ~ 0 ~ 0 ,  aooumptions, and emtimating methodology. 
The estimakm aro then updated to reflect the coot impact of new 
conditione or omtimating approaches. 
Direct/Indirect FTE Assumptions: (1) Diroct and Indirect m s  are a 
part of OE only, (2) Indiroct resources ($  and m s )  are baaed on 
Direct ETB effort, (3) Aftor ortimating Direct m s ,  Indirect cost is 
derived as a percentago (81.0%) of the Total Coot of Direct FTE salary 
plum fringe, and ( 4 )  Indirect m s  an, calculated by dividing the total 
emtimatad Indirect coot by tho coat per Indirect FTE supplied by the 
LA~OL Indirect program office. 
Cost Eatinrating Assumptions: (1) official LA#L salary factors (malary 
+ fringe)-for Direct labor an, used, (2) Official LAWL escalation rates 
as published in the LAUL rinancial nanagawnt Handbook are used, (3) 
General matorials and 8ervices (HW) is ba8.d on -92 ER Itas Costm, 
and (4) IYajor procurement (contract., largo purchamo ordorm), io 
emtimated separately from m en oral US, it ia pot baed on prior years' 
major procuremmt. 

Specific analogiem depdnd upon the known 

Adjustments are made to known coats to 

statistical analysis ir 

An astimato io constructed by 

The cost estimate was prepared by using the coot review and update 
technique. 
the same program/project for internal logic, caanpleteness.of mcope, 

. ~n estimate is constructed by examining previoum estimatem of 

- rrlprrMtrr Continued 



I 

UWL-2107- - 

- W T I M  C o n t h u d  
The primary regulatory driver for this activity is the BSWA module of the 
Laboratory's RCRA operating permit, which requires corrective actions 
under RCRA sections 3004 (u) and (v). The Laboratory must also comply 
with Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), as specified in DOE Order 5400.4. 

. 

PLAloLOIwG LEVEL 

1. Impactm on FY95: . 

* In order to w e t  target funding levelm, funding will be decreased by 
$87lK. 

This decreame in funding results in increased risk to the Program as 
this decreases contingency/managwmnt raseme to cover unanticipated 
Program requirements. 

2. Impact. on Outyearm: 

None . 

- D E S C I K P T I ~  OF -? DRIVERS 
CAA: 

Clean Air Act (a): 
for Hazardous Air Pollutants (IPESHAP) during site characterization adn remediation 
activitioa. 

The Laboratory must comply with CAA National Emission standards 

cERcL&: 
Comprebenaive Environmental Response, Compensation, and Liability Act (CERQIZL): The 
Laboratory mumt comply witb CERCLA cleanup requiramnte am directed by DOE order 

- 5400.4 (CERCLa Requir.aasnt8). 

DOE: 
Departnmnt of Energy (DOE) : 
including DOE Order. in the 5400 and 5800 aeries (e.g., 5400.4, CERCLA Requirements; 
and 5820.2& Radioactiva Wamte Management). 

The Laboratory must comply witb DOE requiremento 
. 

FED : 
Federal (FED) : 
(e.g., E011988, Floodplain nanagament; EO11990, Protection of Wetland.; Fed. 
Facilities compliance Act; A t d C  Energy Act; & Nat'l Hirtorical Preservation Act). 

'Jeh. Laboratory must comply with a variety of federal requirements 

MEPA R: - 
National Envirommntal Policy Act (=PA): The Laboratory must comply with =PA . 
requirements for site characterization and remediation activities and RCRA TSD 
activities as set forth in DOE Order 5440.1E (Implemention of NEPA). - DBBCRIPTIOII OF -RX DRIVER8 - t h u d  

I 
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____ ~~ ~ 

operations Office: A U A  ID No.: 2110- Last update: 02/03/1993 
ADS Title: ANALYTICAL CEEMISTRY MOBILE LABS 
WBS NO.: 1. 4. 2. 6. 3. Cat9gO-r ER Appr. : D FYP: FY95-99 
Project Tit1e:PROGRAII M G ~  SUPPORT FaCility/WAG:N/A 
Installation: LOS &LANOS NATIONAL LABORATORY CID: ALENG36 
Line Item NO.: TPC : 0 TEC : 0 
contig : 0 I overhead: 17 
cost Loc: n sched. Loc: M Scope Loc: M 

P.0. POCr BITNER, A. Phone: 505-845-4606 
SQ POC 8 HARRIS, R. Phone: 301-903-8199 
Auxili8ry Fields: 1. tR' 2. 3. 

~ ~ 

WASTE TYPES 

ELW: 0 TRW: 0 TRUHIX: O L L W :  0 UWM: 0 m: 0 SlllOT: 0 GTCC: 0 

(a of PI91 D0ll.r.) 

R B W I A ~ R X  DRIWERS 

CM : Y CWA: W SDWA: I RCRIL: Y 3004U: Y TSCA: W ,-: Y 
=PA: Y DOE: Y O S E A t Y  I A G : . W  ORD :to 8T : Y TRI' : N  FED: Y 

-ry Funding Profil. 
R 9 5  DRIVER CATEGORY 

BCR R 9 3  APPR R 9 4  PRES FY94 APPR Klllo PRIORITY1 TARGET PRIORITY1 

2, 852 3,273 0 A 0 0 0 . o  
0 0 0 B 0 0 0 0 

GPP 0 0 0 C 1,848 0 1, 668 0 
0 . o  0 D 0 0 0 0 

E 0 0 0 0 
T m A L  2, 852 3,273 0 F 0 0 0 0 
m8 I G 0 0 0 0 
D i r - P  2 4 B 0 0 . o  0 
Ind-P 1 2 I 0 0 0 0 
Dlr-T 2 4 
Ind-T 1 2 TOTAL 1,848 0 1, 668 0 

' ,  . 6 LI 

- 

- 
I 

(mll8r8 in mOU88d8) 

BCR Cat. FY 95 R 96 FY 97 R 98 FY 99 

01: 1, 848 1, 938 2, 036 2, 139 2,244 
CE 0 0 0 0 0 
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

TOTAL 1,848 1,938 2,036 2,139 2,244 - PL~~~QINO L X V ~  continued 
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I 

- NILES- C O n t i n U d  
Description: 

Purchase and[or modify equipment to conmtr&t mobile lab0. . 

I I 

DESC: ASSESSIYENT-RCRA/- SUB-DESC: D 
PROORAnrEH TI-: 

BLR CODE R 9 3  APPR -94 PRES R 9 4  APPR KAW PRIORITY 1 TARGET PRIORITY 1 
-95 DRIVER CATEGORY 

EW2 0 10 3 0 1 2,852 3#273 O A  0 
3 SEW2 0 100 0 0 . o  B . o  
39EW2 0 100 0 0 0 '  c 1,848 
39EW2 0 100 . o  ' 0 O D  0 

E 0 
TOTAL 2,852 3,273 O P  0 

6 0 
' 8  0 
' I '  0 

- 

- 
TmAL 1,848 

0 
0 
0 
0 
0 
0 
0 

. o  
0 

0 
0 

1,668 
0 

' 0  
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

' 0  
0 
0 

0 lV668 0 

- .Ptrllllxm (Dollarm i n  Thoumandm) 
BLR CODE R 9s R 96 R 97 R 98 R 99 

EW2010301 . 1,848. 1,938 2,036 2,139 2,244 
3SEW20100 . . ' O  . 0 0 0 0 
39EW20100 ~ 0 
39EW20100 . 0 

0 
0 

0 
0 

0 
0 

0 
0 

TOTAL 1,848 1,938 2,036 2,139 2 244 
I 

- TaRG#E Lml& (Dollarm in T h o u m a n d m )  
BCR CODE . .FY 9s 

EW2 0 1030 1 I, 668 
3 SEW20 10 0 0 
3 9 ~ ~ 2  o 100 0 
3 SEW2 0 1 00 0 

TOTAL. 1,668 

' FY.96 R 97 

1,938 ' 2 , 036 
0 0 
0 0 
0. 0 

1,938 2,036 

R 98 R 99 

2,139 2,214 
0 0 
0 0 
0 ' 0  

2# 139 2,244 

-1VE 
T-T LEVEL I 

Contimod 
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- COntiPUd 
continue sample coordination and quality inframtructure activities for 
the large numbers of samplea. 
WLWL Direct m m  projected at 4.0. 

6. Outyearm (Ip96-99) Demcription: 

Continue mample coordination and quaiity inframtructure activities for 
the large number6 of mamples. 
LmiL Direct fiISm projected to range fram 4.0 to 5.0. 

7. Key mmumgtions: 

Funding emtimatem remult from detailed comt emtimatom to conmtruct 
mobile laboratoriem. 
The Laboratory will continue to be. required to maintain compliance with 
operating permitm, federal, mtate, and local regulatory requiremontr. 
The Laboratory will continue to be required to mample radioactive and 
non-radioactive mamplem collected for analymim of trace levelm of 
inorganic, organic, and radiochemical conmtituentm. 
Approximately 80% of mamplem generated. by the Environmantal Reetoration 
(ER) Program at LAUL will be contracted out to private laboratoriem. 

(quality control) mamplee will k analyzed in thim facility. 
. However, highly radioactive mamplem, famt turnaround manplea and.mplit 

Key ammumptionm umed.to prepare mcope, comt, and mchedulo barnelinem are 
promanted belar: 

Dottonu-Up Technique: canorally, a work mtatement and met of drawings 
or mpecificationr arm umed to "takeoff- material quantities required to 
perform each diecrete tamk parfornmd in accomplishing a given operation 
or producing an equipment component. Pram theme quantitiem, direct 
labor, mquipment, and.overhead comtm are derived and added thereto. 
Specific Analogy Techniqru: 
comt of an item umed in prior myateme am the bamim for the coot of a 
mimilu item in a new eyetom. 
account for differences in relative ccmplexitiea of performance, 
demign, and operational characterimtice. 
Parametric Technique: 
databarnee on mimilu mymt.au or aubmymtemu. 
performed on the data to find correlation6 between coat driver6 and 
other mymtem paramterm, auch am demign or performance paramterm. The 
analymim producer coot equationm or cost emtimating relationmhipm which 
can k umed individually or grouped into 
Cort Review and Update Tochaiqus: 
examining previous emtimatom of tho m m  program/project for internal 
logic, capapletenees of scope, asmumptionm, and emtimating methodology. 
The esthtaa are then updated to reflect the cost impact of new 
conditione or emtimating approacher. 
Diroct/Indirect FTE Amsumptionm: (1) Direct and Indirect FTEe are a 

specific analogies dopend upon the known 

Ujurtmentrn are made to known cortm to 

Parametric technique require. historical 
statimtical analyeis is 

complex amdas. 
An emtimate im conmtructed by 
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- WARRATIVS Continued 
Pursuant to the solid Waste Diaposal Act, aa amended by RCRA, as amended 
(42 U.S.C. 6901, et seq.) and the RWQA of 1984, a permit ia ismued to the 
U.S. DOE L o m  Alamos Area office and the university of California, doing 
buainess as Lo8 Alamoa National Laboratory (hereafter called the 
Permittee) to operate a diapoaal facility at the location atated above. 

The Permittee mum+ comply with all the terme'and conditiona of this permit. 
This permit consists of the conditions contained herein (including the . . 

attachments). 
hazardous waste management activities comply .with all applicable Federal, 
statutory, and regulatory requirements. Applicable requirements are those 
which are found in, referenced in, or incorporated into that version of 
RCRA or the regulations prwnalgated to RCRA that are in effect on the date 
this permit is issued (see 40 CFR 270.32 (c)). 

Said conditions are needed to insure that the Permittee's 

Thi8 permit is issued in part purruant to the provisions of Sections 201, 
202, 203, 206, 207, 212, 215, and 224 of ESWA, which modified Section8 3004 
and 3005 of RCRA. 
hazardous wamte or hazardous constituents from any solid waste management 
unit at a treatment, storage, or disposal facility seeking a permit, 
regardlem8 of the tima at which the waste waa placed in much unit and 
providos the authority to review and modify the permit at any time. The 
decision to issuo this permit is based on the assumption that all 
information contained i n  the permit application is accurate and that the 
facility will be -rated as specified in the permit application. 
inaccuracies found in the application may he ground. for termination or 
modification of this permit (so. 40 CFR 270.41, 270.42, and 270.43)  and 
potential enforcswnt action. 

These require corrective action for all releases of 

Any 

The primary regulatory driver for this activity is the BsfQA module of the 
Laboratory's RCEU operating permit, which requires .corrective action6 
under RCRA section8 3004(u) and (v). 
Comprehen8ive Environmental Rssponse, Compensation, and Liability ' Act 
(CXtCLh),  as specified in DOE order 5400.4. 

, 

The Laboratory must a180 comply with 

1. Impacts on -95: 

In order to m e t  target funding levelm, funding will decrease by 
$ l 0 0 K .  

This decrease in funding result. in increased riak to the Program as 
this docreamem contingency/manageamnt reserve to cover unanticipated 
Program requirements. 

2. Impacts on Outyeare: 

- ~ I V E  Continued 
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Direct 7 7 7 7 7 
Indirect . 3  3 3 3 3 

r: 19 
Y 

"i 

w m  (Dolhr8 i n  fiOU8and8). 
BLR Cat. FY 95 FY 96 FY 97 FY 98 ' FY 99 

FTES FY 95 FY 96 FY 97 FY 98 .FY 99 

OE 1,740 2,213 1,951 1,848 3,435 
CE 0 0 0 0 0 
GPP 0 ' 0  0 0 0 
LI 0 0 0 0 0 

TmAL 1,740 2,213 1,951 . 1,848 '3,435 

m 8  FY 95 ?Y 96 ?Y 97 FY 98 FY 99 

Direct 7 7 7 7 7 
Indirect 3 3 3 3 3 

- -8TOmE8 

nilemtone No.: 10  
Title: PROVIDE DIRECTIOIV TO ONGOING FIELD ACTIVITIES 
Planning D a k  Target Date Level: HQ Keyword: SA 
09/30/1994 
Driver Name: DOE Driver References 5820.21 
PRESENT IN Tiger Team: Program Execution Guidance: Y 

Deecription: 

-0 9 / 30 / 19 9 4 

Roadmap: current Year workplan: Y safaty and Health: 

PROoRAn MAU- W I U  SUPPORT TEE NECESSARY DIRECTIOU PROJECT LEADERS DEEM 
massmy TO FRRFORX ONGOING DCD FIELD ACTIVITIES. 

Hilemtone No.: 11 - BlILEsmwEs coptiu\rrd 
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F.0 .  POCt BITNER, A. Phone: 505-845-4606 
HQ poc t HARRIS, R. Phone: 301-903-8199 
Auxiliary .. Field8 : 1 . ER 2. 3. 

WASTE TYPES ( 8  of ~ ? 9 5  Dollar.) 

. 

~~ 

HLWr 0 TRU: 0 TRUXIX: O L L W :  0 LLWM: 0 EAZ: 0 SANT: 0 GTCC: 0 

R8WLA-X DRIVER8 

C A A t Y  CWA: 19 SDWA: W RCRA: Y 3004U: Y TSCA: 19 CERCLA: Y 
NEPA: Y DOE: Y 0 8 B A : Y  IAGr19 ORD : N  ST t Y  TRI : N  ?ED:Y 

duma- rrmding Profilo 
PT95 DRIVER CATEGORY 

BCR FY93 APPR -94 PRES R 9 4  APPR PLAN PRIORITY1 TARGET PRIORITY1 r 
OB 834 
CE 0 
GPP 0 
LI 0 

TOTAL ' 834 
-8 : 
Dir-P 2 
Ind-P 1 
Dir-T 2 
Ind-T 1 

- 

3,037 ' 0 
0 0 
0 0 .  
0 0 

3,037 0 

. 2  
1 
2 
1 

A 0 
B 0 
C 4 , 382 
E 0 
? 0 
G 0 
H 0 
I ' 0  

D .  0 

0 
0 

' 0  
0 

. o  
0 
0 
0 
0 

0 
0 

2,505 
0 
0 
0 
0 
0 .  

. o  

0 2,505 

0 

. o  
0 
0 
0 
0 
0 
0 

0 

0 

~tllllllrllO WML (Dollar. in Thoumandm) 
BCR Cat. FY 95 F!t 96 R 97 ?Y 98 ?Y 99 r 
OE 4,382 1,316 1, 102 3,323 4,463 
CE 0 0 0 0 0 
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

4, 382 1, 316 1, 102 3,323 4,463 
-I= LEVEL continued 

1 TOTAL 
I 
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-1- Continued 
regardless of the time at which the waste was placed in such unit and 
provides the authority to review and modify the permit at any time. The 
decieion to issue thie permit irr based on the aesumption that all 
information contained in the permit application is accurate and that the 
facility will be operated as specified in the permit application. 
inaccuracies found in the application mpy be ground. for termination or 
modification of this permit (see 40 CFR 270.41, 270.42, and 270.43)  and 
potential enforccrarent action. 

The primary regulatory driver for this activity is the ESWA module of the 
Laboratory's RCRII operating permit, which require. corrective actions under 
E R A  sections 3004(u) and (v). The Laboratory must also comply with 
CERCLA, mpecified in DOE Order 5400.4. 

m y  

UEPA documentation requiremnts will be integrated into the RFI work plan, 
RFI report, QIS work plan, Q18 report, and VCA plans, am appropriate. 

Detailed mileatones for major phases of field work cannot be identified 
until the RFI work plan ham been cormpleted. 

Key docieion point. under DOE Order 4700.5 for mjor System Acquisition and 
Major Projects aro linked to the IVI work plan, -1 report, cns work plan, 
cllll report, and VCA plum. 

OU project management documemtation im included in the IVI work plan, CMS 
work plan, and VCA plane. 
includod in the RFI report, Qcs report, and VCA plans, as appropriate. 

Readinems r e v i m  will be completed as part of the IVI work plan, ells work 
plan, and VCA plan reviow. 

surveillance and maintenance plans will be 

1. Impact6 on =Ob: 

* In order to mot target funding levels, funding will ba decreased by 
, $2,10dKa 

Thio &cmaoe. in funding reeulte in increased risk .to the Program as 
thim docreaiee contingency/managemant reserve to cover unanticipated 

. .Program requiremonte. 

2 .  Impact0 on outpare: 

#one. , 



The W I  work plan h8s beon submitted but not approved; therefore, the 
field work i o  not parametric and reflects the work plan. Activitiee 
echaduled bayoxid the field work are primarily parametric and reflect 
tho project leader's, 6Ch~d~lOr'6, and estimator's beet judgment am 
what will be perfornmd. 

The W I  work plan was submitted to EPA in nay 1992. 
of the work plan, those elennants of tho technical scope of work, 
sahedule, and/or estimate requiring adjuetlwnt will be the baeis for a 
Baseline Chango Proposal (BCP) submittal and will ba incorporated when 
approved. 

I 
upon approval 

?landing is the primary key issue. 
for deliverablom (milostones), funding must remain within an 
appropriate range. 
accamplishing scheduled work and result in milestones being pushed out. 

almo a significant key iseue. 

To be able to m e t  the requirements 

Delaying or &faring funding will cauee delay6 in 

AVailability of contractor rupport, including analytical mupport, is 
contract support must be available at - ~UMTIVE coatilaud 
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- -TIM C0nt iIIU.d  
operations. A variety of molid waste management unit (SWMUs) types are 
found in OW 1129, including firing sites, disposal areas, above and below 
ground mtorage tank., meptic systema, outfallm, wamte linea, lagoons, oil 
mpillm, container mtorage aream, wamte oil and wastewater treatment 
facilities, and radioactive liquid waste mpills. 

Thio aesemmment addremmee all SWnUm and'aream of concern (AOCs) located 
within OU 1129. Theme SWMUm and AOCm are contained on about 66 acres of 
potential murface and subsurface release mites. 
potential for a variety of contaminantm. 
coneiot of removal and diapomal of contaminants and inmtitutional control 
of the facilitiem. Theme activities conmtitute the Remource Coneemration 
and Recovery Act (RCRA) Facility Invemtigation/correctiw masurea 
Study/corrective Xeasurem Implementation (RFI/cxs/cMI) and Voluntary 
Corrective Action. (v-) for thim OU. 

The sites have the. 
Remediation im expected to 

2. Activitiem completed to Date: 

Preliminary Ammemmment/Sita Inmpection (PA/SI) m a t t e d  to the 

During m89, preliminary EVI mcoping activities were conducted. 

Environmental Protoction Agoncy (-A) Region VI, in October 1987. 
SWm Report oubmitted to EPA Region VI and New Mexico Environmental 
Improvement Divimion (=ID), in December 1988. 

NO activities were completod during ~ ~ 9 0 .  
R?I work plan prepared during m91-92 and mubmitted t o  EPA and New 
mxico Environment Department (~016~~). 

3. curront year (-93) Description: 

EPA/IWED caatwnt reoolution for the W I  work plan will bo completed. 
Initiate planning and infrastructure development for the field . 
invemtigation phamem. 
Initiate field invemtigationm. 
conduct VCAa a8 appropriate. a 

Moat sampling and analymio comtm will be ammociated with mubcontractm. 
mmt LO. ~ a p l o a  national Laboratory (LANL) Direct FUU ~ i m e  Equivalent. 
(-6) (5.0) arm aroociated with completing the EVI work plan and 
hplontentation of tho field characterisation'activitiem. 

dollar.. 
Thim Activity Data Sheet (ADS) is partially funded by FY92 carryover 

4. Budget Year (FY94) Demcription: 

continue field invemtigationm. 

conduct VCA. as appropriate. 
* 

Perform analymem of analytical data. 

Itomt mampling and analymim costa will be ammociated with. mubcontractm. 
LA#L Direct m m  projected at 2.0. 

: 



I 

DISC: ASSESSMENT-RCRA/CERCLA . SUB-DESC: D 

Environmental Restoration and Waste Hanagement Five Year Plan 
Activity Dirta Sheet Py95-99 

ALLA-1129- - Page : 3 
Date: 02/03/1993 Time: 11:54 

FT94-98 ADS Crommreferencem Continued 
Transferred in it6 entirety: 
Explanation of change: 

S a m  ADS as ADS1129. 

I I 

nilemtone NO.: 18014130 

Planning Date Target Date Level: EO Keyword: SA 
05/08/1997 05/06/1997 
Driver Name: 3004U Driver Reference: ES~VA MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 

Title: EPA/NmD DRAFT COMPLETE 

Roadmap: Y Current Year Workplan: Y safety and Eealth: 

A draft pha6e one report will ba 6ubmitted to EPA and NMED reporting the results of 
LVI phase one investigation6. 

nile~~tone NO.: 18014330 
Title: EPA1-D DRAFT; C O ~ I O N  OF W I  
Planning Date Target Date Level: EQ Keyword: SA 
09/01/1998 09/01/1998 
Driver Name: 30040 Driver Reference: 88m MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y current Y e a r  Workplan: Y Safety and Eealth: 

The E8WA module require6 reporting of W I  reault6. 
delivered to EPA and m E D .  

The draft report will be 

nilemtone NO.: 18015130 
Title: EPA/NMED DRAPT OF Cns KMJ ColtpLETE 
Planning Date Target Date Level: EQ Keyword: SA 

Driver lama: 3004U Driver Reference: ESWA MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 

04/06/1999 04/06/1999 

Roadmap: - Y Current Year Workplan: Y safety and Eealth: 

The CMS plan will ba prepared and submitted to the EPA and NMED in compliance with 
the M A  nrodulo. 



Operation8 Office: A I L A  ID No.: 1129- Laat update: 02/03/1993 

WBS NO.: 1. 40 2 .  6 .  1 - 1 6  Category: ER Appr.: D PYP: FY95-99 
ADS Title: TA-4,5,35,42,48,52,55,63,66 

Project Title:T4,5,35,42,48,52,55,63,66 Facility/Wm:N/A 
~nmtallation: LOS -0s NATIO#ISL LABORATORY CID: ALENG36 
Line Item No.: TPC : 0 TEC : 0 
contig: 0 8 Overhead: 8 
comt Loc: L sched. Loc: n scope Loc: L 

, 

2 .  

m8 : 
Dir-P 
Ind-P 
Dir-T 
Ind-T 

Phone: 505-845-4606 
Phone: 301-903-8199 

3. 

Et 95 FY 96 FY 97 FY 98 FY 99 

BLW: 0 TRU: 0 TRUNIX: O m W :  0 LLWI4: 0 W: 0 SANT: 0 GTCC: 0 

R E W L a ~ X  DRIVER8 

c A A : P  Cwmu SDWA: N RCRA: Y 3004U: Y TSCA: N CERCLA: Y 
NSPA: Y DOE: Y 0 S R A : Y  I M : W  ORD : W  ST : Y  ' T R I  : W  F'EDrY 

sumary Tunding P r o f i l e  
-95 DRIVER CATEWRY 

BLR -93 APPR FY94 PRES FY94 APPR PLAU PRIORITY 1 TAR6ET PRIORITY 1 

2 ,624  4 ,  095 0 A 0 0 0 0 
0 0 0 B 0 0 0 0 

GPP 0 0 0 C 8,653 0 6,550 0 
LI 0 0 0 D 0 0 0 0 

E 0 
2 ,624  4 ,095  0 '  ? 0 

0 '  
0 O I  0 

0 .  
0 

5 2 
2 1 

2 1 
9 2 

G 0 0 0 0 
E 0 0 0 0 
I 0 0 0 0 

TmAL 8 ,653  0 6 ,550  0 

. I  
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IOARRATIM continued 

1. Impacts on -95: 

None. 

2. Impact8 on outyearsr 

#one. 

- DEZICIIIPZIOI OF -Y DRIVERS 
zlu: 

Clean Air Act (CAA): 
Standards for Bazardouo Air Pollutantr (HESHIIp) during site characterization and 
remsdiation activities. 

The Laboratory must comply with CM National Emiossion 

EERcXAt 
Comprehenmive Enviroamental Reoponoe, Caapansation,a nd Liability Act ( C E R W ) :  The 
Laboratorymurt camply with CERCLih cleanup requirement8 as'directed by DOE order 
5400.4 (CERCLa Requirementr). 

DOE : 
Department of Energy (DOE): 
including DOB orders in the 5400 and 5800 series (e.g., 5400.4, CERCI,& Requircrmsntr; 
and 5820.2A, Radioactive warte nanagemnt). 

The Laboratory must comply with DOE requirements 

m:. 
Fedoral (FED): 
(e.g.., E011988, Floodplain Hanagement; E011990, Protection of Wetlande; Fed. 
Facilities Compliance Act; Atomic Energy Act; & Nat'l Eistorical Preoervation Act). 

The Laboratory must comply with a vairety of federal requiremsnts 

NEPA R: - 
National Environnrental Policy Act (NIBPA): 
requiremntm .for site characteriaation'and remediation activiteo and RCRA TSD 
activitiem am mot forth in DOE 0-r 3440.1B (Implementation of  PA). 

The Laboratory mu8t comply with =PA 

Dsm: , 

Occupational Safety and Bealth Act (OSEA): 
requirement6 under OSHA while implementing site characterization and remediation 
activities, and RCRA TSD activities (e.g., 29 CIR 1910.120). 

The Laboratory must comply with DOE 

R3004 t 
3004U: 

ESWA module was effective nay 23, 1990. 

The Laboratory ma& comply w i t b  the hazaroudr and Solid Waste Amendment8 
. (BSWA) 3004(U) and (v) requiramnts of the Laboratory's RCRA operating permit. The 

RCRA t 
Resource Conservation and Recovery Act (RCRA): The Laboratory must comply with RCRA - DSSCRIPTIW OF m-? DRIVERS C o d b u d  



B 
Environmental zteetoration and Waete Management Five Year Plan 

Activity Data Sheet FY95-99 
ALIA-1111- - Page I 11 

Date: 02/03/1993 ~ime: 11 : 52 

OSEA: . . 
occupational Safety and Health Act (OSEA): 
requiremonte under OSEA while implementing site characterization and remediation 
activities, and RCRA TSD activities (0.9.~ 29 CFR 1910.12.0). 

The Laboratory must comply with DOE 

. 

R3004 : 
3004U: 
(ESWA) 3004(U) and (v) requircynontrr of.the Laboratory'e RCRA operating pedt. The 
8SWA module wae effective May 23, 1990. 

The Laboratory must comply with the Eazardous and Solid Waete Amendments 

RCRA: 
Reeource Coneemration and Recovery Act (RCRA): 
Treatment, storage, and DiBpo6al (TSD) requiremsnte under the Laboratory'e RCRA 
operating permit. 

The Laboratory must comply with RCRA 

ST : 
state (ST) : The Laboratory m o t .  camply with m w  nex,ico state atatuteo (e.g., 
Hazardour Waete Act of 1977, Radiation Protection Act of 1978, and solid Waste Act of 
1990) . 

. -  

I 

I 
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- WnRunTIM Continued 
Plan. penalties 

Purruant to the solid Warte Disporal Act, as amended by RCRA, a6 amended 
(42  U.S.C. 6901, et seq.) and the BSWA of 1984, a permit is issued to the 
U.S. DOE Loa Alamos Area Office and the University of California, doing 
burinerr as Lor Alan008 National Laboratory (hereafter called the 
Permittee) to operate a disposal facility at the location stated above. 

The Permittee must canply with all the terms and condition6 of this permit. 
Thir permit consirts of the condition6 contained herein (including the 
attachment.). 
hazardous waste management activitier comply with all applicable Federal, 
statutory, and regulatory requirements. Applicable requirements are thore 
which are found in, referenced in, or incorporated into that vereion of 
E R A  or the regulations promulgated to RcRA that are in effect on the date 
thir p e a t  is irrued (roe 40 CFR 270.32 (c)). 

Said conditions are needed to insure that the Permittee's 

This permit i s  issued in part pursuant to the provision6 of Sections 201, 
202, 203, 206, 207, 212, 215, and 224 of 88w& which modified Sections 
3004 and 3005 of RCRA. 
of haeardour warte or hazardour constituents from any,rolid warte 
management unit at a treatment, storage, or dirposal facility reeking a 
permit, regardlerr of the time at which the waete war placed in such unit 
and provider the authority to review and modify the permit at any time. 
Tho decirion to irrue thir permit i r  based on the arsumption that all 
information contained in the permit application irr accurate and that the 
facility will be operated am rpeciffad in the permit application. 
inaccuracies found in the application may be grounds for termination or 
modification of thir permit (see 40 CFR 270.41, 270.42, and 270.43) and 
potential enforc-nt action. 

The primary regulatory driver for thir activity is the ESUA module of the 
Laboratory'r RCRA operating pernit8 which require6 corrective actions 

with Camprehensiva Environmental Rerponre, Compensation, and Liability Act 
( C E W ) ,  a6 mpecifid in DOE Order 5400.4. 

National Environmental Policy Act (NEPA) documentation requirements will 
be integrated into the RpI work plan, RFI report, a s  work plan, CMS 
report, and VCIL plans, as appropriate. 

Detailed milestones for major pharos of field work cannot be identified 
until the RFI work plan ham k e n  conpleted. 

There require corrective action for all releaser 

Any 

. under RCRIL rectionr 3004 (u) and (v). The Laboratory murt also comply 

Key decision points under DOE order 4700.5 for najor System Acquisition 
and Major Project6 are linked to the RFI work plan, RFI report, CMS work 
plan, cws report, and VCA planm. 

ou project management documentation ir included in the R F I  work plan, CMS - WARRATXVE C o n t h u d  
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- ~ I M  Continued 
Funding emtimates are based upon the beat professional judgment of the 
effort required to meet the deadlines of the BsWA module ar'epecified by 
EPA in the RCRA operating permit. 
record of these activities, funding will be adjusted to accurately reflect 
himtorical experience in these tasks. 

Xey asmumptionr ured to prepare aCope# coat, and achedule baselines are 
presented below: 

Am the Program develope a hietorical 

Bottom-up Technique: Generally, a work statement and set of drawings 
or specifications are ueed to "takeoff" material quantitier required to 
perform each discrete task performed in accomplishing a given operation 
or producing an equipment component. From these quantities, direct 
labor, equipment, and .overhead cortr are derived and added thereto. 
specific Analogy Technique: 
coat of an item umed in prior syst.p. am the bamis for the coot of a 
mimilar it- in a new symtem. 
account for differences in relative complexitier of perfomance, 
demign, and operational characterieticm . 
Paraumtric Technique: 
databaoem on mimilar ryston~ or mubmymtems. 
performed on the data to find correlations between coat drivers and 
other myrtem parameterr, ruch a6 design or performance parameterr. The 
analymir producer comt equationm or cost estimating relationohipr which 
can be used individually or grouped into more complex modes. 
Cost Review and Update Technique: M ertimate im constructed by 
examining previous emtimater of the rame program/project for internal 

The emtimatem u e  then updated to reflect the coat *act of new 
conditionm or emtimating approachem. 
Direct/Tndirect FTE Ammumptionm: (1) Direct and Indirect FTEr are a 
part of operating expenditurem (a) only, (2) Indirect reoources ( $  and 
E"X%r) are based on Direct FTl! effort, (3) After emtimating Direct m6, 
Indirect coat io derived 81 a percentage (81.0%) of the Total cost of 
Direct E"X% ralary plum fringe, and (4) Indirect FTEr are calculated by 
dividing tho total emtimated Indirect cor+ by the cost per Indirect rn 
rupplied by the WLWL Indirect Program office. 
Cost amtimating Amrumptionm: (1) official IAUL oalary factora (salary 
+ fringe) for Direct labor are umed, ( 2 )  official Lam, emcalation rates 
a6 published in the LAWL Financial Xanagement Randbook are ured, (3) 
6eneral materialm and services (nrs) i o  based on FY92 ER n&s coatm, 
and ( 4 )  mjor procurement (contractm, large purchame orderm), ie 
emtimated aeparately f r m  anera1 n&s# it io not based on prior yearm' 
major procurmmnt. 

Specific analogier depend upon the known 

Adjumtabentr are made to known corto to 
. 

Parametric technique requires hirtorical 
statimtical analymis io 

logic, C-leteIl@rB O f  mc-8 aB8UBlPtiOXlS, and emtimating ~thodology. 

The comt emtimate wam prepared by using the cost review and update 
technique. 
the rame program/project for internal logic, carmpletenere of mcope, 
armumptioam, and emtimating methodology. The esti~~ater are then updated to 

An emtimate i m  constructed by examining previous emtimater of 

- tmusiATm c0rrtilrU.d 
. I  

I 
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TARQBT LEVEL (Dollar. in Thousands) 
/=ODE FY 95 FY 96 FY 97 FY 98 PY 99 

EW2 0 10 3 0 1 6,813 2,755 3,424 4,769 1,072 

39EW20 100 0 0 0 0 0 
39EW20100 0 0 0 0 0 

TOTAL 6,813 2,755 3,421 4,769 ' 1,072 

3 SEW2 0100 0 .  0 0 0 0 

I 

, 

1. Technical Scope: 

Operable Unit (oir) 1111 include. approximately 24 acrea in Technical Areaa 
(Te) -6, -7, -228 -40, -588 and 62. 
the sites for detonator development activities for most of the history of 
the Laboratory. The types of aolid waste management unita (SNMUs) preaent 
are outfalla, mumps, aeptic syatems, underground storage tanks, dry wells, 
firing aitea, disposal pita, canyon-mite disposal areas, and material 
dispoaal area (XM) F. Potential contaminante are high explosivea, water 
treatment chemicals, acida, organics, petroleum products, arsenic, heavy 
nstalm, beryllium, and radionuclidea. Potential remedial alternatives 
vary .from selected removal followed by institutional controls to the less 
lihly alternative of removal and diaposal of larger volumes. Area F may 
be uaed to demonstrate a landfill cover design and determine a 
cost-effective, optimized design for Loa Alamoa National Laboratory (LANL) 
across the elevational and climatic gradient in Loa Alamoa. All 
identified SWWUs a m  found in T U  -6 (now including TA-7), -22, and -40. 
T U  -58 and -62 were established in 1989 from acreage taken from 
rurrounding technical areaa addreased under ADSa 1155 and 1156. This 
activity constitutes the Retsource Conservation and Recover Act (RCRA) 
Facility Inveatigation/corrective masure8 study/corractiva Measures 
Implomntation (RPI/CMS/CIU) and voluntary corrective Actions (VCAS) of 
this OU. 

T u - 6 ,  -7, -22, and -40 have been 

2. Activitieo Completed to Date: 

Preliminary maeasmont/site Inspection (PA/SI) document submitted to 
Environmental Protection Agency (EPA) Region VI8 October 1987.. 

* .  SWMU Report mubmitted to 8PA Region VI and New Mexico Environmental 
Improvemhnt Divilrion (NMEID), mcepber 1988. 
During FY89, preliminary RFI scoping activities -re conducted. 
The RFI work plan war initiated in early -92 for tranrrmittal to the 
EPA and New mxico Environment Department (NMED) in mid-FY93. 

3. Current Y e a z  (-93) Description: 
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e ~ ~ 9 4 - 9 8  m s  crommrefereacem Contintad 
Same ADS as ADS1111. r 
- XI=- 

Milemtone NO.: 14012130 

Planning Date Target Date Level: HQ Keywordr SA 
05/12/1993 05/12/1993 
Driver ~ame: 3004U Driver Reference: HSWA MOD- 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 

Title: EPA/NMED DRAFT OF RFI WORK PIAN COMPLETE 

Roadmap: Y Current Year Workplan: Y Safety and Health: 

The W I  work plan will include sampling, program management, quality assurance, 
health and safety, recorda management, and crmmrunity relation. plans, as required by 
the HSWA module. 

I 

Milestone NO.: 14014130 
Title: EPA/NMED DRAFT OF PH1 REPORT COMPLETE 
Planning Data Targ.t Date -vel: 80 Keyword: 8A 

Driver ~aars: 3004U miwar Reference: HSWA MODULE 
PRESENT IN Tiger Team: I Program Execution Guidance: Y 

Demcription: 

02/28/1995 02/28/1995 

Roadmapr Y Current Y e a r  Workplan: I Safety and Health: 

A draft phase one report will be submitted to EPA and WWgD.reporting the resulte of 
W I  phase one investigations. 

Milestone NO.: 14014330 
Title: EPA/NMED DRA?T; COMPLETION OF W I  
Planning Date Target Date -1: HQ Keyword:.SA 
10/04/1996 10/04/1996 
Driver Name: 3004U Driver Refereice: ESWA MODULE 
PRESENT IN T i g e r  Team: Y Program Execution Guidance: Y . 

Demcription: 
Roadmap: Y Current Y e a r  Workplan: Y safety and Health: 

The HSWA module require8 reporting of RFI remults. 
delivered to EPA and m D .  

The draft report will be 

Milestone N0.r 14015130 
Title: EPA/NMED DRAFT OF Cns PLAN COMPLETE 
Planning Date Target Date Lcrvul: HQ myword:.sA 

Driver N-: 3004U Driver Reference: HSWA MODULE 
05/08/1997 05/08/1997 

XIUS- C0nfiau.d 



.- 

operations Office: ALLA ID No.: 1111- L a s t  Update: 02/03/1993 
IADS Title : TA-6,7 2 2,4 0 5 8 62 

Project Title:TA-6,7,22,40,58,62 REM Facility/WAG:N/A 
Installation: u)s ALA!4OS NATIONAL LABORATORY CID: ALENG36 
Line Item No.: TPC : 0 TEC : 0 
contig: 0 % Overhead: 5 

'WBS No.: 1. 4. 2. 6. 1.14 Category: ER Appr.: D FYP: -95-99 

coat Loc: L sched. Loc: M scope Loc: L 

F.0. POC: BITNER, A. Phons: 505-845-4606 
EQ POC t EARRIS, Re Phons: 301-903-8199 
Auxiliary Fieldr: 1. ER 2. 3. 

I 

ALLA-1111- - ' 

WJUBTE TYPES (% of ~ 1 9 5  Dollar.) 

EL#: 0 TRU: 0 TRU MIX: 0 L L W :  0 UWM: 0 HAX: 0 SANT: 0 GTCC: 0 

-RX DRIMRS 

CAA t Y' CWA: t4 SDWA: N RcRA:'Y 3004U: TSCA: W CERCLA: P 
=PA: Y DOE: Y 0 S ) H A : Y  U O : W  ORD : N  ST : Y  TRI : N  FEDtY 

8 - q  PZOfil8 
FY95 DRIVER CATBGORY 

BCR FY93 APPR FT94 PRES FY94 APPR PLNJ pzUoRTTY 1 TARGET PRIORITY 1 r 
OE l1 137 
CE 0 

LI 0 
GPP . ' 0  

- 
TOTAL 11 137 
m e : ,  . 
Dir-P 2 
Ind-P 1 
D k - T  2 
Ind-T 1 

51 825 
0 

. o  
0 

S1 825 

' 3  
1 
3 
1 

0 A 0 
0 B 0 
0 C 8,828 
0 D ' 0  

E 0 
0 . F  0 

. . G  0 
E 0 
I 0 - 

TmAL 8,828 

0 
0 '  
0 
0 
0 
0 

, 0 -  
0 
0 

0 

0 
0 

6 #  813 
0 
0 

' 0  
0 
0 
0 

6,813 

0 
. o  

0 
0 
0 
0 
0 
0 
0 

OE 81828 2,754 31 424 4,769 1,072 
CE 0 0 0 0 0 
GPP 0 .  0 0 0 0 
LI 0 0 0 0 0 

8,828 2,754 ' ' .3,424 769 ' 1,072 
PLAlllIlsO Cantin0.d 
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MARRATIM Continued 

2. Impacts on outyearm: 

In order to meet target funding levelr, funding adjustments are required 
in FY96-99 ($-461K, $-434K, $OK, and $-lR, rempectively). 

No impact to completion of field RFI work plan. 

r 
- DBSCRIPTIOII OF -RT DRIVERS 
CAA: 

Clean Air Act (clur): 
for aaxardous Air Pollutants (NESBILP) during site characterization and remediation 
activitiem. 

The Laboratory must comply with CAA National Emission standards 

CERCZA: 
Comprehenrive Environmental Responee, Compemation, and Liability Act (CERCLA): The 
Laboratory must comply with CERCLZL cleanup requiremanta as directed by DOE Order 
5400.4 (CERCLIL Requirements). 

DOE : 
mpartwnt of Energy (Dore): 
including DOE order6 in the 5400 and 5800 reriee (e.g., 5400.4, CERCLA Requirtamentat; 
and 5820.2A, Radioaictive Waste Management). 

me Laboratory mumt comply with DOE requirementm 

-8 

Federal (FED): 
(e.g., E011988, Floodplain nanagement; S011990, Protection of  Wetlands; Fed. 
Racilitier CoapliancemAct; Atomic Energy Act; C Uat'l Ei6tOriCal Prerervation Act). 

The Laboratory must comply with a variety of federal requirements 

L4EPA-R: 
uational Environnwntal Policy m t  (NEPA)~ 
requirements for site characterization and rcrmadiation activitier and RCRA TSD 
activitie6 as met forth in DOE order 5440.1E (Implementation of =PA). 

  he Laboratory must comply with  PA 

OSBA: 
Occupational Safety and Iiealth Act (OSan): 
rrquiremonte under OSm whilr implementing mite characterization and remediation 
activitiem, and RCRA TSD activitiem (e.g., 29 CFR 1910.120). 

The Laboratory mumt canply with DOE 

R3OO4 : 
3004U: 
(ESWA) 3004(u) and (v) requirementm of the Laboratory'm RCRA operating permit. The 
BSm module wae effective nay 23, 1990. 

The Laboratory must comply with the Raaardaus and solid Waste Amendments 

RCRA : 
Remource conmarvation and Recovery Act (RCRA): 
Treatment, Storage, and Disposal (TSD) requirements under thenLaboratory*s RCRA 
operating permit. 

The Laboratory muat cmply with R ~ R A  

- DESCRIPTIOR O? -RX DRIVERS CoatinUed 
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- lARRATIM Continued 
Availability of contractor oupport, including analytical BUppOrt, is 

Contract support must be available at 

Mobile field laboratories are being conetructed to enhance 

ale0 a eignificant key iseue. 
the required time for accompliehment of field work and the analysis of 
eamplee. 
analytical capacity and reduce program coets. 

storage/diepomal facility is planned for dieposal of =-generated waste 
at LA#L. 
Framework and riek aeeeo~~nmnt OtUdh18 must be coaapleted under ADS.2105 
and guidance/information provided to the OU project leadere. 
coneiotent technical approach to site characterization is dependent on 
thi6 guidance/information. 
DID schedules are driven indirectly by ER Program regulatory 
requiremento because they will impact RFI field work schedulea. 
Effective DID/= integration is required to meet ESWA module schedulao 
and eneure a coot effective program. 
The ESWA module echedule must be modified to reflect available funds. 
The RPI/CnS ochedule for thie OU currently exceeds the ESWA Hodule 
10-year window and the EPA approved OU RPI work plan schedule. 

* Insufficient mixed waste dieposal facility capacity. A mixed waste 

* 
A 

' 9. Regulatory Drivrrs/consequences 

Regulatory Driver Affected scop./cort/Schedule Coneequences 

BSWA nodule VI11 RFI/CMS cost and echedulee Notice of 
ID # NMO890010515 to achieve identified Deficiency/ 

XIUISTOnES, which are Notice of 
conoiotent with annually Violation and 
approvod Tnmtallatioa work . ao8ociated 
Plan . pnaltiee 

Pyrmuant to the Solid Waste Disposal Act, a0 amended by Rem, as amended 

U:S. DOE Lo6 Alamor Area office and the Uniyereity of California, doing 
butsineso as Lo6 Alamor National Laboratory (hereafter called the 
Pedttee) to operate a dimpoeal facility at the location mtated above. 

(42 L1.S.C. 6901, et 8eq.) and the BSWA Of 19848 a p e a t  is ieeU8d to the 

I 
I 

The Permittee must comply with all the terma and conditione of thie permit. 
This permit consirt~ of the conditions contained herein (including the 
attachmentm)-. 
hazardour wamte managenknt activities comply with all applicable ?ederal, 
etatutory, and regulatory requirements. Applicable requirements are thoee 
which are found in, referenced in, or incorporated into that vermion of 
RCRA or the regulationm promulgated to RCRA that are in effect on the date 
thim permit i m  is6ued ( m o o  40 CFR 270.32 (c)). 

said condition6 are needed to insure that the Permittee's 

Thie pexmit is iseued in part pursuant to the provision6 of Sectione 201, 
202, 203, 206, 2078 212, 215, and 224 of ESWA, which modified Sections 3004 
and 3005 of RCRA. These require corrective action for all releases of - IURRAT~VI Continued 

I 
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- HARRATIM ContinUd 
DP West. 
VCJw will be conducted as appropriate. 
Host sampling and analysis coets will be aa8ociated with eubcontracts. 
LA#L Direct FTE8 projected at 5.0. 

5. Planning Year (FY95) Description: 

continue IVI field work initiated in rY94. 
Completion of an IVI Phage Report addressing Vadotae Zone and MIA V 
submurface characterization. 
Mobilization and field work for mubmurface investigations at MIA T 
and MIA U. 
surface intreetigations at H M m .  
V c k  will be conducted am appropriate. 
ER actiritie8'will continue to be coordinated with building DLD 
at DP Wemt. 
Moat eampling and analyaim comtm will be aaeociated with 
eubcontracte. 
LllloL Direct FTBe projected at 6.0. 

60 outyeua (FY96-99) Domcriptiont 

continue RFI field work, completing initial inveetigationm of all 
s w m m ,  and, where needed, conducting eubrequent invertigatione. 
vcm will be conducted am appropriate. 
ER activities will continue to be coordinated with building DLD at DP 
Weat. . 
noat rampling and analyeia coats will be aaeociated with rubcontractr. 
LAUL Direct FTEB are projected to range fram 6.0 to 9.0. 

7 0  m y  ~lrumptionm: 

Key aa8umptionm for implementing the LMtt BR Program am acheduled include: 
aufficient eubcontracting capacity, mufficimnt analytical capability -- 
ompacially mirud waate, adequate funding aa needod, timely review and 
approval of Easardoua Solid Waate Amendments ( H m A )  docentation by the 
EPA. Funding emtimates are bamed upon the beet profemmional judgment of 
tho offort required to meet the deadlinmm of the H m A  module ar epecified 
by EPA in the RQU operating permit. Am the program developa a hiatorical 
record of the80 activitiee, funding will be adjustod to accurately reflect 
himtorical experience in these taekm. 

Roy ameumptionm umod to prepue mcopm, coat, and mchedulo ba8elinee are 
prementod below: 

* Bottoms-Up Technique: Generally, a work atatembent and met of drawings 
or mpecificatione are used to -takaoff. material quantitiem required to 
perform each diocrete tark performed in accomplirhing a given operation 
or producing an equipment coqonent. From theme quantities, direct - lprplrrlrrm contimud 
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I- FT95 DRIVER C&TEQORT Continued 
3 SEW2 0 100 0 0 0 B 0 
3 9EW2 0 100 0 0 0 C 18, 675 
3 9EW2 0 100 0 0 0 D 0 

E 0 
TOTAL 4,087 7, 169 O F  0 = .  0 

E 0 
I 0 

- 
0 0 
0 11,839 
0 0 
0 0 
0 0 

0 '  0 
0 0 

~ 

0 :  0 

- 
TOTAL 18,675 0 11,839 0 

EW20 10 30 1 18, 675 19, 974 13, 112 7,892 7,088 
3 5 ~ ~ 2  0 100 0 0 0 0 0 
3 O m 2  0 100 0 ' 0  0 0 0 
39EW2 0 100 0 0 0 0 0 

TmAL 18, 675 19, 974 13, 112 7,892 7,088 

TIuofi ( w l 8 r B  in ThOUm8nbB) 
BIR CODE FY 95 FY 96 R 97 FY 98 R .99 

EW2 0 1030 1 11,839 20, 435 13, 546 7,892 7,089 
3 SEW2 0 100 0 0 0 0 0 
3 9 ~ ~ 2  0 100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 

11,839 20, 435 13,546 7,892 7,089 

-xvB 
T- LEVEL 

1. Technical 8c-t 

Technical m a - 2 1  (TA-21) wae the plutonium procere'ing, recovery, and 
fabr ica t ion  f a c i l i t y  a t  Lor Alamoe u n t i l  1978 when operations were 
t ransfer red  to TA-55. 
decontaminated in 1971-191)O. Nost of the contaminated building., exterior 
duct work, and underground etructuroe still remain a t  the eite .  Thia 
operable u n i t  (00) coneimtr of atorage tankr, seepaga p i t a ,  drain l inea,  
meptic taaJe8, eumpm, p i t s ,  manholes, inact ive BUterial Disposal Areas 
(BID-) A, 8, T, U, V: aurface diaposal aream; and w t f a l l a .  mterial 
Dieposal Area B ham been ured mince 1984 t o  atudy altomati- cover 
designs poten t ia l ly  applicable for remediation of Lo8 Alamor National 

TA-21, warn pa r t i a l ly  &cammimeionad and 

r 
ualtm!ffv1 continued 
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n ~ ~ s ~ o ~ p ~ c ~  Continued 
Description: 

A draft phase one report will be submitted to EPA and NMED reporting the results of 
the RFI phame one inveetigationm. 

Milemtone NO.: 13014330 
Title: EPA/NMED DRAFT; COB@LETION OF RlFI 
Planning Date Target Date Level: EQ Keyword: SA 
07/21/1999 07/21/1999 
Driver #am: 3004U 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Deacription: 

Driver mference: ESWA MODULE 

Roadmap: Y Current Year Workplan: Y Safety and Eealth: 

The H m A  module requires reporting of W I  remlts. 
delivered to EPA and NMED. 

The draft report will be 

nileatone NO.: 13014430 
Title: EPA/NMED DRAfi COWPLETE SO4 P81 REPORT 
Planning Date Tar-+ Date Level: EQ Keyword: SA 
08/20/1996 08/20/1996 
Driver N-: 3004U Driver Reference: HmJL MODULE 
PRESENT IN Tiger -am: I Program Execution Guidance: Y 

Deecription: 
Roadmap: I current Year  Workplan: Y Safety and Eeal th :  

A draft phaae one report will be aubmitted to EPA and NMED reporting the reaults of 
the RpI phase one investigation.. 

nileatone NO.: 13014530 

Planning Date Target Date Level: EQ Keyword: SA 

Drivar lama: 3004u Driver Reference: R N A  MODULE 
PRESENT IN T i g e r  Team: I Program Exocution Guidance: Y 

Deacriptionr 

Title: EPAINMED D W  COLIPLFPG 805 PE2 REPORT 

09/29/1997 09/29/1997 

Roadmaps Y Current Year Workplant Y Safety and Eealth: 

A draft phame two report will k submitted to EPA and NnED reporting the resultm of 
the RpI phaee two inveetigatione. 

~ 

nilertone No.: 13014630 
Title: EPA/NmD DRAFT CO- 846 PEl =PORT 
Planning Date Targat Date -vel: EQ Keyword: SA 
01/17/1996 01/17/1996 
Driver Name, 30040 Driver Reference: HSWA m~uza 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Demcription: - NIwCSTOmII Cumtinuad 

Roadmap: Y Current Year Workplan: Y safety and Eealth: 
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 MI^ continued 

?TEm FY 95 FY 96 FY 97 FY 98 FY 99 

Direct 6 9 5 7 9 
Indirect 4 5 3 4 4 

- TARGET LllLvIL (Dollarm i n  Thaumaadm) 
BCR Cat. ?Y 95 R 96 FY 97 FY 98 FY 99 

OE 11,839 20,435 13,546 7,892 7,089 
CE 0 0 0 0 0 

LI 0 0 0 0 0 

TOTAL 11,839 20,435 13,546 7,892 7,089 

m m  R 95 R 96 FY 97 FY 98 FY 99 

GPP 0 0 ; 0 0 : o  

Direct 6 '  9 . 6  7 9 
Indirect 4 5 3 '  4 4 

I 1 

- A106 Cm88mfOmBC08 
A106 #umb.r: AI;LAop9115 . Dater / / 

Title : 

I - 2 i g O r  m- C r O 8 8 Z O f O ~ C O m  

Title : EWIROH-AL RESTORATION 

Title: EWVIRONMENTAL RESTORATION 

Title: ENVIROUMENTAL RSSTORATIOU 

Title: E l W I R O N ~ A L  RESTORATION 

Tiger -am Finding lumber: ms/cr-oi Date: 10/28/1992 

Tigar -am rinding -rt 1w((/cr-o2 Date: 10/28./1992 

Tiger -am rinding Number: ms/c?-? Dater 10/28/1992 

Tiger Team ?inding lsrrmkrr IWS/C?-lO Date: 10/28/1992 

Tiger ~ e a m  Finding mubar: ~#s/c?-ll Date: 10/28/1992 

Tiger Team rinding Number: ms/cr-12 Date: 10/29/1992 
T i t l e :  ENVIRONMENTAL RSSTORILTION 

Title: ENVIRONMENTAL RESTORATIOH 

Title: EIOVIROIWBNTAL RESTORATION 
Tiger Team rinding Uumber: IWS/BHP?-l Date: 10/28/1992 

-94-90 ADS Crommroforen~m 
AD8 I: -1106 
Title : 
Tranmferred in ita entirety: 
Explanation of change: c FY94-98 ADS Crommmfereneam Continued 



. . .. . . . . . . . . .. 

iiatardoue Waete Act of 1977, Radiation Protection Act of 1978, and Solid Waste Act of 
1990). r 

. .  
r 

I 
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- W T I V  Continued 
202, 203, 206, 207, 212, 215, and 224 of BSWA, which modified Sections 3004 
and 3005 of RCRA. 
hazardous waste or hazardous constituents from any solid waste managanent 
unit at a treatment, storage, or disposal facility seeking a permit, 
regardlems of the time at which the waste was placed in such unit and 
provides the authority to review and modify the permit at any time. The 
decision to issue this permit is based'on the assumption that all 
information contained in the permit application is accurate and that the 
facility will be operated a6 specified in the permit application. 
inaccuracies found in the application may be grounds for termination or 
modification of this permit (see 40 CFR 270.41, 270.42, and 270.43) and. 
potential enforcement action. 

The primary regulatory driver for this activity is the BSWA module of the 
Laboratory'6 Rclu operating permit, which require6 corrective actions under 
RCRA rectionm 3004(u) and (v).  
comprehensive Environmental Response, Comp.nsation, and Liability Act 
(CHICLA), as mpacified in DOE Order 5400.4. 

National Envirommntal Policy A c t  (NEPA) documentation requirements will 
be integrated into the RFI work plan, RFI report, cws work plan, and CMS 
report, as appropriate. 

Theme require corrective action for all releases of 

Any 

The Laboratory must also comply with 

Detailed dle6tone6 for major pha6e6 of field work cannot be identified 
until the RFI work plan has.&en completed. 

Key decision points unhr DOE osder 4700.5 for mjor system Acquisition and 
mjor Project6 are linked to tho -1 work plan, =I report, work plan, ). 
CNS report, and VCA planm. 

OU project managemant documsntation is included in the IVI work plan, a s  
work plan, and VCA plans. 
included in the RZCI report, CnS report, and VCA plans, as appropriate. 

Readiness review6 will be completed as part of the RII work plan, C m  work 
plan, and VCA plan review. 

Surveillance and maintenance plans will be 

PLAmeIloo IavBL 

1. Impacts on m95: 

In order to memt target funding'levelm, funding will be &creamed by 
$3,71011. . 

This decreame in funding re6ults in increamed risk to the Program as 
this decreasem contingency/managenmnt reserve to cover unanticipated 
Program requircrments. 

- ~ A R ~ ~ T I V I  Continued 
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databases on similar systems or subsystems. 
performed on the data to find correlations between cost drivers and 
other system parameters, such as design or performance parameters. The 
analysis produces cost equations or cost estimating relationships which 
can be used individually or grouped into more complex modes. 
Cost Review and update Technique: 
examining previous estimates of the 8- program/project for.interna1 
logic, completeness of scope, assumptions, and estimating methodology. 
The estimates are then updated to reflect the cost impact of new 
conditions or estimating approachem. 
Direct/Indirect FTE A6sumptione: (1) Direct and Indirect PTEs are a 
part of operating expenditures (OE) only, (2) Indirect resources ( $  and 
m s )  are based on Direct FTS effort, (3) After estimating Direct m s ,  
Indirect coot is derived am a percentage (81.0%) of the Total Cost of 
Direct ?TE salary plur fringe, and (4) Indirect FTEs are calculated by 
dividing the total estimated Indirect cost by the cost per Indirect FTE 
supplied by the LlwL Indirect Program Office. 
Cost Estimating A68umptions: (1) official LUL salary factors (salary 
+ fringe) for Direct labor are used, (2) Official WUSL escalation rater 
as published in the LhNL Financial Management Handbook are used, (3) 
General materials and servicern (MCS) is based on E792 ER MCS costs, 
and ( 4 )  Major procurement (contracts, large purchase orders), is 
estimated separately from General MCS, it is not based on prior years' 
major procurement. 

Statistical analysis is 

An estimate is constructed by 

I 

The cost estimate warn prepared by using the cost review and update 
technique. 
the same program/prbject for internal logic, completeness of scope, 
assumptions, and estimating methodology. Tha estimates a m  then updated to 
reflect the cost impact of new conditions. 

An estimate is constructed by examining previous estimates of 

ADS specific amaumptions are as follows: 

The RFI work plan has not yet been submitted; therefore, the technical 
scope of work, the schedule, and the estimate for this ADS are 
'primarily parametric and reflact the project leader'., mChedUler'S, and 
emtimator's best judgment as to what will be peformed. 

* The RPI work plan irn currently scheduled to be submitted to EPA in 
m y  1994. Upon approval of the work plan, those elements of the 
technical scope of work, 8cbedule, and/or estimate requiring adjustnmnt 
will ba the basis for a Bareline change Proposal (BCP) submittal and 
w i l l  be incorporated when approved. 

8. Key Issues: 

. .for deliverable6 (milestones), funding must remain within an 
-ding is the primary key iraue. 

appropriate range. 

To k able to meet'the requirements 

Delaying or deferring funding will caure delays in - Corrtiaaod 
. .  
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1. Technical Scope: 

Technical Area-20 (TA-IO), located below TA-53 in current TA-72, in sandia 
canyon, was a world War If testing and firing area for weapon initiators. 
TA-20 has been decontaminated and decersioned (DCD) and is currently 
abandoned. TA-53 is the LAMPF (Loa Alamos Meson Phyaics Facility), which 
is a proton accelerator producing many secondary particles used in a wide 
range of experimental pragrame. 
complex at Lor Alamos. This operable unit (OU) consists of several 
potential release sites: disposal pita, firing rites, a cooling tower 
outfall area, and lagoons and outfall areas. 
of approximately 14.5 acrer. Potential contaminants include activation 
product., high explosives, hazardous chemicals, radionuclides, and 
beryllium. 
melected removal followed by institutional controls to the likely removal 
and disporal for larger volumes. 
Conrervation and Recovery Act (RCRIL) Facility Investigation/Corrective 
Measures study/corrective Measures Implentantation (RFI/CMS/CMI) and 
voluntary Corrective Action. (VCAS) for this ou. 

. The LAMPF is the third largest facility 

These sites comprise an area 

Potential remedial alternatives for these sites include 

This activity constitutes the Resource 

2. Activitier completed to Dates 

Preliminary Assesrnmnt/Site Inspection (PA/SI) document subaPitted to 
Environmental Protection Agency (EPA) Region VI, October 1987. 
Solid Uamte nanagenmnt Unit (SWl4U) Report submitted to EPA Region VI 
and New N x k o  Environmsntal Improveamnt Division (NMEID), December 
1988.- 
During nt89, preliminary IVI rcoping activities ware conducted. 
NO activity during =go# n 9 1 ,  and FY92. 

3. current Y e a r  (-93) macription: 

Begin devalopnmnt of IVI work plan. . 

Develop work plan .cope, conduct archival search, determine data need., 
draft data report, and write records management, community relations, 

'and health and safety plans, am needed. 
Perform VCAS am appropriate. 
Los Alamas national Laboratory (W) Direct ?ulltime Equivalentr 
(=E) eatbated at 2.0. 

I 

. 4. Budget Year  (FX94) Description: 

* The RFI work plan will be finalized for rubmittal to EPA during May 

VCII. will be conducted as appropriate. 
Wort'= m a  (1.0) will be associated with IVI work plan preparation. 

1994 

. .  

5. Planning Year (FY95) Descriptions - tmRRAz1lm C0mtimu.d 
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I F194-98 ADS cross reference^ Continued 1 
I ( 1 L E ~ B  

Xilestone No.: 12012130 
Title: EPA/NMED DRAFT OF RFI WORK PLAN CO14PLEsm 
Planning Date Target Date Level: HQ Keyword: SA 

Driver Rams: 3004U Driver Reference: HSWA MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 

, 

05/23/1994 05/23/1994 

Roadmap: Y current Year workplan: Y safety and Health: 

The RFI work plan will include sampling, program management, quality assurance, 
health and safety, record. management, and community relations plans, as required by 
the HSWA amdule. 

Milestone NO.: 12014130 
Title: EPA/NMED DRAFT OF PH1 REPORT CO-TE 
Planning Date Target Date Level: HQ myword: SA 
07/16/1996 07/16/1996 
Driver Name: 3004U Driver Refermce: HSWA MODULE ’ 

PRESlmT IN Tiger Team: Y Program Execution Guidance: Y 

Descriptiont 
Roadmap: Y current Y e a r  Workplan: Y Safety and Health: 

A draft phase one report will be mubmittod to EPA and ~ E D  reporting the results of 
-1 phase one invemtigations. 

~ ~ 

nflestone NO.: 12014330 

Planning Date Target Date Level: HQ Keyword: SA 

Driver Name: 3004u Driver mference : HSWA MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidances Y 

Demcription: 

Title: DRIVT; COllPUTION OF RFI 

02/26/1998 02/26/1998 

Roadmap: P current Y e a r  workplan: Y Safety and Health: 

The HSWA module require@ reporting of RFI re8ultm. 
&livered to EPA and UmD. 

The draft report will be 

Milemtone NO.: 12015130 
Title: E P A / m D  DRAFT OF CMS PLU CO- 
Planning Date Target D a t e  -vel: HQ xeyworit SA 
09/22/1998 09/22/1998 
Driver Name: 300411 Driver Reference: HSWA MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: - XILESTOIIISS Continuad 

Roadmap: Y Current Y e a r  Workplan: Y Safety and Health: 

I 
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operations office: AI+ ID No.: 1100- Last update: 02/03/1993 
ADS Title: TA-20, 53, 72 
WBS NO.: 1. 4. 2. 6- 1.12 Category: ER Appr.: 0 . FYP: FY95-99 
Project Tit1e:TA-20, 53, 72 REMEDIATION FaCility/WAG:N/A . 

Inrntallationt LOS ALAMOS NATIONAL LABORATORY CID: ALENO36 
Line Item No.: TPC : 0 TEC : 0 
contig: 0 % Overhead: 6 
coat Loc: L . Sched. Loc: n scop Loc: L 

2. 

Phone: 505-845-4606 
Shone: 301-903-8199 

3. 

WASTE TYPES (4 of FY95 Dollarm) 

ELw: 0 mu: 0 TRumxt o u w t  0 LLmt 0 BAXt 0 slum: 0 GTCCt 0 

CM t 1 CWA: I' SOWAS I RCRAt Y 3004Ut Y TSCA: W . C E R a A :  Y 
NEPAt Y DOE: Y OSHA: Y IAG : I! ORD : 1 ST : Y TRX r ' N  PED:'Y 

- s-ry Funding Profil. 
-95 DRIVER CATEGORY 

BLR FY93 APPR -94 PRES ?Y94 APPR pwo PRIORITY 1 TUEOET PRIORITY 1 

OE 1,070 839 0 A 0 0 0 0 
c1 0 0 0 B 0 0 0 0 
GPP 0 ' 0  0 C 9,471 0 5,731 0 
LI 0 0 0 D 0 0 0 0 - E 0 0 0 - 0  
ToTlsL 1,070 839 0 ? 0 0 0 0 
F T E m  r G 0 0 0 0 
D k - P  2 1 B 0 0 0 0 
Ind-P 1 1 I 0 0 0 0 

Ind-T 1 .  1 TOTAL 9,471 0 5,731 0 

- 

- 2 1 

pLAllII0 (Dollarm i n  !Ehoumandm) 
P T  95 rY 96 PP 97 Fy 98 PY 99 

9,471 4,632 1,418 6, 50.1 2,331 
0 0 0 0 0 

GPP 0 0 0 0 0 
LI . 0 0 0 '  ( 0  0 

9,471 4,632 1,418 6,501 2,331 
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OUCRIffIOl OF -X D U V I U  CMI 
Clean Air Act (CM): 
for Ra2ardous Pollutants (leE88Ap) during mito characterization and remediation 
activitios. 

The Laboratoy must comply with CALL National Emiseion standard6 

CERCIa: 
comprehensive Environmental Re8ponse, compensation, and Liability Act (CERCLA): The 
Laboratory must comply with 
5400.4 (- Requiremontr) . cleanup requirement. as directed by DOE order 

Key decision point6 under DOE Order 4700.5 for Major system Acquisition 
and Major Projects are linked to the RFI work plan, RFI report, CMS work 
plan, CMS report, and VCA plans. 

OW project management .documentation i o  included in the RFI w r k  plan, CMS 
work plan, and VCA plans. 
included in the RFI report, CMS report, and VCA plane, as appropriate. 

Readiness revim will be completed as part of the RFI work p1an;CMs work 
plan, and VCA plan reviow. 

Surveillance and maintenance plans will be 

1. ~npactr on ~ 9 5 :  

In order to meet target funding level., funding will be decreased by 
$678K. 

Thir docrearno in funding remults in increased risk to the Program ab 
thir docrearem contingency/management rerervo to cover unanticipated 
program requirements. 

2. rmpactr on Outyoarm: 

1oon. . 

DOE : 
Department of Energy (DOE) I 
including DOE Order6 in the 5400 and 5800 aerie6 (e.g., 5400.4, bquirements; 
and 5820.2& Radioactive Uamk nanagmont). 

The Laboratory must comply with DOE requirements 

FED : 
Federal (FED): 
(e.g., E011988, Floodplain Nanagementf EOll990, Prokction of wetlands; Fed. 
Facilities compliance Act; Atomic gnergy Act; C Natal Historical Preservation Act). - D E S C X I ~ I O I  -X DRIVIRS COnthmd 

The Laboratory must comply with a variety of federal requirements 

1 
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The coot estimate was prepared by uming the coot review andsupdate 
technique. 
the same program/project for internal logic, completenemm of mcope, 
assumptionm, and emtimating methodology. The estimatom are then updated 
to reflect the cost impact of new conditions. 

ADS specific aoruiptions are as folloors: 

An emtimate is conmtructed by examining previous estimates of 

8 

8 

8 .  

8 

8 

8 

8 

8 

8 

9. 

The RpI work plan has not yet been submitted; therefore, the technical 
scop of work, the schedule, and the estimates for this ADS are 
primarily parametric and reflect the project leader'm, echeduler's, and 
estimator's best judgment as to what will be performed. 
The RFI work plan ia currently scheduled to be submitted to EPA in 
April 1993. Upon approval of the work plan, thome eleuwnts of the 
technical scope of work, schedule, and/or estimate requiring adjustmiant 
will be the basis for 8 Bareline Change Propomal (BcP) submittal and 
will be incorporated when approved. 

m y  Issuer: 

Funding ia the primary key imsue. 
for deliverabler (milemtoner), funding muat remain within an 
appropriate range. 
accomplishing scheduled work and rerult in milestoner being pushed out. 
Availability of contractor support, including analytical support, ia 
also a significant key issue. contract support must k available at 
the required tima for accomplishment of field work and the analysis of 
eamples. rcobile field laboraotries are being constructed to enhance 
analytical capacity and reduce program corts. 
Insufficient mixed waste dispomal facility capacity. 
rtorage/dimposal facility ia planned for dispomal of ER-generated waste 
at LAWL. 
Framework and risk assersmant studies muat be completed under ADS 2105 
and guidance/information provided to the OU project leaders. 
coneieknt technical approach to site characterization ie dependent on 
+him guidance/information. 
Decontaadnation and decdreioning (DLD) mcheduler are driven 
indirectly by ER Program regulatory requirements because they will 
impact RFI field work mchedules. 
required to meet BSWA W u l e  scheudler and ensure a coot effective . 
Program. 
The 8- module mchedule must k madifid to reflect available fund.. 
The RFI/cnS schedule for thim OW falls within the BSWA nadule 10-year 
window. 

To be able to meet the requirements 

Delaying or deferring funding will cause delays in 

A mixed waste 

A 

I 

Effective DLDjHZ integration is 

Regulatory Drivers/Consequencesr 

Regulatory' Drimr Affected Scope/Cost/schedule Consequences - WARMFIM C0srtinu.d 
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- m T I V B  Continued 

* V a s  will be.'conducted am appropriate. 
norrt  os Alamoa National Laboratory (LA~QL) Direct Pull.Time Equivalentrr 

This Activity Data sheet (ADS) is partially funded by FY92 carryover 

The RFI work plan will be submitted to EPA, and the New Mexico 
Environment Department (NMED). 

(-6) (1.0) will be associated with RFI work plan preparation. 

dollare. 

4. Budget year  ( ~ ~ 9 4 )  mecription: 

subsurface rrampling will begin. 

Xost LUL Direct FEE6 (3.0) will asmociated with RFI work plan 

Phase 1 sampling will begin by early--94 with a focua on surface and 
groundwater sampling and analyeerr of moil6 and medimdate at TA-2. 

vc~m will be conducted as appropriate. 
noat mampling and analysim costs will be asmociated with eubcontractrr. 

preparation. 

5. Planning'xear (-95) Description: . .' 
. . 
t 

Complete Phase 1 snrrp-specific eampling activitiee. 
Continue Phaee 1 analyses. 
Complete Baeeline characterization, except for 2-year groundwater 
sampling activity (which extendm to FY96). 
Prepare first draft of Phase 1 report. 
Begin Bameline risk aesemsraont activitiem. 
VcAe will be conducted as appropriate. 
m e t  eampling and analyrim costa will k aesociated with subcontracts. 
LlllpL Direct FTEs projected at 2.0. 

6. Outyeare (PY96-99) Doscriptions 

Phase 1 sampling and contaminant analyses will be coaapleted, results 
sunrmrrized, and a report written describing results, 
additional data needs, and the plan'for obtaining the data and 
information. 
The RBI report development will proceed as characterization data 
becamme available. 
Baseline risk aseemment activitiee will be undertaken. 
Phaee 2 sampling actiritiem will start with preparation6 for field 
investigations, collection and analynim of samplem, and continued work 
on the RII report. 
Tho -1 will k camplated FY98. 
VCAe will be conducted based on availability of funding and'waete 
dimpoeal capacity. 
nost eampling and analyeir coste will be aasociated with mubcontracte. 
IdUL Direct FTEm are projected to range from 1.0 to 2.0. 

' 

I 

7. Aesunrptions: - lARluTIvI Continued 
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NILE-S Continued 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y Current Year Workplan: Y safe ty  and Health: 

The CXS plan w i l l  be prepared and submitted t o  t h e  EPA and NHED i n  compliance w i t h  
t h e  HSWA module. 

Milestone No.: 11017130 
T i t l e :  EPA/NMED O m ;  COMPLETION OF CMS 
Planning D a t e  Target D a t e  Level; HQ Keyword: SA 
07/08/1999 07/08/1999 
D r i v e r  LQ-: 30041) Driver Reference: HSWA MODULE 
Pmsmm IN Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y Current Y e a r  Workplan: Y safe ty  and Health: 

The draft cxs report w i l l  be .submitted t o  EPA and NBfED, ab required by t h e  operating 
permit. 

- Detail Funding Profile 
~ ~~ ____ 

DtSC: ASSESSm-RCRA/CERCLA SUB-DESC: 0 
PROGRAM: En TITLE: TA-2 AND -41 

BLR CODE II93 APPR FY94 PRES FY94 APPR PLlllO PRIORITY 1 TARGET PRIORITY 1 
PY95 DRIVER CATEGORY 

gW2 01030 1 505 ' 3,020 O A  0 
3 5lm2 0 100 0 0 O B  0 
3 9EW2 0 100 0 0 o c  3,380 
3 9lm2 0 100 0 0 O D  0 

E 0 
TOTAL 505 3,020 O F  0 

6 0 
1 H  0 

I 0' 

- 

- 
TOTAL 3,380 

0 
0 
0 
0 .  
0 
0 
0 
0 
0 

0 
0 

2,702 
0 
0 
0 
0 
0 
0 

0 
0 
0 

. O  
0 
0 

' 0  
0 
0 

0 2,702 0 

P L A L ~ ~ ~ I ~ O  LEVEL (Dollarm i l r  Zhousandm) 
BLR CODE FY 95 H 96 F!t 97 PP 98 PI 99 

EW2 0 10 3 0 1 3,380 1,922 2,462 2,095 1,650 

39m2 o 100 0 0 0 0 0 
39EW2 0 100 0 0 0 0 0 

TOTAL 3,380 1,922 2,462 2,095 1,650 

3 53992 0 100 0 0 0 0 0 .  

! 
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PLAlslPI100 LEVEL continudl 

FTES FY 95 FY 96 FY 97 PY 98 PY 99 

Direct 2 2 2 1 1 
Indirect 1 1 1 0 1 

~~ ~ _ _  ~~ 

TARGET (~0llar8 i n  ThOU8and8) 
BCR Cat. FY 95 FY 96 FY 97 FY 98 FY 99 

2 ,702  1 ,922  2,462 2 ,095  11650 
0 0 0 0 0 
0 0 ' 0 .  0 0 
0 0 0 0 0 

I 2,702 1,922 21462 2,095 1 8  650 

mss FY 95 FY 96 FY 97 FY 98 FY 99 

, '  I Direct 2 2 2 1 1 
Indirect 1 1 1 0 1 

7 - A106 CrO88mfOrOlrCO8 

Title 8 
A106 Number: AwIAoP9115 Date: / / 

- Tigar ~ a a a  crommrmfemnrs 

Title: ENVIRONMENTAL RESTORATION 
Tiger Team Finding Number: 

Tiger Team Finding Number: 

Tiger Team Finding .Number: 

Tiger Team Finding Number: 

Tiger Finding Number: 

Tiger ~ e a m  Finding Number: 

Tiger Team Finding maher: 

Title: ENVIRONMENTAL RESTORATION 

Title: RWIRONMENTAL RESTORATIOIO 

Title 8 EHVIRONl48HTAL RESTOMTIOM 

Title: ENVIR-AL RESTORATION 

Title : ENVIRONMENTAS R RESTORATION 

1 Title t ENVIRONMENTAL RESTORATION 

Iws/cr-o1 

m s / c r - o 2  

IWS/CF-7 

IWS /CF-10 

IWS/CF-11 . 

IWS/CF-l2 

IWS/WPF-l . 

Date: 10/28/1992 

Date: 10/28/1992 

Date: 10/28/1992 

Date': 10 / 2 8 / 19 9 2 

Date t 10'/2 8 / 1992 

Date: 10/28/1992 . 

Date,: '1 0./2 8 / 19 92 
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- DESCRIPTIaLI OF REGULATORY DRI- Continued 
CAA: 

Clean Air Act (CAA): 
for Eazardous Air Polluthts (NESEAP) during site characteriaation and rekdiation 
activities. 

The Laboratory muat comply with CM National Emission Standard. 

. - 

CERCLA: 
Comprehensive Environmental Response, Compensation, and Liability Act . (  CERCLA) : 
Laboratory must comply with CERCLA cleanup requirements as directed by DOE order 
,5400.1 (CERCLA Requirements). 

The 

DOE: 
Department of Energy (DOk): 
including DOE order. in the 5400 and 5800 aerie. (e.g., 5400.48 CERCWI Requirements: 
and 582002A8 Rqdioactive Waste Managentent). 

The Laboratory m e t  canply with DOE requirements 

FED : 
Fedoral (FED): 
(e.g., E0119888 Floodplain mnagement; E0119908 Protection of wetlands; Fed. 
Facilitiea compliance Act; Atomic Energy Act; L Wat'l Bistorical Preservation Act). 

The Laboratory murt comply with.a variety of federal requirements 

. 

WEPA-R: 
National Environmental Policy Act (=PA): 
requiremnts for site characterization and remediation activitiea and RCRA TSD 
activitie8 a8 8et forth in DOE order 5440.1E (Implememtation of m P A ) .  

The Laboratory must comply with NEPA 

WInA: 
occupational Safety and Health k t  (os=) : 
requirennnts under OSBA while impletminting site characterization and remediation 
activites, and RCRA TSD activitiaa (e.q., 29 CFR 1910.120). 

The Laboratory must comply with DOE 

R3OO4: 
3004U: 
(HSWA) 3004(u) and (v) requirement8 of the Laboratory's RCRIL operating permit. The 
BSWA module warn effectivo Hay 23, 1990. 

The Laboratory must comply with tho Hazardous and solid Warte Amendments 

RCRIL: 
Re8ource consemration and Recovery Act (RCRLI): 
Treatment, Storage, and Disposal (TSD) requiremants under the Laboratory'r R C ~  
operating permit. 

The Laboratory must comply with RcRA 

BT : 
stato (ST): The Laboratory murt comply with H e w  mxico state mtatutes (e.g., 
Eaaardous waste Aet of 19778 Radiation Protection Act of 1978; and solid waste Aet of 
1990) . 
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- ~~ARIUTIM continuod 
consistent technical approach to site characterization ie dependent on 
this guidance/information. 

indirectly by ER Program regulatory requirements because they will 
impact RFI field work rchedules. 
required to m e t  BSWA nodule schedules and ensure a cost effective 
program. 
The BSMA module schedule must be modified to reflect available funds. 
The RFI//cws schedule for this OU ir within the BSWA Nodule lo-year 
window. 

Decontamination and decommissioning (DLD) schedules are driven 

Effective DCD/ER integration ie 

9. Rcrgulatory ~rivore/Consequencer 

Regulatory DriVOr Affected Scope/Cost/Schedule consequencer 

ESWA Module VI11 
NM0890010515 to achieve identified Deficiency/ 

rrrI/cxs cost and rchedules 

MILSSTOUES, which are notice of 
consistent with annually violation and 
updated Installation work associated 
Plan. penalties, 

Ipotice of ID # 

Pursuant to the solid waste Dirposal Act, as amended by RCRA, a6 amended 
(42 U.S.C. 6901, et seq.) and the BSWA of 1984, a permit is iasued to the 
U.S.  DOE Lo6 Alamos Area office and the Univereity of California, doing 
business as Lorn Alamos Nation81 Laboratory (hereafter called the 
Pmrmittee) to operate a dispoaal facility at the location stated above. 

The Permittee mumt coaply with all the term and conditione of this 
pormit. 
(including tho attachnts). Said conditions are needed to insure that 
the Pem3tt00Bs ha$udaus waste management activities comply with all 
applicablo Federal, statutory, and regulatory requirements. Applicable 
requirements are those which are found in, referenced in, or incorporated 
into that vmrsion of RCRA or the regulations promulgated to RCRA that are 
in affect on the date this permit im irmued [see 40 CIR 270.32 ( c ) ] .  

Thia permit conmimts of the conditione contained herein 

Thim pmrmit is issued in part purauant to the provirions of Sections 201, 
202, 203, 206, 207, 212, 215, and 224 of BSWA, which modified Sections 
3004 and 3005 of RCRA. 
of haaardoum waste or haxardous conrtituentr from any rolid waste 
manageumnt unit at a troatmont, storage, or disposal facility seeking a 
permit, regudlosm of the timm at which the wasto was placed in such unit 
and provides the authority to review and nradify tho permit at any time. 
The decimion to imsuo this permit is based on the assumption that all 
information contained in the permit application is accurate and that the 
facility will be oporated as specified in the permit application. 
inaccuracies found in the application may k grounds for hidnation or 
modification of this pennit (me 40 CFR 270.41, 270.42, and 270.43) and 

These require corrective action for all raleaaes 

Any 

- Continued 
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- UURATXM COdinUd 
Conduct VCAm as appropriate. 

* 

LAloL Direct FTEs eetimated at 1.0. 

nost sampling and analyeis heavily supported by contract scientific 
support will be undertaken. 

6. outyears (FY96-99) Description: 

RFI activitiem continue. 
RFI rmport completed in FY97. 
VcAa will bo conducted. based on availability of funding and waste 
diepoeal capacity. 
The relatively low number of Direct FTJ$s (1.0 to 2.0) required in 
FY96-98, is due to mignificant sampling and analysim contractor 
eupport. 

7. m y  Agmumptionm: 

Key asmumptiono for implemnting the LAloL Environmental Reetoration (ER) 
Program am mcheduled include; sufficient eubcontracting capacity, 
eufficient analytical capability-eepecially mixed waate, adequate funding 
as needed, timely review and approval of Hazardous solid Waste Amendmanta 
( E m )  docuPPente by EPA. 
profeeeional judgment of the effort required to maet the deadline6 of the 
BSWA aaodule a6 opacified by BPA in the RCRA operating permit. Ae the 
program develope an historical rocord of thee. activities, funding will be 
adjumted to accurately reflect hietorical experience in theme tarke. 

Key amrumptionm umed to prep- .COP., coat, and mchedule baseline. are 
presentod below: 

Funding emtimates are based upon the best 

Bottomo-Wp Tachniquor cenorally, a work atataamnt and met of drawings 
or specification. are ummd to "takeoff" material quantities required to 
perform each discrete task performed in accompliehing a given operation 
or producing an equipment caanponont. ?rum there quantitiee, direct 
labor, equipamnt, and overhead costa are derived and added thereto. 
Specific Analogy Technique: Spocific analogiem dopnd upon the known 
comt of an item umed in prior mymtcrrm, a8 tho bamir for the cost of a 
rirnilu item in a new system. Adjuetmtntm are -de to known coets to 
account for difference. in relative complexities of performance, 
deaign, and operational characterimtice. 
Paranmtric Tachniquo: Paramatric technique requirem hirtorical 
database. on mimilar mymtoma or mubmyrtwm. 
perforamd on the data to find correlrtionm botueen coat drivers and 
other symtam paramotere, much am demign or performance parameterm. The 
analyeis produces coot equation0 or coot emtimating relationehipa which 
can bm ueed individually or grouped into more complex modes. 
coot mviw and update Technique: An estimate is conmtructed by 
examining prwioua emtimatem of the same program/project for internal 
logic, completenese of scope, assumption., and emtimating methodology. 

Statintical analysis is 



ALLA-1093- - , 

Date: 02/03/1993 Time: 

- FT95 DRIVER CATKQORT C O U t i n U d  

BLR CODE FY93 APPR PY94 PRES PY94 APPR ' PLAN PRIORITY 1 TARGET PRIORITY 1 
PY9S DRIVER CATEGORY 

eW2 0 103 0 1 1,037 2,803 , O  A 0 
3 5Ew2 0 10 0 0 .  0 O B  0 
39EW2 0 100 . o  0 o c  4,005 

O D  .- 0 
E 0 

39EW20100 ' 0 '  0 

TOTAL , 1,037 2,803 O F  0 
6 0 
B 0 
I 0 

- 

0 ,  0 
0 0 
0 2,535 
0 0 

0 '  0 
0 0 
0 0 
0 0 

0 :  0 

- 
. W A L  . 4,005 . 0 2,535 0 

- PLUtRIlco ISVEL (Ddl8rS in Thoum8ndm) 
BLR CODE FY 95 Fp 96 FY 97 Fp 98 FY 99 

EW2 0 10 30 1 4,005 5,770 5,807 2,553 0 
3 5Ew2 0 100 0 0 0 0 0 
39EW2 0 100 0 - 0  0 0 0 
3 9-2 0 100 0 0 0 0 0 

TOTAG ' 4,005 . 5,770 . 5,807 2,553 0 .  

W E T  UIRL (Dollarm in %houmandm) 
BLR CODE R 95 R 96 R 97 FY 98 F¶r 99 I 
EW2 010301 2,535 4,770 5.807 2,553 0 
3 5Ew2 0 100 0 0 0 0 0 
3 9lSW20 100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 

2,535 4,770 5,807 2,553 0 
I I 

I 

-1- 
TARGET LEVEL 

1. Technical scopat 

Technical Area-18 (TA-18) was originally. used for high explosive (EE) 
temting (up to 2 tone per test) at three firing sites. TA-18 in currently 
used for critical amnembly research. 
warn (,now abandoned) umed for testing, uming bullet6 fired into RE 
anrrembliee to determine reeintance to individual detonation of HE. Thin 
operable unit conmiste of potentially contaminated arean much an firing 

TA-27 is  down canyon from TA-18 and 

ItARMzIVB comthlmd 
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PLAUEIIIRO LEVEL continued 

FTEO PY 95 PY 96 PY 97 FY 98 P Y  99 

Direct ' 1  2 1 1 0 
Indirect .1 1 1 0 0 I 
- TAW- LEVEL (Dollar8 in Thou~and8) 
BLR Cat. FY 95 FY 96 PP 97 FY 98 FY 99 

OE 2,535 4,770 5,807 2,553 0 
CE 0 0 0 0 0 
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

TmAL 2,535 4,770 5,807 2,553 0 

FTEO k Y  95 FY 96 FY 97 PY 98 FY 99 

Direct 1 2 1 1 0 
Indirect 1 1 1' 0 0 

- A106 Clo.8rOfOrOllCO8 

A106 Number: ALLAOP9115 Date: / / 
Title : 

Tiger -am Croa~references 
Tiger Team Finding Number: IWS/CF-Ol Date: 10/28/1992 I 

Title: ENVIRONMENTAL R25STORATI010 , 

Title: EWIRONMENTAL RESTORATION 
Tiger Team Finding Number: IWS/CF-O2 

Tiger Team Finding Number: IWS/CF-7 

Tiger Team Finding tSuPlber: IUS/CF-lo 

Tiger Team Finding Number: IWs/CF-11 

T i g e r  Team Finding Wumber: IWS/CF-l2 

Tigar Team Finding Number: IWS/BIW-l 

Title: ENVIRONMENTAL RESTORATION ' 

Title? ENVIRON~TAL RESTORATION 

Title: ENVIRONMEWTAL RESTORATION 

Title: E I W T R O N m m  RESTORATION . 

T i t l e  t EIWIR0"TAL RESTORATION 

Date: 10/28/1992 

Date: 10/28/1992 

Date: 10/28/1992 

Date: 10/28/1992 

Date: 10/28/1992 

Date: 10/28/1992. 

FX94-98 Cr088rOferOnCOS 
ADS I: ALIJL1093 
Title : 
Transferred i n  its entirety: 
Explanation of change: c px94-98 CrO88rOfemBCO8 COBtiBUd 
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- DESCRImIm OF DRIVERS C o n t h u d  
FED : 

Federal (FED): 
(e.g., EO11988, Floodplain Managment; EO11990, Protection of wetlande; Fed. 
Facilities compliance Act; Atomic Energy Act; c Nat'l Eistorical Preservation Act). 

The Laboratory must comply with a variety of federal requirements 

=PA-R: 
National Environmental Policy Act (=PA) : 
requirement. for mite characterization and remediation activitee and R C M  TSD 
activites as set Sorth in DOE order 5440.1E (Implementation of =PA). 

f ie  Laboratory must comply with =PA 

OSEA: \ 

Occupational Safety and Health Act (OSEA): 
requirementm under OSEA while implementing si- characterization and remediation 
activitiee, and RCRA TSD activitiem (e.g, 29 CpR 1910.120). 

The Laboratory must comply with DOE 

R3004 : 
3OO4U: 
(HSWA) 3004(u) and (v) requirements of the Laboratory's RCRA operating permit. The 
BSWA module was effectitn m y  23, 1990. 

The Laboratory must comply with the Hazardous and solid Waste Amendments 

RCRA: 
Resource Conservation and Recovery Act (RCRA): 
Treatment, Storage, and Dirposal (TSD) requiremente undmr the Laboratory's RCRIL 
operating peratit. 

The Laboratory must comply with RCRA 

\ 

BT : 
state (ST): The Laboratory must comply with New Mexico state statutes (e.g., 
Raxardoum Wamte Act of 1977, Radiation Protection Act of 1978: and Solid Waste Act of 
1990) . 

I 

I 
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9. Regulatory Driverm/consequencem: 

Regulatory Driver Affected scope/coat/schqdule coneequencee 

ESWA nodule V I 1 1  RFI/cnS cost and schedules Notice of 
ID # NM0890010515 to achieve identified Deficiency/ 

llILGsTOlJITs, which are Notice of 
conmistent with annually Violation and 
approved Installation work ameociated 
Plan . penaltiem 

Purauant to the solid Waste Disposal Act, as amended by RCRA, aa amended 
(42 W.S.C. 6901, et seq.) and the 8- of 1984, a permit io isaued to the 
U . S .  DOE Loo Alamos Area office and the Onivermity of California, doing- 
buainems as Lo6 Alamos National Laboratory (hereafter called the 
Permittee) to operata a disposal facility at the location stated above. 

The Pennittee must comply with all the term and conditionm of this 
pormit. 
(including the attachmanta). Said conditions are needed to inaure that 
the Permittee*s hazardous waste management activities cormply with all 
applicable Federal, atatutory, and regulatory requirement8. Applicable 
requireanants are those which are found in, referenced in, or incorporated 
into that veraion of RCRA or the regulations promulgated to RCRA that are 
in effect on tho date this p e d t  ia isaued (see $0 CFR 270.32 (c)). 

This permit consirnte of the conditions contained herein 

This permit is issued in p u t  purrnuant to the proviriona of Sections 201, 
202, 203, 206, 207, 212, 215, and 224 of HSWA, which modified sections 
3004 and 3005 of RCIU. 
of hazardoue waste or hazudoua constituents from any solid waate 
management unit at a treatment, storage, or dieposal facility seeking a 
permit, rogardless of the time at which the waste wa8 placed in such unit 
and provides the authority to revibw and modify the permit at any time. 
Thm dmcision to issue this permit is baaed on the assumption that all 
information contained in the p a d t  application ia accurate and that the 
facility will be operated as specified in the permit application. 
inacc~acier found in the application may be grounds for termination or 
modification of this permit (see 40 CFR 270041, 270.42, and 270.43) and 
potential anforcemint action. 

These require corrective action for a11 releaaes 

Any 

The primary regulatory driver for thi6 activity i s  the ESWA module of the 
Laboratory*m RCRA operating p e d+, which require8 corrective actiona 
under RCRA soctionm 3004(u) and (v). The Laboratory mu& alao comply with 
Caapreheneive Environmental Rempome, compenmation, and Liability Act 
(-), as rpecified in DOE Order 5400.4. 

IPEPA documentation requirements will be integrated into the IVI work plan, 
IVI report, CWS work plan, CMS report, and VCA plana, as appropriate. 
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- ~ A R M Z I ~ E  continued 
LANL Direct PTEB are projected to range from 2.0 to 4.0. 

7. Key meumptionr: 

Key assumptione for hplementing the LANL Environmental Restoration (ER) 
Program ae scheduled include: eufficient subcontracting capacity, 
sufficient analytical capability--especially mixed waete, adequate funding 
ae needed, timely review and approval of HSWA documentation by EPA. 
Funding estimates are based upon the best professional judgment of the 
effort required to meet the deadlines of the Hazardous solid Waete 
Amendments (HSWA) module am mpecified by EPA in the RCRA operating permit. 

will be adjusted to accurately reflect historical experience in theme 
A6 the Program develops a historical record of theme activities, funding 

ta8k8 

Key amrumptione umed to prepare ecopo, cost, 6nd rchedule baeelines are 
prosented below: 

8 

8 

. 8  

Bottoam-Up Technique: mnerally, a work etatexwnt and met of drawings 
or specification8 are used to "takeoff" ,material quantitier required to 
perform each discrete tark performed in accomplishing a given operation 
or producing an equipment component. ?ram theme quantitiem, direct 
labor, equipment, and overhead comtr are derived and added thereto. 
Specific Analogy Technique: 
coat of an itom ueed in prior eystenu as the ba8im for the cost of a 
mimilar item in a new ~ymtom. 
account for differences in relatiw coaple~tiem of performance, 
derign, and operational ChUaCt@riEtiCE. 
Parametric Technique: 
databam.8 on ~ i a ~ i l u  system or subayrtem. 
performed on the data to find correlations between cost driver6 and 
other system parameters, such as design or performance parameters. The 
analyris producee co8t equation8 or coat emtimating relationships which 
can be umed individually or grouped into more complex laade8. 

examining proviaus estimates of the 6- program/project for internal 
logic, cca~pletenesm of mcopo, aeeumptions, and estimating methodology. 
Tha e8tfinat.8 arm then updakd to reflect the co8t impact of new 
conditione or metimating approaches. 
Dimct/Indirect ?TE Ae8umptionst (1) Direct and Indirect ?TEE are a 
part of operating expenditure8 (a) only, ( 7 )  Indirect remourcee ( $  and 
F r E m )  are ba8ed on Direct ?TE effort, (3) Aftor e8timating Direct m e ,  
Indirect coat i m  derived am a percentage (81.0%) of the Total coat of 
Direct Ml! .alary plum fringo, and (4) Indirect m e  are calculated by 
dividing tho total estimated Indirect coot by the cost per Indirect ?TE 
supplied by the LUL Indirect Program Office. 
comt Estimating kmunptione: (1) official LAl8L mal- factore (ralary 
+ fringe) for Direct labor are used, (2) official LAWL escalation rates 
am publimhed in the LAwL ?inancia1 nanagement Bandbook are umed, (3) 

specific analogiem depend upon the known 

Adjumtments are made to known costs to 

Parametric technique require8 hiotorical 
Statistical analysis is 

C0.t ROViOW urd ttpdatr TOChniqrU: AB OEtiQatO i 8  constructed by 
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TOTAL 4,291 3,724 4,023 3,887 . 3,569 

PLMmrBQ (Dollarm in Thoumandm) 
FY 99 BLR CODE ET 9s FY 96 FY 97 FY 98 

EW2 01 0 301 5,662 3,124 4, 023 3, 887 3, 569 
3 5EW2 0 100 0 0 0 0 0 
3 9EN2 0 100 0 0 0 0 0 J r 3 9lRo2 0 10 0 0 0 0 0 0 

I TOTAL 5,662 3,724 4,023 . 3,887 

1. Technical scope: 

Technical Area-15 (TA-15) (R-Site) contain6 a number of firing sites for 
tha hydrodynamic studies of nuclear weapon cormponents during explosions, 
and ha6 been in operation since 1944. This operable unit (OW) consists of 
the active firing rite6 R44, R43, PIiERHEX and Ector; inactive firing sites 

outfalls, and drain linea; material from firing aitea.disposed of at the 
edge of canyons: .inactive material dispomal area6 (-As) 19 and Z: 
decarmmismioned building areas: and two ahafts with potentially hazardous 
material. 
operating group. at TA-15 for dynamic studies of explorions. 
acres are aaaociated with the current and abandoned firing site8 and 
mtructurem. 
firing sitem are uranium, beryllium, lead, other heavy metals, tritium, 
and pomsible residues froan the detonation of high-explosives. 
activitiem will be corrrmeneurate with the deci8ion of the Department of 
Energy (DOE) on the projected end-use of the land. This activity 
conrtitutea the Resource Conservation and Recovery Act (RCRA) Facility 
Investigation/corrective Measure study/Corrective Heasures Implementation 

A, B, c# Dp E-?, 6,  and 8; active and inactive 6OptiC tanks, s w s ,  

PBERnBX and Ector are the two main X-ray machines, used by the 
About 269 

Potentially hazardoum materiala that are diatributed over the 

Remediation 

- lARRATIVI c o m t i m u e d  

I 
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FTES FY 95 R 96 . FY 97 PY 98 FY 99 

D i r e c t  3 2 2 2 4 
Indirect  1 1 1 '  1 2 

i 

PLAWNI~~Q' continued 

m e  FY 95 FY 96 ' PY 97 FY 98 FY 99 

D i r e c t  3 2 2 2 4 
Indirect . 1  1 1 1 2 

_ _ _ ~ ~ ~ ~  

TAIWCE LEVEL (Doll8ra in Thouaunda) 
FY 95 R 96 FY 97 FY 98 FY 99 

4,291 3,724 41023 3,887 3,569 
0 . o  0 0 0 
0 0 0 0 0 
0 0 0 0 0 

TOTAL 4#291 3# 724 4,023 3,887 3,569 

- Tigar T.u Croaarofermacea 
Tiger Team Finding -r: 

T i t l e  I EWIROUMEblTAL RESTORALTIOU 
Tigor Team Finding Uumbar: 

T i t l e :  EWVIRON-AL RESTORATTOW 
T i g e r  -am Finding number: ' 

T i t l e :  EWIRONXENTAL RESTORATION 
Tiger Team Finding mamber: 

T i t l e  : EtWIRo1pMENTAL RESTORibTIOIO 
Tiger Toam Finding mamber: 

T i t l e  : W S V I R O U ~ A L  kS-TIoIo 
Tiger Team Finding #umber: 

T i t l e :  ENVIRO#MEUTAL peSTORATIQl4 
Tiger Team Finding Number: 

T i t l e :  iNVIROWfENTAL RESTOWATIOW 

IwS/CF-O 1 

Iws /CF-O2 

Iws/c?-7 

Iws/cr- 10 

IwS/CF-11 

IWS/CF-12 

IWS/BIIpF-l 

D a t e :  10/28/1992 

D a t e :  10/28/1992 

D a t e :  10/28/1992 

Date: 10/28/1992 
. .  

Data: 10/28/1992 

. D a t e :  10/28/1992 

D a t a  : 10 /2 8 / 1992 

I 

?Y94-91 AD8 Cromarofermncma 
ADS t: ALLA1086 
T i t l e  : 
Traneferred i n  i t a  ent i re ty:  
Explanation of change: c rT94-98 ADS Croaanforencor Continued 
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- DUICRIPTIOII OF iumuLmonx DRIMRS 
CAA: 

clean Air Act ( C M ) r  
for aazardous Air Pollutants (NESBAP) during site characterization and remediation 
activities. 

The Laboratory murt comply with CAA National Enriseion Standard6 

DOE : 
' Departzmnt of Energy (DOB): The Laboratory muot comploy with DOE requirements 

CERCUL 8 

comprehensive Environmental Responoe, conpenoation, and Liability Act (CERCLA): The 
Laboratory muot comply with CERCLA'cleanup requirements as directed by DOE order 
5400.4 ( c E R W  Requirements). 

F E D 8  
Federal (FED) : 
(e.g., EO11988, Floodplain nanagetment; E011990, Protection of wetlands: Fed. 
Facilities compliance Act; A t d c  Energy Act; C Wat*l Eimtorical Preservation Act). 

The Laboratory must comply with 'a variety of federal requiremento 

WEPA-R: 
National Environumntal Policy Act (=PA): 
requirement. for site characterization and remediation activities and RCRA TSD 
activities as ret forth in DOE order S440.1B (Implementation of MSPA). 

The Laboratory must comply with NEPA 

. 

mm: 
occupational Safety and Health Act (OSEA) : 
requirements.under OsEA whyile' implementing site characterization and remediation 
activities, and RCRIL TSD activities (e.g., 29 CFR 1910.120). 

The Laboratory muot c&ly with DOE 

R3004 : 
3004Ut 
(ESiA) 3004(u) and (v) requirements of the Laboratory'r RQIA operating permit. 
ESWA module warn effective nay 23, 1990. 

The Laboratory muat c&ly with the Eazardour and solid Waste Amendments 
The 

RCRA: 
Resource Conservation and Recovery Act (RCRA): 
Tretatment, Storago, and Disposal (TSD) requiremnts under the Laboratory*a RCRA 
operating a t .  

The Laboratory must comply with R c m  

ST 8 
State (ST): The Laboratory must comply with New Nexico state statutes (e.g., 
aaaardous Wamte.Act of 1977, Radiation Protection Act of 1978, and solid Waste Act of 
1990) . 
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- W A I ~ ~ T X V I C  Continued 
analytical capacity and reduce,program costs. 

storage/dispoeal facility is planned for dimpoeal of ER-generated waste 
at LlwL. 
Framework and riek aemesament etudiee must be completed under ADS 2105 
ind guidance/information provided to the OU project leaders. 
consistent technical approach to sit6 characterization is dependent on 
this guidance/information. 

indirectly by ER Program regulatory requirement. because they will 
impact IVI field work schedules. Effective DLD/ER integration is 
required to m e t  BSWA Module schedules and ensure a cost effective 
program. 
The HSWA module schedule must be modified to reflect available funde. 
The rUI/CnS schedule for this OU is currently within the BSWA Module 
lo-year window. 

* Insufficient mixed waste dispomal facility capacity. A mixed waste 

* 
A 

Decontamination and decamrmissioning (DLD) echedulea are driven 

9. Regulatory Drivera/Consequences 

Regulatory Driver - Affected scope/cost/scheidule consequences 

ESnA nodule VI11 RFI/CM comt and schedules Notice of 
ID # 19n0890010515 to achieve identified Deficiency/ 

-STONES, which are Notice of 
conmimtent with annually Violation and 
approved Installation work associated . 
Plan. penalties 

Pursuant to the solid Waste DiSporal Act, as amended by RCRIL, as amended . 

(42 U.S.C. 6901, et req.) and tbe BswA of 1984, a permit ie issued to the 
11.8. D ~ B  i or Al-6 Area Office and the University of California, doing 
buminems aa Loa Alan106 NatiOMl Laboratory (hereafter called the 
Permittee) to oparak a disposal facility at the location stated above. 

Tho Parmittw muat comply with a11 the'terma and conditions of this 
permit. 
(including the attachments). said conditions are needed to insure that 
the Permittem'r harudoum waste managemnt activities comply with all 
applicable Federal, mtatutory, and regulatory requirements. Applicable 
requiremntm-are thosm which are found in, referancod in, or incorporated 
into that version of RCRA or the regulations promulgated to RCRA that are 
in effect on tho date this permit is irsued (see 40 CFR 270.32 (c)). 

This permit consists of the conditions contained herein 

Thim permit im issued in part purmuant to the provision. of Sections 201, 
202, 203, 206, 207, 212, 215, and 224 of ESWA, which modified Sections 
3004 and 3005 of RCRA. 
of hazardous warnto or hazardous constituents from any solid waste 
management unit at a treatment, storage, or dirposal facility seeking a 
permit, regardloam of the t h e  at which the wamte was placed in such unit 

These require corrective action for all releaeee 

- -TI- Coat1nU.d 
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- LURRATIM Continumd 

* RFI work will continue. 

LaNL Direct F T E m  emtimated at 3.0. 

6. Outyearm (?Y96-99) Description: 

* 

The draft -1 work plan for the second phase will be completed in mid 
-95. 

VCAs will be conducted as appropriate. 
m e t  oampling and analysim comtm will be associated with subcontracts. 

R?I field investigations will continue. 
The sampling is phased such that when oufficient information for a 
corrective masures docision im available, sampling can be halted. 
The RFI report will be completed in FY98. 
VCAm will be conducted based on availability of funding and waste 
disposal capacity. 
Xomt sampling and analySi. costm will be associated with subcontracts. 
~rojectod LAloL Dlroct FTE requirement6 raage from 1.0 to 2.0. 

7. m y  ~smumptionrr 

Key asaumptiono for implementing the LAWL Environmetntal Restoration (ER) 
Program am mcheduled incl'ude: mufficient aubcontracting capacity, 
sufficient analytical capability--especially mixed waste, adequate funding 
as nwdad, t h l y  review and apprwal of BSwA documentation by the EPA. 
Funding estimates aro based upon the beat professional judgment of the 
effort requirod to maat the doadliner of the BSIQIL module ab rpecified by 
EPA in tho ReRA operating permit. 
record of theoe activities, funding will be adjumted to accurately reflect 
historical exporience in theso tamks. 

Key asmumptiona uaod to prepare scap., cost, and rchedule barnelinem are 
presented klaw: 

As the Program develope a himtorical 

Bottoms-Up Tochiquo: senerally, a work statement and sot of drawings 
or mpocifications are used to "takooff" material quantities required to 
perform each dimrote task performed in accomplishing a given operation 
or producing an equipnmnt component. From these quantitiee, direct 
labor, equipment, and overhead costs are derived and added thereto. 
specific Aaalogy Technique: Specific malogier depend'upon the known 
cost of air i t o m  used in prior myatema am the bamia for the coot of a 
.hilar item in a now rystem. ~djur+llsntr are made to known costs to 
account for difforancer in relative complexitier of porformance, 
demign, and operational chuacterimtic8. 

database0 on rimilar symtenu or mubsystoma. 
porformed on the data to find corrolationo between cost drivers and 
other aymtom parameters, auch as demign or performace parameter.. The 
analysir produces coat equation8 or coat estimating relationehipe which 
can bo umed individually or grouped into mare complex modem. 

* Parametric Technique: Paramotric tachuique require8 historical 
Statistical analysis is 

- luRRATTvI C0nfinu.d 
I 
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X I L I C ~ ~ ~ I W E S  C o n t i n u e d  
Description: 

The RSWA module requires reporting of RFI results. 
delivered to EPA and NMED. 

The draft report will be r 
DESC: ASSESSMENT-RCRAfCERCLA SUB-DESC: D 
PRO&M: En 

BCR CODE FY93 APPR FY94 PRES Et94 APPR pLA# PRIORITP 1 TARGET PRIORITY 1 

TITLE: TA-12,-141 AND -67 
Et95 DRIVER CATEGORY 

~ 

m 2  01 03  0 1 603 568 O A  0 
3 5SW2 0 100 0 0 O B  0 
39wQ2 0 100 0 0 o c  S1256 
3 9wQ2 0 100 0 - 0  O D  0 

E 0 
TOTAL 603 568 O ?  0 

0 0 
B 0 
I 0 

- 

0 0 0 
0 
0 

0 0 
0 '  31982 

. o  0 0 
0 0 0 
0 '  0 '  0 '  

. o  0 . o  
0 0 .  0 
0 0 0 

I - 
TmAL 51256 0 31 982 0 

Pxalmtm WVIt (Dollar. in  Thou.8nd.). 
BCR CODE FY 95 FY 96 FY 97 FY 98 FY 99 

SW2 0 103 0 1 51256 21 760 11 954 567 309 
3 SEW2 0 100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 r 39wQ2 0 100 0 0 - 0  0 0 

51256 . 2 #  7 6 0  l1 954 567 309 
I I 

(mzhr8 -.and.) 
BCR CODE FY 95 R 96 R 91 . Fl! 98 FY 99 

EW2010301 3#982  2 1 760 1 ,954  567 309 
3 SEW2 0 100 0 0 0 0 0 
39EW2 0 100 0 0 0 0 0 r 3 9SW2 0 100 0 0 0 0 0 

' ITOTAL . ' 3 # 9 8 2  2 # 7 6 0  11954 567 : 309 
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pLAloIoIlpo LmEL Continud 

FTES FY 95 FY 96 FY 97 FY 98 FY 99 

Direct 3 2 2 1 0 
Indirect 1 1 1 1 0 

~ 

T m e  LEVKL (Dollarm i n  Thaumandm) 
BLR cat. FY 95 PT 96 FY 97 FY 98 FY 99 r I OE 3,982 2 , 760 1,954 567 309 
CE 
GPP 
LI 

0 .  
0 
0 

0. 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

TOTAL 3,982 2,760 1,954 567 309 

FY 95. Pa PT 96 PP 97 FY 98 PP 99 

I Direct 3 2 2 '  1 0 
Indirect 1 1 1- 1 0 

I .  A106 Crommmfmreacem 

- Tigor T.8m Croamrmfenncom 

Title: EWVIR-AL RESTORATION 

Title: ENVIROIoILtwTAL RESTORATION 

Title: ENVIR0"TAL RESTORATION 

Title t ENVIRONMENTAL RESTORATION 

Title 8 ENVIRO#IIEIOTILL RESTORATION 

Title : ENVIRONMENTAL RESTORATIOU 

Title : ENVIR-AL RESTORATION 

Tiger Team Finding Uuanber: 

Tiger Team Finding lOumber: 

Tiger -am Finding Uuanber: 

Tiger Team Finding Numberr 

Tiger Team Finding Uunhr: 

Tiger Team Finding Number: 

Tiger Team Finding Number: 

IWS/CF-Ol Date: 10/28/1992 

IWs/CF-oz Date: 10/28/1992 

IWS/CF-7 Date: 10/28/1992 

IWSJCF-10 Date: 10/28/1992 

IWS/CF-11 Date: 10/28/1992 

IWSJCF-12 Date: 10/28/1992 

IWs/BnPF-l Date: 10/28/1992 

L 

-91-98 1Ilw Crommroforoncom 
ADS t :  -1085 
Title : 
Transforred in ita oatirety: 
Explanation of Change: 

same ADS ae ADSIO~S. 

-91-98 ADS Cromonferoncom C O a t i O U e d  
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DESCRIPTION OF R E W T O R Y  DRIVBRS Contintled 
Treatment, Storage, and Diepomal (TSD) requirenrente under the Labroatory'e RCRA 
operating permit. 

State (ST): The Laboratory must comply with New Mexico State etatutee (e.g., 
Hazardour, Wamta Act of 1977, Radiation Protection Acto fo 1978; and solid Waete Act 
of 1990) .  
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I - IURRATIM Continued 
This permit is issued in part pursuant to the provisions of sections 201, 
202, 203, 206, 207, 212, 215, and 224 of HSWA, which modified sections 
3004 and 3005 of RCRA. These require corrective action for all releases 
of hazardous waste or hazardous constituents from any solid waste 
management unit at a treatment, storage, or disposal facility seeking a 
permit, regardless of the time at which the waste was placed in such unit 
and provides the authority to review and modify the permit at any time. 
The decision to issue this permit is based on the arreumption that all 
information contained in the permit application is accurate and that the 
facility will be operated as specified in the permit application. 
inaccuracies found in tha application may be groundrr for termination or 
modification of this permit (see 40 Cpa 270.41, 270.42, and 270.43) and 
potential enforcement action. 

m y  

The primary regulatory driver for,this activity i8 the HSWA module of the 
Laboratory's RCRA operating permit, .which requirem corrective actions 
under RCRA sections 3004(u) and (v).  The Laboratory must aleo comply with 
Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), as specified in DOE order 5400.4. 

NEPA documentation requirements will ha integrated into the RFI work plan, 
W I  report, CMS work plan, a s  report, VCA plans, as appropriate. 

Detailed milestones for major phaeee of field work cannot be identified 
until the RFI arork plan hae been completed. 

Key decioion points under DOE order 4700.5 for Major System Acquisition 
and Major Projects are linked to the RFI work plan, RFI report, C M  work 
plan, CMS report, and VCA plana; 

. .  

OW project management d-umemtation is included in the RFI work plan, C m  
work plan, and VCA plans. 
included i n  the RFI report, CMS report, and VCA plans, as appropriate. 

Readinese reviewe will be completed as part of the RFI work plan, cns werk 
plan, and VCA plan review. 

surveillance and maintenance plans will be 

1.. Impacts on FY95: 

In order to m e t  target fun&ng levels, funding will be decreased by 
$l,983K. 

Thio decrease i n  funding results in incraaeed risk to the Program as 
this decrea8ea contingency/managst reserve to cover unanticipated 
Program requiremonte. 

- llURATrm continued 
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- IOARRILTI~E continuod 
bases on similar systemm or subsymtem. 
performed on the data to find correlations between cost drivers and 
other system parameters, much as design or performance parameters. The 
analysis produces coat equations or cost estimating relationships which 
can be used individually or grouped into more complex modes. 
Cost Review and Update Technique: 
examining previous estimates of tho same program/project for internal 
logic, completeness of scopm, aosumptions, and estimating methodology. 
The estimates aro then updated to reflect the cost impact of new 
conditions or estimating approachem . 
DireCt/IndirOCt FTE A6sumptions: (1) Direct and Indirect PTEs are a 
part of operating expenditures (OE) only, (2) Indirect resources ( S  and 
m s )  are based on Direct FTE effort, (3) After estimating Direct m a ,  
Indirect cost is derived as a percentage (81.0%) of the Total Cost of 
Direct rn salary plus fringe, and (4) Indirect Fl%s are calculated by 
dividing the total estimated Indiroct cost by the cost per Indirect FTE 
supplied by the LAWL Indirect Program office. 
cost ~stimating A~sumptionor ( 1 )  official LAUL salary factors (salary 
+ fringe) for Direct labor are used, (2 )  official LMIL eacalation rates 
as published in the LAML Financial Management Eandbook are used, (3) 
Genoralmaterialm and eonricer (US) is bared on FY92 ER MCS costs, 
and (4) Major procurement (contracts, large purchare orders), io 
emtimated separately from Gemoral US, it is not based on prior years' 
major procuranant. 

statistical analysis is 

An estimate is constructed by 

The cost eathate was prepared by using the coat review and update 
technique. 
the same program/project for. internal logic, completeness of scope, 
assumptions, and estimating methodology.' Th. estinrakm are then updated 
to refloct the coot impact of now conditions. 

ADS specific ass-ion. aro as follan: 

 AI^ estimate io constructed by examining previous eetimates of 

+ The.thrw phaoo RII work plans have not yo+ been submitted: therefore, 
tho technical .cop. of work, the mchedule, and the estimate for this 
AD8 a m  primarily parametric and refloct the Project Leader'm, 
mchedulor~m, and estimator's best judgment as to what will bo 
performed. 

+ Tho RII work planm are currently mcheduled to k' submitted to EPA in 
Xay 1993, July 1994, and July 1991. Upon approval of the work plane, 
thoae element6 of the tochincal scope of work, schadule, and/or 
emtimate requiring adjumtment will bathe bamim for a Bamolino change 
Proposal (BCP) oubdttal and w i l l  be incorporated when approved. 

8. Key Ismuost 

+ Funding is the primary'key irrue. 
for deliverabled (milemtonem), funding muat remain within an 

To be able to m e t  the requirements 
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PARGET LEVEL 

1. Technical Scope: 

Technical Area-11 (TA-11) was originally uaed for weapon mockup teeting at 
various firing sites and now is uaed for high explosives drop tests. 
TA-13 was originally used for X-ray work’with explosive testing and is 
currently part of TA-16. TA-16 produces, testa, and aeeemblee high 
explosive components for weapons research and development (RCD.). There 
are about 200 structures at TA-16. TA-24 (T-site) was originally a 
service area for X-ray examination of high explosive and for high 
explosive storage; it io now nonoperational and part of TA-16. 
(v-site) was alao a high explosive process area and ia now nonoperational 
and part of TA-16. Approximately five acres of outfall areas at TA-11, 
13, 16, 24, and 25 are potentially contaminated. sites consist of 
outfalls, sumps, sump pits, septic tank., drain lines, and waste tanks. 
The operable unit (OU)  also include6 about 27 acrea of potential release 
sites at TA-11, 13, 16, and 25 including filter/drying beds, burn areas, 
o p n  landfills, burning pita, firing sites, and Xaterial Disposal Area R. 
The OU also includes approximately three acres of potentially contaminated 
ponds, pits, dry wells, and atorage tanks at TA-16, 24, and 25. Potential 
contaminants include high explosives, organic chemicals, heavy metals, 
radionuclides, and aabertoa. m e t  sites are expected to require selected 
removal of small volumes and are less likely to be remediated by removal 
and disposal of larger volumsr. 
Conservation and Recovery Act (RCRA) Facility Investigation/corrective 
Xeasures Study/Corrective nearures Implewmtation (RFI/CMS/CMI) and 
Voluntary Corrective Actions ( V a )  for this ou. 

TA-25 

This activity conrtitutes the Resource 

2. Activities Canpleted to Date: 

Preliminary Amsessment/Site Inspection (PA/SI) document submitted to 

Solid waste Naaagement Unit (Swnu) Report submitted to EPA Region VI 
Environmental Protection Agency (EPA) Region VI, October 1987. 

and M e w  Mexico Environmental Improvement Division (NMEID), December 
1988. 
During FY89, preliminary RFI scoping activitiee were conducted. 

* No activity during FY90 and FY91. 
RFI work plan initiated in -92. 

3. Current Pear ( ~ ~ 9 3 )  mscription: 
- 

The RFI work plan will be completed for tranemittal to EPA in mid-m93. 
Most Lo6 Alamas National Laboratory (LAWL) Direct Full Time Equivalents 
(FTEs) (3.0) will be,associated with -1 work plan preparation. 
This Activity Data Sheet ( A D S )  is partially funded by FY92 carryover 
dollars. 

4. Budget Year (-94) Description: - lURRATfVI Continuod 
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FY94-98 ADS Crommreferencem Contiaued 
same ADS a8 ADS1082. r 
- NILE-8 

Milestone No.: 07012131 
Title: EPA/NmD DRAFT COMPLETE FIRST RFI WORK PIAN 
Planning Date Target Date Level: EQ Keyword: SA 
05/25/1993 05/25/1993 
Driver l am:  3004U Driver Reference: HSWA nodule 
PRESENT IN Tiger Team: P Program Execution Guidance: Y 

Description: 
Roadmap: P Current Pear Workplant Y Safety and Eealth: 

The RFI work plan will include mampling, program management, quality asaurance, 
health &ad safety, records management, and coamwaity relations plans, as required by 
the ESWA madule. 

~ ~ 

nileatone NO.: 07014130 
Title: EPA/NMED DRAfi OF PH1 REPORT COMPLETE 
Planning Date Target Date Level: HQ Keyword: SA 
03/27/1998 03/27/1996 
Driver N m :  3004U Driver Reference: HSWA MODULE 
PRESENT I# Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roacimap: Y current Y e a r  Workplan: Y safety and Health: 

A draft phr8e one report will be submitted to EPA and NHED reporting the result8 of 
RFI phase one investigation#. 

~ ~~ ~ ~ 

Milestone No.: 07014132 
Title: EPA/NMED DRAFT COI1pLETE SECOND RFI WORK PLAN 
Planning Date Targat 1 Date Letnl: EQ Keyword: SA 
07/07/1994 07/07/1994 
Drivetr N-: 30040 Driver Reference: HSWA MODULE 
PRES- I# Tiger Team: I Program Execution Guidance: P 

Descriptioat 
Roadmap: Y current Year workplan: Y Safety and Eealth: 

The RFI work plan will include sampling, program management, quality aeaurance, 
health and safety, recorda management, and carnnurnity relations plane, as required by 
the HSWA Wodul~. 

Mile8tone No.: 07014133 

Planning Date Target Date Level: EQ Keyword: SA 

- nIwmmEB colrtinud 

Titler EPA/NNED DRWT COMPLETE THIRD RFI WORK F" 

07/07/1995 07/07/1995 
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 operations office: ~ t i w  ID NO. : 1082- Last update: 02/02/1993 
ADS Title: TA-11,13,16,24,25,28,37 
WBS No.: 1. 4. 2. 6. 1. 7 Category: ER Appr.: D FYPr FY95-99 
Project T~tl~:TA-11,13,16,24,25,28,37 R FaCility/WAG:N/A . 
Installation: Los ALAMos NATIONAL LABORATORY CID: ALENG36 
Line Item No.: TPC t 0 TEC t 0 
Contig: 0 % Overhead: 7 
coat Loc: L Schad. Loc: L scop. Loc: L 

2. 

Phone : 5 0 5-8 4 5- 4 6 0.6 
Phone: 301-903-8199 

3. . 

HLW: 0 mu: 0 TRTJMIX: oLL#: 0 mwn: 0 HAX: 0 SANT: 0 GTCC: 0 

-RY DRIVERS 

CIIA : I CWA: I SDWA: N RCRIL: Y 3004U: Y TSCA: N CERCLA: Y 
=PA: Y DOE: I 0SRA:Y I A G t N  0 R D : N  S T r Y  TRI : N  FED:Y 

- 8-q Funding P r o f i l .  
FY95 DRIVER CATEGORY 

BLR rY93 APPR -94 PRES FY94 APPR PLAN PRIORITY 1 :TARGET PRIORITY 1 

O t  
CE 
GPP 
LI 

TmAL 
m s  : 
Dir-P 
Id-P 
Dir-T 
Id-T 

- 

1, 678 
0 
' 0  
0 '  

3e.149 
. o  

0 
0 

1,678 

3 
2 
3 
2 

3,149 

6 
3 
6 
3 

0 A. 0 
' 0  B 0 

0 C 8, 818 
0 D 0 

, E 0 
0 F 0 

G 0 
. H  0 
I 0 

TOTAL 8, 818 
- 

0 
. o  

0 
0 
0 
0 
0 

' 0  
0 

0 

0 
0 

6,835 
0 
0 
0 
0 
0 
0 

6, 835 

0.  
0 
0 
0 
0 
0 
0 
0 
0 

0 

PLII~IIIU@ (mllus i n  ~housanda) 
1 G C . t .  R 98 FY 96 FY 97 FY 98 FY 99 

OS 8,818 20,994 29, 684 12 767 12,476 
CE 0 0 0 0 0 
6PP 0 0 0 0 0 
LI 0 0 0 0 0 

TOTAL 8,818 20,991 29,684 12 , 767 12,476 - PLII~IIIIO LEVEL C0mtinu.d 
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- ~OARRATIM Continued 
Readiness reviews-will be completed as par t  of t he  RFI work plan, CWS work 
plan, and VCA plan review. 

PLAIOLSING 

1. Impact0 on -95: 

In order t o  meet t a rge t  funding  level.^, funding w i l l  be decreased by 
$1,069A. 8 . 

Thi6 decrease i n  funding resul t6  i n  increased r i s k  to t h e  Program as 
t h i s  decreases contingmncy/managent reserve t o  cover unanticipated 
Program requirement.. 

2. Impact6 on Outpars: 

lone . 
- DUICIIIPTIOII -RT DRIVERS 
CM: 

C l e a n  A i r  Act  (CM): 
for EatardOU6 A i r  Pollutant6 (NESBAP) during site characterization and remediation 
activities. I 

The Laboratory must campply with CM National Emiseion Standards 

CERcxlA: 
. Comprehenoive Environmental Re6p&e, cornpenmation, and Liab i l i t y  Act  (C-) : 

Laboratory mu6t comply w i t h  CERCW cleanup requirement6 a6 directed by DOE O r d e r  
The 

. 5400.4 (CERQIA Requirenmnto). 

Doc: 
Departplant of Energf (DOE) : 
including DOE O r d e r 6  i n  the 5400 and 5800 Eerie8 (e.g., 54004, C E R a  Requirements; 
and 5820.2A, Radioactive warte magemant).  

The Laboratory must c&ly with DOE requirements 

?ED: 
Federal (FED): 
(e.g., E011988, Floodplain Management; EO11990, Protoction of Wetlandfa; Fed. 
Facilitier compliance Act; A t o m i c  Energy Act; c # a t e l  B i m t o r i c a l  preservation Ac t ) .  

Thm Laboratory m e t  cormply with a variety of federal  requiremento 

UEPA R: - 
National Environmental Policy A c t  (MEPA) : 
requirements f o r  6ite characterization md remediation ac t iv i t i eo  and RCRA TSD 
activitie6 a6 mat fo r th  i n  DOE Order 5440.1E (Implementation of MEPA). 

The Laboratory m u s t  comply w i t h  WgPA 

OSBLI: 
Occupational Safety and Eealth A c t  (OSEA): 
requirements under OSEA w h i l e  implementing site characterization and remediation 

The Laboratory must comply with DOE 

- DELICRIPTIQI OF mWLa~Our DRIVIR~ Continod 



Environmental Restoration and Waete Management Five Y e a r  Plan ' 

. . .  Activity Data sheet FY95-99 . .  
ALLA-1079- - Page : 8 

Date: oz/os/i99s Time: 11:46 

- ~~ARRILTIM Continued 
reflect the coet impact of new conditione. 

ADS epecific aeeumptione are as follows: 

The RFI work plan ha6 been submitted but not approved: therefore, the 
field work im not parametric and reflects the work plan. Activitiee 
scheduled beyond the field work are.primarily parametric and reflect 
the project leader'm , echeduler*e, and estbator*s beet judgment as to 
what will be performed. 

The RFI work plan wae eubmitted to EPA in May 1992. upon approval 
of the work plan, thome element6 of the technical ecope of.work, 
mchedule, and/or eethate requiring adjustment will k the baeie for a 
Bameline Change Propomal (BCP) subdttal. and will be incorporated when 
approved . 

80 Key Ismuest 

Funding i m  the primary key iemue. 
for deliverables (ndlemtonee), funding mumt remain within an 
appropriate range. Delaying or deferring funding will cause delay6 in 
accomplishing echedulad work and rerult in adleetones being pushed out. 
Availability of contractor support, including analytical-mupport, ie 
also a significant key ieruo. Contract support mumt.be available at 
the required tima for accomplishment of field work and the analysie of 
ramplem. Nobile field laboratories are being constructed to enhance 
analytical capacity and reduce program costs. 
Ineufficient of mixed waste dirpoeal facility capacity. 
rtorage/dimporal facility is planned for dieposal of ER-generated wamte 
at LANL. 
Framework and riek aeseemmnt mtudias mumt be completed under ADS 2105 
and guidance/information provided to the OU project leaders. 

To be able to meet the requirements 

A mixed wamte 

A 
consistent technical approach to mite characterization is dependent on ' 

i 

thie guidance/information. ! 
The HSWA module mchedule mumt be madified to reflect available funde. 
The RFI/cnS echodulo for thir 00 im currently within the HSWA nodule 
lo-year window. 

9. Regulatory Drioer~/coneequence~s 

Regulatory Driver Affected Scope/cost/schedule Consequence6 

HSWA nodule VI11 RFI/CMS comt and schedules Notice of 
ID 1) NU0890010515 to achieve identified Deficiency/ 

MILESTONES, which are Notice of 
coneimtent with annually Violation and 
approved Installation work associated . 
Plan. penalt ie e 

- I8ARRATIWS Canthud 
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- IUWRATIM continued 
upon the beet profeerional judgment of the effort required to meet the 
deadline8 of the BSWA module as specified by EPA in the RCRA operating 
permit. #io the Program develops a historical record of these activities, 
funding will be adjusted to accurately reflect historical experience in 
these tasks. 

Key assumptions used to prepare scope, cost, and mchedule baselines are 
presented below: 

mttomo-llp Technique: Generally, a work statement and ret of drawings 
or specifications are umed to "takeoff" material quantities required to 
perform each discrete task performed in accomplimhing a given operation 
or producing an equipPrsnt component. From there quantities, direct 
labor, equipment, and overhead coats are derived and added thereto. 
specific Analogy Technique: 
cost of an item used i n  prior syetemm as the basis for the cost of a 
eimilar item in a new system. 
account for differences in relative coqlexities of performance, 
design, and operational chuacteristicm. 
Parametric Technique: 
databaees on similar eyetema or subsystems. 
perfomed on the data to find correlations betwsen cost drivers and 
other dyetom pirameters, such as design or performance parameters. The 
analysis producer cost equatione or cost estimating relationahipe which 
can be u8ad individually or grouped into more complex modes. 
Cost Review and Update Technique: 
examining previous emtimatee of the same program/project for internal 
logic, campletenees of scope, aseumptione, and estimating methodology. 
The estimatem are then updated to reflect the cost impact of new 
conditione or estimating approacher. 
Direct/Indirect FEE Ansumptione: (1) Direct and Indirect FTEs are a 
part of operating expnditurae (a) only, (2) Indirect resources ( $  and 
?TIE.) are baeod on Direct Fl% offort, (3) After estimating Direct FTEs, 
Indirect comt is derived as a percentage (81.0s) of the Total cost of 
Diroct FTE salary plus fringe, and (4) Indirect PRES are calculated by 
dividing the total emtimated Indirect cost by the coat per Indirect ?TIE 
supplied by the LMiL Indirect program office. 
Cost Ietimating maumptione: (1) official LA~PL salary factors (salary 
+ fringe) for Direct labor are used, (2) Official LA!& eecalation rates 
as published in the LAloL Financial Management aandbook are used, ( 3) 
6eneral Material. and Services (IUS) i m  baeed on R192 Im Ius coste, 
and (4) Major procuremant (contracte, large purchase orders), is 
eetimated eeparately frcm Goneral 1IC8, it is not baaed on prior years' 
mjor procurement. 

Specific analogies depend upon the known 

Adjuetnumnts are made to known costs to 

Parametric technique requires historical 
statietical analyeis is 

An estimate is constructed by 

The cost eetimate war prepared by using the cost review and update 
technique. 
the same program/project for internal logic, completeness of scope, 
amsumptione, and matimating mthodology. The estimatetr are then updated to 

An estimate is constructed by examining prerioue estimates of 

- llURILTIM contimud 
I 
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Pursuant to the solid Waste Disposal Act, as amended by RCRA, as amended 
(42 u.s.C. 6901, et seq.) and the BSWA of 1984, a permit is issued to the 
U.S. DOE Lo6 Alan108 Area Office and the University of California, doing 
business as Lo6 Alarnos National Laboratory (hereafter called the 
Permittee) to operate a disposal.facility at the location stated above. 

The Permittee must comply with all the terms and conditions of this permit. 
This permit coneists of the conditions contained herein (including the 
attachmentr). 
hazardous waste management activities comply with all applicable Federal, 
mtatutory, and regdatory requirements. Applicable requirements are those 
which are found in, referenced in, or incorporated into that version of 
RCRA or the regulations promulgated to RCRA that are in ef'fect on the date 
this permit ir ismued (mea 40 CFR 270.32 (c)). 

said conditions are needed to insure that the Pennitteegs 

Thia permit is imsued in part pursuant to the provisionm of Sections 201, 
202, 203, 206, 207, 212, 215, and 224 of HSWA, which modified section. 3004 
and 3005 of RCRA. 
harardoua waste or hazardous conmtituentm from any solid waste managemsat 
unit at a treatmnt, -atorage, or disposal facility seeking a permit, 
regardlers of the tima at which the waste waa placed in such d t  and 
provides the authority to review and modify the permit at any time. The' 
decirion to imaue thim permit im based on the amsumption that all 
inforamtion contained in tha permit application io accurate and that the 
facility will be operated aa mpecified in the permit application. 
inaccuracies found in the application may be grounds for termination or 
modification of this permit (8.0 40 CFR 270.41, 270.42, and 270.43) and 
potential enforc-nt action. 

The primary regulatory driver for this activity is the BSWA module of the 
Laboratory's RCRh operating permit, which requires corrective actions under 
RCRA sections 3004(u) and (v). The Laboratory must also comply with 
comprehensive Bnvironmental Remponse, compensation, and Liability Act 
(CBRCIA), am specified in DOE Order 5400.4. 

-A documentation requirements will be integrated into the RFI work plan, 
IVI report, Cns work plan, Cns report, and VCA plans, as appropriate. 

Detailed mileotonea for major phasea of field work cannot ba identified 
until the REI work plan h8a been completed. 

These require corrective action for all releases of 

Any 

Key decision points under DOE order 4700.5 for Major System Acquisition 
and Major Projects are linked to the RFI work plan, RFI report, CMS work 
plan, CWB report, and VCA plans. 

' 

OU project magemant documantation is.included in the RFI work plan cns 
work plan,' and VCA planr. 
included in the IVI report, CWS report, and VCA planr, as appropriate. 

Surveillance and maintenance plans will be 

- rrppnrIWS Continued 
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activitiee, and RCRA TSD activities (e.g., 29 CFR 1 9 1 0 . 1 ~ 0 ) .  

R3004 t 
3004U: 
(BSWA) 3004(u) and (v) requirements of the Laboratory's RCRA operating permit. The 
BSWA module was effective May 23, 1990: 

The Laboratory must camply with the Bazardoue and solid Waete Amendments 

RCRA: 
Reeource Conservation and Recovery Act (RCRA): 
Treatment, Storage, and DiEpOEal (TSD) requirements under the Laboratory's RCRA 
operating pdt. 

The Laboratory m e t  comply with RCRA 

ST t 
State (ST): The Laboratory must comply with New noxico State etatutes (e.g., 
Ba%ardous Waete Act of 1977, Radiation Protection Act of 1978, and Solid WaEte Act of 
1990) .  

, 
I -  , 

i 

I '  
I 
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. 6,835 

FY 99 -6 FY 95 FY 96 FY 97 

Direct 6 10 12 7 16 

FY 98 

18 , 994 

:- 

.- 

3 

L - 

29 , 684 12 , 767 : 12,476 

m8 FY 9s FY 96 FY 97 FY 98 FY 99 

Direct 6 10 12 7 16 
Indirect 3 4 5 3 8 f 

' A106 uumber: ALLAoP911S 
Title 8 .I Date: / / 

r i g m r  mm C Z O 8 8 ~ f O ~ n C O 8  

Tiger Toam Finding l9umber: IWs/c?-Ol Date: 10/28/1992 
Title : EUVIROUHEUTAL RESTORATION 

Tiger Team Finding Number: IWs/CF-O2 Date: 10/28/1992 

Tiger Team Finding #umber: Iws/C?-7 Date: 10/28/1992 

Tiger Team Finding tiumber: mS/C?-lO Date: 10/28/1992 

Tiger Toam Finding Numbart ms/cF-ll Date: 10/28/1992 

Tiger Team Finding Number: IWs/CF-l2 Date$ 10/28/1992 

Tiger Team Finding Umber: IWS/BLW-l Date: 10/28/1992 

Title: E W I R O N ~ A L  RESTORATIolo 

Title 8 EWIROUMEUTAL RESTORATION 

Titles ENVIROUMENTU RESTORATION 

Title: EWIROIWENTAL RESTORATiO10 

Title: EUVIROU-AL RESTORATIOU 

Title: E l W I m A L  RESTORATIols 

-94-91 Cro88-fOmn-8 
ADS #: AUA1082 
Title : 
Transferred in itm.entirety: 
Explanation of Change: 
-91-98 Cro88ZOfmmUC.8 - t h u d  
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BCR CODE ry 95 FY 96 FY 97 FY 98 IP 99 r 

I 

!- 
_- 

:i 
i( 

ALLA-1082- - 
> 

I 

NILE-8 COatinUad 
Driver Name: 3004U D r i v e r  Reference: HSWA nodule 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Deecriptionr 
Roadmap: Y Current Y e a r  workplan: Y safe ty  and Health: 

The -1 work plan w i l l  include sampling, program management, qua l i ty  assurance, 
hea l th  and safety,  records management, and cammunityr relations plans, as required 
by t h e  HSlQA module. 

I . .  1 
- Detail ronding Profile 
DEW: ASSESSm-RCRA/CERCL& SUB-DESC: D 
mO6-S TI-1 TA~1,-13,-16,-24,-25,-28, -37 

FY95 DRIVER CATE6ORY 
BLR CODS FY93 APPR R 9 4  PRES FY94 APPR PLMl PRIOkITY 1 TAMET PRIORITY 1 

EW2 0 10  3 0 1 1 ,678  3, 149 O A  0 0 0 0 
3 SEW2 0 100 0 0 O B  0 0 0 0 
3 9EW2 0 100 0 0 o c  8,818 0 6,  835 0 
3 9EW2 0 100 0 0- O D  0 0 0 0 

0 .  
0 

0 0 .  0 
0 0 0 

0 0. 0 0 ' 0  
B 0 0 0 0 
I 0 0 .  0 0 - 

TmAL 8,818 0 6 ,835  0 

.-. 

. -. .. - 
'f . .  
f 

'.r 
-- 
.-i 'Ci 

En2 0 10  301 8, 818 20,994 * 29,684 12,767 . I 12,476 
3 SEW2 0 100 0 0 .  0 0 0 
3 9 m 2  0 100 . o  0 0 0 0 
3 9EW2 0 100 0 0 0 ' 0  ' 0  

8 ,818  . 20, 994 . 29,684 12 8 767 ' 12,476 

LmmL (Dollars in Zhousmds) 
BLR CODS' FY 95 R 96 R 97 Ip 98 R 99 

12 476 
0 

EW2010301 ' 6,835 18, 994 29,684 12, 767 r 3 SEW2 0 100 0 0 0 0 
3 9En2 01 00 
3 9EW20 100 I .o 

0 
0 
0 

0 
0 

0 0 
0 0 

6,835 ' 18, 994 29,684 12, 767 12, 476 
! 
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Conduct RFI Phaee 1 field work, radiation surveys and geohphymical 

* 

5 .  Planning year ( ~ 9 s )  mrcription: 

Prepare mecond and third RFI work plans. 

surveys 0 

VcAe will be conducted as appropriate. 
Wont rampling and analynis coots will be associated with eubcontractm. 
LA#L Direct FTBm are projected at 6.-0. 

LLLloL Direct FTZm are projected at 6.0. . . 

complete third RPI work plan. 
continue RII phase field work for work plana 1 and 2. 
Wont sampling and analysis coetm will be aeeociated with mubcontractcr. 

6. outyearm (n96-99) mecription: 

rVI field invemtigations will continue into m99. 
VCA., depending on availability of funding and mixed wamte diepeal 
capacity. 
m e t  mampling and analysis cost. will k associated w i t h  eubcontracts. 
w ~ # t  Direct m e  are projectmi to range from 7.0' to 16.0. 

7 .  Key Llllrumptionr: 

ltby arrumptionr for impl.llwnting the LAlqL Environmental Restoration (ER) 
Program am mcheduled includes mufficient mubcontracting capacity, 
eufficient analytical capability--especially mixed wamte, adequate funding 
as needed, tinmlp reviw and approval of HsWA documentation by =A. 
Funding eetbatee are baeod upon the beet profossional judgment of the 
effort required to meet the deadline. of the HSWA module as epacified by 
EPA in the RCRA *rating pordt. 
record of theme activitiee, funding will be adjueted to accurately reflect 
himtorical experience in these taeke. 

%ey aseumptionm uaed to prepare scope, coat, and mchedule baselines are 
promanted belaw: 

Bottaam-up Technique: 

Am the Program develope a hietorical 

mnerally, a work ntatenusnt and ret of &awing6 
or mpmcificationn are used to "takeoff" material quarttitien required to 
perfom each dimcrete tamk performed in accomplishing a given operation 
or producing an equipmnt component. mom theme quantitiee, direct 
labor, equipmmnt, and overhead coats are derived and added thereto. 
specific Analogy Technique: specific analogies depend upon the known 
cost of an item used in prior nyntemm am the basis for the coet of a 
mimilar itam in a new ryetom. Adjuetmentm are made to known cost6 to 
account for difference. in relative colaplexitier of perOormance, 
derign, and owrational characterirticr. 
Parametric Technique: Paranmtric technique requires hietorical data 

I 
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- I~RRM!IM Continued 
appropriate range. Delaying or deferring funding will cause delays in 
accomplishing scheduled work and result in milestones being pushed out. 
Availability of contractor support, including analytical support, is 
also a significant key issue. contract support must be available at 
the required time for accomplishment of field work and the analysis of 
samples. nobile field laboratories are being conetructed to enhance 
analytical capacity and reduce progrim costs. 
Inmufficient of mixed wamte dimposal facility capacity. 
storage/dimporal facility is planned for dimpooal of ER-generated waste 
at LML. 
Framework and risk assessment otudiee muet be completed under ADS 2105 
and guidance/information provided to the OU project leaders. 
consistent technical approach to site characterization is dependent on 
this guidance/infomation. 
Decontamination and decoadseioning (DCD) schedulea are driven 
indirectly by ER Program ragulatory requirements because they will 
impact RTI field work schedulea. Effective DLD/ER integration is 
required to meet HSWA Module scheduleo and ensure a cost effectivcr 
program. 
The BSWA module schedule murt be modified to reflect available funds. 
The RFI/CnS mchedule for thir OU currently exceeds the HSWA nodule 
lo-year window. 

A mixed waste 

A 

9 . Rogu~atory 'Dr iverm /Consequences 

Regulatory Driver 'Aff ectad Scope/Comt/Schedule cone equcnces 

HSWA nodule VI11 RPI/cnS coat and mcheduler Notice of 
ID*# 19310890010515 to achieve identified Deficiency/ 

MILEsTtmES, which are Notice of 
consistent with annually violation and 
approved Installation Work associated 
Plan. penalties 

Purrnuant to the solid Warte Dimporal Act, as amended by RCRA, as amended 
(42 U.S.C. 6901, et eeq.) and the BSWA of 1984, a permit is isrued to the 
U.S .  DOE Lo8 Alamor Area office and the University of California, doing 
business as Lo8 Alamor National Laboratory (hereafter called the 
Permittee) to operate a diepomal facility at the location stated,above. 

The Permittme must comply with all the terms and conditions of this 
permit. 
(including the attachmentm). said conditions are needed to insure that 
the Permittee's hazardour wapte management activities comply with all 
applicable Federal, statutory, and regulatory requirenmnta. Applicable 
requiremonte are those which are found in ,  referenced in, or incorporated 
into that vermion of RCRA or the regulations promulgated to RCRA that are 
in effect on the date this permit is issued (see 40 C m  270.32 (c)). 

I 

Thir permit consistm of the conditions contained herein 

- . .  - 
. .  

. .  

.._ _- 
-. 
..i . 
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In ordor to meet target funding lewls, funding adjustments are required 
. in FY96 ($2,ooon). 

Thi6 docroaso in funding remults in increased risk to the Program as this 
decreases contingency/managcnt remervb to cover unanticipated Program 
requirements. 

. :.. * :  

- DESCRI~ION OF -? DRIVIRB 
CALL: 

Clean Air Act (CAA): 
for Hamudous A i r  Pollutant8 (WESBAP) during'sik characterization and remediation 
activities. 

The Laboratory must comply with c M  National Emission Standards 

CERCLA: 
comprehensive' Envirollmeatal Response, Conpenration, and Liability Act (CERCLA): The 
Laboratory mu8t comply with CERQIA cleanup requirenmnte a8 directed by DOE order 
5400.4 (- Requiremento). 

DOE: 
DOpartment of Energy (DOE): 
including DOE Ordors in tho 5400 and 5800 reries (e.g., 5400.4, CtRCLA Requirementrr; 
and 5820.2& Radioactive Waate xanagenmnt). 

The Laboratory must comply with DOE requirements 

FED : 
Federal (FED): 
(e.g., E011988, Floodplan Hanagenmnt; EO11990, Protection of Wetlandr; Fed. 
Facilities carmplianco Act; Atomic Enorgy Act; L wat.1 Historical Preaervation Act). 

The Laboratory must comply with a variety of federal requirements 

NEPA R: - 
National Environment Policy Act (WEPA): 
requiramnt. for mito characterization and remediation activifiea and RCRA TsD 
activitiem am aet forth in DOE ordor 5440.1E (Uaplenmntation of WEPA). 

The Laboratory must comply with #tPA 

OSHA: 
Occupational safety and Hoalth Act (OSHA) : 
requirement. under OSHA whilo implementing rite characterization and remediation 
activitie8, and RCRA TSD activities (e.g., 29 Crrr 1910.120). 

The Laboratory must comply with DOE 

R3004 : 
3004U: 
(HSWA) 3004(u) and (v) requirements of the Laboratory's RCRA operating permit. 
HSWA nmdulo warr effective Xay 23, -1990. 

The Laboratory m o t  comply with the Hazardoum and Solid Warrte mmndmnts' 
The 

RCRA: 

- DIIIClllPTIm OF -RY OsuVIu Coatinud 
Remource Conservation and Recovery Act (RCRA): The Laboratory must comply with RCRA 
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E;: 
3 
5 

4.j 

.. . 

Project TitletTA-12, 14, 67 REMEDIATION Facility/WAG:#/A 
Installation: LOS ALABIOS NATIONAL LABORATORY' CID: ALEWC36 
Line Item lo.: TPC : 0 TEC : 0 
contig: 0 8 mrhiad:  4 
coat Loc: L sched. Loc: L scope Loct  L 

. .  
Phone: 505-845-4606 

' Phone: 301-903-8199 
F.0. POC: BITNER, K. 
EQ POC : -St R. 
luuriliary Fields: 1. ER ' 2. 3. 

W A S T E  TYPES (a of FY95 Dollmr8) 

RLW: 0 mu: 0 T R t l H I X t  O U W t  0 LLm: 0 EM: 0 SLIWT: 0 6TCCt 0 
. .  

i :  

j - - 
P 

i 

RKmJLAmRx DRIvsRs  

c M : T  C M A r U  8-8 N RCRA: Y 3004U: P TSCIL: 1 C E m :  Y 
WEP& Y DOE: Y O S E A t Y  I A G t L 1  ORD : W  ST :I TRI : N  F E D t Y  

0 0 0 
0 0 . O  

Irmury ?undiag Profilm 
?YO5 DRIVER CATEGORY 

BkR FY93 APPR FY94 PRES H 9 4  APPR- PLAu PRIORITY1 TARGET PRIORITY1 r 

BkR Cat. , FY 95 FY 96 FY 97 ET 98 FY 99 

OB 5,256 2,760 1,954 567 309 
0 0 0 0 0 

0 GPO 0 0 0 0 
LI 0 0 0 0 0 

TOTAL 5,256 2,760 1,954 567 309 

. .  

I I= 

603 
0- 
0 
0 

603 

2' ' 
0 
2- 
0 

568 
. o  
0 
0 

568 

0 A 0 
0 8 0 
0 C 5,256 

D 0 
E 0 

0 

0 F 0 
6 0 
8 0 
I 0 - 

TmAL 5,256 
I 
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_. --  I- FY94-98 ADS Crosmreferencem C o n t i m u d  
.:; 

- NILU-8 

Milestone No.: 08012130 
T i t l e :  E P A / m D  DRAPP COmLETE OF FIRST R F I  WORK PIAN 
Planning D a t e  Target D a t e  Levdl: HQ Keyword: SA 
05/23/1994 05/23/1994 
Driver ~ame: 3004U D r i v e r  Reference: HSWA MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Roadmap: Y current Year Workplan: Y safety and Health: 
Description: 

The R F I  work plan w i l l  include sampling, program management qual i ty  asmurance, 
heal th  and mafety, recorda manageurtant, and canmarunity re la t ions  planm, as required by 
the  HSWA module. 

8 ,  

t 
- 

I 
? 
z 

c. 

nilratone No.: 08014330 
T i t l e :  C P A / m D  DRA?T; COHPLETIOls OF RFI 
Planning Date T a r F t  D8- Level: HQ Keyword: SA 
02/26/1998 02/26/1998 
D r i n r  Nanut 3004U D r i v e r  mference: ESWA HODULB 
PmSELoT 110 Tiger Team: Y Program EX@CUtiOU Guidance: 

- XI- Continued 
Roadmap: Y Current year workplan: Y sa fe ty  and Health: 

Milestone No.: 08012131 
T i t l e :  EPA/NMED DRhFT C m  SECOND RFI WORK PXJW 
Planning D a t e  TUg8t D a t e  *Level: EQ Keyword: SA 
02/28/1995 02/28/1995 
D r i v e r  Pama: 3004U D r i v e r  Referencar ESWA MODULE 
PRESENT I10 Tigar Team: Y Program Execution Guidance: Y 

Roadmap: Y current Y e a r  Workplan: Y Safety and Health: 
Description: 

The RFI work plan will include rampling, program managenmnt, qual i ty  assurance, 
heal th  and safety,  records managemtent, and conmiunity relations plans, am required by 
t h 8  ESWA module. 

Milestone No.: 08014130 . 
T i t l e :  EPA/NmD DRhFT OF PE1 RSPORT COMPLETE 
Planning D a k  Target D a t e  Level: BQ K e y w o r d :  SA 
07/16/1996 07/16/1996 
D r i v e r  N-: 30040 D r i v e r  Reference: -A MODULE 
PRESENT I10 Tigor  Teem: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y Current Y e a r  workplan: Y Safety and Health: 

1 
I 

I 
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4. 

* 

* .  

* .  
* 

5. 

. *  

. *  

6. 

* '  

7. 

VCAs will be conducted as appropriate. 
Most sampling and analysis costs will be aeeociated with eubcontracts. 
LOS ~ l a m o e  National Laboratory (LJWL) Direct malltime Equivalente 
( m e )  projected at 2.0. 
This Activity Data Sheet (ADS) is partially funded by -92 carryover 
dollars . 
Budget Year (IP94) Dercription: 

Complete Phase 2 field invertigation at TA-10 and TA-45 if required. 
Prepare and submit Phase 1 report/work plan modifications for TA-31, 
-32, and -10. 
Prepare and rubmLt Phame 2 report/work plan modifications for 
activitier in TA-31 and TA-32 to EPA for approval. 
Initiate any Phase 1 field investigations for TA-31, -32, and -10. 
Begin ample analyrir and data amserrnrent for TA-31, -32, and -10. 
Complete field work for all Ph8re 1. 
Initiate any Phage 3 field investigations, as necessary. 
VCA. will be conducted as appropriate. 
Most rampling and aualyrir coat8 will ba arrociated with subcontracts. 
W Direct FTEr projected at 3.0. 

Planning Year  (-95) Description: 

Complete contract. and mabilize for Phase 2. 
Initiate Phame 2 fiald invertigationr. 
Begin sample analyrie and data assememant. 
Camplek EPA/!WBD draft of Phase 1 report. 
LML Direct projected at 1.0. 

outyeam (FY96-99) Description: 

Complete all Phase 2 field investigation. i n  mid FY96.' 
Complote IVI report in R97. 
If the am im necer8ary and approved, corrective marurea will be 
implememted in ~ ~ 9 8 .  
Vclu will ba conducted bard on the availability of funding and waste 
dirporal capacity. 
?loat of the remaining ampling and analyrie coats will be aeeociated 
with rubcontractr. 
LmIL Direct FTEr are project to range from 1.0 to 2.0. 

ROY -8mtiOn8t 

ltey aeaumptions for impltmmnting the LAUL Environmental Restoration (ER) 
Program ar rcheduled include: rufficient subcontracting capacity, 
sufficient analytical capability --especially mixed warte, adequate 
funding am needed, timely review and approval of Hamrdous solid Waste 
Amendmenfa ( E m )  documentation by the EPA. runding estimate8 are based 
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- C I I L U ~ S  Contimuad 
D r i v e r  Name: 3004U D r i v e r  R e f e r e n c e :  BSWA MODULE 
PRESENT I N  T i g e r  Team: Y Program E x e c u t i o n  G u i d a n c e :  Y 

mmcription : 
Roadmap: Y C u r r e n t  Y e a r  workplan; Y safety and Health: 

T h e  draft CMS report w i l l  be eubmitted to  EPA and NMED, am req&red by the  operating 
pernit. 

c 1 

- Detail mading P r o f i l .  
~ 

DESC 8 ASSESSmNT-RCRA/CERCLA SUB-DESC: D 
PROORAn: EM TITLE: TA-10,-31,-32, AND -45 

-95 DRIVER CATEGORY 
BLR CODE FX93 APPR FX94 PRES FY94 APPR PLM PRIORITY 1 TARGET PRIORITY 1 

EW2 0 10301 1,274 3,410 O A  0 
3 SEW2 0 100 ' 0  0 O B  0 
19m2 o 100 0 0 o c  3,707 
3 9EW2 0 100. 0 0 0 D ,  0 

re 0 .  
TOTAL 1,274 3,410 O F  0 

G 0 
'H 0 
I 0 

- 

- 
TOT&. 3,707 

0 
0 
0 
0 
0 

. o  
0 
0 
0 

0 
0 

2,638 
0 
0 
0 
0 
0 
0 

0 2,638 0 

P L I I l I I I X I I o  (ml1.m. i n  ~ o a u r r d s )  
BCR CODE ?Y 95 ?Y 96 FT 97 R 98 R 99 

EW2 0 10 3 0 1 3,707 2,940 1,508 10,395 10,921 
0 0 0 0 0 3 SEW2 0 100 

39EW2 0 100 0 0 0 0 0 

r 
39SW2 0 100 0 .  0 0 0 0 

T m A L  3,707' ' 2,940 1,508 10,395 , 10,921 

TMQIT LEVEX, (Dollars in Thoumandm) 
BCR CODE FY 95 FY 96 FX 97 FY 98 E T  99 

EW2 0 10 30 1 2,638 2,940 1,508 10,395 10,921 
3 SEW2 0 100 0 0 0 0 0 
3 O m 2  0 100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 I 21 630 2,940 1,508 10,395 10,921 
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I- PLAI~~~IAO LEVEL continuad 1 
~ ~~ ~ 

FP 95 FY 96 FY 97 Fl! 98 I FY 99 

D i r e c t  1 2 2 ,  1 1 
Indirect  1 1 ,  1 0 1 

TAR@= L6V& (Dollar# i n  Thoumandm) 
BLR C a t .  H 9s R 96 R 97 FY 98 FY 99 

OE 21638 2#940  1,508 10,395 101921 
CE 0 0 0 0 0 
GPP 0 0 0 0 0 
LI  0 0 0 0 0 

TmAL 21638 2 ,940  11508 10,395 10 ,921  . 

FTm R 91  H 96 R 97 R 98 R 99 

D i r e c t  1 2 2 1 1 
Indiroct 1 1 1 0 1 

a106 C-mmfeM-8 
A106 Number: A I . ~ ~ o P 9 i l b  Date: / / 

T i t l e  : 

Tiger -am Crommrefomacem 
Tiger  Team Finding Number: IWS/Cr-9 D a t e :  10/28/1992 

Tiger  Toam Finding mImber: I w s / c r - O l  D a t e :  10/28/1992 

Tiger  TO= Finding mpumakr: Iws/cF-02 D a t e :  10/28/1992 

Tiger Team Finding mmber: Ioos/Cr-7 Date: 10/28/1992 

Tiger  Team Finding Number: IWS/CF-lO D a t e :  10/28/1992 

Tiger  Team Finding mambor: IWS/Cr-11 D a t e :  10/28/1992 

Tiger  ~eam Finding mmber: 1wS/cP-12 D a t e :  10/28/1992 

Tiger  TO- riading Numbart IWs/BnPI-l D a t e :  10/28/1992 

Ti t l e :  RISK 

Ti t l e :  ENVIRO#1IE#TAL RESTOIIILTIOW 

T i t l e :  ENVIR-AL RESTOmTION 

T i t l e  : EWVIRO-AL RESTOmTIW 

T i t l e  8 ENVIRONmNTAL RESTORILTION 

Ti t l e :  EWVIROwllglsTAIr RESTORAT1010 

T i t l e :  ENVIRON-AL RESTOIUTIOIP 

T i t l e :  flwTRONMEUTAL RSSTORILTI010 

-94-96 ADS Crommrefemnce8 
ADS #: ALUL1079 . 
T i t l e  : c m94-98 a ~ 8  Cromsrefemncem cosrtinued 
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- . D6SCRIPTIOls OF -RY DRIVERS 
CAA: 

Clear Air Act (a): 
for Hazardoum Air Pollutants (NESHAP) during site characterization and remediation 
activities. 

The Laboratory must comply with CAA National Emission Standards 

EERCLR: 
Comprehensive mvironmontal Responme , compensation, and Liability Act ( C E R ~ )  : 
Laboratory must canply with CERCLA cleanup requirements as directed by DOE Order 
.5400.4 (CERCWL Requirementr)., 

The 

WE: 
Department of Energy (DOE): The Laboratory must comply with DOE 
requirements,including DOE Order8 in  the 5400 and 5800 series (e.g., 5400.4, CERCLA 
Requirements; and 5820.2A, Radioactive Waste Xaaagemant). 

FED : 
Federal (FED): 
(e.g., E0119888 Floodplan nanagement; E0119901 Protection of wetlands; Fed. 
Facilities compliance Act, Atomic Energy Act; nat'l Historical Preservation Act). 1 

The Laboratory must comply with a variety of federal requirement 

!JSPA,R I 
National Bnviorment Policy Act (NEPA): 
requirements for site characterization and remediation activities and RCRA TSD 
activities am set forth in DOE Order 5440.1E (Implementation of IPEPA). 

The Laboratory must comply with IPEPA 

I DSHAt 
occupational Safety Health Act  (OSHA): 
requirements under OSEA while -1-nting site Characterization and remediation 
activities, and RCRA TSD activites (e.g., 29 CFR 1910.120). 

The Laboratory must comply with DOE 

R3004 : 
3004U: 
(HSWA) 3004(u) and ( 0 )  requirements of the Laboratory'r ReEu operating permit. The 
BSWLL module wa8 effectivo nay 23, 1990. 

The Laboratory must comply with the Hazardous and solid Waste Amendments 

RCRA: 
Resource consemation and Recovery Act (RCRA): 
Treatment, Stor8ge, and Disposal (TSD) requirement. under the Laboratory's RCRA 
operating permit. 

The Laboratory must conply with RCRA 

BT : 
Stat. (ST): The Laboratory mumt comply w i t h  New m&co State statutes (e.g., 
Hazardous Waste Act of 1977, Radiation Protection Act of 19788 and solid Waste A c t  of 
1990) . 
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- ~ ~ S ~ ~ A T I M  Continued 
appropriate range. Delaying or deferring funding will cause delays in 
accomplishing scheduled work and result in milestones being pushed out. 

also a oignificant key issue. 
the required tima for accomplishment of field work and the analyaim of 
ramplee. 
analytical capacity and reduce progrk costs . 
Insufficient mixed waste disposal facility capacity. 
A mixed waste waste sforage/disposal facility is planned for disposal 
of ER-generated waste at LML. 
Framework and risk'asoessment studies must be completed under ADS 2105 
and guidance/informrtion provided to the OU project leaders. 
consistent technical approach to mite characterization is dependent on 
thim guidancejinfomation. 

The R?I/clls mchedule for thio OW is currently within the HSWA nodule 
1 0-year window. 

Availability of contractor support, including analytical 6upport# is 
Contract support must be available at 

nobile field laboratories are being constructed to enhance 

* 
A 

* The HSWA module mchedule must be Paodified to reflect available funds. 

9. Regulatory Drivera/consequencem 

Regulatory Driver Affocted Scope/Comt/schedule consequences 

RSWA M u l e  VI11 RFI/CNS cost and schoduleo Notice of , 

ID # #n0890010515 to achieve identified Deficiency/ 
~ ~ s T 0 ~ s #  Which . Notice of 
conmistent with annually violation and 
approved Inmtallation Work asaociated 
Plan. penalties . 

Pursuant to the solid wamte Dispomal Act# as k n d e d  by -8 a0 amended 

U.S. Dot Lor, Alamos Area Office and the University of california, doing 
business as Los Alaams Wational Laboratory (hereafter called the 
Permittee) to oporate a dimposal facility at the location stated above. 

( 4 2  0.S-C.  6901, et SOq.) .nd the BSWA Of 1984, a p e a t  iS issued to the 

The Permittoo mumt comply with all the toraw and conditions of this permit. 
This permit conmists of the conditiuns contained herein (including the 
attachments). 
hazardous waoto managemant activities comply with all applicable Federal, 
statutory, and regulatory requirementm. Applicable requirenmnts are those 
which are found in,  reforencod in, or incorporated into that version of . 
RCRA or tho regulation6 pramaulgatod to RCRA that are in effect on the date 
this permit i m  imsued (see 40 c?R 270.32 (c)). 

This permit io issued in part pursuant to the proviaions of Sections 201, 

and 3005 of RCRA. 
haxardoum waste or hazardous constituents from any solid wamte managemant 
unit at a treatmmnt, storage, or disposal facility soeking a permit, 

Said conditions are needed to insure that the Permittee's 

202, 2038 206, 2078 212, 215, and 224 Of HmA, which madified 8eCtiOnm 3004 
Theoe require corrective action for all releases of 
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- IOARRATIVB Continued 
4. Budget Year (-94) Dercription: 

Continue RFI inveetigatione, which were started in late'FY92. 
VCAO will be conducted ae appropriate. 
Xost of the sampling and analyeis coete will be areociated with 
oubcontractors . . 

* 'About 3.0 LML Direct FTEr are estkted for this taak. , 

* 

The W I  field work will be completed in FY95. 
-'will be conducted a6 appropriate. 
nost sampling and analyrrim coat6 will be associated with subcontractm. 
-ut 2.0 LAWL Direct ?TEs are e6timated for thio task. 

' 6. Outyear8 (R96-99) Description:. 

RFI report will be completed in FY96. 
Cns documentation will be completed by'~Y99. 
VCA6 will be conducted a6 appropriate. 
Ho6t aampling and analy6is coitm will be a6sociatgd with rubcontract6. 
Projmcted LlllJL Diroct FTE requkoments range fram 0 to 2.0. 

7. Key A.aunrgtionl4: 

. Key asaumptionr fot implementing the LMilL Environmental Restoration (ER) 
Program ab acheduled include: eufficient rubcontracting capacity, 
mufficient analytical capability --especially mixed waste, adequate 
funding aa needed, timely review'and approval of ~arardwr solid waete 
Amendnmnta (FISWA) documantation by =A. Funding estimates are baaed upon 
the h a t  proferrional judgment of the offort required to meet tha 
deadlinoa of the BSWA module as rpecified by EPA in the RCRCL operating 
permit. 
funding' will be adjusted to accurately reflect hirtorical experience in 

As the Program dewalOp8 a hi6toric.l record of the60 activitie6, 

th.80 +ask.. 

Key amsumptiom uaed to prepare scope, coat, and schedule baseline6 are 
presented blow: , .  

+ Botteum-Up TOChniqUOt Generally, a work statmnt and met of drawing. 
or specification6 are u6ed to .takeoff" material quantities required to 
perform each diacreto taak performed in accomplishing a given operation 
or producing an equipam+ c-neat. From theme quantities, direct 
labor, equipment, and overhead costs are derived and added thereto. 
Specific Analogy Technique: Specific analogies depend upon the known 
co6t of an itom used in prior. 'ayrtcmu as the bario for the coat of a 
eimilar item in a new syetem. Adjuatmento are made to1 known comta to 
account for difference8 in relative complexities of performance, 
deaign, and operational characterirtice. 
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NILE-S Coatinuad 
Driver Name: 3004U Driver Reference: HSWA CO~PLIANCE. 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Demcription: 
Roadmap: Y Current Y e a r  Workplan: Y Safety and Health: 

The draft CHS report w i l l  be submitted t o  EPA and NMED, a m  required by the operating r permit. 

Dotail Funding Profile 

DESC: A S S E S S H E N T - R C R h / m  SUB-DESC: D 
PROGRAM: En TI-: TIL-1 

BCR C W E  FY93 APPR FY94 PRES FY94 APPR KAlo PRIORITY 1 TAR6ET PRIORITY 1 
PY95 DRIVER CATEGORY 

EW2 0 1030 1 2,801 2,538 ~ 0 
3 SEW2 0 100 0 0 0 
3 9EW2 0 100 0 0 0 
39EW2 0 100 0 '  0 0 

. '  2, 801 2,538 0 

A . o  
B ' 0  
C 2,777 
D 0 
L 0. 
? 0 
6 .  0 
B . o  
I 0 

0 
0 
0 
0 
0 
0 
0 
0 

' 0  

0 
0 

2, 001 
0 
0 
0 
0 
0 

. o  

I - 
mu 2,777 0 2,001 0 

PLAlllflO (Dollarm in Thournandrn) 
P O D L  R 9s R 96 R 97 ET 98 PI 99 

EW2 0 10 30 1 2,777 2,330 5,929 5,449 1,541 
3 SEW2 0 100 0 0 0 0 0 
3 9EW2 0 1 00 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 

1,541 ToTAt 2,777 2,330 5,929 5,449 

Tmm LmEL (Dollarm in Thoumndr) 
BCR CODE FY 9s FY 96 FY 97 FY 98 ET 99 r 

1,541 EW2 0 10 3 0 1 2,001 2,330 5,929 5,449 
3 5EW2 0 100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 
3 9EW2 0100 0 0 0 0 0 

TOTAL' 2,001 2; 334 5,929 5,449 ' 1,541 
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F T E m  FY 95 FY 96 FY 97 FY 98 PY 99 

Direct 2 2 .  1 1 0 
Indirect 1 1 . 1  1 0 

Z-EZ (~ollarr i n  Thoumaads) 
FY 95 FY 96 FY 97 FY 98 Fp 99 

2 ,001  2 ,330  5,929 5,449 1, 541 
\ 

0 .  0 0 0 0 
0 0 0 0 0 
0 0 0 .  0 0 

2,001 2,330 5,929 ' 5,449 1 ,541  I 
P'TE8 Fx 9 s  FY 96 FY 97 FY 98 . FY 99 

Direct 2 2 1 1 0 
Indirect 1 1 1 1 0 

A106 c r O m 8 m f O r O U C O 8  
A106 lOumber: ALLAOP9115 Date: / / 

Title : 

- Tiger -8E CXO88ZOfOmnCO8 
Tiger Team Finding Number: 

Tiger ~ e a m  Finding umber: 

Tiger Team Finding Number: 

Tiger TO- Finding umber: 

Tiger -am Finding Number: 

Tigor -am Finding Number: 

Tiger Team Finding Number: 

Tiger Te8m Finding Number: 

Title: EUVIRO"TAL RESTORATIOU 

Titlo: E # V I R O W A L  RESTORATIOU 

Title: E N V I R O N ~ A L  RESTORATXOU 

Title: EUVIRO"TAL RESTORATIOU 

Title : EIWIRONMEUTAL RESTORATION 

Title: BNVIROUHENTAi, RESTORATION 

Title : EUVIROUMENTAL REST6RATIOH 

Title: R I S K  MAWUSEHEWT ' 

IwS/cP-Ol 

Iws /C?-O 2 

IwSlcP-7 

I W s / C r - l O  

ms/CF-12 ' 

IWs/WPF-l 

IwS/CF-11 

ms/CF-9 

Date: 10/28/1992 

Date: l o /28 /1992  

Date : 10 /2 8 / 1992 

Date: 10/28/1992 

Date: 10/28/1992 

Date: 10/28/1992 

Date: 10/28/1992 

Dater 10/28/1992 

F194-98 c r 0 8 8 Z O f O M - 8  
ADS #I  ALLA1078 
Title: C ~ ~ 9 4 - 9 1  ADS cro~~rof~r;.nco~ continued 
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DOE t 
Department of Energy (DOE): 
including DOE orderm in the 5400 and 5800 series (e.g.., 5400.48 CER- Requirements; 
and 5820.2A, Radioactive Waste Managemant). 

The Laboratory must comply with DOE requirement8 

FED : 
.Federal (FED) t The Laboratory murt c'omply with a variety of federal requiremnts ' 
(e.g.: E011988, Floodplain Managemetnt; E011990, Protection of wetlandm; Fed.' 
Facilitier Compliance Act8 A t d c  Energy Act;,& Nat'l Eimtorical Preservation Act) 

WEPA-R: 
National Environmental Policy Act (=PA): 
requiromentm for mite characteritation and remsdiation activitiee and RCRh TSD 
activitiem am Bet forth in DOE Order 5440.1E (Ipyplementation of NEPA). 

The Laboratory mumt catply with NEPA 
. 

OSHA: 
Occupationai Safety and Health Act (OSEA) : 
requirements under OSHA while implementing site characterization and remsdiation 
activitem, and RCRA TSD activitier (e.g., 29- cm 1910.120).' 

The Laboratory must comply with IbE 

R3004: 
3004(U)': 
(ESWA) 3004(u) and (v) requirements of the Laboratory'r RCRA.operating permit. The 
ESWA module waa effective nay 23, 1990. 

The L-ratory must comply with the Hatardour and solid Waate Amendment8 

RCRA 8 

Resource Conrervation and Recovery Act (RCRll): 
Treatment, Storage, and Dimpomal (TSD) requirements under the Laboratory'm RCRA 
operating permit. 

The Laboratory mu8t comply with RCRA 

ST t 
State (ST): The Laboratory numt comply with New Xexico State Etatutea (e.g., 
Hazardous Waate Act of 1977, Radiation Protection Act of 1978, and Solid Waste Act of 
1990) 

I 

I 
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IOARIUTIM continued 
10-year window. 

9. Regulatory ~rivers/con6squencer 

Regulatory Driver Affected Scope/Coet/Schedule ' conaequencea~ 

HSODA Module VI11 RFI/CMS co6t and echedules 
ID # NM0890010515 to achieve ldentified . 

MILESTONES, which are 
conrnistent with mually 
approved Installation work 
Plan 

Notice of 
Deficiency/ 
Notice of 
Violation and 
a6sociated ' 

penal ties 

Purrnuant to the solid Waste Disposal Act, as amended by RCRA, a6 amended 
(42 w.8.c. 6901, et eeq.) and the Bs#A of 1984, a permit i r n  i66ued to the 
U . S .  DOE Lo6 Alamom Area office and the University of California, doing 
businernrn as Ins Alamom National Laboratory (hereafter called the 
Permittee) to operate a dimpoeal facility at the location etated above. 

The Pormitteo must c q l y  with all the temu and conditione of this 
permit. This permit conei6tm of the condition. contained herein (including 
the attachments). 
Permittee'e hazardoue waete management activitiern comply with all 
applicablo Federal, statutory, and regulatory requiremente. Applicable 
requiremonte are those which are found in, referenced in, or incorporated 
into that version of RcRa or the regulation. promulgated to RCRA that are 
in effect on the date thio permit ie ieruod (eee 40 c?R 270.32 (c)). 

said conditions are neoded to inmure that the 

Thie permit ie ieeued in part pureuant to the' provirions of Sections 201, 
202, 203, 206, 207, 212, 215, and 224 of aSW~,.which modified Section6 
3004 and 3005 of RCRIL. 
of hazardoue waste or hatardourn constituent6 from any 60lid waete 
management unit at a treatment, storage,.or disposal facility 6eeking a 
permit, regardlem. of the time at which the waete war placed in such unit 
and provides the.authority to reviw and modify the parmit.at any time. 
Tho decimion to iamue this permit ie based on the asmuraption that all 
information contained in. the permit application ie accurate and.that the 
facility will be operated-as epecified in the pexmit application. 
inaccuracies found in the application MY be ground6 for termination or' 
modification of thi8 p e d +  (8.0 40 CFR 270.41, 270.42, a d  270.43) and. 
potential enforcommit action. 

These require corrective action for all releaaem 

Any 

The primary regulatory driver for +him activity is the ESWA module of the 
Laboratory'. RCRA'oparating permit, which require. corrective actions 
under RCRA section. 3004(u) and (v) . 
comprehensive Entrironwntal Response, Compensation, and Liability Act 
(CERCLA), am epacified in DOE Older 5400.4. 

The Laboratory must' also comply with 

IOEPA documentation requirenmnts will be integrated into the RFI work plan, 
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W T I V I  Continued 

' complete -1 and initiate c#ts activities. 
Complete draft RFI report February 1999. 
Complete draft CMS plan Augumt 1999. 
Conduct VCAs as appropriate. 
Most mampling and analysis coots will be associated with subcontracts. 
LAlpL Direct FTEs a m  projected to rahge from 2.0 to 6.0. 

7. m y  mmumptione: 

Key assumptions for bIpletmnting the WLNL Environmental Restoration (ER) 
Program am scheduled include: sufficient subcontracting capacity, 
sufficient analytical capability -- especially mixed waste, adequate 
funding am needed, timely review and approval of ESWA documentation by 
EPA. 
the effort required to meet the deadliner of the HSWA module a8 mpecified 
by =PA in the RCRA operating permit. 
record of these activities, funding will be adjusted to accurately 
reflect historical experience in theme taskm. 

Key asmumptionm used to prepare scope, comt, and rchedule baselinem are 
premented below: 

runding emtimatea are based upon the bemt professional judgmetnt of 

As the Program develops a historical 

Bottom-Up Technique: Generally, a work statement and set of drawings . 
or specifications are used to "takeoff" material quantitiem required to 
perform each discrete task performed in accomplirhing a given operation 
or producing an equipnmnt component. Prom these quantitiem, direct 
labor, equipment, and overhead costa are derived and added thereto. 
spocific Analogy Technique: 
co8t of an item umed in prior 8ymtamr a8 the bamir for the coat of a 
similar itom in a new symtem. 
account for differences in relative complexities of prformance, 
design, and operational characteristics. 
Parametric Technique: 
databases on s W l u  my8tem8 or mubsystemw. 
performad on the data to find correlations between cost drivers and 
other system parameters, such as design or performance parameters. The 
analymis produces cort equations or cost emtimating relationships which 
can be umed individually or grouped into more cosnplex modes. 
Coat Review and Update Technique: 
examining previoum emtimatem of the rame program/project for internal 
logic, completenam8 of .cope, as~umptions, and emtimating methodology. 
The emtimates are then updated to reflect the coat impact of new 
conditions or estimating approaches. 
Direct/Indirect FTS Assumptions: (1) Direct and Indirect FTEs are a 
part of operating expenditurem (a) only, (2) Indirect remources ( $  and 
FTBm) are b8med on Direct FTE effort, (3) After estimating Direct FTEs, 
Indirect coot io derived ao a percentage (81.0%) of  the Total Cost of 
Direct F!rS salary plum fringe, and (4) Indirect FTEe are calculated by 

specific analogies depend upon the known 

Adjustlaentm are made to known costs to 

Parametric technique requirem himtorical 
Statistical analysis ir 

An estimate is conmtructed by 

- mmtc!Azfvs Contimod 



i 

Environmental Reetoration and Waate Management Five Y e a r  Plan 
Activity Data sheet PY95-99 

. .  

ALIA-1071- - Page : 4 
Date: 02/03/1993 Time: 11 : 44 

I 

-91 DRIVER CATWORT COrrthUod 
PROGRAM: EM TITLE: TA-O,-19,-26,-73, -74 

FY95 DRIVER CATEGORY 
BCR CODE ?Y93 APPR -94 PRES ET94 APPR PLAW PRIORITY 1 TARGET . PRIORITY 1 

EW2 0 1030 1 2,268 8,587 O A  0 0 0 0 
3 SEW20 100 0 0 O B  0 0 0 0 
39EW2 0 100 0 0 o c  14, 973 0 11, 312 0 
39EW20100 0 0 O D  0 0 0 0 

E 0 0 0 0 
TOTAL 2 , 268 8,587 . O F  0 0 0 0 

6 0 0 0 0 
' B  0 0 0 0 

I 0 0 0 0 

- 

- 
TmAL . 14,973 0 11, 312 0 

pz,nmmfl~ LICVI~ (Dollarm in Tharrmands) 
BCR CODE R 95 Ip 96 R 97 FX 98 R 99 

14,973 16, 396 6,172 3,576 . 8 ,  365 EW2 0 1030 1 
35EW20100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 
39~~2oioo 0 0 0 0 0 

r 
TmAL 14 , 973 16, 396 6, 472 3, 576 8,365 i 

- W m  LIvIt (Dollarm in Zharrsaadm) 
BLR CODE R 95 R 96 . R 97 ET 98 R 99 

EW2 0 10 3 0 1 11,312 14 , 396 6,472 3, 576 8 ,  365 
3 SEW20 100 . o  0 0 0 0 
39EW2 0 100 0 0 0 0 0 
39EW2 0 100 0 0 0 0 0 

TmAL 11, 312 14,  396 6,472 3,576 8,365 

I 

m y y l c  

TAR6ET LEVEL 

1. Technical scope: 

Approximately 16 acre. i n  Tochnicalntea-0 (TA-0), mamtly in the town 
mite; about 1.5 acre6 in TA-19, about 1.5 acre6 at TA-26, the Lor, Alamoe 
airport (TA-73), and TA-74 (a buffer zone) are included in thir operable 
unit (011). Solid war,te manag-nt units (Swnrrs) and areas of concern 
(Aoce) include but are limited to a amall arms firing range, county 

r 
-lvL ~ t i a u m d  
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~ ~ ~ l l l l f l l O  LEVEL Continudd 

PTES mr 95 FY 96 FY 97 FY 98 PY 99 

I D i r e c t  11 6 2 4 6 I 
Indirect  . 5  2 1 2 2 

TARGET ImmL (Dollar. in Thoumand8) 
BCR cat. PP 9s FY 96 R 97 R 98 FY 99 

11, 312 14, 396 6,472 3,576 8,365 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

TOTAL 11 , 312 14, 396 6,472 3,576 8,365 

f i d e  R 9s FY 96 PY 97 PP 98 PY 99 

D i r e c t  11 6 2 4 6 
nwlirect I 2 1 2 2 

Al06 Cm88rOfOrOaCO8 
A106 Number:  ALLAoPO~~S ' D a t e :  / / 

T i t l o  : 

- Tiger 20- CrO88rOfOrO-8 

T i t l e  : ElW1R-U RESTORATIOM 

T i t l o :  EWVTRONXEMTU RESTORATION 

T i t l e s  EWVT-AL RESTORATION 

Tiger  Team Finding Numb8r: IWS/Cr-Ol D a t e :  10/28/1992 

Tiger Team Finding lOumkr: rw~/cr-O2 D a t e :  10/28/1992 

Tiger ~eam Finding xtumbarr IWS/CF-7 D a t e :  10/28/1992 

Tiger Team Finding -r: rwS/Cr-lO D a t o :  10/28/1992 
T i t l e s  ElsvIRONMEMTAL RESTORITIOIO 

T i t l e :  ElWIRO&WENTU RESTORZLTIOIO 

T i t l o :  E N V I R 0 " T U  I!ESTORATIOM 

Tiger mm Finding- Number:  ms/cF-11 D a t e :  10/28/1992 

T i g e r  mam Finding Lsumber: IWs/CF-12 D a t e :  10/28/1992 

T i g e r  Team Finding Number: IWS/B1IpF-l D a t e :  10/28/1992 
T i t l e  : EIWIRONHENTJhL RESTOWLTIOM 

Tiger Toam ? i n d i n g . N u m b e r :  Iws/CF-9 I T i t l e :  RISK MAtUWEMENT 
D a b :  10/28/1992 

. .  

-94-90 CrO88rOfOmnC08 
ADS #: -1071 
T i t l e :  c -91-98 ADS Crommreforen~m C0ntinu.d 



. .  

Activity Data 

DEscRTPTIol OF -RT DRIVERS Colltinud 
CAA: 

Clean Air Act (CAA): 
for hazardous Air Pollutant8 (NESBAP) during site characterization and remediation 
activities. 

The Laboratory must colnply with CAA National Emission Standards 

CERCLA: 
Comprehensive Environmntal Reeponse, compenbation, and Liability Act (CERQ.A): The 
Laboratory m e t  comply with CERCLA cleanup requirements as directed by DOE order 
5400.4 (CERCLA Requiremonte). 

DOE : 
Department of Energy (DOE): 
including DOE orders in the 5400 and 5800 series (e.g., 5400.4; CERCLA Requiremonte; 
and 5820.2A, Radioactive waeto Nanagement). 

The Laboratory must comply with DOE requirernents, 

FED : 
Federal (FED): 
(e.g., 101988, Floodplain Nanagment; E011990, Protection of Wetlands; Fed. Facilities 
coarplianco Act, ~ t o m i c  Energy Act; L Natal Historical Preservation Act). i 

The Laboratory must comply with a variety of federal requirement. 

-A-R: 
National Environment Policy Act (IOEPA): 
requirawnts for mito characterization and remediation activitjee and RCRA TSD 
activities as set fortb in DOE order 5440.1E (Implementation of IOEPA). 

The Laboratory mumt comply with NEPA 

DSBIL: 
occupational Safety Health Act (OSHA): 
roquirenmnte under OSEA while implenmnting site characterization and remediaiton 

Tho Laboratory muet comply with DOE 

WtitritieO, and RCRA TSD WtiVitieS (..go, 29 C?R 1910.120). 

R3OO4: 
3004U: 
(HSWA) 3004(u) and.(v) roquiremnts of the Laboratory'e RCRA operating permit. The 
HSWA module wae effective Nay-23, 1990. 

The Laboratory muet comply with the Hazardous and Solid Waste Anrendmetnts 

ERA: 
Reeource Coneorvation and Rocovery Act (RCRA): 
Trea+msnt, storage, and Dieposal (TSD) requirements under the Laboratory'e RCRA 
operating permit. 

The Laboratory must canply with RCRA 

BT: 
state (ST) : 

1990) . 
The 'Laboratory nuut comply with ~ew mxico stat. itatutem (e .go, 

. aazardaus wrote Act of 1977, Radiation'Protoction Act of 1978, and Solid Waste Act'oi 

I 
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- UUUULTIVE Continued 
represent technical scope for the design and construction of the 
facility through capletion of Operational Readiness only. 
The start of Title If design work is predicated upon receipt of DOE 
approval of an EA. (Assumes that no EIS will be required.) 

8. Key Is,suest 

Obtaining the Part B Permit on time is a key issue. 
Environnmnt Department (NMED) has suggested it may take longer than two 
years to complete the permit process. 

for deliverablee (+estones), funding must remain within an 
approppriato range. Delaying or deferring funding will cause delays in 
accomplishing scheduled work and result in milestones being pushed out. 
Availability of contractor support is also a significant key issue. 

* The HSWA modulo schedule murt be modified to reflect available fund8 if 
schedules are comprdsed by availability of the MSWDF for disposal of 
generated wastes. 

potential impact of a 0015 PEIS are iseues that could impact both the 
estimated cost and scheduled start of operations. 

The New Mexico 

Funding is a primary key issue. To be able to meet the requirements . 

continued uncertainty about NEPA requiremsnts (EA versum EIS),and the 

9. Regulatory Drivere/Consequencesr 

Regulatory Driver Affected Scopo/cost/schedule consequences 

HSWA nodule VI11 RFI/CMS cost and schedules Notice of 
ID # NM0890010515 to achieve identified m f  iciency/ 

BfILEsTONEs, which are * Notice of 
conriatent with annually violation and 
approved Installation work associated 
Plan . penalties 

Pureuant to the Solid Waste Disposal Act, as axnended by RCRA,'as amended 
(42 U.S.C. 6901, et'seq.) and the HSWA of 1984, a permit is issued to the 
U . S .  DOE Los Alamos Area Office and the University of California, doing 
business as Los Alms National Laboratory (hereafter calied the 
Permittee) to operate a.dispoaa1 facility at the location stated above. 

The Permittoe murt comply with all the term and conditione of thie permit. 
This permit coneiets of the conditions contained herein (including the 
attachmnts).' said conditions are needed to insure that the Permittee's 
hazardoue waste management activities comply with all applicable Federal, 
statutory, and regulatory requiremonte. Applicable requirements are thoee 
which are found in, referenced in; or incorporated into that version of 
RCRA or the regulations promulgated to RCRIL that are in effect on the date 
thie permit is issued (see 40 CFR 270.32 (c)). 

This permit is issued in part pursuant to the provieions'of Sections 201, - -1- Continued 
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I - -TIM Carrtinud 

Direct FTGm emtimated at 3.0. 

complete Part B Permit Application and rubmit to State for review. 
complete Phame 3 Detailed site Characterization. 

5. Planning Year ( ~ ~ 9 5 )  Description: 

Activitiem during FY95 include: 

' *  

+ 
+ 

6. 

complete Title 11 Deaign. 
Complete RCRA Part B P e d t  Acquimition. 
complete PSAR and FSAR. 
obtain Conmtruction Permit. 
Complete conmtruction site Surveyr. 
procure conmtruction mterialm/services. 
conduct site Preparation for Roads, utilities, etc. 
Start Conmtruction on BUildingr, Pit., Officem, warehousem, etc. 
motall Pit Wanitoring/Alarm symtem. 
camplete Preparations/Readiners for start of operationo. 
LAWL Direct ?TEm emtimated at 2.0. 

Outyearm (FY96-99) Dercription: 

Project coats peak in FY96 due to construction activitieo. 
during this tima period include: 

Activities 

MUSD? Ready far Operational Start-up (10/97). 
LAWL Direct FTEs estimated at 1.0 in m96. . 

+ operational funding required after mob. 

Key asaumptionm for implementing the LllloL Environmental Rertoration (ER) 
Program am mcheduled (which includem conrtruction/operation of the MWSDF) 
include: sufficient rubcontracting capacity, sufficient analytical 
capability--especially mixed waste, adequate funding a m  needed, timetly 
review and approval of 8a2ardoum Solid wamte Amendumnts (HSWA) 
documentation by EPA. 
profemrional judgment of the effort required to meet the deadlines of the 
BSWA module am mpecified by $PA in the RCRIL operating permit. AB the 
Program develops a hirtorical record of these activities, funding will be 
adjusted to accurately reflect hirtorical experience in these taoke. 

?unding estimater are based upon the best 

Specific to the Il#sD?i the following are required: 
timely completion of permitting procemm; and tiwrly review and approval of 
NBPA documentation . 
Key aasumptionr used to prepare scopo, comt, and schedule baselines are 
presented below: 

funding am requemted; 



FT95 DRIVER CATWORT Continued 
1 

3 9EW2 0 100 0 0 0 C 11,973 0 8 ,251  0 
3 9EW2 0 100 0 0 O D  0 0 0 0 

E 0 0 0 0 
TOTAL 3,032 2,859 O F  0 0 0 0 

G 0 0 0 0 
E 0 0 0 0 
I 0 0 0 0 

TOTAL 11,973 0 8 ,251  0 

- 

- 

PLAI~I~O (oollara in m o y s a k )  
BCR CODE FY 95 FY 96 FY 97 \ Et 98 . F Y 9 9  . 

EW2 0 10  3 02 11, 973 1,679 2 ,  054 5,073 . 6,653 
35EW20100 , 

3 9EW2 0 10  0 
3 9EW2 0 1 0 0 

0 
0 
0 '  

0 
0 
0 '  

0 
0 
0 

0 
0 
0 

0 
0 
0 

I TOTAL 11, 973 1 ,679  ' . 2 , 054 5,  073 6,  653 

TAW= xsvx. (Dollars in Thousands) ' 

FY 95 FY 9 6 '  , FY 91 FY 98 ?Y 99 I 
~ ~ 

EW2 0 10 3 02 8 ,251  1 ,679  1, 554 4,  013 6 ?  653 
3 5EW2 0 100 0 0 0 0 0 
3 9EW2 0 10 0 0 0 0 0 0 
39EW2 0 100 0 0 0 0 0 

1, 554 4, 073 6 ,653  TOTAL . 8 ,251  1, 679 

ImRmTIvE 
TARGET LEVEL 

I r 
I .  1. Technical Scopes 

' The nixed Wasto Storage Disposal Facility (MWSDF) will provide Lop Alamos 
with an on-site facility for the disposal of mixed waates generated dbring 
Resource conservation and Recovery Act (RCRA) closures, RCRh corrective 
actions, interim r-dial actions,. voluntary corrective actions (VCAs), 
and decontamination and deccmdmmioning (DCD) remedial actions activities 
at Loo Alamos. 
con8truct, and -rate this facility. 
will be the double-lined, RCRA-approved di'spoaal pit(s). The pit(s) will 
be provided with a wasta handling systemf two leachate collection systems, 
monitoring system, and an operational covetr to protect the operations from 
the weather. 

The technical scope of this activity is to design, 
The main feature of this facility 

Other features of the site include a monitoring and alarm - -I.M Continued 
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l - ~ r L I Q ~  continued 

FTEe FY 95 FY 96 FY 97 w 98 PY 99 

Direct 2 1 7 7 7 
Indirect 1 1 . 3  3 3 

TAItGm LEVEL (Dollars in Thousands) 
FY 95 FY 96 FY 97 FY 98 FY 99 

8,251 18 679 1,554 4,073 6,653 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

8,251 1,679 . 18554 4,073 6,653 
~ _ _ _ _ _  

?Y 95 ?Y 96 FY 97 FY 98 FY 99 

Direct 2 . 1  7 7 7 
Indirect 1 1 3 .  3 3 

A106 CrOS8rOfOnnCOS 
A106 Number: AIwIoP9115 Date: / / 

! r Title: 

m94-98 aD8 Cro8SZOfOrOnCOS 
ADS I: -1067 
Title : 
Transferred in its entirety: 
Explanation of change: 

same ADS am ADs1067. 

I WILESmlIES I 
nilemtone No.: 01029025 
Title: TITLE I DESIGN 
Planning Date Target Date Level: HQ Keyword: SA 
11/05/1993 11/05/1993 
Driver Name: R C m  Driver Reference: B N A  MODULE 
PRESENT IN Tiger Team: Program Execution Guidance: Y 

- n1~~8-s Continued 
Roadmap: Y current Year workplan: Y Safety and Health: 

I 



nvironmen 
Activity Data Sheet FY95-99 

AtLA-1066- - 

DESCRIPTI011 OF REGULATORY DRIVERS Continued 
Treatment, storage, and Diepoeal (TSD) requiremente under the Laboratory'e RCRA 
operating permit. 

ST : 
State (ST): The Laboratory muat comply with New Mexico State etatutea (e.g., 
Iiazardoucr Waste Act of 1977, Radiation Protection Act of 1978, and solid Wacrte Act of 
1990). 

I 

I 
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IJARRATIM. Continued 
consistent with annually Violation and 
approved Installation work associated 
Plan. penalties 

Pursuant to the Solid Waste DiSpOclal Act, as amended by RCRA, as amended 
(42 U.S.C. 6901, et seq.) and the BSWA of 1984, a permit is issued to the 
U.S. DOE Loa Alamoa Area Office and the- University of California, doing 
bU6ine66 as Lo8 Alamoa National Laboratory (hereafter called the 
Permittee) to operate a disposal facility at the location stated above. 

The Permittee must comply with all the terms and conditions of thie 
permit. 
(including the attachmonte). said conditions are needed to insure that 
the Permittee'e hazardous waste management activities comply with all 
applicable Federal, etatutory, and regulatory requirements. Applicable 
requiremarite are those which are found in, referenced in, or incorporated 
into that vereion of RCm or the regulations promulgated to RCRA that are 
in effect on the date thie permit is issued (see 40 CFR 270.32 (c)). 

This permit coneistr of the conditions contained herein 

Thio permit is issued in part pursuant to the provision6 of Sections 201, 
202, 203, 206, 207, 212, 215, and 224 of BSWA, which modified Sections 
3004 and 3005 of RCRA. 
of hazardous waste or hazardous constituents from any solid waete 
managentent unit at a treatment, storage, or disposal facility seeking a 
permit, regardless of the time at which the waete was placed in much unit 
and provides the authority to review and modify the permit at any time. 
The decision to issue thie permit is based on the amsumption that all * 

information contained in the parmit application is accurate and that the 
facility will bo operated ab specified in the permit application. 
inaccuraciea found in the application may be grounds for termination or 

potential enforcement action. 

The primary regulatory driver the ER Program io the Razardoum solid waste 
Amendmonte (RSWA) module of DOE/LOE Alamos National Laboratory (LANL~) 
R C m  operating permit, which require6 corrective actione under RCRA 
Section 3004(u) and (v). The Mixed Waste DispoSal Facility will be 
required to complete the remedial measurea mandated in the permit. 

a =PA docun!ent be prepared in the early planning stage6 of a project so 
that environmental impacts can be included in the decioion-making process 
needed to mupport those corrective actione. 

Them require corrective action for all releases 

Any 

. madifiCatiOn Of thie permit (See 40 CFR 270.41, 270.421 and 270.43) and 

The 
p r w  driver Of this ADS is DOE O r d e r  5440.1D8 -PA8 Which require6 that 

KAW#IIPG LEVEL 

1. Impacts on ET951 

In order to meet target funding levels, funding will be decreased by - lURRILTIM continuad 
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- IIAIIRILTIVE Continued 

. 4. Budget Year (-94) Description: 

Contractor conducts BCOping meetings, prepares EIS Implementation Plan, 

S. Planning pear ( ~ ~ 9 5 )  Descriptions 

Revised draft of Technical Support DOCum?mt to be completed. 
DOE makes decimion to prepare an EIS and selects a contractor, if 
appropriate. 

and prepares draft of EIS. 
lo LANL Direct FTEs are proposed. 

6. Outyears (-96-99) Domcription: 

Additional revisions to Technical Support Document as needed to support 
the E18 preparation. 
Contractor completes final EIS in -95 and DOE imaues Record of 
Decision . 
100 LA~OL Direct m m  are proposed. 

100 funding required. 

7 .  Key msumptionm: 

Key assumptionm for implementing the 'WEPA activities as scheduled in this 
Activity Data sheet (ADS) include that a timely determination is made by 
DOE on the need for an EA or EIS; that a MtSDF is totally funded by ER; 
that adequate funding is provided: and that DOE providea timly review and 
approval of WEPA and technical support dokumantm. 

Roy aamumptions umed to prepare mcopa, coat, and schedule baselines are 
preaented below: 

Bottoms-Up Technique: oenerally, a work statenent and set of drawings 
or mpcifications aro umod to Dtakeoffm material quantities required to 
perform each diacrete task performed in accomplishing a given operation 
or producing an equipment component. From these quantities, direct 
labor, equipamat, and overhead costs are derived and added thereto. 
specific Analogy Technique: specific analogiem depend upon the known 
comt of an item used in prior systems am the basis for the cost of a 
rimilar item in a new mymtmm. Adjustwrnts are made to known costs to 
acc.aunt for differences in relative campletxitiem of performance, 
design, and operational characteristics. 
Parametric Technique: Paranmtric technique requirem himtorical 
databasam on similar systems or subsystems. 
perfornwd on the data to find correlationm between cost drivers and 
other system parameters, such as design or performance parameterm. The 
analysim produces coat equations or cost estimating relationships which 
can be used individually or grouped into more complex modes. 

Statistical analysis is 

- lmuMTIvI. C0lrtinu.d 
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- x1~8mmS continued 
Description: 

Appropriate NEPA documentation is required for the MSDF. 

Milestone lo.: 06019050 
Title: EIS COMPLETE: RECORD OF DECISION 
Planning Date T8rg.t Date Level: EQ Keyword: SA 
03/16/1995 03/16/1995 
Driver lam:  NEPA Driver Reference: NEPA 
PRESENT 110 Tiger Team: P Program Execution Guidance: P 

Description: 
Roadmaps Y Current Year Workplan: Y Safety and Eealth: 

Appropriate documantation io required. 

- Dmtail mading Profile 

DESC: ASSESSm-RCRk/CERCLA SUB-DESC: D 
PROGRAM: EM TITLE: -PA -ATION FOR MUSDF 

BLR CODE PI93 APPR -94 PRES -94 APPR PWLW PRIORITY 1 TARGET PRIORITY 1 
FY95 DRIVER CATE6ORY 

EW2 0 10 3 0 1 54 1,531 O A  0 0 0 0 
3 5 ~ ~ 2  0 100 0 0 O B  0 0 0 0 
3 9EW2 0 100 0 0 o c  1,802 0 1,638 0 
3 9EW2 0 100 0 0 O D  0 0 0 0 

E 0 0 0 0 
TmAL 54 1,531 O F  0 0 0 0 

6 0 - 0  0 0 
E 0 0 0 0 
I 0 0 0 0 

- 

I - 
TOTAL 1,802 0 1,638 0 

PLJinRI?n LmmL (Dollarm i n  Thoumuadm) 
BLR CODE FY 95 FY 96 PP 97 FY 98 FP 99 r 
EW2 0 10 30 1 1,802 0 0 0 0 
3 5 ~ ~ 2 0  100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 
3 9 ~ ~ 2  o 100 0 0 0 0 0 

TOTAL 1,802 0 0 0 0 .  

~amm LICVIL (~ollarm i n  zhousandm) 

W r n  &Bv5 Corrtinumd 
BLR CODE FY 9s FY 96 FY 97 FY 98 FY 99 
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. 

p~lllllsim continued 

F T E m  FY 95 FY 96 FY 97 PP 98 FY 99 

Direct 0 0 0 0 0 
Indirect 0 0 0 0 0 

- MEZ ravm, (Dollarm in * o u m s a d m )  
BCR cat. FY 95 R 96 R 97 FY 98 FY 99 1 

NILulTaLRS 

H i h O t O r r C l  N0.X 06019025 
Title: TECENICAL SUPPORT DOC. FINAL CmILhTIO# Elh 
Planning Date' T-pt Date Level: EQ Keyword: SA 
01/29/1993 01/29/1993 
Driver Loam: NEPA Driver IUference: =PA 
PRESENT IN Tiger Team: Y Program Execution Guidance: P 

Roadmapx 1 current Y e a r  workplan: P safety and aealth: 
NILESTWEB Continued ' 

OE 
CE 
GPP 
LI 

1,638 
0 

. o  
0 

0 0 .  
0 0 
0 0 
0 0 

TOTAL 1,638 0 0 0 0 

F T E m  . ' R 9 s  FY 96 FY 97 .FY 98 R 99 

Direct 0 0 0 '  0 0 
Indirect 0 0 0 0 . o  

A106 Crommroferonwm 
A106 Number: -PO115 Date: / / 

Title : 

I I 

- m94-90 A#l Ciommroferencem 
ADS #: IUZZLl066 
Title : 
Tr8naferred in ita entirety: 
Explanation of change: . 

same ADS am ADS1066. 
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Date: 02/03/i993 Time: 11:41 

OE 1,802 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

ICE 
GPP 
IF1 0 0 0 0 0 

operations Office: AI;LA ID No.: 1066- Laat update: 02/02/1993 
ADS Title: NEPA DOCUMENTATION FOR DISPOSAL FACILITY 
WBS NO.: 1. 4.  2 -  6 .  3. category: ER Appr.: D PPP: PY95-99 
Project Tit1e:PROGRAn MGMT SUPPORT FaCility/WAG:N/A 
'Installation: LOS ALAnOS NATIONAL LABORATORY CID: ALENG36' 

contig : 0 8 overhead: 1 
ILine Itear NO. : TPC : 0 TEC : . o  

kost Loc: L Sched. L o c r  L scop L o c r  L 

IF.0. POC: Bitner, A. Phone:' 505-845-4606 
EQ POC : Earria, R. Phon@: 301-903-8199 
Auxiliary Fidds: 1. ER 2. . 3. 

. .  ruslm TIP= ( 8  of ~ 1 9 5  Dollars) 

RLW: 0 TRU: 0 TRUXIX: O L L W :  . 0 U W M t  0 W :  0 SANT: 0 GTCC: , 0 
~~~~ ~ ~ _ _  ~ ~ ~ _ _  __ ~ 

m m R X  DRIVIRS 

CAA t Y CWA: N SDWA: N RCRA: Y 3004U: Y TSCA: N CERCLA: Y 
NEPA: P DOE: 1 OSB1L:P 1 A G : W  O R D r N  S T : Y  TRI : N  FED:Y 

I 

- sumary mading Profil . '  
FY95 DRIVER CATEGORY 

BLR -93 APPR R 9 4  PRES FY94 APPR , PLnN PRIORITY 1 .TARGET PRIORITY 1 
- 
OE 54 
C E -  0 
6PP O 
LI 0 

TOTAL 54 
m a  : 
Dir-P 1 
Ind-P 0 
Dir-T 1 

- 

I Ind-T 0 '  

l', 531 0 
0 0 
0 0 
0 0 

1,531 . 0 

A .  0 
8' 0 
C 1,802 
D 0 
E 0 
F 0 
6 0 .  
E 0 
I 0 

0 
. .  0 

1,638 
0 
0 
0 
0 
0 
0 

~ ~~ ~ 

TOTAL 1,802 0 1,638' 0 
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- ~ ~ ~ A T I M  Continued 

The primary regulatory driver for this activity is the HSWA module of the 
Laboratory'e RCRA operating permit, which requires corrective actions under 
RCRA mections 3004(u) and (v).  The Laboratory must aleo comply with 
Compreheneive Environmental Response, Compensation, and Liability Act 
(CERCW), ae specified in DOE order 5400.4. 

NEPA documentation requirements will be integrated into the RFI work plan, 
RFI report, CWS work plan, CnS report, and VCA plans, as appropriate. 

Detailed milestones for major phaeee of field work cannot be identified 
until the RFI work plan has been completed. 

Key decision points under DOE Order 4700.5 for Major System Acquisition and 
Major Projects are linked to the RFI work plan, RFI report, CWS work plan, 
CMS report, and VCLL plans. 

OU project management documentation is included in the RFI work plan, CMS 
work plan, and VCA plans. ' Surveillance and maintenance plans will be 
included in the RFI report, CMS report, and VCA plans, ab appropriate. 

Readinems reviewe will be completed a6 part of the RFI work plan, cws work 
plan, and VCA plan6 review. . .  

In order' to meet target funding levels, funding wili -be decreased by 
$3,51111. ' 

This decreasm in funding results in increased risk to the Program as 
this decreares contingency/management 'reserve to qover ' unanticipated 
Program requirvaaentr . 
Additionally, delivery of the RFI work plan'is extended by almost a 
year beyond .the currant m A  module schedula. 

2. Impacts on outyearst 

In order to meet target funding levela, funding adjurtmente are required 
in -96-99 (8646R: $32,339K: -$ex: and -$14,627X; respectively). 

The near-term decrease in funding results in increased risk to the Program 
as this decreamee contingency/managewrnt reserve to cover unanticipated 
program reguirewrntr . 
Additionally, delivery of the -1 work plan is extended by almoot a year - ~ R R A T I V E  cootinuod , 
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- lOARRATIM Continued 
part of operating expenditures (OE) only, (2) Indirect resources ( $  and 
FTEs) are based on Direct FTE effort, (3) After estimating Direct -Ea, 
Indirect cost is derived as a percentage (81.0%) of the Total Cost of 
Direct PTE salary plus fringe, and (4) Indirect FTEs are calculated by 
dividing the total estimated Indirect coat by the coat per Indirect FTE 
mupplied by the UUOL Indirect Program office. 

+ fringe) for Direct labor are used, (2) official LN~L escalation rates 
as published in the UUOL Financial Management Handbook are used, (3) 
General materials and services ( M L S )  is based on FY92 ER MLS costa, 
and (4) Major procurement (contracts, large purchase orders), ia 
estimated reparately from General MLS, it is not based on prior years* 
major procurement. 

cost Estimating ~ssumptionsr (1) off-icial LAWL salary factors (salary 

The coot estimate was prepared by using the cost review and update 
technique.' M estimate io constructed by examining previous estimates of 
the ma m e  program/project for internal logic, completeness of scope, 
assumptionm, and estimating methodology. The estimates are then updated to 
reflect the cost impact of new conditions. 

ADS spcific asmumptions are as fo1lawsr 

The RFI work plan ha6 not yet been submitted; therefore, the technical 
scope of work, the schedule, and the estimate for this ADS are 
primarily parametric and reflect the Project Leader*s, scheduler's, and 
estimatorgs best judgment as to what will bm performed. 
Tho RFI work plan is currently scheduled to be submitted to EPA in 
July 1997. Upon approval of the work plan, thooe elements of the 
technical .cope of work, schedule, and/or estimate requiring adjustment 
will bm the baois for a Bameline change Proposal (BCP) submittal and 
will be incorporated when approved. 

Funding is the primary key issue. 
for deliverables (milemtones), funding must remain within an 
appropriate range. 
accompliohing scheduled work and result in milestonee being pushed out. 

aloo a significant key issue. 
the required time for accomplishment of field work and the analysis of 
samplea. 
analytical capacity and reduce program costs. 

storage/dimporal facility is planned for disposal of ER generated waste 
at LzllpL. 
Framework and risk asaesmnt studies murt be completed under ADS 2105 
and guidance/information provided to the OU project leaders. 
consistent technical approach to site. characterization is dependent on 

To be able to meet the requiremnte 

Delaying or deferring funding will cause delay6 in 

Availability of contractor support, ,including analytical rupport, is 
Contract support must be available at 

Mobile field laboratories are being constructed to enhance 

In6ufficient mixed waste disposal facility capacity. A mixed waste 

A 

- -1- Coatintad 
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* Preliminary Asseesment/~ite Inspection (PA/SX) document submitted to 
the Environmental Protection Agency (EPA) Region VI, october 1987. 
solid Waste Management unit (SwnV) Report suhitted to EPA Region VI 
and New nexico Environmental Improvement Divieion (NMEXD), December 
1988 
wring m89, preliminary RFI scoping-activitier were conducted. 
seven special permit conditione required by the RSWA module were 
initiated in FY90. 
and FY91. 
ongoing special permit conditions were continued in FY92.- 

Four of the seven conditions were completed in -90 

3. current Year (R93) Description: 

LOB ~ l a m o e  National Laboratory (LMIL) Direct m l l  ~ i m e  EquiVahnts 

This Activity Data Sheet (ADS) i r  partially funded by ?YO2 carryover 

Continue conducting mpecial permit conditions ar required by the HSWA 
module during FY93. 
continue preliminary RPI work plan activities. 

(P'TEs) estimated at 1.0. 

dollars . 
4.' Budget Year (R94) Description: 

continue rcoping activities for the RFI work plan. 
include compilation and evaluation of all existing data for the canyonr 
and preparation of Data Quality Objectives (DQor) to support a 
preliminary aesemament sampling plan. 
Begin preparation of the IV1,work plan. 

required to aupport field activities. 
VCIL. will be conducted am appropriate. 

preparation. 

These activities 

Initiate the National Environmental Policy Act (=PA) documentation 

* 
nost LA#L Direct m s  (1.0) will k a68ociated with -1 work plan 

S. Planning year ( ~ ~ 9 5 )  Description: 

Prepare and implement preliminary arremsment sampling plans, evaluate 
data, and perfom a preliminary risk asresmment to further scope the 
RFI activities for the canyon.. 

geochemistry ar relevant to conduct the -1. 
continue RFI orork plan preparation. 
VCAa will be conducted am appropriate. 
nost LANL Direct FTEm (2.0) will be associated with RFI work plan 
preparation. 

Initiate site-wide canyon studier related to geology, hydrology, and . 

* 

6 .  Outyears. (1996-99). Demcription: 



ALGA-1049- - 

I - mtail m i n g  P r o f i l e  

'DESC: ASSESSm--/CERCLA SUB-DESC: D 
PROORAn: EX TITLE: CAEnOUS 

I v 9 5  DRIVBR CATB6ORY 
IBLI CODE FY93 APPR FY94 PRES FY94 APPR PRIORITY 1 TARGET PRIORITY 1 

m 2  o i o  30 i 99 484 O A  0 0 0 0 
3 SEW2 0 100 0 0 O B  0 0 0 0 
3 9EW2 0 100 0 0 o c  4,620 0 1, 106 0 
3 9BW2 0 100 0 0 O D  0 0 0 0 

E 0 0 0 0 
TOTAL 99 484 O F  0 0 0 0 

0 0 0 0 0 - m 9 5  DRI- W R ?  Contiuuod 

PLAN 

- 

- FI94-96 ADS ~romereferoncem Continued 
Transferred i n  i t s  en t i re ty ;  
Explanation of Change: 

same ADS as ADS1049. 

- W I ~ S  

Wilestone NO.: 01012130 
T i t l e :  EPA/NmD DRAFT OF RFI WORK pLA# COMPLETE 
Planning D a t e  Target D a t e  Lovel: EQ Keyword: SA 
04/25/1996 07/09/1997 
D r i v o r  ~ame: 3004U - D r i v e r  Reference: HSWA MODULE 
PRESENT IN Tiger %am: Y Program Exocution 6uidance: Y 

Deecription: 
Roadmap: Y Current Y e a r  Workplan: Y safety and Hoalth: 

The RFI work plan w i l l  include sampling, program management, qua l i ty  assurance, 
hea l th  and rafety,  records management, and community re la t ions  plana, as required by 
t h e  HSWA modul~. 

I 

Mileetone NO.: 01014130 
T i t l e :  EPA/tWSD DRAFT OF PH1 REPORT COMPLETE 
Planning D a t e  Targot D a t e  Level: EQ myword: SA 
02/12/1999 02/11/2000 
D r i v e r  ~ame: 3004u D r i v e r  Reference: ESWA MODULE I 
mSEUT 119 Tiger mmt Y Pr0-m Execution Guidanc~: I 

Description: 
Roadmap: x Current  Y e a r  workplan: Y safoty and Bealth: 

A draft phare one report w i l l  be eubmittod t o  EPA and WMED reporting the  reeul te  of 
RFI phame one inveetigations. 

I 
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Date: 02/0s/i993 T-: ' ii:40 

operations office: ALLA ID NO.: 1049- Last Update: 02/02/1993 
ADS Title: CANYONS 
WBS NO.: 1. 4. 2. 6. 1. 1 Category: ER Appr.: D FXP: FX95-99 
Project Tit1e:CANYONs REMEDIATION Pacility/WAG:N/A 
Inatallation: LOS ALAMOS NATIONAL LABORATORY CID: ALENG36 
Line Item NO. : ' TPC : 0 TEC : 0 
Contig: 0 '  8 Overhead: 2 
coat Loc: L sched. Loc: n Scope Loc: L 

F.O.  POC: Bitner, A. Phone: 505-845-4606 
HQ Poc : Harris, R. Phone: 301-903-8199 
Auxiliary rielda: 1. ZR 2. 3. 

WASTE T X ~ S  ( 8  of F X ~ S  mlhrrn) 
~ ~ ~~~ ~ 

mw: 0 TRU: 0 TRUMIX: O U W :  0 urn: 0 mz: 0 SAm: 0 GTCC: 0 

-RX DRIVERS 

CAA t Y CWA: N S D W A : ~  RCRA:Y 3004tl: X TSCA: N CERCLA: X 
NEPA: Y DOE: X 0SBA:Y I A G t N  ORD : H  ST : X  TRI : N  FED:Y 

- B-ry rudllag Profilo 
-95 DRIVER CATEGORY 

BCR ET93 APPR FY94 PRES R 9 4  APPR PLMl PRIORITY1 TARGET PRIORITY1 

OE 99 484 0 A 0 0 .O 0 
CE 0 0 0 B 0 0 0 0 
GPP 0 0 0 C 4,620 0 1,106 0 
LI 0 0 0 D 0 0 0 0 

E 0 0 0 0 
TOTAL 99 484 0 F 0 0 0 0 
FTm : 0 0 0 0 0 
Dir-P 1 1 B 0 0 0 0 
Ind-P 0 1 I 0 0 0 0 
Dir-T 1 1 
Ind-T 0 1 TOTAL 4,620 0 1,106 0 

- 

- 

- 

P L A U U I ~  (Dollarm in aoumandm) 
?Y 95 FY 96 Fx 97 FY 98 FY 99 

4,620 4,173 44,302 46,647 . 30,002 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

I TOTAL 4,620 4,173 44,302 46,647 30,002 
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Database: PB3HIAER 

MS NWER TITLE 

ALIA-1055- - DECMAMIMATIffl Aw DEC 
ALM-2134- - Dccorlsslonlng o f  TA-3 
ALIA-2135- - Dccollsrlonlng TA-33 T 
ALIA-2136- - Dec#lsslonlng o f  HE C 
ALU-2137- - Technical Support for  D --------------- -_-__--________-___-___ 

EWO10401, SUBTOTAL 

ALIA-1054- - ADS SUBTOTAL 

Envl ronwntal Restoration and Waste Management 
Actlvlty Data Sheet level  S u u r y  Report 

UNL ER/DU) PROGRAII 
Reporting AL Doklrrr 

Date: 02/03/1993 
T i n :  12:55:41 
Page: 2 

4 10 227 0 .  0 0 0 0 0 .  0 0 0 0 0 
1839 0 'Q ' 0 ' 0  0 0 " 0 0 0 .  0 0 ' 0  

Q 2889 0 17 0 0 0 0 0 0 0 0 0 
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1 Los Alamos - 

memorandum. ’ 

Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

ro Dianne Lee, EM-DO, MS K498 DATE February 2,1993 
J 

Robert’Vocke, Group Leader MAIL STOPlTELEPHONE M992/7-0808 

SYMBOL EM-1 3:93-98 

SUBJECT ENVIRONMENTAL RESTORATION (ER) PROGRAM FY95 FIVE-YEAR PLAN (FYP) 
SU BMlSSlON 

The ER Program submits 3 copies per your request of the following FY95 FYP Data for 
I both ER and Decontamination and Decommissioning (D&D): : 

Summary Rollup 
Summary Rollup with Activity Data Sheets.(ADS) by Program (Le. ER and D&D) 

The Budget Cross-Walk will be delivered. when completed. 

ER - Decreases in funding from the Plan to the target funding increases risk to the 
Program as the decreases in contingency/management reserve reduces our ability to 
cover unanticipated Program requirements. 

D&D - D&D activities are being evaluated for funding impacts, which will probably 
result in higher surveillance and maintenance costs in the outyears for facility 
transition. 

I 

Additionally, our input has been provided to Doug Sankey for the following items: 

Installation Summary Plan’ 
Installation Milestone Chart 

If you have any questions on the above please feel free to contact me. 

RV:SM:amj. 

Attachments: a/s 

CY. 
L. Soholt, EM-13, MS M992 
P. Aamodt, EM-13, MS M992 
S. Montoya, EM-13, MS M992 
R. Garde, EM-7, MS E517 
K. Armstrong, EM-DO, MS K491, (A.I. #78), w/o attachment 
A. Merayo, EM-13, MS M992, (A.I. #78), w/o attachment 
RPF, MS M707 
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IAN1 ER/DY) PWIGW 
Reporting AI. Dol I a n  

Date: 02/03/1993 
Tim: 12:55:36 
Page: 1 

MS W E R  TITLE 

TA-35 WASTE O I L  STORAGE 
TA-40 SCRAP D E r n T I f f l  

SUBTOTAL 
....................... 

0 
I------- 

64 --------- --- 
99 
54 

2268 
2801 
1274 
1678 
603 

' 545 
1037 
505 

1070 
4087 
1137 
578 

2583 
. 2624 

834 
930 
270 
886 

1225 
1319 
3631 
368 
492 

8180 
14427 

--------------- 
EU2010301 . 
ALIA-1049- - 
ALIA-1066- - 
ALIA-1071- - 
ALIA-1078- - 
ALIA-1079- - 
ALIA-1082-. - 
ALIA-1085- - 
ALIA-lOE6- - 
ALIA-1093-, - 
ALIA-1098- - 
ALIA-1100- - 
ALIA-1106- - 
ALIA-1111- - 
ALIA-1114- - 
ALIA-1122- - 
ALIA-1129- - 
ALIA-1130- - 
ALIA-1132- - 
ALIA-1136- - 
ALU-1140- - 
ALIA-1144- - 
ALIA-1147- - 
ALIA-1148- - 
ALIA-1154- - 
ALIA-1157-. - 
ALIA-2105- - 
ALIA-2107- - 
ALIA-2110- - --------------- 

Ey2010301,. 

CANYaS ' 

NEPA W E N T A T l f f l  FOR 
TA-0, 19, 26, 73, 74 
TA- 1 
TA-l0,31 . 32,45 
TA-l1,13,16,24,25,U), 37 
TA-12,14,67 
TA-15 
TA-18, 27. 65 
TA-2, 41 
TA-20. 53. 72 , 

TA-21 
TA-6,7,22,40, S,62 
TA-3,59,60, 61, 64 
TA-33 ' 

TA-4 . 5 . 35,42,16,52,55,6 

TA-39 
TA-43 
TA-46 ASSESSMENT 
TA-49 
TA-50 
TA-51, 54 
TA-57 
TA-8. -9,-23.-69 
PROGWWTIC TEQIIIICAL 
PROGWMTIC M N " T  
ANALVTICAL CHEMISTRY HO 

SUBTOTAL 

TA-36,68,.71 

....................... 

404 
1531 . 
8687 
2538 
3410 
3149 
568 

2721 
2803 
3020 
819 

7169 
5825 
2066 
1949 , 

4095 
3037 
3016 

59 
3064 
1391 
5269 
7293 
487 

5087 
12113 
15551 
3273 

0 1106 
0 1638 
0 11312 
0 2001 
0 2638 
0 6835 
0 3962 
0 4291 
0 2535 
0 2702 
0 5731 
0 11839 
0 6813 
0 2668 
0 528 
0 6550 
0 2505 
0 5702 
0 623 . 
0 5955 
0 1840 
0 6341 
0 8221 
0 750 
0 4887 
0 11586 
0 16323 
0 1668 

3527 
0 

143% 
2330 
2940 

18994 
2760 
3724 
4770 
1922 
4632 

20435 
2755 
5563 
2318 
6958 
1316 
2361 
802 

7763 
1779 
1066 

10767 
426 

4701 
12165 
17945 
1930 

,11963 46655 
0 0 

6472 3576 
5929 5449 
1508 10395 
29684 12767 

1954 567 
4023 3007 
5807 2553 
2462 2095 
1418 6501 

13546 7892 
3424 4769 
8159 9294 
2047 3464 
5615 6210 
1102 3323 
1973 359 
394 573 
617 376 . 
970 718 

7739 5909 
8553 8659 
1307 226 

14531 944 
15104 17663 
18928 19857 
2036 2139 

44629 
0 

8365 , 

1541 
10921 
12476 

309 
3569 

0 
1650 
2331 
7089 
1072 
7262 
3543 
2062 
4463 
5667 

' 69 

1441 
2111)1 
6537 

0 
1672 

15175 
20875 
2244 

0 .  

4620 
1802 

14973 
2777 
3707 
8818 
5256 
5662 
4005 
3380 
9471 

16675 
8828 
3325 
578 

8653 
4334 
7200 
910 

9019 
2338 
9380 

11608 
1033 
7498 

17662 
17194 
1848 

4173 
0 

16396 
2330 
2940 

20994 
2760 
3724 
5770 
1922 
4632 

19974 
2754 
5563 
2318 
6958 
1316 
2361 
802 

7763 
1779 
1066 

10767 
426 

4701 
18108 
17945 
19311 

44302 
0 

6472 
5929 
1508 

29684 
1954 
4023 
5807 
2462 
1418 

13112 
3424 
8159 
2047 
5615 
1102 
1973 
394 
617 
970 

7739 
8553 
1307 

14531 
17464 
18928 
2036 

46647 
0 

3576 
5449 

10395 
12767 

567 
3887 
2553 ' 
2095 
6501 
7892 
4769 
9294 
3464 
6210 
3323 
359 
573 
376 
7 18 

5909 
' a659 

226 
944 

17663 
19857 
2139 

30002 
0 

8365 
1541 

10921 
12476 

309 
3569 

0 
1650 
2331 
7088 
1072 
7262 
3543 
2062 . 
4463 
5667 . 

69 

1441 
2881 
6537 

0 
1672 

15176 
20875 
2244 

0 I 

RCRA MIXED W T E  STORAG 

SUBTOTAL 

....................... 
PROGRAM MANAGEMENT - DE 

EU2010401, 
ALIA-1051- - 1476 1655 0 1740 2213 1951 1848 3435 2741 2837 3437 4041 4153 
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Environmental Restoratlon and Waste Wlnagmnt 
Ac t l v l t y  Data Sheet Level S r n u r y  Report 

UWL E N V I ~ N T A L  R E S m T l a  PRD6RM (WES lwlT INCLUDE DID) 

. 
Reporting AL Dollrrs 

Date: 02/03/1993 
Time: 12:21:24 
Page: 1 

FY93 FY94 Fv94 FY95 FY% FY97 fV93 FY99 FY95 FV% FY97 FY98 FY99 
TITLE APPR PRES APPR T A R  TAR6 TAR6 TAR6 TARS PUW PLAN P u l l  PLAN PUN 

EW2010301 , 
ALIA-1049- - 
ALIA-lM6- - .  
ALIA-1071- - 
ALIA-1078- - 
ALIA-1079- . 
ALIA-1082- - 
ALIA-1085- - 
ALIA-1086- - 
ALIA-1093- - 
ALIA-1098- - 
ALIA-1100- - 
ALIA-1106- - .  
ALIA-1111- - 
ALIA-1114- - 
ALIA-1122- - 
ALIA-1129- - 
ALIA-1130- - 
ALIA- 1132- - 
ALIA-1136- 
ALIA-1 140- 
ALI A- 1144- 
ALIA-1147- - 
ALIA-1148- - 
ALIA-1154- - 
ALIA-1157- - 
ALIA-2105- - 
ALIA-2107- - 
ALU-2110- - 

CA 
NE 
TA 
TA 
TA 
M 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
TA 
r A  
: 4  
I A  
TA 
TA 
TA 
TA 
PR 

IWYONS 
PA DOCUlENTATIOW Fo11 
1-0, 19, 26, 73, 74 
1- 1 
1-10.31,32,45 
8-11,13, 16,24,25,ZS,37 
i-12,14,67 
,-15 
1-18, 27, 65 
1-2, 41  
1-20, 53, 72 
8-21 
i-6#7#22,40#58,62 
,-3,59,60, 61, 64 
-33 
-4,5,35,42,48,52.55,6 
-36.66.71 
-39 
-43 
-46 ASSESSMENT 
-49 
-50 
-51, 54 
-57 
-8.-9,-23,-69 
( S R N W T I C  TECWlCAL 

99 
54 

' 2260 
'a01 
1274 

603 
545 

1037 
505 

1070 
4087 
1137 

. 578 
2583 
2624 
834 
9 V  
2; 
886 

1225 
1319 
3631 
368 
492 

8180 
14427 
2852 

1678 

181. 
1531 . 
8587 ' 
2531) 
3410 
3149 
560 

2721 
2803 
3020 ' 

839 
7 169 
5825 
2086 ' 

1949 
4093 
3037 
3016 

3064 
1391 
5269 
7293 
487 

5087 
12113 
15551 
3273 

59 . 

0 1106 
0 1 6 s  
0 11312 
0 2001 
0 2636 
p 6035 
0 3962 
0 4291 
0 2535 
0 2702 
0 5731 
0 11839 
0 6613 
0 2668 
0 528 
0 6550 
0 2505 
0 5702 
0 623 
0 5955 
0 1840 
0 . 6341 
0 8221 
0 750 
0 1687 
0 11- 
0 16323 
0 16f4 

. o  0 --------- --------- 
3527 11963 

0 0 
143% 6472 
2330 5929 
2940 1508 

18994 29681 
2760 1954 
3724 4023, 
4770 5807 
1922 2462 
4632 1418 

20435 . 13546 
2755 3424 
5563 8159 
2318 2047 
6958 ,5615 
1316 1102 
2361 1973 
802 394 

7763 617 
1779 970 
1066 7739 

10767 8553 
426 1307 

4701 14531 
12165 15104 
17945 ,18928 
19% 2036 

46655 
0 

3576 
5449 

10395 
12767 

567 
3087 
2553 
2095 
6501 
7692 
4769 
9294 
3464 
6210 
3323 
359 
573 
376 
718 

,5909 
e659 
226 
944 

17663 
19857 
2139 

44629 
0 

8365 
1541 

10921 
12476 

309 
3569 

0 
1650 
2331 
7089 
1072 
7262 
3543 
2062 
4463 
5667 

69 
0 

1441 
2884 
6537 

0 
1672 

15175 
20875 
2244 

4620 
1802 

14973 
2777 
3707 
6818 
5256 
5662 
4005 
3380 
9471 

18675 
8828 
3325 
578 

8653 
4jee 
7288 
910 

9019 
2338 
9380 

11608 
1033 
7498 

17662 
17194 
1848 

4173 
0 

16396 
2330 
2940 

20994 
2760 
3724 
5770 
1922 
4632 

19974 
2754 
5563 
2318 
6958 
1316 
2361 
802 

7763 
1779 
1066 

10767 
426 

4701 
18108 
17945 
1938 

44302 
0 

6472 
5929 
1508 

29684 
1954 
4023 
5807 
2462 
1418 

13112 
3424 
81 59 
2047 
5615 
1102 
1973 
394 
617 
970 

7739 
8553 
1307 

14531 
17464 
18928 
2036 

46647 
0 

3576. 
5449 

10395 
12767 

567 
3887 
2553 
2095 
6501 
7092 
4769 
9294 
3464 

,6210 
3323 
359 
573 
376 
7 18 

5909 
8659 
226 
944 

17663 
19657 
2139 

30002 
0 

. 8365 
1541 

10921 
12476 

309 
3569 

0 
1650 
2331 

. 7088 
1072 
7262 
3543 
2062 
4463 
5667 

69 
0 

1441 
2881 
6537 

0 
1672 

15176 
20875 

. . 2244 



E~VirOnUWntal Restoration and Wacrte Management Five Y e a r  Plan 
Activity Data Sheet FY95-99 

U - 1 0 4 9 -  - Page : 2 
Date: 02/03/1993 Time: 11:40 

A106 Number: AIZAOP9115 D a t e :  / / 
T i t l e  : 

I 

I: 
I 

PTEO PY 95 PY 96 FY 97 F Y  98 FY 99 

D i r e c t  6 2 10 10 7 
Indirect  2 1 4 4 3 

OE 1,106 3,521 11,963 46,655 44,629 
CE 0 0 0 0 0 

L I  0 0 0 0 0 
GPP 0 0 0 0 0 

'k! 

TOTAL 1,106 3,527 11,963 46,655 44, 629 .i. 

I FTts FY 95 FY 96 FY 97 R 98 ?I! 99 !-; 

. .  

11 
4 

D i r e c t  2 '  4 2 12 1 Indirect  1 2 ' 1  4 
I . .  

i- 

.- 

- Tiger llbu Cro~mruforencom 
Tiger Toam Finding Numberr Iws/cF-S D a t e :  10/28/1992 

Tige r  Team Finding Umber: rooS/cr-Ol Date: 10/28/1992 
T i t l e :  RISK W E M E R I T  

T i t l e :  ENVIRONIIEIOTLLL RESTORATION 

1 
Tige r  Team Finding Number: IWS/CF-02 Date: 10/28/1992 

Tige r  Team Finding Numberr mS/Cr-7 D a t e r  10/28/1992 
T i t l e :  ENVIRONMBHTAG RESTOR&TIOIO 

T i t l e :  ExtV1-U ltESTORATIOW 
Tige r  Team Finding Iumbarr rwS/Cr-lO Date: 10/28/1992 

Tige r  Team Finding Number: IWS/C?-ll D a t e r  10/28/1992 

Tiger Team Finding munberr ms/cF-12 Dater 10/28/1992 

Tiger  Team Finding Numbers IWS/EMPF-l Date: 10/28/1992 

T i t l e  : ENV1R-U RESTORATION 

T i t l e :  EzwIROHHl!ST~ IWSTORATIOH 

T i t l e :  EMVIROUMEtPl!AL RESTORATION 

T i t l e  8 EIWIR-AL RESTORATIOU 



Environmental Restoration and Waete Management Five Y e a r  P l a n  
Activity Data sheet -95-99 

AILA-.1049- - .Page: . 4 
Date: 02/03/1993 Time: 

- p ~ l l l s l l ~ l l ~  LSVBL (Dollarm i a  Thoumandr) 
BCR CODE mr 95 FY 96 ry 97 FY 98 F Y  99 

EW20 1030 1 4,620 4 ,  173 44,302 46,647 30,002 
3 5 ~ ~ 2 0  100 0 0 0 0 0 
39EW2 0 100 0 0 0 0 0 

0 0 0 3 SZU2 0 1 0 0 0 0 

TOTAL 4,620 4, 173 44,302 46,647 30,002 

- 
TOTAL 4,620 0 1 ,106  

i. I :  .. .. 
I 
5 
'i 

a 

I. 

1 I 

BLR CODE H 95 R 96 mr 97 R 98 Fy 99 

EW2 0 103 0 1 1,106 3,1527 11,963 46, 655 44, 629 
3 SEW2 0 100 0 0 0 0 .  0 
3 9EW2 0 100 0 0 0 0 0 
39EW2 0 100 0 0 0 0 0 

TOTU 1,106 3,527 11,963 46,655 44,629 

I 

1. Technical Scope: 

The canyon effort addressem the impact to the waterrhed and to the Rio 
Grande am -11 as the shallow alluvial aquifer8 in each of 19 canyons. 
Facilitiem on top of  the moras may Impact the canyonm f r m  outfalls along 
the canyon rima. 
canyono. There are potential releame miter (mainly effluent receiving 
aream) w i t h  radioactive isotopes, beryllium, unexploded ordnance, heavy 
matab, and high explosive contaminants. Wort  contamination is expected to 
be vary low hwel and, therefore, linri'hd removal and institutional 
controls would be rufficient ronmdiation. 
alluvium would ba r-d and dispored of as mixad or hazardous wastes. 
T h i m  activity conmtituter the Resource ConrerPation and ~ e c w e r y  Act  
(RCRZL) ?acility Investigation/Corrective mamuree Study/Correctiva 
maourem Implementation (RP~/CMS/CMI) and Voluntary corrective Actions 
(vcns) for t h i ~  operable unit (ou). 

Same facilities and firing sites are located in the 

It im unlikely that soilo and 

2. Actidtiem Completed to Date: - rnlrcllm c0utinu.d 



ALLP 949- - 

- I~ARRATXVI Continued 
submit RFI work plan in FY97. 
Initiate Phaae 1 RFI field investigations in FY98, which progress 
beyond FY99. 
contaminant distribution within the ou. 

* All the sampling is phased such that when sufficient data for a 
corrective measures decision are available, sampling can be halted. 

* .  VCAE will be conducted based on availability of funding and waate 
dispoeal capacity. 
nost aampling coot8 will be.amsociated with subcontracts. 
LAWL DirmCt F T E m  are projected to range from 2.0 to 12.0. 

Theme investigation6 include field sampling for 

' 

. 7 .  Key msumptions:. 

m y  asmumptionm for implementing the LAWL Environmental Restoration (ER) 
Program am scheduled include: sufficient subcontracting capacity, 
suf f icient analytical capability (especially mixed -wamte) , adequate 
funding as needed, timely review and approval of Hazardous solid Waste 
Amendment8 (HSWA) documontation by EPA. Funding estimates are based upon 
the best professional judgment of the effort required to m e t  the 
deadlines of the HSWA module am mpecified by EPA in the RCRA operating 
permit. Am the Program developm a himtorical record of these activities, 
funding will bo adjusted to accurately reflect historical experience in 
these tamkr. 

Key assumptions used to prepare scope, cost, and schedule baselines are 
presented bedow: 

Bottapos-Up Technique: mnerally, a work 8tatemmnt.and met of drawings 
or mpcifications aro used to "takeoff" matorial quantities required to 
porform each discrete task performed in accomplishing a given operation 
or producing an equipnwnt component. From these quantities, direct 
labor, equi-nt, and overhead cost8 are derived and added thereto. 

* specific Analogy Technique: specific analogies depend upon the known 
coat of an item used in prior symtemr a6 the basis for the cost of a 
similar item in a new systeza. Mjurtments are made to known costs to 
account for difference6 in relative complexities of  performance, 

Parametric Technique: Parametric technique requires historical data 
* design, and operational characteristicm. 

bases on similar syst.nu or mubsystemo. 
performad on the data to find correlatione between cost drivere and 
other 6ystem paranwrtors, such as design or perfoxmance parameters. The 
analysim producer coet equations or cost estimating relationships which 
can be used individually or grouped into more complex modes. 
cost mviw and update Technique: 
examining previaum emtimatem of the bame ptOgram/prOjeCt for internal 
logic, completenemm of scope, assumption8, and estimating methodology. 
Tho esthtem are then updated to reflect the cost impact of new 
conditione or omtimating approaches. 
Direct/Indiroct FTE Assumptions: (1) Direct and Indirect F r E m  are a 

statistical analysis is 

An estimate is constructed by 



- ~ A R R A T ~  continued 
this guidance/information. 

indirectly by ER Program regulatory requirements becaume they will 
impact RFI field work schedules. 
required to m e t  ESWA module schedules and enmure a coat affective 
program. 
The ESWA module schedule must be wrdified to reflect available fundm.' 
The RFI/cnS rchedule for thio Ou currently exceed. the ESWA 
lo-year window. 

Decontamination and Deconrmimmioning (DLD) mchedulea are driven 

Effective DLD/ER integration is 

9. ~gulato~.Dri~ro/Conmequenceo 

Regulatory Driver Affected scope/cost/schedule Conreguencea 

XSWA nodub V I 1 1  W I / G  coat and scheduler Notice of 
ID # Wn0890010515 to achieve identified Deficiency/ 

MILESTONES, which are Notice of 
conrietent with annually Violation and 
approved Inmtallation Work , aeeociated 
Plan penaltier 

Purruant-to the solid Waete Dirporal Act, ar amended by RCRII, as aamnded 
(42 U.S.C. 6901, et meq.) and the ES#A of 1984, a permit.io irsued to the 
U.S.  DOB Lor Alamoa Aroa office and the university of California, doing 
bueineee ao Loo Alamor National Laboratory (hereafter called the 
Permitttae) to operate 8 dirpc; 1 facility at the location rtated above. 

The Podttee mart comply with all the term and conditionr of thir permit. 
This permit conmistm of the conditione contained herein (including the 
attachmento). 
hatardouo waote management activitier comply with all applicable Federal, 
statutory, and regulatory requiremento. Applicable requiremsntr are thoae 
which are found in, referenced in, or incorporated into that veroion of 
RCRII or the regulation8 propnrlgated to RCRA that are in effect on the date 
+hie permit i e  imeued (roe 40 CFR 270.32 (c)). 

Thim permit im irmued in part purruant to the provirions of Section. 201, 
202, 203, 206, 207, 212, 215, and 224 of EslfA, which modified Section. 3004 
and 3005 of RCR~. 
barardoue waoto or baaardour conrtituento from any eolid waete amnagameat 
unit at a treatrarmt, storage, or dis+ral facility meeking a permit, 
regardlesm of the t inm at which the warte war placed in euch unit and 
provider the authority to revbw and U f y  the permit at any time. The 
decision to imrue thim permit is based on the amsumption that all 
information contained in the permit application i m  accurate and that the 
facility will be oporated ae rpecified in the permit application. 
inaccuracies found in the application may be grounda for termination or 
modification of thir permit (roe 40 C?R 270.41, 270.42, and 270.43) and 
potential enforcamant action. 

said conditions are needed to i m u r m  that the Permittee's 

There require corrective action for all releaoem of 

~ n y  

- mamAzltR coatim8.d 
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LOARRATIM Contiaumd 
beyond the current HSWA module schedule. 

- DE8CRIPTIols OF -I DRIVERS 
CAA: 

Clean Air Act (CAA): 
for Hazardour Air Pollutants (NESEAP) during.site characterization and remediation 
activities. 

The Laboratory must comply with CAA National Emission standardr 

CERCLA: 
Comprehensive Environmental Responee, compeneation, and Liability Act (CERCLA): The 
Laboratory must cormply with CERCLA cleanup requirements as directed by DOE order 
5400.4 (CERCLA Requirawntr). 

DOE t 
mpartment of Energy (DOE): 
including DOE order8 in the 5400 urd 5800 serier (e.g., 5400.4, CERCUL mquirements; 
and 5820.2A, Radioactive Waste Management). 

The Laboratory must comply with DOE requirements 

FED: 
Federal (FED): 
(e.g., EO11988, Floodplain management; E011990, Protection of Wetlands; Fed. 
Facilktier compliance Act; Atomic Energy Act; C Nat'l Hietorical Praservation Act. 

The Laboratory aurt comply with a variety of federal requirements 

NEPA-Rt 
National mvirommntal Policy Act (=PA): 
requiremont8 for rito characterization and remediation activities and RCRA TSD 
activities as set forth in DOE order 5440.1E (Implementation of m A ) .  

The Laboratory must comply with NEPA 

' 

OSRA: 
Occupational safety urd Roalth Act (OSEU4): 
requirement. under OSBA while implementing site characterization and remediation 
activities, and RCRA TSD activitier (..go, 29 CIR 1910.120). 

The Laboratory must comply with DOE 

R3004: 
3004(U)r ,The Laboratory must comply with the Razardour and Solid Waste Aamndmente 
(aSWA) 3004(u) and (v) ra'quiremantr of the Laboratory's R C m  operating pezmit. The 

. 881~~ module.wao effective nay 23, 1990. 

RCRA: 
Roeource Coneenration and Rocovery Act (RCRA): 
Treatmant, storage, and Dirpoeal (TSD) requirement6 under the Laboratory's RCRA 
operating permit. 

The Laboratory met comply with RCRA 

ST x 
State (8T)t The Laboratory must comply.with New Ilcrxico State statute8 (e.g., 
aazardoue Waste Act of 1977, Radiation Protection Act of 1978, and solid Waste Act of 
1990) . 

.? 

.... ._.. - .-. 

... .. . 
L: 



Direct 0 0 0 0 0 
Indirect 0 0 0 0 0 

m,Wm Imn5 (~ollmrm in Thoumandm) 
BCR C a t .  FY 9s FY 96 Fl! 97 FY 98 FY 99 r 
OE 1, e38 0. 0 0 0 
CE 0 0 0 0 0 
6PP 0 0 0 0 0 
LI 0 0 0 0 0 

TOTAL 1,638 0 0 0 0 

I 

?Y 98 Ip 96 FY 97 98 PP 99 

ADS I: -1066 
Title : 
Transferred in i t 8  entirety: 
E x p l a n a t i o n  of Change:  

Same ADS as ADSlO66. L 

Direct 0 0 0 0 0 
Indirect 0 0 0 0 0 I 

A186 Number: ALLAoP9115 
1ritl.t I Data: / / I  
I I 

MI- 

niloetone No.: 06019025 
T i t l e :  TBCBWICAL SUPPORT DOC. FINAL CoIIpIL&TIolo 
Planning Date T8rg.t  Data L e v e l s  BQ Keyword: ,pA 
01/29/1993 01/29/1993 

I 

D r i v e r  lame: -A Driver Reference: UEPA I 
PRES- I10 Tiger Team: Y Program Bxecution Guidance: 1 

Roadmap: I Currant  mar workplan: Y Safety and B e a l t h :  - contimru4 
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Date: 02/03/1993 ~ime: 

i 

P-IHQ Continuad .. 

PTES FY 9s FY 96 FY 97 PY 98 F Y  99 J 

Direct 0 0 0 0 0 
Indirect 0 0 0 0 0 

r-. 

1 

i 

. W E %  (Dollars in Thorrsanda) 
p a t .  Iy 95 FX 96 FY 9 1  PI 98 FX 99 

- TOTAL 1,638 0 0 0 0 

m e  ET 9s R 96 F!t 97 R 98 IF1 99 

Direct 0 0 0 0 0 
Indirect 0 0 0 0 0 

I - 
- 
i 
LL 

1,638 0 0 ' 0  0 
CE 
6PP 
LI 

0 
0 
0 

0 
0 
0 

0 
0 '  
0 

0 
0 
0 

0 
0 
0 

- ~igor Toam cromsrmforoncos 

- -91-98 aD8 Cmsmmforo~mos 
ADS #: -1066 
Title t 
Transferred in ita entirety: 
Explanation of Changer 

saaw ADS a0 ADs1066. 

- l u ~  

Hileetone no.: 06019025 

IPlanning Date Target Date Level: HQ Keyword: SA 

D r i v e r  # a w t  NEPA Driver Reference: NEPA 
PRIGSEEIT IU Tiger Team: Y Program Execution buidancet Y 

- NI- ~ t h l I . d  

'Titlet TBCBloICAL SUPPORT DOC. ?IWILlr COHPILATIOU EA 

01/29/1993 01/29/1993 

Roadmap: Y Current Y e a r  workplan: I safety and Health: 
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' 1  . .. - TARGET Continued 

EW20 1030 1 l8 638 . o  0 0 0 
3 SEW2 0 10 0 0 0 0 . o  0 i 
3 9EW2 0 10 0 0 0 0 0 0 
39EU20100 . 0 0 0 0 0 

.-i 

- 

f 
PARGET LEVEL , 

1. Technical Sc0p.r 

A draft of content6 of the Technical Support Document has been 
completed. 
Initial draft. of aoction6 of the Technical Support Document have been 
completed. 
Initial biological and cultural survey6 of the site have been 
completed . 

* A Department of Energy (DOE) Environmental chocklist has been submitted 
to DOE to provide information for DOE to determine the appropriate 
level of NBPA documentation required for the RCRA MWSD?, which is 
anticipated thm ~ocond quarter of m 9 3 .  

3. current Y e u  ( ~ ~ 9 3 )  mmcriptioa: 

Initial draft of Technical support document will be completed. 
Biological and cultural surveys and initial pre-operational survey will 
bo comphted. 
Report8 on cultural reaource6 will be submitted to stato sietoric 
Preservation officer. 
Report. on biological resourcorn will be submitted to United statem Pimh 
and Wildlife. 
nininul 1.08 Irlanme National Laboratory ('LML) Direct m l l  ~ i m s  
Equivalent6 ( m e )  (1.0) kcause moat effort will be subcontracted by 
LANL or DOE. 

. 

This Activity Data sheet (ADS) im partially funded by rY92 dollare. - m t v I  Coatiauod - -  
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Date: 02/03/19.93 Time: 

- IURIUTIVE Continued 
cost Review and Update Technique8 
examining previous estimates of the 
logic, completeness of scope, assumptions, and estimating methodology. 
The eetimatee are then updated to reflect the coet impact of new 
conditions or eetimating approaches. 
Direct/Indirect FTB AEsumptions: (1) Direct and Indirect FTEs are a 
part of operating expenditures (OE) only, (2) Indirect resources ( S  and 
fide) are based on Diroct FTE effort, (3) After estimating Direct FmS, 
Indirect cost is derived am a percentage (81.0%) of the Total Cost of 
Direct FTB salary plum fringe, and (4) Indirect FTEs are calculated by 
dividing the total esthted Indirect cost by the cost per Indirect PTE 
aupplied by the LA#L Indirect Program Office. 

+ fringe) for Direct labor are used, (2) Official LAWL escalation rates 
am published in the WLWL Financial Managemenkt Handbook are used, (3) 
General naterialm and Servicom (ms) is based on FY92 ER Bus costs, 
and (4) najor procurmment (contracts, large purchaee orders), is 
estinratod separately from cmmral M&s# it i m  not ba8ed on prior  par^' 
major procuren~ent. 

An estimate is constructed by 
program/project for internal 

Coot Estimating Amwmptions: (1) Official LA#L salary factors (salary 

The cost estimate was prepared by using the cost review and update 
technique. 
the mama program/project for internal logic, completeness of ECO~O, 
a~mumptionm, and estimating methodology. The estimates are then updated 
to reflect the cost impact of new conditions. 

An estimate i m  constructed by examining previous estimates of 

ADS epaciffc amsumptione are am follows: 

LML will proaeed- with the davelopmsnt of an EA for the MWSDF. 
in mcheduled to b eccmplete and submitted for DO8 review prior to any 
decision being rendered on an BIS. 

* kchaeological/biological sumeye will be conducted for the mSDP 
proposed mites. 
This ADS i m  non-paramtric. 
All activitime h a m  been reviewed and costs estimated where applicable. 

The EA 

8. Key Issuemz 

The key issue needing resolution in order to meet the established 
milemtonem io DOE'm determination of the lovel'of NEPA documentation (EA 
or EIS) for-the facility. 

9. Regulatory Drivere/Conmequences: 

Regulatory Drivmr Affected scope/cost/schedule ' Consequences 

8- nodule VI11 RFI/CMS cost and schedules Notice of 
ID # NN0890010515 to achieve identified Deficiency/ 

XILESTONES, which are Notice of - -m CODti8U.d  



, 

.-. .: : 
,'I : 
19.) 

Envlronmen 
ACtiVity.Data sheet FY95-99 

ALLA-1066- - 
Date: 02/03/1993 Time: 

. Thie decrease in funding result8 in increaeed r i s k  to the Program am 
thim decrease8 contingency/manageamnt rememe to cover unanticipated 
Program requirements. 

.. . .. 

2. Impact6 on Wtyears: 

No funding requeeted. 

- DSSCRIPTIOH OF Y R T  DRIVERS 
CAA: 

Clean Air Act (CM): 
for Iiazardous Air Pollutante (NESW) during site characterization and remediation 
activitiea. 

The Laboratory m u m t  comply with CAA National Emission Standards 

CERCIA: 
compreheneiva Environmental Response, compen8ation, and Liability' Act (CERCLA) : 
Laboratory mmt comply with CERCLA cleanup.requiremsnte ae directed by DOE order 
5400.4 (CERCLA Requiremonte). 

The 

DOE : 
Department of Energy (DOE) t 
including DOE order8 in the 5400 and 5800 eerie6 (e.g., 5400.4. cERQlA Requirements; 
and 5820.2A, Radioactive Waete magemant). 

The Laboratory muet comply with DOE requirements 

FED: 
Podoral (Z'ED)r 
(e.g., E011988, Floodplain Hanagemant# E011990, Protection of Wetlands; Fed. 
Facilitiee Compliance Act; Atomic Energy Act; & Nat'l Iiietorical Preservation Act). 

The Laboratory muet comply with a variety of federal requirements 

NEPA R: - 
National Environmental Policy Act (HEPA): 
requiremente for e i k  characterization and remediation activitiee and RCRA TSD 
activitiee am met forth in DOE order 5440.lE (Implehntation of NEPA). 

The Laboratory muat comply with UEPA 

war 
Occupation81 Safety and Eealth A c t  (0sIm)t 
requirement. under 08- whila implementing mite characterization and remediation 

The Laboratory m e t  comply with DOE 

. activitiee, and XCRA TsD activitidm (e.g., 29 C m  1910.120). 

R3004: 
3004U: 
(SSWA 3004(u) and (P) requiremente of the Laboratory's R C m  operating permit. 
BSWA nKsdule wae effective May 23, 1990. 

The Laboratory m e t  comply with the Iiaxardous and Solid Waete Amendmentr 
Tho 

RCRA: 

- DESCRIPTIOI 01 -T ORIMRIl Comtinud 
Reeource Coneemation and Recovery Act (RCRA): The Laboratory must camply with RCRA 
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Date: 02/03/1993 Time: 

operationo office: ALLA I D  No.: 1067- Last update: 02/03/1993 
ADS Titlet RCRA XIXED W A S T E  BTORAGE/DISPOSAL FACILITY 
WBS NO.: 1. 4. 2. 6. 6. 1 Category: ER Appr.: D FYP: FY95-99 f. 

Project Tit1e:RCRA MIXED STORAGE/DISPSL Facility/WAG:B/A 
Inetallation: LOS ALMOS NATIONAL LABORATORY CID: ACEN636 
Line Item No.: TPC: 0 TEC : 0 
contig : 0 % Overhead: 7 

- _. 

coat Loct L Sched. Loc: L scope Loct L 

P.0. POCt BITNER, A. 
EQ POC : BARRIS, R. 
Auxiliary Fields: 1. HI' 2.. 

Phone: 505-845-4606 
Phone: 301-903-8199 

3. 

ELW: 0 TRU: 0 TRUMIX: O L L W :  0 Urn: 0 BAS8 0 SANT: 0 GTCC: 0 

-RY DRIVIRS 

CAA t Y CWA: 1 SDWA: 1 RCRA: Y 3004U: ]I TSCA: t J  CERQlAt Y 4 

NEPA: Y DOE: Y OSHA:Y I A G : ~  ORD : u  ST t~ TRI : w  PED:Y 

rrrrrrry muldfng Profil. 
Et95 DRIVER CATEGORY 

BLR FY93 APPR R 9 4  PRES FY94 lLppR - PRIORITY1 TARGET PRIORITY1 r 
OS 3, 032 
CE 0 
GPP 0 
LI 0 - 
TOTAL 3, 032 
-5 I 

Dir-P 6 .  
Ind-P 3 
Dit-T . 6  
Id-T 3 

2 859 
0 
0 
0 

2,859 

0 . A  0 
0 B 0 

0 D 0 
E 0 

0 P 0 
G 0 
E 0 
I 0 

0 c 11,973 

TOTAL 11,973 

0 
0 
0 
0 '  
0 
0 

0 
. o .  

0' 

0 

0 
0 

8,251 
0 
0 
0 
0 '  
0 
0 

8,251 0 

eLlllllIlO LEWIm (Dollarm in ~ m m d m )  
FY 95 FY 96 FY 97 PI 98 FY 99 

11,973 1,679 2,054 S, 073 6,653 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

11, 973 1,679 1,054 5,073 6,653 
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i - - N I L B S ~ S  continued 
Description: 

Complete preliminary deeign of MWSDF, doing engineering trade-off etudiee to 
determine preferred facility parameters to eerve a6 a bamis for final (Title 11) 
design. 

_1 

... 

nilestone NO.: 01029030 
Title: TITLE I1 DESIGN 
Planning Date Tug8 t Da to Level: HQ Keyword: SA 
10/24/1994 10/24/1994 
Driver Name: RCRA Driver Reference: HSWA ) I O D ~ ~ $  
PRESENT IN Tiger Team: Program Execution Guidances Y 

Deecription: 
Roadmap: Y current Year workplan: Y Safety and Health: 

complete detailed design of  MWSDF. 

nileatone NO.: 01049035 
Titles FACILITY CONSTR~~CTION 
Pluming Date Target Dam Level: HQ myword: k 
09/26/1996 09/26/1996 
Driver #mo: RCRLL Driver Reference: 8- W O D U L B  
PRESENT I10 T i g a r  Team: Program Execution Guidance: I . 
Description: 

Roadmap: Y Current Year workplan: Y safety and Health: 

Complete MlsDF conotruction activities. 

nileatone No.: 01079040- . .  
Title: RECEIPT OF RCRA PERMIT 
Planning Date Target Date Level: EO Keyword: SA 
06/13/1996 06/13/1996 
Driver Name: 3004U Driver Reference: HSWA MOD= 
PRESENT 110 Tiger 'ream: Program Execution Guidance: Y 

Descriptions 
Roadmaps Y Current Y e a r  Workplan: Y safety and Health: 

Complete pemdtting proceeo with the state of 10- wbxico. 
8tsrt-p Op.r8tiOn of MUSD?. 

Required prior to 

SUB-DESC: D DESC: ~ R C R a / C E R C L &  
PROGRAM: EM TI-: RCRLLMMID? 

BCR CODE -93 APPR FX94 PRES FT94 APPR PLMi PRIORITY 1 TARGET PRIORITY 1 
?TO5 DRIVER CATE6ORY 

BW2 0 10 3 02 3,032 2,859 0. A 0 0 0 0 
3 5 ~ ~ 2  0 100 0 0.  O B  0 0 0 0 - FY95 DRI- -Y C0ntinu.d 
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- HAUUATIM C O n t h U d  
system far detecting t h e  re lease of gaseous o r  l iqu id  contaminants, 
decontamination and leachate treatment f a c i l i t y ,  and temporary w a s t e  
storage enclorrure. N o r m a l '  site requirements such am roads, u t i l i t i e s ,  
parking areas, of f ice  buildings are a lso  provided. o t h e r  activities within 
t h e  scope of t h i s  project  include completing the  necessary documentation 
f o r  safety [Preliminary Safety Analysis Report (PSAR) and Final Safety 

. m a l y a i r  Report (FSAR)], National Environmental Policy Act  (NEPA) 
(Environmntal Ammeeoment (EA) and/or Environmental Impact statement 
(EIS)), permits (Part B and conmtruction permits) and performance 
arrsessrmsnt. The WEPA activitimo are funded out of ADS 1066. 

2. Activi t ieo completed t o  D a t e :  

Act iv i t ies  completed up through R 9 2  includo LIw8DF Alternativrr Design 
studieo, preparation of t h e  Engineering study (conceptual Design 
-port), ~ D F  a i k  ourveys and .valuation, ~ S D F  site select ion,  
qua l i ty  assurance plan, project  planagenmnt plan, a d r a f t  ou t l ine  for 
performance assesswnt  report ,  and proliminary waste volume.and 
c e r t i f i c a t i o n  studias.  
The d r a f t  Engineering Study/conceptual Design Roport was  completed i n  * 
FY92 

3. Current Year  (FY93) Detmcription: 

The coot and ?ul l t inm Equivalent (m) levo10 increase in FY93 as the  
project nmmm into t h e  T i t l e  I Design Phaee and re1at.d project  
a c t i v i t i e s .  mtivitiem during II93 includ.: 

* complota Performurco ~omosarwnt. 

* continurn Preparation of P U .  
LOB Alamos National Laboratory (W) Diroct m m  emtinutod a t  6 .0 .  

completo Waoto ce r t i f i ca t ion  Plan and Update Waste Inventory. 
complota T i t l e  I Design and P i t  Liner Modeling and val idat ion study and 
i n i t i a t e  mni to r ing  and Alarm 8ymtea. 

Procure muor for Collecting s ik mtteorologic D a t a .  

This Activity D a t a  sheet (ADS) im par t i a l ly  funded by FY92 carryover 
d O U S r 8  

4. Budget Y o u  (-94) Descriptions 

Actidtiem during ?YO4 includos 

carpplot. nodoling and Uarm Syokm Validation Study and i n i t i a t e  T i t l e  
I1 msign. 
complete i n s t a l l a t i o n  of mteorologic  Tower and init iate Dr i l l ing  Deep 
w e l l ( m )  f o r  site raonitoring. 
update Waste certificate Plan and waote Inventory. 
continue Preparation of P s m .  
Conduct Baseline Site Survey. - xmnkrrv~ Continued 



I Environmental Restoration and Waste Management Five Y e a r  P l a n  
Activity Data sheet FY95-99 

ALIA-1067- - . :  Page: 7 
Date: 02/00/19~93 Time: 12:ll 

- lsARRATIM continued 
Bottom-Up Technique: Generally, a work'statement and set of drawings 
or specifications are Used to "takeoff' material quantities required to 
perform each dimcrete taak performed in acconrpliehing a given operation 
or producing an equipment component. From these quantities, direct 
labor, equipmclnt, and overhead costs are derived and added thereto. 
specific Analogy Technique: 
cost of an item used in prior aystenm as the basis for the cost of a 
mimilar item in a new mymtem. 
account for differencem in relative complexities of performance, 
design, and operational characteristics. 
Parametric Technique: 
databameo on similar system or subsyatemm. 
perfornmd on the data to find correlations between cost drivers and 
other system paramterm, much am design or performance parameters. The 
analymis producem cost equation6 or cost emtimating relationships which 
can be used individually or grouped into more complex modes. 
Cost Reviw and Update Technique: An emtimate is conmtructed by 
examining previoum estimatem of the m a m a  program/projoct for internal 
logic, completeness of scope, aseumptionm, and emtimating methodology. 
The emtimatem aro then updated to reflect the coat impact of new 
conditionm or estimating approachem. 
Direct/Indirect FTE A ~ a ~ t i o n s r  (1) Direct and Indirect m m  are a 
part of operating expenditurem (a) only, (2) Indirect resources ($ and 
?TEs) are based on Direct ET8 effort, (3) After eotimating Direct =E, 
Indirect coat im derivsd as a percentage (81.0%) of the Total Cost of 
Direct FTE salary plus fringe, and (4) Indizect FTBm are calculated by 
dividing the total emtimated Indirect comt by the cost per Indirect rn 
supplied by the LMlt Indiroct Program office. 
coat Emtimating maumptioxmr (1) official tAloL salary factors (oalary 
+ fringe) for Direct labor are umed, (2) official LAlst emcalation ratem 
am publimhed in the LAlRL Financial nanagoamnt xiandbook are used, ( 3 )  
Gcmeral naterials and Services (BUS) ie baeed on FY92 ER nis costs, 
and (4) najor proourenmnt contractm (large purchase ordorm), io 
estimated separately from General MS, it im not bamed on prior years' 
major procurenmnt. 

specific analogies depend upon the known 

Adjustments are made to known coats to 

Parametric technique requires historical 
statistical analysis im 

The coot emtimate war prepared by uring the cost review and update 
tachnique. 
the o.1w program/project for internal logic, cmleteneos of scope, 
assumptions, and oetimating methodology. The estimates are then updated 
to reflect the cost impact of new conditions. 

An emtimate is conmtructed by examining previous emtimates of 

? 

! 

, .  
, :  c: 

" 

i 
1 

 AD^ mpecific amaumptionm aro aa follm: 

Title I design work ha6 not yet begun: therefore, the technical scope 
of work, the schodule, and thm emtimate for this  AD^ reflect the 
Project Leader'm, schedulerOs, and emtimator'm best judgment as to what 
will be performed. 
This ADS containm no SmUm. Scheduling and coating valuer - -vB Continued 
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I - IARRATIV~ Continuod .... 
202, 203, 206, 2 0 7 ,  212, 215, and 224 of HSWA, which modified Sections 3004 
and 3005 of RCRA. Theee require corrective action for all releaaes of 
hazardous waste or hazardous conetituente from any solid waste management 
unit at a treatment, storage, or disposal facility seeking a permit, 
regardleme of the time at which the waste wam placed in such unit and 
provider the authority to review and modify the permit at.any time. The 
decimion to iemuo thio permit ie barnadan the asbumption that all 
information contained in the permit application im accurate and that the 
facility will ba operated am specified in the permit application. 
inaccuraciee found in the application may be grounds for termination or 
modification of thio permit (see 40 CFR 270.41, 270.42, and 270.43) and 
potential enforcement action. 

Any 

The primary regulatory driver for thie activity is the BWOA module of the 
Laboratory's RCRA operating permit, .which require6 corrective actions under 
RCRA eections 3004(u) and (v). 
Comprehenmivo Environmental Response, compensation, and Liability Act 
(CERCLA), am specified in DOE order 5400.4. 

The Laboratory must almo comply with 

If activitioe are not funded as mcheduled, the Laboratory will rimk not 
having a facility available to receive miamd waste when remedial maburem 
begin, including VCA.. Thio could lead to noncamnplianco with the 
Laboratory's RCRA operating permit. . 

1. Impact. on IP95r 

*' In order to meet targot funding levelm, funding will be decreamed by 
' $3,722K. . 

ThiB docrear. in funding rosultm in increamed riek to tho Program am 
this decreames contingency/managemnt remerva to covm,unanticipatad 
Program requirepentm . 

2. Impacts on Outyoarm: 

In ordor to meet target funding levels, funding adjurtmentm are required 
in Pp97-98 ($SoOK; $1,000~; rempactively). 

Thin decreame in fudnign results in increamed risk to the Program ab thie 
docreams contingoncy/managemant remerve to cover unanticipated Program 
requirementr. 

! 
.. : 
'i 
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Operations Office: ALLA ID No.* 1071- . Last update: 02/02/1993 __ 

Project Tith:TA-O, 1st 26, 738 74 Pacility/WAG:N/A' . . --: 

.. ADS Title: TA-0, 19, 261 73, 74 
WBS NO.: l o  40 2 .  60 1. 4 category: ER Appr.: D 
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TPC: 0 TEC : 0 
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PLAllIlO LSNIL (Dollar. in Thoamand.) 
FY 95 FY 96 FY 97 ?Y 98 FY 99 

148 973 16,396 6,472 3, S76 6,365 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

TOTAL 14,973 161 396 6,472 3 ,576  8 ,365  
-119 LlMt Continued 
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- ~T94-98 ADS Crommrmferencom Continued 
Transferred in ita entirety: 
Explanation of change: 

same ADS aa ADS.1071. 

1 1 

~~~~~~ ~ 

Mileatone NO.: 04014130 
Title: EPA/ImD DRWT OF PE1 REPORT COMPLETE 
Planning Date Target Date Level: EQ Keyword: SA 
10/24/1996 10/24/1996 
Driver Name: 3004U Driver Reference: ESWA MODULE 
PRESENT IN T i g e r  Toam: Y Program Execution Guidance: Y 

Deecription: 
Roadlaap: Y Current Y e a r  Workplan: Y Safety and Realth: 

A draft phaee one report will be 6ubPnitted to EPA and NMED reporting the results of 
RFI pha6e one investigations. . 

Milestone No.: 04014330 
Title: EPAINMED DRAFT; COMPLETION OF RFI 
Planning Date Target Date Level: EQ Keyword: SA 

Driver N-: 30040 Driver Reference: E m A  MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

bocription: 
The BSWA module raqukee roporting of &I result.. 
delivered to EPA and NMED. 

02/08/1999 02/08/1999 

Roadamp: Y Current Pear Workplan: Y Safety and Realthr 

The draft report will be 

Hileitone NO.: 04015130 
Title: EPA/NmD DRAFT OF CMS PLhN C O W T E  
Planning Date Tarwt Date Levels EO Keyword: SA 
08/12/1999 08/12/1999 
Driver Warner 3004u Driver Roferencez RSWA WOOULE 
PRESENT IN Tiger T€iam: Y Program Execution Guidance: Y 

macriptionr 
Roadmaps Y Current Y e a r  workplan: P Safety and Eealth: 

The draft CMS report will be submitted to EPA and NMED, as required by the operating 
permit . 

.. . _ .  il . 

: 
I - 
.. . 
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. ;. - RARRATIM continued J 
landfill, airport incinerator, mortar impact areas left by: the Army, . .. . 
surface dispomal mites, septic tanks, sewage disposal plant., vehicular . -  

maintenance ~ i t ~ ,  fuel tanks, and outfall area.. The operable unit 
includes private property, Lo8 Alamos and Ganta Fe County land, 
States Forest service land, and General Accounting office .(GAO) land. . 

Potential contaminants include radionuclides, unexploded ordnance, organic 
chemicals, heavy metals, high explosivas, solvents, and hazardous 
chemicals. Potential remedial alternatives vary from selected removal to 
in situ remediation. 
and Recovery Act (RCRA) ?acility Invastigafion/corrective 'Masure8 

corrective Actions (VCA) for thio W. 

. :  

.. .i United .... 

This activity constitutes the Resource Conservation 
'I :: .. Study/Correcti- neasures Implemmntation (RFI/CMS/cXI) and Voluntary .. 

I : . . 

3. Current Year  ( ~ ~ 9 3 )  Doscription: 

* continue =I. I .  

* conduct VcAa ar appropriate. 
nort sampling and analysia costa will be asrociated with subcontracte. 
m a  Alamor rational Laboratory (w) Direct m l l  ~ i W r  Equivalent. 
( m a )  projectod at 2.0. 
Thir Activity Data Sheet'(AD8) i s  partially funded by ET92 carryover 
dollar8 . 

2. Activities Completed to Date: 

* 
Preliminary asmemsment/rite inspection (PAISI) . document oubmitted to 
Environmental Protection Agency (-A) Region VI, October 1967. 
SwHtl report eubmitted to EPA Region V I  and N e w  Mexico Envirommntal 
Inproventant Divirion  ID), December 1988. 

4. Budget Y e a r  (FT94) Dercription: 

continue WI. 
Conduct VcAl ae appropriate. 
nort sampling and analysir costs will be associated with subcontracts. 
wI1& Direct ETlEu projected at 8.0. 

5 .  Planning Y e a r  (=Ob) Derncription: 

Continue -1. 
conduct Vcm as appropriate. 
Moot sampling and analysia costs will be associated with subcontracts. 
w Direct PTEs projected at 11.0. 

6. Outyears (FY96-99) Description: - Continued 
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- ~ T f M  continued 
dividing the total estimated Indirect cost by the cost per Indirect FTE 
supplied by the UUJL Indirect Program office. 
cost Estimating ASSUIIIptiOnS: (1) official LA~PL salary factors (salary 
+ fringe) for Direct labor are used, ( 2 )  official LANL escalation rates 
as published in the LANL Financial Managemsnt Eandbook are used,.(3) 
General materials and services (MLS) im based on FY92 ER Mcs costs, 
and (4) Major procuremnt (contracts-, large purchase orders), is 
estimated separately from deneral BUS, it im not bared on prior years' 
major procurement. 

The'cost estimate was prepared by using the cost review and update 
technique.. M emtimate im constructed by examining previous estimateo of 
the same program/project for internal logic, completenems of scope, 
asmumptions, and emtimating methodology. The estimator are then updated to 
reflect the coat impact of new conditionm. 

ADS specific amsumpationm are as followm: 

The RFI work plan ham been submitted but not approved; therefore, the 
field work is not parametric and reflects the work plan. Activities 
scheduled beyond the field work are primarily parametric and reflect 
the project leader's, scheduler's, and emtimator's best judgment ar to 
what will be performed. 
The RFI work plan was submitted to EPA in May, 1992. upon approval 
of the work plan, those elements of the technical scope of work, 
achedule, and/or estimate requiring adjustment will be the basis for a 
Baseline change Proposal (BCP) submittal and will be incorporated when 
approved. 

8. Key Isrues: ~ 

Funding ir the primary key irsue. 
for deliverables (milertones), funding murt remain within an 
appropriate rang.. 
accomplishing scheduled work and result in milestones being pushed out. 

alro a significant key imsue. 
the required time for accomplishment of field work and the analysim of 
mamples. 
analytical capacity and reduce program costs. 

mtoraga/dimposal facility is planned for dimpomal of ER generated waste 
at LMII;. 
Framework and risk assemrment studies must be completed under ADS 2105 
and guidance/infomaation provided to the OW project leaders. 
consistent technical approach to site characterization ir dependent on 
this guidance/information. 
The BmA module schedule mumt be modified to reflect available funds. 
The RFI/cns schedule for this OU currently exceeds the BSWA module 

To be able to meet the requirements 

Delaying or deferring funding will caume delays in 

Availability of contractor suppott, including analytical support, is 
contract support must be available at 

nobile field laboratories are being constructed to enhance 

* Inmufficient mixed waste dispomal facility capacity. A mixed waste 

* 
A 

- IaARulTIvE C0ntirru.d 

i 
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r- - RARRATIVE continued 
RFI report, CMS work plan, CB@ report, and VcA plane, as appropriate. 

mtailed milestones for major phase6 of field work cannot be identified 
until the RPI work plan has been completed. 

Key decision points under DOE order 4700.5 for'xajor system Acquisition 
and Major Project6 are linked to the RFI work plan, RFI report; CMS work 
plan, CXS report; and VCA plana . 
OU project management documentation is included in the RFI work plan, CH8 
work plan, VCA plane. 
in the RFI report, Cns report, and VCA plans, ar appropriate. 

Surveillance and maintenance plane will be included 

. Readiness reviewe will be completed am part of the RFI work plan,' CMS work 
plan, and'VCA plane review. 

1. Impacts on FY95: ' 

. In order to meet target funding levelr, funding will be decreased by 
$3,66lK. 

This decrease in funding result6 in increased risk to the Program as 
this decreases contingency/management resenre to cover unanticipated 
Program requirements. 

2. Impacts on outyeair: 

In order to met target funding levals, funding adjuetmento are required 
in ?YO6 ($Z,OOOK). ' . 

Thir decrease in funding resultr i o  increased risk to the Program as this 
decreames contingency/managnmnt reserve to cover unanticipated Program 
requirawnte . 

WBCILIPTTQI OF -r D1LIvR8 

clean Air Act ( C M ) ,  
for Eazardoum A i r  Polluntant6 (HESWAP) during mite Characterization and remediation 
activities. 

The Laboratory murt cormply with CAA National EmLeeion Standard8 

Comprehenaiw Environan?ntal Reeponre, Compensation, and Liability Act (CERCLA): The 
Laboratory m o t  ccmrply w i t h  CERCLh cleanup requirenrents a6 directed by DO8 Order 
5400.4 (CERCLh Requiremento). 
DBSCRIPZIOR OF -RX DRIVERS C0ntinu.d 

I 



operationm office: ALLA ID NO.: 1078- Last Update: 02/02/1993 
ADS Title: TA-1 
WBS No.: 1. 4. 2. 6. 1. 5 Category: ER Appr.: D FYP: FY95-99 

? 

a 

operationm office: ALLA ID NO.: 1078- Last Update: 02/02/1993 
ADS Title: TA-1 
WBS No.: 1. 4. 2. 6. 1. 5 Category: ER Appr.: D FYP: FY95-99 

E 
21 801 2, 538 0 F 

? 

a 

0 
0 

Project Tit1e:TA-1 REMEDIATION PaCility/WAG:N/A 
Installation: Lo8 ALAHOS NATIONAL LABORATORY CID: ALENC36 
Line Item No.: TPC : 0 TEC : 0 
contig: 0 % overbeadz 7 
cost Loc: L sched. Loc: n scope Loc: L 

0 
0 

5 

0 
0 

Project Tit1e:TA-1 REMEDIATION PaCility/WAG:N/A 
Installation: Lo8 ALAHOS NATIONAL LABORATORY CID: ALENC36 
Line Item No.: TPC : 0 TEC : 0 
contig: 0 % overbeadz 7 
cost Loc: L sched. Loc: n scope Loc: L 

0 
0 

5 

FTEa : 
Dir-P 9 I Ind-P 4 

F.O. POC: BITNER, K. Phone: 505-845-4606 
EIQ POC t BARRIS, R. Phone: 301-903-8199 
Auxiliary Fielder 1. ER 2. 3. 

WASTE TYPES ( 8  of m95 Dollarm) 

lmW: 0 TRU: 0 TRUMIX: O L L W r  0 UWM: 0 BLLZ: 0 SAWT: 0 GTCCt 0 

3 
1 

i 
I. 
4 

" 
i 

C 0 0 0 ' 0  
E 0 0 0 0 
I 0 0 0 0 - Dir-T 9 3 

rad-T . 4  1 TOTAL 2,777 0 2#00l 0 I 
p ~ ~ l l l l ~ l o  LEVEL- (Dollarm i n  ~ h o u m a n d m )  

PY 95 P'X 96 FY 97 PP 98 FY 99 

2,777 2,330 5,929 5,449 1, 541 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

TOTAL 2t777 2,330 5,929 5,449 1t 541 
PLAlslSIuG = C o n t i m u d  
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Tranrferred i n  i t a  ent i re ty:  
Explanation of change: 

I Sam0 ADS am ADS1078. 

.- 
-i 
! - - . .  

c- 

I fi 

nilestone NO.: 05014i30 
T i t l e :  EPA/NMED DRAFT OF PH1 REPORT COMPLETE 
Planning'Date Target D a t e  Level: HQ Keyword: SA 
10/12/1993 10/12/1993 
Driver ~amm: 3004U Driver Reference: HSWA MOD- 
PRESENT IN T igor  TO-: Y Program Execution Guidanco: Y 

Description: 
Roadmap: Y current Y o u  workplan: Y safety and Health: 

A draft phame one roport w i l l  be auhrmitted t o  EPA and NMED reporting tha  resu l t6  of 
EVI phaee one inveetigationr. 

Mileetone No.: 05014330 

Planning D a t e  Target D a t e  Level: EQ Keyword: SA 

D r i v e r  ~saplacr:  3004U D r i I m r  Reference: HSWA COWPLIANCE 
PRESENT I N  Tiger Team: Y Program Execution Guidance: Y 

Description: . 

T i t l e :  EPA/NmD DRAFT; C0-I- OF RII 

04/16/1996 04/16/1996 

Roadmap: Y Current Y e a r  workplanz Y safety and Eealth: 

The IiSWA module require6 reporting of RII re ru l t s .  
delivered to EPA and #IIED. 

The d r a f t  report w i l l  be 

- 
nileetono NO.: 05015130- 
T i t l e :  DRAFT CWS COMPLETE 
Planning D a t e  T u g e t  D a t e  Level: HQ Keyword: SA 
11/12/1996 11/12/1996 
D r i v e r  Name: 3OO4u D r i v e r  Reference: HSWA MOD- 
PRESENT I10 Tiger Team Y Program Execution Guidance: P 

Deecription: 
RarQDap: Y Current Yoar Workplan: Y safety and Health: 

The CMS plan w i l l  be preparod and submitted to the EPA and NMED incompliance with 
t h e  HSWA nrodule. 

Milestone No., 05017130 

Planning D a t e  T a r g e t  Date Level: EQ Keyword: SA 
T i t l e :  EPA/UmD D-; COXPLETION OF CMS 

10/01/1998 10/01/1998 
IU-8 C0ntiau.d 
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Technical Area-1 (TA-1) was the original uranium and plutonium processing 
area where the first atomic weapons were fabricated during World W a r  I1 at 
the current Los Alamos Townmite. All of the original structures have been 
removed and extensive dec~asioning and decontamination (DLD) have h e n  
done throughout the area. some underground structures (i.e., sanitary 
waote lines) and contaminated moil may remain in the T~~nsite, even after 
extensive and thorough decammimmioning and decontamination efforts, 
including removal of the acid mewer linea, manhole., and meptic tanks, was 
accoa~plished. This operable unit (OU) consists of potential low 
concentration surfaco and uubaurface contaminated areas which include 
hillmido ourface contamination, di8pos.l area., and moil associated with 
excavated acid sewer lines, manholem, septic tanks, storm drainm, and 
outfallr. About 80 acres (owned by the Department of Energy [DOE], Loo 
Alamos County, and private owners) may rtill contain very low levels of 
plutonium, uranium, fimsion productm, and organic chemicals. Remediation 
is expected to include limited ramoval of small volumes of soil followed 
by diepomal of these amall polumeo. 
Remource coneeation and Recovery -t (RCRLL) Facility 
Inveatigation/corrective Measures study/corrective Weaoures Implementation 
(RFI/CMS/CMI) and Voluntary Corrective ~ctione (van)  for thio ow. 

This activity conatitutem the 

2. Activities Completed to Dater I 
Praliminary A.resemont/Site Inepection (PA/SI) document submitted to 
Environnwntal Protection Agency (EPA) Region VI, October 1987. 
Solid Wamte Martaganent Unit (mull) Report eubmitted to EFA Region VI 
and New Btaxico Bnvironmsntal Improvemant DiVisiOn (-ID), December 

During PY89, preliminary -1 scoping activitiem were conducted. 
Preliminary mcoping for the RFI work Plan began in PY90. 
Archival searcher completed and draft IVI work plan done. 
The RFI work plan was completed in FY92. 
Initiated RFI field investigation in FY92. 

1988 

I 3. current Y e a r  (PY93) Description: 

continue- =I . 
vcm will be conducted ar appropriate. 

* noat of the sampling and analyris costm will be associated with 
subcontractore. 
nine (9.0) Lorn U a m o m  rational Laboratory (W) Fulltime Equivalents 
( m e )  are eutimated for this taek. 
This Activity Data sheet (ADS) is partially funded by FY92 carryover . 

dollar. . 
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Parametric Technique: 
databases on similar system or subsystems. 
performed on the data to'find correlations between cost drivere and 
other system paramotercr, such as design or performance parametere. The 
analysis producem comt equations or cost emtimating relationships which 
can be used individually or grouped into more'complex modes. 
Cost Review and Update Technique: 
examining previoum emtimates of the mama program/project for internal 
logic, completeness of scope, assumptions, and estimating methodology. 
The estimates are then updated to reflect the cost impact of new 
conditions or estimating approaches. 
Direct/Indirect FTE Meumptions: ( 1 )  Direct and Indirect FTEs are a 
part of operating expenditures (OL) only, ( 2 )  Indirect resources ( $  and 
FTEs) are based on Direct FTE effort, (3) After estimating Direct FTEs, 
Indirect cost is derived am a percentage (81.0%) of the Total Cost of 
Direct FTE salary plus fringe, and ( 4 )  Indirect FTBs are calculated by 
dividing the total estimated Indirect cost by the cost per Indirect FTE 
supplied by the LAlpL Indirect Program office. 
cost Letimating Assumptions: (1) official LAXG salary factors. (salary 
+ fringe) for Direct labor are used, ( 2 )  Official Lsua escalation 
rates as published in the LANL rinancial management Bandbook are used, 
(3) General Materiala and services ( U S )  is based on Fp92 Pa WLS 
costa, and (4) Major procurement (contracts, large purchase orders), is 
estimated separately from General niS, it is not baaed 00 prior years' 
major procuremant. 

Parametric technique requires historical 
statistical analysis is 

M estimate is constructed by 

The cost estimate was prepared by using the coet review and update 
technique. 
the samb program/project for internal logic, completeness of scope, 
assumptions, and estimating methodology. The estimates are then updated to 
reflect the coat impact of  now conditions. 

An estimate is constructed by examining previous estimates of 

Specific 8SSWtiOM ar0 8s f O l l ~ 2  

The RlrI work plan ha8 been admitted but not approved; therefore, the 
field work'ia not parametric and reflwts the work plan. Activities 
scheduled beyond the field work are primarily parametric and reflect 
the project leaderOs, shcedul~r~a, and estimator's best judgment as to 
what will be pmrfornmd. 

' .  

The -1 Work plan was submitted to EBA in Hay 1992. Upon approval of 
the work plan, those elemante of the technical .cope of vork, schedule, 
and/or estimate requiring adjustment will be the bani8 for a Baseline 
Change Proposal (BCP) submittal and will be incorporated when approved. 

I 

8 .  ROY ISSUOSt 

manding i a  the prirnarp key irrue. 
for doliverables (mileatones), funding must remain within an 

To be able to m e t  the requirements 

- rrPrrcnm Copptiauod 
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- IRARUNRIVE Continued 
regardless of the time at which the waste was placed in auch unit and 
provides the authority to review and modify the permit at any time. The 
decision to issue this permit ie based on the assumption that all 
information contained in the permit application io accurate and that the 
facility will be operated as specified in the permit application. 
inaccuracies found in the application may be grounds for termination or 
modification of this permit (Bee 40 CFR270.41, 270.42, and 270.43) and 
potential enforcemat action. 

Any 

The primary'regulatory driver for this activity is the BSWA module of the 
Laboratory e RCRA .operating permit, which requires corrective actions under 
RCRh sections 3004(u) and (v). The Laboratory must also comply with 
Comprehensive Environmental Rempome, Compensation, and Liability Act 
(CERUA),  an specified in DOE Order 5400.4. 

=PA documentation requirementr will be integrated into the RFI work plan, 
IVI report, ClES work plan, cm' report, and VCA plans, am appropriate. 

Detailed milestonem for major phamem of field work cannot be identified 
until the IVI work plan ha6 been completed. 

m y  decision pobt6 under DOE order 4700.5 for major System Acquieition and 
major project6 aro linked to the RFI work plan, RFI report, cns work plan, 
CMS raport, and VCA plans. 

OU project management documentation is included in the -1 work plan, CMS 
work plan, and VCA plans. 
included in the RIT report, CWS report, and VCA pl-6, as appropriate. 

Sumeillance and maintenance plan6 will be 

Readiness repiern will be completed as part of the -1 work plan and CMS 
work plan rwiow. 

* In order to nmet target funding levels, funding will be decreased by 
$776A. 

Thir decrease in funding rerults in increased rirk to the Program as 
thi6 descrmame6 contingency/managenmnt remarve to cover unanticipated 
Program requiromontm. 

2. Impacts on Outyearm: 

None. 
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Date: 02/03/1993 Time: 

Operations officer ALLA ID No., 10 
ADS Title: TA-10,31,32,45 
WBS NO.8 1. 4. 2. 6. 1. 6 Category: ER Appr.: D m: FY95-99 
iprojsct Tit1e:TA-10, 31f 32, 45 REM Pacility/WAG:N/A 
 netal all at ion: LOS -0s NATIONAL WLBORATORY 
 line Item No. : 
~ coritig: 0 %overhead: 4 . 

1co.t ~ o c t  w sched. Loc: w scope Loc: n 

CID: ALENC36 

I 

'F.O. POC: BITNER, K. 
EQ POC t EARRISf R. ', Phoner 301-903-8194. 
Auxiliary ?ieldst 1. ER 

wmm ~ U I  (a of FXSS  ai-) 

RLW: 0 TRU, 0 '  TRD MIX: 0 u w t  

Sumary lhauding Prof i lm - 
FY95 DRIVER CATEGORY 

BLR FY93 APPR FY94 PRES ET94 APPR PLM PRIORITY1 TARGET PRIORITY1 r 
CE 
GPP 
LI 

0 
0 
0 - 

TOTlllr 1,274 
?TEU t 
Dir-P 2 
Ind-P 1 
Dir-T 2 
I d - T  1 

3,410 
0 
0. 
0 

3 
1 
3 
'1 

0 A 0 .  
0 B 0 
0 C . 3,707 
0 D 0 

E 0 
0 ? 0 

6 0 
B '0 
I. 0 

ToTIul 3,707 
- 

0 
0 
0 .  
0 
0 
0 
0 
0 
0 

0 

0 
0 

2,638 
0 

' 0  
0 
0 
0 

' 0  

2,638 0 

-1- -- (Dollarm i n  '-maadm) 
BCR Cat. FY 9s FY 96. FY 97 PT 98 PT 99 

3,707 2,940 1,508 10, 395 , 20,921 
CE 
GPP 
LI 

0 
0 
0 '  

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

2,940 1,508 10,395 10,921 



FT94-98 ADS Crommreferencem Continued 
Traneferred i n  i t s  entirety2 
Explanation of change:. 

same' ADS as ADS1079. r .  
Milestone lo.: 06014130 
T i t l e :  EPA/NMED DRAPT OF PEl REPORT COMPLETE 
Planning D a t e  Target D a t e  Level: BQ myword: SA 
03/06/1995 03/06/1995 
D r i v e r  ~ a m e t  3004U Driver Reference: HSWA MODUUE 
PRESENT IN Tiger Team: Y Program Execution midancer Y 

Description: 
Roadmap: Y Current Y e a r  Workplan: Y safe ty  and Health: 

A,dcaf t  phase one report w i l l  be submitted t o  EPA and l n E D  reporting the  r e s u l t s  of 
W I  phase one investigations. 

nilecrtone NO.: 06014330 
T i t l e :  EPA/=D DRAFT; COXPZSTIo# OF RFI 
Planning D a t e  Target D a t e  Level: BQ Keyword: SA 
03/06/1997 03/06/1997 
D r i v e r  10-: 3004U Driver Reference: ESWA mDULE 
PRESENT I~S Tiger -am: Y Program Execution Guidance: 'Y 

Demcription: 
Roadmap: Y current Year Workplan: Y safety and Eealth: 

Tbe HSWA module requires reporting of RFI result.. 
delivered to  SPA and mfm. 

The d r a f t  report w i l l  be 

nilemtone NO.: 06015130 
T i t l e :  EPA/UHED DRAFT OF clls KAW COMPLETE 
Planaing D a t e  Ta rge t  D a t a  Level: BQ Keyword: SA 
09/30/1997 09/30/1997 
D r i v e r  W-t  3004U Driver -fareace: HSWA XODULE 
PRES= In T i g e r  %ami P Program Execution Guidance: P 

Demcription: 
Roadmap? P Current Year workplan: Y Safety and Health: 

The CMS plan w i l l  k prepared and eubnritted to  the EPA aad NllgD incompliance with 
the 8SWA modulo. 

n i l r s tone  NO.: 06017130 
T i t l e :  EPA/UMED D M ;  COIBLFTIOU OF Cns 
Planning D a t e  T u g e t  D a t e  Level: EQ Keyword: SA 
oe/20/1999 o8/zo/l999 - I(IWSmmc8 C o n t i m u d  
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1. Technical Scope: 

operable unit (00) 1079 incorporate6 Technical Areas (TAB) -10, 31, 32, 
and 45. 
firing sitee, detonation sites, tankm,. disposal pits, landfill, and 
decmmnimsioned building area6. 
was previously decontaminated and decomrmicleioned (DCD) and transferred to 
LOE Alamoa county with restricted use agreements. 
aeptic tank and a contaminated area aosociated with building6 
approximately 1 acre in 6iee at TA-31 (Eamt Receiving Yard). The area im 
located in the Eastern Area,near the Lo6 A l l l a o m  Airport. Approximately 
sewn acres in TA-32 are included in thim ow. The sites include an old 
lab area, meptic tanks and asmociated mtructurem, and an incinerator. 
TA-31 and TA-32 are located outmid. the Laboratory boundaries; no recordm 
aro availablo on the DCD of theme facilitiem. This OV almo consistm of a 
site about 5 acres at former TA-45, which resulted from the former 
indumtrial liquid waste treatment plant effluent relearned to &id canyon. 
The mite is located outeido Laboratory boundariem; the plant waa 
decontaminated and decommissioned in 1966. Contaminants which could 
pomeibly be' found at these mites include radionuclides, high explorives, 
acidr, heavy metals, organic chemicalm, and petroleum products. Possible 
renusdiation ranger from limited removal followed by institutional controls 
to the 1088 likely case of removal and dirposal for the disposal pite. 
Thio activity conmtitutee the Resource Conservation and mcovery Act 
( R a )  Facility Investigation/CorrectiVb Xeasuree Study/Corrective 
neamuroe Impleamntation (RFI/CMS/CMI) and voluntary corrective Actionm 
(VCAm) for this OU. 

Approximately 5 acres in TA-10 are included in this OU including 

TA-10 i m  located in Bay0 Canyon. The area 

ThiB 00 aloo include6 a 

2 Activities completed to Date: 

+ Preliminary A.semmment/Sita In6pection (PA/SI) document mubrmitted to 
Environmental Protection Agency (EPA) Region VI, October 1987. 

+ Solid Wamto nanageamnt Unit mport mubmitted to EPA Region VI and New 
Mexico Environmental Improvement Divimion (NMEID), member 1988. 

+ During FT89, preliminary IVI moping activities wetre conducted. 
+ Draft Section. for the EVI work plan were begun in m90. 
+ work continued on the RFI work plan during FY91. 
+ The -1 work plan war completed in -92. 
+ The FI-field invemtigationm were initiated in FY92. 

3. curront Pear.(pP93) mmcriptionr 

+ 

+ 
+ 

Complete fiold investigations for TA-45. 
Complete Phase 1 field investigations in TA-10 and TA-45. 
Begin sample analysis and data a6semsmont for TA-45. 
Prepare and submit Phase 1 report/work plan modifications for 
activities in TA-45. - mamtar~v~ Continued 
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- Continued 
upon the beat professional judgment of the effort required to meet the 
deadlines of the HSWA module as specified by EPA in the RCRA operating 
permit. Am the Program develops a historical record of theme activities, 
funding will be adjusted to accurately reflect historical experience in 
these tasks. 

Key aesumptions ueed to prepare scope, cost, and schedule baselines are 
preeented below: 

* 

. 
' .  

. 

. 

. 

Bottomo-Up Technique: Generally, a work statement and set of drawings 
or mpecificatione are used to "takeoff" material quantities required to 
perfom each diecrete task performod in accoaplishing a given operation 
or producing an equipment component. ?ram them quantities, direct 
labor, equipment, urd overhead co6ta are derived and added thereto. 
specific Analogy Technique: 
coot of an item ured in prior system as the basis for the cost of a 
aimilar item in a new rymtem. 
account for differences in relative complexities of performance, 
deoign, and operational characterirtics. 
Parametric Technique: 
databases on similar mymtem~ or subsystem. 
perfomed on the data to find correlationm between cost drivers and 
other syatmm paraamterm, such am derign or performance parametarm. The 
analysis produces cost equations or coat estimating relationships which 
can be umed individually or grouped into pore complex modem. 
Coet Review and Update Technique: 
examining previoue eotimtem of the sam~ program/project for internal 
logic, cfaDpleteaesm of scopo, assumptions, and estimating muthodology. 
The estimates are then updatod to reflect the cost impact of new 
conditione or estimating approaches. 
Direct/Indiruct ksumptions: ( I )  Direct and Indirect FTES are a 
part o€ operating expenditures ( O E )  only, (2) Indirect resources ($  and 
FTEm) are based on Direct FTE effort, (3) After emtimating Direct m e ,  
Indirect cost is derived as a percentage (81.0s) of the Total cost of 
Direct FTB s8luy plus fringe, and (4) Indirect FTEs are calculated by 
dividing the total estimated Indirect cost by the coat par Indirect FTB 
eupplied by the LAUL Indirect Program Office. 
Coat Batinrating Amsumptions: (1) official LMIt salary factors (salary 
+ fringe) for Direct labor are used? (2) official ImL escalation rates 
am publimhmd in the LML Financial Management Handbook are ueed, (3) 
6eneral Materials and services (US) is baoed on m92 ER U s  costs, 
and (4) Major procurement (contracte, large purchase orders), is 
ertimrtcrd separately from General BUS, it im not based on prior yearr' 
major procurement. 

Specific analogies depend upon the known 

Adjustments are made to known costo to 

Parametric technique requires hietorical 
Statimtical analysis ia 

JUI estimate is constructed by 
- 

The coot estimate warn prepared by using the coat review and update 
technique. 
the oame program/project for internal logic, completenees of scope, . 

assumptions, and estimating methodology. 

AD estimate is coastructed by examining previous estimates of 

The estimates are 'then updated to - -I= Coatiauod 
I 
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- m i u t n ~ f ~  Continued 
Pursuant to the solid Waate Disposal Act, as amended by RCRA, as amended 
(42 U.S.C. 6901, et seq.)  and the ESWA of 1984, a permit is iamued to the 
U.S. DOE ~ o e  Alamoa Area Office and the Univeraity of California, doing 
buaineaa aa Lo6 Alamos Wational Laboratory (hereafter called the 
Permittee) to operate a disposal facility at the location otated above. 

The Permittee hurt comply with all the tenno and conditione of this permit. 
This permit consimts of the conditions contained herein (including the 
attachmenta). 
hazardous warte management activitier comply with all applicable Federal, 
etatutory, and regulatory requirements. Applicable requir-ntm are those 
which are found in, referenced in, or incorporated into that version of 
RCRb or the regulations promulgated to RcRA that are in effect on the date 
thi8 permit ia issued (nee 40 CTR 270.32 (c)). 

said conditions are needed to insure that the Permittee's 

Thir permit ia iemued in part pursuant to the provisions of Sections 201, 
202, 203, 206, 207, 212, 215, and 224 of BSWA, which modified Sections 3004 
and 3005 of RCRII. 
harardou8 waste or hazardous conmtituets fran'any solid warte managemant 
unit at a treatment, storage, or dispomal facility seeking a permit, 
rsgardlerr of the tim at which the waste waa placed in such unit and 
provider the authority to review and modify the permit at any tiam. The 
dociaion to irsuo this prmit is bared on the amrumption that all 
information contained in the permit applicatioa i a  accurate and that the 
facility will k operated ar mpocified in the permit application. 
inaccuracies found in the application may be ground6 for termination or 
modification of this permit ( m o o  40 CFR 270.41, 270.42, and 270.43) and 
potential enforcemant action. 

These require corrective action for al1,releasee of 

Any 

The primary regulatory driver for.this activity is the ESWA module of the 
Laboratory's RCIU operating parndt, which requires corrective actions under 
RCRIL sections 3004(u) and (v). The Laboratory must alao comply with 
Comprohensivo Bwironmontal Response, compensation, and Liability Act 
(-), am mpocified in rn Order 5400.4. 

WEPA documentation requirements will' be integrated into the RII work plan,' 
1 v X  report, am work plan, Cns report, and VCA plans, as appropriate. 

Detailed milestoner for major pharea of field work cannot- be identified 
until the IVI work plan has been completed. 

Key d e c i m i o n  point. under DOE order 4700.5 for major system Acquisition 
and Major Project8 aro linked to the R F I  work plan, RII report, CHS work 
plan, cxs report, and VCA plans. 

off project nranagenmnt documentation is included in the RII work plan cns 
work plan, and VCA plana. 
included in the RTI report, ClES report, and VcA plans, as appropriate. 

Surveillance and maintenance plana will be 

- rrpprrllrm Comtinud 



activitier,, and RCRA TSD activities (e.g., 29 CFR 1910.120). 

R30048 

.. 3004U: 
(HSWA) 3004(u) and (v) requiremonte of tha Laboratory'e RCRA operating permit. The 
BSWA module wae effective Hay 23, 1990. 

The Laboratory muet comply with tho Hazardou8 and solid uaete Amendmeate 

. - .  . .  .- ... - .. 

RCRA: 
Resource Conservation and Recovery Act (RcRA): 
Treatment, Storage, and Disposal (TSD) requirement8 under the Laboratory's RCRA 
operating permit. 

The Laboratory must comply with Rcm 

3 

5. 

.: ST : 
State (ST): The Laboratory must comply with U e w  nsxico State mtatutes (e.g., 
Bazardoue Waste Act of 1977, Radiation Protection Act of 1978, and solid warrte Act of:. 
1990).  i 

. 
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T&RaET LRIISL (~0118r8 in ThOU88nd8) 

R 95 R 96 FY 97 FY 98 PY 99 

6 ,835  18,994 29,684 12,767 12 ,476  
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 1 

D i r e c t  6 10 12 7 16 
I n d i r e c t  3 4 5 .  3 8 F 

6,835 18,994 ' 29,684 12,767 12,476 

FTES R 95 FY 96 R 97 PP 98 R 99 

D i r e c t  6 10 12 7 16  
Indirect 3 4 5 3 8 

Al06 CrOi8ZOfOrO-S 
A106 Humbar: ALLAOP911S D a t e :  / / r T i t l e :  

- Tiger TO- CrO88rOfOZOnCOS 
Tiger  Team ?inding louab.r: I W S / c ? - O l  D a t e :  10128/1992 

Tiger Team ?inding Uumber: IWS/cF-02 D a t e :  10/28/1992 

Tiger Team ?inding Number: IWS/CF-7 D a t e :  10/28/1992 

Tiger Team Finding Numbor: IWS/CF-lO D a t e :  10/28/1992 

T i t l e  : BIWIRONMENTU RESTORATIOIO 

T i t l e :  E#VTRO#MEWTAL RESTORATION 

T i t l e  t ENVIRO-AL RESTOR&TIOIO- 

T i t l e :  ENVIRORMBNTAL RESTORkTIOIO 
Tiger Te8m Finding Number: IWS/CF-11 Date: 10/28/1992 

T i t l e :  EIJVIROUMXSHTAL RESTORATIOU 

T i t l e :  EUVIROUMENTAL RESTORATIOW 

T i t l e :  ENVIRONMENTAL RESTORATIW 

Tiger -am ?inding Number: IWS/CF-~~  D a t e :  10/28/1992 

Tiger Team Finding Wuraberr I W S / ~ F - l  D a t e :  10/28/1992 

n94-96 CrO88SOfOmnCOS 
ADS #: -1082 
T i t l e  : 
Transferred in i t m  entirety: 
Explanation of change: c rnS4-96 ADS Crommr0feronco8 Continued 
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- XI=- continued 
Driver ~amer 3004U Driver Reference: HSWA Module 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Deacription: 
Roadmap: ' Y current Y e a r  Workplan: Y safety and Eealth: 

The RFI work plan will include sampling, program management, quality assurance, 
health and mafaty, recorda manag-nt, and communityr relations plans, aa required 
by the ESWA module. 

. -- .-. 

- Detail nmnding Profile 
~ 

DESC : ASSESSm-RCRA/CERCUi SUB-DESCt D 
PROGRAM: EH TITLE: TA-1,-13,-161024,-25,-28, AND -37 

FY95 DRIVER CATEGORY 
BLR CODE FY93 APPR FY94 PRES FY94 APPR PLm PRIORITY1 TARGET PRIORITY1 

lW2 0 10 30 1 1,678 3,149 O A  0 0 0 0 
35EW2 01 00 0 0 O B  . o  0 ,  0 0 
3 SEW2 0 100 0 0 o c  81 818 0 6,835 0 
39W2 0 10 0 0 0 O D  0 0 0 0 

E 0 0 '  - 
TOTAL 1,678 3,149 ' 0  F 0 0 .  

0 0 
0 . o  

0 0 0 .  0 0 
E 0 0 0 0 
I 0 0 '  0 0 - 

TOT& 8,818 0 '  6,835 0 

PLAIllUo WIRL (Dollar. in Thou..nd.) 
FY 98 ' FY 96. FY 97 FY 98 , mr 99 

EU20 10301 8,818 20,994 29,684 12,767 12,476 
3 5 ~ W 2  0 10 0 0 0 0 0 0 
3 9En2 0 100 0 0 0 0 0 
39En2 0 100 0 0 0 0 0 

8,818 201 994 29,684 12,767 : 12#476 

%AWm x a v 5  (Dollar. in momand.) 
BLR CODE FY 95 FY 96 Fx 97 FY 98 FY 99 

EW2 0 1030 1 6,835 18,994 29,684 12,767 12,476 
3 s m 2  o 100 0 0 0 0 0 
3 O W 2  0 100 ,o 0 0 0 0 
39W2OlOO 0 0 0 0 0 

TOTAL 6,835 18,994 29,684 12,767 12,476 
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5. Planning year (Fy95) Deiacriptionr 

complete third RPI work plan. I 

* 

6. outyears (FY96-99) Description: 

Prepare aecond and third RPI work plans. 
conduct RFI Phase 1 field work, radiation surveys and geohphysical 
surveys. 
VCAS will be conducted as appropriate. 
Nost sampling and analymis costs will be aasociated with subcontracts. 
L ? U a  Direct FTEs are projected at 6..0. 

continue W I  phame field work for work plans 1 and 2. 
nost sampling and malyair costa will k aosociated with subcontracts. 
LAZOL Direct m a  are projected at 6.0. 

W I  field investigationm will continue into n99. 

capacity . 
Womt rampling and analymis coats will be asaociated with subcontracts. 

v-8 depending on availability of funding and mixed waste dirpoeal L 

* 

I- F 
- 
f 

2 

I 

- r  

1 
LAloL Direct are projected to range from 7.0 to 16.0. - ti  

7. Key Aaamptions: 

Key aaamptiona for implementing the LAlpL Bnvironmntal Reatoration (ER) 
Program as scheduled include: rufficient aubcontracting capacity, 
aufficient analytical capability--especially mixed wamte, adequate funding 
as needed, tinwly review and approval of  ESWA docuumntation by EPA. 

Xey a8muaIptionm usod to prepare scope, C-t# and achedule barelines are 
presented balowt 

Bottomm-Up Technique: Generally, a work statement and set of drawings 
or apocifications are used to “takeoff’ material quantitier required to 
perform-each diacrete tamk performed in accomplishing a given operation 
or producing an equipmant camponent. From theme quantities, direct 
labor, equipnmnt, and ovorhead coats are derived and added thereto. 
specific Analogy Technique: specific analogiea depend upon the known 
coat of an item used in prior myatema as the baaia f6r the cost of a 
aimilu itan in a new system. Adjurtments are made to known costs to 
account for differencam in relativo cormpleadtiem of perfor~nance, 
deaiqn, and operational characterirtica. 
Parametric Technique: Paramstric technique requirem,historical data - RARRATIVL Comtinued 
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- ~1~ Cantinuad 
appropriate range. 
accomplishing echeduled work and reeult in mileetonee being pushed out. 
Availability of contractor eupport, including analytical support, is 
ale0 a eignificant key iesue. Contract support must be available at 
the required time for accompliehment of field work and the analyeis of 
samples. Mobile field laboratoriee are being constructed to enhance 
analytical capacity and reduce program coete. 
Ineufficient of mixed waste dispoeal facility capacity. 
etorage/dispomal facility ie planned for disposal of =-generated waste 
at LAWL. 
Fr.msvork and risk aesesemnt studier m e t  be completed under ADS 2105 
and guidance/information provided to the OU project leaders. 
consietent tmchnical approach to m i t e  characterization is dependent on 
thim guidance/infonnation. 
Decontamination and docommlesioning (DLD) mchedulee are driven 
indirectly by ER Program mgulatory requirerwnts becauee they will 
impact LVI field work echodules. 
required to meet EsWA nodule schedules and enmure a cost effective 
program. 
The EsWA module echedulo must be modified to reflect available funds. 
The LVI/CXS rchodule for this Ou currontly exceedr the HSWA M u l e  
IO-year window. 

Delaying or deferring funding will cause delay6 in 

A mixed waste 

A 

Effective D&D/ER integration is 

9.  mgulatory ~riverr/~oneoquencer 

Regulatory Driver Affected scope/Cost/schedulo consequencee 

HSWA Module VIII. 
ID # NN0890010515 to achieve identified 

MILESTONES, which are 
consimknt w i t h  annually 
approved Inrtallation Work 
Plan. 

. -I/- cost and schedules. Notice of 
Deficiency/ 
Notice of 
violation and 
associated 
penalties 

Pureuant to tho solid'waete Disposal Act, as amended by RCRA, as amended 
(42 U.S.C. 6901, et meq.) and the HSMA of 1984, a permit is iamued to the 
U.S. DOE Lo. Alan108 m o a  Office and tho Univerrity of California, doing 
.burinems .as Lor Alamos National Laboratory (hereafter called the 
Permittee) to operate a diepoeal facility at the location stated above. 

The Permittee must comply with all the tonne and conditione of thie 
permit. 
(including tho attachwnte). said conditions are needed to insure that 
the Permittee'r hazardous waste management activities conply with all 
applicable Federal, statutory, and regulatory requirements. Applicable 
requirenmnts are those which are found in, referenced in, or incorporated 
into that vereion of RCRA or the regulationr promulgated to RCRII that are 
in effect on the d a k  thie parmit is iseued (see 40 CPR 270.32 ( c ) ) .  

Thir paxmit consimts of the conditions contained herein 



. .  

2. Impacts on Outyearm: 

In order to m e t  target funding levels, funding adjustments are required 
in FY96 ($Z,OOOK). 

.. .. 
-. 

... . 
4 

!1 
,$ i 

. .  - 
This decrease in funding resulte in increased riek to the Program as this 
decreases contingency/management reserve to cover unanticipated Program 
requirenmntm. 

OSEA: 

1 I 
,I : 
2 :  1.: 

I - DulcRIPTIol OF -X DRIVERS 
am: 

Clean Air Act (a): 
for Hazardous a Pollutants (NESarrP) during'rite characterization and remediation 
activities. 

The Laboratory must comply with CM National Emieeion Standarda 

CSRCLA: 
Compreh.n8i~0 Environmental Response, Compensation, and Liability Act (CERCLA): 
Laboratory mum+ comply with CERCLA cleanup requirement8 as directed by DOE order 
5400.4 (CZRCLA Requirements). 

The 

I 

DOE: 
' Degartrasnt of Energy (DOE): 

including DOE Orders in the 5400 and 5800 series (e.g., 5400.4, CERQlA Requirements; 
and 5820.1A, Radioactim Waste Management). 

fie Laboratory must comply with DOE requirements 

R3004 : 
3004Ut 
(HSWA) 3004(u) and (v) requirements of the Laboratory's RCRCL operating permit. 
XSWA nmdule wab effective llay 23, 1990. 

The Laboratory must cumply with the Eazardous and solid Waste Amendments' 
The 

RCRA: . 

Resource Conservation and Recovery Act (RCRA) : The Laboratory must comply with R C U  - DilCRlPZIOl OF -X DRIVERS C0aItfnU.d 
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Last update: 02/02/1993 '1. operations office: ALL& ID No.: 1085- 
ADS Title: TA-12,1.4,67 
OWS NO.: 10.4. 2. 6. 1. 8 category: ER Appr. : D ' FYP: FY95-99 
Project TitlerTA-12, 14, 67 RE-DIATION FaCility/WAG:N/A 
Installation: LOS -OS NATIONAL LABORATORY CID: ALENG36 
Line Iten NO.: TPC 8 0 TEC : 0 
contig: 0 -  % Overhead: 4 

. I  
I 

C0.t LOC: L sched. MC: L scope Loc: L 

,PoO. POC: BITNER, A. Phone: 505-845-4606 

I .__. 

1HQ POC : BARRIS, Re Phones 301-903-8199 . 

,Auxiliary Fimld8: 1. ER 2. 3. 

.-! .. 
:. - 

l~ TIPBS ( 8  of m95 ~0118ri) 

1 5 W t  0 TRU: 0 munrx:  O L L W :  0 LLmC 0 w:  0 S A m r  0 GTCC: 0 

I-XY DRIVERS 

-- (D0118rm in  ThouD8nd8) 
FY 9s FY 96 FY 97 R 98 rn 99 

5,256 2,760 1,954 567 309 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

TOTAL 5,156 2,760 1,954 567 309 

i 

R 9 5  DRIVER CATEGORY 
BCR FY93 APPR FY94 PRES FY94 llppR PRIORITY1 TARGET PRIORITY1 

OE 603 568 0 A 0 0 0 0 
CE 0 0 0 B 0 0 0 0 
6PP 0 0 0 C 5,256 0 3.902 0 .  

- 



- IlIzaSmHBS 

Milemtone No.: 08012130 
Title: EPA/NMED DRAFT COMPLETE OF FIRST RFI WORK P U N  
Planning Date Target Date Leve.1: HQ Keyword: SA 
05/23/1994 05/23/1994 
Driver ~ a m e :  3004U Driver Reference: 'HSWA MODULE 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Roadmap: Y Current Y e a r  Workplan: Y safety and Health: 
Demcription: 

The RFI work plan will include eampling, program management quality ameurance, 
health and mafety, recorda managwant, and c m i t y  relations planm, am required by 
the HSWA module. 

~ ~ ~~~~~ 

1, 

! 
Ktlecrtomr NO.: 08014130 . 

Planning Date Target Data Level: HQ Keyword: SA I 
i 

Title: EPA/NmD DRWT OF PH1 REPORT COMPLETE 

07/16/1996 07/16/1996 
Driver wanre: 300411 Driver Reference: HSWA MODULE 
PRESENT IN Tiger Teams Y Program Execution Guidance: Y 

~eacription: 

! 

Roadmap: Y Current Y e a r  workplan: Y Safety and Health: 

A draft phaam on0 report will be aubmitted to EPA and NMED reporting the reaultm of 
W I  phaea one invuetigationm. 

I. 

-i  

I 

'. 
I 

5 

~~ 

nilemtone NO.: 08014330 
Title: EPA/NHED DRAFT; COXPLETIOIO W RFI 
Planning Date Target Data Level: HQ Keyword: SA 
02/26/1998 01/26/1998 
Driver ~aatm: 300411 Driver Reference: ESWA MODUU 
PRESENT IN Tiger mamt Y Program Execution Guidance: Y 

- NI- Continued 
Roadmap: Y Current Y e a r  workplan: Y Safety and Health: 

Driver ~ a w :  300411 Driver Reference: HSWA MODULE I: 
PRESENT IIR Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y Current Y e a r  Workplan: Y safety and Health: 

The RFI work plan will include sampling, program management, quality ae~urance, 
health and mafety, recorda management, and community relatione plana, am required by 
the BSWA d u b .  
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1. Technical Scope: 

Technical Area-14 (TA-14) is an active firing area used by the Explosives 
Technology and Application groupe. 
firing point8 and magazine8 were built on the mite. 
(OU) coneists of meveral potential release rites camprising approximately 
29 acres. 
burning area at the east end, an area in which noncombustible residue of 
burned building8 was dumped in local drainage, and a septic tank. Possible 
remedial alternative8 vary from selected removal, followed by 
inetitutional controls, to removal and disposal of larger volumes. TA-12 
comprises inactive firing sitetm with support facilities. 
buffer zone with no solid wa8te management unite (SWms). Thim activity 
constitute. the Resource Concremation and Recovery Act (RCRA) Facility 
Inmatigation (-1) and Voluntary Corrective Actions (VCA.) for this Ou. 
Corrective masures Study and corrective wasurqs Implemcmntation are not 
anticipated. 

open and closed firing chambers, 
This operable unit 

The mites include active and inactive firing rites, a traeh 

TA-67 is a 

2 . Activities Completed to' Date: 
Preliminary As8os~nt/site Inspection (PA/ST) document submitted to 

During FY89, preliminary RFI moping activitiee wbre conducted. 
No activity during Ip90-FY92. 

3. Current Year (FY93) Dercriptiont 

Envirommntal Protection Agancy (-A) .mgion VI, October 1987. 
s#llII .R@po-' mubmritted to EPA Region VI and New Mexico Environmental 
Improvement Division (N~EID), Docember 1988. 

The RFI work'plan will be preparod in two phases. Theme activitiee . 

will involve scoping, analyzing existing.data and determining data 
needm, writing hmalth and safety, quality asmulance, and a records 
managwmnt plan. 
Parte of the work plan draft will bo completed in FY93.' 

~ l r m o s  rational uboratory ( u u e ~ )  Direct rull T- 8quivaients 
(-6) (2.0) associated with RFI work plan preparation. 

4. Budget Year (-94) Description: 

The draft'-RFI work plan fo r  the first phase will be completed in mid 
-94 . 
Work will involve proparation for the field invemtigation including 
preparation contracts and permitting requirements. 
v c ~ e  will be conducted a8 appropriate. 
nost LANL Direct FTBs (1.0) aesociatod with RFI work pl& preparation. 

.. 

. .  .. . .. .. . 
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* cost Review and update Technique: 

examining previous estimates of the same program/project for internal 
logic, completeness of scope, assumptione, and estimating methodology. 
The estimate8 are then updated to reflect the cost impact of new 
conditions or estimating approaches. 

part of operating expenditures (0E)-only, (2) Indirect resources ( $  and 
FTBs) are based on Direct FTE effort, (3) After estimating Direct FTEs, 
Indirect cost is derived as a percentage (81.0%) of the Total Cost of 
Direct FTB salary plus fringe, and (4) Indirect FTEs are calculated by 
dividing the total estimated Indirect cost by the cost per Indirect PTB 
supplied by the LuVL Indirect Program office. 

+ fringe) for Direct labor are ured, (2) Official LlllQL escalation rates 
am publiohed in the W Financial Hanagemant Handbook are used, (3) 
General Xaterials and Services ( -8) i s  based on FY92 ER MLS costs, 
and (4) Xajor procurkmnt (contracts, large purchaee orders), is 
e8timated separately from General MLS, it is not based on prior 
years' major procuremmnt. 

An estimate is constructed by 

Direct/Indirect FTE Aesumptions: (1) Direct and Indirect =IS are a 

coat Estimating moumptionrt (1) official WUJL E a l e  factors (salary 

The cost ortimate was prepared by using the cost review and update 
technique. 
the saam program/project for inkrnal logic, completeners of scope, 
assumptions, and estimating amthodology. The estimatee are then updated 
to reflect the coot impact of new conditions. 

-8 rpecific assumptiono are ao followor 

An ertbato is constructed by examining previous estimates of 

. .  

The two phase IVI work plan. have not yet bean submitted; therefore, 
the technical scope of work, the schedule, and the estimate for this 
ADS are primarily parametric and reflect the Project Leader's, 
echeduler@s, and estfmator'r best judgment as to what will be 
parformad. 
The IVI work plan. are currently scheduled to be submitted to EPA in 
May 1994 and February 1995. 
elemanto of the technical scope of work, schedule, and/or estimate 
requiring adjurtment will k the b o i s  for a Baseline Change Proposal 
(BCP) ouhittal and will be incorporated when approved. 

. 

upon approval of the work plans, those 

8. Key 10sues: 

* Funding i s  the primary key isoue. 
for deliverableo (mileotonem), funding must remain within an 
appropriate range. 
accomplishing schoduled work and result in mileotoner being pushed out. 

also a significant key issue. 
the required t h m  for accompliohnt of field work and the analysis of 
samples. 

To be able to meet the requiremento 

Delaying or deferring funding will cause delays in 

Availability of contractor support, including analytical oupport, is 
contract oupport muof be available at 

nobile field laboratories are being conrtructed to enhance - I U L R M Z X ~  Coatinned 
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- -TIM C o n t h u d  
and provides the authority to review and modify the permit at any time. 
The decision to issue this permit is based on the aesumption that all 
information contained in the permit application is accurate and that the 
facility will be operated as specified in the permit application. 
inaccuracies found in the application may be ground8 for termination or 
modification of this permit (see 40 CFR 270.41, 270.42, and 270.43) and 
potential enforcement action. 

The primary regulatory driver for this activity is the.Eazar&us and solid 
Waste Amendmcmts (RSWA) module of the Laboratory's RCRIS operating permit, 
which require8 corrective actione under RCRA sections 3004(U) and (v ) .  
The Laboratory must almo comply with Comprehensive Environmental Response, 
Compensation, and Liability Act (CGRCLk), as specified in DOE Order 

Any 

5400 4 

=PA docunwntation requirements will be integrated into the RFI work plan, 
-I report, and vcA implomentation. 

Detailad milemtonem for major phamem of field work cannot be identified 
until the RFI work plan ham been completed. 

Key dociaion points und.r Dog order 4700.5 for mjor system Acquisition 
and Major Project. aro linked to the RFI work plan, -1 report, and v a  
implementation. 

OV project managemant documantation i s  included in the =I work plan and 
VCIL implemmntation. Surveillance and maintenance plana will be included 
in.- IvZ report and V a  plane, aa appropriate. 

Readiness r e v i m  will be completed aa part of the =I work plan and VCIL 
plan reviw. 

1. Impact. on m95: 

In order to amet target funding 1eve10, funding will ba decreased by 
$ f , 2 7 4 K .  

* -  Thio decreum in funding resultm in increased rimk to the Program as 
thim docreamem contingency/aanagent r e o e m  to cover unanticipated 
Program requirementm. 

2. Impacts on outpars: 

None. . 
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operatione office: AGWS ID No.: 1086- Laet update: 02/02/1993 
ADS Title: TA-15 
WBS NO.: 1. 4. 2 .  6. 1. 9 Category: ER Appr.: D PYP: FY95-99 
Project Title:TA-15 REMEDIATION Facility/WAG:N/A 
Inmtallationr LOS ALAN08 NATIONAL LABORATORY CID: ALENG36 
Line Item No.: TPC L 0 TEC t 0 
contig : 0 8 overhead: 7 
coat Locr L Sched. Loct n scope Loc: L 

F.O. POC: BITNER~ K. 
RQ POC : HARRIS, R. 
kuxiliary Field.: 1. ER 

Phone: 505-845-4606 
Phone: 301-903-8199 

2. 3. 

~~ ~~ ~ 

BLW: . 0 mu: 0 TRUMIX: O L L W :  0 LIMN: 0 BLLZ: 0 SAUT: 0 GTCC: 0 

CIU t X CWA: 1 8-1 1 . RCRAt Y 3004Ut Y TSm: 1 ,CERCLA: Y 
NEPA: Y DOE: Y OS8A:Y I A G t l  ORD r N  8T : Y  TRI : N  F E D : P  

8- PrOfil8 
pP95 DRIVER CATEGORY 

BCR FY93 APPR ?YO4 PRES ?Y94 APPR PLAlO PRIORITY 1 TARGET PRIORITY 1 

545 28721 0 A 0 0 0 0 
0 0 0 B 0 0 0 0 
0 0 0 C s8662 0 48291 0 
0 0 0 0 0 0 0 0 

E 0 0 0 0 '  
TOTAL 545 2,721 0 ? 0 0 .  0 0 

6 0 0 0 0 
Dir-P 2 4 E 0 0 0 0 
Ind-P 1 1 I 0 0 0 0 

p ~ l l l l l x l o  xm~~~(mi1.r. irp m~+~..nd.) 
BCR Cat. FY 9s FY 96 FY 97 FY 98 FY 99 

os 
CE 0 0 0 0 0 
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

5,662 3,724 48023 3,887 3,569 

I 
5,662 3,724 4,023 38 887 38 569 

r 

P L U ~ I I O  LEVEL Continued 
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same ADS ae ADs1086. \ 

- mu- 
Milestone No.: 09012130 
T i t l e :  EPA/NMED D R M T  OF RFI WORK PLNt COMPLETE 
Planning D a t e  Target D a t e  Level: EQ Keyword: SA 
05/26/1993 05/28/1993 
D r i v e r  Wamer 3004U Driver Refereacer HSWA MODULE 
PRESENT I N  Tiger Team: X Program Execution Guidance: Y 

Description: 
Roadmap: Y current Y e a r  workplan: Y safe ty  and Eealth: 

The R?I work plan w i l l  include rampling, program managemant, qua l i ty  aaeurance, 
heal th  and eafety,  records management, and canarmnity relat ione plans, am required by 
t h e  ESWA modulo. 

Mileetone NO.: 09014130 
T i t l e :  E P A / m  D R M T  O? PE1 REPORT CO- 
Planning Data Target D a t e  Level: HQ Keyword: SA 
01/27/1997 01/27/1991 
Driver ~aam: 3004U D r i v e r  Reference: 8 8 w ~   MOD^^ 
PRES- IN Tiger Team: X Program Execution Guidance: Y 

Description: 
Rosdmrrp: I Current Pear workplan: x Safety and Health: 

A d r a f t  phaae one report  w i l l  be rubmitted t o  EPA and NMED reporting t h e  reeulte of 
EVI phaae one inmatigation.. 

DESC : A S S E S S m R C R A / C E R a h  I PROGRAU: EU TI-: TA-15 

BLR CmE ?TO3 APPR ?X94 PRES -94 APPR 

EW2 0 10 3 0 1 545 - 2 ,721  0 
35EW20100 0. 0 0 
3 9EW2 0 100 0 0 0 
39EW2 0 100 0 0 0 

545 2,721 0 

~~ ~ 

SUB-DESC: D 

?Y95 DRIVER'CATEGORX 
PLm PRIORITX 1 TAR6ET PRIORITX 1 

A 0 
B 0 
C 5,662 
D 0 
E 0 
,? 0 
6 0 
E ' 0  
I 0 

0 
0 

4 ,291  
0 
0 
0 
0 
0 
0 

0 
0 
0 

' 0  
0 
0 
0 
0 
0 
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(mu/cm/cm) and Voluntary Corrective Actions (VCAe) fo r  t h i s  OU. 

2. Act iv i t ies  completed t o  D a t e :  

The Praliminary Asmemment/Site Inopc t ion  ( P A / S I )  documant was  
submitted t o  the  Environmental Protection Agency (EPA) Region V I ,  i n  
October 1987. 
The s o l i d  Waote mnagemnt Unit (SWMU) Report was  eubmitted t o  the  EPA 
Region VI and N e w  Nexico Environmental Improvement Divimion (#-ID), i n  
December 1988. 

* During 1989, preliminary R F I  rcoping a c t i v i t i e s  were conducted. 
Further work on t ha  this Activity D a t a  sheet (ADS) w a s  delayed u n t i l  
t h e  beginning of 1992. 
RFI work plan for t h i s  ADS wam i n i t i a t e d  October I, 1992. 

3 . current  rear ( ~ $ 3  mmcriptiont 

4. Budget Pear (R94) mocriptionr 

The preparation of the  RFI work plan--due t o  EPA/=D i n  m y  of 
1993--will be tba focur of ac t iv i ty  i n  Ipsa. 
VCA. w i l l  be conducted am appropriate. 
Wort Loa Alamos National Laboratory (LIUSL) D i r e c t  Fu l l  Tiam Equivalontr 
( m e )  ( 2 . 0 )  w i l l  be associated with RFI work plan preparation. 
Tbis AD8 i n  p a r t i a l l y  funded by 1992 carrover dollars. 

* 
* 

Phage 1 rampling and analysin of t he  samples w i l l  occur. 
Aosessment of t h e  rerultr of there analysen w i l l  influence the  
direction i n  which additional oampling w i l l  take place. 
WZA. w i l l  be conducted am appropriate. 
n a n t  oampling and analyrio costo w i l l  be associated with subcontractr.. 
m e t  IJmL D i r e c t  m s  (4.0) w i l l  be arrociated with RFI work plan 
preparation. 

5. Planning year (=OS) Dencriptiont 

* Phaee 1 rampling and 'analyris w i l l  continua. 
'Ammermmnt of analysim resu l to  w i l l  influenca any additional 
nampling . 
VCAB w i l l  be conductad am appropriate. . 
Most rampling and analynir coots w i l l  be amsoci8ted with subcontracts. 
IJmL D i r e c t  m e  projec ted .a t  3.0. 

6. o u t p u n  (1996-99) mocription: 

j 

. Phase 2 oampling and analymis w i l l  begin i n  FY96. 
* VcAe w i l l  be conducted bared on ava i l ab i l i t y  of funding and waste 

disposal capacity. 
m e t  nampling and analysin cos ts  w i l l  be associated with oubcontracts. - -fvI C0mtiau.d 
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- ~ ~ R R A T I M  Continued 
General Materials and Services ( H L S )  is based on FY92 ER MLS costs, 
and (4) Major procurement (contracts, large purchase orders), is 
estimated separately from General MLS, it is not based on prior years' 
major procurement. 

The cost estimate was prepared by using the cost review and update 
technique. 
the same program/project for internal logic, completeness of scope, 
assumptions, and estimating methodology. The estimates are then updated 
to reflect the coot impact of new conditions. 

ADS specific assumptions are as follows: 

An estimate is constructed by examining previous estimates of 

8 .  

t 

The RPI work plan has -not yet been submitted: therefore, the technical 

primarily parametric and reflect the project'leaderas, sCh8dUlera6, and 
estimatoras best judgmnt as to what will be perfo-d. 
The RFI work plan is currently scheduled to be submitted to EPA in 
nay 1993. Upon approval of the work plan, those elements of the 
technical scope of work, schedule, and/or estimate requiring adjustment 
will be the basis for a Baseline Change Proposal (BCP) submittal and ' , 

will be incorporated when approved. 

of work, the Schedule, and the e6thteS for this ADS are 

Key Iasuesr 

Funding i s  the primary key issue. 
for deliverable8 (milestones), funding must remain within an 
appropriate range. 
accomplishing scheduled work and result in milmstones being pushed out. 
Availability of  contractor rupport, including analytical 6upp0rt, is 
also a significant key issue. contract support must be available at 
the requiredtime for accc~lplishwnt of field work and the analysis of 
8amplOO. nobile field laboratories are being constructed to enhance 
analytical capacity and reduce program costs. 
Insufficient miud waste disposal facility capacity. 
etorage/disposal facility ia planned for disposal of =-generated waste 
at LAnL. 
Framework and rimk asreemwnt studies must be completed under ADS 2105 
and guidance/infornration provided to the OU project leaders. 
co~istent technical approach to site charackrixation is dependent on 
this guidance/inf ormation . 
mcontamination and d8coPnrissioning (DLD) schedules are driven 
indirectly by ?n program regulatory requirements because they will 
impact EVI field work schedule.. 
required to met HSWA nodule scheduler and ensure a cost effective 
program. 
The XSWA module schedule must be modified to reflect available funds. 
The RFI/CMS schedule for this OU currently exceeds the XSWA nodule 
10-yaar window. 

To be able to meet the requirements 

Delaying or deferring funding will cause delays in 

A mixed waste 

A 

Effective DLD/ER integration is 

. -- 
:.? 

.- 
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L 

Detailed milestones for major phases of field work cannot be identified 
until the RFI work plan has been completed. a .  ..- 

i 

I ?  
. I  

Key decision point8 under DOE Order 4700.5 for Major System Acquisition 
and Major Projects are linked to the RFI work plan, R ~ I  report, CMS work 
plan, C H ~  report, and VCA plane. 

ou project management documentation ir included in the RFI work plan, CMS 
work plan, and VCA plans; surveillance and maintenance plans will be 
included in the RFI report, CMS report, and VcA plans, as appropriate. 

Roadine8s r e v i m  will be comploted a8 part of the RFI work plan CMS work 
plan, and VCA plan review. 

1. Impact8 on PP94: 

* In order to m e t  target funding levels, funding will be decreaaed by , 

$1, 371L 

This decreaee in funding recrults in incroa8ed risk to the Program as 
thi8 decreameu contingency/management reserve to cover unanticipated 
program requiramantr 

2. Impact8 on Outyeare: 

DESCRIPTIOH OF -X DRIVER6 
CILIL: 

Cloan Air Act (Cnn): 
for hazardous A i r  Pollutant8 (WESBLLP) during site characterization and remediation 
activitiem. 

The Laboratory must comply with CAA National Emission Standards 

CERCLA: 
Comprohenmive EnviornrPsntal Roaponem, Compensation, and Liability Act (CERcLA): The 
Laboratory must comply with CERUA cloanup roquirementa ar directed by DOE Order 
5400.4 (CERCLA Requirwmnta). 

Dos:  
Department of Energy (DOE): 
including DOE Order8 in the 5400 and 5800 series (e.g., 5400.4, CERCW Requiremsnts; 
and 5820.21, Radioactive Wa8te magement). 

Tho Laboratory must comply with DOE requirements 

DBSCRIPTIol O? -RE DRIVERS Continud 
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operatione office: ALZA ID No.: 1093- Last Update: 02/02/1993 
ADS Title: TA-18, 27, 65 
WBS No.: 1. 4. 2. 6. 1.10 Category: ER Appr.: D FYP: FY95-99 
Project Title:TA-18, 27, 65 REMEDIATION PaCility/WAG:N/A 
Inmttallation: LOS ALAnos NATIONAL LABORATORY CID: ALENG36 
Line Item lo. : TPC: 0 TEC : 0 
Contig : 0 % Overhead: 4 
C06t - 8  L Sched. Loct L scope Loc: L 

2. 

Phone: 505-845-4606 
Phone: 301-903-8199 

3. 

ELW: 0 TRU: 0 T R U N I X :  O U W :  0 LLwn: 0 M: 0 SANT: 0 ' GTCC: 0 

CAA : I CWA: Lo SDWA: W RCRa: I 3004U: I TSCA: 'W CERCLkx'Y 
=PA: Y DOE: I 0SRA:I  I A G t B J  ORD r l  ST : Y  .TRI : N  =D:Y 

-ry Fullding P r o f i l .  
-95 DRIVER CATEGORY 

BCR ?Y93 APPR -94 PRES -94 APPR P L U  PRIORI- 1 T-ET PRIORITY 1 

1,037 2,803 0 A 0 0 0 0 
0 0 0 B 0 0 0 0 
0 0 0 '  C 4,005 ' 

0 0 .  0 D 0 
.r. 0 2,535 0 

0 .  0 0 
E 0 0 0 0 

1,037 2,803 0 I 0 0 0 0 
m 6  t 
Dir-P 2 2 

, Ind-P 1- 1 

G 0 0 0 0 
E 0 0 0 0 
I 0 0 0 0 - Dir-T 2 2 

Ind-T 1 1 TOTAL 4,005 0 2,535 0 
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ADS a8 ADS1093. .a 

- m L E ~ 8  

nilemtone NO.: 10012130 
T i t l e :  EPA/NMED D R U T  R F I  WORK PLAN COMPLETE 
Planning D a t e  Target D a t e  Level: HQ Keyword: SA 
02/18/1993 . 02/18/1993 
D r i v e r  Name:  300411 . D r i v e r  Reference8 HSWA MODULE 
PRESENT IW Tiger Team: Y Program Execution Guidance: P 

mmcription: 
Roadmap: Y Current Pear Workplan: Y Safety and Health: 

The RFI work plan w i l l  include sampling, program management, qua l i ty  amsurance, 
heal th  and safety,  recorda managwmnt, and comnrmnity re la t ions  plans, am required by 
t h e  RSWA module. 

Milestone 100.: 10014130 
T i t l e :  EPA/NMED DRAFT OF P H 1  REPORT COMPLETE 
Planning D a t e  Target D a t a  L e V e l :  HQ . K e W r d :  SA 
03/30/199S 03/30/199S 
D r i v e r  ~aam: 300411 D r i v e r  Reference: HSWA MOD- 
PRESENT I19 Tigor  Team: Y program Execution Guidance: Y 

Deacription: 
Roadmap: Y Current Y e a r  workplan: Y Safety and Health: 

A draft phame one rmport will k mubdtted t o  EPA and NMED reporting the  r e su l t a  of 
R?I phase one investigations.  

~ ~ ~~ ~~ 

Kilestone NO.: 10014330 

Planning D a t e  Target D a t a  Level: HQ Keyword: SA 

D r i v e r  N.nre: 300411 Driver Reference: RSWA MODULE 
PRESENT 119 Tiger -am: Y Program m c u t i o n  Guidance: P 

Deacription: 

T i t l e :  EPAJWMED DRAFT; COMPLETION OF RFI 

03/06/1997 03/06/1997 

Roadmap: Y current Y e a r  workplan: Y safety and Health: 

The HSWA module requires reporting of RFI resultm. 
delivered t o  EPA and WMED. 

The d r a f t  report w i l l  be 

Det8il lcMding Profilo 

DESC: ASSESSm-RCRA/CERCLA SUB-DESC: D 
P R W :  EX TITLE: TA-l6,-27, AZOD -65 

=OS DRIVER CATBWRT Cantinuad 
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.... sites , ballistic test sites , and contaminated buildings: sanitary sewer 

magazinem, and underground petroleum tanks. About 14.4 acres are 
ammociated with theme mtructurem and areas. Possible contaminants are ' .- 
organic chemicals, acids, radionuclide., high exploeivem, beryllium, and 
mercury. Remediation could include limited removal or, lemm likely, 
removal and disposal of larger v01umcrs.- This activity constitutes the 
Rosource Conservation and Recovery Act (RCRA) Facility Inastigation (RFI) 
and Voluntary Corrective Actions (VCAs) for thim operable &it. 
corrective Measures Study and corrective Measures Implementation are not 
anticipated at this time. 

2. Activities Ccmpleted to Date: 

3 -- drain8 and outfalls, acid sewer system, mumps, acid waste tanks, .. - 
.. . .-  ..: .- 

Preliminary Asmesmmnt/Site Inspection (PA/SI) documant submitted to 
the Environnmntal Protection Agency (EPA) Region VI, October 1987. 
solid Waste Managenwnt Unit Report submitted to EPA Region V I  and New 
mxico Ihwironmental Improvement Division ( N ~ I D ) ,  December 1988. 
During m89, preliminary IVI scoping activities were conducted. 
No activity during IP90 and N91. . 

3. current pear ( ~ ~ 9 3 )  Description: 

RpI work plan initiated in m92. 

The RFI work plan will be completed during FY93. 
The RFI work plan will include the oampling, health and safety, 
carmamunity relationm, records managemant, and managmmnt plans. 
During R93,. a projectmd 2.0 ~ n s  Uamos National Laboratory (LAIOL) 
Direct Full T h e  Equivalents (FTEs) will be devoted to work plan 
developmant. 
This Activity Data-Shoot (ADS) is partially funded by R 9 2  carryover 
dollars. 

4- Budgot Year (r994) Dercription: 

During m94, full mobilization of the field investigation and 

conduct VCA. a. appropriate. 

LIUJL Direct ETES aro estimated 2.0. 

-94 represents the firrt year in the conduct of the RFI- 

implementation of tho sampling plan and schedule will occur. 

Host sampling and analysis heavily supported by contract scientific 
support will be undertaken. 

5 *  Planning YOU ( ~ ~ 9 5 )  Description: 

Completion of Phaso 1 sampling analysio. . 
*. completion of Phaoe 1 report. 
* Prepare contracts and mobilize for required Phase 2 sampling. 

Phare 2 sample analysis. - ~ARRWEIVE continued 
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The emtimatea are then updated to reflect the cost impact of new 
conditions or estimating approaches. 

part of operating expenditures (OE) only, (2) Indirect resource6 ( $  and 
FTEs) are based on Direct FTE effort, (3) After estimating Direct m e ,  
Indirect coat is derived aa a percentage (81.0%) of the Total cost of 
Direct FTE aalary plua fringe, and 64) Indirect FTEs aro calculated by 
dividing tho total estimated Indirect coat by the coat per Indirect FTE 
aupplied by tho LNm Indirect Program office. 

+ fringe) for Direct labor are used, (2) Official LAWL emcalation rates 
as publimhed in the LAWL Financial Management Bandbook are used, (3) 
6eneral materials and services (BUS) based on PI92 15R US costa, and 
(4) najor procuremant (contracts, large purchase orders), ia eatimated 
separately from General IILS, it is not based on prior yearm* major 
procurenmnt . 

Direct/Indirect FTE Assumptions: (1) Direct and Indirect PTEs are a 

* cost Emtimating msumptionsr (1) official LA~PL salary factors (salary 

The coat estimate wam prepared by using the coat review and update 
technique. 
the aame program/projoct for internal logic, completeness of scope, . 

assumptions, and eathating methodology. The entimatea are then updated 
to reflect tiae coat impact .of new conditiona. 

An eatbate ia constructed by examining previoua emtimates of 

ADS specific aaaumptiona are as follows: 

8 .  

* 

The IVI work plan ham not yet beon aubmittod; thorefore, the technical 
acape of work, tho schedulo, and the estimate for this ADS are 
primarily parametric and reflect the project leader*s, schoduler*s, and 
eathatorma best judgamnt am to what will be porfornred. 
The RFI work plan ia currently scheduled to be submitted to EPA in 
February 1993. Upon approval of the work plan, those elements of 
the technical acope of work, achedule, and/or eatimate requiring 
adjustment will be the brim for a Baseline change Propoaal (BCP) 
submittal and will bo.incorporatod whon approved. 

Key 1aauea: 

Funding is the primary koy iasuq. 
for deli~0rable8 (milentonea), funding must remain within an 
appropriato range. 
acconplinhing ncheduled work and roault in milaatonea.being pushed out. 
Availability of contractor aupport, including analytical nupport, is 
also a aignificant key insue. Contract support must be available at 
the required time for accomplisbamnt of field work and the analyaie of 
eamplem. m i l e  field laboratoriea are being constructed to enhance 
analytical capacity and reduce program coats. 
Availability of mixed waste dispoaal facility c,apacity. 
Framework and riek aaneaament otudiea must be completed under ADS 2103 
and guidance/information provided to the OU'Project Leadera. 

To be able to meet the requirements 

mlaying or doforring funding will caume delaya in 

. 

A . 
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.- - lARluTItR continued 
potential enforcement action. 

The primary regulatory driver for this activity is the HSWA module of the 
Laboratory's RCRA operating permit, which requires corrective actions 
under RCRA sections 3004(u) and (v). The Laboratory must also comply 
with comprehensive Environmental Response, Compenmation, and Liability Act 
(CERCI,&), am specified in DOE order 5400.4. 

NEPA documentation requirement8 will be integrated into the RFI work plan, 
RFI report, and VCA plana. 

Detailed milestonem for major phases of field work cannot be identified' 
until the RFI work plan has beon completed. 

Key decision points under DOE order 4700.5 for xajor System Acquisition 
and Major Projects are linked to the RFI work plan, RPI report, and VCA 
plana . 
0U project mcmagemont documentation i8 included in the RFI work plan and 
VCA planm. 
report and VcA plans, as appropriate. 

Readinems revim will k completed am part of the RPI work plan and VCA 

Surveillance and maintenance plans will be included in the RFI 

plans . 
i 
i 
I -IWG -- 

1. Impacts on PY95: 

In order to meet target funding levelm, funding will be decreased by 
$1,47OK. 

Thim decrease in funding rmmults in increased risk to the Program as 
this decreaaem contingencyjmanagement reserpe to cover unanticipated 
Program requirements. 

2. Impact. on Outyoarar 

In order to meet target funding levels, funding adjustments are required 
i n  Et96 ($i ,ooor) .  

Thi8 decreame in funding results in increamed r i s k  to the Program am this 
'decreamms contingency/managmnt reserve to cover unanticipated Program 
requirements . 



. 
operations O f f i c e :  UWL ID No.: 1098- . Laat Update: 02/02/1993 

WBS NO.: 1. 4. 2. 6. 1.11 Category8 ER Appr.: D FYP: FY95-99 
Project Title:TA-2, 41 REMEDIATION FaCility/WAG : N/A' 

i line Item NO. : TPC: . o  TEC : 0 

,cost Loc: L Schgd. -8 L S C ~ L O C :  L 

BQ POC 8 BLLRRIS, R. ' Phone: 301-903-8199 
Auxiliary Field.:' 1. 2. 3. 

WMTE T X P ~  ( 8  of FXOS ~~~1 i . r . )  

ADS Titha TA-2, 41 . 

Inatallation: LOS -0s NATIONAL LABORATORY CID: ALENG36 

' contig : 0 overhead: 8 

F.0. P O C S  BITNER, R e  Phone: 505-845-4606 

... .- 

. :+ 
.. . 
..- .. . 
.I 
! 
I i .. 

%. 

I 

:I' 

ELW: 0 . m :  0 T E W H I X t  O U W :  0 U W n r  0 BAe: 0 SAUT: 0 GTCC: 0 

~ X D R x l m R s  

W r Y  CMAx19 SDWA: 19 RCRA: Y 30040: Y TSCA: 19 CERCLAr Y 
NEPA: Y DOE: Y OSEA:Y I A C t U  ' O R D  : U  ST : Y  TRI : N  FEDtY 

505 
0 
0 
0 

. i 

'., 
I 

505 

OE 
CE 

~ GPP 
LI 

- 1  
. O  
1 
0 

3,020 
0 
0 
0 

3* 020 

3 
1 
3 
1 

0 A 0 
0 B 0 
0 C 3,380 
0 D ' 0  

E 
0 ? 

0 
0 

G 0 
R 0 
I 0 - 

TmAL 3,380 

0 
0 
0 
0 
0 

. o  
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 .  
0 '  
0 

0 

PLIIlII10 xm?un- (Dol1.r. in -.8nd.) 
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38 380 1,922 Z 8 462 2 # 095 1,650 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

TOTAL 3,380 le 922 2,462 2 8 095 1,650 
~ 1 : I O ~  contirp0.d 



Same ADS a6 ADS1098. 

- J 

Milestone No.: 11012130 
Title: EPA/NMED D M  OF RFI WORR KA# COKPLETE 
Planning Date Targ8t Date Leved: HQ Keyword: SA 
04/26/1993 04/26/1993 
Driver lam: 3004U Driver mference: ESWA X O D ~  
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y current Y e a r  Workplan: Y Safety and Health: 

The RFI work plan will include Sampling, program management, quality amsurance, 
health and mafety, records managoment, and community relations plans, a8 required by 
the HSWA module. 

... 2 . 
- 

4 -  L- 

.. - .~ 

nileatone UO.: 11014130 
Title: EPA/HMBD DWLFT PB1. =PORT C-TE 
Planning Date Target Date Leve1:HQ KoyuordtSA 
03/30/1995 03/30/199s 
Driver lame: 300411 Driver Reference: HSWA HODULE 
PRES- IW Tiger -am: I Program mecution GUidanCO: Y 

Deacription: 
Roadmap: Y current Year workplan: Y safety and Health: 

A draft phame one report will be submitted to EPA and NnED reporting the resultr of 
EVI phaae one investigationr. 

nilemtone No.: 11014330 
Title: EPA/UMED DRAFT; COMPLETIOW OF RFI 
Planning Date Tar- Date Level: EQ myword: SA 
01/22/1997 01/22/1997 
Drimr Name: 300411 Driver Reference: B g n ~  MODULE 
pRdSEN!P IN Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y current Y e a r  workplan: Y safety and Health: 

The HSWA d u l e  require. reporting of RFI reaulta. 
delivered to EPA and UMED. 

The draft report will be 

~ 

nilestone  NO.^ 11015130 
Title: EPA/#IZED DRAfi OF CNS PLAN COMPLETE 
Planning Date Target Date Level: HQ Keyword: SA 
08/18/1997 08/18/1997 
Driver ~ama: 300411 Driver Reference: HSWA MODULE - HILL- Continued 
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TARGET UEIRL (Dollar8 in Thouraada) 
P C O D E  FY 95 P'Y 96 FY 97 FY 98 FY 99 

EH2 0 10301 .2,702 1,922 .2 , 462 2,095 . 1,650 
35EWZOlOO 0 0 0 0 0 
39.EW20100 . 0 0 0 0 0 
3 9EW2 0 10 0 0 0 0 0 0 

TO'IIAL 2 , 702 1, 922 2 , 462 2,095 1,650 

-1- 
TARGET LEVEL 

1. Technical scope8 

Technical Area-2 (TA-2) is the omsga Weet Reactor which io an bm-water 
cooled reactor fuelod by ninety-three percent uranium-235. 
reactore, a water boiler reactor and a fart reactor called Clementine, 
war0 ala0 operated and &comdasionod at TA-2. 
conrirta of potential releare mitee compriaing approximately 24.3 acres. 
The site. includo contdnatod uear asrociated with buildingo, an oil 
rtorag. area, burn pita, reptic tanka, drain fielda, outfall areas, eumpr 
and linen, and effluentr. Potential contaminantr include firsion 
producte, heavy mitalr, potaerium dichromate, and PCB-contaminated oil. 
Potential r d a l  alternativar may vary from relected removal followed by 
institutional control8 to the lea6 likely alternative of  removal and 
disposal of larger volumes. Thir activity conrtitutee the Resource 
conservation and Recovery Act (RCRA) Facility Invertigation/co~ectiw 
Mearures Study/corrective Uearurer Implementation (RFI/cns/cnI) and 
Voluntary Corrective Action (VCAI) for thio ou. 

2. nctivitier Completed to Date: 

Two other 

Thie operable unit (Ou) 

I 
Proliminary Aerermamnt/Site Inrpection (PA/SI) documant submitted to 
Bnvironnwntal Protection Agency (ISPA) Region V I ,  October 1987. 
solid Wart. Hanagenrent Unit Report eubmitted to EPA Rcrgion VI and Pew 
W.xico Snvironmontal Improvement Diviaion (-ID), December 1988. 
During ?Y69, preliminary RFI ecoping activities were conducted. 
100 activity during PY90 and Ip91. 
The RFI work plan war written during n92. Thia work plan include. 
rampling planr, data quality objectivee, and eolid waste amnagentent 
unit (snnU) deecriptionr. 
npcillary plana are alro included on project managemmnt, quality 
arrurance, health and rafety, recorda managemant, and c-ty 
relations as specified in the Haaardour solid Waste Amendments (HSWA) 
module of the RcRA oporating permit. 

3. Current Year (m93) mecriptiont L UaRRaTIvE contimad 
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- ~LRRATIVI Coatinuod 

m y  aomumptionn for implementing the LANL Environmental Restoration (ER) 
Program an scheduled include: mufficient nubcontracting capacity, 
mufficient analytical capability--empecially mixed waste, adequate funding 
as needed, t h l y  review and approval of the HSWA documsntation by EPA. 
Funding estimates are based upon the bent profensional judgment of the 
effort required to meet the deadline. of the HSWA module ao opecified by 
SPA in the Raw opmrating permit. 
record of these activitiem, funding will be adjumted to accurately reflect 
hiotorical exprience in these tanks. 

Aa the Program developo a historical 

Key ammumptiono umod to preparo mcopm, comt, and mchedulo banelines are 
prementod belaw: 

r) 

r) 

e. 

t 

r) 

t 

Bottarau-tlp Technique: Generally, a work otakmont and net of drawing6 
or opecificationm are used to "takeoff" material quantities required to 
perform each diacreto tank perforwd in accomplishing a given operation 
or producing an equipment component. From theoe quantitiem, direct 
labor, equipment, and overhead coots are dorived and added thereto. 
Specific Analogy Technique: 
comt of an item usad i n  prior mynteam am the bani. for the comt of a 
similar item in 8 new oymtem. 
account for diffenncea in relative complexities of performance, 
demign, and operational charactorimticm. 
Paramstric Tochniquer 
databasem on similar systmu or nubsystema. 
perfomed on tho data to find correlations between coat drivera and 
other myatem paraamterm, much am deoign or performance parameters. The 

can be usod individually or groupad into po1. complox moden. 
Coot Review and Update Techaiquo: 
examining previous entimator of the 8- program/project for internal 
logic, completenesm of OCOPIB, assumptions, and estimating methodology. 
Tho estimates aro then updated to reflect the cost impact of new 
condition. or emtimating approachem. 
Direct/Indirect m amsumptionas (1) Direct and Indirect m s  are a 
p u t  of -rating expenditures (a) only, (2) Indirect resourcen ( $  and 
F T B m )  8rm banmd on Direct FTE offort, (3) After estimating Direct FTEs, 
Indkmct.cost im derived an a percontag0 (81.08) of the Total coat of 
D i r m c t  FTB .alary plum fringe, and (4) Indirect FTEs are calculated by 
dividing tho total omtimated Inciiroct cost by the coot per Indirect FTE 
supplied by the LANL Indirect Program office. 
Coot Estimating m a w i o n o :  (1) official IJhwL oalary factor0 (salary. 
+ fringe) for Direct labor are unod, (2) Official LAUL emcalation ratem 
ae publiohed in the LmL Financial nanagemant Bandbook are uned, (3) 
G8nor.l materiala and mervices (BUS) is based on FY92 ER WCs costs, 
and (4) mjor procurembnt (contract., luge purchase orders), is 
estimated separately from 6eneral BUS, it is not based on prior years@ 
major procurement. 

Specific analogies depend upon the known 

Adjuntmmtn are made to known comtm to 

Paraumtric technique requires historical 
statistical analysin is 

ana1y.i. produce. coat mqu8tiOM or comt mstimting rel8tionohipn wtrich 

An estimate is conotructed by 
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b .... 

Continued 

HSWA nodule VI11 RFI/CMS coat and schedules N o t i c e  Of 
ID # NU0890010515 to achieve identified Deficiency/ 

MILESTONES, which are Notice of 
connirtent with annually Violation and 
approved Inntallation work . ansociated 
Plan . penaltien 

Purrnuant to the solid Waste Dinpomal Act, an amended by RcRA, ab amended 
( 4 2  U.S.C. 6901, et neq.)'and the ESWA of 1984, a p o d t  i r n  innued to the 
U . 8 .  DOE Loa Alamor &ea office and the Wvernity of California, doing 
buminemm am Lorn nlamom Uational Laboratory (hereaftor called the 
Permittee) to operato a dimporal facility at the location stated above. 

Tho Pormitteo mumt comply w i t h  all tho tarnu and condition. of thin permit. 
This p e a t  conmimtm of tho conditionr contained heroin (including the 
attachment.). 
hatardourn want. managenmnt activitien camply with all applicable Federal, 
statutory, and regulatory requir-nts. Applicable requirrwnts are thome 
which are found in, referencod in, or incorporated into that vernion of 
RCRA or the regulationm promulgatod to RCIUL that are in  effoct on the dato 
thim permit is irrued (roo 40 Crrr 270.32 ( c ) ) .  

said conditionm are needed to insure that tho Permittee'n 

Tbim p m i t  im  imruod in part purrnuant to th0,provimionm of soctionm 201, 
202, 203, 206, 207, 212, 215, and 224 of Rsm, which modifiod sectionm 3004 
and 3005 of RCRa. There require corrective action for all releaaem of 
hatardous wamtm or hatardour conetituentm frem any nolid want. management 
unit at a treatment, storagm, or dimpornal facility momking a porrhit, 
rogardlen8 of the t h o  at which tho waste warn placed in much unit and 
provider tho authority to reviow and modify the permit at any tima. The 
dociaion to imrw thim permit im bared on the asamption that a11 
information contained in tho parmit application in accurate and that the 
facility will k oporatod am 8p.cifi.d in the pezdt application. 
inaccuraciem found in tho application may be ground. for termination or 
modification of thio p o d t  (moo 40 CFR 270.41, 270.42, and 270.43) and 
potential e n f o r c a t  action. 

Any 

The primary rmgulatory driver for this activity im tho BSWIL module of the 
Laboratory'm RcM operating permit, which requires corrective actionm under 
RCRA sectionm 3004(u) and (v). 
Cmprehenmivo Bnvironnmntal Remponno, Conparnation, and Liability Act 
(CERCLA), a. npcified in DOE Ordor 5400.4. 

Tho Laboratory must also camply with 

National Ewiroxnnental Policy Act (NSPA) docuap.ntation requiroumntn will 
be integratod into the RFI work plan, RFI report, Cns work plan, CnS 
report, and VCA plans, am appropriate. 

Detailed milestonem for major phases of field work caamCk identified 
until the IVI work plan has been completed. - mRMrIws continud 
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DESCRIPTIOI OF -TORT DRIVERS Continued 

IPEPA-Rt 
National Environmental Policy Act (IPEPA): 

activitiee am set forth in DOE order S440.1E (Implementation of NEPA). 

The Laboratory must comply with NEPA 
. requiremantm for mite characterization and remmdiation activities and RCRA TSD 

OSEA: 
Occupational Safety and Health Act (OSEA): 
requirmmnts under OSEA while implementing site characterization and remediation 
activitiem, and R a t a  TSD activitiem (e.g., 29 cPR 1910.120). 

The Laboratory must comply with DOE 

R3004: 
3004U: 
(BSWA) 3004(u) and (v) requirement6 of the Laboratory*r RCRA operating permit. The 
HSWA module warn effective nay 23, 1990. 

The Laboratory mu8t comply with the Bazardous and Solid Wa8te Amendment8 

RcRh: 
Resource Con8ervation and Recovery Act (RCRLL): 
Treatment, Storage, and Di8posal (TSD) requirements under the Laboratory's RCRA 
operating permit. 

The Laboratoy must comply with RCNl 

ST : 
State (ST): The Laboratory must comply with New nbxico State etatutea (e.9.. 
Hasardau8 Waste Act of 1977, Radiation Protection Act of 1978, and solid Waste Act of 
1990) . 
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Tiger ~ 8 a m  r inding mubar: IWS/CF-Ol D a t e :  10/28/1992 

1,418 6,501 2,331 OE 5,731 4,632. 
CE 0 0 0 0 0 
6PP 0 0 ' .  0 0 0 
L I  0 0 0 0 0 

1,418 6,501 ' 2,331 

j 

' ,? 
FTEr FY 95 R 96 ?Y 97 PY 98 FY 99 

D i r e c t  3 3 1 4 1 
I n d i r i c t  ' 1 1 1 2 0 I 

- FT94-98 11l# ~ 8 8 ~ f a ~ 8 C O 8  
ADS #: lllrLAll00 
T i t l e  : 
Tranrferred in i t r  ent i re ty:  
Explanation of Change: 

Same ADS a0 ADS1100. 

R94-98 ADS Cromsraferance8 Continued 



The CMS plan will be prepared and submitted to the EPA and NMED in compliance with 
the ESWA module. 
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DESC: ASSESSm-RCRA/CERaA SUB-DESC: D 
PRO6RAM: En TITLE: TA-2O8-53, and -72 

BCR CODE FY93 APPR FY94 PRES FY94 APPR PLAN PRIORITY 1 TARGET PRIORITY 1 
FY95 DRIVER CATEGORY 

-IIo Lmm, (mllarm i n  ~hoummds) 
BCR CODE FY 95 'FY. 96 FI 97 FY 98 Ip 99 r 

.! 
f 

EW2 0 10 3 0 1 98471 48632 l1 418 68501 21331 I 3 SEW2 01 00 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 
3 SEW2 0 100 0 0 0 0 0 

TOTAL 98 471 48 632 11 418 61501 2,331 

Wva (Dollurn i n  Thoumands) 
BCR CODE FY 95 FY 96 FY 97 . rp 98 FY 99 

EW2 0 1030 1 5 #  731 4,632 18 418 6,501 21331 
3 5En2 0 100 0 0 0 0 0 
3 9 ~ ~ 2  o i 00 0 0 0 0 0 r 39EM2 0 100 0 0 0 0 0 

2,331 5,731 4 8  632 18418 6,501 



ALLA-1100- - 
Date: 02/03/1993 Time: 

.. 

conduct the -1. 
* Full mobilization of the field investigation, implementation of the 

conduct VCAs as appropriate. 
* 

Mort LMlL Direct FTEs (3.0) will be asmociated with RVI work 

sampling plan and schedule. 

Sampling and analysir heavily supported by contract scientific 
support . 
plan preparation. 

: i  . .. 

I 

' , 

6. Outyeks (PY96-99) mscription: 

? 
5 

RFI field work will continue. 
The sampling will be phared such that when sufficient data for a 
corrective measurer decision are available, sampling can be halted. 
v c ~ l  will be conducted baaed on availability of funding and waste 
disposal capacity. 
RPI report will be prepared during pP98 and will be submitted to 
EPA/UMED in mbruary, 1999. . .  

Most sampling and analpsir cost will be associated with subcontracts. 
~ l l l o ~  Direct FTES are projected to range from 1.0 to 4.0* 

I 7. x q  wrumptions: 

Key assumptions for implementing the LMtL Environmental Restoration (ER) 
Program a8 rcheduled include: sufficient subcontracting capacity, 
rufficient analytical capability--erp.cially mixed waste, adequate funding 
am nemded, timely review and approval of the Barardous solid Wamte 
Aumndmants (IWRIA) documentation by EPA. Funding estimates are based upon 
tlm best profermional judgwnt of tho effort required to m e t  the 
deadliner of the BSWA module as mpecified by EPA in the R a m  operating 
permit. Ao the Program dmlops a historical record of these activities, 
funding will k adjumted to accurately reflect historical experience in 
these task.. 

Key assumptions used to prepare scope, cost, and rchedule baselines are 
pre8ent.d blow: 

mttanm-tlp Technique: 

I 

Generally, a work mtatemnt and ret of drawings 
or mpecificationm are used to 'takeoff" material quantities required to 
perform-each dircreto taok performed in accomplishing a given operation 
or producing ur equipment component. From theme quantitiem, direct 
labor, equipment, and overhead costs are derived and added thereto. 
specific Analogy Technique: Specific analogiem depend upon the known 
cost of an itam used in prior systems am the bamis for the cost of a 
mimilar item in a new system. Adjustmcm+s are made to hewn costa to 
account for  difference. in  relative complexities of performance, 
design, and operational characteristicr. 
Paranmtric Technique: Paramtric technique require6 historical - c O & f B U d  
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* 

* 

. *  

9. 

accomplishing scheduled work and result in milestones being pushed out. 
Availability of contractor mupport, including analytical support, is 
also a significant key issue. Contract support must be available at 
the required time for accomplishment of field work and the analysis of 
samples. nobile field laboratories are being constructed to enhance 
analytical capacity and reduce program costs. 
Insufficient mixed waste disposal faeility capacity. 
storage/dispoeal facility ir planned for di6pO6al of ER-generated waste 
at LAWL. 
Framework and risk assessment studies mumt be completed under ADS 2105 
and guidance/information provided to the OU project leaders. 
consistent tmchnical approach to sit. characterization is dependent on 
this guidanco/information. ’ 

Decontamination and decondssioning (DLD) schedules are driven 
indirectly by ER Program regulatory requirements because they will 
impact -1 field work schedules. 
required to meet RSWA nodule schedule8 and ensure a’cost effective 
program. 
The XSWA module schedule must  be^ modified to reflect available funds. 
The RFI/QIs ochedulo for t h i m  OW currently exceeds the RSWA nodule 
10-year win-. 

A mixed waste 

A 

Effective DLD/ER integration is 

Regulatory Drivars/Consequencert 

Regulatory D r i v e r  Affected 8cope/Cost/Schedule consequencem 

RSWA Hodule VI11 RFI/cnS cort and schedules Notice of 
ID # Wn0890010515. to achieve identified Deficiency/ 

MILES”ES, which are notice of 
consistent with annually Violation and 
approved Inmtallation Work asmciated . 
Plan.. penal tie s 

Purruant to the solid Waste DiSpoEal Act, as amended by RCm, am amended 
(42 U.S.C. 6901’, et soq.) and,the BSWA of 1984, a permit is issued to the 
U.S. Dot Loa Irlaamo Area Office and the University of California, doing 
bumixmms am Loa Al.mom National Laboratory (hereafter called the 
Permittee) to operate a disposal facility at the location rtated above. 

Tbr pemrittee must comply with all the temu and conditions of this permit. 
This permit conmirtm of the conditions contained herein (including the 
attachnwnts). 
haxardoum wamta mmagemmnt activitims comply with all applicable Federal, 
mtatutory, and regulatory requirementm. Applicable requirements are those 
which are found in, referenced in, or incorporated into that version of 
RCRA or the regulation. prolpulgated to RCRI that are in effect on the date 
this permit is imeued (gee 40 c?R 270.32 (c)). 

said conditions are needed to insure that the Permittee’s 

This permit is isrued in part pursuant to the provirions of Sectione 201, - m ~ R A ~ y t l i c  Continued 

. -  : .  :i .. 

. .. 



2. Impacts on Outyearox r None. . .. 
i .._. 
5 

r 

OSEA: 
occupational Safety and Eealtb Act (OSHA): 
roquircrranntsunder OSBA while implementing site characterization and remediation 
activities, and RCRIL TSD activities (e.g., 29 CPR 1910.120). 

The Laboratory must comply with DOE 

- DuIcRfPTIOI OF -Y DRIVERS 
CM: 

Clean Air Act (clur): 
for Eazardous Air Pollutants (NESBAP) during mite characterization and remediation 
activities. 

The Laboratory mumt comply with CM National W e e i o n  standards 

CERCW: 
comprehmnimve Environmental Rasponme, Compensation, and Liability Act (CERCLA): The 
Laboratory mast comply with CERcIA cleanup requiremento am directed by DOE Order 
54004. (CERQIA RequirePlentr). 

R3004 8 
304411: 
(a=) 3004(u) e d  (v) requiremento of the Laboratory'm RCIIA operating permit. 
H8WA module warn effectivi nay 23, 1990. 

The Laboratory mast comply with the hatardaum and solid waste Amendments 
The 

, 

I 

-- 

RCR&: 
Resource conrerrration and Recovery Act (RcRn): "he Laboratory mumt coaaply with 
Treatment, Stor8g8, and Disposal (TSD) requirements under the Laboratory*s RCRA 
operating permit. 

Department of Energy (DOE): 
including DOE Orders in the 5400 and 5800 series (e.g., 5400.4, CERCLA Requirements; . 
and 5820.21, Radioactive Warte Hanagemmnt). 

Thm Laboratory must comply with DOE requiremento 

m D t  

ST : 
State (ST) : The Laboratory mart comply with New Hexico Stat@ etatutes (e.g., ' - DI8CRIPZIOI OF -RX DR- COsrtinUed 
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Operatione office: ALLA ID No.: 1106- Laet update: 02/03/1993 
ADS Title: TA-21 
WBS NO.: 1. 4.  2. 6. 1.13 category: ER Appr.: D FYP: FY95-99 
Project TitletTA-21 REMEDIATION Facility/WAG:I/A 
Installation: LOS -0s NATIONAL LABORATORY CID: U N G 3 6  
Line It- 10.: TPC a 0 TEC : 0 
contig : 0 overhead: 8 
cost Loc: L Sch~d. Loc~ L scope4Loc: L 

F o O o  POCt BITNER, A. 
HQ POC HARRIS, Ro 
Auxiliary Fields: 1. ER 2. 

Phone: 505-845-4606 
Phone: 301-903-8199 

3. 

ELW: 0 mu: 0 TRttMIx:- O U I W :  0 urn: 0 BAZ: 0 SAUT: 0 GTcc: 0 

-RT DRIVERS. 

CM : Y CWA: 19 SDWA: I9 . RCRII: Y 300401 Y TSCA: I CERCLh: Y 
-A: Y DOE: Y O S 8 A : Y  -:I ORD :I9 ST : Y  TRI S I  ?ED:Y 

I 

bppPry ?Unding Prof i l .  
FY95DRIVERCATEWRY , ' r BLR 1193 JiPPR FY94 PRES -94 APPR PLm PRIORITY1 TARGET PRIORITY1 - 

OE 4,087 
CE 0 
GPP 0 
LI 0 

TOTAL 4,087 
Ems : 
Dir-P 8 
Ind-P 4 
Dir-T 8 
Ind-T 4 

- 

7,169 
0 
0 
0 

7,169 

0 A 0 
0 B 0 
0 C 18,675 
0 D e o  

E 0 
0 ? . o  

6 '  0 
H 0 
I ' 0 .  - 

TOTAL 18,675 0 

0 
0 

11,839 
0 
0 
0 
0 
0 

. o  

11,839 

0 
0 .  
0 
0 
0 

: o  
0 
0 
0 

0 

PLNtWnO (Dollarm in zhoumandm) 
ET 95 FY 96 FY 97 PP 98 PP 99 

18,675 19,974 13,112 7,892 , 7,088 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

TOTAL 18,675 19,974 13,112 7,892 7,088 
OLA.IIIO WVIL Continuad 
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. S a m  ADS am ADS1106. r . 

..- 
+, 

= 

1. 

- WILE- I 
Milestone No.: 13014030 
Titla: EPA/NESgD DRAFT COUPLETE SO10 PE2 ,REPORT 
Planning Data Target Data Level: EQ Keyword: SA 
12/15/1990 12/15/1998 
Driver N-: 300411 Driver Reference: HSWA MODULE 
PRESENT IN Tigar Team: Y Program Execution Guidance: Y 

Demcription: 
Roadmap: x Current Y e a r  Workplan: Y safety and 8ealth: 

A draft phase two report will be submittad to EPA and NMED reporting the 
the RFI phare two invemtigatione. * 

rerulte of 

nilartone No.: 13014130 
Title: E P A / m D  DRAFT PIAU/woRlt PLAIO HOD CB18 COXPLETE 
Planning Date Target Dato L0VOl:EQ K q w o r d r S A  
05/05/1993 05/05/1993 
Driver lama: 3004U Driver Reference: EswA XODULE 
=SENT IN T i g e r  TO-: I program Execution GUidan~~: x 

mrcription: 
Roadmpr Y current Year  Workplan: Y safety and Eaalth: 

An RFI work plan modification will k submitted to EPA and #w&o for sampling. 

Milestone lo.: 13014230 
Pith: EPA/WWED DMFT C-TE OF SQ2 PE1 REPORT 
Planning Date Targat Date Level: HQ myword: SA 
11/14/1994 11/14/1994 
Driver #amat: 300411 Driver Reference: BstQu HODWLE 
PRESQOT 1. T i g e r  Team: X Program Execution Guidance: Y 

macriptiont 
Roadmaps I current xear workplan: Y safety arid Health: 

A draft phaso o m  report will ba submitted to EPA and NMED reporting the reeults of 
the RFI pharo one inorstigationr. 

nilemtone uo.: 13014330 
Pith: E P A / m D  DRAFT C- SQ3 PH1 REPORT 
Planning Date Target Data Level: HQ Keyword: SA 
10/27/1995 10/27/1995 
Driver Name: 300111 Driver mference: 'HSWA LIODULE 
m S 1 5 # T  IN Tiger -am, Y Program Emcution Guidance: Y 

- WT- Continu.8 
Roadmap: 11 current Pear workplan: 1 Safety and Bealth: 



--. . .. - ... 

. 
" - w1~1~8!rcne~s Comtinud 

A draft phalre one report will be aubmitted to EPA and NMED reporting the reeults of 
the RPI phase one inveatigatione. 

. .: - .  

Milestone No.: 13014730 
Title: EPA/NMED DRAFT COMPLETE SQ7 PH1 REPORT 
Planning Date Target Data Level: EQ Keyword: SA 
11/15/1996 11/15/1996 
Driver N-: 30040 Driver Reference: R ~ A  MODVU 
PRESENT IN . Tiger Team: Y Program Execution Guidance: Y 

Description: 3 

A draft phase one report will be submitted to EPA and NMED reporting the results of ": 
the RPI phaso one invmetigations. 

Roadmap: Y current Year Workplan: Y Safety and Health: 

1 

Milestom NO.: 13014830 

Planning Date Target Data Level: HQ Keyword: SA 

Driver Name: 3004U Driver mferoncer HSWA MODULE ' 

PRES- I10 Tiger Teamt. ]I Program Execution Guidance: Y 

Description: 

Titlet EPA/FIUED DRAFT.COMPLETE SQS PHI REPORT 

11/20/1996 06/13/1997 

- 

. Roadmap: Y current Year Ooorkplan: Y safety and Health: 

.. 
b 

5 
I 

i 

Milestone NO.: 13014930 

Planning Date Target Data Level: EQ Keyword: SA 

Driver N-: 3004u Driver Reference: HWA MOD- 
PRESENT IN Tiger Team: Y Program Execution Guidance: Y 

Description: 

Title: =A/#- DRAFT C0-m SO9 PX2 REPORT 

02/06/1998 02/06/1996 

Roadmap: 1 Current Y o u  workplanr Y Safety and Health: 

A draft phase two report will be submitted to EPA and IXED reporting the results of 
the RPI phase two inveetigationr. 

DESC: A S S E S S s R C R & / -  . SUB-DESCs D 
PROGRAn: EM TITLE: TA-21 

BLR CODE -93 APPR R 9 4  PRES FY94 APPR PLAN PRIORITY 1 TARGET PRIORITY 1 
FY95 DRIVER CATE6ORY 

4,087 7,169 O A  0 0 0 0 
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- MARRATZVI OoOtinUod 
Laboratory (LAIQL) mites. Tha objective of the study im to design a trench 
cover symtem which maximizes waste mite integrity by minimizing erosion 
and infiltration and maximizing water storage capacity. About 105 acres . 
are amsociated with these areas with potential contaminantm being acids, 
organic chemicals, uranium, americium, and plutonium, and heavy mstals. 
Remediation i o  expected to conaist of partial removal followed by 
institutional controls with rcloroval and.diaposa1 possible. 
appropriate, EnviroMuntal Reatoration (ER) activitiea will be coordinated 
with building decontamination and deconmrimmioning (DeD) at DP Weat. This 
activity constitute8 the  source Conmemation and Recovery Act (RCRA) 
Facility In~mtigation/Corractiw, Measurea Study (rVI/CMs) and Voluntary 
Corrective Action. (V-) for this ou. 

AS 

2. 

8 

8 

8 

8 

8 

3. 

8 

8 

I! 

I! 

8 

4. 

8 

8 

8 

* 

Activities Completed to Date: 

Preliminary Ammesmment/Site Inspection (PA/SI) document mubmitted to 
Lnvironmental Protection Agency (JSPA) Region V I ,  October 1987. 
solid Waate Wagemant unit (Swnu) Report suhitted to EPA Region V I  
and New XeXico Bnvironnwntal Iiprovwmnt Divimion (rolreID), in  December, 
1988. 
During PT89, preliminary R?I .coping activitiem ware conducted. 
The -1 work plan waa prepared in FYSO and p991, nubtaitted to EPA 
Region VI in 1991, and approved by EPA in ~anuary 1992. 
RFI field work cammencod in narch 1992 and continued throughout the 
ET92 field seamon. 

current year (rrS3) Description: 

Field activities copapleted early in R 9 3  included site-wide surface 
soil characterization, outfalls and filter building footprints. 
Preparation of the firmt phame report of field work. 
Integration of  DCD activities with ER activities. 
Preparation of a Work Plm.nadification to documant schedule and other 
changos . 
caparpletm general geologic characterization activities, including 
data amsassmont. 
maitor m A  B capping pilot etudy. 
Wamt aupling and aaalysia coat. will be asmociated with subcontracts. 
LIILOL Dinct- Full T i m  Equivalents (-0) projected at 8.0. 
Thi8 Activity Data sheet (ADS) i o  partially funded by -92 carryover 
8 o l l u ~  a - 

Budget Y o u  (n94) Description: 

Initi8te drilling for aubsurf ace vadose kone characterization and MDA v 
contaminant characterization. 
Initiate invemtigationo at additional ourface SWLIPS. : 

nonitor WDA B capping pilot etudy. 
ER activitiea will be coordinated with Buildings 3 and 4'South DCD at 
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labor, equipment, and overhead costs are derived and added thereto. 
specific Analogy Technique: 
coat of an item umed in prior symtoms as the basis for the coat of a 
nirnilar item in a new ayetom. 
account for differences in relative complexities of performance, 
design, and operational characteristics. 
Parametric Technique: 
databarer on similar system6 or subsystem. 
performed on the data to find correlationa between cost drivers and 
other eystum paraumters, such an design or performance parameters. The 
analysis produces coot equations or cost estimating relationships which 
can ha used individually or grouped into more complex modem. 
Cost Rmview and U p d a t a  Technique: 
examining previoum estimates of tho same program/project for internal 
logic, completene8s of mcope, assumptions, and estimating methodology. 
The estimates are then updated to reflect the cost impact of new 
condition. or estimating approaches. 
Direct/Indirect m Assumptionm: (1) Direct and Indirect FTES are a 
part of operating expenditures (OB) only, (2) Indirect remourcom ( $  and 
FTZS) are based on Direct FTE effort, (3) After emtimating Direct m s ,  
Indirect cost is derived as a percentage (81.08) of the Total Coat of 
Direct FTB salary plus fringe, and (4) Indirect f i E s  are calculated by 
dividing thm total eetimated Indirect cost by the cost per Indirect FTE 
supplied by the W Indirect Program office. 
Cost Estimating Assumptions: (1) Official LAWL salary factors (salary 
+ fringe) for Direct labor are wed, (2) Official W escalation rates 
a8 published in the LAWL Financial Hanagemnt Randbook are used, (3) 
orneral materials and services (BUS) is based on ? ~ 9 2  ER BUS CO8t6, 
and. ( 4 )  Major procurement (contracts, large purchase orders), is 
estimated meparately from 6eneral n18, it is  not based on prior years' 
major procurement. 

specific analogiee depend upon the known 

Adjustment6 are made to known coat8 to 

Parametric technique require. hietorical 
statistical analysis im 

An estimate is constructed by 

The coot estimate was prepared by using the cost review and update 
technique. 
the slllyl program/project for internal logic, c~leteness of scope, 
asamptions, and matimating nmthodology. 
to reflect the cost impact of new conditionm. 

ADS specific asmMlptions are as follows: 

An estimate i s  conmtructed by examining previous estimates of 

The ertimates are then updated 

The RFI W k  plan was mubmitted and approvd; therefore, the fiald work 
reflects thm work plan. 

8 .  xey.1ssue.1 

Funding is the primary key issue. 
for deliverable. (milestones), funding must remain within an 
appropriate range. 
acccmplishing rcheduled work and reeult in milestones being pushed out. 

TO be able to m e t  the requiremonte 

Delaying or deferring funding will cause delays in 

- ~ R U N C I ~  continrr.6 
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. .  - HARRWEIM continued 
hazardoua waste or hazardoua conatituenta from any solid waste managemsnt 
unit at a treatment, storage, or dimposal facility seeking a permit, 
regardleso of the time at which the waste was placed in such unit and 
provide8 the authority to review and modify the permit at any time. The 
decision to issue thio permit im based on the assumption that all 
information contained in tho permit application is accurate and that the 
facility will be operated a8 specified in the permit application. m y -  
inaccuracies found in tho application may ba grounds for termination or 
modification of this permit (oee 40 CFR 270.41, 270.42, and 270.43) and 
potential enforcement action. 

The primary regulatory driver for this activity im the BSWA module of the 
Laboratory @ 8 RCRA oparating permit, which require8 corrective action8 under 
RCRA roctions 3004(u) and (v). 
Cormprehenmiva Environmental Response, Compensation, and Liability Act 
(CERCLA), a8 opecified in DOE Order 5400.4. 

The Laboratory must also comply with 

Current FY93 dollars are insufficient to meet schedule requirements 
contained in approved TA-21 IVI Work Plan. 
will be required in m93, or fines may be incurred.. 

Renegotiation of .the schedule 

National zav'ironmental Policy Act (WEPA) documentation requirement8 will 
be integrated into the RFI work plan, R?I report, CMS work plan, CMS 
report, and VCA plans, 'as appropriate. . 

Roy decieion points under DOE order 4700.5 for Major System Acquisition 
and .Major Projects are linked to the RFI work plan, RFI report, .cnS work 
plan, CMS report, and VCA pldDs. 

0u project management documentation ie included in the RII work plan, ells 
work plan, and VCA plana. 
included in the IVI report, Cns report, and VCA plano, as appropriate. 

Readiness roviowa will be completed as part of the RFI work plan, CHS work 
plan, and vc. plan reviow. 

Surveillance and maintenance plane will be 

1. Impact. on m9St 

In order to m e t  target funding 1evel8, funding will be decreased by 
$6,83611. 

Thio decrease in funding reaults in increamed risk to the Program as 
this decreases contingency/management reserve 'to cover unanticipated 
Program requirmetnts. 

A portion of IVI field work scheduled for FY95 is delayed to FY96, - mnRaTIVa cwrfirruod 
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IT : * 
.- State (ST)r Thm Laboratory m a t  comply with New Mexico State atatutee (e.g., 

Hazardous waste Act of 1977, Radiation Protection Act of 1978, 6nd Solid waate Act of i 
1990). . 9. 
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FTm PY 9 s  FY 96 FY 97 PY 98 PY 99 

Direct 3 2 2 1 1 
Indirect 1 1 1 0 1 

1 
7 

f 

OE 6 ,613  2 ,755  3,424 4 ,769  1 ,072  
CE 0 0 0 0 0 
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

1 

! 

t 

rmr/C?-or D a t e :  10/28/1992 ! 

TOTAL 6 ,813  2 ,755  3,424 4,769 1 ,072  

FTEm FY 95 RI 96 FY 97 FY 98 FY 99 

D i r o c t  3 2 2 1 1 
Indirect  1 1 1 0 1 

m s / c r - 0 2  D a t o :  10/28/1992 

nos/cr-7 Dato: 10/28/1992 

1 

T 

nrS/CF-lO D a t e :  10/28/1992 

A106 Humbor: lllrGMlP9115 D a t e :  / / 
T i t l o  : 

Datcl: 10/18/1992 

Date: 10/28/1992 
. .  

D a t 8 :  10/28/1992 

-94-98 ADS Crommrmfer8ncem 
ADS I: ALwll l l  
T i t l e :  
Transferred i n  its ent i re ty:  
Explanation of change: 
m94-98 ADS Crommreformcem Contimod 
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Y Program Execution suidaicar P . -3 

Rordmap: Y current Year workplan: Y Safety and Health: .5 
'i 

prepared and submitted to the EPA and NMED in compliance with 

~ 

nilemtone wo. : 14017130 
Title: EPA/NMED'DRAfi: COMPLETIOPO OF CXS 
Planning Date Targat Date . Level: HQ Keyword: SA 
04/29/1999 04/29/1999 
Driver Name: 30040 Driver mfarence: HSWA nomu 
-SENT IW Tiger Team: Y Program Execution Guidance: Y 

Demcription: 
Roadmap: Y current Y e a r  workplan: Y safety and Health: 

The draft CNS -port will be eU))IDitted to EPA and mED, am required by the operating 
permit. 

I 

DESC 8 ASSESSWRCRA/CERCLh SUB-DESC: D 
PROORIUI: m .  TITLES TA-6,07,022,-40,b8p IWD -62 

FY95.DRIVER CATEOORP 
BLR CODE R 9 3  APPR ?Y94 PR88 ?Y94 APPR PLIUS PRIORITY1 TAR6ET P R I O R I T P I  

EW2 01030 1 1, 137 5, 825 O A  0 
3 5M2 0 100 0 0 O B  0 
3 PEW2 0 100 0 .  0 o c  8,828 
3 9EW20100 0 0- O D  0 

E .  0 
TOTAL 1, 137 5 , 825. O ?  0 

0. 0 
E 0. 
I 0 

- .  

- 
TmAz 8,828- 

I 

0 
0 
0 .  

. o  
0 
0 
0 
0 
0 

0 
0 

6,813 
0 
0 
0 
0 
0 
0 

0 6,813 0 

-- (wlU8 Tbm8.nd8) 
I......DE ?T 9s FZ 96 Fx 97 FY 98 FY 99 

EW2 0 10 30 1 8 ,  828 2,754 3,424 4, 769 1,072 
3 5 m 2  0 100 0 0 0 0 0 
39EW2 0 100 0 . o  0 0 0 
39BW2 0 100 0 0 0 0 0 

I=- 8,828 2,754 3,424 4,769 1 072 
- 

http://I......DE


~OARRATIM Continued 
work plan w i l l  be 8ubmitted t o  the EPA/NmD i n  mid-PY93 as required i n  
t h e  HSWA module. 
RFI/CXS p i l o t  mtudy f o r  capping cover design8 continuem. 
An RFI/cxb: p i l o t  study for r i n k  aseenmmnt and poten t ia l  remediation 
of a p la t ing  bath outflow w i l l  be i n i t i a t ed .  

Equivalent6 ( m e )  ( 2 . 0 )  w i l l  bo araociatod w i t h  RFI work plan 
preparation. 

noat LO. Alamoe National Laboratory (LANL) D i r e c t  mal l t ime 

Thin Activity D a t a  Sheet (ADS) is p a r t i a l l y  funded by PY92 carryover 
doiiu.. 

4. Budget Yoar (FI94) Demcriptionr 

1 

* 

6.  

t; 

x 

l i  

'? 

- 

I 

Pharo 1 field work report w i l l  ba mukittad to wI(KD l a t e  in -95. 
Phase 2 of tbo R n  f i e l d  vork plan w i l l  begin. 
T h m  R?I/- p i l o t  mtudy for capping cover demignm w i l l  continue. 
The rUr/CMS p i l o t  mtudy f o r  the plat ing bath outflow w i l l  continue. 
VCAS w i l l  k conducted am appropriate. 
nor+ mampling and analyrim cortm w i l l  be ammociatad with rubcontractr. 
tllloL D W t  -8 projocted a t  3.0. 

outyears (m96-99) Description: 

~ h u o  2 of the RFI f i e l d  uerk w i l l  be conducted during Fp96 and w i l l  be 
complotd in mid-mgt. 

+ ZWI Report w i l l  k 8UbOPitt.d t o  EPA/mED oarly in FI96. 
+ Vcha w i l l  be coaductod bamod on ava i l ab i l i t y  of funding and warte 

nort mmpling and analpsin coat w i l l  k aemociated w i t h  subcontractm. 
d i 8 p o O a l  CaP.Cit]r. 

LML D k O c t  -8 UO projected t0 from 1.0 to 2.0. 

7 .  Roy Aerumptionm: 

m y  aseumptioam for implementing the LIIl& l5nvironmsrrtal Roetoration (ER) 
Program a8 rcheduled include: mufficiont mubcontracting capacity, 
eu f f i c i an t  analytical capability--erpecially mixed wamte, adequate funding 
am nooded, timely r e v i e w  and approval of ESWIL documentation by EPA. 

. L Continued 
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- ~URRATIVL Continued 
reflect the cost impact of new conditione. 

ADS specific aesumptions are as follows: 

The RFI work plan has not yet been submitted: therefore, the technical 
scope of work, the schedule, and the estimates for this ADS are 
primarily parametric and reflect the-project leader's, schedular'o, and 
estimator'e best judgment as to what will be performed. 
The RFI work plan is currently scheduled to be submitted to EPA in 
May 1993. 
technical mope of work, schedule, and/or estimate requiring adjustment 
will be the basis for a Baaeline Change Proposal (BCP) submittal and 
will be incorporated when approved. 

Upon approval of the work plan, those elements of the 

8. m y  Issues: 

I * 

' *  

t 

runding is the primary key issue. 
for deliverable8 (milestones), funding must remain within an 
appropriate range. Delaying or deferring funding will cause delays in 
accomplishing scheduled work and result in milestones being puehed out. 
Availability of contractor support, including analytical support, is 
also a aignificant key issue. Contract support must be available at 
the required time for  accomplishment of field work and the analysis of 
sample.. 
analytical capacity and reduce program costa. 
Insufficient mixed waste disposal facility capacity. 
storage/disposal facility is planned for disposal of =-generated waete 
at LML. 
Framework and risk assessment 8tudies must be completed under ADS 2105 
and guidance/information provided to the OU project leaderr. 
consistent technical approach to site characterization is dependent on 
this guidance/information. 
Decontamination and decdssioning (DLD) scheduler are drivem 
indirectly by JSR Program regulatory requirement8 because they,will 
impact RFI field vozk schedules. 
required to meet BsWA module scheduels and ensure a coat effective 
Program. 
The Earardous Solid Waste Amendment. ( E m )  module schedule must be 
modified to reflect available funds. 

To be able to meet the requirements 

nobile fiold laboratories are being constructed to enhance 

A mixed waste 

A 

Effective DCD/ER integration is 

Regulatory Driver Affected Scope/Coet/schedule . Consequences 

BSWA nodule VfrI RFI/cnS coot and mchedulee Notice of 
ID # #n0890010515 to achieve identified Deficiency/ 

MILESTONES, which are Notice of 
consistent with annually Violation and 
approved Installation work asoociated - rrrprrIvB Cantiad 



- IURRATIVE continued 
work plan, and VCA plane. Surveillance and maintenance plane will be 

. included in the R F I  report, CHS report, and VCA plane, as appropriate. 

,Madineee review6 will be completed a6 part of the RFI work plan, cns work- 
plan, and VCA pJan review. 

1. Impact6 on' FY95: 
. .  

* In order to meet target funding levelr, funding will be decreaeed by 
$2,015K. 

Thie decrease in funding reeulte in increased riek to the Program a8 
thim decreaeae contingency/managemant reisem t o  cover:' unanticipated 
Program requirements. 

2. Impactr on Outyeus: 

- DESCRIPTIOH OF -UT DRIVERS 
clu: 

C l e a n  Air Act (a) : 
for Earardous Air Pollutants (ISESHAP) during rite charactorization and rentediation 
activitiem. 

The Laboratory must comply with CM National Emiesion Standards 

CERamt  
. Canprehensivcr Environmental' Responee, Coapnsation, and Liability Act (CERCLA) : 

Laboratory must comply with CeRcLA cleanup requirements a6 directed by DOE Order 
5400.4 ( a n  Requirements). 

The 

DOEr 
Department of Energy (=E): 
including DOE Orderr in the 5400 and 5800 reriee (e.g., 5400.4 CERCLA Requiremente: 
and 5820.2A; Radioactivm waete mnagement). 

The Laboratory m e t  colrmpiy with ~ 0 s  requiremete 

PEDr . 

Federal (FED): 
(..go, BO11988, Floodplain nanagement: EO11990, Protection of Wetlanda; Fed. 
Facilitiee compliance Act: Atomic Energy Act; Nat'l Historical  reservation A c t ) .  

The Laboratory laumt comply with a variety of federal requirements 

NEPA R: 
zational Environmantal Poiicy Act (WEPA): 
requirements for m i l x i  characterization and remediation activities and RCRA TSD 
activities am eet forth in DOE Order 5440.1E (Implementation of =PA). 

The Laboratory muet comply with =PA 

- DESCRIPTIO. OF -UT DRIVERS C0ntinU.d 
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F.0. POCt BITNER, A. Phone: 505-845-4606 
RQ POC : RARRIS, R. Phone: 301-903-8199 
Auxiliary Fields: 1. ER ' 2. 3. 

, 

TYPE6 (a of F.91 Dollar.) 

EL#: 0 TRU: 0 TRtl.NIXt OLLU: 0 LLIQn: 0 EA%: 0 SAWT: 0 GTCC: 0 

-T DRIVXRS 

CAA 8 P CWA: N SDWA: 1p n r  Y 3004Ur Y TSCA: 19 CERCLA: Y 
NEPAZ 0 DOE: Y . OSEAZ Y IMi I N -  ORD t W ST : Y TRI I U FED: Y 

I 

operations offic?: ALLA I D  N0.t 1114- Last Update: 02/03/1993 
ADS T i t l e :  TA-3.59.60, 61, 64 
UBS NO.: 1. 4. 2. 6. 1.15 ' category: ER Appr. : D FYP: FY95-99 
Project Title:TA-3,59,60,61.64 REX Facility/WAGtN/A 
Inatallation: LOS ALAMOS NATIONAL LABORATORY CIDi ALENG36 
Line Item NO. : TPC: 0 .  TEC : 0 
contig: 0 % Overhead: 9 
Coat Loc: L sched.' Loc: L scope Loc: L 

!-\ 

I 
,!.i 
.!I 

-. _ .  .-. 

-. 
..., 

-: - 

. .. .. : 
-. 
5 - 
?i - 
t: 

8umarjl Profilo 
FY9S DRIVER 'CATEGORY 

BLR ET93 LLPPR FY94 PR8S -94 APPR PLAlO P R I O R I T Y 1  TARGET PRIORITY1 

578 2,086 0 A 0 0 0 0 
CE 
6PP 
LI 

0 
0 .  
0 - 

TOTAL ' . 578 

Dir-P 2 
Ind-P 1 
D k - T  2 
tad+ 1' 

0 0 
0 0 .  
0 0 

2,086 0 

B 0 
C 3,32S 
0. 0 
E . o  
F 0 '  
G 0 
B 0 
I , o  

TOT&, 3,325 
- 

0 ' 0  
0 2,668 
0 0 
0 0 
0 0 
0 '  0 
0 0 
0 '  0 

' 0 '  2,668 

0 
' 0  
0 
0 
0 
0 

0 
0 .. 

0 

P x , a m t x ~ ~  LIVIL -(mllara i n  'PhoPaandm) 
BLR Cat. FY 95 FY 96 PP 97 . FY 98 PP 99 

3,325 5,563 8,159 9,294 ' 7,262 
cn 
6PP 
L I  

0 '  
0 
0 

0 
0 
0 

. O  
0 
0 

0 0 
0 0 
0 , o  

I 3,325 5,563 8,159 9,294 7,262 
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- HI- 
Milestone loo. : 15012131 
Title: EPAJBXED DRlvT COMPLETE FIRST RFI WORR PLhU 
Planning Date Target Date . 
04/20/1993 04/20/1993 
Driver Name: 3004U Driver Reference: ESWA MOD- 
P R E S ~  f l  Tiger Team: Y Program Execution Guidance: Y 

Level8 HQ Keyword: SA 

Roadmap: Y current Year Workplan: Y Safety and Eealth: 
Deecriptionr 

The RFI work plan will include sampling, program managemnt, quality assurance, 
health and safety, recorda management, and community relations plan., as rquired by 
the HSWA module. 

Milestone loo.: 15012133 

Planning Date Target Date Level: 80 Keyword: SA 

Driver l a m s  3004U Driver Reference: E- cto~m 
-8- IN Tiger Team: 11 Program Erucution GUidurce: Y 

mimeription: 

Title8 EPA1-D DRAFT TBIRD RFI WORK PLIUO 

07/12/1996 07/12/1996 

Roadmap: Y Current Y o u  Workplan: I safety and Health: . 

Tbe RFI work plan will include sampling, program management, quality aemurance, 
health and safety, recorda managemmnt, and conmunity relations plans, as required by 
the BSWA module. 

nilemtone No.: 15102132 
Title: E P A / m  DRlLfi C m  SEC- RFI WORK PLAU 
Planning Date Tu-t Date Levels EQ Keyword: SA 
07/13/1995 07/13/1995 
Driver l a m e r  3004u - Driver References 8- MODULE 
PRESENT IN Tigar -am: I Program mcecution Guidance: Y 

macription: 
Roadmap: Y Current Year Workplan: Y Safety and Eealthr 

The RFI vork plan will include eampling, program management, quality aseurance, 
health and safety, rocordm managmment, and community tolation. plane, ae required by 

.. : 
i. m94-90 nD8 CroEEreferencre continuad .- 

ADS as ADS1114. .- 
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- loARRATIVL COntiaUOd 
south nema Site with firing sites. 
administrative and remearch area of the Laboratory. 
fabricate uranium, the CWR building provides plutonium and uranium 
chemical support, and numerous operational areas include accelerators and 
other mpecialized Research and Dovelopnmnt (RID) equipment. TA-59 is the 
site of the Eealth and safety (as) Division complex which containm the 
chemical analyaim laboratory and the EnviroaPaental Management (EM) 
Division. 
contaminant. including asbestos, organic chdcalm, fluoride, chromium, 
high explosivoa, heavy motalm, beryllium, acids, bases and radionuclides. 
Posmible remedial action. include melected removal followad by 
institutional controls with removal and dispomal of larger volumes lesm 
likely. 
Act (ERA) Facility Investigation (=I) and Voluntary corrective Actiona 
(VCA) for t h i m  OV. Corrective r m a m ~ o s  study (CMS) and Corrective 
Meamurem Implementation (Cnr) aro not anticipated at this tim. 

Currently TA-3 is the largest 
The main shop areas 

About 41 acrem are aaaociated with theme areaa with potential 

This activity constituks the R6source conservation and Recovery 

2. Activitiem Completed to Date: 

- Preliminary Amemsrpsnt/Sito Inapction (PA/SI) document submitted to 
Bnviroznmntal Protection Agency (=A) Region VI, October 1987. 
Solid Waste Managomeat Unit (Smn) mport submitted to BPA Region V I  
and W o w  Mexico mvironmantal Improvomnt DiViSiOn (rulEID), December 
.1988 . 
No activity in ~ 8 9  or 1190. 
Started RFI work Plan, 1 Octobem 1991 and continued during FX92. 

3. Currant Y e a r  (R93) Description: 

* conduct VCA. aa appropriate. 
Wast Loa Alamom National Laboratory (LAI9L) Direct Fulltime Bquivalentm 
FTBm (2.0) will bo a~mociatod with RFI work plan preparation. 
Thim Activity Data sheet (ADS) is partially funded by a 9 2  carryover 
dollar.. I 

Tho RFI Phaae 1 work plan will be cormplote by my, 1993. 
Initiate mecond phaao work plan amsosmnrclnt. 

4. Budget  Y e a r  (R94) Domcriptiont 

* Initiate Phase 3 work plan. 
.* Continuo RFI Phaso 2 work plan. 

Initiate RFI Phase 1 field work. 
ConductvCAs am appropriate. 
Womt aampling and analpaim coat6 will be associated with mubcontracts. 
LUlL Direct m6 projected at 4.0. 

5. Planning rear (m95) Deacriptiont 

Continue RFI field investigationm. - ~ R R A Z I V E  Continued 

I :  
I j  
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- -I= Continued 
conditions or estimating approachem. 

part of operating expenditure6 (OE) only, (2) Indirect reeourcas ($  and 
m a )  are bamed on Direct FTE effort, (3) After emtimating DiraCt FTEm, 
Indirect cost im derived am a percentage (81.0%) of the Total Cost of 
Direct F1z malary plum fringe, and ( 4 )  Indirect FTEm are calculated by 
dividing the total emtisated Indirect coat by the coat per Indirect FTE 
mupplied by the LAUL Indirect Program Office. 

+ fringe.) for Direct labor are wed, ( 2 )  official U N L  ercalation ratem 
am publimhed in the LILWL Financial Nanagenmnt Bandbok are used, (3) 
General materials and mervfcem (mS) ir based on -92 ER MCS costa, 
and (4) mjor procurement (contractm, large purchame orders), is 
emtimated meparately from 6eneral llcs, it is not barred on prior yearm', 
major procurement. 

Direct/Indirect PPE Aosumptionmr (1) Direct and Indirect FTEs are a 

cost EStimating Asmumptionmr (1) official LANL ralary factors (salary 

The comt estimate war prepared by uming the cost review and update 
technique. 
the mama program/project for internal logic, completenemm of scope, 
abmumptions, and estimating mthodology.. The emtimatem are then updated 
to reflect the coat impact of new conditionm. 

An estimate im conmtructed by examining previous estimates of 

. .  
AD8 mpecific assumptionm are am folloum: 

The -1 work plana have --'yet been mubmittod; therefore, the 
technical mcopa of wrk, the achedule., and the emtimate for this ADS 
are primarily parammtric and reflect the project leader., mcheduler*m, 
and estimator@m k m t  judIpaent as to what will ha performed. 
me three -1 work plans are currently rcheduled to be submitted to 
'EPA on April 1996; July 1995; and m l y  1996. upon approval 
of the work plana, thome elements of the technical mcop of work, 
rrcheduie, and/or estimate requiring adjustnmnt will be the bamis for a 
Bameline Change Proposal (BCP) mubmittal and will be incorporated when 

. approved.. 

8 .  Key Iisuemt 

Funding is the primary key irmru. 
for delivorablee (milestones), funding mumt remain within an 
appropriate rang.. 
accomplimhing mcheduled w r k  and remult in milemtonem being pumhed out. 

almo a significant key immue. 
the required tima for accarmplimhmmt of field work and the analyeim of 
mamplem. 
analytical capacity and reduce program coetm. 

storage/dimposal facility is planned for disposal of ER-generated waete 
at LAtoL. 

TO be able to m e t  the requirtmaate 

Delaying or deferring funding will caume delays in 

Availability of contractor mupport, including analytical support, is 
contract mupport mum+ be available at 

nobile field laboratoriem are being conmtructed to enhance 

Inmufficient mixed wamte disposal facility capacity. A mixed wamte 

- mAnmzIM continuad 



- wmmmm continumd 
inaccuracies found in the application may be grounds for termination or 
modification of thim p d t  (see 40 CFR 270.41, 270.42, and 270.43) and . . 

potential enforcement action. 

Air Act (CM) : The, Laboratory mum+ comply w i t h  CAA Uational Emission standardm 
DE8cnxPzIm o? -Rx DRIVER8 continlmd - 

The primary rogulatory drivor for this activity im the BsooA'module of the 
Laboratory's RCRA oporating pordt, which requires corrective actions 
-under RCRIL sections 3004(u) and (v). The Laboratory met almo comply 
w i t h  comprehansivo Environmental Rosponme, Compensation and Liability Act 
(CER-), am mgecified in DOE order 5400.4. 

National Enviroxmmntal Policy Act (IWPA) documentation requiramentm will 
bo integratod into the RFI work plan, RFI report, and v a  plans, am 
appropriate. 

Dotailad milomtonom for major ghamem of fiold work cannot be idontifiad 
until the RII work plan ha8 bean campletod. 

Koy decision points under DOE Order 4700.'5 for Major System Acquisition 
and Najor Projoctm are linkod to the RFI work plan, a n  report, and v a  

. plane. 

w project managemnt documantation io includod in the '-1 work plan and 
vCIL plans. 
report and VcA plan., a8 appropriate. 

. 
surveillanco and maintenance plane will h included in the RFI 

Readiness revim will be coopp10t.d as part of tho -1 umrk plan and VCA 
plan review. 

1. Impact. on -95s 

In ordor to moot target funding level., funding will be decreased by 

, .  
$657X. 

Thio dwreasa in funding ramultm in increamed risk to the Program am 
thfm decroaoao cont~ngoncy/~gomant ramerve to c0v.z unanticipated 
program requircrmmts. 

2.  Impact8 on outyeare: 

Hone 
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oporationm Office: ALLA I D  Uo.: 1122- L a r t  update: 02/03/1993 
ADS T i t l e :  TA-33 
WBS NO.: l o  40 2. 6. 1.16 Category: ER Appr.: D PYP: FY95-99 
P r o j e c t  Tith:TA-33, 70 REMEDIATIOW Facili ty/W:N/A 
Installation: LOS -OS UATIOIQAL LABORATORP CID: -636 
Line Item' 100. : TPC : 0 TEC : 0 
contig: 0 8 m r h e d r  7 
cost Loc: L SChOd. Locr X scope Loc: L 

F.0. POCr BITNER, K. Phone: 505-845-4606 
XQ Poc : m s #  R. Phone: 301-903-8199 
A u x i l i a r y  ?ialdm: 1. ER 2. 3.. - TIP68 ( 8  of mss Dollars) 

~ ~~ 

CAA : Y CWAr 1 SDWA: Ls . RCm: Y 3004U: Y TSCA: 1 CERCI& Y I =PA: Y DOE: Y O S M r Y  IA6:Ls ORD : U  8T :I TRI :I F E D : Y  

S m r y  ?undlng ~rofllo 
-95 DRNER CATEGORY 

BCR FY93 APPR FY94 PRES FY94 lLepR P I a  P R I O R I T Y 1  TJLRGET P R I O R I T Y 1  - 
OE 2,583 11949 0 A 0 0 0 0 
CB 0 0 0 B 0 0 0 0 
GPP 0 0 0 C 578 0 52 8 0 
LI  0 0 0 D 0 0 0 0 

E 0 0 0 0 
TOTAL 2 ,  583 1,949 0 ? 0 0 0 0 
FTE0 : 0 0 0 0 0 
D h - P  2 2 B 0 0 0 0 
Ind-P 1 1 I 0 0 0 0 .  
Dir-T 2 2 
1nd-T 1 1 TmAL 578 0 52 8 0 

- 

- 

i 

CE 
GPP 
LI ' 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 
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.- ~194-98 ADS Crossreferences continued 
. u s  aa ms1122. 

:. 

Mileatone Wo.: 16014130 
T i t l e :  EPA/=D DRAFT OF PE1 REPORT COMPLETE 
Planning D a t e  Target Date . Lemal: EQ x e p r d :  SA 
04/20/1995 04/2011995 
D r i v e r   am: 3004U D r i v e r  Reference: ESWA MODULE 
PRESENT IN Tiger To-: X Program Execution Guidance: X 

Deacription: 
Roadmap: Y current Y e a r  Workplanr x safe ty  and Eealth: 

A d r a f t  phase one report w i l l  be aumbitted to EPA and XWED raporting the  r eau l t r  of 
W I  phaae one investigations. 

~~~ ~~ ~~~~~ 

Milestone No.: 16014330 
T i t l e :  EPA/=D DRWT; COMPLETION OF RFI 
Planning D a t e  Target D a t e  Lovml: EQ X e p r d r  SA 
10/24/1997 10/24/1997 
D r i v e r  tam: 30040 D r i v e r  mference: E S ~ A  MODULE 
PRESEWT IN Tiger T0.P: X Progrm E m c u t h i  Guid.nce: X 

RoaQacrpr X Current Y e a r  worlrplaat x Safety and B e a l t b :  
Deacription: 

The ESWA modula requirer reporting of RFI re ru l ta .  
delivered t o  EPA and UXED. 

The d r a f t  report  w i l l  be 

Mileatone No.: 16015130 
T i t l e :  EPA/WWKD D R U T  OF cw8 PLM! CO- 
Planning D a t e  Target Dato , L e v e l r  EQ Keywords SA 
05/28/1998 05/28/1998 
D r i v e r  ~awr: 3004u D r i v e r  Reference: ESWA MODULE 
PRESENT I10 Tiger Teams Y Program Execution Guidance: X 

Deacription: 
Roadamp: x Current Y e a r  workplanr Y safe ty  and Eealth: 

The c118 plan w i l l  be prepared and submitted to the EPA and NHED i n  compliance with 
t h e  BSWA mdlule. 

I 
m t a  P ~ W O  

DESC: ASSESSm-RCRh/-  SUB-DESC: D 
PROGRAM8 EM TITLE: TA-33 

BCR CODE -93 APPR FX94 PRES FY94 APPR PWLIO PRIORITY1 TARGET PRIORITY1 - V I S I  DRIVER -Y C0ntinU.d 

PT95 DRIVER CATEGORX 
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u - 1 1 2 2 -  - 
.., - Continumd 

inrtitutional controls. 
debria areas. 
ReCOVmry Act (RCRA) Facility Investigation/corrective neaeuree 
study/corrective Weamroe Implementation (RTI/cMs/cMI) and voluntary :!- 

corrective Actions (VCA) for this OU. . 

Removal and dispoeal could be posriblo at a few 
._-  .._I 

This activity constitutes the Resource Conmemation and 

2. Activities completed to Date: 

Preliminary Aeseaement/Sita Inspection (PA/SI) document aubmitted to 
EnvirozImantal Protection Agency (EPA) Region VI? October 1987. 
solid Wrote nanagement Unit (SWMU) Report oubmitted =A Region VI and 
wow mxico gnvirommntal Zmprovement ~ivirion (-ID), mcember 1988. 
During 1989,  preliminary RFI ocoping activities were conducted. 
Preliminary work on preparing the RPI work plan began in  FY90. 
Preparation of a draft RTI work plan continued in 1991. 
Tho RFI work plan warn cwpleted 'and mubmitted to EPA and wow mxico 

. Enviromnont Department (m) nay 23, 1992. 

3. Current Y o u  (mot) Description: 

Detailad field work planning, readinearn review, and dry run. 
nabiliro for RFI fiold work. 
Conduct Phage 1 RII field uork/analyaim/as8ea8a1enta at nkcn Site and 
Aroa 6 Site. 
Start developing ~ ? f  report. 
A VCA activity to remove a projectile from a canyon bottom will be 
conducted. 
Noat rampling and analymim coot8 will be associated with aubcontracts. 
Lo6 Aluaat Uational Laboratory (LIIloL) Direct mlltiw, Equivalent8 
( m m )  projected at 2.0. 

Conduct Phame 1 RFI field work/~lyris/aoaeormenta at South site, 
Eaet sito, and mmo'site. 

*' W r i t e  Phame 1 RFI report for.- S i t e  and Area 6 Site .  
9 conduct Phare 1 field uork/mampla analyaim/data am6eo.ment for south 

Site?  Eamt site, and IORM) site. 
conduct vcAm am appropriate. 
m e t  oampling and analymim costa will be aamociated with aubcontracts. 
LmL D h C t  m m  projected at 2.0. 

1. Planning YOU (IpOS) mrcriptionr 

* Write Phue 1 RFS report for south Site? Eamt Site? and -0 site. 
Writ. contract. and mobilito for Phame 2 RFI field mrk. 
Iorue EPA/m4ED Phaae 1 report. 

9 Momt sampling and analyaim cortr will ~ I B  araociated with mubcontracts. 

i 

LAloL Direct F r E m  projected at 1.0. - manRa%IvE contimud . 
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- continued 
Direct/Indirect FTB Assumptions: (1) Direct and Indirect FTEs are a 
part of operating expenditures (OE) only, (2) Indirect resources ( $  and 
FTEe) are based on Direct FTE effort, (3) After emtimating Direct FTEs, 
Indirect cost is derived as a percentage (81.0%) of the Total Cost of 
Direct FTE salary plus fringe, and (4) Indirect m a  are calculated by 
dividing the total estimated Indirect cost by the cost per Indirect FTE 
supplied by the IJML Indirect Program office. 

+ fringe) for Direct labor are used, (2) official LANL escalation rate6 
as published in the LANL Financial Management Handbook are used, (3) 
anera1 materials and service8 (Xes) is based on FY92 ER XLS coats, 
and (4) Major procurement (contracts, large purchase orders), is 
estimated separately from General XcS, it is not based on prior years' 
major procurement. 

Cost Estimating Assumptions: (1) Official LANL salary factors (salary 

The cost estimate was prepared by using the coat reviw and update 
tochnique. An eathate is constructed by examining previous estimate6 of 
the saw, program/projsct for internal logic, completeness of scope, 
assumptions, and eatbating methodology. 'The eatbates are then updated ' 

to reflect the cost impact of new conditions. 

ADS specific assumptions are as follows: 

The RFI work plan ha8 bean submitted but not approved; therefore, the 
field work is not paranutric and reflects the work plan. Activities 
scheduled beyond the field work are primarily parametric and reflect 
the project leader's, scheduler's, and estimatorvs beat judgment ad 
to what will k performed. 
The RPI work plan was submitted to LPA in nay 1992. 
of the work plan, those eleaents of the technical acope of work, 
schedule, and/or estimate requiring adjustment will be the basia for a 
Baaeline change Proposal (BCP) submittal and will be incorporated when 
approved. 

Upon approval 

8 .  Itmy Issuoar 

Funding is the primary key issue. 
for deliverabler (milestones), funding owst remain within an 
appropriate range. 
accomplirhing scheduled work and result in milestones being pushed out. 

also a significant key issuo. 
the required time for accomplishment of  field work and the analysis of 
aample8. 
analytical capacity and reduce program costa. 
Insufficient mixed waate dinposal facility capacity. A mixed waate 
storage/dispoaal facility is planned for diepo8al of =-generated 
waate at LmL. 
Framework and riak asaesspent atudies muit be completed under ADS 2105 

To be able to meet the requirements 

Delaying or deferring funding will cause delay. in 

Availability of contractor .upport, including analytical support, i a  
contract support must be available at 

nobile field laboratories are being constructed to enhance 

- ~~RRATIVZ Conthud 
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- muxm1~1 Continued 
modification of this permit (see 40 CFR 270.418 270.42, and 270.-43) and 
potential enforcement action. 

The primary regulatory driver for thio activity is the ESWA module of the 
Laboratory's RCRA operat'ing permit8 which requires corrective action8 under 
RCRA section6 3004(u) and (v). The Laboratory must also comply with 
comprehensive Environmental Reoponoe, Carmpensation, and Liability Act 
(am), am specified in DOE Order 5400.4. 

rational Environmental Policy Act (UEPA) docuumntation rrquiremonts will 
be integrated into the RFI work plan, RFI report, Cns work plan, CMS 
report, and VCA plana, am appropriate. 

Detailed milestoneo for major phases of field work cannot be identified 
until the IVI work plan 'ham been completed. 

Key decimion points under DOE order 4700.5 for Xajor Symtem Acquisition 
and najor Projects are linked to the RTI work plan, -1 report, CMS work 
plan, Cmr report, and VCA planm. 

0U project management documentation im included in the rVI work plan and 
CraS work plan. 
RTI report, report, and VCA planm, as appropriate. 

Readinemm reviw- will be completd am part of the IVI work plan, CnS work 
plan, and VCA plan review. 

sunmillance and maintenance plana will be included in the 

pLAw#Ilw LEVEL 

1. Impactm of =OS 

In order to moot target funding levels, funding will be decreased by 
$SOX. 

Thi8 decrea8e in  funding results in increa8ed risk to the Program am 
this decreames contingency/managent rererve to cover unanticipated 
Program requirements. 

2. mpactr on 'butyour: 

Bone a 

DmcRImoI OF RBanaToRX DRIVER8 

Clean Air Act (a): 
for Eazardoum A i r  Pollutants (NESBAB) during site characterization and remediation 

The Laboratory muat comply with CM rational Emimsion Standard6 

DESCRIPZIoI OF -RT D R I m R l  C O B t h U d  

I 
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Operatione O f f i c e :  ALLA ID No.: 1127- Last update: 02/03/1993 
ADS Title: TA-3s WASTE OIL STORAGE PIT ETC. 
WBS NO.: 1. 4. 2. 6. 1. Category: ER Appr.: D PYP: FY95-99 

~nmtallation: LOS ~ t ~ n o s  NATIONAL LABORATORY 
Line Item NO.: TPC : 0 TEC : 0 
contig : 0 I Overhaad: 14 
Coat Loc: E Sched.' Loc~ I4 Scope Loc: E 

F.0- POC: BITNER, KO Phone: 505-845-4606 
EQ POC t BARRIS, R. . Phone: 301-903-8199 

. i", .- 
.. .. .. Project Tit1e:REntDIAL ACTIONS Facility /WAG : N/A 

CID: ALENG36 

Auxiliary Fielder 1. ER 2. 3. - 

II- TYPUI ( 8  of FYOS ~oi1.r;) 3 

i 
X L W : '  0 TRU: 0 TRUMIX: O L L W :  0 UWM: 0 U: 0 ,SAUT: 0 CTCC: 0 : 
ItEolltAIEoRI DRIVBM 

.- . 

1 

C U r Y  -119 SDWAt I RCRAt Y 3004Ut Y TSCA: I CERQJL: Y . . i d  
NEPA: Y DOE: Y OSHILrY IA6:N ORD : L Q  ST : Y  TRI :1Q =D:Y ?ii 

- b-ry Funding profi le  
PY95 DRIVER CATEGORY 

BLR - -93 APPR FY94 PRES FY94 APPR PLAN PRIORITY 1 TAR6ET PRIORITY 1 - 
OE 0 
CE 0 
GPP 0 
LI ' 0 

TmAL 0 
FTES : 
Dir-P 0 .  
Ind-P 0 
Dir-T 0 
Ind-T. 0 

- 

0 

0 
' 0  

' 0  

0 A 0 
0 B 0 
0 C 0 
0 0 0 

E 0 
0 F 0 

0 0 
E 0 
I 0 

TOTAL 0 
- 

0 
0 
0 
0 
0 
0 .  
0 
0 
0 

0 
. o  

0 
0 
0 
0 
0 
0 
0 

0 0 0 

PLAIVIUO Lm5# (Dol1.r. in Thoa.mdr) 
BCR cat. E+ 9s FY 96 FY 97 FY 98 FY 99 

OE 0 0 0 0 0 
0 0 0 0 0 CE 

GPP 0 0 0 0 0 
LI 0 0 0 0 0 

TOTAL 0 0 0 0 0 - PLawmIUO Continued 
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Environmental Restoration and Waste Management Five Year Plan 
Activity Data sheet FY95-99 

ALLA-1127- - Page : 
Date: 02/03/1993 Time: 11:53 

Deacription: 
Thie element involved the preparation of the Cloeure certification and Report. .. - 

I-- Detail mading P r o f i l e  

DESC: C - R C R h  SUB-DESC: D 
PROGRAM: EM TITLE: TA-35 W A S T E  OIL STORAGE PIT CLOSURE 

BLR CODE FY93 APPR -94 PRES FY94 APPR PLAN PRIORITY 1 TARGET PRIORITY 1 

Ew2010202 0 0 O A  0 0 0 0 
3 5-2 0 100 0 0 O B  0 0 0 0 
39Ew2 0 100 0 0 o c  0 0 0 0 

O D  0 0 0 0 
E 0 0 0 0 

3 9EW2 0 100 0 0 

TOTAL 0 0 O F  0 0 0 0 
0 0 0 0 0 
E 0 0 0 0 
I 0 0 0 0 

R 9 5  DRIVER CATEGORY 

- 

- 
TOTAL 0 . o  0 0 

PLllllltm Llnm~ (mllum i n  2houmandm) 
BCR CODE FY 95 FY 96 FY 97 ?T 98 FY 99 

Ew2 0 102 0 2 0 0 0 0 0 
35EW2 0 100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 

0 0 0 0 0 I 
I 1 

TAR@= ( 0 0 l l u m  in T h o u m d m )  
BCR CODE FY 95 R 96 R 97 FY 98 FY 99 

EW2 0 1 0 2 0 2 0 0 0 0 0 
3 5EW2 0 100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 r 39EW2 0100 0 0 0 0 0 

-1- 

N m M T I v E  coatinud . . 

TARGET LEVEL 



PLAlslsItOO XmmL continued 

FTElr .. FY 95 FY 96 FY 97 PY 98 FY 99 

Direct 0 0 0 0 0 
Indirect 0 0 0 0 0 

- TAR@- LEVEL 
I 

(Dollarm i n  Thoumandm) 
BCR cat. FY 95 FY 96 FY 97 FY 98 , FY 99 

OB 0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

CB 
GPP 
LI 0 0 0 0 0 

. -  
..- 

i-; 

TOTAL 0 0 0 0 0 

pnl FY 95 FY 96 FY 97 FY 98 FY 99 

Direct 0 0 0 0 0 
Indirect 0 0 0 0 0 

- A106 Crommrof~romcem 

Title :, 
A106 Number: LlliliMIPSllb Date8 1 / 

L Tiger TOU Cromrrefereacer I 
- FX94-98 Crom8rafmremcem 

ADS #: U 1 1 2 7  
Title : 
Tranaferred in ita entirety: 
Explanation of change: 

S a m  AD8 aa ADS1127. 

I I 

I HILB-8 I 
nilemtone no.: 17014550 
Title: CLOSURE RLCPORT/CERTIFICATIOW COMPLETE 
Planning Date Target Date Level: EO Keyword: SA 
03/26/1993 03/26/1993 
Driver ~aum: RCRII Driver Reference: R a m  PERMIT I 

PRESENT IN Tiger Team: Program Execution Guidance: Y 
Roadmap: Y current Year workplan: Y safety and Eealth: 

XI- C0xttino.d 



1. Technical scope: 

Two surface impoundments at Technical Area-35 (TA-35) which were used to 
collect spilled or leaked oil from associated buildings have been closed. 

2. Activities Completed to Date: 

During PY90, contaminated soil was removed from this site. 
contamination remained requiring a revision of the closure plan. 
certification and Report were submitted to New Mexico Environmental 
Department (BwrrO) in December 1991. The final closure reports have been 
prepared and oubmitted to the Bow Mexico Environment Department (NMED). 
N ~ D  h.0 repeated additional information. 

3. Current Y e a r  (FY93) Description: 

S a m  residual 
Closure 

4. Budget Year (RSI).Description: 

< 

. NO activity. 

5. Planning year ( ~ ~ 9 5 )  Description: 

. lo activity. 

6. outyears (FY96-99) Description: 

100 activity. 

7. Key Assumptions: 

The key assumption to completing activities scheduled for this,mS was 
NHED approval of the ravi8ed clo8ure plan. 

Key asswtptionr used to preparo scope, coat, and schedule baselines are 
presented klowr 

Bottoms-Up Technique8 ~enerally, a work statement and set of drawingr 
or specifications are u8ed to "takeoff" material quantities required to 
perform each discrete task perfornwd in accomplishing a given operation 
or producing an equipnmnt component. From theme quantities, direct 
labor, equipment, and overhead costs are derived and added thereto. 
Specific Analogy Technique: Specific analogies depend upon the known 
cost of an it- used in prior systems as the baais for the coat of a 
similar it- in a new system. Adjustments are made to known costs to - UbRMZIvI Continuod 
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ALLA-1127- - 
. .  

.. .. .. 

- mnmtm~w! Continued 
9. Regulatory Driverm/Consequences: 

The primary regulatory driver for thim activity im the RCRA Closure 
requirement. EOwBVeI, the BSWA module of the Laboratory'm RcRA operating 
permit, which requirem corrective actions under RCRA sections 3004(u) and 
(v) ie also applicable. Additionally, the Laboratory must almo comply 
with comprehensive Environmental Remponme, Compensation, and Liability Act 
(CERCLA), as specified in DOE Order 5400.4. 

: :  . - .. .. 

b . .  

Regulatory Driver 

BSWA nodule VI11 
ID # NBl0890010515 

Affected Scope/comt/schedule , 

RFI/CMS cost and mchedulem 
to achieve identified 
WILESTONES, which are 
conrimtent with annually , 

updated Inetallation work 
Plan . 

conmequencee 

Notice of 
Deficiency/ 
Notice of 
violation and 
ammociated 
penalties 

Purmuant to-the solid waste Dieposal Act, am amended by RCRA, as amended 
(42 U.S.C. 6901, et meq.) and the BSWA of 1984, a permit is ismued to the 
U . 8 .  m LOB Iuamom Area Office and the university of California, doing 
buminems as Los Alanms National Laboratory (hereafter called the 
Permittee) 

The Pennittee muat comply with all the temu curd conditione of this permit. 

attachments). 
hazardow wamte management activities coinply with all applicable Federal, 
mtatutory, and regulatory requiremmntm. Applicable requirements are thome 
which are found in, referenced in, or incorporated into that version of 
RCRA or the regulations promulgated to RCIU that are in effect on the date 
this permit io immued (e- 40 CPR 270.32 (c)). 

This permit is ismued in part pursuant to the provisionm of Sectionm 201, 
202, 203, 206, 207, 212, 215, and 224 of BSWIL, which xxlified Sections 3004 
and 3005 of RCRL 
hazardous waste or haeardoum conmtituents frcm any molid wamte managmmnt 
unit at a treatment, mtorage, or dimpomal facility meeking a permit, 
regardlesm of the time at which the waste wam placed in such unit and 
provides the authority to review and modify the permit at any time. The 
decision to issue this permit im baaed on the assumpt'ion that all 
information contained in the pennit application im  accurate and that the 
facility will be operated as mpecified in the permit application. 
inaccuraciem found in the application may k grouada for termination or 
modification of this permit (mee 40 CFR 270.41, 270.42, and 270.43) and 
potential enforccrment action. 

to operate a dispomal facility at the location stated above. 

Thio permit conrimto of the conditionm contained heroin (including the ! 
said conditions are needed to insure that the Permittee's 

Them require corrective action for all releamem of 
I 

m y  

PLANNING LEVEL - lARRILTIVI Cumt imed 



Treatment, Storage, and Dieposal (TSD) requirements under the Laboratory's RCRA 
operating permit. . 

state (ST): The Laboratory must camply with New Mexico State statutes (e.g., 
Bazardous Wamte Act of 1977, Radiation Protection Act of 1976, and Solid waste Act of 

I 
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ALLA-1129- - 
. .. 

.: - 1- PLAR~SI- LEVEL continued . -. 

t -. 
FY 95 FY 96 FY 97 FY 98 FY, 99 

Direct I Indirect 
3 
2 

4 
2 

4 
2 

8 
3 

2 
1 

3 

:I 
.. ~ 

W m  WRRL (~0llar8 i n  Thou88rrd8) 
BkR C a t .  ?Y '95 FY 96 FY 97 FY 98 FY 99 r 
OE 6,550 6,958- 5,615 6,210 2,062 
CE 0 0 0 0 0 
GPP 0 0 0 0 0 
L I  0 0 0 0 0 

I TOTAL 6,550 6,958 5,615 6,210 2,062 

FTE9 , FY 9s FY 96 FY 97 FY 98 FY 99 

D i r e c t  3 4 4 8 2 
Indirect 2 2 2 3 1 

I I 

a106 Crosmrmferoacem 
A106 N u m b e r :  ALLAOP9115 D a t e :  / / r T i t l a :  

- Tiger TIU Crossref areaces 
Tige r  Team Finding Nuabr: IWs/cr-Ol Date: 10/28/1992 

T i t l e :  EUVIRO-AL RESTORILTIa 

T i t l e :  EUVIR-AL RESTOR&TIOU 

T i t l e :  UST CLOSURE AT TA-35 MID TA-64 

Tige r  Team Finding Wumber: IWS/cF-O2 D a t e :  10/28/1992 

Tige r  ~eam Finding lhlnrkr: IWS/CF-~ Dam: 10/28/1992 

Tige r  Tern rinding U m b e r :  IWS/c?-7 D a t e :  10/28/1992 
T i t l e :  ~UVI-AL ~ss~om~1.010 

T ige r  T ~ M  Finding Number: IWS/cF-lO D a t e :  10/28/1992 

Tige r  Team Finding Uumber: IWS/CF-11 D a b :  10/28/1992 

Tige r  Team Finding uumbar: nrs/c?-12 D a t e :  10/28/1992 

T i t l e :  ENVIR-AL RESn#uTIols 

T i t l e  : EUVIRON-AL RESTo~TION 

T i t l e  : EMVIROU-AL R8STQRATIOW 

T i t l e  8 EIwfIR-AL RESTORATION 
Tiger  Team Finding LQIIIllkr: IWs/BIYPF-l D a t e :  10/28/1992 



I 

. .  

TOTAL 8,653 ' 6,958 5,615 6,210 ' 2,062 
i 

AUA-1129- - 

- FY9S DRIVER COUtfnUOd 
PROGRAM: EM TI-: TA-4,05,-35,-42,-48,-52,-55,-63,-66 

BCR CODE FY93 APPR ?Y94 PRES 1994 APPR PLAW PRIORITY 1 TARGET PRIORITY 1 
FY95 DRIVER CATEGORY 

BW2 0 10 3 01 2,624 4,095 O A  0 
35EW2 0 100 0 0 O B  0 
39m2 0 100 0 0 0 C - 8,653 
39m2 0 100 0 0 O D  0 

8 0 
ToTAt 2,624 4,095 O F  0 

6 0 
E 0 
I 0 

M A L  8,653 

- 

- 
0 

0 -  
0 

6,550 
0 
0 
0 
0 
0 
0 

6,550 

- 0  
0 
0 
0 
0 
0 
0 
0 
0 

0 

V t l O  (Dollan i n  T b e 8 n d m )  
BCR CODE Fx 95 FY 96 R 97 R 98 FY 99 

BW2 0 103 01 8,653 6,958 5,615 6,210 2,062 
3 SEW2 0 1 00 0 0 0 0. 0 
39m2 0 100 0 0 0 0 0 

t r 3 9EW2 0100 0 0 0 0 0 

- (Dollarm in Thoumaadm) i 
BLR CODE FY 95 R 96 FY 97 FY 98 FY 99 

EW2 0 10 3 0 1 6,550 6,958 5,615 6,210 2,062 
351RI2 0 100 0 0 0 0 0 
3 9EW2 0 1 00 0 0 0 0 0 
3 9lW2 0 100 0 0 0 0 0 

Tmu 6, 550 6,958 5,615 6,210 2,062 

rurrcnm 
TARGET uMf( 

1. Technical scope: 

Operable Unit (OW) 1129 is camprimad of nine Technical Aream (TLI.): former 

The entire OU i s  w i t h i n  the boundarier of the Laboratory, and a l l  ou 1129 

1129 arm currently or were praviouely umed by DOE for Laboratory 

TA-4; TA-5; TA-35; f0-r TA-42; TA-48; TA-52; TA-55; TA-63) and TA-66. 

' land i a  under control of the Departnumnt of Energy (DOE). A l l  TAIB in ow 

m m  Contintad 



- ImRRATIM c0ntinu.d 
5. Planning Year (FY95) Description: 

complete sampling activities. 
* 

Conduct vCA6 as appropriate. ' 

Initiate planning and development for the RFI report. 

Most sampling and analysim co6ts will be aseociated with subcontracts. 
LAWL Direct P T E m  projected at 3.0. 

6: outyears (R96-99) Description: 

- complete analytical data analysis and risk assessment studies 
in July 1996. 
Complete draft -1 report and ismuo to EPA/NMED in septamber 1998. 
Deliver draft Cns work plan to EPAImED in April 1999. 
VCLU will be conducted based on availability of funding and waste 
disposal capacity. 
Most sampling and analysis costs will be associated with aubcontractr. 
LML Direct PTEs are projected to range from 2.0 to 8.0. 

Key as~mumptionm for implenmnting the LMlL Environmental  eato oration (ER) 
Program as scheduled includo: sufficient subcontracting capacity, 
mufficient analytical capability--emp.cially mixed waste, adequate funding 
as nemded, timely review and approval of Baoardous Solid Waste ~mendments 
(ESWA) documents by =PA. 
profesrional judgment of the effort required to meet the deadlinem of the 
HSWA module am specified by EPA i n  the RCRA operating germit. Am the 
Program develops a himtorical record of theme activitiem, funding will be , 

adjusted to accurately refiect historical experience in these taaks. 

Funding eatimates are based upon the best 

. 

Key asmumptionm used to prepare scope, coat, and schedule baselines are 
prasented below: 

Bottomm-Up Technique: Generally, a work statement and set of drawings 
or mpcificationa are used to atakeoffn material quantities required to 
perform each discrete task performed in accompliehing a given operation 
or producing an equippaent component. From these quantities, direct 
labor, equipment, and overhead costs are derived and added thereto. 
Specific Analogy Technique: Specific analogies depend upon the known 
cost of an item umed in prior systeme~ as the basis for the cost of a 
8irail.r item in a n w  mystem. AdjU6tment8 are made to known costa to 
account for differences in relative complexities of performance, 
demign, and operational characterimtics. 

databamom on similar mystoma or mubaystemm. 
porformd on the data to find correlations between coot drivers and 
other system parameters, much as design or performance parameterm. The 
analymis produce. cost equations or cost estimating relationships which 

Parametric Technique: Parametric technique requires historical 
statistical analysis is 

NARRATIva continumd 



- m m t a ~ ~ ~  continued 
the required time for accomplishment of field work and the analysis of 
samples. 
analytical capacity and reduce program coets. 
Insufficient mixed waste dieposal facility capacity. A mixed waste 
storage/disposal facility is planned for dieposal of ER-generated 
waste at LhNL. 
Framework and risk assessment studieq must be completed under ADS 2105 
and guidance/infonnation provided to the OW Project madere. 
consistent technical approach to site charactarization is dependent on 
this guidance/information. 

indirectly by HI Program regulatory require~mnts because they will 
impact RFI field work schedules. 
required to meet BSWA module schedules and ensure a cost effective 
program. 

* The 8- module schedule must be modified to reflect available funds. 
The RFI/cwS schedule for this OU currently exceeds the BsWA nodule 
10-year window. 

nobile field laboratories are being constructed to enhance 

A 

Decontamination and decomissioning (DLD) schedules are driven 

Effective D&D/ER integration is 

9 . mgulatory ~rivers/consequences 
' Regulatory Driver Affected Scope/Cost/Schedule . Consequences 

H m A  nodule VI11 RFI/CBS coot and schedules Notice of 
ID # 393(0890010515 to achieve identified Deficiency/ 

~ 8 ~ 8 ,  which Notice of 
consistent with annually ; Violation and 
appmmd Installation work associated 
Plan. penalties 

Pursuant to the Solid Waste Disposal ut, as amended by RCRA, as amended 
(42 U.S.C. 6901, et Seq.) and the ESWA Of 1984, a wdt ia'issued to the 
U.S. DOE Lor Alanros Area Office and the University of California, doing 
business as Los Alamor National Laboratory (hereafter called the 
permittee) 

The Permittee must comply with all the term8 and condition0 of this 
permit. 
(including the attachmate,). said conditions are needed to insure that 
the Permitteeno hazardous waste management activities comply with all 
applicable Federal, 8tatutory8 and regulatory requirements. Applicable 
raquir0ment.d are those which a m  found in, referenced in, or incorporated' 
into that version of RCRA or the regulations promulgated to RCRA that are 
in effect on the date thio permit is issued (see 40 CFR 270.32 (c)). 

Thi8 permit i8 iesuod in part pursuant to the provisions of Section8 201, 

and 3005 of RCm. 
hazardous mate or hazardour constituents from any solid waste management 
unit at a treatment, storage, or disposal facility seeking a permit, 

to operate a disposal facility at the location statsd above. 

This p e d t  consists of the conditions contained herein 

202, 203, 206, 207, 212, 2158 urd 224 Of 8SWA, which d f i e d  Sections 3004 
These require corrective action for all releases of 

- l lARRAZIM Continumd 



Rerrtoration and Waste Management Five Y e a  Plan 
Activity Data sheet FY95-99 

ALLA-1129- - Page : 10 
Date: 02/03/1993 Time: 11:54 

- DESCRXPTI- OF RwllLAToRI DRIVERS 
CAAt 

clean Air k t  (CAA) : 
for hazardous Air Pollutantm (NESHAP) during site characterization and remediation 
activities. 

The Laboratory .msut comply with CAA National mniesion Standardr 

CERCLAt 
Comprehen6ive EnVirOnmental Re6pon68, Cqenration, and Liability Act (CERCLA) : The 
Laboratory mu6t comply with CERCIA cleanup requirements as directed by DOE Ordre 
5400.4 (CERCLA Requiremente). 

DOE t 
Department of Energy (DOE) t . The Laboratory must comply with DOE requirement6 
including DOS ORdera in the 5400 and 5800 aeries (e.g., 5400.4, CERCLA Requirementr,; 
and 5820.2A, Radioactive Warte Managemsnt). 

FED: 

. . (e.g., E011988, Floodplain Management; E011990, Protection of Wetlahd6; Fed. 
Federal (FED): 

Facilities compliaica Act; A ~ C  Energy Act; e Hatel Eistorical preservation Act) 

The Laboratory must comply with a variety of federal requirement6 

WEPA-Rt 
National Environmental Policy Act (=PA): 
requirement6 for mite characterization and remediation activitier and RCRA TSD 
activitie6 as met forth in DOE order 5440 .U  (Implementation of nBPA). 

The Laboratory must comply with NEPA 

osma 
' 

. occupational Safety and Health Act (OSHA): The Laboratory murt comply with DOE 
requirements under OSEA while implementing site characteriation and remediation 
activitiem,.and RCRA TSD activities. (e.g:, 29CIR 1910.120). 

WOO4 t 
3004Ut 
(XSWA) 3004(u) and ( 0 )  requirmnts of the Laboratory'r R C m  operating permit. The 
HSWA d u l e  was effective nay 23, 1990. 

TheLaboratory murt comply with the Baaardou6 and solid wa6te Amendment6 

RCEU: 
,R~BOUICO conservation and Recovery Act (RCRA): 
Treatment, Storage, and Dimpo6al (TSD) requirements under the,Laboratorym6 RCRA 
operating permit. . .  

The Laboratory must colnply with RCRA 

ST I 
State (ST): The Laboratory muet comply with Hew Mexico State statute6 (e.g., 
Hazardous waste Act of 1977, Radiation Protection Act of 1978, and solid Waste Act 01 
1990) . 



m a  FY 95 FY 96 FY 97 FY 98 PY 99 

D i r e c t  1 2 1 1 2 
Indirect 1 1 1 0 1 I 

T m A L  2,505 1,316 1,102 3, 323 4,463 

FTEB RI 9s TY 96 FY 97 TY 98. PP 99 

~~ 

TARaIm LEVEL (Dollarm in Thoumandm) 
BCR C a t .  mr 95 FY 96 FY 97 FY 98 PY 99 r 

t 

OE 2,505 ' 1,316 1,162 3,323 4,463 
CE D 0 0 0 0 
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

A106 N u m b e r :  AXLMP9115 D a t e :  / / 
T i t l e  : 

D i r e c t  1 . 2  1 1 2 
Indirect  . 1: 1 1 .  0 1 

- T i g e r  -am 
Tige r .  Team F 

T i t l e :  E I W I R O "  
T i g e r  -am F 

T i t l e :  ENVIROUMBN 
T i g e r  Team F 

T i t l e :  XWIRONMBN 
T i g e r  -am F 

T i t l e :  $ # V I R O "  
T i g e r  Team F 

T i t l e :  SXWI- 
T i g e r  mm F 

T i t l e :  EWIROUHEEJ 
T i g e r  mam F 

T i t l e :  ENVIRONMEIU 

C 
J 
'1 
J 
'1 
i 
'1 
J 
'1 
i 
'1 
J 
'1 
i 
1 

D a t e :  10/28/1992 

D a t e :  10/28/1992 

Date: 10/28/1992 

D a t e :  10/28/1992 

D a t e :  10/28/1992 

Date: 10/28/1992 

D a t e :  10/28/1992 

m94-98 ADS Crommreferenaem 
ADS I: AL;IJL1130 
T i t l e  : 
T r a n s f e r r e d  in i t 6  ent i re ty:  
Explana t ion  of change: 

# 

F194-91) Clommrrfermncmm Cantinuad 
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4 
%I- Continued 

PRESENT IN Tiger ~eam: Y Program Execution Guidance: Y i 

Roadmapr Y current Y e a r  workplan: Y s a f e t y  and Health: 9 

5 ... 

Deacription: 
The CWS plan w i l l  be prepared and submitted t o  t h e  EPA and NMED in compliance with 
t h e  ESWA module. 

nilemtone NO.: 19017130 
T i t l e :  EPA/NMED DRzLfi; COMPLETION OF CMS 
Planning D a t e  T a - t  D a t a  
04/29/1999 04/2.9/1999 

Level: EQ Keyword: SA 
i; 

D r i v e r  N-: 3004U D r i v e r  Reference: HSWA MODULE 
=S#T I# Tiger  TO-: I Program Execution Guidance: Y .. . .. 

r 

EW2 010 30 1 834. 3,037 O A  0 
3 SEW2 0 100 0 0 O B  0 
39EW20100. 0 0 o c  4,382 
3 9EW2 0 100 0 0 O D  . o  

E' 0 
TmAL 834 3, 037 O ?  0 

G 0 
H , o  
I 0 

- 

0 

0 
0 
0 
0 
0 
0 
0 

0 .  
0 
0 

2 ,505  
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

0 :. 

- 
TmAL 4,382 0 24 505 0 

- m a 8 m x I o  (mllarm in Thou8.ndm) 
BCR C a B  ?Y 95 FY 96 FY 97 ?Y 98 FY 99 

EW2 01 030 1 4 ,382  1 ,316  1,102 3,323 4,463 
'35BW20100 0 0 0 0 0 
3 SEW2 0 100 0 0 0 0 0 
3 9lW2 0 10 0 0 0 0 0 0 

4,382 1 ,316  1,102 3 ,323  4 ,463  

I 



Lnvironkntal Restoration and Waste Management Five Y e a r  P l a n  
Activity Data shiet -95-99 

ALIA-1130- - . Page: 6 
Date: 02/03/1993 Time: llr54 

- IURRATIVE Coatimud 
included. 

3. current Y e a r  (FYS3) Description: 

The RFI work plan will be rubmcitted to EPA and the New nexico 
Environment. Department ( W M E D )  , in early FY93. 

*' work will begin to prepare for the field inveatigation including 
preparing contractr and permitting requirement.. 
VCM will be conducted am appropriate. 
m e t  Loa I l l a m o m  National Laboratory (LAIpL) Direct -11 Tinre Equivalents 
( m a )  (2.0) will be aemociated with =I work plan preparation. 
Thim Activity Data Shoot (ADS) i m  partially fundod by FY92 carryover 
dollarr 0 

4 0  madgat year ( ~ ~ 9 4 )  Doscription: 

rvI field work, Phare.1 eaapling, will begin in n S 4  with a focum on 
lrampling of inactiv6 firing rites. 
Development of an rvI pharo report will begin late thim FY ar 
analytical rerultr bacamm availablo.. 
vcAm will be conducted am appropriate. 

* .  Wa8t rampling and analyrim cortm will k umociated w i t h  subcon+racts. 
LuL Di-t ETEO are projected at (2.0). ' 

5. Planning Y o u  ( ~ ~ 9 5 )  Doscription: 

conplotion of Phare 1 rampling aaalyris. 
* completion of Phase 1 report. 

Prepam contractr aad mobiliro for roquirod rampling. 
* Prepam rample analymir and report. 

conduct VCIL. ar appropriate. 
* noat sampling and aaalyrir coetm vi11 be ammodated with rubcontractr. 
LuL D i r m c t  m a  projeckd at 1.0, 

6. Outyour (FT96-99) Dorcriptionr. 

Phara 2 field work will ba camplekd in n96. 
araemammnt will alro k conbuckd. 

Initial dovelopmnt of tho QIS will k g i n  in  m97 including pilot 
mtudior-. - 
a s  to be completed i n  ~ ~ 9 9 .  
VCIL. wil1.k conducted bamod on availability of funding and waste 
dirporal capacity. 
Wart mampling and analysim coat8 will be a8sociated with rubcontractr. 
LAHL Diroct 

sample analyeie and data 

T h  Will b0 comp1et.d in FY96. 

are projected to rang. from 1.0 to 2.0. 
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The cont entimate wan prepared by using the cost review and update 
technique. 
the name program/project for internal logic, completenens of ncope, 
asnumptions, and estimating methodology. The eetimater are then updated to 
reflect the coat impact of new conditions. 

An estimate im conmtructed by examining previous emtimates of 

ADS npecific annumptionn are an follawnt 

The RlrI work plan ham not yet been rubmitted; therefore, the technical 
ncop. of work, the mchedule, and the entimate for this ADS are 
primarily parametric and reflect the project leadermn, nchedulermn, and 
eatimatormm bent judgmant an to what will be performed. 

The RFI work plan in currently ncheduled to be submitted to SPA in 
April 1993. Upon approval of the work plan, thome elrmentm of the 
technical ncape of work, schedule, and/or entimate requiring adjustament 
will be the banin for a Bameline change Proposal ( B e )  submittal and 
will be incorporated when approved. 

8. Roy Inruen: 

runding in the prinuuy key inrue. 
for deliverablen (milentonen), funding nun+ remain within an 
appropriate range. Delaying or deferring funding will cause delay6 in 
accuaplinhing acheduled work and renult in milemtonen being pushed out. 
AVailability of contractor 8upport, including analytical nupport, in 
alno a mignificant key isrue. contract rupport munt be avaiiable at 
the required tinw for accomplinhmont of field work and the analyein of 
samplen. nobile field laboratorien are being constructed to enhance 
analytical capacity and reduce program costs. 
Inrufficient mixed wamk disponal facility capacity. .-A mixed wante 
ntoragejdinponal facility in planned for disponal of =-generated waste 
at LAWL. 
h-rk and rimk annemement mtudien mum+ be completmd under ADS 2105 
and guidanco/information provided to the OU project leadern. 
conmintent technical approach to mite characterization in dependent on 
thin guidance/information. 
Decontamination and docom~irrioning (DLD) schedule6 &e driven 
indirectly by = program regulatory requirenmetna becaune they will 
impact -1 field work nchedulen. Effective DLD/ER integration ia , 

required to mot 88wuL module mchedulee and ensure a cost effective 
program. 
Tha XSWA module nchedule must be modified to reflect available fundn. 
The RFI/cXS aclaedule for thin ofl in currently within the XSWA nodule 

To be able to m e t  the requirementn 

A 

10-par window. 

9 .  mgulatory Driwrrn/Consequencert 

- mmta~m comtiaued 
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- -TI- Continud 
until the RFI work plan has been completed. 

Key decision pointm under DOE order 4700.5 for Major system Acquimition and 
Major Projecta are linked to the RFI work plan, RFI report, afs work plan, 
clds report, and VCA plana. 

OU project management documentation im -included in the RFI work plan, cH8 
work plan, and V e  plans. Surveillance and maintenance planm will be 
included in the -1 report,.c)18 report, and vcA planm, as appropriate. 

Readineaa reviewe will be completed am part of the RFI work p+an, CHS work 
plan, and VCA plan review. 

1. Impacta on m95: 

In order to meet target funding levels, funding will be &creamed by 
$1, 8773. 

Thin &creame in funding remults in increased risk to the Program am 
this decreaaem contingency/managcnt remerve to.cover unanticipated 
Program requirontmnta. 

2. Impacts on Outyearm: 

None . 
- DESCRIPTIOl OI -X DRIVER8 
CM: i 

Clean Air Act (a): 
for hazardous Air Pollutanta (NESBAP) during mite characterization and remediation 
activitiea. 

The Laboratory must comply with CAA National miamion Standards 

CERCIA: 
Comprehensive Enviromwntal Remponmo, Camrpenaation, and Liability Act ( C E R ~ A ) :  The 
Laboratory msut comply with CERcLA’cleanup requiremsnts am directed by DOE Order 
5400.4 ( C m C L h  Requirements). 

DOE : 
Department of Energy (DOE): 
including DOE Orders in the 5400 and 5800 meries (e.g., 5400.48 CERCLa Requirementm; 
and 5820.2A, Radioactive Waate Management). 

The Laboratory must comply with DOE requirements 

Federal (FED): 
(e.g., EOll988, Floodplain Management; E011990, Protection of Wetlandm; Fed. 

The laboratory muat comply with a variety of federal requirements 

DEIcRTPZIol OF W R Y  DRIVERS Continued 
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-~ ~ 

Operations Office: ALLA ID No.: 1132- Last update: 02/03/1993 
ADS Title: TA-39 
9988 NO.: 1. 4 .  2 .  6 .  1 .20  Category: ER Appr.: D FYP: PY95-99 
Project Titla:TA-39 REMEDIATION FaCility/WAG:N/A 
In8tallation: LO8 ALAnos NATIONAL LABORATORY CID: lLENG36 
Line Item No.$ TPC : 0 TEC : 0 
contig: 0 % Overhead: 5 
coat Loc: L sched. Loc: n scope Loc: L 

.2 . 
Phone: 505-845-4606 
Phone: 301-903-8199 

3. 

-RT DRIVER8 

CM : Y CWA: XV SDWAt R RCRA: Y 30049: Y TSCA: N CERCLA: Y 
=PA: Y DOE: P OSB11:Y I A G t N  ORD : N  ST : P  TRI : N  FED:Y 

8-ry Fuadiag P r o f i l o  
ET95 DRIVER CATEGORY' 

BLR FY93 APPR -94 PRES FY94 APPR PLCLW PRIORITY 1 TARGET PRIORITY 1 r - 
OE 930 
CE 0 
GPP 0 
LI 0 

TmAL 930 
FTEr : 
Dir-P 2 
Ind-P 1 

- 

' 3,016 0 A 0 
0 0 B 0 
0 0 C 7,288 
0 0 D ' 0  

E 0 
3,016 0 ? 0 

6 0 
2 E 0 
1 I 0 

0 
0 
0 
0 .  
0 
0 
0 '  
0 
0 

0 
0 

5 ,702  
0 
0 
0 
0 
0 
0 - Dk-T 2 2 

Ind-T 1 1 TmAL 7 ,288  0 .  5 ,702  0 I 
-1- W ( ~ o l l a n  in ~houmndm) 

. Iy 95 IJ 96 IY 97 ET 98 IJ 99 

7 ,288  2 ,361  1, 973 359 5,667 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

TOTAL 7 ,288  2 ,361  1 ,973  359 5 ,667  
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saam ADS a8 ADS1132. 

* 

- HI- 
Milemtone No.: 20012130 
T i t l e :  tPA/#HED DRAFT OF EVI WORK PLAU COMPLETE 
Planning D a t a  Target D a t 8  Level: HQ Keyword: SA 
03/18/1993 03/18/1993 
Driver Name: 3004U D r i V O r  Reference: H S ~ A  MOD- 
 PRES^ IN T i g e r  -am: Y Program Execution Ouidance: Y 

Deacription: 
Roadmap: Y current Y e a r  Workplan: Y Safety and Eealth: 

The RFI work plan w i l l  include mampling, program management, qual i ty  ammurance, 
heal th  md mafety, rocordm managemant, and conmnxnity relationm  plan^, am required by 
the HSWA module. 

nileatone NO.: 20014130 
Tit lo:  EPA/- DRWT OF PHI RZIPORT COMPLETE 
Planning D a t e  Target Date Level: EQ Keyword: SA 
05/02/199s 0s/02/1995 
Driver Nanw: 3004U Drivor Reference: BSWA HOD- 
PRBS- IN Tige r  Toam: Y Program Execution Guidance: Y 

~ e a c r i p t i o n :  
Roadmap: 11- Current Y o u  workplan: Y Safety and Health: 

A d r a f t  phase one r e p o r t - w i l l  be mubmitted to BPA and lSxE0 reporting the  remultm of 
RFI phare one iavestigation8. 

.. . .. .. . 
~ ~~ 

nilemtone Uo.: 20014330 

Planning Dam T u g . +  Dat8 Le-1: HQ K e y w o r d :  SA 
02/20/1997 02/20/1997 
D r i v e r  wanmi 3004U D r i v e r  mference: RSIRA no~vzllc 
PRBSEIOT IN Tigor  Team: Y Program Erucutioa Guidance: Y 

Description: 

T i t l e :  =PA/- D R U T ;  C m I O N  OF RFI 

Roadmap: Y current Year workplan: Y safe ty  and Health: 

The ESWA module require8 reporting of R?I roe~ulta. 
delivered to EPA and m 6 D .  

Tho d r a f t  report w i l l  be 

nilemtone NO.: 20015130 
T i t l e :  =A/- DRAFT OF Cns PXAN C O W T E  . 
Planning D a t e  T u g 8 t  Date Lovel: HQ myword: SA 
09/16/1997 09/16/1997 
D r i v e r   amt tat 3004U Driver Rsfarence: HSWA HODULE - l(rLESmmB8 a t b u d  
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PARGET LEVEL ' 

1. Technical Scope: 

This operable unit (OU) conmints of several potential release sites which 
camprise an area of approximately 35.2 acres. 
sites, a waste disposal pit, Material Dinposal Area Y, and a septic tank. 
Since 1953, Technical Ana-39 (TA-39) (Ancho canyon site) has been 
operated by the shockwave Phynica Group and consist. of, five firing point8 
and nevera1 gun mite.. Pdtential contaminant. include radionuclides, high 
explo.ivem, heavy metal., and hasardou. chemicals. Posnibl8 remedial 
alternative. vary in scope from sel8cted removal followed by inmtitutional 
controla to removal and disposal of larger voltantee. 
conetitute. the Remource consemation and Recovery Act (RCRA) Facility 
Investigation/Corrective manures Study/Correctiwa Measurer Implementation 
(RFI/cHS/cNI) and voluntary Correctivm Action. (Vcm) for thin operable. 
unit (ott) . 

The sites include firing 

This activity 

2. Activitiem Completed to Date: 

Preliminary Amresmrmnt/Site Investigation (PA/SI) document submitted to 

solid Waste Management Unit (SWm) Report submitted to EPA Region IV 
Environmental Protection Agency (EPA) Region V I ,  October 1987. 

and Uew Mexico Environmental Improvement Division (WIIEID), December 

During FY89, preliminary RFI scoping activitier were conducted. 
Uo activity during FY90 and m91. 

* Initiatod prepuation of WI.work plan in FY92 including: community 
relations plan, rocordm management plan, projmct management plan, 
quality anmurance plan, and mamplfng plan. 

19BB. 

3. current Year  (FY93) Description: 

contracts for Phare 1-1 will be initiated. 

noat L o m  Al.arom National Laboratory (w) Direct m l l  ~ i m a  Equivalent. 

This Activity Data Sheet (ADS) is partially funded by -92 carryover 

Complete developmmnt of tho -1 work plan. 
The draft Rlf uork plan will be submitted to EPA and N e w  Mexico 
Environment mpartmont (m) in nay, 1993. 

A pilot study of murface stabilization of firing sites will begin. 

( f m m )  (2.0) will be ameociated with RPI work plan preparation. 

dollar. . 
4. Budget Y e a r  (FY94) Description: 

+ 

+ conduct VCAI am appropriate. 

The surface mtabiliaation pilot atudy will continue. 
RFI Phaso 1 in ochmduled to begin early in -94. 
Development of the R?I report will begin. 

- MamazIlm continumd 
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. *  

database. on similar systems or subsystem. 
performed on the data to find correlations between cost drivers and 
other system parameters, much as design or performance parameters. The 
analysis produces cost equations or cost estimating relationships which 
can be used individually or grouped into more complex modes. 
Cost Review and Update Technique: 
examining previous estimates of the - a m  program/project for internal 
logic, conupletenems of scope, assumptions, and estimating methodology. 
The emtimates are then updated to reflect the cost impact of new 
conditions or estimating approaches. 
Direct/Indirezt FTE Aseumptions: (1) Direct and Indirect FTEs are a 
part of OB only, (2) Indirect resources ( $  and m a )  are based on 

' 

Direct ETE effort, (3) After estimating Direct m e ,  Indirect cost is 
derived as a percentage (81.08) of the Total coot of Direct FTE salary 
plum fringe, and (4) Indirect m m  are calculated by dividing the total 
ortimated Indirect' coot by the comt per Indirect FTE eupplied by the 
LML Indirect Program office. 
Cost Estimating Assumptions: (1) Official LMlL malary factore (salary 
+ fringe) for Direct labor are umed, (2) official IANL escalation rates 
am publimhed in the IANL Financial Hanagemeat Randbook are used, (3) 
6oneral materials and services (Wcs) is based on Fp92 ER WLS costs, 
and (4) xajor procurement (contracts, large purchhse orders), is 
e8timated meparately from Gwneral us, it i8 not based on prior years' 
major procurement. 

statistical analysis is 

An estimate is constructed by 

The coot estimate wae prepared by using the comt reviow and update 

the s- programjproject for intarnal logic, completeness of scope, 
asrwtions, and estimating mmthodology. The estimates are then updated 
to 

' technique. M estimate is conmtructed by examining'previoum estimates of 

refloct the cost impact of new conditions.. 

m s  spcific assumptions are'as follower 

The IVI work plan has not yet been eubmitted) tberefore, the technical 
mcupe of work, the schedule, and the emtimate for this AD8 are 
primarily parametric and reflect the project leader's, mcheduler's, and 
estimatorgs beet judgmnt as to what will be perforwd. 
The IVI work plan is currently scheduled to be submitted to EPA in 
narch 1993. npon approval of the work plan, those elements of the 
technical scope of work, rchedule, and/or emtimate requiring adjustment 
will k +he. basis for a Baseline Change Proposal (BCP) eubmittal and 
will k incorporatod when approved. 

, . 

runding is  the primary key issue. 
for deliverables (milestones), funding must remain within an 
appropriate range. 
accomplimhing scheduled work and result in milestones.being pushed out. 

To k able to m e t  'the: requirements 

Delaying or deferring funding will cauee delays in 
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- IOAIIRATIW Continued 
and 3005 of RCRA. 
hazardous waste or hazardous constituents from any solid waste management 
unit at a treatment, storage, or disposal facility saeking a permit, 
regardlees of the time at which the waste was placed in euch unit and 
provides the authority to review and modify the pennit at any time. The 
decision to issue this permit is baeed on the assumption that all 
information contained in the permit application io accurate and that the 
facility will be operated as specified in the permit application. 
inaccuracies found in the application may be grounds for termination or 
modification of this permit (see 40 CFR 270.41, 270.42, and 270.43) and 
potential enforcement action. 

These require corrective action for all releases of 

Any 

The primary regulatory driver for thio activity is the RSWA module of the 
Laboratory's RCRA operating permit, which requires corrective actionm under. 
'RCRIL sections 3001(u) and (v). The Laboratory must also comply with 
Comprehensive Environmsntal Remponse, Coatpensation, and Liability Act 
( C I R C U ) ,  am epecified in DOE order 5400.4. 

NEPA documentation requiremants will be integrated into the IVI work plan, 
RFI report, clls work plan, c118 report, and VCA plans, as appropriate. 

Detailed milestones for major phases of  field work cannot be identified 
until tho RpI work plan ham been canpleted. 

Key decision points under DOE order 4700.5 for Major system Acquisition and 
Major Projects are linked to the IVI work plan, RFI report, CMS work plan, 
cllls report, and VcA plans. 

OII project nranagenmnt doclmwrntation is included in the &I work plan, 
work plan, and VcA plans. Sunmillance and maintenance plans will be 
included in the RFI report, CHS report, and VCA plans, as appropriate. 

Readirurss reviwm will be completed as part of the IVI work plan and cus 
work plan review. 

1. Impacts. on FY95: 

In or&r-to meet target funding levels, funding will be.&creased by 
$l,586K. 

* Thir decreame in funding results in increaeed risk to the Program am 
this decreases contingency/management reserve to cover unanticipatcrd 
Program requir-nts. 

2. Impacts on Outyaars: 

- ~ARRATIM Continuad 
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Xilomtoao no.: 21014480 

lplanning Date Target Dato Level: EO Itmyword: SA 

D r i v e r  Name: RCRA Driver Reference: ltcRa ~ l t ~ n r ~ .  
PRES- Imp Tiger Tern: Program Execution midance: Y 

- Ilf- cOatin0.d 

Title: CLOBURS R E P O R T / ~ I F I C A T I ~  C-TE 

02/03/1993 02/03/1993 

Roadmap: Y current Y e a r  Workplan: Y Safety and Eealtb: 

- .. 

. AUA-1135- - 
Date: 02/03/1993 T h e :  

- continuad 

m6 PY 95 R 96 Fp 97 F Y  98 ,FY 99 

0 0 0 0 0 Direct 
Indirect 0 ‘ 0  0 0 0 

#... 

- TAR@= LRRL (DO118r8 ThOU8and8) 
BkR Cat. R 91 E’?! 96 FY 97 FY 98 ?x 99 

0 0 0 0 
0 0 0 

OE 0 ,  
CE 0 0 
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

Tm& 0 0 0 0 0 

-8 PY, 99 PY 96 R 97 . PY 98 PY 99 

D h c t  0 0 0 0 0 
Indirect ’ 0 0 0 0 0 

. .  . .  
7 . .  .... - A106 ~ 8 ~ f O Z O 8 ~ 8  

Titlo : 
.. ! 
.c. A106 lumber: AIILAop9115 Date: / / c i  

I 

- FY94-98 ADS C r O 8 8 r e f e r O ~ 8  
ADS #: JU.IJL1135, 
Titlo: 
Tranmforrod in it8 entirety: 
mcplanation of cbange: 

sama ADS am -1135. 
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1. Technical scope: 

Tochnical 1Lr.a-40 (TA-40) Scrap Detonation Site, an inactive site ured to 
dotonato scrap high explooivem, io to be closed. 
plan wam submitted to the New Xoxico Environmental Improvement Division 
(NMEID), now New mxico Environment Department (=D), in septembar 1985. 
The cloruro plan war updated in m90, including plan8 for rampling of the 
site and detonation area to determine the axtent of contamination. 
contaminated roil, if any io found, may need to be 
rommved/treated/diopomed of ar hazardour waste. 
approved by N-D. 

The original closure 

The Clooure Plan was 

2. Activities completed to DatO: 

A cloruro plan war submitted to ?WED in soptombor 1985. 
The plan war updated in R O O ,  along with plan. for rampling to 
dotermine the extent of contamination. 

, 

3. current year ( ~ ~ 9 3 )  Dercriptiont 

* 

* 
* 
4. 

nodify cloruro plan. 
conduct field work activitier. 
conduct data arrermnmnt. 
Remediate rite baeed on rerultm of r i k  invortigationm. 
verify rerultm of remedial action.. 
Publirh Final closum Report. 
obtain Clorure Certification. 
Thim Activity Data sheet im funded by H 9 2  carryover dollarm. 

Budget Year  (-94) Demcriptiont 

Wo activity;.no funding requemtod. 

5. Planning YOU. (m95,). ~encriptionr. 

Wo activity: no. funding roquerted. 

6. Outyearm (FY96-99): 

wo activity-: no funding requeoted. 

Key ammumptiona for implementing the Lor Alamos National Laboratory (LISIOL) 
Environmental Reotoration (Xt) Program am mcheduled include: - t h l y  review and approval of clomure docunmnts/activitiem by N ~ D ;  - rufficient funding during -92 to rupport the field work and data 

analymirjreduction effortr. - 8 A R R A T m  c0ntinu.d 
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Thie ADS contains units that received waste aftmr November 1980 and io 
regulated by the State under 3004(a) of RCRA. Therefore, this closure 
ADS is not parametric and ha6 echedule/eethating asewnptione that are 
applicable only to clo6uras. 

8. m y  Imbue6 

None. 

9. Regulatory D:- . *-ere /coneequencem : 

The primary reaulatory'driver for thio activity is the RCRA closure 
requirement. .-vert the BSWA module of the Laboratory's RCRA operating 
permit, which requires corrective actions under RCRA eectione 3004(u) and 
(v) i m  also appropriate. Additionally, the Laboratory mumt alro comply 
with comprehensive Environmental Response, Compensation, and Liability Act 
(-), ar rpmcified in DOE Order 5400.4. 

Regulatory Driver Affected Scope/Coet/schedule consequences 

RSWA Xodulo VI11 lWI/cxS cost and bchedulem Notice of' 
ID # WM0890010515 to achieve identified . Deficiency/ 

XILESTONES, which are Notice of 
conrieknt with annually violation and 
updated Installation Work amrociated 
Plan. penaltiem 

Pur8uant to the solid Wa8te Dibpo8al Act, am amndod by RCRA, ab amended 
(42 D.8.C.  6901, et 0.q.) and the ESWA Of 1984, a p e d +  is ierued to the 
D.S.  DOE f r o m  Alamoe Area Office and the University of California, doing 
bU8in88B a6 Lor Alamor National Laboratory (hereafter called the 
Permittee) 

The Permittee must comply with all the terme and conditions of this permit. 
This permit conmi8tr of the conditions contained herein (including the 
attachment#). 
hazardoue wamte management activitiee cmply with all applicable Federal, 
rtatutory, and regulatory requirementr. Applicable requiremente are those 
which ere found in, referencod in, or incorporated into that version of 
R a m  or the regulation6 promulgatod to RQU that are in effect on the date 
this permit i e  irsued ( m e  4 0  CFR 270.32 (c)). 

to Operat0 a dispoaal facility at the location etated above. 

said conditions are needed to fneure that the Permittea's 

Thim p o d t  im imbued in part pursuant to tho pravioione of Sections 201, 
202, 2038 206,  207, 212, 215, aad 224 of BsnA, which modified Sections 3001 
aad 3005 of RCRA. 
hamudour wamte or hazardoub conotituentr from any solid waste management 
unit at a treatnmnt, storage, or dimpomal facility seeking a permit, 
regardleer of the time at which the waste wab placod in ouch unit and 
provides the authority to review and modify the permit at any time. 

Thore require correctivo action for all releaboo of 

The 

I: : .. . 
.. .. . .  . -  .. 
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DESCRIPTION OF AI-TORX DUX- COntinUd 
activitiem, and RCRA TSD activities (e.g., 29 CPR 1910.120). 

R3004: 
3004U: 
(BSWA) 3004(u) and (v) requirementr of the Laboratory*s RCRA operatin permit. The 1 -  

BSUA module wam effective May.23, 1990. 

The Laboratory m e t  comply with the Hazardoum and solid Wamte Amendmentm 

ncmr 
Reeource Coneemation and Recovery Act (RCRA): 
Treatment, Storage, and Dimposal (TSD) requirements under the Laboratory'e RCRA 

The Laboratory must conply with RCRA 

operating permit. 1 ;  

I 
I= -. ST : 

- 
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- PLA~LOI~PQ LEVX. Coatinuad 
I , 

m a  FY 95 FY 96 Fl! 97 - 98 -.- PY 99 

1 1 1 1 0 D i r m c t  
Indirect 1 1 0 1 0 

- TARGEZ (&&la- in mOU8and8) 
B i R  Cat.  FY 95 FY 96 FY 97 IT 98 PP 99 

- 

k JJ 

.- - 

- 
I - 

6 
'4 

TOTAL 62 3 802 394 573 69 

PTEB Ilt 95 FY 96 FY 97 FY 98 S T  99 

D i r e c t  1 1 1 1 0 
Indirect  1 1 0 1 0 

OE 623 802 394 573 ' 69 
eE 0 0 0 0 0 
GPP 0 0 ' 0  0 0 
L I  0 0 0 0 0 

. .  

. %  _ .  
=i .. .. 
.- .. 
r ! 
.I * 

P 

:-. 
:: : 
.. - .. ._ . .. 

- Tigmr Toam Crommrofmrmacom 
1 T i t l e  : EWVIRONMEUTAL RESTORATI- 

T i t l e :  EWVIRON-AL RESTORATIOU 

T i t l e  : ENVIR-AL RESTORATION 

T i g e r  Team Finding mmber: rws/cr-oi D a t e :  10/28/1992 

T i g e r  %am Finding Number: ms/c?-02 Date: 10/28/1992 

T i g o r  Team Finding lOlnnber: rwS/c?-7 Date: 10/28/1992 

T i g e r  Team Finding Wllnaberr IWS/cF-lO D a t e :  10/28/1992 
T i t l e :  ELWTROIO~AL RESTORATIols 

T i t l o  : BlWIROUMBNTXL RESTORILTION 
Tigmr TO- Finding mmbert IWS/CF-ll D a t e r  10/28/1992 

T i g e r  Team Finding lumber: m / C F - 1 2  D a t e r  10/28/1992 

T i g e r  Toam Finding lumber: IWs/mP?-l Date: 10/28/1992 
T i t l e :  BlWI-AL RESTORkTIOU 

T i t l e :  ENVIR0"TAL RESTOR11TIOU 

m94-96 aD8 Cr088mf0-8 
ADS #: -1136 
T i t l e  : 
T r a n e f e r r e d  in ita en t i r e ty$  
E x p l a n a t i o n  of change: 

Same ADS as -1136. i -94-98 aD8 Cto88rOfOr8nCO8 C0UtiaU.d 
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3 - h 9 5  DRIVER CATEGORT Continumd 
EW2 0 1030 1 2 70 59 O A  0 0 0 0 5  
3 SEW2 0 10 0 0 0 O B  0 0 0 o <  
39EW2 0 100 0 0 o c  910 0 623 
3 9SW2 0 100 0 0 O D  0 0 0 

E 0 0 0 
TmAL 270 59 O F  0 0 0 0 

G -  0 0 0 0 
H 0 0 0 O 
I 0 0 0 0 

- 

I - 
TmAL 910 0 623 

i 

h .- 
I-. m.umflQ LSWEL (Dollars fm Thousands) 
BLR CODS R 95 FY 96 ?Y 97 R 98 F Y  99 

EW2 0 10 30 1 910 802 394 573 69 
3 SEW2 0 100 0 0 0 0 0 
3 SEW2 0 1 00 0 0 0 0 0 
39EW2 0 100 0 0 '  0 .  0 0 

TOTILL 910 802 394 573 69 

LSVEL ( D o l l a r m  in  Thournads) 
l G O D *  R 95 R 96 FT 97 FY 98 R 99 

EW2 0 10 30 1 623 802 394 513 69 
3 SEW2 0 100 0 0 0 0 0 
3 OW2 0 100 0 0 0 0 0 
3 9SW2 01 00 0 0 0 0 0 

TOTAL 6 2 3 .  802 ' 394 573 69 

1. Technical 8cop.t 

Technical kea-43 (TA-43) i s  t he  Bealth Resoarch Laboratory (HRL) near t h e  
Lor A l a a w m  Medical Center. ERL was f i r s t  occupied i n  1953 by group8 doing 
biomedical and indumtrial hygiene r e~oa rch .  
diverse w i t h  research in toXicology, gmefics, pathology, biophysics, and 
neutobiology. This operable un i t  (On) consis ts  of several poten t ia l  
release sites covering an area of approximately 1 acre. The area is 
potent ia l ly  contaminated froan par t  ou t fa l l s .  Potential  contaminants 
include radioactive waste and corrosion inhibi tors .  Porsible remedial 
alternativem vary from selected removal of mall volumes t o  the  lese 

I 
Current operations are more 

' 

- mRuawxvI  c0pptinp.d 
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LANL Direct FTEa are projected to range from 0 to 1.0. 
nost eampling and analysis costs will be associated with contracts. 

7. Key Assumptions: 

m y  assumptions for implementing the LANL Environmental Restoration (ER) 
Program aa .scheduled include: aufficient subcontracting capacity, 
mufficient analytical capability -- especially mixed waete, adequate 
funding as needed, timely reviau and approval of Hazardous solid waste 
Aaaendwntm (HSWL) documentation by EPA. runding e8timatee.are based upon 
the bamt profesaional judgment of the effort required to meet the 
deadlines of the HSWA module am specified by EPA in the RCRA operating 
permit. 
funding will ba adjuated to accurately reflect historical experience in 
these taskm. 

As the Program develops a hiatorical record of theae activities, 

Key assmptions used to prepare rcope, cost,.and schedule,baselines are 
presented hlow: 

Bottoma-Up Technique: Generally, a work statement and set of drawings 
or specifications are used to "takeoff" material quantities required to 
perform each discrete +ark performed in accomplishing a given operation 
or producing an equipPent component. Fram these quantities, direct 
labor, equipmnt, and overhead costs are derived and added thereto. 
Specific Analogy Technique: specific analogies depend upon the known 
cost of an item used in prior systems as the basis for the cost of a 
similar item in a new system. Adjustments are made to known costs to 
account for differences in relative complexities of performance, 
design, and operational characteristics. 
Paramtric Technique: 
basem on similu systems or submystem. 
performed on the data to find correlations between cost drivers and 
other mymtem paramterm, much as design or performance parameters. The 
analysis producer cost equation. or cost emtimating relationships which 
can be used individually or grouped into more complex nmdei. 
Cost Review and Update Technique: 
examining previous emtiautos of the samm program/project for internal 
logic, compleknems of scope, asmumptions, and estimating methodology. 
The.estimat.s are then updated to reflect the cost impact of new 
conditions or ostiauting approachem. 
Direct/Iadirmct r(la Aesumptionm: ( I )  Direct and Indirect FTEs are a 
part of operating expenditures (a) only, (2) Indirect re8ource~ ($ and 
FTEs) u e  based on Direct FTE effort, (3) After eathating Direct f i d e ,  
Indirect cost is derived as a poreentag8 (81.08) of the m a l  cost of 
Direct FTE salary plus fringe, and (4) Indirect FTEs are calculated by 
dividing the total estimated Indirect cost by the cost per Indirect FTE 
supplied by the LmL Indirect Program office. 
cost Estimating A8SqtiOnS: (1) official LAtoL salary factors (salary 
+ fringe) for Direct labor are used, (2) Official LANL escalation rates 

Parametric technique requires historical data 
statistical aaalymis ia 

An estimate ir conmtructed by 
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The RFI/CHs schedule for this OU is currently within the HSWA module 
10-ysar window. 

9. Regulatory Drivero/Conaequences: 

Regulatory Driver Affected Scope/cost/Schedule consequences 
. .  

ESWA Module VI11 RFI/c1Is cost and schedules Notice of 

MILESTONES, which are Notice of 
consistent with annually ' violation and 
approved Installation work aa 8ociated 
Plan. . penalties 

ID # X4M0890010515 to achieve identified . m f  iciency / 

Pursuant to the solid Wasto Dispo8al Act, as amended by RCRA, as amended 
(42 U . 8 . c .  6901, et soq.) and the ESWA of 1984, a permit is issued to the 
U.S. DOE LOB Alamom Area Office and the University of California, doing 
business as Los Alamos National Laboratory (hereafter called tho 
Permittoe) to operato a disposal facility at the location stated above. 

The Permittee must comply with all the tezw and conditions of this 
permit. 
(including tho attachmanto). said conditions are needed to insure that 
tho Pormitteo's hazardous waste management activities comply with all 
applicable Federal, statutory, and regulatory requirements. Applicable 
requirement6 are those which are found in, referenced in, or incorporated 
into that version of R C m  or the regulation. proanalgatod to RCRA that are 
in offoct on the date this permit is issued (seo 40 CPR 270.32 ( c ) ) .  

This pormit conaists of the conditions contained herein 

This permit is issued in part pursuant to the provision. of sections 201, 
202, 203, 206, 207, 212, 215, and 224 of HSWA, which modified Sections 
3004 and 3005 of RCRA. 
of hazardous waste or hazardou8 constituents from any solid waste 
managemant unit at a treatment, otorage, or disposal facility seeking a 
permit, regudlemm of the tiols at which tho waste was placed in such unit 
and provides tho authority to review and modify the permit at any time. 
Tho dmcimion to issue this permit is based on the assumption that all 
infomation contained in the permit application is accurate and that the 
facility will bo oporated as spocified in tho permit application. 
inaccuracies found i n  the application may bo grounds for termination or' 
modification of this permit (see 40 CPR 270.41, 270.42, and 270.43) and 
potential onforconmnt action. 

I 

These require corrective action for all releases 

m y  

Tho primary-regulatory driver for this activity is the ESWA module of the 
LaboratoryOs R C m  operating permit, which requiror corrective actions 
under RCRA sections 3001(u) and (v). The Laboratory murt also comply with 
'comprehensive Environmental Response, Compmnsation, and Liability Act 
(CERCLh), am specified in DOE order 5400.4. 



Environmental Restoration and Waste Management Five Y e a r  Plan 
' Activity Data sheet FY95-99 

ALLA-1136- - '  , Page: 10 
Date: 02/03/1993 Time: llr57 

- DIIBCRXPTIOA O? -TOR1 DRIVERS C O a t h U d  
including DOE orders in the 5400 and 5600 series (e.g., 5400.4, CERCWI Requirements: 
and .5820.2A1 Radioactive Waste Xanaganent). 

FED 8 
' redoral (?BD): The Laboratory must cormply with a variety of federal requirematno 

(e.g., E011988, rloodplain Management: 8011990, Protection of Wetlands: Fed. 
Facilities Canpliance Act: Atomic Energy Act; L #atel Bistorical Preservation Act). 

NEPA R: - 
National Environmental Policy Act (IOEPA): 
requirement8 for site characterization and rdiation activities and RCRA TSD 
activities as met forth in DOE Order 5440.1E (Implermsntation of  NEPA). 

The Laboratory meut comply with NEPA 

=SA: 
occupational safety and Eealth Act (OSEA): The Laboratory must comply with DI8 
requirementm under 0s- while implementing mite characteriztion and rmodiation 
activitiea, and RCRA TSD activities (e-g., 29 CFR 1910.120). 

R3004 : 
30040: 
(ESWA) 3004(u) and (v) requhmonts of the Laboratory's RCRIL operating permit. 
BSWA oadlule wa8 effective nay 23, 1990. 

The Laboratory must comply with the Bazardous and solid Waste Amendments 
The 

ERA: 
Resource Conservation and Recovery Act (RCRA) 8 
Treatment, storage, and Di.poBal (TSD) requiremanta under the Laboratory's RCRA 

The Laboratory must comply' with RCRA 

operating permit 1 

BT : 
State ( I T ) :  The Laboratory muBt ocmply with W o w  wbxico Stat. statutes (e.g., 
Barardoum Waste Act of 1977, Radiation Protection Act of 1978, and solid Waste Act o 
1990) . 

. .  
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'3 
m a  FY 95 FY 96 FY 97 PY 98 PY 99 6 

D i r e c t  3 3 1 0 0 
Indirect  1 1 1 0 0 

I 

%-ET LNa (Dollars i n  Thousands j 
BCR Cat. FY 95 II 96 ET 97 PT 98 FY 99 r I 
OE . 5,955 7,763 617 376 0 
CE 0 0 0 . o  0 
GPP 0 0 0 0 .  0 
L I  0 0 0 0 0 

I TOTAL 5,955 7,763 , 617 376 0 

- Eigor z u m  ~rosmroforomcmm 

T i t l e :  ENVIRO-U RESTORATIOU L 

T i t l e :  EUVIRoUMmTAL RESTORNrION 

T i t l e :  E I W I R 0 " T U  RESTORATIOBI 

T i g e r  Toam ?inding Number: Ik/C?-Ol D a t e :  10/28/1992 

T i g e r  Toam Finding lourab.r: nrS/cF-02 D a t e :  10/28/1992 

T i g e r  Team ?inding lRIlmkr: IUS/c?-7 D a t e :  10/2811992 

T i g e r  Toam Finding N u m b e r :  IWLI/C?-lO Data: 10/28/1992 

T i g e r  Team F i n d i n g  mmber: nrS/C?-11 Date: 10/28/1992 

T i g e r  Toam ?inding rmunrkr: IWS/c?-l2 D a t e :  10/28/1992 

T i g e r  Taam Finding mmber: IWS/BXP?-l D a t e :  10/28/1992 

T i t l o :  ENVI-AL RXSTORILTION 

T i t l e :  EIWIRONJlEHTAL RESTORAT1019 

T i t l e :  EIWIROUMBNTAL RBSTORATIOU 

T i t l e ,  EWVIROIWENTAL RSSTORCLTI~ 

F.94-98 C r o 8 S ~ f O M C O s  
AD8 #: -1140 
T i t l e  : 
T r a n s f e r r o d  in i t m  entirety:  
E x p l a n a t i o n  of Changer 

-94-98 ADO Croamrofaroncem Continued 
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- -95 DRIVER -RT COntiBUd 

BLR CODE FY93 APPR FY94 PRES FY94 APPR pwsw PRIORITY 1 TARGET PRIORITY 1 
FY95 DRIVER CATEGORY 

EW2 01030 1 886 3,064 O A  0 0 0 0 :  
3 5EW2 0 100 0 0 O B  0 0 0 0 :  
39EW2 0 100 0 - 0  o c  9,019 0 5 ,955  0 
39EW20 100 0 0 O D  - 0  0 0 0 

E 0 0 0 0 
TOTAL 886 3,064 O P  0 0 0 0 '  

0 0 0 0 0 

- 

- 
li ' 

I 

.- 

TmAL 9,019 0 5 ,955  , 0 ' I$-$ 
I' 

BLR CODE R 95 R 96 PY 97 FY 98 PP 99 
. .  

En2 0 10  3 0 1 9 ,019  7 ,763  617 376 0 
35EW2 01 00 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 5 
3 9EW2 01 00 0 0 0 0 0 

TOTAL 91019 7 ,763  617 376 0 

1 

I ,  - 

ZAR@m Wva (Dollar. in Thourand.) 
I G f O D l  . FY 95 96 ?!f 97 R . 9 8  FY 9 9 '  

EW20 10301 5,  955 7 ,763  617 376 0 
3 SEW2 0 100 0 0 0 0 0 
3 9EW2 0 100 0 0 0 0 0 
3 SEW2 0 100 0 0 0 0 0 

TOTAL 5 ,955  71 763 617 , 376 0 

- IAIIIuTm 
1. Technical scopes 

Technical Area-46 (TA-46) was originally u m d  for nuclear-reactor rocket 
(Rover) research and dovmlopmrnt (RLD). Currently, RID activities 
conducted at TA-46 include: lamers, c h d a t r y ,  photochemimtry, fuel-cella, 
particle-accelerators, and surveillance. Thia operable unit (ow) 
con~priraa several potential releame miter including septic tanka and 
amaociated drain fields, chemical- and wamte-mtorage areas, aaaitary 
lagoon., aewor-ayrtom outfall fram a nutallurgical-polishing lab, 
building-eink, -amp, and -floor-drain outfallr, and a material fill at 

mf~ continuad 
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dispomal capacity. 
nom+ mampling and analysis coetm will be ammociated with subcontracts. 
LML Direct FTEs are projected to range from 0 to 3.0. 

. 

m y  asmumptionm for implementing the LAloL Environmental Remtoration (ER) 
Program as scheduled include: 
sufficient analytical capability -- empecially mixed waste, adequate 
funding as needed, timely review and approval of Hazardous solid Waste 
Amendment8 ( E m )  documentation by EPA. Funding emtimatem are baeed upon 
the best profesmional judgment of the effort required to meet the 
deadline. of the ESWA module as mpocified by EPA in the RCRA operating 
permit. As the Program develops an'himtorical record.of theme activities, 
funding will k adjueted to accurately reflect historical experience in 
theso task.. . 

sufficient subcontracting capacity, 

Xey assumptione umed to prepare scopo, cost, and mchodule baselines are 
' presented klows . 

Bottomo-up Technique: Gonerally, a work statement and met of drawings 
or specification. are u r d  to "takeoff" material quantitiem required to 
perform oach daacrete task performed in accomplishing a given operation 
or producing an equipment caaapoamnt. From theso quantities, direct 
labor, equipmmnt, and overhead comts are derived and added thereto. 
Specific Analogy Tedmiquo: spocific analogies depend upon tho known 
comt of an itom urod in prior system ab the bamis for the cost of a 
similar item in a now epstom. Adjustaumts are made to known costa to 
account for differences in relative camplexities of performance, 
design, and optational chuackrietice. 
Parametric Tochniquot Parametric technique requires historical 
databasoe on eipilar syrtams or eubeyrtslPn. 
performod on the data to find correlations between cost drivers and 
other symtom parameter., such as deeign or parformaace parameterm. The . 
analymie produce. cost equations or coet estimating relationships which 
can k umed individually or grouped into nmro complex modes. 
Cost Review and Update Technique: 
examining provious estimates of the saam program/project for internal 
logic, campletenere of ECO~O, asrumptions, and estimating mathodology. 
The esti~atos.arm then updated to roflect the cost impact of new 
conditions or oatimating approachee. 
DirOCt/IndirOCt ITLe A.EumptiOn8: (1) Diruct and Indirect FTBm are a 
p u t  of operating expenditures (a) only, (2) Indirect resources ($ and 
m s )  aro baaed on Diroct FTE offort, (3) A f t e r  0mtJp.tipg D i r e c t  m a ,  
Indirect comt im  derivod am a percontag. (81.08) of the Total coat of 
Direct rn salary plus fringe, and ( 4 )  Indirect are calculated by 
dividing tho total estimated Indiroct cost by tho Indirect comt por FTB 
eupplied by the rim& Indirect Program Office. 

I 

statiatical analysis is 

An estimate ie constructed by 

Cost Estimating Acrerrmptions: (1) official LMlL salary factorm (salary' - ~ t l m  coatiaued 
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The RPI/cHs schedule for thio OU falls within the BSWA Module 10-year 
window. 

9. Regulatory Drivers/coneequences 

mgulatory Driver . Affected Scope/Cost/Schedule . Consequences 
HSWA nodule V I 1 1  RFI/cnS cost-and schedules Notice of 
ID # WM0890010515 to achieve identified Deficiency/ 

MILESTOWES, which are Notice of 
coneintent with annually, Violation and 
updated Installation Work . aseociated 
Plan . penalties 

Pursuant to the solid Waete Dispoeal Act, am amended by RCRA, as amended 
(42 U.S.C. 6901, et seq.) and the BSWA of 1984, a permit is issued to the 
U.S.  DOE Lor Alamor Area Offhe and the Univerrity o f  California, doing 
bueinemr am Loo Alamor National Laboratory (hereafter called the 
Permittee) to operate a disposal facility at the location stated above. 

The Permittee nnrrt camply with a11 the tsrnu and conditione of this 
permit. 
(including the attachment.). 
the Permittoemi hatardoue waste management activities comply with all 
applicable Federal, statutory, and regulatory requircrmsnte. Applicable 
requirementr are those which are found in, referenced in, or incorporated 
into that version of R c M  or the regulatione promulgated to Rem that are 
in effect on the date thi8 permit i r  issued (reo 40 CFR 270.32 (c)). 

This permit coruimt8 of the condition8 contained herein 
Said conditione are needed to inrure that ' 

Thi8 permit ir irrued in part pursuant to the provirionm of Sections 201, 
202, 203, 206, 207, 212, 215, and 224 of HSUA, which madified Sections. 
3004 and 3005 of RCRA. 
of hazardour waste or hazardour constituents from any solid wamte 
manag-nt unit at a treatment, storage, or disposal facility seeking a 
permit, regardlose of the time at which the warto war placed in such unit 
and provides the authority to'review and modify the permit at any time. 
The decirion to iemue thin permit im barred on the amrumption that all 
information contained in the permit.application ir accurate and that the 
facility will bo operated am specified in the permit application. 
inaccuracies found in the application may bm grounds for termination or 
aodificatian of thio permit (800 40 CTR 270.41, 270.42, and 270.43) and 

. Theme require corrective action for all'releaees 
, 

m y  

, potential ehforcenmnt action. 

. .. 
,- 
I. 

k 

.. _ .  .. 

The primary regulatory driver for this activity ie the Xi- module of the 
Laboratory0. RCRA operating p e p t ,  which requires corrective actione under 
RCRIL eectionm 3004(u) and (v). The Laboratory must almo comply with 
CERCxJL. 

U m A  documentation requirementm will k integrated into the RFI work plan, 
EVI report, and VCIS plans,, as appropriate. . .  - -I= coatinued 
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FED : 

F0der.l (FED): 
(e.g., E011988, Floodplain Managoakant; EOll990, Protection of .Wetlands, Fed. 
Facilitiea compliance Act; Atomic .Energy Act; c xuat*l Eimtorical Preaervation Act). 

The Laboratory must comply with a variety of federal requiremonte 

NEPA R: . -  
National mvirorrmsntal policy Act (~PA): 
roquiremantm for mite characterization and r-diation activitiea and RCRA TSD 
activitiea a8 set forth in DOE Order 5440.1E (Implementation of NEPA). 

TRO Laboratory &et comply with -A 

OSEA: 
occupational safety and Eealth Act (OSBA): 
requiremanta under OSEA while -1-nting rito characterization.and remediation 
activitiem, and RCRA TSD activitiea (e.g., 29 CFR 1910.120). 

The Laboratory must comply with DOE 

R3004 x 
3004U: 
(RSWA) 3004(u) and (v) requiremanta of the Laboratory's RCRIL operating permit. The 
RSWA module wa8 effectivk nay 23, 1990. 

Tho Laboratory mu+ comply with the Eazardaua and 8olid wamte Amendment8 

I#IU: 
Roaourco Conaorvation and Recovery Act (Rem): 
Treatment, storage, and ~iagosal (TSD) requiremanta under the Laboratory's RCRIL 
operating permit. 

The Laboratory =ut ocmply with RCRA 

ST t 
State (ST): The Laboratory muat comply with H e w  nexico State atatutem (e.g., 
Razardous Waate Act of 1977, Radiation Protection Act of 1978, and Solid Waate Act of 
1990) . 

i 
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FTE0 FY 95 F Y  96 PY 97 FY 98 FY 99 

D i E O C t  1 - 1  1 1 2 - 
Indirect 1 1 1 1 1 

-8 

I 

.- 
-3 
PI 

TARGET LWEI, (~ollarm in Thousaadm) 
BCR cat. rp 95 FY 96 PI 97 FY 98 FY 99 

TOTAL 11840 11779 970 718 11441 

m8 FY 9s R 96 R 97 FY 98 FY 99 

OE l'? 840 11779 970 718 11441 
CE 0 0 0 0 0 
GPP 0 0 0 0 0 
LI 0 0 0 0 0 

Y 

I 

. :  - A106 C r O 8 8 ~ f O ~ ~ C O 8  

T i t l e  t 
A106 Number: ~ 9 1 1 5  D a t e :  / / 

- !rigor zoam Crom~rufemacmm 

T i t l e :  ENVIROWWE#TU RJ!STORATIOU 
Tige r  %= Finding -r: IWS/CF-Oi D a t e :  10/28/1992 e 

Tiger TO- Finding number: 11ls/cr-o2 D a t e :  10/28/1992 

Tige r  Toam Finding A m b e r :  IWS/CP-~ Date: 10/28/1992 
T i t l e :  EIWTRON-AL RESTORATION 

T i t l o :  EIWIR-AL RESTORATIOIS 
T ige r  -am Finding mmber: IWS/CF-IO D a t e :  10/28/1992 

Tige r  -am Finding uumbor: rWs/c~-11 D a t e :  10/28/1992 
T i t l e :  EIWIRONHEKCAL RESlVR&TIobo 

T i t l e :  ENVI-AL RES-TIOW 
Tige r  -am Finding lOumkr: 1ws/cr-12 D a t e :  10/28/1992 

Tige r  Temm Finding Number: IWS/BMPF-~ D a t e :  10/28/1992 
T i t l e :  EWIROtWENTZ& RIISTORATIo11 

T i t l o  t EWVIRO~MENTAL RESTOR&TIols 



n 

Activity Data sheet FY95-99 
ALLA-1144- - 

. Dates 02/03/1993 T h t  ll:58 

0 0 0 0 0 
E 0 0 0 0 '. 

I 0 0 0 0 '  - 
. o  TmAL 2,338 0 1,840 

- F195 DRIVER m R 1  CO&bU.d Is 
EW20 10301 1,225 1,391 O A  0 0 0 0 
3 5EW2 0 100 0 0 O B  0 0 0 0 
39m20 100 0 0 o c  2,338 0 1,840 0 
3 9EW2 0 100 0 0 O D  0 0 0 0 

. .  .. . . .  . .  .. . -. 
i . .  . .  

E 0 - 
TOTAL 1,225 1,391 O ?  - 0  

0 
0 

0 
0 

~tlllllrm u~llct (~oiiarm 'P~~o..P~s) 
F C O D E  , , FY 95 R 96 FY 97 ?Y 98 R 99 

EW2010301 2,338 1,779 . 970 718 1,441 
3 5 m 2  o 100 0 0 0 0 0 
3 9SW2 0 100 0 0 0 0 0 
39EW20100 ' 0 0 0 0 0 

I TOTAL 2,338 1,779, 970. 718 1,441 . 

1 

I 

- (Dollarm in -maad.) 
BCR CODE mr 95 ET 96 R 97 FY 98 mr 99 

EU2 0 10 3 0 1 1,840 I, 779 970 718 1,441 
3 5 W 2  0 100 0 0 0 0 0 
3 9lno20 100 0 0 '  0 0 0 
3 OEM2 0100 0 0 0 0 0 

TOTAL 1,840 1,779 970 718 1,441 . I -  
- mamamvs 
TARGET 

1. Technical scope: 

A t  Technical Area-49 (TA-49), underground hydronuclear experiment8 -re 
conducted in 1960-1961. The experiamnts iavolved high explomivem, 
plutonium, beryllium, and lead in nuclear rnapon configurations to teat 
weapon safety. A amall radiochemistry facility alro vu built at the site 
to support the exprimonts. 
r-d and tho surface.ha8 been deconunir8ioned and decontaminated (DCD). 
The site contains a leach field, surface radioactive contamination, and a 
landfill/trarh burning area. Thi8 operable unit (00) includoo Mataria1 

nost above-gromd structures have been 

Continued - 
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:: - LOARRATIVE Continued 

Prepare RFI report. 
conduct RFI Phase 2 investigation. 

conduct VCAB, baaed on availability of funding and waste disposal 
capacity 
m a t  sampling and analysis costa will be aeaociated with subcontracts 
LAWL Direct FTEs are projected to range from 1.0 to 2.0. 

Key assumptions for implementing the LANL Environmaatal Reatoration (ER) 
Program am acheduled includer auf f icient subcontracting capacity, 
sufficient analytical capability -- especially mixed wamte, adequate 
funding am needed, timely review and approval of tho Barardous Solid Wamte 
Amendments (ESWA) documentation by EPA. Funding eathates are based upon 
tbe beat profesaional judgment of the effort required to meet the 
deadline8 of the 
paxmit. 
funding will be adjuated to accurately reflect historical experience in 
theme tasks. 

lnodule am specified by LPA in the R C m  operating 
A8 the Program dovelops a hi8torical record of theme activitiea, 

Key araumptionr u8ed to prepare scope, coat, and 8chedule~baselines are 
pre8eated kluw: 

Bottoms-Up Techniques Generally, a work statemsnt and set of drawings 
or specification8 are umed to "takeoff" material quantitiea required to 
perform each diacrete talk p e r f o m  in accamplishing a given operation 
or producing an equipment component. Pram there quautities, direct 
labor, equipawnt, and overhead coat8 are derived and added thereto. 
Specific Analogy Technique: 
cost of an item umed in prior aymteme ao the baa18 for the coat of a 
mimilu item in  a new myatem. 
account for differences in relative complexities of performance, 
design, and operational chuacteriatics. 
Parametric Technique: 
databases on similar mystema or subspstemm. 
performed on the data to find correlationa betvben coot drivers and 
other ay8tem parameters, such as dnmign or performance parametera. The 
ana1y.b produce8 coat equationo or coat emtimating relationahips which 
can be uaed individually or grouped into more complex modem. 
Co8t Roviw and Update Technique: 
examining previous emtimatma of the m a m e  progrm/project for internal 
logic, conplotenems of scope, amsumptions, and estimating methodology. 
Tho emtimatms are then updated to reflect the cost impact of new 
conditions or estimating approaches. 
Direct/Indirect Fm Amsumptions: (1) Direct and Indirect m s  are a 
part of operating expenditurea (OB) only, (2) Indirect reao&es ( $  and 
Fms) are baaed on Direct FTE effort, (3) After e8timating Direct m s ,  
Endirect cost i r  derived as a percentage (81.0I) of the Total Cost of 
Direct FTE salary plus fringe, and ( 4 )  Indirect FTEs are calculated by 

specific analogiea depend upon the known 

Ujuatments are made to known costa to 

Parametric technique require. historical 
statistical analysis im 

An e.thate i8 constructed by 
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. ' impact RFI field work echedulee. Effective DCD/ER integration is 4l 

.> 

- ~ ~ R R A T I ~  Cwtinuod 
indirectly by ER Program regulatory requirements because they will 

required to meet BSWA module schedules and ensure a coat effective 1 
- _- program. 

The BSWA nmdule schedule must be modified to reflect available funds. 
The RFI/cwS mchedule for this OU currently exceed6 the HSWA Module 
lo-year window. 

-- 
..! 

9. Regulatory Drivere/Conmequencemt 

mgulatory Driver Affocted Scope/Comt/schedule : consequences 

HSWA nodule VI11  RFI/cnS cost and schedules uotice of 

MILESTOIWS, which are , uotice of 
coneirtent with annually vio1atio.n and 
approved Installation Work aerociated 
Plan. penalties 

. .  

ID # WW0890010515 to achieve identified Deficiency/ 

Purmuant to the Solid Waete Dimpomal Act, am amended by RQU, ae amended 
(42 U.S.C. 6901, et saq.) and the BSWA of 1984, a pormit.im immued to the 
U.S. Lor Alaame Area office and the Uniwreity ef California, doing 
heineke am Loo Alamos Uational Laboratory (hereafter called the 
Permittee) to operate a dimpomal facility at the location etcted above. 

The Permittee muat comply with all the tezm and conditione of t h i o  permit. 
Thim pormit conmiate of the conditione contained herein (including the 
attachmentm). 
hasardoue wamta management activities comply with all applicable Federal, 
mtatutory,,urd regulatory requirements. Applicable roquiremetnts are those 
which are found in, referencod in, or incorporated into that vereion of 
RCRA or tho regulationr promulgated to RCRA that are in effect on the date 
thim parmit im i8mu.d (me. 40 CFR 270.32 ( c ) ) .  

said conditionsaro noeded to inoure that tho pennittee'm 

Thio p o d t  im ie8ued in part purmuant to the provision6 of Sections 201, 
202, 203, 206, 207, 212, 215, and 224 of E m ,  which modified Sectione 3004 . 

hatardourn waeto or hazudoue conetituents from any molid waste management 
unit at a treatmnt, atorage, or dimpomal facility mwking a permit, 
regardlemm of the time at which the waste was placed in much unit and 
provide. thi authority to review and modify the permit at any t h .  The 
decimion to imrsuo thim permit io bared on tho assumption that all 
informatian containod in tho permit application im accurate and that the 
facility will be operatad u mpecified in the permit application. 
inaccuraciem found in the application may ba grounds for termination or 
modification of thim p e d t  (eeo 40 C?R 270.41, 270.42, and 270.43) and 
potential onforcenmnt action. 

and 3005 of RcRn. Theme require corrective action for all releaees of i 

I 

m y  

The primary regulatory driver for thie activity i e  the BsWA module of the 
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- DESCRIPTIol OF m - X  DRIVER8 Continued 
5400.4 (CERQ.A Requirewntlr). 

1 

DOE : i 
Department of Energy (DOE): 
including DOE order6 in the 5400 and 5800 Eerier (e.g., 5400.4, cERcLA Requiremente;;; 
and 582O.2AI Radioactive waste Manageamat). r 

The Laboratory must comply with DOE requirements 

m D  t 
Federal (FED): 
(e.g., EO11988, ?loodplain Management: E011990, Protection of Wetlands; Fed. 
facilities compliance Act; A t d c  Energy Act; c Wat'l Eistorical Preservaton Act).l 

The Laboratory m e t  comply with a variety of federal requirements 

NEPA It: - 
HatfOMl mdroamental Policy Act (-PA): 
requirements for m i t o  characterization and remediation activities and R a m  TSD 
activitiee a. met forth in DOE or&= 5440.1E (Implementation of #BPA). 

The Laboratory must comply with =PA 

m8At 
occupational Safety and Eealth Act (OSEA): 
requirements under WH1I whilo implementing e i k  chuacterization,and remediation 
activitiem, and RCRA TSD activities (e.g., 29 CFR 1910.120). 

The Laboratory must camply with DOE 

. 

RCRIL: 
Remource consemration and Recovery Act (RCRA): 
Treatment, storige, and Disposal (TSD) requiremonte under the Laboratory's RCRA 
operating permit. 

Tho Laboratory m e t  ocmply with RCRA 

OT: 
state (ST): 
Iiaaardoum Waste Act of 1977, Radiation Protection Act of 1978, and solid Wasto Act of 
1990) . 

The Laboratory m e t  camply with 1oew mxico state etatutee (e.g., 
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. ALLA-1147- - Page : 
Date: 02/03/1993 Time: 

TOTAL 6,341 1,066 7,739 5,909 2,884 

?Y 96 FY 97 FY 98 F?f 99 -8 FY 95 

D i r e c t  3 1 3 1 1 

- PLA~OIDIUQ Continued I 

i 
s 

1 

FTEe FY 95 FY 96 m! 97 PY 98 FY 99 

I 

D i r e c t  3 1 3 1 1 
Indirect 1 1 1 0 1 ': 

-% ._.. 41 
OE 
CE 
GPP 
fir 

6,341 . . 1,066 7,739 5,909 2,884 
. o  0 0 0 0 

0 0 0 0 0 
0 0 " 0 ' 0  0 

- 3ig.r %am Crommrmf e-• 

T i t l e :  EMVIRONMENTU RIESRATIOW 
Tiger  Team Finding Number: rwS/CF-Ol Date: 10/28/1992 

Tiger  Team Finding mmber: IWS/CF-~~ D a t e :  10/28/1992 

Tiger man! rinding mmbar: IWS/C?-7 D a t e :  10/28/1992 

Tiger  -am Finding lOumkr: IWS/CF-~O - D a t e :  10/28/1992 

Tigor ~aam Finding !amber: ms/Cr-il D a t e :  10/28/1992 

Tiger Team Finding mubar: mS/Cr-12 D a t e s  10/28/1992 

T i t l e t  ENVIRON-AL RESTORATIOW 

T i t l e :  ENVIRON-AL RESTORATIOIQ 

T i t l e :  EUVIR-AL RESTORkTIoIp 

Ti t lm:  EWIRo"T& RESTORATION 

T i t l e :  ElUVIROXWENTAL RESTORATION 

T i t l e :  mRONMEUTU RESTOEUTIOU 
Tiger  -am Finding N u m b e r :  I t l s / ~ m - i  D a t e s  10/28/1992 

m94-98 AD8 Cromsmfmrmnces 
ADS #: -1147 
T i t l m  : 
Tranaferred in i t a  entirety:  
Explanation of change: c FX94-98 Crosmrmfermncms camtinumd 
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- -tail manding Profilm 

DESC: ASSESSHENT-RCRA/CER- SUB-DESC: D 
PROGRU!: EM TITLE8 TA-50 

BCR CWE FY93 APPR FI94 PRES FY94 APPR PLZLIO PRIORITY 1 TARGET PRIORITY 1 
FY95 DRIVER CATEGORY 

EW2 0 10 3 0 1 1,319 5,269 O A  0 0 0 o 1  
3 5 ~ ~ 2 0  iao 0 0 O B  0 0 0 0 
39EW20100 0 0 o c  9, 380 0 6,341 0 :  
39EW20100 0 0 O D  0 0 0 0 :  - S 0 0 0 0 
TOT& 1, 319 5,269 O F  0 0 0 0 .  

0 0 0 0 o i  
E 0 0 0 0 :  
I 0 0 0 0 '  - 

TOTAL 9,380 0 6,341 0 

N I L E S M S  Conthud 
Description: 

The draft CnS report will be submitted to EPA and IMED, am required by the operating> 
pennit. I 

i 

. 

PLAIIIIIO -, (Dollars in ~houmurds) 
FY 9s FX 96 mr 97 By 98 FY 99 1 

I EW2 0 10 3 0 1 9, 380 1,066. . 7, 739 s.909" 2,884 
3 SEW2 0 100 
3 9En2 0 100 
3 SEW2 0 100 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

9,380 1,066 7,739 5,909 2,884 

- Llcva (Dollarm in Thoumaadm) . I 

BCR CODE FY 95 Rt 96 FY 97 FY 98 PT 99 

EW2 0 10 30 1 6,34i I, 066 7,739 5,909 2, 884 
3 SEW2 0 100 0 0 0 0 .  0 
3 9EW2 0 100 0 0 0 0 0 
39EW20100 ' 0 0 .  0 0 0 

_ .  

TOTAL 6,341 1, 066 7,739 5,909 ' 2,884 

' 1  

lARRATfvE 

rrpprrlrr~ Continumd 
TARGET LEVEL 



i 
Activity Data Sheet P~95-99 

ALLA-1147- - 
1993 T M :  11:59 - 

- AAICRA~FIM continued -- 
RFI report development will also proceed am characterization data 
became available. 

VcAa will be conducted aa appropriate. 
Mort sampling and analymim costa will be ammociated with subcontracts. 

Phase 1 subsurface sampling will begin. 

* If warranted, Phase 2 sampling activities will commence. 

LllloL Direct FTSs projected at 2.0. - 
5. Planning Y e a r  (=Ob) Mmcriptiont 

. Phase 1 mampling and contaminant analymem will be completed, resultm 
sunmarired and a technical memoranda written demcribing the findings, 
additional data needm, and the plan for obtaining thoae data. 
=I report depelopment will proceed am characterization data become 
available. 
Phase 2 sampling activities will.continue. 
VCAr will be conducted ar appropriate. 
Mort sampling and analyeis costa will be associated with subcontracta. 
WIlDL Direct m s  projected at 3.0. 

6. Outyearm (FY96-99) Description: 

The IVI will be conarploted later i n  Ip97, including the IVI report. 
Initial developmamt of the cns will begin in n 9 8 ,  including pilot 
mtudiea . 
VCm will be conducted baaed on availability of fundm and waate 
dimpomal capacity. 
m 8 t  rampling and analyris costs will k associated with subcontracts. 
LAloL Direct ITBo are projected to range from 1.0 to 3.0. 

m y  ammuaptiona for inplomnting tho LML Environmental mmtoration (ER) 
Program am mchoduled include: mufficient and timely aubcontracting 
authority, mufficient analytical capacity - especially mixed wamte, 
timely Fr funding availability, and t h l y  review and approval of the 
Bazudous Solid Wamte Amemdmentm ( E m )  documantation by EPA. Punding 
emtimates aro baaed upon the best profemsional judgnmnt of the effort 
required to meet the deadlines of the ESWA module am specified by EPA in 
the RCRA operating permit. 
these activities, funding will be adjumted to accurately reflect 
historical experience in these taakr. 

Roy asrumptione u m d  to propara mcopo, cost, md mchodule baselines are 
presented klowt 

AB tho Program dovelopa a historical record of 

Bottom-up ~~chnique: ~enerally, a work stateumnt and met of drawings 
or mpecificatione are used to "takeoff" material quantities required to 
perform each dircrete task performed in accoaaplimhing a given operation - l#alW&ZM Continued 
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Date: 02/03/1993 Time: 11:59 

schedule, and/or emtimate requiring adjustment will be the basim for a 
Baseline change Pfopoeal (BCP) submittal and will be incorporated when 
approved. 

8. xey ~ssuest 

. *  

* 

Funding is the primary key isoue. 
for deliverable. (milestones), funding must remain within an 
appropriate range. 
accomplishing scheduled work and result in milestones being pushed out. 
Availability of contractor oupport, including analytical support, im 
almo a mignificant key issue. contract support muat be available at 
the required time for accompliohment of field work and the analysia of 
mamples. nobile field laboratories are being constructed to enhance 
analytical capacity and reduce program costs. 
Insufficient mixed wamte disposal facility capacity. 
storage/disposal facility im planned for disposal of =-generated waste 
at LAlOzl. 
Fr-rk and risk aosesm~nt otudies mu.+ be completed under ADS 2105 
and guidance/information provided to the OU project leaderm. 
consistent techrrical approach to o i t e  characterization is dependent on 
this guidance/information. 
Decontamination and deconnnisoioning (DLD) ochedules are driven 
indirectly by ER Program regulatory requirements becamue they will 
impact W I  field work rchedulem. 
required to -t HSWA module schedules and ensure a cost effective 
Program. 
The HSWA module schedule must be modified to reflect available funds. 
The IWI/CMS mchedule for the OU currently fallr within the ESWA module 

To be able to meet the requirements 

Delaying or deferring funding will cause delays in 

A mixed waste 

A 

Effective DCD/ER integration is 

lO=year windaw. 

9. Regulatory DriImrs/Coasequencerr 

mgulatory Driver Affected scope/cost/schedule Consequences 

ESWA nodule mII. WI/= cost and ochedules lootice of 
ID # 19)10890010515~ to achieve identified Deficiency/ 

MILESTONES, which are Noticti of 
consistent with annually Violation and 
updatod Inmtallatioa work associated 
Plan e penalties 

Purrnuant to the Solid waote Diapooal Act, as amended by RCRA, am amended 
(42 U.S.C. 6901, et seq.) and the ESWA of 1984, a permit is ismuad to the 
U.S. DOE Loo Alamou m e a  Office and the'university of California, doing 
business as Lor Alamor National Laboratory (hereafter called the 
P a t t e e )  to operate a disposal facility at the location etated above. 

I . .  
--. '.- 
. .  . .  . .. .. 
I;? 

. .  

The Permittee wrmt comply with all the terms and conditions of thim - r r p p r l l X M  contimmd 
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LOARRATIM continued 

.= 

In order to meet target.funding levelm, funding will be decrea8ed by 
$3,039X. 

* 
i 
j. 

:.i This decrease in funding reaulte in increaaed risk to the Program as 
thio decreases contingency/managament. reserve to cover unanticipated 
Program requirements. 

2. Impact6 on outyearot ' 

None . 

r 
' 

- DBSCRIPTIol OF -T DRIVERS 
CM: 

Clean Air Act (CAA) : 
for Eatardous Air Pollutanto (NISSBILP) during oite characterization and remediation 
activitiess. 

The Laboratory must comply with CAA Uational Emismion standard; 

C E R a A I  
co'aaprehenmive Environwntal Responre, Compensation, and Liability Act (CERCLA) I 
Laboratory must comply with CGRCLA cleanup requirements ao directed by DOE order 
5400.4 (CERCLA Require~mnta). 

The 
I 

. I  1 ;  _.  

DOE: 
Departmnt of Energy (DOE): 
including DOE Ordrm in the SI00 and 5800 serier (e.g., 5400.4, Requirements; 
and 5020.2~~ Radioactive mote nanagemant). 

Tbe Laboratory must coaply with DOE requireamnts 

r a D  I ... 
Federal (FED): 
(O.g., L011988, Floodplain nanaganent; ~011990, Protection of wetlands; Fed. 
Facilities compliance Act; Atomic Energy Act; C Patel Biotorical Oreearvation Act) 

The Laboratory murt comply wtiih a variety of.fedara1 requirements I 

WEPA-R: 
National Ewironnwntal'policy Act (NEPA): The Laboratory must comply with =PA : 

requirenwntr for oite characterization and remediation activities and RQU TSD 
rctivitiem am ret forth in DOE order 5440.1E (Implementation of MEPA). 

mm: 
occupational safety and BOaltb A c t  (OS-): 
requiremento under 08BA while implementing r i t e  characterization and remediation 
activitiom, and RcRn TSD activities (egg., 29 CFR 1910.110). 

 he Laboratory must comply with DOE 

RlOO4: 
3004U: 
(ESWA) 3004(u) and (v) requirements of the Laboratoryes RCRA operating permit. The 
HSWA module war effrective nay 23, 1990. 

Tbe Laboratory must canply with the Bazardouo and Solid Waete mendmentr 
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. .  

P.0. POCt BITNER, It. Phone: 505-845-4606 
BQ POC 8 m s #  R. Phone: 301-903-8199 
Auxiliary Pi9ld.t 1. ER 2. 3. 

i i  
' i  

~~~ ~ ~ 

--UT DRIIKRS 

CAA : Y CWA: 19 SDWA: 19 RCRA: Y 3004U: Y TSCA: 19 CERCLN: Y 
NEPA: Y DOE: Y OSHA: Y IA6 t 19 ORD : N ST t Y TRI : N FED: Y 

-. 
.* 

8-ry Funding Profile 
R 9 5  'DRIVER CATEGORY 

BLR FY93 APPR FY94 PRES R 9 4  APPR PLMt PRIORITY 1 TARGET PRIORITY 1 

3,631 7,293 0 A 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0. 0 C 11,608 0 8,221 0 
0 0 0 D 0 0 0 0 

E 0 0 0 0 
TOTAL 3,631 7,293 0 r 0 0 - 0  0 '  
m. : 0 0 0 0 0 
Dir-P 2 5 B 0 0 0 0 
I d - P  1 2 I 0 0 0 0 

.. 

.: 
WILbTI TIPm ( 8  of ?xSS Dollar.) 

RLW: 0 mu: 0 TRunrxt OLLW: 0 urn: 0 EM: 0 SANT: 0 6Tcc: 0 .  : 

Dir-T 2 5 I Ind-T 1 2 

.. 
1:  : . .  

j 

- 
TOTAL ' 11,608 0 8,221 0 

?-I- LmvsL-(Dolhr8 mOU.8nd8) 
R 95 FY 96 PI! 97 Px 98. FY 99 

11, 608 10,767 8,553 8,659 6,537 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

TOTAL 11, 608 10,767 8,553 8,659 6,537 
PLIIlIIIxa Colrtinud 
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Inileotone NO. t 26015130 
 title: EPA/NMED DRAFT OF CMS PLMl COMPLtTE 
lP1anning Date Target Date Level: BQ Keyword: SA 
07/06/1996 07]06/1996 
Driver #ams: 300411 Driwer mference: ESIQA ~ D U L ~  
PRESENT IN T i g e r  Team: Y Program txecution Guidance: Y 

Description: 
Roadmap: Y Current Year Workplan: Y safety and Health: 

The cw8 plan will k prepared and auhmitted to the EPA and w)tGD in compliance with 
the HSWA module. 

U - 1 1 4 6 -  - 
1993 The: 

~194-98 ADS ~rommreferencmm Continued 
Same ADS as ADS1148. 

4 

f 
-m-s 

Xilestonm No.: 26014130 
Title: EPA/UMED DRAFT OF PE1 REPORT'COMPLETE 
Planning Date Target Date Level: HQ myword: SA 
04/06/1996 04/08/1996 
Driver Isma: 3004U Driver Reference: H s w ~  ~oDUUS 
PR8SEewT I1 Tiger Team: Y Program Execution Guidance: Y 

Description: 
Roadmap: Y current Year Workplan: Y safety and Health: 

A draft phase o m  report will bm submitted to EPA and UMED reporting the results of 
W I  pbaee one inveotigatione. . 

Kilostone 10.: 26014330 
Title: EPA/- DRWP; COMPLtTIo# O? RFI 
Planning D a m  Tar-+ Dato Level: HQ mytmrd: SA 

Driver lam:  3004U Driver Reference: H ~ W A  XODULE 
PRESQtT IN . Tiger Team Y Program Execution Guidance: Y 

mecription: 

10/20/1997 10/20/1991 

. ,  Roadmap: Y Current year Workplan: Y safety and Health: 

The ESWA module requires reporting of -1 reeults. 
delivered to EPA and ~ Q E D .  

The draft report will be 

-tail ?unding P r o f i l e  

' k c :  m s t s s m m - n / -  SUB-DESC: D 
IPROGRU: En TITLE: EM, RCRA/cERCLA-A 

lBLR CODE R 9 3  APPR ET94 PRES ET94 APPR PLMl PRIORITY 1 TARGET PRIORITY 1 - FY95 DRIVER W R Y  C0ptiIkU.d 

I ?T95 DRIVER CATE6ORY 



U - 1 1 4 8 -  - 
Date: 02/03/1993 The: 

- -TI- COntinUdl - 
currently stores hazardous chemicals before shipment for 5 

5 

! 

treatment/disposal. .Area L has old shafts augered into the tuff where 
hazardous chemicals were disposed. Area B consists of shafts with 
disposed waste. 
high-explosivem inactitn contaminated waste from TA-15 as well as other 
inactive non-hazardous wasteo aro diupoeed. 
include hazardous wastes, radionuclideg, and molvents. The most likely 
rammdial alternativo will k selected removal of small volumes with the 
less likely al+ernative of remval and dimposal of larger volumes. A 
landfill cover will be deoigned and demonstrated at TA-54. This will 
determine a cost-effective optimized design for Los Alanroe across the 

I Area J consiets of three trenchem where flashed 

Potential contaminant6 

2. .  Activitior Cc~pletod to Datet 
r: 

Preliminary kmeemmnt/Sito Inrpaction (PA/SI) document submitted to 1 
-. .. .I 

Enviroawntal Protection Agency (-A) Region VI, octobor 1987. 
Solid Waste Hanagomeat Unit -port mubonitted to EPA Region VI and New 
Mexico Envirommntal mrovemant DiVi8iOn (NMEID), Decemtmr 1988. 
During FYbS, proliminary IVf  scoping activitier were conducted. 

Proparation of tho EVI work plan wam initiated during mol. 
IVT umrk plan completed during m92. 

* 
no activity during moo. 

. 3. 

* 

4. 

Curront Ie.r ( ~ ~ 9 3 )  ~ercriptionr I 
: f  

The R?I work plan includes operable unit-rpecific runpling plans and 
plans to implement proceduros for project amnagemeat, quality 
aamurance, health and rafoty,  record^ management, and comouaity 
relations . 
Continue nm G ecological studier to develop soil coverm (cap.) that 
will provide long-term stabilitation of warto dioposal trenches. 
continue colloction and analysim of moil gas o.mples from monitor 
wllr at nm L. 
Continuo modeling of the migration of contaminants in the Voc plume. 
IWrt Lo8 Al-E National Laboratory (LA#L) D h c t  hrll T i m  Equivalents 
(filer) (2.0) will be ammociatad w i t h  itF1 oampliag of the VOC plume at 
l l D A t .  . 
Thio Activity Data sheet.(mS) is partially funded by FX92 carryover 
dollar8 

Budget Y o u  (FY94) Domcriptiont 



Bottapns-Up Technique: Generally, a work otatemant and met of drawing. 
or mpecificationm are umed to "takeoff" material quantitieo required to 
perform each discrete task performed in accompliehing a given operation 
or producing an equipment component. mom theso quantitiem, direct 
labor, equipmsnt, and overhead costs are derived and added thereto. 
specific Analogy Technique: 
coot of an item umed in  prior oymtom am the barim for the coot of a 
similar it- in a new system. 
account for differences in relative complexitiea of performance, 
design, and operational characterimticm. 
Parametric Technique: 
databarnem on mimilu myateme or mubmymtema. 
pmrfornmd on the data to find correlations betwren cost drivers and 
other mymtem puammterm, much am dorign or performance paramuterm. The 
amlymim producer coat equationm or comt estimating relationehipa which 
can k umed individually or -ped into amre c w l e x  amdoe. 
Cost Review and Update Technique: An estimate is conmtructed by, 
examining previoum emthatem of the same program/project for internal 
logic, completenemm of scap., ammumgtiono, and emtimating methodology. 
%e estiimter u o  then updated to reflect the cost impact of new 
conditiaam or emtimating approachem. 
Direct/Indiroct FTE Amsumptiorus 
part of operating exponditurem (a) only, (2) Indirect romourcem ($ and 
m a )  are bared on Direct FEE effort, (3) After eathating Direct m e ,  
Indirect coot im derived as a percontag. (01.0I)  of the Total cost of 
Diroct m malary plum fringe, and (4) Indirect m m  are calculated by 
dividing the total omtimated Indirect coat by the coat per Indirect FTE 
mupp1i.d by the Lmxl Indirect Program office. 
Coat Estimating 1Usumptionat (1) official LAUL salary factors (ralary 
+ fringe) for Direct labor 8re umed, (2) Official LAUL emcalation rater 
am publiahed in the WllOL Financial Management Bandbook u e  umed, (3) 
O.neralaat.rialm and service# (as) is based on FY92 BR BUS coots, 
aad (4) Major procurement (contracta, large purcharo orders), is 
emtimated meparately from General BUS, it im not baaed on prior yearm@ 
major procurameat. 

I 

f 

.. - 

Specific analogiem depend upon the known 

Adjustmentm are made to known comtm to 

Parametric technique requires historical 
Statistical analyeis im 

(1) Direct and Indirect ' m e  are a 

The comt eathate V.O prepared by using the coot review and update 
technique. 
the m a m m  pmgram/project for internal logic, completenoma of mcope, 
amaumptiona,-and omtimating methodology. 
to reflect the coat impact of new conditionm. 

ADS mpecific ammuaptionm are am follmt 

* The EVI work plan has been mubmitted but not approved; thorefore, the 

M emtimate ia conmtructed by examining previaum estimates of 

The estimatem are then updated 

field work i m  not parametric and refleck the work plam. Activities 
acheduled beyond the field work are primarily parametric and reflect 
the project leader's, mchoduler@m, and emtimatorem best judgmnt am to - HamaTIVE conthaad 
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Permittee) to operate a disposal facility at the location stated above. 

The Permittee must comply with all the term and conditione of this permit. 
I 

This permit consists of the conditions contained herein (including the s 
q ' attachments). Said conditions are needed to insure that the Permittee's 

haaardous waste managemsnt activities comply -with all applicable Federal, 
statutory , and regulatory requirements .- Applicable' requirements are those 
which are found in, referenced in, or incorporated into that version of 
RCRA or the regulations promulgated to RCRII that are in effect on the date 
this permit is issued (see 40 CFR 270.32 (c)). 

.i- 

I 

This permit is issued in part pursuant to the provisions of sections 201, 
202, 203, 206, 207, 212, 215, and 224 of HSWA, which modified Sections 
3004 and 3005 of 
of  hazardous waste or hazardous constituents from any aolid waste 
management unit at 8 treatment, storage, or disposal facility seeking a 
permit, regardless of the time at which the waate was placed in such unit 
and provides the authority to review and modify the permit at any time. 
The decision to issue this permit is basd on the assumption that all 
information contained in the permit application is accurate and that the 
facility will be operatad a8 specified in the permit application. 
inaccuracies found in the applicatibn may be grounds for termination or 
modification Of this p&t ( E m  40 CFR 270.41, 270.42, arrd 270.43) aad 
potential enforcement action. 

The primary regulatory drivmr for this activity is the EsWA module of the 
Laboratory's RCRIL operating permit, which requires corrective actions under 
RCRA sections 3004(u) and (v). 
Comrprehensive Emironmental Responee, compensation, and Liability Act 
(CERCLA), 8s specified in DOE Or&r 5400.4. 

These require corrective action for all releases 

Any 

The Laboratory must also comply with 

WEPA documntation requirements will be integrated into the RFI work plan, 
RFI report, CWS work plan, Cns report, and VCA plans as appropriate. 

-tailed milestones for major phases of field work cannot be identified 
until the R?I work plan ha. beon cata&ile+.d. 

Kmy daciiion points under DOE Order 4700.5 for najor Systk Acquisition and 
najor Project8 are linked to ule RFI work plan, RFI report, c1(8 work plan, 
cns report, and VCA plans. 

Ow project management documentation is inc1ud.d in the R?I work plan, cx8 
work plan, and VCA plans. Survuillance and maintenance plans will be 
included in the RFI report, CLlS report, and VCA plans, as appropriate. 

Readiness reviews will be completed a8 part of the RFI work plan, ens work 
plan, and VCA plan review. ' 
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(asw~) 3oor(u) and (v) requirement6 of the Laboratoryes RCRA operating permit. The ' 
BSWA module warn effective nay 23, 1990. a 

! 
Reeource Coneervation and Recovery Act (RCRA): 
Treatment, storage, and DiepoSal (TSD) requirement6 under the Laboratory'e RCRA 
operating permit. 

The Laboratory m e t  comply with R d  

State (8T)t The Laboratory must comply with New nexico State statute. (e.g., 

1990). I 
I I .  
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F T E O  FY 9 s  FY 96 , FY 97 FY 98 FP 99 . 

Direct 1 '1 1 .  0 0 
Indirect 1 0 0 0 0 

OE 750 426 1,307 226 0 
CR 0 0 0 0 0 
CPP 0 0 0 0 0 
LI 0 0 0 0 0 

750 426 1,307 226 0 

I.' I 
t 

. H 9s FY 96 H 97 FY 98 FP 99 

Direct 1 1 1 -  0 0 I Indiroct 1 0 0 .  0 0 

i :  

- T i g W  T.U crOm8rOfOm-8 

T i t l e :  EWVTROwltgloTAL RESTORATfON 
T i g e r  Team rinding Numberr I#s/cF-03 ' Date: 10/28/1992 

T i g e r  Team Finding Uumber: IUS/CF-02 D a t e :  10/28/1992 
T i t l e :  ENVIROCWEWTAL RSSTORATIOM 

T i t l e :  EWVTRolollEloTllG RESTORATION 

T i t l e :  twvfRONMENTAL RESTORATIOSO 

T i t l e :  EXVI-AL R E S W T I O N  

T i t l e :  ENVIR-AL RBSTORATIOW 

T i t l e  : ENVIRONnEWTAL RESTORATIOU 

T i g e r  -am Finding lwumbar: IUS/Cr-7 D a t e :  10/28/1992 

T i g e r  -am Finding LJvrrakr: ms/~r-lo D a t e :  10/28/1992 

T i g e r  Toam Finding  umber: m/cr-ii Date: 10/28/1992 

T i g e r  Team Finding Number: I#s/cF-~~ Date: 10/28/1992 

TigOr Team Finding Number: IWS/BMPF-l Date: 10/28/1992 

~ ~ 9 4 - 9 1  AWI Crommroforuacom 
ADS #: LLLiw1154 
T i t l e :  
Transferred in i t m  entirety: 
Explanat ion  of change: 

same ADS am -1154. 

FT94-98 ADS Crommroformacom Coatinuod 
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PLALOlOIllO (Dollarm in Thmaandm) C ..J I G C O D E  FY 95 PY 96 Fp 97 FY 98 PY 99 

EW2 0 10 30 1 1,033 426 1,307 226 0 
35EW20 100 0 0 0 0 0 
39EW20 100 0 0 0 0 0 
39EW2 0100 0 '  0 0 0 0 

1 TmAL 1,03.3 426 1,307 226 0 

- TARGET LEVEL (Dollarm in moumrudm) 
BLR CODE. FY 95 FY 96 PT 97 FY 98 PY 99 

8W2 0 10 30 1 750 426 1,307 226 0 
3 SEW20 100 0 - 0  0 0 0 
39EW20 100 0 0 0 0 0 
3 O m 2  0 100 0 0 0 0 0 

TOTAL 750 426 1,307 226 0 

1. Technical Scopes 

Technical Area-57 (TA-57) is tho aito where moveral very deep geothermal 
well. wore drilled and teated near the Valle Caldera in the Jemes 
Wountainm m e t  of Lorn Alamoa. 
mupport buildinga. 
releame oitom with an arm. of approximately one acre. 
of drilling mud and cutting. from the ?enton ail1 geothermal mites. 
Potential contaminants include cortain drilling mudm.which might be 
hazardous waatea. 
removal to the loam likely alternative of removal and diapomal of larger 
oolumea. 
=t ( E R A )  racility Invertigation and Voluntary corrective Actions (vcm) 
for thia OW. Corrective Netamurea Study (Cns) and corroctivo Netamurea 
mplmntation (CHI) a m  not anticipated for'thia.OIf. 

Tbe 2o-acre development containa several 
Thia oporable unit (OW) conmimta of aevoral potential 

The mite conmimte 

Poaaible reawdial alternative. vary from mlected 

Thio activity conrtitutom the Resource Conaervation and Recovery 

2 . Activitiem Caapletd to Date: 
mliminary  Aameamnt/Site Inmpoction (PA/SI) document mubmitted to 
Environmental Protoction Agency (EPA) Region VI, Octobac 1987; 
solid Waste naaagement Unit (Swnv) Report submitted to the EPA Region 
V I  and the How nbxico Environmental Improvement Diviaion (IWEID), 
December 1988; 
During -89, prelimirury RPI mcoping activitiem were c.onducted; 
No activity during -90, m91, or Ip92. - RamBTIvE colltinlmd 
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- lOAILtUTIVI c0ntinu.d 
. or epecifications are used to "takeoff" material quantities required to 

or producing an equipment component. From these quantities, direct 
labor, equipment, and overhead costs are derived and added thereto. 

cost of an item used in prior system6 as the basis for the cost of a 
similar item in a new aystam. 
account for difference6 in relative complexities of performance, 
design, and operational characteristics. 

databaa06 on similar s y s t w  or aubsystenm. 
performed on the data to find correlations between cost drivers and 
other mystem pnrametore, euch as desiga or performance parameters. The 
analysim produces cost equations or cost estimating relationships which 
can k used individually or grouped into more complex mode.. 
Cost Review and Update Technique: 
examining previous estimates of the aaum program/project for internal. 
logic, completeness of (ICop0, assumptions, and estimating mthodology. 
Tho eatimaten aro then updated to reflect the cost impact of new 
conditions or estimating approaches. 

part of operating expenditures (a) only, (2) Indirect resources ( $  and 
m m )  are based on Direct FTE effort, (3) nfter emtimating Direct m8, 
Indirect coet is derived ar a percentage (81.0%) of the Total cost of 
Direct FTB .alary plus fringe, and (4) Indirect m s  are calculated by 
dividing the total entimated Indirect cost by the cost par Indirect F!rE 
mupplied by the L?AUL Indirect program office. 

+ fringe) for Direct labor are used, (2) official LllloL escalation rates 

General materials and services (IUS) i s  based on ET92 ER ncs costa, 
and ( 4 )  Major procur.laent (contracts, large purchaae orders), is 
emtimated separately from General n&s# it is not based on prior years' 
major procuronmnt. 

perform each discrete task performed in accomplishing a given operation 5 

specific Analogy Technique: specific analogies depnd upon the known .! 

Adjustments are made to known costs to 

Parametric Technique: Parametric technique requires historical 
statistical analyeis is 

An estimate is conatructed by 

Direct/Indirect FTB Aesun~ptions: (1) Direct and Indirect FTEs are a 

Cost Emtimating Aarumptionm: (1) Official LAUL salary factors (salary 

as published in t b  LAWL ?inancia1 Blanag-nt Randbook -0 Used, (3) 

The coat estimato waa pz-eparod by using the coat review and update 
technique. 
the name program/project for internal logic, completenose of acope, 
assumptions, and estimating methodology. The estia~ates are then updated to 
reflect the cost impact of new conditione.. 

ADS specific arsumptions are am follow.: 

An entimate in constructed by examining previous estimates of 

0 

Tho RFI work plan has not yet beon submitted; therefore, the technical 
scope of work, the schedule, and the eathates for thi8 ADS are 
primarily parametric and rof lect the project leader s , icheduler a, and 
estimator's bast judgmnt as to what will bta performed,. 

The RPI work plan is currently scheduled to be submitted to EPA in nay - RARitaTIv1 Continud 
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The Permittee must comply with all the terme and conditions of this 
permit. 
(including the attachments). said conditions are needed to insure that 
the Permittee's hazardous waste management activities comply with all' 
applicable Federal, mtatutory, and regulatory requirements. . Applicable 
requirement. are those which are found in, referenced in, or incorporated 
into that version of RQU or the regula*ione promulgated to RCRA that are 
in effect on the date thia parmit i m  iomued (see 40 CFR 270'.32 (c ) ) .  

This permit consists of the conditions contained herein 

. 

This permit is iamued in part pursuant to the provisions of Sections 201, 
202, 203, 206, 207, 212, 215, and 224 of ESWA, which nmdified sections 
3004 and 3005 of RCRA. Thase require corrective action for all releaaes 
of hazardoua waate or hazardour conmtituents from any solid waste 
management unit at a treatment, storage, or dimposal facility meeking a 
permit, regardleam of the time at which the waste was placed in such unit 
and provides the authority to review and modify the permit at any time. 
The decimion to immue this 'permit is baaed on the astawion that all 
information contained in the permit application ie accurate and that the 
facility will be operated am'opecified in the permit application. 
inaccuraciea found in the application may be groundm for termination or 
modification of thir permit (see 40 C?R 270.41, 270.42, and 270.43) and 
potential enforc-nt action. 

nap 

The primary regulatory driver for thim activity i m  the BSWA module of the 
Laboratory'a RcRa operating permit, which require. corrective actionm 
under RQZA sectiona 3004(u) and (v). !rho Laboratory met almo comply with ' 

CERcLA. 

WEPA documentation requirements will k integrated into the RFI work plan, 
RII report, and VCA plan., am appropriate. 

Detailed milemtonea for major phamea of field work cannot be identified 
until the RII work plan has been completed. 

Key docimion point. under DOE order 4700.5 for Major symtem ncquiaition 
and najor Projects are linked. to the RFI work plan, RFI report, and VCA 
plans . 
ou project managemant documentation is included in the RF1.work plan and 

-VCA plana. 
report and V& plan., am appropriate. 

surveillance and maintenance plans will be included in the RFI 

~eadinesm reviews will be completed as part of the RII work plan and VCA 
plan rqview. 

KAlOlJIWG 

1. Impact6 on FY95: 

I 
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Date: 02/03/1993 Time: 

ClLAt 
Clean A i r  Act (-)I Tho Laboratory m o t  canply with GAIL National &aimmion standards- 

- -  
-TI- Co&inUmd < 

2 

* In order to meet target funding leVOl8, funding will be decreased by 
$283X. i 

Thi8 decreame in funding reoultm in increamed risk to thm Program ao 

-. 
.- -. 
4 

this decreasem contingency/managemeJnt romerve to cover unanticipated 
Program requiremsntm. 

2. Impactr on outyearm: 

None. 

r 
I 

DOE t 
mpartamnt of Energy (DOE) t 

. including DO8 orders in the 5400 and 5800 reries (e.g., 5400.4, CERCLA Requiremoats; 
and 5820.2A, Radioactive Waote Xanagemant). 

~ h o  Laboratory must comply Vita DOE requireraents 

m D  t 
redoral (m)z The Laboratory must comply w i t h  a variety of-federal requirarmtn~ . 
(e.g., L011988, rloodplain Managementi E011990, Protection of Wetlando; Fed. 
racilitiem caaaplianco u t ;  Atomic maorgy Act; L Nat'l Eiotorical Preoervation ut). 

NEPA-Rt 
National znvirommntal Policy Act (WEPA) : 
requiremento for rite charactorioation and remediation activitior and RCRA TSD 
activitem am oot forth in DOE odor 5440.1E'(Implementation of -A). 

occupational safety and Eealth Act (os=): 
requirewntm under OSBA w h i l e  implemmnting mite characterization and r-diation 
activities, and RCRA TSD activities (..go, 29 CFR 1910.120). 

The Labratory must comply with UEPA 

I 

OSEA: 
Tho Laboratory mumt comply w i t h  DOE 

R3004 I 
300401 
(ESWA) 3004(u) and (v) requiramentm of  tho Laboratory's Rauh operating permit. The 
BSWA modulo was effective May 23, 1990. 

The Laboratoy mumt canply w i a , t b o  Hazardoum and solid Waote AmonQwnts . 

- DESCRIPTfm O? -X DrIVBM -thud 
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operation. 0ffico:'At;LA ID NO.: 1157- Laat Update: 02/03/1993 I 

WBS W o e :  1. 4. 2. 6. 1.28 Category: ER nppr. : D FYPr Fp95-99 i 

:! ? 

ADS Titlor TA-6;-9,-2bl-69 
;:s 

Project Title:TA-6, 9, 23, 69 REM Facility/WAG:N/A -7 
matrllation: LW NATIONAL LISBORATORY' CID: ALElsG36 
Line Item No.: TPC t .O  TEC : 0 
contig: 0 % overhead: 5 
cost Loc: L Sched. Loc: 14 scope Loc: L 

F-0. POCS BITNER, R e  
HQ Poc t HARRIS, R e  

AunLli8ry Fieid.: 1. ER 2. 

Phone: 505-645-4606 
Phone: 301-903-6199 

3. 

C M t Y  m A : U  S-8 N RCRLL, Y 3OO4Ut I =CAS 19 -: P .  . 

=PA: 1 DOE: Y OSBII: Y UO t ' U  ORD' t 19 ST : P TRI t W ?ED: 11 

I-' e m r y  ?unding ~ r o f i l o  
FY95 DRIVBR CATEOORY 

BCR FY93 APPR ?YO4 PRES ?Y94 APPR PLale PRIORITY1 T-ET PRI-TYI 

OE 492 5,087 0 A 0 0 0 0 
CE 0 0 0 B 0 0 0 0 
6PP 0 0 0 C 7,498 0 4,887 0 
LI 0 0 0 D 0 0 0 0 

E 0 0 0 0 
TmAL 492 5,067 0 ? 0 0 0 0 
Fms : 0 0 0 0 0 
D k - P  2 7 B 0 0 0 0 
Ind-P 1 2 I 0 0 .  0 0 
D k - T  2 7 
Ind-T 1 2 TOTAL 7,498 0 4,887 0 

- 

- 

- 

M I I O  LmZL (Dollarm in Z h o u m m d m )  
BCR Cat. FY 95 ?Y 96 FY 97 ?Y 98 ?Y 99 

7,498 4,701 14,531 944 1,672 OE 
CE 0 0 0 0 0 
6PP 0 0 0 0 0 
LI 0 0 0 0 0 

7, 498 4,701 14,531 944 1,672 

r 
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FT94-98 1LD8 Crommreferencem -tinuad 
same ADS as ADSll57. r. 

- N I m I  

nilastone lo.: 28012130 
Title: EPAIUMED DRAPT OF W I  WORK PLISW COMPLETE 
Planning Date Target Date * Level: HQ Keyword: SA 
05/17/1993 05/17/1993 
Driver Name: 3004U Driver Rafarence: HSWA rn~m 
PRESENT IN Tiger mam: Y Program Execution Guidance: P 

Description: 
Roadlnap: P current Year Workplanr Y safety and Health: 

The IVI work plan will include mapling, program management, quality amsurance, 
health and mafety, records management, and conmunity resations plans, as required by 
the ESWA moduel. 

Milestone NO.: 28014130 
Title: EPA/UMED D M  OF PH1 =PORT COMPLETE 
Planning Date Target Data Level: HQ It.pford: SA 
03/13/1995 03/13/1995 
Driver lanm: 30040 Driver Reference: BSWA MODULE 
PRESENT IIR Tiger Team: Y Program Execution Guidance: I 

Deecription: 
Roadmap: Y current Year workplan: P Safety and Health: 

A draft phame one report will be submitted to EPA and BUmD reporting the results of 
RFI phame one investigationm. 

nileatone NO.: 28014330 
Title: E P A / m D  DRAFT; CoLtPLFpIOU OF RFI 
Planning Date Target Date Level: HQ Keyword: SA 
07/28/1997 
Driver lame: 30040 Drivor Reference: HS#A XODU 
PRESENT IN Tiger Team: X Program Execution Guidance: Y 

Description: 

07 / 2 8 / 199 7. 

Roadmap: Y current Y e a r  Workplan: Y Safety and Health: 

The HSWA module iequires reporting of RFI reeultm. 
delivered to =A and mm. 

The draft report will ba 

nilemtone lo.: 28015130 
Title: SPA/- DRAFT O? CWS PLMI 
Planning Date Target Date Level: HQ Keyword: SA 
03/02/1998 03/02/1998 
Driver l a m e :  3004U Driver Reference: HSWA MODULE - in- C 0 m t i n p . d  
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PARGET LEVEL 

1. Technical Scope: 

Technical Area-8 (TA-8) (Anchor Ranch) was originally used for ordnance 
and radioactive material storage and staging. Currently, TA-8 housem 
administrative and nondestructive temting for the Dynamic TO8ting Division 
and the Fabrication and Assembly 6rOUpE. 
Explosive Technology Group for developing and testing new explosives. 
TA-23 consimted of two lab buildings associated with firing sites, a 
magazine, and an office building; it is currently abandoned 
(decomlismioned) and part of TA-9. TA-69 house8 a guard house, an 
inactive incinerator, and offico epace in the foxm of trailers. 
operable unit (OU)  consists of several potential release sites comprising 
approximately 38 acres. 
septic systemm, sumps, and outfallm; contaminated areas associated with 
explosive procemaing facilities; sanitary lagoon; firing sites; landfilla; 
pits, and material Disposal Areas 1 and 0. Potential contaminants include 
radionuclides, hazardoum chemicals, lithium, asbmtoi, and high 
explosives. 
followed by institutional controls capping, and the less likely 
alternative of -a1 and diaposal of larger volumeb. Thim activity 
conititutem the Resource Conservation and Recovery Act (ERA) Facility 
Investigation/Corrtive Meamures study/Corructive measures Implementation 
(RFI/CHS/CHI) and Voluntary corrective Actione (VCAS) for this ou. 

TA-9 is operated by the 

Thim 

The mites consist of radiography facilities; 

Potential renmdial alternativer include selected remaval 

2. Activitier completed to Data: 

Preliminary Amessment/Site Inspection (PA/SI) docunrant submitted to 
mvironmental'protection m n c y  (EPA) mgion VI, october 1987. 
Solid Waik Management Unit (Snno) Report submitted to EPA Region VI 
and New Mexico mvironmntal Improvement Division (NHEID), December 
1988. 
During RS9, preliminary R?I scoping activities -re conducted. 
No activity during -90 or ?Y91. 
RFI work plan started in FY92. 

3. Current Year (R93) Description: 

nost LOB Alarnost National Laboratory (W) Direct Fulltime Equivalents 

Thio Activity Data shoot (ADS) is partially funded by FY92 carryover 

Complete E P A / m w  draft of =I work plan. 
VCAs will-be conducted as appropriat.e. 

4-s) ( 2 . 0 )  will bo asmociated with R?I work plan preparation. 

dollar. 

4. Budget Year (R94) Description: 

Information obtained in Phase 1 will ba used to refine the sampling - -1- Contimod . 
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account for differences in relative complexities of performance, 
design, and operational characteristics. 
Parametric Techniques 
databases on similar systems or subsystems. Statistical analysis is 
performed on the data to find correlations between cost drivers and 
other system parameters, such as design or performance parameterm. The 
analysis produces cost equations or-cost estimating relationships which 
can be used individually or grouped into more complex modes. 
Cost Review and updato Technique: 
examining previous entimatom of the same program/project for internal 
logic, completeness of mcope, assumptions, and estimating methodology. 
The emtimatem are then updated to reflect the cost impact of new 
conditions or estimating approaches. 
DfmBCt/IndiMCt FTE Aesumptions: (1) Direct and Indirect FTEs are a 
part of operating expenditures (OE) only, ( 2 )  Indirect resources ( $  and 
FTEs) are based on Direct PTE effort, ( 3 )  After emtimating Direct FTEo, 
Indirect coot is derived as a percentago (81.0%) of the Total cost of 
Direct FTE salary plum fringe, and (4) Indirect F T E ~  are calculated by 
dividing the total estimated Indirect cost by the cost per Indirect FTE 
mupplied by tho LAEG Indirect program Office. 
Cost Estimating Absumptionss (1) official  lot malary factore (aalary 
+ fringo) for Direct labor are umed, (2 )  official LAWL escalation rates 
as published in tho IANL Financial Hanagemant Eandbook are used, (3) 
General nkterialr and sornices (nrs) is based on FY92 ER WcS costs, 
and (4) Hajor procurement (contracts, luge purchase orders), is 
estimated soparately from General ncs, it is not based on prior yearm' 
major procurement. 

Parametric technique requires historical 

An estimate is constructed by 

The cost ortimate wam preparod by u&g the cost review and update 
technique. 
the 6ame program/project for internal logic, cormpletoness of scope, 
assumptionm, and emtimating methodology. The estimates are then updated to 
reflect the cost impact of new conditions. 

An estimate is constructed by examining previous estimates of 

ADS mpecific assumptions ar0 am follows: 

The RFI work plan has not yet k e n  submitted; therefore, the technical 
scope of work, the schdule, and the estimates for this ADS are 
primarily parametric and reflect the project leader's, scheduler's, and 
estimator's bast judgment am to what will be performed. 
The RII Work plaa is currently scheduled to be submitted to EPA on m y  
1993. 
technical scop. of work, schedulo, and/or estimate requiring adjustment 
will ba the basis for a Baseline chango Propomal (BCP) submittal and 
will ba incorporated when approved. 

upon approval of the work plan, those elemants of the 

8 .  Key Issueit 

Funding is the primary key issuo. To bo able to meet the requirements 
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- amuwg1v8 continued 

This permit is issued in part pursuant to the provision6 of Sections 201, 
202, 203, 206, 207, 212, 215, and 224 of HSWA, which modified Sections 3004 
and 3005 of RCRA. 
hazardous waste or hazardous conetituente from any solid wamte management 
unit at a treatment, etorage, or dirpoeal facility eeeking a permit, 
regard1066 of the tiam at which the warrte wae placed in such unit and 
provider the authority to review and modify the permit at any time. The 
decieion to iseue this permit is baeed on the aeeumption that all 
information contained in the permit application io accurate and that the 
facility will be operated am epecified in the permit application. 
inaccuracies found in the application may be grounds for termination or 
modification of thio p e d +  (see 40 CFR 270.41, 270.42, and 270.43) and 
potential enforcement action. 

The primary regulatory driver for thio activity is the HSWA module of the 
Laboratory'. RCRA operating permit, which requires corrective actione under 
RCRA section6 3004(u) and (v).  The Laboratory must also comply with 
Comprehenrive tnvironwntal R6eponee, Conpenmation, and Liability Act 
(CERCLA), a6 mpecified in DOE Order 5400.1. 

These require corrective action for all releaees of 

Any 

=PA documentation requirements will be integrated into the RlI work plan, 
W I  report, CMs work plan; Cns report, and VCA plana, am appropriate. 

Detailed milestonem for major phamem of field work cannot be identified 
until the W I  work plan ham beon coonpleted. 

lrsy decieion points under DOE order 4700.5 for najor Byetom Acquieition and 
Major Projects are linked to the IVI work plan, RFI report, ,cIcs work plan, 
Cns report, and VCA plans. 

OU project management documentation is included in the W I  work plan, a s  
work plan, and VCA plane. surveillance and maintenance plana will be 
included in the -1 report;cns report, and VCA plan., am appropriate.. 

Readinems r e v i m  will be conpleted am part of the REI work plan, cMS work 
plan, and v*,plan review. . 

1. Impacts on FYr95: 

In order to meet target funding level., funding wil1.h decreaaed by 
$2,61lA. 

This decrease in funding reeults in increased riak to'the Program ae 
thio decreases contingency/managaent reeerve to cover unanticipated 
Program requirements. 

. 

- ms!RAzxvE coprtinued 
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Bazardous Waste Act  of 1977# Radiation Protection Act of 1978, and solid Waste Act of 
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The 1~3ute to be followed w i l l  ' ~ e  &*fen by Station Hickory,, 
Rea.Jirga shal l  be taken every 0,l iui3ee 



c. A. zE?ylmm, Ea3g-h 

. .  ... . , . . . . .  . . . . 
. .  

. . .  : . I  : . . : 



. February 28, 1957 

A t  your request, I am enclosing stmmriea of ventilation 
neastrrements made in the tritizln ca l l ,  aullding 86 a t  TA-33. 

!b mea6uremmta made on A p r i l  13 were made Without 
attempt8 to hiprove the ventilation. 

damper was cloaed and additional meaasummenta, were made. It 
ie obvious f r o m  the meaauramante nude on that date, that 
approxinataly t w i c e  aa mch air can be exhausted through 
the aanlfold aaaple hoods with the by-pass closed, 

The velocity measurements were:-made with both an 
Alnor velorpstsr and a hot Wire ammometer. We believe tbnt 
these velocity zaeasurenents are certainly accurate within 

In other words, we checked 
t b  quippsnt the v ~ y  f d  i t 0  Qi JW 28 the by-wS 

1m. 



-.----- 

VEWUTION AH0 EXHAUST HEASUIUENTS, B U G .  86, TA-32 

l2m 

1972 cfm 1076 cfnr 

EOOB 20' x x (1805' - 20.6') 

1200 

1076 1972 

- 603 - 

;. " . . , 

.... .- ... 



. .  . . .  

175 

225 

100. 

183 

l.45 
215 

75 

163 

. . .  . . . . .  ...: . -  -- -. -.. . :. . 
-..&- . -+-..- _.: . . . . .  .................. - ”  .._........_ --. ._. . 



.VENTILATION MEASU'REMENCS OF EQUIPMENT BLDG. 86, TA-33 

TRITIUM CELL (ROOM 9) 

System Operating On 

24 A i r  Chsnges/hr 24 Air Chmges/hr 8 Air Change/, 

By-pass closed 
By-pass closed. By-pass open. H r .  
(AU air through equip.) 

Manifold Chambers 820 CFM 443 702 CFM 

Dry Box 70. 

Process Chambers 1660 

Total Cubic feet/min 2550 

cc:  Paul Brower - W-3 
Cecil Westfall - ~ a g - 4  
Dean Meyer - H - 1  ;%-.m 

'- * Joe Roam - H - 1  

30 70 

603 1200 

1076 1972 

A'h & 
R .  N. MITCHELL 
Field Section 
Industrial Hygiene Group 



Dean D, Mojer, moup bador, R-1  Pob~uary 19, 1933 

C a r l  W e  Buokland, Leader, Osnoral kcPitariag Ikotioa, B-1 

I A d d i t i a a a l  Haaltming Rerparrribilitiar a t  T.rr-8ito. 

Jaok Aeby gatbred tho iollaring lnfamratiao at a Oroup 
Cna-lo meting thlr artemoorr at  1rOO P.M. and it i r  rathor 
revolutlarssj a8 far a i  futuro health 0or.raga a t  Tom-81- 10 
oonoern~4,-- Woup CMR-10 plan8 to  0cmmon00 a reaotor prograr 
in tho mu8.d -11, utilirlng U-235 in orl t ioa l  a r n r b l l o r ,  
TZLO DUFROI. of - th i r  psojoot i r  t o  detem~no v h t b r  it i r  

It- 18 hoped that m 0 8 t  of t& aG-1 aroma-of  vork vhioh vo 
n w  bar0 mho\tld bo ooqplotd by tbt tiu.  f .reaUre t h i m  18 
treadiag aa mtWs thin I-; hwovor, it n y . b o  rorth tb galrbla 
irasawh a8 va aro not too 00pt.U a8 to tho aotual dorand that 
vi11 be ro~uired a t  Tma-Slk la t& future': 

., 
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STACK S.AMPLE NORK SHEET 

Average 
FE # CFM TIME FACTOW M3 /MONTH dis/min-m3 - -. - mCi ! uC i 

38,186 

17,742 

8 bh 26,461 

r: 44,436 

20,189 

No # 1 0 9  16,000 

14,648 

25,868 

15,600 

8,267 

6 4,050 
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I-CC:\T I ON 

TA72-9 

T 4 - 3 - 35 

-- - AVERAGE $i/cc H IGIiEST i n  uCi/cc 

1.3 2.0 x 

FE- 1 

FE-2 

FE-3 

TA-3-66 . FE-1 

’FE-7 

FE -8 

FE-9 

FE-10 

FE-13,14,15 

FE-24 

FE- 26,27 

5.1 10-l~ 

1.6 x 10-13 
1.4 10-l~ 

2.3 x 10-l’ 
1.5 x 10-13 

- 
2.9 x 10 -1 3 

1.4 10-13 

8.4 x 10-14 

9.4 x 10-’4 
4.6 10-13 

x 10-13 

9.82 

7.65 

2.15 

4.1 x 10-13 
4.4 x 10-19 

4.0 x 10-’3 

1.1 x 10-12 
4.9 x 10-12 

4.68 

1.51 
1.91 

TA-3-102 (NO FE# 
Main Stack) 

TA-3-141 FE-6 

5.1 x 10-14 

1.8 x 10-l~ 
1.3 x 10-13 

2.1 x 10-14 
7.1 x 10-14 

7.7 x 10-15 
1.7 x 10-14 

1.5 10-14 

2.7 x 10-15 

6.1 x 10-14 

3.8 x 10-13 
3.1 x 10-’4 
4.2 x 10-13 

2.3 x 10-14 
2.5 x 10-13 

1.9 x.10-14 

3.2 x 10-14 

2.2 x 10-14 

1.02 

.33 

FE-9 3.11 

.69 

1.40 

FE- 10 

TA-35-2 FE-2 

FE-3 

FE-6 

FE-7 

FE-8 

FE- 17 

.08 

.09 

.04 

.01 

1.95 - 
6.3 x 10-15 

1.6 x 10-13 TA-4 1 I 

TA-46-16 (No FE#) 2.2 x 10‘” 1.8 x 10’10 I 15.46 



. .  
4 -  

I 

LOCAT ION ---.--_ 

TA-50- 1 

TA-52-7 

TA-48- 1 

1 stack 

1 stack 

1 stack 

- T O T A I C :  i D I SCHARGED - AVERAGE p C  i /cc HIGI-IEST i n  vCi/cc 
ALPHA BETA ALPHA BETA ALPHA BETA 

FE-1 5.4 m - 1 5  2 - 4 0 - 1 3  1.4 u o  -1 4 A . 5  f i  0-1 3 0- 

FE-2 7-3 x i n  - 1  5 2.0 x u-13 1.6 XJO -1 4 3.7 x 10-13 40 
~ 

FE-3 8.1 x 10-14 "9.6 x 10-14 3.9 x 10-13 1.9 x 10-13 .38 -45 
I 

Average uCi/cc Hiqhest i n  uCi/cc Tota  I vC i D i scharged 

Alpha 

FE-11 I FE-13 FE- 12 3.4 x 10-l~ 

Beta Alpha Beta Alpha Beta 

2.6 x 10-l~ 1.2 x 10-l~ 4.4 x 10-l~ 2.03 15.62 

6 x FE- 15 I FE- 16 
2-6 x 10-l~ 3.2 x io-"+ 4.9 10-l~ .85 13.74 

.27 

FE-37 

a.5 x 10-l~ 
FE-38 

FE-39 I FE-40 

3.9 x 10-l~ 8.0 x lom1' -10 4.0 x 10-l~ 

FE-45 (#1)  I FE-46 (#2) 
3.6 x 10-l~ 2.5 x 10-l~ 

2.1 x 10-l4 

8.3 x 10-l~ 3.8 x 10-l~ 2.0 Core Wing Stack 

CB/ t c  b 

13.98 

6.5 x {FE-51 9.6 x 10-l~ 1.9 x 10-l~ 2.8 x lO"4 3.0 x loe2 

O r  i g  : Dean 0. Meyer 

Car  I Buck I and 
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PlONTIILY REPORT ON STACK DISCIIAHGE: ( T r i t i u m  only) 

LOCATION 

TA- 3 3 

TA-35 

TA-41 

AVERAGE llCi/cc . HIGHEST pCi/cc 

FE - 6 2.5 X S ~ O - ~  9.2 x 

FE - 11 1.06 1 0 - ~  2.3 x 

FE - 17 4 x 10’6 3 . 8  x 

FOR MONTH OF MARCH 

FOR YEAR OF 1971 

TOTAL UCi DISCHARGED 

9.20 x 10’ 

1.25 x l o8  

1.22 x 100 

b 

Distribution: Original to Dean D. Meyer 

Wallace L.  D r u m h i l l e r ,  CME-3 
Charles L .  Peterson, W-7 
Vanner H o l m e s ,  H - 1  
F i l e  thru C. DI. Blackwell H~,;M. ’  

X c :  Don C o f f i n ,  W-9 

..4 

Carl Buckland 



. .. . 
STACK SAMPLE WORK SHEET - 

No. Days do 

mCi ! uCi- 
I 

8,200 

Average 
dis/min-m? T IME FACTOF M3 /MONTH 

1 - - -  x io9 x 2.22 x loff etc. = 

2 11,673 
1 
'2,800 
1 
38,186 

!7,742 

26,461 

3 . .- . .. _.-- 

1 

7 

8 - - .  
64,436 

20,189 

49,513 

12,365 

i 
9 .- 

10 - ,x los x - X - e  

- x -  = .- x 10s x - . 
X - - e  x ios x - - - 

I- 

13,14,15 

24 

25,26,27 12,549 X 

X 

X 

X 

X 

X 

X 

X 

No # 16,000 

14,648 

f8,322 

25,868 

9 

10 

2 15,600 

8,267 3 

4,050 

I 
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LGCAT 1 ON 

TA-2-9 

TA-3-35 

AVERAGE UC i / c c  

7.0 10'' 

9.0 ,X 10 - l~  

1.2 x 10-13 

5.2 x 10-14 

HIGHEST i n  uCi/cc TOTAL uC i D I SCIiAIIGED 

4 2.1 x 10- 7 8.03 x 10 
FE- 1 

FE-2 
FE-3 

FE- 1 
FE-7 

FE -8 

FE-9 

FE- 10 

FE-13,14,15 

FE-24 

FE- 26,27 

2 - 0  10-'3 

1.0 x 10-12 

1.6 x 10-13 

.37 
1.59 

.17 
TA-3-66 

~~ - 

2.7.x 1 0 - l ~  

1.9ix 1 0 - l ~  
-1 4 

-1 4 

-1 3 

5 . 1 ' ~  10 

8-8 x 10 

6.2 x 10 

2.1 x l  o-l 3 

9.9 x 1 0 - l ~  

1.1 x 10-l2 

2.4 10- l~  

3.7 1 0 - l ~  

2.5 x 
2.8 x 

8.20 

9.54 

1,17 - 
1,80 

.53 
TA-3- 102 (No FE# 

Main Stack) 

FE-6 

FE-9 

FE- 10 

FE-2 

FE-3 

FE-6 

FE-7 

FE-8 

4.5 x 10-14 2.2 x 10-13 .82 

.17 

-52 

9.9 x 10-15 2.2 x 10-14 TA-3-141 
2.5 x 10-l~ 

1.9-x  10-14 

6.4 x 10-14 

2.7 x 10-14 .55 
2.3 x 10-14 7.4 x 10-14 -41 TA-35-2 

7.2 x 10-15 .03 

8.8 x .12 

.02 2.2 x 10-14 9.0 x 10-15 

2.7 x 10-15 7.2 x 10-15 
~- 

9.7 x 10-3 
1.7 x 10-14 

~~ 

4.3 x 10-14 TA-4 1 FE- 17 .50 ----- 



- ... . 

- 2 -  

LOCAT I ON --- 

TA-50- 1 

AVERAGE ~ i c  i / c c  
ALPHA BETA 

-- - 
7.7 10-l~ 1.1 loJ3 

H IGtIEST iii  r_lCi/cc 
ALPHA BETA 

TOTAL VC i 0 -- I SCHP.I!GEG 
ALPHA BETA 

2.72 .18 

.39 5.63 

.09 -24 

FE- 1 1.3 10-l~ 3.0 10-l~ 
FE-2 7.7 x 10-l~ 1.1 x 10-l~ 1.6 10-l" 2.2 10-l~ 

.FE-3 2.1 x 5.8 x 6.3 x 8.6 X 

TA-52-7 Main Stack 

H i qhest i n uC i / c c  Averaqe uC i /cc 
Alpha Beta 

FE-11 
x 10 ~5 10-l~ FE- 12 -1  5 I FE- 13 

i o t a  I uC i D i scharged 

A I pha Beta Alpha Beta 

-1 3 x I n  

TA-40- 1 

1 stack 

7.6 1.1 10-l~ FE- 15 

FE-16 
1 stack 1.1 x 10-l~ 1.6 10-l~ .36 4.98 

I FE-37 

FE-38 4.2 10-l~ 2.6 x 10-l~ 
FE-39 I 1 stack 

2 2.7 x 10- 1.1 10-l~ 3.9 10-l~ 

2.8 10-l~ 

.17 

1 FE-40 

1.1'~ 10-l~ 

6.3 x 10-l~ 

.33 7.48 
Core Wing Stack 

CB/tcb 

2.4 10-l~ 9.7 x 10-l~ { FE-51 1.7 10-l~ 7.5 x 2.8 x lom2 

Or ig :  Dean D. Meyer 
Copy: W i I bur Workman 

Car I Buck I and -\ 



MONTHLY REPORT ON STACK D I S C W G E :  (Tritium only) 
4 

I 

LOCATION AVERAGE pCi /CC HIGHEST. vCi/CC 

TA-33 FE 9.9 Z O - ~  4.6 x 10" 
i .  

FE 11 1.5 x i10'4 - TA-35 

! 

TA-41 FE - 17 1.1 x 10-6 

1 

i 

Distribution: Original to Dean D. Meyer 

Wallace L. Drdiller, CMB-3 
Charles L. Peterson, W-7 
Vanner Holmes, IH-1 
File thru C. D i  Blackwell 

Xc: Don Coffin, W-3 

6.9 x 

7.7 x 

FOR MONTH OF FEBRUARY 

FOR YEAR OF 1971 

I 

TOTAL pCi DISCHARGED 

3.4 x loe 

1.5 x lo9 

3.0 x io7 



TOTAL UC i D I SCI-IARGED CiIGtiEST i n  uCi/cc -- AVERAGE pC i / c c  

1 .c;Lx. 1.0 10'~ 

1.3 x 10-l~ 

9.3 1 0 - l ~  

5.5 x 1 0 - l ~  

6.1 

4.2 X 10-l~ 

1.5 X 10- l~ 

6.0 x 10-l~ 

~ -. - TA-2-9 

TA-3-35 FE- 1 

FE-2 

FE-3 

TA-3-66 FE- 1 
FE-7 

FE-8 

FE -9 

FE- 10 

FE- 13,14,15 

FE-24 

FE- 26,27 

.44 

.21 

1.2 k'io-13 

1.1 ;X 10-13 

4.6 !X 10-14 

7.0 ,X 1 0 - l ~  

1.6 x 1 0 - l ~  

7.0 !x 10-14 
! 

4.7 x 1 0 - l ~  

4.1 10-13 

3.8 x 10-13 

3.5 x 10-13 

9.3 x 1 0 - l ~  

3.1 x 

TA-3-102 (NO FE# 
Main Stack) 

TA-3-141 FE-6 

FE -9 

i 

1 . 8 : ~  10-l~ 
1 3  6.1 x 10- 3.6 

2.7 1 0 - l ~  

8.2 1 0 - l ~  

7.7 x 10- 

4.1 x 1 0 - l ~  

1.2 1 0 - l ~  

1.6 10-l~ 

4.1 x 1 0 - l ~  

1 3  1.6 x- 10- 

1 5  

1 5  7 . 2 ; ~  10- 

5 . 2 ; ~  10-l~ 

2 . 8 ' ~  10-l~ 

4.5ix 10- 

1 . 8 1 ~  10-15 

5 . 9 : ~  1 0 - l ~  

1.8 x 1 0 - l ~  

1.5 x 1 0 - l ~  

1 5  

8.6; x 

__--__. --_I 

.13 

1.2 

.93 

.09 -- 

.02 

.04 

.02 

7.0 x 

FE-10 

TA-35-2 FE-2 

FE-3 

FE-6 

FE-7 

FE-8 

2.5 x 1 0 - l ~  --_- FE- 17 T?.-4 1 



. - . - 

L O C A l  ION AVERAGE UC i /cc HIGHEST i n  uCi/cc 
ALPHA BETA ALPHA BETA 

TA-50- 1 FE- 1 1=gl4 9.3 10-l~ 2.2 10-14 1.3 10-13 

FE-2 1.3 x 10-l~j9.0 10-l~ 4.9 10-14 1.1 10-13 

FE-3 8.6 x lo-'' 2.0 x 10-I' 1.9 x 2.8 x 

TA- 52- 7 Main Stack I 

I 

TOTAL pC i 0 I SCHFF!GFG 
ALPHA BETA - - 
.38 2.5 

- 

.73 5.0 

.04 .09 

Average UC i /cc Hiqhest  i n  uCi /cc Tota  1 UC i D i scharged 

Alpha Beta Alpha Beta Alpha Beta 

FE-11 I FE-I3 1 stack FE-12 1.8 10"'~ 1.1 10-l~ 5.3 x 10-l~ 2.6 10-l~ 1.1 6.84 
I 

TA-48- 1 

124.19 FE- 15 2.7 10-l~ 7.9 10-l~ 5.4 10-l~ 3.6 x lo-'' 1.7 
FE- 16 

FE-37 
I i 

1 s tack 

FE-38 1.0 io+ 1.8 10-l~ 4.1 x 10-l~ 2.5 x 5.6 x loe2 1.4 x 10" 
FE - 39 I FE-40 

1 stack 

I 

L 

I FE-45 ( # 1 )  4.9 2.0 IO-'* 9.0'~ 10-l~ 4.0 x .304 129.14 1 FE-46 (#2) i 
Core Wing Stack 

{FE-51 4.8 10C15 1.4 10-l~ 2 3  10-l~ 4.1 10-l~ 1.2 4.1 x ) I 
! 

CB/tcb I 

Y&h@&h. O r  ig:  Dean D. Meyer 
Copy: Wilbur Workman 

id 
Car 1 Buck I and 

. .  
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PlONTIiLY REPORT ON STACK DISCIIARGE: (Tritium 011lY) - CORRECTED COPY 

. AVERAGE llCi/cc HIGHEST pCl/CC LOCATION 

TA- 3 3 

TA-35 

TA- 4 1 

FE 4.4 

FE 6.6 x - 
FE 17 4.51 x m10’8 

Distribution: Original to Dean D. Meyer 
Xc: Don Coffin, W-3 

Wallace L. Drumhiller, CMB-3 
Charles L. Peterson, W-7 
Vanner Holmes, H-1 

Wilbur Workmm,.H-l 
A File thru C. D.: Blackwell 

2.3 

1.7 x 10” 

1.04 io+ 

FOR MONTH OF January 

1971 FOR YEAR OF 

TOTAL U C i  DISCHARGED 

1.7 io9 

7.6 .x 10’ 

1.35 x lo6 

Carl Buckland 
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- STACK SAMPLE WORK SHEET (Paqe 2) . 
Average 

d i s/m i nom3 ! FE# - Ma /MONTH TIME FACTOV CFM 

2,308 x 

3,142 x -  

25,338 x 17+  41 
! 
i 
I E E L  CFM 

15,574 

TIME FAMOW 

lac Li 
----'--t = 

io9 x - ._ 

los x 

los x - 

Tota I 

1 1  

. .- X 

15 

16 

37 

io9 x . X 

. X - los x - 

Tota I 
-- 

38 

39 

40 . X 

Tota I I 



FE # 

1 

2 

. 3  

- 
i 

- STACK SAMPLE WORK SHEET (Page 3) - 

Average 

* 1,142 for 28 days 

1,182 for 29 days 

1,223 for  30 days 

- 1,264 for  31 days 

60 min/hr x 24 hr/day x days i n  month = Factor 

35.316 cfm/fi  

mCi ! uC i 
.d- 



Location 

TA-2-9 4’a ’ 3 3 ~ e  ’ 3 5 ~ e  
“Rb 

TA-3-35 FE-1 

FE- 2 

TA-3-66 FE-8 

FE- 9 

FE-10 

FE-13 , 14,15 
FE-24 

FE-26,27 

TA-3-102 (NO FE# 
Main Stack) 

TA-3-141 FE-6 

FE-9 

FE- 10 

TA-35-2 FE-2 

FE- 3 

FE- 6 

FE- 7 

FE- 8 

TA-41-4 FE-17 

TA-46-1 FE-11 WI 8 

TA-46-16 (NO FE#) 
TC I 

TC IV 

TA-46-31 FE-36 

FE-37 

. -- 

’3.. ; %’! 

SUMMARY OF STACK DISCHARGEFOR 1972 
t, ... . -- ... & January 19, 1973 

Average pCi/cc Total pCi Discharged Total Discharge by Weight. 

6.4~10’ 
6.4~10’ 
7.3~10’ 
4.0~10~ 

8.99 

17.60 

160.04 

121.36 

15.11 

76.11 

23.09 

6.75 

62.49 

3.82 

4.65 

14.59 

2.45 

9.25 

4.66 

1.13 

0.25 

10.71 

1.58 

8.64 

101.62 

0.56 

1.55 

216.07 mg 

111.12 grams 

211.74 grams 

9.86 grams 

0 (as 235) (as 238) 
893.61 mg 91.24 grams 

5.58 grams 

6.79 grams 

21.30 grams 

34.37 vg 

129.78 pg 

65.38 1.19 

15.85 pg 

3.51 vg 
(as 238) (as 239) (as 235) 
.62 pg 150.26vg 153 15mg 

22.59 mg 

123.55 mg 

1.45 grams 

8.01 mg 

22.17 mg 



Effluent 

’Ar ’ 3 ~ e  ’ ’ ~ e  

2 3 S U  

2 3 S U  

238u 

2 3 5 u  2 3 8 ”  
I 

2 3 5 u  

2 3 e U  

32Th 

23eU 

2 3 5 u  2 3 8 U  
t 

238” 

2 3 e U  

2 3 8 U  

2 3 9 P u  

3 9 P u  

2 3 9 P u  

2 3 9 P u  

2 3 9 P u  

2 3 8 P u ,  2 3 9 p u ,  2 3 5 u  

2 3 5 u  

2 3 5 u  

2 3 S U  

2 3 5 u  

2 3 S U  

0524 Value for 
Uncontrolled Area in yCi/cc 

4~10‘~ 
3.0~10’~ 

2.5~10’~ 
1. O X ~ O - ~  

4x10’ ’ 
4x10- ’ 
3x10” 

4x10- ’ 
3x10‘’ 

1x10- l 

3x10-’ 

4x10” 3x10-’ 

3x10” 

3x10” 

3x10” 

6x10’’ 

6x10” 

6x10” 

6x10’’ 

6x10” 

7x10’’ 6x10-’ 4x10-’ 

4 ~ 1 0 ” ~  

4x10- 

4x10-’ 

4xlO-I 

* ’  4 ~ 1 0 ~ ’ ~  

Factor in Excess of 0524 
OK Means C0524 Value 

1325 
173 
78 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

1.3 

OK 

OK 

OK 

OK 

OK 

2.5 

OK 

OK 



1/ 1 9 / 7  3 

Average pCi/cc Tota l  pCi Discharged T o t a l  Discharge by Weight 
B e t a  - Location Alpha B e t a  Alpha B e t a  Alpha - - 

r~ -5o- i  
FE- 1 3.6~10” 1.8~10” 11.38 57.76 159.66 pg “ 9 . 4 7 ~ 1 0 ’ ~  pg 

FE- 2 2. iX1o-’ 1 .3~10-  14.30 83.79 200.63 llg *.014 1J.g 

FE- 3 4 . 3 ~  10’ ’ 7 .7x10’ ’ 2.35 4.23 32.97 pg *6 .94~10’~  pg 

TA-48-1 1 Stack 
FE-11, 12, 13 9. 5x10-l 1.2~10- 7.63 90.68 109.11mg *.015 1-19 

1 Stack 
FE-15, 16 6 . 9 ~ 1 0 - l ~  1 . 4 ~ 1 0 ” ~  45.42 1011.17 637.24 Pg *.166 Vg 

1 Stack 
FE-37, 38, 39, 40 7 . l ~ l O - ’ ~  4 . 7 ~ 1 0 ” ~  0.65 74.68 9.30mg *.012 1-1g 

Alpha Wing Stack 
FE-45 (#1) 
FE-46 (#2) 9.6~10-’ 2. 3x10-’ **68.21 1637.46 **956.99pg *.269 pg 

FE-51 3.8~10” 1. 9x10’’ 0.16 0.76 2.25 pg *l. 2 5 ~ 1 0 ’ ~ p g  

*For sake of a b e t t e r  g/Ci value, the average of lo3Ru and l o 6 R U  
was taken (1.64~10’~ g/Ci). 
is sub jec t  t o  var ia t ion,  depending on t h e i r  age. 
would have to  be analyzed for specific content. 

T h e  actual weight of f i s s i o n  products 
All f i l t e r  pape r s  

**Based on 239~u. Also, a l l  239 calculated with 6 % Pu-240 content. 

TA- 4 3- 1 
FS-15 

FE-24 

TA-33-86 I 

FE- 6 

TA- 35- 2 
FE-11 

TA- 41-4 
FE-17 

4.52 

0.02 

63.42 pg 

,281 pg 

3.4x10-’ 2. 13x109 219.39 m g  

1. W O - ~  2.45~10’ 252.35 mg 

3. Oxlo-’ 1 . 0 8 ~ 1 0 ~  1 1 . 1 2  m g  

Orig.: Fi le  
Xc: D e a n  Meyer 



0524 Value f o r  Factor i n  Excess of 0524 
Uncontrolled Area i n  pCi/cc OK Means (0524 Value Eff luent  

i 

239Pu, f i s s i o n  products 

3gPu, fission products 

23gPu, fission products 

6x10- 3x10” ’ OK 

OK 

OK 

6x10’ ’ 3x10” ’ 
6x10” 3x10’’ ’ 

I 

5u, f i s s ion  products 4x10- ’ 3x10” ’ OK 

1 . 2  for 2 3 9 ~ u ,  OK f o r  
f i s s i o n  products  

39Pu, f i s s ion  products 6x10’’ 

3 5 U ,  f i ss ion  products 4x10’’ 2’ 

3x10’’ ’ 
3x10” ’ OK 

1.6 for 239Pu,  OK for 
I 

f i s s i o n  products  ’ 
OK 

Unknown, f i s s ion  products 6x10-’ 

239Pu, f i ss ion  products 6x10-’ 

3x10’’ ’ 
3x10’’ ’ 

, 

39Pu 

39Pu 

6x10- 

6x10” 

1.5 

OK 

2~10-’ T r i t i u m  

T r i t i u m  

T r i t i u m  

2x10- 

2 ~ 1 0 - ~  

90 

1.5 

Carl Buckland 



w .  4t MONTHLY FtEPORT ON STACK DISCHARGE: FOR MONTH OF December 

FOR YEAR OF 1972 

m’TAL pCi DISCHARGED 
“Ar 3.71~10’ ’j3Xe 8.74~10~ 

’ 3 5 ~ e  1.0 BO R h  1 - uX1o4 

HIGHEST in V C i / c c  
’Ar 7.0~10‘~ ’ ’ jXe 2.4~10-~ 
5 ~ e ~  - 5  88% 2 

LOCATION 

TA-2-9 

TA-3-33 FE- 1 

FE-2 

FE-3 

FE-8 

FE-9 

FE-10 

FE-13 ,$.&-E. 
FE-24 

/-...’ . 

FE-26 , 27 
(No FE# 

Main Stack) 

FE-6 

I .33 

3.6~10” 
- 

2.3~10‘~~ 10.56 3.2~10” 

9.0~10”~ 

2. 7x10’’ 

4.5~10”~ 

TA- 3-66 
5.06 

.69 __ ~ 

2.25 3. 2x10-1 

2.7~10-’ 9.ox10- ’ .89 - 
-~ 

1.22 4.5~10’~ 9.0~10” 

TA-3-102 

TA-3-141 

1. 4x10-’ 9. Oxlo-’ . 2.73 

9. 0x10-1 1.4~10’ .17 

1.8~10” .21 9 . 0 ~ 1 0 ’ ~ ~  FE-9 

FE- 10 
- 

.44 
.’ 

1.4~10-’ 2.7~10-l~ 

.25 1. 4x10-1 4.5~10” Ti-35-2 FE-2 

FE-3 

FE-6 

FE- 7 
FE-8 

~ - 

1.6~10- ’ 
5; 4x10- ’ 
3.5~10” 

7.2~10-’ 

3. 8x10-1 .39 

3. 0x10-1 .15 

. .24 8.2~10~’ 

.01 2.7~10-’ 

7 .  2x10-1 
-1 3 c4.5~10 . 

FE-17 
FE-11 RIII 8 
(No FE#) TC I 

’ TA-46-1 
TA-46-16 

TA-46-31 

TA-46-3 1 

I1 

-1 3 
’ 4:SxlO 

4.5~10” FE-37 Rgn 103 1.4~10-l~ 



-.- .- - . 

MONTHLY REPORT ON STACK DISCILUtGE (Cont I d) 
b I ’  * \  

FOR YEAR OF ’ 1972 

LOCATION 

TA-50-1 

TA-4 8- 1 

1 stack 

1 stack 

1 s tack 

AVERAGE pCi/cc HIGHEST i n  pCi/cc 

BETA - . NJPHA - 
TOTAL PCi D I S C i W G E D  - BETZi ALPHA - 

.31 .56 

.58 1.13 

06 .03 

BETA - ALPHA - 
FE-2 1.0~10- 2. oi10-14 

FE- 3 1. 2x10-I 5.4~10” ’ 

AVERAGE pCi/cc HIGHEST i n  VCi/cc 

, Alpha Bdta 
TOTAL VCi  DISCHARGED 

-- Alpha Ecta , , Alpha 

1.8~10” 

FE-11 

FE-12 

FE-13 

Beta 

3. Oxlo-’ 3.0~10 1 4 - 1 5 .  A- 

FE- 15 1.3~10-’ 
FE- 16 

FE-37) 

1.4~ 10” 2.1~10-l 4. gXio-12 

2.3~10-’ ’ 2. 4x10-1 

4.7~10-’ ’ 7.1~10-’ 

0.69 7c. 44 

5.6~10-1 I FE-38 

FE-39 
8.4~10~’ ’ 3. 8x1f3 0.12 

FE-45 (%1) 5x10-i 5 

FE-46 (#2)  I 0.08 2.67 

FE-51) Zero Zero - 3.7~10~’ Zero 3.4~10‘~ 

Alpha Alpha 

2. 1x10-1 

Alpha 

FS-15 Tk-43-1 

II 

6.8~10~’ ’ .03 

FE-24 1.1~10-l4 

O r i q . :  Dean D. MeYer, H-1 



. . .. . - -- . .. 

MONTHLY REPORT ON STACK DISCHARGE: (Tri t ium only) 

fioCATION AVERAGE llCi/CC 

TA-33 . FE 6 3 . 4 0 ~ 1 0 ’ ~  - 
FE 11 1 . 1 5 ~ 1 0 - ~  - TA-35 

FE 17  2 .45~10” - TA-41 

.. 

. 
I 

FOR MONTH OF December 

FOR YEAR OF 1972 . 

HIGHEST wCi/cc ’ 

a. 0 2 ~ 1 0 ~ ~  

. . . . .  - 

I 

. Qistribution:  Original to  Dean D. Meyer 

James L. Anderson, CMB-3 thru John D. F a r I  CMB-3 
Charles L. Peterson, WX-5 thru Elizabeth Plassman, WX-5 
Vanner Holmes, H - 1  
F i l e  thru C. D. Blackwell, H - l J  fib" 

Xc: Don Coffin, WX-4 thru John E. Dougherty, WX-4 

f 

TOTAE UCi DISCHARGED 

3.29~10’  

1. 45x108 

7.  95x106 

I 

C a r l  Buckland I 

- .  

...... I . .  . . b 



Average - FE# CFM 

7 2,308 x 

8 3,142 x 

d i s/m i n-m3 mCi ! UC i 

8 - - - . .  



. -- SHEET (Facie 3)  

0 
* 1,142 fo r  28 days 

I 1,182 for 29 days 

1,223 for 30 days 

lays 1,264 for 31 

= Factor 60 min/hr  x 24 hr/day x days i n  month 

35.316 cfm/m3 

e 



FE 1y -- 

I 

3 

1 

m 7 ,  
. a  

24 

,25,27 

No 8 

o6  
9 

10 

2 

3 
I 
I .  

Aver D g e 
CFM .- T IME FACTORX- b13 /MONTH d i s/iii i r1-111~- 

-..I._._.___C..-: _I.-.LI-._ . .-.I.-- ........... -'.-x-,03 ..x-..........-... . . . . . . . . . . . . . . . .  2,800 x .--..-.... -I - - ............. . . . . . . .  . . .  - .- - 
. .  . . _ .  .- - I - 38, 166 x -L---.--l- - .............. x l(? x' . .--__.._-.--.___-_. ... 

17,742 x.... .. ...______._... ..- - =  ....__._...___. . x  10" x . . . . . . . . . . . .  .:...-.-...- - 
- 26,461 x -- ..___. ..... .._._._._.__. - - . 0335 109 x 0 Hd 

44,436 x - - .  056% x lo= x .3+7 - 

20, 189 x -. .. ___.____.. - .  ....... = .mi5 x lo9 x J 19.3 - 
- 

.. .  .. - 

... D .... "-__l ......... .__._.__ 
. . . .  .....- . .-_._.,-_ ..... - .... ..-. 

. .  

.8..78 
. . . . . . . .  1. 4 - K .  ......... -. -. 
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.d' -. 

STACK SAMPLE WORK SHEET 
I .  Month of \m - / d  

No. Days 0 Month -a 
Average 

FE # CFM T IME FACTOR* M3 /MONTH d i s/m i n-m3 mCi ! uC i 

..... .... ... ----.--..--- ..---."-'-,..U----.I_IIUII-. . -____.._ _._. .___ ._ 
c-- -.-.-----. __._ - 3 .-. .".----*--'.-.. -..--L -.-. ....-*I.Y.LIC-.I-C.--..-.I- 

L 38,186 x - - ---.I-- .--_ x 10 x - .------.- - ........ . .. 

17,742 x........-......--,,,~ - m--.- . . x l O  x -'..-L 

' ....... 
.......... . . . . . . . . . . . . . . . . . .  9 < , .  . ........ ............ - . I --.- 1.- .I - . 

. .  . ........... - - 
- .. . .  44D436 ............ = * o f l Y  x 109 x . .  - 

. .. ...................... .......... 13,14, 15 39,513 x -.- ------_ L - ..o!d??z_- x lo9 x 1.. 225 . - ........ 

............... .... ......... ... .................... 20, 189 x __-.--._..___...____ = - 

24 2,365 x _._____-_.___...-. -_. .......... -.. 

No # ;& 16,000 x - - . .----I-- = *  ................. 

- ............ ................... - 0626 9 2,549 x . ___.. ___..___ _..__-._ - .. --.-.-..,.x 10 x - ........... 

- - 
.............. - - . . .  14,648 x . _.. _ . ._  . -_..-.-.- - - *-.. OLZ~--  x 109 x -d-B.-- _._.-____ ._.. 

. . .  - - ................. . . .  

I 
I - 10 25,868 . x ............. - .... 

. . . . . . . . .  . . . . .  ........ . . . .  = 

. . . .  . . . . . . . . . . . .  ......... ' 13 
............................ .. ?#Q$ 

- - -_ . 

- - ............- = 0 

- ............... 6 4,050 x = ... 





FE # CFM 

X 

T IME FACTOR* 

h.23 _._.._. = 

Averaae 
M3 /MONTH dis/min-m3 

* 1,142 for 20 days 

1,182 for 29 days 

1,223 for  30 days 

1,264 for 31 days 

= Factor 60 min/hr x 24 hr/day x days in  month 

35.316 cfm/m3 - 

I 



Month of u -  

w STACX SAMPLE WORK SHEET No. Days z h  ;'& ' m  

LlC i FE # CFM TIME FACTOF?+ . M"/MONTH d i s/m i n-m3 rnCi ! 

........ ____.- ... -._._-_-.---..-__I_.-- ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



- STACK SAMPLE - WORK SHEET (Page 2) 

Average 
CFM T IME FACTOW M3/MONTH d i s/m i n-m3 mCi ! uC i FE# - 

... . . . . .  -.. - --.-.-.. - - ..... 
7 02.3 

-- -_-..--_-_-.. ............ --- ............. --.- ................................................... 



FE # 

1 

- 

2 

3 

I 
* 1,142 for 28 days 

1,182 fo r  29 days 

1,223 for 30 days 

1,264 for 31 days 

60 min/hr x 24 hr/day x days i n  month 
3 Factor 

35.316 cfm/# 

I . .  



FE # CFM TIME FACTOW M3 /MONTH 
Average 

d i s/m i n-m3 mCi ! uC i 
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. I /  .' 

* 1,142 for 28 days 

1,182 for 29 days 

1,223 for 30 days 

1,264 for 31 days 

I 

= Factor 
60 min/hr x 24 hr/day x days in month 

35.316 cf+n/m3 



Month of d&, 14'7% - STACK SAMPLE WORK SHEET GG 
No. Days in  Month 29 

uCi mCi ! 

a ' .  I e... \ ,II.,.,, 

=.- 
. 

i..--: 

FE # CFM T IME FACTOW 

4,050 

567 

,75b 

X 

% 

% 
-- L 

. P" . -- -.-.  ._ . .  

I Y 7  
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, OOL, Total . 



STACK SAMPLE WOHK SHEET [Page 5 )  
-_I_- 

f m  ., . 
CFM 

20,945 

44,150 

3,712 

I 
* 1 , 142 for 20 days 

1,182 for  29 days 

1,223 for 30 days 

1,264 for 31 days 

=: Factor 
60 min/hr x 24 hr/day x days in  month 

35.316 cfm/m3 
.. . 



LOS ALAMOS SCIENTIFIC LABORATORY . .  
UNIVERSITY OF C A L I F O R N I A  

LOS ALAUOS. NEW MEXICO 87504 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H-1 DATE: October 3, 1972 

FROM ' : Carl Buckland, Leader, General Monitoring Section, H-1 . 'w ' I  

I n  response t o  your request of 9/29: "If runs u n f i l t e r e d  
residue up the s tack from h i s  inc inera tor ,  shut him down. If he gives 

_ _  ___  __._ you. trouble-,LeLmcknatd'------ ---- . 

I ca l led  A1 Fernandez t h i s  morning concerning t h e  i n c i n e r a t o r  and h e  
reported the  following: 

1. A1 showed Dale's l e t t e r  to Jer ry  Buchholz and Buchholz assured 
A 1  that  they would not  burn contaminated t r a sh  in its present  
l oca t ion  and would move the incinerator .  

2. N o  contaminated t r a sh  has been burned i n  the  i n c i n e r a t o r  b u t  
they have burned a clean s t i c k  of wood. 

3. They have started t o  de-activate the incinerator. 

4. A 1  w i l l  keep 'an eye on what they plan to do next. 

C a r l  Buckland 

CB: ed 

! 

Xc: D a l e  Hankins, H-1  
A 1  Fernandez, H-1 
File thru Charles Blackwell, H - l J  



/ .:* 
0 0 ,  ALAMOS BClENTlFIC LABORATORY 

U N I V E R S I T Y  O F  C A L I F O R N I A  
LOS ALAMOS. NEW MEXICO 87534 

OFFICE MEMORANDUM 
TO : Dean D .  Meyer, Group Leader,  H-1 DATE: Sep.  2 9 ,  1972' 

# 

PROM I Dale E.  Hankins, Health P h y s i c i s t ,  H-1 

SUBJECT: PROTOTYPE INCINERATOR AT TA- 50 

SYMBOL : H - 1  

.:' .. . &  

During my weekly t o u r  o f  T A - 5 0 ,  A 1  Fernandez c a l l e d  t o  my 
a t t e n t i o n  a prototype i n c i n e r a t o r  i n  which H - 7  i s  Dlanning ! 

t o ' b u r n  some contaminated waste m a t e r i a l s ,  The waste m a t e r i a l s  i 
are t hose  t h a t  were compacted previously and 'are supposed t o  
have low l e v e l s  of  contamination. The exhaust o f  t h i s  incinerator i 
(approximately 30 ga l  b a r r e l )  goes in to  an exhaust duc t  de- I 
signed f o r  chemical fumes only.  I t  i s  not  f i l t e r e d  and the I 

! exhaust e n t e r s  t h e  s tack  above t h e  point tha t  H-1 monitors 
the s t a c k .  

I 

_..-_ -_. .. , _--.-. . 

I 

I 

I t  would appear t o  me t h a t  t h i s  ope ra t ion  should be moved t o  
a f i l t e r e d  hood and sampled s t ack .  Christenson should be 
contacted t o  make t he  change. 

8 

I 

i 
I 

DEH/eh 

Xc: Carl Buckland / 
Alf red0  Fernandez 
File 



LOS ALAMOS SCIENTIFIC LABORATORI 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87540 *- 
OFFICE MEMORANDUM 

TO 

FROM : Dean D. Meyer, Group Leader, H-1 

SUBJECT: TAGS ON CONTAMINATED LAUNDRY BAGS 

The In te rs ta te  Laundry in Santa  Fe that  washes OUT 
contaminated c lo th ing  i s  r equ i r ed  by t h e i r  l i c e n s e  
agreement to have each con ta ine r  of contaminated 

material. 
. c l o t ~ - - i - n g - . - l ~ ~ - e d - - - a s - - ' t ~ -  .. ~sc&-q-e-.-m-& .q-u-axti-ty-of----- -- .-. . 

To m e e t  t h i s  requirement, we must add t h e  amount of 
a c t i v i t y  i n  add i t ion  t o  marking the  i so tope ,  
E f f e c t i v e  immediately, add t o  each tag, the infor- 
mation that t he  bag does n o t  conta in '  more-. th-ZKXT--' .--- -___ _._-. ___--_ ..--- 0-------..- I -. - ---- - -.-.-2---- 
microcuries .  This  nufier was a r r i v e d  a t  by the 
s t u d y  Leo Chelius asked some of you to c a r r y  out. 
There is  a s a f e t y  f a c t o r  of about 10 .  

i s o t o p e  i n  each bag as  a c c u r a t e l y  a s  $j.8 ossible. __..<_-.... - ._ .. 
should  also add t o  'XYe uresenk t a a .  

We . 

PU i f  it- 
-_  ...- ,_.. ---.---., -..-." -..N----C... -- ." .-.. %.-..* 

DDM/eh 

Dis t r ibu t ion :  
Carl Buckland 
John Enders 
Harvey Israel 

F i l e  6 

Dean D. Meye; 
A 



S ALAMOS SCIENTIFIC LABORATORY 

LO8 AUMOB, NEW MEXICO 87544 . 
@ UNIVERSITY OF CALIFORNIA 

OFFICE MEMORANDUM 
TO : H - 1  General Monitoring Section F i l e  DATE: July 14, 1972 

Carl Buckland, Leader, General Monitoring Section, H - 1  

FROM : Robert E l l i o t t ,  General Monitoring Section, H-1 

SUBJECT: CONTAMINATED FURNACE FROM WESTINGHOUSE t FALL FROM LASL TRUCK 

On Tuesday, July 11, 1972, Don Gibbons called t o  inform me t h a t  
Westinghouse of Pi t tsburg,  Pa. had shipped by common carrier (Mayflower 
Van t o  -be. precise)  - some--equipment t o  N-1, -TA-46. 
equipment w a s  a furnace t h a t  w a s  contaminated on the  ins ide  i n  excess 
of 200,000 d/m alpha. I ,  i n  turn,  no t i f i ed  Marion Powers, N-1 ,  George 
Whitehead, N-1  and Lyle W a h m a n ,  N-1, of t h i s  pa r t i cu la r  piece of 
equipment. 

, for N-1. I also expressed my feel ings about the amount of contamina- 
t ion and suggested it be taken to  E . J .  Cox f o r  decontamination before  
being brought t o  TA-46. 
furnace was sealed and w a s  properly tagged as t o  the  extent  of 
contamination. 

.Inc-luded.-in -.this 

These people a r e  i n  charge of the  Warehouse and Property 

There w a s  not too much concern since t h e  

Today, July 14,  t he  furnace w a s  loaded on a truck, with other pieces 
of equipment, bound f o r  Ta-46 from SM-30. On the t r i p  toward TA-46, 
the furnace ro l l ed  off the  truck onto the  blacktop up against  the fence 
on t h e  north s ide  of SM-40 j u s t  a f t e r  t he  turn  from SM-30 (corner of 
Bikini and Mercury Roads). 
stand, making it very top heavy. 

The furnace w a s  mounted on a t a l l  metal 

After a r r i v a l  a t  TA-46, George Whitehead ca l led  me. I monitored the 
people, t h e i r  gloves, s ea t  of the  truck and the  truck bed. A l l  w e r e  
negative with the exception of the  truck bed which had a 2-foot square 
area where the banged up pieces of t h e  furnace rode the r e s t  of t h e  
way t o  TA-46. This area had 4,000 d/m. They were t o l d  t o  see Archuleta 
at TA-50 f o r  immediate decontamination. 

The furnace, i n  pieces, is now located i n  the  warehouse a t  TA-46, Bldg. 
41, and marked a l l  over with "Caution - Radioactive Material" tape. 

After clearing a l l  t he  personnel involved with the work, etc., I drove 
t o  t h e  s p i l l  area. There were pieces of broken graphi te ,  etc., from 
the furnace s t i l l  on the  blacktop, curb, along the g ra s s  area toward 
the fence and i n  t h e  gravel around the  immediate area. These pieces 
read as high as 40,000+ d/m alpha. 
monitor the area. / 

I used the  conventional Peewee to  

About the t i m e  I had completed my first survey, alo.ng came out  No.  1 
Decontaminator, E.J. Cox. He began picking up the contaminated pieces 
w h i l e  I ran over t o  SM-43 and got gloves and p l a s t i c  bags. H e  had 
removed, f o r  the  most pa r t ,  a l l  of the l a rge r  pieces when Norm Wilson 
and Don Gibbons arrived. With t h e i r  help and decontamination, w e  were 



S ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA e LOS ALAMOS. NEW MEXICO 87544 

TO: DATE: Ju ly  14, 1972 2 €I-1 Gen’l Monitoring F i l e  I. 

able t o  ge t  the  area below 2,000 d/m. 
see i f  he can clean it more thoroughly. 
while w e  were monitoring and decontaminating and was concerned about 
the commotion - he may even d r ive  out and take a look a t  the  furnace. 

The contaniinated pieces  of broken furnace were put  i n  a p l a s t i c  bag and 
then i n t o  the  contaminated dumpster a t  TA-46. 

J i m  is  going over  t h i s  P.M. and 
Ted Ehrenkranz of H-3 came by 

Robert J. “ E l l i o t t  

1. The Mayflower trailer #5396 w a s  monitored on July 10, 19728 and 
released with a c e r t i f i c a t i o n  sheet. (No contamination w a s  de tec ted)  

2. Fork l i f t  used t o  re-load furnace on the  SP-4 t ruck w a s  f r e e  from 
contamination. 

3. Report from Norm Wilson and Don Gibbons on monitoring r e s u l t s  r i g h t  
a f t e r  the  accident:  

40,000 d/m on black pieces i n  t h e  weeds (Norm) 
6,000 d/m highest  count found i n  weeds (Don) 
2,000 d/m highest  a f t e r  i n i t i a l  cleanup (Don) 

4. Report from Jim Cox on decontamination as follows: 

Several spots ,  approximately 3 sq. f t . ,  w e r e  decontaminated on the  road 
and curb of Mercury Road, south side, approximately 50 ft. from corner 
of road t h a t  runs by SM-31, between the  hours of 11 :OO AM and 2:30 PM 
on 7/14/72. Tape, solvents and rags w e r e  used for cleaning. 

A genera1,survey of t h e  area i n  and around these spots  indicated no 
alpha count i n  excess of 500 dis-min/60 cm2, using a Ludlm M-139. 
However, p a r t  of t he  area was covered w i t h  weeds and t h e  asphal t  
roadway w a s  qu i te  cracked and rough i n  some areas. 

SP truck #8047 w a s  cleaned a t  TA-50 and released back to SP-4. Monitor- 
ing r e s u l t s  indicated no detectable alpha o r  betawamma, using Ludlum 
M-139 and M-14. 

Xc: D e a n  Meyer, H-1 
Robert J. E l l i o t t ,  H-1 

i 

I 



LOS A L A M O S  S C l E N T f F I C  LABORATOR 
UNIVERSITY OF CALlFORkIA 

L O 9  ALAMOS. NEW MEXICO 87544 
e 

OFFICE MEMORANDUM 
TO : Dzan D. Meyer, Group Leader, H - 1  and DATE: June 7, 1972 

' James' N .  P .  Lawrence,' Assoc. Group Leader, H - 1  

: E l l e r y  Storm, H-1 k 7 - j a  
Reviewed/Cab Counsel 

FROM 

SUBJECT: A D D I T I O N A L  INFORMATION REQUESTED FOR TA-35 APPRAISAL 

Health physics a t  T A - 3 5 .  There are t w o  f u l l t i m e  H-1 h e a l t h  
phys i c s  surveyors (T. Garcia and G .  Pa t t e r son)  at TA-35 .  

I .  S A L T  PROCESSING IN BUILDING 2 ,  ROOM A-12 B Y  CMB-3 

A .  Surveying and Instrumentat ion 

As mentioned i n  t h e  previous memo (May 18, 1 9 7 2 )  , t h e r e  are 

monitor i n  t h i s  l abora to ry  for monitoring t r i t i u m .  Baird-  

opera t ion .  The method of determining the  hand exposure 
was descr ibed  i n  t h e  previous memo.  

f o u r  S n i f f e r s ,  t w o  VRE ion chambers, and one Kanne stack i 

A t o m i c  c u t i e  p i e  Model 414 i s  used t o  measure b r e m s s t r a h l u n g .  i 
F i l m  badges bu t  no  TLD r i n g s  are worn during the  machining ! 

I 
B .  Source Control  and Transpor ta t ion  of Materials ! 

The m a t e r i a l  is accompanied by either A-3 or AEC S e c u r i t y  j 

! 

i 
I 
I 

1 
. (  

a t  a l l  times. A f t e r  p rocess ing  at TA-35, t h e  m a t e r i a l  is 
sen t  t o  DP E a s t  fo r  ca lor imet ry ,  r e tu rned ,  sent t o  GMX-1 f o r  
radiography, r e tu rned ,  packaged in s t a i n l e s s  steel c o n t a i n e r s  , 
a S n i f f e r  and  Model 4 1 4  before f i n a l  shipment. R e c e n t l y ,  
one s t a i n l e s s  steel con ta ine r  f r a c t u r e d  and w a s  r e t u r n e d  
to  CMB-3 for  repackaging. 

I 

and s e n t  t o  W Divis ion .  The f i n a l  package is monitored w i t h  
i 

1 
i 

C. Signs 

There are no warning s i g n s .  Presumably, access  t o  t h e  room 
is l imi t ed  and t h e  m a t e r i a l  accompanied by Security. The 
room is supposed to be locked when unoccupied. 

COfilMENT: 
on t h e  door. 

A s ign  warning of t r i t i u m  hazard s h o u l d  be placed 

D. Compliance w i t h  AEC Reffulations 

1. Personnel exposure records w e r e  given i n  t h e . p r e v i o u s  memo.  
The exposure i s  p r i m a r i l y  due t o  t r i t i u m  and determined f r o m  
urine a n a l y s i s .  The bremsstrahlung exposures to the  hands . 
( i n  r e m )  are as fo l lows:  



2 

1 9  70 - 1 9  7 1  - 
2 8 . 9  1 1 . 0  

9.92 12.6 > 5 .00  7 .80  I 

! 
I 

information s u p p l i e d  by Buckland, t h i s  statement i s  incorrect  a I 

j 

COPMENT: C l e a r l y ,  AEC r e g u l a t i o n s  are n o t  b e i n g  complied w i t h  i 

2. I n  t h e  p rev ious  memo, it w a s  s t a t ed  t h a t  t h e  s t a c k  emission 
has n o t  exceeded 0.6 of t h e  to l e rance  level .  According t o  

During 1971, t h e  t r i t i u m  emission f r o m  FE-11 averaged  I 

2 . 4  x 
by a f a c t o r  of 1 2 0 .  Buckland estimates t h a t  a t o t a l  of 3100 C i  
of tritium w a s  discharged from t h e  s t a c k  during 1971. 

yCi / cm3 ,  which exceeds t h e  emission p e r m i t t e d  by 0524 

)( here.  

i 11. GAWIA-SCAXNING OF FUEL ELEKFXTS I N  BUILDING 29 BY CtrlB-1 

i 

i 

A. Surveying and Instrumentat ion 
! 
I 

and PeeWea's t o  measure  a lpha r a d i a t i o n .  A NMC Windjammer i 
Radector 500's and E-112B's are  used t o  measure b e t a  and gamma, ! 

I 

continuously samples the  a i r  i n  t h e  cave. 

B. Socrce Con t ro l  and Transpor t a t ion  of Materials 

As mentioned i n  t h e  previous m e m o ,  the f u e l  e lements  arrive i n  an 
"alpha-t ight"  case which is i tsel f  enclosed i n  a t r a n s f e r  c a s k .  
The casks are monitored upon a r r iva l .  They. g e n e r a l l y  read 
<20 mr/h a t  c o n t a c t .  A swipe is  t a k e n  and checked for  alpha 
contamination. Swipes a r e  also taken ' f r o m  t h e  r o d  ho lde r s  a n d  
manipulators.  

C. Signs 

Access t o  t h e  b u i l d i n g  i s  con t ro l l ed .  There are s i g n s  a t  b o t h  
entrances warning of r ad ia t ion .  There i s  a s i g n  t h a t  warns i t  
is  " p r o h i b i t i v e l y  r ad ioac t ive"  on top of t h e  cave. 

3. Compliance w i t h  A E C  Regulations 

1. Personnel  exposure records w e r e  given i n  t h e  p rev ious  memo: ! 

I 
I 2. T h e r e  i s  no s t a c k  emission. 

111. GUN FACILITY I N  BUILDING 2 OPERATED BY CMB-5 

A.  Surveying and Instrumentat ion 

The hazard h e r e  is 238Pu. Alphas are measured w i t h  a PeeWee I 
gamas w i t h  an Eber l ine  E500A, and neut rpns  w i t h  a Model 6 COW. 



: .'L c 
F 

3 

% B.  Source Cont ro l  and Transpor t a t ion  

The p lu toniumencased  p r o j e c t i l e  i s  monitored be fo re  i n s e r t i o n  
i n  the gun. A f t e r  f i r i n g ,  t h e  p re s su re  i n  t h e  ca t ch -po t  is bled 
through a f i l t e r  paper which i s  monitored f o r  alpha. The c a t c h -  
p o t  is checked before packaging and  shipping t o  DP for p l u t o n i u m  
recovery.  

C. Signs 

There are no s i g n s ,  bu t  H-1 guards e n t f y  be fo re  t h e  gun is  f i r e d .  
There are a n u i i e r  of s i g n s  warning of r a d i a t i o n  i n  t h e  p l u t o n i u m  
wing of Building 2 .  

D. Compliance wi th  AEC r e g u l a t i o n s  

RevimWLab Counsel 
Public y Relea ble Fd 6 2 3  

rd in  hn,  cm-5 personnel- 
and have n o t  recorded any exposure  d u r i n g  
qua o r  the f i r s t  q u a r t e r  of 1972; i.e., d u r i n g  

t h e  t i m e  they worked with t h e  Sandia.Gun. The Sandia  Gun h a s  
been removed and has been rep laced  by a gun designed by LASL. 
I t  is p r e s e n t l y  be ing  t e s t e d  wi thout  rad ioac t ive  material. 

2'. Room. a i r  samples.  Dai ly  air samples are taken i n  Rooms 134A, 
134B, 135, 140B, 140C, 144A, 161, and 166. A i r  samples w i t h  the 
NlYC are  also t aken  a f te r  the gun is f i red.  

3. S t a c k  emission. The s t a c k  r e s u l t s  reported by Buckland for 
Building 2 are given belov.  The emission is p r i m a r i l y  due t o  
work performed by CMB-11 with  239Pu. 

Average vCi / cm3  
Stack Location fo r  1 9  7 1  

FE-2 Northside of Wing A 1 .3  x 10-14 
FE- 3 Rms 16 3,16 4 166,170 0.86 x 10-14  
FE-6 Rms 151,153,155,161 2.2 x 10-14 . 
E%- 7 Rms 156, 162 0.97 x 10-14 
FE- 8 Rms 134, 1 4 0 ,  1 6 6  0.37 x 10-14 

0524 permits 6 x 10-14 

IV. LASERS O F  L-1, L-2. 

I bel ieve  TLD's should be p l a n t e d  for a three-month pe r iod  to x obtain a record of t h e  bremsstrahlung output .  
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? ALAMOS SCIENTIFIC LABORATORY 
:: *- UNIVERSITY OF CALIFORNIA :: 

, 4 c LOB AUMOS, NKW MEXICO e7514 

OFFICE MEMORANDUM 
, Dean D. Meyer, Group Leader, Hfl g DATEg January 11, 1972 

I &  
TO 

.! . A r 
 FRO^ , Charles D. Blackwell, A l t .  Leader, :General Monitoring 

c., 
- 

* ‘p 

JECT: WEATHERING EFFECTS ON METAL CO~TAINERS STORED UNDERGROUND FOR t j  -! EXTENDED PERIODS OF TIME 
. ! j  
7 .  SYMBOL: H-1 
b 1 

L 

i 

Y 

I n  1946, the most radioactive residue (fused ear th  samples) from t h e  
Trini ty  T e s t  S i t e  crater was placed i n  ten l a rge  galvanized garbage 
cans and s tored i n  an underground bunker south of the  T r i n i t y  Test 
Site. I n  1947 ,  a decision was ;made- t o  dispose of t h i s  material i n  
the  s a f e s t  and most economical‘manqgr consis tent  with t h i s  period of 
time. The cans, equipped w i t h  ; l i d s ,  were l e f t  i n  the  bunker which 
had concrete  s ides  and f loor  and w+s approximately 9 f e e t  deep. The 
bunker w a s  f i l l e d  with ear th  (sandy loam) and abandoned. 

.w 
I n  1967, consideration was b e h g  given t h i s  S i t e  as a &ocablqrwfur’’ -d * 
a National Monument and i t  w a s  :decided t o  dig up the buried material 
and remove i t  t o  Los Alamos fo r  s torage i n  our Waste Disposa l  area. 
The cans were r 
rums w u c h  wer P n one of our disposal p i t s .  

ed . $ . .  the:bunker and placed inside 55-gallon 
s ipped t o  TAf54 in Los Alamos where they are l o c a t e d  

:A 
E 

, 
I 

The cans were crusted with rust  on p a r t s  of the outer section of t h e  
containers, with some evidence.:of r u s t  oh the inner s u r f a c e ,  but  t h e r e  
was no indicat ion t h a t  the can# had been breached a f t e r  being burled 
for a period of twenty years. -‘The s o i l  a t  Tr in i ty  S i t e  is of a 
d i f f e ren t  composition than that found i n  t h e  v i c i n i t y  of Los Alamos 
and possibly more readi ly  penetrated by heavy r a i n f a l l .  
the cans a f t e r  evacuation are h a i l a b l e  i n  Group H-1  for observing t he  
weathering conditions produced’:in a twenty year span. 
pictures could be obtained f r d  Gr$!hp ISD-7. 

Pictures of 

Copies of t h e  

CDB : ed 

cc: F i l e  

: Charles D. Blackwell 

I .  

. .  

I 

! 
I 
! 
! 
! 

, 
I 

I 
I 
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ALAMOS SCIENTIFIC LABORATORY 

LO9 ALAMOS. NEW MEXICO 87544 . 
UNIVERSITY OF CALIFORNIA a 

OFFICE MEMORANDUM 
I Dean D. Meyer, Group Leader, H-1 DATE: April  13,  1972 70 

FROM , Carl Buckland, Leader, General Monitoring Section, H-1  

SUBJECT: ADDENDUM TO 4/10/72 MEMORANDUM "A-1 ION SOURCE TRITIUM RELeASE 
OF 2/1/72 .AT TA-35-27 

. ' SYMBOL r H-1 
, .  

. .  

I n  answer t o  your 4/11/72 question, "If mater ia l  went o u t  l a rge  exhaust 
duct o r  s m a l l  hood, what w a s  t he  average concentration yCi/ml over a 
.24-hour period? " 

I asked Vanner t o  attempt a determination. 
the probable f r e e  tritium gas was much less than 19 C i .  The neutron 
generator had t r i t i u m  adsorbed onto the  t i tanium coated inner w a l l s .  
Free t r i t i um gas is re leased and f i l l s  t he  tube under vacuum only during 
the hea t  made as  vol tage is  applied. Theoret ical ly ,  a l l  the  tritium 
returns  t o  t h e  t i tanium when the  voltage is shut  o f f .  I t  was  during 
t h e  zero heat  made t h a t  the tube l o s t  i t s  vacuum. From pressure readings 
observed during the  heatmade.and zero heat  made, A-1 bel ieves  t h a t  only 
a maximum of 10% of *e 19 Ci or 1.9 C i  could have been free for release 
during t h e  zero hea t  made. 

F i r s t  of a l l ,  he found t h a t  

Regardless of the opt imis t ic  probabi l i ty  above, it was assumed t h a t  a l l  
19 C i  w e r e  released t~ t he  room and t h a t  90% of t h e  a c t i v i t y  went o u t  
t h e  main ven t i l a t ion  exhaust and 10% out. through t h e  hood. 

The average concentration f o r  a 24-hour day, based on a 19 C i  release, 
was 7 . 1 ~ 1 0 ' ~  pCi/ml o r  less than 400 times the  non-occupational year ly  
average of 2x10". 

' 

4 

:," /?k lA  
Carl Ldl Buckland '. , 

. CB:ed 

Xc:  Dick S i e b e l i s t  (please a t tach  t h i s  copy 
t o  your log book entry 
on the  subjec t )  

Vanner Holmes 
F i l e  d 

I 

I 

I 

I 

! 
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TO : 

Thru : 

FROM I 

SU EJECT: 

SYMBOL I 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 DATE: October 12, 1971 

C a r l  Buckland, Leader, H-1 General Monitoring Section 

Charles D. Amies, H-1 General Monitoring Section (TA-35-27) 

MONAL REPORT 

@ 

H- 1 

As the Nuclear Safeguards Van project enters ' i ts  second year of f i e ld  
use, a review of the problems, successes and the goal for which this 
van was conceived is in order. 

Thus far, the goal to attain a capability for a mobile unit to do non- 
destructive assays of nuclear materials has been met. 
that were  conceived here have proven themselves in field locations 
around the country. An attached brochure explains the Safeguards Van, 
its mission and structure. It is hoped the techniques shown to the 
manufacturers will result in their incorporating similar procedures 
into their facilities. 

The techniques 

The planning to ensure safe operation of the van seems to  have been  
successful. Attachment 2 shows a Radiation Survey Plot,  done whi le  
the van was operating at maximum pulsed power. While water tank 
shields were in place no sample drums were on the conveyor trolley. 
The survey plot shows a l l  ba r r i e r  radiation levels to be 3 mrem/h  or 
below. Had the sample drums been in place on the t rol ley these levels 
would have been reduced. Radiation levels in the control console area 
w e r e  0.1 mR/h gamma and 0.4 mrem/h  neutrons. 

Approximately one half of the personnel assigned to A-1 have had at 
least one tour as a team member in the van. 
repor t s  and operating log entries, no case of over-exposure or  unex- 
pected hazards has been found. S. 0. P. Is used in operating the v a n  
assure a proper survey and erection of bar r ie rs  at the 2.5 mrem/ h 
level pr ior  to any established run. A breakdown in the vacuum s y s t e m  
interrupted a lower "Operational Level" survey. A scheduled departure  
for the Oak Ridge Laboratory in Tennessee allowed only time for 
essential repairs. Allowing for the reading obtained at maximum pulsed 
power, no problems are envisioned for  normal operating levels. Analy- 
sis of shield tank water samples presented to H-5 on February 8, 1971 
showed no radioactivity nor contaminants such a s  cesium-137, cobalt-60, 
potassium-40, etc. A copy of the H-5 report is supplied as Attachment 3. 

On the basis of film badge 
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The problem of tritium release is still present though not of a predict- 
able magnitude. Using a "Triton 955-B" and the Model 200  air sample r ,  



LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C A L I F O R N I A  

LOB ALAMOS. NEW MEXICO 87544 

TO: DATE: October 12, 1971 DeanD. Meyer, H-1 -2 

a check of an accelerator similar to the one in the van was made to 
determine the amount of tr i t ium released during a target charge 
sequence. 

Because the "Triton" was designed expressly for the detection of tri- 
tium the two did not agree. This test  demonstrated the inadequacy 
of the Model 200 air sampler for this purpose. A portable tr i t ium 
detector (Triton, Model 10 55-B) is being procured t o  monitor future  
target charges. Attachment 4 shows the results of the check made 
on the A-1 accelerator. 
Van S. 0. P. calls for each removed target to be sealed in a separa te  
2R container together with the rubber glove worn in the removal pro- 
cess. 
LASL; . 
it was no longer needed. 
of tritium exposure to the crew. 

The latest modification to the Safeguards 

These containers will  not be opened prior to their return t o  
The hood in  the van was removed after the last field t r ip  as 

This S. 0. P. change lessens the possibility 

The application and use of protective clothing and coverings have 
kept contamination to a minimum. A check of procedures used during 
local use indicate a good knowledge of safety procedures. 
of the van revealed no contamination prior to its recent departure. 
No contamination of the van has occurred thus far in  the field. Should 
this occur, it is the intent of the crew to utilize local decontamination 
crews to affect a cleanup. 

A survey  

It  is anticipated that the Safeguards Van will operate in the field for 
another two years before being phased out. 
any changes to procedures and equipment wi l l  be minor and should not 
detract from current safety standards. 

F r o m  this point forward, 

Charles D. Amies  

CDAljfh 

Attachments (4) 

Xc: Carl  Buckland, H-1 
Charles D. Amies 
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',OS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. NEW MEXICO 87504 

OFFICE MEMORANDUM 
TO . : E. E. Wingfield, Chief ,  Operations DATE: Jun.  28,  1971 

Branch, -0 

FROM : Dean D. Meyer, Group Leader, H-1 

SUBJECT SAFETY PROCEDURE: MONAL 

SYMBOL : H-1-71-168 

As requested i n  your memo of May 258 19718 we have tried t o  
o b t a i n  answers for your comments of A p r i l  1 2 ,  1971. The Mobile 
Nondestructive Assay Laboratory is n o t  a t  Los A l a m o s  and we 
have had t o  ob ta in  information from t h e  f i e l d .  

Sec t ion  A. Health P ro tec t ion  

I t e m  1. The neutron rate 1 5 '  from t h e  shield ( t h i s  is 
a t  t h e  exclusion g a t e  i n  t h e  van) w a s  computed to  be 1.7 
rnredh,  measured was 1.9 m r e d h .  The gamma a t  t h i s  point 
w a s  no t  computed, b u t  measured 0.3 mredh. Attached are 
copies  of surveys made by ope ra t ing  personnel  a t  Rocky F l a t s  
and Nat ional  Lead Company. A t  each l o c a t i o n ,  t h e  local health 
physics  people a r e  contac ted  and made aware gf t h e  radiat ion 
readings.  

I t e m  2. When t h e  u n i t  was first p u t  i n t o  ope ra t ion ,  ground 
s c a t t e r  w a s  found a t  the console ,  a d d i t i o n a l  s h i e l d i n g  w a s  
added, and the  dose r a t e  a t  t h e  console  now measures 1.9 
m r e d h  neutrons and no detectable gamma. 
a d d i t i o n a l  s h i e l d i n g  is ind ica t ed  and t h e  cost of a d d i t i o n a l  
sh ie ld ing ,  has  not  been est imated at t h i s  t i m e .  

We do n o t  b e l i e v e  

Item 3. The f i l m  badge worn by t h e  ope ra t ing  personnel  
provides for x- or  gamma r a y  and neutron dose measurements. 
Severa l  p o r t a b l e  survey instruments  for gamma and neut rons  
a r e  with the  u n i t .  

I t e m  4. Target Changing. Rubber g loves  are worn. The 
t a r g e t  i s  he ld  with one gloved hand whi le  t h e  o t h e r  gloved 
hand t u r n s  t h e  f i r s t  glove i n s i d e  out over t h e  t a r g e t  and . 
then  t h e  t a r g e t  is immediately placed in a DOT 2R metal  
conta iner .  A model T-200 t r i t i u m  s n i f f e r  i s  used for de- 
. t e c t i n g  airborne t r i t i u m  and gross s u r f a c e  contamination. ' 

The T-200 is also used dur ing  o i l  changes. There has been 
no i n d i c a t i o n  of t r i t i u m  i n  t h e  a i r .  P r e c a u t i o n s  seem t o  
be adequate as measured by t r i t i u m  u r i n e  ana lyses  of samples 
submi t ted  by ope ra t ing  personnel .  

I t e m  5 .  S o . f a r ,  no t r i t i u m  r e l e a s e s  have been detected, 
but a s  ind ica t ed  i n  my letter of May 28,  1971, the i n s t r u -  
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(c, ALAMOS SCIENTIFIC LABORATORY 
UNlVeRslTY OF CALIFORNIA 

LO8 ALAMOS. N E W  MEXICO 87564 

OFFICE MEMORANDUM 
TO H-1 General Monitoring Section F i l e  DATE: January 3,  1973  

C a r l  Buckland, Leader, General Monitoring Section, H - 1  
Dean D. Meyer, Group Leader, H-1 b'm And 

FROM I Robert J. E l l i o t t ,  General Monitoring Section, H-1 

SUBJECT: TA-46 MONTHLY REPORT - DECEMBER 1972 

Alton J. Patrick, N-5, brought some Arc0 i r r ad ia t ed  c e r d c  samples to 
Larry Hupke, N-7, t o  be photographed. The highest  reading of any of  
the p i eces  was 1.7 r/hr on t h e  Model 414 instrument. . T h e  pieces were 
dye penetrated and then photographed, a l l  done with the u s e  of tongs, 
and the two people received negl igible  exposure. 
badges and glasses and Patr ick wore a dosimeter plus a TLD r i n g  badge. 

Both men wore body 

Jack Aldridge of L-3 received the Thulium source irradiated i n  the 
O.W.R. Ellery Storm and I examined the  source f o r  q u a n t i t y  of radia- 
tion and contamination. 
gama o n  contact on the  PIC-6 meter and swiped 7 . 5  m r / h r .  
w i l l  be used i n  conjunction with a laser experiment. L-3 has  a seven 
foot handle made t o  use on the source. 
beta a t  the  end of t h e  source handle, El lery found 200 rnr/hr. 
suggestions were made i n  regard t o  handling and in se r t ion  of the  source 
into the dovetailed assembly for  use i n  the laser. 
be on hand when the  source is inser ted o r  taken out of t h e  experiment. 
There is a high probabi l i ty  t h a t  there w i l l  be some b e t a  contamination 
i n  handling t h i s  source. 
c losely checked; however, exposure will be kept  t o  a m i n i m u m  since 
Jack Aldridge w i l l  be the only person using the source. 
of t h e  people (2)  w i l l  be o u t  of the  area when it is b e i n g  taken o u t  
of t h e  p ig  and inser t ion  being made. 

The source read as high as 200 r/hr beta  + 
T h i s  source  

I n  checking t h e  amount of 
Many 

Beta  m e t e r s  w i l l  

A l l  areas and personnel w i l l  have t o  be 

The remainder 

The remainder of this period a t  TA-46 w a s  spent  i n  normal rout ine w o r k .  
A l l  Scott A i r  Paks and air breathing devices were checked. 
and s t a t i o n a r y  monitoring equipment w a s  checked and seven bags of 
contaminated laundry were checked and tagged. 
for TA-50, Si t e  shop and outs ide shops. 
being s e n t  fo r  r epa i r ,  also salvage and equipment used w i t h i n  the 
TA-46 area.  Three boxes of contaminated trash were s e n t  out. Bi-monthly 
u r i n e  samples were taken with negl igible  r e su l t s .  Incorning and outgoing 
shipments were monitored and properly tagged. 

Portable  

Equipment w a s  checked 
Pumps were checked before 

R o u t i n e  weekly stack air samples were taken with the fo l lowing  r e s u l t s :  

There w e r e  three sampling periods to report .  

Room 8 ,  Bldg. 1 - A t o t a l  of 2 d/m/M3 f o r  the e n t i r e  period, w i t h  
an average of less than 1 d/m/M3 . 
1 d/m/M3 f o r  the period of 12/4/72 t h r u  12/11/72. 

A high of 
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S ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA e LOS ALAMOS. NEW MEXICO 87544 

DATE: January 3 ,  1972 2 H-1 G e n ' l  Mon. Section F i l e  - -  TO: 

T e s t  C e l l  #4, Bldg. 16 - A t o t a l  of 4 d/m/M3 for the e n t i r e  
period, w i t h  an' avera e of 1 .3  d/m/M3 # 

12/4/72 th ru  12/11/72. 
and a high of 3 d/m/M s for the period 

Tes t  C e l l  #1, Bldg. 16 - A t o t a l  of 34 d/m/M3 f o r  the e n t i r e  
period, with an average of 11.03 d/m/M3. 
A high of 22 d/m/M3 - 11/27/72 t h r u  
12/4/72. 
thru 12/18/72. 

A low of 0 d/m/M3 - 12/11/72 

Rooms 103 & 168, Bldg. 31 - A total of 1 d/m/M3 f o r  the e n t i r e  
period, with an average of -3 d/m/M3. 

The ac t ion  t o  be taken on the  stack sampling of Room 170 has been p u t  
in to  t h e  hands of our very own able bodied s tack  sampling expert 
Vanner Holmes, Jr. He has already made some effort to correct the 
problems concerning t h i s  sampler. 

;&q f l .  &$&a 
Robert J. E l l i o t t  

NE: ed 

XC: R.J. E l l i o t t ,  H-1 
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S ALAMOS SCIENTIFIC LABORATORY ." UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
H-1 General Monitoring Section F i l e  DATE# November 2, 1972 TO 

ThruQ,: Carl Buckland, Leader, General Monitoring Section, €I-1 
And 9: Dean D. Meyer, Group Leader, H-1 dn'l 

FROM Robert J. E l l i o t t ,  General Monitoring Section, H-1 

Alton J. Patr ick,  N-5, has been working w i t h  i r rad ia ted  ceramic 
specimens from Arco. The pieces have read as high as 3 R / h r  on con tac t ,  
beta+gamma, with a PIC-6 instrument. P a t  is checking the d e t e r i o r a t i o n  
of the  pieces with high temperatures i n  a small furnace. H e  i s  wearing 
a r ing  badge and a body fi lm badge. 

CNC-4 i s  s t i l l  having x-rays of welds f o r  the Carbon-13 .experiment i n  
Building 88. 
month a t  TA-46. 

There w e r e  no unusual incidents  for the remainder of the 

Routine monitoring of a l l  the areas w a s  completed. Bi-monthly urine 
samples w e r e  col lected with a l l  negative r e s u l t s .  Six boxes of con- 
taminated t r a s h  were disposed of i n  t h e  contaminated dumpster. Four 
bags of laundry w e r e  sent  t o  the contaminated laundry. A l l  portable 
and s ta t ionary  monitoring equipment w a s  checked for  operat ion.  S c o t t  
a i r  paks and o the r  a i r  breathing devices were checked for operation. 
Salvage and outgoing and incoming shipments w e r e  checked and properly 
tagged. Equipment from the S i t e  shop w a s  checked and s e n t  t o  Decon- 
tamination f o r  cleanup. 

Routine weekly s tack a i r  samples were taken, with the fol lowing r e s u l t s :  

T e s t  C e l l  #1, Bldg. 16 - 5 samples collected w i t h  a high of 
2 d/m/M3, 10/24/72 t h r u  10/30/72, an average of 
1 d/m/M3 f o r  t he  period. 

T e s t  C e l l  #4, Bldg. 16 - 5 samples col lected with a h igh  of 
2 d/m/M3, 10/16/72 t h r u  10/24/72, an average of 
1.25 d/m/M3 for the  period. 

Rooms 103 and 168, Bldg. 31 - 5 samples col lected,  a l l  0 d/m/M3. 

W e  have begun weekly sampling i n  Room 8, Bldg. 1 stack as of 10/30/72. 

Y Robert J. E l l i o t t  

RJE : ed 

Xc: R.J. E l l i o t t  



ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LO8 ALAMOD. N E W  MEXICO 87544 

OFFICE MEMORANDUM 
Carl Buckland, Leader, Gen'l Monitoring Section, DATE: October 3, 1972 

H-1  
/ 

Thru 
Thru .&$harles  D. Blackwell, A l t .  Leader, Gen'l Monitoring Sec t ion ,  H-1 
FROM I Robert J. E l l i o t t ,  General Monitoring Section, H-1 

: Dean D. Meyer , Group Leader, H-1 ,&im 
/ 

SUBJECT: TA-46 MONTHLY REPORT - SEPTEMBER 1972 
Reviewedllab Counsel 

SYMBOL: H-1 

The x-ray of welds on the pipe t o  be p u t  i n t o  t h e  holes f o r  CNC-4, 
Building 88, has begun. 
A memo was wr i t ten  i n  regards t o  the  rad ia t ion  findings dated 9/28/72. 
The T.L.D.s t h a t  were planted on t h e  lasers and high vo l t age  machines 
i n  the TA-46 area were a l l  negative readings w i t h  the except ion of one 

Several welds and x-rays per day are made. 
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planted on the  e a s t  s ide  of t h e  Lepel u n i t  i n  Room 102, Building 1. 
Total accumulated m r  was 32. 

Surveys were made around the  new Febatron acquired by I,-3 

I 

- 1  
i 

and f i l m  1 
badges and T . L . D . s  were planted around the area. A report was written. I 

On Thursday, September 28, Roy Norris of N-7 encountered a sp i l l  of 
235U i n  t he  tower control l ing the s tack f o r  T e s t  Cell #4, Building 16. 
A memo dated 9/28/72 was wri t ten and d i s t r ibu ted .  

Routine monitoring was done f o r  the remainder of the period. Incoming 
and outgoing shipments were surveyed. Equipment for  salvage,  instrument  
repair ,  S i t e  Shop and f o r  t h e  Decon. Lab. was monitored. A l l  p o r t a b l e  
and s ta t ionary  monitoring equipment w a s  checked for  correct operat ion.  
Supplied a i r  and Scot t  a i r  paks were checked f o r  operation. 
metals were checked f o r  possible rad ioac t iv i ty .  Six bags o f  conta- 
minated laundry were monitored, tagged and sen t  out. Nine boxes of 
contaminated t r a sh  were sen t  out f o r  bu r i a l .  
were s u h i t t e d ,  with no s igni f icant  counts being detected. One s p e c i a l  
room air  sample was taken i n  Test C e l l  #1 for  a 235U run. 
were 20 d/m/M3. 

Precious 

Bi-monthly u r i n e  samples 

The r e s u l t s  

Three weekly samples were taken during this period f o r  T e s t  C e l l  #1, 
Building 16, with the  following r e s u l t s :  

1 d/m/M3 average. A l l  samples w e r e  1 d/m/M3. 

Three weekly samples were col lected from T e s t  C e l l  #4 s t a c k  w i t h  the 
following r e s u l t s  : 

The average w a s  6 d/m/M3 with a high of 11 d/m/M3 f o r  t he  9/8 t h r u  
9/15 period. 

Three weekly samples were collected from Rooms 103 and 168, Building 31, 
a l l  showing 0 d/m/M3. 

No act ion has been taken on the stack f o r  Room 170, Building 31. This 
was reported i n  May, 1972. y"r&,tB- 

Robert J. l l i o t t  RJE: ed 
Xc: R.J. E l l i o t t  



S ALAMOS SCIENTIFIC LABORATORY e UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO 3 H-1 General Monitoring Section F i le  DATE: September 6 ,  1972 
Thru Carl Buckland, Leader, General Monitoring Section, H-1 
And ’ Dean D. Meyer, Group Leader, H-1 

Charles Blackwell, A l t .  Leader, General Monitoring Sect ion,  H - 1  
Robert J. E l l i o t t ,  General Monitoring Section, H-1 

SUBJECT: TA-46 MONTHLY REPORT - AUGUST 1972 ReviewedllabCounsel 
Publicly Re\e77[&,3 

SYMBOL: H-1 

L-3 has  purchased a Febratron t o  use i n  conjunction w i t h  some of t h e i r  
experiments w i t h  lasers .  TLDs and f i lm  badges have been p lan ted  around 
and near  the a reas  where it w i l l  be used. When the new machine becomes 
operable, w e  w i l l  be called upon t o  make some surveys. 

There is no outside-the-area ac t iv i ty  t o  report  for  t h i s  p e r i o d  and o n l y  
routine monitoring of incoming and outgoing shipments. All portable  and 
s ta t ionary  survey instruments were checked f o r  operation; also supplied 
a i r  equipment. Salvage, precious metals, vacuum pumps f o r  instrument 
repa i r ,  and equipment for decontamination and cleanup w e r e  monitored. 
Six bags of d i r t y  laundry were monitored, tagged and sent out .  
u r i n e  samples w e r e  taken with no s ign i f i can t  count being detected. 

Bi-monthly 

Twenty da i ly  a i r  samples were taken during 7/13/72 thru 8/14/72 i n  Roorns 
8 and 100, Bldg. 1, with the following r e su l t s :  

2 d/m/M3 i n  Room 8 on 7/25/72 f o r  a high. 
Room 100. 
below 1 d/m/M3. 
a lso.  

0 d/m/M3 for 
A t o t a l  of 6 d/m/M3 f o r  Room 8 o r  an average 

Room 100 had an average below 1 d / m / M 3  

Weekly air samples were taken from the  s tacks of the fol lowing areas: 

T e s t  C e l l  #1, Bldg. 16 - 5 d/m/M3 during period of 7/10/72 
through 7/17/72 ‘for a high. 5 samples were co l lec ted  wi th  
an average of 1 d/m/M3. 

T e s t  C e l l  #4, Bldg. 16 - 4 samples were collected,  wi th  a 
high of 120.5 d/m/M3 during the  period of 7/10/72 through 
7/17/72. 31.5 d/m/M3 average. 

Rooms 103 and 168, Bldg. 31, show 0 d/m/M3 for  the ent i re  
report ing period of 7/17/72 through 8/25/72. 

No act ion has been taken on the  problem with air  stack sampling for 
Room 170, B l d g .  31. 

Robert J . y E l l i o t t  

M E  : ed 

Xc: R.J. E l l i o t t  



OS ALAMOS SCIENTIFIC LABORATORY 0 UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO I H-1 General Monitoring Section F i l e  DATE: August 17, 1972 

a r l  Buckland, Leader, General Monitoring Section, H-1 
:g$Eh a l e s  D. Blackwell, A l t .  Leader, General Monitoring Sect ion,  H-1 
And Dean D. Meyer, Group Leader, H-1 

FROM I Robert J. E l l i o t t ,  General Monitoring Sect ion,  €I-1 

SUBJECT: TA-46 MONTHLY REPORT - JULY 1972 

SYMBOL: H-1 
' -Y 

ReviewedILab Counsel 
Publicly Releasable 

P 
On July 14, an incident  occurred involving pieces  of equipment falling 
off t h e  truck bound for TA-46. This w a s  wr i t t en  in to  a memo to  Dean 
on the  same date. This is t h e  only outs ide act ivi ty  to r e p o r t  from 
TA-46 other than rout ine monitoring f o r  t h i s  reporting per iod.  

Two boxes of radioact ive t r a sh  were sent out  f o r  burial .  Portable  and 
permanent instruments were checked f o r  proper operation ; a l s o  suppl ied  
a i r  equipment. 
tagged. Salvage equipment for s i te  shop, precious metals, vacuum pumps, 
and pieces  f o r  decontamination cleanup w e r e  monitored.. Five bags of 
di r ty  laundry w e r e  monitored, tagged and sen t  out.  Bi-monthly u r i n e  
samples were submitted w i t h  no s ign i f i can t  count being de tec ted .  

Incoming and outgoing shipments were monitored and 

Daily air samples w e r e  taken i n  Rooms 100 and 8 ,  Bldg. 1, W i t h  the 
following r e s u l t s  : 

9 samples taken f o r  Room 8 with a high of 5 d/m/M3 on 7/6/72. 
A t o t a l  of 1 2  d/m/M3 f o r  the sampling period or  an average 
of 1.3 d/m/M3 f o r  Room 8 .  

9 samples w e r e  taken f o r  Room 100, with a high of 11 d/m/M3 
on 7/6/72. 
average of 1.5 d/m/M3 for Room 100. 

A t o t a l  of 13 d/m/M3 f o r  sampling period or an 

Weekly a i r  samples were taken from the  following s t a c k s :  

6/19/72 through 7/5/72 - a t o t a l  of 4 d/m/M3 w i t h  a h i  h of 

T e s t  C e l l  #1, Bldg. 16. 

6/19/72 through 7/5/72 - a t o t a l  of 143 d/m/M3 w i t h  a high 
of 99 d/m/M3 on 6/19/72 - 6/26/72. 
for Test C e l l  #4, Bldg. 16. 1 

For Rooms 103 and 168, Bldg. 31, starting.6/21/72 through 
7/10/72 - 0 d/m/M3. 

3 d/m/M?on 6/19/72 - 6/26/72. An average of 1.3 d/m/M 3 fo r  

An average of 77 d/m/M3 

S t i l l  no action on the  problem with a i r  s tack sampling for  Room 170, 
Slag- 31. -- 
R J E : e d  
XC: R.  J. E l l i o t t  
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@S ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 ALAM08. NEW M E X I C O  87S44 

OFFICE MEMORANDUM 
TO : H-1 General Monitoring Section F i l e  DATE: July 7 ,  1972 

Thru ; Dean D. Meyer, Group Leader, H-1 Nd- 
AndA -Charles  D. Blackwell, A l t .  Leader, General Monitoring Sec t ion ,  H-1 
And f C a r l  Buckland, Leader, General Monitoring Section, H - 1  

FROM , Robert J. E l l i o t t ,  General Monitoring Section, H-1 

SUBJECT: TA-46 MONTHLY REPORT - JUNE 1972 

SYMBG. H-1 

I 
i 

I 

i 
I 

! 
I 

I I 
I 
I 
i 

ReviewedlLab Counsp I :? , 

Publicly Releasable+ $b' 
- 1  

There w e r e  no unusual incidents  i n  the  TA-46 area t h i s  month and r o u t i n e  
monitoring w a s  carr ied out. 

i 
I 

Eight boxes of radioactive t r a s h  were sen t  out f o r  bu r i a l .  Portable and 
permanent instruments were checked f o r  proper operation and supplied air 
equipment w a s  checked. Incoming and outgoing shipnents w e r e  monitored 
and tagged. Salvage, equipment f o r  instrument repa i r ,  p rec ious  metals  
and p a r t s  f o r  the  S i t e  shop, along with pa r t s  f o r  o f f - s i t e  shops were 
monitored and tagged appropriately. Pieces of equipment w e r e  s en t  to 
Decontamination fo r  cleaning. 
and sen t  out. 

Seven bags of d i r t y  laundry were tagged 
Bi-monthly ur ine  samples were taken with nega t ive  r e s u l t s .  

Special room a i r  samples are  being taken i n  F i l  C r i s s ' s  a r ea ,  Room 188, 
Bldg. 1, and Gordon Hoffman's area, Room 8 ,  Bldg. I. These w e r e  reques ted  
by El le ry  Storm i n  h i s  repor t  to Dean Meyer. 
have been reported so f a r  beginning on 6/21/72 and 6/22/72, with n e i t h e r  
of t h e  two being over 2 d/m/M3 f o r  e i t h e r  day. 
i n  the spec i f ied  areas per E l l e ry ' s  report .  These w i l l  b e  l e f t  for  a 
period of  t w o  or three months. 
three weekly air samples taken from the  other  sampling s t a t i o n s .  
these per iods,  from 5/30 through 6/5, w a s  l o s t  so there  were no r e s u l t s  

I 
I have t w o  r e s u l t s  t h a t  

TLDs have been p l an ted  

During t h i s  reporting period, there  w e r e  
One of 

t o  report f o r  t h i s  week. 

Test C e l l  #1, Bldg. 16 - 
~n average of 1 d / m / ~ ~ .  

T e s t  C e l l  #4, Bldg. 16 - 
155 d/m/M3 - an average of 
6/22 sampling period. The 
pipes and relocating the f 

2 samples - 5/22/72 thru 6/21/72 - 2 d/m/M3 - 

2 samples - 5/22/72 thru 6/21/72 - a high of 
155 d/m/M3. This occurred d u r i n g  the 6/5 thru 
people i n  the  T e s t  C e l l  #4 area were changing 
l t e r  to a d i f f e ren t  point,  t h u s  dis turbing t h e  

contaminates i n  the exhaust pipes. 
reading. 

This w a s  the reason for such a h i g h  

Rooms 168 and 103 i n  Bldg. 31  had t w o  samples each from 5/22/72 thru 
6/21/72, with 0 d/m/M3 f o r  r e su l t s .  

S t i l l  no reports  from anyone i n  regard t o  air sampling Room 170 s tack.  

P u j .  -& 
Robert J. E l l i o t t  

W E :  ed 

Xc: R.J. E l l i o t t  



OFFICE MEMORANDUM 
TO , H-1 General  Monitoring Section F i l e  DATE1 June 2,  1972 

Dean D. Meyer, Group Leader, H-1 
Charles D. Blackwell ,  A l t .  Leader, General Monitoring Sec t ion ,  H-1 

And Carl Buckland, Leader, General Monitoring Section, 13-1 
FROM E;&- : Robert J. E l l i o t t ,  General Monitoring Section, H-1 

SUBJECTT: TA-46 MONTHLY REPORT - MAY 1972 

SYMBOL I H-1 Putdiciy 
Reviewed/Lab Couns 

There w e r e  no unusual incidents  i n  t h e  TA-46 area  t h i s  month and r o u t i n e  
monitoring was carried out. 
together  reviewing the area for rad ioac t iv i ty ,  SOPS, etc. H e  w i l l  w r i t e  
t h i s  survey i n t o  a memo t o  Dean shortly.  

El lery Storm and I spent s e v e r a l  days 

Five boxes of radioactive t r a s h  were sent  ou t  f o r  bu r i a l .  
permanent instruments were checked f o r  proper operation and supplied air 
equipment was checked. Incoming and outgoing shipments w e r e  monitored 
and tagged. Salvage, equipment f o r  instrument repa i r  and parts for s i t e  
shop, along w i t h  par ts  f o r  o f f - s i t e  shops, w e r e  monitored and tagged 
appropriately. Pieces of equipment w e r e  s en t  t o  Decontamination f o r  
cleanup. 
urine samples were taken with no s ign i f i can t  count being detected. 
Weekly air samples were taken from the  following rooms w i t h  these results: 

Portable and 

Six bags of d i r t y  laundry w e r e  tagged and s e n t  out. Bi-monthly 

Test C e l l  #1, Bldg. 16 

3 samples were taken, beginning 4/24 through 5/22. 
three. 

0 d/m/M3 for a l l  

T e s t  C e l l  #4, Bldg. 16 

3 samples were taken beginning 4/24 through 5/22. 
period 5/1 through 5/15. 

1 d/m/M3 during the 
The remainder were 0 d/m/M3. 

Rooms 103 and 168, Bldg. 31 

Three samples were taken with 0 d/m/M3. 

There is  still  no word from H-5 regarding the  sampling of t h e  stack in 
Room 170, Bldg. 31, t h a t  was brought t o  Blackie 's  a t t e n t i o n ,  who i n  t u r n  
presented the  problem t o  H-5. 

-+ -& 
Robert J. E l l i o t t  
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ALAMOS SCIENTIFIC LABORATORY 

LO8 ALAMOS. NEW MEXICO 87844 
* UNIVERSITY O P  CALIFORNIA 

OFFICE MEMORANDUM 
TO c Carl Buckland, Leader, General Monitoring Section, DATE: May 4, 1972 

H - 1  

FROM : Robert J. E l l i o t t ,  General Monitoring Section, H-1 

SUBJECT: TA-46 MONTHLY REPORT FOR APRIL 1972 

SYMBOL : H-1 
ReviewedILab Counsel 
Publicly Releasable 

9 q 0 3  

Routine monitoring of a l l  areas  was done f o r  the  April period. Eight 
boxes of contaminated t rash were.sent ou t  f o r  burial .  

----ad- po r tS t3 r i " rumEP~were -  -c~e~ked.pplzed~~eqniFaaent-was - - - 
checked. Shipments, incoming and outgoing, w e r e  monitored and tagged. 
Precious metals, salvage, equipnent for  instrument repair, and p a r t s  
f o r  site shop were monitored and tagged. 
to decontamination for cleanup. Six bags of d i r t y  laundry w e r e  sent 
out and tagged. 
count being detected. Weekly air  samples were taken from the following 
rooms with these re su l t s :  

A l l  permanent 
.- ----. 

Pieces of equipment were sent 

Bi-monthly u r ine  samples were taken wi th  no s i g n i f i c a n t  

T e s t  C e l l  #1, Bldg. 16 

4 samples taken s t a r t i n g  3/27/72, ending 4/24/72. 
a high of 2 d/m/M3. 

4/3/72 t h r u  4/10/72 - 
0 d/m/M3 for  other th ree  periods. 

T e s t  C e l l  #4, Bldg. 16 

4 samples taken s t a r t i n g  3/27/72, endin 4/24/72. 4/10/72 thru 4/17/72 
a high of 2 d/m/M3. 
average of less than 1 d / m / ~ ~ .  

9 A t o t a l  of 3 d/m/M .for sampling per iod  with an 

4 samples taken s t a r t i n g  3/27/72, ending 4/24/72. On 4/3/72 t h r u  
4/10/72, 4 d/m/MJ f o r  Room 103, Bldg. 31. 
were 0 d/m/M3. . 

4 samples taken s t a r t i n g  3/27/72, ending 4/24/72. 
Roam 168, Bldg. 31. ' 

3 samples w e r e  taken from the stack of Roam 170, Bldg. 31. 
Sampling period 3/27/72 thru 4/17/72. 
stack w a s  noticed t o  have moisture i n  the sampling head ' tubing and 
sampler i t se l f .  Since they are blowing steam out  of the s t a c k  from 
Roam 170, w e  are pul l ing moisture i n t o  the  whole sampling system. 
This malfunction was brought t o  the a t t en t ion  of C.D. Blackwell who 
i n  turn is giving t h e  problem to H-5. 
are being taken from t h i s  stack. 

The remainder of samples 

A l l  0 d/m/M3 for 

A l l  0 d/m/M3.. 
The sampler p u l l i n g  from t h i s  

A t  the  present time, no samples 

Robert J Y  E l l i o t t  

RJE : ed 

X c :  R . J -  E l l i o t t  
. -  
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TO a 

FROM I 

' SU BJ E a: 

SYMBOL I 

LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS, NEW MEXICO 87848 

OFFICE MEMORANDUM 
Buckland, Leader, Gen'l Monitoring Sect ion,  DATE: January 7, 1972 - -  

€I-1 

Robert J. E l l i o t t ,  H-1  

TA-46 MONTHLY REPORT FOR DECEMBER 1971 

H-1 

Reviewed/Lab Counsel 

! 

No unusual happenings t o  report  f o r  t h i s  period - rou t ine  work. 

A l l  po r t ab le  and 8 ta t ionary monitoring equipment was checked and 
found t o  be working s a t i s f a c t o r i l y .  Scot t  air paks w e r e  checked 
and so i n i t i a l e d .  Six bags of contaminated laundry w e r e  monitored 
and tagged. Routine bi-monthly u r ine  samples were taken with no 
s ign i f i can t  count being detected. 
in to  the s i te  shop were monitored and tagged. 

Salvage and equipment going 

Three weekly air samples w e r e  taken from T e s t  C e l l  111, Bldg. 16 
and Rooms 103 and 168, Bldg. 31. For Test C e l l  #1, Bldg. 16, t he re  
w a s  a to t a l  of 11.15 d/m/m3 o r  an average of 3.7 d/m/m3. 
w a s  during the  period of 12/20 through 12/27/71, (6 d/m/m3). 
Rooms 103 and 168 had 0 d/m/m3 for t h e  period. 

The high 
Both 

P&): - 
Robert J. E l l i o t t  
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LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

Lo9 ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
: Carl Buckland DATE: November 2,  1971 

ReviWedlLab Cdunsel 

9 TO 

FROM I Robert E l l i o t t  

SUBJECT: TA-46 MONTHLY REPORT (OCTOBER 1971) 

SYMBOL I H-1 

Time was spent a t  the E-P-A and LAMPF areas t h i s  month. No unusual 
happenings t o  repor t  t h a t  may have gone outside the  t h e  TA-46 area. 

Surveys of a l l  portable  and s ta t ionary  monitoring equipment w a s  made. 
A l l  Scot t  a i r  paks were checked. Four boxes of contaminated t r a s h  w e r e  
disposed of i n  the  dumpster. Four contaminated laundry bags w e r e  
monitored and so tagged f o r  the  laundry. Routine bi-monthly u r i n e  
samples were col lected with no s ign i f i can t  count being detected.  
and equipment going i n t o  the  s i t e  shop were monitored and so tagged 
along with equipment t o  decontamination. Three a i r  samples w e r e  taken 
during t h i s  period f o r  test  ce l l  b l  bldg 16 and rooms 103 and 168 
bldg 31. From 9-27 through 10-18-71 there  w a s  a high of 1 d/m/m3 
for  test cel l  I1 bldg 16, .33 d/m/m3. 

Salvage 

k u  a& 
Robert E l l i o t t  

RE/jfh 

! 

, 
I 



A LAMOS SC I ENTl F IC L A  BO R ATORY @ UNIVERSITY OF CALIFORNIA 
LO8 A U M O S .  NEW MEXICO 87544 

OFFICE MEMORANDUM 

TO : Carl Buckland, H-1 DATE: September 2, 1971 

SUBJECT: August 1971 Monthly REport 

SYMBOL : H-1 Rsviewed/Lab Counsel 
PubHcly RelyablTD3 

No unusual happenings to  report  from TA46 f o r  t h i s  p a r t i c u l a r  period. 
Routine monitoring of a l l  areas accomplished t h i s  month. A l l  p o r t a b l e  
and s ta t ionary  monitoring equipment w a s  checked. 
(Scott a i r  paks, etc.) was checked. Since the Zia Str ike,  I have re- 
cords of only 5 boxes of t rash  f o r  disposal.  Three bags of contaminated 
laundry were checked and so tagged. 
were taken with no s igni f icant  count being detected.  
equipment going i n t o  the  s i t e  shop w e r e  checked and tagged. 
w a s  spent  a t  LAMPF and EPA during t h i s  period. 
wastaken i n  room 100 of Bldg. 1. f o r  F i l  C r i s s  around the exhaust of 
h i s  furnace with negative resu l t s .  B i l l  Goode and I checked a Febetron 
electron beam source a t  TA46-24 on August 2 4 ,  1971. B i l l  wrote  a report 
that  is i n  the H-1 f i l e .  Three weekly stack a i r  samples w e r e  c o l l e c t e d  
from rooms 103, 168, and test  ce l l  #l Bldg. 16 stacks w i t h  t h e  fo l lowing  
r e su l t s .  The reporting period was from 8-9-71 through 8-30-71. T e s t  
cel l  B 1 Bldg. 16 had a t o t a l  of 4 d/m/m3 w i t h  an average 1.33 d/m/m3 
and a high of 2 d/m/m3 . The stack samples for 103 + 163 indicated 0 
d/m/m3 f o r  the  e n t i r e  period. 

A l l  air equipment 

Routine bimonthly urine samples 
Salvage and 

One special a i r  sample 
Some t i m e  . 

Bob E l l i o t t  

BE/nr 

I 
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1) ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB ALANOS. NEW MEXICO 87540 

TO 

Thru : 

FROM : 

SUBJECT: 

SYMBOL : 

OFFICE MEMORANDUM 

q a r l  Buckland, General Monitoring Section DATE: August 9, 1971 

Dean D. Meyer, Group Leader, H-1 

Robert E l l i o t t ,  H-1 General Monitoring Section (TA-46) @%Lo (rcw 1 
ReviewedLab Counsel TA-46 MONTHLY REPORT (JULY 1971) 

H-1 Publicly Releasable //e3 
Dick P h i l l i p s  of N-5 cut and counted some i r rad ia ted  p i e c e s  of heat  pipe 
from Idaho Fa l l s .  
rad ia t ion  w a s  detected on h i s  dosimeter. This work was repor ted  i n  t h e  
notebook t o  Leo Chelius Since it 'involved work outside of- TA-46. N o  o t h e r  
s ign i f i can t  outs ide work t o  report t h i s  month. 

The highest  reading w a s  1750 mR/h beta+gamma. No 

Routine monitoring of a l l  areas w a s  accomplished. 
portable  and s ta t ionary monitoring equipment. 
checked. 
with the  contaminated trash disposal. 
were tagged and sen t  out. 
w i t h  no s ign i f i can t  count be ing  detected. 
the s i te  shop and t o  Decontamination Section were monitored and tagged. 
Three weekly a i r  samples w e r e  taken from the stacks i n  Test C e l l  #1, Bldg. 16  
Room 168 and ROom'103 of Bldg. 31. These samples were taken  from J u n e  28 
through August 1, 1971. Total  dis/min-m3 f o r  Tes t  Cell #1, Building 16  w a s  
9 dis/min-m3, with an average of 3 dis/min-m3. 
(July 28 through August 2 ) .  Nothing was detected on the samples f r o m  Rooms 
168 and 103, Building 31. 

Surveys were made of a l l  
A l l  Sco t t  A i r  Paks w e r e  

Since Z i a  has been on s t r i k e  it has been d i f f i c u l t  to  keep up 
Three contaminated d i r t y  laundry  bags 

Routine bi-monthly urine samples were s u b m i t t e d  
Salvage and equipment go ing  i n t o  

The high w a s  7 dis/min-m3 

Lb 
Robert E l l i o t t  

RE/tcb 

Xc: R. E l l i o t t  
F i l e  thru C .  Blackwell 
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TO 

L ~ L A M  OS sc I ENTI F IC LA BO R ATO RY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87844 

OFFICE MEMORANDUM 

July 8 ,  1971 Carl Buckland, Leader, H-1 General Monitoring DATE: 

Thru : Dean D. Meyer, Group Leader, H-1 

FROM : Robert E l l i o t t ,  H-1 General Monitoring Section 

SUBJECT: TA-46 MONTHLY REPORT (JUNE 1971) 

SYMBOL : H-1 

ReviewedLab Counsel 
PubHcly Releasable 

More time was spent  i n  the EPA and LAMPF areas  than a t  TA-46 t h i s  
month. .- Routine monitoring -of a l l  areas  wi-thin the-s-ite -was-  ficcornplished. 
Shipments of radioactive and unloaded materials both incoming and out- 
going w e r e  monitored. Salvage, d i r t y  laundry bags, furnace pa r t s  for t h e  
area shop, furnace parts f o r  H-1 Decontamination, vacuum pumps fo r  instru- 
ment r e p a i r  were a l l  monitored and tagged. 
col lected with negative r e su l t s .  Seven boxes of contaminated t r a s h  w e r e  
sent out .  
check of a l l  supplied a i r  equipment and hand counters was made. People 
t ransfer r ing  i n t o  other groups and leaving the  p ro jec t  had equipment t o  
be monitored. N o  special  problems i n  the TA-46 Groups either wi th in  t h e  
s i t e  or  going ou t  of the s i te  i n t o  other areas.  There w e r e  f i f t e e n  
samples col lected from the s tack i n  Test C e l l  #l, Buildin 16, w i t h  a n  
average of 7.67 dis/min-m3. The high was 40.16 dis/min-m' on June 17. 
The stack samples f o r  Rooms 103 and 168 respectively read 0 dis/min-m3 
(nine samples each).  Some of these samples collected w e r e  run fo r  one 
week. 

Routine u r ine  samples w e r e  

Five bags of d i r t y  laundry were monitored and tagged. Monthly 

,-i.Jf- &-z- 
R o b e r t  E l l i o t t  

RE/tcb 

Xc: R. E l l i o t t  
F i l e  thru C. Blackwell 
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UNIVSRSITY OF CALIPORNIA 
LO9 ALAMQS. NZW MEXICO 87944 

ago involving "Pu highly contaminated the e n t i r e  building. Extensive 
decontamination following the inc ident  removed gross amounts of 
contamination and s o m e  contamination was sea led  i n  the  wal ls  and floors. 

t o  enter  t h e  building. Fu l l  p ro tec t ive  clothing,  including f u l l  face 
resp i ra tory  pro tec t ion  would be required j u s t  t o  remove the  equipment 
from the building.  

The contamination is again swipeable and pro tec t ive  clothing i s  requi red  

OFFICE MEMORANDUM 

I 

TO : S. E. RUSSO, Eng. 3, Group Leader 
Thru : Dean D. Meyer, €1-1, Group Leadar 

,.' r 

f'i,;.' 
FROM : azr le s  D. Blackwell, A l t .  Lea~er ,  General ~ o n i t o r i n g  Section, ~ - 1  :i- hi,?; * 

.. 
S U a J E c f :  MONITORING SURVEY OF BUILDING 21 AT TA-33 

ReviewedILab Counset 
SYMBG. H-1 Publicly ReJeasJ~D3 

Room No. Lo cat ion Contact a Swipe a 
DPM/60 cm2 DPM/GD m2 

Floor 2000 - 4000 90 
Floor under glove box 40,000+ 29,109 
Water pipe,  south wall  2 , 000 516 
Floor , center 2,000 1x1 
Floor, under sink 1,600 2 5 6  



!Lo? ALAMOS SCIENTIFIC LABORATORY 
. UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 87514 

OFFICE MEMORANDUM 
TO : Eloy M. Nunez, AEC, -0 
Thru : Leo Chelius, A l t .  Group Leader, H-1 

DATE: March 20, 1972 

W%,m FROM I Carl Buckland, Leader, General Monitoring Section, H-1  

SUBJECT: HEALTH PHYSICS CONSIDERATIONS FOR ROOFING TA-33-86 

SYMBOL: H-1 Reviewed/Lab Counsel 

I 

I From the  standpoint of rad ia t ion  protect ion,  no spec ia l  precautions 
need be exercised by the  contractor ;  however, three to four  days 
advance not ice  of the  day on which work is t o  begin is requested so 
that W-3 can plan accordingly. . I  W-3 w i l l  terminate work i n  Room 9 and 
the Cleaning Room while the  contractor  i s  on the  roof. i 
contaminated equipment located along the e a s t  fence must  not be I 

I 
County dump. . I  

I 

Roped off  
I 

tampered with. Residue from the roof may be placed i n  t h e  Los Alamos 

For the record,  the following t e s t s  were performed to subs t an t i a t e  the  
statement provided above: 

1. D i r e c t  survey - The surface of the roof was surveyed with th ree  
d i f f e r e n t  models of tritium detectors  (101, 200 and 1055.B Tr i ton ) .  
No t r i t i u m  could be detected. 

A i r  samples - A i r  samples through Drierite were taken on the  roof 
(6".from the surface,  15 mph wind out of the northeast  a t  roof 
level)  and from other  loca t ions  nearby for purposes of comparison. 
Results as follows: 

2. 

I 

3 . 1 2 ~ 1 0 ' ~  - 1  

. R e s u l t s  i n  
Location Sample # pCi /ml  of a i r *  

Near cleaning hood s tack 

West end of roof 

Near penthouse 

. In penthouse 

On ground north of 86 

Inside .old guard s t a t i o n  
Bldg. 90 

, .  
"Corrected for re-at ive --umidity an 

i 

9. 5x10-' 

7.4~10" 

4.14~10'~ 

temperature. 

The desirable  concentration l i m i t  f o r  non-occupational a reas  when averaged 
over a year is 2xlO" MCi/ml for tritium. 
approximately 1/6th the  des i rab le  l i m i t .  

The highest  air sample is 



ALAMOS SCIENTIFIC LABORATOR' 
UNIVERSITY OF CALlFOaNIA 

LOS ALAMOS, NEW MEXlCO 875S4 

OFFlCE MEMORANDUM 

May 11, 1972 . TO : H. L. Kel ler ,  GMX-3 
: Carl Buckland, Leader, General Monitoring Section, H - 1  
: J . N . P .  Lawrence, Assoc. Group Leader, H-1 

+nru ( '19 

And 

FROM Donald Gibbons,  General Monitoring Section, H-1  

SUBJECT: TUBALLOY BURN ON MAY 9, 1972 
Reviewed/Lab Counsel 

H- 1 monitoring support was provided GbX- 3 personnel during the burning 
of 294 pounds of H.E. and 26.5 pounds (5.3 mci) of tuballoy. The burn 
took place a t  TA-16-392 on May 9, 1972, a t  10:20 A.M. 

i -All personnel wore gloves and coveral ls  during the  preparat ion for the 
burn and w e r e  monitored a f t e r  1eaving:the p i t .  I 

1 Their gloves w e r e  burned 

I 0 .  w i t h  the .H,E. and tubal loy.  

I 
i 
I 

i 
i 

An air sampler  was loca ted  50 feet downwind from the p i t .  
meters of air: were pu l l ed  through the f i l t e r  paper during the burn. 
f i l t e r  paper w a s  counted a t  11:30 A.M. 
per cubic m e t e r  alpha was detected.  The alpha count was due t o  short 
ha l f - l i f e ,  na tura l ly  occurring alpha, and had completely decayed when 

For ty  cubic 
The 

F i f t y  d is in tegra t ions  per minute 

I 

it was recounted on May 10, 1972. 

Pete Velarde and Orlando Borrego watered down the  ashes twenty-four . 
hours l a t e r  (May 10, 1972). The wet ashes were placed i n  two d i f f e r e n t  
trash cans  and del ivered t o  TA-54 for bur i a l .  Personnel, t oo l s  and 
equipment w e r e  monitored a f t e r  t h e  cleanup. N o  alpha contamination w a s  
detected. 

I 

The p i t  and the surrounding area weze monitored for  alpha, be ta  and 
gamma. No rad ioac t ive  mater ia l  was detected.  

The two t r a s h  cans w e r e  del ivered t o  TA-54 by Donald Gibbons and 
Norm Wilson. 

Donald Gibbons 

DG: ed 

Xc: .F i l e , /  



ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 0 Y LOB A U M O S .  NEW M E T I C 0  87544 

OFFICE M€MORANDUM 
TO : H. L. K e l l e r ,  GMX-3 DATE: March 15, 1971 1 I 

Thru 
And 

: & Carl Buckland, Leader, H-1 General Monitoring Section 
: IJ.N.P. Lawrence, Associate Group Leader, H - 1  

FROM : Donald Gibbons, H-1 General Monitoring Section I 
ReviewedILab Counsel 

SUBJECT: TUBALLOY BURN ON MARCH 4, 1971 

SYMBOL : H-1 

This memo w i l l  explain H - 1 ' s  pa r t ic ipa t ion  during the GMX-3 burn a t  
10:30 am on March 4, 1971. Tuballoy weighing 24 lbs. was burned i n  
P i t  #392 a t  S-Site. 
tuballoy. 

One hundred t h i r t y  lbs. of HE burned w i t h  the 

All personnel  wore gloves and coveral ls  during the preparat ion for the 
burn and w e r e  monitored a f t e r  leaving the p i t .  
burned w i t h  the tuballoy. 

. Their gloves were 

An a i r  sampler was located 75 f e e t  downwind from the p i t .  
meters of air was drawn through the f i l t e r  paper. 
counted a t  12:OO noon. F i f ty  d is in tegra t ions  per minute p e r  cubic m e t e r  
alpha w a s  detected. 
occurring alpha, and had completely decayed when it w a s  re-counted on 
March 15,  1971. 

Forty cubic 
The f i l t e r  w a s  

The count w a s  due t o  short ha l f - l i f e ,  n a t u r a l l y  

Pete Velarde and Orlando Borrego watered down the ashes twenty-four hours 
later (March 5,  1971). The w e t  ashes were placed i n  two d i f f e r e n t  trash 
cans and delivered t o  TA-54 f o r  bu r i a l .  
were monitored a f t e r  the clean-up. No alpha contamination w a s  detected. 

Personnel, tools and equipment 

The pit and the surrounding area was monitored for alpha, b e t a  and gamma. 
No r ad ioac t ive  mater ia l  was detected. 
s u ~ e y ,  so on March 10, 1971, Frank Babich re-monitored the area. NO 
rad ioac t ive  mater ia l  w a s  detected. 

The p i t  w a s  damp during t h i s  

The two t r a s h  cans w e r e  delivered t o  TA-54 by Donald Gibbons and 
Robert Martin. 

-~ - 
Donald Gibbons 

D G / t c b  

Xc: Jesse Aragon, GMX-3 
F i l e  b- 



OFFICE MEMORANDUM 
TO Lester M. Baggett, Group Leader, GMX-4 DATE: March 20, 1972 
Thru & C a r l  Buckland, Leader, General Monitoring Section, H-1 ~- 
And 

FROM I 

SUBJECT: 

SYMBOL : 

Dean D. Meyer, Group Leader, H-1 

Robert Martin,  General Monitoring Section, 8-1 

GMX-4 PU CONFINEMENT SHOT 

H-1 

A plutonium confinement shot  using 212 grams of 239Pu and 3.3 lbs. of i HE was f i r e d  on  Wednesday, March 8, 1972, a t  the GMX-4 IJ f i r i n g  p o i n t .  i 

I 
No alpha contamination was detected during the loading operation. 
After loading,  the three-foot  confinement vessel  w a s  pumped down and 
purged twice w i t h  n i t rogen and l e t  up t o  atmospheric pressure w i t h  
methane .. 
After the sho t  w a s  f i red,  the outs ide of the safety vessel  was monitored 

The pres su re  i n  the confinement vessel w a s  then bled off and dur ing  t h i s  
time an a i r  sample w a s  drawn from the  manifold through t w o  HV-70 f i l t e r  
papers on t h e  H-1 G a s t  sampling system. 

The 

f i l ter  paper had no detectable  alpha contamination per  Edna Marx, H-1 
Count Room, CMR Building. The confinement vessel  was then pumped down 

using a portable alpha instrument and no alpha contamination was detected. i 

I N o  alpha contamination was 
I 
I detected on the filter papers using a portzble alpha instrument. 

first f i l ter  paper read 3.0 counts/min or 9.0 dis/min and the  second 

and purged twice w i t h  outside air .  

I 
1 
i 
I 

I 
i 

i 

1 No alpha contamination w a s  detected around t h e  confinement v e s s e l  after 
the s a f e t y  vessel door w a s  opened, and no contamination w a s  de t ec t ed  
a f te r  the copper trumpet was c u t  and replaced. i 
A giraffe air sampler was sampling the breathing a i r  during the pre-shot  I 

i and post-shot  activit ies and it read 2.55 dis/min-M3 per  Edria Marx. 

*f&X&d 
Robert Martin 

FWed 

Xc: Dick Warnes, GMX-4 

d k  + Ellery Storm, H-1 
File thru C. Blackwell, H-1 



Lcq ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA e U S  ALAMOS, NEW MEXICO 87504 

. .  

OFFICE MEMORANDUM 
Lester M. Baggett, Group Leader, GMX-4 DATE: March 16, 1972 TO 

Thru 
And 

:%Carl Buckland, Leader, General Monitoring Section, H - 1  
: 'Dean D. Meyer, Group Leader, . H - 1  

SYMBOL: H-1 

A plutonium confinement shot using 212 grams of 239Pu and 3.2 lbs. 
of HE was f i r e d  on Friday, March 3, 1972,  a t  the GMX-4 IJ f i r i n g  po in t . .  

No alpha contamination was detected during t h e  loading operat ion. .  
After loading, t he  three-foot confinement vessel  was pumped down and 
purged t w i c e  with nitrogen and l e t  up t o  atmospheric p r e s s u r e  w i t h  
methane. This operation was done i n  compliance w i t h  a n e w  GMX-4 SOP. 

After the 'shot was f i r e d ,  t h e  outs ide of the sa fe ty  v e s s e l  w a s  monitored 
using a portable alpha instrument, and no alpha contamination w a s  
detected. 
dnring th i s -  time an a i r  sample was drawn from t h e  manifold through two 
HV-70 f i l t e r  papers on the H - 1  Gast samplinq system. No a lpha  conta- 
mi'nation w a s  detected on the f i l t e r  papers using a p o r t a b l e  alpha 
in s t r i aen t .  The. f i r s t  f i l t e r  paper read 1.0 count/min. o r  3.0 dis/inin. 
per Edna Marx, H-1 Count Room, CWR Building. The second f i l t e r  paper 
had no alpha contamination. The confinement vessel  w a s  then  pumsed 
down and purged twice with outs ide a i r .  
smple was drawn fron the manifold. N o  alpha contamination was detec ted  
using a portable  alpha instrument. The first f i l t e r  pape r  r ead  
'43 counts/min. or 135 dis/min. and t h e  second f i l t e r  paper read  1.0 
count/min. o r  3.0 dis/min. per Edna Man. 

The pressure i n  t h e  confinement vessel  w a s  t h e n  bled off and 

During.this t i m e ;  another air 

. 

N o  alpha contamination was detected around the confinement v e s s e l  a f t e r  
the s a f e t y  vessel  door was opened, and no contamination w a s  detected 

. . a f te r  t h e  copper t m i p e t  w a s  c u t  and replaced. 

A g i r a f f e  a i r  sampler w a s  sampling t h e  breathing a i r  d u r i n g  t h e  pre-shot  
and post-shot a c t i v i t i e s  and it read 2.43 dis/min-b19 per Edna Narx. 

Roioert Mart in  . .  
R!:ed 

! 

. Xc:  - Dick Warnes, GMX-4 

File th ru  C. Blackwell, H-1  u" 
E l l e r y  Storm, H-1  



TO 

FROM : 

S U E J ECI: 

SYMBOL : 

univsn-. .  . _ _  
Loll ALAMOS. NEW MEXICO a7844 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H - 1  

E l l e r y  Storm, H - 1  

PLUTONIUM HAZARD EVALUATION 
THE ARLG GUN 
H- 1 

FOR GMX-6 EXPERIMENTS USING 

The plutonium equat ion-of -s ta te  experiments a t  Ancho 
Canyon proposed by J e r r y  Morgan of GMX-6 using t h e  
ARLG gun is similar t o  t h e  experiments now be ing  con- 
d u c t e d  at Ancho Canyon by John Hopson using t h e  2-inch 
bore gas gun. 

on Janua ry  31, 1971, and was inc luded  i n  GMX-6 SOP 29.  
Hopson uses  500 g of Pu i n  his experiments,  and he estimated 

Morgan p lans  to use 35 g of Pu i n  the ARLG gun, which 

no m o r e  than 1 g could  escape t o  the environment. 

release in t h e  Hopson experiment, should be reduced by an 
order of magnitude t o  apply them t o  the  Morgan exper iment .  

A h a z a r d s  e v a l u a t i o n  of Hopson's experiment was submitted i 

no more than 10 g could escape t o  t h e  environment. r 
i s  housed i n  an aluminum bui ld ing ,  and he estimates that ! 

Consequently,  t h e  dose rates  es t imated  for an a c c i d e n t a l  

I 

I 

I 1 
i 

GMx-6 J Xc: J. Morgan, 
. C .  Buckland, H - 1  

1 
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-S A L A M O S  SCIENTIFIC L A B O R A T O F  

UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. NEW MEXICO 87644 

OFFICE MEMORANDUM. 
TO : Roger W. Taylor, GMX-11 DATE: Feb. 16,  1971 

FROM : Robert W. Martin, Health Physics Surveyor, H-1 

SUBJECT: ALPHA CONTAMINATION ON ' FILTER PAPERS FROM IN-LINE AIR SAMPLER 
\ 
i 
i 

SYMBOL : H-1 Reviewed/Lab CounSd 
Public Re1 asabla 

I 
1 

dd 3 
On J u l y  21, 22, and 238 1970, PLI confinement s h o t s  w e r e  f i red  
a t  t h e  R-184 f i r i n g  p o i n t  of GMX-11 

During t h e  p o s t - f i r i n g  opera t ion ,  a i r  samples a r e  taken  w h i l e  
I 

. t h e  p re s su re  i n s i d e  the  confinement ves se l  is bled down. When I 
t h e  p r e s s u r e  i s  r e l i eved ,  a new f i l ter  paper i s  p l aced  i n  t h e  i 
f i l t e r  head before  f lu sh ing  of t he  v e s s e l  i s  begun. During I 

I 

t hese  t w o  sequences, t he  a i r  Ls routed  through two h igh  e f f i c i e n c y 1  
f i l t e r s  located on t h e  s i d e  of t h e  s a f e t y  v e s s e l ,  b e f o r e . r e a c h i n g  I 
t h e  f i l t e r  paper. 

These f i l t e r  papers a r e  s e n t  t o  Edna Marx, who o p e r a t e s  t h e  H-1 
Count Room i n  the  basement of t he  CMR Building, where they  are 
counted and recorded. 

These s h o t s  w e r e  a l l  f i r e d  b e f o r e  any a i r  count r e s u l t s  w e r e  
re turned .  When t h e  r e s u l t s  w e r e  re turned ,  it was noted t h a t  
t h e  most a lpha  contamination was detected during t h e  b l e e d i n g  
down of pres su re  i n  the  confinement ves se l .  This i n d i c a t e d  
e i t h e r  a leak i n  t h e  high e f f i c i e n c y  f i l t e r s  o r  a bad seal  of 
one or both  f i l t e r s .  The most alpha contamination d e t e c t e d  was 
3153 dis/minfm3 on J u l y  238 1970. 

The sample w a s  taken from a va lve  on t h e  exhaust l i n e  o f  t h e  
s a f e t y  v e s s e l .  The a i r  is  routed  through rubber t u b i n g  t o  a n  
enclosed f i l t e r  head, where almost a l l  p a r t i c u l a t e s  are s topped,  
before  it exhausts  from the  sampling pump. Since t h e  con- 
tamination was trapped i n  t h i s  enclosed system, i t  w a s  l a t e r  
f e l t  t h a t  t h e r e  was no h e a l t h  hazard to t h e  people i n  t h e  
immediate v i c i n i t y .  

The pump samples a t  a r a t e  of  2 cfm or 0.057 M3/min. 
p a r t i c u l a r  bleed down sample was run f o r  f i v e  m i n u t e s  or abou t  
0.3 M3. The alpha counters  used by Edna Marx have an e f f i c i e n c y  
of 26%. So t h e  a c t u a l  count on t h i s  f i l t e r  paper w a s  approxi-  
mately 240 counts/min which was no t  detected by a p o r t a b l e  a l p h a  
instrument  t h a t  day. It should a l s o  be noted t h a t  a G i r a f f e  a i r  
sampler was running during t h i s  e n t i r e  opera t ion .  It was 
sampling t h e  ambient a i r  i n  t h e  v i c i n i t y  where t h e  people  w e r e  

This  





S ALAMOS S C I E N T I F I C  LABORATORY 
UNIVERSITY OF CALIFORNIA Y LO5 ALAMOS. NEW MEXICO B 7 S l A  

OFFlCE MEMORANDUM 

TO : P. J. Bendt, P-8 DATE: Jun .  4, 1 9 7 1  

F R O M  : Edwin A. Beinis ,  Health P h y s i c i s t ,  H-1 

SUBJECT: P - 8  PROPOSED EXPERIMENT W I T N  LIQUID TRITIUN 

SYMBOL:  H-1 Reviewedllab Counsel 

This  proposed experiment involves  approximately 5000 Ci of 
t r i t i u m ,  p a r t  of which is t o  be held i n  t h e  l i q u i d  s t a t e  over 
an extend.ed period of time (months) . It w i l l  i n i t i a l l y  e x i s t  
as  a gas (1.93 l i t e rs  a t  STP) i n  a W-3 c o n t a i n e r .  -Upon t r a n s -  
fer t o  t h e  proposed system, approximately 1300 Ci w i l l  be i n  
t w o  s i m i l a r  c r y o s t a t s  a s  a l i q u i d  w h i l e  the  res t  o f  it is t o  
be s t o r e d  i n  a uranium hydride system. The c r y o s t a t s  w i l l  be 
i n  a b a t h  of l i q u i d  hydrogen at a l l  t i m e s .  

Es t ima tes  have been made as t o  the p o s s i b i l i t y  of a re lease 
05 a c t i v i t y  approaching one-half of t h e  l e v e l  o f  a Type A 
r e p o r t a b l e  inc iden t  a s  def ined i n  AEC Menual Chapter  0502,  
t h i s  be ing  the  p re sen t  H-1 gu ide l ine .  Tne t o t a l  a c t i v e  m a t e r i a l  
is t o  be manipulated only for a s h o r t  t i m e  d u r i n g  the t r a n s f e r  
f r o m  t h e  W - 3  con ta ine r  t o  the system with t echn iques  shown 
t o  be q u i t e  s a f e  through cons iderable  use .  The p r i m a r y  s o u r c e  
o f  concern then, i s  t h e  1300 C i  which w i l l  be i n  t he  c r y o s t a t s -  

If t h e  l i q u i d  hydrogen bath w e r e  l o s t ,  the  tritium t e m p e r a t u r e  
would rise and t h e  t r i t i u m  would be forced i n t o  t h e  connected 
system (gauges, etc.) . The volume ava i lab le ,  a s  proposed,  i s  
s u f f i c i e n t  t h a t  with a l l  of t h e  t r i t i u m  i n  t he  gaseous s t a t e ,  
t h e  p re s su re  would be approximately one atmosphere i n  a sys t em 
designed f o r  s eve ra l  times t h i s  pressure.  The t r i t i u m  would 
t h u s  be contained. 

TWO s i t u a t i o n s  would r e s u l t  i n  release of a c t i v i t y .  If one  
of t h e  c r y o s t a t s  should rupture ,  t h e  l iqu id  ' t r i t i u m  w 0 ; l l d  m i x  
w i t h  t h e  l i q u i d  hydrogen of the  b a t h  and e v a p o r a t e  w i t h  t h e  
hydrogen. It  could take  a week o r  t e n  days for the  t r i t i u m  t o  
be r e l e a s e d  t o  t h e  atmosphere through the stack of the  hood 
i n  which it i s  planned t o  do  the experiment. The e s t i m a t e d  
r a t e  o f O a c t i v i t y  r e l e a s e  would be about t h r e e  t i m e s  t h e  1 / 2  
Type A r e l e a s e .  The second- (and c a t a s t r o p h i c )  s i t u a t i o n  would 
be i f  one or both of t h e  c r y o s t a t s  and the  b a t h  would r u p t u r e  
ar t h e  same t i m e ,  al lowing t h e  t r i t i u m  t o  release i n  a t i m e  
s h o r t  compared wi th  24 hours. I n  t h i s  case the  estimated r a t e  
of  r e l e a s e  would be about 60 t i m e s  the 1/2 Type A re lease.  

Since b o t h  e s t ima tes  of r e l e a s e  i n  the hood exhaus t  ar.e above 

. . 



TO : 

L O W M O S  SCIENTIFIC LABORATORY 

LOE AUMOS. NEW tmxico 
UNIVERSITY OF CALIFORNIA 

P. J. Bendt -2- DATE: Jun .  4,  1971 

the  c r i t e r i o n  (1/2 Type A ) ,  f u r t h e r  c a l c u l a t i o n s  ( w i t h  
c o l l a b o r a t i o n  of J .  Heaiy) - w e r e  made of t h e  r e l e a s e  r a t e  a t  
t h e  n e a r e s t  uncont ro l lab le  a rea .  For t h e  w o r s t  c a s e ,  the 
a c t i v i t y  r e l e a s e  r a t e  was about  equal  t o  t h e  c r i t e r i o n  ra t s .  

with thi. egpeyiEiieed pe~sons W h  are pfaiiiiiiig aiib wiii be 
conduct ing t h e  experiment,  a Type 3. i n c i d e n t  seems remote 
enough t h a t  t h e  experiment car. be done a s  proposed. Ar, 
approved SOP i s  requi red  p r i o r  t o  t h e  beginning of the ex- 

. .. .. __ periment-.-. - . . - . . .  

T h e  following s ta tement  appears i n  a memo froin P. J. Bendt , -  
P-8, t o  E. Semis, H-i, <!at& 10 X.ay i.971: "It should f u r t h e r  
s t a t e  t h a t  Group E-1 assumes r e s p o n s i b i l i t y  t h a t  a l l  r e l e v a n t  
AEC r egu la t ions  a r e  conpl ied w i t h . "  As it s t a n d s  t h i s  s t a t e -  
ment is not  c o r r e c t  and needs c l a r i f i c a t i o n .  The r e s 2 o n s i -  
b i l i t i e s  of H - 1  ir. t h i s  regard a r e  t o  see t h a t  o p e r a t i n g  
groups have c o r r e c t  in format ion  of r e l evan t  AEC r e g u l a t i o n s ,  
to  h e l p  i n c e r p r e t  them i n  s p e c i f i c  a p p l i c a t i o n s ,  to h e l p  f i n d  
ways of car ry ing  on ope ra t ions  i n  such a manner t h a t  the 
r e g u l a t i o n s  w i l l  be reasonably complied w i t h ,  s n 5  t o  report 
to proper  a u t h o r i t y  of i n f r a c t i o n s  when r e q u i r e d .  W . 2  res-  
p o n s i b i l i t y  f o r  t h e  experiment,  including complying w i t h  
zegu la t ions ,  AEC and o t h e r s ,  milst alwzys remain wi th  t h e  
o p e r a t i n g  group. 

EAB/eh 

Xc:  F7. E. K e l l e r ,  P-8 
E. T. M o ~ z ,  P-DO 
E. C .  K e r r ,  P-8 
R. H. Sherman, P-8 
W. A.  S t e y e r t ,  P-8 
D. D. Meyer, H-1 
C .  W. Buckland, H-lb4 
F i l e  

Edwin A. B e m i s  
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OS ALAMOS SCIENTIFIC LABORATC 
UNIVERSITY OF CALIFORNIA - 

LO9 ALAMOS. N E W  MEXICO 87344 

. .  OFFICE MEMORANDUM 
ro : Glenn N e e l y ,  H - 1  

FROM : Dale Hankins ,  H - 1  D E N  

SUBJECT: 1 3 3 X e  and 135Xe RELEASED FROM THE OMEGA STACK 

SYMBOL : H - 1  

! 

! 
To d e t e r m i n e  the ou tpu t  of t h e  1 3 3 X e  and 1 3 5 X e  ac t iv i t ies  
f r o m  t he  Omega Stack ,  a series of samples  were t a k e n  from' 
t h e  stack on March 20 through March 29, 1972. G e n e r a l l y ,  

. 

t w o  samples were taken each morning and each a f t e r n o o n  ! 
except  for Saturday and Sunday, when none were t a k e n .  The I 
Water Bo i l e r  Reactor was o p e r a t e d  a t  25 kW a l l  day on ! 
Monday? March 2 0 .  : 

1 
o p e r a t i n g  power du r ing  t h i s  p e r i o d  and w i l l  divids. 
c u r i e  o u t p u t  by t h e  power t o  o b t a i n  a c u r i e  output per i 

i 
for the month and, l y i n g  t h e  above value, r e p o r t  t h e  ! 

Merle Bunker of P-2 w i l l  de te rmine  the  Water Boiler 
t h e  i 

kilowatt of ope ra t ing  power of  t h e  r e a c t o r .  In  t h e  future, 
Glenn N e e l y  w i l l  determine t h e  ope ra t ing  power of the reactor 

ou tpu t  of 33Xe andaYT5Xe from t h e  stack based on the i 
o p e r a t i o n  o f  the reactor. The stack monitor is n o t  s e n s i t i v e  ! 

i 
! t o  t h e  80 k e V  g a m a  ray  from t h e  33Xe and the 35Xe 

a c t i v i t y  i s  masked by t h e  41Ar from t h e  OWR. 
i 

X c :  Dean Meyer, H-1 
J o h n  Yarnell ,  P-2 
Merle Bunker ,  P-2 
Carl Buckland, H - 1  

. LaMar .Johnson ,..-. H.78 
J' 

. . 



I 

i 



i The LASL Reactor Safety Committee requeeted that the 

mesa stack be monitored having a "back-up" stack monitor. In  t h e  summer 

months t h e r e  Is a problem keeping a stack sampler i n  operation due to  the 

O m ,  south &q i 

I 

i 
frequent e l ec t r i ca l  storms. Work toward using TLD's fo r  a back-up I 

1 
monitor has been progressing for  - 18 months. 

both par t icu la te  and gas activit ies.  

by the stack blower, radioactive gases are allowed t o  f low thru a' f i l ter  

paper and thru  a collecting. drum. The f i l t e r  paper holder (particulate) 

TLD's are used t o  m o n i t o r  

Using the positive pressure provided 

. ._ 

and the collecting drum (gas) have TLD's mounted inside them. Additional ! 
TLD'S are placed in  the stack area t o  monitor the general background. 

During the month of Dec. 1971, particulate activity w a s  released 

fran the OER due t o  a stack l i ne  valve failure. It was at th i s  time the 

TLD back-up stack monitor proved t o  be a working tool. 

The data for Oct., Nov., and Dec. 1971 are as follows: 

Octobe 4l) Novembe i2) Decembe g2) 
particulate - 49 =/month Particulate = 77 =/month Particulate - 29(%/mo 

G a s  - 414 m/mo 

Background - 41 =/month Background - 46 =/month Background - 37 mr/mo 

(1) the OWR operating at  6 MW 

(2) the OWR operating at 8 MW 

gas - 349 mr/month Gas = 471 mr/month 

(3) the particulate, gas, and background are comparible for  Oct. and Nov., 

however, for Dec. there is a sharp increase i n  par t iculate  ac t iv l ty  

whi le  the gas and background remain comparible with t he  previous months. 

(4) the particulate and gas data include the background. 



-2- 

I 

f plaa t o  write an SOP covering the operation of the TLD stack monitor. 

After I have collecteQ more ata, I plan t o  present the data to the Health 

FWt 
Physics Journal 88 a note t o  the editor. 
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. U M O S  SClENTlFlC LABORATORY Lw UNlVERSlTY O F  C A L I F O R N I A  
W S  ALAMOS. NEW MEXICO 87504 

OFFICE MEMORANDUM 
H-1 G e n e r a l  Monitoring Sec t ion  F i l e  DATE: February  25,  1972 TO 

Thru ($ Carl Buck land ,  Leader , H-1 General Moni tor ing  Sec t ion  
And . Dean D. Meyer, Group Leader,  H-1 d m  

FROM Norman W i l s o n ,  General  Monitoring S e c t i o n ,  H-1  

SUBJECT: MONITORING OF HIGH VOLTAGE EQUIPMENT FOR X-RAY PRODUCTION AT TA-9 

SYMBOL : H-l Reviewed/Lab Counsel 

The l a se r  equipment a t  TA-9 w a s  r e c e n t l y  monitored f o r  x-ray g e n e r a t i o n  
as per  le t ter  of November 1, 1971. 

-The s y s t e m  w a s  monitored- with "LiF TLD's a t  a d-i3%ance---of - 1 2 - h c h e s  
from the e l e c t r o d e s .  
The p r e s s u r e  i n  the  system dur ing  t h i s  p e r i o d  w a s  100 mm of Hg. 
exposure  above background w a s  d e t e c t e d  w i t h  t h e  TLD's. 

The TLD's were i n  p l a c e  from 12/22/71  t o  2/22 /72 .  
No 

From t h e  monitor ing r e s u l t s ,  i t  is  i n d i c a t e d  t h a t  i f  any  r a d i a t i o n  is 
being produced  i n  t h e  ope ra t ion ,  i t  is of r e l a t i v e l y  s m a l l  amount. 

H-1 w i l l  cont inue  t o  monitor t h e  equipment w i t h  TLDs t w i c e  y e a r l y  t o  
v e r i f y  t h a t  t h e  data thus  f a r  ob ta ined  is r e p r e s e n t a t i v e  of w h a t  may be 
expected from t h i s  ope ra t ion .  

r q*fwA- 
Norman Wilson 

NW:ed 

X c :  R o b e r t  Wenzel, P-2 
George Arnold, P-2 
E l l e r y  Storm, H-1 

I 
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I 
i 
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I 
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@2S ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

0 
OFFICE MEMORANDUM 

TO : Carl Buckland, H - 1  

I . *  
FROM : Dale Hankins, H-1 '". 

f 
SUBJECT: RADIOACTIVE WATER RELEASED FROM OMEGA SITE 

SYMBOL : H - 1  . 

The OWR w a s  ope ra t ed  w i t h  c i t y  w a t e r  r u n n i n g  th rough  t h e  
b ismuth  s h i e l d  f o r  a 24-hour p e r i o d  between 2 : O O  pim. 
February  1 and 2 : O O  p.m. February  2 .  The f l o w  rate of 
t h e  w a t e r  was 3 gal/min. The water w a s  dumped i n t o  a 
f loor  d r a i n  which empt ies  i n t o  t h e  creek. A sample of 
t h e  w a t e r  w a s  analyzed w i t h  2 4 N a ,  5 6 M n ,  and G4Cu be ing  
' i d e n t i f i e d .  

The  e s t i m a t e d  release of t h e s e  isotopes t o  the  stream 
d u r i n g  the  24-hour p e r i o d  is l i s t e d  below. 

Concent ra t ion  T o t a l  Output  
( u ~ i / c m 3 )  h c i )  

4 N a  5 . 6  x 10-3 9.2 x i o 4  
5 6Mn 1.7 x 1 0 - 3  2 . 8  x l o 4  
64cu 3.5 x 1 0 - 3  5 . 7  x 1 0 4  

Xc: D. Meyer, H-1  
C. Chr i s t enson ,  H-7 
H .  Jordan ,  H-8 
G. Neely,  H - 1  

I 
! 
I 

I 

! 
i 
i 
! 

i 
i 
I 
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I 
I 

I 
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.OS ALAMOS SCIENTIFIC LABORATORI  
UNIVERSITY OF CALIFORNIA 

LOO ALAMOS. NEW MEXICO rn7rnd~ 

OFFICE MEMORANDUM 
TO : Glenn Neely, H - 1  

FROM : D a l e  Hankins, H - 1  DE' 

A c a l i b r a t i o n  of t h e  p a r t i c u l a t e  monitor a t  t h e  Omega 
Stack w a s  made us ing  t h e  88Rb a c t i v i t y  r e l e a s e d  on Dec. 
1971. A t  t h e  time of t h e  c a l i b r a t i o n - ,  t h e  stack monitor 
read 230,000 counts/min and t h e  a n a l y s i s  of t h e  f i l t e r  
p a p e r  i n d i c a t e d  an a c t i v i t y  i n  t h e  aas of 3 .17  x 
T h i s  i s _ e s u i v a l e n t  t o  1 3  times MPC for t h e  nonoccup-ionaJ 
e - p o s u r e ,  168 h of 2 . 5  x p C i / c m 3 .  

T h i s  i s  t h e  f i r s t  t i m e  adequate p a r t i c u l a t e  a c t i v i t y  h a s  
been  p r e s e n t  t o  ob ta in  a c a l i b r a t i o n  of the moni tor .  The 
previous c a l i b r a t i o n ,  was based on c a l c u l a t i o n s  and 
assumptions.  

17 ,  

uCi/Lmz, 

A -  

A t  t h e  t i m e  t he  p a r t i c u l a t e  monitor was r e a d i n g  230,000 
counts/min, t h e  gas  monitor w a s  reading 6 , 5 0 0  counts /min.  
T h e  gas  should have been r ead ing  only 2004 counts/min from 
t h e  gas  a lone ,  i n d i c a t i n g  t h a t  a small p a r t  of t h e  p a r t i c u -  
l a t e  (88Rb) a c t i v i t y  i s  pass ing  through the  f i l t e r  p a p e r  
and ncontaminating' '  t h e  gas  chamber. 

T h e  background of t h e  u n i t  i s  -75  counts/min when t h e  OWR 
is  n o t  opera t ing .  Any va lue  of less than 100 counts/min 
on t h e  chart paper  may be cons idered  zero o u t p u t .  When 
t h e  OWR is o p e r a t i o n a l , . t h e  background of the u n i t  is  
-1000 counts/min. Any value  of less than 1500 counts /min 
on t h e  c h a r t  paper  may be cons idered  zero ou tpu t .  One MPC 
on t h e  p a r t i c u l a t e  monitor f o r  i s  %18,000 counts /min ,  
and t h e  monitor w i l l  peg (1,000,000 counts/min) a t  ~ 5 7  -~ 

times MPC. 

Above Background Concentrat ion 
(count s/min ) ( p c i / c m 3  ) 

100  1.38 x 10-9 

10 ,000  1.38 x 10-7 

1,000,000 1.38 x 10-5 

1000 1.38 x . 

100,000 1.38 x 10'6 

J X c :  John Yarne l l ,  P-2 
C a r l  Buckland, H-1  

C u r i e s  p e r  Hour 

1.93 x 
1.93 x 10-5 
1.93 x 10-4 
1-93 x 10-3 
1.93 x 



OFFICE MEMORANDUM 
TO : Carl Buckland D A T E :  12/20/71 

FROM : Glenn Nee- 

SUBJECT: PARTICULATE ACTIVITY RELEASED TO THE STACK FROM THE WATER BOILER REACTOR 

S Y M B O L :  H-1 

On 12-16-71 a needle valve connected t o  the f l o w  m e t e r  which measures 
the bleed-in air at  the re f lux  condenser on the SUP0 f a i l e d  i n  the open 
positi-on. The bleed-in a i r  t o  .the stack normally is measured at  .25 
l i t e rs /min;  however, it was found t o  be indicating .75 liters/min. The 
increase i n  a i r  f l o w  t o  the stack decreased the delay t ime fo r  radio- 
a c t i v i t y  being released. As per  D. Hankins, "At  the t i m e  of the C a l i -  
bration, the  stack monitor read 230,000 counts/min and t h e  analysi 
of t h e - f i l t e r  paper indicated an ac t iv i ty  i n  the gas of 3.17 x 10' 
p C i / c m j .  
exposure, 168 h of 2.5 x low7 ~Ci/crn3.'~ 

(The delay time f o r  gasses flowing t o  the stack was dec reased  by a 
fac to r  of - 3.) 

b 
This is equivalent t o  13 times MPC fo r  the nonoccupational 
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OS ALAMOS SCIENTIFIC LASORATOl 
UNIVERSITY OF CALIFORNIA 

LOS A U M O S .  NEW MEXICO 87544 
0 

OFFICE MEMORANDUM 
TO : Glenn Neely, H - 1  

 FRO^ : D a l e  E.. Hankins, H - 1  !-jc/J 

Based on t h e  c a l c u l a t i o n s  g iven  on t h e  attached sheet, 
t h e  O m e g a  Stack  p a r t i c u l a t e  monitor  w i l l  g ive  a coun t  
rate o f  1000  counts/rnin above background for  a concen- 
t r a t i o n  of 2.88 x 10"O p C i / c m 3  of "Rb. Please  u s e  
t h i s  v a l u e  f o r  r e p o r t i n g  t h e  o u t p u t  of t h e  s t a c k .  

N o t e  t h a t  a t  1 MPC, t h e  stack monitor  would i n d i c a t e  
3 ,470 ,000  counts/min f o r  o c c u p a t i o n a l  exposure o r  1 3 9 , 0 0 0  
counts/min f o r  nonoccupat iona l  exposure.  

S ince  the background of t h e  u n i t  i s  Q800 counts./min, any 
v a l u e  of less than  1000 counts/min on t h e  c h a r t  paper 
may be cons ide red  t o  be z e r o  o u t p u t .  Use t h e  table below 
to c a l c u l a t e  ou tpu t .  

I n d i c a t e d  
on C h a r t  

1,000 
1,100 
1,200 
1,300 
1,400 
1 500 
1 600 

.. . -. 1r-700-  - 
1,800 

10 , 800 
100 , 800 

1,000 800 

Above 
Background 

(counts/min) 

200 
300 
400 
500 
600 
700 
800 
900 

1,000 
10,000 

100,000 
1,000,000 

e 
Con c e n t  r a t i o n  

5.76 X 10'" 
8.64 X lo-'' 
1.15 x 10"O 
1.44 X 

1.73 x 10'" 
2.02 x 10-10 
2.30 X 

2.59 X 

2.8'8 X 10'" 

2.88 X 10" 
2.88 x 10-9 

2.88 x 10-7 

C u r i e s  
p e r  Hour 

8.1 x 

i.6 x 
1.2 x 10-7 

2.0 x 10-7 
2.4 x 10-7 
2.8 x 10-7 
3.2 x 10-7 

4.0 x 10-7 

4 .0  x 10-4 

3.6. x -1-0Y7 

4.0 x 
4.0 x 10'' 

X c :  John Y a r n e l l ,  P-2 
Carl Buckland, H - l J  
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TO I 

FROM : 

SUBJECT: 

SYMBOL I 

LWS-~LAMOS SCIENTIFIC LABORATORY 

LOB ALAMOS. NEW MEXICO 8 7 ~ 4 4  
UNIVERSITY OF CALIFORNIA 

P OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H-1 

i3uyP ..h?Ge 3 C a r l  Buckland, Leader, General Monitoring Sect ion,  H - 1  

FOURTH CALENDAR QUARTER PROGRFSS REPORT - H-1 GENERAL MONITORING 
’ 

SECTION - OCTOBER 1, 1972 THROUGH DECEMBER 31, 1972 
H- 1 

TRAVEL 

1. October 17 through 25 - Charles Blackwell reviewed uranium 
handling procedures a t  ORNL from the  s tandpoint  of rad ia t ion  sa fe ty .  

2. November 28 through 30 - C a r l  Buckland inspected some l a rge  
shipping .containers f o r  possible  purchase f r o m  the  Matson Navigation 
Company i n  San Francisco. 
of contaminated debr i s  from TA-21-12 and dest ined for t h e  contaminated 
dump. 

The containers  are t o  be used f o r  t r a n s f e r  

0 c c u RREN CE s 

1. on October 19, widespread c( contamination w a s  encountered i n  
Room 24 of TA-50-1 (H-7). H-7 had been burning paper i n  an experi- 
mental inc inera tor .  Due t o  mistaken i d e n t i t y ,  a drum of contaminated 
t r a s h  w a s  inadvertent ly  consumed. H-7 became suspicious when they 
observed a por t ion  of an ice cream container  used f o r  s to r ing  s m a l l  
samples of plutonium. Subsequent anal  sis of smears confirmed t h e  
contaminate as 239Pu w i t h  a trace of 2‘1Am. 

The highest  nose s w i p e  read 54 d/m. 
individual  w a s  pos i t i ve ;  however, a repea t  count was <MDA on t h e  very 
next day, thus ind ica t ing  body contamination and not  a c t i v i t y  i n  t h e  
lung. 

The rout ine  a i r  sample read 245 d/m-M3 (1.lx10” pCi/cc). Some of 
t h e  adjacent  rooms were a l s o  i n  excess of t h e  MPC due t o  a p ipe  chase 
through t h e  w a l l .  

An i n i t i a l  lung count on one 

Decontamination w a s  d i f f i c u l t  due t o  t h e  maze of overhead piping; 
however, the area was eventually cleaned and cur ren t  a i r  samples a r e  
w e l l  below the  MPC. 

2. 
a t  GT S i t e  became wedged i n  the  o r i f i c e  of t h e  receiving sh ie ld .  
Seven days and a m a x i m u m  dose of 1.5 rem w a s  expended before t h e  
capsule could be dislodged. H-1  determined dose rates and tabulated 
dosimeter readings. Even with extension t o o l s ,  personnel attempting 
recovery w e r e  i n  a 1:7 r /hr  r ad ia t ion  f i e l d .  

On October 20, an EBR capsule being radiographed a t  t h e  be ta t ron  



OS ALAMOS SCIENTIFIC LABORATO: 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544.  

e 

OFFICE MEMORANDUM 
TO : D e a n  IT. Meyer, Group Leader, H-1 DATE: October 6, 1972 

FROM : C a r l  Buckland, Leader, General Monitoring Sect ion,  H-1  

SUBJECT: H-1 GENERAL MONITORING SECTION PROGFU2SS REPORT FOR THIRD QUARTER 

SYMBOL: H-1 
OF 1972, J U L Y  1 THROUGH SEPTEMBER 30 

PERSONNEL, TRAVEL 

1. 
measurements and take  ecological samples a t  T r i n i t y  S i t e .  

Charles Blackwell on t r a v e l  9/26 through 9/29 t o  make r a d i a t i o n  - 

2. Greg C a j e t e  terminated on September 8. 

3. Jeanne t t e  Martinez terminated on August 11. 

OCCURRENCES 

1. 
f r o m  a v e h i c l e  while rounding a corner near t h e  i n t e r s e c t i o n  of Bik in i  
and Mercury Roads. 
t i on .  
40,000 d/m. A l l  of t h e  contamination from t h e  t ruck was removed. The 
ground w a s  reduced t o  500 d / m .  
w a s  c lean.  

O n  J u l y  11, a highly cdntaminated furnace f r o m  Westinghouse f e l l  

The furnace had >200,000 d/m uranium alpha contamina- 
The t ruck  bed read  4,000 d/m and t h z  ground and road area t o  

The fo rk  l i f t  used t o  re load  t h e  furnace 

2. O n  September 28, t w o  members of N-7 climbed t h e  tower area over 
T e s t  C e l l  #4, TA-46-16, and removed a cap o r  plug from t h e  exhaust i n  
o rde r  t o  m & e  modifications.  
both men. 
and the f l o o r  t o  40,000 d/m. The c lo th ing  w a s  given t o  Decontamination. 
The floor w a s  reduced t o  500 d/m by H-1 Decontamination. 

U-235 res idue  i n  t h e  exhaust spa t t e red  
Some personal  c lo th ing  w a s  contaminated t o  30,000 d/m alpha 

3. While monitoring rou t ine  salvage on 8/15, t he  J-Division Property 
man asked that a piece of m e t a l  be  monitored on t h e  window s i l l  of 
Mom A-450, SM-40. I t  was r ad ioac t ive  and subsequent counting on t h e  
analyzer  ind ica ted  D-38. The s i l l  w a s  alpha contaminated t o  6,000 d/m. 

4. 
on J u l y  26. (0;2 t o  7 mr/hr) Or ig in  unknown. Also on 8/18, a w a t e r  
flow rate m e t e r  reading .2 mr/hr was found. 

5. J-10 shipped 800 lbs. of D-38 i n  poor surface condition from Room 
A-334, SM-43. A f t e r  removal, up t o  4,000 d/m alpha w a s  found on the  
f l o o r .  Two thousand d/m was found i n  t h e  sink. J-10 removed a l l  of 
t h e  count.  

Seven pieces of contaminated equipment w e r e  located i n  z i a  Salvage 

6. 5-12 requested t h a t  H-1  monitor a hood i n  A-202, 531-43, af ter  a 
D-38 f o i l  had ign i t ed  acc identa l ly  from a torch. N o  count was found. 
The d e b r i s  w a s  co l lec ted  f o r  d i sposa l .  



TO: Dean D. Meyer 2 - -  

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87544 

DATE: October 6 ,  1972 

' MONITORING 

1. 
monitor team for t h e  quarter. 

Salvage monitoring became b ig  business and w a s  most demanding on 

2. About 60 surplus vehic les  were monitored f o r  clearance. 

3. Daily M-1 radiographs of pipe welds i n  Building 88, TA-46, has taken 
considerable  coverage time by H-1. 
and several high vol tage  devices a t  TA-46. 
found anyplace. 

TLDs were planted about a Febetron 
Nothing s i g n i f i c a n t  w a s  

4. 
monitored f o r  contamination (about 2 per  day).  

A l l  incoming rad ioac t ive  shipments and some t rucks  a r e  now being 

5. 
l e v e l s  ranging t o  50 r/hr.  
t ive  plastic read 15  rnr/hr. 

The Sup0 recombiner blower bearing w a s  replaced t h i s  per iod with 
No airborne a c t i v i t y .  Swipes on t h e  protec- 
The highest  hand dose w a s  3,825 m r e m .  

6. The OWR water p i t  was refurbished. The p a i n t  w a s  contaminated and 
required H-1  coverage. A p l a s t i c  enclosure w a s  prepared t o  reduce t h e  
chance for contamination spread. 

DECONTAMINATION 

1. Maintenance of E i l t e r  Queen samplers by H-1 commenced 7/1. 

2. 196 lbs. of mercury returned t o  stock. 

3. 75 Kg of precious m e t a l  processed and packaged f o r  shipment. 

4. 119 hours spent  se ru ic ing  s tack  samples outs ide  of TA-50. 

5. New s t a c k  system prepared f o r  CMR Bldg., Meson and Signa Bldg. 

6. 207 man-hours spent  cleaning impactor p l a t e s .  

7 .  Specia l  - Sigma pol i sh ing  wheel r e se rvo i r  ( t w i c e )  
TA-50, Room 16 floor area 
CMR Bldg., Wing 4 f i l t e r  tower pump and f loo r  a rea  
CMR Bldg., Wing 2 a t t i c ,  2 l a rge  frames 
TA-48 - 102 lead p igs  
D.P. ou ts ide  257 - Payloader, ea r th  mover 
TA-46 platform area of Building 16 

h 

CB : ed 

X c :  F i l e /  



ALAMUS 3Gl EN I lr IL LABUKA I W R Y  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

TO: I-  2 DATE: Ju ly  7 Dean D. Meyer 

2. T r i t i u m  re lease  - On May 26, CMB-6 attempted t o  perform welding 
on a s e a l e d  container of tritium i n  t h e  Fabrication Section of Sigma 
Bldg. N o  hood was used. Even though the  SOP allowed welding outs ide 
of a hood, H-1 had made repeated requests (perhaps without fo rce fu lness )  
to CMB-6 t h a t  a hood be used. Although no previous re leases  had taken 
place, the day arr ived on which a s ign i f i can t  re lease  occurred. 
model 200 s n i f f e r  went completely of f  sca le .  A l l  personnel evacuated 
the a rea .  
persons m0r.e in t imately involved. 
Subsequent 24-hour samples d id  not  exceed 6. 
hence no exposure problem. 
Using Scott a i r  paks, the t r i t i u m  container was packaged and removed from 

Perhaps t h e  most s ign i f i can t  happening was '-the Director ' s involvement in-. 

The 

Second voiding ur ine  samples were col lected on m o s t  of those 
The highest  sample read o n l y  6 pCi/l. 

Evidently, gas was involved, 
The po ten t i a l  was there  but did n o t  mater ia l ize .  

The i n i t i a l  contamination remaining diss ipated . . t o  .. __ t h e  . atmosphere,% -- . i f  -. . @-e .area..-- -.- . . - .. .---- -.-___.._ _ _ _ _ _  __..___. _ _ _ _  __. . . . - 

' the a f te rmath .  He f e l t  t ha t  H-1  should take a stronger s tand concerning 
,\ :.<its recommendations t o  the p o i n t  of shutdown. He was a l so  i n s i s t a n t  t h a t  , 

H-1 o b t a i n  u r i n e  samples on a l l  personnel involved and t h a t  w e  were remiss m. 

i n  l e t t i n g  one of t he  CMB-6 employees go before he could produce an i n i t i a l  
. -  - ---. ..-. - - ..,- _-. - . -_... . . - .. . _ -  . . urine sample. _ _ _  . - _-_- -- - _ -  

3 .  Contamination with Gage experiment a t  TA-2 - The subject experiment 
c i rculated w a t e r  through a maze of copper plumbing t h a t  was ac t iva t ed  i n  
the O m ,  producing 64Cu. A t  3:50 A.M. on May 5 ,  about 6 ga l lons  of water 
leaked from t h e  system, contaminating the  balcony and main f l o o r  area.  
A smear from t h e  f l o o r  read 20 mr/hr open sh ie ld  a t  2 inches from the  
probe. The balcony w a s  cleaned as wel l  as possible  and a boot ie  s t a t i o n  
was e s t a b l i s h e d .  Water co l lec ted  i n  a bucket read 60 mr/hr a t  contact.  
One P-2 employee picked up 3 mr/hr  t o  the  back of h i s  head. The experi- 
mental equipment was l a t e r  improved and the  experiment has s i n c e  been 
completed. 

4. P o t e n t i a l  Be exposure - H-1 surveyed a W-7 tritium pressure vesse l  
test on Apr i l  5. N o  leakage of tritium took place; however, some s h e l l s  
of beryll ium were broken and d u s t  was observed. 
for beryl l ium. 

H - 5  was ca l l ed  i n  t o  check 

MONITORING 

1. 
was 

2. 

3.  
The 

A r e d  tagged i t e m  was located i n  Zia Salvage on Apri l  12.  
n o t i f i e d  . Keevama 

One Albino shot w a s  monitored a t  GMX-11 with negative f indings.  

Z i a  Salvage check on May 1 disclosed 800 c/m alpha on a p iece  of brass.  
d e r i v a t i o n  of the piece unknown. Looked l i k e  p a r t  of a t a r g e t  chamber 

fran an acce lera tor .  

4. During a TA-41 power outage on May 3 ,  H-1 surveyed tritium and plutonium 
areas for  contamination. None was found. 

5. H - 1  monitored t h e  disassembly of Fetucci I t h a t  had been exposed to the  
camphor t u n n e l  shot. Up t o  30 mr/hr was measured on the ex te r io r  and up t o  
1 mr/hr on smears. Some cleaning was accomplished 'a t  TA-50 and a t  S-Si te .  



LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOO ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 
TO t Dean D. Meyer, Group Leader, H-1 DATE: January 6, 1972 

FROM I Carl Buckland, Leader, General Monitoring Section, H-1 

SUBJECT: H-1 GENERAL MONITORING SECTION PROGRESS REPORT FOR FOURTH QUARTER OF 1971 

SYMBOL : H-1 

PERSONNEL 

N e w  pe r sonne l  - Dick S i e b e l i s t  - November 29, 1971 
Norman Wilson - December 9,  1971 
Esther Dorsey - December 20, 1971 

INCIDENTS . 
1. W - 7 .  Alpha Contamination (9/27/71) - Alpha contamination w a s  

encountered i n  room 260 of TA-41-4 when plumbing w a s  detached 
from a pressure tes t  experiment. Greater than 100,000 c / m  w a s  
found i n  the exhaust l i ne .  
person picked up 1,000 c/m on h i s  hand. I n i t i a l l y ,  no f u r t h e r  
contamination w a s  detected. Af te r  addi t iona l  disconnects had 
been accomplished, 4,000 c / m  w a s  encountered on the  c a r r i a g e  f o r  
t h e  t e s t  device and 1,000 c / m  on t h e  device i t s e l f .  No f l o o r  
count  was found; however, up t o  3,000 c/m was observed on shoes. 
The remaining count was removed on 9/28/71. Other counts detected 
b e f o r e  clean-up w e r e  as follows: 

The l i n e s  were taped over. One 

Floor of room 260 - 3,000 c/m 
Lip of pressure ce l l  - 3,000 c / m  
Bottom of pressure  c e l l  - 1,000 c / m  
Crescent wrench and 2 boards - 700 t o  1,000 c/m 

5,000 c / m  of impregnated count remain on the  l i d  of t h e  pressure  
c.ell. . .  

2. C r i t i c a l i t y  false alarm SM66 (10/5/71) - H-1 w a s  n o t i f i e d  a t  5:40 PM 
t o  t h e  e f f e c t  t h a t  a c r i t i c a l i t y  alarm had act ivated i n  SM66 a t  
5:27 PM. A high range meter was  obtained from SM35 and SM66 w a s  
approached with caut ion.  No inc rease  above gamma background w a s  
d e t e c t e d .  The t roub le  w a s  due t o  some electrical  malfunction of 
t h e  c r i t i c a l i t y  alarm. 

3. F i r e  in  exhaust f i l t e r  u n i t  of SM102, 10:30 AM, 10/15/71 - Smoke 
w a s  n o t e d  i n  the  f l e x  duct leading from s t a t i o n  39 of Shop 15. The 
machine was  stopped and the  duct removed from the  main exhaust 
channel .  A cursory inspection of t he  f i l t e r  bank o u t s i d e  indicated 
no d i f f i c u l t y .  
on t h e  morning of 10/18 (over t h e  weekend), they were b lack ,  
i n d i c a t i n g  t h a t  t h e  f i l t e r  bank had been breeched. The main s tack 
i n d i c a t e d  309 d/m-M3. The shop foreman w a s  su i ted  up properly and 

When the H-1 s t ack  f i l t e r  sample papers were changed 
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4. 

5. 

6. 

7. 

he e n t e r e d  the bank and found one f i l t e r  bag toward t h e  back (away 
from t h e  viewing window) completely burned and three o t h e r s  t h a t  
were b a d l y  damaged. 
replacement  of these  f i l t e r s  . 
D-38  c h i p  f i r e  SM102, 10/21/71, Shop 13 - A t  8 : l O  PM, f i r e  w a s  
observed  i n  a 55-gallon drum located near t h e  s t a t i o n  1 2  lathe.  
The drum was half f i l l e d  wi th  f u e l  o i l .  D-38 turnings a n d  chips 
extended above t h e  l eve l  of t h e  o i l .  With some d i f f i c u l t y ,  t he  
f i r e  w a s  extinguished by shop and f i r e  department personnel. No 
contamination t o  personnel or  the  shop w a s  encountered. Urine 
samples submitted were a l l  c4.0 vg/1. No increase i n  t he  normal 
a i r  sample counts were observed. 

H-1 w a s  heavily involved i n  the c lean-up  and 

S p i l l  of U-235 contamination, TA-46-16 on 1 1 / 2 / 7 1  - A s m a l l  explosion 
i n s i d e  of the test c e l l  #l furnace blew contamination o n t o  the f l o o r .  
Personnel i n  the  building walked on the  contamination, opened the  
f u r n a c e  and then ca l l ed  H-1. Up t o  20,000 c / m  was d e t e c t e d  on shoes. 
The i n c i d e n t  was more nuisance i n  nature than anything e l s e .  

TA-2 P a r t i c u l a t e  release from the  Sup0 Reactor (12/17/71) - On 
December 16, a needle valve f a i l e d  i n  the open p o s i t i o n  t h a t  permitted 
t h e  b l e e d  i n  a i r  t o  increase  a f a c t o r  of 3. 
i n c r e a s e d  the flow t o  the s t a c k ,  which i n  tu rn  r e s u l t e d  i n  a decreased 
d e l a y  a n d  decay time. 
13 t i m e s  the non-occupational l i m i t  of 2.5~10-' U C i / m l  on December 17. 
(The l i m i t  quoted is app l i cab le  when averaged over a y e a r )  

High 23 'Pu air  counts ,  B - 1 8 1 ,  HRL Bldg. 12/16 & 1 7 / 7 1  - On December 
16,  a b o t t l e  cap blew off from a container holding 238Pu i n  a semi- 
open f r o n t  hood. Also, a valve mechanism f a i l e d  and w a s  replaced. 
The l a t t e r  f a i l u r e  may have contributed t o  the  subsequent re lease  of 
contamination. When H-1 conducted the  rout ine  survey of the  room on 
December 17, 500 t o  6,000 c / m  w a s  found over a la rge  p a r t  of t h e  
room. H-4 commenced immediate decontamination. There w a s  no 
d i f f i c u l t y  reducing the  s u r f a c e s  t o  background. 
o p e r a t i n g  on December 16 read  6 d/m-M3 and 98 d/m-M3 during cleanup. 

The inc reased  a i r  flow 

The "Rb concentration i n  the  s t a c k  reached 

An a i r  s a m p l e r  

MONITORING 

1. 

2. 

! 
! 

I 
i 

Check f o r  x-ray production from high voltage equipment a t  TA-9 - 
Two P-2 personnel working a t  TA-9 requested t h a t  H-1 survey fo r  
x-rays from high vol tage  a s soc ia t ed  with a laser operated under a 
p a r t i a l  vacuum r a t h e r  than w i t h  various gases. The pulsed nature 
of t h e  laser necess i ta ted  the use of i n t eg ra t ing  devices. 
(V ic to reen  444 and TLDs) No r ad ia t ion  could be detected w i t h  100 
p u l s e s ;  however, film badges were issued and TLD's were planted 
f o r  a longer  period of t i m e .  

Environmental sampling f o r  t r i t i u m  - An appendix has been added t o  
t h i s  r e p o r t  which includes i n  summary form some i n t e r e s t i n g  data 
ga the red  by Vanner Holmes. It is a good p i e c e  of development work 
and enlightening. The f i n a l  r epor t  w i l l  include some quan t i t a t ive  
v a l u e s  t h a t  can b e  determined from the  summary numbers and w i l l  
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2. CD T e s t  Par t ic ipa t ion  - Charles Blackwell on November 4 and 
C a r l  Buckland on December 7 and 10. 

3 .  Shipping d a t a  summary t o  t h e  AEC - A 6-month summary of shipping 
d a t a  w a s  prepared fo r  t he  AEC. 

4. Carl Buckland attended a l eade r sh ip  course conducted by the 
Pe r sonne l  Department . 

5. The emergency SOP manual w a s  updated. 

6. S p e c i a l  tritium detector developed f o r  CMB-13 - A method of 
q u a n t i t a t i v e l y  determining t r i t i u m  concentrations in a containment 
vessel without jeopardizing t h e  i n t e g r i t y  of the containment 
p r i n c i p l e  has been designed. 
s c r e e n s  i n t o  an ion chamber and a w i r e  as the  c o l l e c t i n g  e lec t rode .  
S i g n a l s  from t h e  ion chamber which is  located i n  t h e  containment 
v e s s e l  are sen t  t o  a pico-ampmeter located outside t h e  vesse l  by 
leak-proof e l e c t r i c a l  connections. 
a c t i v e  volume of approximately 50 cc w a s  constructed and success- 
f u l l y  demonstrated t o  David Eash (CMF-13) as a p o s s i b l e  means of 
monitoring a f u t u r e  experiment h e  is  planning. 

It cons i s t s  of forming. two wire 

A prototype model w i th  an 

(Vanner Holmes) 

7. Ta lk  t o  GMX-4 - An impromptu t a l k  w a s  presented t o  GMX-4 concerning 
handling precautions f o r  D-38. 

8. Decontamination - (a) TC-99 sources w e r e  prepared f o r  standards 
i n  counting work. 
equipment) e f f o r t  made t o  c l ean  a very highly contaminated CMB-1 
glove box ended i n  f a i l u r e .  
have t h e  f a c i l i t i e s  t o  cope with t h i s  degree of contamination. 
(c )  1 Kg of platinum and 176 l b s .  of mercury processed. 
(d)  Spec ia l  - Ten-Site RaLa c e l l  w a l l s ,  ou t l e t s  

HRL sink and c h a i r  
Sigma Bldg . po l i sh ing  wheels 
SM29 Wing 4, room 4061, f l o o r  and t a b l e  
Wing 9 ,  decontamination of basement 

(b) An expensive ($2,200 i n  man-hours and 

It w a s  concluded t h a t  H-1 does not 

CB/ed 

I 

I 

cc: F i l e -  



Appendix - t o  Item 2 under Monitoring. 
prepared by Vanner Holmes. 

This summary r e p o r t  was 

Water removal from the atmosphere us ing  a "high vo1" s a m p l e r  and 

s i l i c a  g e l  has been studied with the d e s i r e  t o  find a method for  

quick sampling of t he  a i r  f o r  HTO. 

f r eeze  o u t  methods are t i m e  spent  and equipment c a r r i e d  a t  the 

sampling point .  Eighty e ight  (88) samples have been taken. 

Advantages over l i q u i d  ni t rogen 

The r e s u l t s  show t h a t  i n  areas where T r i t i u m  is  known t o  b e  present 

i t  is  e a s i l y  detected by t h i s  method. Problems of cross contamina- 

t i o n  of samples appears t o  have been resolved a f t e r  the  results of 

sample number 30 became questionable.  ( i .e.  Samples do n o t  become 

cross  contaminated by using the  same glassware) Problems of errors 

due t o  d i l u t i o n  of the samples (perhaps by as much as 30%) by water 

i n i t i a l l y  i n  the  s i l i c a  g e l  are now being studied. M o s t  of t h e  

samples i n  the  present  l i s t  w e r e  co l l ec t ed  by using s i l i c a  gel. 

There is  some reason t o  bel ieve t h a t  Drier i te  may be  a b e t t e r  mater ia l .  

A t  any rate,  the  purpose of t he  p re sen t  l ist  of samples is t o  i n d i c a t e  

the  d i f f e rence  i n  magnitude of count between areas and n o t  t h e  

absolu te  quan t i t a t ive  value. 

F u l l  r e p o r t  t o  follow a t  a la te r  da t e .  
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Rel i t ive  Temp, 

. 

Sample Date 
NO 

Place : 

Humidity I- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

l4 

15  

I 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

1 thru 4 taken between 36 

13 

17 

ll 

344 

u5 

98 

185 

24 

13 

u 
584 

272 

4.l 

86 

a923 

2302l 

620816 

10910 

373 

5303440 

5605 

58618 

106669 

490 

\ 

c 
I 

last- ti 

Oct . 

second 

week 

11-16-71 

3.l-16-71 

11-16-71 

11-12-71 

11-16-71 

11-16-71 

11- 16-71 

11-16-71 

12-13-71 

12-13-71 

12=13-71 

12-U-71 

12-U-71 

12-14-71 

Samples 

Pajarlto site and State road 4. 

Samples taken while ridding In 

car using special holder . 
Sampler 5 thru 8 taken outeid. 

Room 34 TA-50, near decon pad. 

I 

Samples 9 thru 11 taken i n  the 

VULe Grand. area on State Road 

4 

TA-50 Roam 34 outside I 

TA-50 Ro- 3b Outside 

TA-50 Ro& 36 'door; open 
I 

I 

R-44 I 

TA-33 Bldgm 86 10 Qutaide 

TA-33 Bldg. 86 R00m 10 I 

TA-33 Bldg, 86 R O ~  9 ': 
L. 

TA-33 Bldg. 86 Ruau'll 

TA-35 Room A 4 3 2  ,: 

1 

' !  

I 
< 

I TA-35 R o ~  A - l 2  i 

T A 4 1  !i'unnel J 

TA-dJ  ROO^ 236 ' ;  

TA-W Room 253 i 

i 

TA-50 Boap 3L I 
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26 12-15-71 

27 12-15-71 

28 12-15-71 

29 12-15-71 

30 12-15-71 

31 12-1&71 

32 12-20-71 

33 12-20-71 

3L 12-20-71 

35 12-21-71 

36 12-21-71 

37 12-21-71 

38 12-21-71 

39 12-21-71 

40 12-21-71 

41 12-21-71 

42 12-21-71 

43 12-21-71 

W, 12-21-71 

45 12-21-71 

46 12-21-71 

12-21-71 

48 12-21-71 

, 49 12-21-71 

50 12-16-71 

5 1  12-20-71 

5 

TA-54 

"A-54 

TA-54 

TA-54 

TA-54 

TA-54 

TA-35 

TA-35 

TA-35 

TA-50 

TA-50 

Tk-54 

"A-54 

TA-54 

T A - S  

TA-54 

TA-21, 

TA-54 

TA-54 

TA-54 

TA-54 

TA-54 

9-54 

TA-54 

E-44 

R-44 

2 
1 

A t  gat@ (Inner) - 
P i t  6 post 1 North mlm . - 
P i t  6 post 39 North ripr 

P i t  5 post23 South ripr 

111 

- 
Between shafts 34 6 39 

Pit21 south end rim, - 
Rom A-12 North ;' 23% 

Roam A I 2  East 19$ 

R00m A-12 h t h  15%? 

4 hot c e l l  outside * 

i 

. .  - 
By hot c e l l  outeidb snow - 
5' south Of shaft 34 -- 
5'  east of shaft 34 anow =- 

5' nobfih of shaft 34 snow - 
5' west of shaft 34 anon - 
5 '  north of shaft 39 snow - 
5'  east of shaft 39 snow - 

west of shack 39 snow 9 - 5' south of ahaf t  39 snow 

Between 3U39 25, e@ (air) 

Between 3U39 W ; - 
Between 34&39 25' &at - 

324. 
226 

195 

726 

~ 9 0 5  

a 
3955696 

4528985 

3799392 
68 

69 

618 

191 

337 

4% 

2249 

1962 

1619 

1536 

63 

70 

1% 

79 

13 

33 

591 

I 
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. 3 : .  

52 12-22-71 DP east  (new) 209 add i t ion 'h :  179 37% 4? 
.. 

53 12-22-71 DP east  209 add room 178; . 27% 75 

DP east  209 add room 176 .! 26% 75 

55 12-22-71 DP east  209 add fi.a I .  29% 75 
i 

54 12-22-71 

56 12-22-71 TA-35 A 4 2  equipnent room' 25% 83.5 

57 12-23-71 MP Tunnel Truck Access ' 35% 73 

58 32-22-71 MP tunnel sector c w e s t  of temp wall Pa$ 83 

59 12-23-71 Hp sect0r.D tunnel . . 8 .  32% 81 

60 12-23-71 PIP experimental area A 32% 77 

61 12-23-71 MP sector H exxi of twinel 32% 77 

62 12-27-71 'TA-33 Bldg. 86 room 10 outside 66% 43 

63 12-27-71 TA-33 -86 cleafihg he& room 33% , 74 

65 12-27-71 TA-33-86 roan 9 . 34% 73 

b 

TA-33-86 room 10 36% 70 
I 

64 32-27-71 

t 

66 12-27-71 TA-33-86 room 11 338 74 
67 12-27-7'1 TA-33-86 south fence outsidd anou -- -- 
68 12-27-71 TA-33-86 north fence snow, -9 - 
69 12-27-71 TA-33 p i n  shop bldg. 3% 72 

70 

71 

72 

73 

74 

75 

76 

77 

2. -2 78 

12-27-71 TA-33 Hot shop 38% 76 

12-27-71 TA-33 Bldg 1l.4 conffb room 37% 77 

(water initially in t h e  s i l i c a  ge l  .2.5 grams 

which was heated f o r  :one bour t o  2.8 p-8 

f ind out how much water cake out0 3 grama 

12-2975'\ 

J 
Tk-4l room 252 405% 70 

TA-41 room 236 37% 73.5 

U29-71 

12-29-71 

12-29-71 

12-29-71 
I 

12-29-71 TA-4. tunnel i7$ 64 
12 -29-71 TA-50 roam 34 3w 81.5 

I 

I, 
1 

8 

44 

107 

113 

s31 . 

91589 

27 

74 

40 

3 

8 

27598 

18791 

10224 

6 5 w  

6970 

mb 

1403 

423 

316 

753 

below blamk 

5 

b e l o w  blank 

159160 

35611, 

3045 

le3 
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I 

I 

79 12-29-71 

80 12-29-71 

81 12-29-71 

82 12-29-71 

83 12-29=$1 

84 12-29-71 

85 12-30-71 

86 12-30-71 

8'7 12-30-71 

88 12-30171 

Note 

TA-51, Area H a t  gate fresh snow 

TA-54 area H at  gate old mow 

TA-54 shaft 39 5' n o m  .new snow 

TA-54 shaft 39 5' east new snow 

TA-54 shaf t  39 5' south new snow 

TA-54 shaft 39 5' west new snow 

-- 

. TA-41 room 252 using aillca gel 36% 

TA-41 = 252 \uing Drierite 

TA-W - 252 using Drierito 

36% 

3611 

I 54$ 
P '  
:: - R-W, 

!I 
.r. Snow samplee not dletil&ed -. I .  

. 

u 
b e l o w  blnnP 

4838 

533 9 

1037 

6150 

181570 

246479 

2311m 

l400 
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AMOS SCIENTIFIC LABORATORY 1. <:: 
UNIVERSITY OF C A L I F O R N I A  

OS ALAMOS. NEW M E X I C O  87844 
- ,  - .  

TO: Dean D. Meyer, H-1 
2 -. DATE: A p r i l  2, 1971 

3. 

4. 

5 .  

6. 

7 .  

8 .  

9. 

10. 

11. 

235U Plasma Thermocouple a t  TA-48 - 
i r r ad ia t ed  capsule was being radidgraphed by the  b e t a t r o n  (200 R/h 
a t  one meter bare). 
the  cask cavi ty ,  a p iece  of thermocouple broke o f f  and fe l l  o n t o  
the open top surface of the s h i e l d .  
the  thermocouple and placed it i n  a p l a s t i c  bag. 
and pocket and miscellaneous equipment w e r e  contaminated up to  
8 mR/h open shield.  
Body dose estimated t o  be <lo0 mR. 
a s  high as  1700 m r e m .  

near ly  a whole week searching f o r  the source. It was f i n a l l y  
found i n  CNC-11 where it had been issued i n  the f i r s t  place.  

TA-2 Excavation - Sta r t ing  on February 1, 1971, H-1 k e p t  s u r v e i l l a n c e  
while Zia excavated and repaired the SUP0 condensate tank .  D o s e  r a t e s  
t o  10 R/h were found i n  the feet  area of the laborers  and 500 mR/h 
t o  t h e  body. The dose r a t e  was highly var iable  s i n c e  it was a f u n c t i o n  
of reac tor  down time. With these  dose r a t e s ,  the men were withdrawn 
u n t i l  the r a t e  had decreased t o  5 mR/h t o  the body. 

Z i a  Salvage Finds - On January 13th,  B i l l  Goode found some 600 lbs. 
of CdO2 i n  Zia Salvage. H-5 was going t o  recommend B i l l  for the  
Congressional Medal of Honor b u t  he hasn ' t  received any metal t o  date .  

On February 24, Don Gibbons found a small p l a s t i c  b o t t l e  that  con-  
ta ined  10 t o  12  black powder pellets from a 155 mm shell. 

SM-316 Hi-Voltage Switching Equipment - 
(58 k V  across switching tubes) 80 mR/h w a s  detected a t  contact 
with the drum; however, no one has access t o  the area when the p o w e r  
is  on. 

Disregard fo r  Signs - On January 19 ,  t w o  Zia craftsmen climbed 
around the W-7 uranium cage loca ted  i n  t h e  ice  house and were chang- 
ing l i g h t  bulbs. "DANGER RADIOACTIVE MATERIAL" s igns  were p o s t e d  
but  the men e i t h e r  d i d n ' t  read o r  comprehend the  s i g n s .  
found t o  be f r e e  of contamination. 

GMX-11 Shots - Monitoring coverage was extended t o  GMX-11 uranium 
sho t s  t h i s  period. 300 counts/min alpha found around t h e  shot s t a n d .  

Record of Stack Discharge of T r i t i u m  - Sta r t ing  January 1, q u a n t i t a -  
t i v e  measurements of t r i t i u m  e f f l u e n t  w e r e  being made a t  Til-33,  
and 41. Monthly r epor t s  have been prepared on the  r e s u l t s .  

Monitoring of 241Am Smoke Detectors - H-1 surveyed the  subject  
de tec tors  during seve ra l  physical  tests a t  S - S i t e  for the  Engineering 
Department. N o  leakage took place.  

On February 5, 1971, the 

When the capsule w a s  returned r e m o t e l y  to  

A GMX-1 t echnic ian  retrieved 
H i s  hands, pants 

The thermocouple read 15 mR/h a t  one meter. 
The hand dose could have b e e n  

A- 25 mg .Source -T. .-was- ~ ~ ~ g h t _ t o b ~ - _ ~ s s i ~ g ~  TY! men_spent 

TLDs w e r e  p lan ted .  

They w e r e  

35 
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UNiVEXSlTY OF CALIFOXNIA 

LO5 ALAMOS. NEW MEZICO 87544 

OFFiCE MEiMOZANDUM 

TO : Dean D. Keysr, Grou? Leacer, H-1 DATE: August 13, 1970 

Reviewed/Lab Counsel 
FROM : Czr 1 Buck Icnd, Leader, H-1 Genera I Mor: i t o r  ing Sect ion PubHcl 

SUBJECT: QCESTION OF MONITORING TA-9-21 STACK FE-4 WX-2 ROOM 120 

SYMBOL : H-1 

Tom L a r s c n  t o l d  me t h a t  t h e  b u l k  o f  any t r i t i u m  releasea, passes 
th rough FE-4; t h e r e f o r e  FE-3 leading from Room l i 9  was considered to 
be of such l i t t l e  consequence t h a t  mon i to r ing  could be disregarded 
f o r  t h i s  l a t t e r  stack.  

When averaging t h e  GMX-2 est imated emission o f  t r i t i u m  ihrough FE-4 
over t h r e e  years, t h e  r e s u l i i n g  concent ra i ion  i'n The s t a c ~  i s  o n l y  
t w i c e  t h e  uncont ro l led  area I i m i i  of 2 x lO-'pCi/ml/year. 
c a l c u l a t i o n s  by E l l e r y  Storm.) J u s t i f i c a t i o n  fo r  mon i to r ing  such 
concent ra t ions  would seem t o  be quesi-ionable when compared t o  areas 
t h a t  have instantaneous re leases i n  concentrat ions many t imes t n i s  
va lue and mon i io r ing  i n  these l a t t e r  cases i s  impossible (however, t h e  
i n i t i a l  q u a n i i t y  i s  known). The concentrat ion does d i c t a t e  cont inuous 
mon iior i n g  i n  uncontro I I ed areas by H-6 or c r y s t a  I ba I I ca I cu  I s t  ions. 

( S e e c h e d  

We f e e l  t h e  group o f f i c e  should make a po l  i c y  dec is ion  t h a i  d i c t a t e s  
t h e  l e v e l  a t  which s tacks musi  be monitored. FE-4 provides a good 

r e g a r d l e s s - o f  concent ra t ion? 
example o f  border l ine  j u s t i f i c a t i o n .  Should we moniTor stacks 

t h e  0524 I l m i t  f o r  uncontro l  led trreas when averageG cver a year or 
when i t  exceeds t h e  l i m i t  by a i a c i o r  of t e n  or one hundred, e tc?  

Should we manit-or fi siacks t h a t  exceed 

0524 wou I d seem t o  imp I y ( reference'iC B) t h a t  env ironmenta I ~ a m p  I i ng i s 
p r e f e r r e d  and s iack  m o n i t o r i n g  (o r  where e f f l u e n t s  pass beyond t h e  
s i t e  boundary per 0524,stacks a r e  noT r e a l l y  mentimea; i s  t o  be 
accompl ished where t h e  former is n o t  p r a c t i c a l .  I 'm no7 s u r e  I know 
how p r a c i  i ca I o r  ef  f i c  i en? 8 n v  i ronrrenta I samp I i ng car! be wnen I ook i ng 

- for  ~ ....- an  average - _  .- - - - -  of -----.-...-.--. 2 x 10-7-!Ci/mI I%-. - - averaged - . -. .- _.__I over -_. -- a year 

I r e g r e t  having t o  throw t h i s  bal I back t o  you b u t  ! t h i c k  we need 
some more guidance. Hindsigi:T nas t o l d  us a l ready  tFiai' !/e ;i-,ould hava 
issued 'i i Im badges t o  every Tom, Dick and c loverm i t e  i n  our techn i ca  I 
areas. Perhaps i n  years To come, we w i  I I say t h e  same f o r  stacks; 
t h a t  e v e r y  pipe leading t o  t h e  roo f  of  a b u i  l d i n g  w i t h  t h a  sxcept ion  
of to! l e ?  vents, should have been monitored f o r  rad io3cTiv iTy.  ! n  t h e  
meant ime , money, manpower an6 Praci ics. I i t y  tempers  he u i f  i mafe tc 
a more moderate approach. 

CB/tcb Car i 3uck land 
Attachmenf 
Xc: Leo G. Cnel ius, Sr. 

J . N. P .  Lawrence 

F i l e  

E I l e r y  Siorm t 
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GVIX-2 

TRlT IUM 

$ 

3- i8-7G 
4 

15.8 c u r i e s  in' i967 
19.8 c u r i e s  i n  i968 
13.0 c u r i e s  i n  1969 

AveraSe = 16 c a r i e s  released up the  stack per  year. 

A i r  f low I n  stack accorainc t o  H-5 or  ENG-4 = 2,733 cim 

T o t a l  Volume ~i a i r  flow i n  stock durincl one year 

= 7.74 x id - X3 x 5.26 io5 - m = 4.07 x 107 - M" 
m Y r  Y r  

~ . c r o c u r i e s  Der m i l l i l i f e r  aver3az concent ra t ion  released Der vear throuqh 
Stack  FE-4 

= i.6 x lo1 c u r i e s  
Y r  

= 4 x 10" curies/M3 
M3 4.07 x 10' - 
Y' 

= 2 x 1r7 pCi /mi I I  i l i f a r  --- .,z1L4 I i m i t  for unconi ro l  ted areas 
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TO 

Thru  

F R O M  

OS A L A M O S  SCIENTIFIC L A B O R A T O R Y  
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87540 

OFFICE MEMORANDUM 

DATE: August 13, 1970 

: J.N.P. Lawrence, Associate Group Leader, H-1  

: Car l  Buckland, Leader, H - 1  Genera I Mon i to r i ng  Sect i o n  Reviewed/Lab counsel 
WHERE NOT NOW SAMPLED PubHcly Releasable 

d 6/83 

I n  your opinion, do you b e l i e v e  t h e  s tacks l i s t e d  i n  t h e  at tachment  
t o  t h i s  memorandum need t o  be monitored r o u t i n e l y  i n  o rder  t o  s a t i s f y  

---- - $he requ i-remendx-of---ASG--Manua I---Chapte~--0524? -Keep- i -w- i -nd- - t -ha fan  
answer i n  t h e  a f f i r m a t i v e  may e n t a i l  your involvement from an a d v i s o r y  
s tandpo in t  as t o  t h e  proper mon i to r i ng  equipment t o  be ordered, e t c .  
I n  o ther  words, your answer should be tempered by t h e  thought  as t o  
whether sampling can be accomplished a t  a l l .  Also, we do n o t  want t o  
sample j u s t  f o r  t h e  h e l l  o f  i t  s ince  t h e r e  i s  a manpower l i m i t a t i o n .  
A lso  keep i n  mind t h a t  i f  we d o n ' t  sample t h e  stacks, be prepared t o  
r a t i o n a l i z e  your t h i n k i n g  i n  such a way as t o  be capable o f  c o n v i n c i n g  
Dean o r  t h e  AEC t h a t  sampling i s  n o t  necessary. The items a t t a c h e d  
a r e  quoted d i r e c t l y  from our  February 13, 1970 r e p o r t  on 1969 S t a c k  
Sampling which included a l l  s tacks n o t  sampled. Dean asked t h a t  I 
e x p l a i n  why each stack t h a t  was n o t  monitored, was n o t  monitored. 
My remarks a r e  included w i t h  your l i s t i n g .  

P lease g i v e  me your answer i n  w r i t i n g  and inc lude any th ing  t h a t  I may 
have fo rgo t ten  w i th  t h e  except ion  o f  t h e  Kanne chambers f o r  CMB-3 a t  
Ten S i t e  and TA-41 which a r e  i n  t h e  m i l l .  

Ca r l  Buckland 

CB/tcb 

Attachment 

Xc:  F i l e  



, 

August 13, 1970 

E l  l e r y  Storm - 

TA-9-2 1 

FE-3 and FE-4 n o t  sampled because we have no method of sampl ing 
and probably n o t  j u s t i f i e d .  

TA-46- 1 

21 s tack samples). No spec ia l  reason f o r  d i scon t inu ing .  A t  
t h a t  t ime t h e r e  was no reason t o  be alarmed over  an average of  
44 i n  a s tack so we stopped sampling. 

FE-11 
H-1 never sampled. H-5 took  samples a f t e r  and n o t  dur ing  t h e  
t ime  N- 1 had processed t e n  
products i n  June 1969. Nothing has been p u t  up t h e  s tack s ince .  
We have no spec ia l  reason f o r  no t  mon i to r ing  a t  t h i s  t ime excep t  
f o r  t h e  f a c t  t h a t  no th ing  i s  going up. 

U e I ements conta i n  i ng f i ss ion 

FE-36 and 37 
Both systems have good f i l t e r s .  No contaminat ion found beyond 
t h e  f i l t e r s  i n  t h e  duc t  work. No reason f o r  n o t  mon i to r i ng  t h e  
stacks. 

Hydrogen exhaust s tacks  - (Bldg. 31) 
There a re  two, bu t  one has no t  been used f o r  many months. 
Temperature of gas a t  sampling p o s i t i o n s  i s  about  8OOOF 
With t h i s  temperature and t h e  grea t  v e l o c i t y  involved, t h e r e  may 
be d i f f i c u l t y  i n  sampling. Water samples have been taken and 
p o s i t i v e  r e s u l t s  have been found b u t t h e y  mean noth ing  from a 
q u a n t i t a t i v e  s tandpoint .  

FE- ? TA-46-16 (Tes t  Ce I I 1 )  
Dur inq ox ide  runs  i n  1963, 85 samples were taken t h a t  averaged 
293 dis/min-M3. 
h i g h l y  contaminated t h e  s tack  a i r  samples. We thought  we had 
enough samples a t  t h e  t ime  and never bothered t o  sample again.  
I n  recent  years, an automatic a i r  sampler was moved about t h e  
p o i n t  area w i t h  negat ive  r e s u l t s .  The inst rument  was sent  t o  
Dick Watts f o r  r e p a i r  and we haven' t  seen it since. The fu rnace 
i s  much smal ler  than Tes t  C e l l  1. 

Several t imes t h e  furnace f i l t e r s  broke and 

Tes t  Cel I 4 
Never took samples because H-5 t o l d  us a t  one t i m e  t h a t  due t o  
stack he igh t  and o t h e r  hazy reasons, it wasn't necessary. 

CB 



August 13, 1970 

J.N.P. Lawrence - 

TA-3-65 - 
Traces of radon gas probab ly  go up t h e  stack. 
of moni to r ing  and probably  n o t  j u s t i f i e d  i n  t h e  f i r s t  place. 

We have no way 

I 

CB 
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August 13, 1970 

Ed Bemis - 

TA -3-39 

Exhaust from Beryllium Shop not monitored for radioactivity 
because it never entered our mind for the short duration 
machining modification of activated beryllium pieces. The 
active material was 46Sc with a trace of 6oCo. The stack is 
believed to be heavily filtered due to the beryllium. 

- - - TA-3-66 -. . - . . . . ----- --- _.-- 

Seven exhausts (FE 2, 3, 4, 5,  6, 22, 23) are not monitored 
because the radioactive material handled ( i f  any) is minima I .  

TA-43-1 

Ceiling exhaust filters found highly contaminated. Area o f  roof 
by exhaust that is believed to run from 8-128, 3000 to 4000 
counts/min alpha detected. No samples were run in the line 
because we had no reason at the time to believe that contamination 
was being released through this stack. The room was used for 
postmortem animal examination. 



.- 

August 13, 4970 

Ro I and Ja I b e r t  - 
TA-3 

TA-3- 16 

Van de Graaf f  t r i t i u m  exhaust pipe. Not moni tored because w e  
d o n ' t  r e a l l y  be l i eve  t h e r e  i s  any g rea t  need t o  survey the 
exhaust and we d o n ' t  have t h e  equipment t o  do t h e  j o b  even i f 
we wanted to .  I n  1967, Alan Nef f  quoted a number of 6 cc/h 
tcirt . i  um-gas release- ( 135,_,656.-_C i.l_y-ear>-.whj-ch-l- &xn-'t--bgl.Leve 
and have no knowledge o f  what i t  i s  based upon. The ra te  o f  
6 cc/h may be c o r r e c t  f o r  two o r  t h r e e  t imes per  year b u t  o n l y  
by co i nc i dence. 

- 

TA-3-40 

P-12 Cyc lo t ron  has on occasion, released t r i t i u m  gas. We h a v e  
no way of moni to r ing  t h i s  s tack  and it i s  p robab ly  n o t  j u s t i f i e d  
t o  s t a r t  with. 



. 
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Da le  Hankins - 

August 13, 1970 

TA-2 SUPO Reactor recombiner exhaust: 

Don' t  have a reason why it i s  not  monitored. E a r l y  1970 G i r a f f e  
p a r t i c u l a t e  and charcoal f i l t e r  and grab sam l e  indicated 
6.7 x lO"pCi/cc ls5Xe and 2.7 x lO"@i/cc and no 1 .  

TA-2 SUPO Valve House Stack: 

. . - . . - . .- - ._ - . . . - - - . -Don-'t---have a -r.eason.-wh.y--i.$ - i-s-not. mon-i.tored-.- . --Some--work -i s-- i n 
progress on t h i s  i n  1970. 
l s s x e  so fa r .  

Grab samples have ind i ca ted  41A, 138Cs, 

TA-2 Bu i l d ing  3 exhaust no t  used i n  1969 

TA-2-1, Room 115 (Chem. Room, 2 hoods, 2 s tacks) :  

Don' t  have a reason why i t  was no t  monitored. I t  was recommended 
i n  e a r l y  1970 t h a t  no more rad ioac t i ve  ma te r ia l  be released up 
these two stacks. 

TA-2-1 OWR Reactor Room: 

New (about 1969) hood f i l t e r e d  w i th  absolute f i I t e r  preceeded by 
a roughing f i l t e r .  Don' t  have a reason bu t  r e a l l y  no t  be l i eved  
j u s t i f i e d .  Used occas iona l l y  t o  open r a b b i t  cans and observe 
mater ia ls  ac t i va ted  i n  the  OWR. 



OS A L A M O S  SCIENTIFIC LABORArORY 
UNlVtRBlTV OF CALIFORNIA 

LO9 ALAMO9. N W  MEXICO 07044 

OFFICE MEMORANDUM 
i TO : Dean Meyer, Group Leader ,  H-1  DATE: J u l y  2 8 @  1970 

FROM : Wilbur W kman, Heal th  P h y s i c i s t ,  H - 1  

SUBJECT: STACK REPORT ON TA-33 FOR THE MONTH OF JUNE 1970 

SYMBOL : H - 1  //&I 
Reviewed/Lab Counsel 
Pubticly Releasable 

. . . . . . . 

Highest u C i / m l i t e r  1 .7  

AEC Manual Chapter 0524 l is ts  MPC va lues  of 5 . 0  x 10'' p C i / m l i t e r  
f o r  c o n t r o l l e d  areas and .2 .O  X 10'' p C i / m l i t e r  for dncontrolled. 
In  t h e  p a s t ,  100 times t h e  MPC has  been used for u n c o n t r o l l e d  
areas for  an average on a s t a c k  release of ' 'I. In this 
case, 1000 t i m e s  would have to be a p p l i e d  t o  s t a y  w i t h i n  t h e  ' Chapter'  0524 MPC for  'H i n  u n c o n t r o l l e d  areas. 

X c :  J.N.P. L a y e n c e ,  H-1 . 
C a r l  Buckland, H-1 d 

I 
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ATOMIC ENERGY COMMISSION t 

ID6 U M O S .  NLW MEXICO 87544 

Reviewed/Lab Counsel U R  3 1  
PubHcly Releasable 

I 

Norris E, Wadbury, Director 
Los Alahos S c i e n t i f i c  Laboratory 

6 dq 

Calendar Years 1367, 19G8 and 1969, Please provide 
- m o r  each s i t e  as well as for each f a c . i l i t y  o r  
r e l ease  poinc assoc ia ted  x i t h  the  s i t e ,  Report the 
da ta  as t o t a l  cu r i e s  of a c t i v i t y  re leased annually 
plus anyc eva i lab le  brealcdovm by type of r a d i o a c t i v i t y  
o r  radionuclidx. Assume that the re lezse  occurs a t  
the end of a pipe o r  discharge point a t  which e f f l u e n t  
passes from pos i t ive  control,  

- 

-- ---__-_ - 

In addi t ion t o  data requested above, 
please ind ica t  concentrat  ion of 
normal 
the years 1967, 1968 and 1969. 

We emphasize the importance of including a l l  re leases  
such as normal efr 'lueiits and s p i l l s ,  leaks,  o r  other  
inadvertent re leases .  Do not omit data  for reasons 
such as poor r e l i a b i l i t y  of estimates,  public r e l a -  
t ions,  secur i ty ,  o r  c l a s s i f i c a t i o n  aspects ,  &&cape 
any l imi ta t ions  on the data, p a r t i c u l a r l y  i n  s i t u a t i o n s  
where releases have occurred without the knowledge of 
r ad ioac t iv i ty  content. 

.. 
I. . ... 

- 



c 

/ ' J  

i l  
6 

Korris Ee Bradbury 2 

In order t o  meet an ALO deadline of A p r i l  13,  1970, 
i t  is  requested chat the information be provided no 
l a t e r  than April 10, 1970. 

LAO : EEV 
I 

Area Planager 

I 

.. 



(Bnega'Stack -= Highest One Time Output 

1967 

1968 
Highest articulate act ivity = .23 c i  on 2/13/68 
Highest h e , 1 3 % e  Activity (gas) - 370.0 c i  on 2/14/68 
Highest 41Ar Activity (gas) = 8.0 c i  per day on any given day while 

the was operated at 8 MW 

-- .--- -- . .---.--..-- .--- - - _. ______-_ 
activity - -1 c i  

Highest l33Xe, 135Xe activity (gas) = 
Highest 41Ar activity (gas) = 8.0 c i  per day on any given day while 

the OWR was operated at 8 MW 
_.-. __.-. 

_+-.- 

---.- ----_I______.-_I______.__ ~ _ _ _ _  -. - ..- . -. .- . - .------ - --._ 

c 

4 
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5 

OFFICE MEMORANDUM 
TO : Leo G. Chelius, Sr., A l t .  Group Leader, H-1 DATE: March 31, 1970 

. .. 

FROM : Car 

SUBJECT: RAD 

SYMBOL : H-1 

Radioact ive re leases i n  p C i  f o r  a l l  s tacks sampled i n  1967 and 1968 
a re  attached.* 
i n  cur ies .  

Planned and acc identa l  re leases from such groups as W-3, GMX-2, 4, 7, 
8 and 1 1  should be forthcoming even tua l l y  f r o m  Agnew and MacDougall 's 
o f f i c e s .  
by W and GMX D i v i s i o n s  t o  t h e  Group Of f i ce ,  l e t  me know. 
i s  working on P-9 and t r i t i u m .  

The Group O f f i c e  a l ready has t h e  r e s u l t s  for 1969 

I f  you need help w i t h  any conversions f o r  m a t e r i a l s  repo r ted  
Roland J a l b e r t  

CB/tcb 

XC: F i l e  

* Some o f  these o l d e r  r e s u l t s  a re  based on on ly  eight-hour samples, 
f i v e  days per week. 
reduced the  dis/min-m3 va lue apprec iab ly .  The f i n a l  p C i  c a l c u l a t i o n s  
for most o f  t h e  s tacks a r e  based on t h a t  same average concent ra t ion  
( i n  40 hours) for 168 hours of each week; therefore,  t h e  re lease i n  
p C i  i s  d e f i n i t e l y  an i n f l a t e d  value (perhaps by a f a c t o r  o f  4 o r  more). 

Longer running t imes (168 hours) would have 

CB 

4 
1- 

c 
Y Y 

t . 
, -  



- - -  FOR MONTH OF 
MONTHLY REPORT ON STACK DISCHARGE TO INCLUDE THE FOLLOWING: FOR YEAR OF 1967 

I 
I 
I 
i 

LOCAl li)N I AREA AVERAGE d i s/m i n-m3 TOTAL uC i D I SCHARGED 
I 

.163 

N o t  run  

Not run  

.726 

TA-2-9 

'3,. 0' 

- -  
- -  

I ..- , - i-/ 
r l  

128.9 /d?,d 

TA-2 

845 cfm 

.437 
Han 5 months 

.306 
Ran 9 months .414 

Not run 

Not run  

.089 

,145 Ran 3 months 

Ran 4 months .387 

TA-3-35 FE-1 (E-2) 

FE-2 (E-1)  

FE-3 (E-3)  

130.3 /,3k,/d- 'i! 
- 5  10.2 / i : j> i !C . 

81.1 $ , I $ ! ;  ' 
-i 

- -  
- -  

I 

9.5 .f 6k'iG- 
"# ,:'& ~ ' I. 3.5 - I  J 

15.6 /, 6,\'c-5 

TA-3-66 FE-I (E-6) 

~ 

.371 Ran 4 months 

FE-7 (E-2) E-3?)/ 

FE-8 (E-1 

FE-9 (E-7) (E-4?) 

FE-10 (E-5) I 
! 

- 4  21.1 $/Sll 

FE-13, 14, 15 (E-3) 

FE-24 (6-105) 1 
FE-25, 26, 27 (B-107) 

( N o  FE#, Main Stack) 

I 

TA-3- 102 

TA-3- 14 1 FE-G ( E - 1 )  

FE-9 (E-2) I 

FE-10 (E-3) 

TA-35-2 FE-2 (E-10)  

FE-3 ( E - 1 1 )  

FE-6 (E-14) 
FE- ' I  (E-15) ! , 

I 

FE-8 (Pu Labs) : 
i 

1 
i 

TA- 3 

8,200 cfm 

11,673 cfm 

2,800 cfm 

38,186 cfm 

17,742 cfm 

26,461 cfm 

44,436 cfm 

20,189 cfm 

39,513 cfm 

2,365 cfm 

2,549 cfm 

16,000 cfm 

14,648 cfm 

18,32% cfm 

25,868 cfm 

TA- 35 

15,600 cfm 

8,267 cfm 

4,050 cfm 

2,308 cfm 

3,142 cfm 



I a MONTHLY REPORT ON STACK D I  

.684 

a B - - 
5 4.478 I 

- 267 3.793 

SCHARGE 

116.3 

a B - - 

I h$k 1,1)0 9-2 
160.1 12.41 8.2- 

.311 2.148 1 

.073 .463 I 
K I 1  

11,alb-- ld5Y- ’ 

- 2 -  
1967 

LOCAT I ON I AREA FVERAGE d i s/m i n - 1 1 1 ~  TOTAL uC i D I SCHARGED 
i 

TA-4 1 I 

TA-48 

FE- 17 I 25,338 cfm 

FE-11 (East fan feeder, 

FE-12 (West fan feeder, 

FE-13 (Center fad  feeder, 

i TA-48- 1 - 
south s ide  of1 b u i l d i n g )  

I 
south s ide  o d bui Id ing)  

south s ide  od bui Id ing)  

21,028 cfm 

15,574 cfm 

108.104 1 1 ~~ , 
1 .  I1(1b- Lf I 5%lC’7 

2.238 110.4 4 454.1 

15,699 cfm 

24,432 cfm 

21,368 cfm 

2,800 cfm 

3,120 cfm 

3,120 cfm 

2,800 cfm 

i 

fan qeeder, no r th  s FE-15 (East  1 FE-16 (West 

[ FE-37 (S-2) 

One stack-  de 1 

de) fan feeder, no r th  s .383 28.498 1 I 
I 

Feeder 
! 
i 
i 

11 
I 

11 . 

I‘ i 
i 
I 
1 

I 
i 
! 

i 
i 
! 
I 
I 

1 

i 
I 

i I 
I 
I 
I 

I ine 
I I  

II I tRa; 

II 

2 FE-38 (5-4) 
One stack-  for  on l y  

months .311 2.785 

.09 1 1.826 

FE-39 (S-3) 
FE-40 ( S - 1 )  I 

I / TA-50 

TA-50- 1 FE- 1 

FE-2 

FE-3 

20,945 cfm 

44,150 cfrn 

3,712 cfm - -  Not run I 
TA-52 

T A- 52- 7 

REMARKS : 

21,025 cfm - -  
- .-. N o t  run I Main Stack 



I 

I 
MONTHLY ' REPORT ON STACK D I SCHARGE TO INCLUDE THE FOLLOW I NG: 

.089 

.116 

i 
! 

LOCAT ION i AREA 

6,482,300,000. 

li - 6  
r 
Li 

4.8 L/,gXlb 
9.0 f * ,  f .  i/ - 

TA-2-9 

.098 

Not run 

Not run 

1.036 

.503 
Ran 1 month 

.435 

.560 

Not run 

TA-2 

845 cfm 

'1;8- 

- -  
- -  I 

394.3 3%/6 - 
1 50.0 / I  i<la- 'I 

4.8 !EY;:$- 
148.5 d,%/O'" 

- -  

TA-3-35 

~ ~ ~~ 

Not run 

.240 

.210 Run for  6 months 

Run f o r  7 months 
.368 

Run f o r  7 months.72j 

i 

j 

I 
j FE-1 (E-2) 

FE-2 (E-1) 1 

- -  
I . -5 

10.1 LdA I:? 2 
- 5  
- S  

25.7 6 . . $ . f i O  
- L  

26.0 3, L,?,/i, 

72.1 ?,J;;.X I t  

TA- 3 

I 

TA-3-66 FE-I (E-6) I 

FE-3 (E-3) 
i 
! 
i 

FE-7 (E-2) E-3?) 

FE-8 (E-1 1 
FE-9 (E-7)  (E-4?) 

I 
FE-IO (E-5)  I 

FE-13, 14, 15 (E-3) 

FE-25, 26, 27 (B-107) 

I 

FE-24 (6-105) i 

TA-3- 1 G2 

TA-3- 14 1 

TA-35-2 

(No FE#, Main Slack) 

FE-G (E -11  

FE-9 (E-2) I 

FE-10 (E-3) : 
! 

FE-2 ( E - 1 0 )  

FE-3 ( E - 1 1 )  

FE-6 (E-14)  

FE-7 (E-15)  ! 

FE-8 (Pu Labs) I 
[ 
! 
i 

8,200 cfm 

11,673 cfm 

2,800 cfrn 

38,186 cfm 

17,742 cfm 

26,461 cfm 

44,436 cfm 

20,189 cfm 

39,513 cfm 

2,365 cfm 

2,549 cfm 

16,000 cfm 

14,648 cfm 

18,322 cfm 

25,868 cfm 

TA- 35 

15,000 cfm 

8,267 cfm 

4,050 cfm 

2,308 cfm 

3,142 cfm 

FOR MONTH OF - - - - 
FOR YEAR OF 1968 

AVERAGE d i s/m i n-m3 TOTAL uC i D I SCHARGED 



- 2 -  

a B 

.188 1.598 ' 

- .340 3.679 1 

- 

I 

1968 

a B - - 

-3 
/ , a i i o '  '' g,gk c 

104.2 5,168.6 

LOCAT I ON I AREA AVERAGE d i s / m  i n-111~ TOTAL u C  i D I SCHARGED 

south s i d e  of 

FE- 17 

bui ld ing)  

TA-4 1 

.401 43.266 

.452 7.328 

25,338 cfm 

.--, 
1,5X/a-'l  *;I* J y t 2 -  =r 
145.6 7,452.8 

.415 3.3481 

.125 .767 

south s ide  of [ b u i l d i n g )  
I 

FE-15 (East  fan fyeder, I 

FE-16 (West fan fTeder, I 

nor th  s ide )  

north s ide )  
One stack- 

f. Y 
? , ' ~ , Y ' I ~ - ' J  2 ,  w 0 -  
24.1 240.3 

[ FE-37 (5-2)  

.139 5.217 

FE-38 (5-4) 

FE-39 (5-3) 

FE-40 ( S - 1 )  I One stack- 

TA-50- 1 FE-1 

FE -2 

FE-3 

T A-52-7 Main Stack 

REI4ARKS : 

Feedei I ine 
11 , 11 I 

I 

I t  ; 11 

I I  ! II 
i 
i 
! TA-50 

TA-52 

21,028 cfrn 

15,574 cfm 

15,699 cfm 

24,432 ctm 

21,368 cfrn 

2,800 c f m  

3,120 cfm 

3,120 c fm 

2,800 c f m  

20,945 cfrn 

44,150 cfm 

3,712 c-fm 

21,025 cfm 

I - . .  . 
.499 43.587 1 

.138 

- - -  - - .  Not run I 

! 

! 

I 
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LOS ALAMOS SCIENTIFIC LABORATOR 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87644 --- 

OFFICE MEMORANDUM 
TO : Harold Agnew, W-Division Leader DATE: Mar. 23, 1970 

i / /  I f  

C .  t ) I > *  [J 
VI 3- FROM : Dean D. Meyer, Group Leader, H-1 
z 
'1 

ReviewedILab Counsel /J' 
PubHcly Relea able '. 

T // @b 
SUBJECT: RECORD OF RADIOACTIVE MATERIAL RELEASED 

r, 
2 TI SYMBOL : H-1 
3r 

...I 

r 

I 

1 have been informed by telephone that a request is on the" 
way from the Washington AEC Health and Safety Office for 
the amounts of radioactive material released into the en- 
vironment by LASL activities for 1967, 1968, and 1969. 

I understand that they want the following: 

1. Released from exhaust systems 
2. Planned releases 
3. Accidental releases. 

The stack at TA-41 has been sampled for alpha emitters and 
we have this information: however, we do not have a record 
of any gas releases. Will you please have the group leaders 
of those operations which have released material furnish us 
with the necessary information? As usual, the deadline for 
the report to be in Washington is April 9. 

DDWel 

XC: C. Buckland, H-1 / 
File 

Dean D. Meyer' 

? 

1 
1 

I 
I .  



LOS ALAMOS SCIENTIFIC LABORATO 
. UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87n44 

P b  OFFICE MEMORANDUM 
TO : Duncan P. MacDougall, GMX D i v i s i o n  Leader DATE: Mar. 23, 1 9 7 0 + ,  

F .  ReviewedlLab Counsel ,’ 
7 z ;P FROM : Dean D. Meyer, Group Leader,  H-1 . pubhcrle>7D$ 

. 
m 
‘1 SUBJECT: RECORD OF RADIOACTIVE MATERIAL RELEASED 
r, 

5 SYMBOL : H - 1 ’  
P 

% 
TI - 
r 

I have been informed by te lephone  t h a t  a request i s  on t h e  
way from t h e  Washington AEC Heal th  and S a f e t y  O f f i c e  for 
t h e  amounts of  r a d i o a c t i v e  m a t e r i a l  r e l e a s e d  i n t o  t h e  en- 
vironment by LASL a c t i v i t i e s .  

D e t a i l s  w i l l  fol low,  b u t ,  i n  g e n e r a l ,  t hey  want: 

Amounts r e l e a s e d  f o r  1967, 1968, and 1969 from 

1. Exhaust systems 
2 .  Planned r e l e a s e s  
3. Accidenta l  r e l e a s e s .  

W e  have t h e  informat ion  for I t e m  1 from our  s t a c k  sampling 
program. W e  do n o t  have a r eco rd  of I t e m  2,  t h a t  i s ,  t h e  
gas  and d e p l e t e d  uranium r e l e a s e d  i n  t h e  s h o t s .  

W i l l  you p l e a s e  have t h e  group l e a d e r s  i n  your D i v i s i o n  
t h a t  have a c t i v i t i e s  which r e l e a s e  m a t e r i a l  g i v e  us t h e  
informat ion .  A s  u s u a l ,  t h e  d e a d l i n e  for t h e  report t o  be 
i n  Washington i s  A p r i l  9. 

I f  any group has  had an  a c c i d e n t a l  r e l e a s e ,  p l e a s e  have 
them i n c l u d e  t h a t  in format ion .  

Dean D .  MeyerJ 
DDM/el 

Xc:  C .  Buckland, H-1 
F i l e  



. I .  OS ALAMOS SCIENTIFIC LABORATORY i 

6 

UNIVERSITY OF CALIFORNIA. 
LO9 ALAMOS. NEW MEXICO 07044 

b 

OFFICE MEMORANDUM t 
: 

TO : S i x t o  Maestas, H - 1  G e n e r a l  Moni to r ing  DATE: March 

T H R U  : Dean D. Meyer, Group Leade r ,  H - 1  
' / I  c 

FROM : Wilb'dr Workman, H e a l t h  P h y s i c i s t ,  H - 1  

SUBJECT: H - 1  A I R  SAMPLING ON THE TA-48 STACKS 

Reviewedllab Counsel i/ 
Publicly Releasable / q577 

I n  t h e  f u t u r e ,  t h e  9 a i r  samples  p r e s e n t l y  b e i n g  c o l l e c t e d  
on t h e  f e e d e r  e x h a u s t s  t o  t h r e e  stacks w i l l  be collected 
once per week i n s t e a d  of once per day.  

For each  e x h a u s t  s tack ,  t h e  H - 1  h e a l t h  p h y s i c s  s u r v e y o r  
w i l l  t a k e  t h e  d i s i n t e g r a t i o n s  p e r  minute  given fo r  e a c h  
feeder e x h a u s t  and prepare it i n  t h e  f o l l o w i n g  way fo r  h i s  
weekly r e p o r t .  

The f o l l o w i n g  a i r  f l o w  c u b i c  feet  per minute  numbers w i l l  
be used  f o r  e a c h  s t a c k  when c a l c u l a t i n g  t h e  weekly  a i r  
c o u n t  : 

Feede r  
Exhaus t  Ft 3/min 

South  S t a c k  FE #11 21,028 
FE #12 15,574 
FE #13 15 , 699 

North  S t a c k  FE #15 24 , 432 
FE #16 21,368 

H o t  C e l l  Stack FE #37 2,800 
FE #38 3,120 
FE #39 3,120 
FE #40 2 , 800 

1. The n e t  d i s i n t e g r a t i o n  p e r  minute  number t a k e n  from 
t h e  CMR r e p o r t  w i l l  b e  used  f o r  b o t h  beta and  a l p h a  i n  t h e  
f o l l o w i n g  way: 

. 



2 .  Next, ca lcu la te  t h e  amount of a c t i v i t y  released t o  t h e  
s t a c k  % w e e k  by each  f e e d e r  e x h a u s t .  

For example, dq 
FE #11 
(21 ,028  f t 3 )  

21,028 x 10080’ - - m3/wee&, 
35.316 

dis/min-m3 x m y -  do: dis/min a 

dis/min-m3 x a= dis /min  B 

Total  d i s c h a r g e  for  one week 

FE #11 = p C i  a dis /min  a 
2 . 2 2  x l o b  

= VCi 8 dis /min  p b  
2 .22  x 10 

3. Next, g roup  week t o t a l  FE c o n c e n t r a t i o n s  fo r  e a c h  s t a c k .  

For example , 
- - 

9 South  S t a c k  FE #11 p C i  a p C i  B 
FE #12 p C i  a W i  8 

p C i  B p c i  a 

&grf i  T o t a l  p ci ~ a / ~ l ~  p ci vwI, 
- - FE #13 

4 .  

For  example,  

Next, group week t o t a l  c u b i c  meters e x h a u s t e d  up e a c h  s t a c k .  

South S t a c k  FE #11 m3/week 
FE #12 m 3/week 
FE #13 m3/week 

Tota l  m 3/week 

5. Then, t o  o b t a i n  a v e r a g e  weekly a i r  c o n c e n t r a t i o n s  up e a c h  
s t a c k  pe r fo rm t h e  f o l l o w i n g  for b o t h  a and B .  

For example,  



6 .  F i n a l l y ,  l i s t  t h e  t o t a l  c o n c e n t r a t i o n s  t 

a B 

u c i / c m 3  u c i / c m 3  South  S tack  
Nor th  Stack 1.1cijcm3 
H o t  C e l l  S t a c k  v ~ i / c m '  

To ta l  e x h a u s t e d  
fo r  week of p c i / c m 3  r- 

I t  s h o u l d  be n o t e d  t h a t  as new sys t ems  a re  p u t  i n t o  o p e r a t i o n  
t h e y  s h o u l d  be  i n c l u d e d  i n  t h e  same way. For example, t h e  
t w o  f e e d e r  l i n e s  t o  t h e  new core d i s s o l v i n g  wing w i l l  soon  be 
sampled. These s h o u l d  be  c a l c u l a t e d  i n d i v i d u a l l y  and t h e  s t a c k  
c o n c e n t r a t i o n  i n  v C i / c m 3  added i n t o  o u r  f i n a l  t o t a l .  

X c :  J .  N. P. Lawrence 
C a r l  Buckland 



CURIE 

n 

OUTPUT REPORT FOR SOUTH MESA STACK, 

41Ar = ( , ,  Ci/month 
Gas Effluent i 

. .  

8%b E uli3ciGc z4aE Ci/month -- Particulate Effluent 

The ratio of 13%e to 135Xe varies, but an average of &)je 135x, 
and 2 O j e  13%e may be applied. c 

1 

, . -  

c 



c 

- .._._. _._a- - . . - 

.: i 

Gas Effluent 

The ratio of 13%e to 135Xe varies, but an average of &) 9o 135Xe 

209.9 13%e may be applied. 

I I 

\ 

' i  



Gas Effluent 

W 4 A  
88Rb = - ci/iae&h -- Particuhte Effluent 

The ratio of 13%e t o  135Xe varies, but an averz-ge of 90 l35xe 

and 20 ym 13%e may be applied. 

* 
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iOS ALAMOS SCIENTIFIC LABORATORY i 
U N I V L R S I l V  OF CALIFORNIA L 

c 
LO8 A L A M O S  NEW MEXICO 87544 r 

OFFICE MEMORANDUM 
I 

: J. N .  P .  Lawrence, Assoc. Grp. Ldr . ,  H - 1  DATE: 
I .  

TO 

J3 
A /. /' 

FROM : D a l e  E .  Hankins,  H - 1  I' c-ii 

SUBJECT: EFFLUENTS FROM VA1,VE HOUSE AND RECOMBINER BLOWER STACKS 

SYMBOL : H - 1  
AT THE WATER BOILER REACTOR 

Samples of t h e  e f f l u e n t s  f r o m  t h e  recombiner  b lower  a n d  
t h e  valve-house s tacks  of t h e  Water Bo i l e r  Reactor w e r e  
t a k e n  u s i n g  f i l t e r  p a p e r s ,  charcoal ,  and  gas samples. 
The samples  were o b t a i n e d  d u r i n g  the reactor o p e r a t i o n  
a t  25 kW and adequa te  t i m e  a f t e r  s t a r t u p  w a s  allowed t o  
a s s u r e  t h e  maximum a c t i v i t y  would be p r e s e n t  i n  both 
s t a c k s .  The f o l l o w i n g  r e s u l t s  w e r e  o b t a i n e d .  

J a n .  1 2 ,  1970, r ecombine r  blower s t ack  

' " ~ e  6 . 7  x w/cc 
3 8 C s  2.7 x 10-7 w/~c,, 

The f l o w  i n  t h e  4-in.-diam s t a c k  i s  180f t3 /min  a t  a f l o w  
r a t e  of 2000 f t /min .  

Feb. 11, 1970,  va lve-house  s tack 

The o n l y  s i g n i f i c a n t  a c t i v i t y  w a s  4 1 A r .  The re  
i s  some ' " ~ e ,  3 8 ~ e ,  13'Cs, and a l l  of 
which are w e l l  below t o l e r a n c e s .  

C o n c e n t r a t i o n  MPC 
Observed 40-hour Week 
(I.lc/cc) (lJc/cc) 

38cs 1.1 x 10-l0 1 . 0  x C a l c u l a t e d  
' 8 8 %  2.9 x 10"O 1 . 0  x C a l c u l a t e d  
1 3 5 ~ e  too s m a l l  t o  4.0 x low6 C h a p t e r  0524 

3 8 ~ e  too s m a l l  t o  3.0 x C a l c u l a t e d  
e v a l u a t e  

e v a l u a t e  
' A r  4.5 x 10-5 2.0  x C h a p t e r  0524 

The f l o w  i n  the stack o r i g i n a t e s  f r o m  a 3/8 i n .  copper 
t u b e  a n d  i s  0 . 4  f t 3 / m i n  a t  a f l o w  rate of 350 ft/min i n  
t h e  t u b e .  



The e f f l u e n t s  f r o m  these s t a c k s  v a r y  f r o m  z e r o  t o  t h e  v a l u e s  
g iven  above and s h o u l d  be p r o p o r t i o n a l  t o  t h e  reactor power. 
Only t h e  3 5 X e  and 4 1 A r  exceed  MPC v a l u e s  for 40-hour oc- 
cupancy a n d  are  bo th  based on immersion. S i n c e  t h e  o u t p u t s  
of these s t a c k s  are v e r y  small  and t h e  stacks are both located 
a s i g n i f i c a n t  d i s t a n c e  above t h e  b u i l d i n q s ,  n o  p e r s o n  c o u l d  
e v e r  be comple t e ly  immersed i n  these g a s e s .  Consequen t ly ,  
no  hazard  t o  p e r s o n n e l  on- o r  off-site e x i s t s  from t h e  o u t p u t  
of these s tacks.  

.. . 

I 
L 

I 
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S ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO6 ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, H-1 DATE: February 13, 1970 

Reviewed/Lab Counsel 

: Car l  Buckland, Leader, General Mon i to r i ng  Section, H-1 

SUBJECT: REPORT ON RADIOACTIVE MATERIAL OUTPUT FROM STACKS FOR THE YEAR 1969 

SYMBOL : H-) 

The in fo rmat ion  requested i n  your January 16, 1970 memorandum concern ing 
t h e  above sub jec t  i s  r e l a t e d  below i n  t h e  order  requested w i t h  t h e  
except ion o f  Item 6 deal ing w i t h  s tacks  n o t  monitored. Item 6 i s  covered 
separa te ly  a t  t h e  end o f  t h e  r e p o r t  except where a l l  exhaust s tacks  a r e  
monitored. 

TA-2 

1. 

2. 

N o t  known, however, t h e  average for  41A per  month was 151.2 C i  
and 1.15 ci/month f o r  133Xe, 136Xe inc lud ing  e i g h t  months no 
a c t i v i t y  de tec tab le  and .01 ci/month o f  88Rb inc lud ing  t e n  months 
no a c t i v i t y  detected. 
20% 13'Xe when re leased through t h e  stack. 

*' A - 1814. Ci /year  t o t a  
Xe, 13'xe - 13.83 Ci /year  t o t a  

"Rb - .137 Ci/year t o t a  

1827.967 Ci/year t o t a  

There i s  an average of 80% 13'Xe and 

133 

3. 

4. 

5. 

6. 

7. 

TA-2-9 on South Mesa, south-southeast of TA-2 

Given i n  Item 1. 

TA-2-1 OWR and SUP0 Reactors 

See end o f  repo r t .  

845 cfm 

TA-3 - 
TA-3- 16 

1. Not a v a i l a b l e  

2. Not a v a i l a b l e  

Van de Graaff,  TA-3-16 3. V e r t i c a  

4. T r i t i u m  

5. V e r t i c a  

6. See end 

7. .25 cfm 

Van de Graaf f  

o f  r e p o r t  



TO : Dean D. Meyer, H-1 ?- 

TA-3-35 

FE-1 (E-2) 

( 1 )  

(2 )  Zero 

(3) West wide o f  SM-35 

Year ly  average 0.0 dis/min-m3 

( 4 )  236U 

(5 )  Room 105 ( a f t e r  recent  re-vamp) 

( 6 )  None 

(7 )  8200 cfm ( a f t e r  recent  re-vamp) 

a ALAMOS SCIENTIFIC LABORATORY 
UNlVERSlW OF CALIFORNIA 
LO9 ALAMOS. NEW MEXICO 87544 

DATE: February 13, 1970 

FE-2 (E-1) 

(1.) Year ly  average 0.0 dis/min-m3 

(2 )  Zero 

(3)  West s ide  o f  SM-35 

( 4 )  

( 5 )  Room 104 ( a f t e r  recen t  re-vamp) 

(6 )  None 

(7 )  

235 u 

11,673 cfm ( a f t e r  recen t  re-vamp) 

FE-3 (E-3) 

1. 

2. 

3. 

4. 

5. 

7. 

( 1 ) 

( 2 )  Zero 

(3 )  Through wa l l  on west s i d e  o f  SM-35 

Year I y average 0.0 d is/mi n-m3 

( 4 )  236u 
( 5 )  Room 101-8 

( 6 )  None 

(7 )  2800 cfm ( a f t e r  recent  re-vamp) 

TA-3-39 

Unknown 

Unknown 

B e r y l l i u m  Shop 

4 6 ~ c ,  t r a c e  ' O C O  

Bery l  I ium Shop 

Unknown 

e 



TO : Dean D. Meyer, H-1 -4 

TA - 3-40 

1. Unknown 

2. Unknown 

3. p-12 Cyclotron, South Wing 

4. T r i t i u m  

5. Cyc lot ron 

7. Unknown 

TA-3-65 

1. Unknown 

2. Unknown 

3. SM-65 Vau I t  

4. Radon gas 

5. SM-65 

7. Unknown 

TA-3-66 

FE-1 (E-6) 

( 1 ) 

(2)  Zero 

(3 )  East s i d e  o f  SM-66 

( 4 )  236U and 238U depleted 

( 5 )  Fabr i ca t i on  Sect ion 

(7 )  38,186 cfm 

( 1 )  Year ly average 0.0 dis/min-m3 

(2 )  Zero 

( 3 )  West s i d e  of SM-66 

( 4 )  238U depleted and ThOa 

( 5 )  Ceramics Sect ion 

( 7 )  17,742 cfm 

Year I y average 0.0 d is/min-m3 

FE-7 (E-2) (E-3?) 

ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87544 

DATE : February 13, 1970 



TO : Dean 0. Meyer, H-1 = 4- 

ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 87544 

DATE: February 13, 1970 

TA-3-66 c o n t ' d  

FE-8 (E-1) 

( 1 )  Year ly  average 3.0 dis/min-m3 

(Z) ,  .41 x Ci /year  t o t a l  

( 3 )  West s ide of SM-66 

(4 )  238U depleted 

( 5 )  Foundry Sect ion 

( 7 )  26,461 cfm 

FE-9 (E-7) (E-4?) 

( 1 ) 

(2)  Zero 

(3)  East s i d e  o f  SM-66 

( 4 )  236U and depleted 

( 5 )  Powder Meta 1 1 urgy 

( 7 )  44,436 cfm 

Year I y average 0.0 d is/min-m3 

FE-10 (E-5) 

( 1 )  

(2)  Zero 

( 3 )  East  s ide  of SM-66 

( 4 )  

( 5 )  
( 7 )  20,189 c f m  

Year ly  average 0.0 d is/min-m3 

236u 

2 3 6 U  Foundry and Shop 21 

FE-13, 14, 15 (E-3)  

( 1 ) 

(2)  ,135 x Ci /year  t o t a l  

(31 North s i d e  of SM-66 

( 4 )  238U dep I e ted 

( 5 )  Foundry and Graph i te  Shop 

( 7 )  39,513 cfm 

Year I y average 0.5 d i s/m i n-m3 



- - - . . . . . _. 
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TO : Dean D. Meyer, H-1 -5- 

@ ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. N E W  MEXICO 87544 

DATE: February 13, 1970 

TA-3-66 c o n t ' d  

FE-24 (6-105) 

( 1 ) 

(2 )  Zero 

( 3 )  

(4 )  238U depleted and ThOz 

Year I y average 0.0 d is /mi  n-m3 

Through t h e  r o o f  over Room 6-105 

(5 )  Ceramics 

(7 )  2,365 cfm 

FE-25, 26, 27 (8-107) 

( 1 ) 

(2)  Zero 

(3 )  

( 4 )  '"U depleted 

Year I y average 0.0 d is/m in-m3 

Through t h e  r o o f  over 6-107 

(5 )  Foundry 

(7 )  2,549 cfm 

Year I y average .297 d is/m in-m3 

TA-3-102 (no FE # I s ,  Main Stack) 

1. 

2. .032 x Ci/year  t o t a l  

3. South s i d e  SM-102 
235 2 3 8 ~  

4. u, 
5. SM-102 

6. None 

7. 16,000 cfm 

TA-3- 141 

FE-6 (E-1)  

( 1 ) 

(2 )  Zero 

(3) North s i d e  of  SM-141 

( 4 )  238 U, depleted 

( 5 )  Room 148 

( 6 )  None 

( 7 )  14,648 cfm 

Year I y average 0.0 d i s/m in-m3 



TO : 

.. . 
ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. N E W  MEXICO 87544 

Dean D. Meyer, H-1 -e DATE: February 13, 1970 

TA-3-141 con t ' d  

FE-9 (E-2)  

( 1 )  Yearly average 0.0 dis/min-m3 

( 2 )  Zero 

(3 )  

(4 )  dep I eted 

(5 )  Room 150, 144, 142 

(6 )  None 

(7 )  18,322 cfm 

Through roof of SM-141 over Room 136 

FE-10 (E-3) 

Year I y average 0.0 d , s / m  i n-m3 

Zero 

Through r o o f  of SM-141 over Room 144 

23eU, depleted' 

Rooms 135, 136, 137, 141 

None 

25,868 cfm 
4 

I V !  
, J  : 

I .  

I. . 
Unknown 

Unknown 

TA-9-2 1 

T r i t i u m  

Room 1 19 

2,704 cfm 

TA-9 

TA-33- 86 

FE #6 #a 
( 1 )  Unknown 

(2)  Unknown 

( 3 )  TA-33-86 

(4 )  T r i t i u m  

Unknown 

Unknown 

TA-9 -2 1 

T r  it i um 

Room 120 

2,731 cfm 

( 5 )  Cleaning hood and Room 9 

( 7 )  4,096 c f m  main s tack  



TO : 

ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87544 

Dean D. Meyer, H-1 -F DATE: February 13, 1970 

TA-35 

TA-35-2 

FE-2 (E-10) 
( 1 )  Year ly  average .020 dis/min-m3 

(2) 2 x low6 C i  t o t a l / y e a r  

(3) South-southwest corner  of Bldg. 7 
(4) 239Pu and 236U 

(5) Rooms 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 155 
(6) None 

(7) 15,600 cfm 

FE-3 (E-11) 
( 1 )  
(2) .9 x C i  t o t a l / y e a r  

(3) East of Bldg. 7 
(4) 239Pu 

Yearly average .013 d is/min-m3 

(5) Rooms 164 (Lab C), 165, 166 

(6) None 

(7) 8,267 cfm 

FE-6 (E-14) 

( 1 ) 
(2) 2 x C i  t o t a l / y e a r  

( 3 )  East o f  Bidg. 7 

(4) 239Pu 

Year 1 y average .083 d is/m i n-m3 

(5) Room 161 (Lab C) 

(6) None 

(7) 4,050 cfm 

FE-7 (E-15) 

( 1 ) 
(2) .45 x C i  t o t a l / y e a r  

(3) East o f  Bldg. 7 
(4) 239Pu 

Year 1 y average .023 d is/m i n-m3 

( 5 )  Room 162 (Lab B) 

(6) None 

(7) 2,308 cfm 



TO : Dean D. Meyer, H-1 8 -  

TA-35 con t ' d  

FE-8 (Pu Labs) 

Year ly  average .010 d is/min-m3 

.22 x C i  t o t a l / y e a r  

Stack o u t  of Bldg. 2 

239Pu 

Drybox t r a i n s  and hoods 

None 

3,142 cfm 

n Rooms 

TA-4 1 

Year I y average .052 d i s/m i n-m3 

9 x IOP c i  t o t a l  per  year 

A t  west end o f  Bldg. 4 
238 23Su 239PU, Pu, 

A l l  o f  W-7 area 

None 

25,338 cfm 

TA-42 

ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
L O 8  ALAMOS. NEW MEXICO 87544 

DATE: February 13, 1970 

29, 133, 134, 137, 139, 140, 144 

b 161 

No Stack # 

( 1 )  

( 2 )  .81 x C i  t o t a l  per  year 

Yearly average 398 dis/min-m3 ( f i l t e r  bank by-passed) 

(3 )  TA-42-1 

( 4 )  

( 5  ) TA-42 I nc i ne ra to r  

(6 )  None ( b u t  see end of r e p o r t  a l s o )  

( 7 )  300 cfm 

2 3 y P ~ ,  241Am res idue i n  i nc ine ra to r  

TA-43 
No Stack # 

( 1 )  Unknown 

(2) Unknown 

( 3 )  Roof o f  HRL 

( 4 )  238Pu 

( 5 )  8-128 

( 7 )  Unknown 



TO : Dean D. Meyer, H-1 

. ~. 

ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO 87544 
UNIVERSITY OF CALIFORNIA 

-9 = 

TA-46 

DATE : February 13, 1970 

Unknown 

Unknown 

TA-46- 1 
23611 

Room 8 

1000 cfm ( v a r i e s  w i t h  number of hoods i n  use 

Unknown 

Unknown 

TA-46- 1 

236U, f i s s i o n  products 

Room 102 

1,700 cfm 

Unknown 

Unknown 

78-46-3 1 
2 3 5 ~  

Room 168 

2,540 cfm 

Unknown 

Unknown 

TA-46-3 1 
2 3 5 ~  

Room 103 

2,043 cfm 

. 



a ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO 87544 
UNIVERSITY OF CALIFORNIA 

TO: Dean D. Meyer, H-1 - 16 DATE: February 13, 1970 

TA-46 con t ' d  

FE- ? 
( 1 )  Unknown 

(2 )  Unknown 

( 3 )  TA-46-31 

( 4 )  -U 

( 5 )  Room 170 

( 7 )  Unknown. Volume o f  f l ow  va r ies  w i t h  each t e s t  per  H-5 

TA-46- 16 

FE- ? 

Tes t  Cel I 1 and 4 ( 2s tacks)  

( 1 )  Unknown 

(2 )  Unknown 

( 3 )  TA-46-16 

(4 )  236u 
( 5 )  Test C e l l  1 and 4 ( 2  s tacks)  

(7 )  Unknown. Volume o f  f low va r ies  w i t h  each t e s t  per  H-5 

TA-48 

TA-48- 1 

FE-11 (East  Fan feeder, South s ide  o f  b u i l d i n g )  

( 1 )  

(2 )  *See below 

(3 )  South s i d e  o f  b u i l d i n g  

( 4 )  Uranium and f i s s i o n  products 

( 5 )  Southeast sec t i on  o f  b u i l d i n g  

( 6 )  None 

( 7 )  21,028 cfm 

Year ly  average 0.18 dis/min-m3 a lpha - 3.95 dis/min-m3 beta gamma 

FE-12 (West Fan feeder, south s ide  o f  b u i l d i n g )  

( 1 )  
( 2 )  *See below 

( 3 )  South s i d e  o f  b u i l d i n g  

( 4 )  Uranium and f i s s i o n  products 

( 5 )  Southwest sec t i on  o f  b u i l d i n g  

(6) None 

(7 )  15,574 cfm 

Year ly  average 0.29 dis/rnin-m3 alpha - 2.16 dis/min-m3 beta gamma 



- _... 
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ALAMOS SCIENTIFIC LABORATORY 

LO8 ALAMOS. NEW MEXICO 87544 
UNIVERSITY OF CALIFORNIA 

Dean D, Meyer, H-1 J L  DATE: February 13, 1970 

TA-48 c o n t l d  

FE-13 (Center Fan feeder, south s i d e  o f  b u i l d i n g )  i'. 

( 1 )  

(2)  *See below 

( 3 )  South s i d e  o f  b u i l d i n g  

(4 )  Uranium and f i s s i o n  products  

( 5 )  Old d i s s o l v i n g  rooms 

(6 )  None 

( 7 )  15,699 cfm 

Year1 y average 0.08 d is/min-m3 - 3.72 dis/min-m3 beta gamma 

*These t h r e e  feeder l i n e s  feed i n t o  a common stack located a t  south end 

.064 x C i  alpha 1.174 x lom3 C i  beta 

o f  bu i l d ing .  The t o t a l  c u r i e  ou tpu t  f o r  1969 i s  as fo l l ows :  

FE-15 (East  Fan feeder, no r th  s ide)  

( 1 )  

( 2 )  *See below 

( 3 )  Nor th  s i d e  of b u i l d i n g  

(4)  239Pu and f i s s i o n  products  

(5 )  Nor theast  sec t  ion of. bu i I d  ing 

(6 )  None 

(7 )  24,432 cfm 

Year ly  average 0.53 dis/min-m3 alpha - 6.27 dis/min-m3 beta-gamma 

FE-16 (West Fan feeder, no r th  s ide  

( 1 )  

(2) *See below 

( 3 )  Nor th  s i d e  of b u i l d i n g  

(4 )  239Pu and f i s s i o n  products  

(5 )  Northwest sec t i on  of b u i l d i n g  

(6 )  None 

( 7 )  21,368 cfm 

Year ly  average 0.27 dis/min-m3 alpha - 8.40 dis/min-m3 beta-gamma 

*The above feeder l i n e s  feed i n t o  a common stack located on t h e  n o r t h  
s i d e  o f  t h e  bu i l d ing .  The t o t a l  c u r i e  ou tpu t  f o r  1969 was: 

.126 x C i  a lpha and 2.227 x C i  beta 



ALAMOS SCIENTIFIC LABORATORY 

L O 8  ALAMOS. NEW MEXICO 87544 
UNIVERSITY OF CALIFORNIA 

TO: DATE: February 13, 1970 12 
I -  Dean D. Meyer, H-1 

TA-48 con t ' d  

FE-37 (S-2 )  Feeder L i n e  

( 1 )  

(2 )  *See below 

(3)  Nor th  s i d e  o f  b u i l d i n g  

(4 )  Uranium and f i s s i o n  products 

( 5 )  Hot C e l l s  on no r th  s ide  

(6 )  None 

( 7 )  2,800 cfm 

Year1 y average 0.093 dis/min-m3 alpha - 5.50 d is/min-m3 beta gamma 

FE-38 (S-4) Feeder L i n e  

( 1 )  

(2) *See below 

( 3 )  North s i d e  o f  b u i l d i n g  

( 4 )  Uranium and f i s s i o n  products 

(5 )  Hot C e l l  personnel area 

( 6 )  None 

( 7 )  3,120 cfm 

( 1 )  Year ly  average 0.45 dis/min-m3 alpha - 10.53 dis/min-m3 beta gamma 

(2) *See below 

( 3 )  Nor th s i d e  o f  b u i l d i n g  

(4 )  Uranium and f i s s i o n  products  

( 5 )  Hot C e l l  on no r th  s i d e  of b u i l d i n g  

(6) None 

( 7 )  3,120 cfm 

Year l y  average 0.024 d is/min-m3 a lpha - 1.56 d is/min-m3 beta gamma 

FE-39 (S-3) Feeder L i n e  

FE-40 (S-1)  Feeder L i n e  

( 1 )  

(2)  *See below 

( 3 )  North s i d e  o f  b u i l d i n g  

( 4 )  Uranium and f i s s i o n  products  

( 5 )  Hot C e l l  personnel area 

( 6 )  None 

( 7 )  2,800 cfm 

Year ly  average 0.040 'd is/min-m3 a lpha - 4.72 d is/min-m3 beta gamma 

*The above four  feeder l i n e s  feed i n t o  a common stack on t h e  no r th  s i d e  o f  
t h e  bu i l d ing .  The t o t a l  c u r i e  ou tpu t  f o r  1969 was: 

.013 x C i  alpha and .452 x loe3 C i  beta 



. 

TO : 13 _ -  Dean D. Meyer, H-1 

TA-50 

~ A L A M o S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 8754 

DATE: February ,813, 1970 

Year I y average .088 d i s/rn i n-m3 

To ta l  c u r i e s  .013 x 

Northeast s i d e  of Bu i I d  ing 1 

Greatest  p a r t  would be 23sPu 

Rooms 10 and 1 1  

None 

20,945 cfm 

Year ly  average .093 dis/min-m3 

To ta l  c u r i e s  ,028 x 

Southwest corner  of B u i l d i n g  1 

Most l y  239Pu 

Rooms 24, 34, 35, 36, 116, 123, 130, 131 

None 

44,150 cfm 

Year I y average .032 d i s/m i n-m3 

To ta l  c u r i e s  .001 x low3 
Southeast s i d e  of B u i l d i n g  1 

Greatest  p a r t  239Pu 

Rooms 38 and 38-A 

None 

( 7 )  3,712 cfrn 



TO: Dean D. Meyer, H-1 J 4, 

0 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. N E W  MEXICO 87544 

DATE : February 13, 1970 

TA-52 

TA-52- 1 

Year I y average *See be I ow d i s/m i n-m3 a I p ha 

*See be I ow d i s/m i n-m3 beta 

T o t a l  c u r i e  ou tpu t  for 1969 *See below 

F i s s i o n  products, 131 I , t r a c e  o f  2 3 s ~  

( 3 )  TA-52-1 no r th  s i d e  

(4 )  f (5 )  ( 6 )  Reactor None 

( 7 )  21,025 cfm 
*Is1 I charcoal, f i s s i o n  product  and 23sU a l p h a  a c t i v i t y  w i  I 1  be 

forthcoming even tua l l y  from John Elder  o f  K-4. The system i s  
equipped w i t h  a charcoal f i l t e r  and a r o t a t i n g  p a r t i c u l a t e  f i l t e r .  
The r e s u l t s  of t h e  p a r t i c u l a t e  f i l t e r  i s  recorded and t h e  reco rd ing  
paper i s  ava i lab le ,  i f  i n  time, H-1 has t o  make t h e  ca l cu la t i ons .  
The charcoal in fo rmat ion  i s  a l s o  a v a i l a b l e  t o  us  b u t  we would 
have t o  punch new IBM cards, etc. 
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TO : Dean D. Meyer, H-1 
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e ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO 87544 
UNIVERSITY OF CALIFORNIA 

DATE: February 13, 1970 

ANSWERS TO ITEM 6 (Stacks n o t  monitored) 

TA-2 SUPO Reactor recombiner exhaust: 

Don' t  have a reason why it is no t  monitored. E a r l y  1970 G i r a f f e  
p a r t i c u l a t e  and charcoal f i l t e r  and grab Sam l e  ind ica ted  
6.7 x 10'6pCi/cc 135Xe and 2.7 x 10-7pCi/cc "'Cs and no 1 .  

TA-2 SUPO Valve House Stack: 

Don ' t  have a r e a s m  why it i s  no t  monitored. Some work i s  i n  
progress on t h i s  i n  1970. 
s 3 5 ~ e  so f a r .  

Grab samples have ind ica ted  41A, 13'Cs, 

TA-2 B u i l d i n g  3 exhaust n o t  used i n  1969 

TA-2 -1, Room 115 (Chem. Room, 2 hoods, 2 s tacks)  : 

Don' t  have a reason why it was n o t  monitored. I t  was recommended 
i n  e a r l y  7970 t h a t  no more r a d i o a c t i v e  m a t e r i a l  be re leased up 
these two stacks. 

TA-2-1 OWR Reactor Room: 

New (about 1969) hood f i l t e r e d  w i t h  abso lu te  f i l - f e r  preceeded by 
a roughing f i l t e r .  
j u s t i f i e d .  
mater i a  I s a c t i v a t e d  i n  t h e  OWR. 

Don ' t  have a reason b u t  r e a l l y  no t  be l ieved 
Used occas iona l l y  t o  open r a b b i t  cans and observe 

TA-3 

TA-3- 16 
Van de Graaf f  t r i t i u m  exhaust pipe. 
r e a l l y  be l i eve  t h e r e  i s  any grea t  need t o  survey t h e  exhaust and 
we don ' t  have t h e  equipment to do t he  j o b  even i f  we wanted to. 
I n  1967, Alan Ne f f  quoted a number o f  6 cc/h t r i t i u m  gas re lease  

!, , (136,656 C i /year )  which I d o n ' t  be l i eve  and have no knowledge of 
what it i s  based upon. The r a t e  o f  6 cc/h may be c o r r e c t  for two 
o r  t h r e e  t imes per  year bu t  o n l y  by coincidence. 

Not monitored because we d o n ' t  

TA-3-39 
Exhaust from B e r y l l i u m  Shop n o t  monitored for  r a d i o a c t i v i t y  because 
it never entered our mind f o r  t h e  sho r t  d u r a t i o n  machinin m o d i f i c a t i o n  
of  a c t i v a t e d  be ry l  I ium pieces. The a c t i v e  m a t e r i a l  was 4'Sc w i t h  a 
t r a c e  of 6oCo. The s tack i s  bel ieved t o  be heav i l y  f i l t e r e d  due t o  
t h e  bery l l ium.  

TA-3-40 
P-12 Cyc lo t ron  has on occasion, re leased t r i t i u m  gas. We have no 
way o f  mon i to r ing  t h i s  s tack and it i s  probably no t  j u s t i f i e d  t o  
s t a r t  wi th .  
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Dean D. Meyer, H-1 
16 
_I  DATE: February 13, 1970 

TA-3-65 
Traces o f  radon gas probably  go up t h e  stack. 
mon i to r ing  and probably  n o t  j u s t i f i e d  i n  t h e  f i r s t  place. 

We have no way of 

TA-3-66 
Seven exhausts (FE 2, 3, 4, 5, 6, 22, 23) a re  n o t  monitored because 
t h e  r a d i o a c t i v e  ma te r ia l  handled ( i f  any) i s  minimal. 

TA-9-2 1 
FE-3 and 4 n o t  sampled because we have no method o f  sampling and 
probably no t  j u s t i f i e d .  , , ! 'I-' 

TA-33-86 
FE-6 and 8 no t  sampled because we have no method of sampling as y e t  
bu t  work i s  progress ing a long these l ines .  

TA-42- 1 
Prec ious metals decontaminated i n  a d r y  box. Exhaust passed through 
a spec ia l  f i l t e r .  No contaminat ion found i n  l i n e  beyond f i l t e r .  
No sample taken because we d i d n ' t  t h i n k  of it o r  consider  it necessary. 

TA-43- 1 
C e i l i n g  exhaust f i l t e r s  found h i g h l y  contaminated. Area of roo f  
by exhaust t h a t  i s  be l ieved t o  run  from 8-128, 3000 t o  4000 counts/min 
alpha detected. No samples were run  i n  t h e  l i n e  because we had no 
reason a t  t h e  t ime  t o  b e l i e v e  t h a t  contamination was being re leased 
through t h i s  stack. The room was used f o r  postmoriem animal 

4 examination. 

TA-46- 1 
FE-10 

Records o f  1964 gave a h igh  o f  629 dis/min-m3 o u t  o f  21 samples 
f o r  an average o f  44 dis/min-m3 ( . 3  x C i  t o t a l  f o r  1964 based 
on 365 days and t h e  average o f  44 dis/min-m3 from o n l y  21 s tack  samples). 
No spec ia l  reason f o r  d iscont inu ing .  A t  t h a t  t ime  t h e r e  was no reason t o  
be alarmed over  an average of  44 i n  a s tack so we stopped sampling. 

H-1 never sampled. H-5 took  samples a f t e r  and n o t  du r ing  t h e  t ime  
N-1 had processed t e n  236U elements conta in ing  f i s s i o n  products  i n  
June 1969. Noth ing has been p u t  up t h e  s tack since. We do n o t  have 
t h e  r e s u l t  of t h e  H-5 samples. We have no spec ia l  reason fo r  no t  
mon i to r ing  a t  t h i s  t ime  except f o r  t h e  f a c t  t h a t  no th ing  i s  go ing up. 

FE-11 
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a A L A M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 87544 

TO : Dean D. Meyer, H-1 J Z  DATE: February 13, 1970 

TA-46 con t ' d  

FE-36 and 37 
Both systems have good f i l t e r s .  No contaminat ion found beyond t h e  
f i l t e r s  i n  t h e  duc t  work. No reason for no t  mon i to r i ng  t h e  stacks. 

Hydrogen exhaust s tacks - (Bldg. 31) 
There a r e  two, b u t  one has n o t  been used f o r  many months. Temperature 
o f  gas a t  sampling p o s i t i o n s  is about 8OODF. 
and t h e  grea t  v e l o c i t y  involved, t he re  may be d i f f i c u l t y  i n  sampling. 
Water samples have been taken and p o s i t i v e  r e s u l t s  have been found 
but  they  mean no th ing  from a q u a n t i t a t i v e  s tandpo in t .  

With t h i s  temperature 

FE- ? TA-46-16 (Test  C e l l  1 )  
Dur ing ox ide  runs i n  1963, 85 samples were taken t h a t  averaged 
293 dis/min-m3. Several t imes t h e  furnace f i l t e r s  broke and 
h i g h l y  contaminated t h e  s tack a i r  samples. 
samples a t  t h e  t i m e  and never bothered t o  sample again. 
years, an automat ic  a i r  sampler was moved about t h e  p o i n t  area w i t h  
negat ive r e s u l t s .  The instrument was sent  t o  Dick Watts f o r  r e p a i r  
and we haven' t  seen it since. The furnace i s  much smal ler  than 
Tes t  C e l l  1). 

Test Cel 1 4 

Never took samples because H-5 t o l d  us a t  one t i m e  t h a t  due t o  
s tack he igh t  and o t h e r  hazy reasons, it wasn't necessary: 

We thought  we had enough 
In  recent  

As you can conclude f r o m  t h e  above information, severa l  s tacks a r e  no t  
monitored c u r r e n t l y .  I f  you want any o r  a l l  o f  these s tacks monitored 
i n  t h e  future, p lease l e t  me know so t h a t  t h e  equipment, know how and 
e f f o r t  can be i n i t i a t e d .  Of  course, some o f  t h e  s tacks  mentioned above 
may no t  be used i n  1970. 

@BQd+ 

CB/ t c  b 

Xc: Wilbur Workman 
F i l e  . 
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TELEPHONE: 

'0 
OFFICE MEMORANDUM 

TO : C a r l  W .  Buckland, J r . ,  Group  H-1  DATE: F e b r u a r y  3, 1970 

FROM : Rober t  N. Mitchel l  

SUBJECT: FLOW RATE IN CERTAIN .EXHAUST SYSTEMS 

SYMBOL: H-5 

TA-52 

The  enclosed flow d i a g r a m  gives  the designed flow f o r  all the s y s t e m s .  - 7  -------__ -- - 
The n o r m a l  mode of Sys t em No.  1 f o r  the secondary  containment  is r e -  
c i rculat ion.  t 

TA-3  - 102 

Shop 13 and Inspection 
Shop 25 low velocity system 
Shop 15 high veloci ty  s y s t e m  

5 ,000  cfm 

The  air flow in these  s y s t e m s  can  v a r y  
exhausts  that  a r e  being used .  

TA-46-1 

FE 10, Room 8 1,000 cfm 

The  a i r  flow in th i s  s y s t e m  v a r i e s  with the number  of hoods being used.  

FE 11, Room 102 1, 700 cfm 

TA-46 

Bldg. 31, Room 170, Bldg 16 t e s t  c e l l s  1 & 4.  
The  exhaust stasks f r o m  these  r o o m s  c a r r y . t h e  g a s e s  f r o m  fu rnaces  

during t e s t s  of Rover  e l emen t s .  
each  tes t .  

The volume of flow could v a r y  with 

CP 

Enc l . :  flow d iag ram 

Section Leade r  
Engine e r ing Section 
Indus t r ia l  Hygiene Group 



3-69 

11 -69 

5-69 

6-69 

7-69 

8-69 

9-69 

10-69 

11-69 

12-69 

TUC& 
Ci/Yr 

176.0 

144.0 

152.0 

176.0 

15 2.0 

168.0 

128.0 

144.0 I 

136.0 

. 110.0 

-1814 . 0 

Undetectable 

Undetectable 

Undetectable 

Undetectable 

Undetectable 

Undetectable 

Undetectable 

10.8 

. 14 
1.89 

Undetectable 

1.0 

Und etectable 

Undetectable. 

Undetectable 

Undetectable 

Undetectable 

Undetectable 

Undetectable 

. 023 
Undetectable 

Undetectable 

Undetectable 

114a( 4 38,, ) 

137 

a 
I-QI unusual output caused by an irradiation of 235U at the OWR. 

The ratio of 13%e to 13*Xe varies, but an average of 80$ 135Xe and 20$ 

13%e may be applied. 
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ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 
: De= D. Meyer, Group Leader, H-1  * DATE: A p r i l  13, 1972 TO 

Reviewed/Lab Counsel 
FROM I C a r l  Buckland, Leader, General Monitoring Section, H-1 

SUBJECT: 

SYMBOL: H-1 

ADDENDUM TO 4/10/72 MEMORANDUM “A-1 ION SOURCE TRITIUM RELEASE’ 
OF 2/1/72 AT TA-35-27 

. I n  answer t o  your 4/11/72 question, “If material went o u t  l a r g e  exhaust  
duct or small hood, what w a s  t he  average concentration u C i / m l  over a 
24-hour period?” 

I asked Vanner to  attempt a determination. 
t he  probable f r e e  tritium gas w a s  much less than 19 C i .  The neutron 
generator had tritium adsorbed onto t h e  t i tanium coated inner w a l l s .  
Free t r i t i u m  gas is released and f i l l s  t h e  tube under vacuum only during 
the  hea t  made as vol tage is applied. Theoret ical ly ,  a l l  the tritium 
re tu rns  t o  t h e  t i tanium when t h e  vol tage  i s  shut  o f f .  I t  w a s  during 
the  zero hea t  made t h a t  t h e  tube l o s t  i t s  vacuum. From pressure readings 
observed during the  hea t  made and zero hea t  made, A-1 b e l i e v e s  t h a t  on ly  
a maximum of 10% of t h e  19 C i  o r  1.9 C i  could have been f r e e  f o r  release 
during the  zero hea t  made. 

F i r s t  of a l l ,  he found t h a t  
’ 

Regardless of t he  op t imis t i c  p robab i l i t y  above, it w a s  assumed t h a t  a l l  
19 C i  were released t o  the  room and t h a t  90% of t h e  a c t i v i t y  went o u t  
t he  main ven t i l a t ion  exhaust and 10% out through the  hood. 

The average concentration f o r  a 24-hour day, based on a 19 C i  r e l e a s e ,  
w a s  7 . 1 ~ 1 0 ’ ~  pCi /ml  o r  l e s s  than 400 t i m e s  the non-occupational yea r ly  
average of 2x10’~. 

C a r l  Buckland 

CB : ed 

X c :  Dick S i e b e l i s t  (please a t t ach  t h i s  copy 
t o  your log book en t ry  
on t h e  subjec t )  

Vanner Holmes 
F i l e  v‘ 



LAMOS SCIENTIFIC LABORATORY 
L* UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 
TO I Dean D. Meyer, H-1 Group Leader DATE: February 7, 1972 

Reviewedbb Counsel 

FROM I Carl Buckland, Leader, General Monitoring Section, H-1 

SUBJECT: CONCENTRATION AT SITE BOUNDARY FENCE (1971) 

SYMBOL : H-1 

In reply to my request to the appropriate Health Physicists, the 
following concentrations at the fence lines were computed: (All five 
stacks reported maintained an average concentration in excess of the 
0524 non-occupational limit for 1971) 

Stack 

TA-2-9 

Concentration at 
Site Boundary Fence 0524 Limit 

Zero* pCi/cc 4x10' 

4x10-1 3x10-1 I 1  TA-46-16 (no FE #) 

2x10- <1x10-9 I1 TA-33 (FE-6) 

2x10- 

2x10- 

6x10-' I 1  

1x10-1 I1 

TA-35 (FE-11) 

TA-41 (FE-17) 

*The average stack concentration for 1971was a factor of 3250 in 
excess of the 0524 limit for non-occupational. 
factor of 40,000 at the old trailer court on D.P. road.' 

There is a dilution 

@@A Carl Buckland 

CB : ed 

Xc: Dale Hankins 
Ellery Storm 
Roland Jalbert 
Jim Lawrence 
Glenn Neely 
Bob Elliott 
Tony Montoya 
T.H. Garcia 
Don Gibbons 
1971 Stack Filed' 



4LAMOS SCl ENTl Fl C LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N& MEXICO a7544 

OFFICE MEMORANDUM 

TO : Dean D. Meyer, Group Leader, H-1 DATE: Harch 31, 1971 - &. 
Thru 

FROM : Vanner H o l m e s ,  H - 1  General Monitoring Sect ion 

: 3 a r l  Buckland, Leader, H-1 General Monitoring Section ReviewedlLab Counsel 

SUBJECT:  ANSWER TO MEMO OF QUESTIONS CONCERNING STACK SAMPLING DATED FEBRUARY 24, 1971 

SYMBOL : ~ - 1  

I. STACK A I R  FLOW 

TA- 3 3 

The airf low through FE-6 a t  TA-33, Building 86 is a i r  from Room 9 
only  and can be var ied by operat ing personnel i f  they so desire. 
There are th ree  pos i t i ons  of the cont ro l  valve; they have zero a i r  
changes, 8 a i r  changes, and 24 a i r  changes. Air flow w a s  measured 
by J. DeField of H-5 on September 3, 1970 with the following r e su l t s :  

8 a i r  changes 2890 c f m  
24 a i r  changes 3650 c f m  
0 a i r  changes N o  re -c i rcu la t ing  a i r  exhausted 

- 

TA-35 

A i r  f l o w  measurement a t  TA-35, FE-11, w a s  done by John Or t i z ,  Tom Hoore 
and Gilber t  Ferran, a l l  of H-5. I do not  know when the measurement was 
made a s  Fer ran ' s  memo t o  m e  provides no da te ,  b u t  I be l i eve  it to  be 
some t i m e  i n  1970. The r e s u l t s :  

FE-11 9268 cfm 

TA-41 

A t  TA-41 there  are two a i r f lows  of i n t e r e s t .  The sample duct  is the 
one from which the a i r  sample is withdrawn and has  a flow of 1600 c f m .  
This f l o w  w a s  measured on November 6 ,  1970 by W. E. Stocum of E - 5 ,  
The a i r  from t h i s  duct  e n t e r s  t h e  main s tack  which w e  r e f e r  t o  as FE-17. 
On October 15, 1970, W. E. Stocum of H-5 found the flow of FE-17 to be 
23,700 cfm. 

11. Probes a t  a l l  t h ree  s m p l i n g  s t a t i o n s  a re  not  designed f o r  i s o k i n e t i c  
sampling. It is  my understanding t h a t  i s o k i n e t i c  sampling i s  n o t  
necessary when t h e  ma te r i a l  of i n t e r e s t  is a gas. 

111. Yes. 

IV. F i l te r  papers are not  used i n  the th ree  gas sampling systems. 

V. F i l t e r  ho lsers  for sample gaper a r e  not  used i n  the systems, b u t  
f i i t e r s  are used to keep ion  chmbers  from becoming d i r t y .  Sehling 
t z se  i s  used on a l l  pipe j o i n t s  a s  a precautionary measure a g a i n s t  
leakage. 
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TO: 2 .  Dean D. Meyer, H - 1  

LOS ALAMOS SCIENTIFIC LAEORATORY 
UNIVERSITY OF CALIFORNIA a IOS ALAMOS. NEW MEXICO 87544 

DATE: March 31, 1971 

V I .  The sampling a i r f low is measured and i s  3 cfm f o r  a l l  t h r e e  samslers. 
This a i r f low is  indicated by a flow meter i n  the  sample in-put l i n e .  
I t  i s  checked once a week a s  i s  the  e l ec t ron ic  c a l i b r a t i o n  of L3e anp 
meter. A ca l ib ra t ion  of the flow meter and f i l t e r  system was done by 
H-5 and i s  at tached t o  the sampling system so t h a t  accura te  sam2le 
flow can be maintained; although it does not  appear necessary because 
of  the bu i l t - i n  ion t r a p  i n  the  sampling system. 

' 

V I I .  Sanple l i n e s  on the three  u n i t s  a r e  1" tygon tubing. A t  TA-33 tkiese 
l i n e s  a re  r e l a t i v e l y  s h o r t  (&out 10' long) .  A t  TA-35 t he  l i n e s  a r e  
20 t o  25 f e e t  long, and a t  TA-41 t he  l i n e s  are 30 t o  40 f e e t  long. 
S tudies  of poss ib le  e r r o r s  due t o  absorption a r e  being planned at t h i s  
time. 

V I I I .  Tne areas  of sampler loca t ions  a r e  not  under the c o n t r o l  of H - 1 .  I n  
general  though, they a r e  clean. 

. .&- a- 
Vanner Holmes 

VH/tcb 

Xc: Vanner Holmes 
F i l e  th ru  C. Blackwell 



ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 0 . 

OFFICE MEMORANDUM 

TO : Dean D. Meyer, Group Leader, H-1  DATE: March 30, 1971 

Thru : ? C a r l  Suckland, Leader, H - 1  General Monitoring Section 

FROM : Glenn W. Neely, H-1 General Monitoring Section (Omega S i t e )  - 

SUBJECT: STATUS OF STACK MONITOR AT TA-2 

SYMBOL : H - 1  

1. The a i r  flow i n  the  Omega Stack  was measured on February 27, 1963 
by ENG-4 and found t o  be 845 cfm. 

2. The sampling probe w a s  no t  designed f o r  i s o k i n e t i c  sampling 
is ins ign i f i can t  p a r t i c u l a t e  a c t i v i t y  released to  the atmosphere t o  
requi re  i sok ine t i c  sampling. 

There 

3. There is  an S.O.P. f o r  t h e  Omega Stack monitor. 

4. The S.O.P. describes how t o  i n s t a l l  t he  f i l t e r  paper cor rec t ly .  

5. Y e s ,  as wel l  a s  possible .  U n i t  i s  commercially made and has no 
gasket  f o r  the  f i l t e r  paper t h a t  t r a v e l s  continuously f o r  62 days. 

6. The sampling a i r  flow is measured once a week o r  more and the  s t a c k  
monitor is  checked. A l l  malfunctions are noted i n  the  log kept  a t  
the  desk. 

7. The sampling heads are loca ted  a s  c lose  as poss ib le ;  however, the 
s m p l i n g  l i n e  is r a t h e r  long. 
estimated ( D a l e  Hankins says  it is probably very s m a l l ) .  

'The e r r o r  i n  sampling cannot be 

8.  The monitoring bui lding i s  kept as clean as poss ib le .  

I 

Glenn W. Neely 

GWNtcb 

Xc:  Glenn Neely 
F i l e  th ru  C. Blackwell 

\ 



Loca t ion  Average pCi/cc T o t a l  pCi Discharged T o t a l  Discharge by Weight 

TA- 2- 9 1 . 3 ~ 1 0 - ~ ,  2 . 1 ~ 1 0 - ~  41Ar  1.6x109, “Rb 2 . 6 ~ 1 0 ~  38.24 pg, 2 . 2 ~ 1 0 ’ ~  ug 
!,LF’ ‘ C ^ 3  0;: L 

FE- 2 

TA- 3- 6 6 
FE- 8 3. 8x10-1 

FE-9 1 . 9 ~ 1 0 ”  
L‘ 

,-.. FE-10 4 .5~10”  

217 g 
_ .  

116.57 1. 3 si-!( 1667 mg as 235U, 170g as 
c 2 3 8 ~  

c - 5  
JFE-13,14,15 1 . 2 ~ 1 0 ’ ~  69.91 102 g 

v/ FE-24 6 . 9 ~ 1 0 ”  
.-9 

../FE-26,27 2 . 3 ~ 1 0 ” ~  

I .  . /  
236 g 26.30 :‘, I I’ 

- :: 
10.66 g 7.30 e?, i, 

- 4f 
,’TA-3-102 (NO FE# 1 . 5 ~ 1 0 ” ~  355.51 ~ & i ’ ~ ( -  5084 mg as 235U, 519 g as 2 3 8 ~  

Main Stack)  
- t- TA- 3- 1 4 1  

L FE-6 1 . 4 ~ 1 0 ”  3. 85 5 ,:’ ;.: 5.62 g 

./’FE-~ 3 . 8 ~ 1 0 ”  10.46 /, /): 1 ’  .*‘ 15.27 g 

- - c’, 

v‘ FE-10 2 . 8 ~ 1 0 ”  

TA- 3 5- 2 
FE-2 1 . 3 ~ 1 0 ”  

I../ .. FE-3 8 . 6 ~ 1 0 ”  ’ 
(/‘FE-6 2 . 2 ~ 1 0 -  

FE- 7 9 . 7 ~ 1 0 ”  
\/’ 

4’FE-8 3. 7x10-1 ‘ 
TA-41 
L” FE-17 5 . 0 ~ 1 0 ”  

/TAL46-16 (No FE#) 4 . 1 ~ 1 0 ”  

3.11 . I  >. : s. 50.38 pg 

1.08 ) i f ’ s  17.50 pg 
I - &  

18.93 ,’. . -  ” . 1 . 1 2  p as 23ePu, 307 pg as 
23’Pu, 271 mg as 235U -- c 

TA- 46- 3 1 
L‘ /’ FE-36 Zero 

FE-37 Zero b. 

Zero 

Zero 

Zero 

Zero 



0524 Value f o r  
Effluent Uncontrolled Area i n  pCi/cc  

4 1 A r ,  “Rb 4x10”, 2 .5~10” 

4x10’’ 

4x10” 

4x10” 

3x10’ ’ 23 8u 

¶ 4x10’’ 2 ,  3x10’ ’ 2 3 5 ~  2 3 8 ~  

235u 4x 10- ’ 
238u 3 ~ 1 0 ’ ’ ~  . 

2Th 1x10’’ ’* 

2 3 8 ~  3x10’ ’ 
¶ 4x10’ ’ 2 ,  3x10’ ’ 2 3 5 ~  2 3 8 ~  

3x10’’ 

3x10’ ’ 
3x10’’ 

6x10’’ 

6x10’’ 

6x10’’ 

6x10- ’ 
6x10” 

238pu, 2 3 9 p u ,  2 3 5 ~  7x10’’ 4, 6x10’’ 4, 4x10’’ 

4x10’ ’ 23 5u 

235u 

235u 

Factor i n  Excess of 0524 
OK Means <0524 Value 

3250 f o r  41Ar, OK f o r  “Rb 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK. 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

1.025 

OK 

OK 



Average pCi/cc Tota l  pCi Discharged To ta l  Discharge by Weight 
Beta - Location Alpha Beta Alpha Beta Alpha - - 

TA-50-1 
i,* FE- 1 

-b - 5  
1.3~10” 2 .3~10”  ’ 4.14 73.12 *:, 67 *.012 pg 

”I. I$: 0 

f - - q 8.2~10” ’ 2.7~10-’ ’ 6.25 & ‘ I .  28 ‘i. 218.69 d,??.Iv r L. ;, 89.38 mg *.036 pg 1 stack J FE-11,12 9 13 

U ..1 s t a c k  -: ~ [? 

;7 fy,! / 

1. Pf ! : .  ’ 

:;‘ * FE-37,38 , 39,40 4.9~10” ’ 4.1~10” .bo l! 3.68 ~ , Y % ’ , L  5.72 mg *6.Ox1Om4 pg 

Alpha Wing Stack 
FE-45 (111) 1.0~10’’ 1.7~10” **7.81 1018.13 !.bl’;:, 127 pg *A;167 vg 

I __ *. -. 

/ - I  - ,I - i  

I’ FE-46 (12) 

FE-51 2.6~10-’ 2.4~10” .lo‘ .97 -j,’yd/L‘ ‘ 1.62 pg * 1 . 6 ~ 1 0 ’ ~  pg 
{,’* 

* For sake of a b e t t e r  g/Ci value, t he  average of Io3Ru and ’06Ru 
w a s  taken (1 .64~10‘~  g/Ci). 
is subjec t  t o  v a r i a t i o n ,  depending on t h e i r  age. 
would have t o  be analyzed f o r  s p e c i f i c  content.  

The a c t u a l  weight of f i s s i o n  products 
A l l  f i l t e r  papers 

** Based on 23?Pu. 

TA-33 
FE-6 

TA-41 
d’ FE-17 

i . 2 ~ 1 0 - ~  

2.4~10’ ’ 

9. MO” 

420 mg 

320 mg 

33 mg 

cc: Dean Meyer 
Jack Richard 
F i l e  



Effluent 

239Pu, fission products 

239Pu, fission products 

239Pu, fission products 

23 %, fission products 
. -  

9Pu , fission products 

23 ’U, fission products 

0524 Value for 
Uncontrolled Area in pCi/cc 

6x10-’ 4, 3x10’” 

6x10-1 4, 3x10’’ 

6x10” 4, 3x10’’ ’ 

4xlO-l 2, 3x10’’ 

6x10-’ , 3x10-’’ 

4x10” , 3x10” ’ 

Unknown, fission products 

239Pu, fission products 6x10-1 , 3x10”’ 

6x10’’ 4, 3x10’’ ’ 

Tritium 

Tritium 

Tritium 

2x10- 

2x10- 

2x10- 

Factor in Excess of 0524 
OK Means <0524 Value 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

600 

120 

4.6 

Carl W. Buckland 2 



- ,. MONTHLY REZORT ON STACK DISCHARGE: FOR MONTH OF December 

FOR YEAR OF 1971 
- 

I 

I 

I 

I 

AVERAGE U C i / c c  LOCATION HIGHEST in pCi/cc 
4 

2.9x10- 
- 14 

1 3  
R - R Y i n  

2.9x10- 
1 

TOTAL pCi DISCHARGED 

4 1- * **Rb - 2.4~10~ 
-4 

1.9x10 TA-2-9 

TA- 3- 3 5 

TA-3-66 

TA- 3- 102 

TA- 3- 14 1 

TA- 3 5- 2 

m- 4 1 

TA - 4 6- 16 

TA-46-31 

TA-46-3 1 

-1 4 

14 
2.3~10 

5.3~10- 

FE- 1 

FE-2 
.24 

.78 
- FE-3 

1 

1 
! 

- i  

1 
! 

1 
1 

! 
! 

1 1 

1 

1 
t 
! 

1 
! 

1 
1 

12 

12 
7.0x10- 
3.3~10- 
1.8~10- 

7.7~10 
- 1 3  

6 
4.3~10 

1 3  
3.8~10- 
1.8~10 
2.8~10 

4.8~10- 
2.5~10 

6.6~10- 

- - 
14 - 
14 

12.59 

9.97 
.70 

2.38 

(No FE# 
Main Stack) 

1 1  
1.7x10- 

.. 12 
1.9x10- 

5.0x10- 
1 5  

14 
l.Oxl0 

- 
1 . 0 ~ 1 0 - ~ ~  

1 5  
3.6~10- 
2.4~10 

1.8~10 

2.6~10 

_111 

_rr - 
38.54 

1 4  

.1.2x10- 14 

1.2x10- 
14 

1.6~10- 

1 6x10- 
6.0~10 

3.2xlO 
8.2~10 

3.2xlO 

' 14 

_14 
_7L, 

_14 

_15 

FE-6 
FE-9 

FE-10 

.09 
.23 

.32 

FE-2 

FE- 3 

FE-6 

FE-7 - 
. .09 

.08 

. 01 1.8~10-' FE-8 
14 

1.4~10- 
-1 4' 

12 
3.5x10 

2.7x10- 
Zero 

Zero 

FE- 17 .45 
1 2  

1.7~10- (110 FE#) A 
Zero 

Zero 

FE-3 6 

FE-37 
Zero 

Zero 



’ -. 1. b1ONTHLY REPORT ON STACK DISCHARGE (Cont’d) - 2 -  
FOR YEAR OF 1971 

AVERAGE pCi/cc 

ALPHA BETA 
14 14 

FE- 1 1.4~10- 7.9x10- 
FE-2 2.7~10 3.8~10-~ 

FE-3 1.9~10-~ 3. 5 x 1 0 ~ ~  

- 1  5 

HIGIEST in uCi/cc LOCATION TOTAL VCi DISCHARGED 

ALPHA BETA 
.38 2.09 
.15 2.14 

.09 .17 . 

ALPHA BETA 

2.2x10- 1.4~10- 
1 4  1 3  

- 1 5  v 
. 9.5~10 7.8~10 

5. 6x10-1 1.1x10-~ 

TA- 50- 1 

I 
- 1  

I 

HIGHEST in l.lCi/cc j 

! A l p h a  B e t a  

TOTAL pCi DISCHARGED 
A l p h a  B e t a  A l p h a  

FE-12 3 . d  

FE-11 

FE-13 I 
B e t a  

TA-48-1 

1 s t a c k  .24 3.02 

! 
-13.; 

2.8x10-’ 1.2xlO 1.2x10- FE-15 

FE- 16 
6.9~10-l~ 1 s t a c k  .83 4 . 7 1  

FE-37) 

1 . 4 x d  FE-38 

FE- 39 

FE-40 

1. Q&lo -1  4 1 s t a c k  

2.5~10-1 FE-45 ( # 1 )  

FE-46 (#2) I - .. . . .:: Xing S t a c k  8.2xlO 3.0~10-l~ ’ 

I 
-1 4 

I 

3.2~10-1 6.3~10-’ 

2.21 J&B-,-, 

2. 5x1f3 . FE-51) 6.4~10-’ 

I 
CWtcb 
Ociq: Dcan D.  Meyer, H - 1  



- 1971 
--_I_ 

FOR YEAR OF 

TA- 3 3 

TA-35 

TA- 4 1 

FE 6 

FE 11 - 
FE 17 - 

! . --- 

- 6  
7.0~10 . ' 

I 
7 

3.11x10: 
! .  - 

€IIG€II.:ST pC.i/cc 'mTAL P C i  DISCIIARGED 

5 
5.06~10- 8.05~10 

7 
3.11x10- 8 .  71x106 

4 .  I 
. .  . . - .  .. . _  

i 

O r i c J i l m l  to bean D.   eyer 
Don Coffin, 1.1-3 thru  John E .  Doughorty, W-3 
V!al.lacc L. Druinhil.ler, CbD-3 thru John D.  Farr, CMB-3 

D i:strijxi tion : 
Xc: 

C l i 2 r l c s  L .  Ppterson,  I 
Vsniicr I I o l m e ? ,  I 11-1 

1.1-7 thru E l i z a b e t h  Plassman, W-7 

File t h r u  C .  f D. Blackwell L/ 
I 
I 
! 



~ . . . . . . . 
j d d  IIONTHLY REPORT ON STACX DISCfiARGE; 

-: 

(4 

.cy* 
FOR MONTH OF November _ _  _- -- - 
FOR YEAR OF 1971 

LOCATION AVERAGE pCi/cc HIGHEST in )lCi/cc TOTAL VCi  DISCHARGED 

2.9 x 41Ar 1.69 x 10' 

2.6 x 1 0 - l ~  .77 

5.8 x 10-13 ..89 

TA-2-9 1.6 x 10'~ 

TA- 3-35 FE-1 7.7 x 10-14 

FE-2 i 7 10-14 

FE-3 ---- . 
i 

TA-3-66 FE-8 ' m 1.1 x 10'12 6.2 x 

1.5 x 10'l2 

1.6 x 10-13 

1.5 x 

35.30 

FE-9 

FE-10 
PE-13,14, E5 
FE-24 

FE-26,27 

. 10.81 2.0 x 1 0 - l ~  

4.1 x 1 0 - l ~  .10 

11.49 
~~ 

1.4 x lo''* 
7.4 x lO"2 

1.44 

2.07 

TA-3-102 (NO FEB 
Main S t a a  13.36 1.7 x lo"* 

6.3 x lo-'' .44 TA-3-141 FE-6 

FE-9 I 
FE-IO I 

.26 

9 . 0  x 1 0 - l ~  ~ .19 
i I 

TA-35-2 FE-2 f - 16.3 X 

FE-3 I ; j2.7 x 10-l5 

1.2 x 1 0 - l ~  .12 

6.3 x 10-15 03 

2.7 x 1 0 - l ~  .07 

1.3 .02 x 10'14 * 

FE-6 i 11.4 x 1 0 - l ~  

FE-7 -! I 18.1 x 10-15 
! 
I ! 

FE-8 1 

TA-41 FE-17 1 5.1  x 1 0 - l ~  

7.8 x 10-l~ 

1.8 x 10=13 1.56 

4.1 x 1.33 

Zero Zero 

Zero Zero 

W ~ W W T l l l  

m- 46- 16 (Ilo FE#) 2.0 x 10-12 

Zero 
Zero 

TA-46-31 FE-36 

TA-46-31 FE-37 
I 



. _._._.._.. - ~ .__- - .-- .- . - . -. . . . ,.-* .\-, , ,. , ,, . . .__ __.____--- 
P ' . ,/ 

PlONTHLY REPORT ON STACK DISCHARGE (Cont Id) i - 2 -  
c 

L 

HIGIiEST in u C i / c c  TOTAL p c i  DISCHARGED LOCATION 

ALPHA BETA - 
2.8 x 10-14 1.9 x 10-l~ 

ALPHA BETA 

3.02 
.51 3.09 
.04 .23 . 

.45 
ALPHA BETA - 

1.8 x io-"+ 1.2. x 10-l~ TA-50-1 FE- 1 
FE-2 

FE-3 

9 . 5  x 1 0 - f ~  

8.6 X 10-1' 

5 . 7  x 1 0 - l ~  

5 .1  x 1 0 - l ~  1.7 x 1 0 - l ~  9 . 9  x io+ 
I 

HIGHEST i n  pCi/cc 
Alpha Beta 

TOTAC lJCi DISCHARGED 
B e t a  Alpha Beta - 

6.3 x 1 0 - l ~  

A l p h a  

2.8 x I FE-11 

FE-12 

FE-13 

TA-4 0-1 

1 stack 
.20 4.23 6 .3  x 10-15 8 . 2  x 1 0 - l ~  

2 . 6  x 1 0 - l ~  4.0 x 10-l4 8.1 x 107'~ a 90 13.99 I FE-15 

FE-16 

FE-37 

FE-38 

FE-39 

FE-40 

1 . 5  x 10-l4 
.! 

I 
1 s t a c k  

I 

I 

I 

i 
2.4 x 1 0 - l ~  1 .7  X m.18 . 1 stack 2 . 5  x 1 0 - l ~  

.43 7.89 Alpha Wing S t a c k  1 . 2  x 1 0 - l ~  

1 .8  X loW2 .04 1.3  x 1 0 - l ~  FE-51) 5 .5  x 1 0 - l ~  

/ C d H a  Carl B u c k l a n d  - Cu/tcb 
Ozig: Dean D. Meycr, H-1 



.' J 
. . ... _ .  . _ .  

-- 
FOR MONTII OF November 

FOR YEAR OF 1971 

MONTIlLY REPORT ON STACK DISCHARGE: (Tritium only) 

. I  

AVERAGE pCi/cc HIGHEST )lCf/cc TOTAL IJCi 'DISCHARGED 
Kanne Chamber has not been re-installed since the Zia momications. 
to  expedite on 12/7/71. 

Asked vanner Holmes 
Since the modi ications have not been accepted as yet,  there may 

LOCATION 

TA-33 FE 6 may be! a nold-up for 
t 

some time. 
I 

TA-35 FE - 11 6.88 x 10:' . 4.14 X.10" 7.78 x 10' 

3.11 x 10-7 . 9.58 x l o 6  TA-41 FE 17 3.11 x io-' 

n u@&. Carl Buckland 
Dougherty, W-3 

Distribution: 
xc : 

Original to D e a n  D. Meyer 
Don Coffin, W-3 thru John E. 
Wallace L.  Ddmhiller, CMB-3 thru John D. Farr, CM3-3 
Charles L.  Pederson, W-7 thru Elizabeth Plassman, W-7 
Vanner Holmesi H-1 
F i l e  thru C. D.  Blackweli &/ . . 

! 



FOR MONTH OF October 

FOR YEAR OF 1971 

LOCATION 

TA-2-9 

TA- 3- 3 5 

AVERAGE pCi/cc 

1.0 x 

5.7 x 10-l~ 
I 6 . 5  x lo-” 

! 
I 

I 

HIGHEST i n  )Kf/cc TOTAL p C i  DISCHARGED 

41Ar - 1.022 x 10’ 
*ORh - n 2.1 x 10-~ 

FE- 1 

FE-2 
5.3  x 10-l~ 

3.5 x 10-l~ 
.67 

.84 

FE-3 -- 
I .  

i 

! 2.4 x 10-l~ 1.5 x FE-8 
FE-9 

FE-10 . 

PE-13,14, 

PE-24 

FE-26 27 

TA-3-66 8.04 
1.00 

i 
, 1.8 x 10-13 4.8 x 10-l~ 

1.21 

- -  6.09 

TA- 3- 102 (No FE# 
Main S t a c k )  1.4 x 293.41 

TA- 3 - 14 1 FE-6 

FE-9 

FE- 10 

FE-2 

FE- 3 

FE-6 

FE-7 - 
FE-8 

FE- 17 

(tTo FE#) 

2.8 x 10-l~ 

2 . 4  x 10-l~ 
2.3 x 10-l~ 

1 . 6  x 10‘” 
8.1 x 10-l~ 
2.6 x 10’” 
5.4 x . 

.18 
1.36 

.- - - .  .59 

.12 

.04  

.09 

.Ol 

. 01 

. ... - 

TA-35-2 

4.5 x 10-l~ 

TA-41 

Ti\-46-16 

2.8 x 10-l~ 9.3 x 10-l~ .91 

4.5 x 10-l~ 1.5 x 10-l~ 

Zero 

Zero 

. 11 
TA-46-31 FE-36 

TA-46-31 FE-37 
Zero 

Zero 

Zero 

Zero 



PldN'I'IlLY REPORT ON STACK DISCllARGE (Cont Id) 
. 

LOCATION 

TA-50-1 

TA-4 8- 1 

1 s t a c k  

1 stack 

1 s t a c k  

Al.pha Wing Stack 

FE- 1 
FE- 2 

FE- 3 

I FE-11 

FE-12 

FE-13 

FE-15 

FE- 16 

FE-37 

FE-38 

FE- 39 

FE-40 

I 

AVERAGE pCi/cc 

AIaPHA BETA 

1.4 x 10-l~ 
j l S  

9 x i n  $ 1  5 

i '  
! 

1.2 x 10-l~ 

9 x i n ,  7 . ~  x in-14 

5-1 x 111-14 

- 
I 

I 

V 
i 

I\VhN\GE pci/cc 
A l p h a  B e t a  

I 
I 

8 . 3  X 2 . 9  x 1 0 - l ~  
i 

i 

HIGHEST in IrCi/cc 

ALPHA BETA 

2.8 x 10'" 1.8 x 10-l~ 

Q 5 x i n  'IS 1 1 i n  - 1  3 

x i n  - 1 4  7 7 10'14 

HIGHEST in pCi/cc 
A l p h a  B e t a  

4 . 2  x 1 0 - l ~  7 . 3  x 10-l~ 

5.1 x 10-l~ 2.3 x 10-l~ 

3 . 2  x 1 0 - l ~  5 . 4  x 1 0 - l ~  

FE-45(#1) 2 , 2  1 0 { i ~  5 . 9  x 3 . 2  x 10"' 1 .8  x 10'" 
FE-46 (#2) i 

! 
1.1 x 1 0 - l ~  3 . 2  x 1 0 - l ~  1 . 9  x 1 0 - l ~  

1 
F E - 5 1 )  7 . 9  X 

CIJ/tcb 
O z i c j :  Dean D .  Meyer, 11-1 

FOR YEAR OF 1971 

TOTAL U C i  DISCIIARGED 

ALPIIA BE'I'A 

.36 3.23 

A4.32 
A.24 

TOTAL pCi DISCHARGED 
A l p h a  B e t a  1 . 1 2  2 . 7 6  

.80 5.39 1. I- 

5 . 6  x 1 0 - ~  i 19 

I :  

I :r 

2 . 5  x . 0 3  I' 



I-iQN’l’iILY NDOH’P ON STACK D‘ISCIIAIIGE: (Tritium only) 

* * * 
FE 6 - TA- 3 3 

TA- 3 5 FE 11 8 . 3  X 
I 

I 

8 . 5  x 10-~ 

. 3 .11  L 10-7 9 . 0  x 10” 7.50 x lo6 - FE 17 - TA- 4 1 

I 

* Venti lat ion system being modified. Down f o r  the whole period. No r a d i o a c t i ~ e  n a t e r i a l  was 
exhausted. I 

I 

** For September 30 t o  Oktober 20, 1971. Monitoring equipment down for repairs October 20 to 
I October 29. 
! 
I 

D i s t r i b u t i o n :  Original to Deian D. PIeyer 
X c :  Don Coff in ,  F1-;3 t h r u  John E .  Dougherty, W-3 

I ln l lace  L. Drdmhiller,  C:B-3 thru John D. Farr, (333-3 
Charles L. Pe<erson, W-7 thru Elizabeth Plassman, W-7 
Vanner IIolmcs ,; 11-1 
File thru C.  D’. Blackwell  [ L Y  

I 
/” 

I 



.I 

b 
MONTIfLY REPORT ON STACX DISCHARGE: FOR MONTH OF September 

FOR YEAR OF 1971 

L 0 CAT ION AVERAGE pCi/cc HIGHEST in pCi/cc 

7 . 1  x 10-4 

TOTAL pCi DISCHARGED 
"Ar - 1.52 X 10" 

TA-2-9 
-~ _ _  

"Rb and 13'Cs 42.3 

TA- 3- 35 FE-1 

m-2 

.65 

i. 35 
FE-3 

TA-3-66 FE-8 . 
FE-9 

13.3 x 10-l~ 

2.7 x 10-l~ 
5.2 x 10-l~ 

11.5 x 10-l~ 

'1.1 x 10-12 

8.1 x 10-l~ 

2.4 x 10-l~ 

4.0 x 10-l~ 

8.6 X 

10.84 - 
1.28 FE-10 

FE-13,14, X 5  
PE-24 

FE-26,27 

3.0 X 

2.2 x 10-l~ '6.0 x 10-l~ .15 
TA-3-102 (NO FE'# 

Main Stack) 4.2 x 10-l~ .61 

3.7 x 10-l~ TA-3-141 FE-6 .26 
.40 

1.68 

.15 

.08 

FE-9 

FE-10 

TA-3 5- 2 FE-2 

FE-3 

FE-6 

FE-7 - 
FE-8 

1.3 x 10-l~ 

9.5 x 10-l~ 
8.0 x 10-l~ 

1.1 x 10-l~ a 

3.2 x 10-l~ 

. .18 

.02 

Til-41 FE-17 .45 4.1 x 10-l~ 

TA-46-16 (110 FE#) 2.3 x 10-l~ 4.5 x 10-l~ 

TA-46-31 FE-36 zero Zero 

TA-46-31 FE-37 Zero Zero 



'' NONTHLY REPORT ON STACK DISCHARGE (Cont'd) - 2 -  

d - f l  
LOCATION TOTAL U C i  DISCHARGED HIGHEST i n  FlCi/cc 

ALPHA BETA - 
2.8 x 10-l~ 1.6 x 10-l~ 
2 .2  x 10-l~ 7.3 x 10-l~ 

2.5 x 10-l~ 6.1 x 10-l~ - 

AVERAGE pCi/cc 

ALPHA BETA - 
FE- 1 2.1 x 10"'~ 1.4 x 10-l~ 

FE-3 1.1 x io-14 4.6 x 10-14 
FE-2 1 . 3  x lo-" 6 .6  x 

ALPHA BETA 

TA-50-1 .53 7 - 6 0  

A3.55 
.05 .21 . 

1 
U 

AVERAGE pCi/cc 
A l p h a  B e t a  

3.8 X 
i 

I 
i 

FE-11 

FE-12 

FE-13 

HIGHEST i n  pCi/cc 
A l p h a  B e t a  

TOTAL pCi DISCHARGED 
B e t a  A l p h a  

TA-48-1 

1 stack 1.6 X 4.3 x 10-l~ .72 28.12 

i 
I 

4.9 x 1of1.4 2.7 X I ! 

FE-15 

FE-16 

R 

h, 
U 

P 
LD 

r 

I 

LD 
U 

6.0 x 10-~ .05 

1 s t a c k  1.4 X lo-'' 2.1 x 10-l~ 3.16 173.93 

I 

I 

3.4 x 1 0 - l ~  6 .  5 

i 

! FE-40 

1 s t a c k  2 . 2  x 1 0 - l ~  7 . 7  x 1 0 - l ~  .06 . e29 

.:.;?ha Wing Stack 5.3 x 10-l~ 1 . 2  x io-" .97 368.73 

I 
I 

FE-51) i q x i n  + 1 s  i 3 x in-14 

Cu/tcb 
Ozig: Dean D .  Meyer, H - 1  Carl Buckland 



FOR MORTH OF September 
. .  - - .  . .  . .  . .  FOR YEAR OF 1971 . -' 

I .  

I .  

. . .  

ElONTHLY REPORT ON STACK DISCHARGE: (Tritium only) . . .  

LOCATION 

TA-33 

TA-35 

TA-41 

FE 6 - 
i 

FE 11 4.76 x IO'b-' 

FE 17 3 4  x 10-7 

. .  - 
1 -  I \  I 

-I 1 . .  

- 
i . .  I 
I 

HIGHEST vCl/cc. 

2.07 x lom9 

1.61 x -€0'3. . . 

TOTAL v C i  'DISCHARGED 

1.03 'X  i o 7 .  . .  

. .. 

, .  - .  . 
--. ._ . : . 

* 9/1/71 thru 9/24/71 Ventilatbon system being modified. There will be no further. monitoring of this one stack..? 
. .  - 

until modifications have been compleged. . -. . .  - .  

. I  

1 .  

a .  . . .  

' !  . .. 
>.. . Distribution: Original to Dean D. Meyer 

X c :  Don Coff in ,  W;-3 thru John E. Dougherty, W-3 - 
Wallace L. D+mhiller, CMB-3 thru John D. Farr, ala-3 . 
Charles L. Pekerson, W-7 thru Elizabeth Plassman, W-7 

F i l e  thru C. D. Blackwell 

Vanner I io lmcs j ,  I H-1 
. .  . .  . .  . .  .. . 

! 

C a r l  Buckland 

. .  



e ' t4ON'fIlLY REPORT ON STACK DISCHARGE: 
' - & a  - 

LOCATION 

TA-2-9 

TA- 3- 35 

TA-3-66 

TA- 3- 10 2 

TA- 3- 141 

TA-35-2 

TA-41 

TA-46- 16 

TA- 4 6- 3 1 

TA- 4 6- 3 1 

FE-1 

FE-2 

FE-3 

FE-8 w 

€E-9 

FE-10 

FE-13,14,15 

FE-24 

FE-26 , 27 
(No FE# 
Main Stack) 

FE-6 

FE-9 

FE-10 

FE-2 

FE-3 
FE-6 

FE-7 

FE-8 

FE- 17 

(NO FE#) 

FE-36 

FE-37 

AVERAGE pCi/cc HIGHEST in pCi/cc 
* 

9.4 x 10-~ 
f -  

2 . 1  x 10-~ 

I' 

x I&' 

514 x 10-15 7 . 7  
2 .7  x 10-l' 

115 x 10-14 3 . 1  x 10-11. 

6!8 x 1 . 3  x 10-l' 

6 ' 3  X 10 - 1 4  

1 , 8  x 1 0 - l ~  8i.1 x 1 0 - l ~  

3'.2 x 1 0 - l ~  6 .3  x 1 0 - l ~  

4 .3  x 1 0 - l ~  1.4 x 10-13 

6 .0  x 10-l~ 9 . 0  1 0 - 1 3  

I 
1!6 x 10-l" 

i 

1 5  9 .5  10- 

7.8 x 
i 

zero Zero 

Zero Zero 

TOTAL P C i  DISCHARGED * 
41Ar - 9.82 x 10' 

Rb and 3eCs - 3.0 

.58 

.66 .- 

9.19 
12.43 -. 
1.06 

6.05 

2.91 

18 

- *  

1.0 
0 37 

-13 
-05 

.32. - . 01 

* 
Snme of the values are estimated due to malfunction of .. equipment 

1,37 

.43 
Zero 

Zero 



.. , \-. 
’ +, . bIONTHLY REPORT 011 STACK DISCHARGE (Cont’d) 
* 

- 2  
FOR YEAR OF 1971 

TOTAL p c i  DISCHARGED 

ALPHA BETA - 
.42 5.14 
.38 3.52. 

AVERAGE pCi/cc 

ALPHA BETA - 
. HIGIIEST in p C i / c c  

BETA - ALPHA - 
2 .2  x 10-l4 3 . 4  x 10-l~ 
1.6 x 10-l~ 1.2 x 10-l~ 
6.3  x 6.8 x 

LOCATION 

TA-50-1 1.9 x 

6.3 x 10-l~ 

-1 4 1.6 X 10 
6.8 X 10”s 

FE- 1 
FE-2 

FE-3 

I FE-11 

FE-12 

FE-13 

FE- 15 
FE- 16 I 
FE-37 
FE-38 

FE-39 

FE-40 

3.6 x 10-l~ 3.5 x 10-l~ e17 - n3 

* 
AVERAGE pCi/cc HIGHEST in pCi/cc 

B e t a  Alpha - 
3.2 x 10-15 1.9 x 10-13 

‘ 2 .5  x 10’” x 10=12 

TOTAL pCi DISCHARGED 
Alpha Beta Alpha Beta 

TA-4 0- 1 
1 stack 1 - 0  x 10-15 A- 

75 30.42 1 s t a c k  

2.7 x 10-l~ 08 .18 1 s t a c k  

FE-45 (#1) 

FE-46 (#2 

FE-51) 3.2 x 

/ 5.5  x 10-15 

I 

. 11 13.68 Alpha Wing Stack -13 

1.2 x 10-l~ - 
CU/ tcb 
Orig:  D e a n  D. Meyer, H-1 Carl Buckland 



FOR MONTH OF-Ef 

FOR YEAR OF 1971 

MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  only) 

LOCATION AVERAGE. \Ici/cc HIGHEST )JCi/CC 

FE 6 i . 0 3 i x  1.15 X - TA-33 
I 

TA-35 FE 11 4.61 X 9.2 x 10-~ 

TA-41 FE 17 3 . 0 9 ’ ~  10-~ 4;o x 10-~ 

TOTAL U C i  DISCHARGED 

4.89 x 10’ 

8.76 X lo6 

i 

I 

Distribution: 
Xc: 

Original to D e y  D. Meyer 
Don Coffin,  W-3; thru John E. Dougherty, W-3 
Wallace L. Drumhiller, CMB-3 thru John D. Farr, CMB-3 
Charles L. Peterson, W-7 thru Elizabeth Plassman, W-7 
Vanner Holmes, H - 1  
File thru C. D.: Blackwell/$% . 



I R4! A i  c \'I I l i l  \ I  

4 MONTHLY REPORT ON STACK DISCHARGE: 

8' 

FOR MONTH OF JULY 

FOR YEAR OF 1971 

- LOCATION AVERAGE llCi/cc HIGHEST in pCi/cc TOTAL pCi DISCHARGED 
41Ar - 1.39 x 10' 
"Rb - 1355 

.59 

TA-2-9 1.4 x 10'~ 2.2  x 10-~ 

TA- 3- 3 5 FE- 1 

FE-2 
5.6 10-l~ 5.7 x 10-l~ 

4.5 x 10-14 3.0 x 10-l~ .67 

FE- 3 NOT IN USE DURING. JULY 1971 

2.6 10-l~ 9.1 x 10-l~ 

2.0 10-l~ 8.0 x 10-l~ 
4.8 x 10-l~ 4.0 x 10-l~ 

8.80 TA-3-66 FE-8 

FE-9 

FE-10 

FE-13,14,15 1.3 10-13 7.5 x 10-l~ 

FE-24 6.6 x 2.1 x 10J2 

FE-26,27 1.4 x 10-13 1.1 x 10-12 
I 

11.14 
1.22 

6.52 

2.19 

.36 

TA-3-102 

TA-3-141 

(No FE# 
Main Stack) 3.7 x 10-l~ 4.0 x 10-l~ .74 

6.3 x 10-l~ 1.9 x 10-l~ .12 FE-6 

FE-9 

FE-10 

.72 

4.3 10-l~ 1.3 x 10-13 1.41 
I 

.17 8.6 x 10-15 2.2 x 10-14 FE-2 

FE- 3 

FE-6 

FE- 7 

FE-8 

TA-35-2 
.34 3.2 x 10-14 

2.8 x 10-14 

1.0 x 10-13 

4.7 x 10-14 

2.0 x 10-14 

2.5 x 10-14 

-14 

.03 1.x x 10-14 

1.0 x 10-14 .04 

TA-41 FE- 17 1.9 x 10-14 9.5 x 10-15 
I 

.30 

TA-46-16 (No FE#) 1.h x 10-12 3.2 x 10-12 

TA-46-31 FE-36 zero zero 

TA-46-31 FE-37 zero zero 

.96 

zero 

zero 



I AGI Arc cv I \I , 

.*. MONTHLY REPORT ON STACK DISCHARGE (Cont’d) 
C 
a 

1 s t a c k  FE-121 

LOCk?’IOM AVERAGE UCi/cc 

ALPHA BETA - 

1.1 x 10-14 1.8 x 10-13 
! 

TA- 50- 1 FE- 1 5.9 x 10-15 1.6 x 10-13 

FE-2 5.4 x 10-15 2.1 x 1 0 - l ~  

FE- 3 1.7 x l O ” 4  1 .2  x 1 0 - l ~  
I 

I 

I 
I 

AVERAGE UCi /cc  

Alpha, B e t a  

FE-15 1.2 x 10-1- 2.4 i o J 3  I 1 stack 
FE- 16 

FE-371 

FE-40) 

x .LlJ--,- 3.u x .Lu--- 

FE-51) 1.0 x 10-li5 3.3 x 1 0 - l ~  

W t c b  
Orig: Dean D. Meyer, H-1 

- 2 -  

HIGHEST in pCi/cc 

ALPHA BETA 

9.5 x 10-15 2.3 10-13 
8.1 x 1 0 - l 5  4.7 x 10-l~ 

4.1 x 10-l~ 2.1 x 10-l~ - 

HIGHEST in p C i / c c  

A l p h a  B e t a  

3.7 x 10-14 2.4 x 10-13 

4.3 1 0 - l ~  3.3 x 10-’3 

6.8 x 9.9 x 

5.1 x 10-l~ 1.1 x 1 0 - l ~  

4.1 x 10-l~ 5.2 x 1 0 - l ~  

FOR MONTH OF JULY -- 
FOR YEAR OF 1971 

TOTAL 11Ci DISCHARGED 

ALPHA BETA 

.16 4.11 
- 
-30 11.61 

.08 .56 

TOTAL p C i  DISCHARGED 

A l p h a  B e t a  

.66 10.99 
L c .  
h) 

.63 12.16 

.02 .32 

.71 165.88 

.10 I 3.2 x 10-3 



-- - FOR MONTJI OF JULY 

bX)NTIILY REPORT ON S'l'ACK DISCJiARGE: ( T r i t i u m  only)  

! 

LOCATION AVERAGE pCi/cc HIGHEST - uci/cc 
! 

1'A- 3 3 FE - 6 1.651 10-4 2 . 3  

. 8.6 ic 10-~ 
! 

1.84 x 10-~ - FE 11 - TA- 3 5 

- TA-41 FE -- 17 3.7 X 10-~ 4.3  x 1 0 - ~  
i 

Distribution: 
Xc: 

O r i g i n a l  t o  Dean D. Meyer 
Don Coffin, G-3 t h r u  John E. Dougherty, W-3 
Wallace L. D r h h i l l c r ,  CMB-3 t h ru  John D.  Farr, Cl.iB-3 
Charles L. Peterson, W-7 t h r u  Elizabeth Plassman, W-7 
Vaniier H o l m e s ,  H-1 
F i l e  thru C.  D. Blackwell 4- 

I ---- .-- ' FOR YEAR OF 1971 

TOTAL V C i  DISCHARGED -- 

6.24 x 10' 

1.05 x lo8 

1.16 i o 7  

.. 

Carl Buckland 

I 



I 

i4OMTHLY REPORT ON STACK DISCHARGE: FOR MONI'H OF JUNE 

FOR YEAR OF 1971 

LOCATION AVERAGE VCi/cc 

1.3 x 1 0 - ~  

HIGHEST in pCi/cc 

2.1 x 

TOTAL pCi DISCHARGED 
"Ar - 1.38 x 10' 

"A-2-9 - 211 
TA-3-35 FE-1 

FE-2 

1 . 3  1 0 - l ~  

1.1 x 10-l~ 

7 . 0  10-l~ 

5.1 x 1 0 - l ~  

1.24 

1.51 

.ll FE- 3 3.3 1.8 1 0 - l ~  

3.1 x TA-3-66 6.3 10-l~ 20.24 

2.1 1 0 - l ~  

4.0 x 1 0 - l ~  

2.0 1 0 - l ~  

6.6 x 1 O - l '  

1.5 x 10-l~ 

1.2 x 10-'2 

11.39 

.99 

9.62 

6.7 x 10-13 2.0 x 10-12 2.06 

3.3 x 10-12 -98 

TA-3-102 

TA- 3- 141  

(No FE# 
Main Stack) 2.6 x 10-14 1.1 x 10-13 .51 

1.0 x 10-13 -92 FE-6 

FE-9 

FE- 10 

5.1 x 10-14 

7.2 10-14 
I 

1.7 x 10-13 1.60 

2.80 
.09 

8.9 x 1 0 - 1 4  

5.0 x 10-15 
! 

2 6  x 1 0 - 1 3  

9.0 x 10-15 TA- 3 5- 2 FE-2 

FE- 3 3.6 x 6.3 x 10-15 - 04 

FE-6 

FE- 7 

5.4 x 10-15 

4 .1  x 10-15 

9.5 x 10-15 .03 

I O 1  6.3 x 10-15 

8.6 x 

9.43 

5%-8 2.3 x 10-15 
I 

TA-41 FE-17 3.0 x 10-13 1.4 x lO''2 

1.8 x lo-" 2.35 TA- 46- 16 ( N o  FE#) 3.5 x 10-12 
(Test C e l l  #1) 

TA-46-31 FE-36 

TA-46-31 FE-37 

zero zero 

zero. 

zero 

zero zero 



c 

--.e# 
MONTHLY REPORT ON STACK DISCHARGE (Cont'd) 

=+ 

1 s t a c k  FE-12 

- 2 -  

2.5 X 10'1'5 6.6 x 5.4 1 0 - l ~  1.0 1 0 - l ~  

LOCATION 

FE- 3 7 

TA-50-1 

AVERAGE pCi/cc HIGHEST in pCi/cc 

ALPHA BETA ALPHA BETA - - 
FE-1 1.5 1 0 - l ~  7.0 A 1 0 - l ~  2.3 1 0 - l ~  1.1 1 0 - l 2  

FE-2 1.1 1 0 - l ~  4.5 x 1 0 - l ~  5.4 1 0 - l ~  7 . 0  1 0 - l ~  

FE- 3 1.8 x 10- i~  1.4 x 1 0 - l ~  5.9 x 1 0 - l ~  2.4 10-l~ 

1 s t a c k  5.1 lo - i~  8.0 x 1 0 - l ~  9.5 1 0 - l ~  1.4 x 1 0 - l ~  
FE-16 

CB/ tcb 
Orig: D e a n  D. Meyer, H-1  

FOR MONTH OF J U N E  

FOR YEAR OF 1971 
I 

TOTAL p c i  DISCHARGED I 

ALPHA BETA - 
-39 17.94 

6.13 24.13 

8.0 x .64 

TOTAL pCi DISCHARGED 

Alpha Beta 

.19 49.44 

.33 51.83 

1.1 x .65 

.23 93.61 

r 
a :  
4 
I-' 

I 

4 
G 

G 

0 .17 

U@+ C a r l  Buckland 



MONTHLY REPORT ON STACK DISCHARGE: (Tritium only) 

LOCATION AVERAGE pci/cc 

I 
FE 6 v 5.5 - TA-33 

6 
FE 11 7.59 x 10- - TA- 35 

FE 17 6.0 10’’ - TA-41 

HIGHEST pCl/cc 

6.44 x lo-’ 

1.47 

4.2  x 

FOR MONTH OF JUNE 

FOR YEAR OF 1971 

TOTAL UCi ‘DISCHARGED 

1.96 x 10’ 

8.58 lo7 

1.75 10’ 

Distribution: 
X c :  

Original to Dean D. Meyer 
Don C o f f i n ,  W<3 thru J. E. Dougherty, W-3 
Wallace L.  D r u m h i l l e r ,  CMB-3thru John D. Farr, CMB-3 
Charles L. Peterson, W-7 thru E. Plassman, W-7 
Vanner Holmes) H-1 
F i l e  thru C. 6. Blackwell 



@ 
.. 

STACK SAMPLE WORK SHEET 
Month of [m / c.1 - / I  

No. Days i U M o n t h  30 3 L 

\ 

,4 ve r a g e 
FE # -- CFE4 -- TIME FACTOW - M3 /MONTH - d i s/m i n-m3 mCi ! u C  i 

.......... 
4,050 x __. _ _ _ _ _  V __ __ __.__..____ = , d .d 3 d-- x lo9 x - 8 G3 - I O 1  a c 



, 



I I  

X 

0 

X 

0, - 

I t  

X x x  

0 
In 

t * 
- . hl 

I- 

m 

.- 

* 

L 
0 
t 
0 a 

L L  

11 

. .  . . 

* 
c 



I '\'I n1L .L'l I I\ I \I 

.f MONTHLY HEFORT ON STACK DISCHARGE: 
i 
b 

FOR MONTH OF MAY 

FOR YEAR OF 1971 I 

TOTAL VCi  DISCHARGED AVERAGE pCi/cc LOCATION 

TA-2-9 

TA-3-35 

HIGHEST i n  pCi/cc 

2.1 x 10-~ 1.3 x 10-~ 

3.3 1 0 - l ~  

1.0 x 1 0 - l ~  
2.3 x 10-14 

FE- 1 

FE-2 

FE- 3 

9.9 x 1 0 - l ~  

9.7 x 1 0 - l ~  
8.8 x 

.35 

1.51 
.08 

3.0 10-l3 TA-3-66 9.4 10-13 

8.5 x 1 0 - l ~  

3.3 X 1 0 - l ~  

2.9 x 1 0 - l ~  

4.4 x 10-l2 

FE-8 

FE-9 

FE-10 

FE-13,14,15 

FE-24 

FE-26,27 

10.10 
11.77 

1.21 

4.74 

~~~ 

2.1 x 1 0 - l ~  
~ ~~ 

4.,7 x 10-l~ 

9.15 x 1 0 - l ~  
I 

1.0 x 10-l2 3.32 

- 33 6.8 x 1.2 x 1 0 - l ~  

TA-3-102 (NO FE# 
Main Stack)  3.2 1 0 - l ~  9.9 x 1 0 - l ~  .66 

.14 . 1.1 x 1 0 - l ~  7.7 x 1 0 - l ~  

2.3 1 0 - l ~  

TA-3-141 FE-6 

FE-9 

FE- 10 

5.9 x 1 0 - l ~  .53 

i..g x 1 0 - l ~  2.8 x 1 0 - l ~  .62 

8.1 x 1 0 - l ~  1.7 x 1 0 - l ~  

1.4 x 1 0 - l ~  

1.8 x 10-l~ 

TA-35-2 .16 FE-2 

FE- 3 

FE-6 

FE- 7 

FE-8 

5.9 x 1 0 - l ~  

9.io x 

.06 

.05 

1.4 x 1 0 - l ~  .03 

3.,6 x 1 0 - l ~  6 .8  x .01 

3.1 x 1 0 - l ~  5.5 x 10'" ~ ~ - 4 1  FE-17 .98 

TA-46-16 (NO FE#) 2.5 x 
(Test C e l l  #1) 

1.8 x 10'" 1,76 

zero 

zero 

TA-46-31 FE-36 zero zero 

TA-46-31 FE-37 zero zero 



1 A\l N L -  4 . Y  I11.1 \I , 

.A" MONTHLY REPORT ON STACK DISCHARGE (Cont'd) 

FE- 3 7 

FE-38 

* 

LOCATION 

FE-40 

TA-50-1 

I 

TA-48- 1 

1 stack 

1 stack 

1 stack 

Alpha Wing Stack 

AVERAGE pCi/cc 

ALPHA BETA - 

FOR MONTH OF MAY 

FOR YEAR OF 1971 . 

- 2  

HIGHEST in pCi/cc 

ALPHA BETA - 
1.6 1 0 - l ~  -1 3 -14 g 7 10-1 3 el x 10 4.0 x 10 
1.4 10-l~ 3.0 10-l~ 2'.7 x 10-14 6.4 x 10zi3 

6.3 10- l~ .  1 .7  10-l~ 1.0 x 10-l~ 4.0 x 10-l~ 
I 

! 

v 

A V E ~ G E  pci/cc HIGHEST in vCi/cc 

Alpha: Beta Alpha Beta 

3.2 x 10-l~ 7.3 x 10-l~ 8.1 x 10-l~ 1.1 10-l~ 

1 . 2  x 1 0 - l ~  7 .5  1 0 - l ~  2 .3  x 1 0 - l ~  1.0 1 0 - l ~  

2.7 x 9.7 10-l~ 1.1 x 10-l~ 1.5 x 10-l~ 

FE-51) 0 .  5.8 10-l~ 0 8.0 10-l~ 

TOTAL PCi DISCHARGED 

ALPHA BETA 

J10.99 
A16.51 

.03 .81 

TOTAL PCi DISCHARGED 

Beta Alpha 

.19 43.65 

.63 39.12 

1.8 .66 

.21 43.22 - 

0 .18 

lb 
I 

I F  
4 
P 

1 

CB/tcb 
O r i g :  Dean D. Meyer, H - 1  



MONTHLY REPORT ON STACK DISCHARGE: .(Tritium only) 

LOCATION 

TA- 3 3 

TA-35 

FE 6 - 
FE 11 

TA-41 FE 17 

I 

AVERAGE pCi/cc 
I 
I 

* 7.60;~ 
i 

1.281 X 10'' 
! 

2.50  

IIXGHEST uCi/CC 

1.04 

6.90 x lo-' 

1.50 x 

Distribution: Original to Dean D. Meyer 
I Xc: Don Coffin, W-3 thru J. E. Dougherty, W-3 

Wallace L. Druphiller, cM13-3 
Charles L. Peqerson, W-7 thru E. Plassman, W-7 
Vanner Holmes,i H-1 
File thru C. D. Blackwell 

t h r u  John D. Farr, CMB-3 

FOR MONTH OF MAY 

FOR YEAR OF 1971 

TOTAL VCi 'DISCHARGED 

2.87 x 10' 

1.54 x l o8  

7 . 7 1  x lo6 

Carl Buckland 



. . . . .  
J 

..* 

0 

STACK SAMPLE WORK SHEET Month of ‘/ul@J /yv!/ ’ 

No. Days in Month 3 / 

, 0 5- ..... .._ .. 



STACK SAMPLE WORK SHEET (Page 2) - - 
I Average 
- FE# CFM TIME FACTOFV M3 /MONTH d i s/m i n-m3 mCi ! uC i 

_. .- - ._. 2,308 x __ __.___.._. KW __._ -..“ . = . q o q  x 109 x - ,03 - .. . - - 1023 
2.22 x 10” etc. I 

15 

16 

37 2,800 x .  x io9 x 

38 3, 120 x ...;-/ /--/ -.... x iog x 

-. Tota I 



STACK - SAMPLE WORK - SHEET (Page 3) 

I Average 
CFM TIME FACTO*- M3 /MONTH dis/rnin-rn3 9 - FE # - d 

* 1,142 for 28 days 

1,182 fo r  29 days 

1,223 for 30 days 

1,264 for 31 days 

i 

I 

= Factor 60 mi:n/hr x 24 hr/day x days in  month 

35.316 cfm/m3 

I 

I 



.. I. . . C C . ,  .. . 
.z 

- MONTHLY REPORT ON STACK DISCHARGE: 
I *, 

FOR MONTH OF 

FOR YEAR OF 1971 

I LOCATION AVERAGE pCi/cc HIGHEST i n  pCi/cc 

2.2 x 10-4 

4.0 x 10-13 

2.3 x 10-13 

2.2 x 10-13 

TOTAL pCi DISCHARGED 
1.5 x 10’ - 41Ar 
192.0 - ‘*Rb TA-2-9 1.5 x 10-4 

TA-3-35 FE- 1 6:i x 10-14 -61 

1.15 FE-2 si0 x 10-14 
FE- 3 4.1 x 10-1.4 

TA-3-66 FE-8 3:6 x 10-13 2.4 x 10-12 
4.2 x 10-13 
2.3 x 10-13 

2.2 x 10-13 
4.3 x 10-12 

11.70 

10.41 
1.37 

3.74 

FE-9 

FE-10 
1.9 x 10-13 
5.5 x 10-14 

I 

FE-13,14,15 7:8 x 10-14 
FE-24 819 x 10-13 2.77 

.02 FE-26,27 712 x 10-15 

TA-3-102 (No FE# 
Main Stack) 2.8 x 10-14 1.8 x 10-13 .55 

.07 1.1 x 10-14 4.1 x 10-15 

FE-9 

FE- 10 

1.1 x 10-14 
2.7 x 10-14 

.16 

I43 

1.0 x 10-14 FE-2 

FE- 3 

FE-6 

FE- 7 
FE-8 

2.0 x 10-14 .20 

-06 

-08 

TA-35-2 

si9 10-l~ 

l!6 10-14 

8 3  x 10-l~ 
3i2 10-15 

I 

I 

7.2 x 10-l~ 

3.9 x 10-l~ 

1.6 x 10-l~ 

6.3 x 10-’5 

.02 

.01 

TA-41 FE- 17 1.8 x 10-l~ 7.1 x 10-l~ .54 

4.73 7.0 x 10-l2 

zero 

zero 

TA-46-16 

TA- 46 - 3 1 
TA-46- 3 1 

(No FE#) 

FE- 36 

FE-37 

9.5 x lo-” 

zero 

zero 
zero 

zero 



FOR MONTH OF APRIL 

FOR YJ3AR OF 1971 
- 2 -  

-f .- ' MONTIILY REPORT ON STACK DISCHARGE (Cont'd) 

TOTAL pCi DISCHARGED 

ALPHA BETA 
HIGHEST in ilCi/cc 

ALPHA BETA - 
LOCATION --- AVERAGE l.lCi/cc 

ALPHA BETA - 
1.3 10-l~ 4.5 10-l~ 
9.9 x 3.5 x 10-l~ 

9.9 10-f5 1.6 x 10-l~ 
I 

-1 3 2.2 x 6. 5 x 10 

1.6 x 10-l~ 4.4 x 10-l~ 

2.3 10-l~ -2.2 10-l~ 

TA-50-1 A11.55 
A18.85 

FE-1 
FE-2 

FE- 3 

I FE-11 

FE- 12 

FE- 13 

FE-15 

FE- 16 

FE-37\ 

FE-38 

FE- 39 

FE-40 

t 

.04 A 

,' 
AVERAGE pCi/cc 

Alpha Beta 

HIGHEST in l lCi /cc  

Alpha Beta 

TOTAL pCi DISCHARGED 

Alpha Beta 

TA-48-1 

1 stack 
I 

3.9 x 10-'5 5.2 x 10-'3 8.1 x 10-'5 7.7 x 10-l~ 
W 

I 
tu 
b\ 
I 
4 r 

I 

.30 

.41 

I 
! 

6.7 x 10-)5 5.3 x 10-l~ 

6.4 x 10-l~ 1.7 x 10-1~ - 

1 stack 1.8 x 10-l4 8.0 10-l~ 

5.9 10-l5 1.1 x 10-l~ 
l b  
I 

W 
0 
I 
4 

1.4 x I.,.* -54 1 stack 

2 . 7  10$15 5.4 10-13 5.4 x 10-l~ 8.9 x 10-13 Alpha Wing Stack I .19 37.80 

I FE-51) 1.5 x lot15 5.1 x 10-l~ 7.7 x 10-l~ 1.1 x 10-'3 6 x .20 

CR/tcb 
Orig: Dean D. Meyer, H-1 Carl Buckland 



MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  only) 

LOCATION AVERAGE p C i / c c  HIGHEST pCl/CC 

TA-33 FE - 6 >1.03, IO-'+* 
! 

FE 11 5.75.x - TA-35 

FE 17 2.94' x l o m 6  - TA-41 

>2.3* 

1.38 x 10" 

4.69 x 10-~ 

FOR MONTH OF APRIL 

FOR YEAR OF 1971 

TOTAL p C i  'DISCHARGED 

>3.68 x lo** 

6.5 x i o7  

8.5 x 10' 

*On A p r i l  7 ,  1971 the a m p  meter w a s  off scale (greater than 10'7amp) for  one minute. 

I 

Dis t r ibu t ion :  Or ig ina l  to D e a n  D. Meyer 

Wallace L. D r h i l l e r ,  CMB-3 
Charles  L. Pe@erson, W-7 
Vanner Holmes; H-1 
File t h r u  C. D .  Blackwell / 
Roland J a l b e r t ,  H-1 

Xc: Don Coff in ,  WL3 
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This snrvey was p=rFornp_d i n  coqliaricc with t h e  requircncnts of E C X  0504 
t o  evzluaze thp_ efzectiveness of t he  c o n t r a c t o r ' s  health end safety pro- 
gr 83.  

/-- - SCOPE . - 
D 

T h i s  sl;rs.ey included i! t e c h n i c a l  review a d  e v a l u a t i o n  of t h e  c o n t r a c t o r ' s  
F ~ C ~ L - X ~  i n  t h e  fields 04 i n d u s t r i a l  safe:y, f i r e  p r o t e c t i o n ,  and s e l e c t e d  
activities i n  t:?eLr h e a l t h  p r o t e c t i o n  Frogran .  Responsible  r anagecen t  and 
t e c h n l c z l  2ersoilnel v:ce contacted, 0 7 e r a t i n g  r e c c r d s  were reviewed, a d  
s e l e c t e l  pcrtLons of  the p h n t  f z c i l i t i e s  and prernises were v i s i t e d .  A t  
t h e  ccnclusio:: 0: tile survey,  a?prcpricte r eco rgecdz t ions  were ::de a t  a 
joint clcsecui  \rich e p p r o 2 r i a t e  X S L  a d  L 5 i O  personnel .  
% e r s  ::ere: 

Survey teen ~ r n -  

.. .- - . .  

. .  - .  

h6rcw J..Pryor, F i r e  P r o t e c t i o n  Engineer (Tenn Leader) . .  
John I-/. Cruickshsr.!:, F i r e  Tro ' lect ion Engineer.  

Ce r lo  F e r r c r o ,  J r . ,  Safety Engineer 
- -. . ._ .- -1- . . 



.26 .  

27. 

2 8 .  

29. 

. .  

30 : 

31. 

Reviewed/Lab Counse 
. Publicly Releasable &/ 

\ 

R e c ~ r x e n G a t i o n  22 70-25: Provide ovLtcnatic s p r i n k l e r s -  throughout . .  . .  . -. 
u-iess c c z > u s t % l e s  are reaoved end detectors provided.  

. .  

. .  . .  Z 2 3 E G :  A l m i n u n  f i t t 5 n g s  on gas p i p i n g  f o r  r a d i a n t  h e a t e r s  have 
f z i l e d  2 , e ra i t c lng  gas l e a h  in t h e  kegs West r e a c t o r  b t l i l d i n 2 ,  TA-2-1.. 

/ ---- 
Reccrcendation F? 70-285: Replace f i t t l n g s  or  h e a t e r s .  . .  

FI?!3I:X: C m b u s  t i b l e  c a r t o n s  are s t o r e 2  i n  the Xacer T r e a t n e n t  Bldg . , 
TA-2-U,  (See Discuss ion ,  Par .  B-i3)-. 

R e c o x e c b z t i o n  FT 70-27 : Rexove c c ~ 3 u s t i b l e s .  

- FIXDIXG:  F i r e  doors throughout s e v e r a l  of rho- b u i l d i n g s  surveyed (TA-3- 
3 9 ;  4 3 ,  105  a?:d 132; TA-48 .ad TA-53) were E o m 6  t o  b e  blocked, h e l d  
q o n  by f o o t  s t o ? ~ ,  i n p r o i x x l y  installed, tied open, locked c l o s e d  o r .  '::.. .. . t . : I . - - . .  
unzirXed (See Discussio~, par .  5-14). . .  

_/ 

Recozcezdation FP 70-28 :  I n s t i t c t e  e p T r o p r i a t e  manageLent a c t i o n  t o  
i s c e  t k a t  f i r e  d o o r s  ere n 3 c  bicckcd or i n s t a l l e d  iriiprcperly an.? t h a t  
thny a rc  in accord t;ith a p p o p - i a t e  stai1dards and r e c e i v e  f r e q w n t  
i n s z e c t i o n .  '3c;IGJ 

poskt- signature request P 



. .  

7 

. Recczzendztion X? 7 3 4  : CcntFnEe to review s tac!c e f f l u e n t  d i s c h a r g e  
cc.ccsntrattcrs w i t h  &e Tcrpcse t o  reduce effluent c o n c e n t r ~ t i c n s  t o  
l e v e l s  es lo;: as pract5cz3le  belo?.? L E C X  !;~?cndix 0524 guic?e l i m i t s .  

..- --- 
3 3 .  FIS2TSG: 

hoc? v e n t i l e t L o n  s y s t e z  n o t  Z e s i o n ~ d  0.'- f o r  use ~ 5 t h  r a d i o a c t i v e  or 
ct3r.r hzzar tous  p r t l c u l z t e  r a t e r i a l s  vas experiecced by th-3 LASL 
c u r i ~ g  Eke coc r se  cf this sui-vey (See Ciscuss ion ,  Par .  (2-4) .  

? . econedz r i c r t  F2 70-5 : Coneuct a l a j o r a t o r y - x i &  review of  u r z i l -  
t e i e d  hoc2 v e a t i l a t i o n  s y s t e n s  LLO a s s u r e - t h a t  u s e  of hccds rill c o t  
re lease  r zd roec t iyc  ~. cr ot'ncr hzzardous particu:zte r:atter in- excess 
02 es t eb i i shec i  guides .  

An a c c i d e n f a l  release of p l u t o n i a n  tlirough an unf i l t e r n d  

q .  

1. ' 
. 



4 

L. 

. .  
c .  

7 -  
b 3 

1. 

2. 

. .  

3 .  

.- _/-- 

EnvironcenEal coxi i for ing data prepared' as seni-ennaal r e p o r t s  
cnd i n  docnr?.zuts. such  as Li 4-35&, " 3 e t a  R a d i o a c t i v i t y  in Snviron- 
r e z l t a l  :iir acd P r e c i p i t a t i o n  a i  tcs Alacos,  1:e~ Pkxicc,  f o r  1969" 
r e f l e c t  s e ~ . ; p l i n g  of e x t e z z a l  r a d i a t i o n ,  air, raini;s.tter and groud 
va te r  st zc:::.erczs l o c a t ~ o c s .  ?.35Le t he  docuxlents of t he  f o r x r  
t - 7 - m  )ij- report r e s u l t s  of g r o c d  ?.later sazple d a t a  i n  terms 02 cot- 

ccztraticns cf plucoriiuz~ ezd o t h e r  a l?ha ez i t t e r s ,  t h e  p a r t i c u l a t e  
a i r  z.c~i:oring .- r e s u l t s  are r e i o r t e d  f o r  g ros s  b e t a ,  g r o s s  alsfia 
c c z c e n z r a t i c n s  and for 1311 c o z c c n t r a t i  ons . 
t h a t  i4 4388 a d d r e s s e s  i t s e i f  t o  " ik ta  RadicactLvi ty"  t o  t5e 
e x c l u s i o n  of  o';hcr e..ission x " L v i t i e s ,  ye: t h i s  oz3.ssion v i t h  
t ks  iEck of s p c i f i c z t i c n  Ir, :;he sPz:i-znnual r e p o r t s  prcvidcs  110- 

datc! fer p l u t o n i ~ ~  leI:e?s i n  a i r .  3y reaso:? cf t h e  f z c t  th.et the 
LfiSL cp-2rz'iioF-s result i n  rc:...es.:raSLe q u a n t i t i e s  of p l u t o n l u i  be- 
in- --U discrlarge.6 in S L ; ? C ~  e f f l c e n t s ,  r r id  t h e  i c c r e z s i s g  en?%si,s 
to:sar< redzcirg m v i r c n a n n t a l  pallc'ii .cn, it appears r eescnzb le  
zrrZ p r c d e n t  t o  e s t s 5 1 L s h  data r e i n t i v e  t o  t h e  p l u t o c i s n  cozcen- 
t r a t i o n s  i z  t k e  u x r e s i r i c t c l  ezvirocmznt r e s u l t i n g  frca U S L  o2er-l 
2 t io r . s .  

IC i s .  recognized 

. .  

'. 

http://pallc'ii.cn


' .i ALAMGS SCiENTIFIC LA2ORkTORY 
U t i i V E R S l T Y  OF CALiPGRN:A 

LOS ALAMOS. NEW MEXICO 875414 

OFCiCE M E M O R A N D U M  
TO : Dean D. Meyer, Group Leader, E-1 DATE: Zar.uarj  18, 1971 

- ._ I ,  

SUBJECT: FGSPONSE TO OPERATIONAL SAFETY APP.WISAL OF LASL, GCTGaEZ 5 - 13, 1970 

SYMBOL : H - 1  

!?he only  i t e m s  r e q u i r i n g  5-1's a t t e n t i o n  are 32 and 3 3  (Xef. C-3 and C - 4 ) .  

I t e m  32 - B o t h  a r e a s  re ferenced  are l o c a t e d  i n  Enders-8emLs and 
Romero-Johrson sites. No cop ies  of t h e  a2pa isa l  :ere s e n t  
t o  t h e s e  =en as i n d i c a t e d  on t h e  rou t ing  s l i p .  For 1970, 
t h e  X-l. General Xonitor ing Sec t ion  had only one stack i h a t  
exceeded t h e  average s t i p u l a t e d  i n  0524 of those  s t a c k s  
sampled. 
0524 by a f a c t o r  of 2600. 
reduce t o  0524 l e v e l s  except  s h u t  t h e  r e a c t o r  down. The l e v e l  
has  been ignorez. i n  Lie p a s t  s i n c e  X-6 environmental  eat2 has 
i n d i c a t e d  '_;?at townsi te  concen t r a t ions  are below 0524. I Z o n ' t  
know i f  we had any average s t a c k  concen t r a t ions  i n  excess  of 
0524 f o r  1969 wit57  t k e  except ion  oE TA-2-9. Since  none a r e  
mentioned by t h e  AEC for  ou r  areas it is just as w e l l  Llat w e  
n o t  r e s u r r e c t  t he  subject. 

The average concen t r a t ion  of 4 1 A  i n  Th-2-5 exceeded 
There i s  no way <?at I know of t o  

Item 33 - A l l  hoods i n  areas covered by t h e  ii-1 General KonitorLng 
Sec t ion  have been labeled. Assurance t h a t  u n f i l t e r e d  hood 
u s e  will riot release r a d i o a c t i v e  or o t h e r  hazardous p a r t i c u l a t e  
natter i n  excess  of e s t a b l i s h e d  guides  i s  i n  *&e hands of '&e 
H-1  Heal th  Phys ic i sks ,  X-3 and H-5. 

CB/tcb 

X c :  J.N.P. Lzwrence, H-1 
F i l e  L.---. 
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STANDARD OPERATING 

FOR 

PREPARATIOX Or' 7Be 

PROCEDURE 

TARGET 

William A. Sedlacek 

CNC-XL 

A%* 2oJ 197l- 

Dean Heyer, H-1 

William Maraman, CMB-11 

James E. Sattizahn, C3TC-I.l 
. .  
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Op er at ions : 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

*8. 

9. 

Ehporate w 1/2 m l  HC1  soln. of car r ie r  f r ee  7Be t o  dryness i n  a 40 ml 

conicd  centrifuge tube under a heat lamp. 

1 say) 

Add a couple of ml. of conc. HI0 

ness under heat lamp. 

(Requires approximately 

t o  the residue and evaporate to dry- 3 
(Requires approximately 1 day) 

Repeat 2 

Dissolve residue i n  two drops of 6M HNO 

mix thoroughly 

Pour isopropanol solution into plating ce l l ,  apply 600 vol t  bias and 

p la te  approximately 8 hrs. 

Pour isopropanol solution out of plating c e l l  and circulate hot water 

or steam through the cooling jacket br ie f ly  t o  evaporate residual 

i s oprop mol. 

Disassemble c e l l  and remve matinunbacked target. . 

Flame target  

or Be(N0 ) t o  Be0 and destroy residual organic material. 

Remove ta rge t  from glove box, autoradiograph, assay and mount i n  target  

assembly fo r  transport 

add 15 ml isopropanol and . 3’ 

br ie f ly  i n  flame of bunsen burner t o  convert Be(OlI)2, . 

3 2  

experimental assembly a t  LclMpF injector. 

* 
There ex is t  the possibi l i ty  tha t  the heat and smoke sensor i n  the exhaust 

systemmay be set off by th i s  operation and appropriate arrangements to d i s a r m  

t h i s  sensor or  “turn off“the f i r e  department when the a larm goes off should be 

made. It seems inappropriate t o  turn off the exhaust aystem br ie f ly  during t h i s  

operation a6 a s m a l l  amount of particulate 7Be undoubtedly xill be given off and 

should be exhausted t o  the filter assenbly. 

I 

. .  
- ,  

. -  . .  . . .  . , 



"C 

I 

TIME 
TEST TEST START SAMPLE L I ~ " ~ .  FILTER 
KO, DATE STOP TYPE SAMPLER TYPE 

.~ 

TOTAL 
3 



BUILDIXG /'/ ROOM _ _  
I 

A m  GAMPLIXG LOG SHEET 

TIhfE DIM-113 1 COUKT I 
D/Min RECOUXT 

TOTAL 
i 3  

M3/Xin. FILTER 
SAMPLER TYPE 

. RELL4RKS 
(AAT PERTIXENT DATA) 

I I 

I 

w% 3 I .  I ,  

J I 

I 



21 

22 j 
I 

24 

25 

I 
1 

I i 

BUILDISG / I ,  AIR SAXZ'LLKG LOG SHEET 

NO. 
TOTAL 
d STOP I TT I SAMPLER I TYPE 

DATE I 
1 

3 - 

3 

4 

i 
5 

6 

7 

8 

9 

10 

11 

1 

I H 
H 
I I 

H ti 1H 
H H H 

I U  
I H  

I m 
I 23 I i j 

i 

I H  



Att? SALF'LLYG LOG SHEET AREA 

I 
TIME 

START SAMPLE d / n i i n .  FILTER y:..' 1 1 STOP 1 TYPE 1 SAMPLER 1 TYPE 
TOTAL 

x3 

.- 
r -;.' A 
.-a - 

I--- I- 

*&.! > 

,- - , -  
", -. 

I . .  



//-- 5 

I .I-_ -', AIP. SA3Z'LLVG LOG SHEET AREA . 

2 

3 

4 - 
a- 

6 .  

7 

8 

9 

10 

11 

8' - 
12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

'2 
- 

i 
23 



AIR SAXPLISG LOG SHEET AREA 

. I  I I 

TOTAL 
1 3  

i 

D/M-M~ 
COUNT 

D / X n  RECOUXT 
REX- 

(AXY PERTIhiXT DATA) 

, .  , I 
I 



ALR SAXPLIXG LOG SHEET r TEST so. 

I I I I 

. .  
. .  

d . I  L '  :j 

DiM-M3 I COUNT RE MARKS 

I ./-I I 



AIR SAXPLLKG LOG SHEET 

TIME 
START 

DATE STOP 
13/Min. 

SAMPLER 
SAMPLE 

TYPE 
FILTER 
TYPE 

I 

i 

-4 I 

-E+-- 
4 
H 
I I 

I I 

I ' I  

U 
---- 



AIR L\M€'LING LOG SHEET 

TIME 
TEST TEST ST-UIT SAXPLE if3; &En. FILTER 
NO. DATE STOP TYPE SAMPLER TYPE 

I I I I I I 

REXARKS 
(ANY PERTISEAT DATA) 



I ! I  

I I I I I 



AIR SAMPLIXG LOC SHEET 

TEST 
TIME 

TEST START SAXPLE 
DATE 1 STOP 1 TYPE 

D I ' M - I ~  1 COUNT 1 
Djhlin RECOGhi 

RE MARKS 
(ANY PERTIKEhT DATA) 

TOTAL 
3 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 e%-- _--.- 
e-*& 

I 
I 

c. L I I 

-+ 
4CL 

I .  4 - 
/ /  :L'j- I I 

I 
1 

I 

I .- I 

=I- 2 5.- 

=I- 
$7 

.-.. i l  

7-3 
I 

-+ 



AIR SXsWLISG LOG SHEET 

1 I .  

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

q- wz. 
12 

13 

14 

15 

16 

17 

ia 

19 

21 

22 

TIME 
TEST ST.%RT SAMPLE 
DATE STOP TYPE 

&+-A 

7- 3 LT ._ G 3 

M3/Min. FILTER 
SAMPLER TYPE 

TOTAL 
3 

I I 

' c' 3- 

L -1 1 

I I 

I I 

I <  : I  

I I 

& 
BUILDING } - ROOM &,. && , 

~ h 1 - M ~  
COUNT 

DjMin RECOUXC 
RE-MARKS 

(ANY PERTINEhT DATA) 

I I 

z 

1-31 

171 

,/p 7 j 

4'- 

I 

. i -  

;-i 
i r  



TIXE 
TEST TEST START SAMPLE 
SO. DATE STOP TYPE 

TOTAL 
313 

JPilfin. FILTER 
SAMPLER TYPE Di%n 

RE3I.AIU(S 
(ANY PERTIXENT DATA) 

D/N- 313 
COUNT 

RECOUNT 



TEST TEST 
NO. DATE 

TOTAL 
i 3  

TIME 
START SAMPLE l I s i m .  FILTER 
STOP TYPE SAMPLER TYPE 

BUILDNG /G 
I 

D/Min 

D/M-WJ 
COUNT 

RECOUNT 
RE MARKS 

( A m  PERTINEhT DATA) 

. .  
I I 



DM- xi3 
COUNT 

DiHin RECOUKT 
RElLARKS 

(AhT PERTLYEhT DATA) 

_- 
L a  

4 . 5  
7 ,  



TEST 
D/?iIin 

AIR SXMPLIKG LOG SHEET AREA c$? --&d 

D / M - M ~  
COUXT 

RECOUhT 
TEST 
DATE 

..A. +. 

TIXE 
ST.4RT SAMPLE M3/3fin. FILTER 
STOP TYPE SAMPLER TYPE 

TOTAL 
~ 1 3  

RE M A R K S  
(AhT PERTINENT DATA) 

I I 

I 4 

. >  . ... - .  - . .  ; ,; .: . 1 
ii ' I  

. .  



TEST 
NO. Di'Yin 

' 1  

2 

3 

Di'11-M3 
COUNT 

RECOUNT 

10 

TEST 
DATE 

11 

p- 

12 

13 

TIXE 

STOP TYPE SAMPLER TYPE 
START SAMPLE 1 P / ~ i n .  FILTER 

14 - 

15 

16 

17 

18 

19 

20 

21 

22 

TOTAL 
d 

RE MARKS 
(ASY PERTIXEXT DATA) 

7 r Q 
,/ L I 



TIME 
TEST TEST ST-ART SAMPLE 
XO. DATE STOP TYPE 

TOTAL 
M= 

1i3im. FILTER 
SAMPLER TYPE DiUin 

RE>L\RI(S 
(AhT PERTINENT DATA) 

D/M- >I3 
COUNT 

RECOUNT 

I I 



TIME 
TEST TEST START 
NO. DATE STOP 

SAMPLE 
TYPE 

TOTAL 
~3 D/Yin 

I I 

~ i ~ - a i J  
COUNT 

RECOUNT 

x ;7 =+-I-- 

M2;Min. 
SAMPLER 

- I 

FILTER 
TYPE 

1 I 

RE MARKS 
(AhT PERTIKENT DATA) 

: 'i- L-+ 



AIR SAMPLIXG LOG SHEET 

D ~ M - ~ I ~  
COUXT RE XaRKS 

(.Ah7 PERTINEXT DATA) D/Min RECOUNT 

-7 
R 

L [  5 

3 f -  I 

TOT.4L 
d 

, 

I 

-4 -+ /- 

4 I?<,-- 

T:< H 

H I 25 I H 



AREA F#- 
I TIME I D / M - ~  

COUNT 
D/Min RECOUNT 

FILTER 
TYPE 

TOTAL 
&I3 

RE ALiRKS 
(ANY PERTI-XENT DATA) 

! 1  

,- 0 c 

=I- 
13 

14 

15 

16 

17 

i a  

19 

20 

21 

22 

I I 
I 

I 
1 



BTJILDIXG / L  

D,% hi3 

D/Mn RECOUNT SO. 

TIME 
START SAMPLE 

TYPE 
RE MARKS 

(AhT PERTIXENT DATA) 
TOTAL 

1i3 

il 

/ r ;  

/ 3  

27 

2' 7 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

@, *e- 
12 

13 

11 

15 

16 

17 

18 

19 

20 

21 

22 

---I 
I 1  - 

! 

=I- ,;>.+- 1 & 

I 



AIR SAMPLIXG LOG SHEET AREA +G 
r I I I I I 

TIME 
TEST TEST START SAMPLE 4 1 ~ , 9 1 i ~ .  FILTER 
KO. DATE STOP TYPE SAXPLER TYPE 

I I I I I 

BUILDIKG 

I I 
TOTAL 
YJ 

D!M-MS 
COUXT 

RECOUNT 

2 ij- 

RE >LARKS 
(ANY PERTINENT DATA) 



I TEST 1 TEST I START I SAMPLE I ~ 1 ~ m i ~ .  I FILTER 
TIME 

I NO. DATE I STOP I TYPE I SAMPLER I TYPE 

5 

6 

.I 

8 

9 

10 

11 

e- gg3 
NI 12 

13 

14 

15 

16 

17 

1s 

19 

20 

21 

22 

I 7 

i 
1 

-*-7 

l----i H 

TOTAL 
31~ 

. ZG: 

x 7- 
5: y r. : 

, I  
i 

COUNT RE &LARKS 
(AAT PERTINEAT DATA) 

SL' I 2 . i  I 





I t I 
I 

7- i7+ 



AIR SAXPLLSG LOG SHEET 

TIME 
TEST TEST START SAMPLE >?/&En. 
NO. DATE STOP TYPE SAMPLER 

10 

I 
i' 

FILTER TOTAL 
TYPE 313 

11 
3 

D/Mn 

D / u - ~  
COUNT 

RECOUNT 

l3 I 
12 

H 

17 

18 

l9 ! 

I 
14 

I 

I 

I I 

I 

16 I 

"2 I 

H m 

I I i  
23 

24 I 
26 

4 i I 
+----I 

1 

I RE MARKS 
(AAT PERTIXEhT DATA) 

a f i  

H 

I 

I 
I I 

U 
H 



AIR S-XIJIPLIKG LOG SHEET AREA 

TIME 
FILTER TOTXI 
TYPE 3 

D i W - M 3  
RE MARKS 

(ANY PERTIXENT DAT P 
COUNT 

Di'Min RECOUhT 



BE1 

TIME 
TEST TEST S T ~ T  SAMPLE ~ ~ , m i n .  FILTER 
SO. DATE STOP TYPE SXMPLER TYPE 

t 

TOTAL 
d DiMin 

i 

I Si?-- 

COUNT RElL4RK.S 
(AhT PERTLVEXT DATA) RECOUST 

I 

I I 

d I 



AIR SAMPLDCG LOG SHEET 

13 

14 

15 

16 

17 

18 

19 

2o I 

2 1  

22 

TIME 
TEST TEST ST.AFiT 
NO. DATE STOP 

I 

i 

I 
23 I 
24 I 
25 

I 



AIR SAMPLIKG LOG SHEET 

TIME 
TEST TEST START 
NO. DATE STOP 

BC'ILDING -> ; ROOM : _ I  3 L(\- c- 

D; ~ - 1 1 ~  

D/Xin RECOUNT 
TOTAL COUhT RE JLqRKS 

(ANY PERTIXEAW DATA) 313 j 



- 
Am SAMPLING LOG SHEET AREA ,,//y'- ${ 

TIME 
TEST TEST START SAMPLE Y3/>Iin. FILTER 
NO. DATE STOP TYPE SAMPLER TYPE . 

I I I 

I 



AIR SAMPLIETG LOG SHEET 

I, 
' 1  

2 

3 

4 

a 

6 

7 

8 

9 

10 

11 
- 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

TIME 
TEST START 
DATE STOP 





' 1  

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

11 

15 

16 

17 

19 

19 

20 

21 

22 



9 
11 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 



AIR SAMF'LIXG LCG SHEET 

9 

10 

11 

13 

14 

15 

16 

17 

18 

19 

20 

. .  . .  



XO. 

1 

2 

3 

4 

J 

6 

7 

3 

9 

10 

11 

& 12 

13 

14 

15 

16 

17 

16 

19 

20 

.. , 

I I I I I 
TIME 

TEST START SAMPLE MS/ilIin. 
DATE STOP TYPE s A m L E a  

I I I I I 

D 'Y-Ms I COUNT RE MARKS - 

D:Xn RECOEXT (AhT PERTINELT DATA) I 





TEST 
NO. 

TIME 
TEST START SAMPLE d i ~ i n .  FILTER TOTAL 
DATE STOP TYPE SAMPLER TYPE d 

REWiRKS 
(ANY PERTINENT DATA) Di'Min 

I 

D i'31-M3 
COCNT 

RECOl3T 

;(: . . i . , 



AIR SAMPLISG LOG SHEET 

TEST 
NO. 

TIME 
TEST START SAMPLE 
DATE STOP TYPE 

&P:r.~i~. 
SAMPLER 

TOTAI 
M a  

FILTER 
TYPE 

J I 

D/Wn 

D/M-SI~ 
COUNT 

RECOUhT 
RE ?&ARKS 

( A 3 T  PERTIXEhT DATA) 



D/>I-M' 
COUNT 

D/>lin R E C O l X i  
RE M4FtKS 

(ANY PERTIXEhT DATA) 



4.A-100 

Iu I I I 



A X  SAXFJLING LOG SHEET 

I 

2 

3 

4 

J 

6 

8 

4 
9 

10 

11 

TIME 

DATE STOP 
TEST .. START 

,-, >’ .’ 
II i e. .:. 

4 ? . -  



AD. SAXPLLVG LOG SHEET 

TEST 
DATE KO. 

TIME 
START SAMPLE ~ 1 ~ c r ~ i n .  FILTER TOTAL 
STOP TYPE SAMPLER TYPE M 3  

1 

2 

3 

4 

J 

6 

7 

8 

9 

10 

11 

D i l t i n  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

D;M-X~ 
COUKT 

RECOCNT 

25 

REMARKS 
(ANY PERTINEhT DATA) 

-7 
,', -, 



AIR E:\MPLING LOG SHEET 

TIME 
TEST TEST START 
NO. DATE STOP 

'r; 
11 

12 

13 

14 

I 15 

16 

17 

18 

19 

20 

21 

22 

TOTAL 
1f3 

i 
I 
i 

4- I 

I 
i - 
\ I 
i 

$- 
I 

-7 *- 
.I 1 

DIM- Ma 
C0z;"T 

D;Mn RECOUhi 
RE 1SARKS 

(ANY PERTIXEXT DATA) 
I I 

- 3  

,' i;'J c 



D/Min 

D;M- ~1~ 
COUNT 

RECOIXT 

7 c/ 
e 

f0 3 

. -  .I-. ~ 

.- . , -.; .\. r 
777 , 

BUILDING '-.; . i ROOM ,/ 1.- . .. ,- 

I I 
AIR SAKF'LIXG LOG SHEET 

TIME 
ST-ART 
STOP 

TOTXL 
113 

REMARKS 
(AXY PERTISEhT DATA) 

I 

H 
I I 

I 

i i  

U I 7 -- 

- i&' 

I 

-Et- 
I I I I 
I I 

35 *- 

I I 1 

I i , ' 



Am SAXPLING LOG SHEET 

FILTER 
TYPE 

TIME 
TEST 1 T: I ST.ART 
KO. DATE STOP 

D j ~ - d  
COUNT TOTAL 

if3 D/Min RECOUNT 
SAMPLE 

TYPE 

.AREA 

11JJiann. 
SAMPLER 

RElL4RKS 
(ANY PERTIWEXT DATAj 



BUILDISG ROOM AIR SAXPLIEG LOG SHEET 

TIiME 
START 

DATE STOP 
SAXPLE 

TYPE 

4 

-7- 
FILTER 
TSPE 

TOTXI 
d 

~ 

D, x- 113 
COUXT RE 3MRKS 

(AhT PERTIXEhT DATA) D/Min RECOUNT 

I t ;  I 

I A I 

I J I 



AIR S-4KPLIh-G LOG SHEET BUILDIXG -3 t- ROOM 

D, 3 1 - 1 ~ ~  
SAMPLE  in. FILTER TOTAL COUNT REMXXS 

TYPE SAMPLER TYPE &I3 

,y z 
5 3  

-4 
i' 

/,*. > 
v 

J < J  > ', 

H 

I 
I 

I D/Min I RECOUhT I (ASY PERTINEhT DATAj 



AtR E.\MF’L~-G LOG SHEET 

TI>fE 

TYPE D:’Hin 

I 23 

D ~ M -  3 

COUNT 
RECOUNT 

TOTAL 
~3 

4-k 
,-I ” 27 

I 
I 
i 

1 I 1 

RE -3L4RliS 
(AhT PERTIITEXI’ DATAj 

IC 

! 

i 

w 



I 

BUILDIXG - ,' 

D ~ M -  X I ~  
COUNT 

DiHin RECOUST 
RE MARKS 

(AhT PERTINEhi DATA) 

/ 5- t--l 



.-- 
AIR SAMPLING LOG SHEET AREA ,I 17 - vfk, 
r 

TIXE 
TEST TEST ST-AF~T SAMPLE  in. FILTER TOTAL 
NO. DATE STOP TYPE SAMPLER TYPE 

. ’  1 

2 

3 

4 

5 

6 

7 

8 

I 22 

D/U-M3 
COUXT 

D/Min RECOVXC 
RE >LARKS 

(AhY PERTINEW DATA) 

I, 7 <<- - t4 I 

c I 

_ .  .. - 





I ALAMOS SCIENTIFIC LABORATORY 
U?dIVPROITY OF CALIFORNIA 

u)B A U M O S ,  NEW MEXICO m9S44 

OFFICE MEMQRANDUM 
TO , James E. S a t t i z a h n ,  Group Leader, CNC-11 DA'PBC: January 3, 1972 
Thru : Carl Buckland, Leader, H-1 General  Monitoring S e c t i o n  
And : Dean D.  Meyer, Group Leader,  H-1 

FROM , S i x t o  Maestas, H-1 General Monitoring S e c t i o n  

Reviewed/Lab CounSei 
Publicly ReleasiJTlfl 

SUBJECT: H-1  WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAF!IMATION FOR TA-48 

Week ending 12/17/71 

A i r  Sampling Resu l t s :  S t a r t i n g  12/10/71 (8:15AM), ending12/17/71 (8:lSM) 

South S tack  1 
(FE-11,12,13) 0 pCi/week a l p h a  5 . 5 6 ~ 1 0 -  pCi/week b e t a  

14 
0 pCi/ml a l p h a  3 .707~10-  p C i / m l  b e t a  

..I 

North S tack  2 

(FE-15,16) 4 . 4 ~ 1 0 -  pCi/week a l p h a  1.315 pCi/week beta 
1 

3.385~10- 'pCi/rnl 'alpha 1 . 0 1 2 ~ 1 0 - ~  3 p C i / m l  b e t a  

3 2 Hot C e l l  S t ack  
(FE-38,40) 7 . 6 ~ 1 0 -  Ci/week a l p h a  1 . 7 3 ~ 1 0 -  pCi/week b e t a  

1 SF 14 
4.471~10- y C i / m l  alpha 1 .018~10-  p C i / m l  b e t a  

'I 

Core Wing S tack  1 1 
(FE-45,46) 4 . 3 5 ~ 1 0 -  pCi/weelt a l p h a  9 . 7 8 ~ 1 0 -  pCi/week b e t a  

1 4  4 
3.1071110- p C i / m l  a l p h a  6. 986x10-1 p C i / m l  b e t a  

Alpha Wing S tack  
(FE-51) 0 pCi/week a l p h a  0 pCi/week beta 

pCf/ml .alpha 0 pic% / m l  be ta 
1 .  

0 *r  
! :  Week ending: 12/17/71 

Vehicles:  The CNC-11 v e h i c l e s  bere': monitored and no r a d i o a c t i v e  
contamination w a s  found.' 

F loo r s  - h a l l s  & l a b s :  The f l o b r s  %ere monitored and were found t o  
be  f r e e  from r a d i o a c t i v e  contamination. 

Bench tops and s i n k s :  The s i n k s  and bench tops w e r e  monitored and 
no r a d i o a c t i v e  contaminapion w a s  d e t e c t e d  during weekly 
survey. 

Use 

XC: 

r e f e r e n c e  AEC 0524 concentretioq i n  uncon t ro l l ed  areas: 
-1 4 

Alpha 6x10 Betta 3 x 1 0 ~ ~ ~  c i / m l  

Sixto Kaeetsoe 1 

t ;  

i i  
1 I . .  

TA-48 F i l e  
Roland . J a l b e r t  
H - l  Moaitoring Section Bi% J ;i 7, :. 



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O f  CALIFORNIA 

LOB AUMOP.  NEW MEXICO 87544 

. /--\$Lp 
OFFICE MEMORANDUM ( s ~ $ ; j ? . )  

TO James E .  S a t t i z a h n ,  Group Leader, CNC-11  DATE, January 7 ,  1972 
Thru :,:.Carl Buckland, Leader,  H-1 General  Monitoring S e c t i o n  
And :'<, Dean D .  Weyer, Group Leader,  H-1 ReviewedLab Counsel 

F R ~ ~  , S i x t o  Maestas, H - 1  General  Monitoring Sec t ion  

SUBJECT: H - 1  KEEKLY SURVEY REPORT OF RADIOACTIVE CONTALYINATION FOR TA-48 
I 

SYMBOL s H-1 

Week ending 1 2 / 2 7 / 7 1  

A i r  Sampling Resu l t s :  S t a r t i n g  1 2 / 1 7 / 7 1  (8:15AM), ending 1 2 / 2 7 / 7 1  (8:15AM) 

South S tack  2 
(FE-11,12,13) 8 - 8x10- pCi/week a lpha  1.197 pCi/week b e t a  

1 5  14 
4 . 1 9 ~ 1 0 -  pCi/ml a l p h a  -0- pCi/rnl b e t a  

North Stack 1 
(FE-15,16) 3 .67~10-  y C i / w e e k  a l p h a  1.327 pCi/week b e t a  

1 4  1 4  
1 . 9 3 2 ~ 1 0 -  pCi/rnl a lpha  6 .984~10-  pCi/ml b e t a  

Hot C e l l  S t a c k  3 2 
(FE-38,40) 3x10- pCi/week a lpha  2 . 4 ~ 1 0 -  pCi/week b e t a  

- '  7 
1.25~10 y C i / m l  alpha 1x10 pCi / m l  b e t a  

I 
Core Wing S t a c k  
(FE-45,46) 1.524 pCi/week a l p h a  5 .873~10 '  pCi/week beta 

1 +  - 
7 .62~10-  p C i / m l  a l p h a  2 . 9 3 7 ~ 1 0  pCi/ml b e t a  

. .  

Alpha Wing S t a c k  3 
(FE-51) 0 pCi/we&k a l p h a  6x10- yCi/week b e t a  

1 

.L 0 pCi/ml a lpha  5.581~10- p C i / m l  b e t a  

Week ending: 12/30/71 

Vehicles:  Monitored t h e  i n s i d e  of Lhe CKC-11 v e h i c l e s  and no r a d i o a c t i v e  
contamination was found. The boxes had too much snow t o  monitor.  

F loo r s  - h a l l s  & l a b s :  The f l o o r s  w e r e  monitored and were found t o  b e  
f r e e  of radioactive'contanination. 

1. * 

Bench tops and s i n k s :  The bench tops w e r e  monitored and no r a d i o a c t i v e  

U s e  

xc : 

con tan ina t ion  w a s  found. 

r e f e r e n c e  AEC 0524 concen t r a t ion  i n  uncon t ro l l ed  areas : 
-1 4 

Alpha 6x10 Ci/ml -I Beta 3x10-'I C i / m l  

.. ~ 

Sixto Maestas 
.i: 

. ,  . TA-48 F i l e  
Roland J a l b e r t  
H-1 Monitoring Sec t ion  F i l e  / 

1 .. 
s. 



North Stack  
(r'E-15,16) 2.59 x 10-lpCi/weeX a l2ha  

1.992 x lO-l"GCi/ml alpha 

E o t  C e l l  Stack 
(?;'E-38,40 j 6.8 x 10-3pCI,heek a lpha  

4 x 1 0 " ~ p ~ i / n l  a1pk.a 

Core Xing Stack 
(PE-45,46) 1.34 x lCl-lpCi/we.=k tlgha 

9.571 x lO-"pCi/rid aipila 

4.164 x lO'i;Ci/k:eek b e t a  
3.203 x 10-'2pCi/n?l b e t a  

U s e  re fexence  E C  0524 c o x e n t x a t i o n  ir. uncon t ro l l e2  zzezs: 

Alpha 6 x lO-"pCi/~l Beta 3 x 13-".' bCL/+l 





, <-. S I  
i . 1  orq // P;' ; ,, THE A I R  COUNT I N  ROOM NUMBER =- 

I :  

WAS FOUND TO BE i d/m-M3. ISOTOPE -- 
f? 

Please list the names of all personnel who worked in this room 
on this day and the probable cause fo r  this high airborne 
contamination. 

PERSONNEL INVOLVED : - - - < ?  I -  

PROBABLE CAUSE FOR HIGH AIRBORNZ CONTAMINATION: 

A- 



Eo' C e l l  Stack 
(?E-38,43) 0 alpha 

0 &isha  



Please l i s t  t h e  names of a l l  personnel who worked in t h i s  room 
on t h i s  day and the probable cause for this high airborne 
contaminat ion.  

' 

/ PROBAELE CAUSE FOR HIGH AIRBORNE CONTAMINATION: 

, 

OPERATIONS G3D?J? LEADER OR ALTERNATE 

#+; r i 
H-1 HEALTH Pi-lYSICS SURVEYOR +.?> i.' &L? b--G 

E 
i 

z -2 



I - A ~ , ~ , M O S  SCiENTlFiC L A Z C R k T G R Y  
U k l V E R S i T Y  OF CALiFORNIA , 

. 10s ALAMGS. NEW MLxlCO 8 7 5 4 4  t, ,, ‘.. is-’ - 
e/./ 

OFF!CE MEMORANDUM /*I 

F e b r i z q  3 ,  1 9 7 1  77 DATE: 
TO ; Jazes E. Sattizahn, Group i e a z e r ,  CNC-11 

m; I.&- v.. 

.Lid : Dean D. Xeyer, G r o u ~  Leader,  X-1 
FROM : S i x t o  Kzes tas ,  H - 1  General  Konitor ing Sec t ion  (TA-48) 

* ... 
; -%Carl  Scckians  , Leader , H-1 Ger,eral Xoni tor ing  Sectio;: 

SUBJECT: 9-1 E E K L Y  SUXVEY X P O X T  OF RADIOACTIVE COXTANI~ATION FOR 

S Y M G O L  : f i -1  

Keel< E z 6 i r . ~ :  January 29, 1971 

Vehicles : All v e h i c l e s  ass igned  t o  CSC-11 w e r e  ~ i o n i t o r e d .  ?jo raiic- 
active con taa ina t ion  was found. 

Floors - k l l s  and labs: The floors w e r e  monitored and wer2 fo ixd  t o  be 
f r e e  of r a d i o a c t i v e  contaminat ion.  

Eenck ~ G ? S  ant! sirJ<s: The bench tops  and s i n k s  were monitored. KO 

A i r  Sa2pl ing Resu l t s :  S t a r t i n g  1-15-71 (8:15 am) ending 1-22-71 (8:15 ai) 

Souti-. S tack  

r a d i o a c t i v e  contaminat ion w a s  found. 

( X - l 1 , 1 2 , 1 3 )  4.2 x lO-‘yCi/week a lpha  7.52 x lO-’pCi/week b e t a  
5.013 x 10-’4;1Ci/ml b e t a  

(FZ-15,16) 3.27 x lO”pCi/week alpha 7.42 x 10”pCi/week beta 
5.708 x 10-’4pCi/ial b e t a  

2.8 x 10’15pCi/nl alpha 

N o r t h  S tack  

2.515 x 10-14pCi/ml alpha 

Hot C e l l  S tack  
(PE-38,40) 0 a lpha  

0 a lpha  
1 x lO’*pCi/week b e t a  
5.88 x 10-~~3c i /n i  b e t a  

Core Wing Stack  
(FE-45,46) 2.8 x 10”.pCi/week alpha 1.304 pCi/week b e t a  

2 x 10-15pCi/nl alpha 9 -314 x 10’’ 4pCi/;nl b e t a  

A l p k a  Wing. S tack  
(FE-5 1) 0 a lpha  

0 al;?ha 
3.6 x 10-3pCi/week S e t a  
4.57 x 10-’sp5./nl b e t a  

Use r e f e r e n c e  AEC 0524 concen t r a t ion  i n  uncon t ro l l ed  a r e a s :  

Alpha 6 x 10’’4~Ci/ml B e t a  3 x 1O’”jlCi/ml 

d 

SX/tcS 

Xc: E-1 P i l e  a t  Z’A-48 
W i  l j u r  PiorJanan, E-1 
H-1 General  Xon i to r ins  T i l e  i.-“ 



I ?S ALAMGS SCIENT1F:C L k 3 0 R A T C R Y  
U h l V E R S l T Y  O F  C A L I F C R h I A  

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORAtiDUM 

TO : J&T.es 2. S a t t i z a k i ,  G z o q  LezZer, C X - 1 1  DATE: PebrGa,q 9, 1971 

Azd 

FROM : Sixto Xaestas, .S-1 General Kcxi tor ing  S e c t i o n ,  TA-4S 

m-- ~ :ta.Carl BuclilanZ, Leader,  5-1 General iv:ocitoring Sec t ion  
: '.ear. E. Xeyer, Group Leader, Z-i 

SYMBOL : 5-1 

Keek Encing: Febrdary 5 ,  1971 

Vehic les  : All v e h i c l e s  a s s i p e d  t o  CNC-11 were rrionitored. KG rad io-  
a c t i v e  cont&;ication w a s  found. 

Floors - h a l l s  acd 1~3s: The f l o o r s  w e r e  monitored .m?d no r a d i o a c t i v e  
conta i i ica t ion  w a s  fourd.. A l eak ing  t r a s h  box ir. 
Rooin 414 w a s  nozitoreci. SG cont&i.inatioc was Eo-~?d 
ori t h e  floor o r  i n  L&e roor,. 

The bench t o p s  and sirks w e r e  nonitorec2. 
a c t i v e  containination w a s  found. 

Bench To,s and Sinks:  KO r&o- 

A i r  Saripllng 9 e s u l t s :  S t a r t i n g  1-22-71 (8:15 x,) , ending 1-29-71 (8:15 ~ 2 ;  

SOL-& Stack  
(E-li, 12,13) 1.6 x lO-';Ci/week a l p h a  1.533 XCi/week Seta 

1.068 x 10-141;Ci/inl a l p h a  1.G22 x l O - " j C i / n i  b e t a  

NorA& Stack 
(FE-15,16) 7.14 x lO";Ci/week a l p h a  5.548 ;Ci/week beta 

5.492 x 10-'4'clCi/ml alpha 4.258 x 1 0 - ' 3 s C i / ~ l  bsta 

H o t  C e l l  Stack 
(FE-38,CO) 8.1 x 10-31JCi/.deek a l p h a  1.8 x lO-'yCi/week h e t a  

4.764 x lo- '  5FCi /ml  a lpha  1.059 x lo-' 'pCi/nl b e t a  

Core Wing Stack 
(FE-45,46) 6.6 x lO-'sCi/week a l2ha  1.123 @/week beca 

4.714 x 10-'5pCi/ml a l p h a  8.021 x 1G-'4-pCi/;nl  b e t a  

Alpha Xixq Stack 
(FE-51) 0 a lpha  1.1 x 10-'bCiIdee:< b e t a  

0 a lpha  1.396 x lG-"~Ci / i t i l  b e t a  

U s e  r e f e r e n c e  AEC 0524 concen t r a t ion  i n  u n c o c t r o l l e d  a r e a s :  

Alpha 6 x 10''4FiCi/ml B e t a  3 x l O - ' ' ~ C i / n l  

SX/tcb 

/- 

S i x t o  Xaestas 

X c :  2-1 F i l e  a t  TA-48 
Wilbur  Korkiita-, , 2-1 
H - 1  General  Xoiiitoring F i l e  L - -  



I ' 5  ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDuM 

February 26, 1971 DATE: 
TO : James E. S a t t i z a h n ,  Group Leader, CNC-11 

T k r u  : '2 C a r l  Buckland, Leader,  E-1 General Monitoring Sec t ion  
Lid : 'Dean D. Meyer, Group Leader,  H - 1  

F R O M  : Sixto Maestas, H - 1  General  Monitoring S e c t i o n  (TA-48) 

S U B J E C T :  A I R  SAiWLING RESULTS - STARTING 1-29-71 (8:15 am) ENDING 2-5-71 

SYMBOL : 2-1 

SOUL.? S tack  
(FE-11,12,13) 4.7 x 10'2pCi/week a lpha  1.94 pCi/week beta 

3.133 x 10"5pCi/ml a lpha  1.293 x 10''3pCi/ml beta 

North S tack  
(FE-14,16) 8.2 x 10-2pCi/week a lpha  1.71 pCi/week b e t a  

6.308 x 10'15pCi/ml a lpha  1.315 x 10"3pCi/ml beta 

H o t  C e l l  S tack  
(FE-38,40) 0 a lpha  

0 a lpha  
3.49 x 10'2pCi/week b e t a  
2.053 x 10-'4pCi/ml b e t a  

C o r e  Wing Stack  
(r'E-45,46) 4.4 x 10'2pCi/week a lpha  1.282 pCi/week b e t a  

3.143 x 10"spCi/ml a lpha  9.157 x 10"4pCi/ml beta 

Alpha Wing Stack  
(FE-51) 0 alpha 

0 a lpha  
8.5 x lO"pCi/week beta 
1.08 x 10-'4pCi/ml beta 

U s e  r e f e r e n c e  AEC 0524 concen t r a t ion  i n  uncon t ro l l ed  areas: 

Alpha 6 x lo-' 4pCi/ml B e t a  3 x lO-"pCi/ml 

X c :  H-1 F i l e  a t  TA-48 
H-1 General  Monitoring F i l e  
Roland Jalbert, H - 1  

,.J> z Y ? . c u z A J  
' d  S i x t o  Maestas 



I - 3 ALAMOS SCIENTIFIC LABORATORY 
UNlVERSlTV OF CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87544 

OFFiCE MEMQRANDUM 

TO : Jar;les E. Sattizahn, Group Leader, CNC-11 DATE: February 26, 1971 
Thru ;;?. Carl Buckland, Leader, H-1 General Monitoring Section 
L?d : --7Dean D. Meyer, Group Leader, H-1 

FROM : Sixto Maestas, H-1 General Monitoring Section (TA-48) 

,- 

SUBJECT: i-I-1 WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48 

SYMBOL : E-1 

Week Endins: February 19, 1971 

Vehicles : All CNC-11 vehicles were monitored. No radioactive 

Floors - halls and labs: The floors were monitored and were found to be 

contamination was found. 

free from radioactive contamination. 

Bench tops and sinks: No radioactive contamination was found on bench 
tops and sinks during weekly survey. 

Air Sampling Results: Starting 2-5-71 (8:15 am), ending 2-12-71 (8:15 am) 
(121 hours) 

S o u t h  Stack 
(FZ-l1,12,13) 4.9 x 10-2pCi/week alpha 

4.454 x 10-’sPCi/ml alpha 

(FE-15,16) - 1.04 x lO-’pCi/week alpha 
North Stack 

1.11 x 10’’ 4pCi/ml alpha 

(FE-38,40) 2.9 x 10’3pCi/week alpha 
2.42 x 10“ 5yCi/ml alpha 

Hot Cell Stack 

Core Wing Stack 
(FE-45,46) 1.08 x- 10”pCi/week alpha 

1.08 x lo-’ 4)iCi/ml alpha 
Alpha Wing Stack 
(FE-51). 0 alpha 

0 alpha 

1.519 pCi/week beta 
1.368 x lo-’ 3pCi/ml beta 

1.215 pCi/week beta 
1.293 x lo-’ ’pCi/ml beta 

2.41 x 10-2pCi/week beta 
2.008 x 10-’4pCi/ml beta 

2.8 pCi/week beta 
2.8 x 10‘ ’ 3pCi/ml beta 
6.1 x 10-3pCi/week beta 
1.075 x 10”4)iCi/~l beta 

I 

Use reference AEC 0524 concentration in uncontrolled areas: 

Alpha 6 x 10” ‘PCi/ml Beta 3 x lO-”pCi/xnl 

SX/tcb Sixto Maes tas 

Xc: H-1 File at TA-48 
H-i General Monitoring Section File;-- 
Roland Jalbert, H-1 



1 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS NEW MEXICO 87544 ,- 5 :/,& 
OFFICE MEMORANDUM I ' [,: 

t '  \ 
I. I 

TO : Caiies 2 .  S a t t i z d h ,  G r o q  Leader,  CNC-11 DATE: March 8 ,  1971 

Thru 
And : 'Dean D.  Xeyer, Sroclp Leader, E-1 

Jfi .,-'prl Buckland, Leader,  H - 1  General  Wonitoring Sec t ion  

FROM : 

SUBJECT: 

SYMBOL : 

S i x t o  Xaestas , H - 1  General Monitoring Sec t ion  (TA-48) 

H-1  WEEKLY SURVEY REPORT Or" RADIOACTIVE CONTANINATION FOR TA-48 

H - 1  

Week Ending: February 26, 1971 

Vehic les  : A l l  v e h i c l e s  ass igned  t o  CXC-11 were monitored; no radio-  

F loors  - h a l l s  and labs: The f l o o r s  i n  t h e  main bu i ld ing  w e r e  monitored 

active contamination w a s  found. 

and found t o  be free from r a d i o a c t i v e  contamination. 
I n  Room 320, t h e  paper w a s  found contan ina ted  SO it 
w a s  removed and r ep laced  wi th  new paper .  

Bench Tops  and Sinks:  The s i n k s  and bench tops were found f r e e  from radio-  
a c t i v e  contamination dur ing  t h e  weekly survey. 

A i r  Sampling Resu l t s :  S t a r t i n g  2-12-71 (8:15 am) ending 2-19-71 (8:15 am) 

South S tack  
(FE-11,12,13) 1 .4  x lo-'  pCi/week a lpha  2.654 pCi/week Seta 

9.333 x pCi/ml a lpha  1.769 x l.!Ci/ml b e t a  

North S tack  
(FE-15,16) 1.26 x lo-'  pCi/week a lpha  

9.692 x p C i / m l  a lpha  

FE-38,40) 1.66 x pCi/week a lpha  
9.765 x p C i / m l  a lpha  

1.1 x lo- '  pCi/week a lpha  
7.857 x p C i / m l  a lpha  

H o t  C e l l  S tack  

Core Wing Stack  
(FE-45,46) 

Alpha Wing Stack  
(FE-51) 5 X pCi/week a lpha  

6.35 x lo-' ' pCi/ml a lpha  

2.052 pCi/week b e t a  
1.578 x pCi/ml b e t a  

4.04 x pCi/week b e t a  
2.376 x pCi/ml b e t a  

1.979 I.rCi/week. b e t a  
1.414 x 10-1 pCi/ml beta 

1.35 x pCi/week b e t a  
1 .71  x gCi/ml b e t a  

U s e  r e f e r e n c e  AEC concent ra t ion  i n  uncon t ro l l ed  areas: 

Alpha 6 x pCi/ml B e t a  3 x i l C i / m l  

S i x t o  Maestas 

SM-tcb 

X c :  H-1 F i l e  a t  TA-48 
Roland Jalbert, 3-1 /w,' ',,:/+- 
H - 1  General  Monitoring Sec t ion  F i l e  - -  A,,' 

/ 





.L- ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

L08 ALAMOS. NEW MEXICO 87544 

.c- 

OFFlCE MEMORANDUM 
TO : James E. Sa t t i zahn ,  Group Leader, CNC-11 DATE: March 18, 1971 

Thru 
And : Dean D. Meyer, Group Leader, H-1  

: L d  Car l  Buckland, Leader, H - 1  General Monitoring Sec t ion  

FROM : S i x t o  Naestas, H-1  General  Monitoring Sec t ion  (TA-48) 

‘3 

SUBJECT: H-1  WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAElINATION FOR TA-48 

SYMBOL : H - 1  

\‘&@It Ending! March 12, 1971 
Vehicles  : A l l  CNC-11 veh ic l e s  were monitored; no r ad ioac t ive  c o n t d n a -  

F loors  - h a l l s  and l abs :  F loors  w e r e  monitored. The f l o o r s  i n  the  main 

t i o n  w a s  found. 

bu i ld ing  w e r e  found to be f r e e  from contamination. 
I n  Room 334, t h e  paper covering t h e  f l o o r  w a s  con- 
taminated and had t o  be replaced.  

a c t i v e  contamination was found. 
Bench Tops and Sinks: The s i n k s  and bench tops  w e r e  monitored. N o  radio- 

A i r  Sampling Results:  S t a r t i n g  2-26-71 (8:15 am), ending 3-5-71 (8:15 am) 

South Stack 
(Fe-11,12,13) 1.402 pC_i/yeek a lpha  2.421 pCi/week b e t a  

North Stack 1.45 x lo-’ pCi/week a lpha  2.314 pCi/week b e t a  

H o t  C e l l  Stack 

9;547 x pCi/ml alpha 1.614 x pCi/ml b e t a  
- - _-- - - - -- - - 

(FE-15,16) 1.115 x pCi/rnl a lpha  1.78 x lo-’’ pCi/ml b e t a  

(FE-38,40 6.88 x pCi/week a lpha  5.41 x pCi/week b e t a  
4.047 x pCi/ml a lpha  3,182 x pCi/ml b e t a  

Core Wing Stack 
(FE-45,46) 9.78 x lo-’ pCi/week a lpha  2.501 pCi/week b e t a  Iv-. CY 6.984_~.10S---pCi/ml a lpha  1.786 x 10‘’ pCi/ml b e t a  

(FE-51) 1.53 x pCi/week a lpha  1.99 x pCi/week b e t a  
1.941 x pCi/rnl a lpha  2.525 x pCi/ml b e t a  

Alpha Wing Stack 

U s e  r e f e rence  AEC 0524 concent ra t ion  i n  uncont ro l led  areas: 

Alpha 6 x pCi/ml B e t a  3 x lo-” pCi/ml 

S i x t o  Maestas 
S M / t c b  

Xc: H-1 F i l e  a t  TA-48 
Roland Jalbert, H - 1  
H-1 General  Monitoring Sec t ion  F i l e  . 

7 



LC-.  ALAMOS SCIENT:FIC LABORATORY 
UNIVERSITY OF CALIFGRFiiA 

LOS ALAMOS. NEW MEXICO 87544 

O F F  1 c E IV EMORA N D u M /-,; 

-OAT€: March 30, 197: TO : :arr,es E. S a t t i z z h n ,  G r o q  Leader, C X - 1 1  

T k a  : cj$arl Buckland, Leader , H - l  Gezeral  Xoni tor ing  Sec t ion  
Lit! : h e a n  0 .  Xeyer, Grous Leader, 3-1 

FROM : S i x t o  Xaestas , H - 1  General Konitoring S e c t i o n  (TA-48) 

SUBJECT: Z-1 hTZKLY S'JXVEY REPOXT OF RADIOACTIVE CO?STAMIXATiOM FOR TA-48 

SYMaOL : E-1 

We& Endinc;: March 19,  1 9 7 1  

Vehicles : All C X - 1 1  v e h i c l e s  were monitores:  no r a d i o a c t i v e  
c o n t m i n a t i o n  was found. 

F loo r s  - h a l l s  & labs: The f l o o r s  w e r e  rr,onitored an8 were fouid  f r e e  Of 
r a d i o a c t i v e  contamination. 

Bench toFs and s i n k s :  So r a d i o a c t i v e  contai i inat ioa w a s  found during 

A-: S t a r t i n g  3-5-71 (8:15 ax) , eneing 3-12-71 (8:15 em) 

South Stack 

weekly survey. 

(IE-l1,12,13) 1.23 x lo-' pCi/week a lpha  4.123 jiCi/week b e t a  
8 . 2  x yCi/ ia l  a l p h a  2.749 x io-' Fci/nil b e t a  

Korti; Stack 
(FE-15,16) 2.78 x 10" SCi/week a lpha  3.832 bCi/week b e t a  

2.138 x pCi/ml a l p h a  2.948 x lo-' pCi/ml b e t a  

(FE-38,40) 5.6 x gCi/week a lpha  5.20 x IO-' pCi/week S e t a  
3.312 x pCi /ml  a l p h a  3.059 x lo-''+ pci /ml  b e t a  

Bot C e l l  S tack  

Core Wing Stack  
(FE-45 , 46) 5.66 x 10'' yCi/week a lpha  

4.042 x 10" pCi/ml a lpha  2.952 x 10'" pCi/xl b e t a  

(FE-5 1 ) 2.5 x pCi/week a lpha  1-49  x pCi/week b e t a  

4.133 pCi/week b e t a  

Alpha W i n g s t a c k  

3.17 x pCi/ml a l p h a  1.89 x pCi/;nl beta 

U s e  r e f e r e n c e  AEC 0524 concentrat ion i n  uncon t ro l l ed  areas: 

Alpha 6 x pCi/nl Beta  3 x l o - "  pCi/;nl 

Sixto Xaestas 
SX/t cb 

X c :  H-l F i i e  a t  TA-48 

H - i  General  Monitoring Sec t ion  F i l e  
Roland Jalbert ,  H-1 



SYMBOL : 2-1 

.- 
Air Szii2l ing R e s u l t s :  S t a r t i n g  3-12-71 (8:15 ~ n ) ,  ending 3-19-71 (Z:a &zij 

S o ~ i k  Stack 
(FZ-l1,12,13) 0 p C i / w e e k  algha 

0 p C i / n l  algha 

X ~ r t ’ = :  Stack 
( Z E - 1 5 , 1 6 )  4 .1  x 1 0 - 2 1 X i / w e e k  alsha 6.387 ; C i , k e e X  Seta 

3.154 x p c i / m l  alpha 4.913 x g C i / c l  beca 

Iiot C e l l  Stack 
(FE-38,40) 2.5 x al,:Ta 1.387 x IO-’ p C i / w e e k  Seta 

1.484 x lo-’’ p c i / m l  alpha 8.159 x lo-’‘ J C i / r . l  Seta 

C o r e  Wing Stack 
(FE-25,46) 2.2 x v C i / w e e k  alpha 5 236 s C i / w e e k  Seza 

1.577 x > C i / d  alpha 3-78 x ? C ~ / X L  jeca  

Algi-ia Wing Stack 
(FE-51) 2.5 x ’;Ci/week zlsha 2.24 x ; i C i / w e e X  be=a 

3.17 x >Ci /x i l  alpha 2.84 x lo-’’ p C i / m i  k t a  

U s e  reference E C  524  concentration i.2 uncontrol iee  areas: 

A l g k a  6 x l o ” %  ?iCi/zl  B e t a  3 . x  is-’’ pc”i/;ni 

S ix to  Kzestzs 

sx/zc5 
xc : X-1 ? i le  a t  TA-48 

Falane c‘a223ert, E-1 
E-1 General Xonitoring Sect ion T i l e  



.k f i  

F R O M  : 

SU BJ ECT: 

S Y M a O L  : --  - 
t;- I 

-, . L ~ ~ q :  A s r i i  2, 1971  

Vekiclss: All v e h i c i e s  assicjnsd t o  %C-ll were r.onitor2e. No rad.io- 
a c t i v e  coz tzmica t ioz  w a s  found. 

Floors - h a l l s  & Labs: The f l o o r  i n  *-e x a i n  bui ldir ig  xas iz02itor2E ar.6 f o ; ; ~ d  
free of r a d i o a c t i v e  con tax ina t ion .  2 i  t h e  Eot  Cell 
a r e a  of 2oox 332, t h e  paper  w a s  c o z ~ & z ~ i n a z ~ ~ .  I t   as 

. rezoved and reslaceZ w i t h  2 h s t i c  so the  zia crazts  
coulC work i n  *ern d u r i c g  t h e  week of A p i i  5. 

a c t i v e  contL-ication w a s  fonnd. 

. .  
- .  

Bench Toss & Sinks:  The sirks azd Secch tops  were monitored. N o  radio- 

A i r  S ~ q ~ l i r i c j  Liesalts: S t a r t i n g  3-19-71 (8:15 an), endicg 3,-26-71 (8:15 LT) 

South S tack  
(FE-11,12,13) 5.04 x 10'' ;?Ci/week al?ka 

3.36 x pCi/r.i a lpha  

3.9 x lo-' pCi/week a lpka  
3 x lo- '+ p c i / n l  a lpha  

North Stack 
(FE-15,16) 

H o t  C e l l  S tack  
(E'E-38,40) 2.55 x >Ci/week a l s h a  

1.5 x $ C i / r d  a lpha  

4.56 x lo-' I.Ci/week a lgha  
3.257 x L C i / r d  al:pha 

1 x 10'' SCi/week alpha 
1.269 x L C i / n l  a ipha  

Core King Stack  
(FE-45 ,46) 

Al,P:?a Wing Stack 
(22-51) 

1.497 pCi/week b e t a  
9 - 9 8  x lo-'' $ C i / m l  beta  

i. 20% pCi/week -be ta  
9.277 x SCi/nl. Seta  

2.55 x :,Ci/i,?eeX b e t a  
1.5 x > C i / n l  b e t a  

2.lG8 pCi/weeX b e t a  
1.506 x > C i / r i l  C e t a  

Use r e fe rence  AEC 0524 concec t r a t ion  i.-. uncon t ro l l ed  areas: 

Alpha 6 x pCi/zl  B e t a  3 x la-" yCi/nl 
-: 

S i x t o  :stzestas 



L A L A M O S  SCIENTIFIC L k 6 O R k T O R Y  
U N i V E R S l T Y  OF CALIFCRhIA 

LOS ALAMOS. NEW MEXICO 8 7 5 1 0  

OFFICE MEMOXANDUWI 

TO : ;axes E. S a t t i z a h n ,  Group i e a c e r ,  C X - 1 1  OAT€: k;?rii  15,  197 i  

--- 1.1-U _ _  . 
rGd : .3earr 3 .  Xeyer, Group Leader, E-1  

:‘5Carl SucklaEd, Leader,  H - 1  General  Monitoring Sec t ion  

FROM : S i x t o  Xaesras,  E-1  General  Monitoring Sec t ion  (TA-48) 

SUBJECT: 2-1 WEEKLY SUXVZY REPOXT OF RAEIOACTIVE: CONTAMIBAPIOS FOR TA-48 

S Y M B O L  : ki-1 

KeeX Z r i E i x j :  A p r i i  9 ,  1971 

Vehicles  : Tie  v e h i c l e s  ass igned  t o  C?;C-11 were monitored. Xo r az io -  
a c t i v e  con tan ina t ion  w a s  found. 

Floors - k l i s  & laSs: The f l o o r s  were monitored and found t o  be f r e e  from 
r a d i o a c t i v e  con tan ina t ion .  

Bezc:? cops & s i n k s :  The bench tops  and s i n k s  were f o m d  t o  be f r e e  E r x ,  
r a d i o a c t i v e  c o n t a r i n a t i o n  dur ing  t h e  weekly survey.  

A i r  Sarqle Resu l t s :  S t a r t i n g  3-26-71 (8:15 am), ending 4-2-71 (8:15 &mj 

South Stack 
(FE-11,12,13) 1.62 x lo-’ pCi/week a lpha  

1.08 x 10” ‘pCi /ml  a lpha  

2.39 x 10” pCi/week a lpha  
1.838 x lo-’’ pCi /ml  a lpha  

9 .7  x 10-’ pCi/week a lpha  
5.71 x pCi/ml a lpha  

(r”Z-C5,46) 8 . 1  x pCi/week a lpha  
5.78 x lo-’ pCi/ml a lpha  

6 x lo-’ bCi/week alpha 
7.66 x pCi/inl a lpha  

Iiortii Stack 
(FE-15,16) 

H o t  C e l l  Stack 
(FE-38,40) 

Core Xing Stack 

Alpha Wicg Stack 
(FE-51) 

8.726 pCi/week b e t a  
5.817 x lo-’ ’ gCi/ml j e t s  

7.5 pCi/week b e t a  
5.769 x lo-’’ pCi/ml b e t a  

812 x bCi/week b e e s  
4.82 x $ C i / m l  b e t a  

7.634 ;ICi/wee:k b e t a  
5.453 x lo-’’ >ci/ril b e t a  

3.51 x pCi/week S e t a  
4.46 x pCi/inl  b e t a  

Use r e fe rence  AEC 0524 concen t r a t ion  i n  uncon t ro l l ed  a reas :  

Alpha 6 x- lo-’ ‘ pCi/ml Beta  3 x lo-’’ i . I C i / n l  

CSC-11 has a scanning e l e c t r o n  microscope i n  t h e  bu i ld ing .  Louise S n i t h ,  
CNC-11, r an  i c  zs t o  25  kV. This  scope can be run  a t  45 kV. I monitored 
aroznd t h e  microscope dur ing  the  t i m e  she  w a s  b r i n g i n g  it cp t o  25 :kV. 

N o  X-ray leakage was d e t e c t e d .  A Node1 440, open s h i e l d ,  w a s  used for t k ~  
survey.  A t  a l a te r  d a t e ,  t h e  scope w i l l  be  ope ra t ed  a t  45 kV by John i3alacj~a 
ar,d s~ r v e y e d  again  a t  this l e v e l ,  

Currefit Z r o ~ ; .  t h e  nicroscope would be v a r i a b l e ,  running from 1 x le’ 
t o  1 x 1 G - l 2  2icoamps. 
by tke x ich ine  dur ing  t h e  t i n e  a rare e a r t h  sample would be i n  LIS chzciLer. 
This  xould be about  49 kV.  

SX/LCb S ix to  Xses tas 
X c :  i-I-1 F i l e  a t  FA-48 

zicrsEr.ss 
Balagna s a i d  t h a t  the h a r d e s t  X-rays w o d d  be emi:teZ 

. J  
~ I ~ ,,/*- / d 

- A/=’ ----- 

XalanE Zalbert ,  E-1  
E-1 General Monitoring Sec t ion  F i l e  -- 



L( ~ L A M O S  SCIENTIFIC L A B O R A T O R Y  
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. N E W  MEXICO 87544 

i 
OFFICE MEMORANDUM 

TO : ;&xes E. Sat t izaf in ,  Group Leader,  CNC-11 DATE: A p r i l  23, 1971 , .  
n-- fi;: 
I.I&U :":,Carl Buckland, Leader,  H - 1  General  Monitoring Sec t ion  , 

Aid 

FROM : 

S U EiJ ECT: 

SYMBOL : 

3ean D. Meyer, Group Leader,  iI-1 
1.. , 

S i x t o  :4aestas, E-1 General  Monitoring Sec t ion  (TA-48) ? I  
-2 

- -  3-1 WEEKLY SURVEY =PORT OF W I O A C T I V E  CONTAMINATION FOR TA-48 

5- 1 

Keek Snding: A s r i l  15, 1971 

Vehic les  : A l l  CNC-11 v e h i c l e s  were monitored.  N o  r a d i o a c t i v e  containination 
w a s  found. 

F loo r s  - h a l l s  & labs: The f l o o r s  w e r e  monitored and were found c l ean  excep t  
f o r  Room 606. I found 200 counts/min a lpha  around 
one of the t r a s h  bags.  This  contai i inat ion w a s  c leaned  
u? wi th  a w e t  swipe. 

The s i n k s  and bench tops were monitored and were found 
free f r o m  r a d i o a c t i v e  contaminat ion.  

Bench Tops and Sinks :  

A i r  Saiiple Xesul t s :  S t a r t i n g  4-2-71 (8:15 am), ending 4-9-71 (8:15 am) 

Souch Stack 
(FE-11,12,13) 2.4 x lo'* pCi/week a lpha  5.805 pCi/week b e t a  

1 .6  x lo-' ' pCi/ml a lpha  3.87 x pCi/ml b e t a  

North Stack 
(FE-15 , 16) 4.6 x ',Ci/week a lpha  5.031 pCi/week b e t a  

3.538 x pCi/rnl a lpha  3.87 x lo- ' '  pCi/ml b e t a  

H o c  C e l l  Stack 
(FE-38,40) 0 pCi/week a lpha  

0 l l C i / m l  a lpha  
1.03 x lo-' pCi/week b e t a  
6.059 x .clCi/ml b e t a  

C o r e  Wing Stack 
(FE-45,46) 3.2 x lo-' pCi/week a lpha  5.296 PCi/week b e t a  

2.286 x pCi/ml a lpha  3.783 x 10'l3 pCi/ml b e t a  

Alpha Wing Stack  
(FE- 5 1) 0 F;Ci/week a lpha  

0 pCi/nl a lpha  
7.5 x pCi/week b e t a  
9.517 x pCi/ml b e t a  

U s e  r e f e r e n c e  AEC 0524 concen t r a t ion  i n  uncon t ro l l ed  areas: 

Alpha 6 x uCi/ml B e t a  3 x 10'" pCi/ml 

S i x t o  Maeatas 

SM/tcb 

X c :  H - 1  F i i e  a t  Til-48 

.' \-'- H - 1  General  Monitoring Sec t ion  F i l e  
Roland Jalbert, il-1 



Use reference AEC 0524 c o z c e z t r a t i o c  i r ?  x-icoctrollsd cress: 



1 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 07544 

OFFlCE MEMORANDUM 

TO : James E. S a t t i z a h n ,  Group Leader, CNC-11 DATE: Xay 11, 1971  

Thru /-'$Carl Buckland, Leader, E-1 General Monitoring Sec t ion  
And : D e a r .  D .  Meyer, Group Leader, 5-1 

FROM : S i x t o  Naestas, H-1  General Monitoring Sec t ion  (TA-48) 

a :  

SUBJECT: H - 1  WEEKLY SURVEY =PORT OF , W I O A C T I V E  COXTWiJ3ATIOX FOR TA-48 

SYMBOL : E-1 

Week Ending: A p r i l  30, 1971 

Vehicles : A l l  CNC-11 v e h i c l e s  were monitored. N o  r a d i o a c t i v e  
contamination w a s  found. 

Floors  - h a l l s  & labs: The f l o o r s  were monitored and w e r e  found t o  be 
free from r a d i o a c t i v e  contamination. 

Bench tops  and s inks :  The s inks  and bench tops  were monitored. NO radio-  

A i r  Sample Resul t s :  S t a r t i n g  4-16-71 (8:15 a m ) ,  ending 4-23-71 (8:15 am) 

a c t i v e  contamination w a s  found during weekly survey. 

South Stack 
(FE-11,12,13) 3.8 x lo-' pCi/week alpha 5.485 uCi/week b e t a  

2.533 x p C i / m l  a lpha 3.657 x 10-1 l.ICi/ml b e t a  

North S tack  
(FE-15,16) 3.8 x pCi/week alpha 4.862 pCi/week b e t a  

2.923 x i ;Ci /ml  a lpha  3.74 x y C i / n l  b e t a  

Hot C e l l  Stack 
(FE-38,40) 1.8 x pCi/week alpha 1.051 x 10" pCi/week b e t a  

1.06 x lo-' p C i / m l  a lpha 6.182 x u C i / m l  b e t a  

Core Wing Stack 
(FE-45,46) 3.2 x pCi/week alpha 5.640 pCi/week b e t a  

2.285 x pCi /ml  a lpha 4.029 x pCi/ml b e t a  

(FE-51) 0 pCi/week alpha 9.02 x lo-' uCi/week b e t a  
0 F\Ci /ml  a lpha 1.145 x F\Ci/ml b e t a  

Alpha Wing Stack 

U s e  r e f e r e n c e  AEC 0524 concentrat ion i n  uncon t ro l l ed  areas: 

Alpha 6 x gCi/ml B e t a  3 x lo-' 'QCi/rnl 

SIY/tcb 

X c :  3-1 F i l e  a t  TA-48 
Roland Jalbert, H-1 
E-1 General Monitoring Sect ion F i l e  



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS. N E W  MEXICO 87544 

‘OFFICE MEMORANDUM 

TO : J a m e s  5 .  S a t t i z a h n ,  Group Leader, CXC-11 DATE: Kay 11, 1971  

Thru :($,Carl Buckland, Leader, H - 1  General Xoni tor ing  Sec t ion  
And : /Dean D. Meyer, Group Leader, H-1 

FROM : S i x t o  Yaestas,  H - 1  General Monitoring Sec t ion  (TA-48) 

SUBJECT: A I R  SAMPLING RESULTS - STARTING 4-23-71 (8:15 am) ENDING 4-30-71 (8:15 am) 

S Y M B O L  : E-1 

South Stack 
(FE-11,12,13) 7 . 1  x pCi/week a lpha  1.157 x lo1 yCi/week b e t a  

4.733 x yCi/ml a lpha  7.711 x lo - ’  pCi/ml b e t a  

North Stack 
(FE-15,16) 5 x lo-‘ pCi/week alpha 1.042 x l o 1  pCi/week b e t a  

3.88 x 10-15pCi/ml a lpha  8.018 x lo-’ p C i / m l  b e t a  

Hot C e l l  Stack 
(FE-38,40) 2.e x pCi/week alpha 1.804 x 10-1 pCi/week b e t a  

1.65 x pCi /ml  a lpha  1.061 x pCi /ml  b e t a  

Core Wing Stack 
(FE-45,46) 2.2 x jKi/week a lpha  1.235 x l o 1  pCi/week b e t a  

1.58 x lo-’’ p C i / m l  a lpha  8.818 x 10-1 pCi/ml b e t a  

Alpha Wing Stack  
(FE-51) 0 YCi/week alpha 

0 p C i / m l  a lpha 
4.37 x lo-’ pCi/week b e t a  
5.55 x pCi/rnl b e t a  

U s e  reference AEC 0524 concentrat ion i n  uncon t ro l l ed  areas: 

Alpha 6 x yCi/rnl B e t a  3 x lo-’’ l JCi /ml  

SM/tcb 

X c :  H-1  F i l e  a t  TA-48 
Roland Jalbert ,  E-1 
H - 1  General Monitoring Sect ion F i l e  



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 07544 

OFFICE MEMORANDUM 

TO : Jmes E. Sa t t i zahn ,  Group Leader, CNC-11 DATE: Fay 26, 1971 

Thru 
And : Dean E. Meyer, Group Leader, H-1 

FROM : S i x t o  Maestas, H-1 General Monitoring Sec t ion  (TA-48) 

-. 4 . 7 i! 

:LyCarl Buckland, Leader, E-1 General Honitor ing Sec t ion  

SUBJECT: AIR SAP;I?LING IiESL‘LTS - STARTING 4-30-71 (8:15 a) E K i I N G  5-7-71 (8:15 am) 

SYMBOL : E-1 

South Stack 
(FE-11,12,13) 8.5 x pCi/week a lpha  1.08 x 10’ pCi/week b e t a  

5.66 x lo-’’ pCi / rn l  a lpha  7.191 x gCi/ml be ta  

North Stack 
(FE-15,16) 3.24 x lo-’ pCi/week a lpha  

2.492 x yCi/ml alpha 8.215 x $Ci/n?l  b e t a  
1.07 x 10’ pCi/week b e t a  

H o t  C e l l  Stack 
(FE-38,40) 0 pCi/week alpha 

0 pCi/rnl a lpha  
1.642 x lo-’ pCi/week b e t a  
9.658 x p C i / m l  b e t a  

Core Wing Stack 
(FE-45,46) 4.4 x l o m 2  pCi/week a lpha  

3.14 x p C i / m l  a lpha  7.853 x pCi/ml b e t a  
1.1 x 10’ yCi/week beta 

Alpha Wing Stack 
(FE- 5 I ) 0 pCi/week a lpha  

0 pCi/rnl a lpha  
5.18 x pCi/week b e t a  
6.57 x 10’l4 pCi/ml b e t a  

U s e  reference AEC 0524 concent ra t ion  i n  uncont ro l led  areas: 

Alpha 6 x p C i / m l  B e t a  3 x lo-’ ’ pCi/ml 

SM/tcb 

X c :  E-1 F i l e  a t  TA-48 
Roland Jalbert, H-1 
E-1 General Monitoring Section F i l e  



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

L O 8  ALAMOS. NEW MEXICO 87540 

OFFICE MEMORANDUM 

TO : James E;. Sa t t i zahn ,  Group Leader, C I C - 1 1  DATE: ?-lay 26, 1971 

Thrd 
And 

C a r l  Buckland, Leader,  H-1  General Konitor ing Sec t ion  
Dean D .  Meyer, Group Leader, H-1  

FROM : 

SUBJECT:  

S Y M B O L  : 

S i x t o  Maestas, H - 1  General Monitorin9 Sec t ion  (Til-48) 

H- 1 WEE’KLY SURVEY REPORT O F  RADIOACTIVE CONTPJ4INATION FOR TA-48 

a- 1 

Week Ending: Nay 21, 1971 

Vehicles  : Vehicles  ass igned t o  CNC-11 were monitored and no r a d i o a c t i v e  
contamination w a s  found. 

F loors  - h a l l s  & labs: The h a l l s  were monitored and w e r e  found t o  be f r e e  
from rad ioac t ive  contamination. The f l o o r  i n  
Room 606 was found contaminated ( i n  f r o n t  of t h e  glove 
box) wi th  1500 counts/min alpha.  This was cleaned 
and the  f l o o r  covered wi th  paper.  

r ad ioac t ive  contamination. I n  Room 414,  the sin! i n  
t h e  west l a b  w a s  contaminated wi th  500 counts/min a lpha .  
The s i n k  w a s  c leaned by Jeanne Hasty. 

Bench tops  & Sinks:  The bench tops  w e r e  monitored and found f r e e  from 

A i r  Sample Resul t s :  S t a r t i n g  5-7-71 (8:15 am), ending 5-14-71 (8:15 am) 

South Stack 
(FE-11,12,13) 5.2 x UCi/week a lpha  8.404 pCi/week b e t a  

3.466 x pCi/ml a lpha  5.603 x IlCi/ml b e t a  

North Stack 
(FE-15,16) 1.08 x lo-’ pCi/week a lpha  8.239 vCi/week b e t a  

8.3 x lo-’ j l C i / m l  a lpha  6.338 x pCi/ml b e t a  

Hot C e l l  Stack 
(FE-38,40) 1.8 x pCi/week a lpha  1.282 x 10-1 VCi/week beta 

1.06 x pCi/rnl  a lpha  7.541 x u C i / m l  b e t a  

Core Wing Stack 
(FE-45,46) 1.47 x lo-’ pCi/week a lpha  8.612 pCi/week b e t a  

1.05 x lo-’ y C i / m l  a lpha  6.151 x 10-1 pCi/ml b e t a  

Alpha Wing Stack 
(FE- 5 1 ) 0 pCi/week alpha 

0 pCi/ml alpha 
3.34 x vCi/week beta 
4.23 x yCi/ml b e t a  

U s e  r e f e rence  AEC 0524 concent ra t ion  i n  uncon t ro l l ed  areas: 

Alpha 6 x y C i / m l  Beta  3 x lo-’  y C i / m l  

SM/tcb 
X c :  H-1 F i l e  a t  TA-48 

Roland Jalbert ,  H-1 
. H - 1  General Monitoring Sec t ion  F i l e  

I .J 

S i x t o  Maestas 



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 07544 

_- 

OFFICE MEMORANDUM 

June 8 ,  1971 TO : Jm,es E. S a t t i z z h n ,  Group Leader, CXC-11 DATE: 

Thru :t&arl Buckland, Leader, H - 1  General Monitoring Sec t ion  
And : Dean D. Meyer, Group Leader, H-1  

FROM : S i x t o  Maestas, E-1 General Monitoring Sec t ion  (TA-48) 

SUBJECT: E-1 WEEKLY S U W E Y  REPORT OF RADIOACTIVE COXTAPIINATION FOR TA-48 

SYMBOL : fi-1 

Keek Ending: Msy 28,  1971 

Vehicles : A l l  v e h i c l e s  assigned t o  CNC-11 w e r e  monitored and found 
free from r a d i o a c t i v e  contamination. 

Floors  - h a l l s  & labs: The h a l l s  were monitored. N o  r a d i o a c t i v e  contamina- 
t i o n  w a s  found. I n  Room 606, t h e  f l o o r  i n  f r o n t  of 
a drybox w a s  found contaminated wi th  1000 counts/min 
alpha.  This w a s  cleaned and paper was used t o  cover 
the f l o o r .  

Bench Tops & Sinks:  The bench tops and s i n k s  were non i to red  and w e r e  found 
free from r a d i o a c t i v e  contamination. 

A i r  Sample Resul t s :  S t a r t i n g  5-14-71 (8:15 am) ,  ending 5-21-71 (8:15 am) 

South Stack 
(FE-11,12,13) 5.2 x pCi/week alpha 7.978 pCi/week b e t a  

3.48 x pCi/ml a lpha  5.319 x pCi/ml b e t a  

North Stack 
(FE-15,16) 1.11 x 10-1 pCi/week alpha 7.023 pCi/week b e t a  

8.538 x pCi/ml a lpha  5.402 x pCi/ml b e t a  

Eot C e l l  Stack 
(FE-38,40) 

Core Wing Stack 
(FE-45,46) 

Alpha Wing Stack 
(FE-5 1) 

0 pCi/week alpha 
0 pCi/ml alpha 6.306 x gCi/inl b e t a  

1.072 x 10-1 pCi/week b e t a  

0 yCi/week alpha 
0 p C i / m l  a lpha  5.505 x pCi/ml b e t a  

7.707 pCi/week b e t a  

0 pCi/week alpha 3.34 x lo“* gCi/week b e t a  
0 pCi/ml alpha 4.239 x pCi/ml b e t a  

U s e  r e f e rence  AEC 0524 concentrat ion i n  uncon t ro l l ed  areas: 

Alpha 6 x pCi/ml B e t z  3 x 1O-I ‘:JCi/nl 

SISI/ t c b  

X c :  H-1 F i l e  a t  TA-48 
Roland J a l b e r t ,  H-1 
H - 1  General Noni tor ing  Sect ion F i l e  



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDLJlVl 

TO : Jaiies E .  S a t t i z a h n ,  Group Leader, CNC-11 DATE: Jme 8, 1971 

Thru 
And 

: $ C a r l  Buckland, Leader, E-1 General Yonitoring S e c t i o n  
: l L e o  G. Chel ius ,  S r . ,  A l t .  Group Leader, E-1 

FROM : S i x t o  Maestas, E:-1 General Honitoring Sec t ion  (TA-48) 

SUBJECT: E-1 WEEKLY SURVEY FEPOXC OF RADIOACTIVE CONTANIXATION FOR TA-48 

SYMBOL : H - 1  

Week Ending: June 4, 1971 

Vehic les  : KO v e h i c l e s  were monitored because of s h o r t  work week and 
I w a s  a t  Til-33 f o r  two days.  

F loo r s  - H a l l s  & Labs: The f l o o r s  were monitored and no r a d i o a c t i v e  
contamination w a s  found. 

Bench Tops & Sinks: The c e n t e r  hood, Room 606, w a s  contaminated with 
400 counts/min alpha.  This w a s  cleaned r i g h t  away by 
T. B a k e r .  

A i r  Sample Resul t s :  S t a r t i n g  5-21-71 (8:15 am), ending 5-28-71 (8:15 am) 

South Stack 
(FE-11,12,13) 

North Stack 
(FE-15,16) 

Hot C e l l  Stack 
(FE-38,40) 

Core Wing Stack 
(FE-45,46) 

Alpha Wing Stack  
(FE-51) 

0 pCi/week alpha 1.647 x 10' pCi/week b e t a  
0 pCi/ml alpha 1.098 x 10" p C i / m l  b e t a  

8.5 x l o m 2  pCi/week alpha _ .  1.316 x 10' Ci/week b e t a  
6.538 ,x pCi/ml alpha 1.012 x C i / m l  b e t a  

0 pCi/week alpha 
0 pCi/ml alpha 1.521 x pCi/ml b e t a  

2.586 x lo- '  pCi/week b e t a  

2.2 x pCi/week alpha 1.590 x 10' pCi/week b e t a  
1.577 x 10'l5 pCi/rnl  a lpha  1.136 x pCi/ml b e t a  

0 pCi/week alpha 6.28 x pCi/week b e t a  
0 pCi/ml alpha 7.97 x I;Ci/ml b e t a  

U s e  r e f e rence  AEC 0524 concentrat ion i n  uncontrol led '  areas : 

Alpha 6 x 10-1 pCi/nil B e t a  3 x pCi/ml 

SM/tcb 

X c :  H-1  F i l e  a t  Til-48 
Roland J a l b e r t ,  H-1  
H-1  General Monitoring Sect ion F i l e  





L ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO a7544 
UNIVERSITY OF CALIFORNIA 

OFFICE MEMORANDUM 
TO : Jmes E. S a t t i z a h ,  -Croup Leader,  CXC-11 DATE: june  16, 1971 

Thru !!/ C a r l  Buckland , Leader , E-1 General Monitoring Sec t ion  
And 

FROM : S i x t o  Maestas , E-1 General Xonitor ing Sec t ion  (TA-48) 
Leo G .  Chel ius ,  S r . ,  A l t .  Group Leader,  E-1 -3 

SUBJECT: H-1  WEEKLY SURVXY --PORT O F  R9DICZCTIVE CCNTAbZXATIOK FOR 73-48 

SYMBOL :E-l 

Week Ending: Juae 11, 1971 

Vehicles  : A11 veh ic l e s  ass igned  t o  CNC-11 were monitored, no r a d i o a c t i v e  
contamination was found. 

F loors  - iialls &i L a S s :  The f l o o r s  were monitored and found t o  be f r e e  f r o m  
r a d i o a c t i v e  contamination. 

Bench Tops E, Sinlcs: The s i n k s  and bench tops  w e r e  found t o  be f r e e  from 
r a d i o a c t i v e  contamination dur ing  weekly survey. 

A i r  Sample Resu l t s :  S t a r t i n g  5-28-71 (8:15 am) , ending 6-4-71 (8:15 am) 

South Stack 
(FE-11,12 , 13)  2.8 x lo-‘ pCi/week alpha 1.093 x l o 1  pCi/week b e t a  

1.87 x 10-1 pCi/ml alpha 7.284 x pci/ml b e t a  

North S tack  
(FE-15,16) 4 . 1  x pCi/week a lpha  9.420 pCi/week b e t a  

3.154 x 10-1 ;ICi/rnl a lpha 7.246 x 10-1 v C i / m l  b e t a  

H o t  C e l l  Stack 
(FE-38 , 40) 2.5 x pCi/week alpha 1.688 x IO-’ yCi/week b e t a  

1.483 x lo-’ gCi/ml alpha 9.929 x lo-’ pci/ml Seta 

Core Wing Stack 
(FE-45 , 46) 2 - 2  pCi/week alpha 1.086 x 10’ >Ci/week b e t a  

1 - 5 8  p C i / m l  a lpha  7.759 x 10-13 pc i /n l  bet- 

A l p h a  Wing Stack 
(FE-51) 0 pCi/week alpha 6.28 x ilCi/week b e t a  

0 pCi/ml alpha 7.97 x 12-14 pci/nl bet- 

Use r e f e r e n c e  4EC 0524 concent ra t ion  i n  m c o n t r o l l e d  areas: 

B e t a  3 x 1O-iI ;-ci/n?l 

S i x t o  Naestas 
SM/tph 

Xc: H-1  F i l e  a t  Wi-48 
Roland Jalbert, a-1 
v-1 ~ ~ . . ~ ~ = l  Mnni t n v i  ncr S p c t i  on Fi le 



SYMBOL : =..-1 

Air sz~pl icg  Xesuits: Scarcirrg 6-4-71 (8:15 an) , ex25zg 6-11-71 (8:15 

Eoc C s l l  Stack 
(FZ-38,bci) 

Core Xi25 Stack 
(?E-45 ,,G) 

2.8 x pCi/week alpha 
1.65 x pCi/nl alpha 



L( iLAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO9 ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 

TO : James E.  S a t t i z a h n ,  Group Leader,  H - 1  DATE: June 30, 1971 

I-IL i l l r u  
Arid : .‘Dean D. Neyer, Group Leader, H - 1  

FROM : S i x t o  Maestas, H - 1  General  Monitoring Sec t ion  (TA-48) 

:%,,Carl Buckland , Leader , H - 1  General  Monitoring Sec t ion  

SUBJECT: H - 1  WEEaY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48 

SYMBOL : H - 1  

Week Ending: June 25, 1971 

Vehic les  : A l l  veh ic l e s  ass igned  t o  CNC-11 were monitored: 
contamination w a s  found. 

Eo r a d i o a c t i v e  

F loo r s  - h a l l s  & labs: The f l o o r s . w e r e  monitored and w e r e  found f r e e  from 
r a d i o a c t i v e  contaminat ion.  

Bench tops & Sinks :  The s i n k s  and bench tops were found f r e e  fron radio-  
a c t i v e  contaminat ion dur ing  t h e  survey.  

A i r  Sampling Resu l t s :  S t a r t i n g  6-11-71 (8:15 am), ending 6-18-71 (8:15 ai) 

South S tack  
(FE-11 , 12 ,13)  1.9 x pCi/week a lpha  1.497 x 10’ pCi/week S e t a  

9.981 x lo’’ pCi/rnl be t a  1.266 x 10’’ ’ pCi/ml a lpha  

North S tack  
(FE-15,16) 2.2 x pCi/week a lpha  1.288 x 10’ pCi/week b e t a  

1.698 x lo-’ pCi/ml a lpha  9.908 x lo-’ pCi/ml be t a  

5.6 x lo-’ pCi/week a lpha  
3.31 x lo-’ pCi/ml alpha 9.159 x lo-’ pCi/ml be t a  

H o t  C e l l  S tack  
(FE-38,40) 1.557 x 10” pCi/week b e t a  

C o r e  Wing Stack  
(FE-45,46) 0 pCi/week a lpha  

0 p C i / m l  a lpha  
1.6 x 10’ pCi/week b e t a  
1.143 x 10-’2pCi/ml b e t a  

Alpha Wing Stack  
(FE-51) 0 pCi/week a lpha  ‘ 5.93 x lo-* pCi/week be ta  

0 pCi /ml  a lpha  7.53 x pCi/ml b e t a  

Use r e f e r e n c e  AEC 0524 concen t r a t ion  i n  uncon t ro l l ed  areas: 

Alpha 6 x 10” pCi/ml B e t a  3 x 10“ ’ pCi/ml 

I- -4 

Sixto M a e s  tas 

SM/tcb 

X c :  H-1 f i l e  a t  TA-48 
Roland J a l b e r t ,  H-1  
H - 1  General  Monitoring Sec t ion  F i l e k s  



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

10% ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 
TO : james E. S a t t i z a h n ,  Group Leader, CNC-11 DATE: J u l y  8,  1971 

Thru : YCarl Buckland, Leader ,  H-1  General Monitoring Sec t ion  
And : Dean D. Meyer, Group Leader, H-1 

FROM &Charles D. Blackwell  H-1  General  Monitoring S e c t i o n  

SUBJECT: A I R  SAiiPLING RES‘ULTS - STARTING 6-18-71 (8:15 am), ENDING 6-25-71 (8:15 am) 

&+ 

SYMBOL.: E-1 

South Stack 
(FE-11,12,13) 7.5 x pCi/week a lpha  5.818 pCi/week b e t a  

5.0 x pCi/ml a lpha  3.879 x pCi/ml b e t a  

North Stack 
(FE-15,16) 1.1 x 10” pCi/week a lpha  

8.46 x pCi/ml a lpha  1.146 x pCi/ml b e t a  
1.49 x 10’ pCi/week b e t a  

H o t  C e l l  Stack 0 pCi/week alpha 
0 pCi/ml a lpha  

Core Wing Stack 
(FE-45,46) 0 pCi/week alpha 

0 pCi/ml a lpha  

6.79 x pCi/week b e t a  
3.99 x pCi/ml b e t a  

4.99 x 10’ pCi/week b e t a  
3.56 x pCi/ml b e t a  

Alpha Wing Stack 
(FE-51) 0 pCi/week a lpha  3.59 x uCi/week beta 

0 pCi/ml alpha 4.55 x 10” pCi/ml b e t a  

L 

U s e  reference AEC 0524 concentration i n  uncon t ro l l ed  areas: 

Alpha 6 x pCi/ml B e t a  3 x lo-’’ pCi/ml 

CB/tcb 

X c :  H--1 F i l e  a t  TA-48 
Roland Jalbert, H-1 
H-1 General  Monitoring Section F i l e , / -  

I 



Lr LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

L09 ALAMOS. NEW MEXICO 87544 

OFFiCE MEMORANDUM 

TO : James E. Sa t t i zann ,  Group Leader, CNC-11 DATE: July 8, 1971 

T i r u  : ' C a r l  Buckland, Leader,  H - 1  General  Monitoring Sec t ion  
And : Dean D. Neyer, Group Leader, H-1  

fjv 
FROM vfi Charles Slackwell, H - 1  General Monitoring Sec t ion  

SUBJECT: A I R  SAiiPLIKG RESULTS - STbTING 6-25-71 (8:15 am), ENDING 7-2-71 (8:15 am) 
L/ 

S Y M B O L .  : . H-1 

South Stack 
(FE-11,12,13) 2.4 x pCi/week a lpha  6.123 pCi/week b e t a  

1.6 x lo-' pCi/ml a lpha  4.082 x pCi/ml b e t a  

North Stack 
(FE-15,16) 4.6 x 10'' VCi/week a lpha  4.961 pCi/week b e t a  

3.538 x pCi/ml a lpha  3.861 x pCi/ml b e t a  

Hot C e l l  Stack 
(FE-38,40) 0 PCi/week alpha 

0 pCi/ml a lpha  
1.008 x 10" 'pCi/week beta 
5.929 x pCi/ml b e t a  

C o r e  Wing Stack 
(FE-45,46) 3.2 x pCi/week a lpha  5.261 pCi/week beta 

2.286 x V C i / m l  a lpha  3.758 x pCi/ml b e t a  

Alpha Wing Stack 
(FE-51) 0 PCi/week alpha 

0 pCi/ml a lpha  
6.0 x pCi/week b e t a  
7.614 x 10"5 pCi/ml b e t a  

U s e  r e f e rence  AEC 0524 concen t r a t ion  i n  uncon t ro l l ed  areas: 

Alpha 6 x l owL4  pCi/ml Beta 3 x 10'" pCi/ml 

CB/tcb 

X c :  H-1  F i l e  a t  TA-48 
Roland J a l b e r t ,  H-1  
H-1 General  M0nitorir.g Sec t ion  F i l e  yi 



pi=.& - L-.uAxg: T-2;  J u l y  16, 1 9 7 1  

Vekic iss  : A i l  v e h i c l e s  ass igned  t o  CNC-11 w e r e  non i to ree .  so r a d i o a c t i v e  
con taz ina t ioz  was Z o ~ n d .  

Floors - 5 ~ 1 1 s  & L&s: aer, Garcia  n o z i t o r e 2  t h e  f l o o r s  afid found them t o  be 
f r e e  fron r ad ioacc ive  con tan ina t ioz .  

Eenc:? tops and s i d k s :  Tke sicks and bench t o p  w e r e  found t o  be  free frori 
r a 2 i o a c t i v e  con tan ina t ion  du r ing  survey.  

A i r  S a q l i n g  Resul t s :  S t a r t i n g  7-2-71 (8:15 ai) , enCing 7-9-71 (8:15 &n) 

South Stack 
(ZE-11,12 , 13)  2.8 x ;1Ci/.z;eek a lpha  2.065 -,Ci/:ieek b e t a  

1.865 x iG-15 ; I C i / m i  a l2ha 1.377 x lo-: $i/iid b e t a  

H o t  C e l l  Stack 
(FZ-38,40) 

Core Xicg Stack  
(?E-45 , 46) 

hl2ha Wing Stack 
(TE-51 j 

5.6 x lo-' $i/week a lpha  
3.312 x pCi/inl a lpha  

, 0 F;Ci/week a lgha  
0 pCi/xl alTna 

0 pCi/week a i s h a  
0 pCi/ml a lpha  

1.766 @:/week 3 e t a  
1.358 x GCi/nl S e t a  

1.668 x io-1 pCi/week b e t a  
9.812 x 1O-I' gCi/inl b e t a  

1.532 yCi/wee:< b e t a  
1.094 x 10-13 @./xi1 b e t a  

4.08 x @/week beta 
5.18 x lG'14 pCi/ml b e t a  

U s e  r e f e r e n c e  AEC 0524 concent ra t ion  i n  uncon t ro l l ed  areas: 

Alpha 6 x pCi/nl B e t a  3 x $ i / m l  

SX/ t cb 

X c :  E - i  T i l e  at TA-4s  
Roiazd J a k e r t ,  2-1 
E-1 Gene=&: Nonitoririg Sec t ion  F i l e  1'- 



L ALAMOS SCIENTIFIC L A 3 0 R A T C A Y  
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87544 

QFFICE MEMORANDUM 

TO : Ja%es E. Sa t t i zahn ,  Group Leader, CNC-11 DATE: J u l y  27, 1971 

i ,c 

/' 

r:- ,-. - :?.Carl Buckland, Leader, H - 1  General Monitoring Sec t ion  
2: 5 : '/Dean D. Meyer, Group Leader, H-1  

: S i x t o  Maestas, H-1  General Monitoring Section (TA-48) 

S~ELJECT: H-i KEZKLY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48 

Week Ending: J u l y  23, 1971 

Vehicles  : CPjC-11 v e h i c l e s  were monitored. No r a d i o a c t i v e  contamination 
w a s  found. 

F loors  - Halls  & Labs: The f l o o r s  w e r e  monitored and w e r e  found f r e e  from 
r a d i o a c t i v e  contamination. 

Bench tops and s inks :  N o  r ad ioac t ive  contamination w a s  found on the  bench 

A i r  SaTpling Resul ts :  S t a r t i n g  7-9-71 (8:15 am), ending 7-16-71 (8:15 am) 

South Stack 

tops and s i n k s  during t h e  survey. 

(FZ-l1,12,13 1.9 x pCi/week alpha 2.399 pCi/week be ta  
1.266 x lo-' pCi/ml alpha 1.599 x 10" pCi/ml be ta  

s 

Pjorth Stack 
(FE-15,16) 6.3 x pCi/week alpha 3.228 $i/week b e t a  

4.846 x 10" pCi/ml alpha 2.483 x 10" pCi/ml Se ta  

(i?E-38,40) 2.8 x $i/week alpha 4.82 x pCi/weelc be t a  
1.652 x pCi/rnl a lpha  2.835 x pCi/ml be ta  

Hot C e l l  Stack 

Core Wing Stack 
(FE-45,46) 0 VCi/week a lpha  

0 pCi/ml alpha 2.644 x pCi/ml be ta  
3.701 uCi/week b e t a  

Al2ha Wing Stack 
(FE- 51 ) 0 @./week alpha 1.67 x pCi/week be ta  

0 pCi/ml alpha ' 2.12 x 10" pCi/ml be ta  

U s e  re fe rence  AEC 0524 concent ra t ion  i n  uncont ro l led  areas: 

Alpha 6 x pCi/ml Beta 3 x 10'" pCi/ml 

SM/tcb 

X c :  H - 1  F i l e  a t  TA-49 
Roland J a l b e r t ,  H-1 
H-1 General Monitoring Sectior.  F i l e  '/"- 

S i x t o  Maestas A=' 



L 4LAViOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFOXNIA 

LO5 ALAMOS. NEW MEXICO 87644 

TO . ,  szes z .  a Xigilst  5, 1971 DATE: i zahn ,  Grous Lead2x, CXC-11 
I* > 

r-qn lAL& ,-. L. - : * , ; ~ C x I  s:,uckland, Leader,  5-1 Gezeral Konitor ing Sec t ion  
>z.e 
FRO:.; : Sixto i.:aestas, H-1 General Xonitorincj Sec t ion  (Tk-48) 

SJ5JECT 5-1 KE2.KLY SGRVEY FGZPORT OF RADIOACTIVE CONTLGiNATiON FOX TA-48 

: ’3ea;l 3 .  i.;eyer, Group Leader,  Ei -1  

_ _  SYMSOL : L-1 

Vehicles  : Xonitored a l l  CNC-11 veh ic l e s .  KO r a d i o a c t i v e  contaziination 
w a s  found. 

Floors  - E a l l s  h. Labs: The f l o o r s  were monitored and no r a d i o a c t i v e  
contamination was decected.  

Eexk tops & Sinks:  S inks  and bench t o s s  were f o m d  t o  be free from 

A i r  Sa ip i ing  Resul t s :  S t a r t i n g  7-16-71 (8:15 am), ending 7-23-71 (8:15 am) 

r a d i o a c t i v e  conta i i ina t ion  du r ing  t h e  weekly survey. 

Sect;? S tack  
(E-11 , 12,131 5.58 x lo-’ pCi/week a lpha  

3.72 x gCi/ml a lpha  2.077 x pCi/ml beta 
3.115 bCi/week beta 

iXort?& Stack  
(FZ-15,16) 3.85 x lo-’ pCi/week a lpha  4.376 pCi/week b e t a  

2.962 x ; I C i / m l  a lpha  3.366 x pCi/ml beta 

(FZ-38,40) 9.8 x loe3 pCi/week a lpha  8.47 x pCi/week b e t a  
Lot C e l l  S tack  

5.76 x lo-’’ pCi/ml a lpha  4.98 x lo-’ ;ICi/ml b e t a  

7.13 x lo-’ pCi/week a lpha  
5.093 x pCi/ml a lpha  3.321 x 10”’ pCi/inl b e t a  

(FE-51) 3.2 x pCi/week a lpha  2.52 x lo-‘ pCi/week b e t a  
4 x pCi/ml a lpha  3.198 x pCi/ml b e t a  

Core Wing Stack  
(FE-45 , 46) 4.649 pCi/week beta 

Alpha Wing Stack  

Use r e f e r e n c e  AEC 0524 concen t r a t ion  i n  uncon t ro l l ed  areas: 

sn/ t cs 

Xc: 5-1 File a t  Tk-48 
Roland Z a l b e r t ,  H-1 
S-1 General Konitor ing Sec t ion  F i l e  ,L--* 

- 



Eoz C e l l  Stack 
(?Z-32,43 0 

0 







ALAMOS SCIENTIFIC LABORATORY 
VNlVERSlTY OF CALIFORNIA 

LO# ALAMOS. NEW MMlCO 87044 ,/' * 

, .<\. ,b OFFICE MEMORANDUM ., i, ' 

DATE: August 23, 1971 
TO ' James E. Sattizahn, Group Leader, CNC-11 

Thru 
Ana : Dean D. Meyer, Group Leader, H-4 

i. , 

:?Carl Buckland, Leader, H-1 General Monitoring Section 

' Sixto Maestas, H-1 General Monitoring Section (TA-48) 

SUBJECT:  H-1 WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48 

SYMBOL : H-1 

Week Ending: August 13, 1971 

Vehicles : All vehicles assigned to CNC-11 were monitored. 
contamination was found. 

No radioactive 

Floors - Halls & Labs: The floors.were monitored and were found to be free 
of radioactive contamination. 

The bench tops and sinks were found to be free from 
radioactive contamination during the weekly survey., 

Bench tops & Sinks: 

Air Sampling Results: Starting 7-30-71 (8:15 am), ending 8-6-71 (8:15 am) 

South Stack 
(FE-11,12,13) 2.8 x pCi/week alpha 2.842 pCi/week beta 

1.866 x 10'" pCi/ml alpha 1.895 x VCi/ml 

North Stack 
(FE-15,16) 2.95 x 10" pCi/week alpha 4.448 yCi/week beta 

2.27 x 10'' pCi/ml alpha 3.422 x 10" pCi/ml 

Hot Cell Stack 
(FE-38,40) 0 VCi/week alpha 5.64 x VCi/week 

0 pCi/ml alpha 3.318 x pCi/ml 

Core Wing Stack 
(FE-45,46) 2.2 x vCi/week alpha 5.731 vCi/week beta 

1.577 x pCi/ml alpha 4.094 x pCi/ml 

Alpha Wing Stack 

beta ' 

beta 

beta 

(FE-51) 

Use reference 

SM/tcb 

beta 0 pCi/week alpha 1.53 x pCi/week 
0 pCi/ml alpha 1.94 x pCi/ml beta 

AEC 0524 concentration in uncontrolled areas. 

Alpha 6 x pCi/ml Beta 3 x 10-" pci/ml 

Xc: H-1 File at TA-48 
Roland Jalbert, H-4  
H-1 General Monitoring Sectior. File >-'" 

I 
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.S ALAMOS SCIENTIFIC LABORATORY 
. UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

DATE: September 9 , 1971 TO : Janes E. S a t t i z a h n ,  Group Leader, CXC-11 

Thru: [:.., Carl Buckland, Leader, H-1 General Xonitoring S e c t i o n  

A d :  
9 

/-"Dean D .  Meyer, Group Leader, H-1  
F R O M  : S i x t o  Maestas, H-1 General Monitoring Sec t ion  (TA-48) 

SUBJECT: H-1  WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48 

SYMBOL : H-1 

Week ending: September 13,1971 

Vehicles  : 

Floor s  - Halls & Labs: 

Bench T o m  and Sinks: 

A i r  Saqpling Resu l t s :  S t a r t i n g  8-13-71 (8:15 am), ending 8-20-71 ( 8 : 2 O - d  

South S tack  1.9 x Ci/week a lpha  8.23 x lo-' pCi/Week b e t a  
(FE-11,12,13) 1.266 X pCi/Ml a lpha  5.487 x pCi/ml b e t a  

North S tack  
(Fe-15 , 16)  

0 ~ pCi/week a lpha  1.203 p C i  /week b e t a  
0 pCi/ml alpha 9.254 X C i / m l  be ta  

Hot C e l l  Stack 0 pCi/week a lpha  1.45 X pCi/week b e t a  
(FE-38,40) 0 pCi/ml a lpha  8.53 x pCi/ml b e t a  

Core Wing Stack 0 pCi/week a lpha  1.848 pCi /week b e t a  
(FE-45,46) 0 pCi/ml a lpha  1.32 X p C i / d  b e t a  

Alpha Wing S tack  uCi/week a lpha  1.1 X 1 O - j  pCi/week b e t a  
7 * 5  '*::s pCi/ml a lpha  1.4 x pCi/ml b e t a  9 .51 X 10 (FE-51) 

U s e  r e f e r e n c e  AEC 0524 concen t r a t ion  i n  uncon t ro l l ed  areas: 

Alpha 6 X p C i / m l  

Sixto Maestas 

SM/jfh 
Xc:  H-1 F i l e  a t  TA-48 

Roland J a l b e r t ,  H-1 
H-1 General Monitoring Section F i l e  



5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 137~44 

OFFICE MEMORANDUM 

DATE: September 9 , 1971 
’ Janes E.  Sat tozahn,  Group Leader, CNC-11 TO 

/I Thru -<:/Carl Buckland, Leader, H - 1  General  Xonitor ing Sec t ion  
And Dean D.  Meyer, Group Leader, H-1 

S i x t o  Xaestas, H-1 General Monitoring Sec t ion  (TA-48) FROM : 

E-1 WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48 SUBJECT: 

H-1 SYMBOL : 

Week Ending: September 3 ,  1971 

Vehicles  : A l l  CNC-11 v e h i c l e s  were monitored, no r a d i o a c t i v e  contamination 

w a s  found. 

\ 

Floor s  - Halls and Labs:= The f l o o r s  i n  t h e  main b u i l d i n g  were monitored 

and found t o  be  f r e e  from r a d i o a c t i v e  contamination. 

The paper on t h e  f l o o r  i n  room 423 w a s  contaminated 

w i t h  5 mr/hr. 

w i t h  new paper.  

The bench tops  and s i n k s  were monitored and 

found free of r a d i o a c t i v e  contamination. 

The paper w a s  removed, and replaced 

Bench tops and s i n k s :  

A i r  Sampling Resu l t s :  S t a r t i n g  8/20/71 (8:15 a m ) ,  ending 8/27/71 (8:15am) 

South Stack  
(FE-11,12,13) 1 .4  X pCi/week a lpha  

9.41 x 10“ pCi/ml a lpha  

3.46 x lo-’’ pCi/week a l p h a  

2.661 X pCi/ml a l p h a  

8.36 X l o m 2  pCi/week a l p h a  

4.918.X pCi/ml a lpha  

North Stack 
(Fe-15 , 16) 

Hot C e l l  S t ack  
(FE-38,40) 

Core Wing S tack  
(FE-45,46) 8.8 X pCi/week a l p h a  

6.72 x 10  -’ uCi/week be ta  

4.48 x 10-14 pCi/ml b e t a  

1.272 pCi/week b e t a  

9.785 x pCi/ml b e t a  

5.46  X pCi/week b e t a  

3.212 X pCi/ml b e t a  

2.186 pCi/week b e t a  

6.286 x pCi/week alpha1.561 X u C i / m l  beta 

2 . 5  x lo’’ pCi/week a l p h a  5.7 x lo-’ pCi/week b e t a  

3.17 x pCi/ml a lpha  7.23 X pCi/ml b e t a  

Alpha Wing Stack,  
(FE-51) 

U s e  r e f e r e n c e  AEC 0524 concen t r a t ion  in uncon t ro l l ed  areas: 

x 10-” pCi/ml 
h2&uzzw 

S i x t o  Maestas (26 

Alpha 6 X pCi/ml 

SM/jfh 
Xc :  H-1 F i l f e  a t  TA-48 

Roland J a l b e r t  , H-1 
H-1 General Monitoring S e c t i o n  File 



LC \LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87544 

OFFlCE MEMORANDUM 
TO . Janes E .  S a t t i z a h n ,  Group Leader, CNC-11  DATE, September 20,1971 

Thru 
Axid : ijean D.  Meyer, Group Leader H-1  

-bid; .TCarl Suckland, Leader, H-1 General Monitoring Sec t ion  

S i x t o  Maestas, H-1  General  Monitoring S e c t i o n  (TA-48) 

8-1 WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48 

S Y M B O L :  x-1 

Week Ending: September 3,1971 

Vehicles:  Vanner Holmes w a s  a t  TA-48 Thursday and Friday and I don’t 

know i f  h e  monitored t h e  v e h i c l e s .  H e  l e f t  no no te .  

F loo r s  - Halls and Labs: Vanner Holmes w a s  a t  TA-48 Thursday and Friday 

and I d o n ’ t  know i f  he  monitored them o r  no t .  H e  l e f t  no note .  

Bench t o p s  and Sinks: Bench tops and s i n k s  w e r e  monitored and were 

found t o  be  f r e e  from r a d i o a c t i v e  contamination during t h e  

weekly survey. 

A i r  Sampling Resu l t s :  S t a r t i n g  8-27-71 (8:15 am), ending 9-3-71 (8:15 am) 

South Stack 
(FE-11,12,13) 0 flCi/week a l p h a  5.089 pCi/Week b e t a  

0 pCi/ml a l p h a  3.394 X lo-’ 3pCi/ml b e t a  

North Stack 2.2 x pCi/week a l p h a  1.638 X l o 2  vCi/week b e t a  

(FE-15s16) 1.698 X . l O - ”  pr-L/ml a l p h a  1.26 x 10‘” pCi/ml b e t a  

Hot C e l l  Stack 1 . 0 1  X pCi/week a l p h a  5.6 X 10“ pCi/week b e t a  

(FE-38J40) 5.94 x lo-’’ pCi/ml a l p h a  3.294 X 10-’4 pCi/ml b e t a  

. Core Wing S tack  0 pCi/week a l p h a  1.684 X l o 2  pCi/week b e t a  

0 pCi/week a l p h a  1.203 X lo-’’ pCi/ml b e t a  (FE-45,46) 

Alpha Wing S t a c f  0 pCi/week a l p h a  0 pCi/week b e t a  

0 pCi/ml a lpha  0 pCi/ml b e t a  (FE-5 1) 

U s e  r e f e r e n c e  A E C  0524 concen t r a t ion  i n  uncon t ro l l ed  areas : 

Alpha 6 X pCi/ml Beta 3 X 10‘” pCi/ml 

z;; b”& 4 S i x  o Maestas 3-x. 
X c :  H-1 F i l e  a t  TA-48 

Roland Jalbert, H-1 
H-1 General Monitoring Sec t ion  F i l e  - 4 L L  - 

/-- 



L ALAMOS SCIENTIFIC LABORATORY 
U N I Y E R S I T Y  OF C A L I F O R N I A  

LO8 ALAMOS. N E W  MEJCICO 87544 

OFFICE MEMORANDUM 
‘Jarnes E. S a t t i z a h n ,  Group Leader, CNC-11 DATE, October 5, 1971 TO 

Thru 
And 

: (?$:Carl Buckland, Leader, H-1  General Monitoring Sec t ion  
: ’Dean D. Meyer, Group Leader H-1 

S i x t o  Maestas, H-1 General Monitoring S e c t i o n  

SUBJECT: ~ - i  WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48 

SYMBOL I H-l 

A i r  Sampling Resu l t s :  S t a r t i n g  9-3-71 (8:15 a m ) ,  ending 9-10-71 (8:15 am) 

South Stack 
(FE-11,12 , 13) 6.45 x lo-’ pCi/week a lpha  1.982 X 10 ’ pCi/week b e t a  

4.3 x pCi/ml a lpha  1.32 x pCi/ml beta 

North S tack  
(FE-15,16) 2.84 pCi/week a lpha  5.285 pCi/week b e t a  

2.185 x pCi/ m l  a lpha  4.065 X pCi/ml b e t a  

Hot Cel l  S t ack  
(FE-38,40) 1.66 x pCi/week a lpha  1.311 X 10” pCi/week b e t a  

9.76 X lo-’’ pCi/ml a lpha  7.712 X pCi/ml b e t a  

Core Wing S tack  
(FE-45,46) 8.17 x 10” pCi/week a l p h a  4.568 xlOL pCi/week b e t a  

5.836 x pCi/ml a lpha  3.263 X l O - ”  pCi/ml b e t a  

Alpha Wing S tack  
(FE-51) 6 X pCi/week a lpha  2.77 X 10“ pCi/week beta 

7.65 x 1 0 - l ~  pCi/ml a lpha  3.52 x lo-’ pCi/ml b e t a  

Use r e f e r e n c e  AEC 0524 concen t r a t ion  in uncon t ro l l ed  areas: 

Alpha 6 X pCi/ml Beta 3 X 10’” b C i / m l  

9&& 
Sixto Maestas 

SM/jfh 
Xc:  F i l e  a t  TA-48 H-1 

Roland Jalbert H-1  
H-1 General Monitoring Sec t ion  File-,--’ &2 -b 



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 
T- : James E. Sa t i z a h n ,  Group Leader, CNC-11 DATE, October 5,  1971 
Thru 
And : Dean D. Meyer, Group Leader H-1 

:b%Carl Buckland, Leader, H-1 General Monitoring S e c t i o n  

FROM I S i x t o  Plaestas, H-1 General Monitoring Sec t ion  (TA-48) 

SUBJECT: H-1 WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48. 

S Y M B O L :  H-1 

Week Ending: September 24 ,  1971 

Vehicles:  A l l  CNC-11 v e h i c l e s  were monitored and found t o  be  free 
from r a d i o a c t i v e  contamination. 

Floors  - H a l l s  & Labs: The paper on t h e  f l o o r  i n  room 423, w a s  
contaminated with 10 mr/hr b e t a .  
w a s  removed, and replaced w i t h  c l e a n  paper.  

The contaminated paper  

Bench Tops & Sinks: The bench tops and s i n k s  w e r e  monitored: no r a d i o a c t i v e  
contamination w a s  found. 

A i r  Sampling Resu l t s :  S t a r t i n g  9-10-71 (8:15 a m ) ,  ending 9-17-71 (8:15 a m )  

South S t a c k  
(FE-11,'12,13) 

North S tack  
(FE-15,16) 

Hot C e l l  S t ack  
(FE-38,40) 

Core wing s t a c k  
(FE-45,46) 

Alpha Wing S tack  
(FE-51) 

6 . 1  x 
4.067 x lo-'' 

8.5 x 
6.462 X 

2.8 x 10-3 
i . 6 5  x 1 0 - l ~  

2.2 x 1r2 
1.577 x 

0 
0 

pCi/week a l p h a  1.603 pCi/week b e t a  
pCi/ml a lpha  1.068 X pCi/ml b e t a  

pCi/week a l p h a  2.652 pCi/week b e t a  
b C i / m l  a lpha  2.04 X lo-' pCi/ml b e t a  

pCi/week a l p h a  6.87 X 

pCi/ml a lpha  4.04 x 1 0 - l ~  

pCi/week a lpha  1.064 X 10 
pCi/ml a lpha  7.598 X 

pCi/week a lpha  9.2 x lo-' 
pCi/ml a lpha  1 . 1 7  X 

U s e  r e f e r e n c e  AEC 0524 concentrat ion i n  u n c o n t r o l l e d  areas 
Alpha 6 x 10'14uCi/ml Beta 3 X 10'"yCi/ml 

*pw&J 
S i x t o  Maestas P. 

pCi /week b e t a  
pCi/ml b e t  a 

pCi/week b e t a  
pCi / m l  b e t a  

pCi/week b e t a  
pCi/ml b'eta 

SM/jfh 
X c ;  H-1 F i l e  a t  TA-48 

Roland J a l b e r  t .. I fi" b7 
H-1 General  M o d t o r i n g  Sec t ion  F i l e 7  



Lc ALAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF CALIFORNIA 

LO9 ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 
TO . James E. S a t t i z a h n ,  Group Leader, CNC-11  DATE, October 5,  1971 
Thru 
And : Dean D. Sleyer, Group Leader H-1 

;&Carl Buckland , Leader H-1 General  Monitoring Sec t ion  3 

F R ~ ~  , S i x t o  Maestas, H-1 General  Monitoring S e c t i o n  (TA-48) 

S U B J E ~ :  

SYMBOL : H-1 

H-1  WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48 

Week Ending: October 1, 1971 

Vehicles:  Monitored t h r e e  v e h i c l e s  ass igned t o  CNC-11 and found them 
f r e e  from r a d i o a c t i v e  contamination. 

Floors - H a l l s  and Labs: The f l o o r s  were monitored, no r a d i o a c t i v e  
contamination w a s  found. 

Bench Tops and Sinks - The s i n k s  and bench tops w e r e  found f r e e  of 
r a d i o a c t i v e  contamination during weekly survey. 

A i r  Sampling Resu l t s :  S t a r t i n g  9-17-71 (8:15 a m ) ,  ending 9-24-71 (8:15 am) 

South Stack 
(FE-11,12,13) 

North Stack 
(Fe-15,16) 

Hot C e l l  S t ack  
(Fe-38,40) 

Core Wing Stack 
(FE-45,46) 

Alpha Wing Stack 
(FE-51) 

0 
0 

1.32 X 10" 
1.015 x 

0 
0 

8.8 x 10'' 
'6.28 x 10-l~ 

0 
0 

pCi/week a lpha  
pCi/ml a lpha  

pCi/week a lpha  
pCi/ml a lpha  

PCi/week a l p h a  
pCi/ml a lpha  

pCi/week a lpha  
pCi/ml a lpha  

pCi/week a l p h a  
pCi/ml a l p h a  

8.65 x 10'' pCi/week b e t a  
5.767 x pCi/ml b e t a  

1.155 pCi/week b e t a  
8 . 8 8 ~  pCi/ml b e t a  

8.9 x lo-' pCi/week b e t a  
5.23 x pCi/ml b e t a  

5.208 pCi/week b e t a  
3.72 x 10"' pCi/ml b e t a  

7.5 x lo-' pCi/week beta 
9.5 ~ ~ 1 0 ' ' ~  pCi/ml b e t a  

U s e  r e f e r e n c e  AEC 0524 concen t r a t ion  i n  uncon t ro l l ed  areas: 
Alpha 6 X pCi/ml Beta 3 X lo-'' pCi/ml + Sixto Mi- 

SN/jfh 
Xc: F i l e  at TA-48 

Roland J a l b e r  t 2g 
H-1 General  Monitoring Sec t ion  F i l e  -['A? 



LC \LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO9 ALAMOS. NEW MEXICO 87944 

OFFICE MEMORANDUM 

TO : Jaiaes E .  S a t t i z a h n ,  Group Leader, CNC-11 October 7 ,  1971 
Thru 
And : ‘ Dean D.  Xeyer, Group Leader H-1 

r 

:;‘:Carl Buckland, Leader H-1  General  Nonitor ing Sec t ion  

: S i x t o  Maestas, H-1 General  Monitoring Sec t ion  (TA-48) 

SUBJECT: H - 1  WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48 

S Y M B O L :  ~ - 1  

Week Ending October 1, 1971 

A i r  Sampling Resu l t s :  S t a r t i n g  9-24-71 (8:15 am) ending 10-1-71 (8:15 am) 

South S tack  
(FE-11,12,13) 1 . 4  x lo-’ pCi/week a lpha  7.47 X lo-’ pCi/week b e t a  

9.42 x pCi/ml a lpha  4.98 x pCi/ml b e t a  

North S tack  
(Fe-15,16) 8.5 x lo-‘ pCi/week a lpha  1.040 pCi/week b e t a  

6.538 x pCi/ml a lpha  . 8 x pCi/ml b e t a  

Hot C e l l  S tack  
(FE-38,40) 2.81 x lo-‘ pCi/week a lpha  2.7 x pCi/week b e t a  

1.653 X pCi/ml a lpha  1.588 x pCi/ml b e t a  

Core Wing Stack  
(FE-45,46) 4.4 x lo-’ pCi/week a lpha  4.304 X 10’ pCi/week b e t a  

3.143 x lo-’’ U C i / m l  a lpha  3.074 x 10”’ pCi/ml b e t a  

Alpha Wing Stack  0 pCi/week a lpha  3.6 x pCi/week b e t a  
(FE-51) 0 pCi/ml a lpha  4.569 x lo-’’ p C i / m l  b e t a  

S X / j f h  
Xc: F i l e  a t  TA-48 

<&> 
Roland J a l b e r t  H-1 
H-1 General Monitoring Sec t ion  File7 



B ALAMOB SCIENTIFIC UBOWATORY 

~ 0 0  ALAMOB, NEW M ~ I C O  ~ 1 7 ~ 4 4  
UNlVLRSlPY OF CALIFORNIA 

TO James E. S a t t i z a h n ,  Group Leader, CNC-11 DATE1 October 22, 1 9 7 1  
Thru :% a r l  Buckland, Leader, H-1 General Monitoring S e c t i o n  
And : ean D. Meyer, Group Leader, H-1 

FROM I S i x t o  Maestas, H-1 General  Monitoring S e c t i o n  

SUBJECT: H-1 WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48 

SYMBOL I H - 1  

Week Ending October 8, 1971 

A i r  Sampling Resu l t s :  S t a r t i n g  10-1-71 (8:15 am), ending,lO-8-71 (8:15 am) 

South Stack 
(FE-11,12,13) 4.2 X pCi/week a lpha  1.078 pCi/week b e t a  

2.8 X pCi/ml a lpha  7.187 X pCi/ml b e t a  

North S tack  
(FE-15,16) 6.6 x pCi/week a lpha  5.23 x lo-' pCi/week b e t a  

5.08 x 10'" pCi/ml a lpha  4.023 x 10'" pCi/ml b e t a  

Hot C e l l  S t ack  
(FE-38,40) 0 pCi/week a l p h a  8.95 X lom2 pCi/week b e t a  

0 pCi/ml a lpha  5.265 X lo-" pCi/ml-beta 

Core Wing S tack  
(FE-45,46) 4.4 X pCi/week a l p h a  2.542 X pCi/week b e t a  

3.14 X 10"' pCi/ml a lpha  1.815 X lo-'' pCi/ml b e t a  

Alpha Wing 
(FE-51) 

S tack  
0 pCi/week a l p h a  1.49 X lo'* pCi/week b e t a  
0 pCi/ml a lpha  1.89 x pCi/m!. beta 

Use r e f e r e n c e  AEC 0524 concen t r a t ion  i n  uncon t ro l l ed  areas: 

Alpha 6 x lo'' pCi/ml Beta 3 x lo-'' pCi/ml 
I 

&#$ 
Sfxto  Maestas 

sn/j f h  
XC: P i l e  at  TA-48 

Rclaad J a l b e r t ,  H-1 



. .- 

6.29 x lG-I 
4.838 x i c - I 4  

5.6 x :33 
3.312 x 

pCi/week a lpha  
? C i / d  a lpha  

~ C i / v e e k  a lpha  
pcijrni  alpha 

1.698 
1.306 x x-?' 

3.869 x 10: 
2.764 x 1p2 



L ALAMOS SCIENTIFIC LAEORATORY 
U N I V E R S I T Y  OF C A L I F O R N I A  

LOB ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO : Jaxes E .  S a t t i z a h n ,  Group Leader,  CXC-11  DATE: Novenber 4 ,  1971 
Tnru : < ; , . C a r l  Buckland, Leader,  E-1 General Monitoring Sec t ion  
And : Dean D.  Neyer, Group Leader, E-1 

FROM : S i x t o  i-laestas, H-1  General  Xonitor ing S e c t i o n  

SUBJECT: H-1 KEEKLP SURVEY REPORT OF RADIOACTIVE CONTAXINATION FOR TA-48 

S Y M B O L :  E-1 

Week Ending October 29, 1971 

Vehicles:  A l l  CXC-11 v e h i c l e s  were monitored,  no r a d i o a c t i v e  con tan ia t ion  

F loors  - H a l l s  & Labs; The f l o o r s  w e r e  monitored and found t o  be  f ree  

was found. 

of r a d i o a c t i v e  contaminat ion.  

Bench Tops and Sinks :  The s i n k s  and bench tops  w e r e  monitored -and fourid 
t o  be  f ree  from r a d i o a c t i v e  contaminat ion dur ing  
weekly survey. 

A i r  Sanpl ing Resu l t s :  S t a r t i n g  10-15-71 (8:15 am), ending 10-22-71 (8:15 am) 

South S tack  
(FE-11,12,13) 3.2 x pCi/week a l p h a  6.78 x lo-’ pCi/week b e t a  

h’orth S tack  
(FE-15,16) 5 x pCi/week a l p h a  3.27 x lo-’ pCi/week b e t a  

2.138 X lo-’’ pCi /n l  a lpha  4.52 x pCi/ml b e t a  

3.88 x lo-’ ’ pCi/ml a lpha  2.515 x pCi/ml b e t a  

Hot C e l l  S t ack  
(FE-38,40) 0 pCi/week a l p h a  5.7 x ;ICi/week b e t a  

Core Wing Stack 
(FE-45,46) 3.2 X pCi/week a l p h a  3.35 x 10’ pCi/week b e t a  

Alpha Wing S tack  
(FE-51) 0 pCi/week a l p h a  1 x Ci/week beta 

0 pCi/ml a lpha  3.353 x p C i / d  b e t a  

2.286 X lo-’ ’ pCi /n l  a l p h a  2.393 x pCi/ml b e t a  

0 pCi/ml a l p h a  1.269 x C i / m l  b e t a  

U s e  r e f e rence  AEC 0524 concent ra t ion  i n  uncon t ro l l ed  areas: 

Alpha 6 x pCi/ml Beta 3 x lo-’*’ >Ci/nl 

S i x t o  Maes tas 
SX/ j f h  
X c :  F i l e  a t  TA-48 

Roland J a l b e r  t 
H-1 General  Xonitor ing Sec t ion  F i l e  



1 ALAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF C A L l F O R N i A  

LOS ALAMOS. PiEW MEXICO 87544 

OFFICE MEMORANDUM 
T O  : J a x s  E .  S a t t i z a h n ,  Group Leader, CBC-11 DATE: Sovember 4 ,  1971 
Thru :::,>,Carl Buckland, Leader,  H-1 General Monitoring Sec t ion  
And : Dean D .  Heyer, Group Leader,  H-1  

' .  

FROM : S i x t o  Xaestas, H-1  General  Xonitor ing S e c t i o n  

SUBJECT: B-1 KEEKLY SURVEY REPORT OF RADIOACTIVE CONTAYINATIOX FOR TA-48 

S Y M B O L :  Ei-1 

A i r  Sani?ling Resu l t s :  S t a r t i n g  10-22-71 (8:15 an), ending 10-29-71 (8:15 am) 

South S tack  
(FE-11,12,13) 2.8 X lo-' pCi/week a l p h a  4.67 x lo-'  I;C i /we e k b e t a 

1.867 X p C i / d  a lpha  3.113 x pCi /n l  b e t a  

Morth S tack  
(FE-15,16) 5 X lo-' pCi/week a l p h a  2.842 i; C i /week b e t  a 

3.88 X FCi/nl  a lpha  2.186 x pCi/ml b e t a  

Hot C e l l  S t ack  
(FE-38,40) 0 pCi/week a lpha  1.35 x lo-' pCi/week b e t a  

0 pCi/ml a lpha  7.941 x pCi/ml b e t a  

Core Wing S tack  
(FE-45,46) 2.2 x lo-' pCi/week a l p h a  1.81 pCi/week b e t  a 

Alpha Wing S tack  0 C i / w e e k  a l p h a  8.2 x ; I C i / w e e k  b e t a  
(FE-5 1) 0 C i / m l  a l p h a  1.04 x pCi/week b e t a  

1.577 x pCi/ml a l p h a  1.293 X pCi/ml b e t a  

U s e  r e f e r e n c e  AEC 0524 concen t r a t ion  i n  uncon t ro l l ed  areas:. 

Alpha 6 X pCi/ml Beta 3 X pCi/ml 

& > * i L z u 2 5 d l  - I. 

S i x t o  Maes tas 
SM/jfh 
Xc :  F i l e  a t  TA-48 

Roland J a l b  er t 
E-1 General  Monitoring Sec t ion  F i l e  &!* 

/ 
,' 



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C A L I F O R N I A  

LOS ALAMOS. NEW MEXICO w s a 4  

OFFICE MEMORANDUM 
. Jaii~es E.  S a t t i z a h n ,  Group Leader, CNC-11  DATE, November 19 ,  1971 TO - I  

Tnru :~:,>.Carl Buckland, Leader, H - 1  General Monitoring S e c t i o n  
And : { Dean D .  Xeyer, Group Leader, H-1  

S i x t o  Maestas, H-1 General Monitoring S e c t i o n  

SUBJECT: H-I WElZKLY SURVEY REPORT OF RADIOACTIVE CONTMIIXATION FOR TA-48 

S Y M B O L :  ~ - 1  

Week Ending November 12,  1971 

Vehicles:  A l l  v e h i c l e s  ass igned t o  CNC-11 t h a t  w e r e  on the  s i t e  were 

Floors  - H a l l s  & Labs: The f l o o r s  were monitored and no r a d i o a c t i v e  

monitored and were found t o  b e  f r e e  from r a d i o a c t i v e  contamination. 

contamination w a s  found. 

Bench tops and Sinks: The s i n k s  and bench tops  w e r e  monitored and no 
r a d i o a c t i v e  contamination w a s  de t ec t ed  during weekly 
survey. 

A i r  Sampling Resu l t s :  S t a r t i n g  10-29-71 (8:15 am), Ending 11-5-71 (8:15 am) 

South Stack 
(FE-11,12,13) 0 pCi/week a lpha  1.036 -.- pCi/week b e t a  

pCi/ml a lpha  6.907 x pCi/ml b e t a  - L -........ ...... - -  -.- 
0 

North .Stack 
(FE-15,16) 7.5 x 10’2 pCi/week a lpha  1.001 x 10’ pCi/week b e t a  

5.769 x pCi/ml b e t a  7.698 x pCi/ml b e t a  

Hot C e l l  Stack 
(FE-38,40) 3.6 x 10’’ pCi/week a lpha  2.87 x pCi/week b e t a  

2.124 x 10” pCi/ml a lpha  1.688 x pCi/ml b e t a  

Core Wing S tack  
(FE-45,46) 5.3 x pCi/week a lpha  - 2.232 . pCi/week b e t a  

1.594 x lo-” pCi/ml b e t a  

f 7.23 x $0’14 . y C i / m l  b e t a  

--_. 
3.797 x lo-’’ pCi/ml a lpha  

-.. 
\ 

. .  . ~~ 

Alpha Wing S tack  _/-~ 

6 x lo-’. ‘.yCi/week a l p h a  ‘ 5 . 7  x \pCi/week b e t a  
7.61 x lO+’-“-bCi/ml a lpha  - -.- -~--;-*- \ .~... - _ _  

>.- - - .. I L . ,. - 

(FE-51) 

1. ; ; - 
Use r e f e r e n c e  concen-tration i n  uncontrol-hd-am=as+--2;i’ 

Alpha 6 x pCi/ml Beta 3 x 10’” pCi/ml 

SM/jfh 
Xc: F i l e  a t  TA-48 

Roland J a l b e r  t 
H-1 General  Montioring Sec t ion  F i l e  



Lf ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. N E W  MEXICO 87844 

OFFICE MEMORANDUM 
TO James E.  S a t t i z a h n ,  Group Leader, CNC-11  DATE, November 30, 1971 

Thru 
And : /Dean D .  Meyer, Group Leader, H-1 

:$,Carl Buckland, Leader , H-1 General  Monitoring Sec t ion  

’ S i x t o  Maestas, H-1  General  Monitoring S e c t i o n  

SUBJECT: H-1 WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48 

SYMBOL: H-l 

Week ending November 19, 1971 

Vehicles:  A l l  CNC-11 v e h i c l e s  were monitored and found t o  be f r e e  from 

F loor s  - H a l l s  6 Labs F loo r s  w e r e  monitored, no r a d i o a c t i v e  contamination 

Bench tops and s i n k s :  Bench tops  and s i n k s  w e r e  monitored, no r a d i o a c t i v e  

A i r  Sampling Resu l t s :  S t a r t i n g  11-5-71 (8:15 am), ending 11-12-71 (8:15 am) 

r a d i o a c t i v e  contamination. 

w a s  found. 

contamination w a s  d e t e c t e d  during weekly survey. 

South S tack  
(FE-11,12,13) 5.7 X pCi/week a lpha  8.49 x lo-’ pCi/week b e t a  

5.66 x pCi/ml b e t a  
_.-I_-. . . ~  . _- 3.8 x lo-’ ’ pCi/ml a lpha  

North Stack 
(FE. 15. 16) 1.38 x lo-’ pCi/week a l p h a  8.73 x 10” pCi/week b e t a  

1.062 x pCi/ml a lpha  6.715 x pCi/ml beta 

Hot C e l l  S t ack  
(FE-38,40) 8.2 X 10‘’ pCi/week a l p h a  8.22 X pCi/week b e t a  

4.824 x lo-’ ’ pCi/ml a lpha  4.835 x pCi/ml b e t a  

Core Wing Stack 
FE-45,46) 1 .6  x lo-’ pCi/week a lpha  4 x pCi/week b e t a  

Alpha Wing S tack  
(FE-51) 0 pCi/week alpha--*--- - 8 . 5  X lo-’ .: cG$/week b e t a  

1.142 x lo-’ ’ pCi/ml a lpha  2.857 x lo’”‘ pCi.ml b e t a  
- -. . ~ ..-. --- 

,- 

pCi/ml alpha:-*: f J A t & - x  10” pCf.[ml b e t a  
\\ /.: ..r-. . . . ~- - c  ...;+1:> 3-3 ~ \-- . 

..... 
0 

.... . 

\ ,i U s e  r e f e r e n c e  AEC 0524 concen t r a t ion  i n  uncon%raJJed ar_eas:___,- 

Alpha 6 x pCi/ml Beta 3 x 10”’ pCi/ml 

SM/jfh 
Xc: F i l e  a t  TA-48 

Roland J a l b e r t  
H-1  General Honieoring Section 



. .. 

LC &AMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

L O 5  ALAMOS, N E W  MEXICO 87544 

OFFICE MEMORANDUM 
> 

 DATE^ December 6 ,  1971 TO James E .  S a t t i z a h n ,  Group Leader, CNC-11  
Thru : Carl Buckland, Leader, H-1 General Monitoring Sec t ion  
And : Dean D .  #eyer,  Group Leader, H-1  

FROM S i x t o  Maestas, H - 1  General Monitoring Sect ion 

SUBJECT: H-1 WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48 

Week ending November 26, 1971 

Vehicles:  A l l  CNC-11 v e h i c l e s  w e r e  monitored and no r a d i o a c t i v e  contamination 
w a s  d e t e c t e d .  

Floors  - Halls & Labs: Floors  were monitored and found t o  be f r e e  from 

Bench tops and s i n k s :  

r a d i o a c t i v e  contamination. 

Bench tops and s i n k s  were monitored, no r a d i o a c t i v e  
contamination w a s  found during weekly survey. 

A i r  Sampling Resu l t s :  S t a r t i n g  11-12-71 (8:15 am) Ending 11-19-71 (8:15 am)  

South S tack  
(FE-11,12,13) 1 .9  x pCi/week a lpha  6.85 x lo-’ pCi/week b e t a  

1.267 x lo-’’ pCi/ml a lpha  4.567 x pCi/ml b e t a  

North S tack  
(FE-15 , 16) 3.57 x lo-’ pCi/week a lpha  1.117 pCi/week b e t a  

2.746 x pCi/ml a lpha  8.592 x pCi/ml b e t a  

Hot C e l l  S t ack  
(FE-38,40) 2.8 x pCi/week a lpha  2.11 x pCi/week b e t a  ~ 

1.653 X lo-’’ pCi/ml a lpha  1.241 x pCi/ml b e t a  

Core Wing S t a c k  
(FE-45 , 46 1.75 X lo-’ pCi/week a lpha  2.248 pCi/week b e t a  

1.25 X pCi/ml a lpha  1.606 x pCi/ml bejra 

Alpha Wing S t a c k  --?- 

9.2 X 10- pG*/week a l p h a  1.74 x pCi/week b e t a  /’ 

- M X  pCi/ml a lpha  2.208 x pCi/ml b e t a  
(FE-51) 

S i x t o  Maestas 
SM/jfh 
Xc:  F i l e  a t  TA-48 

Roland J a l b e r t ,  H-1  
H-1  General  Monitoring Sect ion F i l e  



L ALAMOS ‘SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF C A L I F O R N I A  

LOB ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
James E. S a t t i z a h n ,  Group Leader, CNC-11  DATE: December 7 ,  1971 

1 I ,  TO 
Thru :;#Carl Buckland, Leader, H-1 General Monitoring Sec t ion  
And :’Dean D .  Meyer, Group Leader, H-1 

 FRO^ I S i x t o  Maestas, H-1  General  Monitoring Sec t ion  

SUBJECT: H-1 WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48 

SYMBOL: H-1  

Week ending November 29, 1971 

A i r  Sampling Resu l t s :  S t a r t i n g  11/19/71 (8:15 am) Ending 11/29/71 (8:15 a m )  

_-- . -- South S tack  ic 

(FE-11 , 12 , 13) 1.25 X 10” pCi/week 
5.952 X l O ” ’  pCi/ml alpha 

pCi/week b e t a  
North S tack  
(FE-15,16) 3.29 x 10” pCi/week a lpha  

Hot C e l l  S t ack  

1.732 X pCi/ml alpha 1.031 x lo-’’ pCi/ml b e t a  

(FE-38,40) 2 X lo’’ pCi/week a lpha  5 x pCi/week b e t a  
8.333 X pCi/rnl a lpha  2.083 x pCi/ml b e t a  

Core Wing S tack  
(FE-45,46) 1.88 X 10’’ pCi/week a lpha  3.365 pCi/week b e t a  

9.4 x 10’’ ’ pCi/ml a lpha  1.683 x 10”’ pCi/ml b e t a  
.. Alpha Wing S tack  .. . 

(FE-51 ,’ 3 x lo’’ qXi/week a lpha  1.1.x pCi/week b e t a  
9.734 x lo-’’ pCi/ml b e t a  

-1 

pCi/ml a lpha  

Six to  Maestas 
SM/jfh 
Xc: F i l e  a t  TA-48 

Roland J a l b e r t  
H - 1  General Monitoring Sec t ion  F i l e  



1 A U M O S  SCIENTIFIC LABORATORY 
U M l V l R S l T Y  O F  CALIFORNIA 

LOO AUWOS.  NRW M U I C O  87844 

OFFICE MEMORANDUM 
TO I James E. S a t t i z a h n ,  Group Leader, CNC-11  DATE1 December 30, 1971 
Thru 
And 

:e Carl Buckland, Leader,  H-1  General Monitoring S e c t i o n  
: 'Dean D .  Meyer, Group Leader,  H-1 

FROM I S i x t o  Maestas, H-1 General  Honitor ing S e c t i o n  

SUBJECT: H-1  WEEKLY SURVEY REPORT OF R A D I O A C k E  CONTAMINATION FOR TA-48 mt'@H 
SYMBOL: H - 1  

Week ending December 3 ,  1971 

A i r  Sampling Resu l t s :  S t a r t i n g ' l l / 2 9 / 7 1  (8:15AM), ending 12 /3 /71  (8:15AM) 

South Stack -2 
pCi/week a l p h a  1. 47x10-1 pCi/week b e t a  _ .  (FE-11,12,13) 1.4X10 

111 

-,,-l 'pCi/ml a l p h a  1 .729~10-  p C i / m l  b e t a  

North Stack -2 
(FE-15,16) 6 . 2 ~ 1 0  pCi/week a l p h a  2. 44x10-1 pCi/week b e t a  

1 4  
-Ci/ml a lpha  3 -  753x10- y C i / m l  b e t a  

Hot C e l l  S t ack  3 
(FE-38,40) 0 ' pCi/week a l p h a  5 . 1 ~ 1 0 -  pCi/week b e t a  

-5 
0 p C i / m l  a l p h a  5 . 2 5 8 ~ 1 0  pCi/ml b e t a  

I 

Core Wing S tack  2 1 
(FE-45,46) 2.2x10- pCi/week a l p h a  4 .48~10-  pCi/week b e t a  

1 5  1 4  
2 .785~10-  pCi/ml a lpha  4.619~10- p C i / m l  b e t a  

3 Alpha Wing S t a c k  
(FE-51) 0 pCi/week a l p h a  1 . 2 ~ 1 0  - pCl/week b e t a  

0 p C i / m l  a l p h a  -Ci/ml b e t a  
1 1 5  

* 

Week ending: 12/10/71 

Vehicles:  

t 

The v e h i c l e s  were not  monitored by m e  t h i s  week because 
I was a t  work o n l y ' 2  days. 

F l o o r s  - h a l l s  C l a b s :  The f l o o r s  were monitored. 
w a s  found. 

N o  r a d i o a c t i v i t y  

Bench tops and s i n k s :  The bench tops and s i n k s  w e r e  monitored and 
were found t o  be f r e e  from r a d i o a c t i v e  
contamination. 

U s e  r e f e r e n c e  AEC 0524 concen t r a t ion  In uncon t ro l l ed  areas: 

Alpha 6x10-' C P / d  * Beta 3x10-" C i / m l  

JA& W&d* 
Slxto Maes tae 

Xc: TA-48 F i l e  
Roland J a l b e r  t 
H-1 Monitoring S e c t i o n  Fifg., . 



I 
. -  

And : 

FROM I 

SUBJECT: 

SYMBOL I 

1 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALlVORNlA 

LO. ALAMOO. NEW MUICO 8 7 B 4 4  

OFFICE MEMORANDUM 
TO James E. S a t t i z a h n ,  Group Leader, CNC-11 DATE: December 30, 1971 
Thru :b Carl Buckland, Leader, H-1 General  Monitoring S e c t i o n  

Dean D.  Meyer, Group Leader, H-1 ReviewdlLab CWn-l 5 

S i x t o  Maestas, H-1  General  Monitoring S e c t i o n  

H-1 WEEKLY SURVEY REPORT OF RADIOACTIVE CONTAMINATION FOR TA-48 

H- 1 

Week ending 12/10/71 

A i r  Sampling Resu l t s  : S t a r t i n g  12/3/71 (8:15AM), ending 1 2 / 1 0 / 7 1  ( 8  : 15AM) 

South Stack 2 1 
(FE-11,12,13) 2 . 4 ~ 1 0 -  pCi/week a l p h a  4 .19~10-  pCi/week b e t a  

1 5  - 14 
1 . 6 ~ 1 0 -  pCi/ml a l p h a  2. 7g3x10 pCi/ml b e t a  

North Stack 2 1 
(FE-15,16) 4 . 6 ~ 1 0 -  pCi/week a l p h a  8 . 4 5 ~ 1 0 -  pCi/week b e t a  

14 
3 .538~10-  pCi/ml a l p h a  6 . 5 ~ 1 0 -  pCi/ml b e t a  

-2 Hot C e l l  Stack 
(FE-38,40) 0 pCi/week a l p h a  1.58~10 pCi/week b e t a  

6 
0 F C i / m l  a l p h a  9.294~10-1 D C i / m l  b e t a  

I 
Core Wing S tack  - 2  
(FE-45,46) 3.2xlO uCi/week a l p h a  9 .  78x10-1 pCi/week b e t a  

2 .286~10- ' y C i / m l  a l p h a  6 . 9 8 6 ~ 1 0  
_14 

pCi/ml b e t a  

Alpha Wing S t a c k  3 
(FE-51) 0 pCl/waek a l p h a  5x10- . pCi/week beta 

1 5  

a 0 pCi'/ml 'alpha 6 .345~10-  p C l / m l  beta 
2 1, 

I 
Week ending: 

Vehiclee : 
i !  

!. 

, 

Floor s  - h a l l s  6 l a b s :  
': 

Bench tops  and s i n k s :  

Uee 

xc : 

r e f e r e n c e  AEC 0524 concentrat& In u n c o n t r o l l e d  areas : 
- 1 4  

Alpha 6x10 C i / d  Beta 3x10-l' C i / m l  

I ' *. 

TA-48 F i l e  I .  

a .  Roland J a l b e r t  
H-1 Monitoring S e c t i o n  Filj v'' ..i 

1 

Saxto Mae6 tae 



: \S ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS. N E W  MEXICO 875.14 

OFFICE MEMORANDUM 
DATE. 

TO : 3-1 General Monitoring Section File Jamary 6 , 1971 
Buckland, Section Leader 
D. Meysr, Group Leader, 5-1 

FROM : Alfredo Fernandez, E-1 General Xonitoring Section (TA-50) 

S U B J E C T .  XEEKLY REPORT - IEEK OF DECEMaER 21 - 25, 1970 

S Y M B O L  : H-1 

1. Stack Air Samples ALPHA BETA 
Stack $ dis/miri-m" yCi/ml dis/-n' 1 in-mj ;ICi/ml 

FE-I  

F E - I i  

FE-111 

-035 

-035 

* 000 

2. Room Air Count Averages 

3. 12/21 - 

4. 12/22 - 

5. 12/22 - 

1.577 x .lo-' .203 9.144 x 

1.577 x -172 7.748 x 

0 .021 9.459 10-l~ 

ALPHA 

pCi/ml 3 dis/n I in-m * 

.361 1.626 x 10-1 Room averages 

3.333 1.500 x High room - Pump House 12/21 

I?. R. Cape ( Z - m  and J.L. Scott (2-m) , Zia mechanical 
maintenance, serviced fans and electric motors. There was no 
contamination found on personnel or tools. 

( Z - w )  and -.- (Z-m) Zia fitters 
replaced packing in Pump GWTZ in Room 16. Contamination was 
widely spread and a request has been made to have floor area 
scrubbed and mopped. Contamination level up to 5,000 counts/min 
alpha. Area has been marked so personnel will not walk on it 
and spread contamination. Tools used were decontaminated by H-1 
Decontamination Lab and personnel were found free from contamination. 

George White, Zia fitter working on sludge pumps located il? LD-2 
Pump House. Tools used were contaminated but personnel found 
non-contaminated. 

6. 12/23 - -- and m w  (Z-oprah Zia fitters , continue work- 
ing on sludce pumps located in Pump House. The excessive sludge 
was hosed down the floor drain and tools used were washed and 
left in Pump House. Protective clothing used by fitters found 
contaminated (5,000 counts/min alpha) but personnel found free 
from contamination. j- 

: .- . i"i . -.-.-G, ..:.;; . /." <.%-. 
{. .<r.='.-;. ----. &--'- - ,- 

AF/tcb 
Xc: TA-50 File 

C. W. Christenson, H-7 
Wilbur Korkman, H-1 
File thru C. Blackwell, 3-1 

Alfredo Fernandez 





L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS. NEW MEXICO 87544 

QFFlCE MEMORANDUM 

T O  : E-1 General M0nitorir.g Sec t ion  F i l e  
. Thru :@arl Buckland, Leader 

DATE: January 29, 1971 
- 

And 

FROM : h l f r e d o  Fernandez, ii-1 General Monitorin5 Sec t ion  (TA-50) 

ii:&Efan D.  Meyer, Group Zeader, 2-1 
1 

S U B J E C T :  WEEKLY FSGOIIT - WEEK OF JAXJARY 4 - 8 ,  1971 

S Y M B O L  : H - 1  

1. Stack A i r  Samples 
ALDF-A BETA 

3 p C i / m l  Stack f dis/min-m3 pci /ml  d i  s / m i  n-m 

€E-I -018 8.108 x .146 6.577 x 

FE-I1 -035 1.577 x -174 7.838 x la-'* 
FE-I11 .043 1.937 x -063 2.838 x 

2. Room A i r  Count Average and High Room 

ALPHA 

dis/min-m3 L C i / m l  

.259 

7 -037 

1.167 x lo-'  3R00m Average 

3.169 x 10-12Highest room - Rm. 16 - 1/8/71 

3. 1/4 - .Contaminated floor area i n  Room 16 mopped by TA-'50 Z i a  personnel.  

Contamination remaining below t o l e r a n c e  and no s w i p e .  

AF/tCS 

X c :  TA-50 F i l e  

7 .  

C. W. Chris tenson,  H-7 
Wilbur Workman, ' H - 1  . . 

F i l e  t h r u  C. Blackwell 



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

TO : 2-1 General Monitoring Sec t ion  F i l e  DATE: Ganuary 29 , 1971 t') 
r' In, -11 L . $ C a r l  Buckland, Sec t ion  Leader 
And 

FROM : Alf reeo  Fernandez, H - 1  General Nonitor ing Sec t ion  (TA-50) 

& k f f a n  5 .  Meyer, Group Leader, E-1 

SUBJECT: KEEKLY liEPORT - WEEK OF JAIXiARY 11- 15, 1971 

SYMBOL : E-1 

1. Stack  A i r  Samples: 

ALTHA BETA 

pCi/ml 3 Stack ' dis/min-ms pci/rnI d i  s /min-m 

FE- I  - 0  49 2.237 10-l~ -278 1.252 x 

FE-I1 .028 1.261 x .250 1.126 x 

FE-I11 -000 000 -056 2.253 x 

2. Room A i r  Count Average and Highest Room 

ALPHA 

.333 1.500 x ROOT, Average 

1.852 8.342 x 10-1 Highest  - Room 116, 1/13/71 

3. 1/12 - H.W. Paschke, (Z-1 Z i a  e l e c t r i c i a n ,  worked on s e c t i o n a l  
va lve  i n  LD-2 Pump House. 
or  t o o l s .  

N o  contamination found on personnel  

4. 1/14 - E r n e s t  Garcia  (Z-?)  and B.T. Hagman ( Z - w ) ,  Z i a  f i t t e r s  worked 
i n  LD-2 Pump House on s e c t i o n a l  va lve .  No contamination on 
personnel  o r  t o o l s .  

5. 1/15 - Hezzie L. Gibson ( Z - m  and Roman O r t i z  (Z-w) Zia mechanical 
Maintenance Sec t ion ,  rep laced  air  l i n e  t h a t  j o i n s  conpressor  
t o  s t o r a g e  tank,  C o m p r e s s o r  #AC-3, l o c a t e d  i n  Room 16. There 
was no contamination found on personnel  o r  t o o l s .  

AF/tcb 

X c :  TA-50 F i l e  
C. W. Chris tenson ,  H-7 
Wilbur Wor'man, H - 1  
F i l e  t h r u  C.  Blackwell ,  E-1 



1 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

TO : 3-1 General Monitorin? Sec t ion  F i l e  DATE: PIay 23, 1971 

Thru :iJ'TFarl Buckland, Leader 
And E m f a n  D. Xeyer, Group Leader, Fi-1 Revi@wed/hb Counsel 

FROM : Alfredo Fernandez, X-1 General Monitoring Sec t ion  (TA-50)  

c* 

S U B J E C T :  W?EICf =PORT - WE3X CF J U N E  7 - 11, 1 9 7 1  

SYMBOL : H-1  

1. Stack A i r  Samples: 

ALPH?i BSTA 

Stack $ d i  s/m.in-m3 pCi/nl dis/min-m3 pCi/nl 

FE-I -052 2.342 x 1.697 7.644 10-l~ 

FE-I1 .012 5.405 10-l~ .977 4.401 x 

FE-I11 -000 0 -450  2.027 x 

2. Room A i r  Count Average & Highest  Room Count: 

ALPHA BETA 

dis/nin-m pCi/ml dis/min-m3 pCi/ml 

Room Average - .814 3.663 x 6.740 3.033 x lo-'' 

High Alpha - 3.703 ' 1.666 x lo-'' (Room 16, 6/91 

High B e t a  - (Room 16, 6/81 69.740 3.138 x lo-' '  

3. 6/7 - C. Cape and J. S c o t t ,  Z i a  mechanical maintenance se rv iced  the  
compressors i n  Rooms 30, 16  and t h e  Pump h'ouse. 
w e r e  found f r e e  from r a d i o a c t i v e  contamination. 

PersonEel and t o o l s  

6/7 - A. Cantu and L. B l e a ,  Z i a  e l e c t r i c i a n s  rep laced  t h e  l i g h t s  i n  
Room 24. Personnel  and t o o l s  were found f r e e  from r a d i o a c t i v e  
contaminat ion.  

Alfredo Fernandez 
AF/tcb 

X c :  C. W. Chris tenson ,  H-7 
Dale Rankins, H-1 
H-1 F i l e  a t  TA-50 
F i l e  t h r u  C. Blackwell ,  E-1  -.#&--- f --. 

&'"" -- .- - - 



1 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 0 7 5 4 A  

OFFICE MEMORANDUM 

TO : E-1 General Konitor ing Sectior.  F i l e  

Thru . Y C a r l  Buckland, Leader 
And 

-[;A 

: 'Dean D. Meyer, Group Leader, H - 1  

June 2 ,  1971 DATE: 

1. Stack A i r  Samples: 

ALPHA BETA 

? C i / m l  3 Stack % dis/min-m3 pCi/ml dis/min-m 

FE-I -016 7.207 x -511 2.302 x 

FE-I1 .026 1 .171  x -337 1.518 x 10-l~ 

FE-III  .016 7.207 x -198 8.919 x 

2. Room A i r  Count Average & Highest Roon Count: 

ALPFA BETA 

3 pCi/ml dis/min-m p C i / m l  dis/min-m 

Room Average - -259 1.167 x 2.037 9.176 x 10-13 

High Alpha - 1.111 5.005 x 10-1 (Room 16  - 5/21) 

High B e t a  -. (Room 24 - 5/18) 3.370 1.518 x 

3 .  5/21 - James Mantonya, Z i a  f i t t e r ,  re-packed s l u d e  pumps #PWA-4 & #PWA-5 
l o c a t e d  i n  Room 16. 
tools used w e r e  decontaminated by H-1 Decontamination L a b .  Contamination 
w a s  n o t  spread and personnel  were free f r o m  contamination. 

P l a s t i c  s h e e t i n g  w a s  p l aced  on t h e  f l o o r  and the 

X c :  C.  W. Chris tenson ,  H-7 
D a l e  Hankins, H-1  
H - 1  F i l e  a t  TA-50 
F i l e  t h r u  C.  Blackwell ,  E-1 



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

T O  : H - 1  General Monitoring Sec t ion  F i l e  

Thru : / / > C a r l  Bucklami. Leader 
c‘?! 

june 9 ,  1971  DATE: 

&id : ‘ Dean E. Ivleyer, Group Leader, E-1 CdrfY 
’ Alfredo Fernandez, H - 1  General Monitoring Sect ion (TA-50) 

I Reviewdhb CoLinsl 

SUBJECT: WEEKLY REPORT - WEEK 05’ &LAY 24 - 28, 1971 

SYMBOL : H-1 

1. Stack A i r  Smples :  
ALPHA BETA 

gCi/ml 3 Stack  # d i  s/;r,in-m gCi/ml d i  s/min-m 

FE-I .034 1.532 x -064 , 2.883 x 

’ FE-I1 1.187 5.347 x -180 8.108 x 

FE-I11 .006 2.703 x lo-’’ -052 2.342 x 

3 

2.  Room A i r  Count Average & Hiyhest  Room Count: 

ALPHA BETA 

dis/min-m p C i / m l  d i  s /min-m p C i / m l  

Room Average - -519 2.338 x 3.074 1.385 x lo-’’ 
High Alpha - 2.222 1.000 x 1 0 - ” ( R o o m  16, 5/28) 

High B e t a  - (Room 16, 5/27) 12.889 5.806 x 

3. 5/25 - Two 55-gallon drums con ta in ing  i t e m s  contaminated with t r i t i u m  w e r e  
f i l l e d  with h o t  a spha l t .  This w a s  done by Ralph Ward and J e f f r e y  Wanner, 
H-7 personnel.  
tritium detec ted .  A DC, Wodel 200, t r i t i u m  s n i f f e r ,  P / N  189070 w a s  used. 

The o p e r a t i o n  w a s  monitored and there w a s  no escape of 

4. 5/27 - A r eco rde r  w a s  removed from Room 130 and w i l l  be taken t o  CX3-7 
shop a t  DP W e s t  f o r  modif icat ion.  This i t e m  w a s  checked and taqged for 
Frank Southard, (2%-7. 

5. 5/27 - Checked and tasged v e h i c l e  $E-27456 €or  H-7 f o r  repair a t  Z i a  
shop. 

AF/tcb 

X c :  C. W. Chris tenson,  E-7 
Dale Hankins, H-1  
H-1  F i l e  a t  TA-50 
F i l e  t h r u  C. Blackwell, H-1  

JZ, i- -- 

f? 



1, ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO a7544 
UNIVERSITY OF CALIFORNIA 

OFFlCE MEMORANDUM 

TO : E-1 General Monitoring Sec t ion  F i l e  
Thru ~ : a  C a r l  Suckland, Leader 
And Gean D. Meyer, Group Leader 5-1 A,'I:%J 'f; 

SYMBOL : E - l  

1. Staclk A i r  Sxnples: 
ALPEq EE+A ~~ ~ - 

Stack +! dis/min-m- pCi/ml dis/min-m' v C i / m l  

FE-I .052 2.342 x 10- 1.697 7.644 x 10-13 
-977  4.401 x 

FE-I11 IO00 -003 -450 2.027 x 

14 

€E-I1 -012 5.405 x 10-15 

2 .  Room A i r  Count Average & Highest Room Count: 

ALPiZR BETA 

pCi/ml J( d i  s/nin-m pCi/ml dis/min-m 

Room Average - .630 2.838 x 1.889 8.509 x 

High Alpha - 2.963 1.335 x (Room 16,6/2) 

High B e t a  - (Room 116 5, 6/41 4. 481 2.018 x 

3. 6/2 - There w e r e  four  (4)  s p o t s  founl! contaminated i n  Room 16. D i r e c t  
The f l o o r  area i n  Room 16 was moped and reading w a s  10,000 c/m alpha. 

b u i l d i n g  t o l e r a n c e  on 6/4. 
. scrubbed by Z i a  j a n i t o r i a l  personnel  and w a s  found t o  be less  than  

Alfredo Fernandez 

XC: C. W. Chris tenson,  E-7 
D a l e  Hankins, Z - 1  
E-1 F i l e  a t  TA-50 
F i l e  t h r u  C. Blackwell ,  3-1 //-' ,L+ -7 



I A L A M O S  S C l E i v T l F l C  ~ & E l L d A l b k Y  
UN IVERSITY O F  C A L I  FOSN 1 A 

LO8 ALAMOS NEW MEXICO 87544 
. 

OFFICE MEMORANDUM 

TO : 2-1 General Xonitoring Sec t ion  F i l e  
T h r u  : @ ] C a r l  Buckland ,Leader 
And : Dean D. Meyer, Group Leader, H - 1  

FROM : J. B. Garc ia ,  H - 1  General Monitoring Sec t ion  (TA-50) Reviewed/LabCounsel / 
S U B J E C T :  WTEiGY REPORT - WEEK OF J U N E  14-. 18, 1971 

SYMBOL : E-1 

1. Stack A i r  Samples: 

ALPHA 

Stack IC dis/min-m3 . u C i / m l  

FE- I .013 5.85 x 1 0 - l ~  

'. FE-I1 .041 - 1.845 x 1 0 - l ~  

' FE-I11 .ooo .ooo 

2. Room A i r  Count Average & Highest Room Count: 

ALPHA 

dis/min-m3 v C i / m l  

Rooin Average - 1.074 4.833 x 

€iigh Alpha - 3.703 1.666 x 
High B e t a  - (Room 16 ,  6/14) 

! 

BETA 

dis/min-m3 ? C i / m l  

1.970 8.865 x 

1.281 5.764 x 

.099 4.450 x 

BETA 

> C i / i n l  3 dis/min-m 

7.111 3.199 x 

(Room 16 , 6/14) .. 
56.888 2.560 x lo-'' 

3. 6/16 - L.E. M i l l s  and A.R. Mutschler from Z i a  mechanical maintenance 
worked on compressors i n  Room 30 and t h e  Pump House. Tools and persofinel 
w e r e  found f r e e  from r a d i o a c t i v e  contamination. 

6/17 - I n  Room 116-B t h e  f l o o r  area i n  t h e  v i c i n i % y  of t h e  f l o o r  drains 
r ead  500 counts/min alpha: 

6/18 - H.W. Davis and W.D. Long, Z i a  e l e c t r i c i a n s  worked i n  Room 16 (west) 
June 16 through June 18. Also,  Z i a  j a n i t o r i a l  personnel  c leaned s p i i l s  
i n  Room 16 (east) and t h e  Pump House. Tools and personnel  w e r e  found f r e e  
from r a d i o a c t i v e  contamination. 

JBG/ t c b 
X c :  C. W. Chris tenson,  H-7 

D a l e  Hankins, H-1  
H - 1  F i l e  a t  TA-50 
F i l e  t h r u  C. Blackwell ,  H - l & P  



ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALlFORNiA 

LO5 ALAMOS. NEW MEXICO 87544 

OFF!CE MEMORANDUM 
DATE: 3Uly 13, i971 

TO : H - 1  General  Nonitor in9 Sec t ion  F i l e  

Thru d $ C a r l  BucklaEd, Leader 

FROM : Alfredo Fernandez, H-1  General  Konitor ing Sec t ion  (TA-50) 

/f-s 

And . . I . Dean D. Meyer, Group Leader,  H-1 
R&wed/\ab counsel 

SUBJECT:  WEEiGY REPORT - LEEK OF JUNE 28 - JUYf 2 ,  1371 

SYMBOL : 3-1 

1. Stack A i r  Smples: 

ALP% BETA 

yCi/ml 3 Stack + d i s /ini n -m gCi/zd dis/inin-m 3 

FE-I -018 8 .1  x 1 O - l ’  .317 1 . 4  1 0 - l ~  

FE- I I -018 8 .1  x -183 8.2 1 0 - l ~  

F E - I 1 1  .091 4.1 1 0 - l ~  -131 5.9 10-l~ 

2. Room A i r  Count Average & Highest  Room Count: 

ALPFA BETA 

I ; C i / m l  dis/min-m3 y C i / n l  3 dis/min-n 

Room Average - .3 1 . 4  1 0 - l ~  1.1 5.0 1 0 - l ~  

High Alpha - 2.4 1.1 x 10-12 (7/1, Room 16) 

High B e t a  - (7/1, Roon 16)  8.7 3.9 x 10- l2  

3. 6/28 - 6/30 - Z i a  e l e c t r i c i a n s  wired a i r  cond i t ione r .  This i s  a new 
i n s t a l l a t i o n  and non-contaminated. 

4.  6/30 - Room 60-A was mopped apd scrubed by Z i a  TA-50 j a n i t o r s .  . .  

AF/tcb 

Xc: C. W. Chris tenson,  E-7 
D a l e  Sankins ,  H-1  
Alfredo Fernandez (TA-50) 
F i l e  t h r u  C. Blackxel l  &-/”* 7 

‘.r;;.--M &--% 
Alfredo Fernandez _I 



I ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO a7544 
UNIVERSITY OF CALIFORNIA 

OFFICE MEMORANDUM 

: H-1  General I-Ionitoring Section File DATE: Zuly 27, 1971 

: 5bean D. iuleyer, G~OUP ~ea~ier, s-1 

TO 

Thru : 4Carl Buckland, Leader 
And 

F R O M  : Alfredo Fernandez, E-1 Ger.eral ?4onitoring Section (“A-50) 

SUBJECT. ~EE:(LY E P c m  - WEEK OF JULY 12 - 16, 1971 

SYMBOL : H-1 

1. Stack Air Smples: 
ALPXA BETA 

Stack W dis/min-m3 pCi/n?l dis/min-m3 sCi/ml 
FZ-I .007 3.2 x 10-l~ -513 2.3 10-l~ 

FE-I1 -000 0 1.035 4.7 10-l~ 

FE-I11 .002 0 -459 2.1 1 0 - l ~  

2. Room Air Count Average & Highest Room Count: 

ALPHA BETA 

dis/min-m3 pCi/ml dis/min-m3 pCi/ml 

Room Average - -741 . . 3.3 x 10-l~ 3.48 1.6 x 10-l’ 

High Alpha - 3.704 1.7 x (Room 116B, 7/12) 

High Beta - (Zoom 16, 7/13) 70.96 3.2 x 10-l’ 

3. 7/14 - Area surrounding the grit chamber was found to be contaminated 
with 10,000 counts/min alpha and 10 mR/n beta+gamma. 
and cleaned by and -of Group H-7. Contamination remaining 
is below building tolerance. 

The area was mopped 

&--&7 
Alfredo Fernandez 

AF/tcb 

Xc: C. W. Christenson, E-7 
Dale Hankins, I%-1 
Alfredo Fernandez, H-1 (TA-50) 
File thru C. Blackwell ,:.>-.<>/ > 

_, 



’ T ALAMOS SCIENTIFIC LABORATOFZY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
DATE: 

TO : 3-1 General iblonitoring Sec t ion  Pile A ~ q u s t  3,  1971 

Thru 

FROM : Alfredo Fernandez , E i - 1  General Honi tc r ing  Sec t ion  (TA-50) 

: 11‘‘ C a r l  Buckland, Leader 
And : 3Dean D. Keyer, Group Leader, 3-1 R ~ i e w d L a b  Counsel 

SUBJECT. NEEKLY %PORT - WEEK O F  J U L Y  5 - 9, 1971 

SYMBOL : E-1 

1. Stack A i r  Samples: 

&PEA BETA 
Stack # d i s /n ’  in-mj hCi/ml dis/min-n’ K C i / m l  

FE-I .ooo .ooo .203 9.1 1 0 - l ~  

FE-I1 .016 7.2 1 0 - l ~  -167 7.5 x 

FE-111 - 0 3 3  1.5 1 0 - l ~  .118 5.3 10-l~ 

2 .  Room A i r  Count Average & Highest Room Count: 

ALPHA BETA 
dis/min-m’ 9 C i / n l  dis/min-m’ pFi/ml 

Room Average - .8 3.7 x 10-l~ 2.3 1.0 x 10-l2 

High Alpha 5.3 2 .4  x (Rn.  16 ,  7/81 

High Beta (Rm. 16 ,  7/8) 11.0 5.0 x lo-’* 

3 .  7/6 - 
excessive s ludge.  F u l l  p r o t e c t i v e  c l o t h i n g  w a s  worn, inc luding  f u l l -  
f a c e  mask. Outer garments were found contaminated wi th  10,000 count/min 
a lpha .  Contaxinat ion w a s  contained around g r i t  chamber a r e a  (Room 1 6 ) .  

7/7 - a-, H-7, went i n  t o  t h e  g r i t  chamber tank  t o  sho r t en  
t h e  chain on t h e  g r i t  p ickup assembly. This  j o b  w a s  very messy and 
f u l l  p r o t e c t i v e  c l o t h i n g  w a s  worn inc lud ing  f u l l - f a c e  mask. Contamination 
found or? o u t e r  garment was 10,000 counts/min a lpha .  The area surrounding 
t h e  g r i t  chamber w a s  found t o  be contan ina ted  and was hosed down 
immediately a f t e r  t h e  j o b  w a s  completed. 

7/8 ---nd --, E-7, mopged and hosed down t h e  area 
around g r i t  chamber. Contamination r ena in ing  i s  below bu i ld ing  to l e rance .  

-_ E-7, went i n  t o  t h e  g r i t  chamber tank t o  c lean  o u t  

4. 

5. 

AF/tcb 

Xc: C. W. Chr i s tenson ,  H-7 
D a l e  Hankins 
Alfredo Fernandez (TA-50) -. . 
F i l e  t h r u  C. Blackwell ---;---/ 

_.c - __  - -  
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I . ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFlCE MEMORANDUM 

August 11, 1971 DATE: 
TO : 5-1 General Konitor ing Sec t ion  P i l e  

Thru :‘.d C a r l  Buckland, Leader 
i‘l 

’ Alfredo Fernandez, H - 1  General  Xonitoring S e c t i o n  (TA-50) Pub\iclyR#aszasz~~ And : /Dean D. >!eyer, Group Leader, €3-1 RwiewdLab C O u W  

SUBJECT: WEEKLY -WPOX‘T - WEEK GF JULY 19 - 20, 1971 

S Y M B O L  : ~ - 1  

1. Stack A i r  Samples: 

ALFEA BETA 
Stack $ dis/min-n7 pCi/ml dis/nin-n’ gCi/ml 

FE-I -021 9.5 1 0 - l ~  N o t  Avai lable  

FE-I1 -014 6.3 x lo-’’ 
FE-I11 .028 1 . 3  x 1 O - ’ L  

I ,  II 

I, I ,  

2. Eoom A i r  Count Average & Zighest  Room Count: 

ALPHA BETA 

dis/min-n F;.Ci/ml dis/min-m3 p C i / m l  

Room Average - -667 3.0 1 0 - l ~  2.0 9.0 10-l~ 

High Alpha - 
High B e t a  - 

2.963 1.3 x 10-l‘ (Xm. 16,  7/19) 

(h. 16 ,  7/20) 10.222 4.5 x 

3. 7/20 - 7/21 - F i l a d e l f i o  Romero and Elepio Naestas se rv iced  a i r  com- 
pressors and motorized valves. This  work i s  for  Z i a  mechanical 
maintenance departnent .  Personnel and tools w e r e  found free from 
contamination. 

* 3 & = - - ~ s  
Alfredo Fernandez 

X c :  C. W. Chris tenson,  E-7 
D a l e  Hankins, H-1 
Alfredo Fernandez, H-1 (TA-5C) 
File tnru C. Blackwell d .- - 



I ALAMOS ‘SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFKE MEMORANDUM 

A i u g u s t  17  , 1971  DATE: 
T O  : . E - 1  General X o n i t o r i n g  Section F i l e  

Thru ,:,v-‘C. D. B l a c k d e l l ,  A l t .  L e a d e r  
1 &ff. 

t>,- 

And .K: D e a n  D. Meyer, G r o E p  L e a e e r ,  H-1 e8h?,! 
i 

FROM : J. 3. Garcia, H-1 G e c e r a l  X o n i t o r i n q  Section 

SUBJECT: 97EEKLY E P O X T  - WEZK OF J U L Y  26 - 30, 1 9 7 1  

SYMBOL : 5-1 

1. Stack  A i r  Samples: 

S tack  + 
FE-I 

FE-I1 

F E - I 1 1  

- 0 2 1  9.5 10-l~ 

.014 6.3 10-l~ 

-028 1.3 10-l~ 

.!I34 1.5 10-l~ 

-034 1.5 10-l~ 

-014 6.3 10-l~ 

2. Room A i r  C o u n t  A v e r a g e  & H i g h e s t  Room C o u n t  

ALPXA BETA 
d i s / m i n - m j  S C i / m l  dis/m- --_ p C i / m l  

Room A v e r a g e  - .975 4.39 x 2.00 9.0 10-l~ 

H i g h  A l p h a  .488 2.196 x (7/28 , Room ‘123-24) 

H i g h  B e t a  
’ >  

(7/29, Room 123-A) -918  4.131 x 

J B G / t c b  

Xc :  C. W. C h r i s t e n s o n ,  H-7 
D a l e  Hankins, H-1 
A l f r e d 0  Fernandez, H-1  (TA-50) 
F i l e  th ru  C. B u c k l a n d  



I 

I ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

TO : E-1 General Monitoring Sec t ion  F i l e  DATE: August 2 0 ,  1971 
,<p --' Tnru tr C. D. Blackwell ,  A l t .  Ldr., 3-1 General Monitoring Sec t ion  

And : Dean D. Meyer, Group Leader, E-1 kd%; Reviewsd/Lab Counsei 

FROM : J .  B. Garc ia ,  H-1 General Konitor ing Sec t ion  

SUBJECT: PEElKLY REPORT - WESK OF AL'GUS'T 2 - 6 ,  1971 

SYMBOL : fi-1 

1. Stack A i r  S a p l e s :  

U P  E-A BETA 

pCi/ml 3 Stack dis/min-m3 L c i / m l  dis/min-m 

FE-I -034 1 .5  10-l~ -051 2.3 10-l~ 

FE-I1 -021 9.5 10-l~ -026  1.1 10-l~ 

FE-I11 -007 3 . 1  10-l~ -013 5.9 10-l~ 

2. Room A i r  Count Average & Highest Room Count: 

ALPHA SETA 

dis/min-m3 p C i / m l  dis/min-m3 gCi/ml 

Room Average - 1.00 4.5 10-l~ 3.39 1.53 x 

High Alpha - 
High B e t a  - 

-068 3.06 x (8/5, Room 123-A)  

(8/5 - Room 16)  2.36 1.06 x 

3. 8/2 - Mercury showed up i n  incoming l i n e  i n  Room 16. 
L. b H-7. 

500 counts/min a lpha  contamination. 

This was siphoned by 
500 counts/min a lpha  contamination o n b o o t i e s  only.  

4. 8/3 - Floor  i n  t h e  v i c i n i t y  of t h e  d r a i n s  i n  Room 116-B had approximately 

5. 8/4 - 5,000 counts/min and 10 nR/h i n s i d e  and i n  t h e  v i c i n i t y  of t h e  south  
This area w a s  c leaned by k- of H-7 on August 4. d r a i n  i n  Room 116-B. 

Contamination w a s  brought down t o  below bu i ld ing  to l e rance .  

6. 8/6 - L e s s  t han  500 counts/min around g r i t  chamber and pump i n  Room 1 6  ( w e s t ) .  

7. 8/6 - Room 16 (east) - 1,000 co;znts/min i n  t h e  v i c i n i t y  of t h e  d r a i n  a r e a  
n e a r  t h e  ion  exchange tank. This a r e a  w a s  c leaned by H-7 personnel  on 
August 6. Contamination w a s  brought down t o  below allowed to l e rances .  

. 

JBG/tcb 

X c :  C. W. Chr i s tenson ,  H-7 
Alfredo Fernandez, E-1 
D a l e  Hankins, H - 1  
File t h r u  C. Buckland 13: 



I . ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW M E X I C O  a7544 
UNIVERSITY OF CALIFORNIA 

OFFICE MEMORANDUM 

TO : H-1 General I*Ionitoring Section DATE: Aagust 25, 1971 

Thru 
And 

- P-?$arl Buckland , Leader iv hean D. Neyer, GJCOU~ Leader, 5-1 b'fq P t  

: J. B. Garcia, E-1 General Xonitoring Section 

'JP? 

S U B J E C T :  hXZKLY REPORT - WEZK OF AUGUST 9 - 13, 1971 

SYMBOL : H-1 

1. Stack Air Samples: 

ALPHA 

Stack # dis/min-m3 pCi/ml 

FE-I -034 1.5 x 10-l~ 

ff.d 
Publicly Releasable 

BETA 

dis/nin-m &i/ml 

.751 3.4 10-l~ 

8.1 x 1 0 - l ~  FE-I1 -007 3.1 10-l~ .182 

FE-I11 .007 3.1 10-l~ :151- 6.8 x 

2. Room Air Count Average & Highest Room Count: 

ALPHA BETA 

di s/min-m pCi/ml dis/min-m3 pCi/ml 

Room Average - .628 2.8 10-l~ 1.75 7.8 10-l~ 

High Beta - (8/9, Room 123-A) 1.05 4.7 x 1 0 - ~ 3  
High Alpha - -548 2.5 x (8/9, Room 123-A) 

3. 8/11 - Approximately 500 counts/nin alpha around drain near feeder in 
Room 116. 

8/12 - Approximately 500 counts/min alpha around grit chamber in Room 16 
(west). 

5. 8/13 - 500 counts/min alpha in the vicinity of the drains in Room 116-B. 

6. 8/13 - 5,000 counts/min around the south drain in Room 116-B. This was 
cleaned by 6 .  Baca, H-7, on August 13 and brought down to below building 
tolerances. 

4. 

JBG/tcb 
Xc: C. W. Christenson, H-7 

Alfredo Fernandez, H-1 

File thru C. Blackwell f,pxd' 

Dale Hankins, H-1 _.-= 

-2 



i ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 

TO ’ E-1 General Monitoring Sec t ion  F i l e  
Thru &&ilrl Buckland , Sec t ion  Leader 
And : Sean D. Xeyer, G r o q  Leader,  H-l#&lvi  

FROM : 2. E. Garc ia ,  5-1 General Xonitoring Sec t ion  

SYMBOL : ~ - 1  

Alpha 

Stack d/m/m3 pCi/ml 
FEI- -048 2 . 1  10-14 
FE II- .035 1.6 10-l4 
FE III- -014 6.3 x 10-15 

2. Room A i r  Count Average and t h e  Highest Room Count: 

Beta 

d/m/m3 
-485 

pCi/ml 
2 .1  10-13 

.255 1.1 10-13 
-109 4.9 x 10-14 

Alpha Beta 
d/m/m3 ; ICi /ml  d/m /m3 

Room Average- 1.18 5.3 10-13 - -  3.00 

- 

High Alpha- .740 3.3 x 10-13 (8/19 Room 123-A) 
Hign B e t a -  (8/19 Room 123-A) 1.66 7.4 10-13 

3. 8/16- Approximately 500 c/n a lpha  i n  t h e  v i c i n i t y  of t h e  d ra ins  i n  Room 116-B. 
Also 5,000 c/m i n  and around t h e  south d r a i n  i n  115-B. This  was cleaned by G. 
Baca, H-7 on 8/17 and w a s  brought down t o  below a l l o w a b l e  to l e rances .  

4. 8/17- J. R. Dion Z# -, ENG-4, and W. Lenrer  ZS -, Z i a  Xain temnce ,  d i d  
work on t h e  leak ing  pimps i n  t h e  Pump House. Personnel  and t o o l s  were monitored 
and found f r e e  from r a d i o a c t i v e  contamination. 

5. 8/18-Bi-Weekly survey of floors, hoods, and benchtops i n  rooms 123-k, 130, 131, 
and hallways found,zo  presence of r ad ioac t ive  contamination. 

JBG/nr 
X c :  .C. W. Chris tenson,  Ii-7 

Alfred0 Fernandez, H-1 
D a l e  Iiankins, H-1 
F i l e  through C.  Blackwell  -:’ i I -- 

I 



' ; ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

TO : E-1 General Noniror ing Sec t ion  F i l e  
Thru : 
And : Dean D .  Meyer, Group Leader,  H-1 

ci);;Carl Buckland , Leader 

FROM : J .  B .  Garica, H - 1  General  Monitoring Sec t ion  

S U B J E C T :  WEEKLY REPORT - VEEK OF AUGUST 23 - 27,1971 

SYMBOL : H-1 

1. Stack  A i r  Samples: 

ALPHA 

-- Stack $ d i s  /min/-m' pCi/ml 

FE-I1 .ooo ,000 
FE-I11 .ooo .ooo 

FE-I .020 -9.0 x 1 0 - l ~  

2. Room A i r  Count Average & Highest  Room Count: 

ALPHA 
dis/min/-m3 > C i / m l  

Room Average - 1.03 4.6 x 1 0 - l ~  

High Alpha: 1.09 ' 4.9 x 10-l~ 

High B e t a :  (8/24 Room 123-A) 

DATE: Seiteinber 10,1971 

ReYieWlLab Ccunsel 

BETA 

ciis /min-in bCi/ml 

.170 7.6 x 10-l~ 

. 0 7 1 ,  3 .1  x 10-l~ 

.041  1 . 8  x lo-'' 

BETA 
dis/min/-m3 . Fci/ml 

2.22 9.9 x 10-l~ 

(5/24 Room 123-A) 

2.81 1.3 x lo-' ' 

3 .  8/23 I n  rooia 116-B t h e  f l o o r  area i n  t h e  v i c i n i t y  of t h e  f l o o r  d r a i n s  

r ead  500c/m a lpha  

8/24 Weekly survey of rooms 123-A, 130, 131 and hal lways,  found 

t h a t  t h e s e  f l o o r s  w e r e  f r e e  from r a d i o a c t i v e  contamination. 

8/26 Room 116 had 500 c /m i n  t h e  v i c i n i t y  of t h e  d r a i n  near  t h e  f eede r .  

8/26 J. $1. Montoya, Z l m ,  Z i a  f i t t e r  repzcked s ludge  pumps i n  

room 16. Personnel  and t o o l s  w e r e  found f r e e  from r a d i o a c t i v e  contamination. 

8/27 J. L. S c o t t  Z B m a n d  J. R. Roybal Z#-from Zia Maintenance 

checked compressor i n  Pump House - Personnel  and t o o l s  w e r e  found 

- 
C r L  

f ree  f r o n  r a d i o a c t i v e  contamination. 
, =  

J. B -  Ga*cia 
JBG/ j f h  

X c :  C .  W. Chris tenson ,  H-7 
Alf redo  Fernandez, H-1 

F i l e  t h r u  C .  Blackwell  -<&% D a l e  Hankins, H - 1  ,;j7 -; 



ABOVE LASL GUIDE NUMBER AIR COUNT REPORT 

; 3 .<, -~ B 
- .: " - 2  ATTN : I DATE =. 

Please  list the names of all personnel  who worked i n  t h i s  room 
on t h i s  day and t h e  p robab le  cause for t h i s  high a i r b o r n e  
contaminat ion ,  

PERSONNEL ILWOLVED : 
. A &  

PROBAELE CAUSE FOR HIGH AIRBORNE CONTAMINATION: 
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LO LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, N E W  MEXICO 87544 

OFFICE MEMORANDUM 
T O  : H - 1  General  Wonitoring Sec t ion  F i l e  
Thru @yCarl Buckland , Leader 

DATE: Septeaber  15,1971 

Reviev\led/Lab C a n s 1  And : 'Dean D.  >feyer, Group Leeder,  H-1 

FROM : Alfredo Fernandez, H-1  General  Xonitor ing Sec t ion  (TA-50.) 

S U B J E C T :  XEEKLY REPORT - WEER OF AUGUST 30 - SEPTENBER 3 ,  1971 

S Y M B O L :  H - 1  

1. Stack  A i r  Samples: 

A T . P U  BETA 

Stack  ii dis/min-rn3 gCi/ml d i s / n i n  rn' yCi/ml 

FE-I .036 1 .6  x 1 0 - l ~  .283 1.3 X 

FE-I1 .024 1.1 x 1 0 - l ~  .155 , 7 . 0  x 

FE-I11 .012 5.4 x 1 0 - l ~  .070 3 .2  x 1 0 - l ~  

2.  Room Count Average and Highest Room Count: 

BETA - ALPLA 

d i s  /min/-m3 p C i / m l  dis/min/-m3 pCi/ml 

Room Average 1.04 4.7 x 10-l~ 2.81 1.3 x lo-'' 
High Alpha 3.70 1 .7  10-l' (Pump House 9/2)  

High Beta (Pump House 9/2) 9.96 - 4.5 x 1o-I' 

3. G.  T .  Brown Z l - " B a  and H. W. Davis Z8- Zia e l e c t r i c i a n s  

worked on new a i r  condi toning job on 8/30, 9/2,  and 9/3. 

N o  contamination. 

AF/jfh 

X c :  TA-50 F i l e  



IC slAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 8 7 5 A 4  

OFFICE MEMORANOLIM 
TO : H-1 General  Xonitor ing Sec t ion  F i l e  DATE: Septeaber  23,1971 
Thru : Carl Buckland, Leader 
And : Dean D.  Yeyer, Group Leader E-1 .dd*k 

'I 1 
FROM :%iTlfredo Fernandez , E-1 General Xonitor ing Sec t ion  (TA-50) 

SUBJECT: WEEKLY REPORT WEEK OF SEPTEXBER 6 - SEPTEHBER 1 0 , 1 9 7 1  

SYMBOL: H-1 

1. S tack  a i r  Samples : 

ALPHA BETA 

S tack  $ dis/min-m' pCi/ml d i s  /inin-m pCi/ml 

FE-I -057 2.6 x lo-''' . .346 1 .6  x 1 0 - l ~  

FE-111 .008 3 .6  x 10-l~ .078 3.5 x 1 0 - l ~  

FE-I1 .049 2.2 x .150 6.8 x 

2. Room Count Average and Highest  Room Count: 

ALPHA BETA 

d i  s /nin-n )! C i / m l  d i s  /min-m3 yCi/ml 

Room Average 2.07 9.3 ~ 1 0 - l ~  2.41 1.1 x 10-l2 

High B e t a  (9/7/71 Room 16) 31.74 1.4 x 10-l1 

High Alpha 46.41 2 .1  x 10-l1 (9 /7 /71  Room 16) 

3 .  9/7 /71  A valve i n  g r i t  chamber i n  room 16 w a s  overhauled. P l a s t i c  

was spread on f l o o r  surrounding t h e  area. R. N. M i t c h e l l ,  H-5 w a s  

consul ted  and h i s  reconmedations w e r e  followed. 

This  work w a s  done by Z i a  F i t t e r s  - L.  W. Nor r i s  Z i L m  and X. L .  

Rodgers Z i i m  These personnel  were provided w i t h  p r o t e c t i v e  

c l o t h i n g  p lus  hip-boots and f u l l - f a c e  masks. 

Personnel  w e r e  found t o  b e  non-contaminated, b u t  t o o l s  used were 

found contaminated wi th  10,000 c / m  g ross  a lpha .  

rubber  boots  were decontaninated by H-1 decon taa ina t ion  Laboratory.  

The f l o o r  surrounding t h e  area,  a f t e r  t h e  p l a s t i c  was picked up, 

w a s  found t o  b e  below bu i ld ing  contamination to l e rance .  

Hand t o o l s  and 

*-/ i , -<-. 

A l f  redo  Fernandez-.?" 
&>,+p;(. .::7:. 7- :z.;:*,.;;..Lr- : 7.. 

AF/jfh 

Xc :  TA-50 F i l e  
C .  W. Chris tenson,  H-7 
D a l e  Hankins H-1 
F i l e  t h r u  C .  Blackwell ,  H-1 >5-. 

--.4 I-_ 



LC &LAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  O F  CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANBUM 
DATE: ' H-1 General Xonitoring Sec t ion  F i l e  

: [A?Car l  Buckland, Leader 
: Dean D.  Xeyer, Group Leader H - l d & { ?  

' Xlfredo Fernandez, H-1 General Xonitoring Sect ion (TA-50) 

:CT: ICEEKLY REPORT - kXEi OF SEPTEXBER 13 - SEPTE?fBER 17, 1971 

O L  : H-1 

1. Stack A i r  Samples :  

AL2HA BETA 

Stack ii d i s  /min-m 3 pCi/rnl d i s  /min-m pCi/ml 

FE- I .063 2.8 x .292 1.3 X lo-'' 

FE-I1 .028 1.3 x 10-l~ .115 5.2 x io-" 
FE-111 .056 2.5 x 10-l~ .129 5.8 x 1 0 - l ~  

2 .  Room Count Average and Highest Room Count 

ALPHA BETA 

dis/min-n? p C i / m l  dis/inin-m3 p:Ci/ml 

Roon Average .55 2.5 x 10-l~ 1.81 8 .2  x 10-l~ 

High Alpha 1.85 8.3 x 10-l~ ( Room 16 9/15/71) 

High Beta (Room 16 9/15/71 ) 6.00 2.7 x lo-'' 

3. 9/13 The druo! on t h e  l a r g e  f i l t e r  i n  Roon 1 1 6 B  w a s  ad jus t ed  by R. E. 

Eayes, Z#- and >I. H. Davis Z ! m ,  Z i a  mechanical maintenance. 

Personnel and t o o l s  used w e r e  found f r e e  from contamination. 

9/14 A new platform and s i d e  r a i l i n g  w a s  welded onto the  a s p h a l t  batch 

p l a n t  l oca t ed  on South ou t s ide  w a l l  of Rm 16.  

A. 3 .  O r t i z  Z f w  and G .  R. Ross ZW-, Zia Welders. 

and equipment were found non-contaminated. 

9/15 Z i a  e l e c t r i c i a n ,  D.  31. W i l l i a m s ,  Z#-worked on a pump belonging 

t o  H-7. 

and personnel  were found free from contamination. 

This  work w a s  done by 

Personnel 

This work was done on a bench t o p  i n  Rm 116. Tools used 



Please list the names of all personnel who worked in this room 
on this day and the probable cause for this high airborne 
contamination. 

PERSONNEL INVOLVED : I '  

PROBASLE CAUSE FOR HIGH AIRBORNE CONTAMINATION: 



LC \IAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO a7544 
U N I V E R S I T Y  O F  CALIFORNIA 

OFFICE MEMORANDUM 
DATE: October 4 ,  1971 

TO : -  H-1 General  Yonitor ing Sec t ion  F i l e  
Thru 
And 

FROM : Xlfredo Fernandez, H - 1  General  Flonitoring Sec t ion  

SUBJECT: 

a r l  Buckland, Leader,  H-1 General Xonitor ing Sec t ion  
D.  Xeyer, Group Leader,  H-1  /&-d'.+? 

KEERLY REPORT - WEEK OF SEPTEXBER 20 - 24, 1971 

S Y M B O L :  ~ - 1  

1. S t r c k  A i r  Sanples  

ALPU 

STACK G d i s /m in-n pCi  /d 

FE I .028 1 . 3  x io-"+ 

FE I11 .021 9 . 5  x 

FE I1 .014 6.3 x lo-' '  

BETA 

dis/min-n2 ; I C i / n l  

.327 1 .5  x lo-': 

.162 7.3 x 1 0 - l ~  

.136 6.1 x lo - '& 

2.  Zaom Count Average E: Highest Room Count 

BETA - ALPFA 

dis/min-n3 pCi/ml d i s  /min- u C i / m l  

Room Average .889 4.0 x 1 0 - l ~  1.704 7.7 x 1 0 - l ~  

High Alpha 8.333 3.8 x 10-l2 (Rm 16  9/21) 

High Beta (9/22 Rm 116 B) 12.148 5.5 X lo-' ' 

3. 9 /21  Z i a  mech in ica lna in t enance  Jeff S c o t t ,  Z#-& Jose  R 

Roybal Z # ) r c 9 l e  s e rv i ced  4 ea h e a t e r s  i n  Area TA-42. 

i s  c o n t r o l l e d  by Eng. 4 and t h e  key w a s  ob ta ined  from then  by 

t h e  Z i a  personnel .  Equipment and personnel  w e r e  found f ree  from 

contaminat ion.  

9 /21  and 9/22 Z i a  plumbers W. W. Reese Z?;- and B .  T .  Hagaan, 

Z f w  i n s t a l l e d  new gas  water h e a t e r  and d i s h  washer i n  roon 56. 
N o  contamination. 

This  area 

9/22 Don W i l l i a m s ,  Z~F-, Z i a  e l e c t r i c i a n  removed e lec t r ic  w a t e r  

h e a t e r  from r m  56. This h e a t e r  was checked and tagged and taken t o  

sa lvage .  N o  contamination. 

;:// ,.:g< -%- -> 
-c.- --. = -  - ~ 

u - 3  *. L 

Alfredo  Fernandez 

AF/jfh 
X c :  TA-50 F i l e  

C.  W. Chris tenson ,  H-7 - -3 1- 3 .  .- _. 



LC LhMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO a7544 

OFFICIE WIEMORANDLJM 
TO : E-1 General Xonitor ing Sec t ion  F i l e  DATE: October 1 2 ,  1971 

I .  

Thru 
And : Dean D.  Yeyer, Group Leader, H - 1  

: Lj+arl Buckland, Leader,  H - 1  General  Xonitor ing Sec t ion  

: Alfred0 Fernandez, H-1  General  Yonitor ing Sec t ion  

SUBJECT: KEEKLY REPORT - WEEK OF SEPTEMBER 27 - OCTOBER 1, 1971 

SYMBOL: ~ - 1  

1. - Stack  A i r  Samples 
~ 

ALPHA BETA 

STACK /: dis/rnin-m3 ' u C i / m l  dis/min-m3 > C i / m l  

FE I .063 2.8 x 1 0 - l ~  .391 1.8 x 10-l~ 

FE I1 -021  9.5 x . 1 0 - ' ~  .209 9 .4  x 1 0 - l ~  

FE I11 .035 1.6 x 10-l~ .146 6.6 X 

2.  Room A i r  Count Average & Highest Room Count 

BETA - ALPHA 

d i s  /nin-m U C i / m l  d i s  / r n i x ~ - ~  pCi/rn1 

Room Average .630 2.8 X .926 4.2 x 1 0 - l ~  

High Alpha 3.407 1.5 x 10-l2 (Rm 130 9 /29)  

High Beta (Rm 16  9/27) 3.111 1 . 4  x 10-l2 

3 - 1 M. L.  Rodgers Z # m ,  Z i a  plumber ad jus t ed  a valve i n  r m  16.  
There w a s  no contamination. 

3 - 2 Don W i l l i a m s  ZB-, Z i a  E l e c t r i c i a n  rewired exhaust  blower 
FE 111. This  blower i s  loca ted  o u t s i d e  on south  s i d e  of 
Bldg. 1. There w a s  no contamination. 

3 - 3 9/28, 9/29, 9/30 
Owens Za-modified hood i n  r m  57 fo r  i n s t a l l e d  d i s h  washer 
and vented t h e  new gas water h e a t e r .  
j o b .  

Z i a  t i n n e r s ,  F. P a d i l l a ,  Z ? i m  and F. L .  

This  was a non-contaminated . 

AF/jfh 
X c :  TA-50 F i l e  

\ C. W. Chr i s tenson ,  Hz7 
Dale Eankins H - 1  
F i l e  t h r u  Blackwell H-1 



L C  \ U M O S  SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 
DATE: October 19,  1971 TO 

Thru : Carl Buckland, Leader, H - 1  General Yonitor ing Sec t ion  
And : Dean D.  Meyer, Group Leader,  E-1 

€i-1 General Monitoring Sec t ion  F i l e  

: Alfred0 Fernandez , H-1  General Monitoring Sec t ion  (TA-50) 

SUBJECT: KEEKLY REPORT - KEER OF OCTOBER 4 - 8,  1971 

S Y M B O L :  2-1 

1. Stack A i r  Samples 

ALPIiA BETA 

Stack ik dis/min-m3 ; C i / n l  d i s  /nin-n3 l i C i / n l  

FE I .030 1.4 x 10-l~ .251 1.1 x 10-l' 

FE I1 -012 5.4 x 1 0 - l ~  .142 6.4 x 1 0 - l ~  

FE I11 .024 1.1 x io+ .087 3 . 9  x 1 0 - l ~  

2.  Room A i r  Count Average & Highest Room Count 

ALPHA BETA 

d i s  /min'm' jKi / m l  dis/min-m3 ) C i / m 1  

Room Average 1.000 4.5 x 10-l~ 

High Alpha 2.222 1 . 0  x 10-l2 

High Beta (10/7 Punp House) 

3.444 1.6 x 10-l' 

(10/7 Pump Eouse) 

6.667 ' 3.0 x lo-'' 

3 .  - 10/4 & 10/5 S. G. McLaughlin Z - m ,  Zia e l e c t r i c i a n  se rv iced  a l l  
emergency l i g h t s  i n  t h e  area. Monitoring of emergency l i g h t s  and 
equipment used showed no contamination. 

10/4 B. T .  Hagman, Z - m ,  Z i a  plunber,  r e p a i r e d  l eak ing  d r a i n  i n  s i n k  
i n  hood l o c a t e d  on w e s t  s i d e  of room 131. There was no contamination 
on personnel  o r  t o o l s  used. 

10/7 B .  T .  Hagman, Z-m & K. W .  Reese Z - w ,  Z i a  plumbers r e p a i r e d  
l e a k  on n i t r i c  a c i d  l i n e  loca t ed  i n  E a s t  end.of  room 16. There w a s  
no contamination found on personnel  o r  equipment used. 

..-- . *_-- 
:-.L.F<..2-.%&.+L- .c .--. 'LZ. -.d!<+ 

d 
Alf redo Fernandez y'-- 

AF/ j f h  
X c :  Th-50 F i l e  

C .  W. Chris tenson,  H-7 
Dale Hankins 
F i l e  t h ru  C .  Blackwell&' 



Lc)' LAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO : H-1 General  Monitoring Sec t ion  F i l e  DATE: October 26, 1971 
Thru 
And 

F R ~ ~  : Alfred0 Fernandez, H-1 General  Nonitor ing Sec t ion  

:&Car l  Suckland, Leader,  H-1  General  Xonitor ing Sec t ion  
:$ear, D.  Xeyer, Group Leader, H-1 b''aN 

SUBJECT: WEEKLY REPOXT - WEEK OF OCTOBER 11 - 15,  1971 

SYMBOL: H-l 

1. Stack  A i r  Samples: 

ALPHA BETA 

Stack 2 d i s  /min-n g C i / m l  d i s  /min-m3 ; I C i / m l  

FE I .008 3.6 x 10-l~ .276 1 . 2  x 1 0 - l ~  

FE I1 .008 3.6 x 10-l~ ,244 1.1 x 10-l~ 

FE 111 -016 7.2 x 10-l~ .159 7.2 x 1 0 - l ~  

2. Room A i r  Count Average & Highest  Rooin Count: 

ALP HA BETA 

d i s  /min-m3 pci/ml d i s  /min-m3 _uCi/nl 

Room Average .407 1.8 x 10-l~ 1.185 5 .3  x 1 0 - l ~  

High Alpha 1.185 5.3 x 1 0 - l ~  (Pump House 10/13) 

High Beta (Rm 16  10/12) 12.222 5.5 x 

AF/ j f h  
X c :  TA-50 F i l e  

C .  W .  Chris tenson,  H-7 
Dale Hankins, H-1  
F i l e  t h r u  C.  Blackwell k 4 5 -  <-- 



L! ALAMOS SCIENTIFIC LABORATORY 

10s ALAMOS. NEW MEXICO 87544 
UNIVERSITY OF CALIFORNIA 

OFFlCE MEMORANDUM 
DATE: Sovember 3, 1971 

TO : E-1 General Yonitoring Section File 
Thru 
And : Dean D. Neyer, Group Leader, H-1 /ci&hl 

:!),Carl Buckland , Leader , H-1 General Yonitoring Section 

: alfredo Fernandez, H-1 General Xonitoring Section 
- .  

XEEKLP REPORT - WEER OF OCTOBER 18 - 22, 1971 ,-/; - ,'> ' 
SYMBOL : H-l 

1. . Stack Air Saaples: 

ALPHA 

Stack # dis/min-n3 pCi/ml 

FE I .018 8.1 x 10-l~ 

FE I1 .009 4.1 x 10-l~ 
FE I11 .014 6.3 x 10-l~ 

BETA 

dis /min-m yCi/ml 

.167 7.5 x 10-l~ 

.094 4.2 x 10-l~ 

.058 ' 2.6 x 

2. Room Air Count Average & Highest Room Count 

ALPHA 

dis/min-m3 pCi/ml 

BETA 

dis/min-m3 uCi/ml 

Room Average .444 2.0 x 10-l~ 1.037 4.7 x 

High Alpha 2.519 1.1 x 10-l2 (Rm 116 B 10/21) 

High Beta (Rm 16 10/20) 5.667 2.6 x 

3 .  10/19/71 S. N. Pinkston, Z - m y  Zia plumber, replaced pump # PA-3 located 

in east end of Rm 16. There was no spread of contamination. Sludge 

pump #4 was also replaced. 

chamber. Plastic sheeting was laid on the floor around the pump area. 

The contamination was not spread but tools used were found to be 

contaminated up to 10,000 c/m gross alpha. These were decontaminated by 

H-1 decontamination lab. 

This pump is located in Rm 16 by the grit 

4. 10/21/71 N. E. Sauer, Z - m G  J. R. Roybal, Z--, Zia mechanical 

maintenance, serviced air compressors located in Rms 16, 30 and pump house. 
Personnel & tools used were found free from contamination. 

10/22/71 

on dish washer in Rm 57. 

Don Williams, Z - m ,  Zia electrician, completed hook-up wiring 

This was a new non-contaminated job. 
..-- 8 ,  

(&,& C z . 5  '.*C -c - *-a- .. c .?<-* . 
Alfred0 Fernandez <js4 

AF/jfh 
Xc; TA-50 File 

C. W. Christenson, H-7 

File thru C. Blackwell ' 
Dale Hankins H-1 , < I  



LC \IAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS.’ NEW MEXICO 87544 
UNIVERSITY OF CALIFORNIA 

TO : ti-1 General Yonitoring Section File DATE: Noveaber 15, 1971 
Thru 
And 

: c\ Carl Buckland, Leader, E-1 General Yonitoring Section 
: hean D. Xeyer, Group Leader, H-1 

Reviewed/La9 Counsel 
Publicly Relzt3rR, FROM : Alfredo Fernandez, R-1 General Monitoring Section 

SUBJECT: TA-50 WEEKLY REPORT - WEEK OF OCTOaER 25 - 29, 1971 

S Y M B O L  : ti- 1 

1. Stack Air Samples : 

ALPHA BETA 

STACK ii dis /min-~~ yci/nl dis /min-m’ $Ci/rnl 

FE I .030 1.4 X 10-l4 .323 1.5 x 

FE I1 .010 4.5 x 10-l~ .116 5.2 x 10-l~ 

FE 111 .020 9 . 0  x .061 2.7 x lo-’$ 

2.  Room Air Count Average & Highest Room Count: 

BETA - ALPHA 

dis/min-m3 yCi/ml dis/min-n3 pCi/ml 

Room Average .407 1.8 x 10-l~ 1.037 4.7 x 10-l~ 

High Alpha 2.222 1.0 x (Rm 116 10/26) 

High Beta (Rn 116 10/26) 8.074 3.6 x 

10/27 Zia plurobers, B. Hagman and W. Reese finished the hook-up of 
dish washer in Room 57. The nachine is now in operation. This 
was a new installation, no contamination. 

Jack Gentry, Z - m ,  Zia electrician and Dave Talley Z - w ,  
Zia fitter worked on sump punp located in Rn 60. The pump and 
pipes were found contaminated with 10,000 c/m alpha and 6 mR/hr 
beta. They were not removed at this time. Personnel and tools 
used were found free fro3 contamination. 

10/28 

AF/ j fh 
Xc: TA-SO File 

C. W. Christenson, H-7 
Dale Hankins H-1 
File thru C. Blackwell -<e”- 

Fr 



LO U M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAhlOS, NEW MEXICO 87544 

TO 
Thru 
And 

FROM 

: , H-1 G n 

OFFICE' MEMORANDUM 
ral  Xonitor ing Sec t ion  F i l e  DATE: Xovekier 19 ,  1971 

:i>jCarl Buckland, Leader,  E-1 General Monitoring Sec t ion  
: ?Dean D. Xeyer, Group Leader,  H - 1  Rev;rzwed/Lab Cwnsei 
: Alfredo Fernandez, H-1 General  Xonitor ing Sec t ion  

S U B J E C T :  TA-50 WEEKLY REPORT - WEEK OF NOVEMBER 1 - 5 ,  1971 

S Y M B O L :  H-1 

Publiciy eleas ble J /I& 
Y I 

1. Stack  A i r  Samples: 

BETA - ALPFA 

Stack  !,; d i s  . rnin-m3 pCi/ml dis/min-3 E C i / x l  

FE I .061 2.7 x lo-'' .365 1.6 x 1 0 - l ~  

FE I11 .017 7.7 x 1 0 - l ~  .209 9.4 x 1 0 - l ~  

FE I1 .017 7.7 x 10-l~ .188 '8 .5  x 

2. Room A i r  Count Average & Highest Room Count: 

ALPHA BETA 

d i s  /min-n C i / m l  d i s  /min- C i / m l  

Room Average .370 1.7 x 1 0 - l ~  .704 3.2 x 1 0 - l ~  

High Alpha .926 4.2 x 10-l~ (Rm 131 11/1/71) 

High Beta (Pump House 11/1/71) 5.0 2 .3  x lo-'' 

3 .  11/1/71 Checked and tagged v e h i c l e  $27449 f o r  H-7 f o r  Z i a  maintenance. 

11 /5 /71  Z i a  plumbers E. Garcia 2 - w a n d  J. Chavez %-repaired s 
s i n k  i n  room 24. There w a s  no contamination. 

A??/ j f h  
Xc :  TA-50 F i l e  

C .  TJ. Chris tenson,  Ei-7 
Dale HankPns, H - 1  
F i l e  t h r u  C.  B l a c k w e l l  $gYv 



Lc ALAMOS SCIENTIFIC LABORATORY 
- U N I V E R S I T Y  OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
: .  ti-1 General Xonitor ing Sec t ion  F i l e  DATE: NoveTCber 19, 1971  

I .p 
TO 
Thru :*Carl  Buckland, Leader,  E-1 General Monitorifig Secr ion  
And : Dean D .  Meyer, Group Leader,  H-1 RevieAled/Lab Counsel 

FROM : Alfredo Fernandez, E-1 General Monitoring Sec t ion  

S U B J E C T :  TA-50 KEEKLY REPORT, WEEK OF NOVE?fBER 8-12, 1971 

SYMBOL : H - 1  

1. Stack  A i r  Samples: 

ALPHA 

Stack $ dis/min-m3 y C i / m l  

FE I .oo5 2 . 3  x 1 0 - l ~  

FE I1 .016 7.2 x 10-l~ 

FE I11 -037 1.7 x 10-l~ 

2. Room A i r  Count Average & Highest Room Count 

ALPHA 

dis/min-m3 pCi/ml 

BETA 

dis/min-m3 c C i / m l  

-028 1 . 3 ' ~  

.021 9 .5  x 

.014 6.3 x 10-l~ 

BETA 

d i  s /min-m L C i  / m l  

.963 4.3 x 1 0 - l ~  2.185 9 . 8  x 1 0 - l ~  Room Average 

High Alpha 3.111 1 . 4  x lo-'' (11/8/71 Rm 131) 

High Beta (11/9/71 Pump House) 7.185 3 . 2  x 

3. 11/8/71 Cnecked and tagged s o i l  sanples  f o r  H-7 f o r  sh ipping .  
. -' .'l ,' ? g&;,<,: >..Q,. .*2*!:22 :- i :r ,Zi 

- 5  

Alfredo Fernandez 

AF/jfh 
X c :  TA-50 F i l e  

C.  W .  Chris tenson,  H-7 
Dale Hankins, H-1 
F i l e  t h r u  C.  Blackwell /L<:,!.---- 

---, 



Re\ljewed/Lab C ~ n s e l  
pubiicty Releasable t 

This tank was found free from contamination and was taken to Zia shops 
f o r  welding. 
Mr. Hal Kerr of Zia safety section. 

4lk 
Bob Flitchell from H-5 was advised of this j o b  as was 

11/19/71 All air compressors in area TA-5-1 & 2 were serviced by M. E. 
Sauer Z--& J. R. Roybal Z-. 
Equipment used and personnel were found non-contaminated. 

AF/jfh 
Xc: TA-50 File 

C. W. Christenson, H-7 
Dale Hankins, H-1 
File thru C. Blackwell ’ --- 

&$-h / &/)2cL..Ydd& 
P A  

Alf redo Fernandez 

I 

i 

. 

i 



I' ,ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C A L I F O R N I A  

LOB ALAMOS. NEW MEXICO a7544 

OFFICE MEMORANDUM 
: H-1 General Monitoring Section File DATE, December 3, 1971 
:&Carl Buckland, Leader, H-1  General Monitoring Section 

TO 
Thru 
And : pean D. Meyer, Group Leader, H-1 Review3d/Lab Counsel 

FROM 

SUBJECT: 

Alfred0 Fernandez, H-1 General Monitoring Section 

TA-50 WEEKLY REPORT - WEEK OF NOVEMBER 15 - 19, 1971 
SYMBOL: H-l 

1. Stack Air Samples 

ALPHA 

Stack W dis/min-m3 pCi/ml 

BETA - 
dis/min-m3 UCi/ml 

FE I ,050 2.3 x 10-l~ .168 7.3 x 10-l~ 

FE I1 .050 2.3 x io-"+ .085 3 . 8  x 10-l~ 

FE I11 .005 2.3'~ 10-l~ .059 2.7 x 10-l~ 

2. Room Air Count Average & Highest Room Count 
ALPHA 

dis/min-m3 pCi/ml 

BETA 

dis/min-m3 pCi/ml 

Room Average * 593 2.7 x 10-l~ 1.704 7.7 x 10-l~ 

High Alpha 2.407 1.1 x 10-12 (Rm 131 11/16) 
High Beia (Rm 16 11/17 ) 3.111 1.4 x lo-'' 

3.  11/16/71 The following personnel are cleaning around all pumps 
and motors in room 16, Jeff Scott Z - m ,  Tony Benta Z - w ,  
and Elif ar Deaguero 2-. Personnel found free from contamination. 

11/17/71 Jeff Scott Z-MfiB & P. Vigil Z--, cleaned around pumps 
and motors in Pump House. Personnel found free from contamination. 
Brushes and cans used were disposed of in contaminated waste, and 
scrapers were returned to Zia personnel. 

11/19/71 Jack Gentry Z - m  & David Talley Z - w  repaired pump. in 
room 60. This pump was removed by Zia and decontaminated by H-1  
decontamination lab personnel and then overhauled and replaced by Zia. 
There were a few contaminated hand tools =5 mr/hr gross beta. 
were cleaned and returened to users. Personnel found free from contaim 
contamination. . 

11/19/71 W. L. Gladson, Z---"" and D. Ackland Z-- Zia fitters 
removed acid storage tank lTCM5 located in east end of room 16. 
tank was flushed with caustic solution and rinsed with water by H-7. 

These 

This 



I 

This  tank w a s  found f r e e  f r  m contamination and Jas taken t o  Z i a  shops 
for welding. 
Mr. H a l  K e r r  of Z i a  s a f e t y  s e c t i o n .  

11/19/71 A l l  a i r  compressors i n  area TA-5-1 & 2 were se rv iced  by H. E. 
Sauer Z - e &  J .  R .  Roybal Z - w .  
Equipment used and personnel were found non-contaminated. 

Bob M i t c h e l l  from H-5 w a s  advised of t h i s  j ob  as was 

AF/jfh 
X c :  TA-50 F i l e  

C .  W .  Christenson, H-7 
Dale Hankins, H-1 
F i l e  t h r u  C .  Blackwell 



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO : H-1 General  Nonitoring Sec t ion  F i l e  DATE: December 3 ,  1971 
Thru @,Carl Buckland, Leader, 3-1 General Monitoring Sec t ion  
And : ?Dean D.  Heyer, Group Leader, H-1  ,&$),yi h 

I 

FROM : Alfred0 Fernandez, H-1 General Xonitor ing Sect ion 

SUBJECT: TA-50 REEKLY REPORT - WEEK OF SOVEMBER 15 - 19, 1971 

SYMBOL: H-1  

1. Stack A i r  Samples 

ALFK4 BETA 

Stack f d i s  /nin-m3 F C i / m l  d i s  /min-n ? C i / m l  

F E  I .050 2 . 3  x io-"+ .168 7.3 x 1 0 - l ~  

F E  I1 

FE I11 

.050 2.3 x io-"+ .085 3 .8  x 

.005 2.3 x 10-l~ .059 2 . 7  x 1 0 - l ~  

2 .  Room A i r  Count Average & Highest Room Count 

ALPHA 

d i s  /min-m pCi/ml 

BETA 

dis/min-m3 sCi/nl  

Room Average .593 . 2 . 7  x 1 0 - l ~  1.704 7..7 x 10-l~ 

High Alpha 2.407 1.1 x 10-l2 (Rm 131 11/16) 

High Beta (Rm 16 11/17 ) 3.111 1.4 x lo-'' 

3. 11/16/71 The following personnel a r e  cleaning around a l l  pumps 
and motors i n  room 1 6 ,  J e f f  S c o t t  Z--, Tony Benta Z--, 
and E l i f a r  Deaguero Z - m .  

11/17/71 Jeff  S c o t t  Z--& P .  V i g i l  Z - m ,  cleaned around pumps 
and motors i n  Pun? House. Personnel  found f r e e  from contamination. 
Brushes and cans used were disposed of i n  contaminated waste,  and 
s c r a p e r s  were re tu rnzd  t o  Z i a  personnel .  

11/19/71 Jack Gentry Z--& David Tal ley Z- r e p a i r e d  pump i n  
room 60. 
decontamination l a b  persollnel and then  overhauled and replaced by Z i a .  
There were a few Contaminated hand t o o l s  -5 mr/hr gross  be t a .  
were cleaned and returened t o  u s e r s .  Personnel found f r e e  from contaim 
contamination. 

11/19/71 W. L .  Gladson, 2 - m  and D. Ackland Z--Zia f i t t e r s  
renoved a c i d  s t o r a g e  tank 6CX.13 l o c a t e d  i n  east end of room 16. This 
tank was f l u s h e d  wi th  c a u s t i c  s o l u t i o n  and r i n s e d  v i t h  water by E-7. 

Personnel  found f r e e  from contamination. 

Th i s  pump was removed by Z i a  and decontaninated by H-1 

These 



L C  \LAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF C A L I F O R N I A  

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
~ H-1 General  Xoni tor ing  Sec t ion  F i l e  DATE: December 7, 1971 

L2:Carl Buckland, Leader,  H-1  General  Xonitor ing Sec t ion  
e 

1 .  
TO 

Thru 
And : ,‘Dean D .  Xeyer, Group Leader,  H-1 /!dX . . I  

: Alfred0  Fernandez, H-1 General Xonitor ing Sec t ion  

SUBJECT: TA-50 WEEKLY REPORT - WEEK OF SOVEYBER 22 - 26, 1971 

S Y M B O L :  H-l 

1. Stack  A i r  Samples: 

ALPHA BETA 

p C i / m l  3 S tack  $ dis/min-m3 pCi/ml d i s /nin-n 

FE I .049 2.2 x 1 0 - l ~  .431 1.9 x 1 0 - l ~  

FE I1 .014 6.3 x lo-’’ .226 1.0 x 10-l~ 

FE I11 ,014 6.3 x 1 0 - l ~  .219 9.9 x lo-’$ 

2. Room A i r  Count Average & Highest  Room Count: 

ALPHA BETA 

d is  /min -m p C i / m l  dis/min-m- ,uCi/ml 

Room Average .593 2.7 X 1.148 5 .2  x 1 0 - l ~  

High Alpha 4.074 1.8 x ’ (Rm 131 11/24) 

High Beta (Pump House 11/24) 3 .778-  1 .7  x 

3. 11/22, 11/23, & 11/24 - Dave Ta l l ey  Z - w  and J .  Gentry Z - e  
ccmpletely overhauled puinp $4 l oca t ed  by G r i t  Chamber i n  room 16.  
P l a s t i c  s h e e t i n g  vas placed 0.n f l o o r  and no contamination was spread.  
Personnel  and t o o l s  ok. 

AF/jfh 
X c :  TA-50 F i l e  

C .  1.7. Chris tenson ,  H-7 
Dale Hankins, H-1 
F i l e  t h r u  C .  Blackwell  LL- - _ -  - i- -- 

f--- --- 



LC .LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
: H-1 General  Monitoring Sec t ion  F i l e  DATE: December 8, 1971 

: Dean D .  Meyer, Group Leader,  H-1  h’ld3.n 

TO 
Thru c$$arl Buckland, Leader H-1 General  dNonitoring Sec t ion  
And 

FROM : Alfredo Fernandez, H-1 General Nonitor ing Sec t ion  

TA-50 KEEKLY REPORT, WEEK OF MOVDBER 29, - December 3, 1971 

S Y M B O L :  ~ - 1  

1. Stack  A i r  Samples: 

ALPHA BETA 

’ Stack  P dis/n’ in-n pCi/ml dis/min-m3 v C i / n l  

FE I .017 7.7 x 1 0 - l ~  .303 1 . 4  x 1 0 - l ~  

FE I1 .003 1 . 4  x 1 0 - l ~  .173 7.8 x 1 0 - l ~  

FE I11 .017 7.7 x 1 0 - l ~  .240 1.1 x 1 0 - l ~  

2 .  Room A i r  Count Average & Highest  Room Count: 

ALPHA BETA 

dis /min-m? pCi/ml d i s  /min-m L ; C i / m l  

Room Average ’ .259 1 .2  x 1 0 - l ~  .519 2.3 x 1 0 - l ~  

High Alpha 3.405 1.5 x (Rm 130 11/29) 

High Beta (Rm 1 6  11/29) 3.703 1 .7  x 

3. 11/30, 12/1,  .12/2, 12 /3  J. A .  Chavez Z u a n d  Simon Escudero, 
Z - m  replacement of tank  i n  east end of room 16. 
of some new l i n e s ,  valves and gaske t s .  N o  contamination. 

12 /1  - 12/2 J: P. Jones  Z-and D .  Ackland, Z - v  i n s t a l l e d  water 
l i n e s  wi th  backflow preventer  on 2 s ludge  pumps i n  room 16.  This  w a s  a 
new i n s t a l l a t i o n .  
contamination. 

Th i s  c o n s i s t s  

Equipment used and personnel  w e r e  found f r e e  from 

AF/jfh 
XC: TA-50 F i l e  

C.  W. Chris tenson ,  H-7 
Dale Hankins, H-1 
F i l e  t h r u  C .  Blackwell,:*‘ 

. I  

., -!&/- 



ReviewedlLab Counsel 

Please lisc the names of all personnel who worked in this room 
on this day and the probal1.e cause for  this high airborne 
contaminatio2. 

PERSONNEL 1-NVOLYED : 

PROBASLE CAUSE FOR HIGH AIRBORXZ CONTAMINATION: 

L,Lwi3A-----Wd 

,/ t' 

H-1 HEALTH FHk-SEC5 SURVEYOR 1.: 
4- . ~ 

i 
i, 



LC i l A M O S  SCIENTIFIC L A B O R A T O R Y  
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
: E-1 General Monitoring Sec t ion  F i l e  DATE: December 21, 1971 :$.;Far1 Buckland, Leader, E-1 General Nonitoring Sec t ion  

TO 
Thru 
And : Dean D.  Meyer, Group Leader, H-1  h48B 

R w m / L a b  Counsel FROM : Alfred0 Fernandez, H-1  General Yonitoring Sec t ion  

SUBJECT: TA-50 WEEKLY REPORT - WEEK OF DECEXBER 6-10/71 

. .  

SYMBOL: H - l  

1. Stack A i r  Samples: 

Beta - Alpha 
3 

Stack P dis/min-m3 yCi/ml d i s  /min-m p W m 1  

FE I .049 2.2x10- .113 5 . 1 ~ 1 0 - ~  

FE I1 .021 9.5xf0 .082 3 . 7 ~ 1 0  

FE I11 .125 5.6x10-' .009 4 . 1 ~ 1 0  

14 

-1  5 -1 4 

- 1  5 

2. Room A i r  Count Average & Highest Room Count: 

Alpha Beta 

dis/min-rn yCi/ml d i s  /min-m pCi/ml 

Room Average .556 2 .'5x10- 1.407 6. 3x10-1 

High Alpha 5.111 2. 3x10-1 (Rm 16 12/10/71) 

3 3 

14 

-1 2 
High Beta (RQ 16 12/9/71) 4.259 1.9x10 

3 .  12/6 S .  Escudero, Z-& J. A. Chavez, Z--, Zia f i t t e r s  
f i n i s h  j o b  of replacement of tank i n  E a s t  end of Rn. 16. KO 
contamination. 

12/10 
by Z i a  f i t t e r s :  
and T.X. Lane, Z-6 

Acid pump !I5 loca t ed  i n  E a s t  end of Rm. 16  was replaced 
David T a l l y ,  Z-, Jack  Gentry, Z- 

This was a non-contaninated j o b .  

c ,/-i-~,: ; >. A.-,.-.ii-* .c 
><".<r &.>,<., ..G z- ,A/! 

A l f r  edo Fernandez 

AF: ed 
Xc: TA-50 F i l e  

C .  W. Chris tenson,  H-7 
D a l e  Bankins, H-1 
F i l e  t h r u  C .  Blackvell, H-1 



Lf 9LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

,,*1-7 lcrtlL 

1 . d  Cb3-i .  
OFFICE MEMORANDUM \ s-7) .qr2& 

DATE: December 28, 1971H J l  TO :. H-1 General  Monitoring Sec t ion  F i l e  
Thru 
And 

:(;$Carl Buckland, Leader , H-1 General Yonitoring Sec t ion  
: 'Dean D .  ?leyer, Group Leader, H - 1  d/dv 

FROM : Alfred0 Fernandez, H-1 General Monitoring Sec t ion  Reviewed/LaS C o m S  

SUBJECT: TA-50 WEEKLY REPORT - lJEEK OF DECENBER 13-17, 1971 

SYMBOL: H-1 

1. S tack  A i r  Samples: 

Alpha B e t a  

S t ack  $ dis/min-m yCi/ml d i s  /min-m3 pCi/ml 
3 

FE I 
1 5  

. 021 .  9 . 5 ~ 1 0 -  
14 

.149 6 . 7 ~ 1 0 -  

FE I1 .ooo zero .073 3.3~10-"  
1 5  1 4  

FE I11 .021 9.5x10- .038 1 . 7 ~ 1 0 -  

2. Room A i r  Count Average & Highest Ro'om Count: 

Alpha Beta 

dis/min-m pCi/ml d i s  /min-m L C i / m l  
3 3 

1 3  1 3  
Room Average -333 1 . 5 ~ 1 0 -  .704 3.2x10- 

1 2  
High Alpha 3.111 1.4ic10- (Rm 1 3 1  12/13) 

1 2  
High Beta (Pump House 12/13) 4.741 2.1x10- 

3. 1 2 / 1 7  Z i a  Mechanical Plaintenance, Jose R.  Roybal, Z - m  
and Martin E .  Sauer,  Z - e ,  se rv iced  a l l  a i r  compressors 
i n  TA-50-1 and TX-50-2. Personnal and t o o l s  used w e r e  found 
non-contaminated. 

A l f  redo Fernandez 

AF : ed 

Xc: TA-50 F i l e  
C.C. Chris tenson,  E-7 
Dale Hankins, H-1 
F i l e  t h r u  C .  Blackwell ,  H-1  J"-; 

. ,- 
J - _  , i  

/' 



FOR MONTH OF February I 

FOR YEAR OF 1970 n /  1 MONTHLY REPORT ON STACK D I SCHARGE TO INCLUDE THE FOLLOWING: 

L O C A l  l i )N AREA AVERAGE d i s/fn i n-m3 TOTAL 

i 

TA-2 
TA-2-9 -pD 0 845 cfm 

’”Y 

FE-1 (E-2) 

FE-2 (E-1)  

cc FE-3 (E-3)  
pi, Q * G 

I‘ 

TA-3 

8,200 cfm .076 .3 

11,673 cfm .133 .7 

2,800 cfm .136 .1 

TA-3-66 FE-I (E-6) 38,186 cfrn 

17,742 cfm 

26,461 cfm 

i 
I FE-7 (E-2) E-3?) 

. I  c, 
b FE-8 (E-1 )  ‘ 

44,436 cfm 

20,189 cfrn 
39,513 cfm 7.7 

T t  FE-25, 26, 27 (8-107) 
\--- - /f 

TA-3-1C;Z -s** (No FE#, Main Stack)-L:”- - 
TA-3-141 FE-G ( E - 1 )  

2,549 cfrn 

16,000 cfrn 

14,648 cfm 

18,322 cfrn 

25,868 cfrn 

i57ooorcfm 

8,267 cfm 

4,050 cfrn 

2,308 cfm 

3,142 cfm 

TA- 35 
-p-~- 

- -  I 

.152 1.2 

~ 131 I .9 

, . . . . .  I .. . , . ..- .. . . .I.. .. , I , ...-_. . . 



MONTHLY REPORT ON STACK DISCHARGE - 2 -  

.083 

3 LOCAT I  ON AREA AVERAGE d i s/m i n-rll TOTAL uC i D I SCHARGED 
1 

1 .o FE- 17 

.144 .897 

.166 1.265 

.115 .567 

.186 .787 

.295 7.126 

One s tack-  

\ 

3.7  24.2 

1 5.5  88.1 

f 

south s i d e  o f  b u i l d i n g )  

south s i d e  of  b u i l d i n g )  

south s i d e  o f  bu i  I d i n g )  

FE-12 (West fan feeder, 

F E - 1 3  (Center fan  feeder, 

.039 192 
- - -  - - -  
.045 ,150 

e 124 

.loo 

.031 

TA-4 1 

I 

I 
zero  . 5  

1.3 ' 

2 .2  

zero 

TA-48 

FE-15 (Eas t  f an  feeder, n o r t h  s i d e )  

FE-16 (West fan  feeder, n o r t h  s i d e )  
One s t ack -  

One stack-  

FE-37 ( 5 - 2 )  Feeder l i n e  

FE-38 (5 -4 )  'I I 1  

FE-39 (S-3) 'I 11 

FE-40 ( S - 1 )  'I I 1  

FE- 1 

FE-2 

FE-3  

TA-50 

T.4-52 

25,338 cfm 

21,028 cfm 

15,574 cfm 

15,699 cfm 

24,432 cfm 

21,368 cfm 

2,800 cfm 

3,120 cfm 

3,120 cfm 

2,800 cfm 

20,945 cfm 

44,150 cfrn 

3, 112 c:fm 

21,021, cfm 
~~ 

*Data has been prov ided K-4 f o r  t h e i r  c a l c u l a t i o n s .  

O r i g :  Dean D. Meyer, H-1 
Copy: F i l e  

U B U B 

- - -  - - -  I 

* I * 

n 



MONTHLY REPORT ON STACK D ISCHARGE : 
- *  FOR MONTH OF February 

FOR YEAR OF 1970 
a 

REVISED: March 16, 1970 

TOTAL UCi DISCHARGED AVERAGE uCi/cc 

1.2 1 0 - ~  

LOCAT I ON 

. TA-2-9 

TA-3-35 

1.14 x 10’ 

3.4 x 1 0 - l ~  FE- 1 

FE-2 

FE-3 

FE- 1 

FE-7 

FE-8 

FE-9 

FE- 10 

FE-13,14,15 

FE-24 

FE-25,26,27 

(No FE# 
M a i n  Stack) 

FE-6 

FE-9 

FE-10 

FE-2 

FE-3 

FE-6 

FE-7--- 

FE-8 

FE- 17 

.3 

.7 
1 

6.0 x 1 0 - l ~  1 . 1  x 1 0 - l ~  
6.1 x 10-l~ 3.2 x 

TA-3-66 - - - -  
e - - -  - -  

6 . 3  x 1 0 - l ~  1 . 1  x 10-l1 

2.8 x 10-l~ 

4.2 10-l~ 

4.7 x 1 0 - l ~  

2.3 x 1 0 - l ~  

3.3 x 1 0 - l ~  7.7 
- -  

TA-3- 102 
1.2 

.9 

6.9 1 0 - l ~  

5.9 10-14 

8.3 x 1 0 - l ~  

2.2 x 10 

7.7 x 

5.0 x 10-l~ 

9.9 x 10-l6 

5.4 1 0 - l ~  

-1 3 

-5 I O X  1 0-1 6--- 

- 
TA-3- 14 1 

1.7 

29.5 

. 1  TA-35-2 

.05 

.05 

.- - 

.02 

3.7 x 1 0 - l ~  TA-4 1 

~.- .  . 
, LASL -AEC.OF FlCl AL . LASL-AEC-OFFICIAL i 



- 2 -  FOR MONTH OF +e'JruarY 

FOR YEAR OF 1970 

REVISED: March 16, 1970 

MONTHLY HLPOKT ON STACK DISCHARGE (Cont 'd)  

AVERAGE u C  i /cc 

5.6 1 0 - l ~  

LOCAT ION 

TA-50- 1 FE- 1 

HIGHEST i n  uCi /cc TOTAL uC i D 'I SCHARGED 

1.7 1 0 - l ~  1.3 

2.2 FE-2 4.5  1 0 - l ~  2.2 x 1 0 - l ~  
FF-T 8 .2  1 0 - l ~  . -  - 1.4 y- 1 0 - l ~  

* TA-52-7 Main Stack 1 . 1  1 0 - l ~  

:06 

3.3 x 1 0 - l ~  c ) n  

Averaqe uCi /cc 

Alpha Beta 

Hiqhest  i n  uC i / cc  

Alpha Beta 

T o t a  I UC i D i scharqed 

Alpha 

3.7 

Beta 

24.2 

88.1 

TA-46- 1 1 FE-11 c 

1 s tack  FE-12 I E-13 

4.1 1c-13 6.2 1 0 - l ~  3.3 x 1 0 - l ~  1 . 1  x 10-12 

FE-15 1 s tack  4.'3 x 10-13 9.9 x 10-l2 1 . 1  x 1 0 - l ~  1.7 x 5.5 
1 FE-16 

FE-37 

FE-38 

FE-39 I FE-40. 

1 s tack 1.9 10-l4 7.4 1 0 - l ~  1.9 1 0 - l ~  6 .4 -x  10-13 e 13 .5 

FE-45 ( # l  ) 

FE-46 (#2) 

i 

Core Wing Stack 

* Iodine-131 

c- 

1ASL.AEC-OFFICIAL 



l\q + r 5 !-: FOR MONTH OF -____- 
biC:.7:ALY REFCRT 014 STACK D I SCH,&RGE : FOR YEAR OF ir 10 

TOTAL p C  i D I SCHPRGED , {s-~ t 

--\a 
AVERAGE pCi/cc H I G H E S T  in pCi/cc - - 

8 i--..zI.sf.. 
9 . 3  1.8 1.02 x 10 

4.0 1 0 - l ~  
-13 1.9 x 10 

7.4 x 

- - - -  

- - - _  

3.3 I O - l 3  

3 .9  1 0 - l ~  

-13 1.8 x 10 

-13 1 .7  x 10 

- _ _ _  
- - _ -  

7.0 1 0 - l ~  
-12 

-13 
1 . 1  x 10 

1.2 x 10 
- - - -  

- - - -  
-13 9.2 x 10 

5 . 3  1 0 - l ~  

5.9 

-13 1.3 x 10 

- - - -  
- - - -  

0 . 6  x 

6.0 x 10 

8.8  x 10 

-14 

- 14 

3.2 1 0 - l ~  

1 . 9  1 0 - l ~  

1.3 1 0 - l ~  

1 .6  x 

-14 1.2 x 10 

1.5 

.9 

1 . 1  

3.4 

.2 

.08 

.05 

.02 



f- ’ MONTHLY REPORT ON STACK DISCHARGE (Cont’d) - 2 -  
t O K  FlONlH OF -March 

FOR YEAR OF 1970 

LOCAT I ON 

TA-50- 1 FE- 1 

FE-2 

FE-3 

* TA-52-7 Main Sta 

i 
TA-48-1 1 FE-’l 
1 s tack  I FE-12 

( FE-13 

FE- 15 

FE-16 

FE-37 

FE -38 

FE-39 

FE-40 

1 stack 

1 Stack 

AVERAGE uC i /cc 

4.2 1 0 - l ~  
- 14 1.9 x 10 

1.8 x lG-’4 

k 0.0 

Averaqe uCi /cc  

Alpha Beta 

-13 
1.3 1 0 - l ~  2.7 x 10 

-13 1.7 x 2.7 x 10 

2.7 x 10 -I5 2.3 

5.8 x 10-l’ 
FE-45 ( # 1 )  4.8 

FE-46 (#Z) 
10-14 

i. 
Core Wing Stack 

Alpha 

1.1 1 0 - l ~  

-13 1 .1 -x  10 

5.5 1 0 - l ~  

1.1 x 10- 

Beta 

4.6 1 0 - l ~  

- 13 5.4 x 10 

1.2 1 0 - l ~  

- 1  1 4.4 x 10 

HIGHEST in uCi /cc  

1.3 x 10 

8.8 x 

-13 

-13 1:5 x 10 

0.0 , 

- Hishes t  i n  uCi /cc  - - 

TOTAL uCi DISCHARGED 

1.1 

1 .o 
-08 

0.0 

T o t a l  uCi Discharqed 

Alpha Beta 

.84 17.49 

.97 15.49 

.04 .34 

2.95 358. 

O r i g i n a l :  Dean D. Meyer 
Xc : Wilbur Workman 

* lodine-131 L 



FOR MONTH OF '' Apri I 
FOR YEAR OF 1970 

TOTAL UCi DISCHARGEL 

1.32 x 10' 

MONTHLY REPORT ON STACK D I SCHARGE : 

HIGHEST in uCi/cc 

1.7 io-* 

AVERAGE UC i /cc 

1.3 10 - ~  

LOCAT 1 ON 

. TA-2-9 

TA-3-35 Q 7.6 10-l~ 

1.7 x 

4.1 x 

9.3 10-l~ 

3.4 x 10-l1 

1.5 x 10-l~ 

FE- 1 

FE-2 24.4 

-14 FE-3 

FE- 1 

FE-7 
FE-8 
FE-9 

FE- 10 

FE-13,14 

FE-24 

FE-25,26 

TA-3-66 

8.7 1.0 x 10-l2 2.7 x 10-l~ 
~~ ~ 

10.9 
1.45 

6.0 x 10-l~ 

2.8 x 10-l~ - 

2.0 x 10-l~ 

5.9 x 10-l~ 

. .  

15 5.4 x 10-l~ 1.5 x 7.1 

27 

TA-3- 102 

. TA-3- 14 1 

(No FE# 
Main Stack) 

FE-6 

FE-9 

FE- 10 

FE-2 

FE-3 

FE- 6 

9.6 x 10-l~ 

4.0 10-l~ 

2.8 x 10-l~ 

1.0 x 10-l~ 

5.4 x 10-l6 

3.2 x 

6.8 x 
--6 -8- x-l 0-1 6-- 

9.0 x 10-l6 

1.7  x 

1.1 x 10-l~ 

1.8 x 10-l~ 

9.9 x 10-l6 

9.5 x 10-l6 
-1 T3~)~10-1 

1.8 x 

6.3 x 

3.2 x 

1.89 
.72 
6-3 

' 3.25 
TA-35-2 - 06 

.05 

.03 

,02 -FE77 

FE-8 

FE- 17 TA-4 1 

,003 

2.8 x 9.0 x .3 



'-*. . 
- 2 -  FOR MONTH OF Apr  i I 

FOR YEAR OF 1970 
M W ~ H L Y  K t r U K I  ON STACK DISCHARGE (Cont ld)  

LOCAT ION 

TA-50 - 1 

AVERAGE UC i /cc 

2.5 1 0 - l ~  

1.8 x 1 0 - l ~  

1.3 x 1 0 - l ~  

HIGHEST i n  uCi/cc 

8.8 x 

TOTAL UC i 0 I SCHARGEO 

FE- 1 

FE-2 

FE-3 

.63 

.95 8.2 x 

.06 6.6 x lo-'* 

Main Stack zero TA-52-7 (for 13' I zero 

Tota l  UCi Oischarqed . 

zero 

Averaqe uCi/cc ' Hiqhest i n  uCi /cc 

A I pha 

2.3 x 1 0 - l ~  

Beta A I pha . Beta 

1.8 x lo-'' 

Alpha' Beta 

TA-48- 1 FE-11 

FE-12 * 

FE- 13 

1 stack 5.1 x 1 0 - l ~  2.4 x 1 0 - l ~  1.4 31 

FE- 15 

FE- 16 
2.5' x 1 0 - l ~  1 stack 2 74 5.5 x 10-l2 

1.4 x 1 0 - l ~  

2.2 x 10-l2 

4.2 x 10-l' 1.6 x 10-13. 1 . 3 -  

FE-38 I FE-40 

3..3 x 10'" 9.4' x 10-1 1 stack 3.6 1 0 - l ~  .6 x 2.2 x 1 0 - l ~  

. 1.5 1 0 - l ~  1.4 x lo-'' 125' 1.2 

OrEg: Dean D. Meyer 
Capy: W i I bur Workman 



v 

MONTHLY REPORT ON STACK. BdSWARGE: 

c 1 FOR MONTH OF M a v 

FOR YEAR OF 1970 

r ' Q  -p;; "i 
:w*/ ,j 

TOTAL uc i D I SCHARGED I P + ~  
1.14 x 10' Argon-41 
1.3 x 10" Rubidium-88 

AVERAGE uCi/cc 

l e i  io-" 

2.8 1 0 - l ~  

LOCA? I ON 

TA-2-9 

TA-3-35 

HIGHEST in uCi/cc 

1.7 x 

1 . 5  1 0 - l ~  FE- 1 

FE-2 

FE-3 

FE- 1 

FE-7 

FE-8 

FE-9 

FE- 10 

FE-13,14,15 

FE-24 

FE-25,26,27 

.29 

1.3 x 10-l2 1 .6  x 

1 .9  10-l" 6.0 x 10-l" 6.8 x 

TA-3-66 

3.5 x 1 0 - l ~  

2 . 3  x 1 0 - l ~  

5 .1  10-l" 

1 . 1  1 0 - l ~  

2.0 x 10-l2 

1 .4  1 0 - l ~  

6.8 x 

11.76 

13.09 

1.31 

5.53  5.5 x 1 0 - l ~  

TA-3- 02 

TA-3- 41 

TA-35-2 

T A - 4  1 

(No FE# 
Main Stack) 

FE-6 

FE-9 

FE-10 

FE-2 . 

FE-3 

FE-6 

FE-7 

FE-8 

3.6 x 10-l" 

5.9 x 1 0 - l ~  

3.9 x 1 0 - l ~  

. i .z  x 1 0 - l ~  

" 74 

1.08 

7.5 x 10-l" 

1.0 x 1 0 - l ~  

1.6 1 0 - l ~  

1.8 IX 

, 1.75 

3.33 

8 . 6  x.. 8.0 x lo-" 4.1 1 0 - l ~  

2 . 3  x 1 0 - l ~  2 .3  x lo-" 

7.2 x 1 0 - l ~  9.5 x 1 0 - l ~  3.7 x lo-" 
~ 

1.3 x 

3.5 10-3 

4.5 x 10-l6 - -  

9.0 x 10-I" 

9.0 1 0 - l ~  

9.0 x 1 0 - l ~  

3.2 x 10-l5 

j.6 x FE- 17 29 



r b z  i ~ i *  1 H ut IV! a y 

FOR YEAR OF 19 7G I 

LOCAT I ON 

TA-50- 1 

AVERAGE uC i /cc 

1.4 1 0 - l ~  

1 . 3  1 0 - l ~  

3.6 x 1 0 - l ~  

HIGHEST i n  uCi /cc  TOTAL uCi DISCHAPGED 

.37 

.73 

1.7 x lo-" 

T o t a l  uCi Discharged 

FE- 1 

FE-2 
FE-3 

2.6 x 1 0 - l ~  

1.7 x 1 0 - l ~  

7.7 x 10-l' 

TA-52-7 Main Stack 

Averaqe uC i /cc  H i qhest i n  UC i /cc 

Alpha 
1 

Beta Alpha Beta 

5.7 x 1 0 - l ~  

Alpha Beta 

30.7 

TA-48- 1 

1 stack 

FE-11 

FE- 12 I L 

7.8 x 10- l~ 4.6 1 0 - l ~  8.6 x 1O-l' 4 .5  x 10-1 

1 FE-13 
4 
0 

4- 
5 .  
1 2.1 x 1 0 - l ~  FE- 15 

FE- 16 
1 s tack  

1 s tack  

Core Wing Stack 

3 .7  x 10-12 3.7 x 1 0 - l ~  1.3 x 1.41 
4 267.5 P 

co 
5 

8.0 x 1 0 - l ~  2.9 1 0 - l ~  1 . 1  x 1 0 - l ~  2 .3  x IO-" 6.2 x 10-1 

2.4 x 4.9 x 1 0 - l ~  5.9 x 10-l2 170.9 1 9.5 x 10-1 . 

CB/tcb 
- 0 r i g :  -Dean D. Meyer - - -  - .  
Copy : W i 1 bur Workman 



. 
MONTHLY REPORT ON STACK D ISCHARGE: 

FOR MONTH OF- T u n e  

FOR YEAR OF 1970 A 

,. --  \ 

TOTAL UC i D I SCHARGED HIGHEST in U C ~ / C C  

1.7 x  IO-^ 

1.6 1 0 - l ~  

4 - 4  x 

1.8 x 1 0 - l ~  

AVERAGE diC i / c c  LOCAT I ON 

1 . 2  x. IG-* 

3.2 10-14 

3.4 10-1~ 

-1 4 
' 9 . 3  x I O  

TA-2-9 

FE- 1 

FE-2 

FE-3  

FE- 
FE-'7 

FE-E 

FE-9 

FE- 10 

F E - 1 3 , 1 4 , 1 5  

FE-24  

F E - 2 5 , 2 6 , 2 7  

3.6 x IC1'  I I .66 1.8 x 

7.6 x 1 0 - l ~  3.c 10-13 16.32 
7 .3  x ! C - l 4  4.2 x 1 0 - l ~  

2.9 x 1 0 - l ~  i 
. . . .  . I- I. 5.31 

. .  ., _, .> - . 

, :-, .., i:- ,i; ;. c. &-.A 

(No FE# 
Main Stack) 

FE-t 

FE-9 

FE-:C 
FE-2 
FE-3  

FE- 5 

FE-' 

FE-8 

TA-3- 102 
- -  

TA-3- 14 1 

3.5 x 1 0 - l ~  

9.9 x 1 0 - l ~  

1 .8  x 10-l~ 

2.5 x 10-l~ 

1 . 1  x 1 0 - l ~  

6.8 x 

I Z  I .95 

4.42 
, '  

.04 p u  

1.4 x 10-l" 

- 1.6 x IO-'* 
1.8  x 1 0 - l ~  

- -  2.9 x 1 0 - l ~ -  
.07 f 

,. 
.05 

4.5 x i r I 5  
., :: ,> 1- . .. .02 8.6 x 

1.2 x :,-:* 2.5 x 1 0 - l ~  TA-4 1 
c- 

c.1 , , 
FE- 17 



rUK MUNlH UP -June MUNIHLY Ktt 'UHI ON STACK DISCHARGE (Cont'd) - 2 -  . .. 
FOR YEAR OF 197i: 

AVERAGE UC HIGHEST i n  uCi /cc  

3.8 x 1 0 - l ~  

LOCAT I ON TOTAL uCi DISCHARGEG 

.59 ' ,  2 .3  10-l~ TA-50- 1 FE- 1 

FE-2 

FE -3 

, 
L; 1.8 x 1 0 - l ~  

6.8 x .02 i- .) 

TA-52-7 Main Stack 

Averaqe uC i /cc H i qhest i n uC i /cc T o t a l  u C i  Discharqed 

Beta Alpha 

5.0  x 1r15 

Alpha 
c 

6.4 x 10-l~ 

Beta Alpha ~ 5 

Beta 
dJ,+ 4 TA-48- 1 

1 s tack 4.2 10-l~ 

8.4 1 0 - l ~  
\ b  

0.9 I G - ~ ~  FE- 15 3.5 I FE- 16 
1 s tack  -. 

i' 

I .73 3 2 . 3  1.2 x 

FE-37 
FE-38 

FE-39 

FE-40 

3.2 1 0 P  6.5 x, 10-l~ 9.7 1 0 - l ~  6.0 x  IO-^ l'.C x 1 s tack I -  

$9 
yL*, 

1.9 x 10-l2 3.3 x 10-1 23.6 1 

Or i g :  Dean D. Meyer 
Copy :  Wilbur  Workman 

1 . 2  1 0 - l ~  9.2 10-l~ 
Core Wing Stack 

- -CE,'tcb . .  

Car I Buck I anc! 

: MSL- AEC-OFFICIAL 



-. 

MONTHLY REf'ORT ON STACK D I SCHARGE : 
' J u l ,  ----. FOR MONTH OF 

FOR YEAR C '  1 3 - I '  

LOCAT I ON --- -- 

TA-2-9 

TA-3-35 

HIGHEST in&( c - 

1.7 x lo-" . -~ 

1.3 x 1 0 - l ~  

2.2 x 10-I" 
-.__ _. FE- 1 

FE-2 

FE-3 . 
FE- 1 

FE-7 

FE-8 

FE-9 

FE- 10 

FE-13,14,15 

FE-24 

FE-25,26,27 

.93 -_____ ..... -. .. . . . . . . . . . . . . . .  -_ 
3.8 x lC'! ' 13 --- -... ................ 

TA-3-66 

-- .............. 12.1;. ,- 

- - ... t . !. -t' i --- ... ........ 

- - -  ...... 
- -. 

I- ...... . . . . .  

TA-3- 102 

TA-3- 14 1 

(t4c FEZ; 
Main  S t a c k )  

FE-6 

FE-9 

FE- 10 

FE-2 ' 

FE-3 

FE-6 

FE-7 - -  

FE-6 

----- - -  .- 

T A- 35 - 2 

g 0 ;< I;-.".-' -- r. . . .  ... 

I . -; 
-_I__ . . .  TA-4 1 FE- 17 2.9 x lo-'-'' ..__ 
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A u g u s t  -4 

FOR MONTH OF 

FOR YEAR OF 1970 n MONTHLY REPORT ON STACK DISCHARGE: 

H IGHEST in u C i  /cc AVERAGE uC i / c c  

1.2 1 0 - ~  

7.3 1 0 - l ~  

8.8 x 

6.6 x 

- -  

LOCAT I ON 

TA-2-9 

TA-3-35 

1.26 x lo8  1.7 x 1 0 - ~  

3.2 1 0 - l ~  

4.5 x 10 

3.7 x 1 0 - l ~  

-1 3 
FE- 1 

FE-2 

FE-3 

FE- 1 

FE-7 

FE-8 

FE-9 

FE-10 

FE-13,14,15, 

FE-24 

FE-25,26,27 

1.3 

0.23 

TA-3-66 

TA-3- 102 

1 . 1  x 10-l2 13.75 

7.5 1 0 - l ~  16.33 2.9 x 1 0 - l ~  _ _  

1.3 
K 7  

~ 

1.8 x 1 0 - l ~  5.1 1 0 - l ~  
~ 

1.0 1 0 - l ~  3.9 x 1 0 - l ~  

(No FE# 
Main Stack) 

FE-6 

FE-9 

FE- 10 

FE-2 

FE-3 

FE-6 

FE-7 - -  

FE-8 

1.0 x 1 0 - l ~  

1.0 x 1 0 - l ~  

1.4 1 0 - l ~  

3.5 1 0 - l ~  

4.8 x 1 0 - l ~  

0.7 

- 0.88 
7 7  

TA-3- 14 1 

TA-35-2 

7.4 x 1 0 - l ~  

1.2 1 0 - l ~  2.9 1 0 - l ~  

1.4 1 0 - l ~  

5.0 1 0 - l ~  

7.5 1 0 - l ~  

1.0 1 0 - l ~  - -  - 

1.5 1 0 - l ~  

4.1 1 0 - l ~  

' 4.0 

7.2 10-l' 

1.3 1 0 - l ~  0.14 

0.24 4.8 1 0 - l ~  

7.7 1 0 - l ~  

4.1 1 0 - l ~  

2.3 x 1 0 - l ~  

I 

2.2 x 

1.6 x loe2 

0.72 

I 

FE- 17 TA-4 1 



MONTHLY REPORT ON STACK D I SCHARGE ( Cont 1 d FOR MONTH OF August - 2 -  
FOR YEAR OF 1970 

LOCAT I ON 

TA-50- 1 

AVERAGE uC i /cc 

1.7 x 1 0 - l ~  

HIGHEST i n  uCi/cc 

5.9 1 0 - l ~  

2.9 x 1 0 - l ~  

TOTAL uCi DISCHARGED 

FE- 1 

FE-2 

FE-3 

0.45 

0.73 1.3 10-l~ 

3.6 x 8.6 x 1.6 x lo-" 
TA-52-7 Main Stack - -  

Averaqe UC i /cc Hishest  i n  uCi/cc T o t a l  UCi Discharged 
Alpha 

FE-11 I FE- 13 

FE-12 2.4 x 

Beta A I pha 

4.5 x 1 0 - l ~  

Beta Alpha 

4.8 

Beta 
TA-48- 1 

1 stack 1.6 x 1 0 - l ~  1.3 x 1 0 - l ~  7.9 

6.6 x FE- 15 

FE-16 
1 stack 1.3 x 10-l3 1.7 x 1 0 - l ~  1.8 x 1 0 - l ~  0.2 6.9 

, 

1 stack 

Core Wing Stack 

3.2 x 1 0 - l ~  4.2 x 1 0 - l ~  2.9 10-14 13.4 5.3 

4.6 

i 
). 

1 
16.3 i 

i 
FE-45 ( # 1 )  3.9 

FE-46 (62) 
10-i5 7.2 x 1 0 - l ~  1.8 x 1 0 - l ~  1.3 x 1 0 - l ~  

CB/tcb 
O r  ig:  Dean D. Meyer 
Copy: W i  I bur Workman 

r- 

LASL-AEC-OFFICIAL LASL-AEC-OFFICIAt 
~ 



- *  September FOR MONTH OF 
FOR YEAR OF 1970 

c .  
-= MONTHLY REPORT ON STACK DISCHARGE: 

.. - 
AVERAGE u C  i / c c  LOCAT I ON H IGHEST in u C i  /cc 

.- 
8 x lo-‘ 

- 
TA-2-9 

TA-3-35 5.2 x 1 0 - l ~  

6.4 1 0 - l ~  

1.9 x7~-13 
2.4 1 0 - l ~  

FE- 1 

FE-2 
FE-3 
FE- 1 

FE-7 

FE-8 

FE-9 

FE- 10 

FE-13,14,15 

FE-24 

FE-25,26,27 

6.5 x 1 0 - l ~  5.9 1 0 - l ~  .22 
I 

TA-3-66 

3.5 x 1 0 - l ~  

2.1 1 0 - l ~  

2.0 x 10-l2 
- 

11.43 

6.9 x 1 0 - l ~  11.15 

8.2 1 0 - l ~  

4.2 x 1 0 - l ~  

2.01 3.3 1 0 - l ~  

9.5 x 10-12 -20.06 
- 

- TA-3-102 (No FW 
Main Stack) 

+E-6 

FE-9 

FE- 10 

FE-2 

FE-3 

FE-6 

- 

. FE-7 - - -  

FE-8 

4.8 X 1 0 - l ~  

3.3 x 1 0 - l ~  

6.5 X 

1.2 x 1 0 - l ~  

4.5 x-10-16 

2.3 x 1 0 - l ~  

6.1 x 1 0 - l ~  

5.9 x 1 0 - l ~ -  

1.8 1 0 - l ~  . 

1.8 x 10-l‘ 

5.7 x 1 0 - l ~  

1.3 x 1 0 - l ~  

1.3 x 1 0 - l ~  

2;o x 1 0 - l ~  

7.7 x -10-1‘ 

7.9 x 1 0 - l ~  

1.4.x 1 0 - l ~  - -  

4.1 1 6 - 1 ~  

- 

3.6 x 10-l‘ 

3.6 x 

.94 

TA-3- 14 1 .59 - 

1-45 

3.86 

8.6 x 

2.2 x 

.31 

7.6 x- 

. -  
TA-4 1 

6.0 x 1 0 - ~  

FE- 17 0.54 

. .  



- 2 -  MUNIHLY K W O R T  ON STACK DISCHARGE (Cont 'd)  FOR MONTH OF September 

FOR YEAR OF 1970 

LOCAT I ON 

TA-50- 1 

AVERAGE UC i /cc HIGHEST i n  uCi /cc 

3.1 .X 1 0 - l ~  

TOTAL u C  i D I SCHARGED 

.48 

.56 

1.9-x 1 0 - l ~  

FE-2 1.0 x 1 0 - l ~  

'! FE-3 4.1 x 1 0 - l ~  

i 
; FE- 1 

- - -  Main Stack 

1.9 x 1 0 - l ~  

~ 6.3 x 1.8 x lo-" 

TA-52-7 

f Averaqe LC i /cc  

Alpha Beta 

H i s h e s t  i n  uCi /cc To ta  I uC i 0 i scharged 

Alpha Beta 

2 .  i 10-l3 

Alpha Beta 

TA-48- 1 - _. 
1 s tack  

. 
1.8 x 1 0 - l ~  1.3 x 10-l' 5.1 x 1 0 - l ~  1 1  8,- 

FE- 15 I s t a c k  4.1 X ,  1 0 - l ~  7.3 x 1 0 - l ~  9.4 x 1 0 - l ~  2.6 x 2.1 37.67 

1 s fack  6.6 x I. 1 X ,  1 0 - l ~  1.2 x 1 0 - l ~  3.0 x 1 0 - l ~  -2 4.5 x 10 - 

-FE-45 ( # 1 )  
Core Wing Stack (#*) 1. 
A I  pha Wing { FE-51 

CB/tcb - -  - - . . -  

O r  ig:  Bean D. Meyer 

2.0 x 10-l' 1.5 x 1 0 - l ~  3.3 x 1 0 - l ~  2.2 1 0 - l ~  

3.2 1 0 - l ~  1.1 x 1 0 - l ~  3.2 x I. t 10-14 2.5 x 8.6 x 

c o p y :  w i  tpur Workman 
D 
I 
5 

- 

Car I Buck I and 

i 
f 
j -  

i 



t,'; L''', K1-iI-y REPORT ON STACK D I SCHARGE : 

LOCAT I ON 

TA-2-9 

TA-3-35 

TA-3-66 

TA-3- ' 02  

TA-3- 14 1 

FE- 1 

FE-2 

FE-3 

FE-1 

FE-7 

FE -8 

FE -9 

FE-10 

FE-13,14,15 

FE-24 

FE-25,26,27 

(No FE# 
Main S tack )  

FE-6 

FE-9 

FE-10 

FE-2 

FE-3 

FE-6 
-FE-7 - - - 

FE-8 

' . 1 :  

AVERAGE uCi/cc 

6 . 4  x 10-5 - 
5.8 10-14 

7 . 5  x 10-14 
5 . 5  10-l~ 

-1 3 U X  1rl 

L 2,7 x 10-13 

-6-7 x 10 
1.4 10-l~ 

-1  4 

1.3 x 10-l~ 
1.2 10-l~ 

1.1 10-l~ 

1.5 10-l~ 

- 4 . 1 x  10-15 

3 5 x__-10-'-4!- . 

1.1 x 10-14--- - 

5.0 10-15 

-1 5 4.8 x 10 

5.1 x 10- -.- 
1 4  
.- 

1.7 x 10-12 

6.6 x 10 -1 3 

4 . b  10-13 

9 . 7  10-l~ 

x Lo-13 



, MONTHLY  RE-^!; 31% STACK D ISCI-IARGE (Cont 'd )  - 2 -  

LOCAT ION 

TA-50- 1 

AVERAGE UC i /cc 

FE- 1 2.1 x 10-14 

FE-2 --- 2.2 10-l~ 
FE-3 3.2 10-l~ 

- - -  Main Stack 

- Average vCi /cc  

HIGHEST i n  vC i /cc  

3.1 lo-'" 

TOTAL y C i  DISCHARGED 

.55 

1 2 1  

1.4 x 
3.5 10-l~ 
6.3 x 10 -1 5 

TA-52-7 

TA-48- 1 

1 s tack  

- - -  

H i s h e s t  i n  uCi/cc 

Alpha Beta -- 

T o t a l  UCi Discharged 

Beta Alpha 

.... 

-_ ?. I oha - .  . 

FE-11 

I FE-13 

FE- 12 4.6 10-15 

Beta 

1.1 10-l~ 1.2 x 10-l~ 2.1 10-l~ 7.9 -. .34 
_._- 

1 s tack  1.8 x 9.5 10-l.~ 6.5 x 10'l2 1.94 119.74 

1 s tack  2.1 10-l~ 5.0 x 10-l~ 5.1 x 10-14 1.9 x 10y2 .18 

Core ','Iing Stack 

Alpha Wing Stack  

1.5 x 10-l' 6.9 10-l~ 6.2 x 

3.2 10-l~ 1.4 10-l~ 
. .  

2.16 101.79 

2.5 io-'+ 4.1 10-~ 1 { FE-51 6.4 x 9.3 x 10-l~ 
Ci!Itcb - -  

O r  i g :  Dean 0 .  Meyer 
Copy: Wi I bur Workman 



.- 
MONTHLY REPORT ON STACK DISCHARGE: 

LOCAT I ON 

TA-2-9 

TA-3-35 

TA-3-66 

TA-3- 102 

TA-3-141 

TA-35-2 

. .  . 

TA-41 

FE- 1 

FE-2 

FE-3 

FE- 1 

FE-7 

FE-8 

FE-9 

FE- 10 

FE-13,14,15 

FE-24 

FE-25,26,27 

(No FE# 
Main Stack) 

FE-6 

FE-9 

FE-10 

FE-2 

FE-3 

FE-6 

-FE-7 

FE-8 

FE- 17 

AVERAGE uC i /cc 

7.0 x 10-~ 

7.0 x 10-l~ 

1.6 x 10-l~ 

6.1 x 10-l~ 

1 3  ' 6.2 x 10- 

2.4 10-l~ 

4.7 10-l~ 

1.1 10-l~ 

2.9 X. 10-l~ 

7.5 x 10-l2 

3.0 10-l~ 

3.6 10-l~ 

6.8 x 

8.8  x 

2.8 x 10-l~ 
- 

4.4 x 10-l~ 

1.3 x 10-l~ 

1.2 x 10-l~ 

6.3 x 10-'5 

5.0 x 10-15 

3.2 x 10-l~ 

7.2 x 10-l~ 

2.3 x 10-l~ 

1-4 x 10-14 

5.3 x 10-l~ 

2.6 x 10-l~ 

1.2 x 10-14 

1.2 x 10-l4 

6.9 x 10-l~ 

1.2 x i o + +  

4.1 x 10-l~ 

3.5 x 10-14 

- 

FOR MONTH OF NOVEMBER 

FOR YEAR OF 19 70 

TOTAL uCi DISCHARGED 

7.6 lo7 

.7 

- _ -  

.21 

a* 0 
I. 13.21 

1.16 

5.18 

.57 

.51 

2.88 

3 -66 

.05 

.16 

.02 
. .  

8 X 

I .45 

r- 
LASL-AEC-OFFICIAL 

. --. 
LASL-AEC-OFFICIAL 



_ I  

FOR MONTH OF NOVEMBER 
- *  MONTHLY REPORT ON STACK DISCHARGE (Cont ’d)  - 2 -  

‘ a  FOS YEAR OF 1970 

LOCAT ION AVERAGE uCi /cc HIGHEST in uCi /cc 
Beta Alpha 

2.0 10-l~ 1.8 1 0 - l ~  

4 3.4 X 1 0 - l ~  1 .3  x 1 0 - l ~  

9.0 1 0 - l ~  8.4 x 1 0 - l ~  

- .- 

TOTAL uCi D I S C H A R G E D  
B e t a  

.43 3.53 

.90 5.16 

.03 .20 

Alpha - 
~- 

Alpha B e t a  
FE-I 1.7 x l O ” ’ 4  1 .4  x 10’ TA-50- 1 

FE-2 1.7 x 9.6 x 10- 

FE-3 7.7 x 4.4 x 10- 

TA-52-7 - - -  Main Stack - e -  

Hiqhest  i n  uCi /cc Average uCi /cc I T o t a l  p C i  Discharged 

Beta A I pha 

FE-11 

FE-12 8.4 x 10”‘ 

FE- 13 

Beta 

1.7 1 0 - l ~  

3.9 1 0 - l ~  

4.3 1 0 - l ~  

2.0 x 10-l2 

1.0 io-”+ 

Alpha Beta 

3.1  x 1 0 - l ~  

Alpha 

.58 

TA-48- 1 

. 1  stack 1.5 io-”+ 11.16 

7.4 1.4 1 0 - l ~  FE-15 1 FE-16 
9.7 1 0 - l ~  4.8 1 0 - l ~  1 stack 21.31 

i- . 
FE-37 

1 FE-38 

IFE-39 . 

FE-40 

5.8 x 8.0 1 0 - l ~  2.7 1 0 - l ~  1 stack 8.5 x 10-l4 

7.0 x lo-” FE-45 1. 10-i3 I FE-46 (#2) Core Wing Stack 
1.4  x.lO-” 11.14 

{ FE-51 2.3 x 1 0 - l ~  
.. _. 

- - - -  CB/tcb 
Or ig :  Dean 0. Meyer 
Copy: W i l 0 u r  Workman 

3.2 1 0 - l ~  1.6 x 1 0 - l ~  3.5 10’~’ 

n 

Car I. Buck I and 

. I  r“ 
. LA%-1EC-C‘FFICIAL 

- -  --- - - -  - 
LASL-AEC-OFFICIAL i 



U 
- .  MONTHLY REPORT ON STACK DISCHARGE: 

H IGHEST -in uci /cc I 

1.0 x 

LOCAT I ON 

TA-2-9 

TA-3-35 

TA-3-66 

AVERAGE MC i /cc 

7.0 x 10-5 

TOTAL uCi DISCHARGED - 
7.0 x 10’ 

FE- 1 

FE-2 
FE-3 

FE- 1 
FE-7 

FE-8 

FE -9 

FE- 10 

FE-13,14,15 

FE-24 

FE - 26,27 

6.9 x 10-14 1 .0  x io- ’2  
1 . 2  x 10-12 

8 7 2  

2,07 

.15 

1.4 x 1 0 - l ~  

4.4 x 1 0 - l ~  2.6 x 

A 4 x  10-12 

x 1 0 - l ~  

2 .1  x 10-13 

4 9 x 1 0  -1 3 
--L 

2.9 x 10-13 

1 .3  x 10-13 

5.1 x 10-14 

5.9 x 10-14 

9 e9 

7 ns 
1.29 

2.94 , 

2.7 x lo-’? 3.2 x . 

TA-3- 102 

. TA-3- 14 1 

(No FE# 
Main Stack) 

FE-6 

FE-9 

FE-10 

FE-2 
FE-3 

FE-6 

FE-7 

FE-8 

3.8 x 1 0 - l ~  

2.3 x 10-14 

7.6 x 10-14 

5.7 x 10-14 

2 2  x u - 1 3  

7.7 x 10-14 
.77 

.43 

3.6 x 10- l3  1.77 - 
1.86 3.0 x 10-13 

1 . 2  1 0 - l ~  

- 

.13 TA-35-2 6.8 x 
2.7 x 10-15 7.7 x 10-15 

4.7 x 10-14 

.03 
- 

2.9 10-14 

7.7 x 10-15 

5.4 10-15 

4.6 x 10-14 

- - _  
.15 

... . - 

TA-4 1 

.. . 9 i 5 - x  10-15 - .02 

.02 6.3 x 10-15 

8.8 x FE- 17 ~ 1.47 - 

. -. . . . . _. _. ..,. 



’ MONTHLY REPORT ON STACK D ISCHARGE (Cont ld)  - 2 -  
FOR MONTH OF 3’ DECEMBER 

FOR YEAR OF 1970 

LOCAT I ON 

TA-50- 1 

AVERAGE uCi/cc HIGHEST i n  r_lCi/cc 
ALPHA BETA AtPHA BETA 

2.3 x 10 UO-13 4.0 1n -1 4 3 - 1  10-l~ 
- 1 4 1  , FE- 1 

TOTAL UCi DISCHARGED -- 
ALPHA BETA 

3.20 Y .62 - FE-2 l . l ~ l O ” ~ 6 . 3  x 2.5 x 10’14 1.6 x 
FE-3 3.2 x 10”52.7 x 10’14 7.7 x 5.0 x >O’l4 

TA-52- 7 Main Stack 

Averaqe uCi /cc Hiqhest i n  uCi/cc T o t a l  r_lCi Discharged 
. .  

TA-48- 1 

1 s tack 

Alpha Beta 

1.5 -_ x 1 0 - l ~  

- A I  pha Beta Alpha 

1 . 6 1  

Beta 

FE-11 
P 
U FE- 12 2.0 x 1 0 - l ~  6.5 x 1 0 - l ~  2.3 x 1 0 - l ~  12.52 z 
h 
0 

0 

FE- 13 

2.6 x 1 0 - l ~  FE- 15 

FE-16 
1 stack 7.6 x 1 0 - l ~  7.6 x 1 0 - l ~  

I 2.5 x 10’l2 1.45 

7.02 x 

160.48 

FE-37 

FE-38 7.3 x 1 0 - l ~  
FE-39 

1 stack 2.9 x.1~-14 1.6 1 0 - l ~  4.8 1 0 - l ~  .38 

[ FE-40 

FE-45 ( # I )  1.7 10-i4 

FE-46 (#2) 
1.1 x lo-” 

1.1 x 1 0 - l ~  

5.9 1 0 - l ~  4.2 x 10’” Core Wing Stack 

- CB/ tcb  

1 .22  602.04 ’ 

5.7 x { FE-51 1.0 1 0 - l ~  4 . 1  x 1 0 - l ~  1.7 x 1 0 - l ~  3.2 

O r  i g :  Dean D. Meyer 
Copy: W i  I bur Workman 

. . . . . . . . . . .. . 



TA-2-9 

TA-3-35 f FE-1 
I 

FE-2 

2 FE-3 

TA-3-66 ~r''.' FE- 1 

' '  FE-7 

' FE-8 

I FE-9 

- J  

~ 1 ?= -c\ 
t -  

-> -<r 
- ,  

. I -  FE-10 

FE-13,14,15 

*,IC FE-24 

;:"F FE- 26,27 

TA-3-102 ,+ (NO FE# 
",* .. 

Main S t a c k )  
TPS-3- 14 1 FE-6 

cS' FE-9 
J 

FE-10 

TA-35-2 FE-2 

FE-3 

(d FE-6 

_. - .  FE-7 

FE-8 

TP.-4 1 FE- 17 
.I 1'8 
i 

AVERAGE ~ I C  i / c c  -.- t i lG1tEST i n  cICi/cc -- 

6.1 x 1 0 - ~  1.0 x 1 0 - ~  

4.2 x 10-l~ 1.3 x 10-l~ 
1.5 x 10-13 

6.0 x 10-14 
9.3 x 10-13 

5.5 x 10-13 

1.2 x 10-l~ 4.7 x 10-l3 
1.1 10-13 4.1 x 10-13 

3.8 x 10-13 4.6 x 10-11 

7.0 x 10-l~ 3.5 x 10-l~ 
7.0 x 10-13 

1.6 x 10-l~ 
3.1 x 10-12 

-1 3 9.3 x 10 

1 3  1.8 10-l~ 6.1 x 10- 
7.2 10-l~ 2.7 10-l~ 

2.8 10-l~ 8.2 10-l~ 
4.5 10-l~ 7.7 10-l~ 
1.8 10-l5 4.1 x 10-'5 
8.6 x 10-15 1.2 10-11 
5.9 10-'5 1.6 ~-1o-lb 
1.8 10-15 4.1 x 1oJ5 

1 3  5.2 10-l~ 1.6 x 10- 

1.5 _-- x 10-14 2.5 x 10-l' 

I 

4.1 
5.9 - 
3.6 

.13 

1.2 

.93 

.09 

.02 

.04 

- -02 - . . . . -. . . . 

7.0 x 1 0 - ~  
--I_ 

.49 



FOR YEAR OF 1971 

LOCAT ION AVERAGE pC i /cc HIGHEST i n  uCi /cc  
ALPHA BETA ALPHA BETA 

TA-50- 1 FE- 1 1.4 x io-”+ 9.3 lo-’“ 2.2 lo-”+ 1.3 10-l~ 

TOTAL \IC i D I S C h R G E D  -- 
ALPHA BETA 
.38 2.5 

/ FE-2 1.3 x 10-l~ 9.0 10-l~ 4.9 IO-”+ 1.1 10-l~ .., I . 
> L- 

FE-3 8.6 x lo-’’ 2.0 x 1.9 x 2.8 x 

TA-52-7 i38,tMa i n  Stack 

.73 5.0 

.04 .09 

Averaqe yCi/cc H iqhes t  i n  uCi/cc Tota 1 p C  i D i s,cKarged 
, 

Alpha Beta Alpha 

FE-11 

I FE- 13 

FE- 12 1.8 1.0“~ 1.1 10-l~ 5.3 10-l~ 

Beta 

2.6 10-l~ 

Alpha i Beta 

6.84 

TA-48- 1 

1 s tack  1.1 

1 s tack  3.6 x 

2.5 io-’” 

1 :7 124.19 

I FE-37 

FE-38 

FE-39 
1.0 10-l~ 1.8 io-’“ 4.1 10-l~ I 5.6 x 10-2 1 s tack  1.4 x 10” 

[ FE-40 

FE-45 ( # 1 )  I FE-46 (#2) 
4.9 10-l~ 2.0 10-l~ 9.0’~ 10-l~ 129.14 4.0 x .304 Core LIing Stack 

4.1 x {FE-51 4.8 x 10-l~ 1 . 4  x 10-l~ 2.1 10-l~ 4.1 10-l~ 1.2 x 
CB/tcb 

. . . . . . . ... 

O r i g :  Dean D. Meyer 
Copy: Wi l bu r  Workman . 

Car I Buck I and 

.. 



FOR YEAR OF 1971 

LOCATION 
--I 

Ti\-33 

TA-35 

TA- 4 1 

FE 4.4 x lo-'+ 

FE 6.6 x 1 0 - ~  

FE 17 4.51 x lo-* 

IIIGllEST pCi / cc  

. .  2.3 

1.7 x 10'' 

1.04 x io-'+ 

D i s t r i b u t i o n : " Y O r i g i n a l  t o  Dean D. Mcyer 
X c :  Don C o f f i n ,  W-3 

Wallace L .  D r u m h i l l e r ,  CMB-3 - 6-F- 
C h a r l e s  L .  P e t e r s o n ,  W-7 - /Awc- 
Vanner Holmes, II-I. 
F i l e  t h r u  C. D .  B l a c k w e l l  
Wilbur  Workman, H - 1  

I 

. . . - .  - -  

1.7 ,io9. 

7.6 x 10' 

- 1.35 x lo6 

C a r l  Buckland 

; ... . ~ . /  . . . . .  " .... . .  ,-. . 
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-- 1971 
_I-- 

. FOR YEAR OF .. 
Lc\C.-\T I ON 

TA-2-9 

TA-3-35 

AVERAGE DC i / c c  ItIGI-EST i n  UCi/ec 

7.0 1 0 - ~  2.1 

TOTAL UC i D I SCI-IARGED 

8.03 10’ 

: FE-1 

. FE-2 

-1 4 4.0 x 10 
1.2 x 10-13 

5.2 x 10-14 

10-l~ 
1.0 x 10-12 

1.6 x 10‘13 

.37 

1.59 

FE-3 

FE- 1 

FE-7 

FE-8 

FE-9 

FE-10 

FE-13,14,15 

FE-24 

FE- 26,27 

.17 

TA-3-66 

2.7 10-l~ 

1.9 10-l~ 

5.1 10-l~ 

6.2 10-l~ 

-14 8.8 x 0 

-1 3 2.1 x 10 

9.9 x 10-l3 

1.1 x 10-l2 
2.4 10-l~ 

3.7 10-l~ 

2.5 x 
2.8 x 

8.20 

9.54 

1.17 

3,96 

1,80 

,53 

TA-3- 102 

TA-3- 14 1 

(No FE# 
Main Stack) 

FE-6 

FE-9 

FE-10 

4.5 x 10-14 2.2 x 10-13 , 

9.9 x 10-15 2.2 x 10-14 

2.5 x 10-14 6.4 x 10-14 
1.9 x 10-14 2.7 x 10-14 

.82 
-- 

.17 

.52 

.55 
7.4 x 10-14 

7..2 x 10-15 
FE-’2 - 
FE-3 

FE-6 

, FE-7 

FE-8 

FE- 17 

2.3 x 10-14 

3.2 x 10-15 

2.7 x 10-14 

TA-35-2 .41 

.03 

8.8 ~.lO’1~ .12 

.02 

9.7 x 10-3 

~~ 

2.2 x 10-14 

7.2 x 10-15 
- 

.50 - TA-4 1 4.3 x 10-14 

. . .  



l.!ON’II4LI’ KEF’ORT ON STACK D I SCtiARGE ( C o n t  I d) - 2 -  FOR MOfITtI OF FEBRUARY 

FOR YEAR OF 1971 -- 

LOCAT I ON 

TA-50- 1 

T0TF.C UC i D I SCHF.RGED 
ALPHA --- 

BETA 
.18 2.72 

.39 5.63 

.09 .24 

FE-2 7.7 x 1.1 x 1.6 x 2.2 x 

-EE-3 2.1 x 5.8 x 6 . 3  x 8.6 X 

TA-52-7 Main Stack ’ 

H iqhes t  i n  uCi /cc Average yCi /cc T o t a l  WCi Discharged 

Beta Alpha Beta Alpha Beta 

1.8 

Alpha 

A 
TA-48- 1 

1 stack 1.7 1 0 - l ~  1.5 8.42 

4.98 7.6 1 0 - l ~  
FE- 15 I FE- 16 

1 s tack  1.1 1 0 - l ~  1.1 1 0 - l ~  1.6 10-l~ 

3.9 1 0 - l ~  

.36 

FE-37 

FE-38 

FE-39 I FE-40 

4.2 x 1 0 - l ~  

O r i g :  Dean D. Meyer 
Copy: W i  I bur Workman 

1 stack 
2 

2.7 x 10’ 2.6 1 0 - l ~  1.1 1 0 - l ~  .17 

FE-45 (#1)  6.6 10-’5 I ’  FE-46 (#2) 
1 . i - x  1 0 - l ~  1.6 x 1 0 - l ~  2.8 1 0 - l ~  

Core Wing Stack 

C B I t c b -  

.33 7.48 

{ FFE-51 2.‘4 10-l~ 1.7  1 0 - l ~  7.5 9.7 1 0 - l ~  6.3 1 0 - l ~  2.8 x 
. .. . . 

- - 7 -  . .  

C a r l  Buckland 

.. 
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L_ A V E R G E  L ~ C  i / c c  

1.3 1 0 - ~  

5.1 10-l~ 
1.6 x 10-l~ 
4.5 x 10-14 

TOTAI. $ i D I SCI lARG!LR -- 

41Ar - 1.43 x 10’ e a %  - --- 

.53 

2.30 

.16 

-r A -2 -3 

T A - 3 - 3 5 

TA-3-06 

2.0 1.0‘~ 

1.4 x 10 -13 
61. , o  

FE- 1 

FE-2 

FE-3 

FE- 1 

FE-7 

FE-8 

FE-9 

FE- 10 

FE- 13,14,15 

FE-24 

FE- 26,27 

2.3 x lo-” 
1.5 x 10-13 

- - -  
- - -  
2.9 x 10-l~ 

1.4 x 10-l~ 
8.4 10-l~ 
9.4 x 10 -1 4 

4.1 x 10-l~ 7.65 

4.4 x 10-’3 2.15 

4.0 x 10-13 4.68 

1.1 x 10-12 4.6 10-l~ 

7.1 x 10-l~ 4.9 x 10-12 1.91 

(No FE# 
Main S f a c k )  

FE-6 

FE-9 

FE- 10 

FE-2 

FE-3 

FE-6 
-FE--7 - - 

FE-8 

T84-3- 102 

TA-3- 14 1 

5.1 x 10-l~ 

1.8 x 10-l~ 

- 1.3 x 10-l~ 
2.1 x io-”+ 
7.1 x 10-l~ 
7.7 x 10-’5 
1.7,~ 10-14 

1.5 10-14 

2.7 x 10-’5 
_c_ 

3 . 8  x 10-13 

3.1 x 10-l~ 

1.02 

. 3 3  

3.11 
- 

4.2 x 10-l3 

2.3 x 10-l~ 

2.5 x 10-13 

-69 

1.40 TA-35-2 

.08 

-09 

.04 

.Ol 

- .  - 

--_l_l_- 

6.1 x 10-’4 FE- 17 

(NO FE#) TA-46-16 2.2 x 10-1‘ 

,._ . . 

1.8 x lo-’’ 15.46 

* . . \ .  
~ . . I ,  



tI IGI IEST i n y C i  /cc ~ - -  - AVERAGE [IC i / c c  --- ----- 
ALPHA BETA ALPHA BETA 

5.4 m-15 2,4-~_10-13 1.4 xlls_ - 1  -4-.5-5__X10-’ 

3 . 2  x 10 -1 5 2.0 x 10 - 1 3  L 6  x 10 -1 4 3.7 x 10-13 

ALPHA BETA 
FE- 1 
FE-2 

FE-3 

Ma i n  

. L __ 6-23- 

40 11.16 
.38 .45 

TA-52-7 

Average btC i /cc H ighes t  i n  uCi /cc  To ta  I pC i D i scharged 

17 

Alpha 

FE-11 I FE-13 

FE- 12 3-. 4 x 

- Alpha 

2.03 

Beta 

2.6 10-l~ 

Beta Beta 

15.62 

Alpha 

TA-48- 1 

1 s tack  4.4 x 10-l~ 1.2 10-l~ 

FE- 15 I FE-16 
1.6 10-l~ 1 s tack  3.2 10-l~ 4.9 10-l~ 2 6  x 

4.0 10-l~ 

13.74 . .85 

1 s tack  

Core V!ing Stack 

3.9 x 10-l.~ 8.0 io-”+ .10 

r FE-45 ( # 1 )  

FE-46 ( # 2 )  
3.6 x io-”+ 3.8 x 10-l~ 8.3 io-”+ 2.5 10-l~ 

2 . 1  10-l~ 
.~ ~- ~ 

13 -98 2.0 

9.6 
. . .~ 

{FE-51 
~. . 

2.8  10-l~ 3.0 x 
. . - . . . . . 

CB/tcb 
0r‘;ig: Dean D. Meyer 

- -  
Car- I G u c k  I and 
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WNTIILY REPORT ON STACK DISCHARGE: 

LOCATION AVERAGE p C i / c c  

TA-2-9 1.3 x 10-4’ 

TA- 3- 3 5 FE-1 3.3 x 10-l~ 

FE-2 

FE-3 

1.0 x 10-13 
2.3 x 10-14 

%‘A-3-66 FE-8 3.0 x 10-l~ 
FE-9 2.1 x 10-l~ 

FE-10 4.7 x 10-l~ 

FE-13,14,15 9.5 x 10-l~ 

FE-24 1.0 x 10-l2 

FE-26,27 1.2 x 10-l~ 

V 
9.4 x 10-13 

8.5 x 10-13 
3.3 x 10-13 

2.9 x 10-l~ 

4.4 x 10’12 

6.8 x 

1 

FOR MONTH OF MAY 

FOR YEAR OF 1971 

TOTAL p C i  DISCHARGED 

41Ar - 1.34 x lo* 
.35 

1.51 
.08 

10.10 

11.77 

1.21 

4.74 

3.32 

.33 

TA-3-102 (No FE# 
gz--x-ao- 1 4 - . -_ .- 

, .66 -- Main Stack) 3.2 x 10-l~ 

TA-3-141 FE-6 

.__-__ _ _  ...-_---FE-9 . 

FE- 10 

7.7 x 10-~5 - 
- _  2,3 x lo-“ 

1.9 x 10-14 

TA-35-2 FE-2 8.1 x 10-l~ 
FE-3 5.9 x 10-l~ 

FE-6 9.0 x 10-l~ 

FE-7 LO x 10-l~ 

FE-8 3.6 x 10-l5 

TA-41 FE-17 3.1 x 10-l~ 

TA-46-16 (NO FE#) 2.5 x 

TA-46-31 FE-36 zero 
( T e s t  Cell #1) 

TA-46-31 FE-37 zero 

. .  

1.1 x 10-l~ 

5.9 x 10-l~ * _ .  - 

2.8 x 10-14 

.14 

.53 

.62 

-16 

.06 

.05 

.03 

101 

.98 

1.7 x 10-l~ 

1.4 x io-” 

1.8 x 10-l~ 

1 .4  x 10-l~ 

6.8 x - - 

5.5 x 10-14 

1.8 x 10’” 

zero 

zero 

zero 

zero 

. . .  . .  
. .  .. . . - . . - 



~~ 

EUK MUN'I'H OF M Y  
. MONTHLY REPORT ON STACK DISCHARGE ( C o n t ' d )  - 2 -  

FOR YEAR OF 1971 # 

LOCATION AVERAGE p C i / c c  HIGHEST i n  p C i / c c  TOTAL p c i  DISCHARGED 

ALPHA BETA ALPHA BETA ALPHA BETA - - 
4.1. x 4.0 x 10 -14 9 7 lo-' 3 A10.99 TA-50-1 FE-1 J.6 x ' 10-1 3 

FE-2 1.4 10-l~ 3.0 10-l~ 2'.7 x 10-l~ 6.4 10-l~ .7816,51 
.03 .81 FE-3 6.3 10-l~ 1.7 x 10-l~ 1.0 x 10-l~ 4.0 10-l~ 

* 
AVERAGE p C i / c c  HIGHEST i n  p C i / c c  TOTAL p C i  DISCHARGED 

Alpha Beta Alpha Beta 

7.3 10-l~ 8.1 x 10-l~ 1.1 10-l~ 

7.5 10-l~ -2.3 x 10-l~ 1.0 10-l~ 

I m - 4  a- 1 FE-11 

1 stack FE-12 3.2 x 10" 
F9-13 

--I -l_-s_tack--,- -51 , ___ 1 i X  10-14 
FE-16 

-_-l_.-_..-l___ - _ _  .-_ 
1 stack 2,7 10-16 9.7 10-l~ 1.1 ~ - 1 o - l ~  1.5 x 10-l~ 

FE-45(#1) 3.8 10-15 7.7 10-13 . 1.1 x 10-l~ 1.2 lo-'* 

0 5.8 x 10-l~ - 0 -  8.0 ioJ4 

. FE-46 ( 1 2 )  1 Upha Wing Stack 

FE-511 
.. .. . 

CB/tcb 
Orig: Dean D. Meyer, H-1 



. <  

FOR MONTH OF MAY 

FOR YEAR OF 1971 

MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  o n l y )  

. .  

AVERAGE p C i / c c  HIGHEST pCi/cc TOTAL PCi  'DISCKARGED LOCATION -. - 

2.87 x 10' FE 6 7.60 x 10-~ 1.04 - '  TA-33. - _  -I 

6.90 x 10" 1.54 x l o e  FE 11 1.28 x 10-~ 

.- . . TA-41 FE 17 2.50 x 10" 

- -  TA-35 - - - .-_ - 

1.50 x 7.71 x l o 6  -- -c -.-- -- 

D i s t r i b u t i o n :  O r i g i n a l  t o  D e a n  D. Meyer 

Wallace L. D r u m h i l l e r ,  CMB-3 thru John D. 
Charles L. Peterson, W-7 t h r u  E. Plassman,  
Wanner H o l m e s ,  H-1 
Fi l e  thru C. D. B l a c k w e l l  

Xc: Don C o f f i n ,  W-3 J. E. D o u g h e r t y ,  W-3 

. .  . . .  - .  . . . . . .  
. . . . .  

. . .  . - . . , . . . .  . .  

F u r ,  CMB-3 . : 

w- 7 
. . .  

. .  

. .  

. . . .  . ,  
. .  

. . . . . . . . . .  
. . . . . . .  . . .  

.- \ . 
. .  . .  

. .  . - .  . 

. . . . . . . . .  

. .  . .  
. . -  

. .  

. . . .  

. .  . .  

. . .  

. .  

. .  . .  
- . .  

. . .  

- .  
. ,  .. 

. ' .  . . .  

. . ,  . .  

. . .  . . .  
. , . .  

. .  . .  
. .  

. . .  . . .  
. .  . .  

. . . . . . .  
. . .  . . .  

. . . .  
. .  

. .  . -  
. .  . .  . .  

. . .  

. .  

. .  
. .  

. .  . .  . .  



PIONTHLY REPORT ON STACK DISCHARGE : FOR MONTH OF JUNE 

FOR YEAR OF 1971 

LOCATION HIGHEST in uci/cc 

2.1 x 1 0 - ~  

7.0 x 10-l~ 

AVERAGE uCi/cc 

1.3 

TOTAL pCi DISCHARGED 
"Ar - 1.38 x 10' 

TA-2-9 '88Rb - 211 
1.24 1.3 10-l~ TA-3-35 FE- 1 

~ -- 
5.1 10-l~ 1.1 10-l~ 

3.3 lo-." 

6.3 10-l~ 

2.1 10-l~ 

FE- 2 

. FE-3 

FE- 8 

FE-9 

FE-10 

FE-13 

FE-24 

1.51 

. 11 1.8 10-l~ 

3.1 x TA- 3-66 20.24 v 

6.6 x 11.39 

.99 

9.62 

2.06 

4.0 x io-" 
2.0 10-l~ 

1.5 10-l~ 

1.2 x 10-12 14,15 

6.7 x 10-13 

3 . 8 ' ~  10-13 .98 FE-26,27 

(NO FE# 
Main Stack) 

FE- 6 

FE-9 

FE-10 

FE-2, 

FE- 3 

FE-6 

FE-7 

. FE-8 

FE-17 

3.3 x 10-12 

TA- 3 - 10 2 

TA- 3- 14 1 

2.6 x 10-14 1.1 x 10-13 .51 

5.1 x 10-14 1.0 x 10-13 .92 

7.2 x 10-l~ 1.7 x 10-13 
- -  

1.60 

2.80 
09 

- 04 

8.9 x 10-14 

5.0 x 1045 

2.6 x 10-13 

TA- 3 5- 2 9.0 x 10-15 
- 

6.3 x 10-15 

9.5 x 10-15 

6.3 x 10-15 

. .  6.3 x 10-15 

1.4 x lO'l2 

3.6 x 10-15 

5.4 x 10-15 

4 . 1  x 10-15 .Ol 

8.6 x 1 0 T 3  ... . 2,3 x 10-15 

3.0 XIO-13 

. . .  

TA- 4 1 

TA-46-16 

TA-46- 31 

TA-46-3 1 

9 - 4 3  

(No FE#) 3.5 x 10'12 
(Test Cell #1) 

FE-36 zero 

FE-37 zero 

2.35 1.8 x lO-l1 

zero 
. . . . . . . . . . . . . . . . . . . . . .  

zer* . . . . . . . . . .  

zero 

zero . 

.................................. .: _,... ........ * . 7.  c I .__._._.._..._l 



MONTHLY REPORT ON STACK DISCHARGE (Cont'd) 

FE-38 

FE-39 

FE-40 

JUNE 

1971' 

P ' d K  Mul\l'l'n UL' 

FOR YEAR OF ' ' ' ' . ' 

i 

- 2 -  

LOCATION 

TA- 50- 1 

AVERAGE pCi/cc HIGHEST in l.lCi/cc 

ALPHA BETA 

~ 3 . ~  10-l~ 1.1 10-l~ 

5;4 x 10-l~ 7.0. 10-l~ \ 

5.9 x 10-l~ 2.4 loJ3 

TOTAL pci - DISCHARGED 
BETA 

17.94 

24.13 

.64 

ALPHA BETA ALPHA 

FE-1 

FE-2 

FE- 3 

1.5 10-l~ 7.0 10-l~ 

1.1 10-l~ 4.5 x 10-l~ 
1.8 10-l~ 1.4 x 10-l~ 

.39 

6.13 

8.0 x 

AVERAGE pCi/cc HIGHEST in pCi/cc 

Alpha Beta 

5.4 10-l~ LO'X i0-'2 

TOTAL pCi DISCHARGED 

Alpha 

2.5 10-l~ 

Alpha Beta Beta 

TA-'48-1 

1 stack 1 FE-11 

FE-12 

FE-13 

6.6 x .19 49.44 

5.1 x io? I FE- 15 

FE-16 
8.0 x 10-l~ 9.5 10-l~ 1.4 x 10-l~ 1 stack .33 51.83 

_- 

1.3 x 10-l~ 7.7 x 10-l~ 5.0 x 10-l~ 1.1 10-l~ 1.1 x 10-2 1 stack .65 

93.61 1.3 x 3.6 x 10-l2 Alpha Wing Stack 1.3 x 10-l2 .23 

5.2 x 10-l~ 0 8.0 10-l~ 
. .  . .  _ _  

FE-51) 0 0 .17 
h- . .  

cut!@* Carl Buckland CB/tcb 
Orig: D e a n  D. Pleyer, H-1 

. . - .. . . . ..... ~ .. 



FOR MONTH OF JUNE 

FOR YE&R OF 1971 

MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  o n l y )  

'HIGHEST 'UCi/cc LOCATION AVERAGE p C i / c c  W T A L  pCi 'DISCHARGED 

1.96 x l o 8  FE 6 - TA-33 

FE 11 - TA-35 

v 5 . 5  10''. 6.44 x 10" 

6 7.59 x 10- 
3 

. 1 .47  x.10' 

FE 17 - TA-41 6.0 10'' 4.2 x 10" 

n 

Dis t r ibu t ion:  
XC : 

O r i g i n a l  t o  D e a n  D. Meyer 
Don C o f f i n ,  W-3thru J. E. D o u g h e r t y ,  W-3 
Wallace L. D r u m h i l l e r ,  CMB-3thru John D. Farr, CMB-3 
Charles L. Peterson, W-7 t h ru  E. Plassman, W-7 
V a n n e r  Holmes, H-1 r 

Pile thru C. D. B l a c k w e l l  

6. 

. -  

. . .~ ..__..l._._____...l.~._.l_-.. "." I... 1 
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TA- 3 - 6 6 

TA-35-2 

LOCATION 

TA-2-9 

TA-3-35 FE-1 

FE- 2 

FE- 3 

FE- 8 

FE-9 

FE-10 

F E - 1 3 , 1 4 , 1 5  

FE- 2 4 

F E - 2 6 , 2 7  

. 

TA-3-102 (NO FE# 
Main Stack) 

TA-3-141 FE-6 

FE-9 

FE-10 

FE-2 

FE- 3 

FE-6 

FE- 7 

FE-8 

"A-41 FE-17 

Ti\-46-16 (NO FE#)  

TA-46-31 FE-36 

FE-3 7 
TA- 4 6- 3 1 

* .  * 
9 . 4  x 10-5 2 .1  x 10-~  

8.4  x 

5.4 x 1 0 4  

1.5 x 10-'4 

1.6 x 

6.8 x 

7.0 x 1 0 - l ~  

6.3 x 1 0 - l ~  

8 . 1  x 1 0 - l ~  

3.2 x 1 0 - l ~  . . .  

4.3 x 1 0 - l ~  

6.0 x 1 0 - l ~  

9.7 x 

7.7 x 10-l' 

2.7 x 1 0 - l ~  

3 . 1  x 1 0 - l ~  

1.3 x 
1 5  

9 .5  10- 

7.8 x 10-14 

i , 8  x 1 0 - l ~  

6.3 x 1 0 - l ~  . . . -  

1 . 4  x 10-13 

9.0 10-13 

Zero 

Zero 

z e r o  

Zero 

l''cYL4.L PCi DISCHARGED 
4 1 A r  - 9.82 x 

.k 
-- 

0 8  Rb and 38Cs - 3.0 

.58 

.66 

9.19 

- 12.43 

1.06 

6.05 

2 .91  

.18 

m 
1 . 0  

.37 

.50 

.13 

.05 

.32, - 

. O l  

1.37 
.43 

Zero 

Zero 
* 

Some of t h e  v a l u e s  are es t imated  due t o  mal func t ion  of equipment 
because of l i g h t e n i n g  damage. 



FOR MONTH OF August 

FOR YEAR OF 1971 
- 2 -  

LOCATION - AVERAGE pCi/cc 

- ALPHA BETA 

1.6 x 10-l~ 1.9 x 10-l~ 
6.8 x 1O-l’ 6.3 x 10-l~ 

3.6 x 3.5 x 10-l~ 

HIGHEST i n  pCi/cc 

BETA - ALPHA - 
2.2 x 10-l~ 3.4 x 10-l3 
1.6 x 10-l~ 1.2 x 10-l~ 
6.3 x 6.8 x 

TOTAL p C i  DISCIIARGED 

BETA 

.42 5.14 

.38 3.52 
.17 

ALPHA - 

n3 

TA- 50- 1 FE-1 

FE-2 

FE- 3 

AVERAGE p C i / c c  

Alpha B e t a  

HIGHEST i n  pCi/cc 

A l p h a  B e t a  

TOTAL yCi  DISCHARGED 

B e t a  Alpha 

FE-llJ TA-48-1 

1 s tack  2 0  x 10-15 -1  3 3.2 x 10-15 1.9 1.1 x i n  I FE-12 

FE-13 

1 stack .75 30.42 

FE-37) 

3.6 x 10-14 1 1 . 7  X 2.7 x 10-14 4.7 x 
FE-38 

FE-39 
1 s t a c k  

ilpha Wing S t a c k  

-08 ..18 

FE-40) 

5.5 x 10-’5 2.4 x 4.1 10-13 
6.3 x 

FE-46 ( # 2 )  

.. 11 13.68 

Cl3/tcb 
Ozig: Dean D. l ieyer ,  H-1 C a r l  B u c k l a n d  



MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  only)  

LOCATION 

TA-33 

TA- 3 5 

TA-41 

AVERAGE pCi/cc 

FE 11 4.61 x - 
FE 17  3.09 x 10-~ - 

HIGHEST )lCf/cc 

1 . 1 5  X lo-* 

9 .2  x 10-~ 

D i s t r i b u t i o n :  
Xc: 

O r i g i n a l  to Dean D. Meyer 
Don C o f f i n ,  W-3 t h r u  John E. Dougherty, W-3 
Wallace L.  Drumhil ler ,  CMB-3 t h r u  John D. Farr, CMB-3 
Char les  L. P e t e r s o n ,  W-7 t h r u  E l i z a b e t h  Plassman, W-7 
Vanner Holmes, H-1  
F i l e  t h r u  C. D. Blackwell  

FOR MONTH O F  - 
FOR YEAR OF 1971 

TOTAL ' p c i  .DISCHARGED 

3.64 x l o *  

4.89 x 10' 

8.76 x l o 6  



FOR MONTH OF September 

FOR YEAR OF 1971 

MONTHLY REPORT ON STACK D I S C M R G E :  ( T r i t i u m  on ly)  

LOCATION 

* 

FE 6 - TA- 3 3 

F E  11 - TA- 3 5 

FE 17 - TA-41  

9/1/71 t h r u  9/24/71 
until modif icat ions 

D i s t r i b u t i o n :  
-xc : 

AVERAGE pCi/cc - TOTAL p C i  'DISCHARGED 

O r i g i n a l  t o  D e a n  D. Meyer 
D o n  C o f f i n ,  W-3 t h ru  John E. D o u g h e r t y ,  W-3 . 
Wallace L .  D r u m h i l l e r ,  CMB-3 t h r u  John D. Farr ,  CMB-3 
C h a r l e s  L. Pe t e r son ,  W-7 t h r u  E l i z a b e t h  P l a s s m a n ,  W-7 
Vanner H o l m e s ,  H-1  
F i l e  thru C. D.  B l a c k w e l l  

. .  - . .  
._ - 



* . - -  

FOR YEAR OF 1971  

LOCATION ' AVERAGE pCi/cc 

ALPHA BETA - 
2 . 1  x 1 . 4  x 10-l~ 

1.1 x 1 0 - l ~  4.6 x 1 0 - l ~  

1 .3  X 6 .6  X 

HIGHEST in pCi/cc 
ALPHA - BETA 

2.8 x 1 0 - l ~  1 . 6  x 1 0 - l ~  

2.2 x io-"+ 7.3 x io-"+ 
2.5 x 1 0 - l ~  6 . 1  x 1 0 - l ~  

-__I 

TOTAL pCi  DISCHARGED 

BETA - ALPHA 
.53 
- 
3.60 
LA 

. 2 1  - .05 

TA-50-1 FE- 1 

FE-2 

FE-3 
I 

. .  
HIGHEST in pCi/cc 

A l p h a  Beta 

w 

AVERAGE pCi/cc TOTAL pCi DISCHARGED 

A l p h a  B e t a  - Alpha Beta 

28.12 

TA-4 8- 1 

1 stack I FE-11 

FE-12 

FE-13 

1 *.p" 

4.3 x io-"+ 1.6 x 10-12 

I 

.72 E 
60 
C m 
rt 

N 
U 

c1 
W 
U 
c1 

t. I FE-15 

FE-16 
1 stack 

1 s t a c k  

2 . 1  x 10-l~ 1.4  x lo-" 3.16 173.93 

6.8 X lo-'' 3.4 x 10-l~ 2.2 x io-"+ 7.7 x 1 0 - l ~  .06 . -29  I 

€E-39 

FE-40 
- .  . .  

;:IFha Wing Stack  .97 368.73 

6.0 x 10-~ .05 

CLl/tcb 
Carl Buckland 

. .  



- ---- -- 
FOR YEAR OF 1971 

LOCATION 

TA-2-9 

- AVERAGE pCi/cc 

1.4 x 10-4 

c - -y- 
HIGHEST i n  pci::- i/cc TOTAL P C i  DISCHARGED 

"Ar - 1.52 x 10" 
"Rb and 137Cs 42.3 . 7.1 x 10-4 

3.3 x 10-l3 

6.8 X 

--- 

8.1 x 10-13 

2.4 x 10-13 

4.0 x 10-l~ 

3.0 x 10-l~ 

2.2 x 10-l~ 

4.2 x 10-l~ 

8.6 X 

TA-3 - 35 FE-1 

FE- 2 

FE-3 

FE-8 
FE-9 

FE-10 

FE-13,14,= 

FE-24 

FE-26 ,27  

(No FE# 

. 

Main Stack:) 

6.5 x 10-14 

9.4 x 10-l~ 

. 65  

1.35 .. 
--- 
10.84 - TA- 3- 6 6 3.3 x 10-l~ 

2.7 x 10-l~ 

5.2 x 10-l~ 
1.5 x 10-l~ 

-' 

1.28 

1114 
', 3.26 
m 

1.1 x 10-12 

TA-3-102 

TA- 3 - 141 

6.0 x 1 r 1 4  

.61 . 

1.4 x 10-'4 FE-6 

FE-9 

FE-10 

FE-2 

FE-3 

FE-6 

FE-7 - 
FE-8 

FE-17 

(110 FE#) 

FE-36 

FE-37 

.26 

1 - 8  x 1n-14 
. 5.3 X 10-l~ 

.40 
- 1.68 

TA-35-2 7.7 x 10-15 

7.7 x 10-15 

3.7 x 10-l~ 

7.7 x 10-l5 

2.7 x 10--l5' 

.15 

.08 

8.0 x 10-l~ , .18 

.02 - 

.45 

.15 

TA-41 

TA-46-16 

TA- 46- 3 1 

1.4 x 4.1 x 10-l~ 

2.3 x 10-l~ 4.5 x 10-l~ 

Zero zero Zero 

Zero TA- 4 6- 3 1 Zero Zero 



I~IONIL'IILY PJ3POI?T ON STACK DISCJIARGE : ( T r i t i l m  o n l y )  

- 

----- FOR YEAR OF 1 9 7 1  

LOCATION 

TA- 33 

TA-35 

mi-- 4 1 

FE 6 * .  - 
FE - 11 8.3 x 10-~ 

3.11 x 10-7 - %E 17 - 

* 

8.5 x 

9.0 x 

, *  

5..50 x lo6 
__ -- 

* V e n t i l a t i o n  s y s t e m  b e i n g  m o d i f i e d .  Down f o r  t h e  whole  p e r i o d .  No r a d i o a c t i v e  m a t e r i a l  was 
exhaus ted  . 

** For September  30 t o  Oc tobe r  20, 1971. Moni to r ing  equipment  down f o r  r e p a i r s  O c t o b e r  20 t o  c\ 
October  29. 

D i s t r i b u t i o n :  
X c :  

O r i g i n a l  to Dean D. Meyer 
Don Coffin, W-3 t h r u  John  E. Dougher ty ,  w-3 
Wallace L .  D r u m h i l l e r ,  CNB-3 t h r u  Jchn D. Far r ,  Cl.:B-3 
C h a r l e s  L.  P e t e r s o n ,  PI-7 t h r u  E l i z & a t h  Plassman, N-7 
Vanner IIolrnes , 11-1 

.. F i l e  t h r u  C. D.  B l a c k w e l l  & _ -  ' 
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& !Ot.I'L'IILY REPORT ON STACX DISCHARGE: 

LOCATION AVERAGE pCi /cc  

1.0 x io-'+ 

HIGHEST i n  pCi/cc TOTAL p C i  DISCHARGED 
" 'AT - 1.022 x l o 8  
88Rh - b - n  

.67 

TA-2-9 2 . 1  x 

TA-3-35 FE- 1 5.3 x 1 0 - l ~  

3.5 x 1 . 0 - l ~  5 . 7  x 1 0 - l ~  FE-2 

FE-3 

TA- 3- 6 6 FE-8 v 

FE-9 

FE-10 

F E - 1 3 , 1 4 , 1 5  

FE- 2 4 

. 84 

2 . 4  x 1 0 - l ~  8 . 0 4 1 . 5  x 

1 . 8  x 4.8  x 1 0 - l ~  1.. 00 

7 . 1  x 10-13  

8.7 x 1 0 - l ~  

1 . 5  x 10 - 1 2  

2 .6  x 1 0 - l ~  

1.. 2 1  

6.09  

1 .91  5.8 x 

6.3 x 10-14 F E - 2 6 , 2 7  

'TA-3-102 (NO FE# 
Main Stack) 

.. 
1 .5  x lo-" 1 . 4  x' 

2 . 8  x 1 0 - 1 4  

2 .4  x 1 0 - l ~  

293 .41  

TA-3-141 FE-6 

FE-9 

FE- 10 

TA-35-2 FE-2 

1.36 

.59 2.  3 x 1.0- 

. I 2  1 . 6  x 1 0 - l ~  

8.1 x 1 0 - l ~  4 . 1  x 1 0 - l ~  

1 . 7  x 1 0 - l ~  

FE- 3 

FE-6 

FE-7 . 

FE-8 

. 04 

.09 2 . 6  X 10-"' 

5 . 4  x 10-l~ . 
4 . 5  x 1 0 - l ~  

9.3 x 10-14 

3.6 x 10-15  
~~ 

.01  

. 01. 

. 9 1  

- 2 . 3  x 1 0 - l ~  

2 . 8  x 1 0 - 1 4  TA- 4 1 PE-17 

1 .5  x 1 0 - l ~  . I 3. 4 . 5  x 1 0 - l ~  

Zero 

Ti\- 4 G - 1 G (1:o FE#) 

Zero TA-46-31. FE-3 6 

TA-46-31. PE-37 

Zero 

Zero Zero Zero 



X r J  
Q 5  .. .. %! 



' b10NTI iLY REPORT ON STACK DISCHARGE (Cont'd) 
. . . , . - -. - - 

- 2 -  
FOR YEAR O F '  1971 

LOCATION 

- 
TOTAL l1C.i DTSCIIARGED AVERAGE pCi/cc 

ALPHA BETA 

HIGHEST i n  y C i / c c  

ALJPIiA BETA 
2.8 x 10-l~ 1.9 x 10-l~ 

' 2 .3  x 10-l~ 1.0 x 10-l~ 

1.7 x 10-.14 9.9 x 10-l~ 

TA-50-1 

BETA 
3.02 

.51 3.09 

ALPHA 
.45 1.8 x 10-l~ 1.2 x 10-l~ FE- 1 

FE- 2 9.5 x 10-l~ 5.7 x 10-l~ 

FE- 3 8.6 X 5.1 x 10-l~ .04 .23 

* 
AVIXIAGE yCi/cc 

Alpha Beta 

2.8 x 10-15 6.3 x 10-l~ 1 PE-11 

FE-12 

FE-13 

HIGIIEST in pCi/cc 

Alpha Beta 

TOTAL pCi DISCHARGED 

A l p h a  Beta 

.20 4 . 2 3  

r i  

TA- 4 8- 1 

1 stack 6.3 x 8.2 x lo-'" 

4.0 x 10-14 8.1. x 10-J3 1.5 x 10-;4 2.6 x 10-l~ I FE-15 

FE-16 

FE-37\ 

.90 13.99 
..l s t ack  

2.4 x 10-15 2.5 x 10-l~ I FE-38 

FE- 33 
5.0 x 10-l~ 5.3 x 10-l~ 1 stack 

FE-40) 

1.3 x LO-'* 1.7 x 1.0-l~ Alpha Wing Stack  .43 7.89 

1.8 x lo-' .04 FE-51) 5.5 x 1.0-15 1.3 x 10-l~ 

W 6 4  C a r l  Duckland 

., . 



- - b1ONTliLY REPORT ON STACX DISCHARGE : FOR MONTII OF November 

FOR YEAR OF 1971 

LOCATION AVERAGE pCi/cc HIGHEST i n  pCi/cc 

2.9 X l.O-'' 

TOTAL p C i  DISCHARGED 

41Ar 1.69  x 10' TA-2-3 1 . 6  x 1 0 - 4  

2.6 x 10-l~ 7.7 x 1 0 - l ~  TA- 3- 3 5 FE- 1 

FE- 2 

FE- 3 

.77 

6.7 x 10-14 5.8 x 

---- 

6.2 x 

1.5  x 

1.6  x 1 0 - l ~  

1 .5  x 10-l2 

1 . 4  x SO-12 

7.4 x 10-'2 

.89 
--- 

TR- 3 - 66 FE-8 ' w 

FE-9 

FE-10 

F E - 1 3 , 1 4 , 1 5  

FE- 2 4 

F E - 2 6 , 2 7  

1.1 x 1 0 - 1 2  35.30 

2.0 x 10-l~ 10.81 

4.1. x 1 0 - l ~  

2 .4  x 1 0 - l ~  

4 . 6  x 10-13 

8.0 x 10-l~ 

.10 

SI.. 49 
1.44 i '  

2.07 

.TA-3-102 (NO FE# 
Main Stack) 6 . 8  X 1 . 7  x 1.3.36 

2 .4  x TA-3-141 PE-6 

FE-9 

6.3 x 10-l' ' 

2 .2  x 10-l4 

. 4 4  

.26 

. I 9  

1 .2  x 1.0-14 

FE-10 5 .9  x 1 0 - l ~  

TA-3 5- 2 . 1.2 FE-2 6.3 x 1 0 - l ~  

FE- 3 2 . 7  x 10-15 

1 .2  x io-"+ 
6.3 x 1.0-l5 .03 

FE-6 1 .4  x IO-"+ 2.7 x io-"+ .07 

FE-7 - 8.1. x 1 0 - l ~  1.7 -14 . 10 .02 

FE-8 7.7 x 1.0-15 2.8  x io-"+ 

1 . 8  x 10-l~ 

4.1  x 

Zero 

.03 

1 .56  

m - 4 G- 16 (Iio FE#) 2.0 x 

TA-46-31 I~E-36 Zero 

TA-46-31 PR-37 Zero 

1.. 33 -_ 
Zcro 

- Zcro Zero 



6 5 
TA-35 m 11 7,. 0x10- 5.06x1.0- 8.05~10~ - 

7 7 

- 3.1.1x10- 3.11x10- - - TA- 4 1 FE 17 

.I.. 
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PIuN’l’HLY M 2 U K T  ON STACK DISCHARGE : 

LOCA1’ION 
. TA-2-9 
BY*\- 2 - L j  

Til- 3- 3 5 

‘PA- 3-GG 

3, 3x10- 1 4 
-1 4 5.6~10 

1.7~10” 

1. lx10-12 

1.0x10’~ 
9.OX10” 

1’. 6x10” 

Zero 

Zero 

‘I’rt‘7.?! I I 11 Ci DT SCI IARC CD -- 4 I - -  --___--_____- ’ Ar 2. 9x1O3-~33,i35Xe 1.6~10’~ A= 1.45~10’ 133,135 Xe 7.7~10‘ 
“Rb 1.5~10-~ 88Rb 507 

8.8~10” 

2.5~10” 

3.lxlO” 

e‘E 8.05 

e 63 
7.10 

8 3  

21.01 

.19 

.21 

Zero 
Zero 

._- ._.-_-_.- 

----. ---- 



AVElUGE F.ICi/cc -- 

Alpha Beta 

FE-37’ 

1 FJL-ack i’1:-:jn 

FE- 39 

1IIGHI;:ST j.n ]Ki/cc - TOTAL PCL DISCHARGED 

2.1xlO-’ 1. 8x10’’ 
) -- 6.3~10” 7.0~10” 

Alpha Beta 

m- 4 8- 1 I?E-11 

1 s t a c k  “:-12 2.9~10” ‘,, 2.9~10” 7.1~10- ’ 6.1x10” ’ 
FE-13 

1 s t ack  1,’E - 1 5 7.9~10” 6.0~10”~ . 1.9~10”~ 1.3~10-’~ 
FE- 16 

R 
4.05 31.21 ! - 

.04 .47 - 

Carl Buckland 

i 
- I  

1.4~10” .12 -- - 

CB:ed 
Xc: Dean Meyer i.*’ 

... . . .... .... .. ....,._._,........ , ,._,,_ ”. ., .̂  __.. , _ . . . ,  _.,..__.I _.__ I._ .._.-,._... , . ... .. _..__._._._ ~ . _ .  . ~ .. 
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TAy 3- 35 FE-1 

FE-2 

. 45 

-711 

3 . 9 ~ 1 0 ' ~  - TA-3-66 PR-8 

FE-9 2 .  ox.10-' 

FE:-13,14,15 --- 1.ox10" 
FE-10 8 . 3 ~ 1 0 ' ~  " 

3.2x1.0" 

1. . ~ x i o - ~  
--- FE-24 

E'1.:-26,27 - 
TA-3-102 (No F'E# 

3 .  1x1.0-' ----. Main S tack)  

TA-3-1.41 FE-G 

YE-9 

FE-IO 

1 . 2 ~ ~ 0 - ~  

1. . 1x7.0- 
_I---- 

1. GxIO-~ 
I m- 3 5- 2 FE-2 . 1. l.>:lO-l 

FE- 3 1.. 8xlO-l I' 

FE-6 

FE-7 

FE-8 

1. 5x1 O- 

9. oxlo-' 
2. 5x10-' 

TA- 4 1 FE-17 9, Oxlo-' 

TA- 4 6- 16 (NO FE#)Tes t Cell 1) G. 8 ~ . ' 1 0 - ~  
TA-46-16 (No P H # ) T e s t  C e l l  4 9.Qxl.O-' 
TA-46-31 FE-36 Aero 

TA-46-31 FE-37 Zero 

2.2x10-'2 

I, I 2x.10" 

1 .2x10-'2 

9 . 9 ~ 1 0 "  

2.8x1.0" 

7 : ox1.0- ' 

2.2x10-'2 

I, I 2x.10" 

1 .2x10-'2 

9 . 9 ~ 1 0 "  

2.8x1.0" 

7 : ox1.0- ' 

5 . 1 ~ 1 0 - '  

2.2x1.0- ' 
1.  io-^ 
2.7&0-' I' 

1.. 4x10- ' 
6. 6x10-1 

2 . 3 ~ 1 0 ~ '  " 

4 . 1 ~ 1 0 ' ~  

2 .  8x10-' I' 

1. 4x10-1 

Zero 

1 2 . 3 1  

I I) . '36 

1. . 90 

. 3 3  

5.83 

. 21. 

.4a  

,..? 

.07 

.07 

-03 

c1-l 

.47 

.81 
Zero 

Zero 



- I . * .. .a. .>a 'z/**.'. s 1 : ' .  9 : : .  . 
MONTHLY IUPORT ON STACK DISCILRRGE (Cont'd) - 2 -  

FE- 3 7 

FE- 3 6 

FOR MONTH OF _I February 

FE-40 

FOR YEAR OF' ' ' 1972 

.TOTAL UCi DISCIiARGED LOCATION AVERAGE ).lCi/cc HIGHEST in pCi/cc - . -  
ALPHA BETA ALPHA BISTA 

I___ 

1. MO- ' 2.2x10-14 2 ~ ~ 1 . o - l ~  - 1.. GxlO- 

1.. ox.10- 4.6~10" ' 1 . 6~10"  6.8~10'~ 

1.4xIO-' 4 .  4x1.0-1 5 . 2 ~ 1 . 0 " ~  9.7xl.O-' " 

ALPHA 13 ET' A 

. 40 2.83 

.54 2.38 

. GO .19 

TA- 50- 1 FE-1 

FE- 2 

FE- 3 

HIGIIEST i n  ]lCi/cc - AVERAGE 11Ci/cc -- 
Beta 
_I- 

Alpha --- Alpha 13c tn -- 
YE- 1 I 

FE-12 G.2~10-l~ 8 . 1 x1.0- 1.2x10-14 . 1.8x10-13 

FE-13 

TOTAL VCi DISCHARGED 

Alpha Bcta , -- 

, 37  4.87 

TA-'d 8- 1 

1 s t a c k  

1'. 4310-' I' 4,3x10-' 3 . 4 ~ 1 0 ' ~  1.4x1.0" * 1 s t a c k  . 7 2  22.23 k 
' f  

1 s t a c k  

9 

pha Wing Stack 

, 0 4 3 ~ 1 0 "  . 0 3  I FE-51) 1 . 4 ~ 1 0 "  9 . 7 ~ 1 0 "  _I ' 3 . 2 ~ 1 0 - 1  2.  G X ~ O - ~  

Alpha 

7 . 9 ~ 1 0 - ~  

G. 7x10-' 

, .  . 

L 

A l p  h a 

1.8~10-' 

Alpha 

1.9~10-l~ TA-43-1 3j'S-15 

FE-24 4. 5x10-1 6.3xlO-' 

, . , I '  .i.',,,-.$" ., , I . . .  .... . - .. . , ,, - 



a 

PI 
I W 

t 0 
0 rl 
rf 

PI 
W I 
I 0 
0 4 
4 x x i-i 
u3 rl 

U r+l 

b 



L(?CATION 

TA- 2 -9 

TO'TAL p C i  DISCFIARGED - 
'Ar-8.9x107 
'Kh-627.0 

FE- 1 

PE- 2 

FE-3 

17 I.: - I3 
PE-9 

Pm-io 

PE-13,14,15 

FE-24 

PE-26,27 

(No FEi'b 
Main Stack) 

FE-6 * 

FE- 3 

l?1*:- 10 

ET:-2 

FE- 3 

FE-G 

FE-7 

E'E-8 

FE-17 

5.1x10-' 

3. Oxlo-' 

TA- 3-3 5 .76 

- 7 7  
- 

5 . 7 ~ 1 0 ' ~  3 4.ox10- * 19.22 TA-3- G G 
~~ 

14.20 2.0x10-'2 

1.2~10- 

1.2x10- ' 
4.0~10" 

.82 

1.8~10" ' 8.74 

G.4~10" 2.13 
2.4x10-' 2 3.8~10-I 1.. 02 

TA- 3- 10 2 

TA- 3 - 14 1 

2 . 2 ~ 1 0 ' ' ~  8.4~10-'' 4.39 
~~ - 

7.3~1.0~' 

3.3~10" 

7.5~10" 

3. Gxl.0' ' 

4.1x10- I' 

2.3~10'~ 

1.4~10" 

.45 

.29  

I. 03 

Ti- 3 5 - 2 . i . 2 ~ 1 0 - ~ ~  

1.4x1.0-1 - 
2. 3x10-1 " 

.24 

.15 
1 1  . J . 1  

.03 1 . 0 ~ 1 0 - ~ ~  

3.2x.10" 

4. 9x10'' 

4.5~10" 01. 

1.1x10-' TA- 4 1 ' 1 .57  ' ' 

. .  

1.4X10-12 TA- 4 G- 1 G 

TA- 116 - 3 1 

TA-4G-31 

y II I1  

.* I, II 

4.1~10" 
1.4~10" 

Zero 

7,nvn 

FE-37 Km 103 Zero zero 
? l?.m 170 Zero Zero 
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1.3x10- 2 

1 . ~ ~ 1 0 - l ~  I f .  I A- 3 - 1.4 1. 

1. (1x10- 4 

. 2 G  

L O X ~ ~ - ~ ~  

4.1x10-I 
-.-- 

. .. . 2 ..- ._.--.--.-. .-.- 

- I  4 6. 3x14- 

9.0~10- ' 
<4.5xlO' 9.0~10" 

Zero --- Zcro 

_-.-.-----_I__ 

2. 3xlO-' ---- 1 T-- 
PI----- 

4.5x1.0- 1-r 1 . 8 ~ 1 0 ~ -  
Not in operation due to t echn ica l  d i f f i c u l t i e s  

--- 
- ---- 

I ,  
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MONTHLY REPORT ON STACK DISCIIARGE: ( T r i t i u m  on ly )  

TA-33 

'rA- 3 5 

TA-41 

- AV1r:RAGL' p C i / c c  

FE-6 2. nxio' 

PI;:- 11 5.61~10- 

HIGHEST ici/cc 

6.9~10" 

3.68 

1.05x10- -- 

FOR MONTH OF May 

F'OR YEAR OF 1972 

TOl'NJ p C i  DISCIIARGED --- 

... A I '  2.5'3~10' 1 .  

6. 12X1O8 ! . - 

Carl. Buclcl.and 





. - - I c -- ..- ... , . 8 .I .. . I  I ..., L 
MONTHLY REPORT ON STACK DISCHARGE (Cont’d) - 2 -  

LOCATION AVERAGE ]iCi/cc ’ HIGHEST i n  pCi/cc 

ALPHA BETA - ALPHA -- BETA -- 
TA- 5 0- 1 FE- 1 4.6~10”~ ’ 2.l~lO-l~ . * 7.2~10-l~ 2.5~10-l~ 

5. Ox 10- ’ 2 .5x 10- ---- FE-2 3.2~10-’ 2.0~10- 

FE-3 2 . 3 ~ 1 0 - l ~  9.0~10-l~ 6 . 5~10-~ 1.2x10- ’ 

I-IIGFIEST i n  pCi / cc  AVERAGE - pCi/cc _I 

Alpha  Beta A 3. ]?h a Beta - 
Ti’.- 4 8- 1 FE-11 

2 .  s t a c k  PE-12 8.Ox10‘ 5 1.3~10-‘ 1.3~10-l~ ’ 1.6~10-l~ 

FE-13 

2. 4x10-’ 1.1~10- 5.9~10-’ 1. 6x10-1 I FE- 15 

FE- 16 
1 s t a c k  

FE- 3 7 

1 s t a c k  FE-38 2.6~10-’ 2.9~10”~ 5. Oxlo-’ 3 . 7 ~ 1 0 ~ ’  
FE-39 

FE-40 

2.9~10~’ 4.5~10-’ 4. Oxlo-’ 

1.7~10- 1.0~10- 2 . 3 ~ 1 0 ’ ~ ~  1.GxlO-’ 

.pha Win5 S t a c k  
FE-46 (#2) 

FE-51) 

TA-43-1 FS-15 

Orig.: File 
xc: Dean D. Meyer ’. 

Alpha - 
1. 

4.5~10“ ’ 

FOR YFJiR O F ’  ‘137% ’ ’ -- 

ALPI-IA BRT’A 

1.10 5.36 

10.132 1.73 

1.05 .40 
- 

0 
m 

a, 

3 
- 1.26 5.71 

Alpha 

- 0 3  

2.7~10-~ 
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LOCAT I O N  * .  AVElUlAGE ).lCi/cc HIGHEST in pci/cc 

TA- 2 - 3 

TA- 3 - 3 5 

1 

4. gX1o- FE- 1 

FE-2 

FE-3 

FE- 8 

FE-9 

FE-10 

FE-13,14 I 15 

E'E-24 

1;'1<-26,27 

(No FE# 
Main Stack) 

YE- 

FE-9 

FE- 10 

FE- 2 

FE- 3 

FE-6 

FE- 7 

FE-a 

PE- 17 

.86 

3.00 
I_ 

-- 
1,4x10-' 

4.3~10" 2.4~10-' TA-3-66 14.26 

12.33 2.2~10- 0.2x10- 

3.4~10"~ 2. 0x10-1 

L Z . O ~ ~ O - ~  

4.2x10- 

. R G  

4.97 

3.10 

3.1~10"~ 1.0~10- .08 

TA-  3 - 10 2 

TA-3-141 

4.6~10'~ " 

1.7~10" 

1.9~10"~ 

.93 

2 . 6 x 1 0 - l ~  

3. Oxlo-' 

- 2 . 3 ~ 1 0 ~ ' ~  
4.7~10" 

. 3 %  

1. gX1o- -- 
. 2.3~10"~ 
3.9x10-1 

, 6 3  

.45  Ti-35-2 
1.1~10-l~ 

~ 

. 41. 

3.7~10~' 

7. Oxlo-' ' 
5.9~10"~ 

4.5~10" 

5.9~10-l~ 

2. sxlo- 
1.4~10-'~ 

. 1.9 

.20 

.02  
- 

1.1x10" 

2.3~10"~ 
. .  

, 1.4 TA- 4 1 

. 4 4  (No FE#) TC 1 6.2~10" 
TC IV 1..8x10-1' 

PE-37 m. i o 3  2 . ~ ~ 1 0 - l ~  

I t  11 

FE-36 Rn. 168 7 X E I o ' "  

TA- 4 6 - 16 
%'A-46-16 
TA-46 - 3 1 

TA- 4 G - 3 1 

f r  
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IWIY inL K m ~ u i c r  wN STACK DISCHARGE : 

LOCATION -- 
TA-2-9 

TA- 3- 3 5 

TA- 3 - 6 G 

1 3 %  1.1~10-~ -- ' 3 5 ~ e  2.SxIO-' "Rb -- 
9 . 6 ~ 1 0 ~ ~  7.3~10'~ 4 .73  

8.1~10" 1.1.x10-' 1.. 1.6 

1.ox10- 

5 . 8 ~ 1 0 - '  

5.8~10" 

FE- 8 

FE-9 

FE-10 

P6-13,14,15 

FE-24. 

FE-26,27 

8.46 

8.132 

4.5x1.0-' 4 1.10 

1.3~10" 6.24 

2.10 

. 60 

8.2~10~' 
TA- 3- 102 

TA- 3- 14 1 

Ti-35-2 

(No FE# 
Main S tack )  3. Oxlo-' 1.60 

3.5~10''~ 

7 , o - 1 3  _. 
9. G X l O "  

.26  PE-6 

FE-9 

FE- 1.0 

1.04 

1.17 

1.1x10' " 

1 . 7 ~ 1 O - ~  

17.p 2 

FE-3 

FE-6 

FE- 7 

FE-8 

.07 

s. 14 

. 1.2 

.01 - _I_ 

2. ~ ~ 1 0 -  TA- 4 1 

TA- 4 6 -  16 

TA-46- 31 
I I  II II 

FE-17 

(No FE$) TC I .31 

TA-4 G - 3 1 FE-37 103 Zero 



FOR MONTH OF - September , , ... I . ,...-. . . k..,..... .. .._ 
MOWTHLY REPORT ON STACK DISCI-IARGE (Cont 'a) - 2 -  

FOR YEAR OF ' ' ' 1.972 

LOCATION AVESAGE pCi/cc HIGHEST in pCi/cc - 
U P H A  BETA ALPHA BETA 

FE- 1 1.2x10- ' 3 . 8 ~ 1 0 - '  2.7~10"'  8 . 9 ~ 1 0 " ~  

FE- 2 1. 2 x 1 ~ - 1  4 . 3 ~ 1 0 -  ' ' 2.GXlo- 7.2x1.0- 

FE- 3 7 . 2 ~ 1 0 - 1  2 . 0 ~ 1 0 ' ~ ~  1 . 2 ~ 1 0 -  2 . -3~10-  '+ 

TOTAL U C i  DISCIiARGED 
__I 

ALPHA BETA 

TA- 5 0 - 1 .30 - 9 7  

2.31 

.09 

.66 

.03 -- 

AVEMGE uCi/cc TOTAL l l C i  DISCHARGED 

Alpha  Dcta , 
d. 

Al.phn Beta 

1 s t a c k  FE-12 6.8~10-' 5.0~10"  
TA-'48-1 

I .41 3.00 

1 s t a c k  FE- 15 1 5 . 2 ~ 1 0 ~ '  3. 0x10-1 2.69 1 .55  2.69 1 .55  
FE- 16 \ 
FE-37) 

1. 1x10-1 3 . 1 ~ 1 0 ' ~  I FE-38 

FE- 39 
1 s t a c k  3. 4x10-1 3 . 3 ~ 1 0 - '  . 7 . 4 ~ 1 . 0 - ~  52.94 

lpha Wing Stack 1.0~10-~ 
PE-46 (#2)  

i . 5 ~ 1 0 - ~  1. 4x1~-1 

FE-51) 9.3x10- 3.1x10-1 .03 9 . 7 ~ 1 0 -  I 
Alpha M p h n  Alpha 

FS- 15  1 . 7 ~ 1 0 -  ' 
FE-24 1 . 4 ~ 1 0 - l  

-. 3.5~10" TA-43-1 

II II II 

.08 

d.SxlO-' 

Orig .  - E'ilc 
Xc :  - Dean 1). Meycr J' 

..,~,...*,..,.?. Y ., ..,. ,.. .. I 



MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  only) 

LOCATION 

TA- 3 3 

TA-35 

TA- 4 1  

AVERAGE pCi/cc 

FE 6 4.60x10-6 

FE 11 9.04~10' - 
FE 1.7 2.42~10-~ 

I 

HIGHEST pCi/cc ~ 

4.14~10- 

3.22x10- 

3.09~10'~ 

D i s t r i b u t i o n :  
X c :  

O r i g i n a l  t o  Dean D. Meyer J 
Don Coffin, WX-4 t h r u  John E. Dougherty, WX-4 
James L. Anderson, CMB-3 t h r u  John D. F u r ,  CMB-3 
C h a r l e s  L. Peterson, WX-5 t h r u  Elizabeth Plassman, WX-5 
Vanner Holmes, H-1 
F i l e  thru C. D. Rlackwall, 11-1 

FOR MONTH OF September 

FOR YEAR OF 1972 ~ 

TOTAL pCi DISCHARGED 

4. 2gX1o7 0. 

9. 77x107 

7.92~10~ 



MUN’I’HLY REPORT ON STACK DISCHARGE : 

I 

LOCATION AVERAGE l.lCi/cc HIGHEST in p C i / c c  TOTAL pCi DISCHARGED 

TA-2-9 ’ 5Xe 1.3~10’~ 8 8 %  -- ’ ’Xe 3.6~10’~ e a r n  -- ’ 35Xe 1. 32x107 “Rb riot detectable 
4 ’ Ar 2. 6X10’5 3 ~ e  1.1~10‘~ ’w 5.4~10-~ 1 3  3xe 2, gx10‘4 41Ar 2.73~10~ ’33Xe 1.12~10~ 

73-3-35 FE- 1 

FE-2 

FE- 3 

1. 2x10-1 1.21 

2.47 1.7~10” 

TA- 3 - G6 4.5~10-1 15.41 FE- 8 4. GxlO” 

FE- 9 2.3~10” 

. FE-10 6.4~10-’ 

FE-13,14,15 1.ox10” 

FE-24 5. 7x10-’ 

FE-26,27 6.8~10” 

2.0x10- ’ * 
5.3~10” 

12.99 

1.63 

4.97 

- 
- __ 

8.4~10’ ’ 
~~ 

1.88 6.0~10’ ’ 
1.GxlO’ 1 1 1.83 

TA-3-102 (NO FE# 
Mai.n Stack) 6.6~10” 7.3~10” 1.34 

TA-3-141 FE-6 1. 4x10-1 
1. lxlo-l “ 

2. dX1o- 

2. 4x10-’ 

.26 

FE-9 

FE-10 

Ti- 3 5-2 FE-2 

FE- 3 

FE-6 

. 2 5  *. 

4. 7x10-’ 

4.1~10-’ 

. 30 

.12 

.lI 

FE-7 

FE-8 

3.6x1.0-’ I’ 

2. 3x10-1 I’ 

.10 

.09 - 
Y i  TA- 4 1 FE-17 9. 1x10-1 1. 4x1~- 

. 4  

’ 2.93 

.32 

.53 

I. ’3 
. e  

1 ’  TA-46-16 (NO FE#) TC I 4.5~10-1 
I 1  II : B  TC IV 5.6~10-’ ‘ 

Jj 1 TA-46-31 FE-36 Rm 1 6 8 , d k X Q -  .., v 

9.  Oxlo-’ 
9. oxlo-’ j 

\ TA-46-31 FE-37 Rm 103 Zero Zero 
jt i,’ 



MONTHLY REPORT ON STACK DISCHARGE (C0ntI.d) - 2 -  

LOCATION 

TA- 5 0 - 1 

AVERAGE yCi/cc 

ALPHA BETA 

FE-1 4.5~10"~ ' ' ' 7 .9x1OPl4 

FE-2 e .  2x10" 9.4~10" 

FE- 3 3.2x10-' 9.6~10" 

IIIGREST in pCi/cc 

. 9.9~10-14 1.1~10-13 

ALPHA BETA - 
I. 2x10' ' 2.3~10" 

TOTAL l l C i  DISCIIAKGED -- 
ALPIIA BSSTA 

1.18 2.10 

2.36 5.25 

.15 . 4 5  

AVERAGE 'pCi/cc HIGHEST in V C i / c c  

Alpha Beta 

TOTAL 1ACi DISCHARGED 

A1 ph 1.1 Bctn , Beta Alpha 

FE-11 

FE-12 1.1x10-1 

FE- 13 

TA- 4 8- 1 

1 s t a c k  1.1x10-1 ' . 68 6.68 

4.3~10" FE-15 

FE- 16 
1 s t a c k  3.6~10" 

1.1~10- 

2.2x10-'2 

1.8~10" 1.5~10~' 22.60 i a6 .09  

FE-371 

2. 3x10-1 1.9~10" 1. lxlO-' 7.5~10'~ 1 s t a c k  

FE-IO) 

11.32 120.03 rha Wing Stack  

6. 1x10-1 9.5~10' 5.8~10" E'E-51) 1.6~10"~ 

Alnha Alpha Alpha 

' 3.9~10-l~ 

2 . 7 ~ 1 0 "  

TA-43-1 FS-15 

FE-24 I II 

.18 

- MO- 

O r i g .  - Pile 
Xc: - Dean D. Meyer i , '  



FOR MONTH OF October 

MONTHLY REPORT ON STACK DISCHARGE: (Tr i t i um o n l y )  

LOCATION AVERAGE pCi/cc HIGHEST uCi/cc 

TA- 3 3 FE 6 1.20 1.15 x lo-* 

TA-35 FE 11 1.06 6.9 i o +  

TA-41 FE 1 7  2.41 x I 2.41 

1.972 FOR YEAH OF 

TOTAL VCi DISCHARGED 

1.12 x 1.0' 

1.24 x 10' 

7.37 x l o 6  

U@&% Car l  Buckland 

Distribution: / O r i g i n a l  to Dean D. Meyer 
Xc :  Don Coff in ,  WX-4 thru John  E. Dougherty, WX-4 

James L. Anderson, CMB-3 t h r u  John D. F a r ,  CMB-3 
C h a r l e s  L. Peterson, WX-5 thru E l i z a b e t h  Plassman, WX-5 
Vanncr Holmes, H - 1  
Pile thru C. D. Blackwell ,  H-1  

I .  , ' 

. ,  
, .  . .. .I 

~ '.,,. 4: 

. I  



LOCATION 

TA-2-9 

FE- 1 5 . 2 ~ 1 0 " ~  TA-3-35 2. ~ ~ 1 0 -  I_ 

1 . 3 ~ 1 ~ s ~  6 . 8 ~ 1 0 - '  FE- 2 

FE- 3 

TA- 3- G6 3 . 0 ~ 1 0 - l ~  

1.9x10" 

6.2x104 

FE-8 

FE-9 

FE-10 

FE-13,14,15 

FE-24 

FE-26,27 

9.73 

10.51. 

1.54 

5.1.8 1.1x10" 3 .0~10"  

6-2x10- ' 
1. ~ o - ~  

2.0x19-l 

1.4x10- 

TA- 3- 10 2 

TA- 3- 14 1 

(No PEl# 
Main S tack)  5 . 3 ~ 1 0 "  6.8x10''2 

1.0~10- 

8. gX1o- 
FE-6 

FE-9 

FE-10 7 . 0 ~ 1 0 " ~  

YE-2 

PE- 3 

FE-6 

FE- 7 

Ti- 3 5- 2 * 7.2x1.0-15 

3 . 2 ~ 1 0 "  

7.2x1.0- ' 
5.6x10' " 

4 . 5 ~ 1 0 - '  '' 
a i  MO- --. 
7-2xlO-I 

.07 

3. 5x10-1 

1.9x10-1 

3.cix.10- FE-8 

1.2x10-I 
-12 3.A:19-- ._- 

4.1.x.70-12 
1 2  5 . ox 107 . .. . - -.... 

Zero 

Zero 

.. . . . .l. 76 
Z C  Y O  

Zc!ro .., Zcro 



'cy; c "IJ'E'.",h ,* I ; , , ; . : .  .. . I . .  

i... 8 1. .. i :  k:. ;, 

' MONTHLY REPORTION STACK DISCHARGE (Cont'd) - 2 -  

AVERAGE VCi/cc HIGHEST i n  u C i / c c  

ALPHA BETA ALPIIA RETR 
-_I 

8 . 6 ~ 1 0 " ~  . 3 . 2 ~ 1 0 " ~  . . 2 . 3 ~ 1 0 " ~  7 . 5 ~ 1 0 " ~  

8. 1x10-1 3.0~10'~ 2 . 3 ~ 1 0 ' ~ ~  5.0~1.0"~ 

3.6~10" 1. l x lo- l  7 .2~10"  2 . 5 ~ 1 0 ' ~  - 

1 LOCATION 

TA- 5 0- 1 FE 1 

FE-2 

FE- 3 

Alpha --- B e t a  
-_I_ 

Beta 

TA-'48-1 

1 s t a c k  I FE- 11 

FE-12 I .29 1.. 59 --- 5.OxlO" 2.9~10- '  1.5~10- 4* 

FE-13) 

2 . ~ 0 - l ~  8 . 3 ~ 1 0 ' ~  * FE- 15 

FE- 16 

FE-37 

P'E-3E 

PE- 39 

FE-40 

6 . 2 ~ 1 0 ~ '  4 . 4 ~ 1 0 - I  1 s t a c k  

1 stack 

.pha Wing S t a c k  

541.91 
rl - 1.72 

I 

N 
I'- > 
N 
\ 
0 

2 . 8 ~ 1 0 ' ' ~  1 . 2 ~ 1 c P  7.7x1.0- - .05 

6 . 6 ~ 1 0 - l ~  8 . 8 ~ 1 0 - '  

~ . u x I . o - " +  2.3x10-" ---- FE-51} 4.6~10"  
. .  

Alpha , 

1 . 5~10"  

1.8~10-1 

Alpha 

5 . 9 ~ 1 0 ' ~  

4. Sxl.0' 

-- 
TA- 4 3- 1 

I 1  

PS-15 

FE-24 

.07 

2 . 7 ~ 1 . 0 - ~  

O r i g .  - F i l c  
x c - Dean Meycr"' 



FOR MONTH OF 
8 

MONTHLY’ REPORT ON STACK DISCllARGE : ( T r i t i u m  o n l y )  

LOCATION AVERAGE pCi/cc 

FE 6 1.14~10-~ - TA- 3 3 

FE 11 1. 0 4 ~ 1 0 - ~  - TA-35 

FE 1 7  2 . 4 3 ~ 1 0 ~ ~  - TA- 4 1 

.23x101 

3 . 2 2 ~ 1 0 -  

TOTAL p C i  DISCIIARGED - 

3. 06x1O8 

1. 21X1O8 

7.44~10~ 

D i s t r i b u t i o n :  
Xc: 

O r i g i n a l  t o  Dean D. Meyer J 
Don Coffin,  WX-4 th ru  John E. Dougher ty ,  WX-4 
James L. Ander son ,  CMB-3 t h r u  J o h n  D. F a r ,  CMB-3 
C h a r l e s  L. P e t e r s o n ,  WX-5 t h r u  E l i z a b e t h  Plassman, WX-5 +’ 

& :+: Vanner Ilolmcs, €I-1 . .  
. ,&h’ ’ ”’ F i l e  thru C. D. B l a c k w e l l ,  H-1 
4’1 ; i , 

1’ *’ 



MONTHLY REPORT ON STACK DISCIlkRGE : 

AL'kRAGE U C i / c c  LOCATION HIGHEST in F\Ci/cc 
'Ar 7 . 0 ~ 1 0 ' ~  ' 3Xe 2. 4x10m4 

2 ~ 3 ~ 1 0 - ~  '35Xe 2.Hx10 - 5  8 8  1. 

TO'TAL p C i  DISCI-IARGED 
4 1 A r  3 . 7 1 ~ 1 0 ~  133Xc 8 . 7 4 ~ 1 0 ~  

, - ? ?  x104 135Xe 1.0 

. .  
41Ar 3 . 6 ~ 1 0 - ~  ' 3Xe 7 . 1 ~ 1 0 - ~  
5 ~ e  1.0~10-~ "Rb 1.3~1.0-~ TA-2-9 

TA-3-35 FE- 1 

FE-2 

FE-3 

PE-8 

FE-9 

FE-10 

FE-13,14,15 

PE-24 

FE-26,27 

(No FE# 
Main Stack)  

I 

FE-6 

FE-9 

FE- 10 

3. 2x10-' 

3 .  6x10-1 

4 .1~10"  .33 

.53 
- 
- 

- 

2 . 3 ~ 1 0 -  ' TA- 3 -66 3 . 2 ~ 1 0 - l ~  

9. Oxlo-' 

2 . 7 ~ 1 0 - l ~  

LO. 56 

5 - 0 6  

4.5~10 '  3 . 2 ~ 1 0 - l ~  2.25 

-89  2 . 7 ~ 1 0 - 1  9.ox10- ' 
9 . 0 ~ 1 0 -  1.22 

TA- 3 - 10 2 

T'A- 3 - 14 1 

1.4~10-' 9.ox10- 2.73 

1 . 4 ~ 1 0 - ' ~  . 1.7 9 . 0 ~ 1 0 - l ~  

9. Oxlo-' . 21  

.44 1. 4x10-1 

.27 
I 

TA-35-2 . 1.4~10-' FE-2 

FE- 3 

FE-6 

FE- 7 

FE-8 

3 . 8 ~ 1 0 - l ~  .39 

.15 3. Oxlo-' 

8 . 2 ~ 1 0 -  

5'. 4x10- ' 
3 .5~10"  . 2 4  

. o i  2 . 7 ~ 1 0 ~ '  

7 . 2 ~ 1 0 ~ ' ~  
C4.5~10 -1 3 

___-.--. 

TA- 4 1 
' TA-46-1 

TA- 46 - 16 

TA- 4 6 - 3 1 
II 

' I  k'.. 

FE-17 
FE-11 Rn 
(No FE#) 

II {I 

FE-36 

FE-37 p.y 

8 
T'C I 
TC I V  
168 

103 

5 . 0 ~ 1 0 ' ~ 2  

1 . 4 ~ 1 0  
, - - . 5 .- .-.. - 9x10:;;. . . . . .. - > -- 

1.4x10-' 



al: 1: YCJ'C,:.* . . I .  . I  , ',.,'a. : A 
MONTHLY REPORT ON STACK DISCHARGE (Cont I d )  - 2 -  

FE- 3 0 

LOCATION -- 
TA-50-1 

TA-48-1 

1 stack 

1 stack 

1 stack 

?ha Wing Stack 

- AVERAGE p C i / c c  HIGHEST in pCi / cc  

ATAPHA BETA ALPIIA BETA 

1.2~10-~'+ 2.1~10-l~ - . 2.1~10''~ 3.7~10-l~ 

AVERAGE 1JCi/cc HIGHEST in LlCi/cc 

Bcta 
_I_-- 

Alpha Beta Alpha 

1.8~10'~~ 3.ox10-1 - 1 5 .  10-1 4 3.0~10 

1.3~10-' 1.4~10- ' 2.1~10-l 4.9~io-~ 

5. 6x10-1 8.4~10-' 2.3~10-l~ 2.4~10-' 

FE-51} Zero 1.1~10-~ Zero - 3.7~10-l~ 

TA-43-1 FS-15 

I 1  FE-24 

O r i c J  . : Dean D. Meyer , 11-1 J 

Xc : P i l e  

Alpha 

6. 8x10-1 

1.1~10-~ 

Alpha 

2.1x10- ' " 
3 e 7x10' 

.31 .56 

.58 1.3 .3  

.06 .03 

TOTAL U C i  DISCI.IARC;ED 

0.69 ' 70.44 

0.08 2.67 , 
--I_ 

zero I_ -10- * 

- 1  AI.pha 

.03 
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Revieweclilab Counsel /d 
Publicly Releasable ';;# FOR FSONTH OFt January 

--- LOCIZTiON AVERAGB q65&3 HICITEST in q C i L  

TA-3,  SM-29 x 10-l2 x 10-l2 
2-iWN-1 1.26 1.66 55.1 

' 2-?'L71XX-2 2.65 7.29 156.6 

3 -TLKX -1 0.03 0.05 1.2 ---- 
3 -14'1 ,rx-2 0.04 0.14 1.2 

I1 -F'LFI:<.-l 0.04 0.11 2.1 

I 

11 -1GTX-2 0.22 0.31 8.8 

~ - k ' L X x - l  0.004 0.01 0.1 

5 -FI.JlX -2 1.17 2.70 61 .O 

7 4  ~i u -1 1.03 20.70 43.6 

-- 
- 
~ - F L I ~ x - ~  3.01 .b 6.11 110.7 

Stacks 
&2 G 3, 'Wc,9(Cross Alpha) 0.06 0.45 12.5 
Stacks 
;*1,2Ur'j, 'brg.5'( Gl'Os8 9 0 h )  0.48 2.61 100.3 

- 
- 

m 
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MOIJTHLY 

FOR YEAR OF: 1972 
TOTAL %Ci DISCIUmD - AVEIMGE qOY/cc HIGIEST i n  qCi/co 

TA-3, SI*l-29 (X 10'l2) (X 

2 4 L PIX -1 0.22 0.45 7.5 
I 

2 -l%i.IX -2 1.08 1.8 54.2 - 
3 -FLMT -1 0.05 0.09 2.8 

3 - ~ ~ ~ m - - 2  0.009 0.01 0.3 

Ir -FI,FX -1 0.013 0.027 0.6 

L.I -FTd:1TX-2 0.09 0.45 3.5 
\ 5 -FLm -1 0.004 0.009 0.1 

5 -FLM -2 4.14 7.78 191.6 - 
7 -JqJrx "1 0.12 0.45 4.8 

7 - F ' L ~  -2 3.96 6.03 154 0 

Stacks 
1. /,I 2 u % W p e 9 ( G r o 3 3  -2- Alpha) 0.12 'cr 0.72 24.1 . 
StQClr3 
#1,2&3, b!!qe3( Gross B o k )  1.17 23.85 235,7 

- 
I.. 

, , . . , ._ , .. . . . .. .. . . . .. ~ ---- _... . .. ... . . .. . 



1\1ONTHZY REPORT ON STACK DISCIUZRGE: 

LOCATION 

TI\-3, SN-29 

-v.. ...- ~ _,,,, 

FOR MONTH OF: 

FOR YEAN OT' : 1972 

AVERAGE u.C i / c c HIGHEST i n  q C i / c c  TOTAL q C i  DISCIIARGED 

(x (X 

2-1:TdE1X- 1 0.22 0.45 10.5 

2 - FLMX - 2 0.67 0.96 44.6 

3-FT,FK-I 0.049 0.11 3 .4  

3 -PTFM - 2 0.008 0.013 0.4 
\ 

4 -FLMX - 1 0.022 0.049 1.5 

4 -17 LKY - 2 0.11 0.23 5 . 3  

5-FLMX-1 0.007 0.01 0.3 

5 - P'I.,MX - 2 4.5 10.3 283.5 

7 -Flmx - 1 1.35 3.54 68.9 

7 - FT ,FIX - 2 3.89 8.1 189.4 
S tacks  (Gross Alpha) 
81, 2 ,  & 3 ,  wg.9 0.06 0.45 13 
Stacks (Gross Beta) 

( I3+)  wg. 9 3.0 7 7 . 0  6 65 

B1, 2 ,  & 3 ,  wg, 9 0 . 3  2.25 58.3 
Stack #2, 
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MONTHLY REPORT ON STACK DISCllARGE: 

FOR YEAR 017: 1972 

Z,OCATI.ON AVEIUCE u.Ci/cc 11IGIIIIST i n  qCi/cc TOTAL q C i  DISCHARGED 

1'12-3, SM-29 (X (X 10'l2) 

2 -PI,PIx - 1 1 .21  4.3 50.30 

2 - FIJI): - 2 2.2 4.5 126.90 

3-Fmx-1 0.13 

~~ 

7.30 

I 

3 -F T,IW - 2 0.006 0.04 OLIO2 

4 -FLEIX- 1 0,015 0.03 0.78 

4 -F LMX - 2 0,12 0.22 4.60 

5 -FI,MX - 1 0.006 0.013 0.24 

5-FLMX-2 5.7 13.2 263.90 

7 -FI,MX- 1 0.67 1.9 27.10 

7-PLbfl-3. 2.76 7.9 107.30 
Stacks (Gross Alpha)  
# l ,  2, & 3 ,  wg.9 0.08 0.24 16.10 
Stacks  (Gross Heta) 
81 ,  2, Fr 3 ,  wg. 9 1 . 2  3 . 9  242.10 

Stack 82 ,  
( 1 ' 1 T t  1.7- a 0.0 0.0 0.00 
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LOCATION 
I 

AVERAGE UpY/cc - NIGIEST i n  qCi/cc 

x x 10-l2 

FOR YENL OFt 1 9 7  7 
TOTAL uJCi D LCjCINitCliD 
.c- 

Q .7 0 . 9  26 

~.-FUIKL 0.07 0.17 4.1 - 

4 -FIEiX-l 0.19 0.37 1 0 . 6  - 
L -1PLN-x-2 0.17 0 . 3 5  6 . 4  

5 -FI,MX-1 0 . 0 4  0.16 0.2 

5-FIXX-2 0.02 0 . 0 5  0.9 

7 4 ~ 7 ~ - 1  

-- - 
0.67 0.95 2 6 . 6  

~-FLTCI -2 9 0 9  15 . O  3 82 

Stacks 

Staclcs 
#1,2&3, >7y,9(Grosa B Q ~ )  la 7 3  7 511 

S ~ C I C  {/2,Wg.Y 
(1311) 14 7 0  1.5 80 

-.- ..- 
-- -- 
L2 '/1 2 h 3,J'~g.9(Gross Alpha) 1.3 31.7 270 LI 

5- "1 ---_I 

! 
I 

,& \ Est. Totals: ' 8 6 8 r C i  ( P U )  

, 2 5 0 ~ C i  (P.P,) 
1580  . A C i  ( 1 - 1 3 1 )  
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For Month Of 

For Year Of 

Apri l  - 
I~lONTIILY REPORT ON STACK DISCHARGE : 

-12 2.3 x 10 283.11 

5 -0 0.35 x 

4.1 x 20.3 

yr west; 4.1 x 6.8 x 3, 119.1 

- 0.25 

'1 J Ilr west 2.1 x lo-12 
0.67 x 

21.6 

5.1 

.._..___ -- 
155, DP 1 h s t  

'j, Room 513, DP We0.t 

0.22 x 10-12 

-12 
a 5  x 10 

(Rudioactivc Gas) No Run 
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LOCATION 

MONTHLY REPORT ON STACK DISCIURGE: 
JUNE: For Month O f  

1970 
YOR Y'JAR OF 

l3uil-d.Sn~ 150, DP West 

Bu.ilding 111.6, TIP West 

AVERAGE pc i. / c c 

0.7 x 

HIGH3ST i n  y.Ci/cc -- 
-12 

1.5 x 10 
-12 

0.08 x 10 
-12 

2.3 x 10 

Building 3, DP West 
Maim Stack 

-12 
2.9 x 10 

Building 3, DP West 
Inc ine ra to r  Stack 

-12 
0.5 x 10 

Auildiiig h ,  DP West 
-12 

0.2 x LO 

0.1 x 10-l2 

- 12 
0.17 x i o  
6.18 x 10 

-12 

-12 5 .I. x 1.0 

- 12 
-12 

0.46 IC 10 

0.511 x lom1* 

0.G7 x i o  

- 

0.05 x -12 
0.09 x 10 

151.1 

2.2 

35.5 

81.1 .8 

0.26 

2.4 

0.08 - 

Bui1.d.i.ng 5, Room 513, DP West 
(Radioactive G a s )  

N o  operations involving radioackive gas were conducted. riiiri.ng the  month 

of June, 1970. 
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FOR MONTH OF August 

FOR YEAR OF 1970 

' AVERAGE uCi/cc HIGHEST i n  pci/cc TOTAL ,p.Ci/ec DISCHARGED LOCATION 

2.7 x 2.3 x 

0.1 x 

0.9 x 

Building 12, DP West 4 72 

0.3 x 

1.8 x 

Building 150, DP West 

Building 146; DP West 14 .  
._ . .  

Building 3, DP West 
Main Stack 2.8 x 4.5 x 81.5 

Building 3, DP West 
I n c i n e r a t o r  Stack 2.4 x 

0.2 x 10-l2 

4.3 x 10'l2 

0.3 x 

1.4 

Building 4, Dp West 

0.02 x 0.07 x Building 155, Dp West 0.53 
. .  

0.03 x 0.03 x 10'l2 Building 5, Room 5l3, DP West 

Building 5, Room 513, DP West 
(Radioact ive Gas) ' 



FOR YEAR OF 1970 

LOCATION 

Building 12, DP West 

Bui lding 150, DP West 

Bui lding 146, Up West 

Bui lding 3, DP W e s t  
Main Stack 

Building 3, DP West 
I n c i n e r a t o r  Stack 

Building 4, DP West 

Building 155, DP East. 

Building 5, Room 513, DP W e s t  

Bui lding 5, Room 5l3, DP W e s t  
(Radioactive Gas) 

b - 2 3 9 )  

AVERAGE pCi/cc 

3.4 x 

HIGHEST i n  Wi /cc  

? - ?  x 

0-19 Y 10 -12 .12 x 

3.7 x lo-12 5.93 x 

4.1 x 5.3 x 10-l2 

-12 
1 - 5  x 10 2.8 x 10 -12 

-12 0-1 x 10 0.14 x 
-12 

-12 

0 -07. x IO 

0.03 X L  

0.58 x 10 

0,014 x 10 

-12 

-12 

. -  
e- 

LASL. AEC-OF F l i l  A I  

? 
i 

, 

. 

3.3 

55.9 

121.8 

0.85 
I 

9 7  

0.04 



For Month Of O C F P J 8  

S~IOFlTI.ILY REFORT ON STACK DISCHARGE : 
1.370 - Fo?: Year Of 

2.4 x -12 

-12 
8.3 10 

1.2 x 10 

7.1 x 

3.8 10-l~ 

0.4 x 

5.0 x lom1* 

'2.4 x 

75 -0 

'yo .o 

1.6 x -12 
2.9 x i o  0.87 - 
1.1 x -12 

0.5 x 10 

0.06 x 

12.7 

1.11 0.09 x 

0.03 x 0.06 x G . 6 5  

6 6 x 3.0 3.hl. x lom6 



For Month Of  NOVEMBER 
. 

PiONTIILY REPORT OR STACK DISCHARGE: 
1970 - For Year Of 

LOCATION TOTAL uC i 111 SCEiARGED ,HIGHEST i n  pCi/cc 

0.9 x ' 

0.07 x io 
-12 

3.1 x 

-12 

-12 
1.3 x 10 

0.2 x 10 

5.8 x 

12, DP West 

150, DP West 

1116, DP West 

182.3 c- 

' 1.97 I 

46.0 

3, DP West 
blain Stcc?: 

Buildlnl.: 3, DP West ' 

Incl.!icrg.tor Stack 

2.9 x 3.8 x loo1* 85.5 

-12 1.7 x 10 1.9 x LO - 12 0.96 

c n7 BuilcIirig 4, DP West -12 0.2 x 10 

0.04 x 

,3 x 

Buil&in(: 155, DP East n-nh x 

Building 5, Room 513, DP West 
(pu-239 1 0.02 x O.'O? x 

n n  

Build.lng 5, Rooni 513, DP West 
(Radioact ive Gas) 0.0 

Building 257 Waste P i t  
Oil Burner STACK 0.01 x 0.5 x 3. no??* 



MONTHLY EiEPORT *ON STACK DISCHARGE : 

For Month Of December 

For Year Of 1970 

Bui ld ing  12, DP West 

Building 150, DP West 

Building 146, DP West 

Building 3, DP West 
Ma i r! S t c clz 

1.0 x 10-l2 

0.09 x 

2.2 x 

0.58 x 

,HIGHEST i.n ~ , C ~ / C C  

2.4 x 

0.1 x lo-12 

2.9 x 

0.7 x 10 -12 

214.4 

32.7 

16.9 

, Biiildicg 3, DP West 
Incinerator Stack 1.8 x io-12 -12 4 . 3  x 10 --- 1.01 

14.3 -12 

-12 -12 
Building 4, DP West 0.6 x 1.1 x 10 

Building 155, DP East 0.23 x 10 0.9 x i o  5.26 

B u i l d i n g  5, Room 513, DP W m t  
( pu-239) 0.02 x 10-12 0.03 x 0 .,03 

Bui ld ing  5 ,  Room 513, DP West 
(Radioactive Gas) 0 .o - 0 .o 

Building 257 Waste P i t  
Oil Burner STACK 0.5 x 2.2 x 10-l2 0.05 

.N 

r- 

LASL A€C.OFFICIAL 
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-- For Month Of 

FIONTTILY FU3PORT ON STACK DISCHARGE: - For Year Of 1971 

HIGIIEST i.n p,ci/fi~ 

1.73 x 
1..4 d4 

Lo CATS: ON 

6.0 1 0 ~ ~ 3  
-. 95.29 

0.12 4.5 l0-I-5 

2.61 x io112 7.27 x 

2.7 10-l~ 

-14 
4.0 x 10 7.2 1.00 

1.4 10-l~ 4.1 lo-? 
I 

0.03 - 
1.4 x 0.01 9.0 10-I-5 

1iuil.d.Fng 5, Roora 513, DP West 
(HaCliouctive WS) 

~ i d g .  257 
Oil Burner Stack - 16 Hrs. 

No Hurr 

2.87 x -12 
1.19 x 10 0.02' 

I \ 

Section Leader, Dp Site WLW/lrr. 



For Month Of 

i y i o r w m  REPORT ON STACK DISCHARGE : 

4.1 x - 200.13 

5.0 1.4 - 0.36 

4.0 x 2.6 x 

3.3 10-l3 3.6 1.0-l3 
I_ 

9.77 

9.0 x 1 d 2  

I h l I l i l i r I ~ ~  4,  IIP 'West 1 3  . 1.8 10- 1.0 1.0-l3 
-14 

1.13 x 10 3.2 0.42 - 
-1 5 

4.5 x 10 
- 14 

1.4 x 10 13 008 I- 

.8 (Cur ies )  5.13 10-7 

-13 14.8 x 10 1.2 1 0 - ~ 3  Buildiqly; 257, O i l  Burner Stack . 001 
cdL\d/ l r r ?  
XC: W-i.11-l.arn Marammi, CM13 11 

l4ldon Christenson, CMU 11 
Robert Mitchel l ,  €1- 5 
Alfred Dumrose, CMB 8 
file 

Sect ion  Leader, DP S i t e  
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."lY"._ ..... I. .. _. . . 

MONTHLY REPORT ON STACK DISCHARGE: 1971 FOR YFAR OF 

IIOCATIOI\I HIGHEST p,cj,/d 

' 6-1 Y 10 -13 

TOTAL , & I  DISCHARGED 

12, LIP West 

150, DP West 

1116, DP West 

-I11 
1.0 x 1.0 

3, DP West 
Main Stack 2.5 x LO -12 '13.46 

Building 3, DP West 
Inc ine ra to r  Stack 

Uui1dj.rq.r 11 , DP West (South) 
I]-:' 5') 
Building I+ ,  DP West ( N o r t h )  
IT' h0'I 

Duildirq 155, DP East 

-12 1.. r )  >: 10 2.9 x 7.. 09 

- 1.2 
1.. 2 x 1.0 -13 8.1 x 'I 9 

' - 11.1. 
1.. , x 10 

-1.11 3. :L x 1.0 0 . "I 1.1 
Building 5 ,  Room 513, 11P West 
( PU- 239) 

Building 5, Room 513, DP West 
(Radioactive G ~ S )  5 7.7 x 10 

- 12 r;.I,-x 10 
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,LOCATION 

IKTIT,DING 12, DP !4XST 

RUILDING 19, DP WGT 

HUILDlNG 1116, DP WEST 

-1 3 1.3 x 10 
2.7 x 10-1'1 

-12 I . , ?  x 10 

7.1 l0 - l3  c) .??  

-12 2.1 x, 10 - 
-111 

-1 7 
1.3 :< 10 

3.0 x 2.0 - 0.902 

l + . q  x 

-15 7.2 x 10 
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1.7 X 

- 2.1 x 10-13 4.4 x 10-13 1.81 

-I 

0.00 0 ... 0.0 0.0 

9.0 x 10-16 
4 

1.4 X 0.01 

3.6 x lo-& 9.5 x 10-u.1 0.87 

1.7 x 10-13 
1.6 x 10-13 

2.3 X 4.5 x 10-15 
2.7 X 6.8 x io-'! 
3.2 x 10-14 6.3 x io-llr 

NO RUN NO RUN 

1.3  x 10-13 
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MONTHLY REPORT orr STACK DISCHARCZ; 

LOCATION AVENGE uBY/cc HIGIEST in uCi/co 
FOR YTm OF! 1970 

TOTAL uCi DrSC€WmD 

TA-3# SM-29 

2 -PLMx-1 

2 -FLI.IX-2 

3 -FIIF.TX -1 

3.28X10-12 ' 4 ,  95X10-l2 141.0 

0. 18X1O-l2 0.45X10-12 8.0 

0.45X 10- I" 'I , w ~ o - ~ ~  0.2 

0.22x10-12 0.4 5X 10- l2 9.0 

0.4X10-1'' 0 . 8 5 ~ 1 0 ~ ~ ~  0.2 

I 5 .36X1O-l2 107 .6X1O-l2 294.0 

2.2~10-l~ 3 . 6 3 ~ 1 0 ~ ~ ~  0.8 3 -1cLMx-2 

4 -FLNX -1 ~ _- 

- Ir -FLI4x -2 

5 -1I'LMx -1 

108x1 o-I2 158.0 

3. 78X10-12 11.7x10-12 136.0 

5 -FXNK-2 3 .  9X10-l2 

7-FLNX-1 

- ~ - F L M X - ~  . . 11.4X10-l2 2 7 2X 1 0'l2 388.0 ' 

Stacks 

Stacks 
2. 'I1 2 & 3 ,  W~.9(Gross Alpha) 0 . 9 X l O  - 14 0.45X10-12 2 .o - 
#i,2&3, WE.?( Cross Beta) ' -0 - 12 . 4.5X1O-I2 198.0 

I 
I .  



NON'l'XLY XEIQRT ON STACK DISCMRGJ3: 

AVERAGE u,&i/cc HIGHEST in qCi/cc 

FOR MOiJTH 



. 



~ ,. . . . . . . . . . 

MONTICY ,WIJORT ON STACK DISCHARGE: ' 

AVERAGE qt3Y/cc HIGHEST in qCi/cc 

_I- 

FOR WONTH OF: ,&<+ 
FOR WXR OFr - I s  7d 

TOTAL 3 C i  DISCHARGED 

TA-3, SM-29 

2 -1PLMX-1 

J 

. -. , 



. . ~ ~ . ~. . . . - - - -  



MONTHLY REPORT 

MCiITION - 
TA-3, SM-29 

ON STACK DISCHARGE: 

FOR YEAR OFr 
TOTAL \Ci DISCIIAiiGED AVERAG.3 q0Y/cc HIGIUCST in qCi/cc - 

I 
I 

I 
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NOONTI-IIY RT":TQRT ON STACK DISCHARG!3: ' 

LOCATION -.-- 
c 

HIGIIZST in qCi/cc 

71-3, m a 9  

4.3 x 10- l2  64.1 
- 1 2  1.4 x 10 2 -1i'LNX-1 

2 -FLNX -2 0.81 x 1.1 x 10-l2 1 47.7 - 
- 1 . 8  0.04 x 0.09 x 10-l2 - 3 -FLIlX -1 

1 3 -FI ,IGL -2 0.009 x 10-l2 0.01 x 10-l2 0 . 3  

4 -FLPSY -1 0.004 x 0.009 x 10'l2 0 . 2  

14-PLMX-2 - 0 . 2  x 0.27 x 8.3  

0.06 x 0.13 x 2 . 7  5 -1'1,Mx-1 

5 -FLNX-2 13.7 x 51.0 x aoo. o 
-_ 7-1I'IdfX -1 2 . 8  x 4.3 x 10- l2  109,4 

-. 7 -FLIJX -2 " 1 . 8  x 5.4 x 66.6 
Stacks 
#1,,2 eC 3 ,  W&(GPOSS -I_- Alpha) 0.03 x 0.3 x 6.1 4 

Stacks 
#.l.,28/3, Ii~.9(Gross Beta) 0.8 x 3.6 x 165.2 

e ---- 23.5 x 254.0 x 4.360.0 
stp.cic #2,wg.9 
(ljJ-I) 

1 
I 



MONTHLY REPORT ON STACK DISCHARGE : 

--I_ IDC AT I O N  AVERAGE qOd/cc IIIGITEST in qci/oo 

, 

FOR MONTH OFt February 

FOR Y U A R  OF: 1971 
TOTAL uCi DISCIMmD 

TA-3, s1.1-29 (x (x 

- 2 -iwix-l 2 . 5 6  3 . 6 9  1.07.5 

2 -VG' jX  -2 0 . 8 5  1 . 0 3  I 4 3 . 3  

0.45 0 . 9 0  2 5 . 3  

_I 

3-VIJ4X-2 0 . 0 2  0.04 0 . 8  
AI^- 

11-FLMX-1 r; 0 . 0 4  0 . 0 4  2 . 0  

11 -II'LIIIX-2 0 . 3 1  1 .03  1 2 . 0  

5-VL?.IX-l 0.003 0 . 0 0 9  0 . 1  
\ 

5 -FLm -2 1 . 6 6  11.7 9 8 . 6  

7 = i ~ ~ i ~ - i  7 . 4  1 7 . 9  2 7 8 . 2  -.- 

--- 7 -P'LM," -2 1 3 . 3  22.9 4 7 3 . 4  

Stacks 
I- .'/I 2 & 3 ,  Wes7( Gross Alpha)  0 . 0 4  0 . 0 4  6 . 9  
Staclcs 
#1,2&3, t!g.7( Gross B o b )  0 . 3 6  0 . 4 0  t 6 2 . 2  I 

s y c  h2,bIgs9 
(Ij 1) - 2 . 6  1 3 . 7  536 

I 
I 



. . . . - . , . , . . . , 

MONTHLY REHJRT 

LOCATION 

TA-3, SM-29 

ON STACK DISCHARGE: 

FOR YIiNL OFz 1971 
TOTAL - sc i  DISCIUXU, 

c 

_L 2 -J'LNX-1 0.36 1.35 1 5 . 2  

2 4LMX -2 0.49 1.26 I 27.9 

3-~1~1x-i 0 .04  0.09 - 2.25 

3 -'lWE{-2 0 .04  0.13 1 .69  

1.04 4 -F LMX -1. 0.02 0.07 

b-PLITX-2 0.09 0.09  '1 .16 

-- - 

! 2 r J ~ n r - i  0 . 0 4  0.18 1 .\80 

5 -FLii-2 2.61  5.85 114.31 

7 - ~ 7 u l u c  -1 27.13 60.34 1020.90 

-- 
-I -. 

--- 7 - ~ ~ 1 4 x - 2  - 9.00  18.00 320.4 

Stacks 
:/1J_2 & 3, 1 J g a G r o s s  - Alpha) 0.09 0.72 19 .4  
Stacks 

- -  

'#1,2&3,l&-.T)(CIross Beta) 0 . 7 2  1.35 . , 1 5 5 . 7 ,  .. 

I 



MONTHLY REPORT ON .STACK DISCHARGE: 

LOCATT. ON 

TA-3,  SM-29 

FOR MONTH OF: MARCH 

FOR YEAR OF: 1 9 7 1  

AVERAGE qCi/cc UIGHEST in qCi/cc TOTAL q C i  DTSCILARGKD 

(X 10 -I2) (X 

2 -FL,PIX - 2 

3 -1~LMX - 1 

4 -FI.,FIX- 1 

7-FT,MX-I 

7 -I:l,M[ - 2 
Stnclcs (Cross A l p h a )  

Stack:; (Cross Beta) 
B 1 ,  2, & 3 ,  wg.9 

#I, 2, & 3 ,  WE. 9 - 
Stack  # 2 ,  

(1311) wg. 9 0.8 3 . 3  175 



M0;PTHLY REPORT ON STACK DISCHARGE: FOR MONTH OF; ' I  
I 

FOR YEAR O F t  ' /77 /  -- 
TOTAL %Ci DLSCIIAilGED i 

, 

I 



I .... . # .  I . . .  , , . .  

IfiC AT I O N  
-I- 

TA-3, SM-29 

ON STACK DISCHARrn: 

AVERAGE q3S/cc HIGIEST in u,Ci/cc 
/ 9- -7 ,,/ 

J 

FOR YE3R OF: / I 

TOTAL UCi DISCI.IAKED 

2-FLMX-1 

4-FLMX-1 

11 -FLm -2 

5 -1a'LM.x -1 

7-rwx-2 - 
Stacks 
'i1 2 3,  Wg.9(Gross Alpha) 
Stacks 
Ni,2&3, klg .3 (Gross Beta) -- 

I 
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MOHTHLY REPORT ON STACK 'DISCtLARGZ: 

' LOCATION 
-1_ 

TA -3, m - 2  9 

AVERAGE uOY/cc I-IIGHl3ST in uCi/cc 

(X (X 

FOR NONTH OF; MAY 

FOR IXAR OFt 1971 
TOTAL uCi D I S C l I A m D  d 

7 -FLI.IX-~ 
Staclcs 
r '11 2 & 3 ,  Wg,9(Cross Alpha) 
Stacks 
#1,2&3, t1~.3( Gross Beta) -~ .. 
-9 

1.1 17.3 259 

I 
I 



MOIJTHLY ILWORT ON STACK DISCHARGE: 

IIIGIEST in qCi/co 

(x 

2 4 L P K  -1 1.53 3.06 64.7 

' 2-E'TJi131-2 0.45 0.77 , 25.6 

3 -FT J ~ Y  -1 0.08 0.27 4.5 

3 -P'I,MX -2 0.004 0.03 0.16 i 

4 -FLMX -1 0.006 0.009 0.3 

11 -1I'LXX-2 0.07 0.16 2.7 
\ 

5 -FL?K-1 0.02 0.09 009 

5 --Film -2 2.88 8.9 145.1 

7-k'LNX-1 10.9 109.8 392.4 - 

I 
I I 



MONTHLY REIJORT ON STACK DISCHARGE: JUNE FOR NONTH OF, 

FOR YEAR OFt 1971 
TOTAL q i  DECIKZED _.- AVERAGE q8f/cc HIGHEST in qci/cc 



KOKT€ILY FU3POF.T ON STACK DISCHARGEt ' 

1X)C"LTION 

TA-3, SMa9 

AVERAGE I$$& HIGHEST in qCi/co 
FOR YEAR OF: /'? 7/ 

T O T A l C i  DECIlAiLGED 
L 

Stacks 
#1,2 d 3 ,  Wg,9(Gross Alpha) &,,22 



MOlITIILY REPORT ON STACK DISCtlRRCEr FOR MONTH OF; AUGUST 

TA-3, 34-29 (x  l o - 1 2 )  (x 

2 -i?LNX-l 1.48 2 .79  62.6 

2 -?I: I): -2 0.34 1.39 53.5 

3 -F'Li\lY -1 0.09  0.31 4.. 9 

3 -1W.M-2 0.009 0.02 a &,3f 

4 -F LMX -1 0.054 0.18 2.8 

4 "FLFlX-2 0.135 0.36 5 .2  
\ 

5 -ma-1 0.013 0.03 0.5 

5-F'IXX-2 2.56 4.5 128.0 

7-VLT4X-1 6.16 240.75 241.7 
I. 

7-21'~1.n-2 1.84 6.3 55 .5  -- 
S-tacks 
&2 t't 3 ,  W~.7(Groao --- Alpha) 0.045 0.54 7 .78  
Staclts 
#1.,2?~3, Vy,7(  Gross Hota) 0.94 2.97 162.62 

7b1i1//2 ,tlg a 9  

0.39 1.1 89 - 
, I 

I 
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MONTKLY REYORT 

LOCiZTION 

‘FA -3, 31-2 9 

ON STACK DISCHlARGE: FOR 

FOR 

5-FUR-1 

5 -FIJX -2 
..,I 



€1 ' 0  ?00'0 Z00'0 
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NOEITIILY REPORT' ON STACK DISCkflR(;I;: z 

LOCiITION 

FOR MONTH OF; November 

FOR YEAR OF; 1971 
AVEM GE yB$/cc HIGITEST in qCi/ac TOTAL ~ c i  D I S C I U ~ D  -- 

- 12 -12 

/?. L5 
(x 10 ) (x 10 ) TA-3, 34-29 

2-FI,PX-l 0.45 1.30 .w 
..3J, 3 

* 2 -1%7 IX -2 0.63 1.26 L - 3 5 -  

3 -F'IJIY-1 0.003 0.004 0.15 

3 -I'Lr"iX-2 0.004 0.022 0.15 

!J -FI,KI -1 0.002 0.004 0.09 

0.09 0.20 3.2 - 11 - 1 7 r ~ - 2  
\ 

5-FLNX-1 0.004 0.013 0.12 

-FIm -2 1.57 2.74 53.6 

~ - F L N X - ~  0.40 5.31 ' 13.5 

7-17~14x-2 4.27 8.55 102.9 

Stacks 
J_ #I7 2 tt 3, 11T_r;.9(Gross -- Alpha) 0,045 0.31 8 . 8  
Staclts 
81,2&:3, 'lJr{.9(0ross B o b )  0.40 1.26 . 64.4 

7- 

-. 

-- 



. . . . .  
I 

MONThLY REPORT ON STACK DISCHARGE: FOR NONTII OF; November 

IQCATION -- AVERAGE q€ii/cc HIGIIEST in qCi/cc 
FOR YEAR OF; 1971 - 

TOTAL 5 C i  DISCIUilGED 

(x 10 -I2) - 12 
'FA -3, Si4 -2 9 (x 10 ) 

3 -FLlIY -1 

3-1;'~ra-2 

L-k'I,W.-l 

k -14-LNY-2 

- 5 -FLm -1 

7 - ~ ~ i . x - 2  -.. 
Stacks 
&2 & 3, b!g.9(Gross Alpha) 
Stacks 
#1,2&3, l~J~.3(Gross Beta) 
Stgck //2,Wg .9 
(ljlI> 0.35 2.6 Q ,  

93 

I 
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TO 

F R O M  : 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO a7544 
UNIVERSITY OF CALIFORNIA 

OFFICE MEMORANDUM 

Dean Meyer, Group Leader, E-1 DATE: J u l y  2 ,  1971 

John Enders, Leader, CNR BLDG. Monitoring Sect ion,  H - 1  

REPLY TO MEMO, DATED MAY 2 6 ,  1971,  ?EYERS TO SECTION LEADERS, ET AL., ON 
PROPOSED CHAXGES I N  FILTER PAPER COLXTIXG 
H- 1-CFiR 

I n  r e p l y  t o  your memo concerning p u t t i n g  i n t o  e f f e c t  t h e  s i x  proposals  
made by Lamar Johnson, i t  appears t h a t  we can t r y  t o  comply, bu t  i t  may r e -  
q u i r e  e i t h e r  a d d i t i o n a l  count room h e l p  o r  overtime o r  both.  

Our counting procedure u t i l i z e s  both manual and automatic counters .  
A i r  count d a t a  i s  performed manually and i s  t i m e  consuming. 

I t e m  #l. W e  can t r y  t o  precount f i l t e r s .  I am suggest ing a one minute 
count t i m e ,  pending f u r t h e r  s tudy by B e m i s .  

I t e m  112. We p lan  t o  s t a r t  J u l y  5 and count ( f o r  r e p o r t i n g  r e s u l t s )  f o r  
t e n  minutes. Exhaust s t a c k  papers are c u r r e n t l y  being he ld  f o r  
4 days before  being counted ( F r i . ,  4 : 3 0  p.m. t o  Tues. a t  4 : 3 0  
p.m.). Buckland's s t a c k s  w i l l  be included i n  t h s .  

I t e m  # 3 .  An allowance f o r  abso rp t ion  cannot be made u n t i l  w e  know what i t  
is. 

I t e m  #4.  The one minute count i s  proposed f o r  t he  "pre-count." The 10 
minute count i s  proposed and would be changed i f  Healy and B e m i s  
suggest a change. 

Item # 5 .  W e  are c u r r e n t l y  expressing our r e s u l t s  t o  t h e  n e a r e s t  decimal 
po in t .  
s o  as t o  s t anda rd ize  a l l  count r e s u l t s  --- I agree! 

Healy and B e m i s  have ind ica t ed  a gu ide l ine  should be made 

I t e m  # 6 .  We.can i n s t a l l  c o n t r o l  c h a r t s .  A t  p r e sen t ,  use of a c a l i b a r a t e d  
source provides a d a i l y  check of counter  operat ion.  

JE/skv 

xc: Ed B e m i s  
Sec t ion  personnel 
F i l e  





LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. NEW MEXICO 87S44 

OFFICE MEMORANDUM 
, Carl Buckland DATL~ October 1, 1971 

I 

TO 

FROM , Vanner H .  Holmes j r .  

SUBJECT: R-SITE WATER EXTRACTION 

SYMBOL : H-1 

On September 24, 1971,  water w a s  extracted from 1 . 8  m3 of a i r .  HTO 

Concentration was 5 . 3  x pWm1. 

Temperatures during the t e s t  was 64' and re la t ive  humidity was  80%; 

therefore the concentration of the air sampled was 6 . 5  x 10'' pCi/cc. 

P' % L t S d p .  w- 
Vanner H .  Holmes jr. 

V€i/jfh 

CC; Dean D.  Meyer 



, _  
LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LO5 ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

ATE: November TO : S e c t i o n  Personnel 
.-- 

<..- 
----*I F R O M  : John Enders, Leader, CMR BLDG. Monitoring Sect ion,  H-1 

SUBJECT: CIiAXGE I N  IDENTIFICATIOX OF WING 9 STACK AKD INTAKE SAMPLES 

E f f e c t i v e  immediately, p l ease  i d e n t i f y  Wing #9 Stack #l as 9030-A- 

Exhaust, Stack #2  as 9030-B-Exhaust and Stack #3 as 9030-C-Exhaust. 

When t h e  samplers are i n s t a l l e d ,  w e  p l an  t o  sample incoming a i r  

t o  these  t h r e e  f i l t e r  rooms. These samples  w i l l  be i d e n t i f i e d  as 9030- 

A-Intake, 9030-B-Intake and 9030-C-Intake. 

/ John Enders 

J E / s k v  

xc: Dean Xeyer , R - 1  
F i l e  
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

DATE: October 1, 1971 f l  TO ' Dean Meyer, Group Leader, H - 1  

' John Enders, Leader, 

SUBJECT: REPORT OF EFFORTS TO 

SYMBOL : H - 1 - C m  

CEm BLDG. ?lonitoring Sect ion,  H - 1  

REDUCE EXHAUST ACTIVITY AT THE CMR BUILDING 

Wing Two: 

Water spray nozzles w e r e  i n s t a l l e d  i n  the  exhaust a i r  duc t s  from 
room 2124 where work wi th  238Pu i s  c a r r i e d  out .  
used during work i n  t h i s  lab.  

The spiray water i s  

CMB-5 Group is  i n v e s t i g a t i n g  the p o s s i b i l i t y  on i n s t a l l a t i o n  of 
HEPA f i l t e r s  on t h e  exhaust a i r  p o r t s  on glove boxes used f o r  238Pu 
work. 

The r educ t ion  i n  s t a c k  a c t i v i t y  from 2-FLMX-2 appears t o  be about 
by a f a c t o r  of ten.  The average f o r  1970 w a s  10 d/m - El3 whi le  s o  f a r  
t h i s  year  t h e  average appears t o  be about 1.5 d/m - M3. 
WinP Five:  

CMB-1 Group has i n s t a l l e d  HEPA f i l t e r s  on t h e  exhaust a i r  p o r t s  
on glove boxes used f o r  238Pu work. 
of t h i s  year.  The average f o r  5-FLMX-2 i n  1970 w a s  16.5 d/m - M 3  and 
f o r  t h e  f i r s t  8 months of 1971 the average i s  7.9 d/m - 3l3 so  the re  
appears t o  be about a 50% reduc t ion  i n  s t a c k  a c t i v i t y  f o r  t h i s  year.  

The job w a s  completed i n  February 

Wing Seven: 

CXEi-1 has  i n s t a l l e d  spray washers i n  t h e  exhaust a i r  duc t s  from 
room 7136 where considerable  work w i t h  238Pu i s  c a r r i e d  out .  
t i o n ,  a HEPA f i l t e r  has  been i n s t a l l e d  on the  exhaust a i r  p o r t  on the  
a r c i n g  glove box i n  room 7134. I n  1970, ' the  average f o r  7-FLMX-2 s t ack  
w a s  14.8 d/m - M 3  and f o r  t he  f i r s t  e i g h t  months of 1971 the average 
i s  12.2 d/m - M3. From t h i s  d a t a  the re  appears t o  be only a s l i g h t  re- 
duc t ion  i n  t h e  e f f l u e n t .  

I n  addi- 

GIB-1 Group has completed i n s t a l l a t i o n  of HEPA f i l t e r s  on exhaust 
a i r  p o r t s  on glove boxes i n  room 7121-27 l a s t  week. There should be 
some reduct ion i n  e f f l u e n t  ac t iv i ty  on 7-FL%-1 because of t h i s  job,  
bu t  r e s u l t s  may not  appear f o r  a week o r  s o .  



Dean Meyer, Group Leader, H - 1  '2 TO: 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 8?544 

DATE: October 1, 1971 

King Seven Cont.: 

It would appear u n f a i r  t o  compare 1970 e f f l u e n t  average (4.7 
d/m - 313) w i t h  t h i s  year  s i n c e  work i n  t h i s  area (South s i d e  of Wing 
Seven) with 238Pu did n o t  become very heavy u n t i l  1971. The average 
f o r  the f i r s t  e i g h t  months of 1971 f o r  7-FUR-1 exhaust i s  19.6 . 

d/m - M 3 .  

Plans are now being made t o  re-bui ld  the exhaust f i l t e r i n g  systems 
i n  Wings Tho, Five  and Seven. ENG-2 Group has been requested t o  s ta r t  
on@FLMX-las i t  i s  obvious t h i s  f i l t e r  tower p re sen t s  t he  b i g g e s t  pro- 
b l e m  .\ 

2 

JE/skv 

xc: P i l e  
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OFFICE MEMORANDUM 
Intra-Group F i l e  on Miscellaneous Correspondence DATE, January 3,  1972 
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Reviewed/Lao CGilnsei --.,..-- -;.b9/D8 

T 5 

%. .-+ , .. G-- ,I 

FROM : Carl Buckland 

SUBJECT: I. MONITORING OF THE TA-33-86 STACK 
1I .MOLECULAR SIEVE DEVELOPMENT' 

s Y M J O L .  H-1 

For t h e  information of t h e  persons r ece iv ing  t h i s  no te ,  I would l i k e  
t o  r e l a t e  some of t h e  conversat ion t h a t  I had wi th  Bob S t o l l  t h i s  
morning concerning t h e  above s u b j e c t  matter:  

I. 

11. 

cc : 

TA-33 Stack - A f t e r  a lengthy conversat ion wi th  Vanner Holmes 
on December 30 concerning h i s  t r i t i u m  sampling program, it 
appeared t h a t  t h e  next  move a t  TA-33 w a s  up t o  P-1 and W--3. 

A l l  of t h e  o l d  101 ' s  have been removed o r  w i l l  be  removed by P-1. 
Dick Hiebert  has  i n d i c a t e d  h i s  needs t o  W-3 concerning t h e  
i n s t a l l a t i o n  of new m u l t i p l e  s t a t i o n  q u a l i t a t i v e  d e t e c t o r s  w i th  
easy t o  decontaminate chambers, e tc .  Bob i n d i c a t e d  a d e s i r e  t o  
coordinate  t h i s  i n s t a l l a t i o n  with t h a t  of  t h e  probes f o r  t h e  
Kanne chamber. Bob has contacted Roy Owen. Roy w i l l  come t o  33 
sometime t h i s  week and p repa re  a work o r d e r  t h a t  w i l l  cover t h e  
P-1 i n s t a l l a t i o n  and t h e  h o l e  d r i l l i n g ,  probe i n s t a l l a t i o n  and 
sampling tube hangers f o r  t h e  H-1  Kanne chamber. Roy t o l d  Bob 
t h a t  i t  would be  about  one month a f t e r  t h e  o rde r  had been p l acea  
be fo re  Z i a  would begin t h e  work. I t o l d  Bob t h a t  H-Division 
would be  w i l l i n g  t o  h e l p  in any way w e  could b e  applying "X" 
p r i o r i t i e s ,  etc.  I t h i n k  Roy w a s  j u s t  s t a t i n g  a fact  of l i f e .  
I f  anything,  t h e  w a i t  w i l 1 , b e  more l i k e  two months un le s s  someoEe 
jumps up and down. 

Molecular Sieve - I n  summary, Bob s a i d  they had l i m i t e d  knowlecgz 
and experience i n  t h i s  matter b u t  d i d  have some i d e a s .  I r a i s c ?  
t h e  ques t ion  concerning a sieve i n  o rde r  t o  apply t h e  p r i n c i p l e  
a t  P-9 i n  conjunct ion w i t h  a Kanne Chamber. Bob s a i d  they w e r e  
no t  s u c c e s s f u l  i n  us ing  t h e  sieve a l o n e  because i t  w a s  exposed t o  
t h e  a i r ,  absorbed w a t e r  and f a i l e d  because t h e  t r i t i u m  gas changed 
t o  t r i t i u m  w a t e r .  However, he  th inks  i t  can be  made t o  work with 
t h e  proper flow r a t e  i n  such a way as t o  use  t h e  sieve as a f i l t e r  
t o  t h e  d r o p l e t s .  Bob s a i d  t h a t  Roland J a l b e r t  had been t a l k i n g  t o  
them about an o i l  d r o p l e t  t r a p  o r  s c r e e n  and they ordered two and 
gave one t o  Roland to study.  Bob seemed t o  t h i n k  t h a t  t h e  t r a p  
o r  s c reen  should be  i n  t h e  l i n e  f i r s t  and then t h e  molecular sieke. 

Vanner - I would sugges t  you g e t  t oge the r  w i th  Roland and see 
i f  a combination s c r e e n  o r  trap 2nd molecular sieve be t r i e d  a t  P-9 
with t h e  Kanne Chamber s o  t h a t  we can get t h e  show on t h e  road. 

&! 
car i 

Roland J a l b e r  t 
Vanner Holmes 
Dean Mtyer .i 



TO 

FROM : 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 

Dean Meyer , Group Leader , H-1 DATE: February 3,  1972 A 

John Enders , Leader, CNR BLDG. Monitoring Sect ion,  H-1  

REVIEW OF 1972 CHR BLDG. STACK ACTIVITY REPORTS 

H- l-CMR 

ZeviewediLa b Counsel 

Recently,  I s e n t  you a r e p o r t  of t he  a c t i v i t y  exhausted from t h e  CMR 

BLDG, The r e p o r t  l i s t e d  t h e  average i n  microcuries  per  cubic  cent imeter ,  

t o t a l  a c t i v i t y  exhausted each month, i n  microcuries ,  and t h e  accumulative 

t o t a l  exhausted, each month, as w e l l  as the t o t a l  f o r  t h e  bu i ld ing ,  each 

month. 

Comparison of t h e  1970 r e p o r t  w i th  1971, shows t h a t  t h e r e  was a 35% 

reduc t ion ,  i n  a c t i v i t y  exhausted, f o r  1971. The folowing a c t i o n s ,  taken 

by CMB-1, CN3-5, and CPB-7, t oge the r  w i th  advice and a s s i s t a n c e  from H - 1  

and H-5 ,  were probably t h e  main reasons f o r  t h e  35% reduct ion.  

I. 5-FLMX-2: 

This f i l t e r  tower exhaust  a i r  from t h e  south h a l f  of Wing Five.  

CMB-1 Group occupies t h e  l a b  space on t h i s  s i d e  of t he  wing. 

I n  January,  a r a t h e r  high s t a c k  count w a s  recorded (800 micro- 

I n v e s t i g a t i o n  by both CMB-1 and H - 1  f a i l e d  t o  uncover any c u r i e s ) .  

s i n g l e  cause and t h e  only unusual cond i t ion  t h a t  e x i s t e d  was the  

extreme cold weather during t h i s  t i m e .  

Samples were i n s t a l l e d  on t h e  exhaust a i r  duc t s  from seve ra l  

l a b o r a t o r i e s  i n  an e f f o r t  t o  f i n d  out what l abora to ry  w a s  con t r ib -  

u t i n g  the  most a c t i v i t y .  The sampling d a t a  ind ica t ed  t h a t  the l abs  
238 where Pu work was c a r r i e d  out  were the  major sources .  OB-1 I 

ordered HEPA f i l t e r s ,  a f t e r  consu l t ing  wi th  H-5 (Robert Witchel) and 

modified t h e  f i l t e r s  so  they could be i n s t a l l e d  on t h e  a i r  e x i t  p o r t s  

of glove boxes i n  t h e  238Pu l a b s .  

The wash down spray systems on the -na in  a i r  exhaust ducts  was 

programmed t o  wash down on a d a i l y  b a s i s .  Before, t he  duc t s  were 

washed down on a bi-weekly b a s i s .  



~ 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS, N E W  MEXICO 87544 

TO: Dean Meyer, Group Leader, H-1 -2 DATE: February 3 ,  1972 

I.  5-FLMX-2 Cont.: 

These two a c t i o n s  ( f i l t e r i n g  exhaust a i r  a t  t he  glove box and 

increading t h e  frequency of duct  wash down) w e r e  bel ieved t o  be 

mainly r e spons ib l e  f o r  t he  r educ t ion  i n  a c t i v i t y  exhausted from 

5-FLm-2 when compared with-:the 1970 da ta .  I n  1970, t h e  accumu- 

l a t i v e  t o t a l  w a s  2,878.8 microcuries  and i n  1971 t h e  t o t a l  w a s  

1,981.96 microcuries .  This amounts t o  a 51% reduction. 

II. 7-FLMX-1: 

This f i l t e r  tower exhausts a i r  from l a b o r a t o r i e s  on t h e  south 

s i d e  of Wing Seven. CMB-1 Group works i n  these  labs .  

I n  1970, a t o t a l  of 1,035 microcu.ries were exhausted wh i l e  i n  

1971, a t o t a l  of 3,165 microcuries  w e r e  re leased.  This i s  almost 

t h r e e  t i m e s  h ighe r  f o r  1971 as compared t o  1970. 

i n  p a r t ,  t o  t h e  increased work, by CM3-1, wi th  238Pu. 

The i n c r e a s e  i n  a c t i v i t y  i n  exhaust a i r  i s  bel ieved t o  be due, 

Sampling t h e  

l a b  exhaust  duc t s  i nd ica t ed  t h a t  most of t h e  a c t i v i t y  w a s  coming 

from two glove box chains  i n  room 7121-27. 

CMB-1 ordered HEPA f i l t e r s  ( l i k e  t h e  ones used i n  Wing #5) and 

i n s t a l l e d  these  f i l t e r s  on t h e  a i r  exhaust p a r t s  of t h e  glove box 

chains  i n  room 7121-27. This i n s t a l l a t i o n  was completed i n  October, 

1971. The amounts exhausted f o r  November and December r e f l e c t  t he  

e f f e c t i v e n e s s  of t h e  a d d i t i o n a l  f i l t r a t i o n  when compared with t h e  

preceding months of 1971. 

I n  o rde r  t o  a t tempt  t o  f i n d  ou t  t h e  r e l a t i o n  between d i f f e r e n t  

operat ions and a c t i v i t y  being exhausted, d a i l y  sampling on 7-FLMX-1 

w a s  s t a r t e d  i n  June. The sample per iods r a n  from 8 : 3 0  a.m.  t o  4 : 3 0  

p.m. and from 4 : 3 0  p.m. t o  8 : 3 0  a .m.  t he  next  day. With few except- 

ions,  t h e r e  has n o t  been too much information gained by d a i l y  s a m -  

pl ing.  

I n  conclusion,  although t h e r e  w a s  a t h r e e  f o l d  i n c r e a s e  i n  

a c t i v i t y  exhausted from t h i s  f i l t e r  tower when compared t o  1970. 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

TO: Dean Meyer, Group Leader, H - 1  - 3  DATE: February 3, 1972 

11. 7-FLMX-1 Cont. : 

I t  i s  bel ieved a very r ea l  reduct ion i n  a c t i v i t y  will be seen 

during 1972 due t o  the  i n s t a l l a t i o n  of the KEPA f i l t e r s  on the  glove 

boxes i n  7121-27. 

III. 7-FW-2:  

I n  1970 , 3,054 microcuries  were exhausted and i n  1971, 2,232 

were exhausted. The decrease i s  bel ieved t o  be due, i n  p a r t ,  t o  a 

smaller work load i n  the  238Pu l abs  on the no r th  s i d e  of Wing Seven. 

The r educ t ion  amounts t o  27% less than the  1970 discharge.  

Exhaust a i r  duc t s  from rooms 7130-34 and 7136 have water spray 
238 systems i n s t a l l e d  and when work with PU i s  c a r r i e d  o u t ,  t h e  sprays 

are turned on. CMB-1 i s  a l s o  consider ing i n s t a l l a t i o n  of HEPA f i l t e r s  

on exhaust a i r  p o r t s  i n  the  glove box l i n e s  i n  rooms 7130-34 and 7136. 

I V .  2-FLMX-1: 

This f i l t e r  tower exhausts  a i r  from the  l a b s  on t h e  south s i d e  

of Wing Two. The e n t i r e  wing i s  occupied by OB-5 Group. 

I n  1970, t h e r e  w a s  802.7 microcuries  exhausted 'while  i n  1971 a 

t o t a l  of 574.1 microcuries  were discharged. This i s  a r educ t ion  of 

29% from t h e  1970 f i g u r e .  

The change i n  programming of t he  main a i r  exhaust duc t  spraying 

from bi-weekly t o  d a i l y  i s  bel ieved t o  have had some e f f e c t  i n  t h e  

r educ t ion  of e f f l u e n t  a c t i v i t y  i n  1971. 

V. 2-FLMX-2: 

This f i l t e r  tower exhausts  l a b  a i r  from the  no r th  s i d e  of Wing 

Two. I n  1970, a t o t a l  of 4,431.1 microcuries were discharged and i n  

1971, 605.8 microcuries  were exhausted. The 8PL r educ t ion  i s  bel ieved 

t o  be due, i n  p a r t ,  t o  t h e  d a i l y  wash down of the  main a i r  exhaust 

duct  and use of a s p r a  system on the  l a b  exhaust duc t s  connnected t o  

glove boxes used f o r  Pu work. 

glove box exhaust a i r  p o r t s  i n  t h e  238Pu l abs  j u s t  as CMB-1 has done. 

238 

CXJ3-5 is a l s o  consider ing i n s t a l l a t i o n  of HEPA f i l t e r s  i n  t h e  



TO: Dean Meyer, Group Leader, H - 1  3' 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

DATE: February 3, 1972 

Conclusions : 

Based on comparison w i t h  the  1970 d a t a ,  t h e r e  w a s  an o v e r a l l  r e d u c t i o n  

of a c t i v i t y  exhausted from t h e  CMR BLDG. of 35%. It i s  bel ieved a f u r t h e r  

r educ t ion  would be r e a l i z e d  when HEPA f i l t e r  i n s t a l l a t i o n  on glove box ex- 

h a u s t  p o r t s  i n  Wings Two and Seven has been completed. 

It  may be observed t h a t  a n  increased awareness of t he  problem of re- 

duc t ion  of s t a c k  a c t i v i t y  on the  p a r t  of t h e  Group Leaders and t h e i r  super- 

v i s o r s  w a s  not iced during 1971. This may have been due i n  p a r t  t o  c i r c u l a -  

t i o n  of a l l  s t a c k  r e p o r t s  t o  t h e  Building Group Leaders. 

\ 

JE/skv 

xc: CNR BLDG, Group Leaders 

F i l e  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87504 

OFFICE MEMORANDUM 
DATE: TO : See D i s t r i b u t i o n  

THROUGH: Dean Meyer, Group Leader, H-1  

John Enders, Leader, CHR BLDG. Monitoring Sect ion,  H-1  

~ 

SUBJECT: DERIVATION OF DATA FOR CKR BLDG. STACK REPORTS 

SYMBOL : ~-1-m 

January 5, 197% 
P 

It  has occurred t o  me on several occasions t h a t  an exp lana t ion  of 

how the d a t a  are derived f o r  t he  above s u b j e c t  r e p o r t s  might be u s e f u l  

i n  i n t e r p r e t a t i o n  and understanding t h e  r e p o r t .  

I. Samplinq: 

Laboratory exhaust a i r  i s  sampled from each f i l t e r  tower 

s t a c k  by drawing 2 cfm ac ross  a 2 1/8" diameter,  HV-70 f i l t e r  

paper. 

samples. The sampling per iod i s  normally from 4 : 3 0  p.m., F r iday ,  

The sampling t i p s  are  s i z e d  so  as t o  achieve i s o k e n t i c  

t o  4 : 3 0  p.m., t h e  following Friday.  7-FLMX-1 i s  c u r r e n t l y  being 

sampled on a n  8 hour and 16 hour b a s i s .  Wing Nine samples are 

taken on a 24 hour b a s i s .  

11. F i l t e r  Paper  Counting: 

The f i l t e r  papers are counted i n  t h e  H - 1  Count Room, a f t e r  

a 72 hour decay per iod,  f o r  g ross  b e t a  and alpha a c t i v i t y .  

# 2 ,  Wing Nine, i s  a l s o  counted a t  t h e  HP Count Room a t  t h e  ADM. 

BLDG. f o r  radioiodine.  

Stack 

F i l t e r  papers are counted f o r  a t e n  minute period and the  

r e s u l t s  are processed by the  Count Technician t o  express the  

a c t i v i t y  i n  d i s i n t e g r a t i o n s  pe r  minute pe r  cubic  m e t e r  (d/m - M ). 

This expression may be converted t o  microcuries  per  cubic  cent imeter  

(PCY./cn ) by e i t h e r  mul t ip ly ing  d/m - F? by 4.5 x 

3 

3 
o r  d iv id ing  

d/m - >? by 2.22 x 

Each month, t h e  d a t a  from t h e  weekly s t a c k  samples  are pro- 
3 cessed t o  give average concen t r a t ions  i n  d/m - N . There averages 

are determined by d iv id ing  t h e  t o t a l  a c t iv i t i e s  ( i n  d/n) on the  
3 

f i l t e r  papers by t h e  t o t a l  volumes of a i r  sampled ( i n  21 ). 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

105 ALAMOS. N E W  MEXICO 87544 

TO: Dean Meyer, Group Leader, H - 1  -2  DATE: January 5, 1972 

11. F i l t e r  Paper Counting Cont.: 

To determine t o t a l  s t a c k  a c t i v i t y  p e r  month, t he  average 
3 concentrat ion ( i n  d/m - $1 ) i s  converted t o  microcuries  p e r  

cubic cent imeter  ( w C i / c m  ). The t o t a l  volume of a i r  discharged 

during the  month i s  found by mul t ip ly ing  t h e  exhaust r a t e  (M /hr)  
3 by the  t o t a l  hours i n  the  sampling per iod.  This t o t a l  ( in  cm ) 

i s  then m u l t i p l i e d  by the  average ( i n  p C i / c m  ) t o  f i n d  t h e  amount 

of a c t i v i t y  exhausted and i s  reported as microcuries  @Ci). 

3 

3 

3 

A ques t ion  f r equen t ly  asked i s  what i s  the  permissible  amount 

t h a t  can be r e l eased  from t h e  CMR BLDG. s t a c k s .  A t  p r e sen t ,  t h e r e  

i s  no f ixed  number, although i f  a s t a c k  exceeds by 5,000 t imes the  

value l i s t e d  i n  Annex I ,  Table I1 of AEC Hanual Chapter 0524 f o r  

unoccupied areas, when averaged over a 24 hour per iod,  t h e  cond i t ion  

would r e q u i r e  t h a t  n o t i f i c a t i o n  be made t o  t h e  AEC immediately. For  

example, t h e  value f o r  unoccupied areas f o r  238Pu as l i s t e d  i n  0524, 

i s  7 x microcuries  pe r  cubic  cen t ime te r .  5,000 t i m e s  t h i s  
3 equals  3.5 x 

We are requested by the AEC i n  s e v e r a l  r e c e n t  d i r e c t i v e s  t o  a t tempt  

t o  reduce s t a c k  emission t o  t h e  lowest p o s s i b l e  l e v e l .  I would 

suggest t h a t  t he  goa l  might be t h a t  t h e  one l i s t e d  f o r  238Pu i n  

unoccupied areas (7 x 10 p C i / c m  ). 

microcuries  pe r  cubic  cent imeter  o r  777 d/m - M . 

- 14 3 

JE/skv 

Di s t r ibu t ion :  Dean Neyer, H-1 
Mr. Ashley, CXB-1 
M r .  Xetz, CNE3-1 
Mr. Phelps,  CHB-1 
Mr. Waterbury, CXB-1 
Mr. Holley, CNC-2 
Mr . S u l l i v a n ,  CNC-4 - 
Mr . Schonf e l d ,  CHB-5 
Mr. Carmen, CMB-7 
Mr. Bard, Cm-8 
Nr. Gibney, CNB-13 
M r .  Schu l t e ,  CNB-I4 
F i l e  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 
: Dean D.  Xeyer, Group Leader, H-1 DATE: February 7 ,  1972 TO 

... . -. 

FROM I Carl Buckland, Leader, General  ? ioni tor ing Sec t ion ,  H-1  

SUBJECT: REDUCTION IW STACK EFFLUENT FOR 1971 OVER 1970 

SYMBOL: H-l 

I n  1971, 1 4  s t a c k s  discharged less pCi than  i n  1970. Of t h e s e  14 ,  
inproveiient i n  one may have been due t o  t h e  i n s t a l l a t i o n  of a double  
f i l t e r i n g  system and one from more f r equen t  f i l t e r  changes. 
of f ind ings  fo l lows:  

A d e t a i l  

Reduction i n  T o t a l  pCi Discharged 
1971 Over 1970 

Locat ion Cause 

TA-3-35 FE2 

FE3 

TA-3-66 FE8 

FE9. 

FElO 

FE13, 14, 15 

TA-3-141 FE6 

FE9 

FE-10 

TA-35-2 FE6 

FE8 

TA-48-1 FE15) 
FE16) 

FE37) 
FE38) 
FE39) 
FE40) 

FE45) 
FE46) 

No 

II 

11 

11 

11 

II 

II 

equip.  

11 

II 

II 

II 

I t  

II 

II 

added 

II 

I 1  

I t  

II 

II 

II 

II 

t o  improve 

I 1  II 

ll II 

II II 

II II 

ll .II 

II II 

II II 

I t  11 

I t  I 1  

Double f i l t e r i n g  s.ys t e n  i n s t a l l e d  

N o  equip.  added t o  improve 

Poss ib ly  due t o  f i l t e r s  be ing  
changed more f r equen t ly  

No equip.  added t o  inprove 

W@& 
CB : ed 
X c :  F i l e  (1971 Stack Report) 

- 

Car 1 Buckland 



UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO : Dean D. Xeyer, H-1  Group Leader DATE: February 7,  1972 r, 

FROM , Carl Br?ckland, Leader, Gener.al Xonitoring Sec t ion ,  H-1 

I n  reply t o  my reques t  t o  t h e  a p p r o p r i a t e  Xealth P h y s i c i s t s ,  t h e  
fol lowing concen t r a t ions  a t  t h e  f e n c e  l i n e s  w e r e  computed: (All f i v e  
s t a c k s  r epor t ed  maintained a n  average concen t r a t ion  i n  excess of t h e  
0524 non-occupational l i m i t  f o r  1971) 

Stack 
Concentrat ion a t  
S i t e  Boundary Fence 0524 L i m i t  

1 

TA-2-9 Zero* . pCi/cc 4x10" 

TX-46-16 (no FE I?) 4x10-' II 3x10- ' 
2x10- TA-33 (FE-6) <1x10-9 I t  

TA-35 (FE-11) 

TX-41 (FE-17) 

6x10-' I I  

1x10-' 1. I1  

2x10- 

2x10- 

*The average s t a c k  concen t r a t ion  f o r  1971was  a f a c t o r  of 3250 i n  
excess of t h e  0524 l i m i t  f o r  non-occupational. There i s  a d i l u t i o n  
f a c t o r  of 40,000 a t  t h e  o l d  t ra i le r  c o u r t  on D.P. road. 

did@& Carl Buckland 

CB : ed 

Xc :  Dale Xankins 
E l l e r y  Storm 
Roland J a l b  er t 
J5n Lawrence 
Glenn Xeely 
Bob E l l i o t t  
Tony Xontoya 
T.H. Garcia 
Don Gibbons 
1971 Stack File 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 

TO : Dean Meyer, H-1 DATE: February 8, 1972 

' R. Woods 

Tritium release into the atmosphere from P-9 during 1971 
I 

SYMBOL : p-g 

The total number of curies of tritium lost to the atmosphere 
The stack from from tritium gas target failures was 8 3 . 6  curies. 

our vacuum system which handles the tritium gas used in the 
accelerators vented 10.3 curies into the atmosphere. 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO : Dean D, Meyer 

FROM : R. W. Drake 

SUBJECT: RADIOACTIVE MATERIAL RELEASED - 1971 

DATE: 15 February 1972 ,P 

/ I  
I/ 

SYMBOL: Gm 

This is the annual summary of radioactive material released 
by Gm (sometimes it has been limited to "gaseous"; I am including 
everything I know about) : 

For calendar 1971, D-38 fired in.shots: 

RWD:VW 

CC: File 



TO : Dean Meye 
Harry Jordan 

FROM : R. W. Drake 

LOS ALAMOS SCIENTIFIC LABORATOF 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM . 

SYMBOL: Gsa 

Our. r e p o r t s  of Tr i t ium expended i n  'Play 1971, and t h e r e f o r e  
f o r  a11 of 1971, must be cor rec ted  (a second t i m e )  because of a 
mistake by Gm-11 in t h e i r  r epor t .  

The Hay 1971 T r i t i u m t o t a l  w a s  262.0 cc STP 
and should now be 242.9 cc STP 

1,042. cc STP 
and should be 1,022.9 cc STP 

The ca lendar  1971 t o t a l  w a s  

I hope t h a t  t h e  books are closed now. Perhaps, i n  ar?y 
event ,  I sha l l  just keep them t h a t  way. 

RWD : vw 

CC: F i l e  



~ 
~ ~ 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAh!OS. NEW MEXICO 87544 
TELEPHONE: 

SYMBOL : 



P 

. ... .. . . .  - .  . . 



10s ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

L O 5  ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

SYMBOL : H-I-Cm 

REF : Memo, Meyer t o  Enders 4/7/72 

I n  r e p l y  t o  your r eques t  f o r  information on above s u b j e c t  s t a c k  
count,  t he  following answers t o  your ques t ions  are offered:  

1. The t o t a l  a c t i v i t y  r e l eased  from 2-FLEE-2 s t a c k  f o r  t h e  per iod 
:.' from 4:30 p.m., 3/24 t o  4 : 3 0  p.m. on 3/31/72 (168 hours) i s  

-3. . .' 

ca lcu la t ed  t o  be 829.4 microcuries .  
< \  

.. .. 2. The average concent t i o n  f o r  t h e  per iod i s  c a l c u l a t e d  t o  b,e . -?+.. 

I- 
' /  -~ , *: 

:c -2- 7, 6 ,.y 1 c; * .  / d k / / C . r  A/- !>,A>. 57.6. pCi/cc (t fo-'2T . I  ( .% 4.- : . y  
-:-t.:->.,.~. .;.-+:*,-Yz . =. .: A;=s...s; .% .... -j:J,*: 4 -L p>c 

3. According t o  Ron S t a f f o r d ,  HP, who count'ed the  I n t a k e  f i l t e r  
f o r  t h i s  pe r iod ,  t h e  major p o r t i o n  of t h e  a c t i v i t y  i s  bel ieved 
t o  be 238Pu. 

4. The source of t h e  r e l e a s e  i s  bel ieved t o  be room 2112, Wing 
Two, CMR BLDG. 

5. The d a t e  t h a t  i t  i s  bel ieved t h e  release took p l ace  w a s  March 
30, 1972. 

6. The approximate t i m e  du ra t ion  w a s  from s i x  t o  e i g h t  hours.  

When Robert Geoffr ion changed the  f i l t e r  papers a t  4:30 p.m., on 
3/31, he checked the  f i l t e r s  w i t h  h i s  PAC-lA f o r  a lpha a c t i v i t y .  
ported t h a t  t h e  I n t a k e  f i l t e r  w a s  more than 1 m i l l i o n  counts pe r  minute 
and t h a t  t he  Exhaust f i l t e r  w a s  about 200 thousand counts p e r  minute. On 
4/3, Edna Marx w a s  warned t o  be very c a r e f u l  i n  a t tempting t o - c o u n t  t he  
f i l t e r s  and when she r epor t ed  t h a t  1/4 of t h e  I n t a k e  f i l t e r  jammed the 
f i l t e r  paper counter ,  we requested Ron S t a f f o r d  t o  a t tempt  a count w i th  
t h e  HP counter  a t  t he  Adm. BLDG. 

H e  re- 

Also, on 4/3/72, Robert Geoffrion and myself s t a r t e d  a n  i n v e s t i g a t i o n  
f o r  poss ib l e  causes f o r  t he  high count and found what we b e l i e v e  t o  have 
been t h e  source. 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

TO : Dean Meyer, Group Leader, H-1 2' DATE: April 11, 1972 

On 3/30/72, in room 2112, Wing Two, Mrs. Mueller, CMB-5, was busy, 
almost all day, preparing 238Pu samples for shipment to recovery at DP 
West. She stated that one sample appeared to have "dusted" during the 
preparation. 
of samples were prepared this time. 
prepare a statement describing the work she did on this date. 

The operation is routine but a heavier than normal amount 
I have requested Krs. Mueller to 

I would suggest that when we receive her statement, we request 
a meeting with CMB-5 in order to see if anything could be done to help 
avoid furture repetition of the event. 

JE/skv 

xc: File 
Mr. Schonfeld, CMB-5 
Robert Geoffrion, H-1 
Ron Stafford, H-1 
H. Jordan ,  H - 8 ,  w/o a t t a c h s .  

Enclosures - Attachments 



~ 

LOS ALAFMOS SCiENTlFlG LAGORATORY 
IINI\'ERSI'i'Y 31: CALIFORNIA 

L3S ALALlOS. NEW MEXICO U 7 5 4 4  

E f f e c t i v e  OctoSer 2 ,  t h e  Wing 4 9  s t a c k  sampling procedure w a s  
r ev i sed  t o  a l low weekly sanp l ing  f o r  1-131 dur ing  per iods when f u e l  
c u t t i n g  o r  d i s s o l u t i o n  ope ra t ions  are n o t  being conducted and when t h e  
previous monthly r e l e a s e  was l e s s  than 10 m C i .  

This r educ t ion  i n  shmpling frequency w a s  thought a p p r o p r i a t e  a f t e r  
f i n d i n g  less than d e t e c t a b l e  q u a n t i c i e s  of 1-131 were r epor t ed  f o r  t h e  
t h r e e  rconth period from 6/5/72 t o  8130172. I t  w a s  recognized t h a t  t h i s  
w a s  a period when very l i t t l e  i r r a d i a t e d  f u e l  w a s  handled i n  t h e  c e l l s  
and the change will be i n  e f f e c t  u n t i l  s i g n i f i c a n t  1-131 r e s u l t s  are 
observed. 3-1 personnel  i n  the  wing have been i n s t r u c t e d  t o  change t h e  
samples d a i l y  during pe r iods  where c u t t i n g  o r  d i s s o l u t i o n  ope ra t ions  
a re  being conducted. Da i ly  sarnples w i l l  a l s o  be taken i n  t h e  event 
monthly release rates  exceed 10 m i l l i c u r i e s ,  the approximate q u a n t i t y  
r e l e a s e d  f o r  a s t a c k  concen t r a t ion  equal  t o  t h a t  s p e c i f i e d  by the  AEC 
f o r  u n r e s t r i c t e d  areas. 

Some a d d i t i o n a l  e r r o r  w i l l  be introduced i n t o  the  r e s u l t s  due L:o 
c h i s  change s i n c e ,  i t  w i l l  Se necessary t o  a s s u m e  f o r  decay c a l c u i a c i o n  
purposes t h a t  t h e  r e l e a s e  occurred on Wednesday, when i t  may have oc- 
cu r red  two days p r i o r  o r  hence. Since a r e l e a s e  on Xonday w i l l  be under 
es t imated byk25% due t o  t h e  8 day h a l f - l i f e  of 1-131 and a release on 
F r iday  w i l i  be over  es t imated by est imated by/-25%, t h i s  should no t  be 
a s e r i o u s  problex i n  e s t i m a t i n g  r e l e a s e  q u a n t i t i e s  due t o  the averaging 
e f f e c t  . 

I f e e l  t h i s  r e l a x a t i o n  i n  ssinpling i s  j u s t i f i e d  s i n c e  i t  does n o t  
jeopardize our a b i l i t y  t o  measure I-131 releases 2nd r e s u l t s  i n  a 
savings i n  m a t e r i a l  and manpower. I f  t h e r e  are  o b j e c t i o n s  t o  t h e  change 
I would be w i l l i n g  t o  d i s c u s s  the= a t  your c o n v ~ n i e n c e .  

\.. 
h 

A l l e n  \-Talentins 

A?/skv 

xc: D.  Xeyer 
J. Schu l~ te  
F i l e  



..-VI rX-I-I-4 -.VILI.III I- -Lzw,,r-, ,yn I ~~~~ ~ ~~~~ ~~ ~~~~ 

UNIVERSITY O F  C A L I F O R N I A  
LOS ALAMOS. NEWJ 

TELEPHONE: 

OFFICE MEMORANDUM . .  

TO : Dean X e y e r ,  G r o u p  L e a d e r ,  H - 1  J z n u a r y  8 ,  1 9 7 3  

FROM : A l l e n  V a l e n t i n e ,  L e a d e r ,  CKR BLDS.  M o n i t o r i n g  S e c t i o n ,  H-1 

SUBJECT 1 9 7 2  AIRBORNE RADIOACTIVE E F F L U S T  R E P O R T  

SYMBOL : H-l-CyR 

F i n d  s e n i - a n n u a l  a n d  a n n u a l  CXR B L D G .  a i r b o r n e  e f f l u e n t  
s u n i n a r i e s  f o r  1 9 7 2  a t t a c h e d  a l o n g  w i t h  c o m p l e t e d  A E C  f o r m s  
789X a n d  7 8 9 B .  

P l e a s e  c o n t a c t  m e  i f  y o u  h a v e  q u e s t i o n s  o r  n e e d  m o r e  
i n f o r m a t i o n .  

A l l e n  V a l e n t i n e  

xc: R .  D .  B a k e r ,  CMB-DO (w/o AEC F o r m s )  
F i l e  
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LOS ALAMOS SCIENTIFIC LABORATOR' 
UNIVERSITY OF CAi iFORKlA 

LO9 ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Grouy Leader, H - 1  

FROM : Wilbur Workmn, Health P h y s i c i s t ,  H-1 I 

S t a r t i n g  the  f i rs t  of J u l y  1971, a l l  t he  s t ack  air  s aq le s  will be 

counted twice. 

on Friday and Hondays. The first count w i l l  be f o r  a t roub le  check and 

t h e  second count w i l l  be t h e  recorded e f f l u e n t  release nunber. Some of  

t h e  s t a c k  samples are p u l l e d  on Friday and t h e  o the r s  on Mor?day, so t h e  - 

They w i l l  be counted on Monday ar.d T u e s a y  and recounted 

recount w i l l  be a seven day l a p s e  time i n  each case.  

A t  D.P. East a l l  a i r  s aq le s  (both room air  and s t ack )  w i l l  be p u l l e d  

Friday af ternoon,  counted Monday rrarning and recounted on Friday. The 

Monday count i s  a. t r o u b l e  check and t h e  Friday count i s  f o r  record purposes. 

The room air  f i l t e rs  w i l l  also be recountet! because the  Zirconium build-up 

on t h e  f i l t e rs  disappears  after one week and a t r u e  count can be obtained.  

WLW/ln 

Xc: Dorothy Henderson, H - l  

Lablar Johnson, H-1 

&&LA&-- 
Wilbur Worknan, H-1 
Sectfon Leader, DP S i t e s  
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TO 

FROM : 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTI@C LABORATOR' 
UNIVERSITY OF CALIFORNIA 

LO9 ALAMOS. NEW MEXICO 07S44 

OFFICE MEMORANDUM 

W. J.  Maraman, Group Leader ,  CNB-11 DATE: AUg. 1 4 ,  1 9 7 0  
A 

F u r t h e r  a n a l y s e s  of t h e  p rocess  exhaus t  a c t i v i t y  i s  shown 
i n  t h e  a t t a c h e d  t a b l e .  These d a t a  show J o e  Leary t o  be 
q u i t e  correct i n  p o i n t i n g  o u t  t h a t  i n  g e n e r a l  t h e  m a s s  
f r a c t i o n  of 2 3 9 P u  i n  t h e  e f f l u e n t  i s  much l a r g e r  t h a n  t h a t  
o f  3ePU. 

FA e v a l u a t i o n  of t h e  i n - l i n e  f i l t r a t i o n  systems i n  a l l  t h e  
plutonium hand l ing  a r e a s  would appear  t o  be worthwhile.  
S ince  t h e  m a s s  f r a c t i o n  of 2 3 9 P u  i n  t h e  exhaus t  a i r  i s  
l a r g e  compared t o  3 a P ~ ,  p o s s i b l e  d e f e c t i v e  f i l t e r s  o r  
u n f i l t e r e d  39Pu o p e r a t i o n s  cou ld  be c o r r e c t e d .  The re- 
lease of  r a d i o a c t i v e  m a t e r i a l  t o  t h e  uncon t ro l l ed  environ-  
ment h a s  long  been measured and c o n t r o l  levels imposed on 
t h e  b a s i s  of a c t i v i t y  u n i t s .  With t h e  i n c r e a s i n g  emphasis 
on minimizing environmental  p o l l u t i o n  as an added p r e s s u r e ,  
t h e  b e s t  ava i lab le  containment e n g i n e e r i n g  ought t o  be 
a p p l i e d .  Because t h e  a c t i v i t y  i n  t h e  e f f l u e n t  i s  l a r g e l y  
due t o  'Pu, a review of t h e  38Pu hand l ing  a r e a s  p rocess  
exhaus t  systems t o  a s s u r e  t h a t  e x i s t i n g  f i l t e rs  are 
f u n c t i o n i n g  a t  an optimum l eve l ,  t o  t h e  b e s t  of ou r  
a b i l i t y  t o  
warran ted .  

Xc: J. A. 
D .  D. 
J. N. 
W .  F .  
R. N .  

check them, o r ,  perhaps ,  t o  add f i l t r a t i o n  i s  

Le  a r y  , CMB- 11 
Meyer, H-1 J 
P .  Lawrence, H - 1  
R o m e r o ,  H - 1  
M i t c h e l l ,  H-5  
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1 

Sample 
( d a t e )  

7/22 

7/2 3 

7/2 4 

7/2 7 

7/2 8 

8/3 

8/4 

8/5 

8/6 

7/22 

7/2 3 

7/2 7 

7 /2  8 

8/3 

8/4 

8/5 

8/6 

DP-WEST PROCESS EXHAUST - BUILDING 146  
INTAKE SAYPLES 

T o t a l  
E s t i m a t e d  

a 
Activity On A c t i v i t y  F r a c t i o n  Mass F rac t ion  Sample 

( d i  s/min ) 38Pu 239Pu 38Pu 239Pu 

8-Hour S a m p l e s -  C o l l e c t e d  8:30 a .m.  t o  4:30 p .m.  

138 ,184  

40 4,306 

124,292 

393,542 

95 ,194 

141 ,406  

6 ,896 

4,674 

125 ,516  

0 .93  

b 
0 . 9 4  

b 

0.82  

0 .46  

0 . 5 7  

0 . 8 3  

0 . 1 4  

0.07 

b 
0.06 

b 
0 .18  

0 .54  

0 .43  

0 .17  

0.86 

0 . 0 5  

b 
0.06  

b 

0.02 

0 .004  

0 .0,06 

0 . 0 2  

0 .0007 

16-Hour S a m p l e s  C o l l e c t e d  4:30 p - m .  

79 I 710 b b 
b 
b 

0 .18  84,892 0 .82  

109 ,846  5 b 
5 I 3 1 4  0 . 6 5  0.35 

1 4 , 6 2 4  0 . 8 1  0.19 

17,498 b b 

to 8 : 3 0 .  

b 

b 
b 

0 . 0 2  

b 

0 . 0 1  

0 . 0 2  

b 

0 .95  

b 
0 .94  

b 

0 .98  

0 .996 

0.994 

0 .98  

0 .9993  

a.m. 

b 
b 
b 

0 .98  

b 

0.99 

0 .98  

b 
a 2 3 8 P ~  ( 8 1 % ) ,  239Pu (17%), 240Pu ( 2 % )  = 1 4 . 2 3  C i / g  
239Pu = 0 .062  Ci/g 

(14 .23 /0 .062  2 3 0 )  

bAct iv i ty  f r a c t i o n  > O  . 99  a P ~ ;  proport ion of 'Pu n o t  d e t e r m i n e d  
due to poor count ing  s t a t i s t i c s .  



- 
LO3 A L A M O S  SC!ENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO : Dear! D. Meyer, G r o q  Leader, 3-1 

FROM : i4ili;ur L. Work-ran, E-1 

DATE: 1-19-72 

Approxirately 524 re2uct i .m iz  r a d i o a c t i v i t y  p a r t i c u l a t e  s t a c k  d ischarge  

took p l a c e  i n  1971 as c o q a r e d  t o  1973. This  vas due r a i n l y  t o  two t h i n g s :  

(1.) By c o m t i n g  t h e  s t a c k  f i l t e r s  tvice--once a f t e r  b e i r g  chznged and then  

a veek l a t e r ,  t o  allor-r t h e  n a t u r a l  a c t l v i t y  t o  decay of f .  

(2.) By ralricg g r e a t e r  e f f o r t s  t o  con ta i z  t n e  a c t i v i t y  a t  t h e  %love boxes. 

This  r equ i r ed  a cons idera3le  acour t  0;“ help  Tram t h e  o p e r a t i c g  groups 

ar.6 vas o’cviously q u i t e  success fc l .  

wLv/ 1 n! 

Xc : Yillim Maramn, CbB-11 
Me1 Shupe, C b B - 1 1  
Eot: Nance , CpUT4-11 
f i l e  

SectioL Leader, 3.2. S i t e  



TO 

FROM 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEJtICO 87544 
TELEPHONE: 

/-.. 
OFFICE MEMQRAND,UM 

: .  Dean D. Pij-er, G r c u p  Leader, 3-1 DATE: F Y & y  19, 1970 
/ 

SUBJECT : ' DISCHARGE; OF XADIOACTIVX MA'EBIAL R O H  STACXS 

Building 12, DIP West 

Building 150, DP Vest 

h i l d i n g  146, DP V e s t  

Eui lding 3, DP V e s t  
Pa in  S tack  

Building 3, D P  Vest 
I n c i n e r a t o r  Stack 

I3uilding 4 ,  DP Uest 

- 

Euilding 155, DP E B s t  

Jan. 2 - Feb. 2, 

II II  

11 It 

11 It 

It I1 

II ' 11 

11 I1 

1970 

I1 

It 

ri 

11 

It 

(I 

II 

3'H 
DISCMIICE (MICROCUF~IES) 

/ 
23 

1.2 j 

5 
.8.8 x 10 

W i l l i z m  F. Ronero, 3-1 
S e c t i o n  Leader, DP Si te  

T i l e  



. _ _ .  -- LO5 A'LAMOS SCIENTlFC LABORATORY 
uIUIVERSITY O F  C A L I F O R N I A  

LO5 ALAMOS.  MEW M U I C O  87544 

OFFICE 
TO : Cear. D. Me.ver, Group Leader, 

LOCATION Or' STACK 
~ ~ ~~ ~ 

Bui ld ing  12, DP West 

Bui iding 150 DP West 

BLiild',r.g 1116, DP West 

BBuildiKg 3, DP West 
Fair. S tack  

Ba i ld ing  3, DP West 
I n c  l n e r a t o r  Stack 

Bu i ld ing  4 ,  DP West 

Bui ld ing  155, DP E a s t  

TELEPHONE: 

MEMORANDUM 
H- 1 D A T E : & ~ C ~  3, 1370 

/-- 

W I T R I A L  F8OM STACKS 

UWLIXG PERIOD 

Feb. 2 - March 2, 1370 

1 1  I t  I 1  

11 I t  11 

I 1  I1 11 

II 11 11 

11 I t  11 

I1 1 1  I t  

Bui ld ing  5 ,  fioon 513, DP West I t  

(Radioact ive Gas) 

ll 

Bui ld icg  5, Room 513, DP West I' II I 1  

(Pu-239) 

DISCIWRGE (3lICROCURIES) 

188.9 

1.2 

67.6 

39.7 

2 . 8  

10.8 

3.5 

1.b4 x 10 6 

0.1 

WillLan F. iloxero, H-1 
Sec t ion  Leader, DP S i t e  f 

m: la 
XC: W i l l i a m  Narazan, C!HB 11 

f i l e  



-0 

11 

rr l l  

l l  I 1  

I: 11 

II 

11 

I1  

I 

, 
11 I I  



TO 

FROM : 

SUSJECT : 

SYMBOL : 

c. . -ma---- 
TELEPHONE: I- ~ - -  _ _ _  . I-___ .__ -- ----- -~ - ' --- 

OFFECE MEMORANDUM 
!ILlr y 

(G2 

Dean D. Meyer, Group Leader, H-1 6, 1970 

W i l l i a m  F. Romero, H - 1  

DISCHARGE OF RADIOACTIVE MATERIAL FROM STACKS 

H-1  DP 

LOCATION O F  STACK SAMPLING PERIOD DISCHARGE (MICROCURlES 1 
Building 12 ,  DP West 7-y. '-- A p r i l  1, - May 4, 1970 283.4 - xv 

3 L 5y &b 

Bui ld ing  3, DP West 
Main Stack 5,4, 3 ,t 

Bui ld ing  3, DP West 
I n c i n e r a t o r  Stack 

Building 4, DP West 
Main Stack 

Building 155, DP E a s t  

Bui lding 5, Room 513 Dp West 
(Radioact ive -6) 

Building 5, Room 513 DP West 
(Pu-239) 

11 I I  11 

II 

11 

I I  

I t  I 1  

11 1 1  

2 3  3- 
119.1 - i/ 

r 3  >- 
0.25  I/ 

-L J 3 
6.1 G 

A p r i l  1, - May 4, 1970 0 .Ob 

, 

/ /'& /A%%- 
W i l l i a m  F. Ronero, H-1 
Sect ion  Leader, DP S i t e  i 

WFR: l m  
XC: W i l l i a m  Maraman, CMB 11 

f i l e  



y-< +A q +,. 2 
LOS ALAMOS SCIENTIFIC LABORATORY .?J * p.*‘$ $1 

a:  i( “.-r.i&ina 
.. . . 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87544 

.-i7 f j -  ? 2  

TELEPHONE: 

FROM : :+illiza 2. ?anen ,  3-1 

-12 1.83 I 10 
_- 

i?. j4 
3 .  I 
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LO§ ALAMOS SClENYIF:C LABO2ATQWY 
UNIVERSITY OF' CALIFORNIA 

40s ALAMOS. NEW MEXICO e9544 

SUBJECT: T release into the atmosphere from P-9 during 1972 2 

The total number of curies of tritium lost to the atmosphere 
The stack from from tritium gas target failures was 30.5 curies. 

our vacuum system which handles the tritium gas used in the 
accelerators vented 17.8 curies into the atmosphere. 

R. Woods 

RW/nb 

cc: Roland Jalbert, H-1 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader, E-1 DATE: Apr i l  10 ,  1972  

FROM I C a r l  Buckland, Leader, General Monitoring Sec t ion ,  H - 1  , 

SUBJECT: A-1 I O N  SOURCE TRITIEM RELEASE O F  21//72 AT TA-35-27 G k  

SYMBOL : H-1 

I n  answer t o  your Apr i l  7 ,  1972 memorandum e n t i t l e d  “Release’ of 
Radioactive X a t e r i a l ”  - 

1. Question - How much t r i t i u m  d i d  t h e  tube  conta in  when sea l ed?  
Answer - 1 9  C i  

2. Question - Estimate  of how much of t h e  t o t a l  w a s  r e l eased .  
Answer - 19 C i  (assumed) 

3 .  Quest ion  - Where d id  t h e  r e l e a s e d  m a t e r i a l  go? 
Answer - Believe t h a t  it went up t h e  l a r g e  exhaust v e n t i l a t i o n  

duc t  o r  small  hood exhaust .  

4. Question - Did anyone show uptake of t r i t i u m  which n i g h t  have 

Answer - N o  
come from t h i s  r e l e a s e ?  

Comment - N o  t r i t i u m  r e l e a s e  was ever  de t ec t ed  by a Flodel 101 o r  
Tr i ton  when t h e  loss  of vacuum was noted.  

C a r l  Buckland 

CB : ed 

Xc: Dick S i e b e l i s t  (Please a t t a c h  t h i s  copy 
t o  your log book e n t r y  
on t i e  s u b j e c t )  

F i l e  



OFFICE MEMORANDUM 
: Dean D. Meyer, Group Leader, H-1  DATE: A s r i l  13,  1972 TO 

FROM C a r l  Buckland, Leader, General Nonitor ing Sec t ion ,  H-1 

SUBJECT: ADDENDUM TO 4/10/72 YE~~GWINDUM "A-1 ION SOURCE TRITIUN ELEASE 
O F  2/1/72 AT TA-35-27 

S Y M B O L :  3-1 

I n  answer t o  your 4/11/72 ques t ion ,  " I f  m a t e r i a l  went ou t  l a r g e  exhaust 
duct  o r  small  hood, what w a s  t h e  average concentrat ion y C i / m l  over  a 
24-hour period?" 

I asked Vanner t o  attempt a determinat ion.  F i r s t  of a l l ,  he found t h a t  
t h e  probable f r e e  tritium gas was much less than 19 C i .  The neutron 
generator  had t r i t i u m  adsorbed onto t h e  t i t an ium coated inne r  wa l l s .  
Free tritium gas i s  r e l eased  and f i l l s  t h e  tube under vacuum only during 
t h e  hea t  nade a s  vol tage  i s  appl ied .  Theore t i ca l ly ,  a l l  t h e  t r i t i u m  
r e t u r n s  t o  t h e  t i tanium when t h e  vo l t age  i s  shu t  o f f .  I t  was dur ing  
t h e  zero hea t  made t h a t  t h e  tube l o s t  i t s  vacuum. From p res su re  readings 
observed during t h e  hea t  made and zero  h e a t  made, A-1 be l i eves  t h a t  only 
a maximum of 10% of t h e  19 C i  or  1 .9  C i  could have been f r e e  f o r  release 
during t h e  zero hea t  made. 

Regardless of t h e  o p t i m i s t i c  p r o b a b i l i t y  above, it was a s s h e d  t h a t  a l l  
19 C i  were re leased  t o  t h e  room and t h a t  90% of t h e  a c t i v i t y  went o u t  
t h e  main v e n t i l a t i o n  exhaust and 10% out  through t h e  hood. 

The average concentrat ion f o r  a 24-hour day, based on a 1 9  C i  release, 
w a s  7 . 1 ~ 1 0 - ~  p C i / m l  or  less than 400 t i m e s  t h e  non-occupational yea r ly  
average of 2x10-7. 

CB : ed 

X c :  Dick S i e b e l i s t  (p lease  a t t a c h  t h i s  copy 
t o  your log  book e n t r y  
on t h e  s u b j e c t )  

Vanner Holmes 
F i l e  



QFFlCE MEMORANDUM 
TO : Dean D. &!eyer, Group Leader,  2-1 DATE: February 1, 1973 

SUBJECT: DISCHAXGE OF 'H AXD 85Kr FROM MASS SPECTRO.XETEX THROUGH VACUUM PUMP 
AT TA-9-32 FOR 1972 

S Y M B O L :  H-1 

WX-2 r epor t ed  an es t imated  t o t a l  r e l e a s e  of 20 C i  of t r i t i u m  and -15  C i  
85Kr during 1972 from t h e  s u b j e c t  bu i ld ing .  
through t h e  exhaust, t h e r e f o r e  it i s  impossible  t o  determine t h e  average 
concent ra t ion  i n  pCi/cc. 

There is  no flow rate  

J i m  Lawrence suggested t h a t  t h e  vacuum exhaust  l i n e s  be routed  t o  an 
exhaust  l i n e  t h a t  can be monitored. Vanner i s  of t h e  opin ion  t h a t  no 
such exhaust  e x i s t s  i n  t h e  b u i l d i n g .  
o t h e r  way on t h i s  one. A f t e r  a l l ,  it i s  only  -8% of t h e  t o t a l  tritium 
discharged from TA-35 dur ing  1972. 
determinat ion a t  TA-35 alone (every month). 

I would sugges t  you j u s t  look t h e  

W e  could be off t h a t  much i n  our  

CB: ed 

X c  : J i m  Lawrence 
Leo Chelius 
F i l e  

I 



LO5 ALAMOS SCIENTIFIC LABORATOR) 
UNIVERSITY OF CALIFORNIA 

LO3 ALAMOS. NEW MEXICO 87544 

SUBJECT: 1 3X-e and 3 5 X e  =LEASED FRON THE OiXZGA STACK 

S Y M B O L  : H-1 

To determine t h e  o u t p u t  of t h e  3Xe and 3 5 X e  a c t i v i t i e s  
froin t h e  O m e g a  S t a c k ,  a series of s a x p l e s  were taken  f r o m  
t h e  s t a c k  on %arch 2 0  th rough March 2 9 ,  1 9 7 2 .  G e n e r a l l y ,  
two samples w e r e  t aken  each  morning and each a f t e r n o o n  
excep t  f o r  Sa turday  m d  Sunday, when none w e r e  t a k e n .  The 
Water B o i l e r  Reac tor  was o p e r a t e d  a t  25 kW a l l  day on 
Monday, March 2 0 .  

.- 
Merle Bunker of P-2 w i l l  de te rmine  t h e  Water B o i l e r  
o p i r a t i n g  power d u r i n g  t h i s  p e r i o d  and w i l l  d i v i d e  t h e  
c u r i e  o u t p u t  by t h e  power t o  o b t a i n  a c u r i e  o u t p u t  p e r  
k i l o w a t t  of o p e r a t i n g  power of t h e  r e a c t o r .  I n  t h e  f u t u r e ,  
Glenn Neely w i l l  determine t h e  o p e r a t i n g  power of t h e  reactor  
f o r  t h e  month and, app ly ing  t h e  aSove v a l u e ,  r e p o r t  t h e  
o u t g u t  of 133Xe and i 3 5 X e  f r o m  t h e  s t a c k  based on ti.12 
o p s r a t i o n  or' t h e  r e a c t o r .  The s t a c k  monitor  i s  n o t  s e n s i t i v e  
t o  t h e  80 k e V  ganma ray  f r o m  t h e  13Xe and t h e  35Xe 
a c t i v i t y .  i s  masked by t h e  '+ 'Ar  from t h e  OWR. 

/ XC: Dean F s y e r ,  H - 1  ; 

J o h ~  Y a m e l l ,  7 - 2  
Merle Bunker, 1 - 2  
C a r l  Buckland, ?I-1 
LaMar Johnson, 3 - 8  



March 1 9 7 2  

2 0  

2 1  

2 2  

2 3  

2 4  

2 7  

2 8  

29  

a . m .  
p . m .  

a . m .  
p . m .  

a.m. 
p . m .  

a . m .  
p .m. 

a . m .  
p . m .  

a . m .  
p . m .  

a . m .  
p .m. 

a . m .  
p .n .  

OUTPUT O F  THE WATER'BOILER =ACTO3 STACK 
AT THE TIME OF SAMPLING 

C o n c e n t r a t i o n  
1 3 3 &  

( u ~ i / c m 3 )  

- 
2.6 x 

1.4 x 10-5 
1.0 x 10'~ 

1.4 x 10-5 
2.0 x 10'~ 

1.6 x 10-5 
1 . 8  x 10-5 

4.5 x 10-5 
4.6 x 10-5 

3.4 x 10-5 

4.2 x 
3.0 x 1 0 - 5  

1.1 x 1 0 - 5  

8.8 X 

8.4  x 

- 
0 

1.1 x 10-6 
0 

3.5 x 10-6 
3.4 x 10-6 

5 . 9  x 10-6 
5.5 x 10-6 

6 . 3  x 
5.5 x 10-6 

2 .5  x 
a 

1.1 x 10-6 
1.2 x 10-5 

5 . 7  x 10-7 
a 

Output  Rate 
1 3 3 ~ e  1 35xe 

( C i / d a y )  ( C i / d a y  1 
- - 
0 .86  0 

0 . 4 5  0 . 0 3 6  
0 .35  0 

0 . 4 7  0 .12  
0 - 6 6  0 . 1 1  

0 .52  0 . 1 9  
0.59 0 . 1 8  

1.5 0 . 2 1  
1 . 6  0 . 1 8  

3.0 0 . 0 8 4  
1.1 0 

1 . 4  0 . 0 3 5  
1.0 0 . 0 4 0  

0 . 3 7  0 .019  
0 . 2 8  0 



Prior t o  the  fo l lcv ing  mezsures, t h e  c u r i e  oEtput t o  t h e  s t a c k  
was 9.6 curies/day. 

3-10-72 

1) 
of the reactor were s e a l e d  wlfn t ape  and p l a s t i c  shee t ing .  
t h e  a i r  flow into t h e  tnermal  column. 

2) 

Areas crow-d Tar t s  and expe r inen t s  OE t h e  t h e m a l  colxm side 
This reduced 

The b l eed - in -a i r  was valved t o  reduce t h e  41Ar f l o g  t o  t h e  s t ack .  

41 Afte r  t hese  meesures,l and 2 , the  A r  out2ut  was reduced t o  6.1 ci/aoy. 

3-13-72 

3) 
on tine coor. 
t i o n  was found. 

The t h e m a 1  column door w a s  p u l l e d  back and 2 gaske t  was i n s t a l l e d  
The maximuo. dose r a t e  was 100 mr/Hr. Xo alpha con tmina -  

Swipes of 1 mr/Hr  were anz lysed  a d  6oCo was found. 

2‘ 4) 

A f t e r  measures 3 & 4, t h e  output  of A r  is - .8 ci/day. 

The thermal  cokmn was plumbed t o  be purged cont inuous ly  wi th  C o  
1 

41 
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LOS ALAMOS SCIENTIFIC LA30RATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO a7544 

OFFICE MEMORANDUM 
TO : Dean D. Neyer, G r o q  Leader,  H - 1  DATE: January 26, 1973 

FROM : C a r l  Buckland, Leader, General  E0nitorir.g Sec t ion ,  2-1 
1 

SUBJECT: ESTII'IATED CONCENTRATIOY AT SITE BCUXDRY FENCES (1972) 

SYMBOL: H-1 

I n  r e p l y  t o  my r e q u e s t  t o  t h e  appropr i a t e  Health P h y s i c i s t s ,  t h e  
fol lowing concent ra t ions  a t  t h e  fence  l i n e s  were computed ( a l l  e leven  
s t a c k s  repor ted  maintained a n  average concent ra t ion  i n  excess o f  t h e  
0524 non-occupational l i m i t  f o r  uncont ro l led  areas i n  1972):  

S tack  

pCi/cc 0524 L i m i t  Fac tor  
Concentrat ion a t  i n  pCi/cc i n  I n  Excess 
S i t e  Boundry Fence E f f l u e n t  Uncontrolled A r e a  of 0524 

TA- 2- 9 * 1.33x10-' 1A 4x10-' Zero 

TA-2-9 * 1.3x10-' 3 ~ e  3x10- Z e r o  

TA-2-9 * 1 . 9 5 ~ 1 0 - ~ '  1 3 5 ~ e  1x10- Z e r o  

TA-35-2 FE-6 5. Ixl0-l 'PU 6xlO-l Z e r o  

4x10-' Z e r o  1 . 3 ~ 1 0 - ' ~  2 3 S U  TA-46-16 Tes t  Ce l l  4 

TA-48-1 FE-15, 16  1.0x10-16 239pu 6xlO-I Z e r o  
FE-45 , 46 1.0x10-18 239pu 6xlO-I Zero 

TA-43-1 FS-15 1. O X ~ O - ~  9Pu 6xlO-I Z ero 

53-33-86 €'E-6 2.8x10-' 3 H  2x10- Zero 

TA-35-2 FE-11 

TA-41-4 FE-17 

2 . 8 ~ 1 0 -  3H 2x10- 1 4  

2.ox10-1 3H 2x10- Zero 

Any qua l i fy ing  cond i t ions  _provided by t h e  H P S  are a t t ached  f o r  informa- 
t i o n .  I f e e l  t h a t  t h e  degree  of d i l u t i o n  i s  also inf luenced  by e i t h e r  
t k e  conselrvative o r  l i b e r a l  judgement of  t h e  HP. I t  is  no t  a s t r a i q h t  
forward ca l cu la t ion .  For example, it i s  d i f f i c u l t ,  i n  t h e  case of 

probably l i n e s  on a m q  someplace o r  a few fences  t h a t  s t i l l  e x i s t  b u t  
any member of t h e  p u b l i c  can d r i v e  h i s  personal  c a r  r i q h t  up t o  t h e  
base of t h i s  s t ack .  

r-7- L A  35-2 FE-11, t o  determine where t h e  s i t e  boundry begins .  There are 



T O  : Carl Buckland, H-1 

L O S  ALAMOS SCIENTIFIC L A S O R A T O R Y  
UNIVERSITY OF C A L I F O R N I A  

LOS ALAMOS. NE" MEXICO 87544 

--OFF ICE M EMORANDUM 
DPTE: January 17, 1973 

Reviewealiab Courisq 

The average concentration at the Omega-Site boundary-fence line for 
the Omega Stack during the year 1972 was zero. The stack height is 
150 ft and Eone of the gases from the stack reached the ground at the 
boundary-fence line. 

The concentration at the old trailer-court area is less than that ir, 
the stack by a factor of 40,000 to 60,000. The concentration at this 
area is the highest that, one would enc.ounter in the townsite. 

DEH : j wk 

-- 



T O  

FROM : 

SUBJECT : 

SYMBOL : 

LOS ALAMOS SCIENTIFIC L A B O R A T O R Y  
UNIVERSITY OF C A L I F O R N I A  

LO5 ALAMOS. NEW MEXICO 07554 

OFFICE MEMORANDUM 
Carl Buckland, H-1 Revisw3dlLab ZOdfixi DATE: January 26, 1973 

pb~:~:!y 

Ellery Storm, H-1 

CONCENTRATION AT SITE BObTJDILRY FENCE, TA-35 AiiD TA-46 

H-1 - 

This is in reply to your memo of January 16, 1973, requesting. 
estimates of the average concentration at the site boundary fence 
of TA-35 and TA-46 giving the stack emission and flow. 

Stack 
Emission Concentration 
Average at Site 

.- pci/cm3 Boundry 
Location (1972) Effluent (Ki/ml) 

TA-4 6- 16 
T.C. 4 1.0 x 10-11 235" 1.3 x 

TA- 3 5-2 
FE- 6 7.8 x 10-14 239Pu 5.1 x 10-15 

TA- 3 5- 2 
FE-11 1.8 x 10-5 3H 2.8 x 

ES:jwk 



TO 

FROM : 

S U S J E C T  

SYMaOL : 

LOS ALAMOS SCIENTIFIC UBORATOR'r  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NE'N MEXICO 87544 
TELEPHONE: - _  

4 
OFFICE MEMORANDUM 

i 7  Januzry 1973 

Y 

Eiolend J z l b e r t  

-. ---- - --. _. Caccent ra t ion  at S i t e  Eomdzry - 
-.__ -.._ . 

--._. 
. .. . . 

y., 
9-1 

'. -._ 
In r e p l y  t o  your rec_uest of 16 Canuarj  f o r  t h e  zverzge concentrztions', ,  
f o r  1972 a t  t h e  s i te  b o m d a r i e s  i n  zy a r e a s ,  I h2ve made t h e  c d c T d a -  "., 
t ioas based on t h e  f o l l o x i n g  a s s u q t i o n s :  '\ 

1. 1-11 r e l e a s e s  were in s t en taneous  (or t h e  s w  o f  instul te , - ,eous 
r e l e a s e s ) .  

2. Dilut ior ,  i n  t h e  s t a c k ,  d r e e e y  cops ide rzb le ,  was c o t  t aken  i n t o  
a c c o m t  . 

3. All r e l e e s e s  occurred  Cering u m t e b l e  weather c o n d i t i o n s .  The 
prevzlerrt cor ,di t ion r 3 u r 2 ~ g  t h e  dzytiae r e l e e s c s  i s  between n e u t r a l  
acd u s t a b l e .  

4. The wind v e l o c i t y  VES 1 E/SPC i n  t h e  d i r ec t io r ,  of t h e  closest 
bo-mdary (assured t o  be  10 P f r o 3  +,he stack i n  t h e  c a s e  of t h e  
ZL b u i l d i n g ) .  

Eech of tht zbove cor-ditions r e s u l t s  i n  a c o x e r v a t i v e l y  high e s t i c s t e  
of average a i r  concen t r a t ions .  Considering t h e  l o w  vzlues of t h e  
r e s l i l t s  , t h e s e  a s s m 3 t l o n s  , ;._=de t o  s t q l i f j -  t h e  c a l c d a t i o r s  , are  
f e l t  j u s t i f i e d .  

- 
S i t e  & S t x k  E f f l c e ~ t  Q u a n t i t y  ( y C i )  Distaiice t o  Bomdary S tack  €?eight C (1972) 



Scnetime i n  1971, Dean asked t ha t  I r e ~ z e s t  a l l  Xeal th  P h y s i c i s t s  having 
stacks ir, Eleir arsz of r e s 2 o n s i S i l i t y  that exceed t h e  C524 non-occEza- 
t i o n a l  lixits i n  1972, dete,mine by Zebrcary i ,  1373, t h e  average  concen- 
t r a t i o n  a t  t h e  s i t e  baur?Ery fence  1ir.e a f t e r  considcricg d i l u t i o n  ~5 
dissersal .  i f  you RZ& t h e  s t a c k  flcw ir. cZn, l e t  ne kr,ow. 

T-2-- 2 - 9 5 . 3 ~ 1 0 - ~  

I t  5 . 2 ~ 1 0 - ~  

I 7.8x10- 

TA-35-2 FE-6 7 .8~10-1  ' 

Fac to r  i n  
E x c i s s  of C524 

1325 

173 

78 

1 . 3  

2.5 

1 . 2  

1.6 

1.5 

170 

Ellery S tor-n 

I, II 



TO 

FROM : 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 
Dean D. Meyer, Group Leader, H - 1  DATE: January 17 ,  1973 

,/ - -4 

C a r l  Bucklard,  Leader, General Nonitor ing Sec t ion ,  H-1  

REDUCTION I N  STACK EFFLUEXT FOR 1972 CVER 1971 

H-1  

I n  1972, 1 7  s t a c k s  discharged less U C i  thm- i n  1971. A t  t h e  same 
t ime,  25 s t acks  showed an  i n c r e a s e  over 1971. There a r e  6 new i so topes  
and/or s t a c k s  added f o r  1972 t h a t  are n o t  included.  One s t a c k  i s  no longer  
sampled. A d e t a i l  of t h e  r educ t ions  found a r e  as fol lows:  

Reduction i n  T o t a l  pCi Discharged 
1972 Over 1971 

Lo c a t  ion  Reason 

TA-2-9 4 1 A r  ( f a c t o r  of 2.5) Purging of thermal  c o L m  wi th  C02 
d i s s l a c e s  Argon i n  incoming a i r ,  
thereby  prevent ing  less Argon t o  be 
a c t i v a t e d .  

TA-3-66 FE-9 
FE-24 
FE-26,27 

Change i n  work load 

TA-3-102 (No FE#) New f i l t e r  bags and work load 

TA-3-141 FE-9 ChanGe i n  work load  

TA-35-2 FE-2 Glove boxes removed 

TA-41-4 FE-17 Two Mass Spectrometers removed. L e s s  
work load.  

TA-46-16 TC I Less work load  

TA-50-1 F2-1 lower b e t a  
FE-2 I t  - Change i n  work load I I  

I ,  I, FE-3 

TA-48-1 FE-11,12,13 l o w e r  b e t a  
Less work load  FE-51 lower b e t a  

TA-33-86 FE-6 

TA-35-2 FE-11 

TA-41-4 ?E-17 



t 

I 
i 

i 

2 3 j U  

2 3 5 u  

2 3 a U  

2 3 5 u  2 3 a G  
I 

2 3 S U  

2 3 a U  

"Th 

2-3 8" 

2 3 S U  2 3 e G  

2 3 a U  

2 3 E U  

I 

2 3 a U  

3 9Pu 

3 9Pu 

9Pu 

2 3 9pu 

PU 2 3 9  

23aP,,, 2 3 9 ,  2 3 s u  ru I 

2 3 5 u  

2 3 S U  

2 3 5 . .  u 

i 3 5 ?  

2 3 5 "  

.. 

dxlo-' 

4x10- ' 
3x10-I 

4x10-' 3x10-" 

4x10-l2 

3x10-' 

1x10-1 

3x10-' 

4xlC-' 

1325 
173 . 

78 
OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

1.3 

OK 

Gic 

CK 

OK 

ox 

2.5 

Cii  

0% 



LOS ALAMOS SCIENTIFIC LASORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO E7544 

Please  xote i tem 5 ,  recormendation HP-72-5, of t h e  at-tached inezorandm 
f r o n  Dean. Once you r e c e i v e  and l e a r n  ho:~ t o  ope ra t e  the f lox  r a t e  
measuring d i v i c e s ,  Flease neasure  azd record  t h e  flow r a t s s  or. a l l  
s t a c k s  ( t h a t  a r e  physically and nechan ica l ly  possible t o  wLeasure) t h a t  
t h e  E-1 General Konitoi-ing Sec t ion  i s  r e s g a n s i b l e  f o r  ~ o n i t o r i n g ,  an2 
r e p e a t  a t  6-month i n t e r v a l s .  I need t h e  nunbe-rs to c o n f i m  o r  c o r r e c t  
t h e  curzent  cf?. Yalues used f o r  c a l c u l a t i n g  t h e  totai 1;Ci d l s c h a r s e .  

t r i t i u m  s t a c k s .  
r- I-ony Xontoya, Tony Garcia  and Don C-ibbsrx need the  nsxhers  f o r  t h e  

The l o c a t i o n  and FE n w b e r s  of t h e  44 s t a c k s  or  f eede r s  t h a t  -;;e monitor 
can be Eoun? m t h e  t h r e e  page i;l.zrch 1372 s t a c k  re_nor-t a t t ached .  Sone 
of t h e  Tr?-46 stack f lovs may have t o  be csrifirxsZ by kyc?rzgen flow r a t e  
c a l c u l a t i o n s .  I have all of t h e  currer , t  cfm f l o w  r a t e s ,  i f  you wznt 
them, w i t h  t h e  _ ~ o s s i h l e  except ion  of t h e  t r i t im stacks v ~ i c : ?  you O-Y 

Con ZEC! t h e  tvo Tonys have. Ray Pederso? w i l l  also need tho  r ' lo;~ r a t e  
f o r  the "ic , i r .~let"  exlzaixt. I Z a n ' t  t h ink  it has eyex been measured.. 

CB : ed 



TA-2-9 41Ar 
1 3jXe 

35Xe 7.8~10-~ 
3.9x10-’ 

TA-3-35 FE-1 7.3~10- ’ 
FE- 2 - 1.0~10-~~ 

TA-3-66 ?E-8 4.0~10- 

FE-9 1.8x10-” 

FE- 10 5.1~10-l~ 

FE-13,14,15 1.3~10-’ 

FE- 2 4 

FE-26,2 7 

TA-3-102 (No FE# 
Main Stack) 

TA-3-141 FE-6 

FE- 9 

FE-10 

TA-35-2 FE-2 

€E-3 

FE-6 

FE-7 

FE-8 

TA-41-4 FE-17 

TA-46-1 FE-11 Em 8 

TA-46-16 (KO FES) 
TC I 

TC IV 

TA-46-31 FE-35 

FE-37 

6x10-’ 

2. 1x10-1 

2. 7x10-’ 

1. 7x10-1 

1. 7x10-1 

3.8~10-’ 

~ 2 ~ 1 0 - l ~  

3. 8x10-1 

7.8~10-l~ 

3.1~10-~“ 

5.8x10-’ 

1. cx10-12 

1. cxlo-ll 

14 1.5x10- 

5.2~10-’ 

6. Cxlo2 
6.4~10~ 
7. 3x107 
4.0~10 

8.99 

17.60 

15.30 1 ~ g  

28.76 pcj 
3.44 mg 

3.32~10- 1-19 

128.56 mg 

251.68 mg 

160 - 04 233.66 grams 

121.36 1.74 gra;ns 177.19 grms 
(as 235) (as 238) 

15.11 216.07 rig 

76.11 

23.09 

6.75 

111.12  graiis 

211.74 gram, 

9.86 grams 

(as 235) (as 238) 
91.24 g r m s  62.49 893.61 xj 

3.82 5.58 g r m s  

4.65 

14.59 

2.45 

9.25 

4.66 

1.13 

0.25 

10.71 

1.58 

6.79 grams 

21.30 grams 

34.37 pg 

129.78 pg 

65.38 pg 

i5.a~ pg 

-3.51 1-19 
(as 238) (as 239) (as 235) 
.62 pg 150.26,ig 153.15rng 

22.59 ag 

8.64 123.55 ncj 

101.62 

c .  56 

1.55 

1.45 crams 

8.01 mq 

22.13 Rcj 



- 2- 1/19/73 

T o t a l  pCi Discharged 
Alpha LOC a t  i o  r! 

TA-50-1 
FE- 1 

FE-2 

FE-3 

B e t a  B e t a  - S e t a  - 

*9.47xlf 

*. 914 u c  

*5.94XlC 

*. 015 pic 

*.166 pg 

A.012 pg 

*. 269 Ug 

" 1 . 2 5 ~ 1 0  

3.6x10-' Ir 1.8x10-' 11.38 

1 . 3 ~ 1 0 - 1  14.30 

7 .7~10- '  2.35 

57.76 159.66 2s 

83.79 200.63 pg 

---___ - 

2 . 1 ~ 1 0 -  

4.3xlO-' 4.23 32.97 pcj 

TA-48-1 1 Stack 
FE-11, 12 ,  13  9 . 5 ~ 1 0 ' ~ ~  1.2x10- 7.63 90.68 109.11 mg 

1 Stack  
FE-15, 16 6 .9~10-1  

7.1x10-' ' 

1.4x10- ' * 45.42 1011.17 637.24 pg 

74.68 9.30 mg 
1 Stack  
FE-37, 38, 39, 40. 4. 7x10-1 0.55  

Alpha Wing Stack 
FE-45 ($1) 
FE-46 (82) 2 . 3 ~ 1 0 - l ~  ""68.21 1637.46 **956.99 pq 

0.76 2.25 yg 
1 

FX-51 1 .9~10"  0.16 

105Ru *For sake  of a Setter g / C i  va lue ,  t5e average of 1 0 3 Z ~ ~  and 
w a s  t aken  ( 1 . 6 4 ~ 1 0 - ~  g / C i ) .  
i s  s u b j e c t  t o  v a r i a t i o n ,  depending ab t h e i r  age. 
would have t o  be  analyzed for s p e c i f i c  conten t .  

The a c t u a l  weight of f i s s i o n  products  
A11 f i l t e r  sz2srs 

**Based on 239Pu. k l s o ,  a l l  239 c a l c u l a t e d  wi th  6 % Pu-240 content .  

TP.-4 3 - 1 
FS-15 

FE-24 

8 .8~10- '  4.52 

0.02 

63.42 pcj 

-281  pg 1 . 3 ~ 1 0 - ' ~  

T'A- 3 3- 8 6 
FZ- 6 2.. 1 3 ~ 1 0 ~  219.39 mg 

T4-35-2 
FZ-11 1.8x10-' 

3. O X ~ O - ~  

2.45xlG' 252.35 rn.; 

TA-41-4 
FZ-17 1. 08x138 1 1 . 1 2  ng 



OX 

OK 

OK 

6x1 0 - I  

6~10'~ 

2x1 0' 7 
170 

2x1 0- 7 
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TO . : 

FROM : 

SUBJECT : 

SYMBOL : 

It -,roul2 a l s o  c o t  be aZvis&le t o  bur;? u C e r  m i n y  ccnCitior,s. i - k i l e  it 
would be n i c e  tc cleanse Cae 3 a r t i c u l s t e  rdtter Pro13 t he  atzoaphere,  one 
coulC not Se c e r t a i n  t h e  r z i n o u t  vcuid bs confine5 t o  t%e burn 8rez. 
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TO 

FROM : 

S U B JECT: 

SYMBOL : 

Loc.3: 1211  

TA-2-9 

TA-3-35 

-_ 

TA-3-66 

TA-3- 102 

TA-3- 14 1 

TA-35-2 

TA-4 1 

TA-50- 1 

** TA-52 

LOS ALAMOS SCIENTIFIC umortaToR' 
UNIVERSITY OF CALIFORNIA 

LO9 ALAMOS. NEW MEXICO 8 7 S 4 4  

OFFiCE MEMORANDUM 
Dean D. Meyer, G r z i i p  Leader, H-1 DATE: March 3, 1970 

REVISED: A p r i l  15, 1970 
0--g$g 
k-7 I Car l  Buckland, Leader, General M o n i t o r i n g  Sect ion,  H-1 \ k a l z q b o  

DISCHARGE OF RADIOACTIVE MATERIAL FROK SAMPLED STACKS FOR JANUARY 1970 

H- 1 
- (H- l  GENERAL MONITORING SECTION AREAS ONLY) 

Average UCi icc  H i chest  UC i l c c  T o t a l  p C i  Exhausted 

FE- 1 

FE-2 

FE-3 

FE- 1 

FE-7 

FE-8 

FE-9 

FE- 10 

FE-13,14,15 

FE-24 

FE-25,26,27 

(No FE# bu t  
Main Stack) 2.6 x 3.1 x 10-l' 

FE-9 

FE- 10 

FE-2 

FE-3 

FE-6 

FE-7 

FE-8 

FE- 17 

1.2 1 0 - l ~  

7.8 1 0 - l ~  

1.5 x 

1 . i  x 1 P 4  

3.6 1 0 - l ~  

9.1 x 1 P 6  

2.0 1 ~ 4 *  

3.2 x 

5.2 x 1 0 - l ~  

1.5 x 1 0 - l ~  

4.7 x io-I" 
Z . Z . ~  1 0 - l ~  

1.2 x 1 0 - l ~  

7.2 io-15 

2.3 10P4 

7.0 1 0 - l ~  

12p,140,000. 

.8 

1 .1  

.5 
* 
* 
7.2 

38.6 
* 
* 
)c 

. +  

5.1 
* 
2.7 

2.5 

.3 

. 1 1  

e .  18 

.94 x lo-' 

.36 x 10-1 

.63 

FE- 1 

FE-2 

FE-3 

3.6 1 0 - l ~  1.4 1 0 - l ~  

3.6 x 5.2 1 0 - l ~  

2.7 1 0 - l ~  2.0 x lo-'" 

-;97 

2.02 

.14 
I 

234. 
-1  1 

2.366 x-10 -12 FE-3 9.725 x 10 

++-E lodine-131 



f 

TO: Dean D. Meyer, H-1 - 2- 

Average vC i / cc /s tack  
a 0 

FE-12 4.0 x 1.7 x 

FE- 13 I 
-x+ TA-48-1 FE-11 

3.2 x * TA-48-1 FE-15 8.1 10-i4 
FE- l i j  

TA-48-1 FE-37 

2.7 10-14 2.0 1 0 - l ~  

FE-40 

* N o t  sampled d u r i n g  January 1970. O r i g i n  of 

t h e  month. 

~~~ _= 
' i ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87544 

DATE: March 3, 1970 

REV I SED : A p r i l  15, 1970 

T o t a l  p C i  
H i ghest r,lC i /cc Exhausted 
U 0 U B 

1.4 x 4.7 x 2.67 11.59 

8.3 x lo-'= 2.4 x 4.68 188.00 

c 

L 

1.7 x 1.7 x lo-'" .43 3.17 

s tack e f f l u e n t  n o t  a c t i v a t e d  d u r i n g  

* Feeder l i n e s  leading t o  one stack;  hence t h e  combined t o t a l s  a r e  repo r ted  f o r  t h r e e  

s tacks from n i n e  feeder l i n e s .  

/- 
CB/tcb 

Xc: W i  I bur Workman, H-1 !.---- 
F i l e  t h r u  C. B lackwel l  &jC' - / 

Carl Buckland 
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MOIJ'I'HLY Wd'ORT ON STACK DISCHARGE I' 

(x 

FOR MONTH OF8 December 

FOR YEAR OPt 1971 
TOTAL $i. D I S C H M ~ L I  

-I 

2-i'ZPX-1 0 . 8 1  1.48 4 4 . 0  

a 2-1GiIX-2 1.21  2 .38  . , 88.8  

3-FIWX-1 0 . 0 1  0.04 0.7 

3 -~'JJ~*E -2 0.004 0 . 0 3  0 . 2  

11 -1'LiG -2 0.04 0.09 2 . 0  
\ 5 -1CLXx -1 0.002 0 .004 0 . 1  

5 -?mx -2 2.07 3 . 9 6  1 3 4 . 1  

7-1mix -1 0 . 8 1  1 3 . 0  31.8 

~ - F L I ~ X  -2 0.54 0 .72  24 .6  

I_ 

-- 
Stocks 
L.L -- 2 & 3, 1{@(GrOSS Alpha) 0.04 0.45 10 .8  

Stacks 
#1,2&3, I/?.?( Cross ~ ~ t a )  0.28  1 .35  76 .2  

I I 
I 





I i i l O l  

i 

I 

, 1 .  

I 
I 

I 

Location 

TA- 2- 9 

TA-3-35 
FE- 1 

FE- 2 

FE-3 

TA-3- 66 
FE- 8 

FE-9 

FE-10 

FE-13,14,15 

FE-24 

FE-26 , 27 

TA-3-102 (NO FEB 

TA-3-141 
FE-6 

FE-9 

FE-10 

TA- 3 5- 2 

- Main Stack) 

FE- 2 

FE- 3 

FE-6 

FE- 7 

FE-8 

TA-41 
%E-17 

q &  
Average p C i / C  

1. 3 x 1 ~ - 4 ,  2. 1x10-9 

5 .8~10"  

9 .0~10"  I, 

4 . 2 ~ 1 0 - ' ~  

3 .8~10"  ' 
1.9~10- ' '  

4 . 5 ~ 1 0 -  ' 
1. 2x10-1 

6 . 9 ~ 1 0 " ~  

2.3~10" 

1 .5~10- '  

1 .4~10"  

3.8~10" 

2.8~10- '  

TA-46-16 (NO FE#) 4.1~10" 

TA-46-31 
FE-36 Zero 

FE-37 . Zero 

January 2 4 ,  1972 

T o t a l  Discharpe by We 

38.24 pg, 2.2~10" pg 

7 
T o t a l  pCi Discharged 

41Ar  1.6x109, ''Rb 2 . 6 ~ 1 0 ~  

7.04 101 mg 

15.45 

.87 

148.92 

116.57 

13.66 

69.91 

26.30 

7.30 

355.51 

3.85 

221 mg 

12.44 mg 

217 g 

1667 mg as 235U, 170g 

195 mg 

102 g 

236 g 

10.66 g 

5084 mg as 235U, 519 

5.62 g -  . 

10.46 15.27 g 

10.71 15.64 g 

3.11 

1.08 

1.30 

50.38 pg 

17.50 vg 

21.06 pg 

1.71 27.70 pg 

.17 2.75 pg 

1.12 p ae 23BPu, 307 18.93 
23'Pu, 271 mg as 

28.46 

Zero 

Zero 

407 mg 

Zero 

Zero 



FE-2 

FE-3 

TA- 48- 1 
1 s t a c k  
FE-11,12,13 

1 s t a c k  
FE- 15,16 

Average pCi/cc 
Alpha 

1 . 3 ~ 1 0 - ' ~  

1 . 7 ~ 1 0 "  

1 . 7 ~ 1 0 "  

8.2x10" 5 

1 . 6 ~ 1 0 "  

1 s t a c k  
FE-3 7,38,39,40 4 . 9 ~ 1 0 "  

Alpha Wing Stack  

FE-46 (#2) 
FE-45 (%1) 1.0~10-~ 

Ex-51 2.6~10- '  

TA-33 
FE-6 

TA-35 
FE-11 

TA-41 
FE- 17 

- 2- 

T o t a l  WCi Discharged 
Beta - Alpha 

4.14 73.12 

11.35 109.51 

.92 4.53 

6.25 218.69 

. 11.35 508.84 

.40 3.68 

**7.81 1018.13 

.10 .97 

To ta l  Discharge by Weigh 
Beta - Alpha 

67 llg 21.012 llg 

184 pg k.018 pg 

15 *7.4x10"' pg 

89.38 mg *.036 pg 

184 k.083 pg 

5.72 mg * 6 . 0 ~ 1 0 - ~  l.~g 

127 IJg *.167 pg 

1.62 pg * 1 . 6 ~ 1 0 ' ~  

* For sake  of a b e t t e r  g/Ci  va lue ,  t h e  average of Io3Ru and lo6Ru 
w a s  taken ( 1 . 6 4 ~ 1 0 ' ~  g/Ci) .  
is  s u b j e c t  t o  v a r i a t i o n ,  depending on t h e i r  age. 
would have t o  be  analyzed f o r  s p e c i f i c  conten t .  

The a c t u a l  weight of f i s s i o n  products  
A l l  f i l t e r  papers  

** Based on 239Pu. 

1 . 2 ~ 1 0 -  Ir 4. h 1 0 9  420 mg 

2.4~10" 3.1X109 

9 .  h10" 3.2~10' 

320 mg 

33 mg 

cc: Dean Meyerd 
J a c k  Richard 
File 



.lP 
I 

I - Effluent Uncontrolled Area i n  p C f / d ' F \ -  OK Means <0524 Value 

3 
19- 0524 Value for  r-,- Factor i n  Excess of 0524 

41Ar, "Rb 

4x10- 1 2 

4x10' 

4x10'' 

9x10- ' 
4x10'' 2 I  &lo-' 

4x10- ' 
*lo-' 

1x10- ' E . Y .  
5, 7aH 

OK 

OK +lo- l 

4x10" 2 I  $klo'' 

qx10-'2 

4c10-12 

qx10-1 6 t '7 OK 

6x10" '+ 

6x10' ' 
6x10" 

6x10' ' 
6x10' ' 

OK 

OK 
368 '7 

DK 

2 3  5u 
4x10- ' li32.5- 1.025 

23511 

2 3 5 ~  

4x10' ' u OK 

4x10-' 0 OK 



Lssion products 

i ss ion products 

i s s i o n  products 

ssion products 

i ission products 

Lssion products 

0524 Value for &/ ' Factor in Excess of 0524 
Uncontrolled Area i n  uCi/cc @+' OK Means <0524 Value 

.c-- 

4x10" 2 ,  ~ X ~ O - ' ~  0,2,A7 

4x10" 2 ,  $xlO-* Dc 1, 

6x10-' 4, $ X ~ O - ' ~  ;76,7, 

, fission products 6x10'' ', #xlO-'* / 6 # 7 ,  

4 d 3 ,  2.4 
fission products 6x10'' 4, #xlO-'* J 

2x10'7 

2x10- 

2x10- 

OK 

OK 

OK 

OK 

OK 

600 

120 

Carl W .  Buckland , 
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SOL3CS E-235 

Main 3rocess S?a& 

G r q 3 i k e  Iscinerator Stack 

ROOT L13 

TOTALS : 

53 

54 

S O r n C Z  : j?Lbm?inT< 

LOCATION: D? i&lST 

Bui l2 ing  150 

A F ~  Sxhaust (XOOE) 56 

Bui ld ing  5 STACK -(S.II. Room) 70 
SalaTaxder-Oil Inc in .  
P r e - F i l t e r  Irtake r;g 

S a l a ~ a n d e r  O i l  Ir-cir. 

Bui ld ing  257 - 

Bui ld ing  257 - 
Stack Exhaust 48 

T9TALS : 222 

53 7.9 24 

53 5.2 113 

53 1.r: 1- 

159 

0.2 1 

0.1 -- 

2 51 

53 

53 

52. 

52 



53 

53 

53 

53 

21 2 

. 

11 Gutput A v e .  

9 

0 

3 
1 

9 
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C. F, b t n  
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December 23, 19118 



To 

FROM : 

SUBJECT 

e& *a! 
OFFICE MEMORANDUM , 

DAT 



CMR Bld. Filter 
Tower samples f MONDAY 

r I I 

L lm Locations: Y I  NIGHT 11 NIGHT 

2- FLMX- 1-INT AKE -* &2- syz 
11 EXHAUST 

& u g  L 2- FLMX-%INTAKE -Mz 
II EXHAUST P 1 

&j 3 
/ 

3 -FLMX-1 -INTAKE 

EXHAUST 

3 - FLMX-2-INT AKE c d K  & 3  
EXHAUST 1 

C. 

4-FLMX- 2-INTAKE 

'I I' EXHAUST 

- 5 5-FLMX-1-INTAKE 

I) EXHAUST 

< 5- FLMX-2-INTAKE 

I 1  EXHAUST 

7 -FLMX- %INTAKE 
I 

I 1  EXHAUST 

FRIDAY 
' WEYDNESDAY I THURSDAY'. I 

DAY I NIGHT I DAY I NIGHT I DAY 1 NIGHT I I I I I I DAY 

I I I 1 I I 
I I I I I 

I I I I I I 

I I 

w 
I 



A 

LOS ALAMOS SCIENTIFIC LABORATORY 5 
L UNlbERSITY OF CALlFORNlA 

TO 

Through8 
FROM : 

SU EJECT: 

SYMBOL : 

.~ 
.L. 

, rJ 

'I 

LOB ALAMOS. NEW MEXICO 87144 
TELEPHONE: 

Lr OFFICE MEMORANDUM .? 

10/12/67 DATE: Xr. Meta, Oroup Leader, CM8-1 

Dean Meyer, Oroup Leader, E-1 

John Enders, €I-1 

Filter Instubit ion request 

* 

FOB the past two weka i k F r  salaples have been taken f'rom the exhaust 
1 

duct attached to the arclng$rybox in  room 7131, tdng seven. A i r  samples 

have also been talcen, far +'he s a m  t lnm p e r i o d s - 8 : 3 ~  to &:)Om, frm 

the intake duct to 74UlX-2 filter tower and its exhaust stack. 

As you may observe from the attqched data sheet, the activity being 

exhausted fram '/-FLMX4? filter tower is higher than is desirable and It is 

believed that most of the act ivlty coma From the arcing operation in room 

m&. Also, since the f i r a t  of this year through the end of August, the 

estimated tota l  amount of activity exhausted frola the CMR Bld, stacks suaounta 

to about 2,300 microcurlo3. O f  this total, about 1,500 laicrocuriss has been 

exhausted from 7-4 filter tower stack. 

Baaed on the abmo findings, it is requested that an in-line filter 
I 

be installed on the exMust air duct fPom room 7334 or on the exhaw 

from the drybox asad for the arc* operation. 

I 

CC: File 
R .  3, Mitchel, x 4  
V i n c e  XaU,  E q - 4  
AllsnValentins, a d  
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SUEJECT; 

SYMBOL 
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LOS ALAMOS SCIENTIFIC LABORATORY ' 2 

'1 
' 2  

TELEPHONE: s ' j  

UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 87144 

' J  

1.l- 

Y 

-. ,P. 

OFFICE MEMORANDUM 
DATE: lO/b/67 d 

u- new collector head installed 

lir-samp8ing t e s t  results: (8 hours each day~43OAT3 to h3om) 
7 1 3  7 ~ r x - 2  7-FIMx-2 - Date sxhanst duct .! Intake Exhaust 

9/21 l,W ulud*: 0 d/nd  &2 ull443 

9/22 880 o n  29 

9/25 b4, 0 "  57 I8 

9/26 7 1 3 "  0 "  8,750 

9/27 449 " 3 P  " U O  

9/28 1 1 , "  1 5 "  1 "  

4 9  . 

375 

' J  

7 



if so, w i n  ya& pasrp ik along- to m e t  

FORM 15-25Y-4-40 
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LO9 A U M O S  SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS AUMO8. NEW MEXlCO 

. 
TO : John Schulte, -14 I 

.x- - __-. 

C' 
DATE: September 2 0 ,  1963 

FROM : Jerome E. Dummer,  H-1 H e a l t h  Physicis t  

sumEcI: IODINE SAMPLING I N  WING 9 EXHAUST SYSTEMS 

H-1.D-5 2 SYMBOL : 

i -  .t 

During the period Au& 7 through August 26, 1963, four 
locations i n  the Wing d exhaust system w e r e  sampled for 
iodine w i t h  the hope of determining (1) the o r i g i n ( s )  of 
iodine a c t i v i t y  i n  the system, and ( 2 )  the effectivenese 
of local charcoal traps i n  the individual cells o r  boxes. 
The sampling m e t h o d  w a s  e s sen t i a l ly  the same as that  
rout inely used on Stack #2, that  is, extract ing a known 
volume of a i r  through a high eff ic iency particle f i l t e r  
followed by an act ivated charcoal cartridge.  C e l l s  6 ,  8 ,  
and 9 w e r e  sampled j u s t  down stream from their individual 
CWS f i l ters  w i t h  probes inser ted  near the center  of the 
8" t r a n s i t e  ducts. The Pu-Vac system w a s  sampled j u s t  
down stream from ---e final CWS f i l ter  by disconnecting a 
vacuum gage. 

The results of the 14 samplings are tabulated below. 
Stack #2 average 24 hour concentrations are given for 

me 
. reference, 

Discussion 

The first in t e re s t ing  poin t  w a s  the large contribution of 
the  Pu-Vac system, 
operations had not previously contributed s ign i f i can t ly  t o  
the Stack #2 iodine concentration, the big "producers" being 
plasma-thermocouple and ROVER operations, Trouble w a s  sus-- 
pected a t  the ac t iva ted  charcoal traps in the Pu-bbxes and 
they w e r e  replaced August 8.  The local concentration went 
down initially by a factor of 4; a s ign i f i can t  decrease i n  
the Stack 92 concentration was aleo observed. 

There had been evidence that the LAMPRE 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALlCORNlA 

DATE: September 2 0 ,  1963 

The August 7 sample from C e l l  8 showed several  gamma energies 
no t  usually seen w i t h  pure' . The absolute f i l ter  was 
suspected and changed. 
and were iden t i f i ed  as (2.4 hours).  A t  this t h e  C e l l  8 
had no loca l  charcoal f i l t e r ,  and i t - i s  hypothsized tha t  
TeA3a (77 hours) l e f t  t he  cell ,  deposited on piping and the  
&solute f i l t e r  and released the daughter Ia3a.  
t i o n  of a charcoal t r a p  in C e l l  8 markedly reduced the 
113a/1131 ra t io  indicat ing that the Te 
charcoal. . 

The peaks persisted but w e r e  lower 

The addi- 

is held up by the 

Decreases seen i n  C e l l  6 and 9 concentrations could be due 
t o  the new charcoal traps. 

c/ 

Jerome E. Duamaer, 
H-1 Health Physicis t  

CCt  H - U P  File thZU Dean Meyer, H-1 
John Endere, H-1 
H a r r y  Ett inger,  8-5 



1131 CONCENTRATIONS IN WING 9 CELLS 

Stack 112 

uc/M 
3* 

Remark6 I-i- 
C e l  

L 

9 Pu 
~ 

' Remarks clc/MJ :ampling 
Date 

1 

0-7-63 6.54 x 3.22 x 10-1 4 . 0 6 ' ~  1132 seen 
' I  

6.72 x 10131cws f i l t e r  2.46 x 10-1 8-8-63 new type 
charcoal  

f i l t e r  
i n s t a l l e d  

charcoal  
t r a p s  

replaced 

. .  2.94 8-9-63 6.3 x 

I f i l t e r  
i n s t a l l e d  

I 
I 

I 
I 

~~ 

3.16 9.3 seen 

- 

8-13-63 

~~ ~ 

9.5 x 

2.59 5.03 1132 seen 1.85 x 8-26-63 
f i l t e r  p resent  

i n s t a l l e d  
a f t e r  8-13 

I I 

Average 1131 concentration during sampling t i m e .  

.- . " '\ a 
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LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO 
UNIVERSITY OF CALIFORNIA 

OFFICE MEMORANDUM 
DATE: 

page two 

T r i t h n  exposure t o  C E t - 2  Personae1 (continued) 

4 micro-curfes per L i t e r  
It b less than 1 I1 

11 1 n 11 I1 11 

II 1 11 I1 11 n 

3/30/52 D 13. 
On this d a t # k d % h i i  compound was used which contained a t o t a l  
Tritiu! a c t i v i t y  of aboilt 4,OCO Curies. 
where: 1. Reinoval of material  f ron  react ion vessel, 2. Brakking up 
material, 3.  Grinding and weighing material, 4. Transfsr or' material 
i n t o  press, and 4. Pressing operation. A l l  operations done i n  drybox. 

The operations car r ied  out 

Instrumentation: 
A Vibrating Reed Electrometer with recorder was run i n  D-4l4. 
A Sniffer with recorder was located i n  D-4ll(where operations took place) , 

A Sni f fe r  on the  f loo r  i n  f ront  of the large hood i n  D-411. 
Two Leak Detectors were used from time t o  time t o  check Tor leaksx i n  gloves. 
A Portable Sniffer was used t o  check the air outside of D building and on 
the  roof of D building. A l l  instruments were zeroed and checked before 
work with n a t e r i a l  s tar ted.  

During the  morning the portable Sni f fe r  was used on the  roof of D 
building and around the  outside of D building. 
observed, 
higher reading thah the one located i n  D-hll. 
f o r  this var ia t ion,  
indicate  tha t  T r i t i u m  mas ge t t ing  i n t o  the room air. 
were around 5 on the X5 scales  se t t ing .  

Bo detectable r e s u l t s  were 
One Sniffer located i n  the h a l l  outside of D-152 showed a s l ight17 

No explanation is  offered 
A t  no time during the ?Pork did any of the instruments 

A l l  readings observed 

I n  the afternoon the portable Sniffer  mas again taken out on the roof of 
D building and readings were taken while a small  amount of air in the  
drybox i n  D-lJl was vented t o  the atmosphere. 
reading mas observed. Meter read ?--on the X5 set t ing.  
was about 3 on the meter(X5 se t t ing) .  

the portable Srziffer was taken outside D building while drySox a i r  was vented. 
Again there  was a small, but noticeable, increase i n  meter rezding. 

A l i t t l e  higher than background 
Backgrolmnd weading 

About 5:00?6 another reading with 

Drybox gh7eS s e r e  checked frequently during the day for T r i t i u m .  
able readings were observed. Once, an operator placed t a l c  powder on h i s  
hands and then slapped them. The SniTfer near him showed an increased reading. 
T h i s  reading was a d i r ec t  r e s u l t  of the t a l c  ponder i n  the a i r .  

The highest rezding on the Zibrating Reed Electroaeter t ha t  saaples the 
drybox a i r  was a5out 1 Curie. This peak reading occllrred i n  the afternoon 
j u s t  before the pressing operation s t s r t ed .  
a c t i v i t y  i n  the box s i m e  the instrument ind ica tes  1 Curie per cubic meter 
and there  i s  about tno cabic a e t e r s  of a i r  i n  the  box. 

No dedect- 

There ;nag have been more 

Urinalysis  r e s z l t s  of personnel wor'king i n  D-411 on t h i s  date  are  as  fo~ lows:  
(see page three)  FORM 25R 75M 2 - 5 1  





.f 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 

' Dean Pfzyer, Grozp Leader, B-1 DATE: 13/24/54 l-0 

F R O M  . . Jo&~ l!h~der~, 9-1 

m m  OM FIRE AT PIT #3, AREA G(:ESITA DEL a m )  SUBJECT: 

SYMBOL : 

On at about 5:3OFM, ko Cheliu8 was called by Security t o  t e l l  

h b  that %here was a fire at k e a  0. Chelius cal led Geoffrion and Blackwsll t o  

investigate the, repr t .  
f ire did ex i s t  i n  Pit #3 and Blackwell requested Secrrrity to  radio the Fire 
k p t .  and repa-t the fire, Be then called Chelius ar,d requested additional 
H - 1  personnel t o  assest i n  the mnitor ing  work. 

Babich were called and arrived at the area in  about 30 minutes. 

When they arrived at Area €3 it was deterrnined that a 
I 

Pascual Chvez and Frank 

I A Fire Oept. tanker with a crew of two men responded t o  the c a l l  as 
well as another two =en in B s ta t ion  wagon. 

as it didn't seem necessary to have themm also. 
the mea doned Chamox mska  and proceeded t o  f igh t  the fire by pumpdng water 

on the blaze. 

These two men were sent back 
Upon a r r iva l  at the area 

Two tanks of water were used t o  put out the fire. 
The fire was located i n  the boxed trash along the east side of p i t  #3 

st the north end of the p i t .  A successful &tempt was ma& to eonfine the 
fire to this section by hosing down 'boxes and moving them back from the fire 
along the south edge af the blaze. An area &bou% 25 feet wide and 100 feet 
long was burned. Blackwell estirsated khat the wind wa8 about Tmph and from 
the -vest at  the time of the fire. The smoke from the f i re  crossed tile road 
&Long the east edge of the pit and passed on don the mesa. 
roadway and perimeter fence .that was i n  the smoke path indicated alpha ac t lv i ty  

fron 1,500 to 2,OOO c/u. 
w i l l  be made on U/24. 
imted( 2,000 to 2O,OOOc/m-alpha). 

A survey of the 

An attempt to m n i t o r  the area outsids the fence 

The north spproach to P i t  $3 w88 also highly contain- 

Mter the fir@ WEE, put out, Security was requested to check tbe area 

every twr,  hours to  &e sure %hat re-ignition aid not  occur. The tanker was 
found to he contmirnated aad was s2i1-t t o  the N - 1  lkcontaninatian scction for 
cleaning on U/22. 

was about 30,000c/m). 

a fire 'nook. These it- were not cleaned since it 'GroUld have cost more t h a  
Cney vere worth so thzy vere diemsed of (by Eox) i n t o  the con"kk&nated trash 

It was cleaned up successfully(tne original  alpha count 
1; 75 foot length of f ire hose T J ~ S  contamindited as was 

contEifr;er st m-50. 
"1- 

1 
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. 35 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 

SYMBOL : 3-1 

1-1-72 1. 

2. 
1- 31-72 

t h r u  

1: 3. . 

5. 

6. 

7. 



4 i 3  I 0 i 1  ! ! o  i 

I 

Average 

1 

2 

1 

3 

0 

3.27 

1.23 



I 
Number i Number of Tes ts  Highest !Average Average 

Tes ts  over &I. A. C .  I d,, m,'M3 I d m ?,I3 d'm;M3 
T T  &-- . . -Tp -.-- 

, A I  m - -- 

- I ,  c d 0 I 1  

! I 
i o  ' 5  

I 
I j 

I 
DF EXST (Algha-U-235) 

! I 
I I 
I 

Building 1-55 STACIG 
1 I 

STACK S.2. I 0.11 
! 
! ; 0.0? : s .05 

I -  

! 
I ! I 

I I I I I i 
I I ! 



I 4 I 3.08 I .2.52 

Average 
d/m-M3 

0.51 

0.01 

O.GO5 

0.02 

21 
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I Average 

7 

1 

1 

I 



Source: r Z I E Z 2  LFuCiIIX: 1 Number Number of Tests I Highest I Average 
I I c \ I  

! ! I 

1 i i 

Average 

d Lm- %I3 
JAAI 

3 

n 

i 



13L 

1.P 

2.22 

I 

L; I . 9.31 3.57 1.35 

2.71 

1 X? 
.L . 4" 

1'7.3 
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FIghe s t Bo. 
Tests I d;'m-M3 I 
c : .  ' I  

15 I 
I 

I 
r! 1.31; 

I 
t 

il 1 
I 

i 
I 
1 

L i  I 0.02 

Average Average 
d, n-N3 I dj"n-M3 



I 

I ! 

i 
I 

,? 
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Source: Z?FIIrJ:E3 L?-~EIG: 1 Number I Kumber of Tests I I Highest I Average I Average 

I I I 
I ! I 

I ! I. I I 

! 
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I 
I 

Average 

d'm'M3 _-_- 
J ~ L . Z  
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Publicly Releasable f4 I h  
Average 

3 

I I 4  I C  :Q 
"' 3 

I -  3.07 
-I I i 

I 

- 

-- 

I I 
I 

I 
i -- I 



mo . 
Tests 

4 25.32 

16 

4 

r: 
!: 
L 

r I. Y 



I .  

i 

- I 

I i 
I 

I 
i 





i I 

I I 

- -  
I 3 1: 



0.12 

0.05 



_ _  

I - 

i I 
I 



AIRBORNE CONW!II'?ATIOIil TESTS 

9.c7 

l.% 

0-67 

0 ,h2: 

0,55 

1.?3 

1.05 

1.09 

c.65 

0.53 

Average c o x e n t r a t  ion f ro5  STACKS (165 hours) - 

, -. 

16 

5.99 

9.73 

0.93 

0.02 

3 .O? 

0 .Q8 

Weekly coxen t ra t ion ,  STACK 3 (162 hours) 

Weekl:; concestrat i 02, STACK 4 (168 hours) 

I!. 

!r 
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10- 5-72 

\ 

19-26-72 

Revkwed/Lab Counsel 
[7 Not; 
0 Ret[ 
n 

ed 02 t h e  stack zn2 I iadht ion sigx placed or;- the Pilter House 

c?oors. 



I OCT. S P T .  8 OCT, I OCT. 
Vertical YVnace %on i I 

SEP3 " 
! 

TrZ? 3ooiii 5511 1 4  0 0 1 I O  
I 1 

I 
I 
I 

I T r m  Rooe 5512 I ' 0  0 0 ! 0 
I 

I 
I 

1 

1 

_I 0,il C.li 
I 

I I 

! 
I I 

Tot a1 0 ctp at ( k ~ e  . ) I 1; - 

i 

! 

I 

I ! I 
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I 
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To : 1/31/72 Publicly Relea bl 
Source: WIU;.I ,  NCBIUL & DEPLETED 

Jan a 
No. 
Tests Location sIfl;..4 -yx 

Jan, Jm. Dee 
Righest Averzge Average 

Ci'm-M3 a, E-M? d/m-M3 

r ! I I 
-- 

-- 

- 

I 

I 
I 

I j 
I ! 
i i 1 



Jan. 
No. 
Tests Location SIGiilb C O M f E X  

Jan. Jan. Dec . 
Bighe st A v e r a g e  A v e r a g e  

d/'m-X.I? a, n-M? djm-M3 

SIGP4A BUILDING 1 
Fe-10 21 e.231 C,Q55 0.061 

PRESS BUfDING 
I 

I I 
Fe-2 21 0.609 I 0.125 1 0.117 

! I i 



No. iIighest 
Tes ts  G/ r;..-:g Location SICY! C0:PzE.X 

Average Average 
d, m-M3 d,'11i-M3 

SIGW SUILDIHG 

Fe-8 

Fe-9 

Fe-13 814.15 

~ e - 2 4  

F'e-2 6 9 27 

20 4,780 0.873 1.6l5 

20 2.731 0 ,L38 O m  318 

20 2.195 0.229 0,316 

20 6,109 ' 0,718 0.950 

20 1 e 5 6 0  f 0 , 2 u  0.368 
I 

Fe-9 0,020 
! 0,036 i 0,0%5 

-< 

4 
: 

FQ-6 k 0,068 0.027 0.023 



__ - . ... 

Feb Feb e Feb . 
. No. Higiiest Average 

Tests diE-313 d, n-M3 Location SIGM COWLEX 

ENRICKED 

Jan 
Average 

d/m-M3 

Reviewedflab Counsel 

SICEA BUXIdlING 

Fe-10 20 3k 0 -1s 0,055 

1 

1 

I I I I 

I I 
~~ 

I 
! 

I 

I 

I 
I ------I-+- I I 



Location SIGNA COPIPUX 

5 

SIGMA BMLDING 

0.161 i 0,05L 

F@-8 

Fe-9 

Fe-13 .I4 15 

Fe-2.4 

Fe-26.27 

-- 

Ech I March 1 hroh 
Hiehest A v e r a g e  

Tests djm-213 d/'m-M3 

Feb a 

d,.n-N3 
A v e r a g e  

0.873 

0.L78 

0.229 

0 . n s  

0 . 2 u  

0.027 

0.025 

0.035 



Source : URglWIfTM, ENRICHED 

PRESS BUILDING 

Fe-1 

Fe-2 

Tests Locat ion SIGEYg COMPLEX 

23 

23 

R 3  

SHOP 15 

23 

23 

I I 

I 

i I 

I 1 

I 1 

1 
65 i o&? I 0.485 

I 



Apri l  
Average 

di  n-M3 

March 
Average 

d;m-M3 

z?€z Om257 0. 89 * 
I 

2- Location 

SIGH! BUILDING 

Fe-8 

Fe-9 

Fe-13,3& 15 

Fe-24 

Fe-26.27 

I I 

A p r i l  A p r i l  
No. Highest 
Tests d/i m-M3 

20 La682 

20 1 ma8 

20 Om951 

20 3,768 

1.5OO I 2o 1 

I I I 
I 

I - 

Fe-9 I 4  Om020 
I 
I 

Fe-10 4 i Om062 O m Q 4 &  ’ 

0 a 0 2 8  

0 a 0 7 0  

1 

i -- 

i I 



No. 
Tests Location SICHA COMPIEX 

Highest Average 
q ? z - x :  d; m-M2 

SHOP 15 I I 

SIGM BUILDING 

Fe-10 

PRESS BUILDING 

Fe-1 

krch 
A-Terage 

d/m-M3 

20 1 e 7 5 6  0.150 

I 
1 

20 0.585 1 0.U4 
I 

0.071 

0.162 

0.115 

0 Return 



ltg &P 
KO. Highest 
Tests d/'n-M3 

Location sm4A C0WE.X 

I I I 
I I I I 

&Y April 
Ai-erzge Average 

d[ n-M? d i m 4 3  

BUILDIRG SLlG 

Fe-9 I 00020 
I 1 I 

I I 
I 

Fa-10 

I 

I i I I 

4 1.733 1 0,460 I 0.044 
I 
I 



Source : URA4IW, EXRICHED 

h Y  
No. 
Tests 

21 

-_ 

A S Y  April 
Highest Average Average 
a/ R - M ~  d, n-M3 d/11i-M3 

0 - 2 9  0.7‘15 O m  

Location s-mx 

Fe-1 
~~ 

Fe-2 

SHOP 15 

73.1 

0.223 

I I 
i i L \  i -  



Location SIGM COlPSEx  

22 

22 

22 

22 

SIGPA BUXDING 

4,207 0 a 0 9 3  

1mVS6 , 0,386 
I 

Om80L 0.225 

7 m 6 L  6 1 *nl 

Fe.8 

-- I 

Fe-l3,11,15 

--- i 
I -- 

Fe-24, 

Fs-26,27 

I 

- 

Fe-6 

i 

Fe-10 

I 
! 
I 

- 

No. 
Tes t s  

Om182 f 0,076 22 
I 

Average 
d/m-M3 

1,205 

0 m436 

0 m49L 

1 m6Ls 

0 m281 

O m O 4 Q  

Om050 



. :: . 

1.097 

June 
30. 
Tests Location s m  C O W X  

0.115 
I 
1 

I 
22 

0.987 i 0,101 

L13L I 0.2u. 

0,223 

0.135 

I I 

I 
SHOP 15 

L l  22 

E-2 22 
I 
~ 

i 0,229 1,719 0 ,354 

0.365 0.167 0,237 



To : 7/31/72 
Source : URA%I3W, ROiWAL t DEPLETED 

Highest Average Average 
diE-M3 d j  m-xj d;n-E3 "I" 
5.292 

0 e 4 8 7  0.386 

Om878 0.221 0.225 

1.7u 

1 I 

I I 
I I 

I 

0.057 i C.038 0.060 

Q.067 O b U 3  0.050 
i 

0.052 i 0.043 0 mL60 

I 
I I 

I I 
i I 

-7---i--i----- i 



~~ ~ 

. 

Location SIGM cowmx 

Fe-10 

I 

I 
PRES BEJIIDX9JC 

July July 
No. E g h e s t  
Tests d,i I Z - M ~  

20 0 .A39 

Jd Y 
Average 

ci/ n-x3 + 0 e110 

JUXl9 
A-rerage 

d/'m-M3 

j 
Q .U3 0 0211 



1 .  

- 
I 

4 

Loca t ion SIGMA COWLEX 

Fe-6 

Fe-9 

F k l Q  

23 

23 

23 

23 

23 

3 

4 
L 

I I 0,943 
t 



Source : URANXUN, EJ!RICIIED 

SHOP 15 I 1 i 
F a  

E-2 

L 3  

i ~ 

I I 

23 3.768 i 0.303 0 .lo2 
1 

0.171 23 

23 ! 0,731 0.208 1 0,326 

0.365 ' 0,160 

I I 1 

1 
I I 

F a  

E-2 

L 3  

I --- I 
I .I I 

~ 

I I 

23 3.768 i 0.303 0 .lo2 
1 

0.171 23 

23 ! 0,731 0.208 1 0,326 

0.365 ' 0,160 



se>t 0 

No. 
Tests 

Location SIGXA C O W I B  

Sept . 8ept 0 

Eghes t  Average 
d:'rr-K3 d, E-M? 

A%. 
A-Jerage 

d; m-M3 

2 231 

1,280 

~ 

0,078 0 0  0-0 

0 ,  80 ' 0 10 0-0 

I 
0,580 e 

0,760 0.3A7 

I I 
i i 

I 
10097 0.287 

6,439 ' 1,507 

3.329 0,511 

0 .&?j 

104.97 

0,1133 



Source : URANIUM, EPIRICHED 

Sept 0 

Eghes t  
d; I E - X ~  

Sept . 
No. 
Tests Location - 

Sept . Awe 
Averzge Average 

d/ n-X? d:m-K3 

+ Fe-10 1.280 0.099 0 .U3 

I I 

I 

I 
0 O L O G Z  I 0.3.u 0 0160 EL2 20 

1 I 

I 



Oct 0 

710. 
Tests 

Location sIem COWLGX 

Ocrt Oet e Sept 
fighest Average A-Jerage 

dl m - x 3  a j  c-x3 d; m-M3 



\ 

Source: W I U H ,  ERRICHED 

AIRBORNE CGPJTAXEATIO~? "S 
From: lob/- ReviewWLab 
To : Publicly Releasable 10/31/72 

Oct 0 Oat 0 

No. Highest 
Tests ii/ E413 Location SIGMA COWLEX 

Fe-1 20 1.865 

Fe-2 20 3 0219 

I 
SHOP 15 

E-1 20 10609 

00682 
I EL2 20 
I 

O o u 2  I 00099 

i I I 

0.258 I 0 0162 

I 
I 

00164 1 0 O l 4 4  
I 



To : 11/7oJ73 
Source : IlM", NORMAL & DFPETEB 

Location SfGaW COMPIEX 

Fed0 

Hov. 
No. 
Tests 



EOVO ~ovw Hovm 

Tests d; m-K3 6; m-K3 
No. Highest  Average 

Location SIGM COMPLEX 

SIGN mume 
I 

Fe-TO 20 8,585 0 -138 

1 
gaESS BUTDING 

Fe=l I 20 0.555 0 . l l 5  

Fe-2 20 00-3 0 .l50 
1 

I 15.000 O,U7 
I I 

Oct 0 

d / II~ -M3 
Average 

0 .u2 

0,258 

0.371 

E-3 26 j 47.158 3 202 0.265 
I 

1 ! i 
I 

I 
E2 20 i 20.232 0 w94l 0.164 

--- 

--- 

I 0 Sigr /,, 0 /nit, 
A I .  . I 



AIRBORNE CONTAMINATION TESTS 
From: 12/1/72 

~~~~ ~ ~~ ~ ~~~ ~~ ~~~ 

Location SICKA BUILDIXG 

Fe-8 

Fe-9 

Fe-13.1L.15 

Fe-2L 

Fe-26.27 

Dec . 
No. 
Tests 

18 

18 

18 

18 

18 

EUILDING SKlW 

Fe-6 1 5  

Fe-9 5 
I 

Fe-10 5 I 

Dee 
Highest 
d/m-M3 

5 m 0  

0.5 

0,7 

2.0 

2 -0 

0,03 

0.0L 

0.06 

(2.7 I 0.7 



SHOP 15 4s 

1 

E-2 

E-3 

Dec. 
Highest 

Tests 

7 
I 

I 

ik C . 
Average 

djm-M3 

0.C5 

0.C7 

O.c.8 

I!ov. 
Average 

d/m-M3 

c. .1 

0.1 

0.1 

1.0 

0,1 

7.0 



I ! 
I i i 

I C -  

/ 

1 

I I 

I i I 

i i 

I 
i . .-.-- -.- 

I 
, 

I 



t 

! 
I 

I 

I 
! - -. 

i 



1 ! 
! I 

i 
i i 



i ! 

1 I I i 
i 

i i I 
! i 

: 
..-- 

I 
i ! i 
f 
i 1 i 

f ! 
$ I 1 

i 
I i 
i : 

I 

I 1: 

I 

I 
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ReviewWLab Counsel 

SourcL.: 
t/fl Publicly ReteasaMe 
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S ourc e: -- .5- .L Number Number of Tests 

I 
! I 
I 1 .  I I 
! ! 
i 
I i 

I i 

! 
I 

! 

i ! 

I I 

i 
! 1 

I 
! I 
I 

i 

I '1 
I I 

I 
! i 

I 

Highest IAverage Average 
3 

7 ?.-- I 

IL'; ? ITests over PU'I. A. C .  1 d;'rn,,'M d ' m > M 3  
I 

Location: X-':, 
I 

d / m / M 3  

1 
i i I 

I 
i 

I 

I 

I 

i i 

I I I 
I 



! ! 

i 
j i 

I 

! 

I 

I 

i ! 

! 
I I 

1 
1 i I I 

i 



ReviewedlLab Counsel 
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Source : 

f?eviewed/Lab 
Publicly ReleasaM 

I I I I 

f I 



L' ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW hlEXlCO 87544 

OFFICE MEMORANDUM 

' Dean Meyer, Group Leader ,  E-1 TO 

CNR BLDG. SECTION TV'EEKLY REPORT FOR THE WEEK OF 1/3/72 TO 1/9/72 S U B J ECT: 

Airborne Contamination Tests: 

No h igh  counts  were r epor t ed .  

S p e c i a l  A i r  T e s t s :  

There were 2 taken.  Reports  a r e  a t t a c h e d .  

Hand & Nose Counts: 

KO h igh  counts  were r epor t ed .  

Contaminated Accidents  : 

There w e r e  none r epor t ed .  

General  : 

1. 

2. 

3 .  

4. 

5 .  

An appa ren t  unauthor ized  e n t r y  i n t o  SO08 (H-1 Count Room) 
occurred  over  t h e  weekend of 12/31/71 - 1/3/72.  The co re  
t o  t h e  door  has  been changed and a n  a n t i - p i c k  p l a t e  i n s t a l l e d .  

15 minutes  a i r  samples are be ing  taken  d a i l y  o u t s i d e  t h e  CFlR 
BLDG. R e s u l t s  are being logged onto  a form provided by t h e  
Group O f f i c e .  So f a r ,  r e s u l t s  have been nega t ive .  

CSB-14 worked over t ime,  6:OO p.m. t o  1O:OO p.m., i n  Wing f 9  
on 1/4/72.  A HPS w a s  d e t a i l e d  t o  work wi th '  t h e s e  men. The 
Group worked overt ime on 1/6/72 (same hour) .  A HPS was 
d e t a i l e d  t o  work w i t h  t h e  Group. 

The Beckman Repairman worked on $1, f 2 ,  & f 3  Widebeta Counters 
on 1/5 and 1 /6 .  The work was not  completed and h e  i s  supposed 
t o  r e t u r n  on 1/13 t o  f i n i s h  t h e  work. 

On 1 /5 /72 ,  two 55 g a l .  drums, f i l l e d  w i t h  s ludge  from TA-50 
lost t h e i r  l i d s  w h i l e  be ing  of f - loaded  i n t o  p i t  ik8. 
t h e  drums w e r e  se t  up r i g h t  and covered w i t h  heavey p l a s t i c  
bags.  A s  t h e  s p i l l e d  s ludge  was f rozen  s o l i d  it could n o t  
be p u t  back i n t o  t h e  drums so  about  1 yd.3 of d i r t  was used 
t o  cover  t h e  material .  H-7 has  been reques ted  t o  use  new 
drums f o r  s ludge  d i s p o s a l .  

On 116, 



TO: Dean Meyer, Group Leader,  E - 1  ' 2  

General Cont.: 

L' ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LO5 ALAMOS. N E W  MEXICO 87544 

DATE: January 13, 1972 

Review&/Lab Coun 
Publicly ReieasaM 

6. A S e c t i o n  meet ing  was he ld  on 1 /7 /72  i n  o rde r  t o  d i scuss  
ins t rument  inventory ,  f i l t e r  paper  handl ing ,  c h a r t  paper  
logs, and dos imet ry .  

JE/skv 

xc: F i l e  
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CMR Bld. Filter 
Tower samples 

Locations: 

FLMX- 1 -INTAKE 

1 1  EXHAUST 
~ ~~ 

FLMX- %-INTAKE 

EXHAUST 1 1  

I 

MONDAY 

NIGHT 

FLMX-1-INTAKE 
~ 

t I  EXHAUST 

FLMX-2 -INTAKE 
~ ~ ~ _ _ _  'I EXHAUSTI 1 , 

FLMX- 1-INTAKE 

EXHAUST 

FLMX- 2-INTAKE 

It EXHAUST I t  

I I 

" EXHAUST I t  

i f  I 'f 

?LMx- 2 -INTAKE 

I' EXHAUST 1 1  

'LMX-%INTAKE I I 

- I)-- 



* L‘ ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

OFFlCE MEMORANDUM 
TO ’ Dean Neyer, Group Leader ,  H - 1  DATE: January 20, 1972 

One h igh  a i r  count  was r epor t ed  f o r  t h e  week on 1/12/72. A s p e c i a l  
a i r  tes ts  w a s  run  f o r  @ -, Z i i  -, and e 
CHB-1 i n  Room 3117 and 3119 i n  o rde r  t o  change drybox g loves .  The high 
a i r  count  r e s u l t e d  from t h e  +;2 Routine t e s t  a f t e r  t h e  ope ra t ion .  The 
r e s u l t  f o r  t h a t  r u n  w a s  27 d/m - M3 and t h e  average  f o r  t h e  two r o u t i n e  
tests f o r  t h e  day w a s  19.5 d/m - F13. 

ZjL- both 

PL! L3$ 

S p e c i a l  A i r  Tests: 

There were e i g h t  taken.  Reports  are a t t a c h e d .  

Hand and Nose Counts: 

There w a s  one h igh  nose swipe r epor t ed .  The a f t e rnoon  of 1/12/72. 
N m  Z# o h a d  a nose  count  of 222/60 d/m as a r e s u l t  of the  
above s t a t e d  h igh  a i r  count  f o r  Room 3117 and 3119. 

Contaminated Accidents :  

None were r e p o r t e d .  

General : 

1. O n  Sunday 1 /9 /72  a power outage occurred  i n  Bldg. 700, TA-3 and 
two HPS .were c a l l e d  i n  t o  cover  the  t i m e  r equ i r ed  t o  g e t  power 
back on. 

2. An a l p h a  and beta-gamma survey was taken  of above bu i ld ing  and 
a r e p o r t  s e n t  t o  t h e  Group Of f i ce .  

3 .  Cm-14 worked over t ime,  6:OO p.m. t o  1O:OO p.m.  i n  Wing iL9 on 
1/12/72 and on 1/14/72. HPS’s were d e t a i l e d  t o  work wi th  the  
men. 



L' - ALAMOS SCIENTIFIC LABORATORY ..- . 
UNIVERSITY OF CALIFORNIA 

LOS ALXMOS. NEW MEXICO 87544 

Dean Meyer, Group Leader,  H-1 '2 DATE: January 20, 1972 TO: 

General  Cont . :  

ReviewedILab Ccund 

4 .  Sharps f i l t e r  paper coun te r  number one i n  t h e  Count Room broke 
down on 1 /12/72  and i s  s t i l l '  o u t  of ope ra t ion .  

Robert  Geoff r ion  

RG/skv 

xc: F i l e  
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FLMX- 1-INTAKE 

1 1  ‘I EXHAUST 

FLMX-2-INTAKE 

11 EXHAUST 
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f f  EXHAUST 

FLMX-%-INTAKE 

f f  If EXHAUST 

FLMX- 1-INTAKE 
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Lr ~ L A M O S  SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 

: Dean Xeyer, Group Leader,  E - 1  TO January 27, 1972 DATE: 

_ -  .~ 
. <  

- *  PL. . 

, .  
SUBJECT: CMR BLDG. SECTIOK WEEKLY REPORT FOR T'dE WEEK OF 1/17/72 TO 1/23/72 

Airborne  Contamination T e s t s :  

No high  counts  were r e p o r t e d .  

S p e c i a l  A i r  Tests: 

There w a s  one taken.  Reports  are a t t a c h e d .  

Hand 6: Nose Counts: 

No h igh  counts  w e r e  r e p o r t e d .  

Contaminated Accidents :  

None w e r e  r e p o r t e d .  

General  : 

1. 

2. 

3. 

4. 

5. 

Reviewed/Lab Counsel 
Publicly Releasable fi 

/ I  1 

The Widebeta Counter i k l  i s  o u t  of s e r v i c e .  A new p a r t  has  
been ordered ,  bu t  i t  may be two weeks b e f o r e  i t  i s  back i n  
service. Counter %2 i s  operable ,  b u t  r e c o r d s  cons iderable  
b e t a  counts  i n t o  t h e  a l p h a  channel .  Counter iL3 i s  now 
o p e r a t i n g .  

C Y f - 1 4  Group worked overt ime (4h r s )  on 1/18 and 1/20. EPS 
personnel  were ass igned  t o  work w i t h  t h e  group. 

The S e c t i o n ' s  Annual Report  on r o u t i n e  work w a s  s e n t  t o  t h e  
Group O f f i c e  on 1/21. 

The Annual and f o u r t h  q u a r t e r  r e p o r t  on s o l i d  r a d i o a c t i v e  
waste d i s p o s a l  has  been s t a r t e d  and should be  completed next  
week. 

A r e p o r t  on t h e  average  d a i l y  d e l i v e r y  of  D e m p s t e r  Dumpster 
t o  Area G h a s  been reques ted  



L' ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS. N E W  MEXICO 87544 
- . 

Dean Neyer, Group Leader,  E-1  2' TO : DATE: January 27: 1972 

General Cont.: 

6. A r e p o r t  of a contaminat ion survey  of BLDG. 700 w a s  s e n t  t o  
H-7. An a d d i t i o n a l  r e p o r t  has  been reques ted  from t h e  Group 
O f f i c e  on sugges ted  means of improving r a d i a t i o n  c o n t r o l  of 
t h i s  b u i l d i n g .  

7. Homer Mi l ford  h a s  n e a r l y  completed t h e  annual  Summer S tudent  
Exposure Report  f o r  t h e  CNR BLDG. - 

8. Dan H e l m  and J o e  Varoz have been a s s i g n e d  t h e  j o b  of making 
t h e  semi-annual x-ray survey  r e p o r t .  . 

J E  /s kv 

xc: F i l e  

(,/' John Enders 
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CMR Bld. Fi l ter  
Tower samples 

Locations: 

mFLMX-8-INTAKE 

EXHAUST 11 

mFLMX-I-INTAKE 
~ ~~ 

11 EXHAUST 

- FLMX-2-INTAKE 

‘ I 1  EXHAUST 
~~ - -  

-FLMX- 1-INTAKE 

I t  EXHAUST 

.FLMX- 2 -INTAKE 

I 1  EXHAUST 

8FLMX- 1-INTAKE 

I I  It EXHAUST 

FLMX-2-INTAKE 

I 1  I’ EXHAUST 
~ 

FLMX- 1-INTAKE 

11 EXHAUST 

FLMX- 2 -INTAKE - -- .--- 

II If EXHAUST - 

MONDAY 

DAY NIGHT 

I 

TUESDAY WEDNESDAY THURSDAY FRIDAY 

DAY NIGHT DAY NIGHT DAY NIGHT DAY NIGHT 

t- 

1 7 / .;z ,(h =, 

-1- 

- 2  

AVERAGE FOR 
THE WEEK 

DAY I 



TO 

FROM : 

SUBJECT: 

SYMBOL : 

L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

Dean Eleyer, Group Leader , Ei-1 DATE: Fehruary 3,  1972 

J o h n  Enders , Leader,  CPLR BLDG. ? l o n i t o r k g  S e c t i o n ,  E - 1  

CXR BLDG. SEC.TION WEEKLY REPORT FOR THE WEEK OF 1/24/72 . 
H- 1-cm Re\newedlLab Counsel 

Publicly Releasable 

Airborne  Contamination Tests : 

3 23gPu Two h igh  counts  were r e p o r t e d :  CNB-1, 1/24, 3117, 79 d/m-M , 
CXB-1, 1/25, 3117, 11 d/n-X3, 239Pu. 
been due t o  a h i g h l y  contaminated t r a s h  can s e t t i n g  c l o s e  t o  t h e  a i r  sampler. 
The c a n  h a s  been r e p l a c e d .  

S p e c i a l  A i r  Tests:  

It i s  b e l i e v e d  t n e s e  counts  may have 

There were two t aken .  Reports  are  a t t a c h e d .  

Contzminated Accidents :  

Kone were r e p o r t e d .  

General : 

1. 

2. 

3. 

4 .  

5. 

-- 

Three people  from CMB-1 Group were scheduled f o r  lung counts  on 
1/24. 

Dan H e l m  and Bobby Geoff r ion  have been d e t a i l e d  t o  f u r n i s h  a 
r e p o r t  on a i r  sampling a t  t h e  CNR B U G .  

Work s t a r t e d  t h i s  week on a s p e c i a l  r e p o r t  on s o l i d  r a d i o a c t i v e  
waste r e q u e s t e d  by t h e  AEC. 

The c o o l i n g  c o i l  on t h e  CWS system i n  Wing #7 broke on 1/25, 
f l o o d i n g  a p o r t i o n  of t h e  f i l t e r  tower and some water flowed 
through t h e  l o u v e r s  and down t h e  o u t s i d e  w a l l  of t h e  bui ld ing .  
S o i l  samples taken  where t h e  water r a n  over  t h e  lawn showed no 
a l p h a  a c t i v i t y .  However, samples of  t h e  water i n  t h e  system 
were a n a l i z e d  by E-7 and i n d i c a t e d  t h e  presence  of 238Pu. 

Z i a  E l e c t r i c i a n s  worked i n  iding #9 on 1/28. A HPS was d e t a i l e d  
t o  work w i t h  t h e s e  men. 
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CMR Bld. Filter 
Tower samples 

DAY I NIGHT Locations: DAY NIGHT I DAY I NIGHT 

FLMX-1-INTAKE 

11 EXHAUST 

' FLMX- 2-INT AKE 

1 1  EXHAUST 

FLMX-1-INTAKE 

1 1  lf EXHAUST 

FLMX-2-INTAKE 

1 1  EXHAUST 

FLMX- 1 -INTAKE 

I 1  I' EXHAUST 

FLMX-2-INTAKE 

II l' EXHAUST 

FLMX-1-INTAKE 

FLMX-2-INTAKE 

'I EXHAUST I 1  

FLMX- 1-INTAKE 

" EXHAUST l q  

FLMX- 2-INT AKE 
~ ~~ 

EXHAUST 1 1  I I I I I -- 

AVERAGE FOR 

DAY NIGHT I DAY NIGHT DAY NIGHT 

THURSDAY 1 FRIDAY THE WEEK 



TO 

FROM : 

S U J ECT: 

SYMBOL : 

L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 

Dean Xeyer, Group Leader,  H - 1  February 9, 1972 

John Enders,  Leader,  CNR 

CMR BLDG. SECTION WEEKLY 

H-1-CFlR 

Airborne Contamination Tests: 

BLDG. Noni tor ing  O f f i c e ,  H - 1  

REPORT FOR THE WEEK OF 1/31/72 TO-$/6/72 

No h igh  tes t s  were r e p o r t e d .  

S p e c i a l  A i r  Tests: 

There were two taken. Repor ts  are a t t a c h e d .  

Hand & Nose Counts: 

One h igh  hand count  was r e p o r t e d  f o r  t h e  week. On 2/1/72, 
Firs. 0 
w h i l e  working w i t h  a N i t r i c  Acid-Alcohol s o l u t i o n  contaminated 
w i t h  238Pu and 239Pu. 
be ing  worn by N r s .  - had p i n  h o l e s  i n  them and t h i s  i s  b e l i e v e d  
t o  be t h e  cause of t h e  hand count .  The i n i t i a l  count  w a s  i n  excess  
of 100,000 c / m .  
2,000 c / m  and by Nonday, 2/7/72, t h e  count  was gone. 

Z#-, CNB-5 contaminated h e r  r i g h t  hand 

Apparent ly  both  p a i r s  of  l a tex  gloves 

By Thursday evening t h e  count  was down t o  about  

Mrs. -has been placed on a PA type  Pu u r i n a l y s i s  schedule .  

Contaminated Accidents :  

There was one r e p o r t e d  as a r e s u l t  of t h e  h i g h  hand count  re- 
por ted  above. 

General  : 

. 1. 

2. 

3 .  

4 .  

Hamer N i l f o r d  a t t e n d e d  a n  a l l - d a y  r e s p i r a t o r  t r a i n i n g  ses- 
s i o n  a t  OHL BLDG. on 1/31. Dan H e l m  a t t e n d e d  the  s e s s i o n  
on 212 and G i l b e r t  Garcia and J o e  Romero a t t e n d e d  on 2/4/72. 

The 1971 Annual Report on S o l i d  R a d i o a c t i v e  Waste Disposal  
was s e n t  t o  t h e  Group O f f i c e  t h i s  week. 

A t o u r  of TA-54, Area G ,  w a s  made on 211 w i t h  a n  AEC 
o f f i c i a l .  

The Zia Roads S e c t i o n  s t a r t e d  d r i l l i n g  d i s p o s a l  s h a f t s  a t  
Area G on 2/1/72. 
work . A HPS was d e t a i l e d  t o  Area G dur ing  t h i s  



1 - ALAMOS SCIENTIFIC LABORATORY 

L O S  ALAMOS. N E W  MEXICO 87544 
~. *‘l I UNIVERSITY OF CALIFORNIA 

General  Cont.: 

Reviewdiab Coun I 
Publicly Releasabie T,[ 1 

5. Mr. m, CHB-1 ,  was scheduled f o r  a lung and body count 
a t  HRL BLDG. on 2/2/72. 

6. A memo was prepared f o r  t he  Group O f f i c e  on 2/3/72 o u t l i n i n g  
es t imated  equipment needs f o r  t h e  nex t  f i v e  y e a r s .  

7. A review of work done i n  1971 on a t tempted  r e d u c t i o n  of CNR 
BLDG. s t a c k  a c t i v i t y  w a s  s e n t  t o  t h e  Group O f f i c e  on 2/3/72.  

8. A memo vas s e n t  t o  M r .  L i l i e n t h a l ,  CFB-DO, on 2/4/72,  - r e q u e s t i n g  
CPB t o  cons ide r  i n s t a l l a t i o n  of Wing a i r  sampling systems i n  
Wings $2 ,  8 3 ,  and 85. 

JE/skv  

xc: F i l e  
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----35 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO e7544 

2% has 'beerr decided to discontinue the weekly report Prom 
Sigma Complex and replace it w i t h  a monthly report co-sering 
each calendar month. 

%n addition to the infomation contained in the prsseat monthly 
PefrOft8 please incorporates 

%he chaacpxnrer: faron weekly and monthly reports to a single 
monthly report is being made in an ef€ort to ailhinate some 
duplicate papet and, h o p h l l y ,  stake betear use of the health 
physics surveyors ' time. 
Please route the original. to Dean D. Meyer thPQugh C a r l  Buckland 
and Cfiazlss Blackwell to be received in H-l Group O f f i c e  by 
the 10th of each month. 



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 
TO : Dean Meyer, Group Leader ,  H - 1  DATE: February 17,  1972 

L/ 
.! ,‘.- f’ -- IF. CJ 9 ;!’ . . ,. *:- . i I I 

~. . .2/Zz/cG John Enders ,  Leader,  CNR BLDG. Monitoring S e c t i o n ,  E-1  

Ai rborne  Contamination Tes t s :  

KO high t e s t s  were repor t ed .  

S p e c i a l  A i r  Tests: 

There w a s  one taken.  The r e p o r t  i s  a t t a c h e d .  

Hand and Nose Counts: 

No h igh  counts  were repor t ed .  

Contaminated Accidents :  

None were r epor t ed .  

General  : 

1. Z i a  Roads S e c t i o n  f i n i s h e d  d r i l l i n g  two d i s p o s a l  s h a f t s  i n  
Area G on 2/7. One s h a f t  i s  3 f t .  i n  d iameter  wh i l e  t h e  
second s h a f t  i s  6 f t .  d iameter .  

2. The count  t e c h n i c i a n  worked 4 hours  overt ime (6;OO p.m. t o  
1O:OO p.m.) pn 2/7 i n  o rde r  t o  c a t c h  up i n  t h e  count ing load  
which has  p i l e d  up due t o  ins t rument  down t i m e .  

3.  Robert  Geoff r ion  and Robert  Sandoval r epor t ed  t o  OHL BLDG. 
f o r  r e s p i r a t o r  t r a i n i n g .  
C. 0. Mart inez a t t ended  t h e  s e s s i o n s .  

On 2/9,  W i l l i e  Atencio and 

4 .  D a i l y  sampling of 7-FUX-1 I n t a k e  and Exhaust was discont inued  
on 2/7.  It: i s  be l i eved  s u f f i c i e n t  d a t a  has  been obtained form the  
d a i l y  samples,  



1 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

TO: Dean Meyer, Group Leader,  H - 1  '2 DATE: February 17,  1972 

General Cont,: 

5. CNB-14 Group worked overt ime on 2/8 and 2/10. 
a s s igned  t o  work wi th  t h e  group. 

HPS pe r sonne l  were 

6 .  -was scheduled f o r  a lung count a t  HRL BLDG. on 2 

7. A problem has  occurred i n  t h e  supply  of t r i a n g u l a r ,  m e t a l  cans 
used f o r  ho ld ing  s o l i d  r a d i o a c t i v e  waste, i n  l a b o r a t o r i e s  a t  t 
CNR B U G .  It seems SP w a s  d i r e c t e d  by H-3 t o  s t o p  o r d e r i n g  t h  
c o n t a i n e r s .  '-A memo was s e n t  t o  Mr. .O'>fara, SP-3, r e q u e s t i n g  t 
cans be k e p t  i n  s tock .  

8. Mr. S u l l i v a n ,  Beckman repairman,  a r r i v e d  on 2/10 t o  r e p a i r  coc 
i n  t h e  Count Room. H e  was a b l e  t o  g e t  Counter +;2 working, but 
Counter 81 f a i l e d  t o  ope ra t e  and burned o u t - a  rep laced  t r a n s f c  

9. A l a r g e  number of boxes c o n t a i n i n g  S e c t i o n  r eco rds  w e r e  t r a n s f e r r e d  
t o  r eco rds  s t o r a g e  on 2/11. 

JE/skv 

xc: F i l e  
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L‘ ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAhlOS. NEW hlEXlCO 87544 

OFFICE MEMORANDUM 

TO : Dean Neyer, Group Leader ,  H - 1  DATE: February 25, 1972 

Airborne Contamination Tests: 

No h igh  tes t s  were r e p o r t e d .  

S p e c i a l  A i r  Tes t s :  

There- were none r e p o r t e d .  

Hand ti Kose Counts: 

N o  h igh  counts  were repor t ed .  

Contaminated Accidents :  

None w e r e  r e p o r t e d .  

General  : 

Reviewedllab Coun 
Publicly ReleasaMe 

1. A trailer c a r r y i n g  a loaded cask  w a s  d e l i v e r e d  t o  Wing Nine on 
2/14. Swipe tes ts  taken  on t h e  t r a i l e r  i n d i c a t e d  i t  t o  be con- 
taminated i n  excess  of DOT s p e c i f i c a t i o n s .  The t r a i l e r  w a s  suc-  
c e s s f u l l y  c leaned  a t  TA-50 and r e l e a s e d . .  A r e p o r t  of t h i s  i n -  
c i d e n t  was s e n t  t o  the  Group O f f i c e .  

2. J o e  Varoz r e p o r t e d  f o r  r e s p i r a t o r  t r a i n i n g  a t  OHL BLDG. on 2/14. 
Pascua l  Chavez r e p o r t e d  f o  t h e  t r a i n i n g  s e s s i o n  on 2/16. 

3 .  A PR w a s  submi t ted  on 2/14 f o r  25 replacement motors f o r  F i l t e r  
Queen a i r  samplers .  

4 .  ENG-4 has  proposed t o  p l a c e  packaged s o l i d  r a d i o a c t i v e  was te ,  
genera ted  du r ing  t h e  CNR BLDG. r e h a b i l i t a t i o n  job,  e s s e n t i a l l y  
above ground, a t  Area G and mound d i r t  over  t he  m a t e r i a l  upon 
complet ion of t h e  job .  H-8 has  been reques ted  t o  advise  on 
t h e  p roposa l .  

p’” John Enders 
i 

JE/skv  
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Lc ~ L A M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

QFFlCE MEMORANDUM 
TO : D.ean Meyer, Group Leader,  E-1, -CXR SLDG. DATE: >larch 1, 1972 

FROM : John Enders ,  Leader ,  CNR BLDG. Monitor ing S e c t i o n ,  H-1. 

SUBJECT: C X R  BLDG. SECTION WEEKLY REPORT FOR THE WEEK OF 2/21/72 

Airborne Contmination Tests: 

No high  counts  were r epor t ed .  

S p e c i a l  A i r  Tests: 

There w a s  one taken.  The r e p o r t  i s  a t t ached .  

Hand & Nose Counts: 

No h igh  counts  were repor t ed .  

Contaminated Accidents :  

None were repor t ed .  

General  : 

1. 

2. 

3. 

4 .  

Two new sample changers  w e r e  d e l i v e r e d  t o  t h e  H-1 Count Room 
(S008) on 2/24. These changers  are replacements  f o r  changers 
i n  Counter $1 and #2. 

Enders a t t e n d e d  t h e  r e s p i r a t o r  t r a i n i n g  s e s s i o n  on 2/23. 
of t h e  CXR BLDG. S e c t i o n ' s  HPS's have now taken  t h i s  t r a i n i n g .  

All 

Trouble  has  developed w i t h  t h e  Lis ter  on Counter 33 (Widebeta 11) 
i n  t h e  Count Room. A d e c i s i o n  t o  r e p l a c e  t h e  l i s t e r  wi th  a tele- 
type  p r i n t e r  has  been made. The p r i n t e r  has  connect ions f o r  use  
wi th  a t a p e  punch. 

Three Kaune chambers a r r i v e d  on 2/22. These are f o r  use as t r i t i u m  
s t a c k  moni tors  i n  Wings Four ,  F ive ,  and a t  D.P. East. CX3-7 i s  
b u i l d i n g  t h e  monitors. .  



L' - ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

IO5 ALAMOS. NEW MEXICO 87544 

TO: Dean Meyer, Group Leader, H-1 2' DATE: Earch 1, 1972 

General Cont,: 

5 .  A Work Order request has been made to EKG-4 to have several 55 gallon 
drums, filled with contaminated o i l ,  placed into shaft # 3 4 ,  Area G ,  
TA-54. 

6 .  Robert Geoffrion,has been requested to start scheduling CNB-5 per- 
sonnel €or respirator fitting at OIiL BLDG., by H-5. 
in Wings Five and Seven will be scheduled so that by June I, it is 
hoped everyone who works in these Wings will have been fitted for full 
face masks. 
during the rehabililation job. 

Later, personnel 

It is anticipated that use of full face mask will increase 

/ John Enders 

JEf skv 

xc: File 





Lf ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

TO : Dean Neyer, Group Leader,  H - l  DATE' Xarch 8 ,  1972 

3/5/72 SUBJECT: GiR BLDG. SECTIOX VEEKLY REPORT FOR THE WEER OF 2 /28/72  TO 

SYMBOL : H - ~ - C M R  

Airborne  Contamination Tests:  

KO high  tes t s  were r e p o r t e d .  

S p e c i a l  A i r  Tests: 

There w e r e  t h r e e  r e p o r t e d .  Reports  are  a t t a c h e d .  

Hand & Nose Counts: 

N o  h igh  counts  were repor ted .  

Contaminated Accidents :  

None w e r e  r e p o r t e d .  

Genera 1 : 

1. 

2 .  

3 .  

4 .  

5 .  

A memo w a s  sent t o  Konrad, ENG-4,  o u t l i n i n g  d i s p o s a l  p i t  useage 
t o  t a k e  care of waste mater ia l  from t h e  CNR BLDG. Re-hab. work. 

A PR w a s  submit ted on 2/29 t o  o r d e r  a t e l e t y p e  p r i n t e r  and a d a p t o r  
f o r  t h e  Widebeta I1 Counter i n  t h e  H - 1  Count Room. 

The new sample changers have been i n s t a l l e d  i n  Counter #I, & !,;2. 
These c o u n t e r s  are working O.K.,  now. 

J i m  C o u l t e r  h a s  been reques ted  t o  o r d e r  p a r t s  and put  t o g e t h e r  
G i r a f f e  a i r  samplers .  The work i s  t o  b e  changed t o  W-001 ( H - 1  
Group f a b r i c a t i o n  charge) .  A PR h a s  been submit ted t o  o r d e r  t h e  
Gast a i r  pumps t o  be used w i t h  t h e  G i r a f f e  samples. 

The Z i a  Roads S e c t i o n  s t a r t e d  cover ing  exposed t ras  i n  P i t  $ 6 ,  
A r e a  G ,  on 3 / 2 .  



L’ - ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS N E W  MEXICO 87544 

TO: Dean Meyer, Group Leader,  H - 1  2- DATE: Xarch 8, 1972 

General Cont.: 

6 .  A r e q u e s t  t o  EXG-4 f o r  a Work Order t o  have the  55 g a l l o n  s ludge  
druqs  s tacked  i n  P i t  $8, Area C - ,  w a s  made 2 long t h e  Z ~ G  (October 
28, 1971). 
f u t u r e  d e l i v e r i e s  w i l l  have t o  be  made on top  o f  t he  ground. There 
have been tiines when a d r w  o r  two will t i p  over  dur ing  of f - loading  
and i f  t h e  material  l e a k s  out of t h e  drum and d i r e s ,  t h i s  570uld pose 
a s e r i o u s  r a d i a t i o n  problem. 

The n o r t h  end of  t h e  p i t  i s  now f i l l e d  w i t h  drums and 





OFFPCE MEMORANDUM 

L. ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

10s ALAMOS, NEW MEXICO 87544 

TO : Dean Meyer, Group Leader ,  H-1 

A i r  e n t e r i n g  
from June ,  1970. 
i t y  i n  t h e  f i l t e r  
f i l t e r  m e d i a .  

and exhausted from 2-FLNX-2 has  been sampled cont inuous ly  
This  sample  d a t a  was used t o  e s t i m a t e  t h e  amount of a c t i v -  
tower.  Most of the  a c t i v i t y  should be trapped i n  t h e  

Based on sampling d a t a ,  t h e  average  c o n c e n t r a t i o n  of incoming a i r  was 

This  number m u l t i p l i e d  by the  
37.8 x 10-12 pCi/cc. 
tower w a s  c a l c u l a t e d  t o  be 1,330 x l O I 2  cc .  
average c o n c e n t r a t i o n  (37.8 x 10-12 pCi /cc)  e q u a l s  50,274 p C i .  

The.volune of t h e  a i r  coming i n t o  and ou t  of t h e  f i l t e r  

Using t h e  s a m e  method t o  c a l c u l a t e  t h e  amount of a c t i v i t y  exhausted,  
a t o t a l  of 1,848.7 p C i w a s  exhausted.  The d i f f e r e n c e  of 48,325.3 FCi I 

(50,274 - 1,848.7) i s  assumed t o  be t rapped on t h e  f i l t e r  media. 

An i n d i v i d u a l  c l e a n  roughing f i l t e r  and he roso lve  95 f i l t e r  were weighed. 
The roughing f i l t e r  weighed 235 grams and as t h e r e  a r e  70 of t h e s e  f i l t e r s ,  
t h e  t o t a l  weight  e q u a l s  16,450 grams. The Aerosolve 95 f i l c e r  weighed 3,094 
grams and as t h e r e  are 36 of t h e s e  f i l t e r s ,  t h e  t o t a l  weight amounts t o  
111,384 grams. The combined weight  ( roughing p l u s  f i n a l  f i l t e r s )  equa l s  
127,834 grams. 
r e s u l t  of 3.78 x lo2  nanocur ies  p e r  gram. 

Div id ing  4.8 x lo7  nanocur ies  by 1.27 x lo5 grams y i e l d s  a 

A second method of e s t i m a t i n g  a c t i v i t y  on f i l t e r  meida involves  s u r -  
veying f i l t e r  media s u r f a c e s  wi th  an  a lpha  m e t e r .  This  was done and survey  
r e s u l t s  i n d i c a t e d  g r e a t e r  t han  2 x 106 d/m p e r  60 cm2 probe area on t h e  
roughing f i l t e r s  and about  4 x 105 d / m  pe r  60 cm2 probe area on t h e  Aerosolve 
95 f i l t e r s .  
and d i v i d i n g  by 60 cm2 equa l s  3,763. 
7.5 x l o9  d/m o r . 3 . 3  x 106 n c i .  
s a m e  method of c a l c u l a t i o n ,  t h e r e  was a t o t a l  of 3.89 x lo5  nCi. 
amount (3.689 x 106 nCi) i s  smaller by a f a c t o r  of t e n  over the  t o t a l  ac- 
t i v i t y  determined by t h e  f i r s t  method (4.83 x l o7  nCi) . 
ment i s  ve ry  good cons ide r ing  t h e  unprec i se  methods of measurement. The 
l a r g e r  f i g u r e  w a s  used t o  r e p o r t  t h e  nanocur i e s  p e r  gram es t imate .  

The s u r f a c e  area of 70 roughing f i l t e r s  amounts t o  225,820 cm2. 
3,763 m u l t i p l i e d  by 2 x lo6 d/n equa l s  

On t h e  Aerosolve 95 f i l t e r s ,  by us ing  t h e  
The t o t a l  

However, t h e  ag ree -  

d 
d -  

John Enders 

JE/skv 
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UNIVERSITY O F  CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87514 

QFFICE MEMORANDUM 

TO : Dean Meyer, Group Leader ,  H - 1  DATE: March 15, 1972 

' John Enders ,  Leader ,  CNR BLDG. Monitor ing Sec t ion ,  H-1 
~ 

SUBJECT: CY2 BLDG. SECTION WEEKLY REPORT FOR THE WEEK OF 3/6/72 T 

SYMBOL : H-I-C>lR 

Airborne  Contamination T e s t s :  

F i v e  h igh  counts  were r e p o r t e d  f o r  t h e  week: C N 3 - 1 ,  7051, 3/6/72,  
5 d/m-M3, 3 /7 /72 ,  6 d/m->13, 3 /8 /72 ,  6 d/m-F13, and 3/10/72, 7 d/m->13. 

It  i s  be l i eved  t h e s e  counts  are caused by the  sampling o p e r a t i o n  
t h a t  i nvo lves  removing water samples from tanks  t h a t  c o n t a i n  specimens 
of 238Pu. 
a c t i v i t y  was due t o  538Pu. 
o p e r a t o r  wear a f u l l  f a c e  mask du r ing  t h e  sampling ope ra t ion .  This  
room w a s  n o t  designed f o r  t h i s  type of work and i s  not  p rope r ly  ven- 
t i l l a t e d .  

P u l s e  h e i  h t  a n a l y s i s  of f i l t e r s ,  by OB-1, i n d i c a t e d  t h e  
I t  has  been recommended t o  C m - 1  t h a t  t h e  

3 cm-14,  9160, 3/10,  6 d/m-M . No known cause.  I n v e s t i g a t i o n  
i s  con t inu ing .  

S p e c i a l  A i r  T e s t s :  - 

There were 3 taken.  Reports  are a t t a c h e d .  

Hand & Nose Counts: 

KO h igh  counts  were r e p o r t e d .  

Contaminated Accidents :  

None were r e p o r t e d .  

General  : 

1. 

2. 

3 .  

P e r  conve r sa t ion  wi th  Dagget t ,  ENG-4, a work o rde r  i s  being 
w r i t t e n  t o  have more f i l l  d i r t  place on P i t  f 4 ,  Area C. 
a d d i t i o n a l  d i r t  should promote b e t t e r  water  dra inage  from t h i s  
p i t .  

The 

C>B-14 worked overt ime on 317 and 3 / 9  from 5 : 3 0  p.m. t o  9:30 p.m. 
HPS personnel  were d e t a i l e d  t o  work wi th  t h e  group. 

A Work Order r e q u e s t  was made t o  EXG-4 t o  have l abore r s  re-pack 
3 55 g a l l o n  s ludge  drums. These drums leaked when they were 
of f - loaded  i n  p i t  #8. 

John Enders 



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMCS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

' Dean Meycr, Group Leader ,  H - 1  TO DATE: >larch 24, 1972 

' John Enders , Leader ,  C>fR 

SUBJECT: CFIR BLDG. SECTION WEEKLY 

' H-l -Cbm 

BLDG. Monitoring S e c t i o n ,  H - 1  

REPORT FOR THE WEEK OF 3/13/72 TO 3/19/72 

Airborne Contaminat ion Tests: 

There were f o u r  h i  h counts  r epor t ed  f o r  t h e  week. CMB-1, 5129, 
3/17/72,  18 d/m - F13, 25gPu. 
g love  change on t h i s  d a t e ,  dur ing  a S p e c i a l  A i r  Tests. 

It i s  be l i eved  t h e  count  was due t o  a 

CMB-1, 7051, 3/13/72, 11 d/m - M 238pu. A sample of water was 
The ope ra t ion  i s  - removed from a w a t e r  t ank  hold ing  a 238Pu sample .  

be ing  s t u d i e d  f u r t h e r  by CMB-1. 

On t h i s  d a t e ,  a l i q u i d  
238Pu s m a p l e  w a s  be ing  worked w i t h  i n  a fume hood i n  t h i s  lab .  
p o s s i b l e  a pa r t i c l e  of material  was picked up by t h e  a i r  sampler which 
i s  l o c a t e d  on t h e  s i d e  of t h e  fume hood. 

CNC-4, 4115, 3/16/72, 12 d/m - $1 , 238Pu. 
It i s  

3 CMB-14, 9165, 3/16/72,  13 d/m - M . P u l s e  h e i g h t  a n a l y s i s  of 
f i l t e r  paper  a c t i v i t y  has  n o t  y e t  been performed so  t h i s  count may 
n o t  be h igh  i f  t h e  a c t i v i t y  i s  due t o  Uranium. There w a s  no known 
cause  f o r  t h e  count .  

S p e c i a l  A i r  T e s t s :  

There w e r e  5 taken .  Reports  are  a t t a c h e d .  

Hand & Nose Counts: 

N o  h igh  coun t s  w e r e  r epor t ed .  

Contaminated I n c i d e n t s :  

None were r e p o r t e d .  

General:  

1. CblB-14 group worked from 5:30 p.m. t o  9:30 p.m. on 3/14 and 3/16. 
HPS pe r sonne l  w e r e  d e t a i l e d  t o  work w i t h  t h e  group. P a r t  of t h e  
work involved a t tempted  decontaminat ion of h i g h l y  contaminated 
(238Pu) manipula tors .  
by t h e  o p e r a t o r s .  

Suppl ied a i r  f u l l  f a c e  masks were worn 



L ’  ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

10s ALAMOS. NEW MEXICO a7544 

TO: Dean Meyer, Group Leader,  H - 1  - 2  

General  Cont. : 

DATE: ?larch 24,  1972 

2 .  F i l t e r  media i n  2-FL&lX-2 w a s  changed on 3/13/72  and 3/14/72 by 
Zia Tinners .  HPS personnel  were d e t a i l e d  t o  work wi th  these  men. 
Suppl ied a i r  f u l l  f a c e  masks were worn by personnel  i n s i d e  the  
f i l t e r  plenum. An estimate of a c t i v i t y  on t h e  f i l t e r  media was 
made us ing  i n t a k e  and exhaust  a i r  sampling d a t a .  A l s o ,  an  e s t i m a t e  
was made us ing  moni tor ing  d a t a  from surveys  of t h e  f i l t e r s .  There 
was good agreement between t h e  two estimates which ind ica t ed  about  
378 nanocur ies  pe r  gram. 

The f i l t e r  media was doubly s e a l e d  i n  p l a s t i c  bags,  c r a t e d ,  and 
d e l i v e r e d  t o  p i t  8 1 2 ,  Area G,  TA-54. 

3 .  A re-work job  was completed on t h e  C L R  BLDG. A i r  s b p l i n g  r e p o r t  
t h i s  week. The r e p o r t  r equ i r ed  an  e s t ima ted  100 man hours t o  
p repa re .  

4 .  A d i s c u s s i o n  was he ld  i n  t h e  Group O f f i c e  between Xr. Crissman 
and . H - l  on t h e  problem of agreement between the  r a d i o a c t i v e  waste 
vdume r e p o r t e d  by t h e  Group O f f i c e  semi-annual ly  and the  volume 
repor t ed  t o  t h e  AEC f o r  t h e i r  f a c t  s h e e t .  

I t  w a s  dec ided  t o  review t h e  r e p o r t s  t o  c o r r e c t  and/or exp la in  
t h e  d i f f e r e n c e s  i n  t h e  r e p o r t s .  

Cons iderable  t i m e  i s  be ing  spen t  p repa r ing  d a t a  f o r  an AEC r e p o r t  
on waste d i s p o s a l .  The informat ion  has  t o  be  retrieved from t h e  
Di sposa l  Log book e n t r i e s  i n  o rde r  t o  r e p o r t  t he  d a t a  on a f i s c a l  
yea r  b a s i s  and t o  provide  a breakdown of waste i n t o  t h r e e  c a t e g o r i e s .  

5. 

JE/skv 



m 

a *I 

I 

I -r 

- 

T 1 

L I 

zt 

- 

-I- 

c 
I I 

I 

I 



i 
I -- 

T 

I 
__IcI 

I 
I 

I 
I 
I 

I 
I 

' /  

I - 

- 

7 
! 

7 

i I 
I 

I 
i 

- 

- 

T 
i 
- i 

Re . 

pu c I tic14 

I 
I 
I 

- 1. 

i I - 
I I --- 

I .  

I i i  

YLa 
?ek 

- 

- 

T 
I 
I i 

i 

i 
I 

.i 

- 

T- 
I 

! 
i 
i 

--- 
I 

I 
i 

I 
I 
I 

I 

I I 1  
I-- ! 



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAhlOS. N E W  MEXICO 8 7 5 4 A  

OFFICE MEMORANDUM 

TO : Dean Meyer, Group Leader,  H - 1  DATE: March 29, 1972 

ReviewWLab Counsel 
Publicly F l e l e a Y / ~  ' John Enders ,  Leader ,  C?E BLDG. Monitor ing Sec t ion ,  H - 1  

I/ ' 

CI'IR BLDG. SECTIOK WEEKLY REPORT FOR THE WEEX OF 3/20/72 TO 3/26/72 

Airborne Contamination Tests: 

X o  h igh  counts  were r e p o r t e d  f o r  t h e  week. 

S p e c i a l  A i r  T e s t s :  

There were none taken. 

Hand 6- Xose Counts: 

N o  h igh  counts  were r epor t ed .  

Genera 1 : 

1. 25 f i l t e r  queen motors and adap to r s  were d e l i v e r e d  on 3/20. 

2. CXB-5 Group s t a r t e d  working overt ime on 3/21 from 7:OO a .m.  
t o  8 : O O  a .m.  and 5:OO p.m. t o  6:OO p.m. HPS personnel  have 
been d e t a i l e d  t o  work w i t h  t h e  group. 

3. CNB-14 Group worked over t ime from 5:30 p.m. t o  9:30 p.m., 
i n  Wing S i n e ,  on 3/21 and 3/23. 
t o  work w i t h  t h e  group. 

HPS personnel  w e r e  d e t a i l e d  

4. A survey  of t he  S e c t i o n ' s  r eco rds  and volume of material  i n  
s t o r a g e ,  e tc . ,  was taken  on 3/21. S e c t i o n  personnel  have been 
informed they  must remove a l l  mater ia l ,  n o t  necessary  t o  t h e i r  
work, from t h e i r  f i l e  c a b i n e t s  and desks .  
t aken  s h o r t l y  t o  de te rmine  t h e  r e d u c t i o n  i n  volume of material. 

Another survey w i l l  b e  

5. The f i n a l  d r a f t  of t h e  r e p o r t  on a i r  sampling a t  the CMR BLDG. 
w a s  turned i n t o  t h e  Group O f f i c e  on 3/21. 

6. Considerable  t i m e  was spen t  t h i s  week working on a waste d i s p o s a l  
r e p o r t  f o r  t h e  AEC (Dennis Wong's d a t a ) .  

7 .  An o r i e n t a t i o n  t o u r  of t h e  CXR BLDG. was made on 3/23 and 3/24 
w i t h  R o n  S t a f f o r d ,  HP. 



L' - ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS. NEW M E X I C O  87544 

TO : Dean Meyer, Group Leader,  E - 1  -2  DATE: ;-i.larch 29, 1972 

ReviewWLab Counsei 
Publicly Releasable : , 

. General Cont. :  

8 .  One dozen marking pens were r ece ived  on 3/24. 
t o  t r y  t h e s e  pens ou t  on marking packages a t  Area G t o  see 
how the i n k  s t a n d s  up t o  t h e  e f f e c t  o f  weather ing .  

I t  is  planned 

1 

JE / skv  
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' OS ALAMOS SCIENTIFIC LASOXATORV 
UNIVERSITY OF CALIFORNIA 

LOS ALA.UOS. NEW MEXICO 87544 

F R O M  . : Dear? D .  Meyer, Group L e a d e r ,  15-1 

I n  your  resort for week of March 2 4  throush &!arch 31 ,  
1372 , you show an a v e r a g e  a i r  c o n c e n t r a t i o n  from 2-FUIX-2 
exhaust of 1 2 8  d 3 r a / M 3 .  

P l e a s e  send ne a r e p o r t  on t h i s  i n c i d e n t .  I n c l u d e  the 
answers t o  t he  fo l lowing  q u e s t i o n s  i5 t h e  i n fo rma t ion  
i s  a v a i l a b l e :  

1. T o t a l  a c t i v i t y  released fron 2-??xx-2 exhaus t  
for the week. 

2 .  Average c o n c e n t r a t i o n  i n  uCi/nl. 

3. What i s o t o p e  was released. 

4 . Source of relezse i 5  i t  can b e  located- 



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA - 

LOS ALAMCS, NEW MEXICO .97544 

OFFICE MEMORANDUM 

: Dean Meyer, Group Leader ,  H-1 DATE: A p r i l  6, 1972 TO 

FROM : Robert  Geoff r ion ,  CXR BLDG. Hon i to r ing  S e c t i o n ,  H - 1  

SUBJECT: CHR BLDG. SECTION WEEKLY REPORT FOR THE WEEK OF 3/27/72 TO 4/2/72 

SYMBOL : H-1-CFIR 

Ai rborne  Contamination Tests: 

No h igh  counts  were r e p o r t e d  f o r  t h i s  week. 

S p e c i a l  A i r  Tes t s :  

Three specials were taken.  The r e p o r t s  are a t t a c h e d .  

Hand and Kose Counts: 

NO 

Genera l  : 

1. 
I 

2. 

3. 

4 .  

5 .  

h igh  counts  were r e p o r t e d .  

CMB-5 Group has  cont inued  working over t ime each day from 
7:OO a.m.  t o  8:00 a .m.  and 5:OO p.m. t o  6:OO p.m. HPS 
personnel  worked du r ing  t h e s e  pe r iods .  

CPB-14 Group worked overt ime from 5:30 p.m. t o  9:30 p.m. 
i n  Wing #9, on 3/28 and 3/30. HPS personnel  were d e t a i l e d  
t o  work w i t h  t h e  Group. 

Work con t inues  p repa r ing  w a s t e  d i s p o s a l  r e p o r t  f o r  t he  MC 
(Dennis Wong's d a t a ) .  

Z i a  Company men s t a r t e d  s t a c k i n g  drums i n  Area G,  P i t  98 on 
3/28. 

OB-1 Group worked overt ime i n  Wings 5 and 7 on A p r i l  1, 1972 
from 8:00 a.m. t o  5:OO p.m. HPS w a s  d e t a i l e d  t o  work. 

1 

RG/skv 
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TO 

FROM : 

SU B J ECT : 

SYMBOL : 

P L ALAMOS SCIENTIFIC LABORATORY 
. UNIVERSITY OF CALIFORNIA 

. .  LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

Dean Meyer, Group Leader,  H - 1  DATE: A p r i l  14, 1972 

H- 1-CXR 

Airborne  Contamination Tests: 

No h igh  counts  were r e p o r t e d  f o r  t h i s  week. 

S p e c i a l  A i r  Tests: 

There were s ix  s p e c i a l s  taken .  Reports  are a t t a c h e d .  

Hand and Nose Counts: 

N o  h igh  counts  were r e p o r t e d .  

Genera 1 : 

1. 

2. 

3 .  

4 .  

5. 

6 .  

RG/ s kv 

CHB-1, CFB-5 and Cm-14 cont inued t o  work overt ime through 
t h i s  pe r iod  and HPS's w e r e  ass igned  t o  work w i t h  these  groups.  

The s t a c k i n g  of drums a t  TA-54 P i t  %8 i s  s t i l l  being c a r r i e d  
ou t  by Z i a  Personnel .  

An SOP w a s  w r i t t e n  and approved on the  work t o  remove the  
a lpha  box from C e l l  !!5 i n  Wing Nine. 
worked on Sa turday ,  A p r i l  8 ,  1972, as t h i s  o p e r a t i o n w a s  
c a r r i e d  o u t  by C m - 1 4  personnel .  
s u c c e s s f u l  w i t h  no contaminat ion t o  pe r sonne l  o r  t o  the  wing. 

Xtenc io  and Geoffr ion 

The o p e r a t i o n  w a s  h igh ly  

1 

An i n v e s t i g a t i o n  w a s  c a r r i e d  out  t h i s  week t o  exp la in  the  
cause  of a h igh  exhaust  count  for 2-FLXX-2 Exhaust and as a 
r e s u l t  a r e p o r t  w a s  s e n t  t o  t h e  Group O f f i c e .  

A Te le type  p r i n t e r  w a s  i n s t a l l e d  i n  t h e  H - 1  Count Room on 
Counter #3.  

SOP'S f o r  H - 1  personnel  wing ope ra t ions  were s e n t  t o  the 
Group O f f i c e  f o r  approval  and s i g n a t u r e s .  

1 

~ < , - - "  
I '  -- 

RGb er  t G e  o f f r i on 
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TO 

FROM : 

SUBJECT: 

SYMBOL : 

Airb  orns Contamination Tests : 
cunt reported fo r  the week, CH5-5,b/3.4, There was one 

the morning ana no a c t i v i t y  i n  the room i n  the af t ,  arnoon. A 
s-urvey of the room showed no contamina+' uion. 

, Normal operations were carried out i n  2124, 18 

Special  A i r  Tests: 
There were Tive S2ecials taken. Fieports a re  attachea. 

Hand and Nose Counts: 
KO high counts were reported. 

Contaminated Incicientst 
Iione were reported , 

General: 

1. 

2 .  

3 .  

4. 

.d 

> *  

1 

C;G-l ,  21~3-5 an5 C ? E - l L  continue6 t o  work overtime through 
t h i s  perio:; and H?S's were a s s i g e d  t o  work x i t h  these groups. 

-. F i l t e r  rneciia was changed i n  wing 3 ,  3195, on 4/l2. IJo spread 
of contamination o r  high airborne counts resulted Zrom the 
operakion. 

Zia personnel i'inished stacking drums i n  Pit% TA-54. 
Poloroia pictures were taken sharing the work that  was done. 

Zia 3raftmen worked i n  the manhole infront  of the C X i l  BI3S. 
removin; niercury. An BE3 supervised the operation. 

A k r g s  crate ccztai-xing the L''i-u alpha box frm sell+S 
ving 9 tms taken by the Zia Xggz-rs crc. .Z.A-~Q and placed in 

<. r _. 

L % , i i ; : K '  7, o" II L/'ll; , 





L( ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALXMOS, NEW MEXICO a7544 

OFFICE MEMORANDUM 

SUBJECT: CXR SLDC-. SECTION IJEEKLY REPORT FOR THE WEEK OF 4/17/72 TO-4/23/72 
4 

Airborne  Contamination T e s t s :  

Tko h igh  tes ts  w e r e  r e p o r t e d  f o r  t he  week: CKC-4, 4133, 4/18/72, 
12 d/m - M3, probably 239Pu. 

There i s  no known cause  f o r  t h i s  high count .  CNC-4 d i d  not  work 
w i t h  r a d i o a c t i v e  mater ia l  i n  the  l a b  on t h i s  d a t e .  

3 239 
CXi-14, 9030, 4/18/72, 30 d/m - I4 , assumed t o  be  Pu. 

No one worked i n  t h i s  area on t h i s  d a t e .  The c e l l  doors  connect ing 
c e l l  85, and $7 w e r e  r a i s e d  and lowered. This could have caused some r e s -  
i d u a l  contaminat ion  from t h e  J u l y ,  1971, i n c i d e n t  t o  have j a r r e d  loose  
and become a i rbo rne .  

SDecial  A i r  Tests: 

There were 22 taken.  Repor ts  a r e  a t t a c h e d .  

Hand 6- Nose Counts: 

No h igh  counts  w e r e  r e p o r t e d .  

Contaminated Accidents :  

None were r epor t ed .  
I 

General  : 

1. A s u r p e r v i s o r ' s  t r a i n i n g  s e s s i o n ,  s t a r t i n g  on 4/20 and continued 
f o r  s i x  more s e s s i o n s ,  w a s  a t t ended  by Enders .  

2 .  CNB-5 worked overt ime,  2 hours  each day, Monday through Thursday. 
An HPS was ass igned  t o  work w i t h  the  group. 

3 .  CHB-14 worked 4 hours  overt ime on 4/18/72 and 4/20/,72. 
w e r e  a s s igned  t o  work w i t h  the  group. 

HPS personnel  

4. O l B - 1  worked overt ime on 4/22. HPS personnel  .were assigned t o  work 
w i t h  the  group. 
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Lf ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 

' Dean Meyer, Group Leader,  E-1  4 ,/(bl DATE: TO 

ReviewedlLab Counsel 
putjlizty Releasable 

John Enders,  Leader,  C?IR BLDC-. Monitor ing S e c t i o n ,  9-1 FROM : 

May 4 ,  1972 

CXR BLDC-. SECTION WEEKLY REPORT FOR "FE WEEK OF 4/24/72 TO /4/30/72 

H-142IR 

SUBJECT: 

SYMBOL : 

Airborne Conta3ina t ion  Tests: 

One h igh  count  was r e p o r t e d  f o r  t h e  week: CMB-1, 4/24, 7051, 
17  d/m - P13, 238Pu. Cleaning o p e r a t i o n s  were c a r r i e d  o u t  on 238Pu 
contaminated t anks .  Personnel  were wearing f u l l  f a c e  masks dur ing  
t h e  job. 

S p e c i a l  A i r  Tests: 

There w e r e  2 taken.  Reports  are a t t a c h e d .  

Rand & Nose Counts: 

No h i g h  counts  w e r e  r e p o r t e d .  

Contaminated Accidents :  

None w e r e  r e p o r t e d .  

General: 

1. Two CMS-1 people  w e r e  sc'reduled f o r  lung re-counts  a t  HRL 
BLDG. on 4/24. 

2. A l l  mater ia l  i n  p i t  #16, Area G ,  h a s  been r e l o c a t e d  i n t o  
p i t  # 6 ,  except  a l a r g e  c o n c r e t e  block t h a t  w i l l  r e q u i r e  
u s e  of  a c r a n e  t o  move. 

3. CMB-5 worked extended work h o u r s ,  Ffonday through Thrusday 
(7:OO a . m .  t o  8:OO a.m. and 5:OO p.m. t o  6:OO p.m.) .  An 
HPS w a s  a s s i g n e d  t o  work w i t h  t h e  group. 

4 .  CW3-14 worked 4 hours  overt ime,  Tuesday, 4/25,  and Thursday, 
4/27, (5:30 p.m. t o  9:30 p.m.).  An EPS w a s  ass igned  t o  work 
w i t h  t h e  group. 



L' . ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

Dean ?!eyer, Group Leader,  H - 1  -2- DATE: Flay 4 ,  1972 TO: 

General Cont. : 

5. CXB-1 worked overt ime on Saturday,  4 / 2 9 ,  8 : O O  a .m.  t o  5 : O O  p.m. 
An tips was sckeduled t o  work w i t h  t h e  group. 

6. A d d i t i o n a l  f i l l  d i r t  w a s  placed on p i t  <;4, Area C y  on 4 / 2 5 ,  by 
Z i a ;  The o r i g i n a l  d i r t  cover  had sunk i n  a3out  two f e e t .  

7 .  Exposed tras:? i n  P i t  #6, Area G ,  was covered on.4124-26. 

8. Z i a  E l e c t r i c i a n s  s t a r t e d  working i n  BLDC-. 700 on 4 / 2 8 .  A HPS 
w a s  d e t a i l e d  t o  work w i t h  t h e s e  men. 

H-5  has  been reques ted  t o  s u p p l y - a  'OSr source  f o r  use  w i t h  
t h e  Widebeta 11 c o u n t e r  i n  t h e  H - 1  Count Room. 

9 .  

JE/skv  

xc: File 
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LC ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 8 7 5 4 A  

.- 

OFFICE MEMORANDUM 
TO : Dean Meyer, Group Leader, H-1 DATE: . Xay 12, 1972 

: John Enders, Leader, C>IR B U G .  Xonitoring Section, E-1 '- 

SUBJECT: C>E BLDG, SECTIOK WEEKLY REPORT FOR THE WEEK OF 5/1/72 TO 5 

Airborne Contamination Tests: 
3 

There were three high tests reported: CNB-1, 7051, 8 d/m+ , 
CFB-1, 7051, 5/2, 6 d/m-H3, and CX3-1, 7051, 5/4, 7 d/m-$. 

It is believed all of these counts occurred during sampling 
operations in which 238Pu contaminated water is withdrawn from 
acquariums conzaining- 238Pu specimens. Full face masks were worn 

. by CMB-1 personnel during this job. 

Special Air Tests: 

There were 13 taken. Reports are attached. 

Hand & Nose Counts: 

One high hand count was reported on 5/3. A Zia Tinner contaminated 
the thumb of his left hand while replacing filter media in Wing Five 
filter tower (5295). After several attempts to reduce the count (5,000 
c/m) failed, the individual wore a rubber glove home that evening. The 
following day the count was reduced to 2,000 c/m and by the next day, 
545,- the -count was gone, 

Contaminated Accidents: 
1 

None were reported,, 

General: 

1. CHB-5 continued to work extended work days (7:OO a.m. to 6:OO 
p.m.) (Monday through Thursday) CMB-14 worked 4 hours overtime 
on Trtesday and Thursday and C>B-1 worked 8 hours overtime on 5/6. 
HPS personnel were detailed to work with these groups. 

2. Zia Crafts worked at BLDG. #700 on 5/1, 2, and 3, A HPS was de- 
tailed to work with them. 

3. Hetal signs reading "Caution -X Radiation" were delivered on 5/1. 
It is planned to place these signs on access doors to rooms where 
X-Ray machines are used. 

CFB-5 received three sources containing 238Pu on 5/1. 
is stored in its container in 2195, 

4 .  The material 



L' - ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

TO : Dean Neyer, Group Leader,  H - 1  2' TE: May 12, 1972 

General  Cont. : 

5. 

6 .  

7. 

8, 

9. 

JE / skv  

xc: F i l e  

Z i a  T inners  changed f i l t e r  media i n  5-FUlX-1 and t h e  roughing 
f i l t e r s  i n  5 - F M - 2  on 5/3 and 4. 
t o  work w i t h  t h e s e  men. 
bags,  p laced  i n  plywood crates (3) and d e l i v e r e d  t o  p i t  T12, 
Area G. 

HPS personnel  were ass igned  
Removed media was packaged i n  p l a s t i c  

EKG-4 has  been r eques t ed  t o  r e - a t t a c h  t h e  exhaus t  l i n e  of t h e  
Wing Four c e n t r a l  a i r  sampler  t o  t h e  main exhaust  duc t  i n  Wing 
Four  basement. 

H-7 and Z i a  Laborers  s t a r t e d  d igg ing  i n t o  p i t  $4 ,  Area C on 5 /3  
i n  a n  e f f o r t  t o  l o c a t e  a s ludge  drum t h a t  had been bur ied  f o r  
18 yea r s .  
had been logged i n t o  t h e  LA Notebook used a t  t h a t  t i m e  f o r  Waste 
Disposa l .  

On 514, a drumwas uncovered ve ry  c l o s e  t o  where i t  

A d e c i s i o n  h a s  been made t o  revise t h e  CNR BLDG. Rad ia t ion  S a f e t y  
Rules  and cop ie s  of t h e  Rules  have been sent t o  a l l  CNR BLDG. Group 
and D i v i s i o n  Leaders f o r  t h e i r  comments. 

Z i a  s t acked  55 g a l l o n  s ludge  drums i n  p i t  #8, A r e a  G ,  on 5/5. 
HPS was d e t a i l e d  t o  A r e a  G f o r  t h i s  job ,  

A 

John Enders  7 
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Lc ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

TO ’ Dean Neyer, Group Leader ,  E-1 DATE: May 18, 1972 

’ Robert Geoff r ion ,  H-1,  CXR BLDG. Honi tor ing  S e c t i o n  L.; 

SUB’ECT: CHR BLDG. SECTIOB WEEKLY REPORT FOR WEEK OF 5/8/72 TO 5 

Airborne Contaminat ion Tes t s :  

3 
One h igh  tes t  r epor t ed :  CMB-5, 2054-A, 18 d/m-M . S p a l l i n g  of 

one p a r t i c u l a r  ~ u 2 3 9  specimen. NO r e s p i r a t o r s  were worn. 

S p e c i a l  A i r  T e s t s :  

There was one taken .  Report  i s  a t t a c h e d .  

Hand 6i Nose Counts: 

No h igh  coun t s  were repor t ed .  

Contaminated Accidents :  

None were repor t ed .  

General  : 

1. CNB-1 and CMB-14 and CMB-1 cont inued t o  work overt ime and 
HPS were as s igned  t o  work w i t h  t h e s e  groups.  

CMB-1 pe r sonne l  removed one Pu238 sphere  from t r a n s f e r  con- 
t a i n e r  and p laced  i t  i n  d r y  box i n  Room 2070. 
remain i n  t r a n s f e r  c o n t a i n e r  i n  2195. 

2. 
Two spheres  

3. Z i a  I r o n  workers  worked i n  BLDG. $700 on 5 /8 ,  3 / 9 ,  and 5/10. 
EPS was as s igned  t o  cover t h e  ope ra t ion .  

4 .  Wing #5 w a s  p laced  on h a l f  speed on 5/12 so  t h a t  a i r  flow 
measurements could be taken  on open f r o n t  dryboxes and hoods. 
H-5 and ENG. groups were i n  on t h i s .  S i m i l a r  s t u d i e s  a r e  
going t o  be made i n  Wings 2 and 7 i n  t h e  nea r  f u t u r e .  

5. A Bendix-shipment  was rece ived  and mater ia l  was unloaded at: 
?A-54, P i t  # 6 .  No contaminat ion  r e s u l t e d  from t h e  opera t ion .  

P\ 

RG/skv 
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ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

TO 

SYMBOL : 

Hand and Nose Counts: 
Eo-high counts were reported. 

Contaziimted Accidents: 
None were re:Gted, 

i/ IL)' 
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TO 

FROM : 

S U B J ECT: 

SYMBOL : 

LC 4LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

Dean Heyer, Group Leader,  E - 1  DATE: June 5 ,  1972 

John Enders ,  L&ader,-CMR BLDG. N m i t o r i n g  S e c t i o n ,  H - 1  

CYiR BLDG. SECTION WEEKLY REPORT FOR THE WEEK OF 5/22/71 

b 

0 

H-I-GVIR 

Airborne Contamination T e s t s :  

KO high  c2unts  were r e p o r t e d .  

S p e c i a l  A i r  Tests: 

Three were taken.  Reports  a r e  a t t a c h e d .  

Hand 6: Nose Counts: 

N o  h igh  counts  w e r e  r e p o r t e d .  

Contaminated Accidents :  

One i n c i d e n t  occurred on 5/25 i n  which a CFB-1 employee contaminated 
a s m a l l  area of h e r  l e f t  forearm w i t h  about  1,500 c / m  a lpha .  
peated a t t e m p t s  t o  c l e a n  t h e  area she  was advised t o  wear a latex "cuff"  
over  t h e  area by H-2 and E-1. The count was reduced t o  1,200 c/m by 
8:OO a . m . ,  on 5 /26  and on 5 /30 ,  t he  count  w a s  gone. She does n o t  know 
how t h e  s k i n  became contaminated as she  was wearing a l a b  c o a t .  
mater ia l  i s  b e l i e v e d  t o  be  239Pu02. 
contaminated.  

A f t e r  re- 

The a c t i v e  
There were no breaks  i n  t h e  area 

General  : 
- 

1. The R e h a b i l i t a t i o n  drawings f o r  Wings 2 ,  5 ,  and 7 were reviewed 
w i t h o u t  comment, by H - 1 ,  on 5/23. 

2.  Z i a  C r a f t s  worked a t  BLDG. #700 on 5/23.  A HPS w a s  d e t a i l e d  t o  
work w i t h  t h e s e  men. 

3. CMB-1 Group worked i n  Wings 3, 5 ,  and 7 on 5/27.  A HPS w a s  d e t a i l e d  
t o  work w i t h  t h e s e  people .  

4 .  CMB-5 Group worked 2 h r s .  overt ime on 5/22,  5/23,  5 / 2 4 ,  and 5/25. 
An HPS was d e t a i l e d  t o  work wi th  the  Group. 



Lr - ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

105 ALAMOS. NEW MEXICO 87544 

DATE: June 5 ,  1972 TO: Dean ?!eyer, Group Leader ,  H-1 ' 2  

Rwicsvsd/Lab Ccunse 
Publicly Releasable 8, /$ 

I '  General Cont. :  

5 .  CXB-14 worked 4 h r s .  overt ime on 5 /23  and 5/25.  X HPS was d e t a i l e d  
t o  work w i t h  these  people .  

1 
6.  Zia s t acked  drums i n  p i t  +/8, A r e a  G ,  on 5 /26 .  A HPS was d e t a i l e d  

t o  work w i t h  these  men. 

! 

/ John Enders 

JE/skv  

XC: F i l e  
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TO 

FROM : 

SUBJECT: 

SYMBOL : 

M ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544.  
*- 4 'c 2. .~4i -I i 

OFFICE MEMORAMBUM 
Dean Neyer, Group Leader ,  H - 1  DATE: June 9 ,  1972 

ReviwdLab 
Publicly ReteasaMe 

John Enders,  Leader,  CMR BLDG. Xoni tor ing  S e c t i o n ,  E - 1  

CMR BLDG. SECTION WEEKLY REPORT FOR THE WEEK OF 5/29/72 TO 6/4/72 

H-1-CXR 

Airborne  Contamination T e s t s :  
i' 

There were s i x  h i g h  tes ts  r e p o r t e d  f o r  t h e  week: CMB-1, 7023, 5/31,  

a r e p o r t  of someone tampering w i t h  a n @ n e r t  glovebox, used by CMB-1, 

CNB-1, 7051, 6/1,  6 d/m-p?, 238Pu 

/m-M3, 2 3 9 7 ~ .  It  i s  n o t  known what caused t h e  h igh  t e s t .  There has  

.. t h e r e  may be  some connect ion.  , .C 

3 

CMB-1 i s  s t i l l  i n v e s t i g a t i n g  t h e s e  h i g h  counts .  I t  i s  p o s s i b l e  
and G I B - 1 ,  7051, 6/2,  19 d/m-M , 

238Pu. 
t h e  counts  may b e  caused by inadequate  exhaus t  v e n t i l l a t i o n  i n  t h i s  room. 

1 .  

CMB-1, 7123-25-27,' 6/1, 5 d/m->?, 239Pu (Ave. of 3 t e s t s ) .  I t  i s  /..''.'- 
b e l i e v e d  t h e  count  was a r e s u l t  of a f a u l t y  g a s k e t  on a n  a i r  lock .  . ,  

CMB-14, 9160, 6/1,  8 d/m-M , 239Pu. The high count may have been caused 
by work on a b i i s t e r  on c e l l  V16. 

3 233u CMB-8, 4069, 6/2,  164 d/m-M , . T h i s . c o u n t  may have been caused 
by d e m o l i t i o n  work c a r r i e d  o u t  i n  t h e  l a b  by Z i a  Craftsmen. A l l  personnel  
i n  t h e  area w e r e  wearing f u l l  f a c e  masks. 

S p e c i a l  A i r  Tests :  

There were 4 r e p o r t e d .  Reports  are  a t t a c h e d .  

Hand and Nose Counts: 

No h i g h  counts  were r e p o r t e d .  

Contaminated Accidents  : 

None were r e p o r t e d .  

Genera.?. : 

1. Z i a  covered exposed w a s t e  i n  p i t  $ 6 ,  Area G ,  on 5/30. A XPS w a s  
d e t a i l e d  t o  work w i t h  t h e s e  people .  

2. Jeremy T r u j i l l o ,  Summer S t u d e n t ,  r e p o r t e d  f o r  work wi th  t h e  
S e c t i o n  on 6/1.  



Lr - ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

-. LOS ALAMOS. N E W  MEXICO 87544 

TO: Dean Meyer, Group Leader ,  H - 1  -2- DATE: June 9 ,  1972 

Genera 1 : 

3 .  CXB-1 worked overt ime i n  King $3 on 613. A HPS was d e t a i l e d  t o  
work w i t h  t h e  pe r sonne l .  

4 .  C$!!B-5 worked 2 hours  overt ime on 5 /30 ,  31, 6 / 1  and 6/2.  .A APS 
was d e t a i l e d  t o  work w i t h  t h e  group. 

5 .  C>B-14 worked 4 hours  overt ime on 5/30.  X HPS was d e t a i l e d  t o  
work w i t h  t h e  men. 

6.  The v e n t i l l a t i o n  was on "1 /2  speed" i n  Wing Two on 6 / 2  i n  o rde r  
t o  i n c r e a s e  a i r  v e l o c i t y  i n  v e n t i l l a t e d  e q u i p e n t  i n  some l a b s .  
This i s  i n  p r e p a r a t i o n  f o r  t he  a n t i c i p a t e d  long term " 1 / 2  speed" 
c o n d i t i o n  t h a t  w i l l  e x i s t  du r ing  the  f i l t e r  tower r e h a b i l i t a t i o n  
job .  

A s imi la r  e x e r c i s e  has  been c a r r i e d  out  i n  Wings F ive  and Seven 
f o r  t h e  s a m e  reason .  

JE / skv  

xc: F i l e  
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TO ' Dean Fleyer, Group Leader,  H - 1  DATE: June 16, 1972 

SUBJECT: C4fR BLDG. SECTIOX WEEKLY REPORT FOR THE WEEK OF 6/5/72 TO 6/f1/72 

Airborne Contamination Tests:  

Four h igh  tes ts  were r e p o r t e d :  7051, 6/6/72, 17 d /m-d ,  7051, 6/7, 
25 - d/n->13, 7051, 6/8,  11 d/m-N3, and 7051, 6/9; 29 d/m-M3. 

I t  i s  b e l i e v e d  a l l  of t h e s e  tes ts  are  a r e s u l t  of inadequate  ven- 
t i l l a t i o n  i n  t h i s  room. I t  has  been suggested t o  CMB-1 t h a t .  t he  ven- 
t i l l a t i o n  should be  improved and/or  t h e  work i n  t h i s  l a b  be re - loca ted .  
F u l l  f a c e  masks are worn by CMB-1 w h i l e  working i n  t h i s  l ab .  

S p e c i a l  A i r  Tests: 

There were 8 taken.  Reports  are a t t a c h e d .  

Hand & Nose Counts : 

No high  counts  w e r e  r e p o r t e d .  

Contaninated Accidents :  

Kone were r e p o r t e d .  

General  : 

1. An a i r  f low check was made i n  Room 3117-19, Wing #3, i n  o r d e r  t o  
de te rmine  a i r  flow p a t t e r n s  i n  t h e s e  l a b s .  

2 .  CHB-5 Group worked overt ime on 6/5,  6/5,  6/7,  and 6/8. A HPS 
was a s s i g n e d  t o  work w i t h  t h e s e  m e n .  

3. A rough d r a f t  of a n  S.O.P. f o r  moni tor ing  equipmentwas s e n t  
t o  t h e  Group O f f i c e .  

4 .  A summary r e p o r t  on c u r r e n t  w a s t e  - d i s p o s a l  p r a c t i c e  w a s  sent t o  
t h e  Group O f f i c e .  

5 .  120 p l a n c h e t t s  were d e l i v e r e d  on 6/7.  These are f o r  use on t h e  
#3 Counter i n  t h e  Count Room. 



L' ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO a7544 
UNIVERSITY OF CALIFORNIA 

DATE: June 16, 1972 To: Dean Xeyer,  Group Leader,  H - 1  ' 2  

Reviswed/Lab C a r d  
PuMicly Seleasable j I 

General  Cont.: 

6. An out-of-town c l a s s i f i e d ,  contaminated shipment w a s  rece ived ,  
of f - loaded  and bur ied  a t  P i t  # 6 ,  Area G,  Til-54, on 6 / 8 .  X HPS 
was d e t a i l e d  t o  Area G f o r  t h i s  job.  

7.  A Kork O r d e r r e q u e s t  has  been s e n t  t o  H-DIV. P rope r ty  r eques t ing  
E-5 t o  i n s t a l l  an  a u d i b l e  alarm on t h e  Vib ra t ing  Reed Elec t rometer  
i n  Room 4136.  

8. Ron Lucero, ENG-2, d i scussed  p l ans  f o r  i n s t a l l a t i o n  of a c e n t r a l  
a i r  sampling system i n  Wings #2, # 3 ,  and # 5 ,  on 6 / 8 / 7 2 .  

9. 5 Alpha I cont inuous a i r  samplers were rece ived  on 6/9/72. 

JE/skv  

.xc: F i l e  
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TO 

FROM : 

S U BJ ECT: 

SYMBOL : 

~r ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO a7544 

John Enders ,  Leader ,  C-XR BLDG. Xoni tor ing  S e c t i o n ,  H - 1  

CMR BLDG. SECTIOS WEEKLY REPORT FOR THE WEEK OF 6/12/72 

H- 1-cm 

Airborne  Contamination T e s t s :  

There were s i x  h igh  tests r e p o r t e d  f o r  t h i s  week: 
6/14, 12.6 d/n-X3 (Ave. of 3 te-sts) 238Pu. 

June 22, 1972  

TO 6/18/72 

0 

This  count  may have been caused du r ing  t r a s h  removal ope ra t ion  on 
a n  i n e r t  atmosphere g love  box. 

3 3 CMB-1, 7051, 6/12, 24 d/m-M , CNB-1, 7051, 6/13, 24 d/m-?.I , CNB-1, 
7051, 6/14, 29 d/m-M3, C P B - 1 ,  7051, 6/15, 26 d/m-M3, and CMB-1, 7051, 
6/16, 23 d/m-M3. 

It i s  suspec ted  t h a t  t h e s e  counts  are a r e s u l t  of sampling ope ra t ions  
and inadequate  v e n t i l l a t i o n  i n  t h i s  room. F u l l  f a c e  masks are worn dur ing  
t h e  sampling procedures .  

S p e c i a l  A i r  Tests: 

Three were taken .  Repor ts  are a t t a c h e d .  

Hand & Nose Counts: 

No h igh  counts  were r e p o r t e d .  

Contaminated Accidents :  

One i n c i d e n t  occur red  on 6/12 t h a t  was r e p o r t e d  by memo, dated 6/14, 
(Enders t o  Meyers). The i n c i d e n t  involved a Z i a  employee who contami-ted 
h i s  p a n t s  and shoes d u r i n g  a job  i n  which 233U contaminated equipment was 
be ing  hauled from the  CNR BLDG. t o  Area,G, TA-54. The i n d i v i d u a l ' s  house 
was a l s o  surveyed by Al f r edo  Fernandez, H-1 ,  who d e t e c t e d  one contaminated 
s p o t  on a c h a i r .  This  s p o t  was s u c c e s s f u l l y  decontaminated. The pants  
and shoes were a l s o  s u c c e s s f u l l y  c leaned by H-1 Decontamination and r e -  
tu rned  t o  t h e  i n d i v i d u a l  by SP-2. 

Genera 1 : 

1. An Alpha I a i r  moni tor  has  been p u t  i n t o  service i n  room 7136. 
It r e p l a c e s  a Vic to reen  a i r  sampler  t h a t  had been used i n  the  
l a b .  



Lr . ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

TO: Dean Meyer, Group Leader ,  E-1 2' DATE: June 22, 1972  

Reviewedllab 
Publicly Releasaw 

General  Cont. : 

2. A S e c t i o n  meeting was he ld  on 6/14 t o  d i scuss  with S e c t i o n  p e r -  
sonne l  t h e  con tan ina ted  i n c i d e n t  t h a t  occurred on 6/12.  S e c t i o n  
pe r sonne l  were reminded t h a t ,  a t  any t i m e  dur ing  a job they  a r e  
s u p e r v i s i n g ,  they  observe what i s ,  i n  t h e i r  judgment, t o  be  an  
u n s a f e ' i s t u a t i o n ,  they a r e  t o  r e q u e s t  t h e  job  be hau l t ed  and t o  
c o n t a c t  t h e  S e c t i o n  Of f i ce .  

3 .  The r epea ted  h igh  a i r  counts  i n  room 7051 has  been d iscussed  
w i t h  CX3-1.  They are going t o  h a l t  sampling ope ra t ions  nex t  
week and s tudy  methods of doing t h e  sampling i n  a d i f f e r e n t  
manner. 

JE/skv 
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LC 9LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

TO : Dean Meyer, Group Leader ,  H - 1  DATE: June 30, 1972 

: John Enders ,  Leader ,  CXR BLDG. Monitoring S e c t i o n ,  H-1 ’ 
SUBJECT: CXR BLDG. SECTION WEEKLY REPORT FOR THE WEEK OF 6/19/72 

Airborne  Contamination T e s t s :  

A t o t a l  of 9 h igh  tes ts  were repor t ed .  CPIB-1, 7051, 6/19, 47 
d/m-N3, 238Pu, Cm-1, 7051, .6 /20 ,  40 d/m-Pi3, 238Pu, CNB-1, 7051, 6/21, 
15 d/m-N3, C m - 1 ,  7051, 6/22,  23 d/m-M3, and CPB-1, 7051, 6/23, 40 
d /m-M3 . 

These counts  are b e l i e v e d  t o  be  due t o  inadequate  exhaust  ven- 
t i l l a t i o n  i n  t h i s  room. F u l l  f a c e  masks are worn by personnel  e n t e r i n g  
t h i s  room. 

3 3 
CMl3-1, 3123, 6/23, 15 d/m-X , CMB-1, 3125, 6/23, 11 d/m-M , CHB-1 

3127, 6/23, 19 d/m-X3. 

. It is  p o s s i b l e  t h e s e  counts  were a r e s u l t  of a g e n e r a l  c l ean ing  
o p e r a t i o n  i n  t h e s e  rooms i n  which some contaminated d u s t  may have be- 
come a i r b o r n e .  - 

3 
CMB-1, 5129, 6/22,  5 d/m-M . 

, This  count  may have been caused du r ing  c l e a n  up of exhaust  duc t s  
under  a glovebox cha in .  

S p e c i a l  A i r  Tests: 

Four were taken.  Reports  are  a t t a c h e d .  

Hand & Nose Counts: 

No h igh  counts  were repor t ed .  

Contaminated Accidents :  

None were repor t ed .  

. .: 



L' ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 8 7 5 A 4  

TO: Dean Meyer, Group Leader ,  E-1 2' DATE: June 30, 1972 

General  : 

1. Monitor Kork Shee t s  were g iven  t o  Ron Lucero,  ENG-2,  on 6/19, 
t h e s e  s h e e t s  showed l o c a t i o n s  i n  Wings Two, Three,  and F ive ,  
f o r  new a i r  sampler  i n s t a l l a t i o n s  be ing  planned for t h e s e  
wings.  

2. Discuss ions  were he ld  wi th  CFB-1 concerning the  repea ted  h igh  
a i r  counts  i n  room 7051. F u l l  f a c e  masks are t o  be worn by 
anyone e n t e r i n g  t h i s  room. 

3 .  F i l t e r  Queen r e p a i r  i s  t o  be undertaken by t h e  H - 1  Decon Lab 
a t  TA-50 a f t e r  J u l y  1. 

4 .  A i r  flow c a l i b r a t i o n  of t h e  a i r  samplers a t  Area G i s  t o  be 
c a r r i e d  o u t  when t h e  t e s t i n g  equipment i s  rece ived  from NTS. 

px*- John Enders 

JE/skv  

xc: F i l e  
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TO 

FROM : 

S U BJ ECT: 

SYMBOL : 

b' ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMCS. N E W  MEXICO 07544 

OFFICE MEMORANDUM 

Dean Keyer,  Group Leader ,  H - 1  DATE: J u l y  7 ,  1972 

John Enders ,  Leader ,  C?iR BLDG. Xoni tor ing  S e c t i o n ,  H - 1  

CXR BLDG. SECTIOJX WEEKLY REPORT FOR THE WEEK OF 6/26/72 TO 

H - 1 -CNR RwiwedlLab Counsel 
Publiclv Re!easabie 4 ///e;/ 

Airborne  Contaminat ion T e s t s :  

S i x  h igh  tes ts  were - r epor t ed  f o r  t h e  week as fo l lows :  

Cm-5, 2054, 6/27, 8 d/m-P?, 239Pu. 
may have been due t o  c l e a n  up ac t iv i t i e s  i n  t h e  room. 

CMB-1, 7051, 6/26, 11 d/m-M3, 2381u 
d/m->13, 238Pu, C m - 1 ,  6/28, 24 d/m-M3, 238Pu, 7051, OiS-1, 7051, 
6/29, 14 d/m-M3, 238Pu, and CMB-1, 7051, 6/30, 20 d/m->l3, 238Pu. 

It i s  be l i eved  the  count 

CMB-1, 7051, 6/27,  11 

These counts  are b e l i e v e d - t o  be due t o  inadequate  v e n t i l l a t i o n .  
No work w a s  done i n  t h e  room a l l  week. 

S p e c i a l  A i r  Tests: 

There w a s  one taken.  The r e p o r t  i s  a t t a c h e d .  

Hand & Nose Counts: 

No h igh  counts  w e r e  r epor t ed .  

Accidents :  

None w e r e  r epor t ed .  

Genera 1 : 

1. A PR was submi t ted  on 6/26 t o  purchase Rustrack recorder  
c h a r t s .  

2.  A PR was submi t ted  t o  purchase a d d i t i o n a l  M i l l i p o r e  f i l t e r  
paper  f o r  use  i n  Alpha I a i r  samplers .  

Ron S t a f f o r d ,  H.P., toured several wings of the  CMR B U G .  
t h i s  week. 

P o v i l i t i e s ,  CXC-4, reques ted  H-1's opin ion  of h i s  proposed 
u s e  of about  one mg of 226Ra 02 i n  room 4115, Wing # 4 .  

3. 

4.  



a L' -. ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

TO : Dean Xeyer, Group Leader,  H - 1  2- DATE: J u l y  7, 1972 

Reviewdkab Coun 
PuMcly Releasable 

General  Cont. : 

5 .  Xemo's were prpeared f o r  t he  S e c t i o n  personnel  on (1) supplying 
the  S e c t i o n  o f f i c e  w i t h  BLDG. personnel  d a t a ,  (2) w r i t i n g  i n -  
c i d e n t  r e p o r t s  and (3) assignment of W i l l i e  Atencio and Pascua l  
Chavez t o  p repa r ing  t h e  1972 Smmer S tudent  Exposure Report .  

6. Because of t h e  f r e q u e n t  high a i r  counts  i n  7051, Wing g7 ,  a l l  
personnel  e n t e r i n g  t h i s  room are reques t ed  t o  wear f u l l  f a c e  
masks. 

7. A meeting was he ld  a t  10 S i t e  w i th  CHB-3 and H - 1  t o  d i scuss  
procedures  f o r  d i s p o s a l  of tritium contaminated material .  A 
memo, o u t l i n i n g  t h e s e  procedures ,  i s  t o  be s e n t  t o  M r .  F a r r ,  
CFIB-3, Group Leader. 

J E  / skv  

xc: F i l e  
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Lf ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

J LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO : Dean Pleyer, Group Leader,  H - 1  DATE: J u l y  13, 1972 

FROM : John Enders ,  Leader,  CXJX BLDG. Noni tor ing  S e c t i o n ,  H - 1  

SUBJECT: CMR BLDG. SECTION WEEKLY REPORT FOR THE WEEK OF 7/3/72 T 

SYMBOL : H-I-C>IR 

Ai rborne  Contamination Tests: 

Three h igh  tests were r e p o r t e d :  

3 
CMB-1, 7051, 713, 8 d/m-P?, 238Pu, G I B - 1 ,  7051, 715, 10 d1m-X > 

238Pu, and GIB-1, 7051, 717, 9 d/m-$, 238Pu. 

I t  i s  b e l i e v e d  t h e s e  counts  are due t o  inadequate  exhaust  vent-  
i l l a t i o n  i n  t h e  rooin. 

S p e c i a l  A i r  T e s t s :  

Four w e r e  taken. Reports  are a t t a c h e d .  

Hand & Nose Counts: 

N o  h igh  counts  w e r e  r e p o r t e d .  

Accidents :  

None w e r e  r e p o r t e d .  

General  : 

1. Homer M i l f o r d  r e t i r e d  on 7/7/72. 

2. The second q u a r t e r  s e c t i o n  r e p o r t  w a s  s e n t  t o  t h e  Group 
O f f i c e  on 716. 

3 .  Nemo's were sent t o  P o v i l i t e s  and S u l l i v a n ,  CNC-4,  con- 
c e r n i n g  work w i t h  226Ra i n  room 4115. The memo's r e q u e s t  

1 a d d i t i o n a l  l o c a l  exhaus t  f i l t r a t i o n  for t h i s  room. 

4 .  Z i a  s t a c k e d  drums i n  P i t  #8, A r e a  G ,  on 7/6. A HPS v7as 
d e t a i l e d  t o  work w i t h  t h e s e  men. 





LC ;ZLAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 E 
OFFICE MEMORANDUM 

TO : Dean Xeyer, Group Leader,  H - 1  DATE: J u l y  21, 1972 

SYMBOL : H-l -CPR 

Airborne Contamination Tests: 

N o  h igh  counts  were repor t ed .  \ 

S p e c i a l  A i r  Tests: 

3 were taken.  Reports  a r e  a t t a c h e d .  

Hand & Xose Counts: 

No high counts  were repor ted .  

Accidents :  

One i n c i d e n t  occur red  i n  Room 20548 on 7/10. A Bausch and Lamb 
repairman, 
i n a d v e r t e n t l y  contaminated h i s  smock and t h e  l a b  f l o o r .  This  s i t u a t i o n  
was d iscovered  promptly by a CMB-5 t e c h n i c i a n  who was working wi th  the  
i n d i v i d u a l .  They l e f t  t h e  room and Hea l th  Phys ics  Surveyors  w e r e  c a l l e d  
t o  monitor  t h e  i n d i v i d u a l ' s  person,  t o o l s ,  and t o o l  boxes. N o  contamin- 
a t i o n  w a s  de t ec t ed .  Because the  i n d i v i d u a l  had a s l i g h t  c u t  on h i s  f i n g e r  
( t h e  c u t  occur red  a f t e r  h e  had l e f t  2054A), h e  w a s  scheduled f o r  a p lu to -  
nium wound count  a t  t h e  Adm. Bldg. on 7/11/72. The r e s u l t s  w e r e  nega t ive .  
He a l s o  submi t ted  a u r i n e  sample f o r  plutonium a n a l y s i s  on 7/11/72. 

-J Z # m  was working on a meta l lograph  and 

3 Because t h e  a i r  count  i n  2054A f o r  7/10, 36 d/m-Pi , was n o t  exces- 
s i v e l y  h igh ,  he  was n o t  scheduled f o r  a lung count .  H i s  nose counts  were 
0/0 d/m. 
f o r  f u r t h e r  work i n  t h e  Laboratory.  

A second u r i n e  sample may be submi t ted  i n  August when he  r e t u r n s  

Genera 1 : 

1. 

2. 

3 .  

A new employee, Beraldo Montoya, 2877290, j o ined  t h e  CYR BLDG. 
S e c t i o n  on 7/10. 

The semi-annual s o l i d  r a d i o a c t i v e  waste d i s p o s a l  r e p o r t  was 
s e n t  t o  t h e  Group Of f i ce  on 7/10. 

On 7/11, e l e v a t o r s  on Counter 81 0: #2 jammed, 
n i c i a n  worked f o u r  hours  over t ime i n  o r d e r  t o  ca t ch  up on f i l t e r  
paper  coun t ing  on 7/11. 

The count tech-  



TO: Dean Xeyer, Group Leader,  H - 1  - 2  

L' ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

DATE: J u l y  2 1 ,  1972 

- Reviewed/Lab Counsel 

General  Cont. : 

4. A meeting was he ld  on 7/12 t o  d i s c u s s  methods of r e p o r t i n g  
s t a c k  e f f l u e n t  d a t a  on new r e p o r t  forms. 

. -  

John Enders 

JE/skv  

xc :  F i l e  





TO 

FROM : 

S U B J ECT: 

SYMBOL : 

L‘ ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

DUM 
Dean Meyer, .Group Leader, H-1 DATE: July 27, 1972 

mgf.F:E-J ;”;;?::;-.:::..:>;;: -.-- :. 

John Enders, Leader, C>lR BLDG. Nonitoring Section, H-1 

CNR BLDG. SECTION WEEKLY REPORT FOR THE WEEK OF 7/17/72 TO 7/23/72 

H - 1 -CPR 

Airborne Contamination Tests: 
3 One high tests was reported: CMB-1, 7051, 7/21/72, 6.5 d/m-?l , 

It is believed this count was caused by 238Pu particle(s) becoming 
airborne. A drain line to an aquarium was found to have a very small 
leak, permitting 238Pu contaminated salt solution to evaporate and form 
a salt deposit around the drain plug. A cooling fan, located close by, 
could have blown particulate material out into the room. The drain hose 
plug has been replaced and the area around it was decontaminated by CHB-1. 
The above situation could have been the cause for frequent high counts 
that have been reported for this lab in the past. 

238Pu. 

Special Air Tests: 

There were six taken. Reports are attached. 

r Hand & Nose Counts: 

No high counts were reported. 

Accidents : 

None were reported. 

General : 

1. Disposal of tritium contaminated vacuum pump oil was discussed 
with CMB-3. A procedure for disposal of this type of material 
is being prepared. 

mm Count Technician, was admitted to the local hospital 
on 7/18. 

2. 

3. survey of contaminated laundry was made on 7/19. Survey data 
was reported to Leo Chelius on 7/20 by Robert Geoffrion. 

4. Work continued, all week, on preparation of the 1971 stack report 
for the AEC (forms 789 X & B). 



Lr ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

TO: Dean Meyer, Group Leader,  H - 1  -2 DATE: J u l y  27, -1972 

General: 

5. CMB-14 worked overt ime on 7/20. A HPS w a s  d e t a i l e d  t o  work 
wi th  t h e s e  people .  

6. An o u t l i n e  of a proposed procedure f o r  d i s p o s a l  of tritium 
contaminated material  from 10 S i t e  was s e n t  through t h e  
Group O f f i c e  t o  CM3-3.  The procedure ca l l s  f o r  encasement 
of t he  packaged material  i n  a s p h a l t  l i n e d  55 g a l l o n  drums 
t h a t  are  then  f i l l e d  wi th  cement. The f i l l e d  drums are t o  
be lowered i n t o  t h e  tritium d i s p o s a l  s h a f t  i n  Area G by 
the  Zia Riggers .  

JE/skv 

xc: F i l e  
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LOS ALAMOS SCIENTIFIC LABORATORY 
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Lr ~ L A M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
- DATE: August 3, 1972 : Dean Xeyer, Group Leader,  H - 1  - TO 

FROM : John Enders ,  Leader,  CXR BLDG. FIonitoring S e c t i o n ,  H - 1  

SUBJECT: C>LY BLDG. SECTIOR WEEKLY REPORT FOR THE WEEK OF 7/24/72 TO 7/30/72 

Airborne  Contamination Tests : 

No h i g h  counts  were r e p o r t e d .  

S p e c i a l  A i r  Tests: 

There w e r e  f i v e  taken. Repor ts  are  a t t a c h e d .  

Hand 6; Nose Counts: 

No h i g h  counts  were r e p o r t e d .  

Accidents :  

None were r e p o r t e d  

General: 

1. S e v e r a l  memos were wri t ten:  

( a )  To  Chel ius  r e q u e s t i n g  a t  least 6 Ludlum, Model 139 a lpha  
c o u n t e r s  , (b) To Hr. Waterbury, C F B - 1  , r e q u i r i n g  whether 
CMB-1 could process  swipe samples dur ing  t h e  R e h a b i l i t a t i o n  
job, (c) To Meyer, on t h e o r e t i c a l  contaminat ion levels i n -  
s i d e  f i l t e r  plenums, and (d)  To  Dagget t ,  r e q u e s t i n g  f i n a l  
d i r t  cover  t o  p i t  #6. 

2. The AEC e f f l u e n t  r e p o r t  f o r  1971 w a s  turned i n t o  Ron S t a f f o r d  
f o r  review on 7/26/72. 

3. ENG-2 h a s  completed a study of c o s t s  on cover ing  p i t s  a t  Area G. 

,/ John Enders 

JE/skv  
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f ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO a7544 

OFFICE MEMORANDUM 

TO : Dean Meyer, Group Leader,  H - 1  

SUBJECT: CNR BLDG. SECTION WEEKLY REPORT FOR THE WEEK OF 7/31/72 TO 8/6/72 

Airborne Contamination T e s t s :  

No h igh  counts  were r e p o r t e d .  

S p e c i a l  A i r  Tests: 

There were f o u r  taken.  Reports  are a t t a c h e d .  

Hand & Nose Counts: 

No h igh  counts  w e r e  r e p o r t e d .  

Accidents :  

None w e r e  r e p o r t e d .  

General  : 

1. CMB-14 worked overt ime,  5:30 p.m. t o  9:30 p.m. on 8/1 and 
8/3/72. A HPS w a s  d e t a i l e d  to-work  w i t h  t h e  group. 

2.  A c o n s i d e r a b l e  amount of ductwork w a s  hauled from D P West 
and d e l i v e r e d  t o  p i t  817 ,  Area G .  This  was t h e  f i r s t  mater ia l  
p laced  i n  t h i s  p i t .  

3. An o r d e r  of N i l l i p o r e  f i l t e r s  a r r i v e d  on 8 / 3 .  
are used i n  t h e  Alpha I a i r  samplers .  

These f i l t e r s  

4 .  Dan Belm,worked overt ime i n  the Count Room on 8/3 i n  o r d e r  t o  
c a t c h  up on t h e  count ing  load.  

5 .  Counter ii2 has  been o u t  of service s i n c e  J u l y  17. A p a r t  on 
t h e  sample changer has t o  b e  r e p l a c e d .  

6. Cons iderable  t i m e  was s p e n t  on i n v e n t o r y  of S e c t i o n  proper ty .  

7. A meet ing w a s  he ld  a t  t h e  CMR Conf. Room on 8/3 w i t h  r e p r e s e n t a t i v e s  
from ENG-4, ENG-2, Zia,  H-5, and H - 1  t o  d i s c u s s  d e t a i l e s  of t h e  
Rehab. j ob .  
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TO 

FROM : 

SUB J ECT: 

SYMBOL : 

Lf ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAWOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 
Dean Neyer, Group Leader ,  Ii-1 DATE: August 17,  1972 

R&wed/Lab Counsel 

John Enders ,  Leader,  CElR BLDC. Monitor ing S e c t i o n ,  H - 1  

CEfR BLDG. SECTIOS WEEKLY REPORT FOR THE WEEK OF 8/7/72 TO 8/13/72 

H-l-CXR 

Airborne  Contamination T e s t s :  

3 Two h igh  tests were r epor t ed :  CMB-1, 7051, 8/10/72, 51 d/m-M , 
238Pu and CEB-1,  7051, 8/11/72, 27 d/m->I3, 238Pu. 

It  i s  be l i eved  t h e  cause  of  t h e  h igh  counts  was a n  a i r  l eak  i n  
one of t h e  l i d s  on t o p  of t h e  aquarium tanks  i n  t h i s  room. 

S p e c i a l  A i r  Tes t s :  

There .were f i v e  taken.  Reports  are a t t ached .  

Hand 6- Nose Counts: 

N o  h igh  counts  were repor t ed .  

Accidents  : 

None w e r e  r e p o r t e d .  

General  : 

1. 

2. 

3. 

4 .  

5. 

G i l b e r t  Garcia r e t u r n e d  t o  work on 8/7.  
w i t h  t h e  DP West S e c t i o n  f o r  t h e  p a s t  2 weeks. 

He had been working 

A Work Order Request w a s  sent i n t o  t h e  Group O f f i c e  on 8/10 
t o  have drums s tacked  i n  p i t  #8. 

A memo was s e n t  t o  t h e  Group O f f i c e  concerning equipment needs 
f o r  t h e  Waste Manager ' s o f f  ice  a t  SEI-65. 

A c o n s i d e r a b l e  amount of t i m e  was s p e n t  by S e c t i o n  personnel  
making a p h y s i c a l  i nven to ry  of p r o p e r t y  numbered i tems.  

The S e c t i o n ' s  J u l y  Monthly Report  was turned i n  on 8/11/72. 

.- 



I t  EXHAUST 

I 1  It EXHAUST 

I' EXHAUST I t  
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Lr ~ L A M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM . 
TO : Dean Meyer, Group Leader ,  H - 1  DATE: August 25, 1972 

FROM : John Enders , Leader ,  C F E  BLD.2. Monitor ing S e c t i o n ,  H - 1  

C?fR BLDG. SECTION WEEKLY REPORT FOR THE WEEK OF 8/14/72 TO 8/20/72 SUBJECT: 

SYMBOL : H-l -CHR ReviewdLab Counsel 

Airborne  Contamination Tests: 

F i v e  h i  h counts  were r e p o r t e d  f o r  t h e  week: CMB-1, 7051, 8/14,  
44 d/m-X3, 258Pu, Cm-1, 7051, 8/15,  47 d/m-N3, 238Pu, CNB-1, 7051, 
8/17, 27 d/m-M3, 238~11, and CM3-1, 7051, 8/18, 19 d/m-?l3, 238Pu. 

A l eak  w a s  found i n  . the  RTV s e a l a n t  between the  l u c i t e  l i d  and 
s i d e s  of  tank  #6 on 8/14. It i s  be l i eved  t h i s  s m a l l  gap may have 
been t h e  cause  of t h e  h igh  a i r  counts .  

CMB-1,'7111, 8/14, 6 d/m-M , 3 23gPu 

The cause  i s  n o t  known. There was no Pu handled i n  t h i s  o r  t h e  

CMB-1, 7119, 8/14, 2,135 d/m-M , (Ave. of 3 tests) 238Pu. 

a d j a c e n t  room on t h i s  d a t e .  

3 

The cause of t h i s  h igh  count  i s  be l i eved  t o  have been due t o  a 
s m a l l  h o l e  found on a g love  used on t h e  i n e r t  atmosphere glove box 
i n  t h i s  room. The release of 2 3 8 ~ ~  from t h e  i n e r t  atmosphere box was 
f i r s t  d e t e c t e d  by t h e  Alpha I a t  about  4:30 p.m. When t h e  Alpha I 
alarm sounded, t h e  i n d i v i d u a l  promptly l e f t  t h e  room. H e  and ano the r  
CFIB-1 i n d i v i d u a l  donned f u l l  f a c e  masks and r e -en te red  t h e  room t o  
c l e a n  up o r  cover  up s u r f a c e  contaminat ion.  They l e f t  t h e  room s h o r t l y  
a f t e r  5:OO p.m. A more d e t a i l e d  r e p o r t  of the i n c i d e n t  has  been s e n t  
t o  t h e  Group Of f i ce .  

S p e c i a l  A i r  Tests: 

There w e r e  2 taken .  Reports  are a t t a c h e d .  

Hand and Nose Counts: 

One h igh  nose count  w a s  r e p o r t e d  f o r  8/14. A Gm-1 employee had 
a nose  count  of 442 d/m and 472 d/n.  It i s  be l i eved  t h i s  count w a s  a 
r e s u l t  of t h e  high room a i r  count  r epor t ed  f o r  7119 on t h i s  da t e .  He 
and a n o t h e r  CPB-1 i n d i v i d u a l  were s e n t  t o  HRL BLDG. f o r  lung counts  on 
8/17. 



Lr ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

TO: Dean Neyer, Group Leader,  H - 1  9- DATE: August 25, 1972 

Accidents :  

One i n c i d e n t  w a s  r e p o r t e d  t o  t h e  Group O f f i c e  on 8/19. The i n c i d e n t  
involved one CMB-1 employee who w a s  working w i t h  238Pu i n  a n  i n e r t  atmo- 
sphere  g love  box i n  room 7119 when a s n a l l  h o l e  developed i n  a glove.  This  
p e r m i t t e d  a release of 238Pu i n t o  t h e  room. The release was d e t e c t e d  by 
a n  Alpha I opera ted  i n  t h e  roon.  When i t s  a la ra  sounded, a t  a3out  4:30 p.m 
t h e  i n d i v i d u a l  p r o x p t l y  l e f t  t h e  room. 

Genera 1 : 

1. CPB-'14 worked overt ime ( 5 : 3 0  p.m. t o  9:30 p .m. )  on 8/15 and 8/17. 
A HPS w a s  d e t a i l e d  t o  work w i t n  t h e  Group. 

2. On 8/15, t h e  Count t e c h n i c i a n  n o t i c e d  t h e  Nose Swipe counter  w a s  
n o t  o p e r a t i n g  p r o p e r l y  and c a l l e d  G i l  A p p r i l ,  who r e p o r t e d  t h e  
main t h i n g  wrong was a p i e c e  of HV-70 f i l t e r  found jammed up i n -  
s i d e  t h e  counter  chamber. How t h i s  p i e c e  of paper  g o t  t h e r e  i s  
s t i l l  a mystery.  

3 .  A proposed experiment,  by ?I. A l e i ,  CNC-2, involv ing  tritium, w a s  
d i s c u s s e d  w i t h  Dean Neyer,  Ron S t a f f o r d ,  and H. A l e i ,  on 8/15. 

4.  E l a i n e  Hidy and Sharon Velarde worked a l l  day on 8/16 g e t t i n g  t h e  
AEC Manual Chapter notebook i n  o r d e r .  

5 .  Two s o u r c e  boxes w i t h  3 check souces i n  each box were d e l i v e r e d  
t o  the-  HP Count room f o r  r e - c a l i b r a t i o n .  

6. The second q u a r t e r  r e p o r t  on r a d i o a c t i v e  waste d i s p o s a l  was s e n t  
t o  t h e  Group O f f i c e  on 8/18. 

John Enders /.- 

J E / s k v  

xc: F i l e  
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LC KAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO 'Dean Neyer, Group Leader,  H-1 

' John Enders ,  Leader,  CXR SLDC-. Monitor ing S e c t i o n ,  E-1 

SUBJECT:CMR BLDG. SECTION WEEKLY REPORT FOR THE WEEK OF 8/21/72 TO 

Airborne Contamination T e s t s :  

Three h igh  tes ts  w e r e  r e p o r t e d  f o r  t h e  week: CM3-1, 7051, 8/21/72, 
44 d/in-K3, 238Pu, CHB-1 ,  7051, 8/23/72, 50 d/rn-M3, 238Pu, and CMB-1, 7051, 
8/24/72, 40 d/n->I3, 23aPu. 

I t  i s  b e l i e v e d  t h e s e  counts  are  t h e  r e s u l t s  of some loose contaminat ion 
t h a t  become a i r b o r n e .  The contaminated s u r f a c e s  have been cleaned and re- 
covered w i t h  Krylon. 
being watched v e r y  c l o s e l y .  

The area involved i s  i n  tt-e rear of tank ik6 and i s  

S p e c i a l  A i r  Tests: 

There-were  5 taken. Reports  are a t t a c h e d .  

Hand 6: Nose Counts: - 

No high  counts  were r e p o r t e d .  

Accidents  : 

None w e r e  r e p o r t e d .  

General  : 

1. 

2. 

3 .  

4 .  

5. 

6. 

A P.- R. was submit ted t o  a c q u i r e  o f f i c e  equipment f o r  room 102, 
SN-65. 

A f i n a l  r e p o r t  f o r  t h e  i n c i d e n t  i n  room 7119, on 8/14, w a s  s e n t  
t o  t h e  Group O f f i c e .  

The 112 t o n  pickup t r u c k ,  #5607, was turned  i n t o  t h e  motor pool 
f o r  exchange of a n o t h e r  (hopefu l ly)  newer v e h i c l e .  

C>B-l4 worked over t ime,  5:30 p.m. t o  9:30 p.m., on 8/22 and 8/24. 
A HPS was d e t a i l e d  t o  work w i t h  t h e  men. 

A c o n s i d e r a b l e  amount of t i m e  was s p e n t  p r o c e s s i n g  m a t e r i a l  sched- 
u l e d  t o  go t o  e i t h e r  Salvage o r  t h e  contaminated dump: 

A case of 100 r o l l s  of c h a r t  paper  (PR $KV3-97997-01) w a s  rece ived  
on 8/23. 



Lr ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

To: Dean Meyer, Group Leader ,  E-1  -2 DATE:" August 31, 1972 

General  Cont.: 

7. 

8.  

9.  

10. 

11. 

8/23 was Jermey T r u j i l l o ' s  l a s t  working day. He r e t u r n s  t o  school  
a t  L a s  Cruces ( N e w  Mexico S ta te ) .  

Z i a  s tacked  drums i n  P i t  #8, A r e a  G,  on 8/24:and 8/25. A EPS was 
as s igned  t o  work w i t h  t h e s e  men. 

A Re-assignment of S e c t i o n  personnel  was made on 8/24. 
Montoya was ass igned  t o  Wing F ive ,  Joe Ronero t o  Wing Four ,  Robert  
Sandoval t o  Wing Seven and J o e  Varoz t o  Wing Two Basement. 

Bar ry  

Etiders a t t ended  a meet ing a t  DP West on 8/25 t h a t  was he ld  t o  d i s -  
cuss  t h e  demol i t i on  procedure f o r  b u i l d i n g  1 2 .  

A f i r e  a t  t h e  chemical dump, TA-54, was repor ted  a t  4 : 3 0  p.n. on 
8/25. 
u n t i l  t he  f i r e  was under control. 

E-1 personnel  were d e t a i l e d  t o  s t a y  a t  the  dump (Area L) 

*.*- - . 
John Enders 

JE/skv  
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OFFICE MEMORANDUM 
TO : Dean Yeyer, Group Leader,  E-1 DATE: September 8,  1972 

Reviewed/Lab COlJnsel 

' A 1  Va len t ine ,  Leader ,  CKR BLDG. Noni tor ing  Sec t ion ,  3-1 

SUBJECT: CMR BLDG. SECTION WEEKLY REPORT FOR 7XE WEEK OF 8/28/72 TO 9/3/72 

Airb.orne Contamination T e s t s :  

Although no high a i r  t es t s  are  r epor t ed  f o r  t t e  week, a i r  t e s t s  i n  
rooms 3129 and 3131 f o r  8/30,  8/31,  and 9 / 1  were Ligh on t h e  f i r s t  count.  
Recounts taken  on 9/5 were a l l  very  low. I n v e s t i g a t i o n  by G i l b e r t  Garcia  
H - 1 ,  and J o e  Bubernak, CMB-1, i n d i c a t e  t h e  high counts  were probably caused 
by radon escaping  from an  o ld  2331! s o l u t i o n  t h a t  had been placed on a open 
bench top .  The sanp le  w a s  r e - loca ted  a fume hood. 

S p e c i a l  A i r  Tests:  

There w e r e  2 taken.  Reports  are  a t t a c h e d .  

Hand & Nose Counts: 

No h igh  counts  were r epor t ed .  

Accidents :  

None were repor t ed .  

General  : 

1. CXB-14 worked overt ime on 8/28 and 8/29 (5:30p.m. t o  9:30 p.m.) 
A HPS w a s  d e t a i l e d  t o  work w i t h  t h e s e  men. 

2. A Work Order r e q u e s t  was s e n t  t o  the  Group O f f i c e  t o  have a phone 
and r a d i o  i n s t a l l e d  i n  room 102, SM-65. 

3 .  A l a r g e  number of 55 g a l .  drums w e r e  moved from DP East t o  t h e  
Shops A r e a  by the  Z i a  Refuse Dept. A d i v i s i o n  i s  t o  r a k e  measure- 
ments of t h e  drum's c o n t e n t s  and when f i n s i h e d ,  t h e  d r u m  w i l l  be 
taken  t o  TA-54. 

AV/ s kv 
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. UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

' Dean Neyer, Group Leader ,  E-1 RdevqtdCab COU TO 

publicly Releasabl 

: A l l e n  Va len t ine ,  Leader ,  Cy3 BLDG. Monitoring Se 

SUBJECT: WEEKLY REPORT FOR WEEK OF 9/3/72 THRU 9/9/72, CPR S e c t i o n  

A. Monitor ing R e s u l t s  

1. Routine A i r  T e s t s : '  One t e s t  'exceedec permiss  
f o r  occupa t iona l  exposure.  

l e  concentracions 

2. S p e c i a l  A i r  T e s t s :  
t e s t s .  a-re a t t a c h e d .  

Eleven tests were'made and  r e p o r t s  of t hese  

3 .  Nasal Swipe Tests: Bqenty-seven tests were made. The h i g h e s t  
was 2 dpm. 

B .  I n c i d e n t s  

No i n c i d e n t s  occur red  du r ing  t h i s  pe r iod .  

C .  P r o j e c t s  

1. New P r o j e c t s :  None w e r e  reviewed dur ing  t h i s  per iod .  

2 .  Exhaust System Upgradinq: Shower f a c i l i t i e s  were i n s t a l l e d  i n  
Wg. 2 f i l t e r  tower and removal of e x i s i t i n g  equipment has  been 
delayed u n t i l  a f t e r  January  1. 

D. Meetings 

1. A CMR S e c t i o n  s t a f f  meet ing was h e l d  on 9 /8 /72 .  
weekly s t a f f  meet ings w i l l  be  he ld  a t  1300 each Monday. 

I n  the f u t u r e ,  

1 

E .  X i sce l l aneous  

1. Overtime worked - 9 hours ,  Vacat ion - 24 hours  and S ick  Leave - 
44 hours .  

A l l e n  Valent ine  

AV/ s kv  
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TO 

FROM : 

S U B J ECT: 

SYMBOL : 

Lf ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 
Dean Neyer, Group Leader , H - 1  DATE: September 21, 1972 

WEEKLY REPORT FOR THE MEEK OF 9/10/72 TSRU 9 /16 /72  
, ReviwdLab 

H-1-CXR Publicly Releasable 

A. MOXITORISG RESULTS 

1. 

2. 

3.  

4 .  

3 
Routine A i r  Tests: Two (2)  tes ts  f o r  plutonium exceeded 4 d p d H  . 
These occurred  i n  Rooms 7051 and 9163. The h i g h e s t  w a s  15 dprn/M3. 
Zero (0) tes ts  f o r  uranium exceeded 220 dpm/$. Zero (0) t e s t s  f o r  
f i s s i o n  products  exceeded 6600 dpm/N3. 

S p e c i a l  A i r  Tes t s :  S i x  tests were made and r e p o r t s  of t hese  tes ts  
are a t t a c h e d  . 
Nasal Swipe T e s t s :  Twenty-one t e s t s  w e r e  made. The h i g h e s t  r e s u l t  
w a s  2 dpm. 

S tack  T e s t s :  Wing Seven, Exhaust #2 c o n c e n t r a t i o n  averaged 79 dpm/ 
M3 which i s  s i g n i f i c a n t l y  h i g h e r  t han  the  h i g h e s t  weekly average of 
16 dpm/M3 dur ing  August. A l l  exhaust  t es t  r e s u l t s  are  l i s t e d  below: 

Wing +I2 Exhaust #l 

AVERAGE COXC. (dpm/M3) FOR WEEK BEGINNING 
9/3/72 9/10/72 

1.00 5.08 

Wing 82  Exhaust #2 8.00 5.00 

Wing $3 Exhaust #l 0.01 0.03 

Wing #3 Exhaust #2 

Wing $4 Exhaust f l  

Wing $4 Exhaust $2 

Wing $5 Exhaust #l 

Wing iIi-5 Exhaust f 2  

Wing $7 Exhaust iil 

Wing #7 Exhaust ii2 

0.01 

0.00 

0.01 

0.01 

1.00 

1.00 ' 

11.00 

0.02 

0.03 

0.05 

0.01 

0.01 

0.5 

79.00 

B .  INCIDENTS 

1. No i n c i d e n t s  occur red  du r ing  t h i s  per iod .  

C .  PROJECTS 

1. Roland J a l b e r t  and I reviewed A l e i  Mohammed's p l ans  f o r  making 
t r i t i a t e d  ammonia on 9/14. No f u r t h e r  work on the  p r o j e c t  i s  
planned u n t i l  a m o . r e 4 e f i n i t i v e  schedule  i s  determined f o r  t he  
p r o j e c t .  Mr.3 nformed of f u t u r e  p l ans .  

i .  '- 
< -  L P -  



L' . ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

TO : Dean Xeyer, Group Leader ,  H - 1  -2- DATE: September 21 ,  1972 

D .  XEETIXGS 

1. I tems d i scussed  a t  a s e c t i o n  s t a f f  nieeting he ld  on 9/11 incl'uded 
t h e  fo l lowing:  

a .  P rocess ing  of LASL S a f e t y  Requirement Paperwork. The job  and 
s a f e t y  requirements  w i l l  be  reviewed wi th  the Surveyor and he 
w i l l  g e t  a copy of t he  s a f e t y  requirement  form and work r e q u e s t .  

b.  The p o s s i b i l i t y  of d i s c o n t i n u i n g  the  Wing $1 a i r  sample. 
p l a n  t o  d i s c o n t i n u e  t h i s  sample  January ,  1973. 

We 

c .  Da i ly  logs  w i l l  be i n i t i a l e d  by A.?.I.t'.in t he  surveyors  o f f i c e .  
Form needs t o  be r ev i sed .  

d. Weekly r e p o r t s  from Surveyors  a r e  due i n  t h e  s e c t i o n  o f f i c e  by 
noon Xonday. 

e. The need t o  cont inue  f i l t e r  queen i n v e n t o r i e s  and use  of p l an ted  
badges i n  Wing #4  w e r e  d i scussed .  

E .  MISCELLAXEOUS 

1. A w r i t t e n  r e q u e s t  w a s  submi t ted  f o r  assignment of a v e h i c l e  t o  t h e  
CXR H - 1  s e c t i o n .  Mo r e s u l t s  t o  d a t e .  

2 .  Overtime, v a c a t i o n  and sick leave s t a t i s t i c s :  

Overtime - 5.5 hours  - Wing #9. 

Vacat ion - 29 hours .  

S i ck  leave - 22 hours .  

A l l e n  Valent ine  

AV/skv 

xc: F i l e  





+3 : Dean Yeyer, Group Leader ,  3-1 DATE: S e p t e m b e r  27, 1972 

WmM : A l l e n  Valent ine ,  Leader ,  CXR BLDG. Monitor ing S e c t i o n ,  H - 1  

SUBJECT: WEEKLY REPORT FOR .TEE WEEK OF 9/17/72 E R U  9/23/72 

A 
A .  XONITORISG RESULTS 

1. 

2. 

3. 

4 .  

3 
Routine A i r  TeSt:  One (1) t e s t  f o r  plutonium exceeded 4 dpm/M . 
I t  was 5 dpm/M> and i n  Room 7051. 
Zero (0) t e s t  f o r  uranium exceeded 69 dpm/fil . Zero (0) t e s t  f o r  
f i s s i o n  products  exceeded 6600 dpn/M . 

3 

S p e c i a l  A i r  T e s t s :  S i x  (6)  tes ts  were made and r e p o r t s  of t h e s e  
t e s t  are a t t a c h e d .  

Nasal Swipe Tests :  
r e s u l t  w a s  2 dpm. 

Twenty (20) tes ts  were rrade and the  h i g h e s t  

S t a c k  T e s t s :  Higher  than  normal c o n c e n t r a t i o n s  of Pu-238 
cont inue  t o  be  exhausted from exhaus t  4i2 i n  Wing 7 .  Testsare 
be ing  made t o  determine t h e  s o u r c e .  T e s t  r e s u l t s  f o r  t h e  p a s t  two 
weeks are  l i s t e d  below. 

AVERAGE CONC. (dpm/fi?) FOR WEEK BEGINNING 
9/15/72 9/22/72 L 

Wing #2 Exhaust $1 5.08 3 , 4 1  
Wing $2 Exhaust $2 
Wing $3 Exhaust ;I1 
Wing $3 Exhaust  $2 
Wing i.4 Exhaust #l 
Wing ;,& Exhaust #2 
Wing f 5  Exhaust #l 
Ving iL.5 Exhaust $2 
Wing ii7 Exhaust #l 
Wing $7 Exhaust  #2 

B .  INCIDENTS 

5.00 
0.03 
0.02 
0.03 
0.05 
0.01 
0.01 
0.50 

79.00 

1. No i n c i d e n t s  oc‘curred d u r i n g  t h i s  p e r i o d .  

3.G6 
1 . 0  
0.02 
0.05 
0.14 
0.06 
5.00 
1.00 

99.17 

C .  PROJECTS 

1. N o  nev p r o j e c t s  were reviewed d u r i n g  t h i s  p e r i o d .  



Lc ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

TO: Dean Yeyer, Group Leader, E - 1  I I  DATE: September 27, 1372 

D. NEETINGS 

1. Items, discussed at the CNR Section Staff meeting held on 9/18/72 
included: 

a. Danny Helm's transfer to PIP effective 9/25/72. 

b. Transfer of instruments and tags to Room 5104 frorr? A-121. 

c. Field problems related to use of new booties. 

d. Disposal of booties accwulated at filter tower exits. This 
problem was discussed with' Allen Hasty, who volunteered to take 
it up with Mr. Lelienthal. 

e. Responsibilities for Zia personnel respirators. 

F . MISCELLANEOUS 

1. Clean-up of section offices and files continue. Replacement 
furniture was requested. 

2. Gave new employee talk on protective clothing requirements at 
CMR on 9/19/72. 

3 .  Statistics : Overtime - 8 hours (Wing 9) 
Vacation - 16 hours 
Sick Leave - 20 hours 

Allen Valentine 

AV/ j fh 

XC: File 
C X R  Surveyors 



Tower samples 

Locations: 

- FLMX- 1 -INTAKE 

II EXHAUST 
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THE WEEK MONDAY I TUESDAY I WEDNESDAY I THURSDAY I FRIDAY 

DAY NIGHT DAY NIGHT DAY NIGHT DAY NIGHT DAY NIGHT DAY c' *N 1GH-T 
, 2; 

i q I 2 ,% ,!fc$j,flJ; /&$ a '3.- 1. 

E /  
-7 <.', 

, ' ) ,  



: A l l e n  Valent ine ,  Leader ,  CKg BLDG. P imi to r ing  S e c t i o n ,  H - 1  

WEEKLY REPORT FOR THE WEEK BEGILXING 9 / 2 4 / 7 2  TO 9 / 3 0 / 7 2  

A .  Xoni tor ing  R e s u l t s  

3 1. Routine A i r  T e s t s :  S i x  (6)  tes ts  f o r  plutanium exceeded 4 d p / N  . 
The h i g h e s t w a s  22 dpm/M3 i n  Room 5133 on the  9 / 2 7 .  

2 .  S p e c i a l  A i r  T e s t s :  Eleven (11) tes t s  w e r e  made  and r e p o r t s  of t hese  
t e s t s  a r e  a t t a c h e d .  

3. Nasal Swipe  Tes t s :  Twenty-nine ( 2 9 )  t es t s  were nade and the  h i g h e s t  
r e s u l t  was 10 dpm. 

4.  Stack  Tes t s :  Higher  than  normal plutonium - 238 concen t r a t ions  i n  
the  a i r  exhausted from Wing # 7 ,  #2  exhaus t  dur ing  the  previous two 
weeks, r e s u l t e d  from w0r.k i n  a d r y  glovebox l i n e  i n  Room 7136. N o  
work w a s  done i n  the  l i n e  du r ing  t h e  week ending 9 / 2 9  and a s i g n i f i c a n t  
r e d u c t i o n  w a s  noted i n  ' t he  c o n c e n t r a t i o n s .  Add i t iona l  f i l t e r s  w i l l  be 
i n s t a l l e d  i n  t h e  gloveboxes.  

R e s u l t s  f o r  t h e  p a s t  two weeks are l i s t e d  b e l  ""3: 
AVERAGE CONC. (dpm7M ) FOR WEEK ENDING 

9 / 2 2 / 7 2  9 / 2 9 / 7 2  
Wing i i 2  Exhaust #l 3.41 3.0 

Wing $2 Exhaust iL2 

Wing #3 Exhaust #l 

. 3 . 4 6  

1 .0  

6.0 

0.2 

Wing ik3 Exhaust 3 2  0.02 0 .4  

Wing f 4  Exhaust $1 0.05 0.5 

Wing $4 Exhaust  +2 0 . 1 4  20.0 

Wing #5 Exhaust $1 0 . 0 6  0 . 0 2  

Iv'ing i i7  Exhaust #1 1.00 1.0 

Wing 85 Exhaust 8 2  5.00 0.05 

Wing i .7  Exhaust $2 99.17 8.2 



L ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

TO: Dean Xeyer, Group Leader ,  H - 1  -2- DATE: October 4 ,  1972 

B. I n c i d e n t s  

1. Approximately 10 l i t e r s  of contan ina ted  water was s p i l l e d  i n  Room 5133 
between 0800 and 0930 on 9/26/72. KO personnel  exposcres r e s u l t e d  from 
t h e  i n c i d e n t  and Contamination w a s  n o t  spread  o u t s i d e  t h e  r o m .  The 
s p i l l  occur red  a f t e r  a water hose  connected t o  a n  a s p i r a t o r  came l o o s e  
and w a t e r  s p i l l e d  o n t o  t h e  glovebox f l o o r  and dra ined  ou t  of t h e  s i n k .  
Because t h e  edge of t h e  s i n k  was above t h e  f l o o r  level ,  water puddled 
i n  t h e  glovebox and leaked through seams i n  a recessed c e n t r i f u g e  en- 
c l o s u r e  i n  t h e  glovebox f l o o r .  Water t o  t h e  a s p i r a t o r  w a s  turned on 
j u s t  p r i o r  0800 and l e f t  unat tended u n t i l  t h e  s p i l l  was noted a t  ap- 
proximate ly  0930. The a s p i r a t o r  vented a temporary hood used t o  
c o l l e c t  a c i d  fumes genera ted  d u r i n g  a a c i d  d i s s o l u t i o n  opera t ion .  

Approximately two days w a s  r e q u i r e d  f o r  decontaminat ion of t h e  f l o o r .  
A l l  s u r f a c e s  were cleaned t o 4 5 0 0  dpm f i x e d  and t h e  f l o o r s  were re- 
waxed and covered w i t h  p l a s t i c  s h e e t i n g .  The water was contaminated 
w i t h  plutonium - 238 from t h e  i n s i d e  glovebox s u r f a c e s .  The h i g h e s t  
s p e c i a l  a i r  tes t  r e s u l t  w a s  8 dpm/M3 f o r  t h e  per iod  from 1 :OO p . m .  t o  
5:25 p.m. on 9/26/72. The h i g h e s t  n a s a l  swipe r e s u l t  was 10 dpm. F i v e  
(5) i n d i v i d u a l s  w e r e  involved i n  t h e  c l e a n  up o p e r a t i o n s .  

The o p e r a t i o n  was moved to a glovebox l i n e  i n  Room 5125 which i s  
equipped w i t h  a new scrubber  and exhaus t  systems.  Using t h e  a s p i r a t o r  
w i l l  no longer  b e  r e q u i r e d .  I t  should b e  noted t h a t  water hoses  t o  
a s p i r a t o r s  should be  clamped and a s p i r a t o r s  should be operated o n l y  
when a t t e n d e d  by someone i n  t h e  room. This  w a s  t h e  l as t  scheduled 
o p e r a t i o n  of t h i s  type  i n  Room 5133. 

C . .  P r o j e c t s  

1. Two ( 2 )  tritium moni tors  w e r e  p u t  i n t o  o p e r a t i o n  t h i s  week. They w e r e  
l o c a t e d  on t h e  n o r t h  and s o u t h  s i d e s  of t h e  a l p h a  c e l l s  i n  Wing +9. 
I n s t a l l a t i o n  of a manifold system f o r  c o l l e c t i n g  a i r  n e a r e r  t he  manip- 
u l a t o r  b o o t s  i s  planned t o  p r o v i d e  be t te r  d e t e c t i o n  o f  a i r b o r n e  con- 
tamina t ion .  

2. C o n s t r u c t i o n  of temporary change room and shower enc losures  began i n  
Wing $2 and +I7 f i l t e r  towers .  

D .  Meetings 

1. The f o l l o w i n g  t o p i c s  were d i s c u s s e d  a t  a CHR H - 1  S e c t i o n  s t a f f  meet ing 
on 9/25/72: 

a. S t a c k  samples t o  be changed a t  approximately 1300 i n s t e a d  of 1630 
each F r i d a y .  This w i l l  make i t  p o s s i b l e  t o  g e t  p r e l i n i n a r y  r e s u l t s  
e a r l y  Monday. 



L ~ ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

L O 5  ALAMOS. N E W  MEXICO 87544 

TO: Dean Meyer, Group Leader,  E-1 -3 - DATE: October 4 ,  1 9 7 2  
I 

D .  Meetings Cont. 

1. b.  No a c t i o n  on hznd l ing  of b o o t i e s  accumulated a t  f i l t e r  tower 
e x i t s .  

c .  S p e c i a l  A i r  T e s t s  samples a r e  t o  be turned i n t o  the count  room 
on the  day the sainple i s  c o l l e c t e d .  This  w i l l  al low count ing 
and r e p o r t i n g  of r e s u l t s  t h e  fo l lowing  day. 

d .  Due t o  t h e  absence of p o s i t i v e  1-131 r e s u l t s  f o r  Wing ik9 and the  
long t i m e  l a p s e  due t o  de l ays  i n  g e t t i n g  samples de l ive red  and 
r e s u l t s  r e p o r t e d ,  t h e  sample  f requency w i l l  be  changed from d a i l y  
t o  weekly except  du r ing  d i s s o l u t i o n  or' f u e l  when d a i l y  samples  w i l l  
be  c o l l e c t e d .  

F.  N i sce l l aneous  

1. Clean up o f  the  s e c t i o n  o f f i c e s  was completed. 

2.  S t a t i s t i c s :  Overtime: 20 

Vacat ion:  46 

S i c k  Leave: 41 

A l l e n  Valent ine  

AV/skv 

xc: F i l e  
CMR Surveyors  
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L '  ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

TO: Dean Meyer, Group Leader ,  E-1 -2- 

B .  IWCIDENTS COXT. 

DATE: October 11, 1972 

2.  On 1016, s m a l l  zimounts of Pu-238 were spread  t o  glovebox and f l o o r  
s u r f a c e s  du r ing  t h e  removal or' a g love  pane l  i n  Room 5133. 
personnel  w e r e  c l e a n i n g  up t h e  box and encountered more contaminat ion 
than  expected.  
removed and du r ing  c l e a n  up work which was completed by 10/7. 
h i g h e s t  a i r  tes ts  r e s u l t  was 26 dpm-M3. 

C B - 1  

F u l l  f a c e  r e s p i r a t o r s  were worn when the pa,nel was 
The 

C. PROJECTS 

1. 

2. 

3 .  

4 .  

Reviewed sea water/Pu-238 experiment be ing  conducted i n  Room 7051 
w i t h  >ir. George Matlack. Verba l ly  recommended t h e  fol lowing changes: 
(1) t r a y s  be  used du r ing  sampling, (2)  work on a d d i t i o n a l  v e n t i l l a t i o n  
be  exped i t ed ,  and (3) aquariums be enc losed  i n  hood t o  provide ano the r  
level of  containment .  
of Pu-238. 

Two of t h e  aquariums c o n t a i n z 3  x 106 dpm-ml 

Discussed w i t h  H-5 personnel  a problem invo lv ing  t h e  plugging of a 
HEPA f i l t e r  w i t h  vacuum pump o i l .  This  occur red  i n  a glovebox op- 
e r a t e d  by Mr. Eugene Cramer i n  t h e  basement of Wing Q2. 
w i l l  be  r ep laced  and t h e  new f i l t e r  w i l l  be  equipped wi th  a e P  gauge 
f o r  f u t u r e  r e fe rence .  

The f i l t e r  

1: 2 
Mr. Paul  Wagner took an  i r r a d i a t e d  f u l e  sample t o  Wing #l basement 
f o r  me ta l log raph ic  examination. This  w a s  covered by Willie Atencio 
and required-30 minutes .  No Contamination w a s  spread from t h e  
source .  .~ 

CMB-5 per sonne l  involved i n  t h e  1971 Wing $9 i n c i d e n t  w e r e  b r i e f e d  
OR t h e i r  exposure d a t a  on 10/6. 

D .  3EETINGS 

1. A CFIR Bui ld ing  s e c t i o n  s t a f f  meet ing was he ld  on 10/2. 

E .  HISCELU\TOUS 

1. S t a t i s t i c s :  O v e r t i m e :  ' 25 5 hours  
Vacat ion:  0 hours  
S ick  Leave: 0 hours  

AVIskv 

Y P .  Filn 

Al len  Valent ine 
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LnS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 

A. NOXITORING -RESULTS 

B .  

C. 

1. Rogtine A i r  T e s t s :  F o u r  ( 4 )  t es t s  f o r  p l u t o n i u m  exceeded 
4 dpm/X3.  
1 0 / 1 3 / 7 2 .  

T h e  h ighes t  w a s  49 dpm/lY3 i n  Room 7 0 2 3  on t h e  

2 .  Spec ia l  A i r  T e s t s :  One (1) tes t s  were made and reports  
of these tests are at tached.  

3. N a s a l  S w i p e  T e s t s :  T h i r t y - f i v e  (35)  tes ts  w e r e  made and 
t h e  h i g h e s t  r e s u l t  w a s  2 d p m .  

4 .  Stack T e s t s :  R e s u l t s  f o r  t h e  p a s t  t w o  weeks are l i s t e d  
be l o w  : 

3 AVERAGE CONC. (dpm->I ) FOR WEEK ENDING 
1 0 / 6 / 7 2  1 0 / 1 3 / 7 2  

Wing W2 E x h a u s t  !!1 ( S )  2 .oo 1 . 0 7  

Wing f 2  E x h a u s t  !+2  (N) 

Wing # 3  E x h a u s t  I1 ( S )  

Wing # 3  E x h a u s t  + 2  (X)  

Wing $ 4  E x h a u s t  #1 ( N )  

Wing + 4  E x h a u s t  = 2  ( S )  

Wing % 5  E x h a u s t  +1 (N) 

Wing # 5  E x h a u s t  1 2  (S )  

Wing ? 7  E x h a u s t  #1 ( S )  

Wing + 7  E x h a u s t  = 2  (N) 

occ U R ~ N  CE s 

None. 

PEiO J E  CT S 

9 .oo  
0 .09  

0 .oo  
0 . 0 4  

0 . 2 0  

0.00 

0.10 

1 . 4 8  

3 7  .O  

8 .00 

0 . 1 1  . 

0 .10 

1 . 0 0  

0 . 2 1  

0 . 3 3  

0 . 0 1  

0 . 4 7  

1 4 . 0 0  

1. Worked on procedure f o r  making r a d i a t i o n  occurrence 
r epor t s .  



I 7 ALAMOS SCIENTIFIC LABORATORY 
UN1,VERSlTY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO a7544 

To: Dean >!eyer, Group Leader,  H - 1 - 2 -  DATE: October 1 8 ,  1 9 7 2  

D .  

E .  

1. Attendel! H - 1  Group s t a f f  meeting 1 0 / 1 0 / 7 2  and c r i t i c a l i t y  
t r a i n i n g  s e s s i o n  on 1 0 / 1 2 / 7 2 .  

2 .  A l l . o f  t h e  CMR H - 1  Surveyors  a t t ended  t h e  c r i t i c a l i t y  
t r a i n i n g  s e s s i o n s  on 1 0 / 1 2 / 7 2 .  

241 SCELLAYEOUS 

1. 

2 .  

3 .  

4 .  

5 .  

6 .  

AV/skv 

A t r i t i u m  monitor was set  up i n  t h e  neut ron  g e n e r a t o r  
r o o m  a d j a c e n t  t o  7 0 5 1  on 1 0 / 1 0  i n  a n t i c i p a t i o n  of  f u t u r e  
ope ra t ion  of t h e  g e n e r a t o r .  

I n s t a l l e d  in-box f i l t e r s  i n  t h e  d ry  glovebox l i n e  i n  
Room 7136 on 1 0 / 1 1  and removed t r a s h  and a ba lance  f o r  
d i s p o s a l .  During t h i s  work, a s p e c i a l  s t a c k  sample 
was taken and t h e  r e s u l t s  are l i s t e d  below a long  w i t h  
p r i o r  and subsequent sample r e s u l t s :  

10/6..,-- 1 0 / 1 1  

1 0 / 1 1  - 1 0 / 1 2  

1 0 / 1 2  - 10/13 

3 dpm-M3 (No work i n  box) 

3 7  dpm/?13 ( f i l t e r s  i n s t a l l e d  

and t r a s h  removed) 

5 dpm/N3 (Normal work) 

A i r  sampler i n  Room 7051 was r e l o c a t e d  on l O / 1 1  t o  g e t  
a more r e p r e s e t a t i v e  sample. U n t i l  t h e  permanent head 
can be relocated a g i r a f f e  w i l l  be used t o  co l lec t  both 
t h e  day and n i g h t  samples .  . 

Barbara X u e l l e r ,  CMB-5, loaded t h r e e  . (3)  t r i p l y  en- 
capsu la t ed  Pu-238 s o u r c e s  i n t o  a furnaqce i n  Room 4 0 6 9  
on 1 0 / 1 2 / 7 2 .  The fu rance  vacuum exhaus t  i s  exhausted 
through two ( 2 )  HEPA f i l t e r s  an6 t h e  room a i r  i s  ex- 
haus ted  through one (1) HEPA f i l t e r .  The sources  w e r e  
moved from t h e  Wing # 2  basement and no problems were 
encountered.  

Ofi two ( 2 )  occass ions  ZIA c r a f t s  w e r e  delayed due t o  
c o m u n i c a t i o n  problems. 

14.5 hours  

Vacation - 0 hours  

Sick Leave - 0 hours  

S t a t i s t i c s :  O v e r t i m e  - 

A l l e n  Valen t ine  

xc:  F i l e  
C X ?  S u r v e v n r s  



CMR Bld. Filter 
Tower samples MONDAY TUESDAY 

Locations: DAY NIGHT DAY I NIGHT 
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I I I I I I 

EXHAUST 1 1  

11 EXHAUST 

I 1  EXHAUST 
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. LP= ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMCS. N E W  MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 

A .  MONITORING RESULTS 

1. Routine A i r  T e s t s :  E ighteen  (18 )  tes ts  f o r  plutonium 
exceeded 4 dpn/M5. The h i g h e s t  was 4 1  dpm/N3 i n  Room 
7051 on t h e  1 0 / 1 6 / 7 2 .  

2 .  S p e c i a l  A i r  T e s t s :  Eleven (11) tests were made and 
r e p o r t s  of these tests are a t t a c h e d .  

3.  Piasal Swipe T e s t s :  T h i r t y  ( 3 0 )  tests w e r e  made and 
t h e  h i g h e s t  r e s u l t  was 6 dpm. 

4 .  Stack T e s t s :  Resu l t s  f o r  t h e  p a s t  t w o  weeks ars l i s t e d  
below: 

Wing 

Wing 

Wing 

Wing 

Wing 

Wing 

Wing 

Wing 

Wing 

Wing 

$ 2  Ex7naust 81 ( S )  

C2 Exhaust $ 2  ( N )  

# 3  Exhaust 81 ( S )  

$ 3  Exhaust + 2  (N) 

+ 4  Exhaust $1 ( N )  

+ 4  Exhaust + 2  ( S )  

f 5  Exhaust +1 ( X )  

+5 Exhaust 8 2  ( S )  

+ 7  Exhaust 41 ( S )  

=7 Exhaust = 2  ( P i )  

3 AVERAGE CONC. (dpm-1.1 ) FOR WEEK EMDIXG 

10/13/72 
1 . 0 7  

1 0 / 2 0 / 7 2  
2 . 0 0  

8.00  3 . O O  

0 . 1 1  0 . 1 7  

0 . 1 0  0 . 0 6  

1 . 0 0  1 . 0 0  

0 . 2 1  0 . 3 0  

0 .33 

0 . 0 1  

0 . 4 7  

1 4 . 0 0  

0 . 0 0  

0 . 0 6  

2 . o o  
2 7 . 0 0  

B .  O C C U R E N C E S  

1. On 1 0 / 1 6 / 7 2 ,  a l o c a l i z e d  contaminat ion spread  occurred 
du r ing  t h e  removal of a manipula tor  from c e l l  13  i n  
Wing $ 9 .  The " t r i t i u m "  monitor  l o c a t e d  nea r  t h e  j o S  
s i t e  and used f o r  a i r S o r n e  plutonium monitor ing alarmed 
when t h e  manipulator  w a s  removed g iv ing  an e a r l y  warning. 



1 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

TO: Dean Meyer, Group Le.ader, H - 1 - 2  DATE: October. 25, 1 9 7 2  

B .  OCCURRENCE CONT. 

C .  

D. 

1. These monitors  f r e q u e n t l y  alarm when samples o r  contam- 
i n a t e d  i t e m s  are removed f r o m  t h e  ce l l s ;  hence,  t h e  
a l a r m  w a s  probably due t o  i n c r e a s e d  gamQa levels .  A H P  
Surveyor w a s  a t  t h e  job s i t e  and t h e  involved employees 
w e r e  wearing c o v e r a l l s  and f u l l  f a c e  r e s p i r a t o r s  equipped 
wi th  p a r t i c u l a t e  f i l t e r s .  The n i g h e s t  a i r  concen t r a t ion  __ 
measured was 1 9  dpm-$13 and clean-up a t  t h e  job  site-.-were 
completed 1 0 / 1 7 / 7 2 .  Nose swipe r e s u l t s  w e r e  Selo,w>-O epm. I . 

-----. / 

.-4< .-- - --/’ 
2 .  On 10/18/72, a plutonium-238 contaminat ion i n c i d e n t  oc- 

cu r red  du r ing  a t t empt s  t o  remove a lg Pu-238 oxids  p e l l e t  
from an emergency w a t e r  d r a i n  l i n e  connected t o  t h e  exhaus t  
d’uct. The work w a s  be ing  done under a s p e c i a l  a i r  t e s t  
and a l l  personnel  i n  t h e  room w e r e  wearing f u l l  f a c e  res- 
p i r a t o r s  equipped wi th  p a r t i c u l a t e  f i l t e r s .  Airborne p lu-  
tonium leve ls  measured i n  Room 7125 and a d j a c e n t  rooms 
7123 and 7127 i n  t h e  t h r e e  room module averaged 567 dpm-31 
and ranged from 4 1  dpn-LY3 i n  Room 7123 t o  1 4 4 7  dpn-M3 i n  
Room 7125. The h i g h e s t  nose swipe r e s u l t  was 6/0 dpm. 
The contaminat ion w a s  f i x e d  by t app ing  dur ing  t h e  remainder 
of t h e  day and clean-up e f f o r t s  cont inued  through 1 0 / 2 4 .  

Plutonium levels i n  t h e  exhaus t  a i r  as measured by tne 
i n t a k e  and exhaus t  s t a c k  samples d i d  n o t  show a s i g n i f i c a n t  
increase over  t h e  p rev ious  weeks r e s u l t s .  Removal of t h e  
p e l l e t  w a s  n o t  accomplished and w i l l  be a t tempted a t  a 
l a t e r  d a t e  a f t e r  a complete review of p l ans  by t h e  CNB-1 
Group Leader,  t h e  CMB-1 S a f e t y  Committee Chairman and t h e  
H - 1  S e c t i a n  Leader.  All G I B - 1  s e c t i o n  l e a d e r s  a r e  be ing  
i n s t r u c t e d  t h a t  t h i s  review and approval  w i l l  be r e q u i r e d  
f o r  f u t u r e  jobs  of a non-rout ine n a t u r e .  

PROJECTS 

1. F i n a l i z e d  Occurrence r e p o r t i n g  c r i t e r i a  and p r i n t i n g  of  
form. Prepared m e m o  t o  b u i l d i n g  s u p e r v i s i o r  d e s c r i b i n g  
procedure t o  be i n i t i a l e d  1 1 / 1 / 7 2 .  

3EET IX G S  

1. A l l  of t h e  CXR H-1 Surveyors a t t ended  t h e  secolld c r i t i c a l i t y  
t r a i n i n g  s e s s i o c  on 1 0 / 1 9 / 7 2  excep t  
was on s i c k  l e a v s .  

0 who 

2 .  Attended T i t l e  I1 review of Phase B p l ans  f o r  upgrading 
t h e  C X X  v e n t i l l a t i o n  system on 1 0 / 1 9 / 7 2 .  



1 . ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

T0:Dean Meyer, Group Leader,  H-1 '3 DATE: October 25, 1 9 7 2  

D .  XEETINGS CONT. 

3 .  A CMR H - 1  Sec t ion  S t a f f  meeting was n e l d  on 1 0 / 1 6 / 7 2 .  
I t e m s  d i scussed  inc luded :  

1. Pickup and d e l i v e r y  of i n s t rumen t s  by Joe Varoz. 
2 .  B i l l  Romero's m e m o  da ted  10/6 on Material Salvage 

3 .  Occurrence r e p o r t i n g  c r i t e r i a  from Dean Meyer. 
4 .  Log books and release l o g s .  
5 .  Paging system requirement .  
6 .  Pickup of  Dumpsters on Wednesdays and F r idays  only .  

Procedures .  

E .  MISCELLANEOUS 

1. Z i a  removed plugged sp ray  n o z z l e s  from t h e  Wing #7 
exhaus t  system and s e n t  them t o  TA-50 f o r  decon. 

2 .  A w r i t t e n  r e q u e s t  f o r  a paging system was s e n t  t o  ENG-2 
t h r u  Mr. Dean !.!eyer. 

9.5 hours  
4 8  hours  

- 3 .  S t a t i s t i c s :  Overtime 
Vacation 
Sick l eave  - 1 6  hours  , 

- 

Allen  Valent ine  

xc: F i l e  
C X r  S urve y c r s 



AVERAGE FOR CMR Bld. Filter 
Tower samples MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY THE WEEK 
Locations: DAY NIGHT DAY NIGHT DAY NIGHT DAY NIGHT DAY NIGHT DAY NIGHT 

2 - FLMX- 1 -INTAKE ()o;-(. 
EXHAUST Oil rClAb I$€ LNLY J 00 II 

\ /--- ---- - -- - 
* -J (, .e *IC{. 

3-FLMX-1-LNTAKE I 0 5  P J  

2-FLMX-2-INTAKE - 
-._ .----- 

I t  EXHAUST - >  -3 O l :  

\ 
II 0. J '1 

0 9  o'i 
p * ( ;(.., 

I .  ck? 

I .  00 

EXHAUST 

3-FLMX-2-1NTAKE 

II EXHAUST 

4-FLMX-1-INTAKE 

' I  EXHAUST 11 - 
0.45-  $ . , - 3  

-~ ~ ~ _ _ _ _ _ _ _ _ _ _ -  0" 3 0  2 g 
0, K- f 
c-, oo*_ @ 

N 

4-FLMX-2-INTAKE 

11  EXHAUST 
~~ 

~~ 

5-FLMX- 1-INTAKE 

EXHAUST 1 1  

3 - I -- '. 
\ (.; (F 'OQ, xi 

c, c( 6.?.C,Cli,/' 

'I -FLMX-2-INTAKE ( I (IC/ ';ls,.q b:.) 

5-FLMX-2-INTAKE 
\-' -- - . - ..I 

c:, - 0 6 3  

2 G c I 

< -9 1 ,  c.Ci/: 

EXHAUST I1 

__.  . -.. .--. --A 'I-FLMX- 1-INTAKE 
- _ _  - - ,  

I 11 EXHAUST -_-_- .- - .  
/- 

\- - 1"111-"' .*-.. .... - 
I '  EXHAUST I1 

--- ~ - 

. --- _- _- 

-_ 



L n s  ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALlFOiZNlA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 

TO : Dean Y e y e r ,  G r o u p  L e a d e r ,  H - 1  DATE: N o v e m b e r  2 ,  1 9 7 2  

FROM : A l l e n  V a l e n t i n e ,  L e a d e r ,  C X X  BLDG. X o n i t o r i n g  S e c t i o n ,  H - 1  

A .  N O X I T O R I N G  RESULTS 

1. R o u t i n e  A i r  T e s t s :  E l e v e n  ( 1 1 )  t e s t s  f o r  p l u t o n i u m  -. e x c e e d e d  4 dpm/Y3.  T h e  h i g h e s t  57as 6 7  dpm/N3 i n  R o o m  
7 0 5 1  on t h e  1 0 / 2 6 / 7 2 .  

2 .  S p e c i a l  A i r  T e s t s :  S i x  ( 6 )  t e s t s  were made a n d  r e p o r t s  
o f  t h e s e  t e s t s  a r e  a t t a c h e d .  

3 .  N a s a l  S w i p e  T e s t s :  T w e l v e  ( 1 2 )  t e s t s  were made  a n d  
t h e  h i g h e s t  r e s u l t  was 0 d p m .  

4 .  S t a c k  T e s t s :  R e s u l t s  f o r  t h e  p a s t  t w o  w e e k s  a r e  l i s t e d  
b e l o w :  

3 l  AVERAGE C O X C .  (dpm-M ) FOR WEEK E X D I N G  

Wing  # 2  E x h a u s t  #l ( S )  
1 0 / 2 0 / 7 2  

2 . oo  
1 0 / 2 7 / 7 2  

1 . 2 1  

K i n g  #2 E x h a u s t  #2  ( N )  3 . 0 0  1 . 4 8  

K i n g  # 3  E x h a u s t  $1 ( S )  0 . 1 7  0 . 3 4  

Wing  # 3  E x h a u s t  8 2  (N) 0 . 0 6  0 . 0 2  

K i n g  # 4  E x h a u s t  $1 (N) 1 . 0 0  0 . 0 9  

Wing  #5  E x h a u s t  fl ( N )  0 . 0 0  0 . 0 1  

Wing 97 E x h a u s t  $1 ( S )  2 . o o  2 . o o  

Wing  # 4  E x h a u s t  # 2  ( S )  0 . 3 0  0 . 6 9  

0 . 0 1  Wing # 5  E x h a u s t  P2 ( S )  0 . 0 6  

V i n g  !;7 E x h a u s t  P2 ( X )  2 7  . O O  1 6 . 4 0  

B .  O C C U R B E X C E S  

Kone .  

C .  P R O J E C T S  

K O  p r o j e c t s ,  



I ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

TO: Dean N e y e r ,  G r o u p  L e a d e r ,  5 - 1 7  DATE: N o v e m b e r  2 ,  1 9 7 2  

D. YEETINGS 

1. .A C X X  H-1 S e c t i o n  S t a f f  m e e t i n g  w a s  h e l d  on  1 0 / 2 4 / 7 2 .  
Itens d i s c u s s e d  i n c l u d e d :  

a .  O c c u r r e n c e  r e p o r t i n g  p r o c e d u r e  t o  b e  i m p l e m e n t e d  
N o v e m b e r  1. 

b .  S p i l l  i n  7 1 2 5  o n  1 0 / 1 8 / 7 2 .  

c .  Xeed  f o r  m a i n t a i n i n g  a r e s e r v e  s u p p l y  'of u n d e r w e a r  
a n d  s o c k s  i n  Wing # 9 .  Two ( 2 )  d o z e n  e a c h  h a v e  b e a n  
p l a c e d  i n  a Wing #9 l o c k e r  c o n t r o l l e d  b y  B i l l i e  
A t e n c i o .  

2 .  CMR H - 1  S e c t i o n  a c t i v i t i e s  Tiere r e v i e w e d  f o r  
M r .  H e r b  P a r k e r  on  1 0 / 2 5 / 7 2 .  

E .  X I S C E L L A N E O U S  

1. Nr. Ross ? f a r t i n e 2  t r a s f e r r e d  f r o m  I S A - 5  t o  t h e  CXR H - 1  
S e c t i o n  e f f e c t i v e  1 0 / 2 3 / 7 2 .  

2 .  S t a t i s t i c s :  O v e r t i m e  - 8 h o u r s  
5 4  h o u r s  

4 h o u r s  
- V a c a t i o n  

S i c k  Leave - 

Allen V a l e n t i n e  

A V / s k v  

x c :  F i l e  
K i l l i e  A t e n c i o  
P a s c u a l  C h a v e z  
G i l b e r t  G a r c i a  
Bob Geof  f r i o n  
R o s s  Y a r t i n e z  
B e r a l d o  X o n t o y a  
Joe R o n e r o  
Robe r t S a n d  o v a  1 
J o e  V a r o z  





Lec ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 07544 
TELEPHONE: 

OFFICE MEMORANDUM 

A .  K O N I T O R I K G  R E S U L T S  

1. R o u t i n e  A i r  T e s t s :  E i g h t  ( 8 )  t e s t s  f o r  p l u t o n i u m  
e x c e e d e d  4 dpm-M3. T h e  h i g h e s t  was 15 dpm-?l3 i n  Room 
2 0 7 0  on t h e  1 1 / 3 / 7 2 .  

2 .  S p e c i a l  A i r  T e s t s :  F i v e  T e s t s  were made  a n d  r e p o r t s  
o f  t h e s e  t e s t s  a r e  a t t a c h e d .  

3 .  Xasa l  S w i p e  T e s t s :  F o r t y - t w o  ( 4 2 )  t e s t s  were made  
a n d  t h e  h i g h e s t  r e s u l t  w a s  6 6  d p m .  

4 .  S t a c k  T e s t s :  R e s u l t s  f o r  t h e  p a s t  t w o  w e e k s  a r e  
l i s t e d  b e l o w :  

3 '  AVERAGE C O N C .  (dpn-21 ) FOR WEEK E N D I N G  

1 0 1 2 7 1 7 2  
Wing #2  E x h a u s t  #l ( S )  1 . 2 1  

Wing # 2  E x h a u s t  ?:2 (N) 1 . 4 8  

Wing $3 E x h a u s t  #l ( S )  0 . 3 4  

1 1 / 3 / 7 2  
8 2  . O O  

2 1 . 0 0  

0 . 0 5  

Wing $ 3  E x h a u s t  $2  (a) 0 . 0 2  0 . 0 1  

b i ing  8 4  Z x h a u s t  #l ( N )  0 . 0 9  0 . 0 8  

Wing $5 E x h a u s t  #1 ( M )  0 . 0 1  0 . 0 1  

Wing # 4  E x h a u s t  # 2  ( S )  0 . 6 9  0 . 2 9  

Wing #5 E x h a u s t  # 2  ( S )  0 . 0 1  0 . 0 5  

Wing 57 E x h a u s t  #1 ( S )  2 . o o  3 . 0 0  

Wing $7 E x h a u s t  $1 ( S )  1 4 . 4 0  2 6 . 0 6  

B .  OCCURREKCES 

1. Two o c c u r r e n c e s  o c c u r r e d  d u r i n g  t h e  v e e k .  B o t h  i n v o l v e d  
s t a c k  c o n c e n t r a t i o n s  i n  excess  o f  1 0 0  t i m e s  t h e  XPCa 
( 0 . 1 5  dpm-Pi3) f o r  soluble 2 l u t o n i u m .  T h e s e  a r e  r e p o r t e d  
i n  r e p o r t s  n u m b e r e d  CPiR-72-1 a n d  CMS-72-2. T h e  h i g h e s t  
was 82  dpm->i3 o r  5 5 0  t i n e s  XPCa i n  Wing 8 2 .  



L .  ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

TO: Deaa X e y e r ,  C r o u p  L e a d e r ,  H - 1  T DATE: X o v e m b e r  8 ,  1 9 7 2  

Publicly 
B .  O C C U R R E X C E S  COBT . 

2 .  D u r i n g  t h e  r e m o t e  t r a n s f e r  o f  n u c l e a r  f u r n a c e  e l e m e n t s  
f r o m  o n e  c e l l  t o  a n o t h e r  o n  1 0 / 3 0 / 7 2 ,  s e v e r a l  e l e m e n t s  
w e r e  d r o p p e d  i n  t h e  c o r r i d o r  b e t w e e n  t h e  c e l l s .  T h e  
c o r r i d o r  w a s  e v a c u a t e d  d u r i n g  t h e  t r a n s f e r  a n d  n o  p e r -  
s o n n e l  e x p o s u r e s  o c c u r r e d  f r o n  t h e  s p i l l . ,  S u b s e q u e n t  
d e c o n t a m i n a t i o n  w o r k  r e q u i r e d  s e v e r a l  d a y s  t o  c o m p l e t e .  
E x p o s u r e s  w e r e  m i n i m a l  a n d  c o n t a m i n a t i o n  w a s  c o n f i n e d  
t o  t h e  c o r r i d o r  s u r f a c e s .  

3 .  A m i n o r  c o n t a m i n a t i o n  s p r e a d  o c c u r r e d  i n  Room 5 1 1 0 - 1 4  
o n  1 0 / 3 0 / 7 2  f o l l o w i n g  w o r k  w i t h  N p - 2 3 7 .  30 c o n t a m i -  
n a t i o n  was f o u n d  o u t s i d e  t h e  r o o m  o r  i n  t h e  e x p e r i m e n t e r s  
o f f i c e .  Leve l s  were l e s s  t h a n  2 0 0 0  dpm-60 cm2.  

’ C .  PROJECTS 

1. 

2 .  

3 .  

4 .  

5 .  

D i s c u s s e d  p r e l i m i n a r y  d e s i g n  o f  m a n i p u l a t o r  a i r  s a m p l i n g  
c o l l e c t i o n  s y s t e m  w i t h  Don H o n t g o m e r y ,  CXB-14 o n  Nov. 1. 
H - 1  w i l l  n e e d  t o  s p e c i f y  f l o w  r a t e  r e q u i r e m e n t s .  T h e  
s y s t e m  i s  i n t e n d e d  f o r  t h e  a l p h a  c e l l s  a n d  w i l l  a l l o w  
c o n t i n u o u s  m o n i t o r i n g  o f  a i r  c o l l e c t e d  n e a r  t h e  m a n i p -  
u l a t o r  p e n e t r a t i o n  i n  t h e  c e l l  w a l l .  

C o n t i n u e d  w o r k  on  l o g  b o o k  a n d  r e l e a s e  l o g  p r o c e d u r e s  
a n d  f o r m s .  

A p p r o x i m a t e l y  2 5 0  C i  o f  t r i t i u m  c o n t a i n e d  i n  g l a s s w a r e  
a n d  u r a n i u m  f u r n a c e s  were r e m o v e d  f r o m  Room 4 1 3 0  o n  
11/1 a n d  l l / 2 .  T h i s  m a t e r i a l  was p i c k ’ e d  u p  f o r  d i s p o s a l  
o n  1 1 / 2 / 7 2 .  

Rev iewedSOP f o r  P u - 2 3 8  s o l u b i l i t y  s t u d i e s  i n  Room 7 0 5 1  
a n d  s e n t  c o m m e n t s  poin t ;L , ;ou t  i n a d e q u a c i e s  t o  Yr. G e o r g e  
M a t l a c k  o n  1 1 / 1 / 7 2 .  

R e v i e w e d  P u - 2 3 8  g l o v e b o x  l i n e  p l a n n e d  f o r  2 0 7 0  a n d  s e n t  
c o m m e n t s  t o  R .  C .  X e a l ,  CXB-5. Also r e v i e w e d  p l a n s  f o r  
e n v i r o n m e n t a l  c h a m b e r s  t o  b e  i n s t a l l e d  i n  t h e  b a s e m e n t  
o f  Wing ,‘r7 b y  C Y B - 1 .  These c h a n b e r s  w i l l  b e  u s e d  f o r  
P u - 2 3 8  s t u d i e s  a n d  a memo was s e n t  t o  N a t l a c k  p o i n t i n g  
o u t  t h e  H - 1  a n d  AEC rev iew r e q u i r e s e n t  f o r  s u c h  a 
p r o j e c t .  



L' .- ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

TO: Dean X e y e r ,  G r o u p  L e a d e r ,  H - l . 7  DATE: Xovember  8 ,  1 9 7 2  

WMicly Releasable 
R m L a b  Coun 

C .  P R O J E C T S  CONT. 

6 .  On 1 1 / 3 / 7 2 ,  a l o n g  t e r m  h e a t  t r e a t i n g  s t u d y  o n  a 1 0 0  t7 
P u - 2 3 8  s o u r c e  e n c a p s u l a t e d  i n  i r i d i u m  was t e r m i n a t e d  b y  
CYB-5. T h e  s o u r c e  was r e m o v e d  f r o m  t h e  f u r n a c e  i n t o  a 
g l o v e b o x  a n d  t h e  p r o t e c t i v e  g r a p h i t e  c o v e r i n g  was re -  
m o v e d .  I n i t i a l  smear s  o n  t h e  o u t s i d e  s u r f a c e  o f  t h e  
g r a p h i t e  r e v e a l e d  n o  c o n t a m i n a t i o n ;  h o w e v e r  c o n t a m i -  
n a t i o n  w a s  d e t e c t e d  on t h e  i n n e r  s u r f a c e .  I t  i s  b e -  
l i e v e d  t h a t  l e a k a g e  t h r o u g h  a v e n t  i n  t h e  i r i d i u m  d i d  
o c c u r .  T h e  s o u r c e  i s  c u r r e n t l y  i n  t h e  g l o v e b o x .  F u t u r e  
h e a t  t r e a t m e n t  t e s t s  w i l l  n o t  b e  c o n d u c t e d  w i t h  t h i s  
s o u r c e  a n d  i t  w i l l  l i k e l y  b e  r e t u r n e d  t o  > f o u n d s .  

D; MEETIWGS 

1. X CWR H - 1  S e c t i o n  S t a f f  m e e t i n g  w a s  h e l d  o n  1 0 / 3 0 / 7 2 .  
I t e m s  d i s c u s s e d  i n c l u d e d :  

a .  U n i t e d  Fund P l e d g e  C a r d  r e t u r n .  

b .  I n s t r u m e n t  p i c k  u p  . o n  W e d n e s d a y  b y  502 V a r o z .  

c .  HP m e e t i n g  i n  A l b u q u e r q u e  1 1 / 3 / 7 2 .  ' 

E .  X I S C E L L X N E O U S  
1 

1. Hub W e b e r  c h a n g e d  s a f e  c o m b i n a t i o n  1 1 / 3 / 7 2 .  

9 
1 2  Vat a t  i o n  

S i c k  Leave - 2 4  

2 .  S t a t i s t i c s : .  O v e r t i m e  - 
- 

A l l e n  V a l e n t i n e  



6&9Z-LS$ X3OLS ?SF'? 

aIq aas 

-SI: , 

'6 

' 8  

'L 

'9 

.S 

'P 

'E 

'I: 



LnS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO a7544 
TELEPHONE: 

OFFICE MEMORANDUM 
DATE: X o v e m b e r  1 6 ,  1 9 7 2  

RWiewed/Lab Counsd 
Publicly Re&=& 

TO : Dean : - ieyer ,  G r o u p  L e a d e r ,  H - 1  

FROM : A l l e n  S T a l e n t i n e ,  L e a d e r ,  CHI? B L D G .  M o n i t o r i n g  S e c t i o n ,  E-1 

SUBJECT: WEEKLY REPORT FOR PERIOD F X O X  1 1 / 5 / 7 2  T o  1 1 / 1 2 / 7 2  

SYMBOL : H - l - C X R  

A .  X O N I T O R I N G  RESULTS 

1. R o u t i n e  A i r  T e s t s :  S e v e n t e e n  ( 1 7 )  t e s t s  f o r  p l u t o n i u m  
e x c e e d e d  4 dpm-Xx. T h e  h i g h e s t  was 20  dpm-Y3 i n  Room 
7 0 5 1  on 1 1 / 9  / 7 2 .  

2 .  S p e c i a l  A i r  T e s t s :  E l e v e n  t e s t s  were made  a n d  r e p o r t s  
o f  t hese  t e s t s  a r e  a t t a c h e d .  

3 .  N a s a l  S w i p e  T e s t s :  T w e n t y - s e v e n  ( 2 7 )  t e s t s  w e r e  made  
a n d  t h e  h i g h e s t  r e s u l t  w a s  6 6  dpm.  

4 .  S t a c k  T e s t s :  R e s u l t s  f o r  t h e  p a s t  t w o  w e e k s  a r e  
l i s t e d  b e l o w :  

3 A V E R A G E  C O N C .  (dpm->l ) FOR WEEK E N D I N G  

1 1 / 3 / 7 2  
Wing 62  E x h a u s t  ::1 (S) 82 . O O  

1 1 / 1 0 / 7 2  
6 . 1 0  

K i n g  #2  E x h a u s t  $ 2  ( N )  2 1 . 0 0  1 7  . 1 4  

Wing # 3  E x h a u s t  #l ( S )  0 . 0 5  0 . 0 5  

K i n g  $ 3  E x h a u s t  # 2  ( E )  

Wing # 4  E x h a u s t  C1 (N) 

Wing I'i4 E x h a u s t  #2  ( S )  

Wing 8 5  E x h a u s t  f l  (3) 

Wing !F5 Z x h a u s t  $ 2  ( S )  

K i n g  $ 7  E x h a u s t  $1 ( S )  

br ing P 7  E x h a u s t  J 1  (:J) 

0 . 0 1  

0 . 0 8  

0 . 2 9  

0 . 0 1  

0 . 0 5  

3 . o o  
2 6 . 0 6  

L 0 . .01 

0 . 0 6  

0 . 6 1  

4 0 . 0 1  

0 . 6 7  

1 . o o  
4 4 . 0 0  

B .  OCCCRXESCES 

1. T h r e e  ( 3 )  o c c u r r e n c e s  o c c u r r e d .  d u r i n g  t h e  w e e k .  Two 
( 2 )  i n v o l v e d  s t a c k  c o n c e n t r a t i o n s  i3 e x c e s s  o f  1 0 0  
t i m e s  t h e  YPCa i n  W i n g s  #2  a n d  g 7 .  These a r e  r e p o r t e d  
i n  r e p o r t s  n u m b e r e d  CXR-72-4 a n d  5 .  T h e  h i g h e s c  i.?as 
4 4  dpm-?.13 o r  2 9 0  t i m e s  t h e  X ? C a  f o r  s o l u b l e  p l u t o n i u m .  
T h e  t h i r d  o c c u r r e n c e  i n v o l v e d  a p z r s o n n e l  C o n t a m i n a t i o n  
c a s e  t h a t  o c c u r r e d  i n  Room 7 1 2 5  on 1 1 / 7 / 7 2 .  T h i s  o c =  
u r r e n c e  was 



L' - ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

TO: Dean >!eyer,  G r o u p  L e a d e r ,  H - 1  -2 DATE: Movember  1 6 ,  1 9 7 2  

C .  P X O J E C T S  

ReviewedlLab CaKlsd 
PuMicty Rdeasaa,/H u 

1. T h e  o n e  g r a n  P u - 2 3 8  c a r b i d e  p e l l e t  w h i c h  was d r o p p e d  
i n t o  a n  e m e r g e n c y  w a t e r  d r a i n  l i n e  w a s  l o c a t e d  a n d  
r e c o v e r e d  b y  r e m o v i n g  a s e c t i o n  o f  t h e  l i n e  o n  1 1 / 1 0 / 7 2 .  
T h e  r e m o v e d  s e c t i o n  was r e p l a c e d  o n  t h e  same d a t e  w i t h -  
o u t  a n y  p r o b l e m s .  T h i s  w a s  a c c o m p l i s h e d  a f t e r  c o n s i d e r -  
a b l e  p l a n n i n g  b y  C X B - 1  a n d  H - 1  p e r s o n n e l .  

D. X E E T I X G S  

1. A C1.IR H - 1  S e c t i o n  S t a f f  m e e t i n g  w a s  h e l d  on 1 1 / 6 / 7 2 .  
I t e m s  d i s c u s s e d  i n c l u d e d :  

a .  Z i a  o v e r t i m e c o v e r a g e  d u r i n g  l u n c h  h o u r .  
b .  V o t i n g  s c h e d u l e .  
c .  Log b o o k s .  
d .  T r a i n i n g  p r o g r a m  a n d  t i m e .  
e .  X e e d  f o r  a d d i t i o n a l  c o u n t i n g  s t a n d a r d s .  

E. MI S CELL AX E 0 U S 

1. S h a r p  c o u n t e r  w a s  p u t  b a c k  i n  s e r v i c e  on 1 1 / 7  a f t e r  
b e i n g  down f o r  a b o u t  t h r e e  r c o n t h s .  R e b u i l d i n g  t h e  
h i g h  v o l t a g e  c i r c u i t  b o a r d  was r e q u i r e d  t o  e l i m i n a t e  
a n  i n t e r m i t t e n t  s h o r t i n g  p r o b l e m .  

2 .  A l p h a  p u l s e  h e i g h t  a n a l y s i s  r e v e a l e d  t h a t  o v e r t o l e r a n c e  
a i r  t e s t  r e s u l t s  i n  Rooms 7 0 2 3 ,  7 0 5 1 ,  a n d  7 0 5 5  w e r e  
c a u s e d  b y  h i g h  c o n c e n t r a t i o n s  o f  Pu-239  i n  Rooms 7 0 2 3  
a n d  7 0 5 5  a n d  Pu-238  i n  Room 7 0 5 1 .  T o  d a t e  t h e r e  i s  n o  
e x p l a n a t i o n  f o r  t h e  h i g h  Pu-239  c o n c e n t r a t i o n s  i n  Room 
7 0 2 3  a n d  7 0 5 5 - o n  1 1 / 6 / 7 2 .  

3 .  S t a t i s t i c s  : O v e r t i m e  - 9 h o u r s  
V a c a t i o n  - 1 6  h o u r s  
S i c k  Leave - 0 h o u r s  

A l l e n  V a l e n t i x l e  

x c :  C X R  H - 1  S t a f f  
F i l e  



AVERAGE FOR CMR Bld. Fi l ter  
Tower samples MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY THE WEEK . 
Locations: I DAY NIGHT 

2-FLMX-1-INTAKE 

DAY NIGHT 
I 

DAY 

12-FLMX-2-INTAKE I 
I " EXHAUSTI 

I3-FLMX-I-INTAKE I 

14-FLMX-1-INTAKE I 
11 EXHAUST 

4-FLMX-2-INTAKE 

It EXHAUST I t  

5-FLMX-1-INTAKE 

I t  EXHAUST 

5-FLMX-2-JNTAKE 
---. 

I t  It EXHAUST 

7- FLMX- 1-INTAKE 

I EXHAUST] I 

NIGHT I DAY I NIGHT I DAY I NIGHT I DAY I NIGHT 

I I I I 



L n S  ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO a7544 
TELEPHONE: 

OFFICE MEMORANDUM 
TO : D e a n  X e y e r ,  G r o u p  L e a d e r ,  H - 1  DATE: K o v e m b e r  2 2 ,  1 9 7 2  

FROM : A l l e n  V a l e n t i n e ,  L e a d e r ,  CXR B L D G .  X o n i t o r i n g  S e c t i o n ,  H - 1  

SYMBOL : H - 1 - C X R  

A .  Y O N I T O R I N G  RESULTS 

1. R o u t i n e  A i r  T e s t s :  T e n  ( 1 0 )  t e s t s  f o r  p l u t o n i u m  
e x c e e d e d  4 dpm-X3. T h e  h i g h e s t  w a s  7 3  dpm-Y3 i n  
Room 9 1 6 0  NW o n  1 1 / 1 6 / 7 2 .  

I 

2 .  S p e c i a l  A i r  T e s t s :  S i x  ( 6 )  t e s t s  were made  a n d  
r e p o r t s  o f  t h e s e  t e s t s  a r e  a t t a c h e d .  

3 .  N a s a l  S w i p e  T e s t s :  T h i r t y - t h r e e  ( 3 3 )  t e s t s  w e r e  
made  a n d  t h e  h i g h e s t  r e s u l t  was 2 dpm. 

4 .  S t a c k  T e s t s :  R e s u l t s  f o r  t h e  p a s t  t w o  w e e k s  a r e  
l i s t e d  b e l o w :  

3 AVERAGE C O N C .  (dpm->l ) FOR WEEK EEDING 

-11 /10 / 7 2 
Wing  # 2  E x h a u s t  #l ( S )  6 . 1 0  

1 1 / 1 7 / 7 2  
3 . 2  

Wing # 2  E x h a u s t  # 2  ( N )  1 7 . 1 4  3 . 1  

Wing $ 3  E x h a u s t  fll ( S )  0 . 0 5  

Wing # 3  E x h a u s t  f 2  ( N )  0 . 0 1  

L 0,di 

0 . 0 4  

Wing # 4  E x h a u s t  8 1  ( N )  0 . 0 6  0 

Wing $ 4  E x h a u s t  # 2  ( S )  0 . 6 1  1 

Wing 6 5  E x h a u s t  #1 (E) 0 . 0 1  < 0 , C l  

Wing # 5  E x h a u s t  # 2  ( S )  0 . 6 7  8 

Wing <;7 E x h a u s t  8 1  ( S )  1 . 0 0  1 . 7  

Wing # i  E x h a u s t  ;:2 (N) 4 4 . 0 0  2 . 6  

B .  OCCURBESCES 

1. Two ( 2 )  o c c u r r e n c e s  o c c u r r e d  d u r i n g  t h e  w e e k .  T h e s e  
w i l l  b e  r e p o r t e d  i n  o c c u r r e n c e  r e p o r t s  CXR-72-6 a n d  
CXR-72-7. CHR-72-6 i n v o l v e d  o v e r  t o l e r a n c e  a i r b o r n e  
p l u t o n i u m  l e v e l s  i n  9 1 6 0  hr o n  1 1 / 1 % / 7 2  a n d  CHR-72-7 
i n v o l v e d  c l e a n  b o o t i e s  i n  excess  o f  0 . 5  m R / h r  o n  
1 1 / 1 7 / 7 2 .  



L' ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

To: D e a n  Meyer  , G r o u p  L e a d e r ,  H - 1  '2 

C .  PROJECTS 

DATE: Yovember  2 2 ,  1 9 7 2  

ReviewdLab counsel 

1. A p r e l i m i n a r y  l i s t  o f  p r o c e d u r e s  w a s  p r e p a r e d  a n d  
r e v i e w e d  w i t h  B i l l  R o m e r o .  T h e  l i s t i n g  i n c l u d e d  p r o -  
c e d u r e  t i t l e s  f o r  f o u r  ( 4 )  t y p e s  o f  p r o c e d u r e s  n e e d e d  
b y  H - 1  i n  t h e  C h i 8  B u i l d i n g .  T h e  f o u r  ( 4 )  t y p e s  a r e :  
( 1 )  C H R  B u i l d i n g  S O P ' S ,  ( 2 )  H - 1  M o n i t o r i n g  P r o c e d u r e s ,  
( 3 )  H - 1  C o u n t  Room P r o c e d u r e s ,  a n d  ( 4 )  B u i l d i n g  E m e r g e n c y  
P r o c e d u r e s .  T h e s e  w i l l  b e  r e v i e w e d  b y  H - 1  S u p e r v i s i o n  
a n d  CYR B u i l d i n g  S u p e r v i s o r s  b e f o r e  p r o c e e d i n g .  

2 .  L o g b o o k  u s e  i n s t r u c t i o n s  a n d  r e l e a s e  l o g  f o r m s  w e r e  
c o m p l e t e d .  T h i s  w i l l  b e  d i s t r i b u t e d  t o  S u r v e y o r s  o n  
1 1 / 2 7 / 7 2 .  

D .  M E E T I S G  XED V I S I T O R S  

1. A CXR H - 1  S e c t i o n  s t a f f  m e e t i n g  w a s  h e l d  o n  1 1 / 1 3 / 7 2 .  
I t e m s  d i s c u s s e d  i n c l u d e d :  

a .  O v e r t i m e  d i s t r i b u t i o n .  
b .  D a i l y  s a m p l i n g  o f  s t a c k s  f r o m  W i n g s  #2  a n d  # 7 .  
c .  L a b e l i n g  o f  >10 n C i / g  w a s t e  c o n t a i n e r s .  
d .  S p e c i a l  a i r  t e s t  p a p e r w o r k .  
e .  L o c a t i o n  o f  s a m p l e  h e a d s .  

2 .  A t t e n d e d  H - 1  G r o u p  S t a f f  m e e t i n g  on  1 1 / 1 4 / 7 2 .  

' E .  H I S C E L L A N E O U S  

1. S t a r t e d  t a k i n g  d a i l y  s t a . c k  s a m p l e s  i n  W i n g s  # 2  a n d  $7 
o n  1 1 / 1 4 / 7 2 .  

2 .  S t a r t e d  a i r  s a m p l i n g  i n  Room 5 0 6 0  f o r  w o r k  i n v o l v i n g  
h i g h  e n r - i c . h e d  u r a n i u m  h e x o f l u o r i d e  on 1 1 / 1 5  /72 .  

3 .  S t a r t e d  s p e c i a l  s t u d y  t o  d e t e r m i n e  d e c a y  r a t e  o n  s tacK 
i n t a k e  and-  e x h a u s t  s a m p l e s .  

4 .  S t a s t i s t i c s :  V a c a t i o n  - 1 2  h o u r s  
O v e r t i m e  - 1 3  h o u r s  
S i c k  Leave - 0 h o u r s  

A l l e n  V a l e q t i n e  

A V / s k v  

x c :  Ck!R S u r v e y o r s  
F i l e  

1 



2-FLMX-2-INTAKE 

I t  EXHAUST 1 1  

3-FLMX- 1-INTAKE 

I 1  EXHAUST 

3-FLMX-2-INTAKE 

1 1  EXHAUST 

4 - FLMX- 1 -INTAKE 

11 

/- :;;< I t  

7~ j '( . . ) J  

1 I1 - 
y h v  11 

r\,2 L f  

f l j 8  B + I 1  

I /  It 

_ I  

1 "  



Lo5 A U M O S  SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMCS. N E W  MEXICO 87544 
TELEPHONE: w m w - 9  

OFFICE MEMORANDUM 

TO : D e a n  N e y e r ,  G r o u p  L e a d e r ,  H - 1  DATE: D e c e m b e r  1, 1 9 7 2  

A .  MOXITORIXG RESULTS 

1. R o u t i n e  A i r  T e s t s :  F i v e  ( 5 )  t e s t s  f o r  p l u t o n i u m  
e x c e e d e d  4 dpm-X3. T h e  h i g h e s t  w a s  1 8  dpm-N3 i n  
R o o m  7 0 5 1  o n  1 1 / 2 0 / 7 2 .  

2 .  S p e c i a l  A i r  T e s t s :  F o u r  ( 4 )  t e s t s  w e r e  m a d e  a n d  
r e p o r t s  o f  t h e s e  t e s t s  a r e  a t t a c h e d .  

3 .  Nasal  S w i p e  T e s t s :  N i n e  ( 9 )  t e s t s  were made  a n d  
t h e  h i g h e s t  r e s u l t  was 1 dpm. 

4 .  S t a c k  T e s t s :  R e s u l t s  f o r  t h e  p a s t  t w o  weeks a r e  
l i s t e d  b e l o w :  

3 A V E R A G E  C O N C .  (dnm-Y 1 F O R  WEEK E N D I N G  

Wing 

Wing 

W i n g 

Wing 

Wing 

Wing 

Wing 

Wing 

Wing 

K i n g  

E x h a u s t  

E x h a u s t  

E x h a u s t  

E x h a u s t  

E x h a u s t  

E x h a u s t  

E x h a u s t  

E x h a u s t  

E x h a u s t  

E x h a u s t  

B .  OCCURRESCES 

$1 ( S )  

f 2  ( E )  

$1 ( S )  

a 2  (N) 
ii1 ( 3 )  

f l  ( S )  

#1 (N) 

a 2  ( S )  

#1 ( S )  

# 2  (N) 

1 1 / 1 z j z 2  
3 . 2  

3 . 1  

0 . 0 1  

' 0 . 0 4  

0 . 0 1  

1 . 0  

0 . 0 1  

8 . 0  

1 . 7  

2 . 6  

1 1 / 2 4 / 7 2  
0 . 3  

1 . 5  

0 . 0 2  

0 . 1 7  

0 . 0 6  

1 . 0 7  

0 . 0 1  

3 . 0  

0 . 3  

2 . 7  

1. Kone .  



T 0 : D e a n  I l e y e r ,  G r o u p  L e a d e r ,  H - 1  2' 

. \  

C .  P R O J E C T S  

1. 

2 .  

3 .  

4 .  

L' ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

DATE: D e c e m b e r  1, 1 9 7 2  , 

P r o c e d u r e s .  The  p . r o p o s e d  p r o c e d u r e  l i s t i n g  w a s  
f o r w a r d e d  t o  Xr. D .  M e y e r  a n d  a f o r m  was d r a f t e d .  

HP A p p r a i s a l  I t e m s .  I t e m s  r e q u i r i n g  a t t e n t i o n  
a r e  b e i n g  d e f i n e d  f r o m  t h e  a p p r a i s a l  d a t e d  O c t .  1 8  
by  Ron S t a f f o r d .  

T r a i n i n g .  C o p i e s  o f  t h e  A N L  R a d i a t i o n  S a f e t y  
T e c h n i c i a n  t r a i n i n g  m a n u a l  w e r e  r e c e i v e d .  A' c o u r s e  
o u t l i n e  i s  b e i n g  d e v e l o p e d  f o r  a s i x  ( 6 )  m o n t h  p r o -  
g r a m .  

X e w  P r o i  e c t  R e v i e w s .  

a .  C o n t i n u e d  w o r k i n g  w i t h  C M B - 1 ,  C X B - 5  a n d  C N B - 7  
p e r s o n n e l  o n  P u - 2 3 8  f a c i l i t i e s  f o r  Wing f 2  a n d  

1 Wing # 7  b a s e m e n t  a r e a s .  

b .  R e v i e w e d  d e s i g n  f o r  q u a r t z  f u r n a c e  h e a t  e x c h a n g e r  
f o r  h e a t e r s  i n  7 1 2 3 - 5 - 7 .  T h e  p r i m a r y  c o o l a n t  w i l l  
b e  a c l o s e d  l o o p  s y s t e m  a n d  p r o v i d e  a d d e d  p r o t e c t i o n  
a g a i n s t  g e t t i n g  P u - 2 3 8  i n t o  t h e  Wing <!7 r e c i r c u l a t i n g  
w a t e r  s y s t e m .  I t  i s  b e i n g  d e s i g n e d  b y  G r o v e r  Dow 
a n d  X a y n a r d  S m i t h .  

D .  ?iEETINGS 

1. A C X R  H - 1  S e c t i o n  s t a f f  m e e t i n g  was h e l d  o n  1 1 / 2 0 / 7 2 .  
t h e  f o l l o w i n g  i t e m s  w e r e  d i s c u s s e d :  

a .  R e p a i r  o f  s t a c k  s a m p l i n g  s y s t e m s  a n d  i d e n t i f i c a t i o n  
o f  s t a c k  s a m p l e  p a p e r s .  

E. - 

b .  C o n t r o l  o f  c o n t a m i n a t e d  c l o t h i n g .  

c .  P o w e r  o u t a g e  s c h e d u l e d  f o r  1 1 / 2 4 / 7 2  i n  K i n g s  2 & 7 .  

d .  T r a i n i n g  t i m e  a n d  t o p i c s .  

MI S C E L  L d B E  0 U S 

1. S t a t i s t i c s :  V a c a t i o n  - 2 8  h o u r s  
O v e r t i m e  - 0 h o u r s  
S i c k  Leave - 0 h o u r s  

A l l e n  V a l e n t i n e  

x c :  C Y R  S u r v e y o r s  
F i l e  
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Lcq ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

- LO5 ALAMOS. N E W  MEXICO e7544 
TELEPHONE: 

I [ I  '' OFFICE MEMORANDUM 
I 

TO : D e a n  N e y e r ,  G r o u p  L e a d e r ,  H-1 DATE: D e c e m b e r  7 ,  1 9 7 2  

: A l l e n  V a l e n t i n e ,  L e a d e r ,  CXR B L D G .  X o n i t o r i n g  S e c t i o n ,  H-1 

A .  H O N I T O R I N G  RESULTS 

1. R o u t i n e  A i r  T e s t s :  E l e v e n  ( 1 1 )  t e s t s  f o r  p l u t o ' n i u m  
e x c e e d e d  4 dpm-Pi3. T h e  h i g h e s t  was 3 4  dpm-X3 i n  
Room 9 1 6 5  o n  1 2 / 1 / 7 2 .  

2 .  S p e c i a l  A i r  T e s t s :  S i x  ( 6 )  t e s t s  w e r e  made a n d  
r e p o r t s  o f  t h e s e  t e s t s  a r e  a t t a c h e d .  

3 .  Nasa l  S w i p e  T e s t s :  ' F i f t e e n  ( 1 5 )  t e s t s  w e r e  made  a n d  
t h e  h i g h e s t  r e s u l t  w a s  0 dpm. 

4 .  S t a c k  T e s t s :  R e s u l t s  f o r  t h e  p a s t  two  w e e k s  a r e  
1 i s t e d b e 1 ow : 

Wing $ 2  E x h a u s t  #1 ( S )  

Wing # 2  E x h a u s t  # 2  ( N )  

Wing iL3 E x h a u s t  fl ( S ) ]  

Wing #3  E x h a u s t  # 2  ( X )  

Wing f 4  E x h a u s t  #1 (N) 

Wing iF4 E x h a u s t  $ 2  ( S )  

Wing $ 5  E x h a u s t  ?1 ( X )  

Wing $ 5  E x h a u s t  # 2  ( S )  

K i n g  iL7 E x h a u s t  i i l  ( S )  

Wing :/7 E x h a u s t  i /2  (N) 

3 A V E R A G E  C O N C .  (dpm-M ) FOR WEEK E N D I N G  

11 / 2 4 / 7.2 
0 . 3  

1 . 5  

0 . 0 2  

0 . 1 7  

0 . 0 6  

1 . 0 7  

0 . 0 1  

3 . 0  

0 . 3  

2 . 7  

1 2 / 1 / 7 2  
1 . 8  

2 . 1  

0 . 0 6  

1 . 4 6  

0 . 0 7  

1 . 0  

0 . 0 3  

3 . 1 6  

0 . 3 7  

1 6 . 1  

B .  O C C U B R E S C E S  

1. P l u t o n i u m  c o n c e n t r a t i o n s  i n  t h e  a i r  e x h a u s t e d  f r o m  t h e  
n o r t h  s i d e  o f  Wing ;/7 e x c e e d e d  1 0 0  t i m e s  t h e  XPCa l i i n i t  
o n  1 1 / 2 9  a n d  1 1 / 3 0 .  C o n c e n t r a t i o n s  on  t h e s e  d a y s  w2re 
26  a n d  7 3  dpm-Y3, r e s p e c t i v e l y .  T h i s  o c c u r r e n c e  w i l l  
b e  r e p o r t e d  i n  r e p o r t  CYR-72-8. 
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L' - ALAMOS SCIENTIFIC LABORATORY 
' UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. N E W  MEXICO 87544 

TO: D e a n  N e y e r ,  G r o u p  L e a d e r ,  H - 1  -2- DATE: D e c e m b e r  7 ,  1 9 7 2  

C .  PROJECTS 

1 
1. P r o c e d u r e s .  X o  p r o g r e s s .  

2 .  HP A p p r a i s a l  I t e m s .  K O  p r o g r e s s .  

3 .  T r a i n i n g .  A t e n t a t i v e  c o u r s e  s c h e d u l e  h a s  b e e n  
p r e p a r e d  a n d  w i l l  b e  r o u t e d  f o r  r e v i e w  a n d  c o m m e n t .  

4 .  N e w  P r o i e c t  R e v i e w s .  

a .  S a f e t y  r e v i e w  i n f o r m a t i o n  i s  b e i n g  p r e p a r e d  
n e w  P u - 2 3 8  f a c i l i t i e s  i n  Wing $ 2  a n d  # 7 .  

D .  X E E T I B G S  

1. A C F R  H - 1  S e c t i o n  s t a f f  m e e t i n g  w a s  h e l d  o n  1 1 / 2 7 / 7 2 .  

E .  YISCELLANEOUS 

1. S t a t i s t i c s :  V a c a t i o n  - 6 0  h o u r s  
O v e r t i m e  - 1 4 . 5  h o u r s  
S i c k  Leave - 8 h o u r s  

A l l e n  V a l e n t i n e  

xc: C X R  S u r v e y o r s  
F i l e  
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TO 

LnS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMCS. NEW 
TELEPHONE: 

OFFICE MEMORANDUM 

: D e a n  H e y e r ,  G r o u p  L e a d e r ,  H - 1  1 4 ,  1 9 7 2  
Publicly Releasable 

' A l l e n  V a l e n t i n e ,  L e a d e r ,  C X R  B L D G .  N o n i t o r i n g  S e c t i o n ,  H - 1  

SUBJECT: WEEKLY REPORT F O R  PERIOD FROX 1 2 / 3 / 7 2  TO 1 2 / 1 9 / 7 2  

A .  ? f O N I T O R I X G  RESULTS 

1. R o u t i n e  A i r  T e s t s :  S i x  ( 6 )  t e s t s  f o r  p l u t o n i u m  
e x c e e d e d  4 dpm-X3. T h e  h i g h e s t  w a s  2 1  dpm->i3 i n  
Room 7 0 5 1  o n  1 2 / 6 / 7 2 .  F i v e  ( 5 )  o f  t h e  o v e r t o l e r -  
ance  t e s t s  w e r e  i n  7 0 5 1 .  

2 .  S p e c i a l  A i r  T e s t s :  S e v e n  ( 7 )  t e s t s  were made  a n d  
r e p o r t s  o f  t h e s e  t e s t s  a r e  a t t a c h e d .  

3 .  Nasa l  S w i p e  T e s t s :  T h i r t y - f o u r  ( 3 4 )  t e s t s  w e r e  
made  a n d  t h e  h i g h e s t  r e s u l t  was 2 dpm.  

4 .  S t a c k  T e s t s :  R e s u l t s  f o r  t h e  p a s t  t w o  weeks  a r e  
1 i s t e d b e 1 ow : 

Wing $ 2  E x h a u s t  $1 ( S )  

Wing # 2  E x h a u s t  f 2  ( X )  

Wing # 3  E x h a u s t  $ 1  ( S )  

Wing # 3  E x h a u s t  # 2  (N) 

Wing $ 4  E x h a u s t  #1 (3)  

Wing i i4  E x h a u s t  $ 2  ( S )  

Wing iij E x h a u s t  ii1 ( N )  

Wing # 5  E x h a u s t  $ 2  ( S )  

Wing #7  E x h a u s t  $1 ( S )  

Wing $ 7  E x h a u s t  # 2  (N) 

3 A V E R A G E  C O X C .  (dpm-X ) FOR WEEK E N D I N G  

1 2 / 1 / 7 2  1 2 / 8 / 7 2  
1 . 8  2 . 0  

2 . 1  

0 . 0 6  

2 . 6  

0 . 0 1  

1 . 4 6  0 . 1 3  

0 . 0 7  0 . 4 1  

1 . 0  1 . 7  

0 . 0 3  0 . 0 3  

3 . 1 6  2 . 3 1  

0 . 3 7  

1 6 . 1  

0 . 5 5  
1 

2 2 . 6  

B .  O C C U R R E S C E S  

1. N o n e .  



L' . ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

T 0 : D e a n  F e y e r ,  G r o u p  L e a d e r ,  H - 1  ' 2  

C .  PROJECTS 

DATE: D e c e m b e r  1 4 ,  1 9 7 2  

x Reviewed/Lab CoUn 
Publicly RdeasaMe IN / 

1. P r o c e d u r e s .  No p r o g r e s s :  

2 .  H-1 A p p r a i s a l  I t e m s .  Y o '  p r o g r e s s .  

3 .  T r a i n i n g .  No p r o g r e s s .  

4 .  P r o j e c t  Reviews .  -. 

a .  > l e t  w i t h  W a t e r b u r y ,  X a t l a c k ,  a n d  R e x r o t h  o n  1 2 / 6 / 7 2  
t o  d i s c u s s  HP r e q u i r e m e n t s  f o r  e n v i r o n m e n t a l  c h a m b e r s  
p l a n n e d  f o r  t h e  Wing # 7  b a s e m e n t .  T h r e e  ( 3 )  c h a m b e r s  
a r e  t o  b e  i n s t a l l e d  d u r i n g  t h e  f i r s t  q u a r t e r  o f  1 9 7 3 .  
T h e y  w i l l  b e  u s e d  t o  d e t e r m i n e  t h e  e f f e c t s  o f  d i f f e r e n t  
e n v i r o n m e n t s  o n  Pu-238  h e a t  s o u r c e s .  A c o m p l e t e  r e v i e w  
o f  t h i s  p r o j e c t  i s  b e i n g  p r e p a r e d  f o r  r e v i e w  b y  t h e  H - 1  
g r o u p  o f f i c e  a n d  AEC. 

1 

b .  Mr. J i m  R i e n ,  C X B - 1 ,  p l a n s  t o  w o r k  w i t h  s e v e r a l  k g s .  
o f  FFTF m i x e d  p l u t o n i u m  o x i d e  d u r i n g  t h e  n - e x t  2 y e a r s .  
C r i t i c a l i t y  a n d  e x p o s u r e  p r o b l e m s  were* , fwi th  R e i n  a n d  
A s h l e y  o n  1 2 / 6 / 7 2 .  A s p e c i a l  e x p o s u r e  s t u d y  w a s  i n -  
i t i a t e d  t o  d e t e r m i n e  w h o l e  b o d y  gamma e x p o s u r e  l e v e l s  
d u r i n g  t h e  w e i g h i n g  a n d  i m p u r i t y  a d d i t i o n  s t e p s .  

g:-,#. .=. 

D .  MEETINGS 

1. A CXR H - 1  S e c t i o n  s t a f f  m e e t i n g  was h e l d  on  1 2 / 4 / 7 2 .  T h e  
f o l l o w i n g  i t e m s  w e r e  d i s c u s s e d :  

a .  C o n t i n u o u s  a i r  m o n i t o r  c a l i b r a t i o n  s o u r c e s .  
b .  C h e c k  s o u r c e s  f o r  p o r t a b l e  i n s t r u m e n t s .  
c .  J a n i t o r  u s e  o f  h a l f  m a s k s  v s  f u l l  f a c e  m a s k s .  
d .  T u r n  a r o u n d  t i m e  f o r  s p e c i a l  a i r - t e s t -  r e s u l t s .  

C .  MISCELLASEOUS 

1. S p e c i a l  s a m p l ' i n g  o f  e x h a u s t  a i r  f r o m  t h e  N o r t h  s i d e  o f  
Wing ik7 c o n t i n u e d  i n  a n  e f f o r t  t o  d e t e r m i n e  t h e  s o u r c e  , 

o f  p l u t o n i u m  - 2 3 8 .  B a n g i n g  t h e  e x h a u s t  d u c t  i n  Room 
7 1 3 6  c a u s e d  t h e  h i g h e s t  c o n c e n t r a t i o n .  

2 .  C o i s u l t e d  w i t h  C a r o l i n e  X c D o u g a l , - " a l p h a  w a s t e ' '  p r o j e c t .  
H e l p e d  e s t a b l i s h  m e t h o d  o f  e x p r e s s i n g  e x p o s u r e  o f  s o l u t i o n s  
a n d  c o n t a i n e r  m a t e r i a l s .  

3 .  C o m p l e t e d  c o u n t i n g  w o r k  o n  s t a c k  s a m p l e  d e c a y  s t u d y .  T h i s  
s t u d y  i n v o l v e d  c o u n t i n g  o f  s t a c k  f i l t e r s  a t  v a r i o u s  t i m e s  
a f t e r  c o l l e c t i o n  t o  d e t e r m i n e  d e c a y  c h a r a c t e r i s t i c s .  



L' . ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

T0:Dean  X e y e r ,  G r o u p  L e - a d e r ,  H - 1  - 3  DATE: D e c e m b e r  1 4 ,  1 9 7 2  

ReviewdLab Coun 
Publicly Releasaw 

E. MISCELLANEOUS C O N T .  

4 .  S t a t i s t i c s :  V a c a t i o n  - 11 1 / 2  h o u r s  
O v e r t i m e  - 
S i c k  L e a v e  - 2 1 / 2  h o u r s  

. 1 9  h o u r s  

A l l e n  V a l e n t i n e  

AV/  slcv 

x c :  C X R  S u r v e y o r s  
F i l e  



TO 

L-5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFOXNIA 

- LOS ALAhlOS. NE'N MEXICO 87544 ,- Rwiewed/Lab C o U M  
publicly ReleasaM TELEPHONE f4  

' -:d" 'I'I'OFFICE MEMORANDUM =.I=- ". . 

: D e a n  N e y e r ,  G r o u p  L e a d e r ,  H - 1  DATE: D e c e m b e r  2 9 ,  1 9 7 2  

FROM : A l l e n  V a l e n t i n e ,  L e a d e r ,  CMR B L D G .  Y o n i t o r i n g  S e c t i o n ,  H - 1 / P e r  P . P .  

SUBJECT: WEEKLY REPORT FOR PERIOD FROM 1 2 / 1 7 / 7 2  T O  1 2 / 2 4 / 7 2  
C h a v e  

A .  3lOKITORING R E S U L T S  

1. R o u t i n e  A i r  T e s t s :  F o u r  ( 4 )  t e s t s  f o r  p l u t o n i u m  e x c e e d e d  
4 dpm-Xj.  T h e  h i g h e s t  was 1 9 3  d p r n - d  i n  Room 5 1 1 9  o n  
1 2 / 2 0 / 7 2 .  T h r e e  7 3 )  o f  t h e  o v e r t o l e r a n c e  t e s t s  were i n  
Wing $ 7 .  

. 2 .  S p e c i a l  A i r  T e s t s :  F i v e  ( 5 )  t e s t s  were made  a n d  r e p o r t s  
o f  t h e s e  t e s t s  a r e  a t t a c h e d .  

3 .  Nasa l  S w i p e  T e s t s :  T w e n t y - t w o  ( 2 2 )  t e s t s  $e re  made  a n d  
t h e  h i g h e s t  r e s u l t  w a s  6 dpm. 

4 .  S t a c k  T e s t s :  R e s u l t s  f o r  p a s t  t w o  w e e k s  a r e  l i s t e d  b e l o w :  

3 A V E R A G E  C O X C .  (dpm-?.I )FOR WEEK E N D I N G  

Wing #2  E x h a u s t  #1 ( S )  

Wing 

Wing 

Wing 

Wing 

Wing 

Wing 

Wing 

Wing 

Wing 

E x h a u s t  ;I2 ( X )  

E x h a u s t  $ 1  ( S )  

E x h a u s t  # 2  ( N )  

E x h a u s t  #l (N) 

E x h a u s t  # 2  ( S )  

E x h a u s t  ?1 ( N )  

E x h a u s t  $ 2  ( S )  

E x h a u s t  #1 ( S )  

E x h a u s t  ii2 ( X )  

1 2 / 1 5 / 7 2  
2 . 0  

2 0 . 0  
1 

0 . 1 1  

0 . 3 9  

0 . 1 2  

0 . 2 4  

0 . 0 3  

2 . 0 0  

1 . 4 3  

4 2 . 3 0  

B .  O C C U R R E X C E S  

1 2 / 2 2 / 7 2  
0 . 9 6  

1 8 . 7 3  

0 . 0 6  

1 . 1 8  

0 . 2 3  

8 . 0 0  

0 . 0 0  

3 . 2 0  

6 . 5 0  

1 3 3 . 6 0  

1. P l u t o n i u c ;  c o n c e n t r a t i o n s  i n  t h e  a i r  e x h a u s t e d  f r o m  t h e  
n o r t h  s i d e  o f  Wing #7 a v e r a g e d  2 3  dpm-X3. F o r  t h e  p e r i o d  
0 8 3 0  1 2 / 1 8 / 7 2  t o  0 8 3 0  1 2 / 1 9 / 7 2 .  T h i s  c o n c e n t r a t i o n  i s  
1 5 3  t i n e s  t h e  A E C ' s  a p p l i c a b l e  l i m i t s .  O c c u r r e n c e  r e -  
p o r t e d  i n  B e p o r t  # CMR-72-11. 



L c .  - ALAMOS SCIENTIFIC LABORATORY 

TO: Dean 

B. 

C. 

D. 

UNIVERSITY O F  CALIFORNIA 
LOS ALAMOS. N E W  MEXICO 87544 

Meyer, Group Leader, H-1 -2 DATE: December 29, 1972 

OCCURREKCES 

2. #, *. d w a s  in process o f  transferring Pu in a chloride 
solution from an open front dry box to a transfer cart when 
one o f  the containers struck side of the dry box and fell 
to the floor. The vessel broke scattering Pu solution. 
Reported in.Report ;; CMR-72-13. 

3. An investigation of high air count in Room 7123 was made by 
CYB-1 safety committee. This incident reported on occur- 
rence report CYR-72-15 with attachment. 

MEETINGS 

1. A CMR Sec'tion Staff meeting was held on 12/18/72. The 
following items were discussed: 

a. Discussed W. Workman's memo to A.Valentine concerning 
evaluation of lead-impregnated gloves as shielding for 
17 KEV X-rays. 

b. Xeeting with Ray Garde, H - 8 ,  concerning 1-131 sampling 
(3 stacks) in Wing #9. Evaluation of H-8 cartridges 
in Exhaust system. 

MISCELLANEOUS 

1. 

2 .  

3. 

4 .  

5 .  

Wing $2 glovebox review sent to Mr. Dean D. Yeyer. 

Purchase Request for paper disposable clothing to be 
used for Rehab. work in exhaust and ventilation systems 
in CYR BLDG.. Sent to Mr. Leo Chelius. 

Sent memo to Mr. Dean kleyer concerning Pu-238 environmental 
test facility in Wing 87 basement pit. 

Distributed 1973 training program schedule to section per- 
sonnel. Two (2) training programs totaling seventy (70) 
hours are planned. 

Statistics: Vacation - 9 hours 
Overtime - 12 hours 
Sick leave - 28 hours 

xc: CYR Surveyors 
l 7 2 - l -  



. ReviewdLab Counsel 

Inqu i ry  r evea led  t h a t  C2R Bui ld ing  
Eoni tor ing  Sec t ion  Leader ,  Al len  
Valent ine ,  d i d  not scbmit a weekly 
r e p o r t  f o r  t h i s  p e r i o d .  

E l a i n e  Hidy, €1-1 
J m .  1 7 ,  1973. 
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Location:CXR Bld. F i l t e r  
Towers 

Number of t e a t s  over 
8.8 d//m/rvi3 n 

, Tests  

From: 1 / 1 / 7 2  RevievJedlLab C a M d  
Publicly ReleasaMe To : 1/31/72 

Dec 

138.6 55.7 71.1 

- 
35.3 48.4 -~ 51.6 

3.7 2.8  1.8 

2 -FL% -2 -EXMUST -DAY 5.9 16.2  2 .7  

1 2  0.7 0.7 

n.3 0 . 5  

0.13 -_ 0.08 0.03 

0.3 0.1 0.01 

0 .1  0.02 

0.5 0.6 0 .8  

0.2 0.1 0.01 
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PuMicty ReleasaMe Iron?: 2/1/72. 

To : 2/29/72 ?-?.A .c : 

So:nce : 239plutonium , lkixber of t e s t s  over Feb 
Location: C ! - 2  3ld.Pilter ' IT if X.!. .c . 

Towers I Tests  
I I I I I 

I I I 1 I 



ReviWdLab C W n d  &om; 2 / 1 / 7 2  

To : 2 / 2 9 / 7 2  M.A .c 0 : 
Publicly Releasable 

F eb 

Average 
d,hB3 ~ 

13G. 9 

347.6 

v Jan 

Average d/mh 

71.1 

48.4 

* 2 -FLYX-2 -EXHAUST -DAY I 4 I I 7.0 

# Location:CXR Bld. Filter 
Towers 

, Tests . 

2-FIZZ-2 -EXHAUST -RIGHT I 

Number of t e s t s  over 
8.e d / d 3  Highe s3 

, d/m/l! , 

- 

0.02 

0.05 

0.01 

3-FLitX-l-EXHAUST-NIGHT 
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4 0.03 
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I I I 

0.03 

0.4 

0.1  

0.6 

0.01 I 0.1 

0.2 I 0.5 

'1 u- 
pon= slpnaiure request pat 



PuMicty Rd~saMe From: 3 / 1 / 7 2  

Tc : 3 / 3 1 / 7 2  

0.08 

45.3  

0.006 

2 . 8  

110.9 

25.7 

1.0 

0.02 
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0 . 0 2  

0.01 
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Location:C?B Bld. Filter 
Towers 

Number of tests over 
# 8.8 d / d 3  Highe “4 

, d / m h  . , Tests , 

April Narch 

Average 

2 85 1,517 

1- 

3 -Ffi;x -2 -INTAKE =DAY 

3-FIE!=-2 -1Xl’AKE -NIGHT 

4 0 ,2  0.08 

0.13 

0.02 

0.04 

0.24 

0.07 

0.03 

0.02 



a 9 v r m ' b  COuMel 
Publicly Releasable 

5135 

5137 

FrOWL: 4/1/72 

To:  4130172 
April Mar , April 

I 
I i 

n 21  1 0  0 :  1 ! 0.2 0.2 
I I 

0.2 
I 

20 1 0  0 1  1 : 0.2 - 

%cu~ce:  Plutonium 

! 
i 
i 

i 
I 

5129 I 22 ; o  1 i  1 031 0.9 

705 1 / 22 12 8 i 17 I 2.7 

5131 

3.1 

I 
j 20 

7 120 

I 
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I 
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7133 
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! 
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I i o  

I 
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I 

WE. 4 Aux. Exhaust N. S i d e  4 I o  -- 0.02 0.02 --_ 



90'0 

I; I 55.0 8 ' 9 1  0 - 0 s  

€ 0 ' 0  1 - 0  



Reviewed/Lab Counsel 
Publicly Releasable F'?Orix 5/1/72 

To I 5/31/72 

S OUE'C e : PLUTONILIN 
Location:CITR Bld, Filter 

Towers Teats 

I 

Number 05 t e s t s  over May 
8.8 d / d 3  Highesfj 1 d/mh 

42.0 

278.0 

1.0 

2.1 

0.04 

0.03 

I 

0.11 

0.53 
I 

April 

0.5 I 0.5 

0.92 1.0 

0.027 0.08 

- 

0.018 0.02 

0.049 + + I 



From: 5 / 1 / 7 2  
Y 1.q 4 .- To : 5 / 3  1 / 7 2  . a -  .b 4 : 

I.rci/cc b i i c c  



.. . 

5/1/72 .. . 

4 , I f [  
r'ron: Reulewed/LabCWd 

Publicly Relea=* 
To : 5/31/72 

9. Laczticm:iC:-2 Zld. 2 i 12e r  
Tcwers 

Bmber of t e s t s  over 
0.8 d/l;.&3 Highe sif, # 

yay Tests . 

5 

1 0.11 

1.57 

5 

I 

5 0.03 

5 0.2s 
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0.018 

I I I 

I I 

5 
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L - I C  >7 

0 . u  

11.2 

79.9 

0.22 
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Average 
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I" ReviewdLab Counsel IL.. ;s 
- .  -Publicly Releasaw ,,le' From: 6/1/72 . .  

I I  To : 0/30/72 !4aA a s  a : 
pCi /cc  pc i / cc  pCi/cc 

Number of t e s t s  over 
8.8 d/l&3 

x 
Fdghest 

June  
# 

Tests 
Average 
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Average 
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0.99 0 41 

I 
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~~ 

3.15 4 
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4 0 - 044 0.019 

I 

I I 
4 0.25 * 0.47 

I 

I 
4 

I 
0.058 t 4 0.022 0 , 1 1  

- \1 0 Return 
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1 ITuTber of t e s t s  over 
I-! .A .3 . 
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# , Tests . 

l b  
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‘ 4  
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To : 9 / 1 / 7 2  168 hr. samples 
,u C i / c c u c i / c c  

x 
Average 

August 

[ x 10-12 
Average 

J u l y  

I I I 
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Tests  
Location: CY? 51d.7il:er 

f m e r  s 
Ei &e s t Average 

O c t  O r t  

n . 3 3  0 . 1 4  

2 0  7 . 1  

L- 

Averaep, 

S e D t .  

0 . 0 7  

8 4 

0 . 1 6  I 0 . 0 4  

I 
0.01 

h 

0 . 0 5  

4 

0 . 0 2  1 0 . 7  

1 

7 h 3  h 1 0 9  5 0  

4 

2 . 4 9 9  4 2 9  

0 . 9 5  0 . 6 7  

1 5  9 . 9  

0 . 0 i  0 . 0 7  

I 

3 7 0  

0 . 3  

2 7  

0 . 0 3 .  

0 . 0 5  

I I 

0 . 0 2  0 . 0 3  

0 . 0 5  

0 . 0 2  

0 . 0 6  

0 . 0 3  0 . 0 2  

LO.01 co.01 

0 . 0 2  0 . 0 1  

I I 



I 1 

U G  

C O ’ O  

O ’ P  - 
1 ’ 0  

Bo’u 

P ‘7 

Z P E  

L 6  

OT x Zl- 

-1 

L O ’ O  L T ’ O  

t u - U  L U ’ U  

I 

1 I 

Z L I L Z I O T  : 0;L 



1 0 1 2 7 1 7 2  Publicly R-9 Hrcn: 
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I -5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMCS. NEW MEXICO a7544 ReijZwediLab Cmn Rjniicly Releasable ?:/& TELEPHONE: 

OFFICE MEMORANDUM 
TO : Dean Xeyer, Group Leader, H - 1  DATE:January 15, 1973 . 

A. MONITORING RESULTS 

1. Routine Air Tests: Eight (8) tests for plutonium 
exceeded 4 dpm-MJ. The highest was 85 dpm-Pi3 in Room 
9060 SW on 1/5/73. Seven (7) of the overtolerance 
tests were in Wing ?:9. 

2. Special Air Test: Nineteen (19) tests were made and 
reports of these tests are attached. 

3. Nasal Swipe Tests: Thirty-eight (38) tests were made 
and the highest result was 2 dpm. 

4. Stack Tests: Results for past two weeks are listed 
below: 

AVERAGE CONC. (dpm-M3) FOR WEEK ENDING 
12/22/72 

Wing #2 Exhaust 81 (S) 0.96 
1/5/73. 
0.61 

Wing 92 Exhaust 82 ( W )  18.73 1.37 

Wing #3 Exhaust #l (S) 0.06 0.i4 
Wing f3 Exhaust f2 (N) 1.18 0.34 
Wing f 4  Exhaust 81 (N) 
Wing #4 Exhaust #2 (S) 

Wing #5 Exhaust G 1  (N) 

Wing 85 Exhaust #2 (S) 

0.23 
8.00 

0.00 

3.20 
Wing #7 Exhaust #l (S) 6.50 
Wing #7 Exhaust #2 (N) 133.60 

0.16 
1.16 

0 .,02 
2.00 

0.90 
17.11 

B. OCCURRENCES (1) 

1. Plutonium concentrations in the air exhausted from the 
N half of Wing # 7  averaged 71 dpm-N3 during the 24 hour 
pe'riod beginning 0830, 1/4/73. This was reported in 
occurrence report CMR-73-1 on 1/10/73. 



LEG ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 07544 /&+s..jgr;j;Lao c. TELEPHONE 
F!&KI~ askasable 

OFFICE MEMORANDUM 
. TO : Dean X e y e r ,  G r o u p  L e a d e r ,  H - 1  DATE: J a n u a r y  1 8 ,  1 9 7 3  

FROM : A l l e n  V a l e n t i n e ,  L e a d e r ,  CMR BLDG:  N o n i t o r i n g  S e c t i o n ,  H - 1  

SUBJECT: WEEKLY R E P O R T  FOR PERIOD FROM 1 / 8 / 7 3  T O  1 / 1 4 / 7 3  %SX2-.f'Ft 

SYMBOL : H - l - C > l x  

I '. 

A .  M O N I T O R I N G  RESULTS 

1. R o u t i n e  A i r  T e s t s :  S i x  ( 6 )  t e s t s  f o r  p l u t o n i u m  
e x c e e d e d  4 dpm-M3. The  h i g h e s t  was 55  dpm-M3 i n  
Room 9 0 3 0  on  1 / 8 / 7 3 .  F o u r  ( 4 )  o f  t h e  o v e r t o l e r a n c e  
t e s t s  w e r e  i n  Wing f 9 - a n d  c a u s e d ' b e  l e a k a g e  f r o m  a n  
u n f i l t e r e d  vacuum s y s t e m  l i n e  o r i g i n a t i n g  i n  a n  
a l p h a  c e l l .  

2 .  S p e c i a l  A i r  T e s t :  E i g h t  (8)  t e s t s  were  made and  
r e p o r t s  o f  t h e s e  t e s t s  a r e  a t t a c h e d .  

3 .  Nasa l  S w i p e  T e s t s :  T h i r t y - t w o  ( 3 2 )  t e s t s  were made 
a n d  t h e  h i g h e s t  r e s u l t  w a s  1 0  dpm. 

4 .  S t a c k  T e s t s :  R e s u l t s  f o r  p a s t  two weeks a r e  l i s t e d  
b e l o w :  

AVERAGE C O N C .  (dpm-X3) F O R  WEEK E N D I N G  

1 / 5 / 7 3  
Wing # 2  E x h a u s t  #1 ( S )  0 . 6 1  

Wing $ 2  E - x h a u s t  # 2  ( N )  1 . 3 7  

Wing #3  E x h a u s t  #l ( S )  0 . 1 4  

Wing 8 3  E x h a u s t  #2  (E) 0 . 3 4  

Wing f 4  E x h a u s t  #1 ( N )  0 . 1 6  

Wing a 4  E x h a u s t  #2  ( S )  1 . 1 6  

Wing #5  E x h a u s t  a 1  (N) 0 . 0 2  

1 / 1 2 / 7 3  
1 . 3 1  

4 . 0 6  

0 . 1 6  

1 . 0 0  

0.19 
1 . 0 0  

0 . 0 2  

Wing #5 E x h a u s t  f 2  ( S )  2 . 0 0  1 . 4 1  

Wing 9 7  E x h a u s t  #1 ( S )  0 . 9 0  0 . 8 4  

Wing # 7  E x h a u s t  8 2  ( N )  1 7 . 1 1  2 6 . 1 1  

B .  OCCURRENCES ( 2 )  
\ 

1. P l u t o n i u m  c o n c e n t r a t i o n s  i n  t h e  a i r  e x h a u s t e d  f r o m  t h e  
N s i d e  o f  Wing #7  a v e r a g e d  1 1 2  dpm-H3 d u r i n g  t h e  24 h o u r  
p e r i o d  b e g i n n i n g  0 8 3 0 ,  1 / 9 / 7 3 .  T h i s  o c c u r r e n c e  w a s  r e -  
p o r t e d  i n  CMR-73-3. 



LC'C ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
- - _ _  F?ewwed/iab Couns 1' 

PLibiicly Releasable Ji/f7 TELEPHONE. 

OFFICE MEMORANDUM 
9 

DATE: J a n u a r y  2 4 ,  1 9 7 3  
'@ 

TO : Dean X e y e r ,  G r o u p  L e a d e r ,  H-1 

: A l l e n  V a l e n t i n e ,  L e a d e r ,  CKR BLDG. X o n i t o r i n g  S e c t i o n ,  H - 1  

SUBJECT: WEEKLY R E P O R T  FOR PERIOD FROX 1 / 1 4 / 7 3  T O  1 / 2 1 / 7 3  

A .  M O N I T O R I N G  RESULTS 

1. R o u t i n e  A i r  T e s t s :  S i x t e e n  ( 1 6 )  t e s t s  f o r  p l u t o n i u m  
e x c e e d e d  4 dpm-Xz. T h e  h i g h e s t  w a s  90  dpm-X.13 i n  R o o m  
9 0 3 0  on 1 / 1 5 / 7 3 .  T w e l v e  ( 1 2 )  o f  t h e  o v e r t o l e r a n c e  t e s t s  
were i n  Wing $ 9 .  

2 .  S p e c i a l  A i r  T e s t :  F i v e  ( 5 )  t e s t s  w e r e  made  a n d  r e p o r t s  
o f  t h e s e  t e s t s  a r e  a t t a c h e d .  

3 .  Nasal S w i p e  T e s t s :  T w e n t y - s e v e n  ( 2 7 )  t e s t s  w e r e  made  
a n d  t h e  h i g h e s t  r e s u l t  w a s  3 dpm. 

4 .  S t a c k  T e s t s :  R e s u l t s  f o r  p a s t  two w e e k s  a r e  l i s t e d  
b e l o w :  

3 A V E R A G E  C O N C .  (dpm-M ) FOR WEEK E N D I N G  

Wing 8 2  E x h a u s t  a 1  ( S )  
1 / 1 2 / 7 3  

1 . 3 1  
1 / 1 9 / 7 3  

2 . 5 8  

Wing :/2 E x h a u s t  f 2  (N) 4 . 0 6  4 . 2 4  

Wing 8 3  E x h a u s t  $1 ( S )  0 . 1 6  0 . 3 5  

Wing f 3  E x h a u s t  $2  ( N )  1 . 0 0  0 . 0 2  

Wing $ 4  E x h a u s t  ?1 ( S )  0 . 1 9  0 . 6 0  

Wing $4 E x h a u s t  i.2 ( S )  1 . 0 0  0 . 4 0  

Wing /;5 E x h a u s t  ;;1 ( N )  0 . 0 2  0 . 0 1  

Wing i . 5  E x h a u s t  1;2 ( S )  1 . 4 1  

Wing ;I7 E x h a u s t  #1 ( S )  0 . 8 4  

2 . 2 9  

0 . 9 0  

Wing $7  E x h a u s t  # 2  (N) , 

B .  OCCCRREKCES (1) 

2 6 . 1 1  2 6 . 8 3  

1. P l u t o n i u m  c o n c e n t r a t i o n s  i n  t h e  a i r  e x h a u s t e d  f r - o m  t h e  
E s i d e  o f  Wing #7  a v e r a g e d  1 3 3  dpm/W3 d u r i n g  t h e  24 h o u r  
p e r i o d  b e g i n n i n g  0 8 3 0 ,  1 / 1 7 / 7 3 .  T h i s  f o l l o w e d  e x t e n s i v e  
c l e a n o u t  o f  d u c t w o r k  f r o m  g l o v e b o x e s  i n  7 1 3 6  o n  1 / 1 6 / 7 3 .  
C o n c e n t r a t i o n  l e v e l s  o n  1 / 1 8 / 7 3  were 8 dpm-W3. T h i s  
o c c u r r e n c e  w i l l  b e  r e p o r t e d  i n  C?IR-73-5. 
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Lr - ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO a7544 

TO: Dean  X e y e r ,  Group  L e a d e r ,  H - 1  -2 DATE: J a n u a r y  2 4  , 1 9 7 3  

C .  PROJECTS 

1. P r o c e d u r e s  - No p r o g r e s s .  

2 .  CMR HP A p p r a i s a l  - No p r o g r e s s .  

3 .  T r a i n i n g  - S e s s i o n  N o s .  4 a n d  5 o f  t h e  HP t e c h n i c i a n  
t r a i n i n g  p r o g r a m  were  h e l d  o n  1 / 1 6  a n d  1 / 1 8 .  N r .  
B e r a l d o  X o n t o y a  a n d  R o s s  N a r t i n e z  a t t e n d e d  t h e  H - 5  
r e s p i r a t o r  t r a i n i n g  p r o g r a m  o n  1 / 1 7 / 7 3 .  

4 .  A i r  S a m p l i n g  P r o g r a m  R e v i e w  - A l l  Wings  2 ,  3 ,  4 ,  5 ,  
a n d  7 a i r  s a m p l i n g  l o c a t i o n s  were i n s p e c t e d  w i t h  t h e  
HP S u r v e y o r  a n d  a r e a  s u p e r v i s o r s .  Some a d d i t i o n s  a n d  
c h a n g e s  i n  s a m p l e  f r e q u e n c y  w i l l  b e  made e f f e c t i v e  
F e b r u a r y  1 a l o n g  w i t h  some  r e v i s i o n  o f  t h e  c o u n t i n g  

r a n d  r e c o r d i n g  p r o c e d u r e s .  

5 .  B u i l d i n g  P r o j e c t s  
. ,  

a .  Sea Water a n d  T a n k  D i s p o s a l  - D i s c u s s e d  t h e  p o s s i -  
b i l i t y  o f  s o l i d i f y i n g  t h e  w a t e r  a t  t h e  CNR b u i l d i n g  
w i t h  Neal  Weeks. 

b .  C N B - 1  T r i t i u m  A n a l y s i s  - N o  p r o g r e s s .  

c .  FFTF PUO? . -  UO? E x p o s u r e  C o n t r o l  - S t o r a g e  a n d  
m i x i n g  c o n t a i n e r s  w e r e  w r a p p e d  w i t h  1 / 1 6  i n c h  l e a d .  
T h i s  r e d u c e d  t h e  gamma r a d i a t i o n  e x p o s u r e  l e v e l s  
s i g n i f i c a n t l y .  

d .  Wing # 7 ,  N H a l f  S t a c k  C o n t r o l -  - The f o l l o w i n g  a c t i o n  
w a s  t a k e n  i n  a n  a t t e m p t  t o  r e d u c e  t h e  e x h a u s t  c o n -  
c e n t r a t i o n :  (1) t h e  w i g g l e  b u g  m i x e r  w a s  i s o l a t e d  
o n  s p o n g e ,  ( 2 )  e x h a u s t  a i r  d u c t s  f r o m  t h e  b o x e s  i n  
7 1 3 6  t o  t h e  m a i n  e x h a u s t  d u c t  w e r e  w a s h e d  a n d  ( 3 )  
a l l  b o x e s  i n  7 1 3 6  w e r e  c l e a n e d .  

e .  D r y b o x  Remova l  Room 7 1 2 4  - R e m o v a l  p r o c e e d e d  w i t h o u t  
a n y  r a d i a t i o n  p r o b l e m s .  The  d r y b o x e s  a r e  c o n t a m i n a t e d  
t o  500  cpm w i t h  u r a n i u m .  

f .  . G l o v e b o x  R e m o v a l  Room 3 1 1 7  - N o  p r o g r e s s .  

g .  F i l t e r  Tower  C p g r a d i n g  - R e c e i v e d  b l o w e r  e q u i p p e d  
w i t h  H E P X  f i l t e r  f o r  p r o v i d i n g  s p o t  v e n t i l l a t i o n  
d u r i n g  t i e - i n s .  

h .  ?ding $ 4  B a s e m e n t  C l e a n u p  - H a j o r  c o n t a m i n a t i o n  a r e a s  
were d e f i n e d  a n d  Cox w a s  n o t i f i e d .  



,! 

1; 
1. 

L25 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMGS. TELEPHONE: NEW M E X I C O  87544 

Reviep;ed!Lab Counsel - 
-.l 

...> p~;t;Sicly F!ekaryp I 
Q ti 

OFFICE MEMORANDUM 

TO : Dean Xeyer, Group Leader, H - 1  DATE: February 2 ,  1 9 7 3  

A .  MONITORING RESULTS 

1. Routine Air Tests: One (1) test for plutonium 
exceeded 4 dpm-N3. The .test was 1 7  dpm-M3.in 
Room 7 0 5 5  on 1 / 2 6 / 7 3 .  

2 .  Special Air Test: Four ( 4 )  tests were made and 
reports o f  these tests are attached. 

3 .  Nasal Swipe Tests: Twenty-six ( 2 6 )  tests were 
made and the highest result was 2 dpm. 

4 .  Stack Tests: Results for past two weeks are 
1 is ted below: 

Wing 

Wing 
Wing 

Wing 
Wing 

Wing 
Wing 
Wing 

Wing 

B 2 

f 2 

d 3 

f 3 
# 4  

il 4 

# 5 

# 5 

a 7 

Exfiaust 

Exhaust 

Exhaust 

Exhaust 
Exhaust 
Exhaust 

Exhaust 

Exhaust 

Exhaust 

#l ( S )  

I l l  ( S )  

f 2  (N) 

8 2  ( S )  

81 ( 3 )  

c 2  ( S )  

lil ( S )  

f 2  (N) 

#I (N) 

3 AVERAGE CONC. (dpm-M ) FOR WEEK ENDING 

1/19/73 
2 . 5 8  

4 . 2 4  

0 . 3 5  

0 . 0 2  

0 . 6 0  

0 . 4 0  

0.01 

2 . 2 9  

0 . 9 0  

Wing # 7  Exhaust #l' (K) 2 6 . 8 3  

B. OCCURRENCES 

1. None. 

1 / 2 6 / 7 3  
0 . 7  

4 . 6  

0 . 2 6  

0 . 0 6  

0 . 0 0  

- 0 . 0 0  

0 . 0 2  

1.00 

0 . 9  

1 1 . 9  
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FROM : 

SUBJECT: 

SYMBOL : 

1 -  

D i s t r i b u t i o n  

A l l e n  V a l e n t i n e  

CMR M O N T H L Y  X O N I T O R I N G  REPORT FOR FEBRUARY 

DATE: > l a r c h  1 4 ,  1 9 7 3  

H- 1 - C K R  

The  a t t a c h e d  r e p o r t  r e f l e c t s  s e v e r a l  r e v i s i o n s  i n  t h e  
a i r  s a m p l i n g  p r o g r a m .  The  r e v i s i o n s  c o n s i s t e d  o f  a d d i n g  
--29 l o c a t i o n s  a n d  g o i n g  f r o m  d a i l y  t o  w e e k l y  s a m p l e  c h a n g e  
f r e q u e n c y  i n  u r a n i u m  l a b s ,  b a s e m e n t  a r e a s  a n d  o t h e r  l o w  
p o t e n t i a l  a r e a s .  A l s o ,  r e s u l t s  f o r  e a c h  s a m p l e  l o c a t i o n  
a r e  r e p o r t e d .  I n  t h e  p a s t ,  i n d i v i d u a l  r e s u l t s  h a v e  b e e n  
a v e r a g e d  f o r  l a b s  w i t h  m u l t i p l e  s a m p l e  l o c a t i o n s .  

A b r i e f  summary  o f  s i g n i f i c a n t  r e s u l t s  a l o n g  w i t h  a 
l i s t i n g  o f  p l u t o n i u m  a r e a  a i r  t e s t s 7 4  dpm-N3 h a v e  b e e n  
a d d e d .  

P l e a s e  c o n t a c t  m e  i f  y o u  h a v e  q u e s t i o n s  o r  c o m m e n t s  
r e g a r d i n g  t h i s  r e p o r t .  

3 

AV 1 s k v  

x c :  F i l e  

A l l e n  V a l e n t i n e  



P a r t  
1 

2 

3 

CMR X o n t h l y  M o n i t o r i n g  
R e p o r t  f o r  F e b .  1 9 7 3  

C o n t e n t s  

P a g e  
Sumnary  o f  S i g n i f i c a n t  M o n i t o r i n g  K e s u l t s  2 

M o n t h l y  R e p o r t  o n  S t a c k  D i s c h a r g e s  

S t a c k  I n t a k e  A i r  T e s t  R e s u l t s  

S t a c k  E x h a u s t  a n d  Roof A i r  T e s t  R e s u l t s  

L i s t i n g  o f  Pu A i r  T e s t 7 4  dpm-lvI 

L a b o r a t o r y  A i r  T e s t  R e s u l t s  

S u r f a c e  X o n i t o r i n g  Summary 

3 

3 

4 

5 

6 

1 0  

2 3  
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SIGXIFICANT M O N I T O R I X G  R E S U L T S  

F O R  F E B R U A R Y ,  1 9 7 3  

1. I n t e r m i t t e n t  h i g h  a i r  t e s t s  c o n t i n u e d  i n  t h e  NW b a s e m e n t  
a r e a  o f  Wing # 9 .  The  h i g h e s t  w a s  3 4 4 4  dpm-X3 o n  2 / 2 7 .  
On t h e  s a m e  d a t e ,  c o n c e n t r a t i o n s  i n  t h e  n o r t h  s i d e  o f  
f i r s t  f l o o r  o p e a t i n g  a r e a  9 1 6 0  r e a c h e d  a maximum o f  2 4 1  
dpm-M3. I n t e r m i t t e n t  h i g h  a i r  t e s t s  h a v e  o c c u r r e d  d u r i n g  
t h e  p a s t  2-3 m o n t h s  i n  t h e s e  a r e a s .  F i n d i n g  t h e  s o u r c e  
h a s  b e e n  c o m p 1 i c a t . e d  b y  t h e  a b s e n c e  o f  s u r f a c e  c o n t a n i n a -  
t i o n .  D u r i n g  t h e  e v e n i n g  o f  2 / 2 7 ,  t h e  HEPA f i l t e r  o n  t h e  
C e l l  1 4  e x h a u s t  w a s  r e p l a c e d  a n d  h i g h  a i r  t e s t s  h a v e  b e e n  
o b s e r v e d  s i n c e  2 / 2 8 .  T h r e e  a d d i t i o n a l  c o n t i n u o u s  a i r  
m o n i t o r s  a r e  b e i n g  o p e r a t e d  i n  9 1 6 0  u n t i l  w e  a r e  c o n f i d e n t  
t h e  p r o b l e m  h a s  b e e n  r e m e d i e d .  D u r i n g  F e b r u a r y ,  t h e  b a s e -  
m e n t  a r e a  w a s  a r e s p i r a t o r  a r e a .  

2 .  On 2 / 8 ,  t h e  a v e r a g e  c o n c e n t r a t i o n  o f  p l u t o n i u m  i n  t h e  a i r  
e x h a u s t e d  f r o m  t h e  n o r t h  s i d e  o f  Wing # 2  w a s  1 7 2  x 

/ c C i / c c .  T h i s  i s  2 4 6 0  t i m e s  t h e  AEC l i m i t  a n d  t h e  h i g h e s t  
c o n c e n t r a t i o n  o b s e r v e d  t o  d a t e  f r o m  Wing # 2 .  E x a m i n a t i o n  

. o f  Pu-238 PMC s o u r c e s  u s e d  b y  C N B - 1  i n  t h e  b a s e m e n t  o f  
Wing ? 7  w a s  p r o b a b l y  t h e  c a u s e .  

3 .  On 2 / 1 2 ,  t h e  a v e r a g e  c o n c e n t r a t i o n  o f  p l u t o n i u m  i n  t h e  a i r  
e x h a s u t e d  f r o m  t h e  s o u r t h  s i d e  o f  Wing #7  was 8 6  x 1 0 - 1 2  
FCi / cc .  T h i s  i s  1 2 3 0  t i m e s  t h e  A E C  l i m i t  a n d  t h e  h i g h e s t  
C o n c e n t r a t i o n  o b s e r v e d  t o  d a t e  f r o m  Wing # 7 .  A t  0 9 3 0  o n  
2 / 1 2 / 7 3 ,  t h e  n o r t h  s i d e  e x h a u s t  s y t e m  w a s  s h u t d o w n  f o r  u p -  
g r a d i n g .  T h i s  l i k e l y  c a u s e d  c o n s i d e r a b l e  p l u t o n i u m  t o  b e  
t r a n s f e r r e d  f r o m  t h e  n o r t h  s i d e  s y s t e m  t o  t h e  s o u t h  s i d e  
s y s t e m  s i n c e  t h e  a i r  f l o w  i n  t h e  n o r t h  s i d e  s y s t e m  w a s  r e -  
v e r s e d  w i t h  s h u t d o w n .  D u r i n g  t h e  r e m a i n d e r  o f  t h e  m o n t h ,  
t h e  c o n c e n t r a t i o n s  f r o m  t h e  s o u t h  s i d e  h a v e  r a n g e d  f r o m  
1 t o  11 x 1 0 - 1 2  i : C i / m l :  

4 .  S h u t d o w n  o f  t h e  e x h a u s t  s y s t e m s  s e r v i c i n g  t h e  s o u t h  s i d e  
o f  Wing # 2  a n d  n o r t h  s i d e  o f  Wing $7  o n  2 / 1 2 / 7 3  d i d  n o t  
c a u s e  h i g h  a i r b o r n e  l e v e l s  i n  t h e  two w i n g s  d u r i n g  t h e  
r e m a i n d e r  o f  F e b r u a r y .  

5 .  P l u t o n i u m  c o n c e n t r a t i o n s  i n  t h e  a i r  e x h a u s t e d  f ro in  t h e  
s o u t h  s i d e  (3-FLXX-1) o f  Wing $ 3  a n d  t h e  s o u t h  s i d e  o f  
(5-FLXS-1) o f  Wing $ 5  i n c r e a s e d  s i g n i f i c a n t l y .  The  c a u s e  I 

f o r  t h i s  i s  n o t  known a t  t h i s  t i m e .  

I 

. . .. 

\ 
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ARB - S T S  

Location: S t a c k  I n t a k e 5  

2-FLXX-1 ( S ) *  

-IL Tests 
N A  

2 7 1  5 9  5 2 1  
I 

2-FLNX-2 ( X ) e  

3-FLMX-1 ( S )  

3-FLYX-2 ( N )  

4-FLMX-1 ( N )  

4-FLHX-2 ( S )  

5-FLXX-1 ( X )  

1 0  ; 1 1 1 0  : 1 3 0  4 7  

4 i ’ 2 8 5  ! 8 7  4 7  

I 

I 

I 
4 ; 0 . 5  I 0 . 2  0 . 1 3  

0 . 0 7  

i 0 . 7  j 0 . 2 4  0 . 8 4  

i 0 . 5  0 . 1 5  0 . 0 6  

I 
I I 

. 4 ,  1 0 . 2  ; 0 . 0 4  
I 

j I 

4 i 
4 

I 

I i 
4 7 7  2 7  I 5-FLXX-2 ( S )  I 

7-FLMX-1 ( S ) *  15  1 1 6 5 0  ! 9 3 0  

1 2  i 5 4 2  1 7 4  

! 
i 

A- 7-FLMX-2 (N) 
! 

I 

* I 1 7  1 6 0 0  i 6 0  I F . P .  i I 1  1 1  11 II 11 I 1  I t  

I I 

3 . 9  

2 7  

9 4  

I 
Wing # 9  C e l l  E x h .  * I 1 7  1 I 1 0  1 . 2  

a ! 
I ! i 

A l p h a  



j FEB FEB 
S ourc e: Number Number of Tests I Highest I Average 

Location: S t a c k  Exhaus9 Tests over M. A. C.  I,cc,]ml ; i r~- '~ jp~, - / /n l~:~Q 
I I 

I & Roof S a m p l e s  ; I 
I i I 

I 

J A N  
Average 

). - 1 2  

2-FLMX-1 ( S j +  1 0  i (PU) 1 0  I ; 3 . 2  j 0 . 5  
I 

i 
I 

0 . 5  

2-FLNX-2 (N)* I 1 7  I (PU) 1 7  I 1 7 2  i 9 . 1  1.5 

I '  ! ! 
; 

3-FLMX-1 ( S )  i 1 4  ( u )  4 i  1 2  3 . 5  

3-FLXX-2 ( N )  4 (I! 1 3 1  0 . 1 5  ! 0 . 1  
! I 

I 

I i 0 . 0 5  
I I 1 . 0 . 1  

I i I 
j (PU) 1 I 1 . 0  0 . 3  

I 

i 4-FLXX-1 ( N )  4 

4-FLXX-2 ( S )  4 

5-FLXX-1 ( N )  4 I (U-PU) 0 1 0 . 0 5  I q O . 0 1  

I 
5-FLNX-2 ( S )  4 (PU) 4 1 2  j 5 . 9  

7-FLXX-1 ( S )  1 4  i ( P U )  1 6  I 8 6  7 . 7  

7-FLMX-2 ( N )  1 3  i (PU) 1 3  1 1 1 . 3  2 . 7  

i 

j 

I I 
! ! 

Wing # 9  S t a c k  A 1 7  ' (PU-U) 7 l  1 i 0 . 1 2  

C' 1 7  (PU-U) 11 I 0 . 5  1 0 . 1 2  

! 

! B' 1 7  I (PU-U) 1 7  4 . 5  0 . 7 3  11 II II I t  II 1 1  

i 

I 

11 I t  I t  II II 1 1  

I 

0 . 0 8  

0 . 1 4  

0 .15  

0 . 3 0  

0 . 0 1  

0 . 7 0  

0 - 7 8  

8 . 5  

0 . 1  

0 . 3  

0.1 

Wing # 9  S t a c k  A !  1 7  1 ( F P )  --- 26  5 . 9  7 - 3  

B 1 7  (FP 1 j 1 6 2  ! 3 2 . 6  

C i  1 7  (FP 1 --- i 20  i 4 . 1  

--- . 1 1  11 I I  If 11 II 

I 
11 II 1 1  ll II 11  / 

R o o f  wing ;;2: 1 4 I 1 n - h 8  I n 1 ,  

4 0 I 0 . 1 7  I 0 . 0 5  

4 0 ! 0 . 0 4  I 0 . 0 1  

# 5 ! 0 ; 0 . 0 2  ~ a . O . 0 1  

I 
I 

I 
I 
! 

i 

II If II I f  II . ;i 

I 1  I t  I f  II $4 ! 

I 
I 
I I 

I t  If I t  I f  II 

1 6 . 0  

2 . 6  

n IIl - .  ..& 
i 

0 - 0 h  

0 . 0 4  

0 . 0 3  

# 7 4 If 1 1  II II II 
I 

0 ! 0 . 0 5  ! 0 . 0 4  I 0 . 0 2  



JRBORNE CONTAMINATION -,STS 

Source: Pu-239 

Location: Wing 09 

- .  
From: 1/2/73 

3 To : 2/5/73 M . A . C . :  5 dpm-H 

Number (Number of Tests  ! Highest Average 

i i  d 'm,.'b13 
~ 

I 

9030 I 34 11 108 17 

i 
9060 1 35 34 ! 13 I 163 

9102-04 

9130 

9141 

9149 ! 

I I 
! 
i i 
I 

23 0 I 7 1 0 . 6  

23 2 37 0.8 
! 
I 

24 0 1 1 , 0.2 I 

I 

1.2 
i i 

25 2 I 13 . 

I 

0 
I 
i 

9163 16 i 1 
I 
I 

1.9 

2 I 0.2 

7 j 1.2 
i 

I 1.2 

0 
I 
i 

9163 16 i 1 
I 
I 

0.5 

2 I 0.2 

7 j 1.2 
i 

0.4 

9165 ! 24 I 0 

0 . 3  

1 i 0.2 
i 

0.3 

Stack A Exhaust 

0.4 

! 
23 I i 0.07 jLO.1 

0.8  

Stack B Exhaust' 

2 . 0  

I 

23 ! 2.0 I ~ 0.3 
I 

i 



JRBORNE CONTAMINATION - S T S  

Kumber of Tests  1 Highest Average 

over NI. A. C.  d;m,;M3 d 'm, '&I3 

S ourc e: G r o s s  Beta 

Location: !ding $ 9  

Average 

d,'m!M3 

9 0 3 0  

I 

I 
1 5  I 

9 0 6 0  

2 4  I 
j 

9 1 0 2 - 0 4  0 9 51 1 8  

9 1 3 0  

2 7  

9 1 4 1  

1 9  
i I 

0 ! 4291 

9 1 4 9  

6 

9 1 6 0  

0 ! 6 4  8 . 1  

9 1 6 3  

1 . 7  

9 1 6 5  

I 
0 6 5 !  3 . 3  

I I -  

Stack A Exhaust 

3 . 8  

Stack B Exhaust 

Stack C Exhaust 

2 5 9 ;  4 0  I 0 

0 i 2 1 ,  2 . 3  
I 
i 

Number 

4 2  

2 . 4  

Tests  

I 

i i 
I 

i 

2 3  I 9 I 3 . 2  
I 

I ! ! 
2 3  I 7 3  1 6 . 0  

2 3  1 2 2  2 . 6  

i 
I 

I 

i 

I 

I 

i 
! 

! 
i . .  

I 

! I 

2 6  

- .. 

,j 

1 +j,G 
\ 

/ 

2 6  

2 3  

2 3  
- 

2 4  

2 5  

2 8  

h.z. A. c .  : 6 6 0 0  d p m /  
Jan Jan Dec 

2 
I 

j 1 0 , 3 3 4 :  1 1 5 9  1 1 3 0  
I 

2 1  
1 1 , 4 2 4 j  i- 1 4 1 0  1 

I I 

4 . 8  
I 

0 ! 681 6 . 0  
I I 



Source: 1 
Location: C E  3ld.Pilter ; # 1 W. .c, . 

X 
I 

xlo-l' 
1 Furnber of t e s t s  over t 

:10-12 

i Highest j Average . .  
J a n  J a n  Toxers Tests I 

1 

0 . 0 6  

1.9 

x10-l2 

Iveraw 
- ~ e - c  

0 . 0 4  

c n n i  

1.08 

103 

707 

0 . 6 0  

10.7 

0.03 

0 . 0 5  

0 . 0 5  

0 . 0 3  

0.03 



Average, 
Jan.- - 

521 

~ b-FLMX-2-INTAXE-DAY 5 3 2.0 

Average 
. De6 

75 

~ I~-FLYX-LEXHAUST-DAY 1 5  I 3 I 0 . 4 3  
I I 

Location:CMR Bld. F i l t e r  
Towers 

- 

?!umber of tests over 
# t4A c Highest, 

Tests . , Jan . 

47 

0 . 5  

0.13 I 0.2 

~~~~~ 

2 9 1  

0 . 5  

0 .08  0 . 0 3  

0.14 

0.07 

0 . 2 0  

0.22 

- 0 . 1 5  

0 . 3 0  

0 . 1 0  

0 . 5 0  



AIRBORNE CO"4I3JATION T!3STS 
From: Jenuzrv 29. 1?73 

To : Earth 2, 1973 
Source: 239* 

No. T .  21 ghe s t 
d/rn/%3 

. C@ 

. C91 

. OL7 

. CL2 

.027 

Tests 
Location TA-35, 912g 7 (104ite) 

-4veregs 
a/Ln/F3 

. G05 

.C18 

.03L 

. C l l ,  

. GO7 

F3-2 A 3  Zxh~ast Stack I 5 

Air sasples collected cover period 
frolli O X O  hours Jznuary 29, 1973 to 
0800 &rch 2, 1973. 

Tota l  
Db?iE 

12 

90 

36 

18 

I 



Source: 239,, 

Location TA-35, 3 l d g  7 ( l o s i t e )  

PZ-2 Air exkaust stack 

No. T o t d  
Tests fib.:in 

L 20 

m-3 n n 

FE-6 n n 

11 18 

II 75 

FE-7 * n n 

n FE-8 n 

.c21 

11 8 

L L 

. CIL 

Mote: 

Air szyples collected ccwer period from 

Parch 30, 1?73. 
UEW nours ?*,rch 2 ,  l Y / j  t 0- 

.111 

-- 

.0@7 

.cc7 

-- 

-f 

I 

I 

. . .  

. 

. cc9 

.CO8 

.c33 

. GO3 

.GO2 



AIRBORNE CONTAMIIIATION TESTS 
From: Xarch 30. 1973 

Location TA-35, Sldg 7 (10Si te )  

FE-2 A i r  exhaust stack 

TO : April 27. 1973 
Source: 23%~ 

?-. No.  Total riigkes t Xverzga 
Tests gb{in a/n/x3 ci/z/?v!3 

4 60 .1cc .s26 

4 

L 

FE-7 If I1 I f  

FE-G 11 11 I1 

Xot e : 

Air sm.ples collected cover period frocr 
08CO hours Xarch 30, 1?73 t o  08CO 5ours 
A y i l  27, 1973 

F9-3 I' ll a 

4 .GC? .c02 

LO .070 .017 



Source: 'Bh 

12 

AIRBORNE CONTAI?D?ATION T3STS 
Fro=: Apr i l  27, 1373 
"0 : J-me 1, 1973 

.021 .cog 

I No. 

44 

FE-2 A i r  exhaust stack I 5 

.049 .el9 

3 E - 4  'I n n 

~~ ~ 

16 

0 

0 

Note: 

.GO7 .cr,7 

.coo .GOO 

.coo .coo 

A i r  samples collected c a v m  perioc! from 
0800 hours Apr i l  27, 1973 t o  0800 hours 
June 1, 1573- 

Air samples collected from exhaust stack 
FZ-4 cover 3.5 hours fo r  each sample. 
sarnplesW!?r@zoll.ected during the  hezting and 
f l r i n g  of the Isotopic Fuels Impact Gun. 

The 

I -  

20 I .028 I .oc9 



r 

No. Total Ei ghe s t 
Location TA-35, B l d g  7 ( l o s i t e )  Tests D/:?rin d/m/M3 

PE-2 Air exhagst stack 4 r, ,907 

FE-3 11 I1 I1 4 68 .350 

FE-6 1' II It r, 20 .014 

F3-7 1' I1 11 L, r, .OG7 

FE-8 If I1 L 0 .om 

mote : 

A i r  sw-ples collected covzr period from 
0800 hours June 1, 1973 t o  08C0 houx-s 
J m e  29, 1?73 

Averege 
d/z/F!3 

.002 

.330 

. OlG 

.a10 

. 000 



AIRBORNE CONTANINATION TESTS 
From: June 29. 1373 
To : July 27, 1973 

Source: 2%u 

Note: 

A i r  sanples collected cover period fron 
O&CO hours June 29, 1973 to 0800 hours I 

July 27, 1373 





F:: 2 3  
Source : 

1 No. 

0 . ccc .GC.O 



1 



1 No. 

I 

I 

I 

36 



I !  I1 I- - " :I 

I I 



Source : URANIUM, ENRICHED 

Jm. Jan. 
No. Highest 
Tests ci/m-M3 

AIRBORNE CONTAivIINATION TESTS 
FA-om: lb/’73 
To : 1/31/73 

Jan0 De6. 
Average Average 

d/ n-M3 djm-M3 Location SIGM COM%IEX 

21 

STGN BUIfDING 
I 

0 02 0 .O6 0006 

I 
Fa-10 

I 
PRESS BUIU)IRG 

20 

20 

Fe-1 

Fe.2 

25 .o 100 0.07 

3.0 0.3 0.08 

I 

SHOP 15 

21 

2l 

E-1 

E.2 

0 09 i 0.1 0 03 

100 001 0 02 
! 

21 I 0.4 0.1 

t 

O 06 



To : 1/33/73 
Source :U"IUX, NORMU DEPIEFED 

Tests Location SIGMA COWXBX 

Fe-9 21 

FhZ3, u,15 21 

FO-24 21 

F&6,27 20 

Fe-9 21 

FhZ3, u,15 21 

FO-24 21 

F-6.27 20 

Jan. 
Highest 
d/ m-M3 

2 -0 

100 

8.7 

4.0 

a .o 

Jan. Dee . 
Aversge Average 

d,'n-M3 d;m-M3 

002 I 002 

0.02 0001 0.02 



I 

I 

Average 
d/m-M3 

6,797 

1,043 

d ?  2 270 

0 -044 

I - 
i I I 



(\j 
0 
0 

0 
. 

Ln 

r;l 
0 
l-i 

x 
c= 
rl 
, 

% 8  
9 9  
0 0  

L n L n  

r ; ' ! ?  
0 0  
l i d  

x w  
Cr) cc: 
W l -  
. , 

m 
0 

0 

. -  

9 
Q L n M r n r l  
O M r l r l O  

0 0 0 0 0  
9 ? ? 9 S  

t- t- 
rl 
(u 

I ! 
. ;  

I 





-- . q 
i L  c; VG'C 

t I I 

I 





I I - 
I ! 

c 
I - 



Source : PLUTCNIUII 

\ 

Location FILTEEi HCUS3 D P  XFST 

AVEZAGZ CCKCENTZATICN FRGH B U G .  324 I i T C k i Z  DUCT 

FEja.1973 FSB. 1973 J h T .  19‘ 
No. Highest A v e r a g e  A v e r a g e  

dfm-M3 

4 0.35 0.16 no run 

Tests d/m-N3 d/n-M3 

I I I I 

AVERAGE CCXCESTRATILK FRCK BLDG. 324 STACK (168 hours) 4 0101 O i O 1  0.04 

A V m G Z  C G N C m T R A T i G ~  F R T  Z T A K E  ELDG. U6 (24  hours) 

DAILY CCUCENTRATICX F E N  DiTAKE BLDG. 146 D a y  Run 8 h r s ,  

DAILY SCNCEkTRATICE FRCI-I l ” i K E  ELDG. 146 
N i g h t  kin 

16 hours 

BUILDIKG 1 2  - D P  ?.JEST - 
WEEKLY CONCElJTRATICid, STACK # 1 (168 hours) 

I d E K L Y  CCNCENTRATICX, STACK # 2 (168 hours) 

I E E K L Y  CmCEl!TRATION, STACK # 3 (168 hours) 

WEEKLY CChCZ.TRATION, STACK # 4 (168 hours) 

I I 1 1 

---- 
33 U 6 2  983 

19 22,456 2,203 1,997. 

l-4 2,122 491 325 

3 0.59 0.38 0.73 

3 0.69 0.45 0.63 

3 0.20 0.10 0.53 

4 23 045 11 . 86 l4.69 

B U I L D I N G  # 2 RCOK E X i U S T  EAST 

B U I L D E J G  # 2 RGGM EXHAUST \*EST 

4 0.07 0.04 0.04 

4 0.07 0.03 0.03 

B U I L D I N G  # 3 ROON EX!AUST EAST 

B U I L D I N G  #-  3 ROC14 EXUACS’ST WEST 

4 0.08 0.03 0. Ob 

4 0.00 0.00 0.01 

EKTILDIXG # b RgOM EXHAUST HEST 

B U I L D I N G  # 5 R.3@>1 EXHAUST EAST 

BUIL3I I ;G  ;4-” 5 RCOM 3XQLST YEST 

B U I L C I E G  8 150 

ELCG. j!i 5 239Fu S P Z C I A L  RECOVERY STACK 

2COi.i E D A U S T  NGRTII 

4 0.05 0.03 0. ok 

4 0.06 0.02 0.02 

4 0.c2 0 , O l  0;Ol 

4 0. c6 0.02 0003 

4 0.01 0.01 0.01 

ROC24 4 C l  RSCN 2 X U V S T  (ALPHA) 

ROCPI 401 33031 E X E X S T  ( F. P. ) 

ROON 513 S P Z C I A L  RZCC!VL!Y (-SclDI@ACTIVlZ GAS)  

4 0,OO 0.00. 0005 

L 0.32 0,1@ 0.06 

KO Itun 



I I 
i I I 

T9'7 1 82'0 
I 

I 
85'0 I 

I 



F I i . I .  

-- 
TO'S 

c 

-. 
c 

'J 

3 

I 

I i 
I' i 
, 



9.0 X 

h.5 x 10-15 

0,28 

0. 15 

0.21 

7937 
0.73 

1.2 x 10-13 0 . a  B U I L D E G  155 STACE N . E .  7.2 x l O - ~  

R COK 

xc : 

- 
0,OO 

< - 0, GO 0,oo 
- 



.OS ALAMOS SCIENTIFIC LABORATOR) 
UNIVERSITY OF CALIFORNIA 

LO9 ALAMOS. NEW MEXICO 07544 

OFFICE MEMORANDUM 

TO DATE:Harck 1, 1973 
Rev!ewed/Lab COW 

F R O M  : Jon D. Hudspeth 

SUBJECT: DP  ST z.taij~p~y a p c 3 ~  ( F ~ R ; ~ A E ~  1973) 

SYMBOL : fi-1 DpX 

GEXEXAL 

bionitoring i n  t h e  GB-3, U-235 processing areas and related lab- 

orztor ies  i n  Buildings 152, 155, & 209 w a s  perforined an an 'Ion ca l l "  

basis during the  mDnth, 

operations i n  January 1973, and a l s o  the  shortage of nonitoring per- 

sonnel a t  DP ikst, 

This w a s  due t o  the  shirt dom of t h e  3over 

A fuel elern&t coating run w a s  made i n  furnace #3, Building 155 

during t h e  weeks of February 12-16 h 20-23. This w a s  t h e  l as t  and 

f i n a l  run of the  Euver  program. 

A l l  reactor f u e l  elements w e r e  transfered out of the  area as 

of February 23, 1973. 

C H E b 1 1  per sonnel from CP--iiest are c t i l i z i n g  the  hood i n  room 

5 5 l l  Building 155 f o r  a non-radioactive experment. Tne hood w a s  

cleaned t o  non-detectable contamination by swipe before the experment 

w 2 s  s tar ted,  
, 

The monthly inventory cf radiat ion incnitoring i ? s t m e n t s  w a s  

taken on Narch 1, 1973. A report  w z s  = b i t t e d  t o  t h e  DP ii-1 office.  

The Gama c r i t i c a l i t y  alarm were tes ted on the f i r s t  Xonday of 

t he  month by merhers of Grmp E-L XU uni t s  functioned properly. 
. -  



G.00 0.00 0 .oo - 
0.00 0 -00 - 0 .oo 

1 

0.11 ' *  
-15 . 4.5 x lo+ g,o x 10 

0-00 0.00 0 .oo 
-15 -15 4.5 x 10 4.5 x 10 

15  4.5 x 10- -15 4.5 x 10 -___ 

9.10 

0.11 
--__I 

- 
116.00 2.7 x '5.8 x 

15 4.5 x 10- 9.0 x 10- 

0.00 0 -00 0.00 

1 5  4.5 x 10- 1 5  4.5 x 10- 0.02 

1.8 x lo-1b 3.2 0.09 

13.1 x - 12 5.3 x 10 53 29 

4.1 x lo-1b 5.9 0.03 

2.05 

I 

9.0 x 10-z4 2.0 x 10- 

-. r y 10 -1b - 1 4  7.7 x 10 0.23 

0.02 -15 

14 

4.5 x 10 

1.8 j: 1c- 

1 q  4.5 x la--' 

- l k  
1"E x io 

xc : 



. -  .::;: ... . 
.: .~ 

. . . . . .. . . 



I I ! 

I 

808HIIV. - 
. . . . . - - . 





LOCAT IO;< 

0.32 

-15 4.5 x 10 -1 j 
9.9 x 10 

0.59 

0 .OO 0 .@O 

--.- 

_I 

274.10 

0.02 

3.56 x 10-7 



I f i l e  
I 



AIRBORNE COh'TAhIINXTiOi\i TESTS 

F r o 111: 

To: 
iiF3IL 1, 1973 
!E?IL 30, 1973 

3 G 

8 0 0 

3 0 1 0  

0 0 0 

Kumber 

9 0 

9 0 

0 I 0  

0 0 

Tests 

4 
. .-- 

4 

4 

h 

4 

I L  I 

M. A. C .  : 65 S,i'z/ 

Number of Tests I Highest IAverage I Average 



AIRBORNE CONTAMINATIOE- TESTS 

u - 235 



. - . .  . . -  

AIRBORNE CONTAMINATION TESTS 
From: MAY 1, 1973 
To : MAY 3, 1973 

No. 
Tests 

5 

5 

DAILY CONCENTRATION FROM ~pmm BLDG. 1.46 ( m y  zm-8 hrg) 22 

Location FILTER HOUSE - DP ' n S T  

AVERAGE CONCENTRATION FROM BLDG, 324 INTAKZ DUCT 

AVERAGZ CONCENTRATION FROM BLDG. 324 STACK (168 hours) 

I 

MAY 1WY 
Highest Average 
djm-1~13 dim-fi13 

0.28 0.16 

0.02 0.00 

35,984 6,270 
I 

I mILY COkENTRATION FROB1 INTAKE BLDG. 146(flight Run 16 h.s)18 I 4,559 

AVERAGE CONCWCRATION FROM INTAKE BLDG. 146 (24 hours) 40 - 
I 

658 

24152 

BUILDING # 3 ROOM EXHAUST EAST 

BUILDING $ ? +&A& 
BUILDDIG # 4 ROOM EXKAUST IEST 

BUILDING # 5 ROOM EXHAUST &ST 

5 0 -01 0 .OO 

5 0.02 0.00 

5 0 .oo 0 -00 

Ami1 
Ayrerage 
d/n-M3 

BUILDING # 5 ROOM EXHAUST WEST 

0.12 

5 0 .ob 0.01 

0.01 

R9OM 401 R- 7 

253 5 

5 0.02 0 .OO 0.01 

565 

131 5 

14.17 
0.01 

0 -02 

0.01 

0,01 

0.01 
0 -00 

0 .oo 

BUILDMG 350 R 

5 0.11 0.04 BUILDING # 5 219 Pu -VF!RV STACK 
I I I I 



over  34. A. C.  1 d/rn/M3 
MAY APRIL MAY 

0 0 0 

0 0 0 

- - - 

d,:rn/M3 
NAY 

0 

0 

- 

I 

O,?? 0 ,os 

0.01 1 0.00 

I 0.11 0.04 0 .Oh 

To: MAY 31, 1973 

Number of Tests I Highest [Average Xumber 

Tests 

h 

Average 
d.'m;&l 3 

APRIL4 

0 

0 ll 

NO RUN: 

4 0 

0 4 

L 0 

0 4 

I I 

0,10 

0.01 

I 5  0.02 

0.01 

I 
I I .  

I 

I 

i 

I I 
I 
I i 
! I I 

I 



AIREGRKE CONTAMIXATIOI .'ESTS F 

-7.7- I i I Source: TJI-&r;nr.I K u m b e r  j N u i n b e r  of Tests , Highest I Average 

0 I 1  
i I 

ROOX ?12 

I 22 l o  0 I 12 0 
I I I 

I I 

! I 

Average 

1 

1 

4 

2 

1 

1 

1 

1 



0.0 

0.48 

0 00 

1. 4 3.6 10-14 B U I L D I X G  

B U I L D I X G  
L 

-15 c 4 . 5  x 10 4.5 x 10- 

4.5 10-l~ 0 00 B U I L D I N G  
9.0 x 10 -15 

4.5 10-l5 

0.0 I B U I L D I N G  

0 00 BUILDING 
4.5 10-l~ 1.8 BLJILDIKG 

-14 9.0 x 10 BLDG. 8150 NCRTH RCOH 0.11 

W I L D D i C  

BUILDIXS 

BUILD E< G 

B U I L D I N G  

BU I LDIfy' G 

BLDG. #s 
ROON 401 

RCOM 401 

ROOX 313 

R00H 313 

ROO?! 413 

E U I L D I S G  

Ed I-dn G 

EU I LDIXG 

' E U I L D I X G  

ROO]-5 513 

STACX # 

STACK # 

STACK f j c  

- NOT 
11 

RUN DURING MONTH - 

2.1 x STACK # 4 @  9.9 x lo-12 
-- 

9.0 10-l5 0.0 

5.0 x 1.4 10-l3 0.06 
-15 9.0 x 10 0.0 

k-1  x 

2-8 x io 

1.6 10.-~3 

-12 

3.6 x 

-13 ~ 1.4 x 10 

1-8 x 10-14 

1.2 x 10-l2 

9.1 10-l3 

1.3 1 0 - ~ 3  

4.1 

4.5 10-l5 < 4.5 X 0.0 

0 -08 5.0 x 

9.0 10-~5 4.5 10-l~ 0.02 

549,000 i 3.1 10-7 



.C 4.5 x 10-l~ 4.5 x 10-l~ 

4.5 x 

< 0.16 

BUiLDIEG jf 3 EAST ROO31 EXHAUST 4.5 x 10-l~ 0 -08 

BUILDIEG # 3 WEST ROOX ZXKAUST <4.5  x 10-l6 c 4.5 x 10-l~ e 0.15 

SUILDIi . iG # 4 W T  ROOX EXHAUST , < 4.5 x 10-l" c 4.5 x 10-35 < 0.11 

BUIILDEJG $ 324 STACK X X Z ~ S T  4.5 x 10'1" 1.4 x 10-l~ 0.08 

5.0 x 10-l~ 2.3 x 1 0 - l ~  - 

4.5 x lo-= 

9.0 x 10-15 

0.03 

4.5-x 0.02 

9.0 x 0.04 - ' 
2.2 x 10-l" 

1.4 x 10-13 

- 2 . 6 ' ~  10-l3 

13 23 6.5 x 10-13 

1.2 x 10-l~ 0 .lo 

2.88 1.2 x 10-l~ 
- 

2.7 x 10-l~ 

4.5 x 10-is 0 -02 9.0 x 10-l~ BIJILDR?G 155 STAG< I?. W. 

BUILDDIG 155 STACK S.E. < 4.5 x 10'1" c 4 . 5  x 10'1" < 0.03 

0 .oh 9.0 x 10-l~ 9.0 x io-1s BITTLDlXG 155 STACK S. #, 

xc: Robert Mitchell, H-5 
Eldon Christensea, G-ii3-U 
LE&- Job-son, H-8 

Section Leader, D.?. Sites 



AIFBOXtE CO~JTAt.!Iit.4TIOI’! “XSTS 
From : June 1, 1973 
To : Jure ?O. 1971 I 

Source : PL9m3njgl 

No. 
Tests Location FILTZR E9uS2 - D? :-,EST 

Highest 
d/n-M3 

0.38 1 4  

Average 
d;m-~3 

0.28 

. .. 

0 -01 0.01 

0 -11 0.05 

1 

0.01 

0 .ll 

3220 I 697 

--- 3261 

0.01 -= 0.01- 

Averag 
d/’rn-R: 

0 -16 

< 0.0 

6270 
658 

278? 



AIRBORNE CONTAMINATIOI .'ESTS 

FroA-: June 1, 1973 

BUILIIDJG 155 STACKS 

STACK R.E. 

STACK I.J.W. 

TO: June 10, 1973 

I 

4 0.18 0.06 
I 

4 0.02 1 0.01 1 

Source: Z?XEED W-A:\iiUX 1 Number I Number of Tests I Highest I Average 

STACX S,E, 

STAC< SOT;, 

- 

over M. A. C. dim,"I 3 d 'm/M3 Tests DP E3ST L oc at i on: 
June June June 

4 ! <0,01 I eo.01 0.03 

0 -01 I 0.02 I 0.02 
I 

4 ! 

EISPECTION 3OGX 55Ob I 5 0 0 0 
I I 

Average 

0 

0 

0 

0 

0 

0 

0 -09 

9 0.01 



IC/ 

Number of Tests 1 Highest IAverage 

over M. A. C. d/'rn:M3 d 'mjM3 
June Mav June June 

0 0 5 2 

AIRBORNE CONTAMINATIOF TESTS 
From: June 1, 1973 

T O  : June 30, 1973 

,4verage 

d'm/M3 
May 

1 

0 4 

2 -  I 0 

84 
7 1 3  ._ 

0 0 1 4  1 2 

0 0 

0 0 1  

5 2 1 1 

4 

0 O !  1 1 1  1 
I i I 

2 1  0 

0 

0 0 7 3 1 

i 
0 0 3 I 1 I 2 

I I I I 

I I I I I 
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9. Waste Projects - 1. Solid Waste Treatment Development Fac i l i t y  - 
Par t ic ipa ted  i n  several  meetings wherein design 

concepts w e r e  discussed along with items f o r  t h e  

Conceptual Design Report. 

a preliminary safety analysis w i l l  be prepared 

t o  support t h e  CDR statements regarding f a c i l i t y  

It has been decided t h a t  
Reviewedliab 
pubiic'ly %leasable I 

and ven t i l a t ion  design. 

prepared i n  July. 

The PSM will be 

2. Waste Management S i t e  Plan - Cowpiled information 

describing waste generating processes, gaseous 

waste treatment and control pract ices ,  and 

decontamination and decommissioning of contaminated 

f a c i l i t i e s  f o r  wri t ten plan which was forwarded t o  

the  Albuquerque AEC Office by Joe Herceg on 6/23/73. 

3. Sigma Conplex Drains - Attended meeting of CMB-6 
Group and H-Division personnel on 6/19/73 and 

discussed need t o  reroute sink and f loo r  drains 

t o  ac id  waste systems. They are presently drained 

t o  the TA-3 sewer treatment plant.  It w a s  decided 

tha t  a saolple s ta t ion  should be located i n  t he  

system and operated f o r  a period of t i m e  t o  determine 

uranium concentrations i n  the  stream before an 

engineering project was i n i t i a t ed .  

t o  supply t h e  sampling equipmer-t. 

will work together on the  s k p l i n g  evaluation of 

t he  results. 

H-8 volunteered 

H-1  and H-8 

4. AM-241 Cement Disposal P i t  - The cor-cept of 

disposing of cement paste  containing AH-241 i n  
metal cu lver t s  placed i n  an open p i t  a t  TA-21 

was discussed with C. Christenson and L. Emelity, 

H-7 on 6/11/73. Revision of present pract ices  i s  

needed t o  make future  r e t r i e v a l  feasible .  An 

indepth evaluation of the  poten t ia l  HP problem 

vas  not made; however, it i s  believed the  p i t  

could be dug safely with H - 1  st'rveillance a t  the 

s i t e  . 



BUILDDiG $ 5 ,500it EX-L!!lJST E S T  

BUILDEGG 1 9  RGOX ZXHAUST NORTH 

B U I L D J G  # 5 239-?Q SP3CWL Z C O W Y  STACK -- 
ROOIJI kOl EOG~t.1 EXEMJST (ALP??.?.) 

0 .oo 

0.00 

0.00 

0.00 - 
0.01 

5 0.011 0.09 

5 0 -132 0.036 

5 0.072 0 -032 

5 0 .ooo 0 . 000 

0.00 

0.00 
~ 

0.03 

0.12 

0,000 

0,OO 

I I I 



MOi’7TELY REPORT OX STACK DISCEGIGE 

7.7 x EXHAUST 

E r n U S T  

FXHAUST 

EXHAUST 

0.076 

0.064 

7.7 1 0 - ~ 5  0.128 

0.015 

7.7 x 
2.3 10-l~ 

0.102 

0.a4 

-15 
5.0 x 10 1.1 10-l~ 0.165 

0.330 

0.087 

-14 

-1r: 

.. 14 

6.0 x i o  
2.1 x LO - 
3.2 x i o  

< 4.5 x 10- 16 

3.2 10- l5  
- 

1.2 x 

- 14 1.6 x i o  

5.0 10- l5  

1.4 d4 
-16 <4.5 x 10 

0.017 

e 0.002 

1.8 10-l5 

5 9 0 . 8 2 ~  2.9 x 

8.5 x 2.5 x 0.687 

2.3 10-l3 3.448 1.5 10-l3 
-14 2.7 x 10 7.3 

3.2 1 0 - ~ 5  0.009 1.8 10- l5  

0.006 9.0 x lo-16 
-16 

9.0 x 10 -15 
3.2 x i o  0.004 

No R u n  

Bo R U i  

Bo R u n  No R u n  

Mo R u n  No 3cn 

Section Leader, DP Sites 



I'ESTS 

Number of Tests 1 Highest IAverage 

over M. A. C.  dirn;/M3 d 'm,J"M3 
AUGUST JULY AUGUST AUGUST 

0 0 0 0 

Number Average 

d;m/M3 
JULY 

0 

L oc at ion: D? U S T  1 Tests 

0 0 

0 0 

~~~~ 

0 l o  0 

0 
I 

0 
! 

0 

0 O I 0  0 

I I 

I 

0 0 1  0 0 I I 
O I  

I 0.161 1 0.061 0 -03 

1 0.007 1 0.004 0.01 

i 

! I 
I i 



< 0.10 

e 0.16 
-- 

< 4.5 1 0 - ~ 5  

4.5 1 0 - ~ 5  

1.4 

< 4.5 10-l5 

< 4.5 1 0 - ~ 5  
-14 1.4 x 10 

-14 4.1 x 10 

< 4.5 

c 0.02 

.= 0.02 
- 

3.58 

0.22 

2.7 10-l~ 0.06 

2.3 x lo-'' 
~ 

0.02 

< 4.5 10-l5 
I 

< 0.03 

9.0 10-l5 
I 

0.02 

Section Leader, EF S'ittls 



I I 

JULY 
Average 
ci;n-K?. 

---- _I__--- 

Demolition of Slag. 12 i s  completed. 
BUILDING 12  - DP YEST - - - 

m m  
Average 

Clj2l-W: 

0.10 I 0.28 

0.00 j .  0.01 

4492 I 7,184 

573 I 597 

2182 1 3261 

0.00 1 0.00 

zq-z 
0.00 

0 -01 0.00 

0.00 1 0.00 

0.00 I 0.00 



Froni: JULY 1, 1973 

TWf' RCOX 551.1 

To: JULY 3, 1973 M. A 

I Number Number of Tes ts  Highest Average 

Tes ts  over &I. A. C. d!m!M3 d 'rn/M3 
JULY JONE JULY JULY 

4 0 0 0 
I I 

0 

0 

4 0 0 I o  

i 
I I I- 
I I 

4 I 0.06 0.03 

4 I 0.05 0.01 
I 

Average 

0 

0 

0 

0 

0 

0 

0 -06 

0.01 



ROD4 312 

Number Number of Tes ts  I Highest -4verage 

Tes ts  over M. A. C. 4/m,'M3 d 'm,1'M3 
JULY JUNE JULY 

21 0 1 1 

21 0 0 3 3 

21 0 0 26 4 

21 0 0 2 1 

21 0 0 5 3 

4 0 0 3 1 2  

4 0 0 0 l o  

4 0 0 1 

'IiO@*! 40s .- 

..Average 

rn 

2 

d /m./M3 

2 

3 

1 

2 

2 

3 

1 

MCf(ZEI ROOX 4 0 0 1 1  0 1 

I I 

4 I 0.76 ! 0.39 1.44 

0.27 

0.27 

I 
; 4  1 1.21 I 0.60 

i I 0.28 I 0.20 4 

I ! i 

I ! ! I I I 

i i i I 



From: AUGUST 1, 1973 

To : AUGUST 31, 1973 

Average - 
I Number of Tests  1 Highest 
1 9 

Average 

over M. A.AY 1 d;rnikqd 
AUGUST 'AUGU T 

I 

R a t  359 

ROO21 1~08 > 

R0C)Y.: 

ROO?.I LI-3 

I 49 

- 2  I 

23 0 0 1  6 3 3 
I 

5 0 0 1 1 1 1  2 

r 0 0 ,  ! 1  1 0 

5 0 0 I 10 I 4  1 
I 

I I I 
Loc:m, R3G.I 

1 I 1  

I 5 0 0 2 I 1 0 

I I I 

14 1 4 

1 I 1 

i +sH 
Ti - 275 

I 
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7 777 -; I - - 

52 50 

50 

7.0 7.2 

Eooa 413 
Weir?, st2c:c 52 

0.17 0.03 

0.4 
0.9 

9.0 

9.0 

0.l: 

51 0.1 

0.0 

52 0.C 0 'T 

86 



Cl 2- 

201; 20s 



mmrs : 

LOCATION: EP '%!ST 

=1 
/- 

-- 
>I 

3 57 

0 

0 

0 

0 

c. 

0.2 0.9 1 
A 

0 3 .I: 0.4 

3 2.8 0.3 

0 





(2.) EY Taking g r e a t e r  e f f o r t s  t o  conta ix  the a c t i v i t y  a t  t k e  g1ove boxes. 

This  r e q u i r e d  a cocs i6e rah le  a m u n t  of he lp  from tke o-,erating grouFs 

am2 vas okwiously quT';e successful. 

The G.F. Yes+, z o n i t o r i a g  s e c t i g c  provided h e a l t h  nto~litorir-g s e r v i c e  for 

ar? average of tu0 hmdred  and nix??:; six persons zt D.T. S i t e  during t he  F a s t  

year. 

A cons iderable  a m m t  of Cjiee ::'as spent  by t h e  D.P. West h e a l t h  phys tcs  

surveyors f i rn f sh ing  m m i t o r k g  serxiize t o  Ziz and LAC1 craft personnel  6 ix ing  

r e h a b i l i t a t i o n  and inter i r ; .  u9,sradlcg a t  D.P.Site. 

A 30 f o o t  by 10 foot t rar ler  :?as r ece tved  and i s  b e i q  cade over t o  e jqacd  

our  -,resent coxt i r ig  facllikles. 

ckancel ana lyzer ,  a xzourid c o w - t e ~ ,  and 3xe core  Vide-Eeta 11. The a d f i t i o n  of' 

ti;e '!+~de-Be+,a I1 w i l l  alloyti us t o  go t o  a secord  co\;nt oc OUT ~ ~ 3 2  aFr saF>les 

as :<e h.we on t h e  s t z c k s  arid a l lov  Tor addi t ioEa1 na t i i r a l  8 s 5 7 r i t y  decay. 

A t  t b a t  tiEe we - p i i l l  Ize ~ o k g  t 3  add a 

--. 



- 2 -  

An i c d o c t r i i a t i o n  and tour of D.P. West yas condx-led f o r  t h e  supe rv i so r s  

ic the A.3.C. s ec -mi ty .  

All s e ~  Workers at 3.2. S t t e  ar2 gi7ie;l a 3-1 f z d o c t r i n a t i o n  zr,d r e c u i r e d  

t o  s i z n  z log  book Kcat  ikey  vere i n  a t tendance .  

Aznual rzpo'ts w i l l  be cont inued as i n  t h e  past. 

Cai ly  a i r  s a r q l i n z  fo r  a i r k o r z e  cocta:zicatioc was conducSe5 i n  a l l  l abora -  

t o r i e s  process ing  r a d i o a c t i v e  miteriel azd i n  t h e  yrocess  exhaust systelr.. 

Ap2roxirEtely 337 a i r  saaples a re  Ze ins  taker, d a i l y  2nd counted. 

counts >i;ere i n v e s t i g a t e d  znd c o r r e c t i v e  ac t ior .  ?.:as taken, -&_en p o s s i b l e ,  'io 

preaent reczr rence .  

The hi%$ air  
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TO c 
FROM : 

s u B J ECT: 

SYMBOL : 

I 

"3.: 3 :.i;&-. :- \ .  . ': - -. * c - - .. .-.*_ d.. . . .  2 LOS ALA.MCS SCIENTIFIC L A D C R A T C  
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- 8- - U N I VE:? S IT Y O F  C A L I  FO F1 ..i ! A 
LOS ALAHGS. NI" MEXICO a7514 

OFF i C E P4 EM OR AN D U &'I 

Dean D. Meyer, Grour, Leader,  X-1 A p r i l  19, 1,071 

Wilbur WorkimD- , Heal th  P h y s i c i s t ,  2-1 

C O ~ i T ~ , ~ I : ~ - ~ ~ 3 D  r: 2 IDZi.2 
II_ 

On Azril 15, 19;2 zt a p T r o x i m t e l y  11:kj A.M. a spill occu-rrei  i n  3cori 

501, D? h'est Then a v i b r a t o r  vas used  t o  c q l u g  a a l c o k o l  llne t h a t  is used 

t o  dry filf,rate. This procedure  h e s  been I 'O l lO~ . i ec !  ~ a y ~ t i ; r ; d s  t o  ~ ? ; ? l u ~  t h e  

l i n e .  KO face casks xere used  a c d  an S.O.P. was not w r i t t e n  f o r  t h e  tqzrati-on. 

A f i t t i n g  on t h e  l i n e  car!? loose w h i l e  vi'crating t h e  u n i t  and cacsed  Pu-239 

con taz ina ted  a l c o h o l  t o  be sprayed a-rcucd t h z  morn. T'ne f o u r  ? ~ p l e  i ~ ~ r o l v e 3  

all had hZgh EOS? counts  e-?d w e r e  a sked  t o  s~Ykr . i t  u r i n e  s a q l e s ,  f e c e l  s a q l e s ,  

ar?d xere sc ted i i led  f o r  long counts.  The s e o p l e  t h s t  becaze c o n t a z i n a t e d  ~ e ~ e  
IT- i n e  r?ose cour,t results were : de cont a a i n e t  ed. 

Stack  air  f i i t e r s  were pulled f r o n  room a i r  e x h a s t  and the  resialts on t h e  



EOOX 313 

Main ?recess Stack 

Grasnii-Le I c c i o e r a t o r  Stack 

Fa in  Stack 

TOTKLS : 

ROOK L31-Xeekly Stack, F.P 

SOURCZ : FLUTC)i\TlSX 

LOCATIDiG: DP WEST 

Building 150 

53 7.2 

5'; 2.6 

53 1.2 

160 

- 0.918 

A i r  3:xhaust (Room) 51  56 

B u F l d h g  j STACK - (S.R. Roorz) 52 '70 
Salarxnder-Oil Inc in .  . . 

Pre-Filter In t ake  35 Buildi_ng 257 - 

Bui ld izg  257 - Salamader Oil Inc in .  - 

Stack Exhaust 86 48 
501 F i i t e r  House 

Q 

TOTALS : 
v 

233 
- 
222 

1.1 

9 .? 

kl.9 

23.h 

1.9 

7.9 

5.2 

1.4 

0.2 

0.1 

140.2 

9.5 



Poom 312 2 50 2 5'! 9 0 1.3 - 1.c 
ROO= 313 
Rag I n c i n e r a t o r  * 
G r q h i t e  I z c i n e r a t o r  * 
Roo- 359 
Roor. ;$,8 

Rooc L12 

Ro3-r '13 
Locker 3oorA 

2 54 
2 52 

253 
2 53 

253 
253 

2 53 
253 

2 7.2 
7 10.2 

0 173.9 

0 1.9 
9 1.2 

o 13.5 
.:! 2.1 

3.3 r? 
U 

1 5  
3 0 

1.2 

1.1 

TOTALS : 227E 23 

SOrnCE u-235 

LOCATION: DP ZAST 

V e r t i c a l  2Xrr-ace 3002 
5501 North (Day Run) 51 237 1 0 5.9 2.9 

V e r t i c a l  Furnace Roox 
5501 North (Eight, R m )  5 1  231: 0 c! 0.k 1.4 

Eorizozltal  Furnace 300z 
5501 South (Day 3 ~ )  5 1  237 0 0.3 1.3 

237 3 2.4 1.7 

Trap Roo3 5537 
T m p  Roon 551-1 
R o x  5512 

51- 
51 

237 

237 

237 

2.1 
1.8 
3.3 51 

1 



_ I ^  I 

DISCHARGZ 

S O - m c E  : u- 23 5 

M C A T I O N :  DP MST 

Reviewed!Lab Counsel 
Pl;t;!icly Reieasable 

TOTALS : 212 
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A neetir ,g of  t h e  P~-23e safety c o m i t t e e  m s  hcid on A T r i l  24, l.97Sj azd was 
a t t ended  by melrbers of G r o q  3-1. 

Tno 9P West Main Vzu1-i ~ 2 s  surveyed for  alFha, ’oetz-ganrca a2d neutroz actiuit : .  

oc Apri l  28, 1970. 

A n  inventory of filter cpeer a t r  s a q l e r s  and Gast D u q s  a t  D? Site was taken 

an A y r i l  39 , 1970. 



ReviewedlLa2 Counsel 

c - 3  alFha star.,.iards were i m t a l l e d  OE a l l  the alcha hand couz te r s  a.t 37 Si-be. 

All t3e 21pha a i r  s aq le r s  at, ZP :!est vere !-akelled f o r  t h e  b e n e f i t  o f  P r o t e c t i v e  

Force ne r socze l  i n  case of  a.i alphz al-arx during m2-~3r i~ i . cg  ‘nmrs. 

n i r a i n i n g  sessdms f m  P r o t e c t i v e  l o r c e  p e r s o m e 1  ve re  he ld  i n  the LA40 

Bui ld ixg  dr-ring the p e r i o d  Septer;Ser lh, 13’73 through SeocleT-ber 1-3, 1979. 
of rionitoring equipnert  il-i use at. 3P West an6 the Grmp H - 1  sta?dard 9neratix-g 

procef iwe f o r  ? a - t r o l l i n g  of t k e  EP :*:est p lzn t  were discussed.  

OperatFoi 

A i r  s a ~ L L r , g  vas cordnAed d i x i c g  bum5z.g of Flutonifix conta- inat  ed vacw.z. 

puxp o i l  and o the r  organics  a t  t h e  i iuildi2g 257 waste p i t  z rea .  A Salarrander 

i n c i n e r a t o r  i,s being sse6  a2d t h e  cozbustigzl products  are be ing  f i l t e r e d  t’nro.clgh 



02 October 7, 1373, a t  8:20 a.c., a r e l e a s e  of ~u-23E oxide occsrreci i:: 

Roor %5, DF West, r e s d t i r _ . g  in coritar5nation of ayprox ica t e ly  200 sn_uare feet 
of t h e  Bul1dir.g 150 m o f ,  t h e  C I E  11 officp, t railer roDf, and surrou2ding gx-ousd 

su r faces .  

The inc iden t  occurred w%-,el? B glass a i c r o c z p i l l a r y  broke v!iile be ing  loarl- 

ed i z t a  an X-ray iSi ' rac5im :;l?it c m e r a  i n  a hood vhich was r o t  I ' l l t e r e d .  

SGrface contamination ranging fro-. 5-K c?m ta 7.5 x 13" cpm alTha vas de tec t ed  02 

t h e  ExilC?i,Cg 150 roof, t h e  CT4B 11 o f r i c e  t r a i l e r  roof acrl surroundicg a rea .  

No contanicat iof i  vas d e t e c t e d  o u t s i d e  t h e  i m e r  exclusion fence.  Decoztaxinat ion 

of the a rea  was a c c o q l i s h s d  by covering t h e  a f f e c t e d  a r e a s  v i t h  hot  a s p h a l t  ax2  

sand. 

Mose colxits were t zken  by a l l  cersms h m l v e d  i n  +_he c1eanu.F q e r a t i o n  end 

no akvove to le rar -ce  coants  :.:ere recorded.  

t i o x  in Iioorr. 605 at t b e  ti?.e o f  t h e  i nc iden t  vas couzted 75 th  t h e  1 u r x  colvnter on 

"??e CE3 11 eq loyee  perfcni ing t h e  opera- 

o c t o b ~ r  8, 1970. 

DP V3ST ILAIN VAULT 

On Novezber 13, 1370, a t  2:03 p.m., the floor, she lves ,  and r a d i o a c t i v e  



RXE 5512 

39. Tests 
. -  

1972 

254 

2 5!: 
2 52 

2 53 

,253 
253 

253 

253 

253 

- 

2278 2254 

237 

234 

237 

237 

237 
237 

237 

1056 

5 

2 
7 
0 

0 
0 
0 

0 

0 

cr 

0 

0 

0 

0 

0 
0 

0 

0 

0 

1 
11 

1 

1 
0 

3 
0 

0 

17 

0 

0 

0 

0 

0 
1 

0 

1. 

2.6 3 
1.6 2 

2.3 13 

1.2 1 
1.1 1 

2.9 2 

1.4 1 

1 . 3  2 

x.7 2 

2.1 1 
1.8 2 

0.8 1 



SQ-EIZS 5-23 j 

53 

51; 

53 

la 

53 7.9 

5 3  5.2 _. 

24 

11.3 

1. 

Roo2 413 

Mafn SLack  

1 i ) lAJ . s  : i- ri T 

53 

159 

1 . k  

55 

79 

0.2 1 

0.1 -- 
140.2 - 

Buildiaz 257 - Selar.iln%r Oil Ircin. 
Stack  Zxhaust 4s 0.5 ._ 

222 ' 251 

-7 4.1 I 

2.3 i+ 



. 

,251 

a I: 

53 

53 

53 

53 

21 2 

1 

4 53 7.5 

5J- 0.8 

51 0.1 

Y- 0.03 

51 O .05 

234 

0 



SOIJZCE: U-235 

LOCATIOM: DP FJEST 

Main Process Stack 

GraF’nite Incinerator Stack 

Room 413 

Main Stack 

TOTALS: 

SOURCE: PLuToNlCuM 

LOCATION: DP W3ST 

Bui ld ing  1% 

Air Exhaust (Room) 

TOTALS: 

SOTmCZ: PLUTONI” 

LOCATION: DP :JEST 

Builfi ing 12  

STACK 1 

STACK 2 

STACK 3 

STACK 4 

TC)TALS: 

- 17 - 

NO. TSSTS 

53 

53 

53 

159 

251 

2 51 

53 

53 

52 

52 

210 

52 

52 

52 

156 

2 50 

250 

24 

113 

1 

1 

1968 - 

9 

33 

2 



SOURCE: PLU'IOl!IIui4 

LOCATIOK: DE' WEST 

FIL'lT3 HOUSE 
B u i l d h g  146 

INTAiGl 

DISCEIARGZ 

INTAKE 

DISCHARGE 

INTm 

DISCHARGE 

SOURCE: u-235 

LOCATION: DP EAST 
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Rooo k O i  
Stack E.<qaust 

TOT-ALS : 

Room 401 

T o t a l s  : 

LGCATICB: IIP Vest 
Room 313 

Nafr Process  Stack 

Gra?hite I n c i n e r a t o r  Stack 
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-251 253 

P 
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53 51 
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>S ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

Harry F. s c h u l t e ,  Group Leader, H-5 
SUBJECT DP S I T E  REHABILITATION 

SYMBOL: E-1 

R e f :  Nemo dated June 24, 1968,‘from Maraman t o  Meyer, 

The ques t ions  i n  your June 24 m e m o  w e r e  considered by var ious  
members of H-Division and t h e  fol lowing answers a r e  given f o r  
your  cons idera t ion :  

1. Room a i r  change r a t e  t o  be 15 changes p e r  hour. 

2 .  Exhaust a i r  f i l t e r  systems t o  be s i n g l e  banks of Aerosolve 
95 or  equiva len t  f i l t e rs .  Aerosolve 85 o r  equ iva len t  f i l t e r s  
recornended f o r  supply system t o  maintain c l e a n l i n e s s  within 
t h e  bu i ld ing .  

3 ,  Stacks  t o  be a minimum of 50 f t .  high.  

4. A negat ive  room p r e s s u r e  i s  n o t  a h e a l t h  r e q u i r e m e n t  for 
normal opera t ion .  T h e  g e n e r a l  a i r  f low p a t t e r n  should be from 
o f f i c e ,  c o r r i d o r ,  and o t h e r  a r e a s  where r a d i o a c t i v e  m a t e r i a l s  
a r e  n o t  normally handled t o  ope ra t ing  a r e a s .  

5. I n s t a l l a t i o n  of a standby u n i t  a t  each b u i l d i n g  i s  n o t  re- 
q u i r e d .  However, a standby b l o w e r  could be obta ined  and s to red  
o n - s i t e  f o r  replacement purposes i n  t h e  even t  a s e r i o u s  blower 
f a i l u r e  occurs.  



v i c e s - a n d  u r i l i t i e s .  ' For t h e  sake  0 4  b r e v i r y ,  2nd t o  avoid  re2,ctiLion 
s u b p r o j e c t s  are describer! under S e c t i o n  9, 

B. . . j u s t i f i c a t i o n  of Eieed . *  

The firsi; f a c i i l t i e s  a t  i)? S i t e  were conceived and b u i l r  duriag Ehe s7 r lng  of I S 4 5  
f o r  in;l j o r  c h e n i c a l  and n e t d l u r g l c a l  work r e i a t e d  t o  wca?on-, d e v ~ L o ~ i i z n c .  Z I ~ S Z  
f a c i l i t i e s  i n i t i a l l y  c o n s i s t e d  or' t e n  najcr 3 t r u c c u r e s ,  S ~ O U K  twenty sizalier ones, 
and a11 necessary  roads ,  u t i l i t i e s  and so on. Since 19G5, a EPW 0 5  t he  o l d e s c  
s t r u c t u r e s  have been r ep laced  and a nurbe r  or' n e v  b u i l d i n g s  Save bee3 c o a s : r c c ~ e t .  
Tiie s i t e  has grown t o  rhe poinz where it naw consis:s of  soxe 65 s t r u c t u r e s  ? r ~ -  

-vidin;-  c o ~ p i e t e  o p e r z t i n g  f a c i l i t i e s  f o r  approximately 275 ?ec?le on a fu;l t i x e  
' b a s i s  and f o r  an ex tens ive  number o f  peopI.2 i r o n  o t h e r  s i t e s  on a p e r i o d i c . b c s i s . .  

Xajor work c u r r e n t l y  underway a t  ilP S i t e  includes rcszzrci i  and ckvclo?xec: stulies 

l u r g i c a l  a d  aqueous 2roc2ss .  r e s e a r c h ;  d ~ ~ ~ e i a ~ ~ : a i ~ t  o f  n e t h o d s  f o r  i x r d l i r i g .  i;ssFoaad 
2iutoniu;n; r ecove iy  and r e c y c l e  0.2 p lu ton iun ;  .product ion and f a b z l c a t l o n  o f  ?IC- 
tonium Ketals  , a l l o y s  and coqlounds;  dz*relopizeac of  syste&;ls o f  ? o s s l k l e  iilg;? : e ~ -  
p e r a t u r e  n u c l e a r  a p p l i c a t i o n ;  aiid in-les:iZcitions i n  the' f i e l d s  oE iaorg,,siiic zzci 

c u r i u n  and neptunium.. 

Xuch or' t h e  e a r l y  c o n s t r c c t i n n  a t  D? Si:? vas p c r f o r ~ d  on a crash b a s l s  L u i s 2  
World 'Jar I1 i n  o rde r  t o  ex?edLts :rea?ons de-;elopnl.:l-t. i n  Rany cases , z z t ~ r 5 ~ l s  
used .  hsve ?rov;.n u n s a t i s f a c t o r y ,  b u t  werc t h e  on ly  o m s  a v a i l a b l e  a t  chc ci:,-,ca 
Zecaxse o f  c r i t i c a l  h e a l t h  and sa2ety p r c b l c a s ,  aaterial f a i l u . i z s ,  2r:d ob so;escsnce 

: throuzii r c c c n t  t e c h c c l o s i c a l  &;.eLcpr:z.nts , soxe o f  whic;; are d e s c r i b c c  l a c r ,  2 
:3 ~ 

~ z r g e  bzclclos o f  requi rnwmta  Eor r c h a 5 i i i t a : i o n  a d  re2TxcanT.: ! ~ n s  accu:::clz:.:Z. 
Al'thouzh i c a a s  r eGui r in3  inaiiediate nct ioi i  have bo,en 'nsa.<lr_d CT: a pieccr:e:l D,;X s 
by t h e  u s 2  02 General P l a n t  f G 1 i < ! s j  thc migni tu<c o f  an aciequatc r e h z b i i i r z r i o n  :::W- 
gram excccds such funding.  F c r t h e m o - e  , t h e r e  vi11 L e  3 cons idc rnb ic  ecc~r.oxj+ i? 
e;tecuting a planned coapre!imsivc progi-an as corr.?ared w i t h  p i e c m e a l  work. 

A n  O i - Z E r .  to caintain presct? ' t  r-.sr?.ar.:il. 2nd  dzvcio;jt*.ezt c a p a b i l i t i c a  a~ 3~ SL:?, 
and t o  corryly v i c h  tbz risici hc=lr,'n and ssr 'cty szcrndzrds miincJ1atory Lr? the 3 ' : ~ ~ s  G Z  
plutcnlur;; '  IianJliiiS and pxocassing,  it: 5 s  important. t h a t  t h e  itetxi o f  L-o:~ d l s c u s s ~ . l ' .  
below b e  acconpl ished as soon as poss ib le .  , . 

.: 

. . 

on p1utoa i l ;n  p r c c e s s i a g  and p l a t o a i i l n  zeta1 przpsr3tion and f a j z i c a i i o n ;  ijyia-y*'-' ..IC. c a'- 
C .  

' ph;-sical c i i en i s t ry ,  q i t h  p a r t i c u l a r  eqt ias i s  on t h e  t r a n s u r a 2 i u n  e1eaer. t~ ariericlila, . 

I .. 

- 

a .  

. .  , .  .- 

I . .  



winding sec t ion .  
- 

2. Replacement or' C o r r i d o r s  'and' Z:quipr;.en: Roo;r,s - $455,OGO 
The main ? l u t o n i c n  ? r o c e s s i n s  E a c i i i t y  a t  T.1-2i c o n s i s t s  o f  a s e r l e s  
of f i v e  bui ldinGs in tc rconnec tcd  by enclosed c o r r i d o r s .  3ecau;e o f  
p o s s i b l e  i a d i o a c t i v s  c o n t a n i n a t i o a ,  e a r r a n c e  i n t o  any ? a r c i o n  of tke 
p l a n t  a r e a  i s  s t r i c t l y  c o n t r o l i e d  an6 p r o t e c t i v z  c iozhing  XASZ be  Torn 
throug'nouc t h e  ? - n r i r z  b u i l d i n g  cor.;>lex. The c o r r i d o r s  a r e  necesszry 
t o  f a c i l i t a t e  rto*,eineni ol' 2erson:iZl and m a t e r i a l  b c t v e m  3 u i l d L r . g ~  
w h i l e  nai r? ta in ing  t h e  inLe;rFty 0;' c o n t r o l l e d  access  a s  r e s k i r e d  b ; ~  
strict enzorccmnr  o f  l o c a l  h e a l z h  and safe:? r e g u l a t i o n s .  They a i s o  
p r e v e n t  accic!entai r e i e a c z  of con:aGinzr-.:s or ; ts ide t h e  ;>Ian: araa 
by  a s s x r i n g  t h a t  d l  per sonne l  a d  r a i c r i a l  r c n s i n  w i t h i n  t h e  p l z n t  
u n t i l  s o n i t o r e d  and c learer !  by r e s p o n s i b l e  a u t h o r i t y .  

These c o r r i d o r s  ucre  b u i l t  d u r l n s  Yorld :Jar i1 as p a r t  o f  a tez-.?orac;' 
f a c i l i t y .  Bccaiis2 o f  age and o r i z i n a l  r~arti1-12 c o n s t r u c l i o n ,  t h e y  
axe i n  p o r  cond i t ion .  The r o c f s  l e a k ;  t h e r e  zre hol-.s ::?rough t k e  
w a l l s ;  t h2  s1ci.rLi.n; has  rot red  x q r ;  acd e x t e r i o r  p a i a r  i s  3 . k i a z  
Oi;, t h u s  exnosinz then to f u r t h e r  deterioration. 'Iecxise they  xc 
c o s t l y  t o  main"Laln on a schcdulcd b a s i s ,  only ezisget?cy z z i n t e n a z c e  
has b c m  ; le r :~otncd  or. these 6trc:Cmres for t h e  p a s i  s m e r a l '  years. 
C o r r i d o r s  w i l l  bc rcp lzced  and s1if'Eicie:it space w i l l  bc provided :or 
i n s t a l l a t i o n  of t e c h n i c a i  o p e r a t i o n s  s e r v i c e  equipmczE. 

- -  

3. Replncecent  o f  Bui lding Sup?ly and Exhaust Air Systens - $665,000 

1 .  



. .  

:- 

4. 

5 .  l i i s c c l l m e o u s  Xinor Cui ld ing  Scr7:Fcs i q r o v c n c n t s  - $145,000 



. 

7. 

a. 

9. 

. ,  . .  . 

-5- 



. .  
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- .  be  provL2ed and sc?sat :z  ciid ;rea:zenrs p c r f o z x l .  L C X ~ ~ B ;  

. ar2 occu i r in ;  i n  t h e s c  Lines  aca thoy will b e  re?;zccd, a d  LZ- 
s t a l l e d  La :ne new u e i l i r y  tuncef ,  w i t h  net? scainio,ss  s t e e l  02 

I g l a s s  l i n e s .  

b. S t e m  SUF?I;J and Condenszzs  Xcturn L i n e s  - $70,020 

._ 

I 

I 

C .  

S t e m ,  t:hich i s  used al; XI-21 :or s?aco hea:Lr.g, ho t  ~ ; l t z ; :  
prochccion and certain Lchora'-_orjr ? rocess3s ,  is ; z p _ r c z d  

high t e r ? e r a r x r e s  s t d  h i g h  f l o w  r;:ss, til- s'ieaa 5t.d tori- 

densaze r s t u r n  c i a i n s ,  w h i l e  over  20 yea rs  o i d ,  a r e  Ln  ; ~ T , S Z Z ~ , . ~  

good cond i t ion .  E o v e v ~ r ,  t h e  l a t s r a i s  I e z d i n g  i r o n  tkz r i L a s  
i n t o  i n d i v i d u a l  b u i l d i n g s  have d e k e r i o r a t c d  :o tl'r.2 ?oLr,c i r h z ~ i  
excess ive  aziour?ts or' s t e m  and condensat-? a r c  i o s c  d L l ; ? ,  a d  
ernerzency n t l n r e n a n c e  ho:h ouLside and wL2hi.n the  ouiLciiizs 
i s  ex tens ive .  %is is n o t  unuslial i n  a 20 yczr o;d s y s c z z  sLxe  
p i t t i n g  and c o r r o s i o n  occur  more r e a d i l y  i n  1aterd.s :~:lere f lows  
are r e s t r i c t e d  and t m p e r a t u r e s  reluced. iir.der z h i s  ? - r o j e c ~ ,  
a l l  branch ?;ping from riie inains to t h e  ToiEz or' GSS ir, each 
b u i l d i n g  w i l l  be re?laced.  A l s o  scheduled f o r  rqiacei ; .er i  are  
related i tens such as rra?s, s t r a i n e r s ,  valves and condensate 
pumps 9 

by a s t e m  p i a n r  l o c a t e d  a: ti12 sitle, 3ecacs2 02 rsIa:l-:sl Y 
.. 

- .. .. 

Conpressed Air System - $55,000 

1 High p r e s s u r c  a i r  i s  currentl:' supyliec! t o  geiiei31 l a b o z a t o r y  
areas, shops and process i i r e s  by t h r e e  o b s o l e t e  alr c o s 2 r e s s o r s  
Located i n  se?arate buildinzs. Xe2lacenent p a i t s  f o r  these  coz- 
p r e s s o r s  are no longe r  r o u t i n e i y  stoc!:ed b y  *rez:Gors 2.36, as a 

consequcncc, n u s t  be s?ecial  o r d e r e l  o r  f a b r i c s t e d  I o c a i l y ;  ." 

e i t h e r  o f  t hese  p rocedures  i s  expensive a d  iiTi.e consux i r i~ .  i n  -- --.. * 

a d d i t i o n ,  because O F  l a c k  or' s u i t a b l e  d r y e r s ,  t he  corpresszil  
a i r  h a s  such a h i z h  z o i s r u r e  c o n t e n t  t h a t  i t  should 30: b e  
t o  c e r t a i n  uscis, such as pavering d e l i c a t e  a i r  d r iven  instrur:sn:s. 

The m i s t u r o  i n  the a i r  ais3 causes prec:clture c o r r o s i o n ,  ; i t t i n s  
and s c a l i n z  i n  d i s t r i b u t i o n  i ) ip inS ,  t h e r e b y  i n c r e a s i n g  t h e  nccd 
fo r  r r i~ in tcnancc '  and rcpiacement. 

K e x  coriprcssors ,  receivcis, a f t e r c o o l e r  s, d r y e r s ,  ? r c s s u r e  rci- 
duc ins  v a l v e s  and diskrribucion lines will b e  i n s t s l i e d  LO re- 
p l a c e  t h e  o b s o l e t c  e q u i p c n c  d l scusscd  zbovc. The conpressors 
w i l l  be  insrallcd iri a s i n g i e ,  reac!ily access ib le  eqGiFr.mt io03 
and w i l l  be manifolded t o  furnish hLSh ?ressure a i r  f r o 3  c1 cen- 
t r a l i z c d  s t a t i o n .  D i s t r i b u t i o n  p i p i n g  w i l l  be  rou ted  throuz:? 
t h e  new u t i l i r y  turincl t o  provide easy accqss for i n s p c L i o n  and  
repairs. 

- 
c - - - - 
f, 

' .I - 
f 

I* 

-_ 
-,* - 5 



D, 

K;.5cr K O  a t t a c h e d  LXSL EnGinecrinz Department Drawings Xos. E X - C - 3 6 7 9 3  C ~ Z G G ~ ~  

3 0 6 0 0 .  A nun je r  of s 2 e c i f i c a t i o n s  nave been c a l l e d  o u t  on che aLcachec Gra;~Lr;gs, 
sone a i e  d e t a i l e d  i n  o t h e r  s e c t i o n s  0 :  i h i s  pro?osal, and t h e  balance will bs de- 
vc:Lo?ed du r ing  the  c o u r s e  af T i t l e s  I and 11 engineering. 

Xo nev EaliouE s'ncl:er s p x e  w i i l  b e  provided as ? a r t  0:  E S i s  rehnbL:icacLon pro;- 
c c : .  The o n i y  p o s s i b i e  wa te r  p o l i u t i o n  c o n t r o i  f a c i l i t y  t o  ba C O ~ S K ~ Q C ~ ~ ~  W ; L L  a e  
t h e  r ep lacesene  of e x i s t i n g  u n s a t i s f a c t o r y  and l e a k i n g  d i r ec t :  b u i i a i  IndustrLa;  

I wastre l i n z s  wich s r a i n l e s s  s t e e l  o r  gla33 l i n e s  i n s r a l i e d  in a ricw u t i l i t y  cuiifiei. 
Iil acidit ion,  as an air p o i l u e i o n  c o n t r o i  measure, s e v e r a i  b u i i d i n g  exhaus t  aLi 
oyscsns will be r e h a b i l i t a t e d  t o  p rov ide  con t inued  adequate  l i l t r a t i o n  or' radio- 
a c t i v e l y  contaminated jmrticuiate matter. 

Pre l i r inary  Plans and O u t l i n e  S p e c i f i c a t i o n s  
I 
I 

--. 
. - .  

... . 

i 
E. Pre l iminary  Es:imate of Cost  

1: Engineering, d e s i g n  and i n s p e c t i o n  @ 15% of c o n s t r u c t i o n  
c o s t s ,  Item 2 $ 4;2,G3G 

2,753, GGG I 2, Cons t ruc t ion  
k z ~  r ov er. en t s to 1 and $ 220,000 

Sur fac ing ,  paving and drainage $220,000 
d i v e r s i o n  

Bui i d  i n 2  s 
Replacement of  c o r r i d o r s  and equipment 
rooms 
Replacencnt or' b u i l d i n g  supply and 
exhaust  a i r  systems 
Air d r y e r  r e p l a c e n e n i s  

- 
455 , 000 

665,OOO 
95,000 

Miscel laneous minor b u i l d i n g  s e r v i c e s  
improvements 145, GOO 

u t i l i  t i e s  
c-.-- 

Utility tunnel 
i ,170 , GGO 

320 000 
Pririlnry and s c c o n d ~ r y  ClCCKtiCal powcr 
~y s t e n s  r c i r a b i l i  t a tion 385, GOO 
C e n t r a l i z e d  cooling water system 260 , a00 
Upgrading of misce l laneous  u t i l i t i e s  205,000 

\ .  3. Contingencies  10.7% o €  above c o s t s  
. .  

' Total. P r o j e c t  Estimate 

. .  



Lr - .  ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 
TELEPHONE: 

OFF1 CE M E FA 0 RAN D U FA 

TO : Charles Xeynolds, EKG-4 

: Dean D. Keyer, 13-1 

To cornply wiL& AEC regulakioas, it is necessary C o r  H-1 
t o  know the axount or‘ radioactive c a t e r i a l  Seing discharged’ 
Zron t he  vent i la t ion systems, Infor ia t ion  i s  needed on t h e  
volume of a i r  being discharged f r o m  the Collowing stacks: 

DP West Bui ld ing  14-6 Roozi 313 Main stack 
R o o x  313 Incinerator s tack 
R o o a  513 Stack on recovery 

uni t ,  south end 
of roo= 

DP East Building 155 Five stacks 

Xc: Willim Romero, H-1  
File,-  . .  

\ 
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;OS ALAMOS SCIENTIFIC LABORATOF 
UNIVERSITY OF CALIFORNIA 

LO9 ALAMOS. NEW MEXICO 87S44 

OFFICE MEMORANDUM 

Present plans are  t o  shut down the Water Boiler approximately July, 1973. 

It i s  hoped tha t  most Water Boiler Users can be accommodated at the  b e g a  
West Reactor. 
July, 1973, please discuss it with H. T. (Tex) W i l l i a m s  (4468), OWR 
Operations Supervisor. A prompt response would be helpful, since we 
are  presently designing f a c i l i t i e s  at  the OWR t o  provide services previ- 
ously done a t  the Water Boiler. 

If you expect t o  have a need for reactor services past  

JLY: c t  

DISTRIBUTION : 

H. M. Agnew, DIR Keith Boyer, L-DO 
R.  F. Taschek, ADR Louis Rosen, MP-DO 
Duncan P. MacDougall, ADW R. tl. Spence, N-DO 
R. 
L. 
D. 
G. 
R. 
R. 
R. 
G. 
J. 
W. 

. Eo 
w. 
D. 
D. 
R. 
G. 
D. 
D. 
C. 
R. 
M. 

E. Schreiber, DD 
D. P. King, RAPK 
B. H a l l ,  A-DO 
R. Keepin, A - l  
Walton, A - 1  
B. Lazarus, C-DO 
D. Baker, CMEi-DO 
A. Cowan, CNC-DO 
Sattizahn, CNC-11 
L. Briscoe, E-DO 
H. Eyster, WX-DO 
E. Deal, M-DO 
E l l io t t ,  M-1 
Garrett,  M-1 
Morris, M-1  
L. Voelz, H-DOi** 
Meyer, H-1 d- 
Hankins, H-1 
I. B r m e ,  J-DO 
peters on, 5-16 
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OFFICE MEMORANDUM 
TO : John D. F a r r ,  Group Leader, CX3-3 DATE: May 2 3 ,  1972  

Reviewved/Lat, Counsel 
P!lDiicr\; ?;eleasable 

FROM I Dean D. Meyer, Group Leader, H-1 

SUBJECT: SALT PROCESSING FACILITY, TA-35 

SYMSOL : H-1-72-145 

Recently,  a m e m b e r  o f  my Heal th  Physics  s t a f f  made an a p p r a i s a l  
of your s a l t  p rocess ing  f a c i l i t y  a t  Ten Si te .  H e  r e p o r t e d  t h a t  

you a r e  having d i f f i c u l t y  i n  improving it. 

I am aware t h a t  you p l a n  t o  move t h i s  o p e r a t i o n  t o  t h e  new 
b u i l d i n g  which has  been cons t ruc t ed  a t  DP Eas t .  I n  view of 
t h e  cond i t ions  a t  TA-35, I would l i k e  t o  know how soon y 
make t h i s  move and what kind of work load  i s  planned for  
f a c i l i t y .  

You have worked hard on reducing t h e  s t a c k  e f f l u e n t  from t h e  
b u i l d i n g  and have t r i e d  t o  c o n t r o l  t h e  personnel  exposures .  AS 
a r e s u l t  of your e f f o r t s ,  t h e  personnel  exposures have been k e p t  
b e l o w  t h e  pernissible l i m i t s ,  b u t  I b e l i e v e  t h a t  i n  t h e  new 
f a c i l i t y ,  you can reduce them t o  a much lower l e v e l ,  which i s  
o u r  goal i n  h e a l t h  p r o t e c t i o n  work. 

i the f a c i l i t y  i s  i n  a d e t e r i o r a t i n g  c o n d i t i o n  and t h a t  it s e e m s  

If you do no t  p l a n  t o  move i n  the very near  f u t u r e ,  I believe 
we should c o r r e c t  t h e  water  l e a k s ,  improve working a r e a s ,  and 
t r y  a d d i t i o n a l  measures t o  keep t h e ' i n t e r n a l  exposure on' t h e  
employees down- 

We w e r e  unable t o  f i n d  a Standard Operating Procedure f o r  t h i s  
f a c i l i t y  as r equ i r ed  by Di rec to r ' s  Memo s32, Rev. 1. I b e l i e v e  
t h a t  t h i s  o p e r a t i o n  needs such an  S O P  and one should be  FrePared 
a t  once. This SOP need n o t  be  a d e t a i l e d  o u t l i n e  of o p e r a t i o n s ,  
b u t  should be addressed t o  those  phases which have r a d i a t i o n  
exposure p o t e n t i a l s .  

I f  E-1 can be o f  any h e l p ,  Flease c o n t a c t  M r -  E l l e r y  Storm, 
Health P h y s i c i s t  ass igned t o  t h i s  ope ra t ion ,  a t  4959 o r  5990.  

DDX/eh 
Xc: C .  Buckland 

E. S t o r m  
J -  Lawrence 

- 4 F i l e  



As p r  yolir request regarc7,icg swipes fron c e i l k g  f i l tws  

i n  ' A t  winz,  the fol1owir.g Infoma%ion is suinf t ted:  

SwiFes of t he  back side cf o;.e ceili2g f j l t e r  r'ron each of 

the follo.sing rooms vere taken and w i l l  be coimtsd by %ha >?arx. 
1 .e ---e . 

dlra/J /?la, J& a&&* LkL.J Eellway, A-133, A-135, A-137 and A-IL3 
-1 rne glass covers of two fluorescent l i g h t  fixttlres, one in moni 

A-133 and the  other  i n  room A-137 vere removed; ';he tubes snd 

reflectors trere surveyed for radioactivity. 

c o n t  over backgromd . 
?e',t'?.er had a 
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OFFICE MEMORANDUM 
Joseph B. Weldon, Group Leader, ENG-2 DATE: Nov. 24,  

ReviewedlLaS CoufiS 

Dean D. Meyer, Group Leader, H-1 

MODIFICATION OF ROOM AIR EXHAUST SYSTEM, DP SITE, TA-21, a +=* 
H-1 

When design of the TA-21 room exhaust air system was started, 
H-Division was asked to advise on the type of filter to be 
used in the exhaust system. This question was considered by 
Groups H-1 and H-6 and a single bank of Aerosolve 95 was re- 
commended (memo: Meyer to Maraman, J u l y  3, 1968). 

The use of HEPA filters was considered, but after examination 
of past experience of releases of airborne plutonium into the 
room air and the results of the Group H-6 environmental sampling 
program which show that the air concentration in the community 
has not been found to exceed the non-occupational limit of 
7 x uCi/ml, it was decided that the additional expense 
of the HEPA types was not justified. The possibility of a 
large release from a fire in the building seemed so remote 
that it was not considered in the choice of room exhaust 
filters. 

During 1966, 67, and 68, the average concentration of airborne 
activity discharged from the rooms at DP West has Seen 3 dpm/rn3. 
This was after filtration from the PL-24 filters in Building 12, 
which have an efficiency for 0.3 micron particles of approxi- 
mately 10%. The recommended Aerosolve 95 have an efficiency of 
80% for the same size particles. 

The problem has been re-examined and the maximum credible 
accident seems to be a situation in which a l l  of the plutonium 
metal in the glovebox line in Room 500 burns. This could in- 
volve 40 kilograms of metal. Complete burning, 100% loss of 
containment was assumed. 

In the attachment to this memo is an analysis of what the 
personnel exposure in the community might be in case of the 
above’ MCA. 

It is of interest to note that in 1957, a study was made of 
the discharge from the DP West stack at a time when process air 
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was being released through the same system as the room air. 
During this study, it was found that the actual concentrations 
obtained downwind were lower than the calculated theoretical 
concentrations by a factor ranging from 5 to 500. 

DDM/el 

Attach: 2 

Xc: File w/attach. 
W. Maraman, CMB-11, w/attach. 
H. Schulte, H-5, w/Healy report. 
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OFFICE MEMORANDUM 

TO : James N .  P. Lawrence, 
H- 1 

FROM : John W .  Healy, Health 

SUBJECT: POSSIBLE CONSEQUENCES 

SYMBOL: H-1 

A fire in the line at 

Assoc. Group Leader, DATE: Nov. 11, 1969 m 

L-!, 
,.---..J * .  

,r ?T3c- 

Physicist, €3-1 

OF PLUTONIUM RELEASE IN A FIRE 

DP West could involve as much as 40 kilo- 
grams of plutonium. 
of the possible release of plutonium as airborne material which 
could be inhaled by people living downwind is of interest in 
establishing desimn 3-- ~ ~ i + ~ ~ i =  -------- f o r  the c o n t r o l  of such an emissinr?. 
The closest permanently inhabited area to the site is about 
1,000 feet to the northwest and about at the same elevation, 
although a canyon occurs between the site and the inhabited area. 

The consequences of kuch a fire in terms - 

Release of plutonium 

The assessment of quantity of plutonium potentially released 
was made chiefly frpm two reports. The first, "A Review of 
Research on Plutonium Releases During Overheating and Fires" 
(HW-83668, Aug., 1965) by J. Mishima, is a literature review 
with the ignition data based primarily on the British work re- 
ported by Stewart. The second, "Plutonium Release Studies" 
(BNWL-357, Nov. 1966) also by J. Mishima, is an account of an 
experiment in which large pieces of plutonium (from 450 grams 
to 1770 grams) were ignited and allowed to burn in a stream of 
air at a velocity of about 5.25 meters per second. 

In the first report, a British experiment in which. 200-gram 
rods of plutonium were suspended in a chimney and heated by a 
gasoline fire was described. Stewart's conclusions from this 
experiment were that no significant inhalation hazard would 
exist at greater than 200 yards from burning several kilograms 
of plutonium and that a release value of 0.05% is a satisfactory, 
safe value for estimating the airborne hazard downwind. Stewart 
also correlated the results of other British laboratory work by 
arriving at what he calls the "effective source strength'' which 
is the quantity released from ignition in various particle size 
ranges weighted by the effective retention in the lung of that 
particle size. He quotes this "effective source strength" from 
these experiments as 2,000 uci/Kg for burning under static con- 
ditions and as 10,000 uCi/kg for burning under dynamic conditions. 
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The difference between the static and dynamic conditions is 
related to the air velocity passing the specimen and the 
possibility of entrainment of the oxide produced in this air 
stream. Since one curie of 23sPu is equal to about 16 grams 
of plutonium, his "effective source strength" is about 0.0032% 
for static conditions and about 0.016% for dynamic conditions. 

In report 2, the first two runs were with alpha phase plutonium 
with the metal allowed to burn once ignited, with no additional 
source of heat. The release on these two runs was 0.049% and 
0.014%. In the third experiment, about one kg of delta phase 
plutonium was burned with no additional source of heat once 
ignited. The release from this specimen was about 0.0034%. In 
the fourth experiment, the alpha phase plutonium was covered 
with MgO sand once the piece was ignited. The release was 0.00039%. 

From these data, an arbitrary choice of 0.1% release was made as 
a conservative value. This would amount to one gram airborne 
per kg of plutonium burned. The particle size in most of the 
experiments was shown to be relatively small in comparison to 
the oxide left and which could be entrained. For example, 
Mishima reports a value of about 4.3 microns mass median dia- 
meter for the experiment involving the 1.7 kg, but the curve on 
log probability paper is not a straight line with the shape 
indicating that the distribution is skewed toward the smaller 
particle size. 

Criteria 

There are no established criteria for judgement a s  to the 
application of given doses in an accident situation such as this. 
Essentially, we are dealing with the question of a "once-in-a- 
lifetime" dose which can be judged to have a low probability of 
occurrence and we are, further, dealing only with that portion 
of the dose which will be received during the active phase of 
the accident. Following the accident, people will be evacuated 
until they can return with no further possibility of harm. 

The only similar criteria available have been established by the 
AEC in lOCFR 100 which deals with the design of light water 
reactors. In this document, there are dose criteria which the 
designer must show will not be exceeded even in the event of 
the design basis accident. In other words, if such an accident 
does occur, the design features of the reactor must be such that 
these doses are not exceeded. These criteria require that the 
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dose at the boundary of an exclusion area should not exceed 
25 rem to the whole body or 300 rem to the thyroid if the 
individual spends two hours at the boundary following onset of 
the postulated fission product release. There must be a low 
population zone of such size that an individual remaining at 
the boundary during the full period of the release will not 
receive more than 25 rem f u l l  body radiation or 300 rem to the 
thyroid. A population center distance of at least 1-1/3 times 
the distance to the outer boundary of the low population zone 
is also prescribed. 

The 25 rem whole body number is the same as that recommended by 
the NCRP for workers as the dose which, if received in an accident, 
need not be entered in their exposure record as a device to con- 
trol their integrated exposure over the years. It is noted 
that the 300 rem figure for the thyroid is equal to ten times 
the annual limit for workers. 

For the purpose of this calculation, it would not seem un- 
reasonable to use a limit of ten times the annual dose for workers 
for individual organs with the proviso that the total deposition 
retained in the body for the life-time of the individual be less 
than 10% of the maximum permissible body burden for workers. 
In view of the low population of L o s  Alamos and the low popu- 
lation density, it, again, would not appear to be unreasonable 
to apply these figures to the nearest point of habitation, 
bearing in mind that the plant and the community are closely 
knit in their emergency procedures and it would be easily 
possible to evacuate sizable areas during the time of the fire 
if this became necessary. It may also be noted that the wind 
blows in the.direction of the inhabited area less than 10% of 
the time. 

Calculations 

From the 40 kilograms of plutonium, we would expect a maximum of 
something like 40 grams of plutonium to become airborne in the 
building during the course of.the f i r e .  If this materia!. were 
released through the present ventilation system, it must pass 
through a filter which is about 80% efficient and is then dis- 
charged through a stack which is 50 feet tall. Thus, one would 
expect a release of about eight grams maximum and the following 
calculations were based on this number. 

To supplement lOCFR 100, the AEC has issued a document giving 
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the method of calculation to be used in specifying the dose from 
the reactor accident. While this calculational procedure is con- 
servative, it does provide a method of obtaining the same answer 
for different individuals estimating the release and it provides 
a wide margin of safety in case an accident releasing more 
material than the design basis accident occurs. While methods 
of calculation giving lower values by taking into account what 
is known of atmospheric diffusion and deposition can be used, we 
have accepted the AEC methods as prescribed in document TID-14844 
for calculation in this case. 

The procedure specifies that the Sutton formulation of turbulent 
diffusion be used with a wind speed of one meter per second and 
inversion conditions. Coefficients to be used include a value 
of n=0.5, Cy=0 .4  and C,=O.O7. This describes a cloud which 
spreads cross-wind at a faster rate than it spreads in the vertical. 

Using the given coefficient for the vertical spread of the cloud 
and a release height of 50 feet, the cloud has barely begun to 
reach the ground at the critical distance of 1,000 feet. We 
have, therefore, evaluated several other conditions to see what 
the problems arer In the first, the maximum concentration which 
would result at any distance using these coefficients was cal- 
culated. This occurred at a distance of about 4,500 feet. In 
the second, the vertical coefficient was modified to provide the 
maximum at 1,000 feet, and in the third, the concentration was 
estimated at 1,000 feet, assuming the release was at ground 
level. In all cases, the total concentration integrated over 
the full time of the release was c a l c u l a t e d ,  

1. 50'  release-Grd. at 1000 1.6 pg-sec/m3 

2. 50'  release-max. at 4500' 1140 yg-sec/m3 

3. 50 release-max. at 1000 (C, =O. 2 2 )  3570 ug-sec/m3 

4.  Grd. release-at 1000 ' 30 ,,300 ug-sec/m3 

To estimate the dose and quantity inhaled, a breathing rate of 
10 cubic meters per eight hours (3.47 x 10'" m3/sec) was used. 
The ICRP Task Group lung model was used as a basis for calcu- 
lation with an assumed 20% pulmonary deposition. (According 
to this model, a one-micron particle would have a pulmonary 
deposition of about 25% and a 4.3 micron M i i  particle would 
have a deposition of about 10-15%. In view of the uncertainty 
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of particle size, the 20% did not seem unreasonable. In the 
actual situation, the plutonium may well be adsorbed on smoke 
particles which would change its deposition, probably lowering 
it.) If one uses as a basis for calculating the dose, an ex- 
posure of 1,000 ug-sec/m3 with one ug equivalent to 0.063 
curies, such an exposure would lead to the inhalation of 0.022 VCi. 
The pulmonary retention would be 20% of this or 0.0043 uCi. 
40% of this deposition will be eliminated with a half-life of 
one day resulting in a dose of 0.0066 rem (Quality Factor of ten). 
The remainder will be cleared with a 500 day half-life to give 
a dose over the entire clearance period of 4.95 rem to the lung 
or a total of about 5 rem. Of the material deposited in the 
pulmonary region, 15% or 0.00065 UCi will be cleared to the lymph 
with a half-life of 500 days where two-thirds will be eliminated 
with a half-life of about one year to leave a permanent deposit 
in the lymph nodes of 0.00022 UCi. Again, of the initial 
pulmonary deposition, 5% will be cleared to the blood with a 
half-life of 500 days where it will be deposited in the liver 
and bone as a permanent burden. A slight additional quantity 
will be transferred to the blood from the deposits in the nasal 
and tracheobronchial regions resulting in a total body deposit 
of 0.00025 pCi from the exposure to 1000 ug-sec/m3. 

From these dose calculations and the integrated air concentrations, 
one can estimate the consequences of the postulated release under 
the various conditions estimated. 

Total lung Quantity to Permanent Body 
dose lymph nodes deposit 

Condition rem yci UCi 
1. 0.008 3.5 x 4 x 10-7 
2. 5.7 0.00025 0.00029 
3. 18 0 -0008 0.0009 
4. 150 0 -0066 0 a075 

The body burden for the ground release case exceeds the one- 
tenth of the worker criteria by a factor of about two. Of course, 
if the ground release occurs, the material will not pass through 
the filter and, unless some other mechanism exists to reduce the 
quantity, the doses will be about five times those listed. 

JWH/el 
Xc: File 

John W. Healy 



A Xerox copy of 

"Evaluation of  t he  A i r  P o l l u t i o n  Problem Resul t ing  

from Discharge of a Radioact ive Ef f luen t "  

by Harry S .  Jordan and Ralph E .  Black 

was included w i t h  t h e  r e p o r t  t o  J. B .  Weldon 

dated Nov. 2 4 ,  1969. 

Copy was 2x removed from t h i s  f i l e  f o r  Dean Meyer 

t o  give t o  Wendell H X I ~ H H  H o l m e s  of t h e  U S  AEC 

ALO in spec t ion  team on O c t .  6 ,  1970. 

EHidy . 



-2- 

i 

A t  a r ecen t  meeting 

a s  now desi&nea ve r sus  a 

con t inu i ty  of o p e r a t i o n s  

the a i r  nandl ing  s y s t e m  

wi th  t h e  o p e r a t i n g  groups r ega rd ing  c o n s t r u c t i o n  

major new des ign  concept ,  i t  w a s  broughtout  t h a t  

was of  major concern t o  USL.  Present  des ign  a l l a r e  
I 

now i n  e x i s t e n c e  t o  con t inue  ope ra t ing  w h i l e  t h e  

new sys:ems are  be ing  cons t ruc ted . '  L i t t l e ,  i f  any, downtime would b e  i n -  

volved t o  p u i  t h e  new s y s t e m  i n t o  o p e r a t i o n  and subsequent ly  t o  demolish 

the  o l d  sys iens .  however, i f  t h e  p r e s e n t l y  designed systems a re  c o n s t r u c t e d  

and tne o ld  s y s t e m s  demolished, then  ou r  p r e s e n t  op t ion ;  i.e., cont inued  

o p e r a t i o n  of  boEh systems u n t i l  t h e  new systems are operable ,  would b e  l o s t .  

To accomodate  new des ign  concepts  a t  a l a t e r  d a t e  would then  e n t a i l  un- 

acce7 tab le  shutdown t i m e .  We t h e r e f o r e  w i l l  t a k e  t h e  necessary  a c t i o n  t o  

see t h a t  c o n s t r u c t i o n  of t h e  a i r  hanill ing systems proceeds on ly  t o  t h e - p o i n t  

which w i l l  i n s u r e  f u t u r e  c o n t i n u i t y  o f  o p e r a t i o n s  should f u t u r e  r edes ign  be 

requi red .  We are i n  t h e  p rocess  o f  e v a l u a t i n g  what impact t h i s  course  of 

a c t i o n  w i l l  have on t n e  c o s t  and schedule  o f  t h e  DP R e h a b i l i t a t i o n  p ro jec t .  

Wnen t h i s  in format ion  i s  developed, we w i l l  forward i t  t o  you. 
\ 

I f  you would l i k e  f u r t h e r  d i s c u s s i o n  on t h i s  matter, p l e a s e  fee l  free 

t o  ca l l  US. 

LPR 

cc: 5-i 
E- 3 
cxl-ao 
CXB- 11 
EKG-2 
F i l e  , 

Y&R (2 )  
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OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader ,  H-1 DATE: October 27, 1969 

FROM : Robert N .  Mitchell, H-5 

SUBJECT: COMPARISON O F  EFFICIEXCIES O F  AIR FILTERS FOR USE AT DP WEST 

SYMBOL : H-5 

EFFICIEiVCIES 

. 3 u D O P  NBS AFI 
Type T e s t  Atmos. Tes t  

HEPA 99.97 1 ooqlo 10070 Bldg. 146 

Aerosolve 95 

Aerosolve 85 

75-85 9 0 - 9 5  10070 ' Rehab. Room Air  

50-60 80-85 10070 Rehab. Supply Air  
Exhaust 

American Air F i l t e r  = loyo+ 8 - 18::::: 92  Bldg. 12 
P L  24 10 ply Air Mat 

American A i r  F i l t e r  x 1 yo:: 7-17*:: 84 H-1 fo r  Room Exh. 
Type G Air Mat 1/16'' 

<:Tested using H-5 DOP Respi ra tor  F i l t e r  T e s t e r .  

+::Approximation f r o m  DOP and AFI T e s t s .  

R. K. Mitchell 
Engineering Section Leader  
Industrial  Hygiene Group 

m c  s 

Encl.  



H. Jack B i  

Rev/iewed/Lab 
Pubiiciy Releasabie 

Since  t h e  roon a i r  exhaust systein a t  DP S i t e  i s  c u r r e n t l y  be ing  changzd, 
w e  be l ia : s  t h a t  a r ev ieu  of proposed filter media i s  i n  ordsr. The 
r ecen t  f i r e  a t  otir R(jcky F l a t s  ? l a n t ,  and i n f o n a t i o n  developed by t h z  
subsequent  i n v e s t i g a t i o n ,  FoirLts o u t  many p o t e n t i a l  s a f e t y  problegs . 
One a rea  that: T.E a r e  looking i n t o  i s  t h a t  of roc3  a i r  exhaust  f i l t e r s  
for m n j o r  p l s ton iun  process ing  p l a n t s .  

Our c u r r s n t  
processling p l an t  r zqu i r e s  two s t a g e s  of f I l t r a t i o n .  The f i r s t  s t a g e  
may be a roughing f i l tsr ,  an6 t h e  second s t a g e  shoeid  be a k i z h  e f f i -  
c i ency  p a r t i c u l a t e  z i r  (lfiE'A) f i l t e r .  I.!e understand t h a t  t h e  r.ew syste..il 
a t  DP S i t e  does not  meet t hese  c r i t e r i a .  ThsreEor2, w e  ~ m u l d  1ik.s t o  
o b t a i n  f i l r t he r  i n f o r z a t i o n  or-. t h e  new DE' S i t e  Toon a i r  f i l t e r  s y s t m  t o  
i n c l u d e  t h e  follo.wii;g: 

.. ~ Eg ccncept of i-om exhaust  a i r  f i l t r a t i o n  f o r  a n z j c r  pli?.tozi:-la L--. 

1. A s a f e t y  analysis, comparing t h e  proposed Aerosol-J 95 f i l t e r s  x i t h  
t h e  above , -s tage s y s t s n  i h i c h  w i l l  show 

a .  t h e  a n t i c i p t z d  s t a c k  d ischerges  of  r a d i o a c t i v 2  m a t s r i a l ,  

b. the nax izux  creclible n c c i d r n t ,  a n d  

c. what perscnnel  e:<posures o r  cont-eminat ion levels could  resu1.t 
from t:he FICA. 

2. A c o s t  cornFarisor: betwsen the '  two s y s t e m .  

3 .  P r o g r a z m t i c  s t a t a s  05 t he  ZEV ~ e r o s o ~ v  95 s y s t m  and P F ~ C C ~ S  on the 
r e h a b i l i t a t i o n  j o b  i f  a change is r eqc i r ed .  

- cc: T. L. Ashton,  LEX Div., AZO 



Engineering Deparrment 

R W M  AIR EXi-iAUST SYSTEM, FGXABILITATION OF PLUTONIUM PROCESSING SITE, EC-476 
1 

EKG - 

1 

Re::, Neno Huff t o  Xeinig dated October 22, 1969 

Please  Consider t h i s  an in t e r im  s t a t u s  report: on a c t i o n s  being taken t o  

respond t o  your referenced memorandum. LASL Engineering Department toge ther  

wi th  t h e  C>B .Division opera t ing  groups and H Div is ion  personnel are i n  t h e  

process  or' eva1ua:ing a l l  a spec t s  of t he  questioirs r a i s e d  by your memorandum. 

A s  you a r e  aware, i t  w i l l  t ake  some time t o  develop the  information 

. and t o  make subs tan t ive  responses  t o  your reques t .  

more d i f f i c u l t  t o  eva lua te  i s  the  f a c t  t h a t  another  combined LASL OSD/ALO 

team has  r e c e n t l y  completed a F i r e  P r o t e c t i o n  Survey of t h i s  same f a c i l i t y .  

A d r a f t  o f  t he  r e p o r t  prepared by O S D / A L O  has  been rece ived  by LASL wi th in  

Making the  problems even 

. t h e  l a s t  few days and c o m e n t s  a r e  now being prepared. As is quite evident  

both from your memorandum and from t h e  F i r e  P ro tec t ion  Report d r a f t ,  t he  

room a i r  exhaust: system and f i r e  s a f e t y  are i n e x t r i c a b l y  in te r twined  and 

t h e r e f o r e  a r e p l y  t o  one cannot be divorced from t he  o ther .  

A purpose of t h i s  memorandum i s  t o  suggest  t h a t  u n t i l  t h e  whole problem 
1 

of r a d i a t i o n  s a f e t y  &nd f i r e  p r o t e c t i o n  at: DP S i t e  is resolved,  c e r t a i n  

a c t i o n s  should 5e i n i t i a t e d  regarding the cons t ruc t ion  a c t i v i t y  now i n  

I 

progre 68.  ' J  

4 
L" 



I. Gene re 1 

A l l  vorkrlen assigfied t o  this jc-s x s t  co-sl:i v i t h  t h e  p r w i s i o n s  of t h e  

f o l l m Z n g  Rediological  Safe ty  Procedure.  

11. Radiol-osi cal Safety Procediire for P o t e n t i s l l y  Cmtzz ina ted  Arr-as 

B. 
E E a s t  en2 o b t a i c  i! heal th  cleeracce s l i p  before s t a r t i c g  war?: ir! t h e  are8. 

All vor:-;rcen must report  da i ly  t , ~  the h e a l t h  physics  surveyor i n  Roo:: 5234, 
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J. F. Burhr-' 

Engineering, Cons t ruc t ion  2nd X a i n t e n m r e  Branch, LkA-0, 
(A copy V : ~ S  prev ious ly  h r n i s h e d  EO your >:r. 1-I i l ler) .  
memorzndun WES en i n t e r im  s c z t u s  r e p o r t  on z c t i o n s  being 
t akcc  to respond t o  your nezorcndua OE Cctober 20, 1969. 
You w i l l  no te  t h a t  2': the time, the operzting people f e l t  
t h a t  t he  present'  design o f  sys t ens  under the  R e h a b i l i t a t i o n  
Progran w u l d  a l l o w  the  air  haridling sys t en  now i n  e x i s t m c e  
t o  cont inue ope rz t ing  while the new syscens viere being con- 
s t ruc t ed .  L i t t l e ,  i f  .my, l o m t i n e  Fiould be invoIved t o  
put t h e  new systems inta o p e r z t i o n  2nd su5sequent ly  t o  remove 
t h e  o l d  sys t eas .  Zovever, i f  the  pr;esentLy designed sys t2a is  
were  corrstructed and t h o  o l d  sjlstens rezoved, i t  TJZS b e l i e v e d  
thzt t o  zccczaodate n2i-i des ign  concepss 2 2  a l a t e r  & r e  would 
t hen  e n t z i l  unzc tep tab le  shutdown ticz 

Th i s  

It has nov been determtned that i t  will be p o s s i b l e  t o  p u t  
the new s y s t c ~ s  i n  operz t ion ,  remove t h e  o l d  systems and 
modify the nev s y s t e n  to meet the new requirements  without  
e. mzjor hpac;:  on opera t ions .  Further study is  nee led  t o  
de t e rn ine  the  most  f e z s i b l e  vay t o  acccaplish the  r ev i s ions ,  
but  i t  appeers  that i t  will be possible, wi th  some r e l z t i v e l y  
minor r e - z r r m g e a e n t  of ducts  Gn the i n t e r i o r  of b u i l d i n g s  
Nos. 2 and 5, t o  u t i l i z e  only one of the  two exhzust sysl;ens 
i n  eech b u i l d i n g  v h i l e  modif icat ions are being  m d e  t o  t h e  
o t h e r  systen.  
but more ex tens ive  re-zrrangenent  of  i n t e r i o r  duc ts  w i l l  b e  
r e q u i r e d  t o  u t i l i z e  only one sys ten  while  the  o t h e r  i s  be ing  
modified. Bui lding 4 hzs only one e x k u s t  systecn and a s h u t  
down of ope ra t ions  will be r equ i r ed  t o  nodir'y the  sys ten .  

3 u i l d i n g  3 also hr,s two s e t s  of exhzust  s y s t e x s  

The R e h z b i l i t e t i o n  Progrm has progressed t o  t h e  e x t e n t  t h a t  
the new cor r i zo r  sar i r ice  brrilding and f i l t e r  p l enum 2re  
nezring complezion. The exhzust fms and Xerosolv 95 f i l t e r s  
have been de l ive red  t o  the j o b  s i t e .  Funds a r e  n o t  now avail- 
a b l e  t o  modify the  p r e s e n t  design o f  t h e  exb-zust s y s t e n s  t o  
provfde two-stzge f i l t r z t i o n  with s p r i n k l e r  p r o t e c t i o n  t o  a e e t  
K O ' s  currenc  concept 05 adeqrrate f i l c r a z i o n ,  

. .  . .  

. . . .  
I .  - 
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3s ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS. NEW MEXICO 87544 
. 

OFFICE MEMORANDUM 

ro : Joseph B .  Weldon, Group Leader,  ENG-2 DATE: Feb. 16,  19-70 

SUBJECT: MODIFICATION OF ROOM A I R  EXHAUST SYSTEM, DP SITE,  TA-21, LASL 

SYMBOL-: H-1 

I I n  my l e t t e r  t o  you of November 24, 1969, on t h e  above s u b j e c t ,  
p red ica t ions  w e r e  made r ega rd ing  t h e  exposure of personnel  
l oca t ed  a t  varying d i s t a n c e s  f r o m  D P  S i t e  for a mca. These 
e s t ima tes  w e r e  made on t h e  assumption t h a t  t h e  room a i r  would 
pass  through a s ing le - s t age  Aerosolve 95 f i l t e r .  The q u e s t i o n  
had been asked by t h e  AEC t o  compare t h e  r e s u l t s  w i th  a two-  
s t a g e  system us ing  a roughing f i l t e r  and a s i n g l e - s t a t e  HEPA 
f i l t e r .  Response was not  made t o  t h i s  ques t ion  s i n c e  t h e  type  
of . roughing  f i l t e r  was no t  def ined .  

It has now been asked what r educ t ion  would  be obtained from a 
system us ing  an Aerosolve 95 a s  a roughing f i l t e r  followed by 
an HEPA f i l t e r .  I n  s u c h  a system, t h e  reduct ion  would be 
approximately equiva len t  t o  t h e  e f f i c i e n c y  o f  t h e  HEPA w h i c h  i s  
gene ra l ly  considered t o  be 99.97% f o r  0.3 micron  p a r t i c l e s .  
This e f f i c i e n c y  i s  n o t  always a t t a i n e d  i n  a m u l t i - f i l t e r  
assembly, something i n  t h e  o r d e r  of 99+ be ing  common. 

Using t h e  99.97% e f f i c i e n c y  a l l  numbers i n  t h e  t a b l e  on page 5 
o f  Healy's  a n a l y s i s  will be reduced 99.9776, which f o r  c o n d i t i o n  
4 will reduce t h e  lung dose t o  0.05 r e m  and t h e  permanent body 
depos i t i on  t o  2.25 x lod6 u C i .  

D D w e  1 

Xc: W. Maraman, CMB-11 
H. SChUlte, H-5 
F i l e +  

r t .  .. 
# I  

(.- ",:. /I .:< -..., 
. .  

Dean D.  Meyer 



15 ALAMOS SCIENTIFIC LABORATOR) 
UNIVE7SITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO : Dean I). :-:eyer, Group Lea?er, E-1. DATE: DeceZ-ber 5 ,  1971 

A t  t h e  present  C t m e  ws a r e  r1xm:zg e i r  monitors Tor twes ty- fmr  hours 

i n  e l l  of Bx i ld i rg  150 and 3ooe 406. 
a ~ o w t s  of PLI-238 being hanj led  ii these z reas  ami also based 02 p a s t  ex- 

peri,enze. The reasor, ve 20 r o t  a i r  xoc i to r s  i n  o t h e r  areas no?.?, i s  a l s o  

based! on pas t  experLence. 

The rezso~? for t h i s  i s  because or' t h e  

R x 2 i n g  an a i r  zoni-cor tventy-fonr  hours inc reases  the !caintecznce. 

(This i s  very evident  from t h e  tu rnover  i n  A I b f - 3 ' ~  we iave in Building 150 

c o q a r e d  t o  o the r  a reas . )  

of af-ler 'no= and :reeker,d false alarm :?her. t7enty-four  hour s a q l i n g  i s  clone 

i n  a l l  room.  

Also, p z s t  experience has shorn a greater r,uzber 

A s  y o ~ i  know, t n i s  could involve a f?w d o l l a r s  i n  ecergency c a l l  out  O.T. 
Hovever, If we :irere t o  go t o  twecty-four h o ~  a i r  s a q l i n g  i n  a l l  areas we would 

need t h e  following a d d i t i o n a l  equipmert, : 

1. A t  least  15 p c q s  for t h e  15 A i F l - 3 ' ~  t h a t  :.:e have t h z t  we purchased 

without pumps t o  rm off t h e  p l a n t  a i r  s azp l ing  systen?. 

A t  least 10 Eore A D l - 3  a i r  szzgl ing  mi t s  (with p u z ~ s  ) . 2. 

We f:ocld.~zeed 5' of t h e  new AD4-3!s t o  r ep lace  the  2 E4C's nov i u  use t h a t  

do cot have p u q s  and a l s o  the  SAK-3. 

as spares  t o  csver  !;s Curing t h e  Litzes we have u n i t s  i n  f s r  r e c a i r  (some- 

t i z e s  t k i s  i s  two 0" t h r e e  weeks). 

Xe wocld need t h e '  5 add i t iona l  A I 3 i - 3 ' ~  
L .  



1. 

2. 

3. 

In cese or" evzcuation of a given RXX t h e  increase ~r decrease 

ii?; a i r  a c t i v i t y  c o ~ l d  b e  obsemed ontslde tke Roon et the 2-1 
OfTice. 

If :-ie decide t o  go t o  sazpling &L1 areas  dL;ri:ng r m - v o r k i q  hours 

a-zd a ceztrel- c m t r o l  Daiiel is also thought vorthwhile, i :*iOcld suggest that  

er, estikate ??OK t3e Mew Electrosics Divisior! :iould ?.e t h e  ~ a y  t o  go. To 

kaowleC:~,~ =- J such a Cer-tral S;rstez as t3is i s  z o t  avai lzble  conxercially and 

w m k l  'nave t o  be developed. 

I 60 not expec5 tha t  a Bon-r.iorki;lg hour Air S a ~ p l i i i g  Program would 

incresse the  preser;t personnel req i rement  a t  D.P. 

Section Leader, DP Si t e s  
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LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader,  H - 1  DATE: D e c .  2 0 ,  1 9 7 1  

- 
L-' 

SUBJECT: FSIDIATION SURVEY OF AREA X ~ R T H  OF DP 1 4 6  F.ID WEST OF DP 1 2  
FOR PROPOSED CONSTRUCTION 

SYMBOL : H - 1  

The s u b j e c t  survey was f i r s t  made wi th  an a lpha  a i r  pro- 
p o r t i o n a l  c o u n t e r  ( 6 0  c m 2 ) .  Readings w e r e  made w i t h  t h e  
d e t e c t o r  i n  c o n t a c t  w i th  t h e  ground a t  i n t e r v a l s  about 
t e n  fee t  a p a r t .  Ir, many cases t h e  ground surface was a l so  
d i s t u r b e d  a few m i l l i m e t e r s  b e f o r e  making a reading .  A11 
readings  w e r e  less than  50 counts/min. N o  m.eter i n d i c a t i o n s  
above t h e  z e r o  l e v e l  were observed.  

A second survey w a s  conducted w i t h  t h e  FIDLER survey 
ins t rument  on November 1 0 ,  1 9 7 1 .  T h i s  g r i d  p a t t e r n  survey  
was made w i t h  about 10-foot  s p a c i n g  between r e a d i n g s .  The 
survey was conducted us ing  s t a n d a r d  procedures  f o r  t h e  use  
of t h e  FIDLER system. The FIDLER d e t e c t o r  system a l lows  
obse rva t ion  of t h e  count ing  rate i n  coun t s  p e r  minute i n  
t h e  1 7  keV, 6 0  keV, and 185 keV energy  r e g i o n s .  The r e s u l t s  
w e r e  recorded  on t h e  a t t a c h e d  survey  s h e e t .  The FIDLER 
c a l i b r a t i o n  d i d  n o t  m a l l e  al lowance f o r  s o i l ,  e tc . ,  absorp- 
t i o n  and, t h e r e f o r e ,  allowance i n  t h e  a n a l y s i s  of t h e  data 
was n o t  made. A l s o ,  background coun t ing  ra tes  p r e v i o u s l y  
determined i n  t h e  Jemez Xountains w e r e  used. When t h e  gross 
c o m t i n g  rates f o r  each  energy  r e g i o n  w e r e  p l o t t e d  on t h e  
g r i d  p a t t e r n  and when s i m i l a r  p l o t s  o f  t h e  c a l c u l a t e d  
a c t i v i t y  p e r  u n i t  area are examined, areas of appa ren t ly  
h i g h e r  r a d i a t i o n  l e v e l s  were observed.  Although a p a t t e r n  
f o r  t h e  185 keV reg ion  appeared,  it i s  p o s s i b l e  t h a t  t h e  
h i g h e r  ins t rument  response was due t o  d i r e c t  "sh ine"  f r o m  
Bui ld ing  1 4 6  and t h e  v a u l t .  

Two s o i l  samples were taken  011 November 2 9 ,  1 9 7 1  i n  an 
a t tempt  t o  pkovide c a l i b r a t i o n  p o i n t s  f o r  
a t tempt  was made t o  t a k e  t h e  samples i n  a 
a n d . a  h igh  a r e a  (Eo. 73) a t  t h e  l o c a t i o n s  
sheet. SamFles were taken  a s  f i v e  2-inch 
i n  t h e  co rne r s  and c e n t e r  of a one square  
p lugs  were then  composited and a one-gram 

t h e  FIDLER. An 
low area (No. 1 4 )  
shown on t h e  survey  
diameter  p lugs  
m e t e r  a r e a .  The 
s anp le chemic a1 ly 



2 

analyzed by Group H-8 l e a c h i n g  p rocedures .  The r e s u l t s  are 
t abula ted!  below w i t h  t h e  o r i g i n a l  d a t a  s h e e t s  from H-8 
a t t a c h e d .  I t  shou ld  be n o t e d  t h a t  Sample N o .  7 3  w a s  t a k e n  
i n  an area where t h e  s o i l  had obv ious ly  been d i s t u r b e d .  

DP SOIL SAMPLE', pCi/g 

Sample Depth,  i n c h e s  
0 - 2  2 - 4  4 - 6  

No. No. 14 

2 3 spu 0 . 0 8 4  0 . 0 1 2  0 . 0 1 4  

23spu 9 . 4 8  0 . 2 7  0 . 0 4 7  
2 - 1 -  0 . 0 6 1  0 . 0 8 7  0 .083  

KO. 73 

236pu . 0 . 0 3 8  0 .008  0 . 0 4 0  

2 "pu 0 . 9 8  . O .  49 2 . 4 0  
2 4 1 h  0 . 1 9  0 . 1 4  0 . 0 4 3  

r 



TO . : 

FROM : 

SUBJECT: 

SYMaOL : 

DP D E F I C I E X I E S ,  CC~4ELJS'I'IBLES AXD EFFLUE?iT RELEASE 

D I R  

Your l e i c e r  of  Febriiary 24, 1971 state?,  t h a t  t h e  A - E  ::.or2 r e q u i r e d  
t o  izprove  c o n d i t i o a s  a t  DiJ S i t e  i s  p r e s e n t l y  being conzea2la ted  as 
p a r t  0: t hc  A-E s t u d i e s  no;+ being ar ranged  f o r  by A X .  isc s i n c e r e l y  
b e l i e v e  t h a t  i c  iiould be a o r e  exped i t iogs  to acconp l i sh  t h i s  icoyk i f  
i t  were no t  p a r t  of  t h c  g e n e r a l  A-2 s t t i d i e s  a n i  new s i t e  eva laac ion .  
In  c a r l i c r  discussio:: wich J h U ,  the g r e a t  iaporcance  of i r m e d i a t e i y  
c o r r e c t i n g  ;he n o s t  s e r i o u s  aspect si r i r e  h a z a r d  and e f f l u e n t  r e l e a s e  
d e f i c i e n c i e s  a t  DP v;as n a t u a l l y  recognized .  This  c o r r e c t i v e  a c i i o n  
must be  taken  r e g a r d l e s s  o f  l onge r  range  c o n s t r u c t i o n  Tians  f o r  37 
k;liicii, by t h e  way, probably would no t  p a v i d e  b e n e f i c i a i  u se  5 e f o r e  
f i v e  years  a t  t h e  ea r l i e s t .  

-. 

Tine ,  econonizs ,  and cont in i l izy  of r e s e a r c h  activities sie;.e i:ii?ortar,t 
f a c t o r s  cons idered  i a  ? r e p a r a t i o n  of my l e t t e r  o f  February 23 t o  
General Gil i c r  w.nerein i ad:vised nin of  F ~ Z ~ S  th:: e::gixeeri?.- 3 would 
be perforized by LASL and c h a t  c e r c a i n  o f  t h e  work would be 6or.e by Zia .  
Pcople i n  013, i l -Divis ion,  and ENG are  f u l l y  kno:iiecigea5le o f  ex i s t l r i g  
d e f i c i e n c i e s  and t h e  A X  requi rements  f o r  c o r r e c t i n g  zkex. Thus, 
s u b s t a n t i a l  t iae  and d o l i a r s  can 3e szved by ?roceeding wi th  t h e  ?ro-  
posed LXSI. de s ign  as o?posed t o  adding tiae and d o l l a r  p n a l t i e s  
a s s o c i a t e d  wich ob ta in ing  and educa i ing  new p r t i e s .  

I .  

For che x o s t  p a r t ,  renova: o f  corsbuscibles and i n s t a l l a t i o n  of  che 
new f i l t e r  s y s t e x  as pro?osed t o  Gtxera i  G i l l e r  will i n r i m r e l y  
i x t e r f a c e  with Gperati0r.s a t  DP.  
and x o n i t o r i n g  of  c o n s t r u c t i o n  work ? rocedcres  by U S L  i n  o r d e r  t o  
a s s u r e  abso lu te  c o n i r o l  d u ~ i n 2  t h e  ?e r iod  this work i s  7erfor;ned. 
Cer ta i r ,  c o n s t r u c t i o n  work can be ?erfor;ned by o u t s i b e  conszrucc ion  
c o n t r a c t o r s  and we xould. 7ropose t o  fol?ow t h i s  pach when t o  o u r  
advantage.  

This  \ s i l l  x c e s s i t a t e  pre?artiiiCin 

As S G O ~  as Finds are au tho r i zed ,  I would ap?recia:e your s t a f f  r ev iex -  
i n g  and aYpr0vir.g our  F r e l i T i n a r y  ? r o p s a i  axd r eques t  r'or d i r e c c i v e .  
Then we ca:i proceed with pronpt  correction of t h e s e  d e f i c i e n c i e s  as 
we promised 3:bM we woul8. 

c c :  H. C .  Donnelly 
R .  D .  Baker 
L .  G .  Hawkins 
L.  P.  Reinig 
D r .  G .  L .  Voe1z.c -__. . ~ 

E D - 5  
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OFFICE MEMORANDUM 

. TO : C. S. Huff, Chief DATE: February 24, 1971 
Engineering, Construct ion and Maintenance Branch 
W O  

FROM : L. P. Reinig 

SUBJECT: DRY BOX FACILITY 

Design has  been completed covering i n s t a l l a t i o n  of  group furn ished  
equipment f o r  t h e  new Dry Box F a c i l i t y  a t  TA-21, and t h e  drawings 
f o r  t h i s  work w i l l  be re iezsed  i n  the  nea r  fu ture .  S u f f i c i e n t  funds 
a r e  a v a i l a b l e  wi th in  t h e  LASL a l l o c a t i o n  f o r  t h i s  p r o j e c t  t o  cover  
both procurement and i n s t a l l a t i o n .  Th i s  i s  t h e  case  d e s p i t e  t h e  
f a c t  t h a t  t h e  r ap id  r ise i n  d r y  box equipment c o s t s  over t he  p a s t  
two years  and a more complex i n s t a l l a t i o n  than o r i g i n a l l y  envis ioned 
have caused both i tems t o  run sortlewhat h igher  than an t i c ipa t ed .  

However, the  removal and d i s p o s i t i o n  o f  contaminated equipment a t  
TA-35 a r e  c l e a r l y  s i g n i f i c a n t l y  more than  t h e  $6,500 c u r r e n t l y  budgeted. 
For t h i s  reason,  t h e  dec i s ion  has  been made t o  de fe r  t h i s  l a t t e r  work 
f o r  poss ib l e  f u t u r e  cons ide ra t ion  using o t h e r  -funds. Our c u r r e n t  ap- 
proximation of t h e  d o l l a r  magnitude of  t h e  work involved a t  TA-35 i s  
on the  order  o f  $50,000. The i n c r e a s e  can be  a t t r i b u t e d  t o  t h e  
following. 

1. At t h e  time of the  o r i g i n a l  estimate, t h e  f u l l  ex t en t  
of the s t ruc tu ra l  work involved i n  r e m v i n g  the  equip- 
ment from t h e  f a c i l i t y  had not  been completely i d e n t i -  
f ied .  The equipment c o n s i s t s  o f  d r y  box l i n e s ,  l a r g e  
d r y e r s  and ex tens ive  piping. These u n i t s  a r e  loca t ed  
i n  a basement area and, because of heavy contamination, 
m o s t  must be removed i n t a c t .  The p resen t  p lan  f o r  ac- 
complishing t h i s ,  without  t h e  p o s s i b i l i t y  of  a c c i d e n t a l l y  
contaminating o t h e r  bu i ld ing  a r e a s ,  i s  t o  excavate  bes ide  
t h e  bui ld ing ,  break through a basement w a l l ,  d isconnect  
and package l a r g e  u n i t s  of  equiprrent i n  p l ace ,  remove 
t h e  equipment using c ranes ,  and then  e f f e c t  the  r e p a i r s  
necessary to r e t u r n  t h e  s t r u c t u r e  e s s e n t i a l l y  t o  i t s  
previous condi t ion.  

2. Packaging and b u r i a l  of  tritium contaminated ma te r i a l  
has  become s i g n i f i c a n t l y  more complex s i n c e  t h e  p r o j e c t  
was o r i g i n a l l y  proposed. I n  order  t o  i n s u r e  aga ins t  
underground migrat ion o f  t r i t i u m  from bur ied  Contaminated 
ma te r i a l ,  the  Laboratory now r e q u i r e s  ex tens ive  packag- 
ing  of such ma te r i a l  followed by a s p h a l t  encaseiaeiit i n  



C.  S. Huff - 2- February 24, 1971 

spec i f ica l ly  designated p i t s .  
the past was merely to  o f f  load such r a t e r i a l s  i n t o  
general burial p i t s  and to backf i l l  as required to pro- 
vide adequate earth covering. 

The method followed i n  

PHM: l u  

cc:  E. A. Bacon 
J .  R, Lilientha 

P. H. McConnell 
J .  B. Weldon 
ENG 

D. Do Meyer 7 

M&R (2) 

U 



. .  . . 

t h e  exce2t im of 3 u i l 6 i n g  150 and.146 were Zes igne6  a26 hilt 

ir! 1944-45. To m y  knoxledce, t h i s  was t h e  f i r s t  u n i t  t o  be 
b,.' 7 J- for  the  s p e c i f i c  FJr2ose of process inq  p l ~ t ~ n i ~ ~ ~ .  At 

t h e  tire, very l i t t l e  was known of t h e  2roblerns of a i r b o r x  

r a d i o a c t i v i t y  f ron  such an o2era t ion .  The des iqze r s  i n s t a l l e d  
tke 3est a i r  c l ean ing  system know2 t o  thex  for  t h e  roc% a i r .  

It cons is ted  of a b a r k  of Aiiericar! A i r  F i l te rs ,  PL-24, 1C-ply 



F Z O ~ D S ~ ?  cystern u ~ t i l  t3e new pro2osals could be eva luz ted .  It 
now seeas t h a t  i t  w i l l  be  s e v e r a l  y e a r s - b e f o r e  a new s y s t e n  i s  

instzl lec ' ; .  
~ u r i r q  t h e  waiting perio2, we have the following s i t iLEt ion :  

We a r e  operating a p l u t o n i u n  facility w i t h  r o o m  v~ztilaticn 
a i r  filters which a r e  rated a t  20% efficieccy afid t h e  s t a c k  
e f f l u e n t  concent ra t ion  i s  apTroxi>.ately one-half of t h z t  f o r  
occnpational exposure (1.3 x 10 ~.ci/cc) . v.kile otlr environ- 
me.-,',=ll san:linq 2roqrzx in2lca"ie.s L h a t  w e  a r e  we l l  Se lm-  t:ie 

conc2nt rz t ion  f o r  ?ub:ic, 5 x 10-14 uci/cc in t h e  tow72 s i t e ,  

2ue to t h e  Large azount of air beinq discharqed, ,159,003 c%, 

-12  
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'S ALAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF C A L I F O R N I A  

L O B  ALAMOS. N E W  MMICO 87504 

OFFICE MEMORANDUM 
TO : LaMar J. Johnson, Group H-1 DATE: January 18, 1971 

,+ ,\ 
mv--.-- *Tu' ,* \ J  

During May 1970, a special air sampling program was initiated to determine 
(4 

irable'! fraction, and particle size characterist ics of airborne plutonium 238 in c 
four D P  West areas .  
were operated in Rooms 605, 606, 607 and 406 immediately adjacent to a gross  milli- 
pore filter sampler. 
Monday morning to Friday afternoon. 
were alpha counted by H-1 at D P  West (37% counting efficiency). 
were washed by H-5, and the washing filtered through a millipore filter, which was 
then alpha counted by H-1. 
glove changes, bagout procedures, et cetera ,  in these same rooms. These special 
samples were collected on millipore f i l ters ,  with sampling times on the order  of 
30 min/sample. 

Two-stage a i r  samplers  (cyclone followed by millipore fi l ter)  

These samplers were operated at  a flow ra te  of 10 lpm, f r o m  
All f i l ter  samples ("respirable" and gross)  

Cyclone samples 

Special a i r  samples also were obtained during some 

Personnel (lapel) samples a lso were obtained. 

This memorandum summarizes all data through November 20, 1970, a t  
which time: a) 87 two-stage (cyclone-filter) and adjacent gross samples, b) 6 8  
special samples, and c) 13 personnel samples had been collected and alpha counted. 
These results a r e  reasonably consistent with preliminary data summarized in our 
previous memorandum dated August 5, 1970. It would appear that general trends 
have been defined, and consideration should be directed towards routine and/or long 
te rm sampling procedures indicated by these data. 

The "respirable" fraction of airborne plutonium 238 was calculated, based 
on alpha activity collected by the cyclone and the second stage filter. Tabulated 
below is  a summary showing the number of samples falling within four different 
"respirable" fraction intervals. Since some samples had extremely poor count 
statistics, the.last column excludes those samples where both the cyclone and - 

&.'f --.'-57 second stage filter contained< 10 d/m. >! ,(. GIfq t; ;:.; ,... ._X v ,  
I 

c- I 

Number of 
Fraction Samples (Excludes samples w/poor count statistics) 

0 - 0.24 7 

0.25 - 0.49 14 

4 

3 

0.50 - 0.74 23 7 

0.75 - 1.00 43 30 - 
87 c 44 
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~ 0 : L a M a r  J. Johnson, Group H-1 -2 DATE: January 18, 1971 \ 

AIR SAMPLING - PLUTONIUM 238 

These preliminary data indicate that airborne plutonium 238'in these a reas  has 
a "respirable" fraction considerably in excess of that assumed by the ICRP in setting 
MPC levels. 
"respirable, I' suggesting that the LASL Pu guideline of'4 d/min-m3. should be r e  - 
considered. 
to and is retained in the lung, and half of this (12%) undergoes long-term lung reten- 
tion. If the entire plutonium aerosol is "respirable," twice that amount (25%) of the 
airborne insoluble material  undergoes long-term lung retention. This does not con- 
sider the complications due to different MPC's for soluble and insoluble materials,  
although this might minimize (or eliminate) the potential problem. 

These data show 75 to 100% of the airborneplutonium 238 generally is 

ICRP calculations assume 25% of airborne insolu3- e material  penetrates r/ - --_ 

Ln addition to the determination of "respirable" fraction, the adjacent a i r  sam- 
ples provide an insight into how well a single air sample, o r  average of several  room 
samples, estimates the potential inhalation hazard to the individual worker. 
alpha activity on the gross filter sampler was compared to the sum of alpha activity 
on the cyclone and second stage ("respirable") filter. If alpha activity is well dis - 
persed, and carr ied by many individual particles, these values should be "reason- 
ably" close to each other. 
samples , within specified limits. 

The 

Tabulated below is the frequency of the ratio of adjacent 

Cvclone Ais  2nd Staee Fi l ter  
Gross Fi l ter  

0.1 - 0.5 

0.5 - 1.5 

1.5 -10. 

Frequency 
iY % 

21 24. 

24 28. 

33 38 

9 10 

C 87 100. 
\;- 

~~ ~ ~ ~~ ~~ 

Only 28% of the time do two adjacent samplers agree within 550%. A detailed 

The fact that a majority of these samples show gross filter 
examination of these data show no consistent pattern which might result from an a i r -  
flow calibration e r ror .  
count less  than cyclone plus second stage fi l ter ,  indicates that cyclone washing pro-  
cedures a re  adequate. 

These results suggest that alpha activity is due to a relatively small  number of 
plutonium particles. 
bear little relation to the potential inhalation hazard to the individual worker. 

If this i s  the case,  activity collected by a room sampler may 
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UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

DATE: January 18, 1971 3 TO: LaMar J. Johnson, Group H - 1 - -  
AIR SAMPLING - PLUTONIUM 238 

Because of the short sampling time, most of the special a i r  samples provided 
little information. Some particle size data, based on NTA analysis, were developed 
and will be detailed in the following discussion. Because of their low sampling flow 
rate (1 .0  Iprn), the personnel samplers did not colleet quantities of plutonium use€ul 
for  counting o r  for NTA size analysis. 
rate,  10 d/m-.on a week-long sample will exceed the current LASL guide.B~d~l~'s' 'as 

It should be noted that at  the 1.0 lpm f?ow,,)\ 
j.'t J 

To further evaluate the hypothesis that a limited number of plutonium particles 
were present, and also estimate particle size, quarters of 20 millipore fi l ters show- 
ing > 100 d / m  alpha activity were exposed to nuclear track alpha f i l m  (NTA). Plu- 
tonium particles collected on the surface of the millipore filter were transferred to 
NTA film by wetting the f i l m  in water and pressing the millipore fi l ter  agaimt the 
tacky gelatin f i l m  emulsion. The millipore fi l ter  was peeled from the film surface 
after blotting excess water from the f i l m  and millipore filter. Approximately 85 to 
90% of the material collected on the surface of the millipore filter is transferred to 
the f i l m  emulsion by this technique. Twenty-four hour exposure of the aerosol to 
the f i l m  was used to record alpha activity f rom the decay of plutonium aerosols. 
After development of the f i l m ,  frequency and location of plutonium aerosols were 
defined by scanning the exposed film a rea  under a low power light microscope. 
The presence of plutonium 238 particles a s  small  as 0.03 pm (4 track s tar)  is pos- 
sible with a 24-hour exposure. The table below relates NTA track -particle size 

1. I. _. .. -- 5 '. and alpha activity for a 24-hour exposure. _- 

Number of Tracks Part ic le  Diameter (um) d /m 

4 
8 

32 
128 
256 
5 12 

1024 
2048 
4086 

- 0.03 - 

0.04 
.O. 06 
0.10 
0 .12  
0. 15 
0.19 
0.24 
0.31 

< 0.01 
0.01 
0.05 
0.19 
0.37 
0.74 
1.5 
3.0 
6 . 0  

KTA analysis of these millipore filter samples c-onfirmed the presence of a 
limited number of plutonium particles on each sample. 

NTA data, based on 24-hour exposures, showed that 7070 of the plutonium aero-  
sols were > O .  1 FIX (e.g.  > 100 tracks!star). Other quarters of the same millipore 
fi l ters used to make the 24-hour exposures were exposed to NTA fi lms for 7 and 
30 days. The presence of plutonium 238 aerosols > 0.01 y m  (4 s ta rs )  can be de- 
tected with a 30-day exposure. To further evaluate the mass  of plutonium found on 
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UNIVERSITY OF CALIFORNIA 
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TO: L a M a r  J .  Johnson, Group H-1 4, DATE: January 18, 1971 

AIR SAMPLING - PLUTONIULM 238 

the exposed NTA films, a second exposure of these films to another NTA film was 
made. 
previously exposed and developed f i l m .  
were made on selected films by this method. 

The second film was positioned in contact under light p re s su re ,  with the 
New exposures of 1, 10, 100 and 10,000 min 

With the short-t ime exposure technique, i t  was possible to estimate the mass of 
plutonium 238 aerosols as large as 1.4 gm (= 250 t racks w / l  min exposure). 
data f rom these various exposures showed that the size distribution of plutonium 238 
aerosols  ranged f rom 0.016 to M 2.0 ym. 

The 

In addition to the fact that 95% of the aerosols  were < 1.0 pm, two significantly 
different size distributions were  evident between the general  room air samples and 
the special  samples collected during glove changes, bagout, e t  ce t e ra ,  operations. 
Figures  1 and 2 show typical s ize  distribution of plutonium 238 aerosols  collected 
by these two sampling systems. 
i k -<: - The gross  or  cyclone backup f i l t e rs  a r e  similar and indicate a s ize  range f rom 

as special  samples ranged f rom 0.015 to > 1.5 p m  wita a geometric mean of 0 .4  p m  
and a 3 of x 1.9. 
modal ra ther  than log-normal. 
tions a r e  truncated, 

,,' ' , [,' .' 
a \: v 0.05 to 1. pm. The median s ize  is 0.16 p m ,  with a 0 of 2.8. Aerosols collected 

The size distribution for  the special  samples appears  to be bi- 

with no extremely large (> 2 ~gn) o r  small (2 0: O$;lm) pluto- 

g NTA analysis c lear ly  shows that any s ize  distribu- 

/ , -.:+' < ;.c c. 
nium particles.  $ ;) 

The absence of large particles may  relate  to the problem of sampling relatively 
A 2 p m  plutonium particle has  an aerodynamic diameter of = 7 pm,  large particles.  

and a settling velocity of 3.6 inches/min. 

These resul ts ,  showing "respirable" fractions f rom 0.75 to 1 .00  and plutonium 
aerosol  s ize  f rom 0.2 to 1.0 p m, a r e  a l so  consistent with previous plutonium 239 
sampling studies reported by F e r r a n  and Hyatt. 

Examination of our NTA exposures showed that plutonium was not attached to v 
l a rge r  iner t  particles.  

Potentizl problems in sampling for  point source re leases  also has been d is -  
cussed in a November 4, 1970 memorandum to H. F. Schulte (Potential  E r r o r s  in  
Ai r  Sa.m?ling for 238Pu). 
simplified, and a r e  open to valid c r i t i c i sm,  they do point out possible e r r o r s  in 
accurately assessing inhalation hazard.  
cation present  when sampling for  a limited number of par t ic les  of high specific 
activity . 

While the proposed models therein outlined may be over -  

This analysis did not include the compli- 



TO: LaMar J. Johnson, Group H -  

L ALAMOS SCIENTIFIC LABORATORY 

LO9 ALAMOS. N E W  MEXICO 
' UNIVERSITY OF CALIFORNIA 

DATE: January 18, 1971 

AIR SAMPLIXG - PLUTONIUM 238 

It would seem worthwhile for  the several  concerned people in Groups H-1 and 
H-5 to discuss the implications of: a) large "respirable" fractions, b) limited 
number of particles , and c) modeling calculations. These data, and theoretical 
calculations, should be related to: 1) the existing DP W e s t  air sampling program, 
2)  modifications to this sampling program, 3) need for more sophisticated model- 
ing calculations , and 4) experimental verification of modeling assumptions. 

CP 

Attachments: Figs. 1 & 2 

Aerosol Studie 
Industrial 

Wil l iam D. MOSS, Ass'st .  Section Ldr 
Bioanal. & Chemistry Section 
Industrial Hygiene Group 

cc: H. J. Ettinger, w/attachments 
I I  W . D .  MOSS, 

W. F. Romero, DP, H-1, w/attachments 
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v i c i n i t y  Vi 2 S L L O  as a b a s i s  

~ h e s e  datz ware i n  the form of frequencies of +;in2 s s e e ~ s  in 
five ~ i l e  per hour  grou?s broker? into an e i g h t  poLnt ' v i i ~ - ' z  r3se 

for  t h e  hours of midn igh t ,  0300, 0 6 0 0 ,  09C0, 1 2 0 0 ,  1500, 1 E . 2 3 -  

Infornzi t io? on the frequency of inversions or o t k r  5 c x : l ~ z v  - 
c lasszs  is n o t  ava i lab le  ?or t h i s  area.  The wind d i rec t iozs  

. - .  
- 

. - .  - .  
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r e l a t i v e l y  s h o r t  h a l f - l i f e  of t h e  ra2ioact ive r n a t n r i a l s  ~ e 2 n 5  

t h z t  ths n z j o r  i n t e r e s t  i s  i n  th”:2 r e l a t i v e l y  close r a n 5 2 ,  so  

t h a k  t h e  use  of these data s h c x i d  be adequate. i o r  the es t i r z t e .  
The wind spee2.s are a l s o  of ipsortance sinci t h s  Z i l ~ z i o :  

c 

1 

f o r  C!!ecz?y depends upon t h i s  speed. I n  o r d e r  t o  d s r i v s  f req-~ezcy 

-- t h e  iv-ind speed d i s t r i b u t i o n  v a r i e s  w i th  d i r e c t i o n .  For t h i s  
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t h e  b u i l d i n g  is ve ry  larcje. Eve2 h e r e ,  t h e  c l i sccss ion  02 

pages 3 6 4 - 3 6 5  on p e n e t r z t i o n  i n t o  buildings i n d i c z t e s  =,?at i t  

i s  d i f f i c u l t  t o  charzgz the i r ? t e g r a l  C,ose i n  t h e  ~ ~ u r l c r : ~  L;~;-ss 

a d e l i h e r a t e  a t te rc2 t  is zzds t o  c l s z ? ~ ,  t h z  a i r .  
The r a d i o a c t i v s  . T . T I S - L L ~ T ~ S ~ S  i n  L 1  air ir? the s t z &  \;ill 

* . _ I .  

L serve as  s, l o c a l i z e d  r a d i a t i o n  sou rcz .  T h s  s t a c k  Is Ei.7;S re?? 

i n  diai ie ter  w i t h  a wall. thickness of 5/15 i n .  T c  estisatt 
> -  

- t h i s  . c o n t r i b u t i o n ,  t h e  stack vas -zipproxFrwhd as a l i z e  s o e r c s  

s h i e l d e d  by a 5 / 1 6  in. s l a b  source  and 19-2 radizt ior i  dss2 rz:tss 

a t  several d i s t a n c e s  z i t  qro&S level f r o 3  t h 2  bzse a p r o x i z ~ z t ~ d  
u s i r . g .  t h e  . .  - equa t ions  acd i n t e . s r a l s  irox Etber inc j tcn  . 
indicated. '&out  1 6 0  r.red/h a t  4 m, 50 n-zzi/h at 10 3.3 -.l-aE,,-'i? 
at 2.0 m and lO.nrad/h a-L 43 m. It mzy be r .oted.th2.k tzis 
estimate- does ' n o t  i n c l c d e  scat tsr  n o r  do. t h e  c l o s e - i n -  iso<.=;ss 

This 5 
.~ 

of 

The l a S o r a t o r y  has  a Of sites 

t h e  s t a c k  whe rs r a d i a t i o n  Of 
are b e i n g  p e r f o m e d .  It was of  irrterest t o  tali2 a 5zi.22 lock 

at t h e  r a d i a t i o n  l e v s l s  \hi& could occuz as  t h e  I-ii-nd &?'lzces 

d i r e c t i o n  and brings t h e  i ns tan taneous p1uz.s t o  t'.lzse l o z a t i c - s .  
F i g u r e  9 p r e s e n t s  t h e  r e s u l t s  of ca l cu la t ions  aide *:or s, ~ ~ . L Z S -  

2 

. .  

p e r h a p s ,  ar! 

t hese .  T h e  

hour, al tiiozy!; d i  f f'c c c n  t 

0: s c vc r ~ 7 -  1 
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about 5 3 %  lower- enersies degr.zi&i! by scz t te r .  If ~ G S  co?-sic?l-r 

t h e  natural garra;. backgrcund to be on the orde r  cf 1 O c )  z-?/yr, 
this c o y m e n t  woul2 be on the order  of 0.01 rn?/h. 1 '?lls ,  at r 

3 C O O  m , t h ? e  p l u m s  would & o u t  doubls t h i s  b z c k g r o x d  i n  t k z  

d a y t i x s  and would increase it by a faceor o f ,  peri?aps, s s v ~ z  

These  c a l c u l a t i c n s  were peTfsxr22 u s i n g  air zbsor- t icn 

effects  w i t h  s t m d a r d  c o n d i t i o n s  05 te:?erature azd ? r e s s z r =  - 
A t  ar, e l e v a t i o n  of 7000 feet, t h e  a i r  d e n s i t y  is only 23out 

78% of t h a t  a t  sea level. Correction .\;as n o t  m&z i n  this cas2 
becailse of t h e  u n c z r t a i n t i e s  i n  eiiiission rate, duraEioz or' 
various s t s S i l i t i e s ,  wind speeds zt hsig'nt OX releas? 2nd r 

-_ r poss ib l e  effe.cts GLC terrain. An e s t i n a t e  or t h i s  effect :-;..i2s 

made fo r  an infinite plane sourc2 a t  .= distz_n.ce of 9 9  2 

i n  cl ud i c  g a t e r n  for s c a t  te  r - at 





Project Directive No. EC-503 
A p r i l  21, 1972 

1. 71-2a ( 8 )  Correct Substan2ard Exhagst m d  Ventiletion Systems, 
Chefistry &zCi W t a l l u r g j  Research Faci l i ty .  

2. General Description 

In general, ad5itionc.l vent i la t ion ca3acity w i l l  be provided and fi l trz- 
t i o n  of rediosctive pr:iculate matter ir, t he  lzboratory exharrst systems 
w i l l  5e i q r o v e d  t o  assure t h a t  air  Gsclnarged t o  the  emiroment  will 
be well belox tolerzace levels  prescribed by JXC h e d t h  stmclards. 
hpovements k i l l  be a e s i g e d  t o  yxn5de botn adequate f i l t r a t i c n  S u i n g  
all nomal  operating conditions and 0pti.m.l. protection t o  the  sys tem 
theinselves ckring conditions xhich ~ g h t  GCCW as the  r e su l t  of a f i r e  
within the Suilding. 

The increased vent i la t ion c q a c i t i e s  recuired t o  xaintein adequzte chemi- 
c a l  ~ f w x  hood face veloci t ies  w i l l  be achieved 3y using exis t ing sugply 
fms, re@.aceolsnt drilre asscziblies ad. lzrger e l e c t r i c  Eotors. A t o t z l  
of six new sup>ly fm. drive assem5lies xi11 be h s t a l l e d  and each xi11 
be driven by a new 50 E:P e l e c t r i c  rcotor re?lacing the 2% ZP 'mtors  nox 
in use. Existing heaticg co i l s  hzve Geqcate ca?acity aad w i l l  be reused. 

F i l t r e t ion  of e x l a s t  air  -will be Lxqroved by rexoving the  exis t ing f i l t e r  
systems (Aerosolve 95's) frcn the = a b  exhmst dw%s a-d L x t a l l i n g  double 
banks i n  se r ies  02 hi& ef'ficiescy Fart iculate  air (IiZFA) f i l t e r s .  
is availgtde in the f i l t e r  towers, but f i l t e r  2lenuxs w i l l  have t o  be 
replaced t o  accmmscizte 7;ke Leu iastalla-lions. %io Ciouble f i l t e r  S311;cs 
wil l 'be  in s t a l l ed  i n  each of the three wings with s ix ty  T i l t e r s  ia each 
bwk. Single ? .PA f i l t e r  banks w i i l  he  provided on t h e  zuxi1ia-y ssace 
exhaust systems ( 2  s e r  hiqg). 
roof. Each system will require 15 f i lh rs .  

Sgace 

Space i s  av2iMDle on t h e  f i l t e r  tower 

Fire  control and ccntairment vi11 be accozglished 5y adding motor-operated 
louvers t o  the inlet; ciclcts serving botn %he lzboratory .rentilztior? systecs 
and t5e auxt l iaqi  s>;ar'e vent i la t ion sys-Le-.s where required. 
ducts are presently f i t t e d  with a wazer uaEh-&om system which w i l l  Se 
u t i l i zed  for beak rezmvd in case o f  f i r e  3y Z a r d l e l h g  the  exis t ing 
control sgstem wi%h emtrols actuated by ten?erzture sensors i n  the aucts. 

Tie e:dxsst 

The HEPA f i l t e r  b a k s  will 3 e  proteci;ed by sprir-jkler systems. 
t i o n s  t o  the e x k u s t  system rocl';-ire the  re>lscennnt Oi' four exis t ing 
42,900 c5i  e x h u t  fms :-iith follr new fax, ezch of 60,009 21% c z p c i t y ,  
a d  each driven by a ne:q 200 HP twc-speed e l e c t r i c  xotor. - 

&!difj.cz- 

. 

. 

KO aew f a l l o ~ t  she l te r  space w i l l  be povided.  
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3. Analysis of Safety end Pollution AsFects 

a.(l) Accoxplisrment of the  prooesed project w i l l  not create  any 
new s t r u c t w e s  or chaqge the nzture of t he  work czrr ied cn within 
the f a c i l i t y .  Ccnseqcentpj, no new hazargs will be introdxed.  

The most serious incident vould result f r c m  f a i lu re  or p a r t i a l  
f a i lu re  of t h e  vent i le t icn systen. 
s a l  of airf1o.d wofid gemit  redicective material  i n  o2en front 
hoods t o  difi2se in to  the  room 

In t h i s  event a loss o r  rever- 

Due t o  the  l h i t e d  a x m n t  of flmxable materials a d  solvents used, 
the  le rges t  postuls2ed f i r e  or  exglosion i n  aay xorking area will 
be l imited t o  the order of 10,COO BTU. 

A l l  a c t i v i t i e s  inmlving f iss ionable  z a t e r i a l s  a re  reviewed periodi- 
cal ly  &id controlled a ih io is t rz t ive ly .  The anount of r'issionable 
msterial  in my gar t icu lar  area i s  l L z t e d ,  so no c r i t i c d i t y  
problem ex i s t s  . 
The f a c i l i t y  i s  an es i s t i ag  s t ruc tc re  cannot 'De Eodir'ied urder 
this project t o  withstand hazards of na3ure sucn a s  tornado &nd 
seismic activifvy. 

a.(2) 
of radioactiyie cofizanint=tion within tne  f a c i l i t y .  Tne mxinU?l 
amcunt of radioactive Ezter ia l  reieesed within a rcom xould De 
l imited t o  a s a  f ract ion of e gra3. 

A f i r e  or  emlosion of Postulated nzgnitudz c o d d  be reasonzkdy 
contained end carnot 5reach the groposed filter system because of 
the long ex lamt  pazh Setween the  working meas  and the  f i l t e r  
banks. 

Conseqpences of the iccidents cited above would be s p e a d  

\ 

a. (3)  
f i l t e r s  which meer, &E m d  EnCerwriter!s c r i t e r i a  hirfing Tire 
r e t a r d m t  f r z e s  zr,d sealmt with segarzkors of ncnco&ustible 
as3estos. Tine filter installation -will os desigzed to pernit 
thorough inspection aod in-piace t e s t i s 5  of fi1-rLe1-s. 
banks w i l l  be protected by f i r e  s$riWers. 

beasures p o p s e d  f o r  Eininizing r i sks  include use of m2.q 

--- m ? A  f i l t e r  

b.( l )  
enviroraent. 
indus t r io l  waste system which t e x n ~ - z t e s  a t  the La5oratoq's 
Contaminzted Lic_l;id Xaste Trezutient Plant. 

Potent ia l  pllcta??-cs irlclude wztermrne discharges of al3ha active 
m t e r i a l s  2nd dissolving cilenicos,  s r i n c i p l l g  p r c h l c r i c  acid. 
Curing r.c-rr2a.l ogora t im the scurce ol t i i e  poI2x:aits w i l l .  be eir 
scnb5ers. W i n g  m j o r  maintenace o r  f i r e  conditions t h e  s o E c e  
would be f i r e  sPrir ider  wzter a d  washiom of Cilcts and plefims. 

No waSerborne aollutmts w i l l  be released dire&; t o  the 
ill potent ia l  pollutm+,s w i i l  be 2iged t o  aa exis t ing 
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b.(2) 
replacing Aerosolve 95 f i l t e r s  with two bmks  of HE?A f i l t e r s  i n  
series.  A i r  scru5bers w 5 i l  also be in s t a l l ed  i n  cer ta in  e:x!!aust 
duct l a t e r a l s  i f  justiTied by the  nature or' operations involved. 

Airbo,me > o l l u t a t s  w i l l  be reduced froin ?resent l eve l s  by 

b.(3) 
features a re  p l m e d .  

b . (4) The Laboratory' s environmental air  sm9iing grogran indi- 
cates  t ha t  o f f  s i t e  concentrations resu l t ing  f r cn  C X X  Building 
discharges 8re well '5elcw recornended caxen t r z t ions  for  the 
public. 
such enissions 3e reduced t c  the lovest  y a c t i c a l  levels, within 
the 'f'u-i-ids availLDle, i t h e r  red-dcticns should be mzde. 
estimated tbz t  accm21iskent  of the  work pro?osea under t h i s  
project w i l l  reduce the sx3nicron g a r t i c l e s  bezng relezsed t o  the  
atmosphere f ro3  CXB i3uilding by a fac to r  of 10'. 

No new or musua3 treztment .or pollution control design 

HoweTrer, i n  l i n e  with the  General Xm2ger ' s  mandate tha t  

It is  

C .  Since the  ?rogcrsec? g o j e c t  does not involve s tnc t -ua l  changes 
t o  the exis t ing buildixg and does not ckange t he  nezure of opera- 
tions carr ied on witbin the  f a c i l i t y ,  ?roceciures covering indcs- 
t r i d  safety,  raciiaticn p o t e c t i o n  of sxpioyees, f i r e  ?rotection, 
i n d u s t r i d  hygiene &mi ?ollutio-? w i l l  be mchzged.  
enalysis reFort, is not required. 

A safety 

Jus t i f i ca t ion  of Basic Need 

I n  accordance with the  growing AEC-wide a p h a s i s  being placed on control 
of ef iss ions frcn f a c i l i t i e s  o2erated by or  for  the  Atomic b e r g  
Conmission, t h i s  project i s  2roposed 8 s  a i'irst p r io r i ty  i t e n  which T w i l l  
result, upon ccxpletion, i'l t he  greatest  s ingle  reduction of pluTonlum- 
relEsed eff luents  Zrcn m.y f z c i l i t y  a t  2 1 s  Alanios. 

m e  Laboratory's ?rincipal cnexistry end metallurgy reseerch f a c i l i t y ,  
ChIR Building, i s  located i n  the main LiSL tec 'micai aree, ITA-3. Pi=- 
ning f o r  the  s t ructure  wzs i r? i t ia ied i n  1947 m d  c s a s t r x t i o n  o f  the  
o r i g i n d  buildix.lg w s s  ccn3leted i n  1953. The fac i l iky ,  with over h d f  
a mill ioc sqmre f ee t ,  is  the l a rges t  li?:3ora%cxy s t r x t u r e  a t  L a  A l a s .  
Its gross cost, e i c h s i v a  of tine cost of the -i;ec'n;?icd ea_ui;sent it 
contains, uas m r e  thm .$16,OGO,COO. 
sc i en t l s t s ,  techaicians a d  sli-,gort personnel .=.re assigried rull tine 
t o  t h i s  Zacil i ty.  

Apsroxixzbely three huxked 
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However, over the years , four pr inci?al  developzlent s have evolved which 
have led  t o  the ?resent aetennina-Lion t h z t  a nmber of the  build*-g's 
exhaust system are  i:iadec_u.3;-e, arld cf these, six zre c r i t i c z l l y  sa. 
These are  (1) irfi2ro:;ments i n  s-laze of the  u t  Tiltrakion methods m d  
ma te r ids ;  (2) chmgzs i n  program ciikectioc res-alting i n  s i g n i f i c m t l y  
iacreased research m d  deveio2nen-L & T o 3  invai\*g pllitoniurn; (3 )  
conversion or" s e :rerZl relax ive ly large general- yxr2o s e '0 as eFent are  as 
to 1aborazorle.s t o  meet m w  or  grcwirig grcgrametic  cormikients, thereby 
addixg t o  the loads sicced cn existif ig servics  systens; end (4) increased 
concern on tne ?art of bot:? the pcblic End the X C  i n  the control and 
redccticn of Fo$en t i a ly  n a ~ S h l  eI"fhen+,s t o  tine enviromont. 3 this 
last area, the concern i s  not only witn eff luents  resul t ing from n o r m l  
operations but with accidintal  releases due t o  f i r e  or other non-routine 
causes. 

CblR Buildiig consists of seven wings, nost of which a re  served by t w o  
indepenrient exhaust air systers.  Vnen these system were designed in 
the  ear ly  i?5O's, the  best f i l t r a t i o n  processes then i a -0~1 fo r  the 
multituse oi' a t i c i p a t e i  operztions were sgecir'iec! m d  ins ta l led .  n e s e  
consisted f o r  t he  mst ?art or" large b&ni:s of czqi l la ry  air  washers 
i n s t a l l ed  doms t rem of m d  zdjacent t o  e x h a s t  stacks i n  individual 
f i l t e r .  toxers. 
and extremelj expensive ?roblax ciue $0 high evzporation rates ,  scaling 
and nozzle f i i l u r e .  

:i!ab.tenmce of t he  air weshers proved t o  be a continuing 

A progran m s  eventudly  i n i t i a t e d  %o replace the  msat i s fzc tory  air  
washers with s ingle  buli<s of Aerosolve 95 f i l z e r s ,  h z v h g  an efficiency 
of 89 t o  8$, cn rezoyial of 0.3 xicron pzrtlcles.  h s t  of the  wings are  
now so eqdig,ped, fnciuaicg the thrze wzngs for which ix2rovzments =e 
progosed, m d  recenS +,esting indicakes tha t  th2 f i l t e r s  a r e  r2mctionizg 
at their specified eff ic iencles .  

Ogeraticns irithir- f i v i  or' the seven Tings in C K 8  Building inzhde ,  i n  
varying degrees, oper2tior,s involving glutonim.  Aru~ual tctal dischuge  
fron inZi -d?xl  exlixxt systems, measured at  the exhus t  stack out le t s ,  
is detai led beicw. 

Wing Stack 1967 1968 1969 1970 

Ycess discharges w e  given i n  curies -- alpha. 
I 

1 

2 1 
2 

3** 1 
2 

4** 1 
2 

5 1 
2 

1 
2 

7 

9 

* 
5.2 10-4 I 

5 x 10-6 

1.2 x 10-5 
4.8 x 10' 4 

5 x 10-6 
1 10-4 

1.2 10-4 
2.9 x 10-3 

5.8 x 10-5 

0 

2.2 x 10-5 

* 
1.3 10-3 
3.3 x 10-4 
2.6 x lo-' 

0 

0 
2.6 x 10'') 
1.5 x 10-5 
7.2 10-4 

8 x 10-6 
3.2 10-3 

0 

* 
2.6 IC-4 

5 x 10-6 
4 x 10-6 

1 x 10-3 

0 
2.4 x lo-'; 
2.6 x lC4 
3.7 1 ~ - 3  

5.3 x 10-3 
3 x 10-6 

1.1 x 10-3 
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It is  apparent t h a t ,  of t he  wings involving work with plutoniua, t he  
greatest  s ingle  concextrztions ere  Wicgs 2, 5 and 7. Concentration of 
p l u t m i m  i n  tine stacks from Wings 2, 5 ?ad 7 nzy rezch 150 t i n e s  thzt 
permitted fo r  d i rec t  breathing 5y t he  p 5 l i c .  
t r a t ions  %re f u  5fj.10~ t h i s  ard envirormental mesuremeats of a i r  ccn- 
cent rat ions have co~si st e n t l . ~  s'nowx cmcenc rat ions well below perinis s i b l e  
levels fo r  con2inuous eqosu re  i n  cimon%roiled c e a s .  However, it is  
also aszarent tha t  these ccncentrzticns m e  in-creasiizg anaud&y a?d funds 
expended t o  redwe ~ l ~ t c n k a  efi'luer-ts f r c m  the  three wings showing t h e  
highest concentrasiocs xould r e s d t  i n  the  rcost sizflifimst s ingle  
reduction fro3 Ci-Zl 3ailding. For exmsle ,  &iricg caendar  ye= i970, 
E? t o t a l  stack disckarge of 13.5 z i l l i c u f e s  vas recorded fo r  C14R Building.  
O f  t h i s ,  13.2 m i l l i r m i e s  were recorded f o r  Wir.gs 2, 5 and 7. Liprove- 
ments t o  the  l i l t ra- l ion systems of these three wings would thus con t r i j u t e  
d i rec t ly  and significar. t ly t o  reducing about 9&$$ of the  t o t a l  clischzrge 
from C K 3  Suilding. As an extension, since CiCX Buil*?g has consistentiy 
produced the highest e l f lxec t  cr'ntezt of p i x % o n i u  of m y  f a c i l i t y  within 
the  LSL c o q l e x ,  Lqro-red f i l t r z t i o c  at C2Gl Building skould be, and is, 
.one of the f i rs t  p r io r i ty  itms i n  LSL's elnissi.cn reduction prograx. 

The follo-&ng i s  a l i s t  of factors ,  scae cf which bear on the design 

A t  grousd level, concen- 

of "ne 
- i n A E c  

a. 

E. 

C. 

d. 

e.  

f. 

proposed ccmstmction. 
Appendix 6101, iunex C. 

This list corresponds t o  the oc t l ine  shown 

Ins t z l l a t i cn  of t'ne four new eichaast fais along with other modifi- 
cations will increase the  c q a c i t y  of t h e  sys tem involved from 
38,000 cfia t o  ~ O , G C O  cfi. %lis i s  z?p-oximtely excess ovar 
present requirexents &rid thus provides soEe reserve f o r  f'uture 
opera+,ional chmges . 
Type of feed, etc., does not 2:ply. 

Occupmcy of the f a c i l i t y  consis ts  of approxhately 300 sc i en t i s t s ,  
technicizns znd s q p o r t  personnel. 

1 

The exis t ing Tire alzm sjrstera w i l l  be extencledto cover the new 
plenum. Sone ea_ui?nt.,;.;.; status inaiczt ions and calIfmction 
alarms w i l l  be connected i n t o  an e x i s t k g  s q e r - ~ s o r y  s y s t m .  

There k i l l  be no chmges i n  mater ia l  accountabiiity as a re su l t  
of t h i s  2ro j  ect . 
110 new securi ty  r e s t r i c t ions  w i l l  5e  required. 

. The quesiion of  t e c h i c d  f a c i l i t i e s  does not e?_uly. 

Tnis pro2oszl covers o n l y  modification o f  t he  vent i la t ion system serving 
cn exis t ing f e e i l i t y .  Xo ne'* f1oc.r space or ou.erations will be added. 

http://elnissi.cn
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6. Prelixinary Plms 

Refer t o  Ettached Drmings Kos. LA-Ecz-kl. through IA-kZ-E2 (12 sheets).  

7. Outline Specificztions 

Refer to atttached Drzxinqs 30s. LA-KZ-Fl through LA-KZ-E2 (12 sheets). 
I 

8. Prelirninarj E s t i m t e  of Cost 

10. 

11. 

a. 

b. 

c. 

d. 

Engineering, design and ins3ection 
at 2q0 of I t = m  b 

$ 279,000 

Construction costs 1,392,000 
(1) ~pgra&g of Ventilation Systen $419,000 

(2) Upgrams of VentilEtion System 445,000 
i n  Wing 2 

in Wing 5 

in Wing 7 
(3) Upgraaing 01' Ventilation System 528,000 

Stzndpxd Equigxnt 
LASL furnished FiP-4 f i l t e r s  75,000 

Contirigency at approxixcately 255 of above costs $54,000 

Total Project E s t b a t e  $2,2cO,0K1 

9. Operating m e n s e  Costs 

No description c)r jus t i f i cz t ion  of oserating e;qense costs are  included 
i n  Ynis project. 

Proposed Star t ing m d  Com3letion Dates 

CPFT - LASL - 
T i t l e s  I aad I1 Ihgineering Start 3/72 

Conple t e 12/72 

l?r ocur eEent 

Construction 

S t a r t  5/72 5/72 
Com2lete 5/73 10/72 

S t a r t  
Cornplet e 

6/72 
8/73 

The Architect-Zngir,eer (XI work will be dace b y  the  LASL Engineertng 
Depz tsen t .  33s C G X S ~ X . E Z ~ ~ S  w i l l  be acccql i shed  cy the  locd .  cos t  glus 
fixed f ee  (CFFZ) ccntractor. Erssent cozcern r r i th  olutocim safety con- 
trol problem dic tz tzs  tkis as the  j e s t  method f o r  mmP4ernell-l of these 
problexs. 
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The necessity f o r  t he  ninimizztion of programatic  interruption requires 
close coordiriation ~f xork w-d shut-down scheciuling. 1% is  not fezs ib le  
t o  plan all schechuling i.1 z manner which w i l l  f a c i i i t a t e  f k e d  price 
contract. 
because of the  ~ ~ G m m n  fac tors  involved in  the  dhxzn t i ing  md reEoval. 
of ex is t icg  ciucts, plenum md equiment. .Us0 because t h i s  work w i l l  
be azcosplishcd wi th  t h e  p l a t  i n  o3erat ion,  there  is  the  poten t ia l  
accidental  spill t o  ccater?-d wikh. Ar;groxirmtP-l.; 4 of each 02 t'do Fiings 
will be shut ck~im at  c2e time f o r  acccrnsiisiiimt of the  v o r k  involved. 
During the  period -that 3 of 2 w i g g  is do-a, reduced vent i la t icn  will be 
provided t o  the  -ent i re  xing frcm the  rez2inb-g ediaust m d  su?pP;r f m s  
by u t i l i z i n g  e x i s t k g  vzd.ves ma d a g e r s .  
minimize i m ~ ~ s c t  on ope ra i cns  &uring t h e  construction period. 

The level of contaxination invoiwd czxxk 5e pre-detemiied 

T h i s  slim was develooed t o  

Ebgineeri-ng, design end inspecticjn $279,000 

EEPA F i l t e r  Procurelllent 75,000 
Constructicn 

Balance of Constrwtion $1,372, OCO 

. Totals $354,000 $1,392,000 

Recap 
W L  $ 354,000 
CPFF 1,392, c30 
Contingency 454, COO 

Total Project $2,29O,COO 



3s ALANlGS SCIENTIFIC LAECRATCE 

LOS ALAMOS. HEW MEXICO a7544 
U N I V E R S I T Y  O F  CALIPJilN;A 

DATE: SeGt. 1 3 ,  1 9 7 1  

rT-- i--e cizrzz~lt r e l e a s e  of ?!I t o  the environment from TX-48 
i;as k e n  c a l c u l a t e d  a22 t he  r s s u l t s  a r e  ? re sen ted  below. 
L - . ~  releases occur  m a i n l y  as a r e s u l t  of d i s s o l v i n g  test 
cszss  Zcilc~:?ing riormal e v e n t s  a t  NTS. E s s e n t i a l l y  a l l  of 
t ? , ~  s t s c k s d  iod ine  woull! come f r o 3  the  cores handled in 
tl--e cs re  :.ring and! would ke d i scha rged  through t h e  co re  
w k q  s t a c k  (?e 4 5 ,  45). 

r 7  - - 

'??.?e z a l c u l a t i o n s  are based on ve ry  c o n s s r v a t i v e  a s sunp t ions  
a?-?- nurbers ( t h e  m o r e  r e a l i s t i c  numbers are i n  p a r e n t h e s e s ) .  

P r z d 2 c t e d  n.imber of normal e v e n t s  d r i l l e d  back: 2/mo (1-1.5) 
- nnount  -_. or' f i s s i o n  d e b r i s :  2 5  g/event 
X x - b e r  of f i s s ions /g ram f i s s i o n  d e b r i s :  2 x ( i . 2  x lo:+) 
y i e l d  of 1 3 1 ~  ( t h e o r e t i c a l )  : 48; (1-2%) 
Ex-&er of days following e v e n t  c o r e s  are d i s s o l v e d :  a 7  
St2c.k flow r a t e :  4 8 , 0 0 0  cfm o r  2 x 10l2 mi/day 

Loss of l3!1 ~ r o m  d r i l l - b a c k  t o  d i s s o l v i n g  i s  n o t  considzrei i .  
Grill-back sax-.?les are  t aken  n e a r  t h e  bottom .of t h e  cavity 
v.:!-:ic2 has a lower t h a n  average I- 3 1 I c o n t e n t / f i s s i o n .  
Flza1l-y a? ~nknovr! precentage of t h e  1 2 1 1 - i s  washed Gown 
tl22 acfc! Cirair. d u r i n g  t h e  d i s s o l v i n g  p rocess .  

T." ,.. 
c?zy. 
stacked i n  G T ? , ~  day i s  

c3res from each e v e n t  are u s u a l 1  d i s s o l v e d  t h e  same 
T?LZS, t k e  naxinlun a c t i v i t y  of 7311 that would be 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. NEW MEXICO 

SUBJECT: &.I 
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LOS ALAMOS SClENTlFlC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO9 ALAMOS. NEW MEXlCO 

DATE : TO 

IEl SUBJECT : 

Reviewed/La b Counsel 

SYMBOL : 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW hlEXlCO 

OFFlCE MEMORANDUM 

SUBJECT : L?limXa 
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For 1953 
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i Summary of' Radiat ion Ekposures Hesul t ing  i n  

I n t e r n a l  Body Deposit ion of Radioact ive Material 
t h e  

For 1359 
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i Date Prepared: January 26, 1960 

f 
i NS =: No u r i n e  specimens c o l l e c t e d  fo r  t h i s  material du r ing  1959. 
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i Summary of Radiation Exposures Resulting in 

the 
Internal Body Deposition of Radioactive Material 

For the Year I I 
5 

7---’“-” H-3 F.P. Gross Betc 
-- --.I. 1 
1 1 - 3  ..--:,-.--- I- I 1 ! 

NS 
O g N S  I i 

I Total M.P. fo r  isotope of interest 
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i 
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NS 

NS = No urine specimens collected. for this material during 1958 





A 





?3 
Exte rna l  Pene t r a t ing  Radiat ion 

Accumulated During t h e  Year 

? S  

i 1 2 0  
I 

REMARKS : 
LASL = Los Alamos S c i e n t i f i c  Laboratory 

This report inc ludes  exposures received a t  t h e  P a c i f i c  and. Nevada proving grounds. 

i T o t a l  
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Internal Body Deposition of Radioactive Material 
For the Year 
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LASL = Los Aliznios Scientific Laboratory 

NS -.. No urine specirnens collected fo r  this material during 1.958 c 

Total 
Exposures 
1 k L p  
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LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
: Dean Xeyer, Group Leader,  H - 1  DATE: January 20, 1972 TO 

FROM : John Enders,  Leader, CMR BLDG. Xoni tor ing Sec t ion ,  H-1 

SUBJECT: CNR BLDG. SECTION ANNUAL REPORT FOR 1971 

SYMBOL : H - I - C m  

Sur face  Monitorinq: 

The a t t ached  d a t a  s h e e t  shows the  t o t a l  number of rooms surveyed 
as well  as t h e  t o t a l  number of contaminated s p o t s  repor ted  f o r  1971. 

Airborne Contamination Tests : 

The 1971 averages are repor ted  on t h e  a t t ached  d a t a  shee t s .  The 
method used t o  f i n d  t h e  averages i s  as fol lows:  

3 1. The t o t a l  volume of a i r  sampled ( i n  Fl ) i s  the  sum of the  
monthly t o t a l s .  

2. The t o t a l  a c t i v i t y  ( i n  d/m) repor ted  on t h e  f i l t e r  papers 
i s  the  sum of the monthly t o t a l s .  

3 3. The t o t a l  volume ( i n  M ) i s  d iv ided  i n t o  t h e  t o t a l  a c t i v i t y  
( i n  d/m) . 
( i n  d/m->13) i s  m u l t i p l i e d  by 0.45 x 
i n  microcur ies  pe r  cubic  cent imeter  (pCi/cc).  

The answer i s  the  average i n  d/m-N3. The average 
t o  f i n d  the  average 

The annual average f o r  a l l  U labs  w a s  0.56 d /m-d  o r  0.25 yCi/cc.  
Fo r  a l l  Pu l abs  t h e  average w a s  0.54 d/m - $ o r  0.24 yCi/cc.  

3 I n  Wing Nine, t he  average f o r  gross  a lpha  w a s  49.4 d/m-M o r  22.23 
For  the  Pu l a b s ,  t he  average w a s  4.5 d/m->13 o r  2.02 yCi/cc.  yCi /cc .  

average f o r  Gross Beta w a s  37.6 o r  16.92 pCi/cc. 
The 

The a c t i v i t y  exhausted from the  CMR BLDG. f i l t e r  towers, both i n t a k e  
and exhaust  a i r ,  i s  r epor t ed  on the  a t t ached  d a t a  s h e e t s .  

A summary r e p o r t ,  l i s t i n g  the  monthly and accumulative t o t a l  a c t i v i t y  
exhausted from t h e  CNR BLDG. s t a c k s  has  been s e n t  t o  t h e  Group Off ice .  
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ro : De.an Xeyer, Group Leader, EI-1 DATE: Janua ry  22, 19-71 

FROM : John Enders ,  Lezder,  QIR BLDG. Monitcrin-; Sec t ion ,  H - 1  

The a t t a c h e d  d a t a  s..eet shows the  t o t a l  nLx-er of rooms surveyed 
as w e l l  as the  t o t a l  nmiber o f  contzziil1ated s p o t s  r epor t ed .  

Airborne Contaxina t ion  Tos ts : 

The 1970 averages  are  r epor t ed  oil t h e  a t t a c h i d  d i t a  s h e e t s .  The 
method used t o  f i n d  the  averages i s  as foL1o.n.s: 

3 1. The t o t a l  volmae of a i r  simpled ( i n  1.1 ) i s  f o n d  by adding the  
mor,thly t o t a l s .  

2 .  The t o t a l  a c t i v i t y  ( i n  d/m) r epor t ed  on the  f i l t e r  p a p e r s  I s  
also found by adding izhe m o n t h l y  t o ~ a l s .  

3 3 .  The t o t a l  volurne ( i n  21 ) i s  d iv ided  i n t o  t h e  t o t a l  a c t i v i t y  
( i n  d/m) . 
in a d d i t i o n  t o  f i d i n g  the  average  i n  d / n  - K3, the  a v e r a g i s  
ars  also r epor t ed  i n  mic rocur i e s  p e r  cub ic  c e n t i z e t e r .  

The answer i s  che average i n  d/m - 213. This  y;'ee~, 

3 The annual  average f o r  a l l  ?u l a b s  w a s  0.55 d /x  - F1 o r  0 .29  L! ' i /cc .  
For  all U labs t h e  annual  average was 0.58 d/m - X3 o r  0.25 ~1 c i / c c .  7cr 
Wing g 9 ,  t h e  annual average f o r  2351; areas w a s  0.48 d/z?. - r.13 or 0.21 ucij'cc. 
I n  the  239Pu areas t h e  average was 0.22 d/zn - >I3 o r  0.09 SCi/cC.  The annual  
average f o r  g r o s s  b e t a  was 1 3 - 5 9  d/m - >Z3 or 6 . i 2  ;rci/cc.  

The a c t i v i t y  exhausted frcm the  C ? E  BLDG. s t a c k s  i s  shown on the  
a t t ached  d a t a  s h e e t s .  A sumFary r e p o r t ,  l i s t i n g  t h e  inonchly a c t i v i t y  
and a c c m ~ u l a t i v e  t o t a l s  ( i n  pc i )  f o r  a l l  of t he  C?R 3UG. exhaust  s t a c k s  
w a s  s e n t  co t h e  Group O f f i c e  on 1/15/71.  I n f o n a r i o n  f o r  rhe  d a t a  p r e -  
sented for S t a c k  i j 2 ,  Wing +9 ,  was fu rn i shed  by t h e  EP Count Roorn a t  the - 
Adn . B 1 d g . 
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LC - ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

- LOS ALAMCS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
TO :Dean D .  Meyer, Group Leader,  H-1  

FROM : John  Enders,  Leader,  CNR Bldg. Nonitor ing Sec t ion ,  H - 1  

DATE: January 20, 1970 
fi 

SUBJECT: OlR BLDG. SECTION ANNUAL REPORT FOR ROUTIBE ACTIVITIES 

SYMBOL : H - 1 - 0 1  

Sur face  Nonitor ing:  
The a t t a c h e d  d a t a  shee t  shows the  t o t a l  number of 

rooms monitored f o r  the  year  a s  well as the  t o t a l  number 
of contaminated s p o t s  r epor t ed .  

Count Room Report: 

queens (4" X 9") and 12,416 (21/8" diam.) a i r  samples f o r  
an annual  t o t a l  of 15,881 f i l t e r s .  I n  a d d i t i o n ,  a t o t a l  
o f  26,660 a i r  samples from S i t e s  o the r  than  the  CMX Bldg. 
w e r e  processed.  The o v e r a l l  t o t a l  f o r  the  year  i s  42,541. 

The Count Room processed 3,465 a i r  samples  from f i l t e r  

137  swipes were counted f o r  H - 1  (TA-50) and 30 g l a s s  
f i l t e r s  w e r e  counted f o r  €I-5. 260 a c t i v a t e d  cha rcoa l  
f i l t e r s  were counted from Wing 9 and 37 from LThtrex S i t e .  

There were .74 nose swipes processed t h i s  yea r .  

Airborne Contamination Tests: 

d a t a  s h e e t s .  The method used t o  determine the  annual  
average i s  as fol lows:  

The annual averages are  t abu la t ed  on the  a t t ached  

3 (1) The t o t a l  volume of a i r  sampled ( i n  3f ) i s  found 
by adding the  monthly t o t a l s .  

(2) The t o t a l  a c t i v i t y  ( i n  d/m) r epor t ed  on t h e  f i l t e r  
papers  i s  found by add3ng the  monthly t o t a l s .  

(3) The t o t a l  volume ( i n  M ) i s  then  d iv ided  i n t o  
t h e  t o t a l  a c t j v i t y  ( i n  d/m), t he  answer i s  the  
average d/m-M . The averages have been rounded 
o f f  t o  the  n e a r e s t  whole number. 

3 The an  u a l  average f o r  a l l  plutoniun! l a b s  w a s  1 d/m-M 3 and 1 d/m-31 f o r  a l l  Uranium l abs .  

The 1969 average f o r  ghe exhaust  s t a c k s  (Wings 3, 
3 ,  4 ,  5 and 7) was 5 djn-31 . I n  1 68 i t  w a s  3 d/m-M . 
By us ing  s t a c k  exhaust  r a t e s  ( i n  $1 / h r . )  t h e  gngual ex- 
haus ted  volume w a s  c a l c u l a t e d  t o  be 5 .78  X 10 N and w en 
t h i s  i s  m u l t i p l i e d  by 5 d 1 n - d  the  f f s u l t  i s  28.9 X 10 d/m. 
By d i v i d i n g  28.9 X l o 9  by 22.2 X 10 
amount of a lpha  a c t i v i t y  exhausted f o r  1969 equals  .013 Curies  

3 
B 

(d/m/Curie,)the t o t a l  

JE/pt  
cc: F i l e  



A I I B O R I E  CCIJTi\YJNATION TESTS 
&om: January 1, 1969 

To : December 31, 1969 M.A .C. z 

# 8.8 d/m/M3 Highes3 Location:CMR B l d .  F i l t e r  
T c w e r s  

d/m/M . . Tests , - 
AveraBe Average 

d/31@~ ~ C/m/k 

3 -FLFX-l-EXHAUST -NIGHT 

l i 3  

3 - F W X - 2  -EXHAUST -NIGEfl 



. .  

From: Januarv 1. 1969- 

To: December 31. 1969 

Soarce: 239plutonium 1 
11 Location: C E  Bld.Filter i7 

Towers i T e s t s  

FTuEber o f  t e s t s  over 
M.A .s . 

I I 

2 0 0 

- 
98 25 16 

0 0 0 



--iRBORNE CONTAMINATION '. A T S  

From: January 1. 1969 

Source: Gross Beta Number Number of Tes ts  I H i n s t  I Average 

Location: CFlR BLDG. , WG.9 t Tests 'oyer  M. c. I I d,'m;.'bj3 d 'm;'M3 
I I +  % :r % 

I I ! 

;';No personnel exposure 

A v K g e  

d'm'M3 

T O :  December 31, 1969 M. A. C. :6.7X10 3 d/m-: 

0 

0 

1 

17 - 2,566 I 45-s 

- 1 2,549 I 54 14 

0 .5  I 45,997 j 2,126 133 

I 

! 

# 

I I 

i I 
I 

I I 

I I *  

9130 

9 133 

9030 1 253 1 3  

25 1 I o  
* 

155 1 8  

9060 

9141 

9149 

! 47 

I 
253 I o  

253 ' 0  

i 
I O  

01 - 1 4,989 I 37 

T 
9102-04 I i 253 i o  

8 

0 - 1 2,097 I 25 8 
i ! 

0 -  ; 364 9 2 '  
I I I 

1.2 

- 

- 

- 

5 . 1  

0 - .  93,887 I 379 15 

0 -  j 1,681 i 14 3 
i 
! I 
I 

1 I( - 1 21,553 1 158 1 18 

- !  294 

I 

i 58,647 1 502 
I 
I 

3 

Stack #2 ( l3 5) 
Activated Char. Filter 

j 
i 

24 1 I 
I 

! 13,295 I 316 
! I 

226 

I I 

1 
! 



Source: Uranium 1 Number 1 Number  of ' f"s ! H i m s t  I Average 

Location: CXR BUG. WG. 9 Tests I d;m;,M3 i d miM3 over M. A. C .  
# x :,; I 

I 

j I 

A-age 

d'm/M3 

9030 / 254 I 3 
I I I 

1 . 2  - ' 258 ! 4  

i 
1 

9102-04 ! 254 I o  

9 1 3 0  ! 2 5 4  

- 

0 -  

I 4 8  1 

I 
. 27 

I 
- :  

- I 1  

1 

0 

I 
! 

I o  9141 1 2 5 4  

9 149 2 5 4  I O  

- 

- 1 ! 
1 ! - ! 4 9  0 

I . 1 2 9  1 0 Exhaust Stacks #l, 2 & 3 249 

I I 

I 

*No personnel exposure - From: January 1. 1969 
M. A. C. : 66 d/m->l 3 TO: December 3 1 ,  1969 

I 1 5 3  I 2 I 1 . 3  
1 f: 

9 
! 

- i 209 1 9 133 

i - i 11 

I I 
I 

- ! 1 0  1 1  

i I 

1 

I i 

I I 



TO 

FROM : 

SUBJECT: 

SYMBOL : 

LO5 QLAMOS SClENTlFlC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 

of a i r  sampled(in ad) is fo-and by adding u? the nontdy  totals ;  (2) the 

t o t a l  actTvity(in d/m) reported on the  f i l t e r  papers is3 then totaled far 

the ytar;(3) the t o t a l  volume(i3 m3) is then divided in to  the zo ta l  

ac t iv i ty ( in  a/m), the ansxer i s  th s  average d/m-d. The averages are 

rounded off t o  t he  nezrest whole nuxber. 

The annual average for all plx tonim labs for 1968 w a s  1 d/rn-d and 

for a ~ .  uranium labs it ras a l s o  1 d/rn-m3, 

The 1968 a v e r a g  f o r  exhaust scacks on w i r l g s  2,3,&,5 and '7 was 3 d / n d C  

7=Fl&€X-2 w a s  the highest stack far the year with a 16 d / r n - d  average* Sy 

using reported emis ion  r a t e s  for each s tack(in m3/hr . )  t o  f ind  the total 

volme(in m3) exhausted per year and then multiplying t h i s  f igure by 3 d / m d ,  

it appears that a t o t a l  of 0.W8 Buries of alpha ac t iv i ty  was exhansted Prom 

the CYR Bld. stacks(exchding wing nine) e 

During 1968, the Count Boom processed 36,652 two and one-eighth inch 

diameter air samples, 23,760 krrX 918 a i r  sarqles and 336 nose swi2es. 

cc: F i l e  
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23 5 
Tiumber of Tes ts  Number 

Locatiofi: LTG.9,C?E 3LDG. ' Tests  
- 

9030 I 1: 
9102-04 

0 0 0 0  i 
4 I i 0 0  0 0  I 

I 
4 0 0 0 0  

0 0 0 0  14 1 

0 0  0 0  r, 1 0  9141 253 

I 253 
I 

n n  n n  
I 

3 I n  9 149 " j u w  v u  

250 
! 

0 0 0 0 1 3  91 65 

----I- EXHllUST STACKS #I, 2 & 3 

I i 

i I 
I 

0 

I 
i ! 
I 

I 

I 

I 
I 

I 

I 
I I 

I 



To: 12/31/68 &I. A. C . :  6.7X10 3 d / -  

Locztion:WG.9 ,CiX BLDG. 3 Tests over >I. A. C .  1- d m.'hi 
.L 0 ! 7,; .,- /? . 

9030 I 253 

9060 41 

9165 

I -  
0 0  o o i  833 

I 

0 0  0 0 ;  ' 28 
I 

9130 

9133 

9141 

9149 

9160 

9163 

1968 
Average 

.d 'rn 3v13 

I 
I 

253 1 0 0 0 0 : 2,233 

210 1 0 .5  1 0 .5  I 13,404 

253 0 0  0 0 ;  565 

' 0 0 0 0 ' 1.278 

253 0 0  o o i  56 

228 I 0 0 0 0 1,180 

Ji I 
i 
I 
i 

I 
I 252 

I I 

I 

I 

18 

2 

I 

1 7  

! i 

14 

I ! 

133 

! , 
I 
I 

! I I I 
i I 

8 

8 

2 

15 

3 
I 

I 
i 
I 

i 
I 

I 70 i 3  

i 
i j 
I 

EXHAUST STACKS iL1, 2 &3 1 254 I 
I I 

1 9,904 I 226 
I EXHAUST STACKS $2 (l3t ) I 251 

! 
i i 

I 

I 
i ! 

i i 
! I 

I -  

i I 

1967 
Average 

d, m, %I3 

3 ,*<> 

!. 2 
f 

e. . 

3 d 

I 
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T oi:2rs 

To : -. 12/31/68 

I I 

5 *  I 

5 2  I I . o  

5 2  I 1 19 

I -  L 
i I 

176 7 
f 

1968 

0 L 



L J Y  

Towers I Tests I 

1968 -- I 

I 

\------ 

I 

3 I /  
I '  

I 

. .  
: .: .. : 0 



, -  
I i. D .  D .  Meyer, H - 1  

e I .+:- R .  F .  iv'arner, K-4 

S \ . ~ ; E  - RADIOACTIVE STACK RELEASE AT UHTREX DURIKG 1969 

A p r i l  13 ,  1970 

Attached i s  t h e  r e p o r t ,  K-4-3873, d e s c r i b i n g  t h e  r a d i o a c t i v e  stack 

r e l e a s e  a t  Uf+TTREX du r ing  1969. 

During t h e  1969 o p e r a t i o n s  a t  UHTREX, t h e  t o t a l  a c t i v i t y  r e l e a s e d  up 
- 4  t h e  s t a c k  was 132 c u r i e s  of noble  g a s  i so topes ,  2.91 x 10 c u r i e s  of  

l3 l I ,  and 0.085 c u r i e s  of "Rb. 

concen t r a t ion  a t  t h e  p o i n t  of maximum ground l e v e l  concen t r a t ion  i s  

4.7 x 10-l' pCi/cc, which i s  s e v e r a l  o r d e r s  of magnitude below t h e  

concen t r a t ion  guides  f o r  t h e  i d e n t i f i e d  i s o t o p e s .  

I n t e g r a t e d  over t h e  year 1969, t h e  average  

--- 

RFW : km 

A t  t ac b e n t  

c c :  D .  B .  
R .  E .  
J .  H .  
B .. M . 

. R .  L .  
E .  0.  
R .  J .  
L .  A .  
R .  F .  
J .  C .  

K-4-3873 

Hall, K-DO 
Pe terson ,  K-DO 
Russe l l  , K-DO 
Carn ichae l  , K - 1  
C u b i t t ,  K - 1  
Swickard , K-3 
Daly 
Booth 
Warner 
Elder  

K-4 F i l e  



LcS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFIC'E MEMORANDUM 
TO : Dean D. Pieyer, Group Leader, H - 1  DATE: Sovember 3, 1969 

FROM : John Enders, Leader, CMR Bldg. Konitor ing Sec t ion ,  E-1 

SUBJECT: WING 7 FILTER TOWER EXHAUST ACTIVITY 

Act iv i ty  exhausted from 7-FWiG2 f i l t e r  tower,  sr'ing 

C7, WX Building, f o r  1968 averaged 16 d/m-H3. This  f i l t e r  

tower exhaus ts  air  from t h e  North s i d e  of Wing #7. Specto- 

g raph ic  analitical procedures are t h e  main a c t i v i t y  i n  t h i s  

s i d e  of Wing 87, which include a r c i n g  of plutonium (both 

and Pu239) samples. 

The exhaust  air from 7-FUB-2 is sanpled a t  a 2 cfm 

rate i n  the s t a c k  j u s t  below its d i scha rge  t o  atmosphere 

(about 15 f e e t  below s t a c k  o u t l e t ) .  

weekly b a s i s  with 2 1/8 inch diameter  HV-70 f i l t e r  paper. 

f i l t e r  paper is counted i n  a Sharp Wide Beta counter  equipped 

with a gas propor t iona l  probe having an apparent  e f f i c i e n c y  

for a lpha  of about 25%. 

Air samples are taken on a 

The 

The rated volume of a i r  exhausted from 7-FUE-2 is 4.92 X 

10%13/hr., so i n  one year  (365 days) ,  t h i s  amounts t o  431 X lo6 

6,896 X lo6 d/m ( t o t a l  a c t i v i t y  

M3 (4.92 X lo4 X 8,760 hrs.). 431 X 106(P13) X 16 d/m-Ei3 equa l s  

exhausted du r ing  1968). This  

grams of p ~ u t o n i m . ~ ~ ~ ~  ,i 
_ -  , .  

J W p t  

cc:  File 
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TO 

FROM : - 

SUBJECT: 

SYMBOL : 

1 LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 07544 
TELEPHONE: 

OFFICE MEMORANDUM 

Dean Pfeyer, Group Leader, H - 1  DATE: August 11, 

John Enders, Leader, CNR BLDG. Monitoring Sec t ion ,  H - 1  

A PIENDED STACK ACTIVITY REPORT FOR 7-FLLNX-1 FOR THE PERIOD FROEI. AUGVST 
THROUGH DECEMBER, 1965. 
H- 1-CPlR 

The t o t a l  microcuries  exhausted from 7-FLXX-1 f o r  August, 1965 

should be 306 i n s t e a d  of 10,797 as repor ted .  This e r r o r  a l s o  makes 

t h e  accumulative t o t a l  i n c o r r e c t  and should be as fol lows:  

Accumulative t o t a l  f o r  August, 1965 = 4,889 pb: 

Sept . ,  I 1  = 6,253 ' '  

O c t . ,  I 1  = 7,209 

Nov., 11 = 7,913 

= 8,685 I 1  Dec., 

John Enders 

JE/skv 

xc: F i l e  
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TO 

FROM : 

S L’ SJ ECT: 

SYMBOL : 

(9. ALAMOS SCIENT!FIC LABORATORY 
UNIVERSITY OF Z A L I F C P V I A  

LOS ALAMOS. NEW VEX:CS 8 7 ~ 4 4  

OFFICE MiMORAbiDUM 

Dear, D. Keyer, Group Leader, X-1 

S-1 

The plutonium handling facilities at DP West, TA- 
the exception of 3uilding 150 and 146 were designed and built 
in 1944-45. To my knowledge, this was the first unit to be 
built for the specific purpose of processing 2lutonium. At 
the time, very little was known of the problems of airborne 
radioactivity from such an operation. 
the best air cleaning system known to them for the room air. 
It consisted of a Sank of American Air Filters, PL-24, 1O-ply 
air mat, followed by an electrostatic air cleaner. The electro- 
static unit required constant maintenance which was never satis- 

The designers installed 

factory because of the contaminated environment in which the 
maintenance men had to Fjork. The units were finally shut down 
leaving only the PL-24 filters. These filters have -10% 
efficiency for the removal of 0.3 u particles.. When t3e 
building was designed, no provision was made for filtration o f  

process air; all hoods were discharged into the r o o m  air ex- 
hazst system.. In 1957,.studies were made of the above system 
and it was recomrnended that a se2arate process air cleanin? 
system be provided. T h i s  was done. A building desicpzted as 
BYii2inq 146 was built which houses a process air cleanirq 
system csinq oze stage of EEPA filters which have an efficiency 
of 99.97% removal of 0.3 u particles. 

T2sdischarge of process air into the room ventilation 
systen resulted in internal corrosion of the ducts from acid 
vapors ard condensed water. The resulting corroded surfzce 
has 5ecore hicjhly contaminated. The lack of efficient filters 
cad t5e ccnkaainated lucts were called to the attentior, of =he 
o2zratinq qrour, at the facility and they bueqeted for re2,lace- 
nnnf  of t:?e system (letzer: ?/,eyer to Xararmr?, TeS. 16, 1955). 



', . '. ' 
LAMOS SCIENTIFIC LABORATORY 

UNIVERSITY CF CAL!FOPY:A 
LOS ALAMCS. NEW .Y;EX:C3 

DATE: Feb. 2 ,  1971 

A 2 r e l i x i n a r y  p roposa l  f o r  replacement  was made ~ a y  10, 1958, 
P r o j e c t  D i r e c t i v e  Xo. EC-476. This p roposa l  was a2proved an2 
w o r k  was s t a r t e d  on t h e  y o j e c t .  X-Division was r eques t ed  t o  
s p e c i f y  type  of f i l t e r s  t o  be i n s t a l l e d .  This  ques t ion  was 
cons idered  by Groups H - 1  an2 H-5 and a s i n g l e  bank of Aerosolve 
95 was reconmended (memo: Meyer t o  Maraman, J u l y  3 ,  1968) .  

Work was s t a r t e d  on r e p l a c i n g  t h e  system. Then the  f i r e  
a t  t h e  Rocky Flats P l a n t  e n t e r e d  t h e  p i c t u r e  and the  AEC 

ques t ioned  t h e  use of Aerosolve 95- f i l t e r s  and t h e  l a c k  of f i r e  
p r o t e c t i o n  for  t h e  f i l t e r s .  (1'2'3'4) 
t h e  p roposa l  for a new f a c i l i t y  or a major r e b u i l d i n g  of '-,he 
p r e s e n t  f a c i l i t y  e n t e r e d  t h e  p i c t u r e .  Work was stopped on t h e  
proposed system u n t i l  t h e  new proposa l s  could  be eva lua ted .  It 

now seerns t h a t  i t  w i l l  be s e v e r a l  y e a r s  b e f o r e  a new systen  i s  
i n s t a l l e d .  

With t h e s e  q u e s t i o n s ,  

During t h e  w a i t i n g  p e r i o d ,  we have t h e  fo l lowing  s i h a t i o n :  
We a r e  o p e r a t i n g  a plutonium f a c i l i t y  w i t h  room v e n t i l a t i o n  

a i r  f i l t e r s  which a r e  r a t e d  a t  20% e f f i c i e n c y  and t h e  s t a c k  
e f f l u e n t  c o n c e n t r a t i o n  i s  approximately one-half  of  t h a t  f o r  
o c c u p a t i o n a l  exposure (1.3 x 10 uc i /cc)  . 'C.;hile our  environ-  -12 

mental  sampling program i n d i c a t e s  t h a t  we  a r e  w e l l  helm t k e  
c o n c e n t r a t i o n  f o r  p u b l i c ,  6 x c C i / c c  i n  t5e town s i t e ,  
due t o  the  l a r g e  amount o f  a i r  b e i n g  d i scha rged ,  ,150,000 c f n ,  
t k  t o t a l  m o u n t  of plutonium d i scha rged  for 1970 was a p x o x i -  
n a t e l y  3 u C i  or 470 mi l l i g rams  of 2392u e q u i v a l e n t .  ( Z f f l c e n t  
c o n t a i n s  b o t h  238Pu and 239Pu.) The average a i r  c o n c e n t r a t i c n  

of t k e  rocm a i r  d i scha rged  i n t o  t h e  system i s  approximately me- 
f o u r t h  of the recomenSed occupa t iona l  c o n c e n t r a t i o n  of 2 x 
uCi /cc .  Therefore ,  w e  f i n d  o u r s e l v e s  i n  the situation wkere thc 

e 5 f l u e n t  a i r  d i scha rged  to the  p u b l i c  has a h ighe r  c o n c e n t r a t i o n  
of r a s i o a c t i v e  x a t e r i a l  i n  i t  than  t h e  a i r  i n  t h e  working arezs. 
Xe believe t h i s  d i f f e r e n c e  i s  dce to c o n t a m i m t i o n  i n  the t%cts 

bztxeez the roo3 and the f i l t e r  hcuse .  

- , 



L a L A M O S  SC!EXTIF!C LP..P^?ATORY 
UNIVERSITY 3 F  CALI -OZY:A 
LO9 ALAMOS. NEW MEX!SO 

DATE: FeS. 2, 1971 J .  3. Weldon, ZXG-2 3, TO : 

~ l s o ,  t h e  a i r  d i scha rged  from t h e  p r o c e s s  f i l t e r s  (B.cli12ing 145) 
conta ined  a2proximate ly  0.6 nCi of a c t i v i t y  i n  1970. So t h e  
rocn  exhaus t  a i r  d i scha rge2  f r o n  t h e  s t a c k s  conta ined  SO t i n e s  
a s  xuch r a d i o a c t i v e  m a t e r i a l  a s  t h a t  d i scharged  from t k e  p r e c e s s  
a i r  f i l t e r s  s t a c k s .  I b e l i e v e  t h a t  since we  know t h e  i n s t a l l a t i o n  
of HSPA or even Aerosolve 95 f i l t e r s  would reduce t h e  dischar5.6,  
we s:?ould nake t h i s  i n s t a l l a t i o n  immediately and no t  con t inue  
f o r  ano the r  y e a r  o r  two. The i n p o r t a n c e  of reducing  r a d i o a c t i v e  
e=' , - l uen t s  has  been enphasized by t h e  General  Manager ( l e t t e r  

t o  Agnew frorn Blackwel l ,  "Release of Rad ioac t ive  S r ' f l uen t s  5ron 
ALO F a c i l i t i e s "  d a t e d  D e c .  22, 1970) .  

Although t h e  p r o c e s s  a i r  system (Bu i ld ing  146) does have 
HEPA f i l t e r s ,  a r e d u c t i o n  i n  t h e  amount o f  m a t e r i a l  d i scharged  
(0.6 m C i  f o r  1970) could  be  f u r t h e r  reduced by t h e  a d d i t i o n  of 

EBPA f i l t e r s  i n  series. I b e l i e v e  t h a t  t h i s  a d d i t i o n  should 
also be g iven  a h igh  p r i o r i t y .  

B u i l d i n g  150 has  Aerosolve 95 f i l t e r s  a t  t h i s  t ixe  and t h e  
< i s c h a r g e  frorn t h e  s t a c k  h a s  Seen r easonab ly  l o w  (0.04 m C i  f c r  

1970), however, a g a i n ,  a r e d u c t i o n  could  be r e a l i z e d  wi th  t5e 
. i n s t a l l a t i o n  of EISPA f i l t e r s  and t h i s  should b e  cons i2e re2 ,  
~ l t k o u q h  n o t  on t h e  same ;?riorit-y r a t i n g  a s  t h e  suqqested ckance 
i n  3 2 i l e i n g  12 .  

-3. t e n 2 o r a r y  i n s t a l l a t i o n  of HEPA'S might n o t  have t h e  fire 
r e s i s t a n t  f e a t u r e s  t h a t  a r e  S e i n g  cons idered  for  t3e ~ e w  f a c i l i t y  
o r  a c r .? le te  upda t ing  0 4  t h e  e x i s t i n g  f a c i l i t y ,  b u t  t h e  reeuctioz 
of t h e  day-to-2ay r e l e a s e  under normal c o n d i t i o n s  c e r t a i z l y  s e e r s  
t o  justify L- Lne i n t e r i n  exFenEiture .  
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OFFICE MEMORANDUM 

r0. f 

FROM : 

SUBJECT: 

SYMBOL I 

Considerztioa should be given to overhzulhg the rmi 
-.-eztilstion systeQ at TA-21, This system was insta'tled \&en 
L?e sits wzs constructed, a2d &ile +&e design was c0nsister.t 
w i t 5  the state of t h e  art at that t ire,  it has See3 inazequate 
fcr years, As you are aware, t3e electrostatic cleaning units 
i n  the o r i g i n a l  installation were extrenely difficult to 
repair, and f i n a l l y  it was decided to renove therc. me 
rezoval'left only a rather inadequate fi lter unit of kw 
eEEfciency for tho particle size to be raoved, Several 
years ago it was suggested that the unit be re?laced, and at 
thnt time it was decieed to build i?. new unit to handle process 
eir an3 to e x h a s t  r o a  a i r  throu5h Building 12, H a t ' e v e r ,  WQ 

still have 3 potent ia l  hezlth pro3lm in that any acct2errtal 
telrase of material w i t h i n  the roans would be exhausted eroGS3 
Euildicg 12, W i t h  the ap?arent dec i s ion  to keep DP West 
operztions a t  the present site, it is, in ~ l ?  osinioa, GesiraSle 
to Lqrove  +de filtration of roo2 z i r  at '2.3-21, This i s  
espxia l ly  true in view of tSe construction of ZEW Sui ldfngs  
ar,d t3e transEer of homs and real estate m a r  the plant site 
to private ownership, along w i t h  the expasion of busizess 
bui ld izgo  along E? road, Also, the fan house, Building 12, 
is a hazard since it is  highly cantminzted w i t h  radiccctive 
dcst, v i h i c 3  wculd beeais airborne in t.i...s event of a fire, 
'Ziz k i i l d i n g  was not d e s i g m d  w i t h  Ezintenance i r r  nind, 2nd 
zny wazk in the building requires fie CSB of sugplied air 
w.d requires men to enter an area of l i n i t e d  eqress, 

A mggested solution woul0 5e to replace the entire 
q s t ~  w i t h  individual building units, similar to t3e unit 
installed for Building 150, w i t h  appropriate Zilters such es 
aerosol 85 or 95. 

-3 Bs.:d sy 

De&? D, lP,q7er 

Dee7 D. 3cj-ec-r 
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A. Genera l  Desc r ip t ion  

T h i s  ? r o j z c t  i s  r e q u i r e d  t o  r e p l a c e  o r  r e h a h i l i t a t ?  a i i  o r  p o r t i o c s  0 2  sevsra l  
u t i l i t y  systems s t r u c t u r e s  and b u i l d i n g  s e r v i c e s  wi cnin chc La ' c3 r~ to r ; r  tecknica' ,  
area (TA-21) d e s i a n a t e d  a s  "DP Si te" .  The trotk i n c l u d e s  iqrovei,an:s t o  >Ui.,CiZg 
and p roccss  scpp ly  and exhaus t  a i r  s~s':(I~zs, c o i l  s t z b l l i z a c i o n  and Grair.aG= ca tzec -  
t i o n ,  r e h a b i l i t a t i o n  of  p r i n a r y  and secondary e i s c t r i c j i  syszexs ,  access cozr lCor  
and equipment room r e p l a c e c e n t s ,  c o n s t r u c t i o n  ol a rJa i t i se r . r ice  u r i i i t y  tci-.neiJ 
and a nurba r  of  o t h e r  RodiEica t ions  and i q r o v e n e n t s  t o  b u i l d i n g s ,  b u i l d i n a  ser- 
vices and u t i l i t i e s .  
s u b p r o j e c t s ' a z e  d e s c r i b e d  under  Section 9. 

. *. - .  

For t h e  sake  of brevi ty ,  end t o  avoid r e 2 e t i t i o n  

t 
B. J u s t i f i c a t i o n  of Meed , I  

The f i r s t  f a c i l i t i e s  a t  DP S i t e  were conceived and b u i l t  during t he  s? 
I f o r  m j o r  c h e n i c a l  and n e t a l l u r g i c a l  t.rork r e l a t e d  t o  wza?oa; deve:o?fiZni. 

f a c i l i t i e s  i n i t i a l l y  c o n s i s t e d  of  ten rnajcr 3 t z u c t ~ r e s ,  about twenty sr;-.aller ories, 
and a l l  necessary roads ,  u t i l i t i e s  and so on. Since  1355, a few of the oL6es; 
s t r u c t u r e s  have bacn r e p l a c e d  and a nurrber o f  nev b u i l d i n g s  have been c o n s i r ~ c t e c i .  
The s i te  h a s  grown t o  t h e  p o i n t  where i: nax c o n s i s t s  of  s a ~ e  65 s t z u c t u r e s  ?rs- 
v i d i n g  complete  o p e r z t i n g  f a c i l i t i e s  f o r  approximately 275 ?eo?le on a f u l l  iirr;e 

b a s i s  and  f o r  an  e x t e n s i v e  number of people i rom o the r  si tes on a p e r i o d i c  b;sis. 

Anes2  

.. 

. Najor  work c u r r e n t l y  underway a t  Di? S i t e  i n c l u d e s  r c s e c r c S  and dzvelo?r;..en: s t n t l e s  
on plutonium p r o c e s s i n g  and p l a t o n i u n  zeta1 p r e p a r a t i o n  and f a3 tLca t ion ;  ?yzoc.~tzl.- 
l u r g i c a l  and aqueous p r o c a s s  r e s e a r c h ;  d~velai~r,:cnt  of methods f o r  har idl ing ~issioned 
plutonium; r ecove ry  and r e c y c l e  or" Tluconiun; .p roduct ion  and f a b r i c a t i o n  o f .  2 1 ~ -  

. t on iun  ne ta l s ,  alloys and colr.Gounds; ds*telopt?ent of  s y s t e m  of 2osslb:e high  E m -  
p e r a t u r e  n u c l e a r  a p p l i c a t i o n ;  and i n v e s t i g a t i o n s  i n  t h e  fields oE i n a r g z n i c  s z t  

curium 2nd neptunium. 

Much o f  t h e  e a r l y  c o n s t r u c t i o n  a t  DP Site was p c r f o r r d  on a c r a s h  basis lurin; 
World War Ii i n  o r d e r  t o  e:cpedCtc v e q o n s  de;-elopnf.:zt. i n  nany cases, zii:car5als 
used hsve provan u n s a t i s E a c t o r y ,  blit were t h e  only o m s  av211nblz a t  t h e  cl:ae. 
aecaase o f  c r i  tic21 h e a l t h  and sa .?s ty-  p r c b l c a s ,  n a t s r i a i  f a i l u z a s ,  2!:6 05 s o l e s c m c e  

l a r g e  baclclos of r e q u i r n r n n t s  for r c h n b i l i t a t i o n  and r e ? l x c m o n ;  has accurx l s t2d . -  
Al'thouSh i tens  r e q u i r i n g  inaiiediata a c t i o n  have been hanilcc! cn  a p i e c e r x d  b z s l  s 
by t h e  us2  or' Gcneral Plant Zunc?s, t hc  nai;nitudc. of an  aclcc;ua:c r e h s > i i i K a r i o a  ::z?o- 
gram excccds  such funding. F u r t h z m o r e ,  therc vi11 b e  a c o n s i d e r & l e  ccanoing I n  
execu t ing  a planned conprehens iva  program os compared w i t h  p i e c c m a l  work. 

~n o r d e r .  t o  caintain presm't ritcar.:l1 and dcvrc1o;)fn;lt cnpabi1i:ica a t  37- Site, 
and to coe;lly w i t h  t h c  r i g i d  h c z t t h  and sar'cty scan3crds m;indato,ry 5n t h e  z:czs G Z  
plutonlun.  hanclling and p roccss ing ,  i t  is important t h a t  t h e  items o f  votk d i s c u s s z d  
below be acconpl is i rcd as soon as possible.  . . 

' p h y s i c a l  ciie:iistry , w i t h  p a r t i c u l a r  erqhasis on t h e .  t r a n s u r a g i u n  e1eaen:s aziericiurn, 

/ I .  

1. through r e c e n t  t e c h n o l o s i c a l  develoTr. :acs ,  soxe of  r.rkici1 are  desc r ibed -  l a t e r  z 
L. 

. .  I .  

I 
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Sur fac inz ,  ?avicZ and Drainage Divsrs ion  - $220,000 

DP S i t e  is l o c a t a d  on a rz lzciv.- :y .narrs?  =?sa iur.cinz i n  a e a s i -  
wesi dirzc:io;l. Coas:ructica siartcz ai t h e  westzrn end 0;' :he 
s i t e ,  and as nozc f a c i l i z i c s  ic.ire cceded, nz;: cons:ruccLon ?roceed- 
ed toward t h e  e a s t .  The main arierial  road has Lcoiloved t h i s  re la-  
t i v e l y  random f a c i l i t y  ;ro:tc!i ~ond w h d s  from building to buiidir ig .  
A new l e n g t h  of main ar ter ia l  road !.fill  be  cons t rucred  t o  b n a s s  tS= 
winding  sec t ion .  

; - 

'Areas of b a r s  ground bcttraen s t r u c t u t s s  have oz ten  bcerr c l n a r e l  of 
v e g e t a t i o n  by c o n s i r u c t i o n  a c t i v i t i a s  and are EO:? s u 5 j c c l  ;o ex:ensLv? 
eros ion .  I n  a d l i t i o n ,  as rzplaca-xmt iac i1 i : l s s  ha-:a becn consc tuc te t ,  
o l d  b u i l d i n g s  have bsen  resoved o r  denoi i shed ,  or'ten lea-:ins uC?iO- 
t e c t e d  so i l  which c o n t i n u e s  t o  erode. Zrodiag areas of  bare? eazth w i l l  
b e  s t a b i l i z e d  by an  appLica t ion  0 5  1" a s ? S a i t i c  seal. Key c u f v e r r s  and 
drop  i n l e t s  : r i l l  also be ins:al lad,  and a r e a s  around b u i l d i n g s  will be  
regracled for prope r  drninage.  

- 

Replacement of C o r r i d o r s  and' Zquipnent Roons - $455,000 

The main plutonicm p r o c e s s i n 3  f a c i l i t y  a t  T.1-21 c o n s i s t s  of a serll-s 
of five b u i l d i n g s  in t e rconnec ted  by enclosed co r r ido r s .  
p o s s t b l e  r a d i o a c t i v e  c o n t a n i n a t i o n ,  enr rance  i n t o  any T o r t i o n  os" t h e  
p l a n t  area i s  s t r i c t l y  con ixo l l ed  and p r o t e c t i v e  c l o t h i n g  nxst b e  worn 
throughout  the e n t i r z  b u i l d i n 2  cor.?lex. The c o r r i d o r s  are nscessa ry  
t o  f a c i l i t a t e  rrotleinent o,F 2ersonnzi  and material be tvezn  bu i ld i i i g s  
w h i l e  ma in ta in ing  t h e  i n t e z r i t y  02  c o n t r o l l e d  access  as required.  b y  
strict  enCorcsmcnt oE l o c a l  heatzh and sar'et:r r e p l a t l o n s .  They ais0 
p r e v e n t  a c c i 2 e n t a l  r e l e a c a  of conta;;lina:.is o u t s i d e  t h e  p l a n t  area 
by  a s s x i n g  t h a t  all per sonne l  a d  macer ia l  r cna in  w i t n i n  t h e  p l a n t  
u n t i l  n o n i t o r e d  and c l e a r e d  by r e q o n s i b l e  au tho r i ry .  

These c o r r i d o r s  m r e  b u i l t  dtlrLnS !?orld !Jar I1 as  p a r t  of a terr?orary 
f a c i l i t y .  Bccaus2 of age and original w a r t i n e  c o n s t r u c t i o n ,  they 
are i n  poor  cond i t ion .  The roc f s  l eak ;  t h e r e  a r e  holes throuzh t h e  
walls; t h e  sk i r t in ; ;  has r o t t e d  a1;a-J; an2 exterior p a i n t  is f12kinS 
o f f ,  thus exnos ing  them t o  f u r t h e r  d e t e r i o r a t i o n .  ilecasse they  a r c  
c o s t l y  t o  n a i n t a i n  on a schcdulcd b a s i s ,  o n l y  eaer gency c a i n t e n a z c e  
has bcsn  pcrL"ormcd or? these s t r t x t u r e s  €or t h e  p a s t  sweral 'ycars.  
C o r r i d o r s  will bc r c p l a c e d  and ;uEEicient space w i l l  be ;>rovided f o r  
i n s t a l l a b i o n  of t e c h n i c a l  o p e r a t i o n s  s e r v i c e  cquipmcnt. 

Replacement of Bui ld ing  Sup?ly and Exhaust A i r  Systems - $665,000 

B u i l d i n s  dr, !?osf?31y bc.=.t:irrg rati?c.tt:.ve COG: ar7\iq::.:s h:: dlryh.bo.c 
o p c r t t i o c s  at ~p SLt.2, is r?::'nmst:c : : , ix~;h 2 ta'al 0 5  5 ini i1; idczl  
bu i ld ip l ;  s;~stcrlS t:o coii:,'.~ d u c t  m i r :  : ~ I d s  :Jhich in turn exhaust i n 2 3  

3ecause of  

. *  . -  
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A i r  Dryer  Replacements - $95,029 
Two l a r g e  a i r  su?ply and d r y e r  u ~ i c s  s2r:iing plutoniur;; - , rocessinS 
l i n e s  i n  t h r e e  b u i l d i n z s  hac.? b-lccze unsaEls fac tory  5ec1t;sz OP aze  a d  
o r i g i n a l  des izn .  c x t e n s i v c  iirYLo:< q e r a r i o n s  2:~ conrlxtec! z: 32 
Si te  i n v o l v i n g  h igh  p r i t y  ~ 1 i i : a z . i ~ ~  c z t a i s  and hygrosro? ic  sai:s. 
AO a s s u r e  p rope r  p rocess i cg ,  t!i.?sz T2:erlals rxs t  b e  vorke2 i n  ex- 
t r e n e l y  d r y  atmospheres ,  wi t11  d x p i n : ;  aain:zineC as io:.: cs -6C 
degrees .F .  I n  order  t o  o b t n i a  slich a ~ ; ; ' . 3 s ~ h ~ ~ c - s ,  a i r  atlsi be t l ior-  
oughly d r i e d  p i o r  to enteric8 r'ar I r : r b x  rrairis t.;hcte t hese  ns:eriais 
a re  hanzled.  It  i s  c u r r e n t l y  i c a o s s i 5 l c  t o  reddcz t!ic ?recess a i r  
d e t v o i n t  much belo:.r 14 degrees P. x t i l i z i c z  .- +l tker  of t h e  two e x i s t i r i s  
s i l i c a  g e l  d t p t s .  . F u r t h e r ,  t?iis 2qiiip::ait , x.:kic? v z s  p r c h a s e d  
s e v e r a l  years ago , h a s  dct.::ioca:.zd :a th-. poin: ~.:hcze coi . t inua i  aain-. 
t enance  i s  r e q u i r e d ,  
ones  u t i l i z i n ;  n o l e c u l a r  slevn-s as  the re;enera:ive d e s l c c a n t  w i l l  be  
i n s t a l l e d .  
y e a r s  ago -and h a s  been c o e p i c t c l y  sn t i s  ZacCory. 

- 
m 

These old 2r;rers w i l l  l?z r e m v e 2  and tvo  nerd 

A d r y e r  s i m i l a r  t o  t he  ones z r o ? a s . d  v a s  i n s t a l l e d  ny.0 

Nisce?Laneous X n o r  Gu i ld ins  S e r v i c e  I q x v c n c n ;  s - $145,000 
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Primary and Secondary E i e c t r i c a l  ?over Sys:ecs B a h a b i l i t a t i o n  - $jZj,G30 
Some o f  t h e  o r i g i n z i  f ac i1 i : i e s  construcced a': 'ih-21 ;re si511 se:-;& 
by four  2.4 iZV aarial e l z c t r i c z l  pc:;er c i r c u i t s  *;iiich :.12re >*~il: ;rith 
a v a i l a b l e  r a t e r i a i  durifiz and snortly a f t e r  :.:orid Xa:: LA. A ~ e  LZCX 

of l i g h t n i n g  p r o t e c t i o n  yesul ts  i n  f r e q u m t  p ~ c r  o u c ~ ~ c s ,  a s e r i o u s  

"- m, . . 

situation s i n c e  many of t h z  p lu ton iun  7rocessin;  a c t i v i t i c s  r2ijg on 
c o n s t a n t  u s a  of v e n t i l a t i n g  and coo l ing  c q u i p e n c ;  polp,s ai.d hard-  

/I ..I. 

-.., 
ware of  a l l  fou r  ae r i a l  c i r c u i t s  hat... d e t e r i o r a t e d  to such a:: exian;. 
t h a t  r ep iacexan t  has bccorna a r c c u r r h y  and e:~ensslva ? r o 3 l s ;  
secondary unZorground s a r v i c 2  t o  ind iv idxa l  s t ruc ;ures  i s  i z  ?OCi 
c o n d i t i o n  and n a i n t e n a c c s  and 7ov2r losszs are i z c r a a s i n g ;  a x  32- 
c a u s e  tnz 2.4 P I  s y s t e m  a r 2  s u b s t a n 2 a r ~ , ~ c r n , a s ~ d  l o a d s  C Z X O ~  5 ,  
added t o  t h e  s y s t e m ,  the r&y  severely l i m i i i n g  :he n a t u r e  a n t  ex- 
t e n t  of r e s e a r c h  w;lic 'n c3n be carried o c t  i n  f a c i l i t i e s  ssrved by  
t h e  e x i s t i n g  2.4 KV c i r c u i t s .  
13.2 KV sen ice ,  aind new breaker panels and' wiring w i l l  be i n s t a i l e d  i n  
t h e  older t e c h n i c a l  area bui ld ings .  

. .  

These c i r c u i t s  wj.11 be  ieDIiiced vi::; 

C e n t r a l i z e d  Cooling !Jater System - $260,000 
The p r e s e n t  c o o l i n g  water f a c i l i t i e s  i n  t h e  e a s t e r n  h z l f  or' T&2i  
c o n s i s t  o f  a nu rhe r  or' mdl, independent sjrsrcns scr= . ing  ind iv i6 .ua l  
b u i l d i n g s .  bong t h e s e  systcns, z o  are  r e l a t i v e i y  nciq; o x  vas 5;- 
s t a l l e d  wScn t h e  erea vas  f i r s t  developed; and m e  buL1dir.g i n  w!-~%'n 
exper imenta l  v o r k  is conducted h a s  ao coo l ing  system a t  ail, r e s a l t -  
ing i n  the use ,  and subsequcnt  waste, of c i t y  water a t  t h e  rz rs  02 
a 2 p r o x i m t e l y  150,000 g a l l o n s  a week. 

. .  

I n  most cases, t h e s e  s y s t m s  t e r e  designcC znd i n s t a l l e d  i o  hancilz 
h e a t  loads v h i c h  have long since 5zcn surpassed.  Experirncncal r e -  
s e a r c h  and prosra.-r;.iczric chanzzs hav r  al;;'.ost i n v a r i a b l y  inc reased  
t h e  dcrnands on the  c o o l i n s  water s;'siezs, and mch oE i2,e equlp;?r,C 
i s  r a p i d l y  betoning i n a d q i i a t z ,  thcreby  l i n i t i n ; ;  i h e  axount a:(! 
n a t u r e  of t h e  t ec l in i ca i  work which can be zccox?l:shed. 
e s ? e c i a I l y  t r u e  now s i n c e  se-era1 'nigh t e f iv~erararc  Eur2sces r q u i r -  
i n g  e x t e n s i v e  c o o l i n g  havs r e c e z t l y  been i n s t a l l e d .  
e x i s t i n s  systems vi11 b e  c o n s o l i d a t e d  i n t o  one l a r g ~ ,  c e n t r a l l y  
l o  c e t  ed coo 1 i n 5 E owe t 0 a c i 1 i t y , 

T h i s  is 

All of t he  s a l ?  . '  

c 



b. 

. .  
. -  
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. , a  b e  provided and'  sc; ,arata cad : rea tze i l t s  p e r E o x e d .  
are  o c c u r r i n z  i n  t h e s e  l i n e s  and they w i l l  be  re? iacea ,zna  i n -  
s t a l l e d  in i h e  new u t i l i t y  tunnel ,  w i t h  ncv s t a i n l e s s  s tee l  oz 
glass l i n e s .  

~ c a l c a ~ ~ i  

S t e m  Supply snd Condensace Xaturn Lines - $70,020 

Steam, trhich is ussd  a t  TX-2t Eot space h e a t i n g ,  h o t   at..^ 
produc t ion  and c e r t a i n  l a b o r a t o r y  ? rocasszs ,  is z z - e r z t e d  
by a s t em plant l o c a t p d  at ti12 si te,  
h i g h  t e n 2 e r a t u r e s  a d  hizh t'lot? ratas, tha s'iean and COD- 

d e n s a t e  r c t u i n  mains,  w h i l e  over  20 g e a r s  o l d ,  a r e  i n  ger rera l l y  
good cond i t io2 .  iiovever, t h e  1a tGta ls  l e a d i n g  Fron  thz c d n s  
i n t o  i n d i v i d u c l  b u i l d i n s s  have d e t e r i o r a t e d  :o t h e  ?oLr,c w k ? e  
e x c e s s i v e  a m u z t s  o f  s t e a n  and condensazl- arc lost d a i l y ,  a d  
emerzency nz ln t enance  b o t h  outside ami w i t h i n  t h e  b u i i Z n S s  
i s  ex tens ive .  This is no t  unusual i n  a 20 yea r  o i d  s y s : m  SIZCP, 
p i t t i n g  and c o r r o s i o n  occur  more r e a d i l y  i n  Ia tercls  :?her% flows 
are r e s t r i c t e d  and t empera tu res  reCucerl. 
a l l  branch  piping from t h e  mains t o  t h e  poin'; of use i n  each 
b u i l d i n g  w i l l  be rep laced .  A l s o  scheduled for repiaceiccrr are 
r e l a t e d  itens such as t r a p s ,  s t ra iners ,  valves and condensate 
pump s . 
Compressed A i r  System - $55,000 

3ecause oZ reia:l-:aly 

linder h i s  ?reject, 

High p r e s s u r e  a i r  i s  c u r r e n t l y  suppl ied  t o  g e n e r a l  l a b o r a t o r y  
areas, shops and p r o c e s s  lir.es by three o b s o i e r e  a5r co=?ressors  
l o c a t e d  i n  s e j ~ a r a t e  b u i l d i n g s .  Replacemen: p a r t s  f o r  these coz- 
p r e s s o r s  are no 

e i t h e r  o f  t h e s e  p rocedures  i s  expens ive  and t ime consudi ig .  
a d d i t i o n ,  becausz of l a c k  or' s u i t a j l e  d r y e r s ,  t h e  conpress:d , 

air has such a high n o i s t u r e  c o n t e n t  t h a t  i t  should no: be ?uc 
t o  c e r t a i n  uses, such as powering d e l i c a t e  a i r  d r i v e n  i n s t r u x n L s .  

Longer r o u t i n e l y  s tocked  by vendors  and, as a 
consequcncc, nus: be  s p e c i a l  o rde red  o r  f a b r i c a t e d  locally; .L 

--. ' I n  .-. 

The m i s t u r c r  i n  t h e  air also c a u s e s  p r e c a t u r e  c o r r o s i o n ,  p i t t i n s  
and s c a l i n g  i n  d i s t r i b u t i o n  p ip ing ,  t he reby  i n c r e a s i n g  t h e  need 
for maintenance '  and replacement .  

New coniprcssots, r e c e i v e r s ,  a E t e r c o o l e r s ,  d r y e r s ,  p r c s s u r e  rc- 
d u c i n g  v a l v e s  and d i s ' r i b u t i o n  Lines w i l l  be installed to re- 
p l a c e  the obsolete e q u i p w n t  d i s c u s s e d  above. The conpressors 
w i l l  be installed i n  a single, r e a d i l y  a c c e s s i b l e  equi?r.cnt roan 
and will bc manifolded t o  f u r n i s h  hi;h ixessure a i r  frorn s cen- 
t r a l i z e d  s t a t i o n .  
t h e  new u t i l i t y  turincl to provide easy  accqss f o r  i n s p e c t i o n  and 
r e p a i r s .  

D i s t r i b u t i o n  pi ; l ing w i l l  be r o u t e d  tlirouz'n 

r 



C. E x i s t i n g  S t r u c t u r a s  

E x i s t i n g  s t r u c t u r e s  will ba u t i l i z c d  where 7oss ib l e .  
s t r u c t i o n  proposci i s  t!lat of c o z 3 i n a t i o n  corrldors and equipzenr  Z O O ~ S  i o  t e? lace  
press f i t  d e t e r i o r a i e d  acd u n s a i l s E a c t o r y  f a c i l i t i e s .  

D. 

Kefcr t o  a t t a c h e d  USL Engineering Department Drawings Nos. 28G-C-36793 t ' n r o u ~ b  
3OSOO. 

The o n l y  new s t r u c z u r s  COC- 

; 
Pre l imina ry  P lans  and O u t l i n e  S p e c i f i c a t i o n s  f 

i 
A number of q e c i f i c a t i o n s  have been c a l l e d  o u t  on che actached drawings, 

some a r e  d e t a i l e d  i n  o t h e r  s e c t i o n s  of tnis p ro?osa l ,  and t h e  ba l ance  w i l l  be de- 
veLoped dur ing  the  c o u r s e  of T i t l e s  I and XI engineer ing.  

So new f a l l o u t  s h e l t e r  space  w i l l  be  provided  as ? a r t  o f  t h i s  rehabL:i:aclon pro;- 

i 

l. 
t 

k 

1 
*- . -- 5 

c c t .  The o n l y  p o s s i b l e  wa te r  p o l l u t i o n  c o n t r o l  f a c i l i t y  t o  be  conscrucced wili . .  be  
t h e  rep laceEent  of e x i s t i n g  u n s a t i s f a c t o r y  and l e a k i n g  d i r e c t  b u r i a l  i n d u s t r l a i  
waste l i n e s  w i t h ' s t a i n l e s s  steel  o r  g l a s s  l i n e s  i n s t a i l e d  i n  a nev u t i l i t y  tunnel. 
In a d d i t i o n ,  as an a i r  p o l l u t i o n  conc ro l  measure, s e v e r a l  b u i l d i n g  exhaus t  a i r  
systems w i l l  be  r e h a b i l i t a t e d  t o  p rov ide  cont inued  adequate  i i l r r a c i o n  of rad io-  
a c t i v e l y  contaminated p a r t i c u l a t e  matter. 

E. P re l imina ry  Zstimate of Cost 
1 

I 

1: 

( 2. 

3. 

Engineer ing ,  d e s i g n  and i n s p e c t i o n  @ 15% of c o n s t r u c t i o n  
costs, I t e m  2 

Cons t ruc t ion  
Xn;)roveclent s t o  l and  

Surfac ing ,  paving  and d r a i n a g e  $220,000 
d i v e r s i o n  

Bui i d ing s - 
ileplacement o€  c o r r i d o r s  and equi3ment 
rooms 455,000 
Re?lacement oE b u i l d i n g  supply and 
exhaus t  a i r  systems 665,000 
A i r  d r y e r  rep lacements  95,000 
Misce l laneous  minor b u i l d i n g  s e r v i c e s  
i q r o v e m e n t s  145,000 

Utili t i e s  
Uti1 i c y  tunnel  320,000 
Primary and secondary c l e c t r i c a l  power 
systems r e h a b i l i t a t i o n  385 , 000 
C e n t r a l i z e d  c o o l i n g  w a t e r  system 260,000 
Upgrading of misce l l aneous  u t i l i t i e s  + 205,000 

. .  
,- . .  

Cont ingencies  @ 10.77. oE above c o s t s  . .  . .  

$ 220,000 

1,360,000 

1 J70,OQO 

\ Total P r o j e c t  Est imate  

I 

$ 412,GOG 

2,753,660 



A. K a t u r a l  Uranium and Deple ted  Uranium 

1. Nont ranspor tab le ,  fo rmer ly  c a l l e d  i n s o l u b l e ,  uranium can  

p r e s e n t  a r a d i a t i o n  problem i f  depos i t ed  i n  t h e  lung .  Te t r a -  

f l u o r i d e s ,  o x i d e s ,  and ammonium d i u r a n a t e  a r e  i n  t h e  nont rans-  

p o r t a b l e  ca t egory .  Based on an  a l lowab le  lung  exposure of 

15  rem/yr, t h e  permissible lung  burden f o r  n a t u r a l  and dep le t ed  

uranium i s  0.017 U C i  o r  37,800 dpm, us ing  t h e  2.2 x 10" dpm a s  

e q u i v a l e n t  t o  1 U C i .  T h i s  i s  e q u i v a l e n t  t o  25  mgm of n a t u r a l  

uranium or 50 mgm of d e p l e t e d  uranium, assuming s p e c i f i c  a c t i v -  

i t i e s  of  1 . 5  dpm/vgm and 0.76 dpm/ugm, r e s p e c t i v e l y .  

C u r r e n t  methods of a s s e s s i n g  a lung  burden from u r i n e  ex- 

c r e t i o n  d a t a  a r e  n o t  w e l l  e s t a b l i s h e d .  A s  a b a s i s  f o r  es tab-  

l i s h i n g  a l o g i c a i  method, t w o  w e l l  documented uranium i n h a l a t i o n  

c a s e s  a long  w i t h  ICRP recommendations a r e  d i s c u s s e d  below, 

F i s h ' s  Data (1) 

T h i s  c a s e  concerns  a ma:i who a c c i d e n t a l l y  i n h a l e d  U30, d u s t  

w h i l e  machining en r i ched  uranium meta l  i n  t h e  Y-12 P l a n t  a t  Oak 

Ridge.  

Over a p e r i d  of abou t  a y e a r ,  measurements w e r e  made of t h e  

186 k e V  x - r a d i a t i o n  from Uranium-235 r e t a i n e d  by the man, and 

comparisons w e r e  made w i t h  d a t a  from u r i n e  a n a l y s i s  (F i sh ,  1961) ( 2 ) .  

Within t h e  r a t h e r  i l l - d e f i n e d  l i m i t s  i t  appea r s  t h a t  t h e  r a t e  of 

d p e a r t u r e  o f  uranium from the z e g i x  of the man's chest was matched 

by t h e  r a t e  of u r i n a r y  e x c r e t i o n .  



2 

F i s h  expressed  t h e  r a t i o  of lung  burden a t  t h e  t i m e  of 

s a n g l i n g  (B) t o  t h e  d a i l y  u r i n a r y  e x c r e t i o n  ( u )  a s :  

1 
-0.0078T E = 8 2  + 1 4 7 ( 1  - e 

il 

o r  i n  t e r m s  of Gr inary  e x c r e t i o n  p e r  l i t e r  ( u )  

where T i s  t i m e  s i n c e  d e p o s i t i o n  i n  days.  

F o r  t h e  r a t i o  of  o r i g i n a l  lung  burden (D)  t o  d a i l y  ex- 

c r e t i o n  r a t e  (;) a f t e r  T days ,  F i sh  f i t t e d  the equat ion:  

- U = 0.0106 e -0.0347T + 0.00163 e -0.00231T 
D I 

or  i n  terms o f  u r i n a r y  e x c r e t i o n  p e r  l i t e r  (u )  

-0.0023J.T + 0.00116 e U - -  - 0.0076 e 
D 

R a t i o ' s  c a l c u l a t e d  from th i s  equa t ion  and for  t i m e s  from 

2 day t o  300 days a r e  l i s t e d  i n  Table  I. 

E a r l y  t i m e  e x c r e t i o n  r a t e s  a r e  q u e s t i o n a b l e  s i n c e  sys t ema t i c  

sampling d i d  n o t  begin u n t i l  s e v e r a l  days a f t e r  the a c c i d e n t a l  

i n h a l a t i o n  and t h e  f i r s t  e x c r e t i o n  r a t e  recorded  was 50 pgm p e r  

day. O t h e r  e a r l y  t i m e  d a t a  a r e  r e p o r t e d  b y  H a r r i s  ( 3 )  who found 

t h a t  t h e  e a r l i e s t  measurable  r a t e  was abou t  7 t i m e s  a s  h igh  a s  

the e x c r e t i o n  r a t e  a f t e r  2 0  hour s .  A l s o ,  Eisenbud and Qu ig ley  (4)  

found t h a t  t h e  i n i t i a l  e x c r e t i o n  r a t e  of abou t  8,000 pgm p e r  1 

f e l l  t o  abou t  1 3  pgm per 1 i n  1 0  days ,  and was a b o u t  6 ugm a f t e r  

60 days .  

Saxby's Data ( 5 )  

The e a s e  d e s c r i b e d  i s  one of  i n h a l a t i o n  of en r i ched  uranium 

d u s t ,  p robab ly  i n  t h e  form of  t h e  i n s o l u b l e  o x i d e  U308. Urinary 

i- 
f 
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and f e c a l  e x c r e t i o n  samples w e r e  obtaified a t  i n t e r v a l s  over  a 

p e r i o c  of z e a r l y  two y e a r s  and -__I i n  v i v o  measurements of t h e  uranium 

i n  t h e  r eg ion  of t h e  lungs  were a i s 0  c a r r i e d  o u t  ove r  the same 

period. The d e 2 o s i t i o n  r e s u l t e d  f r o m  c h r o n i c  exposure o r  from 

a nuzher of sxall sporad ic  a c u t e  exposures  d u r i n g  an 18 month 

p e r i o d  5 u t  t h e  major p a r t  was probably r e c e i v e d  a s  an a d d i t i o n a l  

l a r g e  i n t a k e  du r ing  t h e  f i rs t  week of sampling,  or, more probably,  

1 a f e w  days before sampling began. A c t u a l l y ,  t h e  e x a c t  t i m e  p e r i o d  

L 

dur ing  which t h e  d e p o s i t i o n  occurred  w a s  n o t  known. 

Saxby found t h a t  t h e  d a i l y  u r i n a r y  e x c r e t i o n  f o r  t i m e s  of 

6 t o  593 days could  be describes approximately by a t w o  c o m -  

ponent  exponen t i a l  f u n c t i o n  of t i m e .  The o r i g i n a l  c h e s t  burden 

was e s t ima ted  t o  be 4 x l o 4  p C i  and t h e  f u n c t i o n  g i v i n g  t h e  

d a i l y  u r i n a r y  e x c r e t i o n  was: 
. -O.OlT -0.06T u = 290 e i- 73 e 

T h e  above f u n c t i o n  p u t  i n  more g e n e r a l  terns t o  g i v e  t h e  
- 
' r a t i o  of d a i l y  u r i n a r y  e x c r e t i o n  (;) T days  a f t e r  the d e p o s i t i o n  

of a l ung  burden (D)  becomes: 

-0.OlT + 0.00183 e _. -0 . 06T = 0.00725 e 
D 

or  i n  ter;;;s of u r i n a r y  e x c r e t i o n  per l i t e r  u: 

-0.O6T -0.01T 
. E = 0.0052 e -t 0.0013 e 
D 

For t h e  p e r i o d  60 days through 600 days  fo l lowing  the de- 

p o s i t i o n  Saxby found the chest burden (9, and d a i l y  u r i n a r y  

e x c r e t i o n  (;) could  be exp la ined  by: 

L+= 1 . 9  x 1 0 5 ~ - 4  

, 
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U s i n g  these r e l a t i o n s  t h e  r a t i o  of chest b u r d e n  t o  u r i n a r y  
e l i m i n a t i o n  is :  

5 -0.4 

-1 - 4  
= 1 1 . T  1.9 X 1 0  T - DT 

il 1.8 x 104 T 

o r  i n  terms of uranium per l i t e r  - DT - - 15.4T 
U 

Saxby ' s  d a t a  s u g g e s t s  t h a t  the  appa ren t  h a l f - l i f e  i n  t h e  chest  

d u r i n g  t h e  p e r i o d  60 t o  600 days i s  abour  one y e a r  w h i c h  i s  con- 

s i d e r a b l y  longe r  than  the ICRP 120 day h a l f - l i f e .  Using a 365-day 

h a l f - l i f e ,  t h e  o r i g i n a l  l ung  burden t o  e x c r e t i o n  r a t i o  becomes: 

154 .T 

e 
- -  - D 

-0.693 T 
365 

U 

A l s o ,  t h e s e  d a t a  

uranium i s  suspec ted ,  

i n d i c a t e  t h a t  when exposure t o  i n s o l u b l e  

and sampling fo r  uranium i s  c a r r i e d  o u t  a t  

i n t e r v a l s  of 30-60 days,  a f a c t o r  of about  700 should be used 

t o ' c o n v e r t  t he  q u a n t i t y  of uranium e x c r e t e d  p e r  l i t e r  i n  t h e  

u r i n e  t o  t h e  q u a n t i t y  of uranium o r i g i n a l l y  d e p o s i t e d  i n  t h e  

l u n g .  F i s h  sugges ted  a s m a l l e r  f a c t o r  of between 110 and 270,  

b u t  i n  h i s  c a s e  no f e c a l  e x c r e t i o n  was observed and h i s  f a c t o r  

i s  comparable w i t h  t h a t  needed t o  c o n v e r t  t h e  t o t a l  uranium ex- 

creted p e r  l i t e r  of u r i n e  t o  t h a t  i n  the lung ,  Saxby found t h a t  

the f e c a l  e x c r e t i o n  was -3 t i m e s  the u r i n a r y .  

ICRP's Recommendations 

The ICXP's (6)  recommendations a r e  based  on an a l lowab le  

annua l  exposure to t h e  lungs  of 15 rem/yr and a h a l f - l i f e  of 

1 2 0  days  assuming the uranium i n  the lung  i s  t aken  i n t o  the 

body f l u i d s .  Shown b e l o w  i s  a s i m p l i f i e d  g r a p h i c  p r e s e n t a t i o n  

of the me tabo l i c  model upon which uranium u r i n a l y s i s  determina-  

t i o n s  can  be based .  
I 



Fraction e l i m i n a t e d  f r o  I 

E l i n i n a t i o n  v i a  r o u t e s  o t h e r  Blood 

G.I. t r a c t )  
t h a n  blood (e .g .  sputum and 

MPBB for  l u n g s  
= 0.017 UCi 
’= 25 mgm . 

Bone and s o f t  
t i s s u . e  

Urine 

The l u n g  burden f o r  an a h t e  d e p o s i t i o n  a f t e r  a few days w i l l  

follow : 
-0.693 .T 

= De DT 

The amount seen i n  m e  l i t e r  of u r i n e  w i l l  be: 

DT u = . 0.5  . 0.67 
120 1.4 
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u = 0.00138 D, 
I 

o r  C, = 7 2 5 ~  1 

0.693T 
= 725  e 1 2 0  725 - D 

U -0-6931' o r  - -  

120 e 

S uinma r y  

Urine sarr;?les f o r  n b t u r a l  o r  d e p l e t e d  uranium a r e  normally 

c o l l e c t s d  monthly from persor,s working i n  p o t e n t i a l  exposure a r e a s .  

The m o s t  c o n s e r v a t i v e  approach i s  t o  assume t h e  d e p o s i t i o n  occurs  

the day a f t e r  he i s  sampled and 30 days  e l a p s e s  before resampling. 

F r o m  the p r e v i o u s l y  d i s c u s s e d  d a t a ,  it seems reasonab le  t o  use 

a f a c t o r  of 500 t o  c o n v e r t  t h e  u r i n e  c o n c e n t r a t i o n  fo r  t h i s  c a s e  
I 

t o  a maximum e s t i m a t e d  l u n g  burden.  See  Table  11. I f  t h e  permis- 

s ib l e  c h e s t  burden  i s  2 5  m g  f o r  n a t u r a l  uranium, the u r i n e  concentra-  ! 

25000 o r  50 t i o a  e q u i v a l e n t  for a t h i r t y  day e l a p s e d  t i m e  would be 
500 

I;gin/l. F o r  d e p l e t e d  uranium t h e  cor responding  f i g u r e  i s  100 ugm/l. 

These e s t i m a t e d  lung  burdens  can  be c a l c u l a t e d  f o r  each sample and 

averaged  o v s r  a y e a r  t o  g i v e  t h e  average  annual  l u n g  b u r d e n . .  

A sonewhat less c o n s e r v a t i v e  e s t i m a t e  can be made by  assuming 

exposure  t o  occur  midway between the t w o  sampling periods.  I n  

t h i s  c a s e ,  the u r i n e  c o n c e n t r a t i o n  cor responding  t o  25  mgm i n  the 

l u n g s  would be h i g n e r  by  -3 .  

I n  considering chronic exposure to insoluble uranium  compound^, 

i t  i s  impor t an t  t o  r e a l i z e  t h e  c a s e  nay c o n s i s t  o f  a "mobile" 

f r a c t i o n ,  behaving  l i k e  t h e  l u q  burden j u s t  d e s c r i b e d  and an 
I 

" i m m o b i l e "  f r a c t i o n ,  which may be perritanently f i x e d  i n  t h e  lungs  

and make no c o n t r i b u t i o n  t o  u r i n a r y  e x c r e t i o n .  The"iinmobi1e" 

f r a c t i o n  w i l l  p robab ly  be l o c a t e d  i n  t h e  pulmonary lymph nodes.  
I 



- - O r i g i n a l  Dezos i t i on  ( D )  f o r  
R a t i o s  o r  Urinary  Exc re t ion  p e r  l i t e r  (u) 

Kontranspor taSle  Uraniun Compounds 

n 2 -  i l l l re  froin 
i n h a l a t i o n  

D Ratio 3 for Various  Tines 

2 
7 

1 4  
2 1  
30 
45 
60 
90 

120  
180 
240 
300 

130* 
14 0 
1 7 0  
210 
270 
370 
515 
790 
970 

1250 
1400 
1650 

N . A  . 
220 
300 
400 
54 0 
850 

1100 
1800 
2550 
4550 
8550 

15500 

x .A. 
N.A. 
K.A. 
340* 
490* 
760* 

1050 
1650 
2340 
3920 
5900 
8120 

N . A .  
755 
790 
815 
865 
94 0 

1030 
1250 
1450 

2900 
4000 

2050 

~ ~ ~~~~~ 

*Ques t ionable  

N.A. - Data n o t  applicable 

-0.00231T -0.0347T + 0.00116e - = 0.0076e 
D 
u 

-0  . O1T (2) = 0.0052e + 6.0013e D 

D - 15.4 . T ( 3 )  - - 
U -0.693 T 

365 e 
725 - D 

-0.693 - T (4 )  u -  

i 

120  e -  
.( 



O r i q i R e :  2eposi:ion ( D )  Suxriary of u-F.i-- R a t i o s  L i l l ~ ~ L y  Excretion per Liter ( u )  

Ti txs  from 2 Ratios 
inha l a t i o r :  u 
t o  sampling Fish Sax3y ICRP 

( d a y s )  (1) ( 2 )  ( 3 )  (4) Average 

2 1  
3 0  
45 
60  

2 1 0  400 340  815 
270 54.0 490 865 
3 7 0  850 760 940 
515 1100 1050 1030 

435 
535 
730 
895 

Average 355 725 610 915 649 

-0.03471: 0.0076e -0.00231T + 0.00116e 

-0.OlT 0.0052e + 0.0013e 

15.4'7 
-0.693 . T 

365 e 

7 2 5  
-0.693T \ 

120 e 

i 
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1 c  
L .  c q 7 y - w < 7 n v - -  ,c?;le c r~r i im,  for r ;e r ly  c a l l e d  s o l u k i e ,  d l s 2 l a y s  

chemical  t o x i c i t y  and ,  s i n c e  n a t u r a l  and d e p l e t e d  uranium h a s  

such low s2eclf ic  a c t i v i t i e s ,  c h e n i c a l  2znage t o  the k ichey  i s  

l i k e i y  LO b e  n o r e  irrip0rtar.t t h a n  r a c i s t i o n  danzc;e t o  body t i s s u e s .  
n i r a n s 2 o r t z S l e  ciraniux compounds i n c l u s e  u r a n y l  n i t r a t e  and hexa- 

f l xo r i ze  which ir; t h e  gaseocs  s t a t e  i s  r a p i d l y  t ransformed i n  

air i n t o  t h e  cori2ound u r a n y l  f l u o r i d e ,  U02F2# which i s  a l s o  

solE5le. 

The r e t e n t i o n  and e x c r e t i o n  of t r a n s p o r t a b l e  uraniurrt 

c o n ~ o u r , d s  hzve  Seen  desc r ibed  q u a n t i t a t i v e l y  fo r  a nusber  of 

c a s e s  some of xhic'n a r e  d i scussed  below. M o s t  of t h e s e  c a s e s  

invo lved  n e a s u r e a e n t s  of d a i l y  u r i n a r y  e x c r e t i o n  f o r  p e r i o d s  of 

a y e a r  o r  n o r e  a f t e r  i n t r a v e n o u s  i n j e c t i o n  of uranium s a l t s .  

Bernard acd! S t r c x n e s s  Data (7) 

Some of t h e  bes t  a v a i l a b l e  ev idence  f o r  the p a t t e r n  of e 
d i s t r l b u c i o n  and e x c r e t i o n  of soluble uranium compounds i n  

man comes f r o n  t h e  w o r k  of Bernard and S t r u x n e s s  (1957) .  They 

c o n d u c t e l  expe r imen t s  i n  which u rany l  n i t r a t e  (5 t o  15 rngin of 

xranium) was i n j e c t e d  in t r avenous ly  i n t o  6 t e r m i n a l  b r a i n  cance r  

p a t i e n t s ,  and a complete a n a l y t i c a l  stucly of the u r i n a r y  and 

f e c a i  e x c r e t i o n  was made. ?5ec d e a t h  o c c u r r e d ,  due t o  c a n c e r ,  

uranium a n a l y s i s  was c a r r i e d  o u t  on t h e  t i s s u e s  f r o m  5 of the 

6 p a t i e n t s .  

F e c a l  e x c r e t i o n  of uranium was negl ig i ' a le .  T h e  r a t e  of 

u r i n a r y  e x c r e t i o n  cou ld  bes: be - f i t t e d  by  t h e  expres s ion  

-1.5 h = 0,343 DT 

: w h e r e  = hour ly  u r i n a r y  e x c r e t i o n  

D = o r i g i n a l  burden 

T = t i m e  s i n c e  d e p o s i t i o n  ( h r s . )  
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t or body Surden  e v a l c a t i o n s  it i s  necessa ry  t o  e s t i m a t e  

D fron zieasLrenents of L. TO do th i s ,  i t  i s  conven ien t  t o  

e v a l u a t e  r a t i o s  of D t o  t h e  d z i l y  e x c r e t i o n  r a t e  b on d i f f e r e n t  

l a y s  a f t e r  Ce2os l t i on .  This can be done 3y i n t e g r a t i n g  t h e  

expres s ion  h = 0.343 DT o v e r  a p p r o p r i a t e  24-hour p e r i o d s .  

Eowever, t h i s  express ior i  becones  = 0.07 DT when T i s  i n  

days .  These r a t i o s  of t h e  o r i g i n a l  burden (D) t o  t h e  u r i n a r y  

e x c r - t i o n  r a t e  per l i t e r  ( u )  a r e  l i s t e d  i n  Tab le  I11 for  v a r i o u s  

t i m e s .  

-1.5 

-1 . 5 

The post  m o r t e m  d a t a  c o l l e c t e d  by  Bernard and S t r u x n e s s  

I 

s u g g e s t  t h a t  t h e  t o t a l  body burden a f t e r  seven days  i s  a b o u t  

$i t h e  i n j e c t e d  amount, and a f t e r  30 days  abou t  1/10. The 

p r i n c i p l e  s i t e s  of r e t e n t i o n  a r e  t he  bone and the k idneys .  

Bernard and S t ruxness  a l s o  reported on t w o  p a t i e n t s  i n j e c t e d  

i n t r a v e n o u s l y  w i t h  uranium t e t r a c h l o r i d e .  The r a t e  of u r i n a r y  

e x c r e t i o n  was less than  i n  t h e  c a s e  of u r a n y l  n i t r a t e ,  and t h e  

post  m o r t e m  ev idence  on one c a s e  showed c o n s i d e r a b l e  d e p o s i t s  of 

uranium i n  t h e  l i v e r  and bone. The d i f f e r e n c e s  i n  metabolism be- 

tween u r a n y l  n i t r a t e  and uranium t e t r a c h l o r i d e  have  a l s o  been 

observed  i n  an ima l s  by  v o e t g l i n  and Hodge ( 8 ) .  

B a s s e t t ' s  e t  a l . ,  Data ( 9 )  

T h i s  s t u d y  invo lved  s i x  h o s p i t a l  p a t i e n t s  who w e r e  i n j e c t e d  

i n t r a v e n o u s l y  w i t h  u r a n y l  n i t r a t e  (up t o  4 ingm uranium) and t h e  

u r i n a r y  e x c r e t i o n  was s t u d i e d .  A n a l y t i c a l  t echn iques  w e r e  prob- 

ably less s e n s i t i v e  t h a n  i n  the s t u d y  of Bernard and S t r u x n e s s ,  

and o n l y  t w o  p a t i e n t s  w e r e  fo l lowed fo r  more t h a n  n i n e  days.  N o  

post  m o r t e m  ev idence  was a v a i l a b l e  s i n c e  a l l  made good r e c o v e r i e s ,  
, 

Fish  f i t t e d  the  equa t ion  
-1.8 b = 0.572 DT : w h e r e  b = h o u r l y  r a t e  of e x c r e t i o n  

T = t i m e  i n  h o u r s  

D = o r i g i n a l  budy burder, 

t o  the  r e s u l t s  of t h i s  human s t u d y .  T h i s  r e p r e s e n t s  a r a t h e r  

higher  e x c r e t i o n  r a t e  t h a n  i n  the r e l a t i o n s h i p :  b = 0,343 DT 
-1.5 

i 
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b u t  i n  f a c t  the c u r v e s  for  the  i n d i v i d u a l  p a t i e n t s  i n  t h e  

t w o  s t u d i e s  f a l l  w i t h i n  t h e  same range .  

F i s h ' s  I n t e r p r e t a t i o n  of Bernard anti S t r u x n e s s '  Data 

Using Bernard and S t r u x n e s s '  d a t a ,  F i s h  a r r i v e d  a t  a 

r e l a t i o n  between the  body burden ( B )  a t  t h e  t i m e  of sampling 

and t h e  d a i l y  r a t e  o f  e x c r e t i o n .  H i s  best  f i t  equa t ion  was: 

1.3 + 3 T  -280; 
= 320 e 

li 

w h e r e :  T i s  the number of days s i n c e  the d e p o s i t i o n .  

Values  f o r  t h i s  r a t i o  a t  v a r i o u s  t i m e s  a r e  l i s t e d  i n  Table  I11 

i n  terms of e x c r e t i o n  per l i t e r .  
1 

ICI iP  Data (6 )  
-1.5 

T h e  ICRP r ecogn izes  the f r a c t i o n a l  e x c r e t i o n  e q u a t i o n  h = 0.07T 

which i s  based  on Bernard and S t r u x n e s s ' d a t a .  They recommend t h a t  

w i t h i n  the  f i r s t  24 h o u r s  a f t e r  d e p o s i t i o n  a b o u t  one h a l f  the body 

c o n t e n t  w i l l  be e x c r e t e d  i n  1 l i t e r  of u r i n e .  A t  l a t e r  t i m e s  each 

l i t e r  of u r i n e  w i l l  c o n t a i n :  

-1.5 u ~ = . * D  . 0.07 T 
1.4 

where: u and D a r e  a r b i t r a r y  u n i t s  of LlCi or  ugm and T i s  i n  

days  e 

The D/u r a t i o s  w i l l  be, e q u a l  t o  those quoted i n  column (1) 

i n  Tab le  111. 
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TABLE I11 

E x c r e t i o n  R a t i o s  fo r  T r a n s p o r t a b l e  Uranium Compounds 

T i m e  f r o m  
d e p o s i t i o n  
u n t i l  u r i n e  

sampling 
(day S )  

R a t i o  
u( l )  

B - R a t i o  
U 

( 2 )  

0 (same s h i f t )  
2 
3 
4 
7 

1 0  
14 
2 1  
30 

-2 
34 
83  

130 
3 3 0  
590 
990 

1900 
3200 

-2 
10  
18 
2 5  
53 
84 

130 
220  
350 

Daily excretion r a t e  assumed t o  e q u a l  1.4 1. 

-1.5 (1) 1.4 u = 0.07T 

+ 3T103 -5 -280; (2 )  B/h = 320 e 
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S uKma r y  

I t  should n o t  be f o r g o t t e n  t h a t  t h e  permissible body 

burden and a i r  c o n c e n t r a t i o n s  a r e  based  on chemical  t o x i c i t y  

and n o t  on r a d i a t i o n  dosage. The p e r m i s s i b l e  body burden 

based on r a d i a t i o n  dosage t o  bone i s  0 .06  , l C i  which i s  

1 0  t i m e s  t h a t  based  on chemical  t o x i c i t y  t o  t h e  k idney .  Hence, 

i t  would r e q u i r e  a massive overexposure i n  terms of chemical  

t o x i c i t y  t o  c a u s e  any a p p r e c i a b l e  r a d i a t i o n  dosage from t r a n s -  

p o r t a b l e  uranium. 

The most l i m i t i n g  f a c t o r  i n  t h e  c o n t r o l  o f  t r a n s p o r t a b l e  

n a t u r a l  o r  d e p l e t e d  uranium exposure i s  t h e  requi rement  e s t a b l i s h e d ,  

i n  ICRP Pub. # 6 ,  t h a t  i n h a l a t i o n  must n o t  exceed 2 . 5  mgm in any 

day.  T h i s  c o n t r o l  must be e x e r c i s e d  through a i r  sampling and 

would be e q u i v a l e n t  t o  ,200 and 400 dpm/mj f o r  d e p l e t e d  and 

n a t u r a l  uranium, r e s p e c t i v e l y ,  assuming an  8 hour  w o r k  day. 

For massive overexposures ,  t h e  r a t i o s  quoted  i n  Table  111 

would be used t o  de te rmine  t h e  body burden and on ly  by e v a l u a t i n g  

a number of s u c c e s s i v e  u r i n e  samples could  one de te rmine  whether 

t h e  uranium w a s  t r a n s p o r t a b l e  o r  n o n t r a n s p o r t a b l e .  
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E .  Snr iched  Uranium 

I n  g e n e r a l ,  the p e r m i s s i b l e  burdens  f o r  en r i ched  uranium 
a r e  i d e n t i c a l  t o  t h e  cor responding  burdens  f o r  n a t u r a l  uranium. 
Radia t ion  damage t o  t h e  lungs  f o r  n o n t r a n s p o r t a b l e  mixtures  and 
chemical  damage t o  t h e  k idney  f o r  t r a n s p o r t a b l e  compounds a r e  
t h e  c r i t e r i a  f o r  s e t t i n g  most permissible l e v e l s :  however, f o r  
t r a n s p o r t a b l e  en r i ched  mix tu res  such a s  90% a s s U  + 2% '"U t h e  
s k e l e t o n  becomes t h e  c r i t i c a l  organ.  Specific a c t i v i t y  va lues  
a r e  l i s t e d  i n  Table  I V  fo r  f o u r  common m i x t u r e s  and f i v e  s p e c i f i c  
uranium isotopes. 

1. Non t ranspor t ab le  Enriched Uranium 

S i n c e  t h e  haza rd  from n o n t r a n s p o r t a b l e  uranium i s  cons idered  
t o  be r a d i a t i o n  damage and t h e  a lpha  p a r t i c l e  e n e r g i e s  of t he  
uranium isotopes do n o t  d i f f e r  g r e a t l y ,  t h e  permissible burdens 
i n  a c t i v i t y  u n i t s  s p e c i f i e d  f o r  n o n t r a n s p o r t a b l e  n a t u r a l  uranium 
a z e  v a l i d  f o r  en r i ched  uranium. E l i m i n a t i o n  r a t e s  and expected 
u r i n e  c o n c e n t r a t i o n s  should  f o l l o w  s i m i l a r  p a t t e r n s  a l s o .  There- 
fore ,  p r e v i o u s l y  quoted  methods of de t e rmin ing  body burdens  f r o m  
u r i n e  samples for  n o n t r a n s p o r t a b l e  n a t u r a l  and d e p l e t e d  uranium 
a r e  a p p l i c a b l e  t o  e n r i c h e d  uranium. 

2 .  T r a n s p o r t a b l e  Enriched Uranium 

T r a n s p o r t a b l e  uranium p r i m a r i l y  d i s p l a y s  chemical  t o x i c i t y  
o r  damage t o  t h e  k idney ;  however, when n a t u r a l  uranium i s  en- 
r i c h e d  twelve-fold b y  t h e  d i f f u s i o n  process, c o n t r o l  on r a d i a t i o n  
d o s e  becomes necessa ry .  (10)  The s k e l e t o n  a l s o  r e c e i v e s  the 
h e a v i e s t  long-term d e p o s i t  r e s u l t i n g  from t r a n s p o r t a b l e  uranium. (11) 

F o r  a a r U ,  23%, 2 3 4 ~  , and enr ichments  c o n t a i n i n g  > 2% 233U o r  
"34U 8 the c r i t i c a l  o rgan  i s  b o n e .  The e f f e c t i v e  h a l f - l i f e  i s  ,300 
days  and an  i n i t i a l  burden of 1 ! l C i  i n  t h e  bone o r  an uptake of 
3 U C i  i n  b lood  w i l l  g i v e  490 and 470 r e m s  f o r  2 3 3 ~  and a 3 4 U  , re- 
s p e c t i v e l y .  T h e r e f o r e ,  a 15  r e m  bone dose w i l l  r e s u l t  from an 
i n i t i a l  bone burden of -0.032 U C i  f o r  a a a U  and a34U . The r a t i o s  
of body burden  t o  u r i n a r y  e x c r e t i o n  can be d e r i v e d  f r o m  t h e  I C R P  
v a l u e  f o r  b i o l o g i c a l  h a l f - l i f e  i n  bone. This becomes: 

p r e s e n t  bone burden  - - 300 x 1.4 = 610 
uranium excreted per l i t e r  of u r i n e  0.693 
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S i z c e  t h e  MPBB (bone c r i t i c a l  is 0.05 U C i  o r  110,000 dpm, 
t h e  r a t e  05 u r i n a r y  e x c r e t i o n  per  l i t e r  f o r  1 MPBB assuning  
no  c o n t r i b u t i o n  froin r e c e n t  exposures  becomes: 

d m  For 7 a a U ,  t h e  NPBB f o r  bone i s  0.01 and 3 6  P would r e p r e s e n t  
1 

1 MPBi3. 

t h e  k idney  and t h e  permissibile c o n t e n t  i s  governed by chemical 
t o x i c i t y .  Tne maximum permissible i n t a k e s  e s t a b l i s h e d  i n  I C W  
Reports k 6  and #lo ( 1 2 )  a r e  2.5 mgm i n  one day by i n h a l a t i o n  
andl 150 m g n  i n  t w o  days  by i n g e s t i o n .  

lloJooo = 180 dpm/l 
610 

For  a36U,738U,and U n a t  mix tu res ,  the c r i t i c a l  organ i n  

As sagges t ed  by r e f e r e n c e s  ( 1 2 )  and (13), body burden 
e v a l u a t i o n s  could  be made f o r  t r a n s p o r t a b l e  en r i ched  uranium 
froin t h e  p r e v i o u s l y  quoted r e l a t i o n :  

-1.5 u = D . 0.07 T 
1.4 

1.5 Rearranging ,  t h i s  becomes: D = 20UT 
Where D = o r i g i n a l  burden,  U = uranium conc. p e r  1 of u r i n e ,  
and T = t i m e  s i n c e  d e p o s i t i o n  ( d a y s ) .  

S i n c e  u r i n e  samples  for  en r i ched  uranium a r e  normally 
c o l l e c t e d  t w i c e  a month from p o t e n t i a l l y  exposed pe r sonne l ,  the 
best  p rocedure  would be t o  assume exposure  t o  have occurred  m i d -  
way  between sampling p e r i o d s .  D v a l u e s  c o u l d  be averaged over  
t h e  y e a r  and i f  t h e s e  ave rages  a r e  less t han  110,000 d p m ,  t he  
p e r n i s s i b i e  body burden can be assumed n o t  t o  have been exceeded. 
0.05 or  110,OO dpin cor responds  t o  the fo l lowing  e x c r e t i o n  
l e v e l s  u s i n g  t h e  D = 20UTlo5 r e l a t i o n : .  -’ 

E x c r e t i o n  
t (days a f t e r  exposure)  dpm/da y dpm/l 

7 
1 5  
3 0  
45 
6 0  
90 

420 
1 3 5  
48 
24 
16 
11 

300 
100 
34 
17 
11 

a 

If the i n t a k e  i s  by  i n h a l a t i o n  of a p a r t i a l l y  s o l u b l e  
m a t e r i a l ,  the  m o s t  common c a s e ,  the c a l c u l a t i o n  can  on ly  be 
a v e r y  rough e s t i m a t e :  when there i s  an  approach t o  t h e  per- 
hiss ible  burden  i n  v i v o  count ing  should  be cons ide red .  
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TABLE IV 

S ? e c i f i c  A c t i v i t y  Data 

Depleted - 99.3% a a e U  

x a t u r a l  - 99.3% saeu 
0 . 7  % 236U 

Enriched - 10% a3eU . 
* 

90% z a 6 U  

* -  
Enriched - 9PA aaeU 

2% 233u 

0.76  3.4 

1.5 6.8 x loe7 

4 . 5  

450 

2.0 x 

2.0 

, 
0 3 2 ~  -- - 4.6 10' 20.9 

4 - 2  'X 10 

1.3 x 10 4 

9.0 

6.2 

4.9 2.2 x 

* The Z s 4 U  i s  cons idered  to be in equilibrium w i t h  the aseU. 
T h i s  i s  n o t  r e a l i s t i c  s i n c e  typical Z a 6 U  enrichments  of 20 and 
90% have a s s o c i a t e d  -0.13 and*0.87% 0 3 4 U  enrichments  and the 
specizic a c t i v i t y  of these mixtures  are 19 and 125 dpm/ugm, 
r e s p e c t i v e l y  

*.  6 ** 
1 U c i  = 2 . 2 2  x 10 gpm. 

I 
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12. 

13. 

Jackson,  S., Assessment of R a d i o a c t i v i t y  i n  Nan, 
V o i .  IT, I k E A ,  Vienna, p. 549 (1964) STI/PLEi/84. 

Jackson, S . ,  The I n t e r p r e t a t i o n  of Data on Radionucl ides  
i n  Ur ine  - Part I: Uraniuic. AHSB(RP)15, 1962.  

ICRP P u b l i c a t i o n  # l o ,  Evalua t ion  of Rad ia t ion  Doses t o  Body 
T i s s u e s  froin I n t e r n a l  Contamination Due t o  Occupat ional  
Exposure ( t o  be p u b l i s h e d ) .  

S c h u l  te, H. E’. P r i v a t e  communication 1967.  

1 -  



: 'OPTICNIL FOPI'. N3. 10  
MAY 1901 EJlllON 
GSA F?MZ (41 CFII 101-11.5 

ReviewdLab Counsel 

USITED STATES GOVERNMENT 

morandum 
JAF4 l a  1368 TU 

FROM : 

SUBJECT: PREPARATION O F  FORM AEC-190 FOR C Y  1967 

L R: %GM 

Attached is a self-explanatory le t ter  f rom Martin B. Biles, subject 
as above, dated January 8,  1968, which a sks  that contractors separate  
employees f rom vis i tors  when reporting persons monitored for radia- 
tion exposure. 

Where possible, please furnish a n  estimate of the p e r  cent of total  
employees monitored who a r e  required to be monitored in accordance 

M -*. . / -!,!.:--> 4; = ~ .  ,> ; -..-.:<; ,J :::/ - J :7 /- -- . with Appendix 0524. -: . - ._i . , .m 2 I J ,&,. 
(4 ;/-- : 

F o r m  AEC-190 (AEC-191) should be in this office p r io r  to February 15, 
1968. 

Enclosure: 
Memo f r  Biles, 1/8/68 

-. b . . . . . . .  ~.. . ~ 

/--- - .--. 
.- 



-.?_- 

TO 

FROM :- 

SUBJECT : 

I 

OPTIOnu FORM No. I O  SOW-107 
MAY I B f  EDITION 
G U  G M  REG. No. D 

UNITED STATES GOVERNMENT 

Memo ran durn 
F i e l d  O f f i c e  Managers 

Mart in  B.  B i l e s ,  -Di rec tor  

PREPARATION OF FORM AEC-190 FOR CY-1967 

OS : ADO: MSB 

DATE: J a n u a q  8, 1968 

Divis ion  of Operat ional  Sa te ty ,  HQ 

It i s  r eques t ed  t h a t  Form AEC-190, "Summary of  Whole Body Radi- 
a t i o n  Exposures t o  Externa l  Pene t r a t ing  Radia t ion  Accumulated 
dur ing  t h e  Year" be prepared as fo l lows  f o r  CY-1967. 

Ins t ead  of  r e p o r t i n g  v i s i t o r s  and. employees i n  a t o t a l  f i g u r e ,  
p l e a s e  show them sepa ra t e ly ,  e .g .  

Tota l  
Not Range To ta l  

Cont rac tor  Moni t d 0-1 1-2 2-3 e t c .  Monit 'd 

DPE (Employees) 100 420 50 
DPE ( V i s i t o r s )  300 35 0 0 

Where p o s s i b l e ,  could you estimate what pe rcen t  of t h e  t o t a l  em- 
p loyees  monitored are requi red  t o  b e  monitored i n  accordance w i t h  
Appendix 0524, "Standards f o r  Radia t ion  P r o t e c t i o n . "  P lease  
i n d i c a t e  t h i s  i n  the  l a s t  column, "Total  Monit 'd", on Form AEC-190. 

Form AEC-190 (and AEC-19-1) should be i n  t h i s  o f f i c e  be fo re  the  c l o s e  
of bus iness  February 28, 1968. 

cc:  D i r e c t o r ,  Div is ion  of Naval Reac tors  
D i r e c t o r ,  Div is ion  of  Space Nuclear Systems 

. .  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544  
TELEPHONE: 

OFFICE MEMORANDUM 
TO : Dean D. Meyer, Group Leader,  H-1 DATE: J a n .  2 2 ,  1968 

FROM : C a r l  Buckland, Leader ,  General  Monitor ing S e c t i o n ,  H - 1  

235 
SUBJECT: 1967 BODY EURDEE REPORT ON NORMAL AND ENRICHED URANIUM ( U) 

SYMBOL: H-1 
ReviewdILab Coufisel 

Normal Uranium 

N o  one i n  LASL reached 50% of t h e  body burden f o r  normal uran. 
The h i g h e s t  man was m e .  Z - m  w i t h  a 24.56: 
The second h i g h e s t  was e--, Z - m ,  w i t h  7.0% 

Enriched Uranium ( 235U) 

N o  one i n  LASL reached 50% of t h e  body burden fo r  en r i ched  
uranium. The h i g h e s t  man was e e -of w i t h  26.0% 
based on on ly  one sample and i s ,  t h e r e f o r e ,  i n c o n c l u s i v e .  

The review of t h e  235U r e s u l t s  does no t  i nc lude  ADP-SF (except  
0) o r  H-1  a t  D P  S i t e  o r  any of t h e  o t h e r  groups not covered 
by t h e  H-1 General  Monitoring S e c t i o n .  Qz$ 

a / e  1 

Xc:  F i l e  

Ca r l  Q@A Buckland 



LO5 ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO 67544 
UNIVERSITY OF CALIFORNIA 

TELEPHONE: 

OFFICE MEMORANDUM 
TO : Dean D.  Meyer, Group Leader ,  H-1 DATE: ' J a n .  1 7 ,  1968 

FROM : C a r l  Buckland, Leader ,  General  Monitor ing S e c t i o n ,  H-1  

SUBJECT: 1967 BODY BURDEN REPORT ON NORMAL AND ENRICHED URANIUM ( u) 235 

SYMBOL: H - l  

Normal Uranium 

N o  one i n  LASL reached 50% of t h e  body burden for normal 
uranium. The h i g h e s t  man was -e. -, Z - m ,  
w i t h  a 23%. The second h i g h e s t  was Irrpr6&lrb: 
Z-, ' w i t h  7 :O%. 

6E1rEk 

r 

f$-- 
3.. 7%; - 23SU 

-s ;$-' Enriched Uranium ( 
7 - =  

I- -% :-.--- yL $ %:$I 2; No one i n  LASL reached 50% of t h e  body burden for en r i ched  
uranium. The h i g h e s t  man was -1p- -, Z - m ,  

fi a%=.< - w i t h  a 27.2% based on fou-r samples. I have no knowledge of 
t h i s  man's working with---235U excep t  t h e  small percen t  found 
i n  normal uranium and I 

'{% 
- 

.y y &J> : 

j 
: normal uranium body burden has i n f l u e n c e d  t h e  H-5 method f o r  

suspec t  t h a t  somehow or ano the r ,  

235U d e t e r m i n a t i o n .  The second h i g h e s t  man f o r  235U was 

h i s  

.; @. b. of Zia  w i t h  26.0% based on on ly  one sample and 
i s ,  t h e r e f o r e ,  i nconc lus ive .  

The review of t h e  235U r e s u l t s  do  n o t  i n c l u d e  ADP-SF (except  

covered by  t h e  H-1 General Monitor ing S e c t i o n .  

I, -- 
or  H-1 a t  DP S i t e  or any of t h e  o t h e r  groups n o t  

CB/e 1 

Xc: F i l e  

C a r l  Buckland 

.f 
, ../ 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 

Dean Xeyer, Gro~p 70 

Through : 

FROM : J o h  E d e r s ,  E-1 

Leader, 3-1 

SYMBOL : 

As per yo& request, 1 have examired uranium urinalysis 

resu l t s  on C'Z3 Bld. personnel Bad no one has more than 50% of 

a body burden { c f l  196 7 f 
The method used to obtain above infarmation was that 

outlined by A1 Valentine in his memo(Va1htine to Meyer) dated 

12/wa 

cc: F i l e  



t i ,  
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m--. pm .. L ~ L . , - ~ S  I,. ShisTT-an, X.3. 
'rie2Lt3 Divisioz Leader 
Los Alanos S c i e n t i f i c  Lzboratory 

Los ALz~os, l i ew Xexico 8751i4 

Dear Tos: 

P.O.  OX 1663 

Encloseci i s  2 copy of .z l e t t e r  I ka-re sent to Eate 3oodruff nuch 
along the lix you took, at l ea s t  i n  a pniloso?hicel sezs2. For 
k o r e  direct s u s g o r t ,  noWeyer, I disci lssed t h 2  problem w i t h  A r t  Keene.. 
As a result, he!, too, i s  5z-itir-g Zi'ate 7oodruff f ro= the ozor r t ima l  
Fo in t  or' v i e v  since k t  is in c'i?zrge of acixinisterin- --0 zlmt-wide - 
rzdia",ion g ro+ec t ion  procedures .  I believe he xi11 send you a c o g  
of  iis l e t t e r .  

S i x e r e l y  yours, 
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). 

T 0 

FRO51 : 

SL‘BJECT: 

Xarch 12, 1965 ReieWed/Lab 

Publicly Releasable 
Heads of D iv i s ions  and O f f i c e s ,  liQ 
Managers of F i e l d  Of f i ces  

Nathan E. I!oodruff, D i rec to r  
D iv i s ion  of Opera t iona l  S a f e t y ,  FQ 

% Tq’ Id. D*-\TE: 

os :I-F:CGW 

Recently q u e s t i o n s  nave a r i s e n  coccern ing  t h e  i n t e n t  of C5apter  0502 re2arciir.g 
t h e  i n t e r z a l  d e p o s i t i o n  r e p o r t i n g  requirements  r e l a t i v e  t o  exposures  chac 
have occurred  i n  2 r sv ious  yea r s .  That i s ,  Appendix 0502, Par t  IV, A . 2 .  
of  t h i s  Chapter  i s  open t o  t h e  i n t e r p r e t a t i o n  c h a ~  a l l  c a s e s  f o r  which 
ti12 average  body burden f o r  t h e  c u r r e n t  r z g o r t i n g  y e a r  e q u a l s  o r  exceeds 
1 / 2  t h e  p e r m i s s i b l e  l e v e l  m u s t  b e . r e p o r t e d  each such year  r e g a r d l e s s  of  
when t h e  exposure occurred o r  t h e  exposure s t a t u s  du r ing  t h e  i n t e r v e n i n g  
years.  

AEC Appendix 0502, Part IV, A . 2 .  states t h a t  “Radioact ive mater ia l  depos i t ed  
i n  t h e  body s h a l l  be  r epor t ed  011 Fora  X C  191 ,  ‘Surizary of Rad ia t ion  Expo- 
s u r e s  R e s u l t i n g  i n  che I n t e r n a l  Body Depos i t ion  of Rad ioac t ive  N a t e r i a l  
f o r  t h e  Year’, which w i l l  i n c l u d e  each  case  . . . .  t h a c  f o r  over  t h e  
r e p o r t i n g  ca l enda r  year  the  body c o n t e n t  of any r a d i o a c t i v e  rnaterial has  
a v e r a g d l / 2  of t h e  pe rmis s ib l e  body burden . . . .  This  does n o t  s t a t e  
and was n o t  i n t ended  t o  mean t h a t  a case n u s t  be r e p o r t e d  every  ca l enda r  
year  even though t h e  body burden averaged over  t h a t  yea r  exceeds 1 / 2  c‘ne 
pzTmissible  level .  The i n t e n t  of t h e  r e q u i r e x e r t  i s  t h a t  sach  cas-s a r e  
t o  bz r e p o r t e d  only  1) i n  t he  r q o r t i n g  ca l enda r  year  f o r  t he  exposure 
t h a t  caxsed t h e  es t imated  body burden t o  exceed l / 2  the  p e r n i s s i b i e  level 
o r  2) i n  each caisf idar  year  i n  which tne  b-xden  ( ~ h o u g h  p r e v i o u s l y  i n  
excess  of 112  t h e  pe rmis s ib l e  levsi) i s  r e v i s e d  upwards due t o  a Eore 
r e c e n t  exposure o r  t3  r e v i s e d  b2rden e s t i z e c e s .  

This  I n z e r p r e t a t i o n  i n  no way al ters  rshe r e s p o n s i 5 i l i t i e s  of_AEC and con- 
t r a c t o r  xanagimenr f o r  main ta in ing  a p p r o p r i a t e  r eco rds  o n  t h e  p a s t  and 
p r e s e n t  s t a t u s  of i n t e r n a l  d q o s i t i o n  cases  fo r  medical and l e g a l  purFoses.  
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IN R C Y Y  ZEFE'K TO: 

cs :XP :CGW 
E i rch  1 2 ,  i965  

Thomas L. Shipman, M.D. 
Eealt 'n D iv i s ion  l k a d e r  
Los Alaaios S c i e n t i f i c  Laboratory 
P. 0. Box 1663 
Lo3 A l a r m s ,  N e w  Xexico 875Lc4 

Dear Tom: 

This  i s  i n  r e p l y  t o  your  l e t t e r  of February LS, 1965 
r e q u e s t i n g  an i n t e r p r e t a t i o n  concerning AZC r a d i a t i o n  expqsure 
r e p o r t i n g  r z q u i r a n e n t s .  

A t  t h e  t i m e  tha XC 0502 r e p o r t i n g  r aqu i r enen t s  were forrn- 
u l a t e d ,  i t  cas n o t  cilr i n t e n t  thar: i n t e r n a l  exposure cases 
such as you have d e s c r i b e d  should be r o u t i n e l y  r e p o r t e d  
each year .  We d i d  n o t  chen and do not now cons ide r  t h a t  any 
u s e f u l  purpose would b e  servzd  by scch a requirement .  Tie 
in tended  purpose of t h e  XC r e p o r t i n g  requirements  concerning 
i n t e r n a l  body d z p o s i t i o n  i s  t o  keep the  AEC informed of acci- 
den t s  o r  i n c i d e n t s  d u r i n g  th2  year  i n  ques t ion  which r z s u l t e d  
i n  s i g n i f i c a n t  body burdens of rad ionucl idss .  

Attached i s  a COPY of a memoracd~~?m on t h i s  s u b j e c t  g i v i c g  
o m  i n t e r p r z c a t i o n  of r'nz i-:ording i n  ques t ion .  

S ince re ly  jroclrs, 

D i rec to r  
Div is ion  of Opera t iona l  Sa fe ty  

Attachment: 
.As s t a t e d  

c -c :  V. C. Vespe, AI, 

! 
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Rev;%w& CWnw 
' u ~ ~ i c ~ ~ .  @/ea bl 9 ,,q,p 

1% R ? L Y  REFER TO: 

0 : 3 : >;?:I.; 

Tboz2s L .  Shipxao, - 11. E. 
Siai;;z DixjLsio:i Leader 
Cnix:srsitj: of C a l i f o r n i a  
Los A-iaaas Sc ienLZz2  L L L - c  Laborztory 
P .  0 .  3ox 1553 
LOS A l ~ i ; l 3 ~ ,  :.?e;.? X ~ X ~ C O  87554 

Dear Tom: 

Lie k v e  g iven  a g r e a t  dea l  of c o n s i d e r a t i o n  i o  t h e  p-ro'slem d i s c u s s d  
i n  your  l e t t e r  of Xarch 15, 1965 .  

We have had t o  draw l i n e s  i n  e s t a b l i s h i n g  ox r  repcrc ing  and i a v z s t i -  
g z t i ~ - z  procedurss.  I n  . sc  c',oing, we b e l i e v i .  t h a t  t b e  l i ~ - ? s  have been 
drawn t o  g ive  a reasonable  approach t o  t h e  pro3lems which ;.?e f a c e .  At 
L n i  saae tine, we recognize t h a t  o t h e r  reasonakle  people mighc ~ o c  have 
drawn any s p i c i f i c  l i n e  at i d e n t i c a l l y  the  s a m e  place as we i?ave. I n  

ssa t he  l i m i t  t o  correspond t o  those l i m i t s  recornended by t h e  Federa l  
R d i a t i o n  Council  , the NCR?, I C R P  and o t h i r  s - t ax la rd  ss taSl lshed bod ies .  
I*:i. all recognize  t h a t ,  as you p o i n t  o a t ,  the l e v e l  i s  " e s s e n t i a l l y  non- 
1" .LJ - i -irLous" b u t  s o r e  number needed t o  b' esea5 i i shed .  

I n  r ega rd  t o  the  p o i n t ,  " i n v e s i i g a t i o n  may be perforzed  by t h e  con t r ac -  
t o r "  V J ~  zire a1lowing some latitude f o r  Type i3 exposcr2s .  >;e nave, i n  
ny op i s ion ,  had very  good exper ience  w i t h  our contractors i n  ---" :,?CKL;lg 
goo2 exd thozoagh i c v e s t i g a t i o n  of suck i x i d n n t s .  

I n  r e f e r e n c e  t o  yozr  feelicgs regard ing  j-oiir persoi-ial p a r t i c i p a t i o n  i n  
s : x h  i m w s t i g a t i o ~ a ,  I *:.nderstand the r a t i o n e l  cr' your p o s i t i o a  ' s :~ t  i 

ti%zc .,-o;z heve sent VFcc;I Vsspe i?. cepy of your I p , c t e r .  I an sure t _ k ;  

he and/or  L 2 r q -  Gise  wil . l  r e spec t  your  personal  posi=ioc on c 5 t s  matier 
s h o d d  i t  become nscessa ry  t o  f o r m  a? i f i v e s t i g a t i c c  c o m i i i t e e  f o r  .m 
a p p r o p r i a t e l y  q c a l i f y i n g  rad ia ' i ioz  i n c i d e n t  a t  LBSL. 

2- 

t::le c'se of the  l o w e r  l i m i t  of T T e  I t  3 radi2:ion exposcres, we \--;- I a\.- cho- 

. .  

- 1  1 

. -  ~.:~51< ?-at ~-ec-ssar:-\- t ake  sa& a zos<-;-cn i;? e::?~-: s j . t u a t i ~ ; > .  L nope 
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I f e e l ,  therefore, t h a t  o u r  p re sen t  s y s t e a  has .i.;o-rked o c t  v e r y   ell over 
t k  years and that we should coniirLe with o-Lr presen': s e t  of r e q u i r e -  
T2.ents. 

1 c i ~  appreciate yoilr philosophical po in t  of view taken i n  t 5 e  l a s t  para-  
graph of yonr letter. 

P:: 5 ~ s t  personal  regards .  

c c :  L. P. Gise, Mmager, AI, 
Attention: V. C, Vespe 

r .  
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- TO 

FROM : 

SU B J ECT: 

SYMBOL : 

R e f  : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANBUM 
Dean D. Meyer, Group Leader ,  H - 1  DATE: February 2, 1968 

_r i 
, , * I / /  

A l l e n  Va l e n  tine, ' 'H-l 
- ,  ;i' 

H - 1  

Memo from William F. Romero t o  Dean D.  Meyer, da ted  January  22 ,  
1968 

Mr. -# -, Z-- uranium e x c r e t i o n  d a t a  f o r  
1967 h a s  been reviewed and he should n o t  be cons idered  a s  having 
ove r  50% of a body b u r d e n  for r e p o r t i n g  pu rposes ,  

The 1/9/67 sample o f  1263 d/m/l fol lowed by t h e  1/17/67 sample 
of 4 d/m/l i n d i c a t e s  t h a t  e i t h e r  t h e  sample became a c c i d e n t a l l y  
contaminated o r  M r .  -had an i n t a k e  of h i g h l y  t r a n s -  
p o r t a b l e  uranium j u s t  p r i o r  t o  sampling. Sample contaminat ion 
i s  more p robab le  s i n c e  h e  dropped t o  4 d/m/l i n  8 days ,  If 
i n t a k e  of t r a n s p o r t a b l e  uranium occur red  w i t h i n  24 hour s  p r i o r  
t o  sampling on 1/9/67, about  h a l f  t h e  body burden i s  exc re t ed  i n  1 
1 l i t e r  of u r i n e ,  Hence, t h e  1263 d/m/l c o u l d  r e p r e s e n t  a body 
burden of 2500 d/m/l. Th i s  i s  cv 7% of 1 MPBB assuming t h e  k idney  
is t h e  c r i t i c a l  organ and t h e  p e r m i s s i b l e  kidney burden i s  
0.03 P c i ' s .  

M r ,  m s  e v a l u a t i o n  was based on non- t r anspor t ab le  uranium 
d e p o s i t i o n .  T h i s  would n o t  have been the c a s e  for Mr. 
1/9/67 sample s i n c e  t h e  e f f e c t i v e  h a l f  life was extremely s h o r t .  
If  t h e  1/9/67 sample i s  excluded and t h e  o t h e r  results a r e  
assumed t o  be due t o  a non- t r anspor t ab le  d e p o s i t i o n ,  M r .  
had - 6% of a body burden for t h e  f i r s t  5 months of 1967. 



TO 

FROM : 

SUBJECT : 

SYKBOP : 

LOS ALAMOS SCIENTIFIC --TORY 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. NEW MEXICO 67544 
TELEPHONE: 

W i l l i a m  F, Romro, R-1 Reviewed/!-ab c0w4 
BNNUAL AVERAGE BODT BURDEN FROM ENRICHED UFtANIUM 

H-l-DP 

One person work5ng i n  an enriched uranlum handling area at DP Sits exceeded 

50% of a bod7 burden during 1967, Am eetimata of the m u d  arerage body 

burden for m w  0 
Date % 

1-17-67 4 
1-23-67 19 h e m  429 

~ r m p  CME 3, ior girelp blows 

1-9-67 1263 

2-6-67 ll 
2-14-67 7 
2-20-67 4 k % e '  7 

3-6-67 1 
3-20-67 0 h a t e  0 > 

4-3-67 21 
4-17-67 Q Arne 10 

5-1-67 12 
5-15-67 17 
5-29-67 2 be. 10 

Total 456 

456 divided by 5 = 91.2 
91e2 dilriadd by 150 = 618 body barden 

a08 file 



1-0s ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

DATE: December 11, 1967 TO : Dean D. Meyer, Group Leader 

FROM - 
’ Al len  V a l e n t i n e  

SUBJECT: Es t ima t ing  Uranium Burdens f o r  Record Purposes 

SYMBOL: H - l  

A number of reports concerning uranium d e p o s i t i o n  c a s e s  
have been  reviewed c e n t l y ,  and i t  appea r s  t h a t  t h e  method 

burdens for r o u t i n e  record  purposes .  
reported by Jackson  ~l an be used t o  e s t i m a t e  uranium body 

His method e s t i m a t e s  t h e  f r a c t i o n  e l i m i n a t e d  per l i t e r  of 

lung  and bone of 120 and 300 days ,  r e s p e c t i v e l y .  The r a t e s  
of u r i n a r y  e x c r e t i o n  from a maximum permissible burden i n  
bone and l u n g  a r e  by  chance a lmos t  i d e n t i c a l .  T h i s  makes 
it unnecessary  t o  s t i p u l a t e  whether  the d e p o s i t i o n  i s  a 
lung  or  bone burden and t h e  f r a c t i o n  of a body burden can  
be e s t i m a t e d  by  simply d i v i d i n g  t h e  u r i n a l y s i s  r e s u l t  by 
t h e  a p p r o p r i a t e  v a l u e  t h a t  r e p r e s e n t s  a body burden of 
n a t u r a l ,  d e p l e t e d  o r  en r i ched  uranium. Table  I l i s t s  some 
p e r t i n e n t  burden and e x c r e t i o n  d a t a .  

. u r i n e  f o r  the ICRP recommended b i o l o g i c a l  h a l f - l i f e  i n  t h e  

P 

I recommend t h a t  t h e  procedure  d e t a i l e d  i n  Appendix I be 
used t o  make r o u t i n e  uranium body-burden e s t i m a t e s .  I a l s o  
feel o u r  sampling frequency should  c o n t i n u e  on a monthly . 
and biweekly b a s i s  for n a t u r a l  o r  d e p l e t e d  and en r i ched  
uranium workers ,  r e s p e c t i v e l y .  These should be one-void 
samples submi t t ed  a t  work d u r i n g  the l a s t  work day of t h e  
week. Sampling on the l a s t  work day w i l l  t end  to  r e s u l t  
i n  a n  o v e r e s t i m a t i o n  of the body burden:  however, it w i l l  
a l l o w  added s e n s i t i v i t y . . a n d  better assessment  of working 
c o n d i t i o n s .  Persons  wi th  r o u t i n e  sample r e s u l t s  g r e a t e r  
t han  50 ugm/l fo r  n a t u r a l  or  d e p l e t e d  and 7 5  dpm/l should 
be r e q u e s t e d  t o  s u b m i t  a s p e c i a l  sample on the n e x t  Monday 
morning a f t e r  t h e  r e s u l t s  a r e  a v a i l a b l e .  If this sample ex- 
ceeds  the above l e v e l s ,  the case should  be cons ide red  j o i n t l y  
by H - 1  and H-5 personnel who will e s t a b l i s h  a s p e c i a l  sample 
rechedule for the i n d i v i d u a l  and review the working c o n d i t i o n s  
of the i n d i v i d u a l .  



Far. Meyer -2- 12-11-67 

S p e c i a l  e v a l u a t i o n s  w i l l  be r e q u i r e d  for  c a s e s  involv ing  
other uranium i s o t o p e s  o r  mixtures .  A l s o  s p e c i a l  u r i n e  
samples should be collected from pe r sons  working i n  a i r  
c o n c e n t r a t i o n s  g r e a t e r  than  100 dpm/M3 i n  n a t u r a l  o r  de- 
pleted a r e a s  o r  200 dpm/M3 i n  e n r i c h e d  uranium a r e a s .  
100 dpm/M3 of d e p l e t e d  uranium is  0 . 5  of t h e  2.5 mgm/da 
IC- recommended i n t a k e  for kidney damage and 200 dpm/M3 
is the MPCa for e n r i c h e d  uranium. 

~~ 

Jackson ,  S.  
in Urine.  AHSB(RP) a 5  United Kingdom A t o m i c  Energy 
Authority (1962).  

The Z n t e r p r e t a t i o n  of Data on Radionucl ides  

AV:rc 

CCo Harry S c h u l t e ,  H-5 
File 
H - 1  S e c t i o n  Leaders  

A l l e n  V a l e n t i n e  
Mealth Physicist 



TABLE f 

Uranium Burden and Excretion Data 

N a t u r a l  Depleted Enriched 

MPBB 908000 ugm l8O800O ugm 110,000 dpm 

MPBoB 77,000 ugm 154,000 I' 94,000 I' 

Excre t ion  Rate  LMPB~)  125 ugm/l 2 5 0  LigW'l 155 dpm/l 
. 

MPLB 27,000 ugm 54,000 UP 38,000 dpm 

Excre t ion  Rate  lMPLB 113 ugm/l 226 u g d 1  159 dpm/l 

Explana t ions :  

MPBB- Maximum permissible body burden.  
MPBoB - Maximum permissible bone burden. 
MPLB - Maximum permissible lung  burden. 
C r i t i c a l  organ r a d i o l o g i c a l l y  for t r a n s p o r t a b l e  uranium 

C r i t i c a l  organ  r a d i o l o g i c a l l y  for n o n t r a n s p o r t a b l e  uranium 

E x c r e t i o n  r a t e s  of 125 ugm/P for n a t u r a l  and d e p l e t e d  uranium 

is bone. 

is lung.  

and 150 for enriched uranium w i l l  be used for making body- 
burden estimates. 
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APPENDIX I 

Method of Determininq F r a c t i o n  of Body 

Burden f r o m  Urine R e s u l t s  

N a t u r a l  or Depleted Uranium Handlinq Areas  

1. T o  de termine  what f r a c t i o n  of a body burden a s i n g l e  
sample r e p r e s e n t s :  Div ide  u r i n e  sample r e s u l t  (ugm/l) 
by 125. i .e. 

Sample R e  s u l  t (U q m / l )  
125 F r a c t i o n  of a Body Burden = 

2. To de termine  annual  average  body burden: Average the sample 
r e s u l t s  for  each month, t o t a l  the monthly ave rages  and f i n d  
the ave rage  fo r  t h e  y e a r ,  then  d i v i d e  the annual  average 
by  125. 

Annual Average = Average Annual Sample R e s u l t  Based on Monthly 

Average (tlgm/l)  

1 2 5  

Enriched Uranium Handling Areas  

1. To de termine  what f r a c t i o n  of a body burden a s i n i l e  sample 
r e p r e s e n t s :  Div ide  u r i n e  sample r e s u l t  dpm/l by 150 i.e. 

Sample R e s u l t  (dpm/l) 
150  F r a c t i o n  of Body Burden = 

2. To determine  annual  average  body burden: Average the sample 
r e s u l t s  for each  month, t o t a l  the monthly ave rages  and f i n d  
the average  for the y e a r ,  t h e n  d i v i d e  t h e  annual  average by 
3.50 . 

Averaqe Annual Sample R e s u l t  Based on Monthly Annual Average P Average ( d p m / l )  

150  
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D i s  t x i b u t i o n :  
Wing 5i e l  d : 3 c y s ,  AEC, LASL, and Zia  report 

l I  & R: 2 c y s  , AEC, LASL, and Zia r e p o r t  

File: 1 cy, AEC, WSL, and Z i a  report w6'- 

Routed o u t  v i a  Dr, T, L, Shipman, I-I-DO 
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FIELD OFFICE: 
-L- 

orm AEC- 190 
112-bl) 

U.5. ATOMIC ENERGY COMMISSION 

z R i O 0  OF REPORTJan. 1967 thru D e C ,  1967 - -_ SUMMARY OF WHOLE BODY RADIATION EXPOSURES TO lXTERNAL 
PENETRATING RADIATION ACCUMULATED DURING THE YEAR SUBM(mD BY: Dean D ~ M&r , H-1, ZASL 

I I 
I I I i-- L o s  A1m.o~ S c i e n t i f i c  Laboratow 

Employees -- - 

See attachment. 
* 

_--- -- 
----tt++t 

1-12 12 T 
TOTAL 

AONIT'D 

1 

1 5 0'8" 

262* 

. 

. . . . . . . ... , ... . _. . . ~ ..... ... _. . , . . _. _. .. , _. . 



7 
DESCRIPTION OF &OSURC 

REPORTING ORGANIZATION 

L o s  Alamos S c i e n t i f i c  
Laboratory 

& 

G P O  942815 

NAME OF PERSON EXPOSED 

-9. T-h 
No. --e-- Social  S e c u r i t y  

DATE OF 
EXPOSURE 

7-26-67 
t h r u  

3- 15- 6 7 

AGE 

36 

- -  
TYPE AND MAGNITUDE OF EXPOSURE 

h 

U 5 GOVERNYLNT PRlNllNG OTrICC : 1 9 0  01-6251V5 

....... ...... . . . . . . .  ._ , ._ . . . .  . . . . .  . . . . . . . . . . . .  . . . . . . . .  . . . . . .  . . . .  . - . . . . . . . . .  
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ATTAC?Xl.IEMT TO FORM AEC-190 

We were unable t o  m a k e  t h e  estimate of what percent  of 
the  t o t a l  employees n o n i t o r e d . a r e  r equ i r ed  t o  be monitored i n  
accordance wi th  Appendix 0524. It  i s  our p o l i c y  t o  i s s u e  
dosimeters  ( f i l m  badges) t o  a l l  personnel  Iho e n t e r  r a d i a t i o n  
areas. However, w e  examined our  r a d i a t i o n  exposures and prepared 
t h e  following. 

L o s  Alamos S c i e n t i f i c  Laboratory Personnel: 

Q u a r t e r  of 1967 
N u m b e r  monitored: 2508 1st 2nd 3rd 4 t h  

N u m b e r  of persons accru ing  
300 m r e m  or  more a t  L o s  Alamos 49 37 55 59 

N u m b e r  of persons accru ing  
300 m r e m  or more at Nevada T e s t  
S i t e  16 5 6 

Total &ea.. 

% of 2508 

65 42 61 

2 .-6 1.7 2.4 

5 

64 

2.5 

Average % 2.3 

N u m b e r  of persons r ec i ev ing  300 mrem/quarter for one or 
m o r e  q u a r t e r s  140 

Three of the 262 LASL v i s i t o r s  rece ived  300 m r e m  or 
m o r e  i n  a ca lendar  q u a r t e r  

% of LASL v i s i t o r s  r ece iv ing  300 m r e m  or m o r e  1.2 

U, S. A t o m i c  E n e r w  Commission. Los A l a m o s  Area O f f i c e :  

N u m b e r  monitored: 329 

N u m b e r  of persons  accru ing  
300 mrem or m o r e  

% of 329 

, Q u a r t e r  of 1967 
1st 2nd 3rd 4 t h  

2 1 3 3 

0.6 0.3 0.9 0.9  

A l l  AEC v i s i t o r s  received less than  300 mrem/quarter 
A l l  Zia employees rece ived  less than 300 mrem/quarter 



' - FIELD OFFICE: - .. . -.- 
PERIOD OF REPORT: J a n  1363 thru Dec, __ -. _...- - .- 1. -'- 

Form A€C US. ATOMIC ENERGY COMMISSION 

SUMMARY OF RADIATION EXPOSURES RESULTING IN THE INTERNAL (12-6 

BODY DEPOSITION OF RADIOACTIVE MATERIAL FOR THE YEAR S U R M I ~ E D  e u , D e a n  D blevpr 11 - -  7 T,AST, 

REPORTING ORGANIZATION AND 
LOCATION 

Shed 1 
0' 2 

Sheets 

NAME OF PERSON 
EXPOSED 

' In IIIICID(VIICS ond in lroction 01 nwsimurn permissible body burden. 

BODY DEPOSITION ONE-HALF MAXIMUM 
DATE h C  1 PERMISSIBLE AND GREATER 

AGE 1 && I--- -- 
RADIONUCLIDE BODY BURDEN' 

- - -  . ..---_._-- 



rf 1 US. ATOMIC ENERGY COMMISSION I FIELD OFFICE: orm AEC- 1 90 ..^ .. 
SUMMARY OF WHOLE BODY RADIATION EXPOSURES TO EXTERNAL 

PENETRATING RADIATION ACCUMULATED DURING THE YEAR 

I 11-61) 
- _ _  

'PERIOD OF REPORT:JanI 1967 tlwu Dee- 1'967 
SUBMITTED BY: Dean D . Mcyer , 11-1, LASL 

REPORTING ORGANIZATION AND 
LOCATION 

U, S, Atomic Energy Commission -- --- 

--_ L O ~  AILmos Area O f f i c e  

U, S, Atomic Energy Commission 

V i s i t o r s  t o  r a d i a t i o n A r e a s  _____ 

-- I * 
AEC employees who work for LASL when of 

1-- - 1 -  I ~ 

duty. Exposure received during LRSL 

employment. 

See attachment. 

--- ** 

TOTAL 

NO. OF ESTIMATED ACCUMULATED REMDOSES IN 
EACH OF FOLLOWING RANGES 

-+ 
-. '1 

01 1. 
Sheets 

TOTAL 
MONIT'D 

13* 

+- 

I= 

I 

. . . . .  .. .... . -  ... .. . .. . . . .. 



ATTACHP;IENT TO FORM AEC-190 

We were una5le  t o  make the estimate of what p e r c e n t  of 
t h e  t o t a l  employees m o n i t o r e d - a r e  r e q u i r e d  t o  be monitored i n  
accordance wi th  Appendix 0524. It  i s  our p o l i c y  t o  i s s u e  
dos ime te r s  ( f i l m  badges)  t o  all per sonne l  who e n t e r  r a d i a t i o n  
areas, However, we examined ou r  r a d i a t i o n  exposures  and prepared 
t h e  fo l lowing .  

Los A l a m o s  S c i e n t i f i c  Labora to rv  Personnel :  

Q u a r t e r  of 1967 
Number monitored: 2508 1st 2nd 3rd 4 t h  

N u m b e r  of persons  a c c r u i n g  
300 mrem o r  more a t  Los Alamos 49 37 55 59 

Number  of persons  a c c r u i n g  
300 m r e m  or  more a t  Nevada T e s t  
S i t e  16 5 6 5 

-- -.- 
Total  65 42 6 1  64 

% of 2508 2.6 1.7 2.4 2.5 

Average % 2.3 

N u m b e r  of pe r sons  r e c i e v i n g  300 mrem/quarter for one or 
more q u a r t e r s  140 

Three  of the 262 LASL v is i to rs  received 300 r n r e m  or 
m o r e  i n  a ca l enda r  q u a r t e r  

% of LASL v i s i t o r s  r e c e i v i n g  300 m r e m  or m o r e  1 .2  

U, S, A t o n i c  E n e r w  Commission. Los Alanos Area O f f i c e :  

Number monitored: 329 

N u m b e r  of pe r sons  a c c r u i n g  
300 mrem or more 

% of 329 

Q u a r t e r  of 1967 
1st 2nd 3rd 4 th 

2 1 3 3 

0.6 0.3 0.9 0.9 

A l l  AEC v i s i t o r s  r e c e i v e d  less than 300 mrern/quarter 

A l l  Z i a  employees r e c e i v e d  less t h a n  300 mrem/quarter 
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of 7 PERIOD OF REPORT: Jan 1967 t-ru D e c  1'. ' -- - - - - . _. - . - SUMMARY OF RADIATION EXPOSURES RESULTING IN THE INTERNAL &It 
( 1 2 - 1  

BODY DEPOSITION OF RADIOACTIVE MATERIAL FOR THE YEAR SUBMITTED 6v:Dean D . Meyer , H - l ' ,  m m  - Sheets 

1 BODY DEPOSITION ONE-HALF MAXIMUM, 
DATE PERMiSSiBLE AND GREATER 

SURE RADIONUCLIDE 

OF - 
EXPO- 

REPORTING ORGANIZATION AND 
LOCATION 

NAME OF PERSON 
EXPOSED 

I AGE 

I 

' BODY BURDEN' 



.-. UJ. PIlOMIC INERCY COMMISSION 1 FIELD OFFICE: leu: I 
SUMMARY OF WHOLE BODY RADIATION EXPOSURES TO EXTERNAL PER1OD-m REP0fl:Jan. 1967 t h r u  D e c ,  1967 _b 

I 1  2-61 1 

PENETRATING RADIATION ACCUMULATED DURING THE YEAR SUBMITTED BY: Dean D ' . I ' ; e y Z ~ ~ ~ Z i %  Sheets 

REPORTING ORGANIZATION AND 
LOCATION 

I 

The Z i a  Company, L o s  Alamos, 

New Mexico 

Employees 1 92 DO41 I 
I I I I I 

I 1 I 1 I I I * 
See attachment, 

NO. OF ESTIMATED A 
TOTAL EACH OF FO 

MONIT'D NOT 1- 0-1 1-2 2-3 3-4 4-5 5-6 

\ 

TOTAL 

i .  

1 ' ;  

! ---.---...-. ,. :. . -  . . .  -. - - --. .. , - - - .  .J . .  . , . . . . . , ._ 

. .  , .. 
. .  

- - ._ 
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ATTACWC,iENT TO FOFGl AEC-190 

We were unable to m a k e  t h e  estimate of what percent of 
t h e  t o t a l  employees monitored are requ i r ed  t o  be monitored i n  
accordance with Appendix 0524. 
dosimeters ( f i l m  badges) t o  a l l  personnel  who e n t e r  r a d i a t i o n  
areas, However, we examined our  r a d i a t i o n  exposures and prepared 
t h e  following. 

Los Alamos S c i e n t i f i c  Laboratory Personnel: 

It i s  our  policy t o  i s s u e  

p u a r t e r  of 1967 
N u m b e r  monitored: 2508 1st 2nd 3rd 4 t h  

N u m b e r  of persons acc ru ing  
300 m r e m  o r  more a t  Los Alamos 49 37 55 

N w n b e r  of persons acc ru ing  
300 m r e m  or m o r e  at Nevada T e s t  
S i t e  16 5 6 

65 42 61  

% of 2508 2.6 1.7 2.4 

Average % 2.3 

N u m b e r  of persons r e c i e v i n g  300 mrem/quarter for one or 
m o r e  q u a r t e r s  

Three of the 262 LASL v i s i to r s  received 300 m r e m  or 
m o r e  i n  a ca lendar  q u a r t e r  

"/o of LASL v i s i t o r s  r e c e i v i n g  300 m r e m  or m o r e  

U, S, A t o m i c  E n e r w  Commission. Los A l a m o s  A r e a  O f f i c e :  
1 

59 

5 

64 

2.5 

140 

1.2 

N u m b e r  monitored: 329 

N u m b e r  of persons acc ru ing  
300 m r e m  or more 

Q u a r t e r  of 1967 
1st 2nd 3rd 4 t h  

2 1 3 3 

%. of 329 0.6 0.3 0.9 0 . 9  

A l l  AEC visitors r ece ived  less than  300 mrem/quarter 
A l l  Zia employees received less than  300 mrem/quarter 
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PERIOD OF REPORT. Jan. 1967 t h r u  D e c ,  1. 7, 1 SUfLKARY OF RADIATION EXPOSURES RESULTING IN THE INTERNAL ( 1 2 4  

BCDY DEPOSITION OF RADIOACTIVE MATERIAL FOR THE YEAR SUBMITTED By.Dean D, Eleyer, H-1 , LASL Sheeta 

BODY DEPOSITION ONE-HALF MAXIMUM 
DATE PERMISSIBLE AND GREATER 
EXPO- 

NAME OF PERSON AGE OF REPORTING ORGANIZATION AND 
LOCATION 

EXPOSED SURE RADIONUCLIDE BODY BURDEN" 

None The Z i a  Company, L o s  Alamos, 

N e w  M e A m  ReviewedjLab Counsel 
Publicly Rbleasabie 

.-d ///&,I 



Distribution: 
Miller: 
M & R 
F i l e  

1 cy Z i a  Ccxpany Report 
2 cys ZFa Coinpany Report 
1 cy zia Coxpany xeportv." 
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We were unable t o  make the estimate of what percent of 
t h e  total employees moni tored-are  r e q u i r e d  to be monitored i n  
accordance with Appendix 0524. I t  i s  our  p o l i c y  t o  i s s u e  
dosimeters  ( f i l m  badges) t o  all personnel  who e n t e r  r a d i a t i o n  
areas, However, we examined our  r a d i a t i o n  exposures and prepared 
t h e  following. 

Los A l a m o s  S c i e n t i f i c  Laboratory Personnel: 

Q u a r t e r  of 1967 
N u m b e r  monitored: 2508 1st 2nd 3rd 4 th  

Nunber of persons  accru ing  
300 m r e m  or m o r e  a t  L o s  Alamos 49 37 55 59 

N u m b e r  of persons  accru ing  
300 m r e m  or more at Nevada T e s t  
S i t e  16 5 6 5 

@2a Total 65 42 61 64 

% of 2508 2.6 1.7 2.4 2.5 

Average % 2.3 

N u m b e r  of persons  r e c i e v i n g  300 mrem/quarter f o r  one or 
I 

more q u a r t e r s  

Three of the 262 LASL v is i tors  rece ived  300 m r e m  or 
more i n  a ca lendar  quarter 

% of LASL v i s i t o r s  r e c e i v i n g  300 m r e m  or m o r e  

U, S ,  Atomic E n e r w  Commission. Los Alamos Area O f f i c e :  

N u m b e r  monitored: 329 

N u m b e r  of persons accru ing  
300 m r e m  or more 

% of 329 

140 

1.2 

Q u a r t e r  of 1967 
1st 2nd 3rd 4 th 

2 1 3 3 

0.6 0.3 0-9 0.9 

A l l  AEC v i s i t o r s  received less than  300 mrem/quarter 

A l l  Z i a  employees received less than  300 mrem/quarter 
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orm AEC- 190 U.5. ATOMIC CNERGtY COMMISSION 

SUMMARY OF WHOLE BODY RADIATION EXPOSURES TO EXTERNAL 
PENETRATING RADIATION ACCUMULATED DURING THE YEAR 

(12-61) 

REPORTING ORGANIZATION AND 
LOCATION 

;os A l m o s  S c i e n t i f i c  Laboratory 

NO. OF ESTIMATED ACCUMULATED REMDOSES IN 
EACH OF FOLLOWING RANGES TOTAL I I TOTAL I 

I I 1 



REPORTING ORGANIZATION 

-- I__---- 

RevieM/La b 
Publicly Releasable 

LASL 

LASL 

G P O  942615 

DESCRIPTION OF EXPOSURE 

-0. - 
m *-W 
Socia l  Secur i ty  N o .  

W w ! !  - 
--*- Social Secur i ty  N o .  

DATE OF 
EXPOSURE 

1. s t 
Cp.1 .I1 r t c : 
1966; 
fi Im 
periocl 
24 Jan 
t11r u 
24 Feb 

2nd 
quarte:  
1966; 
f i  lm 
per i ocl 
1 Apri: 
t h  1' u 
30 Junt 

2nd 
q a r  te1 
19GG; 
1 April 
thru 
30 Junc 

AGE 

50 

4- 2 

30 

-_  ~ 

TYPE AND MAGNITUDE OF EXPOSURE 

- -.-- ----- 
5.1.2 re1 



{ ' ' - 0 1 .  

SUMMARY OF RADIATION EXPOSURES RESULTING IN THE INTERNAL 

NAME OF PERSON ----_- REPORTING ORGANIZATION AND 
LOCATION 

0 

-- .- -. 

_--- 

- - 

In rn~crwuraas ond an lmchm 01 m m m u m  pomtssnble body burden 



I 
REPORTING ORGANIZATION I 

I n  p r i o r  r e p o r t s  r i n t e r p  
dur ing  the r e p o r t  year; howeve 
it was t h e i r  opinion t h a t  a li 
included.  This has been done 

etposure is t ha t  of the f i rs t  u 
by PUQFUA. (See "PUQFWA: An 
Urine Assays," LA-2329.) - 

These t o t a l  exposures c a n  
' accumulation from small i n c i d e  
I exposed for y e a r s ,  'but each ye 
' such as lung burdens,  improved 

Our u r i n e  assay r e s u l t s  a 
PUQFUA have been rounded off t 

a 

DE SC RI PTI 0 N 0 

NAME OF PERSON EXPOSED 
I 

:ted Chapter 0502 a 
i n  a d i s c u s s i o n  w:-th ALOO 

:ing of a l l  personnel  with 
1 this r e p o r t  for  a1.l c u r r e  
Lne a n a l y s i s  which :.ndicate 
3M 704 F o r t r a n  Code for D e t  

>t be t i e d  down t o  
xi dur ing  t h e  e a r l y  
: t hey  show a small 
nethods of u r i n e  an 

3 r epor t ed  t o  two d 
two places. 

ldividc 
Fears. 
. nc rea~  
.ysis, 

: i m a l  1 

I - 

Health 

a posj 
rrn i n i n <  

1 incic  
I n  som . Thi: 
nd per1 

aces ai 

TYPE AND MAGNITUDE OF EXPOSURE 

t i n g  of exposures  r ece ived  
.nd S a f e t y  Opera t ions  pe r sonne l  
xden of over 50% shou1.d be 
.oyed personnel .  The d a t e  of 
. i v e  body burden a s  c a l c u l a t e d  
Plutonium Body Burden from 

n ts ,  b u t  are a gradual 
cases t h e  men have n o t  been 

ips t o  b i o l o g i c a i  v a r i a n c e s .  
may be due t o  many c Lactors ,  

i the c a 1 c u l  a t  ecl res u 1 t s 

I 



P u m m I T  UC. RADIATION EXPOSURES RESULTING IN VRE-IRTWNAL 2 
BODY DEPOSlIlON OF RADIOACTIVE MATERIAL FOR THE YEAR 

I 
AGE 

. _. - _-.-=-. .-----.-r - - * Sheof __ 
OD - OF REPORT: J a n ,  .13CG thru Dec, I! 
AWED w:Dean D, tleyer, €1- 1, LAST,, Sheets 

BODY DEPOSITION ONE-HALF MAXIMUM 
PERMISSIBLE AND GREATER 

RAOlONUCllOE I BODY BURDEN' t SURE 

REPORTING ORGANIZATION AND 
. LOCATION 

43 

NAME OF PERSON 
EXPOSED 

1953 Pu-239 0.02 55 

c -.-&----- 

46 1946 

Laborator 

Los Alamos, New Mexico 

Pu-239 0.02 59 

t 
I L 

I ' .I 

. 
-- 

I 

42 1960 Pu-239 0.03 

51 

56 Pu-239 0.02 

Pu-239 0.03 65 

Pu-239 0.03 65 

57 1948 Pu-239 0.03 75 

59 1946 Pu-239 0.03 7G 

I 46 1945 Pu-239 0- 03- 72 

9 4. 53 1945 Pu-239 0.04 

57 1946 Pu-239 0.04 97 
-- 

0.08 

51 1947 Pu-239 

48 1947 Pu-239 

- 58 I1946/ Pu-239 10.05 114 1 
. .  . 



- 
Form AEC- 190 US. ATOMIC lNIRGY COMMISSION FIELD OFFICE: 

SUMMARY OF WHOLE BODY RADIATION EXPOSURES TO EXTERNAL PERIOD OF REP0RT:Jan. 1966 thru D c c ,  1366 
1 12-61 J 

PENETRATING RADIATION ACCUMULATED DURING THE YEAR SUBMITTED BY. Dean D . ItIcyer, H- 1. , L A S L  
I I 

REPORTING ORGANIZATION AND 
I.OCATION 

U. S. A t o m i c  Enerw'Commission, Los A l m o d  43 b54 I 2 

Area Office U?l 
... - f 

Publicly Releasable$ I& L 

/ l l  

NO. OF ESTIMATED ACCUMULATED REMDOSES IN 
EACH OF FOLLOWING RANGES 

1 
Sheet T- 
of - 

Sheets 

TOTAL 
MONIT'D 

3 56 

3 56 



r i c w  UrriLt: 

PERIOD OF REPORlJan, 1366 
- 

t h r u  Dec, 1 9 ~ ~  1 
SUMMARY OF RADIATION EXPOSURES RESULTING IN THE INTERNAL b 8 . .  

BODY DEPOSITION OF RADIOACTIVE MATERIAL FOR THE YEAR SUBMITTED BY: Dean Do FIevcr , 1.1-1, LASL 

Sheet - 
of - I - 

Sheet! 

REPORTING ORGANIZATION AND 
LOCATION 

- 

J. S. A t o m i c  Enerqy Conunission, 

;os Alanios Area Off ice  

Reviewed/Lab Counse 
p,-e 2 4A/ 

0 

BODY DEPOSITION ONE-HALF MAXIMUM 
DATE PERMISSIBLE AND GREATER 

SURE RADIONUCLIDE 

--. --- AGE EgL- NAME OF PERSON 
EXPOSED 

BODY BURDEN' - -- 
None 

--- ---- 

-- 

- ------- 

- 

- 

- 

I 





1 -,-: 
Sheet __ 

PENETRATING RADIATION ACCUMULATED DURING THE YEAR SUBMITTED ev,r)caii I) .  Ilc,yc;:, IT - ] . ,  j.,ASj:,, Shccls 

US. ATOMIC ENERGY COMMISSION FIELD OFFICE: Form AEC- 190 
(12-61) 

SUMMARY OF WHOLE BODY RADIATION EXPOSURES TO EXTERNAL 'ED ---.-L OF REPORT: J a n  F'GG -.._.-----.- t ~ i r u  nec =--. 1 9 ~ ~ -  of ___ 

TOTAL 
MONIT'D 

-__ 
1-12 12 

0 0 1.003 --- - ,  

--- 

.--- 

-- 

.-- 

--.-- -- 

- 

-.- 

.. - 

- -_--- 

.._.C.-.-..- ~ - 

.--- 

. - I- ~- 

-. ___- 
0 0 1.003 - 
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SUMMARY OF RADIATION EXPOSURES RESULTING IN THE INTERNAL P 
BODY DEPOSITION OF RADIOACTIVE MATERIAL FOR THE YEAR I--- 

I HtlD OFFICE: I - .  .; I. 

REPORTING ORGANIZATION AND 
LOCATION 

NAME OF PERSON 
EXPOSED 

~ -~ ~ ~ 

The Zia CompanyLLos -_- Almos,  N e w  None 

Mexico 

-- - Reviewed/Lab Counsel 
ble 

- 

- -___.--___- I __---- - t- t 
I I 

' In microcuriai ond in froctim 01 m a x i m ~ m  pernursiblc body burden. 

BODY DEPOSITION ONE-HALF MAXIMUM 
PERMISSIBLE AND GREATER 

AGE E$L- ----- _-.-.-- _._-___-_. - 1::; 1 RADIONUCLIDE 1 BODY BURDEN' 1 
. --- .- -.- -__ _. -. - 

I ' \  



I I .  -. if- - J 
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I FIELD OFFICE: U.S. ATOR1IC ENERGY COMMISSION .wni AtC-  I YO 
(17 -61 )  

SUMMARY OF WIIOLE BODY RADlATlOPl EXPOSURES TO EXTERNAL 
51N?Cl 

o f  _. 
51 11.: I! t 5 .... . \R ---.- _- 

TOTAL 
NOT 

MO \I  IT ' D 
- - _. . 

PEMETRATING RADIATION ACCUf,IULATED DURIEdG T f I E  ---- .... -- ........... 
NO. OF ESTIMATED ACCIJMUI./\TI:D REMDOSES IN 

EACIi OF FOLLOWING RANGES KL. I'O R 1ING ORGAN I %AT ION AND 
LOCATION 

TOTAL 
MONIT'O 

- ._ 

5-6 
- .. 

- .  .- 

6-7 

. ._ . 

'1-9 
... 

. 

.- . 

_. .. 

..... 

..... 

.. 

. . .  

-- 

_ .. 

.- - 

.- - 

. 

I-. 1 2-3 
.. ._ 

c 
, 

- ....... 

- -  

. 

-. .. 

. . .  .- 

-. 

_. 

- .- 

. . . . . . . . . . . . . .  ...... . - - .- ._ __ - ...... .... .. ...... . ..... .- - - .- __ . - .. -. 

. . .  ... 

. _. -. ...... 

... - _. ..... 

.. 

.- 

. ._ 
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I 

iiim ....... AFC - I90 US. ATOMIC ENERGY COMMISSION 
( 1 1 - 6 1 )  

SUMMARY OF WHOLE BODY RADIATION EXPOSURES TO EXTERNAL 
PENETRATING RADIATION ACCUMULATED DURING THE YEAR 

......... S h d .  - ~ 

FIELD OFFICE: 

PERIOD OF REPORT: t SUBMITTED BY: 

...... ..... -. _. - 
...... of-.-- 

Sticcts 

;;;,<',". 5,;- :I- -_-_ ..... - .+?LC. &2G. ... .- . .  _ .  ....... _. .... . . -  

.- .. .. -. . ...... - ... -. -. .... .- ._ .... 

) TOTAL 

~~ ~ ~ ~~ ~ ~~ ~~ 

NO. OF ESTIMATED ACCUMULATED REMDOSES IN 
EACH OF FOLLOWING RANGES 1 TOTAL ' . _  

5-6 

.- t -" 1 -. . I- . --t--- 

..I- -t - 



LOS ALAMOS SCIENTIFIC LABORATO IY 
UNlVERlTY OF CALIFORNIA 

LO9 ALAMOS, NEW MEXICO 87544 

OFFICE MEMORANDUM 

D i s t r i b u t i o n :  
WFngfiel-d: 3 cys, AEC Report 

E1 & R : 2 cys AEC Report 
3 cys ,  LASL Report 

2 cys LASL Report 
1 cy AEC Report 
1 cy LASL Report 
1 cy this m e 1 0  

p’ P i 1. e : 



I 

--- 

AGE REPORTING ORGANIZATION AND 
LOCATION 

BODY D€l'Cj5I [ION ONE-HALF MAXIMUM 
PEHMISSIBLF AND GREAlEK 

RADIONUCLIDE 1 BODY BURDEN 

- _- . _ __ - . - - t Da ;E 

E$!,. 
SURE 

..... . ....... __ ... , _ 

...... ...... ._ -. ..... _- . .- , ..... if 

Los Alamos S c i c n t j - f i c  Laboratory 
. . . . . . . . . .  -- . . . .  . . . . .  -- .. _. . __ ...... 

. . .  - 

- .. __ .- ........... ..... , .. _. . ....... __ ... - . 

i n c  i.dent i m l i c a t e d  an uptalce of apprc 
........ .... __ ..... - . . - .. - ... 

s-gst_fi.ve years - this .- .- has inc reased  - _ _  ai . 

T h i s  incrc~asc  does n o t  ref lect  a d d i t .  - --- - . __ ___ .- - 

trans fer.. 
no c:qJosi: :e t o  plutonium s i n c e  1960, ._  _ . _ _. __ __ . _. -. - ._ 

. . .  .. ......... -. _ .... _- . --.- ... 

_ . _. . . . .  . . . . . . .  - .... - . . .  .- . . . .  -- ...... .. ._ . _- 
.... .... . . . . .  . .  ............. .. - .. .... __ 

-. ............ ..... .. ~ . 

...... . . . . .  _- . ...... . .  

. .  ............. . - . . .  ~. . 

... - . ........ _- ... . , . .. ..... .... 

. .  __ ......... -- ...... . - 

NAME OF PERSON 
EXPOSED 

. . .  . __ ... ........ 

_ 

> t i o n  exposurc to PL 
......... 

... .._ .... . -- .. __ __ .. 
J our c a l c u l a t i o n s  t 
. .  ..... . . .  - . __ 

m a l  exposure t o  pl i  -. - -- - .- __ - , . ___ . 

.. . , ...... ._ .. 

. .... , .. _ .. -- 

. . .  ,- . . . .  , ..... ._ 

...... ........ , . , ,-.. ..... _ 

. .  ... .... . . 

- ... .. .~ 

. - ..... - ........ .- - 

. .  .. ....... . .  . .  - 1 I 

assays  foJ..:.oc.ri~icj tlic 
+. . . . . . . . . .  

- . . . . . . .  _ _  . .  ..... 

. . .  - ........ 

. . . . . . . .  

.... ._ .... ...... . - .. -..; -. . . . .  . . . . .  .... ~ .... 

I 

.... .. - ... ... , ....... 

. - " " .  I , }  .......... ___ 

I I ,  . I . .  . _ .I . . . .  ._ _ _ _  + . 

I . i  
.. -. . .. .......... _ :. - .___I .--- 

.... 

I ....... ... ... .._.-- 
' 

, 

I 
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.__----_--- S h e e ' L  Foim .4EC- I90 U.S. ATOMIC ENERGY COMMISSION FIELD OFFICE: 

S U M M A R Y  OF WHOLE BODY R A D I A T I O N  EXPOSURES 10 EXTERNAL PERIOD OF REPORT:Jan, 1965 _------ t h r u  D c c  8- - 1365 of 1._ 
Sheets 

(IZ-ol) 

- . TASL AR SUBMITTED BY: Dean D Itlever 1-1-1 
I I 

! PENETRATING R A D I A T I O N  ACCUMULATED D U R I N G  THE Y 

REPORTING ORGANIZATION AND 
LOCATION 

LoS Alanios Scientific Laboratory .--- - t 
~~ 

1 (Nevada Test Site exposures 'are included 

I "  

. .  I 

I :  

-- -- 
TOTAL 

TOTAL I 

'1782 1- 



v-7 
DESCRIPTION OF EXPOSURE Reported as an exposure -_c over 

3 rem/quarter TYPE . AND MAGNITUDE OF EXPOSURE 
REPORTING ORGANIZATION . NAME OF PERSON EXPOSED &$&fiE AGE 
- 

;os Alarnos Scientific Labo- 
catozy, Los Alamos, New Mexico 

I 

/ .. 
ReviewedlLab Counsel tAsL 

LASL 

tASL 

LASL, received at MCDS 

U S L ,  received at NRDS 

LASL, received at: NRDS 

Between 45 
10-12-6 3 

10-21-6 5 

f 
, and 

), Between 48 
10-12-6 5 
and 

5 10-21-65 
- 

r B  etween 42 
10-12-6 5 
and 
10-21-6 5 

Between 43 

and 
2-25-65 

3-25-65 

rem, whole body, gamma, 
otal dose to date 19.97 r( 
xposure, 1965 3.99 rr 

135.0 rc 

3.62 rem, whole body, gamma 
Total dose to date 5.68 rc 
Exposure, 1965 3.62 rc 

150.0 ri D = 5(N-18) 

3.76 ran, whole body, g m a  
Total  dose to date 5.27 ri 

Exposure, 1965 4.02 rc 
120.0 r e  D 7 S(N-18) = 

5.6 rem, whole body, gamma 
Total dose to date 20.98 rc 
Fxposure, 1965 5.6. rer 

125.0 rg D = 5(N-18) = 

9.50 rem, whole body, g m a  
Total dose to date 9.69 rf 
Exposure, 1965 9.69 rc 

100.0 rc D = 5(N-18) = 

7.60 rem, whole body, gamma 
Total dose to date 13.02 re 
Exposure, 1965 7.86 rq 

I 

I 

D = 5(N-18) = 

6.75 ren, whole body, g m a  
- Total dose to date 7.15 r 

Exposure, 1965 6.87 I: 
D = 5(N-18) = '0.0 r 



/ 

U.S. ATCI . , tC INCL'GY COMN.ISSION .. . " 

(1?..61) 
SUh'dARY OF \VHOlE EODY RADIATIOI4 EXPOSUEES TO EXTERNAL 

PENETRATlffG RADIATIOI: A(CU;I'IULATED DURING THE YEAR ----.-_ 

FIELD OFFICE: I .' i Sneer L7 
_ . _ _ _ .  PERIOD OF REPORT: Jan.  1965 -- t h r U  D e C ,  - - .-.-- 1965 of -2 

REPORTING ORGANIZATION AND 
LOCATION 

1 TOTAL 
MONIT'I 

U. S .  Atonic Energy Cormission, L o s  
---. 

1 

Publicly Releasabled I&( 
I 

I 
I 

-- 

3-9 
- 

0 

I ! 



J. S. Atomic Energy Cormission, 
;os A1mLos Area O f f i c e ,  F i r e  
k p a r t m e n t ,  L o s  A l a m o s ,  New - 
ilex i c o . 
h p o s u r e  received whi le  working 
3s a casual.employee of the - 
Los A l a m o s  S c i e n t i f i c  
Laboratory. 

J. So Atomic Energy Commission, 
Los Alamos Area O f f i c e ,  F i r e  
Department, Los Alamos, New Elex 
Exposure received while working 
a s  a casua l  employee of t h e  
Los Alamos S c i e n t i f i c  . 

L abora t o r y D  

.. , :. .. ..: 
. .. 

. .. . . ., 
. ,,I 

_ .  
/ 

EXPOSURE Reported as an exposure over ____-- - --- -_--- -------- 
3 rem, 

:0 

i 

. .  

..... 

. . + ,  3 

' . .  , , 

. , .  . 
, '..-. , 

. .  

... 

DATE OF 
iXPOSURE 

I 

47 

43 ' 

barter . 1 

TYPE 'AND EMGNITUDE OF EXPOSURE ' 
- 

I 

3.1.6 rem, whole body ,  g m a  
Total dose t o  d a t e  17.15 rem 
Exposure, 1965 4.15 rem 
D = 5(N-18) = 145.0 rem 

3.85 rem, whole body, gamma 
Total dose t o  d a t e  7.01 rem 
Exposure, 1965 5.29 rem 
D = 5(N-18) = 125.0 rem 

._. 
. .  



SUMMARY OF RADIATION EXPOSURES RESULTING IN THE INTERNAL 
(12 -61 )  

-PERIOD _ OF REPORT: Jan 1..36 5. tl:~~;g-,Dc,cm, ,,l-9_6-! of ........... 
Sill!*! t 5  BODY DEPOSITION OF RADIOACTIVE MATERIAL FOR THE YEAR SUBMITTED ~ y ’ A J , , ~ ~ ~  ,,>QL~- TT-- 1 ,-L.mL - - 

.. ........ I . . . - . I  ..... I- . . 

_._ . - ___ ._.._ ._ 
EXPO- 

RADIONUCLIDE I SURE 

_ _  - -_ _ . ... .......... __ ..... 

REPORTING ORGANIZATION AND 
LOCATION 

NAME OF PERSON 
EXPOSED 

AGE . .  ...... 

BODY BURDEN’ 
............ ........................................ . . .  

U, S Atoli ! . ic  . . . . . . . . . .  Energy Cormij-ssioii ,  . .  L o s  . . . . . .  

A l a r m s  Area Of f i ce  
-. .. 0.. . .  . . . . . . . . . . . . . . .  .- ... . 

- . _. ._ .- .. I ...... -- - .. ...... . __ -. . ._ . . . .  . ___ . .- ... .- 

. 

. . . . . . .  - ._ - ._ ..... - .. . . . . . . .  

. . .- 

. . . . . . . . . . . . . . . . . . . . .  

_- I -- , .......... . . . . .  . . . . . . . .  t ......... . . .  . . . . .  

............ ........ 

... . . . .  .. 1 
........ - .... - 

- .- 

......... , , . 

. . . . . . . . .  . . . . . . .  .... .... . . . .  . - ._ . . . .  - 

.- . .  - .. ..... . 

. . . .  . . .  ... , ....... .... . , ... ._ . - ___ . .  - . . . . . . . . . . . . . .  ........... ........ _. . , 

....... ....... 

-. , 

. . .  . . .  .. . .  , .............. 

t-. --.- ................. . ......... ......... ......... ... 

. ...... - .. .... ..... ...... I- . I.. .... ....................... , .......... -. ........ . . . . . . . . . .  

I .... ~ 

. .. -I -- ..... 

-.-. . .  .. ..... 

, ........... , ... ..... ... ,-.. 

I 

... .. ...... _. . ........ 

........ .... ... .- ...... 1-. - . . . . .  , ....... ....... ... .......... ....... -_ ......... ............. . 

- . . . . . . . . . . . . . . .  .......... _I._ . , .... ... 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERITY OF CALIFORNIA 

. LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

February 16, 1%5 

V I A  8 Thomas L, Shipman, M.D., E-Division Leader ReviewW/Lab - Cmnxi  

TO DATE: 
Edwin E, Wingfield, Chief I 

Wdministrative Branch, LAAO 

FROM : Bsan D. plleyer, H - 1  Graup Leader 

ANwlfAL EXE+OSP1RB REPORT 
SUBJECT: 

SYMBOL : 
8-1 

Attached is the annual exgosure report stmmarfefng external and 
internal radiation exposures of LASL and AEC personnel a8 requeated 
in the AEC Manual, Chapter 0523. Copies Q €  the Zia report have 
been sent to Wendell SI, Miller, Zia Manager, 
your office. 

farwarding to 

Dean D, #eyer 
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OFFICE MEMORANDUM 

Attache& ate four copies of the annwil report swmarizing 
external and internal radiation exposures of Zia personnel 
a3 requested in the AEC Manual, Chapter 0523, Bleatas forward 
three copies to Edwin E, Wingfield, Administratiwe Branch, 
ZpIdSo, as soan as possible. 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
ESwin E. Wingfield, Chisf, Project February 12, 1964 

DATE : TO Support Branch, LAACj 

attached are three copies of the annual. exposme repozt 
summarizing external and internal radiation exposures of 
LASb personnel as requested in the ABC Manuab, Chapter 0523. 

Dn4tphE 
CC: Wail g, Records (2) 

File 



- --- -r 

US. ATOMIC ENERGY COMMISSION FIELD OFFICE, 
orm 190 

11 .  I I 
.. -- ... ..... ... __ .. SUMMARY OF WHOLE BODY RADIATION EXPOSURES TO EXTERNAL 

PENETRATING RADIATION ACCUMULATED DURING THE YEAR 

REPORTING ORGANIZATION AND 
LOCATION 

.. . ._ _ _  

- ... ....... . -. ............... ..... . 

...... -. . ....... -. ... . . . . .  _. ... . .  . ........ __ .. ....... - 

- ... ...... -. . .  ...... _. .. , ........ ...... 

---. ...... 

-. ..... - -- ....... _ _  ... _ _  . Ev iew~~ tp=ou~se l - . .  ..... ... 

.................... ........... .... _.. ... 

..... '.. ........... - 

. - ....... ...... . - ... ..... . . . .  .... 

............ ...... .... ...... .... ._ ....... 

..... ....... .... ... . . .  . . . .  .... 

. - 

.. -- .... - - ..... ......... -- ...... .. .............. .. 

-. .... .... -. .. .... ... 

. . . . .  ... . .  . .. -. ._ _- , -. - , , -. __ .. ....... . ... .... 

TOTAL 

TOTAL 
NOT 

MONIT'D 

.. , .. -. ._ 

. . .  _ ..... _ _  

......... - 

- .. ... 

........ , ... 

... ........ 

........ __ . 
- . . - . . - - . 

. -. .. __ 

_ 

-. .... , .. 

......... 

. -. ......... 

-- ........ 

1890 

-- 
0- 1 

!!? 2 

._ 

. 

. 

- 

. . . .  

03 

NO. OF ESTIMATED ACCUMULATED REMDOSES IN 
EACH OF FOLLOWING RANGES 

. 

3-9 

._ 

.. - ,  ... 

.. 

._ . 

- 

- 

.. , - 

__ 

- 

- 

. _.. 

_. .. 

... 

_ .  

1-1 : 

-. 

. . -_ 

.. 

. 

- - 

.... 

. __ 

_._ . 

TOTAL 
MONIT'O 

. 

22-8 5- 

...... -- ..... 



- 
U.S. ATOMIC ENERGY COMMISSION FIELD OFFICE: :arm 191 _ _  - ._ _ .  .... . _  . .  . . . . . . .  

.... ._ ..-. 196 3-. --D%:,. ..... S U M M A R Y  OF RADIATION EXPOSURES R:ESULTING IN THE INTERNAL 0 .  I )  

BODY DEPOSITION OF RADIOACTIVE MATERIAL FOR THE YEAR SC -- 

REPORTING ORGANIZATION AND 
LOCATION 

.. .... -. .. -. . - ..... . . . .  - ... ._ .... - .. . . . . . .  

Lo s A 1. mio s S c i en  t i %I i c L &or a t  oir y 
__I ... .- . - . .  ... _ ... __ . _ . . .  - .. ._ . . -. - . 

._-_. -. - ... ....... .... ... ... _ ... 

A L L I ?  S LL +.ri._t j--un!,- 

AEC 190 as 2.94 rem. 
C.QD s i d  er e.d 2 1  s -wh 0.1. 

-. - ............... ........ -. _. ................................... 

1 i a t u r a . l  uraniuni a.nd 1.55 dpn?-I for e n r  
. ... 

--. .- .... . - -- ... - ............. _ .. _ .  ._ ........ - ......... - 

... -.- ... .- . - - .............. - , . . . .  - . ....... - -. - . - .... 

.... ............. .. - . . .  - .-. . .- .. - .. . . . .  -. - 

.- - .. . .  .- _. .... .. - .. . ... 

-- .............. ..... -. _. ...... -. .. ...... 

_.-. . . . .  ........ ..... - . __ ... . - - . 

' In rnirrocuiics o r d  in lroclion of rnoxiniwn pemiissibls body burden. 

NAME OF PERSON 
EXPOSED 

c h e d  - . ._ uranium. . ._ . No ... c: _- ... 

.... __ . ... - _- .... - . . - 

_ . - . . .  ._ _. .... _. . _ .... _- __ ..... 

. ....... -. ._ .... .- ... - _. 

. _. .- .... . . .  - ..... ... 

.. .- ..... _ .. . . .  _- .. -- ......... .. 

BODY"'DEPOSITION ONE-HALF MAXIMUM 
PERMISSIBLE AND GREATER 

.... -. ._ . . .  - _. ... 
-1 RADIONUCLIDE 

_ _ I  

...... _ .... .. - ..... 

sing 125 t,lg/l I . - . -  

. - .. - ... __-. ......... 

- . - . -. ._  .... - 

.- - .. _- 

. __ ...... -. . . . .  ._ . .  .... 

- ...... .. _ .... 

.... .- ....... . 

......... __ . 

BODY BURDEN ' 
...... . _. . __- 

..... - . - ... 

. .  - . .... .. .- ...... 

.............. -. ... 

or 



. - .  

. . . . . . . .  . . . . .  . _ _  _. _ .... . 

. . . . .  . . . . .  
. .... .. . 

._ , -. 
FIELD OFFICE: 

PFRIOD OF REPORI: 

-. 
raim A' ' Y I  U.S. ATOMIC ENERGY CQMIMISSION 

- - _. ( 1 7  

_. - 
SUMMARY OF RADIATION EXPOSURES RESULTING IN THE INTERl i .  ._ 

, - -._. -- BODY D E P O S I T I O N  OF R A D I O A C T I V E  M A T E R I A L  - FOR THE YEAR SUBMITTED BY: 

I 
I 
I 
I 
j 
1 .  

NAME OF PERSON 
F x P O  s E D 

. . . .  

. .  . . . . . . . . . . . .  - . _ _  . . . . .  . . . . . . . . .  . -  - .  . . . . .  

. . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . .  . . . .  I... . . . . .  

. ........ . . . .  .. . . . .  . .- .- -. . .  . - ... 

.. . -  .... -. . . . . . . . . . . .  . . - .  . . . . . . . . . . .  .I ...... ...... ._ . . . .  . . . . . .  - 

... . . . . . . . . . . . . .  . .. .. . . . . . .  - . . . . .  . . .  _ . . . . . . . . . .  ... ._ . . . - .- - .- _. - 

. . . . . .  . . . . . . . . . . . . . .  . . . . . . .  - .- - _. _. . _. . . . . . . . . . . . .  . . . . . . . . . . .  .- . . ._ . . . . . .  

... . .  . .  . . . .  . . . .. -. - .- . . . . . . .  -. .. -. . . . .  __ . .  _ . . . . . . .  - .... _ _  .. ............. -. _. 

.- . . . . . .  . . . . . .  . . . . . .  - ... . . . . . . . .  . 

1 . .  . .  

SURE I RAP!ON\.JCLIDE 
-. . . . . . . . . .  . - . . . . . .  

- I 

BODY UEPC?SITION (>NE-HALF MAXlMllM I DATE PERM IS S I RL E AND GREATER 1 n r  . ._... . . . . . . .  :...I 
BODY BURDEI.1' 

. .  .. 

. . . . .  i . . . . . . . . .  

. . . I  . . . . . .  

. . . . .  -- . . .  . . . . . . . .  - - I .- .. . . . . . . . . . . .  -. . . . . . . . . . . .  __ . 

. . .  -.- .. __. . . . .  ' ' .I 
. -  . .  . .  -. . .  - . . . .  

. . . . .  . .  . . .  - ____  

....... --- . . . . . .  - ...... .- I I 
.- . .  -- ...... .. . . .  .... ..... 1 

... .- ....... -. . . . . . . .  

. . . .  - . . . . .  

I 
i 

-I 





// - ¶ . . -  

z /  

G 



c cz 

a 
i- 









~. LO§ ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAYOS. NEW M E X I W  

TO : Dean D.  Meyer, H-1 Group Of f i ce  DATE: February 11, 1964 

FROM Jerome E .  Dummer ,  H - 1  Heal th  P h y s i c i s t  

SUBJECT: ESTIMATE OF Sig0 BODY BURDEN -- -*. -, 2-- 

SYMBOL : H-1D-66 

The r e s u l t s  of t w o  S r g o  u r ine  assays  on subject employee 
w e r e  used t o  e s t ima te  h i s  S r g O  (Y'") body burden. The 
exposure r e s u l t e d  from a plat inum s t r i p p i n g  opera t ion  on 
o l d  contaminated v e s s e l s  done for  CMB-14. It i s  assumed 
t h a t  t h e  m a t e r i a l  en te red  the  body v i a  a s i n g l e  inha la t ion :  
a l a c e r a t i o n  received on September 10  during the course 
of the work w a s  monitored and found n o t  t o  be contaminated. 

The body burden estimate w a s  made by f i t t i n g  the H-5 ur ine  
d a t a  t o  the exc re t ion  d a t a  of F i s h e r  and K e l l e h a r '  which 
determines a "time of exposure" and an " i n i t i a l  body burden". 
Using p e s s i m i s t i c  d a t a  wherever a choice  w a s  a v a i l a b l e ,  t h e  
i n i t i a l  S r g O  body burden, which does no t  inc lude  the f r a c t i o n  
r a p i d l y  exc re t ed  v i a  the G I  t r ac t ,  w a s  determined t o  be 
0.1 pc. The long t e r m  body burden, b i o l o g i c a l  h a l f  l i f e  
1.8 x l o 4  days (HB #69) t o  468 days ( R e f .  1) should be no 
m o r e  than  3% of t h i s  va lue  or  .003 pc using r e t e n t i o n  
va lues  of F u j i t a 2 .  There w i l l  be an equal  burden of Y"" . 
The c u r r e n t l y  accepted (HB #69) maximum pe rmis s ib l e  body 
burden of Srso is  2 pc; for  Y"', 3 uc ,  both cons ider ing  
bone as the c r i t i ca l  organ. 

t . -H- l  H e a l t h  Physicist 

cc: Medical Records, H-2 
John Schul t e  CMB-14 

'Fisher,  W.L. and R.F.G. Kel lehar ,  Proceedings of the 
Ninth Annual Bioassay and A n a l y t i c a l  Chemistry Conference, 
1963. 

" F u j i t a ,  M. et a l ,  Health Physics  9 pp. 407-15, 1963. 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

TO 

FROM : 

SUBJECT: 

SYMBOL : 

OFFICE MEMORANDUM 

E-5 Lab 

Tf;e following szqles  were s u h i t t e d  on the dates ixiicated. by 

Tke series f,-oa April  8, 1963 t o  date were epot ur im saiiples us i rg  
75 5 aliquots, 

2 Mo, m, Gmup C.iS-8 cf the Ur,iversity of CzlifornFa, 

Date - 
1-10-64 

12-13-63 
12-20-63 

12-6-63 
11-22-63 
11-1 5-63 
11-9-43 
11-1-63 
10-25-63 
lC-18-63 
le-u-63 
104-63 
9-27-63 
9-23 -63 
9-13-63 
9-5-63 
8-30-63 
E-23-63 

e-2-63 

6-2r;-63 

6 4 - 5 3  
6-7-63 
5-24-63 

8-16-53 
8-9-63 

7-26-63 
7-12-63 

6-21-63 0 e89 

2 .!I7 
13.9 

a 
5 
5 

3 
1 
2 
5 
1 

. 7  
3 
2 

9 rs 

1 
1 
6 

475 
2 
1 

1 

(iln error in calculatiozo,reportcd 12,6) 
2,96 3 

1 
1 
2.' 



LOS ALAMOS SCiENTiFlC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 

As per your request for informanon concerning above suDject 

exposures, dated 1/28/64, it is my obsehation thzt there were no 

exposures during 1963 that were reportable, using AEC Manual Chapter 

0502(pg.u) as a criteria. 

. cc: File 



TO 

FROM : 

SUBJECT: 

5YMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 

OFFICE MEMORANDUM 

According. t o  our recsrds there vere no reportable exposures b plutoniun 

during 1963 for D? Xest personn,el. 

-e.-, Group ClE-8, received ~ z 1  aversge eeosu re  of  46.C d / d L  

t o  enriched warium during the period of February 1, 1963 t o  Decenber 2G, 1963, 

and shoul6 be included in the &C repxt .  

cc:  file 





LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 
LO9 ALAMOS. NEVf MEXICO 

$0 '; 

F R O M  : 

SUBJECT : 

SYXBOL : 

OFFICE MEMORANDUM 
Dean 3 .  Keyer, Group Leader, B-1 DATE: Jan .  29, 1964 

Carl  BUcklan6, Leader, General Monitoring Sec t ion ,  H-1 

ANMUAL AEC REPORT ON I N T E R N A L  EXPOSURES 

E- 1 

There were no r epor t ab le  plutonium exposures f o r  t he  l a s t  6 
months of 1963,  although no r e p o r t s  a r e  a v a i l a b l e  f o r  
November and D e c e m b e r  a s  y e t .  The h ighes t  s i n g l e  dose found 
was 4 d/m - 2 4  hour sample. 

Charles  Blackwell has repor ted  t h e  335 and $3s r e s u l t s  t o  
you s e p a r a t e l y .  

To t n e  best of our knowledge, no o t h e r  m a t e r i a l  sampled 
approached t h e  r epor t ab le  l e v e l .  

Cornment - 

I n  o r d e r - t o  m e e t  an AEC dead l ine ,  we  a r e  s a c r i f i c i n g  t h e  
accuracy provided by IBM and no t  averaging i n  t h e  l a s t  
two months of 1963: 

I n  t h e  case  of e3' , you can c a l l  < 7 d/m - 2 4  hour most 
anything you want and usual- ly  average a few high counts t o  
less  than a r epor t ab le  number. I d o n ' t  know whether t h i s  
i s  good o r  bad. 

I n  s o m e  ca ses ,  only two o r  t h r e e  samples a r e  given dur ing  t h e  
y e a r ,  one of which i s  h igh .  With only two o t h e r  samples t o  
average i n ,  h i s  exposure i s  r e p o r t a b l e  even though a d d i t i o n a l  
samples would have placed t h e  person i n  t h e  non-reportable 
category.  

There i s  no leeway provided f o r  what come cons ider  contarcinated 
samples o r  f l u k e s .  Perhaps t h i s  i s  where t h e  words "it has 
been est imated ' '  apply as taken f r o m  0502. 

It s e e m s  t o  m e  t h a t  t he  whole i n t e r p r e t a t i o n  of 0 5 0 2  i s  very 
loose. Again, I ' m  no t  su re  whether t h i c  i s  good o r  bad. 

CB/es  

cc: F i l e  



TO 

F R O M  

- ’ LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS A W M O S .  NEW MEXICO 

OFFICE MEMORANDUM 
Edwsin 33, Wingfield, Chief, Project DATE : January 3 0 ,  l%4 
Support BraRcg, LAAO 

bean D, Ieyer, Group Leader, B-1 . 
J%J!mmJ €Da?o= RBPORT 

SUBJECT : 

s-3. 
SYMBOL : 

Explana t ion  of method used to arrive at d a t a  was not at-tacked. 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
Wendell L. Miller, Xailager, ZFa DATE: Januaq? 3 0 ,  1964 
campany TO 

B ,  Meyer, Group Leader, E-1 
FROM : 

H - l  
SYMBOL : 

Attached are four copies of the annual report summarizing 
external and internal xadiation exposuses of Zia pe~ssonnel 
as requested in the AEC EPataal, a a p t e r  0533, Please farward 
three copiers 80 Edwin E. Wingfield, ProSect Support Branch, 
ABC, before Bebruary 15, 1%4. 

WJPhphf 
ccs W a i l  &I Records (2) 

File 

Dean D. Mreyep: 

Explana t ion  a.f method used to arr ive at data was nct attached. 
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EACH OF FOLLOWING RANGES 

6-7 
-- . . .  

.- ... 

. 

. . . . .  

. 

. 

. 

...... 

._  

, 

... 

0-1 
- 

-. 

. _. 

... - 

__ 

.. 

- 

. . . .  

. . . .  

_. ... 

- ._. 

__ ... 

. . . .  
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TOTAL 
MONIT'C 

964. 
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964 
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LOS ALAMOS SCIENTIFIC LAEORATORY 
UNIVERSITY OF CAL;:KJRN:A 
LOB A U M O S .  NEW lhiXlC0 

OFFICE MEMOSANQUM 

: 5-1 Sect ion  Leaders 

: Dean D. Meyer, Grou;? Leader, H - 1  

DATE: January 28 ,  196.:. 

I n  complLance with A E C  Manual Chapter 0502 (pg. ll), we 
-e r equ i r ed  t o  submit t o  che AEC a r e p o r t  on radi..c-ion 

exposures. The r e p o r t  on e x t e r n a l  whole body exposures has 
been p e p a r e d  by George L i t t l e j o h n ;  however, I need h e l p  on 
p a r t  2 ,  t h e  i n t e r n a l  r a d i a t i o n  exposure. 

IBM r eco rds  on t r i t i u m  i n d i c a t e  no r e p o r t a b l e  exposures. 
For plutonium dur ing  t h e  f i r s t  s i x  months or 1963 w e  had no 
r e p o r t a b l e  exposures,  b u t  t h e  records f o r  t h e  l a s t  s i x  months 
are n o t  y e t  a v a i l a b l e .  I need f r o m  each of you information 
on  any r e p o r t a b l e  exposures t o  plutonium f o r  t h e  l a s t  six 
months of 1963. I also need information f o r  t h e  e n t i r e  year 
on r e p o r t a b l e  exposures to normal uranium, enriched uranium, 
and aily o t h e r  m a t e r i a l ,  P l ease  send m e  by February 5, 1964 
t h e  names of any i n d i v i d u a l  who should be included i n  t h e  
r e p o r t .  

Dean D. Meyet 

D i s t r i b u t i o n :  
C a r l  Buckland 
W i l l i a m  R o m e r o  
John Enders 



LOS ALAMOS SCIENTIFIC LABORATORY 

a LOS ALAMOS. NEW MEXICO 
UNIVERSITY OF CALIFOSNIA 

OFFICE MEMORANDUM 
Edwin E. Wingfield, Chief, Project February 12, 1963 DATE : TO 'Support Branch, LPLAO 

D e a n  D. Meyer, Croup Leader, H - l  

MJMUAL W O S U R E  RE2ORT' 

H - 1  

F R O M  : 

SUBJECT : 

SYMBOL : 

Attached is the annual exposure report summarizing external 
and internal radiation e,uposures of PIEC and LASL personnel 
B B  requested in tbe AgC Manual, Chapter 0523-0S1. Copies of 
the Zia report have been sene to Wendell L. Miller, 
plfanager, for forwarding tu your office. 

Zia 

DW3phf 
CC: M a i l  and Records (2) 

-37 

Attached t o  Summary of Whole Body Radiation Exposures. . ." 
was descr ipt ion "Methods Used t o  Measure and Estimate Whole 
Body Radiation Dose" )one descr ipt ion attached t o  each copy 
of r e p o r t ) .  

Attached t o  '"Summary of Radiation Exposures Resulting i n  the 
In t e rna l  Body Deposition.. .'I was descr ipt ion "Methods Used 
t o  Determine In te rna l  Radiation Exposure for  Radioactive 
Material  Deposited i n  the  Body (one descr ip t ion  attached 
t o  each copy of r epor t ) .  
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o m  A I  t- I90 U.S. ATO:AIC E N  ERG Y COA\A\lS SIOH 

SU/( ' J i \ARY OF YA1OLE B O D Y  RADlATIOf l  EXPOSURES TO EXTERNAL 
P E :I E T R A T  I i ! G R ,i D I AT IO i I A C  CU lllU I AT ED D U R I 11 G T \ I  E YEAR 

(12-61) 
-- FIELD OFFICE: .- ...... . - 
PERIOD OF REPORT: 

S U B M I ~ ~ E O  BY: 
.- ........... .... __ .............. , .... __ .... ......_-- 

heel __._ 
f 

Stiectr 

NO. OF ESTVAATED ACCUMULATED RE!ADOSES IN 
EACH OF FOllO\.VING RANGES TOTAL 

AONIT'D 
REPORTING ORGANIZATION AND 

LOCATION 
' -1c  0 -1 

- ........................ ..... _ -.- 

AEC, Los Alamos ,  New Mexico - - -- - 4 2 9  

. .  __ .... _ .. .- ...... . 

. .  T h i s  i n c l u d e s  any e x p o s u r e s  r e c e i v e d  a t  - -~  - - 

, .  e 

t he  Nevada T e s t  Site or  t h e  P a c i f i c  - -. - -_ - - - .- ~- ------ 
r . . .  . . . .  I 

' , ' 6  

Proving Ground .  ___ -.__. 

.. - ............... -- .. - .. - 

..................... ............ 

................ -, ...... .--- .. _--- 

. _. . , ...... __ . ............ . 

.- ... 
1 

........ . . . . . . . .  
\ 

. _  .... ...... 

. . . . . . . . . . . .  , .  ... TOTI \ I  .. . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . .  . . .  
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FIELD OFFICE: 
_._.___ 
PERIOD OF REPORT: 

SUBMITTED BY: 

Form A K - 1 9 1  U.S. ATOMIC ENERGY COMMISSION 

_--- .--.-.------- SUFdiiC:i\2Y OF RADIATION EXPOSURES RESULTING IN THE INTERNAL 
(12-61) 

BODY DEPOSITION OF RADIOACTIVE h!ATERIAL FOR THE YEAR -.-- 

REPORTING ORGANIZATION AND 
LOCATION 

Sheet - 
of - 

Sheel, 

AGE NAME OF PERSON 
EXPOSED 

AEC, Los A l a m o s ,  None 

Mexico 
--.------__ 

BODY DEPOSITION ONE-HALF MAXIMUM 
PERMISSIBIE AND GREATER 

E$;. --- 
SURE RADIONUCLIDE ' F D Y  BURDEN' 
DATE t 

.. gb.. . '  . .  ... :: . : .  , ,  .. *.. * . * .  . , . . .  / .  ... ,.;: - . . . . .  * . . . . .  * - . * . .  . . * . _  



fo rm AEC-191 U.S. ATOMIC ENERGY COMMISSION 

1 SUl"illr\ARY OF RADIATION EXPOSURES RESULTING IN THE INTERNAL 
FIELD OFFICE: _-- - 
--.-.-.----------I"'- I 

BODY DEPOSITION OF RADIOACTIVE MATERIAL FOR THE YEAR 

. r ~ . . 

I- .------ 
' In iniciwvtics orid in Irotlm ol mafinmum pcrrniisible body burden. 

. . . a _ . .  - . _ . . . _ . . .  . . . . .  . . . .  . .. . ; . 

NAME OF PERSON 
EXPOSED I AGE 

--I-- -- 

----?= - 

I Sheets 

BODY DEPOSITION ONE-HALF MAXIMUM 
PERMISSINE AND GREATER 

OF - ------- -- 
RADIONUCLIDE ' BODY BURDEN' 

DATE 

EXPO- 
SURE 

. - -__- 

I 



; ---- --- .... ...- - ---.. 
U.5. ATOhllC CI:LYCY COh\h',i5510N , ?~. .n  A! .C- l9O i (13 -61 )  ......... .............. - ....... ....... ....... , . ..... 

. . .  , . , ... , ... ._._. .... 

............. , , .................................. ._ .... 

SUMMARY OF \::HOLE ~ O D Y  RADIATION EXFOSUZES T O  E X T E R ~ I A L  
i PEIIETRATII!G RADIATI0 ; I  ACCU~, iU lATED DURI1IG THE YEAR --- .- 

This i n c l u d e s  any e x p o s u r e s  -- --- 

theN e.v a-d a -Tm t -Si.Le..-arAh e 4 . a  c-i fie- 

P r o v i n g  Ground. 
.--.-. -- -. -._-- 

........... -_i ....... , ..... 

__.L_.____, ............. 

...... ........... . ...-. ...... .... 

Tl \TAI  

- 

8-9 9-10 

,f 
S!:c c f 5 - ....... 

TOTAL 
\ONIT'D 

2129 . . . .  

........... .- 

... - 

- . -. . 
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-._. . . .  - . - ...... - ........ .. _. . . . .  

L C I ' d 2 1  ING ORGANIZATION 

Lo:; Alamos S c i e n t i f i c  * 

Laboratory, L o s  Alamos, 
New Mexico 

ReviewdLab 
Publicly 

and M r .  - d i d  
Mr . s exposure was spr  
l a s t  IBM run was made for  196 

M r .  r ece ived  an exposur 
assay s e r i e s  used t o  c a l c u l a t  
Therefore,  t h e  t o t a l  exposure 

M r *  e 

-__-..- ....... . 

DE SC I: I PTI ON 0 i: 
....... -. .. - .... .. _- .......... 

NAIv'hE OF PERSON EXPOSED 

D t  exceed 3 rem/quai 
ad out during t h e  y' . 
t o  tritium i n  t h e  : 
t h e  exposure w a s  nc 

rJas n o t  known u n t i l  

@$) ~ld;.. . 
. .......,.. ...-: ..-..,,,... .. . . . . .>.. . . : . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . .  . .  . .  

DATE OF 
EXPOSUkE 
- ____ 
Sept.- 
D e c .  , 
1962 

Jan. - 
1962 
Dee. , 

Jan. - 
Dee. , 
1962 

:er dur 
Ir; and 

3 s t  par 
t compl 
the l a s  

_-_- 

- ....... 

AGE 

36 

37 

31 

ng 196; 
t h e  to1 

of Dec 
t e d  unl 

IBM ri 

_ _ _  ... .. ......... . .  

. . . . . . . . . . . . . . . .  . . . . . .  

6 . 4 3  rem, whole body, gamma 
Tota l  dose t o  d a t e  - 14.09 rem 
D=5(N-18) = 80 rem 
Exposure over 3 rem/quarter 
r epor t ed  12-6-62 

5.02 rem, whole body, gamma 
Tota l  dose t o  d a t e  - 11.79 rem 
D=5(N-18) = 95 rem 

5..58 r e m ,  whole body, tritium 
Tota l  dose t o  d a t e  - 9.82 r e m  
D = S ( N - 1 8 )  = 65 rem 

1 1  was n o t  known qnt i l  the 

imber, 1962, and t h e  u r i n e  
1 t h e  end of December, 
I was made f o r  1962, 



REPORTING ORGANIZATION AND 
LOCATION 

NAME OF P E R S O N  
E X P O S E D  

I AGE i BODY DFPOSITION ONE-lir?LF A\A$,L'~'~IJM 
PERMISSIBLE AND GREATER 

._- _. - OF .- - - - 
BODY eu.  XN- I E X P O -  

SURE DATE 1 RADIONUCLIDE 

-. 

li I See note. 



LOS ALAMOS SCIENTIFIC LABCkATCRY 
U N l V E R S l N  OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

February 12, 1963 
OFFIFE MEMORANDUM Wends11 5 ,  Miller, aa mpany Hanager 

TO DATE : 

3. 
D e a n  D. Meyer, Group Leader, H-l 

F R O M  : 
ANEll3A.L EXFOSURE REPORT 

SUBJECT : 

SYMBOL : 
K-3. 

Attached are four copies of the annual report summarizing external 
ani3 internal radiation exposures of Z i a  personnel as requested 
in the AFE Manual, mapter 0523-051. Pleas@ forward the original 
and three copies to Edwin E. Wingfield, Project Support Branch, 
AEC . 

De&? D, Meyer 

Attached t o  "Summary t o  ifhole Body Radiation Exposures,. .'I was 
description "Methods Used t o  Neasure and Estimate Whole Body 
Radiation Dose" (one description attached t o  each copy of 
repor t ) .  

Attached t o  "Summary of Radiation Exposures Resulting i n  the 
In te rna l  Body Deposition.. ," was description "Methods Used 
t o  D e t e r m i n e  Internal  Radiation Exposure for Radioactive 
Material Deposited i n  the Body (one description attached t o  each 
copy of repor t ) ,  
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Z i a ,  LOS A l a i n o s ,  N e w  Mexico 

ReviewedILab Counsel 

None 

DATE OF 
EXFOSUKE AGE 

.----.---- 

N P E  AND MAGNITUDE OF EXPOSURE 
.- - ----- 

I 

t 
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P E R S O N N E L  MONITORING (BODY) TOTALS I 0 OnM 0 3 0  I O M  9 1 6 2  

Ic18[ USE ONLY LOS ALAMOS SCIENTIF IC  LABORATORY - UNIVERSITY O F  CALIFORNIA 
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...................... 

;ROUP 

CODE 

IRTH 
fEAR 

-~ 

TRITIUM 

REM 

TOTAL 

REM 

NEUTRON 

NAME (EAR FAST 
REM 

rt i  E RMAL 
REM 

......- ........... 

ReviewedILab Counsel 
Publicly Releasable . 
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FIELD OFFICE: --# _. _ - _ -- - orm A' '1  US. A T O M I C  ENERGY C O M M I S S I O N  

SUMMARY OF RADIATION EXPOSURES RESULTING IN THE INTERNAL 112- 

BODY DEPOSITION OF RADIOACTIVE MATERIAL FOR THE YEAR 

REPORTING ORGANIZATION AND 
LOCATION 

- .......... , ..... . _- ...... - ... 

.. __ c .. __ .. .. 

- .. ..... ... . , 

NAME OF PERSON 
EXPOSED 

.. -._ .. 

_ .. - .... ... 

.. -. 

.... _ - . .-_.. .. _-- ._ .... 

AGE 

~ 

DATE 
OF 

SURE 
EXPO- 

_. . ._ . .  

.. ... 

I Sheets 

BODY DEPOSITION ONE-HALF MAXIMUM 
PERMISSIBLE AND GREATER 

RADIONUCLIDE 
..... -.. . 

...... - ..... ..... 

.... ...... 

....... - .. .. 

. .. .... _ ... - .. _. . 

...... - . . . .  - ... _ ...... _ ...... - . 

.. _. . . . . . .  __ . .. 

. .- ...... . _- ........ 

. . . . . . . . . .  _ . . . . . . . . .  

. . . .  ._ .... .... 

....... __ .. -- .... 

._ .... ....... - .... 

....... , __- ..... 

. ........ 

_. ...... ............ ...... 

.. ...... 

BODY BURDEN * 

... . _- ... 

.. ....... 

..... 

..... _ .  ......... .- 

... ....... -- 

. ._ .... .- ........... 

. -- . .... 

, ........ .- 

. . . . .  . .  ..-- 

, . __ - .. - __-- 

...... - 

.... -- 

a In microturies and an lroclion of moximum permissible body burden 



U.S. ATOMIC ENERGY COMMISSION Form ACC- I90  
(12 -61 )  

SUMMARY OF WHOLE BODY RADIATION EXPOSURES TO EXTERNAL 
PENETRATIEIG RADIATION ACCUMULATED DURING THE 'r -- ---.--_----- - 

REPORTING ORGANIZATION AND 
LOCATION 

FIELD OFFICE: 

FLHlOD OF REPORT: 
-- -. ___ 

1 .... ....... - .. - - 
c. 

. .-. .- . _. ... .. 4 .... ir L I 
..... .-. ... .- ........ _- ... . .. ._._.- 

. _. ... __ ... -. _ ._ ................. lgt _. . __ d[W ........ __ . ........ . .- . - 

. .  .. ._ ....... - ... ._ .. ... .... _-- 

... .- . .  . . . . . .  - -  . -. .. L 

.... . __- ..... _- ........... .... .. ........ . ._ . 

-.- --. .... ... 

... - .... -- . - ........ ..-- -- ,-., 

... , .. , .... . 

L ....._.._._-.....L....-.___.- 

TOTAL 
_-.-___.___.___.__.__..__...____.- . ---.--- --..-- 

.- ....... _- ..... - .. -. - .. . .  . 

- --- iR I;uiMITTED BY: --- 

. . . . . . . . .  . . . .  . . . . . . . . .  
a .  . .  

NO. OF ESTIMATED ACCUMULATED REMOOSES IN 
EACII OF FOLLOWING RANGES 

.. . . . . . . . . . .  

__ 
12 

_ 

. ._ 

.. - 

. . .  

. _. 

. .  

.... 

_. 

... 

__ 

_ 

. _  

...... 
. . . . . . . . .  
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SUMMARY OF RADIATION EXPOSURES RESULTING IN THE INTERNAL (12 
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-- .... __ -. ...... __ -. ........ ..... , , . _. ....... .- . 

I FIELD OFFICE: 

_----.--. ~ ... 

_ .... . - .............. -- ............. 

. .. 

- ................. __ ....- ...L.......... 

--... ...... 

. . ..... 

I 

IPERIOD OF REPORT: --- - - -- 
BODY DEPOSITION OF RADIOACTIVE MATERIAL FOR THE YEAR t ~ i i n E D  i 

BODY DEPOSITION ONE-HALF MAXIMUM 
PERMISSIBLE AND GREATER ....- .- 

EXPO- 
RADIONUCLIDE 

REPORTING ORGANIZATION AND 
LOCATION 

NAME. OF PERSON AGE -. ..... - ... ____ 
BODY BURDEN' 

-.-.- - 
EXPOSED 

... .. _ 

....... _ .... -- ... - .. -. . .... 

- - 1 
........ ......... ... - .... __ ..... 

I 

-._--... .... -z4,.4& __ ...... 

. .... . -- .... . - ...... 

- --.- - 
ReviewedlLab Counsel 

.... ....... _.- 

. .- ...... . -. _- 
................ .. ... - . ._ . . .  ._ . _. 

.. - .. ..... . . . .  

... _- .. -. ...... -. - 

- ..... .... ...... ...... .--. ...... .- I 
-. . . . . . .  ... .,-. ..... __ -t ............ _- . _ ... - - . . .  

. . . . . . . . .  . .  - .. -. __ _. 

-- . .  . . . . . .  __ . .  _ . . .  . . .  

- . . .  - . 

. . .  . . .  1 -- .... -. _. ...... - 

........ ._ ..... - 

........... - -- .. ..- - 
.. ........ _. ... __ .. __ 
............. -_ .._- -- ...... -_ ............ .. - ... 

--. . ...... .......... .__.L....___.-.--..-.. .... .......... . . . . .  - .. . 

.. ... . .  - .... .. - ..... . - ... .. 

- ._ '-1 . __----- - 

-. ... . ._ .... ' t  
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US. ATOMIC ENERGY COMMISSION I FIELD OFFICE: Form AEC- I 9 0  
(12-61) 

SUhlMARY OF WHOLE BODY RADIATION EXPOSURES TO EXTERNAL 
SllL.t!l - 
of ..... 

Sl lC.Cf!  AR PEN ET R AT I N G RAD I AT I 0 E l  A C C U M U 1 AT ED D U R I El G T tl E 
--.----.- .- -- 

TOTAL 
NOT 

MONIT'D 

NO. OF ESTIMATED ACCUMUL/\'IFD REMDOSES IN 
EACI1 OF FOLLOWIN(; RANGES REPORTING OI?GhNI%ATION AND 

LOCATION 
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4 - 5  
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-. 

. ._ - 

7- 8 
- .  
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. - 

._ 

.:_ - 

. . _ .  

..... ._ 
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...... 
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.. ._ 

-. - 
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. .  ._ 
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8-9  
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. . . . .  
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..... - 

5-6 
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-. .... 
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... __ 

.... __ 
0-1 

__ 

..... 
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-- ... 

. . .  
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._ 
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1-2  
._ 

-. ? .. 

5-7 
.. 
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GROUP C K R - 1 2  PROGRESS BEPORT -- 
20 September - 20 OctDber 1948 --- 

(3. F.  Schulte,  Acting Group Leader) 

1 A .  Special  Problems Healt'n Chemistry Problam No. l a  Ana- 
Health Chemistry - -laof Loa Alamoa D r t K k h E  Bater - Sup719 

for Toxic M a t e r t g .  
Schnap 
cox Sarnales -of well water were collected 

October 12, 1948 and analyzed for radlo- 
a c t i v e  contaainants and f luorine.  Samples -$ 
were subnlttsd f o r  spectroscapic analyslr , 
the r e s u l t s  of which have not yet been 
received. Results of analyses were as 
follows: 

Well a:.rl?tters Pu Po Uranium Fluartno 
4 3  

NO. w,&c --- water p&c oraim- ~ p n / c c  PP%- 

Schnap 

-. 
I .  

. 

1 (Yell shut i n  - repairs)  
2 Not DettctedK.D. N.D. ~ x l O ' 3  3 
3 K.9. X A  K.D. <iX13=3 2 1 

4 N.D. X.D. N . D A L X ~ O - ~  - 2  
5 X.D. H.D.  N.D.  4 ~ 1 0 ' ~  . 2 

~ The continued showing of U i n  Well 
#5, and the intermittent showings i n  
w e l l  #3 pose several p r o b l e m .  To check 
possibls sources of the uranium, it Is - 
planned to run analyses on Sa?lpbzl o f  
dr i l l ing  mud, and  also to  check other 
watw aources i n  t h i s  area. 

H e a l t h  Che&trg Problam Worn 2. Coopara- 
t i v a  %search --. on Disposal of Radioactive 
Wastes. 

Cons Idarable h s l p  has been given 
tho Public Eealth Servlce personnel i n  
s e t t i n g  up t h e l r  laboratory and becoming 
fmiliar with plutonium anolys 18 methods. 
A sa.r.plc of  solution contahing 35,000 
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1A. (Continued) 

Schnap 
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' J  
PROG3IESS 
caunts  p e r  rninuts w a s  made up for thelr 
use i n  p rac t i c ing  analyses and counting 
m t h o d s  . 
Mlscellaneaua 

West su-p was c o l l e c t e d  a t  10:30 A.V. 
October 4,  and analyzed for piutonlurn. 
It contained 0.0922 24 jag of p lu tmlum 
p e r  l i t e r .  Samples were c o l l e c t e d  every 
hour from t h e  Sam source October 13 and 
showed the following r e s u l t s :  

A sanple of  waste f luld.  from the DP . 

- T ima pg Pu/liter 

9:oo A.Y. 0.02822$ 
1Q:OO A.Y. 0.348 

i 1 1 : O O  A.M. 1.284 
12:OO Noon 0.s55 3 
1:on P'Y. 1 . 980 
2:oo P.M. 1.188 I 

3:n3 P.Y. 1.240?'2% 
4:oo P . I .  - 2.467 

0.001 5s.33 P . Y .  . .  
15. Spec ia l  Problems Photographic Dos imetry 

s Health Physlcs 
Durlng the month .445 films were dove- 

Rhodes loped serviclng 386 badges. Resul t s  were . 

Kennedy . read on the 'Jeston Densitometer and re- 1 

corded. It was necessary t o  develop and ii 
read the  DuPont film i n  one case,  due t o  
f a u l t y  Eastmen film. In addltion t o  the 

. brass badges worn on the bod;r, 57 plastic ~ 

wristlets were processed and read .  

i 

J 

DuPont Type D-2 f i l m  was c a l i b r a t e d  
in brnas holders  ua lng gamma radiation 
from an 0.5 m p l a t l n m  shielded radium 
source o f  500 m i l l i c u r i e s  i n  equi l ibr ium 
with i ts  decay products. 

O f  the exposures reported,  347 wero 
worn by psrsonnel ,  and 31 were p lan ted  in 
various l oca t ions .  Eight badges and two 
vrrls t l e t s  were planted .  in various badge 
s to rage  racks a s  blanks. The average 
personnel  ex3osure was 0.003 roent 
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JOB ANd PERSONNEL 

1R. (Continued) p e r  week. 
p lanted  badges waa 0.142 roentgens per  
week. 

NO. A v ~ .  Max. Tolerance 
Location Read r/week r/week J O . 1  r/d) 

Tech Area 
Personnel 53 0.006 0.159 I) 

The average exposure for 

KO. Over 

Sigma 
Personnel 79 0.006 0.025 0 

DP West 
Personnel 215 0.001 0.013 0 

Tech Area 
Planted 13 0.141 0.580 - 
Sigma Bldg.  
P1 an te d IO O*OlO 0.035 - 
DP 'Neat 

. Planted 8 0.312 0,990 I 

Rack Blanks10 0.001 0.003 I) 

(Includlng 2 w r i s t l e t s )  

Plas t l a  

*1 
per day, 5 days per  week. Planted badges 
and rack badges are expoaod 24 hours per 
day, 7 dags.per week. 

' .Vr1stletr 57 0.012"2 0.064 0 

Psrsonnel badges 'ace worn 8 hours 

++2 This average figure 1s an average 
of all readlngs regardlaaa of period of 
exposure. Some were exposed 1 day, others 
for two  weeks. 

Project Authorlzation CMR-12-12. Thc- 
v s e  of Steav as a Decontamination Ap[ent. 

and several t e s t a  have been made, A 
few modifications of the apparatue were 

. IC. Special Problems 

K O n X t O d ~  
The apparatus has been completed 

i 
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1C. (Continued) 

- 

cox 
Kennedy 

cos 
Garcia  

2A.  ?!onitoring i n  
Tech Area 

W. Rorcero 
Drevlend 
Court 
( con t  'd)  

PROGRESS -- 
necessary for reasons of safety. De- 
contaqlna t ion  of such items as hand t o o l s  

. is being attempted. 

- P r o  e c t  Authorizat ion CMR-12-15. Decon- 
&EET~EZTZE of Construction Ma- 
ter ia ls .  

One type of cornaerlcal de te rgent  
was t e s t e d  as a cleaning agent. In  com- 
parison with those p re sen t ly  in use,  re- 
s u l t s  were favorable  f o r  t ' s p l l l t '  contami- 
n a t i o n  but unfavorable i n  t he  c a s t  of 
impregnated contarninat ion. The cleaning 
agent a c t u a l l y  increassd tho smface 
count in the latter case. 

Dccontaninat ion 

During the month the following i tem 
were decontaminated t o  the c s m t  level, 
a t  which they could be returned t o  use or  
re leased  for salvage i n  the case of a 
few l t e m a  t h e  na tu re  of which waz. such 
t h a t  we were certain of the decontaminstian, 

KO. Item - - Val-.le T o t a l  Valui 

4 
7 
31 
7 

0 
6 
1 '  
1 

F i l t e r  Queens &140.00 $560.00 

Cyllnders(for gas)  25.00 '775.00 ' 

,Pressure Reducer 

"XI? Containers  800.00 4800.00 

3acorrllng . 

Vacuuln Pumps 250.09 1750.00 i 

175.00 . V a l v e s  25 00 
Llrzht F ix tu res  22.50 180 c 00 

Papar Railer 250.00 250.09 

Potenfjometer 1200.00 1200.00 
11 Visc. s m a l l  itens(est1watsd) 139.00 

Total:  $=20.m 

- Health Pass92 

personnel,  were s e n t  on Spsc la l  Hcal'th 
Tests between the d a t t a  of September 20,  
1948 and October 19, 1948. The r e p o r t s  

151 people, including CMR l a b o r a t o r y  
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Emerlck 
“Jrcia 
Geoffrlon 
Lu jan 
Montoya 
Vivian 
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PROSRESS 

on a l l  t e s t s  showed ur ine  concentrat ions 
belo1ar to le rance  l e v e l a .  . 

I 

Surface Monitorfnq 
I 

Dur inq  t h l s  month, rooms were monl- ! 
tored In bu-tldfnga: D ,  D-2, D-3, Sigxa, ! 
TU Shop, U, #. and H . ’  Instruments used . 
were the. Pee Wee, the Zeus, the  Watt, 
Victorcen Survey MeteTa, ‘an? the U*fl 
El tc  troscopo . 

H-Biilding and Room D - 3 0 1  require 
monitorlnq w i t h  a Pee Yec and a Zeus, 
s h c e  t t e  :nater la ls  handled in  these ? laces  

. are alpha and beta-gamm emlttecs.  V e r y  
l i t t l e  alpha contaninat ion has hesn fomd, 
but tho b+ta-gamma contaminates have been .g 
f o m d  in the sinks and hoods. In xost  
cases ,  the be ta -gama contarnlnates have 
been found t o  be In low concsntrat lons.  

Dur’lnc the month of October, a to ta l  
.of 2172 corns were zonltored in  D-Eulld- 
ing,  with an overage per day of 90.7 
m o m  nonitored. Durlng: t h l s  parfod, 
33,900 pos l t i ons  were checked, with a 
d a l l y  avorage of 1500 posi t ions checked. 
There were 1859 hot spots over 530 c / m  
located and marked for  decontaxination. 
834 pos i t i ons  were found t o  b e  above 
tolerance a f t e r  a 5-hour perlod. 

of 3257 p o s l t l o n s  in 89 rooms were moni- 
tored in S l p a  Bulldine. .  There uerc 22€! 
hot spots o v e r  5,000 c]m lo, mated and 
marked t o  be decontaminated. 10  pos i t ions  
were found t o  be above tolerance a f t e r  a 
5-hour period. The YajPrity of hot  spots 
found were impregnated. ’ 

Room U-20 is bclnc monitored weekly. 
Durinc the  month of October, 183 pos i t ions  
were checked. There were 4 hot  spots 
over 503 c/m l cca t ed  ar.d marked t o  be 
decontaelnatcd. 1 posi t ion was found to 

3 

Durjnp the  mmth of October, a t a t a l  

A P PR nVlm unp DTTRT T P  RF T.UP CU 
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PROGRESS 

be above tolerance a f t e r  a 5-hour per lod.  

DurLng the month o f  October, a t o t a l  
o f  555 pos :tion8 in 76 rooms' were monlt- . 

tored 'in H and 1; Huildings. 32 hot spots 
o v e r  500 c/n: Tort  located and marked t o  be 
deccntarc lmttd .  9 .positions were found 
to  be above tolerance after a 5-hOUP 
period. 

Air-borne Alpha Contanilnation Tests 

Air contamlnation t e s t s  were c . m t i -  
nuad in D ,  Slma,  and U Buildfnprs. A 
comparison o f  the counts run In these 
buildines dur5np; Septemtcr and October 
1s shown below: :i 

No. of over 
No.c?f Tolerance Counts 

Locution Tests Oct. 
U R A N I ~ L A R O R A T O R I E ~  D E U I L  ING: P 

1 0.2695 
0 0.0112 D-111 22 . 0 

Doll2 22 0 1 0.0145 
D-113 22 0 0 0.0162 
Do115 22 6 5 5.1666 
D-2.16 22 0 1 0.0323 
D-127 22 2 5 0.0657 

PLUTONIUM LABORATORIES TN D R'JILDING: 
D-1C7 22 0 0 0.0027 
D-134: 22 2 2 0.2515 
D-145' 22 0 0 0. COS4 . 
D-149 22 0 0 0.0108 
D-304 .8  21 a 1 9 0.0403 
D-31E 22 0 0 0.0025 
D-317 22 2 . 1  0.2029 

1 2 0.0425 
D-120 22 1 I). 2378 

D-1CHA 22 . 1  

. 

D-311. 

Average c/s/L - Oct. Septlt 

3.017C 0.0025 
0.@010 0.0007 
0.0036 '? . 0059 
0.0027 0.0024 
0.0383 0.3262 
9.0114 0.0115 
0.0231 0.0258 

0 . 0002 
Q.0273 
-0.(?010 
0.0013 
0.0047 
0 . 0006 
0.0181 
0.0061 
0.0164 

0.0017 
0. '2,181 
(?.@011 
0.@014 - 
0. @354 
0.0007 
0.0973 
0.0137 
0. @064 

SIGMA BUILDING; 

Sigme. 22 22 4 1 0.3742 0 . 9948 0 . 0565 
. *  Sigma.  228 22 0 fl 0.1745 0.0426 0.0297 

Signa 22E 22 0 0 0.1740 0,0489 0.0154 

Sfgmn 21C 17 0 0 0.0549 0.0275 0.3168 

. U UUILDING: u-20 22 0 -  0 --I--- 0,0012 Om 0051 
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D-1CBA: September 28: 0.2695 c/ni/L. 
m o v e  t o l e rance  count i s  bel ieved t o  
have been caused when the  e l e c t r i c i a n s  
were r e p a i r i n g -  a highly contamlnated 
furrirlco. Respl ra tors  and full protective I 
c lo th inq  were worn durjng this operation. 

D-115: September 2 0  -- 0.0884 .c/m/L. 
Savera1 rag batches for burning were xade 
up on this day. Respi ra tors  and full 
protect Lve c l o t h i n g  were worn diirlng t h l s  
zpera t ion .  

- 

September-24 -- 0.07C4 c/:n/Le 
Th'.s h lph  air count i s  believed to have beer 
caused when t he  operators were removing 
sore highly contaminated ram from the 
drg box and t r a n s f e r r i n g  thew t o  a con- x 

tainer. 

SeDtembep 28 .-- 0.1686 c/z/L. 
There i s  no l o g i c a l  explanatlon far t h i s  
above to le rance  a i r  count . .  Only norxa l  
opera t ions  were c a r r i e d  out on this day. 

September 29 -- 0.0192 c,h/L. 
The j a n i t o r s  were cleaning the l l -gh t  
f i x t u r e s  on t h i s  day and a g r e a t  amount 
of dus t  was s t i r r e d  up. Respi ra tors  and j 
f u l l  p r v t c c t i v e  c l o t h i n p  were worn during 
cleanine.  

ThIs above to le rance  a l r  count Is bel ieved  : 

to  have been caused when t h o  operators 
changed a gasket  on a t r i c h l o r e t h y l e n e  
tank on c e n t e r  s e c t i o n  of dry  box. Rcs- 
p l r a t o r s  and full ' p ro t ec t lva  clothinf :  were 
worn during t h i a  operat ion.  

A F P ~  l o t  f c r  burclng was made up on t h i s  
day. These rags' are rich in f l u o r i d e  and 
t h e r e  is a Treat  amount of d u s t  s t i r r e d  
up during this opera t  ion. Respirators 
and pro tec t ive  clothing were worn dur ing  
this opera t ion .  

October 14 0-  0.@910 c/m/L. 

October 19 -- 0.0367 c/ni/L. 

BPPROV RT) FOR pu BLIC RELEASE 
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D-127: Septeniber 23 -= 0.0373 c/m/L, 
This above to le rance  a i r  count is bel ieved 
t o  have been caused when t h e  opera tors  
removed some h igh ly  contamlnuted rags  
from d r g  box. Resplrators  and p r o t e c t i v e  
c lo th ing  were worc dur inc  this operat ion.  1 

There I s  no explanat lon for this high air 
count. Only normal operat lons were c a r r i e d  
out  on th j s  day. 

D-134: 
T h e p e r a t o r s  were cleaning out  a conta- 
minated d r y  box l n  the  adjoining room, 
D - l Z 6 .  This is believed t o  have caused 
t h i s  high a i r  count. Respi ra tors  and pro- 
t e c t i v e  c lo th ing  were worn rhlle cleaning,  j 

ThLs above to le rance  a i r  count is bel ieved 
t o  have been caused when changlng f o u r  p a i r  
of dry box gloves.  Rqspirators  and pro- 
t e c t i v e  c l o t h i n g  were worn durfng this 
opera t ion  . 
D-3D4B: October 12 =- 3.0403 c/;a/L, 
T h l s o o m .  w a s  caulked on above data .  
T h i s  high  air count w a s  probably due t o  . 
dust fron i nne r  w a l l ,  brough out durlng : 
caulklng prcxesa. 

D-317: 
There i s  no l o g i c a l  explanat ion f o r  this 
high a i r  count.  
were c s r r l e d  out on this day. 

September 28 -- 3.0657 c/m/Lm 

September 29 0-  3.2515 c/rn/L. 

October 12  -- 0.2341 C/CI/La 

October 4 -- 0.0541 c/rn/L. 

Only normal opera t ions  

October 14 -= 9.2029 c/rn/L. 

There is no explanat ion f o r  t t i s  hiKh 
air count. In t ens ive  work was done on 
th i s  day but only rout ine  grfnding, PO- 
l i s h l n g ,  and e tch ing  o f  metal lographic  
spec h e n s .  

- D-311: 
No explana t ion  given f o r  this high a i r  

September 21 -- .Om0425 c/m/Lm 
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2A. (Continued) count. Only normal operat ions were car- 
r i e d  out  on t h i s  dag. 

I 

.. 

. -  

0-129. October 12 -- 0.1307 c/&. 
&bow to l e rance  a i r  count is t c l  !ev:d 
t o  have been caused when the operatQr-s 
were cleaning out a highly contmlna tcd  
dry box fn which 49 ana lys i s  is perforre-:. 
Respirators and pro teo t fve  c lo th in$  *er- 
worn durlng operat ion.  

Only normal opera t ions  were ca r r i ed  out 
on t h i s  day. No probable cause for t h i s  
high count could be found. 

Si ma-22: October 1 -- 3.3742 c/n/L. b casting was taken from a furnacr 
at  ZOOo C. Usually thin is a l l o r e d  t o  
coo l  w e l l  below this but  job had t o  be 
rushed fn t h i s  p a r t i c u l a r  instance.  Ais.:, 
a gene ra l  cleanup w a s  made on t h i s  d a y  
and d u s t  was probably s t i r r e d  up. 

October 15 -- 0.2378 o/m/L. 

. 

October 13 - 0  0.2311 c/m/L. 
October 14 9- 0.3021 c/n/L. 

No explanat ion for t h r s e  two above to- 
l e r ance  air counts .  Only normal opera- 
tion. were c a r r i e d  out on these days. 

October 15 0- 0.3713 c/m/L. 
One of the ho t  pre88 graphi te  d i e s  broke 
on th i s  day, allowlng the  pieces t o  0x1- 
d i m  a l l t t l e .  Gae paasing over these 
places was discharged i n t o  the  room and 
may have c a r r i e d  8omc duat in to  the  alr .  
This was a l s o  a genera l  cleanup day ar,d 
dus t  warn a t i r m d  up. 

Nose Swipm Teats: 

Durlng t he  month of October, 129Q 
no80 counts were recorded for D-Building 
personnel.  There were fou r  above t o l e -  
rance countr.  

355 noad counts were recorded for 

APPROVED FOR PUBLIC RELEASE 
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count. Only nornal  operat ions weiv  . ... .. 
r i c d  o u t  on- t h i s  day. 

0-129: October 12 -- 0.1307 c!m/L.. 
Thrsabove  to le rance  a i r  coxrlt l s  i.c: ‘ e ; , . .  ’ 
to have been caused when the  ope rut:;:^. ... 
were cleaning out a highly contar.In.s.tr!(: 
dry box in which 49 ana lys i s  is ~ c T ; ’ . : . I ’ T ~ ~ . .  
Respirator3 and protect l v e  c l o t l ~ h r  *e;.- 
worn durjng operation. 

Only normal opera t ions  were c&rr fe( i  O C I :  

on this day. No probable cause for th!: 
high  count could be found. 

Si ma-22: October 1 -- 3.3742 c\x:I.. b c a s t i n g  was taken from a f ia I* l i&sa 
a t  200° C. Usually this is allowsf; t h i  
cool well below this but job had t o  3c 
rushed In  t h i s  p a r t i c u l a r  ins tance .  Ala. , ,  
a general cleanup WAS made on t h l s  15Aj 
and d u s t  was probably s t i r r e d  up. 

October 13 -- 0.2311 c/n?/L. 
October 14 -- 0.3021 c/z/L. 

No explanat ion f o r  these two above to- 
. l e r a n c e  air counts. Only normal opera- 
tions were c a r r i e d  out on these  dags. 

October 15 -- 0.3713 c/x/L. 
One of the hot  press graph1t.e d i e s  broke 
on t h i s  day, allowing the  pieces t o  0x1- 
d l z e  a l i t t l e .  -Gas passing over t h e s e  
places  waa discharged i n t o  t he  roon m d  
may have c a r r i e d  some dust i n to  the a i r .  
This w a s  a l s o  a eenera l  cleanup day an? 
d u s t  was s t i r r e d  up. 

October 15 _-- 0.2378 c/m/L. 

:; 

. -  

1 

’ Nose Swipe T e s t s :  

During the  month of October, 1299 
nose counts were recorded for D-Bul ldirig. 
personnel. There were four above t o l e -  
rance counts.  

355 nose counts were recorded for 

E 
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2A. (Continued) Signa Pullding personnel durlng the sonth 

of October. There were 20 above tola- 
rancc counts recorded. 

H a a d  Count Tests 

Dur:np the month 2f gctobcr ,  5123 
hand counts wsre recorded. The hIRhest. 
lndlviddal hand count average was 85 c , h .  

Contafilnated A m  l i a n t s  . 

t h f s  month. 
There wcrs no contanlnated accidents 

c 

i Constructfon of the new wire-mesh - 
fencs  surrounding the old d i sposa l  dump 
has been completed. N e w  locks have been 
i n a t a l l s d  on b a t h  ga t e s .  The old fence 
and ?os ts  were monitored and rcturr.cd 
t o  t he  contractvr 1x1 charee of cons truc- 
tlon. 

New sx tens lon  p i p e s  f o r  all filter 
queens in Tech Area have been received 
and wlll be i n s t a l l e d  as soon as possible .  . 

Tlic3e extensfons t o  the chambers wlll 
enable us to take all saqples  a t  about 
nose l e v e l .  

arf balne  mad9 ln TU Rulldlne press room, . 
c u t t f n g  room, and furnace room. 

Spec ia l  a i r  contamination t e s t s  

The shoes of the personnal l e a v i n g  
D Eufldlng were monltorcd t w i c e  this 
month. A s m a l l  amount of contamination 
was found but  gene ra l ly  the contamination 
f m n d  was between 50 and 200 c/m. No 
shoes were conf i sca ted  this month. A 
large amaunt of cqulprriant was monitored 
for rnalntenance work, and for property 
dbfIO3al. The contaxlnated trash and 
property d i s p o s a l  opera t  ions were c a r r i e d  
oitt wlthoat mishap during the month. 
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Rendell 
Zhavez 
IJunit 
blartinez, B. 
Y.;artinez, V. 
iral.9ez 

Vandervmrt 
V l g l l  

Loca t lon 

201 
213 
313 
4 91 
4 r36 
4 z)s 
413 
,501 

. 513 
Laundry 
SrJrtlnq Rm. 
1, wind F y 
Yashing Rn. 
Laundpy Res - 
p i r at or Rn;. 
!hha11:3 t 

. Stuck #1 - 

Exhaua t 
Ltack #2 
Exhais t 
Stack #3 
Exhau:3 t 
Stack #4 
Vanifold 
\Yo 9 t 
Ynn 1 f t>ld 

. East 

--- 

.. 

c 

110. of 
Tests 

22 
18 
21 
22 
22 
22 
22 
26 
26 

2% 

21 

20 

36 

38 

36 

26 

36 

3s 

- 12 = 

Surface Von 1 tor i n 6  
_I_ 

A t o t a l  of' E17 rooma W ~ S  mnI.t.f:-*ed 
durtnE the qorrth, uIvins a d v l l y  averwe 
of 10 rooma. 395 co:rnts 5,WN c./m 32 
over were found, and thers w3ri 2?n3 
coiints over 20,OW c/m,  Pee N C C  :mrt;at:'.e 
meters s i t h  pencil probes supplementaia 
by the Zuet3 ,  Poppy, 'Jictorean, and 
neutron counters were used as survey 
Ins t rumants . 
- Air-borne' Alpha Contanination - . 

Tht! R l F  
follows: 

NO. of over 
Toycrance Counts 
octo Sept. - 

2 

1 
2 
1 -  
3 

I:! 
0 
0 

- 

zounts far DP West ere a3 

0.1362 
0.0107 
0.0653 
3.0869 
3.n242 
0 . 0242 
0.1444 
9.0148 
0.0695 

0.1278 

0.1203 

0.1655 

0.8773 

0.9666 

9.0017 
0.0022 
0.3011 
9 . 3 O i . l  
I). 0007 
0.0004 
9.0188 
0.9020 
3.011.1 

0.3028 

0.0014 

0.0164 

3.2173 

0.2438 

0.2626 3.0460 0,0368 

0.0863 9.0197 9.0136 

0.2721 0.0453 0,1381 

4.9282 1.5S90 0.7149 - UNCLASSIFIED 
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Ro91.; 201: 2 over tolerance air counts .  
These co-ints c o u l d  no t  be nzcountsd for. 

--- -1 -.- 

Room 313: 2 g v t r  tolerancs air C O U L ~ ~ S .  
n-unts  w r r e  carisad by chnngln.7 the 
superziatent f i l t e r s .  Thfb filtering 
system has been redestgned an? is  Lelng 
insta l led  .inside the large hoods. 

Roo- 401: 2 h1g.h a i r  ccvmt.sT 
Thaze were calised by craf tsrnen rcmovfng 
duct work and equipment. 

Room 413: 2 o v r r  tolerance alr c ~ a n t s .  
These counts were caused by the fnstslls- 
tton of equipment for  CHR-10.  

-- 

. Roola 513: 1 over tolsrancc: a t r  count.  m- caused by decontaminatlon pro- 
cedure carried on outs tde 'vented h m d .  

Laundrg - Sort in  R a s : .  5 over talarancc 
air counts. -?d& counts were caused by 
the clotqglng of the exhaust f i l t ers  In 
the sortinp h9od. These filters were 
changed and the air  count inaediatelg 
went below tolerance. 

Laundr Xsshln Room: 1 over  tolcrafize 
d r h n t  wa3 causad by 
extremely ho t  coveralls from DP East. 

Laundry RaspIrator Room: 1 over tolaranca 
a i r  count. This was caused by resplra- 

4 tors  which cace from the prec ip l t ron  at 
DP w e s t ,  

Exhaust S t a c k s i  Still running, over  
tolerance espec fa l ly  duinlnb; the day. The 
air flow and .pneral  condit ion of the 
prsclpltron 1s s t i l l  being s tud led .  

- ?:.anlfolda: These counts  arc for t h e  ex- 
hairst air as it leaves the operational 
but Ldlnga . 
Nose Swipe Tests 

Sur.vcy of naae caunta from DP 3 s s t  

UkCLASSIFIED 
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And Laundry personnel: 

-- DP West Laundry 

Nwnber o f  s s l p e s  taken 9 96 633 

(~o /sc )  c/m) 5 0 

Hlglies t single count 597/84 10 

Number o v e r  to le rance  

Hlghest monthly average 50 173,119 . 

The five over to le rance  counts wsre: 

(1) TJniversitg of Calif. employee: 105/271 
This high count w a =  caused by a hole In 
one of the dry box gloves on the strlpplng 
hood 

(2) .University of Calif. employee: 68/53. ’ 
This hfCh count was caused by t r a n s f e r  
of oxide from dry box t o  containers .  

(3) Universi ty  of Cal i f .  employee: 282/352. 
T h l s  high count could not  be accounted fo r .  

(4) Dniversity of C a l i f .  erngloyee l75/2119 
This high count could not  be accounted for. 

i 

( 5 )  Univ t r s l tg  of Calif. enplope:  115/61. : 
This high count coald not  bo accounted for. %: 

-i 
!!and Counts 

tiand contas ina t ion  of  personnel 
leaving 31dg. #l, os rscorded on hand.  
count cards: 

.U -- of C - Zia LaDndry 

16 32 1552 1714 
K O . .  of  counts. 

K O .  over tolerance 12 1 0 

Fiighest single 

recorded 

Frlph5st s l n g l a  ave. 416c/m 45 0 

aolrnt rccorded lO00c/m 700 0 

Monl t o r i n s  of‘ Product Containers 

. . A l l  material sent t o  process was 
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rnmitored .  A l l  containsrs wcrz below 
tqlerance. 96s of " P  containers. rc- 
celved from desontmlnatlon were below . 

tolerance. These were sent t:, t h e  vat i i - .  
fi)iB 8 tcrrepy. All ~ t ~ m p l e s  tranufc:.rtd O i t b  
of DP ?vest were nonitored. A l l  these 
w t r +  below tclerancc. 

Con taminn t ed  - Accidents 

?<o contaxinatad accidents were re-  
corded durfnp the month. 

226' pairs o f  ouLsidc Yhoss were 
moa! torod. Of these, 1 p a i r  was over 
tolerwice (250 c/m) an a 3x6 probe. The 
highest count  was 750 c/m. 

A X R T C  TZih' LAPO3ATCRY 

3enaral  -- 
A yl.eas-ancloscd t u l l c t l n  tt3nrd was 

1nst.allsd this -ronth t o  Fast a l l  r e s u l t s  
fml tire infcrnation of the laboratcrg 
pezssrsnn(r?. A l s o ,  a Dosimetry rack was 
i m t a l l e d .  This rbck is C u l t ,  an im- 
pzwvenerit o v e r  tho c l c  v e r t  l co l  type. 
This rack elirr..lnntto the corifuslon of 
S t r i C i F s  fror. the f i h  badges.  I t  also  
ha3 a p l g c e  ~ G P  2,encll chaabers. S1:ct 
counts were taker .  cince t h i s  month. Iuo 
cmtarrfnation was found. The floors o f  
each roo1 was ctiacked twice this ;I:orlth. 
S:, contanlnntion was found. 

Surface :.:on - I t  orC i n 6  

!?oarti 307 was monitored rv1l;b b Pee 
' I r e  18 tires th's rnoraLli. A total, o f  
4E spots havlnp a count of 500 c;m or 
over w e ~ c  found. All hot. spots  found were 
claarxd up. CooparatiDn o f  the labora- 
tory persofinel 1s very good on d0cont.a- 
rnination. One s p o t  wcs found with a 
count above the range of the m t e r .  

UNCLASSIFIED 
. 
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~ 3 .  (Continued) F t t u  and Cawnia Sui-vag 

Rooni 307 was checked d 3 i l y  w.tt'F. tse  
Lkh' Electroscope and V!c torean :iurvcy 
Meter to .datirzine t c t i v i t y  cmzr~LLng - 

from dry boxes and hood. A t  r m  t-f.ric.: was 
there any a c t l v l  t y  o v e r  t o l e r a r x e ,  

. 
c 

A i r  Plow Check - - 
A l l  dry boxes and hr\ods have been 

checked dally with R vclcrmetcr to deter- 
xlna i t '  proper w:ount cmf a i r  l a  p u s s l n g  
thrQuqh filters. gesults show c o  d r o p  
in u f r  f l c w ,  

Alr*-bor*na Contanination Tcs ts 
+ 

22 t e s t s  were rc;ri this : t i m t - l l  in 
room 337. There cere 1126 over tcieranco 
rcsu 1 Ls . 
A v e r a m  c/m/L t b l s  month: . *381c14 

Averace c//m/L. las  t nicmth: . (IS31 
!!lFhrst single count t k l s  month: .3038 
YipheeL slnc_!ls count l a s t  month: .0313 

- Kosa Counts 

w q r r ,  nona o v e r  tolerance. !iizhcst 
slnelcr count:  26 c/m. . 

90 were taken this rmntt.. There 

Hand Counts - 
3c2 counts wsre taken. Elghost sl.nf;-:le 

count: 50 C/IIE. Therm were no o v e r  tc.- 
Iervncc ccut1t.a. 

Fce 'Tee, S.Jucspee, Zeus, Zueta,  
LbB Elec trosc.>pc, and Vic t c r t a n  S u r v q  
?rater have been I.iscd thjs ~ o n t h .  Tba 
f i l t e r -  CJaper count.er parts have arrived 
but have  not  teen ussemblsd. 

APPROVED FOR PUBLIC RELEASE - 
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DoulrnetrZ 

l n  room 307 have bean wearjng filn: badges 
and wristlctri. So far, there have Seen 
no over. tolerance .expoauraa. Due t o  t-he : 
dlfferancss .  In energy between the t p e  .lf 
radlatlon In th is  lab  end the merry 
used in cal ibrat ion on the f l l n !  badges 
and wrlstlsts, there l a  sonie doubt as %-: 

r s s u l t e .  An ekperimsnt is i n  the ?oor*z:a- 
t lon  stase for cal ibrations w i t t i  t h i s  
type of  enere?. Also, . the brnss s t i l t i d -  
1r.g. around the f i l m  bsdges may kee;? t?;r 
wearer from ge t t ing  an accurate pict: :re . 

of h i s  exposure. Experiments n l l l  Se 
made with un.ahfeldtd badges as EC-X: as  
calibrmtlon has been mads on t k ! s  t j ? e  
of rad ia t 1 on'. 

I .  

A l l  personnel rho have. been workin:: 

the quantitat ive efgnlflcanca o f  t% 1 e343 

91AS"PE TREXTMENT LAB 

General 

9/1?/40. A fl ltsr queen  YIP^ s e t  G;) t a  
check airborne contamination. A harid 
counter was placed In an access ib ie  ; : I ~ c c T .  -i 
Xose counts are taken d a l l y .  A l s ~ k e ; ~  
for. c lean protective clothing is on or.'.*? ' 
as w e l l  a a  a locker for  s t r e e t  c l D t . h a  
Also, an extension for the f l l t c r  LiLieei; 

1s on order. Thle extension will ORS'-;- 
US to take samples o f  a i r  a t  br*eRtEi:r:t- 
l e v e l .  

Thts lab came under our s u p e y v i s ! c ~ : - ~  

Tolerance f o r  t h i s  lab ha3 hce7.i S L I '  
. .  a t  o c/m. 

Afr-borm Contamlnatlon Tests 

. .  21 t e a t s  uere run this xontk. %her- 
were no over tolerance r e s u l t s .  

Hlghsst single count this month: . 3 3 1 Y  c.,..: 

- 
Average c/lr./L t k i s  month: . O?OS 

UIICLASSIFIED 
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Dos h e  try 
-Y 

* E . b  11: L!. 

A l l  personnel who have been work iv-:  
in morn 307 have bean wearing f3ln; t t ~ u - ~ r i i  
and wristlets. So far, there h n v  :!n3!i 
no over tolerance exposui-6s. DiJe t.1 : i : ~  
differences i n  energy between the t;. .* lr 

.radlatZon in th€s- l a b  trnd the enerr.< 
used in cal ibrat ion on the ftln! badra:! 
and w r i s t l e t s ,  there i s  so:r,c d0i l l . t  SP + '  
the quant i tn t lv t  s!gnlficonca of' these 
r e s u l t s .  An experiment i s  i n  t!ic rar:.a- 
tion stase "or cslibrabions w l t h  t?.!.a 
t y p e  of energy. A l s o ,  the b r a e s  st i la l ;Y.  
1r.E around tte f i l m  bkdges mag kcc;; :?.e 
wearer f'rm getting an accurate p l c  :..i:r-m 
of h i s  ~ X ~ O S U I W .  Exgerlments wnl1.1 5e 
made w i t h  unshielbed badEes as sex. 15 = 
callbratLon has been made Qn th !s  tyz-1 
of radjation. 

WASTE THEAThXNT LAB 

General -- 
Thls lab came under our ~ ~ ~ p e r * ;  ! Y I . - - . .  

9/17/148. A f j l t e r .  queen was set ti:.' t ,  
check a1rLorce contanllnatior . A n ~ r x i  
counter wa.9 p l a c e d  in an accessitlie .-.If..:-. :! 
Xoae counts tire talcen d a i l y .  A I C C ~ C : ~  
for. clean protective c lo th ing  is 3:i i.r-.'.+:- 
as well as a locker for s t r e e t  cl.>rrIcs 
Aisa, an extension for the f l l t r r  '.llieCl. 
1s on order. This extension w i l l  e1?4-:1- . 

US to take  samples of a1.r a t -  hr.eat!r 
level. 

4 

Tolerance for  this lab htis i:cell S C ' I  

h S  0 c/m. 

A!r-borr.s. Contamination Test3 
I 

21 tests were r u n  t h i s  m n t h .  h e r a  
were no over  tolerance r e a d  t s  . 

c 

Averep c/x/L this- month: . I, -I..&- 

Highest s 1nFlc count this month: . T 3 ! 3  c . ' . ? .  

1 
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Hand Caunts  

E90 counts were taken. Total: 
o c/D.. Averace: t) ~1%.  
Rose Co!inta 

Ycni t-orlng In 
DP-East Area 

Pi It Invsrud 
Lopez 
;#.arc hand 
%oniero, L. 
Stenhope . 

66 cauncs xere taken. There w9re- 
none over  tolerance. Tctal counts: 31. 
Righast slne,le count.: 19 c/m. 

Surface Monitorlnq 

T h i s  lab was monitored 15 t i m e s  
this ronth with 8 Pee ?fee. ?!o hot spots 
of any t y p e  were found. This lab is ma- 
nltoraed three t i n e s  per week. 

Surface F.:onltorln'g 

202 rooms were noni tored dur h g  
tha nonth. O f  the 3326 p9sitions chcckad, 
216 r a v e  rcadinrs ov5r tolerance. The 
average over  tolerance readinE was 
865,000 c/'ra. It war necessary to c lose  
9 moms, and 161 poajtions were cleaned. 
?-.iildlnr.e 51 and 54 were monltox-cd ?e- 
rlodically ard showed na recordable con- .. 
t arnj x r f i t  i on  I 

: - btr-borne Alpha C o n t & ? ~ l n a t i m  T e s t a  

d u r l n ~  the Tonth  t ron.  t3ufldfnFe 52 am? 
55 are as fol lows:  

6 

A ! r c-sn tazln.c, t i o n  data  Fat.l:trtd 
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11 
11 
11 
1 1  
22 
11 
11 
22 
11 
11 
11 
1H 
16 
22 

0.1782 
0.6C49 

’3.0836 
9.6323 
n-e493 
9.6’797 
0.716? 
0.2834 

:3 IC46 

C. 0566 
3.3413 
3.5698 
G ,  2676 
2.4352 

3.3342 

0 . 02 50 
3.0325. 
3 . 1 7 4 1  
0.1169 
0.9959 
3.9527 
9.036‘3 
a. e1 28 
3.0014 
0.0759 
00 l.Ol!I 
0.4761 

a. 9023 

Nose Swipe Tssts 

There were 235 nose coacts  taken 
durlng’ the mon!.h. There were fiirna over 
trzlsrarice with the highest a i n c l a  average 
being 34 c\m. 

Hand Counts 

T k c r c  were 915 hsnd covn r.3 . recorded 
d u r h E  the month. There were 10 svcr  
t9ltT”ance (53.OGO c/m) fro!r: ncr-val optra- 
tlons. The hiphcst  sinclc s o m t  was 
590,030 c , h ,  and the h3.5.h*3: s i n q l e  
average was ~ S , O T ~ O  c/m. 

C o n t w l n a t e d  hcc idants  

There were ncl contaminated accidents 
durlng the  rr.onth. 

General 

A periodic  check. af shoes leavtng 
P l d s .  51 showed no s-mtamlnnt-lon. There 
were 19% nieces of zlasswarc deccntaalnetsd 

, * 
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2D. Eayo Canyon Ch'er~ls- 
try Laboratory 

Enders 
bayor  

.'I 

PROGRESS 

durlxc the ronth; o f  these, 75% fo.and 
undsr. tol.crance (1590 c/m) after three 
washings. The rpst were d i s p o s e d  a?. by 
burial  Jn the conta~ lnat sd  dump. 

Dur!.Ti!- the month, CNR-12 R t G n f t o X ' d  
the BaFo CheirJstrg lat+ratsrg d a i l y .  
Pessonr.sl wcrkj.nT in  ttis laboratory have 
beat: furnished two Keleket  ?-ode1 K lo@ 
Dosimeters. The .bu i ld fnF  h'as keen ::.onl- 
tored fr)r F;ama a c t l v i t y  usfnq; Zeus, 
" C u t  fc P i e  , arid VlctCjptet1 1nsttrumer.i.s. 

90s i m e  t r y  

FZlm badges were issued d a i l y  by 
H - D i v i s l m  and these-results w r r e  nade 4 

a v a i . l a b l e  to the C!r'.R-12 ';roup. buring 
the ?ionth no (;ne axcc?.sdad the weekly  
tolerance of 3.5 R or tne tolerance of 
0.3 E on prccassing days. 

Using  t h e  dos imeter  readrnss, 
8 people exceeded the dally tolerance of 
9.1 I1 cn days other than processing. 
US!CE t h e  fllm b a d p  reedlr.gs,  19 p e s p l e  
exceeded t.his tolerance. The l i lqhes t  
f i l m  b d ~ a  rerldln? for these days W R S  
0.157 !I. The dDstrnater rc:Ad?np was 
9.144 3 .  T h e 3 ~  were caused by thlr acc i -  
d m t a l  contaminatim of the  a c i d  tank 
J u r i n e  deoontamlnation operations. 

A i  r -borne Con t a m  I n e t  lon 

Elqht alr sampl'cs were taken during 
tho month. These were c?unt.c? arid car.- 
culste.3 Tar rad ioac  t l v e  lanthanu - Eiotla 
of  t h e s e  exceeded toLerance (lo-' m ! l l l -  
cur Lte/Litcr). 

A .  brtakjown of the malnt.ananc+ work 
acne In each area i s  glvcn:  
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AbSo tt 
C ar 1 s or& 

Cully 
. H u l l  

cu 1 ly 
3eal l  
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Ins trurnent 
XO. of Service ma _ _  .. 
Cellbration Jobs 

1. 
2. 
3. 

4 .  
5. 
6. 
7 .  

2 e 1.1 t o  3 
Y e t  Tics 8 
Ee t a 4 a m a  Survey 2 e  t e r  

( C u t i e  P i e )  7 
Chicap Eand Counter 12 
Victareen Survey h'etcr 2 
Z G I M  3 
F i l t e r  .auecn 2 

1. Pee Wee 15 . 

2. C h t c a g D  Hand Counter  11 
3. Vlctm?sen 2 
4 .  ! c l a t  F i l t e r  Paper  Scaler 1 
5 .  Z e u t D  1 

3P SAST 

1. Peppy 5 
8 .  Hand. Counter 3 
3. F i l t e r  Queer1 G 

P r d e  Xaintenhnsc and Fabr* i sa t lm 

4xe Probes 
Pencil Probes 

Sn p a l  r cd 

3c! 
20 

Conatructed - 
Psnc: 11. P r w t  es 2 
4x5 Nylon Screens 33 
Pescil PF.crl;e Scri:c!lu 28 
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cmdanser, anu both oporate s a t i s f a c t o r i l y ,  

R.  F. ammeter has h e l d  up the doltvery 
of one o f  the 409 watt Induction heaters. . 

This problem, however, has been solved 
for a l l  Inductton heaters b y  designing 
and bu.lldfng Into the!r an R .  F. metering 
circi l l t  which uses  readily a v s t l o b l a  cod- 
ponants . 
(2) Tho res:tlts of the t e s t s  kade by 
CKIZ-5 on the automatic recording d l l a -  
tometer that *as dssigned by this group 
f a r  the= was entirely sat l s factory . .  It 
was i iecldcd b j  the3 t o  incorporate t h i s  
dflatoxmter w€th an autornatlc furnace 
control and progralu cgntrol ler .  Thls ~ 1 1 . 1 3  
make the equ1p:aent ent l re ly  automatic 

(3) Consfdersblc developinsnt has been 
done on a tattery-less power auDoly  f o r  
use with tho Dortabls Pee Wee al#m pro- 
portional counter. Thta  consist3 of a 
high vo l tage  capacitor with a l e a k a p  
reslatancc of the ordor  of 1015 ohqs. 
"here the c a p a c l t o r  is charged up to the 
probe voltage i t  w i l l  ra lnta ln  that 
vo l tage  fqr a considerable tiffie if the  
leakage of the condenser or the number of i 
counts taken 1s not excessive. It is 
hoped t:, be ehle to operate the alpha 
countsr for times up to four hours s l t h o u t  
recharginK 'thr condensers. 

, 

Tno problem of not having a auitablr 

ALao, a new miniature amnplifier for 
use with th i s  t yps  alpha counter has bean 
des ZRnarj . The d €mens ions arc a b w t  
11'x2"x3". Maintcnancc af thle amp1 1.f l e r  
w i l l  b e  very easy because a l l  o f  the 
t l e m n t s  arc r e h d i l y  ncccsuiblc. 

( 4 )  - Soma checks have been !vacia on the 
natural r a d l o a c t l v l t y  of' a i r  ssap15s in 
and around the project in en s t t e a p t  t o  
determine  haw nearly canstarit it is. 

It has been regular p?actice to  Walt 
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a t  least 20 hours before saunting f ' ! i p * i -  
riaper frm a l r  m l l t c t l o n s  to a l l m  ch2 
nat..iral r s i ! o n c t i v s  natarlcrls t a  d l s -  
:ntegrat.e k t c a h s s  crf t h 9 i r  short hair 
l i f e .  

It is hf>pcd that th l s  time can be 
shr- r t tned cons lderably  b? d e t e r m l n t r l s  
the i.iat.Ura1 slerrents and ellainatin-p 
t i s n i  hy d i scrl nlriaf ion  of the er:arg Ies 
of the a l p h s  par t i c l e s  they emit .  

(5) 
a prap9rtional methane chamber und a 
Model # Z 0 3  scaler  was conplrsttd. T h i s  
cmnter-  is op5rating sat Lsfactorilr at 
p r  9 3 e n  t . 

XoAc on an amplifier t 3  be used w i t n  

( 6 )  The i n i t i a l  design of a counting 
chamber t o  count preclultator samples 
using t:ie orlgfnal  satcgls c o l l c c t w  qf' 
the  prccl?ftgtor as tho ~ m p l c  holcsr 
w . 9 ~  conplete3. Fabrication has been 
s tar ted  on t h i s  chamber. 

. 

U NCUSSIFIED 

. 
v 
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. OFFICE MEMORANDUM 
. .. ... -. . 'I.. f-*.-.. 

To : I .' Dean 0. Meyer, Group Leader, H-1 DATE: February 13, 197C -._ 

FROM : Carl Buckland, Leader, Geneial Monitoring Section, HL1 

SUBJECT: REPORT ON RADIOACTIVE MATERIAL 0uTPUT.FROM STACKS FOR THE YEAR 1969 

SYMBOL : H-1 

The information requested i n  your January .16, 1970 memorandum concerning 
the above subject i s  re la ted  below i n  the order requested wi'th t h e .  
exception of Item 6 deal ing wi th  stacks not  monitored. 
separate1 y a t  the  .end of the  repor t  except where a l  I exhaust st,acks are 
mon i tored. 

Item 6 i s  covered 
: 

.. 
TA -2 

No t  known, however, the average for ' l A  per '&nth was 151.2 C i  
and 1.15 ci/rmnttr for lJ3Xe, '36Xe including e igh t  .months no 
a c t i v i ' t y  detectable and .01 ci/month of ".Rb inc lud ing ten months 
no a c t i v i t y  detected. 
208 13'Xe when released through the stack. 

dl A - 1814. Ci/year t o t a l  
133 xe, 1 3 6 ~ e  . - 13.83 Ci/year t o t a l  
'*Rb - .137 Ci/year t o t a l  

I 1827.967 Ci/year t o t a l  

There i s  an average o f  80% lJ6Xe and 

TA-2-9 on 'South Mesa, south-southeast o f  TA-2 
Given i n  Item 1. 

TA-2-1 OWR 

See end o f  

845 cfm 

TA-3- 1 6 

1. , Not avai lab 

2. Not auai'lab 

and SUP0 Reactors 

eport. 

TA-3 .- 

e 

e 

3. 
4. T r i t i u m  : 

Vert  ica I Van .de Graaff, TA-3-16 

5. Ver t ica l  Van de Graaff 

6. See end o f  repo r t  
. .  

'. = . . . .  



~ d d n  D. Meyer , -~- l  0 

'0 To: 

FE-1 (E-2) 

2- 

TA-3-35 

( 1 ) 
(2 )  Zero 

(3) West wide of SM-35 

Year I y average 0.0 d i s.'m i n-m3' 

(4) a3sU 
( 5 )  6 105 ( a f t e r  recent re-vamp) 

( 6 )  None 
( 7 )  8200 cfm (a f te r  recent re-vamp) 

FE-2 (€01)  

. (1)  3 Yearly average 0.0 didmin-m 

(2) Zero 
(3) West s ide o f  SM-35 

a3sU (4) 

(5)  Room 104 ( a f t e r  recent re-vamp) 

( 6 ) .  None 

(7) 11,673 cfm ( a f t e r  recent re-vamp') 

DATE: February 13, 1970 

FE-3 ( E - 3 )  
( 1) 

(2) Zero 

(3) 
. (4) . aaeU 

. ( 6 )  None 

Yearly average 0.0 d is/min-m3 

Through wall  on west .s ide of SM-35 

(5).  Roan 101-8 

(7) 2800 cfm (a f te r  recent re-vamp) 

TA-3-39 . 
' 1. Unknown 

2. Unknown ' 

3. Bery l l ium Shop . 

4.. , 4 8 ~ c , . t r a c e  ' O C O  

. 5 .  . Rery I I i uni Shop 

0 _. . . _. . 
, 7. Unknown 



. 
~ i i n -  0.  Meyer; H-1 

1. 

2. 

3. 
4. 

5. 
7.  

1. 

2. 
3. 

. 4. 

5. 

7. 

TA-3-40 

Unknown 

Unknown 

P-12 Cyclotron, South Wing 

Tr i t ium 

Cyc 1 otron 

Unknown 

Unknown 

Unknown ' '  

94-65 Vault 

Radon gas 

94-65 

Unknown 

TA-3-65 

, TA-3-66 

FE-1 (E-6) 

._ ( I )  Year ~y a.verage 0.0 d is/min-m3 

. (2) Zero 

(3) East side of 34-66 

(4)  a36U and a3eU'depleted 

(5) Fabrication Section 

('7) 38,186 cfm 

. . .  FE-7 (€92) (E-3P) 
( 1 )  

(2) Zero 

(3). West s ide o f  94-66 

(4) a3aU depleted and ThOa 
( 5 )  Ceramics Sect ion 
( 7 )  17,742 cfm . 

Year I y average 0.0 d is/min-$ 

nme: February 13, 1970 
a 

I 



Dean 0. Meyer,. H-1 
0 To:. 

-4- 

TA-3-66 cont' d 

DATE:. February 13, 1970 

. FE-8 (E-1) 
( 1 )  Yearly average 3.0 dis/min-m3 

'(2) .41 x IO-" Ci/year t o t a l  

( 3 )  West s ide  of SM-66 ' 

(4) dep I eted 

. .  

( 5 )  Foundry Section 

(7) 26,461 cfm 

( 1 )  Yearly average 0.0 dis/min-m3 

FE-9 (E-7) (E-41) 

I .  . ( 2 ) .  Zero 

(3)' East s i d e . o f  SM-'66 

(4) a3eU and a38U depleted 

(5) Powder Metal lurgy 

(7) 44,436 Cfm 

. FE-IO (E-S) 

( 1 ) . Year I y -average 0.0 d is/m in-m3 

. (2) Zero 

East s'ide of 94-66 
a m U  

as6U Foundry and Shop 21 

0' 

' (3 )  
(4) 
(5) 

. .  (7) 20,189 Cfm 

'FE-13, 14, '15 (E-3) 

( 1 ) Year I y average '0.5 d i s/m i n-m3 

, .  (2) .135 x lo-" Ci/year t o t a l  

(3)  ' North s ide  o f  SM-66 

(4) ' depleted 

( 5 )  Foundry and Graphite Shop 

. . .  (7) 39,513 cfm 

..... _ _  . .  . . . . . . . .  . . .  0' 
. ._ . -. . . . . . . . . .  -. . 
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-. 

Dean; D.. deper,' H-1 -5- DATE: February 13, 1970 

TA-3-66 cont'd . 
FE-24 ( G- 105) 

( 1 )  

( 2 )  Zero 

(3) 
(4) depleted and ThCb 

Yearly average 0.0 d.is/min-m3 

Through the roof over Room G-105 

(5 )  Ceramics 

( 7 j  2,365 cfm 
. .  

FE-25, 26, 27 (8-107) 

( 1 )  Yearly average 0.0 d i d m i n - 2  

. (2) Zero 

(3) 'Through the roof 'over 8-107 

. , ('4) "8U depleted 

(5 )  Foundry 

0 
(7) 2,549 cfm 

TA-3-102 (no FE %Is. Main Stack) 

1 . 
2. 

Year1 y average .297 d is/min;-d 

.032 x l(r3 Ci/year total 
. 3. South side'  SM-102 

a r s  a s s U  4. u, 
5. SM-102 

6. ' None 

7. .16,000 cfm 
TA-3-141 

FE-6 (E-1) 

( 1 )  Yearly average 0.0 didmin-m3 

(2) Zero 

(3 )  North side of SM-141 

(4 )  a3eU, depleted 

(6).  None 

. .  

( 5 )  Room lh8 . . 

. .. .... - .. .. . 

' -  0 ( 7 )  ' 14,648 c f m  . '  . 
. .  



0 ', 

Dean 0 .  Weyer ,. H-1 -6 

TA-3~141 cont'd 

FE-9 (E-2)  

( 1 ) 

.(2) Zero 

Year I y average 0.0 d is/min-m3 ' 

Through roof of 94-141 over Room 136 

.. 
(3) 

(4) depleted. 

(5) . Room.150, 144, 142 

(6) None 

(7) 18,322 cfm 

( 1 )  Yea'rly average 0.0 dis/min-m3 

(2) zero,  . 

(3) 
(4) depleted 

FE-10 (E-3) 

Through roof of 94-141 over Room 144 

Rooms 135; 136, 137, 141 

None 

25,868 .cfm 

TA-9 - 

Unknown 

Unknown 

TA-9-2 1 

Tr  i t i urn 

Room 119 

2,704'cfm , 

TA-33-86 

FE #6 b #8. 

' ( 1 )  Unknown 

( 2 )  Unknoirn 

( 3 )  TA-33-86 

. . - - - . . . ( 4 )  T r i t i u m  

.(SI' 
( 7 )  4,096 cfm main' stack 

Cleaning hood and R m  9 

FE #4 ' 

( 1 )  .Unknown 

(2) Unknown . 
(3)  TA-9-21 

! 

- .  (4 )  .Tritium 

( 5 )  Room 120 

(7)  2,731 cfm 



' /,-• . -  / '. 
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0 

I -  TO: Dean 0.  Mbyer, 'H-1 -F DATE: February 13, 1970 

-TA-35 . - 
TA-35-2 

FE-2 (€-IO) 
(1)  Yearly average .020 dis/min-m3 

(2) 
(3) South-southwest corner of Bldg. 7 

(4) '?'Pu and a36U 

I 

2 x I@' C i  totaI /year 

(5)  -S 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 155 

(6) None 

(7)  15,600 cfm 

( 1 )  Yearly average -013 dis/min-m3 

(2) .9 x IP c i  total /year 

(3 )  ' '  East of Bldg. 7 

(4) assPu 
( 5 )  Rooms 164 (Lab C), 165, 166 
. (6)  . None 

(7) 8,267 cfm 

FE-3- (E-11) 

. .  

. .  

FE-6 (E-14) . . 

( 1 ) Year I y' average -083 d i s/m fn-m3 

, (2) 2 x I@' C i  to ta  

(3) Esst.of Bldg. 7 

(5)  Room 161 (Lab C) 
(6) None 

(4) 'VPU 

. (7) 4,050 cfm ' 

FE-7 (E-15) 

. _  . . .  a 

/year 

( 1 ) 
(2) .45 X'IP C i  total /year I 

(3) East of  Bldg. 7 .' 

( 4 )  =SsPu 

( 5 )  Room 162 (Lab 6) 

Year I y average -023 d is/m i n-m3 

I 

($1 None 

('7). 2,308 cfm 
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1 

0 . 
UMOS SCIENTIFIC LABORATORY 
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. .  

I '  

Dean 0.' Meye;, H-1 a- ' February 13, 1970 

TA-35 cont 'd 

FE-8 (Pu Labs) ' 

( 1) 

' (2) 
Year 1 y average .OIO d is/min-m3 

.Z x IO-' ci t o t a ~ / y e a r  

. (3) Stack ou t  of Bldg. 2 

(4) a3sPu 

( 5 )  Drybox t r a i n s  and hoods in Rooms 129, 133, 134, 137, ,139, 140, 144 

( 6 )  None i 161 

(7) 3,142 cfm 

?A-4 1 

FE- 1 7 

( 1) 
(2) 

(3) 
(4) 
(5 )  A J I  of W-7 area 

Yearly average .052 d is/min-* 

9 x 1CrS C.i t o t a l  per year 

A I  F : : T t  end of  Bldg. 4 
-Pu, amPU, aJsU 

. \  

I 

_ _  . ._ 
. . . .  .. . .  

: ( 6 )  None 

(7) 25,338 cfm I-' 

TA-42  

No Stack # 

( 1 1 
(2) 

Year I y average 398 d i s/m i n-m3 ( f i I t e r  bank by-passed) 

.81 x lCT" C i  t o t a l  per ,year 

(3) TA42-1 

aauPu, a41Am residue in inc inerator  (4) 
( 5 1 TA-42 I nc i nerator 

(6) None (but  see end of  report'also) , 

(7) 300 cfm 

( 1 )  Unknown 

. (2) Unknown 

'. ' . I '" . '. 
. .  . 4 -  

. .  
. .  . .  . >. : 

TA-43  
No Stack # 

._ ( 3 )  .._...._...~oof of HRI; , 

(4 )  asePu 

( 5 )  8-128 

(7) Unknown 

.. . . . - .. . . 
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TO: Dean 0. Meyer, H-1 -9- 

TA-46 

L ALAMOS SCIENTIFIC LA8ORATORY 
UNIVERSITY OF CALIFORNIA 
LOS A u m o s .  NEW MEXICO 87544 

DATE : February 138 1970 

Unknown 

Unknown 

aaeU 

Room 8 

1000.cfm ( v a r i e s  wi th  number of hoods in use 

TA-46- 1 

Unknown 

Unknown 

TA-46- 1 

a3eU8 f iss ion  products 

Room 102 

1,700 cfm 

Unknown 

Unknown 

a36 

Room 168 

2,540 cfm. 

TA-46-3 1 

( 1 )  Unknown 

, (2) Unknown 

(3)  TA-46-31 
2 3 6 ~  - (4 )  , 

( 5 )  Room 103 
( 7 )  2,043 cfm 



I 

c 

. .  

, .  
. .  
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. 3 A U M O S  SCIENTIFIC U B O R A m R Y  

LO. AMMO.. NIW MUIW 87544 
UNIVCRSITV OP CALIFORNIA 

.TO : . Dean b. Meier, H-1 ' -let DATg: February 13, 1970 
I -. 

.- TA-46 c o n t ' l  ' 

FE- ? 
( 1 )  Unknown 

(2) Unknown 

(3 )  TA-46-31 

(4)  a36U 

.. ( 5 )  ' Room 170 

(7) Unknown. Volume o f  f low var ies with each t e s t  per H-5 
TA-46- 1 6 

FE- ? 
.. . 

. .  
Test Cel l  1 and 4 ( 2stacks) 

' .  ( 1 )  Unknown 

(2) Unknown 

(4)  -U 

(3) 'TA-46-16 

( 5 ) .  'Tes t  CeI I 1 and 4 (2  stacks) 

(7) Unknown. Volume of flow var ies w i th  each t e s t  per H-5 
+ 

' TA-48 

TA-40- 1 

. .  .FE-ll (East Fan feeder, South s ide o f  bu i ld ing)  
. .  

( 1 ) 

(2) *See below 

(3) South s ide o f  bu i ld ing  

Year I y average 0.18 d is/min-f i  alpha - 3.95 d is/min-m3 beta gam- 

. .  . ('4) ' Uran ium and f i ss  ion products 

i' 

(5) Southeast sect ion o f  bu i ld ing  

(6) None 

(7) 21,028 cfm 

FE-12 (West Fan feeder, south s ide o f  bu i Id ing). 

. .  ( 1 )  

(2) *See below 

( 3 )  South s ide  o f  bu i ld ing  

Yearly average 0.29 dis/min-m3 alpha - 2.16 dis/min-f i  beta gammr 

. .  . I 

. . . .- . . .__ -. . . . >.(4) Uranium and f i s s i o n  products . ' . .  . 

( 5 )  Southwest sect ion o f  bu i ld ing  

1.6) None 

(7) 15,574'cfm 



. 
TO: -' Dean- a. Meyet, H-1 TO: -' Dean- a. Meyet, H-1 a DATE: February 13,' 1970 

, TA-48 cont'd t 

! FE-13 (Center Fan feeder, south s ide o f ,bu i l d ing )  

( 1 )  
(2)' *See below 

Yearly average 0.08 d is/min-m3 - 3.72 dis/min-# beta gamma 

>" 
.'. 

I 

(3) South s ide o f  bu i ld ing  

(4) Uran-ium and f i s s i o n  .products 

. (5 )  Old d isso lv ing rooms 

( 6 )  None 

(7) 15,699 cfm 

*These three feeder l ines  feed in to  a common stack located a t  south end 
of bui lding. The t o t a l  c u r i e  output fo r .  1969 i s  as fol lows: 

.064 x lo-" C i  alpha 1.174 x l(r3 C i  beta 

FE-I5 (East Fan feeder; nor th  s ide) 
4 

( 1 )  
. .  (2)  *See below 

Yearly average 0.53 dis/min-m3 alpha - 6.27 dis/min-m3 'beta-gam; 

(3) North s ide of bu i l d ing  

(4) 

(5) 
( 6 )  None 

( 7 )  24,432 ctm 

"'Pu and f i s s i o n  products . 

Northeast sect ion o f  bu i ld ing  . 

FE-16 (West Fan feeder, nor th  s ide 

( 1 )  

( 2 j .  *see below 

Year I y average 0.27 d is/min-rn3 alpha - 8.40 d is/min-r# beta-gammz 

(3) North s ide of bu i l d ing  

(4) a3ePu and f i s s i o n  products 

, (5) Northwest 'section of bu i ld ing  ' 

(6) None 

(7) 21,368 c'fm 

*?he above feeder lines feed into a common stack located on the  nor th  
s ide of fhe building. The to)al cu r ie  output f o r  1969 was: 

I 

.126 x lo-" C i  alpha and' 2.227. x low3 C i  beta 



LO9 A U M O S  SClENTlFlC LABORATORY 

LO. AUMO.. NCW YUICO 87544 
UNIVLR¶IW.  OC CALWOIWlA 

- .. . 
TO: !@an D. Mey.er, H-1 DATE: February 13, 1970 12 . - 1 .  

TA-48 cont 'd 

FE-37 (S-2) Feeder Line 

( 1 )  
( 2 )  +See below 

(3) .North s ide of bu i ld ing  

(4) Uranium and f i s s i o n  products 

(5) Hot CeI I s  on north s ide 

(6). None 

(7 )  2,800 cfm 

Yearly average 0.093 dis/min-m3 alpha - 5.50 dis/min-m3 beta gamma 
\ 

FE-38 (S -4 )  Feeder Line 

( 1) Yearly average 0.024 d is/min-m? alpha -' 1.56 d is/m.in-m3 beta gamma 

/J 

. (2) *See below 

(3) North s ide of bu i ld ing  

(4)  Uranium and f i ss ion  products 

(5) Hot Cell personnel area 

(6) None 

(7)  31,120 cfm 

(.1) Yearly average 0.45 dis/min-m3 alpha - 10.53 dis/min-m3 beta gamma 

FE-39 (S-3) Feeder Line. 

(2) *See below 

, (3)  North s ide of bu i l d  

(4) Uranium and f i s s i o n  

' (5)  Hot Ce l l  on north s 
. ( 6 )  .None 

. '  

c7 j .  3,120 dfm 

FE-40 (S-1) ,Feeder Line 

ng 
products 

de o f  bu i ld ing  

( 1 )  
(2). *See below 
(3) North s ide of .  bu i ld ing  

(4)  Uranium and f i ss ion  products 

( 5 )  Hot C e l l  personnel area 

( 6 )  None 

Yearly: average 0.040 dis/min-m' alpha - 4.72 dis/rnin-m3 beta gamme 

' (7 )  2,800 cfm . .. 

+The above four feeder I ines feed into. 3 cnmmm stack on the north s ide  o f  
t he  bui ld ing.  The t o t a l  cu r ie  output for 1969 was: 

.013 x C i  alpha and -452 x IOm3 c'i beta 



i 

. L  .-  

TO: 

., LOS ALAMOS SCIENTIFIC UBORATORY 

Loa AUYOS. NEW ucxico 87544 
U N I U C R ¶ I W  OF CALlCORNlA 

. 
Dean 0. Meyer, H-1 1’3, DATE: February 13, 1970 

. .  1 .’ 

TA-50 

FE- 1 

( 1) Year I y average ,088 d i s/m i n-m3 

. 

(2) Total  cur ies .013 x low3 
(3) Northeast s ide of Bui ld ing 1 

(4) Greatest p a r t  would be a3gPu 

(5)  Rooms 10’and 11 

(6)  None 

(7 )  20,945 cfm 

FE-2 
( 1 ) Year I y average .093 d is/min-n? 

. (2) Total  cur ies  .028 x 

( 3 )  Southwest corner of Bu i I d  ing 1 

. ‘(4) Mostly aagPu 

(5) Rooms 24, 34, 35, 36, 116, 123, 130, 131 
(6) None . .  

(7) 44,150 cfm - 
FE-3 

( 1 ) 
(2) Total  cur ies .001 x lr3 

(3) Southeast s ide of Bu i Id  ing 1 

Year 1 y average .032 d.i s/m i n-m3 

. (4) Greatest p a r t  a3gPu 

( 5 )  Rooms 38 and 38-A 

(6) None 

(7). 3,712 c f m  

.. ............. . . . . .  - . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  

I 

L . .  

I 



r ,  -:. 
f .  ... 

TO: 

L6S A U M O S  SCIENTlPIf.'LABORATORY 
UNIVLRSIW O r  C A L I I O I N I A  
LOB A U H O . .  NCW YKXlCO 87544 

w 

. Dean 0. Meyer, H- 1 
_ .  I -  

TA-52- 1 

TA-52 

DATE : February 13, 1970 

( 1 )  Yearly average *See below d is/min-m3 alpha 

+See be I ow d i s/m i n - d  beta 

' (2) Total  curi.e output for  1969 *See.below 

( 3 )  TA-52-1 nor th  s ide 

(4) F iss ion products, I , trace o f  assU 

(5) Reactor 

( 6 )  None 

(71  21,025 cfm 
dsl I charcoal, f i s s i o n  product and a36U alpha a c t i v i t y  w i l  I be 

forthcoming eventual ly from John Elder o f  K-4. The system i s  
equipped w i th  a charcoal f i l t e r  and a r o t a t i n g  pa r t i cu la te  f i l t e r , .  
The resu l t s  of the  pa r t i cu la te  f i l t e r  is  recorded and the  recording 
paper i s  avai lable, i f  in  time, H-1 has t o  make the calculations.. 
The charcoal information i s  a lso  avai lab le t o  us but we would 
have t o  punch new IBM cards, etc. . 

' 

I. 

. .  

. . . . 
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UNITED STATES 

ATOMIC ENERGY COMM 
IM NAMOS, NLW MEXICO 

73 Richard F. Taschek, Associate Director 
for Research, LASL 

INVENTORY OF QUANTITIES AND LOCATIONS OF RADIOACTIVITY IN 
THE ENVIRONMENT ON AND NEAR AEC SITES 

We had some correspondence with yo_u and Dr. Voelz in late 
October, early November, 1973, concerning "Nuclide Inventory 
Data." The data subdtted by the LASL was forwarded to 
AEC/HQ. along with data from the other AEC sites. 

Attached for your information and action is a copy of a self- 
explanatory.letter (with three enclosures), dated February 12, 
1974, from Jack R. ROeder, Director, OSD, ALO,  regarding *the 
above sub j ect 

ALO.has established i! ciue date of Mav 38, 1974. f o r  the 
data requested,, and please submit your response to OSD, A L O  
thru this Area Office. 

. .  

Thank you f o r  your cooperation and please call if you have 
questions. 

LAF:wc 

Enclosures: 
As stated ' 

. . .- - - . .. . . . . . . . . . . . . 

Operations Branch 

-. Oris. Routed: R.F. TAnchch 
R, E, Schreiber 
D. P, Msc3ougxl 

*... . .  t, 1' a ., . 
I i .  . 

: . .  
. _  

, . .  . g c R  
Cys At t 'd  For: G.L. ~ o c l z  

G, A.. '"Cowm 

. . '  I 
... . . .  

e . .  C, I, Rramc 
. .  
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

ALBUOUERQUE OPERATIOttS OFFICE 
P.O. noa 9.00 

ALBUOUEROUE. NEW MEXICO n7111 

.. .. .. - 
R. W, Scot:, Area Manager, SA0 
T, C. Jones, Area .Manager, .4AO 
Don R, Hensley, Actins Area Wnzger; BR40 . 

.. 

I. 

R, I,, Wainwright, Area Nanager, DAO 
B, W, Colston, Area Nanager, WAO 
R, Bulcock, Area Xanager, KCiO 
H, Jack Blackwell, Area Nanager, W.0 
Don O f t e ,  Area Emager, PA0 
D, K. Nowlin, D i r .  Special  Progrzns D i v . ,  ALO 

4&- 

FOR: Inhalat ion Toxicology Research Ixis t i tute  

INVEhTOZY OF QU,tTITIES. AND L0CATTC)ES OF 2ADIOAC"ITY ZN TEE 
EXVIROXXE3T ON AXD NEAR AEC SITES 

The rad ioac t iv i ty  inventory data subnitred by field off ices  i n  ; p p  ~ p + g  
respoase t o  the  October 12,  1973 WShQ T!.:,Y (our .!L?-?X of Octo 17, 
1973) htva 5 ~ 2 %  E~.-%c::z~. 

formulate an AEC w i d e  tnveatory of ons i te  and o f f s i t e  rzd5o- 
activity releases of ail XEC Eaci l i t i es ,  &Sether current ly  ac t ive  
o r  r e t i r ed ,  This includes f a c i l i t i e s  which are on standby o r  
which have been excessed, 

2esgite t k  zrhswledgerl liz.it.zrions 
i k e r e n c  i n  such c ~ ~ ~ i ~ i i v ~  &ic, -ss :ias L--- U C S I L  z - - * - - - * - z  i.LJ L A  Yc. CLY b- b- 

Prior year e f f luen t  and ons i te  discharge d a t a  are t o  be subni t ted 
on.AEC Standard Form 789 E! or T alono, with necessary descr ipt ive 
materials. 
upon rece ip t  w i l l  be transrnitted to  you, Xowever, the  nccessary 
supplemental ins t ruc t ions  a r e  available and they, dons with 
sauple copies of the Forms, a re  zttac'ned for your irrfor=~ation, 
The dnta requested in t.he October 17, 1973 T!IX should be sub- 
mitted i n  accordance with these supplercental ins t ruc t ions .  Trio- . 
deadline for receipt of the conplezed re?zrt .in &/OSD is 2 1 2 ~  28, 
1974 , 

These Forms ere not yet available but imzzaxiiately 

_. .. . -  - 

. .  
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i 

. 

It is recognized t h a t  some data for  e a r l i e r  years w i l l e b e  sketchy, 
The need for  suppler;..ental e f fo r t s  (e.8. ARXS a i r c r a f t  surveys, 
spec ia l  si te surveys or s tud ies ,  etc.) m y  be worth considering 
t o  assure ' tha t  reasonably accurate inventories can be reported. 
The i n i t i a l .  data"subr;rissions can be  updated as more accurate  
inventory es timttes dzcome avai lab le  . 
In assembling these  data,  that information avai lab le  i n  the S i t e  
Waste Efanagenent Plans should be considered. In f z c t ,  the datz 
submitted i n  response t o  t h i s  request should be conpat ible  with 
and include the type of information rsqiiested in Sect ion 6.4 of 
the ne- Updating of S i t e  Waste tknag==.ent Plans frcra J. F. 

tion'of e f fo r t  on ybur par t ,  the data s u b s t r e d  i n  compliance 
with this request will be used by D M  i n  preparing the  appl icable  
portion of the AEC Waste Management Plan (WASH-1202) . 

. 

pkl012 -3urke t o  Area Off ices  dated Apri l  9,' 1973. To e l i n i n a t e  duplica- 
. 

If t he re . a re  aay questions with regard t o  this subjec t ,  p lease 
contact  D r .  Con E l l e  of t h i s  of f ice .  

. .  

R. Roedsr, Direcror 
Szf ety Division 

Enclosures : 
1. Supplekntary Ins t ruc t ions  for Reporting Eff luents /Onsi te  

D%scharges/Unplanned Releases for Prior  Years. C. 

' 2, . F o ~  AEC-789T 
3.. Form AEC-7S9H 

' cc: Delacroix Davis, Jr,, D i r , ,  NXM, w/encl. 

.- . . .. . 

. .. . 
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11. 

I 

OBJECTIVES : 

A. To asseable a "best avai lable"  inventory of p a s t  o n s i t e  and 
o f f s i t e  rad ioace iv i ty  r e l eases  for a l l  retired acd cu r ren t ly  
ac t ive  AEC f a c i l i t i e s .  

B. To develop an inforna t ion  package (naps, na r r a t ive  descr tp t iocs  
and numerical inventory da ta )  which can be  used by kEC and AEC 
contractors  : 

, _  

. .I, t o  i den t i fy  r ad ioac r iv i ty  accamulations in t h e  o n s i t e  
and of f s i t e  environzent , 

t o  develop approximations of t5e quan t i t i e s  and locz t ions  
of ons i t e  disposed rad ioac t ive  vastes  (excluding solid 
waste bu r i a l  and high lave1 waste tank  s to rage ) ,  and 

.. 
2, 

3, t o  provids in fomat ion  i n  support of AEC operat ions (e.&., . 

deconta~zinstion, decoGiissisnin- axcessing property,  
responding t o  publ ic  inquiries ,odevelaping s i t e  waste 
management plans, perforiair?g safety raviews and appraisals, 
detenainicg t he  adeqaacp of   as te aanagemerzt aad p o l l c t i o n  
cont ro l  f a c i l i t i e s ,  p rac t i ces  and p r o g r z s  , etc.) . 

- 

. 111. 

. . _. __. . - 

c. TG i8;ntiiy problem areas o r  spec iz l  s i t ua t ions  wbich r.ay 
war ra t  addi t iona l  stuiiy o r  resezrch  o r  xhic'n may i n t e r f a c e  
vith ongoing envi romentz l  strrdies aad research. 

PSQUIREQ AGIOKS : 

A. 
r 

Field o f f i ces  shall p e r f o r s  a rev iev  of records and p a s t  
prograns and submit r ad ioac t iv i ty  discharge da t a  t o  OS on 
AEC standard form 7898 o r  769T. 

B. The Division of Operaticnal Safaty will com?ile the datz in to  
a compucer-based infornatfon peckage. 
repor t s  will be senc t o  f i e l d  o f f i c e s  znnually, s i m i l a r  t o  . 

the preserx procedures far hzndling Eff luent  Irrforaation 
System dzca and r epor t s  for curren t  years. F i e ld  o f f i c e s  
may updats p r io r  o r  cur ren t  year  data at any t ine  by sub- 
mit t ing  anendzd 769 farm fo r  che da ta  i n  question. 

The r e s u l t z n t  octpuc 

PROCEDURES : 

Field of f f ccs  shall p r e p a r e  by June 1, 1 9 7 4 ,  an i n v e n t G r -  Y of 
radioaccive o n s i t e  discnar.i;r?s and er ' f lucnts  f o r  all rgt-ireJ- o r  
current.)-/-.jztfve-.facilit.ies , on AEC standard form 759. The 
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original 
Divisioq 

A. -The 

1. 

. .  

2, 

. 3. 

4, 

i 

- - w 

r' -2- (r . 

and one copy of the reports sha l l  be subai t ted t o  &he 
of Opora t i ik t l  S3fetj.- 

reports  s h a l l  cons is t  of: 

A cover sheet l i s t i n g  tke  p l a n t  
period, the s i te  o r  f a c i l i t i e s ,  
and the  address. 

A narrzitive sumtry  providing a 

t i t le ,  the repor eing 
the  contractor(s) ,  

pe r t lnen t  descr i? t ion  Z=d 
interpretive i n h m a t i o o  which could serve to celzh z=y 
facets or  l imi ta t ions  of the  data  vhich a r c  POC adeyJarz,lg 
descriaed'on the foras. 
dischzrge data should be subni t tcd on s e p z r t t e  r'ozs). 

(Classif ied e f f l u e n t  zzd crrsizs 

8-1/2" x 11'' m2ps showing the  loca t ions  of e l l  efflcer,: 
and ons i t e  dlschargz points. {Xe?orrs c o n t z f a i q  r q s  
o r  na r ra t ive  s r m r k s  uhich are o o t  8-1/'2" x il" size 
will be re turzed t o  f i e l d  o f f i c e s  for r e subs i t t t l . )  

The- o n s i t e  discharge 2nd e f f l u e n t  da t a  fcrms (exX5Ft 1, 
form 7893 typewriter corpat ible ,  a d  exkibi t  2, . f o m  7E33 
haciwrit ten) .* 

b ~ k k ~ d  z~lle2ses of radioactivity from p z s t  opa,rztiors ~5211 alss 
h . g s i i ~ r z l  c y  rzlz.tses .;lt?ich resvztcc! f r c z  =;7e Zzil- 

ure of containzcnt o r  e f f l c e a t '  control *d wesce treet=ant sysz tz~s  
and which w e r e  investiga:cd, o r  which rasu l ted  in izqufrfes ==== 
the p r e s s  or public o r  for which a press  r e l t a s a  wzs'sz.Ce, ckoeld 
'be reported. 
p o t e n t i a l  t o  g e t  offs i te ,  should l ikewise be reported. 

',be reported. 
- 

Nzjor spills onsite,. whether o r  no t  they 5zd the 

-- The d a t a  presented i n  tke radioact ive o n s i t e  dischzrge znd arsP:ez: 
data r e p o r t s  shall cons t i t u t e  2 centreL source of infoz=.ztfon - a ~ c i  
pay be =sed for a variety or' parposes. Tield ofr ' iccs skould C;:-,.LS 
assure tkat any data imrors a r s  p r m ? t l y  reportEd to i5a DLvis5on 
of CQsrationzl Safety u s i c g  =endad 7S9X o r  T Orta for,s,  E f f i ce=r  
and o n s i t e  dischzrge dsta vtrich are r q o r t e d  t S z o q S  cr:l=r c h z z e l s  
should be compatible with the information on forzs 7893 dn5 T. 

. .  

.Be The repor t ing  periods for past year discharges strall bz as 
-.. fo l lows:  

t - 
1, Onsite discharges from both r e t i r e d  and cur ren t ly  tctC.-a 

facilities snzll bc reporccd f o r  each yczr, f r o 3  tka year 
of s ta r tup  througS Caiendar Year.L972. (Oosite dis-h---a c. --=-s 

* K C  Foras 7S91i and T are now b e i n s  pr inted a n d . w i l l  be forr.stZrd to 

. .  . . . ... 
. . f i e l d  o f f i ces  in February 1974. 

. . . .  . .. ._ - . . - . - . . _. _. . . . . . . . . . .. - . . 

I 
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for CY 1973 and subsequent years s h a l l  be reported in 
accordance with AECY 0513, soon t o  be reissued.) A 
separate  789 form, sect ion 2, s h a l l  be  f i l l e d  out  f o r  
each calendzr year of pas t  operation. Sectiorr 1 of 
form 789 need only b e  f i l l e d  ou t  one tics. 

2. Eff luen t s  f.ron both r e t i r e d  and current ly  ac t ive  f c c i l i t i e s  
shall be reported for  each year ,  from the year of startuD 
throu-n. 9 4Y-  yr.,r= . (Effluents for CY 197L and 
subsequant' years  heve been reported i n  zccordaxxe vi th  
AECN 0513.) X separate 788 form, section 2 shall be 
f i l l e d  ou t  for eaci.. czlendar year of past opera=iorr. 
Section 1 of form 759 need only be f i l l e d  out  cne time. 

' 

Threshold Reporting L h i t s :  

Ip Lieu of nor2 substantive cri teria,  the folloving l-ts 
s h a l l  be used ta t?..a excent przc t icable  in d a t e d r i n g  
r e p o r t a b i l i  t y  of rad iocc t iv i ty  releases from pasc year 
operations: 

HALF-LIE: ~t is unnecessrry t o  re?ort  pas t  ysar 2is- 
charges 'of rzdionzcl ides  w i t h  hz l i - l i vas  

Dischsrges of rcdionuclLdes i n  2ay one year 
in excess.of t he  beiozq Listed -vslces sust be 
reported. 

' of less than 1 year. 
-. - . .  . . .  . . .. . . . .. . 

QWaITY: 

NUCLIDE . . , QUA3TFT 

Transuranics : 0.1 ._ m i l l i c c r i e s  

. -  

Uranim (all isotopes) ,  
R a d i u  and Thoriuj: 1.0 mil l icur ies* 

Fission Products and 
Uranim' Daughter Prcduc t s: 0.1 c x i e s  

Noble Cases and Tritium: 100 c u r i e s  

D. Definit ions:  

1. Effluents:  Airborne and l i q u i d  waste streams discharzo-d 
from a f a c i l i c y  after all e n g i n z e r e d  process caste t r e z t -  
nene and e f f l u a n c  cont ro ls  have- Seen ciFec,tad. Beleasss 

*AEQI OS24 d e f i n i t i o n  of "curie." 
. .  

. .  



c 

ofifsite o r  i n t o  ground water and surface streams which 
leave t h e  s i t e  o r  go t o  the atmosphere from engineered - -__._ ~ 

systems such as stacks, lagoons, r e t en t ion  .ponds, o r  
i n j ec t ion  w s l l s  are t o  be considsred as ef f luents .  
term does not include so l id  wastes nor o the r  wastes . -  

The 
- -  which _ - -  

are contained (cog., underground nuclear t es t  debr i s ) ,  . 
stored (e.g., i n  lagoons, r e t en t ion  ponds-;. . _  trenches ,. . 

.. . 

tanks), o r  shipped a f f s i t e .  

. .. Onsite DLscharges: Airborne or l i q u i d  waste streams . 
discharged from a f a c i l i t y  but which remain onsite (e.g., 
in disposa l  f a c i l i t i e s  such as l a ~ o o n s ,  ponds, trenches,  
etc., o r  o n s i t e  soil and sedinents).  The term does not 
include s o l i d  waste bur ia l s  or .d i scharges  t o  high l eve l  
waste s torage  tanks. 

2. 

. . .  

. . _  . . . .  . .  .. . 
. .  

-.-- . . . . - 

' .  
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L,NiTcD STATES 

ATOMIC ENERGY CO?4:4 ISSlOPI 
. . .  . . .  tro6 U M C X .  KLW MFXICO 87545. ' 

OCT 1 9  873 

Richard F. Taschek, Associate Director for Rcsearch 
Los Akmos Scientific Laboz atory 

NUCLIDE INVENTORY DATA 
. 

Attached is a copy of a self-explanatory TWX OP the - above 
subject from E?. C. Donneily, LMazxager, XLO, dated October 17, 
1973. 

Please compile t h e  inventories rsqcesteci and submit the infor- 
mation 2nd data to OSD, ALO, thru this Area'OfSce by ciose 
of business November 14, 1913. 

Thank you f o r  your cooper2tion arrd please call if we can Se 
of further assistance. 

LAF:WC 

. . .  Enclosure: 
. TWX dtd 10-17-73 , . 

E. E. Wingfielu 6hiei 
Operations Brsllch 
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QUALIFICATIONS 

SHOUL3 ALSO 3E 
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NUCLIDES I N EACH OF THE CATESS,? 1 ES CkS ITE AN3 OFFS ITE ?HERE . ' 

APPLlCA2LE. A TOTAL J?!VEP!TGRY IN THE ONSITE AF-13 OFFISTE 

8T 

. . .?. .#a19 a.- . .. . . . . . - . .- . . 
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.":S ALAMOS SCIENTIFIC LABORATORY 
:; - UNIVERSITY OF CALIFORNIA 

LOS ALAMCS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
1 

TO ': A. M. Valentine, H-1  DATE: October 31, 1973 

FROM ': Carl Buckland, Leader, General Monitoring Section, H-1 

SUBJECT : PARTIAL RESPONSE TO AEC REQUEST FOR "NUCLIDE INVEWTORY DATA" (To THE 
ATMOSPHERE) 

SYMBOL : H-1 

T h i s  first response includes potent ia l  sources and atmospheric release 
periods exis t ing p r i o r  t o  some of the f i r s t  stack sampling i n  1967. 
No quantitative da ta  is  available for the poten t ia l  sources and release 
periods l i s t e d  behw: 

Potent ia l  
Common Release 

Bldg. # Designation. Period- Potential  Nuclides Released Potential  Magnitude 

6 

26 

29 

42 

43 

45 

56 

67 

69 

71 

a i  
83 

96 

104 

115 

9 

D 

H 

HT 

ML 

M 

0 

sigma 

Tu 

U 

W 

Y 

z 

M- 1 

Sheet M e t a l  Shop 

.. . - .  .. ,. 

Mast  

_ .  

1943-1953 

1943-1950 

1944-1959 

194 4-1 95 6 

1945-1955 

1946-1953 

1944-1963 

1945-1962 

1944-1957 

1950-1955 

1944-1950 

1944-1955 

1962-1964 

1960-1963 

1949-1957 

3 L  
1944-1966 

a .  

. *  
.- . 

23gPu, MFP 

2=oPo, 140- 

2 3 6 U  , 235u 

2 4 4 m  

2 3 S U  

'H 

2 3 5 u  

'H 

235u 

235u 

-. 

Significant 

Minimal 

Moderate 

One time release 

Moderate 

.Minimal 

Moderate 

Moderate 

Moderate 

Minimal 

Minimal 

. Minimal 

Minimal 

M i n i m a l  

M o d e r a t e '  , _ .  . _. 

Very s igni f icant  

' -  . .  .. 



- -- 

-2- 
.:-j 
.. . 10/31/73 

TA- 3 
I_ 

Potential 
COrnaOn R e l e a s e  

Bldg. # Designation Period Potential Nuclides Released 'Potential Magnitude 

16 VanDeGraaff 1956-1966 3H Minimal 

29 . - .  (Mn Stafford or John Ehders t o  cover) 

34 Cryogenics 1955-1958 'H 

35 Press Sldu. 1963-1966 235U 

39 Tech. Shop 1966 46sc8 "co 

40 Physics Bldg. "1955 21OT0 

Minimal, 

Below MPC 

Minimal 

Significant (one time 
release1 

40 Physics Bldg. 1955-1960 '€I Minimal 

66 Sigma 1963-1966 

102 Tech Shops Ada. 1959-1966 

141 R o l l  M i l l  1963-1966 

21  LAB Bldg. 1960-1966 

None Firing P t .  3 & 4 1944-1962 

None Firing P t .  1 &  2 1944-1962 

44 Firing P t .  1950-1973 

184 Firing P t .  1960-1973 

32 Kiva #2 1955?-19641 

17 Cutoff shack 1946 

. .. 

8 Minimal 275u 238U 

235u 238U 
# Minimal 

Minimal 
I 

TA-9 - 
'Ii ' Minimal 

TA-10 - 
'lO~a, trace " ~ r  contaminate Large 

I4O~a, trace " ~ r  contaminate Large 

TA-15 - 
Minimal for  D-38 i n  
terms of C i .  V e z y  
signif icant  quant i t ies  
of t r i t i u m  

D-38, 'H 

D-38, 3~ 

TA-18 - 
235u, MFP 

TA-20 - 
2=  OPO 

' A t  l e a s t  ~o super- 
c r i t i c a l  bursts and 
release 

Minimal t o  moderate 

TA-21 - 
Bill Romero to cover. . 

. .  . .  . .  .. - .  
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10/31/73 

P o t e n t i a l  
Release 
Period 

Copmnon 
Bldg. # Designation Potent ia l  Nuclides Released 

TA-32 - 
239Pu 

Potent ia l  Magnitude 

1 M e d .  Research 
Lab. 

21 Cutoff Bldg. 

86 Lab. Bldg. 

113 Hot, Machine. Shop 

1948-19543 Minimal 

TA-33 - 
239Pu 

'H . . 

235u 

1960 

19581-1966 

1960-1965 

One release minimal 

L a r g e  

V e r y  minimal 

TA-35 - 
"La, " ~ r  contaminate 7 A i r  F i l t e r  Bldg. 

7 Air F i l t e r  Bldg. 

2 Lab. Office Bldg. 

1953- 19561 

1957?-1966 

1958-1966 

Moderate 

M i n i m a l ,  below MPC 

Moderate 

239Pu 

'H 

. TA-39 - 
2 3 E ~  None Fi r ing  Pt. 1950-1962 Minimal 

Minimal 

M i l l i m a l  

TA-41 - 
239pu, 241- 4 ' L a b .  Bldg. 1953-1966 

TA-42 - 
23gPu ,  241- 1 Incinerator  Bldg. 1963-1967 

TA-43 

23gPU, 3H 

- 
1 Health Research Lab. 1955-1966 

2 Lab. Bldg. 1950-1965 

1 Lab. Bldg. 1960-1967 

Minimal 

TA-45 - 
239Pu, .9"sr Minimal 

TA-46 - 
2 3 S u  Minimal, below MPC 

2 3 S U  16 T e s t  Sldg. #1 1960-1967 Moderate 

23Su 31 T e s t  Bldg. #2 1960-1967 

.. . . 

1:. Lab. Bldg. 1958-1966 

M i n i m a l  

TA-48 - 
MFP, 239Pu 

. .. . 

-1, below MPC . .  

c . . . .  . . *. 
.. . _  
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Potential 
Common Release 

Bldg. # Desigrzation Period Potential Nuclides Released Potential Magnitude 

TA-50 
L 

1 Liquid Disposal 1965-1967 "Pu , 'Am , 23*Pu, MFP Minimal, below MPC 
P l a n t  

TA-52 - 
1 Uhtra Bldg. 1965-1966 MFP 

TA-54 - 
John Enders w i l l  cover. 

CB : ed 

X c :  F i l e  

......... . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  -- 

Minimal, below MPC 

I 

I 

.. -_ ....... __ 

. . .  
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LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. N E W  MEXICO 87544 

O F F I C E  MEMORANDUM 
TO : Harry S. Jordan, H-DO DATE: NOV. 9, 1973 

FROM : Allen M. Valentine, H-1 

SUBJECT : NUCLIDE INVENTORY DATA 

SYMBOL : H-1 

Attached please find H-1's input  t o  the Nuclide Inventory requested 
by the AEC on October 19; 1973. 
releases a t  the Los Alamos Project Site.during the period from 
1943 through 1972 and is presented i n  two (2) attachments as follows: 

Our input covers atmospheric 

Attachment 1: Summary of Nuclide Inventory Released t o  the Atmosphere. 

Attachment 2:  Supplemental D a t a  and Qualifications Regarding N c c l i B e  
Inventory. 

If you have questions o r  need more information please contact me. 

Allen M. Valentine 
AMi;/eh 

Attachments: 2 

X c  w/attachs: 
J. E. D u m e r ,  H - 1  
L. J. Johnson, €I.-8 
F i l e  (3) 

I 

- _......-_.I..._._.._.... . . . . .. .. . . .. . . . . . _.. - - . . ... 

. .  



Attachment 1 

Summary of Nuclide Inventory 
Released t o  the Atmosphere 

Los Alamos Project Si te  1943-1972 

u 

(1) .- OFFSITE ATMOSPHERE RE-SES 

cumulative Total Decayed To 
Nuclide Total (C i )  December 31, 1972 (Ci )  

3€i 141,108 119,852 

0.55 0 . 006 (2) MFP 

23Su (31 0 . 086 .O . 086 

0.005 0 . 005 23aU (4) 

238Pu (5) 0.056 0 . OS6 

1.24 1.24 239Pu (6) 

- 
("Refer to  Attachment 2 f o r  supplemental data and qual i f icat ions regareing the  

bas i s  for and accuracy of these data. 

(2)Mixed.'fission products with an assumed four (4) month decay at the time of 

release. Primary biologically s ign i f icant  nuclides are 90Sr and I3'Cs. 

( 3 ) U r a n i u m  nominally enriched to 93% 235U. 

(4) Natural  and/or depleted uranium containing 34U, and *U. 

(5)Isotopic composition nomixally 803 238Pu, 16.3% 239Pu, 3.0% 240Pu, 0.6% 241Pu, 

and 0.1% 242Pu. 

( 6 )  Plutonium used i n  weapon development programs w i t h  nominal i so topic  composition, 

of <0.01% 238Pu, 94.5% 239Pu, 5% 240Pu, 0.5% 241Pu with a varying 241A, content. 

. . ... .. .. . . .  . .  - . . . . -. __ .. - _. ... . . . .. - . . . . 



Attachment 2 

Supplemental Data and Qualifications Regarding 
Nuclide Inventory Released t o  the Atmosphere 

Los Alamos Project Site 1943-1972 

Nuclide inventory quant i t ies  reported i n  Attachment 1 represent those re leases  
that have been documented as the r e s u l t  of established stack sampling programs; 
hence, it represents only a p a r t i a l  inventory. 
programs during the  ear ly  times and the conduct of uncontained tes t ing  programs 
involving radionuclides prevented the preparation of a complete nuclide inventory. 
Neither w a s  it possible t o  quantify by spec i f i c  nuclide data involving p l u t o n i u ,  
uranium, and f i s s ion  product nuclides. 

The absence of stack sampling 

. .- 
Inventories of 4 1 ~ ,  
since they are not long-lived biological s ign i f i can t  nuclides. From the  availzhle 
data it w a s  not possible to  quantify the quant i ty  of 241Am released along with the  
239Pu ident i f ied i n  Attachment 1; hence, the 23gPu includes the 241Am associates  
with the plutonium a t  the time it was released to the  atmosphere. This is a l so  
t rue f o r  other alpha emitters handled concurrently with plutonium, i.e., 244Qlp, 
Th.nat, Ra, 233U, and 210Po. 

1311, 133~e, 135~e, and 1%a we=+ not a t t a p t e d  

I n  general, the  nuclide inventory covers releases during the period from 1948 
through 1972 for plutonium, 1961 through 1972 for mixed f i ss ion  roducts, aid 
1967 through 1972 fo r  other radionuclides such as 3H, 235U, and 5.3 8". 

To allow an independent evaluation of the  completeness of the nuclide inventory, 
w e  are providing the following tabulations of facilities and miscellaneous re lease  
sources. 
provides the approximate time periods during which stack sampling program da ta  
were available for reporting i n  the nuclide inventory. 

The column headed "Period Reported i n  Nuclide Inventory" i n  Table 1 
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Area/Bldg . 
No. . Nomenclature 

Table 1 

Facilities Which Represented Sources . 

for Atmospheric Release of Radionuclides 
(1943-1972) 

Potential 
Nuclides Released 

Potential Period Reported 
Release Period in Nuclide Inventory 

TA-1-6 

TA-1-26 

TA-1-29 

TA-1-42 

TA-1-43 

TA-1-45 

TA-1-56 

. TA-1-67 

TA-1-69 ' 

TA-1-71 

TA-1-81 

TA- 1- 8 3 

TA-1-96 

TA-1-104 

~1\-i-i15 

Building D 

Building H 

Building ET 

Building ML 

Building M 

Building 0 

Sigma 

Building TU 

Building U 

Building W 

Building Y 

Building 2 

Building M-1 

Metal Shop 

Wilding 5-2 

239Pu 

210~o I 140~a 

244cm 

235 238u u, 

2 35" 

222Rn+dtrs 

23SU 238 232Th,3H 
I " I  

238" 

3H 

3H 

235" 

3H 

23SU 

235u 

MFP 

1943-1953 

1943-1950 

1944-1959 

1944-1956 

1945-1955 

1946-195 3 

1944-196 3 

1945-1962 

1944-195:; 

1950-1955 

1944-1950 

1944-1955 

1362-1964 

1% 0-1963 

1943-1957 

None - 
None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Nono 



Area/Bldg . 
NO Nomenclature 

Potential Potential Period Reported 
Nuclides Released Release Period in Nuclide Inventory 

41Ar I 13'Xe I 13%e I 88Rb . 

TA- 3 - 16 Van do Graaff 3H 1956-1972 , None 

TA-2-9 Mast 1944-1972 1967-1972 

TA-3-29 CMR . 238~u1 23gPu I 235" 238u 1952-1972 . 1952-1972 I 

TA- 3- 2 9 CMR ' MFP 1961-197 2 1961-1972 

TA- 3 - 2 9 CMR ' 3H 1952-1972 None 

TA-3-34 

TA-3- 35 

TA- 3- 3 9 

TA-3-40 

TA- 3-4 0 

TA-3-66 

TA- 3-10 2 

TA- 3 -1 4 1 

TA-9-21 

TA- 18- 3 2 

TA-20-17 

TA- 21 - 2 

Cryogenics 

Press Building 

Tech Shop 

Physics Building 

Physics Building 

Sigma 

Shops Addition 

Roll Mill 

Laboratory 

Kiva #2 

Cutoff Shack 

Laboratory Building 

31i 

46sc I coco 

210P0 

23!iU 

3H 

235 '238" 
UI 

23!jU 238" 

238u 

3H 

I 

235"1MFP 

210Po 

239Pu 

1955-1958 

1963-1972 

1966 

Q1955 

1955-1960 

1963-1972 

1959-1972 

1963-1972 

1960-1966 

Ql955-1964 
.. , 

1946 

1945-1972 

None 

1967-1972 

None 

None 

None 

None 

None 

1967-1972 

None ' 

None 

None 

1948-1972 

1948-1972 194 5-1972 230Pu1239PuI 235 U# 244- TA-2 1-3 Laboratory Building 



Area/Bldg . Potential Po ten ti a1 Period Reported 
40. Nomenclature Nucliges Released Release Period in Nuclide Inventory 

TA- 2 1- 3 

TA-21-4 

TA-21-4 

TA- 2 1- 5 

TA- 21-5 

TA- 21 - 12 
TA- 2 1- 2 0 

TA-21- 21 

TA- 21- 3 3 

! TA-21-35 

TA-21-61 

TA- 21-146 

TA- 21 -150 

TA- 2 1- 15 2 

TA- 21- 15 3 

TA- 2 1- 15 5 

TA- 2 1-209 

TA- 2 L- 2 5 7 

Laboratory Building 

Laboratory Building 

Laboratory Building 

Laboratory Building 

Laboratory Building 

Filter Building 

Laundry 

Vault 

Waste Treatneat Lab 

Waste Disposal Lab 

Laboratory Building 

Filter Building 

Fuel Services Bldg. 

Laboratory Building 

Filter Building 

Furnace Building 

Chcmiotry Bldg. 

Waste Disposal Plant 

MFP 

2 3gPu, 23 3, 
3H 

239Pu, u,  235 244- 

239Pu, 235 u, 238 u, 21OP0 

238Pu,239Pu, 235 u, 233" 

239~u, "~r, 

239Pu, u, u, 235 238 244- 

235"' 

238pu, 23gPu,, 235 244- u, 
238Pu, 239Pu 

210Po,235u,227Ac,T11 

210Pq, 23sU, 227Ac,Th 

235u 

235V,238U,Th 

238Pu,23gPu, 235 u, 241- 

Ql951-1966 

1945-1972 

1962-1972 . 

1945-1972 

1965-197 2 

1945-1972 

1945-1962 

1945-1972 

1945-1961 

1952-1968 

1961-1969 

1959-1972 

1965-1972 

1945-1972 

1945-1970 

1961-1972 

1965-1972 

1967-1972 

None 

1948-1972 

1962-1972 . 

1940-1972 

1965-1972 

1948-1972 

None 

1972 

None 

None 

None 

1959-1972 

1965-1972 

None 

None 

196 1-1 97 2 

None . 

1970-1972 



. .  

I 

Arei/alag. Potential Potent ia l  Period Reported 
r-40 . Nomenclature Nuclides Released Release Period i n  Nuclide Inventory 

%1948-1954 None TA- 32-1 Medical Research Lab 2WPU 

TA-j3-21 Cutoff Building 239Pu 1960 ' None 

TA-43-06 HP Lab Building 

TA-33-113 Hot Machine Shop 
! 

' 23!jU 

TA-35-7 F i l t e r  Building 140La 90sr 

TA- 35 - 7 F i l t e r  Building 239Pu 

Ql958-1972 

1960-1965 

'C953-1956 . 

1957-197 2 

1967-1 9 7 2 

None -. 

None 

1967-197 2 

TA-35-2 Lab/Of f ice Buildi.ng 3iI 1950-1972 1967-1972 

TA-4'1-4 Lab Building 239pu, 241Am 1953-1972 1967 - 197 2 

196 3 -196 7 None TA-4'2-1 Incinerator Bldg. 233pu8 241- 

TA-43-1 Health Research Lab 239Pu 3H 1955-197 2 1972 

TA- 4 5 - 2 Lab Building 239Pu, 90s, 1950-1965 None 
235" TA-46-1 Lab Building 

235" TA-46- 16 Test Bldg. #I 

TA-46-31 , T e s t  Bl.dg. #2 235" . .  

TA - 4 b- 1 Lab Bldg. 39Pu, W P  

. _  
I 

TA-50-1 Liquid waste Di6pO6al 38Pu 8 239Pu # 241&n #mP 
! Plant  

TA- 5 2- 1 UIITREX Reactor MFP 

1960-1967 

1960-1967 

196 0- 196 7 

None 

None 

None 

1958-1972 1967-1972 

1965-1972 1967-1972 

1965-1970 1967-1970 



Table 2 

Miscellaneous Planned Releases of - 
Radionuclides to the Atmosphere 

(1943-1972) 
I 

1. Uncontained explosive. tests involving depleted uranium and tritium have 

as to the quantity of depleted uranium and tritium involved were retrieved 
fgr .the period from 1967-1972. During this six (6) year period, a total 
of 4.84 Ci 
detonated at or near ground level. 
in the nuclide.inventory since a large fraction of the total was probably 
released to the atmosphere. 
the inventory since a large undetermined wntity remained at the site 
as ground contamination. 

... been conducted at TA-15-R Site since 1952. Records that prqvided eat2 

(9680 kg) of depleted uranium and 28,168 Ci of tritium were .. . 
The 28,168 Ci of"sritium were included . 

The 4.84 Ci of uranium were not included in 
' 

2. Uncontained ex losive tests involving radiolanthanum (I4OLa with trace. 
quantities of (OSr as an unwanted impurity) were conducted at firing . 

points at TA-10 during the period.from 1944 to 1962. . These tests were 
part of the RaLa Program and involved the detonation of several thousand 
curies of' 140Li3 and an undetermined trace quantity of "Sr. Neither of 
the quantities are included in the nuclide inventory since 140La is not 
biologically significant and the quantity of 'OSr is unknown. The site 
was commonly called "Bayo Canyon" and it has been decontaminated and 
decommissioned. 

\ 

... . .. - - . .. ... . .. - .. .. . . . . . 

.. . -  a .  
. .  



OFFICE MEMORANDU Ir 
TO : H. C. Donnclly, Manager, ARLO DATE: November 13, 1373 

'k ..ti c : H. Jack Bl,a kwell, Manager LAAO 

. FROM : G. Health Division Lelder 

SUBJECT : NU IDE INVENTORY DATA 

In response to your TWX dated nctober 17 anC letter from 

L9AO dated October 19, 1973, requesting nuclide inveztory datz, 

the attached is submitted in the. suggested format. 

It must be stressed that the numbers are not at a high level 

The best possible estimates or extrapolations have. of accuracy. 

* .  been established from available da'iz. Considerable work (man- 

years) would be required to thoroughly investigate past records 

to establish better numbers. 

GLV-:IISJ: ed 
' c c :  R. E. 

R. F. 
'--' D. P. 
* 

attach. 

Schreiber, . DE 
Taschek, ADR 
MacDougzll, ADW 

7 
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I 

OFFSITE 

I. 

a. 

III. 

IV. 

c .. . r 
NUCLIDE INVENTORY DATA 

Activity Activity 
As Released Corrected 

Cumulative Total For Decay 
(Curies) (Curies 1 

A tmo s ph e r e (' 

= H  140,000 120,000 

MFP ('I 0.'55 0.006 

23su (3) 0.086 0.085 

0 .005 0 .005 

238% ( 5 )  0 . 0 5 6  0 . 0 5 6  

2 : q J  (4) 

2 3 9 P U  ( 5 )  1. 2 ' 1.2 

Notes: 

Total stack effluent assumed to leave boundary, i. e. , no 
estimate made of material deposited on ground within sits 
boundary. 

Mixed fission products with assumed' four ( 4 )  months' decay 
time at time of release. . Pr imary  biologically signiiicars 
nuclides are "Sr and 13' Cs. 

Uranium nominally enriched to 937" a 

and 238 U. 

Isotopic composi.t:ion uoiniiiall.; 238 Pa - 8070; 
2 4 0 P ~  - 3.070; 2 4 1  PU - 0.670; 2 4 2  PU - 0.  lye. 

Plutonium used in weapons dcvclopment programs with 
nominal isotopic composition 2 3 8 ~ u - < ~ .  01%; ' ~ ' P u  - 94..j%; 
240PU - 5%; 241Pu - 0 .50 / ;  

U. 

Natural.and/or depletcd uranitun containing 234  U, 2 z 5  u, 

39.Pu - 16. :?J; 

Am - variable. 

Surface Streams 

Ground Watcr 

Burial Grdunds 

0 

0 

0 

0 

0 

0 
I 

.... .... .. . 
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' OFFSITE (cont.) 

V. Soil 
(Predominantly sediment 
in  Canyon bottoms) 
2 3 e p ,  

239- 

Activity Actprity 
As Released Corrected 

(Curies) (Curies 1 
Cumula tiv c Total For Decay . 

0.003 

0.17 

=H -- 21. 

so& . 

e9 Sr -- 0 

-- 0.16 

Note: - 
. (1 ) Radioactivity originally discha.rged orisite only. 

VI. Other None 

ONSIT E 

I. Evaporation Ponds 

II. Seepage ponds, trenches 

ILI. Covered absorption beds 
pu (1) 

89 Sr  

Not used at LASL. 

Not used at LASL. 

10 

0.35 

90Sr- g o y  0.03 

1 4 0 ~ ~  - 1 4 0 ~ ~  . 2 . 9  

aa 7 n c  2.5 

Note: 

(1 ) Thc LASL did not discharge ally suboi:sntial quantities of 
23*Pu until' 1967. No routine aiia.lyses were made to dif- 

' 

ferentiate between 2301?u and '"Pu until 1971. 
time about 80% of the plutonium activity was attributed to 

'238Pu. 
..2 

At this 

This percentage has continued to incrcase and 
Pu,.no-!v.. ac.counts for .about 9S% of thc .total plutoniunl-. -.. . -. 

activity . 

10 

0 

0.02 

0 

1.4 

.._-. - . 
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ONSITE (cont. 

IV. Burial  Grounds 

.=H 
Na 
co 

90Sr 

-7cs 

144 Ge 

la' Ta 
.. =ope 

2 2  

4o Ba-La 

226 

a3aU 

2 3 8 h  

(3) 

aclAm 

'MFP (3) 
u (1) 

pu ( 2 )  

-3 -  c 
Activity 

As Released  
Cumulative Total 

(Cur ies )  

129,000 

268 

283 

55 

7 '  

6 ,000  

2 

1,000 

8 

1 

10 

19 

3,480 

4,500 

2,960 

75 

430 

Activibf 
Correc ted  

.For Decay 
(Curies ) 

100,000 

86 

249 . -  
41 

6 

0 . 
0 

0 '  

0 

1 

10 

19 

3,480 

2,660 

200 

(3 

430 

! _ _  

r r  

Recozds indicate the 'pxescncc  of such other radionuclides 
as fC7Pm, lSaEu, 237Npy 
but undoubtedly low quanti t i e s  . 
Notes: 

(1 ) Quantity e s t ima tes  der ived  from accountability r e c o r d s  
which cover  the  period 1952-1972. 
for mate r i a l s  bu r i ed  prior to 1952. 

( 2  ) Al1,other radionuclide est imates  were  taken from LASL 
Waste Managcment '  records beginning with 1960. 
es t imates  for  these  ma te r i a l s  are available for  bur ia l s  
made p r i o r  to 1960. 
LR - Induced activity; M F P  - Mixcd fission products.  

Cxn, and "'Cf in unspecified, 

No allowance is made 

No 

. -. . ._ _ _  . .. .- .. ..- -. . - .. . . - .... 
(3) 

. . __ 
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ONSITE (cont. ) 

V. Soil 
(Predominantly sediment 
in Canyon bottoms) 
238- 

239Pu 

jH 
" O S r  

-4- c 
A c tivi t y 

As Rcleascd 
Cumulative Total 

(Curies 1 

A c tivi ty 
Corrected 
For Decay 

(Curies) 

- 0 4 0  

-038 
50. (2 1 

0.29  

89Sr 2.4 0 

Notes: 

. (1  ) Radioactivity discharged originally onsite. Radioactivity 
remaining onsite is corrected for decay and/or transfer 
to offsite. 

( a )  Tritium not corrected for evaporation. Number represents 

. 

maximum value. 

VI. Others None 
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. .  LOS ALAMOS SCIEN'TIFIC LABORATOAY 

UNlVEPSlTY OF CALIFORNIA ;?I Los A U M a .  N m  MEXICO e 7 w .  
1. ... 

[-a,, 

.... . . .  
SFFICE MEMORANDUM . 

i o  : H .  C. Donnelly, Manager, ALO DATE: November 15, 1973 

Thru : H. Jack Blac Manager, -0 

FROM : G. L. Voe . ,lM Division Leader 

SUBJECT : NUCLID VENTORY DATA - REVISION 

Please replace page 4 of the attachment to the above referenced 
. .  

memo (Voelz to Donnelly thru Blackwell, dated November 13 ,  1973) 

with the attached.. r evis ed page. 

GLV: JWH:ed' 
attach. 
cc: R..E. Schreiber, DD 

R.F.  Taschek, ADR 
D.P.  MacDougall, ADVJ 

. .  
I 

. . .  . .  
, . .  

. .  

. . . .  . . .  . . . . .  . . . .  
. .  

. .  . . . .  . . .  . .,. , .  . .  

. .  . .  
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e . LOS ALAMOS SCIENTIFIC LABORATORY - '''a UNIVEmITY OF CALIFORNIA 
I 

LOS AUMCIS. N E W  MEXICO 87544 

pala Pvcieci OFFICE MEMORANDUM 
r...; . 

TO : C. W. Christen~ok H-7 DATE: November15, 1973 

L. G. Chelius, H-1 

FROM : J. W. &hulk, CMB-14 

SUBJECT : of Disposition ~f -ties Received in l 4 O u  shipments 

SYMBOL : 

A careful study of &e Group mcrods concerned with the receipt and 

processing of 140Ba shipments has been made. Listed below is  the smnmarp 

of disposition of the "5,. contasliaants. 

' 

TABLE I 

140BaHIsroRY , 

Years S m e  ofMaterial Quantity of l4OBzi QuantL@ of Sr I Es-tM 90 

1945 through 1956 ORNL 511,000 Ci 4000 CIb 

1956 through 1963 CPP at NRTS 1,823,000 Ci 740 Cic 

TAB3LE II 
'*'La HISTORY 

. Esi igp?d€@piiy  
Years Source of Material Quantity of I4OLa of Srin La 

1945 through 1956 ORNL 247,900 Cid <750 mC8 e 

< 40 mCfsf 1956 through 1963 CPP at NRTS 85,340 Ci d 

It is assumed that aIl of this material minus the total shown in TabIe IT below was 
buried in waste pits used at that time. 

bAverage of two analyses for 'OS, from'ORNL product indicating 1000 Ci and 7500 Ci 

a 

total. . 

Based on analyses of product &om CPP in Idaho. 

I 

C 

- .  Airborne folluwing detonation. - -  
140- Arrived at by using 1401a contained < 0.1% e 

ORNL = - 150 = 0.003; 247,900 x 0.001 x 0.003 = < 741 mCi 
140- 5000 . . .  

. ,  

-. . - . .  
. .  . .. . . .  

. _. . . .  . .  . .  
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. ,  

= 0. 0005; 85,340 x 0.0005 x 0.001 = C43mCi Idaho = 10 
140- 20,000 

m:mn 

XC: F. J. Fitzgibbon, Cm-14 
File 

. . . . . .... . . - 

Group Leader, CMB-14 

. .  

..... 
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.. * . *MOwHi,Y - 0 R i  
' .  ON STACK DISC RGE 

FOR MONTH OF January 

FOR YEAR OF 1973 

AVERAGE pCi/cc TOTAL V C i  DISCHARGED MCATION 

TA-2-9 

' ' 'Xe 4 3 ~ 1 0 - ~  e 'Rb 8.6~10-' ' 'Xe 4. 8x106 929 

TA-3-35 

TA- 3-66 

FE-1,2 

FE-7,8 

FE-9 

FE-l? ? 10 

FE- 13 

FE- 24 

FE-26 0 27 

. .2.3~10-' 3 

9.9~10-~ 

9.8~10-' 

8.5~10" 

4.43 - 

4.52 

4.57 

.54 

4. 6x10-1 

3.8~10-' 

1.86 

1.59 

.27 2.1~10'~ 

TA-3-102 (NO FE# Shop 15 
F e e d e r  Stack)  6.5~10-' 

4.0~10'~ . 

6. !3~10'~ ' 

1.23 

.63 

.14 

TA-3-141 FE-6 

FE-9 

FE-10 

FE- 2 

FE- 3 

FE- 4 

FE-6 

FE-7 

FE-8 

FE-17 

FE-15,16,17 ,FE? 

FE- 24 

FE-9 

FE-11 

_I 

1.2~10'~ .41 

4. 4x10-1 ' 
4.lx10" 

TA-35-7 .04 

.04 

- 

2. 4x10-' ' .10 

5.3~10" .02 

2.4~10" .01 

1.9y10-' TA-41-4 .54  

.02 I. 2x10- 

1.1~10- 

TA-43-1 . .  

3.0xl.o- 

-07  5.3~10-' TA-46-1 



c .. _- 

.. ,I 

-2- .i . I  . f  

MONTHLY REPORT 
ON STACK DISCHARGE 

FOUR-WEEI( PERIOD OF 12/29/72 to 1/26/73 
‘. . 

FOR MONTH O F ’  January 

FOR YEAR OF . 1973 

MCATION 

TA-46-31 FE-36 

.FE-37 

TA-46-16 TC-1 

TC-4 

AVERAGE ‘uCi/cc 

6.2~10” 

1.2~10’~ 

6. &lo-’ ’ 

I 

TOTAL UCi DISCHARGED 

.09 

.02 

~~ 

.49 

FE-37 NAP 38, 
39 NAr40 

.41 

aETA - ALPHA 

TA-48-1 FE-11,12 e 13 i.lx10-~~ 3.0~10-’~ 

1.6~10-’ 

FE-45,46 1.7~10-’~ 

FE-51 Zero 

TA-50-1 FE-1 1.2~10-’ 

FE-2 4.7~10-’ 

F-E- 3 2.8~10-’ 

. . ._ . . .. - . 

O r i g .  : D e a n  D. Meyer, H-1 
Xc: File 

Bill Maraman, CMB-11 

BETA 

.07 2.06 

- ALPHA 
- ’  

4.4~10- .29 ’ 2.44 

3.1XlO-’ . 01 .20 

2.7~10“ .09 1.41 

2.1~10-’~ Zero .02 

1.5X10” .36 .45 

1.3~10-’ .19 .51 

. .- 

C a r l  Buckland 
.. . 



I 

I 

MONTHLY REPORT ON STACK DISCHARGE: (Tr i t ium on ly )  

LOCATION AVERAGE pCi/cc 

TA- 3 3 FE - 6 1 . 2 7 ~ 1 0 - ~  

TA- 35 FE 11 1 . 3 3 ~ 1 0 ‘ ~  

TA-41 FE 17  2 . 4 4 ~ 2  0-’ 

HIGHEST U C i / c c  

FOR MONTH OF January 

FOR YEAR OF 1973 

! 

TOTAL U C i  DISCHARGEb 

,, ?--’ 1 . 4 7 ~ 1 0 ’  , !/ 

7 . 4 5 ~ 1 0 ~  

lL-d@+ 
C a r l  Buckland 

Di s t r ibu t ion :  O r i g i n a l  t o  Dean D. Meyerd 
Xc: Don Coff in ,  WX-5 

James L. Anderson, CMB-3 t h r u  John D. F a r r ,  CMB-3 
Char les  L. Pe te rson ,  WX-5 t h r u  E l i zabe th  Plassman, WX-5 
Vanner Holmes, il-1 
F i l e  t h r u  C. D. Blackwell ,  H - 1  

I 
. i  
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L L - V I  
tL-VI 
ZL -v  I 

'-1 t'V1 
' O t - V I  

6 2 - V I  
82-11 

. ' t , *"Vl  
92-VI 

.'5112 

I'lhZ 
O ! n h t  
LI i I iZ  
' I ' N  
'I'H 
9hhZ 
4hhZ 
' I ' N  
I hhZ 
O h h Z  
b L  hZ 
e t  52 
L L  42  
9L hZ 
5L hZ 
Z i h Z  
l t h Z  
OLhL 
6ZhZ 
'I" 
' I ' N  

m z  
LZhZ 
'I" 
' I ' N  
hZhZ 
LZhZ 
ZZhZ 
l Z h Z  
'1" 
OZhZ 
6 I h Z  
B l h Z  

L l h l  
91h2 
S l h t  
h 1112 
L l h Z  
Z l h Z  
I It12 

O l h Z  
bOhZ 
BOhZ 
' I ' N  

* I ' N  

31111 31111 

7.. 

-. 

. -. 

1 -  h 
h 
- 
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7 
7-3 Cd 1 Sther i cls 0-38 
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e f !  ewo 
Cd 7-3 P b  Be 

\ 

--- I -  
124. 60 

325 6 0 

- .  

- 14% 

19 .4 -  T2.m 
I .  . 

I ’. . ... . 

It00 

0, l l  

2.29 323.7 I i.3 

-Lr 447. I 76 .‘ 0.0 3.* 
4,24 

. . .  
. .  



1971 
7 - 3 .  1 P b  

107,6 I . I -  

0;2 c, 0.60 
I .---- 

6.30 (191% 

' 1471 

12.36.7 4.0 
486.3 - ' .  . .  . .  . .  lO.00 

13.10 

5.47 

6.810 1 ci2Qk 33.07 

2 s,a 2.60 
:. 
I I  I 

I 1 1  rq 
2.43 1.36 . 

. .  l6.,12 4.48 



12,m I 0.40 I I 
I .- 

in 6k 

...---a .--- 

047 

S I . S ~ . I  
I 

I 
I 

71 R f L  I' 

6Slo 2 SI@ 
704.7 
333.4 12.46 

[ 4 

. .  
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.. 

y \412 
It € 7-3 0-38 

2 5.00 
..-.. 

e-- 

- 106.8 -. 

i 
.-I-- 

...---. -- --- 

I 

2.32 I IC.30 

2 s.aD 2.32 I * 1 6.30 751.8 

' I  . .  -- I 



' - - .  

. 
b t- 

7-3 

---I 74.00 

Bo. l o  

% 6.76 

I -- 

( h k - 8  

201.4 -. . 

4 loa .6 - 
. .  ! - .  -- 
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1972 
0-38 I T-3 .  I f b  

...- o*3a ._ .... - 

I ~~ I 

- 357.s. 
J 

Ca h' 72 / 7 # 3 7  

040 I 

Lac?-  1 . 3 0  I 
23 ?.so 

I h-3 
146.0 

3?4 3 

-I . 

1764 
-. .--- 
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- - . I  . I 

Cd 

- M - 2  I 4.q I 8.72 

11.00 22m 
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y73 Richard F . Taschek, Associate Director 
for  Research, LASL 

INVENTORY OF QUANTITIES AND LOCATIONS OF RADIOACTIVITY IN 
THE ENVIRONMENT ON AND NEAR AEC SITES 

W e  had some correspondence with ygu and Dr. Voelz i n  late 
October, ear ly  November, 1973, concerning "Nuclide Inventory 
Data," 
AEC/HQ, along with data from the other  AEC sites. 

The data submitted by the  TASL was forwarded t o  

Attached fo r  your information and ac t ion  i s  a copy of a self- 
exp.lanatory letter (with three enclosures),  dated February 12, 
1974, from Jack R. Roeder, Director,  OSD, ALO, regardingethe 

~ above subject;  

ALO has established a due date of Mav 28, 1974, fo r  the 
data requested, and please submit your response t o  OSD, ALO 
thru t h i s  A r e a  Office. 

.Thank you for your cooperation and please c a l l  i f  you have 
questions. 

/ 

! 

PI 

LAF:wc 
, 

Operations Branch 

Enclosures": 
A s  s t a t ed  ' 

. -_ '... . _  ? . ' .  . _  .':'.- ' 

. .  ' . .  : ; . 9 ' .  

I . .  

. .  

O r i s .  Routed: R,F. Tanchzk 
R, E, Schrciber 
D.P. MacDougal 
&Gi? 

cys Att'd For: G.L. ~ o c ~ z  
I G, A', "Cowm 

C I.  Rr,oync 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

ALBUOUEAQUE OPERATIONS OFFICE 
. C.O. moa s.00 

ALeuoumouE. NEW uexico. m i s  

- .  d FE3 1.3 1974% 
- 

R,'W. Scot:, Area Manager, S A O .  
T, C. Jones, Area Manager, .W 
Don R, Rensley, Acting Area Ehazger, BRA0 
R, Lo Wainwright, Area Manager, DAO 
B. W, Colston, Area Nanager, RFAO 

..: H. Jack Blackwell, Area Nanager, LAAO 

' 

4 4 -  . R, Bulcock, Area Xanager, KC.40 , 

Don Ofte, Area Ehaager, PA0 
D. K. Howlin, D i r .  Special Programs Div., ALO 

. FOR: Inhalation Toxicology Besearch Irrs t i t u t e  

1. 

1 

I 

INVEhTORY OF QU.UiITIES. Ah?) LOCATI9KS OF RADIOACTIVITY IN THE 
EWIROXXEXT ON ASD NEAR AEC SITES 

The radioact ivi ty  inventory data suhi i t ted  by f i e l d  off ices  i n  ;$fi ap+g 
respoaie to the  October 12,  1973 WS/XQ TXX (our TWX of Octo 17, 
19'3\ L - -  r A u ~ ~  l.--- YCL.. -e.& A b .  AX:ZZ. %spite  the zdcmwledged l iz i taz ions  
inherent in suc'n cuizuiai;ivu L L ~ ,  zx :ias Seeii %zis t rkc~c i  ts 
formulate an AEC wida inver,tory of oas i tc  and o f f s i t e  radco- 
ac t iv i ty  re leases  of a i l  AEC f a c i l i t i e s ,  &Sether currently act ive 
or  re t i red.  This includes f a c i l i t i e s  vhfch a r e  on standby or  
which have been excessed, 

_. 

R f o r  year e f f luent  and onsite discharge data a r e  t o  be subnitted 
on.AEC Standard Form 789 E! o r  T along with necessary descriptive 
materials. ' These Forms are  not yet zvailable but i m e d i a t e l y  
upon receipt  w i l l  be transsnitted t o  YOU. 'rtowever, the nocessary 
supplenentzl instruct ions a re  available and they, =long with 
sample copies of t h e  Forms, are  zttached r'or your i n f o n t i o n .  
The dota requested. i n  t.he October 17, 1973 TUX should be scb- 
Pitted i n  accordance wi th  these supplemental Instructions.  Tho, . 
deadline fos  receipt  of the  conplezed reyrt  in A.L/OSD is 2 1 2 ~  28, 
1974 , 

-. . . -  



1. . .  * .  
. .  

2 

It is recognized t h a t  some data for  ea r l i e r ' yea r s  willabe sketchy. 
The nced. for  supplemental effor.ts (e.g. ARXS a i r c r a f t  sunr+ys, 
special  site 'surveys or  studies,  etc.) nay be worth considering 
t o  assure tha t  reasonably adcurate inventories can be reported. 
The i n i t i a l  data submissions can be updated as  more accurate 
inventory es t irmtes bacome .availeble . 
In assembling these data, that information avai lable  i n  the  S i t e  
Waste Efanagement Plans should be considered. I n  fac t ,  the  date  
subadtted in response t o  t h i s  request should be conpatible w i t h  
and include the type of information roqaested i n  Section 6.4 of 
the meam Updating of S i t e  Waste E!anagc=lent Plans frcm J. F. 

tion of e f f o r t  on your part ,  &he data subxitted i n  compliance 
with t h i s  request will bedused by DWXI i n  preparing the  applicable 
portion of the  AEC Waste Manzsement Plan (WASH-1202) 

If there a re  aay questions with regard t o  t h i s  subject,  please 

d/SlO/2 -Burke t o  Area Offices dated A p r i l  9,' 1973. To eliminate duplica- 

1 

' contact Dr. Con E l l e  of this office. 

I 
- 1  

WH:DRE (094) 

Enclosures 3 .  
1. Supplementary Instruct ions fo r  Reportfng EffluentslOnsite 

Dischzrges/Unplanned Xeleases for  P r i o r  Years. e 

' 2. .Fo-.AEC=789T 
3.0 Form AEC-7SsH 

* CC: Delacroix Davis, Jr., Dir. ,  mAmf, w/encl. 

! 

.- . .  . . 

.. . 



' 
SUPPLEP'Z:XARY I::mtrcr 10::s FOR EPORTIXG 

EFFLUENTS/Oi;SfrE DLsCt~~~zS/U!!PLI\!S:'oD RELEASES 
FOR PTILOR YEARS . 

. .  

A. To assenble a "bes t  available" inventory of p a s t  ons i t e  and 
o f f s i t e  radioact ivi ty  re leases  fo r  a l l  r e t i r ed  acd current ly  
ac t ive  AEC EaciLitics. 

To develop an infornst ion package (maps, narrat ive descr lpt tocs  
and numerical inventory data) which can be used by kEC and AEC 
contractors : 

I, t o  ident i fy  rad ioac t iv i ty  accamulations i n  t h e  ons i te  
and of f s i t e  e n v i r o m n t  , 
t o  develop approximations of t he  quant i t ies  and locations 

waste burial  and high lave1 waste tank s torage) ,  and 

B. 

2, - of onsi te  disposed radioactive wastes (excluding solid 

'. 3, t o  provide infomat ion  i n  support of AEC operations (e.g., . 
. .  deconte ina t ion ,  Cecomissizning, excessing property, 

responding t o  public inquir ies ,  developing s i t e  waste - 
. management p l a n s ,  performing safe ty  reviews and appraisals ,  

detenninicg t h e  adequacy of w s t e  management and pol lu t ion  
control fac i l i t i es ,  pract ices  and program, etc.)'. 

To ident i fy  problem areas o r  special s l tua t ions  which nay 
warrsnt additionzl study or research or  which may ixxer face .  
vith ongoing enviromental  s tudies  asld research. . 

, .  
C. 

. .  XI. PSQUIREQ ACTIOXS: 
I 

. A. Field off ices  s h a l l  per fom a review of records aird p a s t  
programs, and submit rad ioac t iv i ty  discharge da ta  t o  OS on 
A€C standard form 789H or 78911. 

. 

B. The Division of Operaticnal Safety w i l l  conpile ths d a m  irrto 
a computer-based icfornation package. 
reports  &:ill be sent t o  f i e ld  o f f i ces  anaually, s i m i l a r  t o  . 

the p r e s e a  procedures for handling Effluent In fomat i& 
System dzta and reports  for current years. F ie ld  o f f i c e s  
may update pr ior  o r  current year data a t  any t i n e  by sub-  
mitt ing anendzd. 769 fa ras  for r h e  da ta  i n  question. 

The resu l tzn t  'output 

. 

. .  
. -. . 111. PROCEDURES: . .  

_ _  . . . - . 

Field off fccs  shall p r e p a r e  by Junc 1, 1974 ,  an inventsry of  
radioactive onsi.tc discharzcs and c f f  lucnts for a l l  ,,r$t.ireJ- or 
currentIT-&tive .facil ' i t- ies,  on AEC standard form 739. The 

. . . ... . .  . .  - 
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o r i g i n a l  and one copy of the  reports  sha l l  be submitted t o  the  
Dfdsio?. of Operational Safety. 

A, .The 

10 

2, 

' 3. 

4, 

. .  reports s h a l l  consis t  of: 

A cover sheet l i s t i n g  the p l an t  t i t l e ,  the report ing 
period, the si te o r  f a c i l i t i e s , .  the contractor(s), 
and the address. 

A nar rz t ive  suamary providing a pert inent  descrf3t ion azd 
i a t e rp re t ive  inrornation Uirich could serve t o  & k i n  sly 
facets o r  l imitat ions of the data which a r c  not  a&q.aztly 
described ' on the forms.. 
aischarge data should be submitted on seperzte For=s). 

(Classf f iad e f f luen t  a=d crrsi ts 

8-1/2" x 11" p i p s  showing the locations of a l l  eff lcer i r  
and ons i te  discharge points, (Reports con ta i r r iq  crgs 
or narra t ive  seaarks vkich 2re xiot 8-112'' x ii" size 
w i l l  be returned to  f i e l d  o f f i ces  fo r  resubsi t tz l . )  

The- ons i te  discharge and ef f luent  data  f o r m  (exSi5it 1, 
form 789'3 typewrite!: c o q a t i b l e ,  urd e -Aib i t  2, Eom 7E3X 
handwritten) ,* I . - .  

I?aplarz~o,d ==leases of rzdfoac t i v i t y  from pzs t  operztior?s .s$zll sl sj 
,be reported, h.g,anera!. tq- rz lcases  +,rhicir resvltcc! frci =he %SI- 
u r e  of containrent or eff luent '  contra1 zd .was ta  , treat=cdt sysrtzs 
and which were investigated, o r  which rcsulted i n  i zquf r f e s  f rc= 
the pres s  or public or  for which a press re lease wzs EZ&, skocld 
'be reported, 
po ten t i a l  t o  g e t  o f f s i t e ,  should likewise be reportad. . ! 

The da ta  presented i n  tke radioactive onsi te  discharge =id efflceziz 
data repor t s  sha l l  const i tute  c cen t r a l  source of infczzAtlon X L L C ~  
may be used for s ' v a r i e t y  of parpasas. Tield o f f i c e s  skould c h s  
assure tka t  any data srrors are p r a p t l y  reported t o  :keiDlvisfon 
of Opcrationzl Safety usicg =ended 7S9H or  T d r t a  for=si Efr'lce=t 
and ons i t e  discharo,e dsta which are' reportzd throuZS cck& cherzels 
should be compatible with tha i n f o n a t i o n  on foras  7SSX Cad T. 

The reportin; periods for  pas t  ye2r dischargis shal.L/So, as 

. 1, Onsite discharges from both retired and current ly  acti.:e 

E k j o r ' s p i l l s  onsite,. whether o r  not t h y  k id  tka  

I 

. .  

I 
. .  

.Bo 
-.. follows: 
s 

f a c i l i t i e s  s h d 1  ba reporccd for each yczr, fro3 t5e ycar 
of star tup through Caicndar Year.L972. ( O m s i t e  dischzrgss 

*AEC Foms 7S91!,ar.d T are now beins printed a n d . u i l l  be forrxtt2rd to 
. .  . f i e l d  . . . . . .. . of f i ces  in February 1974. 

- 
. .  
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. , -. 'for CY 1973 and subsequent years sha l l  be reported in 
accordance w i t h  AECY 0513, soon t o  be reissued.) A 
separate 789 form, section 2, sha l l  be f i l l e d  out fo r  
each calendar year of past  operation, Section 1 of 
form 789 need only b e  f i l l e d  out  one tins. 

( 
Effluents from both retired and current ly  ac t iv s  f r c i l i t i e s  
shall be reported for each year, from the year of startup. 

subsequant years hcve been reported i n  accordarse u i t h  
AECN 0513.) X separate 789 forn, section 2 sha l l  be 
f i l l e d  out  fo r  eac5 calendar yerr of pas t  operatioi. 
Section 1 of form 759 need only be f i l l ed  out  cue t h e .  

9 4 q -  Y a a r  1974 , (Effluents for CY 1971 md 

I 

. 

C. Threshold Reporting L i s i t s :  

In l i e u  of nore substantive cri teria,  the folloving lizits 
shall be used ta t2e extent przct icable  i n  d s t e d c i n g  
r epor t ab i l i  ty of radiocct ivi ty  r e l eases  from p a s t  year 
operations: 

It is  uinecesszry t o  re?ort  pas t  year 3is- . 
charges of radionzclides v i t h  'nzlf-lives 
of iess than 1 pear. 

Dischzrges of redionuclides i n  any one year 
in excsss of the  below l i s t e d  valczs sust be 
reported. 

.. - - .  . . .  . 

HALF-LIFE: 

. .  
. . . . .  -. . - . .- .. . . .. 

QWTTITY: 

. QUAXTITY NUCLTDE . - 
0.1 millicdries .._ - --.-- Transuranics : 

Uranim (all isotopes), 
Radiu3 and Thoria: .  1.0 millicuries* 

Fi d o n  Products and 
' Uraniuza' Daughter Prcducts: ' 0.1 cwies 

Noble Cases m d  Tritium: 100 cur i e s  

D. Definitions: 

1. Effluents: Airborne and l i q u i d  waste streams discSarc,ed 
' from a fac i l icy  aitcr all engineered process caste t reat-  

ment and effluznc controls  have- been effected.  Releasas 

*AECPf 0524 def in i t ion  of "curie." -. 

. .  . 
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. ofifsi te or i n t o  ground water and surface streams which 
leave the s i t e  or go t o  t h e  atmosphere from engineered 
systems such as stacks,  lagoons, re tent ion ponds, or 
in jec t ion  wells a r e  t o  be considzred as eff luents .  The 
term does not include so l id  wastes nor o the r  wastes which 
are contained (@.go, underground nuclear t e s t  debr i s ) , .  
stored (e.g., i n  lagoons, re ten t ion  ponds, trenches, . 
tanks), o r  shippad of fs i te .  

2. Onsite Discharges: Airborne or l iqu id  w a s t e  streams 
discharged from a f a c i l i t y  but which r.ernain ons i te  (e.g-, 
in disposal  f ac i l i t i e s  such as lagoons, ponds, trenches; 
etc., or ons i t e  so i l  and sediments). 
include s o l i d  waste b u r i a l s  or.discharges t o  high l e v e l ,  
waste s torage tanks. 

The t e r m  does not 

- . .  -.-- . . . . 
. . .  

.. . . -. I . .  . . . 
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Evaluation of the Air Pollution Problem 
Resulting from Discharge of d 

I Radioactive Effluent' 1 

t 1' . .:-- 

f 
I 

HARRY S. JORDAN and RALPH E. BLACK I 
I 

Loa A & m  Seisntifi Luboratoty, Univemity of California, Los A&mm,lNew Me* " t  

HE PURPOSE of thie study was to deter- T mine the extent of the h d t h  problem 8880- 
ciated with s' piutonUim eflluent, and to estsb- 
liah air and eoil sampling data for a meaeured 
plutonium'output. It is not likely, however, that 
the data will be completely appticable anywhera 
except at  Los Alamoa since certain terrain con- 
ditions, meteoroiogical factors, and the natuEp 
of the aerosol probably would not be duplicated 
elsewhere. 

Peculiarities of the terrain are shown in Fig. 1, 
which is a contour map of the area surrounding 
the mesa on which the plutonium facility is lo- 
caded. To aid in visualising the contours, two 

I 
si- generally occur for only a few hours in the 
mornings. 

The plutonium effluent q t a  from various 

tonium, the formation of the b t a l  from ita salts, 

fore, is compmed of plutomuin salts and oxides. 
The particle si* dietribution varies with time 
but may be reasonably indicated by a m388 mean 
size range of 0.3 to 1 micron yith a standard de- 
viation range of 15 to 3. 

Soil Sampling 

I 
1 O m t i O M  hVOl- the Of flu- 

and fabrication of the metal. !The s e d ,  there- l 

l.: . I 
I 
I 

- -Overs period of 9 yeara a of 13.1 grama 

1oU d/m = 1 gr. plutonium): of plutonium haa 
profilea of the mesa are shown in Fig. 2. The pro- d a 4 0 y . ~ ~ t i m  pn miwte 

Of the length Of the map run- 
ning roughly in an east-west direction and of the 
width, roughly north and south. The proflea in- 

i are 

tersect at-& baeS of the plutonium f d t y  
stacb. 

The wbther for La Alamw, located in the 
northeast corner of New Mexico a t  an elevation 
of about 9100 ft, is described by the following 
figures: 

TABLE I 

. As wodd be expacted from the terrain and the 
weather, both vertical and horizontal mixing of 
the air occum. Ths relatively infrequent inver- 
prad by H u n  a Jorb. at tb. AIHA India8 in 
- 
St Louih Ma. Thuday, April 2S, 1W. 

*Wo?k dom u d u b  of t h m  Atmrie 

. . . . . . . . . . . . . . . . .  - . . . . . . . .  -_ 

been discharge&tothe atmoqhere; The emission 
rate has varied from year to year, depending on 
the natun of the work 4 the avail.bls air 
cleaning facilities. The recoq of monthly emie- 
sion ram indicates the minLqum rate tu-be4-x- 
'10' d/m/minute and the mqximum 3.6 x-lV 
d/Wminuta A rough estimatb of the directional 

of thia material canbe made from Fig. 
3 which is a wind rose d e r i d ,  from observations 
obtained at the plutonium facility over a period 

Soil samplea were collected from locations with 
the least possibility of ha-: been disturbed or 
contaminated from sources +er than the stack 
effluent. Each sample rep-ta a  square^ foot 
of soil to a depth of 3 in. 
at  h Alamoa and in the vicinity of the Nevada 
Teat Site indicate that most) of the plutonium 
w i l l  be located in the top 1% @. of soil and only 
rarely will activity be found blow a depth of 3 
in. The plutonium was extqcted by chemical 
means and the quantity determined by nuclear 
tracks on photographic plates: The activity waa 
confirmed as.plutonium by pulse height analysis. 
In a few htencea the pulse height analysis in- 
b t e d  the presenm of thorium but nwer in 
excess of 10 per cent of the topd activity. 
The d t a  of the soil sampling are s h m  in 

Fig. 4. It is evident that the attempts to avoid 

of 4 years. I 

samplea obtained ! 

. 

I 
I 

I 
I .  

! 
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4. The high valua of 7@ d/m/sq ft and 870 
d/m/eq ft are probably the result of conumiru- 
tion from sources other tfi811 the stack eMuent. 
It would appear that very rough d o m  lina, 
could be established LLB f o l l ~ ~ ~ :  

! 

1 d r - r q j t  

I . 31 x 10 

U U  

2 5 o k  
WO re. 

lQ00 It. 
) ( t o l d  

I 21 X 1 0  
I . 1 x 1 0  

04 x 1 0  I 

extraneo\lll contamination and disturbed soil waa 
w ehogether-succeseful. However, the sampla 
o b h d  at pinta so remote that there is little 
probability of sample Iteration show rather 
remarkable agreement. Such pinta have the 
sampling resulte e n c l d  within a circle on Fig. 

Baaed on them figurea aicrude etunataof the 
materia deposited wrthin p 1 d e  radiw is 05 
percent of ths total unouqt of IlLlrterkl ermfbd 
over the Qycu period. Tbb low value could be 
BcCOUOtad for by the loa 4dua obtained on eoil 
that muat haw been dihubed, and the fact that 
the QnAu parude sirs of the aerouoi will e 
that it ia deposited over an extremely large a m .  

FalbOut Tray Sampl i i  j 
The technique of collecting fallout in tray of 

clean aft& a d ,  as develbped by Kermit Lor- 
son of UCLA, WM used id this study. Ordinuy 
sand waa carefully sifted add the fraction pamiqg 
a No. 5 mew and retained by a No. 12 ieva W- 
thoroughly w d .  Thh Mhd was p k d  io ordi- 
nuy baker$ cookh tmyaito a depth of 34 io. 

Mfmm - 
*rrmJUwl#llD3t 

W.K S W  

Flaum3 
I 
! 
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. .  
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Industrial Hygiene J o u d  

The trays we, placed a t  various distances from 
the stack and expoad for a period of 31 days. 
At the end of this period, the trays were recov- 
'end and the sand carefully and thoroughly 
washed in water. The wash water WBS reduced.in 
volume and analyred for plutonium. 
The wind row for the period the tray8 wem 

exposed is shown in Fig. 5. The numbers next 
to the wind vector indicate the aversge emisaion 
rata for the period of time tha wind wan from the 
indicated dimtion at the indicated wind veloc- 
ity. 

Fyrn 0 shown the loccrtioa of the tram IU@ the 
amount of plutonium recovered per square foot 

-4 comparison of the fd-out tray &ta with 
t& soil samples from l o ~ t i o ~  that were not 
disturbed indicates a fair correlation. Since the 
plutonium in the soil ia the reauit of approxi- 
mtely 108 months of depoaition as comperrd to 
1-month of deposition for the plutonium col- 
lected iu trays, a factor of roughly 100 would be 
expected. Thc actual factor raw from 28 to 
140. However, considering the variability of emia- 
SiOlD rate and meteomlogid conditiom over a 
$year period aa compared to variability of the 
same  conditio^ over a 1-month period, it ia 
surpriaingiy good correlation, and indica- that 

. .  e -  

' 

. of tray surfam. 

Y . . _ _ .  . . . .  

s i  

. :  
I 



February, 1058 f 
the soil sample are accurate within an order .of 

I 

I 

magnitude. :I. 
Air Sampling I 

ated for 37 days. The SampleiS were modided 
Eletrolux vacuum cleaners, sampling at a rata 
of 20 cubic feet per minute (cfm). High effi- 
ciency glass fiber filter paper wqi  ueed to collect 
the particulate matter. The activity of plutonium 
WM counted on au alph seiat+ation counter. 
Counting wan accomplished a minimum of 10 
daya after collection to dow for tha deeay of 
natural activity. . .  

A total of twelve fixed air samplers were oper- .{ 
I 
! 

. 

i 
A wind me- based on obeervations obtained 

only during the period of air ~mpline ia shown 
in Fig. 7. The numben along e+ vector again 
indicata the avenge mimion ram for the period 
of time the wind was from the iniiicated direction 
at the indicated velocity. ! 

Figure 8 shown the location of the samplers and 
the average and maximum daily concentration 
of plutonium at thorn point& 1t;should be notcd 
that the air samplera were opevted only during 
working houn whieh is the period of d m  
emiaion. In the amof the off-rite  sampler^, the 
M y  avenge concentration waa w d  within the 

' 
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maximum permbibla level for eontinuoua 
sum. In addition, thb average would have ban 
an even lower fisurs if the reaulb of air -plea 
collected during nonworking houn had been in- 

The d a t ~  obtained on sampling directly.dom- 

the period of time in which this study WIU con- 
ducted, the windawereextredy erratia in both 
direction and velocity, and it WBI practically im- 
pasibla to loeatu a sampler downwind with any 
d m  of certainty. The reault WM that the ac- 
tual conantratiom obtained domwind wre 
lower. than the calculated theoretical concentra- 
tions by 8 factor ranging from 5 to 500. The 
limitad data mad4 it impoasiMe to estimate cor- 
rective frrctors that w d d  fit d casea In addi- 
tion, if c o d v e  facto- wem to be deriwd, 
greatar accuracy 'IIould be requid in astablirrh.. 
ing the rmirdan rata and the metaorological fae- 
tom 
OhaaJan 
Tbd limiting health h a r d  associated with a 

plutonium efluent would be due to the concen- 
tration of the plutonium in the air. The plu- 
tonium in the air could result either directly 
from the diffusion of ths ntack emuent or fmm 
nmqxmky of plutonium depoited on the soil 

maximum dowable concentration for off& 
population is that the awrage airborne concen- 
tration over a period of a year shall not exceed 
1/10 of NBS Handbook 52 value, or 0.4 d/m 
per cubic meter of air in the case of plutonium. 

C l U d d  in the eOmpUUhOM. 

wind fmm the st8ck ub shown in Fii. 9. D U n q  

8 p o d  Of k m l l y  a c e p a  

A detailed d y s i a  of the hhth hazard 
ciated with plutonium on the soii, conducted 
by the BieMediea Group of LASL indicsta 8 
pemkible level of 100 a of plutoslium per 
square meter of sail or approxmbtdy 1.4 x 10. 
d/m/sq ft. It ahouid be pointed out that this Q 
not an o&d value, but a 4 Ahma fieurs for 
an outofdoor mtution, where one could not 
coanider the uwul laboratory atandda a p p b  
ble. 
bndurionr 

indicati thrt the emision 
of approximately 13 gram8 of, plutonium over a 
period of 9 yesm doea not result in contamination 

since the nari- d ConCentratioM am lower 
than the level of concern by appmximatdy 8 
factor of 10'. The validity of the m i l  sample 
analyses w u  dnnd by the reauk of sand 

the efluent on the sand traylcorrelata reason- 
ably well with the %year period depoaition. It 
is also evident that an emhion rate of approxi- 
mately IOL d/m of plutonium per minute, under 
conditiona prevading at Loa Alamoa, could not 
create. a\-erap air concentrations in exceaa of 
permisibla values. I 

Adclrcmlmdgknt I 

%ion of the Industrial Hygiene Group, LASL, 
in pa~culer William D. Moa and Evan E. 
Campbell in completing the neceaary chemical 
analysis is gratefuily acknowledged. 
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UNITED STATES 
ATOMIC ENERGY CO?4:4 ISSION 
I S  AIAMOS. KLW MFXICO 87544 

O R  1 '9 1373 

Richard F. Taschek, Associate Director for Rcsesr 
Los Alzmos Scientific Laboz atory 

NUCLIDE INVENTORY DATA 
. 

Attached is a copy of a self-explznatory TWX on the 
subject from M. C. Donnelly, LUnager, ALO, date; 
197 3. 

Please compile the inventories raqcestcd and subrni 
m'ation and data to OSD, ALO, thru this Area'OfZce 
'of business November 14, 1973. 

above 
October 17, 

Thaak you for your coopezation sard please call if wd can be 
of further assistance. 

I 

LAF:W C E. E. WingfieldJ ehiek 
Operations Branch 1 i 

I 

. Enclosure: 
TWX dtd 10-17-73 . 
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. TO-DATE I NVENTGa I ES OF THE QUkNT IT I ES OF SA3 I OACT IO1 I TY THAT 
i 

HAVE 6EEX FIELZASE3, CISP3SED OF, CS 8fHE?.?lSE C)E?SSITED I IN THE 
! 

3 . 

+. 
. .  

I 

I . .. 

i .. .! . .&* . .  ' I  : ... 



I /dVEidTb? I ES SH'9UL-D TA3ULATE 'TOTAL -ClJ;? I E- <U/,KT IT IES OF S?EC I F I C  

, RAD1 ONXL I 3 E S  ( E,PHAS I S ON PLUTO:JI UU, TR/r?:SURA t J 1  C, L 0Nc'G.L I VE2, 
i .  A 
I 

I 

. I  
A V O  @ 1'CLOZf CRLLY SI G:: I F !CANT GUCL 13ESl ' A k J 3  TOTAL R A b  I OACT I V I T Y  

. 

FC3 EACH S I T E  AS FOLLOYS: 
! 

I 

I 

SOIL---;> u-g 

OfH.B, E.G., SPILLS, OtTCHES, ETC, CS?ECiFY) '  4 

I 

1 
I . , I  

! 
SEEWE PC;\:~S, TEX~IES,. ETC. (SPEC I FYI G, ( H-  7 j I 

BlJaIAL G3OUKOS cc: . .  

. '  
. I .  . .  

' I .  
i 

' COVERED TXGVCHES, CRISS,  ETC. H - 7  

I 

I 

. .  -- I 

* QUALIFICATIONS FIEGX~~DIRG THE B A S I S  .FOR GR A C C U ~ A C ~ ~  OF THE D A T A  

WOlJL3 ALSO 3E P R O V L E D .  RkO I OACT I VE Yi'ASTES SH IPP& OFFS I T E  T9 

.... . 
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6 

-5 

29 

42 

43 

45 

56 

67 

. 69 

71 

81 

83 

96 

104 

1.5 

9 

! L- {. S ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFOCINIA 

L a ,  A U M O S .  NEW MEXICO 87- 
c 

I 

! 
OFFICE MEMORANDUM 

9.. M. Valentine, H-1 DATE: I October 31, 1973 

I 
I 

I 
C a r l  Buckland, Leader, Ganeral Monitoring Section, H - 1  

PARTIAL RESPONSE To AEC REQUEST POR "NUCLIDE INVENTORY DATA" (M THE 
ATMOSPHERE 1 
H- 1 I 

I 
 his first response includes potential sources and atm+pheric release 
periods exis t ing p r io r  to some of the f i r s t  stack sampling i n  1967. 
No quant i ta t ive  data  is available f o r  t he  potent ia l  sources and release 
periods l i s t e d  below: 

Common 
Designation 

D 

H 

HT 

ML 

M 

0 

Sigma 

Tu 

U 

W 

. Y  ' 

Z 

M - 1  

Sheet Metal Shop 

- ._.. . J-2. 

Mast 

Potent ia l  
Release 
Period 

1943- 1953 

1943-1950 

1944-1959 

1944- 19 S6 

1945-1955 

1946-1953 

1944-1963 

1945-1962 

1944-1957 

1950-1955 

1944-1950 

1944- 195 5 

1962-1964 

1960- 1963 

i949-i957 

3 5.. 
1944-1966 

.. . 

. I .  
TA-1 ! 
0 

Potential Nuclides Released 

239Pu, MFP 

23fU 

222Rn + d t r s  

'H 

31i 

3% 

3H 

2 3sU' 

23SU 

MFP 

TA-2 - 

! 

i 
i 
i 

1 
I 

I 

I 

I 

I 
! 

! 
j 

j 
I 
I 

I 
I 
! 

I 

I 

\ 

Potential Magnitude 

s igni f icant  ' 

Minimal 

Moderate 

One time release 

Moderate 

Minimal 

Moderate 

Moderate 

Moderate 

Minimal 

Minimal 

Minimal 

Minimal . 

Minimal 

Moderate ' 

i .I V e r y  s ign i f icant  
I 



..I 
. .  

I 
c 10/31/73 ' 

I 

i 
-2- 

0 

-. ' Potential . 

Copmron R e l e a s e  
Bldq. # Designation Period Potential  Nuclides Released 

16 VanDeGraaff 1956-1966 'H 

i 
P,otential I Magnitude 

I 
Minimal 

I 

! 
i 

I 
I 

I 
Minimal 

B k l o w  MPC 

Minimal 

Sggnificant (one time 
r 'e 1 eas e )  

Minimal 

Minimal  

Minimal 

Minimal 

I 
! 

1 -  t 

I 
\ 

I 

I 
I 

Minimal 
I 

29 (mR (Fbn Stafford o r  John Enders t o  cover) 

'H 

2 3 5 ~  ' 

34 cryogenics 

35 Press Bldg. 

1955-1958 

1963-1966 

1966 

. =1955 

39. Tech. Shop 

40 Physics Bldg 

'H 40 Physics B l d g .  1955-1960 

66 Sigma . .  1963-1966 

102 Tech Shops Addi. 1959-1966 

141 -11 M i l l  1963-1966 

TA-9 - 
'H 21 LAB Bldq. 1960-1966 

TA-10 - 
I4O~a, trace " ~ r  contaminate None Firing P t .  3 61 4 1944-1962 

None Firing P t .  1.C 2 1944-1962 
i 

"rse 

i 
I 
I 

~ l n i m a l  for D-38 i n  
terms of C i .  V e r y  
s ignif icant  quant i t ies  
of tritium 

I 

' '~a , . t race '~r contaminate 

TA-15 - 
0-38, 'H 

D-38,. 'H 

1950-1973 

1960-1973 

44 Firing P t .  

184 Firing P t .  

I 
~t least two super- 
c r i t i c a l  bursts and 
release 

32 Kiva #2 19551-19641 

TA- 20 - 
. . .  

2JOPO Minimal t o  moderate 17 Cutoff shack 1946 

TA-21 - 
B i l l  R o m e r o  to cover. 

i 

. . .. 



. .  I 

, i- . .  c 
-3- 10/31/73 

Potential  
Release 
Period Potent ia i  Nuclides Released 

Compnon 
.dg. # Deskgnation Potent ia l  Magnitude 

1 
! -  

TA- 3 2 - 
1948-19543 "Pu 1 M e d .  Research 

Lab. 
: M i n i m a l  

. .  
TA-33 
-. 

1960 2 3 9Pu 2 1  Cutoff B l d g .  

86 Lab. Bldg. 

. 113 Hot Machine Shop 

One release minimal ' 

I 

I Large 19583-1966 'H 
I 

. I  

i ! V e r y  minimal 
I 

1960-1965 . 235U 

TA- 3 5 - 
1953-19567 ' 40La, OSr contaminate 

19573-1966 'PU 

I 
I 
I 

I Modgrate 7 A i r  F i l t e r  B l d g .  

7 Air F i l t e r  B l d g .  ' 

2 Lab. Office. Bldg. 

: Minimal, below MPC 

I .,Moderate 
I 

I 

! 

i I M i n i m a l  
1 .  

I Minimal 

! 

I 

1958-1966 '?I 

TA-39 - 
1950-1962 ' *U None Firing Pt .  

TA-41 - 
1953-1966 'PU, 241- 

TA-42 - 
1963-1967 'PU, 'Am 

4 Lab. B l d g .  
I 

1 Incinerator B l d g .  
I 

i Minimal 
! 

! 
i Minimal 

I 
i 

I 

TA-43 - 
1955-1966 23gPU, 'I4 1 Health Research Lab. 

I 

. .TA-45 
1. 

1950-1965 ' "Pu , 'Sr 
1 

! Minimal 
I 

2 Lab. Bldg. 

1 ' Lab. B l d g .  

TA-46 - 
1960-1967 " 'U 

1960-1967 ' "U 
1960-1967 "U 

TA-48 - 
1958-1966 MFP, 2 3 9 P ~  

I 
:Minimal, below MPC 

: Moderate 

Minimal 

1 
16 Test Bldg. #1 

31 T e s t  Bldg. #2 

_ .  . 

Lab. Bldg. ! Minimal, below MPC 
i 
I 

I 



C-n 
Bldq. # Designation 

1 Liquid Disposal 
Plant 

1 Uhtrex Sldg. 

. .  

Potential 
Release 
Period 

1965-1967 

1965-1966 

- 4- 10/31/7 3 

Potential Nuclides Released Potential Magnitude 

TA- 50 - 
239Pu, 241Am, 238PU, M F T  

TA-52 - 
MFP 

CB:ed 

Xc: F i l e  

._ - - .. .. . . . .. .. . . . 

TA-54 - 
John Enders w i l l  cover. 

! 
Minimal, below MPC 

I 

I 
Minimal, below MPC 

\ 
1 

i 
, .  

! 

C a r  Buckland 

I 

I 

I 

I . .  

I 
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Dean D. Meyer, 

STACK RELEASES 

H-1 

1' I "  'i' LOS ALAMOS SCIENTIFIC LABORATO 
iUNIVLRSlTY OF CALIFORNIA 

LOS AUMOS). NCW mpxtco 0 7 ~ 4 4  

MEMORANDUM , 

! 
CMB-11 DATE: JanUaCy 26, 1973 . 

I 

! 
Group Leader, H-1 

Leader, General Monitoring Section, H - 1 1  I . 

FROM TA-35-2, A-WING i 

I 
I 

CMB-11 work areas a t  TA-35 exhaust into five stacks, all of which are 
s-ld mound the C l o c k  O r  168 hours per Week. 
papers are changed four times a month. 
exhaust into the stacks indicated. 

NO2llla+y8 the f i l t a  
The work areas , l is ted below 

I 
I 
I 

A-139 and 143 (roans) I 

Stack Number Room Exhausted or Glove Box 

! 
FE-2 

FE-3 A-166 (room) 

FE-6 A-161 (room) 

A-162 (room) FE-7 

FE-8 A-161 glove box (to be hooked up) 

A-166 glove box. 

! i 
I 

A-162 glove ' box j. , .  

i 

These same stacks ah0  service Other areas a t  Ten-Site. I Around the 
12th of each month, I w i l l  forward the average V C i / c c ,  *e highest 
pCi/cc and t o t a l  discharged for the previous month.; (January 1973 
r e s u l t s  w i l l  be caapleted around February 12,  1973) The infomation 
provided above w i l l  not be repeated each month concerning areas 
exhausted. 

For academic purposes, a Summary of the 1972 stack discharge for  TA-35 
is attached. 
summary.. 

1. The stack flows w e r e  measured again recently and areIthought t o  be 
more accurate than values used previously. 
these new flows w i l l  be used i n  calculating the t o t a l  V C i  dischazged. 

2. The weight of plutonium was calculated on the basis of 6% Pu-240 and 
94% Pu-239. If thare w a s  any Pu-238 involved; the weights indicated 
are  i n  error. 

I 

I 

There are a few comments worth mentioningjconcerning t h i s  

I 

Starting w i h  January 1973, 

I 

I 

. .. ._ 3. The 0524 number indicated for uncontrolled area means the allowable 
concentration i n  an uncontrolled area (public access) when averaged 
over a year. 
conservative. 

Xc: Tony H. G a r c i a ,  H - 1  

Applying t h i s  value to the 

! 

i File  



I f  
f .. 

. . ... 

FOR YEAR OF , 
197 3 

TOTAL vci DISCHARGED 
I 

AVERAGE pCi/cc 
I 

TA-2-9 ' 4 1 ~ r  4.3~10'~ '"~e 3.6xi0-~ 4 1 A r  4.8~10~ ' "Xe 4. ox1o7 

' 'Xe 4.3~10'~ 8 . 6 ~ 1 0 ~ ~ ~  '"Xe 4.8X1O6 929 

2 3x10" 

9.9~10-'~ ' 

9.8~10-l~ 

8.5~10" 

TA-3-35 FE-182 

. TA-3-66 ~ ~ - 7 , a  

FE-9 . . 

FE-13 p 10 

FE-13 

FE- 24 

' FE-26,27 

TA-3-102 (NO FE# Shop 15 
Feeder Stack) 

TA-3-141 FE-6 

FE-9 

FE- 10 

; 4.43 

: 4.52 
\ 

I 4.57 
! 

.54 

i 1-86 
! 

I - 
1 1.59 

: .27 
I 

I 

4.6~10"~ 

3. &lo-' 

2.1~10'~ 

6. SxlO-' ! 1.23 

. 4.0~1.0-l~' - j .63 

6. SXlO" 

1.2~10'~ 

i .14 
.I . 
! .41 
I 

4.4~10- ' TA-35-7 FE-2 . 

FE- 3 

FE- 4 

FE-6 

FE-7 

FE-8 

TA-41-4 FE-17 

TA-43-1 FE-15,16 17 ,FE? 

FE-24 

j .04 . 
I .  

4.1x10" ! .04 
I 

e -- 
: .lo 

- 

2.4~10-' 

. 5.3~10'~~ j .02 
i 
; .01 

1.9~10-'~ ; .54  

1. 2~10-' . .  .02 

1. ixio-' 3.0x10- 

FE-9 

5.3~10-' , .07 . TA-460.1 FE-11 - 

I 
! 



r 5 

d .  '. MONTHLY REPORT ' 

' ON STACK DIsCE~ARGE 
FOR MONTH OF' .  January . 

FOR YEAR OF 1973 
. .  I .' 

LOCATION 

TA-46-31 FE-36 

FE-37 

TA-46-16 Tc-1 

Tc-4 

AVERAGE ' D C i / c c  

6.2~10"~ 

1.2~10-l~ 

6.4~10"~ 

TOTAL VCi DISCHARGED 
! 
. .09 . 
I 

' .02 

' .41 

5.7~10" : .49 
I 

EETA 

3.0~10"~ 

- ALPHA, j 

07 

BETA 

-2.06 

- 
TA-48-1 . FE-11 , 12 , 13 1.1~10-l 5 -  

FE-15,16 5.2~10-' ' 
. FE-37 NA, 38, 

39 NAt40 1.6t10-l~ 

FE-45 , 46 1.7~10-' ' 

.29. 2.44 4.4~10"~ 
! 

. 01 3.1~10"~ .20 

2.7~10" 1.41 .09 

Zero .02 2.1~10" 

1.5X10" 

FE-51 Z e r o  

.45 TA-50-1 FE-1 1.2~10-'~ .- 36 

' 1.3~10-l~ FE-2 4.7~10" .19 .51 
- 

. 01 7.8~10" ' FE-3 2.8~10-l 

! 
i 

. I  
! 

I 

Carl Buckland 
. . . . . . . . . 

O r i g . :  Dean D. Meyer, H-lJ 

Bill Maraman, CMB-11 

. .  
Xc: File 



MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  only)  

IDCATION AVERAGE pCi/cc 

TA-33 FE - '  6 1.27x10-' 

TA-35 ' FE 11. 1 . 3 3 ~ 1 0 ' ~  

. .  

- 
TA- 4 1  FE 17 ' 2 . 4 4 ~ 1 0 - ~  

. .  

NIGHEST I.ICi/cc 

FOR MONTH OF January 

FOR YEAR OF 1973 

'TOTAL p c i  DISCHARGED 

. -, (' 
8 .  91x107 > ?  

c: ' 7 .  4sxio6 ..I. ;r 

&-(!@a C a r l  Buckland 

Disi$ibution: Or ig ina l  to  Dean D. MeyerJ ' 

James L. Anderson, CMB-3 thru John D. Fa r r ,  (mB-3 
Charles L. Peterson, WX-5 t h r u  El izabeth Plassman, WX-5 
Vanner Holmes, H-1 
F i l e  th ru  C. D. Blackwell, H-1 

. Xc: Don Coffin,  WX-5 -- _. . . . . ... . .. .... . . .- - -- -. . .. - .. -. ------ - ...... . .- . - - - - - - - -. .. - - -- .. -..-- - _ _  - - . . . .. . ..... __ . _ _  - - - 



(. I. I 

TEN SITE . !  
! 
I 

TO. lo-S CANYON (MORTANDAD); ON-SITE DISCHARGES 
' I  

i 
I 

. Available I 
Jan 1, 72 I 

i ~ ;  - 89sr 
%O 0 . 111). 

J :  

I 
I 

I 
! 

%O ,0.0251 

-0 0.0131 

(1) Discharged 

8 9 ~ r ,  ci 'OS,, ci Y e a r  , 

0 . 935 (2 )  .0.165(2) 19 56 

1957 

1958 

1959' 

1960 

1961 

1962 

1963 

0 -213 0.037 

0.. 10 2 . . 0.018 
! 

-0 0 -003  i 
I 0 i o 0 4  'LO 

%O 0.001 
I 

I 
I 

I 

0 -026 0.004 

0.034 0.006 

0.009 0.001 

0 . 009 ' 0.001 %O . 0.001i 
I .  

I 
. 9  

-0 0 . 0  ' - 0 - 0  ' 0 . 0  - 

0 0.158. 
! 

15% 90sr. (1) Assume total strontium w a s  

(2 )  A f u l l  t ank  of w a s t e  drained to t h e  canyonidue to 
a broken l i n e  (Feb. 1956). T o t a l  S r  l o s t  is esti- 
mated a t  1 Ci. 

! 
I 

! 
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1971 - 
I 

Hs 
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suaJEtT DISPOSAL OF RADIOACTIYE CONTAMINATED OILS AT THE LASL 

. SYMBOL H7-SW-530 I 

P r o p e r  t reatment  a n d  p a c k a g i n g  o f  r a d i o a c t i v e l y  4 
c o n t a m i n a t e d  waste o i l s  i s  necessary i n  o r d e r  Fo a s s u r e  
t h e i r  safe t r a n s p o r t  and h a n d l i n g  i n  d i s p o s a l  o p e r a t i o n s .  
A l l  LASL o p e r a t i n g  g r o u p s  which g e n e r a t e  these: o i l s  s h o u l d  
be f a m i l i a r  w i t h  and assure  c o m p l i a n c e  w i t h  t h e  fo l lowing 
p r o c e d u r e s .  Xn ' a d d i t i o n ,  a l l  such o p e r a t i n g  g r o u p s  s h o u l d  
i n c l u d e  p r o c e d u r e s  f o r  a c c o m p l i s h i n g  t h e  p r o p e r  disposal  
o f  contamhated o i l s  i n  t h e i r  waste management , S O P ,  

Packaging f o r  disposal  or f o r  retrievable storage of .  
r a d i o a c t i v e  c o n t a m i n a t e d -  o i l s  v a r i e s  depend ing  upon t h e -  . 
type and  amoun t  o f  con taminan t  p r e s e n t .  Oils c o n t a m i n a t e d  

I w i t h  t r a n s u r a n i c  (TRU) r a d i o n u c l i d e s  r e q u i r e  pa , ckag ing  f o r  
20-year r e t r i e v a b l e  s t o r a g e  when the TRU-content e x c e e d s  
'10 nCi  p e r  gram of the t o t a l  p a c k a g e  o r  the 23*'Pu c o n t e n t  
exceeds 100 nCi/g.  A l l  o t h e r  c o n t a m i n a t e d  o i l s  may be 
packaged for d i s p o s a l  by b u r i a l ;  

I 

- .  
The f a l l o w i n g  are  t h e  p a c k a g i n g  r e q u i r e m e n t s  for these 

two- c a t e g o r i e s  o f  c o n t a m i n a t e d  o i l s :  . I .  . .  . . .. . -  
. . -  . .  . 1 .  

5 .  . -  . . . . TRU-retrievable' o i l s  
! 

A l l  TRU-waste o i f s  r e q u i r e  a b s o r p t i o u  : 5 n  ah 1 
a p p r o v e d  manner .  o n t o  a n  a p p r o v e d  sorbent m a t e r i a l  such t h a t  
t h e  r e s u ' l t i n g  mass is a non-ffowi.ng semi-solid. Recommended 
p r o p o r t i o n s  and s o r b e n t  and  means t o  a c c o m p l i s h  t h e  packaging 
a r e  a s  d e s c r i b e d  i n  Appendix A. The.absorbed TRU-oil  requires 
p a c k a g i n g  i n t o  a 2 .3  mm ( 9 0  m i l )  h i g h - d e n s i t y  polyethylene 
1 i n e r . c o n t a i n e d  in a new 270-E ( 5 7 - 2  g a l )  w h i t e  DOT'l7C drum 
(LASL S t o c k  #LG-1115 ). The p o l y  ljner and l i n e r  s e a t a n t  . . 
a r e  a v a i l a b l e  t h r o u g h  H-7 Waste Management. A l l  o t h e r  .- 
procedures assoc ia ted  w i t h  - d i s p o s a l  o f  t h e  c o n t a i n e r ( s )  .are 
as d e s c r i b e d  i n  the Memorandum "Information on S o l i d  Radio -  
a c t i v e  Waste Management a t  LASL" (H8-WM-57) d a t e d  May 13, 1974- 

XVILI. 17 j 



.' 

D i s t r i b u t i o n  ' Z  DATE: October 30, 1975 

A l l  o t h e r  contaminated w a s t e  o i l s  . c 
. A l l  waste 031s contaminated  w i t h  Urknium (except  J 

233U) fission p r o d u c t ,  a c t i v a t i o n  p r o d u c t ,  t r i  tfurn, a n d  

absorpt ion in a n  approved manner o n t o  an approved s o r b e n t  
i n - o r d e r  t o  assure t h e i r  s a f e  t r a n s p o r t  and  h a n d l i n g ; '  
Approved sorbents, maximum l o a d i n g s  and mixing method are 
listed in Appendix A: Under no c i r c u m s t a n c e s  may t h e  
amount o f  oil s o r b e d  exceed the capacf ty  o f  t h e  sorbent, 

- 7he:container used f o r  d i s p o s a l  must b e  metal with'  
l i d  f i r m l y  sealed, Oil packaged i n  20-& ( a b o u t  5 g a l )  or 
s m a l l e r  s i z e - c o n t a i n e r s  w i l l  be  pIcked UP by H-.7 Waste . 
Management persoanel,  
270-r (55 g a l )  o r  the 115-L ( 3 0  g a l )  drums. t h e  w a s t e  gen- 
eratar wStl be r e q u i r e d  t o  p r o v i d e  assistance i n  the d i spo-  
s a l  o p e r a t i o n s  . or t o  i s s u e  a Work .Order t o  t h e  Zia Company . 
t o  have the j o b  done7 Where these l a r g e r  d d m s  a r e  used 
f o r  packaging,  t h e  drum s h o u l d  have a m i n i m u m  0.13 rnm (5  mil) 
polyethylene .liner which i s  sealed before  s'eal ing t h e  drum, 

TRU-radi o n u c l  ides  be l  ow. 10 nCijg  (4 00 nCI 3aPujg) tequi re - .  

. .  

For larger conta iners  such as the 

t r i t i u m  w a s t e  o i l s  s h o u l d  not be packaged in metal con- c' 
t a i n e r s  larger t h a n  t h e  115-r s i z e  drum. 
Solid ldaste Disposal Sect ion  o f  Group H-7 
regarding the s p e c i a l  packagfng and  handli 

... : : . .  . tr i t furn waste materials, . . I  - 

. .  
. .  

. . .  . . .  . . ,- '. . . .  . . .  .. 
. .  . . * -  

. . . . . . . . . . . .  
. . i  . . . . .  . .  * .  . .  . . . . .  . .  

-- ' .  . c  

. .  . .  
- ; ' .  Tn a l l  d i s p o s a l s ;  the corhainer must be i d e n t j f i e d  

w i t h  a l a b e l  r e a d i n g  "CAUTION-RADIOACTIVE MATERIAL," I n  
addi t far ! ,  i n f o r m a t i o n  a s  t o  the i d e n t i t y  o f  r a d i o a c t i v e  . 
contaminants, waste g e n e r a t o r ,  site, b u i l d i n g , ,  and d a t e  1. 
s h a l l  b e  'on t h e  c o n t a i n e r ,  A properly completed L A S t  
R a d i o a c t i v e  S o l i d  ,Waste Disposa l  Form ( o b t a i n a b l e  from t h e  . 

Solid Waste D i s p o s a l  S e c t i o n  o f  Group H-7) must  accompany 
each disposal (REF H8-WM-257). 

TKK:GLV:bh 
D i s t r i b u t i o n :  StreamY Sned Group t e ' a d e r  . a n d  D i y i s j o n  

Leaders 
XVIII. 1 8  



'APPENDIX A 

Approved Sorbents,  Maximum Oil L o a d i n g s ,  
and Packag inq  Methods 

1. Preferred. Sorbent/Oil Proportions: 

The preferred sorbent js ground (60  mesh or finer) 
exfoliated vermicullte, LASL Stock No, Cf 6617/RKTm O i l -  
s h o u l d  b e  mixed w i t h  t h i s  vermiculite i n  the following ' 

proportions: ... - 
By volume: - 0 . 6  parts  o f 1  t o  - 1.0 p a r t s  vermiculite 

m e  o i l  w i l l  occupy vo id  s p a c e  only; is; 
t o t a l  volume = v o l .  o f  v e r m i c u l i t e )  

BY kefght :  3 .3  parts  o i l  t o  - 1.0 p a r t  v e r m i c u l i t e ,  

2: Approved Sorbent/Oil Proportions: 

Ground c o a r s e  v e r m i c u l i t e  ( I n d u s t r i a 1  Type No. I ) .  
LASL Stock No. 6617/RKU, Oil s h o u l d  b e  mlxed wrSth t h i s  
vermiculfte a s  fo l lows:  

0.5 p a r t s  o i l  t o  - 1 . 0  p a r t s  vekmicu l i t e  
' m t a l  volume = volume o f  v e r m i c u l i t e  only, 1 -  

BY volume: 

. By weight: 2 - 6  parts  o i l  t o  1.0 p a r t s  vermiculjte, c - - 
I 

(The above proportions .of  roi l /vermicuI . i  t e  were determined 
. w i t h  o i l s  o f  the  . range  SAE-IO t o  40. Contact H-2:if much 

heav ier  o i l s  w 5 1 1  b e  wasted,) 

3 ,  Recommended Procedure . 

(a)  

(b) 

Line  the c o n t a i n e r  w i t h  a p o i y e t h y l e n e  a s  described 

A l t e r n a t e l y  add ver rnku l i te ,  t h e n  o i l ,  using no more 
t h a n  one-fourth o f  the t o t a l  volume o f  each i n  each 
layer; a t t e m p t  t o  rnaintafn the r a t i o  o f  o i l  t o  vermixu- . 
lite as.given above, 

( c )  .Lap the poly l iner  a t  the t o p  of t h e  contai'ner and sea l  

above, . .  ' .  . 

. i t w i t h  t a p e .  
( d )  P l a c e  t h e  c o v e r  on t h e  c o n t a i n e r ,  . .  

( e )  

( f )  C a l l  H-7 a t  6095 o r  5862 f o r  p i c k  u p  o f  t h e  w a s t e ,  Be 

Permit t h e  m i x t u r e  t o  s t a n d  f o r  24 hours : t ; o  allow t h e  
o i l  t o  permeate t h e  vermSculjte --voids, 

s u r e  t o  h a v e  t h e  Disposal  Form prepared a n d , d v a i I a b ? e  
for H-7, personnel  a t  t h e  time o f  p i c k - u p  ( o r  delivery).  

XvIIr. 19 
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. I  

G 
' A P P E N D I X ) $ '  

TRITIUM PACKAGING 

' T r i t i u m - c o n t a m i n a t e d  m a t e r i a l s  a r e  g e n e r a l l y  packaged  
i n  a s p a h l t - c o a t e d  o r  i n  a s p h a l t  ' e n c a p s u l a t e d  c o n t a i n e r s .  

I 

E n c a p s u l a t i o n  is n e c e s s a r y  o n l y  a t  h i g h e r  a c t i v i t y  l e v e l s  a s  

s p e c i f i e d  below.  The f o l l o w i n g  g e n e r a l  r u l e s  a p p l y '  t o  t r i -  
t ium w a s t e  b u t  i t  is a g a i n  e m p h a s i z e d  t h a t  c o n s u l t a t i o n  w i t h  
8-7' i s  e n c o u r a g e d  i n  q u e s t i o n a b l e  s i t u a t i o n s  s i n c e  d e v i a -  

t i o a s  from s t a n d a r d  p r o c e d u r e s  must  be a p p r o v e d .  

1. 

2, 

3. 

T r i t i u m - c o n t a m i n a t e d  waste a t  t h e  m i l i c u r i e  a c t i v i t y  

l e v e l  c a n  b e  p a c k a g e d  i n  c a r d b o a r d  b o x e s  and ,is d i s -  
posed  of i n  an o p e n  p i t  and  c o v e r e d  w i t h  f i l l  

ma te r i a l .  Room t ras  
t h i s  category911 A c t  v i t y  shoul 'd  n o t  e x c e e d  1 .n& p e r  

57+.@[2 f t3). 

Waste c o n t a m i n a t e d  t o  a c t i v i t y  l e v e l s  up  t o  100 C i / m m 3  

rom a t r  t up work a rea  i~p~~-,a~& A8pms. 
. d -+,e,,ll LO s s g r r q a  Ad M4 te-pd#d*.b/& 

(10 Ci p e r  30 g a l  drum) must  be packaged  i n  a n  a s p h a l t -  
- l i n e d  drum, t h e  l i d  o f  wh ich  is a l s o  s e a l e d  w i t h  as- 

p h a l t .  Approved c o n t a i n e r s  i n c l u d e  2 1 0 # 1 p ( 5 5  g a l ) ,  
ll5fJw(30 g a l ) ,  and5$f4&'(15 g a l )  w h i c h  h a v e  l o c k i n g  

r i n g s  and  c a n  b e  s e a l e d .  
Waste w i t h  a c t i v i t y  g r e a t e r  t h a n  100 ci/m3 s h o u l d  be  

c o m p l e t e l y  e n c a p s u l a t e d  in s e v e r a l  c e n t i m e t e r s  of as- 
p h a l t .  T y p i c a l l y  t h i s  would e n t a i l  a c o n t a i n e r  w i t h i n  

a c o n t a i n e r  with a s p h a l t  f i l l i n g  t h e  v o i d  s p a c e  be tween  

I 

I 

t he  two, In some cases it may be p e r m i s s a b l e  t o  o m i t  

' e n c a p s u l a t i o n  i f  b o t h  c o n t a i n e r s  a r e  c o n s i d e r e d  
a d e q u a t e  by 8-7 Waste Management. ' 8-7  s h o u l d  

s u l t e d  i f  an e x c e p t i o n  i s  d e s i r e d .  
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ReviewedILa b C 

R. Schreiber, Deputy Director . .  

THRU: G. L. Voela, M.D., H - D i v .  Ldr. 
I 

I Eric B .  Fuwler, Ut. Group Ldr.; R-7 
I 

RADZOACTIVE L I Q U I D  WASTZS, ENVIRONMEXTAL DATA 
I 

EBF-H7-463 ! 

In reply t o  the H .  Jack Blackwell mmo of No~rnbar 
with respect t o  the TWX from J .  F. Burke on the subject 

I the following information is submitted. i 
! i 

I (Note: I t e m  numbers correspond to numbers i n  the 

I 

b 

P 

? 
I 

, !  
,? i 
'I . 

. .  

. 3 
. . .  . .  

' .T.' 
... . ._. 
2;. 

I-. .. . 
. .  

23, 1 9 7 3  . ._ 

I 

TWX) 

. ' (1) Radioacttve liquid w a s t e s  w i t h .  a c t i v i t i e s  i n .  excesa of 
5 x 10-5 uCi' /ml hake been discharged to the s o i l  at the Loa- Alamos 
9 c i e n t i  fic, Laboratory . 
provided i n  the.attached table  (TABLE I). 

m o v e .  through volcanic t u f f  which surrounds the absorption' beds . . 

This has been largely confirmed by field studies:. Ground water . 

aquifers from which drinking water is pumped are over ;1,000 ft . 

The only containment provided the other nuclides'is also by  

. .  

! 

(2 )  & ( 3 )  Estimated data regarding these discharges 'is . , 

( 4 )  Laboratdry tests have ahown that .plutonium d i l l  not 
I .  

I 

below the average nmsa elevation. .. . 

. natural phenomenon (e.g. i o n  exchange) 3 .  

.~ 

. 
1 

a 
4 Tha'89Sr has decayad away as has the 140Ba,140La.i Envkwn- 

mental studies have found no strontium in Mortandad Canyon w e l l  
within..the. LASL Site Boundary. Ten. S i t e  Canyon discharges t o  
Mortandad Canyon at a point about 1..5 miles above .the. site , 

boundary. 

,EBF:LAE:gm '. ' . .  

. .  

I 

1. 

. :  Attachment: Table ' I  

, xc: L. J0hnson;H-a . .  
. .  
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ReviewedILa b Counsel 
I 

TABLE I 

WASTES WITH ACPIKCPY LEVELS, BETWEEN. 
5 x 10'5yCi/ml and 100 v C i / m l  DISCXARGED 

, 
TO THE' SOIL 

. I  

Estimatsd 
Amount 
ci / y  

Radio- 
nucl ide . Dates. Site 

19 4 5- 19 3 1 * T A- 2 1. 
. .  

.Type of Fac i l i ty  

Area T Absorption 
. Beds . 

239Pu 1.40 
. . .  

3ri 1945-1951* TA-21 Area T Absorption 
.Beds 2 

19 4 5- 19 6 1 TA- 2 1'. Area V &sorption 

.Area IJ Absorption 

Beds 

Beds 

0.17 

. 'L1953' TA-21 
. .  

1951-1972 . TA-21 

2 .5  

2 .  3H Treatment Plant 

DP Canyon ' 

.Discharge to ' . 

0 . 9 4 '  1956 TA- 35. 

1956'. . TA- 35 

Treatment P , l a n t  
to Ten S i t e '  
Canyon , 

90sr T r e a t k n t  . P l a n t ,  
to Ten S i t e '  
Canyon 

0..17 

'194 4-1962" TA-45 Treatment Plant  
to A c i d  Canyon. 31i . . 

3 5  . :' 
. .  3. 

1963-pdlos. I Wi-50 Treatment ? lan t  
to Nortandad 
Canyon 

3 



. January 14, 1974  , i  

RXDXOACTIVITY IN EFFLUEHTS RELEASED TO TFE ETVZRON?.E?E!, 1973 ' 

H7-LAE-21 . 

I 

. .  

Wastes released t o  the environment in CY73, in volume 
and radioactivity content,  were as follows : 

6 Volume Dischargsd,  10 liters: 
TA-50 TA-2 1-2 5 7 \. 

538 717 5.700 
- 

I 

. .  

Radioactivity, mCi 
. .  . 

1 4 . 5 6 5 ,  
970.19 , . 

0.394 

O m 5 8 1 .  , 

3A3-4- 
L3CL .* 

4,546 . . 

7.898 
17470 . 

1.. 39.8 ' . 

' Om873 
29.02 

0.226 ' 

0.133 . 

. .  
. .. 
'.I 

4 

I 

. .  ~h tmlk 

xc: J m  Herceg 

Fibs 

Le E m l i t y  
, P a  McGinnis 
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.EA : 

C C  I M P U L S E 33 

TA3-102 TYPE: STAKCA3 SAMPLING PERIOD Ol-FEB-85@16<>08~FEB-8S@l6 . 

ALYSISJ TIME: 10.4 HINS. DATE: 19-FEB-85@12:10 DECAY HOURS= 260. 
HPLINGJ TIHE:168tO HOURS CFH: 2 t O  

PTH OF BURIAL CORRECTION FACTOR12t33. (HULTIPLICATIUE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
t IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC . UOLtML) U-CI/ML +-ERROR U-CI +ERROR XHPC 

- ~ . . .  . . .  . .  - 

3 

1 

1 FE-20 U-238 106. 9 Ot277 01120 01333 1t34E+12 5.44E-14 1t29E-14 0.073 01017 1 t 8 1 E t 0 0  

. O G G E D - + ~ L I :  

. .  

. . .  , . .  

...'5 i 4  

. I l l  

. .. . .  .. . .  . 

! h  

;: : I / 
'....:I , 

. .  
% .  . .. .. , 

' ... ,., .*a 

;a 

.. . .  . 
. .  .. . _ .  
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I C  I M P U L S E  J J  

E A :  TA3-102 TYPE: STAKCA) SAHPLING PERIOD 08-FEB-85@16015-FEB-85@16 

IALYSIS3 TIHE: 10.0 HINS DATE: 22-FEB-85@13:33 DECAY HOURS= 166. 
lHPLING3 TIHEt168.0 HOURS CFHt 2.0 

F T H  OF BURIAL CORRECTION FAcT0R~2.33 '(HULTIPLICATIUE) 

FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
I o  IDENT*.ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(HL) U-CI/ML +-ERROR ' U-CI +-ERROR XMPC 

1 FE-20 U-238 . 127. 8 00233 0.086 0.365 1 * 3 4 E t 1 2  6.27E-14 1046E-14 0.084 0.020 2*09E+00 
IGGED ->DLl t  

. ._ 
1 

I 

:!4 

.' !I 
: j  !. 
: 

I 



C C  I M P . U  L s E 3 3  

:EA: TA3-102 TYPE: STAK€A> SAMPLING PERIOD lS-FEB-85816<>22-FEB-8S@l6 

'ALYSIS3 TINE: 10.0. MINS DATE: 01-MAR-85@13:54 DECAY HOURS= 166t 
MPLINGI T I H E t 1 6 8 t 0  HOURS CFMt 2t0 

PTH OF BURIAL CORRECTION FACTORs2.33 (MULTIPLICATIVE) 

PAGE 1 FILTER ' PRIMARY GROSS BKGD . EFFLUENT ACTIVITY 
XMPC t IDENTt ISOTOPE COUNTS. LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR 

1 FE-20 U-238 7 5 .  7 0.199 01199 01351  1 t 3 4 E t 1 2  3t82E-14 9+30E-15 01051 0,013 l e 2 7 E t 0 0  
GGED ->DL1: 

. I  . .  

1 

. . :  

. .  
! 2: 



. . 

iREA: TA3-102 TYPE: STAKCA3 SAMPLING. PERIOD 22-FEB-85@16()01-MAR-~5@16 

NALYSISJ TIME: 10.1 'MINS DATE: 08-MAR-85@12:45 DECAY HOURS= 165t 
AMFLING3 TIME:168.0 HOURS CFM: 2.0 

EPTH OF BURIAL CORRECTION FACTOR=2.33 (MULTIPLICATIUE) 

FILTER PRIMARY GROSS BKGII EFFLUENT ACTIVITY PAGE 1 
0. IDENT, ISOTOPE COUNTS LLIf CPMt-EHROR EFF'IC UOL(ML1 U-CI/ML +-ERROR U-CI +-ERROR XMPC . 

. . .':!.i . .  
:.. ,.:. . .  . .  . .  

?,. I: 

. .. :;.j . 
,.'% ':.: 11 

' I! 

. .?>  . : ... 

16 

.J 

' .. 2 

... .. 
:, . .. . 
. .  
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C C  I M P . U  L S E I1 

REA: TA3-102 TYPE: STAKCA3 SAMPLING PERIOD 01-MAR-85@16~)08-MAR-85@16 

NALYSISJ TIME: 1010 MINS DATE: 15-MAR-85@10:41 DECAY HOURS= 163. 
AMPLINGI TIME:168*0 HOURS CFM: 2tO 

EPTH O F  BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
XMPC U-CI  +-ERROR 3. IDENTt ISOTOPE COUNTS LLD CPMf-ERROR EFFIC UOL(ML) U-CI/ML t-ERROR 

36GEIS ->DLl: 
1 FE-20 U-238 0. 8 01222 0,083 01334 

. .  , ..: : 
. . . '  . . .  . 

.. . .. ... 
I 

I 

I 

.A: . , .e , ... .. : i I  

. >.:.. ... I. 
I ' ..: ..I . . .  .. . .  

' _.'. 
. . , . . . . 

l! 

.. 

.. ? 

..i.; . ,. . ..%, :>::I , , . .  . .  . .  
... . 



C C  I M P U L S E 3 3  

:EA: TA3-102 TYPE: STAK€A> SAMPLING PERIOD 08-MAR-85@16.~>15-MAR-85@16 

IALYSISI TIME: 10.0 MINS DATE: 22-MAR-85@15:15 DECAY HOURS= 167. 
iMPLING3 TIME:168.0 HOURS CFM: 2.0 

PTH O F  BURIAL CORRECTION FACTOR=2*33 (MULTIPLICAT.IUE) 

PAGE 1 F I L'TER PRIMARY GROSS HKGIl EFFLUENT ACTIUITY 
IDENTI' ISOTOPE COUNTS LLIS CPMt-ERROR EFFIC VOL(ML1 U-CI/ML +-ERROR U-CI t-ERROR XMF'C 

1 FE-20 U-'238 52 . 8 0.255 0.158 0.351 1434Et12 2 .59E- I4  6+66E-15 0.035 01009 8*62E-01 
GGED ->DLI: 

i '  

:! 

II 

. c  

13 

14 

' I. 
. .  
. I b  
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C C  I M P U  L S E 11 

A: T A 3 - I 0 2  TYPE: STAK€A> SAMPLING PERIOD 15-MAR-85@16<~+22-MAR-85@16 

LYSIS1 TIME: 10.0 MINS DATE: 29-MAR-85@13:24 DECAY HOURS= 165* 
PLINGI TIME:168*0 HOURS' CFM: 2 , O  . 

'TH O F  BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) . 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
IDENTe ISOTOPE COUNTS LLD CPM+-ERROR EFFIC UOL ( M L )  .U-CI/ML I -ERROR 

FE-20 U-238 93 8 0,222 0.156 0,349 1 + 3 4 E t 1 2  4+83E-14 1.15E-14 
G E D  ->DL1 : 

PAGE 1 
U-CI +-ERROR XMPC 

OeO'65  0.016 1+61E+00 
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C C  I M P U L S E 3 3  

5: TA3-66  TYPE: STAKCA) SAHPLING PERIOD 01-FEB-85@08008-FEB-85@08 

,YSISJ TIHEt  10.0 H I M  DATE: 19-FEB-85812t07 DECAY HOURS= 268. 
)LING3 TIME:168tO HOURS CFH: 2.0 

TH OF BURIAL CORRECTION FAcT0R~2.33 (HULTIPLICATIUE) 

'ILTER PRIMARY 
IDENTt ISOTOPE 

FE-8A U-238 
FE-9 U-238 

FE-10 U-235 
FE-13 U-238 
FE-24 U-238 
FE-26 U-23a' 

.. SED - 2 D L I . t  

GROSS BKGD EFFLUENT ACTIVITY 
COUNTS LLD CPHt-ERROR EFFIC VOL(ML) U-CI/ML +-ERROR 

36 t 7 0.188 0.161 0.362 4 t 3 1 E t l 2  1t73E-14 4t73E-15 
175. 8 0,222 0.156 0.353 l t S l E t 1 3  8r98E-14 2t05E-14 

1 4  a 9 0.288 0.126 0.343 3 t 3 6 E t 1 2  J t95E-15  2t28E-35 
829 e 8 0.244 0.158 0.330 4 t 2 5 E t 1 2  4-rME+J 1t00E-13 

98. 10 0.333 0.165 0.335 2 t 4 7 E t l l  5 t l 9 E - 1 4  1*24E-14 
8. 15 Ot655 0.343 0.354 

s t  ac k 
clue. 

0 t 075 
1 t354 
0.020 
1 t951 

0.013 

0.020 5 t77E-01 
0.308 2t99E+00 
0.008 2t97E-02 
0.424 . 

0.003 1t73Et00 

PAGE 1 
U-CI +-'ERROR XHPC 

6.75 
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-, . C C  I M P U L S E 3 3  

A t  TA3-66 TYPE: STAK€A> SAHPLING PERIOD 08-FEB-85808<>15-FEB-85@08 

LYSIS3 TIHE: 10.0 HINS DATE: 22-FEB-85@13:33 DECAY HOURS= 174. 
PLINGI TIHE:168.0 HOURS CFM: 2.0 

f H  OF BURIAL CORRECTION FACTORs2.33 (HULTIPLICATIUE) 

FILTER PRIMARY GROSS . BKGD EFFLUENT ACTIVITY 
IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOLtML) U-CI/ML +-ERROR 

FE-8A U-238 43. 14 0.577 0.171 0.361 4r3lEt12 1t89E-14 5.18E-15 
FE-9 U-238 186. 13 0.499 0.269 0.335 1.51Etl3 9.92E-t4 2.25E-14 

FE-10 U-235 5. 5 0.088 0.060 0.343 
8 0.222 0.156 Ot325 4r25Et12 2rOSE-14 FE-13 U-238 161 t 

FE-24 U-238 11. 12 0.444 0.250 0.340 
FE-26 U-238 88 t 8 0.244 0.206 0.321 2.47Etl1 4.89E-34 lrl7E-14 

i 

3ED ->DLlt 

PAGE 1 
U-CI +-ERROR XMPC 

.OtO82 0.022 6t31E-01 
1.494 0.339 3.31Et00 

0.381. 0.087 +h+Wi+W 

0.012 0.003 1r63Et00 

I 

1 .  3 5  

. .  

..,. 



f C  I M P U L S E 13 

A: TA3-66 TYPE: STAKCA) SAMPLING PERIOD 15-FEB-85e08~>22-FEB-85@08' 

LYSIS3 TIHE: 10.1 HINS DATE: 01-HAR-85@13:54 DECAY HOURS= 1 7 4 t  
PLINGJ TIHEt168.0 HOURS CFMt 2.0 . 

TH OF BURIAL CORRECTION FACTOR=2t33 (HULTIPLICATIUE) 

PAGE 1 FILTER . PRIMARY GROSS ELKGD EFFLUENT' ACTIVITY 
IDENTt ISOTOPE COUNTS. LLD CPHt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

FE-8A U-238 . 47, 9 0,288 0t168 0.355 4 t 3 1 E t 1 2  2 t25E-14 5 t91E-15 0.097 0.025 7 t51E-01  
FE-9 U-238 7 4 t  1 2  0.466 0.149 0.322 1 t 5 1 E t 1 3  3t9OE-14 9 t64E-15 0.588 01145 1t30Et00 

FE-10 U-235 8. S 0.122 0.109 0.340 3 t36E+12 -3 t61E-15% 1tS9E-15 01012 0t005 lt80E-02 
FE-13 U-238 35. 13 0.532 0.180 0.336 4.25Et12 k 6 O F  - 1 A  4t58E-15 . 01068 O t 0 1 9 . W  
FE-24 U-238 9.  13 0.543 Ot308 .0 .335  
FE-26 U-238 

GED ->DLl:  
72  t S 0.088 0.092 0.349 2 t 4 7 E t 1 1  3t7OE-14 9t07E-15 0.009 9.002 1t23EtOO 

(FE- 13 1 

. .  

..'i 

: %. 

-: . 



C C I M P U L S E I I  

:A: TA3-66 TYPE: STAKCA) SAMPLING PERIOD 22-FER-85@08<>01-MAR-85@08 

ILYSISI TIME: 10.3 MINS DATE: 08-HAR-85@12:46 DECAY HOURS= 173. 
iPLING3 TIME:168+0 HOURS CFM: 2.0 

'TH OF BURIAL CORRECTION FACTOR=2*33  (MULTIPLICATIVE) 

FILTER PRIMARY GROSS RKGD EFFLUENT ACTIVITY . PAGE 1 
IDENT. ISOTOPE COUNTS LLD CPMt-ERROR E.FFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

FE-8A U-238 30 9 0.322 0.192 0.355 4*31E+12 1.34E-14 
FE-9 U-238 431, 12 0.466 0.206 0.322 l e 5 1 E t 1 3  2.36E-13 

FE-10 U-235 7. . 6 .0*144 0.088 0.340 3.36Et12 2.90E-15, 
FE-13 U-238 . 51. 13 0.532 0.180 0.336 4 * 2 5 E t 1 2  .55+2E--f4 
FE-24 . U-238. 3. 13 0.543 0.223 0.335 
FE-26 U-238 117. 6 0.155 0.133 0.349 2.47Et11 5.90E-14 

GED ->DLl: 

1.06 Y 

3.86E:-15 0.058 0.017 4.47E-01 
5 . 2 0 ~ - 1 4  3.560 0.784 7 m ~ t o o .  
1.45E-15 O + O l O  Oe005 1*45E--02 
6.35E-15 0.103 ' 0.027- 

l e38E-14 O+OlS 0.003 1*97E+00 

. -0:35 fk 

. .  . 

' .. 

..., 

. A'. . 
! 

. .  
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C C I M P U L S E 3 3  

:A: TA3-66 TYPE: STAKXA) SAMPLING PERIOD Ol-MAR-85@08(>08-MAR-85@08 

LYSIS3 TIME: 1010 MINS DATE: 15-MAR-85@10:40 DECAY HOURS= 1711 
PLINGJ TIME:168tO HOURS CFM: 210 

TH OF BURIAL CORRECTION FACTORz2.33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BtiGD EFFLUENT ACTIUITY PAGE 1 
XMFC IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC . VOL(ML). .  U-CI/ML +-ERROR U-CI +-.ERROR 

FE-8A U-238 22 7 0.210 01153 0.345 4 t 3 1 E t 1 2  1106E-14 3t28E-15 0 1 0 4 6 ,  0.014 3+53E-01 
FE-9 U-238 231 * 6 01155 0.133 0.334 1151Et13 1*5i?E-13 3t54E-14 21397 0.534 5130EtO0 

FE-10 U-235 40 * 8 01266 01158 01351 3136Et12 1195E-14.  5 t27E-13 01066 01018 9176E-02 
FE-13 U-238 277 9 01293 0.158 01346 4125Et12 &4#+33 3t24E-14 0,617 0.130 W 
FE-24 U-238 16. 16 0,698 0.180 0*351 
FE-26 U-238 53 7 01177 01129 01354 ' 2 t 4 7 E t l 1  2'+66€-14 6t80E-15 0.007 01002 8185E-01 

GEII ->DL1: 

Sbc L 
U U A  a 

'2. 13 

- !  
. 

.I I . ,  

I 

.. . 

. .  

. .  

. ... 



... 
. E L  I M r u L s E 3 3  

:A: TA3-66 TYPE: STAK(A3 SAMPLING PERIOD 08-MAR-85@08(>15-MAR-85@Q8 

rLYSIS3 TIME: 1040 MINS DATE: 22.-MAR-85@15:13 DECAY HOURS= 1754 
iPLING3 TIME:168,0 HOURS CFM: 2+0 

.TH OF BURIAL CORRECTION FACTORz2.33 ( M U L T I P L I C A T I V E ) - .  
. .  

F I L T E R  PRIMARY GROSS . BKGD EFFLUENT 
I D E N T *  ISOTOPE COUNTS L L D  CPPlt-ERROR E F F I C  VOL (ML 1 

FE-8A U-238 294 12 04466 04186 0.348 4431Et12 
FE-9 . U-238 1654 12 0.482 04132 0.328 1451Et13 

FE-10 U-235 21 4 6 0,133 0.102 04345 . 3436Et12 
FE-13 U-238  73 4 8 04249 04105 0.331 4425Et12 
FE-24 U-238 7, 7 04210 04153 0.345 
FE-26 U-?38 84 4 8 04249 0.137 0.334 2 . 4 7 E t l l  

GED ->DL1 : 
AREA-U 

A C T I V I T Y  YAG€ 
U-CI/flL +-ERROR U-CI t-ERROR XMF'C 

1 

... . 
,>..: ' 

I:*, . ..... , 

, , .:" ' 

. . .  ..::I ' 

' .,, . I.. . 
.I.. ; ..=.. 

:". 

. . 'F&.i . . . .  . ...* ; . ' : 

.' ... . _ .  

. .  
.. . . .  /.. :i 
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.C 

EC: I M P U L S E 3 3  

:A: TA3-66 TYPE:.STAK€A3 SAMPLING PERIOD ~5-MAH-85@08(>22-MAR-85@08 

tL.YySIS3 TIME: 10.0 MINS DATE: 29-MAR-85@13:24 DECAY HOURS= 173. 
IPLINGJ TIME:168+0 HOURS CFM: 2.0 

'7'H O F  BURIAL CORRECTION FACTOR=2.33 (MULTIPLICATIUE) 

FILTER PRIMARY GROSS BKGD 
. IDENT. ISOTOPE COUNTS . LLD CPMt-ERROR EFFIC 

. . . FE-8A U-238 53 . 6 0.166 0.120 0.351 
? FE-9 U-238 140. 6 0.144 0,123 0.321 
i FE-10 U-235 18. 1 4  0.565 0.185 0,338 
I FE-13 U-238 213, 4 0.083 0.075 0,337 
I FE-24 U-238 10, 12 0.449 0.320 0.349 
1 FE-26 U-238 207. 113 0.510 0.247 0.328 
iGED ->DL1: 

EFFLUENT . A C T I V I T Y  
VOL (ML) . U-CI/ML +-ERROR 

4t31Et12 2t68E-14 6t88E-1.5 
1.51Et13 7.92E-14 1+83E-14 
3.36Et12 6t70E-15 2t52E-15 
4+25E+12 4 4 & + 4 3  2t60E-14 

2 t 47E.t 1 I 1 t 13E-13 2 55E-14 

PAGE 1 . 
U-CI +-ERROR XMPC' 

0.116 0.030 8t95E-0.1 
1.194 0.276 2.64Et00 
0.023 0,008 .3.35E-02 
0+4'?1 O e Y i l  

0 c 028 0 t 006 3 77E.tOO 

.. . 
:r ' 
..L 

. .  . .  

.. .. 

. ... . 

1 

.. .. 
. . . .. . .. : % ' . '  

. .. 

. .  



C C  I M P U L S E 11 
. . .  

fi,R7.:85;@08, . .  .:. -:.. . . . . .  I . .  

=. . 174* . . '  . '  ' ' 

.... . .  . .  

. . . .  . . . .  
. .  ' 

iPLING3 TIME:168t0 HOURS CFM: 2.0 

. . .  . .  7: ' '_ ' : ' . 

. . .  . . . . . . . .  . . . . . .  
. .  

. . . . . .  
.C~RREC:T Igij:.. FACTO 

. .  : 
. .  

FJLTER... PRIMARY GROSS . .BKGD., ................ : . . . . .  ri.;.*.j . . .  'EFFLUENT . ACTIUITY . PAGE I 
VOL(ML1 U-CI/EfL +-ERROR u- -CI  +-ERROR XMPC . IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC 

FE-EA U--238 io1 1 8 0,233 0t157 0.351 4 t 3 1 E t 1 2  5+16E-14 1+22E-14 0,222 0,053 1172ES00 

FE-IO . U-235 20t 1 4  Ot565 01185 01.3.38, ' 3 + 3 6 E t 1 2  7 t79E-15 2.77E-15 0,026 01009 3t90E-02 
.FE-13 .lJ-238 224 t 7 O t 1 7 7  Qal.2O.Q.337 : 4 t 2 5 E t I 2  &-?4&43 2t72E:-314 01514 O + I 1 6  443-&440 
FE--24 u-238 101 12 01454 0,249 0,336 

FE-9 U-238 1291 6 Ot144 0:?.158 'O~t .32.1. .  ..1?5lEi13 7 t 2 9 E - I 4  1t69E-14 . I t 0 9 9  . 01255 2 t 4 3 E t 0 0  
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C C  I M ' P  U L S E 3 3  

IREA: TA3-66 TYPE: STAKCA) SAHPLING PERIOD 19-APR-85@08<>26-APR-85@08 

175.. ..,:,: .. .i ... 

' . .  
. .  . .  

IEPTH OF BURIAL CORRECTION FACTOR=2t33 (HULTIPLICATIUE) 
.. . . .  . . . .  . . . . . . . .  . . . .  

. .  .... .. . . . .  :',';.:; vo' ('nL , --, .- 

:..GROSS . . .  .! . . . . . . .  BKGD.. :::). ::.:.:: ,:' '-EFFLUENT ACTIU.L.TY 
. .  

U-CI/HL +-ERROR OTOPE: '.COUNTS" , 'LLD CPM+-ERRO , 

. . .  . . . .  . . .  . . . . . .  ;..: . 

1 FE-8A U-238 . 30. 
2 FE-9 U-238 . 5 7  
3 FE-10 U-235 32 t 
.4'.. FE-13 U-238 1538 t 

.6 . FE-26 U-238. 38s t 

. .  

1.5 FE-24 U-238 9. 

.OGGED ->DLl: 

. .  . . . .  . . . .  : . .  . . . .  

7'0.183 0.116 0.317 4 t 3 l E t 1 2  1.60E-14 4.59E-15 
6 0.166 0.120 0.343 1.51Et13 2+91E-14 7t38E-15 
6 0.149 0.104 0.339 3 r 3 6 E t l 2  1t64E-14 4t63E-15 
8 0.249 0.122 0.349. ' .  '4 i2SEt12 - 1t72E-13 
7 01.183 0.075 0,336 7 t ' 3 7 E t l l  3 t84E-15 l t 7 6 E - 1 5 '  

1 2  0.499. 0+199. 0.353. . : 2 ' t 4 7 E t l l  1 r94E-13 4t29E-14 
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XHPC U-CI +-ERROR 

0 + 069 
0 + 439 
0 t 055 
3 t 3 7 2  
0 t 003 
0.048 

- 1 3  3. 4ci x. 10 

. .  

. . . . . . . . . . .  
. . . .  . . . . . . .  
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. I  . " "  ' 

01020 5t34E-01 
0.111 9.70E-01 
0.016 8.21E-02 
0.729- 
0.001 1t28E-01 
0.011 6.48El.00 
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. .  

0 3 - n ~ ~  -85eo8 : 'T,YPE : STAK(A). GAnp 
. .  

. .  . . .  . . . . . . . . . . . . . . .  

ANALYSIS3 TIHE: 10.0 MINS DATE: 10-HAY-85@10:43 DECAY HOURS= 171. 
SAMPLING3 TIHEt168r0 HOURS CFH:' 2.0 

. . .  . . .  . . . . . . . .  
. . . . . . . .  . . . .  ... . . . . . . .  :. , . . . .  : .. 

. .  . .  
. .  . .  

. .  
C&ECT.ION .FA 

. .  : . .  . .  

' FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY 
40. IDENTt ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(HL1 U-CI/)IL +-ERROR 

1 FE-8A 
2 FE-9 
3 FE-10 
4 FE-13 
5 FE-24 
6 FE-26 

;OGGED... : .  ->DL 1 t 
. . . . .  
' I  - I 7  

U-238 54 . '7 0.216 0.146 0.548 .. 

U-238 55. 11 0.388 Oil61 O'e335. 
U-235 14. 6 0.155 0.133 ' O . r X i 8 .  
U-238 1034r 8 0.244 0.150 0.318 
U-238 12 . 6 0.166 Or150 0.340 
U-238. 51 8 0.233 0.122 0.332: 

. .  . . . .  . . .  . 
. , .  , . ~  . . . . . . .  . .  ..,'-. ..:.: :.,.':.,_,f, 

. . . .  . . .  ,. . . .  
. .  . %  

. . . . .  

4131Et12 2.736-14. 6.99E-15 
li51Et13 2t80E-14 7t20E-15 
3t36Et12 6.38E-35 2.26E-15 
4t25Et12 $5~- lr29E-13 
7 t 37131 1 ,,:.'' 5 *58E-15 2 t07E-15 
2r47EtlY 2t69E-14 6t96E-15 

. !  . . . .  i 
I 
,! 

I. . . . . . . . . . . . .  . . . .  . . . . . .  .I , : .......... . . .  ...... 
. . . . .  . . .  . < '  

. . . . .  . . . . . .  . .  . .  
. . . . .  

, . . . . . . . . . . .  . . . .  . . . .  : . . .  . . . . . .  

. . . . . . . . . . .  : ,. -. 
1 .*,. . ,. . 

. .  

. .  . .  ' 2a&2.  E' 'L ,~ .  . 

.................... l_l ... 
:. I . . . . . .  '.I :. , ;. ., . . . . . . . . .  . . .  : .  

. . . . .  .(. . . . . . . . . . .  ..( ... . .  ..:..::::; 
' .:. : ' x  

<j 

. I :.I .  . 
. .  
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. .  
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. -  . .  . .  . .  

. . .  . . .  
. . .  . .  . . :  
. .  

. .  . .  
. .  
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'U-CI +-ERROR XHPC , 

0.118 0.030 9rllE-01 
0.422 0.109 Pt33E-01 
0.022 O e 0 0 8  3r19E-02 
2.527 0.548 t 

0.007 0.002 8t97E-01 
0.004 01002 =\, 

#_.-- 

b: 7/ 
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IPLINGJ TIHE:l68rO HOURS CFH: 2.0 

. . . . . .  . ,  -.-. 

. . . . . . .  L . > '  c.0 . TQt$ ,FAC.TOq= ,, . . . . . .  . . . . . .  . . .  . . .  . .  

. . .  
. .  . .  

. .  
. .  \ . .  , ;. 

. . . . .  
. .  . .  . .  ' ... 

. . . . . . . . . . .  ... . . .  ..... ' EFFLUENT A C T I V I T Y  PAGE 1. . . ._ .  BKGD :: :', :. _. X.ILTER ' PRIHARY GROSS . .  

IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(HL) U-CI/ML +-ERROR U-CI  +-ERROR XMPC. 

FE-8A 
..: FE-9 

1.. FE-13 
I FE-24 

FE-26 
GEP ->DLl: 

1 

;' .Fi-lO 

... . . . .  ..: ' .  

U-238 35 . 6 0.155 0.123 0.343 4.31Et12 1.79E-14 "4t93E-15 0.077 Oe021 5t97E-01 
U-238 62 t 7 Oi l88  O i l45  0.334. . . . . .  l t 5 1 E t l 3  3t28E-34 8t22E-15 0.495 . 0.124 1t09Et00 
U-235 4. 7 0.177 Ot..120.O.i337' ' ' ' 

U-238 535 t 7 0.216 0.146 01359 .4;.25Et12 - 5.97E-14 1.156 0.253 9.08Et00 
U-238 . 7. 11 0.422 0.185 0.334 
U-238 80 6 0,144 0.101 0.351 2t47Et1.1 4t11E-14 9t97E-15 0.010 0.002 l t37Et00 

... 

.... 
.:j.:,;i".: . . . . . .  

. . . .  . .  . :.. , _,.. ;:, . " ' 
, . I .  . , _ .  

. .  

q.1 

. . .  . . .  . .  
.... . . .  ..: ,, . . . . . . . . . . . . . . . . .  . . .  
"' _ .  < : ' . .  ' 

. . . . .  . .  . . . . . . . . . . . .  . . .  . .  . .  . . .  

. .  
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L . . . . . . . . .  . .  . .  , . .  

. .  . .  
. . : .  ' .  .:: ' 

iLYSIS3 TIME: 10.0 MINS DATE: 24-MAY-85@15:18 DECAY HOURS= 
iPLINGl TIME:168*0 HOURS CFM: 2.0 

. .  . . . . .  .I.. .:. 
I' : 

. . .  'TH' OF.  BURIAL CORRECTION FACTQR=2*33 (HULTIPLICAT1U.Et.L.. : . .  

FILTER PRIMARY GROSS 
IDENT. ISOTOPE COUNTS 

,<,$, . :.; . . .  
30,. 

: .  . . . . .  .FE-9 U-238 74 . 
FE-10 U-235 . 11 

' FE-13 U-238 '654 . 
FE-24 U-238 13. 

. % .  .': . F E A ~ A  ' U-238 ' 

.':A;,'%.:.. FE-26: . .  U-238. : . . . .  ,287 .. 
G,E~,~'->DL~.:. ..... ;. . . . .  

. .  . .  

. . . . . . .  . .  :;',.#., 
. ............. 

. .  . _ , : : .  . 

BKGD EFFLUENT 
LLD CPMt-ERROR EFFIC . .  . UOL (ML 1 

. .  

13 OS22.0.299 0.353 
5 0.099 0.111 0.339 4.25Et12 

175. 

A C T I V I T Y  , 

U-CI/ML +-ERROR 

1*56E-14 '4.29E-15 
3.96E-14 9r69E-15 

3.53E-13 7.71E-14 
5.60E-15 2.09E-15 
.,1 t59E-13 . . . . . . .  3.*54E-14. 
' ;  .:.: 

. . . . . . . . . .  . . . . .  . . . .  . .  . . .  . '  . ., . . . . . . .  . . .  
:.. : .<.. -: . ' . ' :.. :: 

'. .! 
. .  . .  

. .  
. .  . .  .... ... 

. i  

i 
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U - C I  +-ERROR XHPC 

0.065 0.018 5.01E-01 
0.597 0.146 1.32Et00 

1.501 0.328 1.18Et01 
0 004 0 002 1 87E-01 
0.039 0.009 5r30Et00 
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ypE;' STAK-A) . .SAM~'L 
. . . . . .  . . .  . .  

SLYSISI TIME: 10.0 MINS DATE:. 07-JUN-85@11:15 DECAY HOURS= 171. 
(PLINGI TIME:168+0 HOURS CFM: 2.0 

. . . .  .............. . .:;: .......... ..;... ;.' ::: 
' '.. : .. %.,<.::<., '.a:?'.: . . . . .  

. '.Pi : . .::. . .  
. . . . .  .:\.:' 

' .: ,;; ,:.; ' . , I  i 
. . . . . . . . . . . . . . .  I . .  :..ti, . .  . . .  

. . .  . ~ :  ..... i.. 
. . . .  I. . . .  , .  . . . . . . . . .  . .  . .  

. . :  . .  . .  
. . .  

. .  . .  
. .  .: . 

, . . -  . .  . . . . . . . . . .  . .: . . .  -. . . .  

FILTER PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 
' IDENT+ ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR u-CI +-ERROR XMPC 

. ' . .FE-8A 
1 '  FE-9 
i: ... FE-10 

FE-13 
I FE-24 

.FE-26 
: > .  : . : ,  

>; . I  . 

. . .  

. . .  
.... . . . . . . . . . .  

,;:j:y.,:;: .; . "., , . , . .  . .  
. .  . . .  :: . . . . . . . . . . .  . . . . . .  . . . . .  

. . . . .  
. . .  . .  . . . .  ,I,(. ..... .......... 

%. ' 

,,>: :f.:.<,; .... ..: .... . .  . . . .  . _  . .  
. .  

. .  . .  
. . . . . . . . . . . . .  

. . .  . .  

. .  . . .  . .  
. . . .  . . . . .  

U-238 57 7 Or 188 0 ;  161' 'O'j.3'4.4: ' .'..'.. 4"i'.31Et12 2.94E-14 7.44E-15 0.127 0.032 9.80E-01 
U-238 99 6' 0.155 O t ' 1 0 1  O ' e 3 2 9 '  ' f : t51Et13 5.44E-14 1.29E-14 0.819 0.195 1 * 8 1 E t 0 0  
U-235 . . 13. 9 0.288 01136. ,0*.3!52 . . 3 * . 3 6 E t l 2  5+28E-15 2*08E-15 0.018 0.007. 2*64E-02 
U-238 937 7 01211 0.092 0.345 4 * 2 5 E t 1 2  4.97E-13 1.08E-13 2.111 0.459 l+66E+O1 
U-238 11 5 0.122 0.109 0.345 7 .37Et11 ,  5.20E-I5 2*01E-15 0.004 01001 1+73E-01 
U-238 226 

. . . . . . .  

0 01000 0eOOQ 0.341.. , 2 .4 .7E t l l  1*22E-13 2.73E-14 0.030 0.007 4 * 0 5 E t 0 0  
. . . .  . . .  . .  .... . . . . .  . .  . . .  . .:;.,,;;?.:.,,; .I:. ' :  : .  . " . . . . . . . .  ,. . ,. , .  , .;,, _,, . ( A .  .I. : . . . . .  : . .  . Y  . .  
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. . . . . .  . : 

. . . . . . . . .  . .  . .  
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07-JUN-85@ . . . . .  -. .:.. . . . . . . .  ,.;:'I 
. . . . . . . . .  ;::..- ........ 

' . : $  ' ., : 
, ..i.: ~ 

. .  

i. ' . ' , .  

. . . . .  2. . .  . .  
. . :  . .d 

" .  ' ,311 :;I . ..... PAGE i .  
ON FACTOH=2 

I ,." " ' ' . , 

... I U-CI +-ERROR X#PC 

FE-8A U-238 20 t 8 01244 01087 01320 4.t31Et12 1t01E-14 3t32E.-15 Ot043 Ot014 3t36E-01 
! FE-9 u-238 204 t 0 Ot000 OtOOO 01327 1t51Et13 1tl4E-13 2o59E-14 1,725 01390 3t82EtO0 . 

': . FE-10 U-235 8, 8 0.232 O.tl4.0 013'48 .: . 
I FE-13 U-238 662 + 9 Ot316 Ot204.'O','SZS '4 t25Et12 3t72E-13 8t12E-14 1.979 Ot345 1t24Et01 
, .: FE-24 U-238 13; . 11 ~~388'0t'~68.~~0t~~~~..~,.~.'7~..37Etil 4*89E-15' 2.01E-15 ,00004 . OtOO1 1t63E-01 

FE-26 U-238 . 223t 5 0,099 O t l l l  01325 2 t 4 7 E t l l  1a25E-13 2a82E-14 0,031 0,007 4t18Et00 

. . .  

iGEIS ->DL1 

. . . .  . .  

. . .  

. .  . . . .  

. . .  ...... : . . .  . . . . . . .  4.. : . . . . . . . . . .  ... . . . . . . . . . .  ...... ,: : . . . . . . . . .  . . . .  ....... ...... p::;>;...; :,::, ::' ..,: . .  ..... . . .  ............ .%':. .. ":. . / ' ,  .,? ... ?) . . . . . . . . . .  . . .  . . . . .  . . . . . . . .  
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. .  
. . . . . . .  ' , .: . . . . . .  

. . .  . .  
::1.77;. . . . . . . . .  

, " 

L CORRECTION FAC 
. . . . . . . . . . . .  . . . .  .. I ' . : : 

. .  > I  .I.' A C T I V I T Y  ' . .  
. .  RI.MARY", , :GRCjS .. ' I  

SOTORE COUNTS ' LLD' QLtML 1' . U-CI/ML +-ERROR 

1 FE-8A U-238 10. 11 0,399 0.206 01346 
2 FE-9 U-238 67. 6 0.166 0.086 0.341 1.51Et13 3.52E-14 8*73E-15 
:.:3 . . . .  ,FE-I.O U-235 14. 12 0.477 0.+$79 Ot3 .48 .  . '3t36Et12 4.87E-15 2t02E-15 

.:ii5'. . . . . .  FE-24 U-238 . 6 .  .0 0.000 O1'80~.',.0:..352':.~..'..':7..'~..37E+lI 30.13E-15 1 .44E-15 

. . .  
"4t25Et12 2t57E-13 7" 0 *.199 0 ;1'22 '0 ,.3'40 . .  '.'4 ' . I" FE-13 U-238 478t 
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T .  :'ACTIVITY 
It."' ' .  ' IDENT i ISOTOPE COUNTS' LLD 1 . U-CI/HL +-ERROR U-CI +-ERROR XHPC 

1 FE-8A U-238 48. 21 1 .021 0.426 0.354 4 . 3 1 E t 1 2 '  1t96E-14 5.07E-15 0.084 0.022 6t53E-01 
2 FE-9 U-238 94 . 7 0.177 0.139 0.336 . l t . 5 1 E t 1 3  5t04E-14 1t20E-14 0.759 '0.181 l t 6 8 E t 0 0  
3:. FE-10 U-235 7. . 8 0.232 0.$36:0.t339.:...' . . . . .  . 

4. .FE-13 U-238 264. 13 0.521 O t . 1 7 8  0.346. . . . .  4r2SEt12 1t37E-33 3tO7E-14 0.583 0.130 4.57Et00 
5 ' FE-24 U-238 
6 FE-26 U-238 77 . 7 0 .199 0 .141  0.350 2 t 4 7 E t 1 1  3t93E-14 9t59E-15 0.010 .0t002 1.31E.I.00' 

IGGED ->DL1: 
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:EA: TA3-66 TYPE: STCIKCA) SAMPLING PERIOD 16-AIJG-85@08<>23-AUG-85@08 

:NS . . ::DATE: . .:'3 
,RS ": 'CFn 1': ': :' 

. . .  
. .  . .  

_: i.... 

PTH OF BURIAL CORRECTION FACTOR=2.33 (HULTIPLICATIUE) 
- . . . . . . . . . . . . . . . . .  

,. .&C"F.lJ.I%T.Y.. . . . . . .  .:. ,<.: ..:. .............. 

. . . . . . . . . . . .  . . .  . 'U-CI /Mt ,+-ERROR 
. . . . . . . . . . . . . . . . .  

1 FE-8A U--238 
2 FE-9 U-238 
3. FE-10 U-235 
4 .. FE-13 U-238 
5 FE-24 U-238 
4.. FE-26 U-238 
GGED ->DL1: 
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22. 15 0,665 0.404 0.342 4 t 3 l E t l 2  8t24E-15 2tl8E-15 
98 t 7 0.210 0.060 0.352 l tS lEt13 5t00E-14 1t19E-14 

310. 6 0.144 0.113 0.340 4e25Et12 iZ 3 t 70E-14 

I 8 1  t 7 0.288 0,226 01354 2*47E+l l  9t28E-14 2tliE-14 
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U-CI +-ERROR XMPC 

0.035 0.009 2t75E-01 
0.753 0.179 1t67Et00 

0.707 O t 1 5 7 & 5 § € W 4  
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REA: TA3-66 TYPE: STAKCA) SAMPLING PERIOD 23-AlIG-85@08<>30-AUG-85@08 

EPTH OF BURIAL CORKECTI.ON FXTOR-2.33 (MULTIYLICATIUE) 

. . _  

1 FE-8A U-238 
2 FE-9 U-238 
3 FE-10 U-235 

' ,FE-24 U-238 
FE-26 ' U-238 

4.. . .  FE-13 .. U-238. 

: 6 . .  
3GGED ->DLl: 

. .  

58 t 7 0.200 04141 0.332 4431Et12 3.10E-14 7t83E-15 0.133 0.034 1t03Et00 
65 t 8 0.222 01139 0.343 l t51Et13 3r36E-14 8t37E-15 0.506 0.126 1t I2Et00 
16. 12 0.466 0.193 0.337 3t36Et12 6t17E-15 2t32E-35 0.021 0.008 3t09E-02 

... . 243SE-14 . 0.443 Ot100-3rsBH-88 

49 . 7 0.211 OtlOS'.O't327 . . ' '  '2'.4.7Et1'1. 2t63E-14 6t86E-15 0.006 0.002 8t77E-01 

201 .15 0.665'.:.0.r404:.,~..3a2:;1' ;.::4,25Ef12 . . .  
3. 7 0;210 '0.060 0;352 :.;,;.,.::..:,.. . : ..... 
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EPTH OF BURIAL CORRECTION FACTC)R=2*3Y (MULTIPLICATIVE) 

' FILTER PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 
) 4  ' IDENTt ISOTOPE COUNTS LLIs CYMt-ERROR EFFIC '1 VOL(ML) U-CI/ML +-ERROR . U - C I  +-ERROR XMPC . 

. .  

. .  

1 . FE-8A .U-238 144 13 0.533 01'196 0.353 4431Ef12 4443E-15 lr89E-15 0.019 ' 0.008 1448E-01 
2 FE-9 U-238 75 1 Y 04300 0.154 0.328 1tSlEt13 3199E-14 9177E-15 04601 O*147.1+33Et00 
3 FE-10 U-235 7 4  7 0.216 04160 04317 
4 FE-13 U-238 232 4 9 0.316 01204 04337 .4*2SE%12 - & + 2 3 W  2477E-14. 0.524 04118- 
5 FE-24 U-238 74 4 '  

.6 FE-26 U-238. 144 11 0.416 0.11'1 04356 2447E+11 54OOE-15 2411E-15 04001 OIOOI 1.67E-OL 
iGGED ->DL1: 

ot.'283 '() 04337' : . . : . - . .  
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EFTH OF BURIAL CORRECTION F.'AC'IOk=2 t 33 (MIJL.TIF'L.%CA'I'I:Uk 

N'I' ACTIVITY .;.; .F;ILTER PRIMARY GROSS 
0.t. '.:.<: IBENX.! .I.S.O:TCIPE:.. . . . . . .  . .Cp.U.N.TS. . . . .  I ..&La . .  1.) ' !.J-C;3[/#L,:. +-ERROR 

. . . .  . . . .  . . . . .  . % _  

. . . . . . . .  . . . .  . . . .  . .  . .  
. .  

8.A ' " U-238' '. ' ' '20 ..... '.13 . 0 '12 7.99E-i .5:  '''2.54E-15 
2 FE-9 U-238 60t 17 0.782 01147 0 .341 1 t S J E t 1 3  2.81E-14 7t29E-15 

s t.80E.-14 
3 FE-10 U-235 12. 15 Ot644 O t 2 1 2  01360 

. . . .  , . . : .  ' 
' El ot2.33. 0*1AS..O.334: 12 +%!ME73 FE-13 . .  U-238 483, , 

. . ,  . . .  .. ..;i:.l B, .:.; .( .:8:::Q.j23 -3. . % *  ;:.' ...... s,,50E" : ............ : 14:: . .  
-. c. . .  

215.' ' 14;.,,Or.6'2 
. . . .  
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11-CI +-ERROR XMPC ' 
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.... . . . . . .  Q...... ..IDEM 1SOT:DP.E 'CDLIN.TS LLD .CPMt-ERROR,, . .  EFF 
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REA: TA3-66 TYPE: SfAK€A)  SAMPLING PERIOD 15-NQV-SS@08(>a2-NOU-85@08 

. .  
NALYSISI TIME: l o t 0  MINS DATE: 27-NOV-85@09:31 DECAY'HOU.RS= 122, 

. .  : 4!3FcI..ING! TIME.! 168.*0. HOURS . ... CFR!. . .2.0 . .  . _..__. .:.. . . ..... ... ' . ..i. . .... - 

EPTH OF BURIAL CORRECTION FACTOR=2t33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
0-t IDENTt ISOTOPE, COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/#L t-ERROR U-CI +-ERROR XMPC 

1 FE-8A U-238 25. 11 0.388 0.161 01336 4 * 5 S E t i 2  I t l S E - 1 4  3t58E-15 04053 0.016 3*84E-01 
2 FE-9 U-238 109 t 8 0.244 0.072 0.320 1 t 2 9 E t i 3  6.11E-14 l t 4 4 E - 1 4  01788 01186 2 t 0 4 E t 0 0  

FE-10 U-235 20 9 01277 Ot156 01354 2 t 7 1 E t 1 2  0*93E-'15 2.90E-15 01029 01008 4t47E-02 
4 FE-13 U-238 857 t 9 01310 01196 Ot342 4t08E.1.12 - 9 96E-14 1 069 0 t 406 +&3€+&b 
3 

5 FE-24 U-238 12, 17 01766 0.259 01349 
6 FE-26 . U-238 506t  16  01710 012315 0.342 2 t 4 7 E t 1 1  2t68E-13 5*87E-,14 0.066 0.014 8+92E+00 
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68.. 2 0.200 'Ot.42.1 "O.t.330: , ,  .9**21E+42. .5*14E-14 

' 15. 2 0 .  100 0,316' 0;"339 " .'l-i''=E+12 1 *06E-14 
285. 11 0.432 0.217 0.318 , 2*91E+12 4+2?4%U 

5. 3 0.296 0.477 0.348 4'*64F.t11 1*51E-15 
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C C  I P U L S E 3 3  

A: TA3-35 TYPE: STAKCA) SAMPLING PERIOD Ol-FEB-8JB16<>08-FEB-85@16 

L Y S I S I '  T I M :  10.0 H I N S  DhTE: 19-FEB-85@12:06 DECAY HOURS= 260. 
P L I N G 3  T I M E : 1 6 8 * 0  HOURS CFH: 2 4 0  

T H  OF B U R I A L  CORRECTION FACTOR=2*33 ( M U L T I P L I C A T I V E )  8 

EFFLUENT A C T I V I T Y  PAGE 1 F I L T E R  PRIMARY GROSS BKGD 
I D E N T I  ISOTOPE COUNTS L L D  CPMt-ERROR E F F I C  UOL(HL)  U-CI/HL +-ERROR U - C I  +-ERROR XMPC 

FE-1AA U-235 6. 6 0.166 01100 0.344 
FE-2A 0-235 12. 8 0.222 O e 1 1 9  0.341 2*50E+12 5.26E-15 2108E-15 0.013 0*005  2r63E-02 

GED ->DLl:  

I 

- . .  

.. .. .... . 

... . . .  
.. : .. . .. . . .  . .  
, *: . 

. .  

... . 

:,: , 
. .  '. > \. .. 

i. ' 

. . .  .. : 

.,: . ::I 



E t  I M P U L S E J J  

:A: TA3-35 TYPE: STAKCA) SAHPLING PERIOD 08-FEB-85@16<>15-FEB-85@16 

LYSIS3 TIHE: 10.0 HINS DATE: 22-FEB-85@13:33 DECAY HOURS= 166t 
PLINGJ TIME:l68*0 HOURS CFHt 2.0 

TH OF BURIAL CORRECTION FACTORz2t33 (MULTIPLICATIVE) 

FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
IDENT. ISOTOPE COUNTS LLD CPM+-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMP c 
FE-1AA U-235 l l t  10 0.333 06211 01350 2t04Et12 4.02E-15 1t60E-15 0.008 0*003.2eOlE-02 

FE-2A U-235 9 t  12 0.443 0,205 0.313 
i GED ->DLl: 
! 

. .  

.. . 

.. 

. .  

.. . 



C C  I M P U ' L  S E 31 

A: TA3-35 TYPE: STAK(A3 SAMPLING PERIOD 15-FEB-85@16022-FEB-85@16 

LYSIS3 TIME: 10.3 MINS DATE: 01-MAR-85013t54 DECAY HOURS= 166t 
PLINGI TIHE:168t0 HOURS CFM: 2.0 

TH O F  BURIAL CORRECTION FACTOR=2t33 (MULTIPLICATIVE) 

' FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
XMPC 

FE-1AA U-235 10, . 8 Ot233 01165 0.328 2 t 0 4 E t 1 2  4t15E-15 1t71E-15 0,008 Ot003 2t07E-02 

IDENTt ISOTOPE' COUNTS LLD CPMt-ERROR EFFIC . UDL(ML) U-CI/ML +-ERROR U-CI +-ERROR 

FE-2A U-235 11. 16 01688 0.385. 01322 
GED ->DLl: . 

. I  

. .. 

... , 

. :. Id  

. .  . .  

... . .  . ..i 

3 



C C  I M P U L S E 33 

REA: . TA3-35 TYFE: STAKXA) SAMPLING PERIOD 22-FEH-85@16001-MAR-85@1& 

:NALYSISJ' TIME: 10*1 MINS DATE: 08-MAR-85@12145 DECAY HOURS= 165, 
;AMPLING3 TIME:168,0 HOURS CFM: 2.0 

iEPTH O F  BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD . EFFLUENT ACTIVITY PAGE .1 
XMPC .O* IDENT, ISOTOPE COUNTS LLD CPM+-ERROR,EFFIC V O L t M L )  U-CI/ML +-ERROR U-GI +-ERROR 

'.D 

<: 

1 FE-1AA U-235 8 ,  8 0,222 0*130 0.328 
2 FE-2A U-235 26.  . 16 016?? 0.157 0,322 2e50Et.12 1.07E-14 3+57E-15 0.027 0+00? 5+3-4E-02 

. .  

. .  
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C C  I M P U L S E 3 3  

. . . . .  . . . . . . .  .... . -. a;- 

A: TA3-35 TYPE: 'STAKCA) S A f l P L I N G  PERIOD O l - M A R - 8 5 ~ 1 6 ( > 0 8 - M A R - 8 5 e 1 6  

LYSIS1 TIME: lot0 MINS DATE: 15-MAR-85@10:40 DECAY HOURS= 1631' 
?LING3 TIME:168tO HOURS CFM: 2tO 

TH OF BURIAL CORRECTION FACTORs2t33 (MULTIPLICATIVE) 

I L'TER PRIMARY GROSS . 8KGD EFFLUENT ACTIVITY PAGE 1 
IDENT t ISOTOPE COUN.TS' LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

FE-1AA U-235 7t 12 0.455 G t 2 1 2  Ot349 
FE-2A ' U-235 4t 7 0,177 0.097 01345 

ZED ->DL1: 

. . .  . . .  
.... 

'\ 

., . . .< . 

.... . ., 
.. '.! : , , . . ,';,:'.. I 

..r .;>;; 
. . .  
' .,. . 

. . %  

. . . . . . . .  
,'%... .... 
. _  

. .  



C C  I M P U L S E J J  

:A: TA3-35 TYPE: STAKCA) SAMPLING PERIOD 08-MAR-85@16(>19-MAR-85@16 

LYSIS3 TIME: l O + O  MINS DATE: ,22-MAR-85@15:13 DECAY HOURS= 167, 
P L I N G J  TIM.E:168*0 HOURS CFM: 2 * 0  

TH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY ' GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
XMPC IDENT, ISOTOPE COUNTS. LLD CPMt--ERROR EFFIC UOL(ML) U-CI/ML +-ERROR u-CI +-ERROR 

FE-1A.A U-23155 2,  . 7 0,183 0,116 0,337 
GED ->DL1: 
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C C  1 M P U L S E 33 

A :  TA3-35 TYPE: STAKtA3 SAMPLING PERIOD 15-MAR-85@16(>22-MAR-85@16 

LYSIS3 TIME: lO*O MINS DATE: 29-MAR-85@13:23 DECAY tiOURS= 165, 
PLINGI TIME:168*0 HOURS CFM: 2*0 

TH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS RKGD EFFLUENT ACTIVITY PAGE I 
IDENT+ ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML1 U-CI/ML +-ERROR U-CI +-ERROR XMPC 

FE-lAr? U-235 €I* 8 0 ,255  0,142 Ob338 
FE-ZA. LJ-235 9, 8 01233 0,132 0 + 3 4 P  2+50€+12 3*51€-15 1cbOE-15 0,009 0+004 1*75E-02' 

GED ->DL1: 
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_.--- . . . . . . . . . . .  

........ .. . . . . . . . .  , .,, . '. . " . . .  . .  . . .  . . .  
g.AL.' CORRECT.ION .,.F.ACTOR=,z a 

. . . . .  
* . . .  . .  I ,,::, :. '. 

" " PRIHARY GROSS . .  ACTIVITY' 
U-CI  +-ERROR XHPC IDENT, ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(HL) .' U-CI/ML +-ERROR 

13. 8 0.244 0.173 0.329 2 * 0 4 E t 1 2  5+89E-15 2 t17E-15 '  01012 0.004 2t94E-02 
6. 8 0.222 O * l , 0 9  0?.354,,:.  . . . .  : .  
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. .  HENS DATE: .2i-HAY . .  
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PRIMARY' GROSS'.  ' . ACT I U I 'TY  
NO, IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XHPC 

21 9FE-44 PU-239 8.  6 0.144 0.113 01344 7 r 7 4 E t 1 2  3150E-15 1+57E-15 0 .027.  0.012 5183Et00 
. 2 2 .  .9FE-45 PU-239 2. . 7 .  0.199 .0.*122 O i 3 3 5 , ; .  . .  
23 ..'.. '.; 9FE-46 PU-239 . 1. 5 01099 01086 . . . .  0'1280 

. . . . . .  

. . . .  
. .  . .  . .  

, LOGGE.B: .-)DL~ : ' . . . . . . . . .  . . . . . .  
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C C I M P U L S E J I  

4.:. ..::': . . .  . .  ; 

jAMPLING3 TIMEt16860 HOURS , CFM: 2.0 

. . . . . . . .  .. . . .  . . . . .  .... ., . .  
_.,. , . .  

..... . .  . .  
, .  

. . . . . . . . . . .  . . . . .  -.& 

. . . . . .  .. . .  . . . . . .  I. 

. .  
. .  . .  . .  

. .  .... . . . . . . .  F.'..BURIAL. .CQRRECTI.ON FAC.TOfk2.t .... :. . 33.::..$ PI I. . . .  . .  ' .  . . . . . . . . .  . .  . .  

PAGE 1 EFFLUENT A C T I V I T Y  I %  FILTER PRIMARY GROSS BKGD ' 

40. IDENTt  ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML1 U-CI/ML +-ERROR U - C I  +-ERROR XMPC 

1 2FE-14 PU-239 
. .2  2FE-15 PU-.239 
, 3 2FE-.17 PU-239 

4 : .  2FE-18 PU-239 
5 3FE-19 PU-239 
6 3FE-20 U-235 
7 3FE-21 PU-239 

:1.0:' ' 4FE-24 U-235 
.il -4FE-26. U-235 
12 4FE-27 U-235 
13 SFE-28 PU-239 

..14. . 5FE-29 PU-239 

..:15:.. ...... 5FE-30 . PU-2.341. 

1-1.7: . : 7FE-32. 

. .8 . .  . 3FE-22 . U-235 

1.$'6::, ' I:: .:5FE-31 ':. PU-239" . ' 
. . . .  I I  

18 7FE-33 PU-239 
19 7FE-34 PU-239 

..20.:.. . . .  .. 7FE-35 PU-239 
::21. -.:' ..9FE-44:. .. PU.-23.9 . .  
: . .  22. ':. .:9FE-45 ' PU-239 
'23 ' 9FE-46 PU-239 
-0GGED .->DL1 t 

. . .  _ %  

. . . . .  

. . . . . . .  . .  

. . . . . .  . . .  

9 .  7 0.188 0.183 0.344 4t54Et12, 
11. 7 0.212 0..117,'.'0;.346 1+2?Et13 
0 .  
2. . 6 0.. 155 0;088 0.3.42,':: ::': ... :.'._. 

5. 7 0.199 0.165 0.355 

8 0.232 0'. 1'57' 0,. 3.48 1 "' " " 

77.. 7 0.199 0.132 0.324 1 t32Et l3  

7 .  ' 8 0.244 0;123 0.34.3 :. . - . 

. ? e  ' 8 . O  t222 ,0*178. .... 0,+335,,, 
14  0.621 O'i139: d.i.:348,'. .,:. 

9. '7 0.199 O t i l l '  0.350 : .  
6. 8 0.222 0.148 0.345 
9. 7 0.188.0t116 0.332 9r32Et12 
9 t 11, 0,. 410 . O  t 153 Q.a.3?8,% 

21 t ' 

' 0. 8 0*,255 0.166 0.308 
6. S 0 * 088 .0.*..126 ,.0:*34.6 

. 8 , , 0  222,:.0 E64.i.Q;;;:; . .  .12i, . . . . . . . . . . . .  . . .+ . . . . . . . . I  * .  h&4. 6. " 5  ();.l*'ig. .()''tj47,;.p& 
9. 9 0.322, 0;2;~6: ... :O;j~O.,:i.'.:..' . 

. . . . . . . . . . . . . .  
. . . . .  

. .  . . . . .  
. . . . . . .  ' .: ." . . . . . .  ' ' . .  " ' ' 

%,' '_ : '. :. . I _  . . .  

3.80E-15 1.SlE-15 0.017 ' 0.007 6t33EtOO 
4.71E-15 1t93E-15 0,061 0.025 7*85E+00 

4t25E-14 1*04E-14 0.562 0.137 7tOSEt01 ALERT 

3t.7lE-15 1t54E-15 0.007 0.003 1t86E-02 
'7.80E-15 2.85E-15 0.082 0.030 3.90E-02 
3t68E-15 1t66E-15 0.008 0.004 1t84E-02 

3t94E-15 1.75E-15 0.037 0.016 6t56EtOO 

2t72E-15 1t26E-15 O+.005 '0.002 4t53Et00 
.5.*.28€-15 ',..2t00€-15 0.041 0.015 8e80Et00 
.2+67Ei15"' lr2JE-15 0.012 ' 0.006 4.44Et00 

... .-. 

. . .  

r 

. .  
.>I 

..I 
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.. . . . . . . . .  . .  E L  I M t? U L .S. .E. . .33 

. .  

\NALYSISI TIME: 10.2 MINS DATE: 31-MAY-85@10:43 DECAY HOURS= 165. 
jAMPLING3 TIME:168*0 HOURS CFM! 2.0 

. .  
. . .  . .  

FILTER PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  
40. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR 

.... :.l.. 2FE-14 
'32 . . 2 ~ ~ - 1 5  
.:: 1.3 . . 2 ~ ~ - 1 7  

4 2FE-18 
5 3FE-19 
6 . 3FE-20 

. .  .... 

.i, :.7.. . . . .  : 3 ~ ~ - 2 1 .  
, .  

'11 4FE-26 
.12. . AFE-27 

16 5FE-31 
17 7FE-32 

... 18, . 7FE-33 

j.s0;,;: .' .. 7'FE-35' 
. ,.$q',: . : ., 7FE7.3'4 .,: 

. .  
"21 9FE-44 
22 9FE-45 
23 9FE-46 

JIGGED ->DLl: 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
U-235 . 

PU-239 . 

U-235 ' 

U-235 
U-235 
U-235 
U-235 

;F'U-239. : . . . .  p'u: 23p,' , .. : - 
.:pUT;.239 . 

PU-239 
PU-239 
PU-239 
PU-239:. .. ,:..:.: 
PU'-239. ': .. 

PU-239 
PU-239 . 

PU-239 

5 .  
2. 
4. 
2. 

123. 
2. 

. .  14. 
' 5. 
282 

47 * '  
9. 

. .  7. 
'.' :J2t 
" ' 5 . .  

' . 5 .  
1. 
5 .  

, 4. 
.; ,:, .:.2*: 

" 7 . .  
' 2. 

1. 
24 

. 6  0*149.0.083 0!30l. , ,;,, 

4 0.083 0?098,0*330:  . 
8 0 . 244 0 . Ii13. '& 3.&8.: .' . ' 

4 0.066 0.081 0.325 
4 0.077 0.083 0.350 1.32Et13 
7 0.188 0 ~ 1 2 6  0.334 
7 .O 21 6 . 0 ..098 ...O t 361". . :.!2 67Et.12 
5 0.100 '01089"0.'34f..f : . 

9 0.300 0.199 0+359 1405Et13 
' 6 0.133. 0.051 0.356 2t26Et12 

. .  . .  

. 16 0.733 O i 2 2 5  Oe.330". . .  '5t64Et12 

6 '0.150 0.137 0.339 ,2*48Et12 
:. . 7.: 01 183: 010.98 
.' 8 0 .244."d. i.5'0 , 

1 '  . 
.3 0 . 050. . O  ,'a83 ' 
7 0.200 0.126 0.355 
4 0.066 0.081 0.336 6r04Et12 
4'0.066 0.081 0.3.66. . . . . . .  

:. 8::;o 366 ;. 0:,1.22 
.. .i4. 0,59'9 0 .~173 

6 0 133 0:. 150 0.. 3.49.;: .: ' 

4 0.083 0.075 0.364 
4 0.083 06075 0.358 

6.28E-14 1t46E-14 

5 88E-1.5 2.. 2QE-15 

1 e.50E-13 3.34E-14 
2.20E-14 5.76E-15 
3t86E-15 1t71E-15 
2190E-15 1t35E-15 
5, *3.OE-.15 2 t 07E- 15 . . '  . .  

2.88E-1.5. le47E-15 

2.32E-15 1*22E-15 

. .  . .  . .  . .  

. . .  

' PAGE 1 
U-CI +-ERROR ' XMPC 

0 830 

0.016 

0 844 
0.232 
0.009 
0.007 
0;049 

0.005 

0.014 

0.193 1105Et02 ALERT 

01006 9.80Et00 

0.188 7.48E-01 
0.061 l * l O E - O l  
01004 1e93E-02 
0.003 1t45E-02 
0.019 8t83EtOO 

0.003 4e81Et'OO 

0.007 3r86Et00 

. . . .  

. . . . . . . .  . .  
, , ..,,; ::.: '.1 .' 

' ' :,,: .,", '!.'.;'>:,,*,' ..... :. . .  . . .  
. . . . .  . : .  . ............. ........ 1. . . .  . . .  .. .. 

.. ......... ._ . . . . .  :.: . . .  . . . . .  . . . .  . . . . . .  . .  : .<,  . ,.. . . . . .  . . .  

. . . . .  

. . .  
' . .i: . . . .  . . .  . .  . .  
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WALYSIS-7 TIME: 1010 MINS DATE: 07-JUN-85@11:14 DECAY HOURS=. 165. 
SAMPLING3 TIME:168iO HOURS CFM: 2.0 

PAGE i FILTER PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  
40. IDENTI  ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI  +-ERROR XMPC 

.,:. 1 2FE-14 
.2 .: 2FE.- 1 5 

'...: 3 . . .  2FE- 17 
4 2FE-18 
5 3FE-19 

.. .6 3FE-20 
.-7 ';, ..3FE-21. 

.: 8"..'. '3FE-'22' : . 
. .  
.:;.:.9 ' 4FE-23 
10 4FE-24 
11 4FE-26 

:, 12. 4FE-27 

YJ:~. .,:1.."5~~-29. 
4.5i..:: -5FE-30 
16 . 5FE-31 
17 7FE-32 

!..:l 9 : ....... 7 FE.-34.. 

'!j1:3..; : .SFE,-28 

y.1.8: .  ...... 7F E733 

. . .  26.. 'I.. ' 7FE-35' 
'.21 9FE-44 
22 9FE-45 
23 9FE-46 

> 

. .  
. . .  

PU-239 ' 

PU-239 
PU-239 
PU-239 
PU-239 
U-235 

PU-239 
U-235 
U-235 . 

u-235 
U-235 
U-235 

'. 'PU-239 

PU-239 
PU-239 
PU-239 
YU-239. 
PU-239. 
PU-239 
PU-239 

.PU-239 ' 

. . PU-23 9 

' PU-239 

4. 11 0.383 012.56 Ot33'.1.,:. . . . . . . .  
5. 
4 t  
6. 7 0.188 0.116 0.351 

... .: ... 
8 0 t 221 O't.2kO , 0.'3 
7 0 .  188' 0..'&05'.~r3&..'. .  . . . .  

' 55. 9 0.310 Ot116 0.337 1t32Et1.3 2.83E-14 7t26E-15 0.374 .0*096 4.71EtOi 
5 .  8 0.266 0.22.5 0 
7 . 11 0 ,399 0 A9. 9.:. 0. . . . .  . . . . . . . . . . . . . . .  . .  . . . . . . . .  , .: . .  . .  

' 5. 7 0 199 o,t:l:*$ ':'o' . . .  

111 . 8 0.255 0.187 0:t'ZA.O:: .::5*64Et 1.2 S185E-14 1.38E-14 Ot330 O t 0 7 8  2e93E-01 
26. 11 0.416 0.240 Ot342 1*05E+13. 1t17E-14 3.49E-15 ' 0.124 0.037 5186E-02 

S t  9 0.299 0.268 0.332 
4 t  6 0 e 155 0 1  123.,0.*,31.2 

. . .  . . .  . .  . .  . . . .  
.>.:. ,: , 

. .  
. .  
I . .  

. ' . 1 2 * .  .:13.~0*499:.Ot.31 
' ' 5 .  "11 '0*'433"::0';.2S ' I  . 

, : 
,. . " . '  . ,  3. 5. o *  122 0,l.O ...... .;. .. _.: . . .  

6. 6 0.133 01136 O t 3 . 4 6  . 

2. ' 5  0,111 0.145 0.325 
, .  9. 10 0~366..0.~186,0.,.~. 

. . . . .  . . . . . . .  . . . . . . . . . . . . .  . .  . .  
:.2 .': .'si 9: ' .#.'* 277. 3:i *,' ,o."'' 0:. i36;*&.. l.:?i@ :.. . .  
2 t '  t , '. . .  
5. 9 0:316 Ot204 0: 
5 ,  11 Ot399'0e126 0.342. 
4. 5 0.110 0.092 0.325 

. .  I. ......... ~ . . . .  . .  
. .  

. . . .  . .  ..,. ' . . 
. .  . . . . . . . . .  . . . . . . .  
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I A L  . CORRECTI.0 

: :. 

NT' . .  .ACTIVITY 
%IL) U-CI/ML ' +-ERROR 

. - .. 

. .  

. ' .  . . . . . .  

1 ~ F E - I ~  PU-239 
2FE-15 PU-239 

, .3 .2FE-17. PU-239 
. .4 .  ' 2FE-.18. PU-239 

6 3FE-20 U-235 
7 3FE-21 PU-239 

.. 8 3FE-22 . U-235 
. ' .  4FE-23' . U-235 
.' . 4FE-.24 ' U-235: 

.. ...'4FE-26 . U ~ 2 3 5  
12 4FE-27 U-235 

.14 5FE-29 PU-239 
13 ~ F E - ~ S  PU-239 

5FE-30.:. .PU-239, . :. 
5.FE-31 ' 'PU-235?:. 

...... -..J!F'E-3,3. :: PU-239. 
18 7FE-33 PU-239 
19 7FE-34 PU-239 

.23 9FE-46 PU-239 
-0GGED ->DL1 t 

. . .  
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U-CI +-ERROR 
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-29 T.YF'E: STAI(€A>: 

SEPTH. OF. .BURIAL CORRECTION FACTORy2 t 33 (MULT.I.l?,L.I..Cfi.~I.UE > . . . . .  
. . . . . .  . .  . .  . .  , ' ,:Ad:T'IVI:TY . .  

. .  
_ '  'PR1,MARY ' GR 

U-CI/ML +-ERROR kl i .. ' 'IDENT ISOTOPE . COUNTS LLD CFWt-ERROR': EFFIC' ."' :'.'WOL.('ML 

I 1 2F-E-14 PU-239 0 *  7 0.199 Ot228 01325 4 t54Et l2  
.2 ~ F E - I ~  PU-239 8t  2 01166 01408 0.334 1t29Et13 

4 7 
0.i88 o,ots6 o,i36..ot343... o';j.86:...o \.'.::.3:.. 2FE-I7 PU-239 4 *. 

.... 344'. . . . . . . .  . . . . .  

.:. . 4.: . ' .2FE-l8 PU-239 2t * ' .  
:':'.5 .... .3FE-l9 PU-239 272 6 0.166 0.086 Q.e'Sm'.. .'.1:;.32Et13 
6 3FE-20 U-235 18t 0 0.000 'OtOOO 01320 1t05E-t13 
7 3FE-21 PU-239 €I* . 0. 01233 0.229 ,01342 

. 8 3FE-22 U-235 2, 2 O+:L66 0,408 0t340, . 

... .p:. ... ..4FE-23 
o.'.:" 14FE-24 U-235 36 t (). ooO .'olo&o.":.o.f3&~ ; ' , ,;:f.i,* 05E+,jJ 

' $1. . '.'. 4FE-26 U-235 10. .. 8 0,244 0,180 O ' e ' 3 5 0 .  ..-'2.t26 E . t i 2  

. U-235. . . . .  138 t . 6. 0. t:155, .0.,*.0,7:2:' ...f 345: ..'.:..,.:'.'5.t.64EY 12 .. 

12 4FE-27 U-235 2. 6 0,166 Ot070 01333 
13 5FE-28 PU-239 7. 2 0,166 01408 01340 9t32Et12 

, , l 4  5FE-29 PU-239 5t 12 0.444 0.300 0,346 
SFE-30 : P.U-23.9,. . I .  . . . . . .  .: 6 *, ... ::;., ,,O. ,O +'OOO "0 *,.OO 
SFE.-31 PU-239. .' " . . . .  . . . . . . . . .  

. : 2 *  " . '2" 0, 166 0,d.Q ,,. I .  . . . . . .  

:7FE-32(. . l?U.-235? . :3t ' . 8 0 2.44 O',. . i .8 
18 7FE.-33 PU-239 . 9 t  13 01533 0t100. 0.32 
19 7FE-34 PU-239 0t 8 0,222 01164 0,300 
20. . . .  7FE,-35 PU-239 2* 
.2.i'.,~,, .:qFE-44. .PU-239 . :,,' ..... 2t., . . :  ... 
22:"' .:.9FE,45 PU-239.. 4; 

-'23 9FE-46, PU-239 J t  . .  

LOGGED ->DL1: 

3t39E-15 l+ i9E-15 
3t48E-15 1*78E-15 

1t43E-13 '3tl8E-14 
1tO3E-14 3t2YE-15 

7. t. 26E-,i 4, ~ 1 t 68E-14 
1t92E-34 5t22E-15 
3t.96E-15 1 t61E-15 

2t88E-15 1t7YE-15 

3.t 1:6SE-,15 . . .  . . . .  . 1 t4,bE-15 . .  . . . . .  
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U-CI +-ERROR XHPC 

01015 0.005 5t66Et00 
01045 0.023 5.81Et00 

1,885 01421 2tJ8EtO2 ALERl  
01109 01035 5t16E-02 

Ot409 01095 3t63E-03 
Ot203 0.055 Yt60E-02 . 

0.009 01004 1498E-02. ' 

Ot027 01017 4t80Et00 

Ot006 0,003 5t27Et00 

. . .  
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NALYSISI TIME: 1OtO MINS DATE: 28-JUN-85@14:45 DECAY HOURS= 169t 
AMPLINGI TIME:168+0 HOURS CFM: . 2 t O  

. . . . . . . . .  . . . . . . . .  . .  
. i  . .  

. . .  

FILTER PRIMARY GRUSS . EKGU EFFLUENT A C T I V I T Y  ' PAGE 1 
Ot 1DENTt.ISOTOPE COUNTS LLD CPMt-ERROR EFFIC , UOL(ML) U-CI/ML _, +-ERROR U-CI t-ERROR %MYC 

. .  . . . .  . .  
,+12.. .4.52E-15 l t 5 7 E - 1 5  Ot021 
.+13' ' l r8 '4€+1.5' . 1+92E-15 01024 

4:...,c?PU-2:39' 
,5: ,..,, PU,-,23.9.':' " '  ': :'.:: 

. . .  . .  
3. .... PU-23.9:. . . .  .... :: . . .  . . . . .  

4 2FE-18 PU-239 0, 7 01211 0.t136 0,344 
5 3FE-19 PU-239 143, 6 0,166.0t086 0,340 ,1 t32Et13 7t45E-14 1t72E-14 0.985 

F:Er?O. , . ~  U-235 . . . . . . .  .9 t. . . . . . .  .O : .Q  

FE..':'22 , :<". , .  u;:*35.'".'.: :, .: .,;. 

F.E-23.::. ... U-235: . 1:' 

. .  FE,421::.i. 'Fu-2.39,: .' : .,.:I 

1'1'67E-15' ' O t ' O i l  
5..:64E.tk2. 4*43E-:1.4'. ':l t07E-14 01250 

-. . 

10 4FE-24 U-235 130t 7 0.211 01161 0,333 1 t O S E t l 3  7t05E-14 Yt64E-'14 01743 
11 4FE-26 U-235 141  2 0.166 01408 0,340 2 t 2 6 E t 1 2  6t661-I-15 1t68E-15 O t O l 5  

1.:+%15E-15. ..O to20 
1. i..84Ei- 15+. _'' :..i..o . 03s 

. .  . . .  , .  
. . . .  

16 5FE-31 PU-239 7 , .  13 0,533 O t l O O  0,327 
17 7FE-32 PU-239 4 ,  7 0,188 0.145 0,300 

.'. 
. .  . .  . . .  . . . . .  

. .  . . : . .  I,I., 

. .  . 

22 9FE-45 PU-23P 5t 10 .Ot364 OtlOJ Ot339 ' 

23 WE-46 PU-239 5 ,  8 0 ,266  O t l l l  01334 
. .  - . . . . . . . . . .  . . .  . . . . .  . . . .  
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01007 7 t 5 4 E t 0 0  
0 t 025 3 t O6E.i-00 

01227 1124Et02 ALERT 
01022 2t5136-02 

01003 3t06E-02 
01060 2t22E-01 
01173 3t52E-01 
Ot004 3t33E-02 

O t O l l  3*52E+00 
. . .  01027 3 t 9 2 E t 0 0  . .  
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U-CI  +-ERROR XMPC ' . 

. .  

. . .  

PU-239 
PU-?3Y 
PU-239 
PU-239 
PU-239 
u-235 

PU-239 
7 u-235 
" u-233 

" u-23s 
U-235 
11-235 

PU-239 

1.86E-15 0.023 0.024 2a97EtOO . . . . . . .  

5.43E-14 3.273 0,718 4.13Et.02 ALERT 
3t69E-15 0.129 01039 6+10E--02 

. .  , . % . .  

. . .  . . . . . .  

. . . . . . .  

18 7FE-33 PU-239 . 5. 10 0,377 01164 01311 
19 7FE-34 PU-239 3, 43 0,244 0,174 0,343 
120.:; ..,..-3FE.735 PU-23.9.. . .: . . .  . . . . . . . .  , . . . . .  

. .  . . . .  
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c c  I M P u L s E 33 

,REA: TA-3-29 TYPE: STAKCA3 SAMQLING PERIOD OZ-AUG-S5@14<>09-AUG-8JQ14 

INALYSISI TIME: 10.0 MINS DATE: 16-AUG-8JB13tSO DECAY HOURS= 1'68. 
;AMPLING3 TIME:l68.0 HOURS CFM: 2.0 

IEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

!O . 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17' 
18 
19 
20 

FILTER PRIMARY GROSS 
IDENT, 

2FE-14 
2FE-15 
2FE-17 
2FE-18 
3FE-19 
3FE-20 
3FE-21 
3FE-22 
4FE-23 
4FE-24 
4FE-26 
4FE-27 
SFE-28 
5FE-29 
JFE-30 
JFE-31 
7FE-32 
7FE-33 
7FE-34 
7FE-35 

ISOTOPE 

P u-239 
PU-239 
PU-239 
P u-239 
PU-239 

U-235 
P u-239 

U-235 
U-235 
U.-235 
U-235 
U-235 

PU-239 
PU-239 
P U-239 
P U-239 
PU-239 
P u-239 
PU-239 
PU-239 

COUNTS 

8 .  
6. 
5 .  
7. 

336 t 
5 .  

11 . 
3. 

56 
136. 
10. 
0. 

619 t 
4 '. 
6. 

' 8 .  
3. 
4. 
2. 
2 t  

EKGD 
LLD CPMt-ERROR EFFIC 

12 0.444 0.173 0.344 
17 0.755 0.278 0.336 
7 0.188 0.145 0.335 
7 0.188 0.136 0.354 
7 Ot199.0*200 0.355 
8 0.222 0.164 0.320 
8 0.244 0.181 0.352 
8 0.244 0.150.0.338 
8 01222 0.147 0.345 

17 0.788 0.322 0.345 
13 0.522 0.178 0.344 

7 0.199 0.193 0.337 
d 0.166 0.158 0.327. 

11 0.433. 0.111 0.350 
8 0.233 0.199 0.353 

16 0.688 0.265 0.327 
3 0.044 0.072 0.312 
7 0.183 01116 0.330 
6 0.144 0.141 0.300 
8 0.244 0.187 0.305 

EFFLUENT A C T I V I T Y  
UOL(ML) U-CI/ML +-ERROH 

1.32Et13 lt73E-13 3.82E-34 

2t67Et12 4.46E-15 1.74E-15 

5*64E+12 2t86E-14 7.28E-15 
1.05Etl3 6.81E-14 1.58E-14 

9.32Et12 3.44E-33 7.57E-34 

2 t 282. 

0.012 

0.161 
0.719 

3.228 

PAGE . 1 
.U-CI +-ERROR XMPC 

0.506 2t88Et02 ALERT 

0.005 7*44E+00 

0.041 1t43E-01 
0.167 3t41E-01 

0.705 5t77Et02 ALERT 

.OGGED ->DLl: 
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C C I H P U L S E J 3  

. . .  . . . . . .  
' . * '  ., 

. . .  . . . . .  . . . .  I : _ _  . . . . . . . . . . . . . . . . .  
. . .  . :,. ..( . . .  ,.< . . . . .  ! 

. . .  . . . .  . -  
. . . . . .  

' . . ?  

. .  CORRECTION FACTOR= ..., 
. . .  

I PAGE 1 . .  
XUPC 3;' IDENT. ~ S O T ~ P E  COUNTS LLD U-CI +-ERROR I 

21 9FE-44 PU-2.39 
22 9FE-45 PU-239 
23" . .:9FE116 PU-239 
$OGED ->DL13 

' 

.: ' x . .  . . . .  I.. . . . . . . .  
. I. 

. . .  . . . . .  . . .  . . .  . . . . .  I . . . . .  . . .  

. .  . . '. . %  ' 

. .  . .  . .  . . . . . .  ;, :: ,: ( .  , _  .:. ' . 
. .  . .  . ' . '  :. . . . . . . . . . . . . .  

3. 8 0.244 0.113 0.325 
3. 5 01ilO 0 . 0 7 7 ' 0 . 3 4 8  
4 . .  1 3 ' 0 * 5 4 4  0 .240 0.349 . .  

. . . . . .  
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c c  I M P u L s E 31 

REA: TA-3-29 TYPE: STAK(A3 SAMPLING PERIOD 09-AUG-85@14(>16-AUG-85@14 

NALYSISJ TIHE: 10. 1 MINS DATE; 23-AUG-85@16$ 16 DECAY HOURS= 170. 
AMPLING3 TIME:168tO HOURS CFM: 2.0 

EPTH OF BURIAL CORRECTION FACTOR=2.33 ~MULTIPLICATIUE~ 

FILTER PRIMARY 
0. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
1s 
16 
17 
18 
19 
20 
21 
22 
23 

. .  

IDENT 4 

2FE- 14 
2FE-15 
2FE-17 
2FE-18 
3FE- 19 
3FE-20 
3FE-21 
3FE-22 
4FE-23 
4FE-24 
4FE-26 
4FE-27 
SFE-28 
SFE-29 
SFE-30 
5FE-31 
7FE-32 
7FE-33 
7FE-34 
7FE-35 
9FE-44 
9FE-45 
9FE-46 

... .. 

ISOTOPE 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
U-235 

P U-239, 
U-235 
U-235 
U-235 
U-235 
U-235 
PU-239 
P u-239 
PU-239 
P U-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
P U-239 
PU-239 

GROSS 
COUNTS 

44 
8 .  

' 8.  
6. 

161 t 
6. 
9, 
74 
94 . 
171 4 

8 .  
12. 
7. 
3. 
3. 
9. 
2. 
4 ?  
6. 

. 8 .  
4. 
11 
3. 

RKGD 
LLD CPMt-ERROR EFFIC' 

8 04244 0.158 01338 
17 0.755 0.278 0.330 
5 0.099 0.086 0.345 
8 0.233 0.165 0.345 
7 0.177 0.130 0.361 
8 0.255 0.200 01323 

. 7 01177 0.164 01360 
6 0.135 0.158 0.340 
8 0.222 01164 0.345 
17 0.799.0.291 0.350 
12 0.444 0.332 0.364 
7 0,188 0.126 0.340 
5 0.110 0.078 0.336 
7 0.197 01127 0.347 
8 0.233 04122 01353 
15 0.624 0.171 04344 
4 0.077 0.097 0.312 
U 0.222 O,t130 01335 
4 0.077 01120 0.300 
8 04266 01212 0.301 
7 0,177 011S6 0.348 
5 0.111 0.060 0.319 
16 0.688 0.266 0.341 

EFFLUENT ACTIUITY 
UOl.(HL> U-CI/HL +-ERROR 

2+48€+12 3r70E-15 -1.63E-15 

1t32Et13' 8104E-14 1.84E-14 

2167Et12 3465E-15 lt49E-15 
1t75Et12 2t92E-15 1t30E-15 
5t64Et12 418JE-14 1.16E-14 
lt05Et13 8149E-14 1+94E-14 

2 t 48Et 12 5 t 42E-iS 2 108E-15 
9*32E+12 3*20E-15 1.53E-lS 

2486Et12 3t17E-15 1.46E-15 

PAGE 1 
XHPC 11-CI +-ERROR 

01009 

1.063 

0.010 
0 . 005 
0.273 
0.895 

0.013 
0 t 030 

0 t 009 

0.004 6.17Et00 

0.243 1.34Et02 ALERT 

0,004 6t09Et00 
0 002 1 46E-02 
0.065 2t42E-01 
0.205 4424E-01 

01005 2471E-02 
0.014 5133Et00 

0.004 !5+29Et00 . .  
. .  . .. 



C C  I M P U L ' S  E 31 

REA: TA-3-29 TYPE: STAKXA) SAflYLING PERIOD 16-AUG-85@14<>23-AUG-85@14 

: '1 ' 2 i ~ - 1 4  
2 2FE-15 
.3 2FE-17 

. .4' 2FE-18, 
5 3FE-19 

7 3FE-21 
8 3FE-22 

.. 9,. 4FE-23 
l,O..,  ' 4FE-24 
1 S  4FE-26 

13 5FE-28, 
14 5FE-29 
1.5 .. : .  . .5FE-30 
;$;7.:':,: ...: . .  

. . . . . . . .  :7FE.-32: . 

' 6  . .  3FE-20 

12 4FE-27 

$6: :.:..':.'. 5FE-31 , ' 

..$8 ......... '9FE.633. 
19 7FE-34 
20 7FE-35 

',22 ;.'(:.:.9FE.?45; 
'23 :.:'9FE-46. ' 
-0GGED ->DLl: 

.,2:1 . .  ..9FE-44. 

PU-239 
PU-239 
PU-239 
PU.-239 
'f U-239 

U-236 
PU-239 

, U-235 
U-235 

.: U-235 
' U-235 

U-235 
PU-239' 
PU-239 
PU-239 

. . .  PU-239 
PU-239 .". 

PU-239. 
PU-239 
PU-239 
PU-239 

PU-239' 
PU-2.3.9,. 

2. 
10. 
2. 
51 

225 t 
26 t 

5. 
4.  

1141 
' 127. 

18. 
10. 
3. 

11. 
4. 

' 6. 
' 2. 

1. 
3. 
8.  
8. 

. .  ' " 10. 
12. 

. . .  

. .  . . . . . . .  . .  . .  . . . . . . . . . .  . . . . . .  .- - . .  . .  

I3 0.244 0.158 0.335 
17 0.755 0.278 0.340 
7 0.177 0.097 0.1333 , 

8 0 * 23.3 0 *..265,., Q,:i341':' 
8 0 233 0...1.4i' '0~343;,:'<; '1'.;32~4.13. 1 2 0 ~ - 1 3  
8 0.244 0 ~ 2 0 0  Oe32-&-'. -.-i.i'05E+1.3 i.35E-14 
7 01199 0.173 0.365 
8 0.222 0.178 0.339 

. 8 0.222, Qr164.0*303 t 64E.ti2 6 t 68E-14 
17 0 799 .O 4.06.; .,0';6:.; 34;3.. .. 6:..37E-:l4 
.12 0 444 Q;  332" '0:. .3s$ .2&fl2 7 j.03E- 15' 

8 0.255. Ot lP3 .0 .340 .  .. :-.2';48€+12 4t02E-15 
6 0.144 0.088 0.323 
7 0.197 0,127 0.344 1t49Et13 4t82E-15 
8 0.233 0*1.22 0 

j . .  .I . . . .  

I 35E.+.i3 ...... 

. . . .  . . .  . . . .  . .  16 ' . O  o'1.2:1 69.9,. 1 0,?,37$:'':.9 (j *,.& . . . .  

5 0.122 0.097 0.346 
7 0.177 0.163 0.330 lt75Et12 3.46E-15 

:2. . . . .  .5 8lE-15. 
3 " '  J'.;OiE-15 

2 e70E-14 
3 t 94E-15 

1.57E-14 

2t04E-15 
1 t6QE-IS 

1 e93E-15 

. i . 4 a ~ - i 4  

. .  . . .  

1 r49E-15 

,2 t 22E-15 
1 e'88E-15 

. .  . . .  . .  
. .  . .  

. . . .  . . . .  .... . . . . .  I . . .  ". :. 
. .: 

. .  . . . . . .  . . . .  

. . .  
. .:. , ' : . . . . . . . . . . . . . .  . .  

. .  . . . . . .  :PAGE 1 . ' : 

U-CI +-ERROR XMPC 

1 t584 
0.142 

0.377 
0.671 
0.016 
01010 

0.072 

0 . 006 

0 t 026 
0.074 

0.356 2t00Et02 ALERT 
0 t 042 6'. 73E-02 

0 t 088 3 t 34E-01 
0.156 3t18E-01 
0.005 3t51E-02 
01004 2t01E-02 

0.029 8*03E+00 

. . .  . . . .  . :: . 
. . .  ...... 

. .  .... 

*:. .... ..... .... 

.. . . . . . .  .... 
:,.,. . .  ,... .... %'.> : ... 
. . . .  . ,.. . :. 

. . . .  

0.003 5t77E+00 

0.010 9r68Et00 
0.028 8635Et00 

. .  . .  . .  

' .  '. 

. .  
. .  

I .  , 

._._ . . .  . . .  . . .  . .  . .  . . . . . . . .  . . . . . .  

. .  . .  . .  . . . . I  . .  . .  
... 



._ .... . _  . . . . . .  -. ... - . . .  - ........ - . - . . . . . . . . . . . . . .  - . . . . . . . . .  ._ .... 

. . .  . . . . .  .,. . .  . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . .  
.I, :; , : :.: ' .I '_ .'.: , , 

. .  

?EA: TA-3-29 TYPE: STAKCA3 SAMPLING PERIOD 23-AUG-85@14<>30-AUG-85@14 

ZPTH OF BURIAL CORRECTION FACTOR=2t33 (MULTIPLICATIVE) 

. F ILTER PRIMARY 
3 t.. IDENT t 1,SOTOPE 

1 2FE-14 PU-239 
2 2FE-15 PU-239 
3 2FE-17 PU-239 

5 3FE-19 PU-239 
.6 3FE-20. U-235 
7 3FE-21, PU-239 
8 3FE-22 U-235 
9 . 4FE-23 U-235 

:. 4 .. 2FE-18. ..PU-239 

10 . . .  :. .. 'SFE-24 :: . U-235 
1:1 ,':I.' ',4FE-T6: , "U-935 

L. .. b 

f ~ . : . .  . . . ~FE- .z~  u-2.35 
13 5FE-28 PU-239 
14 5FE-29 FU-239 
1 5 :  5FE-30. PU-239 
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19 7FE-34 PU-239 
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5. 
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5. 

12. 
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3t 
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6 t  

";lot 
4. 
3 t  
4. 
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2 t  
4 t  
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. . .  
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' 8  Ot.233 Ot141'4;3&i 
. 8 Oe.233 0+165.0*34$ 

8 Ot255 0t244. Ot3-2i'. . . . . . . . .  I. . 

7 0.210 0.105 01365 2t67Et12 
8 0.222 0,178 0.339 1 t75Et l2  
8 04222 O t 1 6 4  0.307.  

.. ..:17.. ;: 0.t 777:: .O.* 264. . 0'; 3431': 1'2," 0 446. 0.,.1'80:: 0 .  354';; 
8 ot24J 0't.$.93 0.r340:. 
7 0,199 01141 01323 , 

7 01197 0.127 0,344 
8 0 t 2x3, . 0 t 1.22. 0 * 353. ..' 
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, ''7 .o * 1. 'b , 1 . & 3 : 2 , ' . ( )  ', .33p ;,,, :"; ::.. . t * 
' 8  Ot266 Ot212 ot314 . . . . .  'j'..: i... . 
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0 OtOOO OtOOO Ot316 .  ' l t 4 7 E t l 3  
15 0.643 0.254 0.338 :... 

. . . . . . .  . . .  . . . . . . . . . .  
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U-CI/ML +-ERROR 

9t07E-15 2t96E-15 
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1 .  . . .  . .  
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U-CI  +-ERROR XMPC 

O't041 0,013 1t51Et01 

'.? 
2 
_:.. 
.3  . *. . .  14444 01327 1t83Et02 ALERT 
. '. . _. 

0.013 Ot005 8t30Et00 
OtO20 OaO06 5t62E-02 
0.306 01073 2t71E-01 - 
0.616 0.145 2t92E-01 >? 

. .% . .' 

8*40E-14 1t93E-14 

4406E-15 1t77E-15 
eq.724 01147 01034 1t4OEtO2 ALERT-. 

Ot060 0.026 6e77Et00 

. ..: . . . . . .  . . . .  
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. ' .  FE-lAA 
! 'FE-2A 
iGED ->DLl: 

U-235 11, . 20 0.966 0.287 0.325 
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C C I M P U L S E J J  

EA: TA-3-29 TYPE: STAK(A3 SAMPLING PERIOD Ol-FEB-85@14<>08-FEB-85@14 

ALYSISJ TIME: 10.0 MINS DATE: 19-FEB-85@11:45 DECAY HOURS= 262. 
MPLINGJ TfHE:168*0 HOURS CFM: 2.0 

PTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIHARY GROSS BKGD EFFLUENT A C T I V I T Y  
IDENT. ISOTOPE COUNTS LLD CPM+-ERROR EFFIC UOL(ML) U-CI/ilL +-ERROR 

1 2FE-14 
2 2FE-15 
3 2FE-17 
4 2FE-18 
3 5FE-28 
4 5FE-29 
5 SFE-30 
6 5FE-31 
1 9FE-44 
2 9FE-45 
'3 9FE-46 
GGED ->DL12 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 . 

PU-239 
PU-239 

3. 6 0.166 0.100 0.344 . .  

' 5. 8 Oe222 0.119 0.341 
6. 7 0.177 0.109 0.341 
4. 7 0.177 0.082 0.351 
5. 7 01188 0.161 0.362 
4. . 8 0.222 0.156 0.353 
5. 9 0.288 0.126 0.343 

18. 8 0.244 0.158 0.330 2.67Et12 8.65E-15 ,2*87E-15 
53. 15 0.655 0.343 0.354 7*74E+12 2.41E-14 6e15E-15 
84. 10 0,333 0.165 0.335 4.48Et12 4.42E-14 1.07E-14 
22 . 9 0.277 0.120 0.333 1*47Et13 1.06E-14 3.38E-15 

'\ 

- . . . .  . .. . . . . .. . . . . . . . . . . . . . . . . - .. . .. ._ . - _. . . . . _. . _. . - - - 

P.AGE 1 
U-CI  +-ERROR XHPC 

0.023 0.008 1444Et01 
0.186 0.048 4.01EtOl 
0.198 . 0.048 7.36Et01 
0.156 0.050 1.77Et01 

- - . . . - . . ._ . . . . . - . . -. . . - _. . . . .. 

ALERT 

' i  

. I  
. .  

i 

li' . 

I ? .  

1; 

. -! .. j i  

. .. .. . 

i '  

ii . .  . 
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C C  I . M P U L S E 3 1  

:EA: TA-3-29 ' TYPE: STAKCA) SAMPLING PERIOD 2S-JAN-85@14<>08-FEB-85@14 

IRLYSISJ TIME: 10.0 MINS 'DATE: 19-FEB-85@12:01 DECAY HOURS= 262, .' 
rHPLING3 TIHE:336*0 HOURS CFM: 2tO 

. .  

lPTH OF BURIAL CORRECTION FACTOR=2t33 (MULTIPLICATIVE) 

FILTER PRfHARY OROSS . BKGD EFFLUENT A C T I V I T Y  
I t  IDENTt ISOTOPE COUNTS LLD CPMt-ERROR' EFFIC , UOL(ML) U-CI/ML +-ERROR 

5 3FE-19 PU-239 
6 3FE-20 U-235 
7 3FE-21 PU-239 
8 3FE-22 U-235 
9 4FE-23 U-235 

LO 4FE-24 U-235 
1 1  4FE-26 U-23S 
12 4FE-27 U-235 
17 7FE-32 PU-239 
18 7FE-33 PU-239 
19 7FE-34 PU-239 
20 . 7FE-35 PU-239 
3GGED ->DL1 : 

238 t 
13 t 
29 t 
20 t 

2148. 
132t 

l l t  

19t 
2, 
3t 

10. 
4 ,  

9 0.277 01185 0.301 2464Et13 
9 0.288 Oil83 01326 2t11Et13 

10 Ot3b6 0.165 0,310 5*35Et12 
9 0.288 0.208 01335 3.50Et12 
2 01200 0.447 0.337 1t13Et13 

12 0.455 Ot181 0,341 2t11Et13 
10 0.344 Ot212 01329 4.52Et12 
17 01766 01217 01348' 4t95Etl2 
8 0.255 0.173 Ot328 
8 0*255 0.229 01350 

13 0.522 0,204 0.313 
7 0.188 Ot105 0.344 

7t17E-14 
2 6 85E-15 
7 + JOE-1 5 
4 t69E-15 
5 t 84E-13 
3t43E-14 
2 t 11E-15 
2 t 99E-15 

1t6lE-14 
1.07E-15 
2 t 2lE-15 
1 t 48E-15 
1 t 26E-13 
7 t 97E-15 
8t43E-16 
1 t 19E-15 

. . _  . _  

PAGE 1 
U-CI +-ERROR XUPC 

1 t896 
0 t 060 
0 + 040 
0,016 
6.587 
0 t 723 
0.010 
0.015 

0.425 1e20Et02 ALERT 
0.023 1t42E-02 
0,012 1t2JEt01 
0t005 2.34E-02 
1.421 2t92Et00 
0.168 lt71E-01 
0,004 1t05E-02 
OtO06 1t49E-02 

3 

4 

b 

. .i 

1 

.. . .  
i '  

' < I  
._>. I <<! 
. . I  . . .. .. 

' I '  

I 

. i  .. . 
... 

\ 



C C  I M P U L S E 3 3  

:EA: TA-3-29 TYPE: STAKCA) SAMPLING PERIOD 08-FEB-85@14<>15-FEB-85@14 

!ALYSISl TIME: lot0 MINS DATE: 22-FEB-85@13:31 .DECAY HOURS= 168.e' 
IMPLINGI TIME:168tO HOURS CFM: 2.0 . 

IPTH OF BURIAL CORRECTION FACTORz2t33 (MULTIPLICATIVE) 1 

FILTER PRIMARY 
I *  

1 
2 
3 
4 
5 
6 
7 
8 
9 

.o 
Ll 
12 
13 
14 
15 
16 
17 
18 
19 

21 
22 
23 

- 20, 

IDENT. ISOTOPE 

2FE-14 
2FE-15 
2FE-17 
2FE-18 
3FE-19 
3FE-20 
3FE-21 
3FE-22 
4FE-23 
4FE-24 
4FE-26 
4FE-27 
5FE-28 
5FE-29 
5FE-30 
5FE-31 
7FE-32 
7FE-33 
7FE-34 
7FE-35 
9FE-44 
9FE-45 
9FE-46 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
U-235 
PU-239 
U-235 
U-235 
U-235 
U-235 
U-235 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 

GROSS 
COUNTS 

S i  
'5 . 
9. 
2, 

653 t 
5. 
6t 
12 t 

680 t 
26 t 
6 t  

7. 
10 t 
13. 
5. 

. 7. 
5t 
4t 
7. 

11 . 
18. 
10. 
12, 

BKGD 
LLD' CPMt-ERROR EFFIC 

8aOt244 0.150 0,344 
12 0.477 0.204 Oe341 
8 0.233 0.111 Oe341 
8 Ot222 0.120 01351 
6 0.133 0.111 0.362 
9 01288 0.189 0.353 
12 Ot477 0.311 0,343 
9 Ot277 0.156 0.330 
16 0.710 Ot265 0.354 
10 01366 0.223 01335 
9 0.322 0.192 0.333 
12 01477 0.097 0.336 
13 0.343 Oe218 0.356 
10 O e 3 6 6  0.165 0,336 
8 0.244 0.101 01301 
12 0,455 0.278 0.326 
7 0.210 Ot145 0.310 
IO 01332 Ot141 Ot335 
13 01510 0,190 0.337 
13 0.510 0,196 01341 
8 Ot233 0.150 0,329 
16 Ot732 0.277 Ot348 
7 0.177 0.185 01328 

EFFLUENT ACTIVITY 
UOL(ML) U-CI/ML 

2t48Etl2 3t59E-15 

1.32Et13 3t3OE-33 

1.75Et12 5t13E-15 
5t64Et12 3t49E-13 
1t05Etl3 1t22E-14 

1t49Etl3 5e10E-15 

7t74Et12 8e74E-15 

1t47Etl3 5.72E-15 

PAGE 1 
XMPC $-ERROR. U-Cf +-ERROR 

lt6BE-15 Ot009 01004 5,98E+00 

7.21E-14 4.367 0.953 5t51Et02 ALERT 

2t04E-15 0.009 0.004' 2t57E-02 
7t6lE-14 1.966 0,429 1t.74Et00 
3t63E-15 Ot1.24 01038 6t12E-02 

I 

:i 

i 

. .  
. i i  

I .  

2t07E-15 01076 Ot031 8t50Et00 

- 
2.90E-15 OtO68 ' 0;022-.1+46EtOl 

2tOSE-15 0.084 Ot030 9t54EtOO 

?I 

. .. , .  

. .  

IGGED ->DL1: 

.. . 



C C I M P U L S E I I  

EA: TA-3-29 TYPE: STAKXA3 SAMPLING PERIOD 15-FEB-85@14<>22-FEB-85@14 

ALYSISI TIME: lot0 HINS DATE: Ol-MAR-85@13:54 DECAY HOURS- 168. 
MPLING3 TIHE:168tO HOURS CFM: 2tO 

PTH OF BURIAL CORRECTION FACTOR32t33 (MULTIPLICATIVE) . .  

FILTER PRIMARY GROSS 
t 

1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 

IDENTt ISOTOPE COUNTS 

2FE-14 
2FE-15 
2FE-17 
2FE-18 
3FE-19 
3FE-20 
3FE-21 
3FE-22 
4FE-23 
4FE-24 . 

4FE-26 
4FE-27 
5FE-28 
5FE-29 
5FE-30 
5FE-31 
7FE-32 
7FE-33 
7FE-34 
7FE-35 

ru-239 
F'U-239 
PU-239 
PU-239 
PU-239 
u-235 
PU-239 
U-235 
U-235 
U-235 
U-235 
U-235 
PU-239 
FU-239' 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 . 

GGED ->DLl: 
.. - 

5t 
6t 
6 t  
5t 

1098 t 
lot 

8 t  

14 t 
193. 
41 t 
12t 
9t 
5t 
9t 

11 t 
5 .  
4. 
8t 
5 ,  
6, 

' BKGD 
LLD CPMt-ERROR EFFIC 

7 01188 0,183 0,333 
10 01355 01180 01332 
8 01233 0,099 Ot353 
5 01088 0.092 Ot3SO 
8 01266 01122 01352 
7 01199 0.132 01328 
6 0.133 01132 0,358 
7 01211 01126 0,341 
9 0,277 01171 0.324 
18 01832 01330 01346 
14 Ot6lO 01153 0,345 
7 Ot2ll 06190 0,337 
8 Ot244 Ot123 0.336 
12 01477 01171 Ot355 
16 01700 Ot217 0.358 
11 0,432 01172 0,338 
7 Ot188 Ot145.Ot310 
12 01444 01072 0,332 
8 01221 01156 01307 
8 01244 Ot187 01346 

EFFLUENT 
UOL (HL 1 

lt32Et13 

2 t 67Et 12 
1 J5Et12 
5 t64Et12 
1 t05Et13 

1;05Et13 

2t48Et12 

ACTIVITY 
U-CI/HL +-ERROR 

5t71E-13 1t24E-13 
4t48E-15 1 t87E-1.5 
3142E-15 1t48E-15 
6t40E-15' 2t34E-15 
1t08E-13 2t44E-14 
1t73E-14 4t72E-15 

3t75E-15 lt50E-15. 

PAGE 1 
U-CI +-ERROR XMPC 

7t549 1.637 9t52Et02 ALERT 
010.47 0.020 2t24E-02 . 
0,009 0,004 5t70Et00 
0.011 0.004 3t20E-02 
Ot607 Ot138 St39E-01 
01103 Ot050 8t67E-02 

01009 0.004 1t88E-02 

I 

I1 

1 



! 

C C  I M P U L S E 3 3  

: TA-3-29 TYPE: STAK(A3 SAMPLING PERIOD '15-FEB-85@14~>22-FEB-85@i. 

1LYSIS l  TIME: 1011 . MINS DATE: 05-MAR-85@0?:20 DECAY.HOURS= 259.  
'IPLING3 TIME:168+0 HOURS ' CFM: 2 . 0  

3TH OF BURIAL CORRECTION FACTOR=2,+33 (MULTIPLICATIVE) 

PAGE 1 FILTER . PRIMARY GROSS EKGD EFFLUENT ACTIVITY 
+ IDENT, ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UQL(ML) U-CI/ML $.-ERROR U-CI +-ERROR XMPC 

1 9FE-44 PU-239, I .  6 01166 01141 01361 . ' 

2 9FE-45 PU-239. 71 6 0,144 0+123 0.348 4148Et12 2.91E-15 1137E-15 .0+013 0,006 4185Et00 
3 .  9FE-46 PU-239 9 *  4 0.066 01111 01307 1447Et13 .4195E-15 1+97E.-15 0,073 01029 8125Ef00 

. .  3GED ->DLI:  

.. . 

3 

, 4  

: : 

. . . . . . . . 
: I. :: 

'. i 
.. . 

.. . ._ . .. '. .- 
,. .:I 
. j I4 
. -. 

.IS 

- I6 

w 

. .  



' f C I M P U L S E 3 3  

I A :  TA-3-29 TYPE: STAKCA) SAMPLING PERIOD 22-FEB-85@14(>01-MRR-85e14 

\LYSIS7 TIME: 1 0 + 6  MINS '  DATE: 08-MAR-85@12:44 DECAY HOURS= 167, 
, 4PLING3' TI f lE:168*0 HOURS CFM: 2 . 0  

'TH OF BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS 

GGED ->-DL1 : 

1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 

IOENT 

ZFE-14 
2FE-15 
ZFE-17 
2FE-18 
3FE-19 
3FE-20 
3FE-21 
3FE-22 
4FE-23 
4FE-24 
4FE-26 
4FE-27 
5FE-28 
5FE-29 
5FE-30 
5FE-31 
7FE-32. 
7FE-33 
7FE-34 , 

7FE-35 

ISOTOPE 

PU-23Y 
PU-239 
F'u-239 
F'U-239 
PU-239 

U-235 
PU-239 

U-235 
U-235 
u-235 
U-235 
U-235 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
P U-239 

COUNTS 

6 ,  
12, 
2, 
5 ,  

323 
' 20 ,  

18, 
9 *  

182. 
24 
17, 

6 *  
1, 
9, 

18, 
12, 

3. 
7, 
4, 
6 ,  

BKGD 
LLD CPMt-ERROR EFFIC 

7 0.188 0,183 01333 
9 0,322 0.210 0,332 
7 0,188 0*10S 0,353 
4 01077 0 , 0 9 7  01350 
7 0,188 0,116 0,352 
7 0.199 0.132 0,328 
8 0,233 0,149 0.358 
8 0.232 0,111 0,341 

' 8 0,244 '0+.200. 0,324 
17 Ot754 0,324 0,346 
14 0.610 0,153 0,345 

7 0,210 0,126 0.337 
6 . 0 . 1 5 5  Ot200 0,336 

12 04.477 0,171 0,355 
16 0,6813 0,247 0,358 
11 0,432 0.172 0,338 
6 0.155 0,113 0.310 

12 0,455 Ot260 0,332. 
9 0 , 2 7 7  0,185 0,307 
8 0 , 2 5 5  0.142 0.346 

EFFLUENT A C T I V I T Y  
UOL(ML) U-CI/ML +-ERROR 

' 1  .. 

1929Et13 4*47E-15 1*69E-15 0 058 

0,006 
2 090 
OIlOO 
0 020 
0 I 006 
0,541 
0 085 
0,012 

0 0 0 Y  
0,010 

0,022 7',+48Et00 

01003 3.46Et00 
0,464 2 + 6 4 E t 0 2  ALERT 
0 + 032 4 73E-02 
0+007, 1.25EtOl  
0 003 i 661:-02 
0,523 4*80E-01 
0.026 4,01E-02 
0,005 2+65E-02 

0,003 8 + 6 5 E t 0 0  
0 * 0 0 5  6.35Et00 

PAGE 1 
U - C r .  +-ERROR XMPC 

. .% '. . . 
. I  . .: ~ 

I .j 

..I ' 

.... 
,,<. .I 

. .  .:-. ;:' I ~ . .  ,.. 

.. ., .:'I. 
- .  
. :  

.. . . .  . . .  . . .  
.:r.: 
.: : 
I .  

,. . , 



C C I M P U L S ' E I J  

EA: T A - 3 - 2 9  TYPE: STAK-CA) SAMPLING PERIOD Ol-MqR-85el4(>08-MAR-85@14 

ALYSISJ TIME: 1 b t O  MINS DATE: 15-MAR-85@10:36 DECAY' HOURS= 165. 
MPLINGJ TIME:168tO HOURS CFM: 2tO 

PTH OF BURIAL CORRECTION F&CTOR=2t33 (MULTIPLICATIVE) 

. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
i3 
9 
0 

FILTER PRIMARY 
IDENT t 

2FE-14 
2FE-15 
2FE-17 
2FE-18 
3FE-19 
3FE-20 
3FE-21 
3FE-22 
4FE-23 
4FE-24 
4FE-26 
4FE-27 
SFE -28 
SFE-29 
5FE-30 
5FE-31 
7FE-32 
7FE-33 
7FE-34 
7FE-35 

GGED ->DL;l: 
- . . .. . - 

ISOTOPE 

P u-239 
PU-234 
F'U-239 
PU-239 
PU-239 

U-235 
PU-239 

U-235 
u-233 
U-235 
u-235 
u-235 

F'u-239 
P u-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 

GROSS 
COUNTS 

4 t  
6, 
4. 
2t 

309 t 
5. 

2 5 .  
. l o t  

499 
2? t 
13. 
. 5 .  
2t 

15. 
% +  
8 .t 
6 t  

4. 
11 
9. 

'BKGD . 

LLD CPMt-ERROR EFFIC 

7 d + l 8 l 3  0,183 01330 
9 01322 0121.0 01335 
7 0,199 0.157 Ot33l 
.5 01122 0.097 Ot3.44 
7 01188 0.116 O't341 

. 7  01199 O t 1 3 2  0.329 
8 0.244 0,159 0.362 
8 01232 O + l l l .  0.337 
8 01244 0 .200 .0 t328  
16 0,721 Ot222 0,336 
14  0.610 0.153 0,342 
7 0,210 O t 1 2 6 ' 0 t 3 3 6  
6 Ot155 01200 01324 

12 01477 0.171 01337 
16 0.688 0,247 01337 
11 01432 0.172 O t 3 4 l  
8 0,232 O t . l l l  0t313 

13 01499 0,141 0.337 
7 01199 Ot122 01300 
1 O t 1 9 Y  01070 01303 

EFFLUENT A C T I U I T Y  
UOL(MI-1 U-CI/ML +-ERROR 

l t 3 2 E t 1 3  1 t65E-13 3167E-14 

2 t 6 7 E t f 2  1t14E.-14 3t44E-15 
1.75E.1.12 4.18E-I5 118SE-I5 
5 t 6 4 E t 1 2  2t78E-13 6tO9E-14 
l t 0 5 E t 1 3  1 t l 9 E - 1 4  3t70E-15 

1 t 4 9 E t 1 3  5.S7E-15' '2.24E-15 

1 t 7 5 E t 1 2  4t25E-15 1199E-15 

PAGE I 
U - C I  +-ERROR XMP c 

2 t 1 8 5  

01031 
01007 
1 t566 
01126 

0.083 

0 1 007 

01485, 2 t 7 5 E t 0 2  ALERT 

OtOO? 1 ? 9 l E t O l  
01003 2t09E-02 
Ot343 1 t 3 9 E t 0 0  
0.039 5t95E-02 

Ot033 9.28Et.00 

0.003 7 t 0 8 E t 0 0  ' 

.. . .. .; i 

. '  ' :: 1 

. . .  
.', fi .:..;; . ..:?I 

. .  
3 

4 

. .  . .  
. . .  

.: . . . _ *  : .. . 
>.? , li .... 

. .  :. .':.I,, 
. 2 :  ,. . .  
. .. . . .  * , 1 

'. I 
-. . 1: . . ',;<I 

i . j r  ,.;.. ;.,* ?? 
I, -. . 

?I 

. .  .. .:, . . : .  
.+i ..., . 
.. , i. 

1: 

.. 



. . .  

C C  I M P U L S ' E  3 3  

fA: TA-3-29 TYPE: STAKCA) SAMPLING PERIOD 22-FEB-85@14<>08-MAR-85@14 

?LYSIS] TIME: 10.0 MINS IUATE: 15-MAR-85@10:54 DECAY HOURS= 165, 
YPLINGJ TIME:336*0 HOURS CFM: 2+0 

'TH OF BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIVE) 

F 11. TER PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
IDENT. ISOTOPE COUNTS' LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR 

1 9FE-44 PU-239 11. 10 '0 .344  0.133 0.351 1.55Et13 1.98E-15 9.00E-16 
2 9FE-45 PU-239 101 13 01554 0.379 0.338 
3 9FE-46 PU-239 5 .  . .  7 0.188 0.161 0.337 
SGED ->DL1: 

\ 

_ .  . .A, 
' l., 

PAGE 1 
U-CI +-ERROR XMPC . 

0.031' 0.014 3+29E+00 

. .. 



_. . . ... .. . . . .  .. .. . .. . . .  . . .  . .  

C C f M P U L S E J J  . 

:EA: TA-3-29 TYPE: STAKCA) SAMPLING PERIOD 08-MAR-85@14.~>15-MAR-85@14 

IALYSISI TIME: 10.4 'MINS DATE: 22-MAR-85@15:11 DECAY HOURS= 169. 
IMPLING] TIME:168*0 HOURS CFM: 210 

:PTH OF BURIAL CORRECTION FACTOR=2~33~~MULTIPLICATIWE) 

FILTER PRIMARY 
I *  IDENTt  ISOTOPE 

1 
2 
3 
4 
5 
6 
7 
8 
9 .  

.o 

.1 

.2 

.3 

.4 

.5 
6 
.7 
.8 
. 5 ? .  
!O 
!l 
!2 
!3 

2FE-14 
2FE-15 
2FE- 17 
2FE-18 
3FE-19 
3FE-20 
3FE-21 
3FE-22 
4FE-23 
4FE-24 
4FE-26 
4FE-27 
5FE-28 
5FE-29 
SFE-30 
5FE-31 
7FE-32 
7FE-33 
7FE-34 
7FE-35 
9FE-44 
9FE-45 
PFE-46 

IGGED ->DL1 : 

PU--239 
PU-239 
PU-2.39 
PU-239 
PU-239 
U-235 

P u-239 
u-235 
U-235 
u-235 
U-235 
u-235 

PU-239 
PU-239 
P U-239 
PU-239 
PU-239 
P U-239 
FU-239 
PU-239 
F' u -- 23 9 
PU-239 
PU-239 

GROSS 
COUNTS 

3. 
8. 
51 
31 

l 6&  + 
4. 
151 

1351 
534 
37 1 
12. 
161 
10; 

' 31 
, f3 .  
11 . 
7. 
9. 

. 10.' 
.6+ 
1.5 . 
11 I 
81 

BKGD ' 
LLD CPM+-ERROR EFFIC 

7 0.188 0.183 0.330 
9 0+310 0.153 0.335 
7 0.199 0.158 01331 
8 01249 0.137 0.344 
7 01177 0.109 01341 
8.0.. 222 0 + 130 0 + 362 
7 01216 01098 0.337 
7 0.183 0.132 0.328 

. 7 0.+210 0.126 0.336 
7 0.183 0.098 0.324 

11 0.416 0.159 0.337 
16 0.688 0.247 0.337 
11  0.433 0.216 0.341 

8 0.249 0.104 0.313 
'12 0.466 0.272 0.337 

8 01249 0,054 0.303 
.6 0.133 0.150 0.354 
8 0.255'0.142 0.338 

' 9 0.288 0.161 .0.345 
8 0.222 0.130 0.328 
7 0.199 0.199 0,323 
9 0.288 0.189 0.351 

14 0,565 0.185 0.338 

EFFLUENT ACTIVITY 
UOLtML) U-.CI/ML +-ERROR 

2+67E+12 6+72E-15 2t44E-15 
1.75Et12 7119E-14 1.67E-14 
5 1 64E.t 12 2 + 81E-1 3 '6 15E-14, 
1+0!5EtlJ 1192E-14. 5.27E-15 
2*.26Et12 4.OSE-I5 1+82€-15 

2+67E+12 4+93E-i5 2119E-15 
6+04E+12 2.82E-15 1123E-15 
1'+43Et13 3rJ4E-15 1.55E-15 
2.86Et12 3 d E - 1 5 .  1+58E:1.5 

7.74Et12 7.10E-15 2136E-15 
4*48Et12 4.+05E-15 1+&1E-15 

PAGE 1 
u--01 +-ERROR XMF'C ' 

1.128 

0.018 
0.126 
1 +S82 
0 . 203 
0.009 

0.013 
0.017 
0 + 048 
0.010 

0 + 055 
o.oi8 

0 + 258 1 + 42E.t.02 ALERT 

01007 1*12Et01 
0.029 3.60E-01 
0.346 1.40Et00 
0.05d Y16lE-02 
0.004 2.02E-02 ' . 

0.006 8.21E.fOO 
0.007 4.69EtOO 
0.022 5.56Et00 
0.005. 6+01Et00 

0.018 1+113Et01 
0.007 6.75E.1.00 

. .  - 
' I .  

. .  . .  

I 

I '  

I: 

1 -. 
.:..I .>., t 
<< ... I' :A : 
.. . _. . 

1 

i 

<..; 1 
. ... . . .  



. .  

t C  I M P U L S E 3 1  

f A :  TA-3-29 TYPE: STAKCA3 SAMPLING PERIOD IS-MAR-85@14(322-MAR-85@14 

>LYSIS1 TIME: 10.0. MINS DATE: 29-MAR-85@13t23 DECAY HOURS= 167t 
IF'LINGI TIME:168t'O HOURS CFM: 2 t O  

'TH OF BURIAL CORRECTION FACTOR=2t.33 '(MULTIPLICATIUE) 

F I L T E l i  PRIMARY GROSS 
IDENTt ISOTOPE COUNTS 

1 2FE-14 PU-239 
2 2FE--15 PU-239 
5 2FE-17 PU-239 
I 2FE-18 PU-239 
5 JFE-19 PU-239 
j 3FE-20 U-235 
' 3fE-21 PU-239 
i 3FE-22 U-235 
a 4FE-23 U-235 

. 4FE-26 U-235 
! 4FE-27 U-235 
I SFE-28 PU-239 
I 5FE--2Y PU-239 
i 5FE-30 PU-239 

5FE-31. PU-239 
' 7FE-32 PU-239 
L 7FE-33 FU-239 
' 7FE-34 PU-239 
i 7FE-35 PU-239 
iGED -:*DL 1 

4FE-24. U-235 

2t 
6t 
7, 
5 ,  

601: t 
17t 
i b t  
61 t 

1324t  
30 t 
il+ 
13 t 

5 *  
6 t  
13 t 
17 t 

4 *  
il t 
3t 
2 t  

BKGD 
LLD CPMt-ERROR EFFIC 

7 0.188 0,183 0,330 
7 0.211 0t116 0.335 
8 0,244 0,159 01331 
7 0,188 0,092 01344 
8 0.222 01185 01341 
7 Ot199 01132 0.329 
7 01216 0.132 0.362 
8 Ot244 01142 01337 
8 0.244 0.113 0.328 

. 1 6  0t688 01247 0,336 
15 01644 0,403 0.342 
6 01147 01104 01336 
8 01244 01187 01324 

11 0.416 01159 01337 
16 0 ,688  0.247 Ot337 
13 01521 0,119 01341 
8 0,232 0.051 0.313 

12 01449 01242 01337 
4 0,077 0,066 0,300 
7 01211 0,189 0,303 

EFFLUENT 
UDL (ML ) 

1 t '32Et13 
l t 0 5 E t 1 3  
2 + 6 7 E t  12 
1 t 7 5 E t l 2  
5t64ES12 
l t 0 5 E t 1 3  

2 * 4 8 E t 1 2  

2 t 67Et  12  

ACT I V I  TY 
U-CI/ML +-ERROR 

3 t22E-13 '  7t04E-14 
8 t37E-15 2t82E-15 
7 t02E-15 2t44E-15 
3 1PE-14 8 t 0Z!E-15 
7 t 3 9 E - I 3  1,60E.-13 
1*26E-14 3t81E-15 

6t29E-15 2t32E-15 

PAGE 1 
U-CI $.-ERROR XMPC 

4 t 2 6 0  0,931 5 + 3 7 E t 0 2  ALERT 
0,088 0,030 4t19E-02 
0+019 01007 1 t 1 7 E t O l  
0 , 0 5 6  '01014 1159E-01 
4 168 0 + 902 3 t 7OE.tO0 
0,133 04040 c5+31E-02 

0+0l6 0*006. 3t14E-02 

0,017 01007 1;06E.t01 

ro 

': 11 , . .  . .I i 
7 11 

9 
. .. 

24 

19 



C C  I M P U L S E I3  

:EA: 'TA--3-2? TYPE: STAK€A) SAMPLING PERIOD lS-MAR-85@14(>22-MAR-85@14 

lALYS SI TIME: 10.0 MINS DATE: 2?-MAR-85@16:40 DECAY HOURS= i71+ 
IMPLINGJ TIflE:168+0 HOURS CFM: 2.0  

:PTIi UF BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIVE) 

F Ii-'r EX PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
1. IDENT+ ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML ,.+-ERROR I-CI +-ERROR x 

PAGE 1 
fPC 

I 

4 

J 

I 

I 

: 

I 

-. 
..i.. .. . 
I.. . .  : ,;:. : . 
, s : !  



. . .  . . . . . .  .- . .  . . . . .  ._ - . . . . .  

J i  
C C I M F ' U L S E 1 3  

. . . .  

MPL.ING3 TIME:168+0 HOURS 'CFM: 2.0 

. .  ..,,,. . ..:. 
OF: . . . . . . . . .  .eURIAL. CORREC.TION. FACTO,R=2+ 33 .( HULT.I.~L.I.C $&EJ.: ..... ' . :  .:: .:... .... . . . . .  . .  . .  . . . . .  . .  :... . . .  . . . . . . . . . .  ,; ..:, ;..'...! . . . .  . . .  

. . . .  ... . . . .  .> . . .  
..' .i. ' ".EFFLUENT . A C T I V I T Y  

. .  
. .  

.%.. 

': .EILTER'. PRIMARY . 'GROSS EKED ' . '  ' " ' 

, . XDENT.  ISOTOPE COUNTS Li-n CPM+-ERROR Em-IC: UOL (ML 1 U--CI/ML +-ERROR 

1 2F'E--1.9 pu-23y 4. 7 0.188 ( i+i€IJ 0.335 

3 2F--E-17 .FU-239 4. . '8 '0.222 0.130 0.354 . 

2.' 2FE-15 FW-239 11. . 7  O t 2 1 1  0.116 0,*3.45. 1*29Et.13 

4' ' 2FE-I0 PU-.239 4. 6 0.144 0.113.0i333" ' . 

5 3l=E--.i7 F'u-239 281 7 01211 0.161 0.345 1.32EtI3 
6 3F-E-20 U--235 14. 7 OtlBY 0.132 0,322 1+05E+13 
7 3 ~ ~ - 2 1  pu-239 IO. 8 01244 0.133 0.351, 2.67Et12 
a,.:. . 3FE-22 :. U-233 7. . . .  .8 0.266 Oc.186: '  Oi3,42,.:'. 

-23 u-23.5 ' 311. , ' 8 0.250 0.160"0.;'3b7'.. 5.64E.tI2 9' :.., :,4FE 

0 . 4FE-24 U-235 '32. 19 0.633 0.245 0.354.:.'. .I.*QSE*t'I3 
1 4FE-26 U-235 12. 6 0.166 O.099 0.348 2*26E+12 
2 4FE--27. U-235. 16. 5 0.122 0.05'7 0.346 2*48E+12 

7 7FE-32 PU-239 ' 3, 6 0.133 0.086 0.315 
8 7FE-33 PU-239 4. 12 0.455 0.123 0.337 

FE yy 3 4 F'.U -.2 3 9, 4 0.*.077 .Qt1,1 
'8:. .4 ' '0 0 *' t,24.4"..:0 :-.o.;*..o $::14, 

IO.+ ..8 0.266 0.*13 

,9FE.+4,4 E.Eg35:;. " '.'FU-239., .fu.'.'239' ,.:: - 
4. . 
A. PFE-45 PU-239 
3 ?FE--46 ' F'U-239 2 .  6 0.133 0.122 0,335 . 
GEED -::>rit_j. : . 

1.48E-13 3+31E-14 
h+84E-15 2+48E-15 
3.95E-15 i.72E-15 

1 + 68E- 1'3 i3 73E-14 
i.J3E.-14 3689E-15 
5+4SE.-15 2.11E-15 
7 8 4 E- I 5 2 e 66E- I S 

. .  

. :  :,:: . . . .  . . .  ..... . .  
. . . . .  . . . . . . .  . . <  _. . . % .  . . . .  . . . . . . . .  ... . . . . . . . . . . . . .  

. .  
3 

. PAGE 1 
U-CI  +-ERROR XMPC 

,. ... .%... 

/ .  Oi06l  0.025 7.88Et00 :I :: 
. . . . .  ! .... 

1.961 0.437 2.47Et02' ALERT 1: 

0.072 0,026 3.42E-02 , 

O+Oil 0.005 6.59Et00 
I >  

0.947 . 0.210 8.40E-01 
Oil40 0 * 0 4 1  6.65E-02 
0.012 01005 2.73E-02 
0.0lY 0,007 3.92E.-02 1 

II  

0.009 0,004 8+86EtOO 
0.019 0.007 lc19Et.01 

I' 
. . .  

t 
. . . .  . _ .  . . .  . . .  ' . . :  

. I  
. I .  

. :: . . . . . .  
: 

. . .  
. .  

. 0.009 0.004 5.33E.tO0 
I .. ' . . . . .  . .  

. .  .--0-+.027 ~0.*.0.12_5-._8.8E.t.OO._ - . _ _  . . .  . _  . . . . . . .  I : -  I 
0.018 ' 0.008 6.54Et00 ' .. t i  . . .  . . . .  

7 

. . . . .  . . . . . . .  . . . . . . . . . . .  
. . . .  . . .  . . . . . . . . .  

. . . . . . .  . . : . .  . .  % . . .  

. .  

..... 
' .  . 

1 



. . . . .  . . . .  . . . . . . .  
. IN .S; , . : .q lA.~~~ I .. 26.8 .*..... .. , :  . . . .  . .  

. . .  
. . .  

bURS .: :;.:+bhy; 
. . . . . . .  
..*, ' . '  

. . . .  . :.. '. . . ' . .  , , . .  . .  

EPTH El.' BURIAL CORRECTION FAC'TOFir=2+ 33 (MULTIPLICATIVE) 
.... . . .  :._...,. ..... . ,.e .. L' : 

::. . :  
. :. .,. , _.  . ' 

.E:.. ' .: . .  
... PAGE .I. 

U-CI .+-ERROR XMF'C ' 

... - .... 

. ij; b. 3* t r65  0,802 4 + 6 2 E t 0 2  ALERT 

0 + 009 0 + 0011 :? 63E-02 
01392 0.091 3*48E-01  
0.040 0.027 4.28E-02 

6 . . . : . . .  93E.-,l,.S . 2,*:38E- 15 
... . . . . .  

I .  . 
. . . .  . . .  . . . . . .  

. .  
. .  . .  

0.019 0.006 1.15Et01 ... 

1 Y  7FE-34 PU-239 6 .  5 0.088 0.116 0.300 2.86Et12 3+00E-15 1.41E-15 
PU-239 8 .  7 0.210 0,116 0.302 1 + 7 5 E t l 2  3.41E-IS lah7E-15 

21. PF'E-44 PU-234 . .  3'. .. 6 Oe.133 .0...0.70. 0.1340 

20 7F-E-35 
0.009 0.004 4.99Et00 
0.006 0.003 5168Et00 

0.015 01007 5153Et00 
. . .  . _ .  ... . .  . . .  .. - 

. . . . . . . . . . .  . . .  % . . .  

. . . . .  ' . < .: .. 
. .  

. . .  

. . . . .  . .  . .  
. . . .  . . . . .  . . . . .  
' . .  -. . 

. .  .. , .  , 

. . . . . .  ....... . . .  



. . -  . . .  . .  .:... 
' 5 . .  
:..... . 

. .  . . .  . .  
;:. ' . .  . .  
. . .  . . ','. 

. : .  . . .  . , :: 
. . . . .  . .  . .  .. ..< . .  ..:.. . . .  ;<,, . . . . .  
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iNALYSIS l  TIME: 1010 MINS DATE: 26-AF!R-85@13:26 DECAY HOURS= 167, 
. . . . . . . . .  . . . . . .  . . .  *. , 

.:.<*:,:. .>...: 

..I 

:AMPI.. ING 1 TIME : 168 + 0 HOURS CFM : 2 + 0 
. :  ... I: . . . . . . . . . .  . . .  .. . .  . . . .  I... . . . . .  . . .  . . . . . . . .  . . . . . . . . . . . .  . . .  . .  

. . .  
. .  

.: . ... <,: . . . . . . . .  : . . . . . . .  ::. 
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:BURpAL. C ~ R R E ' C T ~ O . N  F A [ = T O ~ = ~ , +  33:'' ( '~uLT:  
. . .  . .  . . . . . .  . I . .  . ' '.. " . ' "' ' 

. .  . . . .  . .  . . .  

ACTIUI T Y  u-c I /M!- +--E F: i-jR 

J 63E-- 1 3 8 05E- 1 4 

1+77E-14 4*?4E-1'5 

. .  

. . . .  . .  
. . . .  . .  

PAGE 1 
U-CI +-ERROR :!MF'C 

0.047 0.013 2195E-t-01 

0.073 . 0 ,029  8'+14EtQO , 

. . .  . . . .  i 

0,026 0.007 7?13Et00 

. . . . .  . -  

0 0 066 0 + 027 7 144E-tO0 
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C C I M P U L S E J J  

REA: TA-3-29 TYPE: STAKCA) SAMPLING PERIOD 19-APR-85@14<>26-APR-85@14 
. . .  .,.. . . . .  . .  . ::.: ' -. . .  . :  . . . . .  . . . . . . . . .  . . . . . .  . .  : . . . . . .  < ' . .  ...... . . . . .  . . . . . . . . . . . . .  

I 

. . . .  . .  ' . .  . . .  . . .  . . .  . -. 
. .  

. . . . . .  
. .  

. . .  
I 

EPTH OF BURIAL CORRECTION FACTORs2.33. CMULTIPLICATIUE) 
. . . . . .  . - . .-. 

. . .  .... ..: . . .  : . . .  e: 

, .  ..... . . .  . . . .  . . . . . . . .  . . .  
' I  

. .  

U6N.T .: 
.. . %  . fl;iL.) 

. i:' . . . . . . . . . . . . . . . .  
,. . I ..: . . 

. . . . .  .>.. %,. . . . .  
. .  

. . .  

7 0.180 0.183 0.332 
7 0.212 0.117 0.339 1.29Et13 
7 0.183 0.213 0.345 
8 0.244 0.113 0.e35J: . 
7 0.199 Oe.132 0.322 "" l r32Et13 
6 0.169 0.I078 0..35a.. L'.'... . . . . . . .  

7 0.199 0.070 0.334 2667Et12 
7 01200 0.154 0.337 
8 0.266 0,186 0.360. . ,5*64Et12 
5 0,116 .0*.116 0.334 :.:i',.f*.OSEt,13 

' 7 01200 0.109 9.334;:' ' . 

11 0.399 0..219.0*346. .'. 
7 01200 0.141 0.315 

11 0.433 0,120 0.329 
5 '0.126 0.086 0*305 ,  

.. ,7 ,0?21,& .O:.~:t.116 
' . . 8' 0 e 222.. O.,'$:S 

' 6 0,149 &.i:Q 
. 9 0,312 01216 0,336. 

.7 0.216 0.132 0.321 
7 0*200,  01,2Q91.. 01 

.'.,.. $ 3 ,  0 399:,.Q:y2.0 
. ' .  .8. 0.249 'O.'f5 

. . . . . .  

. .  

TER:. ..;:. ,PRIMARY. : :. ... G .I.QENT, ' I'SOTQPE . co 
. . . . . . . . . .  . . .  . .  . _.  . .  . .  

1 2FE-14 PU-239 ' 5. 
2 2FE-15 PU-239 8 .  
3 2FE-17 PU-239 4. 
.4 2FE-18 PU-239 1. 
5 3FE-19 PU-239 307 

' 6 3FE-20 U-235 .3 . 
7 3FE-21 PU-239 10. 
8 3FE-22 U-235 7. 
9 ' 4FE-23 U-235 215. 

10. .4FE-24 ; U-235 ,18 
ii ~ F E - Z ~  u-23s ' 7. 
12: 4FE-27 U-235. 5 .  
13 5FE-28 PU-239 2. 
14 5FE-29 PU-239 6 .  
15 5FE-30 PU-239 3. 
.Ji:&' : ,.5F€-.31., 

.'.'7FE-32. puS2,39 4. 
' 2~.E-33. pu-239' . 3. 

19 7FE-34 .PU-239 7. 
2 0 .  7FE-3s PU-239 5. 
21. .  WE-44 PU-239 ' 2. 
22 :, . : :. ':- 9FE,~45.:~. ..:PU-239:, .I . . .  . .  6 

,PU-239%: . . ,.., . , :::. 3 . 

-.23. . .  -..9FE-46 PU-239 . . .  8 .  
.OGGED ->DL1 t 

A C T I V I T Y . .  . .  

U-CI/).IL '+-ERROR 
. PAGE I 

U-CI +-ERROR XHPC '. I 

.... " .......... - ;I . 
3.12E-15 .1.52E-15 0.040 0.020 5r20Et00 

'1e69E-13 3e75E-14 2.229 0.495 2.81Et02 'ALERT 

0.012 0.005 7.20Et00 4.32E-15 1.91E-15 

0.601 0.135 5r33E-01 
0.096 0.031 4.55E-02 

1e07E-13 2.40E-14 
9allE-15. 2.95E-15 

. . . . . . . .  . .  

. .  

' 1  
.' I 
; !  
.: : 
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: .  _ .  
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C C I M P U L S  

AY-85@1:4 .,' 

. .  

. . . .  

. .  

. . .  

..< .'_.. 

. . . .  

. .  
".:'.I 

' % .  ' 

.? i.:.. : ' . >  

~ ~ - 3 - 2 . 9  TY'PE.:'). STAKC&, J , 
. . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . .  . . . . . .  . . . .  

. .  
. . . . . . .  

. .  . .  
. . '. 

. .  
-._ 

...... 
.:.-.. :m . . ,: ' .a'; . . .  . . . . . .  . .  . . . . . . . . . . .  . . .  ::: ;.:.. .:. :.,., 

. .  . .  . .  
. .  . .  

. ;$: 
, .. .:. ' . " '!. . . . .  ' :.I, ........... ...:.... %..% ,..... . .  .. ..... . .  . .  c..;..... . . .  

NALYSIS3 TIME: 10.0' HINS .DATE.: 10-MAY-85010:40 DECAY HOURS= 165. 
CSMPLINGJ TIME:168.0 HOURS CFM: 2.0 

D t  

1 
2. 

..3 
4 
5 
6 

. 8  
. 9  
10 
11 
12. 

, 7  

. .  

FILTER PRIMAR'Y GROSS 
IDENTt ISOTOPE 

2FE-14 
2FE-15 

?FE-18 
3FE-19 
3FE-20 
3FE-21 
3FE-22 
4FE-23 
4FE-24 
4FE-26 

2 F E.- 1.7 

P U-239 
PU-239' 
PU-239 
PU-239 
PU-239 

U-235 
PU-239 ' 

U-235 
U-235 
U-235 
U-235 

. 4FE-27 U-235 
13: . .: 5FE-28; . 'P U-239: .,. 
1.4.:;:. . . ' 5 ~ ~ , - 2 9  pu-23.9.. 

16 5FE-31 . PU-239. 
17' 7FE-32 PU-239 
18. 7FE-33 PU-239 
k9 .:..,.:,::.:7FE~34, . . PU+2.39!: :.. 

21' :,.9FE-44 PU-239 ' 

22 9FE-45 PU-239 
23 ' 9FE-46 PU-239 
XGED ->DLl: 

1.5. ' ::'JFE-30 ::'PU-239 . 

,za'.::. .. _.. ..7FE735: PU-239" 

. _.. 
8 .  > 

COUNTS 

5. 
11. 
2. 
3. 

53 1 
.. 2. 

. * '  19. 
5.  

105 . 
21 . 

5.  
8. 

. . . . .  " 8 , .  
, ' :12. 

' : 7 .  
7. 

10 . 
:... . 3 * 

I . . . . .  :.,. . I,.. :3 + 
. '. 6'. 

3. 
3. 
6. 

. .  

BKGD . 
. . .  . .  .i...L ..,. . . .  

' EFFLUENT A C T I V I T Y  

.......... . . . . .  .p: 
:2.:: 

' !  
I 

___ . . .  . .%. ' ... . . . .  .............. (,. ,- < 
. .'. %. I  

I .  . 
. ' .  , : . .  . . .  : . . . . . .  . .  

. .  . . .  . . .  
PAGE. 1 

LLD CPM+-ERROR EFFIC UOL(HL) U-CI/ML +-ERROR U-GI -#-ERROR XMPC 

7 0.108 Ot'183. Ow337 
7 0.212 0.117 0.r345 ,1t29Et13 4t72E-15 1t94E-15 0.061 0.025 7t87Et00 
7 0.177 .0.1.20 'Q't349.' . . 

8 01294 0,150 0.356 
7 0.199 Ot132 01327 1t32Et13 2t86E-14 7t34E3-15 0 .378 ,  0.097 4t77Et01 
6 0.155 0.113 0,354 
7 0.199 Ot070..Ot340::..:~:, '2,.,67E+12 9;18E-15 3t05E-15 0.025 0.008 l t53Et01 
7. .0*'200 0. 154 or,34'4.:':' 1 ' '  ", .:" 

. .  

15 0,682 '0.172 0.344:' :..Sr64Et12 5r.24E-14 lr25E-14 0.295 ' 0.070 2t62E-01 
8 0.266 0.186 0.356. 1t05Et13 9t45E-15 2t96E-15 0.100 0.031 4r73E-02 
6 0.155 0.123 0.344 
d 0.133 Oe.081 0,345, 2t48Et12 3t55E-35 1t63E-15 

. . . .  . .  10. .0*377...0+204~;,.0 t. . .  
, . .  . 

i .  

'16',',0,.'. +6.9,9':'0'; 205 0 ;  
1'4 0,566 .0.,150. 0 .  
7 0.177 0.120 0.305 

11 0.421 0.285 0.324 
. . .  

. .  . . . . .  . .  . . . .  . . . . . . . . .  . . . . .  . .  
:.... . . '  , .. 

, . .  
. -  . . .  

7 0 a 188 0 . .... 

9 0.312 0.216 0,333 
. .  7 0.216 0.132 0.325 -. 

. . . . . . . . .  

. . .  
. . . .  
. .  

0.009 0.004 1t77E-02 . . . .  . .  . .  . . .  . .  

. %. , ._., . . . . .  

. . . .  _ .  . .. - . . _ .  

. .  .I ... . .  

.... . : 
I .. 



CC' I H P U L S E 3 3  
. -<. . .  .- . . . .  . . .  

AHPLINGJ TIME:168*0 HOURS 

. . . . . . . . .  , . . . . . . . . .  

CFH: 2.0 

. . . . . . . . . . . . . . . .  . .  . .  

. . . . . .  0-H -85Q14 . . . . .  ..:. . , . . .  . . .  . . . . .  . .  

. . .  
, . .  

. .  

URS= '168. ' . ' 

. . . . . . .  . . .  . . . . . .  . . . . . .  . . . . . . . . .  . . . . . . . . . .  9 U R . W  .CQRR.E:CTZO.N ' F R C T O R = ~ ,  33. ;,&U,LT$ : .........-. . . .  :: . . . .  . * .  

. . . . . . . . . .  . .  
. .  

EFFLUENT ACTIVITY %I I FILTER PRIMARY GROSS BKGD 
0 .  IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR 

1 .2FE-14 PU-239 8; 7 Oe.188 0.183 0.343 4.54Et12 
7 0.212 .0.1.1.7 0.,343.; '.:.1+29Et13 

. 4 . . .  2FE-18 PU-239 55 . 4 0.066 O..O7~:.~.i):..35~.. ': ':2.;'86E+12 
5 3FE-19 PU-239 3.5 .. 6 0.155 0.072 0.360 1.32Et13 
6 3FE-20 U-235 9. 7 0.199 0.132 0.331 1605Et13 
7 .  3FE-21 PU-239 10. 8 0.244 0.181 0.352 ..2*67Et12 

o* 177 0*'l,2'o :o:;"~4:3.'"' . . '  ' . 
8.  , 2  . :2FE-15 PU-239 . .  

3.  '2FE-17 PU-239 2. . . . .  
::: .;. 

. 8  . ,. 3FE-22. U-235 10. 8. 0.244 ... 0.,:123:...0:*,338 
"9 ' 4FE-23 U-235 188. ' 7 0.200 ' O.~2Sis:"O;.338. 
10." 4FE-24 U-235 35. 15 0.682 0.172. Q'.34$ :".:1:.l;.Q5Er).l3 
11 . 4FE-26 U-235 14. 8 0.266 0.186 0.362 2.26Et12 
12 4FE-27 U-235 14. 7 0.199 0,122 0,341 2t48Et12 
1 3 .  5FE-28 PU-239 18. 

5Fhy.29 : PU-239 . .  . . .  7.. :. 1 

5FE93.k' . pu-339. . ' , ' 1 1 ' 1 
SFE-36'::. PU-239 : 

' .  
' :13 e . .  . .  '. ': .,,, 1 

17 7FE-32 PU-239 4. d 0.166 0.141 0.319 
18 7FE-33 PU-239 6 .  7 0.177 0.148 0,309 
.1.9... :. . . . . . .  . . . . .  7FE-34 PU-239 6 *  8 0,233,. O e . 1 1 1  .O,c341 . . : _ , .  

3 27E-15 
3.15E-15 

2 78E-14 
1 e71E-14 
'3e89E-15 
3 94E-15 

l'iO2E-13 
1.. 5OE-.14 
5 75E-15 
6 46E-15 
9 04E-15 

4ilOE-15 

. .  . . . . . .  . . . . . .  
. .  

. . . . . . .  ',:5. .... ..,:'..a. ,0.*22.?.:..Q : 164 . .  ' .  . . . .  . . .  .. % .  . . I :.f;.: :.. ( .  . . . . .  . . .  . .  . .  . . . .  
. . . . . . .  . . . .  I '  i ., . .:. 

. : .  . 
. .  

. , , . . .  . .  . . . .  . . .  
. . . % .  . . . .  . .  

. .  
. .  . .  

.... .:. . .  
. . - .  . . 

1 *3SE-15 
1t53E-15 

7.06E-15 
4 e 73E-15 
1.71E-15 
leS9E-15 
1 ~8lE-15 
2 t'29E-14 
4 42E-15 
2 e 06E-I 5 
2 e36E-15 
3.01E-15 
. .  

. . .  . .  

. . . . . . . . . . . .  .._- . . . . . .  . . . . . .  
;:.._ . 

. . -  . . .  
. . .  . . . . .  .L: ::,?%<.- 

. <.: .;. . .  . .  . .  
I .  

. : . . i .  

. : .  . . .  . . " . "  

. :. : . . . .  
: <  :: :.::..:; .... ::. '. ....... :..,: - ). . . . .  : 
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. . . . . . . . . . . . .  .:, . . . . . . .  .... . .  . . .  

. . . . . . .  91.4 ': , '  , . . .  , . . . . . .  

ALYSISI TIME: l o t 0  'MINS DATE: 06-DEC-8S@l3:51: DECAY HOURS= 216t 
................. - . . .  . .  . .  

. . . .  .. , '1 . . . . .  
_ .  

. . . .  . .  . .  . . . . .  . . . .  

URS CFM: 2.0 

. .  
. .  

FILTER PRIMARY GROSS HKGD EFFLUENT A C T I V I T Y  
t IDENTt  ISOTOPE COUNTS LLD CPMt-ERROR EFFIC: UOLtML) U-CI/ML +-ERROR 

0 .  6 0.1'44 0,101 0+3.$4,..  : . , , . .  
. . . . . . . . . . . .  ,5 0 t 11 1 0 t.092: 0.,+;31@.; . .  ' .3. 

4t 
4 2FE-18 PU-239 2. 7 0.199 Ot099 0,344 
5 3FE-19 .. . .  PU-239 2552. ' 5 0.122 Oe120'0t312 9 2t10E-12 4*53E-13 
&:'::;( ::3F E,- 20 , .: u - 235 .2? . , 7 0 ;  199 0 * '  1'4i . : '~ ' t .3 '~~,~ ' :~: , , ' : : . ,~: '  ' .  

7.. .:I:.. 3FE--21.' 'PU-2.39 . . 6 . e  ; 

. 
. .  

. . . .  . . . .  o.t 1..33 o.;oaa o. t '33~.  

'.14.4:'o':' ' ' ' " . .  . * .  * 11.2.. 0'*,33&' 
.6 0' , o:..'07.2;:'.o.: -j14 

si'--"' U-235 237s. ' ii 0',4io 0,169 0 , '3s  4.'03~+12 i , 7 3 ~ - 1 2  '3.72~-13 
. . :  ' 

8;. .: .. 4FE-.23 3FE-22 ' I  ' U-235 3. . .  

0 4FE-24 U-235 80 t 0 0.000 OtOOO Ot341 ,7t53Et12 6*03E-14 1*46E-14 
FE-26 U-235 2 0,200 Ot421. 0 ,344 e61Et12 3t73E-15 2t57E-15 

6 SFE-31 PU-239 10. 6 Ot200 0,030 '0.334' 1.91Et12 '6.15E-15 2e76E-15 
E-32 PU-239 . 3. 2 0.200 0.421 0.329 4t32Et12 7*81E-16 3tOOE-15 

'I::, Q2Et13.. .:: 5.'..0.7E-,1. 
,.'2 ;:.09E:+,i2,.1:.3",.67E-11 ...... 
II .._.I.: .<.. b:., ..., . . .  

..%..I.' : . . . . . . .  I . % . . . .  . . . . .  ............... . . . . .  . . . . . . . . . .  - . . .  . . . .  
. . . .  - .......... .......... :_ .  ._.... . . . .  . . . .  . .: . .  
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U-CI  +-ERROR XMPC 

. .  
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0.052 0.040 8t45E+00 
0.007 Ot003 6 t l2E t00  
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C C  I M P U L S E 13 . * .  .,.3-29 TYPE: STAKXA3 SAMPLING PERIOD 22-NOU-85@14(>27-NOU-85~14 

ISISJ TIME: 10.0 MINS DATE: lO-DEC-85@11:08 DECAY HOURS= 309t 
..INGJ TIMEtl20.0 HOURS CFH: 2.0 

4 OF BURIAL CORRECTION FACTOR=2*33 CMULTIPLICATIUE) . ' 

CLTER PRIMARY GROSS EKGD EFFLUENT ACTIUITY PAGE 1 
IDENT; ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML1 U-CI/ML +-ERROR U-CI +-ERROR XMPC 

9FE-44 PU-239 1, 6 0,155 01113 0.350 
9FE-45 PU-239 5 .  ' 7 0.177 0.178 0.317 
9FE-46 PU-239 4 *  6 0,144 Oa123 0.314 

.. . 
. .  

. .  

' 1  



C C  I M P I I L S E 3 3  

:A: TA-3-29 TYPE: STAK€A> SAMPLING PERIOD 06-DEC-85@14.:~>13-DEC-85@14 
. -.- ,.: . . . . . . . . .  .:*, :33;:;~::~,-.*. 

DECAY .). ;> 
I .. 

. . . .  
. . .  . . . . . . . . . . . .  I . . . . . .  . .  . .  . . . .  .:. . . . . . . . . . . . . . . .  

. . .  

. .  
. . .  

. . . . . . . . . .  
. . .  , . : I : . .  1, .:, . . . . .  . :  . . . .  . . . .  . . .  :;;::.:; J / 
. .  :.. . . .  .:. ;>, 

I . . . .  . . . . .  . .  . . .  
3 

'TH OF BURIAL CORRECTION F A C T O R s 2 1 3 3  (MULTIPLICATIVE) 4 
. . . 

. . .  . .  . .  PAGE . ',1," . . . . . . .  

.......... . .  ,U-GI +-ERROR % W C  ' . .  
_.d L.. . . . . . . . . . . . . .  . .  

. 2FE-14 PU-239' 51 7 0,210 0,195 0,348 
! 2FE-15 PU-239 3. 7 01188 01126 01319 

. . . . .  
.... . . .  . .  . 

i' . "  ; 2FE-37 P,U-239 , , ' 21 7 012.11 .Ob1 
(::-- ' 2FE-'1.8.:' :FU-.239 .:. .S.*.'.,' 6 .0; $35 :O(i:$, . . .  

. . . .  , 7+'22E-14 1168E-14 0,955 
. . . . . . .  

1.27 1. . 6 0 1..144. : 0.1 1 
.. .3 + . . . .  * *22' ...o . .  

t:... '.3FE-19 .PU-239 

' .3FE-21 PU-239 51 t5 01155 0 , 0 8 8  01329 
I 3FE-22 U-235 3. 5 01.122 01066 01325 

U - 2 35 .' 3FE-20:. 

FE-23. :.:..U+235'. *:7198.*.. /. ?.&4€+,12. ,'.:3 193E7.12, . :8 145E-13 22 ? 146  

FE-26" ' u-23.5 . Z 6 E i  1'2. .. '6 96E- i 5 2 +'4 1 E- 15 0 1 0 16 
FE-27 ' U-235 ' -i'78E+12: " '2* '20E-14 '5190E-15 01054 

i 5FE-28 PU-239 181 2 01200 0,421 01352 9132Et12 8134E-15 l *E ) lE -15  0 . 0 7 8  
. 5FE-29 PU-239 91 . 6 01200 01030 01337 1149E.1.13 3181E-15 1182E-15 01057 

' ~ ~ - 2 4  .. :.;!, .u-35'..; . . . . . .  .: ..: ;:: .-i.OSE+.i3. . . . . . .  :: .5:,O:jE'L14 , . :  a:1 i:8E-'14.'-' '..0+535 

. .  
;, .'. 

. 5FE-3.0 ,PUT 
5FE-3 ~ ~ : , ~ + ' , U ~  
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.... ' ..: ::. . ..........._ 7Fr 33 :pa-. . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  

j$&32..: ,, p,& 
- - 

7FE-34 . PU-239 41 5 01122 01066 01321 
7FE-35 PU-239 10 1 3 0,300 01483 0.342 1.75Et12 3.76E.-15 2112E-15 01007 
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C C I M P U L S E I I  -. 
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i .  ' 

OD 06-DEC-S5@14~>13-DEC-85@14 _._ . 

5@10:23 LIECAY HOU 
. . .  

'TH OF BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIUE) . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  

'l,'DENT..i' .;ISOTOPE' ' ,:COUkT.S . , , : , . ~ ~ ~ J J  . . . . .  W L  ( HL 2.: . . .  . . . .  U-CI/PIL. . .  t+RROR ';:;:-.' , ..:. 
..... .............. . . . . . . . . . . .  . .  ... - ............ __.I_._- . . . . .  ... - ..-...._. . . I . .  . .  

1 9FE-44 PU-239 6, 2 0,200 0 . 4 4 7  0 .345  7 . 7 4 E t 1 2  2.13E-15 2+04E-15  
2 9FE-45 FU-239 6, 2 0.200 0 , 4 2 1  0,352 4 . 4 8 E t 1 2  . 2 * 0 9 E . - l S  1 + 8 4 E - l 5  
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TA-3-29 TYPE: STAK-CA) SAMPLING PERIOD 13-DEC-85@14(>20-DEC-8~@14 .-. - _ . _ .  . -  . . - .  - . .  -- .-- 

. .  
SISI TIHE: 10.5' ATE: 27-DEC-85810:45 DECRY HOUR 

.-..I - -... _. - - . CFM: 210 .. - -_ - ---- ._ .__ . . _..--. ..--. 

..... . . . .  . . . . . .  . . .  
. .  . . . .  ::.. . . . .  . .  . .  .... . . .  . P*GE' 'i, :., . . . . .  .'"':." . .  : ' . :  . . . . . . . .  . .  . . .  

~ 2 . 3 3  (MULTIPLICATIVE) 

.... . .  . . . . . . .  . . . .  . . .  
. .  ; .  ' " .  

. .  - .  - 
. * . . .  .%. : I , , . I  ....,....... 

..... . . . . .  . .  . ......... - . . . . . . . . . . . . . . . . .  P- ..- ._ .-. - ..-- U-CI: +ERROR XMPC 
BKGD E F F L. UE N T 

. .  
11 CPfIt-FRROR EFFIC 

6 .  6 0,166 Qt.179 0.348 
2. ' 6 0.133 01100 01319 
3. . .  

2. 5 0.122 01083 0.329 
6. 6 0.166 0.180 0.325 

681 1 6 0.133 0.111 0,323, 9.32Et.12 

8 J4E-1.4 ...... %. 

1 *.89E-1'4 
. . .  

. .  1,089 Oi250 1+37€+02 ALERT . .  . . . . . . . . .  

I 
...-. . .-.. 

21.?897 , 4*708 1.94Et01 . . .  

"0.4'66 . 0.112 2 .21~-0 i  
0.015 0.005 3136E-02 .... 

. . .  ... '?k57fi4, ''9r,, :#w+ 'I: .- - . ... ....... ... . . . . . . . . . . . . . .  . . . .  . . .  . .  . . , .  . .  . - : > . ,  ' , . . ....: 
. . .  . . .  . . .  . .  

.... . . . . .  . . . . . .  . . .  . . . . . . . . .  . . . . .  : .  .... ... . . . . . . . . . . . .  

1 5FE-29 .PU-239 11. 11 0.421 0*120 0,392 
j .....-. SF- - 3o 
i 5FE-31 
' 7FE-32 r- -. _- 7F E -- 33 

1. :> 

. .  
. .  

' 7  0.210' 0.252 0.322 2186Et12 3.14E-15 8461E-16 01'009 O+OO2 5 + 2 3 E t 0 0  ' 

2 
7FE-34 PU-239 8 .  
7FE-35 PU-239 2. 9 01299 0.173 01321 

. . . . . . . . . . . . . . .  .... 4.. 7 i Q5E+00 . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . .  . . . .  . . . .  . . . .  . . .  . .  

: '.: .:..R#: 
. P  

w 

. .  

. .  -;.- , . . I  . . . . . .  ....- --7:: . . . . . . . .  ',.. '. , . . 
. .  ~g;+jEL. . .  ...... <..< :.-<':).::,::' 

. .  . . . .  I.. '. . 
. . %  .. 

*) ' . . .  Z L  . . : ..:; , . . 

. . .  
. . . .  . .  . . . . . . . .  . . .  * ' . .  

. . . .  . .  , '  ': " / "  '. 
. . .  

. . . . . . .  . . . . .  . .  

. . . . . .  . . . .  . . . .  . . . . . . .  ..: . . . . .  . . . .  . .  
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' ?In 



- 

..... ..... -..._ .- - .._ - - -  
REA: "A-21 TYPE: STAKCA) 

NALYSISI TIME: 1.011 MINS DATE: 3OiMAR-84@l1:13 DECAY HOURS= 1631 
AMPLINGI TIME:16810 HOURS CFM: 210 
. . . . . . . . . . . .  .. 

. . . . . .  
FIL. TER PRIMARY GROSS 

UT. T S ~ F ' F  n n u r l e :  
!,,I -- 

1 2E-FE-2 PU-239 91 7 01210 01168 0.351 3175Et12  3.55E-15 1148E-15 01013 0.006 5191EtQO 1,J c; ' 

6 5W-FE-2 PU-239 '231 17 01777 01254 01331 . 6152Et12  8+28E-15 2 t84E-15  01054 0.019 . 1 + 3 8 E t 0 1  

8 257 FF 4 PU 
7 150-FE-1 PU-239 

. 12a _._ 8 O r 2  - -  
10 3MN-FE-6 u-235 2946. 10 013 
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rcu* c) 0 
Yl  I . .  h." 

ANALYSIS3 TIME: 10*Q' MINS DATE: 17-APR-84@11:56 DECAY HOURS= 2601 

FILTER ' PRIMARY GROSS, BKGD EFFLUENT ACTIVITY 

-31- PI- c) r ii i q  n A  in 
PI , 18 018.33 01234 0.311 

.&.I. .&- ". I l l  .770 eF - VL- l b  L- I V  - w *  . 

6 5W-FE-2 PU-239 
7 150-FE-1. FU-239 . 

9 324-FE-1' PU-239 

12 4MN-FE-3 U-235 
LOGGED ->DL1: 

- .  . .  . .  _ .  . . .  .. . . , . ._ . . . . . . . . . - - .. . -. . .  . .. . 
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AREA: TA-21 TYPE: STAK.CA2- SAMPLING PERIOD 06-APR-84@16-~)13-AYR-84@16 

ANALYSIS3 TIME: 10.0 MINS DATE: 20-APR-84@11:52 DECAY HOURS= 164. 
SAMPLING3 TIME:168.0 HOURS CFM: ' 2.0  

DEPTH UF BURIAL CORRECTION FACTOR=2+33 (MULTIF'LICATIUE) 

FILTER PRIPiARY ' GROSS EtiGD . EFFLUENT A C T I V I l Y  
NO* IISENT. rsa'roPE COUNTS LLD cPfi+-ERmfi EFFIE VOL (ML)  IJ-CI/ML +-ERROR IJ-CI +-ERROR 
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f, I' 
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7 

8 

PAGE 1 
XMF'C 
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~~~~~ . .  

1 2E-FE-2 PU-239 9. 13 0.555 0.206 0.339 
2 3E-FE-2 F'U-239 . 14. 15 0.677 0,216 0,344 
7 r-I- .I m i 1  q - ~ n  4 3  
U I L  .L I U  L V ,  .La..* 

4 4W-FE-2 PU-239 7 ;  6 0.133 0 I l 0 0  0.338 4 + 1 J E t 1 2  3.08E-15 1.49E-15 0.013 0.006 5.13EtOO 
5 4HC-FE-1 F'U-239 ?. 9 0.322 0*216 '0*331 

I-I- r) c.1 I 9 - 2 0  l e  I C  
L- L. I V  .--I 1". A" 

7 150-FE-1 PU-239 ? e  1 4  0.600'0.229 0.311 

) 
34, 11 0.400 0.1'65 0.310. 4 + 9 5 E t 1 1 '  1.78E-14 5105E-15 O+UO?. 0.002 21P6Ei-01 8 257-FE-4 F'U-239 

10 3MN-FE-6 U-235 1617P. 15 01633 0,212 0.322 4 * 8 7 E + 1 2  S'*22E-12 1.98E-12 44,888. Ye644 4+61Et .01 
3001 12 0.488 0 ~ 2 2 0  01339 8 .19E. t I0  I t&OE--YJ 3t55E.'.14 0,013 0.003 7+9YE-01 -- 1 9  4#bl - -  F C  - -  7 - I I-97c. - i&L- .- I A  .Qc;L,IF - 1 '7 (\+I 1 fi . f i 'Z -3  7. 1 OF-.#':, 

11 3PR-FE-1 U-235 . ... , 
. .  LOGGED -x tL i :  . .  
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ANALYSIS3 TIHE: 10.0. HINS DATE: 08-JUN-84@11:36 DECAY HOURS- :.. .16.4t 
: . :  

. .  . : 

SAMPLING3 TIHE:168t0 HOURS. . ' .  CFM1' 2.0 . .  
. .  - 

. .  . .  . .  
. . .  . . . . .  . .  

. ,'. . ,':. PAGE , 1 ' :' ' . .  

DEPTH OF BURIAL CORRECTION FACTORs2.33 (HULTIPLICATIVE) 
. .  . .  

FILTER PRIMARY GROSS BKGD " EFFLUENT. . ACTIVITY . .  

XpIPC. . ' ,  . . '..' NO.. IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR' U-CI +-ERROR. . 
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4 

5 
6 
7 
8 
9 
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I I  
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AREA : TA-21 TYYk: STAKXA) SAMYLlNI3 PEKIOU.Ol-JUN-84e16(>08-JUN-84Qi6' 

. .  . . . . . .  
. . .  . .  . . .  . . . . . . . .  . .  . . . . . .  . . .  . . .  . . .  . . . .  
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-84@1%t01. . :~ '~.  JJE?XY. HOURS= 164 t . .  

. .  
. .  

. .  

. .  
. .  _ .  

. .  . .  

5 4HC-FE-1 PU-239 16. 1 5 ' 0 . 6 4 4  0.123 0.344 S t 6 7 E t l l  StO4E-15 2+29E-15 0.003 0.001 8 t 4 1 E t 0 0  
6 5W-FE-2 YU-239 14. 16 0.744 O t 2 8 7 ' 0 t 3 0 Y  
I 150 - -  ~k 1 . r u - 2 3 9  5 .  . 8 0.244 v.otw 0.313 
8 257-FE-4 PU-239. 2. ' 6 0.144 0.087 0.344 
9 324-FE-1 PU-239 10. S 0.088 0.116 0 .348 4 r 0 5 E t 1 2  4 t77E- lS  3.85E-15 Ut019 0.007 7 .96Et00 

7 6 - N - F  t-6 33 . 2.132. 6 0.166 0.111 0.318 4 .87Et12  1t22E-12 2?64E.-13 5.948 . 1.283 6 * 1 1 E t 0 0  
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I 

" ~ 

I 

ii '~PR-FE-i u-23s 177. . 8 0.244 0.150 0.355 8 i 1 9 E t 1 0  8t96E-14 2rO4E-14 0.007 '  0.002 4t48E-01 . .  

12 4HN-FE-3 U-235 . 221. . S 0.111 0.105 0.344 7 t 7 9 E t 1 2  1t17E-'13 2t62E-14 01907 0.204 5*83E-01 - 
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AREA: TA-21 TYPE: STAKCA) SAMPLING PERIOD 08-JUN-84@1~60lS-JUN-84@16 

ANALYSIS3 TIME: lot0 HINS DATE: 27-JUN-84@03:59 DECAY HOURS= 276. . " 

SAMPLING3 TIME:.168*0 HOURS' CFM: 2.0 . .  

DEPTH O F  BURIAL. CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

. . .  ' .  

. .  . .  . .  
. .  

. . .  . . . .  . .  . .  
FILTER PRIMARY GROSS BKGD EFFLUENT .ACTIVITY PAGE . .  I ' . . 

NO* -- --- IDENT*.ISOTOFE COUNTS . LLD CPMt-ERROR' EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR . XMPC' 
. .  

1 2E-FE-2 PU-239 18. 16 0.743 O e 2 0 0  Ot340  3 t 7 5 E t 1 2  5 t70E-15 2+36E-15 01021  0.009 9.51Et0.0 
2 3E-FE-2 PU-239 l o t  15 0.644 0.207 0.333 . . .3 ..sw - - ~ ~  . . . ~  _... .. p"- .~p.-- .  - . ~ - - -  

4 4W-FE-2 PU-239 6 .  , 18 0.833 0.384 0.356 ' 

t 
--- -- - - -  -A - - ~  b3 -0;i-i 3-'m48 

- 6 - 5 R - 2  PU -230 3. * 2  2 O t 1 7 1 .  0.321 
ot 8 01221 0.147 0.352 I 5 4HC-FE-1 PU-239 

7 150-FE-1 FU-239 10. 8 01244 0.133 0.356 4 .21Et12 3 t90E-15 1170E-15 0.016 0.007 6 t 4 Y E t 0 0  
18.. 9 0.288'0t116 0.329 4 t 9 5 E t l l  8*43E.-15 2.91E.-15 Ot004 O * O O 1  1 * 4 1 E t 0 1  

10 3MN-FE-6 U-235 1635. 10 0.344 0.166 Ot336 4 t 8 7 E t 1 2  8 t71E-13 . 1 * 9 3 E - l 3  4.340 01938 4 t 4 6 E t 0 0  
11 3PR-FE-1 U-235 273. 19 O t 9 2 1  0.372 0.349 8 t 1 9 E t 1 0  1.39E-13 3.10E-14 0 * 0 1 1  0.003 6 t93E-01  . 

- 32 t 14 O . 3 4 6  0 1-87 0.339 / t / Y E t l Z  6 . 8 4 t  - 14 1 + b Y t  - 1 4  0 3.33 01124 3.42E-01 

14. 8 0*2s13 0.122 O ' t 3 6 1  4 t 0 5 E t 1 2  5.93E-15 2.20E-15 0.024 01009 9.89EtOO , 

8 257-FE-4 PU-239 
-~-3.2-q---p-~2~ 9 

- 1 7 m - b  t -5  

LOGGED ->DL.l: 

- 
. .  . .  

. .  . .  

- ~ 

. .  
. . .  

. .  . .  . . . .  
. .  

... ... . . . . - . .- .. . . . . . .. -. ... .. .. . . - . _. . . 
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ANALYSIS3 TIHE: 10.0 HINS DATE: 02-JUL-84@16:07 DECAY HOURS=: 240t . .  

SAMPLING3 TIHE:168*0 HOURS . CFHt 2 t O  

. .  

. C C I M P U L S E 3 3  
./- 

. .  . .  
. .  . .  AREA : TA-21 TYPE: STAK(A3 SAMPLING PERIOD 15-JUN-84@16<>22-.JUN-84@16 6 

3 
4 
5 
P 

. .  

. . . . .  . .  . .  

. . .  
. .  . .  . .  . .  

. .  DEPTH OF BURIAL CORRECTJON FACTOR=2*33 (MULTIPLICATIUE) . 

PAGE 1' FILTER FRIMARY GROSS BKGD . EFFLUENT ACTIVITY 
Yo. IDENT 4 I S O T P E C O U N T S  LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI t-kRKOR XHPC 

7 
B 
9 
I '  
I 
I 

I. 

. . . . . .  
I .  . .  
. . . . .  . . . .  . . .  . . .  . .  

. .  . .  . .  
. . . .  . .  .: . 

. . .  . . .  " 
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. .  

. . .  - --.-.---. 
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. . .  
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1 . . . .  . . .  1'. ' " '  . ' 
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--- 

02 
13 

IJ 
45 
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19 
sc 
51 
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-- . .  .- 
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51 
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C C  I M P U ' L  S E 33 . .  

AREA : TA-21' IYPE,: STAKCA) SAMPLING PERIOD 22-JUN-84@16<>29-JUN-84@16 ' . :  6 

-- LOGGED ->DL1: _- .. 
. . .  

. .  

. 
. .  

. .  
. .  . .  

. .  . .  ANALYSIS3 TIME: 10.0 .MINS DATE: 06-JUL-84@16:00 DECAY HOURS= ,1684 . .  

SAMPLING3 TIME:168*0 HOURS CFM: 2 . 0  

I? 
32 
34 
35 

-Il DEPTH OF BURIAL CORRECTION FACTQR=2*33 (MULTIPLICATIVE) 

-- 

- 
. .  

. . . .  . . .  
. .  

.. , . I  

--.-------- - 
. .  

............................................. - . -- -- 

FILTER PRIkARY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 
XMPC 

- 
NO+ IDENT, - ISOTOPE COUNTS LLD -CFERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR 

br 
3: 
)I 
3! 
41 

4 
4: 
4: 

41 

41 

4 

4 

4 

6 

. .  
(16; 

/I 7' 
__ _. . - .-. - - ................. ......... - -. ..... 1 2E-FE-2 PU-239 84 ' 3 0,044 01052 013.28 3175Et12  '4423E-15 1180E-15 04016. O * O O 7  7*05E+OO 

3E-FE-2 PU-239 7t 13 04544 0.166 O+339--' 

6 5W-FE-2 PU-239 6 4  



. .._- -. - 6-0234.&---- I.-- ..*.f+a&p&&# . ..-.A +-&a3 5 ,  
2 . 3E-FE-2 FU-239 4. 6 0.144 0.123 0,344 . 

3 3Y-FE-1 PU-239 ' 

L L A & &  
3. 8 0.222 0.171 0.347 

--4-4.r,' 2 ,p!J 22F U. Y V. 15fh;i-88f),T322 
5 4HC-FE-1 F'U-259 0. 5 0.122 01097 0.325 

2 .15kEz=- l  PI' 17 .  77 n., 
6 5W-FE-2 FU-239 . 0 .  7 0.199 0.070 0.334 . .  

8 257-FE-4 PU-239 9 .  8 0.222 0.185 0.301 4.95Et11 4.13E-15 ' 1t69E-15 0.002 0.001 6.89Et00 

A . 9 7 F S 1 3  7,91F 15 3 , a F  l e ;  0,)3? nQ1-Z X 7 , Q X F  03 
9 324-FE-1 PU-239 12. 8 0.244 0.123 0.336 4.05Et12' 5.22E-15 2.09E-15 0..021 0.008 8*70Et00 

-979 1773 

. . .  

AALWN-FF-X Uz23S------l7.~C!1.C;74~ - - - 
11.3PR-FE-1 U-235 1396. 8 0.221 0.139 01326 8t1YEtl0 7.85E-13 1.70E-13 0.064 0.014 3t92Et00 
12 4MN-FE-3 ,U-235 1663 t 8 0.244 0.150 0.335 7.79Et12 9t10E-13 1t97E-13 7.084 le531 4.55Et00 

>-- 
. . . .  , .  

. .  . .  
. .  

. .  . . .  . .  
. .  

. .  
. . .  . .  . .  . -- --. 

I:( 

i'l 
::I 
OI 

4 
25j * 

T61 

27: 
zai 
?g; 
IO' 
I I  
I? 
33 
14 
15 
$6 

. 1 . . .  . . .  

. .  

t 

I7 
E 
E 
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I 
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I 
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I 
I 

c 
c 
4 

9 

. .  
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. .  .. . 

. .  
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. C C I M P U L S E 1 1  

. .  7 
. . .  2 

I 

. . .  . . .  . .  . . . . . . . .  . .  . .  

. :  . .  

. . . . . .  . .  . .  . .  
. . .  

TA-21 TYPE: STAK(A3 SAMPLING PER.IOD 13-JlJL-84@16<>20-JUL-8,4@16 

. . . . . .  

. .  

. . .  . . .  
. .  

t 1J,8 HPURS. ' CFM: 3.0 . . .  . .  

. .  

AREA: 

. .  
. .  . .  . .  ANALYSIS3 TIME: 10.0 MINS ..DATE$ 31-JUL-84@10:36 : DECAY HOURS=:. 259. ' . .  

. .  
. .  

. .  
. .  

P 

. . .  . .  . .  , , : . . : .  . . .  . .  . .  . .  . .  . .  

FILTER PRIMARY GROSS BKGD EFFLUENT A C T I U I T Y  PAGE 1 
NO . IDENTt ISOTOPE COUNTS LLD c PMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC ;I 2 

JI 

5 4HC - -  FF 1 PU - 739 4. 8 0.393 0.139 0.339 
6 5W-FE-2 PU-239 4. 8 01222 0.156 0.342 1 

7 150-FE-i PU-239 3. 6 0.133 0.103 0.344 

9 324-FE-1 PU-239 
---a 257-FF-4 PIJ - 3.19 32 8 0.733 0.17.t c 0.351 4.95F+ll 1.03F - 1 4  3.17F - 15 O.OO? 1.71FtOl 0.005 

4, 7 0.199 0.089 0.332 
10 3MN-FE-6 U-235 644 t 6 0.144 0.123 0.330 4t87Et12 3.57E-13 7*80E-14 1.740 0.380 1*79E+00 

- 11 3PR - -  FF 1 ' U - 335 79s 8 0,333 Q s335 0.343 8e19FtlO 4.75F - 13 9.?AF - 14 O 4 035 0.008 3.13F.I.00 
81. 16 0*699,0t140 0.342 7.79Et12 3.97E-14 9r77E-15 0.309 0,076 1*99E-01 12 4MN-FE-3 U-235 

LOGGED ->DL1: 

E 2  

23 
24 
25 
2 6 .  
27 

29 
za 

30 
11 

2 

. .  . . .  

. .  Ei 
&i . .  

\ 

I '7 -- 
\ 

E 



r r  r Y r, I I  I e r -I- 
II I "  u L u L aI I  . .  I< 

. .  2 
3 

. .  

. .  

. . .  . 
. .  . .  . . . .  AREA: TA-21 TYPE: STAKCCI)' SAHPLING .PERIOD 20-JUL-84@16<>27-JUL-84@16 

ANALYSIS3 TIHE: lot0 HINS DATE: 06-AUG-84@08:42 DECAY HOURS= 233, 
SAHPLINGI TIHE:168tO HOURS CFH: 2.0 I 

E l  . . ... . .  . . .  , 

. . .  . .  
. . .. . 

._.  . . . .  . .. 

. .  DEPTH OF BURIAL 'CORRECTION FACTQRi2t33 (MULTIPLICATIVE) ' . .  
. .  kl 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTJUITY PAGE 1 
NO* IIENTt ISOTOPE .COUNTS LLD CPMt-ERROR EFFIC UOL(ML1 U-CI/ML +-ERROR U-CI ,+-ERROR XMPC 

1 2E-FE-2 PU-239 38 t 6 01144 01123 01330 3t75Etl2 2t03E-14 5.51E-15 0.076 01021 3t39Et01 
2 3E-FE-2 PU-239 23 t 8 Ot249 0.151 0.342 4.13Et12 1tlOE-14 Jt40E-15 01045 0.014 1t83E.t.01 

4 4W-FE-2 PU-239 17t 8 0.232 0.185 01325 4.13€+12 8t29E-15 2t74E-15 01034 OtOll 1t38EtOl 
5 4HC-FE-1 PU-239 33 t 4 0,083 0.075 01333 5t67Etll 1t77E-14 4t93E-15 Ot010 0.003 2t95Et01 

-++E-? a. - . -  a - 4 -  - I -  . # -  ... 4 P  n #--I- L- n m 4 
A*+ / v t m  V.*-ef)r3&d d t d , + E t A L  1.6% A d  & ~ J I L  f-J VtW7 

- - - 6 3 W d F E a M + ? 3 F F h &  Ge7i5 6.248 Gt35, 
7 150-FE-1 PU-239 9t 17 0,766 Ot265 0.300 
8 257-FE-4, PU-239 13. 7 0,216 0.172 0.300 4t95Etll 6t63E-15 2t40E-15 01003 OtOO1 ltllEtO1 - 

1, 4 -  4 -4-Ffl;--pU-%39 A A>t  7 w3-0r-i-47-Od4-Qr3-93 A d  A t 5 r ) E l s - + h e 0 E + w  
10 3MN-FE-6 U-235 2101 6 01166 0.081 0.347 4t87E+12 ltlOE-13 2t49E-14 01537 0.121 5t5lE-01 
11 3PR-FE-1 U-235 870 t 5 01'099 01126 0.316 8t19Et10 St05E-13 ltlOE-13 Ot041 Ot009 2t52E4-00 

- - I2-4WE-3--+235 7 & t  e O-r24*We--Mi t 
n d  -7 

LOGGED ->DLl: 

I 



. . .  . .  . 
. .  . .  . . .  . _ .  

. .  . .  . .  . .  . .  . .  
. .  . .. . , . . .  . 

. .  
.. . .  

. .  . .  
. .  . .  

. .. 

. . .  .. . 
, .  . . .  . .  TA-21 TYPE: .STAKCA> ' SAHPLING PERIOD 27-JUL-84@16<>03-AUG-84@16 . . .  . .  

. .  .. . 
, ' . .  . . ' . .  .. . : 

. .  . . , . , . . . . . .  . .  . . .  . .  
AREA : 

. . . .  
. .  

- 
1 

2 
3 

SAHPLINGI TIME:168.0 HOURS 'CFH: 2.0 
.- 

6 
7 

UOL(ML)  U-CI/ML +-ERROR U-CI +-ERROR XHPC NO. IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC - A 
7 .  

---- 8-6r942-6-~256-tX33~€+12 Z t &7E+5-----5- 3 t 31 t tH%Ih+?- .__ - 1 - --2E-aFH-msF.---- - _- 
2 3E-FE-2 PU-239 5. 8 0.244 0.133 0.341 

--+I--# G . & z . e * j 3 P H € W M  5 i . i i W G  
5 4HC-FE-1 PU-239 10. 6 0.144 0.123 0.341 5t67Et11 4t61E-15 1t85E-15 0.003 OtOO1 7t68Et00 

-- 7 i 5 O - F E - + - - M 9 - - ~ - + & j W + ~  

--1+3Uk)---'13 e?ft-*e-6rC)BE-f: 

3 3W-FE-1 PU-239 23 t 8 0.233 0.175 0.354 5r54Etl2 1t07E-14 3t26E-15 0.059 0.018 lt79EtO1 

- -  6 5W-FE-2 PU-239 11 . 8 01222 0.192 0.336 6t52Et12 4t80E-15 1t80E-15 0.031 0.012 7t99Et00 

8 257-FE-4 PU-239 4. 7 Or211 0.116 0.316 
9 324-FE-1, YU-239 7. 7 0.199 0.141 0.322 - 

7 A 4 7 7  A V n  A A 
* I t  V I -  Q C  v .  - l e  

11 3PR-FE-1 U-235 822t 16 0.715 0.248 0.336 8t19Et10 4t45E-13 9t68E-14 0.036 0.008 2t23Et00 
12 4MN-FE-3 U-235 129. 17 0.766 0.265 0.311 7t79Et12 7tl6E-14 1t67E-14 0.558 Ot13O 3t58E-01 

t-066E~k-i-3- 

IJI 
l ' , !  

s/ 
171 
18 
19 
20 
11 
12 

23 
4 

25 
26 

7 

29. 
30 
31 
32 

251 

. .  
. .  

-.- 

._ ... ... - . .. .. . - - .-_.- . --- 

\ 

I t  
35 
41 
4 '  
4: 

4: 
4; 
4: 
I f  
4; 
If 

1' 
51 
5 
5: 
5 



. .  
, _ . .  . . .  .. . . . .  

. . .  . .  
. .  

. .  ' . . . ,  . .  . .  
. . .  

. .  
. .  

. .  

. .  
. .  

. .  
. .  

. .  

. . .  1 . .  
. .  . . .  . . .  

. .  . . .  
. .  . .  . .  . .  

. .  . .  :. . . . . .  .. . .  . .  
. . .  . . .  

. .  . .  

. .  . . .  
. .  

. . .  . 

. .  . .  . .  . .  . .  . 

. .  . . .  
. .  

. . .  . .. .. . . . '  . .  . .  . .  . : 
. : .  . 

: . '  

. .  

C C . 1  M P U L S E 3 3  . 

AREA: TA-21 TYPE: STAKCA3 SAMPLING' PERIOD 03-AUG-84@1,6<>10-AUG-84@16 .' ' . .  
. .  I 

I- 

UtLFLY HO\JRS - 236 - .  m L i  . ? ? ; 4 6  - 
SAMPLING3 TIME:168+0 HOURS CFM: 2.0  

DEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIUE) 

W l .  .c 
r IL i - € t M ? ? G R W  11 t t P L l J L 3  I Y P A L i t  1 

XMPC UOL(ML) U-CJ/ML +-ERROR U-CI +-ERROR NO1 IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC 

I =-L r - r  - 
0,010 lr34ktOl . .  w = 2 3 T  ib. / V e L l e )  V + 1 4 /  VtS1/ J+/dttlZ B - .  - v*v5v . .  r V l t .  1 3  L * / 4 t  15 .. . 2 3E-FE-2 PU-239 15. 16 0.732 0.223 0.337 

3 3W-FE-1 PU-239 9. ' 12 0.465 0.228 0.348 
9 4Id-fr-L 
5 4HC-FE-1 PU-239 7. 12 01499 0.264 01348 

5 .  8 01244 01173 01338 6 5W-FE-2 PU-239' 

8 257-FE-4 PU-239 16. -: ::;:: 'i:::; . , . 4 + 9 5 E t l l  . 6.9.3E-15:' . :2*38E.- l5 :.'..';::0.003: :'0;00.1 ' l . * l b E + O l .  . 

* C A  - _ A  a- _ >  

A'i3'1 47. 11 v13rr V , Z /  V , J 4 3  4*l*tl' L .41t - 1 6rZ/t - 1 5  O I V Y Y  0.024 4*01k+01 - 

A m -._- - ."- - 
. .  

. .  . .  
... . . .  .. . .  . .  ~ - 3 S O - F E - - l r - - P t t - p 3 3  L .  . 

9 324-FE-1' PU-239 ' 30. 
-+03iW+E-& 1/i3U* / v * m  v,v+Ei u , 3 1 j  4tU/ttlZ l * V Z t  I 1 2  2.- - 15 4*YS/ 1*0/1 S t V Y t S U U  

. .  
. .  . 

, . .  . . . .  7 0,199 0.199 0*346":'.' 4k .05Et12.  1 t49E-14:  :;4.18E-I5.'..?'., Oii 'O60 ..'O:i.O.17 2t48E.t.01. ,,,  ., . ' .  ' . ' 
9- .a --m . .  

U-%d 
- -  

11 3PR-FE-1 U-235 , 468 t 8 0.244 0.166 0.344 8 e 1 9 E t 1 0  2148E-33' 5.45E-14 01020 0.004 1*24E+00 
12 4MN-FE-3 U-235 47. '8.0.222 0,139 01331 'i'e'79E.t.12 2 t48E-14 6.50E-15 0,193 0.051 1e24E-01 

, :. . .. . .  . .  . .  . .  

. . . .  . 



C C  I M P U L S E J J  

AREA: TA-21.. TYPE: STAK(A3 SAMPLING PERIOD lO-AUG-84@16<>17-AUG-84@16 

ANALYSIS3 TIME: 10.5 MINS DATE: 24-AUG-84@16:13' DECAY HOURS= 168. 
SAHPLINGJ TIME:168+0 HOURS CFM: 2.0 

'DEPTH O F  BURIAL CORRECTION FACTOR=2t33 (MULTIPLICATIUE) 

PAGE 1 FILTER PRIMARY GROSS EKGfl . EFFLUENT AC.TIUITY 
XMPC NO. IDENTt ISOTOPE COUNTS LLD CPM+-ERROR. EFFIC UOL(ML) . U-CI/ML +-ERROR U-CI +-ERROR 

1 2E-FE-2 
, 2  3E-FE-2 
3 3W-FE-1 
4 4W-FE-2 
S 4HC-FE-1 
6 SW-FE-2 
7 150-FE-1 

? 324-FE-1 
10 3MN-FE-6 
11 3PR-FE-1 
12 4MN-FE-3 

LOGGED ->DLl: 

8 .  2 5 7 - ~ ~ - 4  

P'u-239 
PU-239 
F'u-239 
PU-239 
.PU-239 
PU-239 
PU-239 
PU-239 
PU-239 

U-235 
U-235 

' u-235 

4. 8 
11. 18 
3t 7 
1. 6 
5. 7 

l o t  17 
5t 17 
7t' 8 

14. 6 
. 72* 8 

88 8 
55 . 8 

0.233 0.086 0.338 
0.821 0.294 0.334 . 

O t 1 ? 9  O e l 3 2  01314 
0*166 0.132 0.333 
Q.188 0.126 0.336 
0.787'0.353 Ot342  
0.766 04.26s 0.305 
01233 0.141, 0.310 .: 

0.166 0.132 0,326 4.05Et12 6.57E-15 2 t34E-15 Ot027 0.009 l . l O E t 0 1  
O t 2 5 5 . O t 1 9 4  Ot354.  4 .87Et12 3 ~ 4 2 E - 1 4  8.40E-15 O t 1 6 7  01041  1.71E-01 
0,233 0.180 0.*313 8 t l P E t 1 0  4t78E-14 l e l 5 E - 1 4  0'*004 01001 2*3YE-01 
O*24430.000 O t 3 6 1  7.79Et.12 2 t54E-14 l r 5 3 E - 1 3  . 0.198 l t 1 8 8  1.27E-01 

.. . . .  . :... , 
. . .  . ' 

. .  2 

I 

i 

.. a . .  
. .  
. .  . .  . .  
.L 

i 



C C  I M P U L S E 13 

lREA: TA-21 TYPE: STAK€P) SAHPLING PERIOD 17-AUG-84@16~>24-AUG-~4@16 

4NALYSISl TIME: 1010 MINS DATE: 31-AUG-84@15:01 DECAY HOURS= 167. 
SAMPLING3 TIMEt168.0 HOURS CFM: ' 210 

. .  

DEPTH O F  BURIAL CORRECTION FACTOR=2t33 (MULTIPLICATIVE) 

FILTER . PRIMARY 
NO, I f iENTt ISOTOPE 

1 2E-FE-2 PU-23Y 
2 3E-FE-2 PU-239 
3 3W-FE-1 . PU-239 
4 4W-FE-2 PU-239 
5 4HC-FE-1 PU-239 
6 5W-FE-2 PU-2'39 
7 150-FE-1 PU-239 
8 257-FE-4 PU-239 
9 324-FE-1 PU-239 

10 3MN-FE-6' U-235 
11 3PR-FE-1 U-235 
12 4MN-FE-3 U-235 

LOGGED ->DLl: 

GROSS BKGII 
COUNTS LLD CPMt-ERROR EFFIC 

. 161 7 01188 01116 01335 
28. 18 0.821 0.294 0.320 
11. ' 7 0.199 O e 1 3 2 ' 0 t 3 1 4  

. 141 7 0.188 0.092 0.333 
. 4 .  8 0.222 0.204 0.34'1 

15. . 1 8  01855 0.269 0.341 
2. 17 01766 0.265 0.1305 

10 1 8 0,1233 0.141 0.303 
I 2 1 1  7 0.188 0.196 0.335 
141  t 8 0.244 0.142 0.352 
4801 . 7 0.177 01130 0.320 
278 1 8 Ot24430tOOO 0.344 

EFFLUENT A C T I V I T Y  . PAGE 1 . 

UOL(ML) U-CI/ML ' +-ERROR U-CI  +-ERROR , XMPC 

3 t 7 5 E t l 2  7.73E-15 2t67E-15. ' 0.029 0.010 1 t 2 9 E t 0 1  
4 t 1 3 E t 1 2  1 e l J E - 1 4  3151E-15 0.047 0.014 1 t89ES01 
5 1 5 4 E t 1 2  5127E-15 2111E-15 01029 0.012 8 J 7 8 E t 0 0  
4113Et12  6168E-15 2146E-15 0.028 O * O l O  l t l i E + O l  

4 .95Et11 4165E-15 1198E-15 01002 0.001 7 t 7 4 E t 0 0  
4.05Et12 l t 0 5 E - 1 4  3 t19E-15 0.042 0.013 1 t75E+01  
4 1 8 7 E t 1 2  7122E-14 1167E-14 01352 01081 3 t & l E - 0 1  
8 1 1 9 E t 1 0  2 t74E-13  6 t02E-14 0.022 0.005 1137Et00  
7179Et12  l r 4 7 E - 1 3  1163E-13 1.145 1.268 7135E-01 

, II 
: !  

1 :4 

il 

I .  
l i b  

?O 

I! 



. .  . .. - .. . .  . .  

C C I H P U L S E 3 3  

AREA : TA-21  TYPE: STAKCA) SAHYLING PERIOD 31-AUG-84@16<>07-SEP-84@16 

ANALYS.IS3 TIME: 10.0, HINS TIATE: 14-SEf-84@13:40 DECAY HOURS= 
SAMPLING3 TIME:168+0 HOURS CFM: 2.0 .  

lrEP,TH O F  RURICIL CORRECTION FACTOR=2*33  (MULTIPLICATIVE) 
. .  . 

FILTER m r  WARY GROSS H K G D  EFFLUENT 
NO, IDEH'T* ISOTOPE COUNTS LLD CF'Ht-ERROR EFFIC . UOL(ML) 

1 .  2E-FE-2 F'U-239 
2 3E-FE-2 PU-239 ' 

3 3W-FE-i PU-239 
4 4W-FE-2 PU-239 
5 4HC-FE-1 PU-235' 
6 5W-FE-2. PU-239 
7 150-FE-1 PU-239 * 

8 257-FE-4 PU-239' 
9 324-FE-1 PU-239 
10 3MN-FE-6 U-235 
11 3PR-FE-1 U-235 
12  4MN-FE-3 U-235 

LOGGED ->DLl: 

1, 7 011?? 0.141 Oe.346 . 

51 8 0.244 0.174 0.314 
81 8 0.244 0.123 0.333 . 

6, 8 0.222 0.164 0.341 
12. 18 0,855 0 * 2 6 9 . 0 . 3 4 6  

4:. 17 0.766 0.265 0.302 
9 ,  8 0.233 0.141 0.301 , 4 * 9 5 E t 1 1  

17. 8 01233 0.187 0.337 4*05E+12 
312. 7 0*19? 0.086 0.361 ' 4 .87Et12 
.141* 3. 0,033 0,049 0'*320 8 * l ? E + 1 0  

70 8 0.24430.000 0.336 7.7912t12 

201 18 0.821 0.294 0.331 4113Et12  

166. 

ACTIUITY 
U-CI/ML +-ERROR 

2.34E-15 

PAGE ' 1  
U-CI +-ERROR XMPC , 

0.027 0.010 i . 0 9 E t O l  

1 e84E-15 
2 64E-15 
3t5QE-14 
1 86E-14 
1 d 4 E - 1 3  

0.'002 a.ooi 6 . 7 8 ~ t o 0  
01032 01011 1 .33Et01  
0.767 0.170 7.88E-01 
0.007 0.002 4.03E-01 
0.287 1.277 1.84E-01 

, 1 : 

:. .I . .  
' : i  



C C  I M F ' U  L S E 3 3  

.AREA: TA-21 TYPE: STAKtA) SAMPLING PERIOIS 24-AUG-84@16031-AUG-84@16 

ANALYSIS] TIME: 1010 MINS DATE: 0.7-SEP-84@15:34 DECAY HOURS= 168. 
SAMPLING3 TIME:168+0 HOURS CFM: 2.0 

DEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATI.VE) 

FILTER PRIHARY 
NO. IDENT. ISOTOPE 

. 1 2E-FE-2 
2 3E-FE-2 . 

3 3W-FE-1 
4 4W-FE-2 
5 4HC-FE-1 
6 5W-FE-2 
7 150-FE-1 
9 324-FE-1 

10 3MN-FE-6 
11 3PR-FE-1 
12 4MN-FE-3 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
FU-239 

U-235 
u-235 
U-235 

GROSS 
COUNTS' 

6. 
7. 
7. 
7. 
6. 

' 7.. 
6. 

11. 
134. 
'16. 

102. 

B K G D  
LLIS CPMt-ERROR EFFIC 

8 0.233 01086 0.363 
. 7 01200 0.111 0.342 

8 0.222 0,178 0.341 
7 0.188 0.116 0.335 

18 0.821 0.294 0.320 
' 7 0.199 0.132 0.314 

7 O e . 1 8 8  9.161 0.333 
6 0.144 0.142 0.341 

18 0.895 0.269 0.341. 
1 7  0.766 0.265 01305 
8 0.233 09141  0.303 

EFFLUENT ACTIVITY 
VDL(MLJ U-CI/ML ' t-ERROR ' 

PAGE 1 
U - C I  +-ERROR XMPC 

4.05Et12 5.14E-19 1.95E-15 
4487Et12  6.75E-14 1.57E-14 
8.1YEt10 4+11E-14 . 1 * 0 1 E - 1 4  
7.79Et12 6+04E-14 1.43E-14 

0.021 0.008 8 1 5 7 E t 0 0  
0.329 0.077 3+38E-01  
0.003 0.001 2.06E-01 
01470 0.111 3.02E-01 

.: ""9. 

:>. 1 
'. . i.. . . . : I  

../ 
. .. ,. 

. ,  



_.  ... . . .. . . . . .. - .. ._ . . . . . . . . . . .. . . . . .  . . .  

C C  I M Y U L S E 33 

AREA: TA-21 TYPE: STAKXA) SAMPLING PERIOD 07-SEP-84@16<>14-SEP-84@16 

ANALYSIS3 TIME: 10.0 MINS DATE: 21-SEP-84@16:16 DECAY HOURS= 168. 
SAMPLING1 TIME:168t0 HOURS CFM: 2.0'. 

DEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) . 

FILTER PRIMARY GROSS 
NO. IDENTt ISOTOPE COUNTS 

I 2E-FE-2 
2 3E-FE-2 
3 3W-FE-1 
4 4W-FE-2 

. 5 4HC-FE-1 
6 5W-FE-2 
7 150-FE-4 
8 257-FE-4 
9 324-FE-1 
10 3MN-FE-6 
11 3PR-FE-1 
12 4MN-FE-3 

LOGGED ->DLl: 

PU-239 
PU-239 
PU-239 
PU-239 
PU-23Y 
PU-239 
PU-239 
PU-239 
PU-239 . 
u-235 
u-235 

' u-235 

1 *  
10. 
Y. 
9. 

11. 
3. 
2. 

4 .  
910 t 
144, 

7 .  

a. 

BKGD . EFFLUENT 
LLD CPMt-ERROR EFFIC .'JOL!ML) 

8 0.233 0*141 0.331 
17 0.766 Ot.265 0.303 
8 0.233 0.141 0.314 ' 5t54E+12 
8 0.233 0.187 0.345. 4t13Et12 
8 0.233 0.199 0.345 5t67Et11 
5 0.122 0.t119 0.320 
8 'Ot24430t000 0.354 
16 0,688 0.189 0.354 
5 0.088 0.0713 0.328 
7 0.210 O+¶26 0.t338 4.87Et12 
13 0.522 0.183 0.362 #+19E+10 
14 015'66 0.324 0.342 

A C T I V I T Y  
U-CI/ML +-ERROR 

3t90E-15 1t76E-15 
3+55E-15 1t46E-15 
4t61E-15 lt72E-15 

4t93E-13 1t07E-13 
7tO3E-14 1.63E.-14 

PAGE 1 
u-CI t-ERROR XMPC 

0.022 0.010 6t50Et00 
0+015 0.006 5t91E+00 
0.003 0.001 7t69Et00 

2.401 0 , 5 2 2  2+46Et00 
01006 01001 3152E.-01 

3 

? 

I 

. i  

I 
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C C  I M . P  U L S E 21 

AREA: TA-21 TYPE: STAKCA) SAMPLING PERIOD 14-SEP-84@16021-SEP-84@16 

ANALYSIS3 TIME: 10.0 MINS DATE: 28-SEP-84@14:32 DECAY HOURS= 167. 
SAMPLING3 TIME:168.0 HOURS CFM: 2.0 

. .  

DEPTH OF BURIAL CORRECTION'FACTOR=2t33 (MULTIPLICATIUE) 

FILTER . P R I M A R Y  
NO* IDENT. ISOTOPE 

1 2E-FE-2 PU--239 
2 .  3E-FE-2 PU-239 
3 3W-FE-1. PU-239 
4 4W-FE-2 PU-239 
5 4HC-FE-1 PU-239 
6 SW-FE-2 PU-239 
7 150-FE-1 PU-239 
8 257-FE-4 PU-239 
9 324-FE-1 F'U-239 

10 3MN-FE-6 U-235 
11 3PR-FE-1 U-235 
12 4MN-FE-3 U-235 

LOGGED ->DL1: 

GROSS 
COUNTS 

5 ,  
11. 
10, 

4. 
' . o *  

6. 
3. 
6. 
6 .  

237 . 
422 t 

77 . 

BKGIS. 
LL13 CF'Mt-ERROR EFFIC 

7 0.210 0.092 0.345 
18 0.821 0,294 0.317 
8 0,221 0.139 0.317 
5 0.122 0,097 0.333 
6 0.166 0.150 0.326 

20 0.9.65 0.307 0.331 
17 0,766 0.265 0.303 
6 0.166 0.100 0.314 
8 0.232 0.186 0.327 
7 0.211.0t116 0.347 
8 0.233 0.157 0.310 
8 0.24430+000 0.350 

EFFLUENT. A C T I U I T Y  
VOL(ML) U-CI/ML 

4.87Et12 1.24E-13 
8t l9Et10 2t48E-13 
7+79Et12 3r91E-14 

PAGE 1 
+-ERROR U - C I  +-ERROR XMF'C 

1.91E-15 0.025 0.011 7t52Et00 

2.79E-14 ' 0.605 0.136 6t21E-01 
5t47E-14 0.020 0.004 1+24Et00 
lt57E-13 0,304 1.226 le95E-01 

. i 

! I  

. . I  

1 . .. 
. :'<j 

. .  ... . ' . . ,.Yi 

. .., 
i; 

:.1 
. . . a  .I I. .:I . 

1. . . . : I  . .  . 
: I  
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AREA: TA-21 TYPE: STAK(A3 SAMPLING PERIOD 21-SEP-84@16(>28-SEP-84@16 

ANALYSIS3 TIME: 10.0 MINS DATE: 09-OCT-84@11:40 DECAY HOURS= 260. 
SAMPLING3 TIME:168*0 HOURS CFM: 2.0 

! 

.. ' . 2  

J 

.. . 
I .  . .  

. .  
.... . . 

. . L  

. .  
DEPTH UF HURIRL CORRECTION FACTOR=2+33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS .B#GD' EFFLUENT 
NO+ IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC V O L  (ML 1 U-CI +-ERROR. 

0,026' 0.009 

PAGE 1. 
XMPC 

A C T I V I T Y  
u -C I /ML  +-ERROR 

2 48E-15 1 2E-FE-2 

3 3W-FE--1 
4 4W-FE-2 
5 4HC-FE-I 
6 5W-FE-2 
7 150-FE-1 
3 2 5 * 7 - ~ ~ - 4  
9 324-FE-1. 

10 3MN-FE-6 
11 3PR-FE-1 
12  4MN-FE-3 

LOGGED ->DL1 : 

2 3E-FE-2, 
PU-239 
PU-239 
PU-239 
PU-239 
PU-- 2 3 Y  
PU-23Y 
PU-239 
PU-239 
PU-239 

U-235 
U-235 
u-235 

14, 6 
7 .  18 

53 1 8 
65 1 7 
121 6 
13, 20 

4 + .  17  
71 ' 8 
4 ,  6 

244. 5 
256 1 8 

15'78 7 

0.166 0+103' 0.331 3 t 7 5 E t 1 2  
0,821 01294 0,332 
0.t233 01150 01326 5154Et12  
0,195' 01111 0,333 4 t 1 3 E f 1 2  
0 150 0 + 1 7'6 0 , 3X3 IS 5713 1 1 
0.965 0.307 0,346 . 

0+766 01265 0,303 
01244 0 + 1 3 3 ' 0 , 3 0 2  
0.149 0.137 0tX33 
01200 0 * 0 9 Y  01355 4187Et12  
01116 0.146 0,326 3 * 1 9 E t 1 0  
0; 24430 + 000 0 .,JI-iO 7 7YEt  12 

6t84E-15  1 t 14E+01 ' i  

01158 0,041 
0,143 ' 01036 
01003 .0.001 

4 t 7 5 E t O l  
5 t 79Et0:L ALERT 
9 t 9 4 E t 0 0  

7 + 32E-15 
8 i66E-15  
2112E-15 

l i  

2r21E-13 
3 + M E - 1  4 
116QE-13 

41Y7S 11074 
0,011 0.003 
i1035 . I t 2 4 3  

I' 

1 
. .  . .  

. . . . . . ' .  2: . . . . . . - - . . . - . - - . - . . . . _. . - ... . - . . . . . - 
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C t  I H P U L S E 33 

AREA:. TA-21 TYPEt STAK(A3 SAHPLING PERIOD 05-OCT-84816<>12-OCT-84@16 

ANALYSIS3 TIHE3 10.6 HINS DATE: 19-OCT-84@15:38 IJECAY HOURS= 168t 
SAHPLINOI TIHEt168.0 HOURS CFH: 2.0 

DEPTH OF BURIAL CORRECTION FACTORz2t33 (HULTIPLICATIVE) 

FILTER PRIHARY 
NO. IDENTt ISOTOPE 

1 2E-FE-2 PU-239 
2 3E-FE-2 PU-239 
3 3W-FE-1 PU-239 
4 4W-FE-2 PU-239 
5 4HC-FE-1 PU-239 
6 5W-FE-2 PU-239 
7 150-FE-1 PU-239 
8 257-FE-4 PU-239 
9 324-FE-1 PU-239 

10 3HN-FE-6 U-235 
11 3PR-FE-1 U-235 
12 4HN-FE-3 U-235 

LOGGED ->DLl: 

..... 

moss 
COUNTS 

8t 
4. 

9. 
4 t  
7. 

10. 
1 4 t  
11. 
8 4  

' 225 
39. 

24 

. .  

. . _. . - . . 

BKGD 
LLD CPH+-ERROR EFFIC 

2 0.193 0.611 0.302 
2 0.100 0,316 01341  
7 0.177 0.120 0.349 
6 01155 0,150 0.336 
8 Ot24430t000  0.352 
2 01200 0 .421  0.334 
2 Ot200 0.632 0.360 
2 01200 0.421 0.327 

13 0.543 0.207 Ot350 
14 0,566 0.217 0.342 
7 0.177 0.120 0.362 
8 '0,233 0.180 0.352 

EFFLUENT 
UDL ( HL 1 

3 7 5 E t  12 
4.13Et12 
5 5 4 E t  12 
4r13E+12 

6 t 52Et  12 
4 t 21Et 12 
4.9SEt 1 1 

4.97€+12 
8.19E+10 
7.79Et12 

ACTIVITY 
U-CI/HL 

3t41E-15 
1 49E-15 
1 t 10E-14 
3t79E-15. 

2 S 3 E - 1 5  
3t79E-15 
6 t 29E-15 

3 95E-14 
1.07E-13 
1 t8OE-14 

+-ERROR 

3 42E-15 
1 40E-15 
3t33E-15 
1 t54E-15 

1.94E-15 
2 95E-15 
1 e87E-15 

9.59E-15 
2 t 40E- 14 
4 84E-15 

PAGE 1 
U-CI +-ERROR , XHPC ' 

01013 0.013 Se69EtOO 
0.006 0.006 2 t 4 9 E t 0 0  
0.061 0.018 1 . 8 3 E t 0 1  
0.016 0.006 6 r 3 2 E t 0 0  

0.016 Ot013 4 .22Et00  
0.016 01012 6632Et00  
0.003 0.001 l tO5E+Ol 

0,192 01047 l t '97E-01 
0.009 0;002 St34E-01 
0.140 0.038 8t98E-02 

. .  

-. . . . . . . . . . . . . . .  - - ....... - .... - ....... . . . . . . . . . . . . .  - . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . .  - .. ... - . . . . .  .... ._ . . .  - ..... - . - ... . . . .  
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C C  I H P U L S E 33 
.- 

AREA: TA-21 TYPE: STAKCA) SAHPLING PERIOD 12-0CT-84@16019-OCT-84@16 

ANALYSIS3 TIHEt 10.1 HINS DATE: 26-OCT-84@14tOl DECAY HOURS= 166. 
SAHPLINGI TIHE:168*0 HOURS CFHr' 2.0 

: +. 
. I  
:. *,. 

1 .  

. I . .  
-&;I . I  

s" 

DEPTH OF BURIAL CORRECTION FACTOR=2.33 CHLILTIPLICATIUE) 

FILTER PRIHARY i NO. IDENT. ISOTOPE 
GROSS 

COUNTS 
. BKGD 

LLD CPH+-ERROR EFFIC 
EFFLUENT 

UOL (HL 1 
ACT I U I  TY 
U - C I A L  +-ERROR . 

PAGE 
U-CI' +-ERROR XHPC . 

1 I 

I 

1 2E-FE-2 

3 3W-FE-1 
' 4  4W-FE-2 
5 4HC-FE-1 
6 5W-FE-2 
7 150-FE-1 
8 257-FE-4 
9 324-FE-1 

10 3HN-FE-6 
11 3PR-FE-1 
12 4HN-FE-3 

LOGGED ->DL1: 

2 .3E-FE"2 ' 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 

U-235 
U-235 
U-235 

10. 
20 . 
11. 
27 
3. 

12. 
10. 
17. 
5.  

792 . 
268 e 

4 3  . 

8 0 ,244  0.113 0.338 
8 0.233 0.141 0.318 

' 8 0 .249  0 .164 0.324 
7 0,216 0,146 0.333 
8 0.233 0.131 0.337 

20 0,987 Oe343 0 , 3 4 1  
17 0,766 0,265 0.303 . 

7 0 .199  0 . 1 6 6 . 0 e 3 0 2  . 

. 6 0.166 0.099 0 .341  
7 0.200 0.086 0 , 3 4 9  
7 0,199 0.200.0.336 
8 0.24430.000 0.352 

3.75Et1.2 
4.13E3.12 
5 54Et  12  
4 .13Et12 

4.07E-15 1.82E-15 
l r01E-14  3.26E-15 
4.78E-15 1.92E-15 
1.36E-14 3.99E-15 

0.015 0.007 6 .78Et00 
0 .042 0.013 I e 6 9 E t O l  
0.026 0.011 7*96E+00 
0.056 0.017 2 .26EtOl  io 

4 e 9 5 E t l l  9.05E-15 2.99E-15 0.004 0.001 l ~ S l E . ) O l  
!I 

. . .  
. I  i 
'. I4 2.010 0.437 2606ES00 

0.012 Oe003 7 ~ 2 2 E - 0 1  
0,164 1.218 1.0SE-01 

4 8 7 E t  12 
8 t 1 9 E t 1 0  
7 r 7 9 E t 1 2  

4.13E-13 8e98E-14 
1e44E-13 3.22E-14 
2.1OE.-14 1.56E-13 IS 

i 
II 

. 
.;-11. . 

..:{ ' t  .* 
'.:j II 

I : I '  .. . 
"I9 

FJ 

.. . 
, 11 

?CLOSE DRAWER 24*3 5 . 
?CLOSE DRAWER 24*4 5 
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C C  I M P U L S E 3 3  

AREA: TA-21 TYPE: STAK€A) SAMPLING PERIOD. 19-0CT-84@16<>26-OCT-84@16 

ANALYSIS3 TIHE: 10.3 MINS DATE: 02-NOV-84@13:30 DECAY HOURS= 165e. 
SAHPLING3 TIME:168*0 HOURS CFH: 2.0 

I 

' ' 2  . .  

DEPTH OF BURIAL CORRECTION FACTORt2.33 (MULTIPLICATIVE) 
.I ' 

. I  

1 BKGD 
LLD CPMt-ERROR EFFIC 

EFFLUENT' ' A C T I V I T Y ,  
VOL(ML) U-CI/HL +-ERROR 

PAGE 
.U-CI +-ERROR XHPC 

0.015 0.007 5199Et00 

FILTER PRIMARY GROSS 
NO. IDENT. ISOTOPE COUNTS 

1 2E-FE-2 
2 3E-FE-2 
3 3W-FE-1 
4 4W-FE-2 
5 4HC-FE-1 
6 5W-FE-2 

, 7 150-FE-1 
8 257-FE-4 
9 324-FE-1 

. 1 0  3HN-FE-6 
11 3PR-FE-1 
12 4HN-FE-3 

COGGED ->DL1 1. 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 . 

PU-239 
PU-239 
PU-239 
PU-239 
U-235 
U-235 
U-235 

8 .  
9; 

1.0 . 
3*  

14. 
5 . .  

15. 
13. 

1791 
250 
51 

'7. 

8 0.244 0.113 0.335 
8 01233 0,141 0.326 
7 01188 0.092 0.314 
8 0,222 0.139 0.333 
7 0.188 0.126 0,338 

20 01987 0.343 0.343 
16 0.*710 9.372 0.303 
7 0.199 06166'0r305 
6.01166 0.099 0.341 
7 01211 0.169 0.342 

8 0*24430+000 9.352 
5 0.122 0 ~ 2 0  0.325 

4.13Et12' 3.59E-15 1.62E-15 

06'017 0.007 6.85Et00 4.13Et12 4.11E-15 . 1.74E-15 

0.004 0.001 le26Et01 
0.024 0.009 9+79E+OO 
01447 0.102 4e59E-01 
0.011 0.002 6.80E-01 
0.190 1.218 1.22E-01 

4.95Etl l  7.54E-15 2159E-15 
4 e'O5Et 12 ' 5 + 88E-15 2 1 20E-15 
4187Et12 9e18E-14 2.09E-14 
8.19Et10 1136E-13 3.04E-14 
7.79Et12 2r45E-14 1.56E-13, 

.. . 
IS 

I6 

. . -  - - - -  . . 

11 



C C I M P U L S E I I  

STAKCA) SAHPLING PERIOD 26-OCT-84@16<>02-NOV-84@16 AREA: TA-21 TYPE: 

ANALYSIS3 Tin€: 10.0 
SAHPLING3 TIME:168.0 

I 

. .  
' I  

. .  
"I 

MINS DATE: 09-NOU-84815307 DECAY HOURS= 167. 
HOURS CFM: 2.0 

DEPTH OF BURIAL CORRECTION FACTORs2.33 (MULTIPLICATIVE) 

FILTER PRIMARY 
NO t IDENT t ISOTOPE 

GROSS 
COUNTS LLD 

BKGD 
. CPMt-ERROR EFFIC 

0.244 01101 0.339 
0.233 0.141 0.326 
0.188 0.092 0.314 
0.222. 0.139 0.333 
0.199 0.086 Ot338 
0.987 0.343 0.343 
0.710 0.372 0.303 
0.199 0.166 0.305 
0.166 0.099 0.341 
01199 0.150 0.342 
0.166 0.132 0.325 
Ot24430t000 0.352 

EFFLUENT 
VOL (ML 1 

ACTIVITY 
U-CIAL +-ERROR 

PAGE 1 
U-CI +-ERROR XMPC 7 

1 2E-FE-2 PU-239 
2 3E-FE-2 PU-239 
3 3W-FE-1 PU-239 
4 4W-FE-2 PU-239 
5 4HC-FE-1 PU-239 
6 SW-FE-2 PU-239 
7 150-FE-1 PU-239 
8 257-FE-4 PU-239 
9 324-FE-1 PU-239 
10 3HN-FE-6 U-235' 
11 3PR-FE-1 U-235 
12 4MN-FE-3 U-235 

LOGGED ->DLlt 

4t 8 
14. 8 
6 1 .  .7 
7. 8 
5. 7 
7. . 20 
17. 16 
21 . 7 
6. 6 

140. ' 7  
106. 6 
17. 8 

4t13Et12 6t57E-15 2t41E-15 '0.027 0.010 1t09EtOl 

'1 

4 r2l€t12 
4r9SEtll 

6t00E-15 1168E-15 
lt14E-14 3t55E-15 

0 t 025 0 t 007 9 t 9?E+00 
0.006 0,002 1t91EtOl 

4.137Et12 
8t19Et10 
7 t 79Et 12 

7r41E-14 1 t71E-14 
5t89E-14 .1 t39E-14 
7.59€-15 1.56E-13 

0.361 , 0.083 3t70E-01 
0.005 'Ot001 2t95E-01 
Ot05Y 1.218 3e80E-02 

I 

I 

. .  

. .  
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DAYS DECAY= l o t 9  

> 
3 CH. ASSIGNEISt ,CL(MIN)= 10.0 27LNOU-84Q12:25 

. . .  

C C  I M P U L S E 11 

AREA: TA-21  TYPE: STAKCA) SAMPLING PERIOD 09-NOU-84@16<>16-NOU-84@16 . 

ANALYSIS3 TIME:. l o t 0  MINS DATE: 27-NOV-84@12:30 DECAY HOURS- 260;  
SAMPLING3 TIMEf16810 HOURS CFM: 2 t O  

DEPTH O F  BURIAL CORRECTION FACTOR=2t33 (MULTIPLICATIVE) 

' FILTER PRIMARY GROSS BICGD EFFLUEN'T AC'r IUI TY PAGE 1 
NO* IDENT, ISOTOPE COUNTS. L L D  CPMt-ERROR EFFIC UOL(ML) Us-CI/ML +-ERROR U-C'I +-ERROR XMPC 

1 2E-FE-2 PU-239 
2 ,  3E-FE-2 PU-239 
3 3W-FE-1 PU-239 
4 4W-FE-2 PU-239 
5 4HC-FE-1 .PU-239. 
6 5W-FE-2 PU-239 
7 150-FE-1 PU-239 
8 257-FE-4 PU-239 
9 324-FE-1 PU-239 

10 3"-FE-6 U-235 
. 11 3PR-FE-1 U-235 

12  4MN-FE-3 U-235 
- LQGGE-0 . -?.DL .! : . . . . _. . - 

7. 
111 

" 5 t 
12 t 
6 t  
6t 
61 . 

'13; 
5t 

97 t 
6 4  1 

12. 
-. - . . - . . . . - - . 

8 
:t 1 
6 
a 

' 6  
7 
13 
8. 
8 
16 
12 
8 

- ._ 

01232 01162 Ot332. 
0,410 0.202 01337 
0,166 01136 01326 
0 , 2 0 0  01447 Ot355 
0.144 O t 1 0 1 :  Ot352 
011'77 01139 Ot320 
01244 Ot194  01335 
01244 01113 01331 
Ot244  01123 O t 3 4 9  
0,688 01214.  01344 
0,455 0.194 O t 3 3 9  . 

01244 01218 O t 3 3 8  
- -  - . . .  - 

! 

2 

i \  . 

I 

. :  ; 

4 t 1 3 E t 1 2  

4 1 9 5 E t  1 1 

4 t 8 7 E t  12 
8 t l Y E t 1 0  

' 7 t 7 9 E t 1 2  
. .  . . . .  _ .  - 

5 t l 7 E - 1 5  . 1 t83E.- I5  - 

5r85E-15 2t28E-15 

4'181E-14 1 1'd5E-1.4 
3 t22E-14  8tOPE-15 
5 t19E-15  1184E-15 

OtO21 0.008 8.62EtOO 

01003 O t O O l  9 1 7 6 E t 0 0  

Ot234  01056 2,40E-01 ' 

Ot003 0,001 1e61E-01 
01040 O t 0 1 4  2 t60E-02  

. -. .. - .  .... - .. _. . _.. . _  . _  . . _ _  

I 

I 

. .  
.... I 

'1 : 
__" 
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C C  I M P U L S E 33 

AREA: TA-21 TYPE: STAKXA) SAMPLING PERIOD 02-NOU-84@16<>09-NOU-84@16 

ANALYSIS3 TIME: 1010 MINS, DATE: 16-NOW-84@08:50 DECAY HOURS= 161. 
SAMPLING3 TIME:168+0 HOURS CFM: 2 .0  

IlEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY 
NO* IDENTI ISOTOPE 

1 2E-FE-2 

3 3W-FE-1 
4 4W-FE-2. 
5 4HC-FE-1 
6 5W-FE-2 
7 150-FE-1 
8 257-FE-4 
9 324-FE-1 
10 3MN-FE-6 
I1 3PR-FE-1 
12 4MN-FE-3 

LOGGED -> lILl :  

2 3E-FE-2 . 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
P U-239 
PU-239 

PU-239 
U-235 . 

U-235 
. U-235 

PU-239 

GROSS . BKGD 
COUNTS LLD' CPMt-ERROR EFFIC 

74 8 0.233 0.141 0.335 
8 t  7 0.188 0,092 0.325 
8 .  6 0.3.44 O i l59  0.303 

IO. 7 0.177 0.097 0.341 
74 19 0.887 0.350 0.340 
10. 16 0.710 0.372 0.304 
11. 7 0,199 0.166 01308 
20 8 0.222 0.097 01335 

8. 7 0.200 0.178 0.351 
923 6 0.133 0+11+ 0.329 

' 154. 8 0.. 24430 000 .0 355 
26 8 0.244 0.187 0.353 

EFFLUENT 
UOL (ML 1 

4*13Et12 
5 54E t 12 
4 13Et12' 

4.21Et12 
4 95E.t 1 1 
4 t 05Et 12 
4.87Et12 
8+19Et10 1 
7t79Et12. 

A C T I V I T Y  PAGE 1 
U-CI/ML +-ERROR U - C I  +-ERROR XMPC 

3.46E-15 .1*68€-15 0.014 0.007 5.76Et00 
3.97E-15 l+bSE-I5 01022 , 0.009 6.62Et00 
4.43E-15 1.88E-I5 0101.8 0.008 7t38Et00 

5.37E-15 2.06E-35 01023 0.009 8t95Et00 
4*74E-15 3.18E-15 0.005 0.002 1.62EtOI 
3.14E-15 1.3JE-lS 0.013 0 + 0 0 5  5.23E.t.00 
5.14E-I3 1e12E-13 2.504 0.544 2.57EtOO 
7.83E-14 1.56E-33 0.006 0.013 3.92E-01 
1e22E-14 3.60E-15 0.095 0.028 6.12E-02 

.'. 1 

' 2  

:! 
- . . . - . -  - .  ........ - -  - -  - - . -_  . . .  . _  _ - .  . _  _ _  . . . .  _ .  . . . . .  . . .  .. . . . 

. .. . -  
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C C  I M Y U L S E 3 3  

AREA: TA-21  TYPE: STAKCA3.SAMF'LING PERIOD 16-NOU-84@16~>21-N,OU-84@16 . 

FINALYSISl TIME: 1010 MINS DATE: 30-NOU-84@11:49 ' DECAY. HOURS= 2121 
SAMPLING] TIME:12010 HOURS CFM: 210 

DEPTH OF BURIAL CORRECTION FACTOR=2+33  (MULT1,PLICATIUE) 

PAGE 1 FILTER PRIMARY G R O S S  HKGD EFFLIJEN'I' A C T I V I T Y  
XMPC U-CI $.-ERROR NO* . IDENT*  ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL (Ell, 1 1J-CI/ML +-ERROR 

1 2E-FE-2 PU-239 
2 3E-FE-2 PU-239 
3 3W-FE-1 PU-239 
4 4W-FE-2 PU-239 
5 4HC-FE-1 PU-239 
6 5W-FE-2 PU-239 
7 150-FE-1 PU-239 
8 257-FE-4 PU-239 
9 324-FE-1 PU-239 
10 3MN-FE-6 U-235 
11 3PR-FE-1 U-235 
12 4MN-FE-3 U-235 

LOGGED ->DLl: 

41 7 01177 0,097 0.341 
81 19 01887 01350 0.340 
10,. 16 0.710 01372 0.304 
51 7 01199 01166 01308 
91 8 01222 01097 0.335 . 4 * 0 5 E t l I  512OE-IS 2.45E-15 0.002 ' 01001 8 1 6 7 E t 0 0  
a, 7 01200 01178 0.351 4166Et12 4139E-15 1.86E-15 01020. 01009 7*32E+OO 
1 -  ' 6 0.133 01111 01329 
121 8 0 + 2 4 4 3 0 * 0 0 0  01355 3 , 5 4 E + l l  '6+92E-15 2.17E-13 01002 01077 l * l S E t O l  
51 . 8 01244 0,187 01353 

176 . 7 01177 0,130 01355 3 1 4 8 E t 1 2  l + l O E - 1 4  3469E-IS 01038 01013 S * S l E - 0 2 '  
42 1 6 01133 01070 01325 5185E. t I0 .  3121E-14 13158E-15 0.002 01001 l * 6 1 E - O l ,  
141  8 01243 011.93 01340 5156E-t-12 8174E-15 3106E-15 , 0,049 01017 4*37E-02 

- .. 

. . . . ._. . . ...,. 
,% i '.'.;I: . 

I .  .. .. . . .  . .  . 
'.' , ,% .. > ,  . .  . .  

. .  



f f  I ' M  P U . L  S E 11 

AREA: T A - 2 1  TYPE: STCIKCA) SAMPLING PERIOD 21-NOU-84@16<>30-NOU-84@16 

ANALYSIS? TIME: l o t 0  MINS DATE: 07-DEC-84@14:15 DECAY HOURS= 1661 
SAMPLING3 TIME:216t0. HOURS CFM: 210 

DEPTH OF BURIAL CORRECTION FACTOR=2*33 (HlJLTIPLICATIUE) 

FILTER PRIMARY 
NO, IDENTt ISOTOPE 

1 2E-FE-2 F'U-239 
. 2 3E-FE-2 F'U-239 

3 3W--FE-1 PU-239 
4 4W-FE-2 PU-239 
5.4HC-FE-1 PU-239 
6 5W-FE-2 PU-239 
7 150-FE-1 F'U-239 
13 257-FE-4 PU-239 
9 324-FE-1 PU-239 

10 3MN-FE-6 U-235 
11 3PR-FE-1 U-235 
12 4HN-FE-3 U-235 

LOGGED. -)DL1 

- . - . - - . . . . . . . .  

GROSS 
COUNTS 

21 
' 121 
2. 

.41. 
175, 
121 
21 

. 171 
101 

3101 
121 

1271 

. . - - - . . 

BKGD 
LLIi CPMt-ERROR EFFIC 

7 01211 01169 01343 
12 0.455 01229 01324 
7 01200 01158 01335 
2 Ot2OO.Qt447 01344 
0 01233 0,136 Ot340  
7 01177 01139 Ot32i 
6 0.155 01101 01353 
7 01211 01145 0,346 
6 01144 0.123 0,331 
8 01244 0 * 1 2 3 , 0 t 3 5 &  
16 01733 0.239 0,350 
112 01483 0.194 0,338 

......... - . - . . . . . . . . . . .  - ........ 

EFFLUENT ACTIVITY 
. UOL(ML) U-CI/ML t-ERROR 

5 t 3 1 E t 1 2  1 t62E-14  3t96E-15 
, 7 1 2 9 E t l l .  7125E-14 1t65E-14 
R 1 3 9 E t i 2  4t55E-15 1 t72E-15  

6 t 3 6 E t 1 1  6 t l 4 E - 1 5  2t07E-15 
5 *201It12 3 t6YE-15 1149E.-15 
6 1 2 6 E t I 2  1 t23E-13  2t74E-14 

l t 0 0 E + l 3  5 t16E-14  1t20E-14 

PAGE 1 
U-CI t-ERROR %MPC 

01086 01021. 2 t 7 0 E t O l  
01053 01012 l t21E.tO2. ALERT 
0.038 0.014 7 t 5 0 E t 0 0  

01004 0.001 1 t 0 2 E t O 1  
01019 OtOO8 6 t15Et .00  
01772 01172 6 t l 7 E - 0 1  

01517 0.120 2 t 5 8 E - 0 1  

. . . . . . . .  - . . . . . .  __ - - ._ . . .  - ............. - ........ - .- - . . . .  

I 

: i  
. _ I  

- - . - . . - . . 

- .  
... 

.: 
' 'I 

. I' 

. .  



C C  I M F ' U  L S E 3 3  

$REA: TA-21 TYPE: STAKXA3 SAMPLING PERIOD 30-NOV-84@16(>07-D€C-84@16 

WALYSISI  TIME: 1011 MINS DATE: 14-DEC-84@14:14 DECAY HOURS= 1664 
SAMPLING] TIME:168*0 HOURS CFM: 210 

I 

. l  

L?' 

3EPTH O F  BURIAL CORRECTION FACTOR=2+33 (HULTIPLICATIUE) 

FILTER PRIMARY 
r10* IDENTI ISOTOPE 

1 2E-FE-2' 
2 3E-FE-2 
3 3W-FE-1 
4 4W-FE-2 
5 4HC-FE-1 
6 SW-FE-2 
7 150-FE-1 
8 257-FE-4 
9 324-FE-1 

10 3MN-FE-6 
11 3PR-FE-1 
12 4MN-FE-3 

LOGGED -3DLl:  

PU-239 
F'U-23Y 
PU-23P 
PU-239 
PU-239 
PU-239, 
PU-239 
F'u-239 
PU-239 

u-235 
U-235 
U-235 

?CLOSE DRAWER 2382 5 

GROSS BKGD . 

COUNTS LLD CFMt-ERROR EFFIC 

'6 b 0,166 0*120 01351 
2 i  8 0,233 01141  01326 
41 7 01188 01092 01315 
11 8 01233 01122 01306 
21 5 01116 0.075 01346 

, 81 19 0,887 0.350 01344 
41 16 0.710 0.372 01304 

29 7 01199 01166 01314 
41 . 8 01249 01122' 01328 ' 

165. 8 01255 01123 01338 
8 4  1 5 01122 01119 01333 
51 1 8 0 + 2 4 4 3 0 * 0 0 0  01358 ' 

EFFLUENT ACTIVITY . .  PAGE 1 
m r c  U-C:I +-ERROR UOL(ML) U-CI/ML t-ERROR 

4 1 9 5 E t 1 1  1455E-14 4145E:-19 01008 0,002 2 1 5 9 E t 0 1  

4487Et12  8*69E-14  1199E-14 01423 01097 4*34E*-0:1 
8119Et10  4149E-14 110t3E-14 01004 01001 2125E-01 
7179Et12  2145E-14 1154E-13 ,01191 11198 1+23E.-O'1 

. .  

." I . 

,'.;I I: 

I q 
Aj . ,  

I 

. . .. ,/ . 

1 

_ .  
. .  



. . . . . . . . . .  . . .. 

C C  I M P U L S E I1 

:EA TA-21  TYPE: STAK(A3 SAMPLING PERIOD 07-DEC-84e16(>21-DEC-84@16 . 

i I  

I 
..: : 
. . i  
:.: 1 

! A L Y S I S l  TIME: 10.1 MINS DATE: 28-DEC-84@14:56 DECAY HOURS= 167. 
IMPLING] TIMEY336.0' HOURS CFM: 2.0 . 

1 '  

I 
r J 

:PTH OF BURIAL CORRECTION FRCTOR=2.33 (MULTIPLICATIUE) 
J 

FILTER PRIMARY 
I +  IDENTI ISOTOF'E 

GRUSS IBKGD 
COUNTS ' LLD CPMt-ERROR EFFIC 

A C T I V I T Y  
u-c I /MI- *t -ERIIUW 

PAGE 1 
I.1-CI t -ERROR XMPC 

1 2E-FE-2 PU-239. 
2 3E-FE-2 F'U-239 
3 3W-FE-1 PU-239 
4 4W-FE-2 PU-239 
5 4HC-FE-1 PU--239 
6 5W-FE-2 PU-23? 
7 150-FE-1 'PU-239 
8 257-FE-4 PU-239 
9 324-FE-1 fU-239 

.O 3MN-FE-6 U-235 

.1 3PR-FE-1 U-235 

.2 4MN-FE-3 U-235 
IGGEIS ->DL1 : 

9 ,  8 0 . 2 2 2  0 ~ 1 2 0 . 0 1 3 0 P  
92 * 1.3 0.233 0 * 1 2 0 . 0 + 3 3 7  
14. 2 0.200 0.447 0.300 
6. 8 0.255 0.101 01318 
5, 6 O.lS5 0.133 0,354 
7. 7 01211 0.145 0.332 
4, 2 0 * ' 2 0 0  0,447 0.335 

39. 1 2  0.444 0.254 0.336 
5. 8' 0.122 0.171 0,323 

517. 17 0.777 0.191 0 .358  
320. .  1 2  0.465 0.318 0,348 
167. . 3 0.400 0.894 0.326 

S c 26E.t 12 
1 1 1 E t l J  

I1 

8 * 4 1 E t 1 2  
? 901, t 1 1 

9 7 4E.t 1 2 
1 . 6 4 E t l l  
1 +56E+13 

1 29E-13 2 + 83E-14 
a . 2 3 E- I 4 I . 8 3 ~  - 1 4 
4eS4E-14 ' 1 , *01E- l4  

I9 

20 

. .  . .. 
; : 21 

21 ' 

'. .. '. i - . - - _. - . - . . . - - _. . . . . - . . . . . . - .. ... . . . - .. . . . . - . . - . . . . . .. . . . . . . . . . . . . . - - . - _. . . . . . .. .. - .  . . ._ - - - - ... -_ - - - - - . . .. - . . - . . - . . .. . . . . . - . .. . . . - ._ - . 

. .  



. _  C C  I M P U  L S E 33 
'.i 
_I 

... 

... 

A: TA-21 TYPE: STAtiCA) SAHFLING FER100 21-DEC-84@16~>~8-DEC-84@1'6 .... 

LYSIS3 TIME: lO+O MINS DATE: 04-JAN-85@14:36 DECAY HOURS= 143, 
FLING3 TPME:168+0 HOURS CFM: 2+0 

TH O F  BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIUE) 

GROSS 
COUNTS 

B K G I I ,  
LLD CF'Mt-ERROR EFFIC 

EFFLUENT 
WOL( M L  > 

ACT I V I  TY 
U-CI/ML +-ERROR 

PAGE 
U-CI +-ERROR XMPC 

1 

2E -..FE 2 
3 E -- F E - 2 
3W-FE-1 
4W-FE-2 

4HC-FE-1 
5W-FE-2. 

150-FE-1 . 
257-FE-4 
324-FE-1 
3MN- F E.- 6 
3 PR--FE - 1 
4 MN .- F E - 3 

GED ->DL1 3 

PU-239 
PU-239 
PU--239 
PU-239 
PU-239 
F'u-239 
FU-239 
PU-239 
PU-239 

u-235 
u-235 
u-235 

7, 
12, 

6 ,  
$2, 

. 16. 
. 6. 

4, 
84 
? +  

262 + 
81 
50 t 

6 0,133 01103 0,342 
8 0,233 0,141 0,335 
9 0,277 0,164 0,323 
6 0tXJ3 0,122 01311  
5 01100 0 + 1 1 1  0,340 

19 Oi887' 0,350 0,347 
8 0,244 0,150 0,305' 
$3 0+233 0,163 0,314 
El 0,233 0,206 0+33& 
6 0,166 0,086 O t 3 6 0  
6 0,155 01123 0,328 
8 0,266 01186 0,353 

3 7 5 E t 1 2  
4 + 1 3 l f t 1 %  

3+04E-15 1+46E-15 
5 + 3OE-15 2 + 07E-15 

0,011 0.005 S + O , 7 E t O O  
0 t 022 0 , OOP 8 BJEtOO 

0,026 0,010 1 + 0 5 E t 0 1  
0,005 0.002 1 1 3 5 E t 0 1  

: L: 

I 

' 1; 

4 + 0 5 E t 1 2  
4 + 8 7 E t  12 
@ + 1 9 E t 1 0  
7 + 7 ? E t  12 

3'64E-15 1+42E-15 
1 J 3 E - 1 3  2+?7E.-14 
4+44E.-14 .1+00E-14  
2 + 46E-14 6 + 36E-15 

0+015 0.006 8+07E*tOO 
0,646 0,144 6+64E-01  
0,004 0.001 2+22E.-01 
0,192 0 , 0 5 0  1e23E-01 

. .  ...... . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . .  . .  . .  . . . . .  . . . . . . . .  . . . . . . . . . . . . . . .  . .  .. , - - .  
,.I. .,;. 

_. - - - - 
. *' 

.'I 

.. ! 

. :  . .  

... 



C C  I M P U L S E 3 3  
I 

?EA: TA3-141  TYPE: STAKCA3 SAMPLING PERIOD 30-DEC-83@16<>06-JAN-84@16 
. ..__ - .--. .-..-- -- . .  .--.-. .. -- .I-- .------ ---.--.- ... ...__--..-_ ...... -.- . .-.-.-.. - 
W L Y S T S I  TIME: 10.0 HINS ISATE: 13-JAN-84@10:25 DECRY HOURS= 162.  
?IMPLINGI TIME:148.0 HOURS CFM: 210 

. . .  ............................... ........... --_- ---. --. ... _.- .-- ... -.- ... -------. .. ----.. ---- -----.-- .. --. . ........ -__-_ -__.__ .- 

PAGE 1 FILTER PRIMARY GROSS ' BKGD EFFLUENT ACTIVITY 
I... IDENT. ISIYOE. COUNTS . . U P  CPM+:.-EKROR EFFIC . UOUML.,) I.i--CI/HL +-ERROR . 11- GI-- + TERROR. . xpIpc. - _. 

1 FE-6A U-238 51 10 0.333 0 . 1 4 1  Q.331 

I '  . .  

.......... -----... .............. ..._.-_._ .... --.-. ........... % p y ,  ...... ;;?'.):y 

..- ........ 

........ 

._ -. . .  

....... - ........ --_.. . . . . .  - --_.. ....... -- .... 

1 .  ..... ----- ............ .-..-. -_._--_-.---_ ..................... .--__ .. _...--_- ........ .--.. .. _-.-. . . . . . . . . .  
i4i 
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1 F-E-6A U-238 5 0+1.11 0,105 0.334 .2*65Et12 1*28E-14 3+SOE-15 0 , 0 3 4 .  01010 4.27E-01 
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:EA: TA3-141 TYPE: STAKCAI  -SAMF'LING.-PERIOIZ 02-MAR-84@16~>0P-MAR-84@16 

LALYSIS3 TIME: 10.0 MINS DATE: 16-MAR-84@13:44 DECAY HOURS= 166. 
bMFrLING3 TIME:168.0 HOURI CFM: 

. -LLLTER-. .- -PRIMARY . GROSS -. . LUENT -. ACT 
U-CI +-ERROR XMYC 1. IDENT. ISOTOPE COUNTS LLD .CPM+-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR 

. .  

> . . . . . . . . . . . .  

... . .  -. . . .  

__.. .......... - .__.._..._. - . .  . .  .._ _. .... - .... 

-.. . .- . . . . . .  ._ .... . . . .  

... - .......... .... -.. .... 

33 . . .  ......... ...... 

35 I... -4.. 1 ._. . _... .... - .- ._. . - . . . .  .._- _ _  . - - . _ . .  . 

-- 
. I :. ... 
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i '  

. . .  . . . .  . . . . . .  1 .  . AREA: TA3-141 TYPE: 
- 1  54 

i' 

!, S'I'AKCA) SAMPLING F'ERIOD O Y - - M n R - 8 4 @ 1 ~ ~ > 1 6 - M A R - 8 ~ ~ 1 6  
-....... ................. - ........_..... . . . . . . . . . . . . . . . .  
ANALYSIS3 TIME: 10.Q 
SAMPLING3 TIME:168*0 

. . . . . . . . . . .  . - .... 
MINS .DATE: 23-MAR-84@10:06 DECAY HOURS= 162* 

HOURS CFM: 2.0  

1 FE-6A U-238 5 *  10 0.355 0.187 0.338 

. .  ... - ._. -. _ .  ._ . . . . . .  - ... .. . .  . . . . .  . . . . .  .....-...... % . . . . . . . . . . . . .  ... 1 .. >*I*... . :1...11. >: :::<:**% . 
: . .  .... 

... ........................................ ......... -...-_. --. .-.. -- - .. - ... . . .  

.......... -_ .._-__ ............................... __..- - ... .-..- .............. 

.......... ... . ..... . . . . . .  - _. . .- . . . . . .  _ . . . _ . _ . _ . _ _ . _ - _ _ . _ . _ . . . .  ._._.--....-_.-..-..... - . - .  .-_. - - .... -_-.- - . _.. -- - ---- 
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. .  . .  

. . . . . .  . . . . . . .  . . .  ;.. . i . . .  . . . .  % .  
' .  I 

. . . . .  
. .  

'' b .hcTI,uI:tu : PAGE 1 

7 
. U-CI/HL +-ERROR U-CI +-ERROR XUPC 

1 313-FE-1 
2 314-FE-1 
3 1313-FE-2 
4 314-FE-7 
5 '4-FE-1 
6 315-FE-1 
7 150-FE-1 
8 257-FE-4 

0. ." 3-FE-6 
2 . 4-FE-3 
GGED ->DLlt 

9 324-FE-1. 

PU-239 
PU-239 
'PU-239 
PU-239 
FW-239 
PU-239 
PU-239 
PU-239 
PU-239 

U-235 
' U-235 

. . . . . . .  

<. . ..: .'.. ' . * .  
. .  ,.. : . .. . . .  

,.:.., . :.. 
. . < : : : .  . . .  

. .  

. . .  . . . . . .  
. . .  . .  :.:.. 

12. 16 0.699 0.295 0.349 
10. 8 0.244 0.235 0.333 ,4*'13E+12 4.17E-15 1.47E-15 
6. 14 0.566 0?346 0.*3.30%. , 

8 r  13 0.522 0.139 0.322' ' 

13. 12 0.477 0.292 0,3Oi.:: 5;67E+il 5.02E-15 2*1SE-15 
7 0.177 0.109 0.332 6.52Et32 4,SJE-15 1a91E-15 10. 

. .  5 . .  6.0.155 0.123 0.333 
9 .  19 0.910 0.296 0.335 

. 3. : 8:01233 O..f'36,, 0',.3$f. ....... >: .  I . .  

id71 . 8 0.233' '0*136"0r308.. 1.'4.87E.C12 8.75E-13 le89E-13 ' 

1341 8 0.222 01120 0*339..'... 7r79E+k2 7.2SE-23 1aWE-13 

0.017 0*006.6.94E+00 

0.003 0.001 8r36E+00 
0.030 0.012 7aS8EtOO 

, . . 1  I 4  
' . .1 

4.262 0.922 4*38E+00 
5.644 1.222 3r62Et00 

I5 

. .  .). . . . .  , ..: . . .  

! 
I6 

. .  

. . .  . .  . . .  . . .  ... . .  

. . .  
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C C I M P U L S E J I  

t: TA-21 TYPE: STAKCA) SAMPLING PERIOD OY-AlJC~-85816~>16-AUG-85@16 ' 

. . .  . .  . .  

.'..'.2J 7. .;. . . . .  .:.:. . . . . . . . . .  ., :: , . . .  . . .  . . .  
... . . . .  . .  . . .  . . . . . . . . . . . .  . . . . .  . . . .  . .  . .  . .  . .  . .  

'H OF BURIAL' CORRECTION FACTOR=2.33 (MULTIPLICATIVE) ' 

i..'..T'.. - . .  
!:I.L.TER.:I .I .... ' .... .: .I'SoTOPE PPI:MARY I' 
.... 

. . . . . . .  

313-FE-1 
314-FE-1 
313-FE-2 
,314-FE-7 

4-FE-1 
315-FE-i 
150-FE-1 
257-FE-4 
324-FE-1 

3-F.E-6 
' '  4-FE-3 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
U-235 
11-235 

. A _ ' .  . ' . 

....... .'..: ir;:.:. . . . . . .  . . . . . . . . . . . .  . .  

8 0.244 0.158 0.335 
17 0.755 0.278 0.340 
7 0.177 0.097 0.333 
8 0.233 0 1  165. ..O.t'34.$., 
8 0.244' 0.2'2'9. Q.i.343.:"' 5i'&7E+11 
7 0.211 0.1.53. O.*yz&'. . . . .  .'. 

6 0.144 0.088 0.365 4.21Et12 
6 0,166 0.186 0.339 4.95Et11 
8 0.222 0.144 Ot307.., . 4.05Et12 

. 12 ,.OF 44.4.. 0*:33.2,~.0*,35,4:,,i :.:4.~87Et12.- . 

,.4*.13Et12 

" 

8' '0 . 233. '0 .' e . 1.87 o;,r40<,: I -  '7..7'9~.+12 I. .  . . . . . .  
. . . . . . . .  . . . . . . . . . . . . . .  

. .  :.ACTI'U.I.TY. . . . . . .  
U-C:I/Ht . +-ERROR 

7 t 36E-15 '2.52E-15 
7.30E-15 2e36E-15 

2.80E-15 1.39E-15 
S.06E-15 1.84E-15 
1.24E-14 3.79E-15 
3.t60E-13. 7r.8.4.E-14 
1.20L-12 2.t58E-13 

PAGE 1 
U-CI +-ERROR . XMPC . 

0.030 0.010 1.23Et01 
0.004 0.001 1.22EtOl 

. . . .  . . . .  . .  

0.012 0.006 4.66Et00 
0.003 0.001 8.43Et00 
0.050 0.015 2.07E+Ol 
1.751 0.382 1t8OEt00 
9.313 2.009 5.98Et00 

. .  

. . .  . . . .  . . . . . .  . . . . .  . . . . . . . . .  . . . .  %'.. .. . .  . .  
. .  

. .  
. . . . . . . . .  . .  . . . . . . . .  

. .  

. .  
. . . .  
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. .  ... ,q 
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16 
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. . I.. . __. . .  
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. . . .  .. . .  

. . . . . . . . . . . .  . , .. . .  . .  

I:  TA-21 TYPE': STAKCA3 SAMPLING PERIOD 23-AUG-85@16<>30-AUG-85@16 
. .  

. . .  . .  ,.233 .; .I' . . . . . .  : . .  ..vs.$sI'..:.TI.HE: ,ioio .,HINS DAT.E:. o , I , .  . I .  . . . .  . .  
. .  

. . . . . . . .  . . .  
*L:$HGf ' TrME f 168 ; 0' HOURS CFM " :' 
. I .  

-H O F  BURIAL CORRECTION FAcToR~2.33 (MULTIPLICATIVE) 

:]FLTER PRIMARY 
IDENT t ISOTOPE 

313-FE-1 
31 4-FE-1 
313-FE-2 
314-FE-7 

'4-FE-1 
31 5-FE-1 
150-FE-1 
257-FE-4 
32.4-FE-1 
....... 3,rFE-6 

iED'.->Dtl: 
' / '4-'FE-3;'. 

:. . . .  
. .  . . . .  . . . . . .  . .  

_ . . '  . . . .  

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 

U-235 
U-235 

GROSS 
COUNTS ' 

7. 
. l o t  
19'. 
15. 
10. 
7. 

11 . 
8t 

20 . 
4282 t 

599 t' '. 

. BKGD ,.' , .EFFLUENT 
LLD CPMt-ERROR EFF..C- ' . '"UOL < ML 1 

. . . . . . . . . .  . .  

8 0.232 Ot157 0.345' 
1 4  01610 0.289 0.348 
12 0.477 0.293 0 .344 ,  S t 5 4 E t 1 2  
1 4  0.588 .Ot220 0~.325,.'~:'''~4..13Et12 . .  .. 8 '.0.'244. . O .  isQ ' 0  '355:': ..':...5, 6PEt.11 

* . ,  . 

20 01998 0.172 0.333 
8 0.244 OtlSY 0.332 
8 0.244 

T;  'o ; 

5 0.122 0.066 0.335 6t52E+I2  

O.t .173 0.308, .  . 4 t 0 5 E t 1 2  
i87Et.12.. .:: <7&+ .:,:. 

;. ' 8 0 2?2,. (0.+..120 ' O'., 33 
$9. . ();, i 99]::'o.*36 

. . . . . . .  . .  . .  . .  
. . .  . . .  . . . . . . . . . . . . . . . . . .  _r_ . . . . .  ..-. . . . . . . . . . . . .  

ACT I U 1.T Y 
U-CI/ML +-ERROR 

7 t 5 9 E - 1 5  2.50E-15 
5 * 1 5 E ~ l S ,  .. .2t I l E - 1 5  
3 t 9 1 E-1 5 ' 1 e 67E-15 
3t17E-.15. 1 t56E-15  

. .  
... ......... . .  . . . .  . . .  , ,;. I . . .  . . .  

.: . 
. . . .  . . .  

. .  . .  . .  . .  
. .  . .  . .  

IJ-CI 

0 0 4 2  
0.021 
Q t 002 
0.021 

0 t 04% 
11 t 350 

2 t 370 

PAGE 1 
+-ERROR XMPC 

0.014 1.27E.tOl 
0.009 8.58Et00 
01001 6.51Et00 
0.010 5t28Et00 

0.013 l t 7 4 E t 0 1  
2.443 l t l 7 E t O 1  
0.518 1 t 5 2 E t 0 0  

I 

1 

. .  . .  
. . .  . . . .  

i .'. u 

!i 

. . . . . . . .  

. .  
. .  . .  , .  

. .  



. . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  . .  . .  . . . . .  . . . . . . .  . . . . . . . . .  . . .  . . .  
. .  

. . .  .... 

. .  
. .  

.. , .  

. . .  . . '. 

. .  
. . , .: % ',' . . 

.:A: TA-21 TYPE: STAKCA) SAMPLING PERIOD 30-AUG-85~16(>06-SEP-85@16 

'TH OF BURIAL CORRECTION FACTOR=2* 33 (MULTIPLICAIIUE) 

.FILTER .PRIMARY 
' . IDENT. ISOTOPE 
. .  

. 313-FE-1 
! 314-FE-1 
I 313-FE-2 
r':,''314-FE-7 . . 1 .  

5 ' "  4-FE-1' 
i' 315-FE-1 
? 150-FE-1 

257-FE-4 
! .3.24-FE-1 
):;.;.: , 3-FE-6 : 

;GED' '.->DL:i.: 
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:PTH OF BURIAL CORRECTION FACTOR=2*33  (MULTIPLICATIVE) 
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1. .3e1.6€-15 , 1;.*33E-15 
' 4t3,4E-$5, .lt50E-15 

13t 13 0.532 01179 0.35 
14t 6 0.155 Oi l s0  01338 3t84Et12 '6t76E-15 2t36E-15 

3 3t50E-15 1.a60E-15 
2 '. : 4..;.57E.-'l.5 ' ,:l:t62E.-15 
2 . .: ;$'t.S6'E,- 2 5.:. .'.;:a c &E.- 15 . . . . . .  

. . .  

7t 10.01377 Ot192 0.333 
1902 t 7 01211 Ot153 Ot344 4t87Et l2 lt01E-12 2tl8E-13 

. . . . . .  

PAGE 1' 
U-CI +-ERROR XMPC 

Ot012 01005 St27Et00 
01018 OtOO6 7123Et00 

.......... . . .  .._ . . . . . . . . .  . . .  . . .  

. . . .  . . .  

Ot026 0.009 l t l 3 E t O l  
0.002 O t O O l  5t84Et00 
0,030 ' O t O l . 1  7.t62Et00 
01015 .Ot007 Jt94EtOO 

i 

4t907 1t060 5t04Et00 
4,495 Ot973 3t76Et00 

I 
. . . . .  - . . .  . . .  -. 

. .  ..: . ',: ::, . g , 
. . .  I :,Zi 

........ ..... ;::j 

. . . . .  
X 1 .  

. .  

: *r ..:. 
. .  .: .;"..: . .  I . . . . .  . . . . . . . .  . . . . .  . . . . . . . . . . . .  . - ' I 1  

........ ... , . .  
. . .  . . . .  

. .  . .  . .  

. .  . .  . . . .  . . . . . . . .  . . . . .  . . . .  ... 
. . . .  . . . . . .  . . . . . . . . .  .........I.. . . .  

. . . . . . .  . ': .::.. 
..I . . . . . . .  :: -: ....... i.... % ' _ .  .... ..;: : . . . .  

. .  , . _  . . ' . .  
.~ .. . .  

. . . .  . . . . . . . . . .  . . . . . . . . . . .  . . . .  . .  
. .  

. . .  . . .  . . .  
. '. . - .  >'. 

. .  



C C  I M P U L S . E  3 3  

. . . .  
, .  , ., . . .  . . .  . . .  

TA-21 TYPE: STAKCA3 SAMPLING PERIOD 15-NOU-85@16(>22-NOU-85@16 . _ -  EA: 
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PTH OF BURIAL CORRECTION FACTOR=2*33  (MULTIPLICATIVE) 
. . ' ''_ .-:. ' . .  . .  . .  . . .  

. . . . . . . . . . . . . . .  . .  . .  PAGE. 1 
.... . .  ................... U-CI +-ERROR . XHPC RKOR EFEIC:,. .- :;,:2.;.. 2:: < 

1 313-FE-1 PU-239 7. 7 0,211 0.078 0,322 
2 3 1 4 - . ~ ~ - i  YU-239 17 t 6 0 , 2 0 0  0,030 01313 4 + 1 3 E t 1 2  

13-FE-:2. PU-239 ' 

.t4$F,,E-:7 . PU-239 . 

4-FE-1 F;U-239 - -I "PU-239 &'.. . . FE .... 

7 150-FE-1 . PU-239 4. 2 0.096 0.305 0.350 4t21E.I.12 
8 257-FE-4 PU-239 12. 7 0.210 O t l 8 ?  0.324 4 t 9 5 E t l l  

8 t 7 9 E - 1 5  3 t 0 6 E - 1 5  0.036 0*0iJ 1 t 4 7 E t O i  
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P L I N G I  TIHE:168.0 HOURS CFMt 2.0 

TH OF. BURIAL CORRECTION FACTOR12.33 (HULTIPLICATIUE) 

FILTER PRIHARY GROSS BKGD EFFLUENT 
IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  UOL (ML 1 

FE-6A U-238 4. 12 0.488 0.126 0.361 
FE-PA U-238 9. 12 0.466 0.111 0.335 

FE-1OA U-238 4. 4 0.055 0.072 0.343 
GED ->DLI: 
- .  ' a, 
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PAGE 1 ACT I U I  TY 
U-CI/HL +-ERROR U-CI t-ERROR XMPC 

.) .. 
.: . % '  

3.; 
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* e i  
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C C  I tl P U L S E 3 3  

A: TA3-141 TYPE: STAK(A3 SAMPLING PERIOD 08-FEB-85@16015-FEB-85@16 

LYSIS] TIME: 10.0 MINS .DATE: 22-FEB-85@13:34 'DECAY HOURS= 166. 
PLING3 TIME:168.0 HOURS CFMt 2.0 

TH OF BURIAL CORRECTION FACTOR=2.33 (MULTIPLICATIVE) 

. PAGE 1 FILTER PRIMARY GROSS ' BKGD ' EFFLUENT ACTIVITY 
IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC V O L ( M L ) '  U-CI/ML. +-ERROR U-CI +-ERROR XMPC 

FE-6A U-238 5. 8' 0.266 0.157 0,339' 
FE-PA U-238 6. 10 0,333 0.200 0.322 

FE-1OA U-238 1 .' 7 0.188 0.145.0.307 
OED - > D L l t  

*. . .. . : .. 
:; 

'! .I 



t t  I H P ' U  L S E J J  

IA:  TA3-141 TYPE: STAKCA3 SAMPLING PERIOD lS-FEB-85@16<>22-FEB-85@16 

)LYSIS3 TIME: lot0 MINS DATE: 01-MAR-85813:55 DECAY HOURS= 
IPLINGJ TIME:l68t0 HOURS CFH: 2tO 

166 t 

. .  

. 

'TH OF BURIAL CORRECTION FACTOR12.33 (HULTIPLICATIUE)  

FILTER PRIMARY GROSS ' 

BKGD EFFLUENT 
IDENTt ISOTOPE COUNTS CLD CPHt-ERROR E F F I C  UOL (ML ) 

FE-64 U-238 8 4  16 01732 01290 01344 
FE-9A U-238 9 t  6 01144 0.101 0.346 8*50E+12 1 

FE-10A U-238 1st 16 01732 01349 01349 
GED - > D L l :  

ACTIVITY 
U-CI/ML 

PAGE 1 
+-ERROR. U-CI +-ERROR . XMPC 

*01E-15 ,t73E-15 0.034 OtO15 1134E-01 

. .  . : , 
.':. il .;:., ..-- 

I 
LJI 



. ._ . . - - . . .. .. . 

C C I M P U L S E I I  

,REA: TA3-141 TYPE: STAKCA) SAMPLING PERIOD 22-FEB-85@16<>01-MAR-85@16 

rNALYSIS3 TIME: 10.0 MINS DATE: 08-MAR-85@12:46 DECAY HOURS= 165. 
iAHPLING3 TIHE:168rO HOURS CFM: 2.0 

IEPTH OF BURIAL CORRECTI.ON FACTOR=2+33 (MULTIPLICATIVE) 

FILTER PRIHARY GROSS BKGD EFFLUENT. ACTIUITY PAGE 1 
XMPC 401 IDENT. 1SOTO.PE .COUNTS LLD CPMt-ERROR EFFIC  . UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR 

1 FE-6A U-238 
2 FE-9A U-238 
3 FE-1OA U-238 8 .  . 17 0.788 0.313 0.349 ' 

-0GGED ->DL1 

_ ?  

' .: 
. .. ..: 
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C C  I M P U  L S E 3 3  

\REA: TA3-141 TYPE: STAKCA3 SAMPLING PERIOD Ol-MAR-85@16(>08-MAR-85@16 

rNALYSIS3 TIME: 10.0 MINS DATE: 15-MAR-85@10:43 DECAY HOURS= 163. 
IAHPLINGI TIME:168*0 HOURS CFM: 2.0 

lEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

PAGE 1 FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
40. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  UOL(ML) U-CI/ML +-ERROR U-CI  +-ERROR XMYC . 

1 FE-6A U-238 0. S 0,122 0,097 0.329 
2 FE-9A U-238 i o .  ii 0,421 0.147 0 ~ 3 2 8  
3 FE-1OA U-238 6. 8 01244 0.088 0.300 . 

-0GGED ->DLl: 

. .. 
5. 

' ,F .:. 

.... 
..?; 
. ... .. . 

. .  

. 'P 

. I. . .. 
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DEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

c c  r PI P u L s E I I  

AREA: TA3-141 TYPE: STAKCA) SAMPLING PERIOD 08-MAR-85@16(315-MAR-85Q16 

ANALYSIS1 TIME: 10.0 MINS DATE: 22--MAR-85@15:15 DECAY HOURS= 167. 
SAMPLING3 TIME:168*0 HOURS CFM: 210 

FAGE 1 FILTER PRIMARY . GROSS m e n  EFFLUENT ACTIVITY 
NO* IDENT. ISOTOPE COUNTS LLD 'CPMt-ERROR E F F I C  VOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

1 FE-6A U-238 61 9 0.299 01158 01346 
2. FE-PA U-238 ,331 . 8 01233 01136 01354 8150Et12 1.59E-14 4147E-15 01135 01038 5*30Ei01 
3 FE-1OA U-238 4. 7 0,216 01222 01342 

LOGGED ->DL1: . 
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. ?  
, :.- 

. ., 
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C C  I M P U L S E I1 

4ALYSIS;I TIME: 1010 MINS DATE: 2?-MAR-85@13:26 DECAY HOURS= ,165. 
aMPLING3 TIME:168+0 HOURS CFM: 2.0 

P T H  OF BURIAL CORRECTION FACTOR=2+33  (MUL.TIPLICATIVE) 

PAGE 1 FILTER PRIMARY GROSS EKGD EFFLUENT ACTIVITY 
31 IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) ' U-CI/ML +-ERROR U-CI +-ERROR XMPC ' 

1 FE-6A. U-238 8 .  15 0.632 0.280 01351 

'3 FE-1OA U--238 15+ 16 0.743 0.352 0+343 
2 FE-YA U-238 ,80 + 8 0.233 0.158 0.354 8 . 5 0 E t 1 2  4103E-14 ?+78E-15 0.342 0+083 1.34Et00 

OGGED ->DLl: 
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C C  I M P U L S E 3 3  

AREA: TA3-141 TYPE: STAKXA) SAflPLING PERIOD 19-APR-85@16026-APR-85@16 

DEPTH OF BURIAL CORRECTION FACTOR12.33 (HULTIPLICATIVE) 

. .  . .  

. . .  ,- 

1 FE-6A. 
2 ' FE-9A 
3 FE-1OA 

LOCOED. ->DL1 : . . . . . . . .  
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c c  I M P u L s E 3 3  
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E TA-55 'I'YYE: S'I'AKCA3 'SAWYLING 'PER1011 0 ~ - J U N - 8 4 ~ 0 8 ~ > 1 5 - J U N - 8 4 ~ ~ ~  ' 

. .  
EA: 

. .  1 
. .  . .  

4 . .  
. .  

ALYSISI TIME: iolo WINS DATE: 2 2 - ~ ~ ~ - 8 4 m j : s 2  ' .  DECAY .HOUR'S=. ini* . . 

MPLINGJ TIME:168*0  HCIUKS CFM: 210 
c 
i 
t 

PTH OF BURIAL CORRECTION FACTOK=2*33 (MlJLTIPLICATIVE) c 

4 

' I  
. .  . .  . .  

- FILTER PRIMARY CiROSS' RKGD EFFLUENT ACTIVITY PAGE . 1  1 

IDENTa ISOTOPE CClUNTS LLD CPMt-ERROR EFF1C VIIL ML 1 LI-CI /ML t--EHK[.llir U-CI t-ERRUR XMYC . 11 
!I 
i. 

. - - __ .._ ... -. . . . - -- 3" .ss-FE~16 1 NS-FE-15 - .pu-2_3y PU-239 . ... . .. 51 ... _ .  - 6 01159 0*113 0*33h -- 
4 *  7.01177 0*083 01342 I 

. .  . 11 
GGED ->DL1: ! 



c t ~ t i r u ~ s ~ m  
I;( 

. . .  . .  
2 
3 
4 

E 

. . .  
. .  

. . . .  . .  
. .  

. .  . .  
. .  

TA-55 TYPE: STAKCA3 .SAMPLING PERIOD lS-J.UN-84(208<>22-JUN-84@08 ' 

. .  . .  
. .  

. , . .  
. .  

EA: 

ALYSISJ TIME: 10.0 MINS DATE: 02-JUL-84@16:16 . .'DECAY HOURS= 248, 
MPLINGJ TIME:168*0 HOURS CFM: 2 t O  

. .  

, 
. . .  . . . .  ..... . . .  

. .  . .  
. .  

. .  . .  . .  P T H O F  BURIAL CORRECTION'FACTOR=2t33 (MULTIPLICATIVE) : '  . .  

. .  

!,'.' 

I . ! . .  
5 '  

f "  

. . .  . .  . .  

FILTER PRIMARY GROSS 
t IDENT. ISOTOPE COUNTS 'LLD 

--..--- 

. .  

. . . .  . : . 
. . . . .  . . .  

. .  
. .  

. .  

. . .  . . .  
. .  

. .  
. .  

. .  

. . .  

. .  . .  . .  
-._ 

. .  
. .  

" . . '  .. . .  . .  
. .  

. .  

........ . .............. 1 NS-FE-15 PU-239 3* 7 01177 01083 01344 3.- .s-.s-.FE-.16 - ...... P"-23? 
-.- 

4. 7 O t 2 1 1  O t 1 6 ?  0,355'  
GGED ->DLI: 

29 
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36 
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. . .  

. . .  . . . . . .  4 1  . . .  . . . .  .... 
42 1 
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. .  

MPLINGJ TIME:168+0 'HOURS CFM: 2.0 

. .  . . . .  TA-55 TYPE: STAKCA) SAHPLING PERIOD 22-JUN-84@08<>29-JUN-84@08 : . 
. .  

EA : 

5 
0 

7 

. .  . . .  . .  
. . .  . .  

. .  
. .  

PTH OF BURIAL GORRECTION,FACTOR=2*33 (MULTIPLICATIVE) ' 

8 
9 
IC 

- FILTER PRIMARY GROSS BKGn ' EFFLUENT ACTIVITY PAGE 1 
j! . I 1  t IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC VOL(ML) .U-CI/ML +-ERROR ' .  U-CI +-ERROR XHPC 

' 

. . .  
. . .  . . .  . . . .  . . . .  . . .  . . 

. .  
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. .  . .  . . . . . . .  . .  
. . .  . . .  . . . . .  

. .  
. .  

' .  
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. . :  . . . .  
. .  

. .  . .  

. .  . .  . .  . .  .. :: 
. .  . .  

!::.! 

:IFi 

!la 

i - 3  . I  

- 18. 19 0.933 0.249 01346 
0 .  188~18-3 3 SS-FE-16 PU-239 7. I: I 

I I  4 

t338--' ----- 1 NS-FE-15 YU-239 

GGED ->DLl: 
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- 
I C  I M P U L S E J l  

. . .  . .  . .  . .  

PTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

PF: M y  C r r l l  T -- J 

L, . . . . .  U t  ' '1 . . .  . .  
. % .  

. .  
. .  

. .  . .  

. .  . .  . . .  
IDENT. ISOTOPE COUNTS LLD CPMt-ERROR E F F I C .  Ubi$?) : . ' Z M Z  . , .  : f ' ' ' . 

. .  . .  

EA : TA-55 TYPE: STAKCA) SAMPLING PERIOD 06-JUL-84@08<>13-JUL-84@08 

9 
5 
6 
7 
E 
9 
I 
1 

. .  
. .  

. .  
':I 
27 
1.9 

--_. 8 
3 0 .  
31 
p2 
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1 NS-FE-15 PU-239 5 .  7 0.216 0.204 0.331 
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. .  . .  . .  . .  . .  
. .  

TA-55 TYPE: STAKCA3 SAMPLING PERIOD' 20-JUL-84@08<>27-JUL-84@08 ' ' ..: 
, . . .  . . ' .  

SREA : 
SNALYSISI TIHE: 10.0 MINS 'DATE: 06-AUG-84@08:59 DECAY HOURS= ' 2 4 1  t 
iAHPLING3 TIHE:168+0 HOURS CFM: 2 t O  

. . . .  . .  
. . . .  ... . .  . . . . . .  

. .  . .  

. . .  . . . .  
' . .  : 

. . .  . .  
. .  

. . .  . . .  . . . .  . . . .  
. .  . .  . .  

. . .  . . .  . . . .  . . . . . .  . .  

. .  
. .  

. .  . .  

. .  
. .  

. .  . .  
. .  

, . .  
. .  . .  

. .  . .  IEPTH OF BURIAL CORRECTION FACTOR=2t33, (MllLTIPLICAT1,UE) . .  . 
' , 

PAGE 1 FILTER PRIMARY GROSS BKGD' ' EFFLUENT ACTIVITY 

. .  I 

I 
2 
3 
I 
5 
6 
7 
E 
9 
I 
1. 

r a 

1 

. _ _  . . .  . . . .  . _  . . . . . .  . . .  . . . . . .  . . . . . . . . .  . . . .  . . .  .._ 
. .  

. _ . - - - - - -- 

-- 
1 NS-FE-15 PU-239 6 t  8 0.244 01113 01343 
3 SS-FE-16 PU-239 4t 8 0.266 01223 01335 
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I 
2 

2 
z 
2 
2 
2 
L 

3 



' :  . 
. .  

. .  

- 
. .  : .  

. .  . .  . .  

2 

L 

< 

1 

L 

t 

. . .  . . .  . . .  . . .  . .  . . . .  . . . .  . . .  . . . . . . .  . . . . . . . .  . .' . . . .  . . . . .  . . . . . . . .  . . . . . . . . .  . . . .  . .  . . .  . . . .  
. .  

. . .  
. .  

. . .  . . . .  
. .  . .  . .  

. . . . . . . .  . . .  . . .  . . .  . . .  . . .  . . . . .  . . . . . .  . . .  . . . . .  ..... . . .  . . . . . . . .  
' . .  :.:. 

. .  . > :  

. .  . . '  

. .  . .  

. .  
I .  . .  

. .  . . I  

. .  

. .  . .  
. .  

. .  .: . .  
. .  . .  . / 

. .  . .  

. . .  I 
. . .  . . . .  . . .  : . . .  . . . . . .  . . .  . . . .  - - - - - - - -. - . . . .  . . . . . .  .... .. ... . . . . .  . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  - _. - _ - . - .  _ _ _  . .  . .  . .  , .  . .  

. . _  
. .  



- 

. . .  . .  . . . .  . .  I 
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. . . . . . .  . . .  . . . . .  . . . . . . .  . .  . . . . .  . . . . . .  

:. . .  

. . .  . . .  . . . . .  3 . . .  . . . . . . . . .  . . .  . . .  . .  
. .  

. .  . .  
. . .  

. .  

C C  I M P U L S E I J  

. .  

. .  , 
. .  TA-55 TYPE: STAKCA3 SAWLING PERI.OD 03-AUG-84@08t>lO-AlJG-84@08 , ' , . .  

. .  
. .  

. .  . .  
. .  . .  . .  I .  

$REA: 

tv URlti 1/ ~ ~ ~ ~ ~ c ~ y  - HUUKS = 1/ ?*  - 
%HPLINGI TIME:168t0 HOURS CFM: . 2 t O  

. . . . .  . . . .  . . . . . . . . . .  . . . . . .  . . . . .  . . . .  . . . . . .  . .  . . . . .  . . .  
. . . . .  . . . . . . . . .  

. .  .:. . ' 

. . .  . .  . .  
. . .  . . . .  . . .  . . .  . . .  . .  

. . .  
. .  . .  

. .  

IEPTH OF BURIAL CORRECTION'FACTOR=2+33 . .  (MULTIPLICATIVE): . . ,  . . .  

9 
11 

I 

I 

P P I  ti-.). LOkN I R L r n  I Y P R G t  1 
40, IDENTI ISOTOPE COUNTS LLD CYMS-ERROR EFFIC  VOL(ML) U-CI/ML +-ERROR U-CI  +-ERROR XMFC 

-pu-zsp - t 4 0t08JO.Ovo 01514 ---I-- 3 
3 8S-FE-16 PU-239 4t 6 01144 01072 Ot337 

-0GGED ->DLl: 

- -- ---- - *- ---- 
1 
I 

1 

1 

1 

I 
1 

. . . . . . .  . . . . .  . . .  . . .  . .  ... . . . . . . . . .  . . . .  . . . . . .  . . .  . . . .  . . .  ... . .  . . . . . .  
' :  : . ,. 

. . . .  . . . . . . . . . . .  . . . .  . . - .  
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C C  I M P U L S E I1 

E A :  TA-55 TYPE: STAKXA) SAMPLING PERIOD lO-AUG-84@08<>17-AUG-84@08 

M L Y S I S I  TIME: 1010 .MINS DATE: 24:AUG-84@16:33 DECAY HOURS= 1771 
1MPLINGl TIME:16810 HOURS CFM: 210. 

lFTH OF BURIAL CORRECTION FACTOR=2*33  (MULTIPLICATIVE) 

-. 
! 

. '  . 
I : ,  . : .: '.' I .. 

I . .  
.._.. 

FILTER PRIMARY GROSS BKGD '. EFFLUENT ACTIVITY PAGE 1 
I *  IDENT. ISOTOPE COUNTS LLD' CPM+-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XHPC 

1 NS-FE-15 YU-239 . 81 t3 01249 01206 01310 
3 SS-FE-16 PU-239 51 11 0 1 4 3 3  0t23Y 0132.6 

SGGEIi ->DL1 

. .  . .  

, . .  



- , 

C C  I M P U L S E I1 

?EA : TA-55  TYPE: STAKCA) SAMPLING PERIOD 17-AUG-84@08<>24-AUG-84@08 

IALYSISI  TIME: 10.0 MINS DATE: 31-AUG-84@15:41 DECAY HOURS= 176. 
\MPLINGI TIMEt168.0 HOURS CFM: 2.0  . 

:PTH O F  BURIAL CORRECTION FACTOR-2.33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS EKGD . EFFLUENT ACTIVITY PAGE 
1. IDENTI ISOTOPE COUNTS, LLD 'CPMt-ERROR EFFIC VOL ( ML) U-CI /ML +-ERROR u - C I  +-ERROR XMPC 

1 NS-FE-15 PU-239 2 .  ' 8 0.233 0.217 0.347 
3 SS-FE-16 PU-239 1. 7 0.177.0.120 0.328 

IGGED ->DLl: 

. . . . . . . . . .  ...... 

1 

- . . . . . . . . .  . . . . . .  - .. _. .... - . .  _. .. - . . . . .  - . - . . .  _. ... - .... - - .. - . 

. 
- . . . . . . . . . . . . . . . . .  - . - - ......... -. . . . . . . . . .  - .. 

: . .  
. . . .  

'-9' 

. .  

. .  



- 
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, C C  I M P  U L S E 3 3  

IREA: TA-55 TYPE: STAKCA) SAMPLING PERIOD 24-AUG-84@08<>31-AUG-84@08 

INALYSISI TIME: 1010 MINS .DATE: 07-SEP-84@15:32'  DECAY HOURS= 1761 
;AMPLING3 TIME:168*0 HOURS CFM: 210 

EPTH OF BURIAL CORRECTION F A C T O R = 2 * 3 3  (MULTIYLICATIUE) 

FILTER P R I H A R Y  GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
0 ,  IDENT* ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  UOL (ML. 1 U-CI/ML +--ERROR U-C3: +-ERROR .XMPC . .  

1 NSLFE-15 YU-23? I51 7 01177 01120 0 1 3 4 5  4 1 7 7 E t 1 2  7104E-15 2147E-15 01034 0.012 1 * 1 7 E + 0 1  
3 SS-FE-16 PU-23P 1 1  7 0.199 01122 01356 

OGGED ->ISLl: 

i il 

. I 8  
. .  . 
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C C  I M P U L S E 3 3  

REA: TA-55 TYPE: STAKCA) SAMPLING PERIOD 31-AUG-84@08007-SEP-84@08 

HALYSISI TIME: 1010 MINS DATE: 14-SEP-84@13:47 DECAY .HOURS= 174.  
4MPLINGl TIME:168.0 HOURS CFM: 2 .0  

IPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
3 ,  IDENTI  ISOTOPE COUNTS LLD CPMt--ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI  +-ERROR XMPC 

1 NS-FE-19 PU-239 
3 SS-FE-16 PU-239 

3GGED ->L'ILl: 

1. 8 0.266 0.100 01326 
3, 7 0.188 0.105 0.332 

I 

PAGE 1 

. .  
>.: ' 
. .  .. . 

. .. . 
'a, . 

. .  . .  

.. . 
. .  



C C I M P U L S E I I  

REA: TA-55 TYPE: STAK(A3 'SAMPLING PERIOD 07-SEP-84@08-<>14-SEP-84@08 

NALYSIS I  TIME: 10.0 MINS DATE: 21-SEP-84@16:40 DECAY HOURS= 177. 
AMPLINGI T IME:168+0 HOURS CFM: '2,O 

EPTH O F  BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIUE) 

FILTER . PRIMARY GROSS ' BKGD EFFL-IJEN'I' ACTIVITY PAGE: 1 
0 ,  IDEN'T+ ISOTOPE COlJNTS LLIl CPMt-ERROR EFFIE UOL(ML) U-CI/ML +-ERROR U-CI .+-ERRi)R XMF'C 

'1 NS-FE-19 PU-239 0, 7 0+1.88 0,153 .OaJO7 
3 SS-FE-16 PU-239 6.: 8 0,233 01206 0,340 

c (&E D DL.1; 

. . I  . .  
. . .  . 
_'! : . .  
. .  I : . 
..' . . 

i.!, , 

. .  . 
... . . 

. .  

. .  ... . 



. .. . . . . .  _- . .. -..-. . . .  . 
. ,>..'. . .. . . ._. .. - .: 

'. ! 

I 

w 
0 
P 
LL 

! 
I 

I 
I '  

I 
0 
ii 
XI 
N 

40 
00 I 

I 

* *  
4 9  

r-J 0 
00 

00 

44 

* *  
I Lf' 

+ 
i 

iJ3 M 
M CJ 
00 

H u 
i 

. .  

I * *  
00 

ax 
0 
CL 
E 
W 
I + 

i .  
I 

I 

I 
' 3 -  I 

b3 iJ-l 
4rl  

03 I 1  
w w  
0.0 

.* 
et b3 

11 
Lo 
ti: 
2 
0 
I 
> 
U u w 
G 

I 

I 

W 

! .  
I 

w 
3 n 

n 

w 
# 

ii 

3 
P 
r 
H 

U 
U 

I 
P 
w 
# 
I 

Q 

H 
I- a 
0 

I 

H 
J a 
I- 
J 
3 
x 

H 
rl 

iz 
0 

E 
W 
ii 

H 

ei 
Q 
03 

1 a 
W 
#0 

I *  

I 

I w 

M 
M Q z 

H 

! .  
! .  

** +* 
I 

* *  
90. 
rl z 

0 

I- u 
H 

I 



LI -1 

. .  
. .  . .  . . I. 
: :. .: 

. . . . .  

I 

I 

I I 
. .  
I .  

00 
0 

0 
R 
C=J 

ei 
P 
00 

I 

w 
u3 
i I 

0 
I I 

b 
Q u 
W 

0 er 
f 

n 
n 

W 

u3 

-I 

k 

0 
M 

. I  

I 

3 
a 
r 
H 

U 
U 

H ix 
W i- u 

0 
I 

CL 
c3 z 
H 

0 

CJ h 
0 I 

03 
ic 
'3 
0 
I 

I- 
# 

w 
ii r c 

** 0 

3 
rc 

0 

00 a 
rl 
** .* 

il3 
113 
I 
d 
I- 

?u' 
x 
w 

.. 

W 
x 
I- 
H 

t- 

n 
iD 

u3 > 
H 

n 
(3 
z 
J 
CL 
x 
# 

H 

a 

** 
c: 1 

U z 
Q 

w 
ic 
U 



. .  . .  . .  . 
' .. 

C C  I M P U L S E 3 3  

ALYSIS3 TIME: 10.0 MINS DATE: 12-OCT-84@11:11 DECAY HOURS= 1711 
MPLINGJ TIME:16810 HOURS CFM: 210 

PTH OF: BURIAL CORRECTION FACTORz2133 (WULTIPLICATIUE) . 

EFFLUENT ACTIVITY PAGE 1 F I L ' r m  PRIMARY GROSS BKGD n w ' r +  I s u r w E  COUNTS . LLD cPt.Tt-ERmR EFFIC UOL(ML) U-CI/ML +-ERROR u - G I  +-ERROR XMPC 

1 EIS--FE- 15 PU-239 2t  6 0,166 O t l 6 3  01352 
j SS-FE-16 PU-239 -5 + 7 O i l 9 9  01126 01355 

1 ... 

.. . 

. .  



C C  I M P U . L  S E. 3 3  

REA 3 TA-55 TYPE: STAKCA) SAHPLING PERIOD ~S-OCT-84Q08<>12-~CT-84@0~ 

NALYSISJ TIME: 10.0 HINS DATE: 19-OCT-84@15:46 DECAY HOURS= 176. 
AHPLINGJ T I H E ! l 6 8 t 0  HOURS CFH: 2.0 

EPTH OF BURIAL CORRECTION FACTOR12.33 (HULTIPLICATIUE) 

FILTER PRIHARY GROSS BKGD EFFLUENT - A C T I V I T Y  PAGE 1 
0 .  IDENTt ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(HL1 U - C I l H L  +-ERROR U-CI +-ERROR XHPC 

1 NS-FE-15 PU-239 9. 8 0.244 0.133 0.344 4 r 7 7 E t 1 2  3 t 5 0 E - 1 5  1t62E-15 0.017 0.008 5t83Et00 
3 SS-FE-16 PU-239 7 .  6 0.166 0.173 0.361 6 t 1 7 E t 1 2  2 t 7 1 E - 1 5  1 t 1 7 E - 1 5  0.017 0.007 4 t 5 2 E t 0 0  

OGGED ->DLl: 

. .  . .  

' . I  ? . .  _. . . 
' I  . .. 
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I .  .... 
. <- 

. .  

.;! ' .  .. I 

. .. 
. .  . .. ... '_ 

... - - __  - . - - .  -. . . , . . . . . .  . .  . . . .  . _  . . . . . .  ~ - 
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. '  C C . I M P U L S E J 1  

lREA: TA-55 TYPE: STAKCA) SAMPLING PERIOD 12-OCT-84@08<>1P-OCT-84@08 

WALYSISI  TIME: l O i 0  HINS DATE: 26-OCT-84@14:16 DECAY HOURS= 174. 
SAWPLING3 T I H E t 1 6 8 * 0  HOURS CFM: 2.0 

IEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
10. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR E F F I C  VOL(HL) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

1 NS-FE-15 PU-239 3. 5 0.122 0.066 0.307 
3 SS-FE-16 PU-239 3. 7 0.199 0+187 0.340 

.OGGED ->DL1 : 

. . .  
, :  
. .  

. L:. 

,,' :i  
.. . . .  . .  

, [. : 

-. 



LE I M P U L S E 3 3  

AREA : TA-55 TYPE: STAKiA3 SAHPLING PERIOD 19-OCT-84@08<>26-OCT-84@08, 

ANALYSIS3 TIME: l o t 0  HINS DATE: 02-NOU-84@13:40 DECAY HOURS= 174. 
SAEIPLINGI TIMEt168.0 HOURS CFM: 2tO 

DEPTH OF BURIAL CORRECTION FACTOR-2t33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS . BKGD EFFLUENT ACTIVITY PAGE 1 
NO, IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL ( M L  1 U-CI/ML ' +-ERROR U-CI +-ERROR XMPC 

. .  

1 NS-FE-15 PU-239 5.  7 O t 2 1 1  0.116 ,01305 ' 

3 SS-FE-16 PU-239 2. ' 8  01244 0.142 0.338 
LOGGED - > D L l t  

. .  

. .. 
'I: 

. .  
I 

. . I .  . .' 
' ' .  : ' ?  

.i 

, - .. 
" I '... !. 
1 .:I 
.:.I i: ..1 

.:. . . .. 

! 

. .  .. . . 
. ;  . .  . .  4 
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C C  I M P U L S E 3 3  ... 

EEA : TA-55 TYPE: STAKCA) SAMPLING PERIOD 26-OCT-84@08<>02-NOU-84@08 

IALYSIS3 TIME: l o t 0  MINS DATE: 09-NOU-84@15:13 DECAY HOURS= 175t. 
bMPLING3 TIME:168tO HOURS CFM: 2 t O  

:PTH OF BURIAL CORRECTION FACTOR=2t33 (MULTIPLICATIVE) 

I t  IDENTt ISOTOPE COUNTS 'LLD' CPMt-ERROR EFFIC V O L ( M L )  U-CI/ML +-ERROR ' U-CI +-ERROR XMPC 
FILTER PRIMARY GROSS , EKGD EFFLUENT ACTIVITY PAGE 1 

1 NS-FE-15 FU-239 8. 7 01199 01186 o ' t344 4 t 7 7 E t 1 2  J t 2 1 E - 1 5  1 t33E-15 O t 0 1 5  0*006 5 t 3 4 E t 0 0  
3 SS-FE-16 PU-239 7. 7 01216 O t 1 4 7  0.345 
IGGED ->DLl: 

4 

. .  . 
< >  

..'. 
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C C  I M P U L S E 11 

EA: TA-55 TYPE: STAKtA3 SAflPLING PERIOD 02-NOU-84.@08<>09-NOU-84@08 

ALYSISI  TIME: lO*O MINS DATE: 16-NOU-84@08:54 DECAY'HOURS= 169* 
MPLINGI TIME:168*0 HOURS CFM: 2 .0  

PTH OF BURIAL CORRECTION FACTOR=2433 (MULTIPLICATIVE) 

FILTER PRIMARY . moss BKGD EFFLUEN'I' ACTIVITY PAGE 1 
IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC ' UOLtML.) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

.- . 

. .  

1 NS-FE-15 PU-239.  5 ,  6 01133 01100 06323 
3 SS-FE-16 F'U-23? 11* 7 04211 G e l 8 3  0430? 6.17Et12 5;28E-15 2*00E:-15 0.033 04012 8 + 8 0 E + 0 0  
GGED ->DL1 : 

. .  .. . ... . . .. 

. I .  . L .  



.. . . .  
I- 

. . .  . \.' . 

C C  I M P U L S E 33 

EA: TA-55 TYPE: STAKCA) SAMPLING PERIOD 09-NQVL84@08O16-NOV-84@0~ 

ALYSISI  TIME: 1010 MINS DATE: 27-NOV-84@16:05 DECAY HOURS= 272. 
MPLINGJ TIME:168*0 HOURS CFM: 2+0 

PTH OF BURIAL CORRECTION FACTOH=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD ' ' EFFLUENT ACTIUITY . PAGE 1 
e . IDENT. ISOTOPE COUNTS L L D  CPMt-ERROR E F F I C  VOL(ML1 U-CI/ML. t-ERF;IOH U-CI  +-ERROR XMPC 

1 NS-FE-1.5 PU-239 51 7 O+200 O+212 01367 
3 SS-FE-16 PU-239 .4 1 '7  0.177 01148 01344 
GGED ->DL1: . 

.. . . . .. 

. .:. 

. .  
. .  
::: : 

. ..I 

-. . . .. . . - - . . . . . - 

! 



fC I M P U L S E 3 3  

EA : TA-55 TYPE: STAtiCA) SAMPLING PERIOD 16-NOU-84@08<>21-NOU-84@08 

ALYSISI  TIME: 10.0 MINS DATE: 30-NOU-84812:18 DECAY HOURS- 2201 
MPLINGI T1ME:lZO.O HOURS CFM: 240 

P'TH OF BURIAL CORRECTION FACTOR=2t33  (MULTIPLICATIVE 1 

PAGE 1 FILTER PRIMARY GROSS BKGD EFFLUENT ACTIUITY 
t IDENTI .ISOTOPE COUNTS LLD CPM+-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI  +-ERROR ' XMPC 

1 NS-FE-15 PU-239 3. 8 0 * 2 4 4 3 0 * 0 0 0  0.355 
3 SS-FE-16 PU-239 6 t  8 0.244 Ot187 0,353 
GGED -2-DL1: 

. .  . .  

. .  '.. 
. .- 

' . I .  

. .  

. .. 

. _ .  .. . 

. .  

' /  
. ! ,  

. .  . .  .. . 
I 

. .  



C C I H P U L S E I I  
- 
. .- 

:EA: , TA-55 TYPE: STAKtA3 SAMPLING PERIOD 21-NOW-84@084.>30-NOW-84@08 

IALYSISI  TIME: 1010 'MI'NS DATE: 07-DEC-84@14:43 DECAY HOURS= 1754 
IMPLINGI TIME:216*0 HOURS CFM: 2+0 

:PTH OF BURIAL CORRECTION FACTOR=~,JJ WULTIPLICATIWE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIUITY PAGE 1 
1 ,  IIIENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/HL +-ERROR U-CI +-ERROR XHPC 

1 HS-FE-15 PU-239 10, 16 0169'7 0,259 0,339 
3 SS-FE-16 PU-239 15, 12 01466 0,307 0,338 7193Et.12 4 + 3 7 E - I 5  1+37E-15  0,035 0+011 7 + 2 8 E t 0 0  . 
:GGED -3DL1: 

1 

. .  
. .  

id.: 

'. . 

.. . . .  
. .  

. .  

- .. . . . . . . .. . - . . . . .. . . . - . - . . ._ .. . .. - . . _. - . . - . . . . . - . - . . . _. - . - . . . . . . . .. . . - . . ._ - - . . . . .. .. . - - _. .. .. - - - .. - - . . . . . . . . . .. . . .. . - . . . . - .. - . - ._ . - - - . - 



I 
.- 

I . .  -.- 

EA: TA-55 TYPE: STAK(A> SAMPLING PERIOD 30-NOU-84~08~>07-DEC-84@08 

ALYSISI  TIME: 1010 MINS DATE: 14-DEC-84@14:28 DECAY HOURS= ,1744 
MPLING3 TIMEZ168.0 HOURS CFM: 2.0 

PTH OF E(UR1AL CORRECTION FACTOR=2*33  (MULTIPLICATIUE) 

PAGE . 1 FILTER' PRIMARY. GROSS BKG.11 EFFLUENT ACTIVITY 
IDENTI 'ISOTOPE COUNTS LLD CPMt-ERROR EFF'IC UOL(ML1 1J-CI/ML +-ERROR U - C I '  t-ERROR , XMPC 

1 NS-FE-15 PU-239 17. 8 01233 0.111 01310 4.77Et12 8.68E-15 , 3q00Em-15 0,041 0*014 1 1 4 5 E t 0 1  
3 SS-FE-16 PU-23Y . 8 ,  7 0.211 0.169 0.325 6 . 1 7 E t 1 2  3 + 3 3 E - 1 5  1..47€-.15 0.021 0.009 5+54EtOO 
GGED ->DLl :  

.?.' 
._I .. . 
. .  
:. < , '  

,. $ i . .* .: - 
1 

. .  

. .  
.I. .> . 

'.?. .-- 

; I  

_ .  . . . . .  - . . ..... , _ .  - - . . ._ .. ...... . . . .  _ . _ _ .  . .. ... , 
!!, 8 

.. , 
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C C  1: M F'.U L S E 3 3  

EA: . TA-55 TYPE: STAKCA) SAMPLING PERIOD 07-DEC-84@08<>14-DEC-84@08 

ALYSISI TIME: 10.0 MINS DATE: 2l-DEC-84@14:3? DECAY HOURS= 175. 
MPLINGI TIME:168+0 HOURS CFlcl:: 2.0  

PTH OF .BURIAL CORRECTION FACTO6=2.33 (MULTIPLICATIUE) ' .  

FILTER . PRIMARY GROSS BKGD EFFLUENT ACTIUITY PAGE 1 
+ ' IDENTt ISOTOPE COLIN'TS LLD CPMt-ERROR EFFIC UOLtML) U-CI/ML +-ERROR ' U-GI +-ERROR %MPC 

1. NS-FE-15 pu-239 ' 5 .  8 0.233 0.150 0.352 
3 SS-FE-16 PU-23Y 17, . 13 0.244 0.159 0+33? 6+17E+12 7t88E-15 2t67E-15 0.049 0.016 1t31ES.01 
GGELI ->UL 1 : 

. .. 
I : .  

I hi 

.I I 

. .  . .. . 
.:. 
., 
. 

i. . 
.% . 

. . .  . .  



C C  I M F ' U  L S E 3 3  

tEA : TA-55 TYPE: STAK(A3 SAHPLING PERIOD 14-DEC-84@'08021-DEC-84@08 

I .  

4ALYSISI TIME: 1010 MINS DATE: 28-DEC-84@15:14 DECAY HOIJRS= 175, 
rMF'LING1 TIHE:168*0 HOURS CFM: 2 i O  

:PTH OF BURIAL CORRECTION FACTOR='2*33 (MULTIPLICATIVE1 
, 

I 

FILTER PRIMARY GROSS EKGD EFFLUENT ACTIU I  T Y  PAGE 1 
XiIPC 

1 NS-FE-15 F'u-239 161 6 &+1&6 01122 01355 4,77Et12 7,41E-19 2+53E-15 6,035 0,012 l c 2 4 E t 0 1  

I +  IDENT* ISOTOPE COUNTS LLD CPMt-ERROR E F F I E  UOL < ML > 11--CI /NL $--ERROR u-cx +-ERROR 

3 SS-FE-16 PU-239 131 8 01244 01123 0,335 6 1 1 7 E t 1 2  5.78E-15 2123E-15 010c36. 01014 9*64E+OO 
tGGE11 ->DL 1 : 

. .  . 

i ;  . 

I 

'1 
_ .  . . :  
. .'I .. ii 

. 4 
. .  
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C C I M P U L S E 3 1  

:A : TA-55 TYPE: STAti€A3,SAMPLING PERIOD 21-DEC-84@08(>28-DEC-84@08 

LYSISJ TIME: m o  HrNs DATE: ~ ~ - J A N - ~ ~ I s : I ~  DECAY HOURS= 1.51. 
'FLING1 T IME:168+0  HOURS CFH: 2 + 0  

TH OF BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIVE) 
I i :  

..I. I 
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C C  I M P U L S E 33 

AREA: TA-54 TYPE: STAK-CA) SAHPLING PERIOD lO-AUG-84@16<>17-AUG-84@16 

ANALYSIS3 TIME: lot0 ' H I N S  DATE: 24-AUG-84@16:22 DECAY HOURS= 168t 
SAMPLINGJ TIME:168t0 HOURS CFM: 2.0 

DEPTH OF BURIAL CORRECTION FACTOR=2t33 (MULTIPLICATIVE) 

PAGE 1 .  FILTER PRIHARY GROSS BKGD EFFLUENT . ACTIVITY . .  

Not IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC . V O L ( M L 1  U-CI/ML +-,ERROR U-CI +-ERROR XMPC . I  

1 . FE-1 PU-239 ' 

LOGGED ->DL1: 
6 .  10 01333 Ot239 0 1 3 5 4  

. .  

. .  
i 4  

i1,i.. 

I L: 

. : 17:' 

I Y  

0 ..PI . .  . .;. .I 

24 



C t  I M . P  U L S E 3 3  

)REA: TA-54 TYPE: STAKXA) SAHPLING PERIOD 17-AUG-84@16<>24-AUG-84@16 

N A L Y S I S I  TIME: 10.0. MINS DATE: 31-AUG-84@15139 DECAY H,OURS= 168. 
;AMPLING1 TIME:168*0 HOURS CFM: 2.0 

IEPTH O F  BURIAL' CORRECTION FACTOR=2+33 (MULTIPLICATIVE) 

PAGE 1 FILTER PRIMARY GROSS .BKGD EFFLUENT ACTIVITY 
XMPC 10, I W N T .  ISOTOPE COUNTS LLD CPHt-ERROR EFFIC VOL(ML)  U-CI/ML +-ERROR U-CI +-ERROR 

1 '  FE-1 'PU-23Y 5. 6 0.133 0.086 0.352 
2 FE-2B PU-239 6. 7 0.177 0 + 1 2 0 . 0 1 3 4 5  

.OGGED ->DL1 : 

. .  
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C C I M Y U L S E 3 3  

- 
-.- 

REA: TA-54 TYPE: STAKXA3 SAMfLING PERIOD 24-AUG-84@16<>31-AUG-84@16 

NALYSISI  TIME: 10.0 MINS DATE: 07-SEP-84@15:32 DECAY'HOURS= 168. 
AHFLING3 TIME:168.0 HOURS CFM: 2.0 

EFTH O F  BURIAL CORRECTION FACTORz2.33 ( M U L T I f L I C A T I U E l  

FILTER PRIMARY GROSS BKGfi EFFLUENT ACTIVITY PAGE 1 
0 ;  IDENTI ISOTOPE COUNTS ' LLD CPM+-ERROR EFFIC WOL( M L  1 U-CI/ML +-ERROR u - C I  t-ERROR XMPC 

1 FE-1 PU-239 44s. 7 0.216 01116 0.338 9 t 6 2 E t 1 0  2.40E-13 .5.29E-14 0.023 OtOO5 4 t 0 1 E t 0 2  ALERT 
2 FE-2B FU-239 2. 7 0.199. 0.099 0.343 . I  

DGGED ->DLl: 

. ' 1  
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C C  I M P U L S E 3 3  
! 

. :  . .  AREA: TA-54 TYPE: STAh'XA3 SAMPLING PERIOD 28-SEP-84@16(>05-0CT-S4@16 

ANALYS'ISI TIME: 10.0 MINS DATE:.12-OCT-S4@11:O9 QECAY HOUF$S= 163+ 
SAMPLING3 T IME:168*0  HOURS CFM: 2+0 

DEPTH OF BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIVE) 

. FILTER PRIMARY GROSS BKGD EFFLUENT ' ACTIVITY PAGE 1 
N O *  IDENT, ISOTOPE COUNTS LL.D CPMt-ERROR E F F I C  VOL(MLZ U-CI/ML ,+-ERROR u.-CI +-ERROR XMPC 

1 FE-1 PU-239 3 *  7 0+216 O. l16 'Q+326  
LOGGED ->-DLl: 

i 

. i  

. i  

... I 
.. 

. .  . .  

.- . ... . '. , 
, . :p( 
. '.!..I ' 

.: I 

. . i', . ... , . . .  

. .  



C C  I H P U L S E 33 

AREA ! TA-54 TYPE: STAK(A3 SAHPLING PERIOD OJ-OCT-84~16<>12-OCT-84@16 

ANALYSIS3 TIHE: l o t 0  HINS DATE: 19-OCT-84@15:44 DECAY HOURS= 168. 
SAHPLINGJ TIHE1168tO HOURS CFM: 2.0 

DEPTH OF BURIAL CORRECTION .FACTORs2t33 (HULTIPLICATIUE) 

. PAGE 1 FILTER ' PRIHARY GROSS BKGD EFFLUENT ACTIVITY 
Not ' IDENTt ISOTOPE COUNTS LLD CPHt-ERROR E F F I C  UOL(tIL1 U-CI/HL +-ERROR U-CI +-ERROR. XMPC 

1 FE-1 PU-239 7 ,  2 O i l 0 0  01316 O ' t 3 0 6  9.62€+10 3t60E-15 l t 2 9 E - 1 5  O*OOO OtOOO 6 t 0 0 E t 0 0  
LOGGED ->DLl: 

. .- , .  

. .  

. .  
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. .  , 
' C C I H P U L S E I I  

\ 

AREA : TA-54 TYPE: STAKXA). SAWLING PERIOD 12-OCT-84816<>19-OCT-84e16 

ANALYSIS3 TIHE: 10.0 HINS DATE: 26-OCT-84@14:15 , DECAY HOURS= 166. 
SAMPLING3 TIHE:168*0 HOURS CFMt 2tO 

DEPTH OF BURIAL CORRECTION FACTORs2t33 ' (HULTIPLICATIUE) 

FILTER PRIHARY OROSS BKGO EFFLUENT ACTIVITY PAGE 1 
NOt IDENTt ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOLtHL) U-CI/HL +-ERROR U-CI  +-ERROR XHPC 

1 FE-1 PU-239 3 t  7 0.183 04116 04358 
LOGGED ->DLl: 

, :  f: 
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C C  I M P U L S E 33  

AREA : TA-54 TYPE: STAKo33 SAMPLING PERIOD 19-OCTL84@16<>20-OCT-84@06 

ANALYSIS3 TIME: 10.0 MINS DATE: 02-NOU-84@14:01 DECAY HOURS= 320* 
SAMPLING3 TIME: 14.0 HOURS CFM: 2.0 

DEPTH OF BURIAL CORRECTION'FACTOR=2*33, (MULTIPLICATIUE) 

FILTER PRIMARY GROSS BKGD .EFFLUENT ACTIVITY PAGE 1 
U-CI +-ERROR XMPC NO, IDENT. ISOTOPE. COUNTS L L D .  CPMt-ERROR EFFIC  VOL(ML1 U-CI/ML +-ERROR 

2 FE-2LB PU-239 3. 8 0.222 0.192 0.344 
- LOGGED ->DL1: 

f 
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i l  

. .. . . !  . ,  
. . ' . . ! I #  

'1 1,; 
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C C  I M P U L S E 3 3  

AREA: TA-54 TYPE: STCSKCA) SAMPLING PERIOD 19-0CT-84@16<>26-OCT-84@16 

ANALYSIS3 TIHE: 10.0. MINS DATE: 02-NOU-84@13:38 DECAY HOURS= 166. 
SAHPLINGI TIHE:168*0 HOURS CFH: 2.0 

DEPTH OF BURIAL CORRECTION FACTOR=2;33 (MULTIPLICATIUE) 

F ILTER PRIMARY GROSS BKGD ' EFFLUENT ACTIVITY PAGE. 1 
XMPC NO, IDENTI ISOTOPE COUNTS LLD 'CPMt-ERROR E F F I C  VOL(ML1 U-CI/ML +-ERROR U-CI +ERROR 

1 FE-1 PU-23? 
LOGGED ->DL1 t' 

I 

7. 8 0.221 0.119 0.340 

... . 
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. '.I' 
. .I 
.! 'i 

j h! 
Id 

... 
. . .  . . . '  , 

C 

... .. . i, 

. .. . 
. b: 

I? 



..I. 

: I  

.... . . . . .  . _  
. . . .  . . .  ,., %.. . .< 

' . ,: . ./:: :.. . . .:, .. 

. .  . .  

I 

P 

i 

! 

H 
o 
I 
3 

E 
0 sc 
tr: 
W 
I + 

00 
0 
ei 
P 
00 

I 
I- 
0 
0 
I 

R 
Iv 
h 
v 
9 

0. 

M 
4 

I 

> a d er 
n m  
n i  

t 
0 n 
W W a .  > 

I H 
b 

w o  
0 

r n l  
9 

J I v  

Q 
M u 
rl H 
-0 . j 
113 0 
4 H 
@! I- 

0 
Z O  M 
I -  M 

O O C m  r; 
Q 

U Z  u w  
-4 
0 r 
Lo 
a 

I 

1 

I 

I 

h 
C 
Y 
Y 

. I -  
# 

W 
0 * 
I- 

a 

-0 

L' 

(nL0 z 
0 

r o 
W 

0 0  pc - *  pc 
0 9  0 

H 
Z O  H =  I- 

4 4  o 

I- I 4  x w m  
U W  L A  
W R  I 

I 

I 

cc 
a !e 



.. 2,. . i  

I :  
._ . .. , . ._ - I  _c , . . . 

-Q 

e. 
P 
00 
I 
3 c x 
I 

QI 
C 
A 
v c 
e: 
P 
00 

I > c 
% 
I 
& 
0 
E 
C 

U 
Lc 
L 

c z 

rl 

T4 

W 

U 

z 
a 

a 

a 

x 
m 
+. 
cr 
Y 
I- 
m 

Lc 
L * 
i- 

P v: 
I 

I- 

** 

a 

** 
U 
W 
% 

LE c 
U 
P 

_ c  
..., , . .:. . , . .. .. .- -. . .II ._ .... -,, +. - .- . . .  . 

.- - - . - . . 
I .  

I 

i .  
I 

I 

I 

I 
I 
I 
I 
I 

i 

I 

I 
I 

! 
i 
I 

I 
I 
I 

I I 

I 

! 
I 
I 
I 

I 
I 

I 

I 

I 

I 
I 

I 
i 
I 
I 
! 

! 
I 

! I 
I 
I 

I 

I 

I 



. ._. , 
: I  _>.  

I , I  , '  

_._ . I. : 1. .............. ; 

. .  . . . . .  . . . . . . .  I . . . .  'z c .- .. -. . . . . . .  : ,... __.. ... i. . . . . .  - .- . _ .  . '  . . . . .  _. . . .  . .  

9 

W 
P 
00 

I 
3 
0 z 

I 
OI 
0 
A 
V 
9 
rl 
0 
4 

I 
3 
0 z 
i 
N 
0 

m 
0 

K 
W 
P 
L3 z 
-I 
5 r 
# 

A. 
U 
Y 
fL 
U 
i- 
in 

W 
P > 
I- 

P 
b') 

I 
U 
I- 

rl 

m 

W 

H 

** 

** 
a. w 

rl 

W 
c3 
U 
P 

0 
P r 
N 

00 
P 
M 

0 

00 
OI 
0 

0 

M 
m 
rl 

0 

R 

P 

1 - I  
W 5 5  
LL A 

I 

R 
W 
(3 

d!? 

I 
I . .  

I 

' I  

! 

! 

i .  
I 

I 

I 
I 
I 
I 

' !  
! 
i 
I 

I 

! 



C C  I M P U L S E 3 3  

3EA: . TA-54 TYPE: STAKCA) SAMPLING PERIOD 09-NOU-84@16<>16-NO.U-€I4@16 

W L Y S I S I  TIME: l o t 0  MINS DATE: 27-NOV-84@16:05 DECAY HOURS= 2 6 4 t  , 

?MPLINGl TIME:168tO HOURS CFM: 2tO 

EPTH UF'E(UR1AL CORRECTION FACTORz2t33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS EKGD EFFLUENT ACTIVITY PAGE 1 
XMPC It IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFF'IC VOL(ML) U-CI/ML +-ERROR U-CI +-ERROR 

1 FE--1 PU-239 ' 2. 6 01133 O * l l l  01352 
IGGED ->DLl:  
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C C  I M P U L S E 11 
1 

AREA: TA-94 TYPE: STAKCA) SAMPLING PERIOD 26-NOU-84@16(>28-NOV-84@04 

ANALYSIS3 TIME: lot0 HINS DATE: 1 0 - D . E C - 8 4 @ 0 8 : 5 0  DECAY HOURS= 2P3t  
SAMPLING] . .  TIME: 36t0 HOURS CFM: 2+0 

DEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGII EFFLUENT ACTIUITY PAGE 1 
XMPC NO,  IDEN'T. ISOTOPE COUNTS LLII , CPM-t-ERROR EFFIC UOL(ML1. U-C'IIML +-ERROR u-CI +-ERROR 

2 FE-2b PU-239 5 ,  8 0,222 01171 01330 
LOGGED ->DL1: 

x 

. ,. 



C C  1 . M  P U L ' S  E 11 

REA: . TA-54 TYPE: STAKXA3 SAMPLING PERIOD 30-NOU-84@16(>07-DEC-84@14 . 
. .  

NALYSIS3 TIME: 10*0 MINS DATE: 14-DEC-84@14:26 DECAY HOURS= 16&+ 
AMPLINGI T IME:168*0  HOURS CFM: 2 . 0  

EFTH OF BURIAL CORRECTION FACTOR=2'*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGLS EFFLUENT ACTIVITY PAGE 1 XMPC 
0. .IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL. (ML I .  U-CI /ML . +-ERROR U-CI -#-ERROR 

1 FE-1 .  FU-239 I* . 7 0*183 0.132 0 + 3 3 9  
DGGELS ->DLl:  . .  

. _ -. . . . . . . . . _ _  ._  . - __ _. . . ._ . _  . _  
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C C  I M P U L S E 3 3  
I - 
. :  .. - 

* .  ... 
:EA : TA-54 TYPE: STAKXA3 SAMF'LING PERIOD 07-DEC-84@16<>14-DEC-84@16 

A L Y S I S I  TIME: 1010 MINS DATE: 21-DEC-84@14:38 DECAY HOURS= 1671 
lIF'LING3 TIME,:168*0 HOURS CFM: 2.0 

PTH OF BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIUE) 

FILTER PRIMARY GROSS . EKGLS EFFLUENT. ACTIVITY PAGE 1 
U-CI .  t-ERROR XMPC I I IENT* ISOTOPE COUNTS LLD CPMt-ERROR E F F I C .  WOL(ML-) U-CI/ML +-ERROR 

. .  

. .  .... . 
. I .  .. . . .. . .i ,I . .  ... . 
. ;!i 

'.:. :i . :.: 
:.. : 
, .  
't.. :? , _ _  

' ! .  , 
- .  . . - .  . . , - ,  . . _. _ _  _ _ _  - - - - .  _ _ _  . . . _ . . . .  

kl 



n 
n 

W 

' c o  
-I 

3 

L 
r 
H 

U 
U 

n 
W > 
I- 
Q: 
0 

-I 
L 

I- 
-I 
3 r 

M 
M 

cv 
II 
is 
0 
I- u 
LL 

z 
0 
H 
t- o 
W 
ir: 
z 
0 
0 

-I 
U 

U 
3 m 
LL 
0 

I 
I- 
L 
W 

H 

H 

H 

v 

a 

H 

! 

W 
0 .  
Q: 
L 

x 
0 
lx 
U 
W 
i + 

w o  j 
Eco L 
LH 

*. 
.rl 4 

c I - I  
z W G  

U W  LL.4 
Wi=c I 
I-H 
J G 
H .  w 
L ZL] 

* 40 n n 

I 
I .  
1 

I .  
I 

! 
I 

I 

I 
. i  

I 

' !  
I 
i 

! 

I 

i 
: . I 

I 

I 

I 

I 



If4 : TA-54 TYPE: ST KCA3. 

\ L Y S I S 1  TIME: 1010 MINS DATE: 
IF'LINGI TIME:168t0 HOURS OFM: 

c c  I M P U L S E 3 3  

I NG FIE I OD 2 1 -11 E C- 84 La 1 6 *: ::-? 8- DE C-84@ 1 6 

04-JAN-85@14:4& DECAY HOURS= 1431 
2*0 

'TH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

, FILTER F ' R I M R R Y ,  GROSS BKGII EFFLUENT A C T I U I 1 ' Y  
IXSEN'I't ISi!'iOPE COUNlS LLIS CPhC-*ERKOR EFFIC UOL(ML1 U-CT#+L 

PAGE 1 
t-ERRUR U-CI +-ERROR %MF'C 

. ... 
I .  . ,. . 

. .  

i l  j 

. . _  

. .  
. - I . . .  . . _  



C C I M P U L S E I I  

. . . .  . . .  -. -..-. .._-- .-.._ ---. - ---. ---. ..-.. _. --. . ....... _.I.._._ ..... 

F r L TER PRIMARY GROSS BKGD EFFLUENT ACTIVITY ' . PAGE 1 
....... .,: . . . .  . . . ... -. . . . .  ._ .. XHPC W13L <MI- 1 ---I.I-GI /ML ., : ERROR u-CI +.=ERF\'Ok - ..- 
';a .,. ;,,:::.,. .;., I :,;, i?:,'. ':A,<.$ 

1.. - IDENT ISOTOPE ---COUNTS -. 1.ml.D . CPH+-.ERROR EFF IC 
,.:::.. *,. .:.: . . : .  . .  
.. ;:.,::.:. ... 

v < . .\ ".' ::. ,,':.+ <.';%..: : ... 
. 

. . . . . . .  %I . . . .  ..._ . . . . . . . . .  - . __-_.  ._.  . .  _. _ .  . - 

.'% ;.-::;.: 2.; .: .,* .% ' 
?_,..I. ....... ..::. %. ._ :: - --.. -..-.-- ...... --. .-.--- ..__.._" --- - . .  __. . .I . .. -- . . ._-. .. . . . . . .  . . . . .  . .  





_ .  . 

-..-- . - _  ..-. . - -  

. .._ . . . . . .  

. .  

.__ . 

_. ..... ....... .- . .. - 

. .__ - . _  

.. _..__ ---. ._ . . 

.......... - . 

............... ...... -..-_ . . . . . . .  -A- . . . . . . .  .....-. .-_-. ..__-. _-.--.-- ......... 

- -  . -.-.-----. ._ ------. - 

.. 



... 

I 

Q .  
9 
Fl .: 

I 

I 

I 

I 

I 

I 

i 

! 

I 

! 

I 

i 
i 
! 

: I 

I 

! 
! 
I 

I 

! 

I ! ! 

j i 

I i 
: 
I 

I i 

I 

I 
I 

: 
i 

I 

! 

i 
i 

I 

I 

! 

I 

I 

I 

i 

I 

i 
i 

I 

! 

i 
I 

! 

i 
I 

! 

I 
! 

i 
i 
: 

i 

i 
I 

I 

I 

I 

I 

! 

i 
I 
i 

i 

I 

I ! 
I 

I 

i 
I 
i 
! 

i 
I 

I 
! 

i 

I 

i ! 
I 
I 

i 
I 
I 

! 
i 
i 

i 

! 
! 

i 

I 

I 

I 

I 

I 

! 
I 
! 

i 

i 
i 
i 
I 

i 

! 
i 

I 
I 

! 
i 

I 

I 

! 
i 
I 
I 

I I 

: i  
! 

I I 
i 

! 

1 

I 

I 

i 
i I 

i 
i 

! 
I 

I 

I 

i 

. ' i  
! 
i 
! 

1 ;  
i 

I 
i .  

I 

i 
i 
I : 

I i 
. .  

i 
I 

I 
I 

! 

i i 

I i 
I 

I 1 
i I 

I I I I '  

I 

~ 

I 
! 



...... 

! 
i 

i 
I 

i 

I 

i 

I 

i 
! 
i 

I 
i 

I 
i 
I 

I 
I 

I 

I 
i 
! 

i I 
I 
I 
I 
i 
i 

I 
! 
I 

i 
! I 
i 

i 

i 
I 

I 
! 

I 

I 

i 

! 
I 

! 
i 
i 
i 

i 
i 

I 

i 
i 

: 
i 
I 

I 

I 

I 

i 
i 
i 

i 

i 

I 
I 

i i 

I 
I 

I 

! 

i 

I 
i 

I 
i 

I ! 

i i 
i i 

i 

i .  

I 

i 1 

I '  ! ! ,  : 

I 

! 
i 

I ! 
i 
I 

I 
I 
i 
I i I  

! i I . I  

i 

I 

I 
! 

I 
I 
i 

i 
I 
i 
i 

i 

i . I  

I 

I 

i 
i 
t 

I 

i 
i 
I 
! 
I 

i 

I 

1 
I 

I 

! 
I 

I 
! 
I 

i 
I 

I 

i 
! 
i 

i 

I 
I 
I 

I 
I 

i 
! 
! 
I 
! 

i 
I 

I 

i 
I 

: 
: 

3 
? 

I 

'i 

.I 
I 

3 
r 

,: 

> 
i 

i 
i 

I 

! 

I 

i 

! 

i 

! 
I 
! 

I 
i 

i 

! 

I 

I 

I 

! 

i 

i 

I : 
I 
I 

I 

i 

I 
I 

i 
i 

I 
I 

I 

I 
I 

I 

I 
1 

-. I :.: 
I .I:  
I 

I 
I 

i .  

. .  
i 

! 

I 
+ 

M 

l-l 

I 

I 

.. .- .- 
c i 

i j ! 
! 

I I 1 
i 
i 

I i I 1  I 

I ! j 

I 
I i I 
I 

. .  i . ' 1  i 

i 
I 

! 
i 
i 

I 

I 
I 
I 

i _.  .. 
H i-! 
!- q 

I .C 



. . .  

D 

IALYSISI  TINE: 1010 WINS DATE: 17-FEB-84@11:23' DECAY HOURS= '163, 

I +  IUENT+ ISOTOPE COUNTS' LLD CPMt-ERRUR EFFIC UOL(ML1 U-CI/ML +-ERROR %tiPC 

--_. ................ -.-.....-. ..........- . . . . . . .  --. ........ -..--.-. .-. .- . .  . -  .-.-.-.- 



: t .  
I !. : 

! .  
J 

.-A9 TYPE: .STAKCRI SAflPLING PERIOD 10-FEB-84 

ALYSISJ TIHE: 10.0 'HINS DATE.' 24-FEB-84@11.'26 ' DECAY HOURS= 163. 
._ _.. .-.- . . - 

:< ::.:A,,.).. .. :. 
MPLIINGI ZIMEf.168+0 HOURS- .. CFMt 2.0 

. . PAGE 1 . - - . . . .  - . .  I,:! r I ( '  UOL (ML 1 U-CI/ML +-ERROR U-CI +-ERROR XMPC 
j!5 ... 

. .  -._ ._ . . .  --- ... ..... 

_. . .-..___ ......... - .. . . . . . . . . . . . .  ..-.-. .... ..-.__.. - .... --.- . . .  

.--. .. _. .._ .-. _ _ _  . . . .  ...- ........... -. 



I 

I 
I 

I j  

i d  rl 

. ,  
, , '  . .  I 

.: . j 
..; , ., 'il 

. .  . .  

... .I 
, . . .  : 
:..:. . ,.: ., .,". . 
I .  : I  

. . .:.. ', . 
' .  :. 

, '  .. : 
I '  . . 

' %. i:' , ,.<'. . I .  . / .  

. . .  

. .  
.. ' .::. 

.. . 

'I 

j 

: 
I 

!%.; ,,...,.; . 
" '"I 

I 

! ! 

I I 

I 

I ... , + > , - : :  . .. . >  . 

i 
I 
, . . I .  .<; . .  

. .I... 
'..'I .?. i , :., ;:: 
..>..:.>. '.' ' 

I 
! 

I i 
I 

i I 
I 

! 

! 

! ! 

i 

I 

I 
i 
i 
i 

I 

i 

I 

i 
i 
i 
i 

i 

i 

i 

j 

i 

I 
; 

i 

i 
I 
! 

i 

I 

i 

i 
! 
! 
! 
! 

I 

I 

I 

i 

! 
; 

i 

I 
i 

i 
I 
i 

I 

i 
I 

i 

I 

i 
! 
I 

I 

I i 

i 
i I 

! 
I 

i 
! 
I 

I 
i 

I 

i 
I 

I 

i 

i 

! 
i 
i 

! 
i 

! 

i 

i 
I 

I 
! 
! 
I 

i 
I 

! 

I 
! 

I 

i 

i 

I 

! 
I 

i 
! 

I 
I 

! 
! 
i 

I 

i 

! 
i 
i 

i 
I 

i :  i I 

i 
i 
I 
I 

! 
I 

I 
i 
I 

I 

i 
i 

i ;  
! 
i 
I 

I 

i 
1 :  
i 

! 
i 

I 

i 
i 
! 

I 
I 

i 
I 

i 
i 
I 

! 
I I 
I 



_ .  . .. I 

-._ t . . .  ..._. . . .. 

I 

I 

. . _  
I . . ,/. . - _: ... . '. , '., ... 

n 
n 

W 

v1 
J 

3 
h 

S 

w 

il 
U 

I 
9 

4 

I 
U 
C 
X 

I m 
0 
A 
V 
9 

QJ 
0 m 
I 

rn 
W 
Li. 
I 
0 m 
a 
0 

W 
CL 
c9 
2 

J 
L 
E 
U 
in 

& 
U 
Y 
Y c 
I- 

Et 
m 

.* 

I 

w 

w 

Y rr 

u 
0 * 
G 
CA 
? 
0 
m 
C 
I- 

.* 
% w 

. : . .  
. .. . , . . . . . , . .  . . .  . . . . . %  .. : . . ... . . .  . 

i., : ,. , . .  
% .  . .1. '.. ' . .  
I. , : 
' . i < .  . .' : . : . . .%  

, :. 1;: , ' 

, .. . . > . '  

.. I . .  .. .. 
. .  . 

. .  % . .  . 
. .  . . . . ._ . .  . . %  , .  

.I . . . .. . . .  
. .. 

. . >  " > .  

. .. % .  
'. . ..: 

. ', 
. I  . 
: .  ,.< ' . . .  . 1  , 

:+: . .  . . .  . (;.': . >..: ,%. . . .  . .. 

I :: 
I :I 

I 

I 

il 
II 

~ ji 
4 

i ;I 
I 5 

3 
I i 

:I 
I 
I 
I I 

I 
! J 

.. . 

. .  . . .  . I.'. : . .  
' .  < .  . 

.. . *::. ,... . ..*:,.. 

I 
I 

I 

i 

I 

I 
i 

i 

i 

I 

! 

I 

I 

I 

I 
i 

I 
I 

i 
I 

I 

! 

i 
I 

" I 

i i 

i 
! 

I 

! 

I 

! 

! 

i 

I 
! 

i 

I 

i 

I 

i 

i 
! 

i 

I 

I 

i 

i 
I 

! 

i 
i 
i 
I 

i 

I 

i 

i 

i 

I 
I 

i 

i 
i 

I 

I 
! 

i 
i 
I 

! 

i 
i 
I 

i 
i 

I 
i 

! 
I 
I 
I 
i 

i 

! 

I 

i 

1 .  
I 
I 
I 
I 

I 
! 

I 

I 

i 
i 

I 
i ! 
i 

i 

I 

i 
I 

i 
I 
I 
! 

I 
i 
I 

i 

i 

! 
i 

i 
! 

i 

I 
i 
I I 
i 
I 
! 

I 

I 

i 
I 
I 
I 

i 
i i 
i 
I 
I 

i 

I 

I 

! 
I 

i 
I 

I 
i 
I 

! 

i 

I 

I 
1 

I I .  

I I 

! 

! 
j 
I 
i 
: 

i 
! 

I 
! 

I 

I 
I 
I 
I 
! 

i I 

i 

I 
! 

I 

! 
i 

i 
I 

i 
I 

i 
I 
I 
! 

I 

i 

i 

I 
! 

i 

I 
i 
I 
1 
I 

i 

I 

i 
i 
i 

! 

: I  
I 

I 
I 
i 
i 
i 
I 
I 
i I 
i 

! 

I 
! 

I I 

I 

I 

' !  
i 
I 

i 
i 
i 
i 
I 
I 
1 ! 
I 
i 
I 

I 

! 
i 



. .  :: . -- -' : . 
' \- I .  '- . 

. . .. ' ( .: ,. 
. .  - .. : s . . .  . ._.. . .... . .. ..... . - . -. 

- 
L. . 

.... 

i 

I 
I 

I 

I 

I 

i 
I 
I 
I 
I 

i 
i 

! 

i 

I 

I 

i 

: I 

i 

! 

! 
i 

! 

I 
I 

I 
i 

I 

i 
I 

I 

I 

I 

i 
i i 

i 
j 

i 

I 

i 

i 

I 

i 
: 

I 

I 
i 
! 

i 
! 

i 
i 
! 
i 

I 

! 

I 
i 

i 
i 

i 

i 
! 
i 

t i  

i 
i 
I 

! 

i 
! 
I 

I 

i 

I 
I 

I 

I 
i 
I 
i 

I 
' i  
i i 
i 
I 

I 

i 
I 

i 
i 

i 

I 
I 
! 

! 

I 

! 
i 

I 

I I 
i 

I 

I 

i 

I 

i 

I ! 

I 
I 

i 

i 

i 

; . .  
I 

I 
I i I  
! I 

i I I 

i I j  i 

I i 

i 
I 

I 

i 
I 

I 
I 

i I ! 
I .  . . . . .  ; 

I 
i 

i 

I 

I 

I 



' I"' 

I 

I 

. I  

I 

I 

I 
I 

'._.. . 
. - I - . . .  
__-__ 
--.. -. .- 

. .. . .  . . .  
. .  . . .  . 

. :  ,. ' .  : .  . .  
. .  . ... . 

.,'? .: . 

. : . .  ... , 
, ... . .  . ,... 

' /  . :  
. . . '  . ... . 

> .  '.. I ' 

. .  
, ;..: . 
: . I '  
' .. .. . . . .  . .  

Y 
Y 
U 
I- 

i 

I 

! 

. .  

i 

I 

i 

I 
i 

! 

i 

! 

I 

i 1 

i j j  

! I 
i i i 

I 

i 

! 
I i I i ! 

i 

I 

I 

I .  

I 

: 

i 

I 

I 

i 

I 

I 
I 

i 
! 

i 
i 
! 

i 

i 

i 
! 
i 

I 

I i 
i 
I 
I 
! 

I 
! i 

I 

I 
i 

i 
I 

I 
! 

! 

i 

i 

i 
i 
i 
i 
i 

I 

i 
i 

i 

! 

I 

I 
I 

I 

i ! 
i 
: 

! 
I 
I 

i 

I 

! 

i 
i 
i I 

I 
I 

i 

i 

i 
I 
i 
I 

I 

I 

i 

I 

i 

! 

I 

I 

i 
I 

I 

i 

I 

I 

! 

i 



i .  
k-. 

....- 
. . ....- 

........ 
. ._ 

, .  ..- . 8  . .  \. . .---_..-- 
- n n t ~ ) m r - a  

.. 

.... . . . .  . . . . .  .... 
%. *... ,:. 

. . . .  . . .  . I.... ,. . ' . .  

M 
r4 
rl 

...... 
: -- . . .  .... --- 

o S r !  ---. .. ,. . 

. .  . . . . .  
I .. : 

'.' .:; 1 ;. . . . .  . . ::,: ' 

! . .  . .  

i i 

i 

I 
I 

i 
I 
I 

i 

! 
i 

i 

! 

! 

I 

I 

! 

I : 

I 

! 

! 
i 
! 

! 

I 

I 

! 

I 

i 
i 
i 

! 
i 

I 

I 
i 

I 

I 

I 
I 
! 

I 
! 
i 

I 

! 

i 

! 

i 

i 

i 

I 

i i 
! 

! 

i 

I 
i 

! 
I 

! 
I 

I 

I 
I 

! 

I 
i 
i 
! 

i 

I 

! 

I 
I 
i 

i 
I 

! 

i 
I 

! 

I 
I 

i i 
I 

i 

I 
i 

I 

i 
i 
I 

i 

I 
i 

! 

I 

i 
i 
i 
I 

I 
! 
I 

I 

I 

i 
I 

I 

I 

i 
i 
I 

i 
1 

! 
I 
I 

i 

! 
I 

! 

I 

I 

! 
i 
i 

I 
i 

i 

I I 

I 
! 

! 
i 
j 

i ! 
i 

i 

I 
I 

i 

! 

I 

i 
i 

i 

i 

i 

I . .  

I 

I 

! 
i 

I 

i 

i 

i 

! 

I 
! 

I 
i 
! 

I 

i 
i 
I 

i 

i ! 
I 
I 

I 
I 
i 

i 
i 

! 

: 
I 

i 
i 

i 

! 
I 

! 

I 

I 

i 
i 

I 

i 

i 

I 

i 

i 

i 

I 

I 

I 

I 

i 
i 

I 
i 

i 
! 

I ! 
i 

I 

I 

i 

i 

I 

i 
i 
i 

I 

i 
I 

i 
i 
I 
I I 

1 

I 

i 

i 
i i 
I 

. .  
I I 
I 
I 
i 

i 
I 

. I  

I 

I 

I 

I 

i 
i 

i 
i 

j 

I 

I 
! 



. j  ! i 

I 
I 

I 

I 

I 

i 

i 

I 

i 

i 

I 

I 

I 

I 

I .  

I 

i 

i 
I 

I 

i 

I 
I 

i 
! 
I 
I 

! 

! 
I 
I 
I ; 

I 

! 
I 

I 
I 

I 

! 

! 

I 
I 

I 

i 
I 

I 
I 

I 

! 
! 

! 
i 
I 

I 

I 
i 
! 

I 

I 
! 

. ,?' . 
. 

i 

I 
i 
I 

i 

> ; A x , : ' < :  I 

i 

! 

i 
i 
i 

i 

i 
i 
i 

i 

i 

I 

i 

! 

i 

i 

i 

I 

I 
I 

I 
I 

I 
! 

! 
I 

i 
i 
i 

i 

! 

I 
i 

I 

I 

I 
! 

I 
I 
i 

I 
i 

-. . , .. 

.-. _ .  ..- . .  

I 

! 
I 

i I 

I ! 
I 

! i 
I 

! 

i 
I 

I 

i 
i 

I 

! 

I 
I 

I 



\ IALYSISl TIME: 10.0 HINS DATE: 13-APR-84Cl l t45 DECAY HOURS= 164.  
- I T  CCU. r )  n 
J I  U VI 11.  L . V  

7 HHH,ITCn-\ 
L . YY 

- 
* a  

F- I L T ER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
TP I - T P  I I  I \  I I  -1 I 1 1 .  r i  1 I-- Y y p P  
lcl  I a- V b., - I* . - 

. .  

1 

2 .  

$I; * 

4 

5 ;  

6 

7 

8 .; 

9 

IC 

I 1  ” 

12 

? 
14 

9 
16 

17 

18 

19 

20 

21 

22 

23 : 

24 

25 

26 . 

26 ! ’  
28 

29 . 

30 

31 
. . .  

32 ... 
33 

34 

35 

36 

3? 

3e ~ 

3p! 
40 

41 

52 

43 

44 



. .  AREA: TA50-69 TYPE: STAKXA). SAHPLING PERIOD 06-APR-84e16(S~3-APH-84~16 

ANALYSIS3 TIME: 10.0 MINS DATE: 20-APR-84@11:58 DECAY HOURS= 164, 
SAMPLING3 TIME:i68.0 HOURS CFM: 2.0. 

. .  

DEPTH OF BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIVE) 
. .  

PAGE 1 FILTER ' F'RIH'ARY . GROSS BKGD EFFLUENT R C ' T I U I T Y  
NO+ 1DEN-f + ISOTQF'E COUN.TS LLD CPWt-ERROR EFFIC YOL(ML) U-CI/ML +-ERROR u - C I  +-ERROR XHPC 

~ ~~ ~~~ 

1 FE(J.1 PU-239 3. 7 0,188 0.136 0.327 
2 FE-3 PU-239 6. 11 0 . 4 3 3  0.206 0.307 

. .  . .  

. .  
\ 

1 

2.. (. 

3 

4 

5 

6 

7 

0 

9 .  
10 

11 

12 

13 

14 . 

15 

16 

17 

18 

19 

20 ; 

2:. I 

Z i  ' 
I ,  

23 

24 

25 

26 ~ 

2 1  

28 

1-9 

30. 

31 
32 ; 

". i 
34 

35 ; 

36 

37 

3 8 .  

39 

4 0  . 
41 

42 

43 



. . .  . .  . .  
. .  . . . .  . . . .  . . .  . . . . . . .  

. .  . .  

. . . . . .  

. . - '  

. . . .  . . .  . . .  . . . .  . . .  . . . . . . .  . . .  . . . .  . . .  . . . . . . . . .  . . .  . . .  . .  . . .  . . . . .  
. .  

. . . .  . . . .  .: . . . .  . . . .  . . . .  . . . . .  . - i  . . .  :. ' . .  
. .  

. .  . .  
. .  . .  

.' . . .  . .  . .  

. . '  . . : . _ . .  : 

. .  . .  . .  
EA: TASO-69, 'T.YF'E,: 'STAKCA) . SAMF'L.ING ' F'ERIOD .1'3-cSFR-.84@16~~~)2O-APR-8481,6' . '  ' . ' .,' 

. .  . .  
. .  

. .  
& *  - - 

. %  
: .  . 

. .  . .  . .  
. .  

. .  . .  
. .  

. .  

+ *&. --5 - 1'- 

MPLINGI T IME:168*0  HOURS CFM: '2+0 

. . . .  . .  . .  

. . .  . .  

. 

. .  

PTH OF BURIAL .CORf$ECTION FACTOR=2+33 (MULTIF'LIC~IT.IU.EL 
. .  - ,.. .- 

I- .LL 1 ILK ~ - ' K . L f l ~ K Y  Ljh'uss L(KLiU tl- t- LUtN I H L l m I  T F H b L  1 ) I  

k 

1 

2 
3 
4 

6 
7 

3 
a 

1 

1' 

. .  --__ E 

- - k t ( . l >  F 1U-P L.5Y 13 0 t510 0*33/ 0 3 ' 3 5 )  
2 FE-3 F'U-23Y 2. 13 0*510 0.169 01335 
GGED ->DLl: 

. .  

. 
- --- - 

I 

1 

I 

2 
? 
2 
I 
L 
2 
I 
2 

. . .  . . . . . . . . . . . .  . . .  . . .  . . .  
. .  

. . . .  . .  ... . . . .  

. .  . : .: 

. . .  

. .  
. .  . .  . .  . .  

. .  
. .  

. .  
. .  

. .  
. .  . .  

_- .................. - 

1 

1 

\ 

I 

---- 
\ 

_ 



. . .  . .  . : ' . .  . . .  . . . . . .  
" . ': . . . '.: 

. . . .  . . .  . . . .  . . .  ... . . .  
. .  I 

. . .  . . . .  

. .  . .  

. .  
3 

: . .  . .  . .  
IEA: .TcSSO-trS, TYPE: ,STAK.€A3. ' SAPiF'LING ' PERIOD 2 0 - A P R - 8 4 ~ 1 6 ( : ~ ~ 2 7 - A P R - # 4 ~ 1 . ~  . . .  1 

4ALYSIS3 TIME: lO*O MINS DATE: ~4-HAY-U4@10:26 DECAY HOlJRS= 162, f 

. .  

. .  
. .  

. .  

I: 

I 
5 

. .  I 

I 

. . .  . . . .  . . . .  . . .  . .  
. . . . .  . . . .  . . . . .  . . .  . . .  . .  

. .  
. .  

. . . .  

. .  
' .  . 

. .  . .  . .  
. .  . .  

. .  . .  

. .  
\MPLING3 TIME:168*0  HUURS CFM: 240 

. .  

IPTH 'OF BlJRIAL CORRECTION FAC'TQi3=2+33 ( P~~JLTIPLICA'I ' IWE:~ . . . .  I 
I 

I: F' I 1.. T El? PR J: MARY GIIOSS . 8 !F !; %I EFF'L. [J~~:NT w r  I u I 'r Y F' A l i E  1 
XRPC LJ ..- 1:: :[ .+ _..E: p; 8.L: if ., . .. ~ r f  dii E F F' I C  uo;.. CML I i.I.-iS%/'ML. -k . KF' \ t d K  1 , 1DENT , ISO'I'OPE COIJNTS L..i..Ii CF'Mt.-F'P'"-'' 

2 FE-3 PU-235 4 ,  io 0,333 0,244 0,3313 

- -_-_-.- -- -- -i 
1 

I 
I . .  

1 FEt.1) .F'U-235) 2. 20 0,955 0,312 0,341 

EGt-11 --:>.DL 1 : 
L 

1 

. .  

. . . .  . . .  . .  
. : 

. . .  . .  f . . .  . . . .  . . . . . . . . .  . . .  . . . . . .  . . . . .  . .  . . . . .  . . .  . . .  . .: . , *  ' 
. . .  

. .  P 
. . . .  . . . .  . . . .  . . . .  . . . .  . . .  . . .  . . .  . .  . . .  . . . . . . . .  . . .  . . .  . .  

. .  
. .  

. .  . .  
, .  

: : 
. .  

. .  . .  . .  . .  
. .  . .  . .  . .  . , .. 

t 

I 

I 
. . .  . . .  . . . . .  . . . . . . . .  . . . . . .  . . .  

. _  
. .  . .  

. . . . . . . . . . . . . . . . . . . . . . .  ........... ............ ........ . . . . . . . .  ...... . 
. . . . . . . . .  . . .  

, 

----- .- .- -- 

. . .  . .  . .  . _.. 



. . .  - 

b 
1 

b 

Y 

E 

. .  I 

. . . . . . .  - 

. . .  . . . .  . . .  . . .  . . . .  

. - - .  . - ___.  - .  - _ _ _  - - . - _ _ _ - - _  . - . 
b '  

b '  . . .  . .  

-- I- 

.. .  . . . . .  . . . . . .  . .  
" % ,  . .  

. . . .  . . .  . . .  : .  :. 
. . . .  . .  

. .  
. .  

. .  . .  
. . . . .  

. .  
. .  

. .  . .  . .  " . 
. .  

. .  . .  
: . 

. .  
. .  . .  

\ 

C C  5 -1 n w I ]:I ' 



. . . . .  
. . . . . . . .  . .  . . .  . . .  . .  

. .  . .  

8 
L 
9 
5 

1 
E 

I 

5 

. . .  . . . . .  D . . - . - - - - - . .  . .  . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  
. .  

................ . . . . . . . . . . . . . . . . . . . .  
. . .  

b .  

0 

. . .  . . . . . . . . . . .  . . . . . . .  . .  . . .  . .  . . . . . . . . .  . . .  . . . . . . . . .  . . .  . . :  . .  .: ;; . , . .: , . .: '. 
. .  . .  . . ~ 

. - .  .-. .-  

.: . .  . .  . .  . .  
. .  

. .  . .  

0 '2  :HA3 SYnOH 0'8PTf3M.11.1. CONlldbl: 
'PLT =SYnOH AW33n. ZO:?T~P8-AWh! -8T  :3lW!J SNIW O ' O T  ':3W1.1. I:SISAlW 

. . . .  . . .  . . . .  . . . . . .  . . .  . .  . .  
. . . . .  . .  

. . . . . . .  
. .  . .  . .  

~ ~ P S - A W W - T  ~O~OSPEI~-AVW-PO aoim.i  E)NI i&vs ;'w>xwi:s : a m .  69-oSwi : w? 
. .  

. . . . . . . . .  . . . . .  . . .  . . . . .  . . .  . . . .  . . . .  . . . . .  . . .  ' . _ . ,  . . . .  . . . . . .  . . .  

: .  
. .  . .  

. .  . .  . .  
. .  

. .  

. .  
. .  . .  . .  

. .  
. .  

. .  . .  

2 '  
7 
P 

. . .  . . . .  
. .  

. . . .  
. .  

. . .  ' , . . % .  . .  



. .  

. , .  

. .  

. .  

. .  

n7 
E 

. I '  
I '  
I '  

I. 

I '  

I 

I 

. I  . 
. . .  

' ! .  
, .  

: . ! :  
I . ' 

. .  . . .  . .  . .  

. . .  

P P  
. W N -  

. . .  
. .  
. .  

. . . .  . .  . .  . . .  
. .  

. .  

. . .  

. .  

. .  
. .  

. .  

. : . .  

.:. 
. . . .  . .  . .  . . .  ..:. , ' 

. .  . .  

. : 
. .  

. . . . . .  

. . . . .  
. , I  . . . .  

. .  
'. . 

. .  

. .  
. .  

. . . .  

2-z :: t - 

. .  

- 

5: 
.vr  
r -  
.+i[ zr c; r; 
4.  

' .  K . 

. LA t 

ti I 

.m i 
I* 4 

w 
. '*'I 

" .a, 4 

C( 
I 

. 0.: 
, ':Cb 
" x :  
' #I[ 

' !  
' .'n : 

T -  

. : :  + .* 

:. 9 r 

. . . .  t 
t.3 t 

; *+ . 
. .  

+ 
0: 
. . I  

' . '.. 

'.' ' . I: 

. I  
. .  i. . c  

. . . .  
. . . .  ,: ( 

: :. < 

. .  

. .  * 

. I  
. . .  

. .  
. .  

. .  ' r :  
: '  5 
. . .  .] 

. r  

. .  

' i  
E 

' d  

: :  
' '.I 

: b  
. t  

' . :  * 
. .  

. .  

. .  

. .  

. .  . .  . .  
. .  

. . .  
: . .  
..... . . . .  

. .  . .  - .. . .  . . . .  
. .  . . .  

. . . .  
. .  . . . . .  

. ._."  
. .  
. .  . .  

. . .  . . . .  . . .  . .  
. .  . .  

. . .  : . 

. .  
. . . .  
. .  . . .  . .  :. , . 
. .  

. . . .  
. .  

'. . 

. .  

. .  . . .  
. .  

. .  
. . .  

. . . . . .  
. . .  

. .  

I .Y N - - -  > - o m  .... ..-. . .  
-. 

. *  
141 
D ** 

r- 
I CFi 
: 



. . . . . . .  . .  . .  
. . . . .  . . . . . .  . . . . . .  

, , . :  ;.:. ' 

. .  
. :  

. . .  . . . . . . . . . . . . .  . . .  . 
. . . .  

?I 

a. 
E l  

._ 

! 

. . . . . . .  . . . .  . .  

. . . .  . . . .  . I  . . . .  . .  

. . .  . . .  . . . . .  . . .  . .  
. .  

. .  
. .  

I ' 
. .  . .  

. .  

. .  . .  
. .  

. .  . .  3! 
31 

. 

. .  
- ...... ---- 

\ . . . .  . .  . .  

41 
4; 

.I1 

4! 
51 
5 

\ 
51 

Si 



. .  
. . .  . . .  . . . . . . .  . . .  . . . . . .  . . ' .  . . .  . . . .  . . . . .  . . . .  . . . .  . . .  . . .  . . . .  ..... . . .  . . .  . . . . . .  . . . .  . . .  . . . . .  . . . .  ... . . . .  . . .  

I 
16 . 

. , . .  ..: , 

. .  
. .  

n . .  .. , .  
. .  

. .  
. .  . .  . .  

. .  . .  

. .  

E 
2 
I 

. .  3 . .  

. . . .  . . . . . . . . . . .  . . .  . . . . . .  . . . . .  . . . . . . . .  . . .  . . . . . . .  . . .  O'Z  :WJ3, 'SMIOH 0'891:3WIl CSNIldW . . . . . . .  . . .  . .  . .  . .  
. . . .  . . . . .  

. .  

. . . .  . . . . . . . . . .  
. .  : .  . 

... . . . . .  . . .  . . .  . . . .  . . . . .  . . ' :  . , ' .  *.e i r . ' ,  .=stlnox"~w33u. S O : Z ' I ~ P ~ - N ~ ~ - S O  :3iwu SNIW Q * O T  :3~1i mmiw 
. . .  . . . .  . .  . . .  . . .  . . . . . .  . . .  ... . .  I 

. .  
. .  . . ' .  . . . I :  . .  . .  . .  

% . . .  . .  
. .  

. .  . .  
.:. . 

. .  . .  

. .  . .  

. . :  . .  
. .  

. .  

. .  

.e i 

--_________- ... .......... :1.7.LI_(.- ..... U1E10 
. 9tf'O i 8 T ' g  ESE'Q 01 ' 9  6EZ-nd E-33 2 

T 

I!j 

6EZ-nd ( T I 3  .:I S9E'O 6ET'O LLT'O i ' T  

1 tlomia-+ 13-n. ,; 8ou~3-t ' iw'I3-n ciwiion 3Idd3 YOW3- tWd3 Q11 SlNn03 3dOlOSI . 'IN3111 ' 
'I 

1 

. . .  . . .  . . .  II . . .  U311Id . . . .  . SSOUO AYWWI2jd A i r n r m .  1 ~ 3 n i ~  . , '  UONB . .  
. . .  

. .  
. .  . .  

. .  . .  . .  . .3dGIX. 
. .  . .  i', 39wd' .;,;.':.:':'' ';, '. . ' . .  :. ' 

C C  3 S 1 n d b( I 3 3  



c t  I ' M  P u L s E 3 3  

:EA : Th50-69 1YYE : STAK4.A) SAMPLING 'PEKlOD 01 - JlJN-84VO#<>O8- JUN-84@08 ' 

[ALYSISJ TIHt: 10.0 H I N S  D . . . . . . .  . . . .  . . .  . . . .  
. .  . . .  

. .  . .  ,. ., . . 
. . .  .:. . . . .  . . . . . .  . . .  . . . .  . . .  . . . .  . . . .  . . . .  

. .  . .  
. .  

. .  

. . . .  . . . .  . . .  .. , . . . . . . . .  . . .  
. .  

. . .  . .  . . .  . . .  

. .  

. . .  

. .  . .  . .  

. .  . .  . .  

. .  

. .  

ATE: lS-JUN-84@12:06 DECAY .HOURS=,.' 1726 . .  
. .  

. .  
. .  

. .  . .  . .  . .  

IMPLINGJ T.IHE:168*0'HOUHS CFM:: .2+0 . ' . . '  : .  
. .  

. .  

:PTH OF BURIAL CORRECTlON FACTOH=2.33 (MULTIPLICATIVE) 

. . . .  . .  . . .  .~ . . . . . .  . . . . . .  
. . . .  . . .  . : . .  . . . . . .  l . k l L i k E N T T i ! y :  + - E w m  . .. . ;tJ-Ci +-ERROR; Xnrc . . . . . . . . .  . .  . .  

.PAW .:. 1 . .  

. .  
. .  

. . .  

J 

. .  . . . . . . .  
. .  . .  

. . .  . .  

1 t t < l )  PU 239 L .  
2 FE-3 F'U-239 '2. 4 0.055 0.052 01342 i 

- 
i 

' i  

I 

. . . .  'I . .  
. .  

. . . . . . .  . . . . . . . . .  . . . .  
. . . . . .  . . .  . . .  . . . . . .  . . . . . . .  . . .  .:. 1.. .: . .  . . . . .  . . .  . .  . .  

. .  . .  
. .  . .  . .  

I 

I 
. . . .  . . .  . . . .  . . . . .  . . .  . . . .  . .  

. .  
. . .  . . . . . .  . . .  

.. . . . .  . . . . . .  . .... __ 
: . .  , 

. .  . .  :. . .  . .  . .  . .  . .  

. .  
. .  

. . I .  . .  . .  
:*: 

- 7 . . - . - - . - - - - : - - - . - . - - - . - - . -  

- - _ _ _ _  _ _ _  _ _  - 

I 

. .  

. .  

. - -  



c 

. . . . . . . . . . . . . . . . . . . .  . . _ _  ___ __.-._ -- - 

1 . .  

............... --- -- . .  
. .  ... ... - _ _ _  .. . . . . . .  . . . . . .  .. ... . . 

_ _  - _ _  ... _ _  ........ - .... . _ _  _ _ _  ._ _ _  _.__ - -. - - - -  - _ -  -- --  .... --- - - - 
- -- _ . . . . . .  

.................. ........ --- - . 

\ f 
................... 

p 
b 

__ 



. I .  

0 
. . .  . . . . . .  . . .  . . . . . .  . .  . . . . . .  . .  . .  

. . .  I;...:: . . . . . . . .  - ............. __ ... _ _  - . _ _ _  . . . .  . _  .... . L - .. .. .......... _. - -  -.- ... - - . .  - . . . . .  -. . . . . .  . .  
... 

. .  . . . .  . <.. 

.-- 

. .  

C C  I M P U L S E 3 3 .  

:- 

b a  I 

. . .  . . . .  . . . . . . .  . . . . . .  . . . . . . . .  ~ . . . .  . . . . . .  . .  . . . . .  
. .  

. . . . . . .  . . . . . .  . .  . . . . .  . . . .  . . . .  . . .  . . .  . . . . . . . . . . . . . .  . . . . . .  . . . . .  . . .  . . . . . .  . .  
. . .  

. :  . 
.... . . .  . . .  

. .  
. . . . . .  

. .  . .  . .  

. .  
. .  

. .  . .  

. .  . .  
. .  

. .  

. .  : .  
: . 

C S J  
\I i( 

. . . . . . . . . . .  . . . . . . . . . .  . . - .___ :'"i ( .<I  

.I.,: 

- 



C C  I M F ' U  L S E I1 
. . . .  . . . .  . . .  . . . . .  . . .  . . .  . . .  . . .  . . .  

. .  . .  :EA: TA50.-69 TYPE: STAKCA): SAHYLING PERIOD 22-JUN-84@08<>29-JUN-84@08 . .  
. .  . . %  

. . . . .  . .  
. . .  . .  . . .  . . . . . . . . . .  

. .  3 

5 
6 
7 

. .  

. .  
. .  !ALYSISl TIHE: 1010 .'MINS' DATE: '06-JUL-84@16':06': ' .DECAY HOURS= '176. ' . .  d 

IHPLINGI T IHE:168+0 HOURS CFM: 240 

JU . . . . . . .  . . . .  . .  
. . . .  . . . . .  . .  'PTH O F  BURIAL CORRECTION. FACTOR=2.33 (MULTIPLICATIVE) . .  . .  1 

I 
PAGE 1 . ' _____1: 

FILTER PRIMARY GROSS EKGD . EFFLUENT ACTIVITY . .  ---- 
+ I D E N T X % T R F ' E  COUNTS LLfi CPMt-ERROR EFFIC VOL(ML) U-CI/ML +-ERROR u-CI  +-ERROR XMPC 

/I 

2 
2 
2 
2 . .  

. . .  . .  _.--- I . . .  . . . .  . . .  . . . . .  . . .  . . . .  . .  . . .  .'. . : .  . .  . .  . . . . . . .  . .  
. . . . .  

. .  . I : . . , .  . 
. : 

, : .. 
. . . . . . . . .  . .  . .  . .  . .  

. .  . .  . i 

. .  

3 
. .  c 

. '  ............ ..... . . . . . . . . . . . . .  . :  .. ;E . . . .  . .  

....... -- 



. .  . .  

. . .  . . . . .  . . .  
. .  

. . .  . . . .  . . .  
1 T T M F ?  10-n MTVC W F ?  I I ' A I I  Q-9 - ' C .  - . .  

. .  . .  
. .  

Y 7 L  . .  . .  

EA: TA50-69 TYPE: , STAKCA) SAMPLING, PERIOD 29-JU.N-84@08<>06-JUL-89@08 . . .  

. .  
. .  

. .  . .  . .  
. .  

. .  . .  
. .  , .  . .  - - ..- .- .. - -  - ..- -_ 

MPLING3 TIME:168*0  HOURS CFM: 2.0 

. . .  . . .  . . .  . . .  . . . .  . . .  . . .  
. . . . .  . . .  . .  

. .  
. .  . .  . .  

. .  
PTH O F  BURIAL CORRECTION FACTORr2.33 (MULTI.PLIC,ATIUE) :. 

-EI.LTFR P ! ? I & W  EF6-E PWC 1 
. .  

1 
2 

3 

5 
6 
7 
B 
9 
10 
I I  

(21 

. . . .  - _ ... ......... - __ . . . . .  . ___ _ 
---- 

. . . .  . . . .  . . .  . . . .  . . . .  . . . . . . . .  . . . .  . . .  . . .  . . .  . . .  . .  
. . .  . .  . .  

. . . . . . .  . . . . . .  

. .  
. .  

. .  . .  

. . .  
. . :. . 

' :  

. .  ' .: . .  % . .  
. .  . .  . .  

. .  . .  
. .  

: . . .  . .  
. .  

. .  . .  

$: 
...... ... ... . .  ? 

Pa 
. .  

-. __ 
. . .  



C C  I M P U L S E 33 
I 

. . .  . .  , -  . 

. . .  . . .  
. .  

. . .  . . . . . .  . . .  

. .  
. .  

MPLINGI T IME:168+0  HOURS ' CFH: 2.0  
. .  . .  

EA: TA50-69 TYPE: STAKCA) SAMPLING PER1011 06-JUL-84@08<>13-JUL-84@08 

1 

2 

PTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FTI TFR PR ARY GROSS FFFl IlFNT P M F  I A r T T U T  TY . .  R t i m  
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2 
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. . . . . . . . .  ,, .................. , ,, ........ _ _  .............. ........ ............... _ _  ........ - .................... - -  ........ . . . . . . . . . . . . . . . . . . . . . . .  ........ .- . . . .  I 1 _-_ _. 
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F A !  TA50 69 TYPF! STAKfA3 S A W L I N G  F F R I O I S  13 .I111 A4R08 - - <>?O- JlJl 84808 
. . . .  . . .  . . .  . . .  . . .  . .  . .  . .  

- - .. 
- 

. .  

. . . . . .  . . . .  

. .  . .  
FILTER PRIMARY GROSS BKGD EFFLUENT ACTIV ITY ' ' 

3 L . -  IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFI 'C UOL(HL) U-CI/ML +-ERROR U-CI +-ERROR ' XMPC ' f: 

, i l l  

I :  
. .  

6.1 
, I  
!,LI 

1 FE(1) PU-239 . 7 b  21 1'0S43O'tQOQ 0,362 
-2.. _..-- .. ..XE:L ... .P-U=239 ---A- -4 .. 0.....19U31-0-. __- L ____ L _________ --_ 
IGGED ->DLlt  

c 

. .  . . .  . . . . .  . .  . .  
. . .  . . . . .  . . . . .  . . . . . .  . .  . . . .  . .  . . . .  . . .  

. . . .  . . . . . .  . . . .  . . . . . . .  . . .  . . . .  . . . . . . . . . . .  . . . . .  . .  
. . . .  . . .  . . .  . .  . .  . .  ' . . I  . 

. .  . .  

. .  . .  
. .  . .  . .  . .  
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L L  A #I I u I- L A J  . .  . .  
. . . .  . .  

. . . .  

. .  
. .  

. . .  . . .  . .  . .  
. .  

. .  . .  
. .  

REA: TA50-69 TYPE: STAKCA) SAHPLING PERIOD, 20-JUL-84@08<>27-JUL-84908 ' . ' 

NALYSISJ TIWE: lot0 MINS DATE: 06-AUG-84@08:54 DECAY HOURS= 241. 
AMPLINGJ TIHE:168t0  HOURS CFM:. 2.0 

. . .  . .  . .  

. .  

I 
2 
3 
4 

5 
6 '  
1 

. .  . . .  . .  tl :.. . . . . .  . .  . .  1.1 . .  EPTH OF BURIAL CORRECTION FACTOR=2.t33. ~ H U L T I P L I C A T I U E )  . .  

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY . PAGE 1 f .I 

UOL(ML) U-CI/HL +-ERROR U-CI +-ERROR XMPC b'i Ot IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC 
... - ...............-.I. .... ...- ..---. 

. .  
1 F E ( 1 )  PU-239 5.  7 0.183 01146 0.337 
2'  FE-3 PU-239 6 t  7 Ot216 01098 0.342 

M i e E m t i  I 

--.--.-- -- ..... . . . . . . . . . . . . . . . .  ~ ~~ ~ ~ . 

E! 



t C  I M P u L s E 3 3  

2 

. . .  . .  . .  . .  . .  

IREA: TA50-6? '.TYPE:' ,STAK<A3'iSAHPLING. PERIOD, 27-JUL-84@08<>03-AUG-84@08, . . . . .  ' .  . 
. .  % .  

. . . .  . . . .  . .  . .  
. .  . .  

. . . . . . .  . . . . .  . . . . .  . . .  . . .  . .  

~~ 

. . . . . . .  

: % ,  . 
. . .  . . .  

. .  . .  . .  
. .  . .  . . .  

. .  
. .  . .  

. .  

4 

4 

UOL(ML) U-CI/ML +-ERROR 

1 - -. 
J. r t t i i  r-9 - 
2 FE-3 PU-239 3. , 6,01133 0.111 0 . 3 5 9 .  

OGGED ->DLl: 

. . .  
. . . .  

. .  . .  

. . . .  



C C  I M P U L S E 3 3  

r r m R  r--%u k t  t LutN I t x - l T V I l Y  PAUt 1 

. . .  . .  

. .  . .  . . . .  . . .  
. .  

REA: . TA50-69 TYPE! STAKCA) ' SAMPLING PERIOD 03-@JG-84@08<>10-AUG-84@08 
. . . .  . .  . .  . .  . .  . .  . .  . .  

I 

I 

I 

. . .  . .  . .  : 
. . . .  . .  

. .  

. .  . .  . . '  
. . .  . . .  
. . .  
: . .  

. .  . .  . .  . .  

. . . .  . .  

. .  

EPTH O F  BURIAL CORRECTION FACTOR12t33 ~ . M U L T I P L I C A T I U E )  ' 
. .  

. . .  . . .  . . .  
. .  . .  . : . .  

. .  

. .  . . . . .  
. . .  . .  
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. . .  
. .  

. .  
. . . .  . . . . . . . .  , . .  

: . .  

. .  
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C C I M P U L S E I I  

REA: TA50-69 TYPE: STAKCA) SAHPLING PERIOD'lO-AUG-84@08<>17-AUG-84@08 

NALY.SIS3 TIME: 10.0 MINS DATE: 24-AUG-84@16:20 DECAY HOURS= 176* 
AMPLINGI' TIME:168.0 HOURS CFM: 2.0 

EPTH OF BURIAL CORRECTION FACTOR=2*33 (HULTIPLICATIUE) ' 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
O *  IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOLtPIL) U-CI/ML +-ERROR U-CI +-ERROR XUPC 

' 1  F E ( 1 )  PU-239 5 ,  18 0.832 0.330 0.338 
2 FE-3 PU-239 2 *  13 0.510 01246 0.344 

OGGED ->DLl: 

i 

. .  

' I :; 

.. . 
._ 

- - - - - -  ~ . .  .. - 
. . .  . 

. .  ...... 
. .  

. .  



C C I M P U L S E . 1 3  

3EA: , TA50-69 TYPE: STAKCA) SAMPLING PERIOD 17-AUG-84@08~>24-AMG-84@0~ 

M L Y S I S I  TIME: 10.0 MINS DATE: 31-AUG-84@15:39 DECAY HOURS= 176. 
9MPLINGl. T IME:168*0  HOURS CFM: 2 . t O  . 

iPTH OF BURIAL CORRECTIOf4 FACTOR=2.33 (HULTIPLICATIUE) 

PAGE 1 
FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY XMPC 

1. IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  UOL(ML) U-CI/ML $-ERROR U-CI +-ERROR 
1 1  , FE(1) PU-239 4 1  8 0 .249  01133 0 . 3 4 1  

2 FE-3 PU-239 3. 7 0.216 0.116 0.338 
IGGED ->DL1: 

. .. . 
i!. 

. .  

' i .  
.I . 
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E t  I M F ' U  L S E 33 

AREA: TA50-69 TYPE:. STAKCCI) SAMPLING PERIOD 24-AUG-84~16(331-AUG-84@16 

ANALYSIS3 T1ME:'lO.O MINS DATE: .07-SEP-84@15:31 DECAY HOURS= 168, 
SAMPLING3 TIME:168*0 HOURS CFM: 2 * 0  

DEPTH O F  BURIAL CORRECTION FACTORz2.33 (MULTIPLICATIVE) 
. .  

PRIMARY GROSS E tiGD EFFLLJENT ACTIVITY PAGE 1 ' F ILTER 
NO* IDENT* ISOTOPE COUNTS LLD.  CPMt-ERROR EFFIC  . UOl.iML) U-CI /Ml .  t-ERROR U-CI t-ERROR XMPC 

1 FE(1) PU-239 3, 3 0,044 0,052 01355 
2 FE-3 PU-239 4 *  7 0,199 0,150 0,340 

LOGGED ->DL1: 
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C t  I M P U L S E 3 1  

AREA: TA50-6? TYPE: STAKXA) SAMPLING PERIOD 31-AUG-84@08<>07-SEP-84@08 . 

ANALYSIS3 TIME: 10.0 MINS DATE: 14-SEP-84@13:44 DECAY HOURS= 174. 
SAMPLING3 TIME:168*0 HOURS CFM: .2*0 

DEPTH O F  BURIAL CORRECTION FACTOR=2.33 (MULTIPLICATIVE) . .  

FILTER PRIMARY GROSS BlCGD EFFLUENT A C T I V I T Y .  PAGE 1 
NO. IDENT. ISOTOPE COUNTS L L D  CPMt-ERROR EFFIC  VOL(ML) U-CI/ML +-ERROR U-Ci  +-ERROR XMYC 

1 FE(1) PU-239 3. 7 0.199 0.122 01347 
2 FE-3 PU-239 4. 4 0,077 0.109 0.355 

LOGGED ->DLl: 

.. ' . ' I  

' 2  
'. , . F  ..: 1. 

' 1 .  .;I, 
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C C  I M P U L S . E  3 3  
. 

REA: TA50-69 TYPE: STAKXA) SAHPLING PERIOD 07-SEP-84@08(>14-SEP-84@08 

NALYSISJ TIME: 10.0 PIINS DATE: 21-SEP-84@17:00 DECAY HOURS= 177, 
RMF"LING3 TIME:168*0  HOURS CFH: ' 2 + 0  

EPTH O F  BURIAL CORRECTION FACTOR=2*33 (MU,LTIPLICATIUE) 

. I.. 
. " V i  .I . . 

1 FE(11  F'U-239 3. 8 . 0 . 2 4 4  0*158 0,336 
2. FE-3 PU-239 4,  6 0.*166 0,136 0,333 
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C C  .I.H P U L S E 33 

tREA : TA50-69 TYPE8 STAKCA) SAHPLING PERIOD OS-OCT-84@08<>12-OCT-04@08 

W L Y S I S J  TIHE: l o t 0  HINS DATE: 19-OCT-84@15:44 DECAY HOURS= 176. 
iAHPLINGJ TIHE:168*0  HOURS CFHt 2.0 

IEPTH OF BURIAL CORRECTION F A C T O b 2 t 3 3  (MULTIPLICATIVE) 

FILTER PRIHARY GROSS BKGD EFFLUENT ACTXUITY PAGE 1 
1Ot IDENTt ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(ML) U-CI/flL +-ERROR U-CI +-ERROR XHPC 

".I j 

1 F E ( 1 )  PU-239 ' 5t 8 0.233 0,086 0.355 
, 2  FE-3 PU-239 2. , 0 01000 OtOOO 0.307 2 t 8 5 E t l l  l t 2 0 E - 1 5  8t83E-16 OtOOO 0.000 1 t 9 9 E t 0 0  
.00GED ->DL1: 

. .  . . '  
.. .. , .. . 

~ .. :.: 
... <.. 

li;i 

.. ._ ._ 
. ._ .. . - 

. . .  . . . ,  
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C C  I M P U L S E 13 

iREA: TAJO-69.TYPE: STAKCA) SAHPLING PERIOD 12-0CT-84@08<>19-OCT-84@08 

iNALYSIS3 TIHE: 10.0 MINS DATE: 26-OCT-84@14:15 DECAY HOURS= 1 7 4 . .  
iAHPLING3 TIMEt168*0 HOURS CFH: 2.0 

IEPTH OF BURIAL CORRECTION FACTOR=2*33' (HULTIPLICATIUE) 

'FILTER PRIMARY GROSS BKGD ' EFFLUENT ACTIVITY 
IO* IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(ML) U-CI/HL. +-ERROR 

1 FE(1) PU-239 4. 8 0.255 0 * 1 4 2 . 0 * 3 6 1  
2 FE-3 PU-239 5 .  8 0.222 0.156 0 . 3 4 2  

.OGGED ->DL1 t 

\ 

I 

U-CI +-ERROR 
PAGE: 1 

XHPC 

- 
i . ..- 

.... 
. . .  
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_ A .  
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C t I H P U L S E l l  

IREA: TA50-69 TYPE: STAK<A> SAMPLING PERIOD 19-OCT-84808<>26-OCT-84@08 

M L Y S I S I  TXNE: 10.0 HINS DATE: 02-NOU-89913338 DECAY HOURS= 174. 
;AHPLINGJ TIME:168.0 HOURS CFH: 2+0 

EPTH OF BURIAL CORRECTION FACTOR-2.33 (HULTIPLICATIUE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 XMPC 0 ,  IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOLtML) U-CI/HL +-ERROR U-CI +-ERROR 

1 FE(1 )  PU-239 2. 4 0+066 0.070 0.331 
2 FE-3 PU-239 0 .  7 0.199 0.122 0.344 

OGGED ->DL1: 

. .  

. .  

. .  . . .  . .  . .  . .  
. . I  . .  

, ,.:. 
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C C  I M P U L S E 3 3  
I 

. .  . _. 

IEA: TA50-69 TYPE: STAK(A3 SAMPLING PERIOD 26-OCT-84e08<>02-NOU-84@~8 

M L Y S I S I  TIHE: 10.0 MINS DATE: 09-NOU-84@15:11. DECAY HOURS= 1754 
IMPLING3 TIME.'168*0 HOURS CFM: 2.0 

ZPTH OF BURIAL CORRECTION FACTOR=2*33 iHULTIPLICATIUE) 
. .  

FILTER PRIHARY GROSS BKGO EFFLUENT ACTIUITY PAGE 1 
I *  IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

1 F E ( 1 )  PU-239 16. 8 01221 0.119 0.340 2 * 8 5 E + l l  7.44E-15 2.61E-15 0.002 01001 1 * 2 4 E t O l  
2 FE-3 PU-239 49  4 0.077 0.066 0.340 2 . 8 5 E t 1 1  2.60E-14 6.74E-15 0.007' 0.002 4.34Et01 

IGGED ->DL1: 

. .  . .  

. .. . .  . 
. , . .; . 
. ,  
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L L  1 PI r' LI 1. S,t J J  . 

EA: TA50-69.TYPE: .STAK<A3 SAMPLING PERIOD 02-NOU-84@08~>0~-NOU-84@08 

ALYSIS3 TIME: l o t 0  MINS DATE: 16-NOU-84@08:53 DECAY HOURS= 169, 
MPLING3 TIME:168t0  HOURS CFM: 2 * 0  ' 

P'TH OF BURIAL CORRECTION FACTOK=2*33 (MULTIPLICATIUE) 

PAGE 1 FILTER PRIMARY GROSS BKOD EFFLUENT ACTIVITY 
t IDENTt ISOTOPE COUNTS LLD CFMt-ERROR E F F I C  UOL(ML) U-CI/ML +-ERROR U-CI +--ERROR XMPC 

1 FE ( 1 1  FU-239 st 

2 FE-3 PU-239 . 0 , '  7 01183 0.132 O t 3 3 3  
GGED ->DLl: 

5 Ot099 0.086 0.339 ' _ .  

.::. : . . .  . 
. *:. .:I' 



c c  I M P u L s E 13 

. .  . .  

.. . : I ,  

EA: TA50-69 TYPE: STAK(A> SAMPLING PERIOD 09-NOU-84@08<>16-NOV-84@08 

I GLYSISI TIME: 10.0 MINS DATE: 2 7 - ~ 0 ~ - 8 4 @ 1 6 : 0 3 .  DF.CAY HOURS- 272,. 
MPLINGI TIHE:168,0 HOURS CFM: 2.0 

.?TH OF BURIAL CORRECTION.FACTOR=2.33 (MULTIFLICATIUE) 

EFFLUENT ACTIUITY PAGE 1 FILTER PRIMARY GROSS BKGLS 
XMPC t IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML1 U-CI/ML +-ERROR u - C I  +-ERROR 

1 F E ( 1 )  PU-239 1. 7 0.210 0.126 0.323 
2 FE-3 PU-239 4. 7 O t ' 1 9 9  0.141 0.334 
GGED ->DL1: 

I 

.. . 



C C I M P U L S E I I  

EA: TA50-69 TYPE: STAKCA) SAMPLING PERIOD 16-NOV-84@08<>21-NOV-84@08' ' 

ALYSIS I  TIME: l o t 0  MINS DATE:' 30-N0+84@12:13 DECAY HOURS= 220t 
MPLINGI TIME:120*0 HOURS CFM: 2tO 

PTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD . EFFLUENT ACTIVITY PAGE 1 
XMPC t IDENTi  ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  UOL(ML) U-CI/ML +-ERROR U-CI  +-ERROR 

1 F E ( 1 )  PU-239 4.  7 01199 0,166 0.308 
2 FE-3 PU-23P 51 8 01222 Ot097 01335 
GGED ->DL1: 
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C C I M P U L S E I I  

EA: TA50-69 TYPE: STAKtA3- SAMPLING YERIOD 3O-NOU-84@08(>07-DEC-84@08 

ALYSISJ TIME:. 1010 MINS DATE: 14-DEC-84@14:23 DECAY HOURS= 1741 
MPLING3 TIME:168*0  HOURS .CFM: 2.0  . 

PTH OF BURIAL CORRECTION FACTOR=2t33 (MULTIPLICATIVE) 

PAGE 1 FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
t IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  UOL(ML) . U-CI/ML +-ERROR u - C I  +-ERROR XMPC 

I F E ( 1 )  PU-239 1. 9 01288 0.153 0,360 
2 FE--3 PU-239 .1 1 6 0,155 01133 01346 
GGED - > D L 1  : 
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C C  I W P U  L S E 3 3  

EA: TA50-69 TYPE: STAK(A3 SAMPLING PERIOD 07-DEC-84@08(S14-DEC-84@08 

'ALYSISI  TIME: 1010 MINS DATE: 21-DEC-84@14:36 DECAY HOURS= I751 
rMYLING3 TIWE:168+0 HOURS CFW: 2+0 

IPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLJCATIWE) 

F I t- 'r ER P R  1: HARY GROSS BKGD EFFLUENT ACTIV ITY PAGE 1 
XWPC 3 I ]:IEPIT 4 I SOTOPE COUNTS LL.D CPWt--ERROR EFF 1 C WOL(ML1 U-CI/ML +-ERROR' U-CI +-ERROR 
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:A: TA50-69 TYPE: 
I 

LYSIS3 TIME: 10.0 
PLING3 TIME:168*0 

C C  I . M P U L S E 3 3  

STAKtA3 SAMPLING PERIOD 14-DEC-84@08<)21-DEC-84@08 

MINS DATE: 28-DEC-84@15:13 DECAY HOURS= 175, 
HOURS CFM: 2 .0  

TH OF BURIAL CORRECTION .FACTOR=2*33 (MULTIPLICATIVE) 

PAGE 1 
FILTER PRIIMARY GROSS EKGD EFFLUENT ACTIVITY 

IDEN'T ISOTOPE COUNTS LLD' CF'M+-ERROR EFFIC VOL(ML1 U-CI/iIL +-ERROR u-CI +ERROR XMP C 
F E ( 1 )  F'U-239 4 1  6 0,155 0,150 0.352' 2t85ECll 2+06E-14 5+48E-15 ' 0,006 O * O O 2  3s43E-1.01 

. FE-3 F'U-239 6. 6 0,155 0,112 0,325 
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. EFFLUENT ACTIUITY PAGE 1 
l l a  r- 
Y b&RI)R - x#pc - --. - -- . _- 

. FILTER PRIMARY GROSS EKGIS 

1 FE-1 PU-239 4 .  5 OCOPY Q*lOQ 0.355 
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. .  

iNALYSIS3 TIHE: 10.0 HINS DATE8 02-HAR-84@11:30 DECAY HOURS= 164e 
:AHFLING3 TIHE:168*0 HOURS CFHt  2.0 

- .- - ._ ._  -- - .. 

PRIHARY GROSS EFFLUENT ACTIUIT 
UOL(WL-> - U=CI/ML 

1 FE-1 PU-239 5. 14 0.599 6.223 0.329 
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t t  I M P U L S E J 3  

... ... ... 

i \REA: TA5O-37 TYPE: STAKCCI) SAHPLING PERIOD 24-FEB-s4@16o02-MAR-84@16 

\NALYS;LSl. T I M C  J O c U -  .MINS UTE:-  OP-)llCIRm84@M : 26 

_._ ________.__._._-_ - I _ - _ . _  - -...--.-..--- --- .--..--..-.. ----.. --. 

DECAY . - ) t o u R s m  -Id6 4 - - - - - - ..- _._ --_ - - - - - - - - .- - 
iAMPLINGJ TIHE:168,0 HOURS CFH: 2.0 

........ .... ...... .. 
..... . .... ....... - -- - ---. .... -- - - ........... 
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r 
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I !  

..-.- - .-.-.- -.-. 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY 401 IDENT. ISOTOPE COUNTS LLD CPM+-ERROR EFFIC  UOLOIIL) U-CI/HL '+-ERROR U-CI +-ERROR 

.OGGED ->DL1 t 

XMPC 
. .... .. - - -  . . . . _ _ . - _  - ..... . . . . . . . .  . - .  

. . . . . . . . . . . . . . . .  . . . . . . . . .  
_ _ . -  . . _ _ _ _ . _ _ -  . . _ _  - 
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. . . .  ............... 
1 FE-1 PU-239 3t 11 O t 1 9 9  0.132 0.357 
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:EA: TA50-37 TYPE: STAK(A> SAMPLING PER1 
- _  - .- - . -  .. . .  - -  - 
IALYSISJ TIME: IOIO MINS DATE: 23-HAR-84@10:38' DECAY HOURS=' 1634 
iHPLING3 TIME:1684O HOURS CFM: 240 
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. .,. . ,REA: TA50-37 TYPE: ' STAKCA). SAHPLING PERIOD:.20.-JUL-84@16<>27-JUL-84@16' , . : , ' .  , " . " ,  

1 
2 :  
3 

9 .  

INALYSISI TIME: lot0 HINS DATE: 04-AUG-84@08:54 DECAY HOURS= 233. 
;AijPLING3 T IHE: l68 t0  HOURS CFM: 2.0 

. . .  . . .  . . . . .  . . . .  . . . .  . . . . . .  . . .  . . . .  . .  . .  
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. .  

. .  IEPTH OF BURIAL CORRECTION. FACTOR=2t33 (MULTIPLICATIVE) ', . . .  

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 . 

6 I" 
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B 
9 

.IO 
11 
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13 
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44 
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c c  I M P u L s E 3 3  
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. . . .  . .  

. . . .  
. .  

. . .  

. .  
. .  : . :  . . 1 .  

. '  . . '. . .  . .  

. .  
EPTH OF BURIAL CORRECTION FACTOR=2t33.(flULTIPLICATIUE) . .  

. .  

2 _: iil: 

. .  . .  . .  . . .  
CI U;28sc, n P v 

k *  
r - 1  

. .  . .  
-F€fiTER---fWMMY 
3. IDENTI ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 
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c c  I M P u L s E 11 
... . . . . . . .  . .  
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: .  . .  

. . . . .  

. .% . .  
. . . . . . .  

. . : . " . .  . .  

. . .  . . . .  . . . . . . . . . . . . . .  . . . .  . . . . . . . .  . .  . .  . . .  . . .  . . .  . .  
REA: TA50-37 TYPE: 'STAKCA) SAMPLING PERIOD, O3-AUG-84@'~160l.O-AUG-84@1,6 ..:: 

. .  . .  . .  . .  

... . . . . . . .  
. . . . .  

. . . . .  . . . . . . .  
. . .  . . . .  . . . .  . . . . . . . . . . . . . .  . . . .  . . . . . . . .  . . .  

. .  
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. . : . " . .  

. . . . .  

. .  

. . .  . . .  . . .  . . . .  .:. . .: 
. .  . :. . .  

REA: TA50-37 TYPE: 'STAKCA) SAMPLING PERIOD, O3-AUG-84@'~160l.O-AUG-84@1,6 ..:: 
' . : < :  ' 

1- -- . .  . .  
. .  

. .  . .  . .  
. .  

. .  . .  
3 J  Ilmi 10.V m m a  .uRIk: 1/ - AUG - 84814'34 DtCAY 'HOURS= 167t 

AMYLING3 TIME:168*0 HOURS CFM: 2t0 

. . . . .  . .  

. .  
. . . .  . .  . . . . .  . . .  . .: . . .  . . . .  . . . . .  . .  . . .  . . .  ' . : <  . . ' . . . . .  . .  

. . .  . . .  . . .  . . . .  .:. 
1- -- . .  

. .  
. .  

3 J  Ilmi 10.V m m a  .uRIk: 1/ - AUG - 84814'34 DtCAY 'HOURS= 167t 
AMYLING3 TIME:168*0 HOURS CFM: 2t0 

. . .  . . .  . . .  . . .  . . . .  . . .  . . . . .  . . .  . . .  . . . . . . . . .  . . .  . . .  . . . .  

. .  
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EPTH OF BURIAL' CORRECTION FACTOR=2;33. (MULTI'PLICATIUE). 

- - f f t T E f F - - - P R m S  LzI-F-tUEhI FILI 1Vl I Y PhGL '1 
0 .  IDENTt ISOTOPE COUNTS LLD 'CPMt-ERROR EFFIC UOL(ML1 U-CI/ML +-ERROR U-CI +-ERROR XMPC 

--r -- FE=l--+2i-&W t U O * B J  V . 1 4 1  0*300 
-. -..- .- 

. .  DGGED ->DL1: 
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C C  I M P U L S E 3 3  

REA: TA50-37 TYPE: STAKXA) SAMPLING PERIOD lO-AlJG-84@16017-AUG-84@16 

NALYSISI TIME: 10.0 MINS DATE: 24-AUG-84@16:20 DECAY HOURS= 168. 
AMPLINGI TIME:168*0 HOURS CFM: 2.0 

EPTH OF BURIAL CORRECTION FACTOR=2.33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
0 ,  IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC V O L ( M L )  U-CI/ML +-ERROR' U-CI +.-ERROR 

1 FE-1 PU-239 2. 8 0.233 0.173 0.348 
OGGED ->DL1: 

. - - - .. . ... .. .. - . . , _ .  

. .  

' C  
' 7 '  

. .  
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f 

PAGE 1 
XMPC . 
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C C  I M P U L S E 31 

EA: TA50-37 TYPE: STAKCAI- SAMPLING PERIOD 17-AUG-84@16<>24-AUG-84@16 

hLYSIS3 TIME: lot0 MINS DATE: 31-AUG-84@15:39, DECAY HOURS= 168t 
MPLINGI TIME:168tO HOURS CFM: 2 t0  

. .  

PTH O F  BURIAL CORRECTION FACTOR=2t33  (MUL.TIPLICATIUE) 

FILTER PRIMARY GROSS RKGD EFFLUENT ACTIUITY 
IDENT* ISOTOPE COUNTS LLD CYMt-ERROR EFFIC UOI,(ML) U-CI/ML +-ERROR .U-CI +-ERROR ' 

I FE-1 PU-239 1t 7 .0+199 01150 0.340 
GGED -:*:.DL1 : 

PAGE 1 : .  ' 
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C C  I M P U L S E 3 3  

:EA: TASO-37 T Y P E :  STAKCA) SAMPLING PERIOD'24-AUG-84@16<>31-AUG-84@16 

IALYSIS I  TIME: 10.0 MINS DATE: .07-SEP-84@15:30 DECAY HOURS= 167* 
tMPLING3 T IME:168*0  HOURS CFM: 2 . 0  

F T H  OF BURIAL CORRECTION FACTOR=2+33 '<MIJLTIPLICATIUE) 

FILTER PRIMARY GROSS ' PtiGD EFFLUENT ACTIVITY PAGE 1 
XMPC I +  IDENTI ISOTOPE .COUNTS LLD CPMC-ERROR E F F I C  UOL(ML) U-CI/ML +-ERROR U-CI  +-ERROR 

1 . F E - I  PU-239 I *  8 0.244 01181 0.346 
IGGED ->DLl:  : j  
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c c  I M P u L S ' E  I1 

iREA: TA50-37 TYPE: STAKCA) SAHPLING PERIOO 07-SEP-84@16014-SEP-84@16 

iNALYSIS3 TIME:' l O + O  MINS DATE: 21-SEP-84@16:37 DECAY HOURS:= 169. 
;AMPLING3 T I M E : 1 6 8 + 0  HOURS CFH: 2 + 0  

IEPTH O F  BURIAL CUR,KECTION FACTOR=2+33 ( M U L T I P L I C A T I V E )  

F ILTER PRIMARY I:lioss BKGD EFFLUENT ACTIVITY PAGE 1 
!U+ IDENT-+ ISOTOPE COUNTS LLD. CPMt-ERROR EFFIC UOL ( MI- > IJ-C I/ML +-ERROR IJ -C I  *t-ERt?OR XMPC 

1 .  FE--1 FU-23Y 2. 8 01222 O + l J c ?  0,354 
.OGGED ->DL1 : 
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C C  I M P U L S E I1 

AREA: TA50-37'  TYPE': STAKCA) SAMPLING PERIOD 14-SEP-84@16G-21-SEP-84@1'.6 

ANALYSIS3 TIME! 10.0 M I N S .  DATE: 28-SEP-84@i4:38 .DECAY HOURS= 167, 
SAMPLING1 TIME:168+0 HOURS CFM: 2*0 

DEPTH OF BURIAL CORRECTION FACTOR=2*33'  (MULTIPLICATIVE)  . 

F YLTER PRIMARY GROSS HtiGrI EFFLUENT A C T I V I T Y  PAGE . 1 
NO+ IDEN'T* ISOTOPE COUNTS LLIi CPMt-ERROR E F F I C  VOL(ML1 U-CI/ML +-ERROR U-CI  +-ERROR XMF'C . .  

1 FE-1 PU-239 ' 2* 7 ' 0 , 1 7 7  0,130 0,352 ' 

LOGGED ->DLi:  
. .  
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E t  I M P U L S E 3 1  

iREA : TASO-37 TYPE: STAKtA3 SAMPLING .PERIOD 21-SEP-84@16<>28-SEP-84@16 

iNALYSIS1 TIME: l O + O  MINS .DATE: 0?-QCT-84@13:2f IIECAY HOURS= 261. 
;AMPLING1 TIME:168t0  HOURS CFM: 2tO 

IEF'TH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE)  

FILTER . PRIMARY GROSS BKGD . EFFLUEN'I' .ACTIV ITY F'AGE 1. 
XMPC U-CI +-ERROR 10. IDENT, ISOTOPE COUNTS LLD CPMt-ERROR E F F I C  UOL(ML1 U-CI/ML +-ERROR 

1 FE-1 PU-23P 3 e  1 4  Ot582.0*171 01352 
.OGGED --::.mi : 
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E t  I ' M  P U L S E 33  

AREA: TA50-37 TYPE: STAKCA3 SAHPLXNO PERIOD 05-OCT-84@16<>12-OCT-84@16 

ANALYSIS3 TIME: l o r 0  HlNS DATE: 19-OCT-84QlS:42 DECAY HOURS= 1.68. 
SAHPLINGJ T I M E t l 6 8 * 0  HOURS CFHt 2*0  

DEPTH OF BURIAL CORRECTION FACTOR12.33 (MULTIPLICATIVE) 

FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
NO4 IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL<HL> U-CI/W +-ERROR U-CI +-ERROR XHPC 

1 ' FE-1 PU-239 4r 8 O r 2 3 3  0.141 01338. 
LOGGED ->DLl: 

. .  
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C C  I H P U L 'S  E 33 

AREA: . TA50-37.TYPE: '. STAKCA) SAMPLING PERIOD 12-0CT-84@16<>19-0C1-84Q16 ' 

ANALYSIS3 TIME: 1018 HINS DATE: 26-OCT-84@14:08 DECAY HOURS= 166t 
SAHPLINGJ TIHE:168t0 HOURS CFM: 2.0 

DEPTH OF BURIAL CORRECTION FACTOR=2t33 (HULTIPLICATIUE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
NO. IDENTt ISOTOPE COUNTS LLD CPH+-ERROR EFFIC UOL(HL) U-CI/HL +-ERROR U-CI +-ERROR XHPC 

1 FE-1 PU-239 5t 7 01188 0.136 01352 
LOGGED ->DLlt 
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AREA: TA50-37 TYPE: STAK(A3 SAMPLING PERIOD 19-OCT-84@16<>26-OCT-84@16 

ANALYSISJ TIHE: 10.0 HINS DATE: 0 2 - ~ 0 ~ - 8 4 e i 3 : 3 4  DECAY HOURS= 166. 
SAHPLINGJ TIHE1168.0 HOURS CFH: 2.0 
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NO. IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/HL +-ERROR U-CI +-ERROR XHPC 

1 FE-1 PU-239 2. 7 0.188 0.105 0.352 
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C C . 1  M F' U L S E 3 3  

\REA: TA50-37 TYPE: STAKXA) SAMPLING PERIOD 02-NOU-84@16~>09-NOV-84@16 

NALYSISJ TIME: 10.0 HINS DATE: 16-NOU-84@08:53 DECAY H6URS= 161. 
iAMPLING3 TIME:168*0 HOURS CFM: 2.0 

IEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIUE) 

EFFLUENT ACTIVITY PAGE 1 . FILTER PRIMARY GROSS BKGD 
10. IDENTI ISOTOPE' COUNTS LLD .CPM+-ERROR EF'FIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR m r c  

;:I: 
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111 

1 FE-1 PU-239 6. 8 0.266 0.150 0.358 
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:EA: TA50-37 TYPE: STAKXA) SAMF'LING PERIOD 0?-NOU-84@16<>16-NOU-84@'16 

!ALYSISl TIME: 10.0 MINS DATE: 27-NOV-84@16:02 DECAY HOURS= 264.. ' 

IMPLINGI TIME:168*0 HOURS CFM: .2*0 

PTH OF BURIAL CORRECTION FACTOR=2+33 CMULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD . EFFLUENT ACTIVITY PAGE 1 
XMPC * IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR 

1 FE-1 PU-239 ' 3. 8 0.233 0.165 0.343- 
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. L C I M P U L S E I I  c 

REA: TA50-37 TYPE: STAKCA) SAMPLING PERIOD 21-NOU-84@16<>30-NOU-84@16 

NALYSISJ TIME: 10.0 MINS ISATE: 07-DEC-84@14:39 DECAY HOURS= 167. 
AMPLINGJ TIWE:216+0 HOURS CFM: 2 t O  

I .  

: i;i 

i 

EPTH O F  BURIAL CORRECTION FACTOR=2*.33 ' (MULTIPLICATIVE)  

F ILTER PRIMARY GROSS ' BKGD EFFLUENT A C T I V I T Y  . .PAGE 1 
O t  IDENT. ISOTCIPE COUNTS LLD CPMt-ERROR E F F I C  UOL(ML) U-CI/ML +-ERROR U-CI  t-ERROR XMPC 

1 FE-1 PU-239 4.  7 0.211 0.149 0.346 ' 
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C C  I PI P U L S E 3 3  

+REA: TA50-37 TYPE: STAtiCA) SAMPLING PERIOD 30-NOU-84@16<>07-ItEC-84@16 

+NALYSISJ TIME: 10.0 MINS DATE': 14-DEC-84@14:25 DECAY HOURS= 166. 
iAMPLING3 TIME:168*0 HOURS CFM: 290 

1EPTH OF BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIVE) 
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FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
XMPC 40. IDENT. ISOTOPE COUNTS . LLD CPMt-ERROR EFFIC UOL(ML1 U-CI/HL +-ERROR U-CI  +-ERROR 

1 FE-1 PU-239 4.  7 0 1 2 1 1  01136 0.352.  
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C C  I M F ' U  L S E 3 3  

:A: TA50-37 TYPE: STAtiXA) SAMPLING PERIOD 21-DEC-84@16<>28-DEC-84e16 

ILYSISJ TIME: l O e O  MINS DATE: 04-JAN-85@1,4:43 DECAY HOURS= 143 .  
IF'LINGI T IME:168+0 HOURS CFM: 2.0  . 

. .. 
"TH OF BlJRIAL CORRECTION F A C T O R z 2 c 3 3  (MULTIPLICATIVE) 

F I L'rE R PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
IDENl .  ISUTUPE COUNTS LLIS CPMt-ERROR EFFIC VOL(ML) U-CI/ML +-ERROR U-C1.t-ERROR XMPC . 

FE-1 PU-239 4e 7 0+2.11 O.e 169 0e.349 
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C f  I M ' F  U L S E 3 3  

. .  TR-30 nF-2~: STAKCfU PkKIUU 10 - ttLc - 8 4 Y d s < 2 1 /  - t m  - 
. . .  

iALYSIS1 .TIME: 104'0' M I % ,  '. DATE: W-JUL-84@09:.59 DECAY HOURS= 3 4 3 4 * .  . .  . .  I 

kPL1NG.I m k 4 1 6 8 4 0  HOUKS LkH: '240 
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MLYSISI TIME: ioto MINS DATE: 2 4 - ~ ~ ~ - 8 4 m i : 2 6  DECAY HOURS= 171. 
IMPLING3 .TZHEt.168.Q HOURS CFH: 2tO . . .  

-EIL.TER- .--PRIMARY GROSS- .. BKGD . ._ __ 
I t  IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

~ _ _ _  
6 FE-17 PU-239 101 5 01088 0.060 Ot355 5 t 4 2 E t l l  4t'71E-15 1t90E-15 0.003 O t O O l  7 t86Et00 
7 FE-27' PU-239 , 2t 7 Ot211.0t161 0.344 

IGGED ->DL1 :; .._. _A_ .. ........................ .......... _.-.------. .. -._ _ _  .__ ._ - _.- .__-_-.-__-_ _-.._ . 
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IALYSIS3 TIHE: 10.0 HINS DATE: 02-HAR-84@11:30 DECAY HOURS- 172. 
MPLINGI TIHEt168tO HOURS CFM: 2.0 

I O  ;I i 

30. 18 0.821 0.204 0,354 6 r 7 2 E t l 2  1 t l 3 E - 1 4  3t58E-15 0.076 0.024 1 t 8 8 E t 0 1  Il5 '. 
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FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
I-s ._-IIDEN.Tr ISQTOPE COUNTS _LLD CPHt-ERROR EEFIC. _.. UOL(HLI U-CI/HL -.)-ERROR U-CI-  .+=ERROR.. XHPC 

,I :'. 
1 FE-1A PU-239 

7 FE-27 PU-239 6. 12 0.444 0.180 0.350 
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:EA: TA-50 TYPE: STAKXA) SAMPLING PERIOD 24-FEB-84@08<>02-MAR-84@08 
. :. . - I .  .; 

FILTER PRIMARY GROSS BKGD ' EFFLUENT ACTIVITY PAGE 1 
1. IDENT, ISOTOPE COUNTS LLD CPM+-ERROR EFFIC UOL(HL) U-CI/ML +-ERROR U-CI +-ERROR XHPC ' 

_. . . . .  _ _ _ _  . . . .  _- . .._ 
.l FE-1CI PU-239 
2 FE-2AA PU-239 
3- . FEy.3.B P.U.r.239 . _ _ _ _ _  - 
4 FE-4 PU-239, ' 2. 10 0.166 0.103 0.345 
6 FE-17 PU-239 16. 20 0+500 0.173 0.345 . .  
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PRIMARY GROSS EKGD EFFLUENT ACT 10 . 
I 1  . , 
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. _. 
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. . . . . . . . . . . . . . .  : ......... ,. , . . . . .  ,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  



4 A L Y S I S I  TIME: 10t0. MINS DATE: 2 3 - M A R - 8 4 @ 1 0 : 3 8  DECAY HOURS= 171, 
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F I L T E R  PRIMARY GROSS ITKGD EFFLUENT A C T I V I T Y  
3 1 .  IDENT. ISOTOPE COUNTS L L D  CPMim-ERROR E F F I C  VQL(ML1 U-CI/ML +-ERROR U - C I  +-ERROR. 
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NALYSIS3 TIME: 10.0 HINS DATE: t3-APR-84@11:45 DECAY HOURS= 172. . 
4- f i I -Y. .  * A 
U I..I 1 1 .  L.V . 

EKGD EFFLUENT A C T I V I T Y  PAGE 1 FILTER PRIHARY GROSS 
3 ,  I \  II-PT A - c v r  

1 FE-IA PU-239 15. 13 0.*533 0.229 0.355 6.72Et12 5.00E-15 1194E-15 0.034 01013 8*33Et00 
7 ET ’IffA PII+Kf7 E: P Pi K I i  A U L  c 

3 FE-314 PU-239 71 12 0.444 0,133 01327 
FE-4 PU-239 5 +  6 0.133 0.132 01359 4 
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:EA : TA-50 TYPE: STCIKCM SAMPLING PERIOD 25-MAY-84@08k>Ol-JUN-84@08 

. . . . . .  

:PTH OF B U R I A L  CORRECTION FACTOR-2.33 ( M U L T I P L I C A T I V E )  
. . . . .  . .  . .  : . .  . . .  . . . . . . . .  

. . . .  
. .  

. . .  . . . . . .  . . . . .  
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1 4  'IDENT4 ISOTOPE COUNTS L L D  CPMt-ERROR E F F I C  VOL(ML.1 U - C I / H L  +-ERROR' U-C'I +-ERROR". XHPC ... 
1 FE-1A PU-239  1 1 4  ' 16'0.721 0.268 04344 
2 FE-2AA.  PU-239 . .3-- . .~ 'E.  3# pu-239. ~ . .  

4 FE-4 PU-239 54 17 04766 0,286 04340 
6 FE-17 PU-239 7 4  6 04166 0.132 04343 5442Et11 ,2486E-15 1437E-15 0.002 O * O O I  4 4 7 6 E t O O .  
I - PU-2-7 & 04222 O e 1 ' / 1  0,333 

, 

-- . 204 ..... .... 15 0.633 04250 04339 1 4 2 O E t 1 3  7.4QE-15 2456E-15 04089 0.031 1 4 2 3 E t O I  -- - - 4 -g-7L-222--'(r.uE;b-r*X 
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. . .  . . .  . . .  . . .  . . .  . I  . . .  
. . . . .  

. .  . .  . .  . .  . .  

IALYSISI TIHE: 10.0' MINS . DATE.) ' 22-JUN-84QlS149 DECAY .'HOURS= 1'16. . .  

II 

-- . . .  . . . . .  
. . .  h . .  :EA : TA-50 'TYPE: STAK(A3 SAMPLING' YERIOU 08-JIJN-84@08<>1 S-JU.N-+?4@08 . .  

3 

f 
5 
P 

. . . . .  . . .  . .  
. . .  . . .  

. .  

. .  
:PTH OF BURIAL CORkECTION FACTOR=2*33 (MIJl.TlPl.ICATIUE~, 

~~ 

FIPLINGI TIHE:168.0 HOllKS CFM: 2.0 
7 
B 
9 

II 

- I  
501: 

. .  
. PAGE 1 ' , . .  ' 

FILTER PRIMARY GROSS BKGD EFFLUENT AClZUlTY 
! e  IDENT t ISUTOPE COUNTS. L1.D CYMt-ERROR EFFIl: VL'JL(ML1 U-CI/ML t - ~ I ? R O R  IJ-CI t-ENKOH XMPC 
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-- -- 

. . . .  . . . .  . .  . .  
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-- ...... . . . . .  



LA: TYPE.' STAK(A3 SAMPLING PkRIOD i s  - JUN - 84@08<:)22 - JUN - 84@08 

'ALYSIS3 TIME: 10.0 MINS DATE: 02-JUL-84@16:12 DECAY HOURS= 248. 
IMPLING] TIHE. '168*0 HOURS CFM: 2.0 

)CTH OF B U R I A L C B R R E C T I O N T O K  - - 2.35 ( M U L T J J ~ . ~ ~  

. .  .... ... 
.. ' 

.. . .  _ _  ... ......... - .. - . 1 FE-1A 'PU-239 12. 8 0.243 0.199 0.349 6.72Et.12 5.03E-15. 1.84E-15 0.034 . 0.012 8 .39Et00 

3 FE-3A PU-239 5 *  8.01221 0.139 0.328 
4 FE-4 PU-239 12. 13 0.515 0.097 0.332 
r n E = l 7 P u - ; L 5 Y  - - .d lc43t*V1 b *  

7 FE-27 PU-239 . 2. 1 4  04566 0.377 0.340 

'pw--'73v-- .- ._ 
.- 15 . 6 - u . - l - 4 T o ~ l ~ ~ - ~ - ~ - - l  Z U t + l J  / *OoE"?h Z.41t - 13 0 . vu4 0.m 1 . i /LW-- ! ji 
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20 . 1: --- 
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C C  I M P U L S E 3 3  

1 . .  
. .  

. .  

. . .  
. .  . .  

. .  . .  . .  
'EA: TA-50 TYPE:. STAKXA) SAMPLING PERIOD 22-JUN-84@08~>29-JUN-84@08 . ,  

. . .  . . . . . .  3 . . . . . . .  . . . .  . . .  . . .  . .  

. .  
. .  

. .  
. .  ALYSISI TIME:. 1 O ' t O  MINS DATE:.:06-JUL'-84@16:04 DECAY HOURS= 176t . .  4 

5 
6 
7 

MPLINGI TIi IE:168tO HOURS CFM: 2tO 

8 
9 
11 

. .  
. . . .  . . .  . .  

. . . . . .  

. .  

. .  . . . .  
PTH OF BURIAL CORRECTION FACTOR=2t33 (MULTIPLICATIVE) 

c 
FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 11 

t IDENTt ISOTOPE COUNTS L L D  CPK+-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI t-ERROR XMF'C II 

. .  
.... . . ...... ----- - ---- -- 2. 1 

3 FE-3A PU-239 . 4. 4 0.077 01083 01351' 
4 FE-4 PU-239 l o t  6.01166 0.111 0t350 1 t 0 3 E t 1 2  4 t37E-15  1 t81E-15  0.004 . OtOO2 7 t 2 9 E t 0 0  

0.001 6 t 9 7 E t 0 0  6 FE- I7  PU-239 10. 7 O t 2 0 0 o I 0 9 9  0.351 S t 4 2 E t 1 1  4 t18E-15  1 t81E-15  
7 0.211 0.105 0.357 2 t 8 9 E t 1 2  5 t08E-15  2102E-15 01015 0.006 8 t 4 7 E t 0 0  

F E 2 - ~  FE-IA .-.~-u-.~-3? F'U-239 , - 7. -. 8 _ _  0,233 _ '0.070 0.333 , - - t 1 4  O t 5 6 T T 3 7 7  0.340 c l i  
'I 4 -- 

0 t 002 
t 
h 

7 FE-27 PU-239 1 2 t  
GGElCl ->DLl:  

. .  

h 
2 
3 
3 

. . .  3 . . .  . . . .  . . . . .  . . .  ..... . . .  
. .  

. . . . .  . .  . .  
. .  . .  
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. .  

. . .  

. .  . .  
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. .  . .  
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. .  
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. .  . .  
1 .  . . . . . . . . . . . .  4 

. .  
. .  
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. .  . .  

1 
. .  . .  

. .  
. . . .  - .... - ._  . _ _  - -. ._  - . .  _ 
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i E A t  m- TYPE:&&df!& SAMPLING PERIOD 02-JUL-84@09<>02-JUL-84@16 
~ 

IALYSISJ TIME: l o t 0  MINS DATE: l l -JUL-84@16:51 DECAY HOURS= 217. 
IMPLINGJ 'TIME: 7t0 HOURS . CFM: 2t0 

E l  - 
9 
10 . 
1. I 

FILTER F ' R I W R Y  GROSS ' HKGD SYECt ACTIVITY PAGE 1 
___-__ ___._ .--.----. It . . . IRENT 1.SOTOF'E C0.UNTS LLD .C.FIMt-ERROB...EE%.IC ... .DPALMXt:.Et3l3.CIR 2 M F r c  - 
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C C I M P U L S E I I  

. .  
. .  . . . .  . . . . .  . .  . . .  . . . .  . . .  

. .  
. .  

Ti3. TIMF! 8.0 HnURS 3 .  . . ' .  

IALYSISI  TIME: 10.0 MINS DATE!' 12-JUL-84@€3.:17. '.. DECAY HOURS= ,669.' . 
. .  r F M *  ' 3  0 . .  

2 
3 

5 
6 

4 

GROSS WKGD SF'FC. ACTIVITY P W  1 , 

. . . .  
. . .  b e F T i  :;;NT, ! ~ ~ ? ~ ~ ~  COUNTS . LLD . .GYM+-ERROR EFFIC DPM/.M3+-ERROR XMPC. . . .  

~ ._ .. . ._ ..... . .  _ . . . . . .  

\ 1 



C C  I M P U L S E 3 3  
;i 

. .  2 F  
, . .  

. . . .  
. . .  . . . . .  . . .  . .  

. . . . .  

. .  

. . . . . .  
3 .  

. . .  . .  7 A .  J 

. .  

. .  
. .  . .  . .  . TA-50 TYPE: STAK€A> SAMPLING PERIOD 29-JUN-84@08<>06-JUL-84@08, 
. .  

. .  

REA : 
. .  

. .  - - . .  

J 

AMPLINGI TIME:168t0 HOURS CFM: 2tO 6 
7 

b 
. .  . .  

. .  
IO . . . .  . .  

. .  EPTH OF BURIAL CORRECT.ION F A C T O R z 2 i 3 3  (MULTIPLICATIUE) 

- 
i: 

. 

7 FE-27 PU-239 

3 FE-3A PU-23Y 9 ,  8 0.233 O t 2 0 0  01349  8 6 9 0 E t l l  3 t51E-15  1 t 4 0 E - I 5  O t 0 0 3  O t O O l  S t 8 5 E t 0 0  
-4----FF - 4 PI1 -739 3 ,  7 0 . 1 A R  0.1 3/r 0.744 
6 FE-17 PU-23Y 2. 7 06188 0,176 01348  ~- 

4 t  6 01155 0.072 0,357 

18 
I9 
20 
21 

.................. -- ___ 

. . . . . . . . . . .  ............ . . . . . . . . .  _ _ _  _ .  ..  . . . . . . . . . .  ..... . . . . . . .  ... . . . . .  - - - - - - - .- 
- ----- 

---. ----.---- .- . . - _- --- - . - .- . . , __ 

. . . . .  ................. ... - ill: .- - -- __--.-.-...-- 
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14 
4 

4 6 .  
41 
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C C  I M P U L S E I 1  1 

3 

5 
6 '  

. .  
. .  

. .  . .  

PTH OF BURIAL CORRECTION FACTOR=2+33  (MULTIPLICATIVE) 

EA: TA-50  TYPE: STAKCA) SAHPLING PERIOD 06-JUL-84@08(>13-JUL-84@08 

4 -  

A l Y S I S l  TIMF: 10.0 W S  r IATF: 30 ... .I111 - A4QlXtXR IIF17AY H n l  IRIS - - 74 .  
. . .  MPLINGI TIHE:168*0.  HOURS '. CFM: 2 + 0  . 

i F F - I A  F q1-339 4. 7 0.044 0.07 3 0.334 X . 7 3 F + 1 ?  1 . 9 X F  - l!i 1.11F - 1 -5 0~01-7 ~ g n 7  7-00 
/i .! j . .  
2::. 

2 FE-2AA PU-239 7. 7 0,188 0*'176 01349  
3 FE-3A F'U-23Y 4. 5 O + 1 1 1  0.145 0,344 

DL348_--- _. 4 .- EE+LPL1-=ZL- 3 .  - R 0. 333 O . 0 9 7  

6 FE-17 PU-239 9. 8 0,244 0,133 0.357 5 + 4 2 E + 1 1  3+37E-15  1.56E-15 0.002 0.001 5.62Et'OO 
7 FE-27 PU-239 1. 6 0.144 01101 0.331 
GGEn.->DLlL: 
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RFA : TYPF: STAKCA) SAMPLING PERIOD 17 - .IUI - ~4@07(>17 - jut - 84@1 
. . . .  . . .  . .  

. . . .  
. .  . .  

. .  ' .  -.. 
4 . .  E . .  

5 ;  'FE-6 PU-239 3. 8 0.233 0.132 01337 

. . .  . .  . .  
. . .  . . .  . . . . . .  . .  

. . .  . . . .  . .  . , . . , . . , . . .  . . .  . . . . .  . . . . . .  
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. . .  . . . .  
. .  

. . .  . . .  . . . .  

. .  

. . . .  
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C C  I M P U L S E 33 

16 

17 
__----- .. ___. 2.. . . ... . . . ~ ~ - 3 a a ~ 1 ~ 2 3 9  ._ 3 -..- FI n ,333, n 1 x4 ,0-.3= --- - 

3.. 8 0.233 0.175 '0.325 18 

FE-27 PU-239 2. . 7 0.216 0.147 0.341 22 

3 FE-3A PU-239 . 

6 0.166 0.086 0.352 le03Et12 3t31E-15 lt57E-I5 0.003 0.002 5t51Et00 19 

4 . '  A -  
' 4  FE-4 PU-239 8 .  
F F d 7  PI1 - 3 x 9  

LOGGED ->DLl: 
. .  

5 o-339 oA.73k 
1 7 
23 
24 
15 
26 
27 

- 

. 

CFM: 3.0 

' ' EFFLUENT A C T I V I T Y  ' . PAGE 1. 
U-CI +-ERROR 

.' 

0 ,  

.: 
" 

. 

. .  4 f  
. .  . : ' -  " . ' 5  .t4: . .  . .  

'. . 
. .  . . . .  . 

. . . . . , . 



. . . . . . . . .  . . . . . . .  . .  
. . . . . .  

. . .  . . . . . . . .  . . . .  . . . . . . . . . . .  . . . .  . . . .  . .  
. .  

. .  
C C  1 . M  P U L S E 3 3  

. .  . .  
. .  . .  

. . .  .... . .  
. .  

. .  . .  
. . : . 

. .  . .  . .  

. . . . .  

. .  . .  
. .  

REA: TA-50 .TYPE: STAKIA) SAMPLING PER,IOD 2O-JUL-84@08<>27-JUL-84@08.':'' ' .  . 
. .  . .  

1- -.a. c* * . .  . .  . .  
d J  lrEfci 1U.V Et €-ATE: t f i + h u e - * 4 v m s  *.L 1 

a** - 

EPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

V r K I P I A r C T ! a  BR%U 
3 .  IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EF 

1 - rif--239- 14. 3 Vtll6 01116  01 
2 FE-2AA PU-239 51 5 01099 01089 01 
3 FE-3A PU-239 31 6 01166 0.163 01331 

7 FE-27 PU-239 8. 6 0.133 01051 01 

-- a 

W 3 Y  - br 4 V.OC16 v * m  

6 
7 
B 
9 
11 

1 

1 

1. 

' . :. . : . ' .  ' . :. . : . ' .  

. .  

. .  



. .  " . . .  
. . '  . .  , 1 . .  

. . .  . .  . . . .  . .. 
. .  

-. . .  . . .  
. .  . .  . .  

. .  . .  

. . .  
. .  . .  
. . .  

. .  E E  I .M P .U:L S E.'..,33 . ". '. . .. . .  

, 
I I 

J IS- 

.. . . . .  

. !I 

FILTER P R I M A R Y  GROSS BKGD EFFLUENT. A C T I V I T Y  . . PAGE i 11 j --.-- *--.-?flE-H-r-ISB-TePf-- -€€ItJMTS - - t - R H O R - ) - + + H L  : Ewe~tt - -Pc  

36-1: 

'I 

4 FE-4 PU-239 7t 7 Ot211 0.161 0.343 li 
2 

2 

2 -~ - 

I 

I 



C C  I M P U L S E J I  

r r L f V  
01 IDENTt ISOTO 

br/Zttl- 0 t 024 OtOlO s 1 
I 

-t---Ft-in p U ' L 3 r 7 - 3 C - - - w  U t  i /i  0 332 r' 3t33t - 1s 1 1 4 Y t  - 1s , 8 9 7  
_. - -- - 

2 FE-2AA PU-239 7t b 01166 01103 01325 1t20Etl3 3t02E-15 1t52E-15 0,036 01018 5t03Et00 
3 FE-3A PU-239 31 7 01177 Ot097 0.334 

6 FE-17 PU-239 3t 7 01177 0,156 0,326 
7 FE-27 PU-239 11 8 0.221 01185 01336 

I t  a5 0 1 m  0t1m 0.533 -j 
I 

. -- r n E r n 5 5  

. . . . . . . . .  . : . . .  . .  
. .  

. .  . .  . .  . .  . . .  . . .  . . . . . . .  . . .  . . . . .  . . :  . . .  . .  . . .  
. . . . .  . . .  . . . . .  . . . . . .  . . . . . . . .  . . .  

. .  
. . . . . . . .  . . . . .  . 

. .  
. . . .  . . .  . .  

' I .  

. .  
. .  . .  

. .  
. : . . .  . .  . .  . .  

: .  
. .  

. .  . :  
. .  . .  

. . . . . . . . . .  . :. . . . . . . . . .  
, .  : . .  . . . .  . .  . .  

. . .  . .  



.- 
I _.- 

C C I M P U L S E I I  I ' 

3EA TA-50 TYPE: STAKtA) SAMPLING PERIOD 03-AUG-84@08<>1O-AUG-84@08 

M L Y S I S I  TIME: I010 MINS DATE: 21-SEP-84@10:41 DECAY HOURS= 1011. 
SMPLINGI T I M E : i 6 8 * 0  HOURS CFM: 2,*0 

P T H  OF BURIAL CORRECTION FACTOR=2.33 (MULTIPLICATIUE) 

F ILTER PRIMARY 
1, IDENT, ISOTOPE 

1 FE-1A PU-239 
2 FE-2AA PU-239 
3 FE-3A PU-23Y 
4 FE-4 PU-239 
6 FE-17 FU-239 
7 FE-27 PU-239 

IGGED ->DLl: . 

GROSS 
COUNTS 

2. 
9. 
3 +  
5. 
5. 
8 .  

ENGLS . EFFLUENT ACTIVITY PAGE i 
LLD CF'Mt-ERROR .EFFIC WOL(ML) u - C I / M L  +-ERROR LI-CI +-ERROR , XMFC 

7 0.199 0,223 0.337 
13 0.544 0.245 0.328 
6 0.155 O t i 3 3  0.325 
17 01766 0.193 0.320 
8 0+222 0.156 0.373' 
8 0.222.01192 0.346 

.:, ! 

. .  
' , . I  ' 

' .:: 1 

, I  

I ill 

. .. 

. -  

'& I  

I 

. .  



C C  I M P U L S E 3 3  

E A  : 

I(ALYSIS3 TIME: l o t 0  MINS DATE: 24-AUG-84@16:19 DECAY HOURS= 176; ' 

TA-50 TYPE: STAKCA3 SAMPLING PERIOD lO-AUG-84@08<>17-AUG-84@0€l 

WPLING3 TIME:168t0 HOURS CFM: 2tO . 

lPTH OF BURIAL CORRECTION FACTORz2t33 (t lLILTIPLICATIUE) 

FILTER PRIMARY. GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
XMPC I t  IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR 

1 FE- lA .  PU-239 
2 FE-2AA PU-239 

8 t  '6 0.166 O t l O O  01323 6 t 7 2 E t 1 2  3 t60E-15  . l t 6 9 E - 1 5  0.024 0.011 6 t 0 0 E t 0 0  
8 .  13 0.544 0.245 01329 

3 . FE-3A . PU-239 1, is 0.133 0.086 Ot327 ' 

4 FE-4 PU-239 ' 6. 16 O,r750 01273 0,323 
6 FE-17 PU-239 9. ' 6 O t 1 5 0 ' 0 t 0 5 4  0.337 9 t 4 2 E t l ' l  4 t08E-15  1 t83E-15  0.002 0.001 6.81Et.00 
7 FE-27 PU-239 101 8 Ot222 0.139 Ot32i 2 t 8 9 E t 1 2  4 t 4 5 E - I 5  1 t 8 8 E - 1 5  01013 0.005 7 t 4 1 E t 0 0  

IGGED ->IILl: i!. 

. ..I 

. .  . ... 

... . ., . .  . .  
I' .. . . . . .I  

: .. ._. . 

.. . 

. .  
_. - __ _ _  _ _ _  . . ._ . . , _  . . .  . . . . _ .  _ _  ---- - - - . -  ..: 

.. ' 
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. . .  
. .  

. .  . .  

b. 
I ,  . . .  . . .  ... . .  
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. . . . . . . .  . ...... 
. . . . . .  

. . . .  . . .  . . .  . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . .  ,:', .'I::. . .  . I .  
. .  

: . . .  :. 
. .  

. . .  

. .  

. .  . .  

b .  . .  . .  

......_., _ _ .  

. .  

, .  , .  

. .  

. .  . .  

I 
I 

I 
I 

I 
II 
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t1321IJ T 39Wd AiInrmw . *3ms E I A Y  SSOklE) AktWHIklci 

. . .  . . .  . . . .  . . .  . . .  
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C C  I M P U L S E J l  

\REA : TA-50 TYPE: STAKCA3 SAMPLING PERIOD 17-AUG-84@08<>24-AUG-84@08 

rNALYSIS3 TIME: 10.0 MINS DATE: 31-AUG-84@15:39 DECAY HOURS= 176. 
iAMPLING3 TIME:168tO HOURS CFM: 2.0 

EPTH OF BURIAL CORRECTION FACTOR=2* 33 (MULTIPLICATIUE) 

FILTER PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 
10. IDENTI ISOTOPE COUNTS LLb CPMt-ERROR EFFIC UOL(ML) U-CI/WL .+-ERROR . U-GI +-ERROR XMPC 

1. FE-1A PU-239 2. 8 0.244 0.173 0.335 
2 FE-2AA PU-239 17. 5 0,122 0.097 0.343 l t 2 O E t 1 3  8.44E-15 2*81E-15 0.101 01034 1 + 4 1 E t O i  
3 FE-3A PU-239 5. 8 0,233 0.132 0.352 
4 FE-4 PU-239 2; 8 0't222s 0,130 0.334 
6 FE-17 PU-239 . '  7 ,  8 0.244 0.181 0.346 
7 FE-27 PU-239 7. 7 0.210 0.104 0.355 . 

.OGGED ->DL1 : 

, 

. ; I  

t 

I S  , . 

I6 
. ,? 
.; 11. . .  .. i .. . 



C C  I M P U L S E 3 3  

REA: TA-50 TYPE: STAKCA3 SAMYLING PERIOD 24-AUG-84@08<>31-AUG-84@08 

NALYSISI TIME: 25.6 MINS' DATE: 07-SEP-84@15:17 DECAY- HOURS= 175. 
AMPLINGI TIHE:168*0 HOURS CFM: 2 .0  

EPTH 0F.BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY' PAGE 1 
XMPC 01 IDENTt ISOTOPE COUNTS LLIl CPMt-ERROR EFFIC UOLtML) . U-CI/ML +-ERROR U-CI t-ERROR 

1 FE-iA YU-239 ' . 134 . 6'0.166 01122 01317 6.72Et12 lt97E-15 5.85E-16 0,013 0.004 3t29Et00 
2 FE-2AA PU-239 16. 4 0.077 0+066 01336 1.20Et1.3 2*99E-15 1.00E-15 0'+036 0.012 4t98Et00 
3 FE-3A PU-239 11. 7 0.211 0.169 0.328 8.90Etll 1122E-15 6.63E-16 0.001 0*001 2*03E+00 
4 FE-4 PU-23? 7. 5 01122 01083 0.335 l*OJEt12 8t27E-16 3*80E.-16 0.001 O+OOO 1t38Et00 
6 FE-17 PU-239 31 5.0.122 0,097 0.343 5t42Et11' 5181E-15 1.62E-15 0.003 0.001 Ye6YEtOO 
7 FE-27 PU-239 9. 8 0.233 0,132 0.352 2+89Et12 6+15E-16 3t45E-16' 0.002 0.001 1.02Et00 

OGGED ->DLlt 

. ; '8 . . . .  
. .  .&. 

.... 

I 

I 

. . I .  . " . . I  
I . . :: 

.... 

- 
' I. 

. .  - - . . . . . . . . . . . . . . . .  . .  . . . . . . . .  . . . .  
. . ._ . .  . .  - .  

. . . . . .  . . . . . . . .  . - . - - . - -  - 
. - - .. - - - - - . . . . . .  

. . . . . . . .  
. .  

b. ' 



C C  I M P U L S E I1  
._. . 

REA : TA-50 TYPE: STAKIA) SAHYLING PERIOD 31-AUG-'84@08<>07-SEP-84@08 

NALYSISJ TIME: 10.0 MINS DATE: 14-SEP-84@13:44 DECAY HOURS= 174.1 
AMF'LINGI TIME:168+0 HOURS CFH: 2t0 

EPTH OF BURIAL CORRECTION FACTOR=2*33 (HULTIPLICATIVE) ''_ 

FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY 
0 4  IDENTI  :ISOTOPE -COUNTS LLD CPMt-ERROR EFFIC V O L ( M L )  U-CI/ML .+-ERROR 

1 FE-1A PU-239 7. 7 0 * 1 9 9 ' 0 * 1 4 1  0.345 ' 

2 FE-2AA ' PU-23'3 .0 6 01155 0.123 0,337 1 1 2 0 E t 1 3  3 t 3 2 E - 1 5  1*49E-15 
3 FE-3A PU-239 4. 7 0.199 0.158 0 1 3 4 1  
4 FE-4 FU-239 i t  7 01177 01130 0.339 
' 6  FE-17 PU-239 . 30.' 0 0.233 0.006 01339 , 5 + 4 2 E t 1 1  1.50E-14 4 t35E-15 
7 FE-27 PU-239 5 ,  7 0.216 0.116 0,320 

DGGED ->DL1 

PAGE 
U-CI +-ERROR XHPC 

i 

0.040 0.018 5 * 5 3 E t 0 0  

0,008 0.002 2 t 5 0 E t 0 1  

::, . 
. . .  . .  . .  . < :  __.  . ia 

:. .. 
1. < 

>,: 

*. . ' ,  
.... . 

_ _  __  __. . . ._ ._ . ... . . _. , . _ _  - _ - .__ - - .___ _. _ _ _  ._. ._ _ _  __ _ _  - - _ - - -- _- -- - - .- . - . . . - ..: ..,.... . .. . 
.. _. 

. .... . , 
s-! 

:.. 



CL' I M P U ' L  S E I 1  

AREA: TA-50 TYPE: STAKXA) SAMPLING PERIOD 07-SEP-84@08<>14-SEP-84@08 

ANALYSIS1 TIME: 1010 MINS DATE: 27-SEP-84@09:58 DECAY HOURS= 314, 
SAMPLING1 T IME:168*0  HOURS CFM: 2 .0  

! 

i b i .  

DEPTH O F  BURIAL CORRECTION FACTOR=2,33' (MULTIPLICATIVE)  

F ' rL ' rm P R I M A R Y  
NU + IDENT + ISOTOPE 

1 FE-1A FU-239 
2 FE-2AA PU-239 
3 FE-JA PU-23Y 

6 FE-17 PU-239 
7 FE-27 YU-23? 

4 FE-4 pU-2 jy  

-0GGED ->DL1: 

GR.OSS 
COUNTS 

6 01166 0.1.87 0,351 
6 013.33 0.100 01359. 1+20Et13 3*Y2E-19 1 ~ 6 7 E - 1 5  01047 01020 6*53E+(i0 
6 01133 0,122 01306 
7 0+177 0+17t3 0.352 
2. 01022 0 1 0 4 4  0 , 3 0 7  
13 01244  01166 0,343 

- - . - - . ._ - _. . . . . . .. . ._ . . . . - _ .  . _. _. 

: I  

I3 
: !'. 

I4 
. .  

J 

24 

: 21 

ii 
.. . 

-ri 



C C  I M P U L S E 3 3  

AREA: TA-50  TYPE: STAKCA3 SAMPLING PERIOIl 14-SEP-84@08021-SEP-84@08 ' 

ANALYSIS] TIME: 10.0 MINS DATE: 28-SEP-84@14:36 DECAY HOURS= 175; 
SAdPLINGI TIflE:168.0 HOURS CFM: 2.0 

DEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY 
NO+ IDENT. ISOTOPE 

1 FE-IA PU-239 
2 FE-2AA PU-239 
3 FE-3A PU-239 
4 FE-4 PU-239 

7 FE-27 PU-239 
' 6  FE-17 .PU-239 

LOGGED ->1sL- l~  

GROSS 
COUNTS 

3. 
62 
5. 1, 

3. 
c 
J 2  

BKGTr ' EFFLUEMT A C T I V I T Y  PAGE 1 
LLD .CPM+-ERRQR EFFIC V O L ( M L )  U-CI/ML +-ERROR U-CI +--ERROR XMPE 

6 0.133 0*131 0.352 
8 0.244 0.113' 01341 '  
6 0.144 02072 0.357 
8 0.244 0.123, 0.343 . 
8 0.233 0.086 0.348 
7 0,216 0.116 0.342 

ii 
. .. 

11'. 

.i 



E L  1 . M  P U L S E 3 3  

tREA: T'A-50 'I'YPE; STAKXA3 SAEIPLING PERIOLl 21-SEP-54@08(>28-SEP-84@08 

tNALYSIS3 TIME: 1010 M I N S  DATE: 09-0CT-84@13:26 DECAY HOURS.. 269, 
icSMPLING3 . ' I I M E : 1 6 8 + 0  HOURS CFl4.I: 2t0 

. .  
IEP'TH OF BURIAL CORRECTION FACTOR=2t33 ( M U L T I P L I C A T I V E )  

IL:rER F R I M A R Y  GROSS BKljIl EFFLUENT A C T I V I T Y  
1 !Ot . I D E N T t  ISOTOPE COUNTS L L D  CPMt-ERROR E F F I C  VOL(ML1 . U-CI/ML +-ERROR 

1 FE-1A ' PU-23Y 6 +  7 0,211 0.060 0,309 
2 FE-2AA PU-23Y 11t 12 0.477 0.210 0+338 
'3 FE-3A PU-239 10, '17 '0.766 0.229 0,300 
4 FE-4 PU-239 2 .  8 0.222 O t 1 0 9  0.301 

. i; 

PAGE 1 ' 

PC : .; 

. ., 
,: !I 

i 111 

I6 

1. I J .  

- _ -  

. ' ' 
. ":: 1 a 

6 FE-17. FU-239 13+ 6 0.155 0.133.0t351 5 t 4 2 E t 1 1  5 t 9 9 E - I 5  2t17E-15 0.003 O + O O l  9 t 9 8 E t 0 0  7 FE-27 PU-23Y 101 '  8 0,232 0.150 0+327 2 t 8 9 E t 1 2  4 + 3 1 & - 1 5  le t32E-15  01012 0.005 ' f t 1 8 E S 0 0  .'. . * .OGGED ->.TJLl: 

. . I  
. .  

. .. . . ; '.'! ' 

. . , 

.... -. . . - . .. - - _ _. __ _ _  _ _  - . . . . . . . . . .. , ... 
- : I  

..kt 

I 
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C C  I H P U L S E 33 

AREA t TA-SO TYPE,' STAK<A> SRHYLING PERIOD OJ-OCT-84Q08012-OCT-84@08 

ANALYSIS1 TIME: 10.0 MINS DATE: 19-OCT-84@15:42 DECAY HOURS= 176. 
SAWLING3 TIHE1168tO HOURS CFH: 2.0 

DEPTH OF BURIAL CORRECTION F'ACTOW2.33 (HULTIPLJCATIUE) 

FILTER PRIHCIRY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 
NO. IDENTt ISOTOPE COUNTS LLD CPHt-ERROR EFFXC UOL(HL) U-CI/HL +-ERROR U-CI +-ERROR XMPC 

1 FE-1A PU-239 10. 2 0.100 0,316 0.332 6t72Et12 4t97E-15 1t07E-15 0.033 0.007 8t29Et00 
2 FE-2AA PU-239 8 .  7 0.199 0.158 01340 1t20Et13 3t24E-15 1t45E-15 0.039 0.017 5t41Et00 
3 FE-3A PU-239 1. 7 0.188 0.161 0.352 
4 FE-4 PU-239 4. 7 0.188 0.136 0.375 
6 FE-17 PU-239 16. 8 0.255 0.181 0.361 5.42Etl l  6.84E-15 2t33E-15 0.004 0.001 l t l 4 E t 0 1  
7 FE-27 PU-239 1. 6 0.133 0.111 0.342 

LOOGED ->DL1 t 

. i  

. .  

1 < 

. ,: 
.' I,' 

. .  . . .  . 

. ..: I1 
[ 

. :I 

i 9  



E E  I H P U L S E J J  I 

bREA.: TA-50 TYPE: STAKXA) SAHPLINO PERIOD 12-0CT-84@O8<>19-OCT-84@08 

INALYSISJ TIME: l o t 0  MINS DATE: 26-OCT-84@14:09 DECAY HOURS= 174 t  
iAMPLINGJ TIHE:168t0 HOURS CFH: 2tO 

. i  .. 

' .. . , '. . .  . . .  
3 

EPTH OF BURIISL CORRECTION FACTOR12.33 (HULTIPLICATIUE) 

F ILTER PRIMARY 
10 t IDENT t ISOTOPE 

1 fE-1A PU-239 
2 FE-2AA PU-239 
3 FE-3A RU-239 
4 FE-4 PU-239 
6 FE-17 PU-239 
7 FE-27 PU-239 

.OGGED ->DL1 : 

GROSS 
COUNTS 

9 t  

6 t  
i t  

2t 
25 t 
8t 

BKGD EFFLUENT A C T I V I T Y  PAGE 1 
LLD CPHt-ERROR EFFIC UOLtEIL) U-CI/ML +-ERROR U-CI +-ERROR XHPC 

5 O t 1 2 2  01120 Ot347 6+72E+lZ 4 t l l E - 1 5  1t70E-15 0,028 O t O l l  6 t 8 6 E t 0 0  
7 0.210 0.183 0,339 
6 0.166 OtlSO 0tJSO 
7 0.216 0,248 01326 
8 0.233 01122 0.344 5 t 4 2 E t l l  1 t2 lE -14  3t66E-15 0.007 0.002 2.02Et.01 
2 0t100 0,316 0.332 2 t89Et12  3.87E-15 1t14E-15 O t O l l  01003 6 t 4 5 E t 0 0  

. .: 

.. .. 
. . ,. .. 

I .  

.;. . 

... 



C C  I M P U L S E 3 3  

AREA t TA-50 TYPE: STAKCA) SAHPLING PERIOD 19-0CT-84@08026-OCT-84@08. 

ANALYSIS3 TIME: 1010 MINS DATE: .02-NOU-84@13:37 DECAY HOURS= 174. 
SAHPLINGJ TIME:168tO HOURS CFM: 2.0 

DEPTH OF BURIAL CORRECTION FACTOR=2+33 ( f l U L T I P L I C R T I U E )  

FILTER PRIMCjRY GROSS BKGD EFFLUENT ACTIVITY .PAGE 1 
NO. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(HL) U-CI/HL +-ERROR U-CI $-ERROR XMPC 

1 FE-14 PU-239 V .  5 Oelll 0.092 0.344 6t72E+12 4t21E-35 1.77E-15 0.028 0.012 7 t O l E t 0 0  
2 FE-2LACI PU-239 5. 6 0.155 0.101 0.349 
3 FE-34 PU-239 2. 8 0.222 0.109 Ot341 
4 FE-4 PU-239 3. 8 0.222 01109 0.339 
6 FE-17 PU-239 lot 8 0.233 0.122 0.344 5 . 4 2 E t l l  4.09E-15 l r79E-15 Ot002 0.001 6 + 8 2 E t 0 0  
7 FE-27 PU-239 11 t 2 0.100 0.316 0.320 2.89Et12 5.73E-15 1.36E-15 0.017 0.004 9e56Et00 

LOGGED ->DL11 

I 

J 

i . .. . 

! 

il 

. _ _  . _ -  . ._ .. - - . - _. ... . _  .. - .. . _ _ _  . - -  . _ -  . . ._  . _  . ._ _. .. . - . . - - ... - . -- - 
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C C  I M P U L S E 3 3  

AREA: TA-50 TYPE: STAKCA) SAMPLING PERIOD 26-QCT-84@08<>02-NOU-84@08 

ANALYSIS3 TIHE: 10.0 HINS DATE: 09-NOU-84@15tl l  DECAY HOURS= 175.. 
SAMPLING3 TIHE:168t0 HOURS CFM: 2.0 

DEPTH OF BURIAL CORRECTION FACTOR=2t33 (HULTIPLICATIUE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
NO. IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

1 FE-1A PU-239 5. 5 O t l l l  0.092 0.344. 
2 FE-2AA PU-239 .7 . 6 0.155 0.101 0.349 l t 2 0 E t l 3  2t87E-15 1+43E-15 0.034 0.017 4.78Et.00 
3 FE-3A PU-239 7. 5 0.088 0.078 0.341 8 t 9 0 E t l l  3t29E-15 l r53E-15  0.003 O t O O l  5t49EtOO 
4 FE-4 PU-239 ' 5 .  7 0.210 0.092 O t 3 3 Y  
6 FE-17 PU-239 4. 8 0.233 0.122 0.344 
7 FE-27 PU-239 31 t 2 0.100 0.316 0.320 2*89E+12 1t72E-14 4t53E.-15 OtO50' 0.013 2 t 8 7 E t 0 1  

-0GGED ->DLl: 

: I  
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L C  I PI P U L S E 3 3  

\REA: TA-50 TYPE: STAKXA) SAMPLING PERIOD 09-NOV-84@08<>16-NOV-84@08 

M L Y S I S J  TIME: 10.0 MINS DATE: 27-NOV-84@16:02 DECAY HOURS= 272t 
iAMPLING3 TIME:168tO HOURS CFM: 2.0 

EPTW OF BURIAL CORRECTION'fACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY 
1 O t .  IDENT. ISOTOPE 

1 FE-1A PU-239 
2 FE-2AA PU-239 
3 FE-3A PU-239 
4 ' FE-4 PU-239 
6 .FE-17 PU-239 
7 FE-27 PU-239 

.OGGED -m.i : 

GROSS 
COUNTS 

lo-. 
11. 
1, 
4. 
3. 

13t 

BKGD . 

LLD CPMt-ERROR EFFIC 

11 0.422 0.210 0.347 
7 0.216 O t 1 3 2  0.327 
7 0.183 0.183 0.349 
6 0.166 0.132 01337 
8. 0,255 0.158 O t 3 4 5  
8 0,233 0.163 0.331 

EFFLUENT. ACTIVITY 
UOL(ML) U-CI/ML +-ERROR 

1.20Et13 4 t96E-15  2.01E-15 

2 .89Et12 9.92E-15. 2 t19E-15  

PAGE 1 
XMPC U-CI +-ERROR 

0.060 0.024 8 .27Et00  

0.017 0.006 9 * 8 6 E t 0 0  

. . - . . . . - .. . . . . . 
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C C  I M F U L S E 11 , ?  

IREA: * TA-50 TYPE: STAKtA) SAMPLING PERIOD 16-NOU-84@08~>21-NOU-84~08 ' 
INALYSISJ TIME: 10.0 HINS DATE: '30-NOW-84@12:06 DECAY HOURS= 220. 
AMPLING3 TIME:120*0 HOURS CFM: 2.90 

EPTH OF BIJRIAL CORRECTION FACTORs2.33 (HULTIFLICATIUE) 

FILTER PRIMARY 
01 IDENTI ISOTOPE 

1 FE-lA PU-239 
2 FE-ZAA PU-239 
3 FE-3A PU-239 
4 FE-4 PU-239 
6 FE-17 PU-239 
7 FE-27 PU-239 

OGGEIS ->DL1: 

GROSS. 
COUNTS 

23 4 
11 * 

9 4  
8. 
5 .  

18. 

I 
BKGD 

LLD CPMt-ERROR EFFIC 

.6 0 * 1 4 ?  04104 0.315 
8 0.233 01120 0.326 
2 0 * 2 0 0 . 0 * 4 4 7  0.300 
8 0.244 01112 0.319 
6 0.155 0.133 0.354 
7 0,210 0.175 04339 

EFFLUENT ACTIUITY 
UOL(IML) U-CI/ML t-ERROR 

PAGE 1 
U-CI +-ERROR XMPC 

0,084 01026 2 4 9 2 E t O I  
0,059 0.024 1 + 1 4 E t Q l  
0.004 0.002 5'+9YEtOO 

0.025 0.008 2 . O l E t O l  

I 

i! 

' ' J  

.I. I I 

Ii 

I I  

.: I I  
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C t  I M P U  L S E 3 3  
i 

! .  

REA: TA-50 TYPE: STAK€A> SAMPLING PERIOD 2 1 - N O V - 8 4 @ 0 8 < > 3 0 - ' N O U - 8 4 @ 0 8  

NALYSIS3 TIME: l o t 0  MINS DATE: 07-DEC-84@14:36 DECAY HOURS= 175t 
AMPLING3 TIME:216tO HOURS CFM: 2 t O  

EPTH OF BURIAL CORRECTION F A C T O R s 2 t 3 3  (MULTIPLICATIVE) 

3 
0' 

FILTER PRIMARY GROSS ' BKGD EFFLUENT ACTIVITY PAGE 1 
3t IDENTt ISOTOPE COUNTS LLD CPM+-ERROR EFFIC WOL(ML1 U-CI/ML +-ERROR U-CI +-ERROR XMPC 

1 FE-1A PU-23Y 6t 7 O t 2 1 1  Ot169 043-43 
2 FE-2AA PU-239 43, 1 2  0,455 01229 01324 1 t S 4 E t 1 3  , l t b Y E - 1 4  4 t " J E - i S  Ot262 01070 2t82E.t.01 
3 FE-3A PU-239 c c l t  7 0.200 0.158 0,335 
4 FE-4 PU-239 12 t 2 0,200 01447 01344 l t 3 2 E t 1 2  4 t15E-15  i t 4 7 E - 1 5  01005 0,002 b t 9 1 E t 0 0  
6 FE-17 PU-23? 2t 8 .0+233 0.136 0.340 
1 FE-27 PU-239 9t  7 01177 0,139 0,321 3 t 7 2 E t 1 2  3 t21E-15  1437E-15 010112 01005 5t36EtOO 

\ 

DGGEIS ->DL1 : 

. il 
I .  '-.: "I, 

i 
11 

: . I7 
.'. . 

. :a 
.I 

'. P 

. _ . .  ! . s  . '1 '  ... 
' : i i  . ,,* . 

. .  



C f  I M P U L S E I1 
:I - 

1 
I . .. 

EA: TA-50 TYPE: STAKCA) 'SAMPLING PERIOD 30-NOV-84@08007-DEC-84@08 

ALYSISI TIME: 10.0 MINS DATE: 14-DEC-84@14:21 DECAY HOURS= 174. 
MPLINGI TIME:168*0 HOURS CFM: 210 

PTH OF BURIAL CORRECTION FACTOR-2.33 (MULTIPLICATIVE) 

FILTER PRIMARY 
IISENT. ISOTOPE 

1 FE-1A PU-239 
2 FE-2AA PU-239 
3 FE-3A PU-239 
4 FE-4 PU-239 
6 FE-17. PU-239 
7 FE-27 PU-239 
GGED ->DL1 : 

PAGE 1 GROSS . BKGIi EFFLUENT A C T I V I T Y  . 

COUNTS LLD CPMt-ERROR EFFIC UOL(ML1 U-CI/HL +-ERROR u-CI t-ERROR XMPC 

3. 5 0.111 0.078 0.349 
. l o  1 7 0.199 01089 0,353 1 * 2 0 € + 1 3  4116E-15 1.81E-15 0.050 0.022 6194E90Q 
10, 4 01083 01075 0.351 8 1 9 0 E t l l  41791E-15 le91E-15  0.004 01002 7199E.t.00 
51 ' 6 01149 0.054 0,342 
6. 8 01244 01113 01337 

4 1  . 2 01100 0.316 0.336 2*89E- t12  '2.1.8E-14 :5+591f-15 0,063 0.016 3.64E-t01 

. .  

. .  

. ,  
I f  

... .. 
', . .. 

.j, ..., 
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C C  I M P U L S E 3 3  
.. 

' .  I ..- 

€19: TA-50 TYPE: STAKCA3 SAHPLING PERIOD~07-DEC-84@08(>14-~EC-84@0~ 

ALYSISI  TIME: l 0 * 0  MINS BATE: 21-DEC-84@14:36 bECAY HOURS= 1751 
iMPLING3 7'IHE:168*0 HOURS CFM: 2.0 ' 

PTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

F I L TEFF PRIMARY 
I #  IDENT, ISOTOPE 

1 FE-1A F'U-23P 
2 FE-2AA PU-23Y 
3 FE-3A F'U-23Y 
4 FE-4 F'u-239 
4 FEIJ? plJ-239 'U-239 

' IGGED. -z>QLl: 

GROSS 
COUNTS 

1481 
131 
61 
6 +  
5. 

:i. Y 1 

. EFFLUENT ACTIVITY PAGE 1 HKGD 
LLD CPM+-ERROH EFFIC: UOL(ML1 U-CI/ML. +-ERROR U-CI +-ERROR XMF'C 

. 0*155'0*123 0,331 (S172Etl.2 8112E-14 1 + 8 7 E - 1 4  0 1 5 4 5  0.125 1 * 3 5 E t 0 2  ALERT 

. 13 01510 01236 0,345 
8 01244 0107'1! 0,349 
7 01188 0,202 01356 
8 01222 0.164 01358 8 0~222 0 ~ 2 4 3  0 ~ 3 4 2  2 * 8 9 ~ + 1 2  9,00E-15 2,74E--15 01026 0.008 1 + 5 0 E + 0 1  

: i 

. .  . .  . .  

' a .  
I .  

. .  '..' I 
. . . a  

. .  

.. .. 

:* . - . .  . 
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C t I M P U L S E 3 3  

A: TA-50 TYPE: STAKXA3 SAHPLING F'ERIOD 14-DEC-84@08~>21-DEC-84@08 

LYSIS3 TIME: 1010 MINS DATE: 28-DEC-84@15:13 DECAY HOURS=. 175, 
PLINGI TIME:168*0 HOURS CFM: 2.0 

t 
TH OF BURIAL CORRECTION .FACTOR=2*33 (MULTIPLICATIUE). . 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIUITY PAGE 1 .  
IDENT, ISOTOPE COUNTS LLD OPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

FE-1A PU-239 5, (i 0,155 0,123 0132Y 
FE-2AA PU-239 101 19 0 , 8 8 7  01350 O a l 3 4 2  
' FE-3A PU-239 6 ,  8 01244 0,150 0,304 

FE-4 PU-239 8. EI 0,233 0'9i63 0,309 
FE-17 PU-239 12. 8 0.255 0,150 0,341 :5 ,42E t l l  5*09E-15 It99E-15 0,003 01001 8 + 4 8 E t 0 0  
FE-27 PU-239 3, 6 01166 01099 0,343 

GED ->DL l :  ' 

. . - - - . _. . . . - __ . - ._ . . - _ .. . . . . , . __. . ._ .. _. - - - - . - . -. _ .. ... . 

.I . 
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I i 
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. .  
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. .  

.. i ..- 
C C  I M P U L S E 3 3  

. .  

A: TA-50 TYPE: STAKCA3 SAMPLING PERIOD 21-DEC-84@08(>28-DEC-84@08 , .  .. . . .  . .  ., :: .. . .  

LYSIS3 TIWE: 10.0 MINS DATE: 04-JAN-85@14:43 DECAY HOURS= 151. 
PL1NG.J l I M E i 1 6 8 * 0  HOURS CFM: 210 

L 

TH OF BUR'IAL CORRECTION FACTOR=2t33 (MULTIPLICATIUE~ . . . .: . .  

FILTER PR I MARY 
I DENT . I SOTOPE 

GROSS 
couivr s 

BKGQ 
LLD CPMt-ERROR EFFIC 

E F F LLJENT 
UOL (ML 1 

ACT I 'JI T Y  PAGE 1 
IJ-CI/ML t-ERROR U-GI  +-ERROR XMPC 

. i. 

FE-1A PU-239 
' FE-2AA F'U-239 

FE-3A PU-239 
FE--4 . F'U-239 

FE-3.7 F'u-239 
FE-27 PU--239 

GED ->DL1: 

51 
IO. 
3. 
€I* 

17,  
6, 

6 01155 01101 01353 
4 0.083 01075 0.348 
7 0.177 0.130 0.335 
8 0.222 0.130 01344 
2 0.100 01316 G1327 
5 0.122 0.097 0 ,351  

1 t 2 0 E t l 3  4t84E-15 1t92E-15 0 ,058  01023 8t06Et00 

5 t 42Et11  
2 8 Y  E t 12 

8tP8E-15 2t43E-15 0,005 0.001 1,SOEtOl 
2t50E.-15 1t29E-15 G1007 01004 4t16E+00 
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...... - . . . .  .-. . . . . . . . . . . . .  ---... ........ 

4ALYSIS3 TIME: 10.0 HINS DATE: 20-JAN-84@15:03 DECAY HOURS= 175. 

30 :-.. 
31 1.: _ .  

34 ' ;..' . 
35 :.. 

. JLIL rm .PRTHARY - GROSS ...... BKGD . . . . . .  EF'F-I..UF.N r AI': 
1. IDENT+ ISOTOPE COUNTS LLD CPMt-ERROR EFFIC 

5 FE-166 PU-239 
6 FE-18 F'U-239 

4. 7 0.177 0,120 0,353 
2. 7 0.188 0.136 0.334 

.I FE-51 . PU-234 , 2 *  9 0.311 0.190 0.361 

.% FE-54 PU--239 0, 5 0*111 0.105 0.339 . 
1 :  . - . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  - ._.. - .  . - 
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:NALYSIS3 TIHE: 1010 HINS DATE: 24-FEB-84811:26 DECAY HOURS= 171r 
. - - - - .  . -  - .  . - _ . .  ..... 

. .. . . . . . .  .. . .  . _ .  - . .. - -PAGE. . 1  . TER _.__ PRIHARY - GROSS - - - B K G D  _.- .EFFLUENT ACTIVITY -. . 
XMPC 0 .  IDENT. ISOTOPE COUNTS LLD CPW-ERROR E F F I C  UOL(HL1 U-CI/ML +-ERROR U-CI +-ERROR 

. .  

. . . . .  - . .  

FE-45 PU-239 

8 0.244 Or150 0.334 
. _ _  . - .  .- . - .  . 

. . . . . . . .  - ... .-- -- --- - . - .. -- .- ... - -_ . . . . . . . .  

.... _.- . . . . .  . . . . . . . . . . .  ....... - ....... - . .- -- ..--- ......... - ........ 

.--.- - .-.- ..-. -.- - --. ... -_. .. - . _. - .. _-  .- . . . . . . . . . . .  - . . . . .  I. - . .- .......... - . . .  .__ - - ._ 

.- ..-.- .. - .- - .- .._ 

.I I ,,_., . . . . . . . . . . . . . .  . . . . . . . .  



.. __.  . __  _.. . . . . . . . .  ._.._ .._ _ .  ..__. .._ .-. . - ..._. . _. .. _.-.. -...-. -----.. . -. . ---. --. ----- . . . .  .- 
ALYSISJ TIHE: 10.0 MINS DATE: 02-HAR-84@11:26 DECAY HOURSA 171. 
HPLINGI TIMEtl68rO HOURS CFH: 2.0 

PRIHARY GROSS BKGD EFFLUENT A C T I G  

1 FE-11A U-235 8 0.255 0.200 0.352 

*331---. . .  .._ -. - -  . . .  

... .. ... - ..... ..--. . -  _. -.. 
2 FE-54 PU-239 1. 8 0.244 0.166 0.396 

.. --_._ ._-.._- . . . .  --- . .  ..-. -__- ....... ............................... . ..... -.- __-. ..-... ---_- -- ...... .-._ .-. _-.-- ... -.._ ..-.. ... 

. . . . . . . . . . . .  . . , . . I .  



E t  I M P U L S E 3 3  I : :  ... 

EA: TA-48-1 TYPE: STAKCA3 SAMPLING PERIOD 24-FEB-84@08<>02-MAR-84@08 

FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY 
IDENT. ISOTOPE COUNTS LLD CPM+-ERROR EFFIC UOLtML) U-CI/ML +-ERROR U-CI +-ERROR 

PAGE 1 
XMPC . . . . . . . . . . .  - _  . 

1 FE-1IA U-235 5 .  10 Q.183., 
2 FE-12A U-235 5 .  
3.-. F W 3 A  . U-235. -. . 5.  --.10-0.166 _ _  -_.. . . . . .  . . .  . . .  
4 FE-15 PU-239 
5 FE-16A PU-239 

4. 7 0.099 0.086 0.338 
4. 9 0.288 0.116 0.348 

0 FE-46 PU-239 
1 FE-51 PU-239 

3. 6 0.144 0.087 0.329 
2. 10 0.166 0,115 0.366 

- ....... ..--. --- ....... 

.......... .--.--..-- .-. .......... ---_ . - .. 

... _- -.._ _-... . .-.. .. ._--.- .... --.. . - . -.--. . -.. _.-.- .-... .. ._.- -- .___.. ... - .. .._.. __ _. ...... __ 
. . . .  .-. - ........ ...- ......... _-_.. - ....... 

. . . . . . . .  . . .  
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,-. 

- - -  - L L J M  .... 

. -  
!ALYSISJ TIME: 10.0 MINS DATE: 23-MAR-84@10:22 DECAY HOURS= 170. 
IMPLINGI TIME:168+0 HOURS CFM: 2.0 

... 

F I L T E R  PRIMARY GROSS RKGD E F FL. UE N 
!.L. I D E M  1.- ISQTOEE--. COUNTS - LLD ..CYMt-:ERROR C .VOL.CML 

1 FE-11A U-235 

FI FF-40 . U~235. . . - . 4 a  . 7 0.177 01083 0.331 . -  . 

1. I E S 1  .-PU-23?-.. -- 11. __. B Q a 2 2 2 . 0 a 1 6 4  0.341 .- ........... 

9 FE-45 PU-234 34 10 0.355 0,158 0.332 
0 FE-46 PU-239 1, 12 0.488 0.266 0.350 

2 FE-54 PU-239 0. 6 0.166 0.122 0 , 3 4 4  
IGGED ->DL1: 

~ ... 

. .  

.- 

', I '  
1 1' 

e 

. -. 

. _  
. . . . . . . .  ........ . .  .... . -. .- ; ' I i - . . - .  _- ...-- - .  ._. .._ _. ._ . -- .-- -. --- _.--- - .._. 

.... 

.. 



. --. 

rr  T ~ P I I I  9 
~ -- .- E - J 3  - -  . . . . . . . . . . . . . . . .  - -  - ......... : 

! .  .. 

,.-:, 
i '  

... 
EFFLUtN'I At; 

R EFFlC UULLHL.1 11.- 

1 FE-llA U-235 91 10 01377 01191 01335 1::i - 
..I . 

6 FE-18 PU-239 
7 FE-38 U-235 

, 51 8 0.255 0.150 01333 2 FE-54 pu-zjy 
IGGED ->DLI: 

.... . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . .  ..... .. -- . . .  . . . . . . .  _ - -  .... - - -.. -. 

I1 
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C C  I M P U L S E 3 3  

-Q - - 
1 

2 .  

% !  
4 

I FE-I1A U-235 5. 17 0,755 0.240 0.358 
II  7 I i3 n PI 17-7 M A 7  

3 FE-13A U-235 0. 5 01111 0.105 0.358 
4 FE-15 PU-239 14 t 7 01'188 0.225 01337 7134Etl2 6t6OE-15 2ai6E-15 0.098 0.016 1,lOEtOl 
E i 7 4 4 7 7  A A 

6 FE-18 PU-239 2. 6 0.133 0.141 0.355 
7 FE-38 U-235 8 .  

9 FE-45 PU-23P 2. 7 0.188 01105 0.350 
FE-46 PU-23P 2. 7 0.200 0.141 01351 

i :  CC-Ki L .,I I ,., 7 c) n 7 -77 A W A C  

10 

12 FE-54 F'U-23? 6 .  8 0.255 0.123 0.345 
OGGED -:>DL1 : 

I L  * Y YY *. V .  Y .  Y L  --.- #-.I- 3 ,,A r. 4 2  L r .  

Y A. , I  Y .  

7 0.177 0.097 0.355 2t71Etll 3t22E-15 1t54E-15 0.001 0.000 1.6iE-02 
6 7  CF A A  1 1  -7 CI ? A i 3 L  A *  
U I L .V L .  * Y * &.-U c 

u & . w e  - 

1 L  Y . I .  m u  .-%a, Y t  , I  Y. Y 

11 

12 

13 

14 . '  

' P  ! 
16 

17 

18 

19 

20 . 
21 

22 

23 

24 

25 

26 : 

27; I 
28 

29 

30 

31 

32 

33 
. . . . . . . . . . .. . . - . 

~ . . . . . .  .. . .  ~ . .  . .. . . . .  . .. . 



3EA: TA-48-1 TYPE: STAKCA3 SAMPLING PERIOD 06-APR-84@08(>13-APR-84@0~ 

'4ALYSISJ TIME: 10.0 MINS DATE: 20-APR-84@11:54 DECAY HOURS= 172. 
4MPLINGl TIME:168*0 HOURS CFM: 2t0 

fPTH O F  BURIAL CORRECTION' FACTOR=2t33  (HULTI'PLICATIUE) 

FILTER PRIMARY GROSS BtiGD EFFLUENT A C T I V I T Y  PAGE 1 
3 .  IDENT t ISOTOPE COUNTS LLD CPHf-ERROH EFFIC VOL_(WL) U-CI/ML t-ERRUR u-CI f-ERROli' XMPC 

1 FE-1lA U-235 8 t  1 4  0,588 0,145 0.348 
2 FE-12A U-235 5 ,  6 0,155 0,113 0,345 
7 r e  i w  I I  -7c c) L I\ Ma n -17 

4 FE-15 PU-239 6, 11 0.388 0,136 0,335 
5 FE-16A PU-239 129t 7 0.188 0,145 0.349 8 . 0 6 E t l 2  6t68E-14 1e55E-14 0.539 0,125 l t l l E t 0 2  ALERT 

Y - 1  - 1  *.d 

h 7-2.#7 - 
7 FE-38 U-235 2. 7 0,211 0.105 01351 
8 FE-40 U-235 3. 7 O i l 9 9  O t I . 0 0  0,324 

77 n i i i  n 
W * . I . . I . A  Y. 

10 FE-46 PU-239 1. 6 0,166 0.180 0,328 
11 FE-51 PU-239 2 ,  5 0t099 OtOSd 0135.8 

Q n - ~ 7  n p i  -7- 1' CC-4A Pll - 9 T O  E: 3 

IGGED ->DL1 : 
c -.. - - .  .I --- - w  

. .  . 
. - - . _ _  . . - . . . -. . . -. . . . . _ _  . . . _ _  . . - . , - - . - . - ._ - . . . . . . .. . . . . . , . - - - - - - - _ _  - . ._ - . . . .. - . . - . . , . . . . . .. . _. - . - . - . . . - . . . . - . . - .. . . - - - . - - .. . . . . . 
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I: ! 
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3p I 

40 
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43 

44 
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TO Frank Guevara, HSE-1 DATE: May 3,  1984 

MAIL STOPITELEPHONE: G749/4093 MU: Ron S ta f fo rd ,  

wd 
m M :  Manny Gonzales, HSE-10 SYMBOL: ' HSE-10-84-104 

SUBJECI: STACK SAMPLING SYSTEM UPGRADE. TA-48 . '. 

The stack sampling systems a t  TA-48 have been modified t o  provide 
optimum sampling p o i n t s  and cons tan t  s t a c k  f low measuring c a p a b i l i t y .  
I n  add i t ion ,  FE-11, 12 and 13, which were formerly sampled immediately 
downstream of each f an ,  have been combined i n t o  only one sample a t  t h e  
s t a c k  and is now designated FE-11. FE-11 w i l l  have an a i r  f lowra te  of 
67,282 f t  /min. Simi la r ly  FE-15 and 16 have been combined i t o  one and 
is now FE-15. FE-15 w i l l  have an  a i r  flow rate of 53,169 f t  /min. FE-37 
-39 and FE-38-40 are now combined i n t o  one sample and designated FE-40. 
FE-40 w i l l  have an air f lowra te  of 3322 f t3/min.  

3 
3 

The e f f e c t i v e  d a t e  for t h e  above changes is A p r i l  27, 1984. 

. . . .  

XC: Mary Alice Garcia 
Leonard Romero 

Don T r u j i l l o  
Dennis V a s i l i k  
HSE-10 PF F i l e  

' HSE-10 CMR F i l e  

. . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . .  .. . . . . . .  . . . .  . . . . . .  . . . . . . . . . . .  - Beraldo Montoya - - - _. - _. - - - - 
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. . . . . . .  . . .  . . .  . .  
. . . . . . .  . .  . .  . .  . . . . .  . . .  . . .  . .  

. . . . . . . . .  . . . .  . . ' .  . . .  . . . . .  . . . . .  . . . . .  . . . .  
. .  

. .  
. .  

. . . . . . .  

. - . .  
. .  

. . . .  

' . . '  . .  

, . :.. 
. .  
. .  

. .  
. .  

. .  

4ALYSIS3 .TIME: ,1010 HINS DA.TE: 08-JUN-84@1.1:40 DECAY HOURS:.' 172; .:' 
. .  

. .  . .  . .  
. .  

. .  . .  % .  

. .  IMPLING3 TIHE:168*0 HOURS . ,  .,CFH:, ' 2.0 . 

. . . . . . . . .  . . . .  . . .  . . .  

EPTH OF BURIAL CORRECTION. FACTORsZt33 (MULTIPLICATIVE) 

i: I 
,.;I; 

4 

5 
6 .  
7 
a 

?EA: TA-48-1 TYPE: STAKCA3 SAMPLING PERIOD 25-MAY-84@08<>01-JUN-84@08 

2 FE-15 PU-239 8. 13 0.555 0.223 0.348 
3- - FE--l8---PU=239-- ----Si--- TI-UY433 v Y 
4 FE-40 U-235 15. 12 Ot488 0.169 0.348 9 . 4 8 E t l l  5.34E-15 2.17E-15 0*005 0,002 2.67E-02 

11. 16 0.710 0.407 0.352 5 FE-45 PU-239 
3---F€=4-e-m=239--- 4. 16 Ut  a 4 4 3  isr v . a i a  
7 FE-51 PU-239 3. 8 0.244 O t 1 6 6  0.336 

PW3EI)---d;splL-fi - 
FE-54 PU-239 3. - 9 0,277 0.096 0.369 8 

I5 
' 6  
I7 
18 
19 
20 
21 
22 
23 

4 

.25 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
1. IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UDL(HL) U-CI/ML +-ERROR U-CI +-ERROR 

..................... I I . .  

. .  
. .  . .  

. . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . .  
. .  .... - - - : 

. .. .- - . i  . . .  .... 
. .  

. .  - - - - - - - - ._ 

.... .......... ..... ..... . ---_- _____._.-.._-__-.. 
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5 FE-45 PU-239 0. 6 0.144 04166 04338 
FE-46 PU-239 4. 6 04155 0.14% 0.345 

8. FE-54 PU-239 4. S 0.121 04066 043S3 
7 - L ~ 6 0,155 0.150 0.356 , 

6 

. . .  . . . .  . .  

I 

11 

I '  

3 
2 
2 

2 
2 '  
d 

. . . . .  . . . . . . . . . .  . . .  . . .  . . .  

. .  

. . .  
. . . .  . . . . . .  . .  

. . . .  . . .  

. .  
. .  . .  

31 . .  . .  
. .  . .  . . : .  . .  

. . . . . . .  . . . .  . . .  . . .  . . .  . . .  . . . . .  . . .  . . . .  . .  % .  . .. ,: 

. . .  . .  

. .  . .  

. . . .  

. .  

. .  . .  . .  
. .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. .  
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EA: TA-48-1 TYPE: STAK-CA) SAMPLING PERIOD 15-JUN-84@08<>22-JUN-84@08 . .  . I  . .  

. . .  . . .  
. .  

ALYSISJ TIME: 10tO: MINS DATE: 02-JUL-84@16:12 . DECAY HOURS= ,248. 
MPLINGI TIME:168+0 HOURS CFM: 240 

3 
4 

5 

P 

. . . . . . .  . . . .  . .  . .  . . .  . .  . .  ' :  

. . . .  . .  
. .  PTH OF BURIAL CORRECTION FACTOR=2*33 <MULTIPLICATIVE) . ': 

. .  
r 

----_.-____ . FILTER. PRIMARY GROSS EKGD ' EFFLUENT ACTIVITY . PAGE 1 1, 
!: 4 IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML1 U-CI/ML +-ERROR U-CI +-ERROR XMPC 

n 
9 

1 

i. 
. ....... ......... ...... _- -. 9. 1 FE-1lA U-235 8.. 21 ----____--..----I_- It054 0.281 01351 

FE-15 PU-239 5 ,  7 01216 0,075 0,317 
3 FE-18 PU-239 51 6 0,133 0,120 01338 
~__-.-__...-~E 4 FE-40 U-233 0 ,  8 0.266 0.179 0,345 - 5 FU-239 3 4  0 0,233 0.186 0,346 
6 FE-46 FU-239 7. 6 0,149 01137 0,346 6192Et12 2t92E-15 lt35E-15 04020. 0,009 4t87Et00 . 

7 FE-51 PU-239 3. 5 0,095, 04086 0,356 F E - ~ ~ p 2  - 

I/ 

c ; 
1': 

2. . . . .  - u- 3 9  5 ' 0 5  . .  
- 

GGED ->DL1 : 

. . .  . . .  . . .  
. . .  . .  . .  . . . .  

. .  

. .  . . . . . . . . . . .  . .  .. . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . .  

. .  

........ 

. .  

. .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . .  .... . . . . . . . .  ... . . .  ...... -. - - 

-- 

- - - - - - - - . .  - -- 

hi 
3! 
41 

4 
4 :  

4: 

48 
41 

41 
4 #  
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. 

. .  . .  

. .  
. . . .  . . .  . .  

EA: TA-48-1 TYPE: STAKCAI- SAMPLING'.PERIOD 22-JUN-84@08<>29-JUN-84@08 

. .  ALYSTSI TIME: 10.0 MINS DATE: 06-JUL-84@16:03 ..DECAY HOURS= 176. ' 

MPLINGI TIME:168+0 HOURS CFM: 2.0  

87 
18 
39 
40 

. .  
. .  . . .  

101 . 

. .  

. .  
PTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

1111 
[ I ? (  IDEXK-'-ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(HL1 U-CI/ML +-ERROR U-CI ' t-ERROR XMYC .... 

.............. . . . . . . . . . . . . .  ..... 6 0.144 0,113 0.346 1.92Et13 __--___-- 4.01E-15 1.71E-15 0.077 0.033 2.00E-02 - 1  
1 F E - - l l A  U-235 .- 9. 

. .  
. .  

-- . I  pi 
FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY . PAGE 1 . 

i :  

. . .  .. ,. 

. .  : ,.. 

1 ;  

2 FE-15 PU-239 4. 8 0 * 2 4 K K i 0 1  0.346 
3 F E - I 8  PU-23Y 2. 6 0+16L, 0,132 0.356 
4 - FE-40 U-235 2. 6 0.144 01101 0.337 
5 FE-45. PU-239 7. 5 0.111 0.033 0.353 8.22Et12 3.06E-15 1 i51E-15  0.025 01012 5*1OEtOO 

8 0.222 0.139 0.349 6 FE-46 PU-239 4. c 

7 FE-51 PU-239 S.  5 0,111 0.078 0.354 
FE-54 PU-239 4. 8 0.244 01112 0.328 

GGED ->DL l t  
. &:I 

. . .  . . .  
. .  . .  . . .  % $ ,  

. . . .  

. .  _ .  . .  
. :  

. : . 
. .  

. .  

. .  
. .  

. .  

. .  

. . .  . . . .  
' .  t l  . .  

. .  

. . . . . .  'tl :. - - 
. . . . . . . .  , _  _ _ .  

... . . . . . . . .  
. . -  - -. - . . . - .  - - - - ... 



. .  . . .  . . _ .  
EA: TA-48-1  TYPE: STAKCA) SAMPLING P E R I O D  29-JUN-84@08<>06-JUL-84@08 . . .  . .  

. . .  . . .  . .  . . . . .  . .  
P l Y s I S 1  TIMF: 10.0 MINS 'DATF: 1.7 - -1111 - 84P15:41 D F r A Y  HOlJ3S - 76 . . .  

M P L I N G I  T I M E : 1 6 8 t 0  HOURS CFM: 2.0  

. .  - 

. .  . .  PTH OF B U R I A L  CORRECTION F A C T O R = 2 t 3 3  ( M U L T I P L I C A T I V E )  

1 
2 
3 
4 

5 
6 
7 
8 
9 
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. . . . .  . . . . . .  . .  . .  
. .  . .  

AREA: TA-48-1 TYPE: STAKCA3 SAMPLING PERIOO 06-JUL-84@08<>13-JUL-84@08 

1 T T M c ?  i n  n u r s  - .-..-- --.* ,,* 77 n -l. 
r J I  

, . '  p A / - # * ,  ". ' 

. .  
- 

: .  

. . .  

. .  . .  

. .  
. .  . .  

. .  

SAMPLINGJ T I M E t l 6 8 t 0  HOURS CFW: 2t0 
. .  

6 
DEPTH OF BURIAL CORRECTION FACTOR=2t33  (MULTIPLICATIUE) 16 

7 

3: 
S I  

I! 

KTI TEP C r M V  rl r r r 1  T. TU _L . $j 

A- I . .  . .  3 
j! 0 
11 i 

NO*' IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  .:bbcEl ' z i  t-ERROR. :.. U-.CI +-ERROR '. ' ZHPC rm.c ' 

!I!. 

1-1. ,.* 
3 FE-18 PU-239 2, 6 0,144 0 t 1 1 2  01313 _______-_ ---. .-__i ---L- .-4€.=4L ..... MY235 A+ - . 4!i.-4Ll-&&.-Oc88~t..348---- 

j~ i 

I111 

h. 
r '  

F3 

.. * 5 FE-45 PU-239 2 +  8 0,233 O t 1 8 7  0 t 3 2 ?  .,a: 

Go 

p;' 
7 7 .  7 n 3 1 1  
6 FE-46 PU-239 1t 7 0,177 0 . 1 4 7  0t339 

I pi 1-9-79 

8 FE-54 PU-239 4 t  21 1t05430t000 0,355 
--- 

LOGGED - x t L  1 : 

-- 
. . . .  

. .  . . . .  
. . . .  . . .  

. . .  
. .  .' ' '. ' :. '. ti5 f 

. .  
. .  

. .  . .  
. .  

- - . __ - .__ . , . . _ .  _ _ _ _ _  . - - - . "  - . . .  - .  .. . :  . ';,;I:- . .  . .  
.. '. 4 . . .  



C C I H P U L S E l 3  

-u v l & R ~ ~ C M I I I T T P I ?  - 
FILTER PRIMARY GROSS BKGD EFFLUENT ACTSUITY PAGE 1 

I - w r  

1 FE-11A U-235 9.  15 0.643 0.224 0.348 
3 - - PI 1-23-5!-- 4 . - - - - 7 n + 2 # - W 6 - 0 L  - 

7 
B 
9 

I 1  I 

I ,  
I: 

I. 

I1 

. . . . . .  . . . . . .  . . .  . . .  . . . .  . . . .  . . . .  . . . . . .  . . . . . . . . .  . . . .  . .  . . .  
. .  

. . . .  
. .  

. . .  .... . . .  . . .  . . .  . . . . .  . . . . . .  . . .  
. I .  . .  

. . .  : .  : . . .  
. .  

. . .  

. .  . .  

. . . . .  
. .  . .  

. .  

. . .  
. .  

. .  
. .  . .  

. .  . .  

. .  
. .  . .  . .  

. .  . .  . .  . .  

_ei - - ?--7 
6 FE-46 PU-239 7, 13 0.550 0.207 0.340 
7 FE-51 PU-239 4. 18 0.832 0.360 0.353 
R SF-SA PI1 - VX? ?: .Inn.xaon-1C;1 0+3?= 

LOGGED ->DLl: 

-- 

. . .  . .  . . .  . . . . . .  

', .:I . .  . .  

. . . . . . .  . . .  . . .  . . .  . . . .  . . . . .  . . . . . . . . .  . . . . . . . .  . . . . .  . . .  . . . . . . . . .  

. .  . .  

. .  

. .  
. .  

. .  . .  

- - . .  

1 
? 
z 
2 
z 
21 
z 
21 
2' 
!I 

3 
0 

b 



. . . . .  

NALYSIS3 TIME: 10.0 WINS DATE: 06-AUG-84900349 DECAY HOURS= 241. 
AMPLINGI TIHE:168+0 HOURS CFM: 2.0 

. . .  . .  . . .  . .  . . : . .  
. .  

EPTH OF BURIAL CORRECTION FACTOR=2.33 (HULTIPLICATIUE) . .  

6 !' 

7 
8 
9 

. .  . .  . .  

. . . .  . . .  . . .  . . .  . . . . .  . . . . .  . . . . .  . . . . .  . . .  . . .  . . . .  . .  :. ,.. . . .  . . .  : . . .  . . . .  . I . . ' .  . 
. . '  " 3 5  . . .  . . .  . . .  . . .  

. .  
. . .  

. .  . .  

. . . . . . .  . . . . . . . .  . .  i .  

: 

. . . . . . . .  

. .  

- 

. . .  . . .  . . .  . .  
. .  : ..,. 

. .  
. . :  . 

. .  . .  

. .  . . .  . . .  . .  

30 
31 
12 
38 
34 

xi 
3 7  

38. 

~ ~ 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIUITY PAGE 1 

__-.- 
0 .  IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC . --.- ..... --- 
1 FE-11A U-235 10. 7 0.216 0.146 0 + 3 4 2  1*92E+13  4e21E-15 l t 7 6 E - 1 5  0.081 0.034 2.10E-02 
2 FE-15 PU-239 9. 7 0.216 0.256 0 

4 FE-40 U-235 4. 7 0.200 0.167 0 .  
5 FE-45 PU-239 7. 6 0.166 0.103 0.326 8 t 2 2 E t 1 2  3 

7 F t - 4 6  m 5 Y  - 5. 4 V t V 6 6  06- 0.541 
7 FE-51 PU-239 3. 6 0.166 0.081 0.341 
8 FE-54 PU-239 8 .  21 le05430tOOO 0.362 

3 - 

. . . . .  ... . . . . . . . .  . : . .  . . .  . I  kol . .  . .  . .  . . . . .  . .  . . .  
. . . . .  . .  . . .  

. .  

... . . . .  . . . . . . . .  . . . . .  . . . . .  . . . .  . .  . . .  . . .  . . . . .  _ _  . . .  . . . . .  . . . . . . .  - - -. - - - - 
. .. . . . .  .. _. . - . .  

- - - -. - _. - 
. .  

. .  . . - - . _  . .  . .  - - 
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C C  I M P U L S E 3 3  

S 

AREA: TA-48-1 TYPE: STAKCA3 SAMPLING PERIOD 03-AUG-84@08<>10-AUG-84@08 

I 

-. . 
. .  

P Y  d- CCFl a 9 -.. 
U CI I Lml r i m  I I r'HUL5 1 

. .  

. . . .  
% .  

. .  
. .  . . .  

4 r  n n  - . I  A -- C L H + 3 5  1 1 u*r6d u 1 3 J - ~ ~ ~  * z - - z z  - 1 L  3.2iz - < - 235 2 FE-15 PU-239 6. 7 01199 01199 01346 
3 FE-18 PU-239 71 7 01188 01078 0.313 

5 FE-45 PU-239 71 8 01222 0.139 01331 
6 FE-46 PU-239 51 8 01222 01156 01339 

s a 1  V . A G . 3  V 1 - A  

8 FE-54 PU-239 ' 7. 8 01233 01175 01354 

- m n  n A 
L .  u v1 V I  1 

7 n a - 7  A 4 -+-t=E+Pu--23': 

. . . . . . .  
. . . .  

,..^. . . . . . .  . . .  

ZI 
I 

25 
26 

. . .  . . . . . .  . . .  . . .  . . .  . . . .  
. . .  V P T S l  T T ~ ~ E I  -I- n UT 

. .  
I .  

. .  
v II* 

;AMPLING3 T I M E : 1 6 8 * 0  HOURS CFM: 210 

-- 

.... . .  . .  
. . . .  . . . . .  . .  

:gj 3 i  

32: 
13 
14 
35 
36 

. .  ~. ~ . .  ~~ . .  
. .  DEPTH OF BURIAL  CORRECTION FACTORz2133 . ( M U L T I P L I C A T I V E ) '  1 . .  

. . .  . .  . . . .  

______ 
, . : 

la 
39 
40 
4 1  

. . .  
. . .  

. . .  : '  1: . .  
. . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . .  . . . .  _. - - - - - . . . . . . . . . . . . .  . .  . .. . . . . . . . . .  . . . . . . . . . . . . .  . . .  - - . -  

4 



C C  I M P U L S E 3 3  

&REA: TA-48-1 TYPE: STAKCA) SAMPLING PERIOD lO-AUG-84@08<>17-AUG-84@08 

ANALYSIS3 TIME: l o t 0  MINS DATE: 24-.AUG-84@16:15 DECAY HOURS= 176. 
SAMPLING3 TIME:168t0 HOURS CFM: 2tO 

DEPTH OF BURIAL CORRECTION FACTOR-2.33 CMULTIPLICATIUE) 

FILTER PRIMARY GROSS ' BKGD EFFLUENT A C T I V I T Y  PAGE 
VOt IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOLCML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

1 FE-11A 
2 FE-15 
3 FE-18 
4 FE-40 
5 FE-45 
6 FE-46 
7 FE-51 
8 FE-54 

-0GGED ->DL1 : 

U-235 
PU-239 
PU-239 
U-235 

PU-239 
PU-239 
PU-23? 
PU-239 

15. 6 0.166 .0.122 0.338 1.92Et13 7t24E-15 2953E-15 Ut139 01049 3162E-02 
7t 5 0.122 Ot083 0,337 1t52Et13 3t15E-15 1t53E-15 0.048 01023 5t25Et00 
4. 7 0.199 0.219 01338 
7t 21 1*05430t000 0.352 
4. 6 Ot133 01122 01317 
2. 5 O t l l l  01078 0.336 
5t 7 01211 0.149 01328 . .  
2 ,  5 Ot100 01086 0.335 

1 

..:. . 
3 
t 

. .  

.L. 

3 

' I  

.._ . . . - . . . . . . . . . . .. 
. .. .. . .  . .  . .  .. - .. . .  

. : I  
r . !  . 

.<," I- 
... I .  _ _  . .#* 

.. . . ... , 



.. . . .. . . . .  . . . -. _.  

C C I M P U L S E 3 3  

AREA: TA-48-1 TYPE: STAKCA3 SAMPLING PERIOD 17-AUG-84@16<>24-AUG-84@16 

ANALYSIS3 TIME: 10.0 MINS DATE: 31-AUO-84015:06 DECAY HOURS= 1671 
SAMPLING1 TIME:168tO HOURS CFM.' 2 .0  

DEPTH O F  BURIAL CORRECTION FACTOR=2.33 (Ml~LTIPLICATIUE) 

EFFLUENT ACTIVITY PAGE 1 FILTER PRIMARY GROSS BKGD 
XMPC UOL(IIL) U-CI/ML +-ERROR U-CI +-ERROR NO+ IDENTt ISOTOPE COUNTS LLD CPMC-ERROR EFFIC 

1 FE-11A 
2 FE-15 
3 FE-18 
4 FE-40 
5 FE-45 
6 FE-46 
7 FE-51 
8 FE-54 

> 

U-235 
PU-239 
PU-239 
' U-235 
PU-239 
PU-239 
PU-235' 
YU-239 

6. 8 0.233 01086 01329 
31 9 01277 0.171 01353 
3. 6 0,166 0.123, 01338 
5. 8 0,233 0.141 01337 
3. 8 0.244 0,194 0.330 

14. 21 1 * 0 5 4 3 0 + 0 0 0  0.352 
3. 7 0,188 0.242 0.317 
3. 5 0.122 01097 0,336 

3 

J 

' I  

.I 

- .  - 1 -  _ _  . 



C C I M P U L S E 3 3  

\REA: TA-48-1 TYPE: STAKXA) SAMPLING PERIOIS 24-AUG-84@08<>3l-AUG-84@08 

SNALYSISI TIME: 26.1 MINS DATE: 07-SEP-84@15:17 DECAY HOURS= 175. 
SAMPLING3 TIME:168+0 HOURS CFM: 2.0 

IEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS H K G D  EFFLUENI' 
40. IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL (ML 1 

1 FE-11A 
2 FE-15 
3 FE-18 
4 FE-40 
5 FE-45 
6 FE-46 
7 FE-51 
8 FE-54 

-0GGED ->DLl:  

U-235 
PU-239 
PU-239 

U-235 
PU-239 
PU-239 
PU-239 
PU-239 

26.  11 0.383 0.271 0.337 1 * ? 2 E t 1 3  
1 6 t .  8 0.222 0.096 0+332 1.52Et13 
13. 7 0.177 0.204 0.348 4.60Et10 

16. 9 0.277 0.171 0.353 8 t 2 2 E t 1 2  
29 . 6 0.166 0.122 0.338 6 * 9 2 E t 1 2  

12. 8 0.244 0.194 0.338 . . 1 * 7 S E t 1 2  

6. 8 0.233 0.086 0.329 

7. 8 0.244 0.142 0.337 

ACTIVITY 
U-CI/ML +-ERROR 

3.34E-15 1.25E-15 
2.16E-15 8 t08E-16  
1.69E-15 8.71E-16 

1+75E-15 5.44E-16 
4.30E-15 1.22E-15 

1.17E-lS 8.08E-16 

PAGE 1 
U-CI +-ERROR ' XMPC 

0.064 0.024 3+67E-02 
0.033 0.012 3.61Et00 
0.000 01000 2.82EtOQ 

Ot014  0.004 2.91Et00 
0,030 0.008 7+17EtOO 

0.002 0*001 1.96Et00 

- - . . . - - . . . . . . . - . . . . - . - . . . . - . 

- 
:, ' .  .. 
, :. f 

..:; 1 ! .  . .  

. .  
' 1  

.1 .. 
,. ! '  

. .. 

,. ii . 

n 
i 

14 
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C C  I M P U L S E 3 3  

AREA: TA-48-1 TYPE i STAKCA3 SAMPLING PERIOD 31-AUG-84@08<:>07-SEP-84@08 

ANALYSIS3 TIME: 10.0 MINS DATE: 14-SEP-84@13:43 DECAY HOURS= 1741 
SAMPLING3 TIME:168*0 HOURS CFM: 210 

DEPTH OF BURIAL CORRECTION FACTON=2*33 (MULTIPLICATIUki) 

FILTER PR I MARY 
~ ( O I  IDENT. ISOTOPE 

' 1 FE-11A U-235 
2 FE-15 PU-239 
3 FE-18 PU-239 
4 .  FE-40 U-235 
5 FE-45 PU-239 
6 FE-46 PU-239 
7 FE-51 PU-239 
8 FE-54 PU-239 

-0GGED ->DL1 : 

GROSS 
COUNTS 

81 

* 6. 
31 
1. 

. 21 
11 
11 
31 

EKGD EFFLUENT ACTIVITY PAGE 1 
LLJI CPMt-ERRON' EFFIC W i l l  ... ( M L  1 U-CI/ML . +-ERROR U-CI +-ERROR XMPC 

7 01211 0.153 0.339 1 1 9 2 E t 1 3  3.19E-15 1146E-15 010bl 0.028 1*99E-02 
8 01233 01187 01349 

21 1 + 0 5 4 3 0 * 0 0 0  0.370 
6 0.166 01173 0.324 
7 01210 01145  01337 
7 0.211 0.169 01348 
8 01244 01133 0.344 
7 0,210 01161 0.349 

J 

I' 

> 

-! 

3 
. .  

? 

'I 

:I 

' li 

. . .  

io 

". j 21 

. .. . . . . . .  

:I 
. .  . .  

. f b  

.il 

Y 



C C  I M P U L S ' E  3 3  

\REA:. TA-48-1 TYPE: STAKtA3 SAMPLING PERIOD 07-SEP-84@08<>14-SEP-84@08 

5NALYSISI TIME: 1040 MINS DATE: 21-SEF-84@16:20 DECAY HOURS= 1764 
SAMPLING1 TIME:168*0 HOURS CFM: 2.0 

IEPTH O F  BURIAL CORRECTION FACTORz2.33 CMULTIFLICATIUE) 

FILTER PRIMARY GROSS EKGD EFFLUENT ACTIUITY PAGE 1 
40. IIIENT, ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-UI t-ERROR XHPC 

1 FE-11A U-235 
2 FE-15 PU-239 
3 FE-18 PU-239 
4 FE-40 U-235 
5 FE-45 PU--239 
6 FE-46 PU-239 
7 FE-51 PU-239 
8 FE-54 PU-239 

-0GGED ->DLl: 

4. 7 04200 0.165 0,349 
2. 6 0.144 0,112 0.343 
5. . 6 0.144 0,133 0.347 
1. 6 0,155 0.150 0.347 
6. 5 0.122 0,109 0.352 8 1 2 2 E t 1 2  264PE-lS 1*26E-15 0,020 0.010 4.15EtO0 
3. 6 0.155 0.123 0.341 
1. 7 01211 0.136 0.357 
54 6 0.166 # * I O 0  01343  

. . -  . .  . .. . .  . .  

li 

I9 



I .  

C C  I M P U L S E 3 3  

AREA: TA-48-1 TYPE: STAK(A3 SAMPLING PERIOD 14-SEP-84@08(r2l-SEP-84@08 

ANALYSIS1 TIME: 10.0 MINS DATE: 28-SEP-84@14:35 DECAY HOURS= 1751 
SAMPLING3 TIME:16810 HOURS CFM: 2.0 

DEPTH OF BURIAL CORRECTION FACTOR=2*33  (MULTIPLICATIVE) ' 

NQt IDEN'T t ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/#L +-ERROR U-CI +-ERROR XMF'C 
.PAGE 1 

. .  
F 1L.TER PRINAHY GROSS BtiGD EFFLUENT A C T I V I T Y  

1 FE-11A 
2 FE-15 
3 FE-I8 
4 FE-40 
5 FE-45 
6 FE-46 
7 FE-51 
8 FE-54 

LOGGED ->DLl: 

u-235 
PU-239 
PU-239 

U-235 
PU-23Y 
PU-239 
PU-239 
PU-239 

61 21 
41 7 
7. 4 
€3. 6 
5* 5 
7. 7 
1. 7 
3, 6 

1 t 0 5 4 3 0 * 0 0 0  0.354 
01188 01116 0.327 
0,055 0,088 01338 4 t 6 0 E t 1 0  3t50E-15 1t55E-15 01000 01000 5 4 8 4 E t 0 0  
0.166 01111 0.322 9 1 4 8 E t I l  3 t61E-15  1167E-15 0,003 0.002 l t 8 1 E - 0 2  
0.122 01083 01349 
01177 01164 01343 
0.210 0.176 01347 
01166 01122 0.347 

. . . . . . . , . . . . . . . 
~ . . . . . . .. . . .  

1 

' U  

!I 

14' 

li 

ii 

I 



. 

C C I M P U L S E I I  

,. .. f . .  
: ?  

$REA: IA -48 -1  'I'YF'E: STAKtA3 SAMPLING PERIOD 21-SEP-84@08(>28-SEP-84@0~ 

WALYSISI  TIHE: l G + G  MINS D A T E t  09-OCT-84@13:24 DECAY HOURS= 269, 
SAMPLINGJ TIME: l68+G HOUR'S CFH: 2.0 

SEPTH O F  BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIUE) 

F 1 L . m  PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
40. IDENT* ISOTOPE COUNTS LLD CPWt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI  +-ERROR: XWPC 

1 FE-11A 
2 FE-15 
3 FE-18 
4 FE-40 
5 FE-45 
6 FE-46 
7 FE-SI  
8 FE-54 

.OGGEL! -:*DL 1 : 

u-235 
PU-239 
PU-239 

U-235 
PU-239 
PU-239 
PU-239 
PU-239 

20. 7 0,199 0,126 0,347 1 + 4 2 E t 1 3  9*52E-15  3 * 0 5 E - ' l 5  0,183 0,059 4*76E-02 
10, 8 0+22230+000 0.317 1 + 5 2 E t 1 3  4 + 5 0 E - I 5  1+74E-13  0.068 2,635 7 .51Et00  

0 .  8 0,222 O i l 9 2  01354 
4, 8 0.222 0,087 0.334 
7. 8 0,249 0.151 0,339 
13. 8 0 1 2 4 4  0.123 0.351 6 . 9 2 E t 1 2  5.52E-15 2.13E-15 0.038 0,015 9 + 2 0 E t 0 0  

P I  . 18 0.882 0 .343 O e 3 5 1  
Y *  12 0,477 0,323 0 .341  

i 4  

IS 

I 6  

. .  . . . . . .  - .  . 
i 

!I 
. .. 

11 



C C  I M F ' U  L S E 3 J  

+REA: TA-48-1 TYFE: STAKIf43 SAMPLING PERIOD 28-SEP-84~08(S05-OCT-84@08 

M A L Y S I S J  TIME: 10*0 MINS DATE: 12-0CT-84@11:07 DECAY HOURS= 171, 
%MPLINCjl TIME:168*0 HOURS CFM: 210 

DEPTH OF BURIAL CORRECTION FACTCIR=2*33 (MULTSPLICATSUE) 

F I 1. TEH F'R I MARY 
iu'o IDENT * r SOTOPE 

, 1 FE-11A 
2 FE--15 
3 FE-:LG 
4 FE-40 
5 FE-45 
6 FE-46 
7 FE-51 
8 FE-54 

,OGGED -:*BLl: 

. . .. 

U-235 
PU-239 
FW-239 
u-235 

PU-239 
PU-23Y 
FU-239 
PU-23Y 

0.329 
0 338 
0 347 
0.335 
0 37Y 
Q 4 337 
0 + 332 
0 + 329 

EFFLUENT ACTIVITY PAGE 1 
XMF'C u - C I  t -ERRCIR UQL(ML1 U-CI/ML +-ERROR 

. . .  - . . . . - .. . 

.... 

.? 

I 

:3 

'! 

? 

i 3  

I 4  
. .. . .  

.!J 

n 

14 



C C  I H P U L S E J l  

AREA: TA-48-1 TYPE: STAKCA) SAHPLING PERIOD OJ-OCT-84008<>12-OCT-84@08 

ANALYSIS3 T I M :  10.0 HINS DATE: 19-0CT-84@15:41 DECAY HOURS= 176. 
SAHPLINGJ TIHEtl68.0 HOURS CFH: 2.0 

-_--.---, 

DEPTH.OF BURIAL CORRECTION FACTOR32.33 (HULTIPLICATIUE) 

NO. IDENTt ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(HL) U-CI/HL +-ERROR U-CI +-ERROR XMPC 
FILTER PRIHARY GROSS ' RKGD EFFLUENT ACTIVITY PAGE 1 

1' fE-11A 
2 FE-15 
3 FE-18 
4 FE-40 
S f E-45 
6 FE-46 
7 FE-SI 
8 FE-54 

LOGOED ->DLlt 
. * .  .' . 

U-235 
PU-239 
PU-239 

PU-239 
PU-239 
PU-239 
PU-239 

U-235 ' '  

8 0  8 0 0 2 4 4  0 0 1 4 2  00337 
7. 8 0.222 0.171 0.329 
9. 2 O t l O O  0.316 0.348 4 t 6 0 E t l 0  4022E-15 1o05E-15 0.000 0.000 7 0 0 3 E t 0 0  
3. 2 01200 0 0 4 2 1  0.349 9 t 4 8 E t l l  5026E-16 2.02E-15 0.000 0.002 2063E-03 
2. 7 0.199 01100 00335 
2. 5 00088  0.169 0.347 
2. 7 0.210 4.183 0.339 
3. 7 0.216 0.248 0.326 

I 
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C C I M P U L S E J J  

AREA: TA-48-1 TYPE: STAKCA) SAHPLING PERIOD 12-0CT-84@08019-OCT-84@08 

ANALYSIS1 TIHE: 1010 HINS DATE: 26-0CT-84@14:02 DECAY HOURS= 1741 
SAHPLINGJ TIHE:168t0 HOURS CFM: 210 

DEPTH OF BURIAL CORRECTION FACTORs2133 (HULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD . EFFLUENT ACTIVITY PAGE 1 
NO1 IDENTt ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(ML) U-CI/HL +-ERROR U-CI +-ERROR XHPC 

1 
2 
3 
4 
5 
6 
7 
8 

> 

- . . . . - . 

FE- l lA  
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 

U-235 
PU-239 
PU-239 

U-235 
PU-239 
PU-239 
PU-239 
PU-239 

81 21 l t0543OtQOO 01361 
161 6 01155 01133 01326 l r 5 2 E t 1 3  8t13E-15 2t75E-15 01123 01042 l r 3 6 E t Q l  
31 5 01100 01086 01327 
31 8 01266 01122 01337 
71 6 01133 01086 01329 8122Et12 3t16E-15 1t5JE-15 01026 01013 5127Et00 
51 6 01155 01133 01348 
31 8 04222 0.109 01349 
31 6 01144 01112 01335 

_ .  _ _ .  . _  _ _  - . - . . . . ._ . . . 

. 

I .  

. I  

I 

12 

: 13 
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Cf I M P U L S E 3 3  

AREA: TA-48-1 TYPE: STAK€A> SAMPLING PERIOD 19-OCT-84@08<>26-OCT-84@08 

ANALYSIS3 TIHE: l o t 0  UINS DATE: 02-NOW-84913:30 DECAY HOURS= 174. 
SAHPLINGI TIHEt168tO HOURS CFH: 2.0 

DEPTH OF BURIAL CORRECTION FACTORs2t33 (MULTIPLICATIVE) 

PAGE 1 FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
Not IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/)IL +-ERROR U-CI +-'ERROR XUPC 

1 FE-11A U-235 
2 FE-15 PU-239 
3 FE-18 PU-239 
4 FE-40 U-235 
5 FE-45 PU-239 
6 FE-46 PU-239 
7 FE-51 PU-239 
8 FE-54 PU-239 

LOGGED ->DLl: 

8. 21 l t05430tOOO 0.361 
10. 8 0.233 0.111 0.316 1 t 5 2 E t 1 3  4*45E-15 1t97E-15 01068 0.030 7t42EtOO 
8 *' 6 0.166 01150 0.327 4r6OESlO 3*56E-15 1t55E-15 0.000 01000 5.93Et00 
3. 8 0.266 0.122 Ot349 
4 . .  7 O t 1 8 8  0.126 0.345 
3t 6 0.155 0.101 0.348 
,ot 8 0.233 O t 1 2 2  Ot372 
3t  6 0,144 0.112 Ot336 

\ 
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C C  I M P U L S E J J  

AREA: TA-48-1 TYPE: STAKCA3 SAMPLING PERIOD 26-0CT-84@08<>02-NOU-84@08 

ANALYSIS3 TIHE: l o t 0  HINS DATE: 09-NOU-84815:08 DECAY HOURS= 175. 
SAMPLING3 TIHE:168+0 HOURS CFM: 2tO 

DEPTH OF BURIAL CORRECTION FACTOR=2t33 (MULTIPLICRTIUE) 

' EFFLUENT ACTIVITY PAGE 1 FILTER PRIMARY GROSS BKGD 
NO* IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  UOLtML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

1 FE-1lA 
2 FE-15 
3 FE-18 
4 FE-40 
5 FE-45 
6 FE-46 
7 .  FE-51 
8 FE-54 

LOGGED ->DLl: 

............ 

U-235 
PU-239 
PU-239 

U-235 
PU-239 
PU-239 
PU-239 
PU-239 

11t 21 lt05430t000 O t 3 6 1  
3. 7 01188 01183 0.316 
st 7 0.188 0.092 Ot327 
7t  6 O t 1 6 6  01175 0.348 9 t 4 8 E t 1 1  2 t82E-15  1+21E-15 0+003 O t O O l  l t 4 1 E - 0 2  
3t  3.0t033 O t 0 4 9  0.345 
3 t  7 01177 O t 1 2 9  01348 
6t 7 01183 O t 1 7 2  01372 
4t 6 01166 O t l 2 l  01336 

. . . .  . . . .  . - . . .  - . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . .  - . . . .  - . . . . . . . . . . . . .  - . . .  -. . . .  ... ._ - . . . . . . . . . . . . . . .  - . .  
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L C I M P U L S E J J  ' 

:EA: TA-48-1 TYPE: STMCA3 SAHPLING PERIOD 02-NOU-84@08~~>09-NOU-84@08 

!ALYSISl TIME: 10.0 MINS DATE: 16-NOV-84@08:53 DECAY HOURS= 169. 
IMPLINGJ TIME:168tO HOURS CFH: 2.0 

PTH OF BURIAL. CORRECTION FACTOH=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS EKGD EFFLUENT ACTIVITY 
8 .  IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

1 FE-11A 
2 FE-15 
3 FE-18 
4 FE-40 
5 ' FE-45 
6 FE-46 
7 FE-51 
8 FE-54 
GGED ->DL1 : 

U-235 
PU-239 
PU-239 

U-235 
PU-239 
YU-239 
PU-23? 
PU-239 

12. 8 0.222 0.130 0 1 3 4 3  1.92Et13 5.23E-15 2.OSE-15 OtlOO 01039 2.62E-02 
13t 21 1.054 0.583 01351 
14. 6 01144 0.123 0.323 4.60Et10 7.14E-15 2.53E-15 0.000 0.000 1 ~ 1 ? E t 0 1  

17. 7 0,210 0.153 0.340 8 9 2 2 E t 1 2  8.04E-15 2.69E-15 Oi066 OtO22 1 1 3 4 E t 0 1  
5 .  5 01111 01116 O t 3 3 4  

8t  8 0.222 0.164 0.352 
4. 7 Ot177 01109 01353, 
41  7 0.188 OtIOS 01367 

PAGE I 

. . . . . . . . . . .  - . . . .  - . . . .  - . - . . . . . . . . . .  . . . . . . . .  . . . . . . . . .  . . . . .  - . . . . . . . . . . . .  
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C C  I M F U L S E 3 3  

REA: TA-48-1 TYPE: STAKXA3 SAMPLING PERIOD 09-NOU-84@08<>16-NOV-84@08 

NALYSISI TIME: 10.0 MINS DATE: 27-NOV-84@15:34 DECAY HOURS= 272. 
AMPLINGI TIME:168*0 HOURS CFM: 2 * 0  

EPTH OF: BURIAL CORRECTION FACTOR=2*33 (MULTIPLICt3TIVE) 

PAGE 1 FILTER PRIMARY GROSS BtiGU EFFLUENT A C T I V I T Y  
0 1  IDENTI ISOTOPE COUNTS L L D  CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

1 FE-11A U-233 
2 FE-15 PU-239 
3 FE-18 PU-239 
4 FE-40 U-235 
5 FE-45 PU-239 
6 FE-46 PU-239 
7 FE-51 PU-23? 
8 FE-54 PU-239 

OGGED ->DLl: 

5. 8 0.244 0.113 0.331 
6 6  8 Ot244 0.123 0.349 

11. 16 0.688 0.214 0.344 
4. 12 0.455 0.194 01339 

12. 8 0.244 0.218 06338 8 t 2 2 E t 1 2  5919E-15 1.84E-15 Ot043 O t O 1 9  8.65Et00 
10. 2 0.200 0.447 0.301 6192Et12 4t88E-15 2.19E-15 0,034 0.015 8413Et00 

7 4  13 Ot543 0.218 0.342 
9. . 6 0.149 Ot104 0.315 1.75Et12 4t37E-15 1+89E-15 01008 01003 7.29Et00 

." 
i 

. .  
. .  . .  :_ 
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C C  I M P U L S E 3 3  

REA: TA-48-1 TYPE: STAKCA) SAMPLING PERIOD 16-NOV-84@08~>21-NOU-84e0S 

NALYSIS3 TIME: 1017 MINS DATE: 30-NOU-84@11:59 DECAY HOURS= 220t 
AMPLING3 TIME:120t0 HOURS CFM: 210 

EP'TH OF BURIAL CORRECTION FACTOR=2,33 (MULTIPLICATIVE1 

FILTER PRr MARY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 
01 IDENTI ISOTOPE COUNTS LLIS CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

1 FE-11A 
2 FE-15 
3 FE-18 
4 FE-40 
5 FE-45 
6 FE-46 
7 FE-51 
8 FE-54 

3GGED ->DLl: 

u-235 
FU-239 
PU-239 

U-235 
PU-239 
PU-239 
PU-239 
PU-239 

9. 7 Ot188 01060 01352 1 1 3 7 E t 1 3  4 t79E-15  2 t25E-15  0,066 0.031 2*39E-02  
71 7 0.177 01139 0.320 

131 7 01211 0.145 0.335 3 t 2 8 E t 1 0  7 t 7 3 E - i 5  218'7E-15 OtOOO O+OOO 1 1 2 9 E t 0 1  
61 8 01244 01113 01331 
7 t  8 01244 Ot123 0134Y 

.71  16 01721 0.215 0,344 
51 12 01466 0 1 1 4 1  01339 
5. 8 01221 01221 01338 

. . .. . .. . . . .  
. .  . . .  . . . . . . - . _ _  . . . . . . . . . . . 
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t t  I M P L I L S E I J  

REA: TA-48-1 TYPE: STAKCA3 SAMPLING PERIOD 21-NOV-84@08030-NOW-84@08 

NALYSISJ TIME: 1010 MINS DATE: 07-DEC-84@14:22 DECAY HOURS= 174. 
AMPLING3 TIME:216+0 HOURS CFM: 2.0 ' 

EPTH OF BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIVE) 

FILTER PRIMARY 
9. IDENT+ ISOTOPE 

I FE-11A 
2 FE-15 
3 FE-18 
4 FE-40 
5 FE-45 
6 FE-46 
7 FE-51 
8 FE-54 

OGGED ->DLl: 

u-235 
PU-239 
Y u-234' 

U-239 
YU-23? 
PU-239 
PU-239 
YU-239 

GROSS . BKGD EFFLUENT A C T I V I T Y  PAGE 1 
COUNTS LLD CYMt-ERROR EFFIC V O L ( M L )  U-CI/ML +-ERROR u-GI t-ERROR XMPC 

9. 7 0.199 0.149 01336 2 t 4 7 E t l 3  2,?8€-15 1128E-15 0,074 0t032 1*49E-02  
13. 8 01233 0.141 0.333 l r 9 5 E t 1 3  4 t 5 7 E - 1 5  1173E- I5  01089 0.034 7 t 6 2 E t 0 0  

4. 7 0.18% 01092 0.317 
7. 6 0.166 0.086 0.306 1 1 2 2 E t 1 2  2149E-15 1128E-15 0.003 0.002 l t 2 5 E - 0 2  
4. 5 01111 0.105 0.319 

11. 16 0.710 01372 0.304 
61 7 01199 0.166 01310 
4. 8 0.222 0.097 0.337 

I 

3 
" 

I 

1 
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C C I M P U L S E I I  

iREA: TA-48-1 TYPE: STAK<A3 SAMPLING PERIOD 30-NOU-849~8(~07-DEC-84@0~ 

NALYSIS I  TIME: ,1010 MINS DATE: 14-DEC-84@14:18 DECAY HOURS=. 174, 
iAMPLING3 TIME:168tO HOURS CFM: 2 + 0  

IEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIUE) 

, FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
101 IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL { M L  1 U-CI/ML t-ERRCIR U-CI +-ERROR XMPC 

1 FE-i1A U-235 
2 FE-15 PU-239 
3 FE-18 PU-239 
4 FE-40 U-235 
5 FE-45 PU-239 
6 FE-46 PU-239 
7 FE-51 FU-239 
8 FE-54 PU-234 

.OGGED ->DL1 : 

9, 7 0,177 0,147 0,336 i192E+i3 3.Y5E-19 1t66E.-15 0+07\C, O*O3.l! 1*5'7E.-02 
41 21 14054 01583 0134Y 

10. 7 0,183 01116 01357 4 1 6 0 E . t i 0  4120E-15 1+76E-15 0,000 0,000 7*00E.C.00 
41 7 01177 0*0?7  0 1 3 4 1  
6 .  8 01266 01150 01346 
31 4 0,066 0 , 0 7 0  01350 
I1 6 01144 0,113 01340 \ 

71 7 01183 01147 01350 

. . . . . . . . . . . . .  . . . . .  - . - . . .  
- .- . . . .  . . . . .  - - . . . .  
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C C  I M F ' U  L S E I1 
r 

REA: TA-48-1 TYPE: STAKCA) SAMPLING F'ERIOD 07-DEC-84@08(S14-nEC--~4~08 

NALYSISI TIME: 1010 MINS DATE: 21-DEC-84@14:36 DECAY HOURS= 175. 
AMPLINGI TIME:168*0 HOURS CFM: 2.0 

EPTH OF BURIAL CORRECTION FACTOK=2*33 (MULTIF'L.ICATIVE) 

FIL~ER PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 
01. IDENT+ ISOTOPE COUNTS LLD CPMt-ERROR EFFIC V O L ( M L )  U-CI/MI, . +-ERROR U-CI' +-ERROR XMF'C 

1 FE-11A 
2 FE-15 
3 FE-18 
4 FE-40 
5 FE-45 
6 FE-46 
7 FE-SI  
8 FE-54 

OGGED ->ISLl: 

U-235 
YU-239 
FU-239 

U-235 
PU-239 
PU-239 
PU-239 
YU-239 

121 8 01244  01150 01300 1 + 9 2 E f 1 3  5185E-15 2129E-15 01112 01044  2192E-02 
40 1 8 01249 01257 01303 1 1 5 2 E t 1 3  2127E-14 6+00E-15 0 i 3 4 5  0+0?1 3 * 7 ? E + O l  
10, 8 0124Y 01122 0,336 4160Et10 4110E-15 1182E-15 0*000 01000 6 + 8 4 E t 0 0  
61 7 01199 0+086 0;347 
2, 5 01111 01126 01328 
61 8 . 0 * 2 4 4 3 0 + 0 0 0  0.342 
81 8 01232 01'136 01363 
4 1. . 6  0,166 0,132 0,336 

- . - .... . . .  . .  . . .  - - - - . . . . . .  . . . . . .  . . .  - - - . .  . . -  .. . . . . . . . . . . . . .  . . -  . . _. . 
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C C  I M F'U L 5 E I1  

. . . . . . . . .  - . .  

: I  . -  

:A: TA-48-1 TYPE: STAK€A> SAMPLING PERIOD 14-DEC-84@08~>21-DEC-84@08 

)LYSIS3 TIME: 10,O MINS DATE: 28-DEC-84@15:06 DECAY..HOURS= 1751 
IPLINGI.TIME:I~~D~ HOURS CFM: 2-0 

? 

'TH OF BURIAL CORRECTION FACTORz2133 (MULTIPLICATIUE) 

FILTER PRIMARY 
IDENT. ISOTOPE 

. FE-11A U-235 
! FE-15 PU-239 
b FE-18 PU-239 
i FE-40 U-235 
I FE-45 PU-239 

FE-46 PU-239 
FE-51 YU-239 

: FE-54 PU-239 
iGED ->DLl: 

I 

. . . .  - . . .  

GROSS 
COUNTS 

91 
3. 
6, 
3, 
7, 
7, 
2, 
4 1  

BKGD EFFLUENT ACTIVITY PAGE 1 
LLD CPht-ERROR EFFIC VOL(HL1 U-CI/ML +-ERROR U-CI t-ERROR XHPC 

8 01233 :0+086 0,351 1+92E+13 3+49E-15 1t68E-15 0,067 01032 l + ' . ; J ! E ~ - O 2  
7 0,177 0,109 0.331 
16 0.710 0,182 01342 
6 01166 01122 0*35Y 
6 01133 01103 0,342 8+22Et12 3+04E-YS 1146E-15 0,025 01012 !5,07E.t00 
8 0.233 0,141 (1,342 
8 01255 0.142 0,317 
7 01188 0,105 0,307 

. -  . .  
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C C I M P U L S E I I  

A: TA-48-1 TYPE: STAKCA3 SAMPLING PERIOD 21-DEC-84@08.~:)28-DEC-84~0~ 

LYSIS3 TIME: 1010 MINS DATE: 04-JAN-85@14:39 DECAY HOURS= 151. 
PLINGI TIME:168+0 HOURS CFM: 210 

TH OF BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIUE) 

FE-llc5 
FE-15 
FE-18 
FE-40 
FE-4s 
FE-46 
FE-51 
FE-54 

GED - : m i  : 

. . .  

u-235 
PU-239 
PU-239 
u-235 

F'u - 2 3? 
F'u-238 
PU-239 
PU-239 

GROSS 
COUNTS 

6. 
61 
21 
6. 
31 
41 
51 
4 .  

H K G D  EFFLUENT ACTIVITY PAGE 1 
LLD CF'M+-ERROR EFFIC UOL(ML1 U-CI/ML +-ERROR U-CI +-ERROR XMPC 

8 0,233 01150 01324 
6 0.144 0.008 0.33% 
7 0.188 01153 01337 
21 l+054 01583 01351 
8 01244 01142 01337 
6 01133 0.122 0,350 
7 01211 0.126 0.347 
6 0.155 0+130 01342 
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ALYSISJ TIHE: 10.1 HINS DATE: 02-HAR-84@11:24 DECAY HOURS= ,163. 
HPLINGJ TIHE: 72.0 HOURS CFHt 2.0 

. . ___ .__--_. .-. ... ._ . __---_. -. __-... . ._ 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIUITY 
.e.-- ..-IPENT_w ISO.TOPE COUNTS. .. LLD . .CPHt:ERRQR EFF.IC ..UOLtHL1 U-CIlHL +-ERROR ---U-CI t-ERROR 

1 FE-41 U-238 11. 15 0.633 0.254 0.352 #.-I ; 
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C C  I M P U L S E 33 

EA: TA-46 TYPE: STAKCA) SAMPLING PERIOD 24-FEB-84@16<>02-MAR-84@16 

ALYSIS3 TIME: l o t 0  MINS DATE: 09-MAR-84@14:15 DECAY HOURS= 166. I' 

1 - fly238 .. 
GGED ->DLlt  
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7 .  15 0.316 0,225 0.339 . 
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INALYSISI TIME: 1010 HINS DATE: 23-MAR-84@10:21 DECAY HOURS= 1621 
:AMPLING] TIME:168+0 HOURS CFM: 210 

F I LTER PRIMARY GROSS 
ID .... IPENT, J[SOTIlF'E COUNTS L1.D CFht-ERROR 

1 FE-41 U-238 71 8 0+266 01132 01315 
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STAKCA) SAMPLING PERIOD 

- . .  -_- .... - .. 

.<A .:. : rx; 4 +: .... .,.. 
€R.FA : m-46 TYPE: 
:&<. 

.w;;" - _. . .. .._ . . .  _.  .. 
INALYSISI TIME: 10.0 
;AMPLING3 T IME: l68+0  

MINS IlATE: 30-MAR-84@11:16 DECAY HOURS= 163. 
HOURS CFM: 2 .0  

I -  - 
91 

GROSS BKGD EFFLUtN I' 
. . C Q U N l S  - .LL.II.- .CPMt-ERROR EFFIC - VOL(ML1 

8. 12 0.455 0.166 0.344 I FE-41 U-238 
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C C  I M P U L S E J] 
. I L  
I V  Y 

ANALYSIS] TIME: 1010 MINS DATE: 13-APR-84@11:31 DECAY HOURS= 164. 
P P ~ Y +  - n 
Y l a m  # I ,  L . V  

- 7 f w T T C a w \  
& . Y Y  , I  *I 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
\ I I  -c;hFwL + ER-K rwr 

1 FE-41 U-238 41 8 01265 01149  01337 
- - - 

. 
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AREA: TA-46 TYPE: STAKCA3 SAMPLING PERIOD 06-APR-84@16013-APR-~4@16 

ANALYSIS] TIME: 10.0 MINS DATE: 20-APR-84@11:54 DECAY HOURS= 164+ 
SAMPLING1 TIME:168+0 HOURS CFM: 2 + 0  

DEPTH O F  BURIAL CORRECTION FACTOR=2+33 (klULTIPLICATIUE) 

FILTER PRIHARY GROSS BKGO EFFLUENT ACTIUI'TY 
NO+ IDENT + ISOTOPE COUNTS LLD CPM+-ERRQR EFFIC UOL(ML) IJ-CI/ML +-ERROR U-CI  t-ERROR 

PAGE 1 
XMPC 

1 FE-41 U-230 5 +  9 0*3QQ 01150 01332 
LOGGED ->IILl: 
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. .  ' 

EA: 

- ALYSISI  'TIME: 10.0 MINS DATE: 27-APR-8 4@10:5.5 EitCA'f HUUKS - 65 5 

MPLINGI T IME: l&S+G HOURS CFM: 2.0 6 
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. .  
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... II 

I2 
a 3  

FILTER PRIMARY GROSS BKGD ' EFFLUENT ACTIVITY . PAGE '1  -__ . 
U-CI +-ERROR m r c  NO* IDENT, ISOTOPE-- COUNTS LLD CF'Mt-ERROR EFT IC WOL(ML1 U-CI/ML +-ERROR 

. .  AREA: TA-46 TYPE: STAK-CA) SAMPLING PERIOD 2S-MAY-84e16008-JUN-84@16 ' 

. . . .  . . . . . .  . . . . . . .  . . . . . . . .  . . . . . .  . .  . . . .  . . . . . .  . . .  ' - . _  - - . . - . . 

-_--- 

. . . . . . . . . . . . .  .. ---.- 

431 

051 
041 

06 
17 
48 

49 

-. ............ ---.. 

.............. -. ... 

5 L  

51 
5f 
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I .  

AREA: TA-46 TYPE: STAKXA) SAMPLING PERIOD 06-JUL-84@16<>13-JUL-84@14 

XMPC NO+ IDENT. ISOTOPE COUNTS LLD CPMt-ERROR E F F I C  UOL(WL) U-CI/ML +-ERROR U-CI  +-ERROR 

1 - - S .  e, 0 099 fi c 070 (yT-yJ  

- ANALYSIS3 TIME: 101 0 MINS 1 tATF: 20 .I111 - 84@13:3A D F C A Y H n I 1R S - A A .  
SAMPLING3 TIME:168*0  HOUR'S . .,CFM.: . .  2.0  . .  
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C C  I M P U L S E I 3  

AREA: TA-46 TYPE: STAtiCA) SAMPLING PERIOD 07-SEP-84616014-SEP-84e16 

ANALYSIS3 TIME: 1010 MINS DATE: 21-SEP-84@16:20 DECAY HOURS= 1681 
SAMPLING1 TIME:168tO HOURS CFM: 210 

DEPTH O F  BURIAL CORRECTION FACTOR=2*33 4MULTIPLICATIUE) 

F ILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE '1 
NO, IDENTt  ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  UOL{WL) U-CI/ML +-ERROR u-GI +-ERROR %MPC 
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C C  I H P U L S E 3 3  

RE4 t TA-46 TYPE4 STAKCA) SAWPLING PERIOD 05-OCT-84@16012-OCT-84@16 

NALYSIS3 TIHE; 1010 HINS DATE: 19-0CT-84@15:39 DECAY HOURS= 1681 
AHPLINGI TIHE:168*0 HOURS CFWt 2tO 

EPTH OF BURIAL CORRECTION FACTORs2133 <HULTIPLICATIUE)  

FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
O e  IDENTt ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOLOIIL) U-CI/HL +-ERROR U-CI +-ERROR XHPC 

1 FE-41 U-238 41 7 01177 O*lJ6 01326 
OGGED ->DL1: 
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C C  I H P U L S E 33 

AREA : TA-46 TYPE: STAKCA) SAHYLING PERIOD 12-OCT-84Q16<>19-OCT-84@16 

ANALYSIS3 TIHE: 1010 MINS DATE: 26-OCT-84014:Ol DECAY HOURS= 1661 
SAMPLING1 TIHE:16810 HOURS CFMt 210 

DEPTH OF BURIAL CORRECTION FACTORz2133 (MULTIPLICATIVE) 
T 

FILTER PRIflARY GROSS BKGD EFFLUENl ACTIVITY PAGE 1 
NO1 IDENTI ISOTOPE COUNTS LLD CPH+-ERROR EFFIC UOL(HL) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

1 FE-41 U-238 61 8 01222 01233 0.337 
> 



. C C I H P U L S E I J  

AREA: TA-46 TYPE: STAK(A3 SAMPLING PERIOD 19-0CT-84@16<>26-OCT-84@16 

ANALYSIS3 TIHE: 10.0 HINS DATE: 02-NOU-84@13:30 DECAY HOURS= 1650 
SAHPLINGI TIHE:168*0 HOURS CFH: 2.0 

DEPTH OF BURIAL CORRECTION FACTOR=2*33 (HULTIPLICATIUE) 

FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY XMPC PAGE 1 
NO. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(HL) U-CI/ML +-ERROR U-CI +-ERROR 

1 FE-41 U-238 7. 7 0.177 0.204 0.330 
LOGGED ->DLl: 
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C C  I M P U L S E 3 3  

I AREA: TA-46 TYPE: STAKXA) SAMPLING PERIOD 26-0CT-84@16<>02-NOV-84@16 

ANALYSIS3 TIME: l o t 0  MINS DATE: 09-NOV-84815:08 DECAY HOURS= 167. 
SAMPLING3 TIME:168*0 HOURS CFM: 2t0 

. .  

... ' 

. . .  
I 

DEPTH OF BURIAL CORRECTION FACTOR-2t33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
NO. IDENTt ISOTOPE COUNTS LLIl CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

1 FE-41 U-238 2t 7 01177 01204 0.330 
LOGGED ->DL1: 
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C C  I M P U L S E 3 3  

AREA: TA-46  TYPE: STAKCA) SAMPLING P E R I O D  02-NOU-84@16~>0~-NOU-84@16 

ANALYSIS3 TIME: 10.0 MINS DATE: 16-NOV-84@08:52 DECAY HOURS= 161. 
SAMFLING3 T I M E : 1 6 8 * 0  HOURS CFM: 2 . 0  

UEPTH OF B U R I A L  CORRECTION F A C T O R = 2 @ 3 3  ( M U L T I P L I C A T I U E )  

. .  

. . .  . 

F I L T E R  FRIMARY GROSS BK'GD ' EFFLUENT A C T I V I T Y  PAGE 1 
NO+ I D E N T t  ISOTOPE COUNTS L L D  CPMt-ERROR E F F I C  UOL(ML)  U-C I /ML  +-ERROR U - G I  +-ERROR XMPC 

1 FE-41 U-238 
LOGGED ->-DLl :  

10. 8 0,222 0.130 0.331 3.88E1.11 4.31€-'15 1a85E-15 0.002 0.001 1 * 4 4 E - 0 1  
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C C I M P U L S E 3 3  

AREA: TA-46 TYPE: STAKCAI SAMPLING PERIOD 09-NOV-84@16<>16-NOW-84@16 

ANALYSIS3 TIME: 1010 MINS DATE: 27-NOU-84@16:00 , DECAY HOURS= 2 6 4 ,  
SAMPLING3 TIME:168*0 HOURS CFM: 2 + 0  

DEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
NO. XDENT? ISOTOPE COUNTS LLD CPMt-ERROR EFFIC VOL(ML1 U-CI/ML t-ERROR U-CI +-ERROR XMPC 

1 FE-41 U-238 6. 6 0 . 1 4 4  0 + 1 0 l  0+3S2 
LOGGED ->DLl: 

i .  
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C C  I M P U L S E 3 3  
.- 

. .  
i .  

EA : TA-46 TYPE: STAK4A-A) SAMPLING PERIOD 16-NOU-84@16(>30-NOU-84@16 

ALYSIS I  TIME: 10.2 HINS DATE: 07-DEC-84@14:29 DECAY HOURS= 166. 
MPLXNGJ TIME:336.0 HOURS CFM: 2.0  

PTH OF BURIAL CORRECTION FACTOR=2t33 (MULTIPLICATIVE)  

F ILTER PRIMARY GROSS BKGD EFFLUENT ACTIUITY ' PAGE 1 
+ IDENTt ISOTOPE COUNTS LLD CYM+-ERROR E F F I C  UOL(ML) U-CI/ML +-ERROR u - C I  t -ERROR XMPC 

1 FE-41 U-238 18, 6 O t 1 6 6  O t 1 5 0  0.345 7t76Etll 4 t 2 4 E - 1 5  1 t 3 8 E - 1 5  ' 0.003 .0+001 1 + 4 1 E - 0 1  
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C C  I M P U L S E 33 

IREA: TA-46 TYPE: STAK<A) SAMPLING PERIOD 1 4 - D E C - 8 4 @ 1 6 0 2 l - D E C - 8 4 @ 1 6  

iNALYSIS3 TIME: 1 O * O  MINS DATE: 28-DEC-84@15:01 DECAY HOURS= 167. 
;AMPLING3 T I M E : 1 6 8 * 0  HOURS CFM: 2t0 

IEPTH OF BURIAL CORRECTION FACTORz2t33 (MULTIPLICATIUE)  

FILTER PRIMARY GROSS BKGD EFFLUENT A C T I U I T Y  PAGE 1 
!O+ IDENT. ISOTOPE COUNTS LLD CPMt-ERROR E F F I C  WOL(ML1 U-CI/ML +-ERROR IJ-CI t-ERROR XMF'C 

1 F'E-41 U-238 3. 8 0.222 0.120 01355, 
.OGGED --:>ISLl: 
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IALYSISI TIME: 10.1 MINS DATE: 20-JAN-84@15:02 DECAY HOURS= 167. 

5 FE-14 PU-239 13. 13 0.544 0.181 0.338 
6 FE-16 PU-239 12. 14 0.577 0 . 1 6 4  0 , 3 4 3 .  
I - A pl1-3xg - - 5 * -  .-a 0.222 0.220 0.347 .- .. .- 
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C C  I M P U L S E 1 3  

:EA: TA-43-1 TYPE: STAK(A3 SAHPLING PERIOD 24-FEB-84@16<>02-MAR-84@16 
-. . .  

!CSLYSISI TIME: 10.6.  MINS DATE: 09-WAR-84@14:12 DECAY HOURS= 166t \. . .  

TEB-. -. PRIHARY- .-GROSS -- 
XMPC U-CI +-ERROR t IDENTt ISOTOPE COUNTS L UOL(ML) U-CI/ML +-ERROR 

L- .FE9AA PU 
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rNiLYSIS3 TIME: 10.1 MINS DATE: 30-MAR-84@11:14 DECAY HOURS= 16.3. 
iAMPLING3 T I H E : 1 6 8 * 0  HOURS ' CFM: 2.0  
_-.. ....... _. . ._ . .. 

F I L'r E R PRIMARY GROSS BKGD 
io ,..-. . x m r _ .  ISO r w E  COUNTS LLD cm++ 

1 FE-9AA PU-239 

. - . . . . . . . . . . . . . . . . . . . . . . .  

- ..... 

_..---__- - - ._ . 
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C C  I PI P U L S E 3 3  

i I  
-1 

1 

ANALYSIS3 TIME: 1010 HINS DATE: 13-APR-84@11:31 DECAY HOURS= 1 6 4 1  
m m r - 1  m n  
u b r  I .  L t W  . .  

2 

. T I  

4 

FILTER PRIMARY GROSS EKGD EFFLUENT ACTIVITY PAGE 1 
T rf-n c PrJ#IP I i n  rc. - - 

bL-U Y I  - 
8 

9 

10 

17 

18 

19 ' 

20 

21 

22 

,23 

2 4 . .  

25'. . .  

1 

26 

2!. 1 

28 

29 

30 

31 

32 
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34 

35 

36 

31 

38 

3! 

40  

J1 

42 

43 

44 
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' C C I M P U L S E I I  , 

. . .  \REA! TA-43-1' TYPE: . S T A K € A l  S A W L I N G '  fERIOI f  13,-RFR-84@16020-APR-84@16: . . .  
. .  

I . .  . . .  . .  . .  
. .  

. .  . . .  

3 3 -: 
SAMPLING1 T IME:168+0  HOURS CFM: 2.0 

.. . ' . . .  . .  . .  . . .  . .  . . .  . .  . 
. .  . .. . . .. . .  

. . . . .  
. .  3EPTH OF BURIAL CORRECTION FACTORz2.33 (MULTIPLICATIVE.) , . .  

F r L'r ER F'RI MARY GROSS mxi EFFLUENT ACTIVITY . PAGE 1. 
IDENT+ ISOTOPE COUNTS LLD CPMt-E'RROR E F F I C  WOL(ML1 U-CI/ML +-ERROR u-CI +-ERH(J'R XMF'C 

1-FE:9A~-FU"SJ~ - 1 -  c 4. i.r-6-41() . 4 169 i, . 334 
2 FE-1OAA Pu-235, 3. 3 0+033 01G70 0 . 3 4 1  
3 FE-12 PU-235, 31 5 0.088 0.092 0.335 
4 . .- P11-239 2. 6 0,133 0,099 0+357 

. .  

. .  . .  . .  . .  . .  
. . .  . .  

. . .  
. : . 

. . .  
. . .  . . .  .. . . 

. .  
. .  

. .. 

. . . .  

. .  . .  . .  
i .  

. . . % .  : 
. .  

. .  
. .. . .: 

. .  

. .  . 

. . .  . 
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- -  
ALYSISI  TIME: 1Q.Q MINS DATE: 28-JUN-84@08:34 DECAY HOURS= 1313. 

.. . ... . . .. .. . .. . .. . _.. .. -- - -.. 

I 
7 

3 
4 

.. , .  

ut au-uru t~cTlJR-~!.33 - (nuLiirLiCAiivt) 

EFFLUENT ACTIVITY PAGE 1 FILTER PRIMARY GROSS BKGD 

6 
7 
8 
9 
1 

1 

4 FE-34 PU-239 13. 18 0.833 0.384 0.356 _--- -- I 

2 

.oGG€b D L / :  - 
2 
c 
1 

I 

--- -- -- - ----- ----- 

2 
3 
3 
3 
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C C  I fl  P I J  I- S E 3 3  

- - - - - -  t bTCIhICI3 SCIPIYLINb YkHIUlI 11 HAY 8 4 V l . 6 < > l k l  PIRY 8 4 V 1 4 .  I K M :  TA 45 1 , T Y Y t '  . 

WALYSIS3 TIME: 10.0 MINS DATE.: 25-MAY-84014:41 .DECAY' HOURS= 167. 
. .  . .  . . .  . .  . .  

iAMPLING3 TIME.'168.0 HOlJRS CFM: 2.0 

t .  - - ~ r n k k l - v k  . I  1 

lDtNl t 1 s m v t  L m l s  L L L .  (flL I IIL uti . A W L  
- -- PRIMARY ,GROSS BKGl EFFLUENT ACTIVITY ' PAGE 1 - - - - FILTER 

m. 

- 
1 

2 
3 
4 

5 
6 
7 
8 
9 
11 

I '  
I; 
I: 

........................ ... - . . .  ' 

__-- 'I i 

3( 
31 
31 
3; 

..... . - 

... .  ..... ....... _- -__ .-  

- .............. 
\ 

155 

..... 
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. . .  . . .  . . .  . . . . .  
. . . .  
. . . . . .  . . .  . . . .  . . .  . . .  . . .  . . .  

. .  

. .  

. .  

. . .  . . .  . .  . .  . .  
. . . .  . .  . . . .  

. .  
. .  

I. . .  
. .  . .  

. .  . .  . .  

. .  lNALYSIS1 TIHEt 1 O t O '  MINS ,DATE$ 08-JUN-84@11:38 :-.'.'DECAY HOURS'=; 164.' '.',, . I' . , ' '  . .  
. .  . .  

. .  . .  . .  : 
. .  : .  . 3AHPLINGJ TIHE:168tO HOURS CFH:' 2 t O  ' . .  

1 

3 
1 
5 
6 
7 

. . . .  . . .  . . .  ':. . -g: . . . . . .  . . . .  

. .  
. .  . .  . .  

. .  

. .  . .  . . . .  l9 
. .  

. .  ~~ 

. . .  
. .  

. .  
. .  ~ ~~~ ~ ~ ~ 

. .  . .: : PAGE '1 , . .  . : .  EFFLUENT ' ACTIVITY . .  

- ~~ 

FILTER PRIMARY GROSS ' BKGI) ' . . 

'40. IDENTt ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(HL1 U-CI/ML +-ERROR .. U-C1.t-ERROR XHPC 
~ 

1. FE-9AA PU-239 51 t 6 01144 O , t 1 3 2  01353 4 t 9 5 E t 1 2  2t58E-14 6t63E-15 O t 1 2 7  Ot033 4 t 2 9 E t 0 1  
2 FE-1OAA PU-239 3t 6 01144 01123 01321 3----rr12pu53 - 
4 FE-34 PU-239 7 t  15 0.632 01228 0.358 

/ t  - 8 D r 2 4 4 7 L 1 5 0  Ot3S2 , 
- 

-0GGED ->DL1 2 
: :  :,;g 

. . .  . . .  . .  . .  
. .  

I '  
I 
I 
1, 

I ,  

I !  11 

I 
I, 

'I 

. .  . .  

. . .  ' b  



. C C l M Y I J L S E 3 3  

. . .  . .  

REA: TA-43-1 TYPE: STAKCA) SAMPLING PERlOD 01-JlJN-84~16008-JUN-84e16 

4 

4 

2 FE-1OAA PU-239 6 +  7 OtlY9 0112% 0.330 
3 FE-12 PU-235' m--239 -4--7E-s-4 - K - - m m m %  0 ,508 

E 

. .  " . .  . . .  . .  : 1 
" 4 . .  . .  . .. . .  . .  . .  . . .  . 

. .  ' .  . 
. . .  .... . . .  . .  

. . .  . .  
. .. . .  

. .  . . .  . . . .  

. .  . .  . .  . .  . .  
. .  . .  . . . . .  .. . . . - 1  . .  

k . . .  

. .. 



LL: I M P U  L s E 3 3  

. .  . , . .  
, . . .  . . .  . .  

. .  
. .  . .  . . .  . 

. .  

WALYSISJ TIME: 10.1 HlNS DATE:'' 22-JUN-84@15:,42 ' .Dt'CAY 'HClllHS=. ,176. 
MIPLINGJ TIME:168.0 HOURS CFM: 2.0 

2 .  
3 
4 

5 

&:I 

. ._ 



C C  I M P U . L  S E 3 3  

I 

1 . .  EA: TA-43-1  TYPE: STACCXA) SAMPLING FERIOD 15-JUN-84@16<>22-JUN-84@16 . .  
. .  

. .  
ALYSIS3 TIHE: 10.0 HINS. DATE:'02-JUL-84@16:11 DECAY HOURS- 240. ' . . . .  

_ .  
MPLING3 TIME:168*0 HOURS CFM: 2.0 . 

1 

4 

f 
I 

. .  . .  PTH O F  BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

I1 

k 
--f EFFLUENT ACTIVITY PAGE 1 FILTER - - PRIMARY GROSS BKGD 

t IDENTI ISOTOPE COUNTS LLD CPMt-ERROR E F F I C ,  WOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

E 
< 

I.,:: 
-.-- --..- . 1 FE-9AA' . --. -- PU-239 . - 3. .. 10 0.332 Q.165 - 0.333 . 

2 '  'FE-1OAA PU-239 7. 7'0.216 0,098 0.336 
3 FE-12 PU-239 6. 7 0.216 0.172 0.341 

:, . i 

4 FE-34 FU-239 10. 6 0.166 0.102 0.332 5 t 7 4 E t 1 2  4 t61E-15  1 t93E-15  0.026 0.011 7 t 6 8 E t 0 0  1 dl 

. . I  

]I 91 

jid 

GGED->DLI : 

.- . .. .- 

_ _  

F4 
5 
6 
7 
d 

. .  

- ..- _- -._ 

_I  



C C  I M P U L S E 3 3  

. .  
. . .  . .  ' .  .. . .  

. .  1REA: TA-43-1 TYPE: STAKXA) SAHFLING PERIOD .22-JUN-84@16.<>29-JUN-84@16 . . t 
. .  QNALYSISJ TIME: 1010 MINS DATE: 06-JUL-84@16:02 DECAY HOURS= 1684 

SAMPLING3 TIME:168*0 HOURS CFM: 210 t 
E 

. .  --I 
il I 

. .  
. .  . 

. .  
DEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) ' 

- _. FILTER - ---- PRIMARY GROSS RKGD EFFLUENT ACTIVITY PAGE 1 
U-CI ! i' q 0 4  IDENT. ISOTOPE COUNTS'----LLD CPMt-EFROR EFFIC V O L ( M L 1  U-CI/ML +-ERROR t- RROR 

I' 
!I: 

. '  .f ._ . ._ . _._ .. - ---- ---. . -. .. - . 1 FE-9AA PU-239 41  8 01221 0 1 1 4 8  01346  
2 FE-1OAA PU-239 61 8 04266 O41SO 0+333'--' 

. . . .. . ..- - - . .- . - . . ._ . . . . . . . . . . . . - .. . . . . .. .- -_ . ._ 

3 FE-12 PU-239 41 7 01199 0.199 01340  

.- -- 
I' 
I! 

. .  . Y 
3 
3, 
31 
41 

' 

. .  . .  . .  

. .  . .  . .  . . .  
. .  

. .  

- 



C C I M P U L S E 3 1  

. I  . ? (  - .  

. .  
. .  . .  : 

AREA: TA-43-1 TYPE: STAK-CA) SAMPLING PERIOD,29-,JUN-84@16<>06-JUL-84e16 

PI YSIS3 T IMF,  10.0. " MINS DATF: 1.7 .I111 84@15*RP ISFCAY HnlIRS 68.  .' .+ - - i . .  
. .  

. .  . . '  . .  - - 
SAMPLINGI ~ 1 ~ ~ t i 6 8 . o  HOURS CFM: 2.0 

. .  
DEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE)  

2 
3 
4 

5 
6 
7 
8 
9 

IO 
I1 

' .  1 
. .  

2 FE-IOAA F'U-239 5'1 12 O t 4 7 7  0.253 0,331 

4 - 1A. 1 9  0.931 0 .  P A 1  0.344 
3 FE-12 PU-239 9 ,  12 0,488 O t 1 6 8  0.344 

I .  .- -.- 

? 

I O  

ig.  
20 
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C C I M F U L S E 3 3  ' 

ANALYSIS3 T 

FILTER P R I ~ ~ A R Y  GROSS EFFLUENT ACTIVITY PAGE 1 
U E N L - I S W -  rPM+ - W & O i L  e F c r r U O W  > 

1 FE-9AA PU-239 8, 7 0,199 0.180 0.300 4t95Etl2 3,686-15 lr55E-15 0,018 0,008 6t13Et00 
FE - 1 W - " U = P L  __ - _--- s--- ..an.333=n-343 

3 FE-12 PU-239 4,  7 0,216 0,098 0.347 
4 FE-34 PU-239 5. 6 0,150 0,164 0,316 

3 

. ._ . .- 
I 

. . . .  
.. 

. . .  . . . .  . . .  . .  . . .  I 
. . . . . . .  

. .  
. .  

. . . .  . . .  . . .  . . . .  . . . .  . . .  
. .  . .  

. .  
. .  

. .  . .  . .  . .  . .  . .  
--.-- 

. .  . .  . .  
. .  

. .  . .  
. .  

. . . .  . .  . .  ... 

. .  



. . . .  
. . .  . . .  

. . . . . . . .  . . . . . . . .  . . . . . .  . . .  . . . . . .  . .  . .  . . . .  
. .  . .  . .  . .  . .  . .  

. .: . .  
. .  . .  . .  . .  . .  

. .  . .  
AREA: TA-43-1' TYPE: ' STAK(A3' SAHPLING PERIOD 20-JUL-84@16<>27-JUL-84016 '. ' . '  

ANALYSIS3 TIHE: 10eO HINS DATE: 06-AUG-84@08:46 DECAY HOURS= 233t 
SAHPLINGI TIHE:168+0 HOURS CFH: ' 2 t O  

2 
3 
4 '  
5 

DEPTH O f  BURIAL CORRECTION fACTOR=2t33 (MULTIPLICATIUE) 

1 FE-9AA QU-239 1 Q t  13 0.522 0.185 0,363 
2 FE-IOAA FU-239 8t 13 01499 0.223 0 1 3 4 3  
5 - 3 t  13 01Slb VIZZ5 .ot3m 
4 FE-,34 PU-239 18. 18 0.832 01298 01353 

LOGGED ->DL1: 

. . .  . .  . .  
. .  

le 
IS 
2( 
2 1  

2: 
2; 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
UOL(ML) U-CI/ML +-ERROR 1I-CI t-ERROR Not IDENTt ISOTOPE COUNTS LLD CFM+-ERROR EFF.IC 

. .  

PAGE 1 
XMFC 

f 

E 
< 

1( 
31 

I 

3 

li 

. . .  : . . . . . . .  
' 

. . .  . . .  . .: . . . . .  . . . . . . . .  

. .  . .  . .  . .  . .  
: .  : : 

. .  
. .  

. .  . .  . % .  . .  
. .  

1 

31 
I 

. !  

. . .  . . .  . .  . .  . . .  . . .  . . .  . .  . . . .  

3; 

41 

4 
. . .  . . .  . .  . . .  . .  

. .  
. .  

. . .  . .  
. .  



C C  I H Y U L S E 3 3  
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t t I M P U L S E 3 3  

. . .  . . .  . . . .  . . . .  . .  . . . .  
. . .  ' . . . .  

: . .  

. .  . .  

. .  
: . 

. .  

. .  

- 

. .  

. . .  . . . .  . . .  
,AREA: TA-43-1 TYPE: STAKCAI. SAMPLING PERIOD 03-AUG-84Ul~6<>10-AUG-84@16 . ' . ' . 

. . . .  

39 
10 
11 

.42  
43 
14 

15 
46 
47 
48 

19 
50 

P' 

. .  . .  . .  

. .  . . .  

B 
9 

DEPTH OF BURIAL CORRECTION FACTORz2.33 (MULTIPLICATIVE) 1 II 

-YRftl-ms t r  r m-1 Y P A W  1 I 

NO. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC WOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

r r c % - f ? r - - P u = 2 3 P - - - - - - i 5 ~ *  u . drll u . & ~ - 7 ? x m a  I 

2 FE-1OAA PU-239 7. 13 0.555 0.299 0.336 II 

3 FE-12 PU-239 1. 7 0.216 0 .147  0.317 
4 d .  1 2  0.463 U * z B  0 1 3 4 B  2 

LOGGED ->DL1: 2 c 

I 

I 
I '  

11 

1 

ZI 

. .  

. I  

. . .  . . .  38 

. .  . . .  . . .  31 
. . .  . . . . .  . i  31 . '. . , 

. . .  . . .  . . .  . . . . .  
. .  . .  

. .  . .  . .  . .  
. .  

. .  



C C  I M P U L S E 3 3  

AREA: TA-43-1 TYPE: 

ANALYSIS1 TIME: 10.0 
SAMPLINGJ TIME:168*0 

STAK(A3 SAMPLING PERIOII~l0-AUG-84@16<>17-AUG-84@16~ 

MINS DATE: 24-AUG-84@16:13 DECAY HOURS= 1681 
HOURS CFM: 210 I 

' 1 '  
':: i' 

DEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIUE)  

PAGE 1 FILTER PRIMARY. GROSS BKGD EFFLUENT ACTIV ITY 
NO, IDENTI ISOTOPE COUNTS LLD CPM+-ERROR E F F I C  UOL(ML) U-CI/ML +-ERROR U-GI  +-ERROR XMPC . 

1 FE-BAA PU-239 71 11 01383 0.271 01337 
2 FE- IOAA PU-239 31 7 0,216 O e 1 . 1 6  01332 
3 FE-12 PU-239 . ' 2, 7 01188 0,126 01348 
4 FE-34 ' YU-239 4 ,  7 01211 01'161 01329 

LOGGED ->DLI: 

i? 

IS 

I6 

' i  

.% i .. ,..; . 
:; I1 

, :f 111 

I 

!!1 



C C  I M P U L S E 3 3  

AREA: TA-43-1 TYPE: STAKXA3 SAMPLING PERIOD 17-AUG-84@14<>24-AUG-84@16 

ANALYSIS3 TIME: 10.0 MINS BATE: 31-AUG-84@15:06 DECAY HOURS= 167. 
SAMPLING3 TIME:168.0 HOURS CFM: 2 , O  

DEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD EFFLUENT. ACTIVITY 
NO* IDENTI ISOTOPE COUNTS LLD CYMt-ERROR EFFIC VOL(ML) U-CI/ML 

1 FE-9AA PU-239 6 .  6 0.155 0.133 01347 
2 FE-1OAA PU-239 101 18 0.821 0,337. 0.343 
3 .  FE-12 PU-239 5 .  11 0,383 0.271 01337 
4 FE-34. PU-239 ' 2. 8 0.222 0.096 0.332 

LOGGED ->DL1 : 

+-ERROR u-CI +-ERROR 
PAGE 

XMPC 
1 

I 

- .. . . . .  . .  



C C . 1  M P U L S E 33 
\. 

AREA: TA-43-1 TYPE: .STAKCA> SAMPLING PERIOD 24-AWG-84@16(>3l-AUG-04@16 

ANALYSIS3 TIME: 27t3 'MINS DATE: 07-SEP-84@15:17 DECAY HOURS= '167. 
SAMPLING3 TIME:168*0 HOURS . CFM: 2t0 

DEPTH OF BURIAL CORRECTION FACTORs2t33 (MIJLTIPLICATIVE) 

FILTER' PRIMARY' GROSS BKGD EFFLUEN:T ACTIVITY ' . PAGE 1 
NO * IDENT t ISOTOPE COUNTS LLD CPMt-ERROR EFFIC VOL(ML) , U-CI/ML +-ERROR U-CI +-ERROR XMF'C 

1 FE-PAA PU-239 0 t  ' 6 0.155 0.113 01328 4 .95Et12  7 t73E-14  3 t01E-16  0.004 0 t O 0 1 ' 1 t 2 9 E t 0 0  
2 FE-10AA PU-239 14, 0 0.255 Ot123 01323 4.33Et12 l t 4 7 E - 1 5  4 t 6 7 E - I 6  01006 0 , 0 0 2  2.44Et00 
3 FE-12 PU-239 24. 13 0t522 0,185: 0.358 S . lSE t12  1 t8JE-15  4.55E-16 O * O O Y  01002 3 t 0 6 E t O 0  
4 FE-34 PU-239 l l t  12 0 t 4 7 7  0.178 Ot342  

LOGGED ->DLl: 

. .  , . . .  

'. . .  
. . .: . .I 
' ',I 
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. .  

C C I M P U L  

AREA: TA-43-1 TYPE: STAKCA3 SAMPLING PERIQD 3 

S E 33 

-AUG-84@164 

ANALYSIS3 TIHE: 1010 MINS DATE.: 14-SEP-84@13:40 DECAY HOURS= 166. 
SAMPLING3 TIHE:168t0  HOURS CFM: 2.0 . . 

DEPTH O F  BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIUE) 

F I L..'TER FVtTMARY GROSS BKGD EFFLUENT ACTIV ITY . PAGE 1 
UQL(ML) U-C I IML  +-ERROR I J - C I  +-ERROR XHPC NO+ IDENT+ ISOTOPE .COUNTS LLD CPMt-ERROR E F F I E  

1 FE-9AA PU-239 51 11 0.383 0.271 0.330 
. 2  F E - ~ O A A  PU-239 7. 8 01222 0.096 01338 

3 FE-12 PU-23Y 8 . '  7 0.199 01132 0.340 5 . 1 5 E f 1 2  3.24E'-15. 1152E-15 0+017 01008 5441Et .00 
4 FE-34 PU-239 0. 8 0.244 0.174 01320 

'LOGGED ->DLl:  
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. . . . .. . . . . . . .. 

C C  I H P U L S E 3 3  

$REA! TA-43-1 TY.PEt STAKCA) SAHPLING PERIOD 07-SEP-84@16<>14-SEP-84@16 

1NALYSISI TIME: 1010 HINS, DATE: 17-OCT-84@14:09 DECAY HOURS= 790e 
SAHPLINGJ TIHE:168*0 HOURS CFMg 210 

DEPTH OF BURIAL CORRECTION FACTORz2r33 (MULTIPLICATIVE) 

PAGE 1 FILTER PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  
' '401 IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC . UOL(H1). U-CI/ML +-ERROR U-CI +-ERROR XMPC 

1 FE-9AA PU-239 10. 13 0 * 5 4 3 . 0 + 2 0 7  0,350 
2 FE-1OAA PU-239 81 14 0.566 O e 2 1 7  01342 
3 FE-12 PU-239 31 6 01166 O * l l l .  01362 
4 FE-34 PU-239 71 7 01188 01126 01352 

-0GGED ->DL1 t 13 
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. .. .. . . . . . . . . . . . . _. . . . . . . . - .. . . . . . . . . . . 

t t  I M P U L S E 3 3  

AREA: TA-43-1 TYPE: STAK(A3 SAMPLING PERIOD 14-SEP-84@16<>21-SEP-84@16 

ANALYSIS] TIME: 1010 'MINS DATE: 28-SEP-84@14:33 ' DECAY HOURS= 1671 
SAMPLING3 TIME:168*0 HOURS CFM: 2.0 

DEPTH OF' BURIAL CORRECTION FACTOH=2*33 (MULTIPLICATIVE) 

PAGE 1 FILTER PRIMARY GROSS H K G D  ' EFFLUENT ACTIVITY 
XMPC NO+ . IDENT1 ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(i'lL) .U-CI/ML +-ERROR u-GI +-ERROR 

1 FE-9AA PU-235' ' 111 11 01383 0.271 01359 
2 FE-1OAA PU-239 31 7 01199 01150 01333 
3 FE-12 PU-239 81 7 01199 0*132 01346 5+15E+12  3119E-15 1*49E-15 01016 01008 5131Et00  
4 FE--34 PU-239 51 8 0 1 2 4 4 . 0 1 1 2 3  01329 

LOGGED ->DL1: 
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E t  I tl P U L S ' E  33  

AREA: TA-43-1 TYPE: STAKCA3,SAHPLING PERIOD OJ-OCT-84816<>12-OCT-84@16 

ANALYSIS1 TIHE: . l O e Q '  HJNS DATE8 19-OCT-84815t39 DECAY HOURS9 1681 
SAHPLINGJ TIHE:168*0 HOURS CFH: 210 

DEPTH OF BURIAL CORRECTION FACTOR=2*33 (HULTIPLICATIVE) 

FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
NO* IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(WL) U-Cl/HL +-ERROR U-CI +-ERROR XHPC 

1 FE-QAA PU-239 61 0 01000 01000 01379 4*95€+12 '  2*91E-15 1.34E-15 01014 01007 4+84E+00 
2 FE-IOAA PU-239 5. 2 01200 01421 01337 4*33E+12 l r 6 3 E - 1 5  1*97E-15 01007 01009 2 + 7 2 E t 0 0  
3 FE-12 PU-239 3. 5 0,099 010S0 0.332 
4 FE-34 PU-239 41 6 0,166 0.149 01329 

LOGGED ->DL14 

:i . .  
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- C C I M P U L S E 3 3  

AREA: T A - 4 3 4  TYPE: STAKCCI) SAHPLING PERIOD 12-0CT-84@16<>19-OCT-84@16 

ANALYSIS3 TIME: l o r 1  HINS DATE: 26-OCT-84@14:01 DECAY HOURS= 166. 
SAMPLING1 TIME:168rO HOURS &FM: 2r0 

DEPTH OF BURIAL CORRECTION FACTOR12.33 (HULTIPLICATIUE)  

F ILTER PRIHARY GROSS BKOD EFFLUENT A C T I V I T Y  PAGE 1 
NO* IDENTI ISOTOPE COUNTS LLD CPMt-ERROR E F F I C  UOL(HL) U-CI/ML +-ERROR U-CI  '&ERROR XHPC 

1 FE-9AA PU-239 
2 FE-1OAA PU-239 
3 FE-12 PU-239 
4 FE-34 PU-239 

> 

2, 11 0.413 0.176 Or329 
4.  8 O r 2 3 2  0,149 Or338 
2. 7 O r 2 1 1  O r 1 4 5  0,347 
3. 7 O r 1 9 9 . O r 1 2 2  0.336 
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C C  I il P U L S E 3 3  

AREA: TA-43-1 TYPE: STAKXA) SAMPLING 'PERIOD 19-OCT-84@16<>26-OCT-84@16 

ANALYSIS3 TIME: 10.0 MINS DATE: 02-NOU-84@13:30 DECAY HOURS= 165. 
SAMPLING3 TIME:168.0 HOURS' CFM: 2.0 

DEPTH OF BURIAL  CORRECTION FACTOR12.33 ( H U L T I P L I C A T I U E )  

F I L T E R  PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 
NO. IDENTI ISOTOPE COUNTS L L D  CPHt-ERROR E F F I C  UOL(ML) U-CI/ML +-ERROR U - C I  '+-ERROR XMPC 

1 FE-9AA PU-239 7. 11 0.421 0.178 0.355 
2 FE-1OAA PU-239 7. 8 0.221 0.164 0.335 
3 FE-12 PU-239 2. 6 0.155 0.072 0.353 
4 FE-34 PU-239 2. 6 0.155 0.112 0.324 
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C C I M P U L S E I I  

IREA: TA-43-1 TYPE: STAK<A> .SAMPLING PERIOD 26-OCT-84@16<>02-NOV-84@16 

M L Y S I S J  TIME: 10.0 MINS DATE: 09-NOV-84@15:08 ' DECAY HOURS= 167. 
iAHPLINGJ' TIME:168*0 HOURS CFM: 2 .0  

IEPTH OF BURIAL CORRECTION FACTOR=2t 33 (MULTIPLICATIVE) 

FILTER PRIMARY. GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 
IO*  IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC . UOL(ML) U-CI/ML $.-ERROR U-CI +-ERROR XMPC 

1 FE-9AA PU-239 6. 11 0.421 0.178 0.355 
2 FE-1OAA PU-239' 8. 8 0.221 0.164 0.335 
3 FE-12 PU-239 5. 6 O t 1 5 5  0.072 0.353 
4 FE-34 PU-239 3. 8 0.222 0.120 0.324 

.OGGED ->DL1 t 
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. .  

C C I M P U L S E I I  

REA: TA-43-1 TYPE: STAKCA3- SAMPLING PERIOD 09-NOU-84@16~S16-NOU-84@16 

NALYSISI TIME: I010 MINS DATE: 27-NOU-84@15:32 DECAY HOURS= 2 6 4 1  
AMPLING3 TIME:168+0 HOURS CFM: 210 

EPTH OF BURIAL CORRECTION FACTORs2.33 (MULTIPLICATIUE) 

.7$ .. . . . , .: :, ' 

FILTER YRIHARY GROSS BKGn EFFLUENT ACTIUITY PAGE 1 
' 0 1  IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

, 1 FE-9AA F'U-239 15.. 8 0+232,01162 01332 4 t 9 5 E t 1 2  7101E-15 2 t46E-15 0.035 01012 1+17Et01 
2 FE-1OAA PU-239 . 61 11 0.410 01202 0.337 , 
3 . FE-12 PU-239 21 6 01166 01136 0.326 
4 FE-34 PU-239' 111 2 0.200 0 1 4 4 7  0.353 5 + 7 4 E + l 2  4 t65E-15  1 t84E-15 0.027 OtO11 7 t 7 5 E t 0 0  

OGGED ->DLl: 

'"'1':' . . .4 
. ..' 11 :.:I ' 
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. - .. . . . . . . _. _ _  .. ._ . . . .. . . . . 

C C I M P U L S E I I  

REA: TA-43-1 TYPE: STAKtA) SAMPLING PERIOD 16-NOU-84@16~>26-NOU-84~16 

NALYSISI TIME: '1110 MINS DATE: 30-NOU-84@11:56 DECAY HOURS= 921 
' AMPLINGI TIME:240*0 HOURS C F M : . . 2 * 0  

EPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER 
0 .  IDENT, 

1 FE-9AA 
2 FE-1OAA 
3 FE-12 
4 FE-34 

OGGED ->DL1 

PRIMARY GROSS w w t  
ISOTOPE COUNTS LLD CPMt-ERROR EFFIC 

PU-239 3. 7 01211 0.169 01332 
PU-239 ? e  11 0 * 4 3 3 ' 0 * 0 8 6  01337 
PU-23? 6. 7 01200 01158 0.326.' 
PU-239 101 2 0.200 0.447 0.355 

EFFLUENT . ACTIVITY PAGE 1 
UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMF'C 

8 .21E t12  2.57E-15 1+35E-15 0.021 0.011 4.28Et00 
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C t  1 . M  P U L S E 3 3  

REA: TA-43-1 TYPE: STAKXA) SAHPLINO PERIOD 26-NOV-84@16~)30-NOU-84@16 

NALYSIS3 TIME: 1010 MINS DATE: .07-DEC-84@14:2? ' DECAY HOURS= 1664 
,A'MPLINGI TIME: 9610 HOURS CFM: 2 , O  

EPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

PAGE I F: I L TE R PRIMARY GROSS B K M l  EFFLUENT ACTIVITY 
01 IDENT, ISOTOPE COUNTS LLU' CPMt-ERROR EFFIC UOL(ML1 U-CI/ML t-ERROR , U-CI +-ERROR XMPC 

1 FE-?AA PU-23? 6 ,  6 0,155 01133 0 , 3 5 4  
2 FE-IQAA PU-239 4 ,  7 0,210 0.175 0 , 3 3 4  
3 FE-12 PU-239 . 7, 2 0 , 2 0 0  0 . 4 4 7  01344 2 + ? ! j E t l 2  4,67E-15 3151E-15 0 , 0 1 4  01010 7 1 7 8 E t 0 0  
4 FE-34 PU-239 9 *  13 0,510 0 1 1 4 5  0 , 3 4 0  

L 0 &&E b * bL /. : 
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- . .. . .  . . , . . - . . . .  

C C  I M P U L S E 3 3  

AREA: TA-43 -1  TYPE: STAKCAI- SAMPLING PERIOD 30-NOV-84@16~>07-DEC-84~16 
. .  

ANALYSIS3 TIME: 10.1 MINS DATE: 14-OEC-84@14:15 DECAY HOURS= 166. 
SAHPLING3 TIME:168*0 HOURS CFM: 2 .0  

DEPTH OF BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIVE)  

F ILTER PRIMARY GROSS. HKGD EFFLUENT ACTIVITY PAGE 1 
NO+ IISENT, ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  UOL(ML) U-CI/ML +-ERROR U-CI  +-ERROR . XHFC ' 

1 FE-9AA PU-23? ' 9t 10 Qt366 01132 01354 
2 FE-1OAA PU-23Y 2. 7 01200 0.089 01329 

' 3  FE-12 PU-239 6. . 7 01216 01075 01351 
4 FE-34 PU-239 51 6 0.166 01158 01325 

LOGGED -3DLI: 
"U 
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C C I M P U L S E I I  

+REA: TA-43-1 TYPE: STAI((A3 SAMPLING PERIOD 07-DEC-84@16~:>14-DEC-84@16 

WALYSISI  TIME: 1010 MINS DATE: 21-DEC-84@14:35 DECAY HOJJRS= 1671 
SAMPLING3 TIHE:168+0 HOURS CFM: 210 

IIEP'TH OF BURIAL CORRECTION FACTOR=2*33  (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIUITY PAGE 1 
401 IICENT+ ISOTOPE COUNTS LLD CPMt--ERROR EFFIC UOL. ( M L  1 U-CI/ML +-ERROR U-CI +-ERROR XMF'C 

1 FE-?CIA FU-23? 81 8 0,233 01141 01326 
2 FE-1OAA PU-23? 4. 7 0.183 01116 01333 
3 FE-12 PU-23? 3. ' 7 0,210 01183 0.307 
.4 FE-34 PU-235' 61 . 4  01066 0+099 01330 5174Et12  2+97E-15 1140E-I5 0.017 01008 4.95Et00 

-0GGED ->DL1 : 
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C C I M P U L S E I I  

REA: TA-43-1 TYPE: STAtiCA3 SAMPLING PERIOD 14-DEC-84@16<>21-DEC-84@16 

NALYSISI TIME: lot0 MINS DATE: 28-DEC-84@15:00 DECAY HOURS= 167. 
AMPLINGI TIME:168+0 HOURS CFM: 2..0 

EPTH OF BURIAL CORRECTION FACTQR=2+33 (MULTIPLICATIVE) 

PAGE 1 FILTER PRIMARY. GROSS B K G D  EFFLUENT ACTIVITY 
0. IDENT, ISOTOPE COUNTS 1-1-D CFMt-ERROR EFFIC UOL ( ML 1 lJ-CI/WL +--ERROR U-CI -+-ERROF: XHPC 

1 FE-9AA PU-23Y 13. 8 0.244 0.166 0.351 4*775Ef12 5.52E-15 2t05E-15 0.027 ' O t O l r )  Yt2OEEt 'JO 
2 FE-lOAA PU-239 5. ' 7 0,199 0.1YY 0,349 
3 FE-12 PU-239 4. 7 Oil?? 01141 0.328 
4 FE-34 YU-239 6. E) 0*244 01194 0.351 

OGGED - x l L  i : 
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C C ' I  M P U L S E 3 3  

:A: TA-43-1 TYPE: STAKXA) SAMPLING PERIOD 21-DEC-84@16<>28-DEC-84@16 

ILYSISI  TIHE: 1010 MINS DATE: 04-JAN-85@14:38 DECAY HOURS= 143 .  
iPL1"Gl T IME:168*0  HOURS C F M ; .  2+0 

.'TI4 OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

EFFLUENT ACTIVITY PAGE 1 ' FIL_'i'lip( PR:r MARY GROSS B K G D  
IIlEN'T+ ISOTOPE COUNTS LLIS CPMt-ERROR EFFIC UOL(HL1 U-CI/ML t-ERROR U-Cr +-ERROR XMPC 

I- E --PA n P u - 2 39 51 5 0.111 01092 01354 
1 I-E-lOAA PU-239 21 8 01244 0,158 0.357 I 

. FE-12 P U - 2 3 9 .  31 8 0,222 0.243 0.332 
FE-34 PU-239 51 6 01155 0e.142 0.329 
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C C  I M P U L S E 331 

i R R € A >  - - .  SAMPLING PFRInD 13 - . I l l1  - 84@1A<>30 - ,1111 - 84@16 
. .  . .  . .  . .  . . .  . .  

. .  
. . .  . . .  . .  

. .  c 

. .  

PRIHARY' GROSS . 

1 FE-2 PU-239' 10. 2 0.016 0.040 0.333 4.88Et12 5i42E-15 2t08E-15 0.026 0.010 9.04Et00 1 
-2- - - 24-Ist-683U.n,552--.-&-QQES1~ Q'tBSF - 1s 7 - P W  - 1s . n A n 9  o.mx I . ~ P F + O I  I 

3 FE-8 PU-239 101 17  0.766 01265 0.300 
OGGEII ->DLl: 

I . .  

\ .  
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: . . . .  
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. .  " ' .  . 

. .  
. .  . .  . .  REA: TA-35-7 TYPE: ' STAK.€CA> SAMPLI,NG. PERIOD .2O-JUL-84@16(>27-JUL-84@i6 . ' ' ' . ' .  

1 

2 
3 
4 
9 

i FE-2 PU-239. 13t 15 0.677 0.369 Ot348 
2 FE-7 PU-239 13t 6 0*166 0.136 01341 l t O O E t l 2  6t10E-15 2t22E-15 O e 0 0 6  0*002.1t02Et01 
5 - L t  . 6 V t 1 5 3  Ut136 V t S L Y  

DGGED ->DL1: 

NALYSIS3 TIME: l o t 0  MINS DATE: 06-AUG-84908343 DECAY HOURS= 233. 
AHFLING3 TIWE:168t0 HOURS CFM: 2 t0  

. . . . . . . .  . .  . .  . .  
. . .  . . . . . .  . . . . . .  ' . : 

. . . . . . .  

. .  
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. . .  
. .  

. . . . .  . .  
. .  

. .  

EPTH OF BURIAL CORRECTION .FACTOR=2t33 (MULTIPLICATIVE)  ' . .  
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3: 
31 
3: 

. .  DEPTH OF BURIAL CORRECTION FACTOR22t.33" (HULTIPLJCRTIVE > . .  

. . .  . . . .  , ;::: . . . .  . . .  . . . .  . . .  ' :  . . .  
. .  
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--HA- ar\m t t - P L * N I  R c r r C J I r y  P A G t  1 
XMPC NO* IDENTt  ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U - G I  $.-ERROR 

I 

. . . .  . . .  . . . .  . . . . .  . .  . .  . . .  . . .  . .  . .  . .  . .  . .  31 
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C C I M P U L S E I I  
.- - _ _ .  

AREA: TA-35-7 TYPE: STAKCA) SAMPLING PERIOD lO-AUG-84@16<>17-AUG-84@16 

ANALYSIS3 TIME: lo t0  MINS' DATE: 24-AUG-84@16:13 DECAY HOURS= 168t 
SAMPLING3 TIME:168tO HOURS CFM: 2 t O  

DEPTH OF BURIAL CORRECTION FACTOR=2t33  (MULTIPLICATIVE) 

PAGE 1 FILTER PRIMARY GROSS ' BKGD . EFFLUENT ACTIVITY 
Not . IDENTI  ISOTOPE COUNTS ' LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROH U-CI  +-ERROR XMPC 

1 FE-2 PU-239 9t 13 0.522 01185 0,346 
2 FE-7 PU-239. 15. 12 01477  0.178 O t 3 4 2  1 .00Et12  5 t49E-15  2.19E-15 0.006 0.002 9*15E+OO 
3 FE-8 PU-239 1. ' 5  01111 0.116 0.351 

LOGGED ->DL1 : 

j :  
. !  

..I . .. , . . . .  
' , I ?  
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c c  I M P U . L  s E I1 

AREA: TA-35-7 TYPE: STAKCA) SAMPLING PERIOD 17-AUG-84@16<>24-AUG-84@16 

ANALYSIS3 TIME: 1010 MINS DATE:'31-AUG-84@15:04 DECAY HOURS= 167. 
SAMPLING3 TIME:168tO HOURS CFM: 210 

DEPTH OF BURIAL CORRECTION FACTOR=2t33 (HULTIPLICATIUE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
NO. IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI t-ERROR XMPC 

1 FE-2 PU-239 ' 451 6 01155 0.113 0.328 
2 FE-7 PU-239 ii 8 01255 01123 01323 ,1 t00E+12  4r80E-15 2r03E-15 '01005 01002 8 t 0 0 E t 0 0  . 
3 FE-8 PU-239 . 41 13 01522 0.185 0.358 

LOGGED '->DLl.: 

. ,  

. . . .  . . .  .. . : .I . 1 %  

. . I. 
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C C  I M P U  L S E 3 3  

- .  
I ..._ 

ZEA: TA3-35-.7 TYPE: STAKCA) SAMPLING PERIOD 24-AUG-84@16033-AUG-84@16 

IALYSISI TIME: 10.0 MINS DATE: 07-SEP-84@14:39 , D€.CAY HOURS= 1'67. 
MPLINGI  TIME:168.0 HOURS CFM: 2 . 0  

IPTH OF BURIAL CORRECTION 'FACTOR=2.33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS. . BKGfI E:FF'LUEN'f ACTIUITY PAGE 1 
1 .  IDENTI ISOTOPE COUNTS . L L D .  CYMS-ERROR E F F I C  V O L  (MI, 1 U . - C I / M L  .t.-ERROR U-CI +-EKROR xiwc 

i FE-2 PU-23Y 5. 7 0.188 0 . 1 9 0  0.352 
2 FE-7 'PU-239 5 .  5 0.100 0 , 1 2 2  0.320 
3 FE-8 PU-239 5. 8 0 * 2 4 4 3 0 * 0 0 0  0 , 3 4 4  

IGGED ->DLl: 
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.. -. . I . .  .. . , I  
. : . . . a  .I . -8 

I.. . . .  
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CC.1 M P U L S E J I  

AREA: TA-35-7 TYPE: STAKCA3 SAHPLING PERIOD 31-AUG-84@16<>07-SEP-84@16 

ANALYSIS3 TIME: lO+O MINS DATE: 14-SEP-84@13:40 .DECAY HOURS= 166, , 

SAMPLINGJ TIME:l68+0 HOURS" CFM: 2.0 

DEPTH OF BURIAL CORRECTION FACTOH=2+33 (MULTIPLICATIUE) 

FILTER PRIMhRY GROSS BKGD . . EFFLUENT ACTIVITY 
N U +  I I E N T +  ISOTOPE COUNTS .LLD CPMt-ERROR EFFIC 'UOL(ML) . IJ-CI/ML +-ERROR . U-CI +-ERROR 

1 FE-2 PU-235' 
2 FE-7 PU-235' 
3 '  FE-8 PU-23? 

LOGGED ->DLl: 

71 13 0 + 5 2 2  0.185 01352 
4 +  14 01566 0*324 01342 
2 .  6 01155 0.1'33 01350 

PAGE 1 
XMPC 

I 



.... . _ _  

C C  I M P U L S E 3 3  

AREA: TA-35-7 TYPE: STAKCA) SAMPLING PERIOD 07-SEP-84@16(>14-SEP-84@16 

ANALYSIS3 TIME: 1010 MINS DATE: 21-SEP-84@16:16 DECAY HOURS= 168. 
SAMPLINGJ T I M E : 1 6 8 * 0  HOURS CFM: 210 

DEPTH OF BURIAL CORRECTION FkCTOR=2.33 (MULTIPLICATIVE)  

PAGE I EFFLUENT A C T I U I T Y  
XMPC 

FILTER PRIMARY GROSS BKGD 
N O +  IISENT, ISOTOPE COUNTS LLD CF'Mt-ERROR E F F I C  ' VUL(M1,) .U-CI/i IL. +-ERROR u - C I  +-ERR.UR 

i FE-:? PU-234) 
2 FE-7  PU-239 

51 11 01383 0.271 01342 ' 

13. 8 0,222 0.096' 0.341 1 . 0 0 E t 1 2  5.80E-15 2.25E-i5 QiOOh '0+002 Y + 6 7 E t 0 0  

I 

3 FE-8 PU-234) 2. 7 01199 0.132 01351 
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C C  I M P U L . S  E 31 

)REA: TA35-7 TYPE: ROOM.SAMPLING PERIOD 21-SEP-84@16(>28-8EY-84@16 

\NALYSISI TIME: l o t 0  MINS DATE: OP-OCT-84@11:40 DECAY HOURS= 260. 
iAMPLING1 T I M E : 1 6 8 t 0  HOURS CFM: 2.0 . 

FILTER PRIMARY GROSS EKGD SPEC. ACTIVITY 
IOt  I I IENTI  ISOTOPE COUNTS LLD CPMt-ERROR EFFIC . DPM/M3+-ERROR XMPC 

1 A PU-23? . 14. 16 0.687 0t332 01359 
2 H PU-23? 7t 7 0.211 0.165, Ot350 
3 c .  F'U-23? 9. 6 0.155 0+088'0+334 0.00 0.00 8.80E-02 
4 D PU-2.39 12, 1 4  01564 01239 0.350. . .  

.OGGE:D ->rt a. : 
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CE I H P U L ' S  E 33  

AREA: TA-35-7 TYPE: STAKCA3 SAflPLING PERIOD 05-OCT-84Q16<>12-OCT-84@16 

ANALYSIS3 TIHE: lot0 HINS DATE: 19-OCT-84@15:39 DECAY HOURS= 168. 
SAHPLINQI TIH(Etl68tO HOURS CFH: . 2.0 

DEPTH OF BURIAL,CORRECTION FACTOR=2*33 (HULTIPLICATIUE) 

FILTER PRIHARY GROSS BKGD EFFLUENT 
NO* IDENTe ISOTOPE COUNTS LLD CPW-ERROR EFFIC UOL (HL 1 

1 FE-2 PU-239 8 .  '11 0.399 01140 0.329 . 
2 FE-7 PU-239 9 t  2 0,100 0.316 01338 l t 0 0 E t 1 2  
3 FE-8 PU-239 3t 7 01211 0,145 0.347 

LOGG.ED ->DL1 : 

. 

ACT1 UITY 
.U-CI/HL +-ERROR 

4t34E-15 1t08E-15 

PAGE 1 . 

U-CI +-ERROR ' XHPC 

0.004 O e 0 0 1  7,24E+00' 
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C C  I H P U L S E I J  

AREA: TA-35-7 TYPE: STAKCA) SAHPLING PERIOD 12-OCT-84@16(>19-OCT-84416 

ANALYSIS3 TIHE: 1 0 e O  HINS DATE: 26-0CT-84814tOl DECAY HOURS- 166, 
SAMPLING3 TfHEtI68aO HOURS CFM: 2.0 

DEPTH OF BURIAL CORRECTION FACTORs2.33 (HULTIPLICATIUE) 

PAGE 1 EFFLUENT ACTIVITY 
XMPC 

FILTER PR.IMARY GROSS. ' RKGD 
U-CI +-ERROR NO* IDEMTI ISOTOPE COUNTS ..LLD CPH+-ERROR EFFIC ' ,UOL(HL) U-CI/HL +-ERROR 

1 FE-2 PU-239 8 ,  14  0.566 0.273 0.350 ' 

2 FE-7' PU-239 71, 14 0.566.01217 0 .342  
3 . FE-8 PU-239 2 b  7 0.188 0.145 01362 
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C C  I n P u L s E 3 J  

AREA: TA-35-7 TYPE: STCIK€A> SAHPLING PERIOD 19-OCT-84@16<>26-OCT-84@16 

ANALYSIS3 TIHE: 10.0 'PIINS' DATE: 02-NOU-84@13:31., DECAY HOURS= 166. 
SAHPLINGJ TIME:l68+0 HOURS CFM: 2.0 . .  

DEPTH OF BURIAL CORRECTION FACTORz2.33 (HULTIPLICATIUE) 

FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY 
NO* IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR 

1 FE-2 PU-239 11. 14 0.566 0.273 0.350 
2 FE-7 PU-239 9 .  14 0.577 0.363 0.342 
3 FE-8 PU-239 4. 8 0.222 0.178 0.362 

LOGGED ->DL1: 

- ................. - .... .- . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  - .  

U-CI +-ERROR 
. PAGE 1' 

XHPC' ' 
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C C  I M P U L S E ' 3 3  

SREA: 

SNALYSISI TIME: 1010 MINS DATE: 0?-NOU-84@1'5:08' . DECAY HOURS=' 167t 

TA-35-7 TYPE: STAK-CA) SAMPLING PERIOD 26-OCT-84@16<>02-NOU-84@16 

5AMPLINGl TIME:168t0 HOURS CFM: 2 t O  . 

IEPTH OF BURIAL CORRECTION FACTORz2t33 (MULTIPLICATIVE) . 

PRIMARY GROSS BKGD EFFLUENT AC'TIUITY PAGE 1 
XMPC . 

FILTER 
U-CI +-ERROR 4Ot . IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR 

1 FE-2 PU-23? l o t  1 4  0.566 0.273 Ot350 
2 FE-7 PU-239 ' 8t 1 4  O t 5 7 7  0.363 O t 3 4 2  
.3 FE-8 PU-239 1 t' 8 O'e222 0.130 01362 

-0GGED ->DL1 : 
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C C  I M P U L S E I1 

$REA: TA-35-7 T.YF'E: STAKtA3 SAMPLING PERIOD 02-NOU-84e16~)09-NOU-84816 

1NALYSISl TIME: 108'0 'MINS DATE: 16-NOU-84@08:50 DECAY HOURS= 161. . 

3AMPLINGl TIME:168*0 HOURS CFM: 2.0  

DEPTH O F  BURIAL CORRECTION FACTOH=2*33 (MULTIF!LICATIUE). 

FILTER PRIMARY 
40.' IDENT, ISOTOPE 

GROSS BKGD EFFLUENT ACTIVITY ' PAGE 1 
COUNTS LLls CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMP c I . .  

, I  .FE-2 PU-239 
2 FE-7 PU-239 
3 FE-8 F'U-239 

,OGGED ->DL1 : 

14.  6 0.133 0.070 0.325 4 .88Et12  7.15E-15' 2.58E-15 0.035 0.013 1 * 1 9 E t 0 1  
? *  8 0.243 0*1?3 01340  1+00E+12 3+55E-15 1.45E-15 0.004 OIOOI 5 4 9 1 E t 0 0  
1 . .  7 0.177 0.139 01355 

. .  - . . . . . . . - - . -. . _ - - . . . . . . . - - - - . . . , . . . , .  . . : 2  . .  . - . . . _ .  . . .  _ . .__. ._  ~ - . - . - . . . . . .. . . . ._ - . ... . . . _. . . 
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C C  I M - F ' U  L S E 3 3  

MEA: TA-35-7 TYPE: STAK(A3 SAHF'LING PERIOD 16-NOV-84@16~~>30-NOU-84@16. 

ANALYSIS3 .TIME: 10.0 HINS DATE: 07.-IlEC-S4@15t13 DECAY HOURS= 167. 
SANPLINGI TIME:336*0 HOURS CFM: 2 .0  

DEPTH OF BURIAL CORRECTION  FACTOR=^.^^ {MULTIPLICATIVE) 

F ILTER ' PRIMARY GROSS ' . BKGD EFFLUENT ACTIVITY PAGE 1 
NO+ IDENT,, ISOTOPE COUNTS. ,  LL.D CPMt-ERROR EFFIC  . V#L(ML) , U-CI/ML +-ERROR ' U X I  +-ERROR XMPC 

I FE--2 F'U-23Y 14. 7' 01216 0.132 0.315 9 . 7 6 E t 1 2  3.45E-15 1 * 2 6 E - 1 5  01934 0.012 5 * 7 5 E - f 0 0  
2 FE-7 F'U-239 10, 8 0.233 0.120 0.326 2 + 0 0 E S 1 2  2.16E-15 9e45E-16 0 1 0 0 4  0 . 0 0 2  3.60Et00 

2 0.200 0.447 0+:300 1 * 1 J E + l 2  S'*iSE.-16 Ie2OE-15 0.001 01001 1+53Et00 3 FE-8 F'U-239 . 5. . .  
. .  LOGGEII ->DL1 : 

. .  

..... - . . . . . . . . . .  - - . .  - .... - . . . . . . . . . . . .  - . . . . . . . . .  - . .  - - . . . . . . . . .  - ... - .. - . . . . . . . . . . . .  - . . . . . . . . . .  . . .  ... - . . . . . . .  

: . I  . .  
I i.: 

. .  

. . .  

' .1 
' !  
' i  '' 
:. . 
. .  

.i. 

. . .  
I. 



. . .. . . . . . . . . .  . . . .  

C C  I M P U L S E 2 1  

AREA: TA-35-7 TYPE: STAK€A> SAMPLING PERIOD 3 0 - N O V - 8 4 ~ 1 6 0 0 3 - D E C - 8 ~ @ 1 6  

ANALYSIS2 TIME: l o t 0  MINS DATE: 14-DEC-84@14:14 DECAY HOURS= 166. 
SAMPLING3 TIME:168t0 HOURS CFM: 2 * 0  

DEPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD ' EFFLUENT ACTIVITY 
NOt , IDENTI ,ISOTOPE COUNTS LLD CPMt-ERROR EFFIC VUL(.HL) U*-CI/ML 

i '  FE-2 PU-239 9, 14  0 * 5 6 5  0 * 3 4 4  0 ,349 ' 

2 FE--7 PU-239 4 t  8 0t.250 0,137 0 * 3 4 h  
8 0,233 0,103 0.356 

. .  
' 3  FE-8 PU-239 ' 2t 
> 

- . - - -. - . . . . . . . . - . - . . . - - . . -. .. . . - . . . - . . . . . - . . . ._ . - . ._ .. .. . . . . . . . . . - . - . - . - . . . . . . . . - . . . .. - 

U - C I  +-ERROH 

. .  

. J  

PAGE 1 
x w c  , 

I 

_ .  
":I I . ' I  ' 

.. _. 
I 

i 

'. 9 
. .1 

' : I  

' .I. 
' ;I 



C C  I M P U L S . €  11 

)REA: TA-33-7 TYPE: STAK-CB) SAMPLING PERIOO 07-DEC-84@16<>14-D€C-84e16 

rNALYSIS1 TIME: l o t 0  MINS DATE: 21-DEC-84@14:33 DECAY HOURS= . 167, 
$AMFLING1 T I M E t 1 6 8 t O  HOURS CFM: 2tO 

IEPTH OF BURIAL  CORRECTION F A C T O R z 2 t 3 3  ( M U L T I F L I C A T I U E )  . .  

F I L T E R  PRIMARY GROSS PKGII EFFLUENT A C T I V I T Y  . PAGE 
40, IDENT, ISOTOPE COUNTS LLD CFMt-ERROR' E F F I C  VOLtML) I I -CI/ML +-ERROR U - C I  t-ERROR XMPC . 

1 FE-2 FU-23P 8 t  8 0.233 01141 01333 .I 

2 FE-7 FU-239 2 t  7 0,177 01164 01347 
3 F E - 8 '  YU-239 . 2t 8 0.233 0.225 0.344 

JIGGED. - > m i  : 

- - - - - . . . . .  .- . .  . . . . . . . . . . . . . . . . . . . . . . . . .  .- ....... - ._ . . . . . .  - . . . . . . . . . . . .  - . . . . . .  - - . . . . . . . . . . . . . . . . . . . . . .  

I 

1 

i P  

.!:: 

?O 

' j  11 . : j  t 
. . . . . . .  . . _  . . .  , 11' 

. . I  
- 
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C C  I M P U L S E I 1  

IREA: TA-39-7 TYPE: STAKCA) SAMPLING PERIOD i4-DEC-84@16*321-DEC-84@16 

INALYSIS I  TIME: 10.0 MINS DATE: 28-DEC-m84@14:57 DECAY HOURS= 167, 
;AMPLING1 T IME:160 tQ HOURS CFM: 210 

IEPTH OF BURIAL CORRECTION FACTOR=i133 ( M U L T I P L I C A T I V E )  

F I L T E R  PRIMARY GROSS HKGD EFFLUENT A C T I V I T Y  PClGE 1 
XMPC 10, I I lENTt  ISOTUPE COUNTS L L D  CPMt-ERROR E F F I C  VOL(ML) . U-CI/ML. +-ERROR u - C I  +-ERROR 

1 FE-2 PU-239 12+ 10 0.821'01242 01332 
2 ,FE-7 PU-239 . 21 8 01244 0 t i O l  01359 
3 F E - 0  PU-23P 41 8 01233 0.163 01344 

.OGGED - > D L i :  

_. _. - - - . . . . .  . . . . . ._ . . . . . .. . . . .. - - - . . .... . . . . -.  - - . . _. . . . . .. . . .. _ _  . . . . - .. - .- . - . . . - . ._ . ... - - . - . . . . - .. 
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I .  

K C I M P U L S E 3 3  . 

I .  ?EA : TA-21 TYPE: STAK€A> SAMPLING PERIOD 30-DEC-83@16' 

qALYSIS3 TIME: 10.0 MINS DATE: 1 4@ 10 28 DECRY 
lMPL I NG 1 'TI ME: : 160 0 HOURS CFH 

_. __ ... _.--.-.. . -_ . ..- .... -. ..-. ..... - 

... . . . . . .  _ _ . -  - ........ - -. .......... .- 

FILTER PRIMARY GROSS HKGD EFFLUENT ACTIVITY PAGE 1 
O I O P E .  COUNTS - LLIl C 

2 E .... E - 2 PlJ - 2 j 5 .  b 01 
JF-F_E-2. ..-Pll-:23P_. .. . 1 4 L  11 .. 0 t 

19. 16 01 
12.  8 01244 01123 0 .340  4.13Et.12 St16E-.15 2t07E-15 01021 01009 8t60Et00 

3 3W-FE-1 PU-239 .:5: !. 

5 .  X'7F+1 1 
:,,j 

: .  

. . t a l . .  

-__ ............. ..I 

. . . . . . . . . . . . .  . S I  
.... .L3*50F+oQ- ,, 

. . .  . .  
' : > I  . .  

4 4W-FE-2 PU--239 

.- 
i,!f ! 

1221 . 
! li, 
!23! 11 3IN-FE-1 U-235 1706 20 Ot977 0 1 4 1 7  0.340 t3tl713+10 8t65E-14 1t97E-14 0,007 '  0 .002  4t32E-01  

. . . . . . . . . . . . . .  . ..... . . . . .  ... - .. 

(. 

. .  .1 

_.. - .  . .  . %.% 
.- -... -- .-._ --._. .- 

.-. .__ . ._ . - .._ .-. _ _  ....... .._. .... -. -. ........ - . . .  
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STAKCA) SAWPLING PERIOD 10-FEB-84@1 
..... _. . _- . _- -. .- .---. -.- .......... - 

. . . . .  ............... ..... ..... ...... ,x..<p.;x.:.:l :.. ,,-;<.:.: : :*.' c .  /. ...... 

NALYSISJ TIME: 1010 HINS DATE: 02-HAR-84@11:34 DECAY HOURS.: 164. 
AHPLXNGJ TIMEi336.0 HOURS .CFMt 2*0  

. ..<.(I, 

. . . . . .  . . . . . .  . ___ _. --.- . .- . _.. .. .._ ..-.- .. - .. -. . . . . .  - -  . -  - 

F rllJrs I 1  n CIP- R EFFIC.. UOLtHL) U-CI/HL ..-: 

FILTER PRIHARY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 
,..I . .xnpc . ._. _. - - 

1' 2E-FE-2 PU-239 53. 0.299 O t l l l  0.326 7*51E+12 1t4 lE-14 3t64E-15 0.106 0.027 2.35E+01 

- ... .__ .__. __ -.- . -  ._. _. . . . .  ._ ... ... _.. . . . . . . . . . .  - -  

. . . . .  --. . . .  - 

- -.. I . _  . . . . . . . . . . . . . . . . . . . . . . . . . . .  -___ ........... ._ . 

. . .  ._ 

.... .-.. ..... ...- .-. -.. ....... - ... 

__.__._. __-_ - .. -- .... .- ._.-. --.. -- .-___-.-- .-- .............. --- 
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EA:--. Td-21 --TYPE: STAKCA>-SAMPLING ! . I  : ,  

ALYSIS3.TIWE: 10.2 WINS DATE 
MPIINGI .TIHE:l68~0 -HOURS. CFM 

6 5W-FE-2 PU-239 
.__. - - . - - -  

... 

8 257-FE-4 PU-239 30 8 0 . 2 5 5  0.180 0 , 3 5 0  4.95Et11 1.41E-14 4e02E-15 0.007 
P 324-FE-1 PU-239 11. 15 0.677 0.2?4 0+34Y 
,O-WN=FE:6. .._.. U-235 5369 L .  . 6 01166 6.122.Q.360 4.8?E+12 .2.6RE-12 Sa27E-I3 ..lJ*OlSJ-- 2.81 
1 3PR-FE-1 U-235 222 6 0.133 Ot122 Ot334 8.19Et10 1.18E-13 2t66E-14 OeOlO 0.00  
.2 4HN-FE-3 .U-235; , 

.. -.-.... --.. ....... 

. -_ . . .  - - .............. . . . . .  .- - .-- ... 

Ird , -.. 



I i  ALYSISI TIME: 10.0 MINS DATE: 23-MAR-84@10:i? DECAY HOURS= 162, ' e !  { '  

MPLINGJ TIME:168*0 HOURS CFM: 2.0  I;] ' . .  

.6 5W-FE-2 F'U-239 
7 150-FE-1 PU-239 
8.257-FE-4 1. .PLL-23?. 
9 324-FE-1 PU-239 

:O 3MN-FE-CI U-235 
11. ,3PR=EE:l. - ..U=235 -. 
L2 4MN-FE-3 U-235 
IGGED ->DLl: 

10. 
4 *  

. __. ..41 a 

151 
13472, _ _  . . 1 4 4 *  

22 * 

-.. 

10 0.355 0.123 0,343 
8 0.266 0.180 01338 ' 

.4 O-a.3SiU 4+95E:Ci i  2.03 
11 0.399 0.269 0.34'9 4.05E+12 5 . 7 0  
13 0.521 Q.267 0.342 4 .87Et12  7.23 2 35.1Y2 1.562 

... 7 Oa199,0*l31 0.345 .. 8t19€+10- 7455 4. 0 , 0 0 4 .  . 0 .002 .  .. 
16 0.732 0*2SW 0,343 7+79E.+12 7 . 8 5  

. . . . . . . . .  - -  

-__ -. ....... _.. .... .--_ ._.-.- -- .............. --.. . - .... 
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' * * * * * f t t t * t t~~~~  STACKS REQUIRING BETA A N A L Y S I S ~ * * ~ * * $ ~ ~ * * *  
I 

- I  

01-7708-ALPHA SOURCE-2368 DPM * .  . 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3-29 
a 

a 

TA-21 
TA--43 

I 

a 

TA-48 
a 

m 

I 

rn 

a 

I 

a 

TR-50 
I 

I) 

a 

W 

a 

TA-50-37 . 

TR-50 

03 
04 
05 
06 
07 
00 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
3.0 
1 ") 
20 
21 
22 
23 
2 4  
25 
26 

STACK ID+ ANALYZE FOR DATEP. TIME 

FE-44 
FE-45 
FE-46 
4HC-FE--1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 . 

FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 /@ FI//.q . 

FE-2 

MFP 

a 

a' ' 

P-32 
Y 

m 

I 

MFP 

a 

a 

I 

I 

I 

I 

I .  

m 

a 

I 

I 

I 

a 

.-: .: ':_.. . .  
.: . . .- .i. 8 .  . : :..+:.. . :: -,..... ..: 

. .  
. . . ... 



'IIJE JIM 15.1985 
GROUP A L A N L  STACKS 
SN TJHE COLI#TS A COU#TS B 

1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 

7 lG.00 
8 10.00 
9 1O.GG 
IO 10.00 
1 5  10.00 
12 10.00 
13 10.0G 
1 4  10.00 
15 10.00 
: b  10.00 
17 10.00 
18 10.0G 
19 10.00 
20 10.00 
21 10.00 
22  10.00 
23 10.00 
24 10.00 
25  10.00 

6 ia.00 

66 28 a84 
71 24159 

3 76  
3 130. 
6 . 64 
5 65 

11 ' 90 
1 66 

12 b6b 
5 126 
9 457 
4 105 

18 1 5 4  
8 ' 1351 
8 2 7 8  

11  402 
4 A5 

7 101 

2 4 4  
L 13 
2 47  
? so 
3 55 

ii a7 

13 ba 

7 

mi A 

462.54 
6.84 
0.04 
0.04 
0.34 
0.24 
G.84 

-0.16 
0.94 
0.31 
0.64 
0 34. 
1 .!id 
0.54 
0.54 
0.S4 
0.14 

-0.26 
0.44 
1.44 

-0.06 
-0.Uh 
-G.Ob 

0.44 
0.04 

I 

83.59 
241 1.09 

2.79 
8.19 
1.59 
1 .b9 
4.17 
1.79 

b l .79 
7.79 

40.89 
5.59 

11.09 
133.55  

22.97 

1.69 

5.29 
1.99 

-0.41 
6 . 3 9  

-0.11 
1.19 

35.39 

3.89 

0 . 7 9  . 

4 IDENTIFICATION TIME PST 'A PST E BKG R 

2284.62 
23.59 

' 0.14 
0.14 
1.17 
0 . 8 3  

' 2.90 
-0.55 

. 3.24 
1.17 
2.21 
1.17 
5.31 
1 .#& 
1.36 
2'. 4 0 
0.48 

- 0 . 9 0  
1.52 
3.59 

-0.21 
-0.21 
-0.21 

1.52 
0.14 

BKG E 
A LANL STRCKS 10.00 0 0 . 0.26 4.81 
B TA-21123P 1 .oo 0 0 0.26 4.81 
C TA5O-130 1.00 . 0 0 .  0.26 4.81 
D TA50-l)H-2 1 .GO G 0 9.25 4.81 
E TA5.3-607 1 . G O  0 0 0.26 9.81 

174.15 
5O23.10 

5.81 
17.06 
3.31 

' 3.52 

3.73 
128.73 

16.23 
85.19 
11.85 
23.10 

2?I3.31 
47.90 
73.73 

3.52 

8.73 

2sis CI 

2.452 
33 .?3X 

115.47% 
115.472 

89.45% 
60.30% 

200.00% 
57 .?3X 
01.65Z 
64.66% 
81.652 
47.14: 
7 O . x  I: 
79.71 % 
60.'30% 

100 .#OX 

8 1 . 6 5 ~  

8.10 ?????.??X 
11.02 

4.15 
-0.85 

0:19 
-0.23 
2.43 
1.65 

Ka 
0.290 
0.290 
0.290 
ii ,290 
0.290 

75.59% 
55.47% 

141.432 
141.43% 
141  . a x  
75.59x 

115.47% 

Kb 
0.480 
0.484 

0.480 
0.480 

o . a m  

k i s  B 

6.721 
1.282 

22 .P4X 
17.54% 
25.00% 
24.80X 
21.08% 
24.61% 

7.74% 

9 .35% 
19.51% 
15.862 
5 . Y ? Z  

11 .?SX 
9.77% 
24.00% 
21.44% 
.1? .90% 
24.25% 
30.15X 
28.5?% 
29.171 
25 .82% 
26.72% 

17.812 

IN  : M I N : SEI 

18:G5:33 
18:13:46 
18 :25 :59 
18:36:1 t 
18:46:24 
'1 3 :5b :37 
19 :Ob :4? 
19: 17:0? 
1P :27: 19 
1 P :37: 27 
19:47:40 
1 P : 57 :52 
?0:08:05 
20: 18: 1 Y 
20 :28 :30 
20 : 38 :43 
20:48:56 
20: 59: 08 
2 :09:21 
2 :1?:34 
2 :29:4c 
2 :39:55 
2 :50:11 
22 :QO :2i 
22: 10 :3i 

. .  

. .  . .  
. .  . 



t S t t t t * t t t t t L A N L  STACKS REQUIRING BETA A N A L Y S I S l t * * * * t * t * t t  

01-7708-ALPHA SOURCE-2368 DPM 
02-7239-BETA SOURCE-5174 DF'M 

STACK LOCATION # STACK ID. ANALYZE FOR DATEll TIME 

TA-3-29 
8 

I 

TA-21 
TA-43 

I 

TA-48 
I 

I 

8 

I 

8 

I 

TA-50 
8 

m 

I 

T i -50 -37  
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

FE-44 
FE-45 
FE-46 
4HC-FE-1 (401 PRO) 
FE-9AA , 

FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-29 
FE-27 
FE-1 
FE-6 

MFP 
I 

8 

I 

P-32 
I 

I 

I 

MFP 
I 

I 

I 

I 

8 

I 

I 

I 

8 

m 

I 

8 

8 

lbb' 
I f  

rCOd 



. . .  . 

PLEASE ENTER Sbi'iPLE IDENTIFICATION (UP TO ;2 ~ H A R k T E I ~ S I  
'1 A5 5-4 2 0 

ENTER T I l i E  P S ( X X K X X . X X  WIN.) 

NO 

1 "  

HON J A N  21.1 985 
GROUP A LbNL STACKS 
SN TIME COUHTS A COUNTS B 

1 10.00 
2 10.00 
3 10.00 
4 10,oo 
5 10.00 
4 10,95 
7 10.00 
8 1 O . G O  
9 10.00 

10 10.00 
11 10.00 
12 10.00 
13 10.00 
1 4  10,op 
15 tO.00 
16 10.00 
17 10.00 
'18 10.00 
19 10.00 
20 10.00 
21 10.00 

23 10.00 
24 10.00 
25 10.00 

22 10.00 

6590 
100 

3 
1 
5 

4 
2 

1 1  
6 

14  
4 

239 
2 

24 
0 
6 

17 
10 
7 
8 
9 
2 
7 

.i .'I 

7 
L 

855 
23924 

79 
114 

'1 

68 
Y Q  
77 

935 
114 
646 
226 
2 4 8  

137520 
1125 
3953 

99 
91 

1 1 1 '  
57 
41  
48 
64 
67 
iP 

I .  

CPW A 

659.54 
9.74 
0.04 

-0.16 
0.24  
0.14 
0.34 

-0.06 
0.84 
0.34 
1.14 
0.14 

-0 .Qr;  
23.64 
-0.06 

2.14 
-0.26 

0.34 
1 .41  
0.74 
.0. 4 4  
0.54 
0.64 

- 0 . 0 6  
0.44 

CPEl B A/0000.25'0 B/0000.490 2 s i g  A 

ao.65' 2274.28 
2387.59 33.59 

3.09 0.14 
t.59 - 0 . 5 5  
2.29 0.83 
1.79 ' 0.48 
3.1Y 1.17 
2.89 -0.21 

8 s .  69 2.90 
6.59 1.17 

59.79 3.93 
17.79 Q. 48 
1P.99 -0.21 

13347.19 81.52 
107.79 -0.21 
390.49 7.38 

5 . 0 9  -0.90 
4 . 2 9 .  1.17 
6.59 4.97 
0 . 8 9  2.55 

-0.71 1.52 
-0.01 1.86 

1.59 . 2.21 
. 1.89 . -0.21 

1.39 1.52 

168.10 
45'74.15 

6.44 
13.73 
4.77 
4.. 15 
5.65 
6.02 

184.77 
13.73 

124.56 
37 .04  
41.65 

28639.78 
224 .Sb 
81 3.52 

10.60 
8.74 

13.73 

-1.48 
-0.02 

3.31 
3.94 
2.90 

i .a5 

2.46% 
20.00% 

115.472 
200 .cox 
89.45% 

100.00!: 
01;65% 

141 . a x  
60.39% 
01.65% 
53.452 

1 00 .0Q2 
141.43% 

12.932 
141 .432 
90.82% 

???'?? .??% 
01 .b5% 
48.50% 
63.24% 
75.59% 
70.71 % 
64.64% 

141.43% 
75.592 

2 s i g  B HR:HIN:SEC 

6.83% 
1.29% 

22.50% 
18.73% 
23.73% 
24.25x 
22.36% 

Is .54% 
18.73% 

13.30% 
12.70% 
0.93% 
5.96% 
3.18% 

20.10% 
20 .?A% 
1% .73% 
26.49% 
31.232 
28.86X 
25.00X 
24.43x 
25.40% 

22 :79 x 

7.88% 

10:13 :40 
18:23:53. 
18:34 :06 
1 S:J4:19 
18 :54 :31 
1 ?:04: 4 4  
1 9 : 1 4 :57 
1 9 : 25 : 09 
19 :35 : 22 
19 :45:35 

20.: 06 : 00 
20: 16: 13 
08 :35 : 1 5 
08: 45 :27 
08 :55 :40 
09 : 05 : 53 
09:15:06 
09:26:18 
4 9  : 36 : 31 
09 :46 :44 
09 :56:  57 
10:07:09 
10:17:22 
1 0 :27 :35 

15' :55:48. 

. .  
. .  . .  . .  . .  . .  



: d -. 

01-7708-ALPHA SOURCE-2368 ISPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # STACK ID. ANALYZE FOR 

TA-3-29 03 FE-44 ' MFP 
I 

I 
0 4  FE-45 . 

05 FE-46 
I 

I 

TA-21 06 4HC-FE-1 ( 4 0 1  PRO) I 

TA-43 07 ' FE-9AA ' P-32 
I 

I 

I 

08 FE-1OAA 
09 FE-12 . 

10 FE-34 

12 FE-15 
13 FE-18 
1 4  FE-40 
15 FE-45 
16 FE-46 
17 FE-51 
18 FE-54 

TA-50 19 FE-1 
20 FE-2 
21 FE-3 
22 ' FE-17 

. 23 FE-25 
2 4  FE-27 . 

I 

I 

a 

TA-48 11 FE-11 MFP 
I 

I 

I 

I 

I I 

I I 

I . I  

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

m 

a 

TA-50-37 25 FE-1 9 .  

TA-50 26 F E - d  I 



'ruE JAN 29,1985 
GROUP A LANL-STACKS 
SN TIHE COUNTS A COUNTS B 

1 
2 
3 
4 

. 5  
6 
7 
8 
9 

10 
11 
1 2  
13 
14 
15 
16 
1 7  
I S  
19 
20 
21 
22 
23 
24 
25 

10.00 
1.0.00 
10.00 
10.00 
10 .oo 
10.00 
10.00 
10.09 
10.06 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

10.00 
10.00 
10.00 
10.00 
10 .QO 
10.00 

13.00 

i o m  

10.00 

6977 . 79 1 
124 24262 

3 119 
3 131 
1 162 
8 60 

10 l l b  
4 85 
9 923 
6 167 

1 1  5 5 8  
7 27 1 
3 335 

47 . 17592 
1 1  1017 
15 1395 

5 ' 110 

17 115 

5 44  
19 . 4 4  

6 51 
7 46 
7 . 52 

' 8  1 8.2 

6 ?a 

CPH A 

697.44 
12.14 
0.04 
0.04 

-0.16 
0.54 
0.74 
0.14 
0 . 6 4  
0.34 
0.81 
0.44 
0.04 
4.64 
0.84 
1.24 
0.24 
0.54 
1 . 1 4  
0.34 
0.24 
1 .b4 
0.34 
0 . 4 4  
0 . 4 4  

CPil B A/0000.2?0 B10000.480 

74.29 
2421.39 

7.09 
8.29 

11.39 
1 .19  
5.79 
3.69 

1 t .99  
50. 99 
22.29 
28.69 

1754.39 
96.89 

134.69 
6.19 

13.39 
9.69 
2.99 

-0.41 

0.29 
-0.21 

c . 3 9  

97.49 

-0.4i 

2404.97 

0.14 
0.14 

-0.55 
1.86 
2.55 
0.18 
2 . 2 1  
1 . I 7  
2.90 
1.52 

. 0.14 
16.00 

2 .?0 
4.28 
0.83 
1.85 
4.97 
1.17 
0.83 
5 .66  
1.17 
1.52 
1.52 

41 .a6 
15.4.77 

5044.56 
14.77 
17.27 
23.73 

2.48 
14.15 
7.69 

182.27 
24.77 

106.23 
46.44 
59.77 

3654 .?8 
201.135 
280.60 

12.90 , 

27.90 
20.19 
6.23 

-6.85 
-0';SS 

0.bO 
-0.44 

4.81 

. .  

2.39% 
17.96% 

115.47% 
115.47% 
200.00x 

70.71 % 
03.24% 

lrJO.001 
6 6 . 6 b I  
81.652 
60.30% 
75.59% 

115.47% 
28.57% 
60.30% 
51,642 
89.45% 
70.71 % 
48.502 
81.65% 
%? .45x 

81.65% 
75.59% 
75.59I 

' .  45 .8ax 

7.11% 
1.282 

18.33% 
17.47% 
15.71% 

.25.82% 
1% .57% 
21 .A?% 

6.50X 
15.47% 
8.46% 

12.14x 
10 .92z 

1 .5G% 
6.27% 
5.35% 

l?.Gb% 
t 4.82% 
I t .bO% 
22.64% 
30.15% 
3 0 ,  1 - 

28.00% 
29.48% 
27.73X 

18:48:2. 
18 :58 :3; 
1 9 :0% :5( 
19: 19:o; 
1 9 :29 : 1 i 
19:39:2! 
19:49:41 
1?:59:5i 
2Q:IO:Gi 
20 :?O :?E 
2O:30 :3i 
20 :40 : 45 
20:50:59 

21:; 1 :?4 
21 :21 :Y7 
21 :Y1 :50 
21 :42:02 
21 :52:15 
22 :02 : 28 
22:12:41 

' 22':'21'-" &:43 
22 :33 :06 
22:43:19 
?2:53:32 

21 :'01 :11 

. .  . .  . . .  . . .  . . .  : _ .  . . . .  

. . . .  ... . . .  . . .  . . .  . . . .  . . . . . . .  . . . . . . .  . . . .  . .  
. . . . . . . . . . .  

. .  
. .  . . . .  

. . . .  . .  . .  

. . . . .  . . . .  . . .  
. . . .  . . . .  . . . .  . . . . .  . .  . .  . .  

. .  

. . .  . _  . .  



. ' * t t * * * t t f S t t L A N L  STACKS REQUIRING BETA ANALYSIS************ 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACti LOCATION # 

TA-3-29 
I 

I 

TA-21 
TA-43 

I 

I 

I 

TA-48 
I 

I 

I 

I 

I 

I 

I 

TA-50 
I 

I 

I 

I 

I 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 

09 
10 
11 
12 
13 
1 4  
'1 5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

oa 

STACK I D .  ANALYZE FOR DATE8 TIME 

FE-44 
FE-45 
FE-46 
4HC-FE-1 (40.1 PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 

MFP 
I 

I 

s 

P-32 
I .  

I 

I 

MFP 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 .  

I 

I 

I 

4s Ft/J* 

A 

5- 

. .  



F R I  FEE 8.1985 
GROUP A LRWL STACKS 
SN TIME COUNTS A COUNTS E 

. .  

. 1 1O.OC 5985 346 
2 10.00 102 24369 
3 10.00 1 66 
4 10.00 4 136 
5 10.00 0 68 
6 '  10.00 1 52 

. 7 10.00 15 108 
8 10.00 4 70 
9 10.00 12 972 

.... . .  . I O  10.00 7 138 
9 180 11 10.00 

1 2  10.00 9 302 
i 5  10.00 ' 9 31 8 
14 10.00' 405 231302 
15 10.00 ' 1 3  79s  
16 10.00 1 1  400 
'17 10.00 2 72 
18 10.00 8 '  77 
19 10.00 17 110 
20 10.00 4 79 
'21 10.00 9 45 
2 2  10.00 21 46 
23 10.00 ' 5 ' 55 
24 10.00 10 55 
25 10.00 5 42 

.. . . .  . .  

. .  
. .  

. . .  . .  . .  .. _ .  . ... . .  . .  

.. . . . . . .  . .  . 
. . .  

.. . 

.. . 

. .. .. . 

4,8 /  k . Q , p r  
CPM A CPH b A/0000.290 E/0000.480 2siq R 

698.24 
9.94 

-0.16 
0.14 

-0.26 
-0.16 

1.24 
0.14 
0.94 
0.44 
0.64 
0.64 
0.64 

40.24 
' 1.04 
0.84 

-0 .06 
0.54 
1.64 
0.14 
0.64 
1.84 
0.24 
0.74 
0.24 

79 .?? 
2432.09 

1.79 
8.79 
1.99 
0.39 

' 5.99 
2.19 

92.39 
8.99 

13.19 
25.39 
23 .?9 

231 25.31 
74 :6? 
35.19 
2.39 
2.89 
6.19 
3.09 

-0.31 
-0.21 

0.59 
0.69.  

- 0 . t l  

2407.72 
34.28 
-0.55 

9.48 
-0.90 
-0.55 

4.28 
0.48 
3.24 
1.52 
2.21 
2.21 
2.21 

138.75 
J.5P 
2.90 

-0.21 
1 .b6 
5.66 
0.48 
2.21 
6.34 
0.83 
2.55 
0.83 

. .  . .  . 
. .  

164.23 2 :3?% 

3.73 200.002 
18.31 100.00% 
4.15 ????? .??% 

12.48 51.64% 
4.56 100.00% 

192.48 57.732 
18.73 75.59% 
27.43 66.562 

56.23 66.662 
481 77.10 9.93% 

155.60 55.472 
73.31 60.30% 

4.90 141.43% 
6.02 70.71% 

12.90 45.88rn 
6.44 100.00% 

-0.55 66.552 
. -0.44 43.642 

1.44 63.24% 
-1.27 84.452 

5066.85 '1 9 .sox 

0.81 2oo.00~ 

52. 9 0  ' b 6 . 5 ~  

1.44 89.452 

. .  

. .. . .. .... . .  

tz 
2sig B 

6.83% 
1.28% 

24.61% 
.17.15% 
24.257- 
27.73% 
19.24% 
23.90% 

6.41 % 
17.02% 
14.90% 

. I  1 .SO% 
11.21% 
0.41X 
7.09% 

10.00% 
23.57% 
22.79% 
19.06% 
22.50% 
29.81% 
29.48X 
26.96% 
26 .96% 
30.865 

HR :HI H:S 

10:2a:3 
10:38:4 
10:49:0 
14:59:1 
1 1  :c9:2 
11:19:3 
11 :2?:5 
11 :40:0 
11:50:1 
12:00:2 
12:10:1 
1?:20:5 
12:31 :O 
1?:41:2 
1?:51 :a 
13:Ol :E 
13:12:C 
13:22:1 
13:32:2 
13:42:1 
13:52:: 
14,:03.:1 
14:13:; 
14:23:Z 
14:33:~ 

. ... . 

. .  



t t t t t t t t t t t t ~ ~ ~ ~  S T A C ~ S  REQUIRING BETA A N A L Y S ~ S ~ * * ~ * * ~ * * * * *  

. 01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

I 

TA-48 

I 

TA-50 

m 

B 

m 

TA-50-37 
J A - 5 0  

07 
00 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 . 

FE-40 
FE-45 
FE-46 
FE-51 
FE-94 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 

. STACK LOCATION # STACK ID. ANALYZE FOR DATE% TIME 

MFP 
I m 

I 

m 

Ut5 

TA-3-29 03 FE-44 
0 4  FE-45 
05 . FE-46 

, 
I + 

TA-43 

m 

P-32 
I 

m 

MFP 

I 

I 

m 

m 

I 

. m  

/ddP 

3 Fso 



FRI FEB 8.1985 . 

GROUP B LANL STACKS 
SN TIiiE COUNTS A COUNTS E 

1 
2 
3 
4 
5 
6 
7 
8 
P 

10  
1 1  
1': 
1 3  
14 
15 
16 
17 

19 
20 
21 
22 
23 
24  
25 

i a  

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
1o.oc 
10.00 
10.00 
10.00 
10.00 
10.00 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

10;oo 

6957 
104 

7 
4 

112 
S 
6 
2 

1 4  
7 

1s 
b 
4 

604 
2 
5 
4 
6 

1 4  
4 
2 

2 6  
5 

, 8  
. 1 9  

a u  
24397 

1 4 2  
112 
83 

134 
103 
57 

953 
11s 
280 
260 
21 0 

308754 

300 
155 
79 

101 
54 
47 
52 
46 
46 

' 41 

385 

. .  .. ... 

CYH A 

695.44 

0.44 
0.14 

10.94 
0.24 
0.34 

-0.06 
1.14 
0 . 4 1  
1.24 
0.34 
0.14 

60.14 
-4.06 

. 0.24 
0.14 
0.34 
1.11 
0.14 

-0.06 
2.34 
0.24 
0.54 
1.64 

10.14 .  

CPi b A i d O O O .  290 E / O O O O .  480 

79.09 
2434.89 

9.39 
5.39 
3.49 
8.59 
5.49 
0.89 

90.49 
6.69 

23.19 
21.19 
16.19 

30870.59 
33.69 
25.19 
10.69 
3.09 
5.29 
0 .'59 

-0.1 1 
0 . 3 9  

-0.21 
-0.21 
-0.71 

. . .  . .  
. .  

. .  

2398.07 
34.97 

1.52 
0.48 

37.72 
0.83 
1.17 

-0.21 
3.93 
1.52 

1.17 
0.48 

207.38 . 
-0..21 

0.83 
0.48 
1.17 
3.93 

-0.21 
8.07 
0.83  

5.. 66 

9-28 . 

0.48 

1 .a6 

166.44 
5072.t9 

19.56 

7.27 
17 .?O 
11.44 

1.85 
188.52 

13.94 
43.31 
44.15 
33.73 

64313.73 
70.19. 
52.48 
22.27 

6.44 
11'.02 

1.23 
-0.23 

0.81 
-0.44 
-0.44 
-1  ..43 

i 3 . 3 1  

. .  . . . .  . .  

2 s i q  A 

2139% 
l?.dilX 
75.59% 

100,oox 
18.892 
0?:45% 
81 165% 

141.4JX 
53.45% 
75.59% 
5 1 .. 64Z 
8 1 '. 65 % 

100 .ooz 
8.13% 

141.431 
89.45% 

100'. 001 
81 I. 65% 
53,. 452 

100.002 
141.43% 
39 ,'22; 
851'. 45% 
70.71 X 
.!s . a x  
. . .  

. .  
. .  

251g B 

& . a n  
1.282 

i a m x  
16.78% 

21.95% 
17.27% 
19.70% 
26.492 

6.47% 
i3.65% 
11 .Y5% 
12.40% 
13.30% 
0.35% 

1O.lYX 
11.54x 
1 (5.06X 
22.50% 
1?.90% 
27.21% 
23.17% 
27.73% 
2P.482 
251.482 
31.23% 

. . _. 

HR:HIN:SEC 

16: 1 9 : 5 9  
1 h:3O:l? 
16 :40 :24 
15:50:37 
17:00:50 
17:11:02 
17:?.1:15 
17:31 :28 
1?:41:40 
1?:51:53 
le:O2 :06 
18:12:18 
18:22:31 
1 E : 32 :51 
18 :43 :03  
16:53:16 
1 ?:03 :29 
1?:13:41 
19 :23 :54 
1 ?:34 : 07 
19 :14: 19 
1 3 :54 :32 
29 :04 :45 
20: 14 :57 
?O:25:10 



. .  ' ***t***SW**LANL STACKS REQUIRING BETA ANALYSIS*dt*X*tS**XS 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION 9 STACK 11s. ANALYZE FOR DATE8 TIME 

TA-3-29 
a 

a 

TA-21 
TA-43 

a 

a 

TA-48 
I 

a 

rn 

03 
04 
05 
06 
07 
08 
.09 
10 
11 
12 
13 
1 4  
15 
16 

.. 17 

FE-44 
FE-45 
FE-46 
4HC-FE-1 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 

I 

TA-50 
10 FE-54 
19 FE-1 

MFP 
m 
a 

a ( 4 0 1  PRO) 
P-32 
I 

. a  

MFP 
a 

I 

a 

a 

a .  I 
20 FE-2 a 

21 FE-3 
22 FE-17 rn 

23 FE-25 rn 

2 4  FE-27 a 

TA-50-37 25 FE-1 a 

TA-50 26 FE-6 J 8 

m 

8 

I 



UHICH GROUP DO YOU UANT TO DEFINE ( A . B . C , D  OR E ) ?  A 
GROUP A 
PLEASE ENTER SAHPLE IDENTIFICATION (UP TO 12 CHARACTERS) 
LANL STACKS 

ENTEli T IHE PS(XXXXX.XX HIN. 1 
' 1000 

. .  

ENTER A PS(CNTS1 

NO 

WED FEE 20,1985 ' 

GROUP A LANL STACKS 
SN T I H E  COUNTS A COUNTS B CPH A CPii b #1/0000.290 W0000.430 2siq A 2sig B HR:HIN:SE 

1 10.00 
2 10.09 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 

i o  10.00 
1 1  10.00 
12 10.00 
13 10.00 
1 4 .  10.00 
15 10.00 
16 . 10.00 
'I7 10.OO 
'I8 ? O . i i O  
19 10.00 
20 10.00 
21 10.00 
22  10.09 
23 10.00 
24 10.00 
25 10.00 

6559 
114 
42 
93 
14 
0 
3 
6 

31 
1 1  
20 
11 

324 
51 . 
13 

' 7  
16  
26 
7 
8 
16 

7 
2 
7 

a 

908 
24323 
21 87 
5944 
51 9 
63 

' 98 
87 

1357 
121 
591 
460 
49P 

54944 
787 
5 5 1  

35 1 
139 
' 63 
55 
49 
51 

, 51 
70 

219, 

ij55.64 
11.14 
3.94 
9.04 .  
1.14 

-0.26 
0.04 
0.34 
2.84 

1.74 
0.34 
0.59 
32.19 
5.14 
1.04 
0.14 
t .31 
2.34 
0.44 
0.54. 
1.34 
0.44 

- 0 . 0 6  
0.44 

0 . 8 4  

85.99 
2427. 9? 
213.89 
579.59 

47.OP 
1.49 
4.99 
3.89  

7.29 
54.2P 
41.14 
45.09 

9489.59 
?3.89 
5 0 . 2 9  
17.09 
30 '3G 

9 .ov 
1.49 
0.63 
0 . 0 9  
0.29  
0 . 2 9  
2.19 

130.89 

. L J  

2260.83 
38.41 
13.59 
31.17 
3 .93 

-0 .90  
0.14 
1.17 
9.79. 
'2.40 
6.00 
2.90  
1.86 

110.83 
17.72 
3.59 
1.52 
4 . 6 2  
8.07 
1.52 
1.86 
4.62 
1.52 

-0.21 
1.52 

179.15 2.461 
5058.31 18.732 
445.60 30.862 
1207.48, 20.73:! 
98.10 53.45% 
3.10 ?????.??2 
10.40 115.471 
8.10 81.552 

272.39 35.722 
15.19 b0.30Z 
113.10 44.72% 

93.94 70.71% 
14769.98 31.11% 
153.94 27.21% 
1 04 .'?? 55.47% 
35.50 75.59% 
ir3.10 50.00% 
18.94 . 39.22% 
3.10 75.59% 
1.44 70.712 
0.19 50.00% 
0 .40  .75.59rk 
0 . 4 0  141.43% 
4.56 :?5.5?% 

85.81 40.30~ 

b .a% 
1.28% 
4.27% 
2.61% 
3 .?7X 
25.19% 
20.20% 
21.44% 
5.42% 
18.18% 
8.22% 
,?.322 
8 .?S% 
0.64% 
3.12X. 
8.521 
13.51% 
10.672 
16.96% 
25.19% 
26.94% 
28.57% 
23.00% 

23.90% 
?a .oox 

17:41:42 
17:51:5; 
1 8:92 : 1 ( 
13:12:2I 
18:22:3: 

18:43 : 01 
18 :53: 1 

19:  1 3  :3: 
1?:?3:5 
1 9 :34 : 0 
1'?:44:1 
1 ?:54 : 3 
20 :04 : 4 
20:14:5 
20:25:9 
20:35:2 
20 :45:3 
20 :55:4 
21 :06:0 
21 :16:1 
21 :%:? 
21 :36:3 
Z t  :46:5 

ia:32:4: 

19 :03 :2( 

# IDENTIFICATION TI i lE  PST A P S T  B ERG A . BKG B Ka Kb 
R LANL STACKS 19.00 0 0 0.26 4.81 0.290 0.480 
B TA3-29D9 1.00 ' 0 0 .0.26 4.81 0.290 0.480 

ll TA-50127 1 .oo 0 0 6.26 4.81 0.290 0.480 
C TA50-1-116 1 .00 0 0 0.26 4.81 0.290 6.480. . . 

E T1165 1 .oo 0 0 0.25 4.81 0.290 0.480 

. .  



01-7708-ALPHA SOURCE-2368 DFM 
02-7139-BETA SOURCE-5176 DF'M 

STACK LOCATION # 

TA-3-29 
I 

I 

TA-21 
TA-43 

D 

I 

TA-48 
I '  

I 

a 

I 

I 

a 

TA-50 
I 

I 

I 

I 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  FRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
F E - 5 1 .  
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 d o  FBI+- 

MFP 
I 

I 

I 

P-32 
I 

I 

MFP 

I 

e 

m 

I 

I 

I 

I 

I 

m 
m 

I 

I 

a 

I 

STACK ID. ANALYZE FOR DATEa TIHE 

1 6 0 0  I 



I FRI (Eb 22,1985 
G R W P  A LSAL STACKS 
SN TIWE COUNTS A CDUNTS B 

1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 .10.00 
8 10.QO 

'I$ 10.00 
16, 10.00 

' 15 10.00 
1 %  10.00 
1 Q  10.00 
1q 10.00 
I f  10.00 
I &  10.00 

. 1q 10.00 
I 1 y  10.00 
19 10.00 

I 20 10.00 
21' 10.00 
22 10.00 
23  10.00 
25 10.00 
25 '19.00 

6541 
118 

19 
8 
9 
9 
e 
5 

1 4  
6 

6 4  
9 
7 

15 
4 
8 

9 
19 

0 
7 
6 
6 
5 
1 

a 

.. . . .. 

871 
24094 

324 
345 
197 
51 
90 

' 83 
1060 

162 
' 325 

21 5 
21 7 

1292 
296 
227 
130 
l!u 
100 

65 
53 
4 7  

110 

65 
B 

. . .  

653.84 
11.54. 

1.64 
0.54 
0.64 
0.64 
0.54 
0.24 
1.14 
4.31 
6.11 
0.64 
0.44 
1.24 
0.14 
0.54 
0.54 
0.64 
1.64 

-0.26 
0.44 
0 . 3 3  
0.34 
0.24 

-0.16 

82.29 
2404.59 

27.59 
29.6P 
14.89 
0.29 
4.19 
3.19 

101.19 
11.39 
27.69 
16.69 
16.89 

123.39 
23.79 
17.89 
8.19 

14.29 
5.17 
1.99 
0.49 

-0.11 
6.19 

- 1  .91 
1.69 

2254.62 
39.79 

5.66 
1 .96 
2.21 
2.21 
1.86 

3 .93  
1 . l ?  

21.17 

1.52 
1.28 
0.48 
1.86 
1 .a6 
2.21 
5.66 

-0.90 
' 1.52 

1.17 
1.17 

' 0.83 
-0.55 

0.83 

' 2.21 

171.44 
5009.56 

57.48 
61.85 
31.02 

0.60 
8.73 
7 .?? 

210.81 
23.73 
57.69 
34.77 
35.19 

257.06 
49.56 
37.27 
17.06 
29.77 
10.t31 

4:15 
1.02 

-0.23 
12.30 
-3 .78 

3.52 

2.47% 
18.41X 
45.88% 
70.71 X 
66.66% 
66.66% 
70 .?? % 
89.45% 
53.45% 
81 .AS% 
25.00% 
66.66% 
75.59% 
51.64% 

1 oil .OK! 
70.71 % 
70.71 X 
b6:bbX 
45;.8t3% 

'?????.??% 
75 .5'?:! 

81.65% 
89.45% 

200.00!: 

1311.&5:! 

6.77% 
1.28% 

11.11% 
10.76% 
14.242 
28.00% 
21 . o m  
21.95% 

6.14% 
15.71% 
11.09% 
13.64% 
13.57% 
5.58% 

11.822 
13.27% 
17.54% 
14.47% 
20 .QOX 
24.252 
27.47% 
29.172 
19.04% 
37.14% 
24.802 

17 :00:23 
17: 10 :37 
17:?0:49 
17:31:02 
17:41:15 
17:Y :27 
18:01:40 
18:11:52 
18 : n o 5  
1 8 :3? : 1 8 
18:42:30 
18:52:43 
19 :02 :56 
19:13:138 
19:23:21 
19:33:33 
19 :43:46 
19:53:59 
08:31:10 
08:41:23 
98:51:35 
0?:01:48 
O9:1?:01 
0?:22:13 
09:32 :26  

. . .  . .. .. . . . . . ' .  . . .  . .  . . . . ,. . . _: . . . .  . . . . . . .  . . _ .  . -  . . . .  . . . .  

. .  . .  

. .  . . .  



t t t t t t t t t t f t L A N L  STACKS REDUIRING BETA A N A L Y S I S t t t X l t d t X t * %  
. .... 

STACK LOCATION # 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

TA-3-29 
I 

I 

TA-21 
TA-43 . 

I 

I 

I 

TA-48 
a 

I 

a 

I 

I 

I 

I 

TA-50 
a 

I 

I 

I 

I 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

STACK ID. ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 

FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
F,E- 1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 

. FE-1QAA . 

. FE-6 

MFP 

I 

I 

P-32 
I 

I 

I 

MFP 
I 

I 

I 

8 

I 

I 

I 

I 

a 

I 

I 

I 

a 

I 

I 7 L  

2f f q  tf 
@eo' 

8 



. . . . . . . . .  
. . . . . . . . . .  . .  

. .  

. .  

. .  . .  
. . . .  . . . . .  . .  . . .  . . .  . .  

. .  . . . .  . . . .  

. .  . .  
. .  . .  

. _.. . .  ' .. . .  . .  
. .  . .  
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0 
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\ 

VI 0 
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FJ - 0 Cli 
r.4 crl W W 
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.I . 01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DF'M 

STACK LOCATION 

TA-3-29 

B 

TA-21 
TA-43 

TA-48 

a 

a 

TA-50 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
.22 
23 
2 4  
25 
26 

STACK ID. ANALYZE FOR DATE8 TIME 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-4.0 ' 

FE-45 . 

FE-44 
FE-5.1 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 A& F / L 7 - E &  

MFP 
B 

I 

a 

i 

Q k00 



.FRI A A R  8.1985 

S #  T I M E  COUNTS b C0UNTS.B 
maw A LANL-STACKS 

5781 
77 

3 
5 
6 
5 
9 

10 
6 
5 
5 
4 
5 
1 
2 

10 
3 

3 
1 
2 
1 

7 
I 

1 

&O 

786 
24445 

101 
126 
8?8 

96 
119 
141 
137 

2220 
355 
305 

78 
91 
75 
S? 
53 

57 
4 4  

. 5 4  

_I 

- 
. .  '.; .i 

- 

. .  

CPH A 

577.84 
7.44 
0.04 
0.24 
0.34 
0.34 
0.64 
0.74 
0.34 
0.24 
0.24 
0.14 
'0.34 

-0.16 
-0.06 

0.74  
G.04  
0 . 4 4  
0.04 

-0. lb 
-0.06 

0.14 

. 

CPW B AI0000.2YO Bj0000.480 2sis A 

j 3  .is 
2439.59 

0.19 
5.29 
7.79 

92.39 
4.79 
7.09 
9.29 
9.89 

217.14 
30.64 
2 5 . 5 9  

2.95 
3.29 

. 2.67  
i .04 
0.49 

-0.81 
t .O? 

-0.41 
0.59 

. .  

. . .  

. .  

2j37.38 
25.65 

0.14 
0.83 
1.17 
1.17 
2.21 
2.55 
1.17 
0.83 
0.83 
0 . 4 s  
1 . I ?  

-0.55 
-0.21 

2.55 
0.14 
1.52 
0 . 1 4  

- i i .55  
-0.21 

0 . 4 E  

153.73 
5082.59 

0.40 
11.02 
16.23 

172.90 
9.98 

14.77 
19.35 
16.52 

452.49 
63. P 4  
43.52 

6 . 2 3  
t.E5 
5 . b 4  
2.27 
1.02 

-1.69 
2.27 

-0.85 
1.23 

e- 

. .  .. 
.. . 

. .  . .  

. .  . . .  

2.42% 
22 .my, 

115.47% 
8?.45Z 
'31.65% 
87.65% 
65.66X 
63.242 
1!1 .bSX 
89.452 
89.45% 

100.0Qz: 
%1.65X 

200 .GOX 
141.43% 
63.24Z 

115.47% 
75.59% 

1 1 5.47 Z 
200 ;w:! 
141 ; u x  
l#0iOOX 

. .  . 

. .  

. .  

- .  

7.13X 
1.272 

29.28Z 
1 P .vox 
17.81% 
6.74% 

20.41% 
18 .J3% 
1 & . , 0 4 1  
:;7.0tjx 

4 . 24% 
1 Q , & l X  
i 1 . 4 5 2  
22.63X 
22.22i: 
23.OCrn 
26.032 
2?.4?% 
31.52% 
2t.OJX 
30.15% 
27.21x 

1 & : 4: ; ;5$ 
1 6:5 ,  .L 

: 02 : 40 
u:1?:53 
17 : 23 : 05 
17:33 : 18 
17.:43: 31 - 17:53: 43 
18 :03 :56 
18: 14:w 
'I b : 24 : 2 1 
18:34 :33 
1 8 :.?4 : 45 
19:54:59 
1 P:O5:11 
1y:15:24 
19:?5:36 
19:35:49 
I?:  46 :02 
19:56:14 
20: 06:?7 
9: 16:39 

. .  

. . .  

. .  



& t t X # t * f * t t t X L A N L  STACKS RERUIRING BETA ANALYSIS*#********** 

01-7708-ALPHA SOURCE-2368 . IWM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3-29 
s 

s 

TA-21 
TA-43 

s 

I 

s 

TA-48 
I 

I 

I 

I 

s 

I 

TA-50 
I 

I 

I 

I 

I 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
0% 
09 
10 
11 
12 
13 
14 
15 
16 
17 
1s 
19 
20 
21 
22 
23 
24 
25 
26 

STACK I p *  

FE-44 
FE-45 
FE-46 
4HC-FE-I ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE- 18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 . 
FE-1 
FE-6 J 

MFP 
B 

I 

s 

P-32 
I 

I 

s 

MFP 
I 

s 

s 
s 

I 

s 

I 

s 

s 
I 

s 
s 
s 

W 

ANALYZE FOR DATEL . T I  E 
11 yrk -$g& / L / d O  



F R I  WAR 15,1995 
GROUP P LANL STACKS ,,/ 
SN TIHE COUNTS A COUNTS E 

1 10.00 7047 81 4 
10.00 143 23944 

3 10.00 8 165 
m - 3 4  4 1 0 . 0 0  6 159 

5 10.00 12 11 56 

7 19.9G 10 76 
t + a / j  10.00 3 5.t 

8 10.00 3 108 
7 8 4  9 10.00 14 820 

10 10.00 15 . 134 
1 1  10.00 35 , 2sa3. - 
12 10.00 10 28 8 
13 10.09 5 152 

7R-SpI14 10.00 I l l  29475 
15 1 O . O C  2 ' 271 
16 10.00 8 200 
17 10.00 3 4 7  
1 E  10.00 5 131 
i 9 .  i O . O O  4 87 
20 10.00. t ' 49 

. ya.so21 10.00 I 45 
22 10.00 5 47 
23 10.00 2 56 

5 i 30 24 10.09 
,wr.)125 10.0Q 4 .  4 1  

.- 

... 

CPW A 

704.44 
14.04 
0.51 
9'. 3.1 
0.94 
0.04 
0.74 
0.04 
I .14 
1.24 
3 . 2 1  
0.74 
6.24 

-0.06 
0.54 
0.04 
0.24 
0.34 
0.34 
0.14 
0.24 
-0.06 
0.24 
0.14 

10.84 

=?- 
CPH E A/0000.290 

76 .w 
11.69 
11.09 
10.79 
0.79 
4.79 
5.99 
77.19 

253.49 
23.99 
10.39 

2942.69 
' 22.29 
15.19 
-0.11 

8 . 2 9  
3 .89  
9.09 
-0.31 
-0.11 
0.79 
3.19 
-0.41 

238 9.. 5 9 

8 . 5 9  

2429.10 
48.41 
1.86 
1.17 
3.24 
0.14 
2.55 
0.14 
3.93 

11.17 
2.55 

' 0.33 
37.33 
-0.21 
1.86 
0.14 
0.83 
1.17 
I .17 

0.83 
-0.21 

ii .83 
0.48 

4.28 

0.48 

159.56 
4938.3 1 
24.35 
23.10 
22.48 
t.65 
9 .?8 
12.48 
160.81 
17.90 

548.94 
49.98 
21.65 

61?0.60 
46.44 
31.65 

17.27 
8.10 
0.19 

-C.65 
-0.23 
1.65 
17.06 
-0 .a5 

' -0.23 ' 

. .  . .  . .  . 
. .  

. .  . .  . .  

2.38% 
16.72): 
70.71% 
91.65% 
57.732 
115.47% 
63.24% 

1 15:4;7% 
53.452 
51 .&?% 
33 .go% 
63'. 24 % 
83.45% 
18.782 
141.432 
70.71 % 

ij.5.475: 
8?..45,Y 
81 .55x 
81.55% 

l o g  .00x 
89.452 

141.43: 
t39.452: 

100.09x 

. ... . . . .  . . .  . .  . .  . .  
. .  .. . 

2siy B hFi:HIN:SEC 

7.01 % 
1.29% 
15.57% 
15 .862 
16.01% 
2d .?2X 
20.41 % 
17.24% 

b .98X 
17.272 
3.84% 
11.78% 
16.22% 
1 . l t X  
12.14% 
14.142 
29.17% 
1?.471! 
21.442 

29.81% 
23.17% 
2 t .  i2X 
1?.542 
30 .15X 

213.572 

. . . .  . . .  
. .  

. . . . . .  . .  . 
. . .  .. . .  

. .  

17:24:23 
17:34:37 
17 :44:4? 
17:55:02 
18:05: 14 
18: 15:2? 
18:25:40 
1 9 :35 :52 
18:46:05 
18:5t:18 
19 : 06 : 30 
19: 16:43 
1?:25 :55 
13 :37 :09 
19:47:21 
19:57:34 
20:07:J? 
20: 1759 
20:28.:12 
20:33:?5 
?0:48:37 
20:58:50 
21 :09:02 
21 : 19: 15 
21 :29:28 

. .  

. .  . .  . . .  . . . .  

. .  . . . .  . . .  



*tXtttt*tt**LANL STACKS RERUIRING BETA A N A L Y S I S t * * t t t t X t * * t  

&b 
01-7708-ALPHA SOURCE-2368 IIPM 
02-7139-BETA SOURCE-5176 DF‘M 

STACti LOCATION 9 

TA-3-29 
I 

I 

T A - 2 1  
TA-43’ 

8 

8 

8 

TA-48 
8 

8 

I 

8 

I 

I 

8 

T {:, .- 5 0 
8 

I 

.. m 

I 

I 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
00 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

STACK ID. ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18’ 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 

MFP 
i 

8 

1 

P-32 
1 

m .  
8 

MFF” 
1 

1 

1 

8 

1 

1 

a 

1 

8 

1 

8 

1 

1 

1 140d 



F A 1  HAR 22.1989 
GROUP A LANL STACKS J 
SN TIHE COUiiTS A COUWTS 8 

10.00 
10.00 
i o . o o  
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.i)Q 
i ~.~~ 
1pJ.Oi j  
10.00 
10.00 
l i i . 00  
10.00 
10.00 
1O.GC. 
10.C0 
10.09  
i O . O O  
10.00 
10.00 
10.09 

6995 
1 5 2  

13 
. ?  

5 
10 

3 
0 

20 
3 
4 
5 

61 
9 
3 
6 
5 
4 
4 
3 
8 
5 
4 
2 

- 
e 

807 
2401 5 

102 
75 
65 
74 
91 

1012 
9 9  

1 9 5  
293 
; 28  

9665 
220 
363 

5 9  
86 
74 
5 1  
5 ;  
39 
50 
92 
63 

2 3 9  

CPH A 

699.24 
14.94 

1.54 
0.44 
0.24 
0.74 
0.04 
0.54 
1.74 
0.04 
0.14 
0.24 
0.44 

0.64 
0.04 
0.34 

-0.26 
0.14 
0.14 
0.04 
0.54 
0.24 
0.14 

' -0.06 

5.34 

. .  

. I  

CPl4 IB Aj0006.290 B/0000.480 2sig A 

75.89 
2396.69 

24.07 
5.39 
2.69 
1.69 
2.59 
4.29 

96.39 
5 .O? 

14.69 
14.47 
7.99 

9 h ? .  6 9  
17.99 
31.47 

?.a? 
3.77 
2.59 
0.59 
0.49 

-0.91 
0.19 
4.29 
1.49 

a r  

241 1,17 
51.52 

5.31 
1.52 
0.93 
2.55 
0.14 
1.86 
6.00 
0.14 
0.4s  
0.93 

'0.14 
20.14 

2.21 
0.14 
1 .!7 

-0.70 
0.40 
0.98 
0.11 
1.86 
0.03 

'0.48 
-iS.zi 

158.10 2.39x 
4993.10 '16.22% 

50.19 47.14% 
11.23 75.59X 

3.52 63.242 
5.40 115.47% 
8.94 70.71X 

200.81 44.72% 
10.60 115.47X 
?0.cj0 1QO.OUb 
22-27 ' 8?,:$5;2 
16.d5 i i 5 . 4 7 2  

2003.52 25.6PJX 
37.48 & 5 * & & X  
65.60 115.47% 
2.27 . i31.65X 
7 - 9 0  ?????.?'iX 
5 .40  190.00% 
1.23 100.00% 
1.02  115.47% 

-1.99 70.71% 

9.15 1QO.OOZ 
. 3.10 141.43% 

5.60 89.452 

. .  . .  

0.40 89.452 

. . .  . .  . .  
. . . .  . .  . 

. .  . .  
. .  

. . .  
. .  . . . .  

. .  
. .  . .  

. .  . . .  . . . .  . . . .  

2sig B HR:HIN:SEI 

7.041 
1.29% 

11.76% 
19.80% 
23.09% 
24.80% 
23.25% 
20.96% 

6.28% 
20.10% 
14.32x 
'i 4 . :jzx 

17 ; &?% 
2.03% 

13.24% 
10.49% 
26.03% 
21.56X 
23 ;25x 
27.21 % 
2?. 47% 
32.02% 
28.281 
20.85% 
25.1?% 

17 :36 :J5 
17 :46:5? 
17:57: 11 
18:07 : 24 
1 E:17:36 
18 : 27 : 49 
18:38:02 
18:48:14 
18:58:27 
1Y:rJ8:3? 
1 9 : 1 8 : 5 2  
19:2?:05  

14:49:30 
14) :5P :43 
20 : 09 : 56 
20 :20 :O% 
2F : 30: 21 
20 : 40 :33 
20:50:46 
21 :GO:59 
21 :11:11 
21 :?1:24 
21 :31:37 
21 :41.:49 

i?':mij 

. .  

.. . 



t**t*dtt**f*LANL STACKS REQUIRING BETA ANALYSIStttXttttSdSt 

01-7708-ALPHA SOURCE-2368 bPM 
02-7139-BETA SOURCE-5176 DPM 

1 

STACK LOCATION # 

TA-3-29 

m 

TA-21 
TA-43 

8 

8 

TA-48 
8 

8 

8 

8 

8 

8 

TA-50 
8 

8 

8 

8 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
,15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

ANALYZE FOR 6AT 8 TIME P STACK ID. 

FE-44 
FE-45 
FE-46 
4HC-FE-1 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 

MFP 

( 4 0 1  PRO) 8 

P-32 

m 

MFP 

8 

8 

8 

8 

8 

8 

8 

8 



HON AFR 1.1985 
GROUP A LANL STACKS J .  
SN T I H E  COlJNTS A COUYTS 3 

1 .10.90 

3 li1.00 
4 10 .00  

A 10.00 

10.00 
6 10.00 
7 1'0.00 
cc 

a . 1O.GG 
7 10.90 
10 io .oo 
11 10.00 
'12 10.00 
'I3 19 .03  
14 10.00 

l b  10.00 
17 10.00 
18 10.00 
19  19.04 
20 10 .00  
21 10.00 
22 10.09 
2 3  10.00 

25 1 0 . G O  

d 

i s  10.~0 

- 

" 4 .  10.00 - 

7456 
96 

3 
8 
3 
5 
9 
4 

i 9  
b 
3 
I0 

' 1  
21  

9 
3 
4 
7 

12  
7 

3 
4 
5 
6 

r 
4 

8 70 
23963 

152 
109 

81 
54 

150 
74 

1 1 2 i  
' 131 

167 . 

148 
61 

95% 
318 
328 

55 
44 

109 
6 4  
4? 
5 2  

1 1 7  

47 
L $  
V I  

cPn A 

705.34 
P.34 
0.04 
0.54 
0.04 
0 . 2 4  
0.34 
4 . 1 4  
! . e 4  
0.34 
4 . 6 4  
5.74 

' - 5 .  ; ;, 
1 . s 4  
0.64 
0.44 
0.14 
0.44 
4.94 
0 . 4 8  
0.24 
0.94 
0.14 
0 .24  
ir.34 

U . 1 9  
2391.49 

10.39 
6.09 
3.29 
0 . 5 9  

10.18 
2 . 5 9  

i 0 7 . ? ?  
8 . 2 9  

11.0? 
; 4.99 

1 7 5  

454.99 
29.95:  
27 .99  

0 .69  
-0.41 
S.DY 
1 . 5 P  

- G , l l  
5 . 3 9  
6.67 
i . 2 9  

-0 .11  

. L  

2432.21 
32.21 

0.14 
1.86 
0.14 
0 . 8 3  
2.21 
0.49 
5 .66  
1.17 
2 .21  
2.55 

-0.55 
6.34 
2 . 2 1  
0.1'4 
0.18 
1.52 

1.52 
0 . e 3  
0.14  
0 .48  
0.83 
l . l ?  

7 ,I * 
J . L V  

171.23 
4982.21 ' 

21.65 
12.69 
6.135 
1.23 

21.23 
5 .44  

' 223.52 
17.27 
24.77 
3 t  .23 

2.69 
947.70 

5 2 . 4 8  
58.31 

1 .44  
-0.85 
: ? . & 9  

3.3: 
-0.23 
0.81 

14.35 
2.69 

-n *:: 
Y .&.I 

2 s i g  A 

2.38% 
20.41% 

1 i 5.47% 
70.71 1 
li5.47X 
8Y.15% 
66.66% 

100.00% 
45,88*, 
8 1 '. 65 X 
66.662 
J.3.243; 

2OG.00X 
93.64X 
,6b.66X 
115.472 
100 .oox 
75 .59% 
57.73% 
75.571 
87.4SX 

115.47% 
rqo.oox 
a? .m 
g1.65X 

2sig B HR:WIK:SEi 

6.782 
1 .?32 
16.22% 
19.15% 
22.22x 
27.21% 
16.33% 
aa .252 

5.972 
17.47% 
15.47% 
'I 4 .?1% 
25.scx 

Z.P4;! 

11.09% 
23.96X 
36; 15x 
19.15: 
25 .oox 
29.172 
27 .?JX 
18.49% 
2s.c,ez 
2 9 . i 7 x  

1 0 . 7 2 ~  

15:51:23 
ldfOl:36 
16:11:38 
1 6 :22 : 01 
16:32: 14 
16:42:26 
1 6 : 5 2 : 3 9  
17:02 :52 
17:13:04 
17:23:17 
17 : 33: 3 0  
C,?:43:42 

' 7 .  r- 
1 i e nJ3 : 5 5  
: ~ 4 : c . a  
1 e:-i ~o 

ia:44:5s 
1 3 :XI : 1' i 
19:05:?3 
i 3 : 'I 5 : 3 6 
1'9 : 25 :45 
19:36:01 
1 ?:46: 1' 
1 ?:56 :2i 

18 :24 :33 
tB:34:45 

. . .  

. .  . .  . . .  
. . . . .  . . . . . . . . . .  . . .  . . .  . .  ."  -.,. . : . :. 

. . . . . . .  . . . .  . . . . . . .  :_.:.::._ . . .  
. .  

. .  . .  

- .  . .  

. .  



01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DFM 

STACK LOCATION # 

TA-3-29 

a 

TA-21 
TA-43 

I 

a 

a 

TA-48 
a 

a 

I 

a 

I 

I 

TA-50 

I 

I 

TA-50-37 
TA-50 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
10 
19 
20 
21 
22 
23 
2 4  
25 
24 

STACK ID. ANALYZE FOR DATE8 TIME 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
F E - i  
FE-6 

a 

P -,3 2 
a 

B .  

a 

MFP 
rn 

I 

dSoU 

IdPO 
OB00 



FLil Ai'R 5.1985 
GROUP A LANL STACKS 
SN T I ~ E  COUNTS a COUHTS' B 

1 10.00 
2 t6 .00 
3 t0.0Q 
4 1o.ou 
5 10.00 
6 10.00 
7 l ( i . 00  
2 10.00 
9 19.c0  

'IC :o.go 
'1.1 10.00 
'12 10.00 
1 3  : o . Q o  
1 4  12.00 
.;; 10.00 
16 10.00 
17 1 0 . 0 0  
18 10.00 
19 10.00 
20 10.90 
21 so.co 
22  10.00 
23 10.00 

25 l0.OG 
24 i 0 .00  

7200 
179 

4 
4 
'3 
1 

35 
4 

31 
' 7  
49 

a 
5 

101 
??6 
249 

2 
2 
4 
5 

22 
4 

15 
1 

- L 

3 IOEMTIFICATION 

81 7 
24020 

-74 
77 
52 
55 

123 
72 

7 8 9  
118 

2971 
352 
i ,72 

7853 
324 1 4  
23539 

189 
119 

79  
tl 
5s 
6 7  
59 
53 
52 

CPH R 

7 1 9 rn 7 4  
17.t4 
0.14 
0.14 
0.04 

3 .24  
B.14 
2.84 
0 . 4 4  
4 .64  
0.54 
0 -24 
$,.e4 
29.34 
24.64 
-0.06 
-0 .06  

0 . 1 4  
0 . 2 4  

-0.06 
1.94 

t . 2 4  
, -om:& 

-0 .16  

0 . 1 4  

d LANL SI'ACKS 5 0 . 0 0  0 
9 TA50 1 .oo 0 
C CnH-7136 1 .oo 0 
r) CMR-7061 1 .oo 0 

17  . i . 0 3  0 E Cd2-3i  

. .  

CPil i? Ai0900.290 B/0000.490 

7b .a9 
2 3 9 7 . 1 3  

4 . 5 9  
2 . 8 9  
i .39  
0.64 
7 . 4 ?  
2 .'jg 

I 7 . 0 9  
L 0 4  

2 9 2 . 2 9  
j g  - 3 9  
i .2 .39 

r, c :q 4 .z 

32%. 5 9  
2352.1P 

19.09 
7 . 0 5  
2 . 0 9  
1 .?Y 
1 .A? 
1 . 8 9  
0 . 5 9  
5 . 4 7  
0 .3Y  

71 

U.  I 

, L i d .  , 

2.4:21 .86 
5ir. 8 3  

0 .48  
0 .14  

-0.55 
11.17 

0.48  
9.79 
1.52 

1t .90  

3 . 8 3  
3 s . 3 3  

lJ!  . 1 7  
34.87 
- 0 . 2 1  
-6.2'1 
. 0.48 

8 . 3 3  
-9.21 

6 . 6 9  
(2.43 
4.28 

- 0 . 5 5  

0 . 4 8  

! si 
I .u,V 

PST B 6KG A BK'c B 
0 0.26 4 .81  
0 0.26 4.81 
0 0.24 4.81  
0 9.26 4 -81 
# 0 . 2 t  4 . 8 i  

2sig b' 

6.93X 
1.23x 

20.62% 
2 2 . 7 9 x  
25.40% 
26.96X 
15.03% 
23.57% 
7.12% 
:8.412 

3.66X 
' !$ . ( j t l  

2.91 x, 
1 . 1 1 2  

14.54% 
'18.332 
22.502 
L4.S0% 
i 4 ,jSQyh 

24.432 
27 21 x 
27;d'f' 
27.732 

i5.25: 

I ,301 

'< C 

P, . 

HI? : bl I N : SE 

17 :44 :5i 
17:55:0; 
18:05: 2( 
18:15:3: 
18:25: 41 
18:35:51 
18:46: 1 I 
18:56:X 
19:9ir:3: 
19: 16:4 
1 Y :?7 :0' 
'I9:37:1: 
1 !.? : 4 7  : 2, 
19:57 : 3' 
20 : O ? :  5 '  
20: 18:O 
20:28: 1 : 
29 :.ja: 3 
20 : 49 : 4 
20:53:5. 
21 : 9 9 : 0  
21 :19:2 
21 : 2 9 : 3  
21 :35:4 
2 i  : ~ G : o  

. . . . . . . 

. .  

. .  



01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION 9 STACK I D .  ANALYZE FOR DATE8 TIME 
4 2 9 -  y / y f r  

TA-3-29 

TA-21 
TA-43 

I 

I 

I 

TA-48 
I 

I 

I 

I 

I 

I 

I 

TA-50 
I 

I 

I 

I 

TA-90-37 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
10 
19 
20 
21 
22 
23 
2 4  
25 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-IOAA 
FE-12 
FE-34 ' 

FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE- 1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 

MFP 
D 

I 

I 

P-32 

I 

I 

MFP 
I 

I 

I 

I 

I 

I 

I 

e 

I 

I 

m 

I 

e 

m 



HON A O R  15.1 9SS 
GROUP A LANL STACKS 
SN TIiiE COUNTS A C0UNT.S B CiiE R . ClVi 8 A/000@.?90 B/0000.480 25iq A 2sig B HR:?4IN:SE 

'I 
2 
3 

5 
5 
7 
8 
9 

til 
1 1  
12 
13 
1 4  
I S  

1 6  
17 
18 
19 
20 
21 
22 
23 
24 
25 

rl 
-I 

I -  

10.00 
10.00 
1o.eo 
10.30 
1Q.40 
10.00 
10.00 
10.00 
15.00 
10.00 
19.00  
19.00 
10.00 
:0.00 
l f i . $ Q  
14.00 
10.00 
10.00 
10.09 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

691.3 
164 

3 

4 
136 

8 
8 

18 
5 

83 
32 
6 

7 0  

11 

4 
P 
d 
3 

11 
' 25 

10 
2 

1 
-I 

'1 

3 

824 

Y b  
64 
7 3  

131 
111 

7 6  
939 
115 

3668 
221 6 

153 
102?9 

547 
594 
114 
81 
42 
59 
57 
53 
71 
49 
63 

24268 
dYi .G4 

lb.14 
0 . 0 4  
3.14 
0.11 

13.34 
0.54 
0.54 
I .54 
0.24 
3.04 
2.34 
0.34 
6.74 
0.14 
1.14 
0.04 
0.14 
0.64 
0.34 
0.04 

2.24 
0.74 

-0.96 

0.94 

77. !3 
2421 .Y9 

4 .39  
i . 5 9  
2.47. 
8.2? 
6.29 
2.79 

8 9 . 0 9  
6.59 

351 .?9 
216.79 

10.49 
1033.09 

5P. 89 
54.59 

6.59 
3.29 

1 .0P 
0 . 5 9  
0.47 
2.29 
0.09 
1.4'3 

-a . A I  

2382 .?O 
55 .66  
4.14 
0.48 

96.00 
1 .ab 
1 . & J  
5.31 
0.83 

27.72 
10.14 . 
1.17 

23.24 
0.48 
3 . 9 3  
0.14 
0.48 
2.21 
1.17 
0.14 
2.90 
7 .?2 
2 . 5 5  

-0.21 

0.49 

161.65 
5045.B1 

9 .YY  
3.31 
5:19 

17.27 
13.10 
5.t!l 

185  .tO 
13.Y4 

7 5 4 . 1 5  
451.65 

21.85 
21 52.27 

124 .?7 
113.73 
13.73 
6.85 

-1.27 
2.27 
1.85 
1.02 
4.7? 
0.19 
3.10 

6 .?6% 
1 .?ax 

26.41 2. 
25 .00x 
23.407: 

38.98% 
22.941 

6.522 
18.65Z 

3.30:  
4.24% 

16.16% 
1.962 
7.esx 
3.20% 
18.73% 
22.222 
30.86X 
26.03% 
2t.4Yb 
27.47x 
23.73% 
28.57I 
25.192 

i 7.47% 

17:48:31 
l ?  :58 : 4: 

18:t9:1( 
18:29:?; 
18:37:3: 
18:4?:4€ 
19 :Q@ :r3. 
5P:lG:l: 
I9 :20 :2(  
19:30:3! 
19:40:5' 
19:51 :0; 
20:01:1; 
?0:11:31 
20:21:4; 
20:31:5! 
20: 42:o: 
20 :52:2 
21 :02:3: 
21 :12:4. 
21 :22:5 
21 :33:1 
21 :43:2 
21 ;52:3 

t 0 -0" i- .. 
I U .  u.4, 

.I: Ka K 3 f I3<dTiFiCfiT:azf; T I ? i T  
r l l L  PST 'A wr B BKG a BKG B 

a LANL S T A C K S  lG.00 0 0 0.26 7.31 1 4 I 0 .210  0;480 
B i A 4 8  1 .oil 0 0 0.26 4.81 0.270 0.480 
C TA3S 1 . G O  0 0 .  0.26 4.81 0.290 0.490 
D TA46 1 .oo 0 0 0.26 4.81 0.290 0.480 
E CnR-7124 1 .oo 0' 0 0.26 -4.81 0.293 0.480 

. .  



. .  . .  . .  
t t t * t t t t t * * b L A N L  STACKS REQUIRING BETA A N A L Y S I S * * * X t t t S S t t t  

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3-29 
I 

a 

TA-21 
TA-43 

a 

a 

TA-48 
I 

I 

a 

a 

I 

a 

I 

TA-50 

I 

a 

a 

I 

TA-50-37 
TA-50 

03 
0 4  
os 
06 
07 
00 
09 
10 
11 
12 
13 
14 
15 
16 
17 
10 
19 
20 
21 
22 
23 
24 
25 
26 

STACK ID. ANALYZE FOR DATE8 TIME 
W3-/qJS 

FE-44 MFP 
FE-45 
FE-46 

I 

I 

4HC-FE-1 (401 PRO) I 

FE-9AA P-32 
FE-1OAA a 

FE-12 a 

FE-34 I 

FE-1'1 ' 

FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 

MFP 
a 

I 

a 

a 

a. 
8 

a 

a 

I 

a 

I 

a 

I 

a 

a 



HON APR 22.1985 
GROUP A LANL STACKS 
SPI T I H E  COUNTS b CGUNTS E 

3 
' .  4 

5 
6 
7 
8 
9 

- 

, 10 
., 1 
I .  

12 

1 4  
15 
i 6  
17 
15 
1 ?  
20 
25 
22 
23 
24 
25 

4 7  
15 

10.00 
10.00 
10.00 
10.00 
10.00 

10.00 
10.00 
10.00 
10.00 
?:>.-jO 

10.00 
I0.Oii 
10.00 
1 0 . 0 0  
',Q.OP 
10.00 
10.00 
10.00 
10.00 
19.00 
10.00 
iQ.00 
10.00 
10.00 

w . e o  

5477 
151 

b 
4 
0 

27 
3 
1 

22 
7 

273 

I r ;  
22 

5 

3 
3 
3 
7 
;; 
8 

23  
7 
b 

a 

- 
i 

802 
2421 1 

106 
8 9  
62 

142 
62 

632 

i l i / 8  
186 
133 

2986 
623 
3 7 5  

85 
23? 
163 
79 

. 58 
77 

90 
143 

a3  

- 
"cI1 

J.45 
2 I- 

a6 

cFn A 

c197.69 
15.84 

0.34 
0.14 
0.54 

0.04 
-0.16 

1.94 
0.44 

27.04 
0.54 
0.74 
1.94 
0.24 
0.44 
0.04 
0.04 
0.04 
0.44 
0 3 .i 
0.54 
2.04 
0 .44  
0.34 

2.44' 

. 7 '  

75.39 
2116.29 

3.49 
5.79 
4.09 
? . 3 9  
9 . 3 9  
1.39 

58.39 
9 . 6 9  

1 i 2 2 . 9 9  
13.75' 
13.49 

293.79 
5 7 . 4 9  
32 .69  

3 .69  

11.49 
3 . 0 9  
0 . 9 7  
2.89 
3.79 
4.19 
9.49 

1e.w 

... 

2405.66 
54. b2 

1 .I7 
0.48 
1.86 
0.41 
0.14 

-0.55 
6.69 
1 . 5 2  

$3.24 
1.86 
2.55 
6.69 
0.83 
1.52 
0.14 
0.14 
0.14 
1.52 
2 . 9 0  
1.85 
7.03 
1.52 
1.17 

157.05 
5033.94 

7.27 
12.06 
5.52 
2.90 

19.56 
?.BO 

121.45 
20.19 

2339.51, 
28.73 

612.06 
119.77 

68.10 
7 . 6 9  

39 -35 
2 3  .?4  
5.44 
?.Q$ 
5.02 
? . 9 0  
0.73 

19.77 

m i o  

2.39X 
15.76% 
';jl.65% 

100 .00Z 
70.71% 
3tS.??Z 

t 'I 5 .4 7 Z 
zoo. 00% 
42.642 
75.59% 
f2.10X 
70.71; 
i3 .24;  
42.54Z 
59.451 
75.53% 

115.47x 
?t5.47% 
115.472 
75,SJf 
bv.3cz : "  

70.71 x 
41.701 
75.59% 
131.85Z 

2sig 

7.05% 
1 .?ax 

21 .?5% 
19.422 
21.20% 
25.40x 
16.78% 
25.402 

7.95x 
16.502 

1.887. 
t b . 6 i i X  
14.78% 
3.45% 
E? .01 2 

10.32x 
21.69X 
r 2 .PYX 
15.65% 
22.50% 
2&,2&X 
::IT 7 y z  

2'1 .5bX 
21.08% 

& -;.z 

:-A. I 

. I  

I4R : il I ii : SE. 

17:45: 17 
17:55:3? 
18:OS :45 
1 8: 15: 57 
18:2A: 10 
18:36:23 
I3 :46:3c, 

1 ?:07:01 
f ?:l7:14 
19:?7:27 
1 5, : 27 : 40 
1 P: 4?:52 
1?:58:g: 
24 :os: 1 E 
20:18:31 
20:23:42 
20 :3Ei:5i 
20 :49 :O! 
24 :5p :2; 
21 : 0 9 : 3 .  
21:19:4: 
21 :30:0  
21 :40:1 
2 i  :50:2 

1 a :5& :48 

. . .. . .  

. .. 
. .  

. .  . 
. .  



ttttttttttttLANL STACKS REQUIRING BETA A N A L Y S I S t b * f t t t t t # % S  

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3-29 
B 

a 

TA-21 
TA-43 

a 

TA-48 

I 

a 

I 

B '  

I .  

TA-50 

I 

a 

I 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
10 
19 
20 
21 
22 
23 
24 
25 
26 

STACK ID* 

FE-44 
FE-4'5 
FE-46 
4HC-FE-1 (401 PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 /' 

ANALYZE FOR DATE TIME 
U / / W &  

MFP 
a 

I 

I '2 / 
P-32 

a 

I 

7 

MFP 0 

a 

a 

I 

I 

I 

I 

I 

a 



. '  

5 

CPH IB A/0000.290 W0000.480 

1.13 10.00 A 27Olv00i 0.34 
&j14 1 O . q O  266. ' i o o o z o  ~ - r % . 3 1  
q515 10.00 159 23100 16.64 
t;~'i6 10.00 253 26762 25.44 
s / l ?  10.00 5 328 0.24 

Js-ia 10.00 8 248 0.54 
-. .+: . ! i 9 1 0 . 0 0 8 195 0.54 

220 10.00 3 298 0.04 
?21 10.00 ? 97 0.44 
' -22  10.00 7 93 0.44 

...7 :L 23 10.00 23 165 2.04 
. - 2 4  10.00 B 126 0.54 

75.79 
2364.69 

4.49 
6.79 
3.49 

7.39 
6.49 

72.59 
16.19 
18.29 
46.59 
22.19 

9998.15 
2305.19 
2671.39 

27.99 
19.99 
14.69 
24.99 

4.89 
4.49 

1 1  -69 
7.79 
2.09 

239 5.66 
38.76 
-0.55 

0.48 
-0.21 

2.90 
0.48 
2.90 
1.17 
2.55 
2.90 
1.17 

90. E3 
.57.38 
87.72 

0.83 
1.86 
1.86 
0.14 

1.52 
7.03 
1 .a6 
0.14 

, 1.52 

157.90 
4926.44 

9.35 
14.15 
7.27 

15.40 
13.52 

151.23 
33 .?3 

100 .60 
97.06 
46.23 

20i32? .56 

5565.40 
58.31 
91.65 
30.80 
52.06 
10 .19 .  
9.35 

24.35 
16.23 

4.35 

- . m  
I #  .U7 

4802.48 

2 s i g  A 

2.39X 
18.65% 

200.COX 
100.00~% 
141.43'x - 
60.30% 

1oo.oox 
60.30% 
U1.65X 

' 63.24% 
.60.30% 
df .55% 
12.262 
15.33I  
12.47% 
89.45% 
70.71% 
70.71 % 

115.47% 
75.59% 
75.59% 
41.70% 

115.47% 
70.711 

25ig B 

7.94% 
1.29% 

20.732 

21.95% 
+t;sm 
18.10% 
18.81X 
?.18% 

13.80% 
8.672 
8.82% 

0. 63% 
1.317. 
1 .22x 

11.04% 
12 .?OX 
14.32% 
11.59% 
20.30% 
20.73% 
15.57% 
17.81% 
24.07% 

18.572 

12.17~ 

HR:HIN:SEC 

13 :O? :54/; 
18: 18:08 L. 
18: 28 : 20' 
19:38:33 
18:48 :45 
l u ; J m  

19:0?: 10 
19: 19:?3 
19 :24 :36 
19:3? : 49 
1?:50:01 
20 :00: 14 
20: 10:26 
20 : 20 : 4 1 
20 :30:54 

20:51:20 
21 :G1 :33 

21 :?1:58 
21 :32:11 
21 :42:24 
21 :52:36 
22 :02:M 

' 2 2  : 1 3 :02 

- -  

20:41 :oa 

21:11:46 

. .  i 
' 1 MON APR 29.1935 

6'562 348 695.94 79.99 2299 .7Y lhb.65 2.392 6.862 09:2?:23 
10.74 2375.29 37.03 4948.52 w . 0 6 ~  1.29X 09:37:36, 

6 10.00 31 65 2.84 1.69 9.79 3.52 35.92% 24.80% 0?:4?:49 
;:::; 110 23991 

. p + a t  
. .  



01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DF'M 

STACK LOCATION # 

TA-3-29 
I 

m 

TA-21 
TA-43 .. 

D 

I 

TA-48 
I 

I 

m 

a 

m 

I 

TA-50 
I 

I 

I 

I 

I 

TA-50-37 
TA-50 

03 
0 4  
os 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

STACK ID .  ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34. 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 

. .  

F E - 6 4 0  F , / . f q  

MFP 
I 

I 

P-32 

I 

I 

MFP 
I 

D 

I 

I 

I 

I 

I 

I 

I 

I 

'I 

I 

I 

I 

080 0 



.:... 

... FHI MAY 3.1985 
. GROUP A LANL STACKS 

sii TIHE COUNTS A coumis E 

1 
2 

4 
5 
5 

8 
9 

'I 0 
11 
j 2  
13 
1 1  
15 
16 
17 
'i 8 
19 
20 

, .  21 
22 
23 
- 4  
25 

-. 
2 

- 
i 

:) 

10 .oo 
10.00 
10.00 
19.00 
10.00 
TO.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
lO.ft0 
10.00 
10.00 
10.00 
10.00 
10.06 
10.00 
10.00 
10.00 
10.00 
10.00 
15.00 
10.00 

6951 
91 

4 
5 
b 

33 
6 
7 
5 
6 

10 
13 

7 
451 
199 
30 1 

19 
7 
5 
3 
8 

24 
4 

10 
2 

ti I D E N T I F I C A T I O N  
A LaNL S T A C K S  
8 T851i-RHSO 
L: TA50-Ra16 
D TASO-DOCK 
E TA35-RWC11 

07 3 
23764 

87 
08 

272 
j! 

66 
854 
104 
716 

3094 
1 9 3 6  

2631 32 
34173 
47092 

233 
151 
161 
76 
142 
131 

85 

i i a  

387 

loa 

TIHE 
10.00 

1 .oo 
1 .QO 
1 .oo 
1 .oo 

CPM A 

695. a 4  
S.84 
0.14 
0.21 
0.54 
Y . 04  
0.35 
9.44 
0.24 
0.34 
0.34 
1.04 

.0 .44 
44.84 
19.64 

1.64 
0 .44  
0.24 
0.04 
0.54 
2.14 
0.14 
0.74 

-0.06 

27.84 

CPH B R/0000.290 B10000.480 

P S T  A '  . P S T  E 
0 0 
0 0 
0 0 
0 0 
0 0 

82.49 
2371.59 

3.84 
3.99 

22.37 
1.2? 
L . ? ?  
1 .?9 

00.59 
5.59 

A?. 79 
304.59 

' 173.79 
2h313.39 

3412.49 
4699.39 

33.89 
19.07 
10.29 
11.29 
2.79 
9 . 3 9  
8.29 
5.99 
3.69 

EKG A 
0.26 
0.26 
0.26 
0.26 
0.26 

23YY.45 
30.48 
0.42 
0.33 
1.55 

l i r .48  
1.17 
1.52 
9.83 

' 1.17 
2.55 
3.59 
1.52 

54.62 
67.72 
42.90 

5.66 
1.52 
0.83 
0.14 
1.86 
7.33 
0.48 
2.55 

-0.21 

EKG Ei 
4 .Y1 
4.81 
?.,01 
4.81 
4.81 

17: .85 
4940.81 

8.10 
8.31 

46.65 
2.69 

14.56  
.3.73 

167.90 
11.65 

145.40 
634.56 
403.73 

55ti61.23 
7109.35 

70.60 
39.77 
21.44 
23.52 
.5.&1 
19.56 
17.27 
12.48 

7 . 6 9  

9790.40 

KJ 
0.30 
0.290 
0.290 
0.290 
0.290 

2siq A 

2.39% 
20.762 

100 .00% 
89.45% 
70 ..7l L 
34 .bl  x 
81.65% 
75.5?% 
89.45% 
85.65% 
43 .241  
55.47% 
75.SPX 

9.41 % 
1 4 .  1 7 %  
11 .s21 
45 .e13yk 
7'5.59% 
89.45% 

115.47% 
70.71 % 
40.92% 

100.00% 
83.24% 

141.43% 

Kb 
0.480 
0 A 8 0  

0.400 
0.489 

o ~ e o  

2sig E 

6.7tZ 
1 .?JX 

21.44% 
21.32% 
12.12% 
25. t o 2  
?3.41% 
24 .tl x 

6.84% 
l P . t l %  

7.321 
3.592 
4.481 
0.38% 
I .OS% 
0.92% 

10.1&% 
'12.33% 
16.27% 
15.76% 
2 2  .?4% 
16.78% 
7 7.47% 
1?.24% 
21.69% 

HR : Pl I i4 : 9E! 

16:36:18 
16:46:31 
16:56:44 
1?:06:56 
17: 17:09 
1 7 : n  :21 
1?:37 :34 
1?:47:47 
17 :57 :59 
18:08:12 
18: 18:25 
18:28:37 
18 : 38 :50 
18:49:09 
1 a:59 :22 
1 ? :0? :36 
13: 19:49 
1 9 : 30 :Q 1 
19:40:14 
19 :50 :2i 
20 :00 : 4C 
20: 10:s: 
20:21 :o: 
m 3 1 :  1 f 
20:41:3( 

. .  

. .  . .  
. . .  . .  



: . .I . .  . 

@f!i!iw 
f t S X * S t * S t t * L A N L  STACKS REQUIRING BETA ANALYSIS******.****** 

01-7708-ALPHA SOURCE-2368 IWI 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION t 

TA-3-29 

TA-21 
TCI-43 

8 

TA-48 

B 

m 

TA-50 

8 

8 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 

STACK I D ,  ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 , 

FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6/ 

MFP 

m 

P-32 

MFP 
m 

a '  

DATEI TIME 

I 
/LdO 



1 CJ ii I*. . Y il 

10.00 
14.00 
10.00 
19.00 
i 0 . 0 0  
1.0.00 
10.00 
;g,oQ 
j c  " 3  
' IG.23 
10.00 
10.60 
i (J.$i) 
1Q.09 
:o.JO 
10.00 
10.00 
10.00 
19.00 
:10.00 
10.00 
10.00 
10.39 
10.00 

. V '  

A93.34 
15.84 

0 . 2 1  
9.24 
0.44 
4 '4 
0.24 
9.14 
2.74 
3 . 5 4  
0.44 
0.24 
2 . 5 4  
7 - 2 4  
1 .Zij 

1.41 
- 0 . 2 6  

Q . i 4  
i . 7 4  

0.64 
1.84 
0 .14  
0.34 
C.2$ 

. L  

fi .: 6 
C .  :-I 

77 .3? 
2372.49 

3 . 8 9  
0.83 
i - 2 7  
J . 2 P  
2.?? 
9 . 6 9  

7 3 . 9 9  
3 , ; > 5  

20.33  
5 . 9 9  

2042.49 
7 4  - 5 9  

1 4 3 . 0 9  
7 . 6 9  
I .5Y 
2.59 
i J G  

0 . 6 9  
0.49 

-0 .11  
0 . 5 9  
1.35' 

3 ~ ~ 7  

2357 .?2 
5 4 . 6 2  

0.83 
1 .s2 

14 .62  
0.93 

' 0.48 
J . 4 5  
1.8; 
'I . S Z  
1.17 
1 .E& 

24.97 
5.31 
6 . 6 7  

- 0 . 9 0  
0.48 
6.09 
e. 4; 
2.21 
6.34 
0.48 
1 . ? ?  
0 . 8 3  

0 . 8 3  

161 e23 
4942.69 

3.10 
1.85 
2.40 
0.60 
6.23 
1.44 

195.81 
s,;j, 

12.48 
76.85 

9 2 5 5 . f 9  
i or) a 4 0  
31G.Ji) 
16.02 
3.31 
5 . 4 0  
3 ,  p4 
1 . i 4  
1.02 

-0.23 
1.23 
2.92  

41 .a5 

1 z y  

f ~ Z E N T ~ F ~ C A T ~ ~ ~ N  T i H E  FST A P S T  & BKE A BKG S K i 3  1.: ti 
A LAWL STACKS 10.00 0 0 0.26 4.81 0.270 0.480 
B T A 1 8  1 .oo . o  0 0.26 4.81 0.290 9.480 
C Tk35 1 .OQ G 0 0.26. 4.8'1 0.290 0.4i30 
D ih-48 1 .GO 0 0 ci .26 4.81 0.29c 0.480 
E iA53-1  1 .uo 0 '  0 0.26 4 . G j  ii.290 o . 4 8 1 ~  

6.97% 
1 .?9X 

21.44% 
26.49% 
25.40% 
28 .00% 
22.642 
2 t  .?b%,  

& .3AX s.z 1 : ?J 

12.67X 
19.29% 
p .7'.?Z 
1.39% 
7 . y j x  
5 .O?X 
17.88% 
25.002 
23.25% 
ZC,,$j'f 
26.967. 
27.47% 
27.17% 
27.21 z 
29.4oyk 

.r)k..* 

17:13:0' 
17:23: 1 1  

7 ; 33 :2; 
i 7 :43 :3! 
1 7 :53 :5: 
18 :04:0. 
18: 14: 1: 
18:21:Yn 
18:34 :4: 
1 I 12 u, . 44 :s: 
1 I3 :55:  0: 
19:05:2, 
l? :  15:s: 
1 ? :25: 4. 
1 7 .  > z .  

.cl.J. 5 
1?:46: 1 : 
19:56:? 
2 0 : 0 6 : 3  

216:5 

20:37:1 
20:47 : 2 
20: 57: 4 
21 :07:5 
.> 'i 

' I  li . '7 7 * j.'. 
i..d . & I . .  d 

., I-i . -. : 1 t . Y  



01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # STACK I D .  ' ANALYZE 

TA-3-29 03 FE-44 
04 FE-45 
05 FE-46 

TA-21 06 4HC-FE-1 ( 4 0 1  PRO) 
TA-43 . 07  FE-9AA 

D 

D 

I 

I 

08 FE-1OAA , 

09 FE-12 
10 FE-34 

TA-48 . 11 FE-11 
15 FE-15 
13 FE-18 

D. 1 4  FE-40 
15 FE-45 
16 FE-46 
17 FE-51 
18 FE-54 

TA-50 19 FE-1 
20 FE-2 
21 FE-3 
22 FE-17 

24 FE-27 

m .  

I 

I 

D 

I 

e.-. .=a YE: 2zm F / l r f b  
D 

TA-50-37 25 FE-1 
A " L F /LT@ 

MFP 

P-32 

I 

MFP 

I 

I 

I 

D 

I 

I 

I 

FOR DATE& TIME 
5 / 3 - f d / W  /+- 

Id&* 

O B  00 



FRI' MAY 1 7 , i m i  
GROUP A - LANL STACKS 
SN T I H E  COUNTS A COUNTS B 

1 
2 
6 
I' 

6 
9 

li 
.I 2 
13 
14 
15 
16 
17 

. 18 
19 
20 
21 
22 
24 
25 

- 

10.00 
10.00 
10.00 
iO.CO 
10.00 
:0.00 
1 3 ?. q 

10.00 
:o.uii 
10.00 
10.00 
i 0 .CQ 
10.00 
19.00 
10.00 
10.0il 
10.0ii 
10.00 
1 Q . r i O  
10.00 
10.00 

\ .  . V I )  

6S9l 
163 
26 

a 
5 

23 
7 
I 
1 
3 

15 
: 5  

8 
1 
6 

24 
1 
4 

i l  
3 
0 

E2 1 

40  
1 8 ;  

73 
583 
145 
233 

99 
116 

6515 
267 
353 

a4 
104 
100 

59 
51 
39 
40 
53 

241  23 

W IDENSIFICITION TIME 

B TA50 1 .oo 
I: lk55-423 1 .oo 
D TA48 1 .oo 
E TASO-FHS 1 .oo 

..... A '  LANL STACKS 10.00 

I 
.. -.- . ... 

CPiI R 

6138. It4 
l t . 0 4  
2.34 
9.54 

' 0 . 2 4  
2 .  CJq 
0.44 
9 . 1 4  

-0.15 
0.04 
1.24 
1.24 
G.54 
-0.1 b 
0.34 
2.14 

-0.16 
0.14 
0.84 
0.04 

-0.26 

CPN B A/Q000.2YO 

77.29 
2407.99 

-0 .81  
11.49 
2.49 

53.49 
9.79 

18.19 
' 5.09 

6.79 
546.69 

30.19 
4.09 
5.59 
5 . 1 1  
1.09 
0.29 

-0,.91 

0.99 

2: .a9 

I-0..81 

2375. J1 
55.31 
6.07 

0.63 
7.03 
1.52 
0.48 

-0.55 
0.14 

4.28 
1.86 

-0.55 
1.17 
7.38 

-0.55 
0.98 
2.90 
0.14 

-0.90 

1 .a6 

4.28 

3/0000.480 2 s i g  A 

i61.02 2.40% 
5016.65 15.65% 

-1 ,&.9 37.22% 
23.94 70.712 

5;19' 09.452 
! 1 1 . 9 4  41.70:: 
20.40 75.592 
37.ljO 1 i j ~ . t i Q ~  
1O.bO 200.002 
14.15 115.47% 

45.60 5?.64% 
63.52 70.711 
E.52 200.00X 

11.65 81.65% 
10.81 40.82X 
2.27 ~200 .00% 
0 .60  lGG.GO! 

-1.90 50.30% 
-1.69 115.47% 

2 . 0 6  ???'??.??X 

1347.27 si .&.?iz 

P S T  I PST B B K G  A B K G  I3 Ka 
0 0 0.26 4.81 0.290 
0 0 0.26 4.61 0.2FO 

0 0 0.26 4.81 0.290 
0.26 . 4.01 0.2YO 0 . ' 0  

0 0 0.26 9.81 O ; ~ Y O  

I . . .  . . .  .. . . .  .:.._ _'. .: .. -. . ..... . . .  : : 
. .  .- - 
. . . .  - .  

. . . . . .  . .  .-. . .__.A,.- .. __ i.- -.:--.A- ..-.. 2. ... 
. .  . .  

2sig B 

6 .98% 
1.28X 

5.i -625; 
15.66% 
23.40%' 

8.282 
1 b .5SX 

20.10% 
18.57% 
2.422 

12.24% 
' iG 

21.20% 
19.61% 
29 .oox 
26.03% 
28 .oox 
32.02% 
31.62X 
26.26% 

- .c 2 ,.:y 
;dm IGi. 

m J' yk 

.HR : i.l I W : S E. 

15:50:34 
14:00:47 
?6:11 :oil 
1 6 : a  :13 
1&:31:% 
1 6 : .4 1 : 3 7 
16:51:51 
i 7. i'.?. $9 

17:12:17 
17:22 : 30 
17 :32:43 
17:42:'J6 
1 7 : 53 9 3 
18:03:21 
18: 13:34 
'18:?3:47 
18:33:59 
18:44:15 
18:54 :25 
1 V:O4:38 
1P:14:51 

. da.. 

I{b 
0.480 
0.480 . .  

0.480 . 

0 -480 

0 .4ao 

' i  . ' .  
.* 

. . .  ... -.-__ . . . . . . . . . . . .  

. . . .  

. . .  



* * * W t t t * * f * L A N L  STACKS REQUIRING BETA A N A L Y S I S * t t * t * t t l t t t  

01-7708-ALPH6 SOURCE-2368 DPM, 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3-29 
8 

8 

TA-21 
TA-43 

8 

8 

8 

TA-48 
I 

8 

I 

8 

I 

8 

0 

T A .-. 1:) 

8 

8 

8 

8 

8 

TA-50-37 
TA-50  

03 
0 4  
05 
06 
07 
00 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 

ANALYZE FOR DATEZ TIME 
5/B-@!- w@ 

4HC-FE-1 ( 4 0 1  PRO) i I Loo 

STACK I D .  

FE-44 MFP 
FE-45 i 

FE-46 i 

FE-9AA P-32 
FE-1OAA 
FE-12 8 

FE-34 1 

FE-11 MFP 
FE-15 
FE-18 1 

FE-40 
FE-45 
FE-46 1 

FE-51 8 

FE-54 1 

FE-1 1 

FE-2 
FE-3 8 

FE-17 
FE-25 1 

FE-27 8 

FE-1 8 

FE-6 Flkrgd 8 

8 

1 

8 

1 



ENTER ,T IME P S ( X X X X X . X X  i i IN.  1 
1000 

E N T E R  P P S ( C H T S 1  

. .  FRI M A Y  24,1985 
GROUP d LANL STACKS 
SN T I t l E  COUNTS A COlJNTS B CPtl A CPH B .  A / O O 0 0 . 2 ? 0  EVQ000.480 2sis A' 2sig E HR:PIIH:SEI 

5 
2 
3 
4 
5 
5 
7 
8 
9 

10 
'i 1 
12 
13 
'I 4 
1 5  
'I t 
17 
18 
19 
20 
21 
22 
23 
24 
25 

50..30 
1o;oo 
10.00 
10.00 
10.00 
i G. u(j  

10.00 
10.00 
:c.00 
10.00 
10.00 
10.00 
10.00 
lil.Oii 
tO.rJI1 
1 t i .00 
20.00 
10.00 
T0.OO 
10.00 
10.00 
10.0i) 
10.00 
10.00 
19.00 

6601 8?2 659.84 
130 24195 12.71 

6 140 0.34 
5 138 0.34 

13 639 1.04 
3.24 33  

13 171 1.04 
c e4 -0.06 
s 522 c . 3 4  
a 267 ' 0.54 

! E  770 1.54 
10 196 0.74 

d 177 0.34 
7 3353 0.44 

15 1 a9 1.24 
i o  4 1  1 0.74 

6 90 0.31 
3 270 9.04 

17 88 1.64 
6 56 0.34 

i 2  75  0.94 
15 37 1.34 
13 68 1.04 

4 91 0.14 
7 51 0.44 

.. .- 

'5 

82.39 
241 4.69 

4.19 
8.99 

59.09 . 
i 7 8 . 3 9  

12.29 
3.59 

47.39 
21.89 
72.19 
14.79 
12.89 

530.49 
14.09 
36.23 

4.19 
22.19 

3.99 
0.79 
2.67 

-1 .ll 
1.49 
4.29 
0.24 

2275.51 
43.93 

1.17 
1.17 
3.59 

'11.17 
3.59 

-0.21 
1.17 
1 ;a5 
5.31 
2.55 
1.17 
1.52 
4.23 
2.55 
1.17 
0.14 
5.J6 
1 . l ?  
3.24 
4.62 
3.59 
G.48 . 

1.52 

171.65 
5030.60 

19.15 

123.10 
J i i  .65 

25.60 
7 .'48 

98.73 
45.60 

150.40 
30.81 
26 .a5 

29 .J5 
7 5 . k O  

46.23 

1 .65 
5.60 

-2.31 
4.15 

0.60 

19.73 

Aaa .52 

9.73 

8.31 

8.94 

2.46X 
17.54% 
81.65X 
81.65% 
55.47% 
33.80% 
S5.47% 

141.43% 
81.6SZ 
70.71 X 
47.14%' 
63.24% 
81.65% 
7S.5YX 
51.64% 
63.24% 
81.65% 

175.472 

81.65% 

50.00% 
55.47% 

100.0ox 
75 .SY % 

45.88% 

57.73x 

b .  772 
1.28% 

18.YQX 
17.02Z 

7.912 
4.572 

15.29% 
21.82% 

8.75X 
12.24% 
7.2cz 

14.28% 
15.OSX 
3.9sx 

14.54% 
P.85X 

21.08Z 
12.17% 
21.32% . 

26.72% 
23.OYX 
32.88% 
2 4 . m  
20 . ? A X  
28.0OX 

16:51:52 
17:02:05 
17: 12: 18 
17:22:30 
17:32 :43 
17:42:56 
17:53 :09 
18:03:22 
18: 13:34 
18:23:47 
18:34 :OO 
18:44: 1 3 
18: 54 : 25 
1 Y :04 :38 
19: 1 4 5 1  
19 :25:04 
1?:3?:17 
1 Y :45:29 
19 :55 : 42 
?O:Q5:55 

20:26:21 
20 :36 : 33 
20 : 46: 46 
?0:56 : 59 

20 : 1 6 : 09 

?t I i IEt lTIFICATICN TInE P S T  A P s i  E 9K6 A ' Y#G E Ka Kh 
' ri LR?!L STACKS 10.00 0 0 0.26 4.81 0.290 0 . 4 R O  
B TA50-123 1 .oo 0 0 0.26 4.81 0.290 0.480 
C TASS5-1-2- 1 .00 0 0 .  0.26 4.81 0.290 0.480 
kl T A S 5  1 . o o  0 0 0.26 4.131 0.2YO 0.480 
E TASO- I30  1 .oo 0 0 0.26 4.81 0.290 0.480 . .  



. .  

' . * t Q 3 t t t t t t S t L A N L  STACKS REQUIRING BETA A N A L Y S I S X t * X t * t t t $ W  

.&Iw 
01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-517b ISPM 

STACK LOCATION # 

T A - 3 - 2 9 
8 

8 

TA-21 
TA-43 

8 

TA-48 
B 

8 

8 

8 

8 

8 

8 

TA-50 
8 

8 

8 

8 

TA-50-37 
TA-50 

03 
04 
05 
06 
07 
0% 
09 
10 
11 
12 
13 
14 
15 
16 
17 
10 
19 
20 
21 
22 
23 
24 
25 
26 

STACK ID.  ANALYZE FOR 

FE-44 
FE-45 
FE-46 ' 

4HC-FE-1 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE--54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 / 

MFP 
8 

8 

* (401 PRO) 
p-32 

8 .  

8 

8 

MFP 
8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

B 

8 

8 



FliI .5Y 31,1985 
!?!?poUr. A LANL STACKS J 
SH TZHF COUNTS A COUWTS B 

3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
12 
13 
14 
i 5  
?6 
17 
18 
19 
2 9  
21 
22 
23  

25 

:I :. 
i - l  

, . .  ... 
. .  . . . .  

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.09 
10.00 
10.00 
11).00 
10.00 
10.00 
10.00 
1 O . O Q  
19.00 
10.00 
10.00 
10.00 
10.09 
1o.ocI 
10.00 
10.00 
10.09 
fO.QO 

5a52 881 
152 23963 
4 77 
2 95 
L 205 

161 
5 117 

' 45 d 

3 2 4  
10 - 536 
9 123 
19 626 
15 580 
17 31 3 
57 6324 
22 t 737 
38 361 1 
6 117 

124 5 
? O  13 

10 67 
? t a  
20 51 
21 58 

t 5  
10 5 2  

a 

4 

.L 
6 

684.94 
14.94 
0.34 
-0.06 
-0.:6 
4.24 
0.24 
0.04 
0.74 
0.64 
1.64 
1.24 
1.44 
5.44 
I .?4 
3.54 
0.34 
0.34 
1.04 
0 .?4 
0.64 

. 1.74 
1.84 
0.34 
0.74  

83.2Y 
2391.49 

2.89 
4.59 
15.69 
11.29 
6.89 
2.59  
48.79 
2.49 
57.79 
53.19 
26.4P 
627.59 
i 6 8 . 8 9  
356.29 
6.89 
7.59 
4.19 
1.89 
1 .99 
0 . 2 9  
0.99 
1.69 
0 . 3 9  

2361 . ab  
51.52 

1 . 1 ?  
-0.21 
-c.55 
14.62 
0.83 
0.14 
2.55 
2 . 2 ,  

5.66 

4.77  
t8.7J 
6.69 
12.21 
1.17 
1.17 
3.59 
2.55 
2.21 
6.00 
6.34 
1.17 
2 . 5 5  

4.28 

173.52 
4982.27 

6.02 
9.77 

5 2 . 6 9  
23.52 
14.35 
5.40 

101.65 
i 5 .50  

120.40 
110.81 
55.19 

1307.48 
35; -85 
742.27 
14.35 
15.131 
8.73 
2.94 
4.15 
0.60 
2.06 
3.52 
Q.8 i  

2.41 % 
16.222' 
31.65% 
141.432 
200 . O Q X  

29.81.X 
89.45% 
115.472 
63.24X 
66.6k,L 
45.88% 
51.64X 
48.50Z 
2 t . 4 9 %  
.q2,64Z 
32.44% 
81.55% 
81 .b5X 
55.47,Y 
e3  , .&%L ' ? ; "  

66.66% 
44.72X 
43.59x 
81.65% 
&3.24% 

. . . . . . . . . . . . .  . . . .  . . . . . . . . .  . . .  . .  . . . . . .  . . .  . . . . . .  . .  
. . . . . . . .  . . . . .  . . . . .  . . . .  . . . . . . . . .  . .  . .  

. .  
. . . .  

. .  
. .  . .  

. .  . .  . .  

. . . .  . .  

. .  

. . .  . . . . .  . . .  . .  . .  . .  i .  . 

. .  

2;ig E! HR:tiIN:SEC 

6.73% 
1.29% 

22.77% 
20.52% 
13.96% 
15.?6% 
18.49% 
23.2% 

8.(53X 
1 s.032 
7.99% 
8.30% 
11.302 
2.51% 
4 . 7 9 2  
3.32%. 

17.96% 
21.08% 
'2.4, 4JZ 
24.25% 

26.26% 
24.80% 
2,: , ,, ; T 

13.49% 

28 .oox 

.J k 

16:26:46 
16:36 : 59 
16:47:12 
16:57:?5 
17: 07: 38 
17: 17:50 
17:28 : 03 
17:38: 16 
17 :48: 29 
17:58:41 
18:08:54 
18: 1 9 : ~  
18:?7:?0 
1 a:39:33 
18: 49:45 
18:59:58 
l?:lO:ll 
19:2G:24 
19:30:35 
1 P :40 : 49 
19:51:02 
20:01:15 
20:11:2? 
20:21:40 
. . A .  $ 1  ;53 iv., 

. .  

. . . .  . .  

. .  . .  



. . .  

. t X * t * t t t X t t t L A N L  STACKS REQUIRING BETA ANALYSIS*t**** t* t** t  

STACK LOCATION # 

01-7708-ALPHA SOURCE-2368 DF'M 
02-7139-BETA SOURCE-5176 ISPM ' 

TA-3-29  

TA-21 
TA-43 

TA-48 

B 

m 

TA-50 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
10 
19 
20 
21 
22 
23 
2 4  
25 
26 

STACK ID .  ANALYZE FOR DATE8 TIME 

FE-44 
FE-45 
FE-46. 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9RA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 

a/-3&- flm9 A.4 
MFP 

m 

B 

P-32 



F R I  JUN 7,1995 
GROUP R L A N  STACKS 
SN T I M  L'fJUiiTS A COUNTS B CPM A 

1O.CQ 6623 
10.00 113 
10.00 5 
10.00 6 
10.00 7 

1o.oc 1 0  
10.00 6 
10.00 10 

.10.00 8 
10.00 10 
:o.oo 6 
10.00 6 
10.00 70 
10.00 17 
10.09 13 
10.00 6 
10.00 6 
10.00 24 
10.00 ' 8 
10.00 6 
10.40 12 
10.00 7 
i 3 . 9 9  2 
10.00 5 

iO.0G 1 a? 

862 
23891 

101 
8 i  
u 
4.E 
1 1 8  
58 

526 - 125 
1 g i  
123 
237 
3787 
2525 
; 625 

66 
76 

120 
60 
55 
70 
67 
55 
40 

- 

- 

* 5.: /, n 
11.04 
0.24 
0.39 
0.44 

j 3 .64  

0.74 
0.34 
9.74 
0.54 
(j ' 4  

0.34 
0.34 
5 . 7 4  
1 . 4 1  
'j . os  
0.34 
0.34 
2.14 
0.59 
0.34 
0.?9 
0.44 
-0. O b  
0.24 

L . Y  7 

. I  

53,3y 2292,pr: 123.73 
2301.29 38.07 4967.27 

5.29 0.83 11.02 
j,?? 1.17 6.85 
6.24. 1.52 13.10 

I 3 . U Y  t1 .28  37.67 
6.99 2.55 14.56 
1.99 1.17 4.15 

47.7Y 2.55 99.56 
7.69 1.86 16.02 

'i$.LLf L . 2 3  ?7.6? 
7.49 1.17 i 5 . 6 0  

10.89 ? .17 3 9 . 3 5  
23 * 24 778.94 3 7 3 . 8 9  

?47.6? 4 .P7 5 1 4 . 0 2  
.. - . ..* '..!, .i d! 6 , j 2 

1.79 1.17 3.73 
2.79 1.17 5.81 
7 . 1 9  ?.JB 1 4 .Y8 
1 .le 1.86 2.48 
J . s:; i .i/ 1 .+4 
2.19 ' 3.24 4.56 
1.89 1.52 3.74 
0 . 5 9  - 9 . 2  i 1.44 

-0.e: 0.63 - i  .69 

:> :- .- - .  

; s/ ..57 - .. 

?slg A 2 s i g  S HR:flIN:SEC 

b.?3Z 
1.29% 

l Y . P O %  
22.22? 
18.98: 
13.21% 
18.41% 
24.25% 

a .72x 
17 .a81 

18.03~ 
14.86Z 

12.992 
3.242 
3.9tif 
4 . P t Z  

24.61% 
22.74% 
18.25X 
25.82X 
25,PbX 
23.90% 
24.43x 
26.96f: 
31.42X 

16:5?:00 
17:02:13 
17: 12:25 
17 :22 :38 
17:32:50 

17:53: 15 
18 :03 :?7 
18: 13:4G 
18:23:52 
18: 34:04 
'I 8 : 4 4 : 1 7 
18:54:??. 
?4:09:42 
tF:14:54 
?9:25:Q7 
1?:35:19 
1'?:45:31 
, l  9 :55:44 
ao :05 : 55 
,?O:?b:!X 
20: 26:21 
20: 36: 34 
20:4A:46 
20:56:58 

17:43:02 

.. . 

. . .  . .  . 



. .  

t td***t*****LANL STACKS REQUIRING BETA ANALYSISXt * tX*S* t t t *  

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DF'M 

STACK LOCATION # 

TA-3-29 
I 

I 

TA-21 
TA-43 

I 

I 

I 

TA-48 
I 

I 

I 

s 
I 

I 

TA-50 

I 

I 

I 

I 

TA-50-37 
TA-50 

03 
04 
os 
06 
07 
08 
0.9 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

STACK ID. ANALYZE FOR DAT 8 TI 
& 6 J k  

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 &fl HJAf 

MFP 
I 

I 

I 

P-32 ' 

I 

I 

a 

MFP 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



RON JUN i7,19as 
GROUP A LMiL 5TA d 
SN T I H E  COUNTS A COUNTS B 

. .  

'I 10.00 

3 10 .00  
1 10.QO 
5 10.00 
6 10.00  
7 1o.co 
3 10.00 
9 10 .00  

10 10.00 
11 10.90 
1 2  iO.00 
'i; j $ , O "  

14 ;Q.d$ 
15 10.00 
i o  ; 0 . 3 c  
'17 10.00 
19 1 0 . 0 0  

A 10.00 

.. : 

' i2  1$.$0 
20 10.00 
2 i  10.00 
22 t0 .00  
23  119.00 
2 4  ! O . Q ' J  
25 1 0 . 0 0  

6841' 
115 

S 
70 

8 
2.:: 
22 
i s  
E? 
5 

? i  
4 
3 

5 
6 
2 
6 

:o 
2 
3 

10 
3 

3 

r -. 
I .  LkI 

-! 

9 5 3  
23887 

I. 1 
83 
61 
77  
85 
bY 

270 
105 
184 
173 

5;59 
1197 
172? 

81 
59  
48 
60 
56 
35 
36 

'- 

4 - 

- 
2 j 7  

- 51, 
-4 0 

CPti A 

b93.84 
11.24 
3.24 
6.74  
0 . 5 4  
2.24 
1.94 
1 .54  
0.54 
0 . 2 4  
0.84 
0 .14  
j. a4 
2.04 
0.34 
0.34 

- 0 . 0 6  
3 J4  
0.74 
-0.06 

0.04 
0.74 
n 04 

- U . O t  
0 . 0 4  

v .  

. . . .  

90.4Y 
2383.87 

3.49  
1 .?9 
2 . 8 9  
3.6P 
L,Gj 

22.19 
5 .69  

: 3 . 5 9  
12.45 

581..09 
114 .89  
157.&?9 

3 .29  
1 .u+ 
4 . 9 9  
1.19 
4 . ? J  

-1 .21  
-: .L: 

0.19 
-0.81 

i.Lt 

i 5 .  ;;r 

2358 .o? 
38.76 
u.83 

23.24 
1 .&6 
7.72 
6 . 6 9  
s . j i  
1 .86  

2.40 
0 .46  

7 . 0 3  
1.17 
: . ? 7  

-0.21 

2.55 
-0.21 

0 .14  
2 . 5 s  
5 . ;  J 

-0.21 
0 .14  

0.83 

. . *  
s. . ._ . 

i ,  i l '  

188.52 
4966;41 

4.77 
7 . 2 7  
2.h9 
6 . 9 2  
7.459 

46.23  
11.85 
23 .31  
26.32 
.: .: . 'f y 

1210.d0 
2 3 9 . 5 5  
3 3 4 . 7 ?  

6 .85  
,; -2 i 

10.40  

1 .65  
-2.52 

1.02 
-1.69 

3 '5 K - . . 5 d  

2.48 

. .  
_ i  . .  
i , \I .% 

2;ig 9 

b .  47% 
1.232 

23.73L 
21.9513 
25.6GZ 
22.79% 
21.691 
24.0;?7, 
12.17% 
17.51% 
?4.74% 
; s r n 2 0 x  
1 ..j * 5; 7 ;: 
2.612 
5-75' 
4 . 8 1 %  

22.22x 
2s ,032 
20.20% 
25.82% 
26.721 
33.33x 
..!, J . J 5 P 
2 7 . 4 7 %  
3; .5?X 

- ._ 

. . .  . .  . -. . :_ .. . . - , 

, , . . .. . . . . . .. . . .. . . .  . .  



f f * t t t f * t * t * L A N L  STACKS REQUIRING BETA ANALYSIS************ 
&5bO 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3-29 

TA-21 
TA-43 

TA-48 

m 

8 

m 

TA-50 

m 

8 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

STACK I D .  ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4HC-FE-1 (401 PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 . 

FE-17 
FE-25 

. FE-27 
FE-1 

LIOT #S 

MFP 

8 

P-32 
8 

MFP 

8 

8 

8 

,- /yo@ 



1 
2 
3 
4 
5 
6 
7 
8 

' 3  

10 
1 1 
'1 2 
1 3  

15 
'I b 
17 
'I 9 

20 
21 
22 
23 

25 

. .  

. 3 

., I .  . l  

.. . :< .'; 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
19.00 
10.00 
19.00 
10.00 
50.00 
10.00 
10.00 

10.00 
10.90 
10.00 
10.00 
, 1'1 :. :. 
10.00 
10.00 
l i j .00 
10.00 

10.00 

. _  
3 .  .. . :; . :: :: 

I - r l  .I 

; iJ - ;;ti 

b973 
150 

5 
5 
5 

37 
13 
38 
22 

5 
30 
10 
20 

' 39 
14 
9 
2 
3 
7 
2 
6 

18 
13 

3 
2 

8 30 
23696 

t 50 
1 1 4  
120 

63  
128 
127 
560 
151 

1921 
303 
252 

5t;;z 
1020 

939 
62 
6 1  

125 
66 
57 
49 
5 9  
53 
44 

HON JUH 24,1985 
GROUP h LANL-STACKS 
SH TINE COUNTS cs CouN'rs B CPpl A 

697.94 
15.74 

0 .24  
0.24 
0.24 
3.44 
1.04 
3.54 
1 . F I  
0.24 
2.74 
0.79 
1.74 
3.62 
1.14 
0.64 

-0.06 
0.04 
0.44 

-0.06 
0.34 
1.54 
1.04 
0.04 

-0.06 

CPH B A/0000.2YO B/0000.480 

78.19 
2364.79 

10.19 
6.59 
7.19 
1.49 
7.99 
7.89 

51 .I9 
10.29 
97.29 
25.49 
20.37 

5 5 t .  4 7  
97.19 
€4.09 

1.39 
I .5? 
7.69 
1.79 

0 . 0 9  
1.09 
0.4Y 

-0.41 

0.99 

2405.31 
54.20 
9.83 
0 . 8 3  
0.83 

11 .si5 
3.59 

12.21 
6 . 6 3  
0.83 
9.45 
2.55 
&.go 

12.55 
3.93 
2.21 

-0.21 
0 . 1 4  
1.52 

-0.21 
1.17 
5.31 
3.5? 
0.14 

-0.21 

162.90 
4926.t5 

2 i . ;.j j 
13.73 
14.99 
3.10 

16.65 
1 6 . 4 4  

106.65 
21.44 

202 .A7 
53.19 ' 

4 1 a .J . i. . .4 i, 

11 5 ? . 3 5  
202.48 

2.90  
3.31 

16.02 
3 .73  
1.85 
0 .19  

1 .O? 
-0.85 

i 85.50 

3 3 7 
L . i l  

. . . .  . .  . .  . .  . .  . . . .  . . .  . .  . . . .  : ::..:__ '.. . . .. .: . . . ._ 

. .  

2 s i g  A 

2.39x 
15.81X 
2l i ,43z  

84.45% 
8S.451 
32.882 
55.47% 
Ai! ,442 
42.641 
89 * 45% 
3b .512  
d3.24x; 
dd,;::?Z 

32.02x 
53.451 
(46.062 

141.43% 
1 :s..a',?X 

141.43% 
91.65% 
47.142 
sS-,;;?z 

1 '1 5: A'7Z 

141.43x 

75.5ij5k 

Y .  ? #  

.. . 

2si9 B 

6. ?4X 
1.29,Y 

i b-.f.iZ 
18.73% 
18.25Z 
25.1?% 
17.67% 
'1 ,; ,: 4 

8.45% 
18.272 
A.2SX 

11.48Z 

2.66% 
& .26X 
6 ,522 

25.40% 
35 
17.88% 
24.611 
2t.4?% 
28.572 
2#5.9;32 
27.47x 
30.15X 

. :. 
I . .  .:.- I . I .-. I 

HH:HIW:SEC 

1 i, :5?:CS 
17:07: 1 4  
5 7  : . I 1. : .%:! .-. 
17:27:44 
17:3? :57 
'I 7 : 4€!:0? 
17 :58 :21 
'I SI 0 k z :i 4 

18:28 :54 
i 8:39: 1 1  
18:49:24 
.::<::-;$:.$A 

14 :O? : 49 
19:20:01 
19:3#:14 
1 Y  :4O:26 
iY :$d) ! : j~  

20:00:51 
20: 11 :03 
20:27:1& 
ZO:31:28 
>0:4! :41  

XO:51:53 
21 :02:05 

i 8:  1 e:46 

. .. 

. . . . .  . '  . .  . .  . . . .  

. . .  

. .  



# P l /  
a 

a 

m 

a 

a 

&Q 

a 

dJH 

-3-L 71 j p1y 5=¶9- 
T-33 

LZ-33 
EZ-3rl 
LT-33 
E-33 .. 

Z-3d 
1-33 

PE-3j  
TS-33 
9b-33 
Et-33 
Ot-33 
8 T - 3 A  
ST-33 ZT 
TT-3A T T  

os-Wl 
LE-OS-Wl 

a 

OS-Wl 

a 

a 

8t-Wl 
a tE-33 OT m 

m ZT-33 60 
a Y V O T - 3 3  80 a 

ZE-d VW6-33 LO Eb-Wl 
TZ-Wl 

a 9b-33 SO 
a (OYd TOb)  'C-33-3Ht 90 

00 7/ 

dJGI 
Eb-3J b0 a 

btr-33 €0 6Z-E-Wl 



HON JUL 1,1995 . 

GROUP R LANL STACK 
SN T I H E  COUWi5 1 COUNTS B 

1 10.00 
2 10.09 
7 i 'g 

4 10 .04  
5 10.00 
6 10 .00  
7 10.0c 
a io.011 
9 10.00 

'10 10.00 
'I1 :o.oo 
12 l$.$fJ 
' j  ; 3 . <)<I 

14 10.06 
'i5 i o . 0 0  
.I 6 1 ;: , , . C 3  
17 1 O . Q O  
.' '2 n ;;fi 

19 10.00 
20 iO.00 
21 :o.oo 
22 10.00  
..: .+ . ..: :If!  

24 10.00 
25 t0.00 

. w  

- .  

6770 
103 
2 
8 

29 
13 
23 
12 
6 

1 1  
9 

50 
20 
21 
I 
b 
19 
4 

1 5  
16 
1 0  
4 
7 

a 

Y 

... 

. .  . 

. .  

921 
2361 2 

62 
99 
94 
173 
195 
444 
1 5 4  
2?0 
163 

a4 

' j . ? ; ,  .__. .. 
33291 
li12 
2713 
125 
: 7 7  
121 
52 
57 
b Z  
5 !! 
55 
55 

... . 
. .  

CPiI 1 

675.74 
i 0 , 0 4  
-0.96 
6.54 
0.54 
2.64 
1.04 
2.04 
0.94 
0.54 
0.84 
0.04 
5 .$. 4 

4.74 
1.74 
1 . a 1  
0 . ? 4  
$, 39 
1.64  
0.14 
1.24 
1.34 
; ,7ij  
0.14 
0.44 

. .  

. .  

. .  . 
. .  

87.29 
2354.39 

3.59 
1.39 
5 . 0 9  
4.59 
12.49 
10.65) 
39.74 
11.19 
22.19 
1; ,4p 
L L . : ?  

3324.29 
106.39 
255.49 
7.69 

i 2 . 8 9  
7 . 5 9  
1.39 
4.89 
1.34 

0 . 5 9  
0.69 

.-. q 

. . .  . . .  . 

. . .  . .  

. .  

2333 .!59 
34.s2 
-0.21 
1.86 
1.86 
9.10 
3.58 
7.03 
3.24 
1.86 
2.90 
2 . 2 ;  
?.:.I 
16.34 
5.00 
5 .31  
9.43 
i .17 
5.66 
0.48 
4.28 
4 . 6 2  

15. pt: 

1.52 
0.48 

. .. 

. . .  . .  

. .  

2 .YO 
1.85 
7 ;;<j 

0 . .: ..:? 
1 . 4 4  
1 .44  

C .  .. 

. .  . .  

h i g  B 

(5.5% 
1 =I<!! 'L 

21.02% 
25.40x 
20.10% 
20.62% 
1 !-, - 3ri z 
16.06% 
9.47x: 
15.81% 
'I 2.1 7% 
i 3 . .+A'< 

12.17z 
1 .O?X 
s * y p x  

3.83% 
.!7,F;az 
15.031 
1 7 . 9  cf X 
25.4cx 
26.491 
..,.-I I 44: 
28 .?El% 
26 .?H 
2,i .'.:AX 

... 

. . .  

. .  



tt*ttttt*ttt~~~~ STACKS REQUIRING BETA ANALYSIS*S~*****~*W 

01-7708-ALPHA SOURCE-2368 I I F M  
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

(?A-3-29 

TA-43 
I 

I 

8 

TA-48 
I 

I 

a 

m 

8 

8 

8 

TA-50 
a 

I 

I 

I 

m 

TA-50-37 
9u f;Ct%-TA-50 

03 
0 4  
05 
06 
07 
00 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 

STACK I D .  ANALYZE FOR DATEt TIME c./d/- f t / ? f  
FE-44 
FE-45 
FE-46 
4HC-FE-1 (401 PRP) 
FE-9AR 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 

MFP 
8 

8 

P-32. 
1 

1 

8 

MFP 
8 

8 

1 

1 

8 

1 

5 

8 

8 .  

1 



. .  .. .. . .  

Ka 
0.290 
C .  290 
J .  LYtJ  

0 . 2 9 0  
' 0.290 

,\ -,. . 

?si5 A 

KtJ 

0.480 
0.4i30 
0.40'0 
0.400 
0.480 

2sig B HR:MIN:SE 

. ... 

. .  



. .  . 

01-7708-ALPHA.SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 IIPM 

STACK LOCATION 9 

TA-3-29 
e 

e 

TA-21 
TA-43 

e 

e 

e 

TA-48 
e 

e 

e 

e 

e 

e 

e 

TA-50 
e 

e 

e 

e 

e 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
10 
19 
20 
21 
22 
23 
24 
25 
26 

STACK In .  ANALYZE FOR DATEa TIME 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 

MFP 
e 

e 

e 

P-32 
e 

e 

I 

MFP 
e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 



ENTER T l t i E  ? S ( X X X X X . X X  IiIN.)  
1000 

ENTER a P S I C H ' T S I  
. .  

1 
2 

4 
5 
6 
7 
i? 
9 

'1 i] 
1 1  
1 2  
:3 
1 4  
1 5 

. .  . .  1 5 
'I 7 
I .?  
19 
2 6 ,  
21 
22 
? 3 
24 
2 5  

10.00 
10.09 
'; <: i; 6 
10.00  
i y . (i 0 
10.00 
1 0 , O O  
; ! j . i j e  
10.00 
13.ciJ 
i O . 0 0  
10.00 
?O.i I :? 
10.00 
13.CC 
10 .00  
10.G0 
-p. p P ,  

10.00 
10.00 
10.00 
;i i .o3 
10.:',0 
10.00 
; 0 3 

! ii 

I .. ' V  

I" 

d 5 9 9  
76 
1 
8 
b 

22 
10 

6 
9 

ir 

a 
a 
J 

370 
19 
5 
2 
c 
5 

3 
? 

11 

L 

1 c 

2 
Q 

' 941  
23YI 9 

66 
76 
87 
45  
140 

86 
239 
1 1 4  

1096 
i 608 

184906 
t 0 6 5 9  
745 
150 

84 
121 

4.7 
48 
42 
5 b  

62 
5 5  

he3 

654.54 
7 . 3 4  
c!. 14 
0.54 
Q.34 
1 .?4  
0 . 7 4  
0.34 
0 .34  
0.54 
0.54 
0 .54  
0.64 
36.74 
1.64 
0.24 
-0.06 - 0 -1 'L 

0.24 
-0.06 

0.04  
0 . 4 4  

- 0 . 0 s  

0.04 

. 4. u 

0.84 

89.29 
T3Fr7 .09  

1.79 
2.79 
: . e 9  
1 . t P  
F . 1 9  
4.79 

1?'.07 
5.59 

. 63.49 
103.79  
155.99 

19485.79 
1061.09  

t ? . 6 ?  
10.19  

1 .S? 
7 . 2 9  

- 9 3  1 
-0.01 
-D,6? 
(, 7 y 

1.39 
0.5? 

v .  

w . 1  

2309.10 
75.3: 

0.49 
.! -86 
.! , : ; j  

6 . 6 4  
2 . 5 5  
1.17 
1.17 
2.21 
1.86 
1.86 
2.21 

126.69 
5.56 
0.83 

-Cm2i 
-0 .?O 
0.83 

.- 3 , 2 1 

0.14 
1 .!5? 

-om:! 
2 . 9 0  
9.14 

TIHE PST A P S T  B b K G  A bKG B lia Kb 



STACK LOCATION # 

02-7139-BETA SOURCE-5176 DPM 

TA-3-29 
I 

TA-21 
TA-43 

I 

I 

TA-48 
I 

I 

D 

I 

m 

D 

TA-50 
I 

I 

D 

. I  

TA-50-37 
TA-SQ 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 

STACK ID .  ANALYZE FOR DATEL TIME 

FE-44 
FE-45 
FE-46 
4HC-FE-1 (401 PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 

MFP 

I 

I 

P-32 
m 

I 

I 

MFP 
I 

I 

I 

I 

I 

I 

I 

I 



. .  

5 ." 
3: 

.€z 
I. .. 
co 

.... . . . . . .  



01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION 9 

TA-3-29 

u 

TA-21  
TA-43 

I 

I 

TA-48 
D 

I 

I 

I 

I 

TA-50 

I 

D 

D '  

I 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
00 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 

STACK ID. ANALYZE FOR 

FE-44 MFP 
FE-45 
FE-46 D 

4HC-FE-1 ( 4 0 1  PRO) i 

FE-9AA P-32 
FE-10AA u 
FE-12 
FE-34 1 

FE-11 MFP 
FE-15 
FE-18 1 

FE-40 rn 

FE-45 1 

FE-46 1 

FE-51 D 

FE-54 1 

FE-1 1 

FE-2 
FE-3 . I  

FE-17 
FE-25 
FE-27 
FE-1 
FE-6 d o  f/&TPR: 7iiMWd 



44 
849 

23752 
4 2  

4 7  
677 

97 
271 

! a i s  
238 

;.$' 

395 

55 
74 
59 
3 4  
a; 

4 3  
47 

109  

- -  
=Is J i .i 

-: 7 
i : 

L: '3 
il 

0.14 

1 0 . 4 4  
1.84 
1 . ( i n  
0.34 
3 . 3 4  
9 .74 
0.44 
2.i!s 
0.24 
'I .44 
0.64 
0.44 
n , 7 4  
0.14 
2.24 
0 . 5 4  
0.64 
il 6.4 
1.04 
0.34 

-0.15 

583. a 4  
-0.85 

2 6s (2 =. 

2 .90  

.tad 

4938.31 

i0.19 
13.A9 

; 3t  .02 
10.19 
45.44 

... !l i - A S  
34.56 

97-27 
53.52 
; .fi? 

1 . 4 4  

. 2.27  
-2.34 
-;.? 5: 

0.81 
-; -06 
-0.23 

., .i . 

- . .. . .?:..! . .  ; : : , I  , & <  

.2 := 1 
i ...I " 



. .  i 

* t X d * t t * t t * t L A N L  STACKS REQUIRING BETA A N A L Y S I S t * t t t t t b t * t $  

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DF'M 

STACK LOCATION # 

TA-3-29 
a 

a 

TA-21 
TA-43 

\ 
I 

TA-48 
rn 

a 

a 

a 

a 

a 

I 

TA-50 
a 

I 

a 

a 

a 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
'08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
2 6  

STACK ID. ANALYZE FOR 

FE-44 
FE-49 
FE-46 
4HC-FE-1 (401 PRO) 
FE-?AA 
FE-1OAA 
FE-12 , 

FE-34 
FE-11 
FE-15 
FE-18 

FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 ' 

FE-6 N O  6 /L7&rC 

FE-40 . 

MFP 
m 

a '  

a 

P-32 
I 

a 

I 

MFP 
I 

a 

a 

a 

a 

a 

a 

a 

I 

a 

. I  

a 

a 

1 

1 



. . . .  . . . . . .  . . .  . . . . .  . . . .  . .  

4 

c 

0. 
- v  
-.a 
& V I 4  

. .  . .  

. . . . . . . . .  . . . . . . . . . . . . . .  b i t 4  - :3. 4 yl . . .  u. . 



01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3-29 

m 

I 

TA-21 
TA-43 

I 

I 

TA-48 
I 

I 

I 

I 

I 

I 

I 

TA-50 
I 

m 

I 

I 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
10 
19 
20 
21 
22 
23 
2 4  

STACK I D *  ANALYZE FOR DATE& TIME 

FE-44 
FE-45 
FE-46 
4HC-FE-1 (401 PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 

MFP 
m 

m 

I 

P-32 
I 

I 

‘ I  

MFP 
I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 



. . .. . - 

1? 10.90 
1 10.00 
2 10.00 
3 19-60 
4 10.00 
5 io .00 
b 10.00 
7 10.00 
9 1c.fln 
? ' 10.30 

:$  ;o.oQ 
1 1  10.00 
12 I0.CO 
I:! i!j.(/$ 

1 4  10.00 
: 5  1g .$"  

16 10.00 
17 10.00 
1P gil 
' I9  10.00 
7 3  ; 9 . 3 0  
21 10.00 
22 10.00 
?:! in .gn  
24 1 O . O G  

1 
684 1 
121 

ti 
4 

39 
7 

59 
3 
7 

.3 
204 

16 
12 
2 
15 

4 
3 
4 
1 
5 

- 
i 

- 

I =  ..J 

I - .  
I #' 

. .  . _  

15 -0.16 

2.3563 1 1 - 9 3  
?i) 0.34 
93 0.14  
50 -0.  O b  
46 3.64 
4 1. 0.41 
94 0.04 

1 6 4 7  3 . 2 4  
79  <.%L4 

407 . 0 . 4 4  
b ?  5 ! .::+ 

1"Jti 0.04 
51 064 2c.19 

1125 1.34 
440 0.94 

a5 - 0 . O L  
1 7 ;  4 ! (, 

1 1 4  1.44 
72 0.14 
59 0.04 
44 0.14 
5 5  - O . ! b  
67 0.24 

928 683.a4 

i; r, 

1 -7 A 

. a. -I 

.-U.31 
87.99 

3.55: - 4-1 
4.19 
4.45 
0 . i 9  
-0.21 
- !.j 3 ? 

4.59 
1 z j i  *gq 

3.2.7 
3 5 . 8 9  
56-SS2 

191.89 
51C1 . 5 9  

t 3 ? . 6 ?  
3 9 . 1 9  

3 ~ h 4 
36.75 

a s .  5? 
2 . 3 P  
1 .O?  

-3,41 
0.69 . 
1.39 

-0.55 
2358.07 

A 0  8 3  
1.17  
0 . 4 5  
-0.21 
12.55 

? 5 7  

0.14 
' I , t ; l  

G . 1 4  
I .52 
4 - 2 g  

(7.14 
A9 A =  

4.62 
3.24 

- < ) . ? i  

4.28 
4 . 9 7  
f i . 48  
0.14 
n.4q 
-0.55 

0 . a 3  

.-I* 

. .  
~ . . . . . . . . .  . . .  , . .  

. .  . 
. .  



01-7708-ALPHA SOURCE-2368 I I P M  
02-713Y-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3-29 
I 

I 

TA-21 
TA-43 

I 

I 

TA-48 . 
I 

' I  

I 

8 

m 
a 

I 

TA-50 
I 

I 

I 

I 

I 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 

STACK I D .  ANALYZE 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1  
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 

MFP 
m 

I 

P-32 
I 

I 

I '  

MFP 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

8 

I 

I 

FOR DA E &  T ME gJ2 -9)f.r 

0 

'D 
7 0  

rn 

BOO 
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01-7708-ALPHA SOURCE-2368 1IPt.I 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3-29 
I 

m 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
10 
19 
20 
21 
22 
23 
24 
25 
26 

STACK ID .  

FE-44 
FE-45 
FE-46 
4HC-FE--1 (401 PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 

ANALYZE FOR 

MFP 
I 

m 

I 

MFP 

I 

m 

m 

I 

m 

I 

I 

m 

I 



01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3-29 03 
0 4  
05 

TA-21 06 
TA-43 07 

08 
09 
10 

TA-48 11 
12 
13 
1 4  
15 
16 
17 
18 

TA-50 19 
20 
21 

23 
. 24 

TA-50-37 25 
TA-50 26 

I 

I 

I 

I 

I 

I 

I 

I 

, I  

I 

I 

I 

I 

I 

I 

I 

I 

I 22 

STACK ID .  ANALYZE FOR DATEI! TIME 
qY-/qw 

FE-44 MFP /pi 
FE-45 
FE-46 

FE-9AA P-32 
FE-1OAA 
FE-12 
FE-34 
FE-11 MFP 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
.FE-51 I 

FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 NorRgt/Yfid, I 

I 

I 4HC-FE-1: (401 PRO) /Goo 
I 

I 

I 

I 

I 

m 

I 

I 

I 

I 

I 

I 

I 

I 



CPi l  A CI'R 8 Ai0000.2'70 

. . . .  

. . .  
... . . .  . .  . . . . . . . . . . .  . . . .  . .  . . .  . . . .  . . .  

. . . . . . .  . . . . . . . . . . .  . .  . .  . . . . .  
: . .  

. . . . .  
. .  

. .  
. . . .  . . .  . . .  . .  . _.. :. . 

. .  

. . .  . .  

. . . .  

... . . .  . .  



STACK LOCATION # 

T A - 3 - 2 9 

m 

TA-21 
TA-43 

I 

TA-48 
m 

I 

TA-50 

m 

1 

m 

TA-50-37 
TA-50 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 

120 
21 
22 
23 
2 4  
25 
26 

STACK I D *  ANALYZE FOR DATEL TIME 

FE-44 
FE-45 
FE-46 
4HC-FE-1 
FE-9AA 
FE-IOAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18. 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
F E - i 7  
FE-25 
FE-27 
FE-1 
FE-6J 

MFP 
rn 

rn ( 4 0 1  PRO) 
P-32 

m 

MFP 

a 

rn 

rn 

0 FPO 



. .  . 

. .. 

2 .__S& -_.- &.& -.--- &a--&G --%a 44k***B--~:4e9-5- 
10.00 .. 36193 4315' 3619.11 428.67. .,134#.11 '. 996.90 1.86'' % 3.04 Z . 14:58:39 

04.31 m 6 7  3E6.33 '.'.6513.65 . 6.18 % 1.19 % 15:08:53 
2 0 ~ ~ ~  . *lMMl6- 

5.22 29.23 3.00 % 16.11 % 15:8:19 
4.48 18.53 53.45 % 19.24 % 15:39:32 

6.07 . '  3.74 . 14.11 57-73 % 21.19 % 15:59:59 

18 HPFlL 18. I 8 84 0.61 5.57 2.25 12.95 70.71 % 21.82 % 16:58:39 
. 11 HM 10s 88 26 253 2.41 22.47 8.92 52.25 39.22 % 12.57 % 16:48:53 

12 HPRL 16.68 8 227 2.31 19.87 8.55 46.20 40.fAl % 13.27 % 16:51:06 
13 HPIK. 18. ua 11 31 3 8.91 28.47 3.37 66.28 60.6 % 11.30 % 17:01:28 
14 HM 18. I 231 5768 22.91 51J.97 84.115 1334.81 13.15 Z 2.63 % 17:11:33 
l ~ ~ - - - ~ r ~ - - - ~ - . - ~ ~  .-.9~. 1627.97 348,s.- - . . _ ~ ~ , ~  ---.6,-5l--s --.. ~562--4q:21.:4+ 

1228 . 18845 122.61 1881.67 454.11 4189.93 5.78 % .1.48 % 17:9:01 
3 8  1.31 27.97 ' 4.85 65.04 51.63 Z .11.39 % 17:42:15 , 

l&--l?- 3 4 %  --.--. 1 - 01 ---. ~ . . 8 7 - - . - ~ 7 ~ - - 5 t ; - ~ - . - - . ~ ; ' F J ~ - ~ Z ~ ~ - ~ ? : ~ ~ 2 ~  
122 1.31 , 9.37 4.85 21.79 51.63 % 18.10 % 18:02:42 . 

03 e. 21 5.47 8.77 12.72 100.00 Z 21.95 Z 18:12:55 

46 8.91 1.77 3.37 4.11 ,60.30 % 29.48 % 18:33:22 
. 23HplK .1&88 . . 5 47 0.31 1.87 1.14 4.34 89.44 % 29.17 % '18:43:35 .; 

48 0. 81 1.97 8.83 4.58 141.42 Z 28.86 % 19:M:02 j 

_____ -3 ._____ . _. 49 - -0 11 2 .97  g . . ~  _ _  4 ai-.. 1-15-47 ..... %- .a 57--*--.18-a.g&--. . .  
+- .___._ N- .__ ,.-ai 4 t - .  *-t7--- k;51----.- S 6 4 - - ~ 8 1 ; - 6 4 - - ~ % - 2 8 ~ 1 8 S ~ 9 - ~  

. . .  



01-7708-ALPHA SOURCE-2368DPM 01-S912 ALPHA SOURCE-13483DPM 
02--7139-BETA SOURCE-5176 DPM 02-S5'16 BETA SOURCE- 2698DF'H 

T A - 3 - 2 f  
I 

I 

TA-21 
Th-43 

I 

TA-48 
0 

I 

0 

n 

' I  

Y 

TA-50 
I 

I 

I 

n 

T A-50 -37  
' I 'A-50 

03 
04 
05 
06 
07 
00 
09 
io 
1 :L 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 

SERIES I 
LLD-71 C/I.OMIE!S+ 
EKG=5+1920,86 
EF'F=O 4 8  

STACK I D +  ANALYZE FOR DATEL TIME: 

FU-44 MFP 
FE-45 
FE-46 

I 

I 

0 4HC-FE-1, ( 4 0 1  PRO) 
FE-9AA 
FE-IOAA 
FE- 3.2 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 

SERIES I 1  
LLD=h4 
BKG-4 1 4 2 0  12 
EFF=O + 4 3  

C/ 1 0 M  I N S  
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la HPRL 18 .1  3 62 B. 11 3.37 B. 40 7.83 :is.u 5 8.4 1a:01:2a 
11 HWL 18. I 6 362 0.41 33.37 1.51 77.13 81.64 z 18.51 % ia:ii:42 

13 HWL 18.88 4 190 0.21 16.17 a.n 37.60 iw.w % i4.sa ~r i a : z m  
14 H W K  1N. $0 12 4259 1.81 423.87 3.74 9 8 3 . ~  57.73 ~r 3 . g  % 1a:42:22 

--3na----mi-5416.4/ ' 52.23 7938;58-76.f2 z 1.m z fmEx 
16.81 . 4517.17 'N.29. 16585.64 15.71 f 8-94 % i9:02:51. 

a.n 7 2 s  im.a~ 5 '  i 8 . w  5 :  m i 3 : 0 4  
61.79 200,0g z 11.6 z i9:z:ia 

1.14 27.13 89.44 '9 16.68 f 19:33:3! 
1.14 i7.83 89.44 % i3.51 f 19:43:45' 

--.iW?j------ T9.3r-'fi5,-4T---fs3m 

12 HFR 10.98 5 200 8.31 17.17 1.14 33.93 89.44 f 14.14 % 18:21:55 

- 

33.74 ' 18.39' a 7 3  % 'a,# $, :  ,208:04:12 
. l .  51 3 , f i  81.64 z 3.15. j r  . . m i 4 : 2 5  

a. 40 5 . ~  115.47 z 2a.211 ~r 
- Y --6X-m.w 5 Z6.1i z 20 2430- 

. .. -__ . . - . . . .  

. .  

.. . . . .  . .  
. .  . .  . ... . 
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. .  

. .  

. .  . 



/ SERIES I,,,--- SERIES I I -----..- 

o i - 7 7 o 8 -ALPHA sour3 c E - 2 3 6 8 rlv M 01-S912  ALPHA SOURCE-13483DPM 
02.-71.39-%E'TA SOURCE-5176 ISPM 02-S416 BETA SOURCE- 26?8DPM 

I 

I 

m-21 
TA-43 

n 

I 

I 

TA-48 
I 

I 

I 

I 

I 

m 

I 

.TA-50 
I 

I 

n 

I 

n 

0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
1.5 
16. 
17 
18 
17 
20 
2 1. 
22 
23 
2 4  

FE-45 
FE-46 
4tK-FE-1. (40.1 F'RLI 1 
FE-?Ah 
FE-1OAA 
FE-12  
FE-34 
F E - I 1  
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51  
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 

FE-27 
FE-25 

I 

B 

I 

P-32 
I 

I 

I 

M F F '  
I .  

I 

I 

I 

m 

I 

I 

B 

I 

Il 

0 

I 

B 

FKG=5* 1920 I 8 6  
EFF=O 48 



. .  . .  . . .  . .  " . . . .  . .  
--- . . . ' .  . . . _ .  . .  

. .  . . 

. .  

BETA. c\LM E T R  TODaocK . .  
. .  
. .  

. .  . .  454-37 1x;R.w 1 0563- 1.83 z 2.93 % IS4889 . .  
7.71 2786.17 28.55 6479.46 Z.50 % 1.19 % 15:58:21 

16.16 ' 81.64 % 23.51 % 16:06:32 

7.27 8.M 16.98. 115.47 % 19.90."% 16:28:54 
16'. . 5 5  ' 1.41 2! 77 5.22 6.44 .50.88 % 26.72 %'.16:39:05 

m----2-rm956.66-% 18.81 z 1 69ET6- 9--I13--an-- 
15.51 81.64 % 2&51 Z 16:59:27 

0.63 133.18 141.42 % 8.15 Z 17:09:38 B;TT ...... . . 
24..58 ..!~..# . ' 1 7 . ~ - - Z  17-.1nr :7.7831-.--16;B8 .-.. .. . .. .. . .134.. . . l---. --.T85T'-.- . .  

. .  I .. 11 H M  18. fwI 11 178 6.91 14.97 3.37 34.81 68.30 % 14.99 1 17:5:00 
br,! ' :,..12 HML . '18.86 . 15. 207 1.31 17.87 4.85 41.55. 51.63 % 13.98 Z 17:M:ll 

15 16. m 5 198 1.14 37.60 89.44-% 14.50 % 17:98:22 

--63----K0r---~m- 0. BJ '8186nnmmZ43- 

' 

, I  . - I .  . :*. 9 HPRL ' 16,W 2 681 8.81 57.27 . . . . a .  .... I 

14 H M  16. BB 8 4569 8.61 456.07 2.25 1666.62. 78.71 % 2.95 'Z 18:@:33 ' 

15 HPIlL 16.20 9 1303 8.71 127.47 2.62 . 296.44 66.66 % 5.54 Z 18:lb:44 
16 HW 10.00 9 872 8.71 84.37 2.62 196.28 66.66 % 6.77 % 18:8:55 

. .  17 W L  10.88 1 82 -0.89 5.37 -6.33 12.48 200.80 % 22.88 1 18:31:06 
2.25 21.79 70.71 % 18.10 % 18:41:17 '76- 71 - . ~ .  - l ~ .  . ~ ~ - - . ~ a -  5R8-- 2 , . ~ . .  ... . l ~ ~ . ~ ~ -  18 HW 18. I 8 122 6.61 

{F49-HwIc- 1 8 ~ -  
9 67 6.71 3.87 2.62 9.88 66.66 % 24.43 2 . .  19:81:39: i 2 :  28 HPAL , 16.1 

i ; :I 21 Hpsy ' 18.88 2 56 0.61 2.17 0. e3 5.84 141.42 % 28,28 %.'":'19:11:56 ' 

14 - - . ~  4 . - ~  - - ~ .  . - ~ -  .4-~- ..-ii'-- 
18. WI . . . 24.80 % 19:22:8f- 
16. I 15 . 54 1.31 2.57 4.85 5.97 51.63 % 27.21 % 19:9:12 
16.88 19 1.71 2.87 6.33 6.67 45.88. % 26.49 % 19:42:23 

1 g g j - @ - T - j @ ~ j , ~ E j 3 ~ : Q $ -  ~..- ~ l .  - - ... . -- . . l . ~ 4 ~  57 
__I_._ . .~ J----....'-" 

9.37 
8,.17-. . .  . . . .  . 

l i ~  _ .  . 
- - . ~  -- 

: I  : I  

1 ~ ~ 1  -.-_.. --~.. 67 - - - 

B . ~ - -  _--. ~ .~-,. ~1--- 
. .  

. . . . . - . ... . . . 

. . .  . .  . .  . 
. .  



SERIES I -----.- 

0 1 - 7 7 0 8'- A I-. P t4 A S 0 U R C E-2 3 6 €I D F'H 
0 2.- 7 1 3 Y .- BET A S 01.1 Fi C E -5 1 7 6 D P PI  

T A - 3 - 2 9 
n 

T A - 2 1  
T A - 4 3  

8 

8 

TA-48 
Y 

8 

n 

U 

Y 

0 

8 

TA-50 
rn 

rn 

n 

8 

ll 

T -. 5 0 - 3 7  
'I' &. 5 0 

0 3 
0 4  
05 
06 
07 
0 0 
CJY 
10 
11 
12 
13 
1 4  
15 
1 6  
17 
18 
17 
20 
21 
22 
23 
24 
25 
26 

STACK  ID^ 

FE-44 
FE-45 
FE-46 
4HC-FE-I. ( 
FE-9AR . 

FE-lOAA 
FE-12 
FE--34 . 
F E - I 1  
FE-15 
FE-18 
FE-40 
FE-45 
.FE-46 
FE-51 
FE-54 
FE-1 
FE-2 . 

FE-3 . 

FE-17 

FE-27 
FE-1 
FE-b 

FE-25 

SERIES II,-,-- c/ 
01-SP12 ALPHA SOURCE-13483DF:'M 
02-SP16 BETA SOURCE- 2698DF:'M 

ANALYZE FOH DATE8 TIME: 

MFP ; I.zw 
P-32 

m 

8 

MFF' 

rn 

U 

n 

n 

rn 

I 

n 

8 

0 

n 

8 
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. .  . . .  . .  

/'* SERIES I --.-._-- SERIES II------ 

0 1 - 7 7 08 - ALP H A  SOUR GE -2 3 68 DF' M 01-S?12 ALPHA SOURCE-13483DPil 
0 2- 7 1 39 - B E 3  A SO LJ R C E - 5 1 7 6 DPM 02-S?16 BETA SOURCE- 2698DF'W 

TA-3-29 
I 

m 

TA-21 
TR-43 

I 

n 

TA-48 
n 
I 

n 

0 

I 

n 

I 

TA-50 
I 

I 

I 

I 

D 

T A - 5 i) ..- 3'7 
'1' A- 5 0 

03 
0 4  
05 
05 
07 
08 
09 
i o  
11 
12 
13 
1.4 
15 
16 
17 
18 
19 
20 
2 I. 
22 
23 
24 
25 
26 

SERIES I 
LL r1=7 i c I OM I NS 
EKG=5 1920 I 8 6  
EFF=O 48 

STACK ID+ ANALYZE FOR DATEg TIME 

FE-44 MFP 
FE-45 

4HC-FE-I (401 PRO) 
FE-9AA P-32 1 )  

FE-10AA 
FE-12 

FE-11 HFP 
FE-15 
FE-18 
FE-40 

FE-46 
FE-51 
FE-154 
FE-1  
FE-2 
FE-3 
F E - I 7  
FE-25 
F E-: - 27 

fY..3-qr- / #flO 

FE-46 I y /D-m/gm O* 

I 

I 

1 8  

I 

I 

I F'E-34 I t  3%* 

I 

I 

I 

FE-45 I 

I 

I 

I 

I 

I 

n 

I 

I 

n 

I 

I 



. .  

. .  
. .  

. .  . .  

. .  

. . .  

. . .  . .  . .  

.. 

. . .  . . .  . . . .  . . .  . . . . . .  . .  . .  . .  . . .  . .  . .  
. . . . .  . . . .  . . .  . . . . .  . . . .  ..... . . .  . . . . .  . . .  2 ': 

. .  . .  
. . .  . .  . . .  

.: 

. . .  .. .... . ... . . . .  . . .  . . . .  . .  

. .  

. .  
. .  
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. .  
. .  I .  

. .  
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. .  . .  FRI s ~ p :  27, ' i ~  :, 

W@P R LRNL STACKS 

. . .  . . .  . . . .  . . .  . .  . .  . .  . . . .  .: . .  . .  
I .  

. .  . . .  . . . . .  . .  
I .  

. . . . . . . . .  . . . .  . . .  . . . . .  . . . .  ..... . . .  . . . . .  . . .  2 ': 

., ~~~,..s~p:ij, ' i ~  ..':; . ._ 

4 W@P RLRNL STACKS 

. .  . .  
. . .  . .  . . .  . . .  . . . .  . .  

. .  

. .  
. .  

. .:. 

. .  
. .  

. .  
. .  . .  . .  

91 .' 1.HW : 10.68 ' : .  36246 :.#466 .. 3624.41 - 
0 1  .: 2 HW 183 284170 ' 18.11 

5 
l32!3 

.31 , 

14 
4 '  
5 
6 
2 

i3 
6 .  

145 
213 
,es 
48'. 

103 
59 

397 
114 
300 
276 

-. 

0.31 
132.71 

2.91 
1.21 
0.21 ' 

0.31 
0.41 
8. I 1  
1.11 
fl. 41 

. .  

2804.17 67.87 6521.9 14.78 % 1.19 % 
11.67 1.14 27.13 89.44 % 16.68 % 
16.47 491.51 42.95 5.48 Ir 13.70 % 

, 5.67 . : . .  10.77 . ; 13-16 35.92 % 21.69 % 
' 1.97. 4.48. . 4.50 ..53.45' % 28.6 % 

36.87 1.51 85.74 61.64 z l#.# % 
8.57 ... 0.03 . 19.33 141.42 ir 18.73. % 

' 27.si"" 4.11 65.84 55.47 % 11.39 % 
24.77 1.51 57.60 81.64 % 12.03 % 

16:18:46 ' .  

16:28:58 ' 

16:39:09 
16:49:28 
16:59:31 

-- 17:19:53 
17:3:04 
17:#:15 
17:5#:26 
18:00:38 ' 

18:10:49 

17 :@! :42. 

! t i  ' \13 HPRL 10.86 ' 17 635 1.51 .80.67 5.59 187.60 48.9 % 6.92 % 18:21:00 
? 114 H M  18. a8 538 18@# 53.61-18817.57 198.55 41981.32 : 8.62 % 0.47 % .  18:31:15 

- 
15 HML 10. I 5 2123 0.31 209.47 1.14 487.13 89.44 % 4.34 % -  18:41:26 

1.14 163.41 89.44 % 7.39 % 18:51:37 10. I 

10;I  , 26 168 2.41 13.97 8.92 32.48 39.22 % 15.43 % 19:11:59 
10. 7 121 . .  e. ... 51 9.27 -.._ - 1.88 ... 21.55 ---.- 75.53 .... % 18.18 % 13:22:10 

8.21 4.87 0.77 11.32 100.08 % 22.79 I: 19:32:21 
10. I 6 60 0.41 3.17 1.51 7.37 . 81.64 % 25.81 % 19:42:32 

22 HPRL 10. m 5 ... .66 0.31 . . 3.77 1.14 ' .... 8.76 - .. 89.44 .. % 24.61 % 19:52:43 

10.M ' " .  5 67 0.31 3.87..;. 1.14 9.m , 89.44. % 24.43 % ' 20:13:85 

0. TI 2t.79 lee.#--ii' ie..ia l - g - : - O ~  
0.31 . 70.27 . .--- -i-22 -.-. - - -. -_--- 5 '  

4 a 2 1 -  - 9.37 
----.- -----. .- 731 ..... 

-_.--.------- 
0.21 2.n 0.77 . 6.44 lm.00 % 26.72 % ' .  20:02:54 ,: 

-___-I_- .---__---_-. ----.---.---.-----... .. .--.- . . 6 . 46 8.41 1. TI L51 ' 4.11 81.64 . %  29.48 ;Z 20:23:16 - --- 
. .  

. .  . .  

. . . .  . .  . .  . .  . .  



0 1 - 7 7 0 8 - A L P  t-l A S I3 lJRCE - 2 3 68 D F ' M  Ol-S912 A L P H A  SOURCE-13483DPM 
02-713Y-BETA SOURCE-5176 DF'M 02-SP l6  BETA SCIURCE- 2698DF'M 

TA-3-29 
I 

I 

TA-211 
TA-43 

I 

8 

TA-48 
8 

8 

I 

n 

8 

I 

8 

TA-50 

I 

' I  

I 

n 

T A- 5 0- 3 7 
'1'R-.=J) 

03 
04 
05 
06 
07 
08 
OY 
10 
1 I. 
12 
1 3 
1 4  
15 
1 6  
i 7  
18 
1. 'ir 
20 
21 
22 
23 
24 
25 
26 

STACK I D +  ANALYZE: FOR DATEZ TIME 

FE-44 MFP 
FE-45 
FE-46 
4HC-FE-1 (401' PRO) 
FE-CAR p-32 
FE-1OAR 
FE-12 
FE-34 
FE-11 MFP 
FE-1S ' 

FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54' 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 

I 

I 5 flad-J/fi  , I  

I I$" 

2 .  ., ' ~ . . /  

1' 1 

i . -  

"fo 
I 

I 

SERIES I 
LLD=71 C/IQ~INS* 

I 

I 

li 



. .  . .  : I .  . . .  
. .  

., 
. ' 

15:46:44 
15:56:55 
16:07:66 
16: 17: 17 

%:37 :33 

. . . . .  -- 

--- 
16:n :2a 

26)  IS HPIJL . , 19.m ' 9 1075 . . 0.71 104.67 2.62 243.41 66.66 % 6.89 % .  18:@9:28 
271 ./13Hm 16.00 14 141 . 1.21 " 11.27 4.48 26.a 53.45 % '16.84 % 18119:31 ---------- .---- 

. :i 7il ............. 
8 63 

. 18 63 
6 146 

16 33 
63 5623 
14 132 
7 258 

11 244 

.-- ----. 

-.---- - 

1.11 ' 4.17 4.11 
8.61 4.07 2i.25 . 

1.61 4.87 5. % 
8.41 . 11.77 1.51 
1.41 6.47 5.22 
6.61 559.47 24.48 
i. . 21 ...... - 16.37 . 4.48 
e. 51 a.3 1.88 

. . . . . . . . . . . . . . . .  

._ - .-- . -_-. .. 

...... ...... 

8.91 21.57 3.37 

9.5: 55.47 % 23.93 z 
. 9.46 70.71 % 24.m -%'. 

9,46 47.14 % 24.07 % 
27.37 81.64 % 16.55 Z 
5.M 50.m % 8.73 % 

1381.019 24.25 % 2.66 S 

..------- 

... 38.E 46* ..... 53.45 7 5 a - 5 ~  . % %.. ...i3 14.43 -..- rr z ..... 

50.16 68.30 % le.# % 

16 : 47 : 50 
16:58:02 

.-.-- 

17:M:13 
............................... 475 3 8.71 o. 7.1-.~... .-~7-0,. U:67 57 ........ -- 2.62 - .... 1#.88 66.66 Ir 9.17 % 17:18:24 ..---.I_.----.--.-.---- 

la. a0 
10.00 189 E734 23.a i m . 2 7  19.15 II a.73 ~r 17:2a:36 

. . . .  



. . ., 

t*bLfdtt*bbtLANL STACKS R E Q U I R I N ~ ~  &ETA ANALYSIS*L*t*t*t~ttt 

SERIES I -...._.-_. :.- SERIES 11,. 

0 1. - 7 7 0 8 -ALP t i  A S Cl U R C  E-m-2 3 6 8 IWM 01-S912  ALPHA SOURCE-13483DPH 
0 2 . . - 7 1 . 3 9 . - . ~ ~ : ~ ~  S O U R C E - ~ ~ J ~  rliw 02-mS916 BETA 'SOLIRCE- ,2698IsF'Pl 

T A - 3 - 2P 
l 

0 

TA-21 
TA-43 

I 

l 

0 

TA-48 
I 

I 

I 

0 

Y 

I 

I 

TA-50 
I 

I 

Y 

I 

I 

T A- 5 0 -.- 3 7 
TA-50  

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
1 5 
16 
17 
18 
19 
20 
21 
22 
2 3 
24 
25 
2 6 

STACK ID* ANALYZE FOR DATEg TIME: 
7+7-, 

FE-44 MFP / r  

F.- E - 4 5 
FE-46 
4HC--FE--l ( 4 0 1  PRO i m 

FE-9AA P-32 

FE-12 I 

FE-34 
FE-I1 MFF.' 
FE-15 I 

FE-18 
F'E-40 I 

FE-45 
FE-46 
FE-51  
FE-54 
FE-1  
FE-2 
FE-3 
F E - I 7  
FE-25 
FE-27 0 

FE- i  

I 

I 

FE-- 1 OAA m .  

M 

I 

I 

I 

I 

I 

m 

I 

Y 

I 

0 

I 

I .\ FE-6/  



. .  



01-7708-ALPHA SOURCE-2368DPM O'I-SY12 ALPHA SOURCE-13483DFM 
o 2.- 7 I 3~ .-E{ E :r A sou R c E -5 I 7 c, DPM 02-S5'16 BELTA SOUIICE- 26Y8DPH 

STACK LOCA'I'ION Q 

T A - 3- 2 P 
0 

I 

TA-21 
TA-43 . . . 
TA-48 

# . 
I 

D 

I 

I 

TA-50 
I 

. m  

I 

I 

n 

T A - 5 0 -;3 7 
' T A - 5 0  

0 3 
0 4  
05 
06 
07 
00 
0Y 
10 
I1 
12 
13 
1 4  
15 
I6 
17 
I8 
I9 
20 
21 
22 
23 
24 
25 
2 6 

SERIES I 
LLD-71 C/'IOMINS* . 

STACK ID+ aNnL.YzE F-OR DATEL TIME: 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  F'RI? 1 
FE-?Ah F-32 
FE-IOAA 
FE-12 
FE-34 
F E - I 1  MFP 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51  
FE-54 
F E - I  
FE-2 
FE-3 
F E - I 7  
FE-25 

. 
I 

I 

FE-27 
FE-1 
FE-6 

Y I 

E K G = 5 + 1 9 2 0 * 8 6  
EFF=O 48 



. .. 

. .  

. .  . 

. .  . 

. .  . .  . .  
. .  

. . . .  
. .  

. . .  . . .. . . 

32 

:3 

34 

35 

- 

1 c  
J O  

. .  . ..2l'Hw# ' l$.M'.: . . .  . . 9 ' 71 '0.71 4.27 . 2.62 9.93 66.66 % 23.73 % . 16:54:24 

.:. . . ' :E flrn.1 . j g i ~ , ' ' '  , / :  13 . 76 1.11 4.77 ' 4.11' ' 11.89 55.47 % 22.94 % . :  17:#:35 
WTIWIL 11. I 11 6 4 - 6 . 9 I r - - - r  3.37 8.30 CKa $ 25.1 % 17:14:46 
24 H F R  10. I 10 48 . 0.81 1.97 3. # 4.58 63.24 Z 28.86 % 17:24:57 
a #g- 10. I 4 70 0.21 4.17 0.77 9.69 lN.00 Z .23.98 % 17:35:88 

- - I  ' ' " 

--- .-- ------ -.------------- --- 

. .  . :. 

. .  

. .  

. .  



SERIES I ___.___ 

0 1 - 7 7 0 8 - A  LP H A  SOUR C E - 2 3 6 0 DP M 
02--7139-BETA SOURCE-5176 DPM 

T A - 3 - 2 '3 .. 
I 

TA-21. 
TR-43 

I 

I 

I 

TA-48 
I 

m 

0 

m 
I 

rn 

TA-50 

I 

I 

I 

T A -5 0.- 3 7 
, T R - . 5 0  

03 
0 4  
05 
06 
07 
00 
0 Y 
I 0  
11 
12 
13 
14. 
15 
16 
17 

1.9 
20 
21 
22 
2 3 
24 
25 
2G 

i e  

STACK I D +  

FE-44 
F'E-45 
FE-46 
4HC-FE-I 
FE-9AR 
FE- 1 ORA. 
FE-12 
FE-34 
FE- 11 
FE-I5 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 . 
FE-54 
FE-1 
FE-2 
FE-3 
F E -* 1 7. 
FE-25 
FE-27 
FE-1 

SEXIES I 
L 1- 11.57 1 C/ 1 OM I NS , 
EN('-"" 3.-A 192 0 4 86 
EF'F-zO + 48  

I 

P-32 
m 

I 

I 

M F F:' 
I 

m 

I1 

I 

0 

I 

I 

I 

I 

I 

I 

I 

m 

I 



... . . . . .  

Li.... . . . . . . . .  . . . .  

4 

5 

2 .  . .  13 HW ' '1L88 9 .  387 8.71 35.87 2.62 83.41 66.66 Z 10.16 % 17:51:07 

15 HWL 10. BB 12 1203 1.61 117.47 3.74 273.la 57.73 % 5.76 % 18:ll:d 
14 Jtl T -3- .n 15.51 bW5 .b5 Y.44 z 1.18 z iS:B1:19 

. .  

. .  
. .  . . .  



SERIES I 1  _--_..._ J 

STACK LOCA1:II:lN # 

T A- 3 - 25' 
I 

I 

TA-21 
TA-43 

I 

I 

I 

TA-48 
U 

I 

I 

U 

W 

U 

I 

TA-50 
W 

I 

I 

I 

Il 

. T A*- 5 0- 3 7 
1 A - 5 0  

03 
04 
05 
06 
07 
08 
09 
10 
1s 
12 
13 
14 
15 
1 4  
17 
18 
17 
20 
2 1. 
22 
2 3 
24 
2 5 
2 6 

STACK ID+ ANALYZE FOR DATE8 TIME 

FE-4.4 MFP 
FE-45 
FE-46 
4HC-FE1-1 ( 4 0 1  F:'Fi'O 1 
FE-7AA 
FE-IOAA 
FE-12 
FE-34 
FE-11 HFF' 
FE-15 1 

F E - I 8  1 

FE-40 1 

F E -'4 5 1 

F E: -- 4 6 
FE-51 1 

FE-54 1 

1 

1 

U 

F - j S !  
1 

1 

1 

1 

F E - i  
FE-2 

1 

U 

1 

1 

' I  FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-6 )do7 hr€RC 1 



. .  
. . .  . . .  

. .  

. . . .  
. .  

. .  

. .  

. .  

. . . .  

. . . .  

. . . .  . .  

1 n 
4 
Y 

. . .  

. ,' 
c .  . . . . . . . . .  . . . . .  .... 

. . . .  



0780 ' /  
1 

1 

-j/9 ow 9-3.d - 
T-33 

LZ-33 
dL-33 
LT-33 
E-33 
2-33 
T-33 

trr-33 
TG-33 
?t-33 
Zb-33 
Ob-33 
8T-33 
5T-33 
T T - 3 j  
bE-3.d 
Z'C -3-d 

w v 0 'C -- 3 -i 
VW6-33 

( O Y d  TOb 1 T-33-3tib 
?t-IA 
St-3.d 
kt -33  

{T -7 

OS-VI 
L. E: - 0 s - V l  

U 

m 

m 

I 

I 

I 

It 

m 

I 

I 

..- 
Q $ - - W l  

8b-Wl 
I - .  

I 

m 

e-' . . 

Eb-Vl 
TZ-Wl. 
I 

I 

SZ-E-Wl 



. .  . .  .. . .  

. .  . .  . 
. ... .. . . .  . . .  . .  
. .  . 

. .  

.. . . .  . .  . .  . . . .  . .  . .  . .  . . . .  . . .  

. . . .. . . . .. . . .. . .. . 
. .  

. . .  
. .  
. . .  

. . . ... 

. .  . .  . .  . .  . .  
. .  

. . .  

. .  . . .  . . .  . .  

I..! 

. .  . .  

.. . . . .  . .  



.... ::, .. .._ . . . I  

0 I. - 7 7 0 8 - ALPH R S Cl U R C E -2 3 6 8 DF:'M O1-S912 ALPHA SOURCE-13483DPH 
02- 7 1 3 9 - IEC E: 'T A SOU I? C E -5 1 7 6 D PEI 0 2 ~ S 9 1 6  BETA 'SnURCE- 26Y8DPM 

Tf+Z-Z? 
I 

I 

TA-21 
TA-43 

I 

I 

I 

7'n-48 
I 

I 

I 

I 

u 

U 

I 

TA-50 
I 

I 

n 

I 

n 

T A- 5 0.- :3 7 
'T A -5 0 

0 3 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2 6 

STACK ID+ ANALYZE FOR 

F€-44 
FE-45 
FE-46 
4HC-FE-1 401 PFr'O 1 
F E - 7 R ' A  
FE-1OAA 

FE-34 
FE- 11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-5 :L 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 ' 

FE-27 
FE-1 /vo F ; h &  
FE-0 I 

FE-3.2 . . 

MFF' 
I 

I 

I 

F ' - 3  2 
I 

I 

I 

MFF' 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

m 

I 
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I ,  . . :  

. . .  . .  . . . . . .  . .  . .  -.. :- . .  -:.. - :  . 
. . . .  : .  ..: 7.t .... 5-. 

I------.- 

_ .  
. . . . . . . . . . . . . . . . .  . ....... 

.. , - .  
. _ ,  . .  

' i  
3 !  ' . .:i':_ 

. 
2 ,  
- .  . - 

4 ,  

...... ..... . . . . . . . . . . . . .  .... ' :[- ; ;;; :+ 
... , .'. . ::,. -.- 

_ -  
... . -  

- .. - _. 

.: z,, ... ..i ;", -.i: d . - .. 
.. : 

... 

. .  ..: ...* 

...... 

.- __3 

.- . 
., = : &. : , -.- 

-i I -  _I i.-__. 
. .  . .  - -- - . . _  L. -. - - .. ' . 8 -.: 

_ _  
. .  . . .  

e .. i .  . .  - . , .. -. 
. . .  

'> .- .: . 

....... . -: .- -- -. 
. . . .  . .  .it- - -  ' .. e::, %. .i.: -.. .- >,,!-,$ . z.:;,..2L. * , - : : , 2 ;  :.i;L:i:> r = -. . 'j . -  :.; y'i 

--- ..--. ' -. . -- -_I.-  . .  . .-. ?.-. . 
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- .  - -  - _  ,:... .- . :. - . L . .  

. .  . .:, .: .i 
.I 

.. - . . . . . . . . . .  _- . .  - . 

. -. ..... . . .  . . ___ .. 
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, .  . 
I ,n . . ,,..& i 

t t * X * l t * W t # L A N L  STACKS 

SERIES I _._-.__..._ SERIES I1 

0 1 - 7 7 0 8- A 1- F'H A S 0 U RCE -2 368 D F:'M 01 -S91.2 ALPHA SOUHCE-13483DPM 
O F - ~ I ~ Y - E F - : ~  S O L I R C E - ~ I ~ ~  DPM 02-S?16 BEZTA SUIJRCE- 2698DPM 

T A - 3 - 2 9 
U 

I 

TA-21 
TA-43 

I 

I 

Y 

TA-48 
I 

I 

a 

0 

a 

a 

TA-50 
a 

I 

n 

I 

T A - 5 0.- 3 7. 
'I' A -. 5 0 

03 
0 4  
05 
06 
07 
08 
09 
10 
I. I 
12 
13 
1 4  
15 
16 
17 
it3 
19 
20 
21 
22 
23 
2 4  
25 
26 

FE-44 
FE-45 
FE-46 
4tiC-FE-I. 
FE-TAA 
FE-1QAA 
FE-12 
FE-34 
FE-11  
FE-15 
FE-18 
FE-40 
FE-.45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
F E-25 

U 

"/* -, 
a 

I 



. .  

. . .  . . .  

. . .  . . .  
. .  . . .  . .  
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. .  

. .  

. .  

. . . .  . . .  I;c - _ _ A  _. . - . . . . . .  . . . .  
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SERIES I------ SERIES 11. ?/ -___._ 

0 1. -7 7 0 t3 - ALF'H A S cl U R C E -2 3 6 811 P H 01-S?12 ALPHA SOURCE-13483DPM 
02.- 7 1 39 - EEiT A SOURCE -5 1 7 6 D F' M 02-SP16 BETA SOURCE- ,269811PH 

TA-3-2Y 
I 

I 

*r A-2 1 
TA-43 

m 

I 

I 

TA-48 
I 

rn 

I 

n 

I 

' I  

I 

-r A- 5 o 
I 

I 

I 

I 

I 

T A -. 5 0 .- 3 7  
'I'A-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
1 2 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
2 3 
2 4  
25 
2 b 

SERIES I 
LLD'~71 C/ lOMINS+ 

STACK ID* ANALYZE FOR DATEZ TIME 
1///5--7a)g5 

,FE-44 
FE-45 
FE-46 
4HC-FE-1 (40:L P R O )  
FE-9AR 
FE-- 1 O A A  
FE-12 
FE-34 
FE'11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
FE-4 

MFP 
I 

I 

U 

P-32 
I 

I 

I 

HFF' 
I 

I 

U 

I 

I 

rn 

I 

I 

I 

n 

I 

m 

I 

I 

' I , '1. 



. . .  

. . . .  . . .  . . . .  . . . . .  . . . . .  



0 1 -7708-ALPHA SOUFi'GE-2368DF:'M 01-SPlZ  ALPHA SOURCE-13483DPM 
02-71.39-EE'TA SOUKCE-5176 ISF'M ' .  02-S?16 EETA SOURCE- 2698DPh 

T A - 3 - 2 (3 
I 

I 

TR-21  
TA-43 

I 

I 

n 

TA-48 
I 

m 

n 

n 

I 

Y 

I 

'r A- 5 o 
I 

I 

I 

I 

n 

T A ._. 5 (J ._ 3 7  
'I' -.. 5 (J 

0 3 
0 4  
os 
06 
07 
0 
09 
10 
1. 1. 
1 2 
1 3 
1 4  
15 
16 
17 
18 
19 
20 
2 1. 
22 
L. .3 
2 4  

2 6 

.', .. 
3 c 
A .I 

STACK I D *  ' ANALYZE FOR IIATEL TIME 

FE-44 MFF' 
FE-45 
FE-46 
4tiC-FE-I ( 4 0 1  PRO) 
FE-9AA P-32 
FE- 1 O A A  
FE-12 
FE-34 

I 

I 

I '/)A2 - '%h/ 
/w 

' I  

I 

I 

FE-11 
FE-15 
F E - I 8  
FE-40 
FE-45 
F: E -4 h 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 
F E - 6 J  

MFP 
I 

SERIES I1 

BKG=4,1420,12 
LLD=:h4 .C/ 1 O M 1  NS t 

EF'F-O 4 3  
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r /  SERIES I ----..--..- .SERIES I 1  ----..- 

0 1 - 7 7 0 8 - A I... F:' t i  A SOURCE - 2 3 6 8 D F'M 01-SY12 ALPHA SOURCE-13483DPM 
02.- 7 1 3 9 . - B  ET A S 0 1.J I? C E - 5 1 7 6 DF'H 02-SP16 BETA SOURCE- 26?8DF'M 

T A .- 3- 2 '3 
I 

I 

TA-21 
Th-43 

I 

I 

TCi-48 
I 

I 

I 

I 

I 

Y 

I 

TA-50 

I 

Y 

I 

m 

T n -. 5 0.- 3 7 

03 
0 4  
05 
06 
07 
08 
0Y 
10 
I 1  
12 
13 
14 
15 
16 
17 
18 
1 9 
20 
21 
22 
23 
24 
25 

STACK I D +  

FE-44 
FE-45 

MFP 
m 

FE--IOAA 
FE- 12 
FE-34 
F E - I 1  
FE-15 
FE-18 
FE-40 
FE-45 . 

FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE- 17 
FE-25 
FE-27 
FE- I  

I 

I 

I '  

MFP 
I 

I 

I 

I 

n 

I 

SERIES I:[ 
LLD-64 C/1.@MINS * 
BKG-4*3.4+0+ 3.2 
EFF=O + 4 3  



r 
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J SERIEIS I ____.___ SERIES I 1  

0 1 - 7 7 0 8- ALP ti fi S 0 1J K C  E: - 2 3 6 8 D F'M 01-SY 3.2 hLF'HA SOURCE-13483DFM 
02--713?-BE:'TA SOURCE-51 76 UPM 02-SP16 BETA SOURCE- 26981lPM 

TA-3-29 
I 

m 

TA-21 
TA-43 

I 

I 

n 

TA-48 
I 

m 

I 

0 

It 

I 

I 

TA-90 
I 

I 

I 

I 

I 

T A - 5 0 - i3 7 
T A - 5 0  

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
1 3  
1 4  
15 
16 
17 
18 
17 
20 
21 
22 
23  
2 4  
25 
26 

STACK IlJt ANALYZE FOR IiATEX TIME: 
B&C* 6 * 13/85 

FE-44 
F'E-45 ' 

FE-46 
4tiC:-FE:-i (40.1 F"H0) 
F'E-YAR 
FE-- 1 O A A  
F E - l 2  
F'E-34 
FE-11 

FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1  
FE-2 
FE-3 
FEI-17 
FE-25 
FEZ-27 
FE-1  

FEr-15 . 

F E - 6 4  /L 
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SERIES I ---....-.- SE:RIES I1 ._____- / 
0 1 - 7 7 0 8- At_ F '  t i  A S (3 IJR C E: -2 3 6 8 11 P M 01-SPI.2 ALPHA SOURCE-13483DPM 
o 2.- 7 I. 39 -BE *r n s mi R CE -. 5 I 7 6 D PPI 02-SP16 BETA SOURCE- 269811PH 

STACK LOCATICIN :II: 

TA-3-29 03 
0 4  
05 

TA-21 Oh 
TR-43 07 

0 8 
. 09 

10 
TG-48 11 

I2 
13 
1 4  
15 
I6  
17 
18 

TA-50 17 
20 
21 

Y 22 

24 
TA-50-37 25 
'l 'A-50 2h 

0 

I 

m 

m 

Y 

0 

m 

0 

0 

Y 

Y 

Y 

8 23 
n 

FE-44 MFP 

FE-46 
4HC-FE-1 ( 4011 PFiO 1 
FE-9AA P-32 
FE-10AA 
FE-12 
FE-34 
FE- 1 1 MFP 
FE-15 
FE-18 
FE-40 
FE-4:; D 

FE-4h 
FE-51 
FE-54 
FE- 1 
FE-2  
FE-3 
FE- 17 
FE-25 
FE-27 
FE-1 
F E - 6 1  , m 

FrE-45 
m 

n 

0 

n 

m 

m 

Y 

B 

a 

Y 

Y 

m 

m 

m 

n 

Y 

I 

I 



f l  
2 

. .  
-- I+ 

. . .  . '  . 
. . . . . .  . . .  . .  

.... . . . . . . . . . .  . . . .  . .  
. . .  . . . .  . . .  ..... . .  . .  . .  

. . . .  . .  

. .  
" 

. .  . .  

. :. . .  
: 

. .  3 . '  . .  

I!$! 

j 1.: : WPLE TIHE KILpHI1 BRA CKPHR . BETfi' CILM BRA IILPHCI' '. .' 

FRI WC 27, 1985 
\ i .  ,__,-____ i:.! 6fiouP R L W L  ..----_-__-_--.. STRlxS . . .  ~~ .- ..... ToD . ~ - ~  

cplrl Cp14 DPH DPN 2-SIW 2-SIW HR:HN:9t 
: - 1  
; : ~ i  SN CODE tNIN.1 CUJNTS COllNTS 
! . - I  

...--..__---L-._-. ---- I? ' ..... 
10.00 9 59 0.71 3. 07 2.62 7..13 66.66 % 26.03 % 17:56:41 
10.00 36738 4029 3673.61 400.07 13685.96 930.39 1.W % 3.15 % 18:86:5: 

26797 125.61 2676.87 465.22 6225.27 5.63 Z 1.22 % 18:17:0 
3 HPRL 10.88 8 118 8.97.. 2.25 20.46 78.71 % 18.41 % 18:27:1! i l 9 (  1:~; 4 HPW, 10.00 16 228 1.41 19.97 5.22 46.'44 50.m S 13.24 % .'18:37:2; 

I?:! -_- 5 HW -_---I- 10.86 23 281 -. .......... 2,11 . . .  25.27 . _ . . .  -?a 8! .... -_ 58.76 . .- .. - --. 41.70 .... % 11.93 I. % . 18:47:3 
6 H M  10.00 31 228 2.91 19.97 10.77 46.44 35.92 % 13.24 % 18:!57:4! 
7 HPRL 10. m 13 192 1.11 16.37 4.11 36.06 55.47 % 14.43 % 19:W:W I::I 8 HPCIL 1 0 . I  . 52 157 5.01 12.87 18.55 29.93 27.73 % 15.96 % 19:18:1! 
9 HW 10.88 56 391 5.41 36.27 28.03 , 8 4 3  26.72 .% 10.11 % .19:28:2i 1 1  .10 H M  le.&! 

11 HPllL . 10.m 38 516 3.61 .48.TI 13.37 113..41 32.44 % -8.80 % 19:48:41 
le. BB 53 1319 5.11 129.W 18.92 300.6 27.47 %T% Z 19:58:5: 

13 HPK 1 0 . I  . 67 1258 6.51 122.97 24.11 285.97 24.43 % 5.63 % 20:09:$f 

e, 61 ..... . . . . . . . . . . . . . . . . . . . . . .  - . ... .- -. 1258 . ....... .. I::! 2 HPFW. 10. ea 
c: _______.-___C_____.____-_._-.. ..- -. .*.- . .  

b7-, 
--.-----___--...._--I--. ... -- -.-- - -. . .. -- --. ... . I- --_---- -. 

2.; ' 19 196 1.71 16. TI a33 , '39.BB 45.88 % 14.28 % l S i 3 j S  
-__-_--_____- L ._-I HM 

lib. 86 
-1-Kbr- 

18. I 
10.88 ' 

- 1 8 7  
. 10.88 
. 10.88 .... 

18. . 
10. I 

10474 331315 
80 1865 
31 595 
17 21 5 
18 243 
14 69 
14 79 

4 68 

-. 

..... 9 ...... '53" 

1047.21 33128.67 
7.81 183.67 
2.91 56.67 
1.51 18.67 
1.61 21.47 
1.21 4.07 
1.21 . 5.07 
e:71 2.47-. - 
0. 21 3.17 

-_ .......... .- .... .... 

.--.- .-- -.- 

. . . .  

3878.55 
28.92 

5.59 
%% 

. 4.48 
4.48 
262 

, .----- 

10. 77 
-.. - 

. . . .  

e. n 

n ~ 3 . 4 1  1.5 % 0.34 ~r 2e:ig:a --.-.._ ._--- --_. 
427.,13 22.36 % 4.63 % : 28:29:3; 

43.41' 48.50 % 13.63 '% 20:49':5! 
49.93 47.14 Z 12.83 % 21:88:11 
9.46 53.45 % 24.07 % 21:10:2i 

._ 11.79 5. 74. .. 66, 53.45 & .% % .... 22.3 27.;47. % $--Ti--4i 21:8:E 

7.37 11.80 % 25.81 % 21:M:Z 

131.79 3S.92 % 8.19 '%. ..20:39:# 
-~ -__-_ 

23 H M  10.W 15 -.- _-_- 68 - 1.31 _ _  -.._ 3. _ _  ¶ __ ..- 4.85 . .  _.-- .. 9.23 _- 51.63 . -- % 24.25 - % 21:51:W 
9 76 0. 71 4.77 2.62 11.09 66.66 % 22.94 % 22:01:17 

10.88 2 51 0.81 ' 2.87 0.03 6.67 141.42 % 26.49 % 22:11:28 

I". j 

!:: i 

:TE.m.Tmc-M-m 
_- ..... .: . . .  . _. - ._ ...... - .. .. - .... . . . . . .  _. ...... -____-. 

I .! 
Ci-. - . . . .  . . . . . . .  - . .  . . . . . . . . .  - . . .  

. .  



SERIE3 I _-.I-__ SERIES I1 ----..-- 

0 I - 7 70 8- ALP H A  S c) URC E -2 3 h 8 IIPM @1-SY 12 ALPHA SOURCE-13483DPM 
02--7139'-EC.::'TA .SOIJRCE-.5176 DPM 02-.SPI6 BETA SOURCE- 2698DPi3 

TA-3-2s 
I 

rn 

TA-2 :L 
TA-43 

n 

I 

TCi-48 
I 

I 

I 

n 

Y 

I 

I 

TA-50 
I 

I 

N 

I 

W 

T A - 5 0- ;3 7 
'I A- 5 0 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
I. 6 
17 
18 
19 
20 
21 
22 
2 3 
24 
2 5  
26 

STACK ID+ ANALYZE FOR 

FE-44 
F'E-45 
FE-46 
4HC-FE-1 (401 PRO) 
FE-9RA ' 

FE- 3. 0 A A  
FE- 1.2 
FE-34 
FE-11 
FE-15 
FE-18  
FE-40 
FE-45 
FE-46 
FE-51  
FE-54 
FE-1  
FE-2 
FE-3  
F E - 1 7  
FE-25 

FE-1 
FE-6 

F E.' - 2 7 
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2 

- 
5 
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~~~~ _ _ ~ ~ ~  
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. .  
. .  . . .  

. .  . . .. . .  
. .  . 

. . .  
. .  . 

" 

. . .  .FRI JAN .q: 1%. . . . .  . 

4- Y 
MW TIME ClLM mil RLPW mfl m mil KIWI ETfl TODIxom 

DPPP 2-516M 2-SIGPIR HR:M:SEC -- SN CODE (#IN.) COUNTS WUWTS CPH CM DM 

. .  
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I 

ri 

I 
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.j 
w 

I 



I .- 
1 ;  ..... . . . .  

I " 
. A  

.. ?4 " . 
. ,. 7 7 s  !, ..... ..-.. . I . . -. .- . - 

. . :. . . .  . .I! 

w 
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:E 
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I ii 
I. 

n 
I 

P z a r 
I 

I 

H T. 
0 r c  

I w 
a I;! r +* 
w 0 
n 0 
B - 
4 
C m m 
U fl 

P < 

H 

I 

c-r 
U 
r.3 

I 

I 

0 

0 
w 
0 

+ I c 
I r? 
+i ! 

-i- 
I m ' I  0 

0 

t.3 

02 

0 

Pi 
4- 

P 

+ 

c-r 

I 

s 
3: 
-3 
;-I ... 

I 0 
0 

-r! 
P 
0 
m 

I 

! . .  . . . .  . .  
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C C  .I M P U L S E 3 3  

'A  : TA-55 TYPE: STAKCAI SAMPLING PERIOD Ol-FEB-85@08<>08-FEB-8S@08 

LYSIS3 TIME: 10.5 MINS DATE: 19-FEB-85@12:55 DECAY HOURS= 269. 
PLINGI TIME:168*0 HOURS CFM: 210 

TH OF BURIAL CORRECTION FACTORz2.33 (HULTIPLICATIUE) 

I 

. _  
. .  

. .. . 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
IDENT* ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(HL) U-CI/HL +-ERROR U-CI +-ERROR XMPC 

NS-FE-15 .PU-239 10. 10 0.377 0.204 01370 
SS-FE-16 PU-239 31 10 01355 01206 01352 

GED ->DLl: 

. _  . .- 

... , .I. I 

. .  . 
%. 8 .. . .  
..' 

:s  
. .  

. .'. . . .. . I  

I .  ..., . 
s , . . . :1 

'!! 

'. . 

- - - . - - . . . . - . . - . . . . . - . 
., .,.. . ... . .  . . -  

.. . 
.... . .  



C C  I M P U L S E 33 

:A : TA-55 TYPE: STAKXA) SAHPLING PERIOD 08-FEB-85808<>15-FEB-85@08 

,LYSIS3 TIME: l O t 0 .  HINS DATE: 22-FED-85014816 DECAY HOURS- 174t 
IPLINGI T I M E t l 6 8 t O  HOURS CFM8 2 t O  

. .  . .  

L. ' 

'TH OF BURIAL CORRECTION FACTOR-2.33 (MULTIPLICATIVE) 

PAGE 1 FILTER PRIMARY GROSS . BKGD EFFLUENT ACTIVITY 
XMPC IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  UOL(EIL) U - C I A L  +-ERROR U-CI +-ERROR 

NS-FE-15 PU-239 7t 10 01332 0,141 0.335 
: SS-FE-16 PU-239 8 t  13 01510 O t 1 9 0  0.337 
;em ->DLI: 

i. c 



C C I M P U L S E 3 1  

I :  TA-55.TYPE: STAKXA) SAMPL.ING PERIOD lS-FEB-85@08<>22-FEB-85@08 

,YSIS3 TIME: 10.0 MINS DATE: Ol-MAR-85@14:07 DECAY HOURS= 174. 
'LING3 TIME:168.0 HOURS CFM: 2.0 

'H OF BURIAL CORRECTION FACTOR=2.33 (MULTIPLICATIVE)  

' ILTER PRIMARY GROSS BKGD EFFLUENT ACTIV ITY POGE 1 
IDENTI  ISOTOPE COUNTS LLD CPMt-ERROR E F F I C  .UOL(ML) U-CI/ML +-ERROR U-CI  +-ERROR XMPC 

NS-FE-19 PU-239 1. 6 0.133 0.100 00333 
SS-FE-16 PU-239 5. 7 0.188 0,145 0.358 

;ED ->DL1: 

. . . - . - . - .. .. . - . . . . 



CC'  I M P U L S E 31 

1: TA-55 TYPE: STAK'XA3 SAMPLING PERIOD 22-FEE-85@08<>01-MAR-85@08 

,YSISl TIME: 1010 MINS ISATE: 08-MAR-85@13:15 DECAY HOURS= 173. 
'LING3 TIME:168t0 HOURS CFM: 2.0 ' 

TH OF BURIAL CORRECTION FACTORz2.33 (MULTIPLICATIVE) 

'ILTER PRIMARY GROSS BKGD . EFFLUENT ACTIVITY PAGE 1 
XMP c IfrENTt ISOTOPE COUNTS. ' L L D  CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR 

NS-FE-15 PU-239 2671 ' 6 0.133 0.122 01334 4 t 7 7 E t 1 2  1.46E-13 3 t26E-14  0.696 01155 2 + 4 3 E t 0 2  ALERT 
SS-FE-16 PU-239 2281 IO 01366 01193 0.306 6 t 1 7 E t 1 2  1 t35E-13  3602E-14 01829 0,186 2 t 2 4 E t 0 2  ALERT 
:ED -:mi: 

..I 

. .  . .  . 
::: 8 . . - - - _. .. . - .- - - - - . , .  ... . . .  . . ' _  



K C  I M P U L S E 33 

A: TA-55 TYPE: STAKCA) SAMPLING PERIOD O l - M A R - 8 5 @ 0 8 ~ > 0 5 - M A R - 8 5 @ 1 6  

LYSIS3 TIME: 1010 MINS DATE: 15-MAR-85@12:08 DECAY HOURS= 236. 
PLINGJ TIME:104+5 HOURS CFM: 2.0 

! - 
.. . 
..: . 
' I.. 

' I  . 
:.*. 
. P  : .:... . .. 
-. - 

TH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIUE)  

PAGE 1 FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
IDENTe ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  UOL(ML1 U-CI/ML +-ERROR U-CI  +-ERROR XMPC 

NS-FX-15 PU-239 8 .  7 0.188 0.183 0.330 2 + 9 7 E t 1 2  5.47E-15 2.26E-15 0.016 0.007 ? * 1 2 E t 0 0  
SS-FE-16 PU-239 2 4  3 0.322 0.210 0.335 3 .84Et12  1.83E-14 5.53E-15 0.070 0.021 3 * 0 5 E t 0 1  

. .  

. .  . .  . %I .. . . . .  . 



C f  I M P U L S E 33 

1: TA-55 TYPE: STAKCA) SAMPLING PERIOIS 05-MAR-85@16(>06-MAR-85@16 

- Y S I S I  TIME: 1010 MINS DATE: 15-MAR-85@12:21 DECAY HOURS= 2121 
'LING3 TIME: 24 .0  HOURS CFM: 2 .0  

l'H OF BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIVE) 

-1LTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
IISENT+ ISOTOPE COUNTS. LLD CPM+-ERROR EFFIC  VOL(ML) .  U-CI/ML +-ERROR U-CI +-ERROR XMPC 

NS-FE-15 PU-23? 41 7 01188 0.183 01330 
SS-FE-16 PU-23? 11. 9 0,322 01210 01335 8 + 8 1 E t l l  2+?8€-14  1117E-14 01026 0,010 4197EtO1 
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A: TA-55 TYPE: STAKCA3 SAMPLING PERIOD 06-MAR-85@16(>07-MAR-85@16 

-YSISI TIME: 10.0 MXNS DATE: 15-MAR-85@12:32 DECAY HOURS= 189. 
>LING1 TIME: 24.0 HOURS CFM: 2 .0  

fH OF BURIAL CORRECTION FACTOR=2.33 (MULTIPLICATIVE) 

PAGE 1 -1LTER PRIMARY GROSS EtiGD EFFLUENT ACTIVITY 
IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  VOL(ML1 U-CI/ML +-ERROR U-CI  +-ERROR XMFC 

NS-FE-15 PU-239 6. 7 0+188 01i83 0.330 
SS-FE-16 PU-23? . 7. 9 0,322 0.210 0.335 
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C C I f l P U L S E 3 1  

A :  TA-55 TYPE: STAKXA) SAMPLING PERIOZII 15-MAR-85@08(>22-MAR-85~08 

LYSIS3 TIME: IO40 MINS DATE: 29-MAR-85@14:05.  DECAY HOURS= 1 7 4 1  
PL INGI  T I H E : 1 6 8 + 0  HOURS CFM: 240 

'TH OF*- BURIAL CORRECTION FACTOR=2433 (MULTIPLICATIVE)  

FILTER FRIMARY GROSS BKGD EFFLUENT ACTIV ITY PAGE 1 
IDENTI ISOTOPE COUNTS LLD CPMt-ERROR E F F I C  UOL(ML1 U-CI/ML +-ERROR U-CI +-ERROR XMPC 

4 1  5 01122 01083 01318 NS..-f:E--js pU..-23*3 
SS. ...F-E-- 16 F'U-2j9 1 *  ' 6  01133 01111 01327 
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C C  I H P U L S E . 3 3  

ZA : TA-55 TYPE: STAKCAS) SAHPLING PERIOD 19-APR-85@08<>26-APR-85@08 

= . .  ..1:75+..: . . .  : .(' . .  ; '  . .  . . . .  . .  
. .  . .  . .  

. . .  
. .  . .  . .  

'TH OF BURIAL CORRECTION FACTOR=2+33 (HULTIPLICATIUE) 
. . . . . . .  

N.T .. -hCTIUrTY, . . .  PAGE 1 
(kL) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

._ . . 

. NS-FE-15 PU-239 33 . 6 '0.133 0.050 0.327 4+77E+12 1.78E-14 4.99E-15 0.085 Q.024.2+96E+01 
i SS-FE-16 PU-239 3 .. 8 0.266 0.233 0.355 
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FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY 
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I: TA-54  TYPE: .STAKCA3 SAMPLING P E R I O D  25-JAN-85@16<>22-FEB-85@16 

. Y S I S l  T IME:  10.0 M I N S  DATE: 01-MAR-85@14:33 DECAY HOURS= 167. 
'LING3 T I M E : 6 7 2 + 0  HOURS' CFM: 2.0 

. <  'H OF B U R I A L  CORRECTION FACTOR-2.33 ( M U L T I P L I C A T I V E )  

' I L T E R  PRIMARY GROSS . EKGD EFFLUENT A C T I V I T Y  PAGE 1 
IDENT.  ISOTOPE COUNTS LLD CPMt-ERROR E F F I C  U O L ( H L )  U-C I /ML  +-ERROR U - C I  +-ERROR XMPC , . 

FE-2B PU-239 3. '10'01355 0.180 0,332 
;ED ->DL1: 

-_ 
, !  
. ... 

. .  
' I .  

! '  

i:. 

. .  . .  .. i . . ., 

I 
I. i. 
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A: TA-54 TYPE: 

LYSIS3 TIME: 10.0 
PLINGJ TIME:168.0 

C C  I ' M  P U L S E 11 

STAKCA) SAMPLING PERIOD 22-FEB-85@16<>01-MAR-85@16 

MINS DATE: 08-MAR-85@13:15 DECAY HOURS= 165. 
HOURS CFM: 2.0 

TH OF BURIAL CORRECTION FACTORz2.33 (MULTIPLICATIVE)  

FILTER. PRIMARY GROSS BKGD EFFLUENT ACTIV ITY PAGE 1 
IDENT. ISOTOPE COUNTS LLD CPM+-&ROR E F F I C  VOLtML) U-CI/ML +-ERROR U-GI +-ERROR 'XMPC 

FE-1 PU-239 
GED ->DLl:  

. .  

. .  . . . - . . . - . - . . . 

7 0.211 0,266 0.357 2. 
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C C  I M P U L S E 3 3  

A: TA-54 TYPE: STAKCA) SAMPLING PERIOD, 01-MAR-85@16(>08-MAH-85@16 

L'YSISI TIME: 10.0 MINS DATE:, 15-MAR-85@11:36 DECAY HOURS= 1641 
PLINGI  TIME:168+0 HOURS CFM: 210 

TH O F  BURIAL CORRECTION FACTOR=2,33 (MULTIPLICATIVE) 

EFFLUENT .ACTIVITY PAGE 1 FILTER PRIMARY GROSS BKGD . XMPC U-CI +-ERROR 
IDENTe ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR 

FE-1- PU-239 81 8 0.232 01111 01313 
GED -->DL1 ; 
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C C  I M P U L S E 3 3  

A: TA-54 TYPE: STAKCA) SAMPLING PERIOD 15-MAR-85@16(>22-MAR-85~16 

LYSIS3 TIME: lot0 MINS DATE: 29-MAR-85@14:05 DECAY HOURS= 166t ' .  

FLING3 TIME:l68+0 HOURS CFM: 2.0 

TI4 O F  BURIAL CORRECTION FACTOR=2.33 (MULTIPLICATIVE) . ' 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
IDENT. ISOTOPE COUNTS LLD CPMS-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR ' ' XMPC 
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CL I M P U L S E 3 3  

?EA: TA-54 TYPE: STAK€A> SAHPLING PERIOD 19-APR-85016<>26-APR-85@16 
. . .  . .  

..% 

,167:. . :'.:: . .  . . . . . . . . . . . .  . .  

. .  . . . . .  ___._... .  . . . . .  . .  . . , .  . , 

EPTH OF BURIAL CORRECTION FACTOR=2t33 (HULTIPLICATIVE) 

. . . . . . . . . . .  

1 FE-1 PU-239 6 .  8 0.244 0.101 0.318 
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C C I M P U L S E I I  

_ .  _ _  . . . .  . .  . .  . . .  . - - . -  .. . .  _ . . . . .  - .  

IPTH O F  BURIAL CORRECTION FACTOR=2+33  I M U L T I P L I C A T I U E )  
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C C  I M P U L 8 E 3 3  
.:.. ; . - .  

?' ' ZA: TCSSO-69 TYPE: STAKCA) SAHPLING PERIOD 25-JAN-85@08008-FEB-85@08 . . .  

\LYSIS3 TIHE: 1010 HINS DATE: 19-FEB-85@12:52 DECAY HOURS= 269t 
IPLING3 TIHE:336tO'HOURS CFMt . 2.0 

. . . . . .  - . . .  - - . - . -  . . . . . . . . .  . . . . . .  - . .  . . . . .  ~ - - . 

'TH OF BURIAL CORRECTION FACTORz2.33 (HULTIPLICATIVE) 

PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 'FILTER 
. IDENTt ISOTOPE COUNTS' LLD CPMt-ERROR EFFIC VOL(ML)  U-CI/ML +-ERROR U-CI +-ERROR XMPC 

FE11) PU-239 2 t  10 01355 01224 01303 
! FE-3 PU-239 7 t  9 01299 0.205 0.347 

c .  iGED ->DL 1 : 
. _.. ... 

! h  

.I.: :! 
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. .  
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. .  



C C  I H P U L S E I J  

EA: TA50-69 TYPE: STAKCA) SAHPLING PERIOD 08-FEB-85@08<>15-FEB-85@08 . I  

\LYSIS3 TIME: 10.0 HINS DATE: 22-FEB-85@14:15 DECAY HOURS= 1744 
IPLING3 TIHE:l68*0 HOURS .CFH: 2;O 

. . . . . . - . - . - - _ .  . 

'TH OF BURIAL CORRECTION FACTOR=2*33 (HULTIPLICATIUE) 

. .  . -. 

PAGE 1 FILTER PRIMARY . GROSS BKG.D EFFLUENT ACTIVITY 
. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(HL) U-CI/ML +-ERROR U-CI +-ERROR XHPC 

FE(1) PU-239 4. 9 0.322 0.192 0.333 
! FE-3 PU-239 5.  12 0.477 0.097 0.336 
;OED ->DL1: 

. I  

. . .  

. .  : 

, 

' I  

.. . 
. . ., 
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C C I M P U L S E 3 3  ' 

:A: TA50-69 TYPE: STAK(A3 SAMPLING PERIOD 15-FEB-85@08<>22-FEB-85@Q8 

tLYSIS3 TI.HE: 10.0 MINS DATE: 01-MAR-85@14:05 DECAY HOURS= ,174. 
iPLING3 TIfIE:l68.0.HOURS CFM: 2.0 

TH 0F .BURIAL  CORRECTION FACTOR-2.33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY 

. .  . . - - . . . . . .  

IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC , UOLtML) U-CI/ML. +-ERROR 

F E ( 1 )  PU-239 ' 3 b  8 0.233 0.158 0,396 
.FE-3 PU-239 4.  . 7 0.211 0.266 0.357 

GED ->DL11 

. 

U-C.1 +-ERROR 
PAGE 1 

XMPC 

. .  : : '$ 

.- . 
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C C  I M P U L S E 3 . 3  

A: TA50-69 TYPE: STAKXA) SAMPLING PERIOD 22-FEB-85@08(>01-MAR-85@08 

LYSIS3 TIME: 10.0 MINS DATE: 08-MAR-85@13:13 ' .  DECAY HOURS- 173. 
P L I N G I  TIME:168.0 HOURS CFM: 2.0 

. .  

TH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

. . .  . .  
FILTER . PRIMARY-- 'GROSS -BKGD - .  ' EFFLUENT - - ' .ACTIVITY '  - . . 

IDENTI ISOTOPE .COUNTS . LLD CPMt-ERROR EFFIC V O L ( M L 1  U-CI/ML +-ERROR U-CI +-ERROR 

F E ( 1 )  PU-239 .3 6 '0*166 0.111 Ot327 
FE-3 PU-239 2 *  8 0.222 0,139 0.338 

GED ->DLl: 

1 

. . . .  
.. .. . . .. ' .  PAGE 1- 

. .  . .  . XMPC 

. .  . .. .. , 

. . !  , . .  . I .  
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C C  I M F 1 U L S E 3 1  

A: TA50-69 TYPE: STAICXA) SAMPLING PERIOD 0 1 - M A R - 8 5 @ 0 8 ~ > 0 8 - M A R - ~ ~ @ O 8 . - ,  

LYSIS3 TIME: 1Ot .O  MINS DATE: 15-MAR-85@11:38 DECAY HOURS= 172t 
PLINGJ TIME:168*0  HOURS CFM: 2 t O  

TH OF BURIAL CORRECTION FACTOR=Zt33 (MULTIPLICATIVE). . . .  . . _  . .  . - . 

FILTER.  PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
' IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  UOL(ML) U-CI IML 

F E ( 1 )  PU-239 4 + 6 0.155 01200 01324 
FE-3 F'U-239 7t  12 0.477 0,171 01337 

GED ->DLl: 
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C C  I PI P . U  L S E I 1  

.......... . . . . . . . . . . .  .--__ - ._ ----. ._.._ . . .  
. . . .  . . . . .  I 

1 

EA: TA50-69 TYPE: STCIKtA) SAMPLING PERIOD 08-NQU-85@08<>22-NOU-85@08 

. . . .  
, .  

. . . .  

. .  
. .  

. .  
. . . .  

. .  . .  
. .  . .  

CILYSSSI TIM: 10.0 MINS DATE: ~ ~ - N u v - o ~ ~ ~ o : o ~  D m w  HOURS= 122. 
#PL,~N,GI,,,TIME:336tO HOURS CFH: 2.0  . .  . . - -- ..-. ----. --. .-. . -- -. --.- . - .._. -._. . - -.. b ,__,_ 

i 

4 . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  .... . . . . . . . . .  ' ' _ ' . _  % .  . . _  .: '. ' . . .  . .  . .  
. ,%..PAGE' ,i;.:',.% ;,{' . . . . . . . . . . .  ',: . . . . . . . .  . j : .  . .  

". '. 

-:..?:.<;:.. _,_ 
-. %>.-. 

. - .._ , PTH OF BURIAL CORRECTION FACTOR=2*33 (MULT 

, I  

. .  .... .... ..- '. J 
!.ERR OR .XMPC L, 

FILTER PRIHARY GROSS BKGD 

7 OtOO1 3 . 6 3 E t 0 0  
0.000 3 + 2 1 E t 0 0  I 

IDENTt ISOTOPE COUNTS LLD CPMt-EHF 

1 F E ( 1 )  PU-239 9. 6 0,166 0.' 
- . .  . Ffl 7&52-67 s&,+& 
2 FE-3 PU-239 8. 6 Ot166 0, ;'J . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . .  ...... .... --- ._ - ...... L' 
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. . . . .  

. .  . .  
. . . .  ..;. '. . . . . . . . . . . . .  

. .  
. . . .  

. .  
. .  

:PTH OF BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIVE) 
. . . .  . . . . . .  . . .  

. .  . . . . . . . . . .  . . . . . . . . .  ' .:.. . . .  
. .  .. '.' . . .  . , .  . . .  

.i 

. .  ' .. ': 'p~GE'. ' . ," , , i i .  " .  _ '  . .  . I' 

. .  i i '  U-CI +-ERROR XMPC 

1 F E ( 1 )  PU-239 71 8 0 ,244  0.181 01364 . 
2 FE-3 PU-239 5 .  7 0.200 0.14'1 01340 

. . . . . . . .  . . . . . . . . . . . . .  . . . .  . .i.: 
. . . .  

. .  . .  

. .  
EGED ' ->.DL1 : 
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C C '  I M P U L ' S  E 33  

tu TA-50 TYPE: STAKXA) SAHPLING PERIOD Ol-FEB-85@08<>08-FEB-85@08 

LYSIS3 TIME: 10.0 HINS'  DATE: 19-FEB-85@12:42' DECAY. HOURS= 269t 
PLINGI TIHEz168t0 HOURS CFH: 2.0 

TH OF BURIAL CORRECTION'FACTOR=2*33 (HULTIPLICATIUE) 

FILTER PRIHARY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 
IDENTI ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(flL) U-CI/HL +-ERROR U-CI '+-ERROR XHPC 

1 

FE-1A PU-239 8. 8 0.222 0.198 0.340 
FE-2AA PU-239 2. 6 0.144 0.123 01321. 

FE-3A PU-239 7. 8 0.255 0.101 0.339 . 

FE-17 ' PU-239 7. 10 0.377 0.198 0.350 ' 

FE-25 PU-239 6. 8 0.233 0.086 0.365 
. FE-27 PU-239 3. 10 0.344 0.218 0.348 

OED . ->DLl:  

'=ILL CMNDY DOROTHY . i i  

. .  I ._ 
'.':'I 
. .,; :a . .. .. . .- 

i n '  

:.J ! 

. .,. I 
... .I I 

.:,;; :2 

. .. .. . . . . . . .  
' 8 - 8  

!.: 

. .. .-- : 

: $? 

:! j 

I 
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C C I H P U L S E 1 1  

TA-50 TYPE: STAKCA) SAHPLING PERIOD 08-FEB-85@08015-FEB-85@08 
. .  

A: 

LYSIS3 TIHE: 10.0 HINS DATE: 22-FEB-85814tl.5 DECAY HOURS= ' 174. 
PLINGI 'T IMEt168t0  HOURS CFH: 2.0 

TH OF BURIAL CORRECTION FACTORz2.33 (HULTIPLICATIUE) 

FILTER PRIHARY 
IDENTI ISOTOPE 

FE-1A PU-239 
FE-2AA PU-239 

FE-3A PU-239 
FE-17 PU-,239 
FE-25 PU-239 
FE-27 PU-239 

GED ->DLl: 

. .  

GROSS 
COUNTS 

8 .  
7. 
3. 

11. 
6 .  
2. 

BKGD 
LLD CPHt-ERROR EFFIC 

8 0.244 0.150 0.344 
12 0.477 0.204 01341 
8 0.233 0.111 0.341 
8 0.222 0.120 0.351 
6 0.133 0.111 0.362 
9 0.288 0.189 0.353 

. .  

EFFLUENT 
WOL(HL) 

5 t ,42E+l l  

A C T I V I T Y  
U-CI/)IIL 

PAGE 1 
+-ERROR U-CI +-ERROR XMPC 

4.59E-15 1.89E-15 0.002 : 0.001 7.6SEt00 

'_ . .. . 
. .  . . ... 

. . .. 
. .  . . . .  

.. . 

, .  

I 

. .  . .  

. .  

I .  : 



C C  I M P  U L S E 3 3  . -. 
.. . 

.YSISI .T IHE:  10.0 MINS DATE: Ol-MAR-85@14:05 DECAY HOURS= '174.  
'LING3 TfME:168t0 HOURS CFH: 2tO 

'H OF BURIAL CORRECTION F A C T O R = 2 t 3 3  (MULTIPLICATIVE) 

'ILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY 
IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR 

FE- iA  PU-239 iOt 10 01333 01180. 0.336 
FE-2AA PU-239 9t 13 0,511 0,242 0,347 

FE-3A PU-239 ot 5 01122 0,109 0,343 ' 

FE-17 PU-239 5 t  5 01088 O . t O 6 0  O t 3 5 0  
FE-25 PU-239 17, 7 0.188 0.t169 0.356 1.03E.I.12 7 t79E-15  2 t56E-15  

4. 9 Ot277 0,178 O t 3 4 5  
. .  

FE-27 PU-239 
;ED ->DLl: 

PAGE 1 
U-CI +-ERROR XMPC 

01008 01003 ' l t 3 0 E t O i  

.. . 
;".! 
,: ! : . ,  

. .... . *_ . .  
: :. 

. .  
I I. 

'... 
.:_ . 
..>: 

+'. ' 

. .  

. .  

. .  

..... . 
9 . .. B Y .  

.!' 



C C  I H P U L S E 3 3  

\: TA-50 TYPE: STAKCA) SAMPLING PERIOD 21-FEB-85@08<>21-FEB-85@15 

-YSISJ TIHE: 10.0 HINS DATE: 01-HAR-85@14:30 DECAY HOURS= 192t 
’LINGJ TIHE: 7.0 HOURS CFH: 2tO 

‘H OF BURIAL CORRECTION FACTORz2t33 (HULTIPLICATIUE) 

:ILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
IDENTt ISOTOPE COUNTS LLD CPHt-ERROR EFFIC  UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XHPC 

FE-6 PU-239 st 7 0,188 0,183 01333 
;ED ->DLl: 

. . .  
.- 

‘ I  . _  



C C  I M P U L . S  E 3 3  

I: . TA-50 TYPE: STAKCA) SAMPLING F'ERIOD 22-FEB-85808001-MAR-85~08 

.YSISI.TIME: l o t 0  ' MINS ' DATE: 08-MAR-85@13:13 DECAY HOURS= 173. 
'LING3 TIME:168t0 HOURS CFM: .2tO 

'H OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIUE) 

'ILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE. 1 
IDENT, ISOTOPE COUNTS LLP. CPMt-ERROR EFFIC UOL(ML1 U-CI/ML +-ERROR U-CI +-ERROR XMPC 
. .  

FE-lA PU-239 9 t  17 Ot788  01381 0.347 
FE-2AA PU-239 6.. 6 O i l b 6  O t l l l  0,344 

FE-3A PU-239 10. 8 01233 O t 1 4 1  0.336 8 . 9 0 E t l l  4 t19E-15  ' l t 7 9 E - 1 5  01004 Ot002 6.98E.tOi) 
FE-17 PU-239 11. 13 0.511 0.242 0.347 
FE-25 PU-239 1. 7 01177 0.097 0.343 
FE-27 PU-239 I t .  5 O t l l l  Ot092,Ot350 

$ED ->DL1: 

.. . 
.. . ',>.. : . 
, .. 
. <. 

. .. . .." . 
, ..: < 

..: . *.' 

." . . .... 

. .  .. 

. .., . .. 
< -  

. .  

. . .  
.* : . . i  
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C C  I M P U L S E I1 

A: TA-50 TYPE: STAKCA) SAMPLING PER.IOD 01-~AR-85@08~308-~AR-85808 

L Y S I S I  TIME: 10.0 MINS DATE: 1'5-MAR-85@11:35 DECAY HOURS= 172. 
?LING3 T IME:168+0  HOURS CFM: 2.0 

TH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE)  
. .  

FILTER PRIMARY ' GROSS . BKGD EFFLUENT ACTIUI.TY . PAGE 1 ' 

IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC . UOL(ML) U-CI /? lL  +-ERROR U - C I  t-ERROR XMPC 

FE- 1 A PU-23B 6. 7 0.188 0.183 01330 
FE-2AA PU-239 ' l l t  9 0.322 0.210 0.335 1t20Et13 4t26E--15 1t,68E-15 0.051 0.020 7+1OEtO0 

FE-3A PU-239 3. 7 0.199 0t157 0,331 
F E - I 7  PU-239 2.  5 01122 O t O Y 7  0.344 
FE-25 PU-239 4. 7 0tlt38 0.116 0.341 
FE-27 PU-239 11t 7 0.199 0.132 01329 2*89E$12 5.03E-15 2t01E-15 ' 0.015 0.006 8 t 3 8 E t 0 0  

3ED' ->DL1 : 

. .  . .* .  

... 
. .  

' .. , : . .  . .. . . . .  . .. 
. .  

: . .  .. . 
% _  . 

a .  



C C I M P U L S E J J .  

A: TA-50 TYPE: STAKCA> SAMPLING PERIOD 08-MAR-85@08-f.S15-MAR-85@08 

LYSIS3 TIME: 10.0 HINS. DATE: 22-MAR-85@15:20 DECAY HOURS= 1751 
FLING1 T I M E f 1 6 8 + 0  HOURS CFM: 2.0 

'TH O F  BURIAL CORRECTION FACTOR=2+33 (MULTIPLICATIVE) 

FILTER P R I M A R Y  GROSS ,. BKGII EFFLUENT ACTIVITY FAGE 1 
' XMPC U-C1' +-ERROR IIIENT. ISOTOPE COUNTS LLD CFMt-ERROR EFFIC  UOL(ML) U-CI/ML +-ERROR 

FE-1A PU--239 5. 7 01199 01089 0,349 
FE-2AA PU-239 . ' 7 . .  7 0.216 0,194 0.334 

FE-3A PU-239 1. 5 01099.0.109 0.336 , 

FE-25 PU-239 1. 5 0*116'0*097 0 1 3 4 3  
FE-27 PU-239 31 5 01122 0.120 0.330 

, FE-17 .PU-239 191 10 0.377 01155 0,324 5 . 4 2 E t l l  . 8163E-15 2.96E-15 0.005 01002 1 .44Et01  

GED ->DL1: 

i -. 

. .  . .  
. .... . .  . .  

... 

. .  

. .. 
. .. 

'. I 

. ... 
.. . 
,::i 

. I  
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C C  I M P U L S E 3 3  

:A t TA-50 TYPE: ST.AK€A> SAMPLING PERIOD 19-APR-85@08<>26-APR-85@08 
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'TH. OF BURIAL CORRECTION .FACTOR=2.33 (MULTIPL1,CATIUE) 
- . ,*,:. : .. :, . .  .r: . . . .  

~.F#LTE,R..;. : : .PR.X.MARY ..: 
.... ..: . - '~DEN,T .'..$SOT'~PE . 

. .  
u<: ' 

I . .  ._ ..: ' '. . -  . 

1 FE-1A PU-239 
E FE-2AA PU-239 
5. FE-3A PU-239 
5 FE-17 PU-239 
i .  FE-25 PU-239 
7 . : .  : 'FE-27 PU-239 
iGED ->DLl: 

. . . . .  

' . . : . ~ ~ S S . ' . .  '; '; , ,, EPlT.;: :ACTIUITY ,. 

ML) U-CI/HL +-ERROR ,cb"~Ts ..',LLJ ', 
. . .  . .  . .  

3. 7 0.188 0.116 0.340 
1. 7 0.188 0.092 0.339 
2. 5 0.111 0.092 0.354 

5. 6 0.144 0 ;133,0 t361 . ' 

. 28. 8 0e.249 O t 1 8 7 ' 0 e 3 4 8 .  5442Etll 1t35E-14 3.89E-15 
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. -  NALYSIS3 TIHE: 10.0 MINS DATE: 10-MAY-85@11:29 DECAY HOURS= 171. 
AMPLING3 TIME:168*0,HOURS CFMt 2.0 

. . . . . .  . . . . . . . .  . . . . .  . . . . . .  . . . . .  . . . . . . . . .  . . . .  . . . .  . . .  . .  , _., , .:: ' ,: . . .  . . .  . .  
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, ,Co'RRECTi'ON. . .  ,,.:;,, 'FA.c'TCj.R-L'2 +.33 ~ I p,L,gI= ' I  
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COUNTS LLD CPHt-ERROR EFFIC UOL(ML) U-CI/NL' +-ERROR ' 

. 1 :FE-1A PU-239 
r.2 FE-2AA PU-239 
.' 3 ' .':FE-3A PU-239 
5 FE-17 PU-239 
6 FE-25 PU-239 
7 FE-27 PU-239 

OGGED. ->DL1 $ . .  ... ..l..' ,. . . . . .  . . . . .  . . . I  
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TA-50 TYPE: STAKXA) SAMPLING PERIOD 09-A(JG-85@08<>16-AUG-85@08 
. .  

E A :  

lALYSIS3 TIME: 10.0 MINS DATE: 23-AUG-85@16:34 DECAY HOURS= 177.. 
IMPLINGI TIME:168t0 HOURS CFM: . 2.0 

I 

I 

! 

iPTH OF BURIAL CORRECTION FACTOR12.33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD . EFFLUENT ACTIVITY PAGE I 
I *  ?DENT+ ISOTOPE COUNTS L1.D CPMt-ERROR .EFFIC . . ,  UOL(ML) U-CI/ML. +-ERROR U-CI  +-ERROR XMPC 

1' FE-IA PU-23? . 8 .  5 0*122'0t109 0.352 6 t 7 2 E t 1 2  3 t 5 3 E - I 5  l t 5 6 E - 1 3  0.024 O t O l O  S t89E+00 
2 FE-2AA PU-239 10. 1 4  0.583 0.206 O t 3 4 1  
.3 FE-3A PU-239 4 t  7 01210 0.126 0.343 
5 . FE-17 PU-239 10. 6 0.166. 0.111 0.344 5 t 4 2 E t 1 1  4 t45E-15  le85E-15  OtOO2 OtOOl 7 t 4 1 E t 0 0  
6 FE-25 PU-239 I. 8 0.233 01150 O e 3 5 6  
7 FE-27 . PU-239 2. 7 O t 1 9 9  0.172 0.333 

IGGED ->DLl: 
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EA: TA-50 TYPE: STAKCA) SAMPLING PERIOD 23-AUO-85@08<>30-AUG-85@08 

PTH O F  BURIAL CORRECTION FACTOR12.33 ~MULTIPL ICATIUE)  . .  

. FILTER PRIMARY 
* IDENTI ISOTOPE 

1 FE-1A PU-239 
2 FE-2AA PU-239 
3 FE-3A PU-239 
S . FE-.17 PU-239 
6 * FE-25 PU-239 
7 FE-27 PU-239 

iGGED - > D L l t  

. .  GROSS BKGD . ::.,.: ' . .EFFLUENT. ACTIVITY 
COUNTS LLD CPMt-ERROR EFeiC WOL(ML) U-CIIML t-ERROR 

. .  . . . .  

' ' 11. 7 0.199 0.111 O t 3 4 1  6 t 7 2 E t 1 2  4 t85E-15 l r 9 8 E - 1 5  
6 .  7 0.210 0.145 O t 3 4 0  
9t 13 0.532 04165 0.338.. :. 

6 0.144 O~lOI;:.0~$5~:::::.,~ ::Sm.42Etl.!; 2r.02E-14 . . . . .  .5,42E-15 ... 
, .% .. 

4.0 t 
2. 7 o b  199' ot'i32., 0~345,::: .; :.:.'.' 

7 .  7 0.188 04208 0.338" ' 

. . . . .  
. . . . .  . . . . . . . .  . .  , .,.,.' , . I' .. ' . .  

. .  

. .  
. . .  . . . . .  . .: 

. : .  . .  . .  . . , . . , . 
.%., 

. .  . .  

PAGE 1 
U-CI +-ERROR XMPC ' 

0.033 0.013 8.08Et00 

O . ' O l l  0.003 3 i 3 6 E t 0 1  
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EA: TA-50 7 YPE: STAKXCI) SAMPLING PERIOD 30-AUG-85@08<>06-SEP-85P08 

I. 

1. 
PTH OF BURIAL CORRECTION FACTOR=243J (MULTIPLICATIVE) 

.'FILTER PRIMARY GROSS . BKCiD . . . . . . . . . .  EFFLUENI ACTIUI' I  Y 
i' . IDENTt .ISOTOPE COUNTS LLD CPMt-ERROR EFF'IC.". . .  VOt.iML) U-C:I/ML '+-ERROR U-CI +-ERROR XMrC 

. . .  

1 FE-1A PU-239 7 4  8 0.233 04196 0.352 
2 FE-2AA PU-239 . 44 11 0.432 0.264 0.335 
3 FE-3A .PU-239 9 ,  15 0.682 0.256 0.359 , 

5 . .  FE-17 PU-23Y 17. 
6 ' FE-25 PU-239 74 
7 FE-27 PU-239 6 .  11 04382 0.146 0.342... . .  . 

GGED ->DL1:. 

7 0.216 0.09H: 0*338j*,::,:S.42Et11 8.06E-15 2.78E-13 ' 0.004 0.002 1.34EtOl  16, 715' 203' o:, 33y:: '.I .;;. j 'I.'; .. 
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. . . .  

. . . .  

-YSISJ TIME: 10.2 MINS DATE: 06-DEC-85@14:45 DECAY HOURS= 223. 
'LING1 TIME:120.0 HOURS CFM: 

. . . .  . . . . .  . . .  . . . .  . .  . .  
. . . .  

. . . . . . . . . . . . .  . . . . .  . . . . .  . . . . .  . .  
. .  

. ' I  
. .  

. . . .  

I : ' '  ' ' .  , 

'ILTER PRIMARY GROSS BKGD EFFLlJENT A C T I V I T Y  PAGE 1 
IDENT. ISOTOPE COUNTS LLD.  CPMt-ERROR EFFIC VOL(ML) U-CI/ML +-ERROR . U-CI  +-ERROR XMPC 

. .  . .  . . . . . .  
' . , . :... . "FE-'1;A . PU-239 , 17.' ' 11 '0.410 0 i . i 6 9 . . ' O r :  ' , .,'4'.80Et12 9.19E-15 3.33E-15 0.044 0.016 1.53Et01 
, . FE-2AA PU-239 5e 0 0 000 01 qoo';'.b:; ',8'*58Et12 . 3t71E-15 ,1184E-15 0.032 0.016 6.18Et00 

FE-3A PU-239 5. 2 o . 200 ' o . 4'21 '0 . 344' 6';'36~'+i i 2 118E-15 2.72E-15 0.001 0.002 3t63Et00 
FE-17 PU-239 7. 9 0.310 0.242 0.344 
FE-25 PU-239 0. 8 0.221 0.129 0.330 ; 

. . . . .  .' 2,07Et12. 3.64E-15 2e08E-15 01008 ' 0.004 6.06Et00 
. . .  

. . . . . . . . . . . . . .  . .  . . . .  ... 

.FE-27 PU-239 
3E:D' ->DLl.t 

. . .  
. .  

. .  
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E L  I M P u L s E 31 

TH O F  BURIAL CokRECTION FACTOR=2+33 i H U L T I P L I C A T I U E )  

F ILTER F'RI  MARY 
IDENT t ISOTOPE 

FE-11A 
FE-15 
F-- E - 1 $3 
F E -. 4 0 

, FE-45 
F'E-46 
FE-51 
FE-54 

j ;E,D -::::DL1 : 

: I . .  

. .  

GROSS , BKGD EFFLUENT A C l I V I T Y  PAGE 1 
COUNTS LLD CPMt-ERROR E F F I C  UrnL(ML) , U-CI/ML +-ERROR U-GI +-ERROR XMF'C 

8 +  
51 
6 .  

7 t  
7 s  
4 *  
2. 

.... . f *  
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C C  I ' M  P U . L  S E . 3 3  

9: TA-48-1 TYPE: STAK(A3 SAMPLING PERIOD 01-FEB-85@08<>08-FEB-85@08 

-YSIS3 TIME: 10.0 HINS DATE: 19-FEB-85@12:37 DECAY HOURS= 269e 
PLING3 TIHE.'168.0 HOURS 'CFM: 210 

i H .  OF' BURIAL CORRECTION FAcToR=2133 (MULTIPLICATIVE) 

FILTER PRIMARY . GROSS BKGD EFFLUENT A C T I V I T Y  
IDENTt ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(ML1 U-CI/ML +-ERROR 

FE-11A 
FE-15 
FE-18 
FE-40 
FE-45. 

. FE-46 
FE-51 

. FE-54 
3ED ->DLlt 

. I  

U-235 
PU-239 
PU-239 

U-235 
PU-239 
PU-239 
PU-239 
.PU-239 

5 .  
15. ' 

81 
6 .  
71 ' 

6 .  
6 .  
4. ' 

6 0.166 01100 0.394 
8 01222 0.119 0.341 ' 1 t52E t13  6t88E-15 2t47E-15 
7 0.177 01109 0.341 4 t60Et10  3t35E-15 1e58E-15 
7 01177 0.082 01351 
7 0.188 0.161 0.362 
8 0.222 0.156 01353 , 

9 0.288 0.126 0.343 
8 0.244 0.158 0.330 

' PAGE 1 
u-CI +LERROR XMPC 

0.104 . O t 0 3 8  1115Et01 
OtOOO' 01000 5 t59Et00  

I 

. .. 

3 

. .. . 

J 



C C  I H P U L S E 33 

3: TA-48-.1 TYPE: STAKCA, SAMPLING PERIOD 08-FEB-85@08<>1J-FEB-85@08 

-YSIS3 TIME: 10.0 HINS DATE: 22-FEB-85@13:37 DECAY HOURS= 174. 
'LING3 TIHE:168*0 HOURS CFHt 2.0 

I'H OF BURIAL CORRECTION FAcT0R~2.33 (HULTIPLICATIUE) 

=ILTER PRIHARY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 
XHPC U-CI +-ERROR IDEEIT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR 

FE-1lA 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 

ZED ->DLl: 

U-235 
PU-239 
PU-239 
U-235 

PU-239 
PU-239 
PU-239 
PU-239 

7. 5 01099 
8. 7 0,188 
1. 6 0.155 
1. 5 0.099 
6.  6 0.155 
7. ' 7  0.177 
3. 8 0.233 
St 10 0.366 

0.099 0.347 1.92Etl3 3.18E-15 1t47E-15 . 0.061 0.028 1t59E-02 
0.126 0.350 1.52Et13 3.21E-15 1t50E-15 0.049 0.023 5t35Et00 
0.150 0.348 
0.086 0.338 
0.101 0.345 
0.139 0.348 
0.193 01337 
0.229 0.350 

...;, 
. .  

.. 3 .:. . . .. 
. :<: . . :'. . .. i o  

. ... 

I 

. .  

I., . 



C C  I M P ' U  L S E 3 3  ! 

3: TA-48-1 TYPE: STAKCA) SAMPLING PERIOD 15-FEB-85108(>22-FEB-85@08 

\LYSIS3 TIME: 1010 MINS DATE: 01-HAR-85@14101 DECAY HOURS= 174. 
IPLINGJ TIME:168tO HOURS CFH: 2.0 

'TH OF BURIAL CORRECTION FACTOR=2t33 (MULTIPLICATIVE) 

FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(HL) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

. FE-11A U-235 
! FE-15 PU-239 
I FE-18 PU-239 
\ FE-40 U-235 
I FE-45 PU-239 
1 FE-46 PU-239 

FE-51 PU-239 
FE-54 PU-239 

1 

I 

iGED ->DL l t  . 

58 t 7 0.177 0.120 01346  1 t 9 2 E t l 3  2.98E-14 7 t54E-15 0.573 0.145 1.49E-01 
41  5 0.122 0.129 0,344 
9. 10 01377 0,210 0.329 
1. 6 0.133 0.122 0t339 ' 

4. 6 0.133 0.086 0,345 
5. 6 O t 1 3 3  0.099 01359 
8. 7 0.177 0*139 0.340 4 * 1 l E + l l  3 I34E-15  1 t51E-15  0.001 0.001 5*60E+00  
3. 7 0.188 0.060 0,349 

-., ." 'I 

. . '4' 
. %. , 

, ::. , 
. . . .<j. . .~ 5 : .. 

I .  . . .  

3 
. .  
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A: TA-48-1 TYPE: 

LYSIS3 TIME: 10.0 
PLINGI TIME:168*0 

C ~ ~ M P U L S E I I  

STAKCA) SAMFLING PERIOD 22-FEB-85@08(>01-MAR-85@08 

MINS DATE: 08-MAR-85@12:59 DECAY HOURS= 173. 
HOURS CFH: 2 .0  
. .  

TH OF. BURIAL CORRECTION FACTORz2133 (MULTIPLICATIVE) 

FILTER ' PRIMARY GROSS BKGD EFFLUENT. ' ACTIUITY 
IDENT, ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOLtML) U-CI/ML +-ERROR 

FE-11A U-235 
FE-15 YU-239 
FE-18 PU-239 
FE-40 U-239 
FE-45 PU-239 . 

FE-46 PU-239 
FE-51 PU-239 
FE-54 PU-239 

3ED ->DLl: 

101 8 0.244 0.112 
3. 7 0.188 01153 
6 .  10 01377 01,210 
21 5 0.111 0.059 
5. 5 0.110 0.136 
2. 7 0.177 01108 
2. 7 0.177 0.156 
1. 6 01155 01112 

01346 1.92Et13 4.01E-15 1.79E-15 
0,344 
0 329 
0.1 339 
01345 
0 359 
01340 
01349 

. .  

. :  
. . ' : :!: 

.:.: 1 

. i ,  

.. . . .  .. . . .  

. .  

I 

PAGE 1 
U-CI .+-ERROR XMPC 

' 1  ., 

0.077 0.034 2.00E-02 

._ 

1 

. .. L. ... *: 

. , .': . 
. 
. . ... . .. . .. 
. 2;: 

it 
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C C I M P U L S E J I  

:EA: TA-48-1 T,YF"E: STAKCA) SAMPLING PERIOD O l - M A R - 8 5 @ 0 8 ~ > 0 8 - M A R - 8 5 @ 0 8  

!ALYSISl TIME: 10.0 MINS DATE: 15-MAR-85@11:08 DECAY HOURS= 1711 
.MPLINGl TfME:168*0 HOURS CFM: 2.0 

PTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 
, 

FILTER PRIMARY GROSS ' BKGD' . EFFLUENT A C T I V I T Y  PAGE 1 XMPC VOL(ML) U-CI/ML +-ERROR U - C I  +-ERROR j. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC 

1 FE-11A 
2 FE-15 
3 F'E- i 8 
4 F E-40 
5 FE-45 
6 FE-46 
7 FE-51 
8 FE-54 
GGED -3DL1: 

u-235 
PU-239 
PU-239 

u-235 
PU-239 
PU-239 
PU-239 
PU-23? 

14. 12 0.459 0.212 0.349 1.92Et13 
5. ' 7  0.177 0,097 01345 

. 5 ,  7 0.177 0.156 0.331 
2. 7 01210 0.153 0.345 
8, 6 0,155 0.133 0.334 8622Et12 
8 .  8 0,266 0.158 0.351 
5. 9 0.299 0,158 0,346 

10. 16 O'e698 0.180 0,351, 

4*?7E-15 1*94E-15 0*0?5 0.037 '2.48E-02 

3.54E-15' 1.57E-15 0.029 0.013 5*91E+00 

: .  
.:: 

.I. I 
. .  
... . , . .  

L .  

I L 

. . .  
. : - . ' I  ._ .:<:., I ,  .. . 

. ... . . .  . ,  . . .  
" '':.?I i: 

' .: i .: I .... 
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C C  I M P U L S E 13 

tEA: TA-48-1 TYPE: STAKCA3 SAMPLING PERIOD 08-MAR-85@08015-MAR-85@08 

IALYSISI TIME: 10.0 MINS DATE: 22-MAR-8!5@15:20 DECAY HOURS= 175. 
. .  rMPL1NGl TIMEt168.0 HOURS CFM: 2.0 

. .  
. .. 
I , . ,  . .  . . :  . . . . ,. . , . . .  

:PTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS ..: BKGD EFFLUENT ACTIVITY PAGE 1 
I+  IDENT+ ISOTOPE COUNTS LLD CPMt-ERROR EFFIC VOL(ML1 U-CI/HL +-ERROR u-CI +-ERROR XMF'C 

1 FE-1lA 
2 FE-15 
3 FE-18 
4 . FE-40 
5 FE-45 
6 FE-46 
7 FE-51 
8 FE-54 
GGED ->DLl: 

U-235 
P u-239 
PU-23? 
u-235 
PU-239 
PU-23? 
PU-239 
PU-238 

5. 
9 .  ' 
3 t. 
4. 
.8 
3. 
2. 
4. 

? 0.300 0.063 0t337. 
8 0.233 0.131 0.340 1.52E-t-13 3a.60E-15 1.65E-15 0.055 0.025 6*00Et60 
6 0.149 0.104.0.348 
4 0.083 0.075 0.338 
8 0.233 0.132 0.354 
7 0.216 0.132 0.331 
7 0.183 0..075 0.342 
7 0.183 0.146 0.344 

. . .  
. I  

'. , . . . I . ,  

.. . 
' I! 

I t  

. . . ::: 
. ... 

. : ' . I  . 
. .  ."I ". 

'.i "-- ... . ., ~ - _ _ _  .__ 
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C C  I M P U L S E I1 

:EA: TA-48-1 TYFE: STAKCA) SAMPLING PERIOD 15-MAR-85@08~)22-MAR-85@08 

IALYSISI TIME: 10.0 MINS DATE: 29-MAR-85@14:02 DECAY HOURS= 174. 
rMPLING3 TIME:l68+0 HOURS CFM: 2.0 

:PTH OF BURIAL CORRECTION FACTOR=2.33 (MULTIPLICATIVE) 

F IL'TER PRIMARY 
1 .  IDENT, ISOTOPE 

1 FE-1IA 
2 FE-15 
3 E-€- 18 
4 FE-40 
5 FE-45 
6 FE-46 
7 FE-51 
a FE-54 
GGED ->]CtLl: 

u-:235 
F'U-239 
F'u-239 

u-235 
PU-239 
PU-239 
PU-23Sr 
F'u-239 

GROSS 
COUNTS 

4, 
1t 
2, 
2; 
7 .  
3. 
2, 
2 .  

BKGD EFFLUENT . A C T I V I T Y  
LLD CPMt-ERROR EFFIC U)OL(ML) U-CI/ML. 

7 0,199 01111 0,334 
6 0,133 0li00 0,339 
8 0,233 0,081 0,347 
8 01222 0.156 0,349 
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L C  I M P . U  L S E I1 
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'LING1 TXME:168.0 HOURS CFM: 2 t O  
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C t  I M P ' U  L' S .E 33  

' TA-46 TYPE: STAKXA) SAMPLING PERIOD 01-FEB-85@16008-FEB-85@16. 
. .  r :  

.YSISl TIME: 1010 HINS DATE: 19-FEB-85@12:34 DEChY HOURS= 2611 
'LING3 lIME:16810 HOURS CFM: 2 I0  

'H OF BURIAL CORRECTION FACTOR-2133 (HULTIPLICATIUE) 

:ILTER . PRIMARY GROSS BKGD . EFFLUENT ACTIVITY PAGE 1 
IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR ' XMPC 

FE-41 U-238 ' 41 10 01355.0.224 O e 3 0 3  
SED ->DLl: 

c 
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, ,... : I  . .  . .  

.. . 

. .  



A: TA-46 TYPE: 

LYSIS3 TIHE: 10.0 
PLINGJ TIME:168t0 

C C  I H , P  U L S E 33. 

STAKCA) SAHPLINO PERIOD 08-FEB-85@16<>15-FEB-85Ql6 

MINS DATE: 22-FEB-85@13:37 DECAY HOURS= 166, 
HOURS CFM: 2 t O  

TH OF BURIAL CORRECTION FACTOR12t33 (HULTIPL'ICATIUE) . 

FILTER PRIMARY GROSS BKGD ' EFFLUENT ACTIVITY PAGE i XMPC 
IDENTt ISOTOPE COUNTS LLD CPM+-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-GI +-ERROR 

FE-41 U-238 . 
GED ->DLlt 

5t 12 0 ,466  0,132 01350 
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C C  I 'M'P U L S E 1 1 , .  

:A : TA-46 TYPE: STAKXA) SAMPLING PERIOD 15-FEB-85@16022-FEB-85@16 

~LYSISI TIME: ioto MINS DATE: o ~ - M A R - ~ ~ Q ~ ~ : o o  DECAY HOURS= i6bt 
[PLINGI TIME:168t0 HOURS CFM: ,2t0 

'TH OF BURIAL CORRECTION FACTOR=2,33 (MULTIPLICATIVE) 

FILTER PRIMARY. GR0S.S BKGD EFFLUENT ACTIVITY PAGE 1 
IDENTt ISOTOPE COUNTS ' LLD CPMt-ERROR 'EFQC , ,  VOL(ML) U-CI/ML ' +-ERROR' U-CI +-ERROR XMPC 

." .&<,Si' 

FE-41 U-238 11 t 10 0 + 333.0'. 186 0 34@ "F' 3 88Et 11 4 O4E-15 1 69E-15 0 t 002 0 t 001.1 t 3SE-01 
iGED ->DLl: 
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C C I M P U L S E I I  

tEA: TA-46 TYPE: STAKtA3 SAMPLING PERIOD 22-FEB-85@16<>Ol-MAR-85@16 

4ALYSISI' TIME: 10.0 MINS DATE: 08-MAR-85@12:53 DECAY HOURS= 165. . 

SMPLINGI TIME:168*0 HOURS CFM; 2 i O  . 

:PTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

F I L t  ER PRIMARY GROSS BKGD EFFLUENT ACTIVITY , 

1. IDENTI ISOTOPE COUNTS . LLD CFMt-ERROR EFFIC UOL(#L) U-CI/ML 

1 FE-41 U-238 4. 8 0.222 0.204 0.314 
IGGED -3DL1: 

PAGE 
+-ERROR U-CI +-ERROR XMPC 

1 
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C C  I M P U L S E 3 3  

I A  : TA-46 TYPE: STAKCA3 SAHPLING PERIOD OI.-MAR-85@16<>08-MAR-85@16 

\LYSIS3 TIME: l o t 0  MINS DATE: 15-MAR-85@11:08 DECAY HOURS=' 163. 
IPLINGJ TIME:168tO HOURS CFM: 2 t O  

'TH O F  BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
IDENTI ISOTOPE COUNTS .LLD CPMt-ERROR EFFIC  UOLtML) .  U-CI/ML +-ERROR U-CI +-ERROR XMPC 
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C C  I M P U L S E . 3 3  

:EA: , TA-46 TYPE: STAKCA3 SAMPLING PERIOD 08-MAR-85@16(>15-MAR-8~@16 

IALYSIS I  TIME: 10*0 MINS DATE: 22-MAR-85@15:18 DECAY HOURS=. 1674 
M P L I N G I  TIME:168*0 HOURS CFM: 2 * 0  

:PTH OF BURIAL CORRECTION,FACTOR=2*33 (MULTIPLICATIVE)  

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY ,PAGE 1 
XMPC I +  IDENTI ISOTOPE COUNTS ' LLIZ CPMt-ERROR E F F I C  V O L t M L )  U-CI/ML +-ERROR U-CI  +-ERROR 

1 .  FE-41 U-238 ' 4 *  ',6 0.166 01111 01361 
EGED ->DLl:  
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C C  I M P U L S E 11 

EA: TA-46 TYPE:. STAKtA) SAMPLING PERIOD 1 5 - M A R - 8 5 @ 1 6 ~ > 2 2 - M A R - 8 5 ~ 1 6  

ALYSISI TIME: lo t0  MINS DATE: 29-MAR-85@14:02 DECAY HOURS= 166t 
HPLINGI TIME:168!0 HOURS CFM: 2.0 

. .  

FTH OF BURIAL CORRECTION FACTOR=2+33 <MULTIPLICATIVE) 
. .  

FILTER PRIMARY . GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) ' U-CI/ML +-ERROR U-CI +-ERROR ' XMPC 

1 FE-41 U-238 11, 16 0,700 0*346 0,358 
GGEO ->DL 1 : 
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C C  I M P U L S E 3 3  

REA: TA-43-1 TYPE: STAKtA) SAMPLING PERIOD O l - F E B - 8 5 @ 1 6 0 0 8 - F E B - 8 5 @ 1 6  

INALYSISI TIME: 10.0 MINS DATE: 0.1-AFR-85@10:51 DECAY HOURS= 1243, 
;AMPLING3 TIME!168*O HOURS CFM: 2.0 

iEPTH OF BURIAL CORRECTION F A C T O R z 2 t 3 3  (MULTIPLICATIVE) 

PAGE 1 FILTER PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  
!O* IDENT, ISOTOPE COUNTS. LLD CP#t-ERROR EFF-IC V O L ~ L )  u-cr/m +-ERROR U.-CI $-ERROR XMPC 

1 FE-9AA PU-239 7, 5 0,122 0,130 0,363 4.95Ei-12 2+P2E-15 1,32E-15 0,014 0,007 4 t 8 7 E t 0 0  
2 FE-1OAA PU-239 8 ,  . 2 0,011 0,028 0,349 4 t 3 3 E . f l 2  4 t l S E - - 1 5  1+73E..-l5 0,018 Ot007 15+7:LE+OO 
3 FE-12 PU-239 9, 4 0.tO77 0,090 0,348 5t15E.1.12 4t34E..-15 1t77E-15 0.022 O+OOY 7t23E.tOG 
4 FE-34 '  PU-239 12 *. 9 0,311 0,105 0,355 5 t 7 4 E t 1 2  4 t60E-15  1e97E-15 0,026 G + O 1 1  7 t66Et00 

. O G G E I  ->DL1: 

. .. 

. . .  . > .: ,:.. 
. ,<. 



C C  I H P U L S E 33 

A: TA-43-1 TYPE: STAK(A3 SAHPLING PERIOD 08-FEB-85@16<>15-FEB-85@16 
. .  :.. ' 

LYSIS3 TIHE: 1010 HINS DATE: 22-FEB-85@13:37 DECAY HOURS= 166. 
PLINGI TIHEt168.0 HOURS CFN: 2.0 

TH OF BURICIL CORRECTION FACTOR=2*33 (HULTIPLICATIUE) 

FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY PAGE 
IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/flL +-ERROR ' U-CI +-ERROR XHPC 

FE-9AA PU-239 7. 8 01222 0.139 0.348 

FE-12 PU-239 3. 4 0.077 0.097 0.337 
FE-34 PU-239 4. 6 0.144 0.113 0.333 

' FE-IOAA PU-239 9. 8 0 * 2 5 5 , 0 * 1 4 2  0.336 4.33Et12 3.526-15 1*63E-15 0.015 . 0.007 5.87Et00 

GED ->DLl: 

1 

.. .  . . .  . . I . .  . .  . . . .  : i., 

_.: 

... 
.2 ' 

.:': :: 

.I . , 
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.:. % . 
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C f  I H f U L S E 33 - 
I .- 

I: TA-43-1 TYPE: STAK(A3 SAHPLING .PERIOD lS-FEB-85@16<>22-FEB-85@16 

-YSISJ TIHE: lot0 HINS DATE: 01-HAR-85@14:00 DECAY HOURS= 1661 
'LING3 TIHE:16810 HOURS CFH: 210 

rH OF BURIAL CORRECTION FACTOR=2133 (HULTIPLICATIVE) 

'ILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
XMPC IDENT, ISOTOPE COUNTS LLD CPMt-ERROR EFFIC .VOL(ML) U-CI/ML +-ERROR U-CI +-ERROR 

FE-9AA PU-239 61 7 01188 01136 0.346 
FE-IOAA PU-239 31 6 0.166 01111 01327 
,FE-12 PU-239 91 7 01177 01120 01349 5t15Et12 3t8OE-15 1t66E-15 01020 '01009 6t34Et00 
FE-34 PU-239 51 8 01222 0,204 01314 

SED ->DLl: 

.I.. . .  . . .,:.:,. ' 

. .., ! . .. 
._.. 
. - .. 

. .  . 

. .  
. .  

,. .. 
. ' .  : . . .  . 

.-.; i,j 
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C f I M P U L S E 3 3  

1: TA-43-1 TYPE: STAKCA3 SAMPLING PERIOD 22-FEB-85Q16~>01-MAR-8.5@16 

LYSIS3 TIME: l o t 0  MINS DATE: 08-HAR-85@12:53 DECAY HOURS= 165. 
?LING3 T I H E t 1 6 8 * 0  HOURS CFM: 2.0 

TH OF BURIAL CORRECTION FACTOH=2t33 (MULTIPLICATIVE) 

PAGE 1 CILTER , PRIHARY GROSS BKGD EFFLUENT ACTIVITY 
IDENT. .ISOTOPE COUNTS LLD 'CPMt-ERROR EFFIC UOL'(HL) U-CI/ML +-ERROR U-CI +-ERROR XHPC 

FE-9AA PU-239 7. 9 01322 Ot185 01348 
FE-1OAA PU-239 41  8 0,244 0,194 Qt337 

FE-12 PU-239 3t  8 Ot266 01173 0.346 
FE-34 PU-239 3t 5 0,088 0.092 0.327 

GED ->DLl: . 

' i  
.I 

. ,  . .  . .  

... . .  

. .. . .  
I .  .... .. I .  . 

', b: . . . . I  
.. '8,  

,.. . . .<: 
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C C I M P U L S E I I  

tEA: TA-43-1 TYPE: STAKXA) SAMPLING PERIOD Ol-MAR-85@16<>08-MAR-85@16 

MLYSISS TIME: 1010 MINS DATE: 15-MAR-85@11.:08 DECAY HOURS= 163. 
#MPLINGl TIME:168*0 HOURS CFM: 210 

IPTH O F  BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD . EFFLUENT ACTIVITY PAGE 1 
1. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  UOL(ML) U-CI/ML .+-ERROR U-CI +-ERROR XMPC 

1 FE-BAA PU-239 3. 8 0.232 01111 0.313 

7 0.199 01122 0.300 
2 FE-l0AA PU-235' 
3 F E - I 2  PU-239 2. 
4- FE-34 PU-239 4. 7 0.19.9 0.070 0.303 

3. 13 0.494 0.141 0.337 . 

3GGED ->DLl: 

I 

. .  
! 

. .  



C C  I M k U L S E 3 3  

ZEA:' TA-43-1 TYPE: STAKCA) SAMPLING PERIOD 08-MAR-85@16<S15-MAR-85@16 

M L Y S I S I  'TIME: 10+0 MINS DATE: 29-MAR-85@15:53 DECAY HOURS= 336, 
WPLINGI  TIME:168*.O HOURS CFM: 2 * 0  

ZPTH OF 'BURIAL CORRECTION 'FACTOR=2*33 (MULTIPLICATIUE) 

' F ILTER PRIMARY GROSS RKGD .EFFLUENT ACTIV ITY PAGE 1 
1, IDENT. ISOTOPE COUNTS LLD, CPMt-ERROR E F F I C  UOL(ML') U-CI/ML +-ERROR U-CI  +-ERROR XMPC 

1 FE-BAA PU-239 13. 9 0,277 0.135) 0.352 4195E+12 5 1 3 3 E - 1 5 .  2.08E-15 0,026 0,010 8 + 8 9 E t 0 0  
2 F'E-10AA PU-239 91 8 0,249 0.083 0,349 4 + 3 3 E t 1 2  3 * 4 2 E - 1 5  1 * 6 8 E - 1 5  01015 0,007 5 * 7 0 E t 0 0  
3 FE-12 PU-239 7 ,  12 0,455 0,181 0,362 
4 FE-34 PU-23? 4. 6 0 ,144 O + l O l  0 1 3 3 4  

3GGED ->DLl :  
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. I  
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C C  I M P U L S E 33 

REA: TA-43-1 TYPE: STAKCA) SAMPLING PERIOD 15-MAR-85@16<>22-MAR-85@16 

NALYSISI TIME: 1010 MINS DATE: 29-MAR-85@16:10 DECAY HOURS= 168. 
AMPLINGI TIME:168+0 HOURS CFM: 2.0 

EPTti OF BURIAL CORRECTION FACTORz2.33 (MULTIPLICATIVE) 

FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
01 IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC VOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMYC 

1 FE-?AA PU-239 9. 9 01300 0.063 0.335 
2 FE--lOAA F'u-239 4t 7 0*19? 0.165 0.331 
3 FE-12 PU-239 5 .  6 0t16t 0,070 0,346 
4 FE-34 PU-23P 3. 7 0.188 0,161 0.329 

OGGED ->DLl: 
"U 
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C C I M Y U L S E I I '  
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., . . ... ..;;;;.; 1 
. . .  

. ' .: 1'6 . .  
. . . . . .  E ...... . . .  

SAMPLING1 TIME:168*0 HOURS CFM: 2 .0  

. . . . . . . . .  .- - . . . .  . .  . . ~  
I. '. . . . . . .  . -'? . .  ... . . .  

. .  . .  

.... . . .  ,.: 
. .  

. . . . . . .  

: d,.-i. ' , 

. . .  
.., . .  

. . . .  
U R I ~ . L  ,::C9R.~ECT.~QN.., 

. . . . . . .  I 

I . '  

.;: . 
I. . .  

. .  . .  
i .;-,,'. .F;;~L.TER ..; 'PR.IMARY '"GROSS . FF.LUENT ACTIVITY PAGE I 

4CI+ IISENT. ISOTOPE COUNTS LLIS CPMt-ERROR EFFIC UIsL(HL) UyCI/ML +-ERROR U-CI +-ERROR XHPC 

. I FE--9AA PU-23? 7 .  1.4 01588 01351 01351 
2 .  . FE-1OAA PU-239 I I *  7 01188 0.105 0.330 4 t 3 3 E t 1 2 '  4 * 7 8 E - I 5  1.94E-15 'O*O?l O * O Q 8  7 .97Et00  
:3 ' FE-12 PU-239 , 7 *  8 0.255 Oi133. O c 3 4 6  ' 

' ..i. 4':'' . .FE-34 PU-239 7 *  9 O * 3 O O  O t 0 . 6 3  0 .347 . 

-UGGED ->DLl: 

. . .  
, . . x  

.-. 
. . . . .  . %, . . . .  . . %.I . . . . . . . . . . .  . . . . .  

, '.< ... . . A  

. . .  . . . . .  ,>:.'.. . . . . .  . . .  .. . . . . . .  . . .  .I 
. .  

. .  . .  . .  . .% 

. .  . .  

. . . . .  

. .  
I.. 

.* . .  .. . .  .., . . . . . .  . .  . . . . . .  . .  <.. 

. . . .  
. . .  . . .  . . . . . . . .  . . .  . . .  . . . . . . . . .  . .. . . ' I . .  :., I . .  :. . . I  .. . . . . . .  . . . . .  . . . . . .  . .  . . .  . . . . . . . . .  

. . .  

. .  

. . .  . . .  . : . . . .  . . .  

. : . .  
. .  

. . .  

, . % .  

, 

. .  . . '  
. .  

. , . .  
. .  

. . i . '  . .  , ,. . '>.'L.. ': : . ' : . . 

. .  . .  
. .  

. .  

. . . .  . . . . . . . . . . . .  . . .  ~ . . . . . .  .::. _*:.. 
. . . . .  .. . . . . .  . .  ..,. . . .  

. . . . . . . . . . . .  - 
.: . . . . .  . ,! . .  . . . . .  

~ . . . . .  . .  . ,, . . ""'.&'. ,;: ;$ 
' " ' : ..? . . ', . . .  . . . .  . . . . . . .  I . . %  . . . . . . . . .  .A 

. . .  . . . . . . . . . . . .  .'. . .  
. .  . . . . .  . .  



. . .  

T,W* ... 
.,,, +:?, .':';%.:': 

i':.i,j . . :  

. . . . . . . .  

.I.,.'. .. : . 
. .I . '.. 
. .  . .  

.::, > ;..' ' . . . .  
.. .-.I . . . .  . . .  . .  ~ -_ 

e :  . .  
. ' .  

. .  
. ' .  : 

. . . .  
. .  

, ". 

,I. ' .  . . . .  _ .  ., , .  

. .  . . .  

. .  

. . .  

. .  . .  
. . .  
; 1 . 
.,::. 

.... .. . .  ..: 

. . . . .  . .  ,;; ' . . . .  . .  . . . .  . .  . . .  

. . . .  
. .  

;.;,: : : . .  . . . . .  ..... . .  
. . .  ; ', :: . ' . . . .  
. . . . .  . .  

. .  . . . . . .  . . . .  
%._, . . . . . .  
. .  ' /  . . .  . . .  
. .  

. .  . ' *  

. .  . . . . .  

. . .  

.I. . . .  
' ..: : 
' ' 2  

. ::: . . .  
. .  . . . . .  . . . .  

. .  . . .  
> :  . . .  . .  

. . . . .  
. .  

I .. . ,.: 

. .  

. . %  . . %  '.. 

. . .  

. .  . .  . . . .  , . _  .. 
' I. . . .  

' I ' . . '  
.. '. . ,.: . .  . . . .  . . .  . . . . . .  

.:,>: . ':. 
. :: ' :',4 . . . .  . . . . .  . : :. 

,;. . 
\I..' 

...... ~ . . . '9.1 
. ,. . 

. .  

..; ' j  :i 

. : i  . . .  

. , ,','%Y' 

. . .  
.. . .>* 
. ...* 
. .  .... . . . .  . . .  . :.I 

. .  . .  . .  . .  
. . .  

. . .  

. . . .  . . . . .  
' + :  :..I 

, , ' .' '. 
. ' % < . .  :" 

::'.,' . : 

.:. . I '  ' 

. . .  
. . , .. 

. . . . .  . . .  
. . .  

. . . . . .  ..... . .  . . . . . . . .  : . . . .  . . . . .  . . . . .  . '% . ' : 
.% . . 

, % . A  ,:I' 

. '  .. 
' . . : .  . . . .  . .  . . . .  

' , : : ' .', ':, . . .  . .  . :.; 
.I.,. , . 
.>.' .. 
. . .  . . . . . . .  
. . . . . .  .: . . . .  . . .  
::. ..: ,:. , .  

i . .  :.. 
. . . . .  

% .  . ' 

.: I 
,'.':'+ . 

,, ..I ".. . . I "  ,. 1 
'.<::'.. . 

.!'..& , .,:. 

> :  . . . . . .  

" ... .  
. .,:. " 

:',.. , '1; . :. 
..... :<>. ... 

' .  : j  

.... . .:..:. .. i, . 
' I, 

. . . . .  

. .  

..,< ' .... 
' .,::,,;.: .'.'% : ' 

..::.:. . 
. . ' >  . . .  . . .  

. . . . . .  
' :: 

. :. 

. .  . .  

. . . .  . ., , 

. .  
. . .  . . .  
,' :i ' 

;:.. 
' , <: 

, : -::: 
> :  

... % 

. .  . . . . . .  . % .  . . ........ . '....'.'.. 
.: : . .  

,-,: /. . , . 
,::, :.. , :. 
.:.:I , 

. . . . . .  

., .I . 
. J  

.. :.. . ". < : . . . . .  
i' ..I 

. .  . .  
. .'. .... . .  
. .  . . .  . .  
. . . .  

' . L  . 
. .  

. . . .  . .  
.... . '. 

. . . . .  ...... 

. I. . .  . .  
' . I  

. .  . . .  . .  . . .  . .  
% '  r; . 
,, . . . . . .  

. . . .  
1::. , . .  

% . : \ ' %  : ,: 1.' ' 

.... ..;' :. +* . .  

: .  

. .  . . .  . .  
. . . .  
. . . .  . .  



I . .  .. 
IREA: TA-43-1 'TYPE: STAK-CA) SAMPLING PERIOD 05-APR-85@16(>12-APR-85@1S 

. .  

. .  

. .  . .- . .  .. -.. 
IEPTH OF BURIAL CORRECTION FACTOR=2+33 (MIJLTIPLICATIUE) 

. . .  ..... ... -;:, ...... ..... .... -'..:,, :-'.rE-9AA:. 'FU-239 
2 FE- IOAA PU-23Y 

,-I FE-34 PU--239 
3 FE-12 . PU.-23Y 

JIGGED . . . . .  +DLI : 
. . . . . . . . . . . . .  

. .  
. . . . . .  

. GROSS , . LUENT . . .  
L . . . . .  CBIL)..: .., . . .  xs. : :.:.:.LLD:; c 

. . . . . . . .  . . . .  
. ' . . %  :. . . . . . . .  . . .  

. . .  
. .  . .  

A C 'T I U I T Y PAGE 1 
U-CI/ML . +-ERROR U-GI +-ERROR XMPC' ' 

. . .  .: . . . .  

. . . . . . .  . . . . . . . . . . . .  . .  : .  . 
. .  

. . I  . .  

. . .  

. .  
. .  

. .  
: .  . 

.>,:.: , .  . .  
. .  . .  

. .  . .  . . .  . . . . . . . . . .  . .  .. . . .  

. . . .  
. . . .  . . . . . . . . . . . . . .  . . . . . . . . .  . . .  .I. . . . . . .  ,.. . . .  . . . . .  

. .  . .  
. .  

. . . .  

, ' . <  

. .  . .  . .  

. . . .  . .. . . .  . . . . . . .  . . .  _,. .... ....... . .  . . . . . .  .. : 

. .  

. . . . . . . . . . . .  . . . . . . . . .  . . . . . .  . . .  :I . , . . :  . . . .  . . . . . .  ..... . . . . . . . . . .  . . . . . . . .  
. .  .,. ' :  

I '  

. .  

. .  
. : . . ,.'. '. . 

. . :  

. .  

.: 
:.: 

. .  > >  I . ,  : .  

. _, .. , . . .  . . .  

. . . . .  . .  . . . . . . . .  
. . .  

. . . .  . . .  . .  . . . .  

. . . . . . . . . . . . . .  .- .... 
, . . .  ..... . . . . . . . . . . . . .  : ......... ;'I 

'! 
'. . : . 5  

. . .  . . .  . . .  . . .  . . . .  ; . .  . .  I . .  

. .  

.... 

i- 

y 
,' ' . :: . .  

..: . ;. 
. a. ..... . .  ...... 

... - 
, <:: 

' ' , '  ....... :. . ::;..,;$ ..:< . .  

, , ' 3  
.' ' . .: .? . . .  . . . .  . . . . .  

. .  . . . . . .  . .  
. .................. . .  .I.'. . : , I . . . . . . . . . . .  . .  ....< 

, , I : ..<.  ' . .  . .  



. .  .._ -..-..--.. r:?v+h>.:,:r.q{: . . - -v 
" !%yFK*y- , I .: .'< ... .-..- I 

. . . . . . .  . .  . . . . . . . . . .  . ,. . . . . .  
', ' . ., . 

. .  
. .  

<> I. , , 
. :.. 

'. :. 
'.. % .  ..: . . 

. .  
. . .  

. .  . .  

. I . '  
. .  

:: ..: .... 

33 
00 

. x  

4 
H 
u 
I 
3 

LiJ 

. .  

* *  
7 4 4  

. .  
. .  . . . .  . . . . . .  . . . . .  . . . . .  
. .  . . .  . .:. 

. , .. 

: .  .d...' 

. .  

. . .  . . .  . .  . . .  . .  . .  . . . .  

. .  r.4 CJ 
... 

. . . . .  
. . .  . .  . .  , :. . '  

. .  
.< . . .  

. . .  
. . . .  .: . . .  , .  

\.:'. . 
**.. < 
. . . . . .  

:: , . . . . . .  
< .  ,.; . . . . .  ;. 

.::< . '. ' . 
'I,.. .:.. 

.:. ..'/.....I <,! 
'I.'. . . . . .  ... :. .. 

. . . . . . . . . .  

. . . . . . . . .  : .... -.. . . . . . .  

, . .: ' .  . . . . . .  
I .  . .  

. . .  
. .  

. . .  . . .  .:... : . .  ... 
% . ,  . : .  

I,. ,, .: 'I 

Y " ; ,  .. :... 
: ,<.,,: . :  ': . <.;.':': ... 

. ' .  .,' . . . . . .  

' %..  , . 

. .  

. . . .  . .  
. .  . . . .  
. .  < ' : . . .  
: .  ' . . .  
. . .  . .  .,. . . .  

. .  . . . . .  
. . . .  . . . I  

' .  . 
..... 

> .  . .  

. .  
. . . . .  . . . .  . .  . . .  . . . . . . .  
,: ..:: :. 

..... . . . .  
.' : . 

. . . . . .  
. .  . .  

. .., . .  . i . ,. . . .  . . ,  
. .  

. . .  . . .  
.. . :  ... 
I . '  

.: . . 
. . . . .  . .  ... .::. .. 2' 
, ..: . ' . . . .  . . . . .  . I  . ., .. . ',.. ': . . . .  . .  

. I *.:" . 
~ . . .  

, <.,,I: ' 

' .  .... I '  . 1. 
. .  . .  
. .  

. . .  
. .  

. .  

*. ** . :  . 2.. 

, . .:. : .. 

. I  .. : . 

. .  
. .  

*I 

% .  . . .  . . . .  .. ' 
'<* , ' . .  . .. . : .  . . . .  

'?: : . . .  . .  

+ - c  
nn 

. .  . . .  

. ' .  . .  
..... 

. . .  . . .  . . . .  

. .  . . .  

. .  
... . : .  . 
. :.. 
.:,.: . 
I. . 
' .: . . . . . .  
..., . . . .  .... . . %  . . .  

. .  . . . .  <r . 
. . . . .  . .., . .  ';:'.. .... 

2 . :  :y:.:> . : 
.... :e-.:. 'I :..:.. >..x: . ' 

. . .  . .  ;:::, "_ ; 
I H.N :'q .. :: .<.., ;::.. . .:: ....... 

. . . .  :. .. 

. .  . > .  



. .. . . .  . .  
. . .  . . .. ... .. . . .  

. .:.: . .  
... 

: . .  
.::.. , 

. ... . ... . 
. .  . .  . . - .  i ',. .. .. . .  

. .  . .  
.. . . . .  . 

: .; --.. . .. c:..'<..':.?., ->,:, . . .  .. 

. .  .. . . .  . . . .:* . .  

. .  
.' . . .  
:../ - . . .  
I.:*. .:: . . .. . ..: .. .. .I. 

. .  
. .. . .  . _ . . .  . 

:. . 
. .  

. .  .. : .... ... . 
. .  

' ?  ' 

.. . . I  



. . . . .  . .  . ... - .- ._... ,. 
..:..a . . . .  
. .  ... 

:3 

. . . .  ..I .. . .  ,. ..L' . .  :: 
. .  

. . . .  ' . )  ! :.: . . 

. . . .  . .  
I .  . :  . . . .  . . .  

. .  
. '. . . .%. 

. . .  

. .  
I '  

rl 

0 
L r 
N 

U 
0 
K 
K 
W 
I + 
0 
I 
3 

H 

. '  . . .  K 
0 e 
PL 
W 
I 

.. 2 , .  . . . .  + 
. .  

. .  . . .  
. . .  
. . )  ' '  

I . . '  

' :. . 
. .  2. 

' . "  .: b J  
. '  w x 

. . .  ' > \  
.' ' . ' .  I-0 

, ..' 0 I 

. . .  w w  . .  

..... . .  

. . .  . .  
%.. 

. . . .  
. . .  

. . . .  . . . . . .  
. .  

. .  . .  
. .  . .  .: .. '. 

. .  

. .  
. .  

. . .  .:.. 

..'%i. , 

. '. 
. C n  

'.:: . . .  X J  
. . . . . . . .  . : r ." ' ; w x  . . . . . .  .:. ' 3 y 

JJ 
L O  
L L >  
W 

. : .  
. . .  . . . I  . .  . .  . . . .  . . . . . . . . . .  

. I  , ' r  i 

:... ..... 
. ' :. 
< - : .  . .. : 

: . 

. . . .  . .  

. . .  . .  . . . .  
. .  . .I . .  

. .  . . .  . . . .  
, .: '1. . 
:" . . . .  
. ,.:,: 
. . . . . . .  

. : .  . 
;::. ; 
..'., .: . 

. . .  . . . . .  . -..: .. <.*. ........ ... I . . .  <.. ; y i y :  .,,. ' 

>"":  ..,':I%: 
: -.<<.,;>'.: 

i:" " 

'.'t ,<.! . '. : 
. . .  

0 . .I 

. . a : ;  . .  ' L  
LL 
W 

U 
0 
o! 
U 
W m i  

W +  
Y S  an. 

0 

v) 
0 

.:. I: 

.. : ' . 
. .  
:.: . . .  

. . . .  . . .  
I :  

. . . .  . : ... 
:. . : .  . 
', .. . . " .  . . .  .' , 

. .  
. .  . .  . .  

. . . .  . .  . . _  
.. : : . .  . .  

. . . . .  

rl 

*e e* 
W E  

CI 
J 
-1 

. . . .  
. . .  
. .  

. .:., I- . 
' : a::,. 
... **::: 

. , ':. w I -  . .' & ., . : 
'.)I. ", 

. :. :+.:. 

. . .  . . .  

"< ' * . . .  . 
. -. 

d .:.. ./' 

. .  
. .  : . . .  . 

f.; I ' ... .. . . . . .  
. . . .  . . . .  .. .:.. 
... ..: . 



... ... . .  
. . .  , % .  . ,.,, :.;;*. .: . _ .  

I . . ' . . .  

'I . . .  

........ . . . . . . . . .  . .  . . . . .  . . . .  
. . . .  . . . . .  
. . . . . .  

. . .  . ..... <:.,.I -. - ' :  '.Y' : . . . . . . .  . .  . :: .:;: . 

. .  

. . .  . . .  

... . .  
. <.' . . . .  

. I '  

. . .  . . . .  . . .  . . .  . . .  . . . .  . . .  ,,&, : . '. ' . . . . . . .  . . . . . . . .  : I  

. .  , . .  
. . . .  . . . . . . . . .  . . . .  . . .  . .  . . . .  , . .  

. . . .  . . . .  
i . .  . . . . . . . . .  

. .  

. , . . , . . , 
I , . >., :. .:.._ ,:. '.' . . '.' . 

. .  
. .  

. .  . . '..' . : . .  
I. . .  

. . . . .  . . . .  
. . .  . . . .  . :. 

. . . .  . . .  . . . . . . .  . . . . . .  . . . .  . . . . .  
. .  

. .  

'I . . ' ' G  ; . . ,  .: . ' I '  . . .  

. .  

. ,; . '  

. .  .. , .  

. . .  . .  

\ 

. . . .  . ,  . . . . .  .I. . I 

. . .  . . . .  . . .  . .  . .  

. . .  :. .. 
. . .  . . .  

:. . . . .  .I .. I. ' I . '  
. . .  

. . .  

34wx aoau3-t 13-n uout13-t iw/m-n (iwnon 3rclcl3 uout13-twd3 u i i  sumo3 3doios1 * I N ~ U I  * o i  
. . .  . . .  . . . .  . . .  . . . .  SO89 AtlWWIrJd AlIhI13W. lN3 . T 39Wd 

. . . . . . . . .  . . .  . . . . . . . . . . .  . .  
. . . .  . . : > .  . 1  . . .  .... 

., 

. . . . .  . . . .  

, .  
. .  . .  

. . . . .  
. . . . . . .  . ' I  . 

.. ,. I . .  
. . .  . . . . . .  

. .  
I . .  I . ._ .. . .  . :*: 

. .  
- L.. 

. . . . . . . .  . . . . . .  -._ . .  
I . .I . .  . . .  . . . . .  ,..:.. 

:.: ' ' '< 

.::.. . : . . . .  
:1 , 

,-' : :. ... , i: ,: ,.,_ , . : .< .... . .  A .. %. 

. . . .  . : . : . .  . .  
.% ; ..-. . , , _ _  

0'2' :MA3 SUI1OH 0'89Tt3WII CE"1dWWS 

. . . . . . . . .  
. . . . . . . . . . . .  . "<...' . . . . .  ,. 

C C 3 S l n d H I J J  

- _  . . . . . . . . . . .  - .... 



L I  . 

C C  I H P U L S E 3 3  
. ~ ,  . . . . . . . . . . . . . . . .  

. . .  
. . . . . .  

. . .  
. .  

:_. ' . .  
. . .  .f4)7:* . ':< 1. . . .  

WPLINGI TIME:168+0 HOURS CFM: 2.0 

. . . . . .  . . , . <  ,:...,.. .: ,. . . . . . . .  . .  . . .  . . .  . . .  . . . .  . . . . . . . . . .  . *..:, '... . . . . . . . .  . . .  ....I. < . . . . . . . . .  ,:.,:. .?.' :.:.. ." I 
__.. 

... . .... ' .  " , BKGd:.'':':.,'';::,',,'.:,: 1': &FLUENT' A~TI~ITY - , ' : ~ ~ ~ ~ T E R i , '  ", :;,PR,f,M&Y, ', GROSS. .: : ' . .  . .  

! *  IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(ML) ' U-CI/ML +-ERROR 

, l ,  FE-BAA PU-239 7+ 8 01266 0.132 0.343 
2 .. FE-1OAA PU-239 3t 4 . 0 077 .O.t.O83., 0 * 329.' ', . 

'3"' . FE-'12 PU-239 St  12 01477 0;210'0t355 ' . '  

. _  -- 4' PU-239 

I ,  

. . . . . .  
.. 12. 8 0.232 Oil99 &345..' ' 5i .74Et12 StlSE-15 1t87E-15 '.4 FE" 3''"'" 

IGGEII ->DLl: ' 

. . . . . . .  . . . . .  . . . . .  . .  ,.,* . .  .:... I. *. . I ,  :;,; ._: . . .  . . . .  . . . .  . .  :. . 
. .  .,. , 

. . . . . .  . . .  . . . . . .  . .  .A. . . .  

. . . .  . .  . _  . . . .  , . . . . .  

. : : . , .. , 

' :": ' . 
v ,  . .  

4 
. . . . . . . .  . ./: .I . .  .: . .  ... 

... . . . . . . . . . . . . .  ....... . ' . ' . I ,  . . . .  . . _  . . . . . . . .  I .  . . . .  
. .  :. 

. . . . .  . . .  
. .  

. . . . .  ; .  . . .  .:.I: . . .  

. . .  ' .  ,: ' 1.b si 
. .  

. PAGE 1 . "  " 

U-CI +-ERROR XMPC I 

0.030 0.011 8158Et00 

I! 

I1 

I4 

I 
1, 

. .  

: 1: 

1s 

. .  . _ .  

. . .  . . . . . . .  . . . .  .. . . . . . . . . . .  . . . .  . . . . . . . .  . . . . . .  . . .  . . .  . . .  ... . . . . . . .  . .  I . .  : I . . .  '.,... 
I ~ : 

. ' . _  . 
. . . . . . .  . .. . . .  . . . . . . . . . . .  . .  . I  . , , , . ,  > 

. _  . .  
. . .  . . .  . . . . . . .  . . . . .  . . .  . . . . . .  i., . .  . . . . . .  . . . . . . . . . . . . .  . . . .  ",. .: :, 

. .: 
_ . '  *. ,.. : :. 

. %  . .  . .  I' 

. .  *. .,;, ,, 

. . . . .  
A. :. ' . . .  

. . . .  

i 

II 

. ., . .  
, . %  . .  . . . .  . _  . .  

. I  i l l  . . .  . . . .  . .  .. . :  
-:I 

14 

. .  
, I I  . . . . . . .  . . .  . . . . .  . . . .  . . . . . .  : ., . . .  ,... ' I . . .  . . . . . . .  r.; . .' 



... 

. . . . . . . . . .  .... .. . . . .  ..: :. .: .. ,.;::y;. j . . . . . . . . .  ' :  .: 
. . .  . .  . . . .  . . . .  

. . .  ___. . .  . . .  . . A  . .  '. . 
. . . . . . . .  . .  ,. 

. - . . . . . . . .  
,% .. ' . 

" . . 
" . : : , .  ' 9.:. 

. .  
. . .  

. .  

1% 
!.+ 
i:j; 
f? .. : . . . . .  

' * ' . ' : '  ' ' . .  ' 

:.. : . . . . .  . . . .  . . . . . . .  

7 . . .  .<' . :.: , : .. :: .." . 
. I .  . .  . . . .  . .  

I . '  . . . . . . . . . . . .  . $.l..:.l..:':. ..l'..'. :: . . . . . . . .  .::,. :,:;: . . . . . . . . . .  

. . .  .... 
- :  . .  . .  

. . .  
. .  . .  

<. ' .  . . . . . .  . .  . . .  . . .  . . .  . . . . . .  

. . . . .  . . . . .  . . . . . . .  . . .  
. .  .' . 

. . . .  . . . . . .  . . . . . .  
. . .  . . .  . . .  . . .  . . .  . . . . . . . .  . . . . .  .... . . . . . . . . .  . . .  

. _ _ .  
. I  . . . . . . . .  . . . . .  

. .  

. . . .  

. .  . .  

. .  ' 

: .  . .  
. .  

.. _ . .  . ,. , .. . .  ' 

. . . . . . . . . . . . . .  ...... - .: .. . .  . . . .  
. . . .  .. . . .  . . % .  . . . . . . . . . .  . .  

Y O Y Y ~ - +  iwI.3-n c i w i o n  3IJd3 YOYY3-fWd3 a l l  SlNnO3 3dOlOSI 'IN3131 'Oi 
2431113 

. .  ... . . .  . . . . . . . . . . . .  . . .  . .  
SSOY9 AYWWIYd 

. . . . .  ... 
. . .  . . . . . . . . . . . .  I, '1+:. ". 

. . .  
uma 

.., 
Airnriw i N 3 n i j j 3  

3dWX ~out13-+ 13-n. 
T .39Wd 

. . . .  
. . . . . . .  . . . . . . .  .... . . . .  3W.d. ..N0.1~133~.~03 1 .. . . . .  . . . . . .  . . . . .  . . . . .  

I "I' 

. . . . . . . . . .  

. .  

. I _  

.. .: . 

O'Z . SYllOH 0'89T:3411 C9NIldWW: 
.'E91 =SNlOH AW33U SZ:TTaS8-AWW-T€ :31W SNIW E'OT :3WIl CSISAWN' 

. . . . . .  . . . . . . . . .  . . . . .  

. . . . .  _,: .',? . 'I . .  



. - . . . . . . .  _. . . . . . . . . . . . .  . -  

WALYSIS3 TIME: 1010 HINS DATE: 07-JUN-85@11:38 DECAY HOURS= 164. 
SAMPLING3 TIME:168+0 HOURS CFM: 2.0  

EFFLUENT A C T I V I T Y  PAGE 1 FILTER PRIMARY GROSS BKGD 
401 IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC . V O L ( M L )  U-CI/ML t-ERRCIR U-CI t-ERROR %MPC 

:.' 1..  FE-9AA PU-239 9. 7 0.177 0.097 0.350.. 4.95Et12 3.79E-15 1.70E-15 0.019 0.008 6 t32EtOO 

. . .  . .  

. . .  

.I . . . .  . . . . . .  . - . . . . .  . . . . . . . . .  

. . .  . . . .  . . . . .  
:.:. 

. .  
. .  

.. ' . .  
. .  

... 

. .  . .  

. . . .  

'. . I .  . . .  , ". .. , , *  . . .  

. .  
. .  

. . .  

.. . .  . .  
I . . .  

. . . . . .  . . .  

' . .  . .  

... 

I "  i . . . . . . .  . , :  . 
'i I .  .-' '.. 

: : i 
JJ ' 

. .  

. .  

. :  . .  

. . . . .  ......... , . . . . .  . .  . .  
. .  

. . . . .  . . .  . .  
. .  -. ....... . . . . . . .  

.. : '  . . . . . .  (.. 

.... 
.__.: . 

. . .  ,<. 
. . . .  . . .  . . .  ,;;.?:F,v>,,\.'. ' . ' 

. .  
..:.i. :..,.. . . . . .  

I. ,. . . < .  ._ ' . .  ' .  . 



.. I . . .  . .  
.......... . .  
, ,. .,. 

: ... h. \::>,:< 
. . . . .  '?*,:d ,.:. :, .,,, .-..: ' . ,:.::::. 
i::'<, . 
..'l,. ' 

. .  . , '  . . .  . .  

. . . .  . .  . . . .  . . . . .  . . . .  
. . . . .  . .  . . :  

. .  
. .  . . . . . .  . . .  . . . I .  .: . .  

0 
0 + 
W 

0 

01 

N 

0 

0 

m 

rl 

rl 
M .o 
0 

n * 
I 

' W  
.VI 
.4 

' . 'm 

, '. n 
' i l  

. I  . w .  
..v1 
'.. P 

. ., m': ' 

. ..* 

' 0  

. . .  . .  . .  

d 0  
0 0  + +  
w w  
o m  
m *  

+ +  
4 0 1  

R O  
0 0  

0 0  

rlrl 

* *  

Q s o  
In N 
0 0  

0 0  
* *  

Inn 
I 1  

w w  
O D 9  
M N 
M N  

v n  
I 1  

w w  
O D *  
0 0 1  

4n 

CVN 

rlrl 

* *  

rlrl 

* *  

. .  

. . . . .  

. .  

. . I  . 

. .  . . . .  , .  . .  
. . . .  

% .  

' . .  

. . . .  

. .  . .% ' 

. .  

, .  

. .  ..:. . . .  ' . .  ' , . .  

.... . (. 
. ' I .  

:. . . .' . .  
' .  : . , .. 

. . . . . . .  

. .  , .  . *..:.., . . .  .! 
. I .  . . ' :  . .  . . '  . .  . : . _ . .  . .  . . .  ' : . I . '  , :.:,, 

:. , .. , , ,<:; 

. . . . . .  . .  
. . .  . .  

%. . . . .  
. . .  ... . . . . .  

....... 
. .  . .  .... . . .  . .  

.;:, . "  ' . . :  . 
>,. 

I' . 

::. . 
. . .  . .  
. I. ., . : .. 

.., , : 

.%' . 

. . .  
. 1. 

. .  * %  . . . .,.. ::; ::r 

..<: . 
. . . . .  '7,. , 

. _ .  
... ..... . .  

,".;: 
' ../ . .  . . . . . . .  . . . .  . .  

. .  
. . .  

. .  
...% : . . : . .  

: ' ,.:'.I: 

: .. < :  , , . , . .,'.,, 
. : .  ... .;;j 

i : : :.,: '.<) 

. . .  : : . .  .. 
: : .  . . , .' 
: . I... 

. .  . .  . .  

I .... . :.. I/. .. ..?'! 
.I. :.. , >..Sj . .  

<. . ' I . . .  
. : .  . .  

.'. ,. ....... 
,. .,:.: ,: ..... 

... 
. . . .  

. .  . .  
.: . 

M ri [v?..:.::. 
9 h. Csl.'O' : 

s. .r ' ; , . *  
0 0 0.0: 
so h ..oi.P 
9 R -0.P 
M M M d  

0 0 Of'O 
0009 

rl rl *'d. 

. :. .. 

* * * *  

4 rl rl. 
. .  

. . . .  . . .  

. . . . .  ' .  :.. : .  . . .  
. . . .  

. .  . . .  

. .  . .  
. ' .  

%.. . 
. . . .  . . . . .  
','... . .  

. . . .  
. . . . .  

'.I . . . .  :,:.,: : ; . .:. ... : . .  
... .*. .. . . . . . .  
. . . . . . . .  I '  

. .  
. . .  ... 

.;:.:... . .  . '?:. . 
..;* ' ' 

. . . . . . . . .  
. . . .  
. .  
::. . ,  

I: . .  

. .  
. I  . . . .  . . . .  

. . .  . _ . .  
. .  . .  ;. . . . .  ;, ... ::. 

I . $.:' , 

... . . . . .  
... . % .  ' 

. . .  . .  .",+:. . 
, : ::. .. ..:.,. ..... . .  $.{:'!: .. 

. . . . . . . . .  r..'.:'.,' , -, 
_..I *..:: .. 1 .i 
;:':,..,<:;:::. :.',:: : j! 



.._.__._.-I 
I.. ".. ,:: . . . .  

..--.... .._ 

....... . :.., . . *.."" > .,.. , 5 . r v -  I.' :>. :. . 
. . .  . . .  . . .  . .  

. .  
.... 

. . .  
. . .  .... . .  . . .  

. I  

. .  .:. . '  

. . .  . . .  
... .. . - - - ...... '..:'?.".' . .: . I .:. . . . . . .  . . .  . .  

!:'::,'; . .: , 
...,. ..... 
? : .  . .  
: : ._ .,F. . 
..:. 1 .. , .:.. :.. "' I .'., ,.:, .. , ." . 
;<,;; ' , ! 

i::: .. '. 

.... 
. .  . . .  

... . .  . .  

.. , . .  

: I  

.. . . .  . . .  
.I : . 

I.. : 

i; . ,. . 

L ' .  

. '  '.. 

040 
000 + + +  w w w  
4 O M  

*MOD 

d 9 0  
rl Y.4 rl 
000 

0 0 0  

m m n  
* * I  

* * e  

m o . 9  
N 0- r.1 
000 
000 
* * I  

I 

. .  
.. ' 

I . '  . .  

9. . . : , ' . .  . 
d. . '  :*... 

. .  

. .  

.. .- 
% .  

. . .  

. . .  
.. i 

.... 
r-4 r-4 CJ 

+++. ' w w w  
LnMLn.. o. M d.. 
P f V l  ' : .  

4 d d  

% .  

* * *  
. . . . .  . , .  

...... > '  . . .  

L A  
. . .  

< %  .>.I ".', : 
' . .  . , . .  . .  . .  

. . . .  
' : I.: . . . .  

. . .  

. .  

. .  
"*', 

I. . ..... . %  . 
,. .. 

. . .  

1 '. 
' (:.. 
'p..: 

f. : 

. I. . . . ~. 

. . . .  

: .. 
.... . .  

. . . . . .  , ,  . . 
. . '  . . . L .  

. %  

n 
n 

W 
m 
J 

3 

CL 

x 
H 

U 
U 

> .  . :. . .e.. , '  

. . . . . . . .  . . . . .  M w .m'.m '.: . . . .  . . . .  .. ' , ..I . . < ; ,  ' 
P rl M,CV : :  

py M M'M ' i < .  

. . .  
. . .  . I  : i 

r o t *  

0 0 0 0  
. .  : 

. _  

: . .  

. .  
. .  

. .  
' ,; ' . _.  
..... 
:_ . 

. . .  
... 

,' ..I. . 
I . . '  . . .  . .  

. . .  
. .  

. .  . . .  ,'.,' ,: . 
<.,:. '. . . _ .  . 

. '. . . . .  ,.,,>:; :.; 
: :..<:,:: .;,; 

..... .;:> .:: 
' '., ,;:;,:.-;, ::: 

,<Y/.?.  .: :: . '.>>'' .... 'L !  
i. .$:..'::... ::>:! 

. (.. , 
. .  

., .I. ?' . . .  

. .  ...... . .  . : .  . .  

I. . . .  . .  



. ." - . . . .  - ..... - - ..- .............. I"' .- 
, . . .  

I. ,,..____ ~ _..-- - . . . . . .  -7 
. .  

fm 
. . .  
,f. ... 

I . ..:: 
. . . . . . .  

.;' . 

. .  
. . . . . . .  &f .:: 

. .  . . .  
. :. 

. . .  . . .  ; ' d  : 
',..!... : . .  
. I.. 

'. ,<L. : :. .: y; . 
. , .:. . .  

. .  

. .  . . . . . . .  I . .  

. . . .  .::.: . . ' .  I .. . . . . . . .  
:.. . .  

'.>; ............... 
. . . .  
. ,. 

.' . . . .  

. .  . .  ,; " . 

i.:. .: 
... 

. . . .  .._ , 

... . .  

. . .  

. .  

. .  
I:.: ' ' 

(. .... ::. ... : 
!:j: I.,' 1: , : 
$$,j . ..: , ' . ,.. . .... . . .  . .  
i '  . . . . . . .  . . .  

. .  

. .  
. . .  

.... . . . .  

. .  
. . .  

7 .  

. .  
. .  

: .  . : .  . 
I .  . . .  . .  . .  
. . .  . .  
/., . 

, .* . 
. . .  

l-i . .  
. . .  

. .  ,: . . 
. . . . .  . . . . .  . .  . .  

.: . 

. : .  ' 

. . .  u 
0 r 

: . x 

. .  . O A  0 
2 2  2 w w  w 
m o  01 
0 117 P 

. .  

* *  
00M R 

I). 113 0 
0 c-4 rl 
0 0  0 
* *  
0 0  0 

. .  
. .  . . .  . .  . . . .  . .  . . .  

, I  . 
. . . . .  

. . . .  . . .  

*d 9 
N 0. c4 
00 0 
0 0  0 
* *  + 

. .  : :  

VI u3 113 
rl.d l-i 

1 1  I . .  w w  w 
h R  l-i 
0 0 9  00 

4 Ln. d . .  

. . :  . . .  

. .  * *  ... . .  . . . .  

. .  

. .  

. . . .  . .  

. . . . . .  . . . .  . .  
. .  . . . .  

. . .  
. . .  . . .  . .  . .  ..: 

1 

j 

i 

. .  . . . .  
. . . .  . '. . . .  

. . .  . . . .  
: :. 

' .:.. 
' . I  . . 

. . . . . . . .  . . . . . .  . . . . . .  
..:,.. . 

. .  
,,:, I. 

. . . .  

::., '. ': 
. <  . , <  : ' 
. . . . . .  . .% .: . . . . . .  . .  .. ,".', . . .  

I '  

. . '. , .. . .  . . .  
:. . '  . . . . .  . . .  . . .  . . . . .  . . . . . . . .  ;. : 
:.. -,,.:. . ,  
; j, ;;,x.. : .-; :. .' ':' 

. . . . .  .i :; 

. . . . .  
.... . . :  ::: , . : 

. . .  : i .  
% .  I . .  . . . . . .  I 

. .: 
',....:I. .... . * .  . .  . . . . . . .  . . .  . . . . .  . 

. .  

. .  

. . .  . . .  ...;: j::., I .  I' 

, ,, '..: .,,> :.. : ."" 

.... ..;: i* . . .  ,.:: 

..... ..':... . . .  

. ..:. . . .  
. .  
" : %.. '.1 

... . . .  . .  
.: " b 

. .  I 
' ..I. . . .  

. . . . . . .  . . '  , . :/. 

. >.: . : .  .:.* j , 

..... .'( :, 
.:, ;..:; . 

: . .".. 
'. . I , ; ,  

. .  
. . . .  
. .: . . 
. . . .  . . .  

.. ::.. 
:. 1 
. .  . .  iJ7 

I 
w 
O1 
P 
P 

d 
i:. 
>. 
..: . v.: 

'.. 

. . .  .: .. 

n 
n 

W 
m 

I 

4 
3 
i 

r 
!-! 

u' 
U 

I" 

!. j: 
c ' ;  i:" 
k2 

!. ; 
!: :. 

! .: 
?i 

','. 
..> 

<>. 

. >: 

. .I 
I . .  

. .  
!".. .. : 
t >: . .%. *' ; 
!. . ... ... 

. < .  

I 

. .  
:. : : 

:, 

. '  ..;.: , . . . .  

.I . . . .  

. .  

. .  
, '. , .  . 

: '. ' .b 

. .  .:: . 
:,. . . . .  . . . !  ' .  , . : .  

. .  
. .  . . . . . .  

i '  

. . . . .  . . . . .  . .  

. .  . . . . . .  

.: ' 

..., . . . . .  
. :, . . . . . . .  
: . : , . .: 

. . . . .  . .  . .  ..:. . 
..... I : .... .! . . .  .: .. . . . . . . . .  
. . .  ... :,<: ;+'I . . .  -:! . . . . .  , .  .:.;:. . . .  . . . . . .  .: . . . . .  . . . . . . .  : _,. . . .  I . . . . . .  . . . . .  

. . .  . .  , . . . . .  . . . . .  . . . . . . .  
: . 

v : ' .  . . ... 

' .  .; ,;' i 
: : .  . . . .  

. .  
. . .  : . .  1 . .  

. .  

. . .  :: . . . .  
, .. ', 
:... , ' <. I ' .  

. .  : .  

. . .  
, . .  
, . '  

H . f i  
A !  

. .  

:. ...... ' .  . . . .  :.... . .  . . .  . . .  . .  . .  

. .  . .  
. . .  

. . .  
. .  
.. , .: ' . . '  

. .  

. . .  

. .  

i w w  
M H H  
P I-+ 

I ; r r  

I 

! .  . .  . . .  

. Q: 'u ..E: :a:< .d 

:.. I 'd w 
.:W-,.I. ... 4 

.I.;L U,';.'; 

. :.,:. .% .. , LL-:i 

. . : i : .m ..y 

:,:&,:o: i 

. . .  . . . . . . . . . .  . . .  . .  . . .  
: .............. 
. : <  .... :.. .. , 

. . .  

. .  . . .  . .  . .: . . .  . . . .  . . .  
I . .  , ; , '  : 
! . .  1'. 

,' . ,:: F ~. 



- . -  . -  - .......... - .  - - - - - ..-. ---... 
-----1 ' :! .- .- .1 I I ._. ._ 

-:- .... . .  
m . . : . , .  .., 

. . . . . .  . . .  , 1 . .  
. < .  . . . . . .  

. .  ,*\pr:.$. ...'..? .. I-?% :: ,=. ... ! . . . . . .  . > ..,I , 
, . %  . . . .  . .  :., f ..... :.; 

:-. . '. ,, .: i.'. 
,' , j.' : '. 2. : ,. c;"" ' . . .  . .  
..... :.3 ..., . ..:.. ': 
I". : " 
b. ,  .. 'e :: 

, p:;; , '.: :; 
. . .  

.... :.. .... 

0 
0 + 
W 
Q 
rl 

so 
os 
0 
0 

0 
* 

rl 
PJ 
0 
0 

lr3 

I 
w 
M so 

4 

d . .  

in 

W 
OI 
9. 

M 

7 .: 

PI,:; 
..A ' 

. . .  . .  . . .  : . .  . 

.: .:. . : 
_ % .  , . : .  . ... . . . .  . .  
. .  :.. , .. 

. . .  . .  
, . .  . . .  

. . . . . . . . .  . .  . . . . .  . . .  . . . .  . . . .  . .  : . . -  
. .  . . .  
.I.' . . .  

. .  . . . . . .  .. ... . . .  
. .  

. . .  . .  

. . . .  
T: ' 

. .  
i: '. 

... 

. . .  
. I .  . 
. ,I ' 

. .  
. I> .. 

. . .  , . .  . 

, .  

. . .  . .  . .  

. . . .  

:. .... 
" : .  ., 

' ' *. 

/ .  . 
. . . . .  ..o 
. .  . '.p, 

..:. ': N 

. . .  
1: : 

a .  . 

e 
E 
K 
'A 
I . +  

. . . . . .  !-I 
. :  w 

I 
. :.. 3 

. a  . .  

. .  

. . .  

. .  . . .  
, I  : . . . .  ... I..'. .... 
, . .  , :  

. . .  
. I  . 
. .  

. .  

. .: 
. . .  . . . . .  

. .  

*..; : ' 

.:: :;!': pL 

. .  1 ... a 
, '. ,:,;j . .  K 
. . . . .  :,>I e 
, .. , ::., : + 

. . .  
. . . . .  
;'.;..: .... 
:::: . :. I: '.::I .y 
I . .  .. .I.. 

. . . . . .  
.. . 2 .  : 

, I.:.: . .:: 
I . . .% . I. . .  
, i' " . .' 
:5::' . . . . . . .& .' . 

~ ,' .. 
. ..:, 

. :. .. 
. '.. . .:.. 

. .  ... . .  

. . . .  
.I . . . . . . . .  
.......... ~ 

'. 1:': c:.: . .  . . . . .  . . . . . .  i 

. % .  . .  '< : . ' :I . . .  

. . I .  

... . . .  
. :  . .  . .  

. . .  
.I , . . .  . . < . .  . . . I .  . :. . . . . .  I 
: ,,>, . . .  
: ,, . . . . . . .  . ,. . 

. I  . . . .  
. .  

. .  , .., 
. . .  . . . .  .... 

. .  . . . .  . . . .  
.I .I . . .  . .  . . . .  . .  

. . .  . .  . . . .  .. >. . . 
: ' ::<; ., 
' % .  

. . .  . . .  

. .  . .  

. . _ .  
. .%I . .  . ., . 
. . '  

. . . .  
. . .  

::: r:. '.'., . . <.:.. . . .: ,.'::'\,'. , . . .  . .  . . % .  . 

. . .  
. .  

. .  . . . . .  . '. 
. . . :  . . .  . .  . .  . . .  . ,  

: . %  . . . . . . . .  . .  ' .  
. .  . . . . .  ..* . .  

. . . .  

. i 

. ,. 

. . .  
. . .  . .  . . . .  . .  . .  
. . .  . .  

. .  . .  . . .  . . .  . . . .  n 'I .: , ' .  ,: ., .. ' .  ........ i . . . . . . .  . %..  ....... 

: . .  
. . . .  

. . .  

W i 
e a ;  m I 0 :  
P -* 
N oii 

. . .  i 
/: , ,  

. . .  

. .  

. . . .  . ., 
: >  ', ' 

. . > . .  . . . . .  . . .  
. .  
. . . . .  : . . . . .  * , :  

0 0 '.* .; 
0 0 o;.o '. ; 

4 '  . . .  . . .  . . .  
, . :. '. , : . . %  .. %. . . . .  . . . I  . .  . . . . . . . .  
. . .  . .  . , I  

. .  . . . . .  . .  

. . . . .  . ,  .... . . . .  :. .. .I. : , , 
: .  . .  

.% . . .  
... ' % %  . ......... 
.: ., . . :. : ' 

.... :': . 
',.. : . ... : '..'I' .. 

:,.: ,+'. ' :  

. .:, ' I." ' 

. .  
' ' e.. ' 

..' x;;.:. . .<', . . . ' : . .  . . .  0.0. , , " .  
. .  

rl rl " '  * * " . '  
4 rl : "< ' 

_.: . . . . . . .  . .I :. . . . . . .  . . .  
. . . . .  ' .  'I. ' 
-.:.. ::, . . . . . .  . . : .  . .  

. >:.. . 
' . ; ..-.i,: . . . . . . .  ..:. . 
' ' .: '? ": 

I .. A ;.'. ' , 

I .  ,.,..; .,,; '. 
, :  ,.: 

. . . . .  
. . .  

; :  . .  ..,.. . . . .  , . .  . . . . . . .  
.... 

. ' i:.. % .  

. . . .  . .: . . .  . .: 
. . .  . . .  .' I. : :, 

i'. :., . 
. . .  
I: ' ._ 
r .  

. . .  . .  



. . . . .  ..... . 
. . . .  . . . .  

. .  . .  
. .  . .  

. . . . . .  . . .  . .  . . .  
. . . . .  . .  

. .  

. . .  . .  

PERIOD 28-JUN-.8S~?16(.~03-JU 

1 4ALYSISl TIME: 10.0 MINS ISATE: 12-JUL-85@11:25 DECAY HOURS= 211. 
5MPLINGl TIWE:120+0 HOURS CFM: 2.0 

. . . . . . . . . .  

EFFLUENT ACTIWITY PAGE 1 FILTER PRIMARY GROSS BKGD 
%MPC 3 ,  IDENT, ISOTOPE COlJN7S LLD CF'Mt-ERROR EFF'IC VOL(ML) lI-CI/ML t-ERROR U-CI +-ERROR 

. . .  
.. . ; 1, ..': F.E-9,AA. PU-234 ..:,...' . .  , .  

.'..z. . . . . . . . . .  i.: 1 : o ~ ~  ..pu-.2'39 ' $.I2 7+39E.v15.  2.t.74E-15 0,023 0.008 1 2 2 3 E t 0 1  
. .  . .  : '3 :.'.'%'Yj'FE-12. :. .pU-239 " , I .. 

4 FE-34 F'U-23Y 4 .  1 4  0,587 0,219 0 . 3 4 6  
ICiGE?J ->DL1 : 

. . . .  
. I .  . 

. ,  . .  . .  . .  . . .  . . .  . . . . .  . . . . .  . . . . . . .  . . . .  . .  . . . .  
, .. I .. , . , . :  

. .  . .  

. . .  

, 
. .  

. . I .  . .  . . _i_ - . . 

. . . . . . . . .  
. . . . . . . . .  . .  , ._ : ' " 

I 

. . . . .  . . . . . . .  ....... :. . . . . . . . . . . .  .: 

. . . . . .  . .  . . .  . . .  ' . .: 

. . . . . . .  . .  . . . .  
. . . . . . . . . . . . .  

. . . . . .  
. .  . . .  . . . . .  . . .  . . . . . . .  . . . .  . . .  

. .  

. . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . _ .  . . . .  

. .  
. .  

. . . . . . . . .  . . . . .  . . . . .  . . . . . . . . . . .  i . . . . . . . .  . . .  . . . . . .  . . .  . . . .  . . . . .  . :  . .  , > : %  .:. 
. . . . .  . . .  .:". 
. . . . . . . . . . . .  

; .  ' ... . . . . .  . . .  . . .  . . . .  . . . . .  . . . . . .  . . . . . . . . .  
. .  

. .  I .  

. . . . . %  

. : 

" . . I  

. .  
..% 

, . .  , 
' . I  . . 

1 

I 

. i - .->, . .  . . . .  

i 



7 .... :>. .... %.. . . .  . . . .  
: . -I- - I..,.. < .. ,. ...%I. 

-_ 
R..:.Ay .... <.. :::: . . ,. :I/'. .. :.;.: . . . .  . . . . .  
. . . .  . i. , .... 
. . . . .  . .  

> ' .  

.;:: 

8 . .  , 
.:.. 

. .  
. ,.. . . .  . .  

. .  

. . . .  . .  , , . '..,A :. 

. I . . ,  . I :  

;<:. , : .. ' 

i . . . . . . . . . .  : 

.I, .., : 
. . . . . . . . . .  

. ::. 

. . . . .  

. . . .  

. . .  
. .  

. .  
. . . . .  . .  

, .  . .  

. .  ., . 

. .  

. . .  

.... . . .  . . :. 
.. : . . .  . .  

:. . 
. . . . .  
.... . .  

. .  

I : . . . .  
. .  . . . .  .: 
. .  . .  

, .  . .  

. .  

. .  

. .  . . .  . . .  
I " . .  . .  

... 

W 
i + 

W 
. .  . .  . . .  . .  
. . .  

. . .  

. .  .... 
. . .  . . . .  

. .  

. .  ' , :' : ::"' . 
':, .:;;:;, . .  ... 
'I' .... ._ _ . .  

:. : . .  
. .  . .  . . .  . .  : .. . . . . . . . .  . . . .  . .  . .  . .  

. . . . . .  
1 . .  . .  

, .  . .  . . .  . .  ... . . . .  . . .  . . . .  . . > :  

... ::. 

. .  ... . .  . : .  . , .. . . . . .  . . .  
I %  

I . .  . . . . .  
'I..: .: 

.::. , :. 
,' .,, .: ., . 

. .  
.... '.. I' .". 
. , I  . .  . .  
. .% . .  

. .  . .  . .  

. .  

. .  : . . .  . . . . . .  . . . .  

. .  . . . . . . . . .  
I .  . . .  : ... 
. . . . .  . . . . .  I. .. :.... ..... . . . .  , . ' .  . 

, .._:.<: 
, .. :I ;. ' 

. .: : . ..:, . . . . .  
: ....... 

. . . .  
. . .  

. .  . . . . . .  . .  :<. . . .  
' ,.' 

. . . .  : <;; . . . . .  
. . .  j'.'? ,:<, : .  . % .  . , ' . .  
I .  

_' .:..'.A' 1,::: 
.. .: . . . . . .  I 

. v ;  ' " 

,' %:.', .: , 

. .  . I .  

..... 

. . . .  
. .  . . '  

:>.. . .  
. . .  

. .  . . . .  . .  
' .. ,, . 
. . .  : . . . . .  . . .  I , .  . . . . .  . . . . . . . .  . , .. 

M . ..'iY.,', 
9 : :,;: 

.. .,.:::$ .: I . . . . . .  . . . . .  . .  

i-0 
il I. a 3  ., 

.% . ,%. , 

:.: 
. .  . . . . .  
. .  , . .  . . .  . .  

. . '  . . .  
. . .  . . .  . .  . . .  . . .  . :  . .  

. . . .  . .  
>:. , ... . . . . . .  

a:. ' : . 
. . .  . ' . '.', . : * 

. . . . . .  . .  . .  . .  . . .  . .  
('... .. .... 

. .  , . . '  . . . : .  
. : .I .. . . . . . .  

, .. ,' .... . , '  .. . . . .  1 .'; :j 

,.. .,<' I '.,'. : . :':: . ; .'.,.. 

. .  I 

. . . .  

. . . . . .  . ' .  . . .  . .  . '  : I 

:./ . . ' .  : 
. .  

. .  . .  
. .  ': . ' 

. . .  . .  

' . .:. - . .  

L '  

. .  

. . .  
' >,? . ;'. 

<:: .". : 
. .  
, '  ..% 7 ' :  .I '.'.:! 

. . . . .  '., " 

. :  

! . .  . . .  
. '. 

j. .**:: 
i 
8 .  

. . .  
. .  . .  

.... . .  . . .  
. . . .  

. .  
I .  :. , ::. :: 

i ..:" 
!:: :.I 

I . .  I : ....... 
. ,. 
! . ,:.. i'f,:.'. 



I:,:,' .... :... . . .  . .  
;;; i < , ',;.:.: .. 
j:,::;,:, ' ,: : 1 i 

i I , ', 
;. ' ' 
i.. , . .  . .  . 
. . . .  ... . . .  . .  

. .  
. .  

. . .  . .  

. .  

. .  
. . .  

. .  
. .  . .  

. . . .  
. .  . .  

. .  

. . . .  . .  
.: . . .  
. .  

a !I 

ii: 

':. w 
' P  

Q 

LL 

w 
I 

. .  4- 
i-4 

: u 
t . .  . .  

. . .  ; . . .  . 3 . .  

, . . i ., . . .  . <: . . .  

0 
0 
i- 
w 

. . .  . . . .  . . . .  
. . .  . :  

. : . . .  : 

.: . .  
:.. , . . . .  

.:' .. : ' 

::.>:. .j' : 
. . .  

. .  

: . 
. . . .  ' .  . 

. i< . . .,. 
, . .  . . . .  
i ' .  ; 

'.. 

I .. 
. .  . .  
. .  . . . .  ..: 

. .  

. .  
. .  

0 



pTTFw 
, <,;., :..:<.,: 
I... ..:. . . . .  
: ' , .,';>.:' 
!A:.,.: .. ',' i 

. . . . . . . .  . . . . . .  

. .  . .  
: % \  . ' 

c---v:-..-.. * 
. .  . .  I...:. 6?::.,:!.; 1- 

.:I.:':: ., , .... 
. .  . .  ' .  . . .  

. . . . .  . . .  . .  
. ' .  

. . .  

. . .  . .  

. . . .  .. ,. 
j ' .  
. . .  . .  

. .  I .  . .  

. . . .  :.. . .  
[ ',i( . ,:.: 
r:.<., 
?,' . ' 
1.. 

. . .  

. . . .  , .  . .  

".% . .  
. . . .  :. . .  

: . :. 8.: 

. .  
I.. . . . .  . .  
' .  . 

. .  

. .  

. . .  
. .  
.... . . .  
: '  4 . .  

. . . .  . .  
. .  . .  

'. I 

. . .  
' 

. . . .  

. .  . .  I .  

. .  +--. Y W 
I + 

. . .  .. '. . . .  . . .  . .  
. . . . . .  . .  

H . .  
.:. ' . . u 
8 , .  . . .  i 
' . '  . 2 

. . .  
. .  
:: : ::. : 

. . . . . . .  ;: i: , '  .. 

,." . :.., . 
. . I .  ' . .  . . . .  .. ' , :  

. ' . , '  . .  
. I '  , . . ' . . . .  

. . .  % .  

. :  
. .  . .  * . '  

+I. ,'. ' 
.... 
. . . . .  . .  

'* . : . . . .  
, ... :., . . .  

.. ' . .  . .  . .  . . .  
. .  

....... 

. .  

. . . . .  . . . .  . %  

... 

< .  . . .  

. . .  .<"' . .  . .  . .  .."' 

.... . . .  ... : ' . .  . ..!..? 

~ : . !  
. . . . . .  .... . . .  .:..i 

. . I  . .  
... : : ., . . ' .  

. .;..' 
. . . .  

. .  .,/..:. . 
. :...:',.' 

:.: ..... I 

. .  . .:.:::.:I 

... . .  ..: :..,..i . ' : . ; : ; I  
.: . . : . j 4  

. : , , :  .... *;.< 
. . . .  .<  .. 

. . . . . . . . .  

. , .  . .. , . 
...... 

...... 1.:; 
. . . . . .  ,,... . 
. : : ..I.; 

..... ' i  . . . . . .  
. .  . . . . . .  . . .  . . . . . .  3 % ;  

: . . . .  " i 
. I  . . , : .  ..... 

. . I . .  . . :  . . .  .. , . . I  . .  
. . . .  
. .  . .  . .  

. . .  

' . 1. .... . .  . . .  . .  
.I .;. . . . . .  

. . . .  

. .  , 
' . .  i 

. '  . :. :. 
8 . . . .  
. .  . . .  . . .  
. . .  .... 

. . . .  
. .  

f .  .. "' ' ' 

. .  . .  : 

' .  . .i 

. . .  . .  

. . .  , 
.... 
. '.. 
. .  . .  . .  . . .  . . .  . . .  . .  

I' ' . .  
_.. ,.: ' 

. . . . . .  . . .  . . . .  . .  

. .  . .  . .  . . :  . .  

. .  . .  
I. , . 

' #  

' 1  . .  
. .'. 
. .: . . .  . .  
. .  . .  

. . . .  .. ' ,. ' '! . .  

. .  
::. . :: . . .  . . .  . . . . . .  



.... .:: .:.;.I . .  . . . . .  
\. 6 : !.'.. : 

;.. ,, 
.. >q, . !<:  
..... .,. . , . :  
. .  . .  . . .  

. '. 

. : .  . .  
. .  

. .  . .  

i .  

. .  

. .  
. . . .  

. . . . .  

. .  

' .":. 

, , . , r' , ." . : 

' 5 : .  . 
. ..,'. . ...... 

.. I 
:. , . . . . . . .  . . .  

.& 
0 
E 

' E  
LI 
I + 
!-I 
0 
I 
..3 

.E 

.G 
Y 

.:& 
'W 

' I  
..' + . . .  

. .  
. .  . .  

..I . . .  
... . ..)i 

. .I ... I 

. .  

. .  

. . .  

. . .  
. .  I 

' :::- " 
. . %  

. . . % .  . 
, I"..  

. . .  

. .  

. .  
. .  . .  

. . . . .  
, ' 1  . ..;. : 

. .  

.,' 
. . . .  , . .  . 

. .  

. ' .  . . .  
. . . . .  

. .  . .  
. .  

... . . . .  
........ 

. .  . .  
% .  . .,:. . . . .  
I .  

. . . .  

. .  . .  

. .  
. .  

. :  .... 
. . .  

. :. . .  
. .  

. . % '  ' , 

. ,*: . . . . . .  
. .  . . .  
. .  I 

. .  

. .  

.. : 
. .  .._ 

. .  

. . . . . .  . . .  
, - . : I  . _  ' 

. .  . '.( . . 
i'. , i 

. . .  . . . . . . . . .  
. . . .  . .  . .  

. . . .  ... . .  . . .  . . . .  
I. . . . . . .  
A ' . . '  . 

,. ., : .. 
.%. . 

. ' I  

. .  
. . . . .  

' %.. . . .  . . . .  . . .  . . .  
. .  . . . .  

% .  

' , ..: 
. . .  

, .  . .  

. .  . .  
:. 
. . .  . .  
. .  

. .  . .  
: .. . .  ...... 
. . .  

. . '. 
. . . . . .  
. . . . .  
. .  . .  
. . .  . . .  

~ ... . .  ..... , .. . .% .; :. 
' ., ' .. ..I . . . .  
.: ;', /:.. 

.% :(..:. :: . %'.. < , . .< 1 .. 
, .:;.; 
. <:'I 

.... . ,  . .  
.: ' i 
. ..: 

, > .  '. . . .  

'. . 

. . .  : 
.... . . .  

. : .  

_ .  . .  . . .  

. .  .: ;',<':, 



C C  I H P U L S E 3 3  

EA8 . .TA-43-1 TYPE: STAKXA3 .ScI lPL.ING PERS 
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TA-43-1 TYPE: STAKCA) SAMPLING PERIOD 1 6 - A l J G - 8 5 ~ 1 ~ ~ ~ 2 3 - A U G - 8 S ~ 1 6  
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C C  I M P U L S E 3 3  
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C C  I H P U L S E  33 

CI: TA-3s-7 TYPE: STAKXCI) SAHPLING PERIOD Ol-FEB-85@16<>08-FEB-85@16 

LYSIS3 TIHE: 10.8 HINS DATE: 19-FEB-85@12:32 DECAY HOURS= 261. 
PLINGJ TIPlE.'168.0 HOURS CFM: 2.0 

TH OF BURIAL CORRECTION FACTORs2.33 (MULTIPLICATIVE) 

FILTER PRIHARY GROSS BKGD EFFLUENT ACTI.UITY PAGE 1 
XMPC IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(ML) U-CI/HL +-ERROR U-CI +-ERROR 

FE-2 PU-239 9. 6 0.133 0.122 0.331 4.88Et12 3+89€-15 1.62E-15 0.019 0.008 6+48E+00 
FE-7 PU-239 12. 8 0.233 0.158 0.323 1+00E+12 5.00E-15 1.92E-15 0.005 0.002 8+33E+00 
FE-8 PU-239 4. 11 0.399 0.158 0.300 

om - > D L ~ :  . 
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C C  I H P U L S E 3 3  

:REA: TA-35-7 TYPE: STAKCA) SAHPLING PERIOD 08-FEB-85@1d!<>15-FEB-85@16 

NALYSIS3 TIHE: 10.0 HINS DATE: 22-FEB-85013836 DECAY HOURS- 166. 
AHPLINGI TIHE:l68+0.HOURS CFH: 2.0 

EPTH OF BURIAL CORRECTION FACTORs2.33 (HULTIPLICATIUE) 

FILTER PRIHARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
!Or IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC. UOL(HL) U-CI/HL +-ERROR U-CI +ERROR XMPC 

1 FE-2 PU-239 8. 9 0.311 0.136 0.332 
2 FE-7 PU-239 2. 10 0.355 0.142 0.330 
3 FE-8 PU-239 2. 7 0.177 0.139 0.328 

.OGGED ->DL1 t 

I 

0 

i 

! !  

I 

. . .  



C C  I I4 P U L S E 33  

EA: TA-35-7 TYP.E: STAKCA) SAMPLING PERIOD 15-FEB-85@16(>22-FEB-85@16 

CILYSISI TIHE: 1014 HINS DATE: Ol-MAR-85@13:58 DECAY HOURS= 166. 
HPLINGI TIME:168rO HOURS CFM: 2e.O 

PTH OF BURIAL CORRECTION FACTOR12433 (MULTIPLICATIVE) 

IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(HL) U-CI/ML +-ERROR U-Cf +-ERROR XMPC 
FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 

1 FE-2 PU-239 12. 15 0.644 0,353 0.358 
2 FE-7 PU-239 2. 6 0.155 0.123 0.354 
3 FE-8 PU-239 4.  8 0,244 0.101 0,343 
GGED ->DLl: 

3 

9 

IO 

83 
. I  
: l i  

' ; I s  
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l i  
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C C  I M P U L S E 3 3  . .  

tEA: TA-35-7 TYPE: STAKCA) SAMPLING PERIOD 22-FEB-85@16<>01-MAR-85@16 

I A L Y S I S J  TIME: 10.0 MINS DATE:. 08-MAR-89@12:91 DECAY HOURS= 165. 
IMPLING1 T I M E : 1 6 8 * 0  HOURS CFM: 2.0 

IPTH O F  B U R I A L  CORRECTION FACTORz2.33 ( M U L T I P L I C A T I V E )  
\ 

F I L T E R  PRIMARY GROSS . EKGD EFFLUENT A C T I V I T Y  PAGE 1 
1. IDENT. 'ISOTOPE COUNTS L L D  CPMt-ERROR E F F I C  UOL(ML) U - C I M L  t-ERROR U - C I  +-ERROR XMPC 

1 . FE-2 PU-239 7. 12 01455 0.181 0.344 
2 FE-7 PU-239 6. 7 01200 0.122 0.326 
3 FE-8 PU-239 131 17 0.795 0*22? 0.358 

IGGED ->DLl :  

I 

3 

1 
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, 3  
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C C  I M P U L S E -11 

:REA: TA-35-7 TYPE i STAKCA) SAMPLING PERIOD 01-MAR-85@16(>08-MAR-85@16 

M L Y S I S J  TIME: 10.0 MINS DATE: lS-MAR-85@11:07 DECAY HOUI?S= 163. 
:AMPLING3 T I M E : 1 6 8 * 0  HOURS CFM: 2'.0 

iEPTH OF BURIAL  CORRECTION FACTOR=2*33 ( M U L T I P L I C A T I V E )  

PAGE 1 F I L T E R  PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
!O*  I D E N T I  ISOTOPE COUNTS L L D  CPMC-ERROR E F F I C  VOL(ML) U-CI/ML +-ERROR U - C I  +-ERROR XMPC 

1 F E - 2  PU-239 2. 6 0.155 0.200 0+324 
2 FE-7 PU-239 11. 12 0.47'2 0.171 0.337 
3 FE-8 PU-239 12. 16 0.688 0.247 0,337 

.OGGED ->DL l :  

. .  



C C  I M P U L S E I1 

3EA: TA-35-7 TYPE: STAK(A3 SAMPLING PERIOD 08-MAR-85@16~r lS -MAR-85@16 

4ALYSIS l  TIME: 10.0 MINS DATE: 22-MAR-85@15:17 DECAY HOURS= 167. 
1MPLINGl TIME:168;0 HOURS CFM: 2.0  

ZPTH OF BURIAL CORRECTION FACTOR=2.33 (MULTIPLICATIVE)  

PAGE 1 FILTER PRIMARY GROSS' BKGD EFFLUENT ACTIV ITY 
I t  IDENT. ISOTOPE COUNTS LLII CPMt-ERROR E F F I C  V O L ( M L 1  U-CI/ML +-ERROR . U - C I  +-ERROR XMPC 

1 FE-2 PU-23? 3. '7 01216 0.213 0.313 
2 FE-7 PU-239 8 .  16 0.700 0.189 01348 
3 FE-8 PU-23? 9 t  6 0.133 0.150 0.343 - 5 . 6 7 E t 1 1  4.10E-15 1 t 6 5 E - 1 5  01002 01001 6.84E1.00 

X G E D  -3DL1: 
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f C  I M P . U  L S E 11 

)REA: TA--35-7 TYPE: STAKCAI SAMPLING PERIOD 15-MAR-85@16~)22-MAR-85@16 

..:. := 
' . ;$':$?*' 

. . .,$*'.! 
. .> 

iNALYSIS3 TIME: 1010 MINS DATE: 29-MAR-85@14:01 DECAY HOURS= 166+ 
iAMPLING3 TIME:168r0 HOURS CFM: 210 

, . '>,::$ 
3 . .  

. .  
... .. 

1EP'Th.I OF BURIAL CORRECTION FACTOR=2433 (MULTIPLICATIVE)  

- 
... 
. s i  

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIV ITY FAGE 1 
.... .. i. .:, . ,  
I .  .. . 

UOL(ML) U-CI/ML +-ERROR U-CI  +-ERROR XMPC .'< 
4 0 4  IDENT. ISOTOPE COUNTS LLD CPM+-ERROR E F F I C  

1 FE-2 FIJ-239 81 8 01249 04083 01349 
2 FE-7 F'U-239 11. 12 0 1 4 5 5  01181 01362 
3 F'E-8 F'U-239 4r 6 0 1 1 4 4  O r 1 0 1  0 1 3 3 4  
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C C I N P U L S E 3 3  

. . . . . . . .  . . .  
. .  

:.. 
EA: TA-35-7 TYP 

I . .  - -.-. .-. ...-.. - _. 
I d  i. 

1 

4 
MPLINGJ TIME: 96.0 HOURS CFM: 2.0  

. . .  . . . . . . . . . . .  . . . . . . . . . . .  
, I  

.: 6 

. .  

. . . . . .  . . . .  . . . . . . .  . . . . . . . . .  . . .  . . " I  
. I  

, :i 

. . .  
. .  

. .  
. . . .  

. .  
. .  

.-. 

1 
PAGE 1" ' 

PTH OF BUR 

t IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/MI, +-ERROR U-CX $-ERROR ZMPC 
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C C  I M F ' U  L S E 3 3  
I 

. . . . . . . . . . . . . . . . . . .  ._._ _---- r - -  
:EA: TA-35-7 TYPE: STAKXA3- SAHPLING PERIOD 06-DEC-85@16<>13-DEC-85@ 

i:30 DECAY HOURS, 
. . . . . . .  

. . .  . .  . . .  . .  

. . .  

:PTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

. . .  
. .  . .  

. . . .  . . .  __.. ;;. _... 2.2:-.- U-CI +-ERROR XMPC ERfirUR, EFF.X.C 
........... ..._.......... 

1 FE-2 PU-23? ? *  7 0 1 2 1 0  0 1 1 4 5  01352 4 * 8 8 E + 1 2  3.5QE-15 1157E-15 01018 0,008 6+00Et00 
2 FE-7 PU-239 111 3 0 1 4 0 0  01699 01352 1 1 0 0 E t 1 2  3165E-15 3*3OE-15 0,004 0,003 6 + 0 B E t 0 0  
3'1.. , FE-8 , :PU-239, , . .  . . .  . . . . .  . .  . ..,' . . .  . .  . .  
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c c  I P! P U ' L  s E: 3 3  

REA: TA-21 TYPE: STAKCA) SAMF'L.ING PERIrJD 18-JAN-85@16(~~25-JRN-6~~16 

NALYSISJ TIME: 1010 MINS ISATE: 01-FEB-85@16:51 DECAY HOURS= 169, 
AMPLINGI TIME:168+O HOURS CFW: 210 

EPTH OF BURIAL CORRECTION FACTOR=2+'33 (MULTIPLICATIVE)  

FILTER P H I MARY 
0 1  IISENT+ .ISOTOPE 

1 313-FE-1 PU-239 
2 31.4-FE-1. F'U-239 
3 313-FE-2 F'U-239 
4 314  - F E . . . . ~  pc-;:x~cj 
5 4-FE-1 F'U-239 
6 315-FE-1 PU-239 
7 150-FE-1 PU-235) 
8 257-FE-4 PU-239 
9 324-FEL1 PU-239 

10 3-FE-6 U-235 
11 3-FE-1 U-235 
12 4-FE-3 U-235 

.OGGED ->mi : 

GROSS 
COUNTS 

101 
5 ,  

101 
4 ,  
3, 
7. 
5 ,  

23 1 

3, 
6 9  1 

4 6  + 
13, 

EKED 
LLD CPMt-ERROR E F F I C  

8 0,233 0.086 01352 
7 0 1 1 9 Y  0,lOG 0133Y 

1 6  01744 0 + 1 5 ' 4 . 0 + 3 3 4  
7 0+2i)O 0 1 1 7 3  0,338 
8 0,222 0,0&6 0 1 3 4 1  
8 0,233 0+141 01328 
8 9124.9 01180 0 , 3 2 3  
7 0,177 0,130 01307 
5 01088 01060 0,332 
8 0,233 0,158 01326 

20 01974  01347 0 1 3 4 3  
8 01221. 01129 0*30? 

EFFLUENT ACTIV ITY 
UOL(ML) U - C I l H L  +-ERROR 

3 1 7 S E t I 2  4+00E-15 1,80E--15 

PAGE 1 
U-CT +-ERROR XMPC 

01015 

0 1 006 

o +  183 
0 1 002 
0 1 050 

, .  
I . .  

. I  
1 

' .  % I  

.>: .- 
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.... 
'r 

."> : .'%. 8 
I. ..* ' ..-L ... I 
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. .  
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I 

EL 1 . H  P U L S E 3 3  

A: TA-21 TYPE: STAKCA) SAHPLING PERIOD 25-JAN-85@16008-FEB-85@16 

LYSIS3 TIME: 10.8 HINS DATE: 19-FEB-85812t21 'DECAY HOURS= 260. 
PLINGI TIHEt336.0 .HOURS CFHt 2.0 

TH OF BURIAL CORRECTION FACTORz2.33 (MULTIPLICATIVE) 

FILTER PR'IHARY GROSS . BKGD EFFLUENT ACTIVITY 
IDENTI ISOTOPE COUNTS LLD CPHt-ERROR EFFIC '.UOL(pIL) U-CIlHL +-ERROR 

313-FE- 1 
314-FE-1 

i 313-FE-2 
314-FE-7 

; 4 - ~ ~ - 1  
I 315-FE-1 
' 324-FE-1 
. 3-FE-6 

3-FE-1 
' 4-FE-3 
;OED ->DL1 : 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 

U-235 
U-235 
U-235 

4 ?  
4.  
8 .  
9. 

10. 
7. 

10.. 
223 
628 

15. 

8 0.222 0.198 0.340 
6 O i l 4 4  0.123 0.321 
8 0.255 0.101 0.339 

10 0.377 0.198 0.350 
8 0.233 01086 0.365 l r 1 3 E t 1 2  1t73E-15 7e94E-16 

10 0.344 0.218 0.348 
17 0.788 0.214 0 .340 
8 0.244 0.133 0.331 9e74Et12 5164E-14 1t27E-14 

12 0.444. 0.229 0.336 l r 6 4 E t l l  1.S7E-13 3.43E-14 
10 0.377 0.129 0.339 1e56Et13 .2 .73E-15 1108E-15 

PAGE 1 
U-CI +-ERROR XMPC 

. .. 
. .  

. .  

1 

01002 O t O O 1  2.89Et00 

0.549 0.124 2.82E-01 
0.026 Ot006 7.85E-01 
0 .042 0.017 l t36E-02 

. .  .. . 
. . .  
. .  ... .. 
.+: 

...- 

:?!I 

. .. 
.*. . . .. . ... I. 

'.' , 
. .' : '.,. _. . .  
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C C  I M P U L S E 33 

A: TA-21 TYPE: STAKCA). SAHPLING PERIOD 25-JAN-85@160Ol-FEB-85816 

LYSIS3 TIHE: 10.0 HINS DATE: 20-FEB-85@08:33 DECAY HOURS= 449. 
PLING3 TIME:168.0 HOURS CFHt 2.0 

TH OF BURIAL CORRECTION FACTORs2.33 (HULTIPLICATIUE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) u-CI/ML +-ERROR ' U-CI +-ERROR XMPC 

150-FE-1 PU-239 5. 7 0.188 0.161 01314 
257-FE-4 PU-239 13. 8 0.244 0.150 0.350 4 . 9 5 E t l l  5.54E-15 2.09E-15 0.003 0.001 9.23Et00 

OED ->DLl: 
. .  .. ... 

. .  . . .  . .  . . .  

. .  . .  

. .  ., 

I. 

.:. ! 

.. I#; 

... ;.:i 
';.. . - 

_. 
. .  

' ' I  ..: ..... 

, .. . .  . :: . :  - .  
. .  
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C C  I H P U L S E 33  

A: TA-21 TYPE: STAKCA3 SAMPLING PERIOD Ol-FEB-85@16~>08-FEB-85~~6 

LYSIS3  TIME: 10.0 HINS DATE: 20-FEB-85010144 DECAY HOURS= 283. 
P L I N G I  TIHE:168.0 HOURS CFM: 2.0 

TH OF BURIAL CORRECTION FACTORs2.33 (MULTIPLICATIVE).  

F ILTER PRIHARY GROSS BKGD EFFLUENT ACTIV ITY PAGE 1 
IDENT. ISOTOPE COUNTS LLD CPMt-ERROR E F F I C  VOL(ML) U-CI/ML +-ERROR U-CI  +-ERROR XMPC 

' 150-FE-1 PU-239. 1. 7 '0.188 0.161 0.314 
: 257-FE-4 PU-239 3. 8 0.244 0.150 0.350. 
GEII ->DL1 2 
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C C  I H P U L S E 33 

\: TA-21 TYPE: STAKXA) SAHPLING PERIOD 08-FEB-85@16<>15-FEB-85@16 

- Y S I S I  TIHE! 1O.tO HINS DATE: 22-FEB-85@13:36 DECAY HOURS= 166. 
'LING3 TIHEi168.0 HOURS CFH: 2.0 

TH OF BURIAL CORRECTION FACTORe2.33 (HULTIPLICATIUE) 

FILTER PRIflARY 
1KNT. t  ISOTOPE 

'313-FE-1 PU-239 
314-FE-1 PU-239 
313-FE-2 PU-239 
314-FE-7 PU-239 

4-FE-1 PU-239 
31s-FE-1 PU-239 
150-FE-1 PU-239. 
257-FE-4 PU-239 
324-FE-1 PU-239 

3-FE-6 U-235 
3-FE-1 U-235 
4-FE-3 ' U-235 

OED ->DLlt 

GROSS 
COUNTS 

3. 
7. 

28 t 
3. 
7. 
9 .  
5. 

21 . 
6. 

104 t 
37 . 
50 t 

BKGD 
LLD CPHt-ERROR EFFIC 

8 0.222 0.139 0.331 
8 0.233 0.158 ,Or323 

12 0.466 0.158 0.338 
11 0.388 0.169 0.300 
9 0.299 0.157 0.303 

10 0.377 0.109 0.347 
7 0.177 0.130 0.337 
5 0.099 0.086 0.338 
7 0.210 0,126 0.370 

10 0.344 O t l O l  0.352 
7 0.211 0.169 0.328 

13 0.499 0.218 0.352 

EFFLUENT A C T I V I T Y  
UOL (ML) U-CI/HL +-ERROR 

5r54Et12 1t27E-14 3t86E-15 

4t95Et11 lr09E-14 3r38E-15 

4t87Et12 5t24E-14 1t24E-14 
8t19Et10 1t95E-14 .5*32E-15 
7t79Et12 2t35E-14 6t14E-15 

PAGE 1 
U-CI +-ERROR XHPC 

/ 
0.070 0.021 2 t l l E t O l  

0.005 0.002 1t8lEtOl 

0.255 01061 2t62E-01 
0.002 OtOOO 9t76E-02 
0.183 0.048 1t17E-01 
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C C  I M P U L S E 3 3  

r :  TA-21 TYPE 8 STAKXA) SAMPLING PERIOD lS-FEB-85@16<>22-FEB-85@16 

.YSISl TIME: l o t 0  HINS DATE: 01-HAR-85@13:58 DECAY HOURS= 166t 
'LING3 TIHE:168tO HOURS CFH: 2 t O  

'H OF BURIAL CORRECTION FACTORz2t33 (HULTIPLICATIVE) 

'ILTER PRIMARY 
IDENT. ISOTOPE 

313-FE-1 PU-239 
314-FE-1 PU-239 
313-FE-2 PU-239 
314-FE-7 PU-239 

4-FE-1 PU-239 
315-FE-1 PU-239 
150-FE-1 . PU-239 
257-FE-4 PU-239 
324-FE-1 PU-239 

3-FE-6 U-235 
3-FE-1 U-235 
4-FE-3 U-235 

;ED ->DL1: 

GROSS 
COUNTS 

l o t  
3, 
4 t  
3, 

' l i t  

14 t 
9 t  

4t 
10 t 

155. 
101 t 
30 t 

BKGD 
LLD CPMt-ERROR EFFIC 

8 0.266 0.186 01346 
10 01366 01141 Ot345 
8 0,244 01123 0.323 
6 0,166 Oq141 0,306 
7 01211 01126 0.336 

12 Ot488 Ot284 0.t326 
11 01421 01147 0.337 
11 0.421 01164 01306 
8 01266 01086 01334 
6 0,133 0,050 0,345' 
6 01155 0,123 Ot323 
9 01277 01139 0.346 

EFFLUENT 
UOL t ML 1 

3 t 75Et12  

5 t 67Et  11 
6 t 5 2 E t  1 2  

4 t 0 5 E t  12 
4 t 87Et12 
8 t l 9 E t l 0  
7 t 79Et  12 

ACTIVITY 
U-CI/ML +-ERROR 

3t89E-15 1t59E-15 

4t86E-15 1t97E-15 
5t13E-15 l r76E-15 ' 

4+03E-15 .1 t88E-15 
8t17E-14 1t.88E-14 
5.65E-14 1t34E-14 
1t44E-14 4t18E-15 

PAGE 
XMPC U-CI +-ERROR 

. :  . .  

01015 OtOO6 6 t 4 9 E t 0 0  

/ 
Ot003 O t O O 1  8 t 0 9 E t 0 0  
01033 0,011 8 t 5 6 E t 0 0  

01016 Ot008 6r72Et.00 
01398 O t 0 9 1  4t09E-01 
01005 OtOO1 2482E-01 
01112 0.033 7t22E-02 

1 
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CE I M P U L S E I1 

3EA : TA-21 TYPE: STAKXA) SAMPLING PERIOD 22-FEB-85@16<>01-MAR-85@16 

WLYSISI TIME: 10.0 MINS DATE: 08-MAR-85@12:51 DECAY HOURS= 165. 
1 M P l I N G l  TIME:168*0 HOURS CFM: 2.0 

EPTH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) 

FILTER PRIMARY 
0 .  IDENT. ISOTOPE 

1 313-FE-1 PU-239 
2 314-FE-1 PU-239 
3 313-FE-2 FU-239 
4 314-FE-7 PU-239 
5 4-FE-1 PU-239 
6 315-FE-1 PU-239 
7 150-FE-1 PU-239 
8 257-FE-4 PU-239 
9 324-FE-1 PU-239 

10 3-FE-6 U-235 
11 3-FE-1 U-235 
12 4-FE-3 U-235 
OGGED ->DL1: 

GROSS 
COUNTS 

4. 
11. 
6. 

121 
1. 

1 1.. 
, 9. 
22 
101 
44 
40 
11. 

BKGD . 

'LLD CPMt-ERROR EFFIC 

7 01188 0.136 0.346 
10 0.377 0.222 0.345 
8 01222 0.130 0.323 

. 6  0.144 0.123 0.306 
7 0.211 06136 0.336 

12 01488 0.284 0.326 
11 0.421 0.147 0.337 
11 0.388 0.189 0.306 
8 0.244 0.150 01334 
5 01122 0.119 0.345 
4 0.066 01070 0.323 
9 0.277 0.139 0.346 

EFFLUENT A C T I V I T Y  
UOL(ML) ' U-CI/ML +-ERROR 

4.13Et12 3*85E-15 1.55E-15 

4.13Et12 6.33E-15 2*37E-15 

4 e95Et11 1 09E-14 3*47E-.15 
4.05Et12 4+15E:-15 1.77E-15 
4.87Et12 2.28E-14 5199E-35 
8.19Et10 2123E-14 5.98E-15 
7.79Et12. 4*36E-15 1.85E-15 

PAGE ' 1 
U-CI +-ERROR XMPC 

01016 0.006 6.41Et00 

0.026 0.010 1*06Et01 

01005 0 .002  1181E-tOl 
0.017 0.007 6.92EtOQ 
0.111 0.029 1*14E-01 
0.002 01000 1.12E-01 
0.034 0.014 2*18E.-02 
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C C  I M P U L S E 11 

REA t TA-21 TYPE: STAti(A3 SAMPLING PERIOD 01-M~R-85@16~)08-MAR-85@16 

NALYSIS3 TIME: IOIO MINS DATE: 15-MAR-85@11:05 ' DECAY HOURS= 1631 
AMPLINGI TIME:I68*O HOURS CFM: 210 

\ 

I 

EPTH OF BURIAL CORRECTION FACTOR=2*33  (MULTIPLICATIVE) 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
0 1  IDENT.' ISOTOPE COUNTS LLD CPMt-ERROR EFFIC WOL(ML1 U-CI/#L +-ERROR 

1 313-FE-1 
2 314-FE-1 
3 313-FE-2 
4 314-FE-7 
5 . 4-FE-1 
6 315-FE-1 
7 150-FE-1 
8 257-FE-4 
9 324-FE-1 

10 3-FE-6 
11 3-FE-1 
12 4-FE-3 

I OGGED ->DL1: 

P U-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 

U-235 
U-235 
U-235 

24 
10 4 
54 

10 4 
31 

13, 
61 
84 
34 

106 t 
203 4 
23 1 

PAGE 1 
U-CI +-ERROR XHPC 

0,015 04006 6 4 1 9 E t 0 0  

01019 01008 7 1 8 1 E t 0 6  

04040 04015 1 1 0 2 E t 0 1  

01263  0,062 2170E-01 
01009 0.002 5128E-01 
04089 01027 5471E-02 

?. . :: . .  
"':! , 

:.. ? 

3 

. .  
'. $1 

..- 

I 

. ,  
'.i ' 

.- 

... . 

. .  



C t  I M P  U L  S , E  3 3  

4: TA-21 TYPE: STAKCA) SAMPLING PERIOD 08-MAR-85@16~>15-MAR-85@16 

- Y S I S l  TIME: 10.0 MINS DATE: 22-MAR-85@15:17 DECAY HOURS= 167. 
'LING1 TIME:168.0 HOURS CFM: 2tO 

TH OF BURIAL CORRECTION FACTOR=2*33 (MULTIPLICATIVE) ' 

PAGE 1 -ILTER PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  
IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC ' VOL(ML) U-CI/ML +-ERROR u-CI ).-ERROR XMPC 

313-FE-1 
314-FE-1 
313-FE-2 
314-FE-7 

4-FE-1 
315-FE- 1 
150-FE-1 
257-FE-4 
324-FE-1 

3-FE-6 
3-FE-1 
4-FE-3 

PU-239 
PU-239 
PU-239 
P U-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
U-235 
u-235 
U-235 

2. 
2. 

' 2 *  
5. 
4. 

10 . 
4. 
6 *  
7. 

256 
87 . 
65 

8 01222 0*083.0*334 
8 0.266 0.136 0.324 
8 0.244 0.112 0.314 
6 0.166 0.135 0.306 
4 0.066 01081 Ot329 

11 0.421 0.147 0.328 
8 01244 0.088 0.300 
8 0.255 0.166 0.306 
7 0.216 0.116 Ot335 
7 01216 0.193 0.340 4.87Et12 1.37E-13 3.06E-14 0.667 0.149 6*85E:-Oi 
9 0.277 01139 0.354 8e19Et10 4.88E-14 1e i6E-14  0.004 0.001 2+44E-01 
8 0.249 0.137 0.346 7*79E+12 3.32E-14 8.27E-15 0.258 06.064 le66E-01 
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L E  I M P U L S E 11 

A: TA-21 TYPE: STAKCA3 SAMPLING PERIOD 15-MAR-85@16<>22-MAR-85@lt$ 

LYSIS3 TIME: lot0 MINS DATE: 29-HAR-85@14:01 DECAY HOURS=. 166. 
PLINGI TIHE:168*0 HOURS CFM: 2.0 

TH OF BURIAL CORRECTION FACTOR=2.33 (MULTIPLICATIVE) 

FILTER PRIMARY 
IDENTI ISOTOPE 

313-FE-1 PU-239 
314-FE-1 PU-239 
313-FE-2 PU-239 
314--FE-7 PU-239 

4-FE-1 PU-239 
315-FE-1. F'U-239 
150-FE-1 PU-239 
257-FE-4 PU-239 
324-FE-1 PU-239 

3-FE-6 U-235 
3-FE-1 U-235 
4-FE-3 U-235 

GED ->DLl: 

GROSS 
COUNTS 

3. 
4. 
.2. 
4. 

' 7. 
9 4  

4. 
12. 

5 .. 
202 . 

84 t 
' 43. 

FKGD EFFLUENT ACTIVITY PAGE 1 
LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMYC 

8 0,222 04210 Ot334 
8 0.249 04196 0.324 
6 0,133 0.103 0.314 
6 0.144 04101 0.306 
7 0.200 04200 0.329 

1 2  0,488 0.284 0.332 
11 0.399 0.209 0.328 
8 0.244 0.088 0.300 4 * ? 5 E t I I  5485E-15 2.40E-15 0.003 0,001 ?t75E+00 
7 0.177 0.192 0.306 

. 7  0.198 0.183 0.335 4 t 8 7 E t 1 2  1t lOE-13 2448E-14 04534 0.121 5t48E-01 
5 0.1.00 0.070 0.340 8.19Et10 4t48E-14 1.08E-.14 ' 0.004 0.001 2t24E-01 
5 0.111 0.092 0.324 7479Et12 2t37E-14 t5t2t3E-15 0.185 0.049 l t 1 9 E - 0 1  
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0.342 .o ;-3JJ.' 'o  3jb : 

.O e 305. 
0 324 

'0,310 

. .  

. 4+1'3Et12 

4.13Et12 
5 67Et  1 1 
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LANL STACKS REQUIRING BETA ANALYSIS 

STACK LOCATION 

TA-3-29 
V I  

II 

TA-21 
TA-43 
TA- 4 8 

II 

II 

I! 

. II 

II 

II 

II 

I1 

II 

II 

II 

TA-50 
II 

II 

u 
II 

II 

TA- 5 0-3 7 

TA-50 

01-7708-ALPHA SOURCE-2465 D/M 
02-7139-BETA SOURCE-5400 D/M 

# 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

- STACK ID. 

FE-44 
FE-45 
FE-4 6 
401-Pro 
FE-9 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-38 
FE-4 0 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17' 
FE-27 
FE-1 

FE-6 

ANALYZE FOR DATE & TIME 

MFP 
II 

11 

II 

P-32 7W fU& 
lWP 

II 

II 

II 

II 

II 

II 

II 

II 

I1 

II 

II 

II 

II 

II 

II 

II 

II 

II 



I 



STACK LOCATION 
TA-3-29 

II 

II 

TA-21 
TA-43 

II 

II 

II 

II 

II 

II 

TA-4 8 
II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

TA-50 
II 

II 

n 

II 

II 

TA-5 0 -3 7 
TA-50 

LANL STACKS REQUIRING BETA ANALYSIS 

01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 

F 
ii3 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

STACK ID. 
FE-44 
FE-45 
FE-46 
4HC-FE-1 
FE-9AA 
FE-1OAA 
FE-11 
FE-12 
FE-14 
FE-16 
FE-24A 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-38 
FE-4 0 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

ANALYZE FOR 
MFP 

II 

II 

(401 PRO) I' 
P-32 

II 

II 

I1 

II 

II 

II 

MFP 
I1 

II 

I1 

I1 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

n 

II 

I 



GROUP A STANDARDS 
SN TIHE COUNTS b COUNTS B CPH R CPH B A/OOOO.OOO B/0000.000 2 s i g  CI 2sig E HR:#IN:: 

22 10.00 
23 10.00 

8.57% 21:44: 



LANL STACKS REOUIRING BETA ANALYSIS 

STACK LOCATION 
TA-3-29 

II 

I1 

TA-21 
TA-43 

I1 

I1 

I1 

II 

II 

II 

TA-48 
. II 

II 

II 

II 

TA- 5 0 
II 

II 

. II 

11 

II 

TA- 5 0 -3 7 
TA-50 

01-7708-ALP'HA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 

B 
53 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

. STACK ID. 
FE-44 
FE-45 
FE-46 
4 HC -FE - 1 
FE-9AA 
FE-1OAA 
FE-11 
FE-12 
FE-14 
FE-16 
FE-24A 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-38 
FE-4 0 
FE-45 
FE-4 6 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6. 



GROUP A LAHL STACKS 
SN T I i f E  COUNTS R COUNTS B CYH A CPii b A/0000.000 B/0000.000 2sig A 2siq b HR:hIN:E 3 

5 10.00 b 7 d " -  0.34 2.79 81.65% 22.94% 17:46:1 
b 10.00 22 952 f l - U l . 9 4  9 0 . 3 9  42.64% 6.48% 17:56:? 
7 10.00 75.59% 12.21% 18:06:4 
8 10.00 8Y.45% 1'9.70% 18:16:: 

I 

. I  

I 

I 



STACK LOCATION 
TA-3-29 

II 

II 

TA-21 
TA-4 3 

II 

11 

II 

II 

II 

II 

TA-4 8 
II 

II 

II 

II 

II 

II 

11 

11 

I1 

II 

II 

TA-50 
II 

II 

II 

II 

II 

TA-5 0 -3 7 
TA-50 

LANL STACKS REQUIRING BETA ANALYSIS 

01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 

B STACK ID. ANALYZE FOR DATE & TIME 
03 FE-44 1WP 
04 FE-45 

- 
//ad -.a7 I# 

05 FE-46 
06 4HC-FE-1 (401 PRO) 
07 FE-9AA P-32 
08 FE-1OAA 
09 FE-11 

FE-12 10 
11 FE-14 
12 FE-16 
13 FE-24A 
14- FE-11 MFP 
15 FE-12 
16 FE-13 
17 FE-15 
18 FE-16 
19 FE-18 II 

20 FE-38 
21 FE-4 0 
22 FE-45 
23 FE-4 6 
24 FE-51 
25 FE-54 
26 FE-1 
27 FE-2 
28 FE-3 
29 FE-4 
30 FE-17 
31 FE-27 
32 FE-1 

II 

11 

II 

II 

11 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

11 

II 

II 

11 

II 

II 

II 

11 

33 FE-6 v 



FRI FEB 3.1984 
GROUP A STACKS BETA 
SN TIHE COUNTS A COUNTS B CPM A C P ~  B A/OOOO.OQQ B/OOOO.OOO 2siq A 2Sig E HR:~IN:SEC 

~~ 

11.40 
66 0.20 6 . 6 0  

4 10.00 2 
5 10.00 2 

141.432 18.732 17:11:04 
141.432 24.61% 17:21:17 



STACK LOCATION 
TA-3-29 

II 

II 

TA-21 
TA-4 3 

II 

II 

II 

II 

II 

II 

TA-48 
II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

TA-50 
II 

11 

II 

II 

II 

TA-5 0 -3 7 
TA-50 

LANL STACKS REQUIRING BETA ANALYSIS 

01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 

P 
ti3 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

. 25 
26 
27 
28 
29 
30 
31 
32 
33 

STACK ID. 
FE-44 
FE-45 
FE-46 
4 HC-FE-1 
FE-9AA 
FE-1OAA 
FE-11 
FE-12 
FE-14 
FE-16 
FE-24A 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

ANALYZE FOR 
MFP 

11 

II 

(401 PRO) ‘I 
P-32 

II 

II 

II 

II 

II 

II 

MFP 
II 

II 

II 

II 

I1  

II 

II 

II 

II 

II 

II 

II 

V I  

II 

I1 

II 

II 

I 



7 10.00 13 1.30 12.50 55.47% 
55.47%- 8 10.00 13 
51.64% 

3.00 66.40 34.51% 
173 1.10 44.302 

1.20 8.30 57.73% 
0.70 8.00 75.59% 
0.60 17.60 . 81.4!5*, 

11.40 66.  b6X 
139 13.90 8P. 45% 

_ _  _. . ._O_-?O- . . n-sf? ___._- - . - - ._ . _-... . . .-__ 89.45% _--. . 

62.50 66.66I 

9 10.00 . 15 
1 0  10.00 30 

19.30 70.71 % 
- . 100.00% 

' I ?  lG.00 8 
20 10.00 . 

21 10.00 ??bol)/l 15.43% 
22 10.00 2 788 0.20 78.80 141.432 

-_------ --.- -._. ----. _-_ . .--_.__. -__- - .._r-_ .-------... . .-. _- .  _-__ 

11 10.00 11  _..I 1 7 a  ......_ - - 

13 10.00 7 
14 10.00 6 
15 10.00 9 
16 10.00 J 

r 

.-. -. - . .- -.- - -_ -._. -- . . . -_ - 

23 10.00 4 0.40 48.10 
14.80 24 10.00 2 

. _-.. .- - . ._. . . .. . - - - . .  --- . . . I _I. I .-. -. .-_. . . ~- _.-_ 100 .ooz 
141.43% 

25 10.00 - 0 112) 0.00 11.20 ????? .??% 
1 50 12.10 51.64% 

27 10.00 4 7.30 . 100 .OQ% 
28 10.00 4 5.90 100.0QZ 

- . ----_ - .. . .- _ _  .- ..._- - __... . 10 00 _ _ . _  ? 6  -._. -L 

31 10.00 4 52 /  0.40 5.20 1oo.oox 
???-?? :??% 

-.-I--.-- -. .- .- --- - _.. . .. . . . 32 10.00 3 
33 10.00 0 .  2.90 

5?-q@? .O,?o_- . ...-...-. 3 -3 __- ._.._._ ~ - -.-. ____ _-._ 115.47% 

17.88% 

11 .00% 
7.74% 

15.20%. 
21 .?5% 
22.36% 
15.97% 
18.73% 
14 .96X 
13.84% 

14.3?% 

0.43% 
7.12% 
9.11% 

18.89% 
18.18% 
23.40%-- 
24.03% 

20,41z 

- 8loox 

4 . 9 8 2 .  

?6.44j!'-' 

18:13:: 
18:23:. 
18:33:. 
18:44:( 
1 8 5 4  : : 
19:09:; 
1?:14:4 
1 ? :24 :: 
19:35:1 
19: 45:; 
1 ?:55 : 2 
20 :05:5 
20:16:0 
20:26:  1 
20:36 :3 
20:46 :4 
20:57:0 
-21 :O7:1 
21 :17:3 

21 :37:5 
21 :48:1 

._. 21 :27:4 

29.17% 21 :58:2 

27.73% 22:18:5 
27.73% ?2:2?:G. 
37.14% 22:39:2 

. ._ --.-.. - . --. 
22.362 2?:oa:3 

1 

I 



STACK LOCATION 
TA-3-29 

II 

II 

TA-21 
TA-4 3 

II 

II 

II 

II 

II 

II 

TA-48 
II 

I t  

II 

I1 

11 

I1 

II 

II 

II 

II 

II 

TA-50 
II 

II 

II 

II 

II 

TA-5 0 -3 7 
TA-50 

LANL STACKS REQUIRING BETA ANALYSIS 

01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 

# 
if3 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

STACK ID. 
FE-44 
FE-45 . 

FE-46 
4 HC-FE-1 
FE-9AA 
FE-1OAA 
FE-JAI3 

FE-14 
FE-16 
FE-24A 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-38 
FE-40 
FE-4 5 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

FE-L;)’J/ 

ANALYZE FOR 
MFP 

II 

II 

(401 PRO) ‘I 
P-32 

I t  

II 

II 

II 

II 

II 

MFP 
II 

II 

II 

II 

II 

II 

II 

II 

I1 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

LLD Q/ . 
B K G s  19 f p.kb 
EFF B,d ,  

LLD Q/ . 
B K G s  19 f p.kb 
EFF B,d ,  



3 
4 
5 
6 
7 
8 
9 

1 1  
12 
13 
1 4  
15 
16 
17 

19 
20 
21 
22 
23 

. - . __. . . -. . 

.. i o  

I-. -.- - ~ 

. - . . .1g.  

-- ... .. .._ 

10.00 6620 
10.00 63 
10.00 46 
10.00 26 
10.00 16 

10.00 10 
10.00 2 
10.00 4 

. 10.00 --. . .- .. . - 2 7 -  

1 o'.oo .. 12 
10.00 a 
10.00 6 
10.00 11 
10.00 6 
10.00 1 
liJ.00 8 

- . - ._ _-_ . _.. . - . __ . -. 

10.00 3 
10.00.- 46 

10.00 9 
1 0 .'oo 8 

10.110 454 . _.- .. .- ..- _.... ~. 

10.00 17 
10.00 30 

935 662.00 93.50 
2441 5 5.30 2441.50 

4.60 9.70 
30.90 

8.20 
3i%sZq 2.60 

82 1.60 
. . .- .. . 94 *='- 3,?! _.._. ?...SO<. .-. _..-_ _ _  . .- ~ .-.. . . 

- 1 3 0 y -  1.00 13.00 

2.45% 
25.19% 
29.48% 
39.22% 
50.00% 

. . .. . -  32.88x- __-_ 
63.24% 

0.20 8.80 
0.40 36.60 
1'. ?d 76;50 

271 0.80 27.10 
113 0.60 11.30 

1.10 7.70 
la?\ 0.60 18.70 

. . . . .- - . .  

31 2 
.- 866 

498 
2743 

-_. 283246 
6481 
8935 

0.30 31.20. 
#fAJ$ 4.60 _-  86.60 ._ __ . . .- . . .- - .  -- . 

0.80 49.80 
0 .90  274.30 

1.70 648.10 
3.00 893.50 

. .  . 4 5. !. 4 0 - - 2  s 3 2 9 .LO --s83*.$hJ&e 

141.43% 
100.00% 

70.71 Z 
81.65% 
60.30% 
a i  . 65 i  

100 .oox 
70.7iX 

115.4i7% 
29.482 

- 76.71 % 
66.6bX 
9.38% 

48.50% 
35.51 % 

'57.73% 

35 .OO 70.71 z - _-_. .- -.... -_ .. -... . - - ---__- . - _. . -- 24 10.00 --- 8 0.80 . .I .. I -.. . . 
25 10.00 5 19.20 

0.80 14 ..30 

5.20 
0.20 6.00 

-.____- _---_-.- . 

26 10.00 8 
27 10.00 
28 1o.i)o 2 
29 10.00 2 

. . 4 . M  _ _  6.50 30 10.00 

32 10.00 1 50 qM3' 0.1 0 5.00 

- . . - .  .--.--._._ - . --- 
3 i  io.00 7 57 0.70 5.70 

89.452; 
70.71% 

6.54% 
1.27% 

20.30% 
11.37% 
22.08% 

17.54% 
21.32% 
10.45% 
7.53% 

12.142 

20.62% .- 

1a.012 
22 .?9% 
14.62% 
15.43% 
14.32% 
11.32% 
6.792 
8;Pbx 
3.81 % 
0.37% 

2.11% 
10.69% 
14.43%. 
16.72% 

_ _  ... . . . . -. 

214%%" 

. -. .--.I. 

15:58:t 
16:0%:1 
16:l 8:Z 
16:28:4 
16:38:Z 
16:4?:1 
14:59:2 
17 : 09 :3 
17:19:5 
17 :SO :-I 
17:40:? 
17:50:3 

10:ll:O 
18:21:1 
18:31:? 
18:41:4 
18:51:5 
19:02:O 
1?:12:2 
1?:22:4 
19:32:S 
19:43:1 
1?:53:? 
20:03:3 
20:13:5 

1a:oo:d 

00.00% .----- _-_ - ?7 25.602 ,.. 7 - ~  ji' . - 20:24:0 
41.43% 20:34:1 
41.43% 25.82% 20:44:3 

75.591.  26.492' 21 :05:91 
00.00% 28.282 21:15:1 

29.48% 24.80% 20:54:4- -_ . 

- .  -- 33 10.00 - .. 0 21 &J 0.00 2.10 . - -- .- . . .. -._ ?????.??% 43.64% 21:25:2 

. .  . .  



STACK LOCATION 
TA-3-29 

II 

II 

TA-21 
TA-43 

II 

It  

I1 

I1 

II 

II 

TA-48 
II 

II 

II 

11 

II 

It 

n 
II 

II 

11 

II 

TA-SO 
II 

I1 

II 

II 

I1 

TA-5 0 -3 7 
TA-50 

LANL STACKS REQUIRING BETA ANALYSIS &. 
01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 

I 

# 
G3 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

STACK ID. ANALYZE FOR DATE & TIME 
FE-44 MFP =Z/ro-/ 7/89 . 
FE-45 
FE-4 6 
4HC-FE-1 
FE-9AA 
FE-1OAA 
FE-11 
FE-12 
FE-14 
FE-16 
FE-24A 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

II 

II 

(401 PRO)" 
P-32 

II 

II 

II 

II 

II 

II 

M??P 
I1 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

I 



. - _ _ _  -_ I_._ - .--. _.-_I_..- -._- .-_--... . . _._ . _ - -  ---I..-__. . _-.._-------- - . .. ... F R I  FEE 24,1984 
GROUP A LAHL STACK 
SN T I i i E  COUNTS A COUNTS E CPH A CPH B A/0000.000 B/0000.000 2 s i g  A 2sig B HR:#IH:S 

1 10.00 6670 95.70 2.44% . 6.46% 16:59:5 
2 10.00 . 37 24884 3.70 2488.40 32.88% 1.26% 17:lO:l 

-. - -.__--._ .-.. - -.---- 

... -- . . -...... . .__ - ... - _ _ _  _ . -_ ._  _ _ _ _ -  - __.-- .... ._ .._.._ _.-_ 

3 
4 
5 

-- -_-. 

6 
7 

- .- . 

8 
9 

10 
11 
12 
13 
1 4  
15 

.. 16 
17 
18 . 
19 

_-_-_ 10.00-- -. 

. lo 90.. 

10.00 
10.00 

10.00 
10.00 
10.00 
13.00 
10.30 
1 O . Q O  
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

20 10.00 

22 10.00 
23 10.00 

1.6. O Q  

.-- . 21 1o.og 

24 10.0p.. - - -__-  
25 10.00 
26 10.00 

28 10.00 
29 10.00 
30 10.GO 
31 10.00 
32 10.00 

_-___ 2z..- 1 J...O.? 

--- .- .-_ ._ . .. . 

.. . .- 33 10.00 

1.20 471.80 57.73% 2.91 % 
55.47% 3.42% 

0.60 . 134.60 81.65% 5.45% 

12 ____- -- --.-_I_ . 

6 1346 

7 
3 

4 
2 
2 
5 

10 
2 
0 

7 

70 i 0 .70  
373 0.30 

99 0.20 
91 . 0.40 

8P* 69 o = 2 0  0.20  
94) 0.50 

1 .oo 

160 0.00 

7.00 
37.30 

9.90  
9.10 
9.00 
6.20 
9.40 
8.5? 
9.80 

16.00 
14 53.452 3.34% 

2 141- 14.10 141.43% -. -'16.84% 

. .- 17:?0:2 
17:30:3 
17:40:5 
17:51 :Q 
18:Ol: 1 

75.592 23.90% 18:11:3 

'191.43% 29.10% 18:32:0 
100.00% 20.462 18:42:1 
141.43% 22.36% '18:52:2 
141.43% 25.40Z 1Y:02:4 
87.45% 20.62% 'i?:l?:Z 
33,?4%. 21.69% 19:23:5 

?????.??% 15.81X 19:43:? 
1 9:53 :4 

5 0.50 112.60 89.45% 5.962 ?0:14:1 
162 31:::; 1 . 16.20 .. 31935.30 15.71% 0.35% 20:21:: 

11' 2723 1.10 272.30 60.30% 3.832 20:34:5 
.83  53213 8.30 5321.30 21.95% 0.86% ' 20:45:( 

10.55.: 
21 :05:; 
21:15:. 
21 :25:: 
21 :36:' 
21 :46:: 
21 556:. 
22:06:! 
22 : 1 7 :( 
22:27:: 

ii.5.471; 10 .35~.  . i8:2i :4 

i41.431 20.20% i 9 : 3 3 : ~  

- 2o:oi:c 

-.eL.-.. . . -- 

2 
7 

_... 

3 
9 

10 
9 
1 

as\ 0.40 

..-- - . . 

._. 

20Pd?!X - .  -. 7.35%. 
115.47% 26,30% 
100.00% 21.82% 
-. 141,4;3% -23.57% 

75.59% 26.26% 
115.47% 28.86% 

63.24% 8.09% 
66.66% 26.722 

200.00?; 29.482 

66,665, ... -.?8.00% 



STACK LOCATION 
TA-3-29 

II 

II 

TA-21 
TA-4 3 

11 

11 

II 

II 

11 

11 

TA-4 8 
I t  

II 

II 

11 

II 

II 

II 

In 

11 

II 

II 

TA-50 
11 . 
II 

II 

II 

I1 

TA-5 0-3 7 
TA-50 

LANL STACKS REQUIRING BETA ANALYSIS 

01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 

# 
TJ3 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

STACK ID. 
FE-44 
FE-4 5 
FE-4 6 
4HC-FE-1 
FE-9AA 
FE-1OAA 
FE-12 

FE-16 
FE-14 

FE-24 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-38 
FE-4 0 
FE-45 
FE-4 6 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

FE-ad 

3 

ANALYZE FOR DATE C TIME 
MFP II a h -  a q e v  

\ .  
II 

(401 PRO)" 
P-32 

II 

II 

II 

::> II 

MFP 
II 

II 

II 

II 

11 

II 

11 

I1 

I1 

II 

I1 

II 

II 

II 

II 

n 

II 

II 

II 

LLD 3/ 



FRI  HA9 2,1984 
-._.. . GROUP B STACKS BETA 

S i  T IHE-COUnTS A COUNTS B CPM A '  . . CPK- B ~ ioooo .ooo  EiOOdO looo--' 2 s l g  A 

- - .. _.-- 75.59% 
60.30% 

5 10.00 3 312/ 0-30 31.20 115.47% 

8.80 55.471: 
1.15.- 47% 

13.60 75.59% 

8 10.00 13 
-_--_ .. . .. 9 ._ .- lo,!!! 3 . . - . - ._ 

10 10.00 . 7 136 0.70 
11 
12 
13 
1 4  
15 

17 

--- 
16 

20 
21 
22 

.-. . . ~ 

23 

26 

10.00 4.30  
3.40 
3.00 

13.10 

10.30 
10.30 
10.00 5 0.50 

. .  . 

10.00 . .  0.10 10.10 
i o .io b 0.60 9.70 

...._. - . -  1 

10.00 7 0.70 13.70 
10.00 
10.00' 6 8: 60- 
10.00 4 94 0.40 9.40 
10.00 12790 1.60 ! 2 7 9 . 0 0  

10.00 8 629 0.80 62.90 
7.10 

10.00 3 0.30 5.10 

11  _ _  - -_ ._ 

. _ . - _ .  . 1.6 
10.00 5 186 0.50 1 8.60 

~. 10.00 - . ._ 

10.00 21 11a 2.10 11.60 

-_  - .__ . 4 0.40 . .  - 

. .. 

115.471: 
60.30% 
70.71% 
89.45% 

200 .00% 
81.65%' 
75.59% 
60.30% 
81 .&5% 

100 .OO% 
50.00% 
89.45% 
70.71 % 

- .-. 

. . . .  

100.00% 
115.47% 

- . . . . . . .. . - . . . 

43.64% 
10.00 70.71 Z 

66.66% 

- . _ .  -. - . . 0.80 
67 f l . O d '  6.70 83i241:' 

-.. . .. 27. .!P =.PO . . .- 
2a 10.00 10 

8 - .  -... 'ool) 102 0.90 10.20 29 10.00 9 
1.90 5.30 45.88% 

4.10 75.59% 
32 10.00 1 45 4.50 200 .OO% 

30 10.00 
31 10.00 

33 10.90 1 22 _- 2.20 200.00% 

___------. ----- --- - 

. I. 2si3 E' HR:HIN:S 

. -  _ _ . . _ _ .  6.84% -. l6:43:1 .. 

1.27% 16:53:2 
-- 10,.24Z.. .17:03:4 

5.73% 17:.13:5 
11.32% 17:24:1 
22.22% 17:34:2 
15.71% 17:44:3 

._-- __- . -.. -..-- -- . - - _ _  

21.32% 
12.67% 
i7.'i5x 
30.50% 
34.33% 
36.51 % 
17.47% 
19.90% 
20.30 % 
17.081: 
12.24% 
21.56% 
20.62% 

1.76% 
14.66% 
7 .?7% 

.. . 23.73% 
28.00% 

24.43% 

18.572 
20.00% 

19.80% 
27.47% 
31.23% 
29.81% 
42.64% 

-. - 

17 :54 :5 
18:05:0 

18:25:3 
18:35:4 
18:45:5 
18:56:1 
19:06:? 
1?:16:3 
:9:26:5 
1 9 :37 :C 
19:47:2 
19:57:2 
m 0 7 :  1 
20:18:', 
20:28:1 

ia:i5:t 

20:3a:; 
20:4a:r 

.- 

'LO :58:: 
21 :09:< 
21 :19:; 
21 : 2 9 : ;  

21 :5o:i 
22:oo:- 
22.: 10:; 

21 :39:4 - - 



STACK LOCATION 
TA-3-29 

II 

I1 

TA-21 
TA-43 

II 

11 

II 

I1 

11 

11 

TA-48 
I1 

I1 

I1  

11 

II 

I1 

I1 

I1 

I1 

II 

I1 

TA-50 

TA-5 0- 3 7 
TA-50 

LANL STACKS REQUIRING BETA ANALYSIS 

01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 

# STACK ID. ANALYZE FOR DATE & TIME 

04 FE-45 i1 
n3 FE-44 MFP 

05 FE-46 
06 4HC-FE-1 (401 PRO) I' 
07 FE-9AA P-32 
08 
09 
10 FE-12 11 

i1 

11 

11 

11 FE-14 ) j.l#p..-L- :: 12 FE-16 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

FE-24A 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-38 
FE-40 
FE-4 5 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 

I 



TlJE WAR .13.1984 
GROUP A LANL STACKS 
SN . TIME COUNTS A c o u m  B CPH A CPii E A/0000.000 B/0000.000 2 s i q  A 2e ig  B IiR:MIN:SI 

. .  .- - -- - - . ._ .._ .- -. . .. - - . - . . . _.. .--. . . . ~ . .  .. . .. 
88 .SO- i i f i  6.71%" 17:i4:2 

2 10.00 90 24808 21.08% 1.26% 17:24:3: 
81.65% 19.90% 17:34:4' 

"4@ 6ai::: 2480.80 
1 10.00 6884 

3 10.00 6 0.60 10.10 

lo) 6 0.60 6.80 81.6152 24.25% 17:55:1. 
4 10.00 20 

6 

- - - _I__.... .-...- _.. . - _. . . . . . I ~ 5. i4-i"" - _ _  . .-_ -- 
1509 ,3d2.00 15&.?0 44.72% 17 :45 i o  --_.-.----_--..-.-.__I. - .... . 

5 10.00 
6 10.00 

8 10.00 

I-.-- .. --_I_ .--- . 
7 10.06- 

1 1  
1 2  
13 
14 
15 
i 6 "  
17 
18 
19 
20 
21 
22 
23 
24 

26 

--. - -  

. 

- . . -. - -. - 

-- .. .--. 
25 

10.00 
10.00 
10.00 
10.00 
10.00 

10.00 
10.00 

10.00 
10.00 

10.00 
10.00 
10.00 
10.00 

. . .  _ .  
10; 00 

10 .oo 

io.oo 
_ .  

.. . - - .- 

27 10.00 
28 10.00 

_._-..- . --.- _- . - -  .-. 

29 1o.co 

32 10.00 
33 10.00 -- . - 

1OO.OOX 25.60% 18:05:3 6.10 
6.00 . 16O.OOX - 25.82% 18:15:4 

6 I D  80 8.00 81.65% 22.36% 18:25:5 

. . .. - . - . . . - . - .. _- - ._ 4 61 0.40 

0.00 2.19 
2.60 

2 
5 
1 
2 
3 
6 
1 
2 
7 
1 

62  
5 
3 
9 

18 
9 
6 
9 
5 
7 
6 

._ 

;\r 106) 0.20 
0.50 
0.10 

0.30 
0.60 

223 0.20 
7726 0.70 

431 0.10 
12421 6.20 

0.30 
0.90 
1.80 

0.60 
0.90  
0.50 

59-33 0.70 

b.20 

67 0.50 . -  

. .  

10.60 
12.30 
8.10 

11.20 
14.10 
18.00 
8.40 

22.30 
772.60 

43.10 
1242.10 

6.70 
5 .?O 

11 .oo 
. - .  11.70 . - -_ .. 

4.60-  
4.30 

. .  5.20 
5.40' . 

5.90 
... 2.70 

. .  

70.71% 37.79% 18:36:1 -. ._. . 
i o o . o o i  i i . 2 i  % I a:46:2 

???E .??X 43.64X 18: 56: 3 
????? .??% 39.22X 17: 06:5 

141.43% 
84.45% 

200 .OO% 
141.431. 
115.472 
81 . t 5 %  

141.43% 
75.5?2 

200 .ooz 
25.402 
39.45% 

115;47Z 
66.562 
47.142 
66.6-6bx 
81.55% 
66.662 

75.59% 
81.65X 

. - . _  . . . .  . 

. .  
200 .OO% 

- .  

_.-._._...--.-._.- I_._ -. . - - -  

. . ... - . . . .  
89.452 

'P .. . .  

1 Y .42% 
18.03% 
22.22% 8 .89.i- . 

16.84% 
14 .?OZ 
21.82% 
13.39% 

2.27% 
'7.63% . 
1.79% 

24.43% 
.26.03% 
19.06% 
18.49% 
29.48% 
30.50% 

27.21% 
26.03% 
38.49% 

--_. I__. 

27.73% . .. - 

1?:17:0 
19:2?: 1 
1?:37:3 

19:57:5 

20: 18:2 
20:28:4 
?0:38:5 
20: 49:9 
20:5?:2 
21 : 0 9 : 3  
21 :1?:4 
21 :30:C 
21:40:1 

22 :OO: 4 
22: 10:: 
22:21 : I  
22:31:: 
22:41 :I 

1'9: 47: 4 

2o:oa:i 

.. . 
21 50:;  



J 

LANL STACKS REQUIRING BETA ANALYSIS 

STACK LOCATION 
TA-3-29 

I1 

I1 

TA-21 
TA-43 

II 

11 

II 

TA-48 
II 

II 

II 

II 

11 

I1 

11 

II 

II 

I1 

II 

TA-50 
II 

I t  

I1 

I1 

I1 

TA-5 0 - 3 7 
TA- 5 0 

01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 

# 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

- STACK ID. ANALYZE FOR DATE & TIME. 
FE-44 
FE-45 
FE-4 6 
4HC-FE-1 (401 Pro) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-38 
FE-40 
FE-4 5 
FE-4 6 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

MFP 313 - 9/84 
II 

II 

II 

P-32 
II 

II 

11 

MFP 
11 

11 

11 

11 

II 

II 

II 

11 

II 

11 

11 

II 

II 

II 

II 

11 

11 

11 

. , I - +  T -  

LLD 7 /  

BKG ,5719 3 O.%L 

.. 

I 



i 
- -  . .  . - -.- . . . .._ .. .._ . . 

SN 
. - - _.-- ~ ~ 

1 
2 
3 
It 
5 
4 
i 
8 
9 

11 
1 2 
13' 
14 

. - . ---lo-- 

---_ - .. 

15 -__ . 

i b  

24 - .. . _. 
25 
26 
27 
28 
29 
30 

-.. 

T I W E  COUNTS R COUNTS E CPH A CPH B A/0000.000 E/0000.000 2aig A 2siq B HR:flIH:: 

6 ;-9 5.2 16:33:Z 
10.00 102 2510 19.80% 1.26% 16:43:d 

44.722 19.90% t6:54:C 
82$M 10.20 2510.50 

10.00 5935 

10.10 10.00 20 2.40 
20 1450 fPM2.00  145.'60 . 44.72% 5.25% 17:04:1 

10.00 5 77 7.70 a y . 4 5 ~  2 2 . 7 ~ ~  i7:14:; 
60.33% 12.882 17:24:t 

"') 0.50 
10.00 

10.00 1 1  241 1.10 24.10 
10.00 6 0.60 9;10 . 8 i .65% 20.96% . 17:34:: 
1O.OO 5 0.60 7.50 81.5:SX 22.Y4X 117:45:C 

85.70 69.30': 6.85% 17:55:; 10.00 11 
39 1 Or90 66.66% 10.11% 18:OS:Z 

1 .oo 15.50 63.24% 15.571 18:lS:i 
81.65% 19.8021 18:26:( 0.60 10.20 

1.00 - -.-. 13T1'0- ' G3.2'4I . 17.47% 18:36:1 
0 . 9 0  17.70 66 .662  15.03% 18:46:; 

19.00 55.47% 14.50% 18:56:4 
1.10 26.80 60.30% 13.86% 19:bb:Z 

l0.O'ii 9 
10.00 10 

6 10.00 
-1 0.. 00 10 
10.00 9 
10.00 13 
1 0 .-do 1 1  208 
10.00 8 207 0.80 20.70 70.71% 13.90I 1?:17:1 

2.972 19:27:; ________________ 2.50 450.t0 .. .-- -..- _---. 40.00% -.-------- - -  ---. 10.00 25 
13.00 5 0.50 32.15 t3?.45% 11 . lb% 19:37:2 
10.00 36 4373 3.60 437.30 33.33% 3.02% 19:47:: 

89.45% 7.88% 1?:58:( 10.00 5 0.50 64.40 
10.00 5 26 0.50 26.80 89.45% 12.21% ?0:08:1 
10.00 12 1.20 11.20 57.73% 18.89% ?0:18:: 

63.24% 20.41% . 20:28:1 
0 . i o  5.80 75.59i' 26.26%. 20:38:9 
0.80 6.80 70.71% 24.252 20:49:i 

57.732 27.47% 20:59:;  1.20 

10.00 10 
10.00 7 
10.00 8 
10.00 12 
10 :00 12 1 :20 4.50 57.73i . 2'9.81% 2l:bP:; 
? ! I . C O  3 46 $10f lO.3O 4 . 6 0  115.47% 2Y.48% 21:lP:: 
10.00 0 2.80 ?????.??% 37.791 21 :30:! 

.- . . - . _- . . . -. ... -. - .. ... . .. _... ...._ . . ... . .- . . . - .  2 ;iox 2 .>-O --.. __ 693.50 

. .  

-_ . - - . - . 3.9-./0. . 

.. -_ . 

. -  

- .  . . .  

._ . __ -. - .- .--- 

. .- - I.. 

9 . 6 0  . . - _._ . - .- 

. . - .  5.30 -- . 

1 



STACK LOCATION 
TA-3-29 . I* 

I1 

TA-21 
TA-43 ' 

II 

II 

I1 

TA-48 
II 

I1 

I1 

II 

11 

II 

II 

I1 

I1 

I1 

I1 

TA- 5 0 
I1 

II 

II 

II  

I. 

TA- 5 0 -3 7 
TA-50 

LANL STACKS REQUIRING BETA ANALYSIS 

01-7708-ALPHA SOURCE-2368 D/FI 

02-7139-BETA SOURCE-5176 D/M * 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

- STACK ID. ANALYZE FOR 
FE-44 
FE-45 
FE-46 
4HC-FE-1 (401 Pro) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54. 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

MFP 
II  

II 

II 

P-32 
II  

II 

II 

HFP 
II 

II 

II 

II 

II  

II 

II 

11 

11 

II 

I t  

II 

II 

II 

II  

II 

II  

11 

II 

LLD 7 /  



'I 10.00 7059 83.50 
2499.10 2 10.00 1 1 0  2479 

0.20' 14 .Oo' 

9.99 96.90 
197 r w  1 . O O -  19.70 

0.40 8.40 

2 
4 10.00 11 
5 10.00 9 
6 i o ' i o o  10 

121 0.10 12.10 
125 0.70 12.50 

0.60 15.90 
1.20 b1.50 
0.50 10.80 

7 1o .co  4 
B iG.00 3 
9 10.00 1 

I d  10.00 7 
11 10.00 6 

0.40 27.90 
26.40 

0.30 7.90 

' 1 2  l'o.00 1 2  
13 10.0C 5 
1 4  10.00 4 
7 5  10.00 9 
16 10.00 3 
17 1o.oir 3 147 G.30 14.70 
i'a 10.00 11 2703 1.10 270.30 
19 10.00 1 4  21 34 1.40 213.40 
'Lo 10.00 142 20358 14.20 2035.80 
21  
22 10.00 1 0.10 19.60 

11.20 

5.60 
66 0.60 6 .60  
66 1.70 . 6.60 
58  2 .90  5.80 

4.40 

23 10.00 

. ._ .. . . -_ - --. ._ 
. - io ;o0 . . . 

ia.60 

- - - 

- -_ _. 

... I - 

22. io' 3. .  -.- 2-21 cI. oo"-- . --. __-- _-_. .. - 

. .- 0.90 
0.70 10.4d"- 

4 

. 25 10.00 7 
26 10.00 6 
27 '1 6. fia 17  
28 10.90 20 

-- ~ _ -  ..- . .  . .  
24 10;Qi) 7 

-. - ._. . . - 

. .  29 10.00 2 4 4  m 3 7 3 . 2 0  

2 . m  . 6.922 
1Y .Oh% 1 .?6X 

1 6. ?ox 
60.30~ 6.08% 
66. b63 6.42% 
63.24 I . 

100.GQL 21.82% 
115.472 14.66% 

- 200.00X 10.10X 
75.5YX 17.88% 
81.65% 15.86% 

- 57'.73% 8.06Z 
8?.45X 19.24% 

100.00% 11 .P?X 
66.662 12.19% 

115.473 22.50% 
115.47X 16.49% 
60.30I 3.84% 
53.452 4.32% 

1.40% 16.78Z 
- 115..4i7% 13.45% 

200.00% 14.28X 
&&.A&% 18.09% 
75.592 19.41% 
75.592 26.72% 
81.65X 24.61 % 
48.50%'. 24.6tX 
44.722 26.26% 

141.43% 30.15% 

- . .  
i 4  1 i 43 1' 

. .  
1 4 .-24 

.. 

. . - .  

16:47: 
16:57: 
17:07: 
17:18:. 
17:28: 

17:48: 
17:58:1 
18:09: 
18:19:: 

18 : 39 :! 
18:SO:l 
19:OO:: 
j qyro i 
19:20:, 
1?:31:( 
1 9 f 4  1.: 
19:51:: 
20:Ol:. 
20: l'j i :  
20: 22: ' 

20:32:: 

20:52:[1 
21 :OS:( 
21 :j3:. 
21 :25:; 
21 :33:. 

- -.. . 
17:38.:i 

1 a :m :. 

20:42:; 



i 

STACK LOCATION 
TA-3-29 

II 

II 

TA-21 
TA-43 

II 

II 

II 

TA-48 
II 

II 

II 

II 

II 

II 

II 

II  

11 

11 

I1 

TA-50 
II  

II 

II 

II  

I1 

TA- 5 0-3 7 
TA-50 

LANL STACKS REQUIRING BETA ANALYSIS 

01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 

# 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

- STACK ID. ANALYZE FOR 
FE-44 MFP 
FE-45 
FE-46 
4HC-FE-1 (401 Pro) 
FE-9AA P-32 
FE-1OAA II 

FE-12 
FE-34 
FE-11 XFP 
FE-12 
FE-13 
FE-15 
FE-16 . 

FE-18 
FE-38 
FE-40 II 

FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 I1 

FE-6 

II 

II 

II 

II  

II 

II 

II 

II 

II 

II 

II 

II 

I1 

II 

II 

II 

II  

II 

I1 

II 

II 

II k 3  

I 

DATE & TIME 

- 0900 



8 10.00 4 
9 10.90 2 

2 
11 10.00 3 

13 10.00 5 
i i J . 6 0  7 

15 10.00 20 
16 10.00 e 
'17 10.08 3 
18 10.00 12 

8- I-$- 1 3, 0-0 . 

20 10.90 30 
21 10.00 4 
22  i O . 0 0  1 
23 10.00 9 
24 10.00 6 
25 lb.00 6 
26 10.00 2 
27 10.00 1Y 

29 10.90 0 

..-. - _. l.-~. . . 0-. 0-~-" . - 

1 2  1 O * $ Q  1 -i 

- .. - - .. 

I 

-. 

.. . --- ..... 
28 lO.Ob-.--- 30 . 

50 10.00 .. 2 
-I-- 

0.40 y 0.20 
5 0.20 

0.30  
1 . z0  

73 0.80 
112 0.30 
1231 1.20 
295 0.80 

4 1  58 3.00 

0.10 
0 . 9 0  

104 0.40 . 

0.20 . 

i .90 

43 a P 2 0  
34'1Asb37 0.00 

1 1  .YO. 
5.00 
5.20 
9.80 
8.00 
7.10 

31.70 
108.00 

11.20 
123.10 
29 5 0  

415.80 
10.40 

6.50 
8.50 
8.10 

4.60 
4.10 

3.40 
4.30 

. .-. . .-- . . 

7 .-3ii ~ 

s i 3 0 -  . 

5 : o '  - 
- < .  

_ _  .. . - 

. . 

.- 

_ .  

100 .ox4 
141.43% 

- 141.43% 
115.472 
57.731: 
:j:? .452 
?5.591 
44.72% 
70.7'12 

115.471 
57.73% 
70;711- 
36.51 % 

109.00% 
200 .oox 
56.66: 
a1 ,052 
81.652 

141.432 
45.88% 
36.51% 

T????. '!?Z 
141.43% 

-. - 
HR :MI N : S 

?6:24:2 
16:34:3 
15:44:5 
16:5S:O 
17:05:1 
12:15:3 
1 7 : 2s.: 4 

.. . 

18.3X 
28.28% 
27.73% 
20 .?Or, 
22.36% 
2;; ,732 
11.23% 
6.08% 

23.40x 
18.89% 
5.70% 

3.10% 
19.51% 
24 .BO% 
21.6YZ 
22.222 
30.50% 
?? .48X 
31.23% 

34.30x 
30 .SO% 

__  ._ 
1-1 : s a - -  

27.jSZ .- 

I 7 : 3 5  : 5 

17 :56 : 2. 
18 :l;b: 3 
18: 1'6:s 
1 : j  : 27 : 0. 
1 8 : 37 : 1 ' 
1 8 : 4;' :3: 
18:'J7: 4 %  
19:08:0! 

? 9 : ? 8 : 2 ;  
1 9 :  38 : 4' 
19:43:5! 
1?:59:01 
20: 09: 2; 
20:19:3! 
20:29:4( 

.20:40:0: 
?0:50: 1 
21 :OrJ:3 
21: 10:4; 
21 :20:5, 

1;7:48:1 

19:15:!. -. 

-. 



a 

STACK LOCATION 
TA-3-29 

II 

II 

TA-21 
TA-43 

11 

II 

II 

TA-48 
II 

II 

II 

II 

II 

II 

I1 

II 

I1 

II 

II 

TA-50 
II 

II 

II 

I1 

I 3  

TA-5 0 -3 7 
TA-50 

LANL STACKS REQUIRING BETA ANALYSIS 

01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 
f 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

- STACK ID. ANALYZE FOR DATE & TIME 
MFP . 3/33 - 30 1s y FE-44 

FE-45 
FE-46 
4HC-FE-1 (401 Pro) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-38 
FE-4 0 
FE-4 5 
FE-4 6 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

II 

II 

II 

P-32 
II 

II 

II 

-WP 
11 

II 

II 

II 

II 

I1  

. II 
11 

11 

II 

II 

II 

II 

II 

I1 

II 

II 

II 

II 

LLD 7 I 
BKG ,<, 19 5 0.b6 
EFF 0. (/B 

I 



2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 

8 .10.00 
9 10.00 

10  io .00 
1 1  10.00 
i z  10.00 
13 10.00 
1 4  10.00 
15  10.00 
1 6  l$ ido  
'17 14 .00  
18 lC.00 
19 10.00 
20 l i i . 00  
21 10.00 

23 1o.co 

. . . ._ . . 

7 1 6 3 5  

- -  . - 

-.. -- -I-- 

. . . . . . . . .  
22 10.ao 

24 10.00 ..... 

26 10.00 

131 24654 7139 13.10 
6 9 9\ 0.60 

0.30 
. . 5 . ~ , ~  51 n-zI3.00 

2 
3 

..... ,';20 - 
72 m&O.89 
9 3 1  0.50 
Z B  .Ji) 8 - 4 9  

0.50 
1.05 

95 0.20 

1.40 ''' 6 0  1 0.30 
.... -~ ..... '! . 

3 
2 247 0.29 

... 0.60 

1502 2 .40  
60 0.30 

0.80 
0.60 

0 . 3 0  

A 
9 

24 
3 
5 
8 
6 

3 

... 
0.90" 

. . . . .  

. . . .  ... 

5 5  
3' . - 

2466.40 
9.90 

15.40 
5.50 
5.10 
5.50 
7.20 
3.30 
5 . 9 0  

10.90 
20 .0g  

9 . 5 0  
10 .?O 
15.30 
6.00 

20.70 
176.90 
26.40 

150.20 
6.00 
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. __ -  .-- .--- -- 
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s'.-ao 
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ii 5 . 4 9 ~  

-. .- ........ - .  

141.43I 

-. . .  -. . . . . . . . . . . . . . . . . . .  

40.82% 
115.47% 
299 .O0% 
70.71% 
81.652 
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115.47% 
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2 9  10.00 3 4.50 115.47X 
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.?6 .?&I 
1 '7 . i 52 
14.14x 
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STACK LOCATION 
TA-3-29 

I1  

II 

TA-21 
TA-43 

I1 

I1 

I1 

TA-48 
I1 

TA-50 
11 

I1 

II 

I1  

I1 

TA-5 0 -3 7 
TA-50 

LANL STACKS REQUIRING BETA ANALYSIS 

01-7 7 08 -ALPHA SOURCE-2 3 68 D/H 
02-7139-BETA SOURCE-5176 D/N 

# 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

- STACK ID. 
FE-44 
FE-45 
FE-46 
4 HC-FE- 1 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-38 
FE-40 
FE-4 5 
FE-4 6 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

ANALYZE FOR DATE & TI!.IE 
MFP r/ v/6 d 

i1 

i1 

11 (401 Pro) 
P-32 

II 

II 

II 

-WP 
11 

11 

11 

11 

11 

11 

11 

II 

11 

11 

11 

11 

II 

11 

II 

11 

11 

.._ :: 7 c U  b""G;" 

I 
I . .  



5 10.00 a 1 boo/ 0.30 160.00 70.712 
............... 53 m-21 Q. 20 5.30 141.43% 27.4'2 17:53:-3 6 10.00 2 9 h-..- .- ..... -....-_---__-.-I.. , 30 .___.________- ____._ ... . . . . . . . . . . . . . . . . . .  --.-.-...I_ ..---__ 

7 10.00 3 9.10 115.47% 2 9 . 9 ~ -  .. i8:08:4 
8 10.00 0 
9 1c.00 1 

1 1  10.00 4 

..- 
i c  l a - i ~ g  4 

12 lii .ij0 r 
.... -. .. 

'I 3 1O'I'OO 4 

17 t0 .00  5 
18 10.00 77 . -.._--.I-. -_ ........... 
19 10.00 7 
20 ! O . O O  4 
21 10.00 4 
22 10.00 1 

-.__I_-_ . . . . . . . . . . . . . . . . .  

23 10.00 6 
24 10.00 9 
25 10.00 1 

: 26 10.00 1 

-.__ - ._____. . ._._. ............ 

27 1o.co 3 
28 10.00 9 

! 

-- ...... 

29 10.00 2 
30 10.c0 2 

7.20 
C.10 P.lil 

10 10.30 
3.40 13.93 

........... 

J.56 ?0.8!, . .  

ii i 11.10 
318 31.80 

- ..- --1-_ ..... 33,!-!? L- ... .-. . -.. 
15.20 

717 3.50 71.70 
151 13 7.70 . .  4511.30 ........ - . . .  

. 1392 0.70 139.20 
25.20 
13.80 

7 9  0.10 7.90- 

0.40 
138 0.40 . . . . . . . . . .  . . . . . . . . .  

0.60 8.50 
6 . 9 0  0 . 9 0  
4,80 

46 0.10 4.60 
4.40 4 4  

43 0.90 4.30 

2.30 

- -. . ----- 

_-__ . .  ..... .. 0 . 3 0  -. - 
45 J6937 0.20 4.50 

.... 

?????.??% 23.57% 
. .  00.002 

00 .go% 
l i C  w k I . 9 3 : .  

83.45% 
00.00% 
615 .66 L 

15.4;'X 
89.451 
22.79% 
75.59% 

66.652 .- .. 

G .  76f; 
9.702 
A. 76; 
Y.24Z 
8.98% 
1,212 
0.94x 
5.222 
7.46% 
0 .?4% 
5.362 

100.00% 11.70% 

2d0.002. 22.502 
81.65% 21'.69% 

io0.00~ 1 7 . 0 2 ~  . _  - - .. 

18:19:0 

13:39:? 
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LANL STACKS REOUIRING BETA ANALYSIS 

01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 

STACK LOCATION # - 
TA-3-29 

II 

II 

TA-21 
TA-4 3 

II 

11 

II 

TA-48 
II 

II 

II 

I1 

II 

11 

11 

II 

I1 

I1 

I1 

TA-50 
II 

11 

II 

11 

II 

TA-5 0 -3 7 
TA-50 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

STACK ID. ANALYZE FOR DATE & TIME 
MFP 'V** 

II \ 
FE-44 
FE-45 
FE-4 6 

FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-38 
FE-4 0 
FE-4 5 
FE-4 6 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

4HC-FE-1 (401 Pro) 
II 

11 

P-32 
II 

II 

II 

XFP 
11 

11 

11 

I t  

II 

11 

II  

11 

II 

11 

11 

11 

II  

II 

II 

II 

II 

II . J 6 Q O  

ll 

.. 

1 



I 10.00 7172 83.80 2.3bX 6.90%- 16:56:1 

9 
9 

1 1  
12 
13 
14 
15 
16 

-- 
1 5  

.. _.. 

17 
'I E 
19 

I... 

0.00 
0.00 
9 .  & C  
0.90 
0 . 0 0  
0.00 
0.00 

0.09 

_. 

0 :cia 

64 
190 
95 

154 
267 

- -  - 

31 3 

? & q  
i 076 
1161 

'1 10.00  lo;i ..-.. _.. . . -  19 4 2 4 4  

10.00 & 1436 
1C.QG 2 1  3774 
10.00 4 259 
10.90 4 182 
1 O . i ) O  7 Yq 

ba  6s 
10.09 5 sir 
10.00 13 54 
10.00- 6 6 1  
10.09 4 53 

5e4 2siei1 

.._..... - ...-. . _. -.-. 

.. -.-. - ...--_I.I_- _-.- ._- 

2.10 7.30 
a43 0.70 6.40 - .- . _- 

.J * 50 

i'.eii 
3.70 
0.40 
1 .00 

10.60 
1 .oo 

q* 0 .5q-  

1 .?O 

0 .Bi l  
2.40 
0.40 
0.40 

-_ 
58.64 

0.70 
6.85 

_- . - 0.50 
1.30 

0.40 

. .. 
0.66' -.- 

.... 

_ _  - 
? i ! . O U  

9 . 5 0  
3t .:rj 
15.40 
26.70 

107.60 
116.10 

._.. ,7&-,70 . - 

_. ._. . ._ . - . 

r .. . 

43.642 23.402 17:57:2 
75.59% 25.00X 18:97:4 - . . -. -. 

26, cox 
29.52% 
11 . E 2  
1i5.11; 
12.24% 

;7,222 
&.OS% 
5.86% 

45 .am 3.07% 
O.-40I 

40.822 3. ?SI 
tUO.QO% 12.40% 
'1OO.OOX 14.82% 

,:' .)';: y 
J.LI k 

. a.zbi 
;7G . '7 i z 

75.591 20.10% 
24.252 21 . t F %  
... . .-- .I- .--__.- ...... -_ .-.-. 

1 F:39:1m 
1 ?:50:0t 
20 : s,o : 1 ; 
20: 10:2; 
20: 20 : 4t 
20: 30:59 
20:41:12 
2(=j:51:26 
21 :01:3? 
21 :11:53 
21 :22:06 
21 :32:20 

.- ... 

I 

1 

, 
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STACK LOCATION 
TA-3-29 

I* 

II 

TA-21 
TA-43 

II 

II 

I1 

TA-4 8 
I1 

II 

II 

II 

II  

II 

II 

II 

I1 

II 

I1 

TA-50 
II 

II 

I1 

II 

I t  

TA-5 0-3 7 
TA-50 

LANL STACKS REQUIRING BETA ANALYSIS 

01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 

1 

- # STACK ID. ANALYZE FOR DATE & TIME 
03 FE-44 MFP 1///3-a0/3)c - 1400 
04 FE-45 
05 FE-46 

II 

II  

i1 

06 4HC-FE-1 (401 Pro) 11 - /GOO 

II - I l  11 
07 FE-9- P-32 
08 FE-1OAA 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

FE-12 
FE-34 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

11 

11 

MFP 
11 

- oQOO 
L I  

I 

LLD 7 l  



FRI RPR 27.i98.1 
GROUP A LANL STACKS 
SN TIHE COUNTS B COUNTS ]I( CPfi A CPR 61 A/OO00.000 B/0000.000 2 s i g  A 2sig B HR:MIN:SEC 

-Wed 1 10.00 
'11392 10.00 

3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 

9 10.00 
1 4  14.00 
1 1  10.00 
1 2  10.00 
13 10.00 
1 1  10 .0e  
15 10.00 
1 6  10.60 
17 10.00 
18 10.00 
'I? 10.00 
20 19.00 
21 10.00 
2 2  1Q.Oi) 
23 :5.0(J 
24 i0.00 
25 l'J.00 
20  10.00 
27 i u . 0 0  
28 ic.00 
29 10.00 
3 0  10.30 

a 10.00 

6803 
&a 

1 
5 
3 

13 
3 
2 
5 
J 
t 
b 
7 
9 
9 
2 
5 

81 3 
14 

7 
3 
1 

10  
9 
5 
5 
4 
2 
3 
1 

. -  . . 

890 680.30 
247iil 6.80 

0.10 
7 9  - 1 ~ 3 2 9 0 . 5 0  

210 15? 0.30 
7 7 1 4  21  I .30 
as'\ 0.30 

3.30 
0.60 
G.60 

135 0.70 
279 5.40 

0.56 
81.30 

1 .Q0 
0.70 
0.30 
0.10 
1 . o o  
0.90 

0.50 
0.40 

63 
55 
63 0.20 
4 2 ~ A @ P  0.30 

161 

25mP 

a9 .oo 
2470.10 

15.90 
7.90 

21 .OG 
7.70 

7.10 
2; .4g 

10.90 
20.30 
; 5 .qG 

13.50 
27.00 
44.50 
40.40 

217. 9i! 

645.40 

35.80 
16.10 
10.00 
13.20 
6.20 
6.30 
5.50 
6.30 
J . 2 0  
3.50 

8.80 

7 7 0 8 ~ 6 0  dssrlx yAJ6 SUW- 

78.70 

2.42% 
24.25z 

200 .OO% 
a9 .m 

1 i 5.47% 
55.47% 

141.43% 
I?'?. 45: 

1'15,.$;72 
81.652 
t$ .i . 6 5  2 

i'5.5YZ 
t6.66i: 
r f 6 . 5 6 t  

141.43% 
b(i' x 

7.01 z 
03.24x 
75.59: 

115.47% 
*. rvG.GQ2 1 . 

63.24% 
66.662 
39.45% 
89.45% 

100 .iji-jZ 

141.4JZ 
115.47% 
200.09% 

j i5.479 
# l .  

J 

6.70% 
i .27% 

15.86% 
22.50% 

27, .7qx 
21.322 
23 .?J% 
13 .A72 
1 9 2 
'1 4.032 
r5.&52 
17.21% 
12 .17X 

9.95% 
4 . 2 g z 
0.22% 
2.48% 
7.12% 

10.57% 

20 .GO% 
17.40% 
25.40% 
25.19% 

25.1YX 
20.85% 
33.80% 

i3.aoz 

9 . 4 8 %  

.. =. -. . 
I J . i G L 

7 i  lsir 
A.2. I u 

15:31:?5 
15:41:39 
15:S1:53 
16:02:06 
1b:lZ:iY 
16:22:33 
5 s:X :46 
16:43:00 
16:53: 13 
17 :03 :26 

Q. r C  
1 .,? : 2 3 : 53 
I7 :34 :O? 
17:44:2U 
i7:54:34 
18:@4:47 

1 ,? ; 1 '5 rn ,+ ', 

i 0 .  .' E .i, 
n ! J r n l ~ . ~ ~  

ia:25:33 

I a : 4 t : o o 
ia :sh: i3  
17:06:27 
19: 16:40 
19:26:53 
19 :37 :07 
i 9 :4? :20 
T 9:52:;;4 
20 :07 : 47 
20: 18:Ol 
20:28: 14 

13:35:46 

1' . 
. .  . 



STACK LOCATION 
TA- 3 -2 9 

I1 

I1 

TA-21 
TA-43 

11 

I1 

II 

TA-48 
I1  

I1 

I1 

I1 

I1 

11 

II 

11 

I1 

I1 

11 

TA-50 
I1 

I1 

I1 

11 

I1 

TA-5 0 -3 7 
TA-50 

LANL STACKS REQUIRING BETA ANALYSIS 

# 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 

1 
STACK ID. ANALYZE FOR DATE ti TIME 

MFP FE-44 
FE-45 
FE-46 
4HC-FE-1 (401 Pro) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-38 
FE-4 0 
FE-4 5 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

i1 

11 

11 

P-32 
11 

11 

11 

MFP 
11 

11 

II 

11 

11 

11 

11 

11 

11 

II 

11 

11 

11 

11 

11 

II 

II 

11 

11 



,q 3; 
79 

4 
3 
.3 

22 
3 

13 
7 

9 
b 
4 

16 

e 
100 

5 

i, 

3 
5 
7 

4 
b 
4 
1 
1 

- 

Y 

L " 

CPil B R/0000.000 B/0000.000 

8.1 .?ti 
2517.29 

35.30 z j .  25 

5 . h 0  
9 .00  
7.50 

15.35 

10.40 
11.70 
7.30 

11.60 

19.10 
-40 

6 ? .  49 
71 75.00 

9b.40 
138.40 

1 i . 4 U  
9 - 3 0  

10.50 
i i - 5 9  

4.30 
8 . 3 0  
4.70 
4.10 
5.liJ 
3.9i) 

9 .10  

. .  

2519 A 

2.37% 
23.90% 

1 00.00% 
llS.4?X 
115.42% 
42.64% 
&6 .Ah% 
55.47% 
35 .SY% 

115.472 
100.005 
bl.65Z 

,, . ,/ 2 =. 

50.0OZ 
200.06X 
70.7'1 X 
20.007, 
3'9.4SX 

200 .00% 
115.4'2 
89.45Z 
,7 3 . .yj f 

81 .&5% 
100 . G Q X  
81.65% 

100 .oox 
20Q,Q<jZ 

200.00% 

i Q 9  .QQz 
l i  

- .  

81 . A ~ Z  

. I .  

6.03% 
1.26% 

10.b42 
10.51Z 
20.96% 
26.722 
21.08% 
23 .092  
16.162 
19.61% 
18.49% 
25.4ox 
18.57% 
5 & . ? ; ? X  

14.472 
12.73% 

P .?OX 
0.79% 
.j .37X 
5.42% 

18.7'3% 
20 .SOX 
19.5iX 

3G.SQZ 
21 .95X 
29.175 
31.232 
? E . O O X  
32.02% 

I "J .u.Jr. iPf 

15 :25: 36 
1 &:35:50 
16:46:04 
16 :5& : 17 
1 ?:G6:31 
17: 16:44 
17 : 2 t :  57 
17:37:11 
17: 47: 24 
17 :57 : 38 
18:07:51 
18: 18:OS 
i a : . x : i d  
18:38: 32 
1 &:48:45 
18:58:58 
1J:OY: 1 2 
'I 9 : 1 Y :27 
19 :29 :J1 
19:39:54 
19:50:O8 
20:00:21 
20 : 10:35 
20 :20 : 48  
2'3:31:02 
20:41:!5 
Z0:51:2? 
21 :01,:42 
21 : I  i:5b 
21 :22:0Y 

1 

. .  

1 

. .  

1 

.. 



STACK LOCATION 
TA-3-29 

I1 

11 

TA-21 
TA-43 

I1 

I1 

I1 

TA-48 
I1 

11 

I1 

I1 

I1 

I1 

I1 

I1 

I1 

I1 

I1 

TA-50 
I1 

I1 

II 

11 

I1 

TA-5 0-3 7 
TA-50 

I 

LANL STACKS REQUIRING BETA ANALYSIS 

01-7708-ALPHA SOURCE-2368 D/M 4p7- V # / d +  
02-7139-BETA SOURCE-5176 D/M 

s 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

- STACK ID. ANALYZE FOR DATE C TIME 
FE-44 
FE-45 
FE-46 

FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-12- 
FE-13 IC. 

FE-15 
FE-16- 
FE-18 
FE-38 - 
FE-40- 
FE-4 5 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 - 

4HC-FE-1 (401 Pro) 

MFP 
i1 

i1 

II 

P-32 
11 

11 

11 

MFP 
11 

11 

11 

I t  

11 

11 

11 

11 

11 

II 

11 

11 

11 

11 

11 

11 

11 

11 

11 

I 

I 



HOrl f l A Y  14,1984 
GROUP A STACKS BETA 
St4 T I H E  COUNTS A COUW'TS B CPi l  14 

1 
2 
3 
4 
5 
6 
:i 
8 
P 
10 
1 1  
1 2 
13 
14 
15 
16 
1 i: 
18 
19 
20 
21 
2 2  
23  
24 
25 
26 
2 ;I 

29 
30 

28 

10 .oo 
icl.o(r 
10.00 
10.30 
10.0rJ 
10.00 
10 .66  
10 .00  
1gm0';1 

10.00 
10.00 
10.OQ 
10.00 
10.00 
19.00 
10.00 
to .06  
10.09 
13.00 
10.90 
10.00 
!O.60 
lO.00 
1O.OO 
10.00 
10.00 
70.00 
10.00 
10.60 
10.00 

69 49 
2 4 9  

3 
8 
6 
17 

5 

2 
14 

a 
0 

5 
15 

d 
1 2  
i l  
39  

5 

16 
5 
2 
4 
12 
3 
2 
2 

- I .  

i L  

b. 

5 

I L 

WiI B 4/6000.000 B/0000.000 2si3 B 

6 .?OX 
1.26% 

25.602 
12.83% 
19 .Ob% 
?& .?6% 
22.08% 
22.64% 
14.82% 
18.98% 
12.401 
35.35% 
32.44% 
21 .StX 
32.022 
18.551 
19.42% 
7 .022  
4.14% 
4.74% 

iP.9OX 
L2.5GZ 
l9.24% 
28.86% 
24 .&l x 
26 .?A% 
2 i . O B Z  
2?.73X 
28.86: 
3?.7?X 

- ._ 

I 
HR : hI N:SE 

1 7 : 02 : 22 
17: 12:36 
17:22:49 
17:33:03 
17:43: 16 
12 :53:30 
18:03:43 
la: 13:57 
18:24 : 1 C 
18:Ji:?k 

l8:54:FJl 
19 :05 : ! l a  

19:15:lt 
iY:25:3' 
1 P:35:4. 
1 ? :45 :51 
19:56:1 
20 :06 :2: 
20 : 1 t : 3' 
20 :26:5.  
20:57 :Q 
20:47: 1 
20:57 :3 
21 :07:4 
21 : i 7:s' 
21 :28:1 
21 :3ti:2 
21 :48:4 
21 :5%:5 

I 

i m i .  A t :.Z- 
I i )  .-I% ..J/ 

I 

I 

I 

I 

I 
I 



STACK LOCATION 
TA-3-29 

11 

II 

TA-21 
TA-43 

I1 

V 

I1  

TA-48 
11 

11 

I1 

I1 

I1 

I1  

11 

I1 

11 

I1 

I1 

TA-50 
I1 

II 

11 

I1 

I 9  

TA-50-37 
TA- 5 0 

LANL STACKS REQUIRING BETA ANALYSIS 

01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 
t 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

STACK ID. ANALYZE FOR DATE & TIME 
FE-44 MFP s/4/ -5jfH 
FE-4 5 
FE-46 

FE-9AA P-32 
FE-1OAA 
FE-12 11 

FE-34 
FE-11 MFP 
'FE-12 
9E-13 
FE-15 
*E-16 
+E-18 
FE-38 
FE-4 0 
FE-4 5 
ZE-4 6 
FE-51 
FE-54 . 

FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 

II 

i1 

II 4HC-FE-1 (401 -Pro) 
11 

11 

11 

11 

11 

11 

11 

11 

II 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

FE-1 
FE-6 

I 



41 5 1  0.84 
443 1 .?1 

-0.16 
i 7 - [ j ,2& 

0.84 

La':' 0 . 1 4  
776 2.04 

3565 7.74 
2051 3.74 

2 5 4  P.14 
34: 0 . ? 4  

1141 0.81 

160 &4kO.l4 

;;+'i"'. L'l" 125.34  

$9) 9 . 5 4  

CPH E 01/0000.290 W0000.480 

73 ,S.? 

2Q83.49 
3.6Y 

19.39 
-0.21 

0 . 0 9  
7 . 6 9  
2 * y 

115.39 
56.69 
4-1 . j J  

-!.7! 

34.19 
11.19 
2g .3y  
72.75, 

7 4 1  9 . 5 7  
351 .6P 
200.29 

25 ." 5.3 
27 IS? 

4.14 
4.59 
1.59 
1 .oil 
2.09 
i .PY 
0.39 

-0.41 

. I  

- i t  .,.! - 1 

. ,  

- -  24Jj.;;o 

I b 5 . 4 5  
O . l d  
2.21 
1.17 
(i.:q 

. 2 - 9 0  
i .Sij  

20.14 
2.90 
6 .  i j v  

- < I .  5:; 

2.90 
0.48 
i i .48  
7.93 

4 3 & . & I  3 " 

26.69 
12.90 

1 

3.24 
1 .ti6 
2.90 
1.17 
2 . 9 0  
1.86 
0.63 
0.83 
7.38 

.-.. 

- .  -:: i i; 
.I . I .I 

- .  - -  - . 

I 



I 

I 

STACK LOCATION 
TA-3-29 

I1 

II  

TA-21 
TA-43 

II 

II 

II 

TA-48 
II 

I1 

II 

II 

II  

II 

I1 

I t  

I1 

II 

I1 

TA-5 0 
11 

II 

I1 

II 

II 

TA-5 0-3 7 
TA-50 

LANL STACKS REOUIRING BETA ANALYSIS 

01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 

# 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

- STACK ID. 
FE-44 
FE-45 
FE-46 
4 HC -FE-1 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-12- 
FE-13- 
FE-15 
FE-16- 
FE-18- 
FE-38 
FE-40 
FE-4 5 
FE-46w 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

d .  s-7 ,+7 

ANALYZE FOR DATE & TIME 
MFP 

II 

11 

II (401 Pro) 
P-32 

II 

II 

11 

f4FP 
11 

II 

II 

11 

II 

II  

11 

II 

II 

11 

ll 

n 

II 

11 

II 

II 

II 

I. 

LLD 71 
BKG s, 14 f Odic3 
EFF 0. V t  



tw u ui N 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
in E, v A PS a cm o -d - a =J 'o v a v YI - o. *J O. p. VI - VI VI o p.. a 
3 c: 0 0 c, 0 c1 0 0 0 e e 0 0 c 0 e 0 0 0 0 c- 0 0 c: c. c: 0 cn Q 

W 

D 
0 
0 
0 
0 

\ 

0 
0 
0 



STACK LOCATION 
TA-3-29 

I1 

I1 

TA-21 
TA-43 

I1 

11 

I1 

TA-48 
I1 

I1 

I1 

I1 

11 

I1 

I1 

I1 

I1 

IS 

I1 

TA-50 
I1 

I1 

I1 

I1 

II 

TA-5 0 -3 7 
TA-50 

LANL STACKS REQUIRING BETA ANALYSIS 

01-7708-ALPHA SOURCE-2368 D/M 
02-7139-BETA SOURCE-5176 D/M 

# 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

- 

1 

&di@ 1 

1 
STACK ID. ANALYZE FOR DATE & TINE 

FE-44 
FE-45 
FE-4 6 
4HC-FE-1 (401 Pro) 
FE-9AA 
FE-iOAA 
FE-12 
FE-34 

I I  FE-13r 

. FE-18 
F E - W  
FE-4 0 ab., 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 ,h f i i T c e  

11 

11 

P-32 
It  

11 

11 

NFP r r  

11 

11 

11 

11 

11 



. -  . .  . ... 
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-I 
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n 
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s.1 A. c' 

...... 
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STACK LOCATION 3c 

01-7707-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

TA-3-29 
8 

8 

TA-21 
TA-43 

8 

8 

8 

TR-48 
8 

8 

8 

m 

8 

8 

TA-50 

8 

8 

8 

8 

TA-50-37 
TA-50 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 

STACK ID* ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4HC-FE-1 (401 PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE- :L 5 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

MFP 
a 

8 

8 

P-32 
rn 

8 

8 

HFP 
8 

8 

rn 

rn 

8 

8 

rn 

8 

8 

8 

8 

8 

8 

rn 

1 

‘ I  



.. I 
d -4 V:. 

1-J a. 

a .  

w- - 
Pl 

hl 

d 

m e -  
-, 
d 

I. I 

rLI 

w 
0. 
co 

._. ... 
:i' 

I'P I 

.<I 
..- 

d 

C' r.3 - 
- . Q m  
& O N  

. . .  O 

m 
w 

hl 
9 
0 

I. 

P 
OJ 
0 



01-7707-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

I 
STACK LOCATION * STACK ID .  ANALYZE FOR DATE% TIME 

TA-3-29 03 FE-44 
D 

TA-21 
TA-43 

D 

m 

TA-48 

I 

8 

D 

TA-50 
D 

D 

D 

m 

T A-5 0 -37 
TA-50 

04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 

FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  FRO)  
FE-9AA 
FE-10AA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-10 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
F E - I  
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

MFP 
D 

I 

P-32 
I 

a 

D 

HFP 
D 

I 

8 

8 

I 

I 

8 

D 

D 

D 

rn 

0 

I - B l a m k  



HGN .I134 i8.1484 
GROIJP A LIML SiriCiiS 
sw i i i l E  LOU~YTS A c o u m  E 

69 43 
1 1 1  
; 

5 
18 
1 4  
i &  

4 
16 

8 

30 

E 

1 L 

f 

1 z i 4  
1i2;; 

9 
i u  
25 
1 1  

& 
7 
8 

2 
1 

rn 
L 

932 
24744 
236 

83 
289 

t l  
2 3  
5 i  

197 
86 

432 
282 
4Y i 

14294 
61 i 2 1  
57161 

534 
:Ai 
195 
i ,?I 
109 
131 
129 

9 9  
120 
22 

CPM A 

694.04 
10.84 
9.44  
0.24 
0.24 
t .54 
! .14  
1.34 

0.14 
1.34 
0.54  
i1.44 
2.74 

125.14 

0.64 
0 . i 4  
2.24 
0.81 
0.54 
(1.44 
3 . 5 1  

-0.06 
- 0 .  Ob 
-0.16 

-0 .06  

i 12.44 

CPtl B A/0000.2'?# E/0000.480 

88.39 
2469.59 

2 0 . 7 9  
3.49 

24.09 
1.29 
2.49 
u.29 

14.89 
3.79 

38.39 
23.39 
44.29 

1425.09 

571 1.25  
4R.59  
i d .  49 
14.69 
12.6Y 
6.09 
8 . 5 9  
d.GY 
5.09 
7.19 

-2.61 

6i67.89 

. .  

23P3.24 
37.38 

i .52 
0.83 
0.83 
5.31 
3.93 
4.62 

-0.21 
0.48 
1.62 
1.86 
i .si 
9.45 

431.52 
387.72 

2.21 
2 . 5 5  
7.72 
2.99 
1.86 
1.52  
1 .Be 

-0.21 
-0.21 
-0.55 

181.15 
5144.98 

4i.31 
7.27 

50.19 
2.65 
5.15 
0 .i ij 

31.02 
' 7 . 9 0  
79 .'in 
48.73 
,?*L? 

2968.74 
12845.22 
1 1  E'9a.52 

101.23 
'JJ -5.5 
30.60 
'Lb .44 
12.69 
17.90 
i(i.i35 
10.60 
14.Y8 
-5.44 

..I 

- -  

2 s i q  A 

2.40% 
5i3.Yi3X 
75.5i;L 
89.452; 
89.45% 
l i . i 4 2  
53.$55 
5u.Gli% 

l41.43X 
1 u0 ,992 
50 .00 t  
70.1'iX 
;;.j .: i;; a. 

36.51 ?r 
5.54% 
5 .%X 

66.65% 
a;5 .>4 

40 .00X 
6 V .  JOY. 
70 .?1% 
75.59% 
70./15 

141.432 
141.43X 
200.00X 

. . J i b  

2sii E 

6.55% 
i .271 

ii.SVL 
21.95% 
1 ? .75X 
25.502 
23.4riz 
2 6  .GG; 
? 1.241 
z i  .56% 
9.i52b 

1 1  .YlZ 
2 . c.2 h 

1.672 
0.80L 

8.65% 
i *J .LAX 
1 4 .3?2 
15.liX 
iY.152 
17.27X 
1 ; .69Z 
20.10% 
iY.25K 
42.64X 

_: r CI -. 

i3'. 332 

I .  

. . _  . 



01-7707-ALPHA SOURCE-2368 DF'M c;/g-/r/sy 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3-2P 
a 

a 

TA-21 
TA-43 

m 

a 

m 

TA-4% 
m 

a 

a 

a 

a 

a 

m 

TA-50 

a 

a 

9 

m 

TA-50-37 
TA-50 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
1'5 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 

STACK In, ANALYZE FOR DATE% TIME 

FE-44 
FE-45 
FE-46 a 

4HC-FE-1 (401 PRO) a 

FE-9RA 
FE-IOAA 
FE-12 
FE-34 
FE-11 
FE-1% 
FE-I8 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6- 

.. 
F-32 

a 

a 

a 

HFP 

a 

a 

I 

a 

m 

a 

I 

I 

I 



6251 
i IS 

4 
3 
4 
5 

4 
P 

;J 

e 

55 
75 
2 I> 

? 
! ! 

i 3  
3 
6 
8 
3 
? 
0 

I 

r L 
.,I. 

871 
1 4 5 3 1  

302 
88 

139 
4 5  
7i5 
6 3  

21 7 
PP 

21 0 
I:5J 
330 

. X5578 
W 5 i  
292A 
/35 
2 4 5  
1 ii5 

72 
58 
$5 
5 A  

10.5 
31 
36 

_. -- 

CPW A 

475.64 
11.54 
0.14 
0.04 
0.14 
0.24 

-fi.16 
0.14 
0.64 
(1.41 
6 . 7 1  

-? i . i6  
ir.54 
5.34 
5.24 
7 .24  
5 . 7 6  

0.44 
0.B4 
1.64 
0 .04  
0. .5J 
0.54 
0 - 0 4  

-0.15 
-0.26 

84.29 
2495.29 

2 5 . 3 9  
3 .99  
9.09 

-0 . i i i  
2 .79  
1 . 4 9  

16.8P 
5 . 0 9  

? b , ; y  
8.52 

48.19 
354?.99  

940 .29  
2 9 7 . 7 9  
70,7$ 
19.69 

5.68 
4.3? 
0 . 9 9  
4-99 
0.79 
5 . 4 1  

- i i . ? 1  
-1.21 

2320 .?? 
3 9 . 7 9  

0.48 
0.14 
0.43 
O.ii3 

-0.55 
0.4R 
2.21 
1 . 5 2  
1-55 

-0 .55  
1 . 8 5  

1 9 . 4 1  
1 8 . Q 7  
24 .?? 

S.00 
1 . S ?  
2 . 9 0  
3 . 5 9  
0 . 1 4  
i .17 
1-8.5 
0.14 

- 0  - 5 5  
- 0 . 9 0  

2sig B 

5.FQZ 
1.27% 

1 1  .50x 
21.32z 
16.?6% 
2&.86W 
22 .?4% 
25.192 
; 2.5)?: 
20.10i  
j , ij ..j "' 
;?. 27; 
8.682 
1 .Ob2 
2.991 
3.692 
7.272 

12 .??% 
! P . 5 1 ! :  
20.05% 
26.262 
20.202 
'?A ~ ??Z 
19.70% 
:32.022 
23.33x 

i. 

I 
I 

I 

HR: HIN: SE 

16; i 3: xi 
16 :23:4; 
16:34: 0 1 
16:44: 1 4  
16 :54 :27 
i 7 :04 :4 1 
1?:14:54 
17:25: O &  
13:35:21 
1 i7 : 4 5 : 3 5 ;;.';; - 

.I 1u.06:52 2 .  

1 e :%: 3 
1 8 : 36 : 4 3 
- , .- : 46 : 57 

18:57: 10 
19: 07 : 24 
; 4: 17:37 
1 Y  :27:50 

1?:48:17 
1 ?:!M :31 
20:08 :44 
20: 18:'rS 
21):29:  i i 

I 

i m.JsJi4b 

l a :  1 6 : ;  s 

19:3g.~ . J 4  

1 
I 

I 

I 
I 
I I 

I 

I 

. .  



01-7707-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION STA.CK I D *  ANALYZE FOR DATEL TIME 

TA-3-29 
B 

TA-21 
TA-43 

B 

TA-48 
B 

I 

I 

I 

B 

B 

I 

TA-50 

B 

I 

I 

0 

TA-50-37 

03 
09 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2.1 
22 
23 
2 4  
25 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 

MFP 
I 

I 

I 

I 

B 

B 

I 

B 

I 

I 

I 

I 

I 

I 1  

r l  



TUE JUL 3,1984 
GROUP A LANL STAKES 
SW T I H E  COUNTS B COUNTS B CPH CI 

1 10.00 
2 i0.00 

6632 
42 

4 
2 
2 
5 

16  
5 
4 
7 
2 
5 
2 
6 

26 
29 

1 
2 
5 

13 
2 
3 
2 

17 
0 

# I D E N T I F I C A  I O N  
A LINL STAKES 
B T I - 4 1  SUIPES 
C TA5O A I R  
D TA50 TDF 
E TA55 SUIPE 

T I  

948 . 662.94 
24350 \ 3.94 

230 \ 0.14 
143 ! -0.06 
100 -0.06 
90 0.24 
63 1.34 
59 0.24 

177 0.14 
73 0.44 

155 -0.06 
258 0.24 
288 -0.06 

10190' 0.34 
2492 2.34 
1955 2.64 

60 -0.16 
91 -0.06 
94 0.24 

21 4 1.04 
43 -0.06 

117 0.04 
49 -0.06 
41 1.44 
43 -0.26 

10.00 
1 .oo 
1 .oo 
1 .oo 
1 .oo 

PST A 
0 
0 
0 
0 
0 

PS 

CPll B A/0000.290 B/0000.480 

89 .99 2286.00 
2430.19 

18.19 
9.49 
5.19 
4.19 
1.49 
1.09 

12.89 
2.49 

10.69 
20.99 
23.99 

1014.19 
244.39 
190.69 

1.19 
4.29 
4.59 

16.59 
-0.51 

6.09 
0.09 

-0.71 
-0 51 

B BKG I 
0 0.26 
0 0.26 
0 0.26 
0 0.26 
0 0.26 

13.53 
0.48 

-0.21 
-0.21 

0.83 
4.62 
0.83 
0.48 
1.52 

-0.21 
0.83 

-0.21 
1.17 
8.07 
9.10 

-0.55 
-0.21 

0.83 
3.59 

-0.21 
0.14 

-0.21 
4.97 

-0.90 

BKG B 
4.81 
4.81 
4.81 
4.81 
4.81 

187.48 
5062 .90 

37.90 
19.77 
10.81 
8.73 
3.10 
2.27 

26.85 
5.19 

22.27 
43.73 
49.98 

21 12.90 
509.15 
397.27 

2.48 
8 .94 
9 -56 

34.56 
-1.06 
14.35 
0.19 

-1.48 

2519 A 

2.452 
30.862 

100.002 
141.432 
141.432 
89.45% 
50.00% 
89.452 

100 .002 
75.592 

141.432 
89.45% 

141.432 

39.22% 
37.14%- 

200 .oox 
141.432 
89.452 
55.472 

141.431 
115.471 
141.432 
48.502 

a i  .65z 

-1.06 ????? .??% 

Ka Kb 
0.290 0.480 
0.290 0.480 
0.290 0.480 
0.290 0.480 
0.290 0.480 

2sig  B 

6.492 
1.28% 

13.182 
16.722 
20.00% 

25.192 
26.032 
15.032 
23.402 
16.062 
12.452 
11.782 

1.982 
4.002 

21 .oaz 

HR : HI N : SE 

17 :00 : 57 
17:11:11 
17:21 :25 
17:31:3E 
17:41:52 
17:52:0: 
18:OZ: 1 5  
18: 12:3; 
18:22:41 
18:32:5! 
18:43: 1: 
d 8:53 : 2t 
1 ?:03:4t 
19: 13:s; 
1 9 :24 :O; 

25.822 
20 .?62 
20.622 
13.672 
30.502 
18.492 
28.57% 
31.232 
30.50% 

1 9 :44 : 3. 
19:54:4; 
20 :05:0' 

20 :25: 2. 
20 :35: 4 
20:45:5 
20 :56 :o: 
21 :06:2 

20: 15: 1 



STACK LOCATION .1: 

01-7707-ALPHA SOURCE-2368 I P M  
02-713P-BETA SOURCE-5176 DPM 

TA-3-29 
a 

a 

TA-21 
TR-43 

II 

a 

a 

TR-48 

n 

a 

I 

a 

a 

TA-50 
a 

a 

a 

B 

T A- 5 0 -3 7 
TA-50 
m 

03 
04 
05 
06 
07 
00 
O? 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 

STACK IIS, ANALYZE FOR DATE8 TIME 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 . 

FE-40 
FE-45 
FE-46 
FE-51 . 

FE-54 
FE- 1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 

M 
FE-6 SIC. c 

MFP 
a 

a 

a 

P-32 

a 

a 

HFP I t  
a 

a 

a 

a 

n 

a 

a 

II 

rn 

n 



I 
FRI JUL 6,i984 
GROUP A LANL STAKES 
SW TIHE COUNTS A COUNTS B CPH A CPll B A/0000.290 W0000.480 2Slg A 2sig B HR:NIN:SEC 

3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 

10 10.00 
11 10.00 
12 10.00 
1 3  10.00 
14 10.00 
15 10.00 
16 10.00 
17 10.00 
18 10.00 

-19 10.00 
20 10.00 
21 10.00 
22 10.00 
23 10.00 
24 10.00 
25 10.00 
26 10.00 

6826 
38 

1 
3 
0 

10 
5 
4 
4 
6 
9 
4 

1 4  
11 
37 
26 

6 
8 
7 

11 
4 
0 
? 
7 
2 
6 

942 
24640 

120 
151 
139 

Q 388 
124 
80 

1478 
124 
494 
130 
568 

8573 
22320 
13045 

421 
448 
113 
122 
56 

118 
43 
96 
45 
49 

682.34 
3.54 

-0.16 
0.04 

-0.26 
0.74 
0.24 
0.14 
0.14 
0.34 
0.64 
0.14 
1.14 
0.84 
3.44 
2.34 
0.34 
0.54 
0.44 
0.84 
0.14 

-0.26 
0.64 
0.44 

-0.06 
0.34 

89.39 
2459.19 

7.19 
10.29 
9.09 

33.99 
7.59 
3.19 

142.99 
7.59 

44.59 
8.19 

51.99 
852.49 

2227.19 
1299.69 

37.29 
39.99 

6.49 
7.39 
0.79 
6.99 
0.09 
4.79 

- O m  31 
0.09 

2352.90 
12.21 
-0.55 

0.14 
-0.90 

2.55 
0.83 
0.48 
0.48 
1.17 
2.21 
0.48 
3.93 
2.90 

11.86 
8.07 

1.86 
I .52 
2.90 
0.48 

-0.90 
2.21 
1.52 

-0.21 
1.17 

1.17 

186.23 2.42% 
5123.31 32.44% 

14.98 200.00% 
21.44 115.47% 
18.94 ?????.??% 
70.81 63.24% 
15.81 89.45% 

6.65 100.00% 
297.90 100.00% 

15.81 81.652 
92.90 66.66% 
17.06 100.00% 

108.31 53.452 
1776.02 60.302 
4639.98 32 -88% 
2707.69 39.222 

83.31 70.71% 
13.52 75.59% 
15.40 60.30% 

1.65 100.00% 
14.56 ?????.??% 
0.19 66.662 
9.98 75.59% 

-0.65 141 -43% 
0.19 81.652 

77.69 8 1 . 6 5 ~  

6.51% 
1.27% 

18.25% 
16.27% 
16.96% 
10.152 
17.962 
22.36% 

5.20% 
17.961 
8.99% 

17.54% 

2.lbZ 
1.33x 
1.752 
9.74% 
9.44% 

18.81% 
18.10% 
26.722 
18.41% 
28.57% 
20.41% 
29.812 
28.57X 

8.392 

16:52: 12 
17 :02:26 
17: 12:39 
17:22:52 
17: 33: 06 
1 7: 43 : 1 9 
17:53:33 
18: 03:46 
18: 14:OO 
18:24:13 
18:34 :27 
18:44:40 
1 8 :54 :54 
19 :05 :07 
19: 15:21 
19: 25 :35 
19:35:49 
1 9 :46 :02 
19:5&:16 
20:06:29 
20: 16:43 
08:35: 17 
08: 45:31 
08:55:44 
09 :05 :58 
09:16:11 

li IDENTIFICATION T I H E  PST A PST B BKG A BKG B Ka Kb 
il LANL STAKES 10 .oo 0 0 0.26 4.81 0.290 0.480 

._ B TA43 FHS 1 .oo 0 0 0.26 4.81 0.290 0.480 
C TA48 FHS 1.00 0 0 0.26 4.81 0.290 0.480 
D TA50 FHS 1 .oo 0 0 0.26 4.81 0.290 0.480 
E TA55 SUIPE 1 .oo 0 0 0.26 4.81 0.290 0.480 

I 

, 



I 
S*t*SS%SSSt#LANL STACKS REQUIRING BETA ANALYSIS**YtS*Sf t * t t  

01-770%-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3-29 
I 

I 

TA-21 
TA-43 

I 

I 

I 

TA-4% 
I 

I 

I 

I 

I 

I 

I 

TA-50 
I 

I 

I 

I 

I 

TA-50-37 
TR-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
It3 
17 
20 
21 
22 
23 
24 
25 
26 

STACK ID. ' ANALYZE FOR DATE8 TIHE 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-TAA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE- 15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

FE-2 

MFP I . 6 / 2 + 3 / f / P q  1~~ 

I IbaO 
I 

r* 
P-32 

Y 

I 

I O f 0  0 
MFP 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I - nh4G 

ouoo 
I 



HSR J U l  16.1984 
GROUP E LANL STACKS 
SN TIRE COUNTS A COUNTS B CPll A 

3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 

10 10.00 
1 1  10.00 
12 10.00 
13 10.00 
1 4  10.00 
15 10.00 
16 10.00 
17 10.00 
18 10.00 
19 10.00 
20 10.00 

. 21 10.00 
22 10.00 
23 10.00 
24 10.00 
25 10.00 
26 10.00 

2 
4 
4 
2 
9 
6 
5 
6 
9 
8 

1 4  
6 
9 

29 
3 
8 

13 
20 

3 
6 
9 

10  
2 
1 

# IDENTIFICATION 
Is TA3-29 7134 
B SH-29 7134 
C TA3-141 SUIP 
D TA-18 

122 -0.06 
550 0.14 
112  0.14 
265 -0.06 
132 0.64 
89 0.34 

219 0.24 
127 0.34 
347 0.64 
383 0.54 
347 1.14 

3553 0.34 
1725 0.64 
6402 2.64 

80 0.04 
74 0.54 
99 1.04 

113 1.74 
64 0.04 

112 0.34 
63 0.64 
63 0.74 
55 -0.06 
25 -0.16 

CPH B A/0000.290 B/0000.480 2 s i q  A 

7.39 - -0.21 
50.19 

6.39 
21 -69 

8.39 
4.09 

17.09 
7.89 

33.49 
29.89 

350.49 
167.69 
635.39 

3.19 
2.59 
5.09 
6.49 
1.59 
6.39 
1.49 
1.49 
0.69 

-2.31 

29.89 

TIHE PST a PST B BKG A 
1 .oo 0 0 0.26 
1 .oo 0 0 0.26 
1 .oo 0 0 0.26 
1 .oo 0 0 0.26 

E LANL STACKS 10.00 0 0 0.26 

0.48 
0.48 

-0.21 
2.21 
1.17 
0.83 
1.17 
2.21 
1.86 
3.93 
1.17 
2.21 
9.10 
0.14 
1.86 
3.59 
6.00 
0.14 
1.17 
2.21 
2.55 

-0.21 
-0.55 

BKG % 
4.81 
4.81 
4.81 
4.81 
4.81 

15.40 
104.56 

13.31 
45.19 
17.48 
8.52 

35.60 
16.44 
62.27 
69.77 
62.27 

730.19 
349.35 

1323.73 
6.65 
5.40 

10.60 
13.52 
3.31 

13.31 
3.10 
3.10 
1.44 

-4.81 

141.432 
100 ,002 
100 .oox 
141.432 
66.66% 
81.652 
89.452 
81.652 
66.66% 
70.712 
53.45% 
81.652 
bb A62 
37.14% 

115.472 
70.712 
55.473 
44.72% 

115.472 
81.652 
66.66% 
63.242 

141.43% 
200.002 

Ka Kb 
0.290 0.480 
0.290 0.480 
0.290 0.480 
0.290 0.480 
0.290 0.480 

2s iq  3 HR-:)IIN:SE 

18.10Z 
8.52% 

18.89% 

17.902 
21.20% 
13,512 
17.742 
10.73% 
10.21x 
10.732 
3.352 
4.81% 
2.492 

22.36% 
23.25% 
20.10% 
18.812 
25.00% 

25.191 
25.19% 
26.962 
40.00% 

12.282 

1 8 . a n  

I 
17: 17: 19 
1 7 :27:32 
17:37:46 
1 7 : 48 : 00 
1 7:  58: 13 
t8:08 :27 
18:18:41 
18:28 :54 
1 8: 39 :oe 
18: 49:22 
18:59:35 
19: 09:49 
1 9 :20 : 03 
1?:30:1 6 
1 9:40: 30 
19:50:44 
20:OO : 57 
2O:ll:ll  
20:21:24 

20:41:5? 
20 :52:05 
21 :02:1? 
21 : 12:32 

2 0 m  :3a 

I 



01-7708-ALPHA SOURCE-2368 DPH 
02-7137-BETA SOURCE-5176 DPM 

STACK LOCATION P 

TA-3-29 
a 

I 

TA-21 
TA-43 

a 

I 

I 

TA-48 
I 

I 

I 

l 

a 

I 

I 

TA-50 
I 

I 

I 

I 

I 

TA-50-37 
TA-50 

03 
04 
05 
06 
07 
013 
09 
IO 
I1 
12 
13 
14 
15 
16 
17 
1 F3 
1 ‘3 
20 
2 1  
22 
23 
2 4  
25 
26 

STACK ID. ANALYZE FOR DATES TIHE 

FE-44 
FE-45 
FE-46 
4tiC-FE-I (401  PRO) 
FE-9AA 
FE-10AA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-96 
FE-51 
FE-54 
FE-1 

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-i5 r/ 

FE-2 

I I  1600 

. . .. 

. . .  . -  



# IDENTIFICATION 'TIHE PST A PST bKG A .  BKG B Ka Kb 
A TA3 29 STACK 10.00 0 0 0 ;26 4;81 0.290 0.480 
B TA55 SUIPE 1 .oo 0 0 0.26 4.81 0.290 0.480. 
C T421' BLDG 4 1 .oo 0 0 0.26 4.81 0.290 0.480 
D CHI? R t l  5136 1 .oo 0 0 0.26 4.81 0.290 0.480 
E T150 1 .oo 0 0 0.26 4.81 0.290 0.480 

HON JUL 23.1984 
GROUP A TA3 29 STACK 
SN TIHE COUNTS A Cowus B 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
13 
1 4  
15 
16 
17 

1 9  
20 
21 
22 
23 
24 
25 

18 

10.00 
10.00 
10.00 
19.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

. .  

6740 
24 

3 
9 
4 
2 
8 
1 
1 
5 
6 
2 
7 

13 
5 

10 
4 
5 

11 
21 

3 
8 
9 
5 
4 

9 30 
24600 

135 
108 
86 
69 
87 
69 

220 
118 
187 
525 
2 87 

41 27 
935 

1405 
162 

56 
103 
86 
40 

135 
4 4  
60 
61 

CPH A 

673 .?4 
2.14 
0.04 
0.64 
0.14 

-0.06 
0.54 

-0.16 
-0.16 

0.24 
0.34 

-0.06 
0.44 
1.04 
0.24 
0.74 
0.14 
0.24 
0.84 
1.84 
0.04 
0.54 
0.64 
0.24 
0.14 

CPt! B AJ0000.290 B/0000.480 

88.19 
2455.19 

5.99 
3.79 
2.09 
3.89 
2.09 

17.19 
6.99 

13.89 
47 69 
23.89 

407.89 
88.69 

135.69 
11.39 
0.79 
5.49  
3.79 

-0.81 
8.69 

-0.41 
1.19 
1.29 

8.69 

2323.24 
7.38 
0.14 
2.21 
0.48 

-0.21 
1.86 

-0.55 
-0.55 

0.83 
1.17 

-0.21 
1.52 
3.59 
0.83 
2.55 
0.48 

2.90 
6.34 
0.14 
1.86 
2.21 
0.83 
0.48 

0.83 

183.73 
51 14.98 

12.48 
7 .?O 
4.35 
8.10 
4.35 

35.81 
14.56 
28.94 
99.3s 
49.77 

18.10 

849.77 
189.77 
282.69 

23.73 
1.65 

11.44 
7.90 

-1.69 
18.10 
-0.85 

2.48 
2.69 

2 s i 4  A 

2.43% 
40.82% 

115.472 
66.66% 

100 .00% 
141.43% 
70.71 2 

200.00% 
200.00% 

89.452 
81.652 

141.432 
75.592 
55.472 
89.452 
63.242 

100.002 

60.302 
43.64I 

115.47% 
70.71 I 
66.66% 
89.45% 

100 .OO% 

a9.45z- 

2siq B HR:HIN:SEC 

6.55% 
1.27% 

17.21 % 
19.24% 
21.56% 
24.072 
21.44% 
24.07% 
13.48% 
18.41% 
14.622 
8.72Z 

11.80% 
3.11% 
6.54% 
5.332 

15.712 
26.72%' . 

19.70% 
21.562 
31.622 
17.212 
30.15% 
25.822 
25.60% 

16:55:29 
17:05:43 
1 7 : 1 5 ,: 57 
1 ? : 26 ,: 1 0 
17:36:24 
17 : 46,:38 
1 7. : 5 6 : 5 1 
18:07:05 
18:17:18 
18 :27: 32 
18 :37 : 4b 
1 8 : 47 : 59 
18 :58: 1 3 
19:08:26 
19: 18:40 

19:39:07 

19:59:35 
20:0?:48 
20:20:02 
20: 30: 1 5 
20: 40 : 29 
20:50:42 
21 :00:56 

i 9:2a :54 

I 

I 



I 

*****~***S**LANL STACKS REWIRING  ETA ~NALYSIS****S*LX*~** 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM - ----.--->, 

STACK LOCATION $ STACK ID. ANALYZE FOR DATE8 TIME 

TA-3-29 
I 

I 

TA-21 
TA-43 

I 

I 

I 

TA-48 
8 

I 

I 

I 

I 

I 

TR-50 
8 

I 

I 

8 

I 

TA-50-37 
TA-50 

03 
04  
05 
06 
07  
08 
07 
1 0  
I1 
1 2  
1 3  
1 4  
15  
16 
1 7  
SR 
1 Y  
20 
21 
22  
23 
24 
25 
26 

FE-44 
FE-45 
FE-46 

' 4  tic-FE- I 
FE-9AA 
FE-10AA 
FE-12 
FE-34 
FE-11 
FE- 1.5 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
F E - I  
FE-6 

MFP 
8 

I 

( 4 0 1  PRO) I 

P-32 
U 

I 

8 

MFP 
I 

8 

8 

I 

I 

I 

8 

I 

8 

I 

n 

I 

n 

8 

I prrA  

. .  



TU€ JUL 31.1984 
GROUP A LANL STACKS 
SN T I H E  COUNTS A COUNTS B CPM A 

1 10.00 
2 10.00 

3 75 10.00 
rl 76 10.00 
5 7 7  10.00 

- I  78 10.00 
id 7 79 -10.00 
r3 C 80 -  10.00 

5 81-  10.00 
/o 82 -  10.00 

.. qgu 83 10.00 
,L 84 10.00 
1 3  a5 10.00 
I f  86 10.00 

87 10.00 
I L  88 10.00 
r ?  89 10.00 
r~ 90 10.00 

9 1  10.00 
OZtJ 92 10.00 - 

2 1  93 10.00 
ZL 94 10.00 
ZI 95 10.00 
z f  96 10.00 

10.00 

A IDENTIFICATION 

7016 
158 

3 
4 
2 
4 
8 
7 

10 
10 

4 
29 

6 
263 

15 
1 1  
3 
2 
9 
5 
2 
7 
5 
3 
0 

870 
24649 

70 
128 
75 
69 
89 
68 

530 
2034 

179 . 
1980 
225 

132098 
1035 
374 
21 6 

81 
126 
144 

49 
127 

52 
66 
47 

701.34 
15.54 
0.04 
0.14 

-0.06 
0.14 
0.54 
0.44 
0.74 
0.74 
0.14 
2.64 
0.34 

26.04 
1.24 
0.84 
0.04 

-0.06 
0.64 
0.24 

-0.06 
0.44 
0.24 
0.04 

-0.26 

. _. _ . .  
CPH B A/6000.296 W0000.480 

82; lg 
2460.09 

2.19 
7.99 
2.69 
2.09 
4.09 
1.99 

48.19 
198.59 

13.09 
193.19 

17.69 
13204.99 

98.59 
32.59 
16.79 

3.29 
7.79 
9.59 
0.09 
7.89 
0.39 
1.79 

-0.11 

2418;41 
53.59 

0.14 
0.48 

-0.21 
0.48 
1.86 
1.52 
2.55 
2.55 
0.48 
9.10 
1.17 

89.79 
4.28 
2.90 
0.14 

-0.21 
2.21 
0.83 

-0.21 
1.52 
0.83 
0.14 

-0.90 

T I N E  PST A PST B BKG A BKG B 
CI LANL STACKS 10.00 0 0 0.26 4.81 
B TA55-206PUP 1 .oo  0 0 0.26 4.81 

n C H R - ~ O W A  1 .oo 0 0 0.26 4.81 
E TA50-69 1 .oo 0 0 0.26 4.81 

C TASO-SRFP 1 .oo 0 0 0.26 4.81 

171.23 
5125.1 9 

4.56 
16.65 

5.60 
4.35 
8.52 
4.15 

100.40 
413.73 

27.27 
402.48 

36.85 
275 1 0.411 

205.60 
67.90 
34 .98 

6.85 
16.23 
19.98 
0.19 

16.44 
0.81 
3.73 

2sia A 

2.38Z 
15.912 

115.47Z 
1oo.ooz 
141.432 
100 .ooz 
70.71Z 
75.591 
63.242 
63.24Z 

100 .ooz 
37.142 
81.651: 
12.33Z 
51.642 
60.302 

115.47% 
141.43Z 
66.662 
89.45% 

141.13Z 
75.592 
89.452 

115.47Z 
-0.23 ?????.??% 

Ka Kb 
0.290 0.480 
0.290 0.480 
0.290 0.480 

0.290 0.480 
0.290 0.480 

2 s i ~  B 

6 . 7 8 ~  
1.27% 

23,?0Z 
17.67Z 
23.09% 
24.07Z 
21.20z 
24.25Z 

8.682 
4.432 

14.94Z 
4.492; 

13.33% 
0.55Z 
6.21% 

10.34% 
13.602 
22.222 
17.81% 
16.662 
28.571 
17.742 
27.73Z 
24.61 Z 

HR : h I  N : SE 

16:54:47 
17:05:01 
17:15:15 
17:25:28 
17:35:42 
17:45:55 
17:56:09 
18:06:?2 
18: 1 6:36 
18:26:4? 
18:37:03 
1 8:47 : 17 
18:57:30 
1 9 :07 : 47 
19: 18:OO 
19:28:14 
19:38:27 
19:48:41 
19:58:54 
20 : 09 : 08 
20:19:?1 
20:29:35 
20 : 39: 48 
?0:50 :02 

29.17%- 21:00:15 



01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION 

TA-3-29 
e 

e 

TA-21  
TA-43 

e 

e 

e 

TA-48 
e 

m 

e 

e 

e 

e 

e 

TA-50 

e 

B 

e 

TA-50-37 
TA-50 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16  
17 
18 
19 
20 
2 1  
22 
23 
2 4  
25 
26 

STACK I D *  ANALYZE FOR DATE8 TIME 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9RA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-1.5 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

FE-2 

e 

U 

e 

e 

MFP 
e 

e 

e 

e 

I 

e 

e 

e 

I 

U 

e 

e 

/ f  



1600 

ENTER A PS(CNTS1 

NO 

TUE dUG . 7,1984 
GROUP A LANL STACKS 
SN . TINE COUNTS A COUNTS E 

1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 1O.QO 

9 10.00 
10 10.00 
1 1  10.00 
1 2  15.00 
'13 10.00 
1 4  10.00 
15 10.00 
16 10.00 
17 10.00 
18 10.00 
19 10.00 
20 10.00 
21 10.00 
22 10.00 
23 10.00 
24 10.00 
25 10.00 

a 10.00 

7005 
1 4 5  

4 
1 1  
1 4  
32 
10 
12 
1 1  

9 
19  

4 
1 1  
60 

7 
6 
4 
3 
6 

1 1  
1 
5 
4 
3 
6 

773 
24838 
* 164 

264 
123 

67  
110 
84 

250 
143 
206 
237 
390 

12769 
452 
312 
2 4 4  
202 
110 
1 1 2 .  
58 

149 
40 
48 
59 

CPH A 

700.24 
14.24 
0.14 
0.84 
1 . 1 4  
2.94 
0.74 
0.94 
0.84 
0.64 
1 .61  
0.14 
0.84 
5.74 
0.44 
0.34 
0.14 
0.04 
0.34 
0.84 

-0.16 
0.24 
0.14 
0.04 
0.34 

CPH E A/0000.290 B/0000.480 

72.49 
2478.99 

11.59 
21.59 

7.49 
1.89 
6.19 
3.59 

20.19 
9.49 

15.79 
18.89 
34.19 

1272.09 
40.39 
26.39 
19.59 
15.39 
6.99 
6.39 
0.99 

. 10.09 
-0.81 
-0.01 

1.09 

241 4.62 
49.10 

0.48 
2.90 
3.93 

10.14 
2.55 
3.24 
2.90 
2.21 
5.66 
0.48 
2.90 

19.79 
1.52 
1.17 
0.18 
0.14 
1.17 
2.90 

-0.55 
0.83 
0.48 
0.14 
1.17 

151.02 
5164.56 

24.15 
44.98 
15.60 
3.94 

12.90 
7.48 

42.06 
19.77 
32 .?O 
39.35 
71.23 

2650.19 
84.15 
54.98 
40.81 
32.06 
14.56 
13.31 
2.06 

21.02 
-1.69 
-0.02 

2.27 

2sis A 

2.382 
16.602 

tOO.OO% 
60.30% 
53.452 
35.353 
63.24% 
57.732 
60.30% 
66.661; 
45.88Z 

100.00% 
60.30% 
25.82% 
75.592 
81.65% 

100 .ooz 
115.47% 
81.65% 
60.302 

200 .oox 
89.452 

100 .OO% 
115.472 
81.65% 

2sis B 

7.192 
1.26X 

15.61% 
12.30% 
18.03% 
24.43% 
19.062 
21.82% 
12.64% 
16.722 
13.93% 
12 -5'9% 
10.12% 
1.76% 
9.40% 

11.32% 
12.80% 
14 .O?% 
18.41% 
18.89% 
26.26% 
16.38% 
31.62% 
28.86X 
26.03% 

.. .- 

I 

HR :HI N : SE( 

16:50:09 
17 :03: 03 
17:13:16 
17:23:30 
17:33:43 
17 :43 :57 
17:54: 10 
18 : 04 :24 
1 8 : 1 4 :37 
18:24:51 
18 :35 :04 
18:45: 18 
18:55:31 
1 9 :OS: 45 
19: 15:5? 
1?:26:12 
1 9 :36 :26 
19 :46: 39 
1 ?:56 :53 
20 :07 :06 
20:17:20 
20: 27:33 
20 : 3?:47 
20 : 48:OO 
20:58:14 

I 



S ~ $ f S t * t S X * t L A N L  STACKS REQUIRING BETA ANALYSISt* t *YSt f t *SS 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # STACK I D .  ANALYZE FOR DATE8 TIME 

TA-3-29 
I 

I 

TA-21 
TA-43 

I 

I 

I 

TA-48 
I 

I 

I 

I 

I 

I 

I 

TA-50 
I 

m 

I 

I 

TA-50-37 
4TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
1 Y  
20 
21 
22 
23 
24 
25 
26 

MFP 3-29-9q f V 0 0  
Y 

I 

I I 6 0 0  
#I 

I 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 

FE-10AR 
FE-9AA P-32 

FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

FE-2 

I 

I 

MFP 
I 

I 

I 

I 

I 

a 

m 

I 

I 

m 

I 

I 

I 

I 

I 

f b d o  



no& AUG 13,1984 
GROUP A TA 3-29 STA 
SN T I N E  COUNTS h COUNTS E CPlJ A CPH B fW0000.290 B/0000.480 2 s i q  A 251s B HR:RIkI:SE[ 

2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 

10 10.00 
1 1  10.00 
1 2  10.00 
13 10.00 
1 4  10.00 
15 10.00 
16  10.00 
17 10.00 
18 10.00 
1 9  10.00 
20 10.00 
21 10.00 
22 10.00 
23 10.00 
24 10.00 
25 10.00 

1 4 5  24741 
5 568 
9 233 

1 2  521 
3 55 
7 95 
8 102 

11 260 
5 107 
6 299 
4 154 

1 5  249 
1 4  321 1 
10 475 

9 369 
7 109 
2 74 
5 103 

18 82 
6 209 
7 134 
9 60 
3 59 
3 47  

14.24 
0.24 
0.64 
0.94 
0.04 
0.44 
0.54 
0.84 
0.24 
0.34 
0.14 
1.24 
1.14 
0.74 
0.64 
0.44 

-0.06 
0.24 
1.54 
0.34 
0.44 
0.64 
0.04 
0.04 

2469.29 
51.99 
18.49 
47.29 

0.69  
4.69 
5.39 

21.19 
5.8P 

25.09 
10.59 
20.09 

316.29 
42.69 
32.09 

6.09 
2.59 
5.49 
3.39 

16.09 
8.59 
1.19 
1.09 

-0.11 

49.10 
0.83 
2.21 
3.24 
0.14 
1.52 
1.86 
2.90 
0.83 
1.17 
0.48 
4.28 
3.93 
2.55 
2.21 
1.52 

-0.21 
0.83 
5.31 
1.17 
1.52 
2.21 
0.14 
0.14 

51 44.35 
108.31 
38.52 
98.52 

1.44 
9.77 

11.23 
44.15 
12.27 
52.27 
22.06 
41.85 

658 .?4 
88 .94 
66.85 
12.69 
5.40 

11.44 
7.06 

33.52 
17.90 

2.48 
2.27 

-0.23 

.- . . - 

16.60% 
89.45% 
66.662 
57.73% 

115.472 
75.592 
70.71 % 
60.30% 
89.45% 

100 .ooz 
51.642 
53.45% 
63.24% 
66.66% 
75.572 

141.43% 
89.45% 
47.14% 
81.65% 
75.5YX 
66.66% 

115.47% 
115.47% 

ai .65x 

1.27% 
8.39% 

13.10% 

26 .?6% 
20.52% 
19.80% 
12.40% 
19.33% 
11.56% 
16.1 1 % 
12.67% 
3.52% 
9.17% 

10.41% 
19.152 
23.25% 
19.70% 
22.08% 
13.83% 
17.27% 
25.82% 
26.03% 
29.17% 

8.76% 

1 6 :32 :45 
16:42:58 
16:53: 12 
1 7 :03 :25 
17:13:39 
17:23:52 
17 :34:O6 
17:44:19 
17:54:33 
1 8 :04 :46 
1 8: 1S:OO 
18:25:13 
18:35:27 
18:45:41 
18:55:54 
19:06:08 
19: 16:21 
19:26:35 
19 :36 :48 
1 9 :47 :02 
19 :57 : 1 5 
?0:07 :?9 
20 : 17 :42 
20: 27: 56 

il I O E N T I F I C A T I O N  T I H E  PST A PST B EKG A BKG E Ka Kb 

B T A  50 TDF 1 .oo 0 0 0.26 4.81 0.290 0.480 
C TA 48 1 .oo 0 0 0.26 4.81 0.290 0.480 

E TA50 1 .oo 0 0 0.26 4.81 0.290 0.480 

R TA 3-29 STA 10.00 0 0 0.26 4.81 0.290 0.480 

D T I  50 SKF 1 .oo 0 0 0.26 4.81 0.290 0.480 



01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION * 
TA-3-29 

TA-21 
TR-43 

D 

TA-40 

D 

D 

TR-50 

m 

TA-50-37 
TA-90 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
I4 
15 
16 
17 
18 
1 Y  
20 
21 
22 
23 
24 
29 
2 6 

STACK ID. ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4HC-FE-I ( 4 0 1  FRO)  
FE-9AA 
FE-10AA 
FE-12 
FE-34 
FE-11 
FE-15 
F E - I 8  
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
&-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

MFP 
m 

m 

P-32 
I 

m 

m 

MFF 

m 

E 

I 

0 

plask 

DATEI TIME 
I 

p j 3 -  I o / s q  rrloo 

Ii . BY@b 

I 

l l  

. -  



HON AUG 20.1984 
GROUP A LANL STAOK 
SN T I H E  COUNTS A COUNTS B 

1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 

19 10.00 
I 1  15.00 
12 ld.00 
13 10.00 
14 10.00 
15 10.00 
16 1O.QO 
17 10.00 

19 10.00 
20 10.00 
21 10.00 
22 10.00 
23 10.00 
24 10.00 
25 10.00 

i a  10.00 

69 33 
126 
3 
2 
3 
10 

7 
1 1  
8 
10 
12 

4 
13 
21 
82 

12 
6 

1 1  
1 1  
6 
6 
7 
5 
3 

208 

a92 
24642 

92 
110 
84 
59 
110 
101 
31 5 
1221 
334 
323 
622 
3703 
121 50 
32082 
159s 
273 
123 
88 
59 

68 
69 
47 

6a 

CPH A 

693.04 
12.34 
0.04 
-0.06 
0.04 
0.74 
0.44 
0.84 
0.54 
0.74 
0.94 
0.14 
1.04 

7.94 
20.54 
0.94 
0.34 

i .a4 

0.84 
0.84 
0.34 
0.34 
0.44 
0.24 
0.04 

CPM E A/0000.290 E/0000.480 

84.39 
2459.39 

4.39 
6.19 
3.59 
1.09 
6.19 
5.29 
26.69 
117.29 
28.59 
27.49 
57.39 
365.49 
1210.19 
3203.39 
154.69 
22.49 
7.49 
3.99 
1 .d?  
1.99 
1.99 
2.09 
-0.11 

2389.79 
42.55 
0.14 
-0.21 
0.14 
2.55 
1.52 
2.90 
1.86 
2.55 
3.24 

3.59 
6.34 
27.38 
70.83 
3.24 
1.17 
2.90 
2.90 
1.17 
1.17 
1.52 
0.83 
0.14 

0.48 

175.81 
51 23.73 

9.15 
12.90 
7;sa 
2.27 
12.90 
11.02 
55.60 
244.35 
59.56 
57.27 
119.56 
761.44 
2521.23 
6673.73 
322.27 
46.85 
15.60 
8.31 
2.27 
4.15 
4.15 
4.35 
-0.23 

2si% A 

2.40% 
1 7 . 8 1 ~  
115.47% 
141.43% 
ii5.471 
63.24% 
75.59% 
60.30% 
70.71% 
63.21% 
57.73% 
100.00% 
55.47% 
43.64% 
22.08% 
13.86% 
57.73% 

60.30% 
60.30% 

81.65% 
75.59% 
89.45% 
15.47% 

ai .65z 

ai .m 

2sia E 

6.692 
1.27% 

20.85% 
19 .Ob% 
1 1  -. 822" 
26.03% 
19 .Ob% 
19.90% 
11.2sx 
5.72% 
10.94% 
11.12% 

3.28% 
1.81% 
1.11x 
5.00% 
12.10% 
18.03% 
21.32% 
26 -03% 
24 .?5% 
24.25% 
24.07% 
29.17% 

8.01 z 

HR:M N : SE 

17 : 13 :3€ 
17:31 :2: 
17:41 :3E 
17:51 :5: 

- 1 8 : 6 2 : O i  
18:12:1' 
18 :22 :3: 
18 :32 :4( 
18:43:04 
18:53: 1: 
19 :03 :2; 
19:13:4' 

19 :34:0l 
19:44:2: 

20 :04 :5( 
20: 15:O; 
20:25: 1 : 
20 :35 : 3. 

20 :55: 5 
21 :Ob: 1 
21 :16:2 
21 :26:3 

I 

1 9 :23 :5* 

19:54:3, 

20 :45 :4. 

I 



STACK LOCATION # 

02-7139-BETA SOURCE-5176 DPM / 

TA-3-29 
B 

I 

TA-21 
TA-43 

I 

B 

TA-48 
I 

I 

I 

I 

I 

TA-50  
B 

I 

I 

TA-50-37 
j f A - 5 0  

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
1 9 
20 
21 
22 
23 
24 
25 
26 

STACK ID. ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4HC-FE-1 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-I. 

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

FE-2 

I .  

MFP 
I 

8 

B ( 4 0 1  PRO) 
P-32 

U 

I 

m 

MFP 
I 

I 

8 

I 

I 

I 

0 

I 

R 

I 

R 

I 

,?/a 4 k 

Ffio -'yi 
DATEI T I  E 

Dro 3 

1 6 ~ 0  

I 

I 

I 
. .  . .  

. . .  
>. Y , . _.. . - 



FRI  AUG 24.1984 

SN T I H E  CdUNTS A COUNTS B 
GROUP B LANL ST.ACKS 

10 .oo 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

8 
6 
8 
5 
5 
4 
5 

24 
6 

1 1  
15 
17 
25 

7 
1 
5 
3 
4 
4 
3 

2 

a 

a 

1 76 
21 3 
162 

76 
56 

239 
128 
203 
300 
355 

2437 
1825 
4384 

84 
96 

100 
76 
45 
69 
49 
52 
55 

48 

CPH A 

0.54 
0.34 
0.54 
0.24 
0.24 

0.24 
0.54 
2.14 
0.34 
0.84 
1.24 
1.44 
2.24 
0.44 

-0.16 
0.24 
0.04 
0.14 
0.14 
0.04 
0.54 

-0.06 

0.14 

CPH B A/0000.2?0 W0000.480 

12.79 
16.49 
11.39 
-0.01 

2.79 
0.79 

19.09 
7.99 

15.49 
25.19 
30.69 

177.69 
433.59 

3.59 
4.79 
5.19 
2.79 

-0.31 
2.09 
0.09 
0.39 
0.69 

238. a9 

1 ;86 
1.17 
1.86 
0.83 
0.83 
0.48 
0.83 
1.86 
7.38 
1.17 
2.90 

4.97 
7.72 
1.52 

-0.55 
0.83 
0.14 
0.48 
0.48 
0.14 
1.86 

-0.21 

4.28 

26.65 
34.35 
23.73 
-0.02 

1.65 
39.7? 
16.65 
32.27 
52.48 
63.94 

497 .&? 
370.19 
903.31 

9.98 
10.81 
5.81 

-0.65 
4.35 
0.19 

1 .44  

5.81 

7.48 

0.81 

2514 b 

70.71 % 
81.65% 
70.71 % 
89.45% 
83.45% 

100.00% 
89.45% 
70.71% 
40.82% 
81.65% 
60.30% 
51.64% 
48.50% 
40 .OO% 
75.59% 

200 .OO% 
09.45% 

115.47% 
1oo.oox 
100 .OOI 
115.47% 
70.71 2 

141.432 

I 

2siq E HR:MIN:SE( 
I 

15.072 
13.70% 
15.712 
28.862 
22 .?42 
26.72% 
12.932 
17.67% 
14.03% 
11.54X 
10.61% 
4.05% 
4.68% 
3.02% 

20.41 Z 
20.00% 
22.941; 

24.07% 
28.572 
27.732 
2b .?is% 

21 . a z  

n . a i x  

18:18:06 
1 8 :28 :20 
18:38:34 
18:48:48 
1 8 5 9  :02 
1?:09: 1 d 
19 :1 9 :2? 
1 9 : 29, : 43 
19:39:57 
19:50: 1 1  
20 :00 : 25 
20: 10:39 
20: 20 : 53 
20:31:07 
20:41 :21 
?0:51:35 
21 :01:49 
21 :12:02 
21 :?2:16 
21 :32:30 
21 :42:44 
21:52:58 
??:O3: 15 

I 

. .  . .  
. . _  

I 

. .  

I 

. .  

I 

I 

I 
I -  



01-7708-ALPHA SOURCE-2368 DPM 
02-7137-BETA SOURCE-5176 IIPM 

STACK LOCATION * 
TA-3-29 

I 

I 

T A - 2 1  
TR-43 

m 

m 

I 

TA-48 
I 

I 

8 

I 

TA-50 
I 

I 

I 

TA-50-37 
TA-50 

03 
04 
05 
06 
07 
08 
07 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
1 Y  
20 
21 
22 
23 
24 
25 
26 

STACK ID+ ANALYZE FOR 

FE-44 
FE-45 
FE-4rj 
4HC-FE--i ( 4 0 1  PRO) 
FE-7AA 
FE-1OAA 
FE-'12 
FE-34 
FE-11 
FE- 1.5 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

FE-2 

MFP 
I 

I 

I 

P-32 
U 

I 

I 

MFP 

8 

I 

I 

I 

a 

I 

I 

I 

I 

n 

I 

0 

I . BIalrk 

DATES TIME 

t / p  - a v j  

/ 6 0  0 

. .  . -. .. . . . _  - .  



'TUE SEP 4.1984 

SN T I H E  COUNTS A COUNTS E 
GROUP a LANL STACKS 

1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 15.00 
8 10.00 
9 10.00 

10 10.00 
11 10.00 
12 10.00 
13  10.00 
14 10.00 
15 10.00 
16 10.00 
17 l o . ~ O O  
18 10.00 
19 10.00 
20 ' 10.00 
21 10.00 
22  10.00 
23 10.00 
24 10.00 
25 10.00 

69 4 8  
118 

4 
9 
3 
6 
5 
8 

15 
6 

10 
3 
4 

227 
6 

15 
2 
7 

10 
1 2  
2 
b 
6 
2 
4 

853 
24595 

137 
310 

76 
64 
67 
58 

340 
114 
186 
136 
131 

16001 9 

103 

CPH A 

194.54 
11.54 
0.14 
0.64 
0.04 
0.34 
0.24 
0.54 
1.24 
3.34 
0.74 
0.04 
0.14 

22.44 
0.34 
1.24 

-0.06 
0.44 
0.74 
0.94 

-0.06 
0.34 

-0.06 
53 0.14 

IGoer. 9 efrn 

CPH B A/0000.290 B/0000.480 

ao .49 
2454 -69 

3.89 
26.19 

2.79 
1.59 
1.89 
0.99 

29.19 
6.59 

13.79 
8.79 
8.29 

15997.09 
62.49 
98.79 
17.09 
57.19 

3.79 
4.89 

-0.11 
0.29 

-0.01 
1.29 
0.49 

2394.97 
39.79 

0.48 
2.21 
0.14 
1.17 
0.83 
1.86 
4.28 
1.17 
2.55 
0.14 
0.48 

77.38 
1.17 
4.28 

-0.21 
1.52 
2.55 
3.24 

-0.21 
1.17 
1.17 

-0.21 
0.48 

167.69 
51 13.94 

8.10 
54.56 

5.81 
3.31 
3.Y4 
2.06 

60.81 
13.73 
28.73 
18.31 
17.27 

33327.27 
130.19 
205.81 

35.60 
119.15 

7.90 
10.19 
-0.23 

0.60 
-0.02 
2.69 
1.02 

2 s i 4  A 

2.39X 
18.412 

100 .OO% 
66.66% 

115.47% 
81.65% 
89.45% 
70.71 Z 
51.64Z 
81.65% 
63.242 

115.47% 
1 0 0. GO% 
13.27% 
81.65% 
51.64% 
iii .43% 
75.592 
63.24Z 
57.73% 

141.43% 
81.65% 
81.652; 

141.43% 
100 .OO% 

25iq B 

6.84% 
1.27% 

21.442 
11.35% 
22 .?4% 
25.00% 
29.43% 
26.26% 
10.84% 
18.73% 
11.66% 
17.15% 
17.47% 
0.49% 
7.70X 
6.21% 

13.51% 
8.03% 

21.56% 
20.3GX 
29.17% 
28.00% 
28.86% 
25.601 
27.47% 

IiR :ti1 H : SEC 

16: 59: 53 
17:10:07 
17 :20 :21 
1 ?:30:34 
17:40:48 
17:51:02 
18:Ol :15 
l 8 : l l  :29 
18:21:43 
18:31 :56 
18:42: 10 
18:52:24 
19:02:37 
1 9: 12:55 
19:23 :09 
19 :33 :22 
19:43:3d - 
1 9 :53 : 50 
20:04:03 
20:14:17 
20 :24 :3 1 
20 :34 : 4 4 
20 :44 :58 
20:55:12 
21 :05:25 



I 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # STACK ID.  ANALYZE FOR DATEL TIME 

TA-3-29 

TA-21 
TA-43 

TA-48 

I 

D 

TA-50 

TA-50-37 
TR-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
10 
19 
20 
21 
22 
23 
2 4  
25 
26 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE- 1 i 
FE-15 
FE-10 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FEI-6 

MFP 

D 

D 

P-32 

m 

m 

MFP 

I 

D 

n 

m 

0 

E 

a 

D 

d t 4 - k  

OPOP 

l b O 0  

__:_ 1 .. 

': . . .: -.: .-<? 

_. ._.. . 
. _. - .  .-. . . . . 
: - -  
?.%I. 
. .._.- 



UED SEP 12.1984 
GRRUP E LANL STACKS 
SN TIHE COUNTS A COU#TS B 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

’ 10.00 

12 
17 
15 
7 
8 

32 

8 
1 1  
16 
26 

5 
1 4  

4 
6 

36 
12  
9 
5 

10 
10 

7 
2 

a 

# IDENTIFICATION 
A TA55 SWIPES 
E TA55-SWIPES 
C TA50 DCIXLYS 
D TA2l WEEKLYS 
E LANL STACKS 

337 

109 
61 
93 
05 

122 
195 
202 
329 

4706 
97 9 
661 
151 
364 
50 

1 2 4  
47 
53 

100 
45 
49 

sa2 

a94 

CPH A 

0.94 
1 .44  
1.24 
0.44 
0.54 
2.94 
0.54 
0.54 
0.84 
1.34 
2.34 
0.24 
1 . 1 4  
0.14 
0.34 
3.34 
0.94 
0.64 
0.24 
0.74 
0.74 
0.44 

-0.06 

CPM E 1W0000.277 W0000.480 

28.89 
53.39 

6.09 
1.29 
4.49 
3.69 

7.39 
14.69 
15.39 
28.09 

465.79 
93.09 
61.29 
10.29 
31.59 

0.19 
7.59 

-0.11 
0.49 
5.19 

-0.31 
0.09 

84.59 

TIHE PST A PSI E BKG A 
1 .oo 0 0 0.26 
1 .oo 0 0 0.26 
I .oo 0 0 0.26 
1 .oo 0 0 0.26 

10.00 0 0 0.26 

3.39 
5.20 
4.48 
1.59 
1.95 

10.61 
1.95 
1.95 
3.03 
4.84 
8.45 
0.87 
4.12 
0.51 
1.23 

12.06 
3.39 
2.31 
0.87 
2.67 
2.67 
1.59 

-0.22 

BKG E 
4.81 
4.81 
4.81 
4.81 
4.81 

60.19 
111.23 

12.69 
2.69 
9.35 
7.69 

176.23 
15.40 
30.60 
32.06 
58.52 

970.40 
193.94 
127.69 
21.44 
65.81 

0.40 
15.81 
-0.23 

1.02 
10.81 
-0.65 

0.19 

Ka 
0.277 
0.277 
0.277 
0.277 
0.277 

25is A 

57.732 
48.502 
51.642 
75.59% 
70.71 2 
35.35% 
70.71 Z 
70.71 % 
60.302 
50.00% 
39.222 
89.452 
53.45% 

100.00x 
81.65% 
33.33% 
57.73% 
66.66% 
89.4SZ 
63.24% 
63.24% 
75.592 

141.432 

Kb 
0.480 
0.480 
0.480 
0.480 
0.480 

25iq B 

10.892 
8.29% 

19.15% 
25.602 
20.732 
21.69% 

6.681 
18.10% 
14.322 
14.07% 
11.022 
2.91Y 
b ,392 
7.7723 

16.27% 
10.482 
28.28% 
17.96% 
29.17% 
27.471 
20.00% 
29.81 X 
28.57% 

HR: HIN: SE 
1 

17:13: 1 ( 
17 :23 :21 
17 :33 :3; 
17:43:5’ 
17:54:0: 
18:04:1( 
18: 1 4:3: 
18:24:4( 
18 :35 :Of 
18:45:1. 
1 8 :55 :2; 
08 :43 :O: 
08 :53: 1 I 
09 :03 :3: 
09 : 1 3 :4m 
09 : 24 : 0: 
09 :34: 1 : 
09 : 44 : 2 
09 :54 :4 
10:04:5. 
10:15:0 
1 0 :25 :2: 
10:35:3 

1 

I 



n 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION P 

TA-3-29 
I 

I 

TA-21 
TA-43 

I 

S 

I 

TA-48 
I 

I 

I 

S 

I 

I 

S 

TR-50 
I 

I 

rn 

I 

S 

TA-50-37 
TA-SO 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16  
17 
18 
1 9 
20 
21 
22 
23 
24 
25 
26 

STACK ID* ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  
FE-9AA 
FE-10AA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

FE-2 

MFP 
I 

S 

I PRO 1 
P-32 

Y 

I 

rn 

MFP 
I 

0 

S 

0 

I 

I 

I 

0 

I 

rn 

I 

I 

0 

s 

Y 

DATE8 TIME 
I 

I 



FRI  OCT 12,1984 
GROUP A LANLK STACKS 
SN T I H E  COUNTS A COUNTS B 

1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
4 10.09 
7 10.00 
8 10.00 
9 10.00 
10 10.00 
1 1  10.00 
13 10.00 
1 2  lG.00 
14 10.00 
15 10.00 
16 10.00 
17 10.00 
i 8  1O.GB 
19 10.00 
20 10.00 
21 10.00 
22 10.00 
23 ;1).00 
24 10.00 
25 10.00 

5017 
55 
6 
31 
3 
4 
8 - 
2 

a 
16 
33 

9 
8 
15 
40 
14 
7 
5 
12 
6 
9 
5 
3 
8 
5 

#I IQENTIFICATIQN 
A LAWLK STACKS 
B TA-55-SHIPF 
C TA5O-FHSSRF3 
D TA50-TDF6208 
E TA-48-12 

9 42 
24760 

94 
101 
72 
42 
89 
65 
609 
89 
139 
692 
168 

2320 
1222 
364 
54 
56 
82 
76 
51 
58 
53 
65 
49 

CPH A 

681.44 
5.24 
0.34 
2.84 
0.04 
0.14 
0.54 
0.04 
0.54 
1.34 
3.04 
0.64 
0.54 
1.24 
3.74 
1.14 
0.44 
0.24 
0.94 
0.34 
0.64 
0.24 
0.04 
0.54 
0.24 

TIHE PST A PST 
10.00 0 

1 .00 0 
1 .oii 0 
1 .oo 0 
1 .oo 0 

CPH B A/0000.277 B/0000.480 

a9 .39 
2471.19 

1.59 
5.29 
2.39 
-0.61 
4.09 
1.69 

56.09 
4.09 
9.09 
64.39 
11.99 

227.19 
117.39 
31.59 

0 . 5 9  
0.79 
3.39 
2.79 
0.29 
0.99 
0.49 
1.69 
0.09 

EKG A 

2460.07 
18.92 
1.23 
10.25 
0.14 
0.51 
1.95 
0.14 
1.95 

1 0 3 7  
2.31 
1.95 
4.48 
13.50 
4.12 
1.59 

3.39 
1 .?3 
2.31 
0.87 
0.14 
1 .?5 
0.87 

4.84 

0.87 

BKG B 
0.26 4-81 
0.26 4.81 
0.26 4.81 
0.26 4.81 
0.26 4.81 

186.23 
5148.31 

9.56 
11.02 
4 .98 
-1.27 

3.52 

8.52 
18.94 
134.15 
24.98 

473.31 
244.56 
65.81 
1.23 
1.65 
7.06 
5.81 
0.60 
2.06 
1.02 
3.52 
0.19 

8.52 

1 1  6.85 

Ka 
0.277 
ir .2?7 
0.277 
0.277 
0.277 

2siq A 

2.42% 
26.96% 
81.65% 
35.92% 
115.47% 
100.00% 
70.71 % 
115.47% 
70.71 % 
50.00% 
34.81 % 
66.662 
70.71 Z 
51 .A4% 
31.62% 
53.45% 
75.59% 
89.45% 
57 .73% 
81.65% 
46.66% 
89.4513 
115.47% 
70.71 % 
89.45% 

Kb 

0.480 
0.480 
0.480 
0.480 

0.480 

25iq B 

4.51% 
1.27% 

20.62% 
19.90X 
23.57% 
30.86% 
21.20% 
24.80% 
8.10% 
21.20x 
1 b .?6% 
7.60% 
15.43% 
4.15% 
5 .72% 
10.48% 
23.21 x 
26.72% 
22.08% 
22 .?4% 
28.00% 
24.26% 
27.47% 
24 .%OX 
28.57% 

HR:HIN:S: 

14:21:4: 
16:31:5; 
16:42:1 
16:52:2: 
17:02:3' 
17:12:5: 

17 :33 :2t 

08:39:0 

08:59:2: 
09 :G? :4: 
09 : 19 :5c 
0?:30:1( 
O? : 40 : 21 
OP :50 : 3; 
10:00:5! 
10:11:1; 
10 :21 :a 
10:31:4( 
10:41 :Si 
1 0 :52 :Ot  
1 1  :02:21 
11:12:3: 

17 :23 :O( 

17 :43 :3. 

08~49: 1 a 

1 



STACK LOCATION 9 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DF'M 

TA-3-27 
m 

I 

T A - 2 1  
TA-43 

a 

m 

m 

TA-48 
rn 

I 

I 

I 

I 

m 

TA-50 
m 

rn 

I 

rn 

TA-50-37 
TR-50 

03 
04 
05 
06 
07 
08 
07 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

STACK In, ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4HC-FE-I ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE- I5  
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
F E - I  

FE-3 
FE-4 
FE-17 
FE-27 
F E - I  
FE-5 

FE-2 

MFP 
rn 

rn 

I 

P-32 
U 

I 

MFP 
m 

I 

rn 

n 

U 

I 

rn 

I 

U 

rn 

I 

I 

glmk 

'd s-7 I+ 

DATE8 TIME 
I 

p p r  - 9 / 7 J ~ y  JYOO 

i COO 
rCUo 

5 
I 

I OYS 0 

D P o 0  

i L 1600 

I 

! 
. .  . .  

.. 
i _-  .. . . ... i . .  . . . . . . . . 



TUE SEP 18.1984 
GROUP f LANL-STACKS 
SN T,AE COUNTS A COUNTS B CPM A CPH b h/Od00.277 kI/0000.480 2s iq  A 2sig B HR:WIN:SE 

1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 

10 10.00 
1 1  13.00 
12 10.00 
13 10.00 
14 10.00 
15 10.00 
16 10.00 
17 10.00 
18 10.00 
19 10.00 
20 10.00 
21 10.00 
22 10.00 
23 10.00 
24 10.00 
25 10.00 

7215 885 721.24 83.59 
22 24461 1.94 2441.29 
8 118 0.54 6.99 
3 155 0.04 10.69 
5 21 3 0.24 16.49 
7 42 0.44 -0.61 
6 105 0.34 5.69 
7 69 0.44 2.09 
9 1159 0.64 111.09 
5 92 0.24 4.39 
8 164 0.54 11.59 
4 185 0.14 13.69 
7 225 0.44 17.69 
5 5806 0.24 575.79 

. 3  891 0.04 84.59 
4 779 0.14 73.09 
1 190 0.14 14.19 
10 121 0.74 7.29 
2 109 -0.06 6.09 
9 90 3.64 4.19 
2 43 -0.06 -0.51 
4 66 0.14 1.79 
26 213 2.34 16.49 
5 61 0.24 1.29 
8 45 0.54 -0.31 

2603.75 
7.00 
1.95 
0.14 
0.87 
1.59 
1.23 
1.59 
2.31 
0.87 
1.95 
0.51 
1.59 
0.87 
0.14 
0.51 
0.51 
2.67 
-0.22 
2.31 
-0.22 
0.51 
8.45 
0.87 
1.95 

174.35 
5086.02 

14.56 
22.27 
34.35 
-1.27 
11.85 
4.35 

231.44 
9.15 
24.15 
28.52 
36.85 

1199.56 
176.23 
152.27 
29.56 
15.19 
12.69 
8.73 
-1.06 
3.73 
34 .J5 
2.89 
-0.65 

2.35% 
42.64% 
70.71 % 
115.47% 
89.45% 
75.59% 
81.65% 
75.59% 
66.66% 
89.45% 
70.71 % 
100.00% 
75.59% 
89.45% 
115.47% 
100.00% 
100.00% 
43.24% 
141.43% 
66.66% 
141.43% 
100 .OO% 
39.22% 
89.45% 
70.71 % 

6.72% 
1.27% 
18.41% 
16 .Ob% 
13.70% 
30.86% 

24.07% 
5.87% 

20.85% 
15.61% 
14.702 
13.33% 
2.62% 
6.68% 
7.16% 
14.50% 
18.18% 
19.15% 
21.08% 
30.50% 
24.61% 
13.70% 
25.60% 
29.81 % 

19.51% 

14 :51:21 
15:01 :35 
15:11:49 
15:22:02 
15:32:16 
15:42:30 
15:52:43 
1 6:02:S7 
16:13:11 
16:23:?'J 
16:33:38 
16:43:52 
16:54:05 
17:04 : 19 
17:14:33 
17:24:47 
17:35:00 
17:45:14 
17:55:28 
18:05:41 
18: 15 :55 
18:26:09 
18: 36 :22 
18:46:36 
18 :56 :49 

1 
ti I D E N T I F I C A T I O N  T I H E  PST A P S T  B BKG A BKG E Ka K b  
A LANL-STACKS 10.00 0 0 0.26 4.81 0.277 0.480 
B TA50-377E 1 .oo 0 0 0.26 4.81 0.277 0.480 
C CHR-749 1 .oo 0 0 0.26 4.81 0.277 0.480 
D T A 5 5  L I N E  1 .oo 0 0 0.26 4.81 0.277 0.480 
E T A 5 0 - S R F  1 .oo 0 0 0.26 4.81 0.277 0.480 

1 



STACK LOCATION % 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

TA-3-29 . 
I 

TA-21 
TA-43 

I 

I 

I 

TA-48 
I 

I 

I 

I . 
I 

8 

TR-50 

. 
TA-50-37 
TA-50 

03 
04 
05 
06 
07 
Q8 
09 
10 
11 
12 
13 
14 
15 
16 
17 
I t 3  
1 9 
20 
21 
22 
23 
24 

2 1  
3 I= &cl 

STACK ID .  ANALYZE FOR 

: . . .  . . ...> .. - :.._-: 

FE-44'' 
FE-45 
FE-46 
4tiC-FE-1 (401 FRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-1.5 
FE-18 
FE-40  
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
F,E-6 L/ 

FE-2 

MFP 
I . 

F-32 
N 

I 

a 

MFP . 
I 

I 

I 

I 

I 

m 

I 

m 

0 

m 

m . I l d  

DATE8 TIME 

(417 N / P V  - / q a 3  

I 



TUE SEP 25.1984 
GRfil.JP A STACKS 
SN T I H E  COUNTS A COUNTS S CPH A C P n  B A/0000.277 W0000.480 2 s i q  A 2siq HR:MIN:SEC 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

71 86 848 718.34 
52 24706 4.94 
3 54 0.04 
3 89 0.04 
6 74 0.34 
7 1320 0.44 
8 228 0.54 
22 801 6 1.94 
6 679 0.34 
b 343 0.34 
3 3200 0.04 

274 107887 1C'~*'h.l4 
243 91340 4J34Li'f4.04 
7 1128 0.44 
b 322 0.34 
10 107 0.74 
7 120 0.44 
4 63 0.14 
2 66 -0.06 
3 69 0.04 
4 62 0.14 
1 88 -0.16 

79.99 
2465.79 

0 .59  
4.09 
2.59 

127.19 
17.99 
796.79 
63.09 
29.49 
315.19 

10783.89 
9 129.17 
107.99 
27.39 
5.89 
7.19 
1.49 
1.79 
2.09 
1.39 
3.99 

2593.29 
17.83 
0.14 
0.14 
1.23 
1.59 
1.95 
7.00 
1.23 
1.23 
0.14 
97.98 
86.79 
1.59 
1.23 
2.67 
1.59 
0.51 
-0.22 
0.14 
0.51 
-0.58 

166.65 
5137.06 

1.23 
8.52 
5.40 

264 .98 
37.48 

1659.98 
131.44 
61.44 
656.65 

22466.44 
1901 9.15 
224 .?8 
57.06 
12.27 
14.98 
3.10 
3.73 
4.35 
2 .90 
8.31 

2.35% 
27.73% 
115.47% 
115.47% 
81.651 
75.591 
70.71 % 
42.64% 
81.65% 
81.651 
119.472 
12.08% 
12.83% 
75.59% 
81 .65% 
63.24% 
75.59% 
100 .GO% 
141.43% 
115.47% 
100.00% 
200 .OO% 

6.86X 
1.27% 

27.21 % 
21.20% 
23.25% 
5.502 
13.24% 
2.23% 
7.67% 
10.79% 
3.53% 
0.60% 
0.66% 
5.95% 
11.14% 
19.33% 
18.25% 
25.19% 
24.61 % 
24 .O?% 
25.40% 
21.32% 

17:05: 09 
17: 15:23 
17:25:37 
17:35:51 
17 :46 :04 
17:56:18 
18:06:32 
18:16:46 
18 :?7:00 
18 :37 : 1 4 
18:47:28 
18:57:44 
1Y:08:00 
17:18:14 
19:?8:?8 
19:38:41 
19:48:55 
19:59:09 
20:09:?3 
20:19/37 
20 :2? :5 1 
20 :40:O4 

... .- - . . 

F R I  SEP 28.1984 
GROUP A LANL STACKS - 

SN T I M E  COUNTS A COUNTS 13 CPM A CPR B A/0000.277 Bl0000.480 2 S l q  A 2sia E HR:HIN:SE 

3 10.00 2 90 -0.06 4.19 -0.22 8.73 141.432 21.08% 08:23:10 
4 10.00 6 128 G.34 7.99 1.23 16.65 81.65% 17.67% 08:33:23 
5 10.00 3 61 9.04 1.29 0.14 2.69 ii5.47~ 25.602 oa:43:37 

. .  . .. 
. .  . .  

http://GRfil.JP


* t S b t t S t t t d t L A N L  STACKS REQUIRING BETA A N A L Y S I S t t t b t f t t X t t t  

&$L 01-7708-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3-29 
a 

a 

TA-21 
TA-43 

a 

U 

0 

TA-48 
a 

I 

I 

a 

a 

a 

0 

TA-50 
a 

I 

a 

a 

a 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
07 
io 
11 
12 
13 
1 4  
15 
16 
17 
18 
17 
20 
21 
22 
23 
24 
25 
26 

STACK ID, ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4HC-FE-I ( 4 0 1  PRO) 
FE-9RA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
F € - i 5  
FE-:L8 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-5 P c ~ G  

&-2 

MFP 
a 

a 

a 

P-32 

I 

a 

MFP 
a 

a 

a 

a 

n 

I 

I 

a 

a 

a 

0 

0 

a 

a 

a 

DATEg TIME 

c 
i I 
1 
I 

i 

i 

.. . 
. .  

.-. . . : 



ilON OCT 1.1 984 
GROUP A LONL STA 
SN T I H E  COUNTS A COUNTS B CPM A CPH B A/0000.277 B/0000.480 2s iq  A 251s B HR:MIN:SE 

4 10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

7087 
68 

2 
2 
5 
7 
6 
7 

16 
4 

14 
1 4  
10  

7 
25 
33 

5 

a77 
24252 

105 
130 
98 
39 

106 
86 

1167 
120 
278 
161 
604 

2895 
4027 
4434 

181 

708.44 
6.54 

-0.06 
-0.06 

0.24 
0.44 
0.34 
0.44 
1.31 
0.14 
1 . 1 4  
1.14 
0.74 
0.44 
2.24 
3.04 
0.24 

10.00 6 199 I 0.34 w 6 96 0.34 
10.00 13 90 1.04 
10.00 6 64 0.34 
10.00 9 52 0.64 
10.00 4 50 0.14 
10.00 3 51 0.04 
10.00 3 61 0.04 

82.89 
2420.39 

5.69 
8.19 
4.99 

-0.91 
5.79 
3.79 

111.89 
7.19 

22.99 
11.29 
55.59 

284.69 
397 .E9 
438.59 

13.29 
15.09 

4.79 
4.19 
1.59 
0.39 
0.19 
0.29 
1.29 

2557.55 
23.61 
-0.22 
-0.22 

0.87 
1.59 
1.23 
1.59 
4.84 
0.51 
4.12 
4.12 
2.6? 
1.59 
8.09 

10.97 
0.87 
1.23 
1.23 
3.75 
1.23 
2.31 
0.51 
0.14 
0.14 

172.69 
5042.48 

11.85 
17.06 
10.40 
- 1  .90 
12.06 

7 .?O 
233.10 

14.98 
47 .90 
23.52 

593.10 
828 .?4 
91 3.73 

27.69 
31.44 

9 .?8 
8.73 
3.31 
0.81 
0.40 
0.60 
2.69 

i i s . a i  

2.37% 
24.25% 

141.43% 
141.43% 
89.45% 
75.59% 
81.65% 
75.59% 
50 .OO% 

100.00% 
53.45% 
53.95% 
63.24% 
75.59% 
40 .OO% 

89.45% 

81.65% 
55.47% 
81.65% 
66.66% 

100.00% 
115.47% 
115.47% 

34.81 x 

a i  .65z 

b .75% 
1.28% 

19.51% 
17.54% 
20.20% 
32 .02% 
19.42I 
21.56% 

5.85% 

11.99z 
15.76% 

8.13% 
3.71% 
3.15% 
3 .O0% 

14.17% 
20.41 % 
21.08% 
25.003: 
27.73% 
28.28% 
28 .OO% 
25.60% 

18.252 

14  .ab% 

1 7 :02 : 1 9 
17: 12:33 
17:22:47 
1 7 :33 :O 1 
17:43:14 
17:53:28 
1 8 :03 : 42 
18: 1 3 : s  
18:?4:09 
18:34:23 
18:44:37 
1 8 :54 :51 
19 :05 :04 
19:15:18 
1 9 :25 :32 
1 9 :35 : 4 6  
19 :46:30 
19 :56: 13 
20 :06 :27 

20:26: 54 
20:37:08 
20: 47: 22 
20.: 57 : 36 
21 :07:49 

20 : 1.6 : 4 1 

1 

. .  



STACK LOCATION # 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

TA-3-29 

m 

T A - 2 1  
TA-43 

8 

I 

TA-48 
m 

I 

m 

m 

TR-50 
m 

m 

TA-50-37 
TA-50 

03 
04 
05 
06 
07 
08 
09 
10 
11 
1 2  
1 3  
1 4  
15 
16 
17 
18 
1 9 
20 
21 
22 
23 
24 
25 
26 

STACK ID. ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4HC-FE--1 401. PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE- 1.5 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 

FE-2 

FE-6J 

MFP 
I 

P-32 
I1 

Y 

a 

MFP 

m 

m 

0 

U 

m 

0 

0 

0 

m 

!Z/g .. ic 

'I 

. . . .  . -  . , . _ _  . .  



UED OCT 10,1964 
GROUP A LANL-STACKS 
SN TIHE COUNTS A COUNTS 

& ;:::: 6933 963 
53 24883 

3 10.00 38 125 
4 10.00 56 147 
5 10.00 8 68 

1 4  47 
7#.Y# 7 10.00 5 115 

8 10.00 7 68 
9 10.00 13 1063 

55 115 
*V-I 1 10.00 31 180 

1 2  10.00 10 1035 
13 10.00 9 227 
1 4  10.00 18 4441 
15 10.00 23 1447  
1 6  10.00 19 66 1 
17 10.00 5 61 
18 10.00 2 95 

20 10.00 1 2  113 
21 10.00 1 54 
22 10.00 5 85 
23 10.00 4 53 
24 10.00 a 45 
25 10.00 3. 47 

2 

- 
7 * . r / _ b  10.00 

._ 
-10 10.00 

P P - 1 9  10.00 21 77 

CPH A 

693.04 
5.04 
3.54 . 

5.34 
0.54 
1.14 
0.24 
0.44 
1.04 
5.24 
2.84 
0.74 
0.64 
1.54 
2.04 
1.64 
0.24 

-0.06 
1.84 
0.94 

-0.16 
0.24 
0.14 
0.54 
0.04 

CPH B i/OOG.O.277 B/0000.480 

91.49 
2483.49 

7.69 
9 '89 
1.99 

-0.11 
6.69 
1.99 

101.49 
6.69 

13.19 

17.89 
439.29 
139.89 
61.29 

1.29 
4.69 
2.89 
6.49 
0.59 
3.69 
0.49 

-0.31 
-0.11 

98.64 

2501.45 
18.19 
12.78 
19.28 

1.95 
4.12 
0.87 
1.59 
3.75 

18.92 
10.25 
2.67 
2.31 
5.56 
7.36 
5.92 

. 0.87 
-0.22 

6.64 
3.39 

-0 .58  
0.87 
0.51 
1.95 
0.14 

190.60 
5173.94 

16.02 
20.60 

4.15 
-0.23 
13.94 
4.15 

21 1 . 1 4  
13.94 
27.48 

205.60 
37.27 

915.19 
291.14 
127.69 

2.69 
9.77 
6.02 

13.52 
1.23 
7.69 
1.02 

-0.65 
-0.23 

2 s i q  A 

2.40% 
27.47% 
32.44% 
26 .72% 
70.71 % 
53.452 

75.59% 
55.47% 
26.96% 
35.92% 
63.24% 
66.662: 
47.14% 
41 .TO% 

89.45X 
141.43% 
43.64% 
57.73% 

200 .OO% 
89.45% 

100.00% 
70.71 % 

115.472 

8 9 . 4 5 ~  

45.881 

2 s i q  B HR:MIN:SI 

6.44% 
1.26% 

17.88% 
16.492 
29.25% 
29.17% 
18.65% 
24.25% 

6.13% 
18.65% 
14.90% 
6.21 % 

13.27% 
3.00% 
5.25% 
7.77% 

25 .bo% 
20.52% 
22.79% 
18.81% 
27.21 % 
21.69% 
27.47% 
29.81 % 
29.17% 

17:10:4* 
17:20:51 
17:31:1: 

1 7 5 1  :3! 
18:Ol :Si 
l8:12:0; 
18:22:2' 
18:32:3# 
1 8 :92 :4t 
18:53:0: 
1?:03:1( 
19:13:2' 
1?:23:4: 
19:33:5: 
1?:44:1 
19:54:2! 
20 :04 :3' 
20: 14:5: 
20 :25:0( 
20:35:2( 
20 :45:3. 
20:55:41 
21 :06:0. 
21:16:1: 

17:41 :21 



0i-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DFM 

STACK LOCATION # 

T A - 3 - 29 
I 

I 

TA-2 i  
TA-43  

I 

I 

I 

TA-48 
I 

I 

I 

I 

I 

I 

I 

TA-50 
I 

I 

I 

I 

I 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
07 
io 
ii 
12 
13 
i 4  
15 
ih 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

STACK I D +  ANALYZE FOR 

FE-44 . 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE- iX 
FE-15 
FE-10 
FE--40 
FE-45 
FE-46 
FE-51 
FE-54 
F E - i  

FE-3 
FE-4 
FE- I7  
FE-27 
FE- I  
FE-5 

FE-2 

MFP 
rn 

I 

P-32 
U 

I 

I 

MFP 
I 

I 

I 

I 

I’ 

l 

I 

rn 

I 

I 

I 

rn 

I 

a- 

8la-k 

- -  

. e. . . . ... . 
. I  
1. _-  

. -  - - .  . -  .. ___- . . . .  .: .:. .. - 



ilOk .UCT 22.1984 
GROUP IJ LRNL-STACKS 
SN T i M E  COUNTS A COUNTS B 

3 10.00 
. 4 10.00 

5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 
10 10.00 
1 1  10.00 
12 10.00 
13 10.00 
14 10.00 
15 10.90 
1 J  19.00 
17 10.00 
18 10.00 
19 10.00 
20 10.00 
21 10.00 
22 10.00 
23 iO.00 
24 10.00 
25 10.00 

15 
37 
8 
2 
9 
6 
17 
39 
16 
1 1  
7 
8 
81 
73 
6 
16 
20 

b 
7 
4 
18 
5 
2 

183 
106 
189 
41 
157 
71 
588 
172 
34 1 
394 
206 

2495 
2521 3 
261 OJ 
203 
158 
125 
104 

64 
74 
61 
58 
79 

CP# A 

1.24 
3.44 
0.54 
-0.06 
0.64 
0.34 
1.44 
3.64 
1.34 
0.84 
0.44 
0.54 
7.84 
7.04 
0.34 
1.34 
1.74 
0.34 
0.44 
0.14 
1.54 
0.24 

-0.06 

CPH B AlOOQ0.290 B/0000.480 

13.49 
5.79 
14.09 
4.41 
10.89 
2.29 
53.99 
12.39 
29.29 
34.59 
15.79 

244.69 
2516.49 
2605.79 
15.49 
10.99 
7.69 
5.59 
1.54 
2.59 
1.29 
0.99 
3.09 

4.28 
11.86 
1.86 

-0.21 
2.21 
1.17 
4.97 
12.55 
4.62 
2.90 
1.52 
1.86 

27.03 

1.17 
4.62 
6.00 
1.17 
1.52 
0.48 
5.31 
0.83 
-0.21 

24.28 

28.10 
12.06 
29.35 
-0.85 
22.69 
4.77 

112.48 
25.81 
61.02 
72.06 
32.90 
509.77 
5242.69 
5428.73 
32.27 
22.90 
16.02 
11.65 
3.31 
5.40. 
2.69 
2.06 
6.44 

2 s i s  A 

51.64% 
32.88Z 
70.71 % 
141.43% 
6 b .  6&% 
81.65% 
48.50% 
32.022 
50 .OO% 
60.30% 
75.5Y % 
70.71 % 
22.221 
23.40% 
81.652 
50.00% 
44.72% 

75.59% 

47.11% 
89.45Z 
141.43% 

ai .m 

ioo.oox 

2siq B 

14.78% 
19.422 
14.54% 
30.15% 
15.962 
23.732 
8.242 
5.25% 
0.832 
0.07Z 
3 .?3Z 
4.00% 
1.25% 
1.23% 
4 .G3% 
5.91X 
7 .88% 
19.61% 
25 .OO% 
23;?5% 
25.40% 
26.26% 
22.50% 

.. . 

HR:HIN:SEC 

09 : 20 : 28 
09:30:42 
09:40:56 
09:51:10 
10:01:24 
10:11:38 
0:?1:52 
0 :32:Q6 
0:42:21 

1 :02:49 
1:13:03 
1 :?3:18 
1 :33:32 
1 :43:46 
1 :54:01 
204: 15 

0 :52:35 

12: 14:29 
12: 24:43 
1 ?:34:57 
12:45:11 
1 ?:55 :25 
13: O5:40 

. - 

1 

. . .  



01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DFM 

STACK LOCATION 9 STACK ID. ANALYZE FOR DATE8 TIME 

TA-3-29 
8 

B 

TA-21 
Tho-43 

8 

8 

,TA-40 
B 

8 

a 

8 

I 

0 

TR-50 
8 

8 

I 

8 

B 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
:2 
13 
1 4  
15 
16 
17 
18 
1 '3 
20 
21 
22 
23 
24 
25 
26 

FE-44 
FE-45 
FE-46 
4HC-FE--1 ( 4 0 1  PRO 1 
FE-9RA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FEI-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 gI& 

FE-2 

MFP 
8 

8 

1 

P-32 
I# 

Y 

8 

MFP 
8 

B 

8 

8 

m 

8 

0 

n 

8 

0 

8 

8 

8 



FRI OCT 26.1984 
GROUP A LANL STACKS 
SN T I H E  COUNTS A COUNTS E 

1 1o.oij 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
d 10.00 
7 10.00 
9 lG.00 
9 10.00 
10 10.00 

12 10.00 
13 10.00 
14 10.00 
15 10.00 
15 10.00 
17 10.00 
18 10.00 
19 10.00 
20 10.00 
21 10.00 
22 10.00 
23 10.00 
24 10.00 
25 10.00 

1 1 ,  10.00 

6813 
91 
20 
23 
3 
12 
13 
7 
14 
35 
2c  
9 
E 

15 
12 
5 
9 
17 
7 
5 
5 
28 

5 
7 

io 

1000 
24306 

98 
230 
81 
41 
120 
54 
598 
85 
151 
182 
168 
2664 
98 1 
521 
85 
79 
81 
79 
56 
66 
58 
44 
54 

CPH A 

681.04 
8.81 
1.74 
2.04 
0.04 
0.94 
1.04 
0.44 
1.14 
3.24 
1.71 
0.64 
0.54 
0.74 
1.24 
0.94 
0.24 
0.64 
1.44 
0.44 
G.24 
0.24 
2.54 
0.24 
0.44 

CPfl B A 

95.1Y 
2425.79 

4.99 
18.19 
3.29 
-0.71 
7.19 
0.59 
54.99 
3.459 
10.29 
13.39 
11.99 

261.59 
93.2Y 
47.23 
3.5? 
3.09 
3.29 
3.09 
0.7? 
1.79 
0.99 
-0.41 
0.59 

0000.290 E, 

2348.4 1 
30. 4.8 
6.00 
7.03 
0.14 
3.24 
3.59 
1.52 
3.93 
11.17 
6.00 
2.21 

2.55 
4.28 
3.24 
0.83 
2.21 
4.97 
1.52 
0.U3 
0.83 
8.76 
0.83 
1.52 

1 .a6 

DO 0. 80 

198.31 
5053 .?3 

10.40 
37.90 
6.85 
-1.48 
14.98 
1.23 

114.56 
7.69 
21.44 
27.30 
24 .?8 
544.98 
194.35 
98.52 
7.69 
6.44 

6.44 
1.65 
3.73 
2.06 
-0.85 
1.23 

6 .a5 

2s iq  A 

2.42% 
20.96% 
44.72% 
41.702 
115.472 
57.73% 
55.47% 
75.59% 
53.452 

44 .?2X 
66.662 
70.71 % 
63.24% 
51 .&4% 
57.73% 
89.45% 
66.66% 
48.502 
75.59% 
89.45X 
89.45% 
37.79% 
89.452 
75.59% 

33.802 

2sig E 

6.32% 
1.28% 

20.20% 
13.18% 
22.22% 
31.232 
18.25% 
27.21% 
8.17% 
21.69% 
16.27% 
14.82% 
15.43% 
3.872 
6.38% 
8.76% 
21.69% 
22. so?; 
22.22x 
22.50% 
26.72% 
24.61% 
26.262 
30.15% 
27.21z 

HR:HIH:SE 

16:11:25 
16:21:4r 
16:U :5E 
1 6 :4?: 12  
16:52:2C 
17:02:4C 
17: 12:54 
17:23:OE 
17 :33: 2 1 
17:43:3E 
O9:-17:11 
09 : 57 :X 
10 :07: 35 
10: 17:E 
10 :28 : O i  
10:38:21 
10 :48 :31 
10:58:4E 
1 1  :09:0; 
1 1  :l?:ld 
1 1  :29:3( 
1 1  :39:41 
1 1  :4?:5€ 
12:oo: 1 : 
12:10:21 

1 



. . - .  _ . _ .  

ANL STACKS REQUIRING DETA ANALYSIS************ 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION * 
TA-3-29 

I 

TA-21 
TA-43 

I 

m 

TA-48 
I 

I 

D 

m 

TR-50 
m 

I 

I 

m 

m 

TA-50-37 
TR-50 

03 
0 4  
05 
06 
07 
08 
07 
10 
11 
12 
13 
14 
15 
16 
17 
I8 
19 
20 
21 
22 
23 
24 
25 
2 6 

STACK ID. ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4t4C-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-IOAA 
FE-12 
FE-34 
FE-1S 
FE- 1.5 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE- I7  
FE-27 
FE-1 
FE-6 8Ja-k 

MFP 
I 

I 

P-32 
U 

I 

m 

MFP 
I 

E 

I 

II 

m 

I 

I 

DATEL TIME 

0 eac 



1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 lG.00 
8 10.00 
9 10.00 
I0 10.00 
11 10.00 
12  14.00 
13 10.00 
14 10.00 
15 10.09 
16 19.00 
17 10.00 
18 10.00 
19 10.00 
20 10.00 
21 10.00 
22 10.00 
23 10.00 
24 10.00 
25 10.00 

FRI NOV 2,1984 
GROUP A LANL STACKS 
SN T I H E  COUNTS A COUNTS B 

6731 
80 

8 
26 
10 
11 
9 
4 

16 
45 
30 

5 
9 

16 
9 

10 
4 
6 

18 
3 

5 
6 

1 4  
3 

a 

947 
24293 

86 

55 
88 
92 
56 

625 
1 0 4  
259 
277 
201 

4049 
396 
331 

83 
1 4 4  
72 
58 
50 
54 
50 
72 
40  

a6 

CPH A 

672.84 
7.74 
0.54 
2.34 
4.34 
0.84 
0.64 
0.14 
1.34 
4.24 
2.74 
0.24 
0.64 
1.34 
(i.64 
0.74 
0.14 
0.34 
1.54 
0.04 
0.54 
0.24 
0.34 
1.14 
G.04 

CPH B A/OO00.290 B/0000.480 

89.89 
2424.49 

3.79 
3.79 
t .75 
3.99 
4.39 
0.79 

5?. 69 
5.59 

21.09 
2 2 . 8 9  
15.29 

400. Q9 
31.79 
28.29 

3.49 
9.59 
2.39 
0.99 
0.19 
0.59 
0.19 
2.39 

-0.81 

2320.14 
25.69 

1.86 
8.07 
2.55 
2 . 9 0  
2.21 

4.62 
14.62 
9.45 
0 . e 3  
2.21 
4.62 
2.21 
2.55 
0.48 
1.17 
5.31 
0.14 
1.86 
0.83 
1.17 
3.93 
0.14 

0.48 

ia7.27 
5051.02 

7.90 
7 .90 
3.73 
8.31 
9.15 
1.65 

120.19 
11.65 
43.94 
47 .6J 
31.85 

833.52 
72.48 
58 .?4 

7.27 
19.98 

4 .?8 
2.06 
0.40 
1.23 
0.40 
4 . 9 8  

-1.69 

2Slg A 

2.43% 
22.35I 
70.71% 
39.22% 
63.24% 
60 .a:! 
66.66’: 

100.00% 
50.00% 
29.81 % 
26.51 % 
89.45% 
66.66% 
50.00% 
66.662 
63.24% 
IO0 .OOX 
81.65% 
47.11% 

115.47% 
70.71% 
89.45% 
81.65% 
53.45% 

115.47% 

2Slg B 

6.49% 
1.28% 

21.56% 
21.56% 
24.41 % 
21 . a 2  
20.85X 
26.72% 

8.00% 
19.61% 
12.92% 
12.GlX 
14.10% 
3.14% 
1u.05r 
10 .??I 
21 .?5X 
16.66% 
23.57z 
26.26% 
28.28% 
27.21% 
28.28% 
23.57% 
31.62% 

HR : #IN : SE 

15:27:47 
15 :38 :01 
15:48:15 
i 5:58:29 
16:08:43 
16: 18:57 
16:29:11 
16 :39 :25 
16:49:39 
16:59:53 
1 7 : 1 0 :08 
1 7 :20 :2? 
17:30:36 
17 :40 :50 
1?:51:04 
18:01:18 
1 8: 1 1 :Y2 
18:21:46 
1 8 :3? :00 
18:42: 14 
18:52:28 
19 :0?:4? 
19: 12:56 
1Y:23:10 
19 :33:24 

. 1 .  

1 



01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION 9 STACK ID. ANALYZE FOR 

TA-3-29 
8 

8 

TA-21 
TA-43 

8 

8 

8 

TA-48 
8 

8 

8 

8 

8 

8 

8 

TA-50 
8 

8 

8 

8 

8 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
07 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

FE-44 
FE-45 
FE-46 
4HC-FE-i ( 4 0 1  PRO) 
FE-9AA 
FE-10AA 
FE-12 
FE-34 
FE-11 
FE- I. 5 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 J 

Fe-2 

MFP 
8 

a 

8 

P-32 
8 

8 

MFF‘ 
8 

8 

8 

8 

8 

8 

rn 

n 

m 

0 

0 

0 

8 

8 

8 



FRI E!OU 9,1984 
GROUP A L M L  STACKS 
SN T I H E  COUNTS A COUNTS B CPfi A CPH E A/Obd~.290 B/O[i00.180 2 5 i s  A 2siq B HR:HIN:SE 

1 
2 
3 
4 
5 
6 

a 
9 

10 
I 1  
I? 
1 5  
1 4  
15 
16 
17 
18  
19 
29 
21 

7 I 

Ztzz 23 

E t z c m 4 :  
lcll-J 
0.I 

10 .oo 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
19.00 
10.00 
iQ.00 
10.0(i 
10.00 
lG.00 
10.00 
10.G0 
10.00 
10.00 
19.00 
10.00 
10.00 
10.00 
10.00 

6614 920 641.14 87.15' 2279.75 181.65 
126 24471 12.34 2442.29 42.55 5098.10 

i .01 5.29 3.54 11.02 13 10: 

36 121 3.34 7.29 11.52 15.19 
13 90 1.04 4.19 3.59 8.73 
14 53 1 .lI 0.49 3.93 1.02 
35 88 3.24 4 .?9 11.17 10.49 
11 155 0.84 10.69 2.90 22.27 
1 4  567 1.14 51.89 3.93 108.10 
50 1 4 4  4.74 10.09 16.34 21.02 
23 171 2.04 12.29 7.03 25.65 

9 1 4 5  .-n 1 . d  #i 4 7.68  2.21 20.19 
; ; . v i '  2.55 27.27 i 0  ; 79 6.7s 

20 3392 1.74 334.39 6.03 696.65 
6 790 0.34 74.13 1.17 154.56 

16 449 1.34 39.99 4.62 83.31 
t 99 0.34 5.09 1.17 10.60 
6 68 0.s4 i .YJ 1.17 4.15 

10 95 0.74 4.69 2.55 9 .77 
a 70 0.54 2.19 ? .86 4.56 
6 44 0.34 -0.41 1.17 -0.85 

! 1  56 9.84 0.79 2.90 1.65 
41 116 3.84 6-75, i 3 . 2 4  14.15 

2 43 -0.06 -0.51 -0.21 -1.06 

- - -  

~ _. - 

2.15x 
17.81 % 
55.47% 
33.332 
55.47% 
53.452 
33 .eo% 
60.302 
5zm.45x 

41 .?OX 
66.66X 
63.242 
44.722 
i31.652 
50.002 
81.65% 
t31.65X 
63.242 
70.71 % 
81.65% 
80.30: 
31.23% 

141.43% 

28.2ax 

4.59% 
1 .27z 

19.90% 
18.lEX 
21.08% 
2?.47% 
20.20% 
16.06% 
8.39% 

16.382 
15.231; 
1 b . t O X  
.! 4 .p..$x 

3.421 
7.11% 
9.442 

20.10% 
24.25% 
20.522 
23.90% 
30.15% 
26.722 
1 8.57% 
30.5Gk 

17 :48:G9 
17:S8:24 
18:08:38 
18: 19:52 
18:29 :06 
18 :3? :20 
1 8 :4? :34 
18:59:48 
1 9 : 1 0 :O? 
1 9 :20 : 1 6 
19 : 30 :31 
19:44:15 
19:50:59 
20:01:13 
20:11:27 
20:21:41 
20:31 :5: 
20:42: 10 
20:52:21 
21 :02:3€ 
21 :12:5i 
?i :23:0t  
21 :33:2C 
21 :43:31 

t InENTlFICATIOH T I H E  PST A P S T  E BKG A BKG E Ka Kb 

13 TA55-208 1 .oo 0 0 0.26 4.81 0.294 0.480 
C TA55-409 1 .oo n 

'LIE NOU 13.1984 
GROUP A LANL-STACKS 
SN T I t i E  COUNTS A COUNTS B CPH A CpH B ,q/OgQO.29!j  B/0900.480 2.319 A 2siq E! IiR:?4lN:SE 

A LANL S T A C K S  10.00 0 0 0.26 4.81 0.290 0.4ao 
l'/IJpq 

- - -  n n - I  . ,I 
1 

8 IIIENTIFICATION T I t i E  P S T  f i  PST B BKG 4 BKG B Ka Kb 
R LANL-STACKS 10.00 0 0 0.26 4.81 0.250 0.480 
B TA55-208 1 .oo 0 0 0.26 4.81 0.2?0 0.45l? 

0 0 0.26 4.81 0.290 0.490 
Q 0.2.5 4.81 0.290 0.480 

C TA55-409 1 .oo 
D C t M  1 .oo  i-: 

E if i55 1 .00 0 0 0.24 4.81 0.2PO 0.489 



. .  I 

STACK LOCATION * 
01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

TA-3-29 

TA-21 
TA-43 

8 

8 

TA-48 
8 

8 

s 
a 

B 

a 

TR-50 
8 

a 

TA-50-37 
TA-50 

03 
04 
05 
06 
07 
00 
09 
io 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2 6 

STACK ID .  ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4HC-FE-I ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 IVO F i l t 4  

FE-2 

MFP 
B 

B 

8 

P-32 
U 

B 

MFP 

B 

8 

8 

8 

8 

8 

0 

a 

8 

DATEX TIME 
I 

J I l Z  -c i  Irlr I 4 0 0  

1 
i 

i 
! 

I 

i 
i 

I bod 
ff 

. .  . .  

I 
. -  

I .  . 

..- . . 

. .. 



.. FRI rdOU 16,1904 
GROUP R LANL STACKS 
Si4 T I H E  COUNTS A 

1 
2 
3 
1 
5 
6 
i 

8 

li) 
11  
1 2  
13 
14 
15 
16 
17 
18 
I3  
24 
21 
22 
23 
'1 1 

25 

-. 
-. 

L 

10.30 

10.00 
10.00 
10.00 
iO.00 
10.00 
10.00 

io.oa 

. .. . .. 
! 'j . !J !=J 

i m a  
li).GG 
10.GG 
10.09 
:lj.:5 
10.00 
1J.OC 
13.00 
10.00 
1 Q . Q : j  

10.09 
10.30 
1o.oc' 
10.00 
i G . 0 0  
10.00 

4725 
51 
10 
27 
7 
12 

4 

73 
i 2  
i 3  
21 
7 

10 
12 
5 
6 

8 
5 
1 
1 
8 
5 

? L  
L U  

- 

i 4  

COUnTS Tr 

9.37 
24452 

139 
76 
83 
62 

i 25 
77 

668 
169 
18:' 
? 4 4  
230 

2 7 9 5  
363 
327 

97 
77 

i 42  
105 
53 
1Ei 
62 

i rJ? 
47 

. r -  

CPiI r4 

6?2.24 
4.64 
0.74 
2.44 
0.44 
0 . 9 1  
2 . 3 $  
0.14 
0.44 
7.04 
D . Q 4  

1.84 
0.64 
0.74 
0.94 
0.26  

0.34 
1.14 
0.54 
9.24 

-ir.?& 
0.14 
4.54 
0.24 

a ..s 
i . : G i  

CPfl b A/0000.290 IrlOO00.480 

as .OJ 
2443.39 

9.09 
2.79 
3.49 
1.39 
#7.49 
2.89 

61.99 
12.09 
1 4 . Q P  

18.19 
274.69 

31.49 
2 7 . 6 9  

2.89 
9.39 
5.69 
0.49 

- 0 .  Q i 
1.39 
5.89 

-0.11 

7 = :? 

. .2 5 
i . 5 r  

2318.03 
16.64 
2.55 
8.11 
1.52 
3.21 
8. Q7 

1.52 
24.20 

3 .24  
3 . 5 9  
5.34 
2.21 
2.55 
3.24 
G,S> 
1.17 
3 . 9 3  
1 .E6 
4.63 

0.48 
1 .85 
0.83 

0.48 

. _ - ~  

_ _  
_ j .  
i. Y .-m 

185.60 
5090.40 

li3.Y4 
5.81 
7.27 
2.. ' i o  

15.t19 
6.03 

129.15 
25.19 
29 .35  
1P.78 
37.70 

572.27 
65.40 
58.19 

6.02 
t J . 5 6  
11.85 

1.02 
- 3 . 6 2  

2.90 
12.27 
-0.23 

? .? < D a i l .  I ,  

Zsiq B 

t .52x 
1.27% 

'16.961, 
22 .?4% 
21.952 
25.40X 
18.03% 
22.77: 
7.73% 

14.541 
.: 6 .6  6 X 
13.182 
3 .70% 

10.491 
11.06X 
25.3P;Z 
22.792 
16.73% 
1Y.51X 
"-I 7 47% 
28.862 
25.45z 
17.333 
29.17% 

._ ._ 

LI . 

. .. 

HR:i?l N : SE[ 
1 

13 :05 :23 
13: 13:37 
13:23:51 
13:34:05 
13:44:19 
13:54:33 
14:04:47 
i 4 : - . i, 13.: 

1 4  :25: 15 
:1:55:29 
14:45:44 
14:55:58 
15 :Ob: 1 2 
15: 16:26 
1 5 : 26 :4G1 
1 S :36:54 
15:47:09 
1 5 : 57 : 22 
1 b :Or: 36 
16: 17: 50 
16 :28: 04 
16:38: 18 
16:48:32 
16:%:46 
17: 07 :OG 

1 
1 

1 



0i-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPN 

STACK LOCATION 3: 

TA-3-27 
I 

I 

T A - 2 1  
TA-43 

I 

I .  

TA-48 
I 

I 

m .  
I 

8 

I 

8 

TR-50 
I 

I 

I 

0 

0 

TA-50-37 
TA-50  

03 
0 4  
05 
06 
07 
00 
09 
io 
I1 
i2 
i 3  
1 4  
i 5  
16 
i 7  
10 
19 
20 
21 
22 
23 
2 4  

2 6 
3 1- 
& .J 

STACK ID* ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4tiC-FE-1 (401 FRO) 
FE-9AA 
FE-iOAR 
FE-12 
FE-34 
FE-11. 
FE-15 
FE- 1t3 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
F E - i  

FE-3 
FE-4 
F E - I 7  
FE-27 
FE-1 
FE-6 r31r-L 

FE-2 

MFP 
I 

I 

Fy-32 
I1 

I 

8 

MFP 
8 

0 

0 

0 

II 

Y 

I 

I 

I 

m 

II 

n 

I 

I 

I . .  .- . . _.. 



A? 53 903 
64 24664 
11 134 
20 73 

8 93 
17 9 8  

? 59 
739 

- : c 2 el. 

I -  
I /  

i ,-i 7 
a . .i L . .-: 

9 159 
6 1 4 3  
3 165 

1 s  4672 

14 323 
2 71 

1 4  95 

- .- 7 .. - 
Y"; 

I 108 

CPH A 

t?5.01 
6.14 
0.84 
1.74 
0.24 
0.51 
1 . 4 4  
0.41 
1 . 4 4  
1 ,  j4 
D.S1 
ii.34 
6.01 
1.24 
: '4  
1.14 
0.04 
C.14 
? . ? 4  
2 .24  

0.14 
0.44 
0.14 
1.64 

- 

I . .L. 

. .-. . 
1; , 1.; * 

CPil $ &i6000.290 B/0000.480 

2461 - 5 9  
3 .17  
2.49 
1.39 

-0.31 
4.99 

68.19  
5 . 3 9  
:i .39 
9.89 

: 1 . 6 4  
452.34 
GQ, E;lj 

??. 4 4  
2.29 
5.99 
4.79  
;, 24; 

1 . I ?  
a.39 
1 .e3  
9.19 
0 . 3 9  

i .09 

. -  

II IDEHTIFICATION T I H E  PST A PST E BKG A 
c (:I 9.26 & 1- .-, ;- - :; .: 5 ;' c 

IB T193-29 7119 1 .oo 0 0 0.26 
C TA3-29 7119 1 .oo 0 0 0.25 
D TA50-6P 1 .oo 0 0 0.26 
,E i f i J - 1 5  51" L d  1 .(j$ 

. 1. . I .'. li . I. . '>. .; .: %. . 

. . i 

21.17 
2.90 
&.PO 
0.83 
1.86 
4.97 
1.52 
4.77 
5.31 

? . l ?  
c . 1 4  

4.2% 
5 . B h  
5 . 9 :  
0.14 
0.43 
3 . 7 3  
1.17 
12.45 
1.52 
0.48 
5.55 
2 , j q  

- _-. . , .  
i. . L I 

bKG B 
4.81 
4.81 
4.E1 
4 .U1 

-i .7 g , ; :j 

5128.31 
13.05 

5. i .? 

2 .90 

10.40 
2.27 

i 4 2  .Oh 
11.23 
.I ... . -. 

20 .&O 
24.35 

463.31 
85.19 
5,: .?? 

4.77 
:2 .43  

p .+; 
6.85 

0.81 
3.91 

1 9 . 1 5  
0.81 

- . r  
-\: .,5: 

i. - 
_ .  . _  

i z 5 
i .-I.> 

Ka 
0.290 
0.290 
0.2Y9 
0.290 
. . .  . . .-. - .. . ., 

I 

I 

I 

I 
I 

I 

1 



STACK LOCATION 9 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

TA-3-29 

I 

TA-21 
TA-43 

m 

m 

TA-48 
I 

m 

I 

m 

m 

TA-50 
I 

I 

TA-50-37 
TA-50  

03 
0 4  
05 
06 
07 
08 
09 
io 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

STACK ID. ANALYZE FOR DATE8 TIME 

FE-44 
FE-45 
FE-96 
4HC-FE-1 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-1.5 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 

FE-2 

MFP 

I 

I (401 PRO) 
P-32 

MFP 
I 

I 

m 

m 
0 

I 



1 10.00 

3 10.00 
4 10.00 
5 t0 .00 
6 10.00 
7 I I .  :> F.. 

8 10.00 
? 10.09 

16 IC..:?!;r 
1 1  10.00 
, 2 .. ;1 :# :. 
13 10.00 
1 4  l i j , Q ( j  

1 5  1 3 . C O  
16  10.00 
17 ?d .Dr j  

19 19.00 
20 10.00 
21 ;o.oo 
22 14.00 
23 10.00 
24 19.00 
25 10.00 

; i ,", .- * i '-, . __ -. 

! . .I .:: 

. -  . .' . '.. .. 

ie 10.00 

.. . 

6794 

21 
23 
6 

1 1  

4 
16 

15 

21 
7 

453 
326 

5 
28 
10 

5 

9 
12 
6 

. ..:. .. . _ _  

r .  
L .  

-. a 
5 :  

. .-; 
iL 

3 

i 

883 

234 
92 

60 

102 
1167 

i OS 
642 

3643 
5921 9 
55603 

381 
174 
136 
52 
i).;. 

67 
145 

. . . .  . .. .. .: 
i 'r L -! i 

- .  .a L 
-L 

-, -: = 
L i I 

.- . . ._ 
I . I  . 

c .  i i r  

679.14 

1.84 
2.04 

0.84 

0.14 
1 .;q 

1.24 

1 .8.4 
9 . 4 4  

32.34 

0.21 
2 . 5 4  
3 7; 
0.34 

0.64 
0.94 
4.34 

1.. 1 ; s  
I i, . .-: % 

. .  . 

. i- .. 
I .- -: 

. .  

. . .  

. -  . .  

,: :.: . . _. 
i " .  i. 

. _ .  .. . _  

.. 
_ _  - .  

83.49 
7 . 2 9  
18.59 
4.39 

1.19 

5.39 
:!:.E!? 

65.64 

59.39 .-:- 4 9  

5555.49 
:i <, , !j ? 

33.29 
12.59 

1.39 

- -. . . -  

. -. - r; ::. . i  

- -. 

. .  .. .:: .. - . - 7 .  

- .- 
vu., . 

g=:. 

. .- 
. = F :  

i .a9 
9 .9?  
5 . ;; p 

. .  . 

2341 .E5 
36.34 
6.34 
7.03 

2.90 
t.34 
0.4Y 
4.52 

4.23 

6.34 
1.52 

111.52 

0.83 
8.75 

1.17 

2.21 

- .'. 
I a .: . .  

. .  . ii % . .<.a 

- 

..> .: i 

- . .. 
: s .- 

T ''4 
W . L  

173.94 
5040.19 
38.73 
9.15 
7.06 
2.48 
25.30 
11.23 

233.10 
.. . - 

._ .i 

i 3 6 . a ~  
iF.35 
123.73 

. 74Q.t iO 

11573.54 
: ? 9  75 

69 .35  
25 .23  

2.90 

3.94 
20.g; 

_ .  - 
- . ._ 
I !  .cr 

..: . .- . L . 6 5  

% i s  A 

2.422 
19.24% 
43.64% 
41.701 
el .e5z 
60.30% 
43.64% 
100.00% 
50 .GO% 
25.:22:! 
51.54% 
70.71 % 
43.64% 
75.59% 
7.7.- S i  
11.07% 
57.73% 
89.45% 
57.79: 
. .:-.-.. 1 .  I .  . .  

ai ~ 5 %  
75.59z 
66.66% 
97.73? 

i :>A 

? s i g  E 

t .73% 

13.07% 
20.85% 
22.982 
25.822 
15.33% 
19.802 
5.85% 

I C I .  J3Z 

10.96:! 
'.8?% 
3.331 
0.82% 

6.63% 
10.24% 
15.162 
; / . ; z x  
25.40% 

24.43x 
16.442 

1.282 

a -  _.- 
I &  

7 e : I Y  
I . U Q h  

o .a4x 

- T 

1 ? . t 5%"' 

.- - _, .._ c , ,: L 

.. . 

H R : ~ I I N :  SE. 

- 1 .i : 00 : 1 2 
17: 10 :26 
17:20:32 
17:39:5? 
1?:41:04 
17:51 :!A 
18:01:29 
l8:11:42 
19:21:54 
'i 8 .'J2 ; 0 7 
I 8 ; .3:2 : 25 
18: 52 :Y? 
1P:O2:45 
17: 12 :52 
19 :23: 12 
?9:33:26 
19: 43 : 39 
19 :53 : 52 
20:04:04 
2r:::4:17 
20: ?4:30 
20 : 34: 43 
20: 44 :55 
20: 5' .J:O8 
I I ,  2 . Q 5 : 3 '  
L a .  & I  

.. 1 
. .  

I 



*#**t#%*Xtt*LANL STACKS REQUIRING BETA A N A L Y S I S t t t t * $ t * * * t $  

STACK LOCATION + 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

TA-3-29 
I 

I 

TA-21 
TA-43 

I 

I 

TA-48 
I 

I 

I 

I 

I 

I 

TR-50 
I 

I 

I 

I 

I 

TA-50-37 
TR-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
I 1  
12 
13 
1 4  
15 
16 
17 
18 
I 9 
20 
21 
22 
23 
24 
25 
26 

STACK ID. ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4HC-FE--1 ( 4 0 1  PRO) 
FE-9AA 
FE-IOAA 
FE-12 
FE-34 
FE-11 
FE-I5 
FE- I8  . 

FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-S J 

MFP 
I 

I 

I 

P-32 
U 

I 

I 

MFP 
n 
I 

I 

I 

I 

Il 

I 

I 

n 

I 

I 

I 

4 1 4 4  

I 

I 



WON IIEC 10,19a4 
GROUP A LANL-STACKS 
SN T I H E  COUNTS A COUNTS B 

1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 10.00 
9 10.00 

10 10.00 
1 1  10.00 
12 10.00 
13 10.00 
1 4  10.00 
15 10.00 
16 10.00 
17 10.00 
18 10.00 
19 10.00 
20 10.00 
21 10.00 
22 10.30 
23 10.00 
24 10.00 
25 10.00 

6753 
89 

8 
4 
5 

230 
6 
3 
5 
1 
7 

1 4  
10 
23 
67 
4 0  
12  
2 
7 

28 
15 
11 

7 
92 

1 

# IDENTIFICATION 
R LANL-STACKS 
E TA55-209 
C TA55-420 
II TA55-207 
E TA3-29 7136 

918 
24290 

237 
283 
172 
306 

91 
329 
344 
107 
262 
432 
197 

7096 

5523 
123 
88 

122 
108 
52 
75 
58 

164 
70 

a200 

T I t l E  
10.00 

1 .oo 
1 .oo 
1 .oo 
1 .oo 

CPH A 

675.04 
8.64 
0.54 
0.14 
0.24 

22.74 
0.34 
0.04 
0.24 

-0.16 
0 .44  
1.14 
0 .74 
2.04 
6.41 
3.74 
0.94 

-0.06 
0.44 
2.54 
1.24 
0.84 
0.44 
8.94 

-0.16 

CPM B A/0000.?90 B/0000.480 

E P S I  A PST 
0 0 

0 0 
0 0 
0 0 

0. 0 

86 .?9 
2424. I? 

18.89 
23.59 
12.39 
25.79 

4.29 
28.09 
29.59 

5.89 
21.39 
38.39 

704.79 
815.19 
547.49 

14.89 

7.49 
3.99 
7.39 
5.99 
0.39 
2.69 
0.99 

11.59 
2.19 

BKG A 

2327.72 
29.79 

1.86 
0.48 
0.83 

78.41 
1.17 
0.14 
0.83 

-0.55 
1.52 
3.93 
2.55 
7.03 

22.21 
12.90 

3.24 
-0.21 

1.52 
8.76 
1.28 
2.90 
1.52 

-0.55 
30. a3 

EKG B 
0.26 4.81 

0.26 4.81 
0.26 4.81 
0.26 4.81 

0.26 4.81 

181.23 
5050.40 

39.35 
49.15 
25.81 
53.73 

8.94 
58.52 
61.65 
12.27 
44.56 
79.98 
31 .O? 

1468.31 

1140.60 
15.60 
8.31 

15.40 

0.81 
5.60 
2.06 

24.15 
4.56 

1698.31 

12.48 

Ka 
0.290 
0.290 
0.290 
0.290 
0.290 

2si4 A 

2.43% 
21.20% 
70.71 X 

190 .OO% 

13.18% 
81.65% 

115.47% 
89.45% 

200 .OO% 
75.59% 
53.45% 
63.24% 
41 .?OX 
24.43% 
31.62% 
57.73% 

141.43% 
75.59% 
37.79% 
51.64% 
60.30% 
75.59% 
20.85% 

200.002 

89.452 

Kb 
0.480 
0.480 

0.480 
0.490 

0.480 

2sig B 

b.60% 
1.28% 

12.99% 
11.86% 
15.25% 
11.43% 
20.962 
11.02% 
10.78% 
19.33% 
12.35% 
9.622 

14.24% 
2.37% 
2.20% 
2.692 

13.03% 
21.32% 

19.24% 
27.73% 
23.09% 
26.262 
15.61% 
23 .?OX 

ia . iox  

I 

HR : HI N : SE[ 

17:34: 13 
17:44 :26 
17 :54 :39 
18:04:52 

18:25: 17 
18:35:30 
1 8 :45 :42 
18:55:55 
19:0t:08 
1?:16:21 
1 9 : 24 : 33 
19:36:46 
1 Y :46 :59 
19:57: 12 
29:07 :25 
20:17:37 
2 O : D  :SO 
20:38:03 
20 :4%: 15 
20:58 : 28 
21 :O8:4l 
21 :18:53 

21 :39: 19 

1 

I a:i 5 :04 

,21:29:06 



. .. 
I .  

c- 
I 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION 8 

TA-3-29 
B 

I 

TA-21 
TA-43 

I 

m 

TA-48 
I 

B 

I 

B 

I 

TR-50 
I 

B 

B 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
0 8  
09 
10 
11 
12 
13 
1 4  
15  
16 
17 
18 
1 Y  
20  
2 1  
22 
23 
24  
25 
26  

STACK 111. ANALYZE FOR 

FE-44 
FE-49 
FE-46 
4HC-FE--1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-I. 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 

MFP 

B 

P-32 

B 

U 

MFP 

0 

I 

I 

B 

U 

I 

I 

E 

B 

IC. 

O W  o 
I ! 
! 
.I 
i 

i 
?' 

. .  . 

. I  



iiON DEE 17,1994 
GROUP A LANL STACK 
SN T I H E  COUNTS I cOUNTS B 

1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.00 
6 10.00 
7 10.00 
8 14.00 
9 10.00 

1; 10.00 
l !  10.00 
12 10.00 
13 10.00 
1 -I :* l i ) . 03  
15 10.00 
16 10.00 
17 10.00 
18 10.00 
19 10.00 
20 10.00 
21 10.00 
22 10.00 
23 10.00 
24 10.00 

6493 
17 
4 
5 
4 
4 
9 
1 
3 
1 
5 
4 
b 
0 
9 
2 
1 
5 
3 
2 
7 
12 
4 
45 

1057 
23922 

114 
234 
82 
110 
127 
140 
312 
135 
2 2 5  
289 
470 

10023 
2620 
2 0 9  1 
281 
145 
108 
61 
56 
63 
51 
86 

CPW A 

649.04 
1.44 
0.14 
0.24 
0.14 
0.14 
0.64 
-0.16 
0.04 
-0.16 
0.24 
0.14 
0.34 
-0.26 
0.64 
-0.06 
-0.16 
0.24 
0.04 

-0.06 
0.44 
0.94 
0.14 
4.24 

CPir B A/0000.290 B/0000.480 

100.89 
2387.39 

6.59 
18.59 
3.39 
6.19 
7.89 
9.99 
26.39 

8.69 
17.69 
24.09 
42.19 
997.49 
257.19 
201.29 
23.29 
9.69 
5.99 
1.29 
0.79 
1.99 
0.29 
3.79 

2238.07 
4.97 
0.48 
0.83 

0.48 
2.21 
-0.55 
0.14 
-0.55 
0.83 
0.48 
1.17 

-0.90 
2.21 
-0.21 
-0.55 
0.53 
0.14 
-0.21 
1.52 
3.24 
0.48 
14.62 

0.18 

210.19 
4973.73 

13.73 
33.73 
7.06 
12.YO 
16.44 
20.81 
54.98 

36.85 
50.19 
87 . Y O  

18.19 

25iq A 

'2.48% 
48.502 
100.00% 
89.452 
100.00% 
100 .OO% 
66.66% 
240 .OQX 
115.472 
200 .oox 
89.452 
100.00% 
81.65X 

2078.10 ??'??? :??Z 
535.91 
425.40 
48.52 
20.19 
12.48 
2.69 
1.65 
4.15 
0.60 
7.90 

66.66; 
141.432 
200 .OOX 
89.45% 
115.472 
141.432 
75.59% 
57.732 
100 .QQX 
29.811 

2sig E 

6.15% 
1 .?9% 

1 B .73X 
13.07% 
22.08% 
19 .Oh% 
17.74% 
IS .44X 
11.32% 
'17.21% 
13.33% 
11.76X 
5.222 
1.99% 
3.9GZ 
4.37% 
11.93z 
16.60% 
1?.24% 
?5.&0% 
26.722 
24.251: 
28 .0ox 
21.56% 

HR:fiIN:SEC 

15 :06 :52 
15: 17:05 
15:2?: I8 
15:37:30 
15:47:43 
15 :57 :5C 
16:08:08 
16:lS:ZI 
16:?8:33 
08 : 54 : 39 
09 :04 : 52 
09: 15: 05 
.09:25: 17 
09 :35: 30 
09:45 :43 
09:55:56 
10:06:08, 
10:16:21 
lo:?&: 34 
10 :36:46 
10 :46 :59 
1057: 12 
1 1  :07:?4 
1 1 : 1 7: 37 

'WE DEC 18,1984 
GROUP A LANL STACK 
Si4 TIHE COUNTS A COUNTS B CPH A CPH B A/0000.2YO E/0000.480 2s iq  A 2siq 8 HR:IIIN:SEC 

25 10.00 3 53 0.04 0.49 0.14 1.02 115.47% 27.47% 11:45:54 

Ka Kb #i IOEHTIFICATION TI f lE  P S T  A PST B BKG A BKG B 

B TA55-206 1 .GO 0 0 0 .26 4.81 O.??O 0.480 
C TA3-150 1 .oo 0 0 0.26 4.21 0.290 0.480 

E TA50, 1 .oo 0 0 0.24 4.81 0.290 0.480 

r9 L A N L  STACK 10.00 0 0 0.26 4 - 8 1  0.290 0.4RO 

D TA50 69 1 .oo 0 0 0.26 4.81 0.290 0.480 

1 



STACK LOCATION 9 

0i-7708-ALPHA SOURCE-2368 DPM 
02-7137-BETA SOURCE-5276 DPM 

TA-3-29 
I 

8 

TA-21 
TR-43 

I 

I 

a 

TA-48 
I 

I 

I 

a 

I 

I 

I 

TA-50 
8 

8 

I 

I 

I 

T A - 5 0 - 3 7 
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
i 2  
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

._. . .. . . .  . ._  :- . , .-i.-. . - 
. 5 .  

STACK ID. ANALYZE FOR DATEZ TIME 

FE-44 
FE-45 
FE-46 
4HC-FE-i (401. P R O W  
FE-9AA 
FE-iOAR 
FE-12 
FE-34 
FE-SI 
FE- I5  
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54. 
F E - i  

FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-6 fl 

FE-2 

MFP 
I 

8 

9 no 6afi-A 
P-32 
I 

8 

8 

MFF" 
I 

I 

I 

I 

8 

I 

8 

a 

I 

0 

8 

I 

I 

8 1 1 6 O J  

Qp.0 d 

I 

1: .: 
_-. . - .. . . , . .:e. .. . - ._.-. _.... , . .  .. 



UEB DEC 26,1984 
GRDlJP b LANL STACKS 
SN T I W E  COUNTS A COUNTS E CPH A 

1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 10.39 
7 10.00 
Y 10.00 
9 19.00 
10 10.00 
1 1  10.00 
I ?  10.00 
13 10.0G 
14 10.00 
15 l a . 0 0  
16 10.00 
17 10.00 
1s 10.00 
19 10.00 
20 10.00 
21 10.00 
22 10.00 
23 10.00 
24 10.00 
25 10.06 

b575 
53 
2 
2 
7 
i 
2 
7 
5 
3 

40 
9 

1 4  
13 

? 
4 
1 

114 
Y 
5 
1 
1 
13 
3 

?67 557.24 
24217 5.04 

146 -0.06 
171 -0.06 

0 2  0.44 
8% 0.34 
75 -0.06 

566 0.14 
268 0.24 
137 0.04 
135 3.74 
21 1 0 .64  
3791 1.14 
1575 1.04 
605 0.44 
102 0.14 
81 -0.16 
227 11.34 
66 0.64 
49 0.24 
62 -0.16 
52 -0.16 
52 1.04 
bO 0.04 

CPfi E A/0000.290 E/0000.480 2 s i g  A 

91.54 
2416.99 

9.79 
12.59 
3.39 
3.99 
2.69 
51.79 
21.99 
8.89 
11.69 
16.29 

374. a9 
152.69 
55.69 
5.37 
3.29 
17.89 
i.79 
0.09 
1.39 
0.39 
0.39 
1.19 

2266.34 
17.38 
-0.21 
-0.21 
1.52 
1 . I ?  

-0.21 
1.52 
0.83 
0.14 
12.90 
2.21 
3 . 9 3  
3.59 
1.52 
0.48 

-0.55 
39.10 

3.21 
0.83 

-0.55 
-0.55 
3.59 
0.14 

191.44 
5035.19 
20.40 
26.23 
7.06 
8.31 
5.60 

107.YO 
45.81 

24.35 
33.?1 
779 .?7 
318.10 
116.02 
11.23 
6.85 
37.27 

0.19 
2.90 
0.81 
o.a1 
2.48 

18.52 

3;73 . 

2.46% 
27.47% 
141.43% 
141.43% 
75.535 
91.6% 
141.43% 
75.59% 
89.45% 
115.47% 
31 .&?% 
66.652 
53.452 
55.47% 
75.59% 
100.00% 
200 .go% 
18.57% 
bd.bk% 
89.45% 
200.00% 
200.00% 
55.47% 
115.47% 

2sig B 

b .43% 
1.28% 
16.55% 
15.14% 
22.08% 
21.32x 
23.09% 

&.40% 
12.21% 
17.082 
15.57% 
13,7i5% 
3 .24% 
5.03% 
8.13% 
19.80% 
22.22% 
13.27% 
24.61.X 
28.572 
25.40% 
27.73% 
27 .?3% 
25.822 

HR:HIN: SE 

18 :39 :26 
1 8 :49 :40 
18:59:J? 
19: 1 G : M  
1?:?0:18 
19 :30 :30 
19:40:43 
1 9 :50 :56 
2O:Ol :oe 
20: 1 1  :?1  
20:21:34 
20:31:46 
20:41:5? 
20 :5? : 12 
21 :02:25 
21 : 12:37 
21 : 22: 59 
21 :33:0? 
21 :43: 15 
21 :53:?9 
22:03: 40 
22: 13:53 
2 2 2 4  :06 
22:34: 18 

- _. _. . 

I 

. .  

I 

I 



I 
01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

I 
STACK LOCATION $ STACK ID* ANALYZE FOR DATE8 TIME 

TA-3-29 
. I  

0 

Th-21 
TA-43 

I 

I 

0 

TA-48 
I 

0 

Y 

I 

I 

m 

0 

TA-50 
I 

I 

0 

I 

I 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
00 
07 
10 
11 
12 
3.3 
1 4  
15 
16 
17 
18 
1 9 
20 
21 
22 
23 
24 
25 
26 

FE-44 
FE-45 
FE-4h 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-IOAR 
F E - I 2  
FE-34 
FE-11 
FE- 15 
F E 4 8  
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 

FE-3 
FE-4 
FE- I7  
FE-27 
FE-1 . 

FE- 6 #&a L 

FE-2 

I 

I 

MFP 
0 

I 

I 

I 

0 

I 

I 

I 

I '  

0 

0 

I 

0 

0 

I 

l b Q b  



CNltK K D \ A A A X . X X X I  
ARE ALL THE ?ROUP INPU'TS CORRECT I Y I N ) ?  Y 
DO YOU WANT T O  DEFINE BPNITHER GROUP ( Y / N ) ?  N 

51 I D E N T I F I C G T I O N  T I d E  PST A PST 
A LAWL-STACKS 10.00 
B T l l 6  1 .oo 
C TR3-30 1 .oo 
Ii TR4B 1 . O #  
E T A 4 3  1 .oo  

PION DEC 31 ,I 984 
GIlOI.JP A LAN?-STACKS 
SN TIEE CGUNTS a 

1 10.00 
2 10.00 
3 10.00 
4 10.00 
5 Ib.00 
5 10.00 
7 10.00 
8 10.00 
9 10.00 

10 10.90 
11 iO.00 
12 10.00 
13 10.00 
14 10.00 
15 10.00 
16 10.00 
1 7  10.00 
18 10.GO 
19 19.00 
26 10.00 
21 10.00 
22 10.00 
23 10.00 
24 1O.Gi i  
25 1O.JO 

6569 
64 

4 
4 
3 

22 
5 
2 

3 
220 

1 4  
? 
9 

28 
112 

7 
4 

14 
8 

10 
5 

11 

2 

a 

7 
L 

# IDENTIFICATION 
A LRNL-STACKS . 

B TA15 
C TA3-30 
D ?A48 
E TA43 

CO?I#TS B 

920 

159 
85 
59 

163 
90 
59 

782 
97 

25529 
225 
194 

351 6 
611 6 

24592 
164 
98 

101 
71 
55 
6 3' 
56 
50 

24528 

at  

0 
0 
0 
0 
0 

CPi'l A 

656.64 
6.14 
0.14 
0.14 
0.04 
1 .?4 
0.24 

-0.06 
0.54 
0.04 

21.74 
1.14 
0.64 
0.64 
2.54 

lG.94 
0.44 
0.14 
1 - 1 4  
0.54 
0.74 
0.24 
0.84 

-0. O t  
-0.06 

B BKG I I  
0 0.26 
0 0.26 
0 0.26 
# 0.26 
0 0.26 

BKG B Ka 
4.81 0.290 
4.81 0.290 
4.81 0.290 
4.81 0.290 
4.81 0.290 

CPH E A/0000.230 B/0000.400 

87.13 2264.28 

T I H E  PST I PST E 
10.00 0 0 

1 . # O  0 0 
1 .QO 0 0 
1 .oo 0 0 
1 .oo 0 0 

2447.99 
11.09 
3.59 
1.09 

11.49 
4.19 
1.09 

73.39 

2578.09 
17.69 
14.59 

346.79 
636.79 

2454.39 
11.59 
4.99 
5.29 
2.29 
0.79 
1.49 
0.79 
0.19 
3.29 

4.89 

EKG A 
0.26 
0.26 
0.26 
0.2A 
0.26 

21.17 

0.48 
G.14 
6.69 
0.83 

-0.21 

0.14 
74.97 

3.93 
2.21 
2.21 
8.76 

37.72 
1.52 
0.48 
3.93 

2.55 

2.90 
-0.21 
-0.21 

0.48 

i .a6 

1 .a6 

0.83 

BK6 E 
4.81 
4.81 

4.81 
4.81 

4.81 

181.65 

23.10 
7.69 
2.27 

23.94 
8 .?3 
2.27 

152.90 
10.19 

5371.02 
36.85 
30.40 

722.48 
1326.65 
51 13.31 

24.15 
10 ..to 
11 .02 

4.77 
1.65 
3.10 
1.65 
0.40 

5099.98 

6.85 

Ka 
0.290 
Q ,290 
0.290 
0.290 
0.290 

Kb 
0.480 
0.480 
0.480 
0.400 
0.480 

25i9 A 

2.462 
25.00% 

100.00% 
100.00% 
115.47% 
42.642 
89.45% 

141.43% 
70 .?1% 

115.4?% 
13.48% 
53.45% 
66.662 
66.66% 
37.79% 

75.53% 
100 .00% 
53.452 
70.71 Z 
63.24I 

60.30% 
141.432 
141.43% 

1 t3 . a n  

89.452 

Kb 
0.480 
0.480 
0.400 
0.480 
0.480 

2 s i g  E 

b .5?% 
1.27% 

15.862 
21 .J9X 
26.03% 
15.6tZ 
21.08% 
26.03% 

7.151 
20.302 

1 .242 
13.33% 
14.352 

3.37% 
2.49% 
1 .?7X 

15.61% 
20.20% 
19.90Z 
23.73% 
26 .??% 
25.1?% 
26 .?2X 
28.28% 
22.22x 

1 

HR:biI N:S 

17:14:0 
17:24:1 
17:34:2 
17:44:4 
1 ? :54 :5 
18:05:0 
18: 15: I 
18:25:3 
18:35:4 
18 :45 :5 

19:06:? 
19:16:3 
1 ?:26:4 
19:37:0 
19:47:1 
18:57:2 
20 :07:3 
20:1?:5 
20:28:0 
20 :38: 1 
20 :48 :3 
20:55:4 
21 :08:5  
21:19:0 

1 

ia:56:1 

_ I  

1 

I 



_ I  

* f t t t # t t * f * l ( L A N L  STACKS REQUIRING BETA A N A L Y S I S * t * * t t t t t S * l (  

01-7708-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5176 DFM 

STACK LOCATION # 

TA-3-29 
8 

m 

TA-21 
TA-43 

8 

8 

m 

TA-48 

I 

8 

m 

8 

I 

TR-50 
m 

m 
8 

8 

8 

TA-50-37 
TR-50 

03 
0 4  
05 
06 
07 
08 
09 
IO 
11 
12 
13 
1 4  
15 
16 
17 
18 
1 '3 
20 
21 
22 
23 
24 
25 
26 

STACK ID. ANALYZE FOR 

FE-44 
FE-45 
FE-46 
4HC-FE-I ( 4 0 1  PRO) 
FE-9AA 
FE-lOAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-1 
FE-2 
FE-3 
FE-4 
FE-17 
FE-27 
FE-1 
FE-ti 

MFP 
I 

8 

8 

P-32 
U 

8 

8 

MFP 
8 

I 

8 

8 

I 

I 

8 

I 

a 

I 

8 

8 

8 

8 

a 

DATE8 TIME 

. .  



FRI JAN 4.1985 
GROUP A LAN? STrSCKS 
SN T I H E  COUNTS A COUNTS B CPH A 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 3  
14 
15 
16 
17 
18 
l ?  
20 
21 
22 
23 
24 
25 

10.00 
10.00 
10.00 
10.00 
1O.GO 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
1 O . O Q  
1C.30 
10.90 
t Q . O O  
10.00 
10.00 
10.00 
10.00 
10.00 
13.90 
10.00 
10.90 
10.00 
10.00 

6645 
46 

3 
4 
5 

59 
3 
0 
4 
5 
b 

11  
3 
9 
9 

19 
4 
9 

17 
7 

I 4  
3 

13 
4 
1 

# I D E N T I F I C B T I C N  

919 664.24 
24305 4.34 

93 0.04 
89 0.14 
96 0.24 
97 5.54 
91 0.04 
76 -0.26 

72c 0.14 
128 0.24 
21 9 0.34 
1 5 1  0.84 
257 0.44 

3549 0.64 
1553 0.64 
4035 0.74 

96 0.14 
222 0.64 
1 i s  1.44 

75 0.44 
52 1.14 
53 0.04 
53 1 .Q? 
37 0.14 
68 -0.16 

CPH B A/0000.290 EV0000.480 2sis A 

2425.69 
4.49 
4.09 
3.79 
4.89 
4.29 
2.79 

57.19 
7.99 

17.09 
10.29 
20.89 

350.09 
150.49 
390.79 

4.79 
17.39 
6.99 
2.b9 
0.35 
1.49 
0.19 

-1.11 
i .99 

T I H E  PST A PST B BKG A 
R LANL STACKS 1o.oc 0 0 0.26 
s TMO 1 .oo 0 0 0.26 
C TA3-29 7134 1 .oo 0 0 0.26 
r) T A - 4 1 - 4  1 .00 0 0 0.26 
E TA43 1 .OQ 0 0 0.26 

14.97 
0.14 
0.48 
0.83 

19.45 
0.14 

-0.90 
0.48 
0.83 
1.17 
2 . 9 0  
0.14 
2.21 
2.21 
2.55 
0.48 
2.21 
4.97 
1.52 
3 . 7 3  
0.14 
3.59 
0.48 

-0.55 

B K G  B 
4.31 

4.81 
4.81 
4.81 

4.81 

181.44 2.45% 

9.35 115.472 
8.52 100.00% 
7.90 89.452 

10.19. -26 .031  
8.94 115.471 
5.81 ????? . ??% 

5053.52 29.48% 

139 .?8 
16.35 
35.60 
21.44 
43.52 

729.35 
313.52 
830.81 

9 .98 
35.23 
14.56 
5. io 

3.10 
0.40 

-2.31 
4.15 

0.81 

Ka 
0.290 
0.290 
0.290 
0.290 
0.270 

100'. 00% 

81.652 
69.392 

115.472 
66.662 
66.66X 
63.24% 

100.00% 
t 6 . 6 b Z  
48.50% 
75.53% 
53.452 

115.47% 
55.47% 

200.90% 

a?. 45% 

ioa.ooz 

Kb 
0.480 
0.480 
0.480 
0.480 
0.480 

9 .  L S ~ : !  B HR:HIn:SE 
1 

6.59% 17:36:07 

20.73% 17:56:32 
21.20% 18:06:45 
21.56% 18: 16:58 
20.30 18: 27 : 1 0 

1.28% i7:46:20 

20.96% 
22.94x 

7.45% 
17.67% 
13.51% 
16.27% 
12.472 
3.35% 
5.07% 
3.14% 

20.41% 
13.42X 
18.41~ 
23 ,092 
??.73% 
25.19% 

32.882 
24.25x 

28.281 

18:37:23 
18:47:35 
18:57:48 
19 :08:01 
19:18:1? 
19 :?S :2i 
19 :38:3€ 

1 Y:Z9:01 
20 :09 : 1 ; 
20: 19: 2' 
20: 29:4: 
?0:39:5. 
?0:50:0: 
21 :00:2 
21 :10:3: 
21 :20:4 
21 :30:5 
21:41:1 

1 

i 9 :?a :si 



Los Alamos National Laboratory . 
Los Alamos,New Mexico 87545 memorandum 

. TO: Jerry Miller, H-1 Assoc. .Grp. Ldr . ,  LAMPF 

MAIL STOPITELEPHONE: F692/7-7797 

SUBJECT. G?MYA ANAtYSES OF LAMPF WATER SAMPLES 

LPMPF water sarrrples have been g m  analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are shown i n  Table I. The concentrations have been 
normalized t o  one (1) liter and have been corrected to the sanple 
.collection dates and times. 

Sample 
ID 

i" 1 Week 'Lagoon 
overflow 8/3/82 1000 

TABtE I 

Date ' Time. 
Counted counted 

8/4/82 1530 

(s) 

7J3e 
22Na 
54m 

I. 

A c t i v i t y  @ Ci/l) . 

1.7 X 10-2 
2.9 x 
2.7 x 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
File 



I 

Los Alamos National Laboratory . 
Los Alamos,New Mexico 87545 memorandum 

10: Jerry Miller, H-1 Assoc. Grp. I&., 

F~IOM: Dru F'uller, H-4 HPAL -3% MAIL STOPITELEPHONE: F692/7-7797 . 

SYMBOL' H-4-HPAL-150-82 
- 

SUBJECT GAWIh ANALYSES OF WF' b?ATER 

LPMPF water samples have been gama analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are shown in Table I. 
normalized to one (1) liter and have been corrected to the sarple 
collectian dates and times. 

The concentrations have been 

TABLEI 

xo-2 8/2/82 0800 . 
. .  

8/3/82 1815 7Be 

46sc 
47sc 
48v 
51cr 
5?m 
54m 

56co 
57c0 
58~0 . 
6oco 

2.9 X 10' 
7.1 x 

2.0 x 10-1 

2.4 X 
8.1 X 

6.8 X 
. 5.6 X' 
7.7 x 

3.0 X 10-1 
2.1 x 10-1 

'6.5 X 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
F i l e  



. Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum . .  . 

. _  . -le 
I D '  

LdMpF water samples have been gamM analyzed using the Ge(Li)  detector 
and 4,096 channel pulse height analyzer. 

The results are shown in Table I. 
nomlized to ane (1) liter and have been corrected to the s q l e  
collection dates and times. 

The ccolcentrations have been 

TABU 'I 

Date Time 
Date Counted Isotope(s) . Activitv b ci/l) , 

8/3/82 1840 --- *NRA WNR la-1 , 8/2/82 0800 

' NDA WNR - 2 '  . 8/2/82 0800 8/2/82 1615 . -- 
NDA . WNR !ET.& MOD 8/2/82 , 0800 8/3/82 1900' ' I- 

5.5 x , 7& . west Lagoon 8/2/82 0800 8/2/82 0925 

5 4 m  3.3 'x lo-> 
57~0 . . 8 . 8 ' ~  

-3 . 8/3/82 1915 57~0 ' 5.2 x 10 East Lagoon 8/2/82 0800 

* 
No cietectable activity 

Cy: J. Miller, H-1, rn H810 
,R. Dvorak,. H-1, M S  H810 
J. Larkin, H-1, w. ~ 8 1 0  

' File 



memorandum Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

TO: J e r r y  Miller, H-1 Assoc. Grp .  Ldr., LAMPF WE: 7/30/82 

MAIL STOPITELEPHONE: F692/7-7797 T6 
. ' F R O M : , D ~ U  Fuller; H-4 HPAL+ 

. .  

Sample 
ID 

xo-3 

xo-4 

xo-5 

XO-7 ' 

LAMpF water samples have been g m  analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are shown i n  Table I. 
normalized to one (1) liter and have been corrected to the sample 
col lec t ion  dates and times. 

The concentrations have been 

Sample 
Date 

7/26/82 

7/26/82 

7/26/82 

7/26/82 

WNR wo-1 7/26/82 

WNR hF0-2 7/26/82 

WNR "I' & MOD 7/26/82 

' W e s t  Lagoon 7/26/82 

East Lagoon 7/26/82 

Lagoon Overflow 7/26/82 

* 
No.detectable activity 

S w P l e  
Time 

0800 

0800 

0800 ' 

0800 

0800 

0800 

0800 

0800 

0800 

0800 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
File 

TABLE I 

Date 
counted 

7/27/82 

. 7/27/82 

7/27/82 

7/27/82 

7/27/82 

7/27/82 

7/2 7/82 

7/27/82 

7/27/82 

7/27/82 

Time 
counted 

1420 

1450 

1508 
I .  

1525. 

1135 

1544 . 

1200 

1040 

1110 

1300 ' 

:Isotme'(s) ' A c t i v i t y  (u C i / l l  

7Be .8.1 x 10-2 

. _  . ' 

' 7 B e : '  1.6 X lo-' 

7Be 6.6 X 

57- 8 . 3  X .  

5 8 ~ 0  5.6 X 10-3 

54Mn 3 . i  X. 



Los Allamos 
memorandum Los Alamos National Laboratory 

Los Alamos,New Mexico 87545 

TO: 

' FROM: 

SYMBOL: 

SUBJECT: 

xo-2 

J e r r y  Mil ler ,  H-1 Assoc. Grp. Ldr., LPMPF 

Dru Ful le r ,  H-4 HJ?AL~- 
.-.-y. 

~-4-rnm-142-82 

GMNA ANALYSES 'OF LAMPF WATER SAMPLES 

n 
DATE: ?/30/82 

-. 
MAIL STOPITELEPHONE: F692/7-7797 . ' 

WF water samples have 
and 4 , 096 channel pulse height analyzer. 

The results are shown i n  Table I. 
normalized to  one (1) liter and have been corrected to  t h e  sanple 
collection dates and times. 

gama analyzed using the Ge(Li)' detector , 

The cancentrations have been 

TABLE I 

Sample Date ' .  : T h  
Date Time counted counted ' I S O t o E e  (s) 

7/26/82 0800 . 7/27/82 1615 
22Na ' . 

24Na 

43K 
. 48v 

5 l c r  

5%n 
54MI-l 

57co 
5 8 ~ 0  
82Br 
182T; ' 

l830s 

56- 

Activity (lJCi/l) 

6.7 X 10' 

1.6 X lo1 
4.8 X 10' 

1.5 X 10-1 

-2 ' 6.2 X.10 

5.0 X 10-1 
1;9 x l oo  

-1 . 2.7 x 10 

5.2 X LO-' 
3.1 X 10-1 

1.6 X 10' 
.- 

7.1 X lo-' 
1.8 X 10-1 
7.4 x' 10-1 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
F i l e  



memorandum ' Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 . .  .. .. . 

DATE: 7/30/82 @%p TO: Jerry Miller, H-1 Assoc. Grp. Ldr., LPMPF 

. MAIL STOPITELEPHONE: F692/7-7797 . . 
.- 6 

FROM: Dru Fuller, H-4 HpAL'.' I 
'i 
j .  

f SYMBOL: H-4-Hp& 13 9-82 

SUBJECT: GAPNA ANAZYSES OF LAMPF. WATER SAMPLES. 

i 
i 

! 

W F  water samples have been g m  analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are shown in Table I. The cancentrations have been 
normalized to one (1) liter and have.been corrected to the. sample . 

collection'dates and times. 

i 

- 
TABLE I 

Date Time 
Counted 'Isotm(s) . Activity &Ci/l) 

Sample 
I D '  Date 

. .  . .  

7Be 5 . 0  X lo1 ' xo-2 7/19/82 0800 7/22/82 1810, 

1 . 6  X 10' . 24Na . 

47sc 
48v 

. 'lcr 
, 5*m 

54m . 

5 6 ~ 0  

57co 
58c0 

1 8 5 ~ s  

. .  

82Br 

. .  182Ta 

7 . 5  x 
5.5 x lo-* 
3 . 4  x 10-1 
1.0 x loo 
114 X lo-' 
2 . 7  X 10-1 
4 . 6  X 10 
1.0 x 10 

-1 ' 

0 

4.7' x lo-i 
1.1 x 10-1 
3.8  X 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
File 

, . . .  .: . .  . . . .  . . . . .  . . . . . . . 
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. - . .  -.__ ............. .. *.A ............. . . . . . . . .  

Engineering Sheet 

. .  - _ _  . . . . . . . . . .  -..>.. e... ....-.. 
. .  

. .  REQUEST FOR AYALYSIS 

I N D U S R I A L ,  HYGIENE GROUP, H-5 , BXOANALYTICAI, AND CHmICM. SECTION 
. .  

4 . . . .  * 
' I  

. _ .  . .  

. .  
. .  

No. 
. . .  

I .  

+Sampled by - /&Croup ,d-! H S f i f t O  PhoneT-nW /m/ I- v +Date 7 / / I  

Source of Sample: 

+Group *Site *Building +Room No. 

*Opera tor *z # Operator z t  # 

. -  

*Analy s is Requested T i n - I  I/ M 

Wppe 'of  Sample. (filter, charcoal tube, s o l v e n t ,  e t c . )  

. Trade Name Material  
(Attach Labe l  or D e t a i l s )  

Give information useful to the ana lys t ;  anticipated in ' terferenees , .  potent ia l . 'hazards .  '. 

Analyst's Remarks: 

I 

. .  

' .-- . .  

Approved by 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

FROM: 

SYMBOL: 

SUBJECT: 

Dru Fuller, H-4 HPAL s MAIL STOPITELEPHONE: F692/7-7797 . 

H-4-HPAL130-82 

LPMPF water samples have been gemM analyzed using the Ge(Li )  detector 
and 4,096 channel pulse height analyzer. 

The results are shown in Table I. 
normlized t o  one (1) liter and have been corrected to  the sample 

The cancentrations have been 

collection dates and times. 

ID 

W R  -1 

WNR wo-2 

MPF 

East Lagoon 

sample' 
Date 

7/19/81 

7/19/82 

7/19/82 

7/19/82 

7/19/82 

7/19/82 

* 
No detectable activity 

Cy: J. Larkin, 
R. Dvorak, 
File . 

-le 
Time 

0800 . 

0800 

0800 

0800 

0800 

0800 

TABLE I 

Date .Time . 

counted counted 

7/2o/a2 1917 

7/20/82 1720. 

7/20/82 . 1540 

H-1, M S  H810 
H-1, M S  H810 

' Isatone'( S) 

57~0 

' .  7% 

54Mn 

57c0 ' 

5 8 ~ 0  
5%n 

s7co 

NDA ' . 

. . .  
' '  '4.2 X 10-3 

N D A '  . . i  

4;7 x 
3.5 x -. 
5.1 x ' . '  

4.7 x ' 

2.8 x 
'4.7 x 



. .  .. . . .. . 

memorandum Los Alamos National Laboratory 
' Los Alamos,New Mexico 87545 

. .  

TO: Jerry Miller, H-1 Assoc. Grp.  Ldr., LAMPF OATE: 7/22/82 

FROM: Dru Fuller, H-4 HpAL;'s MAIL STOPITELEPHONE: F692/7-7797 

LAMPF water samples have been garmra analyzed using the Ce(Li)  detector 
and 4,096 channel pulse height analyzer. 

The results are shown i n  Table I. 
normalized to one (1) liter and have been corrected to  the s q l e  
collection dates and t i m e s .  

The cancentratiok have been 

TABLE I 

7/12/82 U80U 7/14/82 .' 1145 . 7Be 8.8 X f xo-4 

57c0. , . .  !.2 x .- 
. .  

. .  

1330 ' --- *NDA xo-5 7/12/82 0800 . 7/14/82 

7/12/82 0 8 0  7/14/82 1630 --- . . NDA 

NDA. 

. .  ' NDA 

xo-7 

W-1 7/12/82.'. 0800 ' 7/13/82 1445 --- 
m-2 7/i2/82 0800 7/ 1 4/8 2 143U --- 

2 

NDA WNR TGT & MOD 7/12/82 0800 . '  7/13/82 1600 . --- 
West Lagoon 7/12/82 0800 '7/13/82. 1300 7Be 5;o x 

54Mn 3.4 x 
5.6 x . ' 57~0 

7/12/82 0800 7/13/82. 1340 ' 77Be 2.6 X East Lagoon 

5 7 ~ 0  4 . 1  x 

* 
N o  detectable activity 

Cy: J. Larkin, H-1,. Ms H81U 
R. Dvorak, H-1, M S  H810 ' 

'File 



Cos Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

TO: Jerry Miller, H-1 Assoc. Grp. Ldr., LAMPF . DATE: 7/22/82 0 3 %  

FROM: Dru Fuller, H-4 HPAL -s 'MAIL STOPITELEPHONE: F692/7-7797 

SYMBOL: H-4-Hpa-128-82 

SUBJECT. GAMW ANALYSES OF LAMPF lQU"D? SAMPLES 
I 

LFMPF water samples have been gamna analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are shown i n  Table I. 
normalized .to one (1) liter and have been corrected to  the sample 
collection dates and times. 

The cmcentrations have been 

. .Sample Sample 
I D  Date 

xo-2 7/12/82 

Time 

0800 

TABWE I 

Date 
Counted 

7/14/8 2 

xo-3 7/12/82 0800 7/14/8 2 

T h  
counted 

1500 

1100 

. .  

. .. 
Isotow(s) . ' A c t i v i t y  .duCi/l) 

7Bi ' 4.0 X.10' ' 

22Na ' 5.1 X 10 . 

4Na 5.1 X 10" 

48v 2.9 X 10-l 

, .  

a , .  

. .  47sc 3.3 x lo.-? 

51cr 5.4 x 1OY1 . .  

S2m 6.2 X ,IOp1 

54m 1.3 x. loF1. ." 

56~0 2..1 x loT1 ' . 

57co 4.2 .x loc1 
58co 

2.3 x lov2 .25OS 

-1 ' 7.4 x 10 
. .  

182T, 1.6 X loT2 

. .  
7Be 5.2 X LO-') 
57~0.. . 3.7 

Cy: J. Larkin, H-1, M S  H810 
R.. Dvorak, H-1, M S  H810 
File 



. .  

Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

MAIL STOPITELEPHONE: F692/7-7797 

LAMP?? water s q l e s  have been ganma W y z e d  using the ~ e ( ~ i )  detector 
and 4,096 channel pulse height analyzer. 

. .  . .  
The results are.shawn in  Table I. The cancentrations .have been . . :  :. . . 
normalized to one (1) liter and have'been cairected , tothesanple . . 

collection dates and times. . .  . . .  . .  
. .  . . ' 

. .  . .  
. .  

. .  . .  = I . .  . 

6/28/82 ' '0800 

" Date . . 
counted 

6/30/82 

. .  

. .  . . . .  . .  . .  . . . . . ..,. . , :. .. " . 
. .  . 

. .  . .  Time. . 
'::.Is&&&s), ',_ ,'m-~* ''(jJCi/l) ,: 

'. .2.' ' ' ,  . ,, . . .  ,'7& ' .  

24& 

. 48v . ' l ~ l ' X . l o - 2 ' ~  ' .  

' , '  ,52& 
.': 5& ' 

. . . .  . .  . ' . .  . . ' .  . . .  . , . .  . .  . .  

' . ' .I. 2.  x 10 .,: '. .:. ' , ' . .  ' . .  . .  
I630 .': 

, ' 25ra : 
'. . .  6,e.X &)"*':' :: ' .' : .  

' i ' . '  . .2 ;4  x 10 ' .  

0 '  ' 

.-1 , :  ' 

-1. ., 

. .  . .. . . 

, .l. 7 .  x .lo . .. 

. .  2'.0 . .  X : l O  . .  ' . .. 

5 5 3  .. .' . 3.9 .x ;lo 
57m 

58co 
6om 

5 :2 x i o - l  

. .  
. .  

. .  -2 . . .  . .  

xo-3 ' . 6/28/82 0800 6/30/82 , 0850 ' 7% 6:2 x j o .  . . .  .. . , 

1 .O .X 10-1 " _  xo-4 6/28/82 . 0800 .6/30/82 1000 . ' ' 7Be 

*rn.,..:\ :. ': : 

. . .  . .  

. .  . . :. . .  : . .  . .  
. .  

. . .  
-- . .  

. .  
. .  

. .  
xo-5 . .  6/2 8/8 2 0800 ' .6/30/82. 0930 

" , JgDA..'. ' ' . .  -- 
. .  . .  'xo-7 6/28/82 0800 6/30/82 0910 

. .  

. .  . .  * 
N o  detectable activity . . .  

. .  
Cy: 'J. Larkin, H-1, MS.H810 

R. Dvorak, H-1, kS.H810' . .  

File. 



Los Alamos National Laboratory 
' Los Alamos,New Mexico 87545 memorandum 

. .  10: Jerry Miller, H-1 Assoc. Grp. Ldr., LAMPF ' . 
. .  

FROM: Dru Fuller, .H-4 E 3 P d  MAIL STOPITELEPHONE: F692/7-7797 

SYMBOL' H-4-HPAL-111-82 

SUBJECT:. G"4 ANALYSES OF LAMET WATER SPMPLES . 

LAMpF water samples have been garrma analyzed using the Ge(Li . ) .  detector . 

and 4,096 channel pulse height analyzer. . . .  . .  . .  

The results are shown in Table I. 'The cxxlcentrations have been 
normalized to one (1) liter and have been corrected to the s-le 
collectian dates and times. 

TABLE I- 
. .  

. . .  . .  . .  Sample 'Date :T ime.  .. 

'., , .:.-- ' .;., :,s . ..=ig: tY '(pci/l) 
. . . Date . . ..,T* ' .  , . .  

sample . . .  '. ,Sarrp?le 
ID . :. ' . ' .  ' . .  . -. .- 

. .  . .  
' 13. . 

' .. 2.5 x lo..: . , . - 0800 . .' :.:6129/82 ' . '  . ,1414' 57c0 
.. . . .  . .  

WNR -1 . ' , .'6/28/82 

; WNR'W-2 ' 6/28/82 . -- . *m.  
. .  0800 ' . ':6/29/82 . 1445 . 

. .  

WNR TGT C MOD 6/28/82 0800 6/29/82 1110 '. .7& .'. ' '4.0. X',lO-2 

. .  . .  
. .  "DA . . . .  

MPF-64 6/28/82 0800 ' .  6/29/82. . 1345 . -- 
. .  

West Lagom ' 6/28/82 0800 " 6/28/82 1545 , 7Ee ' ..: ' 1'.8 X. 10 . -2 . :. . . , .; 
c - . .  

' 24Na . 5.0 j~ 

54m 4.4 x 
57- ' - 3 ' .  

3.9.x lo. 

East. Lagan 6/28/82 0800 . . 6/29/82 ,1030 ' ' .  54m ._. 0.3' x.' 10-3 . . . :. 

. .  57~0 2.3.'~. 

* 
. No detectable activity 

.. . . .  

Cy: . J.'.Larkin, 'H-1, MS H810, . 
R. Dvorak, HA,: MS H8lO . 

File 

. .  



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 . memorandum 

. .  . 

TO: Jer~y.Miller, H-1 Assoc. Grp. LdT.,. LAMPF DATE: 7/1/82 . " @&Cu 

F R O M : . D ~ ~  Fuller, H-4 HPAL '-5- MAIL STOPITELEPHONC. F692/7-7797 

SUBJECT: GhmA ANAL,YSES OF LAME)F W?tT'El SFMeLES 

LPMPF water samples have been gantna analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are shown in Table I. 
n o d i z e d  to one (1) liter and have been corrected to the sarple 
collection dates and t i m e s .  

The mcentratims have been 

.Sample. . , . . ..:. 
. .  

. .  - 
' .  . . :JJ) . .  

. .  . .  

' , m - 2  ' " '  

. .  . .  

. WNR 'ET.'& bDD 

'mG . .  ' 
. . . .  

' 6/21/82 

w e s t  Lagoon 

East Lagoon 

. .  

6/21/82 

6/21/82 

.6/21/82 

6/21/82 

*' 
NO. detectable activity 

. Cy:. ': J. Larkin, 
R. Dvorak, 
F i l e  

. .  . .  . .  . .  TABtE.1' , . .  

. .  . _  . 
. .  . . .  . .  . -  

. . .  
-.me 1 .,Date. ..' . : T h  ' .. . . 

._ .:"count& . . ' A & i ~ *  :. ,(jJafl.) . ' - 
. .  

. .  . . .  .. . .  

. .  
. .  , . . . . .  

. .  . .  . .  

. .  . . .  
. .  *NDA' .:, ;'. ' . .  . .  

" .. . . ' .  . ,. . 

. .  . .. 
_.. . .  

. . .  :. . . .  . .  . 
' : I :  1.535' . '. 

. .  . .  . .  
. .  

.. . .  

. .  . .  
' .: NDA. , , ' '. 

. .  

---. . 
. .  

. .  
. '0800 . ' .6/22/82.. '. ' ' 1410.' ., ' . '  .:: 

. .  

': .?!?DA ' . . .  

. . .  . .  
. .  

0800 ', 6/23/82 . 1215'  -- 
. .  

. .  -2 ' . :;. , 0800: . .... 6/23/82 . ' 0830 ,. . . : 7% . . :2 . .9 , 'X10 . . . ,  
. . .  . . . . .  

:. l .  ; 5 4 m ,  ' ,:,:.. , 5.0 'x':lO:! : ' ; 
.. . . . .  

. .  . .  . 
. .  . .  

. .  ' . '.'57co ." ' 6.3': X 10-3 ' . .  -. 
0800' '., 6/23/82 ' ,1515 

. .  . .  
' . .  

. .  . .  

. .  . .  . .  . .  

. .  

. .  

:. 
H-1, MS H810: ;' ' 

. '  

H-1, M S  H810:.:,:, .. : 

. .  . .  . 

. .  

. . .  

. .  . .  

. .  . .  

. .  . _ .  
. .  . . .  
.. . 

. ,  . . .  
. .  . .  . .  



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

TO: Jerry .Miller, H-1 A s s .  Grp. Ldr., LFMPF. DATE: 7/1/82 

FROM: DIU Fuller, H-4 'HPAL 3% . MAIL STOPITELEPHONE: 'F692/7-7797 

. SYMBOL: H-4-HpAG105-82 

SUBJECT: GAMY74 ANALYSES OF LAMPF Wl?.ER SAMPLES 

LAMPF water sarrg>les have been gama analyzed using the Ge(Li)  detector 
and 4,09 6 channel pulse height analyzer. 

The results are shown in Table I. 
nomlized to one (1) liter and have been corrected to the sample 
collecticn dates and tires. 

The concatrations have been 

.ID 

,xo-2 

.. Sample . .. 
Date 

6/21/82 

xo-3 6/21/82 

xo-4 6/21/82 

xo-5 6/2 1/82 

xo-7 6/2 1/82 

Sample 
TinE 

0800 

0800 

0800 

0800 

0 800 

Date Time 
counted counted 

6/23/82 1630 

6/22/82 1510 

6/22/82 1440 

6/22/82 1600 

6/22/82 ' 1620 
. .  

* 
N o  deted2ble activity 

2 . .:. 
.1.5 X 10 

-2 '. 5.9 x 10. . . 

. 3 . 3 . X . 1 O 1  

i .7  x io-' 
1.0 x-.10-l 
2.3 X 10, 0 '  
.2..2 x i o  0 " .  . :  
8.2 X 

6.8 X IO-' 
1.7.X'1Oo . ' , 

1.2 x 10-1 
6.'2 X 

8.7 X 

*NDA 

NDA 

Cy: J. Larkin, H-1, M3 Ha10 
R. Dvorak, H-1, E H810, 
File 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandu.m 

10: Jerry Miller, H-1 Assoc. Grp. Ldr . ,  .LPMPF 

. FROM: DKU Fuller, H-4 HP&* ' MAIL STOPITELEPHONE: F692/7-7797 

SYMBOL: H-47HPAL- 10 3-82 

n 

W F  water samples have been gamM analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are sham i n  Table I. 
normalized t o  one (1) liter and have been corrected to  the sample 

The concentrationshave been 

collection dates and times. 

Sample Date Time 
ID Date counted counted ISOtbPe (s) 

' .xo-2 ' 6/14/82 0800 ' 6/15/8? . 1025 

WNR wo-2 6/14/82 

WNR ' E T  C MOD 6/14/82 

West Lagoon 6/14/82 

East.Lagoon . 6/14/82 

N o  detectable activity 
Cy: J. Larkin, 

R. Dvorak, 
File 

* 

0800 6/15/82 0920 

0800 6/15/82 0955 

0800 6/15/82 0815 

0800 , 6/15/82 0850 

H-1, M S  H810 
H-1, MS H810 

7Be 

7.7 x I O 1  

1.2:x loo  

1.0 .x 100 . .  

4.7 x 

4.0 X.10-2 

. .  

1.3 X 10-1 
2.6 X lo-' 
2.6 X lo-' , '  

7.1 X 10-1 

2.1 x 
*NDA . .  

2.9 x lo-2 
3.5 x 
3.0 

, 3.5 X. 



. . . .  . . . . . . .  

. . . .  . . . . . .  .............. '.? ... r... ............. -._.. .. _.._._.. -..I..:....'. #... -7.. : L ,  ...... ...... ....... .......... ....... - .  , 
. . .  - .  

. .  . .  . . .  . . . . . .  : . .  . .  . .'. 
. . . . . .  , . .  : 

. .  .. Engineering S h e i t  NO. . .  
. .  

_ . I  . .  . .  . :  . . . . .  . .  ' .  
. . . . . .  

_. - .. " . .  
. . . . .  - . . . . . . . . . . .  . . <  ......... ...- 

. .  

. _  

' ,REQUEST FOR ANALYSIS ' .  
. .  

. . -. 

INDUSTRIAL HYCXENE GROUP, H-SB BIOANALYTICAL AND CHPIICAL SECTION . 
/ .  ' 

. . . . . . . . . . . . . . . .  ... .... . . . . . . . . .  . . . . . . . . . .  . . . . .  
. - . :  

. .  . .  

._. . 
. . . . . . . . . . . . . .  . ~ ,.' 

- ^  

+Sampled by . . -ate ~ ' I I  Group 4-1. . ' H h  m n = . e i o  

Source of Sample: 
J 

. .  . .  

1 . .  . .  
*oom No: 

. .  
. *Site  'Ti9 ~3 *Building * .  / ! /- I  * '  +Group 

+Opera t o r  *z # . Ope ra t o r  z t  
. .  ..... 

. .  42- . I  
... 

*Analy s is Requested 

Wype of Sample (filter,-l tube,  so lven t ,  etc.) 
< \ 

. .  

ILV/PEL Trade Name. Material 
(Attach Label  .or D e t a i l s )  

. .  

Give in fo rna t ion  u s e f u l  t o  the  ana lys t ;  a n t i c i p a t e d  i n t e r f e r e n c e s ,  p o t e n t i a l  hazards.  . 
. .  

-.- 

A n a l y s t ' s  Remarks: 

I 

*Ana l y  s t *Notebook *q- 2 S I  9 *Page ! I 6 m a t e  / g L  

Date ? /2/ 18" App roved by 

Sec t ion  Leader . q C / Q A .  



w w  \a 
LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OE CALIFORNIA 
LOS ALAMOS. N E W  MEXICO 87545 

Telephone Ext:  
O F F I C E  M E M O R A N D U M  

TO Jerry Mil ler ,  Assoc. H-1 Group Leader, MS-810 ' 

DATE: 6/17/82 

: Robert W. Martin, H-4 Analysis Laboratoym/nn b~ f&, . .  FROM 

' An activated charcoal f i l t e r  (stack) has been gamma analyzed u s i n g  
the Ge(Li) detector and 4,096 channel pulse height analyzer . .  

The analysis r e su l t s  a re  s h o w n . i n  Table I .  
have been corrected t o  the sample removal time. 

The to ta l  a c t i v i t i e s  

. Date Time Date 
On Off - On - 

5/31/82 . 0900 ' 6/7/82 

Table I 

Time Date Time - Off Counted Counted .Isotope ( s ) 

0700 6/8/82 1100 7Be 
18*Ta 
185= 

193%q 

195%cJ 

lg5Hg 

lg7%CJ 

H s  
20 3 

Total 
Ac t iv i ty (pCi )  

.6.1 

1.0 x 10 1 

4.0 ' 

1 . 4  x 10 . . 
' 1  

2 4.6 x 10 

6.3 x lo1 
1 3.1 x 10 

7.8 

._  .. 

3: FI Guevara, E-1, M S  P229 
J. Larkin, H-1, MS H 8 1 0 d  
R. Dvorak, .H-1, MS E810 
F i l e  



. 1  , 

TO . 

F R O M  

SUBJECT . 

S Y M B O L  : 

M A I L  STOP 

LO8 Awob MXENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Ext: 

OFF ICE M E M O R A N D U M  
. .  

Jerry Miller, Assoc. Grp. Ldr., H-1, LAMPF, DATE 6/17/82 
p?? 810 

Dru Wler, H-4 Eealth Physics Analysis Laborztorf 

GAMMA ANALYSES OF W F  WATER SAMPLES ' 

H-4-FiPAL94-82 , 

749 

LAMPF water samples have been g m  analyzed using the Ce(Li) 
detector and 4,096 channel pulse height analyzer. 

. 
' 

The results are shown in Table I. 
normalized to one' (1) liter and have ken corrected to the sample 
collection dates and times. 

The concentrations have been 

Table I 

Sample Sample 
ID Date TiIW Isotope ( s )  . Concentration WUl) -le 

xo-2 6/7/82 0800 

xa-3 ' 6/7/82 . 0800 

xo-4 6/7/82 0800 

' .6/7/82. . ' 0800 

XO-7 6/7/82 0800 

XO-5 

72e 

22Na 

82Br . 

182T, 

7Be 

7Be 

- - c  

' 1  6.4 x 10 

4.8 x 

2.0 x 10 1 

. .  3 .3  x 10-1 

. 6.4 x lo-' 

2.8 x 10-I 

2.2 x 10-1 

3.3 x 

4.8 x lo-* 

*hDA 

*No detectable  a c t i v i t y  
Cy: J. Larkin, E-1, M S  E810 

R. .Dvorak, E-1, FlS X810 



I 

.TO 

O F F I C E  M E M O R A ' N D U M  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 8 7 9 5  
Telephone Ex t; 

DATE: 6/17/82 Jerry Miller, Asscc. Grp. Ldr., H-1, W F ,  ' 
MS 810 

F R O M  Dru Fuller, H-4 Health Physics Analysis Laboratory 

S U B J E C T  ANALYSES OF W F  

SYMBOL . H-4-SAL-93-82 

M A I L  STOP F692 

LAMPF water samples have beeri garttna analyzed using the ~ e ( ~ i )  
detector and 4,096 channel pulse height analyzer. 

' 

The results are shown in Table I. 
n o d i z e d  to one (1) liter and have been corrected to the sample 
collection dates and times: 

The concentrations have been 

Table1 . 

Sample . 

ID 
Sample Sample 
Date Time Isatow ( s )  Concentration cUCi/l) 

.' 5.4 x 10-2 7Be mR TGT '& K X J  . 6/7/82 0800 

West Lagoon. ' 6/7/82 0800 _ - _  . *mA . 

East Lagoon, 6/7/82 0800 - - -  NDA 

' NGA hrn wo1 6/7/82 ' 0800 ' - -- 
6/7/82 NDA 0800 --- 

* No detectable activity 

. .  

Cy:. J. Larkin, €1-1, MS 3610 
R. Dvorak, H-1, I45 H810 

. ' File 



TO 

FROM 

SUBJECT . 

SYMBOL . 

M A I L  STOP 

. .  

UNIVERSITY OF CALIFORNIA OFF ICE M E M O R A N D U M  LOS ALAMOS. NEW MEXICO 87545 
Teleohone Ext: 

Jerry M i l l e r ,  Assoc. Grp.  Ldr., H-1, LAMPF, DATE: 6/3/82 . .  PS 810 

D r u  Fuller, H-4 Health Physics Analysis Laboratory $ . 

@PIMA ANALYSES OF LFMPF LATER SAMPLES 

H-4-kIPAL-89-82 

749 

mm water samples have been g m  analyzed using the Ge(Li) 
detector and 4,096 channel pulse.kight analyzer. . 

The results are shown in Table I. 
normalized t o  one' (1) liter and have been corrected t o  the sample 
collection dates and times. 

The concentrations have been . 

Table I 

-le 
ID Date Time Isotope (s) 

-.@e 

xo-2 6/i/82 0 800 7Be' 
47sc 

'5%n 

54r.ln 

56c0 
57c0 

58co 

. .  

82Br 

Concentration o lCi / l )  

5.0 X 10' 
1.5 x 
3 .6  X lo-* 
9.1 x 
9.5 x 

' -1 6 . 2  X 10 
3.0 X 10-1 
1.6  

West Lagoon 6/1/82 0800 S7co 4 . 3  X. 

NDA 
* East Lagoon 6/1/82 0800 . --- 

*No.detectable activity 

Cy: 'J. Larkin, H-1, E J l !  K810 
R. Dvorak, H-1, f4S E810 
File 



L a  OCIEMTIFIC LAOORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87-5 
Telephone E x  t; 

O F F I C E  M E M O R A N D U M  
TO Jerry Miller, Assoc. G r p .  Ldr., H-1, LAMPF, DATE 5/28/82 ._ .  

I @!$!@' PS 810 

FROM 

SUBJECT @J"lA NLYsES OF L."4?F 'IIIATER .%M?LLES 

Dm Fuller, H-4 Health Physics malysis LabrztoryL. .- t C"l"P.) 

. .  

SYMBOL H- 4 - F i L 8 0 - 8  2 

M A I L  STOP 749 

LAEVlPF water samples have been gamna m l y z e d  usincj the Ge(Li) 
detector and 4,096 channel pulse height analyzer. 

The results are shown in Table ' I. 

collection dates and tines. 

The concentrations have been ' 
' normalized to one (1) liter and have been corrected to the sample 

xo-2. 5/24/82 

XO-3 5/2 4/8 2 

' m - 4  . 5/24/82 

KO-5 ' 5/2 4/a 2 

xo-7 . .  5/2 4/62 

west h p o c  5/24/82 

Zast Lagoon 5/24/62 

Table 3 

'Sample 
Time 

Ob00 

0800 

0800 

0800 

0800 

0300 

0300 

Isotope ( s )  

7se 
22Na 

' 24~~a 
54 
. Yn 
5%0 

57c0 

58co 
6oco 

Concentration U W l )  
0 9.5 x 10 

5.2 

1.1' x 10-1 

7 . 3  x 10-l. 
3.2 x 10-1 

1.1 x 

9.1 x 

2.0 x 

. 
* 

h!A 

MDA. , 

NDA 
I 

2.6 X IO-' 
5.6 x 
3.0 X. 



H-4-HPAL-80-82 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
F i l e  

i 

i 



!- 

REQUEST FOR 

Engineering Shee t No. 

. . .  
A N A L Y S I S  

INDU'STRIAL HYGIENE CROUP, H-5, 

L ' .  . 

BIOANALYTICAL AND CHPIXCAL SECTION 

. .  . .  . .  

Source of Sample: 

*oom No. %roup * S i t e  174 c.7 *Building 

Wpera tor *z t Operator Z l  

Lh *Analysis Requested 1 Rr 7 r d l u  

YType of Sample ( f i l ter ,  charcoal tube, s o l v e n t ,  e tc . )  

Trade. Name HB t e r i a l  . .  
(Attach Label or D e t a i l s )  

ZLV/PEL 

. .  

.,Give information u s e f u l  t o  the . a n a l y s t ;  a n t i c i p a t e d  i n t e r f e r e n c e s ,  p o t e n t i a l  hazards. 
. .  

... 

-. 

' Anslyst's Remarks: . ' .  

Approved by 

Sec t ion ,  Leader 



L O I  AJAMOS SCIENTIFIC UWMTOllY 

LOS ALAMOS. NEW MEXICO 87545 
UNIVERSITY OF CALIFORNIA 

TO 

FROM 

SUBJECT 

SYMBOL : 

MAIL STOP. 

OFFICE MEMORANDUM 
Telephone Ex t; 

Jerry Miller, Asscc. Grp. Ldr., H-1, hMPF, . DATE: 5/14/82 
YS 810 

D r u  Fuller, H-4 Health Physics Analysis Laborstory 3 
GAPMA ANALYSES OF LAWF WATER SAMPLES 

H-4-HPAL75-82 

749 

LAMPF water samples have been g m  analyzed using the ~ e ( L i )  
detector and 4,096 channel pulse height analyzer. 

The results are shown i n  Table I. The concentrations have been 
n o d i z e d  to  one (1) liter and have ken corrected to the sample 
collection dates and times. 

Table I 

Sarrp?le ' ' .  Sample 
Date Time I D  

xo-2 ' . 5/11/82 0800 

Sample 

West Lagoon 5/11/82 0800 

East Lagoon 5/11/82 0800 

. .  

. *  
Eo detectable activity 

c 

Isotope (s) 

7Be 

46sc 
'54Mn 

56~0 
57c0 

58co 
6oco 

57co 

Concentrztion [uCi/l), 
. .  

2.1 x loo  ' ' 

4.5 
1.3 X 10-1 
.1.7' X 10-1 
1.0 x l oo  
5.4 x 10 
2.0 x 

-1 '. 

*hDA 

3.4 x 

.. . 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS E810 



L m  8CIENTIFIC IABOMTORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 137545 
Telephone Ext; 

OFF ICE M E M O R A N D U M .  
TO . Jerry Miller, Assoc. Grp. m., H-1, LAMPF, DATE .5/19/82 

VS 810 

. FROM . Dru Fuller, H-4 Health Physics Analysis Laboratory 2%- 

SYMBOL : Fi-4-HF'AL77-82 ' . .  

MAIL  STOP 749 

LA&PF water sarriplks have been g m  snalyzed using the Ge(Li) 
detector and 4,096 channel pulse height analyzer. 

The results are shown in Table I. The concentrations have been 
n o d i z e d  to one (1) liter and have been cofrected to tne sample ' 

collection dates and times. 

Table I 

Sample 
Time Isotope (s) Concentration Wi/l) 

Sample Sample 
ID Date 

West Lagoon 5/17/82 , 0800 54* . ' 2.8 x 

East Lagoon 5/17/82 . 0800 134cs 2.5. x 
57co . 3..2 x _. 

* 
hmA 

WNR Target 
cool. 5/17/82 0800 --- 

I 

* 
bo detectable activity 

Cy: J. Larkin, .H- l ,  Vi H810 
R.. Dvorak, H-1, MS E810 
File 



' TO 

FROM 

SUBJECT 

S Y M B O L  

. M.\IL STOP 

L O I  SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, N E W  MEXICO 67545 . 

Telephone Ex I: 
O F F I C E  M E M O R A N D U M  

Jerry Miller, Assoc. Grp. Lk., H-1, LAMPF, DATE 5/10/82 ' 

PS ,810 

D r u  Fuller, H-4 Health Physics Analysis Laboratory 3 ' .  
. .  

G?M% ANPLYSES OF W F  WATER SAMPLES 

H- 4-HPAL- 70-8 2 

749 

LAMPF water samples have been g m  analyzed using the Ge(Li) 
detector and 4,096 chwnel pulse height znalyzer. 

The results are shown in Tzble I. The concentrations have been 
normalized to one'(1) liter and have been corrected to the sample 
collection dates and times. 

Table I 

-???le Sample 
ID Date T k E  Isotope ( s )  

WNR Wo-2 5/10/82 0800 

WrR 
'KT & MDD. 5/10/82 0800 

Concentration olCi/l) 

NDA : 
* 

. .  
NDA 

* 
No detectable activity 

Cy: UT. Larkin, rIIS E810 
R. Dvorak, PES H M O  
F i l e  



L O I  "OS 8ClEUFlC LABORATORY 

TO. ' 

. FROM 

SUBJECT 

' SYMBOL 

MAIL STOP 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO E7545 

Telephone Ex 1: 
0 F F I  CE M E M  0 RA.N D U M 

Jerry Miller, Assoc. Grp. Ldr., H-1, LAMPF, DATE 5/3/82 - - ~ 

PS 810 . 
. .  

0& 

Dru Fuller, H-4 Health Physics ,&-mlysis Labiatory 

GAMMA ANFLYSES 

H-4-HPAL-65-82 

749 

OF W F  WATER SAMPLES 

 water' sampies have been g m  analyzed using the Ge'(Li) 
detector and 4,096 channel pulse height analyzer. 

The results are shown in Table I. The concentrations have been 
normalized to one (1) liter and have been corrected to the sample 
collection dates and t ~ s .  

Table I 

Smle 
Time Isotope ( s )  

Nest Lagoon 5/3/82 

East Lagmi ' 5/3/82 

0800 --- 

0800 57c0 

* 
Eo detectable activity 

Concentration olCi/l) 

* 
NDA 

Cy: J. Larkin, E-1, M S  H810 
R. Dvorak, H-1, PI €1810 
File ' 



TO 

FROM 

SUBJECT 

SYMBOL . 

MAIL STOP 

Sample . Saile Sample 
ID Date- ' Time IsotoPe (s) 

L o I  SCIENTIFIC LABORATORY . 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545 

Telephone Ext: 
O F F I C E  M E M O R A N D U M  

Jerry Miller, Asscc. Grp. Ldr., H-1, W F ,  DATE 4/27/82 
YS 810 

D r u  Fuller, H-4 Health Physics Analysis Laboratory e 
GAWA ANALYSES OF LPMPF WATER SAMPLES 

H-4-HPAL62-82 , 

749 
. .  

LAMPF water samples have been g m  analyzed using the Ge(Li.1 
detector and 4,096 channel pulse height analyzer. 

The results are shown in Table I. The concentrations have been 
nodized to one (1) liter and have been corrected to the sample 
collection dates and times. 

Table I 

Concentration (uCi/l) 

West Lagoon 4/26/82 0800 --- 
East Lagoon 4/26/82 0800 

57c0 

* 
No detectable activity 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, KS H810 
File 

* 
NDA. . .  

2.i  x ioi2 
2 .2  x 



TO 

FROM 

SUBJECT 

SYMBOL 

M A I L  STOP 

L o .  - ~CIENTIFIC u m w o n y  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext:  

o F F I c E M E M o R A.N D 'U M 
Jerry Miller, .Assoc. Grp. -Lds., H-1, W F ,  

PS 810 
DATE. 4/14/82 

Dru F'uller, H-4 Health Physics Pnalysis Laboratory . 

~~ ANFLYSES OF W F  WATER SAMPLES 

H-4-HPAL-54-82 . 

749 ' 

LAFIPF water samples have been g m  analyzed using the Ge(Li) 
detector and 4,096' charinel pulse height analyzer. 

The results 'are shown in Table' I. 

collection dates and times. 

The concentrations have been 
normalized to one (1) liter and have been corrected to the sample . .  

.Sample 
ID 

West Lagoon 

East Lagoon 

Table I 

Sample Sample 
Bite ' Tirre IsotoPe(s) 

4/12/82 ,0800 . 7% 1.2 x 
4/12/82 0800 7 B e  2.7 X 

. Cy: J. Larkin, H-1, M S  H81U 
. R. Dvorak, .H-1, E4S H810 
File. 

57c0 2.3 X 10-3 



.%a 
L W  ALAy(M ECIEWTIFIC UBORAfORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW.MEXICO 87545 

Telephone €XI; 
O F F I C E  M E M O R A N D U M  

TO Jerry mller, Assoc. G r p .  Ldr., H-1, LAMPF, DATE 4/21/82 
PS 810 . * 

FROM Dru Fuller, H-4 Health Physics'Analysis Laboratory 

SYMBOL H-4-MPAL-57-82 

. .  MAIL STOP 749 

LAMPF water samples have been g m  analyzed using tkae Ge(Li) ' .  

Zetector a d  4,096 channel pulse height analyzer. 

The results are shown in Table I. 
normalizd to one (1) liter and have been corrected to the sample 
collection &tes and times. 

The concentrations have been 

r 

Table I 

Sample . 
ID 

West Lagoon 

East Lagoon 

Ssmple Sample 
Date T h S  

4/19/82 0800 

4/19/82 0800 

. Cy: J. Larkin, H-1, M S  h810 
R. Dvoralc, H-1, 1% H810 
File, 

Isotor=e (s) Concentration Wi/l) 

' 7Be 1.9 x 
57c0 1.8 



TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP 

L m  AlAMO8 SCIENTIFIC UBOMTO~y 
UNIVERSITY OF CALIFORNIA 

' 'LOS ALAMOS, N E W  MEXICO 87545 
Telephone Ext; 

' O F F I C E  . M E M O R A N D U M  
Jerry Miller, Assoc. Grp. L&., H-1, W F ,  , DATE 4/14/82 

, .  PS 810 

D r u  Fuiler, H-4 Health Physics Analysis Laboratory Fs 

E-4 -WAL- 5 3-82 

749 

WlPF water samples have been g m  analyzed using the Ce(Li) 
detector and 4,096 channel pulse height analyzer. 

The results are shown in Table I. The concentrations have been . . .  
n o d i z e d  to one (1) liter and have been corrected. to tne sample ' .  . . 

collection dates and times. 

' ' 

Sample 
'ID . 

west Lagoon 

East Lagoon 

Table I .  

Smple Sample 
Date Ti lE Isotope ( s )  Concentration o lCi / l )  

4/5/82 0800 7Be 1.6 X 

4/5/82 0800 7Be 1.5 X 
. '22Na . 3.7 x . 

57- 3.2 x 
. .  

. . Cy: J. Larkin, H-1, IS H810 
R. Dvorak, H-1, MS H810 
File 



TO 

' FROM 

SUBJECT 

SYMBOL 

MAIL STOP 

OFFICE M E M O R A N D U M  

' LQI 8CIENTWIC UBORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 . 
Telephone Ext; 

Jerry Miller, Assoc. G r p .  Ldr., H-1, LAMPF, DATE 3/31/82 
PnS 810 

2s D r u  Fuller, H-4 Health Physics Analysis Laborztory . 

~~ ANALYSES OF LAMPF WATER SAMPLES 

H-4-EPAL-42-82 

749 

LAMpF water samples have been g m  aqalyzed using t k  Ge(Li) 
detector and 4,096 channel pu1se"height analyzer. 

The results are shown in Table I. The concentrations have been 
normalized to one (1) liter  an^ have been corrected to the sample 
collection dates and times. 

Table I 
I .  

West Lagoon 3/22/82 1115 7Be 1.8 X . .  

East Lagoon 3/22/82 1115 7Be ' ' . 2.6 x 10-2 . . .  

22Na ' 4.0 x 

' Cy: J. Larkin, H-1, bl.5 H810 
R. Dvorak, H-1, MS H810 
File 

. .  



. .  

TO 

FROM 

SUBJECT 

SYMBOL . 

MAIL STOP 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545 

. .  Telephone Ext; 
OFFICE M E M O R A N D U M  

Jerry M i l l e r ,  Assoc. Grp. Ldr., H-1, W F ,  DATE: 3/22/82 
PnS 810 , 

. .  
, ' Dru Riller, H-4 H e a l t h  Physics Analysis Laboratory 

GAma ANALYSES 

E-4-HPAL-37-82 

749 

OF LPMPF WiTER SAMPLES . .  

LAMPF water samples have been gamm analyzed using tk Ge(Li)  
detector and 4,096 channel plse height analyzer. 

The results are shown i n  Table I. The concentrations have been 
n o d i z e d  to one, (1) liter and have been corrected to the sample 
cd.lection dates and t h s .  

Table I 

Sample 
ID 

West Lagoon 

East T a ~ m  

Sample Sample 
D a t e  Time 

3/15/82 . 0930 

3/15/82 . 0930 

Isoto?x? (s) 
. .  

concentration cLICi/l) 

8.5 x 
-3 . 1.3 X 10 
-4 ' 8.3 X 10 

1.3. X 
2.1 x .. 

. .  
Cy: ' J. Larkin, H-1, PB H810 

R. Dvorak, H-1, Ms E810 
. F i l e  



TO . 

FROM 

SUBJECT 

. SYM8OL 

MAIL STOP 

OFF1 CE MEMORANDUM'  

L# S C I C ~ F I C  U W M T O R Y  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Teleohone Ext: 

Jerry M i l l e r ,  Assoc. Grp. Ldr., H-1, W F ,  . DATE 3/9/82 
.PS 810 

Dru Fuller, H-4 Health Physics Analysis Laboratory -2% 

GAM?A AnaLYSES OF W F  WA!ER SAMPLES 

H-4-HpAG29-82 

749 

.. . 

LAMPF water samples have been gama analyzed using'th Ge(Li) . 

detector and 4,096 channel pulse height analyzer. 
. .  

..- The results are shown in Table I. The concentrations have been " .. . 
normalized to one (1) liter and have been corrected to the sample . .  

collection dates and times. 

Table I 

sample sample Sample 
ID' Date T h  IsotoDe (s) 

West Lagoon 3/9/82 ' 0800 ' 7Be 

East Lagoon 3/9/82 0800 78e 
57m 

concentration olCi/ l )  .' j 
2.2 x 10-2. . . , 

2.8 x 
2.7 X 

Cy: J. .Larkin, H-1, Ms 810 
R. Dvorak, H-1, f . S  810 
File 



L a  AUMO# 8ClLIITIFIC IABORATOnY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext: 

TO 

FROM 

SUBJECT 

SYMBOL : 

MAIL STOP 

OFFICE M E M O R A N D U M  
Jerry Miller, Assoc. Grp. Ldr., H-1, LAMPF, DATE 3/2/82 

PE 810 

Dru N l e r ,  H-4 Health Physics Analysis Laboratory 9% 

GAMYA ANALYSES OF LPMPF WATER SAMPLES 

H-4-EiPAL-22-82 . 

749 

MIFT water samples have been gamM ~ y z d  using the ~ e ( ~ i )  
detector .and 4,096 channel pulse height analyzer. 

The results are shown'in Table I. The concentrations have been 
normalized t o  one (1) liter an6 have been corrected t o  the sample 
collection dates and t i n e s . .  

. .  

Table I 

East Lagoon 3/1/82 

Sample 
T* Isotolse ( 6) 

0800 

0800 

5 7 ~ 0  

7Be 

22Na 

58co 

3 .9  x 
2 . 9  x 

4 . 3  x 
3.0 x 

5.0 X 

Cy: J. Larkin, H-1, MS 810 
R .  Dvorak, H-1; MS 810 
.File 



TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP 

UNIVERSITY OF CALIFORNIA. ' 

LOS ALAMOS. NEW MEXICO 87545 

. .  Telephone € , ~ t :  . .  

OFF1 CE ,MEMORANDUM 
Jerry Miller, Assoc. G r p .  Ldr., H-1, LAMPF, DATE. ., .3/2/82 

vs 8io 

. D r u  N l e r ,  H-4 He+lth Physics Analysis Laboratory *-s 

H-4-HPAL-18-82 

749 

LAp.IpF water samplks have been g m  analyzed using the @(Li)  
detector and 4,096 channel pulse height analyzer. 

The resu l t s  are shown in Table I. The concentrations have been 
n o d i z e d  to  one (1) liter and have been corrected to the sample 
collection dates and times. 

Table I 

sample Sample 
I D  , Date 

West Lagoon 1/25/82 

West Lagoon 1/27/82 

Sample 
Time Isotope (s) 

1200 7E3e 
. 22b,a . 

57- 

. 58- 

0800 ' 7Be 

22Na 

57c0 

5 8 ~ 0  

' . 'L 

. .  . 

2.6 X 10-1 

9.2 x . ~ o - ~  4 

'8.4 x 

4.6 x 
5.7 x 
4.6 x 

1.1 x 

8.2 X . 

0800 70e 1.7 X 10-1 East Lagoon 1/27/82 

22Na 7.7 x 
. .  57c0 1..2 x 

Cy: J. Larkin, H-1, 'E 810 
R. Dvorak, H-1, 1-S 810, 



I 

. TO 

FROM . 

S U B J E C T  

S Y M B O L  : 

MAIL' STOP 

OFFICE M E M O R A N D U M  

L O I  ALAUOE SCIENTIFIC UBOOMtORY 
UNlV,ERSlTY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Ext; 

Jerry Miller, Assoc. Grp. ldr., H-1, LAMPF, DATE 3/2/82 
YS 810' 

Dyu Fuller, H-4 Health Physics Analysis Laborstory .s 

H-4-HPAL-19-82 

749 
I 

Nm water s q l e s  have been gama analyzed using the Ge(Li) 
detector an6 4,096 channel pulse height analyzer. 

The results are shown in Table I. The concentrations have been 
normalized to one (1) liter and have been corrected to the sample 
collection dates and times. 

Table I 

Sample 
The 

sample Sample 
ID Date 

West Lagoon . 2/12/82 0800 

East Lagoon. 2/12/82 GkOC 

' Cy: J. Larkin, H-1, K3 810 
R. Dvorak, H-1, P i s  81G 
F i l e ,  

Isotope (5 )  

E€? 7 

22Na 
57c0 

Concentration cUci/l) 

2.9 x .. 

3.1 x 
4.2 X lo-' 
8.3 X 
4.8 x 
2.3 X 10:' 

I 



.. . . ._.. . . . -. . . . . . - . . 

- OFFICE MEMORANDUM 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO a7545 

FROM Dru Riller, H-4 Health physics Analysis Laboratory* 

SUBJECT ANALYSES OF W F  

sy M ~ O L  

MAIL STOP 749 ' 

H-~-K~AL-~ 68-8 1 

LAMPF water samples have been gama analyzed using the Ge(Li) 
detector and 4,096 .channel pulse. height analyzer. 

The results are s w  in Table I. 
normalized to one (1) liter and have k e n  corrected to the sample 
collection dates and times. 

The concentratians have been 

. .  

Table I 

. .  . .  . _..  . .  . 
Concentration 0lci.A) 

2 1.4 X 10 . ' . 

I 

. .  . .  

1.3 X 10-1 
8.6 X 10-1 
3.1 X 10-1 
2.7 X 10' 
2.3 X 10' . ' 

5.0 X 100 
6.2 X 10' 
2.8 X 10-1 

1.6 x loo 

3.4 x io-l 
1.9 x 10-1 
4.5 x lo-l 

Cy: J. Larkin, H-1, p./ic, 810 
. . R. Uvorak. .HA. YEi 810 



Y 
- . --....i_- ._ . -- . _. . . ... __---_ _-..- ....... . .. . . ... .. . . . . .- .. . , .  . . .  

OFFICE'MEMORANDUM 

saEwnmc umumny 
UNIVERSITY OF CALIFORNIA 

Teleohone Ext: 
LOS ALAMOS, NEW MEXICO 87545 

TO 

F R O M .  

SUBJECT : 

. .  

S Y M B O L .  : 

. .  
MAIL STOP. 

,.--. 
. I  

Jerry Miller, Asscc. Grp.  LdT., H-1, LAMPF, DATE: 1/11/82 

0 3 ~ 1 ~  s-7 U M .  - PS 810 

. - -  

Dru N l e r ,  H-4 Heqlth msics Analysis Laboratory ZP 

H-4-HPAL1-82 

749 

LAM~F water samples have been g a m ~  analyzed using the Ge(Li) 
detector and 4,096 channel pulse height analyzer. , 

The results are shown in Table I. 
normdlized t o  one (1) liter and have been corrected t o  the sample 
collection dates and times. 

The concentrations have been 

Table I 

xo-2 1/4/82 0800 7Be 

,46sc 
48v 
51cr 
.54m' 

. 5 6 ~ 0 .  

57co 

6oco 
88Y 

22Na % 

58& 

59Fe 

. . .  

. .  
concentration Olci/l) , '  

1.6.X lo2  

2.0 X 10' 
1.6. X 10-1 . .  

5.7 x 10-1 d .  

4.9 x loo 
4.4 x loo 
2.4 X 10' 

0' ' 

0 '  
6.7 X 10 . 

9.1 x 10 

5.6 X 10-1 
4'.3 x 10-1 
3.7 x 10-1 

1.3 X 10' ' 

I 

Cy: J. Larkin, H-1, MS 810 
R. Dvorak, H-1, MS 810 
~ . _  



i'. .. SWIPE CONTAMINATION 

TEST SHEET 
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. .  

. . . . . . . .  

. . .  . .  . : . . . . . . .  . . . . . . . . .  . . .  . . . . . .  . . .  . . .  . .  . .  . . . .  . . .  
. .  

. .  

: .  . .  
_.. - :. . , .  . 

. .  
. ! . . . . . .  . . . .  . . .  . .  

. . . . . . .  . . .  . . . . . . . .  . . . .  . . . .  . .  
. . . .  . .  .: . . 

. .  

. .  . .  

. .  
. . . . .  

. .  

. .  _ .  
. ALbHA..'. . . . . . . .  ' . . . ~ . . . .  '! ~ E M A ~ U S .  . . . . . .  

' ' _  BETA . ' . 
' 

. . . . . .  . . .  . . .  . . .  . .  . .  . .  ..< . .  
DiM:. D/.M ': 

. .  . .  

. . . . .  

. .  , .: - :  . 

. .  

. .  . . .  . .  
. . . .  . .  . .  

. .  . .  . .  

. . . . . . . . . . . . . . .  . .  ....... . .  
. .I.. 

':O" ,: 
. .  

0 ' : /987 
. .  . . . .  

. . .  
. . .  ... . . . . .  

. ,O. ' . ' . ;  5368 . . :  . , , :  
. . .  . . .  . . . . . .  . . . . .  . . .  . . . .  . .  . .  

. .  
. ' .. i ' .  

. . .  . .  
. .  . .  

. . .  . .  
. . .  . . .  :. 

. .  

. . .  

. .  
. .  : . .  

. .  . .  ._. . 

$ 

. .  
.: 

. .  

. .  

. .  

. _  

. .  

. . '2 

. .  

. . . . .  

. I  



SWIPE CONTAMINATION 
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TEST DATE: 2 h -5 I#? 2 /,'/a Mt-5 DATE COUNTED: .. 3 , / U Y 2  

OTHER: 

ALPHA tolerance - 220 dpm per 100 sq. centimeters. 
BETA tolerance - 2220 dpm per 100 sq.  centimeters. 
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DATE 
COUNT TIME 

TIME 

a0CATION BEGIN END 1 HRS M3/m M3 d/m d/m/M3 REMARKS 
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TIME DATE 

COUNT TIME 
LOCATION BEGIN END I HRS M /m M3 d/m d/m/M3 
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REMARKS. 



TIME DATE 
COUNT TIME 

LOLATION BEGIN END I HRS M3/m M3 d/m d/rn/M3 

. .  

REMARKS 



DATE 
COUNT TIME 

TIME 

L L  ATION BEGIN END I HRS M3/m M3 d/m d/m/M3 REMARKS 



TIME DATE 
COUNT TIME 

d/m d/m/M3 
3 3 

LLATION BEGIN END HRS M /m .M REMARKS 



. .  

. ' TIME . DATE 

LC, ATION BEGIN ' END I HRS M /m M3 d/m d/rn/M3 
COUNT TIME 3 

REMARKS, 





DATE 
COUNT TIME 

TIME 

LOLATION BEGIN END I HRS M3/m M3. d/m d/m/M3 

% I 

REMARKS 

I I 

I 
I 1 I 

I I .  
I 1 '  I 

I I 

1 I I 

+-----I I 

I I I - I 

I 

I '  

t I ,  I 



DATE 
COUNT TIME 

TIME 

LOG ATION BEGIN END 1 HRS M3/m . M d/m d/m/M3 
3 

REMARKS, 



.-TIME DATE . .  

COUNT TIME 
LLvATION BEGIN END 1 HRS M3/m M 3 . '  ' d/m d/m/M3 REMARKS 



I TIlW3 I I DATE I I 

, I 

LOclriTION 

I I 

COUNT TIMI3 . 

' BEGIN END I HRS M3/m M3 d/m d/m/M3 REMARKS 

/' . 



DATE 
COUNT TIME 

TIME 

LOLATION BEGIN END I HRS M /m M3 d/m ' d/m/M3 3 
REMARKS, 

1 



LO~ATION 

. .  DATE 
COUNT TIME 

REMARKS 
3 ’  

TIME 

BEGIN END 1 HRS M3/m M3 . d/m . d/m/M 



I TIME I I I DATE 

LOCATION 
COUNT TIME 

BEGIN END I HRS M3/m M3 U r n  d/m/M3 REMARKS 

I .  I . I 



TIME DATE 
COUNT TIME 

LOCATION BEGIN , END . I  HRS M3/m M3 d/m d/m/M3 REMARKS, 



. . .  

I 
I 

. .  
I 

- 

* .  I 
. .  

--- 

AIR BORNE CONTAMINATION TEST 

1 .  

I .  

I I I I I I 

- 

! 
L . .  

I 





. .  

. TIME I I .  I DATE I 



X' 'TION 

TIME DATE 
. COUNT TIME 

BEGIN END 1 HRS M /m ' M3 . d/m d/m/M3 . REMARKS 
3 



AIR BORNE CONTAMINATION TEST 
AREA 74-53 Lflmfl 

TIME DATE 
COUNT TIME 

LOL ATION BEGIN END I HRS M3/m M3 d/m d/m/M3 REMARKS 



AIR BORNE CONTAMINATION TEST. 
M E A  7%-53 &mNF 

J J 





AIR BORNE 
AREA 

. DATE 
COUNT. TIME ' 3.:.  

TIME . 

E m  . .  . HRs M 3 /m . '  ' .  M ' 3  ... ' .  ....:. ::.d/m ' '. . d/m/M,.. .... . IOCATION. 'BEGIN . . :  . . .  

. .  
! 

....-'RE- i 
' ' . .  



i 



AIR BORNE 
. M E A . T d - 5 .  

\ 

. .:. ._ .' . .  



. .  . .  .. . .. . . .  
.. .' . .  

AIR BORNE C+l4~$II~~ITl~TEST , 

. _ .  . AREA - .  . . . . . .... .. . 

' . .  . 

. .  







TIME 

BEGIN END I HRS M /m 3 LOCATION 

DATE 
COUNT TIME 

M3 d/m d/m/M3 REMARKS. 



. . . .  ..... .;, ..&. . . . .  .i . . .  . i_ . . .  
..- 

,. . _.. _ . , _ ' .  . .  - 
. .  _. 

XATION 

. .  

COUNT TIlME 
BEGIN END 1 HRS M3/m M3 d/m d/m/M3 REMARKS 

. . .  

. .  

. : ., . .  :. 
. .  

. .  

. . . . .  . .  . . .  . . . .  

: :. 

I TIME I . 4- I DATE I .  I 
- 

. . .  



. . . . . . .  
. . .  . . . . .  . . . . . . . .  

' . .  ' .  * . ..; ': DATE . ., . , 

. . .  . .  
. . . .  . . .  . . 3 . ' . ;  COUNT TIME 

. .  
. .:_. 

i .  

. . '  . TIME . ' . ' : . '  , .  "" ' . 
. .  .:" ..;, '. 

. .  
. .  

OtrrTION BEGIN 1 " E N D . ' .  I H R S M / m  'M.. .. d/'m .. . .  .d/m/M3 . .  

. . .  . .  *'. : 
.. , 

. . _ . J  . .: .... L. .. . .  
. . . . . . .  ....:.. . . .  

. . .  . .  . . . .  

REMARKS. 



. .  DATE 
COUNT .TIME 

TIME 

. LGATION BEGIN END I HRS M3/m M3 d/m d/m/M3 REMARKS . 



~~~ ~ 

I TIME I I . [DATE I I 
LOCATION 

COUNT TIME 
BEGIN END I HRS M3/m M3 d/m d/m/M3 REMARKS 



. .  

TIME DATE 
I I - COUNT TIME 



I I I 



--'i!-: !-j 1 I . &&I& 

1 1 ;  LOS ALAMOS SCIENTIFIC LABORATORY 

. 
UNIVERSITY O F  CALIFORNIA 

LOS hLAMOS, NEW MEXICO 87545 
Thephone Ext: 

O F F I C E  M E M O R A N D U M  

TO : Jerry Miller, Assoc. H-1 Group Leader, MS-810 DATE: 6/29182 

: 749 

F R O M  i Dru Fuller, H-4 .Health' Physics Analysis Laboratory ' W  

SUBJECT 

SYMBOL 

M A I L  STOP 

Table I i 
Tota l  

Activity(pCi) . 
Date Time Date Time Date . Time , I 
On - O n .  Off - Off Counted Counted Isotope(s) 

I 
- 
6/7/82 1000 6/14/82 0900 6/15/82 . 1540 

I 

82Br 
193% 

GJ 
195, 

19% 

Hg 
203 

J. Larkin, H-1, EFS H810 ' 

R. Dvorak, H-1, MS H810 
File . . 

1.5 -X 
2.4 X 1 .. 
1.4 X 10-1 

7.9 X' 
1.4 x , 



TO 

FROM 

SUBJECT 

S Y M B O L  

M A I L  STOP 

! 
. .  

I 
. I  I 

i b 
L W  ECIENlIFtC U M A A T O l l Y  

OFFICE M E M O R A N D U M .  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Ext: 

Jerry.FLiller, H-1 ksoc .  Grp. L d r . ,  MS H810 . DATE 6/2! 

Dru Fuller, 'E-4 Health Physics Analysis Laboratory 4 
GAM44 ANALYSES OF W F  .wNR TARGET CELL #1 HV-70 FILTER €'> 

H-4-HPALrlOO-82 

749 

LAMPF-sizaek samples have been gamna analyzed using the Ge( 
and 4,096 channel pulse height analyzer. 

The sample results are sham in Table I. The sample ident 
dates, and times are as shown on the samples. The act ivi t  
microcuries, are the total act ivi t ies  on the samples and a 
to the dates and times the f i l t e r  papers were collected. 

. .  
Table I 

. .  
Date Time Date Time . Date Time 

- ,pie on on - Off , Off. counted . counted Isotope 

WNR Target 
Cell #I 6/7/82 1000 6/14/82 0900 . 6/23/82 1300 . 7Be 

, 46sc 
47sc 
48v 
554n 
54m 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H8lO 
File 

ER 

i) 'detector 

Eications ,' 
3,  i n  
2 corrected 

9 .Activity (UCi) 

1.7 x loo 
2.3 x 
1.0 x loc2 
1.9 x 
3.3 x 
4.2 x 

I 
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SUBJECT 

:SYMBOL 

MAIL STOP 

1' 
I 
I . .  

LO8 8CIENTIFIC LABORATORY 

OFFICE M E M O R A N D U M  
ler, H-1 Assoc. Grp. Ldr., MS H810 ' DATE: 6/2! 

UNIVERSITY OF CALIFORNIA 

1 
LOS ALAMOS. NEW MEXICO 87545 

ephone Ext: 

e D r u  Fuller, H-4 Health Physics Analysis Labratory 

GAPMA ANALYSES OF W F  .hBR TARGET cR;L #1 Hv-70 FILTER PI 

H-4-HPALY6-82 

749 

LAMpF &aek samples have been gama analyzed using the Ge(' 
and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I. The sample ident 
dates, and times are as shown on the samples. The activit 
microcuries, are the total activities on the sanples and a 
to the dates and times the filter papers were collected- 

Table I 

Date Time Date Time Date Time 
i s E ! l F & -  on - on O f f  off counted Counted IsotoKE 

WNR Target 
cell #i 5/27/82 0900 ;6/7/82. 1000 6/29/82 1510 ,7Be 

' 46sc 
~ 48v 

. 5 1 ~ r  
. '  5% 

54m 

. 56~0 
58~0 

Cy: J. Larkin, H-1, CJS €3810 
. R. Dvorak, H-1, MS H8.10 

. File 
. i  

I 
I 

I . .  
I 

I 

i) detector 

%cations, 
3; in 
3 corrected 

2.1 x loo 
2.8. x 
4.9 x 10T2 

1.0 x 10-I 
.5 .4  x 
6.3 x 
2.7 x 

5.4 x 



LOS ALAMOS SCIENTIFIC LABORATORY 
UN'IVERSITY OF CALIFORNIA 

. LOS ALAMOS. NEW MEXICO 87545 
Telephone Exr: 

O'F F I C  E M E M 0  R A N  D'U M 

. 1261 

1 lSSOS 

T O  : Jerry M i  11 e r ,  Assoc. H - 1 '  Group Leader, MS-810 ' 'DATE:. 6/25 

.4 
FROM , : D r u  Ful ler , .  H-4 Health Physics Analysis Laboratoryu'  

SUBJECT, : GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER 

SYMBOL : H-4-HPAG101-82 

MAILSTOP : 749 

. Date 
On - 

E-3 6/7/82 

INR 6/7/82 

An ac t iva ted  charcoal. f i l t e r  (s tack)  has been gamma analy 
the Ge(Li) detector and 4,096 channel pulse h e i g h t  analyz 

. The analysis . resul ts  are  shown in Table I .  
have been correc,ted t o  the sample removal time. 

The to ta l  ac t  

Time Date Time 
O f f  - Off - On - 

0700 6/14/82 0700 

* 
N o  detectable activity 

Date 
Counted 

.Cy: J. Guevara, H-1, MS P229 
J. Larkin, H-1, MS H810 
R. Dvorak,. H-1, MS H810 

' Fi le  

6/24/82 

6/24/82 

Table I 

Time 
Counted 

1730 

1830 

2d using 
r. 

wities 

i --- ' I 

! 

! .  

! 

I 

Total 
Act iv i ty(pCi)  

3.3 x 
2;o x 10-1 
1.1 x loo 
7.5 x 10-1 

8.6 X 10-1 ' 

NDA .. 
* 
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SUBJECT 
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MAIL STOP 

Frmk .Guevara , 

. .. 

O F F I C E  M E M O R A N D U M  

-1, F S  229 

Dru' Fuller, ti-4 Health Physics Analysis Laboratory *-s 
GAM!% A W L Y S E S  OF LAMPF STACK .SAXPLES 

H-4-HPAL-98-82 

749 

W F  stack Samples have been g m  analyzed using the Ge( 
and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I. The sample ident 
dates, and times are as shown on the samples. The activit 
microcuries, are the total activities on the samples and a 
to the dates and times the filter papers were collected. 

Table I 

. . ick Date Tirre . Date Time 
b a d e  On on O f f  Off 
FT-3 6/7/82 0700 6/14/82 0700 

FE-16 6/7/82. 0700 6/14/82 0700 

WNR 6/7/82 0700 6/14/82 0700 

* 
No detectable activity 

Cy: J. Miller, H-1, MS H8lO 
J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
File 

Date' . Time ' .  

counted counted' ISOtOEe 
6/15/82 1420. 7Be 

48v 

185~s 

195% 

. " 52,, 

w 195 

197 
1 9 G  

201Tl 
202T1 

6/15/82 1145 --- 
. .  

-3 Log 81-333 
FE-16 Log 81-335 
WNR Loa 81-334 

MOS XIEMTIFIC IAEORATORY 
IERSITY OF CALIFORNIA 
.AMOS, NEW MEXICO 87545 
ephone Ex[: 

-1 detector 

-. : ications,, 
s, in 

corrected 

Activity (UCi) 
2.2 x 1 8  
1.3 x . '  

1.2 x 
1.9 x 

1.2 x loo 

5.0 x 

*5.4 x ,101~ ' . . 

2.5 X lov1 
8.6 X lov2 ' 

1.9 x 

2.i x 
8.1 X ' 

NDA 

NDA 



I 

TO 

FROM 

SUB,J ECT 

. SY'MBOL 

MAIL STOP 

r. ' 

.. . 
< '  

' ' .ck 
is!I!K& 

FE-3 : 

FE-16. 

WNR 

.k 

L O I A  

U O F F I C E  MEMORANDUM LOS 

Frznk Guevara, H-1, fn! 229 DATE. 6/2! 

qg Dru Riller, 54-4 Health Physics Analysis Laboratory 

GAMM?i ANALYSES OF LAMPF STACK SILXPLES 

H-4-WIG-102-82 

749 

LAMPF stack samples have been g m  analyzed using the Ge( 
and 4,096 channel pulse height analyzer. 

.The sample r e s u l t s  are sham i n  Table I. The sample ident  
dates, and times are as shown on the samples.. The act ivi t  
microcuries, are the total  act ivi t ies  on the samples and a 
to the dates and times the f i l t e r  papers were collected. 

Table I 

Date Time Date Time 
- on on Off Off 

6/14/82 0700 6/21/82 0700 

6/14/82 0700 6/21/82 0700 

6/14/82 0700 6/21/82 0700 

NO detectable activity 

Cy: J. Miller, H-1, MS H810 

R. Dvorak, H-1, MS H810 
F i l e  

J: Larkin, H-1, MS H810 

Date. Time 
Counted Counted 

6/24/82 1100 

6/24/82 1325 

6/24/82 1140 

Isotope 

7Be 

47sc 

5h 
58co 

, 24Na 

4gV 

Hg 
203 

c-- 

-- 

I 

I 
I 

FE-3' Log 81-336 : 
-16 Log 81-338 

! 

WNR .Log 81-337 ' 

' I  
I 

W E  6CC)ENTIFIC UBORATORY 
'ERSITY OF CALIFORNIA 
.AMOS, NEW MEXICO 87545 
!phone Exr: 

) detector 

ications , 
s, in 
corrected 

. .  

A- 

-1 ' .  

6 

1.4 X 10 . 

'. 2.3 X loc2 
4.7 x 
7.4 x 
6.7 x -10'~ 
1.7 x 

, ' 1.7 x 
NDA 

NDA . 

* 



LOS 
1 

O F F I C E  M E M ' O R A N D U M .  LO 

T O  J e r r y  M i l l e r ,  Assoc. H-'1 Group Leader, MS-810 DATE: 6/I 

56 
F R O M  : Dru Fuller, H-4 Health Physics Analysis Laboratory 

SUBJECT : GAMMA .ANALYSIS OF LAMPF CHARCOAL FILTER WKR 

MAILSTOP : 749 . 

r. 

An ac t i va ted  charcoal f i l t e r  (s tack)  has been gamma anal! 
the  Ge(Li) de tec tor  and 4,096 channel pu lse he igh t  analy; 

The ana lys is  r e s u l t s  are shown i n  Table I .  The t o t a l  acl 
have been corrected t o  the  sample removal t ime. 

. .  

Date Time Date Time 
O f f  - O f f  - On - On 

. 5/17/82 0930 ' , 5/21/82 0820 

. .  
* 
No 'detectable activity 

.. . 

- 
Table I 

Date Time 
Counted Counted Isotope( 5 

5/24/82 0900 --- 

Cy: J. Larkin, H-1, MS E810 
R. Dvorak, H-1, MS E810 
File ' 

. .  

I 

I 

I .  

1 

LAMOS SCIENTIFIC LABORATORY 
IIVERSITY OF CALIFORNIA 
ALAMOS. NEW MEXICO 87545 
'elephone Ext: 

ed us ing 
r. 

v i t i e s  . 

I '  i 

. Tota l  . .  

A c t i v i  ty(pCi 1 

NDA 
* 



- _ _  
1 ' .  
I '  

. .  

LOS ALkMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS 4LAMOS. NEW MEXICO 87545 
Telephone Ext: . 

o F F I C.E M E M o R A N D u M 

ro ' : Jerry Miller,  Assoc. H-1 Group Leader, MS-810 DATE: 6/3/A2 

3s 
FROM : D r u  Fuller, 8-4 Health Physics Analysis Laboratory 

SUBJECT : .GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER .WNR TAR(;FT (=ELL #. 
SYMBOL'  : H-4-HPAG87-82 

- 
' M A I L S T O P  : 749 

b. - 
An activated charcoal f i l t e r  (stack).  has been'gamma analy 
the Ge(Li) detector and 4,096 channel pulse h e i g h t  analyzl 

The analysis results a re  shown i n  Table I .  The t o t a l  ac t  
have been corrected t o  the sample removal time. 

Table I 

Date Time 
On On - 

5/24/82, 0830 

Date Time Date 
Off Off Counted - - 
5/27/82 0930 5/28/82 

Cy: J. Larkin, H-1, r4s H810 
R. Dvorak, H-1, t.is H810 

' File 

'Time . 

Counted 
. .  

1700 7Be 

.52Ep, 
6oco 

191R 
82Br 

203 . 
Hg 

. .  

Isotope( s 

I 
I 

I 
! '  

I 
I 

I 
I 

i 
I 
I 

d using . . . .  

i t i e s  

Total 
Activity(pC1) ' 

, 6 .4  X 10-1 
1.1 x 
1.0 x 
2.8 X 

2 .8  X 10-1 

6 . 1  x 



TO Frml 

FROM 

S U B J E C T  

' S Y M B O L  : 

. M A I L  STOP 

. .  

. OFFICE MEMORAND.UM 
Guevara, H-1, PS 229 D A T E .  6/3, 

UNI~EASITY.OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545 

1 

%& Dru Nler, H-4 Health Physics Analysis Laboratory 

W@lA ANALYSES OF W F  STACK sAE.IpLEs 

H-4-HPAG88-82 

749 

LAMPF stack samples have been gamM analyzed using the Ge( 
and 4,096 channel pulse height analyzer. 

The s w l e  results are shown in Table I. The sample ident 
dates, and times are as shown on the samples. The activit 
microcuries, are the total activities on the samples and a 
to the dates and times the filter papers were collected- 

Stack Date Time Date 
Off zs! !&z-  0 n . m  - .  - 

FE-3 5/24/82 0700 6/1/82 

.FE-16 5/24/82 0700 ' 6/1/82 

Fjm 5/24/82 0700 6/1/82 

* 
No. detectable activity: 

Cy: , J. Miller, H-1, MS H810 
. .  J. Larkin, H-1, MS H810 

. R. Dvorak, H-1, MS H810 
File 

Tinse - Off 

0900 

1030 

1030 

. .  
Table I 

Date Ti lE 
counted counted Isotope 

. 6/2/82 1415 7Be 

Hs 
203 

6/2/82 1445 -- 

'FE-3 Log 82-327 
FE-16 U g  82-329 
WNR 82-328 

phone Ext: 
! 

) detector 

ications, 
s, in 
corrected 

Activity (UCi) . 

3.2 x 
1.5 x 

*NDA 



r 

I 

LOS ALAMOS SCIENTIFIC LABORATORY 
. UNIVERSITY OF CALIFORNIA 
LOS, ALAMOS; NEW MEXICO 87545 

Telephone Ext: 
O F F I C E  M E M O R A N D U M .  

TO : Jerry Miller,  Assoc..H-l Group Leader, MS-810 . DATE: 6/: 

: Dru Fuller, H-4 .Health Physics Analysis Laboratory * FROM 

SUBJECT : GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER FE-3 

SYMBOL : H-4-HPAG86-82 

MAILSTOP :. 749 

An activated' charcoal. f i l t e r  ,(stack) has been gamma anal 
the Ge(Li) detector  and 4,096 channel pulse h e i g h t  analy 

The analysis r e su l t s  are  shown i n  T a b l e  I .  The to t a l  ac 
have been corrected t o  the sample removal, time. 

Table I 

Date Time Date Time Date Time 
Off Off  ' Counted ' Counted - On . -  On . -. 

5/24/82 0930 6/1/82 0900 6/1/82. . 1700 

\ 

'. 

Cy: F.' Guevara, H-1, 'MS P229 . '  

J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS E610 
File 

. Isotope( 

185- 

, , 203 ' 

Hg 

82 ' 

: e d . u s i n g  . . . 

!r. 

vities 

. Total 
Activity(p.Ci) 

1.6  .X 
1.1 x 

! 

I 



L O .  AUMO8 6ClENTIF IC UBORATORY 

TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP 

UNIVERSITY OF CALIFORNIA 

Telephone Ex  1: 
LOS AEAMOS. NEW MEXICO 87545 . OFFICE M E M O R A N D U M  

Frmk Cbevara, H-1,' F S  229 DATE 5/28 

Dru Fuller ,  E-4' Health Physics Analysis Laborator$* . .  

WJTMA ANALYSES OF'LAMPF SACK SAXPLES 

H-4-HPC81-82 

749 

LAMPF' stack samples have been g m  analyzed using the  Ge(1 
and 4,096 channel pulse height analyzer. 

The sample results are shawn i n  Table I. The sample ident: 
dates, a n d . t i m s  are as shown on the samples. The a c t i v i t i  
microcuries, are the  total a c t i v i t i e s  on the samples and,ai  
t o  the dates and times the f i l t e r  papers were collected. 

S UCk Date. Time Date. Time 
S a m p l e =  On O f f  Off  

FE-3 5/17/82 0700 5/24/82. 0700 
W-31 9 

FE-16 5/17/82 0700 5/24/82 0700 
5 2 -  a=- 

WNR ' 5/17/82 0700 .5/24/82 0700 
b3- 331 

* 
N o  detectable a c t i v i t y  

Cy: J. Miller, H-l., M s  H810 
J. Larkin, H-1, MS €3810 
R. Dvorak, H-1, MS H810 
F i l e  

Table I 

Date T i r e  ' 

' counted counted Isotoue~ 

5/28/82 1453 . . 7Be 
20 3 

' H g  

5/28/82 1525 . --- 
5/28/82 I545 . --- 

.) detector ' 

.. pcations,  
!s, i n  
! corrected. 

1 Activity W i )  

2.4 x 
6.8 X . 

*NDA 

NDA 



TO 

.--ii 
F R O M  : Dru Fuller, E.:-4 Health Physics  Pna lys i s  Laboratory 

SUBJECT : GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER FE-3 

!- 

An activated charcoal f i l t e r  (stack) has been g a m a  analy 
the Ge(Li) detector and 4,096 channel pulse 'height analytl ' 

The analysis resu l t s  a r e  shown i n  Table I .  
have been corrected t o  the sample removal time. 

The to ta l  ac t  

. .  Table I 

Date . Time Date Time . Date. ' Time 
- On On Off Off Counted ' Counted I sotope ( s 

185 5/17/g2 0930 . 5/24/82 0930 5/28/82 . 1351 0s. 
203 

' Hg 

'Cy:  F. Guevara, H-1, MS P229 
J. Larkin, H-1, MS H810 
R. Dvorak, H-1, FIS H810 
File 

?d u s i n g  
r. 

i i t i e s  

. Total ' 

Activity(pCi) 

1.8 X 10;' 

1.7 x 

I 

I 



TO 

PROM 

SUBJECT 

SYMBOL 

t '  
MAIL STOP 

Stack 
z.cEl?k 

FE-3 

FE-16 

h!R 

* 

Loa AL 
UN 

LOS c 
Tc 

Frmk Guevara, H-1, b S  229 DATE 5/19, 

OFFICE M E M O R A N D U M  

Dru F'uller, 'ti-4 Health Physics Analysis Laboratory 38 
WJIA ANPLYSES OF LAMPF STACK SAbiPLES 

H- 4-HPAJL- 7 8-8 2 

749 

LAMPF stack samples have been g m .  analyzed using the G e ( L  
and 4,096 channel pulse height analyzer. 

The sample results are shcrwn in Table I. 
dates, and times are as shown on the samples. 

The sample identi 
The activiti 

W BCIENTIFIC LABORATORY 
IRSITY OF CALIFORNIA . 
~MOS. NEW MEXICO 137545 
,hone Ex!: 
2 

I 'detector 

ications, 
;,.in ' 

microcuries, are the total activities on the samples and are corrected 
to the dates and times the filter papers were collec+&. ,! 

I 
.' I 

I 
Table I ' I  

Date Time . Date Time 
. on' on ' - O f f  O f f  - 

5/10/82 0700 5/17/82 0700 

5/10/82 0700 5/17/82 0700' 

5/10/82 0700 5/17/82 0700 

No detectable activity. 

Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, MS H810 
R.. Dvo;rak, H-1, MS H810 
File 

Date Time 
Counted counted 

5/19/82 1745 

5/19/82 2030 

5/19/82 2045 

i 
'Isotope (?, 

7Be . i 
'.54m . I  

I 

57c0 I . 

. 203Hg : 

i 
I 
i 

--- 

--- 
I 
I 

A- 

7.9 X 

.5.7 x 

9.6 x 
-4 . 2.5 X 10 

NDA 
* 

NDA 

. . .  



I 

Counted Ikotope(s 

LOS. ALAMOS SCIENTIFIC LABORATORY 
' UN:IVEASIT.Y OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 07545 . 
. .  I Telephone Ex:: 

O F F I C E  M E M O R A N D U M  

Activity(uCi) 

TO : Jerry Miller,  Assoc. H - 1  Group Leader, MS-810 DATE: 5/19/82 
1 .  

I 

. . .  - .-3 
' F R O M  : D r u  Fuller, E-4 Health Physics Analysis Laboratory 

'SUBJECT : GAMMA ANALYSIS OF LAMPF CHARCOAL FILTERS 

MAILSTOP : 749 

. .  
. .  

A n  activated charcoal f i l t e r  (stack) has been gamma analyfed u s i n g  
the Ge(Li) detector and 4,096 channel pulse height analyzTr. . 

The analysis results are shown i n  Table I .  
I 

I 
I 
I 

Table I , I  

The' t o t a l ,  a c t i v i t i e s  
' have been corrected t o  the sample removal time. I 

! 
Date Time Date . Time Date ' 

O f f  O f f  Counted - On - On - 
' FE-3. ' 

5/10/82 . 1000 5/17/82, 0930 5/19/82 

vtm TGT #1 
5/14/82 ' 1130 5/17/82 0930 5/19/82 

185- 
203 

1150 . 

w 
1238 ' --- 

* 
No detectable a c t i v i t y .  

Cy: F. Guevara, E-1, .MS P229 
J. Larkin, H-1, 15 H810 
R. Dvorak, H-1, Pis H810 
F i l e  . 

-3 . 
' 2.5 x.10 

2.6 x 

NDA * 



i 
I 

. TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP 

LO(I BCIEWIFIC UBORATORY 

. UNIVERSITY OF CALIFORNIA. 
L ~ S $ L A M O S . N E W M E X ~ C O ~ ~ ~ ~  0 F F I  CE , M E M 0 R A N  D U M 

Frmk Guevara, H-1, FrS 229 
Teiephone Exr: 

DATE 5/10$82 . 

I 
I 

! 
I '  ' 

i 
D r u  Fuller, ti-4 Health Physics Analysis 

GAEllMA ANALYSES OF W F  STACK .SAXPLES 

H-4-HPAL-71-82 ' 

749 I I 
. . .  W F  stack samples have been g m  analyzed using the Ge (Li) I detector 

and 4,096 channel pulse height analyzer. I 

The sample results are shown in Table I. The sample identifications, i . .  . 

dates, and t h s  =e as shown on the samples. The activitks, in 
microcuries, are the total activities on the samples and ar;e corrected . . 

to the dates and times the filter papers were collected. 
I 

I . .  i 
/ 

Table I 
i 
I 
I '  , 
I 
1 

2 :k Date Tim Date Time 
Sawle On On Off . Off 

FE-3 5/3/82 0700 5/10/82 0700' 

.FE-16 5/3/82 0700' ' 5/10/82 ' 0700 

WNR 5/3/82, 0700 5/10/82 0700 

. .  

' *  
. No detectable activity 

Cy: J. Miller, H-1, YS H810 
J. Larkin, H-1, Ms H810 
R. Dvorak, H-1, MS H810 
File' 

i Date . Time ! .  

! 
Counted Counted . Isotope(s) . ' Activity. (UCl) 

I '  

5/10/82 1700 
I 

Hg I 203 1..6 x 
, .  I j 

*NDA 

I 
I .  NDA 
I '  

" . . I  

--- i 5/10/82. 1720 

5/10/82 1745 . --- 

I 

i FE-3 Log 82-303 
??E-16 Log 82-301 . 

. WNR Log 82-302 I 
I 

I .  
! 

.. 
I 



LOS ALAMOS SCIENTIFIC L A ~ O R A T O ~ Y  

O F F I C E  M E M O R A N D U M  . LOS ALAMOS. N E W  M E X I C O  87545 , 

. UN~IVERSITY OF CALIFORNIA 

Telephone E x t :  

TO : Jerry Miller,  Assoc. H - 1  Group Leader, MS-810 DATE:  5/1d/82 

i @/w& 

' i  . .  

I 
.4$ 

&'.I 1 
FROM : D r u  Fuller, A-4 H e a l t h  Physics Analysis hboratory I 

SUBJECT : GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER 

SYMBOL ~ H-4-HPAG72-82 

. MAILSTOP : 749 

c. 

An activated charcoal f i l t e r .  (s tack)  has  been gamma- analj  
height analy2 the Ge(Li.) detector and 4,096'channel pulse 

. .  Date 
On 

The  analysis resu l t s  are  shown in Table 1. 
have been corrected t o  the sample removal t 

The total  act 
me. 

Table I 

Time'. Date . Tirns Date Time 
On O f f  - Off Counted Counted ' ' Isotope(s - 

5/3/82 1015 5/10/82 1000 5/10/82 1800 1850s 

203 
H g  

. .  

Cy: . F. Guevara, H-1, MS P229 
.J. Larkin,  H-1, MS H 8 1 0  

' R. Dvorak, H-1, MS H 8 1 0  
File 

. .  . I  I '  
I 

ed u s i n g  
r .  

. .  
v i t i e s  ' 

Total 
Activi ty(uCi 1 . .. 

2.0 x . , 

5,4 x 10--j 



I 

LOS AL;AMOS SCIENTIFIC LABORATORY 
UNllVERSlTY OF CALIFORNIA 

0 F F,I C E M E M 0  R A N  D U  M LOS TLAMOS, NEW MEXICO 87545 
Te,lephone EXI: 

: Jerry Miller,  Assoc. H-1 Group Leader, MS-810 DATE: 5/3/$2 
I 3 w k M  

I 

i 3 & w  

j 
I 

' I  2% . I  Dru Fuller, H-4 Health Physics Eslalysis Laboratory 

ti- 4-HPAL-67-82 ' _  I 
GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER 

. .  

I 
I 
I 
I 
I 
I 

749 ' 

T O  

FROM 

SUBJECT 

B- 

SYMBOL 

M A I L  STOP 

Date 
On 

4/26/82 

I 
! '  
I 

i 

An activated charcoal f i l t e r  (stack) has been gamma analyzkd us ing  
the Ge(Li) detector and 4,096 channel pulse h e i g h t  analyze'r. 

The:analysis resu l t s  are .  shown i n  Table 1. 
I 

I 

I 
The t o t a l  act i lvi t ies '  

have been corrected t o  the sample removal time. 
I 
1 

Table I 
I 

Time Date Time Date Time I Total 
On .Off - O f f  Counted Counted riotope ( s )I Activity(uCi) 

I 

5/3/82 1800 . . 1 8 5 ~ ~  i .',3.5 10-3 
I 

1530 5/3/82 1015 

Hg I '  2.7 x 203 . .  

I . .  

I 
I 

I 
I 

. I  

. Cy: 'F. Guwara, H-1, M S  P229 
J. Larkin, H-1, MS 8810 
R. Dvorak, H-1, E.5 H810 
File 

i 
1 ! 
I 

I 

I .  
' I  

I 

I '  
I 
I 
I 

1 i 



! 

TO 

FROM 

SUBJECT 

SYMBOL 

M A I L  STOP 

Stack 
. sarmle 

. FG3 

FE-16 

.m  

.b 

UNIVERSITY OF CALIFORNIA 
OFF ICE M E M O R A N D U M  LOS A\AMOS. NEW MEXICO 87545 

Telephone Ext: 
Frmk Guevara, H-1, Ens 229 

Dru Fuller, H-4 Health Physics Analysis Laboratory s 
GN?MA ANALYSES OF LAMPF SACK SAbiPLES 

H-4-WAL-66-82 

749 

. .  
Table I 

i Date Time Date Time Date Time I 

on - .  on Off Off counted counted 'IsotOpe(S) 
! 

4/26/82 0800 5/3/82 0700 . .  5/3/82 1450 203Hg 1 
I 

I 
4/26/82 0800 5/3/82 0700 5/3/82 1515 

_ _ _ '  I 4/26/82 0800 5/3/82 0700 . 5/3/82 1600 

I 
--- 

I 

" 

No detectable activity . .  

I '  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
, .  

I 
I .  

I 

Cy: 3. Miller, H-1, EJls H810 
J. Larkin, H-1,'MS H810 -3 ~ o g  82-289 
R. Dvorak, H-1, M S  H810 . ' FE-16 Log 82-287 

' .File . WNR Log 82-288 

1.3 x 
NDA ' 

* 

NDA 



OFFICE MEMORANDUM 

I 
LOI uyoa  SCIENTIFIC uwnAiony 

LOS A~AMOS. NEW MEXICO 87545 , 

UNIVERSITY OF CALIFORNIA 

Telephone Ex t: 
TO . F r m k  Guevara, H-1, 229 

FROM Dru Fuller, Ei-4 Health Physics Analysis Laboratory 3% 

M A I L  STOP 749 
b 

. .  

LAMPF s t a c k  samples .have been g m  analyzed using the  Ge(L 
and 4,096 channel pulse  height analyzer. 

The sample results are shown in Table I. The sample iden t i  
dates, and times are as shuwn on the samples. The ac t iv i t i r  
microcuries, are the  totdl a c t i v i t i e s  on the samples and arc 
to  the dates and times the f i l t e r  paprs were.collected. 

Table I 

Stack Date Time Date Time Date Time 
S a m p l e -  on on Off ' O f f  counted counted 

E - 3  4/19/82 0800 4/26/82 0700 4/27/82 ' i ioo  
FE-16 4/19/82 0800 4/26/82 0700 4/27/82 1200 

WNR' 4/19/82 0800 4/26/82 0700 4/27/82 1215 

* 
N o  decectable a c t i v i t y  

. .  

. Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, MS,H810. . 

R. Dvorak, H-1, MS H810 
F i l e .  

IsotoE? (: 

. .  

detector  

cations, 
,in 
corrected., ' 

' . , '  .Activity. (UCi) . 

* '  
NDA 

NDA 

NDA 

" I 

I 

I 
I 
I '  
I 

I 



LOS A ~ A M O S  SCIENTIFIC LABORATORY 
UNllVERSlTY 0F.CALIFORNIA 0 F F I C E . M E M O R A N D U M  LOS PLAMOS,.NEW MEXICO 87545 

Telephone Ext: 

Jerry Miller, Assoc. H-1. Group Leader, MS-810 DATE: . 4/2?/82 
I 
I 
I '  
I 
I 

TO 

FROM 

SUBJECT 

SYMBOL' . 

M A I L  STOP 

Date 
On - 
4/19/82 

I I 
I 

i 
I 

Dru Fuller, H-4 Health Physics Analysis Laboratory 
I 

GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER . ' .  i 
H-4-HpAG60-82 

749 

I , 
I 
I 1 
I 

' I  
' I  

I 

An activated charcoal f i l t e r  (stack) has been gamma analyjed us ing  
the Ge(Li) detector and 4,096 channel pulse h e i g h t  analyzer. 

' I  
. .  

The. analysis resu l t s  a re  shown i n  Table I .  The. to ta l  ac t iv i t ies ,  
I have been corrected t o  the sample removal time. I 
I 

Time Date T ime  
O f f  - O f f  - On 

1015 4/26/82 1530 

Cy: F. Guevzra, H-1, MS.P229 
J. Larkin, H-1, MS H810. 
'R. Dvorak, H-1, MS E1810 ' 

' File 

i 
! 
I 

I 

I 



I .  
I 

I 

I 
I 
! 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNI,VERSITY OF CALIFORNIA 

O F F I C E  M E M O R A N D U M  LOS ALAMOS. NEW MEXICO a7545 
T$ephorie E XI: 

TO . : 'Jerry Miller, Assoc. H-1  Group Leader, MS-810 DATE: 4/15/82 
' i  

I 
I 
I 

. ,235 
. F R O M .  : Dru Fuller, H-4 H e a l t h  Physics Analysis Laboratory 

SUBJECT : GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER I 
I 

. .  

SYMBOL : Ei-4-HPAL55-82 

MAILSTOP : 749 
k 

An activated charcoal filter (stack) has been gamma analy; 
the Ge(Li) detector and 4,096 channel .pulse height analyzt 

The analysis results are shown in Table I. The total act- 
have been corrected to the sample removal time. 

' 

: Table I 

Date. Time Date Time Date Time . 

- On - On Off Off Counted Counted Isotope(s: 

4/5/82 1320 4/12/82 1030 . 4/14/82' 1400 185, 

H g  
203 

Cy: F. Guevara, H-1, FiS P229 
J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS.H810  
File 

d using 

ities 

. Total 
Activity(pCi) 

1 . 8 ' X  

1 .4  x 

I 

I 

' I  

I 
i 



LOS ALAMOS SCIENTIFIC LAEORATORY 
U N ~ V E R S I T Y  OF CALIFORNIA 

LOS ALAMOS; NEW M E X I C O  87545 
Telephone E x r :  

O F F I C E  M E M O R A N D U M .  

: Jerry Miller,  Assoc. H - 1  Group Leader, MS-810 DATE: 4/22/82 
n. 

TO 

j 
. D r u  Fuller, H-4 Health Physics Analysis Laboratory ' I  

FROM 
I 

I 
I 

I 
I 

SJBJECT : GAMM ANALYSIS OF:LAMPF CHARCOAL FILTER 

MAILSTOP : 749 , 

An activated charcoal f i l t e r  (s tack)  has been gamma analy 
the Ge( L i  ) detector and 4,096 channel pulse height. analyz 

The analysis resu l t s  are  shown i n  Table I .  
have been corrected t o  the sample removal time. 

The to ta l  a c t  

Table I 

Da -e 
On - 

4/12/82 

Time .Date Time. Date 
On . Off . Off Counted - 

1U30 4/19/82 1040 4/21/82 

Cy: F. Guevara, H-1,. KS P229 
J. Larkin, H-1, PIS H810 ' 

' R. Dvorak, H-1, FlS H810 
. File . 

I 

! 

Time . 

Counted Isotope( s 

1810 1850s 
203 

a Hg 

I 
I 
I 

' I  
I 
I 
I . .  

ed u s i n g  
r. . 

v i t i e s  

. Total 
Acti v i  ty  (PCi  1 

1.4 x 
2.1 x 

I 

I 

1 
I 
1 
I 
I 
I 
I 
I 

I 
I 



I 

I 

I 

c 

- 

. .  LO. 8CIEWIFIC LABORATORY 

TO 

U N P ~ R S I T Y  OF CALIFORNIA 
LOS AFAMOS. NEW MEXICO 8 7 9 5  

Tele hone Ex t: 
O F F I C E  M E M O R A N D U M  

Frmk Guevara; H-1, F S  229 DATE 4/20/!2 . 

F R O M  : Dru Fuller, ti-4 Health Physics Analysis,Laboratory 

a 

M A I L  STOP 749 

I .  

. ' I  
LAMPF stack samples have been g m  analyzed using the Ge(Li) detector 

The s&le results are shown. in Table 1'. The sample identiiications, 
dates, and times are as shown on the samples. The activities, in 
microcuries, are the total activities on'the samples and ar$ corrected 

and 4,096 channel pulse height analyzer. . ' I 
I '  

to the dates' and times the filter papers yere collected. 
I I 

' I  

I 
I 

. .  

I 
.Stack Date ' Time Date Time Date Time . I 

Table I 
!. . 
I . .  . . .  

. .  

Sample On on O f f  . O f f  counted counted potoPe(S) Activity UCi) : 

FE-3 4/i2/82 0900 4/19/82, 0900.' 4/19/82 1345 203Hg 1 6.6 X 
I 

I * 
NDA ' I  

i 

--- ! 4/12/82 ' 0800 4/19/82 0800 4/19/82 1500 FE-16 

WNR 4/12/82 0900 ' 4/19/82 0900 ' 4/19/82 1430 --- I ' NDA 
I 

* 
No detectable act.ivity 

. .  

Cy: J. Miller, H-1, 'MS H810 
J. Larkin, H-1, MS H 8 1 0  

. R. .Dvorak, H-1, MS H810 
File 



O F F I C E  M E M O R A N D U M  

TO . Frmk Guevara, H-1, I'4S 229 DATE 

* 
FROM Dru Fuller, ti-4 Health Physics Analysis Laboratory 

MAIL STOf' 749 

Loa  & SCIENTIFIC LABORATORY 

LOS AI!AMOS. NEW MEXICO 87545 

I 
UNIVERSITY Of CALIFORNIA 

4,1&djhone Exr; 

I 

1 .  

I 
i 

j 

I 
! 
! 
I .  

LAMPF stack samples have been g m  analyzed using the Ge(L)) 'detector 
and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I- The sample identifications, . . . . , 

dates, and times are as shown on the samples. The activities, in 
, microcuries, are the total activities on, the samples and are corrected . . ' . - 

' . 
p' ! 

i ' ' 
I 

- .  

to the dates and times the filter papers were collected. ; 
I 

I 
I 

. . .  

I "  

i Table I 

I '- 3ck Date Time Date ' Time Date T h  . 
Counted Counted Isotope(s) . Activity UCi) , .  

-. . d e  On On ' O f f  O f f  
I 

* .I . .NDA. 
I 
1'. 

FE-3 3/29/82 0800 4/5/82 0800 . 4/12/82 1600 --- 

NDA I FE-16 3/29/82 ' 0800 4/5/82 0800 4/12/82 1630 ' ' --- 
I 
I m .  3/29/82 0800 4/5/82 0800 4/12/82 1645 ' --- I NDP. . . 

I 
I 

* .  
'No  detectable activity 

I 
- 1  Cy: J. Miller,, H-1, %'E810 I I 

J. Larkin, H-1, MS H810 FE-3 Log 82-212 I ' 

R. Dvorak, H-1, PS H810 FE-16 Log 82-211 I 
.WNB Log 82-210 

. I  
File 

I 

I 



. .  . . .  

TO 

FROM 

SUBJECT : 

SYMBOL : 

MAILSTOP c 

Date 
On . ' 

.3/22/82 

! s e w  . .  

LOS ALAMOS SCiENTlFlC LABORATORY 
UNIVERSITY OF CALIFORNIA 

O F F I C E  M E M O R A N D U M  LOS pLAMOS,  NEW MEXICO 87545 
Telephone Exi:  

Jerry Miller; Assoc. H - 1  Group Leader, MS-810 DATE:  4/13182 
I 

3 Dru Fuller, H-4 Health Physics Analysis Laboratory 

GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER 

H-4-HPPL-47-82 . .  

749 

I 

An activate'd charcoal f i l t e r  (s tack)  has been gamma analyzed u s i n g .  
the Ge(Li) detector and  4,096, channel pulse height analyzer. 

The analysis resul ts  are shown in Table I .  . The to ta l  a c t i v i t i e s ,  
I 

I have been corrected t o  the sample removal time. 1 

1 

' I  
' I  

I Table I I '  

Time Date Time Date Time I T o t a l  . 
I 

On O f f  Off Counted Counted Isotope(.s) , Activity(uCi) 
I 
I 

I '  

114.0 4/5/62 1320 ' 4/12/82 1700 1650s .: 2.4 x 

Cy: F. Guevara, H-1, $5 P229 
J. Larkin,. H-1, 1% H8lO 
R. Dvorak, H-1, rS H810 

' File 

I 

5.8 x 203 Fig I 
I 
i 

. I  

I 
I 

. I  
I 

I 



. .  

. .. 

T O  

FROM 

' SUBJECT : 

SYMBOL : 

MAILSTOP : 

Date 
On . - 

3/8/82 

\ .  

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

O F F I C E  M E M O R A N D U M  LOS PLAMOS, NEW MEXICO 87545 
Telephone Ext: 

Jerry Miller, Assoc. H-1 Group Leader, MS-810 DATE: 3/22/82 
I 

1 
I 

I 
I 
I 

I 
I .-& I 
1 D r u  Fuller, H-4 Health ?hysics Analysis Laboratory 

I 
' I  

H-4-SAL-36-82 . .  I 

' I  
749 . I  

GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER 
I 

I 
I 
I 
I 
I 
I '  

. .  

An activated charcoal f i l t e r  (stack) has been gamma analyzed us ing  
the Ge(Li) detector and 4,096 channel pulse  height analyzer. 

The analysis results are  shown i n  Table I. The to ta l  activities 
I have been corrected t o  the sample removal time. I '  

Table I 

T h e  'Date Time . Date . T i  me 
- On .Off - - Off Counted Counted 

1040 3/15/82 1030 3/17/82 0900 

Cy: .F. Guevara, H-1, ElS P229 
J. Larkin, E-1, MS H810 
R .  Dvorak, H-1, MS E810 

, F i l e  . 

I 

I 
I 
I 
I .  
I 

. I  

. '  I . Total . . . .  

Isotope( s) Activi ty(pCi ) 

185& I ! 3.2 .X 
2.4 x 203 . I 

Hg I 
i 
I 

I 

I 
. I  

I 
I 
I 
I 

I 



L O I  U h O S  8CIENTIFIC UWRATORY 

TO 

FROM 

SUBJECT 

. SYMBOL : 

MAIL STOP 

g 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545' 

Telephone Ext: 
OFFICE M E M O R A N D U M  

I 

Frznk Guevara, HA, PS 229 DATE 3/32/82 

Dru Fuller, H-4 Health Physics Analysis Laboratory . ' . *  . .  
I 

H-4-HPAI-38-82 

749 

. .  
I 

I 
I 
I 

I 
I '  

I 

- i  
LAMPF stack samples have been gamM analyzed using the Ge(4i) detector 
and 4,096 channel pulse height analyzer. 

The sarrple results are sham in Table I. 
dates, and t h s  are as shown on the samples. The activities, in 
microcuries, are the total activities on the samples and are corrected 
to the dates knd times the filter papers w e r e  collected. 

I 
I 

The sample identqficatians, 

I 

Table I ' I  

. i  ack . Date Time ' Date , Time Date 
_ s a m p l e O n  on - O f f  - off counted 

. .  

m-3  3/1/82 0800' 3/8/82 0800 3/30/82 

FE-16 3/1/82 0800 3/8/82 0800 3/31/82 

WNR 3/1/82 0800 3/8/82 0800 . 3/31/82 

* 
No detectable activity 

Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, E3 Ha10 
R. Dvorak, H-1, MS H810 . 

. File 

I 
Time ' I  
counted ISoto~4s) . Activity W i )  

I I .  

0800 
. I  

203. 'I 
Hs; , 1.4 x 

I 

I 

I 
I 
I 

I * 
1400 ---. "DA. . .  

1415 ---I 
I NDA 
I 

I 
I 

FE-3 Log 82-136 1 I 
E'E-16 Log 82-134 i " 

WNR Log 82-135 
I 
I . .  
, 

I 

I 



TO 

FROM 

SUBJECT 

SYMBOL 

M A I L .  STOP 

U N I ~ S I T Y  OF CALIFORNIA 
LOS A,LAMOS. NEW MEXICO 87545 . 

Telephone Ex t: 
OFF ICE MEMORANDUM 

Frmk Guevara, H-l', PS 229 ' DATE 3/31k82 
! 

.& &flo 

I 
Dru Fuller, H-4 Health Physics Analysis Laboratory 

GACM ANALYSES OF LAMPF SI'ACK SMFLES 

H-4-WAL-39-82 ' 

i 
749 I '  

I 

i :  
LAMPF stack samples have been g m  analyzed using the Ge(di) detector 
and 4,096 channel pulse height analyzer. 

The sarrple results are shown i n  Table I. 
dates, and times are as shown on the samples. 
microcuries, are the total act ivi t ies  on the samples and are corrected 
to the dates and times the f i l t e r  papers were collected. 

I 
I 
I 

T h e  sample identdfications, 
The activiti,es, i n  

I 

I 

: ,  . ICk Date . Time 
'-le on on - 
FE-3 3/8/82 0800 

FE-16 3/8/82. 0800 

mx 3/8/82 0800 

* 
N o  detectable activity 

Date Time 
Off Off - 
3/15/82 '0800 

Table I ,  
I 

Date Time ' !  
Counted Counted ISOtIOEeCS) 

I 
I 

3/30/81 0930 7Be ! 

. .  

r , '  
Activity (UCi) . . .  

LO x . 1 0 ~ ~  . . 
2.7 x 

. .  

3/15/82 0800 .3/31/82 1430 ' --I ' fNDA 

3/15/82 .0800 --- i 3/31/82 1530 I 
I 

' I  
I 
i 
I 

! 
I 

Cy: J. Miller, H-1, Ms H810 
J. Larkin, H-1, Ms H810 
R. Dvorak, H-l,.MS H810 
File 

I 

FE-3 Log 82-153 I 
. FE-16 Lag 82-151 

WNR . Log 82-152 

"DA : ' , 

. .  

. .  
. . .  

I 

I i 



6CILNTIFIC LABORATORY 
U N I ~ E R S I T Y  OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO e7545 
.Te)e hone Ext: 

0 F F I C E M E M 0 RAN D U M ' 
. 

Frmk Guevara, H-1, MS 229 
. .  

' DATE . 3/31&2 @$. 
! 

. .  j &J;/lj7.. 
! Dru,E'uller, ti-4 H e a l t h  Physics Analysis Laboratory 2% . .  

i '  

ack 

TO 

FROM 

SUB J ECT 

SYMBOL 

MAIL STOP 

. .  

srmle 

FE-3 

FE-16 

WNR 

* 

H-4-HPAG40-82 

749 . .  

I 
I . .  j 

LAMPF s tack  Samples have been g m  analyzed using the e(&) detector  
and 4,096 channel pulse  height analyzer. 

The sanple r e s u l t s  are sham i n  Table I. The Sample identi;f ications,  ' 
dates, and times are as shown on the sanples. The activiti,es, i n  
microcuries, are t h e  total activities on the samples and xp corrected 
to the dates and times the f i l t e r  papers were collected. 

I 

I 
I 

! 

I 
Table I I 

Date Time Date Time 
o n '  on - O f f  .. O f f  .__ 

. .  

3/15/82' 0800, 3/22/82 0800 

3/15/82 0800 3/22/82 0800 

3/15/82 0800 3/22/82 0800 

N o  detectable  a c t i v i t y  

Cy: J. Miller, 
J. Larkin, 
R. Dvorak, 
F i l e  

H-1. MS H810 
H-1, MS H810 
H-1, MS H810 

I 

. .  I hte Time . 

counted counted' Isoto&) . 

3/30/82 1000 ' !. ' 

3/31/82 1600 ' I  

' , 
I 

. I  --- I 

I * '  
NDA . . .  

8 .  

. . .  . ._ 
! 
I .  

--- 
I 

. .  NDA . , .  3/31/82 1630 _ _ I  . 
I 

I 

I 
I 
I 
I 
.! 

I 
I 

m-16 Log 82-171 i 
WNR Lq.82-172 j 

I 
I 

. FE-3 Lq 82-170 
. .  

I 

I 



I 

LO.  A U k S  bClEICTlFlC UBORAIORY ' . .  
UNIVERSITY OF CALIFORNIA 

Teie hone Exr: 
LOS ALAMOS. NEW MEXICO 87545 . OFFICE M E M O R A N D U M  

Frmk Guevara. H-1. PS 229 DATE 3/31&2 - 

.- 

: ack 
2sE!E&z 

FE-3 

F'E-16 

WNR 

TO 

FROM 

SUB J ECT 

SYMBOL 

MAIL STOP 

I 
I 

DL-U FUller, ti-4 Health Physics Analysis Laboratory . .  

W@lA AWLYSES OF LAMPF STACK SWPLES 

H-?-HJ?&4 1-82 

I 
! 
I .  
I 

I 

749 

I 

LAMPF s tack  samples have been g m  analyzed using the Ge (Li) detector 
and 4,096 channel pulse height  analyzer. 1 

I 
The sample r e s u l t s  are shown i n  Table I. 
dates, and tires are as shown on the samples. 
microcuries, are the total activities on t h e  samples and are corrected 
to the dates and times the f i l t e r  papers were collected. 

The sample identi)fications, 
The activitilbs, i n  

I 
I 

Table I 

Date . Time Date Time Date 
on on - O f f '  - O f f   counted 

3/22/82 0800 3/29/82 0800 ' 3/30/82 

3/22/82 0.800 3/29/82 0800 . 3/3 1/8 2 

3/22/82 0800 3/29/82 0800 . 3/31/82 

* 
No detectable a c t i v i t y  

. .  

.,- 
Cy: J. Miller, H-1, MS H810 

J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
F i l e  . .  

I 

. I .  
' I  

Time 
Counted Isotope (s) 

I 

-- .i 1500 
I 

, .  I -- 
a .  I 1645 

1700 . ---! 
I 
I 

I 
I 
I 
i 
I 

i FE-3 Log 82-194 
FE-16 Log 82-192 
WNR Log 82-193 I 

I 

I 

I 

. .  

I 

NDA .: 

NDA, . . .  . 

. .' . 

. .. 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

I 

. .  . 
I .  

I 

. /  
TO: .J. .Miller, H-1 Assoc. Grp. 'Ldr. , LAMFF, r4S H810 3/31/82 i 

I 
1 .  

THRU ' MAIL'STOPITELEPHONE: 692/7-77$7 
I 

I 
I /s SYMBOL: H-4-HPd43-82 .' 

1 .  Dru Fuller, H-4 HPAL 

! 
i 
I .  . SUBJECT: 'GAPMA. ANALYSIS OF A-6 PIT AIR FILTER OF 3/11/82 

. .  
I 

A LAMPF A-6 Pit air filter which r& 3/11/82 0805 - 1930 (Lag/82-147) 
h a s  been analyzed using the Ge (Li) detector and 4,'096 channel 'pulse 

Results are shown i n  Table I. 
time of sample r m d .  

I height analyzer. . .  
I 

. I  

Activities have been corrected j to the 
I '  

I 

I 
I : 

i . '  
TABU I 

IsotoDe (s) 

7Be' 
22Na 

, 'IC, 
54Mrl 

' 56co 
57- 

60- 

58- . .  

59Fe 

11oM 
As 

124Sb 

I 
Total Activity ( ci) I. 

I 
1 .  

I 
I 

1.1 x 10-1 ; I 

6 . 4  X 10-1 I. 

I 1.0 x 
4 .6  X ' I 

! 

1.8 x io-2 
3.5 x 10 I : 

1.0 x ioi2 

I 

-2 . I 

I 
I '  
I 
I 

2 .9  X 

I 

I I -2 . 4.6  X 10 
I 

2.7 X 10-1 j 
' !  9.9 . . 

. " . 

. .  

Cy: J. Larkin, H-1, PIS H810 
R. Dvorak, H-1, Ms He10 

' File I 

I 
I 
I 
I .  



. .  
I 
I 

LOS ~LAMOS'SCIENTI  F IC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOSiALAMOS. NEW MEXICO 87545 ' 
Telephone Ext: 

O F F I C E  M E M O R A N D U M  

T O  : J e r r y  M i l l e r ,  Assoc. H-1 Group Leader,'MS-810 DATE: 4/1(82 
I 

. .  ! 

i 

. $ . !  I . '  
. FROM Dru Fuller, H-4 Health Physics Analysis Laboratory I 

SUBJECT : GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER I 

I 

i 
! 

I 
I 

. I  

. .  . SYMBOL : 

.! 
_ I  , M A I L S T O P  : .  749 

1 
I 

. .  
r 

. An a c t i v a t e d  chdrcoal f i l t e r  ( s tack )  -has been gamma analized- us ing 
'the Ge(Li) de tec to r  and 4,096 channel pu lse h e i g h t  ana7yz:er. 

The analys is  r e s u l t s  are shown i n  Table I .  The t o t a l  a c i i v i t i e s  . 

. 
. .  

I. 

. . have been corrected t o  the  sample removal t ime. . ! .  

I 
I 

Table I . 
. I  

I T o t a l .  . .. 
Date Time Date . Time ' Date Time I :  

On' . O f f  O f f  Counted ' Counted ' .  Isotope(s)  Ac t i v i t y (uC. i )  - O n .  - 
I . .  
I 

3/15/82 1030 3/22/82 1140 3/31/82 1800 , . .  18SOs ! '2;2 x 
3.4 x 

I .  ,203 I . 
' H g I  

I 

Q: J. Larkin, H-1, I% E1810 
F. Guevara, H-1, 1/25 P229 
R. Dvorak, H-1, PIS ti810 ' 

File 

' I  
. i  

I 



- 
, DATE , TIME 

. .  

COUNT TIME 
d/m d/m/M3 

I.HRS M 3 /m M3 
LOCATION BEGIN END REMARKS 



DATE 
COUNT TIME 

TIME 

LOCATION BEGIN END: d/m d,hn/M3 REMARKS 
' 3  

I I .  

I 
I 
i .  

. I  
F I - 1  SFCTION FII F I 



DATE 
COUNT' TIME 

. .  
TIME 

LOCATION BEGIN END. HRS M /m ' M d/m 
3 3 

H - 1  SECTION FILE ! 

I '  

d%m/M3 REMARKS, 

I I 

I 



! 

Los ALAMOS SCIENTIFIC LADORATORY 
UNIVERSITY OF CALlFOHNlA 

LOS ALAMOS. NEW MEXICO 87545 
1,elephone Ext: 

O.F F I C  E M E M O  R A'N D u M 

T O  : Jerry Miller, Assoc. H-1 Group Leader, MS-810 DATE: 3/9%82 

I 

! . .  
I 

. FROM : Dru Fuller, H-4 Health.Physics Analysis Labratory 
I .  

SUBJECT : GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER 
I 
I 

. .  
I 

SYMBOL : H-4-WAL-28-82 

MAILSTOP : 749 

I 

I 
I 

. I  
I 
I 

I .  

.. . - .  

I 

j .  

. .  . An activated charcoal f i l t e r  (stack) has been gamma analyzkd us ing  ' 

the Ge(Li) detector and 4,096 channel pulse h e i g h t  ana1yze:r. 

The a'nalysis resul ts  are shown . i n  Table I . .  The to ta l '  act ibi t ies  
. .  ' 

I have been corrected t o  the sample removal t i m e .  I .  

. .  
Table 'I 

Date Time . Date Time. Date Time Total 
Counted Counted ' Isotope(s)!  Activity(iCi) - - - 

i 

On On Off Off 

! 
3/2/82 1010 3/8/82 ' 1040 3/9/82 0955 ' 1850s ! I 2.4 'X 

4 .7  x 203 
Hg ; . 

I 
I 
I 

. .. 

Cy: J. Larkin, H-1, bE 810 ' 

F. Guevara, H-1, MS 229 
R. Dvorak, E-1, P 5  810 

' File . 

I 

I 
I 
I 
I .  

I 

I 

I 
I 
I '  



I 

Los Alamos National Laboratory 
Los AlamosNew Mexico 87545 

I 
I 
I 
I 
I 

memorandum 
~~~ ~ 

1 
I 

' DATE: 3/4/82 
I 

10: Jerry Miller, H-1 Assoc. Grp. Ldr., ' lG 810 

" 

TWRU 

FROM: D r u  Fuller, H-4 

MAIL s~OPI~ELEPHONE 692/7-9797 
I 
I .  
I 
I 
1 

SYMBOL: H-4-HE'&27-82 
I 
'I 
I . .  

' SUBJECT: ANPLYSES OF W F  A-1 AND A-6 AIR FILTERS OF 2/24/82 h 2/25/8p ' 

I 

. W F  air  filters A-l and A-6 of 2/24 & 25/82 have been analyzed ' 

using the Ge(Li) Zetector and 4,096 channel pulse height analyzer. ' 

Results are shown in  Table I. Activities have been corrected j to . 
I 

the dates 'and tims of sample removals. 

F i l t e r  I.D. 

A-1 . 

82-101 

A-6 
Log 82-106' 

Date On 

2/24/82 

2/25/82 

Time On 

0800 

0800 

Cy: J. Larkin,  H-1, J% 810 
R. Dvorak, H-1, EJls 810 

. F i l e  

TABLE I 

Time O f f  

2000 ' 

2000 ' 

I S O t b l x  (s) 

?Be 
54h 

5 6 ~ 0  
5 7 ~ 0  . 
58co 
6P- 

7Be 

22Na , 

'lcr 
.54m 

5% ' ' .  

57co .. 

58co 
"oca 

124sb 

I 

I 

3.7 XI 
9.8  xi 10-3 
2.5 xi 

, 1.3  xi10-2 

5 .1  x [ ~ o - ~  

. - 2.1 x ; ~ o - ~  
4.5 x 

1 .1  x $ o - ~  

. 5 . 1  x 

2.5 x 

1 .4  X\10-2 

3.6 X ' 

' 1 .3  X i o - * .  

-3 .' 
3.8  x i o  

' -3 3 .0  X 10 

I .. . 



I 

Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

I 
' I  

DATE: 3/10/82 ! i 10: Jerry Miller, H-1 Assoc. Grp. L d r . ,  PS 810 

THRU: MAIL STOPITELEPHONE: 

e' Dru Fuller, H-4 HPPL 
I . .  

SUBJECT: P W Y S I S  OF LAMPF A-6 PIT AIR FILTER OF 3/5/82 
I 

I .  
I 

. .  

A LAMPF A-6 Pit filter (82-130) has been analyzed using the Gei(Li) 
detector and 4,096 channel pulse height analyzer. The sample date 
and time of the filter was 3/5/82 frm.0810 to 2010. 

Results are shown in Table I. 
date and tim of sample removal. 

. 
! .  

. I  
I 

Activities have been corrected ,to the 
I I 
I 

. I  . .  

TABU I I 

Isotope ( s) 

7& 
54Mn 
57co 
58co 
6oco 

Cy: J:Larkin, H-1, b S  810 
R. Dvorak, H-1, M3 810 
File 

Total Activity OjCi) 
1 

1.7 X 
4.4.x 
4.9 x -. 
4.5 x lo-3 
2.8 X, 
9.4 x 
7.1 x 
8.0'X 

I 

I 

I 

I 



Los AUamos 
memorandum Los Alamos National Laboratory 

Los Alamos,New Mexico 87545 

T O  

THRU: 

FROM: 

SUBJECT 

I 

I 

Jerry Killer, Assoc. Grp.  Ldr., H-1, PS 810 , DATE: 3/10/82 I 

Dru Fuller, 

ANALYSIS OF 

ZF E-4 HPAL 

' MAIL STOPITELEPHONE: 692/7-779'1 

I 

SYMBOL: H-4-WAL-32-82 
i .  . .  

LAMPF A-6 AIR FILTEX OF 3/4/82 ' I 

I 
! 

. .  

A LAMPF A-6 filter (82-125) has Seen analyzed using the Ge(Li) ! 
detector and 4,096 channel pulse height analyzer. 
date and time of the filter was 3/4/82 fran 0800 to 2030. I I 

I The sample 

. I  

Results are shown in Table. I. Activities have been corrected I 
to the date and time of sample m a l .  . I 

I 

1- 

7Be 

46sc 
51cr. 
54m 
56- 

57c0 
, 5 8 ~ 0  

6oco 
59Fe 

. 1 l O M  . .  
Ag 

124Sb 

Hs 
' 203 

. .  
j 

I 
I TABLE I 
I 

. Total Activity OiCi 
' ,.)i ! 

3.9 x I 

2.5 x 
I 
I 
I 
I 

I 7.0 x i .  
I 

. I .  1.0  x 10 0 : 
I 

. I  

I 1.:5 X loc2 
5.0 X ' !  

I 3.4 x 
I 
I 

. .  
5.4  x . . 

. .  4 . 6  x I 

2.8  x 
1.4 X. . , 

I 
I 
I 
I 
I 
I 

' ' 2.0 x 

. .  

. I  

Cy: J. Larkin, H-1, MS 810 
. R .  Dvorak, H-1, EES 810 
File ' 

I 
. I  

I 

I '  



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

. .  . #  

,TO: Jerry Miller, H-1 Assoc. .Grp. Ldr., PG 810 DATE:' 3/10/82 j 
I 

THRU: MAIL STOWTELEPHONE: 692/7-7797 

I 

SYMBOL: H-4-mmi30-82 
I 

D r u  F'uller, H-4 HPAL 
I 

SUBJECT: ANALYSIS OF W F  A-6 PIT AIR FILTER OF 3/3/82 I 

A LAMPF A-6 Pit filter (82-123) 'has been analyzed using the Ge(Li) 
detector and. 4,096 channel pulse height analyzer. 'The sample date 
and time of the filter was 3/3/82 frm 0800 to 2100. 

Results are'shown in Table I below. 

' \  
I 
I 

' I  
' Activities have been corrected 
to the date and time of sample removal. .I . 

I TABLEI ' 

I 

Isotope ( s )  

7Be 

46sc 

54Mn 

56co 
57cb 
58co ' .  

6oco 

. 51- 

59Fe 

1 10Mm 

Total Activity bCi) 

5.4  x 
6 .8  X 

4..0 X 10 
5.0 X 10-1 

7 . 0 ' X  10-3 
1 .8  X 

1 .5  X 

, 

4 ' 

2.4 x 
-2- : 

1.7 X 1Q 
1.5  X 10" 

I 

I 

. .  

I 

Cy: J. Lzrkin, HA, Ms 810 
R.  Dvorak, H-1, 14s 810 
File 

I 



LOS ALAMOS SCIENTIFIC L TORY 
UNIVERSITY OF CALIFORNIA 

LOSIALAMOS. NEW MEXICO 87545 
. .  

Telephone Exr: 
O F F I C E  M E M O R A N D U M ,  

TO : Jerry Miller, Assoc'. H - 1  Group Leader, MS-810 ' DATE: 3/2(82 

I 

. Dru Fuller, 'H-4 H e a l t h  Physics Analysis Laboratory 
FROM 

! 
SUBJECT : GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER . I  

SYMBOL : H-4-HPAG21-82 . .  

MAILSTOP : 749 . .  

I 

Date 
On 

2/19/82 

BOR 

' I  

An activated charcoal f i l t e r  (stack) has been gamma analyzed u s i n g  

The analysis resul ts  are  shown i n  Table I .  The to ta l  a c t i v i t i e s  
have been corrected t o  the sample removal time.' ' I 

. .  the Ge(Li) detector and 4,096 channel' pulse height analyzer. . 
. .  

I '  
I 

. .  . .  . .  

. .  . I '  

! 
I 

Time 
On 

1330 

. Date 
O f f  

3/2/82 

- 
Time 
Off 

1010 

- 

e .  

Table I 

Date Time ' 

Counted Counted 

3/2/82 . 1450 

Cy: F. Guevara, H-1, PS 229 
J. Larkin, H-1, MS 810 
R. Dvorak, H-1, MS 810 
F i l e  

I 

Total 
Isotope(s) . : Activity(pCi) 

I 

I 

203 8 .0  x H g  j 
I 

I 

I 

I 
' I  

I 



I 

T O  

FROM 

SUBJECT : 

SYMBOL : 

MAILSTOP : 

. .  

Date 
On - 

2/8/82 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 8754s . 

Telephone Ext: 
O F F I C E  M E M O R A N D U M  

Jerry Miller, Assoc. H-1 -Group Leader, MS-810 DATE: 3/1/82 

j @%iw 
. .  . .  

I *= ; Dru Fuller, H-4 Health Physics Analysis Laboratory 
I 

GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER 

H-4-HPAG17-82 

,749 -. 
I 
I 

An activated charcoal f i l t e r  (stack) has  been gamma analyzed using 
the Ge(Li) detector .and 4,096 channel pulse.height analyzer. ' 

' 

The analysis resul ts  are shown i n  Table I .  
have'been corrected t o  the sample removal time. 

The to ta l  ac t iv i t i e s  
I 

Table I 

T i m e  Date Time . Date Time . 

Off - Off Counted Counted - On - 
1430 2/19/82 1330 3/1/82 1045 

Cy: 'F. Guevara, H-1, I4S 229 
J. Larkin, H-1, M S  810 ' 

R .  Dvorak; H-1, MS 810 
File 

I 
I 

I 

I 

I .  

! 
. .  i Total 

Isotope( s) Activity(pCi ) : . .  

1850s ; 6 . 4  )I ' . '  

203Ug i . 8.9  X 
I 

I .  

- _. 
I 

I 

I 
' I  

I 



T O  

F R O M .  : 

SUBJECT : 

SYMBOL ; 

MAILSTOP ; 

,Date , . :. 

. . On . -  

2/2/82 

... 

, G W & ,  
LOS~ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 

; Telephone Ext: . 
O F F I C E  M E M O R A N D U M  LOS ALAMOS, NEW MEXICO a7545 

Jerry Miller, Assoc. H-1 Group Leader, MS-810 DATE: 3/1/82 

(GJ I;;$P 
I 
I 

. I  

j 
Dru Fuller, H-4 Health Physics Analysis Laboratory’ 

I 

GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER 
I .  

‘ I  
I 
I 

I 

H-4-HPAJL-16-82 

749 I 
I. 

I 

An activated charcoal ‘ f i l t e r  (stack) has been gamma analyzed us ing  
the Ge(Li) .detector and 4,096 channel pulse height analyzer. 

The analysis resul ts  a re  shown i n  Table 1’. 
I 

The total  ac t iv i t i e s  
have been corrected t o  the sample removal time.,. . ! 

I 

Table I 

Time Date Time Date 
O f f  O f f  Counted - On 

1045 2/8/82 1430 3/1/82 

Cy: F. Guevara, H-1, MS 229 
J. Larkin, H-1, E, 810 

File 
R. Dvorak, H-1, PS 810 

.Time 
Counted 

1015 

. .  

! 
i I _ .  . ... 

. ... 

. .  

I 

Total 
Act i v i  t y  ( UC i,) 

2.3 X 10’’ 
6.0 X 10-3 

I 

. .  
. .  . .  .. 

. . -  .- 



- . .  . ... 

I . .  . -  , 
. .  i ' v&&w* 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW M E X I C O . ~ ~ ~ ~ ~  
Telephone Exr: 

O F F I C E  M E M O R A N D U M  . 

. .  
.TO : Jerry Miller, Assoc. H-1 Gro.up Leader, MS-810 DATE: 3/1/182 

i 

I 
a i  i 

FROM ' 

SUBJECT : GAMMA ANALYSIS OF LAMPF CHARCOAL .FILTER I I 

' 

: D r u  Fuller, H-4 Health Physics Analysis Labrato 
I 
I .  

I 
I 

, '  I 

' I  
, SYMBOL : H-4-HPAL-15-82 

' I  

MAILSTOP : 749 
I 
I .  

I 

t . .  

' An activated charcoal filter (stack) has been gamma analyied using 
the Ge(Li) detector and 4,096 channel . .  pulse height analyzer. 

.The analysis results are shown in Table I. The total activities . 

have been corrected t o  the sample removal time. , I 

I 

! 

I '  
I . . : 

l 

Table I 

Date Time .Date Time . Date . Time 
- On . - On Off Off Counted Counted 

1/25/82 1130 2/2/82 1045 3/1/82 0945 

. .  

Cy: F. Guevara, H-1, I S  229 
' J. Larkin, H-1, En;s 810 
R. Dvorak, H-1, PS 810 

. File . 

I 

I Total 
Isotope(si . . ' ,  Activity(2Ci) . 

1850s 5.8 x .. 
I 

Hs I 1.1 x 203 

I 
i 

I 

! '  
I 

I '  I 

I 

I 

I 
I . .  . .  



I 

_ I  

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

L0,S ALAMOS. NEW MEXICO 87545 
!.Telephone €11: 

0 F F I'C E M E M 0 R A N D U M 

TO : Jerry Miller, Assoc. H-I Group Leader, MS-810 DATE: 2/55/82 ' 

' 'I 
I 
I 

I 

FROM : D r u  Fuller, H-4 Health Physics 

SUBJECT : GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER 

r. 
MAILSTOP : 749 

I 
. . ) .  

I 

! '  
An activated charcoal f i l t e r  (stack) ' h a s  been'gamma analyzed u s i n g  . .  
the Ge(Li) detector and 4,096 channel pulse . h e i g h t  analyzer. 

The analysis results are'shown in'Tab7e I .  The total .  ac t iv i t i , es .  . ' ' . 

have been corrected t o  the sample removal time. 
\ 
I .  

I 
. .  .. 

I 
' i  . .  

Table I 

Date Time Date Time Date ' .  Time Total - On - On - O f f  ' . O f f  Counted Counted Isdtope(s) I Activity(uCi) 

! 
I 

I 

1/18/82 1300 1/25/82 1130 1/28/82 1115. ' 185~s ,: : 4.2 x 
. i  .8.2 X. 20 3 

I 
' I  

Cy:, F. Guevara, H-1, I% 229 I 

J. Larkin, H-1, EJS 810 
R. Dvorak, H-1, MS 810 
File I 

I 
I 

. I  
I 
I 

I , 

! 
I 

... 



TO 

. .  FROM 

SUBJECT 

S Y M B O L  

! MAIL STOP - 

. .  
. .  

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545 . 

Te'lephone EKI: 
OFFICE M E M O R A N D U M  

Frsnk Guevara, H-1,  .MS 229 . 'DATE.  3/2/82 

Dru Fuller, H-4 Health Physics Analysis &$ratory 
I 
I 

I 
GAEWA ANACYSES OF W F  SI'ACX sAE.ipLEs . I .  

H-4-HPAL-20-82 

749 i 

. .  

I 
I 

I 

I€" stack samples have been gamna analyzed using the Ge(Li)  detector 
and 4,096 channel pulse height analyzer. 

The sanple results are shown in Table I. 
dates, and times are as  shown on the saxtp1e.s. 
microcuries, are the total activities on the sacs and are corrected 
to the dates and times the filter papers were collected. 

The sample identifications, 
The activitles,  in 

I 
I 

I 

I 

Table I 

Stack Date Time Date TillE Date 
i z s ! x & 2 O n  - on O f f  - off counted. 

FE-3 . 2/22/82 0900 3/1/82 0835 3/2/82 

FE-1611Y 2/22/82 0845 3/1/82 G820 3/2/82 

WNR /jg 2/22/ 2 0850 3/1/82 0830 3/2/82 

* 
No deteaable activity 

Cy: J: Miller, 2-1, PS 810 
. J. Larkin.. H-1, MS 810 

X. Dvorak, H-1, ~3 8LO 
F i l e  

. _. .. ' 

T.jJTE? . I  

Counted ' Isatorse~s) 

1115 203 Hg I .  
I 

I 1145. ---. ! 
I 

. .  

1200 
I --_ ! 
I 

i 

i 

! 
I .  

I 

;i. 



... 

_ _  . - . ... . ._-.. .. . . . . -. ... . .. . 

. OFFICE M E M O R A N D U M  
TO ; William F. Romero, Specialist, H-1, MS 1101 DATE: 

c 

Stack. 
sE!& 

' FE-3 

FE-16 

FmR 

LoIl Al+O8 ECIENTIFIC LAlORATORY 
UN,IVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 8 7 9 5  
Telephone Ext: 

2/25/82 

I 

I 

. .  
.. , 

I 

LAMPF stack samples have ken g m  analyzed using the Ge(Li)  detector ' 

and 4,096 channel pulse height analyzer. 
I 

The sample results are shown in Table I. The smple identifications, ' 

microcuries, are the total activities on the samples and are corrected 
to the dates and times the filter papers were collected. 

. dates, and tims are as shmm on the samples. The activities; in 

. I 

Table I 

Date T i i i  Date Time Eate Time 
on - on O f f  - Off counted counted 

.2/16/82 0845 2/22/82 0900 2/24/82 1030 

2/16/82 0830 ' .2/22/82 0845 . '  2/24/82 0945 

. .  

2/16/82 0830 2/22\82 0910 2/24/82 0915 

k 
No detectable activity 

Cy: J. E'Liller, H-1, MS 810 
J. Larkin, H-1, PS 810 

. R. Dvorak, H-1,  MS 810 
File 

I 

I '  
' I  

Isotope (SJ 
I 

--c , 

I 

I 
I - c -  

--- 

. .  . .  

. .  

. .  . .  * 
NDA 

c 

NDA ' 

NDA 

m-3 Log 82.93 

WNR L c q  82 92 
FE-16 JLCXJ 82-94 I 

. .  

' !  



. 

z 

.... - .. 

TO 

FROM 

- .... . _. 

SUBJECT 

SYMBOL. : 

MAIL STOP 

' Stack 
Sample. 

FE-3 

FE-16 

WNR 

* 

I 

. I  

I 

! 
....e ;.1L . . . . . . .  . . . . . . . . .  .. . . .  _._- -. .-. ........... - ._-. - . . . .  

L 6 8  ECIEICTIFIC UM)RATORY 
UNIVERSITY OF CALIFORNIA 

. LOS ~ L A M O S .  NEW MEXICO a7545 
Telephone Ext: 

O F F I C E  M E M O R A N D U M  
DATE: 2/23[82 

I 

William F. Romero, Specialist, H-1, PL!3 401 

I 

d i  
~ r u  Wler, H-4 Health Physics Analysis Laboratory . 

GACm ANALYSES OF LAIWF SACK SAXf?LES . 

H-4-HPAL-12-82 

749 

. .  

. .  
I 

LAMpF stack sawles have been g m a  analyzed using the Ge(?k). detector 
and 4,096 channel pulse height analyzer. 

The sample results zre shm in Table I. 
dates, and tires are as sham on the samples. The activities, in 
microcuries, are the total activities on the samples and are corrected 
to the dates and tines the filter papers were collected. 

! .  

The sample ieentifications, 

: 

, 

Table I 

. .  

. .  . .  
** 

I .  Date Tip= Date Tim€ Date Time 
On on Off Off counted Count& ' ' ISOtOPe'(~S) v. ': 

2/8/82 0800 2/16/82 0845 ' 2/23/82 1400 Hg 

a .  f .  

4.1 X l o A  , 

203 

I .  * 
NDA 

a .  2/8/82 0800 2/16/82 0830 2/24/82 0815 --- 
I 

i 

2/8/82 0800 2/16/82 0830 2/24/82. 0900 L-C hDA 

No detectable activity 

Time lag between Date Off and Date Counted was due to the H-4 HPAL move 
** . 

cy: J. Miller, H-1, F'S 810 
. J. Larkin, H-1, PIS 810 ' FE-3 Log 82-61 
R. Dvorak, H-1, b S  810 FE-16 Log 82-63 

. File WNR Log 82-62 

! 

. .  
fram to S!-43. . . .  

I 

I 

I 

I 



. - _- ..... . . . . .  - .  . 

. . . . . .  . ._ . 4 -.,:= . . . . . .  . . . . . . . . . . . . .  . .  

Lo(I SCIENTIFIC UIORATORY 
UNILERSITY OF CALIFORNIA 

. .  , OFFICE, M E M O R A N D U M  ' LOSALAMOS.NEW MEXICO 87515 

TO .. William F. Rmro, Specialist, H-1, MS 401 DATE: 

, FROM . ,Dru Nler, H-4 Health Physics Anaiysis 'Laboratory 3l? 
I 

' SUBJECT OF W F  SAm SAW= 

' H-4-WFL-10-82 ' I  

SYMBOL ; 

r: MAIL  STOP 749. ' 

I 

I 

I . .  

. .  
LAMPF stack ssmples have been g m  analyzed using the Ge(L1) detector 
and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I. 
dates, and tires are as shown on the samples.' The.activities, in 

' . microcuries, are the total activities.on the samples and are corrected 
to the dates and tines the filter papers were collected. 

. .  

' 

The sample identificatioRs, 

. .  
, '  

I Table I 

Stack Date Time Date T~IIE '**Date Time . 

Sile' On on O f f  - .  Off Counted Counted. 

FE-3 1/25/82 0900 2/1/82 0900 2/23/82 0900 

FE-16 1/25/82 0900 ' 2/1/82,, 0900 2/23/82 '0945 

WNR 1/25/82 0900 2/1/82 0900 2/23/82 1030 . 

,Isotope (s) 
203Hg -. 

. --c 

I 

Act ivi tv $Xi) .: . 

. 4 ; l  X 

* 
NDA 

. mp.. 

. .  
I .  . .  

* 
No detectable activity 

Time lag between Date Off and Date Counted was due to the H-4 HPAL mve f rom OFR to SP-43. 
:* 

Cy: J. Miller, H-1, MS.810 I .  

. .  

' J. Larkin, H-1, FS 810 FE-3 Log 82-50 1 
R. Dvorak, H-1, MS 810 FE-16 82-48 .: 

WNR Log 82-49 
. . .  

File 

. .  
I 



... .. 

. . . . . . . . . .  . . . .  . . . . . . . . . . .  . .-.. -.. - , ...... - . . . . . . . . . . . .  .-. 

. L a  h ECIENTIFIC UOORATORY'.  
UNIVERSITY O f  CALlFOf7%lA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Exr: 

. O F F I C E  M E M O R A N D U M  
' . William F. Roanero, Specialist, H-1, 'MS 401 'DATE: 2/25/82 @gjibo. TO . 

. .  
FROM . Dru.F'uller, E-4 Health Physics Analysis Laboratory 

SUBJECT G A E M  ANALYSES OF W F  STACK SA!%J?IXS ''1. 

SYMBOL : 

K MAIL STOP 

H-4-HPAL-9-82 

749 
I 

I 

LbMpF stack sawles have been gamna analyzed using the Ge(Li) detector 
and 4,096 channel pulse height malyzer. 

4 '  
I .  

The sample results are shown in Table I. 
dates, and tires are as shown on the samples. The activities, in 

to the dates and times the filter papers were collected. 

The sample identifications, ' 

. microcuries, are the total activities on the. saniples and are corrected '. 

Table I 
. . .  . .  Stack Date T L i  Date Tixie Date ' Tim . .  

Samle . O n  on O f f  Off *- 
FE- 3 1/18/82 0800 --1/25/82 0900 2/22/82 1000 5.1 X.10- 

* 
. .  FE-16 1/18/82. 0800 1/25/82 0900 2/22/82 1030 - -- NI=A 

. .  

WNR 1/18/82 0800 1/25/82 0900 2/22/82 1100 c-- ' P.DA 

. .  
* 
* No detectable activity 
Time lag between Date Off & Date'Counted was due to the H-4 HPPL move Erm~CFT? to'SI-43: . 

. .  

FE-3 Log 82-41 . ' 

. Cy: J. Miller, H-1, ElS 810 
J. Larkin, H-1, MS 810 

. R. Dvorak, H-1, E 5  810 E-16 Lag 82 40 , ; ' 

. File IJNR L q  82-42 ' 

I 



LO8 - SCIENTIFIC UBORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Ext: 

OFFICE MEMORANDUM 

- .. TO . . William F. Rmro ,  Specialist, H-1, plls 401 DATE. 1/21/82 

; @%- 
. .  . . -  

i _... 

FROM . , Dru Riller, E-4 Health Physics Analysis Laboratory' 
B 

MAIL STOP 749 
I 

FE-3 

FE-16 

LAMpF stack smples have been g m  analyzed using the Ge(Li) detector 
snd 4,096 channel pulse height znalyzer. 

The sample results are shown in Tsble I. The s w l e  identifications, 
dates, arAd tires are as s h n  on the s q l e s .  The zctivities, in . .  

. microcuries, are the total activities on the samples znd are corrected 
to the &tes and 'times the filter papers were collect&. i 

I 

Table I 

?ate T h e  Date Tire Bte Til32 
on - On Off - O f f  counted Counted Isotope (s) V '  

1/12/82 0800 1/18/82 0800 1/21/82 1115 203m j 6.0 x 
1/12/82 0800 1/18/82 0800 ' 1/21/82 1145 . I  

1/12/82 0800 . 1/18/82 0800 : 1/21/82 1330 
.I . 

I 

NDA 

--- I. NDA 

* --- 
8 

* .  
,110 detectable activity 

Cy: J. Miller, H-1, MS 810 
. J. Larkin; E-1, MS 810 

R. Dvorak, E-1, M S  810 
File 

I 

I 

I 

I 



TO 

FROM 

SUBJECT : 

SYMBOL : 

MAILSTOP : 

- .  

Date . 

On 
1/11/82 

- .. 

LOS A'LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA.  

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext: 

O F F I C E  M E M O R A N D U M  

Jerry Miller, Assoc. H-1 Group Leader, MS-'810. DATE: 1/19/82 

Dru Ful l e r ,  E-4 Health Physics Analysis 

GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER 

E-4-HPAG7-82 

749 

.'J 

kkoratory ' ' I  
I 

I 

An activated charcoal f i l t e r  (stack) has been gamina analyked u s i n g  
the Ge(Li) detector and 4,096 channel pulse h e i g h t  analyzer. 

The analysis results a re  shown i n  Ta.ble I .  
, 

T h e  to ta l  a c t $ v i t i e s  
have been corrected t o  the sample removal time. I .  

' Table I 

Tine Date Time Date Time' Tot'al 
On - O f f  ' Off Counted Counted Isotope( si) Activity(pCi 1 

1420 1/18/82 1300.  1/19/82 1530 1850s . :  4.6 X 10- 

1.3 X ' 203' w :  

. .  

Cy: ' W. R m o ,  El-1, Ms 229 
J. Larkin, E-1, NS 810 

F i l e  . . 

. .  
. R. Dvorak, HA, MS 810 

. .  . 

I 



_. . . . . . ... .. . .--. . . - .. . . . - - .-.- . .. _.... . . .- .. . _. - . . .  

TO 

FROM 

SUBJECT 

SYMBOL . . 

MAIL STOP. 

Stokk 
Sample 

. .  

FE-3 

FE-16 

tam 

.... 

. . .  L O I  UAMO6 8ClENTlFlC UIORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXIC0.87545 
Telephone Ext: 

OFFICE MEMORAN.DUM . 

_ .  William F. Rcmero, Specialist, H-1, P S  401 DATE: 1/13/82 

Dru Fuller, H-4 Health Physics Analysis Laboratory':2'' 

1 

H-4-JiPAL6-82 . 

749 
I 

LAMPF stack samples have been g m  analyzed using the Ge(Ci) detector 
and 4,096 channel pulse heisht analyzer. 

1 .  

The sample results are shown in Table I. 

microcuries, are the total activities on the sarples and +e corrected 
to the dates and tires the filter papers were collected. 

The'sample.,identifications, 
dates, and t h s  are as shown on the samples. The activities, in :. 

; 

. I  

Table I I 

Late 
on 

1/4/82 

1/4/82 

1/4/82 

Tirne Date Time 
o n '  - Off off - 
0800 1/12/82 0800 

0800 1/12/81 0800 

0800 1/12/82 0800 

Cy: J. Miller, H-1, MS 810 
J. Larkin, H-1, Ms 810 
R. Dvorak-, H-1, MS 810 

' File' 

Bte Tirt-dt 
counted counted IsotoPe(.s) Activity WCi) 

I 

I .  

203 
1/13/82 1330 , H g  8 .9  

1/13/82 1200 . --- *m 
1/13/82 1130 --- NDA 

I 

I 

FE-3 Log 82-19 , 
FE-16 Log 82-17 
WNR ILXJ 82-18 

. . . .  
I 
I 
I 

I .  



. .  
. .  

u I . A l A W W  8CIENllFIC LABORATORY ' 

OFFICE M E M O R A N D U M  
UNIVERSITY.OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
- 
Telephone Ext; 

William F. Rcrrero, Specialist,. H-1, MS 401 DATE:. 1/12/82 TO 

g ' .  
Dru Fuller, H-4 H e a l t h  Physics Analysis Laborat0 FROM 

SUBJECT : 

' SYMBOL : 

MAIL STOP. 

I 

749 

. . .  

. .  

LAMpF stack q l e s  have been gamm analyzed using the e(&) detector 
and 4,096 channel pulse height analyzer. . .  . I  

. .  
. .  

The s q l e  results are shown in Table I. 
dates, and t h s  are as shown on the samples. The activities, in 
microcuries, are the total activities on the samples and are corrected 
'to the dates and times the filter papers were collected. 

The sample identifications, 

. .  
I 

' I  

. .  . . . .  . .  

. . .  

Ci). . Activitv (U 
# . .  . .  . - ,  . .  

Isotolse ( s) 

Table I 

m t e  Time . Date T b  
- . I - .  O f f  .off courited ' ' 'counted 

. .  . . . .  
. .  

. .  . 

1/4/82 0800. '1/12/82 1630 

1/4/82 0800 1/12/82 1530 

\ .  

Time 
o n :  - 
0800 

0800 

0800 

Date 
on - 

I 

- 3 . '  . . 
1.2  x 10 .12/28/81 FE-3 

. .  * ' N D A  12/2 8/81 FE-16 

1/4/82 0800 . 1/12/82 1500 I m WNR 12/2 8/81 

. .  

. .  

I .  

I 
I 

Cy: J. Miller, H-I., MS 810 
J. Larkin,. H-1, MS 810 
'R. Dvarak, H-1, MS 810 
F i l e  . .  

FE-3 Lag 82-03 
-16 TOq 82-02 
WNR 82-01 

I 



. - .. ._ . . . 

- 

. . .. . . . . 

t 

TO 

FROM 

SUBJECT 

SYMBOL' 

M A I L  STOP 

Date 
On 
7 

1/5/82 

O F F I C E  M E M O R A N D U M  

J-erry,Mi 11 er ,  Assoc.. H-1 Group Leader , MS-810 DATE: 

Dru Fuller, H-4 Health Physics Analysis Laboratory 23 

GAMMA ANALYSIS O F  l+AMPF CHARCOAL FILTER 

H-4-HpAG5-82 

749 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext: . 

I 
I 

I 
I 

' I  

! 

An ac t i va ted  charcoal f i l t e r  (s tack)  has been gamma analyzed us ing 
t h e  Ge(Li) . de tec to r  and 4,096 channel pu lse he igh t  analyzer. 

The ana lys is  r e s u l t s  are 'shown' i n  Table I. 
have .been corrected t o  the  sample removal time. . I 

The t o t a l  a c % i v i t i e s  

I .  

Time 
On - 

0940 

Date 
O f f  

1/11/82 

Time. 
O f f  ' - 

1420 

Cy:" W. Ramerb,.~-l., MS 229 
J. Larkin, H-1, M S  810 

. R. Dvorak, H-1; MS 810, 
' F i l e  

. .  
. .  

.... 
. I  

.Tab le  I 
. .  . .  

Date Time Tota l  
Counted ,Counted Isotope(s') A c t i v i t y ( p C i )  

. .  
. .  

1/13/82 1100 ,203Hg 2.0 x lo" 
1850s . .  ' 5.0 x ' .  .' 

'.' 

4. 
. .  '. 

I .  

I 



. .  

. .I 

' .  . 

LOS ALAMOS SCIENTIFIC LABORATORY 

0 F F I C  E M E M 0  R A N  D U  M. 
UNIVERSITY OF CALIFORNIA 

LOS:ALAMOS. NEW MEXICO a7545 
Telephone Ext: 

Jerry Miller, Assoc. H-1 Group Leader, MS-810 DATE: 1/11/82 - . ' TO 

FROM 

SUBJECT 

SYMBOL 

M A I L  STOP 

, Date 
' On - 

Dru Fuller, E-4 

GAMMA ANALYSIS 
H-4-EP-2-82 

749 

. .  

Health Physics Analysis Laboratory's 

OF LAMPF CHARCOAL FILTER 
I 

I .  

I 

An activated charcoal f i l t e r  (stack) has been gamma analyzed us ing  
the Ge(Li') .detector  and 4,096 channel pulse height analyzer. 

The analysis resu l t s  a re  shown i n  Table  I .  The to t a l  a c h v i t i . e s  
have been corrected t o  the sample removal time. 

I 

I .  

I 

' Table I . 
I 

I 
. .  

Total Time . Date Time . 'Date . Time 
-. On '. - O f f  - Off Counted Counted Isotope( s:) Act i v i  t y  (1.1 C i ) .* 

I .  

1015 1/5/82 0940 . 1/7/82 1150 75se i 4.2 x 
' 8.6 .X 10-3 . ' 

3.0 X 

. 12/28/81 
185- ' 

203 . 1 
H s  

I 
I 

I 

I .  

Cy:" W. Raner~, H-1, .MS 229 
J. Iarkin, H-1, MS 810 
R. Dvore, H-1, MS 810 
F i l e  

I 

. I  



. ... 

memorandum Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

10: Jerry Mil ler ,  H-1 Assoc. Grp. I-&., LAMPF . DATE: 1/5/83 . 

.I% 
FROM: Dru Fuller ,  H-4 HPAL MAIL STOPITELEPHONE: F692/7-7797 

SUBJECT: GAIWl m Y S E S  OF W F  SAMPLES 

LAMPF 'water samples have been g m  analyzed using the ~ e ( ~ i )  'detector 
and 4,096 channel pulse height analyzer- 

The results are sham in Table I. 
noml ized  to one (1) liter and have been corrected to  the sample 
collectim dates and times. 

The cmcentratims have been 

TABLE I 

Sample 
ID 

West Lagoon 

Sarrgle Date 
Counted 

Sample 
Date Time 

12/27/82 0800 1 2/2 7/8 2 

Time 
counted 

1130 

East Lagoon 12/27/82 0800 12/27/82 1315 

Isotope (SI 

7Be 

54m 

5 6 ~ 0  

57c0 
.58,. 

' 22Na 

' '83Rb 

84Rb 

7Be 

*2Na 

54Mn 

56co 
57c0 

58co 
83& : 

84Rb 

Activity WCi/ l )  

3.8 X 10-1 . .  

9.2 'X 

9.2 x 
1.0 x 
2.6 X 

2.9 S 

3.3 x 
5.3 x 10-A 

3.6 >I 10-1 
8.8 X 

6.7 x 
6.2 ;X 

2.6 X 

2.8 X lo-* 
3.6 X 

6.6 X. 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, ti-1, MS H 8 1 0  
F i l e  



.memorandum Los Alarnos National Laboratory 
Los Alarnos.New Mexico 87545 

10: Jerry Miller, H-1 Assoc. Grp.'Ldr., LPMPF DATE: 1/5/83 

FAOM: Dru ' Fuller,' H-4. W a r n  MAIL sroPtrixEPnoNE: F6 92/7-779 7 

SYMBOL: H-4-m&288-82 

SUBJECT: G?W" ANALYSES OF W F  

W F  water samples have been g m  analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are shown i n  Table I. 
normalized to  one (1) liter and have been corrected to  the sample 

The ccncentrations have been 

collection dates and times.' 
r 

Sample 

xo-2 

' I D  

XC- 3 

XO-4 

XO-5 

XO-7 

W - 1  

wo-2 

n=;T &I MOD 

Sample 
Date 

1 2/2 7/8 2 

12/27/82 

12/27/82 

12)/27/82 

12/27/82 

12/27/82 

12/27/82 

12/27/82 

* 
N o  detectable activity 

Sample 
TiRE 

(3800 

0800 

0800' ' 

0800 

0800 

0800 

0800 

080'0 

TABLEI  

D a t e  
Counted 

12/27/82 ' 

. .  

12/28/82 

12/28/82 

i 2/28/82 

1 2/2 8/8 2 

12/27/82 

12/28/82 

12/27/82 

Cy: J. Larkin, H-1, MS E810 
R. Dvorak, E-1, MS H810 

' File 

T h  . 
counted 

154C 

1000 

1015 - 

1C30 

1120 

1430 

113G 

1400 

Isotope (s )  

7Be 
22Na 
56~0 

57~0 
58~0 1 

84Rb 

7Be 

7Be 

83Rb 

--- 
- -- 

--- 

--- 
1?7Xe ' 

A c t i v i t y  &Ci/ l )  

6.6 X 10' 

4.2 X 10-1 
4.9 x 10-l 
1.0 x loo 
1.6 X 10' 
6.9 X 10' 

0 .1.0 x 10 
9.4 x 
1.5 X 10-1 

- .  
NDA 

NDA 

* 

JmA . .  

NDA . 

7.7 x 



Los Alamos National Laboratory 
Los AlamoqNew Mexico 87545 memorandum 

. .  . .  . . .  . .  

TO: J-KY Miller, H-1 Assoc. Grp. L d r . ,  LAMPS? DATE: 12/30/82 

mom ~ r u  Fuller, H-4' HP ?is MAIL STOPITELEPHONE: F692/7-7797 . 

LPMPF water samples have been gama analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. ' 

The results are s h m  i n  Table I. 
nonnalized to one (1) liter and have been corrected to the s q l e  

The concentrations have'been 

collection dates and times. 

West Lagoon 12/'20/82 0800 
. .  

TABLE I 

Date 
counted 

12/20/8.2 

Time 
counted ' IsotoPe'(s) 

1230 7Be 

. 52m 

5 6 ~ 0  

; 57c0 ' 

58~0 
83Rb 

7Be 

54Mn 
56c0 

' ' 57c0 

5 8 ~ 0  

. ' .22Na 

M n '  , 54 

22Na 

' 83Rb 

East Lagoon 12/20/82 0800 12/20/'82 1315 
I .  

Activity (/JCi/l) 
. .  

6 . 0 . X  10-1 
1.1 x 
5.3 x 
1.i x 
1.0 x 
3.2 X 
4.3 x lo-* 
3 .9  x 
2.4 X 10-1 
7.7 x 10--j 
3.3 x 
4.7 x 10--j 
1.8 X 10-3 
1.8 x 
3.2 X 

Cy: J. Larkin, H-1; MS H810 
. R. Dvorak, H-1, MS H810 

F i l e  



Los Alamos National Laboratory 
Los AlamoqNew Mexico 87545 memorandum 

10: Jerry Miller, H-1 Assoc. 

FROM: D ~ u  Fuller, H-4.W * 2s 
SYMBOL: H-4-HPAL-282-82 

s-7 WtM.  0 Yzgles. G r p .  Ldr., LAMPF DATE: 12/30/82 

MAIL STOPITELEPHONE: F692/7-7797 

W F  water samples have been gama analyzed using the G e ( L i )  detector 
dnd 4 , 096 channel pulse height analyzer. 

The results are shown in Table I. 
noml ized  t o  one (1) liter and have been corrected to the s a m p l e  
collection dates and times. 

The ccnaentrations have been 

7 

- 

Sample 
ID D a t e  
xo-2 12/20/82 

Fro-1 , 12/2 0/8 2 

m-2 12/20/82 

'JET & MOD . 12/20/82 

MPF-64 , 12/20/82 

SamPIe 
Time 
0800 

0800 

0800 ' 

0800 

0800 

* . .  
. .  No detectable activity 

TABLE I 

Date 
counted 
12/21/82 

12/20/82 

12/20/82 

12/20/82 

12/20/82 

Time . .  

counted ' 'ISOtOpe(s) 

1415 7Be 

54Mrl : 
56c0 
57,. 

58co 

' 22Na 

* . 83Rb 

1415 ' . --- 
1530 --- 
1445 l2'Xe 

1510 --- 

A c t i v i t v  UCi/l) 

4.3 x lo1 
3.9 x 10-1 
1.7 X 10-1 
2.9 X lo-' 
7.7 x 10-1 

1.1 x loo .  
2.7 X'lOo 

*NDA 

NDA 

5.8 X, 

NDA 

Cy: J. Larkin, H-1,' MS H810 
R. Dvroak, H-1, M S  H810 
File 



Los Alarnos National Laboratory 
Los Alarnos;New Mexico 87545 memorandum 

10 Jerry Miller,  H-1 Assoc. Grp .  Ldr. , ,  L&PF . ,DATE: 12/17/82 

FROM: D m '  Fuller, H-4 HPAL * MALSTOP;TELEPHONE: F692/7-7797 

LpMpF water sanples have been gamna analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are sham i n  Table I. The concentrations have been 
n o m l i z e d  to one (1) liter and have been corrected to the s q l e  
col lec t ion  dates and times. 

~. 

Sample Sample 
ID Date 
xo-2 12/13/82. 

I 

XO-3 

XO-4 

1 2/13/8 2 

12/13/82 

TABLE I 

Sample Date T h  
Time counted Counted 

0800 12/14/82 0915 

0800 12/13/82 ' 1445 

0800 12/13/82 1510 

,. 

ISOtope'CS) 

7J3e 

43K 

441sc 

46sc' 
' 47%' 

52m 
54Pn 

5 8 ~ 0  

.7& 

7, 

57c0 

5 8 ~ 0  

22 N a  

24Na : 

. 4 8 ,  . . 

a,. 56c6 
5'7 
, co ' 

83Rb 

Activity (rJCi/l) 

1:7 X lo2 
5.5 x' 10-1 

2.9 x loo 
1.9 x loo 

1;2 x loo 

3.7.x loo  
5.5 x 10-1 

. 3 . 1  x loo  
1.0 x 100 

1.7 X lo1 

. .. 
4.6 X 10-1 

1.3 X 10' 

0 . ' .  

0 
1.1 x 10 

1.8 X 10 

2.7 X 1.0-l 

4.8 X. 10-1 

1.3 x 
2.4 X " 

Continued 

Pa& 1 of 3 



memorandum Los Alamos National Laboratory ' 

, Los Alarnos,New Mexico 87545 

10: Jerry Miller,. H-1 Assoc. Grp. Ldr-, LPMPF . . DATE: 12/17/82 . ' 

FROM. MAIL STOPITELEPWONE: F692/7'-7797 

swaoc: H-4-HPAL-275-8'2 Continued 

LpMeF water samples have been gama analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are shown in "able I. 
normalized to one (1) liter and have been corrected to the s q l e  
collectim dates and times. 

The coplcentrations have been 

r 

Date Time ' 

Date Time -le counted Counted 'Isotope'(s) Activity @Ci/l) 
' .  Sample ' . Sample' 

' I D  
.xo-5 ' ' 12/13/82 0800 12/13/82 . ' 1530 . --- *NDA 

XO-7 . '  12/13/82 . 0800 . . 12/13/82 1550 --- ' NDA 

-1 12/13/82 ' 

m2 12/13/82 

%I' & MCD 12/13/82 

West Lagoon 12/13/82 

0800 

0800 

0800 

0800 

'. 

12/13/82 1345 

12/13/82 1610 

12/i3/82 1410 

12/13/82 ' 1230' 

hDA 

1.1 x 
. . 6.4 X 10:' 

8.0 X 

6.4 :X 

4;7 x 
8.5 x 
9.6 x . ' 

1.1 x ' _  

3 . 3  'X 
4 . 3  x . 
3 . 6  X 

Continued 

Page 2 of 3 



. .. 
. I' 

Cos Alarnos National Laboratory 
Los Alamos.New Mexico 87545 * memorandum 

Ldr., LPMPF DATE: 12/17/82 

MAIL SIOPITELEPHONE: F692/7-7797 

. and 4,096 channel pulse height analyzer. 

The results are shown in Table I. The cancentrations have been 
normalized to one .(1) liter and have been corrected to  the sample 

r collection dates and times. 

' . sample 
ID Date 

East Lacpon 12/13/82 

TABLE I 

Sample Date Time 
Time . Counted counted 'Isotope( S) 

0800 12/13/82 1300 7Be . . 

' 22Na 
54m 

56co 
57co 

1 58co 

83Rb 

. .  

* 
N o  detectable activity 

'Activitv bCi/l) 

2.4 X 10-1 
8.2. x 
5.5 x lo-5 
5.6 x 

1 . 7  x , ' 

1.7 X 

3;2 X 

Cy: -J. Larkin, Fi-1, MS H810 
R. Dvorak, H-1. M S  H810 

' F i l e  

I 

Page 3 of 3 



memorandum Los Alamos National Laboratory 
b s  Alamos,New Mexico 87545 

1 0  

fROM: 

SYMBOL: 

SUBJECI: 

-@e 
ID 

xo-2 

Wo-1 

wo-2 

.Jerry Miller, H-1 Assoc. Grp. L d r . ,  ~~ ' ' DATE: 12/10/82 

 MA^ SrowiuEPnouE: F692/7-7797 D r u  Fuller, H-4 HPAL * ' 
H-4-HpAG270-82 

GAPMA ANALYSES OF LAMPF WXl333 SAMPLES 

LWEF water sanples have been gamM analyzed using the =(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are sham in Table I. 
normalized to one (1) liter and have been corrected to the sample 
collectim dates and times. 

The concentrations have been 

SaFPle I -le' Date Time . 

Date Time counted Counted ' Isotope(s) Activity @Ci/l) 

12/6/82 0800 

12/6/82 ' 0800 

12/6/82 ,0800 

12/7/82 1400 7Be 

. .  24Na 
43K 

44Msc 
: 4 7 s  

4av 
'.* .5+, 

54ml 
56-. 

57c0 

s%O 

127Xe 

5? 
'Mn 

83Rb 

lg8Au 

12/6/82 1530 --- . .  

--- 12/7/82 . 0845 , 

TX h MOD 12/6/8 2 0800 12/6/82 1330 127Xe 

1.7 X lo2 
0 8 ; 2  X 10 

4.1 X 10' ' 

1.8 X 10' 

7.1 X 10-1 

6.5 X 10' 

8.9 X 10-1 
0 '  1 .4  x 1.0 

2.8 X 10' 

5.1 X 10' 

'2.3 x ioo 

4.4 x loo 

1.9 x loo 
6.8 X 10' ' 

2.6 X 10' 

*NDA 

NDA 

1 . 4  'X 

. .  
Continued 



. -  

TD: 

.SYMBOL: H-4-HPAG270-82 Continued 

Jerry Miller, 'E-1 A S S ~ .  Grp. Ldr., LI?,MPF DATE: 12/10/82 

J'": GAMM?i ANALYSES OF LAMPF WATER S A M P L E  

TABLE I 

Sample 
ID 

West Lagoon 

'Sample Date Time 
Date Time counted Ceunted J- 
Sample 

12/6/82 0800 , 12/6/82 1025 : 7- 

22Na  

5h 
56co 

' 57c0 
. . 58- 

' -83& 

' 84Rb 

East Lagoon. 12/6/82 0800 12/6/82' 1025 

Lagoon Overflow 12/6/82 0800 

.* 
N o  detectable  a c t i v i t y  

12/6/82 1400 

Cy: J. Larkin, H-1, MS H810 ' 

. R. Dvorak, H-1, M S  H810 ' 

File 

7Be 

5 6 ~ 0  

5 7 ~ 0  

58co 

' 7Be 

5 6 ~ 0  

5 7 ~ 0  

.58c0 

M n ,  54 

83Rb. . 

Mn 5.; 

83Rb 

84Rb 

i l c t iv i tv  ( C i )  

5.6 X 10-1 ' 

8.1 x 
1.0 x lo-" 
1.1 x 
2.9 X 

4.0 X 

3.8 X ' 

6;3 x 
2.2 x.10-1 
.4.3 x 

-3 ' . 
3.8 X 10 

1.4 X 

1.7 X 

3.5 x 
2.1 x 10-I 
'4.0 x 
3.5 x 
1.6 X 

1.7 X lo-* 
3.0 X 

6.7 x 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum. . . .  

. 10: Jerry Miller ,  H-1 As=. Grp. Idr., LAMPF DATE: 12/1/82 ' 

' FROM: D r u  Ful le r ,  H-4, WAL df . .  

MAIL STOPIIELEPMONE: F692/7-7797 . 

SYMBOL: H-4-HPG263-82 

LpMpF water saqles have been gamm analyzed using the =(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are shown i n  Table I. The concentrations have been 
normalized t o  one (1) liter and have been corrected to the s q l e  
collecticm dates and times. 

r 

TABLE I 

sample m 
sample Date 
Date T h  

Time 
counted A c t i v i t y  bCi/l) 

*NDA X07 11/29/82 0800 11/30/82 0845 

1500 11/29/82 0800 11/29/82 ;NDA ' 

w02 

Target & Mod. 

W e s t .  Lagoon 

11/29/82 0800 . 11/29/82 

11/29/82 ' 0800 1 1 /2 9/8 2 

ii/29/82 . 0800 ' 11/29/82 

,1530. NDA 

1.8 X 127~e 151 5 

1245 
7Be' 

. .  43K 
4ev 

52, 
54m 

57- 

58- 

75se 

22Na 

56c0 : 

83Rb ' 

' 84Rb  

4,9 x lo-l 

8.9 x 
3 . ~ ~  , . ' . 

8.9 x 
8.4'~ 
8.7 .X 

8.4 X'10-3 

, .  

1.8 X 

3.1 X 

7.8 X 10-3 

4 . 7  x 
9.4 x 

detectable  a c t i v i t y  

Cy: J. Larkin, H-1, MS H810 
' R. Dvorak, H-I, MS H810 

I .  

F i l e  



Lbs Alamos National Laboratory 
' Los Alamos.New Mexico 87545 memorandum 

' 1 0  

FROM 

SYMBOK 

SUBJECI: 

Jerry Miller, H-1 Assoc. G r p .  U k . ,  LAMPF DATE: 12/1/82 

Dru Fuller, H-4, HPAL MAIL S T O P ~ ~ E P H O N E :  F692/7-7797 

H-4-HPAG26 3-8 2 

G?ilW& ANAI,YSES OF LAMPF SAMPLES 

w water samples have been gamM analyzed using the ~e(L i )  detector 
and 4,096 channel pulse height analyzer. 

. 

* '  

. . Sample 
ID 

East Lagoon 

The results are shown in Table I. 
normalized to one (1) liter and have been corrected to the sanple . 
&llection dates and t-. 

The coplcentrations have been 

Sample 
Date 

11/29/82 

Lagoon Overflow 11/29/82 

I 

Cy: 'J. Larkin,'H-1, plS H810 
R. Dvorak, H-1, M S  H810 
F i l e  

Sample 
T h  

0800. 

0800 

Date 
counted 

11/29/82 

11/29/82 

Time 
counted 'Isotope (SI' 

1430 ' 7Be . a 

. 22N, 

54Mrl 
56c0 

' . 57c0 
58c0 

1145 7, 

22NEl 
54bm 
57, ' ' 

58c0 

Rb 8.7, 

84Rb 

8,3Rb ' 

84Rb 

Activity (II Ci/l) 

2 . 1  x loc1 .. 
8.6 X ' '. 
3.7 x 

-3 ' 3.7 x 10 

1 .4  X 10 

1.6 X 10 

3..1 X 

-2 . , 

-2 ' 

5.8 X 

1.7 X 10-1 
. ' ~ 9  x 
5.1 x 
8.9 x 
1.2 x 
2.9 x. -. 
5.1 X 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

. .  

memorandum. 
10: Jerry Miller, H-1 Kdr., LAM€%' . DATU 12/1/82. 

PROM: Dru Fuller,. H-4, MAIL STOP~ELEPMONE: F692/7-7797 

SYMBOL: H-4-HpAG258-82 

SUBJECI: GpMvlA ANALYSES OF LAMPF WDER SAM!?= 

IAMPF water samples have been gamna analyzed Using the Ge(U) detector 
and 4,096 &&me1 pulse height analyzer. 

The results are shown in Table I. 
norrralized to one (1) liter and have been corrected to the sanple 
collection dates and times. 

The concentrations have been 

e 

Lampf Lagoon Overflow 11/22/82 

Cy: J.. Larkin, H-1, NS H810 
R. Dvorak, H-1, b1s H810 
T i l e  

Sample . Date Time . 

Time Counted Counted 'Isotone'( S) 

0800 11/22/82 ,1500 7Ek 
54,, 

5%0 
5TC0 

58m 

. .  , 83% 

8 4 
1 

Pb " 

Activity (IlCi/l) 

\ 
2.2 x 10-l. 
3.8 x ' .  

7 
3.8 X lo-" 
1.1 x 
1;3 X 

2.9 X 

5.8 X 10 -3 ' 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

. .  

~~ 

10: Jerry Miller, H-1 Assoc. Grp. Ldr.* LAMeF WE: 12/1/82 

FROM: D r u  Fuller, H-4, HP&* MAIL BIOP~ELEWONE: F692/7-7797 

SYMBOL: H-4-HpZG-258-82 

SUBJECI: Gp,@m?i ANALYSES OF WI733 SAMPLES 

LpMpF water samples have ken gamm analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are shown i n  Table I. 
nomlized to one (1) liter and have been corrected to the sample 
collecticm dates and times. 

The conoentrations have been 

Sample 
ID 

W e s t  Lagoon 

East Lagoon . .  

T A B L E I  

Date Time 
D a t e  Counted 'Isotorne(s) A c t i v i t y  (p Ci/l) 

I' 

11/22/82 0800 ' 11/22/82. 1345 7Be 5.7 x 10-1 . 

' 22Na' 1.1 x 
24Na . 9.1 x 10 
52Ml 5.3 x 
54m 1.1 x 

., 56~0 8.3 x 

58~0 3.4 x 
7 !& 

-3' . . .  .. 

57c0 . . 2;6 X 

1.1 x' 
83Rb . 7.8 X 

11/22/82 0800 11/22/82 ' '1430 

Target& M o d .  11/22/82 0800 11/22/82 1615 

84Rb 1.2.x 
7r3e 2.3 X 10-1 
22Na '7.8 x 10-3 
54m 3.4 x 
57c0 1.4 X lo'* ' .  

127xe , 1.1 x . .  

58co ' 1;'4 X 
83Rb 3.2 X 

J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810' 
F i l e  . 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

. n  

SYMBOL: H-4-HPAL2 58-8 2 

SuUECT: G?Wl?i ANALYSES OF LAMPF WATER SAMPLES 

water samples have been gamM analyzed using the Ge(I;T) detector 
and 4,096 channel pulse height analyzer. 

The results are shown in Table I. 
normalized to one (1) liter and have been corrected to the sanple 

The conentrations have been 

oollection dates and times. 

sample Sanq?le 
Date Time 
11/22/82 0800 

wo1 

w02 

11/22/82 . 0800 

11/22/82 0800 

Lampf MPF 64 11/22/82 0800 

' etectable activity 

T A B L E I  

Date Time 
counted counted '~'ISotOTx3'( . S) 

11/23/82 1515 7Be 

46sc 
47sc 
4gv ' .  

* .51c, 
5% . 

54m 

4Na 
43K , 

9.7 x lo1 
9.2 X 10' 
1.9 x 100 
6.9 x 
3.6 X 10-1 
6.2 'X 10-1 
6 . 6  X lo-' 
2.3 X 10'. 
3.7 x 10-1 

56Co '' '.6.0 X lo-' 
57c0 , 9.9 x 10-1 
57Ni 9.0 x 10-1 
58cd 2.2 x loo 
88Y 1.1 x 10-1 

' 182Ta.. 4.7 x 10-l 
1 1/2 2/8 2 1530 -- _- *NDA 

hDA 11/22/82 1550 ---- 
11/2 2/82 1630 ---- NDA 

. Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
File 



Los Allamos 
memorandum Los Alamos National Laboratory 

Los Alamos,New Mexico 87545 

TO: Jerry Miller, H-1 

FROU: Dru Fuller, H-4, HPAT., 

. SYMBOL: H-4-HPAG263-82 

SUBJECI: G?M% ANALYSES OF LAMPF WATER 

LAMPF water samples have been 

MAIL STOP~ELEPUONE: F692/7-7797 

and 4,096 channel pulse height analyzer. 
The results are shown in Table I. 

collection dates and times. 

The cancentrations have been 
. normalized t o  one (1) liter and have been corrected to the sample 

I: - 

Sample 
" ID 

x02 

Sample . Sanrple 
Date Time 

11/29/82 0800 

'. 

XO 3 

X04 

X05 

11/29/82 0800 

11/29/82 0800 

11 /29/82 0800 

Date Time 
counted counted 

' 3.1/30/82 0900 

11/29/82 '1 545. 

11/29/82 1600 

1 1/30/8 2 0830 

'Isotope (s) 

7E?e . .  

24Na 
4ZK 

43K 
44Msc 

48v 
'lcr . 

52m 
541y.I 

56~0 .. 
57c0 

5 8 ~ 0  

, 47sc 

' 57Ni ' 

82Br 
1 5 1 8 ~ ~  

Activitv Wi./l) 
2 .1.8 X 10 

'3.6 X lo1 
1.6 X 10' . 

1 3.5 x 10 
1.5 X 10' 

0 1.1 x 10 
3:9 x loo. 

0 3.1 X.10. 
0 .  5.0'X 10 . . 

6.4 X 10-1 . 

0 '  

1.8 X 10' ' 

1.2 x I O 0  

4.7 x loo 
'7..3 x 1o-I 

2.6 X 10 . 

8.3 X 10-1 

7Be 1.9 x 1 0 7 ~  
'Be 

57c0 : 191 x 
58~0 2.7 x la-* 

5.2 x loJ. . , 

----- fNDA 

, CY: J. Larkin, H-1, MS.H810 . . 
' R. Dvorak, M-1, H810 

f Pi 1- 



DATE COUNTED 

I 

1 

i. . I  . .  _ .  

i ! 
. .  

I 

I 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

1 0  Jerry Miller, H-1 Assoc. Grp. L d r . ,  LAMPF . DATE: 11/19/82 

FAOM: Dru Fuller, H-4 HP& 6 MAIL STOPITELEPHONE: F692/7-7797 

SI MBOL: H-4-HPAG 2 49-82 

LAMPF water sarrq?les have been gamna analyzed using the @(Id) detector 
and 4,096 channel pulse height analyzer. 

The results are shown in Table I. The concentrations have been 
n o m l i z e d  to  one (1) liter and have been corrected to the s w l e  
collection dates and times. 

TABLE I 

Sarrq?le . 

ID 

East Lagoon 

Date Time 

11/15/82 0800 11/19/82 0925 

counted 
Sample 
Date Time 

Lagoon Overflow 11/15/82 0800 11/19/82 

r 

Cy: J. Larkin, H-1, M S  H810 . ' 

R. Dvorak, H-1, MS H810 
File . 

1015 

A c t i v i t y  (PCi/l) 
-1 ' 2.1 x 10 

8.6 X lo-' 

1.5 X loT2 
1 ; 4  .X 

2.8 X 

4.5 x 

7.8 X lo-' 
2.3.x 10-l 

9.0 x lo-' 
1.3 X 

1'.4 X 10'2 
3.2 X 

5.9 x 



Los Alarnos National Laboratory 
Los Alamos,New Mexico 87545 . .  memorandum 

. 70: Jerry M i l l e r ,  H-1 AssOC. 

FROM D r u  Fuller, .H-4 HPAL 6 
Grp. Ldr., LAMPF 

n 

MAIL STOPITELEPWONE: F692/7-7797 

SYMBOL' H-4-€PAL-249-82 

UlMpF water samples have been gamM analyzed using the &(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are' sham in Table I. 
noml ized  t o  one (1) liter and have been corrected to the sample 

The cmcentrations have been 

collectian dates 
D 

Sample 
" .  ' I D  , Date 

XO-5 11/15/82 

'30-7 11/15/82 

'.VO-l 11/15/82. 

bo-2 11/15/82 

TGT & MOD 11/15/82 

'West Lagoon . 11/15/82 
. .  

r 

and t i n e s .  

Sample 
Time 

0800 

0800 

0800' 

0800 

0800 

0800 

* '  
.' N o  detectable activity 

TABLE I 

Date . 

Counted 

11/16/8 2 

11/16/82 

11/18/82 

11/18/82 

ii/i 8/82 

11/16/82 

Time 
counted 

1515 

1550 . 

1245 

' 1300 

1320 

1605 

-- 

'Be 

5%n 

54* 
56~0 
57c0 
5 8 ~0 

22Na . 

83Rb . 

84Rb , .  

'At2tivitv bCi/l) . ' 

' *NDA 

NDA 

NDA 

NDA 

' KDA 

w 

. .  

5.3 x 10-1 
1:1 x 
.5.3 x 
1.0 x lo-* 
8.3 X 
2.3 x 
3.1 X 

' 9.2 X 
1.4'X 

, 

Cy: J. Larkin, H-1, M S  H810 
R. Dvorak, M-1,  . M S  H810 
Fi le  

. .  



Los AUamos 
memorandum Los Alamos National Laboratory 

Los Alamos.New Mexico 87545 

OATE: 11/19/82 . 
T O  Jerry Miller, H-1 As=. Grp .  bk., LAMET 

F R ~ M :  D q  Fuller ,  El-4 

SYMBOL: H-4-HPALr248-82 

HAIL S~OPITELEPHONE: F692/7-7797 . I 

. .  

SUBJECT: GAWA ANALYSES OF L&Q@F 

W F  water samples have been g m  analyzed using the Ge(Li) detector  
and 4,096 channel pulse height analyzer. 

The results are shown i n  Table I. 
normalized to  one (1) liter and have been corrected t o  the sample 
col lec t ion  dates and times. 

The concentrations have been 

Sample 
ID 

xo-2 11/15/82 

XO-3 

xo-4 

11/15/82 

11/15/82 

Sample 
Time 

0800 

0800 

0800 

,TABLE I. 

11/16/'82 

11/16/82 

Time 
counted 

,3635' 

1425 

1445 ' 

'Isotope (s) Activi ty  @Ci/l) 

1.7 X lo2 
'2.4 X 10' 

4.8 X 10-1 

i.0 X 10 1 . 

9.4 x 10-l. 
1.0 x lo1 

0 3.8 X 10 
5.9 x 10-1 

0 1.1 x 10 ' 

0 1.2 x 10 
0 1.9 x 10 

.' 3.5 x lo0  
. , '  1.4 x 10-1 

3.5 x 10-1 
'1.5 X 10-1 

1.8 X ' 

Cy: J; Larkin, H-1, MS H810 
R. Dvorak, H-1,' MS E810 
File 



memorandum Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

n . .  

' 10: Jerry Miller, H-1 Assoc. Grp .  L d r . ,  LpMpF DATE: 11/10/82 

FRW- D~ Fuller, H-4 HPAL * MAC ST~PITELEPHONE:' F692/7-7797. ' 

SYMBOL: H-4-ma-244-82 

W F  water samples have been g m  analyzed using the Ge(Li) d e t k t o r  
and 4,096 channel pulse height analyzer. 

The results are shown in "able I. 
n o d i z e d  to one (1) liter and have been corrected to the sample 
collecticm dates and times. 

The concakrations have been 

Sample . Sample Sample 
ID. Date Time 

West Lagoon 11/8/82 0800 

\ 

East Lagoon 11/8/82 0800 

Date Time 
counted counted ' IsotoPe (s) 

11/8/82 1115 .7J3e 

22Na 

5%n ' 

54Mn 
5 6 ~ 0  

. 57m 

58c0 
83Rb 

134cs 

11/8/82. 1145 : 7Be 

54Mn 

5 7 ~ 0  

58m. 
83Rb 

134cs 

84Rb 

22Na ' 

Activity b C i / l )  

6 . 8  X 10-1 ' 

1 . 2  x 
4.6 x 
1 . 3  X 

8 .6  X 

3 .0  X . 
1 

3.7 x 
1.1 x 10-1 

9.5 I .o -~  

8.4 x 
3.9 x 

-2 ' 2 . 0  x 10 

1 . 8  X 10-1 

1 . 2  x 
1 . 2  x 
1 . 6  X . 

4.6 x 

Cy: J. Larkin, H-1; MS H810 
R .  Dvorak, H-1,  FIS H810 
F i l e  



Los Alamos National Laboratory . 
Los Alamos,New Mexico 87545 . memorandum ' .  

. .  
n 

1 0  Jerry Miller, H-1 -Assoc. Grp .  m., LAMPF DATE: 11/10/82 

FROM: D r u  Fuller, H-4 . MAIL STOPITELEPHONE: F692/7-7797 

SIMBOL: H-4-HPAL-243-82 

LP~MPF water  sample^ have been gama analyzed using the Ge(Li) 'detector 
and 4,096 channel pulse height analyzer. 

The results are shown in Table I. 
normalized to one (1) liter and have been corrected to the sanrple 
collection dates and times. 

The concentrations have been 

'TABLE r 
. .  

Date Time 
ID Date Time -le counted Counted ' 'Isotorx?'(s) Activity (IJ Ci/l) 

xo-2 1 
, 11/8/82 0800 11/9/82 0950 7k, '4.2 X 10. 

46sc 1.3 X 
sc . . 2.2 x 47 

48v ' 

5%r . '  2.8 X 10-1 . 

54Mn ' ' 

57 

. .  . .  

1.3 X 10:' 

, 5k ' 1.8 X 10-1 
1;6 X 

co ' .4.4 x 10-1 
7.3 x 10-1 

6oco 2.0 x 

75~e 2.0 x 10-1 
87Y 
88Y 

58co . .  

74As . 6.7 X 

1.8 X 10-1 
. 1.4 X 10-1 

1 

-1 11/8/82 0800 11/8/82 1215 . -- . *NDA " 

m-2 11/8/82 0800 11/8/82 1245 --- NDA 

2.4 x 1310 12iXe ' I G I ' & M o D .  11/8/82 0800 11/8/82 
* . .  

. Vo detectable activity ' 

Q: J.. Larkin ,H-l, MS H810 
R. Dvorak, H-1, M S  H810 
File 



. .. . 

Los Alamos National Laboratory 
h s  Alamos.New Mexico 87545 memorandum 

10: Jerry. Miller, H-1 Assoc- G r p .  

FROM. 

SVMBOL: E-4-HPAG238-82 continued 

LAMPF water samples have been 

n w$&o DATE: 11/4/82 . 

MAIL STOPITELEPHONE: F692/7-7797- 

and 4,096 channel pulse height wlyzer. 

The results are shown in Table I. The cancentrations have been 
. nomlized to one (1) liter and have been corrected to the sample 

collection dates and times.. 

Sample Sample 
'ID Date 

East Lagoon 11/1/82 

Lagoon Overflow 11/1/82 

Sanple 
Time 

0800 

G800 

* 
No detectable activity 

Cy: J. Larkin, H-1, MS H810 
.R. Dvorak, H-1, MS H810 
File 

TARLE I 

Date 
Counted 

11/1/82 

11/1/82 

Time 
counted Isotope (s) 

EO0 7Be 

5 8 ~ 0  

0825 1 7Be 

. 22Na 
54Mn 
57c0 ' 

5 8 ~ 0  

22Na ' 

CC 57 

83Rb 

Activity (/JCi/l) 

1'.7 X 10-1 . 

6.4 x 
8'.2 x 
9.5 x N - ~  

1.4 X 

1.5 X 10-1 
6.9 x 
4.9 X. 
8.5 x . '  

8.9 x 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

10: Jerry Miller, H-1' Assoc. Grp. 

FROM: Dru Fuller, H-4 HPAL-- ** 
SVMBOL: H-4-HPAL-238-82 

LAMPF water samples have been 

Ldr., LAMPF 

MAIL STOPITELEPHONE: F692/7-779 7 

gamna analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The .results are shown in Table I. The concentrations have been 
normalized to one (1) liter and have been corrected to the sample 
mllectian dates and times. 

b' 

Sample 
ID 

' XO-3 

XO-4 

XO--5 

xo-7 

' wo-1 

wo-2 

TGT & MOD 

West Lagoon 

Sample. 
Date 

11/1/82 

11/1/82 

1 1/1/8 2 

11/1/82 

11/1/82 

11/1/82 

11/1/82 
!'. 

11/1/82 

Sample 
Time 

0800 

os00 

0800 

0800 

0800 

0800 . 

0800 ' 

0800 

TABLE I 

Date 
counted 

11/1/82 

11/1/82 

.11/'1/82 

11/1/82 

11/1/82 

11/1/82 

11/1/82 

11/1/82 

Time 
counted 

1110 

1635 

1655 

1710 

1725 

1745 . 

0855 

1535 

Isotope'( s) 

7 E k  

56~0 
57c0 

7Be 

--- 
a .  

--- 
--- 

. --- 

25~e 
127~e 

7De' 
2ZNa 

52Mn 

54m 
57c0 
58~0 

24Na 

77 
. Br 
83Rb 
84 
Rb 

Activity Wi/l j 

3.6 X 10-1 
7.3 x 10-3 
5.2 x 

" 

1.4 X 

NDA 

NDA 

* 

NDA . 

NDA . 

4.3 X 
2.2 x lo-*' 
7.2 X 10-1 

' -2 1.6 X 10 
1.0 x, 
8. '4 X 

1.6 X 
2.3 X 
4.1 x 
6.8 X 
1.3 X 10-1 
2.8. .X . 



.. . . -  

Los Alarnos National Laboratory 
Los Alamos,New Mexico 87545 . . .  memorandum I 

. I ._ .. .: 
n .  

, T O  Je r ry  Miller, H-1 Assoc. Grp. L d r . ,  LAMPF. 

FROM: DrU Fuller ,  H-4 €PAL MAIL STOPITELEPHONE: F692/7-7797 

DATE: 11/4/82 w$& 

SUBJECT: G?WR ?W&YSES OF LAMPF WEER SAMPLES 

W F  water samples have been g m  analyzed using the Ge(Li) detector 
and 4,09 6 channel pulse height analyzer. 

The results are shown i n  Table I. 
normalized to one (1) liter and have been corrected to the sample 
col lect ion dates and times. 

The cancentrations have been 

TABLE I 

xo-2 

sample . -le Date 
Date . Time Counted 

11/1/82 0800 11/2/82 

Time 
counted Isotolne(s) 

0920 7Be . 

24Na 
43K 

47sc 
48v 
52Mn : 
54m : 
56c0 
s7cO 
5 7 ~ ~ i  

58cc, 
83& . 

. 182Ta 

Activity b C i / l )  

' 1.6 X lo2 
3 . 5  x l o o  
2.3 X 10' . 

6.5 X 10-1 

5.7 x 10-1 

6.5 x 10-1 

0 2.1  x 10 . 

9.8 X 10-1 . .  

2.0 x loo  
1.2 x l oo  
3.0 X 10' 
7.1 X loL1, 

0 1.3 X 10 . 

. Cy: J. Larkin,  H-1, M S  H810, 
R. Dvorak, H-1, M S  H81C 
F i l e  

r 



Los.Alamos National Laboratory 
Los Alarnos.New Mexico 87545 memorandum 

r'o Jerry Miller,  H-1 Assoc. Grp .  Ldr., LJ-WPF D A W :  10/28/82 

. mow Dru Fuller,' H-4 ' HpAL . '-a? 
syueot.: H- 4 -W?L 2 3 0-8 2 

MA* srowrELEPHoNE: ' F692/7-7797 

SUBJECI: GAM% ANALYSES OF LAMPF WIZR SAMPLES 

LAMI?F' water samples have been garrma analyzed using the Ge(Li)' detector 
and 4,096 channel pulse height analyzer. 

The results are sham in  Table I. 
normalized to one (1) liter and have been corrected to the sanple 
mllectian dates and times. 

The concentrations have been 

xo-2 
. .  . .  

TARU I 

Sample -le Date 
Date Time counted 

10/25/82 0800 10/28/82 

Time 
counted ' Isotcme'(s) 

1535 7Be 

24Na 
5i'Ph. 

54* 

56c0 
' 57- .  

!8C0 

7 7 ~ r  

79Kr 

, ' 83Rb 
84Rb 

' A c t i v i t y  b CiA) 

111 x lo2 
2.8 X 10' 

0 
4.0 x loo 

2.0 x. loo ' ' 

1.2 x lo2 
1.2 x lo2. 

2.7 X 10 

0 

0 
3.1 X 10 
4.9 x 10 

1 3.1 X 10 
6.8' x. loo ' 

Cy: J. Larkin, El-1 , M S  E810 
R. Dvorak, E:-1, MS HE10 
File 



, Los Ahmos 
b s  Alamas,New Mexico 8754 5 memorandum b s  A l m s  National Laborator 

10: Jerq Miller, H-1 Assoc. Grp. IdT., LAMPF 

SVMBOL: H-4-HpAt228-82 

.3-2 

'IGT & MOD 

. .  

West Lagoon 

s a n p l '  sanpj-e 
Date Time 

10/25/82 0800 

10/25/82 0800 

10/25/82 , 0800 
. .  

10/25/82 0800 

\ 

East Lagoon. 
. .  

10/'25/82 0800 

Lagoon Overflow 10/25/82 0800 

3 detectable  a c t i v i t y  ' 

Cy: J. Larkin, H-1, MS H 8 l O  
R. Dvorak, H-1, MS H810 
F i l e  

TABLEI 

Date 
canted 

10/25/82 

10/25/82 

10[25/82 

10/25/82 

10/25/82 

1C/2 5/8 2 

Tinvj 
taunted 

1130 

1430 

1300 
. .  

1030 ' .  

1100 

1330 

--- NDA . 

125~e 2.9 x 10-2 
127~e ' . 2.1 x '. 

' ,  7Eie 

5?%l. ' 

5 6 ~ 0  
57c0 

77Br 

7Be ' 

57c0 

57- 

22Na 

24Na 

54 M n '  . 

58, 

Na . 
22 

6.2 X 10-1 . 

1.2 x 
1.9 x 
6.0 X lo-' 
7.8 X 

6.8 X 
2.1 x 
2.7 X '10-2 
5.5 x 
1.2 x 10-1 
6.5 X .lo-' 
7.5 x 
5.6 x 



Los Alarms National Laborator 
b s  AlamoqNew Mexico 8754 5 memorandum 

SYYBOC: H-4-HpAG2 2 5- 8 2 continued 

UIUECI: GAmm m- a? UUm? wxlm s?xmxs 

East Lagoon 10/18/82 ' ,0800 10/18/82 1600 7Be 1 .3  X 10-I 
. 22Na 5.5 x 

58co 7 . 0  x 
. .  

, 

Lagoon -flaw 10/18/82 0800 
. . .  

10/19/82 1045' 7Be . . . 9.8 X 

Cy: J. Larkin, H-I., MS H810 
R. Dvorak, H-I, EJIS H810 
File 



, Los AUamos 
memorandum Los Alamos National Laboratory 

Los Alamos,New Mexico 87545 . 

sanp?le 
ID 

XC-3 

xo-4 

xo-5 

XO-7 . 

-1 

-2 

LPMPF water samples have been gama analyzed using the Ge(Li)  detector 
and 4,096 channel pulse height analyzer. 

The results are shown in Table I. 
n o d i z e d  to one (1) liter and have been corrected to the sanrple 
collection dates and times. 

The cmcentrations have been 

Sample Date Tinre 
Date  Time ccwnted taunted Ts6tme( s) ActivitYp Ci/l) 

10/18/82 0800 10/19/82 1130 7Be ' 7.6 X 

10/18/82 0800 10/19/82 1315 7Be 2.6 X 10-1 

10/18/82 * 0800 10/19/82 1330 -- *NDA 

10/18/82 0800 10/19/82 1400 -- 
1@/18/82 0800 10/19/82 0830 -- 

m 
NDA 

NDA 10/18/82 0800 10/19/82 1415 -- 
'IGI' & MOD 

MPF-64 

West Lagoon 

19/18/82 0800 . 10/19/82 

10/18/82 0800 10/19/82 

10/18/82 0800 10/18/82 

0930 

1000 

1530 

12?Xe 
127% 

2.1 x lo-2 
6.4 x 
NDA 

7.2 x 10-1 
2 1.3 .x'10- 

7.3 x 

8.0 x 
1.1 x 

2.2 x 
2.9 X 



Los Alamos National Laboratory 
b s  Alamos.New Mexico 87545 memorandum 

SUBJECT: GNWA ANALYSES OF W F  WQER SAMPLES 

. LpMpF water samples have been garmra analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The rea- are shown in Table I. The cmcentrations have been 
nomdized to one (1) liter .and have been 
collecticn dates and times. . 

sanp?le 
Date 

sarrp?le 
ID 

, xo-2 . 10/18/82 
. .  

cortected to the sanple 

sample Date T h e .  
Time counted -e. 
0800 10/19/82 1600 

Cy: J. Larkin, H-1, MS H810 
' R. Dvorak, H-1, MS H810 
' F i l e  

. .  
S) *,IS&me ( 

713e 
. 43K 

47sc 
. 51c, 

, 5L 
54m. 
'6- 
f?- 

58co. 
77Br 
7gKr 

.. ' 

83Rb 

xt ivib4xiA) . 

1 2 . 9 . X  10 
9.4  x 
1.3 X 10-1 
5.1 x 10-1 
6.3  x 10-1 . _  

2.4 X 10" 
1 . 8 . X  lo-' 
3.0 X '  10-1 
6 . 4  X lo-' 
2;6 X 10' 
5.3 x l o o .  
2;2 x loo 



Los Allam= 
memorandum Los Alamos National Laboratory 

Los Alamos,New Mexico 87545 - 

T* Jerry Miller, H-1 ASSOC. Grp- LPMPF, DATE: October 26,- 1982 

MAIL STOPITELEPHONE: . F692/'7-7797 - FROM: Maggie Martinez, H-4, HP&m rn , . '.. 

, SYMBOL: H-4-HPAL-215-82 

SUEUJECT: OF LRMPF SFMPLES X02 

IdMpF water safip?les have h gamM analyzed using the Gem) de- 
and 4,096 channel pulse height analyzer. 

The results are shuwn in Table I. 
d i z e d  to one (1) liter and have been mmected to'the sample 
oollection dates and t i nEs .  

The mcentratims have been 

ID . .  

. .  

Sanqle Date  Time 
Time counted --. 

sarrp?le 
Date  

10/12/82 0800 10/14/82 1200 

\ . .  

. .  

. .  

'1- (s) ' M i ~ t y  '&ci/.l) 

7%. .. . 9.9 x loi 

43K 1.2 x loo 
47sc' ' 7.7' x 
4av . '  3.7 x 10-1 

i.6 x loo ' 5 h  ' ' 

5 % n  '2.2.x 10- 
4.1. x' 10-1 

.. 4..3 x 10-1 

1.2 x 10-1 

.24Na 1.3 X lo1 

1 '  
,56- 
57c0 

58co 1.3 X 10' 

5.6 X 10:' 
. 57Ni 

183T, 

a!; J- Larkin, H-1, MS H810 
R. Dvorak, H-1, M s  H81C . 

F i l e  



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum - 

n 

syueoL: H-4-HpAG216-82 

SUBJECI: G?WJA ANALYSES OF LAMW WZXCER SPMPLES 

LAMPF water s e e s  have 
and 4,096 channel pulse height analyzer. 

 gam^ analyzed using the Gewj detector 

r 
The results are shown in Table I. 
n o d i z e d  to one (1) liter and have been corrected to the sarqle 

The ccncentraticms have been 

m 2  

"XI' & MOD 

. WestLagm- 

East Lagoon 

SWPle.. 

io/i2/82 

Date  

10/12/82 

10/12/82 

10/12/82 

\ 

10/12/82 

-goon overfiaw 10/12/82 

. .  
Time 

0800 

0800 
. .  

*. 0800 

0800 

0800 

0800 

* 
No detectable activity 

Cy: J. Larkin, 
R. Dvorak, 
F i l e  

H-1, M S  H810 
H-1, MS U810 

. .  Date Time : . . ,s , .  '-vi* .'(jJa/l) 
CQUnted, 'IEicwce.ll .taunted . .  

10/13/82 . 0850 ' - ' *m 
MIA 

1.9 x 

io/i3/82 iioo , ' - 
10/13/82 0930 . inxe 

10/12/82 1515 7Ee ' 6.2 X 10-1 
22NEl . 1.3 x.10-2 
5%n 7.1.X 
54Mn 1.0 x 
56cd. 5.6 x 

1.8 X . 57m 

10/12/82 . .  .0800 ' '7Be ' ' 1.0 x 10-1 
* 5.4 x 10-3 

58co 2.6 X loe2 

' 57, 

5.7 x - . 58, 

10/13/82 1000. ' 7Be 6.7 x 
57co 5.6 X' 



memorandum . 
Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 . .  - .  

10: Jerry Miller, H-1 Assoc. Grp. Ldr., LPMPF . ' 

FROM: Dru Fuller, H-4 HP MAIL STOPITELEPHONE: F692/7-7797 s 
. . SYMBOL: H-4-WAL-211-82 

LPMPF water samples have been gamna analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are shown i n  Table I. 
normlized to one (1) liter and have been corrected to the s-le , 

The concentratiocLs have been 

,collecticm dates and tirrr=s. 

xo-2 10/4/ 8 2 0800 10/7/82 ' 1515 7Be 
' .  i4Na 

47sc 

' *8v 
' 5 1 ~ r  
52m 
54Mn , 

'7m 

58co 

127xe 
'82Ta 

43K ' 

56- . 

57Ni 

82Br 

\ 

3.3 x IO1 
1.0 x 10 1 
4.2 X 10" ' 

7.9 x 
1.6 X lo-' 
2.9 x 10-I ' ' 

5.5 x.lo-l. 
6.9 X 
'1.3 X 
1.6 X 10-1 
2.1 x 10-1 
4.7 x 10-1 
2.1 x lo-' 
4.4 x 10-2 .- 

1.6 X 

Cy: 13. Larkin, H-l,. MS H810 
R. Dvorak, H-1, Ms H810 
F i l e  



memorandum 
Los Allamos 
Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

10: Jerry Miller, H-1 Assoc. Grp. Ldr., LAWF OAT€ 10/12/82 . .. 
FROM: DrU Fuller, H-4 HPAL MAIL STOPITELEPHONE: F692f7-7797 aT- 

SYMBOL: H-4-WAG-212-82 

SUBJECI: GWNA ANAL,YS OF LAMPF W X E R  SPMPLES 

LpMpF water samples have been gamna analyzed using the ~e(L i )  'detector 
and 4,096 channel pulse height analyzer. 

The results are shown in Table I. 
nonralized to one (1) liter and have been corrected to the sample 
collection dates and times. 

The ccplcentrations have been 

'.Sample , 

ID Date Time 

. ' ' .Xo-3. ' ' . 10/4/82 0800 

xo-4 10/4/8 2 0800' 

xo-5 10/4/82 08UO 

xo-7 10/4/8 2 0800 

WNR mi ' 10/4/82. 0800 

WNR m-2 10;4/82 ' 0800 

'l?XC h MOD 10/4/82 0800 

Lagoon Overflow 1U/4/82 '0800 

West Lagoon 10/4/82 0800 

Date  Time 
counted .counted ' 

1 O/5/8 2 1400 

10/5/8Z 1445 

.1U/5/82 . 1515 

10/5/82 1615 

10/ 5/8 2 1000 

10/5/82 1700 

10/3/82 0730 

10/5/82 ,1200 

. .  

1 U/4/8 2 1030 

2.6 X lo-! 
7.2 X 10-3 

*NDA 

m 
h !  

NDA 

1.3 x 
,5.5 x lo-* 

-3 . 4.0 X 10 

4.2 x 1u-l 
7.8 x Lo-3 
3'.4 x110-2 
1.3 .x lo-*. 
6.4 x 
6.U X 10-' 
1.6 X 

1.8 x 
Continued 



Los Allamos 
memorandum Los Alamos National Laboratory 

Los Alamos,New Mexico 87545 

. .  
10: Jerry Miller, H-1 Asscc. Grp. Ldr., LWPF DATE: 

. FROM: 

SUBJECT: GAkWi ANAL,YSES OF LAMPF WXl'ER SFMPLES 

LPMPF water samples have been gama analyzed using the Ge(Li)  detector 
and 4,096 channel pulse height analyzer. 

The results are sham in Table I. 
norrralized to one (1) liter and have been corrected to the s e e  
collection dates and times. 

The ccncentrations have been 

10/4/82 0800 10/4/8Z 15UO 7Be 6.0 X "ast  Lagoon 

. .  57co ,2.3 x 
58co 3.3  x 

1 

Cy: J. Larkin, H-1, MS H u l O  
K. Dvorak. H-1, MS ~ 8 1 ~  
F i l e  



Los AlamoS National Laboratory , 

Los Alamos.New Mexico 87545 memorandum 
10; Jerry' Miller, H-1 Assoc. 'Grp. Ldr. , LpsylpF DATE: 10/7/82 

. FROM: Maggie Martinez, H-4 HPAL, m w  ' MAIL STOPITELEPWONE: F692/7-7797 . 

SYMBOL: H-4-HPAGZ06-82 

SUWECI: GAPMA ANALYSES OF LAMPF WATER SFMPLFS 

water samples have been gamM analyzed using the Ge(Li) detector 
and 4,09 6 channel pulse height analyzer. 

The results are shown in Table I. 
nomlized to one (1) liter and have been corrected to the sanlple 

The concentrations have been 

collecticm dates 

WNR wo-2 . . 9/27/82 

, r n & M O D  Y/27/82 

West Lagoon 9/27/82 

East Lagoon 9/27/82 

Lagoon Overflow 9/27/82 
\ 

* 
No detectable activity 

and times. 

Sample 
Time 

0800 

' 0800 

I 0800 

0800 

0800 

0800 

TABLEI 

Date 
.counted 

51/27/82 

Y/2'//82 ' 

9/27/82 

9/ 2 7/82 

9/2'//82 

' 9/28/82 

Time 
counted 

1530 

1600 

1500 

1415 

1330 

0730 

'Isotcme'( .S) 

I- 

--- 
. 127Xe 

57co 
7& 

*NDA 

NDA 

4 .2  x 

. 3 . 2  x. lo-l 
1 . 2  x l U T 2  

7.0 ' x. 

4.2 X 10-2 

Cy:' J. Larkin, H-1, M S  H810 
, R. Dvorak, H A ,  MS H81u 

File 



Los Alamos National Laboratory. 
Los Alamos,New Mexico 87545 memorandum ' . 

,- 

TO: Jerry Miller, H-1 Assoc. Grp. Ldr., LPMPF 

. FROM: Maggie Martinez, H-4 HPAL M+ MAIL STOPITELEPHONE: F692/7-7797 

SYMBOL: H-4-HPAG205-82 

ID 
xo-2 

. .  . . . .  . .  . . .  

L,AMPF water samples have been garrma analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are shown i n  Table I. 
nomlized t o  one (1) liter and have been corrected to the s q l e  
collectim dates and tw. 

The c~ncentrations have been 

-le 
Date 
9/27/82 

TABLIE1 

Date 

0900 9/30/82 

\ 

Time 
counted, 'Isotone'( S) 

0900. . 7Be 
' . .  2 4 ~ a  

43K' 

47sc 

' 51c, 
5%n 
54Ea, 

5 6 ~ 0  

57co . 
58c0 
boCo 

. 182Ta 

. 48v 

, 82Br 

18!jOs 

8.7 X 10-1 

3.9 x 10-1 

' 5.2 X 
1.6 X 10-1 

3.4 x 10-1 

3-6 . X  LO-' 

2.9 X 10-l. 

2.0. x.10-1 

7.1 X 10-1 . .  

1.2 x l o o  
' 5.1 X 

2.3 X 10-l. 
8.6 X. l(J-'2 

1.5 X 
Cy: J. Larkin, H-1, Ms H810 

' R. Dvorak, H-1, MS H 8 l O  
File . 
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memorandum Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

. Maggie Martinez, H - 4 - H P F L f i m  . MAIL STOPITELEPWONE: F692/7-7797 

SYMBOL: H-4-HPAL-197-82 

LAMPF water samples have been gamna analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are shown in Table I. The concentrations have been 
nomlized to one (1) liter and have been corrected to the sample 
collection dates and times. 

- 

sample Sample 
Date ' Time 

9/20/82 0800 
9/20/82 . 0800 ' 

-le 
ID 

Date Time. 
counted counted 

9/2 1/8 2 0930 
9/2 0/8 2 1315 

9/21/82 . 1010 

WNR WO-1 

m -2 

MPF-64 9/20/82 0800 

9/18/82 ' 0800 EPICS CAVE F W R  9/21/8 2 1315 

9/2 W82 1140 X03 9/20/82 0800 

X04 9/20/82 0800 9/20/82 1200 2.4 X 10-1 
6:3 x 
NDA 

xo5 9/20/82 0800 9/20/82 1220 

X07 9/20/82 0800 9/ 20/82 1245 

9/21/82 1115 

NDA . 

3..4 x 
4.9 x 

3.1 x 
5.1 X lom2 

Lagoon Overflow 9/20/112 0800 

East Lagoon 9/20/8 2 0800 

9/20/82 0800 

9/2 0/8 2 1515 

West Lagoon 9/2 0/8 2 1340 
3.2 x 10-1 
3.7 x 
5;s x 10-3 
1.3 X 

. 1.6 X 

' 1.5 X 
Target & Mod 9/20/82 . 0800 9/21/82 0900 
*No detectable a c t i v i t y  Cy: c/ J. Larkin, H-1, M!3 H810 

R. Dvorak, H-1, MS H810 
.File 



memorandum - 

Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 - 

10:  Jerry Miller, H - l  Assoc. Grp. L d r . ,  W F  , DATE: September 27, 1982 . 
. .  . .  

FROM: Maggie Martinez,' K-4, HPAL,, J?l7z, . '  , MAIL SlOP#TELEPHONE' F692/7-7797 

SVMBOL: H-4 -HPAL- 1 9 8-8 2 

SUBJECr; CiAWlA ANALYSES OF LAMPF WATER SAMPLES XO2 

LAMPF water samples have been g m  analyzed using t h e  Ge(Li) detector  
' and 4,096 channel pulse height analyzer.. 

The results are shown i n  Table I: The concentrations have been 
n o m l i z e d  t o  one (1) liter and have been corrected t o  the sample 
c o l l e c t i o n  dates and times. 

TABLE I 

Sample Date T h  
ID Date Time counted Counted Is6to~e Is) 
Sample 

x02 9/20/82 0800 9/22/82 1330 7Be 
4av 
' l ~ r  

52Mn 
, 54Mn 
56~0 
57co 
58~0 
(j0co , 

. -. 

CY: J. 'Larkin, - H-1, MS H810 
. R.  Dvorak, H-1, P ? ?  H810 

File 

Activity 01 Ci / l )  

2.1' x io' 
8.2 x.10-2 
1 . 2  x 10-1 

8.1 x 
3 . 7  x 
4.9 x 
1.2 x 10-1 
2.0 x lo-'. 
8.8 X loe3 .  



O F F I C E  M E M O R A N D U M  

L O I  AiAM09 SCIENTIFIC LAbOMTORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICOB7545 
Telephone Ext .  

T O  Jerry Miller., Assoc. Grp:Ldr., H-1, W F ;  , D A T E  5/28/82 
PS 810 . .  

,..!.F 
FROM D r u  Fuller, H-4 Health Physics Enalysis Laborstory' 

sy Bo H-4-HPAG 83 -8 2 

MAIL  STOP 749 

I&PF water samples have been g m  analyzed using the Ge(Li) 
detector and.4,096 channel pulse height analyzer. 

r 

The results are shown in Table I. The concentrations have'been 
normalized to one (1) liter and have been corrected to tne,sample 
collection dstes and tims. . .  

sample . . Sample Szrqle 
ID 'Date Time Isotopek) Concentration duCi/l) 

I 

WKR TGT MOD. 5/27/82 0800 
* --- PEA 

NEA WNR \m-1 5/27/82. 0800 --- 

wo-2 5/27/82 0800 

' *  
No detectable activity 

Cy: J. Larkin, H-1, PS 13310 
R. Dvorak, H-1, MS H810 
File 



I 

I N D U ~ R I A L  HYGIENE GROUP, H-5, BIOANALYTICAL AND CHPIICM. SECTION 
. .  

. . .  . . .  , . . ... 
. .  

/i ' 

*Sampled ..by c- *Date 6 / / f  / P b  Group - / d  - I 'MSbBID - Phone 52'90 

Source of Sample: Tp4 5 3  _ -  . 
*roup *Si te  *Building I qoom No. 

*Opera t o r  *z P Opera t o r  Z l  

*Ana ly s is Reque s ted T R l 7 j O H  

*Type of Sample ( f i l t e r ,  cha rcoa l  tube,  s o l v e n t ,  e tc . )  u/fir,+=k 

ILV/PEZ ' . Trade N a m e  Materi,al 
?Attach Label o r  D e t a i l s )  ' 

Give information u s e f u l  t o  , t he  a n a l y s t ;  a n t i c i p a t e d  i n t e r f e r e n c e s ,  p o t e n t i a l  hazards . .  . 

Analyst ' s Remarks : 

' Approved by :, !fi& Date 6 / z r d  
Sect ion Leader . .  . QC/QA. 



.... 

REQUEST FOR ANALYSIS 

INDUSTRIAL HYGIENE GROUP, H-s , BIOANALYTICAI, AND CHEMICAL SECTION 

h6 -ate 6 / 7 / L M r o u p  /d- ) US/&/I) Phone f i F 0  *Sampled by 

Source of Sample: 7 6 S 3  
+Croup * S i t e  *Bui Id ing  1 +Room No. 

v *Operator *z # Opera t o r  z #  

i *Ana l y  s is Reque s ted I TI'JM 

*Type of Sample ( f i l t e r ,  charcoal  tube,  so lven t ,  ' e t c . )  W A 7  ER . .  

nv/m . Trade Name Material 
(Attach Label or D e t a i l s )  

.Give information use fu l  t o  the  ana lys t ;  an t i c ipa t ed  in t e r f e rences ,  p o t e n t i a l  hazards. 
. .  

- A n a l y s t  ' 8  Remarks: 

Date 6 /'? / YL . .  App roved by 
Section Leader ' 

........... . . .  
I ,  

QC/QA. 
. . . . . . . . . . . . . .  



n 

memorandu'm Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

70: Jerry Miller, H-1 Assoc. Grp .  L d r . ,  LpslllpF OAT' 9/15/82 

FROM: D r u  Fuller, H-4 H p A L . s  . MAIL STOPITELEPHONE: F692/7-7797 

SYMBOL: H-4-ma-190-82 

SUBJECT: G?W4& ANALYSES OF W F '  SpMPLEs 

LAMpF water sarrples have been gamna analyzed using the Ge(Li )  detector 
and 4,096 channel pulse height analyzer. 

The results are shown in Table I. The mcentrations have been 
normalized t o  one (1) liter and have been corrected to the sanple 
wllectim dates and tims. 

=?@e sample 
ID Date T h  

WNR wo-1 9/13/82 0800 
. WNR W-2 ' ' .9/13/82 0800 

h K I D  ' 9/13/82 ' 0800 ' 

Lagoon Overflow 9/13/82 0800 ' 

West Lagoon 9/13/82 u800 

East Lagoon 9/13/82 0800 

* 
N o  de tec tab le  activity 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, l r ls  H810 
File 

TABLEI 

Date 
taunted 

9/13/82 

9/13/8 2 

.9/13/82 

9/13/82 

9/13/8 2 

9/13/82 

1400 -- 
1500 -- 
1430 127Xe 

--- 
a .  

1515, ' 

1130 7Be. 
22N, 

52Mn 

54Mn ". 

57co 
5 8 ~ 0  

1315 7E2 

5 7 ~ 0  

4Na 

*NDA 

NDA 

1.5 X 

m 
2.6 X 10-l. 
4.2 x 

1.9 x 10-3 
1.5 X 

4.9 x 10-J ' 

9.4 x 
1.1 x 

3.4 x 
3.6 X lo-' 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

MAIL STOPITELEPHONE: F692/7-7797 

SUBJECT: GWNA ANALYSES OF LAMPF 

. LPMPF water sanples have been gamna analyzed US- the G e ( L i )  detector 
and 4,096 channel pulse height analyzer. 

The results are shown in Table I. 
normalized to one (1) liter and have been corrected to the sanple 
collectian dates and tims. 

The cmcentrations have been 

TAl3LIEI 

A-5 domstrem 8,/5/B2 ~ 0800 
Magnet water 

1 9/13/82 1530 7& 1.1 x 10 
. 40v. . -1 ' , 

51c- 5.9' x 10-1 
54m 4 . 4  x 10-1 
5 6 ~ 0  .2.1 x 10-1 
57c0 .1.3 x loo 

i.4 x ioo 

2.2 x lo-i 

1.1 x 10 

58- 

59Fe . ' 6.0  x . 

' . 6OCo 

4.7 x 
'. 11°% . .  

Cy: J. ,Larkin, H-l.,' H810 
' .  . R. Dvorak, H-1, MS H810 

F i l e .  



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

c 

. F R O M D m  Fuller, H-4 HPAL * HAIL STOPITELEPHONE: F692/7-7797 

SYMBOL: H-~-HPAL-~ 78-8 2 

SUEJECT: GAWR ANAL,YSES OF LAMPF WXJ!ER SPMPLES 

sample 
'ID 

xo-2 

LPMPF water sarqles have been garrtna analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are shuwn in Table I. 
nonralized to one (1) liter atid have been corrected to the sanple 
collectian dates and t i m e s .  

The ccmcentrations have been 

mmEr I 

9/7/82 0800 9/10/82 

counted, 'Is6toPe (s) . .  

1800 7& 
. 22Na 

' 24Na 
' 43K 

. .  

' 46sc 
47sc 
48v 
5 1 ~ r  
5L. 
54m 

56~0 
57c0 

. 58~0 
6oco 

57Ni , 

' 82Br 

5.0 X 
1.9 x lo1 
1.2 x loo 
5.8 X 
1.1 x 10-1 

9.0 x 10-1 
6.6 X 10-1 

2.7 X 10'. 
3.8 X, 10-1 

' 7.4 x 10 -1 . 

0 1.2 x 10 
7.1- X 10-1 
2.8 X 10' 
1.3 X 10-1 
5.2 X,.lO-' 

Cy: J. Larkin, .€I-1, MS H810 
R. Dvorak, H-1, MS H810 
File 



Los A08rnOS 
memorandum Los Alamos National Laboratory 

Los Alamos,New Mexico 87545 

10: Jerry Miller, H-1 Assoc. Grp. L d r . ,  LAMPF DATE: 9/13/82 

MAIL STOPITELEPHONE: F692/7-7797 FROM:Dru Fuller, H-4 HPAL S '  
. .  

SYMBOL: H-4-HPAG179-82 . 

LPMPF water samples have been gamna analyzed using the ~ e ( L i )  detector 
and 4,096 channel pulse height analyzer. 

z. 
The results are shown in Table I. 
normalized to one (1) liter and have been corrected to' the sample 
collection dates and times. 

The coploentrations have been 

=@e 
ID 
xo-3 ' 

xo-4 

xo-5 

xo-7 

WNR wo-1 

WNR -2 

q t  h Mod 
. .  

Overflow 

west Lagoon 

East Lagoon 

* 

-.?@e sample 
Date Time 

9/7/82 ,0800 

9/7/82 '. 0800 
: .  

9/7/82 0800 

9/7/82 0800 

9/7/82 0800 

9/7/82 0800 

9/7/82 0800 

9/7/82 0800 

9/7/82 0800 

9/7/87 

No detectable Activity 

. Cy: J. Larkin, 
R. Dvorak, 
File 

0800 

H-1, MS E810 
H-1, M S  H810 

-1 

Date 
counted 

9/8/82 

9/8/82 

9/8/82 

9/8/82 

9/9/82 

9/8/82 

9/9/82 

9/9/82 

9/9/82 

9/9/82 

Tirrre 
Counted, 'Isot&'(s) ' A c t i ~ t Y  . bCi/l) 

0810 7Ek ' i.0 x 10-1 
3.5 x .57co 

0825 

0840 

1500 ' 

1120 

1525 

1'215 

1300 

2.2 x 10-1 ' ' ' 

4.7 x . . . 

*NDA , 

NDA 

NDA 

NDA 

NDA ' .  

. .  

6.2 x 
1320 7r3e 1.9 'x 10-l. 

1345 57c0 4.9 x 10- 3 . '  . 

57~0 8.8 X ' 

. 58~0 8.6 X 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

TO: Jerry Miller, H-1 Ass=. Grp.  Ldr., LPMPF . DATE: 9/7/82' w!$$- 
. FROM: DJX Fuller, H-4 €PAL & MAIL STOPITELEPHONE: F692/7-7797 

SYMBOL: H-4-HPAL-1 76-82 . 

SUBJECT: ANALYSES OF L&'%?F w m  
LAMPF water samples have been garrma analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The results are shown in Table I. The concentrations have been 
normalized to one (1) liter and have been corrected to the sanple 
collectian dates and times. 

r 

Sample 
ID 

WNR -1 

WNR m-2  

overflow 

wM1 overflaw 
Special 

West Lagoon 

J3ast Lagoon 

Sample 
Date 

8/30/82 

8/30/82 

8/30/82 : 

8/3U/82 , 

8/30/82 

8/30;/82' 

8/30/82 

Sample Date 
TiIrt= counted 

0800 9/7/82 . 

0800' 9/2/82 . 

0800 9/7/82 

0800 9/7/82 

0800 ' 9/7/82 

0800 9/7/8? 

0800 9/7/82 

Time 
counted 'Isotap='(s) Activity (/JCi/l) 

0830 7Be 1.1 x 
54m 4.1 x 
57c0 ' s . ~  x 
5 8 ~ 0  . . 7.9 x 1u-3 

0930 7Be 5.3 x 

No Uetectable.activity 

. . .  

Cy: J. Larkin, H-1, M S  H8lO 
, R. Lhrorak, H-1, m H810 

File 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 .memorandurn 

10: Jerry Miller, H-1 Assoc. Grp. Ldr., LMGF DATE: 9/7/82 

FROM: D r u  Fuller, H-4 HPAL 7s . MAIL STOPITELEPHONE: , F692/7-7797 

SYMBOL: H-4-HPAG17b-8z 

. .  

LAMPF water samples have been g m  analyzed using t h e  Ce(Li)  detector 
and 4,096 channel pulse height analyzer. 

The results are shown in Table I. 
normalized to  one (1) liter and have been corrected to t h e  sample 
col lect ion dates and times. 

The concentrations have been 

TABLE I 

Date Time 
Date Time -le counted Counted Isotope(s) A c t i v i t y  (c! Ci/U 
Sarrp?le 

8/30/8 2 080U 9/7/82 

Cy: J. Larkin, H A ,  MS H810 
R. Dvorak, H-1, M S  H81U 

. F i l e  

170U . .7&. 

46sc 
47sc 
48v 

54Mn 
56co 
57c0. 
58~0 
6oco 

22Na 

. . 52m ' 

. 1850s 

2.4 X lo2 
1.3 X 10-1 . 

4.8 X 
2.4 X 10-1 
4.6 X 10-1 

2.4 X 10' 
2.5 X lo-' 
5.3 x 10-1 

2.u x loo 
7.4 x lo-* 

7.8 X 10-1 

4.1 X 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

10: J e r r y  Miller, H-1 A s s .  Grp. 

FROM:DN Fuller ,  H-4 HPAL 3% 

SYMBOL: H-4-mG172-82 

SUBJECT OF m m  

-.water samples have been 

L d r . ,  LAMPF 

MAIL STOPITELEPHONE: ' F692/7-7797 

SAMPLES 

g m  analyzed using the G e ( ~ i )  detector 
and 4,096 channel pulse height  analyzer. 

The results are shown in Table I. The concentrations have been 
n o m l i z e d  t o  one (1) liter and have been corrected t o  the sarnple 
col lect ion dates and times. 

TABLE I 

Sample 
ID Date 

, xo-2 .8/23/82 

Sample Date 
TiIW counted 

0800 . 9/3/82 

. >  
. .  

' q: J. Larkin, H-1, M s  H810 
' R. Dvorak, H-1, MS H810 
. F i l e  

. .  

Time 
counted ' ISOtor%? (s) 

1545 7Be 

22Na 
4gv 

52Mn 
54m 

56co 

57c0 . 

58~0 
6oco 

5lC, . 

Activity (cICi/l) . 

2.8 X lo2 
1.1 x 10-1 

- -1 4.2 X 10 

6.7 X 10-1 
3.0 X 10' 
3.0 x 10-l 

5.9 x 10-1 
9.7 x 10-1 
2.3 X 10' 
6.Y X 



memorandum Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 , 

DATE: 9/3/82 10: Jerry Miller, H - l  Assoc. Grp. Ldr., LPMPF 

FROM: Dru Fuller, H-4 HPm MAIL STOPITELEPHONE: F692/7-7797 

SYMBOL: H-4-HPX-173-82 

SUBJECT: G?N% ANALYSES OF LAMPF “ER SAMPLES 

LAMPF water samples have been gamna analyzed &ing the Ge (Li) detector 
and 4,096 channel pulse height analyzer. 

? 
The results are sham in Table I. The concentrations have been 
normalized to one (1) liter and have been corrected to the sarople 
collectim dates and times. 

Date 
Time -le countred 

Sample ’ 

ID Date 

XO-3 . 8/23/82 

Time 
counted I S O t ~  (s) 

7Be 5.2 X.10-2 0800 8/24/82 1730 

57co 

7Be xo-4 8/23/82 0800 8/24/82 

0800 8/25/82 

0800 8/2 5/8 2 

18UO 

0815 

0835 

0930 

xo-5 8/23/82 

xo-7 8/23/82 

.wNR bo-1 8/23/82 

WNR -2 8/23/82 

Lagoon Overflow 8/23/82 

TQt & Mod. 8/23/82 

West Lagoon 8/2 3/8 2 

*NRA 

NDA 

0800 8/26/82 NDA 

0800 8/2 5/ 8 2 

0800 ’ 8/26/82 

0900 

1000 

1620 

1515 

NRA 

4.5 x 10-3 
2.7 X 

57~0 

7Be . 0800. 8/2 5/82 

0800 ’ d/25/82 
-. 

8.1 X 
7.9 x 57c0 

58~0 6.1 X lo-’ 
East Lagoon 8/23/82 08UO 8/25/82 1545 NDA 

* 
No detectable activity 

Cy: J. Larkin, H-1, MS H810 
R- Dvorak, H-1, MS H810 
F i l e .  



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 ra 

I 

10: Jerry Miller, H-l: ASSOC. Grp .  'Ldr .  , LAMPF DATE: 8/24/82 

MAIL STOPITELEPHONE: F692/7-7797 8 
FROM: Maggie Martinez FH-4, HpAL 

LAMPF water samples have been ganma analyzed using the 'Ge(Li) detector 
and 4 , 096 channel pulse height analyzer.. . 

The results are shown in Table I. The concentrations have been 
nomlized to one (1) liter and have been corrected to the s a l e  
collection dates and times. 

sam3?le 
ID 
x02 

TABLE I 

=@e Sample Date Tirrre 
Date T h  counted counted 

8/16/82 0800 8/19/82 0815 

, 

ISotorJe.(S) 

'Be ' . 

22Na 

2 4 ~ a  . . . 

43K 
P7Sc 

48v 
51cr 
5h' 
54Mn 

56co '. 
5 7 ~ 0  

58c0 

A c t i v i t y  . (/.JCi/l) 

1.1 x loz 

2.1 x lo1 
1.1 x lo1 
.2..0 x 10-1 

6.6 X 

3.8  X 10-1 

3.2 X '  10-1 

1.6 'X-10' 

1.9 x 10-1 

3.6 X l 0 - l  
4.4 x 10-1 
1:2 x loo' 

Cy: . J. Larkin, H-1, ' M S  H 8 1 0  
R. Dvorak, 3-1, M S  H810 
Fi le  



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

TO: Jerry Miller, H-1 Assoc. Grp. Ldr., LplMpF 
JJ DATE: 8/24/82 '@%?m 
P 

FROM: Maggie Martinez? H-4, H ~ A L  MAIL STOPITELEPHONE: F692/7-7797 

W F  water samples have k e n  g m  analyzed using the Ge(Li) detector 
and 4,09 6 channel pulse height analyzer. 

The results are shown in Table I. 
norrnalized to one (1) liter and have been corrected to the sarrple 
collecticm dates and times. 

The concentrations have been 
c 

':, sample ' sanple Date . Time 
I D  Date Time counted Counted 'IsatOne(s) ' A c t i v i w  &Ci/l) 

*NDA wo1, 8/16/82 0800 8/17/82 . 1500 ,, ------ 

WNR wo2 8/16/8 2 0800. 8/17/82 . 1530 ------- ' *NDA .. . . 

TGT & MOD. 8/16/82 0800 .8/1-7/182 1545 ------- . *NDA 

MPF-64 8/16/82 U800 8/17/82 1615 * ------- . *NDA 

7Be. 8.2 X 

57co . ' 8.6 X 
'8- 

8/17/82 . 1120 . .  West Lagoon 8/16/82 0800 

5?m 1 4.6 x 

5.3 x 

4.0 x 8/16/82 0800 8/17/82 ' 1300 57- East Lagoon 

Overflow 
Lagoons . 8/17/82 1015 8/18/82 1030 

. *No detectable activity 

7Be I 2.2 x 

I 

Cy: ' J. Larkin, H-1, MS H810 
R. Dvorak,, H-1, MS H810 . 

File 



memorandum Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 - 

TO: Jerry Miller, H-i Assoc. G r p .  L d r . ,  LAMPF mrE: 8/1Y/82 

MA~L SroPmLEPHoNE: F692/7-7797 r"' 
FROM: Maggie Martinez? H-4, HPAL 

SYMBOL. H-4-WAL-159-82 

SUBJECT: G"A ANALYSES OF LAMPF WAII'ER SAMPLES 

W F  water samples have been g m  analyzed using the'Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

xo2 

The results are shown in Table I. The concentrations have been 
normalized to one (1) .liter and have been corrected to the sample 
collection dates and times. . .  

- 
. .  

Sample 
Date 

8/9/82 

Date 
Time 

0800 8/11/ 82. 

Time, 
counted ' Isotope (s) 

1015 ' ' 

22Na 
24Na 
43K . , ' 

47s.c 
48v 

. 51~r' 

54m 
' .56m 

57~0 . . 

57Ni . . 

5%0 

6oco 

52m . 

8zBr 
lH2T, . . 

Ackivitv 01 Ci/l) 

8.8 'X 10 

5.7 'X 
1.8 x.10 

1 

1 

1.1 x i o0  
4.9 x 
9.5 x 
2.7 -X 10-1 
1.3 X 10' - 
1.8 .X 10-1 ' 

3.1 X 10" 
2.9 X 10-1 
3.8 X lo-' 
Y.3 x 10-1 
5.8 X 10-2 
4.2 X lo-' 
8.7 X 10-2 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
File 



memorandwrn Los Alamos National Laboratory , 

Los Alamos,New Mexico 87545 

DATE: 8/19/82 ' . 10:. Jerry Miller, H-1' Assoc. Grp. Ldr:, LAMPF 
..,:- 

FROM: Maggie Martinez!'. H-4, HPAL, MS ~ 6 9 2  , MAIL STOPITELEPHONE: . F692/7-7797 

SYMBOL: H-~-I-IPN,-~ 60-82 

W F  water samples have been gamna analyzed using the  Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

ID 

, Y O 3  

X04 . 

'X05 

X07 

wO1' 

wo2 

The results are shown i n  Table I. 
normalized t o  one (1) liter and have been corrected to  the sanple 
mllecticm dates and times. 

The concentrations.have been 

Sample 
Date 

8/9/82 

8/9/82 

'8/Y/82 

. 8/9/82 

. 8/Y/82 . . 

8/9/82 .- 

WMI TGT & MOD. 8/9/82 

WEST LAGOON. 8/9/82 

;T LAGOON 8/9/82 

*No detectable a c t i v i t y  

sawle 
Time 

0800. 

. .  

0800 

08UO 

0800 

,080G 

0800 

0800 

0800 :. 

0800 

TAaLE I. 

Date 
counted 

8/9/82 

8/Y/82 

8/9/82 

8/9/82 

8/9/82 

8/9/82 

8/9/82 

8/9/82 

8/9/82 

Be .1.3 x 10-1 1330 ,;. 

1415 

1445 

1500 

1130 

1335 

1300 

1020 

1100 

*NDA 

"NDA ' 

4.9 X'10 . - 2  , 

1.9 x 
4.0 X 10-2' 

4.3 x 10-3 

4.4 x 10-3 

3.6 x 10-3 

.=m 





-k?&&& 
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b Counsel Revie 

Ros AUamos 
memorandum Los Alamos National Laboratory 

b s  Alamos.New Mexico 87545 

DATE: 12/30/82 T O  ..Jerry Miller, H-1 ASS-. Grp. Idr., fxs H810 
FROM: Dru Fuller, H-4 H P 6  MAIL STOPITELEPHONE: F692/7-7797 I 

SYMBOL: H-4 -m&2 8 1-8 2 

SUBJECT: GWWi ANALYSIS OF LAMPF WJR TARGJ2 CELL #1 a-IAROAL EU,m (VACUUM ~UMP) 

A LAMPF activated charcoal filter fran WNR ' Ikqet C e l l  #1 has been 
gama analyzed using the Ge(Li) detector and 4,096 channel pulse 
height analyzer I 

The analysis results are sham i n  Table I. 
have been corrected to the tire of sample remmal. 

The total activities 

TABLE I 

Date Time Date  ' ~ i m e  Date . . ~ i m e  
on - -  on off Off .Counted Counted Isotoue(s) Activitv (Xi). 

12/13/82 0700 12/20/82 0700 12/21/82' 1345 . 

I 

ri9 1.6  X 203 82-560 

. Q: J. Larkin, H-1, M S  H810  
' R. Dvorak, H-1, M S  H810  

. F i l e  



' . . . . ... 

Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

TO: Jerry Miller, H-l Assoc. Grp. L d r . ,  MS H81U 12/30/8 2 

A LAEylpF papr filter fran WNR Target Cell #1 has been g m  
analyzed using the GeU)  detector and 4,096 channel pulse 
height analyzer. K 

The analysis results are shown in Table I. 
have been corrected to the the wd date of sample r m l .  

The total activities ' 

. 

TABLE I 

Date T i m  Date Time Date Time 
on - -  on O f f  - O f f  Counted Counted Isotoue(s) Activity (IACi) 

I 

2-561 12/13/82 0700 12/20/82 , 0700 ' 12/21/82 0900 --- *NDA 

* 
No detectable activity 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
File e 



.- . 

I n 

Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

TO: Frank Guevara, H-1, ELS P229 

FROM: Dru Fuller, H-4 HP A I P  

DATE; 12/30/8 2 

MAIL STOPITELEPHONE: F692/7-7797 

Sample 
' ID 

FE-3 

LAMPF activated charcoal f i l t e r s  [stack) .have been gamm analyzed 
using the G e  (Li) detector and 4,096 channel pulse height analyzer. 

The analysis results are shown i n  Table I. 
have been corrected to  the t i m e  of sample r m a l .  

The total act ivi t ies  

TABLE I 
Date Ti.m D a t e  Time Date Time 
on - -  on Off Off Counted Counted Isotope(s) Activity (p C i )  

,1;!/13/82 0700 12/20/82 0700 12/21/82 1140 182T, . 8.2 X 
1.5 x 

'2.9 X 10-I 

18SOs . 

1881r 5.4 x' 
191R 

Hs 2.0 x loo 195 

WNR 12/13/82 0700 12/20/82 0700 12/21/82 1315 

* 
. N o  detectable activity 

7.0 X lo-' 1 9 5 q  
g 

3.4 x 10-1 203 ' ' 

HCJ 

--- *ND?i 

. Cy: J. Miller, H-1, M S  H810 
. J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
F i l e  

FE-3 Log.827562 
WNF! Log 82-558 

4 



. . Los Alamos National Laboratory 
.- Los Alamos-New Mexico 87545 memorandum 

! 

. .  

I .  

sample 
ID 

FE-3 

. .  

T O  Frank Guevara, H-1, MS P229 

FROM. D r u  Fuller, H-4 

LPMPF stack samples have been g m  wiped using the ~ e l ~ i )  detector 
and 4,096 channel pulse height analyzer. 

%.sample results are shown in Table I. 

microcuries, are the total activities on the samples and are &rrected 
to the dates and times the filter papers were col.lected. 

The sample identifications, 
. dates, and times are as shown on the samples. The activities, in 

. .  

TABtE I 
Date Time Date. Time Date Time 
on - _ I _  on O f f  - O f f  counted Counted 

12/13/82 0700 12/20/82 0700 12/21/82 1045 

Isotorse (s) 

7Be 
1850s 

lg5Hq .. 
105% . 

g 
' 197 .. 

Hg 
' g  

202T1 
203 ' 

Hg 

197% 
2OlT1 

A c t i v i t y  (IA Ci) 

3.7 x. . 
6.6 X . 

7.5 x 
2.6 X lo-* 
2.4 X ' 

5.1 x 
3.4 x 
1.2 x 

' 2.5 X 

FE-16 ' 12/13/82 0700 ' 12/20/82 0700 12/21/82'. 0800 --- *h?A 

WNR 12/13/82 0700 12/20/82 0700 12/20/82 1600 --- NDA 

* 
No detectable activity ' 

Cy: J. Miller, H-1, MS H810 

' P  
' J. Larkin, El-1, PS H810 F G 3  Log 82-563 .. 

R. Dvorak, H-1, MS H810  FE-16 82-564 
File . . WNR Log 82-559 



LosAlamos National Laboratory 
Los Alamos.New Mexico 87545 

. 

memorandum 

sample 
ID 

. FE-3 

FE-16 

WNR 

* 

10: Frank Guevara, H-1, MS P229 

FROM: Dru Fuller, H-4 E l P a  

SYMBOL: H-4-HE'ALr 28 4-8 2 

SUBJECT: ANALYSES OF LAME' (PAPER) SAMPLES 

LAMPF stack samples have been ggma analyzed using tiae GeGi) detector 
and 4,096 channel pulse height analyzer. 

The sample results are 'shown in Table I. The sample identifications, . 
dates, and tims are as shown on the samples. The activities, in 
microcuries, are'the total activities on the samples and are mrrected 
to  the dates and t i n e s  the f i l t e r  papers were mllected. 

TABLE I 
Date Time Date ' T b  Date T h  
on - -  on Off' O f f  counted Counted IsotoRe (SI Activity (p Ci) 

Hs 5.3 x ' .  12/20/82 0700 12/27/82 0600. 12/28/82 1445 203 

NDA 
* 12/20/82 0700 12/27/82 0600 12/29/82 '0930 -- 

NDA 12/20/82 0700 12/27/82 0600 12/29/82 0830 . --- 
. .  

No detectable activity. 

Cy: J. Miller, H-1, M S  H81G 
J. Larkin, H-3, PS H81.0 
R. Dvorak, H-1, MS H810 
File 

FE-3 82-567 
FE-16 Log 82-565 
WNR Log 82-571 

k 



... 

Los Alarnos National Laboratory 
Los Alarnos.New Mexico 87545 memorandum 

T O :  Frank Guevara, H-1; E.1s P229 DATE: 1/5/83 

FROM: Dru F'uller, H-4 MAIL STOPITELEPHONE: F692/7-7797 

SYMBOL: H-4-HPAG285-82 

. LAMpF activated charcoal filters (stack) have beeri gama analyzed 
using the Ge(Li) detector and 4,096 channel pulse.height analyzer. 

The analysis results are shown.in Table I. 
have been corrected t o  the t i m e  of sample rawVal. 

The total act ivi t ies  

. .  

TABLE I ' 

Date T h e  D a t e  Time Date Time 
.on - -  Of€ - Off  Counted Counted Isotorx?(s) Activity (PCi) 

-le .on - I D  
I 

FE-3 12/20/82 0700 12/27/82 0600 12/30/82 0830 75Se ' 2.2 x 
3'.9 x . 1261 

197 
203 

1.8 X . 
1RSOs 

Hg 2.5 x 
Hg 4.9 x 

12/20/82 07CO 12/27/82 0600 12/28/82 .1330 . --- *NDA WNR 

* 
So detectable activity 

Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, MS H810 , 

R. Dvorak, H-1, MS H810 .. 

Fi le  
FE-3 82-566 
WNR Log 82-570 



@w4 3 p M  

memorandum Los Alamos NationalLaboratory 
Los Alamos,New Mexico 87545 ' 

T O  

FROM: 

SYMBOL: 

SUBJECT: 

'Date 
m 

Jerry Miller, H-1 Assoc. Grp. Ldr., MS H810 1/5/83 

H-4-HPAL- 286-8 2 

GAMW 24"JYSIS OF L?"PF WNR TARGET CELL #I PAPER F I L m  ( V A ~ ] M  FVM~) 

A LAMPF paper filter fran WNR Target C e l l  #1 has been g m  
analyzed using the Ge(Li) detector and 4,096 channel pulse 
height analyzer. 

The analysis results are sham i n  Table I. 
have been corrected to  the t i m e  and date of sample r m a l .  

The total act ivi t ies  
. . 

Time 
on 

82-569 12/20/82 0700 

TABLE I 

Date Time Date Time. 

12/27/82 0600 12/28/82 is30 

- Off - O f f  Counted Counted Isotope (s) Activitv (PCi) 

--- . *m . .  

* 
N o  detectable activity 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
F i l e  



Los Alamos National Laboratory 
b s  Alamos,New Mexico 87545 memorandum 

TO: 'Jerry Miller, H-1 Ass=. Grp. Ldr., MS H810 DATE: 1/5/83 

2% ' MAIL STOPITELEPHONE: F692/7-7797 
. .. 

FAOM D r u  Fuller, H-4 HPAL 

A LAMPF activated charcoal f i l t e r  f m n  WNR Target C e l l  #1 has been 
gamM analyzed using the Ge(Li) detector and 4,096 channel pulse 
height analyzer. 

The analysis results are sham i n  Table I. 
have been corrected to the tim of sample m v a l .  

The total activities 

TABLE I 

Date Time D a t e  Time Date Time 
o n .  - -  on Off O f f  Counted counted Isotol3e~s) Ci , 

NDA 
* 82-568 12/20/82 0700 12/27/82 0600 12/28/82 1345 --- 

\ 

* 
N o  detectable activity 

Cy: ..J. Larkin,  H-1, MS H810 
R. Dvorak, H-1, MS H810 

. F i l e  ' 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

@+ 
memorandum 

i o  'Frank G u e v a r a ,  H-1, MS P229 -s . .  

FROM: D r u  Fuller, H-4 HPAL 

SYMBOL: H-4-HPAL-2 67-8 2 

SUBJEC~: GAWA ANALYSES OF LAMPE' (PAPER) SpMPLEs 

LAMpF stack sanples have been gamm analyzed using the -ai) 'detector 
and 4,096 channel pulse height analyzer. 

The sample results are shown i n  Table I. 
dates, and times are as shown on the samples. The activities, i n  
microcuries, are the total act ivi t ies  an the samples and are corrected 
to  the dates and t i n e s  the f i l t e r  papers were collected. 

The sample identifications, 

TABLE I 

Sample , 

ID 
Date Time 
on on - 
11/30/82 0700 

. .  

Date 
Off 

12/6/82 

Time D a t e .  Tirne 
Off counted Counted Isotope ( s )  

0700 12/8/82 0945 . 70e 
191R 

'93*u 

Hg 
195 

n 

2"OT1 

. _  201T1 
, 202T1 
2C! 3 

.Hg 

Activity (Ki) 

9.5 x 
1.9 x 10-2 
2.6 X lo-' 
1.5 X 10' 
1.1 x 10-1 

1.1 x. 10-1 
i .5 x 
3.5 x 10-2 
8'.7 x 

3.9 x 

3.2 X ' 

FE-16 11/30/82 0700 12/6/82 0700 12/7/82 1545 --- "NDA 

WNF! 11/30/82 0700 12/6/82 0700 . 12/8/82 ,0900, --- NDA 

* 
KO detectable activity 

Cy: J.' Miller, H-1, M S  H810 
J. Larkin, H-1, M S  H810 FE-3 Log 82-547 
R. Dvorak, H-1, FlS H810 . FE-16 Log 82-546 

1 File hTVR Log 82-548 



memorandum Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 - 

T O  

F R W :  

SYMBOL: 

SUBJECT: 

Sample . 

ID 

' FE-3 

Frank Guevara, H-1, FIS P229 ' DATE: 12/10/82 

& D r u  Fuller, H-4 HPAL, MAIL STOPITELEPMONE: F692/7-7797 

H-4-HPAG266-82 

GAEJMA OF LAMPF SIACX CHAROoAt FILTERS 

WF activated charcoal f i l t e r s  (stack) have been g a m ~  analyzed 
using the Ge(Li) detector and 4,096 channel.pulse height analyzer. 

The analysis results are shuwn i n  Table I. 
have been corrected to the time of sample remmal. 

The total act ivi t ies  

Date Time D a t e  Time 
on O f f  - -  on Off - 

TABLE I 

11/30/82 0700 12/6/82 0700 

11/30/82 0700 12/6/82 0700 

* 
N o  detectable activity 

Cy: J. M i l l e r ,  H-1, M S  H810 
J. Larkin, H-1, MS H810 
F .  Dvorak,. H-1, MS H810 
F i l e  

Date TiIIE 
Counted counted 

12/7/82 1130 

12/7/82 1045 

Activity bel) 
I 

' 0  

0 
1.1 x 10 
1.0 x 10 

5:O X lo-' 
6.6 X 10-1 

2.3 X 10' 

0 8.8 X 10 
1.7 X 10' 

9.7 x loo  

3.3 x loo  
2:4 X 10' 
9.6. X 10-1 

*NDA 

FE-3 Log 82-543 
WNF! Log 82-544 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

T O  Jerry Miller, E-I-1 Assoc. G r p .  Ldr., Ms H81U DATE: 12/10/82 

FROM: DLU Fuller, H-4 WAL G? MAIL STOPITELEPHONE: F692/7-779*] 

SYMBOL: H-4-HPAL-268-82 

SUBJECT: GAP&lA ANALYSIS OF , W F  WNR T m  C%L #I PAPER F I L m  (VACUUM 'PUMP) 

A W F  paper filter frm WNR Target C e l l  #1 has been g m  
analyzed using the Ge CLi) detector and 4,096 channel pulse 
height analyzer. 

b 

The analysis' results are sham in Table I. 
have been corrected to the time and date of sazrple'ranaval. 

The total activities 

TABLE I 

Date ' .Tirm Date Time Date . . '  Time 
' o n ' o n  - -  Off - Off Counted Counted Isotorx (s) ' . Activitv (Ki) 

I 

i2-5-2 11/30/82 0700 12/6/82 0700 12/8/82 1050 7Be 4.6 x 

. .. Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, FlS H810 
F i l e  ' 



n 

Los Alarms National Laboratory 
h s  Alamos.New Mexico 87545 memorandum 

r o : - i T e r r y  Miller, H-1 Asss.  Grp. Ldr., M!5 H810 ' ME: 12/10/82 

-2% 
. 'FROM: Dru Fuller, H-4 HPAL . MAIL STOPITELEPWONE: F692/7-7797 

SYMBOL H-4-HPL269-82 

A LAMPF a d v a t &  charcoal f i l t e r  from WNR Target C e l l  #1 has been 
gamm analyzed using the Ge(Li) detector and 4,096 channel pulse 
height analyzer. 

The analysis 'results are shown i n  Table I. 
have been corrected t o  the time of sample m v a l .  

The total activities ' 

. .  TABLE I 

Date Time Date  Time Date Time 
. -  o n .  - -  on Off Off Counted Counted Isotm(s) A c t i v i t y  du Ci). 

2.3 'X 203Hg 15/30/82 0700 12/6/82 0700 12/7/82 1500 

Cy: ' J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
File . 



. .  Los Alamos National Laboratory 
Los Alarnos.New Mexico 87545 memorandum 

T O  

FROM 

SYMBOL: 

SUEJECV 

Sample 
ID 

Frank Guevara, H-1, MS P229 ’ 12/17/82 

D r u  Fuller, H-4 HI?&’ a? . 

H-4-HPAL-271-82 , ’ 

LpMpF stack samples have been garttna analyzed using the GecLi) detector 
and 4,096 channel pulse height analyzer. 

T’be sample results are shown in Table I. 
dates, and times are as shrrwn on the samples. The activities, in 
microcuries, are the total activities on the samples and are corrected 
to the dates and t h z s  the filter papers were mllected. 

W sample identifications, 

TABLE I 
Date Time Date Time 

on Off O f f  m 

12/6/82 0700 12/13/82 0700 

- -  

FE-16 - 12/6/82 0700 12/13/82 0700 

WNR 12/6/82 0700 12/13/82 0’700 

* 
No detectable activity 

Cy: J. Miller, 
J. Larkin, 
R. Dvorak, 
F i l e  

H-1, MS H810 
H-1,. MS H810 
H-1, MS H810 

Date 
counted 

12/17/82 

, \! 
12/14/82 

12/14/8 2 

Tirre 
counted Isotope (s) 

1000 7Be 
185~s 
lg5MHg 

Hg 
197 

’ 19%g 

2”Tl 

2ooT1 
, 201T1 

203 ’ 

Hg 

1.0 x 10-1 

3.9 x.10-2 
’ 2.7 X lo-’ 

6.7 X lo-* 
1.3 X 
4.7 x 

“NDA 

NDA 

FE-3 Log 82-555 . 

FE-16 Log 82-556 , 

WNR Log 82-551 . 



Los Alamos National Laboratory ' 

Los Alamos.New Mexico 87545 memorandum 
~~ 

To: 

FROM: 

SYMBOL: 

SUBJECT 

Sample 
ID 

FE-3 
. .  . .  

. . . .  

Frank Guevara, H-1, ElS P229 

Dru Fuller, H-4 HPAL 2 8  
H-4-HPAL272-82 

DATE: 12/17/82 

MAIL STOPITELEPHONE: F69 2/7-7797 

GAE/MA ANALYSES OF LAMPF STACX cHARcDp;L FILTERS 

LAMPF activated charccal' filters '(stack) have.been g m  analyzed 
using the Ge (Li) detector and ,4,096 channel pulse height analyzer. 

The analysis results are Shawn i n  Table I. 
have been corrected to  the time of sample ranrval. 

The total act ivi t ies  

TABLE I 
Date Time D a t e  Time Date Time 
on ' o n  - -  Off Off Counted counted Isotope(s) 

182m 

185,s 
12/6/82 . 0700 . 12/13/82 0700 12/17/82 0915 

1881, 
191R 

, 195% 
Hs 195 

197%: 
203 ' 

H g  

WNR 12/6/82 , 0700 12/13/82 0700 12/16/82 1415 

* 
N o  detectable activity 

Cy: 5. .Miller,' H-1, M S  H810 
J. Larkin, H-1, M S  H810 
R. Dvorak, H-1, MS H810 
' F i l e  . 

FE-3 Log 82-554 
. WNR Log 82-550 

Activitv ' (Ki) 
I 

2.3 X 10-1 
4 . 7  x 10-1 ' 

2.0 x loo  : 
3.5 x loo 

5.3 x loo 

. .  

2 7.4 x 10 

1.6 X 10' 
. 8.9 X lo-' 

NDA 
* 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

TO: J e w  Miller, H-1 Assoc. Grp. Ldr., MS H810 DATE: 12/17/82 

SUBJECT CWW4 ANALYSIS OF LAMPF WNR TARGET CEUl #I PAPER FILTER (VACUUM PUMP) 

A LAMPF paper filter fran WNR Target Cell #1 has been g m  
analyzed using the G e U )  detector and 4,096 channel pulse 
height analyzer. 

The analysis resu l t s  are shown i n  Table I. 
have been corrected to  the time and date of s-le renoVal. 

The total activities 

TABLE I 

Date Time. Date Time Date ' Time 
on - -  on Off - O f f  Counted Counted ' Isotom(s) Activitv @Ci) 

I 

2 - 5 ~ a  12/6/82 0700 12/13/82 0700 12/16/82 ,1330 7Ee 4.0 x 
c 

Cy:  J. Larkin, H-1 , M S  E810 
R. Dvorak, H-1, MS H810 . 
F i l e  

. .  



. .  . Los Alamos National Laboratory 
. .  Los Alamos.New Mexico 87545 .memorandum 

T O  

FAOM: 

SYMBOL: 

SUtLIECt 

iTerry Miller, H-1 ASSQC. Grp. L d r . ,  MS H810 DATE: 12/17/82 

D m  Fuller, €4-4 tipAL .i4;. MAIL STOPITELEPHONE: F692/7-7797 

H-4-HP~r-27 4-8 2 

GAtWl?i PNALYSIS OF LAMPF WNR TARGE3! CELC #1 CHAROOAL F'ILTEX (VACUUM PUMP)' 

A LAMPF activated charcoal filter fran WNR Target Cell #1 has been 
gamna analyzed using the Ge(Li) detector and 4,096 channel pulse 
height analyzer. 

The analysis resul ts  are shown i n  Table I. 
have been corrected to  the t ime  of sample rem=wal. 

The total activities 

TABU I 

Date Time Date .- T i m  Date Time 
. -  0 n . m  - -  Off - .  Off counted Counted Isotorie [s) 

82-552 12/6/82 0700 12/13/82 0700 12/16/82 1500 -- 

* 
No detectable activity 

Cy: J. Larkin, H-1, MS H810 
R.. Dvorak, H-1, MS H 8 1 0  
File . 

. . .  

Activity WCi). I 

NDA * 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 . memorandum . # 

T O  Jerry Miller, H-1 Assoc. Grp. Ldr., MS H810 . DATE: 11/23/82 

FROM: D r u  Ful ler ,  H-4 MAIL STOPITELEPHONE: F692fl-779-1 

SYMBOL H-4-WAL-254-82 

SUBJECT: GAMvIA ANALYSIS OF, LAMPF WMZ TARGFT CELL #I- PAPEX FILTER (VACUUM PUMP) 

A W F  paper filter frcm WNR Target Cell #1 has been gamM 
analyzed using the G e U )  detec tor  and 4,096 channel pulse 
height analyzer. 

The analysis  r e s u l t s  are sham i n  Table I... The total a c t i v i t i e s  
have been corrected to  the tim! and date of sample r m l .  

TABLE I 

Date Tirtle Date Time Date Time 
- on - -  on Off - O f f  Counted Counted Isotom? Is) Activi ty  (PCi) 

I 

2-52;, . 11/15/82 0700 11/22/82' 0700 11/22/82 1645 --- "NDA 

* 
. No detectable activity 

Cy: J. Larkin, H-1, MS 1-1810 
. R. Dvorak, H A ,  M S  H810 

File 



Los Alamos National Laboratory 
Los AlamosNew Mexico 87545 memorandum 

TO: Jerry Miller, H-1 Assoc. Grp. L d r . ,  MS H810 , 
DATE: 12/1/82 

FROM: D r u  Fuller, H-4, HE'& e .  MAIL STOPITELEP~ONE: F692fl-7797 

SUBJECT: GAPMA ANALYSIS OF LWPF WNR TARGFT CELt #I PAPER FILTER (VACLXJM PUI'P) ' 

F 

A LAMPF paper filter f m  WNR Target Cell #1 has been g m  
analyzed using the Gebi) detector and 4,096 channel pulse 
height analyzer. 

The analysis results are sham in Table .1 .  
have been corrected to the tire and date of sample removal. 

The total activities 

TABLE r 
Date Time Date Time Date Time 
on - -  on Off - Off Counted Counted Isototze (s) Activitv (/Xi) 

I 

-1/22/82 0700 11/29/82 0600 11/30/82 1600 7Be 4.4 x I C - ~  

I 

I 

: .J. Larkin,  H-1, MS E810 
R. Dvorak, H-1, PIS H810 

. F i l e  



.IDS Alamos National Laboratory 
k s  Alamos,New Mexico 87545 memorandum 

TO: .Jerry Milier, H-1 ASSQC. G r p .  Idr.* PYZS H810 DATE: 12/1/82 

FROM: DIU Fuller, H-4, HPm . MAIL STOWTELEPHONE: F692/7-7797 

SYMBOL: H-44PAG259-82 , 

A LAMPF activated charcoal filter fran WNR Target Cell #1 has been 
gamna analyzed using the Ge(Li) detector and 4,096 channel pulse 
height analyzer. 

The analysis results are slmwn i n  Table I. 
have been corrected to tbe tim of sample remval. 

The total activities 

TABLE I 

Date Time Date T& Date T h  
on - -  on O f f  - Off counted counted IsotoDe(s) v. 

82Br 1.9 x 
Hs i.7 x 

11/22/82. 0700 11/29/82 0600 .11/30/82 1030 

203 

, '  

Cy: J. kirkin, H-1, M S  H810 
R. Dvorak, H-1, M S  H810 
File 



. .  

Los Allamos 
2 memorandum Los Alamos National Laborato 

Los Alarnos.New Mexico 8754 - 

TO. Jerry Miller, H-1 AssQC. ' G q .  L d r . ,  MS H810' DATE: 11/23/82 

F R ~  D r u  Fuller, H-4 HPAL MAIL STOPIIELEPMONE: F692/7-7797 

S&OL' H-4-HPAL255-82 

A LAMpF activated charaal fi l ter  frun WMI % q e t  Cell #1 has been 
g m  analyzed using the Ge(Li) detector and 4,096 channel pulse 
height analyzer. 

The analysis results are shown in Table I. 
have been mrrected to tbe time of sample rermval. 

The total activities . .. 

TABLE I . .  

Date T M  D a t e  Time Cste . Tim2 ...i' 
' o n  . -  on - off ' O f f  Counted Counted Isotom?(s) Activity du C i j  . . 

f 

5.0 x 203 
. .  

32-534 11/15/82 0700 11/22/82 0700 11/23/82 1 4 4 5  ' Hs 

\. 

Cy: J,. Larkin, E-1, MS H810 
R. Dvorak, E-1, P I S  H810 
File 



. .. 

memorandum Los Alarnos National Laboratory 
Los Alamos,New Mexico 87545 

LAMPF activated c h a r d  filters (stack) have h e n  garrtna analyzed . . .  
using .the Ge(Li) detector and 4,096 channel pulse height analyzer. . .  

The analysis results are sham in Table I. 
have been corrected to the time of sample rawvdL. 

The total activities 

Sample 
I D .  

FE-3 

TABU I 
Date Time Date Time Date , Time 
on - -  on Off Off counted counted :;;tow,'") 
11/15/82 0700 11/22/82 0700 11/24/82 ,1600 ' Ta 

1850s 
1881r 
191R : 

195 
Hg 

11/15/82 0700 11/22/82 0700 11/23/82 1500 

- .  

*No detectable activity 

Y: J. Miller, H-1, MS H810 FE-3 Log 82-529 
J. Larkin, €3-1, M S  H810 WNR Log 82-532 
R. Dvorak, H-li NS H810 
File 

3. . i  x 10-l 
3.8 X 10-1 
1.2 x 1.0 

2.4 X 10' 
2.4 X 10' 

0 

5.7 x lo1 ' 

6.3 X 10-1 

*NDA 



mernoran Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

r 

sample 
ID 

LPMPF stack sanples have been gama anaiyzed using the GeU) detector 
and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I. 
dates, and times are as shown on the samples. The activities, in 
microcuries, are the total activities an the samples and are corrected 
to the dates and times the filter papers were collected. 

The sample identifications, 

a .  

TABtE I 
Date T i r e  Date .Time Date Time 
on - -  on Off off counted counted Isotope (s) A c t i v i t y  (p Ci) 
11/22/82 0700 11/29/82 0600 11/30/82 

LOB 11/22/82 0700 11/29/82 0600 11/30/82 

WN! 11/22/82 0700 11/29/82 0600 11/30/82 

7Be 

lg2€?U 

1620 . 

24Na 

1F.?3Au 

Hs 
193V 

200T1 

201Tl 
203 

1145 ----_ 

letectable a c t i v i t y  

Cy: J. Miller, H-1, PS H810 
J. Larkin, H-1, Ms H810 
R.. Dvorak, H-1, M S  'E1810 
File 

FE-3 Lg 82541  
FE-16 Log 82-539 
WNR 'Lg 82-536 

1.1 X lG-1 ' 
1.1 x 
8..6 X lo-.' 
5.0 X 10-1 

1.8 X 10-1 

1.6 X 10' , ' 

1.6 X 10-1 
1.1 x 
2.3 X 10-1 

3.3 x 
4.9' x 
4.9 x 
*NnA 

. .  ND> 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 . .  memorandum 

TO: Frank Guevara, H-1, MS P229 DATE: 12/1/82 . 

MAIL STOPITELEPHONE: F692/7-7797 . g g -  . ,  

FROM: D r u  Fuller, H-4, HPAL 

SYMBOL: H-4-HPAL-261-82 

SUBJECT: GNW4 A N A L Y S  OF LAMPF STACK' (XARCOAL, FILTERS 

LAMpF activated charcoal filters (stack) have been gama analyzed . . 

using the Ge(Li) detector and 4,096 channel pulse height analyzer. 

The analysis results are shown i n  Table I. 
have been corrected to the time of sample remval. 

. 

The total activities 

TABLE I 
Sample Date Time Date Time Date Time 
ID on - -  on O f f  Off Counted Counted Isotope(s) Activitv (PCi) 

I 

FF-3 11/22/82 0700 11/29/82 

WNR 

0600 11/30/82 1115 182Ta 
1830s 
185~s 
18*1, 
igi, 

' 19ZAU 

lg3*U 

11/22/82 0700 11/29/82 0600 11/30/82 1000 ----- 

*No detectable activity 

: J. Miller, H-1, MS H810 
J. Larkin, H-1, MS H810 

, R. Dvorak, E-1, MS E810 
File . 

FE-3 Log 82-540 
WNR Log 82-535 

1.3 X 10' 
1.7 X 10' 
4.6 X 10-1 
7.1 X lo-' 
3.5 x loo 
3.1 x.lol 
2.0 x lo1 
4.7 x loo 
3.5 x lo1 
3.7 x loo 
4.6 X 10' 

0 1.0 x 10 . 
"NDA , 



. .  ... 

TIME DATE 
COUNT TIME 

JOCATION BEGIN END I HRS M /m M3 d/m d/m/M3 3 

: 

REMARKS 



. . . . . ._ . .. -. . - . - . ... . . . - 

Los Alamos National Laboratory 
Los Alamos,New Mexico.87545 memorandum 

ro: 

FROM. 

I SYMBOL: 

SUBJECT: I 

I 

Date 
on 

Jerry Miller, H-1 Assoc. Grp. Ldr., MS H810 DATE: 11/19/’82 ’ 

Dru Fuller, H-4 S a  MAIL STOPITELEPHONE: F692/7-779-] 

H-4-SAL-252-82 

GAMMA ANFLYSIS OF LAMPF WNR TAFGEX’ E L L  #1 PAPER FILTER ‘(VACUUM PUMP) 

.A W F  paper filter fran WNR.Target ‘Cell #1 has been g m  
analyzed using the Ge(Li) detector and 4,096 channel: pulse ’ 

height analyzer. 

. 

The analysis results are sham in Table I. 
have been corrected to the t i r e  and date of sample ranaval. . 

The total activities 

T@LE I 
\ 

TinSe Date Time Date Time 
- -  on Off - O f f  counted counted I S O t O ~ ~ S )  

I 

2-5~a 11/8,/82 0700 11/15/82 0700 11/15/82 1430 7*. 4.4 x 

Cy: J. Larkin, H-1, H810 
R. Dvorak, H-1, Fl.5 H810 

. File 



n 

Los Alamos National Laboratory 
Los Alarnos,New Mexico 87545 memorandum 

82-526 

i o  ..Jerry Miller, H-1 AssQC. Grp.  Ldr., MS €4810 DATE: 11/19/82 

Dru F'uller, H-4 HPX~- MAIL STOPITELEPHONE: F692/7-7797 

SruBOL: H-4 -HPAL-2 53 -82 

sue.1~~1: GAMW ANALYSIS OF W F  WfJR T- CELL #I (HARCOAL FILTER. (VACUUM PUW) 

A W F  activated charcoal f i l t e r  fran WNR Target C e l l  #1 has been 
gamna analyzed using the G e U )  detector and 4,096 channel pulse 
height analyzer. 

The analysis results are shown i n  Table I. 
have been corrected to the t i r e  of sample femovdl. 

The total activities 

TABLE I 

Date Time Date . Tim Date TilE 
on - -  on O f f  - O f f  Counted counted Isotolse~s) -. 

. .  

Hc7 3.9 x 203 11/8/82 0700 11/15/82 0700 . 11/19/82 1045 

Cy: J. Larkin, H-1, MS H810 . 

R. Dvorak, H-1, MS H810 
F i l e  



... 

memorandum Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

TO: Frank GLievara, H-1, FLS P229 . 

FROM: Dru kller, H-4 HPa- 

DATE: 11/19/82, 

MAIL STOPITELEPHONE: F692/7-7797 

SYMBOL. H-4-Wa-25 1-82 

SUBJECT GNWA ANALYSES OF W F  STAUC CHARCOAL FILTERS 

LAMPF activated charcoal f i l t e r s  (stack) have been g m  analyzed 
using the Ge(Li) detec tor  and 4,096 channel pulse  height analyzer. 

L 

. .  The analysis  r e su l t s  are shown i n  Table I. 
have been corrected t o  the . t ime of sample ranoval. 

The total a c t i v i t i e s  

TABLE I 

Date Time Date Time Date Time 
. -le I D  on - -  on Off ' Off counted counted 1sotoCe(s) 

203 
H s  

WNR 11/8/82 ' 0700 11/15/82 0700 11/19/82 1130 , --- 

Activity CrJCi) 

4.7 x 1r2-l . ' 

6.5 X 10-1 . 

1.3 X 10' 
0 4.2 X 10 

3.0 X lo2 
6.3 X 10' ' 

4.9 x lo0 
0 1.4 X 10 

*NDA 

* 
Yo detectable  ac t iv i ty  

Cy: J. Miller, H-1, Ms H810 
J. Larkin, H-1, M S  H810 
R. Dvorak, H-1, MS H810 
F i l e  

. .  
FE-3 Log 82-522, 
WNR. Log 82-524 



memorandum Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

T O  

FAOM: 

SYMBOL: 

' SUBJECT 

Frank Guevara, .€I-1, MS P229 
D r u  Fuller, H-4 EPAL & .  

OA 11/19/82 

MAIL STOPllELEPHONE: F692/7-7797 

H-4-HPAL-250-82 

GAMvlA ANALYSES OF LAMPF STACK (PAPER) SAMPLES 

W F  stack samples have been garrma analyzed using the GeU) detector 
and 4,096 channel pulse height analyzer. 

The sample results are shaJn in Table I. 
dates, and t i n e s  are.= shown on the samples. The activities, in 
microcuries, are the total activities on the samples and are corrected 
to the dates and times the filter papers w e r e  collected. 

The sample identifications, 

I .  

TABLE I 

sample Date Time Date Ti& Date ThE 
-- ID on - -  on O f f  O f f  counted counted IsotoDe ( s )  

i1/8/82 0700 11/15/82 0700 11/15/82 1610 7Ee 

24Na 

. .  

lg2AU 

FE-16 . 11/8/82 0700 11/15/82 0700 11/15/82 1540 

WNK 11/8/82 0700 11/15/82 0700 11/15/82 1500 

"'%g , , 

2ooT1 

11s 
203 

Activity (p Ci) 

1'.3 X 10:'. 
1.2 x 
7.1 X lo-' 
2.1 x 10-I, 
8.9 X 10-1 
2.3 X '10-l 
2.6 X 10-1 
3.1 X 
4.2 X loF2 

*rnA 

NDA 

* 
, No detectable activity 

. .  . 

Cy: J. Miller, H-1, MS M810 
J. Larkin, H-1, MS H810 
R. Dvorak, H-1, P4S H810 
File . 

FE-3 1 4  82-521 
FE-16 Log 82-520 
W R  Log 82-523 ' 



Los Alarnos National Laboratory 
Los Alarnos,New Mexico 87545 memorandum 

TO: Frank Guevara, H-1, M S  P229 

Dru Fuller, H-4 WAC$!? 

SYMBOL: H-4-WAL 2 4 1 -8 2 

' Sample 
ID 

. .  .. .. 

FE-16 

WNR 

* 

LPMPF stack sanples have been gamna analyzed using the GeLLij: detector 
and 4,096 channel pulse height analyzer. 

m e  sample resuts are shown in Table I. 
dates, and times are as shown on the samples. 

to the dates and times the filter papers were collected. 

The sample identifications, 
The activities, in 

' microcuries, are the total activities on the samples and are corrected . 

. .  

Date T i m  Date Time Date Time 
Ci) - on . -  on - Off O f f  counted counted ISOtO~ (s) Activity ID 

11/1/82 0700 11/8/82 0700 11/9/82 1140 7Be . 6.9 X 
. .9.3 x 

7.8 x 

1261 . 

197 

1..1 x 
11/1/82 0700 11/8/82, 0700 11/10/82 0915 --- *NDA 

11/1/82 0700 11/8/82 0700 11/10/82 1000 

No detectable activity 

Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, MS H810 
R. Dvorak, S-1, MS H810 

. File 

--- 

FE-3 82-511 
FE-16 Log 82-512 
WNR Log 82-510 

NDA 



' Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum. 

TO: 

FROM: 

SYMBOL: 

SUBJECT 

Sample ' 
ID 
ET-3 

Frank Guevara, H-l, blS P229 DATE: 11/1 Ob2 

Dru Fuller, H-4 HPAL df MAIL STOPITELEPIIONE: F692/7-7797 

H-4-HPAL 24 2-8 2 

GAPMA ANALYSES OF LAMPF STACK =COAL FILTERS 

LAMPF activated charcoal filters (stack) have been  gam^ analyzed 
using the Ge(Li) detector and 4,096 channel pulse height.analyzer. 

The analysis results are shown in Table I. 
have been corrected to the time of sample rarmral. 

The total activities 

TABLE I 
Date Time . Date Time Date Time 
on - -  on O f f  off counted counted IsotoPe(s) 

11/1/82 0700 11/8/82 0700 11/9/82 1045 82B, 
126* 

182Ta , 

183~e 
185& 
191R 
195 

lg5%g 
Hg 

H g .  
197 
197% 

Hg 
203 

WNR 11/1/82 0700 11/8/82 0700 11/9/82 1410 

* 
No detectable activity . 

Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS E810 
File 

FE-3 Log.82-513 
WNF?, Log 82-514 

Activity. (DCi) ' , 
7.2 X lo-' 
5.5 x 
2.8 X lo-* 
'7.2 X 10-3 
4.9 x lo-2 
4.2 X lo-' 
1.6 X 10-1 
2.7 X 10-2 
6.6 X 
9.4 x 
1.4 X lo-' 

*NDA 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

' T O  Jerry Miller, El-1 Assoc. Grp. L d r . ,  MS H810 . OAT€: 11/10/82 

FROM: D r u  Fuller, H-4 HPAL' ~ ' 

A W F  papr filter fran WNR Target .Cell' #1 has been gamM 
! analyzed using the GeLi) detector and 4,096 channel.pulse, . 

. height analyzer. 

The analysis results are sham in Table I. 
have been corrected to the time and date of sample remmal. 

The total activities 

TABU I 

Date Time Date Time Date T h e  
on - -  on Off ' - Off Counted Counted I s o t o ~ ~  (s) 'Activity . (DCi) 

* 
No detectable activity 

Cy: ' J. Larkin, H-1, MS H810 
R. Dvorak, H-l., .MS'H810 
File 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

T O  Jerry Miller, H-1 ASSQC. Grp. Ldr., MS H810 DATE: 11/10/82 

MAIL STOPITELEPHONE: F692/7-7797 FROM: D ~ U  Fuller, H-4 HPALI z% 
SYMBOL: H-4-HE'AI-246-82 

t. .. . 

A LAMPF activated charcoal filter fran WNR Target C e l l  #1 has been 
g m  analyzed using the GetLi) detector and 4,096 channel pulse 
height analyzer. 

The analysis r e s u l t s  =.shown in Table I. 
have been corrected t o  the t ime  of sample m v a l .  

The total activities 

TABLE I 

. Date .' Time Date ' Tim Date TilTK2 
- on - -  on Off O f f  counted Counted I S O t ~ ( S )  ' . 

82-215 11/1/82 . 0700 11/8/82 . 0700 11/9/82 1500 82Br ' 1.7 x 
w 203 4.6 x 

. .  

Cy: J. Larkin', H-1, MS H810 
R. Dvorak, H-1, PS H810 
F i l e  



Los Alamos National Laboratory 
Los Alarnos.New Mexico 87545 memorandum 

T O  Jerry Miller, H-1 AssQC. G r p .  Ldr., C4S H810 DATE: 11/1/82 

F R ~  D r u  Fuller, H-4 € P A L S '  w i i  sroPmLEwouE: F692f7-7797 

SYMBOL H-4 -€P& 2 3 4-8 2 

A LAMPF activated c h a r d  filter fran WNR Target Cell  #1 has been 
gamM analyzed using the G e U )  detector and'4,096 channel pllse 
height analyzer. 

"he analysis results are shown in Table I. 
have been corrected to the t i re of SanTple rennml. 

T h e  total activities 

TABLE I 

nate Tim= Date Tim= 
O f f  

82-.,~ 10/18/82 0700 10/25/82 0700 

_I_ 
- cn ' o n  - -- Off . 

Date TiKE 
counted counted IsotoDe~s) 

10/28/82 0900 . 82Br 

1 9lPt 

195%g 

1881, 

193 
* Au 

197% 
203 

9 

Kl 

3 .1  X lo-' 
2.6 X 10 -2 . 

2.1 x 10-2 

5.7 x 

1.9 x 
3.1 x 

. Cy: J. Lwkin, H-1, MS E1810 
R. Dvorak, H-1, MS H810 

: File 



memorandum . .  . .  
Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

T O  Jerry Miller, H-1 Assoc. Grp. W.,  MS H810 DATE: ' 10/28/82 

FROM: Dru Fuller, H-4 €9 A@ MAIL STOPITELEPHONE: F692n-7797 

SUBJECT:, GNWA ANATLYSIS OF LAMPF WNR TARQZ #I PAPm FILTER 

A LAMPF paper f i l t e r  fran WNR Target C e l l  #1 has been gamna 
analyzed using the G e ( L i )  detector and 4,096 channel pulse 
height analyzer. 

The analysis results are sham in Table I. 
have been corrected t o  the time and date of sample ranoval. 

The to ta l  activit ies 

TABLE I 

Date T i r e  ' Date Time Date ' Time . 

on - -  on Off - Off counted counted - . .  

:2-*. . .  10/11/82 0700 10/18/82 0630 10/19/82 1730 

Cy: . J. Larkin, H-1, MS H810 
R. Dvorak, H-1, M S  H8iO 
File 

IsotoEe ( s )  

7Be 
Z4Nh 

44M ' sc 
46$c 
47s;: 

4av 
51~r 
52Mn 
54plln 

58c0 
9gm 

191R 

Activitv Wi) 
I 

0 2.1 x .10  

2.3 X 10-1 

3.4 x 
3-3 x 
2 .1  x 
3.2 X 

8.9 X 

7.0 x 
9.6'X 10 -3 . 

2.3 x 
3.8 x 
1.6 X lom2 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

TO: Jerry Miller,. H-1 Assoc. Grp. Ldr., MS H810 DATE: 11/1/82 

FROM: D n i  Fuller, H-4 HPAL 2% MAIL STOPITELEPHONE: F692/7-779.] 

SUBJECT GAWA ANALYSIS OF LAMPE' WNR. TAFGEX C E U  #1 PAPER F I I . . .  

A W F  paper f i l t e r  fran WNR Target Cell #1 has been g m  
analyzed using the Gebi) detector and 4,096 channel pulse 
height analyzer. 

' 

The analysis results are shown i n  Table. I. The total .activit ies 
. have been corrected to  the t i r e  and date of sample removal. 

TABU I 

Date Time. Date Time Date Time 
on - -  on Off - Off Counted Counted Isotope(s) Activity (Ki)  

10/18/82 0700 10/25/82 0700 10/26/82 1030 7Be 3.1 X lo! 

24Na  2..9 'X 10-I 
44Msc 4.4 x 
46sc 5.5 x 
47s;: 2.9 x 
4BV 4.7 x 
51& 

5 2 & l  ' 9.9 x 1.0 
541vln 1.3 X . '  . 

96 

9gM0 3.3 x i.o-2 

1.4 X 10-1 
-2 ' 

NP 3.8 X 

Cy: J. Larkin, H-1, M S  H810 
R. Dvorak, H-1, MS H810 
F i l e  



'Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

i o  Frank Guevara, H-1, MS.P229 

FROM: Dru Fuller, H-4 H€VdB 

s&&: H-4-HF'AL239-82 

. OAT€: 11/4/82 

MAIL S TOPI TELEPHONE: F69 2 / 7 4  797 

LPMPF stack samples have been .gamoa analyzed using the G e L L i )  detector 
and 4,096 channel pulse height analyzer. 

The sample results are shown i n  Table I. 
dates, and tirnas are as shown on the samples. 
microcuries, are the  to t a l  act ivi t ies  on the samples and are corrected 
t o  the dates and times the f i l t e r  papers w e r e  collected. 

The sample identifications, 
The activit ies, '  in .  

r 

TAEJ% X ' 

Time Date . Tirre 
Off counted counted 

..Sample Date Tine Date 
I D  o n ' m  - -  O f f  

7 - ' lC/?5/82 0700 11/1/82 . . 

IsotoRe (s) Activity (uCi) 

1 . 2  >: 10-1 

8 .3  x 
3.2 X .  

7 -  Pe 
2 4 ~ a  
52Mn 

77Br 
1261 . 

0600 11/3/32 151'5 

4.2 X 10-3 

1.3 x 1.0'~ 

3 . 7 . ~  

5.6 x 
6-0 x 

1.3 X 

1.8 X 

*NDA 

h i  10/25/82 0700 .11/1/82 06GO 11/3/82 .I415 NDA 

* 
N o  detectable activity 

Cy: J. Miller, H-1, M S  H8i0 
3. Larkin, 3-1, M S  H810 
R. Dvorak, H-I., , M S  H 8 1 0  
Fj le 

FE-3 J ~ X J  82-.499 
FE-16 Log 82-498 
WNR Log 82-500 



memorandum Los Alamos National.Laboratory 
Los Alamos.New Mexico 87545 

F. 

To: 

FROM: 

SYMBOL: 

SUBJECT: 

Sample. 
I D  ' 

' '7-3 

. .  

WNR 

* 

Frank Gclevara, H-1, blS P229 . DATE: 1 i./4/82 

Dru Ful le r ,  H-4 HPA& MAIL STOPITELEPHONE: F692/7-7797 

H-4-HPAL 2 40- 8 2 

G?UWA ANALYSES OF LAMPF STACK CHAROa FILTERS 
. .  

LAMPF'activated charcoal filters (stack) have been g m  analyzed 
using t h e  Ge(Li) detector and 4,096 channel pulse  height analyzer. 

The analysis  results are s h a m  i n  Table I. 
have been corrected to  t h e  t i m e  of sample ranoval. 

The total a c t i v i t i e s  ': 

TABLE I ' 

Date Time Date Time Date Time 
on' - -  on O f f  ' O f f  Counted Counted IsotoDe (s )  Activity (Ki) 

I 

10/25/82 0700 11/1/82 0600 11/2/82 1330 ?7& 

82i3r 
1261 

la2Ta 

1830s 
' ' 1850s 

19g, 

197% 

195% 

203 

9 

Hg 

I 1.8 X 10-1 

7.2.x io-* 
1.5 X 10-1 
7.8 X 10-1 
7.1 X 10-1 , 

4.9 x 10-1 

1.3 x loo 
. 7.8 X 10-l .  

4.5 X 1.0-1 

8.1 X 10-1 

1@/25/82 0700 11/1/82 0600 11/3/82 1215. - -- *NOA 

N o  detectable a c t i v i t y  

Cy: J. Miller, H-1, MS.H810 - J.. Larkin, H-1, M!3 H810 
C . .  

R. Dvorak, H-1, MS H810 .FE-3 82-502 
' F i l e  WNR Log 82-504 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

6 ' .  

ME: 11/4/82 ' r o  Jerry Miller, H-1 AssQC. Grp. L d r . ,  MS H810 

FROM: Dru Fuller, H-4 HPAL, MAIL SIOCIIELEPHONE: F'692/7-7797 

SvMeOL: H-4-EGAJL-236-82 

A LAMPF activated charcoal filter fran WNR Target Cel l  #1 has been 
gamna analyzed using the Ge(Li) detector and 4,096 channel pulse 
height analyzer. 

The analysis results are shown i n  Table I. 
have been corrected to  the t ime of sample remwal. 

The total activities 

TABLE I 

. i  Date Tim? Date T i m  Date . Time . 

- on - -  on Off O f f  counted counted Isotcme( s) . .  Activitv b C i j  

;2-: ' 10/25/82 0700 11/1/82 0600 11/3/82 1300 82B, ': ' 6.6 X 

lg3ALl ' 3.8 X 

195% a g  1 . 4  X 

.. 2.3 x 197%. . 

1.2 x lo-* 191R 

g 

w ' 3.8 x 203 

Cy: J. Larkin, H-1, MS Fi810 
R. Dvorak, H-1, M s  H810 
F i l e  



memorandum . .  Cos Alamos National Laboratory 
Los Alarnos.New Mexico 87545 

T O  Jerry Miller, . H-1 Assoc. Grp. Ldr., .Ms Ha10 DATE: 11/4/82 

FROM: D r u  Ful ler ,  H-4 HE'&* 

SUBJECT: ?N?&YSIs OF L&" WNR T a  #I PAPER FILTER 

. A L?WF paper f i l t e r  f r a n  WNR Tzrget C e l l  #1 has been q m  
analyzed using the  Ge(Li)  detector and 4,096 channel pulse, 
height analyzer.. . 

The analysis  r e s u l t s  are sham i n  Table I. 
have been corrected t o  t h e  time and da te  of sample ranoval. 

The total a c t i v i t i e s  

TABLE I 

Date Time 'Date Time Date 
- on - -  on Off - O f f  Couii t ed  

8; 10/25/82 0700 . 11/1/82 0600 11/3/82 

Cy: J. Larkin,  H-1, MS H810 
R. Dvorak, H-1, MS H81C 
File 

Time 
Counted 

1545 'f3i - 
2'"a 
44Msc 
47sc' 
'4ev 

51.1n 
. . 9gM0 

Cr 5 1 

Activi tv  (DCi) 

4.2 X lo-', 
6.1 X 

I 

5.7 x 
3.4 x 
5.9 x 
1.3 x 
1 . 4  x 
5.3 x 



I 

I - 1 
I I 

1 I 

' I 

I I I '  I 
I i 4 

/ 7 /  3.03 
A -  

d Y 4  I 3170 

I I 

HPAL FILE 



DATE 
COUNT TIME 

TIME 

tOCATION BEGIN END 1 HRS M /m M3 d/m 3 

. .  

d/m/M3 REMARKS 

Y D A l  5 1 1  E 



Y P A I  Ell  F 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

!. 

le 
' L  

FE-3 

T O  

FROM 

SYMBOL 

SUBJECT: 

Rank Guevara, H-1, MS P229 DATE. 10/27/82 

Dru Fuller, H-4 H P A d  MAIL STOPITELEPHONE. %92/7-7797 

H-4-HPAG226-82 

G A M Y 7 i A N A L y s E s o F I A M p F ~  (PAPEX) SmETJES 

LpMpF stack -1s have been,gama analyzed using the G e U )  detector 
and 4,096 channel pulse height analyzer. 

The sample results are shown in Wle I. . The -le identifications, 
dates, and times are as shcrwn cm the s-es. The activities, in 

. 

microcuries, 
to the dates 

m t e  Time 
on 
10/18/82 0700 

on - 

. .  

-16 

WNR 

10/18/82 0700 

10/18/82 0700 

* 
No detectable activity 

are the total activities an 
and tirrres the fi l ter  pagers 

TABLEI  

D a t e .  TilE Date 

10/25/82 0700 10/25/82 

off ' 9ff anmted 

the samples and are wrrected 
bere collected. ' 

TillE2 
counted ' IsotoEf2( S) 

1600 7- 

24Na 
192m 

lg3Au 

*O0T1 
203 Hs 

10/25/82 0700 10/25/82 1530 - 
10/25/82 0700 1C/25/82 1500 -- 

Cy: J. Miller, .H-l, MS H810 
J. Larkin, H-1, M S  H810 

File 

FE-3 Log'82-495 . . 

-16 Log 82-494 
WNR Log 82-496 : 

R. Dvorak, H-1, MS H810 

I 

Activity b ci) 

3.2 X 
1.6 X 
1.6 X lo-' 
7.5 x 
4.2 X 
1.9 x 10-I, 

2.6 x ' 

1.0- x 

3.8 X 

NDA * 

NDA 



Los Alamos National Laboratory 
Los,Alamos,New Mexico 87545 memorandum 

' . D A T E :  10/27/8'2 . 

MAIL STOPITELEPHONE: F692/7-7797 

SUEJECI: GAI'MA ANALYSES OF W F  SIX= O%RCOAL FILTERS 

LAMPF activated charcoal filters (stack) have been gamna analyzed 
using the Ge (Li) detector and 4,096 channel pike height analyzer. 

Sample 
ID 

F E 3  

The analysis results are shuwn in Table I. 
have been corrected to the the of -le reTloval. 

The t o ta l  activities 

Date . Time 
on 
10/18/82 0700 

on - 

TABLE I 
D a t e  Time Date Time 

10/25/82 0700 10/27/82 1100 

- O f f  - Off counted counted I S o t ~ ( S )  

182Ta 

1 8 5 ~ 8  
1881r 
19IR 

193% 
.g 

195Hg 

195% 

203Hg 
19% 

Activity 'bci) 

7.2 X 10-1 . .  

2.2 x 10-I. 
4.4 x lo-'. 
1 . 2  x loo 
7.7  x 100 

1 4.4 x 1.0 
1 .4  X 10' 
2.8 X 10' 
3.6 X 

WNR ' . 10/18/82 '0700 . 10/25/82 0700,  10/27/82. 0930 NDA 
' *  --- 

* 
No detectable activity 

Cy: J. Miller, H-1, M s  H810 

R.  Dvorak, H-1, M S  H810 
File 

J. Larkin, H-1, M S  H810 
FE-3 Log 82-491 
WNR Log 82-492. 



. .  

2 b s  Alamos National Laborato 
b s  Alamas,New Mexico 8754 memorandum 

T* J- Mill-, H-1 AssQC. Grp. -0, h S  H810 DATE: 10/26/82 

ma+.t Dru  Fuller, H-4 €PAL a? MAIL ITOT~ELEPHONE F'692/7-7797 

A LPMPF activated charwal filter frun WrJR Target C e l l  #1 has been 
gamna analyzed uslng the G e U )  detector and 4,096 &amel pulse 
height analyzer. 

  he analysis results are shcr~n in Table I.  he M activities 
havebeencorrectedtothetimeofsanp?le~. 

Tim i Date Tim3 Date Tint2 Date  
- aI - -  m Off - Off CCKlnted cumted Isatabe( s) Activitv du c i j  

12-s, - 10/11/82 0700 10/18/82 0630 10/19/82 1800 82r3r 2.0 x 
1 9 1 ,  3.1 X 

6.9 X 1?3Au 

203 
' Hs 2.4 x 

\ 

Cy: J. 'Larkin, H-1, I% H810 
R. Dvorak, H-1, MS H810 
File 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

T O  Rank Guevara, H-1, I% P229 DATE: 10/26/82 

MAIL STOPITELEPHONE: F692/7-7797 m 
FROM: Maggie Martinez, H-4 HPaP 

SYMBOL: H-4-HpAG22 2-8 2 

LAWF activated chaKxM3. filters (stack) have been  gam^ analyzed 
using the Ge (Li) detector and 4,096 channel pulse height analyzer; 

The analysis r e su l t s  are shown in Table I. 
have been.corrected to the time of -le remval. 

The total activities 

TABLE I 
Sample Date Time Date T W  Date Time 
ID - on - -  on off - off Cuunted counted Isotoce(s) Activity (D Ci) 

Ez-3 

WNR 

10/11/82 0700 

\ 

10/11/'82 0700 ' 

10/18/8 2 

10/18/82 

0630 . 10/19/82 ,1900 18%a 
.183Re 

1 8 5 ~ s  
le81r 
19lPt/" 

n 
1 9 5 4  ' 195%/ 

, ' 1 9 9 4  

2 0 3 H ~  

0630 10/19/82 1430 . --- 

'5 .5  x 10-1 

1 . 5  X 10-1 
6.7  X lo-' 
3.6 X 10-1 

2.0 x 10 0 
2.0 x IO1 

1.1 x loo 
0 3.2 X 1.0 

1 .6  X 10' 

*m 
* 
No detectable activity 

Cy: J. Miller, H-1, MS H810 . 

. .  J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
File 

FE-3 Log 82-478 
whl: IBCJ 82-480 

. .  . .  



Los Alamos National Laboratory 
Los AlamosNew Mexico 87545 memorandum 

LAMPI? stack sarrpxles have been gmrma analyzed using the Gem) detector 

The sample resuLts are shown i n  Wle I. 
dates, and tims are as shown on the sanvjes. The activities, in 
microcuries, are the total activities on the samples and are corrected 
to the dates and timDs the filter papers were collected. 

and 4,096 Channel @Se height 
r 

The -le identificatims, 

Ile, mte 
on - L 

Time Date Timz Date Time - -  m O f f  - off counted Counted. 

0700 10/18/82 0630 10/19/82 1630 

1s- ( S) 

7Be 

18505 

182m 

195 

197 

2ooT1 

H g  
203 

202T1 

. w N R  ' .  10/11/82 0700 10/18/82 0630 10/19/82 1500 

* 
No detectable activity 

Activitv WiJ 

1.0 x 10-1 

2.6 x 
3.7 x 
3.2 X 10-1 
7.7 x 
4.8 X 

4.2 X 

6.3 X loT2 
7.4 X. 

6.1 x 
*NDA 

NDA 

Cy: J. Miller, H-1; MS H810 
J. .Larkin, H-1, MS H810 . FE-3 Log 82-477 
R. Dvorak, H-1, MS H810 F!E-16 Log 82-481 
F i l e  WNR Lcg  82-479 



h s  AlamoqNew Mexico 8754 2 . IDS Alamos Natlonal Laborato memorandum 

. .  ?aBLeI 

T i m  Date rim Date . T i m e .  
S) on Off - Off (hunted Cumted IsotmlxZ( - CXI - -  

' Date 

,10/4/82 ' 0700 10/11/82 0700 10/13/82 1600 " 82Br 

. .  
Log#82-465 

. .  \ 

191R 
195 
195; 

IS%q : - 

Hg 
203 

. . j  ' 

Activitv Guci) 
2.4 X 10f2 
2.5 X -lo-* 
8.2 X 10-l. 
2.i x io-2 

4.0 x 
2.3' X 

Cy: J. Larkin, H-1, .Ms E810 
R. Dvorak, H-1, MS Ha10 
F i l e  

I 



... 

memorandum Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

T O  

FROM: 

SVM8OL 

SUBJECT: 

. .  

nab 
on 

Jerry Miller, H-1 Assoc. 'Grp. Ldr.', MS H810 DATE: 10/26/82 

Maggie Martinez,. H-4 HPAL, mm ' MAIL STOPlTELEPHONE: F692fl-7797 

H-4-HPAL-220-82 

GAMY4 &NALYSIS OF LAMFF WNR TARGEX"CEZL #1 PAeEIi FILTER 

A L?!" paw filter from WNR Target C e l l  #1 has been gama.. 
analyzed us- the Ge(L i )  detector and 4,096 channel pulse 
height analyzer. 

The  analysis results are sham in Table I. 
have been CQrreCted to the t i n e  and date of -le removal. 

' 

The totdl activities . 

TABLEI  : 

T h  Date Time Date Time 
- -  on off - Off counted counted IsotoreI s). A c t i v i t y  (Lc Ci) 

I 

1C/4/82 0700 '10/11/82 0700 10/13/82' 1530 7Be 2.7 X 10' 
24Na , .  1.8 X 10-1 

44Msc - 3.4  x 
46sc 3.8 x 

48v 

51cr 9.1 x 
' .  ' 5?m 

54Mn 9.3 x 10 
58c, ' 1.6 x 

1261 3 .0  x 

47sc 2.3 X 
3.6 X 10- . 2  - 

7.0 x 
' -3 

9gMQ ' 2.7 X 

191- 1.6 X 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 . . 

File 



. . .. . -. 

Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

T O  

FROM: 

SYMBOL: 

SUWECI: 

Sarrp?le 
ID 

FE-3 

WNR 

* 

Rank Guevara, .H-1, hJS P229 

Maggie Martinez, H-4 HPAL -nix 
.DATE: 10/26/82 

MAIL STOPITELEPHONE: F692/7-7797 

H-4-HPAG219-82 

ANALYSES OF LAbPI? STAUC W4RCOAL FTL- . 

I~MPF activated charooai filters (stack) have been gamna analyzed 
using the Ge(Li) detector and 4,096 channel pulse. height analyzer. 

The analysis results are shown in Table I. 
have been corrected to the time of -le rarovdL. 

The total activities.. 

TABLE I 
Date T M  Date Time Date Time 
- on - -  m O f f  - off counted calnted Isotol3e( S) 

10/4/82 0700 10/11/82 0700 . 10/13/82 1400 

185~s 
1881, 
191R 
195 
19< 
197MH9 

- 

Hg 
' ' .  203 

No detectable activity 

Cy: J...Miller, H-1, MS H810 
J. Larkin, H-1, MS H810 

File ' 

, R. Dvorak, H-1, MS H810 
FE-3 82-463 . 

WNR Log 82-464. 

. .  

1.3 X 10' 
1.1 x loo 
1.2 x loo 
4.0 X 10' 
1.6 X lo2 
8.4 X 10' 
6.5 X 10' 

0 
' 2.2 x 10 
*NDA . 



2 memorandum Los Alarnos National Labora to 
b s  Alamos.New Mexico 8754 

i: 

le 
- .  -. 
w 3  

. FE-16 

' W N R  

e 

to the dates and times the f i l ter  papers were collected. 

TABLEI  

Date' Time Date Tinre - off - Off  ccnmt42d counted 1s- ( S) 

UWF stack sanples have been gamna analyzed us* tb G e U )  detector 
and 4,096 channel pllse height analyzer. 

.TIE -e resu~ts are shcl~n i n  iable I. 
dates, and times are as shown COI the samples. The activities, in 
microcuries, are the total activities cn the sanples and are corrected 

 he -le identifications, 

10/4/82 0700 10/11/82 0700 10/13/82 1500 

\ 

10/4/82 0700 10, 

7Be 

,19% 

1 9 W !  

24Na 
* 195, 

1 97Hs 

2ooT1 
. 203Hg 

L1/82 0700 10/13/82 1300 -- 
10/4/82 ' 0700. 10;/11/82 0700 10/13/82 1330 - 

N o  detectable a c t i v i t y  

' Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, MS H810 F E 3  82-466 
R. Dvorak, H-1, MS H810 FE-16 82-469 , 

F i l e  ' WNR , Log 82-467 

Activity (u Ci) . 

1.4 X 10-1 

2.0 x 
2.4 X 10' 
1.2 x 10-1 

1.9 x.lo-2 

4.5 x 
1.3 X 10-1 

6.3 X 

*a 
. .  

NDA 



I' - -  

5 Ins Alamos National Laborator 
Los Alamos,New Mexico 8754 memorandum 

82-461 

T O  Jerry Miller, H-1. AssQC. G r p .  Ldr., MS H8lO DATE: ' 10/12/82 

FROM: Dru Fuller, H-4 HP MAIL STOPtlELEPHONE: F692/7-7797 Q% 
SYMBOL: H-4-HF'LZ10-82 

SUBJECT: GMNA PNACYSIS OF LAMPF WNR CELL #l CNAROoAt FILTER 

A LAMPF activated charccd filter fran WNR Target Cel l  #1 has been 
gama analyzed us- the Ge(Li) detector and 4,096 channel pulse 
height analyzer. 

The analysis results are shown in Table I. T h e  total aCtiviti& 
h a v e b e e n c o ~ t o t h e t i r r e o f s a r r r p l e r e m n m l .  , .  

' h t e  
m 

9/27/82 

- 
TiIE 
m 

0700 

- 
D a t e  - off 

10/4/82 

TABLE I 

Time Date Tim3 ' .i - Off. counted counted. Isototx( s) Activitv (.U Ci) 

0630 10/8/82:' 1030 p2Br 3.2 x 
1881r ; 7..1 X 
191R . : '3.6 X 

1YsMHg 7.6 X 10" 

19c 2.8 X 

4.6 x 

HS . 3.8 x 

' 197 ' 

203 

Cy: J. Larkin, H-1, M S  H810 
R. Dvorak, H-1, MS H810 
F i l e  



. .  

Los Alarnos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

TO: 

FROM: 

. SYMBOL: 

SUBJECT: 

Sample . 

I D '  

FE-3 

Frank GLievaka, H-1, FlS P229 DATE: 1U/8/82 

Dru Fuller, H-4 HPW* 

H-4-HI?%-208-82 

MAIL STOPITELEPHONE: F692/7-779'7 

GAEJMA ANALYSES OF LAMPF STACK CHARCDAL FILTERS 

LAMPF ac t iva ted  charcoal f i l t e r s  (stack) have been gamna analyzed 
using' the  Ge(Li )  detector and 4,096 channel pulse  height analyzer. 

The analysis  r e s u l t s  are shown i n  Table I. 
have been corrected to t h e  time of sample ranoval. 

The total activities 

TABLE I 
Date Time D a t e  T i m  Date 
o n .  - -  on O f f  off counted 

Y/27/82 0700 10/4/82 0630 10/7/82 1600 182Ta 
1850s 

1881r 
191R 

WNR 9/27/82 0700 10/4/82 0630 10/5/82 1845 

* 
N o  detectable a c t i v i t y  

Cy: J. Miller,  H-1; MS H 8 1 0  
J. Larkin,  H-1, MS H810 
R. Dvorak, H-1, MS H810 
FiJe 

FE-3 Log 82-459 . 

WNR Log 82-460 

. .  . 
Activi ty  @Ci) 

7:6 x lo-' 
1.3 X 10'. 

7.5 x 10-l 
2.6 X 10 0 , 

2.8 x l o 2  
4:9 x loo 
7.3 x 10-1 

3:s x l oo  
2.0 x l oo  

*NDA . 



memorandum -. 

Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

TO Frank Guevara, H-1, MS P229 DATE 10/7/82 

W F  stack seles have been g m  analyzed using the GeILi) detector 
and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I. 
dates, and times are as shown on the samples. The activities, in 
microcuries, are the total activities on the samples and are corrected 
to the dates and times the filter papers were collected. 

z 
The sample identifications, 

?le Date ' The 
on - on - ul 

FE-3 9/27/82 0700 

TABLE I 
Date Time Date - off Off counted 

10/4/82 0630 10/7/82 

FE-16 9/27/82 0700 

WNR 9/27/82 0700 

' *  
No detectable activity. 

10/4/82 063U 

Cy: J. Miller, H-1, KS H810 
J. Larkin, H-1, MS H810 
R: Dvorak, H-1,' M S  H810 
File 

1,0/7/82 

10/7/82 

. .  

Time 
Counted Isotope (s) 

1130 7Be . I  

48v 

191R 

lg5€-Ig 

, ' I9%g 

19%g : 

202T1 : 

J ' 1850s 

197 
' Hg 

Hg 
203 

1015 . --- 

FE-3 Log 82-455 

WNR kg 82-452 . 
FE-16 Log 82-456 

Activity (u ci) 

1.4 X lo-' 
3.5 x 

4.7 x.'1~-3 

3.5 x loo 

-3 . 1.1 x 10 

6.1 X 

2.0 x' .. 
7.2 X ' ' 

3.2 x 
5.3 x 
NDA ' 

* 

"DA 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

T O  Jerry Miller, H-1 Assoc. Grp.  Ldr.., MS H810 DATE: 10/26/82 

SYMBOL: ' H-4-HPm-2 17-82 

sueJEcT: GMN?i. ANALYSIS OF 'LPMPF WNR TAIGE3 CELL #1 PAPER F I L m  

A LAMPF paper filter fmn WNFi Taryet C e l l  #1 has been gama 
analyzed using the Ge (Li) detector and 4,096 channel peilse 
height analyzer. 

. 

The analysis resu l t s  are shcrwn in Wle I. 
have been corrected to the tim and date of saqle rarwnrdl. 

The total activities 

TABLE I 

1 2 - ~ ~ 4  9/27/82 0700 10/4/82 0630 10/7/82 1330 7Be. 2.7 X 10' . 

44MSc . ' 4.0 X lo-* 
. .  24Na 2.0 x 10-1 

c\ 4 6 ~ c  . '3.7 x . 

47sc 2.4 X 
-2 ' 

51Cr . 8.1 X 

7'.1 X 

48v 3.6.X 10 

5% 

5 4 A  8.3 x 
5%- 1.1 x 
9 g M d  2.7 x.10-2 

19lW 2.0 x 
lg3Az1 '3 .9  x 10-1 

* 
The 272 keV energy referred t o  in previous menos has been identified as Sc-441. 

Cy: 'J. Larkin, H-1, M S  H810 
R. Dvorak, H-1, M S  H810 

' F i l e  

.. . 



memorandum Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

T O  ,Jerry Miller, H-1 Assoc. Grp. Ldr., Ms H810 OA TE: 10/6/8 2 

FROM: Maggie Martinez, H-4 HPAL M,,,, MAIL STOPITELEPHONE: F692fl-779'1 

SYMBOL:' H-4-HPAG202-82 

SUEJECT: G?UWA ANALYSIS OF LAMPF WNR TARGFT CELL #1 PAPER FILTER 

. A LAMPF paper filter f r m  WNR Target Cell .#l has been g m  . .  ' 

analyzed using the G e U )  detector and 4,096 channel pulse 
height analyzer. 

. The analysis results are sham i n  Table I. The total activities ' 

. &-.been corrected to the tim and date of sample ranoval. . . .  

. .  

TABLE I 

Date . Tirtle Date Time Date Time 
on - -  on O f f  . - O f f '  . counted Counted IsotoDe(s) Activitv (Ki) 

NDA 
* 9/20/82 ' 0700 .9/27/82 . 0700' 9/30/82 1600 --- 

. .  

* 
No detectable activity 

I 

Cy: J. Larkin, H-1,MS H810 
R. Dvorak, FI-1, M S  H81U 
File 

I 

. .  



Los A1arno.s National Laboratory 
Los Alarnos,New Mexico 87545 memorandum 

T O  Frank Guevara, H-1, blS P229 OATE: W 7 / 8 2  
. .  

FROM: Maggie Martinez, H-4 HPAL n7/h/ MAIL STOPITELEPHONE: F692/7-7797 

SYMBOL: H-4-HpAG207-82 

SUBJECT:' GXWA 'ANALYSES OF L?MPF STACX =COAL FILTERS 

LAMPF activated &armal filters (stack) have been gama analyzed 
using the Ge(Li) detector and 4,096 channel pulse height analyzer. 

FE-3 

The analysis results are shown in Table I. The total activities 
have been corrected to the time of sarrrple remval. . .  

Date 
on 

9/20/82 

TABU I ' 

Time Date Time Date  T h E  
- -  on Off off counted counted 

0700 9/27/82 0700 9/30/82 1800 

9/20/82.. 0700 9/27/82 0700 9/28/82 1015 . .  
WNR 

\ 

Activitv (rJ Ci) 

1 . 2  x 
4 . 1  x 
5.8 x 10-3 

1.1 x lo-* 
4.4 .x 

1 .1  x 
1.7 x 1o-l' 

* 
No detectable activity 

. .. 

Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1,  M S  H810. 

.. , R.  Dvorak, H-1,. MS H81U 
Fi l e  

FE-3 82-450 
him Log 82-451 



memorandum Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

1 0  

FROM 

SYMBOL: 

' SUEJECl: 

Rank Guevara, H-1, Ms P229 " DATE: 10/7/82 

Maggie Martinez, H-4 HPAL, mw MAIL STOPITELEPMONE. F692/7-7797 

H-4-HPAL204-82 
. .  

G?4WA ANALYSES OF LAMPI? STAm (PAPER) SAMPLES 

LAMPF stack samples have been g m  analyzed using the GecLi) detector 
and 4,096 channel .pulse height analyzer. 

The sample results are shown.in Table I. 
dates, and times are as shown an the samples. The activities, in 
microcuries, are the total activities M the samples and are corrected 
to 'the dates and times the filter papers were collected. 

The sample identifications, 

Date Time. Date Time. Date TiXlE 
- on - -  on ' Off - Off counted counted I S O t ~  (s) Activity (r-c Ci) 

9/20/82 0700 9/27/82 0700 ,9/30/82 1500 7Be 7.6 x 
22Na 1.1 x 

185~s : 1 .O x 
H s  2.4 X . 

203 

9/20/82 0700 9/27/82 0700 9/28/82 0900, --- *NDA 

. NDA 9/20/82 0700 '9/27/82 0700 9/28/82 0800 --- 

N o  detectable activity 

. .  

Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
File 

FE-3 Log 82-447 
FE-16 Log 82-446 
WNR Log 82-448 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 ' 

memorandum 
i o  Jerry Miller, H-1 AssoC. Grp. L d r . ,  MS H810 DATE: 10/7/82 

FROM: Maggie Martinez, H-4 HPAL mlw MAIL STOPITELEPHONE: F692/7-7797 

SYMBOL: H-4-WAL-203-82 

A LAMPF activated charcoal filter fran WNR Target cell #i has been 
gama analyzed using the Ge(Li1 detector and 4,096 channel pulse 
height analyzer. 

The analysis results are shown in Table I. The total activities . .  
have been corrected to the t ime of s-le remval. 

- 

'TABLE I . 

Date ' Time Date Time Date . T i m  
on - -  on Off Off Counted Counted Isotaoe(s) ktivity CU Cij 

I 

9.5 x 203 . 
9/20/82 0700 9/27/82 0700 9/30/82 1730 Hg 12-452 

\ 

Cy: J. Larkin,.H-1, Evls H810 
R. Dvorak, H-1, M S  H810 
File 



' Los Alamos National Laboratory 
Los Alarnos.New Mexico 87545 . memorandum 

TO:. Jerry Mil ler ,  M-1 Assoc. Grp. Ldr., PIS H81U DATE. , September 27. 1982 

SYMBOL. H-4-WAL-200-82 

. A  LAMPF paper filter fran WNR,Target C e l l  #1 has been g m a  ' 

' analyzed using t h e  Gebi) detector and 4,096 channel pu lse  . 
! 
i ' height analyzer. 

The analysis  r e s u l t s  are shown i n  Table I. . The total a c t i v i t i e s  
have been corrected to  the  t i m e  and date of sample r m v a l .  

' TABLE I 

Date Time Date Time Date Time 
Off Counted , Counted . A c t i v i t y  (PCi) - - -  - on on Off 

. .  

2 5 9/13/82 0700 9/20/32. 0700 9/22/82 . 0330 . 7Be 1.9 x 1012 
5%n . 1.9 x 

. .  

J. Larkin, H-1, M S  H81U 
R. Dvorak, H-1, MS H810 
File 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

r. 

D ~ T E : .  Septenber 27, 1982 TO: Frank Guevara, H-1, ELS P229 

FROM: Maggie Martinez, H-4, HPAL- MAIL STOPITELEPHONE: F692/7-779'7 

SYMBOL: H-4-WG196-82 

SUBJECT: GZ-UWA ANALYSES OF LAMPF STA(X CHARCoAt FILTERS 

LAMPF activated charcoal filters (stack) have been g m  analyzed 
using the Ge(Li) detector and 4,096 channel pulse height analyzer. 

The analysis results are.shown in Table I. 
have been corrected to the time of s-le renoval. 

The total activities 

TABLE I 
Sample Date Time Date Time Date .Time 
ID ' . - .  on - -  on . Off ' ' Off Counted Counted Isotom(s) ' Activity (DCi) ' 

FE-3 2.4 X lo-' 182Ta . 
. 9/13/82 0700. 9/20/82 0700 9/21/82 1700 

1850s: 3.4 x 10-1 ' ' 

19%g 1.0 x 10 

1.8 X 10-1 
Hg 1.4 X 10-1 

igi,. , . 

197 

0 . .  

2.1 x loo ' ' 

203 
H9 

WNR fNDA 9/13/82 0700 9/20/82 0700 9/21/82 1'600 . ------- 

*No detectable activity 

Cy: ' J. Miller, H-1, MS H810 . 

J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 . 

File 

. .  

FE-3 Log #82-442 . , . 

WNR . Log #82-440 



Los Alamos National.Laboratory 
Los Alamos.New Mexico 87545 memorandum. 

TO:, Frank Guevara, . H-1, M S  P229 DATE: September 27, 1982 

FROM: Maggie Martinez, H-4, HPAL nin-?/ MAIL SIOPITELEPWONE: F692/7-7797 

SYMBOL: H-4-rn3199-82 

?le 
- 

FE-3 

FE-16 

WNR. 

LAMP?? stack samples have been g m  analyzed using the GeILi) detector 
and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I. 
dates, and times are as shown on the samples. The activities, in 
microcuries, are the total activities on the samples and are corrected 
to the dates and times the filter papers were collected. 

Tlae sample identifications, 

n 

Cate T W  D a t e  
on on off . - -  
9/13/82 0700 9/20/82 

9/13/82 0700 9/20/82 

9/13/82 0700 9/20/82 

TABLEI  

Time .Dats ' 

O f f  counted 

0700 . 9/22/82 

0700 9/21/82 

0700 9/21/82 

Tirre 
counted Isotol3e ( s )  

,1000 ' 7Be 

%r 
' 5%n 
182Ta . 

1850s 

' 202T1 . 

203 ' 

. .  

I 

*No detectable activity 

Cy: J. Miller, H-1, MS H8lO 
J. Larkin, H-1, .MS H810 
R. Dvorak, H-1, MS H810 
File 

FE-3 Log 882-439 
FE-16 Log #82-436 
WNR b g  882-437 

Activity (u Ci) 

1.2 x 10-1 
i ,s x 

5.6 x 
,4.6 X lom4 

6.0 X 10-4 . 

3.2 x 
*NDA , 

NDA 



. . '  Los Alamos National Laboratory , 
Los Alamos,New Mexico.87545 memorandum 

To: 

FROM. 

SYMBOL: 

SUBJECT: 

Jerry Miller, H-1 AssoC. Grp. L d r . ,  NS H810 DATE: September 27, 1982 

Maggie Martinez, H-4, HPAL I? IT. MAIL STOPITELEPHONE: F692/7-1797 

H- 4-HPAL-20 1-8 2 

GAMW ANALYSIS OF W F  WJR TARGET CELL #1 CHARCOAT, FILTER 

A LAMPF activated charcoal f i l t e r  fran WNR Target C e l l  #1 has been 
g m  analyzed using the.' Ge(Li)  detector and 4,096 channel pulse 
height analyzer. 

The analysis  r e s u l t s  are shown i n  Table I. 
have been corrected t o  t h e  tim of sample removal. . .  

The total a c t i v i t i e s  

TABLE I .  .. 

Date .Time Date T i m '  Date ' Time . .  
on - -  on Off . O f f  Counted 'bmted Isokoce(s) A c t i v i t y  @Ci) 

'41. 9/13/82 0700' 9/20/82 0700 9/21/82 1830 ' 2 0 3 ~  2 . 1 ~  

Cy: . J .  Larkin, H-1, MS H810 
R.' Dvorak, H-1, MS H810 
F i l e  



n 

Los Alamos National Laboratory 
. Los Alamos,New Mexico 87545 memorandum 

To: 

FROM: 

SYMBOL: 

SUBJECT: 

c .  

Sample 
ID 

* 
FE-3 

Frank Guevara, H-1, I% P229 

~ r u  Fuller, H-4 H P A L ~  

H-4-HJ?AL-195-82 

DATE: 9/16/82 

MAIL STOPITELEPHONE: F692/7-7797 

GAEJMA ANALYSES OF LAMPF STACK WmAL FILTERS 

LAMPF activated c h a r d  f i l t e r s  (stack) have been  gam^ analyzed 
using the Ge(Li) detector and .4,096 channel pulse height 'analyzer. 

The analysis results are shown i n  Table I. 
have been corrected to  the time of sanple removal. 

The total activities 

TABLE I 

Date . Time Date Time Date Time' 
o n '  - -  on ' Off Off counted counted . I S O t O ~ ( S )  

8/23/82 0700 8/30/82 0700 9/16/82 1515 1 Z$)I 

185~S 
'53Re 

188 ,.Ir 
i 9ipt 

Hg 
' 203 

WNR 8/23/82 0700 8/30/82 0700 9/2/82 0830 

. .  * 
FE-3 f i l t e r  received a t  SM-43 HPAL, on 9/16/82 

. A c t i v i t y  (EJCi) I 

8.3 x 
4.6 X lo-" 
4.0' X 10-1 
3.4 x 10 

7.0 X 10-1 

1 

5.7 x 10-1 
5.9 x 

Cy: J. Miller, H-1, FIS H8lO 
J. Larkin, H-1, M S  H810 
R. Dvorak, H-1, MS H810 
F i l e  

FG3 Log 82 jg .. 
WNR Log 82-416 



memorandum Los Alamos National Laboratory 
Los Alarnos,New Mexico 87545 

TO: Jerry Miller, H-1 AssoC. G r p .  L d r . ,  MS H810 DATE: 9/16/82 . 

FROM: Dru Ful ler ,  H-4 HPaS MAIL STOPITELEPH~NE: F692/7-7797 

H-4-HPAL-192-82 SYMBOL: 

A W F  activated charcoal f i l ter  fran WNR Target C e l l  #1 has been 

height analyzer. 
P gama analyzed using the Ge (Li )  detector and 4,096 channel pulse 

have been corrected t o  the,timz of sample removal. 
. .  

TABLE I 

The'analysis r e s u l t s  are.shown i n  Table I. The total activities 

Date , Time Date  Time Date TiIE 
m . -  on' - Off O f f  Comtec? ' C o m t e d  Isotol3e!s) 

32-430 9/6/82 0700, ' 9/13/82 0700 9/15/82 ' 1640 82Br 
191R 

195% . 
g 

1 $7"M9 

H g .  
203 

Cy: J. Larkin, H-I, Ms H810 
R. Dvorak, H-1, M S  H810 
File. 

Activi tv  duCi). I , 

6.7 x 
1.1 x lo-* 
8.2 X 10-3 

2.4 x . .  

3.9 x 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

To: 

FROM: 

SYMBOL: 

SUBJECT: 

Date 
I .  on 

32-433 9/6/82 

Jerry Miller, .H-l Assoc. Grp. I-&., Ms H81U DATE: 9/16/82 

Dru Ful le r ,  H-4 H P A L W  , MAIL STOPITELEPMONE: F692/7-779-] 
> .  

H-4-HPAL-191-82 

GAWA ANALYSIS OF LAMPF WNR TARGEZ CELL #1 PAPER FILTER. 

A LAMPF paper filter f r a n  WNR Target Cell #1 has been gamna 
analyzed using t h e  Ge(Li) detector and 4,096 channel pulse  
height analyzer. 

The ana lys i s  results are sham i n  Table I. 
have been corrected to the time and date of sample ranoval. 

The total activities 

Time Date 
on Off 
0700 9/13/82 
- -  

TABLE r 
Time Date Time - O f f  Counted counted. 
0700 9/14/82 1600 

Cy: J. Larkin, H-1, M S  H810 
R. Dvorak, H-1, M S  H810 
Fi l e  

'Isotow (s). 

7Ee 

46sc 

48v 
'lcr 
52Mn , 

54m 

"MO 
191R 

. 24Na 

4.7 sc 

; ~ t y q  

6.0 x 

3.9 x 
9.2 x 
2.2 x io-2 

2.1 x 
5.7 x 
3.9 x 

-4 . 4.0 x 10 

1.0 x 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

TO 

FROM 

SYMBOL 

SUBJECT 

Sample 
ID ' 

Frank aevara, H-1, I4S P229 OAT€: 9/16/82 

Dru Fuller, H-4 HI?& G MIIL STOPITELEPHONE: F6 9 2/7-77 9 7 

H-4-HPAL-1Y3-82 . . 
I '  

GAFlMA ANALYSES OF LAMPF S T A a  CHAR~A?L FILTERS 

LAMPF activated charcoal filters (stack) have been gamM analyied 
using the Ge(Li) detector and 4;096 channel pulse height'analyzer. 

The analysis results are sham in Table I. 
have keen corrected to the time of sample removal. 

The total activities 

Date 
on 

9/6/82 

- .  

ThE? 
on 

0700 

Date 
Off 

9/13/82 

TABLE I 
Time 
Off 

0700 

Date . 
counted 

.Y/15/82 

Time 
Counted 

1100 

0700 

No detectable activity 

9/13/82 0700 9/14/82 1300 

Cy:. J. Miller, H-1,- H810 
J. Larkin, €3-1, M S  HtllO 
R. Dvorak, H-1, MS H81'U 
File 

Isotor2e (s) 

82Br. 
18ZTa 

1850s 
191R . '  

Ig5% 

197% 
Hs 

.Hs 

197 

203 

FE-3 82-431 
WNR' 82-429 

Activity (DCi) 

1.4 X 10-1 
3.2 x 1 8  
4.4 x 10-1 

. 2.4 x 10.-l ' 

8.2 X l U ' - l  

2.4 X 10-1 
6.7 X lo-' 
2.8 X 10' 

*NDA 



' Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

. T O  

FROM: 

SYMBOL: 

SUBJECT: 

mte 
on - 

DATE: 9/14/82 Jerry Miller, H-1 Asscc. Grp. Ldr., Ms H810 
D r u  Fuller, H-4 HE%L 3% . 
H-4-HPALr188-82 

n 

GMT!4?4 ANALYSIS OF LAMPF WNR TARGET CELt #1 PAPER FILTER . 

A LAMPF paper filter fr& WNR Target Cell #1 has been g m  
analyzed using the Gebi) detector and 4,096 channel pulse 
height analyzer. 

The analysis results are. sham in Table I. 
have been corrected to the tim and date of sample remval. 

The total activities 

TABLE I 

Time Date Time. Date TiTlE 
- -  on off "Off - counted counted 

82-426 8/30/82 0700. 9/6/82 . 0700 9/8/82 1550 

x 
This analysis showed a significant 
Half-lives and associated energies 

amount of data at 
have not provided 

isotopic determination at this ~ time. 

* 
ISOtOEe (s) 

7Be. 
46sc 

48v 
5 1 ~ r  
5h 

'54E.In , 

58~0 

82Br 
9 y ~ 0  
115cd 

47 sc 

Activitv (k Ci) . 

2.1 x loo 
'2.7 x 
1.4 X 
2.8 X 

'' 6.9 X 
'5.5 x lo -2  ' ' 

7.6 x 
9.0 x 
'1.5 X 
:2.2 x 
2.7 x 

approximately 272 keV. 
enough information. for , 

Cy: J. Larkin, H-1, MS H810. 
R. Dvorak, H-1, Ms H810 ' ~ 

. File 



memorandum Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

TO: Jerry Miller, H-1 Assoc. Grp. Ldr., MS H810 'DATE: 9/14/82 

MAIL STOPITELEPHONE: F692fl-7797 FROM: D ~ U  Fuller, H-4 H P A L ~  

H-4-HPAL-187-82 . SYMBOL: 

. .  i s  

SUBJECT: ANAZIYSIS OF LPMPF W R  T m  cs;L #1 PAPER FILTER. 
' 

A LPMPF paper filter fran WNR Target Cell #1 has been gama 

height analyzer. 
. analyzed using the G e u )  detector and 4,096 channel pulse 

The analysis results are sham in Table.1. 
have been corrected to the tine and date of sample removal. 

The tutal activities 

mte Time Date Time Date Time * 
on - -  on Off - Off counted . counted ISOtcm3( S) 

2-417 8/23/82 0700 8/30/82 0700 9/2/82 1500 7Be 
46sc 
47sc 
48v 
5 1 ~ r  
52Mn 

ActivitV (P C i .  ) . .  
I 

2.6 X 10' 
3.1 x 
2.2 x 
3.4 x. 
'8.6 X 
.7.1 X 
'7.6 x 
1.4 X lo-' 
9.2 x 

* 
This analysis showed a significant amount of data at approximately 272 keV. 
Half-lives and associated energies have not provided enough infonration for 
isotopic determinatim at this time. . .  

. .  . .  

' Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 

. File 



n 

. Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum. 

T O  Jerry Miller, H-1 Assoc. Grp. L d r . ,  MS H810 DATE: 9/14/82 

SYMBOL: H-4-WAL-185-82 . .  

SUBJECT: GNWA ANALYSIS OF LAMPJF hNR TNGET CELL #1 PAPER F a .  

A LFMp% paper filter f m  W R  Target Cell #1 has been gamna 

height analyzer. 

The analysis results are sham in Table I. 
have been corrected to the t ime and date of sample ranoval. 

P analyzed using the Ge CLi) detector and 4,096 channel pulse 

The total  activities 

. .  

. .  . 
TAB= I 

. .  
. .  

. .  
. .  . .  . . . .  . .  Time * '  " Date' Time Date' Time Date. 

- .  . .  - - -  . .  s) ' . Aeivity .: (pa} : ' 
. .  

on' ' on Off Off. counted. counted IsotaDe( 
'. .. . 

. . .  0: ; .  ':: . 3.9 x'10 . .  
7& 32/397.. 8/9/82 0700 . 8/16/82 . 0700 8/18/82 1600' . .  

2%a. , : 8.2 x 10-4: .. ' , . .  . . .  , L. 

&SC ' .  5.0 x 
' 24Na 2.4 X 10-1 

47sc 3.1 X ' . '  . . . 

. .  

. .  

4% ,5.0 x lo-2 

52m 6.3 x 

58co .IS x 

. llSa .7.2 x 
1261 3.8 x 

1.3 x 10-1 

54Mn , ' 1.3 X 

9gN0 3.6 X 

191R 2.4 X , 

* 
This analysis SM a significant anmint of data in 272 kev peak. 
and associated energies have not.provided enough informatim for isotopAc 
determination at.this time. 

Half-lives. 
. .  . . ' 

' Cy: J. Larkin, H-l', M S  E810 
'R. Dvorsk, H-1, PJLS H810 
File 



Los Alamos National Laboratory 
Los AlamosNew Mexico 87545 memorandum 

To: 

F R O M  

SYMBOL: 

SUBJECI: 

Date 
.m' 

Jerry Miller, H-1 Assoc. Grp. Ldr., b S  H810 DATE: 9/14/82 

MAIL STOPITELEPHONE: F692fl-7797 D r u  Fuller, H-4 HPAL I% . 

. .  
H-4-HPAL-186-82 

. .  
A W F  paper filter frcm WNR Target Cell #1 has been gamm 
analyzed using the Gem) detector and 4,096 channel pulse . 
height analyzer. 

The analysis results are sham in Table I. 
have been corrected to the tim and date of sanple ItBtlCnTal. ' 

The total activities 

. .  . TABLEI 

... Time Date Time Date. . Time . *. ., . .  ., , . 
- -  on O f f  - Off ' counted: '. counted ~ , I s o m  S) 

2-409 8/16/82 0700 8/23/82. 0700 

* 
This analysis-showed a significant 
Half-lives,and associated energies 

. . . .  
8/25/82 1400 7B' 

. .  . 24Na 
.46* 

43sc 
4% 1 
51cr ' 

5%n 
54Mn 
9gM0 , 

115- 

A c t i V i t v  . (PCi }  
I '  

2.9.x 100.' . 

3.8.x 10-3 ' . ' 

1.3 'x 10-1 

' -1. ' .  3.2.X 10 . . 

"3.1 X 10y2 
4.6 X 

9.2 X 
'1.1 x 
1.3 x 
.3.1 x 

munt. of data at.approximately 272 keV. 
have not pravided enough information for 

isotopic determinat$on . .  at this-time. 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-l, MS H810 
File 



Los Alamos National Laboratory. . 
Los Alamos,New Mexico 87545 memorandum 

. .  
' TO: Jerry Miller, H-1 Ass-. Grp. Ldr., Ms H810 OATE: 9/14/82 

FROM: Dru'Fuller, H-4 HPAL -39 MAIL STOPITELEPHONE: F692/7-7797 

A LAMPF activated charcoal f i l t e r  f r a n  lJNR Target C e l l  #l.has been 

height analyzer. 

The analysis r e su l t s  are shown i n  Table I. 
have been corrected t o  the tim of sample remmal. 

r gamna analyzed using the Ge(Li) detector and 4,096 channel pulse 

The t o t a l  activit ies 

TABLE I 

Date T d  Date  T i m  Date Tinre 
on - -  on O f f  Off Counted Counted Isotme(s) Activity UCi) 

82-421 , 8/30/82 0700 9/6/82 0700 .9/9/82 I910 . 82.gr ' 4.7 x 
8 .  

3..7 x 
. 3..6 X 

191R 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
F i l e  



. Los Alamos National Laboratory 
Los AlamosNew Mexico 87545 memorandum 

TO. 

FROM 

SYMBOL: 

SUBJECT: 

r 

Frank Guevara, H-1, M S  P229 OATE: 9/14/82 

D r u  Ful ler ,  H-4 HPAL MAIL STOPITELEPHONE: F692/7-7797 

H-4-WAL-181-82 

GAMclA ANALYSES OF LAMPF STACX (PAPER) SAMPLES 

LAMPF stack sarrples have been g m  analyzed using the G e U )  detector 
and 4,096 channel pulse  height analyzer. 

The sample results 'are shown i n  Table. I. The sample ident i f ica t ions ,  
dates, &d times 
microcuries, are 
to t he  dates and 

are as shown on the samples. 
the total activities on the samples and are corrected 
times the filter papers were collected. 

The' activities, i n  

, 

m p l e  Date Time Date TilIE 
I D  - on - -  on off - O f f  

FE-16 . 9/6/82 0700 9/13/82 0700 

WNR . 9/6/82 0700 9/13/82 0700 

* 
N o  detectable  a c t i v i t y  

Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, M S  H810 
R. Dvorak, H-1, MS H810 
F i l e  

TABLE I 
Date . Time 
counted' counted IsotoPe (s) 

9/14/82 ' 1530 7Be' 

la3os 
la5oS 

24Na 
182Ta 

195% 

197 
g 

HG 
202rnI II 

203Hg 

9/14/82 1500 --- 
--- 9/14/82 1345 ' 

FE-3 Log 82-434 ' 

FE-16 Log 82-435 
WNR Log 82-432 

A c t i v i t v  cI1 Ci) 

1.6 X lo-' 
2.1 x.lo-z 
5.1 X 

6.1 X 

2.7 x 
3.4 x ' 

3.5 x 10-J 

1.5 

4.9 x 
*NDA 

NDA 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545. memorandum 

MAIL STOP~LEPHONE:  F692/7-7797 

SYMBOL. H-~-HPAG~ 82-82 

SUBJECT: GAMMA ANALYSES OF LAMPF STACK  COAL FILTERS 

W F  activated charcoal filters (stack] have been g m  analyzed 
using the Ge(Li) detector and 4,096 channel pulse height analyzer. 

The analysis results are shown in Table I. 
have been corrected to the time of sample rmval. 

r 

The total’ activities 

1 

TABLE I 
Date Time Date Time Date Time 

-le I D  - on - -  m Off - Mf Counted couzlted Isotom?(s) Activity bci) 

1 1:2 x 10 1 850i FE-3 8/30/82 0700 9/6/82 0700 . 9/10/82 1715 

9.7 x 10-1 191R 

19%g 9.1 x loo 
0 H9 5.3 x 10 197 

203 H 9  2.7 X lo1 ’ , 
WNR Hs 6.3 x 203 23/30/82 0700 9/6/82 0700 9/9/82 1830 

Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
File 

FE-3 Log 82-422 
WNR Log 82-423 . 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 ' 

memorandum 

' a P l e  
ID 

. FE-3. 

FE-16 

WNR 

* 

T O  Frank Guevara, H-1, 'MS P229 , DATE: 9/13/82 

FAOM: D r u  Fuller, H-4 HPALG MAIL STOPrTELEPHONE: F692/7-7797 

LAMPF stack samples have' been gamM analyzed using the G ~ U )  detector 
and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I. 
dates, and tires are as shown on the samples. The activities, in 
microcuries, are the total activities on the samples and are cxlrrected 
to the dates and tires the filter papers were collected. 

The sample identifications, 

.. . 

TABLE I 
Date Tire Date Time Date Time 
m - -  on off . O f f  counted counted ~ IsotoDe( S) Activity b Ci) 

8/30/82 

8/30/82 

0700 9/6/82 , 0700 9/9/82, 1550 . 7Be 
185 

0s 

Hs 

a 195% 
9 .  

197 

*O0T1 
201T1 
202Tl 
203 

H g  . .  

0700 9/6/82 0700 9/9/82 1710 --- 

1.3 X 10-1 
4.3  x 
6.2. X 10T2 

4..0 X 

2 .4  X 

4.7 x '10-1 
2 . 4  x 10-1 

2 .1  x 10-1 

*NDA 

8/30/82 0700 9/6/82 0700 9/9/82 1'650 ' .  --- NDA 

No detectable activity 

Cy: J. Miller, H-1, M S  H810 
J. Larkin, H-.l ,  M S  H810 . 

R. Dvorak, H-1, MS H810 
File 

FE-3 Log 82-425 
FE-16 'Log 82-427 
WNR Log 82-424 

. .. 



.memorandum Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

T O  .Jerry Miller, H-1 AssoC. Grp. Ldr., Ms H 8 1 0  DATE: 9/3/82 

FROM: DKU Fuller, H-4 HPAL MAIL STOPITELEPHONE: F692/7-7797 

A LAMPF activated charcoal filter fran WNR Target Cell #1 has been 
ganma analyzed using the Ge(Li) detector and 4,096 channel pulse 
height analyzer. 

. .  
. .  . 

The analysis results are s h m '  in Table I. The total activities . . 
' have been mrrected to the ti= of sample m v a l .  

Log 
82-408, 

. .  

Date' . Time. Date 
on on. off - -  - 

8/16/82 0700 ' 8/23/82 

Tim Date TiITUS 
Off counted counted ' Is.Ot&(s) 

U700 9/2/82 1010 82J3r 
19lPt. 

Hg 
203 

Activity du Ci) 

4.0 x . , 

-2 ' 2.9 X 10 
.5.5 x 

Cy: J. Larkin, H-1, MS H810 . . 

R. Dvorak, H-1, MS H810 . 

File 



memorandum Los Alamos National Laboratory 
. Los Alamos.New Mexico 87545 

t.. 

.le 
I D  

FE-3 

FE-16 ' 

WNR 

To: 

FROM: 

SYMBOL: 

SUBJECT: 

Frank Guevara, H-1, MS P229 ,DATE: 9/3/82 

Dru Fuller, H-4 HPAL s MAIL STOPITELEPHONE. F692/7-7797 , 

H-4-HPAG 17 1 -82 

LFlMpF stack sanples have been g m  analyzed using the Gefii) detector 
and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I. 
dates, and times are as shown on the samples. The activities, in 
microcuries, are the total activities an the samples and are corrected 
to the dates and tirrres the filter papers w e r e  collected. 

The sample identifications, 

Date Time D a t e  
on on Off - -  - 
8/16/82 0700 8/23/82 

.8/16/82 0700 8/23/82 
8/16/82 0700 8/23/82 

TABLE I 
Tb? Date ' - Off .counted 

0700 8/25/82 

0700 8/25/82 
0700 8/24/82' 

* 
N o  detectable activity 

. Cy:: J. Miller, H-1, ' M S  H810 
J. Larkin, H-1, M S  H810 
R. Dvorak, H-1, M S  H810 
FLle 

T& . .  

counted IsotoDe ( s) 

7& 

48v ' , 

51cr 

182Ta. 

l85OS. 
195% 

197yIg_ 

1130 

24Na ' 

52m .. 

9 ' 

203 
. Hg 

0930 --- 
1700 --- 

FE-3 .Log 82-407 
FE-16 Log 82-405 . 
WNR Log 82-404 

Activitv (u Ci) 

1.5 X 10-1 

6.8 X 10-4 
' 2.5 X , ' 

.. 
2.3 X IO-' 
8.4 x 
2.9 x 
1.5 x 
5.8 x 10- 

4.0 X 10-3 

3 

6.9 x 

*NDA ' 

NaA 



Los Alamos National Laboratory 
, ' Los Alamos.New Mexico 87545 memorandum . . 

T O  Frank 'mevara, H-1, b S  P229 . DATE: 9/3/82 

. .& MAIL STOPITELEPHONE: F692/7-7797 FROM: Dru Fuller, H-4 HPAL, 
. .  

LAMPF activated charcoal filters (stack) have been gamna analyzed 
using the G e  (ti) detector .and 4,096 channel pulse height. analyzer. . 

The analysis results are shown in  Table I. 
have been corrected to the time of sample removal. 

Thz total. act ivi t ies  

Date 
- -le m on 

.FL3 8/16/82 . 

Time D a t e  
on O f f  - -  
U700 8/23/82 

TABk .I 

Time' Date  - Off counted 

0700 9/2/82 

. .  

1100 183~e 

1881, 

191Pt 

. 

195yig ' 

H 9  
203 

WNR 8/16/82 U70U 8/23/82 ' 0700 8/25/82 1010 

* 
N o  detectable activity 

Cy: J. .Miller, H-1, M S  H81U 
J. Larkin, H-1, M S  H810 
R. Dvorak, H-1, MS H810 
Fi le  

FE-3 Log 82-406 
WNR 'Log 82-403 

Activity W!i) . 

4.4 x 
4.1 x 10-1 

0 2.4 X.10 

6.7 X 10-1 . . 

1 . 8 ' X  10' 
' 4 . 1  X 10-1 

*NDA 



Los Alamos National Laboratory 
Los AlamosNew Mexico 87545 memorandum 

TO: Rank Guevara, H-1, M S  P229 

FROM. Dru Fuller, .H-4 HPAL 

SYMBOL: H-~-HPAL-~ 74-82 

LPMPF stack samples have been g m  analyzed using the =ai) detector 
P and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I. 
dates, and times are as shown an the samples. 
microcuries, are the total activities cm the samples and are corrected 
to the dates and times the filter papers were collected. 

The sample identifications, 
The activities, in 

TABLE I 
. le Date T M  D a t e  T M  Date , Time 

Off counted counted IsotoDt? ( s) - -  on off - on - IIJ 

FE-3' 8/23/82 0700 .8/3b/82 0700 9/2/82 1400 7Be 

, 48v 
5% 

lB5oS 
l95MHS 
l9%g 

. .  . .  

Hg 
203 

FE-16 8/23/82 0700 8/30/82 0700 9/2/82 1330 

WNR 8/23/82 O'/OO . 8/30/82 0700 9/2/82 1145 

X 

.. No detectable activity 
I 

Cy: J. Miller, H-1, I% H81U 
J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H8lO 
File 

Activity . (u .. Ci) 

1.1 x 10-l' 
4.0 x 

-4 . . 5.8.X 10 
1.7 X ' 

6.2 .X 
5.0 x 
2.1 x 1f3 " 

*NDA 

--- NDA 

FE-3 Log 82-413. : 

FE-16 Log 82-42? 
WNR . Log 82-415 - 





Los Alamos National Laboratory 
. Los Alamos,New Mexico 87545 memorandum 

T O  Jerry Miller, H-1 Assoc. Grp. L d r . ,  MS H81U DATE: 8/23/82 
ir/ 

FROM: Maggie M&inezr\H-4, HPAL,, 

Date 
'on 

8/2/82, 

82-385 

A LAMPF' paper filter fran WNR Target Cell #1 has been. gama 
analyzed us* the Ge (Li) detector and 4,096 channel pulse 
height anglyzer: 

* 

. .  

The analysis results are sham in Table I. 
have been corrected to the t i n e  and date of sample ramVal. 

The total activities 

Tirrre 
on 
0700 

- 
Date' . '  ,Time 

8/9/82 0700 

- O f f  : . -  Off 

.. 0.. 

TABLE .I 

Date T h 3  
counted counted 

'8/13/82 1510" 

Isatope.(s) 

. .7  

24Na ' 

* 
46sc 
47sc ' 

, 48v 
51cr 
%n 

54m 
57m 

A c t i v i t v  .(P ci): . . 
I 

0 1.7 X 10 
2.0 x 10-1 
2..3 x 1 0 7 ~  

1 .7  x io-2 
2 .1  x lor2 
5 . 1  X lo-* 
4.6 X lo-* 
4 .9  x 1u-5 
2 .6  x 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak,, H-1, MS H810 
File 



n 

memorandum Los Alamos National Laboratory. 
Los Alamos,New Mexico 87545 

T O  Jerry'Mil ler ,  H-1 SQC. Grp. Ldr., Ms H810 DATE: 8/23/82 

MAIL STOPITELEPHONE: F692/7-7797 
P 3 

FROM: Maggie Martinez, H-4, Hpm, . 

SYMBOL: H-4-HPAG163-82 

SUWECT: GZWlA ANALYSIS OF LAMPF WNR TARIlFT CELL, #1 CFUWXAL FILTER 

A LAMPF activated CharCodL filter fran WNR Target C e l l  #1 has been 
gamna analyzed using the Ge(Li) detector and 4,096 channel pulse 

The analysis results are shown in Table I. 
have been corrected to the tim of s q l e  removdl. 

r - height analyzer. 

The total activities 

. .  
. .  

TABLEI  - .  
. .  

. . . '  Date Time. Date Tirne Date Time ': . . . . I  : . .  " :  . . .  .. .. 
. . .  . . . .  . .  

O f f  , counted counted IsotoDe( s) , Activity: (UCi): '' :' - - -  on off 
. .  . . .  . ' ... ' . . .  . .  

. .  . 

. .  

. .  
on 

0700. ' 8/16/82," 0700. 8/17/82. 0830 .'82 : ' ' 's;':,: . ,  
, ..a' . Br . "  4.5 x 10- 8/9/82 

3.7 X - l o - 2  . f .  - ' . 191R 
Log 82-401 

-1 : . "?Au . '  . , 5.4 x i 0  
. .  

, .6.1 X 10-2 . ., 
193% 

195%; . ' 3.'2 X . 
197% 

203 

. .  

3.3.x 
. .  

g 
Kl 5.5 x . .  

Q: J. Larkin, .H-l, MS H810 
R. Dvorak, H-1, MS H8lO 
F i l e  



... ~ ... 

memorandum Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

TO: 

FAOM, 

SYMBOL. 

SUBJECT: 

Sample 
I D  

'-3 

WNR STACK 

Frank. Gtievara, H-1, r4S P229 

b g g i e  MartinezT'H-4, H p x  
IrJ 

H-4-HPAG 165-82 

8/24/8 2 DATE: 

MAIL STOPITELEPHONE: F692/7-779'7 

GAPNA ANALYSES OF LAMPF STAa CHARCOAL FILTERS 

LAMFF act ivated charcoal filters ( s t a c k )  have been g m  analyzed 
using the  Ge (Li )  detector and 4,096 channel pulse  height analyzer. 

The' analysis  r e su i t s  are shown i n  Table I. 
have been corrected to t h e  t ime of s q l e  removal. 

. 

The total a c t i v i t i e s  
' 

Date 
on 

8/9/82 ' 

Time . D a t e  
on O f f  - -  
0700 8/16/82 

. .  

, '  

TABLE I 

Time Date - Off Counted 

0700 8/18/82 

Time 
counted IsotoEe (s) 

. c  

82Br 1500 

' 182Ta . 

185~s 

' 191R 

199Jg. ; 

1881r. 

195% 
197 

g 
H g  

Hs 203 

Activity Wi) 

1.9 x 10-1 
3.4 x 10-1 
3.7 x 10-1 
2.3 X 
6.5 X lo-' 
1.4 X 10' . 

4.5 x' 10-1 
6.1 X lo-'. 
4.2 X 10-1 

113" lg79%? 4.5 x 8/9/82 . 0700 8/16/82 0700 8/16/82 

Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, MS H810 . 

R. Dvorak, H-1, .MS H810 
F i l e  . 

FE-3 Log' 82-399 
WNR STACK 'Log 82-400 



memorandum . Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

TO: Rank Guevara, H-1, MS P229 DATE: 8/23/82 

.Pf+ MAIL STOPITELEPHONE: F692fl-7797 
FROM: 'Maggie Martinez, H-4, '€PAL, :.. . . 

SUBJECT OF (PAPER) 

LAMpF stack sanples have been gamna analyzed using the G e U )  detector 
and 4,096 channel pulse height analyzer. 

The sample results are shuwn in W e  I. 
dates, and times are as shcrwn on the sarrpjes. The activities, in 
microcuTies, are the total activities on the -1es and are corrected 
to the dates and tires the filter papers were collected. 

The -le identifications, 

TABLEI  . .  
. .  

. .  \ 
. . .  Sample Date Time Date ' Th'E Date Time . ~ .. 

s) . : Activity: b C i )  
. .  off. .., Off counted taunted-- ,'~ISotOpe( on - -  on 

. .  . -  ID 

7Be . 9.2 x.10-2 

47sc 4.9 x . ' ~ o - ~  
. .  4% 4.7 x 

4.8 x 5& 

1850s 4.4 x 

FE-3 8/9/82 0700 ..8/1.6./82 0700 .8/17/82 1030 
. .  

' 24Na '1.1 x 

. .  

H s '  . .  195 
19% 

19% 

Hg . 
147 

m .  203 

4.6 X 

6.3 x 
1.3 x 

4.4 x 
6.6 X . 

FE-16 8/9/82 0700 8/16/82 0700 8/17/82 .. 1005 . ------ ' *NDA 

*NIX ANR 8/9/82 0700 . 8/16/82 0700 8/17/82 0930' ------- 
STACK ' 

k N o  detectable activity . F E 3  Log. 82-395 
FE-16 Log 82-398 

3: J- Miller, H-1, MS H810 WNR STACK mg 82-396 
J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
Pi 1- 



Los Alamos National Laboratory 
. Los Alamos,New Mexico 87545 memorandum 

TO: Jerry Miller, N-1 AssoC. Grp. Ldr., MS H810 DATE: .8/19/82 
J 

FROM: Maggie Martinez!:;%-4, ' HPAL. MS r692 M4IL STOPITELEPHONE: F692/7-7797 

A LAMPF act ivated charcoal f i l t e r  fran WNR Target Cell  #1 has been 
g m  anal*& using the Ge(Li)  detector  and 4,096 channel pulse 
height analyzer. 

The analysis  r e s u l t s  are shown i n  Table I. 
have been corrected t o  the  ti= of sample m v a l .  

The total activities 

. .  TABLE I 

Date' Time Date T i m  Date Tim= 
Off counted Counted Isoto?2e(s) -1 - - -  - on on O f f  

5.2 x io-2 
, 82,r 
191R 

Log 82-386 8/2/82 0700 8/9/82 . 0700 8/13/82 1400 

-3.1 x 10-2 . .  

19<% ' . .2.5 X 

1.6 x . . ' 

-3 .. ' 

19%g 
203 1.9 x 10 

Hg 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 

. - F i l e  

. .  



memorandum Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

TO- 

FROM 

SYMBOL 

SUBJECT 

Frank Guevara, H-1, MS P229 ' DATE: 8/19/82 

Maggie Martinezy H-4, HPAL, MS F6Y2 ' MAIL STOPITELEPHONE. F692/7-7797 
-1 ' 

H-4-WAL-158-82 

GNWA ANALYSES OF W F  STACK (PAPER) SAMPLES 

W F  stack sanples have been g m  analyzed using the GecLi) detector 
and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I. The sample identifications, 
dates, Ad times 
microcuries, are 
to the dates and 

are as shown m the samples. 
the total activities on the samples and are corrected 
times the filter papers were collected. 

TG activities, in 

TABLE I 
d p l e  Eete Time Date Time Date Time 
ID - m - -  on Off Off counted counted Isotope (s )  

7 B e  ' 

FE-3 8/2/82 U70U 8/Y/82 0700 8/13/82 1430 

a 47 sc 
l8?OS 

19% 

H9 
197 

197% . 
g 

Hg 203 ' ' 

Activity ID Ci) 
7.2. X 

5.7 x 10-4 

8.2 x 10-3 

4.6 x 

4 . 7 . ~  1u-3 . 

' 2.6 X 

1.2 'x 

FE-16 8/2/82 0700 &/9/82. 0700 8/10/82 0930 ------- 
WNR 8/2/82. 0700 8/9/82 0700 8/10/82 0830 ------- 
STACK: , 

*No detectable activity 

dy: J. Miller, H-1, M S  H810 FE-3 Log 82-384 
J. Larkin, H-1, MS H810 FE-16 Log 82-3824 
R. Dvorak, H-l;MS H810 WNR-STACK Log 82-38"+ 
F i l e  

*NDA 

"NDA 



Los Alamos National Laboratory 
Los AlamosNew Mexico 87545 memorandu'm 

10: 

FROM: 

SYMBOL: 

SUBJECT 

Sample 
XD 

FE-3 
Lc 52-383 

WNF! STACK 
Log 82-380 

Frank Gtiev'xa, H-1, MS P229 DATE: 8/19/82 
. . ""/ i? I. Maggie Martinez, H-4, HPAL,.' MS F692 MAIL STOWTELEPHONE: F692/7-779'7 

H- 4-HPAL- 1 56-8 2 

GAtWA ANALYSES OF LAMPF STACK cHARo=>AL FILTERS 

LAMPF activated charcoal filters (stack)..have been g m  analyzed 
using the Ge(Li) detector and 4,096 channel.pulse height analyzer. 

The analysis results are shown in Table I. 
have been corrected to the time of sample ranwal. 

The total activities 

TABLE I ' 

Date Time Date Time Date 
Off Counted 

8/2/82 0700 8/9/82 0700 8/13/82 
- -  - on Off ' 

8/2/82 0700 8/Y/82 0700 , 8/13/82 

*No detectable activity 

Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, MS H810 
K. Dvorak, H-1, MS H810 

' File 

Time 
Counted Isotol2e (s) 

1140 ' -185 os 

Ir 
191 pt 

19SM ' H s  

Hg 
' -197 

19-04. Hg 

Hg 
. 203 

- '  

4.7 x.10'~ 
6.1 x 10-3 
9.4 x 10- 3 .; 

1.4 X 

4.5 x 10-3 
6.13 X 

4.6 X . 

*NDA 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

TO: Frank Gtievara, H-1, MS P229 DATE: 8/4/82 

MAIL STOPITELEPHONE: F692/7-7797 * 
FROM: DrU Fuller, E-4 ma"' 

SYMBOL: H-4-HP%-153-82 

SUBJECT: G"W4 ' m Y S E s ,  OF L"@F ST'm FILTERS . 

LAMPF activated.charcoa1 filters (stack) have been g m  analyzed 
using the  Ge(Li) detector and 4,096 channel pulse height analyzer. 

The analysis r e s u l t s  are shown i n  Table I. 
.have been corrected t o  t h e  t i m e  of sample r m v a l .  

The total a c t i v i t i e s  

TABLE I 
\ 

Date Time Date T i m  Date Time - on - -  on O f f  off counted Counted 

7/26/82 0700 8/2/82 . 0700 .8/3/82 1935 82Br 

185~s 
19y, 

183Re 

197 ' 

Hg 

Hg 

7/26/82 0700 8/2/82 . 0700 8/3/82 0920 . . -- 

. 203 
. . ! .  

N o  detectable a c t i v i t y  

Act ivi ty  ( Ci) 

4.4 x 

I. 4 x io-2 
4.4' x 

6.2 X' 

6.3 x 
3.1 X'10-2 ' 

*NDA ' 

Cy: J. Miller,  H-1, M S  H81u 
J. Larkin, H-1, MS H810 

. R. Dvorak, H-1, MS H810 F G 3  Log 82-367 
Fi l e  ' hrn Log 82-371 



. .  

Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

TO: Jerry Miller, H-1 A s s s .  Grp. Ldr., MS H810 DATE: 8/4/82 

MAIL STOPITELEPHONE J?692/7-7797 

A LAMPF activated charcoal f i l t e r  fran WNR Target Cel l  #1 has been 
g m  analyzed using the Ge(Li) detector and 4,096 channel pulse 
height analyzer. 

- 

The analysis results are shown i n  Table I. 
have been corrected to the tine of s-le removal. 

The total activities 

. .  TABLE I 

. .  
. .  . mte Time Date Time Date T M .  

- on ' o n  - -  off ' - Off Counte& Counted Isotm(s) Activity CU C i )  
-4 : 

Hg ' :6 .8 . .X 10 82-372 7/26/82 . 0700 8/2/82 0700 8/3/82 2000 ' 203 

. .  

Cy: J. Larkin, H-1, M S  H810 
. R. Dvorak, H-1, MS €3810 

F i l e  



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

T O  

THRU: 

FROM: 

SUBJECT:. 

L 

. . .  . .  

Jerry M i L l e r ,  H-1 Assoc. Grp.  &., L,AW,F DATE: 8/3/82 

*-J% Dru F'uller, H-4 HPAL 

MAIL STOPITELEPHONE: F692/7-7797 

GAMW ANALYSIS OF LAMPF A-1 PROFILE MCNIToH PAPER 

SYMBOL: H-4-EWL-152-82 

A LAMPF A-1 Profile Monitor paper f i l t e r  has been 
using the GeILi) detector and 4,0Y6 channel pulse 

FILTER OF 7/29/82 

g m  analyzed 
height analyzer. 

Resul t s  are shown i n  Table I. 
corrected t o  the  date and time of sample remom. 

The total  activit ies have been, 
. .  I 

Sample Sample 
Date Time 

7/29/82 ' 1330 

TABU2 I . 

Date Time , . 

Counted Comted 

8/2/82 1545 

' Total 
,Activity I Ci)' 

54Mn 6.7 X 

Isotche (s 1 

57co 2.u x 

CY: J. Larkin, H-1, M S  ~ 8 1 0  
R. 'morak, H-1, MS H810 

F i le  , 

\ 



LOSAI&OS National Laboratory ' 

Los Alarnos.New Mexico 87545 memorand.um 

SYMBOL: H-4-HPAL148-82 . 

LPMPF stack sanples have been g m  analyzed using the Ge&i) detector 
r and 4,096 channel pulse height analyzer. 
- 

The sample results are shown in Table I. 
dates, and times are as shown on the samples. The activities, in 
microcuries, are the total actidties cm the samples and are corrected 
to the dates and times the filter papers were collected. 

The sarrp?le identifications, 

Sample Bte - Time D a t e  Time Date Time . .  
ID - on - -  on off - Off counted counted IsOtoE ( S) Activity (u Ci) 

FE-3 7/26/82 0700 8/2/82 0700 8/2/82 1450 7Be 2.7 x 
1.9 x W '  , 203 

. .  . .  

WNR 7/26/82 0700 8/2/82 0700 8/2/82 . 1150 . I  -- NRA 

* 
No detectable activity 

Cy: J. Miller, H-1, M S  H810 .. 

J. Larkin, H-1, MS H8lO FE-3 Log 82-368 ' 

R. Dvorak, H-1, MS H810 
File WNR TOQ 82-373 . 

FE-16 Log 82-370 



Los Alarnos National Laboratory , 

Los Alamos,New Mexico 87545 memorandum . . 

TO. 

FROM 

SYMBOL: 

SUOJECT: 

: .  Date 
' on' 

Jerry Miller, H-1 Assoc. Grp.  L d r . ,  MS H810 

Dru Fuller ,  H-4 HPAL .-& 

o5rE: 8/3/82 

MAIL STOPITELEPHONE: F692/7-779'] 

H-4-HF'AL149-82 

GAMMA ANALYSIS OF LAMPF WNR TARGEI' CELL #1 PAPER FILTER 

A LAMPF papr filter from WNR Target C e l l  #1 has been garma 
analyzed using the  Gebi) detector and 4,096 channel pulse  
height analyzer. 

The analysis  resu l t s  are shown i n  Table I. 
have been corrected to  the  time and da te  of swle rarwval. 

The total a c t i v i t i e s  

TAB= I 

Time D a t e  Time Date Time 
- -  on Off - O f f  Counted Counted IsotoDe(s) A c t i v i t y  (DCi) 

I 

7/26/82 0700 8/2/82 0700 8/2/82 1520 --- *NDA 

* 
N o  detectable a c t i v i t y  

. I  

Cy: J. Larkin, H - l , ' W  H8lO ' .  . 

R. Dvorak, H-1, MS H810 
File 



. .  I 

'Los Alamos National Laboratory 
Los Alarnos,New Mexico 87545 memorandum 

TO. 

FROM: 

SYMBOL 

SUBJECT: 

sample 
ID 
F E 3  

WNR 

Frank Guevara, H-1, FS P229 DATE: 7/30/82 

Dru Fuller, H-4 HI?&= 

H-4-HPAL-147-82 

MAIL STOPITELEPHONE: F692/7-7797 

GAM% ANALYSES OF LAMPF STACK CH?WDAL FILTERS 

LAMPF activated charcoal filters (stack) have been garrma analyzed 
using the Ge (Li) detector and 4,096 channel pulse height analyzer. 

The analysis results are shown in Table I. 
have been corrected to the time of sample rarrnral. 

The total activities 

Date 
m 
7/19/82 
- 

7/19/8 2 

T h e  'Date Time 

0700 7/26/82 0700 
- -  on Off - O f f  

TABLE I 

.k 
NO detectable activity 

0700 7/26/82 0700 

Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, MSH810 

. R. Dvorak, H-1, MS H810 
File. 

. .  Date Time ' . .  

Counted Counted Isotoce(s) A c t i v i t y  ( ..Ci) 
7/28/82 1645 . 82& 

182 . 
Ta 

1.8 X 10-1 
1.5 x 10-1 

IS5os 1.9 x 10-1 
' '  I9Y, 2.1 x lo+ 
' "3 g . 2.9.~ 10-l ' 

Hg . . 1.6 X 10-1 203 

7/27/82 1015 I_ *m ' . . , '  

.. . 

FE-3 Log 82-365 
WNR Lcg 82-361 



Los Alarnos National Laboratory . .  
Los Alamos.New Mexico 87545 memorandum 

T O  

FROM: 

SYMBOL: 

SUBJECT: 

Jerry Miller, .H-l.AssW. Grp. Ldr., MS H810 DATE: 7/30/82 ' 

. .  Dru Ful le r ,  H-4 HPAL? MAIL SlOPfTELEPHONE: F692/7-7797 

GAMMA ANALYSIS OF LAMPF WNR TARGET CELL #1 CHARCOAL FILTER 

A LAMPF activated charcoal filter f run  WNR Target C e l l  #1 has' been 
c j m  analyzed using the Ge(Li) detector and 4,096 channel pulse 
height  analyzer. 

The analys is  r e s u l t s  are Shawn i n  Table I.'. The total activities 
have been corrected to the time of smple removal. 

Date 
on 

' ' ' 7/19/82 

.TABLEI . 

Time Date T i m  Date . Time,  
- -  on O f f  O f f  Counted counted Isotm(s) . A c t i v i t y  CU C i ) .  . ' 

0700 7/26/82 ' 0700 7/29/82 1710 ' . 9.0 x 191R 

Cy:' J. Larkin, H-1, MS H8lO 
R. Dvorak, H-1, MS H810 
F i l e  



memorandum Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

IO Je r ry  Miller,  H-1 Assoc. Grp. Ldr., NS H81U DATE. 7/30/82 

.>.F,- 
FAOM. D ~ U  Fuller ,  H-4 HPAL 

SI MBOL. H-4;HPAL- 1 3 8-8 2 

, SUDJECT. GAPMA ANALYSIS OF LAMPF WNR'TARGET CXLL #1 PAPER FILTER Los 82-362 

' A  LAMPF paper f i l t e r  fran WNR Tzrget. 'Cell #1 has been g m  
analyzed using the  Ge(Li) detector and 4,096 channel pulse 
height analyzer.. 

The analysis  r e s u l t s  are sham i n  Table I. 
have been corrected to  t h e  time and da te  of sample ranoval. 

The total a c t i v i t i e s  

TABLE I 

Date Time Date Time Date Time 
- on -. on .Off - - Off Counted Counted I S O t O ~  (s) 

7/19/82. 0700 7/26/82 0700 7/28/82 1000 

Activity .(PCi) 
I 

1.2'x.10-1 . ' 

9.1 x 
1.1 x 

'2.3 x 
~ 1.0 x io-' 
2.1 x 
. .  
1.8 x . . 

Cy: J. Larkin, H-1, blS H810 
R. Dvorak, H-l', M S  H810 
F i l e  



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

t 

H-4-HPAL-141-82 

SUBJECT GAMY4 ANALYSES OF L?U" STACX (PAPER) SAMPLES 

LAMP?? stack samples have been g m  analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I. 
dates, and tires are as shown on the samples. The activities, in 
microcuries, are the total activities on the samples and corrected 
to the dates and tires the filter papers were collected. 

The sample identifications, 

-@e 
ID 

FE-3 

Date Time Date 
on. 

7/19/82 0700 7/26/82 

on off - -  

FE-16 

WNR 

7/19/82 0700 - 7/26/82 

7/19/82 0700 7/26/82 

* 
No detectable activity 

Cy: J. Miller, 
J. Larkin, 
R. Dvorak, 
File 

. .  

TABLE I 
Time Date  T h  - Off counted counted Isotope (s) 

'0700. 7/27/82 0930 ' 

24Na . 

47sc '. 

4BV 
52m : 

. 195% 

0700 7/27/82 0900 --- 

0700. : 7/27/82 . 0830 --- 

H-1, MS H810 
H-1, MS H810 
H-1, MS H810 

Activity UCi) 

1.4 X lo-'. 
9,.4 x 
-4.5 x 

' 5.6 x 
4.7 x : ~ o - ~  
2.4 x 
1.4 X lo-' 
4.0 x 

*NDA 

NDA 

FE-3 Log 82-364 
FE-16 Log 82-359 
WNR Log 82-360 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

TO: Frank Gtievara, H-1, klS P229 DATE: 7/27/82 
' ---< 

I F  
FROM: D r u  Ful ler ,  H-4 HPK"- MAIL STOPITELEPHONE: F692/7-779'7 

SYMBOL: H-4-I%'&-137-82 

SUBJECT: Wi ANALYSES OF'LAMPF STACX CHARCOAL FILTERS 

LAMPF activated charcoal filters (stack) have been g m  analyzed 
. -  using t h e  Ge(Li)  detector and 4,096 channel pulse  height analyzer. 

The analysis r e s u l t s  are shown i n  Table I. 
have been corrected t o  the time of sample removal. 

rr 

The total activities 

Sample 
' I D  

FE-3 

WNR 

TABLE I 

Date Time D a t e  Time Date Time 
on on 

7/12/82 0700 7/19/82 0700 . 7/23/82 1635 

Off counted counted - -  O f f  - - 

7/12/82 0700 7/19/82 0700 7/20/82 0835 

Isotoce (s) 

82Br 
182Ta 

. 1.83Re 

lS5os 
195% 

H g  
197 

203 
' H g  

195% 

.197MHg 

Hs 203 

Activitv ( ' C i )  

7.7 x 
1.8 x 
1.1 x 10-2 

5.2 X 

6.8 X lo-' 
9.5 x 

1.8 x 
3.6 x 
1.1 x 

4.9 x ' . 

Cy: J. Miller, H-1, bS'H810 
J. Larkin, H-1, M S  H810 
R. Dvorak, H-1, M S  H810 FE-3 Log 82-356. . 

F i l e  . WNR ' Log 82-354 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

TO. Jerry Miller, H-1 Ass-. Grp. Ldr., MS H810 DATE: 7/23/82 

FROM Dru Ful ler ,  H-4 EP MAIL STOPITELEPHONE. F692/7-7797 

SYMBOL: H-4-HPAG13 3-82 

SUBJECT: m Y s I s  OF W F  mm T !  #1 FILTER 

A LAMPF actimted charcoal filter fran WNR Target cell;#l has been 

height analyzer. 
. g m  analyzed'using the Ge(Li1 detector and 4,096 channel pulse 

. The analysis r e s u l t s  are shown i n  Table I. The total  activities . 

. have been corrected t o  t h e  t i m e  of sample removal. 

' .  

. .  

TABLEI: . 

. .  
Date T i m  Date Time Date Time 
on - -  on O f f  - O f f  Counted Cixnted Isote(s) : Activitv & ci) 

Log 
82-357 7/12/82 . 0830 7/19/82 0700 7/19/82 172.0 . 82B, 2.6 x 

191R 1.3 x 
J92Au 1.9 x 

197MH9 3.6 x 

8.0 x ' ~ o - ~  . . 
193% ' 

19%: 1.4 X 

Cy: J. Larkin, .H-1, H810 
R. Dvorak, H-1, M S  H810 
F i l e  . .  



memorandum Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

TO 

FROM: 

SYMBOL: 

SUBJECT: 

Sample 
ID 

FE-3 

Frank Guevara, €3-1, M S  P229 . DATE: 7/23/82 

Dru Fuller, H-4 W d  MAIL STOP/TELEPHONE: F692/7-7797 

H-4-HPAL135-82 

ANALYSES OF IAMPF STACK (PAPER) SFMPLES 

LpMpF stack sarnples have been g m  analyzed using the -ai) detector 
and 4,096 channel pulse height analyzer. 

. 

The sample results are shown in Table I. 
dates, and times are as shown an the samples. The activities, in 
microcuries, are the total activities cm the samples and are corrected 
to the dates and t h s  the filter papers were collected. 

The sample identifications, 

Date 
on 
7/12/82 

- 
Tiins Date . 

on off 

U700 7/1Y/82 

- -  

TAHX I 
Tim= Date T h  - Off counted counted 

0700 7/19/82 1650 

FE-16 7/12/82. 0700 7/19/82 0700 '//19/82 1620 

WNR 7/12/82' 0700 7/19/82 U700 7/19/82 1600 

* .  
No detectable activity 

Cy: J. Mller, .H-l, M S  H81u 
J. Larkin, H-1, MS H810 
R. Dvorak, H-l,  M S  H 8 1 0 ,  
File 

FE-3 lkg.82-358 
. FE-16 LDCJ 82-352 

WNR :Log 82-353 , 

Activity Iu Ci ) 

1.1 .x 10-1 
4.7 x 
2.7 x 
2.0 x 
2.6 x 

6.2 x 
3.4 x 10-3 

3.u x 

NDA * 

NDA 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

T O  Jerry Miller, H-1 Ass-. Grp. Ldr., Ms H810- DATE: 7/23/82. 

FROM: Dru Fuller, H-4 HP& 
I 

MAIL STOPITELEPHONE: F692/7-7797 

A LAMPF activated charcoal filter frai WMI Target Cell #1 has been 
g m  analyzed using the Ge(Lil detector and 4,096 channel pulse 
height analyzer. 

The analysis results are shown in Table I. 
have been corrected to the time of sample removal. 

The total activities 

Date T h e  Date 
on Off - -  ‘ o n  

7/6/82 0900 7/12/82 

Cy: J. Larkin, H-1, 
R. Dvorak, H-1, 
File 

TABU I 

Time Date Time 
Off counted counted Isotol3e(s) 

0900 7/15/82 1010 82Br ’ 

191pt 

l?% ’ - 
. .  . 197MH4 . 

Hg 
203 

2.5 X 
1.8 X 
2.6 x 

2.3 x 
1.2 x 

MS E810 
MS H810 

. .  

. .  



memorandum _. 

Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

. .  
. .  

T O  Je r ry  Miller, El-l Assoc. Grp. Ldr., LIS H810 DATE 7/22/81 

A LAMPF paper f i l t e r  frcm WNR.Target C e l l  #1 has been g m  
analyzed using the  Ge(Li) detector and 4,096 channel pulse 
height analyzer. 

The analysis  r e s u l t s  are shown i n  Table I. 
have been corrected to  the  tifie and date  of sartple removal. 

$ '  

. .  - .  

The total a c t i v i t i e s  

TABLE I 

Date Time Date Time Date Time 
.on. 'on - -  Off - O f f  Counted counted - 

7/6/82 0900 7/12/82 0900 7/14/82 1710 

Isotolse (s) Activi tv  (Ki) 
I 

0 2.4 X 10 . 

'8.9 X 

2.8 x 
. 1.9 x 
3.1 X lov2 
8.0 x 
5.5 x 
'7.8 X 10" 

'5.2 x 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, Ms H810 
F i l e  . 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 m'ern orand urn 

- -. 

. .  

TO: Jerry Mil le r ,  H-1 Assoc. Grp. W., b S  H810 DATE: 7/22/82 

~ Y M B O L :  H-4-HPL131-82 

A . W F  paper f i l t e r  fran WNR Target  C e l l  #1 has  been g k  

height  analyzer.  

The ana lys i s  r e su l t s  afe s h a m  i n  T a b l e ' r . '  The total a c t i v i t i e s  
have'been corrected to the t h e  a d  date of sample ranoval. 

- analyzeii using the Ge(Li) detector and 4,096 channel pu l se  . 
c 

TABLE r 
Date Time Date Time Date Time 
on - on -- O f f  ' - Off Counted Counted Isotol3e(s) A c t i v i t y  (PCi] 

7/12/82 0830 7/19/82 0700 7/20/82 0950 . 7Be 1.0 x loo 
24Na 7.3 x 
46sc 1.4 x 
47sc " 5.3 x 
4%v 1.1 x 

. .  

51cr 3.0 X 

52m 1.8 X 

I 

Cy: 'J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
F i l e  



memorandum Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

T O  

FROM: 

SYMBOL: 

SUBJECT: 

. .  . saqle.:, . . 

. . .  FG3'. ,, ,;:'. . : 

. . .  :. 
. .  . .  .:. . . . .  . . . . . . .  . .  . . . . . . .  

. .  
. i .  . . _  . . . . .  . . . .  

. :  . . . . . .  ... . .  
. . . .  . . . . . . .  . .  

.. .:... . . . . . . . . . . .  ... . . . . . .  . . . . .  . . . . . .  . . .  . . . . . .  . .  
_ .  

. .  
: _. 

. . . .  
. . .  . . .  
i. . . . . . . . .  . . . . . . . . . . .  

. .  .\: . . . . . .  : .  a .  . . . . . . . . .  
. . . .  . I. 

. '  . 
. . . . .  . . .  . . .  . . . . . .  . .  

. . .  

. . .  
. . .  . . . .  

. . .  . .  .. , . .  . .  . . .  . .  . i . . .  . .  
. .  

. .  

. .  
. .  - ' .  

. . . . . .  . .  
. . .  

. . .  . . . . . .  
. . .  

mank Guevara, H-1, ES. P229 
. .  

DATE: 7/14/82 

a- MAIL STOPITELEPHONE: F692/7-7797 Dru Fuller, H-4 WAIL 

H-4-HpAG125-82 

. . . . . . . .  . .  

G"?4 ANALYSE3 OF LAMPF SllACK (ZIARoALt FILTERS 

LAM~F a ~ i v a t e d ' ~ ~ ~  filters (stack) h a ~ e  m.  gam^ analy~ed.. 
using the =:(Li) detector and 4,096. 'channel pulse, height analyz-i: .: .: . 

m_e analysis results are shown in Table I. 
have been corrected to the t i m e  'of saxt-ple. remwal; 

. . .  . .  

. .  . .  . . .  
. .  . .  

The. total activities. 

. .  . . .  
. .  

. . .  . .  

. .  
. .  

. . .  . . .  . .  
. . . . .  . . .  . .  . . .  . . .  . . . . . . . . .  . .  -..I: , . . .  . .  

. .  . .  

. . . . . .  
. . . . .  . . .  . . . .  ' . 4 '  . : . . . . .  . . . . . . .  
. . : .  . 

. . .  " ."  . . . . .  ' .x850s,;. , . ' ,  :.:.:_ ,,2;4. x io- . .  . .  . .  
. .  . .  

. . .  
. . .  

. .  

. .  

. .  . .  . . . . .  . .  
: _ '  195 ' .  ; , .  . ' . . . . . . .  

- %  .... ... ..7,9 x'' i0-3 

. .  . . .  -3 . . .  
. .  8.2  X:10: . 

203Hg 
. . .  . .  . .  

R '  

. .  . .  

... ' ' ~ ~ - 1 6  . . .  7/5/82 07bO'. .. '7/12/82.. 0700 . . .  7/13/82., . .  0930' . . .  -- . .NDA . . . . . . .  

' .  WNR . ' .  7/5/82 ' ,0700 . 7/i2/82 0700 7/13/82 0900 -- 

. .  . .  

. i . .  . .  

. '  .= 
. .  

* 
,No detectable activity 

. .  

Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, I S  H810 FE-3 Log 82-348 

F i l e  . .  WNR w . 8 2 - 3 4 7 '  
R. Dvorak, H-1, MS H810 FE-16 Log 82-349 



. . . .  ... . .  . . .  . .  
Los Alamos National Laboratory 

. memo:ra,nd.u,m . .  . . Los'Alamos,New Mexico 87545,. , . . . .  

... . . . .  

. . . . .  . . . .  . . . . . .  . . .  . . . .  . . . . . .  . . . . . . . . . .  . . . .  . . .  . .  
. . . . .  

. .  
. . .  . . .  

. , .  . . .  
. .  

. .  
. .  

. .  ., ..:. ". , .  . .  



Los Alamos National Laboratory 
Los AlamosNew Mexico 87545 memorandum. 

I 

I '  

I :  

I 

T O  

FROM: 

SYMBOL: 

SUBJECT: 

Jerry Miller, H-1 ASSQC. Grp. Ldr., MS H810 DATE: 7/13/82 
--G 

Dru Fuller, H-4 HPAl  k'.:' MAIL STOPITELEPHONE: F692/7-7797 

H-4-HPALi-121-82 

GAPMA 'ANALYSIS OF LAMPF hWR TARGFT CELL #1 U-IARClXL FILTER 

A WF activated charcoal' filter frm WNR Target cell 
gama analyzed using the Ge (Lil detector and 4,096 channel pulse 
height analyzer. 

The analysis r e s u l t s  are shown in Table I. The total  activities 
have been corrected t o  the tim of sample m v a l .  . 

.has' been . 

TABLE I 

Date . Time Date T~IE Date . T M  
on - -  on Off - O f f  ' counted ' counted .IsotoDe(s) 

' . 6/28/82. 0900 7/6/82 0900 7/8/82 ,1700 ' . ' 82Br 

1881r 
191R 

Ig3Au 
195% 

203 
19%: 

Hg 

_ .  
Cy: J. Larkin, 'H-1, M S  H810  

R. Dvorak, H-1, I S  H810. . ' 

Fi le  

ActivitV b C i .  

3.0 X 
.2.7 x 

1.0 x io-2 
2.7 X . 

'1.8 X 
2.1 x 
2.2 x 

. .  



n 

Los Alamos National Laboratory ' 

Los Alamos,New Mexico 87545 memorandum 

r 

A W F  paper f i l t e r  f r m  WNR Target  Cell #1 has been g m  
analyzed using the G e U )  detector and 4,096 channel pulse 
height analyzer. . .  

. .  

,The analysis resul ts  are shown i n  Table I. 
have been corrected t o  the tim and date of sample r m a l .  : 

The to t a l  act ivi t ies  

TABLE I 

Date Time Date 
on on ' Off - -  

6/28/82 . 0900 7/6/82 

Tiltl€? 
- Off 

0900 

. .  Date .. Time . ' 

Counted Counted Isotope(s) Activitv UlCi) 

7/8/82 1625. ' 7Be 
2 4 ~ a  

43K 
46sc 

52Mn 
54m 
56- 

58co 
191R 

47 
. .  SC 

. 48v 

. .  

0 3.3 x 10 ' 

2.9 X 10-l , 

1.4 x 
4.4 x 
3.1 X 
4.5 x 

" 9.8 X ' 

1.1 x lo-z 
7..3 x 
1.4 x.10-j 
2.2 x 

Cy: J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
File  . 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

TO: kank Guevara, H-1, MS' P229 

FAOM:DIU Fuller, H-4 HPALL a*- 

SYMBOL: H-4-HpAG122-82 

7/13/82 DATE: 

MAIL STOPITELEPHONE: F692n-7797 

.LAMpF stack sanples have been g m  analyzed using the GeILi) detector 
and 4,096 channel pulse height analyzer. 

me sample results are shown in Table I. 
dates, and times are as shown on the s q l e s .  The activities, in 

The -le identifications, . . 
r 

, microcuries, are the total activities on the sanples and are corrected . 
to the dates and times the filter papers were collected. ' . . . 

!I!ABLEI 
. . .  

. sample Date Time. Date Time Date ' Time 
~ - on - -  on off O f f  counted counted Isotoue ( S) ActivLtY (u 'Ci) 

m-3 .6/28/82 0700 7/5/82 0700 7/7/82 . 1600 . 7Be 2.6 X 10-I 
24Na 

46sc 

2.5 X.10 . - 2 '  . 

3.1 x . ~ o - . ~  

3 Y L '  e a -  

. .  

19hrkg, ' 9.3 x 
-2 ' HQ 1.5 X 10 . 

203 

. .  6/28/82 '0700 7/5/82 0700 7/7/82 1525 ., . --- *NDA' ' . 
/ m-16 

.m. 6/28/82 0700 7/5/82 0700 7/7/8.2 1500 --- 
* G2 3 J 3  
. N o  detectable activity ' 

' Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, MS H810 
R. Dvorak, H-1, MS H810 
File 



memorandum Los Alamos National Laboratory 
Los AlamosNew Mexico 87545 

TO: Frank GLievara, H-1, I% P229 DATE: 7/13/82 

MAIL STOPITELEPHONE: F692/7-779'7 FROM: D r u  Fuller, H-4 HPAt g?5 
' 

LAMPF activated charcoal filters (stack) have been g m  analyzed 
using the Ge(Li) detector and 4,096 channel pulse height analyzer. 

The analysis results are shown in Table I. 
have been corrected to the time of sarrple r m a l .  

The total activities 

TABLE I 
Sample Date T i m  Date .Time Date . Time . 

ID ' o n  - - -  on ' Off  . ' ' O f f  Counted counted ISOtOEe(S) i 

NDA . 
. *  f J R '  6/25/82 0700. 7/5/82 0700 7/8/82 1550 --- 

* 
No detectable activity 

Cy: . J. Miller; H-1, MS 'H810 
J. Larkin, H-1, MS H810 
R. Dvorak, H-1, Ms H810 

3 ' File 



Los Alamos National Laboratory ' 
Los Alamos,New Mexico 87545 ' memorandum 

TO: Frank mevara,. H-1, P229 
.-gg 

FROM:' Dru Ful ler ,  H-4 HPAL 

DATE: 7/23/82 , . 

MAIL STOPITELEPHONE: F692/7-7797 

SUBJECT: Gpsu3MA ANALYSES OF LAMPF STACX CHARcOAz, FILTERS r 

LAMPF act ivated charcoal filters (stack) have been g m  analyzed 
using the  Ge(Li) de tec tor  and 4,096 channel pulse  height analyzer. 

The analysis  r e s u l t s  are shown i n  Table I.. 
have been corrected to  t h e  time of sample removal. 

. r  , 

The total activities 

Sample 
I D  

.FE-3 

TAJ3LEI . 

Date Time . D a t e  Time Date 
on - -  on O f f  Off Counted . 

6/28/82 0700, 7/5/82 ' 0700 7/19/82 

Time 
counted IsotoE? (s) 

1261' . ' 1515 

183~e . .  

185~s  . . 

1881r 
195%- ' 

203 
g 

Hg 

. .  

Cy: J. Miller, H-1, MS H81U 
- J. Larkin, H-1, MS H81U 

' R. Uvorak, H-1, M S  H810 
F i l e  

82-346 

A c t i v i t y  ( Ci) 

"-2 2.1 x 10 
2.4 X 
2.3 x 10-1 . 

3.7 x 10-I 

0 

0 
5.4. x 10 

1.9 x 10 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 rnernoran 

TO: .Frank Gclevara, H-1, M S  P229 DATE: 7/13/82 

D r u  Fuller, H-4 HPALk; + 
MAIL STOPITELEPHONE: F692/7-779'7 

I SYMBOL: H-4-HPAL118-82 

. . .  
SUBJECT: Wi ANALYSES OF LAMPF STACK O I A R a A L  FILTERS 

. .  

LAMPF activated.charcoa1 filters (stack) h a v e ' k e n  gamna.analyzed 
using the Ge(Li)  de tec tor  and 4,096 channel .pulse height analyzer.: 

The analysis r e s u l t s  are shown i n  Table I. 

. r .  
- 

The total  activities 
'have  been corrected to  t h e  time of sample reTlwal. 

Date Time D a t e  Time Date Time 
-le ID on - -  on O f f  O f f  Counted Coun ted  Isotow (s) Activity (UCi) 

WNR 6/21/82 0700 6/28/82 0700 7/12/82 0900 -- *NDA 

* 
N o  detectable activity 

Cy: J. Miller, H-1,. :MS H810 
J. Larkin, H-1, MS H810 

. R. Dvorak, H-1, MS H810 . 

File . : .  



Los Alamos National Laboratory 
Los Alarnos.New Mexico 87545 

. .  . . I 
memorandum 

10: Frank Guevara, H-1, MS P229 ' DATE: 7/6/82 
, .  

THRU MAIL STOPITTELEPHONE: F692/7-7797 

FROM: Fuller, H-4 S Y M B O ~  H-4-HPF;G109-82 

WF stack samples have been g m  analyzed using the ~ e ( L i )  detector 
and 4,096 channel pulse height arialyzer. 

The sample results are sham in Table I. 
dates, and times are as shown on the samples. The activities, in . 

microcuries, are the total activi,ties on the sanples and are corrected 

The -le identifications, 

to the dates and .times the filter papers w e r e  ailected. . , . . ' 

, . TABU'I 

sample D a t e .  Time . D a t e  . Tim ,pate . 

ID on Off ' .- O f f  . counted - -  on - 
FE-3 5/21/82 0700 6/28/82. 0700 6/28/82 

. .  

FE-16 . 6/21/8,2 0700 6/28/82 0700 6/28/82 
. .  

WNR 6/21/82 0700 . 6/28/82 0700 6/28/82 

* 
I detectable activity 

Cy:. . J. Miller, H-1, MS H810 
J. &kin, H A , .  MS H810 
R. Dvorak, H-1, .MS H810 
File ' 

I 

'Tim ' 

counted IsotoRe(s) 

1330 '. ' ' ', Be ' 

7 . .  .. 

' 47sc 
4?l3 

' .52m 
192Au . 

193% . . 
g 

195, 
195% 

l97MHS - 

202T1 
203' 

Hg 

--- 1115 . . .  

1135 -- 

FE-3 Log 82-341 
FE-16 Log 82-339 
WNR Log 82-340 

. .  
. .  

. .  . .  

Activity hci) 

. . .  2.1 'x 10-l.. 

. I  .O x 
x 10-3 

1.0 .x-10-3 ' 

3.3 x 

. -3 ' 

4.5 x 10 

3.3 x 
4.3 x 
1.4 X 10-2 

. .  
7.7 x . . 

1.7 X 

NDA' * 

* NDA' 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Eat: 

TO 

FROM 

SUBJECT : 

SYMBOL ': 

' M A I L S T O P  : 

Date 
On - 

O F F I C E  M E M O R A N D U M  

Jerry Miller, Assoc. H-1 Group Leader,'MS-810 DATE: 7/6/82 

I3 Dru Fuller, H-4 Health Fhysics Ana1ysi.s Laboratory 

GAMMA ANALYSIS' OF LAMPF CHARCOAL FILTER. FE-3 

H-4-HPAL108-82 ' 

749 

An activated charcoal filter (stack) has been gamma analyzed using 
the Ge(Li) detector and 4,096 channel pulse height analyzer. 

The analysis ,results. are shown in Table I. 'The total activities 
have been corrected to the'sample removal time. , 

. 

Table I 

Time Date Time. Date 
Off O f f  Counted - On 

6/21/82 0700 6/28/82 0700 6/30/82 

. .  

Cy: F. Guevara, H-1, MS P229 
J. Larkin, H-1, MS H810 
R. Dvorak, €3-1, MS H810' 
File 

' Time 
Counted Isotope( s) 

. 195%- 
g 

, lg7Hg . 

197% 
203 

g 
. . Hg . '  

. Total 
. Activi ty(uCi ) 

2.1' x 10-I 

4.5 x lo1 

1.1 x loo 

1.6 X 10-1 
3.0 X loo 

1.4 . .  X 10' 

2.5 X lo-' 

4.6 X 10-1 

. .  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO a7545 
Telephone Ext: 

O F F I C E  M E M O R A N D U M  

TO : Jerry Miller, Assoc. H-1 Group Leader, MS-810 DATE: 7/6/82 

FROM : Dru Fuller, H-4 Health Physics Analysis'Laboratory ~ 

SUBJECT : GAMMA ANALYSIS OF LAMPF CHARCOAL FILTERS 

An activated charcoal filter (stack) has been gamma analyzed using 
the Ge(Li) detector and.4,096 channel pulse height analyzer. . 

' 

The analysis results are shown in Table I. 
have be'en corrected to the sample removal time. 

The total activities. 

Table I 

?E-3. 

Date 
On - 

6/14/82 

6/14/82 

Time . Date . Time . Date. Time 
On Off Off Counted Counted .. Isotope(s) 

. .  

. .  12GI . 0700 6/21/82 0700 7/2/82. .,2145: 
' 183Re . 

188.1r 
191R 

195%g 

1 8 5 ~ s  

203 . 
H 9  

0700 6/21/82 0700 7/2/82 2 1 0 0 . .  ' --- 

No detectable  activity 

. .  

Cy: F. Guevara, H-1, MS P229 
. J. Larkin, H-1, MS H810 

. , R. Dvorak, H-1, MS H810. 
File 

. .  

Total . . 
. Activi ty(pCi ) 

. 1 . 2  x lo-2 
1.5, X.lO-" 
1 . 3  x loo 

. 4.6 X lo-' 
2.6 x ioo . 
3.2 X 10-I ' 

. 1 . 8  X 10-1 

. .  

. .  



n 

. : Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

. .  
TO: Jer ry 'Mi l le r ,  H-1 Assoc. Grp. Ldr.., MS H810 DATE:, 7/6/82 

. .  
. .  

' MAIL STOPITELEPHONE: F692/7-7797 FROM: D r u  Ful ler ,  H-4 HPAL *-6 . 

A LAMPF papr f i l ter  frcm WNR Target C e l l  #1 has been gamm 
Snalyzed using t he  Ge(Li) detector and 4,096 channel pulse 
height analyzer. 

The analysis r e s u l t s  are shown i n  Table 7. 
have been corrected to  the tine and date of sample removal. 

The total a c t i v i t i e s  

TYBLEI . 

Date ' T i m  Date Time Date ' Time . .  o n '  - -  on O f f  - O f f  Counted Counted IsotoceIs) Act ivi tv  ( C i )  

. 6/14/82 0900 '6/21/82 0900 7/6/82 1045 . 1.0 x 10-1 
47sc 4.4 x 
4gv 7.9 x 
52bp 1.6 x 

Cy: J. Larkin, H-1, Ens H810 
R. Dvorak, H-1,'MS H810 
F i l e  

. .  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

O F F I C E  M E M O R A N D U M  LOS ALAMOS. NEW MEXICO 87545 
Telephone Ext: 

s-7- 431.M ,o 3/LflOO . 

TO ,: Je r ry  Miller,  Assoc. H-1 Group Leader, MS-810 DATE: 7/6/82 

: Dru Fuller, H-4 Health Physics Analysis Laboratory Tg'. . \ 
F R O M ,  

SUBJECT : GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER WNR TARGET CELL #i 
. .  

. SYMBOL : H-4-HPAG107-82 
I 

MAILSTOP : 749 

An activated charcoal f i l t e r  (stack) has been gamma analyzed u s i n g  
the  Ge(Li) detector and 4,096 channel pulse h e i g h t  analyzer. 

. The analysis resu l t s  are shown i n  Table I .  ' T h e  total .act . i .vit ies . 

' have been corrected t o  the sample removal. time. 

. . Table I 

- . Date . Time Date Time Date ' Time To.t a 1 
Off Counted Counted .. Isotope(s). ,Activity(pCi) , - .  Off - . On - On ' 

7 . .  

6/1'4/82 7.9 x . 203' 0900 6/21/82 . 0900 7/2/82 2000 ng . .  

Cy: J. Larkin, H-1, MS H810 

File . ' 

R. Dvorak, H-1, Ms E810 . 



MAMO9 8CIEWTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone €IC\: 

OFF1 CE M E M  O R A N  D U M  

TO . . Frmk Guevara, H-1, MS 229 . DATE' June 10,1982 

SUBJECT W+lA ANALYSES OF LAMPF STACK SAM?LFS 

SYMBOL , H-4-HPAL91-82 

MAIL STOP F692 

LAMPF stack samples have been gamna analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The s-le results are shown in Table I. 
dates, and times are as.shown on the samples. The activities, in 
microcuries, are .the total activities on the saqles and are corrected 
to  the dates and times the filter papers were collected. 

The.sample identifications, 

Table I ' 

. iack Date Time Date T h e .  Date Time 
s.z!!&z -. on on - Off Off counted counted IsatoPe(s) Activityl (UCi) 
FE-3 5/31/82 0900 6/7/82 0700 6/9/82 0815 . 2.4 x PO' 7Be 

' 195mkg.. 6.7 x 10-1 

2.3. 
Hg 

197 

, 2ooT1 3.9 

2OlT1 5.4 

202T1 . 6.0 x lo-' . .  

' 203 ' H s  6.7 x loe2 

FE-16 5/31/82 0900 6/7/82 ' 0700 6/7/82 1315 -- NDA* 

.WNR 5/31/82 1030 6/7/82 0700 6/7/82 1345 - - -  ' NDA 

o Detectable Activity FG3-Log 82-330 

Cy: J. Miller, H1, MS H810 . FE-16-Log 82-332 ' 

. J. Larkin, H1, MS H810 

. File 
R. Dvorak' H1, MS H810 WNR-W 82-331 



LOS ALAMOS SCIENTIFIC LABORATORY 

TO : Jerry M 

FROM 

SUBJECT 

SYMBOL 

’ MA1 L STOP 

Date 
.’ On - 
5/27/82 

. .  

l l e r ,  

O F F I C E  M E M O R A N D U M  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO a7545 
Telephone Ext: 

ssoc. H-1 Group Leader, MS-810 DATE: 6/29/82 

: D r u  Fuller, H-4 Health Physics Analysis Lzhoratory @ 

: GAMMA ANALYSIS OF LAMPF CHARCOAL FILTER WNR TARGET cms, #1 

: H-4 €PAL-97-82 

: 749 

’ An activated charcoal f i l t e r  (stack) has been .gamma analyzed us ing  

The to t a l  a c t i v i t i e s  . 

the Ge(Li) detector  and 4,096 channel pulse height analyzer. 

The analysis r e su l t s  a re  shown i n  Table I .  
have been corrected t o  the sample removal time. . .  

Time Date ’ . 

0900 6/7/82 

Off - On - 

Table I 

Time . Date .  Time . - Off Counted ’ Counted Isotope( s) 

1000 6/8/82 1330 7Be. 

,46sc 
47sc 
48v 

. .  52m 

. .  54m 
82Br 

Ig3MHg 
195 

203H~ 
Hg 

Total 
Activity(uCi) 

4.2 x 10-1 ., 
1.1 x 10’~. 
2.5 x 107~. 
1.0 x 1 K 2  

1.9 x low3 
1.4 X 

1.9 x lo” 
4.9 x loc2 
2.1 x loc1 
2.2 x 

Cy: J. Larkin, H-1, Ms H810 
R. Dvorak, H-1, PS H810 
File 



. . .  . 

S X t S S S t X t S t O L A N L  STACKS REQUIRING BETA A N A L Y S I S t S f f X ~ t S t ' t X $  

01-7708-ALPHA SOURCe-2368 DPM . 

02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

. . TA-3-29 
I 

I 

TA-21 
TA-43 

I 

I 

I 

. .  

TA-48 
I 

I 

I 

I 

I 

m 

I 

I 

TA-50 
I 

I 

I 

. I  

I 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
1 3 .  
14  
15 
16 
17.  
18 

'19 
20 
21  
22 
23 
2 4  
25 
26 
27 

FE-45  
. .  

I 

I 

FE-9AA 
FE-1OAA . 

FE-12  
FE-34 
FE-11  
FE-15  
FE-18 
FE-40  
FE-45 
FE-46 
FE-51  
FE-54  
FE-60  
F E - 1  
FE-2  
FE-3  
FE-17  
FE-25 
FE-27 
FE- 1 
FE-6  

. .  

SFRTF'S I 
L L D = 7 1  C/ lOMINS,  

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

SERIES I1 
LLD-64  C / l O M I N S *  
HKG=4,14'O.* 1 2  ' 

EFF=O e 43 



. . . .  

. .  

. .  

- 
S N -  . ... 

. . .  . .  
"r '. i , 

'.U . . ,  
rli 

. .  . .  
k ' i .  . 

. .  

. .  , .  .. . 



I 

t t t i $ t t t t t t t ~ ~ ~ ~  STACKS RERUIRING BETA ~ ~ ~ ~ ~ s ~ s t t t t t t t ~ t ~ t t  

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 OF'M . 

STACK L O C A T I O N  # S T A C t i  I D *  ANALYZE FOR ' DATE8 TIME 

.' TA-3-29 03 FE-44 
I 04 FE-45. 
I 

TA-21 
0 5  FE-46 
06 . 4HC-FE-1 ( 4 0 1  PRO) 

TA-43 
I 

07  FE-9AA. 
08 FE-IOAA' r 

I 

I 'I: 
FE-12 09 

10 FE-34 
TA-48 11 . FE-11 

I FE-15 12 
13 FE-18 
14  FE-40 
15 . FE-45 
16 FE-46 

I .  17 FE-51 
18 FE-54 

a 

I 

I 

' I  

I ' I  

I 

I 

T A - 5 0  
I 

I 

I 

I 

I 

TA-50-37 
TA-50 

'19 
20 
2 1  
22  
23 
24 
25  
26 
27 

FE-60 
FE-1 
FE-2. 
FE-3,  . 

FE-17 
FE-25 
FE-27 
FE-1 
FE-6 

_. .. . 

I 

I 

I 

I 

I 

SERIES I 1  . 

LLD-64 C/lOMINS* 
BKG=4 0 142 0 12,**" . 

' EFF=0*43 





. .  

d t t t S $ t t . S S t t L A N L  STACKS REQUIRING BETA A N A L Y S I S t t t t t S t b t t t t  

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-.5176 DPM 

STACK L O C A T I O N  # STACK ID, ANALYZE FOR DATE8 TIME 

T A - 3 -, 2 9 
e 

l 

TA-21 
TA-43 

i- I 

I 

I 

TA-48 
I 

I 

I 

I 

I 

I 

I 

I 

TA-50 
I 

I 

- I  

I 

I. 

. TA-50-37 
TA-50 

03  
04 
0 5  
06 
0 7 .  
08 
09  
10 
11 
12 
13 
14 
15 
1 6 .  
17 
18  

'19 
20 
21 
22 
23 

. 24  
25  
26 
27 

SFRTF'S I 
LLD=71 C/lOMINS. 

FE-44 
FE-45 ' 

FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
.FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46, 

,, FE-51 
FE-54 
FE-60 
FE-1 
FE-2 
FE-3 
FE-17 ' 

FE-25 
FE-27 
FE-1 
FE-6 F ; / f t l 2 -  

I 

I 

I 

I 

I' 

I 

I 

I O B b  / j & - 2 3 / 8 7  
I 

I 

I 

I 

SERIES 1 1 .  
LLD-64 C/lOMINSt 



. . .  . . . .  

. .  
. .  . .  . .  ... . .  

. .  
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. .  

. .  

. .  

. .  



t t S t t S t S t X S t L A N L  STACKS REQUIRING BETA A N A L Y S I S b S t t t t S t * t t t  

01-7708-ALPHA SOURCE-2368 DPM' 
02-7139-BETA SOURCE-5176 DPM /&&--.: 

-. STACK LOCATION t 'STACti I D +  ANALYZE FOR DATES TIME 

t 

TA-3-29 0 3  F E - 4 4  
I 

I 

TA-21  
TA-4.3 

I 

I 

I 

TA-48 
I 

I 

I 

m .  

I 

I 

I 

I 

TA-50  

MFP 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 

' 19 
2'0 

FE-45  ' . I .  

FE-46  
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA P - 3 2  
FE-1OAA 
F E - 1 2  1 

FE-34 
F E - 1 1  
F E - 1 5  
FE-18  
FE-40  
F E - 4 5  
FE-46 
F E - 5 1  
FE-54  
FE-60  
F E - 1  

1 

1 

I 

I 

MFP 
I 

I 

I 

' I  

I 

I 

I 

1 

I 

I I '  

I I' 

I 

I I 

I I 

21 FE-2  
22 F E - 3  
.23. F E - 1 7  
2 4  FE-25  - 1  

25 FE-27 

I 



. . . .  ... .. ... . . . . . . .  .... ._ ........ .. -.-.- .... .... -. - ._ -. - _ _  - 



. .  

. S b S t S S t t S t S t L A N L .  STACKS REQUIRING BETA ANALYS1,SSStbSXSStSSX 

01-7708-ALPHA SOURCE-2368 DPM 

/ i r  4fi- 02-7139-BETA SOURCE-5176 UPM 

STACK LOCATION 9 STACK I D *  ANALYZE FOR DATE8 T IME 

TA-3-29 
I 

I 

TA-21  
TA-43 

I 

I 

TA-48 . 
I 

I 

I 

I 

I 

m 

TA-50 
I . '  

I 

I 

m 

I 

TA-50-37 
TA-50 

03 
04  
05 
06 
07 
08 
09 
10 
11 
12 
13 
14  
15 

.16 
17 
18 
1 9. 
20 
21  
22 
23 
2 4  
25 
26 
27 

FE-44  HFP 
FE-45  
FE-46  
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA .P -32  
FE-10AA 
FE-12 . .  
FE-34  
F E - 1 1  . MFP 
FE-15 
FE-18  
FE-40  ' '  

FE-45 
F E - 4 6 .  
F E - 5 1  I. 

FE-54  
FE-60  I 

F E - 1  
FE-2  
FE-3  ' I 

FE-17  I 

FE-25 
FE-27 I 

F E - 1  

I 

I 

I 

I 

I 

a 

I 

I 

I 

I 

I 

I 

I 

I 

'I 

I 

I 

FE-6  2 N U F . 4  / r e a  . .  

I 

I 

SFRIES I 
L L D = 7 1  C/lOMINS* 

SERIES I1 
LLD-64  C/lOMINS, 
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. . .  
.!. , , 

@E& 

SSt**SSfSttSLANL STACKS RERUIRING R E T A , A N A L Y S I S * S f S t t S S S t S t  
- 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 O F ' M  

// FA+-- 
S T A C K  L O C A T I O N  # STACK ID, ANALYZE FOR DATEt TIME - 

TA-3-29 
'I 

I 

T A - 2 1  
TA-43 

I 

B 

I 

TA-48 

I 

03 
04 

.O 5 
06 
07 
08 
09 
10 
11 
12 
13  
14 
15 
16 
17 
18 

' 19 

FE-44 
FE-45 
FE-46 
4HC-FE-1 
F.E - 9 A A 
FE-1OAA 
FE-12' 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46. . 

FE-51. 
FE-54. 
FE-60. 

TA-50 . 20  FE-1 
2 1  FE-2 B 

( 4 0 1  PRO) 

I 

I 

I 

P-32 

I 

I 

MFP . 
I. 

w 

I 

I 

I. 

I 

B 

I 

I m 

m I 

1. 22 FE-3 
23 FE-17 
24 FE-25. 

. .  25 FE-27 I I 

I /god TA-50-37 26 FE-1 
TA-50 27 FE-6#U/>/ f ih  B 

' SFRIES I 
LLD=71 C / l O M I - N S *  
BKG=5 1920 a 86 
Ef"F=O a 48 

SERIES I1 
LLD=64 C / l O f l I N S +  

. 'j 

. .  



11.32 27.47. Z 22.79 % '11:28:58 

1.14 ' 18.06 69.44 2 .  19.42 % 12:09:43 

18.53 66.66 Z 19.24 Z ' 12:36:05 
7.44 100.86 42.64 Z 9.30 % 12:40:16 -.a-- %--1fl-43--,l'f156 a -  27- ---.- 

102 % 7127 % , 13:00:38..'.' , .  , . . ' .  

.# % 0.49 Z ' 13:lb:53 . '  . ' .  . :. 
~ - ~ - - ~ - . - 0 ~ ~ ~ - - 1 - 3 ~ ~ 0 4  ' ' 

, .  

4.85 38.76 51.63 Z 14.32 % 13:31:15 
3.37 21.55 60.30 % 18.18 % 13:41:27 

2.25 11.32 70.71 Z 22.79 % 14:32:22 
12.72 . 75.59 Z 21.95 % 14:42:33 

. .  . . .  . . .  

... . .- . . . . . . . ._ . . . . . .. . . -- . . . .. . .. . - . . . . ._ .. ... . . . . . . . . 



* s * * ~ * * s * * ~ * L A N L  STACKS REQUIRING BETA ANALYSIS************ 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION .# 

TA-3-29 
I 

I 

. TA-21 ' . .  
TA-43 

I 

I 

I 

TA-48 
I 

I 

I 

I 

I '  

I 

. I  

I 

TR-50 
I 

I 

I 

I 

I 

TA-50-37 
TA-50 ' 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15  
16 
17  
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
27  

STACK I D *  ANALYZE FOR DATE8 T I M E  

FE-44 
I FE-45 I 

FE-46 
4HC-FE-1 ( 4 0 1  PRO)>W@h/*a  

I 

FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11. 
FE-15 
FE-18 . 

FE-40 
FE-45 

FE-51 
FE-54 
FE-60 
FE-I 
FE-2 
FE-3 
FE-17 
FE-25 
FE-27 
FE-1 '  
FE-6 

FE-46 : 

- .  

SFRIES I 

' P-32 
I 

I 

I 

HFY 
I 

I 

I 

I 

I 

I 

I 

I 

. n  

I 

1. 

m '  

I 

I 

I 

I 

SERIES I1 

L 

I 

/L 

Y 44. 
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?? 10.oi) 
1 10.00 
2 10.00 
3 10 .00  
9 10.00 
5 10 .00  
7 10 .00  
a 10.00 

.I$ 1 $ , 3 Q  
5' 10.00 

' I O  10.00 
' I1  10.00 
1 2  10.0G 
'12 10.90 
15 10.00 
1 5  10.06 

k '17 19.00 
18 10.00 
' I 9  10 .90  
20 10.00 
21 10.'?0 
22  10.00 
23 10.00 

' 21  10.00 
2 5  10.00 
26 19.06 
27 10.00 

. .  

i 
5964 

222 
10 

2 
5 

. 9  
1 

2 
4 
6 

261 
237 
182 

5 
9 

10 
1 3  

3 
1 9  
45 

2 
2 
2 
5 

'I 
L 

?') 
L I  

r .  

37 \ -0.16 

21 .?4 
75 
61: 

.1 04 
73 

. 23P 
-2- 
..... 133 
1-a.. 

AiZc 
55483 

3 
...... .--. 

21 533 
13617 

35? 
568 
395  
1 84. 

9 3. 
56 
6A 
62 

- 

-0.06 
0.24 
0.64 

-0.16 
-0,O.t 
-3.66 

0.14 
0.34 
2 .44  

25.84 
23.44 
17.94 

0.34 
0.54 
0.74 
1.04 
0.04 
1.64 
4.34 

-0.46 
-0.06 

e 0.24 
+ -0.96 

'.-1.11 
72.59 

2270.2P 
2.69 
1.29 
1 . 4 9  
J.49  

. 2.19 
19.07 

2 . 2 9  
' 8.49 

11.19 
36.29 

5663.49 
2148.44 
1356.89 

30.8Y 
51.99 

. 34.69 
5.59 
4.49 
0 . ? 9  
1.79 

1.19 
1 .29  
1.64 

r c  

, l  . j 9  

. . .  

. . .  

. .  

. .  

-0.55 -2.31 
24.00.48 151.23 

75.66 4729.77 
2.55 5.60 

-0.21 ' 2.49 
0.. 83 3.52 
2.21 11.65 

-0.55 4.55 
-0.21 29.77 
-9.21 , 4 .?7 

0.48 17.69 
1.17 22.21 
8 . 4 1  75.h0  

87..10 11798mY4 
80.83 4276.02 
61 .E6  2826.85 

1.17 61 .55  

2.55 72.27 
3.59 11.65 
0 . 1 4  9.35 
5.66 1 .45 

14.97 3.73 
-0.21 2 .(?O 

' -0.21 2.48 
-0.21 2.47 

0.83 3.52 

2.21 i o a . 3 1  

200.002 
2.392 

13.42yh 
t3.24% 

141.432 
8 9 , 4 5 2  

' 46.662 
200. oox 
141 . 4 3 2  
141.421 
10G.G0% 
6'1 .d5% 
313,lliiZ 
12,J;'X 

,12,  V V Z  
'1 4.132 2 
81.65Z 
66.652 
bJ.241 
5 5 .  471 

1 'I 5 . 4  7 x 
. .45.882 
, 29.482 

141.432 
141.43z 
141.432 
89.452 

, 
. . . . . . . . . . . . . . . .  . . . .  . . . . . . .  . . . . .  . . . .  

. .  

. .  
, .  . . . .  

. .  . .  . .  

JZ .at3x 
7.18% 
1.32K 

23.09% 
25.60% 
24 . $ O X  
19.61% 
23. POX 
'I 2 . 9 3 2  
23 .732  
1 7  .;342 

? .8&X 
0 . 8 4 %  
1 .26% 
1 .?' I% 

'I 0 , 3 3 1  
8 . J P Z  

'I 0.  G6): 
'I 9 . 6  1 x 
20.732 
24.722 
24 . d l  z 
25.40% 
25.82% 
25. 492 
24 .BOY, 

i w i x  

1 6 : 22 : 36 
16:32:49 

16:53:15 '; 

17: 13:40 

'I 7:31: 05 
1;' : 4 4  : 18 
17 :54 :;I 
1 a :04: 4 4  
18:14:5& 
15:?5:0? 
1a:3'5:2:r 
'I a : 45 : 3 t 
.I 8 : 5 5 : 4 9 
19:06:42 
19:16: 15 ' 

19:26:27 
I ?  :35: 40 
15': 46 :53 
19:57:05 
20:07:18. 
20:17:31 
20 : 27: 43  
20 :37:56 
20:48: 09 

16:43:02 y 

1 7 : G3 : 28. .,.' 

17 :23 :53. .  

' 

, . .  . .  . .  

. .  
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. .  

t t # t t t S t # t t S L A N L  STACKS REQUIRING BETA A N A L Y S I S t t t t X t S t t t t t  

01-7708-ALPHA SOURCE-2368 DPH 
02-7,139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3-29 
I 

I 

TA-21  
TA-43 

I 

I 

I 

TA-48 ' 

I 

I 

I 

I 

I 

I 

I 

I 

TA-50 
I 

I 

I 

I 

I 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
2 4  
25 
26 
27 

STACti I D ,  ANALYZE FOR DATES TIME /dpAfi 

FE-44  HFP 

FE-12  
FE-34 
F E - 1 1  
F E - 1 5  
FE-18  
FE-40  
FE-45  
FE-46 
F E - 5 1  
FE-54 
FE-60  
.FE-1 
FE-2  
FE-3  
F E - 1 7  ' 

FE-25  
FE-27 
F E - 1  

I 

I 

MFP 
I 

1 .  

I 

I 

I 

m 

I 

I 

I 

I 

I 

I 

I 

I 

I 

SERIES I 
L L D = 7 1  C / l O M I N S *  

SERIES 1 1  
LLD=64  C / lOMINS,  

! 
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01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 IlPM , w@ . ANALYZE FOR DATEt  T IME 

+7- 3/L/p7 /+do. #Ws ' 

STACK LOCATION # STACK I D +  

. TA-3-29  03 FE-44 MFP 
04 FE-45  

. 05 FE-46 '  

' I  I 

I I 

TA-21  . 06 4HC-FE-1 ( 4 0 1  PRO) I 

TA-43 
I 

I 

I 

TA-48 

I 

I 

I 

I 

m .  

I 

TA-50  
I 

07 
08 
09 
10 
11 
12 
13 
1 4  
15 . 

16 
17 

19 
20 
21  

i e  

FE-9AA 
FE-1OAA . 

FE-,12 . 

FE-34 , 

F E - 1 1  
FE-15  
FE-18  
FE-40  
FE-45  
FE-46 
F E - 5 1  
FE-54 
FE-60  
F E - 1  
FE-2  

P -32  
I 

I 

MFP . 
I 

I 

I 

I 

I 

1. 

I 

I 

8 

I 

I 

22 FE-3  
23 F E - 1 7  
24 FE-25 
25 FE-27  . 

I 

' I  8 

I I 

m TA-50-37 26 F E - 1  
TA-50  27 FE-6  I 

3/ / I /  87 0 B o . o k r ~ S .  
Rl4J-L ryR s 1 

- .. . . 

SERIES I 
L L D = 7 1  C / l O M I N S *  

I - S E R I E S  I1 
LLD-64 C / l O M I N S +  
BKG'=4 e 1 42 0 e 12 
EFF=O + 43 



TYE MAR l ? .  1 1 ? ?  
EROUP A LAN STACKS 

W L I  TIHE 
SN CODE (HIP. I 

00 HPAL 10.00 
I HPAL 1 0 . 0 0  
.I HPAL 10 .00  
3. HPAL 10.00 

...- -._ .HpA'l . "'Io .rJo 
L 

-.......-.----._.....--_____._I._._ -_ 
5 HPAL 
5 HPAL 
7 HPAL 
1 HPAL 
9 HPAL 

14 HPAL 
11 HPAL 
!2 HPAL 
13 HPAL 
14 HPAL 
15 HPAL 

F. !5 HPAL 
f 1 7  HPAL 

!1 HPAL 
, 1 9  HPAL 

: 90 HPAL 
21 HPAC 
22 HPAL 
23 HPAL 
2,( HPAL 
25 HPAL 
Zd  HPAL 
2 7  HPAL 

10.00 
10 .00  
10,oO 
1 0 . 0 0  
1 0 . 0 0  
10 .00  
10.00 
1 0 . 0 0  
1 0 . 0 9  
1 0 . 0 0  
10.00 
10.00 
10.00 
19 .00  
10.00 
10 .00  
10.00 
10.00 
10.00 
10.00 
10.00 
1 0 . 0 0  
10 .00  

ALPHA , BETA ALPHA . ALPHA @ETA 
COUNTS COUNT5 cpn . CPH DPI 

$ ' 511 0.31 2.!? 1 . 1 4  
35151 . 3796 3 5 4 4 . 9 1  3 7 6 . 7 7  1 3 1 2 9 . 2 P  

?YO 2 5 9 1 9  7 8 . 8 1  2 5 9 5 . 0 7  ' 291.811 
3 .11. 6.7.31 11.51 

I/ 

.-I__-- _.________ 702 
~ 11 .. ,. .6, 57  33 

--Aw-- -.-- 
9 4 *- ' " E'.-92' ' 

-. . . ~ 6 -  ,_._ .... ... 

.. . i.. :_:_ ._ .._. . . . . :. . . . . . . . . . .. , , . . 

BETA ALPHA BETA TOD CLOCK 
DPI Z-SIEM 2-SIGR HR:M:SEC . 

6 . 9 0  E 9 . 4 4  5 1 6 . 2 6  % 11:10:2? 
3 7 6 . 2 0  1 . 0 6  - %  3 . 2 4  5 11:20:41 

6 0 3 5 . 0 4  ?.11 'I 1.24 'x 11:30:53 
. 1 5 6 . 6 7  3 4 . 8 1  % 7 . 5 1  % 11:41:04 

.- --.-...15-2?.. . 1 9 - 2 2  .... x-..2.0..62 .... , .. 11'.-51 . .. .Ts-. . . - . .  . .  
.18 

15 
9 

30 
24 
11 
2 ?  
1 9  

2 1 1 5  
59 
22 
18 
13 

1 2 9  
20  
11 

? 
9 

20 
11 
6 8  
10 

e 
8 6 .  
61  

111 
219 
1 4 8  

9 8  
l?? 
m 

1 1 3 0 7 9  \ 
1 1 1 7  

2 7 2  
131 
1 5 5  
146 
178 
105 

9 2  
62  

105 
5 8  

6 9  . 

-... 

E 

- 

- 

- 
aa 

1 . 6 1  
0 . 6 1  
1.31 
0 . ? 1  
2 . 8 1  
2 . 2 1  
0 . 9 1  
2.11 
1 . 7 1  

2 1 1 . 3 1  
5 . 7 1  
2 . 0 1  
1.61 
1.11 

12.61 
1.111 
0 . 9 1  
0 . 5 1  
0 . 7 1  
1. E l  
0 . 9 1  
6 . 4 1  
0.81  

5 . 7 7  
3.2? 

1 2 . 2 7  
8 . 2 ?  

1 9 . 0 7  
1 1 . 9 ?  

' 6 . 9 7  
1 4 . E 7  
3 2 . 3 7  

11 3 0 5 .  O ?  
1 0 8 . 8 7  

2 4 . 3 ?  
1 0 . 2 7  
1 2 . 6 ?  ' 

11. .77  
14 .??  

7 . 6 7  
6 . 3 1  
3 . 3 7  

. 7 . 6 7  
2 . 9 7  
5 . 0 7  ' 

1 . 0 7  

5 . 9 6  1 3 . 4 1  
2 . 2 5  ' 7 . 6 0  
4 . 8 5  2 8 . 5 3  
2 . 6 2  1 9 . 2 3  

10 .40  1 4 . 3 4  
8 . 1 8  2 1 . 8 3  
3 . 3 ?  16 .20  
7 . 8 1  3 4 . 5 8  
6 . 3 3  . 7 5 . 2 7  

? 8 2 . 6 2  26290.116 
21.11 2 5 3 . 1 9  
? . I 4  5 6 . 6 7  
5 . 9 6  2 3 . 8 8  
4.11 2 9 . 4 6  

1 6 . 7 0  2 7 . 3 7  . 

6 . ? 0  3 4 . 8 1  

1 .88  14.81 
2 . 6 2  7 . 3 3  

. 6 . 7 0  1 7 . 8 3  
3.. 3 7  6 . 9 0  

2 4 . 4 8  13.811 
3 . 0 0  9 . 4 6  

3 3 7  1 1 . 3 3  

4 7 . 1 4  K 2 1 . 5 6  
7 0 . 7 1  X 2 5 . 6 0  
5 1 . 6 3  % '  1 6 . 2 7  
6 6 . 6 6  X 111.99 
3 6 . 5 1  % 13 .51  
10 .82  X 16.13 
6 0 . 3 0  K 2 0 . 2 0  
41.?0 U 15.03 
45.311 % 1 0 . 6 6  

1 . 3 4  Z 0 . 5 9  
2 6 . 0 3  % 5 . 9 8  
4 2 . 6 4  K 12.12 
1 7 . 1 4  K 1 7 . 4 1  
5 5 . 4 1  X 1 6 . 0 6  
1 7 . 6 7  X 1 6 . 5 5  
4 1 . 7 2  U 1 4 . 9 1  
6 0 . 3 0  K 1 9 . 5 1  
7 S . 5 9  !4 2 0 . 8 5  
6 1 . 6 6  % 2 5 . 4 0  
4 4 . 7 2  Z 19 .51  
6 0 . 3 0  IZ 2 6 . 2 6  

6 3 . 2 4  K 2 4 . 0 7  
2 4 . 1 5  n 2 1 . 3 2  

K 
5 
% 
x 
5 
K 
5 
% 
K 
K 
5 
z 
K 
z 
K 
u 
I 
u 
K 
K -  
% 
K 
K 

12:01:2€ 
12 : 11 : 3? 
12:21:41 
12 : 32 :oo 
12 :42:!! 
12  : 5 2  : I 2  
13 : O ? :  ? 3  
1 3 : 1 2 : 4 4  
13 : 2 2 :  5 s  
1 3 :  ?k09 . 

1 3 : 4 3 : 2 @  
1 3 :  5 3 :  32  
14 :03:4! . 

14 : I?  : 5 4  
11:21:05 
1 4  :31:16 
14 :44 : 2 ?  
w 5 i :  311 
15:09:4? . 

1s :is : 01 
1 5 : 2 5 : 1 !  
1 5 : 3 5 : 2 3  
1 5 : 4 5 : 3 4  

. . _  . . .  . . . . .  . .  

. .  



. .... .. 

1 

t t t S t t t * S t S * L A N L  STACKS REQUIRING BETA A N A L Y S I S * S S t t t S S S t S t  

. .  

0 1-7 708-ALP HA SOURCE -2368 DP M 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3 -29  
. I  

I 

TA-21  
TA-43 

I 

I 

a 

TA-48 
a 

a 

a 

a 

! 

a 

I 

I 

TA-50 
I .  

a 

I 

I 

a 

TA-50-37 
TA-50  

03  
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 
27 

1944 
STACK I D *  ANALYZE FOR DATE8 TIME 

FE-44  HFP , 

F E - 4 5  
FE-46  
4HC-FE-1 ( 4 0 1  PRO') 
FE-9AA P-32  , t  

FE- IOAA 
FE-12. 
FE-34  
F E - 1 1  
F E - 1 5  
FE-18  

FE-45' 
FE-46. a 

.FE-51  
FE-54.  I 

FE-60. I 

FE-1, ' 

FE-2 
FE-3  
F E - 1 7  
FE-25  
FE-27 
F E - 1  
FE-6) I 

3/4-/3/97 /jr*o - 
I 

I 
' / L * @  - '  / L @ d  

/ L a o  - / L o *  
a I t  

I 

I 

a 
P g r o  O B 0 0  - MFP e.  

I '  

I 

a FE-40  . .  
I 

I 

a 

8 '  

a 

I 

I 

I 

' a  

SFRIFS I 
L L D = 7 1  C/lOMINS* 

SERIES I1 . 

LLD-64 C/ lOMINS,  
BKG=4 1 4 2 0  12 
EFF=O 4 3  



FBI HAR 20. 19E? 
EROUP A L A N  STACK5 

SAMPLE 
. SN CODE 

lrl0 HPAL 
' 1 HPAL 

1 HPAL , 

3 HPAL 
4 HP.41 
5 HPAL 
I HPAL 
7 HPAL 
9 HPAL 
9 HPAL 

10 HPAL 
11 HPAL 
12 HPAL 

1 4  HPAL 
15 HPAL 

: 16 HPAL 
17 HPAL 

' 18 HPAL 
19 HPAL 
20 HPRL 
21 HPAL 
22 HPkL 

' 23 HPAL. 
24 HPAL 
25 HPAL 
26 HPAL 

_ .  13 HPAL . 

. .  . 

'TIME 
(HIN. I 

10.00 
10.00 
10.00 
10.00 
10 .00  
10. 00 
10 .00  
10 .00  
10 .00  
10.00 
10 .00  
10 .00  
10.00 
10.00 
10.00 
10.00 
10 .00  
10.00 
10 .00  
IO. 00 
10 .00  
10.00 
10.00 
10 .00  
10.00 
10.00 
10 .00  

ALPHA 
COUNT5 

7 
35463 
506 
26 
? 3  
22 
l ?  
9 
8 

23 
15 
17 
15 
lo 

1226 
13 
13 

, 10 
S 

126 
11 

10 
IO 
36 
9 

, 8  

4 3  

BETA . , ALPHA 
COUNTS cpn 

37:>3546.11 0.51 

60.41 
2 . 4 1  

14?' . 3.11 +- I"::; 
0.71 

09  0 . 6 1  
2 4 4  2.11 
116 1.31 
235 8 . 5 1  
J2? ' 1.?1 
e68. 0.31 

?OS59 I 122.41 
306 1.11 
288 1.11 
90 0 . 8 1  
79 0 . 3 1  

121 12.41  
0.91 

8 9. 0.61 
75 0 . 8 1  
62 . 0.81  
e 3  3.41 
9 0.71 
?6 4.11 

BETA 
GPH 

3.87 
376.97 

2628.67 
72.47 
11.8? 
5.57 
3.77 

11.67 
? . O ?  
21.57 
8.77 

25.67 
?.E7 
23.17 

705!.0? 
27.71 
25.97 
6.17 
5.07 
9 . 2 7  

6.07 
4.67 
3:37  
5.47 
4.47 
4.77 

, 10.87 

ALPHA 
DPR 

1.88 
13133.74 

2 2 3 . ? 4  
8.92 

11.51 
7.44 
4.11 
2.62 

. 2.25 
7.31 
1.85 

31 .5l 
4.85 
3.00 

4 5 3 . 3 ?  
1.11 
4.11 
3.00 
1.14 
45.96 
3.37 
2.25 
3.00 
1.00. 

12.62 
2.62 

15.22 

BETA 
DPH 

9.00 
816.57 

6113.18 
161.53 
t? .  C I  
1 2 . ? 5  
8.76 

27.13 
16.44 
5 l .  16 
20. !9 
59.69 
22.95 
53.38 

16402.48 
64.58 
60.39 
14.34 
11.79 
21.55 
25.27 

' 14.11 
10.86 
7.13 

12.72 
10.39 
11.0) 

ALPHA BETA 
2-5IGM 2-51GM 

75.59 5 24.43 X 
1.06 % 3.24 !i 

39.22 Y 7.29 K 
z4.M !4 16..49. % 
42.64 x 21 92 K 

. 55.17' I 24.61 X 
60.66 Z 16.60 X 
?0 .?1  z 20.10 5 
41.70 % 12.30, K 
51.6? K 18.56 % ,  
2 1 . 4 4  Z 11.34 X 
51.63 K 1?.!4 K 
0 3 . 2 4  K 12.40 K 
5.71 K 0.75 % 
55.47 K 11.43 % 
55.47 X ll:?8 % 
63.24 '4 21.011 5 
89.11 !4 2 2 : 5 0 .  % 
1 7 . 1 1  5 1 8 . 1 8  X 
60.30 % 17.08 Z 
70.71 !4 21.19 K 
63.i4 X 23.09 K 
63.24 % 25.40 !4 

'33.33 !4 21.95 5 
6 6 . 6 6  5 23.40 % 
30.49 Y 2i.94 K 

8.12 X I..;,! .% 

8 '  . .  . .  

TOD CLOCK 
HR :t!N:SEC 

16 :24 : 13 
16: 3 4 : 2 5  
16 : 44 : I? 
16:54:4E 
1 ? : 0 4  :59 
' 17  : 15: l! 
I ?  : 25  : 22 
17:!j:33 
17:45 : 44 
17:55:55 
18 : 06 : 06 
1!:16:1? 
18: 26 :2! 
19: 36:40 
18: 46 :53 
18:57:04 
13: O ?  : 1s 
19:17:26 
19: 27 : 37 
19 : 37:46 
19:'48:00 
19:58:11 
20:08 :22 
20:18:33 
20:28:44 . 

20:33:55 
20:49:06 

. . . _ .  

. .  . .  

. .  



. .  

f t f t t t t t t t t t L A N L  STACKS REQUIRING BETA A N A L Y S I S t f t t t t S t t t t $  

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 D F ' M  

STACK LOCATION C 

TA-3-29 
I 

I 

TA-21  
TA-43 
' I  

I 

I 

TA-48 ' 

I 

I 

I 

I 

. I  

I 

I 

I 

TR-50 
I 

I 

I 

I 

I 

TA-50-37 
TA-50  

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
1 6 .  
17 
18 

'19  
20 
21  
22 
23 
2 4  
25 
26 
27 

ANALYZE FOR D R T E I  T IME 
/ L f b *  

STACK I D +  ' 

7/3-9947 / j (pd - 
FE-44  WFP 
FE-45  , 

4HC-FE-1 (401 PRO) I 

FE-1OAA 
FE-12  

I 

I FE-46 /'@@ - .  I L P l - .  

FE-9AA P - 3 2  / C S P  - / C I A -  
I 

I 

FE-34  
F E - 1 1  

I 

f lFP 
FE-15  
FE-18  I .  

FE-40  
FE-45 
FE-46 
F E - 5 1  
FE-54 

I 

I 

I 

I 

I 

I 

FE-60  
FE-1. 

I 

I 

FE-2 
F.E-3 
FE-13  
FE-25 

8 , 
. I  

. I  

I 

. 

SERIES I 
L L D = 7 1  C/lOMINS. 

FE-27  
F E - 1  
FE-6  

SERIES I 1  
LLP-64 C/ lOP l INS*  
BKG=4e1420a12  
EFF=O 4 3  



HON MAR . 3 0 .  l o t ?  
€ROUP A LML STACKS 

SAMPLE ' 
SI CODE 

100 HPAL 
1 HPAL 
2 HPAL 
3 HPAL 
4 HPAL 
5 HPAL 

7 HPAL 
8 HPAL 
9 HPAL 

10 HPAL 
11 HPAL 

! . .  12.HPAL 
- 13 HPAL 
' 14 HPAL 

15 HPAL 
16 HPAL 
17  HPAL 

. ' 18 HPAL 

. 20 HPAZ 
21 HPAL 
22 HPAL 
23 HPAL 
24 HPAL 
25 HPAL 
26 HPAL 
27 HPAL 

. 6 HPAL 

19  HPAL 

TlnE 
(HIM. 1 

10 .00  
1 0 . 0 0  
10 .00  
10 .00  
10 .00  
1 0 . 0 0  
10.00 
1 0 . 0 0  
10 .00  
10.00 
10 .00  
1 0 . 0 0  
10 .00  
10.00 
1 0 . 0 0  
10. 90 
10 .00  
1 0 . 0 0  
10 .00  
10.00 
10 .00  
10.00 
10 .00  
10.00 
10.00  
10.00 
10.00 
10.00 

OPERATION CWLETE 

... . 
. .  

ALPHA 
COUNTS. 

4 
35330 

550 
1 3  
32  

.19 
1s 

. 23 
11 
27 
14 
59 
34 
16 

289 
29 
16  
19  
13 
83 
29 
5 0  

2225 
57 

130 
11 
54 
12  

BETA ALPHA ' BETA ' TOD CLOCK BETA ALPHA Wit ALPHA 
COUNTS cpn CPir DPn DPH 2-516HA 2-SlGM HR:W:SEC 

60 0 .21  3.1? 0.77 7.37 100.00 li 25.81 % 13:32:04 
384>3112.!1 381.87 13084.48 888.06 1 . 0 6  % 3.22 K 13:42:16 

2605 -- 
111 

' 89 
72 
63 

140 
103 
340 
1 O ?  
819 
149 * 

23123 
399 
21 8 
127 
118 
171  

108  
3 9 5  

89 
93.. 
57 ' 

6 9  

- - 

- 

7iF - 
I 

54.81. 2€02.1? 
1.11 8 . 2 7  
3 . 0 1  . 6 . 0 ?  
1 . 7 1  4 .37 '  
1 . 3 1  3.47 
2 .11  11 .17  
0 . 9 1  7.4? 
2 . 5 1  31.17 
1 . 2 1  7.87 
5 . 7 1  79.07 
3 . 2 1  12.0? 
1.41 1 5 . 0 7  

28.71 2309.47 ' 

2 . 7 1  37.07 
1.41 18.97 
1 .71  9.87 
1.11 8 .97  
8.11 , 14 .27  
2 . 7 1  14 .77  
4 . J 1  7 . 9 7  

222.11 36.67 '  
5 . 5 1  6 .07  

12 .81  6.47 
0 . 9 1  2 .87  
5 . 2 1  3.97 
1.01 4.07 

203.00 
4.11 

11.14 
6 . 3 3  
4 . 8 5  
7 . 8 1  
3 . 3 ?  
9 . 2 9  
4 . 4 E  

21 :14 
11 .88  

5 . 2 2  
106 .33  

10 .03  
5 .22  
6 . 3 3  
4.11 

30.03 
1 0 . 0 3  
1 7 . 8 1  

823.37 
20.40 
47.44 
3.37 

19 .29  
3.14 

6051.55 
. 1 9 . 2 3  
14.11 
10 .16  

8. 06 
25.97 
l ?  . 3 ?  
?2 .48  
1 8 . 3 0  

1 6 3 . 8 8  
2 8 . 0 6  
3 5 . 0 4  

53?0.8€  
86.20 
44.11 
22.95 
20. I 6  
3 3 . 1 8  
34.34 
18 .53  
85.27 
14.11 
15.04 

6 . 6 7  
9 .23  
9 .46  

8 . 5 2  X 1 . 2 1  5 
55 .47  K 1 8 . 9 8  W 
35.35 I 21.19 X . 

45.!8 ti 23 .57  Z 
51.63 5 25.19 X 
41.70 K 16 .10  K 
OO.!O X 11.70 5 
38.49 X 10 .84  % 
53.45 X 11.33 % 
26 .01  % 6.!J K 
3 1 , 2 1  X 16.38 I 
50.89 5 l 4 . 9 1  % 
11.76 % 1 . 3 1  K 
37.13 !l 10.01  % 
50 .00  X 11.54 K 
15.811 X 17.74 K 
55.47 X 18.11 Z 
21.95 K 1 5 . 2 9  K' 
37.13 I 15.07 X 
211.28 % 1 9 . 2 l  K 

4.23 X 10.06 % 
26.19 K 21.19 K 
17 .54  K 20..73 % 
60 .36  I 26 .49  % 
27 .21  I 14 .25  % 
57 .73  K 24..07 % 
a .  

1 3  :52:2e 
14 :02 :39  
14 :12 :50 
14 :23 :01  
14:33:12 . 

11 : 43 :21  
14:53:35 
15 :03 :46  
.15 : 1 3  : 51 
15 :24 :01  
IS : 34:19 
15:44:  30 
15 : 54 : 42 
16 :04 :53  
16 : IS  :04 
16 :25:15 
1 6  : 35 :26 
16:45:37 
16%: 48 
1 7  : 05:  51 
17:16 : 11 
17 :26 :  21 
1 7 3 6 :  33 
17 :  46 : 44 
1 7 4 6  : 55 
18:07:06 

. -  
. .  



r 

t f * t t t t t t t t t L A N L  S T A C K S  REOUIRING B E T A . A N A L Y S I S t S f S S d $ * t ~ f t  

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 UPM 

S T A C K  LOCATION 9 

TA-3-29 
I 

I 

TA-21 
TA-43 

I 

I 

I 

TA-48 
a 

I 

I 

I 

I 

I 

I 

a 

TA-50 
I 

I 

I 

I 

I 

TA-50-37 
TA-50  

03 
04 
05 
06  
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
27 

ANALYZE FOR D A T E 8  TZME 
I/dO -‘zp7, 

STACK I D *  

FE-44 M.F P 16 00 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) /6 O b  
FE-9AA Nrf 
FE-1OA.A 
FE-12 
FE-34 
FE-11 MFP . b8bO 
FE-15 
FE-18 
FE-40 
FE-45. 
FE-46. 
FE-51. 
F E - 5 4‘. 
FE-60. 
FE-1 
FE-2 I 

FE-3 
FE-17 
FE-25 I a 

FE-27 
FE-1 
FE-6 I 

1 

I 

1 

P-32 . I Q I U  
I 

I 

I 

a 

I 

I 

I 

I 

I 

I 

a 

I b B D 0  

I 

I 

I 

I 

- . .... 

SFRTF’S I 
LLD=71 C/IOMINS* 

SERIES I1 
LLItz64’ C/lOMINS, 
BKG=4*14?0,12 
EFF=O 43 J 



- , . . \  

. . .  . . . .  . .  . .. 

: . . . : . . . .  

, . . .  . .  . . .  . . . .  

: . .__.. 

FRI APB 03..1987, , 

GROUP A L A M  STACKS 
S M P L E  TIHE 

SW COUE (RIM. 1 

1 0 0  HPAL 
1 HPAL 
2 HPAL . 

3 HPAL 

5 HPAL 
6 HPAL 
7 HPAL 
5 HPAL 
9 HPAL 

IO HPAl 
11 HPAL 
1 2  HPAL 
1 3  HPAL 
14 HPAC 
IS HPAL 
1 6  HPAL 
11 HPAL 

19 HPAL 
2 0  HPAL 
21 HPAL 
22 HPAL 
23 HPAL 
24 HPAL 

... 'HPAt: . 

. 4 HPAL 

ia HPAL 

10 .00  
10 .00  
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10 .00  
10.00 
1 0 . 0 0  
10 .00  
1 0 . 0 0  
1 0 . 0 0  
10.00 
IO. 00 
10.00 
10.00 
10. 00 
10.00 
1D.N 
1 0 . 0 0  
10 .00  
10.00 
'1'o:Oo . '  

ALPHA BETA 
COUNTS . COUNTS 

83 
~ 

. -_- '9' __ . . .... . 

ALPHA 
cpn 

0 . 2 1  
3509.71 

0.61 
1.51 
2 . 3 1  

, 0 . 8 1  
0.71 
1.?1 
-0.19 
1.41 
1.51 
1.31 

184.61 
6.41 
2. t l  
0.21 
0.61 
0.41  
1.21 
1.21 

20.31 
1.11 
1.31 
1.31 

-"1:71.' .' 

74.U . 

BETA ALPHA BETA ALPHA BETA TDD CIOCK 
CPH DPW DPW t-SICI?I 2-SIGAA HR:H":SEC, 

1.77 
361.77 

1625.77 
. 10.87 

5.77 
' 6.17 
, 4.47 

1.67 
.21.47 
0.77 

11.1? 
13.67 
12.97 

15389.07 
123.77 
36.37 
5.07 

6.17 
11.37 
4.?7 
11.37 
4.11 

' 5.47 
4.27 

' -  . 4 . 0 7 " .  

, 9.87 

0.77 , 4.11 100.00 U 29.48 I 
12998.92 841.32 . 1.06 % 3.31 . %  

275.22 6106.44 7.32 I , 1..-23 % 

5.59 .13.41 48.50 % 21.56 % 
8 . 5 5  14.34 40.00. 5 21 .08  K 
3.00 10'.39 69.24 X 23.40 U 
2 . 6 2  17.83 66.66 W 1Y.51 li 
6.33 49.93 45.88 z 1 2 . 8 3  x 
-0.70 ' 1.79 zzz.zz Y 33.33 x 

5 . 2 2  2 6 . 6 ?  50 .00  Z 16.72 X 
5.59 31.19. 48.50 U 1 3 . 5 6  Y 
4.85 30.16 51.63 K 15.91 Z 

653.74 35768:53 4.65 % 0 . 5 0  W 
2 3 . ? 1  287.83 21.61 % S.62 1 

6 . 1 6 '  64.58 40.82 % 10.10 % 
0.77 11.79 100.00 Z 2 2 . 5 0  % 

1.51 14.31 8l.C4 X 21.08 'x 
.1.48 . 26.44 5 3 . 4 5  U 16.75 K 
4.48 11.09 23.15 % 22.94 I 
77.07 26.44 13.50 'x 16.711 K 
4.11 9.69 55.47 U 23.90 % 
4.BS 12.12' 51.63 W 2 1 . 9 5  % 

2.25 25.27 . 70.71 'z 17.01 m 

2 . 2 5  2 2 . 9 5  711.71 x 17.71. m 

4.85 9.93 .. 51.63 x 23.71, n 
. . . .  3".q6' .6c'66 .... z4..01 %.. 

1'6 : 32 : 01 
16: 92313 
16 :52 :25 
17 : 02: 36 
17 : 12.: 47 
17:H: 58 
17:33:09 
17 :43: EO 
17:5!: !1 
18:03:42 
18:13 :5?  
11 :24 : 01 
14:34:15 
1!:44:30 
18:54 : 41 
19 :04:'52 
19:15:03 
19:25:14 
19: ?5 :26 
19:45:37 
19: 55:48 
2 0 : 0 5 : 5 9  
20:16:10 
2LI : 26:21 
20:36:32 

. .20:.4 6;-4 1 .- 

:.. . . .  . .  ...: . .  . . 

. .  . .  . . . . . . . . . .  

. .  . .  
. . . . .  

. .  

. . .  

. .  . . . . .  . 
. .  . . .  . .  

. .  . .  

. .  



.. I . .  

t t f t S d S S S t X S L A N L  STACKS REOUIRING BETA A N A L Y S I S $ X t t S t t $ $ S t t  

01-7708-ALPHA SOURCE-2368 DPfl 
02-7139-BETA SOURCE-5176 UPM 

STACK. I D ,  ANALYZE FOR 
A 

STACK LOCATION t 

TA-3-29 
I 

I 

TA-21  
TA-43  

I 

I 

I 

TA-48  
I 

I 

I. 

I 

I 

I 

I 

I 

T A - 5 0  
I 

I 

I 

I 

I 

TA-50-37 
TA-50  

03 
0 4  
05 
06 
07 

' 0 8  
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
?7 

FE-44  
FE-45  
FE-46  
4HC-FE-1 ( 4 0 1  PRO.) 1 6 0 0 : .  '' 

I 

FE-9AA 
FE-1OAA 
F E - 1 2  
FE-34  
F E - 1 1  
FE-15  
FE-18  
FE-40  
F E - 4 5  
FE-46 
F E - 5 1  
FE-54 
FE-60  
FE-1' 
FE-2  
FE-3  
FE-17  
FE-25  
FE-27 
F E - 1  
FE-6 

. .  

I .  

I 

I 

I 

' I  

I 

I 

I 

,o t%.  b '  

I 

I 

I 

I 

SFFiJt-s I 
L L D = 7 1  C/ lOHINSa 
EKG=5 1 9 2  0 86 
EFF=O 48  

SERIES I1 
LL I I -64  C / l O M I N S *  
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. . .  . .  . .  . .  

. .  
. .  

. .  
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. . .  
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r 

. . . .  . . .  . . .  
. .  

. . .  . .  

. .  

. .  

. .  
. .  

. . . . . . . .  . . .  ... . .  
. .: . .  

. .  
. .  

.... 
. . .  

. .  

. .  
. .  

. .  

. .  

SIMPLE 
SN CODE 

i00 HPR? 
1 HPfiL 
2. HFaL 

4 HFAL 
5 HPRL 
6 HPF!!. 

e EPRL 
3 HPRL 

10 HPlii 
11 tiPflL 
12 wx. 
13 HPRL 
14 WYL 
15 HPFIL 
16 HPRL 
i 7  HPRL 
le H P ~ L  
13 HPRL 
29 HPRL 
21 HWL 
22 kiPflL 
23 H P R  
24 NPRL 
25 ' HPRL 

3 ,wix 

. 7 w a L  

26 pix 

. . .  

I. 

FRI 9PPR 10, 1787 
ERilI.JP R LRNL STWKS 

TINE 
(MIN. I 

10. 00 
10. 00 
10.00 
10. 00 
10. Ob 
10. Ob 
10.00 
i0, bb 
10. 00 
10, 00 
10.00 
10. 00 
10. 00 
10. 00 
10.00 
10.00 
IO. 00 
16.00 
10.00 
10.00 
10.00 
1B.00 
10. 00 
10. 00 
10.00 
10. N! 
10.00 

. ._ 

18 
34 
22 
8 
5 
3 

12 
10 

- 9  
6 

io 
54 

' .  5 
6 
5 
2 

43 
18 
8 

1W 
7 
8 
5 
7 

118 
'e 
7379. 

213 
104 
83 

218% 
79 

110. 
83  
77 

347 

126 - 

92 3.21 
2.01 

& 0.61 
119 0.31 
104 0.11 
246 1. b i  

193. ' 

-& 0.81 
0.71 
0.41 
0.81 
5. 21 
0.31 
0.41 
0.31 
0.01 
4.11 
1.61 
0.61 

16.11 
0. 5! 
0.61 
0.31 
0.51 

BETP WR BETA RLPHFl BETR TOD CLOCK 
CPN DPM ' DPH 2-SIGMR 2-SIGMR HR:#N:SEC e' 

2.27 0.40 5.27 115.47 % 28.00 X 15:03:54 
395.27 13017.07 919.23 1.06 X 3.16 % 15:20:06' 

2657.67 
13.47 
6.37 
6.47 
4.57 
9.07 
7.57 

2i, 17 
6.57 

16.47 
8.97 

12.37 
78.07 
31.87 
13.47 
7.57 
5i 47 
3.17 

18.37 
5.07 
0.17 
5.47 
4.87 
3.17 
3.77 

F4.48 6180.52 
5.56 45.21 

7.44 15.04 
2.25 10.52 
1. / 4  21.03 
0.40 ' 17.60 
3.74 47.23 
3. 00 15.27 
2.62 38.30 
1.51 20.86 
3.00 32.48 

19.29 1709.46 
1.14 . 74.1! 
i. 51 42.95 
f .  14 17.66 

E. 22 21.32 
5.96 44.11 
2.25 11.73 

67.07 13. ou 
1.88 ' 12.72 
2.25 11.32 
1.14 7.37 
5-88 8.76 

11.88 14. ai 

0.03 , 12. j 2  

Ib.E7 X 
47.i4 X 
34.29 % 
42.64 X 
7C.71 % 

115.47 ir 
57.73 % 
63.24 % 
66.66 1: 
81.64 % 
63.24 % 
27.21 . % 
84,44 % 
81.64 % 
89,44 Z 

141.42 Z 
30.43 5 
47.14 % 
70.71 Z 
14.78 .'L 
75'59 X 
70.71 % 
83.44 L 
75.59 % 

83.44 % .  

1.22 ;r 
13.39 Z 
20.85 % 
20.73 % 
23.24 % 
18.23 $ 
19.61 % 
12.34 % 
20.62 % 
14.39 % 
18.41 % 
15.43 i! 
2.22 % 

10.73 X 
13.70 X 
19.61 X 

.21.35 % 
ld.25 % 
13.54 ;C 
22.50 X '  ' 

13.06 . %  
21.95 X 
22.79 % 
8 . 8 1  % 
24.61 % 

15:ZO: 15 
15: 40 :23 
15: 59 : 40 
i6:00:51 
16: 11 :02 
lii:21:13 
16:31 : 24 

.16:4! :35 
16:51:45 
i7:01:58 
!7: l2:99 
i7 : 22 : 20 
17:32:31 
17: 42 : 42 
i7:52:53 
18: 03:04 

18 : a 2 7  
18:33:38 
18: 43: 49 
18:54:00 
13: 04: 1 1 
19:14:22 
19:24:33 
19:34:44 

le: 13: 1s 

. .  

. .  



S t t f t f S S t S t t L A N L  STACKS REQUIRING BETA ANALYSIStSdtttSSSStS 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

A 

S T A C K  LOCATION # STACK ID, ANALYZE FOR D A T E S  TIME ,Lpd# 
TA-3-29 03 FE-44 flFP V39qt7 /V& 

m 

m 
04 FE-45 
05 FE-46 I 

I TA-21 06 4HC-FE-1 ( 4 0 1  PRO) 4 @ 
TA-43 07 FE-9AA P-32 - I 08 FE-1OAA 

09 FE-12 
10  FE-34 

12 FE-15 
13 FE-18 

rn FE-40 14 
15 FE-45 m 

16 FE-46 I 

17  FE-51 
18 FE-54 I 

19 FE-60 I 

2 1  FE-2, 
22 FE-3 
23 FE-17 
24 FE-25 
25 FE-27. I 

FE-1 m 

m 

m I 

TA-48 11 FE-11 flFP d8@0 

TA-50 20 FE-1 I 0 Fdd 
I I 

TA-50-37 26 
27 FE-6 TA-50 

. .  
SFRIFF I SERIES 11 
LLD=71 C / l O M I N S *  . LLD-64 C/l@MINS* 
BKG=5.1920*86 EKG=4*14?0*12 
EFF=O 48 EFF=O 4 3  



. . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . .  

. .  TUE RPR 21, i387 
640UP R LANL STMKS 

h 

SRMPLE 
SN CODE 

100 WRL 
1 HPRL 
2 WRi 
3 HPRL 
4 HPRL 
5 HPCU- 
6 2PRL 
? HPRL 
e HPRi 
3 HPRL 

i0 HPRL 
t l  HPGL 

13 HPKL 
14 5FQL 
15 HPRL 
15 HPNL 
i 7 t iPN 
18 HPW 
i3 KPRL 
20 HP.% 
21 HPRL 
22 HPRL 
23 HPFlL 
24 3PRL 
25 HPRL 

. SE, HPFlL 
27 HPRL 

. .  

1; HpRL 

TIME 
(WIN. i 

10.00 
io. OI 
10.00 
10.00 
10.00 
10. 00 
10. (i!] 
io, 00 
!0.W 
10.00 
IO. 00 
10. $0 
1ci.00 
10,oo 
10, 00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10,00 
10.00 
3. 00 
!O. c0 
i0. 00 
IO. 00 
10. 00 

OPERflTION COMPLETE 

. .  

RLWR SETR RLPHR 
ffiUNTS COUNTS CPM 

4 
35202 

636 
22 
34 
25 

0 
3 
4 

12 
3 

' 12 ' 

2.31 

0.71 
4- 0.61 

77 0.21 
. 154 1.01 
A+ 0.71 
165 

- 
13 135 
9 

137 665.9 
20 386 
12 177 
10 9 1' 
5 6 7  

105' 5 
20 1 4'4 '. 
10 . 68 

116 . 115: 
$2 90' 
15 62' 

54 9 
88 10 

?--- 

e--" - 
13 . 78 7 

\ 

. .  

. .  

. .  

1.01 
I. 11 
0.ii 
13.51 
1.81 
1.01 
0.6i 
0.31 
0.31 
1.61 
0.81 

11.41 

1.31 
0.71 
0.81 
1.11 

a. 01 

. .  

ETR 
CPM 

2.37 
365.77 

2636.' 47 
17.07 
-5.57 
5.77 
4.07 

4.87 
12.57 
5.77 

i3. 67 
10. 67 
K 4 7  

663.07 
35.77 

6.27 

7.97 
11.57 
5.97 
9.67 
6.17 
3.37 
2.57 
5.97 
4.37 

a. 37 

14. a7 

3. a7 

. . . .  ._ . 

RLPHR 
DPW 

0.77 
13037.07 

257.07 
7.44 

11. 88 
5.55 
2.25 
2. E2 
0.77 

, 3.74 
2,62 
3.74 
4.11 
2.62 

50.03 
6.70 
3.74 
3.00 
1.14 
1.14 
6, .70 
3.00 

42.25 
23.66 
4.85 
2. €2 
3-00 
4.11 

. . .  

. .  

. . . . .  . . .  . . . . .  . . . . . . . . . .  . . .  . .  .............................. .'e . 1 . . . . .  _ _ _ _  i.. . . .  

. .  

BETR RLPHR BETR TOD CLOCK 
DPM 2-SIGMR 2-SIGMA 'HR:MN:SEC 

5.51 
850.62 

6131.32 
33.63 
13-10 
13.41 
9, 46 

13.46 
11.32 
23.23 
13.41 
31.79 
24. E1 
38.30 

1542. E 

24. .% 
14.58 

' 9.00 
i8. 53 
26. 30 
!3.98 
XI. 16 
14.34 
7.83 
5.37 

13.88 
li.55 

az. 18 

100.00 % 27,73 % 
1.06 % 3.23 % 
7.56 Z 1.23 J 

42.64 % 14.17 % 
34.23 % 21.69 % 
40.00 Y. 21.56 % 
7k71 J 24.07 % 
66.66 I 1B.8S X 

100.00 % 22.79 % 
57.73 )! 16.11 ;I 
65.66 % 21,% % 
57.73 X i5.56 % 
55.47 Z 17.2i % 
66,6€ I 14.33 % 
17.06 % 2.45 Z 
44.72 % i0.!7 I 
57.75 ;S 15.93 Z 
63. i4  % 20.96 I 
83.44 Sr 24.43 Z 
53.44 X 13.24 % 
44.72 I 16.66 % 
63.24 % 21.35 $ 
18.56 Z !b.L5 % 

51.63 % 25.40 % 
66.66 % 27.21 % 
63.24 X 2 i - 2  % 
55.47 X 22.64 % 

22.09 rr 21.0~ % 

13: 10:51 
13:21:03 
13:31:14 
13: 41 : 25 
13:51:37 ' 

14:Ol: 40 
14: 1 1 : 59 
14:22: 10 
14:32:21 
14: 42 : 32 
14: 52 : 43 
15 : 02: 54 
15: E:O5 
15:23:i6 

15 : 43 : 33 
15:53:50 
16 : 04 : 0 i 
16: 14: 12 
i 6: 24 : 23 
16: 34 : 34 
16:44:45 
i6: 54 : 56 
17: 05: 07 
17: 15: 19 
17:25:30 
i7:35:41 
17: 45: 52 

15: 33: ee 

, 
. .  . .  . . . .  . .  

. .  . .  . .  

. .  . .  



t t S t S b t t S t * f L A N L  STACKS R E Q U I R I N G  BETA ANALYSIS*S**f*SbStSf 

, 01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPH 

’ ,.../ q,,,s+& 1 
S T A C K  LOCATION t” STACK I D *  ANALYZE FOR DATE8 T I M E  1‘8 wJ 

TA-3-29 
I 

I 

TA-21 
TA-43 

I 

I 

I 

TA-48 
‘I 

I 

I 

I 

I .  

I 

‘ I  

I 

TA-50 
I 

I 

I 

I 

I 

TA-50-37 
TA-50 

03 
04 
05 
06 
07 
08  
09 
10 
11 
12 
13 
1 4  
15 
16 
17  
18  
19 
20 
2 1  
22 
23 
24 
25 
26 
27 

FE-44 UFP i46.0 
FE-45 
FE-46 

I 

I 

4HC-FE-1 ( 4 0 1  PRO) L Id60  

FE-9AA P - 3 3 -  1LOO 
FE,- 1 O A A  
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-60 

FE-2 
FE-3 
FE-1.7 I 

FE-25 
FE-27 

mo FE-6 Fi l ter  

I 

I 

rn 

HFP O%b 0 
I 

I 

I 

I 

I 

I 

I 

I 

FE-1 I A b 0  
rn 

I 

m 

I 

FE-1 r b w  

SFRJES I SERIES I1 
LLD=71 C/lOMINS* LLDz64 C/lOMINSo 
BKG=5*1920186 
EFF=O 48 EFF=Oe 4 3  

BKG=4 1420 12 
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. . .  

M(IN WR 27, 1987 
GRilllP R LANL STRCK 

SAMPLE TIME 
SN CODE (MIN.) 

100 HPFIL 
1 HPFlL 
2 WFlL 
3 HPRL 
4 #RL 
5 HPRL 
E: c;PAL 
7 S?,FIL 
ir HPfi? 
9 APRL 

io waL 

12 mx 
13 E m .  

l! HPRL 

14 ilPRL 
15 HPRL 
16 HPRL 

. 17 HPRL 
18 CiWL 
19 tiFGL 
20 HPN 
21 H P U  
22 HPRL 
23 WRL 
24 HFRL 
25 HWL 
26 HPRL 

10. CD 
10.00 
10.00 
10. 00 
10.00 
10. 00 
10.00 
I 0,0I! 
10.00 
io. 00 
10. 00 
10. C0 
10.00 
10. 00 
!Om Oi9 
IO. 00 
10.00 
10.00 
IO. 00 
10. 00 
10.00 
?0.00 
10.00 
io. 00 
10.00 
10.00 
10.00 

. . . .  

. .  

. .  

RLPHCI 
COUlVTS 

5 
35203 

607 
14 
2 
7 

15 
!3 
0 

P! 
2 

20 
17 
5 

i 155 
10 
9 
7 
9.  

16 
14 

' 10 
135 
l i  
2 .  
6 
5 .  

BETA RLPHil E T F I  RLPHHil BETR FILPtiR BET4 , 

CWNTS CPM CPM DPW DPM 2-SISWFI L81GWR 

52 0.31 
3777 35M..11 

60.51 
1.21 

79 0.01 

i g2 0.61 
172 1.91 

I io i .  51 
Ebs '6.61 

354% l lL21 
316 0. et 
!94 0.71 
76 0.51 
31 0.71 
121 i. 41 
1.3.7 I. 21 

128 i3.7i 
51 0.91 

. 56 0.91 

2_ 

8.4 o. ai 

66 0.61 
.m ' 0.31 

2.37 
374.07 

2575.77 
i1.67 
5.07 
3.97 
3.47 
8.27 
7.27 

14.37 
6,27 

12.6T 

13.97 
3542.77 

26.77 
i5.57 
4.77 
6. c"7 
3.27 

10.87 
5.57 
9.97 
2.27 
2.77 
3.77 
3.17 

a. i7 

1. i 4  
13037.44 

224.11 

'J. 03 
1.08 
4.05 

,4.11 
2.25 
7.07 
0.03 
6.70 
5.59 ' 

2.25 
427.07 

3.00 
2.62 
1.88 
2.62 
5.22 
4.40 
3.00 

50.77 ' 

3,37 
0.02 
2.25 
1.14 

4.48 

5.51 49.44, 2 37.73 % 
07!.79 1.06 % 3.25 X 

m1.16 a. i i  % 1.24 % 
, 27.13 53.45' ;r 16.60 % 

11.79 141.42 % 2.50 % 
9.23 75.59 1: 24.25 x 
8.06 51.62 % 25.!9 X 

i9.46 55.47 % 18.89 x 
17.13 70.71 'x i9.80 X 
33.41 42.64 X 15.24 % 
j4r50 141.42 I 20.96 % 
23.46 44.72 Y. 16.66 X 
19.00 48.50 I 19.06 % 
32.48 70.71 Y. 15.43 % 

66.30, 63.24 Y. l i .25  Z 
30.53 66.66 X i4.35 ir 
11.09 7L59 .% 22,94 % 
14.58 66.66 X 20.36 % 
21.55. 59.00 ?! 18.16 % 
25.27 53.45 % 17.M % 
12.35 62.24 % 21.62 % 

5.27 60.30 % i?8,00 % 
6.41 141.42 , $  26.72 Z 
8.76 .70.71 % 24.61 % 

a239.00 5.86 x i.ci~j ;G 

23. ia 16.96 . z 17.67 ;r 

7.37. a9.44 ~r 25.81 s 

'IOD CLOCK 
HR:WN:SC ' 

14: 2? : 46 
14: 37 :S8 
14:48:10 ; 
14 :% : 2 1 :' 

15 ; 08: 32 
15:16:43 
15: 20: 54 
:5 :39i 05 
15:45:16 
!5 59: 27 
16:09: 38 . 
16: 13:49 
i b  : 30 : 00 
16:40: 1 I 
1650: 23 
17 : 00 : 34 
17:10:45 
17: 20 : 56 
17:31:0i( 
17:41:19 
17:51:30 
18:01.:41 
18:11:52 
18 : 22: 03 

10 :42 : 8 
ia:32:i4 

ia: 52 : 36 

. . .  . .  . .  

... . .  
. . .  



.. . . . - . .. . . -  

. .  

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 I lPM 

STACK LOCATION # STACK I D *  ANALYZE F O R '  DATE8 T IME l 6 8 1 W  
TA-3-29 

I 

I 

TA-21  
TA-43 

I 

I 

I 

TA-48 
I 

I 

I 

I 

I 

I 

I 

. TA-50  
I 

I 

I 

m 

I 

TA-50-37  
.TA-50 

03 FE-44  
04 FE-45  
05 FE-46  
06 4HC-FE-1 ( 4 0 1  PRO) 
07 FE-9AA 
08 FE-1OAA 
09 / F E - 1 2  
'10 .. FE-34  

12 FE-15  
13 FE-18  
1 4  FE-40  
15 . -FE-45  
16  FE-46 
17 F E - 5 1  
18 FE-54 

11 - F E - 1 1  

tlF- I u O  
I: 

I 

\LOP 
P-32 IC00 

MFP m 

I 

I ' 

I '  

I 

I 

I 

I 

I 

I 

I 

2 1  FE-2  
22 FE-3 

2 4  FE-25  
23 . FE-17  

I '  

I .  

I 

I 

25 FE-27 
26 , F E - 1  1660 

purr\ 7 H W  a agb3 27 

I 

I 

F E - 6 mcCa If+ 3 y- 3r-s7 

. .. 
.. . 

SFRJFS I 
L L D = 7 1  ,C/IOMINS 
BKG=5 t 1 9 2 0  e 86 
EFF=O t 48 

SERIES I1 
LLD=64. C / l O H I N S t  

EFF=O t 43  



. . . .  

. . . .  

. .  

t. 

. .  
. . . . . .  . . .  . . .  . . . . . .  

. .  

. . . . . . . . . . . .  . .  

K@!4 MY 04, 1987 
GROUP R LflNL STFICAS 

SRVLE 
SN CODE 

100 H!%L 
1 !ix 
2 HPRL 
3 HPGi 
4 tlpfiL 

. 5 RPgi 
6 HPGL 
7 timi 
d W N  
5 HWL 

I!) HPFiL 
I1 HP4L 
12 HPGL . 

' 13 HFRL 
14 H P ~ L  
! 5  tiPaL 
16 $%!. 

, 17 HPflL 
i8 iIPRL 
i9 HPRi 
26 tlFclL 
21 HPRL 
22 HPGL 
'23 HPRL 
24 @9L 
25 HPW 

'25 HPAL 
27 HPk 

5 IME 
(MIW. 1 

10.00 
10.00 
r0.00 
10. 0Q 

IO. 00 
ii:. 31:r 
io. 00 
10.00 
io. 03 
10.00 
10.00 
io. 00 
10.00 
10. (20 
10. 01! 
!O.Oo 
l0. 00 
io. 00 
10.00 
10.00 
10.00 
19.00 
io. 00 
i 0.00 
10.00 
10.00 
10. 00 

lr:.'OO 

" . 

GLPM 
COUNTS 

3 
34338 
593 
10 
5 
14 
!1 
10 
5 
11 
14 

' 14 
8 

1st; 
2i34 

9 
i 6  

: 3  
3 

' 14 
20 
10 
33 
9 
10 
6 
5 
' 4  

J 
EETR ALFHG 

CWNTS CPM 

49 0.11 
,3663 3433.61 

59.11 
. 234 0.81 

71 0.41 
_67 1.21 

' 100 
161 
105' 
203 
145 

&bF 
76143 I 
294 
262 
90 
e0 
37 

36 
163 
66 
94 

L-c 

75- 

4- 
7- 

BE?R 
CPM 

2.07 
384.07 
2501.87 
20. 57 
4.27 
5.87 

0.91 4.37 
0. a1 13. !!7 
0.21 7.17 
0.31 13.27 
1.21 7.67 
1.21 17.47 
0.61 11.67 
i7.41 Eii.87 
259.6: 7511.47 
0.71 26.57 
1.41 17.37 
0.71 6.17 
0;!1 5. !7 
1.21 6.87 
1; B1 i2.37 
0. 8! 6.77 

.3,11 13.47 
0.71 3.77 
0.81 6.57 
0.41 5.47 
0.31 5.67 
0.2: 4.27 

. .  

RLPt!! 
DP# 

6.37 
12046.93 

203.02 
2.73 
1. $! 

4.17 
3. 13 
2. i 9  
1.06 
3.13 
4.17 
4.17 
2.10 
60.03 

x 3 .  6a 
e. 44 
4. & 
2.44 
0.37 
4.17 
6-24 
2.79 
31.41 
2.44 
2.73 
i.41 
1.06 
0.72 

Pi?. 

' KTcl 
DPi4 

4. ai 

5ei8. 30 
633.18 

47.83 
3.93 
13.65 
10.16 
3.29 
16.67 
30.86 
17.83 ' 

40.52 
27.13 

191i.32 
17701.G . 

61.73 
40.39 
14.34 
12.02 
15. 37 
28; 76 

, 15.74 
21.32 

15.27 
1272  

9.33 

e. 76 

13. ie 

RWPA 
~-SIGMFI 

1!5.47 % 
1.06 % 
6.21 % 
53.24 % 
81.64 % 
53.45 % 
60.30 .% 
€2.24 % 
89.44 ' % 
60.30 % 
53.45 ;r 
53.45 % 
70.71 % 

. i5.07 Ir 
2.85 % 
66.66 % 
50.00 $ 
66.66 Ir 
115.47 % .  
53.45 % 
44.72 % 
63.24 % 
20.73 % 
66.66 X 
63.24 $ 

83.44 % 
100.00 % 

' ai.64 x 

BETR 
2-SIGEG 

28157 % 
2.21 % 
1.26 X 
13.07 X 
23.73 % 
21.44 % 
23.57 % 
15.86 $ 
20,oc % 
15.76 % '  
19.51 ;i 
14.03 % 
16.60 % 
2.29 % 
0.72 Z 
11.66 % 
14.97 f 

22.36 'A 
20.30' Z 
16.22 Z 
20.4i % 
15.66 Z 
24.61 % 
20.62 ir 
21.95 % 
21-63 % 
23.13 % 

;ri.oa % 

TEiD CLOCK 
HR:MN:SEC I 

14 : 45: 36 
14:55:48 :i 
15:06:00 /.! 
15:16:11 ' 

15:26:22 
15: 3: 33 
15:46:44 ' 

15 : 56 : 55 
16: 07 : 06 
16:17:17 
it;: 27 : 28 
16 : 37 : 39 
16:47: 50 
16:58:01 
17:06: 14 
!7: 14:3 
17:P8:26 
!7 :.38: 47 
17 : 46: 58 
17 : 59: 09 

' 18:09:20 
16:19:31 
la : 29: 
ia :39 : 53 
15 : 50: 04 
13:OO: 15 
13: 10:26 
13 : 20: 37 

. . .  . . . . . . . .  . .  
J : 

. . .  

. .  

. .  . .  



._. . . 

. .  . 

ttStSSSSfSttLANL STACKS' REQUIRING BETA ANALYSISSSf*StStSt*t 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPH 

STACK LOCATION STACK ID* ANALYZE FOR DATE8 TIME 

j&-9M7 J.Y@ 
I 

I 

I 

I I 
I D I 

TA-3-29 0 3  FE-44  MFP 
0 4  FE-45  
05 FE-46  

TA-21 0 6  4HC-FE-1 ( 4 0 1  PRO) 
TA-43 07 FE-9AA P - 3 2  

I 22k7 
I I 

I I 

08 FE-1OAA 
09 FE-12  
10 FE-34  

12 FE-15  
13 FE-18  
1 4  FE-40  
19 FE-45  
16 FE-46 
17 F E - 5 1  
18 FE-54 
19 FE-60  

21 FE-2  
22 FE-3  
23 F E - 1 7  
24 FE-25  

FE-27 25 

F E - 1 1  HFY 08M 
I I 

D I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

D 

m 

I I 
TA-48 11 

TR-50 20 F E - 1  bbd# 
I I 

I I 

I 

I 

I I 

I 

I I 
I TA-50-37 26 FE- 1 

TR-50 27 F E - ~  e .e;-Ne*~ I 

SFRIFS I 
LLII=71 C/lOHINSI 

SERIES I1 
LLD-64 C/l@MINS * 
BKG=4 1 4 2 )  12 
EFF=0*43 ' 1 



. , . , . . . . . . . . . . .  ' ..::. 

FfiI NRY 08, 1987 
GNEP F1 LANL STRCKS 

SRWLE 
SN CODE 

100 HFRL . 

' 1 HPRL 

3 HPRL 

4 *kL 
5 HPRL 
6 H!XL 

3 ilPRL 
3 tiPRL 

, 10 H P R  
i l '  H?RL 
i2 HPAL 
2 HPRL 
14 !iVL 
15 HPFlL 

: 16 EFAL 
17 @F;L 
ia HF4L 

'. 19 K?qL 
: 20 HPRL 

21 H?RL 
22 HPClL 
23 HPRL 
24 HPRL 
25 HPRL 
26 HORL 

e waL 

- i :..:.;r.: 
I E!+L 

p. 

TIME 
M N .  1 

10. 00 
10.00 
10. 00 
10.'00 
10. w 
10.80 
!O. 80 
io. 
!Om 00 
10. 00 
10.00 
13. LCJ 
19.00 
10. 00 
10. 00 
10. N 
10.00 
io. 00 
io. 00 
!0.00 
10. 00 
10.00 
10.00 
10. 00 
10.00 
10. 00 
10.00 

OPERRTIM COMPLETE 

RiWR 
CWNTS 

4 
34739 

20 
. l  
4 
5 
i3 
7 
16 
7 

' !7 
2i 
174 
562 
779 
561 

:5 
7 
7 

11 
8 
68 
4 
9 
10 
5 

585 

. .  .. . . . . .. 

' 0.21 
2 i J  3473.71 
2539 5R. 31 
214 1-81 
75 -0.09 
92 0.21 - 
84 0: J 1  

145 i .  i i  
-P 

112 0.61 
i 52 6.61 
78 0.21 
92 0.71 

72 0.31 
> 0.81 

3.47 
361.27 
2537.07 

le. 57 
4.67 
6.47 
5.57 

1i.57 
7.37 
18.37 
8.17 

2g. 97 
E4. l! 
793.07 

1620.37 
Zi57.97 
1675.47 
37.47 
21.27 
9.87 

!2, e7 
6.37 
12.37 
4.97 
6.37 
6.27 
4.37 

0.77 
1 2 8 k  59 
2i5.36 

6. i 0  
-0.33 
e. Til 

' 1.14 
4.  i i  
i .  28 

' 5.22 
1. blr 
5.59 
7.07 
63.74 

?Of, 44 

227.07 
4.85 
i. 8e 
1.88 
3.37 
2.25 

' 24.48 
0.77 
2.62 
3.00 
1.14 

~a7. ai 

. .  _: ...._ .. .. _.,. ' . . ._ . ..._.. . -.: . -.... - . . .~ . . . .  . - 

EE'IR RLPRR EEiR TOD CLOCii 
DPM 2-SIGMR 2-516MR HR:MN:SEC 

8.06 
886.67 
5900.16 
43.18 
10.86 

. i5.94 
E. 95 
27.13 
ii'. i3 
44. I1 
19. Ob 
48,76 
56.2G 

1e54.30 
3758.30 
5041.79 
3.296. 44 

49.46 
22.95 
22.25 
19.46 
28.76 
11.55 
14.81 
14.58 
10. 16 

a?. 13 

!00. Ob 
1.07 
8. E6 
44.72 
200. 00 
100.00 
89.44 
55.47 
75.59 
50.00 
75.59 
sea 50 
43.54 
15.16 
a, 43 
7.16 
e. 44 
Si. 63 
75.59 
75.59 
60.30 
70.7i 
24.25 
loo. 00 
66.66 
63.24 
89.44 

% a 1 9  % 
% 3.22 % 
z 1.25 ;L 
% 13.67 % 
% 23.09 % 
%. 20.73 Ir 
% 21.82 ir 
% 16.EO' 5 
Z 19.00 3 
% 13.54 % 
ir 19.06 il 
$ 1396 % 
$ 12,!7 z 
% 2;23 % 
% 1.56 X 

% 1.54 r 
% 9.96 % 
% 12.80 ir 
% 17.74 5 
% 15.47 % 
% .18,89 % 
% 16.22 % 
$ 22.64 % 

Z 20.96 % 
% 23.57 % 

;r ,1.35 % 

% a a 5  % 

. 13:44:21 , 

13:54:33 
14: 04.: 45 
14:14:56 . 

14 : 25: 06 
14:3:17 
.14:45: 28 
14: 55: 35 
15 50 
15: i6:Oi 
15:26: 12 
i5:36:W. 
15:46:34 
15: 56: 45 
16: OE, ; 57 
16: 17:08 
16:27:20 
15 :37:21 
16: 47: 42 
16: 57 : 53 
!i : 08: 04 
!7:18:15 
17:28:26 

17: 48: 47 
'17: 58: 58 

17 :3a :36 

:a:o9: 09 . 

h 
I ?  

. .  . .  . .  . .  . , . .  
: .. i 

. .  . .  . .  



01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

fl  

STACK LOCATION # STACK I D ,  ANALYZE FOR DATE8 T I M E  

TA-3-29 
I 

I 

TA-21 
TA-43 

I 

I 

I 

TA-48 
I 

I 

I 

I 

I 

I 

I 

I 

TA-50 
I 

I 

. I  

I 

I 

TA-50-37 
.TA-50 

03 

05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 - 
19 
20 ' 

22 
23 
24 . 

25 
26 
27 

04 

2 1  . 

SFRIFS I 
LLD=71 C/lOMINSe 
BKG=5 192 0 86 
EFF=O 48 

FE-44 
FE-45 
FE-46 
4HC-FE-1 
FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 ' 

FE-18 
FE-40 
FE-45 ' 

FE-46 
FE-51 
FE-54 
FE-hO 
FE-1 
FE-2 
F E-3 
FE-17 
FE-25 
FE-27 
FE-2 
FE-6 

( 4 0 1  P R O )  I 

P-32 
I I 
I 

I 

MFY 
I 

I 

I 

I 

I 

I 

I 

rn 
I 

I 

I 

Qm 0 

I 

I I /  

SERIES I 1  
LLD-64 C/lOMINS, 
BKG=4 1420 e 1.2 
EFF=O 9 4 3  

// 



.. . 

. .  

. .  . .  . . . . . . .  
. - _  

. .  . .  . .  
. . .  

. .  
. .  . .. 

. . . .  . .  . .  . .  
. . .  

. .  . .  
. .  

. .  
. . .  . . .  . .  . .  . 

. .  

?. 

. . _  

. .  
. .  

. . .  . . .  . .  . . . .  . 

. . .  ' 

. .  

, : 

. . .. 

FRI illfly 15, 1787 
GROUP R LML STRCKS 

SRMPLE 
SN CODE 

1 HPRL 

2 HPRL 
, 4 HPR 

5 HPRL 
6 PNL 
7 HPfiL 

, 6 HPRL 
3 HPRL 

io tipa 
11 t!?RL 
12 mi. 
12 HFRL 
i4 HPXL 
15 H P R  
16 HF'fl? 
i i  HPdi 
18 HPRL 
1: HPGL 
20 HPTL 
2i 5PRL 
22 SFRL 
23 HPRL 
24 HPFlL 
25 HPflL 
26 liPclL 
27 HPRL 

TINE 
(MIh. 1 

10. lM 
10.00 
10.00 
io. 00 
10.00 
i0,00 
10. so 
io. 00 
10.00 
io. 00 
10.00 
!0,00 
IC. 00 
li!. 31 
10.00 
i0, 00 
10.30 
10.00 
IO. 00 
io. 00 
10.00 
10.00 
10. 00 
io. 00 
10. M 
lU.00 
io. 00 
10. N 

. .  

kP! iR 
COUNTS 

1 
35087 

647 
12 
6 
8 
6 
3 
9 

!a 
6 

' 12 
19 
13 

270 
27 
26 
7 
7 
8 
6 
7 

100 
4 
7 
6 
3 
7 

. .  

. .  . .  

COUNTS ' CPM 

51 -0.09 

64.51 
144. 1.01 
83 0.41 
3 0.61 
2 ' 0.41 

53 0. !i 
3.2 0.71 

i 77 i. 61 

3837 350a.71 

202 1.71 * 1.11 
36b2 ~ 38.ll1 
734 2.51 

2.41 
82 0. 51 

. 108 0.51 

I E C  
JJJ 

& 0.61 
l l i  0.41 
81 0.51 

I03 9.81 
53 0.21 
63 0.51 

. .  . .. 

BET9 
CPM 

2. i?? 
381.07 

2571.57 
1i.57 
5.47 
5.17 
4.67 
3.47 
G.97 

14.87 
' 4.07 

17.37 
14.77 

565.37 
70.57 
2.67 
5.37 
7.37 
6.17 
8.27 
5.57 
7.17 
3.07 
3.47 
3.37 
4.27 

. 2.17 

12. a i .  

RiptiR 
DPPl 

-0.33 
12795. 22 

238.92 
3.74 
1.51 
2.25 
1-51 
0. xi 
5.36 
1.51 
4.11 
5.33 
4.11 

143.74 
3.29 
8.92 
1.88 
1.88 
2.25 
1.51 
l.@8 

36.33 
0.77 
1. ae 
1.51 
0.40 
1.88 

L.52 

. .  

. I  

BETA RLPHR BETR TDD CLICK 
DPl4 2-SIGHR i-SiGi4R HR:#N:SEC 

5.27 
886.2$ 

5980.3'3 
26.70 
12.72 
12.02 
10.86 
8.06 

16.20 
34.56 
3.46 

2?. 93 
+g, j? 

34.34 

164.11 
122.48 
2.48 
ia. 53 
14.34 
15.23' 
!2,25 
17.37 
'7.13 

' 8.X 
7. e3 

' 9.93 
5.04 

2i45.04. 

200.00 % 28.00 
1.06 % 3.22 
7.86 % 1.24 

57.73 % 16.66 
81.64 % 21.55 
70.71 % 22.36 
81.64 % 23.Q5 

115.47 %. 25.19 
6E.66 $ Zi.20 
47.14 X i5.03 
81.64 % 24.07 
55.47 % !5.?6 
45.88 % 14.07 
55.47 5 1L07 
10.12 x 2.03 
38.49 % 7.38 
39.22 ;r 8.48 
75.59 x 22.08 
75.59 z 19.24 
70.71 % 21.08 
81.64 x ra.sa 
.75.57 % 22.22 
20.00 % ,17.70 

100.00 11 26.03 
75,59 % a, 19 
81.64 . %  25.40 

115.47 % 23.73 
. 75.57 z ' 2 a . 2 ~  

% 
% 
% 
% 
% 
% 
% 
% 
x 
'L 
% 
x 
% 
% 
x 
x 
x 
z 
% 
x 
% 
$ 
% 
z 
$ 
:: 
x 
% 

1357: 17 
i4:07 : 23 
14:17:41 : 

14:27:51 ;i 
14: 58: 02 :*' 

14:46:12 
14: 5@ : 24 
15: 08: 35 
i5:i8:45 
15: 28: 57 
15 : 39 : 08 
15:47:17 
15 : 55 :so 
16:03: 41 
15: 1753 
16:30:04 
16:40: 15 
16 : 50 : 26 
I7 : 00: 37 
17:!0:48 
i7 : 20: 55 
17:31:10 
17:M :21 
17 : 51 : 32 

10 : 1 1 : 54 
18:22:04 
18:32: 15 

la : 01 : 43 

. .  

. .  , .  . .:. . . .  . .  
. .  

. .  



t f X S S f S t $ t t t L A H L  STACKS REOUIRING BETA A N A L Y S I S S X t S t t X t S t t S  

01-7708-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5176 DPM 

h 
STACK L O C A T I O N  # 

TA-3-29  
m 

m 

TA-21 
r. TA-43 

m .  

T A - 4 8 '  
I 

I 

I 

I 

I 

' -TA-50 

I 

I 

TA-50-37  
Th-50 

0 3  
0 4  
0 5  
06 
0 7  
0 8  
0 9  
10 
11 
12 
13 
1 4  
15 
1 6  
1 7  
18 
1 9  
2 0  
21 
2 2  
23 
2 4  
25 
26 
27 

STACK ID. ' ANALYZE F O R  BATE8 TIME 

FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) I 

FE-9AA P - 3 2  
FE-1OAA 
F E - 1 2  
FE-34 
F E - 1 1  MFP 
F E - 1 5  . .  
FE-18 I 

FE-40 
FE-45 
FE-46 
F E - 5 1  
FE-54 
FE-60 I 

FE-1  
FE-2  
FE-3  

FE-25 
FE-27 
F E - 1  

m 

m 

m 

m 

I 

m '  

I 

F E - 1 7&-> f l  mzp 

FE-& y w ? z n  

m 

I 

SFRIES I 
LLD=71 C/IOMINS* 

SERIES 11  . .  

LLD-64 C/IOMINS* 



TUE MY 26, 1987 ' 

GRWP R LNL STRCKS 
S M E  TIME 

SN CODE .(MIN.) 

10.00 
10.00 

Ebr 
Hfm 

,4 HPRL 
5 W L .  
6 HPFL 
7 HPRL 

' BHPCK. 
9 WCK. 

' 10Hpw, 
11 HFdl 
12 WnL 
13 HPRL 
14 HPRL 

,15 HPN 
16 HPRL 
17 WRL 
18 HPRL 

, 19 HPRL 
26 Hpcv 
21 HPRL 
22w 
23 HPRL 
24 HFdi 
25 HPRL 

10.00 
10. 00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00' 
10.00 
10, OCI 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10. 00 
10.60 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

OPEMTION COMPLETE 

m 
MWNTS 

4 
35098 

35195 
538 
20 

' 6  
7 

12 
14 
4 

18 
8 

16 
17 
38 

1877 
61 
44 
16 
9 

13 
. 14 

7 
57 
4 
9 
6 

BETFl CUPHA BETR 
MXINTS ' WM ' CPfl 

54 0.21 2.57 
4013 3509.61 398.47 

RJHR BETFI a L m  BETR TOD CLOCK 
DPH DDM 2-SIGMR 2-SIGrm HR:MN:SEC 

' 0.77 5.97 100.00 $ 27.21 % 15:08:36 
12998.55 926.67 1.06 % 3.15 Z 15:18:48 

J 
&2 35519.31 383.37 

53.61 2592.27 
-2l+ 1.81 . 18.57 

67 0.41 . 3.87 
JL 0.51 5.87 

64 
160. 
1W 
232 
IS 
373. 
382 
m 

69066. I 
1558 
1234, 
1 44 
109 
195 
IT  

126 
159 
67 
76 

' .  68 

.- 

- 

_c 

1.01 3.57 
I. 21 13.17 
0.21 7.27 
1.61 20.37 
0.61 9.67 
1.41 34.47 
1.3 35.37 
3.61 . 103.07 

167.51 6903.77 
5.91 1S2.97 
4.21 120.57 
1.41 11.51 
0.71 8.07 
1.11 16.67 
1.21 12.27 
0.51 9.77 
5.51 13.07 
0.21 ' 3.87 

0.41 3.97 
b. 71 4.77 

13Q34.48 891.55 
198.55 , 6028.53 

6.70 . 43.18 
1.51 9.00 
I. 08 13.65 
3.74 0.30 
4.48 30.62 
'0.77 16.90 
5.96 47.37 
2.25 22.48 
S.22 . 80.16 
5.59 02. ii5 

13.37 239.69 
694.48 16055.27 
21.88 355.74 
15.59 280.39 
5.22 ' 26.90 
2.62 18.76 
4.11 38.76 
4.40 28.53 
1. a8 22.72 

2Q. 40 30.39 
0.77 9.00 
2.62 11.09 
1.51 .9.23 

1.06 % 3.21 
8.62 % 1.24 

44.72 % 13.67 
81.64 % 24.43 
75.S % 21.44 
57.73 % 25.00 
53.45 % 15.81 

100.00 x 19.90 
47.14 % 13.13 
70.71 % 17.88 
50.00 % 10.35 
40.50 I! 10.23 
i2.44 % 6.14 
4.61 L 0.76 

25.60 % 5.06 
30.15 % 5.69. 
50.00 % 16.66 
66.G % 19.15 
55.47 % 14.32 
53.45 X 16.27 

26.49 X 15.86 
100.00 % 24.43' 
66.66 X 22.94 
81.64 Z 24.25 

75.59 x 17.81 

Z 15:31:04 
% 15:41:16 
% 15:51:27 
Z 16:01:38 
% 16:11:49 
% 16:22:00 
% 16:32:11 
% 16:42:22 
% 16:52:33 
Z 17:02:44 , 

% 17:12:55 
% 17:23:06 
Z 17:33:17 
% 17:43:30 
% 17:53:41 
X 18:03:52 
% 18:14:03 
Z ,18:24:14 
Z 18:34:25 
rr i a :M:s  
z i a : ~ : 4 7  
X 19:04:58 
% 19:15:04 

% 19:35:31 
Z 19:2!i:20 . 



"I. 

t * S t t f t t f t S t L A N L  STACKS REQUIRING BETA A N A L Y S I S t * t f t t * S S S t t  

01-7708-ALPHA SOURCE-2368 DPM 

m 
, STACK LOCATION t 

03  
04  
0 5  

TA-21  06 : TA-43 07 
08 
09 
10 

TA-48 .11 
12 
13 
14  
15 
16 
17 
18 
19 

TA-50 20 
21 
22 
23 
2 4  
25 

TA-50-37 2 6' 
TA-50 27 

T A .- 3 - 2 9 
I 

I 

I 

8 

I 

rn 

I 

I 

.I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

. .  

I 

02-7139-BETA SOURCE-5176 DPM 

STACK ID, - ANALYZE FOR DATE8 T IME s//ce2')87 
F E - 4 4  . 

FE-45 
FE-46  
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-10AA 
F E - 1 2  
F E - 3 4  
F E - 1 1  
FE-15 
FE-18  
F E - 4 0  
FE-45 
FE-46 
F E - 5 1  
FE-54 
FE-60 
FE-1 
FE-2  
FE-3  
F E - 1 7  No F l / t 8 A  
FE-25 
FE-27 

MFP I q 6 0  
I 

I 

I 1660 I 

P - 3 2  I 6 b 0  
rn 

I 

I 

flFP otw 
rn 

I 

I 

I 

rn 

I 

I 

I 

SFRIFS I . SERIES I 1  ' 

LLD=64 C / l O f l I N S ,  



FRI MY 29, 1987 
GROUP fl LML STm' 

SIMPLE 
SN CODE 

. . .. . . . .. . .  . 

F . .  

-2 HP& 
. .  3HpRL 

.4 HPRL 
5 HPRL 
6 HPAL 
'7 Hpa 
8 HPRL 
9 W  

10 Hpcu, 
11 HPRL 
12 IWlL 
13 HPRL 
14 HPK 
15 HPN. 
16 HPW 
17 HPflL 

. 18 HPRL 
. -  . 19 m 

20 ww 
21 mL 
22 HpFlL 
23 HPRL 
24 t#lL 
8 HPRL 

. . . . _  . . .. . . . . . . 

. .  . .  

TIME 
M N .  1 

10. Qo 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.09 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
io. 00 
10.00 . 

10.00 
10.00 
10.00 

' OPERFlTIONMHPLETE 

. .  . . .  . . .  . . . .  . .  . . .  . 

. I  

.. . 

. .  . .  

m 
m 

8 
34791) 
462 
20 
5 
11 
11 
9 
6 
14 
7 
19 
17 
14 
348 
17 
15 
2 

11 
9 
6 
16 
28 
11 

' 7  
. I  

26489 
, 143 

91 
1p- 
14. 

1 38 
96 
227 

416 
139 
m 

18271 
666 
307 
81. 
M 

120 
95 
106 
59 . 

57 
68 

- 

2_ 

a 

7 

. . .  

. .  
. .  

46.01 2646.07 
1.81 11.47 
0.31 6.27 
0.91 5.07 
0.91 4.57 
0.71 -10.97 
0.41 6.77 
1.21 19.87 
0.51 7.67 
1.71 38.77 
1.51 11.07 
1.21 17.07 
34.61 1824.27 

1.31 27.87 
0.01 5.27 
0.91 3.97 
0.71 5.37 
0.41 9.17 
1.41 6.67 
2.61 7.77 
0.91 3.07 
0.51 2.87 
0.11 3.97 

1.51 63. n 

. .  . .  . . .  

. . .  

. .  

. . .  
- .  . 

. .  

. .  

. .  

NAul mii 
DP# DPM 

2.25 . 

12884.48 
170.40 
. 6.70 
1.14 . 

3.37 ' 

,3.37 
2.62 
1.51 
4.48 
1.88 
6.33 
5.59 
4.48 

128. 18 
5.59 
4.85 
0.03 
3.37 
2.62 
1.51 
5.22 
9.66 
3.37 
1. BB 
0.40 

. .  

9.69 
922.48 

61%. 65 
26.67 
14.58 
11.79 
,lo. 62 
25.51 
15.74 
46.20 
17.03 
90.16 
25.74 
39.69 

4242.48 

70.71 ' % 23.90. % 
1.07 Z 3.16 % 
9.30 ' %  .L22 % 
44.72 Z 16.72 '% 
89.44 % 20.96 % 
60.30 % 22.50 % 
60.30 Z 23.24 % 
66.66 % 17.02 % 
81.64 % 20.41 % 
53.45 % 13.27 % 
75.59 % 19.51 % 

48.50 Z 16.96 % 
53.45. % 14.17 X 
10.72 % 1.47 % 

45.88 IC 9.80 z 

140.30 48.50 % 7.74 x 
64.81 . 51.63 % 11.41 Z 
12.25 141.42 % 22.22 X 
9.23 60.30 % 24.25 % 
12.48 66.66 % 22.08 % 
21.32 81.64 % 18.25 % 
15.51 50.00 % 20.51 Z 
18.06 37.79 % 19.42 X 
7.13 60.30 % 26.03 % 
6.67 75.59 % 26.49 % 
9.23 115.47 % 24.8 Z 

TOD CLOCK 
HR :MN:SEC' 

14:47:36 

1 5: 07 : 59 
15:16: 10 

15:38:32 
15:48:43 
15:58:54 
16:O9: 05 
16: 19: 16 
16: 29: 27 
16:39:38 
16:49:49 
17:00:00 
I7:lO: 12 ' 

17 :20 :23 
17:30:34 
17 : 40 : 45 
17:50:56 
18:01:07 
18:11:18 
18 :21: 29 
18:31:40 
18:41:51 , 

18 52: 02 
19:02:13 

i4:ma 

!5:28:21 .a: ! 

. .  . . .  
.. . 

" . 

. .  

. .  



t t f t t t t * S t S b L A N L  STACKS REQUIRING BETA A N A L Y S I S * t t * S t S t S t f . ~  

S T A C K  LOCATION 

TA-3-29 
a 

I 

TA-21 
TA-43 

I 

I 

I 

TA-48 
I 

l 

a 

a 

a 

I 

l 

. .  

a 

TA-50  

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPM 

A 

# STACK I D *  ANALYZE FOR DATE8 ' T I M E  
5 / s a  29/87 /4 09 

0 3  FE-44 HFP 
04 FE-45 a 

m / L  0 0  
05 

0 7  FE-9AA P-32 I &  QO 
06 

0 8  FE-1OAA 
0 9  FE-12 
10 FE-34 
11 FE-11 
12 FE-15 

FE-18 1 3  
14 FE-40 
15 FE-45 1 

16 FE-46 
17 FE-51 
18 . FE-54 

FE-46 
4HC-FE-1 ( 4 0 1  PRO) 

m 

a 

1 

1 

01309 HFP 
I .  

1 

I .  

a 

1 

19 FE-60 
20 FE-1 

1 

a 

I I .  

I 1 
2 1  FE-2 

I J7 -:+ 

22  FE-3 . 

24 FE-25 
25 FE-27 

' 2 3  FE- 17+l~/7~..<.:;/rlt 1 
m a 

l a 

/ $ a 3  
4.- .j- 

TA-50-37 26 FE-1 
TA-50 27  F E - 6 -> k:d $6 ... .:<.it'$ 1 

;; 

SFRTF'S I 
LLD=71 C/lOHINS. 



&E 
HPRL . 

3Hpcll 
4 HPFIL 
5 HPW, 
6 HPK 
7 HPRL 
8 HPRL 
9 HP" 

10 HPRL 
11 HPRL 
12 HPRL 
13 HPRL 
14 HPRL 
15 HPRL 

. 16 HPFIL 
1.7 WRL 

., 18 WRL 
:, 19 HPR 

, 2oHPBRL 
21 WFIL 
22 H?NL 
23 HPRL 
24 HPRL 
25 HPFlL 

-- 

10.00 
10.00 
10.00 
10.00 
10.00 

10.00 
10.00 
10.00 
10.00 
10.00 
10.w 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 , 

10.00 
10.00 
10.00 

.e-- 10.00 

A M  
COUNTS 

' 3  
34276 

364 
11 
30 

' 18 
22 
14 
7 
8 

11 
12 
8 

23 
154 

5 
10 
7 
6 .  
9 
9 

10 
141 

9 
14 
6 

/- 
BETR 

COUNTS 

72 
4026 

262g7 
144 

' 70 
93 
80 

143 

- 
ccc 

95 
237 
3 

221 
258 
4pT 

116% 
564 
263 
72 
62 
91 

107 
102 

81 
. a9 

67 
72 
- 

.. . 

. .  . .  

FlLPtm 
CPH 

0.11 
3427.41 

36.21 
0.91 
2.81 
1.61 
2.01 
1.21 
0.51 
0.61 
0.91 
1.01 
0.61 
2.11 

15.21 
0.31 
0. 81 
0.51 
0.41 
0.71 
0.71 
0.81 

13.91 
0.71 
1.21 
0.41 

BETR RLPHR 
CPI DPM 

4.37 
399.77 

2626.67 
11.57 
4.17 
6.67 
5.17 

11.47 
6.67 

20.87 
9.87 

19,27 
22.97 
39.87 

1166.47 
53.57 
23.47 
4.37 
3.37 
6.27 
7.67 
7.37 
6.07 
5.27 
3.87 
4.37 

0.40 
126%. 11 

134.11 
' 3.37 
10.40 ' 

5.96 
7.44 
4.48 
1.88 
2.25 ' 
3.37 
3.14 
2.25 

" 7.81 
56.33 

1.14 
3.00 
1.88 
1.51 
2.62 
2.62 
3.00 

51.51 
2.62 
4.48 
1.51 

BETA 
Dpcl 

10.16 
929.69 

6109.00 
26.90 

. .9.69 
15.51 
12.02 
26.67 
15.51 
48.53 
22.95 
44.81 
53.41 
92.72 

2712.72 
124.58 
54.58 
10.16 
7.03 

14.58 
18.30. 
17.13 
14.11 
12.23 
9.00 

10.16 

RLpHFl EETR TOD CLOCK ' 
2-SIGM 2-SIGMR HR:MN:SEC 

115.47 X 23.57 , %  
1.06 % 3.15 % 

10.48 $ 1.23 % 
60,30 % 16.66. f 
36.51 % 23.90 % 
47.14 % 20.51 f 
42.64 % 22.36 X 

' 53.45 Z 16.72 % 
75.59 % 20.51 % 
70.71 % 12.99 % 
6b.30 X 17.74 f 
57.73 X 13.45 % 
70.71 % 12.45 X 
41.70 % 9.67 % 
16.11 f 1.84 % 

63.24 X 12.33 % 
75.59 % 23.57 % 
81.64 % 25.40 % 
66.66. Z 20.96 Z 
66.66 f 19.33 % 
63.24 % 19.80 % 
16.84 % 21.19 % 
66.66 % 22.22 % 
53.45 X 24.43 % 

89.44 % 8.42 x 

ai.64 z 23.57 z 

15: 46: 42 
15:56:54 . 

16: 07 : 05 
16:17: 16 
16: 27 : 27 
16:37:38 
16: 47: 49 
16: 58 : 01 
17:08:12 . 

17: 18:23 
17: 28:34 
m e  : 45 
17: 48: 56 
17 : 59 : 07 
18:09: 18 
18: 19:29 
m 2 s  :40 
18: 39 : 51 
18:50:02 
19:bO: 14 
19: 10:25 
19:20:36' 
19:30: 47 
19: 4O:58 
19:51:09 
20:01:20 

. .. . .  . .  
. .  



_ .  _ . ,  

S * * t t * S S S S t S L A N L  STACKS REQUIRING BETA A N A L Y S I S S S f t f t t t S S f f  

01-7708-ALPHA SOURCE-2368 DPM- 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION 

TA-3-29 
I 

I 

T A - 2 1  
TA-43 

I 

I 

I 

TA-48 
I 

I 

I 

I 

I 

I 

I 

I 

TA-50 
I 

I 

I 

I 

I 

TA-50-37  
TA-50 

03 
0 4  
05 
06  
07 
'08  
09 
10 
11 

, 1 2  
13 
1 4  
15 
16 
17  
.16 

20 
21 
22. 
23 
2 4  
25 
26 
27 

19 

4HC-FE-1 ( 4 0 1  PRO) I 

P-32  
I 

FE-9AA 
FE-1OAA 
FE-'12 
FE-34  
F E - 1 1  
FE-15 
F E - 1 8  
FE-40  . 

FE-45 ,  
FE-46 
F E - 5 1  
FE-54 ' 

FE-60.  
F E - 1  
FE-2  
FE-3  
FE-17*A&7& 
FE-25  
FE-27  
F E - 1  
F E -.6%X2l/./ro 

SFR7FTS I 
LLKl=71 C/lOMINS* 
EKG=5 1 9 2 0  86 
EFF=O e 48 

I 

I 

flFP 
I 

m 

. I  

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

, 



. . . . . . . .  ...................... 

. . .  . . . .  

. .  . .  . . . .  

. . . . . . . . . . . .  . . . .  . . . . . .  .......... . .  . . . . .  . . . .  

. . . . .  . . . . . . .  . . . . .  
. .  

. .  . . .  . .  

. . . . .  . .  . . . . .  . . . . . . . . . .  . . . . . .  

. . . .  

. . . . . . . . . . . .  . . . .  . . _  . . . . .  . .  

FRI JUN 12, 1987 
GAWP R LClK STRCK 

SRMPLE TIME 
SN CoE IHIN.) 

p o  HPm. 

k HPN 
i:; 1,Hpf)L 

3 HPRL 
4 WFlL 
5 HPRL 
6 tiPN 
7 HPClL 
8 HPRL 
9' HpclL 

10 HPK 
11 HPA 
12 HML 
13 HPRL 
14 HPRL 
15 HPRL 
16 HPRL 
17 H P L  
16 HPRL 
19 HpFll 
20 HPFIL 
21 HPRL 
22 HPRL 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10. 00 
10.00 ' 

10. 00 
10.00 
10. bb 
10.00 
10.00 
'1 0.00 
10.00 
10.00 
10.00 
10.08 

RLPM 
COUNTS 

4 
35210 
488 

13 
27 
17 
81 

6 
9 
7 

10 
222 

15 
. 9  

6 
4 
7 

10 
3 

.16 
5 
2 
6 

! : 
J . 

BETR 
' COUNTS 

71 
3990 

26763 
67 3s 
91 

230 
13% 

..rrrpp 

163 
165 

44-k 
9 5 3  
266 
242 
131 
89 
s- 
131 
69 
70 
78 ' 

79 i- 
50 

RLPHFi 
CPM 

0.21 
3520.81 
. 48.61 

1.11 
2.51 
1.51 
1.91 
0.41 
0.71 
0.51 
0.81 

22.01 
1.41 
0.71 
0.41 
0.21 
0.51 
0.61 
0.11 
1.41 
0.31 
0.01 
0.41 

EETR WHR 
CPH DPN 

4.27 0.77 
396.17 13040.03 

2673.47 180.03 
3.87 4.11 

12.67 9.29 
6.27 5.59 

- 20.17 7.07 
10.67 1.51 
13.47 2.62 
13.67 1.88 
21.77 3.00 

950.51 81.51 
23.77 5.22 
21.37 2.62 

. 10.27 1-51, 
6.07 0.77 
5.97 1.88 

10.27 3.00 
6.07 .0.40 
4.17 5.22 
4.97 1.14 
5.07 0.03 
2.97 1.51 

. 9.93 100.00 % 23.73 X 
921.32 1.06 % 3.16 Z 

6217.37 9.05 % 1.22 % 
9.00 . 55.47 X 24.43 % 
X.79 38.49 % 15.56 % 

' 14.58 46.50 X ,  20.96 % 
46.90 ' 42.64 X 13.18 % 
24.81 81,64 X 17.21 X 
31,32 66.66 % 15.66 % 
31.79 75.59 X 15.56 % 
50.62 . 63.24 % 12.75 % 

2210.62 13.42 X 2.04 % 
55.27 50.00 X 12.26 % 
49.69 66.66 Z 12.85 . %  

14.11. 100.00 % 21.19 % 
13.66 75.59 % 21.32 % 
23.88 63.24 % 17.47 % 
14.11 115.47 % 21.19 .% 
9.69 50.00 % 23.90 % 

11.55 89.44 % 22.64 % 

6.90 81.64 % 26.26 Z 

23.88 61.64 % 17.47 % 

11.79 141.42 % 22.50.Z 

15:19:23 
15:29:35 ,$ 
15: 39: 47 .".' 
15: 49 : 58 
16: 00 : 09 
16: l0:20 
16: 20 : 31 
16 : 30: 42 
16:40:53 
16:51:04 
17:Ol: 15 
17:11:26 
17:21:37 
17:31:48 
17:42:00 
17:52:11 
18: 02: 22 
18: 12:33 . 

18:22:44 
18: 32 : 55 
18: 43: 06 
18:53: 17 
19:03:28 

. .  
' I  

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . .  . . . . . . .  . . .  . .  . . . .  . . . . .  . .  . .  . .  . .  . .  . ' . .  . . :  

. . .  
. . .  . . . .  . . .  . .  . _  

. . . .  
. .  . .  . .  . .  

. .  

. .  

. . . .  . .  . .  

. .  . . .  

. .  

. . .  . . .  . .  . . .  . .  . .  
. . .  

. .  . .  
. . .  . . .  . . .  

. . . .  . .  

. .  . .  
. .  

. . .  . .  . . . .  . .  
. .  . .  . .  



01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5.176 DPM . 

STACK LOCATION C 

I 

I . . .  
I 

I 

TA-50-37 
TA-50 

TA-3-29 03 
04  
05 

TA-21 . . 06 
TA-43 07 

08 ' 

09 
10 

TA-48 11 
12 
13 
14 
15 
16 
17 
18 
19 

TA-50 20 
. 2 1  

22 - 
. 23, 

24 
25 
26 
27 

I 

I 

I 

I 

I 

I 

'I 

I 

I .  

I 

' I  

rn 

I 

rn 

SFRIES I 
LLD=71 c /  OM 

FE-44 . HFP 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  PRO) I 

FE-9AA P-32 
FE-1OAA 
FE-12 
FE-34 
EE-11 MFP 
FE-15 
FE-18 
FE-40 

I 

I 

rn 

I 

I 

I 

I 

m 

FE-45 
FE-46 
FE-5.1 
FE-54 
FE-60 
FE-1 
FE-2 
FE-3 
FE-17 
FE-25 .  
FE-27 
FE-1 

. FE-6 

I 

I 

I 

I 

I 

rn 

I 

I 

SERIES I1 



. . . . . . . . . .  . . . . . . . . . .  . .  
. . . . . . . . .  . . . . . . . . . .  

. .  . . . .  FRI AN 19, 1987 
. .  GROUP CI LCINL STRCKS 

. . . . . . . . . .  
. . . .  
. .  

. . . . .  . . . .  
. . .  . . . . .  . . . . . . . . . . . .  

. . __ .  - . . . . . .  . :._ . . . . .  . .  . . .  . .  . . . . . .  . . .  

. . .  
. .  . . .  

I 

. . . .  
. . .  
. .  

. .  

. .  

. .  
. . .  . . . . . . .  
. .  . . .  . .  
. .  

. .  

. .  

. . .  

. .  

SWLE . .  

. . .  SN CODE . . . .  _ .  
. . . .  . . . . .  . . .  . . . .  . .  . . . .  

)00 HPCK 
. .  

/ @jAE 
6 HPRL 
7 HPRL 
8 HPRL 
9HpIu. 

10 HPRL 
11 HPRL 
12.WRL 
13 HPAL 
14 HPFlL 
15 HPRL 
16 HPRL’ 
18 HPCIL 
19 HPRL 
20 HPAL 
21 HPAL 
22 HPAL 
17 HpFll 
23 WRL 
24 HPRL 
25 HPRL 
26 HPRL 

. . . .  

TIME 
(WIN. 1 

10.00 
10.00 
10.00 
10.00 
10.00. 
10.09 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
19.00 
10.06 
10.00 
10.00 
10.00 
10.00 
10.00 
10.09 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00’ 

RSHR 
COWYTS 

7 
35126 

599 
15 
37 
18 
35 
9 
4 

20 
6 
9 
7 

15 
322 
71 

’ 77 
4 
6 
7 

10 
8 

20 
12 
14 
3 

187 

. . .  

74 0.51 
3990 3512.41 

59.71 
282 1.31 
197 3.51 
117 1.61 
91 3.31 

6.71 
99. 0.21 

=a 1.81 
0.41 * 0.71 

la 0.51 e 1.31 
11334 32.01 
200 1 6.91 

,2445 7.51 
7g 0.21 
98 . 0.41 

j2h 0.51 
.I14 0. E1 

89 0.61 
190 . 1.81 
59 1.01 
2 1.21 

- 

’ 772 0.11 - 
7417 18.51 

. . . . . . .  

. .  . .:. 

BETA 
m 

4.57 
3%. 17 

2686.47 
2!?. 37 
16.87 
8.87 
6.27 

11.17 
7.07 

19.97 
6.77 

.17.87 
13.97 
30.27 

1130.57 
197.27 
241.67 

5.07 
6.97 

8.57 
6.07 

16.17 
3.07 
4.27 
4.37 

738.87 

. .  

. .  

9. n 

1.88 
13008.92 

221.14 
4.85 

13.00 
5.96 

12.25 
2.62 
0.77 
6.70 
1.51 
2.62 
1.68 
4.85 

,118.55 
25.59 
27.81 
0.77 
1.51 
1.88 
3.00 
2.25 
6.70 
3.74 
4.48 
0.40 

68.55 

10.62 
721.32 

6247.60 
59.00 
39.23 

’ 20.62 
14.58 
25.97 
16.44 
46.44 
15.74 
41.55 
32.48 
70 .3  

2629.23 
458.76 
562.02 

11.79 
16.20 
22.12 
19.93 
14.11 
37.60 
7.13 
9.93 

10.16 
1718.30 

- .  

75.53 
1.06 
8.17 

51.63 
32.87 
47.14 
33.80 
66.66 

100.00 

81.64 
66.66 
75.59 
51.63 
11.14 
23.73 
22.79 

100.00 

75.59 
63.24 
79.71 
44.72 
57.73 
53.45 

115.47 
14.62 

44.72 . 

ai. 64 

% 23.24 
% 3.16 
% 1.21 
% 11.90 
X 14.24 
% 18.49 
% 20.96 
% 16.90 
% 20.10 
% 13.24 
X 20.41 
% 13.90 
X 15.43 
% 10.99 
% 1.87 
% 4.47 
;r 4.04 
i 22.50 
% 20.20 
% 17.81 
% 18.73 
% 21.19 
% 14.50 
% 26.03 
% 23.73 
% 23.57 
% 2.32 

i 14:22:# 
% 14:32:32 
% 14:42:44 i 
X 14:52:55 
% 15:03:06 
% l5: 13: 17 
% 15:2&28 
% 15:33:39 
% 15:43:50 
% 15:54:01 
% 16:04:12 
% 16:14:24 
X 16:24:35 
Y. 16:34:46 
X 16:44:57 
%. 16:55:08 
X 17:05:19 
% 17:15:36 
X 17:25:42 
X 17:35:53 
Z 17:46:04 
% 17:56:15 
I! 18:06:26 
% 18:16:37 
X 18:26:48 
% 18:36:59 
% 18:47:10 

. . . .  . . .  . .  . .  



. I  

I : 

. .  

S t * * # # S t # S t t L A N L  STACKS REQUIRING BETA A N A L Y S I S S * t t S S S S t t S t  

01-7708-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION # 

TA-3 -29  
.I 

I 

TA-21  
TA-43  

I 

I 

I 

TA-48 
I 

I 

I 

I 

I 

I 

I 

I 

TA-50 
I 

I 

' ::; I 

I 

I 

TA-50-37 
TA-50 

03 
04  
05 
06 
07 
0'8 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
2 4  
25 
26 
27 

SFRTFS I 
LLD=71 C/lOWINS. 
EKG=S* 1920 0 86 
EFF=O 48  

. 'I 

STACK I D *  ANALYZE FOR DATE8 T IME 
dla -@7 /40d 

F E - 4 4  flFP 
FE-45  I 

FE-46  I 

4HC-FE-1 ( 4 0 1  PRO) IC 

FE-1OAA I 

F E - 1 2  I 

FE-34  . I 

F E - 1 1  MFP 0 8 . ~ 0  
F E - 1 5  I 

FE-18  
F E - 4 0  I 

FE-45  I 

. FE-46 I 

F E - 5 1  I 

FE-54  ' I 

F E - 6 0  I 

F E - 1  0806 
FE-2 . 

FE-3  

FE-25 I 

FE-27  . I 

FE-1 I 

I 

FE-9AA P-32 /Lo@ 

I 

I 

' I  

I 
FE-17  , IyEfl2- 

FE-6  @F,V@& 
I .  

SERIES I1 
LLD-64 C/lOMINS+ 
BKG=4*14'0*12 
EFF=O 4 3  



................................... . . . . . . .  . . . . . .  . . . . . .  . . . . . . . . . . . . . . .  . .  . .  .: ....: .......... ::.: .............. C.'.'. .. ,:_.., !., _,:., 

. .  

. . .  

7 - .  

. .  

. .  

SPMnE 
SN CODE 

00 HPRL 
1 HPRL 

3 HPRL 
4m 
5 HPRL 
6 WRL 
7 HPRL 

9 HPRL 
10 t M L  
11 HPFIL 
12 H?N 
13 HPRL 
14 Hi 
15 HPRL 
16 HPRL 
17 HPFU. 
18 WRL 
19 HPRL 
20 HPRL 
21 HPRL 
22 HPRL 
23 HPRL 
24 HPW 
25 HPRL 

a HPFIL 

FRI JUN 2E, 1987 
GROUP R UNL STRQS 

. .  

. .  . .  . .  

. .  . .  

TIE 
(MIN. 1 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00. 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

. . .  . -  . . 

llLpHR 
WUNTS 

2 
35444 

549 
11 
24 

' 21 
20 
17 
10 
22 
9 

11 
13 
17 

403 
9 
9 
6 

.5 
7 

10 
9 

' 24 
7 

15 
5 

. .  

BETR RLPHR 
COUNTS CPH 

6 6 '  0.01 
3887 3544.21 

26492 54.71 
97 0.91 

112 2.21 
96 1.91 
74 1.81 

172 1.51 
116 0. e1 
349 2.01 

0.71 
0.31 

184 1.11 
-a& 1.51 

1M105 40.71 
236 0.71 
1 92 0.71 
90 0.41 
92 0.31 

0.51 e 0.81 
ii! 0.71 
119 2.21 
63. 0.51 
68. 1.31 
73 0.31 

- 
/ 
1 

. .  

EETR 
. cPt4 

3.77 
365.87 

2646.37 
6.87 
8.37 
6.77 
4.57 

14.37 
a. 77 

' 32.07 
7.17 

16.27 
15.57 
19.17 

1597.67 
20.77 
16.37 
6.17 
6.37 
5.17 
9.57 
8.27 
9.07 

. 3.47 
'3.97 
4.47 

. . .  

. .- . . . . .  . . . . . . . .  

RLPHR 
DPM 

0.03 
13126.70 

202.62 
3.37 
8.18 
7.07 
6.70 
5.59 
3.00 ' 

7.44 
2.62 
3.37 
4.11 
5.59 

13.77 
2.62 
2.62 
1.51 
1.14 

3.00 
2.62 

1; 68 
4.65 
.1.14 

1.88 

6. ia 

... . . ,  . . . . . . .  , . .  

BETR WSHR W T R  TOO CLOCK 
DPM 2-SI6W Z-SIGMR HR:M:SEC 

6.76 141.42 % 24.61 

6154.34 8.53 L 1.22 
15.37 60.30 % 20.30 

15.74 43.64 % 20.41 , 

10.62 44.72 % 23.24 
33.41 48.50 % 15.24 
20.39 63.24 % 18.56 

837.37 1.06 L 3.20 

19.46 40.82 ~r i e .~9  

74.58 
16.67 

36.20 

3715.51 
48.30 

14.34 
14.81 

' 12.02 
22.25 
19.23 
21.09 

9. 22 
10.39 

37.83 

44. sa 

38.06 

a. 06 

42. €4 
66. €6 
60.30 
55.47 
48.50. 
9.88 

66.66 
66.66 
81.64 
83.44 
75; 59 
63.24 
&. 66 
40.82 
75.59 
51.63 
83.44 

% .10.70 % 
z a.00 x 
% 14.47 % 
% 14.74 % 

. %  1.58 % 
% 13.01 % 
% 14.43 Z 

% a.B5 % 
% 22.36 % 
% 17.96 % 
% 18.98 rr 
% 16.33 % 
% 25.19 % 
% 24.25 % 
% .23.40 % 

% 13.48 % 

~r 21.08 ~r 

14 : 31 : 41 
14:41:59 
14:52:11 
15 : 02: 22 
15:12:33 
15:22:45 
15: 32: 56 
15 : 43 : 07 
15:s: 18 
16 : 03 : 29 : 

16:13:40' { 
16:23:51 
16:34:02 1 
16:44: 13 : 

16:54:25 ' 

17: 04 : 36 
17:14:47 
17:24:58 : 
17:35:09 . . 

17:45:20 ; 
17:55:31 ; 
18:05:42 i 
16: 1553 ' 
18:266:04 
18:36:16 1 
18: 46 :27 ' 

. .  . . . . . .  . . . . . . .  . .  . . . . . .  . . . .  . . .  . .  . . . . . .  

. .  



STACK L O C A T I O N  # 

01-7708-ALPHA SOURCE-2368 DPf l  ' 

02 -7139-BETA SOURCE-5176 DFH 

T A - 3 - 2 9  
I 

.I 

T A - 2 1  
TA-43 

I 

I 

I 

TA-48 
I 

I 

I 

I 

I 

I .  

I 

I 

T A - 5 0  i 

m 
I 

rn 

I 

I 

.TA-50 -37  
T A - 5 0  

03 
0 4  
0 5  
06 
07 
0 8  
09 
10 
11: 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21  
2 2  
23 
2 4  
25 
26 
27 

ANALYZE F O R  DATES TIME / d P k .  STACK ID* 
&/h- =.y+J / J o e  . 

FE-44 MFP 
F E - 4 5  
F E - 4 6  
4HC-FE-1 ( 4 0 1  PRO) . I  . 

FE-9AA P - 3 2  
FE-1OAA I 

I 

I 

F E - 1 2  
F E - 3 4  
F E - 1 1  
F E - 1 5  
FE-18 
F E - 4 0  
F E - 4 5  
FE-46 

FE-54 
FE-60 
F E - 1  
F E - 2  
F E - 3  
FE-17 
FE-25 
FE-27 
F E - 1  
FE-6 

FE-.51 

I 

I 

MFP ' 

I 

I 

I 

I 

I 

I 

I 

1 

I 

I 

m 
I 

I 

I 

I VS3787 

SERIES I 1  
. L L D - 6 4  C/lOMINSI 
' BKG=4,1420 ,12  

J EFF=Oe 4 3  



MON JUL 06, 1907 
GROUP fi LRNL STACKS 

W L E  TINE 
SN CODE (WIN.) 

100 HPRL 
1 HPCK 

, 2HPRL 
3 HPRL 
4 HPRL 
5 HPRL 
6 HPRL 
7 HPRL 
0 HPRL 

10 HPFLL 
11 HPRL 
12 HPRL 
13 HPFIL 
14 HPFlL 

!. 15 HPRL 
16 HPRL 
17 HPRL 
10 HPRL 

' 19 HPRL 
20 HPRL 
21 HPRL 
22 HPflL 
23 t!!W 
24 HPRL 
25 HPFIL 
27 HPRL 

9 HPRL 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10. ob 

10.00 
10.00 , 

OPERATION WWPLETE 

. .  

RLPHR 
COUNTS 

3 
35403 

647 

25 
12 
10 

14 
33 
14 
10 
17 
19 

592 

13 
0 

11 
13 
9 

16 
42 
11 
14 
.6 

a 

a 

ia 

a 

_ .  d RLPHFl 
COUNTS . CPH 

. 04 0.11 

64.51 
117.. 0.61 

' 98 2.31 

3 9 w )  3540.11 

1.01 
, 1.61 

%? 0.61 
174 1.21 

,511 . 3.11 

& 1.21 
195. 1.61 
230 1.51 
W . 1.71 

10346 59.01 
369 1.61 
244 . 1.11 
106 0.61 
le2 0.91 

JL 1.11 
156. 0.71 
109 1.41 
126 4.01 
80 0.91 

1.21 2 0.41 
' 0 5  0.61 

BETR 
CPM 

5.57 
300.07 

2625.37 

6.97 
6.37 
0.37 

12.37 
14.57 

'48.27 
14.77 
16.67 
20. 97 
20.27 

1031.77 
34.07 
'21.57 

7.77 
15.37 
14.07 

8.07 
9.77 
5.17 

' 5.47 
6.37 
5.67 

a. 07 

12. n 

RLPHFl 
DPN 

0.40 
13111.51 

230.92 
' 2.25 

0.55 
' 3.74 

5.96 
2.25 
4.48 

11.51 
4.48 
5.96 
5.59 
6.33 

210.55 
5.96 
4.11 
2.25 
3.37 
4.11 
2.62 
5.22 

14.85 
3.37 
4.40 
1.51 
2.25 

BETR 
DPM 

12.95 
902.40 

6105.51 
20.62 
16.20 
14.81 
19.46 

33. 80 
112.25 
34.34 

. 30.76 
40.76 
47.13 

4259.93 
79.23 
50.16 
18.06 
35.74 
34.50 
29.69 

22.72 
12.02 
12.72 
14.01 
13.10 

28.76 

ia. 76 

RLPHR BETR TOD CLOCK 
2-SIGMcI 2-SIGMR HR:MN:SEC 

115.47 .% 21.82 
1.06 % 3.19 
7.06 % 1.23 

40.00 % 20.20 
57.73 % 20.05 
47.14 Z 10.89 , 

70.71 % 16.22 
53.45 % 15.16 

53.45 % 15.07 
47.14 % 14.32 
40 .3  % 12.96 

6.21 % 1.47 
47.14 % 10.41 
55.47 % 12.00 
70.71 % 19.42 

'60.30 % 14.02 
55.47 ir 15.03 
66.66 % 16.01 
50.00 % 19.15 
30.06 % 17.81 
60.30. % 22.36 
53.45 z 21.95 
01.64 % 20.05 
70.71 % 21.69 

70.71 % ia.49 

34.~1 z 8.84 

45.813 % 13.15 

% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
z 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 

15: 17: 10 
15: 27 : 22 
15:37:34 
15: 47 : 45 ' 
15:57:56 

16: 10: 18 
16 : 28 : 30 
15:30:41 , 

16: 48 : 52 
16:57:03 
17:09: 14 ' 

17:19:25 
17 : 29 : 37 
17 : 39: 48 
17:Sb: 00 
1 0 m :  11 
10: 1a:22 
i'0: 20: 33 
18 : 30 : 44 

10:51:07 

'19:11:29 
19:21:40 
19:31:51 
19: 42: 03 

16 : oa : 07 

18: 40: 56 

19:Ol: 10 

.. . . .  . .  . .  . .  
. .  

. . .  
. .  .... 

. . . .  . .  
. .  . 

. .  

. .. 



ttfSSSSSSS$XLANL STACKS REQUIRING BETA ANALYSISttt*StXtSSSS 

STACK LOCATION # 

01-7708-ALPHA SOURCE-2368'DPM 

TA-3-29 
I 

I 

TA-21 
TA-43 

a 

a 

rn 

TA-48 . 
I 

a 

I 

. a  

a 

I 

I 

TA-50 
a 

I 

a 

. I  

I 

TA-50-37 
TA-50 . 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
1.7 
18 
'1 9 
20 
2 1  
22 
23 
24 
2 5' 
26 
27 

02-7139-BETA SOURCE-5176 DF'M 

STACK I D *  ANALYZE FOR DATE8 T I M E  d/d 
FE-44 
FE-45 
FE-46 
4HC-FE-1 ( 4 0 1  P R O )  
FE-9A 

FE-12 
FE-34 
FE-11 
FE-15 

'y"" 7~ S7 
1600 

P-32 

No GltCk.5 ' 

HFP 0 WJ 

SFRTFS I 
L L D = 7 1  C/lOMINS* 
Bli;G=5 1920 86 
EFF=O 48 

FE-.l8 
FE-40 

FE-46 
FE-51 
FE-54 
FE-60 
FE-1 
FE-2 
FE-3 
FE-17' 
FE-25 ' 

FE-45 

SERIES I1 ' 

L L D - 6 4  C/lOMINS* 
BKG=4 142 0 12 
EFF=O 43 



. . . . .  

. .  . 

FRI JUL io, 1987 
GRWP FI LANL STFlCKS 

. .  . .  . S W L E  T I #  FlLPHFl 
SN MlDE (NIN,) CWNTS . .  

. .  . .. 

. .  . . .  . .  
. .  

. . .  . .  .: . .  
. .  . . .  

. .  . . . .  . .  
. .  . . .  

. . .  . . .  . .  . 
. . . . . . . 

. .  

. .  
. .  

. .  

L: 1 HPFlL 

3 HPRL 
4 HPRL 
5 HPRL 
6 HPFlL 
7 HPFIL 
8 HPBL 
9 HPBL 

10 HPN 
11 HPFlL 
12 HPFlL 
13 'HPAL 
14 H P K  
15 HPW- 
16 HPRL 
17 HML 
18 HPFU- 
19 HPRL 
'20 HPRL 
21 HPCK 
22 HPRL 

. .  

. .  . . .  

10.00 4 
10.00 34972 
10.00 ' 505 
10.00 . 15 
10.00 32 
10.00 17 
10.00 17 
10.00 9 
10. 00 13 
10.00 15 
10.00 72 
10.00 16. 
10.00 14 
lo! 00 12 
10.00 5 
10.00 11 
10.00 , 11 
10.00 11 
10.00 13 
10.00 3 
10.00 5 
10.00 14 
10.00 15 

COUNTS CPY 

76 0.21 
3997 3497.01 

50.31 
129 1.31 
112 3.01 
114 1.51 

1.51 
172 0.71 

- 
132 1.11 * 1.31 

4107 , 7.01 
383 1.41 
457 1.21 
161 1.01 . 

115 0.31 
138 0.91 
143 0.91 
- 

ii5 , 0.91 
136 1.11 
91 0.11 
la 0.31 
164 1.21 
T 1.31 

BETFI RWIFL 
CPM DPM 

4.77 0.77 
396.87 12951.88 

2647.87 186.33 
10.07 4. 05 
8. 37 11.14 
8.57 5.53 
5.07 5.59 

14.37 2.62 
10.37 4.11 
24.27 4.85 

407.87 25.96 
35.47 5.22 
42.87 4.48 
13.27 . 3.74 
8.67 1.14 

10.97 3.37 
11.47 3.37 
0.67 3.37. 

10.77 4.11 
6.27 0.40 

10.07 . 1.14 
. 13.57 4.40 

6.87 4.05 

. .  

EETR 
DPM 

11.09 
922.95 

6157.83 
23.41 
19.46 
19.93 
11.79 
33.41 
24.11 
56.44 

948.53 
82.48 
99.69 
30.86 
20.16 
25.51 
26.67 
20.16 
25.04 
14.58 
23.41 
31.55 
15.97 

RWFI BETFI TW CLOCK 
2-SIGW 2-SIGM HR:ISN:SEC 

100.00 % 22.94 % 
1.06 % 3.16 % 
8.89 % 1.22 % 

51.63 % 17.60 % 
3535 % 10.89 % 
48.50 % 10.73 i! 
48.50 % 22.50 % 
66.66 % 15.24 % 
55.47 % 17.40 % 
51.63 % 12.14 % 
23.57 % 3.12 % 
50.00 % l0.21 % 
53.45 z 9.35 % 
57.73 % 15.76 % 
89.44 % 18.65 % 
60.30 $ 17.02 Z 
60.30 % 16.72 % 
60.30 % 18.65 % 
55.47 % 17.14- % 

115.47 % 20.96 Z 
89.44 % 17.60 % 
53.45 % 15.61 % 
51.63 % 20.30 % 

15:40:22 - 
15: 50: 34 
16 : 00 : 46 
16: 10:58 
16:21:09 
16:31:20 
16:41:31 
16 : 51 : 42 
17:01:53 
17:12:05 
17:22: 16 
17 : 32: 27 
17 :42 : 38 
17 : 52: 43 . 

18:03:01 
.18: 13: 12 
10 :23: 23 
18 : 33: 34 
18 : 43: 45 
1 8 : 53: 56 
19 : 04 : 07 
19:14: 19 
19: 24 : 30 

. .. i . .  . . .  . . .  . . .. . .  . .  . .. . . .  

. _  



._  . .. . . i -  

S S S t S S X S d t t f L A N L  STACKS REQUIRING BETA A N A L Y S I S t S t S t S X t S S S t  

01-7708-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5'176 DF'M 

STACK LOCATION 9 STACK I D *  ANALYZE FOR DATE8 T IME 

TA-3 -29  
I 

I 

TA-21  
t .TA-43  

I 

I 

TA-48 
I 

I 

I 

I 

I 

I 

I 

I 

TA-50  
I 

I 

I 

m 

I 

TA-50-37 
TA-50  

03 
04  
05 
06 
07 
'0 8 
09 
10 
11 
12 
13 
1 4  
15 
1 6  
17 
18 
19 
20 
21 
22 
23 
2 4  
2 5 .  
26 
?? 

FE-44 
FE-45 I 

16- lclz kw , . FE-46  
' 4HC-FE-1 ( 4 0 1  PRO) ~ 

F E - 9 4 4  
FE-IOAA 
FE-12  
FE-34 

FE-15 
FE-18 
FE-40  
FE-45  
FE-46 
F E - 5 1  
FE-54 
FE-60  
F E - I  ' 

FE-2 
FE-3  
FE- 1.7 

FE-27 
F E - 1  
FE-6 

FE-11. 

FE-2.5 

I 

I 

I .  

I 

I 

I 

I 

m .  
I' 

SFRTFS I 
LLD=71 C/lOMINS. 

SERIES I 1  
LLD=64 C/lOMINS, 

. B K G = 4 a 1 4 2 0 . 1 2  
EFF=O 43 

J 

c 



. . . . . . . . . .. . 

. .  . 

. . .  . . . . . .  

. .  

?: 

. . .  . . .  

J' 
FA1 JUL 17, 1987 
GAWP A LRNL STC\CKS 

WMPLE TIME. NPHR 3ETR 
SN CODE (MIN.) COUNTS COUNTS 

E: 1 H F K  

3 HPRL 
4 HPPL 
5 HPRL 
6 HPRL 

' 7 HPRL 
8 HPRL 
9 HPRL 

10 HPFlL 
11 HPRL 
12 HPRL 
13 HPRL 
14 tiPRL 
15 hFFtL 
16 HPqL 
17 HPRL 
ia HPRL 
19 HPRL 
20 HPRL 
21 I-lPflL 
22 HPRL 

. 23 HPRL 
24 HPRL 
25 H P K  

' 26 HPRL 
27 HPRL 

10.00 3 
10.00 ' 34988 
10.00 547 
10.00 9 
10.00 31 
10. Ix) 16 
10.00 ' 19 
io. 00 17 
10.00 14 
10.00 40 
10.00 . 16 
10.00 50 
10.00 15 
10.00 ' 12 

10.00 503 
10.00 485 
10. 00 7 
10.00 13 
10.00 15 
10.00 10 
10.00 17 
10.00 73 
10.00 10 
10.00 18 
10.00 3 
10.00 11 
10.00 7 

10.00 581 

72 
3770 

@4& 
1 8  
93 

11* 

220 
c83 
7 

162 
552 
179. 

,1214 
318 

2067 1 
i7476 
17914 

273 
' 440 

..- 

217 
173 
- 

. - 107 
129 
121 
94 
96 

__c - 

1 45 

RLPH 
CPPl 

0.11 
3498.61 

54.51 
0.71 
2.91 
1.41 
1.71 
1.51 
1.21 

1.41 
4.81 
1.31 
1.01 

57.91 
50.11 
48.31 
0.51 
1.11 
1.31 
0.81 
1.51 
7.11 
0.81 
1. €1 
0.11 
0.91 
0.51 

3. ai 

BETFI FILPHR 
CPM DPH 

4.37 0.40 
374.17 12957.81 

2621.17 . 201.88 
9.57 2.62 
6.47 10.77 
8.47 ' 5.22 
5.47 6.33 

. 19.17 5.53 
13.37 4.48 
52.37 14.11 
15.07 5.22 

28.97 4. B5 
25.07 . 3.74 

118.57 . 17.81 

2064.27 214.48 
1744.~1 185.59 
17813.57 178.92 

24.47 1.88 
41.17 4.11 
18.87 4.85 
14.47 3.00 
15.87 5.59 
10.07 26.33 
9.27 3.00 
6.57 5.96 
6.77 0.40 

10.17 3.37 
11.67 1.88 

BETFl RLPHR BETFI 
DPM 2-SISMFI 2-SIGMCI 

10.16 
870.16 

6095.74 
22.25 
15.04 
19.69 
12.72 
44.58 
31.09 

121.79 
35.04 

275.74 
67.37 
60; 16 

4800.62 
4057.60 
4159.46 

56.90 
95.74 

33.65 
36.90 
23.41 
21.55 
15.27 
15.74 

. 23.65 
27.13 

43, a8 

115.47 
1.06 
8.55 
66.66 
35.92 
50.00 
45.88 
48.50 
53.45 
31.62 
50.00 

51. 63 
57.73 
a. 29 
8.91 
9. 08 

75.59 
55.47 
51.63 
63.24 
48.50 
23.40 
63.24 
47.14 

115.47 
60.30 
75.59 

2a. 20 

% 23.57 % 
% 3.25 Z 
% 1.23 % 
% 17,96 % 
% 20.73 % 
% 18.81 % 
% 21.95 % 

% 15.71 % 
% 8.51 % 
% 14.94 % 
% 5.74 5 
% 11.21 % 
% 11.00 ./. 

% 1.51 % 
% 1.49 % 
% 12.10 % 
% 9.53 % 
% 13.57 % 
% 15.20 % 
% 14.62 % 
% 17.60 % 
I 18.18 % 
% 20.62 % 
% 3.41 % 
% 17.54 % 
% 16.60 % 

;c 13.48 % 

% 1.39 % 

iOD. CLDCK 
HR: NN: SEC 

15:21:29 
15:31:41 
15:41:53 :; 

15:52:04 : 

16:02: 15 
15:12:26 
16:22:37 
16 : 32 : 49 
16 : 43 : 00 
1653: 11 
17: 03 : 22 
17:13:33 
17 : 23 : 44 
17:33: 56 
17:44:07 
17:54:19 
18:04:30 
10:14:42 

18: 35: 04 

18:55:26 
19:05:38 
19:15:49 
19: 26 : 00 ' 

19:36: 11 
19: 46: 22 
1956 : 33 

ia: 24 : 53 

ia : 45 : i5 

OPERATION COMPLETE 

. .  . .  . .  . .  
. . .  . . .  

. . . . . . .. . .  . . .  
. .  . . .  

. .  

. .  , .  
. .  . .  . .  

. .  
. .  . . .  
.. . 

. .  . . .  
, .  . .  . .  

. .  
. .  

. .  



t t  X S S S S S ~  SSSL ANL . S T A C K S  REQU I R I NG BETA ANAL Y s I ~ * * t t t t * t t ~ t t  
. .  

01-7708-'ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 KlPM 

STACK LOCATION # STACK I D *  

TA-3-29 03 FE-44 
B 

B 

FE-45 04  
05  FE-46 

TA-21 06 
t '  4HC-FE-1 ( 4 0 1  PRO) i \ cw  

5 TA-43 

TA-48 

I 

TA-50 

B 

I 

TA-50-37 
TA-50 

07 FE-9AA 
08 FE-1OAA 
09 FE-12 . 

10 FE-34 
11 FE-11 
12 FE-15 
13  FE-18 
14  FE-40 
15  FE-45 
16  FE-46 
17 FE-51 
18 FE-54 
19  
20 
2 1  
22 
23 
24 
25 
26 
27 

FE-60 
FE-1 . .' 

FE-2 
FE-3 
FE-17. 
FE-25 
FE-27. 
FE-1 
FE-6 

B 1660 P-32 

B 

. B  

MFP C$N - I 1  
B 

. B  

B 

I '  

I 

I 

I 

I 

. .  

SFR'IFS I 
LLD=71 C/lOMINS. 

SERIES I1 
LLD-64 C/lOMINS, 
BKG=4* 1 4 2 L  12  
EFF=O 43 

t f  

t, 



SFIMPLE 
SN CODE 

, 100 HPN 

2 HPRL 
3 HPFIL 
4 HP9L 
5 HPRL 

' 6 HPFIL 
7 HPFI? 
8 HPFIL 
9 HPFlL 
10 HPRL 
11 HML 
12 HPFIL 

:-. 13 H P N  
14 HPFIL 
15 HPRL 
16 HPRL 
17 HPFIL 

19 HPN 
20 HPRL 
21 HPRL 
22 HPRL 

. 23HPN 
24 HPN 
25 HPRL 

' 26 HPRL 

. 1 HPGL 

+ 

l a  HPFIL 

TIME 
(MIN. 1 

10.00 
10.00 
10.00 
IO. 00 
10.00 
10.00 
10.00 
io. 00 
10.00 
10.00 
10.00 
10.90 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
1q.00 

OPERFlT I ON COMPLETE 

RLPHR 
coums 

2 
35238 
293 
9 
8 
8 

11 
9 
8 
18 
7 
12 
11 
16 
45 
23 
25 
3 
6 
4 
6 
2 
25 
5 
9 

' 11 
2 

BETI7 
COUNTS 

4;) 
25904 
3 4  
1 27 
164 

- 
- 
_91_ 
137 
113 
309 
i 14 
684 
156 
M 
4748 
910 
1061 
99 
75' 
135 . 
126. 
75 
83 
76 
75 ' 

_70 
50 

- 

- 

RLPHR 
CPM 

0.61 
3523.61 
29.11 
0.71 
0. €1 
0.61 
0.91 
0.71 
0.61 
l.61 
0.51 
1.01 
0.91 
1.41 
4.31 
e. 11 
2.31 
0.11 
0.41 

' 0.21 
0.41 
0.01 
2.31 
0.31 
0.71 
0.91 
0.01 

BETR 
CPM 

4.87 
410.67 
2587.57 
36.57 
9.87 
13.57 
. 6.27 
10.87 
8.87 
27.47 
8.57 
65.57 
12.77 
26.17 
471.97 
88.17 
103.27 
7.07 
4.67 
10.67 
9.77 
4.67 
5.47 
4.77 
4.67 
4.17 
2.17 

#HI7 
DPM 

0.03 
13050.40 
107.81 
2.62 
2 25 

' 2.25 
3.37 
2.62 

5.96 
1.38 
3.74 
3.37 

. 5.22 
15.96 
7.81 
3.55 
0.40 
1.51 
0.77 
1.51 
0.03 
8.55 
1.14 
2.62 
3.37 
0.03 

2.25 

BRR WHCl EETR TOD CLOCK 
DPM 2-SIGMR 2-SIGMR HR:MN:SEC 

11.32 
955.04 
6017.60 
85.04 
22.95 
31,55 
14.58 
25.27 
20.52 
63.88 
13.93 
152.48 

' 29.69 
62.25 

1097.66 
205.04 
240.16 
16.44 
10.86 

. 24.81 
22. ?2 
10,86 
12.72 
11.09 
10.86 
9.69 
5.04 

141.42 
1.06 
1!.68 
66.66 
70.71 
70.71 
60.30 
6€* 66 
70.71 
47.14 
75.59 
57.73 
60.30 
50.00 
29.81 
41.70 

' 46.00 
115.47 
81.64 
100.00 
81.64 
141.42 
40.60 
89.44 
66.66 
60.30 
141.42 

z 22.79 % 
% 3.11 % 
% 1.24 % 
% '10.07 % . 

% 17.74 % 
% 15.61 % 
% 20.9€ %. 
% 17.08 % 
% 18.49 % 
% 11.48 % 
X 18.73 % 
% 7.64 % 
% 16.01 % 
X 11.62 % ,  
% 2.90 % 

. % 6.62 X 
X 6.14 % 
% 20.10 % 
% 23.09 % 
% 17.21 % 
% 17.81 % 
% 23.09 X 
Z 21,95 % 

% 23.09 Z 
Z 23.90 % 
% 28.20 % 

Z 22.94 % 

15 : 07 : 07 
15: 17: 19 
15:27:31 ' 

15: 37: 42 
15: 47 : 53 
i5 : 58:04 
ima: 15 
16:18:26 
16:26:3 
16:38:49 
16:43:00 
1659: 11 
17 : 09: 22 
17: 19:?3 
17 : 29: 44 
17 : 39 : 56 
17 : 50: 07 
18:00: 18 
18: l0:29 
18 : 20 : 40 
18:30:51 
1a:41 :02 
ie:si:i3 
19:01:24 
19:11:36 
19:21:47 
19:31:58 

. .  



. . _. 
.. - 

.. _i 
. .  L . .  

i - L  - _- 

f S t X f f t t f t S b L A N L  STACKS REQUIRING BETA A N A L Y S I S * * S t S t t t t S S t  

01-7708-ALPHA SOURCE-2368 DPfl 
02-7139-BETA SOURCE-5176 DPH 

TA-3-29 
I 

I 

TA-21  
? '  TA-43 

I 

' I  

I 

TA-48 
I. 

I 

I 

I 

I 

TA-50  
I 

I 

I 

TA-50-37  
TA-50  

03 
' 0 4  

05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 
27 

STACK LOCATION. t 

SFRTFS I 

STACK I D ,  

FE-44 
FE-45  
FE-46  
4HC-FE-1 ( 4 0 1  
FE-9AA 
FE-1OAA 
FE-12  
FE-34 
F E - 1 1  
FE-15 

FE-40  
FE-45  
FE-46 
F E - 5 1  
FE-54 
FE-60  
F E - 1  
FE-2  
F E - 3  
FE-17  
FE-25 
FE-27  
F E - 1  
FE-6  

FE-18  . 

I I 
I 

W 

I. 

I oboa 

LLn=71- C/lOMI NS * LLD-64  C/lOM.INS, 
EKG=5 1 9 2 0  86 EKG=4 1 4 2 0  6 12 
.EFF=O 48 EFF=O 43  

. .  



. . .  . . .  .... _, . . . . . . . . . .  

. . .  

. . . . . . . .  . . . . .  . ._. 

. .  . .  
. . . .  . .  . .  . . . . . . .  . . . .  . . .  . . . .  

. . .  . . .  . . . . . . . . .  . . . .  . . . . .  . . . . . . .  
. .  . . . .  

FRI JLt 31, 1907 
GROUP R LML STRCKS 

SRMPLE TIME 
SN CODE (#IN.) 

L: 1 HPRL 

3 HFRL 
4 HPFlL 
5 HPFIL 
6 KPRL 
7 HWL 
0 HPRL 
9 HPRL 
10 HPFlL 
1 1  HmL 
12 HPRL 
13 HPRL 
14 HPFV 
15 HPAL 
16 HPRL 
17 HPRL 
18 H P N  
19 HPRL 
20 HPRL 
21 WFIL 

' 22 HPRL 
23 HPFlL 
24 HPRL 
25 HIjdL 
26 HPRL 
27 HPRL 
20 HPRL 
29 WAL 

14.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.60 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
.lo. 00 
IO. # 
10.00 
10.00 
10.00 
10.00 
10. 00 
10.00 
KL00 
10.00 
10.00 
10.00 
10.00 

#HR 
COUNTS 

1 
34750 
253 

1 
3 
6 
10, 
16' 
7' 
12 
5 
9 
17 
13 
85 
196 

10 
4 
4 
13 
11 
11 

' 4  
12 
3 
4 
13 
3 
6 

157 

-. COUNTS CPM 

. 64 -0.09. 
4070 3475.61. 
25796 25.11 

91 0.11 
- 9 r  -0.09 

109 0.41 

121 1.41 

- & 0. 01 

05' 0.51 

,&5 ~ 0.31 
270 0.71 
243 1.51 
'a# 1.11 
7721 8.31 

1650 1 19.41 
12364 15.51 
316 ' . 0.01 
197 0.21 

s? 229 1.01 

217: 0.21 ' 

ir 149 ' 1.11 
135 0.31 
92 0.91 
99 0.21 
132 . 1.01 
95 . 0.11 

67 1.11 

- & 0.21 

05 0.11 
91 0.41 

EETR 
CPM 

3.57 
404.97 
2576.77 

6.17 
6.27 
8.07 
3.87 
9.27 
5.67 
19.17 
7.67 
24-17' 
21.47 
20.57 
769.27 
1655.27 
1233.57 
20.77 
16.07 

' 18.07 
12.07 
10.67 
6.37 
7.07 
10.37 
6.67 
3.37 
3.07 
5.67 
6.27 

. FlLPHFl 
DPM 

-6.33 
12872.63 

93.00 
-0.33 

. 0.40 
1.51 
3.00 
5.22 
1.80 
3.74 
1.14 
2. .R 
5.59 
4.11 

71.80 
57.44 
3.00 
0.77 
0.77 
4.11 
3.37 
3.37 
0.77 
3.74 
0.40 
0.77 
4.11 
0.40 
1.51 

30. n 

OPERATION COMPLETE 
. . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  . . . .  . . .  . . .  . . .  

. .  

. . .  . .  . .  . .  . . . .  . . . . . . . . .  . . . . .  . . .  . .  . .  
. .  . .  

. . .  . . . . . .  . . . . . . .  . .  . . .  - 
, .  

. . . .  

8.30 
941.79 
5992.40 
14.34 
14.58 

. 10.76 
9.00 
21.55 
13.10 
44.58 
17. E3' 
56:20 
49.93 
47.03 

1709.00 
3049.46 
2868.76 
66.90 

43.08 
20.06 
24.01 
14.81 
16.44 
24.11 ' 

15.51 
7.83 
9.00 
13.10 
14.58 

39.23 

200.60 % 25.06 % 
1.07 % 3,13 Z 
12.57. % 1.24 % 
200.00 % 21.00 rx 
115.47 % 20.96 % 
61.64 % 19.15 Z 
63.24 % 24.43 % 

75.59 % 21.69 % 
57.73 % 13.40 % 
09.44 % 19.51. X 
66.66 % 12.17 Z 
40.50 % 12i83 % 
55.47 % 13.07 % 

14.20 % 1.55 % 
15.96 % 1.79 % 
'63.24 % 11.25 X 
100.00 ;i 14.24 % 
100.00 Z 13.57' Z 
55.47 % 16.30 % 
60.30 Z 17.21 % 
60.30 % 26.85 % 
100.00 % 20.10 % 

. 57.73 Z 17.40 % 
115.47 % 20.51 % '  
'100.00 % 25.40 % 
55.47 % 24.43 % 
115.47 % 21.69 % 
81.64 Z 20.96 % 

50.00 % 18.18 % 

21.69 ' %  2.21 Z 

TOD CLOCK 
HR:MN:SEC , 

15:30:39 
15:48:51 i; 

15:59: 03 -i 
' 16:09: 14 
16:19:25 
16: 29 : 35 
16: 39 : 48 
16: 49 : 59 
17:00: 10 
17:10:21 
17 : 20 : 32 
17: 30 : 44 
17:40:5S 
1751 :06 
16:01:10 
18: 11 :29 
!0:21:41 
10:31:52 
10:42:03 ' 

10:52:14 . 

19: 02 : 26 
19: 12:37, 
19 : 22: 48 
19: 32: 59 
19:43:10 
1953: 22 
20: 03: 33 
20: 13:M 
20: 23: 55 
20: 34 : 06 

. . . . . . . . . . . . . . . . . . . .  --. . . . . . . . . . . . . . . .  . . . . . . .  .... . . . .  
. .  . .  . .  . .  

. . .  . . .  . .  . .  . . .  . . .  . . .  . . . . .  .._; . ,  . . .  . .  
. .  

. .  . . . .  . .  

. . . .  . .  . .  . .-.. . .  . .  . .  

. . .  
. . . .  . .  . . .  . . . . . . . . . .  . .  . .  . .  

. . .  . . . . . . . .  . .  
. .  . . .  . .  

. .  . . .  . . .  . . .  . .  . .  
. . .  . .  

. . .  . .  . . . .  
. .  . .  

. .  . .  

. .  
. . . . . . . . . . . . . . . . . . . . . .  . . . .  ..... . . .  . . . . . . . .  . . . . . .  . . .  . .  . . _  , 

. .  
. .  

. .  . .  

. .  

. . .  
. . . . .  . .  . . .  . .  . . . . . . .  I . .  .i.. . . . .  . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . .  

. .  . .  . .  

. .  

. .  
' . .: 

. . .  

. .  .. , ' .  

. . .  

. .  . .  

. .  . .  . .  
. .  



._ . .? ' .- . - 
0 5 7 y 4 * .  

... _.  

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 IlPM 

f i f h  
STACK L O C A T I O N  # S.TACK I D *  ANALYZE FOR DATES T I H E  

T A - 3 - 2 9  03 FE-44 MFP 
I 

I 
0 4  FE-45 
0 5  FE-46 

I 

I 

T A - 2 1  06 4HC-FE-1 ( 4 0 1  PRO) I f6db 
TA-43 0 7  FE-9AA P - 3 2  

I 

I 
0 8  FE-1OAA 
0 9  F E - 1 2  

I 

I 

rn 10 FE-34 
TA-48 11 ~ ~ - 1 1  

I 

MFP 
l 1 .  12 F E - 1 5  

13 ' FE-18 
1 4  .FE-40  
15 FE-45 
1 6  FE-46 

1 .  1 7  F E - 9 1  
18 F E - 5 4  

I 

I 

I 

I 

I 

I 

I 

I 

I 

I I 

I 

TA-50 
I 

I 

I 

I 

I '  

T A - 5 0 - 3 7  
TA-50 

19 
20 
2 1  
22 
2 3  
2 4  
2 5  
2 6  
2 7  

F E - 6 0 .  
F E - 1  
F E - 2 .  
F E - 3  
F E - 1 7  
F E - 2 5  
FE-27 
F E - 1  
F E - 6  

SFRJFS I 
LLD=71 C / l O M I N S *  

1 .  

1 .  

I 

I 

rn 

I 

I 

rn 

I 

SERIES I1 
LLIlr.64 C/lOMINS, 

BK'G=5 1 9 2 0  86 BKG=4 a 1 4 2 0  e 12 
EFF=O 4 8  EFF=O 0 4 3  



I 

FRI RUG 07, 1787 
. GROW R LRNL STRCKS 

SRMPLE TIME 
SN CODE IMIN.) 

. 100 HPRL 
1 HPRL 
2 HPRL ' 

3 HPRL 

5 HPFIL 
-. . 6- HPRL 

7 HP4L 
8 WRL 
9 HPFU. 

10 HPRL 
11 HPRL 
12 HPRL 
13 HPRL . 

14 HFRL 
15 HPRL 
16 HPRL 

,, 17 HPRL 
I' 18 HPRL 

J.7 HPRL 
.a HPFEL 
21 HPFIL 
i22 HPPL 

. 23 HPRL 
" 24 HPRL 

' 25 HPRL 

.. .: 27 HPRL 

.. 4 HPRL 

, Ce, waL 

10.00 
!0.00 
10.00 
10.00 
10.00 
10.00 
!0.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10;OO 
10. 00 
10.00 
10.00 
10. 00 
10.00 
10.00 
10.00 

RLPHR 
COUNTS 

8 
34547 
443 
7 
3 
4 
4 
10 
4 
21 
8 
88 
12 

, '  11 
' 2 5 3  

50 
89 
5 
7 
10 
6 

17 
8 

' 3  
11 
13 
5 
13 

RLPHR 
COWTS CPM 

% 
BETR 

74 0.61 
4120 3454.51 

4;: :; 

#- ;:;; 
104 0.11 

Jj# p.21 

76 ' 0.21 
233 1.71 

. 77 0.61 
3653 8.61 
302 ' 1.01 

0.91 
12536 25.11 
2370 4.01 
4470 8.71 

119 0.31 
123 0.71 
171 0.81 

75 1.51 
11.4' 0.61 
70 0.11 
131 0.71 

0.31 
86 1.11 

E 0.41 

& 1.11 

BETR 
CPM 

4.57 
407.17 
2571.77 

7.47 
7.57 
4.67 
5.27 
5.37 
4.77 
20.47 
4.87 

3e. 47 
27.37 
E.  77 

1250.77 
234.17 
444.17 
9.07 
9.47 

9.37 
6.67 
8.57 
4.17 
10.27 
6.47 
6.07 
5.77 

k 7  

FILPHR 
. DPM 

2.25 
12794.48 
163.37 

1.88 
0.40 
0.77 
0.77 

0.77 
7.07 
2.25 
31. 68 
3.14 
3.37 
73.00 
17.81 
32.25 
1.14 
2.62 
3.00 
1.51 
5.57 
2.25 
0.40 
3.37 
4.11 
1.14 
4.11 

3.00 

EETR 
DPM 

10.62 
751.55 
5780.86 
17.37 
17.60 

' 10.86 
12-25 
12.48 
11.07 
47.60 
11.32 
842.75 
63.65 
53.41 

2908.76 
544.58 
1032.95 
21.07 . 

22.02 
33.18 
21.79 
15.51 
17.73 
7.69 
23.88 
15.04 
14.11 
13.41 

RLPHR BEiR 
2-SIGMFI 2-SIGMR 

70.71 % 23.24 % 
1.07 % 3.11 X 
7.50 % 1.24 % 
75.59 X 17.70 % 
115.47 ?! 19.61 % 
100.00 %. 23.07 % 
100.00 % 22.22 % 
63.24 % 22.08 % 
100.00 % 22.74 % 
43.64 % 13.10 X 
70.71 % 22.77 % 

' 21.32 % 3.30 % 
57.73 % 11.50 % 
60.30 % 12.45 % 
12.57 % 1.78 % 
28.28 % 4.10 % 
21.19 % 2.79 % 
87.44 % 18.33 % 
66.66 % 18.03 Z 
63.24 % 15.27 X 
81.64 Z f8.10 S 
48.50 % 20.51 X 
70.71 Z 18.73 % 
115.47 % 23.90 % 
60.30 % 17.47 % 
55.47 % 20.73 % 
89.44 rr 21.19 % 
55.47 % 21.56 % 

?OD CLOCK 
HR : EN: SEC 

14 : 45: 37 
14 : 55: 51 
15: 06: 03 
15: 16: 15 
15:26:26 
15 : 36: 37 
15:46:48 
15 : 56 : 59 
16:07: 11 
16:17:22 
16: 27 : 33 . 

16: 37 : 44 
16: 47: 56 
16: 58:07 
!7:08: 18 
17:18:30 
17 : 28: 4 1 
17 : 38 : 52 
17: 49: 03 
1757: 14 
18:09: 26 
18:19:37 
18: 27: 40 
18:39:57 

' 18:N: 10 
17:00: 22 
17: 10:33 
19 : 20 : 44 

UPERRTION COMPLETE 



r. 

. .. 

. ,  

STACK LOCATION I 

01-7708-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5176 DPM 

TA-3-29 
I 

. I  

T A - 2 1  . 

TA-43 
I 

I 

- I  

TA-48 
I 

I 

W 

I 

I 

I 

. I  

I 

. .  

TA-50 
I 

I 

I 

I 

I 

TA-50-37 . 
TA-50  

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 
27 

SFRTES I 
LLD=71 C / l O M I N S *  
BKG='5 1920 86 
EFF=O 48 

STACK I D *  ANALYZE FOR DATE8 TIME 

FE-44  
FE-45  
F E - 4 6  
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
F E - I O A A  
FE-12  
FE-34  
F E - 1 1  
F E - 1 5  

' FE-18  
FE-40  
FE-45  
FE-46 
F E - 5 1  . 

FE-54 
F E - 6 0  
F E - 1  
FE-2  
FE-3  
F E - 1 7  
FE-25 
FE-27  
F E - 1  
FE-6  

n i p  
I 

I 

I 

m 

I 

m 

I 

8 

I 

I 

I 

m 

I 

SERIES I1 
LLO-64 C / lOMINS,  
B K G = 4 * 1 4 ? 0 * 1 2  
EFF=O 43 



FRI W6 14, 1987 
GROUP R LRNL STFlcKS 

SRMPLE 
SN CODE 

1 HPPL 

3 HPRL 
4 HPFlL 
5 HPRL 
6 HPRL 
7 HPRL 
8 HPRL 
9 H P N  
10 HFRL 
11 H P R  
12 tiPRL 

. 13 HPRL 
14 HPM 
15 HPRL 
16 HPRL 
17 HPRL 

' 18 HPRL 
19 HPRL 
20 WRL 
21 HPRL 
22 HPClL 
23 HPRL 
24 .WcK 
25 HPRL 
26 H P K  
27 HPRL 

L 

. .  

, TIME 
IMIN. 1 

10.00 
10.00 
10.00 
10.00 
10.00 
10.Il0 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

FlLPHR B~ FILFJHR 
COUNTS COUNTS CPM 

3 57 0.11 
34513 3930 3451.11 

soa 25904 50.61 
12 - 116 1.01 
5 ! 12 0.51 

UPERRTION COMPLETE 

6 108 0.41 
13 ai 1.11 
20 .1 
5 '  96 
21 ' 215 

105 
26 669 
10 172 
16 49v 
148 5686. 
24 819 
19 5BB 
9 103 
3 113 

7 '  139 
12 112 
6 123 
a 106. 
9 146 

81 9 

9 75 

12 -c 

3 j l 0 ,  

- 
a4 - a 

1.81 
0.31 
1.91 
1.91 
2.41 
0.61 
1.41 
14.61 
2.21 
1.71 
0.71 
0.11 
0.11 
0.51 
1.01 
0.41 
0.61 
0.71 
0.71 
0.61 
0.71 

BET-Fl 
CPM 

2. a7 

a. 77 
e. 37 

390.17 
2595.57 

7.97 
5.27 
9.37 
6.77 
18.67 
7.67 
64.07 
14.37 
26.57 
565.77 
79.07 
55.97 
7.47 

14.17 
11.07 

9.47 
7.97 
11.77 
5.27 
5.57 
4.67 

a. 47 

a. 37 

W H R  
DPM 

0.40 
127t31.13a 
ia7.44 
3.74 

. 1.14 
1.51 
4.11 
6.70 
1.14 
7.07 

. 3.74 

3.00 
5.22 
54.11 

6.33 
2. 62 
0.40 
. 0.40 

3.74 
1.51 
2! 25 
2.62 
2.62 
2.25 
2.62 

a. 92 

a. ia 

1. aa 

BETR. RLPHFl E T A  TOD CLOCK 
DPM 2-SIGMR 2-SIGirzFI HR:MN:SEC 

6.67 
907.37 
6036.20 
20.39 
19.46 

12.25 
21.73 
15.74 
43.41 

149.00 
33.41 
61.73 

1315.74 

130.16 
17.37 
19.63 
32.95 
25.74 
19.46 
22.02 

27.37 
12.25 
12.95 
10. a6 

ia. 52 

17. a3 

1133. aa 

ia. 53 

. ... . .  
. .  

. . .  

, .  

. .  

. .  . 
. . .  . .  

. .  . .  . .  . .  . .  
. . :  .: 

. .. . .  

. .  
. .  . .  . .  
. .  . . .  . . . .  . . .  . .  



. .. 

t * S t f l t t * t t f L A N L  STACKS REQUIRING BETA A N A L Y S I S * t t S t S t t t S t t  

STACK LOCATION t 

TA-3-29 
I 

I 

TA-21 
TA-43 

rn 

a 

I 

TA-48 
I 

rn 

I 

a 

I 

I 

I 

I 

TA-50 
I 

a 

I 

I 

I 

TA-50-37  
TA-50  

03 
0 4  
05 
06  

' 07 
08 

' 0 9  
10 
11 
12 
13 
1 4  
15 
16 
17 
l e  
19 
20 

' 2 1  
22 
23 
2 4  
25 
26 
27 

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 UPM 

STACti I D *  ' ANALYZE FOR 

FE-44  HFP 

SFRTES I 
LLf1=71 C/lOMINS* 

FE-45  I 

FE-46 
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA P - 3 2  
FE- lOAA I 

FE-12 a 

FE-34 
F E - 1 1  MFP 
FE-15  I 

FE-18  
FE-4.0 a 

FE-45  ' .  I 

FE-46 
FE-51  
.FE-54 a 

FE-60  a 

F E - 1  I 

FE-2 I 

FE-3 I 

FE-17  I 

FE-25 I 

FE-27 I 

FE-1  I 

a 

. I  

8 

I .  

FE-6>&0 F;/l+p4g a 

SERIES I1 
LLD-64  C/lOflINS, 



_..: . .. '. . . . . . , .  . I  
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. .  . .  .. . 

. .  . .  . .  . .  . 

, , . . , , . . . . . .. . .  

. .  

. .  . .  . ... . 

, .  

OPEMTION COMPLETE 

MON Wi 24, 1987 
GROUP R U !  STRCKS 

SRMRE 
SN CODE 

00 HPRL 

3 H P R  
4 HPRL 
5 WRL 
6 HPRL 
7 HPRL 
8 HPRL 
3 HPRL 
10 HPRL 
11 HPF\L 
12 HPRL 
12 HPRL 
14 KPRL 
15 RPRL 

17 HPRL 
18 HPRL 
19 HPbL 
20 HPRL 
21 HPRL 
22 HPRL 
23 HPRL 
24 HPRL 
25 HPRL 
26 HPRL 

16 'HPRL 

. TIME 
(MIN. 1 

10.00 
10.00 
10.00 
10. 00 
io. 00 
10.00 
10.00 
10.00 
10.00 
i0. 00 
10.00 

10.00 
10.00 
10.00 
10.00 
10.60 

' 10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
16.00 
19.00 
10.00 

10. $0 

-. --_ 

. .  . .  

. .  

LPHR 
COUNTS 

2 
35027 
373 
7 
5 
3 

11 
2 
5 
9 
13 

' 35 
11 
25 

3015 
83 
17 
10 
14 
17 
11 
19 

' 15 
3 
6 
7 
3 

. .  . .  

RLPHR BETR WHR BETR RLPHR BETR TOD CLUCK 
CPM CPM .DPM WM 2-SIGMR 2-SI6MR HR:M:SEC. 

BETR 
COUNTS 

55 
4104 

75 
93 
'127 
70 
127 
80 

,309 

2393 
1306 * 

221355 
14166 
935, 
408 
147 

662 
149 ' 

96 
. 80 

' 8 3  

€4 

- - 

3 

A 
I 

0.01 
3502.51 
37.11 
0.51 
0.31 
0.11 
0.91 
0.01 ' 

0.31 
0.71 
1.11 
3.31 
0.9! 
2.31 . 

30!. 31 
8.11 
1.51 
0.81 
,1.21 
1.51 
0.91 
1.71 
1.31 
0.11 
0.41 
0.51 
0.11 

2.67 
407.57 
2580.57 

4.67 
6.47 
9.87 
4.17 
10.07 
5.97 
28.07 
5.37 

236.47 
127.77 
308.57 

23192.67 
1413.77 
90.67 
37.97 
11.87 

57.37 
12.07 
6.77 
5.17 
5.47 
5.77 
3.57 

72. n 

0.03 
12972.25 
137.44 
1.88 
1.14 
0.40 
3.37 
9.03 
1.14 
2.62 
4.11 
12.25 
3.37 
8.55 

1 1 15.96 
30.03 
5.59 
3.00 
4.48 
5.59 
3.37 
6.33 
4.85 
0:40 
1.51 
1.68 
0.40 

6.20 
347. 
5001.32 

!Os 86 
15.04 
22.95 
9.69 
23.41 
13.88 
65.27 
12.48 

,549.93 
297.13 
717.60 

53336.44 
. 3287.83 

210.86 
88.30 
27.60 
169.23 
133.41 
28.06 
15.14 
12.02 
12.72 
13.41 
8.3Q 

141.42 Z 26.76 % 
1.06 % 3.12 Z 

iO .35  % 1.24 X 
75.59 % 23.09 X 
83.14 % 20.73 I 
115.47 % 17.74 X 
60.30 % 23.90 X 
141.42 % 17.60 X 
83.44 X 21.2 x 
66.66 % 11.37 % 
55.47 ;i 22.08 x 
33.e0 % 4.08 % 
60.30 % 5.53 % 
#,00 % 3.58 y. 
3.64 % 0.41 X 
21.35 % 1.68 X 
48.56 % 6.54 X 
63.24 Z 9.30 % 
53.45 % 16.49 % 
48.50 % 7.27' % 
50.30 % 8.15 % 
45.88 Z 16.38 X 
51.63 % 20.41 X 
115.47 % 22.36 % 
81.64 Z 21.95 % 
75.59 X 21.56 X 
115.47 5: 25.00 Z 

16:07:15 
16: 17:27 
16: 27: 39 
16: 37 : 50 
!6:48:01 
16:58: 1P 
17 : 08: 24 
17:18:35 
17: 28: 46 
17 : 38: 57 
17 : 49 :OB 
17 : 59 : 20 
18:09:31 
18:19:42 
18: 29: 59 
18:40:11 
18: 50: 22 
19: 00 : 33 
19: 10 : 44 
19:20:5€ 
19 : 31 : 07 
19:41: 18 
19:51:29 
20:01: 40 
20: 1 1 : 52 
20:22:03 
2022: 14 

. . . . .  
a .  

. .  . . . .. . . .  . .  

I 

. '1 



-L I . .  . . 

L %. 

01-7708-ALPHA SOURCE-2368 DPfl 
02-7139-BETA SOURCE-5176 UPM 

STACK LOCATION # STACK I D *  ANALYZE' FOR DATE8 T IME 

TA-3-29 03 FE-44  
0 4  FE-45  I 

MFF 
I 

I 05 FE-46  
T A - 2 1  06 4HC-FE-1 ( 4 0 1  PRO) 

I 

I 

r TA-43 07 FE-9AA' P - 3 2  
I 08 FE-1OAA I 

I 09 FE-12  I 

I 

TA-48 
I 

I 

n 

I 

I 

I 

I 

I 

TA-50 
I 

I 

I 

I 

10 FE-34 
11 F E - 1 1  
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21  
22 
23 
2 4  

FE-15  
FE-18  
FE-40  
FE-45 
FE-46 
F E - 5 1  
FE-54  
FE-60  
F E - 1  
FE-2  
FE-3  
F E - 1 7  
FE-25 

I 25 FE-27 
TA-50-37 26 F E - 1  
TA-50  27 ,FE-6 

\ 

I 

MFP 
I 

I 

I 

I 

I 

' I  

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

SERIES I1 
L L D - 6 4  C / l O M I N S *  
BI(G.=4 e 1 42 0 12 
EFF=O 43 



..... .- .. , ........................... . . .  . . .  I .  

. .  

. . . .  

. .  

. . . .  

k 

, .  

. .  

. . .  . . .  . .  . . .  . . .  

. . .  
. .  

. .  

SIMPLE 
SN CODE c. 1 HPRL 

3 HPRL 
4 HPRL 
5 HPflL 
6 HPRL 
7 HPflL 
8 HPRL 
9 HPRL 
10 HPRL 
11 HPRL 
12, HPGL 
13 HPFlL 
14 !iPRL 
15 HPQL 
16 HPRL 
17 HPRL 
18 HPAL 
19 HPRL 
20 HPRL 
21 H F k  
22 HPRL 
23 HPRL 
24 HPW. 
25 HPRL 
26 HPRL 
27 HPFIL 

. . .  . . . . .  

FRI RUG 28, 1987 
GROUP R LRNL STliCKS 

TIME 
09IN. 1 

10.00 
10.00 
10.00 
10.00 

.lo. 00 
10.00 
10.00 
10. 00 
10.00 
10.00 
10. 00 
13.00 
10.00 
10,#0 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10. 00 
10.00 

.... . .  

... 

RLPHR 
COINTS 

4 
35011 
339 
8 
10 
7 
5 

11 
9 
17 
5 
12 
20 
46 

3523 
215 
123 
10 
3 
13 
11 
17 
13 

' 13 
2 
6 
15 
4 

. . . .  . . .  

... 

. . .  

. .  

ClLPHR BETFI RLPHR BETR ' RLPHA EETR TOD CLOCK 
1/ 

EETR 
C!"TS CPM CPM DPM DPM 2-SIGMR 2-SIGMR HR:W:SEC 

67 0.21 3.87 0.77 9.00 100.00 Z 24.43 % '  15:06:05 '. 

3888. 3500.91 365.97 12966.33 897.60 1.06 % 3.20 % 15:16:17 .: 
83 
143 
89 
E3 

1 25 
92 
274 

859 
1504 

V - 

a 

455151 -\ . 
19269 
7383 

161 
613 

122 
126 
116 
92 

220 
89 

412 . 

7 

- 

. .  

. . .  

. . .  

33.71 
' 0.61 
0. 81 
0.51 
0.31 
0.91 
0.71 
1.51 
0.31 
1.01 
1.81 
4.41 

352.11 
21,3i 
12.11 
0.81 
0. I1 
1.11 
0.91 
1.51 

' 1.11 
1.11 
0.01 
0.41 
1.31 
0.21 

. .  

2591.27 
5.47 
11.47 
6.07 
3.47 
9.67 
6.37 
24.57 
6.57 
87.07 
147.57 
579.57 

45514.27 
1924.07 
735.47 
38.37 
.13m 27 
58.47 
68.27 
9.37 
9.17 
8.77 
6.37 
4.37 
19.17 
6.07 

124.05 6026.20 . 

2.25 !2.72 
3.00 26. 67 
1.88 i4.11 

3.37 22.48 
2.62 14.81 
5.59 57.13 
1.14 15.27 

1.14 e. 06 

3.74 202.48 
6.70 343.18 
16.33 1347.83 

1304.11 105847.14 
78.92 4474.58 
44.85 1710.39 ' 

3.00 89.23 
4.40 30.86 
4.11 135.97 

. 3.37 158.76, 
5.59 21.79. 
4.11 2L.32 
4,11 20. 3 
0.03 14.81 
1.51 10.16 
4.85 44.50 
0. n 14.11 

. . . . . . . .  . . . .  . . . . . . . . . . . .  . . . . . .  . .  .. . .  

. . .  . .  . .  

10.86 
70.71 
63.24 
75.59 
83.44 
60.30 
66.56 

89.44 
57.73 
44.72 
29.48 
3.36 
13.63 
18.03 
63.24 
115.47 
55.47 
60.30 
48.50 
55.47 
55.47 
141.42 
81.64 
51.63 
100.00 

48.50 

. . .  

. .  

. .  

% 1.24 % 
Sr 21.95 % 
% 16.72 % 
% 21.19 Z 

.% 25.19 5 
% 17.84 % 
% -  8.85 % 
% 12.08 . % 
% 20.62 5 
Z 6.67 % 
ir 5.15 % 
% 2.62 % 
% 0.29 , % 
% 1.44 % 
Z 2.32 z 
s 9.95 % 
% 15.76 X 
% 8.07 % 
% 7.50 % 
% .lam 10 % 
% 10.25 % 
Z 18.56 % 
Z 26.05 Z 
% 23.57 % 
% 13.48 % 
% 21.19 Z 

. . .  

15:26:29 
15:36:40 
15:46:51 
15:57:02. 
16:07: 14 
16:17:25 
16: 27 : 36 
16:37:47 
16 : 47 : 59 
15:56:10 
17:08:21 
17: 18:32 
17 : 28 : 55 
17 : 39: 07 
17:49: 18 
17:59:29 
18: 09 : 40 

18:30:03 
.18:40: 14 
18 : 50: 25 
19:00:37 , 

19: 10:40 
19:20:59 
19:31: 16 
19: 41 :22 

18: 1952 . 

. . . . .  

. .  

. . .  



J-' 
&.. .. 

t * t S # t t S S t S t L A N L  STACKS REOUIRING BETA A N A L Y S I S t * S t * S * S S t S b  

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 DPH 

STACK LOCATION # STACti I D +  ANALYZE FOR DATE8 T IME 

TA-3 -29  
I 

I 

T A - 2 1  
TA-43 

I 

I 

I 

TA-48 
I 

I 

I 

I 

1 .  

I 

I 

I 

TA-50 
I 

I 

I 

I 

' I  

TA-50-37  
TA-50 

03 
04  
05 
06 
67 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

F E - 4 4 .  
F E - 4 5  
FE-46  
4HC-FE-1 ( 4 0 1  PRO) I 

FE-9AA p-32.- 1 6 o U  
FE-1OAA 
FE-12  
FE-34  
FE-11 
FE-15 
FE-18  
FE-40  
FE-45 
FE-46 
F E - 5 1  
FE-54  
FE-60  
F E - 1  
FE-2 

I 

. I  \ .  

I 

I 

I '  

I 

I 

FE-3  
FE-17  
.FE-25 

SFRIES I 

E K G = 5 * 1 9 f 0 * 8 6  . 

. LLD=71  C/lOMINS* 

. EFF=0*48 

SERIES I 1  ' 

LLD-64  C / lOMINS,  
BKG=4,14'0*12 
EFF=O 4 3  



;.- .~ :-.; . . .. . .  . . . . .  

. . .  

. .  
. .  . .  

. .  . .  . .  . . .  . . .  

. .  
. . . .  . . .  . 

. . . . .  . .  . . .  
. .  

z 

. .  1 :  
. .  . .  . .  

. .  

. .  

SRMPLE 
SN CODE 

HPRL 
3 HPRL 
4 HPRL 

6 HPRL 
7 t i P A  
8 HPRL 
9 HPRL 

11 HPRL 
12 .HPRL 
13 i iWL 
14 WRL 
15 HPclL 
16 HFRL 

. 17 HPgL 

19 HPRL 
20 HPRL 
21. HPRL 
22 PPN 
23 HPRL 

.24 I.FK 
25 HPRL 
26 HPRL 

5 w a L  

10 'WRL 

ia FPRL 

FRI SEP 04, 14&/ 
GROUP R LRNL STRCKS 

. .  . . .  

. . . .  

. .  

T I E  
(MIA. 1 

10.00 
10.00 
10.00 
10.00 
10.00 
!O. 00 
10.00 
10.00 
10.00 
19,00 
10. 00 
19.00 
'10.00 
10.00 

. 10.00 
IO. Q0 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10. 00 
10. Qo 
10.00 
10.00 
10. '00 

. .  

RLPHfl 
COiiNTS 

5 
34859 
476 
11 

u 7  
4 
13 
E 
8 
15 
1 
25 
20 
16 

. 1681 
47 
52 
13 
5 
9 

12 
9 

11 
11 
11 
5 

' 4  

. .  

~. 

RLPHR 
COUNTS CPM 

75 0.31 
' 3930 3485.71 

47.41 
130 0.91 
86 . 0.51 
82 . 0.21 

I. 11 79 
0.61 

a4 0.6i 
172 i .  31 

630 2.31 
, 472 1.81 

J 
mfl 

7 

'. -0.09 

E S  .'r.41 
9087.1 \ , 167.91 

BETR 
CPM 

4.67 
390.17 
26610.27 
10.17 

' 5.77 
5.37 
5.07 
7.37 
5,57 
14.37 
6.27 
60.17 
44.37 
106.67 
9084.27 

26oa 
2087 
255 
90 
393 

123 
103 
77. 
73 

73 

Tjir 

A 

4.51 
5.01 
l.!l 
0.31 
0.71 
1.01 
0.71 
0.91 
0.91 
0.91 
0,31 
0; 21 

. .  

257.97 
205.87 
2 2  67 
6.17 
36.47 
27.97 
9.47 
7.47 
4.87 
4.47 
5.57 
4.47 

. .  

. .. 

RLPHR 
DPM 

1.14 
12910.03 
175.59 
,3.37 
1.88 
0.77 
4.11 
2.25 

' 2.25 
4,85 
,-0.33 
8.55 

. 6.70 
5.22 

621.80 

K T R '  W BETA TOD CLOCK 
DPpl 2-SIGHR 2-SIGMR HA:MN:SEC 

10.86 
907.37 
6070,39 
23.65 
13.41 
12.48 
11.79 

. 17,!3 
12.95 
33.4i 

129.93 
103.18 
240.06 

21 126. 20 

14. se 

09.44 % 23.09 % 
1.07 % 3.19 % 
9.16 % 1.23 % 
60.30 X 17.54 i' 
75.59 X 21.56 Z 
105.00 % 22.08 Z 
55.47 % 22.50 % 
50,71 % 19.80 % 
70.71 % 21.@2 Z 
51.63 % 15.24 % 
2M.W i 20.% ;r 
4C.00 % 7.96 % 
14.72 % 9.a $' 
50.00 % 6.04 .% 
4.87 % 5.65 % 

16.70 535.93 29.17 % 3.3 
18.55 478.76 . 27.73 % 4.37 
4.11 52.72 55.47 % 12.52 

2.62 84.81 66.66 Z 10.08 
3.74 68.04 57.73 % 11.39 
2.62 22.02 66.66 % 18.03 
3.37 17.37 60.30 % 19.70 
3.37 11.32 60.30 % 22.79 
3.37 10.39 60.3 ir 23.40 
1.14 12.95 89,44 % 21,82 
0.77 10.33 100.00 % 23.40 

1.14 14.3 . 89.44 % 21.08 

. .  . 

. : 

.... 
. .  

x 
% 
;1 
% 
% 
z 
X 
% 
x 
% 
ir 
% 

15: 24 : 04 
15:34: 16 
15: 44 : 28 
15:54:39 
16 : 0450 
16:15:02 
16:25: 13 
16 :35:24 
15 : 45: 35 
!E: 55 : 47 
17 : 05: 53 
17:i6:09 
17: 2E : 20 
17 :36: 32 
17 : 46: 45 
17 : 56 : 57 
1a:07 : 08 
ia:ii:ig 
18 : 27 : 36 
18: 37 : 42 
18: 47 : 53 

'19:08: 15 
19:18:27 
19: 2.8 : 38 
19 : 38 : 49 
19:49:00 

1e:s8:04 

. .  

. .  

. .  



. r  

+‘ 

I 

t * f * t t S % t t t S L A N L  STACKS REQUIRING BETA A N A L Y S I S * * t * % S S 1 S S t t  

01-7708-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5176 DPH 8/%? 59/Yk 

ANALYZE FOR D A T E 8  T IME STACK LOCATION 9 STACK ID, 

T A - 3 - 2 9 ’ .  
I 

I 

TA-2 1 
TA-43 

8 

I ’  . .  

. TA-40 
I 

8 

8 

rn 

I 

I 

I 

I 

TA-50 
rn 

a 

I 

I 

8 

TA-50-37  
T A - 5 0 .  

03 FE-44  
0 4  FE-45  

HFF 
I ’  

I 
05 FE-46 
06 4HC-FE-1 ( 4 0 1  PRO)  
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 . 

18 
19 
20 
2 1  
22 
23 
24 ’- 

FE-9AA 
FE-1ORA 
F E - 1 2  
FE-34 
F E - 1 1  
FE-15  
FE-10  
FE-40  
FE-45  
FE-46 
F E - 5 1  
FE-54 
FE-60  
F E - 1  
FE-2 
FE-3  
FE-17  
FE-25 

I 

8 

I 

I 

I 

I 

I 

I 

I 

I 

8 

I 

I 

. ..._ . 

I 
25 FE-27 
26 ’ F E - 1  
27 FE-6 

I 

I 

SERIES I1 
LLD-64 C / l O f l I N S *  
BKG=4*1420*12 
EFF=O 4 3  

/ 

SFRJFS I 
L L D = 7 1  C/lOMINS* 
BKG=5.1920,86 
EFF=O 4 8  



FRI SEP 11, 1987 
GRW R wlll S T m s  
. SRlPLE TIE 

SN CODE IMIN.) 
BETR FILPHR BETR CILPHR BETR ' TOD CLDCK 

DPM 2-Sll3Il ?-SIG!#l HR:MN:SEC 
J 

BET9 . RLPHR 
CO'JNTS ' CPM CPM DPN 

RLPHR 
COUNTS 

. . . .  

. . .  

6 
35Q53 

498 
13 
5 
8 

12 
4 
6 

17 

70 
3982 

0.41 
3505.11 

2 9 . 6 1  
1.11 
0.11 
0.61 
1. C! 
0.21 
0.41 
1.51 

4.17 
395.37 

2572.57 
21.67 
6.27 
9.07 
3.4? 
IO. 57 
9.87 

31.47 

1.51 
12981.88 

183.74 
4.11 
0.40 
2,25 
3.74 
0.77 
1.51 
5.59 

. 9.69 
919.46 

5982.72 
50.39 
14.50 
21.0'3 
8.06 

24.58 
22.35 
73.18 

81.64 Z 23.90 X 
1.06 % 3.16 Z 

55.47 % 12.77 % 
115.47 % 20.96 % 
70.7i Z 18.33 X 
57.73 % 25.19 % 

100.00 % 17.27 % 
81.64 % 17.74 % 
48.50 Z 10.79 % 

8.96 y: 1.24 x 

15:42:44 . '. 
15:52:56 ' 

16: 03 : 08 
16:13:19 
16:23:31 
16 : 33 : 42 
i6: 4 2 5 3  
16: 54 : 94 
17:04: 16 
17: 14:27 

10.00 
10.00 
10.00 
10.00 
10. x! 
10.00 
10.00 
10.00 
10. 00 
io. 00 

00 HPRL 
1 HPRL 

4 &Rt 
3 2PRL 
5 HPRL 
6 HPRL 
7 HPRL 

. 8 RML 
9 H N L  

. .  

25754 
245 
91 

119 
62 

!34 

7 

7 

. . .  127' 
343 

CHRNGER JRMMED 
10 HPRL 
li  HPCK 
12 WGL ' 

i3 HPAL 
15 HPRL 
14 H!%x 
16 HPRL 
!7 mL 
18 HPRL 
19 HPRL 
20 hPRL 
21 HPN 
22 HPRL 
2; WRL 
24 HPRL 
B HPRL 
26 HFRL 
27 HPFIL 
20 HPRL 

10.00 
10. bo 
10. 0Q 
10.00 
10.00 
10.00 
10. 00 
10.00 
10.00 
10.00 
10. 00 
10.00 
10.00 
10.00 
10.00 
10.00 
10. 00 
10.00 
10.00 

" 7 
37 
19 
20 

1154 
22 
15 
16 
9 

15 
10 
11 
13 
9 
9 
8 
3 

18 
8 

118 
-ET 

0.51 
L51 
1,71 
1.81 

115.21 
2.01 
1.31 
1.41 
0. 71 
1.31 
0.01 
0.91 
1.11 
0.71 
0.71 
0.61 
0.11 
1.61 
0.61 

8.47 
126.07 
19.57 
48.87 

5109.27 
.69.57 
30.57 . 

.. 7.27 
4.17 

29.47 
31.87 
10.57 

4.97 
6.67 

24.27 
5.37 
5 6 7  
3.17 

13.27 . 

1.m 
!J. 00 
6.3 
6.70 

426.70 
7.44 
4.85 
5.22 
2.62 
4.85 
3.00 
3.37 

' 4.11 
2.62 
2.62 
2.25 
0.40 
5.96 
2: 25 

. 20.86 7259 % i8.41 % 

45.51 45.88 % 13.36 % 
. 113,,W 44.72 % 8.79 % 

ll8&2.02 5.88 % 0.88 ir 
161.79 42.64 % 1.43 % 
71.09 51,63 X 10.94 X 
16."30 50T00 % 19.90 % 
9.69 66.66 % 23.30 X 
68.53 51.63 % 11.12 X 
74.11 63.24 ' %  10.73 X 
24.58 60.30 ;b 17,27 % 
30.66 55.47 % 15.76 % 
11.55 66.66 X 22.64 % 
15.51 66.66 X 20.51 X 
56.44 70.71 X 12.14 X 
12.40 115.47 X Z308 % 
13.10 47.14 % 21.69 % 
?.37 70.71 X 25.01 % 

2ai.m 32.87 ~r 5.68 5: 
07 : 19 : 37 
07 : 29 : 48 
07:39:59 
07:50: 10 
be: 00: 23 
08: 10 : 34 
08:20:46 
08 :30: 57 
08 : 41': 08 
08: 51 : 20 
09:01:31 
69: 11 : 42 
09:21:53 
09:32:05 
09:42: 16 
09: 52: 27 
10: 02: 38 
10:12:50 
10: 23: 01 

E 224 
m 

51121 
724 
334 
101 
70. 

1.34 
161 
78 
95 
A 

. .  

.. . .  . . .  . .  . .  
. . .  

82 
85 
- 

. . . . .  . . .  
60 

. . . . .  __ ........ . .__. . . . . . . . . . .  ...... .ii.. . . . . .  ............. ,~ ...... :- .... .: . . . . .  
' .:. . . .  . _  

. . . .  . . . . . . . . . . . .  ... . . . . . . . .  % . . .  . .  . . . . . . . . . . . . . . . . . . . .  . . .  . .  
. . . . . .  . . .  . . . . . .  

. .  . .  

. .  

. .  . . .  . . .  . . . . .  
. .  ' 

, .  . .  . . . . . . . .  . .  

. . . .  . . . . .  
. .  . .  . .  . .  

. . . . . . . . . .  . .  . . . . .  . . . . . . . . . .  . . .  
: ,  

. . .  . .  . . .  . . . . . . . . .  . .  . . . . .  . . .  . . .  . . . . . . . . . . . . . . . . .  . .  . .  . .  
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. .  
. .  

. . . .  



. . 

. _  

STACK L O C A T I O N  # 

T A - 3 - 2 9  
I 

I 

T A - 2 1  
TA-43 

I 

I 

I 

T A - 4 8  
I 

I 

I 

I 

I 

I 

I " 

I 

T A - 5 0  
1 .  

I 

I 

I 

I 

T A - 5 0 - 3 7  
T A - 5 0  

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 IlPM 

STACK I D *  ANALYZE FOR DATE8 TIME 7 / b 8 R R ' '  
03 
0 4  
05 
06 
07 
08 
0 9  
10 
11 
12 
13 
1 4  
15 
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22 
23 
2 4  
25 
26 
2 7  

SFRTFS I 
LLD=71 C/lOMINS. 

FE-44 
F E - 4 5  

f4490 flFP 
I 

I 

' I  lGoa F E - 4 6  
4HC-FE-1 ( 4 0 1  PRO) 
F E - 9 A t k  

F E - 1 1  
F E - 1 5  
F E - 1 8  
F E - 4 0  
F E - 4 5  
FE-46 
F E - 5 1  
FE-54 
F E - 6 0  
F E - 1  
FE-2  
F E - 3  
F E - 1 7  
FE-25 

P - 3 2  / c a b  
I 

I 

I 

MFY .. b@O 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I@ 
h(0 )=i/btJI ow 

FE-27 
F E - 1  
F E - 6  

SERIES I1 
LLD-64 C/lOMINS* 
BKG=4*1420*12 
'EFF=O 43 



FRI SEP 18, 1967 
GROUP R LRNL STRCKS 
. SRHPLE TINE 

SN CODE (MIN.) 

.... 

E / TR FllPHFl . BETR 
COUNTS ' CPM CPM 

RLPFA 
CWNTS 

RLPHR 
DPM 

bETR RLPHR BETA TOD UOCK 
DPM 2-SIGH 2-SIGMR HR:HN:SEC 

10. 00 
10.00 
10.00 
IO. 00 
10.00 
1.3,00 
10. 00 
i0.00 
10.00 
10.00 
10.00 
!0.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

6 
34956 

481 
10 
1.3 
3 

12 
21 
11 
21 

1746 
17 
17 
6 
5 

12 
15 
16 
11 
10 
9 

12 
' 11 

4; 07 
402.87 

2640.27 
11.67 
4.07 
5.17 
5.87 

17.17 
41.87 

6434.57 
59.87 
25.27 
5.87 
5.17 

22.17 
25.17 
9.57 

12.67 
5.27 
6.27 
8.57 
4.37 

25.97 

1.51 
12945.96 

177.44 
3.01: 
4.11 
2.62 
3.74 
7.07 

.3.37 
7:07 

645.96 
5.59 
5.59 
1.5! 
1.14 

4.85 
5.22 
3.37 
3.00 
2.62 
3.74 
3.37 

3.74 

9.46 
936.90 

61.40.16 
27.13 
9.46 

12.02 
13.65 
60. 39 
39.93 
97.57 

15103.65. 
13% 23 
58.76 
!A65 
12.02 
53. B8 
58.53 
22.25 
29.46 
12.25 
14.58 
19.33 
10.16 

81.64 % 
1.06 Z 

.9.11 % 
63.24 % 
55.47 X 
66.66 % 
57.73 % 
43.64 % 
60.30 $ 
43.64 z 
4.78 'Z 

48.50 % 
48.50 % 
01.64 % 
83.44 % 
57.73 % 
51.63 $ 
50.00 % 
60.30 % 
63.24 % 
66.66 % 
57.73 z 
60.30 $ 

24.07 % 
3.13 % 
1.23 % 

16.60 X 
24.07 X 
22.36 % 
21.44 'x 
11.78 % 
14.14 Z 

0.70 % 
7.98 % 

11.93 rc 
21.44 % 
22.36 % 
12.40 X 
11.95 X 
17.96 X 
16.06 . % 
22.22 % 
20.96 % 
18.73 % 
23.57 z 

9*45 % 

14:43: 18 
14: 53: 31 
15: 03 : 42 
15: 13:54 
15: 24 : 05 
15:34:16 
15:44:27 
15: 54:39 
16: 04: 50 
i6:15:01 
16:25: 14 
16 : 35 :25 
16: 45 : 37 
16:55:49 
17: 05 : 53 
17:16: 10 
1 7: 26: 22 
17: 36: 33 
17:46:44 
17:56:55 
18 :07 : 07 
18: 17: 18 
18:27:29 

69 0.41 
4057 3495.41 

, 26431- 47.91 
145 0.81 
69 1. l! 

30 HPRL 
1 HPRL 

4 HPRL 
5 HPRL 
5 HPRL 

11 HPGL 
12 HPRL 
12 HPRL 
14 S R L  
15 H P R  
1Ei HPRL 
17 IiPPRL 
18 HFRL 
19 HPFlL 
20 HPFlL 

. 21 H!4L 
22 HPFlL 
23 HPRL 
24 H?AL 
8 HPRL 
26 HPRL 

& 0.71 
87 1.01 

288 ' 1.91 
-7 

. . . . . . . . . . .  

200 0.91 
4$z 1.9i 

64974 174.41 
627 1.51 
241 1.51 
87 0.41 
eo 0.3 

& 1.01 
2eo 1.31 
124 . ' 1.41 
155 0.91 
81 0.91 
91 " 0.71 

1.01 +p ' 0.31 

OPEMTION COMPLETE 

. .  . .  . .. . . .  . . .. . .  .. . 
. .. . . .  . . .  . .  . .  

. . .  . . . .  . .  
. .  

. .  

. .  .. 

. .  . . .  
. .  . .  . .  

. .  . .  
. .  . .  . .  

. . .  . .  

... . 

. .  

. .  

. .  . .  
. .  . . .  . .  



f*SSf*f*tt*tLANL STACKS .REQUIRING BETA A N A L Y S I S * * t * * f t * t S f f  

01-7708-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5176 DPfl 

STACK LOCATION t STACK I D ,  ANALYZE FOR DATE8 T IME ' 168 HpS 

, . .TA-43 
a 

I 

I 

TA-48 
I 

I 

a 

rn 

I 

I 

a 

a 

TA-50 
I 

I 

. I  

a 

07 
08 

. 09 
10 
11 
12 
13 
1 4  
15 
16 
1 7  
18 
19' 
20 , 

21 
22 
23 
2 4  

TA-3 -29  03 FE-44 HFP 11100 

05 FE-46  1100 
I 1 

a 1 

0 4  FE-45  

TA-21  06 4HC-FE-1 ( 4 0 1  PRO) 
P -33  6 I-IR 
i 

I .  

a 

a 

1 

050 flFP 

1 

1 

1 

1 

1 

1 

a-ow 
1 

a 

1 

a 25 
TA-50-37  26 
TA-50  ' 27 

SFRIFS I 

BKG=5*19fOt8h 
EFF=O t 48 

' L L D = 7 1  C/lOMINS* 

FE-9AA 
FE-1OAA 
FE-12  
FE-34 
F E - 1 1  
FE-15  
F.E-18 
FE-40  
FE-45  
FE-46 
F E - 5 1  
FE-54 
FE-60  
F E - 1  
FE-2  
'FE-3 
FE-17  
FE-25 
FE-27  
F E - 1  
FE-6  

SERIES I1 
LLD-M c/iomNs, 
BKG=4 t 1 4 2 0  t 12 
EFF=O 4 3  1 

- .  



FRI SEP 25, 1987 
GROUP R LRNL SiFIcKs 

SRMPLE 
SN CODE 

.100 HPRL 
1 HPRL b L HPRL 
3 HPRL 
4 HPRL 
5 gPGL 
6 HPRL 
7 HPRL 

9 HPRL . 

a im~ 

10 HPRL 
11 HPGL 

. 12 HPRL 
13 PiRL 

i. CHRNGER JRYMED 

. CHRNGER JFmMED 

TIME 
(MIN. 1 

j0.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10. 00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10. GO 

. .  . 

NPHR 
COUNTS 

2 
34644 
543 
12 
9 
9 
9 
12 
7 
9 
5 
7 
25 
25 

COUNTS 

61 
3320 

95 

158 
ei 

T 
75 

A?- 
75 

103 

215 
206 
.e+ 

- - 02:17:23 
P O E R  W - TENNELEC LB5100 SERIES I1 REV 2.4 
COPYRIGHT 1984 

1 ,  SOT SEP 26, 

14 HPRL 
15 Hpcll 
16 HML 
17 HPRL 
i0 PPRL 
19 HFRL 
20 HPFlL 
21 HPRL 
22 HPRL 
23 HWL 
24 HPRL 
25 HPRL 
26 HPClL 
27 HPFlL 

10.00 603 
10. 00 14 
10.00 .10 
10.00 8 
10.00 15 
10.00 . 10 
10.00 6 
10.00 12 
10.00 55 
!0.00 5 
10.00 3 
10.00 9 
10.00 7 
10.00 8 

35405 
389. 
286 
10q 
79 
262 

%7 
138 
245 
124 
243 
A 
& 

.78 

.RLPHR BETR 
' CPM CPM 

0.01 3.27 
3464.21 389.17 
. 54.11 2631.37 

1.01 6.67 
0; 71 5.27 
0.71 12.37 
0.71 3.57 
1.01 , 19.17 
0.51 . 4.67 
0.71 8.07 
.0.71 3.57 
0.51 18.67 
2.41 17.77 
2 .3  24.27 

60.11 
1.21 
0.81 
0.61 
1.31 
0.81 
0.41 
1.01 
3.31 
0.31 
0.11 
'0.71 
0.51 
0.61 

RLPHFl 
D?M 

0.03 
12830.40 
200.40 
3.74 
2.62 
2.62 
2.63 
3.74 
1.88 
2.62 
2.52 
i.08 
8.92 

' 8.55 

'3537.67 
36.07 . 

25.77 
. 7.17 

5.07 
23.37 
17.77 
10; 97 
21.67 
3.57 
21.47 
7.77 
7.67 
4.37 

222.62 

3.00 
2.25 

' '4.85 
3.00 
1.51 
3.74 
34.48 
1.14 
0.40 
2.62 
1.88 
2.25 

4.48 

BETR RLPHR . BETR TOD CLOCK 
DPM 2-SIGMA 2-SIGMR HR:MN:SEC 

7.60 
905.04 
6120.86 
15.51 

' 12.25 
30.16 
a. 30 
44. ze 
io. a6 
la. 76 
8.30 
43.41 
41.32 
56.44 

e227. 13 
83.88 
59.93 
16.67 
11.79 
54.34 
41.32 
25.51 
50.39 
22.2s 
49.93 
18; 06 
17.83 
11.55 

i41.42 % 
1.07 Z 
8.58 % 
57.73 ;c 
66.66 % 
66.65 % 
€5.66 $ 
57.73 % 
75.59 5 
66.66 % 

. 66.66 % 
75.59 :: 
3:22 % 
40.00 % 

25.60 % 
3.19 % 
1.23 % 

20;51 % 
22.22 % 
15.91 x 
25.00 x 
13.48 X 
23.03 z 
13.15 Z 
25.00 % 
13.63 X 
13.93 % 
!2.14 % 

a. 14 
53; 45 
63.24 
70.71 
51.63 
63.24 
81.64 
57.73 
20.51 
89.44 
115.47 
66.66 
75.59 
70.7i 

% 1.06 % 
% 20.14 % 
% 11.82 % 
% 20.00 % 
% 22.54 i! 
% 12.35 % 
% 13.93 i! 
% 17.02 X 
% 12.77 % 
% 17.36 % 
% 12.83 % 
% 19.42 % 
x .19.51 ' x 
1: 22.64 % 

15: 42: 22 
15 : 52 : 34 
16: 02: 46 
16:12:57 
i6:23:08 
16: 33 : 20 
i5:43:3! 
16 53: 43 
'17 : os: 54 
17:14:05 
17:E4: !6 
17:34:28 
17 : 44: 33 
17 54: 50 

06:17:04 
06:27:16 
06 : 37 :27 
06:47: 38 
06 : 57: 49 
07:08:01 
07: 16: 12 
07: 28: 23 
07 : 36: 34 
07: 48: 45 
07 : 58: 57 
08:09: 08 
08:15:19 
0e:a: 30 

. ... 



S t t S S t S S t S S t L A N L  STACKS REOUIRING BETA A N A L Y S I S S t f t f S t t S t S t  

01-7708-ALPHA SOURCE-2368 DPM 
02-7139-eETA SOURCE-5176 D F ' M  

STACK LOCATION t 

T h - 3 - 2 9  
I 

I 

TA-21 
TA-43 

I 

I 

I 

TA-48. 
I 

I 

I 

I 

I 

I 

I 

TA-SO 
I 

I .  

I 

I 

TA-50-37 
T A - 5 0  

03 
04  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2s 
26 
27 

STACK I D ,  ANALYZE FOR DATE8 TIME 

* FE-44  
FE-45  
F E - 4 6  

flFP 

I 

4HC-FE-1 ( 4 0 1  PRO) I 

P-32 FE-9AA 
FE-1OAA 
FE-12 
FE-34  
FE-11 
FE-15  
FE-18 
FE-40 
FE-45  
FE-46 
F E - 5 1  
FE-54 
FE-60  
F E - 1  
FE-2 ' 
FE-3  
F E - 1 7  
FE-25  
FE-27 ' 

F E - 1  
F E - 6  

I 

I 

I 

flFP OPW 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

ob0 

SFR'JEF I 
L L D = 7 1  C / l O f I I N S .  

SERIES I 1  
L L D z 6 4  C / l O f l I N S ,  
E K G = 4 * 1 4 ? 0 * 1 2  
EFF=0*43, 

BKG=5 1920 8 h  
EFF=O e 48 



h. 

FRI OCT 02, 1987 
GROUP FI LRNL STRCKS 

' SCIMPLE 
SN CODE 

1 HDR?, r::: 3 HPRL 

4 HPRL 
5 WRL 
6 HPRL 
7 HPRL 

9 !!PRL 
10 HFqL 
l i  HML 
12 HPRL 
13 HPR? 

,14 WRL 
15 H?Ri 
is Y?RL 
17 HPRL 
18 HFQL 
19 HPRL 
20 HPRL 
21 HPRL 
22 HPRL 
23 HPRL 
24 HPRL 
25 HPRi 
26 HPRL 
27 HPRL 

a WRL 

TIME 
(WIN. 1 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.50 
10.00 
10.00 
10.00 
10.00 
10. fJb 
10.00 
i0.00 
10.00 
10.00 
10. bo 
10, bil 
10. $2 
10. (20 
10.00 
10.00 
10. 00 
10.00 
10.00 
10.00 

OPERRTIiiN COMPLETE 

. . .  . .  . . . . . . . . .  

. .  

. .  

. .  . .  

RLPHR 
COUNTS 

2 
34677 

304 
15 
26 
22 
15 
13 
i4  
21 
14 
14 
i? 

329 
l i  
13 
6 
5 
5 

12 
7 

11 
7 

10 
3 
4 

. 6  

a 

93 

a6 
193 
174 
445 

344 
244 

25605 
301 
6% 

68 

i ia 
F - 
12L 

P 

1 oa * 
146 
152 
125 
a4 
& 
& 

77 

. .  

1.31 
2.41 
2.01 
1.31 
1.11 
1.21 
1.3 
1.21 
1.21 
1.11 
0.61 

32.71 
0.31 
1.11 
0.41 
.0. 3i 
0.31 
1.01 
0.51 
0.91 
0.51 

0.71 
0.21 
0.41 

.o.ai  

BETR 
CPM 

5.27 
362.37 

2592.37 
11.57 
6.47 

5.77 
17.07 
14.57 
41. 67 
9.27 

31.57 
21.57 
25.17 

2557.67 

59.77 
7.37 
3. '37 
4.47 

25.17 
11.77 
12.37 
9.67 
5.57 
5.37 
7.37 

a. 97 

87. e7 

4. a7. 

. .  

WPHR 
DPM 

0.03 
iea42.63 

iii.aa 
4. a5 
a. 92 

4. a5 
7.44 

4.11 
4.48 
7.07 

4.48 
4.11 

. 2.25 
121.14 

3.37 
4. l i  
1.51 
1.14 
1. !4 
3.74 

3.37 

3.00 
2.62 
0.77 
1.51 

4.48 

1.88 

. i.aa 

E T R  RLPHR BETR TOO CLOCK 
DPW 2-SIGp1R ' :2-SIGMR ' HR:i":SEE: 

12.25 

6028.76 
26.90 
15.04 
20.86 
13.41 
39.69 
33.88 
36.30 
21.55 
73.41 
50.16 

5348.06 
202.95 
139.00 

. 9.23 
E. 02 

27.37 

22.48 
12.95 

17.13 
11.32 

aag. '23 

58.53 

la. 53 

58.53 

28-76 

12.48 

141.42 % 22.22 % 
1.07 % 3.22 % 

11.47 % 1.24 % 
51.63 % '16.65 % 
39.22 % 20.73 % 
42.64 % 18.41 Z 
51.63 % 21.56 - %  
55.47 % 14.17 Z 
53.45 z 15.16 $ 
43.64 X 3.48 $ 
53.45 % 1 a . i ~  s 
53.45 % l0.X ;r 
55.47 ;s 12 .e~  ;r 
70.71 % 11.95 t: 
11.02 % . 1.24 % 
60.30 ;I 6.66 . % 
,55.47 % 7.9s z 
81.64 % 19.24 % 
89.44 % 24-25 % 

57.73 % 11.55 % 
75.59 % 16.55 % 
60.30 X 16.22 % 

89.44 % 18.03 % 

75.59 % i7.aa x 
a .24  z 21.a2 tr 

ai.64 % 22.79 % 

66.66 X 22.64 % 
100.00 % 19.80 % 

.12:13:46 

12:39:10 . 

12:49:21 
12:55:32 
13 : 09 : 44 
13: 1355 
13 :SO: 06 
13:40:!7 
13 : 59 : 23 
14: 00: 40 
14: 1O:51 
14:2!:02 
!4:31:14 
14:41:26 . - 
i4:51:37 
15:01:48 
15: 11 : 53 
15:22:11 
15: 32: 22 
15 : 42 : 33 
15 : 52: 44 
16:02:55 
16: 13:07 
16:23: 18 
16 : 33: 29 
16: 43: 10 
16 : 53 : 9 

12: 2858 

1 

. . . . .  . . . .  . . . . . . . . . .  . . . . . .  . .  . . .  . .  
. .  

. . .  
. .  

. .  

. .  

. .  
. .  

. . . . . .  . . . .  
. . .  . .  . .  



S * t S # S S t S S t f L A N L  STACKS REQUIRING .BETA A N A L Y S I S * t * t t t t S S S S t  . . 

01-7708-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5176 DPtl 

STACK LOCATION # 

TA-3 -29  
I 

T A - 2 1  
TA-43  

I 

D 

TA-48 
I 

I 

I 

I 

I 

I 

I 

. I  

T A - 5 0  
. I  

. D  

# 

! 
I 

TA-50-37  
TA-50  ' 

03 
04  
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

SFRJFS I .  
LLD=71 C/ lOMINS.  

FE-45  
F'E-46 
4HC-FE-1 ( 4 0 1  PRO) 

I 

I 

I 

FE-9AA 
FE-1OAA 
FE-12  
FE-34  
F E - 1 1  
FE-15  
FE-18  
F E - 4 0  
FE-45 

. FE-46 
F E - 9 1  
FE-54  
F E - 6 0  
F E - 1  
FE-2  
FE-3  . 

FE- 1 7  
FE-25 
FE-27  
F E - 1  
FE-6  

P - 3 2  
I 

' I  

a 

HFP 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

, 

, ' / v a / w f l f i  

SERIES I 1  

HKG=4.14'0.12 
LLD-64 C/lOMINS, 

EFF=O 4 3  



SRMPLE 
SN CODE 

E E 
HPRL 

3 HPRL 
4 HPAL 
5 tlPRL 
6 HPFlL 
7 HPRL 
6 EFGL 
3 HPRL 

11 FiPW 
12 HPRL 
13 !iPK 
14 HPRL 

?- 15 E?FIL 
! 16 HPRL 

17 HPFlL 
16 HPRL 

. 13HFdL 
20 iiPi4L 
2i HPRL 

, 22 HPFIL 
23 HPRL 
24 HPRL 
25 HPRL 
26 HPRL 

io HPRL 

. .  

. .  

. .  
%. . . 

. .  

. .  

. .  . 

T i K  
(MIN. 1 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
irj. 00 
10. 00 
10.0'3 
10.00 
10.00 
10.00 
10.00 
10. 00 
10.00 
10.00 
io. 00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

FRI OCT 07, 1787 
GROEP a LM STRCKB 

. . .  

RLPM 
COUNTS 

4 
34452 

437 
10 

' 28 
13 
18 
8 
2 

21 
9 

50 
17 
24 

1145 
72 

, 63 
6 
9 
5 

i7 
13 
13 
4 
6 

12 
a 

B TR BETR FILPHR 
COUNiS CPM CPM DPH 
''d CU-PHR 

67 0.21 3.87 0.77 
4044 3445.01 401.57 i27753.27 

E5403, 43.51 2637.47 161.14 
1 05 
125 
35 

tes 
T 
158, 
403 

4% 
225 

45963 
2507 
2334 

173 
117 

+w 

9 248 

178 
83 

137 
a6 

36 
4- 

0.81 
2.61 
1.11 
1,61 
0.61 ' 

0.01 
1.31 
0.71 
4.81 
1.51 
2.21 

114.31 
7.01 
6.71 ' 

0.41 
0.71 
0.31 
1.5i 
1, l l  
1.11 ' 

0.21 
0.41 
1.01 
0.61 

. .  . .  

7.67 
9.67 
6.67 

!L.'27 
12.97 
37.47 
11.17 
71.37. 
19.57 ' 

6.07 

57. i7 
4636.07 
247.87 
230.57 

14.47 
4. s7 

12.27 
21.97 
14.77 
6.07 

10.87 
5.77 
5.07 
6.77 

3.00 
3.66 
4.11 
5.96 

,2.?5 
0.03 
7.07 
2.62 

5.54 
8. i6 

453.37 
25.96 
24.85 
i. 51 

. 2.62 
1.14 
5.53 
4.11 
4.11' 
0.77 
1.51 
3.74 

. 2.25 

17.81 

3ETR RLPHR BETR ,TOD CLOCK 
DPM 2-SIGNQ 2-SIGN 'HR:!!N:SEC 

7.00 
333.68 

6133.65 
17.83 
22.48 
15.51 
14.11 
37.83 
30.163 
87. i3  
25.97 

167.37 
45.74 

132.95 
109Zl.09 

576.44 
53E. 20 
. 33.65 

20.62 
28.76 

' 5i. 09 
34.81 
14.11 
25.27 
13.41 
11.79 
15.74 

100.00 % 24.43 % 
1.07 % 3.14 % 
7.56 % '  1.23 % 

63.24 % 19.51 % 

55.47 Z 20.51 % 
47.14 % 21.19 i: 
70.7! % 14.47 i: 

141.42 3 15.91 Z 
43.64 Z 3.96 % 
66-66 % 16.70 X 
28.28 % 7.31 X 
46.50 % i3.33 % 
40.62 % .  a.i6 % 
5.31 x z 

23.57 % 3.93 % 
24.07 % 4.13 % .  
81.64 x 15 .~1  z 
66.66 % 18.47 % 
e9.44 % 16.22 % 
4.9.50 % 12.70 % 
55.47 % 14.97 % 
55.47 % 21.13 % 

100.00 'Z 17.08 % 
81.64 % 21.55 X 
57.73 % 22.50 % 
70.71 % 20.41 . X 

37.79 t: 17.88 % 

12:46:07 . 

12: 56 : 22 
13: 06: 34 
13:16:45 
13: 26: !X 
13 : 37 : 07 
13:47:13 
i3: 57 : 30 
14: 07 : 41 
!4:17:53 
1 k28: 04 
14:36: i5 
14 : 48: 27 
14: sa: 38 
15 : 08: 51 
15:19:02 
15:29: 13 
i5 : 39 : 25 
15 ; 49: 36 
15:59:47 
16:09:58 
16:20: 10 
16: 30 : 2 1 
16 : 40 : 32 
16: 50: 43 
17: 00: 55 
!7:11:06 

. . .  . . .  . . .  . .  
. .  

. .  -..- .:- . . . .  . .  . .  . .. 
. .  

.. .. 



I 

t t f t f S X t S t S S L A N L . S T A C K S  REQUIRING BETA A N A L Y S I S S t f t t S S t t S t t  

01-77.08-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5176 DF'H 

STACK LOCATION # 

TA-3 -29  0 3  
04 
os 

T A - 2 1  06 
TA-43 07 

08 
09 
10 

TA-48 11 
' 12 

13 
. 1 4  

' 15 
16 
17 
18 
19 

TA-50  20 
' 21 

22 
23 
2 4  
25 

TA-50-37 26 
TA-50  27 

1 

1 

1 

1 

I 

1 

1 

1 

1 

I 

1 

I 

. I  

1 

I 

m 

E K G - "  - ~ * 1 9 2 0 * 8 6  
EFF=O 48 

FE-44  
FE-45  
FE-46  
4HC-FE-1 
FE-9AA 
FE-1OAA 
FE-12  
FE-34  
F E - 1 1  
FE-15  
F E - 1 8  
FE-40 
F E - 4 5  
FE-46, . 

F E - 5 1  
FE-54 
FE-60  
FE-1, 
FE-2  

FE-I;! 
FE-25 -  
FE-27, 
FE,-1 , 
F E -6 

FE-3. 

I 

< 

1 

I' 

I ( 4 0 1  PRO) 
P-32 
I 

I 

1 

HFP 

B 

I 

I 

I 

I 

I 

I 

1 

B 

1 

I 

I 

I 

I 

'SERIES I1 
LLD=64 C / l O H I N ' l i ,  
H K G = 9 * 1 4 ? 0 * 1 2  
EFFz0.43 



_. . .,_..,..,,.. >;  ._.. . . . _ .  

FRI OCT 16, 1987 
GROUP R LRML STRMCS . .  . .  . 

SRivlPLE 'TIE .' 

SN CODE (MIN.) 

J '  . - 

BETR RLmR 
COUNTS EM 

EETR. RLPM EETR TOrj CLOCK 
!IPM 2-SIGMfi 2-SIGWR HR:ffiN:SEC 

RLPtiR 
COUNTS 

BETR 
CPM 

RLPM 
DPM 

. ... . .  
, . . .  

. . .  

1 HWL 

3 HPGL 
4 HOFIL 
5 HWL 
6 HPAL 
7 HFGL 
8 HPRL 
3 ilPFIL 

10 HPFIL 
I1 RPPIL 
12 HPFIL 
13 HPFIL 

. .  . .  ' . : .  L: 

. .  . . . .  . 

79 15 HPRL 

10. 00 
10. 00 
10. 00 
10.00 
10.00 
10.00 
10.00 
io. Ob 
16.00 
10.Oi 
10.00 
10. 00 
IO. 00 
10. 00 
10. 00 
10.00 
10. 00 
10.0G 
10. Ob 
10. $3 
10. 00 
10. 00 
10. 00 
10. 00 
10.00 
10.00 
10.00 

3 

445 
9 

23 
17 

' 18 
iE 
b 

347a 

ib  
4 

48 
25 
2i 

1252 
127 
75 
I f  
12 
1h 
7 
3 '  

14 ' 

11 
4 
9 
8 

74 0.11 
4004 ' 3467.61 

-44.31 
107 0.71 
132 2-11 

'4.57 
397.57 

2644.67 
7.67 

10.37 
5.67 
6.67 

16.9? 
4.57 

25.07 
12.27 

. 35.87 
35.17 
45.57 

5188.27 
486.77 
359.47 
26.77 
14.07 
30.07 
l!. 77 
5.47 

.i1.97 
6.77 
6.27 
9.67 

. .8.97 

0.40 
12843.90 

164.11 
2.62 

' 7.81 
5.59 
5.95 
3.74 
1.51 
3. 00 
0.77 

17.07 
8.32 
7.07 

455.22 
46.33 
27.07 
3.37 

. 3.74 
5.22 
1.m 
0.40 
4.48 
3.27 
0.77 

' 2.62 
' 2.25 

10.62 
924.58 

6150.29 
16.30 

13.18 
15.51 
59.46 

. 22.25 
66.62 
28.53 
83.4i 
04.11 

105.97 
12065.74 
! 132.02 

62.25 
32.72 
69.43 
27.37 
12.72 
27.83 
15.74 
14.58 
22.48 
20.86 

24.11 

a35.97 

115.47 Z 23.24 d 
1.07 % 3.16 % 
9.48 Z 1.22 % 

E6.66 % 13.33 % 
41.70 X 17.46 % 
46.50 % 21,69 Ir 
4?. 14 Z 20.51 % 
57,7? % 14.x z 
81.64 S 17.96 Z 
63.24 % 11.76 % 

100.00 % ' 16.27 % 
28.86 % 19.16 Z 
39.22 % i0.12 X 
43.'64 % 9.09 Sr 
5 . 3  % 0.87 % 

23.09 % 3.32 % 
50,30 .% il.52 Z 
57.73 % 15.38 % 
50.00 % 11.02 I! 

'75.59 % 16.55 X 
115.47 % 21.35 % 
53.45 % 16.43 % 
60.30 % 20.41 % 

100.60 % 20.95 % 
66.66 % 17.68 % 
70.71 Z 18.41 % 

17.74 z 2.85 ~r 

15: 11 :29 
15:21:41 
15:31:53 
15: 42: 04 
15:52:15 
16 : !I2 : 26 

16:22:49 
16: 33: 60 
16:43:11 
16: 53: 23 
i7:03:34 . 

17:13:45 
17:23:56 
17: 34: 09 
17 : 44 : 20 
1754: 22 
18: 04 : 45 
18:14:56 
18:25:07 . 
18:35: 19 
18: 45:30 

19:05:52 ' 

19:16:04 , 

15:26:15 
13:36:26. : 

!E; 12:3a 

ia : 55 : 41 

8 5 ,  1.51 
95 1.6: 
198 i.91 
- 

12+ 0.41 
289 0. ai 
151, 0.21 

381 4.61 
390 2.4! 

A%e 1.91 
5!9i1 125.61 
48% 12.51 
3623 . 7.31 

236, 0.91 

y j 1 4  HPRL 
15 HPRL 

c .  

3 - 18 HPRL 
i3 HPFIL 
20 HPFIL 
21 HORL 
22 HPFIL 
23 HiiRL 
24 HPRL 
25 HPFIL 

27 HPRL 
. 26 HPRL 

-..__ 
0.51 
0.11 
1.21 
0.91 

. 9 '  0.21 

14.58 115.47 % 20.96. % 08:45:25 
927.13 1.06 % 3.15 1 08:55:37' 

16.67 66.66 1: 20.00 % 09:16:00: 
E,180,39 9.G % 1,22 % 09:05:49\ 

16.00 
10.00 
10. 00 
10. 00 

3 
' 35222 

428 
9 

6.27 
398.67 

2657.57 
7.17 

0.40 
13044.48 

157. el 
2.62 

91 0.11 
4015 3522.01 
26604 ' ' 42.61. 

0.71 

. .  
. . .  

OPERFITIGM COIIlUTE 
. . .  

. .  . .  

. . .  

. .  

. .  
. .  

. .  
. .  



01-7708-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5176 DPM 

STACK L O C A T I O N  9 STACK ID, ANALYZE FOR DATE8 TIME 

TA-3 -29  
I 

I 

T A - 2 1  
TA-43 

I 

I 

I 

TA-48 
I 

I 

I 

I 

I 

e 

I 

I 

TA-50  
I 

I 

I 

I 

' I  

TA-50-37  
TA-50  

0 3  
0 4  
05 
06 
07 
08 
09 
10 
11 
12 
1 3  
1 4  
15 
16 
1 7  
18 
1 9  
20 
21  
22 
23 
2 4  
25 
26 
27 

SFRrJFS I 
L L D = 7 1 '  C / l O H I N S *  
~~~=5.i9:0.86 
EFF=O 4 8  

FE-44  MFP 
FE-45  
FE-46  
4HC-FE-1 ( 4 0 1  P R O )  I 

FE-9AA P-32 
FE-1OAA I 

FE-12  
FE-34  
F E - 1 1  HFP 
F E - 1 5  
FE-18  
F E - 4 0  
F E - 4 5 .  . 

FE-46  a 

F E - 5 1  

F E - 6 0  
F E - 1  
FE-2  
FE-3  
F E - 1 7  
FE-25  I 

FE-27 
F E - 1  

I 

I 

I 

I 

m 

I 

I 

I 

I 

~ ~ - 5 4  I 

I .  

I 

I 

I 

I 

I 

I 

I 

FE-62&o/c/$fi# 

SERIES I 1  
LLD-64  C/lOMINS. 
BKG=4.14'0.12 
E F F = 0 * 4 3  ' 



. . .  

. .  . .  
. .  

. .  

. .  . .  . . .  
. .  

. .  
' .:.. . 

FRI OCT. 23, 1987 

d RLPHR #HR ? R S W L E  TIME 
SN CODE IMIN.) COUNTS COUNTS CPiil 

GRW R LRNL STACKS 
. -  

00 HPRL 

4 HPRL 
5 bPRL 
6 HPRL 
7 HPFIL 
8 t!PN 
1 HPFL 

i 0  W N .  
11 WRL 
12 Wfx 
13 HPPL 
14 HFRL 
15 HPRL 
16 HPRL 
17 HPRL 
18 8PPL 
19 WRi 
20 HPRL 
21 HPRL 
22 HP4L 
23 HP9L 
24 HPRL 
25 HPRL 
26 HPRL 

10.00 3 
10.00 34826 
10.00 383 
IO, 00 . 6  
10.00 4 
10.00 14 
10.00 . 24 
10.00 7 
10.00. 9 
10.00 24 
10.00 7 
10.09 23 
i0.00 . 14 
!0.09 14 
10.00 6i6 
iO.OO 56 
10.00 67 
i0. 00 12 
10.00 8 
10.00 6 
io. 00 7 
10.00 12 
10.00 5 
10.00 2 
10.00 ' ' 3 
10.00 7 
10.00 4 

. 

, . .  

90 0.11 
3940 3482.41 

38.11 
. 126 0.41 

91 ' 0.21 
191 1.2! 
& 2.21 
153 0.51 
6? .0.7i 
;a5 2.2i 

- 

--& :::: 
227 1. 21 

i.21 . *  

35627 €1.41 
28iB 5.41 
3130 6. 51 
116 1.01 
107 0.61 

0.41 
0.51 

134 . 1.0! 
84 0.31 
94. 0.01 
93, 0.11 
73, 0.51 
57 0.21 

BETR 
CPN 

6.17 
391.17 
2607.87 

9.77 
6.27 
16.27 
5.57 
13.47 

35.67 
10.17. 

i9.47 
37.87 

3559.87 
278.97 
310.17 
8.77 
7.87 
10.47 
1Q. 17 
10.57 

. 5.57 
6.57 
6.47 
4.47 
2.87 

3. a: 

83. of 

ALP4 , E T A .  RLPfiR SETR TOO CLOCK 
9PM DPN 2-SIGMA .. 2-SI'GMA HR:MN:SEC 

, 0.40 
mw. 81 
141.14 
1.51 
0.77 
4.48 
8.18 
1.88 
2.52 
8.18 
l.@B 
7.81 
4.48 
4.48 

227.44 
20.03 
24.11 
3.74 
it. 25 
1.51 
1.68 
3.74 
1.14 

' 0.03 
0.40 
1.88 
0.77 

14.34 
309.69 ' 

6064.81 
22.72 
14.58 
37.83 
12# 95 
3!. 32 
9! <I0 
ai. 35 
23.55 

46.20 
88.06 

6278.76 
648.75 
721.32. 
"c. 39 

' 18.30 
24.34 
23.65 

133. ia 

24.58 
.: 12.95 

15.27 
' 15.04 

10.33 
6.67 

115.47 % 21.08 % 
1.97 % 3.16 % 

10.21 % 1.23 % 
61.64 X 17.81 ir 

100.00 % 20.96 X 
53.45 5 14.47 % 
40.82 z 21.82 % 
75.59 Z 5.66 X 
EL66 $ 24.43 :: ' 

40.82 5 ;o.ig x 
,75.59 % 17.54 X 
41.70 ?! 6,@ X 
53.45 % 13.57 % 
53.45 r; 9.91 X 
8.05 % 1.05 % 
26.72 Z 3.76 X 
24.43 $ 3.57 X 

70.71 % 19.33 % 
81.64 % 17.34 % 
75.59 % 17.54 % 
57.73 f a  'r7.27 ?! 

141.42 % 20.62. % 
115.47 ' %  20.73 % 
75.59 % 23.40 Z 

1C9.00 % 26.49 % 

57.73 JC 18.56 x 

a9.44 % a . 8 2  z 

15:48:26 
15: 58: 38 
16:08:50 . 

16:19:01 
11323: 12 
16: 39: 23 
15: 43: 35 
16: 59 :46' 
17 i 09: 57 
17: 20 : 88 
17:30: 19 
17 : 40 : 5 1 
17:50:42 . 

i8 : 00 : 53 

18:Ei : 17 
18:31 :E8 
i8: 41 : 35 

!9:02:W 
19: 12: 13 
19:22:24 
15:32:35. 
19 : 42 : 46 
19:52:58 
29:03 : 03 
20:13:20 

ie:ii:K 

ie:5i :so 

... . . .  ... 
. .  

. .  

.. . 

. .  I' . , _  . .  . .. . , 

. .  . .  i . 
. .  

. .  
4 .  

. .  . . . .  

. . .  



t S f t f d t t * t t t L A N L  STACKS REQUIRING BETA A N A L Y S I S t t f f S X t S t t t t  

01-7708-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5176 DF'M . 

STACK LOCATION # 

TA-3-29 
I 

I 

T A - 2 1  
TA-43 

8 

I 

8 

TA-48 . .  

I 

I 

8 

I 

I 

8 

I 

4 

T R - 5 0  
m 

8 

8 

I 

TA-50-37 
TA-50 

03 
04 
05 
0 6  
07 
0% 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4  
25 
26 
27 

STACK ID, ANALYZE FOR ' DATE8 TIME 

F E - 4 4  
. F E - 4 5  

F E - 4 6  
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA 
FE-1OAA 
FE-12 
F E - 3 4  ' 

F E - 1 1  
F E - 1 5  
F E - 1 8  
F E - 4 0  
FE-45 
FE-46 
FE-52 
F E - 5 4  
FE-60 
F E - 1  
FE-2 
FE-3  
F E - 1 7  
F E - 2 5  
FE-27 
F E - 1  
F E - 6  

SFRTFS I 
L L D = 7 1  C/l,HINS. 

MFP 
8 

I 

I 

P-32 

I 

a 

HFY 
I 

m 

. I  

I 

8 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

SERIES I1 
LLD-64 C/ lOMINS.  
EKG=4 1 4 2 0  12 
EFF=O 4 3  



. .  
. .  . . .  . .  

. .  

. .  

. .  

FRI OCT 30, 1387 
GROUP R UML STRCKS . .  . 

SGMPLE TIME 
Si'i C!JlrE (M1N.j 

00 HPRL 
1 HPFIL 

5 HPFiL 
4 WFIL 

. .  . .  5 IiPPIL 

7 tiP9L 
6 HPGL 
.9 *GL 
iQ HPRL 
11 HPRL 

13 HPRL 
14 HPRL 
15 HFRL 
16 HFRL 

. i7 HPGL 
18 W.1p4L 
19 H H L  

' 29 HPRL 
21 HPClL 

. . . .  22 HPRL 
22 HPRL 
24 HFGL 
25 HPRL 
26 HPRL 
27 t!PRL 

. .L r 'PGL 

6 i m L  

12 n w  

. . .  

10. 00 
10.00 
10.00 
10.00 

. lO.OQ 
10.00 
!0.00 . 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
19.00 : 

10.00 
10. 60 
'r.0.00 
!C. 00 
10.00 
10.00 ' 

10.00 
10. 00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

R L W  
. COUNTS 

. 7  
' 35596 

4i2 
7 
13 
10 
27 
28 
39 
42 
10 . 
37 
14 
23 

2489 
24 

19 
12 
8 
31 . 

' 9  
10 
5 
18 

7 
4 

23 

14 . 

OFEARTION COHPLETE 

J 
BETO RLPHFI 

CNNTS CPM 

85 0.51 
4026 3559.4! 
~6398 41.01 

Q;51 
222 1. !1 

. , i40 ' 0.8i 
2.5! 
2.61 

rb 

132 . 3.71 
27.7 4,01 

0.61 
6% . 3.5i 
242 1.61 
%if!!? 2. l i  

525772 1 248.71 
1339 2.21 
734 2. l! 
91. 0.81 
146. 1.01 
3 0.61 

I 76 2.31 
149 0.71 
100 0.81 
100 0.31 
30 ' 1.61 

BETR 
CPM 

5.57 
399.77 
2636; 97 
10.17 
19.37 
il. 17 
4.97 
12.07 
10.37 
34.67 
10.77 ' 

- .58.77 
21.37 

. 63-37 
52674.37 
131.07 
70. 57 
6.27 
11.77 
17.37 
14.77 
12.07 
7.17 
7.17 . 

6.17 
7.67 
7.47 
6.37 ' 

1.75 
12273.82 
141.41 

I. 75 
3. 82 
2.73 
8.65 
9.00 
12.7'3 
13. E2 
e. 73 

12. 10 
5.55 
7.27 

857.62 
7.62 
7.27 
2.79 

2.10 
.10.03 
2.44 
2.79 
I. 0E 
5.53 
4.17 
1.75 
0.72 

3-48 

' 4  

13.50 
951.63 
6278.50 
24.21 
46.11 
26.59 
11.63 
28.73 . 
24.69 

' 43.02 
3.64 

129.9 
50.88 
165.16 

1k1!5. !7 
312.07 
168.02 
14,92 
28.02 
42.78 
35.16 
26.73 
17.07 
17.07 
14.69 
i8.26 
17.78 
15.16 

. .  

75.53 % 21.69 Z 
1.06 % 3.15 % 
9.85 I 1.23 % 
75.59 % 17.54 z 
55.47 ?! 13.42 2 
63.24 % 16.90 % 

37.79 % 16.3 % 
32.62 % 17.40 % 
30.96 X 10.30 % 
53.24 X 11.14 % 

47.14 X 12.85 5: 
4!.70 X .  7.44 X 
4.00 ;c 0.27 Sr 
40.82 % 5.46 % 
4i.70 x 7.38 % 
63.24 X 20.96 % '  
57.73 'L 16.55 ?! 
70.71 X 13.86 % 
35.72 X 15.07 % 
66.66 ;C 16.38 Z 
53.24 % 20.00 . $  
89.44 % 20.00 Z 
47.14 'L 21.08 % 
53.45 % 19.51 ' %  
75.53 % 13.70 % 
100.00 % 20.85 % 

38.49 %  EA % 

32.87 x 8.0s z 

16: 50 :53 
' 17:01:05 
17:ll: 17 
17 : 2 1 :?E 
17 : 31 : 39 
17:41:51 
17:2:02 
18:02:13 
ia: 1224 
10 : 22: 26 
18: 32: 47 

1B:53:09 
13: Q3:2l 
19:13:45 
13 : 23 : 56 
13 : 34 : 08 

: M 4 :  19 
19: 54 : 30 
2G: 04: 41 
20; 14:53 
20:25:04 
20:s: 15 
20: 45: 26 
20 : 55: 38 
21 :OS: 43 
21:16:00 
21 :26: 11 

I a : 42 :ZE 

, . . . .  



S f t S S b S S f t t S L A N L  STACKS REQUIRING BET,A A N A L Y S I S S S f S i X S t S S S t  

01-7708-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5176 IlPH 

STACK LOCATION # 

TA-3-29  
I 

I 

TA-21 
. TA-43 - I 

i 

I 

TA-48 
I 

, .  I 

I 

' I  

I 

I 

I 

I 

TA-50 
I 

I 

I 

I 

I 

TA-50-37 
TA-50 

03 
0 4  
05 
06 
07 
08 
09 
10 
11 
12 ' 
13 
1 4  
15 
16  
17 
18 
19 
20 
2 1  
22 
23 
2 4  
25 
26 
27 

STACK I D t  A N A L Y Z E  FOR  DATE^ TIME 

. \%o 

I IdS-0 

F E - 4 4  MFP 
F E - 4 5  
FE-46 .  
4HC-FE-1 ( 4 0 1  PRO) 
FE-9AA P - 3 2  166-0 
FE- IOAA I 

F E - 1 2  

I 

I 

I 

F E - 3 4  
F E - 1 1  
FE-15 
FE-18 
F E - 4 0  
FE-45 
FE-46 
F E - 5 1 '  " . 

F E - 5 4  
F E - 6 0  
F E - 1  

'FE-2 
F E - 3  
FE-17 
FE-25 
F E - 2 7  
F E - 1  
FE-6  

. .  

SFRJFS I 
L L D = 7 1  C/lOMINS. 
BKG=5 1920 t 8 h  
EFF=O 48 

SERIES I1 
LLD-64 C / l O H I N S ,  
H K G = 4 t 1 4 ? 0 , 1 2  
EFF=O e 43 

I/- - 



.. . .. . . . . . .  

. .  . .  , . . .  . . .  

FRI NMI 06, 1387 
GROUP A LRNL STRCKS 

SFIYPLE TIME 
SN CWE (141N.l 

09 HPRL 
1 HPRL 

L H P  A, 
3 HPAL 

. 4 HPAL 
5 .  HFRL 
6 HPRL 
7 HPRL 
6 iiPFlL 
3 HPR? 

i0 !W!L 

12 !WlL 

13 WAL 
14 HPRL 
15 HFRL 
16 kW!L 

' '17 !+RL 
i8 HPRi 
19 *FIL 
20 YPRL 
21 HPAL 
22 HPgL 
23 H ? L  
24 HPRL 

. 25 HPAL 
26 HPRL 

i i  HPAL 

10,OO 
10.00 
i0. 00 
10.00 
10. 09 
10.00 
io, 00 
10. 00 
10,00 
!0.00 
10.00 
10; 00 
IO. 00 
10.00 
10. 0c; 
10.00 
10.00 
!O. 00 
10.00 
10.00 
16.00 
10.00 
10.00 
io. 00 
10.00 
10.00 
10.00 

.. . . . .  . 

. . .  

ww 
COUNTS 

5 
35066 

392 
4 
6 
3 

16 
17. 
1E 
25 
8 

30 1 
18 
12 

1% 
9 
8 

11 
13 
7 

22 
11 
3 
6 

, 12 
6 
e 

dj 
BETR 

CfldN'iS 

33 
4126 

113 
106 

F 

1 15 

126 

7 

13? 
173 
137 
6681 
c 

252 
sa& 
9970 

' 271 
232 

6'5 
41 

r 

& 137 
110 ' 

92. 
75 
86 

80 

0.31 
3506. 41 - 33. 0i 

0.21 
0.41 
0.71 
1.41 
1.51 
1. € 8 1  
2. j! 
0.6i 

29.31 
1.51 
1.01 

14.91 
0.71 
0.61 
0.91 
I. 71 
0.51 
2, $1 
0.91 
0.71 
0.41 

0.41 
0.31 

, 1.01 

BETR 
CPM 

6.47 
403.77 

2630.17 

7.77 

5.47 
9.77 

io. 87 
14-47 
la 87 

665.27 
23.37 
PQ. 17 

'331.17 
24.27 
PO. 37 
5.67 
5.27 
7.57 

10.87 
6. i7 
6.37 

. 4.67 
5.77 
6.67 

' 5.17 

a. 47 

a. 67 

ALFHR' 
DPM 

1.05 
12091.06 

134.51 
0.72 
1.41 . 

2.44 
4.86 
5.20 
5.55 
7.36 
2.10 

103.13 
5.55 
3.45 

51.41 
2. 44 
2.10 
3.13 
5.89 
1.75 
6. 93 
3.13 
2.44 
1.41 
3.43 
1.41 
1.06 

E T R  
DPM 

i5.40 
975.64 

€262.50 
20.16 
18.50 
20.64 
13.03, 
23.25 

34.45 
25. €!.€I 

1503.37, 
55.64 
46.62 

2367.07 
57. i 0  
48.50 
13.56 

' 12.54. 

25.86 
13.45 
15.16 
11,11 
13.73 
1s. 88 
12.30 

25. ga 

la. 02 

ALPPA . BETA TOO a O C K  
2-SIGMA 2-SI6M HR:MF:SEC 

83.44 i! 20.73 x 
1.06 % 3,11 % 

10.10 % 1,23 X 

81.64 % 13.42 % 
66.56 % '14.65 % 
50.00 % 21.95 % 

47.14 :r !7.01! $ 
40,'iJO $ 15.20 5 
70.71 % 17.08 Z 
11.52 X 2.44 X 
47.14 X 12.35 % 

16.57 % 2.00 % 
66.66. % 12.14 % 
70.71 % 13.13 Z 
60.30 $ 21.69 1: 
55.88 X z2.22 % 
75.53 % iP.61 % 
42.64 % 17.08 % 
60.30 % !S.Ca % 
66.G % 20.65 Z 
81.64 Z 23.03 % 
57.73 $ 21.56 % 
81.6%. % 20.51 % 
53.44 % .E.% Z 

100.00 5 ie.ei z 

48.50 z m i  x 

57.73 x 13. ia z 

15: 37 : 56 

15: 58: 20 
16:08:31 
16: 18:42 
16: 24: 53 
15:39:05 
16:49: 16 
1s: 59 : 27 
!7 :09: 38 
17: 13:50 
17: 30: 01 
17:40:12 
17 : 3: 24 
18:00:35 

18: 20 : 58 
18 : 31 : 09 
16:41:20 
13:5! :a 
13:Oi :43 
11:11:54 . 

13: 22: 05 
13:32: 16 
19 : 42: 27 
19 : 52 : 39 
20 : 02: 50 

15: 48 : oa 

!a:i0:46 

. .  

. .  . .  . .  . .  . .  . .  
. .  . 

. .  

. . .  . .  . . .  
. .  . . .  . . .  . .  . .  . 

. .  

. .  

.. . .. 
. .  . .  . . .  . .  . .  . 

. . . .  . .  
. .  



S b t t f S S t S S t f L A N L  STACKS REQUIRING .BETA A N A L Y S I S b S t b S t S X S t t b  

. 01-7708-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5176 DF'M 

STACK LOCATION t STACK I D *  . ANALYZE FOR DATE8 TIME 

TA-3-29 03 F E - 4 4  
0 4  FE-45  I 

I 

TA-21  
TA-43  

I 

I 

I 

TA-48 
. I  

I 

I 

I 

I 

' I  

I 

05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 

FE-46  
4HC-FE-1 ( 4 0 1  PRO) ' 

FE-9AA 
FE-1OAA. 
F E - 1 2  
FE-34  
F E - 1 1  
F E - 1 5  ' 

FE-40  
FE-45  
FE-46 
F E - 5 1  
FE-54  

FE-18  . 

I 19 FE-60  
T A - 5 0 .  20 F E - 1  

21 FE-2  
22 FE-3  
23 FE-17  
2 4  . FE-25  

I 

I 

I 

I 

I 25 FE-27  
TA-50 -37  26 F E - 1  
TA-50  27 FE-6  

SFRTES I ' 

L L D = 7 1  C / l O M I N S *  
EKG=5.1920,86  
EF.F=O 48 

I 

I 

P-32  
I 

I 

I 

HFP OBUd 
I 

I 

I 

I 

I 

I 

I 

I 

I i ' 

I 

I 

1 .  

I 

SERIES I 1  
LLD=64  C / l O M I N S *  
BvG=4,14-*O, 12 
EFF=O* 43 



. .  . . 

... 
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FRI NOV 13, 1987 
EROUP R LRNL STACKS 

SrnPLE 
SN CODE 

'00 HPRL 

HFdL 
3 HPRL 
4 tiPRL 
5 HFGii 
L *!7L 
7 tiPiiL 
5 HPRL 
9 XPPFIL 

10 HPBL 
11 HPRL 
12 HPGL 
13 HPFL 
14 HPRL 
1s HPRL 

i7 iPRL 
58 KPQL 
15 ii?DL 
20 HPRL 
21 HPHL 
e2 HPRL 
23 H P k  
24 WFtL 
25 HPRL 
26 HPOL' 

. 27 HPfiL 

L H P R L  

1€ WRL 

TIME 
(MI;U. 1 

io. 00 
10.00 
10.00 
10.00 
10.00 
io. 00 
19.00 
10. o(! 
i0. $0 
10.00 
10.00 
!0. co 
19. GO 
iO.00 
10.00 
10,OO 
io. 00 
!0.00 
10.00 
".00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10. 00 
10.00 

GPERFlTiON CONPLETE 

QLP!+q . 

COUPiTS 

3 
35185 
486 

12 
5 

12 
' 25 

20 
23 
19 
17 
17 
17 
14 

484 
i3 
10 

. 7  
10 
12 
16 
9 
9 
7 
6 

4 
3 .  

a 1  

RLPHR 
COUNTS CPH 

J -  
BETR 

101 0.11 
3 6 7  3518.31 

$1 
140 
91 

A&- A 
149 
6BQ 
17s 
i 20 

173 
a 
109 
2i6 
96 
96 

1 38 
104 
83 
109' 
72 

ito3oa 

3n- 

* 
3- 

72 

1.01 
0.31 
1.01 
2.31 
1.81 
e. i i  
I. 71 
1.3 
1,51 
1.5: 
1.21 

48.21 
1.11 
0. e1 
0.51 
0.01 
1.01 
1.4i 
6.71 
0.71 
0.51 
il. 41 
0.71 
6.21 
0.61 

BETR 
CPM 

7.27 
393.67 

2634.87 
11; i7 
6. 27 

10.47 
5.77 

11.17 
65. l i  
i4.37 
9.17 

17.77 
i4.47 

. 13.67 
2927.37 

15.57 
18.97 
6.77 
6.77 

15.67 
!a, 97 
7.57 
5.47 

4.37 
4.17 
4.97 
.4.47 

a. 07 

FlLPWJ 
WH 

.0. 40 
13030.77 

179.23 
3.74 
1.14 
3.74 
8.55 
6.70 
7. a; 
6,32 
5.59 
5.53 
5.59 
4.48 

178.55 
4. i i  
3.00 
i. E8 
3. 60 
3.74 
5.22 
2. €2 
2.52 
1.88 
1.51 
2.62 
0.77 
2,25 

BETH W W  BETFl TED CLOCK 
DF" ' 2-SIGMR 2-SIMfl HR:MIY:SEC 

15.90 115.47 % 13.90 ir 

6127.60 9.07 Z 1.23 % 
25.97 57.73 ir 16.90 % 
14.56 89.44 .% 20.96 % 
24.34 57.73 % 17.34 % 
i3.41 40.00 % 21.56 1 
25.97 44.72 5 16.90 Z 

51.55 41.70 5: 7.66 % 
34;Ei 45.86 Z i4.94 1! 
21.32 48.50 % 18.25 1 
41.32 48-50 % 13.93 Y. 
33.65 43.50 % 5.20 % 
45.74' 52.45 x 13.33 % . 

4716.2q 9.09 ;C 1.40 1 
37.13 55.47 % 14;58 % 
44.11 62.24 % G.54 z 
15.74 75.59 X 2 k 4 1  % 

36.44 57.73 X 14.70 % 
25.51 50.00 Z I!.??' $ 
17.60 E6.66 % 19.61 ir 
12.72 66.56 % 21.95 Z 
18-76 75.59 % 19.15 % , 

9.69 66.66 % 23.90 % 
11.55 100.rJ0 % 22.64 % 
10.39 70.71 % ' 23.40 % 

915.97 . 1.06 % 3.17 I I  

!5,?4 53,24 x a , 4 1  % 

io.16 ai.64 5 23.57 f 

16:03:12 
16:13:24 
16: 23: 36 

16: 43: 59 
1654:  10 
17 : 04 : 22 
i7: 14 : 33 

: $4 
17: 34 : 55 
1?:45:07 
17:55: 13 
i8:05:30 , 

18:15:41 

15 : 36 :04 
le:%: iG 

19: 06: 38 
13: 16: 4'3 
19:27:0! 
1?:37:15 
13 : 47 : 23 
13: 57: 35 
29: 07: 46 
2?:17:57 
&28: 09 
20 : 38: 20 

16: 33 : 48 

la: 25: 52 

la: 55: 27 

. . .  . .  . . .  . .. . . . .  . 
. .  



SStSSttStSSSLANL STACKS.REQUIRING BETA ANALYSIS*SStSXSS*SSt 

01-7708-ALPHA SOURCE-2368 DPII 
02-7139-BETA SOURCE-5176 UPM 

STACK LOCATION # 

TA-3-29 
I 

I 

TA'-2 1 
TA-43 

I 

I 

I 

TA-48 
I 

I 

I 

I 

I 

I 

I 

' I' 

TA-50 
I '  

I 

I 

I 

I 

TA-50-37 
TA-50 

03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

STACK ID, ANALYZE FOR DATE8 TIME 

FE-44 HFP I )  h - Id?? I yoc 
FE-45 I 

FE-46 
4HC-FE-1 (401 PR.0) 

I 

I 

FE-9AA 
FE-1OAA 
FE-12 
FE-34 
FE-11 
FE-15 
FE-18 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
FE-60 
FE-1 
FE-2, 
FE-3 
FE-17 
FE-25 
FE-27 
FE- 1 
FE-6 

B K G = ' 5  19'0 * 86 
EFF=O 48 

I 

I 

II IG-J3187 0 0 0 @  I' 

I .  

I 

I .  

I 



RON #OV 23, 1987 
GROUP F\ LRNL STRCKS 

SRMPLE 
SN EGDE 

100 HPWL 

1 HPRL 

3 WPIL 
4 HPRL 

' 5 HPkL 
6 HPRL 
7 2PRL 
e HPRL 
9 HPRL 

10 *kL 
11 HPAL 
12 HPRi. 
13 HPRL 
i i  HPRL 

r:. 15 HPSL' 
5 . 16 HPRL 

17 ~ P R L  

i9 HPRL 
2C HPRL 

. 21 HFRL 
22 HPRL 
23 HPRL 
24 HPFIL 
25 HPFlL 

27 HPRL. 

.c  HPRL 

la ~IFRL 

"26 p L  

T I E  
iMiN. 1 

10.00 
19.00 
10. 00 
IO. 00 
10.00 
10.00 
10. 00 
10, 0Q 
10. ng 
10.00 
10.00 
10.00 
io. uc 
io. 00 
10.00 
io. 00 
10. 00 
!0,00 
10. 00 
10.00 

10.00 
10. 00. 
10.00 
!0.00 
.1(5.00 
10.00 
10. 00 

io. 00 

OPERRT I ON COWLETE 

. i?!!PHA 
CWTS 

8 
3512s 
418 

11 
19 

. z  
i9 
i? 
15 
i0 
18 
16 
z2 

. 150 
9 

20 

B 
i4 
13 
14 
5 
3 
5 
9 

18 

7 
d 

a 

10 

RLPHR 
COUNTS CPM 

114 0. €1 
4031 3512.31 

131 0.11 
I l l  0.91 
123 1.71 

146 1.71 
158 1.1: 
! 99 1.31 

195 1.61 
179 '1.41 
W 2.01 

185 0.71 
. 215 i. B i  
55 0.6i 

104 . 0.61 
i 15 1.21 

1.71 
124 1.21 
98 9.41 
84 0.7i 

1 00 0.31 
4 84 0.71 

33 1.61 

J 
RETR 

-1.61 

- 
I 

113 $. 01 

45 0. ai A 

B220 i4. ai 

T 0.81 - - 

EETFl 
CPM 

8.57 
400.27 
2492.07 
10.27 
8.27 
9.47 
8.47 
!1.?7 
1 3  37 
17.07 
11.57 
16.67 
15.07 
5.77 

819.17 
16.07 
18.67 
6.67 
7.57 

10.67 
3.57 
6.37 

. 5.57 
7.17 
5,57 
5.87 
6.47 

Ab. 

a. 67 

. .  

. . .  

RLDHR 
DPM 

2.10 
121 11.41 
143.40 
0.37 
3.13 
5.89 
0.03 
5. E5 
3.82 
4.51 
2.79 
5.55 

. 4.E6 
6.93 

5i .  06 
' 2.44 
6.24 

' 2.10 
2.10 
4.17 
5.29 
4.17 
1.41 
2.44 
1.06 

' ' 2.44 
2.79 
5.55 

BETR RLPHR EETR TDD CLOCK 
DPM H j f G M R  2-SIEMR t!R:MN:SEC . .  

20.40 
953.02 
5933.50 
24.45 
13.63 
22.54 
20, 16 
29.50 
26. 11 
40.64 
27.78 
25.69 

37.54 
1950.40 
38.26 
44.45 
15.88 
18.02 
20.64 
25.40 
22.78 '- 

16.59 
13.26 
17.07 
13.26 

' 13,97 
15.40 

. 35.88 

70.71 % 18.73 % 
1.06 % 3.15 % 
9.78 % 1.26 % 

115.47 Z 17.47 )r 

50.30 % 18.98 % 
45.98 % i8.03 % 

141.42 ;c i8.ai ;r 
45.68 z 16.43 
55.47 ;c !7.6\2 'x 
51.63 % 14. t7 % 
€3.24 % 1L60 5: 
47.14 X 14.32 Z 
5Q.M % 14.94 8 
42.64 'J ' 14.66 11 
16.32 ;C 2.20 Z 
56.66 % i4.54 % 
44.72 % i3.63 % 
70.71 X . 20.51 % 

, 7O.i! % i9.61 % 
53.45 z 18.65 % 
45.f!8 X 17.21 % 
53.45 X 17.96 % 
81.54 % 20.20, % 

09.44 $ 20.QQ % 
66.66 % el.@;) % 
63.24 % 21.44 % 
47.14 Z 20.73 % 

66.65 ;r 2i.82 5 

16: 30: 33 
16:40:46 
'16:50: 58 
i7 : 01 : 03 
17: 1 1 : 20 
17 : 21 : 32 
17:31:43 
i7:41:5S 
17 : 52: 06 
1m2: le 
18:12:29 
id: 22 : 40 
1 e: 32 : 52 
i6 : 43 : is3 
18:53:i5 
19:03:26 
19: 1 3 : 37 
19 : 25 : 49 
19: 34: 00 
19:44: iS 
19: 54 : 23 
20: 04: 34 
26: 14:46 
2k24: 57 
20: 35: 05 
20: 45:20 
2Q:55:3e 
21 : 05: 43 

. .  . .  

. .  . .  

.. . 

. .  

. .  

. . :  . . . .  

. . .  
. .  . . .  .:. . 

. .  . .  
. .  . .  

. .  . . .  . 
. .  

. .  
. .. . .  

. _  . . 

. .  



-a,, _. ..I- 

t f S t S d t f S f S f L A N L  STACKS REQUIRING B E T A . A N A L Y S I S t S t f t t t r S S t r l !  

STACK LOCATION 9 

01-7708-ALPHA SOURCE-2368 DPfl 
02-7139-BETA SOURCE-5176 DPM . 

TA-3-29  
I 

I 

TA-21  
. TA-43 !.' - a 

I 

I 

, T A - 4 8  
a 

I 

. I  

I 

. . I .  

a 

I 

I 

TA-50  
' m .  

I 

I 

. .  I 

TA-50-37 
TA-50  ' 

03 
0 4  
05 
0 6  
0 7  
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21  
22 
23 

25 
26 
27 

2 4  

STACK I D ,  

FE-44 
FE-45  
FE-46 , 

4HC-FE-1 ( 4 0 1  PRO) 
FE-?AA 
FE-1OAA 
FE-12  
FE-34 
F E - 1 1  
F E - 1 5  
FE-18 
FE-40  ' 

FE-45 
FE-46 
F E - 5 1  
FE-54 
FE-60  ' 

F E - 1  
FE-2 
FE-3  
F E - 1 7  
FE-25 
FE-27 

ANALYZE FOR DATE8 .T IME 

HFP - '+= 
l 

a 
I . l l uv  

I 

a .  

a 

I 

I 

I 

a 

I d  P 
.I 

I 

I 

I 

I 

SERIES 11 
LLD-64 C / l O t l I N S ,  
BKG=4 142O.12  



. .  
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WED NW 25, 1387 
GROUP f4 LAWL STACKS 

SRWLE T I E  
Si WE (BIN.) 

L gk HPRL 
4 t!ML 
5 HF'UL 
6 HPFli 
7 5PRL 

3 HPgL 
i b  HORL 
11 HPRL 
12 HPFlL 
I3 HPRL 
14 HPRL 
15 HPRL 
16 HPRL 
17 HiJFlL 
16 HPRL 
i3 HPGL 
2C i4PRL 

' 21 HERL 
22 HPRL 
23 HPK 
24 HFR? 
25 H?RL 
26 HPnL 
27 HPRL 

a HPRL 

ea HPRL 

10. 00 
10.00 
10. 00 
10. 00 
!O. 00 
10. 00 
!0. 00 
10.00 
10, 00 
10.00 
10. 00 
10. 00 
10.00 
10.00 
10.00 
i3, $0 
10.00 

10.00 
io. 0.3 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10. 00 

io. 90 

. ... . .  

KPHA 
COuElTS 

0 
3499 

579 
11 
12 
12 
s 

20 
15 
I1 
23 
15 
14 

' 31 
162 
15 
!4 
8 

15 
11 
13 
11 ' 
14 
5 
i5 
7 
3 '  

i6 

. .  

. . .. . .  

RETR ALPHR 
CNNTS ' CPPI 

85 0.61 
4038 3492.71 

Z ' n ?  57.31 
ia7 0.91 
125 1.01 
& 1.01 A 0.61 

141 1-81 
, 153 !. 3i 

205 ' 0.9! 
142 ' 2.11 
202 1.31 
i 74 1.21 

2.91 
81C7 16.01 
238 1.31 
276 . 1.21 
,97 0.61 
101 i. 31 

0.91 
142 1.11 

' 1% 0.91 
8h ' 1.21 

113 0.31 
32 1.31 

0.11 
io1 . I. 4i  

- 

95, 0.51 

BETA flLPHFI 
cpn DPM 

5.67 2.10 
400.37 12043.82 

2515.37 137.62 
i5.87 3.13 
5.67 3.46 

7.87 2.10 
11.27 6,  24 
13.07 4,5i  
17.67 3.13 
11.37 T.  27 
17.37 4.51. 
14.51 4.17 
22.97- 10.03 

E:,?. fi7 55.20 
24.37 4.51 
24.77 4.17 
6.87 2.10 
7.27 ' 4.51 

11.57 3.13 

7.77 3.13 
5.77 4.17, 
a. 47 1.06 

' 6.27 4.51 
6.67 1.75 
a. 17 0.37 

10.07 3.48 

11.37 3. a? 

7.27 ... 4.85 

. . . .  . . . -  . . .  

. .  

.- 

BETR . ALPHA BETR . 

DPM 2-SIGMR . 2-S.IGMR 

13.50 
354.67 

598.37 
37.78 
23.02 
22.77 
!a. 7.3 
26. a; 
31.11 
42.07 

, 27.07 
41.35 
34.59 
56,65 

15223.50 
53.45 
58.97 
16.35 
17.30 
27.54 
27,07 
10.50 
i3.73 
20. 16 
5 .15  
15. ea 
19.45 

' 17.30 

. . .  

. .  . 

. .  

70.71 X 21.69 % 
1.07 % 3.14 ' %  

60.30 Z !4.62 % 

57.73 % 17.60 i! 
70.7! % 19.33 % 

Si!63 $ 15.86 $ 
60.30 % 13..36 ;C 
41.70 Y i5.73 % 

5L45 Z 15.16 $ 
35.72 5 i2.45 % 
15.7: , %  2.22 % 
'51.63 % 11.99 % 
55.45 % 12.03 % 
70.71 % 20.30 i! 
51.63 % i3.90 d 
i3.3. X N.66 Z 
55.47 % 16.78 Z 
60.30. % !7,42 % 
53.45 z 51.56 % 
89,44 % i k 6 i  i ! .  
51:63 % 20.B Z 
75.59 Z 20.51 % 

115.47 % 19.06 % 
50.00 .% 19.90 % 

a.34 z 1.26 z 

57.73 % '  17.88 Y. 

4 7 2  5 i ~ a 4  x 

5i.63 Z 14.07 X 

. .  . .  

TED CLOCK 
HR : NN : SEC 

15:47:11 
15 : 57: 23 
16:07:35. 
16: 17 : 46 
15: 27 : 58 
16: 38 : 09 
k G : E  
16 : 58 i 32 
17 : be: 43 
17 : 18 : 55 
17: 29: ot; 
i?:33: 18 
17 : 4% 23 
17: 59: 40 
le : 03 : 52 
19: 20 : 03 
16130: 15 
18: 40: ?S 
18: 50 : 37 
19 :@0 : 49 
1.3: 11 : 00 
13:21:11 
19:31:23 
i9:41:34 
19: 51 : 46 
2b:01:57 
20: 12 : 09 
29: 22: 20 

. .  

. .  



c 

f S S * * S t S f * S * L A N L  STACKS REQUIRING BETA A N A L Y S I S S * f * * S S t S t S *  

01-7708-ALPHA SOURCE-2368 DPfl 
02-7139-BETA SOURCE-5176 'DPM 

. .  

STACK LOCATION t STACK. I D *  ANALYZE FOR DATES TIME 

TA-3-29 
I 

I 

TA-21. 
TA-43 

I .  

I 

I 

TA-48 
I 

I 

I 

I 

I 

I 

I 

I 

TA-50 
I - .  
a 

I . 
TA-50-37 
T A - 5 0 .  

03 
0 4  
05 
06 ' 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17  
18 
19 
20 
21 
22 
23 
2 4  
25 
26' 
27 

FE-44  
FE-45  

f lFP 11160 
I 

- I  FE-46 

FE-9AA P - 3 2  ) L e 0  
FE-1OAA'  
FE-12 

I F i \ t a r  \b ' 

I 

I '&;;Z-J;f;, ,' 

4HC-FE-1 ( 4 0 1  PRO) 

FE-34 
F E - 1 1  , 

FE-15  
FE-18  

I 

. I  

I 

. .  FE-40  
FE-45 
FE-46 
F E - 5 1  I 

FE-54 I 

F E - 6 0  
F E - 1  
FE-2 
FE-3  
FE-17  
FE-25 

I 

I 
, 

I 

I I 7- FE-27 
cc-1 I L  

FE-6  

. .  

SFRJFS I 
LLD=71 C/lOMINS. 
E K G = 5 * 1 9 2 0 * 8 6  
EFF=O 48 



FRI DEC 04, 1?ai 
GROUP R LFIHL-STflCKS 

SRNPLE 
SN CODE 

'00 HPRL 
1 HPRL 

3 HPRL 

5 tim 
' 5 HPQL 
7 HrnL 
8 8PRL 
3 HPclL 

i0 HPRL 
I! F!GL 
12 HPRL 
13 HPflL 
14 HPfiL 
15 KPflL 
16 HPRL 
17 HPGL 
18 KF'RL 
13 HPfiL 

. 20 HP9L 
2i HPAL 
22 HPRL 
23 HPRL 

' 24 HPRL 
25 HPRL 

. L  .s YPRL 

4 w a L  

TIME 
(MIN. 1 

10.00 
10.00 
10.00 
10.00 
io. 00 
10. oa 
10.00 
I[!. 03 
10.00 
10. OQ 
10.00 
10.00 
10. 00 
!0.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10,OO 
10.00 
10.00 
10.00 
10.00 
10.90 
10.00 

UPERRTION COMPLETE 

RLPHR 
COUNTS 

5 
34774 
447 
4 
3 
1 1  
7 
12 
17 
3 

10 
6 

i2 
. 103  

E 
10 

b 
3 
14 
15 

' 12 
7 
10 
13 
14 
12 

BETR NFHtl BETCl 
CGUNTS CPt4 CPM 

37 0.31 
3921 34?7.21 

44.51 

?2 0.71 

146 0.51 
153 1.01 
133 1.51 

0.7i 
. 165. 0.51 
is3 0.41 = ;. 01 

70042 9fl'B. 5 1 
527 1.01 
272 0.81 
1% 0.6i 
107 0.71 

171 . 1 .3  
158 ' 1.01 
77 0.51 

1Q3 ' 0.81 
i14 1.11 
37 1.21 
g3 1.01 

155 0.21 

> O.?! 

2 l ,2l  

- 

5.87 
389.27 
2311,17 

12.67 
6.37 
11.47 
11.17 
13.07 
17.07 
11.47 
13. 67 
15.47 
26.37 

7001.37 
43. B7. 
24.47 
9.77 
7. R7 
7.07 
14,27 
13,97 
6.87 
7.47 
8.57 
6. b7 
6.47 

. .  

ClLPHR 
DPM 

1.06 
11390.37 
53.48 
0. 72 
2.44 
2. i3 
i. 75 

. 3.48 
. 5.20 

2.44 
2.73 
1.41 
3.48 

355.93 
3. &a 
2. !3 
2 s  10 
2.44 
4.17 
4.5! 

1.75 
2.73 
3.82 
4.17 
3.48 

3. ha 

BETR KPH9 BETR TO3 CLOCK 
DPM 2-SIGKR 2-SIEMtl HR:MN:SEC 

16.35, 
926.03 
5378.37 
36.16 
i5.16 
27.30 
26.59 
31.11 
$0.64 
27.30 
2.54 
36.83 
62.38 

16659.32 
118.73 
58,26 
23. E6 
18.73 
16.83 
32, s7 
33.25 
i6.35 
17.78 
2fi. 49 
15.35 
15.40 

89.'44 % 21X3.! % 
1.07 % 3.19 % 
5.45 % 1.26 % 

100.00 Ir 16.C6 % 
55.66 % 20.85 % 
50.30 $ 16.72 % 
75.53 % lLSC! a 
57.73 1c 15.a~ x 
48-50 % 14.17 % 
66.66 Ir 16.72 % 
63.24 % i5.56 % 
81.54 % i4.78 7. 
57.73 % :l.i0 Z 

57.73 $ 8.71 x 
E.3.24 % 12.10 5: 
70.71 Z 17.81 % 
66.66 i 13.3 % 
53.45 5: 20. 19 Z 
51.63 % 15.23 Ir 
57.13' $ 15.43 % 
75.53 $ 20.30 . $ 
63.24 ;I 13.70 i: 
55.47 5: 16.73 % 
53.45 % 20.30 z 
57.73 % 20.73 % 

6.21 3: '0,75 % 

16:08: 14 
16:!8:27 
16:28:39 
1 E : 38: 50 
15:47:01 
ib:59: 13 
17:09: 24 
17:13:36 
! 7: 29: 47 
17:39:56 . 

17 : 50: 10 
18: 00 :2! 
le: I0:32 
i 3 : 20 i 46 
ia: 30 : 5'7 
18:41:08 
18:51 : 20 
!?:MA1 
!9:11:43 
!9:21:54 
15: 32: 05 
13:4i: 17 
14: 52 : 28 
?0:02: 40 
20: 1251 
20 : 23: 03 

. . .  . . 
. . . . . . . . . . ... . . .  . . .. . 

. .  

. .  '. . . : 

. .  . . .  

. . .  
. . . .  . .  
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S f f * t t t * f S * t L A N L  STACKS REQUIRING BETA ANALYSIS******SSSSS* 

,01-7'708-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5176 .DF'M 

STACK LOCATION # 

TA-3-29 
I 

I 

TA-21  
T TA-43 ' 

I 

TA-48 
I 

I 

I 

I 

I 

I 

I 

I 

TA-50  
'D 

I 

I 

TA-50-37  
TA-50  

SFRTFS I 

03 
0 4  
05 
06 
07 
08 ' 
09 
10 
11 
12 
13 
1 4  

' 15 
16  

. 17 
18 
19 
2 0. 
21 
22 
23 
2 4  

. 25 
26 
27 

L L D = 7 1  C/lOMINS. 
EKG=5.192 0 , 8 h  
EFF=O 48  

STACK I D *  ANALYZE FOR DATE8 TIME 

I 

8 FE-44  
FE-45  

I 

I 
FE-46  
4HC-FE-1 ( 4 0 1  PRO) 

FE- IOAA 
FE-12  

FE-9AA ' P-32-Ikt 

I .  

FE-34  
F E - 1 1  
F E - 1 5  

FE-45  
FE-46 
FE-51' 
FE-54  
FE-60  

, F E - 1  
FE-2 
FE-3  
F E - 1 7  
FE-25  
FE-27  
F E - 1  
F E - 6  

FE-18  ' I 

h)b Fi IJ t r  FE-40  
I 

I 
'\ 

I 

SERIES I I  

EFF=O.F~& 

LLO-64 C / l O M I N S *  
BKG=4,14'0.12 
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. .  

. .  
. . .  
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. .  

. .  
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FR! CEC 11, 1387 , 

6RWP R LRbL STKKS 
SAMPLE T I N E '  

. SN COGE (#IN.) 

00 HPRL 

3 HPRL 
4 i.!P!pFIL 
5 FPRL 
G HPR? 
.7 HPAL 

. E! HPRL 
9 HPRL 

10 HPFlL 

i l  HPRL 
12 HPRL 
13 HP4L 
14 flPRL 
15 HPRL 
15 HPR! 
17 HPRL 
18 HPRL 
19 H P K  
20 HPRL 
Z! HPfii 
22 H W L  
23 iiFRL 

" 24 KG'Fii 

26 wAi 
25 HFRL 

10. oi0 
10.00 
10. 00 

. 10.00 
10.00 
10.00 
-.. 1 fl. $0 
!O. 00 
10. 00 
10.00 
10.00 
10. 00 

' 1Q.00 
!0.00 

10.00 
10.00 
io. 00 
10.00 
10.00 
10.00 
10.00 

. 10.00 
10.00 
10.00 
10.00 
li;. 00 

, 10.00 

OPEWTION CMFLETE 

. .  

. . . .  . . 

. .  

RLPHR RLPHR BETR . W M  RLPHR BETR TOD CLOCX 
COENTS COUNTS . CPH CPM . . DPR DPW 2-SIGMfi 2-SIGMA HA:IU[N:SEC 

13 
34695 
394 
14 
9 
21 
4 

i'i 
i6 
21 
16 
17 
21 
22 
I3 
15 
5 
34 
r2 
16 
13 
12 

, 12 
7 
10 
7 

10 

83 1.!1 
4040 3459.31 

7 3 9 . 2 1  
188 t.21 
1 08 0-71 

202 1.41 
1.Si 

249 1.91 
4 s  2.01 
334 1.11 
286 i. 31 
90 0.3 

142 3.21 
1.Oi . 

203 1.41 
!75 1.1; 
38 1.01 

i 07, i. 01 
107 0. 51 

0. e! & 0.51 
05 0.81 

5.47 
401.17 
2494.27 
15.97 
7.97 

. 5.17 
20.17 
17.37 
26.07 
22.87 
24.57 
22.07 
32. 07 
3.0.57 
Z5.77 
6.17 
11.37 
68.67 
18.07 
14.67 
6,97 

7.67 
4.57 
7.27 
5. €7 

10. a7 

7. a7 

3. a2 
11363.13 
135.20 
4.17 

6.58 
l a  4! 
3.13 
4.86 
6.59 
2.79 
5.20 
6.58 
6.92 
3. & 
4.51 
I. 06 

i1.06 
3.48 

' 4.86 
3.32 
3.48 
3.48 
1. i 5  
2.79 
1.75 
2. i 3  

2* 44 

13.02 
355.16. 
5938.73 
38.02 
18.97 

!4.64 
48.02 
4i. 35 

54.45 
56.50 
52.54 . 
76.35 ' 
75.78 
61.35 
i4.59 
21.07 
163.50 
43.02 
34.92 
16.59 
la. 73 
16.73. 
10.68 
17.30 
13.50 

25. sa 

66. e3 

55.47 
1.07 
10. (17 
53.45 
66. 66 
43.64 
Bi. E4 
&0. 3:) 
50.00 
43.64 
63.24 
48.50 
43.64 
.42.64 
55.47 
51.63 
,354 44 
34.23 

' 57.73 
50.00 
55.47 ' 
57.73 
57,73 
75.53 
63.24 
75.59 
53.24 

% 21.95 % 
z 2.14 x 
% 1.26 X 

% 19.24 % 
% 17.09 % 
$ 2i.02 X 
S 13.i8 X 
Z 14.07 X 
% li.37 X 
% !2.47 x 
$ 12.@ x 
$ 12.G7 % 
x 10.70 % 
% !Os% z 
;L 11.82 % 
X 2i.08 X 
X 16.78 % 
% ' 7.47 z 
% 13.83 % 
% 1Li1 9 
% 20.20 % 
X '  19.33 % 
% 13.33 $ 
X 23.24 $ 
x 19.90 % .  
% 21.69. % 

z 14.58' x 

16: 12:37 
16 : 22 : 50 
16:33:02 

. 16:43: 13 
1 6:  53: 25 
17 :0,7 : 35 
i7:i~e 
i 7 : 24 :00 
1754: 11 
17: 44:P3 . i7:54:34 
! 8: 04 : 46 
'14.:&, . I  . .5i 
18 : 25: 03 
!!!i:25:20 
18: 45 : 32 
la : 55: 43 
i3 : a5 : 55 
'13 :I 6: 06 
13:26:18' 
!9 : 36: 29 
13: 46: 41 
! 9: 56: 53 
20:07: 34 
21;: 17: 16 
2027 :27 
20 : 37 : 33 

1 

. .  . . . . .  . . .  . .  . .  . .  
. .  . .  

, .  

. .  

. .  . .  .. . . .  

. .  . .  

. .  

. . . .  . . .  

. .  . .  . 



S * * * f S f S t * * S L A N L  STACKS REQUIRING BETA A N A L Y S I S * t * S S S t S S S S t  

01-7708-ALPHf i  SOURCE-2368 DPM 
02-7139-BETA SOURCE-5176 IIPH 

TA-3-29 
I 

I 

T A - 2 1  
r TA-43 

I 

I 

I 

TA-48 
I 

' I  

I 

I 

I 

.I 

I 

I 

TA-50 

I 

I 

I 

TA-50-37 
TA-50 

03 
0 4  
05 
0 6  
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16  
17 
18 
19 
20 
21 ' 

22 
23 
2 4  
25 
26 
27 

STACK LOCATION # 

SFRJES I 
L L D = 7 1  C/lOII;INS, 

STACK I D *  

F E - 4 4  
4 W 4  

ANALYZE FOR D A T E S  TIME 

WFP 
F E - 4 5  I 

I 

Id \b F E - 4 6  
4HC-FE-1 ( 4 0 1  'PRO) 
FE-9AA 
FE-1OAA 

P - 3 2  I !be0 
F E - 1 2  I 

FE-34 
F E - 1 1  
FE-15 
F E - 1 8  
F E - 4 0  
FE-45 
FE-46 
F E - 5 1  
FE-54 
FE-60 
F E - 1  
FE-2 . 

FE-3  
FE'- 17  ' 
FE-25 

I 

MFP s w  

I 

I 

SERIES I 1  
~ ~ r 1 - 6 4  C/~OMINS, 



:. . .  

. . .  

. . .  . .  .. . . . . . .  

. . . . . . . . . .  . . . . . . . .  . . . .  
. . .  

MEN DEC 21, 1967 
GROUP R LM4L STClMS 

SRYPLE TINE , RLW 
W CODE (MIN.1 COUNTS 

.uo HPRL 
1 HPRL 

4 i P X  
5 RF'RL 
6 HPR? 

' 7 HPAL 
6 HPgL 
5 HPRL 

10 HPRL 
11 HPRi 
12 HPRL 
13 #pa 
14 EPRL 
15 HP2L 
3 HPRL 
1E H P X  
17 HPX 

13 HNL 
20 t4PN 
21 HPClL 
22 HPRL 
23 H?RL 
24 HPRL 

': 25 H?RL 
' 26 HPRL 

I 27 HPRL 

L 2 kl?!lL 

. .  

la HPFIL. 

. I  

10.00 7 

10.00 378 
!0. 00 16 
10.00 !4 
i0. 95. 13 
10.00 . 23 
io, XI 24 
10. 00 24 
10. -14 
10.00 15 
i9. oir 14 
io. 60 :4 
10. oe 22 
10. 6'0 1315 
10.90 21 
IO. 00 15 
10.00 . 64 
10. $0 10 
10.00 i7 
io. 00 16 
10. 00 33 
19.00 21 
10.00 7 
IO. 00 16 
10.00 11 
IO. 00 7 
19. 00 11 

10.00 34380 

. . .  . .  . .  WERfiTiOiil CGRPLETE . 

J 
.ETR KPW BETR 

COUNTS ' CPM CPM 

105 0.51 
4012 2437.81 
-6 37.61 

14J 1.41 
i 48 1.2i 
146 1.11 

180 2.21 

--- 
226 2. !1 

_cI 

253 2.21. 
135 ' 1,2! >; 1.31 
E25 !. 21 
22s 1.21 
%ss 2.01 

109545\12131.31 
1445 1,91 
318 1.31 
420 6.21 
558 0.81 
269 1.51 
172 1.41 
252 3. l i  
174 1.91 
!21 0,5i 
155 1.'41 

' 93 0.91 - 
i17. 0.51 
1 34 0.91 
- 

/ 

7.67 

2557.17 
11.47 
li.57 
11.77 
i3.77 
15.17 
25.47 
10.67 
12.77 
!9.77 
19.57 
a4.57 

10951.67 
141.67 
28.47 
33.17 
52.97 
24.07 
14.37 
22.37' 
14.57 
9.27 

. 12.67 
6.47 

10.57 

396.37 

a. a7 

flLPHR 
,pJP14 

1.75 
12061.41 
i29.68 
4. a6 
4.17 
3.62 
7.27 
7.62 
7.62 
4.17 
4.51 
4.17 
4.17 
6.93 

4%. i 9  
6.58 
4.51 
21.41 
?. 79 
5.20 

10.72 
6.58 
1.75 
4.86 
3, !3 
L75 
3.13 

4. at; 

. 18.26 
948.59 
5088.50 
27.30 

2. O? 
47.07 
36.11 
60.'54 
25.40 
30.40 
47.07 
45.53 

201.59 
s075.40 
357.30 
68. 97 
93.26 
126.11 
57.30 
34.21 
53.26 
34.69 
22.07 
30.16 
15.40 

25.16 

;a. 50 

21.11 

75.59 Y 19.51 % 
1.06 % 3.15 X 
10.28 X 1.25 % 
50.00 % 16.72 % 
53.45 % iG.43 ;! 
55.47 X 1E.55 Z 

40.82 % 14.30 % 
4O.Be %. 11,M li 
53.45 rX 17.21 X 
51.63 $ 16.01 % 
53.45 IC i3.30 % 
53.45 % 13.33 % 
42;54 Z 6.76 % 
5.51 Y 0.60 Z 
43.54 X 5.26 % 
51.63 % 11.21 % 
25.00 % 9;75 X 
63.24 % 8.46 $ '  

50.00 % 15.24 Y 
34.21 % i2.59 Z . 

43.64 % 15.16 Y 
75.53 % 18.18 Y '  
50.00 Z 16-06 Y 
60.30 % 20.73 % 
75.59 X 18.49 % 
60.30 % 17.27 X 

4!.70 s i3.30 , %  

46.50 ;r i2.19 . %  ' 

16:07:00 ' 

16: 17: 12 
16:27:24 
16: 37: 36. 
i6: 47: 47 
16: 57 : 5: 
17:i&:i0 
17: 18:22 
17 : 28: 24 
17 :3a: 45 
i7: 48: 57 
47,-n . 
l r  .S>:38 
10:09:2i! 
18: l3:3 

!9 : 33: 57 
16 : 59: 09 
19 :or) : 20 
13:10:32 
i?:20: 44 
19: 30 : 55 
13:41:07 
M i :  18 
20: 01 : Jii 
20: 11 : 41 
2C:2!:53 
a:32:05. 
20:42: 16 

la: 29: 4~ 

. .  . .  

\ 



tbtfttbSfSSfLANL STACKS REQUIRING BETA ANALYSIS*fffSftSfSft 

01-7708-ALPHA SOURCE-2368 DPfl 
02-7139-BETA SOURCE-5176 DPM 

STACK LOCATION t 

. TA-3-29  
I 

I 

TA-21  
TA-43 

rn 

I 

I 

. .  
TA-48 ' 

I 

rn 

rn 

. I  

I 

I 

I 

I 

TA-50 
I .  

I 

I 

rn 

I 

' TA-50-37 
TA-50  

03 
04  
05 
06 
07 
08 
09 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
19 
20 
21  
22 
23 
2 4  
25 
26 
27 

SFRIFS I 
LLD=71 C/lOHINS. 
EKG=5 192 0 86 
EFF=O 48 

STACK I D ,  

FE-44  
FE-45  
FE-46  
4HC-FE-1 (401 
FE-9AA 
FE-1OAA 
F E - 1 2  
FE-34  
F E - 1 1  
F E - 1 5  
FE-18  
FE-40  
FE-45  
FE-46  
F E - 5 1  
FE-54 . 

F E - 6 0  
F E - 1  
FE-2  
FE-3  
F E - I 7  
FE-25  
FE-27 
F E - 1  
FE-6  

4PAk ANALYZE F O R  DATE8 TIME 

MFP 
I 

I 

I P R O )  
P-32  

I 

I 

I 

MFP 
rn 

I 

I 

I 

I 

I. 

I 

I 

I 

I 

I 

. I  
I 

I 

I 

SERIES I 1  
L L D = 6 4  C/lOMINS, 



. -. . - .. 

. .  . . .  . . .  . . .  . .  . .  . .  
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. .  . . .  . . . .  

... - . . . . _ .  ..I .. . . .: . .  
. . .  

. .  

. . .  

. .  . . . .  . . . . . . . .. . 
. .  

. .  

. .  
. .  . .  . . . . .  . . . .  

. .  

. .  

. .  . .  

. . .  

. .  

BRTTERY Dial, TUE JAN 05, 1988 
' GROUP R LRNL STRCKS 

SRMPLE 
SN CODE 

l;: i EPRL 

4 HPRL 
5 tiw 
6 HPgL 
7 HPRL 
e HP%L 

10 HP2L 
9 EPRL 

:1 3PRL 
12 HPRL 
13 HPriL 
14 HPRL 
15 *;FIL 
1E HPfiL 
17 HPCiL 
1E H M L  
19 HPRL 
20 HPRL 
21 HPClL 
22 HD9L 
23 HPfiL 
24 HPRL 
2s rnPL 
25 HPFiL 
27 H?RL 
28 HPRL 

TIME 
t#I#, 1 

1bI 00 
10.00 
10.00 
10.90 
10.00 
1.0.09 
16.00 

10. 00 
10. 09 
10. 00 
10. (I!) 
io. 00 
io. 00 
10.00 
i0. 00 
10. CO 
10.00 
10.00 
la. 00 
10.00 
!O. 00 
10. 00 
10.00 
10. c9 
10.00 
10,00 
10.00 

:$, {Jfi 

GPERRTIOM COWLETE 

... 

RLPHR 
COiFTS 

12 
35005 

3 7  
15 
52 
3 
3 
14 
13 
9 

24 
16 
19 

,22 
2826 

13 
34 
3 
!5 
49 
21 
11 
10 
7 
7 

13 
13 

' 6  

. .  

92 

qe 
130 
257 
128 
1Z 
174 
174 * 

461684 1 
' 233 

4% 
31 

1 3  

217 
103 
110 
i25 
E5 
02 

-L- 

3 

-'F;k 
T 

. .  

1.11 
3.21 
0.11 
1.31 
4.7i 
1,91 
0.31 
0.81 
0.51 
0.51 
1.71 
1.11 
0.41 

. .  . .  

. .  

. .  

20.41 
37.67 
6.27 
9. E7 

350.47 
18.87 
7.47 
8.17 
9.67 
5.77 
5.37 
3.97 
5.07 

. .  . 

. .  

1.31 5. a7 
5.01 6.37 
0.11 5,77 
0. l i  3.37 
1 , Z l  io. 17 
!. 71 23. c.7 

2.21 9.37 
1.41 14.57 
1.7: ' 14.27 
2.0: 24.47 

0.7i . ?. 37 

2ae. 41 46165.57 

flLPHR BETR . RLPHR BETR TED CLOCK 
DP# DPN 2-SIGAR 2-SIGNR HR:M:SEC 

3.48 12.26 57.73 % 21.82 % 
12070.03 933.02 1.06 S 3.16 $ 

122.44 3554.69 i0.58 . Z  1.26 % 
4.51 13.37' 51.63 5 21.44 Z 

17.27 15.16 27.73 % 20.85 % 
0.37 13.73' 115.47 Z 21.56 5 
0.37 3.45 115.47 S 24.25 % 
4.17 24.21 5.3.45 J, 17.51: t: 
5. e3 54.9 45.98 % 12.02 % 
2.44 23.73 66.66 % 17,67 'i. . 

7 . M  22.30 40.82 % ' !8.10 
4.86 34.63 50.00 Z 15.16 Z 
5.89 33.37 45.88 I i5.23 ;C 
6.33 S8.26 42.61 % l 2 .X  % 

, 472.82 193518.02 3.76 % 6.29 ;C 
3.02 48.73 55.47 % 13.10 , % 

i i ,0€ 83.69 34.29 % 3.93 ;c. 
0.37 14-92 i15.47 % 2k9€ % 
4.51 23.53 51,53 Z 17.74 % 

5.58 44.P 13.64 Z 13.57 Z 
3.13 17.78 60.30 % 19.70 Z 
2.73 ' 13.45 63.24 x 13.06 % 
1.55 23.02 75.59 ir 17 .M 1! 
I. 75 13.73 75.53 1- 21.56 % 
5.87 i2.7a 45.28 5:  MI % 
3. e2 9.45 55.47 % 24.25 ir 
1.41 i2.07 81.64 ;r 22.50 r: 

16.24 ~ 1 . 4 5  2a.57 % 3.26 r: 

07:Jb: i3 
07: 40: 25 
07:50:37 
09: 00:49 
C8: 11 : 00 

Qk 21 :23 
$€:4! :25 
Ob: 51 : 46 
rJ3: 01 : 57 
09: 12:09 
09 : 22: 20 
03: 32 : 2 
O3:42 : 43 
03 : 53 : 05 ' 

10:63: 17 
10: 1328  
10: 23 : 37 
10:33:5i 
1C:44: 02 
i0:54:14 
!1 :O4:25 
11 : i4: 36 
11 : 24 :4  
1 1 : 34: 59 
1 ! : 45 : 10 
1 ! : 55: 22 
i2: 05 : 35 

oa:a : 12 

. . .  . . . .  . .  . .  . . .  . . .  . .. 
. .  . . .  . .  

. .  

. .  . .  . .  . .  . 
. .  . . .  . .  . .  

. .  . .  

. .  
. . .  

. .  
. . .  

. . . .  . 
. .  . 

. . . . .  
. .  . .  . .  . 



f t k S S S t S t t t f L A N L  STACKS REOUIRING BETA A N A L Y S I S S t t S f S S S S S S t '  

01-7708-ALPHA SOURCE-2368 DPtl 
02-7139-BETA SOURCE-5176 UPfl 

STACK LOCATION # STACK I D *  ANALY'ZE FOR  DATE^ TIME /AB& 
TA-3-29 03 F E - 4 4  

04  . F E - 4 5  . I .  

I I 

a 
05 F E - 4 6  

L L  4 0 1  rKu)  
r TA-43 07 FE-9AA P - 3 2  

08 FE-1OAA 
09 F E - 1 2  
10 FE-34 

12 F E - 1 5  
13 FE-18 
1 4  F E - 4 0  
15 FE-45 
16 FE-46 I 

17 F E - 5 1  
18 FE-54 I 

19 F E - 6 0  
TA-50 20 F E - 1  I 

21 FE-2  
22 F E - 3  
23 FE-17 
2 4  FE-25 I 

25 F E - 2 7  I 

TA-50-37 26 F E - 1  I 

TA-50 27 FE-6  I 

vo - -  
I 

I 

I 

I 

I 

TA-48 11 F E - 1 1  HFP 
I 

I 

I 

I 

I 

I 

I 

I 

a I 

I 

I m 

I 

I 

# 

I 

I 

I 

I 

m 

SFRTE-S I 
L L D = 7 1  C / l O f l I N S * .  
EKG=5 1 9 2 0  e 8 h  
EFF=O 48 

SERIES I 1  
LLO-64 C/lOMINS* 
B K G = 4 * 1 4 ' 0 * 1 2  
EFF=O .fV3,9~ 



. . .  . . . . . . . .  
: , *  

: 

. . .  

BETA GLPiiA . EETFl RLPHR B U R  ALP& EETR TUD CLOCK 
CPM CPt4 DPR DPH FSIGMR 2-SIGMFI HR:MN:SEC 

J THi. JRN 21! 1998 
' GROUP FI MNL STWS ' . .  

SRMPLE TIRE PLPHCI 
. .  . 34 CEDE ININ.) WlJNTS COLWTS 

. . .  . . . . .  100 !i?RL !O. 00 6 60 0.41 3.17 1.41 7.54 81.64 % 25.5.Bl % 07:44:i5 

HPflL ' IO. 00 534 25359 53.21 833 .07  183.48 60Sl.11 8.65 Z '1.25 % 08:04:40 
. .  3 HPRi 10.00 11 2z 0.91 19.37 3.13 46.11, 60.30 % 13.42 .% 08:14:51 

5WRL ' 10. go 21 33 . 1.31 6.47 E. 58 15.40 43.54 % 20.73 % ' 08:35:13 

. .  . .  

. . . . . . . . .  . . .  . .  . .  1 HPRL 10.00 3541 i 3918 m 0 . w  388.97 i m , 0 3  926.11 1.06 1c 3.19 ;r 07:54:2e : 
. . .  

_ .  . 
. 4 HPRL 10.00 . 33 177 3.11 14.87 10.72 . 35.40 34.81 % 15.03 % 08:25:02 

. . .  . . . .  . . . . . . . . .  . .  . . . . . . . . . . .  . . . .  . . . .  . . . . . . . . . .  . . . . . . . .  . . .  . . .  . . . . . . . . . .  . . .  . . .  . . . . . . . . . . . . .  . .  . . . . . . . .  . . . . .  . . . .  . . .  . . . .  .. . . . . . .  . . .  . .  
. . . . . . . .  . . . .  . . .  . .  

. . .  

- 
. .  . . _ .  
. .  

. .  
. .  

. .  . .  
. .  

. .  
. .  . .  

. . .  
. .  . .  ... . . . . . . .  

. .  

. . .  . . .  . . .  . . . . .  . . . .  . . .  . .  
. .  

. . .  . . .  . . . . . . . . . . . . . .  . . . . . .  . . .  . . . . . . . .  
. . .  . . . .  . . . .  

. .  

. . .  

. .  

. .  . . . . . .  . . . . . .  

. .  
. .  

. .  . .  
. .  

. .  
. . . . .  . . . . .  . . .  . .  . . . . .  . . . . . . . .  . .  . .  . . .  . . .  . . . .  . . . . . . .  . . .  . . . . . . . . . . .  . . , '  . . .  . . .  . . . .  

. . .  . .  . .  . .  
. .  

. .  . . _  . . .  . .  

. . . .  . .  

. .  
. .  

. . . .  . .  . .  . .  

. ' .  . 

. . .  . . . .  . .  . .  . .  

. . .  
. . .  
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~ * * * $ $ * * $ S $ S L A N L  STACKS REQUIRING BETA A N A L Y S I S * * * * * ~ ~ $ * S S *  

01-7708-ALPHA SOURCE-2368 DPH 
02-7139-BETA SOURCE-5176 DPH 

I FE-45  0 4  
05 FE-4.6 

TA-21  06 
TA-43 07 FE-9AA 

I 

I I / 6  0 0  
Clkr &Wm7 4HC-FE-1 ( 4 0 1  PRO') > rJo 

I p;32 '4Y+23A7 / b e  -/w 4. 08 FE-1OAA I 

I 

MFP 

.I 

I 

TA-48 ' 

I 

I 

I 

I 

I 

I 

I 

I 

TA-50 

I 

a 

I 

I 

TA-50-37  
T R - 5 0  

09 
10 
11 
12 
13 
1 4  . 

15 
1 6  
17 

19 
20 
21 
22 
23 
2 4  
25 
26 
27 

i e  

FE-12 
FE-34 
F E - 1 1  
FE-15  
FE-18  
FE-40  
FE-45  
FE-46 
F E - 5 1  
FE-54 
FE-60  
F E - 1  
FE-2 ' 

FE-3  
FE-17  
FE-25  ' 

FE-27  
F E - 1  
FE-6  

SFRTFS I 
LLD=71 C/lOMINS* ' 

1 .  

SERIES XI 
LLD-64 C/lOMINS, 

. . .  . . .  
:.'.:I:. . 
c.,...':..' , ' 
.s:; . . ...! _. . . . . . . .- . . 



RLPHA EETf4 RLPHil' BETR XPHR EETR fOD CLOCK 
. .  SN CODE (MIW.1 WWTS CWXTS CPM. CPM GPN , W!! 2-SItiflR 2-SIGliiQ HR:M:SEC 

J 
MON. JAN I!! 1388 

. .  . . .  GWUP R LRX STRCKS 
SMPLE TINE' RLPiFl BETG 

. .  

. .  

P 

5 
25131 

514 
5 
i5 
2i 

9 
5 
7 

14 
837 
44 
10 
15 
4 

17, 
!i, 
6 
9 

10 

7 

7 

4 -  

1.3 

83 6.X 5.47 !.06 
3840 3516.91 361.17 12134.17 

25781 31.21 2575.27 175.3 
95 0.3i €, €7 1,0€ 

1 q3 1.31 7.37 4.51 
1.68 i. 31 i3.37 6.58 
1 a$ 0.71 15.17 2.44 
!E7 0.7; 13.87 2.44 
147 0,5! !1.87 1.5'5 

d&S- 1.21 3 I27 4.17 
65462 I 82. 51 5513.3 267.96 

843 4.21 61.41 14.51 
375 o. e; 34.57 2.75 
207 1.31 !7. e7 4.51 

J 

109 0.21 7.57 0.72 
p 3 2  1.5: 43.47 5.29 

135 1.41 10.67 4. e6 
1 22 0.41 10.47 1.41 
38. 0.71 6.57 2.44 
s3 0.5i 5.47 i. 75 
6b 0. ai 3.37 2.79 

1.11 5.07 2.82 
84 0.51 5.57 1.75 
7,- 
12 - 

13.02 
907.54. 
5!3!,59 

18.37 
33.2€ 
36. ! 1 
33.02 
22.25 
74; 69 

15579.45 
i93.97 
82.54 
42.54 
18.92 

25.46 
54.92 
i6.53 
12, 02 
9.45 

12.07 
13.26 

13. aa 

1 17. 7e 

'89.44 Z .21.95 % 
!.a Z 3.22 Z 
2.62 X L 2 4  Z 

89.44 Z 26.51 % 
'.51.63 X 19.24 X 

43.64 S 15.43 % 
66.1% X 14.30 X 

'66,€6 Z 15.47 % 
-IC :&5g g ,15.4'9 % 
53.45 s m a !  . z 
6.91 5 0.7.3 .Z 

20.15 Z 6.99 X 
63.24 x .10,3E 5 
51.63 Z 13.90 % 

!CQ.OO X i3.61 $ 
48.50 % 6.74 % 
50.00 i! 17.21 ?!. 
Si.E.4 % 17.34 Z 
G.66 Z 20.2% $ . 
75.53 % 21.95 % 
62.24 %' 24.25 % 
55.47 % z.50 z 
75.59 z 21.82 % 

i5:43:@ 
!6:53:14 ' 

17 :O?:26 
17: 13:37 
17:23: $9 
17 :32: 59 
17:44: 10 
17: 54 : 21 
12: 04 : y 
i8: !4: 44 
16: 24:U 
I 3 : 25: Q.2 
i e : m g  
la: 55: 30 
1'3:05:41 
!3: i5:52 
i 4: 2& : 04 
1%36: 15 . 

i 9 : 46: 26 
19 : 5€: 37 

20 : 16 : 53 
29527: 10 

20: 06: 4e 

OPERRTION CCNPLETE 

... . .  ... . .. . . .  . 

. .  

. .  . .  . . .  . .  . .  

.. . 
. .  

. .  

. .  
I 

. .  

. .  . .  

' I  
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.. .. . .  , . .  . i ' .  . A .  , 

.DATE: 
. .  . . September. 24 , 1986 . .  ... . 

. I  

. .  Stella Vigil, HSE-5', MS K486 . . . .  

C. Blackwell, MST-8 . . 
MAIL STOPITELEPHONE: e% 

. .  

Laura Jarvinen JL. 
v 

SYMBOL: ' MST-8-ADM-86-73 

MATERIAL SAFETY DATA SHEETS 

I ,am developing a file of ,Material',Safety 'Data Sheets for . .  
chemicals used in the processing areas.at TA-55. Please send ' 

me copies of the fol'low.ing MSDSs.' Thank you. 

acetic acid 
ascorbic. acid . 

ferric sulfate , 

hydrofluoric acid ' _  . .  

hydronylamine hydrochloride'.. ' ' ' '  

manganous nitrate . . .  . . .. .. , . 
oxalic acid 
potassium,fluoride 
sodium dithionite 
sodium nitrate 
urea 

IJ:CB/cem 

. .  . .. .. . . i. . .  

. . . .  . .  
. . . .. . , . .  

. .  

cc: Author File 
.ADM .File .: 

aluminum chloride 
citric acid 
hydrochloric acid 
hydroquinone 
lithium chloride . 

nitric acid 
potassium carbonate 
sodium chlorite 
sodium hydroxide 
trioctl'lphosphine 



RevieWLabCounsel ' 

memorandum Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

TO. George L. Voelz, M.D., H-DO, MS 228 DATE: December 8, 1981 

FROM: James 0. Jackson pro/ , MAIL STOPiiELEPHONE: 4861 5231 
Lawrence A. B lackwel l  ,a- 

SYMBOL: H-5-81-1214 (W571) , 

SUBJECT. I N V E S T I G A T I O N  OF NICKEL CAREONYL: SPILL I N  XB-306, TA 55-PF4-319 ON 
NOVEMBER 2, 1981 

.At tached i s  t h e  r e p o r t  on t h e  i n v e s t i g a t i o n  conducted by H-3 and 6-5 
on t h e  n i c k e l  carbonyl  spi1.T [Ni(C0)4]  i n  XB 306, TA 5 5 - P F 4 - 3 1 9  o f  
November 2, 1981. tThe f i n d i n g s  o f  t h e  i n v e s t i g a t i o n  i n d i c a t e :  

1. , No measurable' exposure t o  CMB-11 o r  H-1 personnel  t o  Ni(CO),i. 

2. The change i n  t h e  SOP f rom batch  t o  dynamic f l o w  r e s u l t e d  i n  t h e  
N i  (CO) 

The stopcock on , the f i l t e r  t r a p  a c c i d e n t a l l y  loosened causing 
t h e  s p i l l .  

no t  b e i  ng decomposed. 

3 .  

As a r e s u l t  , o f  t h i s  inves t . iga t ion ,  we recommend t h a t  CMB-11: . 

1. Pack t h e  furnance tube w i t h  m a t e r i a l  t o  increase sur face  area 
and res idence t ime.  CMB-11 personnel  a re  p r e s e n t l y  des ign ing a 
b a f f l e d  furnace tube f o r  t h i s  purpose. 

sys t.em o r  components. 
2. Prov ide  an SOP f o r  t h e  dynamic system o f  decomposing I J i ( C O j 4  . .  

3. Label  a l l  components o f  t h e  system' as p o t e n t i a l l y  contaminatea 
' w i t h  Ni(C0)4. 

4. . Use SCBA's f o r  any ,maintenance of t h e  Ni (C0)4 system o r  
components. 

JOJ: p t  . 

Enclosure:  a / s  

cy : .  J .  E .  Dummer, H-1, MS 229 
R. G. S ta f fo rd ,  H-1, ,VIS 503 

. S. R .  Z i e g l e r ,  M.D., H-2, MS 421. 
t .  A. Toevs, M.D., H-2, 'MS 421 
W .  J. Maraman, CNB-DO, MS 756 
J .  L. Green, CMB-11, MS 505 . ' 

.D. R. Harbur, CMB-11, .MS 505 



I N V E S T I G A T I O N  OF A N I C K E L  CARBONYL S P I L L  

ON NOVEMBER 2, 1981 
AT TA-55-PF4-319, HOOD BOX XB-306 

Rwkwed/Lab Counsel 

. .  
P r e p a r e d  by . 

.! i _ *  I' 

: ' . . i .  ,. ? I ,  . ' .  I .  ' A- ' 

' L .  L. G a r c i a ,  H-5 
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I N V E S T I G A T I O N  OF NICKEL CARBONYL SPILL I N  XB-306: O f  TA55-PF4-319 

On November 2, 1981 a t  approximately 3:OO PM t h e r e  was a re lease  o f ' a .  

Several CMB-11 employees and one H-1 mon i to r  were 

smal l  q u a n t i t y  of n i c k e l  carbony l  [Ni(C0)4]. 

TA55-PF4-319. 
p o t e n t i a l l y  exposed. 

(enc1,osed) whereby, CMB-11 personnel  were a t tempt ing  t o  decompose . 

Ni(CO)4 i n  a system no rma l l y  used f o r  p l a t i n g .  
f ro in  a ba tch  system t o  a dynamic system causing Ni(C0) t o  accumulate 

the  f l u i d ,  t he  packing n u t  loosened and s p i l l e d  a small  amount o f  
Ni(CO)4 on a. CMB-11 eiiiployee and on to  a photo t r a y  below. 

The re lease  occurred i n  
. .  hood box XB-306 (see enclosed photographs and i l l u s t r a t i o n s )  , '  

The s p i l l  r e s u l t e d  f rom a change. i n  t h e  standard operat ing.  procedure 

The method was r e v i s e d  

. .  i n  a f i l t e r  t r a p .  Upon opening t h e  stopcock o f  t he  f i  4 t e r  t r a p  t o  d r a i n  
. 

The CPIB-1 1 employees evacuated room 319 and r e t u r n e d  w i t h  ' 

se l f - con ta ined  b rea th ing  apparatus t o  c lean  up the  s p i l l .  

I d e n t i f i c a t i o n  t h a t  t h e  l i q u i d  was pure Ni(CO)4 wa's n o t  made u n t i l  
a day 1ater.whereupon a l l  p o t e n t i a l l y  exposed.einployees were requested t o  
r e p o r t  t o  H-2 f o r  medical s u r v e i l l a n c e  and t o  submit u r i n e  samples f o r  
ana1ysi.s o f  n i  cke 1. 

. .  

The f o l l o w i n g  are t h e  f a c t s  i n  t h e  i n c i d e n t :  

1. 

2. 

3 .  ' 

4. 

5. 

6. 

.7 .  

CMB-11 personnel were r e a c t i n g  n i c k e l  carbonyl  [Ni(C0)4] i n  
t h e  n i c k e l  p l a t i n g  l i n e  i n  hood box XB-306 t o  dispose o f  
outdated Ii i(CO)4. . 

A mod j f i ed  procedure o f  CIvlB-11's standard opera t i ng  procedure, 

Ni(CO)4. The procedure was changed f rom a ba tch  method t o  a 

CIV1i3-11 personnel r i o t i ced  t h a t  t he re  was a c l e a r  l i q u i d ,  
c o l l e c t i n g  i n  t h e  sediment b o w l ' o f  t h e  o i l  t r ap .  

SOP 36541C-ROO (enclosed) , was be i  ng used. t o  decompose 

dynamic or cont inuous f l o w  metho'd (see f i g u r e  1) 

. .  
. 

. ?  

d 

CMB-11 personnel t u rned  o f f  t h e  Ni(CO)4 supply.  

CMi3-11 personnel opened t h e  stopcock on t h e  sediment bowl and 
some l i q u i d  Ni(CO)4 s p i l . l e d  on to  the  hand o f  one CMB-11 
employee. 
reac ted  w i t h  res idues  i n  the  t r a y  causing some fuming. . 

The i n i t i a l  drops which s p i l l e d  on to  t h e  photo t ray ,  

CMB-11 personnel c losed t h e  stopcock b u t  a d d i t i o n a l  1 i q u i d  
cont inued t o  leak f ro in  t h e  stopcock packing .nut t h a t  secures i t  
t o  t h e  bottom o f  t h e  sediment bowl. 

CMB.11 and H-1 personnel  evacuated everyone from.room 319 and ' 

t u rned  on the  r e d  warning l i g h t .  TA-55 has r e d  warning l i g h t s  
a t  each room ent rance warning personnel n o t  t o  enter .  

. .  
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8. 

9. 

10. 

11. 

12.  

13. 

14. 

1s. 

CMB-11 personnel donfled Se l f -con ta ined Breath ing  Apparat.us 
(SCBA) and re tu rned  t o  the  area t o  r e p a i r  t n e  leak i n  the 

Approximately 4 ounces o f  t h e  conten ts  . o f  t he  sediment bowl had 
leaked i n t o  t h e  photo t r a y .  CMB-11 personnel p laced t h e  photo . 

t r a y  i n t o  hood box XB-306. A smal l  amount o f  l i q u i d  s p i l l e d  on ' 

t h e  gloved hands o f  one CMB-11 .employee. 

H-1 n o t i f i e d  H-5 o f  t h e  p o s s i b l e  Ni(CO)4 re lease.  

' 

packing nut.  . .  

Samples were drawn by CMB-11 personnel f rom t h e  sediment bowl 
f o r  ana lys is .  

The f i r s t  . r e p o r t  f rom H-5 o rgan ic  chemis t ry  sect i 'on on l a t e .  
Monday af ternoon s t a t e d  t h a t  t he re  appeared t o  be no Ni(CO)4 
present.  A,.1 i t e r a t u r e  search was s t a r t e d  on Tuesday morning 
which tu rned  up a Ni(C0)4 I n f r a r e d  Spectrum t h a t  matched the 
s imp le  spectrum. 

H-5 r e p o r t e d  t o  CMd-11 on Tuesday morning t h a t  t he  c l e a r  l i q u i d  
was almost pure ~ i ( C 0 ) 4 .  

H-5 requested t h a t  t h e ' s i x  people t h a t  c o u l d  have been exposed 
t o  t h e  N i  (C0)4 r e p o r t .  t o  H-2, The Occupational Medicine Group, 
f o r  examination. , 

Medical  s u r v e i l l a n c e  by H-2 and u r i n e  a n a l y s i s  f o r  n i c k e l  by H 4  . . 

personnel  i n d i c a t e d  t h a t  t h e r e  was no.measurable i n t a k e  o f  . . 

Ni(CO)4 by any o f  t he  s i x  people invo lved.  

P r o p e r t y  Losses: None 

Rad ioac t i ve  Release: None 

. Personnel I n j u r i e s :  None - 
. .  

November 2,  1981 
Sequence o f  Events 

1. E a r l y  Monday morning, CMB-11 began a procedure t o  decompose outdated 
Ni(CU)4 by us ing  t h e  CMB-11 n i c k e l  c o a t i n g  u n i t  a t  TA55, PF4, room . 

. .  31.9, XB 306. 

2.  Tne procedure cons is ted  .o f  o b t a i n i n g  23 inches o f  water v.acuum.on t h e  
. n i c k e l  c o a t i n g  system and e n e r g i z i n g o t h e  tube fu rnace t o  25OoC. 

. A f t e r , o b t a i n i n g  a temperature o f  2 5 0  C i n  t h e  tube furnace, th,e 
' 'Ni(C0)q was b l e d  i n t o  t h e  vacuum j a r  ( t h e  i n d u c t i o n  c o i l  was l e f t  . ' 

o f f  f o r  t h i s  procedure),  
ad jus ted  t o  m a i n t a i n  a vacuum o f  2 2  inches o f  water, l ' i n c h  l ess  than . '  

t h e  vacuum i n i t i a l l y  es tab l i shed.  The 2 2  inch.vacuum was maintained ' 

' 

A t .  th i .s  t ime, t h e  N i  (C0)q bleed- in was 

, . throughout t h e  procedure. 
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. .  

3. The Ni(CO)4 was passed from t h e  vacuum j a r  through t h e  tube 

N i  and CO. (See F i g u r e  2.) . , 

furnance a t  250'C where t h e  Ni(CO)4 i s  intended t o  be decomposed t o  . .  

4. The decomposed N i  and CO passed f rom the  fu rnace through a vacuum 
pump, t o  a f i l t e r  t r a p  and i n t o  t h e  Zone 1 exhaust system.. . 

5. 

6. 

7. 

8. 

9. 

10. 

A t  approximately 2:OO PM, Frank M i l e y  a CMB-11 employee no t i ced  a 
c l e a r  l i q u i d  beg inn ing  t o  accumulate i n  the 'sed iment  bowl o f  the o i l  
f i 1 t e r  t r a p .  

A t  approximately 2:30 PM, CMB-11 supervisor,  L a r r y  Roe was c a l l e d  and 
he then requested t h e  opera to r  t o  shut o f f  t h e  n i c k e l  coa t i ng  
c o n t r o l l e r .  The opera to r  d i d  so. 

Approxiniately 3:OO PM, Frank Mi ley ,  C a l v i n  K l a t t ,  Robert E. Pruner, 
and L a r r y  Roe, CNB-11 employees, began t o  open t h e  stopcock on the 
sediment bowl i n  an a t tempt  t o  d r a i n  t h e  bowl o f  t h e  c l e a r  l i q u i d  
(assumed a t  t h a t  t i m e  t o  be water because o f  appearance and p r o x i m i t y  
t o  water c o o l i n g  c o i l s  on t h e  fu rnace) .  
stopcock came ldose s p i l l i n g  some d r o p l e t s  o f  t h e  l i q u i d  on to  the  

some w h i t e  fumes t o  deve T op. An u n i d e n t i f i a b l e  odor was no t i ced  a t  
bare  hands o f  

t h a t  t ime. 
causing t h e  employee t o  immediately wash h i s  hands w i t h  water. An 
H-1 mon i to r ,  Mary Mechels, en tered  the  room, stood by t o  mon i to r  t h e  
employee's hands f o r  r a d i a t i o n  contamination, none was detected. 

The loose stopcock and pack ing  n u t  caused some o f  t h e  c l e a r  l i q u i d ' t o  
d r i p  i n t o  a photo t r a y  w h i l e  CMB-11 personnel went t o  p u t  on Self- 
Contained Breath ing  Apparatus (SCBA's). 

The packing n u t  on t h e  

The i n i t i a l  drops i n t o  t h e  t r a y  caused 

The d r o p l e t s  caused a bu rn ing  sensat ion  on t h e  s k i n  

The c a b i n e t  doors t o  t h e  area  where.the tube furnace, vacuum pump and 
f i l t e r  t r a p  are l oca ted  were l e f t  open t o  ca tch  t h e  d r i p p i n g  l i q u i d  
because o f  the placement o f  t he  photo t r a y  . 
The r e d  warning l i g h t  t o  Room 319 was ac t i va ted .  a t  t h e  request o f  
Frank M i l e y  and Room 319,evacuated. C M B - 1 1  personnel  proceeded w i t h  
donning t h e i r  SCSA's (-10 minu tes) .  

. ?  

. - i  

11. Four C M B - 1 1  employees, L a r r y  Roe,'Robert P,runer, Frank Mi ley ,  and 
. C a l v i n  K l a t t ,  wearing SCBA's proceeded t o  r e p a i r  t h e  d r i p p i n g  

, 

stopcock. 
e f f e c t  was noted f rom drop, lets on the  g1,oves.. The stopcock packing 
n u t  was t igh tened.  
had leaked i n t o  t h e  photo t r a y ,  was placed i n  t h e  hood t o - v a p o r i z e  

. ' i n t o  t h e  zone 1 exhaust system., 

. 12. Bud P a r r i s h  o f  H-1 c.al ' led D a r r y l  Brandon o f  H-5 around.3:20 P.M 
concerning a p o s s i b l e  Ni(C0)4 leak or s p i l l  and t h a t  CMB-11 .. . 

personnel  had donned SCBA'.s t o  r e t u r n . a n d  clea'n-up t h e  area. 
' 

13. Around 3:30 PM a l l  CMB-11 personnel  l e f t  t h e  room and removed the 

They wore p y l o x  gloves w h i l e  doing t h i s  and a c o o l i n g  

Approximately 4 ounces o f  t h e  c l e a r  l i q u i d ,  whicn ' 

. 

' 

, .  
. SCBA u n i t s .  . .  

. .  
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14. A sample of the  c l e a r  l i q u i d  was c o l l e c t e d  i n  a g lass  j a r  by Frank 

.15.  Room 319 w'as then r e t u r n e d  t o  normal opera t ions  'by Frank M i l e y  o f  

M i l e y  and L a r r y  Roe f o r  H-5 chemical ana lys i s .  

CMB-11. 

16. H-5 reviewed occupat ional  h e a l t h  i n fo rma t ion  on Ni(CO)4. 

. . l i q u i d  might be Freon and t h a t  a sample o f  t he  l i q u i d  was being sent 
' t o  H-5 f o r  i d e n t i f i c a t i o n .  [The sample was c o l l e c t e d  a t  

H-1 was 
c a l l e d  and .given t h e  h e a l t h  in fo rmat ion .  

approx imate ly  3:30 PM and sent  t o  H-5. )  

Chemistry s e c t i o n  t h a t  a sample was due f rom TA-55 f o r  analys is .  
sample was f i r s t  thought  t o  be water then Freon t h a t  may p o s s i b l y  
c o n t a i n  Ni(C0)4. 

H-1 repo r ted  t h a t  the  c l e a r  

1 7 .  Darryl Brandon o f  H-5 i n fo rmed .S tua r t  N ie lsen o f  t he  Organic 
l h e  

' 

' 18. The sample a r r i v e d  a t  H-5 a t  approx imate ly  4:15 PM and was taken t o  

19. P r e l i m i n a r y  ana lys i s  of t he  sample by H-5 on an I R  Spectrophotometer 

20. A t  4:45 PM t h e  sample r e p o r t  t o  CMB-11 f rom H-5 was t h a t  the  sample . 

t h e  Chemistry ,Sect ion.  

i n d i c a t e d  a spec t ra  s i m i l a r  t o  Freons.. 

was n o t  Ni(CO)4 b u t  p o s s i b l y  Freon. The spec t ra  1ooked.too complex 
f o r  a symmetrical molecule l i k e  Ni(CO)4 accord ing t o  S tua r t  N ie lsen . 

. .  

. 

. 

O f  H-5. 
. .  

November 3, 1981 

21. A t  approx imate ly  1O:OO AM Tuesday morning, Ron S t a f f o r d ,  H-1, c a l l e d  
H-5 reques t ing  f u r t h e r  i n f o r m a t i o n  on t h e  sample l i q u i d .  
Garc ia  re tu rned  the  c a l l  'by H-1 and discussed the  sample w i t h  Ron 
S t a f f o r d  and then w i t h  C a l v i n  K l a t t  o f  CMB-11. 
d iscuss ion,  D a r r y l  Brandon came i n t o  LeRoy Garc ia ' s  o f f i c e  and. - 
r e l a y e d  in fo rma t ion  t h a t  . t he  sample was n o t  Ni(C0)4 and the  . 

m a t e r i a l  was s t i l l  u n i d e n t i f i e d .  S t u a r t  N ie lsen o f  H-5 had gone t o  ' 

t h e  l i b r a r y  t o  do a l i t e r a t u r e  search e a r , l i e r  i n  the  morning t o  see . 

i f  he c o u l d , i d e n t i f y  t h e  spectra.  

S h o r t l y  a f t e r  t he  d i scuss ion  w i t h  H-1 and CiJIf3-11, S t u a r t  N ie l sen  came . 

i n t o  LeRoy Garc ia 's  o f f i c e  p o s i t i v e l y  i d e n t i f y i n g  the  l i q u i d  as 
almost pure Ni(CO)4 and t h a t  i t  had burned w h i l e  he had been 
decant ing  the  l i q u i d  i n  a chemical fume hood. 

LeRoy 

Dur ing the 

. .  

. 
' 

22. L. L . .Garc ia  o f  H-5 then repo r ted  t o  C a l v i n  K l a t t  o f  C M B - 1 1  t h a t  the  

LeHoy Garc ia  o f  H-5 then c a l l e d  D r .  L o i s  .Toevs o f  

Three CMB-11 employees were i d e n t i f i e d  as p o t e n t i a l l y  

c l e a r  l i q u i d  was Ni(CO)4 wi th l i t t l e  o r  no water and o i l  i n  the 
spect ra.  
t o  r e p o r t  t o  ti-2. 
H-2 t o  n o t i f y  her  t h a t  some CM6-11 personnel  who had been p o t e n t i a l l y  
exposed t o  Ni(CO)4 were being sent  t o  H-2 f o r  medical  
s u r v e i l l a n c e .  
exposed a t  t h a t  ' t ime. H-5..inforined CMB-11 t h a t  H-5 would i n v e s t i g a t e  
t h e  i n c i d e n t  a f t e r  t h e  p o t e n t i a l l y  exposed CMB-11 employees had ' 

r e t u r n e d  f rom H-2. 

H-5 requested a l l  C M B - 1 1  employees exposed . t o  the  Ni(CO)4 

' 

. 
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23. A t  approximately 12:OO noon, t h r e e  more employees, two from CMB-1 
and one f rom H-1 were i d e n t i f i e d  as p o t e n t i a l l y  exposed. 
sample k i t s  were dispensed t o  a l l  employees exposed. 

24. A t  1:OO PM, LeRoy Garc ia  and D a r r y l  Brandon o f  H-5 went t o  TA 5.5, 
PF-4, Room 319 t o  rev iew procedures and step-by-step ac t ions  lead 
up t o  t h e  i n c i d e n t .  

Ur ine  

. 

Noveinber 5, 1981 

. .  

25. U r i n e  saniples f o r  n i c k e l  were c o l l e c t e d  f rom a l l  p o t e n t i a l l y  exposed 
. CMS-11 personnel as w e l l  as t h e  H-1 mon i to r  and invo lved  H-5 
. 

Resu l ts  were normal, l e s s  than 5 pg o f  N i / l O O . m l  

26. Dr .  L o i s  Toevs o f  H-2 n o t i f i e d  each o f  t he  employees o f  t he  u r i n e  

personnel. 
Chemistry Section. 
o f  u r i ne .  

Trle u r i n e  samples were analyzed by t h e  H-5 Organic 

sample ana lys i s .  . 

.CHANGE ANALYSIS FROM 'SOP TO DYNAMIC PROCESS 

Process as descr ibed i n  SOP S t a t i c  
Process t o  N icke l  P I  a t e  a Sampl e 

. 1. Furnace tu rned  on as i n  SOP. 
. .  

2. RF genera tor  t u rned  on and 
cnecked. 

3 .  Sample loaded i n t o  vacuum j a r .  

4. System evacuated and back 
f i l l e d  w i th  Helium t h r e e  

. t imes. 

5. System evacuated t o  23" of 
. water. 

6. Ni(C0)4 added t o  sys tem.  
t o  22" o f  water s t a t i c  
system. 

.Process as changed 
from SOP t o  Dynamic 
Process t o  
decompos e 
N i  (CO)4 

1. , Furnace tu rned 'on as i n  SOP. 
. Checked by touch t o  see i f  , 

f u rnace  was hot.  This i s  i n  
a d d i t i o n  t o  norrilal thermo- .. 

coup le  read i  ng. 

2 .  RF generator no t  u s e d . i n  
process. . 

3. There were no samples.. 

4. System evacuated and back 
f i l l e d  w i t h  Helium t h r e e  
t i me s . 

5. System evacuated t o  23" o f  

6. Ni(CO)4 added t o  system 

. water. .  . 

ad jus ted  t o ' m a i n t a i n  a , 

2 2 "  o f  water dynamic system. 
. . cons tan t  f l o w  o f  Ni(CO)4 a t  

. .. 
i 
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7 .  RF hea t ing  system used t o  
hea t  piece. 

7. RF heat ing  n o t  used. 

' 8. When vacuum gauge reg i s , te red  ' . 8. The process i n  dynamic mode; 
vacuum 5"  o f  water t he  r e a c t i o n  i s  . . . gauge maintained a t  2 2 "  o f  
complete water. . 

CMB-11 personnel n o t i c e d  a 
c l e a r  l i q u i d  c o l l e c t i n g  i n  
t h e  sediment bowl o f  t h e  o i l ,  
t r ap .  

9. RF generator t u rned  o f f .  

10. Open vacuum system va lve  and 
purge w i t h  helium. ' 

11. Vacuum va lve  c losed arid he l i um 
back f i 11 ed. t o  atmospheric 
pressure. . .  

12. Open vacuum j a r .  

9. RF generator n o t  used. 

10. Vacuuni va lve  a l ready  open 

11. Vacuum va lve  c losed and hel ium 

purge i n  he1 iurn. 

, back f i l l e d  to .a tmospher ic  
pressure. 

12.  Vacuum'jar was n o t  opened. 

SCENARIOS OF PROBABLE CAUSES WHY Ni(CO)q WAS NOT DECOMPOSED . 

. M o d i f i e d  dynamic mode, f o r  d i spos ing  o f  Ni.(C0)4 ( S e e  F igu re ,  1) 

.l. Furnace "ON" 

2. , Vacuum pump. . "OPERA T I  NG " 

3'. Both vacuum va lves  I' OPEN I' 

4. Hel ium supply va l ve  "CLOSED" 

5. By-Pass v a l v e .  "CLOSED I' 

6. .Ni(C0)4 va l ve  "OPEN" . and ad jus ted  t o  ma in ta in  a 

There are  3 scenar ios  o r  modes o f  ope ra t i on  t h a t  cou ld  a l l o w  n i c k e l  

nega t i ve  pressure  o f  22 inches o f  water. 

carbony l  t o  g e t  f rom t h e  vacuum b e l l  j a r  t o  t h e  f i l t e r  t r a p :  

. .  . .  . .  
Scenar io 1 

by-pass v a l v e  'was open. 

f rom t h e  standard procedure. 
ope ra t i ng  . .  . ' th is  apparatus. 

T h e . o n l y  d e v i a t i o n  f rom t h e  m o d i f i e d  operat ing.mode would be t h a t  t he  
Th is  seems u n l  i k e l y  because t h e  opera tor  s t a t e d  

The opera to r  has had many years experience 
' t h a t  he checked t h e  va l ve  p o s i t i o n  c a r e f u l l y  because he was dev, iat ing 
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Scenario 2 

I 

' 

touched the.furnace t o  see if  i t  was hot. 

The only deviation' from the modified operating mode would-be tha t  the 
. furnace was n o t  heating. T h i s  seeins unlikely because the operator 

Scenario 3 

The system was operating i n  the modified dynamic mode. 

T h i s  i s  the more l ikely scenario, w i t h  the h i g h  f low o f  Ni(C0)4 
,vapor i n  the system and short residence time. i n  the unbaffled furnace 
tube, most of the Ni(CO)4 vapor  passed t h r o u g h  w i t h o u t  decomposition. 

inches of water which was s.ufficient t o  vaporize the Ni(CO)4. 'Hoyever, 
the re la t ive ly  h i g h  f low r a t e  and short residence time in the 250 C tube 
furnace d i d  not.permit decomposition of the N i ( C O ) 4  t o  nickel and 
carbon monoxide. The vapors then passed onto the vacuum pump and were 
condensed i n  exhaust t u b i n g  and were collected i n  the o i l  f i . l t e r  t r a p ' s '  
sediment bow 1. , 

The system was operating i n  a dynamic mode a t  a vacuum 'pressure of 2 2  

' 

. 

: DISCUSSION AND RECOI~IENDATIONS 

Discussion: I 

The accumulation 'of nickel carbonyl i n  the sediment bowl rIesulted 
from us ing  the plating apparatus to '  decompose the nickel c.arbo'ny1 and 
modifying the standard operating procedure. The sp i l l  and exposure t o  
nickel carbonyl resulted from an accidental loosening of the p1acking n u t  
on the stopcock of the sediment bowl'and because CMB-11 person'nel were 

. n o t  expecting or anticipating.. l iquid nickel carbonyl t o  be present i n  th.e 
sediment bowJ. 

' 

. 

. 

. .  
.i 

The exposure t o  CME-11 personnel was minimal because of the shut-down 
o f  the nickel plating control ler  a t  the f i r s t  indication of a :problem i n  
the system, the relat ive.  short exposure time w i t h o u t  pr0tectiv.e clothing. 
and respiratory protection and the use of self-contained breathing 
apparatus t o  stop.. the leak and co l lec t  a sample of the l i q u i d  'for 
chemical analysis. . 

substance led t o  the delayed analysis and 
f a c t  Ni(C0)4. 

The confusion as t o  whether the l i q u i d  

' .  Recommendations: 

To prevent. another s p i l l  u s i n g  the mod 
procedure, CMB-11 personnel should: 

was or was 
dent i f icat  

n o t  another 
on tha t  ; i t  was i n  

f ied standard operating 

1. Pack the furnace tube w i t h  material t o  increase surface area, and 
residence time. CMB-11 personnel are presently designing a 
baffled furnace tube f,or this  purpose. . .  

. 

. -8- 



2 .  

3. 

Prov ide  an SOP f o r  t h e  dynamic system o f  decomposing Ni(C0)4. 

Label a l l  components o f  ' t he  system as p o t e n t i a l l y  contaminated 
w i t h  Ni(C0)4. 

' 

4. 

LLG / RS / sm 
2367C , 

.Use SCBA's f o r  any mai.ntenance,of the  Ni(CO)4 system or 
c omp on en t s . 

. .  

i 
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PROCEDURE F O R  NICKEL COATING 

A. Prior t o  r u n  
1. Ni carbonyl m u s t  be decomposed bePore going t h r o u g h  vacuum 

pump, therefore the h i g h  power rnus.t be energized'at  l eas t  
30 minutes before s ta r t ing  operation. 
a. Turn on MAIN POKER and FURNACE POWER 'switches. 
b. Set temp control ler  t o  2 5 O O C .  
c. T u r n  FURNACE CONTROL t o  o b t a i n  6.5 amps, a f t e r  30.minutes 
. reduce' t o  5 h p s .  

RF GENERATOR CONTROL panel , -  make sure a l l ' l i g h t s  are w o r k i n g ,  

a.  
2. . 

Press TEST, a l l  l i g h t s  should l i gh t  up. 

t h a t  f a i l  t e s t .  . 

Replace any l igh ts  

6. After material is loaded on t r ipods and coi l  i s  positioned i n  place, low- 

er  vacuum jar i n  posit ion,  evacuate system and check t h a t  there are no  . 

leaks. If okay, backfil l  w i t h  He (evacuate a n d  backfi'll f o r  3 times). k- 
fore  heating p a r t  t o  desired temperature backfil l  w i t h  He unt i l  systen i s  ' 
a b o u t  2 or 3 i n  negative pressure, 
evacuate system and,add a m a l l  amount n f  N i  Carbonyl !(approx. 5" E!), 

evacuate jar. 

have monitor-check f o r  contamination before removing Ijiece. 

Wen a t  temperature'turn power' down, 

. Maintain temperature d u r i n g  p l a t i n g  cycle. \hen pressure stops increasfng , 
Repeat cycle u n t i l  desired pressure buildup has been o b t a i n -  

. ed. Turn  off power, evacuate system, f lush w/He (3 t imes),  raisc j a r s  'and ' .  

C. Heating Procedure: 
- 1. Make sure coil  connectors are n o t  shorted and they do n o t  leak . .. 

water. Make sure coil  I s  positioned so part is : i n  ,cents?-. 

Turn  on chi l led  water POWER ON, press START b c t t o n ,  green l igh ts  
. . 2 .  Turn on CONTROL POWER, red l i gh t  comes 'on. . 

3.  . 

come on. 
Turn on FILAMENTS, red l i g h t  comes bn. 
W a i t  l 'minute ,  t u r n  on H I G H  VOLTAGE,  red l i g h t  cmes on. 

4. 

5. 

_ . .  

. .  



6. 

7. 

Turn GEElERATOR VOLTAGE CONTROL knob t o  o h t a i n  desired power 
se t t ing ,  , 

If h i g h  voltaae kicks o f f ,  the red l i g h t  goes off and green l ight  
comes on. Yellow l i g h t s  are  warning l ights and coded to i n d i c a t e  

' problems. 

. .  

8. Plate current t o  g r i d  current r a t i o  can be rnatntained ty.adjgst- , .. 

, i n g  the G R I D  D R I V E ,  use the decreast or increase switch, v:hich- 
ever i s  needed. 

9. Shut'down proced,ure.is opposite of  above. ' 

Turn  rJEFlERATOR VQLTAGE knob down. a. 
'b. 
c. 

Press H I G H  VOLTAGE o f f ,  green liqht comes .on. 
Press F I L A i I E N T S  o f f ,  qreen l l gh ' t  comes on.  

d .  Wait 10 mlnutes 'then press CONTROL PObiER o f f ,  a l l  l i gh t s  
'are now o u t  on t h i s  control pane l .  

e. Turn chilled water pump off  by p u s h i n g  punp control tu ' 

OFF, l i gh t  turns red. 
b!ait 1 5  seconds, chi l led water f low. l igh t  s t o p s  and red 
l i g h t  comes on. . 

I t  i s  now okay t o  break  connections i f  i t  i s  necessary 
t o  remove co i l .  . .  

f. 

g. 
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* .  . .  . :  Occup,ational Health Guideline for 

Nickel Carbonyl * 
' 

toms generally disappear when the individual is re- 
moved from exposure. The delayed symptoms may . 

develop 12 to 36 hours after exposure. These symptoms 
include chest pain, cough, rapid breathing, shortness of 
breath, a bluish discoloration' of the skin, and increased 
temperature. Delirium and other signs of nervous ' 

system problems usually appear at this time. In Some 
cases the two stages may merge. In severe cases death 

2. Long-term &posure: Repeated or prolonged expo- 
sure to nickel carbonyl has, been associated with an 
increased incidence of cancer of the lungs and sinuses. 
3. Reporting Signs and Symptoms: A physician should be 

and suspects that they are caused by exposure to nickel 

INTRODUCTION 
This guideline is intended as a source of information for 
employees, employers, physicians, industrial hygienists, 
and other occupational health professionals who may 
have a need for such information. It does not attempt to 
present all data; rather, it presents pertinent information 
and data in summary form. 

SUBSTANCE IDENTIFICATION 
Formula: Ni(C0). 
Synonyms: None 

odor. 

' 

, . may occur. 

Appearance and Odor: Color!ess liquid with a musty contacted if anyone develops any signs or. symptoms 

PERMISSIBLE EXPOSURE LIMIT (PEL) 
The current OSHA standard for nickel carbonyl is 
0.001 part of nickel carbonyl per million parts of air 
@pm) averaged over an eight-hour.' work shift. This 
may 'also be expressed as 0.007 milligram of nickel 
carbonyl per cubic meter of air (mg/m3). NIOSH has 
recommended that the permissible exposure limit be 
retained, but has recommended that nickel carbonyl be 
regulated as an occupational carcinogen. The NIOSH 
Special Occupational Hazard Review for Nickel Car- 
bonyl and the NIOSH Criteria Document for Inorganic 
Nickel should be consulted for more detailed informa- 
tion. . 

HEALTH HAZARD INFORMATION, 
Routes of exposure 

Nickel carbonyl can affect the body if it is inhaled or if. 
it comes in contact with the eyes or skin. It can also 
affect the body if it is swallowed. 

Effects o€ overexposure 
1. Short-term Exposure: Depending on the severity of 
inhalation exposure, both initial and delayed symptoms 
may develop. Initial ,symptoms include dizziness, head- 
ache, shortness of breath, and vomiting. These symp- 

. 

, 
' 

carbonyl. 
Recommended medical surveillance 

The following medical procedures should be made. 
available to each employee who is exposed to nickel 
carbonyl at potentially hazardous levels: 
1. Initial Medical Examination: 

-A complete history and physical examination: The 
purpose is to detect pre-existing conditions that might 
place the exposed employee at increased risk, and to 
establish a baseline for future health monitoring. Exami- 
nation of the lungs and upper respiratory tract should be . 

stressed.. 

causes human lung damage and is a suspected lung 
carcinogen. Surveillance of the lungs is indicated. 

-FVC and FEV (1 sec): Nickel carbonyl is a severe 
pulmonary irritant. Persons with decreased pulmonary 
function may be at increased risk .from exposure. 

-Sputum cytology: Nickel carbonyl' is associated 
with an increase of lung cancer in humans. 

-Urinalysis: Since kidney damage has been observed . . . 

from exposure, a urinalysis should be performed to 
' 

include, at a minimum, specific gravity, albumin, glu- 
, cose, and a microscopic on centrifuged sediment. Ex- 
amination of the. urine for nickel should be conducted . 

on a monthly basis. 

. .  

. 

-14" x 17" chest roentgenogram: Nickel carbonyl ' .' ' 

- 

' 

. These recommendations reflect good industrial hygiene and medical surveillance practices and their implementation will 
. 'assist in achieving an effective occupational health program. However, they may not be sufficient to achieve compliance 

with. all requirements of OSHA regulations. 

. U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service Centers for Disease Control 
National Institute for Occupational Safety and Health 

. .  

U.S. DEPARTMENT OF LABOR 
Occupational Safety and Health Administration 

'Seotember 1978 ' . . 1  



'4ESPIRATORS COMMON OPERATIONS AND CONTROLS 

Good industrial hygiene practices recommend that 
engineering controls be used to 'reduce environmental 
; concentrations to the permissible exposure level. How- 

( . .  ' . :. : ever, there are some exceptions where respirators may 
be used to control exposure. Respirators may be used 
when engineering and work practice controls are not 
technically feasible, when such controls are in the 
process of being installed, or when they fail and need to 
be supplemented. Respirators may also be used for 
operations which require entry into tanks or closed 
vessels, and in emergency situations. If the use of 
respirators is necessary, t h i  only respirators permitted 
are those that have been approved by the Mine Safety 
and Health Administration (formerly Mining Enforce- 
ment and Safety Administration) or by the National 
Institute for 0c.cupational Safety and Health. , 

In addition to respirator selection, a complete respira- 
tory protection program .should be instituted, which 
includes regular training, maintenance, inspection, 
cleaning, and evaluation. 

. .  
.. 

. . .  

PERSONAL PROTECTIVE EQUIPMENT 

Employees should be provided with and required to 
use impervious clothing, gloves, face shields (eight-inch 
minimum), and .other appropriate protective clothing 
necessary to prevent any possibility of slhcontact with 
liquid nickel carbonyl. 

Any clothing which becomes wet with liquid nickel 
carbonyl .should be removed immediately and not 
reworn until the nickel carbonyl is-removed from the 

Clothing wet with liquid nickel carbonyl should be 
placed in vapor-tight, sealed containers for storage until 
it can be discarded or until, provision is made for the 
removal of nickel carbonyl from the clothing. If the 
clothing is to be laundered or otherwise cleaned to 
remove the nickel carbonyl, the person performing the 
operation should be informed of nickel carbonyl's haz- 
ardous properties. 

Employees should be provided with and required to 
use splash-proof safety goggles where there is any 
possibility of liquid nickel carbonyl contacting the eyes. 

S AN ITATl 0 N 

\ 

. 

' clothing. 

. 

Skin that becomes wet with liquid nickel carbonyl 
should be immediately washed or showered to remove 
any nickel carbonyl. . ' 

Eating and smoking should not be permitted in areas 
where nickel carbonyl is handled, processed, or stored. 

Employees who handle nickel carbonyl should wash 
their hands thoroughly with soap or mild detergent and 
water before eating, smoking, or using toilet facilities. 

.i The following list includes some common operations in 
which exposure to nickel carbonyl may occur and ' 

.<{ control methods which may be effective in each case: . .  

Operation . Controls 
Use in Mond process 
for nickel refining local exhaust .. 

, Process enclosure; 

ventilation; personal 
protective equipment 

Use in plating Process' enclosure; 
operations on foundry local exhaust 
patterns, steel, and . 
electronics manufacture . protective equipment 

Use as a reagent in 
synthesis of acrylic local exhaust . 

esters; use as a catalyst 
or reagent in organic 
synthesis 

Use in petroleum and 
petrochemical local exhaust 
processing (including . . ventilation; personal 
methanation of . protective equipment 
ammonia synthesis gas) ., 

ventilation; personal 

Process enclosure; 

ventilation; personal 
' ' protective equipment 

' Process enclosure; 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, institute first aid proce- 
dures and send for first aid or medical assistance. 

Eye Exposure 
If.liquid nickel carbonyl gets into the eyes, wash eyes 
immediately with large amounts of water, lifting the 
lower and upper lids occasionally. If irritation is present 
after washi,ng, get medical attention. Contact lenses 
should not be worn when working with this chemical. 

Skin Exposure, 
If liquid nickel carbonyl gets on the skin, immediately 
wash the contaminated 'skin -using--soap or mild deter- . 

gent and water. If liquid nickel carbonyl soaks through 
the clothing, remove the clothing immediately and 
.wash the skin using soap or mild detergent and water. 
Get medical attention immediately. 

Breathing 
If a person breathes in large amounts of nickel carbonyl, 
move. the exposed person 'to fresh air at once. If , 

breathing has stopped, perform artificial respiration. 
Keep the affected person warm and at rest. Get medical 
attention as soon as possible. 

Swallowing . 

When liquid nickel carbonyl has been swallowed and 
the persomis conscious, give the person large quantities 
of water immediately. After the water has been swal- 
lowed, try to get the person to vomit by having him 
touch the back of his throat with. his finger. Do not. 
make an unconscious person, vomit. Get medical atten- 
tion immediately. 

. 

' ; 

, 

.' 

I .  
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. .  . . .:. . . .. . . . . . ' ... ... .. . . 

RESPIRATORY PROTECTION FOR NICKEL CARBONYL ,:.I ~ 

. Condition Minimum Respiratory Protection' 

Greater than 0.001 ppm or. 
entry and escape from . 

unknown, concentrations 

Required Above 0.001 pprn . ' _  / . . :. , '  

'-\.. . I'  Self-cont.ained breathing apparatus with a full facepiece operated in pressure- , 
demand or other positive pressure mode: 

A combination respirator which includes a Type C supplied-air respirator with a 
full facepiece operated in pressure-demand or other positive pressure or continu- 
ous-flow mode' and an auxiliary self-contained breathing apparatus operated in 
pressure-demand or other positive pressure mode. 

: . .. _' 

. .  
. 

. 
.' 

Fire Fighting Self-contained. breathing apparatus with a full facepiece operated in pressure- 
demand or other positive pressure mode. .-- 

Escape. Any gas mask providing protection against nickel carbonyl. ' 

Any escape self-contained breathing apparatus. 
~~~ 

*Only NIOSH-approved or MSMA-approved equipment should be used. 

. .  ... . . 
I . .  



Biological Monitoring Methods 
' .  . for Industrial Chemicals . .  

! 

. .  I .  
RANDALL'C. f3ASEL-J; Ph.D. 
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be present. 
tracted from . 

mnd correc- .' 

?erformed. 

. .  

NICKELCARBONYL . 

. .  

. Occurrence and Usage. Nickel carbonyl is an especially tbxic form of nickel 
which is produced as an intermediate in the purification of nickel ore and is used 
in organic synthesis and in electroplating operations. It may be formed inadver- 
tently whenever carbon monoxide comes into contact with active nickel; tobacco 
smoke has been found to contain an average of approximately 3.5 ppm of nickel 
carbonyl. The substance is generally encountered in industry as a vapor (b.p. of 
the liquid is 43O C.) which is rapidly absorbed after inhalation. The current 
threshold limit value is 0.05 ppm (0.35 mg/m3); it had been set as low as 0.001 
ppm in earlier years due to concern over the carcinogenic potential of the com- 
pound. 

' 

Blood Concentrations. Due to its rapid metabolism and elimination, intact 
nickel carbonyl has not been measured in the blood of exposed subjects. Ionic 
nickel, a metabolite of nickel carbonyl, has been found at concentrations of 4.3 - 
4.8 pg/L in the serum of two asymptomatic workers exposed to nickel carbonyl; . 

by comparison, serum nickel concentrations average 2.6 pg/L (range 1.1 - 4.6) in . 

healthy unexposed subjects (Nomoto and Sunderman, 1970). ' 

. 

Metabolism and Excretion. Inhaled nickel carbonyl is rapidly absorbed into. . .  

the blood and distributed primarily to  the lungs,' brain, adrenals and kidney. . 

Oxidation to divalent.nicke1 takes place intracellularly within minutes (Oskars- . 

son, 1979). Slightly more than one-third of a dose is exhaled unchanged by rats- 
over a period of 6 hours (Kasprzak and Sunderman, 1969). The divalent nickel ' 

which is formed is nearly totally excreted in the urine within six days (Tedeschi 
and Sunderman, 1957). 

. 

Urine nickel concentrations in asymptomatic nickel carbonyl workers have 
been observed to range from 10 - 50 pg/L (Kincaid et  al., 1956), compared to a . 
range of 2 -.lo pg/L in normal unexposed persons (Andersen et al.; 1978). Two 
workers who were exposed to excessive amounts of nickel carbonyl but did not 
develop symptoms of toxicity were found to have nickel levels of 110 and 180 pg/ 
L in urine collected during the 8 hours following exposure (Sunderman and 
Kincaid, 1954). 

' . 

. . 

Toxicity. The immediate effects of nickel carbonyl exposure include head- 
ache, chest pain and dizziness. These.may disappear after a few hours, to be 
followed within 12 hours to five.days by the delayed effects..In severe cases, 
cough, dyspnea, cyanosis and weakness have been observed. Death usually oc- 
curs within 3 - 7 days and is the result of diffuse interstitial pneumonitis and 
cerebral edema (Sunderman, 1977). 

Several hundred instances of. acute nickel carbonyl poisoning have oc- 
curred, with between 20 and 30.reported deaths (Panel on Nickel, 1975; Sunder- 

197 



man, 1979). In these cases urine specimens taken on the first day of exposure 
have contained nickel at  concentrations of 100 - 2470 pg/L, the co,ricentrations . 

. being reasonably well-correlated with the severity of the symptoms. Sunderman 
and Sunderman (1958) have suggested that if an initial 8-hour urine specimen . 

contains less than 100 pg/L nickel, the exposure should be classified as mild; if it 
contains from 100 - 500 pg/L, as moderately severe; and if more than 500 pg/L, 
as severe. Oral administration of sodium diethyldithiocarbamate is often pre- 
scribed for treatment of serious cases of nickel carbonyl poisoning. 

Biological Monitoring. Preliminary investigations have been made into the ' 
measurement of intact nickel carbonyl in the breath of exposed workers. .The : 
early results indicated that breath concentrations measured within two hours of 
exposure show a good correlation to  the amount of nickel carbonyl inhaled 
(Metcalfe et ai., 1977). 

Currently, measurement of plasma or  urine concentrations' of divalent ' 

nickel provide the best index to nickel carbonyl exposure in workers. Plasma ' 

nickel levels should not exceed 10 pg/L in exposed workers (Hogetveit et al., 
1978). It has been recommended that a urine nickel concentration of 150 pg/L be _. 
considered an action level; at  one large refinery, chelation 'therapy is initiated 
for employees with urine concentrations exceeding this level (ACGIH, 1977). 

Analysis. Plasma and urine nickel concentrations may be determined. using , 

the atomic absorption spectrometric method described in the section on nickel (p. . . 
194). 

" 

. 

. 

. ' 

' 
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Section 1. Facility Information 

Site Description 

r 

Geographic Setting 

Los Alamos National Laboratory (LANL.) and the associated residential areas of Los Alamos and White Rock 
are located in Los Alamos County, nonh;central New Mexico, approximately 100 km (60 mi) north-norrheast of 
Albuquerque and 40 lan (25 mi) northwest of Santa Fe (Fig. 1). The 11 I-square-kilometer (43-squixe-mile) 
Laboratory site and adjacent communities are situated on Pajarito Plateau, which consists of,a series of finger-like 

. .  mesas separated by deep east-to-west-oriented canyons cut by intermittent sueams. Mesa tops range in elevation 
from approximately 2400 m (7800 ft) on the flank of the Jemez Mountains to about 1900 m (6200 ft) at their 
eastern termination above the Rio Grande Valley. 

The Depamnent of Energy (DOE) controls the k a  within Laboratory boundaries and has the option to 
completely resmct access. 

Land Use 

Most Laboratory and community developments are confined to mesa tops. The surrounding land is largely 
undeveloped. with large tracts of land north. west. and south of the Laboratory site being held by the Santa Fe 
National Forest, Bureau of Land Management. Bandelier National Monument General Services Adminisuauon. and 
Los Alamos County. The San Ildefonso Pueblo borders the Laboratory to the east 

Laboratory land is used for building sites, experimental areas, waste disposal locations. roads, and utility 
rights-of-way (see Fig. 2 and Appendix A). However, these uses account for only a small part of the total land 
area. Most land provides isolation for security and safety and is a reserve for future s m m  locations. 

Grande and State Road 4 is open to hikers, rafters, and hunters, but woodcutting and vehicles are prohibited. 
Portions of Mortandad and Pueblo Canyons are also open to the public. An archaeological site (Otowi Tract) 
northwest of State Road 502 is open to the public subject to restrictions of cultural mource protechon regulations. 

Climatology 

Los Alamos has a semiarid. temperate mountain climate. Average annual precipitation is ne&ly 47 cm 
(I9 in.). Thnty-six percent of the annual precipitation normally occurs during July and August frpm 
thundershowers. Winter precipitation falls primarily as snow, with accumulations of about 150 cjn (59 in.) 
annually. Snowstorms with accumulations exceeding LO cm (4 in.) are common in Los Alamos. 'Some storms can 
be associated with strong winds. frigid air, and dangerous wind chills. 

Summers are generally sunny with moderate. warm days and cool nights. Maximum daily temperatures are 
usually below 32OC (90%. Brief afternoon and evening thundershowers are common. especially in July and 
.August. High altitude, light winds, clear skies. and dry atmosphere allow n@ht temperatures to drop below 15OC 
(59°F) after even the warmest day. Winter temperatures typically range from about -9OC to 4 O C  (15OF to 25°F) 
during the night and from -1OC to 10°C (30°F to 5 O O F )  during the day. Occasionally. temperatures drop to -18OC 
(O0R or below. Many winter days are clear with light winds, so srrong sunshine can make conditi,ons comfortable 
even when air tempemawes are cold. 

With light. large-scale winds and clear skies, daytime winds are predominantly south to south-southwest as winds 
flow up the Rio Grande Valley. Thermally driven upslope winds from the southeast and east are also common 
toward the Jemez Mountains. At night a shallow drainagc wind often flows from the west and northwest high on 
the Pajarito Plateau. Nighttime winds become more parallel to the valley (south-southwest and north-northeast) 
both above the drainage winds over the western plateau (about 3 0 4 0  m [100-130 ft] above ground level [AGL]) 
and at the surface toward the valley. Predominant winds are west to west-nonhwesterfy at the west end of the 
plateau to south-southwesterly at the east end. Historically, no tornadoes,have been reponed to have touched down 
in Los Alamos County. Strong dust devils can produce winds up to 34 m/s (75 mph) at isolated spots in the ' 
county, especially at lower elevations. 

Limited access by the public is allowed in certain areas of the Laboratory resemation. An area between the Rio 

I 

Because of complex terrain. surface winds in Los AIamos often vary greatly with time of day and location. 
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F& 1. Regional locatiaa of Los Alamos. 
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Lightning is common over the Pajaiito Plateau. Them are 58 thunderstorm days during an average yeu. with 
most occurring during the summer. Lightning protection is an important design factor for most facilities at the 
Laboratory. Hail damage can also occur. Hailstones with diameters up to 0.64 cm (0.25 in.) are common; 1.3 cm- 
(0.5 in.-) diameter hailstones are less common. 

The irregular ferrain at Los Alamos affects the atmospheric turbulence and dispersion, sometimes favorably - 

and sometimes unfavorably. Enhanced dispersion promotes greater dilution of contaminants released into the 
atmosphere. The complex terrain and forests create an aerodynamically rough surface, forcing increased horizontal 
and vertical dispersion. Dispersion generally decreases at lower elevations where the terrain becomes smoother and 
less vegetated. The hquent clear skies and light. large-scale winds cause good Verticai. daytime dispersion. 
especially during the warm season. Strong daytime heating during the summer can force vertical mixing up to 1-2 
km (30004000 ft) AGL. but the generally light winds are limited in diluting contaminants horizontally. ' 

inversions to form. These inversions can severely restrict near-surface vertical and horizontal dispersion. Inversions 
are especially strong during the winter. Shallow drainage winds can fill lower areas with cold air, thereby creating 
deeper inversions. common toward White Rock on clear nights with light winds. Canyons can also limit dispersion 
by channeling air flow. Strong. large-scale inversions during the winter can limit vertical mixing to under 1 km 
(3000 ft) AGL. 

Dispersion is generally greatest during the spring when winds are strongest. However. deep vertical mixing is 
,yeatest during the summer. Low-level dispersion is generally the least during summer.and autumn'when winds are 
light. Even though low-level. winter dispersion is generally greater. intense surface inversions can cause least- 
dispersive conditions during the night and early morning. 

(E-F) during the winter at Technical Area P A )  59. Atmospheric dispersive capability is 44%. 22%. and 34% 
. respectively, during the summer. These disaibutions are based on measured vertical wind variations. Stability 
generally in- (becomes less dispersive) toward the valley. 

, 

1 

Clear skies and light winds have a negative effect on nighmme dispersion. causing strong, shallow surface 

Atmospheric dis'pnive capability is 52% unstable (stability classes A-C), 21% neutral (D). and 27% stable 

' 

Population Distribution 

Los Alamos County has 'an estimated, 1993 population of approximately 18.400 (based on the 1990 US 
Census; adjusted to 1993 by the New Mexico 
related commercial areas exist in the county (Fig. 1). The Los Alamos town site (the original .-'of development. 
now including residential areas known as Easm' Area. Western Area, North Community, B m n c a  Mesa. and 
North Mesa) has an estimated population of 12.000. The White Rock area (including the residential areas of White 
Rock, La Sen& and Pajarito Acres) has about 6400 residents. About one-third of the people employed in Los 
Alamos commute from other counties. Population estimates for 1993 place about 219,000 persons within an 80- 
km (SO-mi) radius of Los Alamos (Table 1). 

of Business and EconomicResearch). Two kidenrial and 
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Table 1. Estimated 1993 Population Distribution within 80 km of Los A1amosa 

' Distance from TA-53 (km) 

Direction 0-1 1-2 2-4 4-8 8-15 15-20 20-30 30-40 40-60 60-80 

N 7 67 235 1 27 0 13 83 88 1 753 54 1 
"E 6. 60 . 82 16 1 9 2178 368 617 . 285 
NE 4 . 7  0 '0 1 1109 13.409 2307 225 1 3370 
EN€ 0 0  0 0 506 1386 4022 3254 1305 1440 ; 

E 
ESE 
SE 
SSE 

S 
ssw 
sw 
wsw 
W 
WNW 
Nw 
NNW 

1993 Pop. 
Distribution 

0 0  0 1 294 1208 3612 339 20 375 . 

0 0  0 0 7 9 610 6949 649 2032 ' 

0 1  0 4473 489 0 889 64.905 6690, . 620 . 

0 4  0 596 348 0 271 5058 , 2296 93 

0 6  0 0 , 20 0 14 114 353 2842 
0 6  0 0 31 I 643 1125 5854 45,105 ' 

0 13 0 0 4 1 0 0 1843 150 
0 16 28 0 7 0 23 322 21 17 3 

0 3  82 212 0 5 56 245 52 .61 
. 0 17 954 6060 0 0 22 25 54 2194 
' 0 35 872 1385 . 0 2 22 45 397 523 
0 67 631 283 0 5 19 24 1 147 269 

17 302 2884 13.153 1708 3748 25.873 86.178 25,398 59,903 . 

aTotal population within 80 km of Los Alamos is over 219.000. 

Programs at Los Alamos National Laboratory 

development Programs include weapons development. magnetic and inertial fusion, nuclear fission, nuclear 
safeguards and security, and laser isotope separation. There is also basic research in the areas of physics. chemistry, 
and engineering that supports such programs. Research on peaceful uses of nuclear energy has included space 
applications. power reactor programs. radiobiology, and medicine. Major research programs in elementary particle 
physics are canied out at the Laboratory's linear proton accelerator. Other programs include applied photochemistry, 
astrophysics, earth sciences, energy resources. nuclear fuel safeguaids, lasers. computer sciences, solar energy, 
geothermal energy, biomedical and environmental research. and nuclear waste management research. Appendix A 
summarizes activities at the Laboratory's active technical areas. 

In August 1977. the Laboratory site was dedicated as a National Environmental Research Park. The ultimate 
goal of programs associated with this regional facility is to encourage environmental research that will conmbute 
understanding of how people can best live in balance with nature while enjoying the benefits of technology. Park 
resources are available to individue and organizations outside of the Laboratory to facilitate self-suppaned research 
on subjects deemed compatible with the Laboratory programmatic mission. 

with current. known future, and continuing activities at the Laboratory was completed in 1979. The report provides 

I 

Since its inception in 1943. the Laboratory's primary mission has been nuclear weapons research and 

A final environmental impact statement that asscsses potential cumulative environmental impacts associated 

. !  
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environmental input for decisions regarding continuing activities at the Laboratory. It also provides more detailed 
information on the environment of the Los Alamos area. 

I 

Source Description 

Table 2. Tritium is released as tritium oxide and elemental tritium. Plutonium contains indeterminate traces of 
24'Am. a transformation product of ~'WL Some of the uranium emissions are from open-air explosive tests 
involving depleted uranium. For conservative purposes all mixed fission products (MFPs) & assumed .to be 
wSrpY. Individual totals far particulate and vapor activation products (PNAPS) emitted from LANL can be found 
in Tables 3 and 4. 

in terms of technical area and building. For example. TA-3-16 is building 16 at Technical Area 3 (s& Fig. 2 
showing the technical areas at LANL). 

TA-3-16: This is the Van de Graaff accelerator in Technical Area 3. The principal radionuclide handled at this 
facility is tritium (HTO or HT). 

. The radionuclides handled and released from point sources at LANL in calendar year (CY) 1994 are listed in 

The most important facilities involving releases of radioactivity are outlined below., The locations are given 

TA-3-29: Programs conducting chemical and metallurgical research are located in this facility. Principal 
radionuclides are isotopes of plutonium and uranium. . .  

TA-lSPHERMEX, TA-36: These facilities conduct open-air explosive tests involving depleted uranium. 

TA-16-205, TA-21-155, TA-21-209, TA-33-86, TA-35-213, and TA-41-1 and 41-4: These 
facilities involve the handling of &tiurn. Programs include testing of tritium conml systems for the nuclear fusion 
program (TA-21-155) and preparation of targets containing tritium for laser-fusion research. Routine mtium 
opeiations have been discontinued at TA-33-86. and the facility is in the early stages of decontamination and 
decommissioning. One percent of mtium gas emissions are assumed to be oxidized into tritiated water (Brown 
1990). 

. 

TA-21-324: This building houses a filtration system servicing a facility that formerly perfonned plutonium and 
uranium processing operations and in 1994 perfomed a variety of chemistry operations. 

TA-43-1: This laboratory conducts research in the area of biological science. Some of the experiments involve the 
use of 32P. 

TA-48-1: The principal activities carried out in this facility are d'iochemical separations in support of the 
medical radioisotope production program, the Yucca Mountain program. nuclear chemistry experiments, and 
geochemical and environmental research. These separations involve nCi to Ci (hot cell) AountS of radioactive 
materials and "e a wide range of analytical chemical separation techniques. such as ion exchange, solvent 
extraction, mass specaoscopy, plasma emission spectroscopy, and ion chromatography. 

TA-50-1, TA-50-37, TA-50-69: These waste management sites consist of a low-level liquid waste treatment 
plant. an inactive incinerator, and a waste characterization and reduction facility. 

TA-53: This technical area houses the Los Alamos Meson Physics Facility (LAMPI3 a linear particle 
accelerator. Airbome radioactive emissioa result from the proton and secondary particle beams passing through and 
activating air in the beam stop and experimental areas. The great majority of the emissions are short-lived 
activation products such as "C. I3N. and ISO. 

TA-55-4: The function& purpose of this facility is to perform special nuclear materials research to develop. 
demonstrate. and exchange technology and to provide production support to the national defense and enere 
programs. 

6 



Table 2. Airborne Radioactive Stack Emissions (Curies). from LANL Operations in 1994 

Radio- 
Nuclide TA-3 TA-16 TA-21 TA-33 TA-35 TA41 . TA-43 TA-48 TA-50 TA-53 TA-54 TA-55 Total 

~ 

H-3(g~)  5.388+01 1.2IE+OI 
H-3(Ifl'O) 5.388-0 I I. 25E+OI 
Ar-4 I 
c-IO 
e-1 I 
N-13 
N-16 
0-14 
0 - 1 5  
Kr-83111 

.I 

U B E ~  
MFPE 3.848-05 
I W A P d  
I+l 6.UOE-06 
11-235 1.34E-04 
11-238 6.2OE-OS 

~ ~~ ~ 

1.61E+02 4.56E+02 I .728+02 
1.71Et02 4.568+00 I .72E+00 

9.618-06 , 

5.00E-08 , ' 3.90E-04 
8.138-02 

2.408-06, 3.908-07, 2.00E-08 3.228-06 
I .828-04 4.008-07 

' 2.26EtOI . 

I .46E+O1 
2.848+02 
2.128+03 
I .4 I E+04 
6.93E+03 
I .808+03 
7.298+02 
2.438t04 
I .50E+02 

6.798-06 
3.148-01. 

3.1 OE-07 I .OOE-08 1.20E-07 

8.788+02 
2.018+02 
2.848+02 
2. I2@+03 
1.418+04 
6.938+03 
1.80E+03 
7.29Et02 
2.438+04 
I .50E+02 
9.6 1 8-06 
4.358-04 
3.968-01 
I .25E-O5 
3.1 7E-04 
6.20E-05 

' curie (Ci) = 3.7E+10 becquerels (Bq). 
WBE = unidentified beta emitter. Conservatively assumed to be Sr/Y-90. 
'MFP = siixed fission products. Conservatively assumed to be Sr/Y-90. 
dIJ/VAP = piirliculate and vapor activation products, ernilled from TA-53 and TA-48. Constituent radionuclides of this category arc provided in Tables 3 and 4. 
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Table 3. Airborne Particulate/Vapor Activation Prociuct 
Emissions (Curies) from LAMPF (TA-33) in 1994 

Radionuclide Total Ci 1994 . 

~~~~ 

Be-7 
Br-77 
Bra2 
CO-60 
Hg-195 . 

Hg- 195m 
Mn-54 
Os-185 
Sc44m ' 
Sc48 
Se-75 
Ta-182 . 

V48 

2.53E-02 
1.1 7E-02 
2.52E-01 
6.28E-05 
9.69E-04 
4.02E-03 
1 A3E-02 
2.39E-04 
1.62E-04 
6.03E-05 
4.83E-04 
1.13E-03 
1 .WE44 

Table 4. Airborne Particulate/Vapor Activation Pkduct 
Emissions (Curies) from TA-48 in 1994 

, 

Radionuclide Total Ci 1994 ' 

As-72 
As-73 
As-74 
Be-7 
Br-77 ' 

Ge-68 
Se-75 

1.11E-02 
1.90E-02 
3.75E-03 
7.67846 
2.37E-02 
1.70E43 
2.21E-02 
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Section II. Air Emissions Data 

Point Source 
Table 5 lists the monitored point sources at LANL. Each entry is identified by technical area: and building. 

Release points at each building are labeled with fan exhaust (E) numbers. Building TA-3-16. for example, has two 
stacks, FE-14 and FE-16. 

Table 5 also lists the effluent controls used on the release points. The type of emissions control is noted in 
the third column. Each stage of the high-efficiency particulate air (HEPA) exhaust filters is tested at least once 
every 12 months. The performance criteria for HEPA filter systems are a maximum penetration of 5 x 1 v f o r  one 
stage and 2.5 x le7 for two stages in series, where penetration equals concentration of aerosol downstream of the 
air cleaner divided by concentration upstream. 

point source and the nearest receptor is given in the last column of Table 5. 

producing meat and vegetables adjoin the Laboratory boundary. 

The population dismbution within 80 Ian of the Laboratory is given in Table 1. The distance between the 

The distance to the nearest farm producing milk 'is 20 h from the Laboratory boundary. The nearest farms 

I 
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Table 5. Sampled Release Point Description 

Efficiency Distance to 
Technical Area Sampled Reiease PerPomaace Neaxest 
and Bui 1 ding Point Type of Control Criteria Stage Receptor (m) 

TA-3-16 

TA-3-29 

TA-3-35 
TA-3-66 

TA-3-102 

TA-3- 14 1 

' TA- 16-205 
TA-2 1 -4N 

TA-2 1-5 
TA-2 I - 150 
TA-2 1- 155 
TA-2 I -209 

' TA-2 1-257 

FE-14 
E-16  
FE-14 
FE-15 
FE-17 
FE-18 
FE-19 
FE-20 
E - 2  1 
FE-22 
FE-23 
FE-24 
FE-26 
FE-27 
FE-28 
FE-29 
FE-30 . 

FE-3 1 
FE-32 
FE-33 
FE-34 
FE-35 
FE-37 
FE-44145IW 

FE- 1 
FE-8 
FE-9 
FE-13 
FE-25 
FE-26 (27) 
FE-18 
FE-25 
FE-6 
FE-9 
FE-10' 
FE-3 
FE-1 (2) 
FE-3 
FE-7 
FE- 1 
FE-5 
FE-I (10. 12) 
FEJ 

FE-1 (2)b 

None 
None . 
HEPA 
HEPA 
HEPA 
HEPA 
ASHRAE 52 
AS- 52 
None 
None 
ASHRAE 52 
ASHRAE 52 
None 
None 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA . 
HEPA 
HEPA 
HEPA 
ASHRAE 52 
HEPA 
None 
None 
None 
None 
None 
HEPA 
HEPA 
HEPA 
None 
None 
None 
None 
HEPA 
HEPA 
HEPA 
HEPA 
None 
None 
None 

10 

NIA 
NIA 

99.95 
99.95 
99.95 
99.95 
80.00 
80.00 

NIA 
NIA 

80.00 
80.00 

NIA 
NIA 

99.95 

99.95 
99.95 
99.95 
99.95 
99.95 
99.95 
99.95 
80.00 
99.95 
None. 
NIA 
NIA 
NIA 
NIA 

99.95 
99.95 
99.95 

NIA 
NIA 
NIA 
NIA 

99.95 
99.95 
99.95 
99.95 

NIA 
NIA 
NIA 

99.95 

NIA 
NIA 

2 
2 
1 
1 
2 
2 

NIA 
NIA 

2 
2 

NIA 
NIA 

2 
B2 
1 
1 
2 
2 

, I  
1 
2 
1 
1 

NIA 
NIA 
NIA 
NIA 
NIA 

1 
1 
1 

NIA 
NIA 
NIA 
NIA 
' 1  

1 
1 
1 

NIA 
NIA 
NIA 

1350.6 

993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 . 

993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 

1035.2 
980.3 
980.3 ' 
980.3 
980.3 
980.3 
0980.3 . 
1163.5 
1163.5 
940.6 
940.6 
940.6 
7 10.0 
46 1.3 
46 1.3 
492.7 
538.4 
673.0 

568.7 

1350.6 . 

,644.3 
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Table 5. (Cont.) 

~ ~~ ~ ~- 

Efficiency Distance to 
Technical Area Sampled Release . Performance ~ Neamst 
and Building Point Type of Control Criteria Stage Receptor (m) 

TA-2 1-3 13 

TA-2 1-3 14 

TA-2 1-3 15 
TA-2 1-324 
TA-33-86 
TA-35-7 

TA-35-2 13 
TA-41-I 
TA414 
TA43- 1 

TA38- 1 

TA-50- 1 

TA-50-37 
TA-50-66 
TA-50-69 

TA-53- 1 
TA-53-3 
TA-53-7 
TA-54-2 

TA-554 

FE- I 
FE-2 
FE- 1 
FE-7 
FE- 1 
FE-1 (2) 
FE-6 (1 1) 
FE-2 
FE-7 
FE-8 . 

FE-5 
FE4 
FE-17 
FE-9 
FE- 10 
FE-12 
FE-34 
FE4(11-14) 
FE-15 (16) 
FE-38 (37, 39, 
FE-45146 
FE-5 1 
FE-54 
FE-60 
FE- 1 
FE-2 ' 

FE-3 
FE-6 
'FE-17 
FE-25 
FE-27 
FE-1 (2) . 
FE- 1 
FE- 1 
FE-2 
FE-3 
FE-16 
FE-3 
FE-2 
FE- 1 
FE-2 

. FE-15 

HEPA 
HEPA 
HEPA. 
HEPA ' 

HEPA. 
HEPA 
None 
None 
NOIN! 
HEPA. 
None 
HEPA 
None 
None 
None 
None 
None 
None 
None 

40) ASHRAE52 
None 1 
HEPA 
HEPA 
HEPA 
None 
ASHRAE 52 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 

' None 
HEPA 

, HEPA 
HEPA 
HEPA 
HEPA 

99.95 
99.95 
99.95 
99.95 
99.95 
99.95 

NIA . 
NIA 
NIA 

99.95 
NIA 

99.95 
NIA 
NIA 
NiA 
NIA 
NIA 
NIA 
NIA 

80.00 
NIA 

99.95 
99.95 
99.95 

NIA 
80.00 
99.95 
99.95 
99.95 
99.95 
99.95 
99.95 
99.95 
99.95 
99.95 
99.95 

NIA 
99.95 
99.95 
99.95 
99.95 
99.95 

1 
1 
1 
1 
1 

. l  
NIA 
NIA 
NIA 

1 
NIA 

2 
NIA 
NIA 
NiA 
NIA 
NIA 
NIA 
NIA 

1 
NIA 

2 
1 

NIA 
1 
2 

2 
2 
2 
2 
2 
1 
1 
2 

NIA 
' 1  

1 
1 
1 
3 

, I  

, 2  

544.3 
444.3. 
471.9 
47 1.9 
495.5 
392.2 

2443.4 
1.338.3 
1338.3 
1338.3 
99 1 .o 
121.3 
214.8 
51.3 
51.3 
51.3 
51.3 

724.3 
724.3 
724.3 . 

724.3 
724.3 

, 724.3 
724.3 

1 110.4 
11 10.4 
11 10.4 . 

11 10.4 
11 10.4 
11 10.4 
11 10.4 
11 18.3 
1195.3 
1175.4 
1175.4 

' 1175.4 
932.3 

942.4 
1912.9 
1912.9 
977.3 

. 800.0 

FE- 1615 HEPA 99.95 977.3 
'Slash (0 means that this is a single release point with multiple sampling poinrs and multiple fans. 
Parentheses mean that this is a single release point with a single sampling point and multiple fans. b 
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The unsampled release points listed in Table 5a have been inventoried. characterized. and added to the 1994 
Annual Air Emission Report. These stacks and vents are points from which radioacave material could possibly 
have been released to the atmosphere during 1994. The method described in Appendix D of 40 CFR 61 was used to 
estimate the potential emissions for these release points. These release points are not required to be sampled because 
each release point has a potential emission of less than 0.1 mdyr as stated in 40 CFR 61.93(b)(4)(i). In fact. the 
maximum amount of radioactive material that could possibly have been emitted in 1994 from all of the unsampled 
release points totaled would conmbute less than 1 % of the 10 mredyr dose limit to any member of the public. 

. . Table Sa. Unsampled Release Points 

~ ~~- ~ ~~~ ~~ 

Efficiency Distance to 
Technical Area Sampled Release Perforniance N e a m  t 
and Building Point Type of Control Criteria Stage Receptor (m) 

TA-3- 16 

TA-3-29 
T A - 3 4  
TA-3-66 

' TA-9-21 
TA- 15-233 
TA- 16-248 
TA-16410 

TA- 18- 127 
TA- 18- 168 
TA-2 1-2 13 
TA-33-86 
TA-35-34 
TA-35-2 13 
TA-43- 1 
TA-46-3 1 

TA-48- 1 

TA-48-RC45 
TA-50-69 
TA-5 1-21 
TA-534 
TA-54- 1009 
TA-54-1009 

FE-8 
FE-9 
FE-B 1 
FE-0-1  
FE-13 
FE-25 
FE-6 
FE-7 

FE-22 
FE43 
FE-3 
FE- 1 
FE-B 1 
FE- 1 
FE-2 
FE-5 
FE-B 1 
FE-2 
FE- 1 
FE-8 1 
FE-2 
FE- 1 
FE-8 
FE-13 
FE-25 
FE-41 
FE-35 
FE-61 
FE-PEF- 1 
FE-B1 
FE- 1 
FE-1. 
FE- 1 
FE-2 

E-18 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
.NlA 
NIA 
NIA 
NIA 
NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA ' 

NIA 
NIA 
NIA. 

NIA . 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA ' 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA ' 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA ' 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA . 

1350.6 
. 1350.6 

1350.6 
1350.6 
993.0 
970.8 
980.3 
980.3 
980.3 

980.3 
980.3 

' 3309.5 
4 136.0 
667.0 

1257.0 
1257.0 
1257.0 
1257.0 
3946.5 
3853.8 
656.8 

2443.4 
1299.1 
991 .o 
51.3 

2592.2 
2592.2 
724.3 
724.3 
698.1 

1175.0, 
31 10.8 

3446.0 
3446.0 

815.2 

. .  

12 
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Table 5% (Cont.) ' 

Efficiency Distance to 
Technical Aroa Sampled Release Performance Nearest 
and Building Point Type of Control Criteria.. Stage Receptor (m) 

TA-59- I . FE4 (5, 
FE-14 
FE-30 
FE-B 1 
FE-B2 
FE-B3 
FE-B4 
FE-B5 
FE-B6 
FE-B7 

6. 22) NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA' 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1039.3 
1039.3 
1039.3 
1039.3 
1039.3 
1039.3 
1039.3 
1039.3 
1039.3 
1039.3 

The point sources listed in Table 5 were consolidated into grouped sources to simplify the dose calculations. 
The assumptions used in the combining of various sources for each group maximize the estimate of the dose to 
W s  maximally exposed individual (MEI). Table 6 'lists the technical areas listed within each grouped source. 
The total amount of radionuclides modeled from each grouped source is given in Table 7. 

' 

Emissions estimates and associated dose to LANL's MEI for the unsampled point .sources listed in Table 5a 
were calculated using EPA 40 CFR 61 Appendix D methodology and are provided in the report "'Draft 1994- 
Radionuclide Emissions Inventory Update" (Radian 1995). 

Table 6. Gmuped Sources" 

Point Soume Distance to 
Technical Area Cmuped Soume ME1 (m) 

TA41 
TA-3. 16 
TA-33 
TA-21 
TA-35.50. and 55 
TA43 
TA-48 
TA-53 
TA-51 

LA- 1 
LA-2 
LA4 
LA5a 
LA-Sb 
LA-% 
LA-5d 
LA-6 
LA-7 

4632 
6432 

10,200 
1600 
4100 
5900 
4670 

800 
5184 

~- ~ ~ ~ ~~~~ 

aFor type of control and efficiencies see Table 5. For example. for the 
gmuped solirce LA-5b. individual sourres listed for TA-35 are designated 
TA-35-7 and T.4-35-213: sources listed for TA-50 are designated TA-50- 1. 
TA-50-37. TA-50-66. and TA-50-69: and so& listed for TA-55 are 
daipated TA-554. 
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Table 7. Point Source Radionuclides , 

Source 
Annual Quantity 

Radionuclide (Ci) 

LA- 1 

LA-2 

LA4 

LA-5a 

LA-% 

LA-% 

H-3 (gas) 
H-3 (oxide) 
h-239 
PU-24 1 
Am-241 

H-3 (gas) 
H-3 (oxide) 
Sr-90 
Y-90 
Pu-239 
PU-241 
Am-24 1 
u-235 
Th-231 
U-238 
Th-234 
Pa-234111 

H-3 (gas) 
H-3 (oxide) 

H-3 (gas) 
H-3 (oxide) 
Sr-90 
Y-90 
Pu-239 
PU-24 1 
Am-24 1 
u-235 
Th-23 1 

H-3 . (gas) 
H-3 (oxide) 
Sr-90 
Y-90 
PU-239 
Pu-24 1 
Am-241 

Sr-90 
Y-90 

1.72E42 
1.72E40 
2.00E-08 
1 -06E-07 
7.95E-09 

6.59EM 1 
1.31E+00 
3.84E-05 
3.84E-05 
6.00E-06 
3.18E-05 
2;39E46 
1.34504 
1.34E-04 
6.20E-05 
6.20E-05 
6.20E-05 

4.56E42 
4.56E+OO 

1.61E42 
1.71E42 
5.00E-08 
5.00E-08 
2.40E-06 
1.27E45 
9.54E-07 
I .82E44 
I .82E-O4 

2.26E41 
2.26E-01 
6.79E46 
6.79E-06 
8.20E-07 ' 
4.35E-06 
3.26E-07 

9.61E-06 
9.6 1 E 4 6  

14 ' 
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Table 7. (Cont.) 

Soulre 
Annual Quantity 

Radionocl ide (Ci) 

LA-5d 

LA-6 

LA-7 

Sr-90 . 

Y-90 
AS-72 
As-73 ' 
As74 
B€+7 
Br-77 
Ge-68 
se-75 
PU-239 
PU-241 ' 

Am-241 
u-235 

.- Th-231 

H-3 (oxide) 
Ar4l 
Be-7 
Br-77 
Br-82 
c- 10 
c-I1 
C0-60 
Hg- 195 
Hg- 195m 
Kr-83m 
Mn-54 
N-13 
N-16 
0.14 
0-15 
Os- I85 
Sc-44m 
Sc48 
Se75 
Ta- 182 
V48 

Pu-239 
Pu-24 1 
Am-241 

3.90E-04 
3.90E-04 
l.llE-02 
1.9OE-02 . 
3.75E-03 
7.67E-06 
2.37E-02 
1.70E-03 
2.2 1 E 4 2  
3.22E-06 
1.71E-05 ' 

1.28E-06 
4.00E-07 
4.OOE-07 

1.46E+01 
2.84E+02 
253E-02 
1.17E-02 
2.52E-01 
2.12E43 
1.41E+04 
6.28E-05 
.9.69E44 
4.02E-03 
I .50E+02 
1.83E-02 
6.93E+03 
1.80E+O3 
7.29E+02 
2.43E+04 
2.39E-04 
1.62E-04 
6.03-5 '. 

2.85E-04 
6.15E-04 
1.94E-04 

1.OOE-08 
5.30E-08 
3.98E-09 

.. 

15 
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Nonpoint Sources/Radionuclides 

Identification of nonpoint source locations is complete: these locations are grouped by the type of site or facility 
and are presented in Tables 8 and 9. Each location may contain several nonpoint sources. The Laboratory's 
environmental surveillance program indicates there are no significant emissions from nonpoint sources. 

There are a variety of nonpoint sources within the 1 1 1 sqm. kilometers of land occupied by LANL. 

Table 8. Noapoint Sources 

Radioactive Materials at Active 
Storage and Disposal Sites 

Residual Radionuclides at Inactive 
Storage and Disposal Sites 

Annual Dynamic Testing involving 
Radioactive Materials 

Residual Radionuclides at 
Inactive Firing Sites 

Annual Radioactive Liquid Effluent 
Releases to Holding Ponds 

Residual Radionuclides in 
Holding Ponds 

Annual Radioactive Liquid 
Effluent Releases to Canyons 

Residual Radionuclides 
in Canyons 

Fugitive Emissions from 
Operating Facilities 

Fugitive Emissions from Facilities to 
be Decommissioned and Decontaminated 

TA-54 

TA-6. TA-2 1, TA133 . 
TA-49. TA-54 

TA-15, TA-36 

TA-14, TA-15, TA-36. 
TA-39 

TA-53 

TA-53 

TA-50 

TA-2. TA-41, TA-45. 
TA-50 

Lab-Wlde 

TA-2 1, TA-33 

LA-8 ' 

LA-9 

LA-3 

LA-1 1 

LA-12 

LA-13 

LA-14. 

LA-15 

LA-16, 

LA-I7 ' 

16 
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Table 9. Nonpoint Souree RadionucliQs 
and Annual Quantity Emitted' 

Source 
Annual Quantity 

Radionuclide (Ci) 

H-3 
u-238 
Pu-238 
Pu-239 
Am-241 

I '  LA-8 . 

LA-9 

LA-3 

I .  

LA-11 

LA-12 

LA-13 

LA-14 

LA-15 

LA- 16 

1.4E+01 
5.8Ek6 
1.2E-07 
4.3E-07 
1.2E-07 

H-3' 
U-238' . 
Pu-238" 
Pu-239' 

u-234 
u-235 
Th-231 
U-238 
Th-234 
Pa-234m 

U-238' 

H-3 

Na-22a 
Mn-54a 
co-57' 
CO-6oa 

H-3 

H-3a 
cs- 137' 
Pu-239' 
Am-24 1 

H-3 
c-11 
Ar4l 
co-60 
Sr-90 
Y -90 
cs-137 
Eu- 152 
Bi-207 

4.0E-03 
1.7E-04 
1.7E-04 
3.7E-03 
3.7E43 
3.7E-03 

6.6E+01 

2.1E+00 

8.4E-04 
9.6E42 
4.4E+01 
3.1E-09 
1.3E-09 
1.3E-09 
3.1E-09 . 

6.0E-09 
9.7E-IO 

17 
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Table 9. (Cont.) 

Annual Quantity 
. Source Radionuclide (Ci) 

LA- 17 H-3 4.OE+00 
u-234' 
U-235' 
U-238' ' 

PU-239' 
Am-241" 

~~ 

Characterization of the airborne emissions from these sources has not &en completed. 
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Table 13. 1994 Data from Til-54 Meteomlogy .Tower 

0.0009 
0.0021 
0.0017 
0.0113 
0.0149 
0.0099 
0.0010 
5.0045 
0.0021 
0.0016 
0.0001 
0.0011 
0.0005 
0.0006 
0.0005 
0.0010 

0.0003 
0.0001 
1.0011 
0.0037 
0.0041 
0.0029 
0.0022 
0.0011 
0.0011 
0.0012 
0.0006 
0.0004 
0.0002 
0.0001 
0.0002 
0.0001 

0.0000 
0.0000 
0.0000 
0.0001 
0.0000 
O.JOO0 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

o.opo0 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

L O U 1  

0.0012 
o.Qoz9 
0.0075 
0.0151 
0.0111 
0.0121 
0.0092 
0.0063 
0.0046 
o . w t 1  
0.wn 
0.0015 
0. a007 
0.0001 
0.0007 
0.0011 

0.0169 

1 m  
z n n r  
3 -  
4 -  
5 .  
6 m u  
1 .. 
1 ... 
9 s  
10 saw 
11 S I  
12 n w  
I3 .I 

I4 IMI 
15 ma 
I6 nnw 

0.0067 
O.OOC5 
0.0062 
0.0013 
0.0026 
0 . 0 0 1 ~  
0.0021 
0.0022 
0.0031 
0.0028 
0.0039 
0.0046 
0.0019 
0.0060 
0.0010 
0.0065 

0.0049 
0.0106 
0.0100 
0.0013 
0.0006 
0.0012 
0.0011 
0.0031 
0.0093 
0.016s 
0.0136 
0.0011 
0.0064 

0.0056 
0.0042 

o.ao56 

0.0011 
0.0111 
0.  OOM 
0 .  O O D I  
0.0001 
0.0005 
0.0011 
0.0065 
0.0211 
0.0464 
0.0193 
0.0091 
0.0094 
0 . o o u  
0.0011 
o.ooz2 

0.0011 
0.0015 
0.0001- 
0.0001 
0.0000 
0.0000 
0.3004 
0.0051 
0.0156 
0.0192 
0.0066 

0.0030 
0.0013 
').0012 
0.0010 

a.0045 

0.0000 
a. 0000 
0.0000 
0.0000 
5.0000 
0.0000 
0.0001 
0.0005 
0.0003 
0-0013 
0.0005 
0.3005 
0.0002 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
'3. OW0 
0.0000 
0.0000 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

:oc.1 

0.0111 
0.0305 
0.0222 
0.0051 
0.0033 ' 

0.0035 
0.0053 
0.0115 
0.0510 
0.0166 
0.0440 
0.0269 
0.0239 
0.0195 
0.0115 
0.0140 

0.3964 

9 
LO 
11 
12 
13 
14 
:5 
I6 

reablllcy L ac&.llcy I 

1 "  
2 nn. 
3 a. 
4 *M 
5 .  
6 ... 
7 sa 
1 as. 
9 s  
10 ..I 
11 .I 

12 -1 

I3 w 
14 - 
I5 "I 
I6 MI 

0.0002 
0.0005 
0.0014 
1.0019 
0.0010 
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Section 111. Dose Assessment 

Description of Ddse Model 

All dose calculations were performed with the mainframe CAP-88 version of AIRDOS. This procedure 
included using PREPAR2 to prepare the input file to AIRDOSZand using the DARTAB preprocessor to, prepare, 
the dose conversion factor input tile for DARTABZ. The calculations used dose conversion factors taken from the 
RADRISK data base that was distributed with the CAP-88 programs. 

Development of Source Term 

Conservatism is included in the some term for ihe CAP-88 model. This accounts for the inexplicit nature of 
. the stack monitoring data. For example. plutonium (Pu) stack emissions are measured by alpha counting. The 

cqunter detects the isotopes of 238Pu. z9Pu, and 24opu; except for 241Pu (a beta emitter). In addition. any 241.4m 
(progeny of 241Pu) present in the s a b l e  gets reported as Pu. 

The isotopic compositions used in the code are based on average isotopic ratios of Pu used at LAI& The ' 

source term includes estimated emissions of "'Pu and 31Am. even though these isotopes are not reported. 
Consequently. the radionuclide type and amount reported (Tables 2.3, and 4) may appear to differ from the source 
term developed for CAP-88. The source term applies similar conservatism regarding emissions data for uranium, 
tritium, and mixed fission products. 

Summary of Input Parameters 

point sources in 1994. Sources were placed in nine geographical groups. and doses resulting from the source 
emissions were evaluated using the meteorological data most appropriate for that source. The sources given in 
Table 10 represent a consolidation of more than 80 release points from LANL. The combination of release points 
into Jpups of sources simplifies the dose calculations. The Asumptions used in the combining of various sources 

Effective dose equivalents to the MEI were calculated for all radioactive air emissions from monitored LANL 

. 
for each group maximize the estimate of the dose to the MEI. .. 

Table 10. Sourres of Radioactive Emissions and Meteoklogical Tower 
used to Estimate the Resulting Radiation Dose 

Sourre # Soume . Meteorology Tower 

LA- 1 
LA-2 
LA4 

' W-5a 
LA-5b 
LA-% 
LA-% 
LA-6 . 

LA-7 

TA41 
TA-3. 16 
TA-33 
TA-2 1 
TA-35.50. and 55 
TA43 * 

TA48 
TA-53 
TA-54 

TA-53 
TA-6 
TA-54 
TA-53 
TA-6 
TA-6 
TA-6 
TA-53a 
TA-54 
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The critical receptor location is different for each geographical p u p .  However, since over 95% of the yearly 
MEI dose resulted from LAMPF (source LA-6, above) emissions. the . W F  MEI location is used for all dose 
assessments. This location is a business office approximately 800 m north-northeast of the LAMPF stack. Not all 
sources at LANL are within 3 km of this location.  he relationships of the receptor location to the source release 
points are given in Table 11, 

Table 11. Stack Dimensions and ME1 Receptor Locations 
Used in the Dose Assessment 

Stack Stack Exit ME1 Location 
Source Height (m) Diameter (m) ,Velocity (mis) and Distance (m) 

LA- 1 
LA-2 
L A 4  
LA-Sa 
LAJb 
LA-% 
LA-5d 
LA-6 
LA-7 

0 
15.1 
22.9 
8.7 
3.5 

15.4 
12.5 
30.5 

1.5 

0.91 
1 .oo 
0.56 
0.8 
0.5 
0.9 
0.4 
0.9 1 
0.28 

0.1 
0.1 

10.0 
4.0 
5.6 
7.5 
9.4 

10.0 
5.0 

E 
E 
N 
E 

ENE 
E 

ENE 
"E 

NNW 

4632 
6432 

10,200 
1600 
4100 
5900 
4670 

800 
5184 

Meteorological data from the operating period (August 19 to November 30.1994) were u&d to calculate 
LAMPFs effective dose equivalent These data are designated TA-53a in Table 15. Annual wind rose data were used 
to calculate the effective dose equivalents of all other souTces. Tables 12 through 15 contain the wind speed and 
direction frequency data used by CAP-88. 
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1000'0 
IOOO'O 
LOOO'G 
COOO'O 
1000'0 
LOOO'O 
2000'0 
cooo'o 

1000'0 
9000'0 
1000'0 
5100'0 
1100'0 
9100'0 
9200'0 
1500'0 
1500'0 
5COO'O 
1100'0 
C900'0 
c500'0 
SCOO'O 
0100'0 
5000'0 

2000'0 
cooo'o 
coo0 ' 0  
2000'0 
moo. 0 
9000'0 
9000 '0 
2100'0 
CIOO'G 
ClOO'O 
LIOO'O 
1200'0 
9200'0 
1100'0 
CIOO'C 
bO00'0 

cnI.0-0 

1100'0 
5100'0 
0100'0 
6LOO'C 
1900'0 
1COO'O 
ELOO'O 
0900'0 
1100'0 
1200'0 
0100'8 
1100'0 
LLOO'O 
9100'0 
6VOO'O 
6100'0 

OOLL'O 

LLIO'O 
0910'0 
L120'0 
SCCO'O 
CSCO'O 
L6CC.O 
CbCO'O 
9110'0 
ccoo ' 0  
0200'0 
OLOO'E 
CCOO'O 
9100. 0 ' 

' ILOC'O 
CCIO'O 
C610'0 

159I.O 

1rie.o 
LLIO'O 
SCLC'O 
1LCO'O 
29CO'O 
1cso-0 
1690'0 
9OLO'O 
6620'0 
1100'0 
6500'0 
L6OO'O 
1110'0 
2610'0 
1LLO'O 
9LLO.O 

T.201 

0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
OOPO'O 
0000'0 
OOOO'(. 

i n o a  

oooc'o 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
OOOO'D 
0000'0 

0000'0 
0000'0 
0000 ' 0  
0000 ' 0 
0000'0 
0000'0 
OOOO'G 

oaoo ' 0  

v a o a  

IOOP'O 
0000'0 
0000'0 
IOOC'O 
IOOO'O 
0000'0 
1000'0 
0000'0 
0000'0 
OOOO'G 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 

0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 

0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
OOOO'D 
OOOO'D 

, 0000'0 
0000'0 
0000'0 
0000'0 
0000'0' 
0000'0 
0000'0 
0000'0 ' 
0000'0 

IOOO'O 
1000'0 
cooo'o 
LOOO'O 
LOOO'O 
1000'0 
1000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
1000'0 

' 1000'0 
1000'0 

L000'0 
1000'0 
6COO'O 
1100'0 
5coo'o 
OIOO'O 
ICOO'O 
0200'0 
0100'0 
SOOO'C 
0000'0 
0000'0 
LOOO'C 
cooo'o 
LOOO.0 
6000'0 

9COO'O 
9COO'O 
6EOO'O 
9200'0 
9200'0 
LLOO'C 
SPOD'O 
1100'0 
ICOO'O 
1200'0 
0200'0 
1200'0 
5200'0 
2100'0 
1100'0 
0100'0 

9: 
51 
11 
El 
21 
I: 
01 
6 
1 
L 
9 
5 
b 
C 
2 
1 

cooo'o 
9000'0 
5000'0 
LOOO'O 
6000'0 
IOOO'O 
SIOO'O 
5200'0 
5100'0 
6COO'O 
9100'0 
1900'0 
LSOO'O 
ocoo'o 
9000'0 
5000'0 

0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000.0 
0000'0 
0000'0 
0000'0 

woo-0 ' 
OOOO'C 
0000'0 
0000'0 
OWO'O 
0000'0 
oooo'o 
0000'0 
W O O ' O  
0000'0 
0000. 0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 

0000'0 
0000'0 . 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 

0000'0 1000'0 moo-0 
1000'0 1000'0 IOOO'O 
?300'O cooo'o 1000'0 
2000'0 1000'0 1000'0 
IOOO'O 5000'0 COOO'O 
1000'0 5000'0 . cooo'o 
0000'0 1100'0 1000'0 
0000'0 0200'0 5000'0 
0000'0 CZOO'O ~ 1 0 0 ' 0  
0000'0 5200'0 1100'0 
0000'0 ocoo'o 9100'0 
0000'0 6COO'O 9200'0 
0000'0 ZCOO'O 5200'0 
0000'0 9100'0 b100'0 
IOOO'O 2000'0 100O'C 
1000'0 2000'0 cooo'o 

0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000 ' 0  
0000'0 
0000'0 
0000'0 
0000'0 
OOOO'G 
0000'0 
0000 ' 0  

1000'0 
2000'0 
1000'0 
1000'0 
cooo'o 
t0OO'O 
1000'0 
1000'0 
1000'0 
oooc'o 
0000'0 
0000'0 
0000'0 
0000'0 
1000'0 
LOOO'O 

57.00'0 
LLOO ' 0  
LCOO'O 
0110'0 
9510'0 
,110'0 
2610'0 
SCOO'O 
5000'0 
1000'0 
0000'0 
0000'0 
IOOO'G 
LOOO'O 
0200'0 
6100'0 

1900'0 
noo 'o  
0210'0 
9510'0 
2910'0 
c120-0 
1910'0 
2900'0 
1100'0 
5000'0 
cooo'o 
9000'0 
5100'0 
ocoo'o 
5500'0 
1LOO'O 

1100'0 
DLOO'O 
6500'0 
1COO'O 
ccoo'o 
LCOO'O 
9200'0 
6100'0 
cloo'o 
5100'0' 
¶IOO'O 
LCOO'O 
OCOO'O 

LS00.0 
DSOO'O 

l1OO'O 

91 
5: 
D 1  
c1 
21 
11 
01 
6 
1 
L 
9 
5 
? 
c 
2 
1 

a da?Tiq.ar 

5100'0 
DZOO'O 
ocoo'o 
9100'0 
2100'0 
1900'0 
9110'0 
1110'0 
CtOO'O 
zo00'0 
0000'0 
0000'0 
0000'0 
5000'0 
OCOO'O 
6?30'0 

05LO'O T-03 

0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 

1OOO'C 
1000'0 
1000'0 
5000'0 
LOOO'O 
5000'0 
6000'0 
2000'0 
COO0 . 0' 
0000'0 
0000'0 
WOO'O 
0000'0 
0000'0 
0000'0 
1000'0 

6COO'D 
L100'0 
C600'0 
1910'0 
LSIO'C 
9920'0 
6ZCO'O 
9SCO'O 
c010-0 
2100'0 
DOOO'O 
6000'0 
1100'0 
CIOO'O 
L100'0 
LOOO'O 

1100'0 
5100'0 
9900'0 
0010'0 
1100'0 
0910'0 
6910'0 
C110'0 
6010'C 
SCOO'O 
CLOO'O 
LIOO'O 
SFOO'O 
CLOO'O 
1100'0 
DLOO'O 

9100'0 
1500'0 

z~oo'o 
1COO'O 

'. 1coo-0 
1100'0 
L100'0 
1100-0 
9COO'O 

' CCOO'O 

1DOO'O 
ILOO'O 
LLOO'O 
L100'0 

!100'0 

icoo-a 

91 LOOO'O 
5 1  1OOC'O 
11 ' 600C'O 

' c1 1IOO'O 
21 LOOO'O 
I1 LIOO'O 
01 6100'0 
6 OtOO'O 
1 0900'0 
L 1100'0 
9 c010-0 
5 C510'0 
? 1210'0 
C 1900'0 
2 1mo. 0 
I 1100'0 

0000'0 
0000'0 
0000'0 
0000'0 
OOOD'O 
OWO'O 
0000'0 
0000'0 
oO00'0 
WOO'O 
W O O ' O  
WOO'O 
0000'0 
0000'0 
0000'0 
O W O ' O  

0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 ' 

0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 

0000'0 
0000'0 
1000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 
0000'0 

1000'0 
1000'0 
cooo'o 
too0 '0 
2000'0 
5000'0 
5000'0 
9100'0 
1100'0 
1L00'0 
aL0O-O 
2,oo-0 
2200'0 
9000'0 
cooo'o 
2000'0 

5OOO'O 
LOOO'O 
5000'0 
LOOO'O 
5000'0 
2100'0 
1100'0 
CLOO'O 
9100'0 
CS00'0 
ILOO'O 
1110'0 
9010'0 
1500'0 
1200'0 
1100'0 
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1 n  
. 2 nna 

3 nm 
4 ana 
1 a  
6 ms. 
1 Ja 
I ..a 
9 s  
10 ..I 
11 sw 
12 n w  
13 w 
14 r o w  
15 nr 
16 IM 

1 n  
2 nna 
3 0. 
4 ena 
5 .  
6 *ma 
1 .a 

9 .  
10 ssw 
11 .w 
12 I.1 

13 w 
14 UnI 
I5 nw 
16 nnw 

a ..a 

l a  
2 nn. 
3 "a 
4 ana 
5 ,  
6 ..a 
7 I. 
E ..a 
9 .  
10 s.w 
11 .I 

12 ".I 
13 w 
14 r o w  
I1 *I 

16 nnw 

Table 15. Data from TA-53a MeteomIogy Tower (Aug. 19-Nov. 30,  1994) 

scabilaty A SCabiliCI 0 ' 

3.0016 
0.0021 
0.0043 
0.0116 
0.0131 
0.0071 
0 : 0063 
0.0035 
O.JOl9 
0.0006 
0.0001 
0.0002 
9.0004 
0.0002 
J. 0006 
0.3003 

0.0001 
0.0000 
0.0001 
0.0021 
0.0011 
0.0024 
0.0020 
0.0012 
0.0011 
0.0001 
0.0003 
0.0001 
0.0002 
0.0003 
O.00OO 
0.0003 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0001 
0.0000 
0.0001 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 , 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.. 0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0011 
0.0021 
0.0041 
0.0140 
0.0110 
0.0095 
0.0013 
0.0041 
0.0010 
0.0001 
O.OO10 
0.0004 
0.0006 
0.0006 
0.0006 
0.0006 

1 
2 
1 
4 
1 
6 
1 
1 
9 
10 
11 
:2 
13 
14. 
15 
:6 

o.oos1 
0.OOll 
0.0011 
0.0055 
0.0064 
0.0040 
0.0044 
0.0035 
0.0042 
0.0039 
0.0036 
0.0042 
0.0032 
0.003¶ 
0. 0058 
0.0010 

0.oOU 
0.0011 
0.0066 
0.0011 
0.0044 
0.0025 
'0.0036 

0.0111 
0.01sa 
0.0204 
0.0014 
0.0014 
0.0013 
0.0031 
0.004s 

o . o m  

0.0051 
0.0011 
0.0016 
0.0021 
0.0009 
0.0001 
0.0014 
0.0103 
0.0148 
0.0351 
0.0264 

0.0135 
0.0061 
0.0033 
0.0019 

0;OlU 

0.0010 
0.0011 
0.0003 
0.0001 
0. 0000 
0.0000 
0.0003 
0. 0042 
0.0111 
0.0111 
0.0041 
0.0051 
0.0041 
0.0019 
0.0011 
0.0010 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0. 0000 
0.0000 
0.0004 
0.0001 
0.0013 
0. 0001 
0.0011 
0.0001 
0.0001 
0.0002 
0.0000 

0.0000 
0.0000 
0.0000 
0 . 0000 

.o . 0000 
0. a000 
9.0000 
0.0000 
0.0000 
0.0001 
0.0001 
0.0002 
0.0000 
0. 0000 

0 .  moo 
0 .  aooo 

0 .  0224 
0.0241 
0.J112 
0.2133 
0.0111 
0.0069 
0.0091 
0.0293 
9.0111 
0 .  $739 
0. I160 
0.3311 
0.029¶ 
0.0110 
0.0140 
0.0111 

c a u l  0.0102 '.oca1 0.4114 

1.3001 
0.0006 
0.0013 
1.0032 
I .  0021 
1.0011 

0.3012 
0.0001 
3.0004 
0.0003 
0.3001 

1.00%3 
0. 0001 
I.JOO1 

0.0012 

a.oooi 

0.0003 
0.0002 
0.0011 
0.0025 
0.0011 
0.0020 
0.0026 
0.0016 
0.0011 
0.0001 
0.0003 
0.0000 
0.0002 
q.0001 
0. oooa 
0.0002 

0.0000 
0.0001 
0.0000 
0.0000 
0.0000 
0 . o m  
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0001 
0.0001 
0. 0001 
0.0000 

0.0000 
0.0000 
0. 0000 
0.0000 
0. 0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0. 0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
1.0000 
0 .  0000 

0.0005 
0.0009 
0.0024 
0.0051 
0.0012 
0.0037 
0.0031 
0.0021 
0.0020 
0.0011 
0.0006 
0.0002 
0.0004 
0.0006 
0.0005 
0.0001 

1 8  
2 M  
3 na 
4 ana 
1 .  
6 asa 
1 I. 
1 I.. 
9 .  
10 ..I 
11 .w 
12 n w  
13 I 

I 4  
15 nw 
16 mm 

0.0090 
0.0061 
0.0015 
0.0031 
0.0024 
0.0026 
0.0016 
0.001B 
0.0014 
0.0021 
0.0054 
0.0031 
0.0031 
0.0062 
0.0010 
0.0091 

o.ool0 
0.0016 
0.0033 
o.oo11 
0.0001 
0.0002 
0.0001 
0.0016 
0.0013 
0.0211 
0.0305 
0.0113 
0.0163 
0.0141 
0.0051 
0.0011 

0.0011 
0.0010 
0.0009 
0.0000 
0.0000 
0.0001 
0.0000 
9.0005 
0.0032 
0.0201 
0.0121 
0.0161 
0.0111 
0.0042 
0.0011 
0.0011 

0.0000 
0.0001 
0.0000 
0 .  0000 
0.0000 
0.0000 
0.0000 
0. DO01 
0.0001 
0.0001 
0.0003 
0.0004 
0 .  a000 
0.0000 
0.0002 
0.0000 

0.0000 
0.0000 . 
0.0000 
0.0000 . 
0 .  0000 
0.0000 
0.0000 
0.0000 
0 .  JOOO 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 0.0117 
0.0000 0.0121 
0.0000 0.0011 
1.0000 0.0013 
3 . 0 ~ 0  1.0031 
3.JOOO 0.0029 
1.0000 0.0023 
O.'OOOO 0.0040 
0.0000 0.0110 
O.OOP0 0.0411 
0.0000 0.0413 
O.JOO0 0.0111 
0.0000 0.ouo 
c.0000 0.0:12 
J.0000 0.0111 
8.0000 0.0193 

Coul 0.0340 :oca1 0.29l2 

1. 3001 
2.0009 
.1.3021 
.I. 5013 
0.0016 
O.JO17 
0.0010 
1. 3001 
5.3014 
3.0004 
3.0006 
0.0003 
0. 5004 
a. 5002 
3.0002 
0.0001 

0.0004 
0.0015 
0.0044 
0.0061 
0.0071 
0.0010 
0.0029 
0.0015 
0.0049 
0.0019 
0.0001 
0.0003 
0.0013 
0.0001 
0.0004 
0.0003 

0.0001 
.0.0001 
0.0001 
0.0004 
0.0002 
0.0000 
0.0001 
0.0000 
0.0011 
0.0011 
0.0009 
0.0001 
J.0001 
0.0001 
0.0002 
0. 0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0. 0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
3.0000 
0.0000 

0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0. 0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.3000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.0000 
I .0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

o:oooo 

0.0012 
0.0021 
0.0012 
0.0104 
0.0106 

. 0.0067 
0.0040 
0.0063 
0.0010 
0.0034 
0.0022 
0.0014 
0.002s 
0.0013 
0.0001 
0.0004 

I 
2 
3 

10 
11 
12 
13 
14 
15 
16 

0 .  o m  
9.0031 
0.0041 
0.0021 
0.0020 
0. 0011 
0.0026 
0.0035 
0.0054 
0.0011 
0.0025 
0.0029 
0.0021 
0.0033 
0.0033 
0.0029 

0.0006 
0.oow 
0.0001 
0.0001 
0.0000 
0 . m o  
0.0004 
0.OOll 
0.0030 
0.0046 
0.0001 
0.0020 
0.0021 
0.0010 
0.000. 
0.0004 

0.0001 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
O.OOO0 
0.0000 
0.0001 
0.0004 
0.0001 
0.0001 
0.0000 
0.0000 

a.oooo 
0.0000 
3.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0. 0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 . 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0. 0000 
0.0000 
0 .  0000 
0.0000 
0.0000 
0.0000 
0.0000 
0. 0000 
0.0000 ' 

2.0000 

0.0000 
a. DO00 

3.0000 

0 .  0000 
a .  0000 
0.0000 
J . 0000 
0 .oooo 
0.0000 
. 0 . 0000 
9.0000 
0.0000 

D . aooo 
0.0ooo 

a. l o w  

0.0039 
0.0044 
0.0042 
0.00ZI 
0.0020 
0.0011 
0.0030 
0.0041 
0.0014 
0.0100 
I. 0033 
0.0054 

r 0.0064 
0.0014 
5.0039 
0.0013 

: < 

\ 
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Table 16 presents the dose eitimates to L A " s  MEI for each of the grouped point sources at LANL. The 
calculated doses include doses from routine emissions as well as any unplanned releases. Table 17 presents dose 
estimates from LANL's unsampled point sources. Table 18 provides the dose estimates hm. nonpoint sou&. 

Table 16. 1994 Dose Estimates fmm Sampled 
Point Sources 

Gmup LANL ME1 (mrem) ' 

LA- 1 
LA-2 
LA4 
LA-Sa 
LA-5b 
LA-sc 
LA-sd 
LA-6 
LA-7 

2.55E-05 
1.88E-03 
1 .#E45 
1.67E-02 
5.28E-05 
4.1 1E-06 
5.28E-04 
6.74E40 
6.54E-08 

Table 17. 1994 Dose Estimate from 
Unsampled Point Sources 

Source LANL ME1 (mrem) 

All I .7E42 

Table 18. 1994 Dose Estimates from 
Nonpoi nt S ources 

Source LANL ME1 (mrem) 
~~~ ~ ~~~ ~~ ~ 

LA-3 3.2E42 
LA-8 5.4E-05 
LA-12 8.8E-03 
LA-14 ' 1.8E-07 
LA-16 8.0E-01 

Compliance Assessment 

location of the ME1 is at a business office 800 m north-northeast of the site boundary of TA-53. 
The effective dose equivalent to LANL's MEI for 1994 operations was 7.62 mrem (7.62 x l e 5  Sv). The 

25 
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Clarification of Certification 
Data from the Laboratory's current effluent monitoring program indicate that Laboratory operations are in 

compliance with the Environmental Protection Agency (EPA) standard found in 40 CFR 61.92. Monitoring results 
from the Lmboratoxy's environmental surveillance program, which inciwles,bth ambient air monitoring and 
external penetrating ra$ation measuremenrs, support this finding. The standard states that emissions from 
Department of Energy facilities shall not exceed those amounts that would cause any member of the public to 
receive in any year an effective dose equivalent of 10 mrem/yr. However, as previousiy reported in the 1993 report, 
the Laboratory is not able to demonstrate compliance with EPA stack monitoring requirements found in 40 CFR 
6 1.93. EPA and DOE have negotiated a draft federal facility compliance agrement to bring the Laboratory into full 
compliance with the requirements of Subpart H. This draft agreement is currently available for public comment. 

Certification 
I certify under penalty of law that I have personally examined and am familiar with the information submitted 

herein and based on my inquiry of those individuals immediately responsible for obtaining the information. I 
believe that the submitted information is true. accurate. and complete. I am aware that there are significant penalties 
for submitting false information including the possibility of fine and imprisonment (See, 18 USC.. 1001). 

. 

Signature: Date: 
Larry D.' Kirkman. Acting Area Manager, Owner 

Signature: wA Date:?- 1; (9PC 
D nnis J. Erickson. Operator 
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Section IV. Additional Information 

I This following section is provided pursuant to DOE guidance and is not required by Subpan H reporting 
requhements. 

Constructions and Modifications 
Since LAM. was not in full compliance with the stack monitoring requirements of 40 CFR 61. the approval 

exemption for projects conmbuting less than 0.1 mredyr could not be exercised, thus, all new construction and 
modification projects having the potential to release radionuclides to the atmosphere were submitted to the EPA for 
approval. 

Low-Level Waste Compactor, TA-54, building 2 
A 200-toncapacity low-level radioactive waste (LLW) compactor will replace an existing 56ton-capacity 

system. Although the new compactor will continue to process the same amount of LLW as the old compactor, the 
old compactor is being replaced in order to increase efficiency and to compact the waste to a smaller volume. The 
trash processed at the compactor consists of LLW in 2-ft3 boxes. The boxes contain beta-. alpha-, and gamma- 
emitting sources. 

The dose to the project ME?. 1913 meten to the east-northeast. will be 1.6 x 1W2 mredyr. The dose to 
LANL's MEI, 5002 meters to the nonh-northwest, will be 1.9 x le3 m d y r .  

Chemical Plating Waste Treatment Pilot Unit, TA-50, building 37 
This project involves the construction and operation of a chemical plating waste marment pilot unit. The unit 

will be used to remove hazardous constituents from mixed plating waste solutions. The unit will process up to 150 
55-gallon drums of radioactive plating waste in a year. Each drum will conrain a maximum of 2.9 x lo-' curies of 
lsaU and 8.9 x lW5 curies of usU. 

The dose to the project MEI. 11 18 meters to the north, will be 1.7 x lW5 mrem/yr. The dose to LANL's 
MEI. 4330 meters to the northeast, will be 5 x 10-6 m n d y r .  

TRU Retrieval Tension Support Dome, TA-54, Area G 
This project involves retrieval of approximately 16.900 containers of TRU waste from three storage pads 

located at TA-54. Area G. Drums are covered with soil, plywood. and plastic. Portable remeval enclosures will be 
erected over each of the TRU pads, one at a time, to provide containment and safe working conditions during the 
rerrieval operations. Drums will be cleaned and inspected for comion and leakage. Extensively damaged drums and 
drums containing liquids will be overpacked. Drums which are not overpqked may have drum HEPA filters 
installed to prevent the potential for accumulation of hydrogen gas in the drum headspace during storage. All of the 
drums and crates will be reconfigured in six temporary storage domes erected exclusively for the storage of this 
waste. The drum remeval, filter installation. and reconfiguration process will occur over a span of approximately 5 
Y=- 

LANL's MEI. 5184 meters to the north-northwest. will be 5.1 x 1V mredyr. 

Sample Management Facility, TA-3, building 271 
This project involves construction of a facility to be used for the documentation. examination. physical 

processing. storage. and conwl of samples coliected by the Environmental Restoration (ER) program at LANL. 
Samples collected in the field by the ER program are geologic mck and soil core samples and are potentially 
contaminated with radionuclides and nonradioactive contaminants including volatiles. The facility is designed to 
store a maximum of 153 cubic meters (1 83,384 kg) of 0.08-diamerer archived core sample. 

5796 meters to the east, will be 3 x l t 3  mredyr. 

. 

I 

The dose to the project MEI. 1508 meters to the north-northeast. will be 1.25 x 1W2 mrem/yr. The dose to 

The dose to the project MEI. 471 meters to the north. will be 9.1 x le2 mrem/yr. The dose to L A N L ' s  MEI. 
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Unplanned Releases of Airborne Radionuclides 

performed for a planned d e  shutdown maintenance procedure at the high-pressure tritium labmatory (TA-33, 
building 86). Potential doses were estimated using the meteorological conditions during the time of the release 
(PGL 1994). The estimated dose to the nearest public receptor was 3.3 x loJ mrem. The Calculated dose to 
LANL's MEI location was 1 .O x 10-3 mrem. 

Area 21. The change-out resulted in a higher than normal stack release of usU. Approximately 160 pCi was 
released during the week of February 4 to February 11. Potential doses were estimated with an EPA-apprcjved 
dispersion code.'using the meteorological conditions during the time of the release (EPA 1990). The estimated dose 
to the nearest public receptor was 3.44 x 10-* mrem..The calculated dose to LANL's MEI location was 
3.60 x lo-' mrem. 

was lost, resulting in a stack release of 1.18 mCi from the radiochemistry site. T A 4 .  Potential doses were 
calculared using meteorological conditions at the time of the release (LLNL 1994). The calculated dose to the 
nearest public receptor was 3.03 x 10-6 mrem. The calculated dose to LANL's MEI location was 5.02 x 10-8 
mrem. 

On January 25.1994, an estimated 340 Ci of tritium was released during a pumping and sampling operation 

On February 7, 1994. a HEPA filter was changed out of building 4, FE-3. at the DP Site West. Technical . 

On December 5.1994. during a process to recover Ge-68 from a target. containment of the distillation process 

Dose Assessment for Nonpoint Sources 
A variety of methods are employed at LANL to estimate nonpoint-emissions of radionuclides into the air. 

These methods are being evaluated as LANL continues to characterize its nonpoint emissions and are subject to 
change. The type and amount of radionuclides released during CY 1994 is listed in Table 9. The doses to LANL's 
ME1 location (East Gate) are presented in Table 17. 

Source LA-3 
During CY 1994 there were a number of open-air explosive tesu involving depleted uranium. Ten percent of 

the depleted uranium used in the explosive testing is akumed to become aerosolized (Dahl 1977). Meteorological 
data from the TA-49 meteorological tower was used in the dose assessment. 

Source LA-8 
This source includes diffuse emissions from the transuranic and mixed-waste handling and storage areas. as 

well as diffuse emissions from the active low-level waste disposal area.(Area G). Some estimates were made using 
EPA resuspension models (EPA 1988) and verified with environmental air sampling data. 

Source LA-12 
This source of diffuse emission is from a holding lagoon at TA-53. The lagoon has no outfall but may 

contribute tritiated water vapor to the atmosphere. The total estimated release from operations at TA-53 to the 
lagoon in 1994 was 65.5 Ci as tritium oxide. The entire release to the lagoon was assumed to enter the atmosphere. 

This source of diffuse emission is from Mom'bad Canyon. The outfall to the liquid waste treatment facility 
empties into this canyon. The estimated tritium release from operations at TA-50 to Monandad Canyon was 2.1 Ci 
as tritium oxide. The entire release was assumed to enter the atmosphere. 

Source LA-I4 . 

Source LA-16 
This source includes diffuse and fugitive emissions from operating facilities at WNL. Not all facilities have 

been characterized. Some of the estimates were made. with emission factors (EPA 1985) andyerified with 
environmental air sampling data. 

In a good faith attempt to minimize off-site impact (dose). LAMPF engineers reduced emissions by 
periodically reraining gaseous mixed activation products (GMAPs) to allow for decay of short-lived radioisotopes 
before venting from the stack The retention created a source of fugitive emissions from two buildings at TA-53. 
Nearly 10% of the MEI dose value for 1994 was due to this source. 

Sources LA-9, LA-Zl, LA-13, L4-IS, and LA-I7 
LANL's ambient air sampling program has demonstrated that airborne emissions from these sources do not 

contribute to a measurable off-site dose. L A " s  Environmental Restoration pro-pun is in the process of 
characterizing residual radionuclides (if any) at these sites. Once a site has been charactenzed. airborne emission 
estimates can be made. 
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Environmental Monitoring 

environmental monitoring stations located at the MEI location. These consist of a network of 120 L F  
thermoluminescent dosimeters, continuously operated air samplers. and in-situ gamma spectrometers. The 
combination of these measurement systems allows for monitoring of,radionuclide air concentrations and the 
radiation exposure rate. Results h m  the in-situ gamma spectrometers showed the total measured dose is less than 
75% of the modeled dose given in this report. Results are published by the Environmental Assessments and 
Resource Evaluations group in the annual Environmental Surveillance report for LANL. 

I 'The Air Quality group operatks an extensive environmental monitoring network. This includes several 

Supplemeotai Information 

1. Collective effective dose equivalent for 1994 point-source releases: 4 person-rem/year (0.04 personSv/yr) 
2. Compliance with Subparts Q and T of 40 CFR 61: Not Applicable 
3. Rn-220 emissions: Not Applicable 
4. Rn-222 emissions: Not Applicable 
5 .  statui of compliance with EPA effluent monitoring requirements: LANL is currently in noncompliance 

status with EPA effluent monitoring requirements. On November 27. 1991. and November 23. 1992. the 
EPA issued notices of noncompliance to the DOE. 

In June of 1994, a new administrative group. the Air Quality group. was formed to manage all air quality 
issues at the Laboratory. This new group includes all of functions of the former Radioactive Air Emissions 
Management p u p .  as well as environmental surveillance &ctions and nonradioactive air emission peknitting. 

into full compliance with the requirements of Subpart H. The draft agreement is currently available for public 
comment. The agreement is expected to become final during August 1995. Notification of the availability of the 
draft agreement for public comment has been published in the Federal Register. 

Presently, EPA and DOE have agreed to a draft federal facility compliance agreement to bring the Laboratory 
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APPENDIX A 

DESCRIPTIONS OF TECHNICAL AREAS AND 
THEIR ASSOCIATED PROGRAMS 

Locations of the technical areas (TAs) operated by the Laboratory in Los Alamos County are shown in. 
Fig. 2. The main programs conducted at each of the axras are listed in this appendix. 

. TA-2, Omega Site: Omega West Reactor. an 8-MW nuclear research reactor, is located here. It serves as 
a research tool by.pqviding a source of neutrons for fundamental studies in nuclear physics and associated fields. 
This facility has been defueled and is in long-term shutdown awaiting decommissioning. 

TA-3, Core Area: In this main technical area of the Laboratory is the Administration Building, which 
contains the directof s office. dminiszrative offices, and laboratories for several divisions. Other buildings house the 
central computing facility. materials division, chemistry and materials science laboratories. physics laboratories, 
technical shops. cryogenics laboratories. a Van de Graaff accelerator. the main cafeteria. and the study center. 

TAG, Beta Site. This site contains some physical support functions, several archaeological sites, and 
environmental monitoring and buffer areas. 

TA-6, Two-Mile Mesa Site: This site is used in the development of special detonators to initiate high- 
explosive systems. Fundamental and applied research in support of this activity includes investigating phenomena 
associated with initiating high explosives and research in rapid shock-induced reactions. 

TA-8, GT Site (or Anchor Site West): This is a dynamic testing site operated as a service facility 
for the entire Laboratory. It maintains capability in all modem nondestructive testing techniques for ensuring 
quality of material, ranging from test weapons components to high-pressure dies and molds. Principal tools include 
radiographic techniques (x-ray machines to 1.000.OOO V and a 24-MeV betatron). radioactive-isotope techniques. 
ultrasonic and penetrant testing. and electromagnetic test methods. 

TA-9, Anchor Site East: At this site, fabrication feasibility and physical pmpenies of,explosives are 
explored. New organic compounds are investigated for possible use as explosives. Storage and stability problems 
are also studied. 

TA-11, K Site: Facilities are located here for testing explosive components and systems under a variety 
of extreme physical environments. The facilities ; ~ f e  arranged so that mung may be controlled and observed 
remotely and so that devices containing explosives or radioactive materials. as well as those containing 
nonhazardous materials, may be tested. , 

TA-14, Q Site: This dynamic testing site is used for running various tests on relatively small explosive 
charges and for fragment impact tests. 

. a  

TA-15, R Site: This is the home of PHERMEX. a multiple-cavity electron accelerator capable of produc- 
ing o very large flux of x rays for certain weapons development problems and tests. This site is also used for the 
investigation of weapons functioning and systems behavior in nonnuclear tests. principally by electronic recording 
means. 

TA-16, S Site: Investigations at this site include development. engineering design. prototype manufac- 
ture. and environmental testing of nuclear weapons warhead systems. Development and testing of high explosives. 
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plastics, and adhesives. and research on pgcess development for rnanufachue of items using these and ofher 
materials are accomplished in extensive facilities. I 

TA-18, Pajarito Laboratory Site: The fundamental behavior of nuclear chain reactions with simple, 
low-power reactors called critical assemblies is srudied here. Expenmeno are operated by remote conml and 
observed by closed4xcpit television. The machines are housed in buildings known as kivas and are used primarily 
to provide a controlled means of assembling a critical amount of fissionable materials. This is done to study the 
effects of various shapes, sizes, and configurations. These machines are also used as a so- of fssion neutrons in 
large quantities for experimental purposes. 

TA-21, DP Site: This site has two primary research areas: DP West and DP East. DP West is concerned 
with chemistry research; DP East is the high-temperature chemistry and tritium research site. Currently, several 
structures are undergoing.decontamination and decommissioning. The future use of TA-21 is being studied. 

TA-22, TD Site: This site is used in the development of special detonators to initiate high-explosive 
systems. Fundamental and applied research in support of this activity includes investigating phenomena associated 
with initiating high explosives and mearch in rapid shock-induced reactions. 

TA-28, Magazine Area A: This is an explosives storage area. 

TA-33, HP Site: An old high-pressure, mtium handling facility located here is being phased out. The 
National Radio Astronomy Observatory's Very Large Baseline Array Telescope is located at this site. 

TA-35, Ten Site: Nuclear safeguards research apd development, which arc conducted here, are concerned 
with techniques for nondestructive detection, identificauon. and analysis of fissionable isotopes. Research in reactor 
safety and laser fusion is also done here. 

' 

dynamic ,testing site. 
TA-36, Kappa S i k  Various explosive phenomena, such as 'detonation velocity. are investigated at this 

TA-37, Magazine Area C: This is an explosives storage site. 

TA-39, Ancho Canyon Site: Nonnuclear weapons behavior is studied here, primarily by photographic 
. techniques. Investigations are also made into various phenomenological aspects of explosives. interactions of 

explosives, and explosions involving other materials. 

TA-40, DF Site: This site is used in the development of special detonators to initiate high-explosive 
systems. Fundamental and applied research in support of this activity includes investigating phenomena associated 
with initiating high explosives and research in rapid shock-induced reactions. '. 

TA41, W Sik: Personnel at this site engage primarily in engineering design and development of nuclear 
components, including fabrication and evaluation of test materials for weapons. 

TA-43, H d t b  Research Laboratory: Research performed at this site includes cellular radiobiology, 
biophysics. mammalian radiobiology. and mammalian metabolism. A large medical library; special counters used 
to measure radioactivity in humans and animals: and animal quaners for dogs, mice. and monkeys ye also located . 

, in this building. 
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TA-46, WA Site: Applied photochemistry, which includes development of technology for laser isotope 
separation and laser enhancement of chemical processes, is investigated here. Solar energy mearch. particularly in 
the area of passive solar. heating for residences, is also done aI this Site. 

TA48, Radiochemistry Site. Laboratory scientists and technicians at this site study nuclear properties 
of radioactive materials by using analytical and physical chemistry. Measurements of radioactive substances are 
made. and "hot cells" are used for remote handling of radioaEtive matgiais. - 

TA49, Frijoles Mesa Site. This site is currently resmcted to carefully selected functions because of 
its Iocation near Bandetier National Monument and past use in highexplosive and radioactive materials 
experiments. 

TA-50, Waste'Management Site: Personnel at this site have responsibility for treating and disposing 
of most industrial liquid and radioactive liquid waste received from Laboratory technical amis. for development of 
improved methods of solid waste treatment, and for containment of radioactivity removed by treatment. 

TA-51, Animal Exposure Facility: At this site. animals are exposed to nonradioactive toxic 
materials to determine biological effects of high and low exposures. 

TA-52, Reactor Development Site: A wide variety of activities related to nuclear reactor performance 
and safety is done at this site. 

TA-53, Meson Physics Facility: The Los Alamos Meson Physics Facility, a linear particle 
accelerator, is used to conduct research in an& of basic physics. cancer treatment, materials studies, and isotope 
production. The Los Alamos Neutron Scattering Center and the proton storage ring are also located at this TA. 

TA-54, Waste Disposal Site: The primary function of this site is radioactive solid and hazardous 
. . chemical waste management and disposal. 

TA-55, Plntonium Facility Site: Processing of plutonium and research in plutonium metallurgy are 
done at this site. 

TA-57, Fenton Hi1 Site: This is the location of the Laboratory's Hot Dry Rock geothermal project. 
Scientists at this site are studying the possibility of producing energy by circulating water through hot, dry rock 
located hundreds of meters below the earth's surface. The water is heated and then brought to the surface to drive 
electric generators. 

TA-59, Occupational H d t b  Site: Occupational health and environmental science activities are con- 
ducted at this site. 

TA-60, Sigma Mesa: This m a  contains physical support and infrastructure facilities; inclyding the Test 
Fabrication Facility. 

TA-61. East Jemez Road: This site is used for physical support and infrastructure facilities. including 
the sanitary landfill. 

TA-63: This area contains physical support facilities operated by Johnson Controls Inc. 

TA-64: ' h i s  is the site of the central guard facility. 
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TA-66. This site is used for public and corporate interface functions. 

TA-69: This undeveloped TA serves as an environmental buffer for the dynamic testing area. 

TA-70 This undeveloped TA serves as an environmental buffer for the high-explosives test area. 

TA-71: This undeveloped TA serves as an environmental buffer for the highexplosives test area. 

TA-72: This is the site of the Protective Force training facility. 

TA-73: This area is the Los Alamos Airport. 

TA-74, Otowi Tract: This large area, bordering San lldefonso Pueblo on the east. is isolated from mosf 
of the Laboratory and contains significant concentrations of archaeological sites and an endangered species breeding 
area. 

1 
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L O ~  Alamos 
N A T I O N A L  L A B O R A T O R Y  

Environment, Safety, and Health Division 
MS K491 
Los Alamos. New Mexico 87545 
(505) 667-4218 
FAX 505-665-3811 

Mr. G. Thomas Todd 
Area Manager 
Los Alamos Area Office 
U.S. Department of Energy 
Los Alamos, NM 87544 

Date: June 20, 1996 
Refer to: ES H-DO-9 6: 206 

Enclosed is the Laboratory-wide certified report summarizing radionuclide air emissions and 
effective dose equivalent for calendar year 1995. The report is required under 40 CFR 61(H). A 
copy for regulatory reporting has been provided to Steve Fong, LAAO/LAAWP. 

As stated in the report, the effective dose equivalent to the Laboratory’s ME1 (Maximum Exposed 
Individual) for 1995 operations was 5.05 mrem. The Laboratory is required to operate at or 
below an effective dose equivalent of 10 mrem on an annualized basis. 

The report was prepared by Keith Jacobson of our Air Quality Group. Questions concerning 
this report can be directed to Keith. or to Ernie Gladney, the Group Leader for Air Quality, 
ac 665-8855. 

Sincerely, - 

. I  
Dennis J. Erickson 
Division Director 

DJJ3KJ:mv 

Enclosure: a / s  

Cy: w/encl. 
S. Fong, LAAO/A3 16 
J. Jackson, DDIWA 100 
E. Gladney, ESH- 17/5978 
V. George, LC/GL/A 187 

ESH-DO File 
CIC-lO/A150 

-4 
An Equal Opportunity Ernployer/Operated by the University of California 
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Robert E: Hannesschlager, P.E. 2 

cc w/enclosure: 
H. May 
Multimedia Planning and Permitting Division. 
Environmental Protection Agency, Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, TX 75202-2733 

P. Josey 
Air Quality Bureau 
New Mexico Environment Department 
2048 Galisteo St. 
Santa Fey NM 87505 

D. Brinkerhoff 
Air Quality Bureau 
New Mexico Environment Department 
2048 Galisteo St. 
Santa Fey NM 87505 

C. Oppenheimer, Esq. 
P. 0. Box 9612 
Santa Fe, NM 87504 

D. Erickson, ESH-DO, LANL, MS-K491 

E. Gladney, ESH-17, LANL, MS-J978 

C. Soden, EPD, AL 
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Department of Energy 

JUN 2 6 1996 

Albuquerque Operations Office 
Los Alamos Area .Office 

Los Alamos, New Mexico 87544 

Robert E. Hannesschlager, P.E. 
Acting Division Director 
Multimedia Planning and Permitting Division 
Environmental Protection Agency, Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, TX 75202-2733 

Dear Mr. Hannesschlager: 

This letter transmits the Los Alamos National Laboratory air emissions report for 
Calendar Year 1995. We we submitting the report to your office pursuant to 
40 CFR 5 61.94. The effective dose equivalent to the maximum exposed individual , 

during 1995 was calculated to be 5.05 mrem. 

If you have any questions, please call Stephen Fong of my staff at (505) 665-5534. 

Sincerely, 
I 

LMMEP:9SF-079 , 

Enclosure 

Area Manager 

cc: 
See page 2 
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Site Name: Los Alamos National Laboratory 

Operations Office Information: 

Office: . Los Alamos Area office 

' Address: U.S. Department of Energy 
Los Alamos Area Office 
Los Alamos, NM 87544 

Contact: Joseph C. Vozella Phone: (505) 665-5027 

. Site Information: 

Operator: University of California 

Address: Los Alamos National Laboratory 
POBox 1663 
Los Alamos, NM 87545 

. Contact: Ernest S. Gladney Phone: (505) 665-8855 

June 17, 1996 
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Section 1. Facility Information 

Location 

Los Alamos National Laboratory (w\NL or the Laboratory) and the associated residential areas of Los 

Alamos and White Rock are located in Los Alamos County, in north-central New Mexico, approximately 100 km 
(60 mi) north-northeast of Albuquerque and 40 km (25 mi) northwest of Santa Fe (Fig. 1). 

Source Description 
Since the Laboratory’s inception in 1943, its primary mission has been nuclear weapons research and 

development. Programs include weapons development, magnetic and inertial fusion, nuclear fission, nuclear 

safeguards and security, and laser isotope separation. There is also basic research in the areas of physics, 

chemistry, and engineering that supports such programs. 

The most important facilities involved in releases of radioactivity are outlined in this section. The facility 

locations are designated by technical area and building. ‘For example, the Eacility designation TA-3-16 is building 

16 at Technical Area 3 (see Fig. 2 showing the technical areas at LANL). Potential radionuclide release points are 

listed in Section II in Tables 1 and 2. Some of the sources described below are. characterized as nonpoint. 

Beginning in 1995, air sampling results from L A ” s  air sampling network were used to characterize potential off- 
site doses due to diffuse and fugitive emissions from nonpoint sources. 

The radionuclides handled and released from point sources at LANL in calendar year (CY) ‘1995 are listed in 

Section 11, Table 3. Tritium is,released as tritium oxide and elemental tritium. Plutonium contains indetaminate 

traces of 24’Am, a transformation product of 

tests involving depleted uranium. For conservative purposes all mixed fission products (MFPs) are assumed to be 

%rpoY. 

Some of the uranium emissions are from open-air explosive 

TA-3-16 This is the Van de Graaff accelerator in Technical Area 3. The principal radionuclide handled at this 

facility is tritium (Hn> or HT)? This facility ceased Operations June 30,1995. 

TA-3-Z!k Programs conductingchemical and metallurgical research are located in this facility. Principal 

radionuclides are isotopes of plutonium and uranium. 

TA-15-PHERMEX, TA-36: These facilities conduct open-air explosive tests involving depleted uranium. 

TA-16-205, TA-21-155, and TA-21-209: These facilities conduct operations involving tritium Programs include 

testing of tritium control systems for the nuclear fusion program (TA-21-155X preparation of targets containing 

tritium for laser-fusion research, and the handling of tritium for defense programs. 

. 
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A 

Fig. 1. Regional location of LQS Alamos. 
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Fig. 2. Technical areas (TAs) of Los Alamos National Laboratory in relation 
to surrounding landholdings. 
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TA-21-324: This building houses a filtration system servicing a facility that.formerly performed plutonium and 

uranium processing operations and in 1995 performed a variety of chemistry operations. 

‘TA-48-1: The principal activities carried out in this facility are radiochemical separations in support of the medical 

8 radioisotope production progrk, the Yucca Mountain program, nuclear chemistry experiments, and geochemical 

and’environmental research. These separations involve nCi to Ci (hot cell) amounts of radioaCtive,materials and 
use a wide range of analytical chemical separation techniques, such as ion exchange, solvent extraction, mass 

spec~scopy, plasma emission spectroscopy, and ion chromatography. 

. .  

TA-50-1, TA-50-37, TA-5049: These waste management sites consist of a low-level liquid waste treatment plant, 

an inactive incinerator, and a waste characterization and duction facility. There is a wastewater outfall from TA- 

50-1 that may create an airborne release of tritium. 

TA-53: This technical area houses the Los Alamos Neutron Science Center (LANSCE), a linear particle accelerator 

complex. Airborne radioactive emissions result from the proton and secondary particle beams passing through and 
activating air in the beam stop and experimental areas. The great majority of the emissions are short-lived 

activation products such as llC, l3N. and 150. Most of the activated air is vented through the main stack; however, 

a fraction of the activated air becomes a fugitive emission from the beam target areas. In addition, there are three 
wastewater lagoons at TA-53 that have received water containing radioactivity from the accelerator. Evaporation 

of water from the lagoons results in an airborne release of tritium. 

TA-54: This waste management site consists of active and inactive shallow land burial sites for solid waste and is 

the primary storage area for mixed and transuranic radioactive waste. 

TA-554: The functional purposes of this facility are to perform special nuclear materials research,to develop, 

demonstrate, and exchange technology and to provide production support to the national defense and energy 

programs. 

4 



I I 

1 I 1995 LANL Radionuclide Air Emissions 

Section. II. Air Emissions Data 

Point Sources 

Table 1 lists the sampled point sources at LANL. Each entry is identified by technical area and building. 

Release points at each building are labeled with fan exhaust (FE) numbers. Building TA-3-16, for example. has 
two stacks, FE-14 and FE-16. 

Table 1 also lists the type of effluent controls used on the release points Each stage of the high-efficiency 

particulate air (HEPA) exhaust filters is tested at least once every 12 months. The performance crituia for HEPA 

filter systems are a maximum penetration of 5 x 1W for one stage and 2.5 x lo-’ for two stages in series, where 

penetration equals concentration of aerosol downstream of the air cleaner divided by concentration upstream 

The distance between the point source and the nearest receptor is given in the last column of Table 1. The 

distance to the nearest farm producing milk is 20 km from the Laboratory boundary. The nearest farms producing. 

meat and vegetables adjoin the Laboratory boundary. 

Table 2 lists the unsampled release points at LANL. This is the second year that unsampled release points 

have been inventoried, characterized, and added to the LANL radionuclide air emissions report. These stacks and 

vents (listed as FE numbers) rn points from which radioactive mated could possibly have been released to the 

atmosphere. Emissions estimates and associated dose 

unsampled point sources were conservatively estimated using EPA 40 CFR 61 Appendix D methodology and are 

LANL’s maximum exposed individual 0 for the 

provided in the report “Draft 1994 Radionuclide Emissions Inventory Update” (Radian 1995). Sampling of these 

release points is not required because each release point has a calculated emission of less than 0.1 mrcdyr as stated 

in 40 CFR 61.93(b)(4)(i). In fact, the maximum amount of radioactive material that could possibly have been 

emitted from all of the unsampled release points would contribute less than 1% of the 10 mredyr dose limit to any 

member of the public. 

Table 3 lists the radionuclides released from sampled point sources along with the annual release rate for each 

radionuclide. The point sources are now identified using an exhaust stack (ES) eight-digit identification number: 

the first two digits represent the LANL technical area, the next four the building area, and the last two the FE 
number. 

Nonpoint SourcedRadionuclides 

There are a variety of nonpoint sources within the 11 1 square kilometers of land occupied by LANL Non- 

I 

point sources of radionuclides include, but are not limited to. surface impoundment, shallow land burial sites, open 

bum sites, firing sites, outfalls, container storage areas, unvented buildings. waste treatment areas, solid waste 

management units, and tanks. The Laboratory measured annual average ambient concentrations of important 

airbome’radionuclides (other than activated gases) at 17 potential MEI locations No significant emissions from 

nonpoint sources were obsaved at the LANL MEI. 
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Table 1. Sampled Release Point Description 

Technical Area Sampled Release Type of Control Efllciency Stages Distane to 
andBuilding Point Performance , Nearest 

Receptor Criteria 
(m) 

TA-3- 1 6 FE-14a 

TA-3-29-2 

TA-3-29-3 

TA-3-29-4 

TA-3-29-5 

TA-3-29-7 

TA-3-29-9 

TA-3-29-V 
TA-3-35 
TA-3-66 ' 

TA-3-66 

TA-3- 102 

TA-3-141 

TA- 16-205 
TA-2 1 -4N 

TA-2 1-5 
TA-2 1 - 150 
TA-21- 155N 
TA-21-209 
TA-2 1-257 

FE-16a 
FE-14b 
FE-lSb 
FE-17' 
FE- 18' 
FE-19b 
FE-20b . 
FE-21a 
FE-22a 
FE-23b 

FE-26a 
FE-27a 
FE-28b 
FE-2gb 
FE-3oa 
FE-31' 
FE-32b 
FE-33b 
FE-34a 
FE-358 
F E 4 b  
F E 4  

FE-l(2)b*C 

FE-24b 

FE-46b 
FE-37 

FE-8a 
FE-9a 
FE-13a 
FE-26 (27)csa 
FE-258 
FE-18b 
FE-25 
FE-6 
FL9 
FE-10 
FE-3b 
FE-I (2)csa 
FE-3a 
~ - 7 b . a  
FE- 1 b,a 
FE-Sb 
FE-l(10,12)b,c 
F E 4  

None 
None 
HEPA 
HEPA 
HEPA 
HEPA 

Aerosol 95 
Aerosol 95 

None 
None 

Aerosol 95 
Aerosol 95 

None 
None 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 

Aerosol 95 
Aerosol 95 
Aerosol 95 

HEPA 
HEPA 
None 
None 
None 
HEPA 
None 
HEPA 
HEPA. 
None 
None. 

. None 
None 
HEPA 
HEPA 
HEPA 
HEPA 

I None 
None 
None 

6 

NIA 
NIA 

>99.95 
>99.95 

99.95 
99.95 
80.00 
80.00 
NIA 
NIA 

80.00 
80.00 
NIA 
NIA 

99.95 
99.95 
99.95 
99.95 

>99.95 
>99.95 
99.95 
99.95 
80.00 
80.00 
80.00 

>99.95 
99.95 
NIA 
NIA 
NIA 

99.95 
NIA 

99.95 
99.95 
NIA 
NIA 
NIA 

. NIA 
99.95 
99.95 
99.95 
99.95 
NIA 
NIA 
NIA 

NJA. 
NIA 

2 
2 
1 

. 1  
1 
1 

NIA 
NIA 

1 
1 

NIA 
NIA 

2 
2 
1 
1 
2 
2 
1 
1 
1 
1 
1 
2 
1 

NIA 
NIA 
N/A 

1 
NIA 

1 
' 1  
NIA 
NIA 
NIA 
NIA 

1 
1 
1 
1 

NIA 
NIA 
NIA 

1,405 
1,405 . 

' 999 
999 
993 
993 

1,139 
1,139 

993 
993 

i,oio 
1,010 

993 
993 

: 1,149 
1,149 

993 
993 

' '1,165 
' .  1,165 

993 
993 

1,197 
1,198 
1.197 
1.133 
1,129 

. 980 
980 
980 
980 
980 

. 1,164 
1,164 

941 
941 

' 941 
941 
461 ' 

461 
601 
587 
668 
700 
569 



. .- . .  . .. . .  

I 

TA-21-3 13 

TA-2 1-3 14 

TA-21-3 15 
TA-21-324 
TA-33-86 
TA-35-7 

TA-35-213 
TA-41-1 
TA-41-4 
TA-43- 1 

TA-48-1 

TA-50- 1 

TA-50-37 
TA-50-66 
TA-50-69 

TA-53- 1 
TA-53-3 
TA-53-7 
TA-54-2 

TA-55-4 

1995 LANL Radionuclide Air Emissions 

=-la 
FE-28 
FE-1a 
FE-7a 
FE-18 
FE-1 (2)cSa 
FE-6 (ll)c 
FE-28 
FE-7a 
FE-8a 
FE-sa 
FE4 
FE-17 
FE-9a 
FE-lOa 
FE-12a 
FE-34a 
FE-4 (11-14)' 
FE-15 
FE-38 (37,39, 40)b*c 
FE-45 
FE-46 
FE-5 1 
FE-54b 
FE-6ob 
FE-7 (63.64) 
FE- 1 
FE-2 (19, 23)c 
E-3b.a 
~ - 6 b . a  
FE-17b1a 
FE-2Sbia 
FE-27a 
FE-l(2)b,C 
FE-1b.a 
FE-1 
FE-2 
FE-3b 
FE-1B 
m 3 b  
FE-Zb 
FE-18 
FE-2a 
€%-ISb 
FE-16 (5)b*c 

, 

HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
None 
None 
None 
HEPA 
None 
HEPA 
None 
None 
None 
None 
None 
None 
None 

Aerosol 95 
None 
None 
HEPA 
HEPA 
HEPA 
HEPA 
None 

Aerosol 95 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
None 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 

99.95 
99.95 
99.95 
99.95 
99.95 
99.95 

. ,NIA 
NIA 

' NIA 
NIA 
NIA 

. >99.95 
NIA 
NIA 
NIA 
NIA 
NIA 

. NIA 
NIA 

80.00 
NIA 
NIA 

99.95 
M . 9 5  

99.95 
99.95 
NIA 

80.00 
>99.95 
>99.95 
>99.95 
>99.95 
>99.95 
>99.95 
>99.95 

99.95 
99.95 

NIA 
99.95 
99.95 

>99.95 
99.95 

>99.95 
>99.95 

>99.95' 

1. 
1 
1 
1 
1 
1 

NIA 
NIA 
NIA 
NIA 
NIA 

2 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1 
NIA 
NIA 

1 
2 
1, 
2 

NIA 
1 
2 
2 
2 
2 
2 
2 
2 
1 
1 
2 

NIA 
1 
1 
2 
1 
3 
3 

1.992 
1,984 
444 
444 
472 
472 

2,301 
1,338 
1,338 
1,338 

991 
145 
215 
51 
51 

. 51 
.51 
51 

759. 
754 
724 
724 
724 
75 1 
766 
753 I 

1,153 
1,175 
1,189 
1,163 
1,167 
1.168 
1,110 
1,161 

895 
1,175 
I .  I75 
1,176 

932 
800 
937 

1.193 
1.193 
1,004 . 
1,056 

aDiscontinued as a samplad release point during 1995. 
h e s e  stacks require monitoring per EPA regulations. 
CParentheses mean that this is a single release point with a single sampling point and multiple fans. 

. .  
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Table 2. Unsampled Release Points 

TechnicalArea PotentialRelease TypeofControl .Etficiency Stages Dihnceto 
and Building Point Performance Nearest 

Crib* Receptm (m) 

TA-3; 16 

TA-3-29-1 
TA-3-40 
TA-3-66 

TA-9-21 
TA-15-233 
TA- 16-2A8 
TA- 16-4 10 

TA-18- 127 
TA-18- 168 
TA-21-2 13 
TA-33-86 
TA-35-34 
TA-35-213 
TA-41-51 
TA-43- 1 
TA-46-3 1 

TA-48- 1 

TA48-RC45 
TA-15-69 
TA-51-21 
TA-53-4 
TA-54- 1009 
TA-54- 1009 
TA-59- 1 

FE-8 
FE-9 
FE-B 1 
FE-CD- 1 
FE-13 
FE-25 

- FE-1 
. FE-6 

FE-7 
FE-18 
FE-22 
FE-43 
FE-3 
FE- 1 
FE-B 1 

, FE-1 
FE-2 
FE-5 
FE-B 1 
FE-2 
FE-1 ' 
FE-B 1 
FE-2 
FE-1 
FE-8 
FE-17 
FE-13 
FE-25 
FE-41 
FE-35 
FE-6 1 
FE-m- 1 
FE- 1 
FE- 1 
FE-1 
E - 1  
FE-2 
FE-4(5.6,22) 
FE-14 
FE-30 
FE-B1 . 

FE-B2 
FE-B3 
FE-B4 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

8 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

. NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

' NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

. NIA 
NIA 
NIA 
NIA 

NIA ' 

NIA 
NIA 
NIA , 

NIA 
NIA . 
NIA 
NIA 
NIA . 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA , 

NIA ' 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.351 
1,35 1 
1.35 1 
1.35 1 

993 
97 1 
980 
980 
980 
980 
980 
980 

3,310 
4,136 
5,283 
1,257 
1,257 
1,257 
1,257 
3,947 
3,854 

657 
2,443 
1,299 

991 
204 
51 

2,592 
2592 

724 
724 
698 

1,175 
3,111 . 

815 
3.446 
3,446 
1,039 
1,039 , 

1,039 
1,039 
1,039 
1,039 
1,039 
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FE-B5 NIA NIA NIA '1,039 
FE-B6 NIA NIA NIA ' . 1,039 
FE-B7 NIA . NIA NIA 1,039 

Table 3. Point Source Radionuclides 

SOUrCe Radionuclide Sampled Release 
Identification (a 

0300 1614 

0300 16 16 

03002914 

030029 15 

03002919 

' 03002920 

03002923 

H-3 

H-3 

Am-24 1 
PU-239 

Am-241 
PU-239 
Sr-90 
Y-90 

Am-241 
PU-238 
PU-239 
Sr-90 
Y-90 

PU-238 
Pu-239 
U-238 
'Ih-234 
Pa-234m 
u-234 
Sr-90 
Y-90 

Pu-238 ' 

U-235 
lb-23 1 
U-238 
'I%-234 
Pa-234111 
u-234 
Sr-90 
Y-90 

. .  

4.16E-01 

1.84E- 

1.78E-07 
4.41E-07 

9.03E-08 
8.17E-08 
6.75E-08 
6.75E-08 

9.54E-07 

4.1 1E-06 
1.85E-07 
1.85E-07 

1.33E-05 

4.01E-07 
5.27E-08 
1.51E-07 
1.51E-07 
1.51E-07 
2.58E-07 
6.36E-08 
6.36E-08 

4.01E-07 
4.63E-07 
4.63E-07 
9.61E-07 
9.61E-07 
9.61E-07 
1.54E-05 
2.24E-08 
2.24E-08 . 
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03002924 

03002928 

03002929 

03002932 

03002933 

1995 LANL Radionuclide Air Emissions 

Am-24 1, 
Pu-238 
PU-239 
U-235 
Th-23 1 
U-238 
Th-234 
Pa-234m 
U-234 
Sr-90 
Y-90 

Pu-238 
Pu-239 
U-234 
Sr-90 
Y-90 

Pu-239 
U-234 
Sr-90 
Y-90 

U-234 

Pu-238 
Pu-239 
u-234 
Sr-90 
Y-90 

03002937 Sr-90 
Y-90 

03002944 Be-7. 
Se75 
Pu-239 
sr-90 
Y-90 

03002945 ' AS-72 
sc-75 
Am-241 
Pu-239 

' U-235 ' 

Th-23 1 
U-238 
Th-234 
Pa-234m 
u-234 

. Sr-90 
Y-90 

2.74E-06 
2.97E-05 
2.87B-06 
1.39E-06 
1.39E-05 
2.53E-06 
2.53E-06 
2.53E-06 
9.53E-05 
4.51E-07 
4.5 1E-07 

8.32E-08 

1.17E-07 
6.96E-08 
6.96E-08 

2.53E-08 

1 .ooE-o7 
3.66E-08 
3.43508 
3.45E-08 

1.28EM 

1.13E-M 
2.9 1 E-07 
3.33E-07 
1.13E-07 
1.13E-07 

1.3OE-11 
1.3OE-11 

1.07504 , 

7.14E-05 
1.13E-06 
4.67E-06 
4.67E-06 

2.13E-04 
5.46E-04 . 
5.10E-08 
2.69E-07 
1 -62E-08 
1.62E-08 
2.73E-08 
2.73E-08 
2.73E-08 
4.04E-08 
1 . o s 0 6  
1.02E-06 
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03002946 

03003501 

03004025 

03006601 

03006608 

03006609 

1995 LANL Radionuclide Air Emissions 

03006625 

Pu-239 
Sr-90 
Y-90 

U-238 
Th-234 
Pa-234m 
u-234 
Sr-90 
Y-90 

H-3 

U-238 
Th-234 
Pa-234m 
u-234 
Sr-90 
Y-90 

03006613 

U-238 
Th-234 
Pa-234m 
u-234 
Sr-90 
Y-90 

4.06E-07 
5.57E-08 . 

5.57E-08 ' 

1.98E-07 
1.98 E-07 * 

1.98E-07 . 

2.10E-07 
1.46E-08 
1.46E-08 . 

3 . 6 1 M  . ' 

7.32E-07 ' 

7.3- ' 

7.32E-07 
.3.60E-08 
2.20E-07 
2.20E-07 , 

1.46E-06 . ' 

1.46E-06 
1.46E-06 
2.11E-07 
1.50E-08 
1.50E-08 

U-238' 1.22E-06 
Th-234 1.22E-06 
Pa-234m 1.- 
u-234 i . i7~-07 

U-235 
Th-231 
U-238 
'Ih-234 
Pa-234m 
u-234 
Sr-90 
Y-90 

U-235 
'Ih-23 1 
U-238 
Th-234 ' 

Pa-234m 
u-234 
Si-90 
Y-90 

2.05E-07 
2.05E-07 
1.49 E-05 
1.49E-05 
1.49 E-05 
2.20E-06 
1.79E-08 
1.79E-08 

1.51E-08 
1.51E-08 
6.40E-07 
6.40E-07 
6.40E-07 
2.76E-07 
1 S O E - 0 9  
1.5oE-09 
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03006626 

03010222 

1995 LANL Radionuclide Air Emissions 

03010225 

03014106 

0301 4109 

030141 10 

16020504 

2 1 000403 

U-238 
Th-234 
Pa-234m 
u-234 
Sr-90 
Y-90 

U-235 
Th-23 1 
U-238 
Th-234 
Pa-234m 
u-234 
Sr-90 
Y -90 

Pu-239 
U-235 
Th-23 1 
U-238 ' 

Th-234 
Pa-234m 
U-234 
Sr-90 
Y-90 

Am-241 
Pu-239 
U-238 
Th-234 
Pa-234m 
Sr-90 
Y-90, 

U-238 
Ih-234 
Pa-234m 
u-234 
Sr-90 
Y-90 

Pu-239 
U-238 
Ih-234 
Pa-234m' 
Sr-90 
Y-90 

H-3 

U-235 
Th-23 1 

6.53E-08 
6.53E-08 
6.53E-08 

. 1.93E-08 
7.16E-10 
7.16E- 10 

3.53E-09 
3.53E-09 
4.67E-08 
4.67E-08 
4.67E-07 
8.85E-08 
5.55E-10 
5.55E- 10 

7.67E-11 
1.36E-10 
1.36E-10 
1.41E-08 

.1.41E-08 
1.41E-08 
3.1OE-09 
9.44E- 1 1 
9.44E-01 

6.65E-09 
2.22E-08 
2.95 E-08 
2.95 E-08 
2.95E-08 
9.95E-09 
9.95E-09 

2.01E-m 
2.01E-07 
2.01E-07 
4.39E-08 

.6.77E-09 
6.77- 

2.59E-08 
1.47E-07 
1.47E-07 

1.34E-08 
1.34E-08 

1.47E-07 

8.90E41 

1.01E-06 
1.01E-06 
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21000507 Sr-90 5.36E-07 
Y -90 5.36E-07 

21015001 U-238 2.14E-08 
Th-234. 2.14E-08 
Pa-234m 2.14E-08 
u-234 5.98E-08' 

2 101 5505 H-3 4.75E+01 

, 21020901 

21025704 

H-3 ' 6.64E+02 _. 
Am-24 1 
Pu-238 
Pu-239 
U-235 . 

Th-23 1 
U-238 
Th-234 
Pa-234m 
U-234 
Sr-90 
Y-90 

u-234 

7.72E-09 
1.76E-09 
6.48E-09 

9.13- 
5.27E-09 
5.27E-09 
5.27E-09 
3.43E-07 
3.58E-09 
3.58E-09 

9.13E-09 

2 103 1301 

21031302 

1.48EM 

Pu-239 
u-234 

3.63E-08 
6.91E-08 

2103 1401 

21031407 

Pu-239 3.26E-08 

Pu-239 
Sr-90 
Y-90 

3.65E-08 
1.25E-07 
1.25E-07 

2 103 1501 Pu-238 
Pu-239 
u-234 
Sr-90 
Y-90 

4.43E-07 
8.41 E-08 
2.22E-08 
3.18E-07 
3 . 1 8 W  

2 1032401 U-238 
Th-234 
Pa-234111 
u-234 
Pu-239 ' 

Sr-90 
Y-90 

6.5 1E-09 
6.51E-09 
6.5 1E-09 
1.45E-08 
9.35E- 1 1 
2.19- 
2.19E-09 

33008606 H-3 1.09E- 

13 
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35000702 Am-241 
PU-239 
u-235 
Th-23 1 
U-238 
Th-234 
Pa-234m 
U-234 
Sr-90 
Y-90 
Cs- 1 37 
Ba-137m 

35000707 U-238 
Th-234 
Pa-234m 
u-234 
Pu-239 
Sr-90 
Y-90 

35000708 Sr-90 
Y-90 

41000104 H-3 
PU-238 
PU-239 
U-238 
Th-234 
Pa-234m . 

Sr-90 
Y-90 

41000417 

43000109 

430001 10 

H-3 

U-238 
Th-234 
Pa-234m 
Sr-90 
Y-90 

U-235 
Th-23 1 
U-238 
?;h-234 
Pa-234111 
u-234 
PU-239 
Sr-90 
Y-90 

3.55E-08 
2.292-07 
1.51E-08 

' 1.51E-08 
1.57E-07 

1.57E-07 
3.24E-07 
1.33E-06 

1.63E-06 
1.63E-06 ' - 

1 S7E-07 

1.33E-06 ' 

7.45E-08 
7.45E-08 
7.45E-08 
1.22E-07 
7.2OE-08 
8.13E-06 
8.13E-06 

2.71E-07 
2.71E-07 

4.05 E-0 1 
1.44E-09 
.1.42E-08 . 

9.02E-09 
9.02E-09 
9.02E-09 
3.%E-08 
3.96E-08 

7.81E+O1 

8.65E-08 
8.65E-08 : 

8.65E-08 
7.74E-08 . 

7.74E-08 . 

7.02E-09 
7.02E-09 
1.43 E-08 
1.43E-08 
1.43E-08 
5.53E-07 
2.28E-08 
1.19E-07 
1.19E-07 

14 
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43000134 
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. 
U-238 
Th-234 
Pa-234m 
Sr-90 
Y-90 

Am-241 
PU-239 
U-238 
Th-234 
Pa-234m 
Sr-90 
Y-90 

48000107 Br-77 

480001 11 Am-241 
PU-239 
U-238 
Th-234 

u-234 
Sr-90 
Y -90 

. .  Pa-234m 

480001 15 Ge-68 
Ga-68 
Am-24 1 
PU-238 
PU-239 
u-234 
Sr-90 
Y-90 

48000140 

48000145 

AS-72 
As-73 
As-74 
Be7 
-68 
Ga-68 
Rb-86 
se75  

Ur235 
Th-231 . 
U-238 
nl-234 
Pa-234m 
U-234 
Sr-90 
Y-90 

2.92E-07 
2.92E-07 

2.27 E-07 ' 

2.27 E-07 

2.92E-07 

2.69E-07 
5.49E-07 
1.70E-07 
1.70E-07 
1.70E-07 
1.29E-06 
1.29- 

1.9 1E-05 

4.16E-08 
3.65E-07 

8.75E-09 ' 

8.75E-09 
5.88E-08 
2.02E-08 
2.02E-08 

8.75E-09 

2.37- 
2.37E-04 
1.62E-06 
4.7OE-08 
2.55E-06 

8.89E-08 
8.89E-08 

2.72E-07 

2.34E-04 
1.01E-03 
2.55- 
1.21E-05 
3.09E-04 
3.09E-04 
2.76E-05 
2.45E-02 

1 .08E-08 
1 .08E-08 
6.3OE-09 
6.30- 
6.30E-09 
1.80E-07 
3.97E-08 
3.97E-08 

15 . 



48000146 

48000151 

48000154 

48000160 

5oooO101 

5oooO102 

5oooO103 

5oooO106 

5oooO117 

5oooO125 

5oooO127 
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50003701 

50006601 

16 

, Pu-238 
Pu-239 
Sr-90 
Y-90 

Sr-90 
Y-90 

Am-24 1 
Sr-90 
Y-90 

Be-7 
Se-75 , 
Sr-90 
Y-90 

Am-241 
Pu-238 
Pu-239 . 

Sr-90 
Y-90 

Pu-239 ' 

Sr-90 
Y-90 

Pu-239 

Am-241 
Sr-90 
Y-90 

Sr-90 
Y-90 

Pu-239 
Sr-90 
Y-90 I .  

Pu-239 
Sr-90 
Y-90 

Sr& 
Y-90 . 

Pu-239 
Sr-90' 
Y-90 

1 S9E-08 
1.24E-07 
2.29E-09 
2.29E-09 

1.8OE-07 
1 .!JOE07 

4.68E-08 
5.43E-08 
5.43E-08 

7.26E-06 
2.35E-05 
2.09E-08 
2.09E-08 

5.64E-08 
5.97E-08 
1.69E-07 
1 S8E-07 
1 S8E-07 

3.84E-M 
8.74E-08 
8.74E-08 , 

2.01E-08 

6.13E-09 
1.51- 
1.51E-09 

6.37E-09 
6.37E-09 

2.56E-09 
2.45E-08 
2.45E-08 

9.27- 
3.16E-08 
3.16E-08 

1 .WE48 
1.05E-08 

6.29E-09 
7.69- 
7.69E-09 
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50006901 Pu-239 
Sr-90 

' Y-90 
I 

50006902 Pu-239 

50006903 , Pu-238 * 

Sr-90 
Y-90 

' 53000303 Ar-41 
Be7 
Br-77 
Br-82 
c- 10 
c-11 
Co-56 
(20-57 
Co-58 
CO-60 
H-3 
Mn-54 
N-13 
N-15 
0-14 

Se-75 
Ta- 182 

0-15 

53000702 
I .  

Ar-41 
H-3 
Br-82 
c-10 
c-11 
N-13 
0-14 
0-15 

54000201 Pu-239 

H-3 
Am-241 
Pu-239 
Sr-90 
Y-90 

. .  55000416 

1.94E-08 
1.95E-09 
1.95E-09 

4.4 1 E-08 

6.43E-09 
1.23E-08 
1.23E-08 

1.90E+02 
1.75E-02 
7.70E-03 
2.22E-01 
1.35E43 
l.lOE+W 
1.02E-04 
3.80E-04 
4.36E-04 
6.95E-05 
1.98E+O 
1.32E-04 . 

6.48E43 
2 . 4 5 M  
2.75E+02 
2 . 3 1 E 4  
1.61E-03 
2.15E-03 

1.58E+01 
1.19E- 
3.54E-02 
3.92E-01 
6.00E+02 ' 

2.85E+02 
1.48E+O : 
1.13E+02 . 

4.24E-10 

1.56E41 
5.45E-09 
1.63E-08 
8.79E-08 
8.79E-08 

17 
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Section 111. Dose Assessment 
Description of Dose Model 

Dose calculations for point sources, unsampled point sources, and diffuse gaseous activation products from 

LANSCE were performed with the mainframe CAP88 version of AIRDOS. This procedure included using 

PREPAR2 to prepare the input file to AIRDOSZ and using the DARTAB prepmka to prepare the dose 

conversion factor input file for DARTABZ. The calculations used dose conversion factors taken from the 

RADRISK database that was distributed with the CAP88 programs. 

Development of Source Term 

Emission measurement data from sampled stacks are used to develop the source term for the CAP88 model. 

In general, this source term is taken directly from the measured emissions. An exception occurs for parent 

radionuclides, such as “v. with short-lived progeny. In this situation, the amount of the parent radionuclide, ”v, is 

measured, and the activities of the short-lived progeny are assumed equal to that of the parent Another exception 

occurs for tritium emissions. While measurements are made to distinguish elemental from oxide forms of tritium, 

all tritium is assumed to be in me oxide form, resulting in an overestimate of dose. 

summary of Input Parametem 

Effective dose equivalents to the MEI were calculated for all radioactive air emissions from sampled LANL 

point sources. The critical receptor location is different for each point source. However, since over 95% of the 
yearly MEI dose resulted from LANSCE emissions, the LANSCE ME1 location is used for all dose assessme&. 

This location is a business office approximately 800 m north-northeast of the LANSCE stack The relationships of 

the receptor location to the source release points are given in Table 4. 

m e  releases fiom point sources and diffuse gaseous activation products from LANSCE were modeled using 

the on-site meteorological data most appkpriate for each source. Tables 5 through 7 in this section contain the 

wind speed, direction frequency, and stability data used in the modeling. Modeling of unsampled sources was 
conducted using conservative release estimates and stack parameters, along with a three-year-average 

meteorological data file. 
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Table 4. Stack Dimensions and ME1 Receptor Locations,Used in the Dose Assessment 

Di!&UUX? D i d o n  
SOUrCe Stack Stack Exit to to 

IhtWlCatiOll Heigbt (m) Diameter (m) Velocity ( d s )  ME1 (m) MEI 

03001614 
03001616 
03002914 
030029 15 
030029 17 
030029 1 8 
03002919 
03002920 
03002921 
03002922 ' 

03002923 
03002924 
03002926 ' 

03002927 ' 

03002928 
03002929 
03002930 
0300293 1 
03002932 
03002933 
03002934 
03002935 
03002937 
03002944 
03002945 
03002946 
03003501 
03004025 
03006601 
03006608 
03006609 
03006613 
03006625 
03006626 
03006627 
03010222 
03010225 
03014106 
03014109 
030141 10 

18.3 
16.8 
15.9 
15.9 
15.8 
15.8 
15.9 
15.9 
15.8 
15.8 
15.9 
15.9 
15.8 
15.8 . 

15.9 . 

15.9 
15.8 
15.8 
15.9 . 
15.9 
15.8 
15.8 
16.8 
21.5 
21.5 
21.5 
125 
15.2 
19.8. 
16.8 
15.4 
13.7 
.12.2 
12.2 
12.2 
11.9 
11.9 
12.2 
13.4 
12.5 

0.4 
0.2 
1.1 
1.1 
0.7 
0.7 
1.1 
1.1 
0.7 
0.7 
1.1 
1.1 
0.7 
0.7 
1.1 
1.1 
0.7 
0.7 
1.1 
1.1 
0.7 
0.7 
0.2 

' 1.6 
1.6 
2.1 
0.9 
0.3 
1.2 
2.8 
1.8 
0.4 
0.3 
0.3 
0.3 
0.9 
0.3 
1 .o 
1.1 
1.3 
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5.1 
13.9 
6.8 

27.4 
11.1 
13.2 
26.7 
17.2 
4.4 

12.2 
22.7 
14.6 
7.3 
4.4 

22.6 
27.2 
7.0 ' 

8.2 
9.6 

20.3 
7.5 
6.6 

15.2 
5.7 
5.3 
1.9 
3.5 

10.7 
14.4 
1.1 
4.9 

51.8 
1.8 
7.3 
3.4 
0.8 
9.7 
5.2 
6.5 
5.7 

6,287 
6,296 
5,981 
5,983 
5,983 I 

5,981 
5,969 
5,%7 . 

5,967 
5,969 . 
6,130 
6,132 . 

6,132 
6,130 , 

6,116 ' 

6,118 
' 6,116 

6,118 
5,966 
5,965 
5,966 
5,964 
6,054 . 

6,055 ' 

6,059 
6,057 

' 6,057 
6,558 . 
5,606 
5,674 
5,611 
5,631 , 

5,666 
5,669 
5,669 
6,558 
6,264 
5.525 
5,529 
5,519 

E 
E .  
E 
E 
E 
E 
E 
E 
E .  
E 
E 
E 
E .  
E 
E 
E 
E 
E 
E -  
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

. 
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16020504 
21000401 
21000403 
21000507 
21015001 
2 101 5505 
21020901 
21025704 

. 21031301 
21031302 
21031401 
21031407 
2 103 150 1 
21032401 
33008606 
35000702 
35000707 
35000708 
3502 1305 
41000104 
41000417 

430001 10 
430001 12 
43000134 
48000107 
480001 11 
48000115 
48000140 
48000145 
48000146 
48000151 
48000154 
48000160 
5oooO101 
5oooO102 
5oooO103 
5oooO106 
5oooO117 
5oooO125 
5oooO127 
50003701 
50006601 
50006901 
50006902 
50006903 
530001 16 
53000303 
53000702 
54000201 

.43000109 

18.3 0.5 ' . 19.3 
8.7 0.8 1 .o 
15.2 0.9 6.8 
22.9 1.2 5.7 
13.7 1.3 . 5.2 
29.9 0.8 7.8 
23.2 1.2 10.3 
4.6 0.3 9.1 
15.8 1.2 6.7 . 

15.2 1.2 5.9 
16.0 1.2 . 4.4 
11.0 1.2 7.0 
17.1 1.2 ' 10.8 
13.7 1 .o 3.0 
22.9 ' 0.6 10.8 
13.8 0.8 1.1 
12.2 0.4 8.2 
22.9 0.6 2.1 
18.3 0.9 15.6 
15.2 0.4 14.1 
31.1 1.5 2.6 
15.2 0.9 8.4 
15.2 1.1 7.7 
15.2 1.1 6.2 
15.2 1.1 6.8 
10.3 0.4 12.5 
20.1 ' 1.8 ,9.9 
19.8 1.5 13.5 
25.9 0.8 6.7 
15.2 1 .a 8.2 
15.2 1 .a 8.2 
24.4 ' 0.5 2.1 
13.1 . 0.9 7.9 
12.4 0.4 9.4 
15.2 1.5 3.7 
14.9 1.8 ' 7.3 
10.7 0.6 2.8 
9.6 0.5 3.6 
11.0 0.2 25.6 
15.2 0.4 9.1 
10.7 0.6 13.4 . 
12.3 0.9 5.7 
8.2 0.2 14.9 
10.4 - 0.3 , , 3.2 
12.1 0.6 11.2 
10.4 .' 0.3 3.4 
12.2 0.9 7.1 
305 0.9 ' 125 
13.0 0.9 7.0 
0.9. 0.3 1.1 

9,799 
1.930 
1,926 
1,87 1 
1,836 
1,525 
1,453 
1.76 1 
1,992 
1,984 
1,949 
1,940 
1.910 
2.462 
10,362 
3,482 
3,494 
3,493 
4,084 
3,750 
3,832 
5,892 
5,909 
5,907 
5,901 
4,730 
4.74 1 
4,712 
4,733 
4,740 
4,740 
4,711 
4,694 
4,733 
4,123 
4,131 
4,153 
4,101 
4,098 
4,112 
4,150 
4,242 
4,078 
4.294 
4,299 
4.297 
1,355 
800 
944 

5,074 

m 
E 
E 
E 
E 
E 
E 
E 
E- 
E 
E 
E 
E 
E 
N 

ENE 
ENE 
ENE 

E 
E 
E 
E 
E 
E 
ENE, 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
ENE 
"E 
"E 
"w 

EpjE 
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I 

54000202 2.0 0.3 14.1 5,070 NNW 
54100901 7.6 ' 0.5 15.3 . 3,348 ."E 
54100902 7.6 0.3 18.0 3,462 I "E 
55000415 ' 14.0 1.1 6.8 4;434 . '  ENE 

. 55000416 14.0 1.1 10.8 4,508 / ENE 
I 

I 

! 

I 

I' 

21 
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I 

Table 5. 1995 Data from TA-6 Meteorology Tower 

S28Bllily A Stabiltty D 

0 . m  
Ox##) 
0 . m  
0.- 
O.oo00 
Ox##) 

Ox##) 
Ox##) 
ox##) 
ox##) 
0.0004 
Om14 
Roou 
Roo01 

O . , ~  

a m  

' i n amis 
2 MS a m 0  
3 M 0.- 

. 4 wu 0.0095 
5 0 0.0088 
8 aae 0.0088 
7 m 0.0102 
6 UI a m  

10 am 0.0021 
11 , aw 0.0010 
12 mw 0.0007 
13 w. 0.0007 
14 ww aoooll 
15 nw 0.0011 
18 nnw O.ooo8 

,a 8 0.- 

0.- 
O.ooo5 
0.0024 
0.oOp 
0.m 
0.#158 
0.- 
O.Ola2 
0.- 
0.0018 
0.0010 
0.0004 
O.ooo8 
0- 
0.- 
0.0004 

0.m1 
0 . m  
0 . m  
O.oo00 
0 . m  
0 . m  
0 . m 1  
o m 1  
0 . m  
0.m1 
0.m1 
0 . m  
O.oo00 
Roo01 
Ao#x) 
ami 

0 . m  
0.- 
O.oo00 
0 . m  
0 . m  
O.oo00 
O.O(100 
Ox##) 
0.WOO 
O.WO0 
0.- 
0.0000 
0 . m  
0 . m  
Ox##) 
Ox##) 

0.0000 
0.0000 
O.oQ# 
0 . m  
O.oo00 
O.oo00 
a m  

O.OoD0 
0.0000 
0.0000 
0.0000 
0 . m  . 
0.0000 
0.0000 
0.0000 

O.oo00 
O.oo00 
O.oo#) 
0.0000 
0.- 
0 . m  
O.oo00 
OxK#o 
O.Wo0 
ox##)' 
ox##) 
ox##) 
ox##) 
ox##) 
Ox#oo 
0.- 

0.- 

0-1 
0.0117 
0.0133 
0.0144 
0.0189 
0.0102 
0.#)91 
QQ)sL) 
0.- 
0.0012 
0.0013 
0.0014 
0.0018 

Roo28 

0.0013 , 

0.0075 
0.- 
0.0025 
0- 
0.0017 
0.0018 
0.0013 

0.014s 
Roo40 

awio 
omo1 
Roll9 
0.01 10 
0.0107 
0.0147 
Qome 

O.ooo8 

0.0003 
Aoo#) 

o m 1  
ox#oo 
A0017 

aOoB0 
0.0078 
0.- 
0.OleO 
0.0171 
0.0107 
0.0012 

aooo7 

ami 

aooss 

O.oo00 
0.0000 
0.0WO 
0.0000 
0.0000 
ox#oo 
O.oo00 
Q#x12 

A0014 
0 .m1 
0- 
0.01 12 

0.0025 
0.0000 

aDwl 

a0118 

0.0000 
0.0000 
O.oo00 
0.0000 

0 . m  
0 . m  
Rwoo 
Ox##) 
Ox##) 
O.oo00 
O.oo00 
0.m1 

0 . m  
0 . m  

a m  

a m  

0.017e 
0.0140 
0.- 
0.0038 
0- 

0- 
a m  

a0116 
am12 
0.0416 
0- 
0- 
0.0486 
0.0468 
0.0512 
0.0173 

I 

I 
1 

0 . m  
0,ooOO 
0.- 
0 . m .  
0:ooOO 
OQOOO 
0;ooOO 
O~oaoO 

O ~ # K #  
0 . m  

0.waO 
O.Wo0 
O.oo00 
O.oo#) 

0 . m  
O.oo00 

I 

1 n  
2 ne 
3 ne 
4 w u  
s o  
6 em 
7 m  
E m  
9 8  

10 Mw 
11 aw 
12 WSW 

13 w 
14 mw 
1s nw 
18 11v 

O.ooo8 
O.ooo8 
O.Oo20 
0.0024 

0.0021 
0.0021 

0.0019 
O.ooo8 

0.- 
O.ooo2 

o m  
O.ooo9 

0.- 

a- 

arms 

a- 

0.- 
0.001 1 
0.0034 
0.0029 
0.0031 
0.- 
O.##l 
0.- 
0.0076 
0.- 
0.0012 
0.- 
0.0008 
0.0007 
0.0041 
0.- 

a m 1  

0.- 
0.m1 
Ox##) 
0.- 
0.WOS 
0.001a 
0.0042 
0.0023 
0.0013 
0.m 
0.- 
0.0004 
O.ooo9 
0.- 

ami 
0 . m  
0.- 
0 . m  
O.Qo00 
0.0000 
0.- 
0 . m  
O.oo00 
Ox##) 

01KK12 
ox##) 
Ox##) 
O.oo00 
0.- 
0- 

aom 

O.oo#) 
0.0000 
0.0000 
AOOOO 
0.0000 
0.0000 
0.0000 

AOOOO 

0.- 

a m  

aowo 

a m  
a m  
0.- 
0.0000 
0.0000 

0.- 
0.- 
0 . m  
0 . m  
O.oo00 
O.oo#) 
0 . m  
O.oo00 
0.- 
0.0000 
O.##o 
O.#xx) 
O.oo00 
O.Ooa0 
0 . m  
0.- 

0.0012 
O.aO20 
a.ao58 . 
0.0054 

a m  
0.0058 

o m 7  . 
0.0133 
0.01Bo 
0- 
0x1042 
0.001s 
0.0015 
0.0013 

0.0010 
o.mie 

om1 1 
0.0008 
0.m1 
0 .m1 

O.ooo2 
0 .m1 
0.- 
0.0017 

0.OW 
0.0177 
0.01011(1 
0.0107 
0.- 
0.- 

O.oo00 

aaw 

0.0000 
0.0000 
0 . m  

0.- 
0.0000 

0 . m  
0 . m  
0.m1 
0 .m1 

a m  

a m  

aam 
a m i 9  
aans 
0.0010 
Ox##) 

0:oOoD 
0 . m  
Roo00 
0.0000 
O.##o 
O.oo00 

0.- 
0.00W 
0 . m  
O.oo00 
O.ao00 
0.0000 
O.oo00 

0 . m  

a m  

ox#Oo 

0.- 
0.0028 
0.0017 
0.00W 
0.00OO 
0.0014 
0.0014 
0.- 

0- 
aoln 
om01 
0.01op 
o#u(I 
0.01 12 

R l 5 g  

a- 

ao210 

1 n  
2 m  
3 M  
4 m  
S O  

f Z  
6 8 8 .  
9 8  

10 Mw 
11 aw 
12 mw 
13 w 
14 WW 
1s nw 
16 nw 

Ox#oo 
O.oo00 

0.- 
0 . m  I 

a m  
a m  
aoooo 

a m  

a m  

ox##) 
ox##) 

Rwoo 

Ox##) 
Ox#oo 
0.0003 
a m  

Tout 

0.001 1 
0.0010 
aaO20 
aOo20 

awpz 
aooo8 
0.0021 
ao(3211 

aoooo 
aam 
a m  

0.0025 

(10013 

O.OOO4 
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Table 6. 1995 Data from TA-54 Meteorology Tower 
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Table 7.1995 Data from TA-53 Meteorology Tower 
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Table 8 presents the dose estimates to LANL's MEI for each of the point sources at LANL The calculated 

doses include doses from routine emissions as well as any unplanned releases. The dose from TA-53-3 is the sum 

of doses reported to the EPA, in the 1995 monthly LANSCE reports (these reports included the dose from TA-53-7 

emissions of gaseous mixed activation products as well). 

Table 8. Dose Estimates h m  Sampled Point Sources I 

i - - - 
I 

Source identification EDWy ' 

(-1 ' 

' 03001614 

03001616 

03002914 

03002915 

03002919 

03002920 

03002923 

03002924 

03002928 

03002929 

03002932 

03002933 

03002937 

03002944 

03002945 

03002946 

03003501 

03004025 

25 

4.88E-06 

2.18E-05 

1.73E-05 

4.39E-06 

3.55E-04 

1.27E-05 

1.31E-04 

1.69E-03 

2.98E-06 

2.17E-06 

1.17E-06 

1.12E-05 

3.74B 13 

2.53E-05 

1.29E-05 

9.25E-06 

3.67506 

4.14E-05 

! 

I 
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03006601 

. 03006608 

03006609 

030066 13 

03006625 

03006626 

03010222 

03010225 

. 03014106 

030 14 109 

, 03014110 

16020504 

' 21000403 

21000507. 

21015001 

21015505 

21020901 

21025704 

21031301 

2103 1302 

21031401 

21031407 

21031501 

21032401 

33008606 

I 

6.1 1E-06 

1.54E-05 , 
I 

1.22E-05 ; 

1.45- . 

9.09E-06 i ' 

8.15E-07 ' 

1.13E-06 I 
1.45E-07 ; 

1;20E-06 : 

2.37E-06 j 

2.12- I 

4.12E-04 ' 

I 

2.57E-05 ; 
I 

3.66E-08 j 
I 

2.31E-06 

1.39E-03 

2.25E-02 . 

1.45E-06 j 
I 

3.68E-06 ; 
! 4.15E-06 , 

2.21E-06 ; 

I 

2.62E-06 . 

3.20E-05 

3.95E-07 

2.34E-04 
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35000702 

35000707 

35000708 

41000104 

41000417 

43000109 

430001 10 

430001 12 

43000134 

48000107 

480001 11 

480001 15 

48000140 

48000145 . 

48000146' 

48000151 

4800154 . 

48000160 

5oooO101 

5oooO102 

5oooO103 

5oooO106 

5oooO117 

5oooO125 

5oooO127 

1 i87E-05 

5.69E-06 

1.05E-08 

9.86E-06 

1.28E-03 

7.37E-07 

5.%E-06 

2.49E-06 

2.5%-05 

2.25E-09 

8.94E-06 

1 .ozE-w 

1.60E-04 

1.62E-06 

2.98E-06 

4.85- 

1.74E-06 

1.62E-07 

8.81E-06 

1.01E-05 

5.80E-07 

2.87E-07 

2.16E- 10 

7.37E-08 

2.63E-07 
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5odo3701 

' 50006601 

50006901 

50006902 

50006903 

53000303 

,53000702 

54000201 

550004 16 

3.4OE-10 

1.87E-07 

5.34E-07 

1.18E-06 

1.65E-07 

4.50E+00 

3.42E-04 

1.87E-09 

1.87E-04 

LANSCE Fugitive Emission Modeling 

Some of the gaseous mixed activation products (W) created at the accelerator target cells migrate into 

room air and into the environment. These fugitive sources are continuously monitored throughout the beam, 

operating period. Improved operating conditions and engineering controls have decreased the magnitude of these 

non-point emissions over previous years. In 1995. approximately 688 Ci of "C and 28 Ci of "Ar were released 

from LANSCE as fugitive emissions. This source was modeled as an area source, using CAP88 and meteorological 

data coinciding with the LANSCE run cycle; the dose to the MEI is given in Table 10. 

Environmental Data 

The net annual average ambient concentration of important a i h e  radionuclides measured by 17 air , 

sampling stations (Fig. 3). is calculated by subtracting an appropriate background concentration value. The net . 

concentration is converted to an annual effective dose equivalent @DE) using Table 2, Appendix E of 40 CFR 61, 

applying the assumption that each table value is equivalent to 10 mrem/yr from all appropriate exposure pakways 

(100% occupancy ksumed at the respective location). Results for each air sampler are given in Table 9. 

Stations #14, #60. Mil, #62, and #63 were added to the Labommy's air sampling network (AIRNET) during 

' ' 

1995 and represent less than a full year's worth of sampling data. The quality assurance plan for AIRNET was 
completed and implemented in late 1995. 

.. .. 
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Figure 3. Locations of air sampling stations uscd for non-point so& compliance. 
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\ , 

Table 9. 1995 Effetive Dose Equivalent (net, in mrem) at Air Sampling Locations around LANL 

, Rounded 
# StationName "pu "Pu %'Am "v psu mu. Total 

6 
7 
8 

. . 9  
10 
11 
12 
13 
14 
15 

20 
32 

' .  60 
61 
62 
63 

16 

48th Street 
Shell Station 
McDonalds 
LA Airport 
EastGate* , 
Well PM-1 
Royal Crest 
WR Piiion School 
WR Pajarito Acres 
WR Fire Station 
WR Nazarene Church 
DP Road 
County Landfill 
LA Canyon 
LA Hospital 
Trinity Bible Church 
WR MonteRey S 

0.004 
O.OO0 
0.034 
0.048 
0.030 
0.0 10 
0.008 
0.0 12 
0.019 
0.004 
0.010 
0.020 
O.Oo0 
0.003 
0.015 
0.02 1 
0.002 

O.OO0 
0.0oO 
0.005 
0.002 
O.OO0 
0.006 
0 . m  ' 
0.100 
O.OO0 
0.024 
O.Oo0 
0.004 
0.04 1 
O.Oo0 
O.OO0 
0.007 
O.Oo0 

O.OO0 
0.004 
O.OO0 
0.003 
0.001 
O.Oo0 
0.003 
0.01 1 
O.OO0 
0.006 
0.002 
0.005 
0.004 
0.001 
O.Oo0 
0.009 
0:004 

O.OO0 
0.006 
0.008 
O.Oo0 
0.001 
0.009 
O.OO0 
0.040 
O.OO0 
0.010 
O.Oo0 
0.001 
0.008 
0.003 
0.005 
0.005 
0.006 

0.001 
0.005 
0.003 
0.004 
0.005 
0.002 
0.008 
0.005 
0.004 
0.002 
0.004 
0.01 1 
0.03 1 
0.002 
0.002 
0.004 
O.OO0 

0.001 
0.001 
O.OO0 
O.OO0 
0.002 
O.Oo0 
O.Oo0 
0.001 
O.OO0 
O.OO0 
0.001 
0.001 
0.001 
0.001 
0.002 
0.001 
O.OO0 

O.OO0 
0.006 
0.003 
0.007. 
0.01 1 
0.004 
0.008 
0.007: 
0.004' 
0.006 
0.006 ' 

0.008 
0.017 
0.002 
0.007 
0.010 - 
0.006 

0.00 
0.02 . 
0.05 
0.07 
0.05 
0.03 
0.02 
0.18 
0.03 
0.05 
0.02 
0.05 
0.10 
0.01 
0.03 
0.06 
0.02 

*Station indicating the net €DE from vapor and particulate non-point sources to the MEI. 

I 



1995 LANL Radionuclide Air Emissions 

Compliance Assessment 

The effective dose equivalent to LANL’s MEI for 1995 operations was 5.05 mrem. The location of the MEI is 

at a business office 800 m north-northeast of the site boundary of TA-53. The doses from the various soufcts that 

contribute to the total dose are provided in Table 10. Stack and non-stack emissions from LANSCE contributed to 

nearly 99% of the total ME1 dose in 1995. 

Table 10. Dase to ME1 by Source 

1995 . 
EDE (mrem) 

CAP88 dose from sampled release points* .. 
CAP88 dose from unsampled release points 
CAP88 dose from LANSCE fugitive emissions 
Dose measured by environmental sampler at MEI 

1995 Total EDE 

4.53E+OO 
, 1.7OE-02 
4.51E-01 
4.97E-02 

. .  

’ 5.05E+00 

*includes unplanned releases I 

Constructions and ModVIeations 

Since LANL, was not in full compliance with the stack monitoring requirements of 40 CFR 61, the approval 

exemption for projects contributing less than 0.1 mrem/yr could not be exercised; thus, all new construction and 

modification projects having the potential to increase the release of radionuclides to the atmosphere were submitted 

to the EPA for approval. 

Cleanup Project to Remove Contaminated Soils in L m  Alamos Canyon 

This project involves the removal of soil contaminated with uranium and plutonium along three hillsides 

of Los Alamos Canyon. Soil will be removed from each site using a vacuum truck; it will then be placed in 

roll bins and properly disposed of. The project covers an area of about 260 m’ and will remove an estimated 

26 m’ of soil. It is estimated that the cleanup project will contribute an D E  of 1.31 x la’ mredyr to any 

single individual and a total EDE to the current LANL MEI location of 1.10 x 10’ mrem/yr. The project 

received EPA approval on September 22,1995. 

I 
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Certification 

I certify under penalty of law that I have personally examined and am familiar with the idonhation submitted 

herein and based on my inquiry of those individuals immediately responsible for obtaining..the information, I 

believe that the submitted information is true, accurate, and complete. I am aware that there are significant 

penalties-for submitting false information including the possibility of fine and imprisonment (Sec, 18 USC., 1001). 

' 

G. Thomas Todd, Area Manager, Owner 

Signature: Date: 
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Section IV. ' Additional Information 

This following section is provided pursuant to DOE guidance and is not required by Subpart H reporting 

requirements. 

Unplanned Releases of Airborne Radionuclides 

There was one unplanned release during 1995. During the period from December 28,1994, to January 6, 

1995,116 pCi of "v (based on process knowledge) was released from the FE-24 stack at the Chemistry and 

Metallurgy Research (CMR) facility. This amount is about loo0 times b t e r  than the normal release rate from 

this facility. The dose calculated at the CMR-specific ME1 location was calculated to be 5.10 x la' m m ;  the dose 

at the -wide MEI location was 1.21 x 10" mrem. 

In addition, there were four instances of higher-than-nd stack readings observed in 1995 at TA-3-35, TA- 

21-209. and TA-53-3M. However, the annual total emissions were within the normal release rates for,each of these 
facilities. i '  

Dose Assessment for Nonpoint Sources 

A variety of methods are employed at LANL to estimate nonpoint emissions of radionuclides into the air. 
These methods are being evaluated as LANL continues to charactuize its nonpoint emissions and are subject to 

change. The type and amount of radionuclides released during CY 1995 are listed in Table 11. Tbe doses to 

LANL's MEI location (East Gate) are! presented in Table 12 This information is provided only as a comparison to 

the doses measured by the ambient air sampling network given in Section III. 

Some L A 3  (TA-15, TA-36) 

During CY 1995 there were a number of open-air explosive tests involving depleted uranium Ten percent of 

the depleted uranium used in the explosive testing is assumed to become aerosolized (Dahl1977). 
SOW LA-8 (TA-54 WIlsrc Si&) 

This source includes diffuse emissions from the transuranic and mixed-waste handling and storage areas, as 
well as diffuse emissions from the active low-level waste disposal area (Area G). Some estimates were made 
using EPA resuspension models (EPA 1988) and vuified with environmental air sampling data The estimate 
for tritium releases is based on a soil moisture flux study conducted during 1994 and 1995 (Eklund 1995). 

Some LA-12 (TA-53 Lugmns) 

This source of diffuse emission is from a holding lagoon at TA-53. The lagoon has no outfall but may 

contribute tritiated water vapor to the atmosphere. The total estimated release from operations at TA-53 to the 
lagoon in 1995 was 94.6 Ci as tritium oxide. 
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Source LA-I4 (TA-SO Triticlted Liquid Efluents) 

This source of diffuse emission is from Mortandad Canyon. The outfall to the liquid waste treatment facility 

empties into this canyon. The amount released in 1995 was not available for this report. 

Source LA-17a (TA-21 D&D) 
Five environmental air sampling stations were established in Odtober 1992 to monitor potential diffuse or non- 

stack emissions during decommissioning of TA-21. The air sampling results were analyzed Using an 
atmospheric dispersion equation to estimate potential airborne releases during 1995. 

Table 11. Modeled Nonpoint Source Radionuclides 

source Radionuclide Modeled Release 
(Ci) 

LA-8 

LA-3 

H-3 
Am-24 1 
Pu-239 
Pu-238 
u-234 
U-235 
U-238 

U-234 
U-235 
Th-23 1 
U-238 
Th-234 
Pa-234m 

LA-12 H-3 

LA-17a u-234 
U-235 
Pu-239 
Am-241 

1.43W1 
5.30E-08 
1.31E-08 
1.36E-08 

2.01E-08 
4.30E-07 

4.60E-07 , 

4.83E-04 
7.80E-05 
7.80E-05 
4.5 1503 
4.5 1E-03 
4.51E-03 

9 .46M1 

5.OOE-05 
5.OOE-06 
3.OOE-05 
1 .OOE-05 
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Table 12. Modeled Dose Estimates From Nonpoint 
SOUreeS I .  

LA-8 5.40E-05 

LA-3 5.86E-03 

LA-12 

LA- 1 7a 

6.85E-03 

5.07E-03 

Total 1.78E-02 

Environmental Monitodng 

The Air Quality Group operates an extensive environmental monitoring network that includes several 

environmental monitaring stations located near the MEI location. Measurement systems at these stations include 

LiF thermoluminescent dosimeters, continuously operated air samplers, and an in-situ ion chamber.. The 

combination of these measurement systems allows for monitoring of radionuclide air concentrations and the 

radiation exposure rate. Results showed the total measured dose is less than 50% of the modeled dose given in this 
report. Results are published here and by the Environmental Assessments and Resource Evaluations Group in the 

annual Environmental Surveillance Report for LANL. 

I 

I 
! 
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Supplemental Information 

1. Collective effective dose equivalent for 1995 airborne releases: 3.2 person-dyr  

2. Compliance with Subparts Q and T of 40 CFR 61 : Not Applicable 

3. Rn-220 emissions: Not Applicable 

4. Rn-222 emissions: Not Applicable 

5. Status of compliance with EPA effluent monitoring requirwnents: As of June 3,1996 LANL. is currently in 

compliance status with EPA effluent monitoring requirements. On November 27,1991, and November 23, 

1992, the EPA issued notices of noncomplianCe to the DOE. Presently, EPA and DOE have agreed to a 

draft federal facility compliince agreement (FFCA) to bring the ~aboratory into full compliance with the 

requirements of Subpart H. All milestones due by December 31,1995, in accordance with the draft FFCA, 
were completed on or ahead of schedule. 

. .  
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APPENDIX A 

DESCRIPTIONS OF TECHNICAL AREAS AND 
THEIR ASSOCIATED PROGRAMS 

Locations of the technical areas (Th) operated by the Labommy in Los Alamos County shown in 

Fig. 2. The main programs conducted at each of the areas are listed in this appendix. 

TA-2, Omega Site. Omega West Reactor, an 8-MW nuclear research reactor, is located here. It serves as a 

research tool by providing a source of neutrons for fundamental studies in nuclear physics and associated fields 

This facility has been &fueled and is in long-term shutdown awaiting decommissioning. 

TA-3, Core Area: In this main technical area of the Laboratory is the Administration Building, which 

con& the director's ofice, administrative offices, and laboratories for several divisions Othcr,buildings house 

the central computing facility, materials division, chemistry and materials science laboratories, physics labaratores, 

technical shops, cryogenics laboratories, a Van de Graaff accelerator, the main cafeteria, and the study center. 

c 

TA-5, Bdn Site: This site contains some physical support functions, several archaeological sites, and 

environmental monitoring and buffer areas. 

TA-6, Two-Mile Mesa Site: This site is used in the development of special detonaton to initiate high- 

explosive systems. Fundamental and applied rcscarch in support of this activity includes investigating phenomena 

associated with initiating high explosives and research in rapid shock-induced reactions. 

TA-8, GT Site (or Anchor Site West): This is a dynamic testing site operated as a service facility far the 

entire Labommy. It maintains capability in all modern nondestructive testing techniques for enspring quality of 
material, ranging from test weapons components to high-pressure dies and molds Rincipal tools include 

radiographic techniques (x-ray machines to 1 ,OOO,OOO V and a %MeV betatron), radioactive-isotope techniques, , 

.ultrasonic and penetnue testing, and electromagnaic test methods. 
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TA-9, Anchor Site East: At this site, fabrication feasibility and physical propehes of explosives are 

explored. New organic compounds are investigated for possible use as explosives Storage and stability problems 

are also studied. 

TA-11, K Site: Facilities are located here for testing explosive components and systems under a variety of 

extreme physical environments. The facilities are arranged so that testing may be controlled and observed remotely 

and so that devices containing explosives or radioactive materials, as well as those containing nonhazardous 

materials, may be tested. 

TA-14, Q Site: This dynamic testing site is used for running various tests on relatively small explosive 

charges and for fragment impact tests. 

TA-15;R Site: This is the home of PHERMEX, a multiplecavity electron accelerator caible  of producing 

a very large flyx of x-rays for certain weapons development problems and tests. This site is also used for the 

investigation of weapons functioning and systems behavior in nonnuclear tests, principally by electronic recording 

means. 

TA-16, S Site: Investigations at this site include development, engineering design, prototype manufactum, 

and environmenk testing of nuclear weapons warhead systems. Development and testing of high explosives, 

plastics, and adhesives, and research on process development for manufacture of items using thekc and other 

materials are accomplished in extensive facilities. ' 

TA-18, Pajerito Laboratory Site': The fundamental behavior of nuclear chain reactions with simple, low- 

power reactors called critical assemblies is studied here. Experiments are operated by remote control and observed 

by closedcircuit television. The machines are housed in buildings known as kivas and are used phmarily to 

provide a controlled means of assembling a critical amount of fissionable materials, This is done to study the 

effects of various shapes, sizes, and configurations. These machines are also used as a source of fission neutrons in 

large quantities for experimental purposes. 

.. 

. TA-21, DP Site: This site has tyo primary research areas: DP West and DP East. DP West is concerned 

with chemistry research; DP East is the high-temperature chemistry and tritium research site. Currently, several 

structures are undergoing decontamination and decommissioning The fum use of TA-21 is being studied. 

I 

TA-22, TD Site: This site is used in the development of special detonators to initiate high-explosive 

systems. Fundamental and applied research in support of this activity includes investigating phenomena associated 

with initiating high explosives and research in rapid shock-induced reactions: 

A-2 
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TA-28, Magazine Area A: This is an explosives storage area. 

TA-33, HP Site: An old high-pressure, tritium handling facility located here is being phased out The 

National Radio Astronomy Observatory’s Very Large Baseline Amy Telescope is located at this site. 

TA-35, Tcn Sik: Nuclear’safeguards rescarch and development, which k conducted here, an? c o d  

with techniques for nondestructive detection, identification, and analysis of fissionable isotopes Research in 
reactor safety and laser fusion is also done here. 

TA-36, Kappa Site: Various explosive phenomena, such as detonation velocity, ate investigated at this 
. dynamic testing site. 

TA-37, Magazine Area C This is an explosives storage site. 

TA-39, Ancho Canyon Site: Nonnuclear weapons behavior is studied here, primarily by photographic 

also made into various phenomenological aspects of explosives, interactions of techniques. Investigations 

explosives, and explosions involving other materials. 

TA40, DF Site: This site is used in the development of special detonators to initiate high-explosive 

systems. Fundamental and applied research in support of this activity includes investigating phenomena associated 

with initiating high explosives and research in rapid shock-induced reactions. 

TA-41, W Site: Personnel at this site were engaged primarily in engineering design and development of 

nuclear components, including fabrication and evaluation of test materials for weapons. All removable tritium was 

transferred from this facility in 1995. 

. 

TA-43, Health Rcsearcb Labomtory and Center for Human Genome Studies, Researih performed at 

this site includes cellular biology, biophysics, mammalian biology, mammalian metabolism, and genetics. A large 

medical library, special comters used to measure radioactivity in humans and animals, and animal quarters for 

dogs, mice, and monkeys am also located in this building. 

TA-46, WA Site: Applied photochemistry, which includes development of technology for laser isotope 

separation and laser enhancement of chemical processes, is investigated hem. Solar energy research, particularly in 

the area of passive solar heating-for residences, is also done at this site. 

A-3 
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I 

TA-48, Radiochemistry Site: Laboratory scientists and technicians at this site study nuclear properties of 

radioactive materials by using analytical and physical chemistry. Measurements-of radioactive substances are 
made, and "hot cells" are used for remote handling of radioactive materials. 

TA-49, FNoles Mesn site: This site is currently restricted to carefully selected functions because of its 

location near Bandelier National Monument and past use in high-explosive and radioactive materials experiments. 

TA-50, Waste Management Site: Personnel at this site have responsibility for treating and disposing of 

most industrial liquid and radioactive liquid waste received h m  Laboratory technical areas, for developnent of 

improved methods of solid waste treatment, and for containment of radioactivity removed by treatment. 

TA-51, Environmental Researcb Site: Research and experimental studies on the long-term impact of 

radioactive waste on the environment and types of waste storage and coverings are studied at this site. 

TA-52, Reactor Development Site: A wide variety of activities related to nuclear reactor performance and 

safety is done at this site. 

TA-53, Neutron Science Center: The Los Alamos Neutron Science Center, a hear p h c l e  accelerator, is 

used to conduct research in a m s  of basic physics, cancer treatment, materials studies. and isotope production. The 

Los Alamos Neutron Scattering Center and the proton storage ring are also located at this TA. 

TA-54, Waste Disposal Site: The primary function of this site is radioactive solid and hazardous chemical 

waste management and disposal. 

TA-55, Plutonium Facility Site: Processing of plutoniuq and research in plutonium metallurgy are done at 

this site. 

TA-57, Fenton WI Site: This is the location of the Laboratory's Hot Dry Rock geothermal project 

Scientists at this'site are studying the possibility of producing energy by circulating water through hot, dry rock 
located hundreds of meters below the earth's surface ' h e  water is heated and then brought to the surface to drive 

electric generators. 

TA-58, This site is reserved for muti-use experimental sciences requiring close functional ties to programs 

currently located at TA-3. 

TA-59, Occupational Health Site: Occupational health and environmental science activities are conducted 

at this site. 
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I 

TA-60, Sigma Mesa: This area contains physical support and infrastructure facilities, including the Test 

Fabrication Facility and the Alignment Complex. 

TA-61, East Jemez Road: This site is used for physical support and infiastructure facilities, including the 

sanitary landfill. 

TA-62, This site is reserved for multi-use experimental science, public and carporate interface. and 

environmental research and buffer uses. 

. TA-63, This area contains physical support facilities operated by Johnson Controls Inc. 

TA-64, This is the site of the central guard facility. 

TA-65, This undeveloped TA was incorporated into TA-5 1 and no longer exists 

TA-66: This site is used for industrial partnership activities. 

TA-67, This is a dynamic testing area that contains significant archaeological sites. It is designated for 

future k e d  and low-level hazardous waste storage. 

TA-68, This is a dynamic testing area that contains archixdogid and environmtntal study arm&. 

TA-69: This undeveloped TA serves as an environmental buffer for the dynamic testing aka. 

TA-70: This undeveloped TA serves as an environmental buffer for the high-explosives test area. 

TA-71: This undeveloped TA serves as an environmental buffer for the high-explosives test area. 

TA-72: This is the site of the Protective Force training facility. 

TA-73: This area is the Los Alamos Airport. 

TA-74, Otowi Tract: This large area, bordering San Ildefonso Pueblo on the east, is isolated from most of 

the Laboratory and contains significant concentrations of archaeological sites and an endangered species breeding 

area. 

A-5 
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ESH-17 Air Quality Group 

S Y ~ ~ O / :  ESH-17197-270 
Date: June 23, 1997'-. 

ANNUAL AIK EMISSIONS AND DOSE ASSESSMENT REPORT FOR 1996' 

Please find attached the 1996 LANL report required under 40CFR61(H). Note that there have 
been a number of changes in content. We would be glad to give you a briefing regarding these 
changes plus answer any questions you might have. Please feel free to call me at 5-6080. 

Also, attached are the certification statements as requested by DOELAAO. Please review, sign 
the certification statement on page 23 of the report, and forward to Mr. Steve Fong Fd'Mr. 
Thomas Todd of DOELAAO. Thank you. 

KWJ:db 

Att: a/s 

cy: 
Sally Olguin, ESH-l7,J978 
ESH- 17 File 
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U.S. Department of Energy Report 

1996 LANL Radionuclide Air Emissions 

prepared by 

Keith W. Jacobson . 

ABSTRACT 

Presented is the Laboratory-wide certified report regarding radioactive eMuents released to the air 

by the Los Alamos National Laboratory (LANL) in 1996: This information is required under the 

Clean Air Act and is being reported to the U.S. Environmental Protection Agency (EPA). The 

effective dose equivalent (EDE) to a hypothetical maximum exposed individual (MEI) of the 

public was calculated, using procedures specified by the.EPA and described in this report. That 

dose was 1.93 mrem for 1996. Emissions of 'IC. 13N, and "0 from a 'I-mA. 800 MeV proton 

accelerator contributed over 92% of the EDE to LANL's MEI. Using CAPS8, the EPA's dose 

assessment model, more than 86% of the total dose received by the ME1 was via the air immersion 

pathway. . 
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1996 LANL Radionuclide Air Emissions 

Section 1. Facility Information 

Location 

Los Alamos National Laboratory (LANL or the Laboratory) and the associated residential areas of Los Alamos 

and White Rock are located in Los Alamos County, in north-central New Mexico, approximately 100 km (60 mi) 

north-northeast of Albuquerque and 40 km (25 mi) northwest of Santa Fe (Fig. 1). . . .  

Source Description 

Since the Laboratory’s inception in 1943, its primary mission has been nuclear weapons research and 

development. Programs include weapons development, magnetic and inertial fusion, nuclear fission, nuclear 
, 

safeguards and security, and laser isotope separation. There is also basic research in the areas of physics, chemistry, 

. and engineering that supports such programs. 

The most important facilities involved in releases of radioactivity are outlined in this section. The facility 

locations are designated by technical area and building. For example, the facility designation.TA-3-29 is building 

29 at Technical Area 3 (see Fig. 2 showing the technical areas at LANL). Potential radionuclide release points are 

listed in Section I1 in Tables 1 and 2. Some of the sources described below are characterized as nonpoint. 

Beginning in 1995, air sampling results from LANL’s air sampling network were used, with EPA approval, to 

characterize potential off-site doses due to diffuse and fugitive emissions from nonpoint sources. 

’ 

The radionuclides handled and released from point sources at LANL in calendar year (CY) I996 are listed in 

Section 11, Table 3. Tritium is released as tritium oxide and elemental tritium. Plutonium contains indeterminate 

traces of Z41Am, a transformation product of Z41Pu. Some of the uranium emissions are from open-air explosive 

tests involving depleted uranium. The most important facilities regarding airborne emissions ‘are listed in the 

following: . ’ 

TA-3-29: Programs conducting chemical and metallurgical research are located in this facility. .Principal 

radionuclides are isotopes of plutonium and uranium. 
I 

TA-SPHERMEX, TA-36: These facilities conduct open-air explosive tests involving depleted uranium. 

TA-16-205, TA-21-155, and TA-21-209: These facilities conduct operations involving tritium. Programs include 

testing of tritium control systems for the nuclear fusion program (TA-21-155), preparation oftargets containing 

tritium, for laser-fusion research, and the handling of tritium for defense programs. 

1 
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Fig. 2. Technical Areas (TAs) of Los Alamos National Laboratory in relation 

to surrounding landholdings. 

3 
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TA-21: Many of the facilities at this decommissioned radiochemistry site are undergoing decontamination. 

demolition, and disposal. Some of these operations may contribute to diffuse releases of uranium and.plutonium 

into the air 

TA-21-324: This building houses a filtration system servicing a facility that formerly performed plutonium and 

uranium processing operations and in 1995 performed a variety of chemistry operations. This facility was tom 

down in 1996.' 

TA-48-1: The principal activities carried out in this facility are radiochemical separations in support of the medical 

radioisotope production program. the Yucca Mountain program, nuclear chemisby experiments, and geochemical 

and environmental research. These separations involve nCi to Ci (hot cell) amounts of radioactive materials and use 

a wide range of analytical chemical separation techniques, such as ion exchange, solvent extraction, mass 

spectroscopy, plasma emission spectroscopy,, and ion chromatography. 
, 

TA-50-1 This waste management site consist of a low-level liquid waste treatment plant. Also, there is'a 

wastewater outfall from TA-50-1 that may create a diffise source of airborne tritium. 

TA-50-37: This controlled air incinerator was decommissioned in 1996 and is no longer active. 

TA-56-69:. This waste management site consists of a waste characterization and reduction facility. 

TA-53: This technical area houses the Los Alamos Neutron Science Center (LANSCE), a linear particle accelerator 

complex. 'Airborne radioactive emissions result from the proton and secondary particle beams passing through and 

activating air in the beam stop arid experimental areas. The great majority of the emissions are short-lived 

activation products such as !IC, I3N> and ISO. Most of the activated air is vented through the main stack; however, a 

fraction of the activated air becomes a fugitive emission from the beam target areas. In addition, there. are three 

wastewater lagoons at TA-53 that have received water containing radioactivity from the accelerator. Evaporation of 

water from the lagoons results in a diffise release of tritium into the air. 

' 

TA-54: This waste management site consists of active and inactive shallow land burial sites for solid waste and is . 
the primary storage area for mixed and transuranic radioactive waste. Area G at TA-54 is a known source of diffise 

emissions of H-3. 

TA-55-4: The functional purposes of this facility are to perform special nuclear materials research to develop, 

demonstrate, and exchange technology and to provide production support to the national defense and energy 

programs. 

4 
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Section II. Air Emissions Data 

Point Sources 

Table 1 lists the sampled point sources at LANL. Each entry is identified by technical area and building. 

Release points at each building are labeled with the old fan exhaust (FE) numbers. Building TA-3-29. for example.. 

has L o  stacks. FE-14 and FE-16. Additional LANL facilities are described in appendix A. Also shown next to the 

old FE numbers are the new exhaust stack numbers. 
. .  

Table 1 also lists the type of effluent controls used on the release points. Each stage ofthe high-efficiency 

particulate air (HEPA) exhaustjilters is tested at least once every 12 months. The performance criteria for HEPA 

filter systems are a maximum penetration of 5 x IO1 for one stage and 2.5 x IO-’ for two stages in series, where 

penetration equals concentration of aerosol downstream of the air cleaner divided by concentration upstream. 

The distance between the point source and the nearest receptor is given in the last column of Table 1. The 

nearest receptor can be a residence, school, business, or oftice, and the nearest farms. The distance to the nearest 

farm producing milk is 20 km from the Laboratory boundary. The nearest farms producing meat and vegetables 

adjoin the Laboratory’s eastern boundary. 

Table 2 lists the unsampled release points at LANL. This is the third year that unsampled release points have 

been inventoried. characterized, and added to the LANL radionuclide air emissions report. These stacks and vents 

(listed as FE numbers) are points from which radioactive material could possibly have been released to the ’ 

atmosphere. Emissions estimates and associated dose to LANL’s maximum exposed individual (MEI) for the 

unsampled point sources were conservatively estimated using conservative methodology and are provided in the 

report “LANL 1996 Radionuclide Point Source Inventory Update” (Radian 1997). Sampling of these release 

points is not required because each release point has a potential calculated dose from emissions of less than 0.1 

mrem/yr as stated in 40 CFR 61.93(b)(4)(i). In fact, the maximum amount of radioactive material that could have 

been emitted during normal operations from all of the unsampled release points together would contribute less than 

1% of the IO mrem/yr dose limit to any member of the public. 
, 
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Table 1. Sampled Release Point Data 

Distance to 
Technical Sampled Exhaust Type of Efficiency Nearest 
Area and Release Point , Stack ID Control .Performance Stages Receptor 
Building Criteria (m) . 
TA-3-29-2 

TA-3-29-3 

TA-3-29-4 

TA-3-29-5 

TA-3-29-7 

TA-3-29-9 

TA-3-29-V 
TA-3-35 
TA-3- 102 

TA-3- I4 I 

TA- 16-205 
TA-2 1 - 155N 
TA-' 1-209 
TA-33-86 
TA-41-1 
TA-4 1 -4 
TA-48- 1 

TA-50- 1 

TA-50-37 
TA-50-69 

TA-53-3 
TA-53-7 
TA-55-4 

FE- 14a 
FE- 15a . '. 
FE- 1 9a 
FE-20a, ' 
FE-23a 
FE-24a 
FE-2ga 
FE-29a 
FE-3Za 
FE-33a . 
FE-44a 
FE-45a 
FE-46a 
FE-37 
FE-I (2)a9b 
FE- 1 8a 
FE-25' 
FE-6' 
FE-9' 
FE- IOc 
FE-4a 
FE-Sa 
FE-I (IO. 12)a 
FE-6 ( 1  1 )  
FE-4' 
FE-17 
FE-54a 
FE-60a 
FE-7 (63, 64)a 

FE-2a 
FE-I (2)a 
FE- I 
FE-2' 
.FE-3a 
FE-3a 
FE-Za 
FE- 1 5a 

FE- I b,c 

FE- 16, (5)a*b 

03002914 
0300291 5 
030029 19 
03002920 
03002923 
03002924 
03002928 
03002929 
03002932 
03002933 
03002944 
03003945 
03002946 
03002937 
0300350 1 
030 10222 
03010225 
030 I4 IO6 
030 I4 109 
03014110 
I6020504 
2 101 5505 

33008606 
4 1000 104 
4 10004 17 
48000 I54 
48000 160 
48000 107 
50000 I O  1 
50000 102 
5000370 1 
5000690 1 
50006902 
50006903 
53000303 
53000702 
550004 15 
550004 16 

2 i 02090 I 

HEPA 
HEPA 
Aerosol 95 
Aerosol 95 
Aerosol 95 
Aerosol 95 
HEPA 
HEPA 
HEPA 
HEPA 
Aerosol 95 
Aerosol 95 
Aerosol 95 
HEPA 
HEPA 
HEPA 
HEPA 
None 
None 
None 
None 
None 
None 
None 
HEPA 
None 
HEPA 
HEPA 
HEPA . 
None 
Aerosol 95 
HEPA 
HEPA 
HEPA ' 

HEPA 
HEPA 
HEPA 
HEPA 
HEPA 

>99.95 
B99.95 

80.00 
80.00 
80.00 
80.00 
99.95 
99.95 

>99.95 
>99.95 

80.00 
80.00 
80.00 

>99.95 
99.95 
99.95 
99.95 
N/A 
N/A 
N/A 
N/A 

. N/A 
N/A 
N/A 

>99.95 
N/A 

B99.95 
99.95 
99.95 
N/A 

80.00 
>99.95 

99.95 
99.95 

>99.95 
99.95 
99.95 

>99.95 
>99.95 

2 999 
2 999 
1 1,139 
1 ' 1,139 
1 1,010 
1 I 1,010 
2 , 1.149 

- 2  1.149 
2 1.165 
2 1.165 
1 1,197 
I 1.198 
I 1,197 
2 1.1 I3 
1 1.129 
1 . 1,164 
I . 1.164 

N/A 94 I 
N/A : -  941 
N/A ' 941 
N/A 941 ' 

NIA ' 668 
N/A 700 
N/A 2.301, - 7 145 
N/A , 215 

2 : 751 
I 766 
2 ' 753 

N/A : 1.153 
I 1.175 
2 . 1,161 
1 1,175 
1 1,175 
2 1,176 

, 1 ' 800 
' 1  937 
3 : 1,004 
3 1,056 

a These stacks require monitoring per EPA regulations. 
Parentheses means that this is a single release point with a single sampling point and multiple fans. 
These stacks were discontinued as a sampled release point during 1996. 
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Table 2. Unsampled Release Points 

Technical Area Potential Release Type of Efficiency Stages .. , Distance to 
and'Building Point Control Performance Nearest 

Criteria Receptor (m) 

TA-3- 16 

TA-3-29- 1 
TA-3-29-2 

TA-3-29-3 

TA-3-29-4 

TA-3 -29-5 

TA-3-29-7 

TA-3-40 
TA-3-66 

TA-3- 1698 
. TA-9-2 1 
TA-9-32 
TA-I 5-69 
TA-15-183 
TA-15-233 
TA- 16-248 
TA- 16-4 10 

TA- 1 8- 127 
TA- IS- 168 
TA-2 1-5 
TA-2 1-1 50 
TA-2 1-2 13 

FE-8 
FE-9 
FE- 14 
FE-16 . 

FE-B 1 
FE-CD- 1 
FE- 13 
FE-17 
FE- 1 8 
FE-2 1 
FE-22 
FE-26 
FE-27 
FE-30 
FE-3 1 
FE-34 
FE-35 
FE-25 
FE- 1 
FE-6 
FE-7 
FE-8 
FE-9 
FE- 13 
FE- 18 
FE-22 
FE-25 
FE-26 ' 

FE-43 
NIA 

NIA 

NIA 

FE-3 

FE- 1 

FE- 1 
FE-B 1 
FE- 1 
FE-2 
FE-5 
FE-B 1 
FE-2 
FE- 1 
FE-7 
FE- 1 
FE-B I 

NIA 
NIA 

None 
None 
NIA 
NIA 
NIA 

HEPA 
HEPA 
None 
None 
None 
None 
HEPA 
HEPA 
HEPA 
HEPA 
NIA 
None 
NIA 
NIA 
None 
None 
None 
NIA 
NIA 
None 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

HEPA 
HEPA 
NIA 

HEPA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

99.95 
99.95 
NIA 
NIA 
NIA 
NIA 
99.95 
99.95 
99.95 
99.95 
NIA 
NIA 
. NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
99.95 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
99.95 
99.95 
NIA 

NIA 
NIA 
NIA 
NfA 
NIA 
NIA 
NIA 

1 
1 

NIA 
NIA 
NfA 
NIA 

1 
1 
1 
1 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2 
1 

NIA 

1.35 1 
1.351 
1.405 
1.405 
1.35 1 
1,35 1 

993 
993 ' 

993 . 

993 
' 993 

993 
993 
993 
993 
993 
993 
97 1 
980 
980 
980 

. 980 
980 
980 
980 
980 
980 
980 
980 
566 

3.310 
3.224 
1,153 
4,136 
4,136 
5,283 
1,257 

. 1.257 
1,257 
1,257 
3,947 
3,854 

60 1 
587 
657 
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TA-2 1-257 
TA-21-313 

' TA-2 1-3 15 
TA-33-86 . 

TA-35-2 
TA-35-7 

TA-35-34 
TA-35-2 13 

TA-4 1-5 1 
TA-43- 1 

TA-46-3 1 

TA-46-24 
TA-46-3 1 ' 

TA-46-4 1 
TA-46-75 
TA-46- I54 
TA-48- 1 

TA-48-RC45 
TA-50-1 

TA-50-2 
TA-50-66 
TA-5 1-2 1 
TA-53-'i 
TA-53-4 
TA-54-2 

TA-54- 1009 
TA-54- 1009' 
TA-59- 1 

. .. 
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FE-4 
FE- 1 
FE- 1 
FE-2 
FE-4 
FE-2 
FE-2 
FE-7 
FE- 1 
FE-5 
FE-8 
FE-17 ' 

FE-9 
FE- IO 
FE- 12 
FE- 13 
FE-34 
FE-25 
FE-4 1 
NIA 
NIA 

NIA 
FE-6 

. FE-5 
. FE-4 ( 1  1-14) 

FE-15 (16) 

FE-35 
FE-40 (38-40) 

FE-45 
FE-46 

, FE-5 1 
FE-6 1 
FE-PEF- 1 
FE-2 
FE-3 
FE-6 
FE-17 
FE-25 
FE-27 
NIA 
FE- 1 
FE- 1 
FE- I6 
FE- 1 
FE- 1 
FE-2 
FE- 1 
FE-2 
FE-4(5,6,22) 
FE-14 
FE-30 
FE-B 1 

' FE-B2 
FE-B3 

None 
HEPA 
HEPA 

. NIA ' 

NIA 
NIA 
None 
None 
NIA 
None 
NIA 
NIA 

None 
None 
None 
None 
None 
NIA . 
NIA 

. NIA 
NIA 
NIA 
NIA 
NIA 
None 
None . 

Aerosol 95 
NIA 
None 
None 
HEPA 
NIA 
NIA 

Aerosol 95 
HEPA 

HEPA 
HEPA 

' HEPA 
NIA 

HEPA 
NIA 
None 
NIA 

HEPA 
HEPA 
NIA , 
NIA 

' NIA 
NIA 
NIA 
NIA 
NIA 
. NIA 

HEPA 

NIA 
99.95 
99.95 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
80.00 
NIA 
NIA 
NIA 
99.95 
NIA 
NIA 
80.00 

>99.95 
>99.95 
>99.95 
>99.95 
>99.95 

NIA 
>99.95 

NIA 
NIA. 
NIA 

>99.95 
99.95 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

N/A 

NIA 
1 
1 

NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 

1 
NIA 
NIA 
NIA 

1 
NIA 
NIA 

1 
2 
2 
2 
2 
2 

NIA 
2 

NIA 
N/A 
NIA 

2 
1 

NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

569 
1,992 

472 
2,443 
2,443 
1.228 
2,301 
1,338 
1,299 

99 1 
99 1 

51 
51 
5 1  ' 

51 
51 

2.592 . 

2,592 . 
2,599 
2,592 
2.671 
2,640 
2,532 

724 
759 ' 

754 
724 . 

724 
' 724 . : 

724 
724 
698 

1,175 
1,189 
1,163 . 
1,167 . 

1,168 
1,110 
1,196 

895 
3,111, ' 

932 
815 

1,913 
. 1.9-13 

3,446 
3,446 
1,039 
1,039. 
1,039 ' 

1,039 
1,039 
1,039 . 

204 . 

8 
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FE-B4 
FE-B5 
FE-B6 
FE-B7 

NIA 
NIA 
NIA 
NIA 

NIA NIA 
NIA NIA 
NIA ' NIA 
NIA NIA 

1.039 
1,039 
1,039 
1,039 

Radionuclides 

radionuclide. The point sources are now identified using an exhaust stack (ES) eight-digit identification number: 

the first two digits represent the LANL technical area, the next four the building area, and the last two the FE 

number. Nodetecable emissions are denoted as ND. , 

'Table 3 lists the radionuclides released from sampled point sources along with the annual release rate for each 

Table 3. Point Source Radionuclides 

Source Radionuclide Sampled Release 
Identification (Ci) 

030029 14 ND 

030029 15 

030029 19 

03002920 

03002923 

Am-24 1 
PU-239 
Pu-239 

PU-238 
' Pu-239 

U-234 
TC-99 

Am-24 1 
PU-238 
PU-239 
U-234 
Th-230 
Th-232 

Am-24 1 
PU-238 
PU-239 
U7235 
Th-23 1 
U-238 

ND 

1.6E-07 ' ' 

6.3E-08 
1.9E-07 

I .OE-05 
8.7E-06 
6.9E-08 
2.2E-07 

I .2E-08 
1 .OE-07 
5.7E-08 
2.OE-07 
'2.3 E-07 
I .6E-07 

5.68-08 
6.6E-08 . 

3.1E-08 
5.OE-07 
5.OE-07 
5.7E-07 

9 
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03002923 (cont.) Th-234 
Pa-234 
U-234 
Tc-99 

03002924 

03002928 

03002929 

03002931 

03002933 

03002937 

03002944 

03002945 

Arn-24 1 
PU-238' 
Pu-239 
Th-228 
U-235 
Th-23 I 
U-234 

5.7E-07 
5.7E-07 
1.4E-05 
5.9E-07 

4:4E-07 . 

2OE-06 
1.3E-06 
1.3E-06 
1.3E-07 ' 

1.3E-07 
2.OE-05 

TC-99 .2.1 E-06 

ND 

. Am-24 1 
PU-238. 
U-238 

' Th-234 
Pa-234 
U-234 

U-238 
Th-234 
Pa-234 
u-234 

Arn-24 1 
U-234 

ND 

Arn-24 1 
Pu-238 
Pu-239 

. U-238 
Th-234 
Pa-234 
u-234 
Sr-90 
Y -90 

Am-24 I 
PU-23 8 
PU-239 

ND 

3.3E-08 
1.4E-07 
4.9E-08 
4.9E-08 
4.9E-08 
7.OE-08 

5.4E-08 

5.4E-08 
5.4E-08 

7.5E-08 

1.4E-07 
5.2E-07 

ND 

1.2E-07 
1.2E-08 
1.2E-07 
7.OE-08 
7.OE-08 
7.OE-08 
7.8E-08 
1. I E-07 
I .  1 E-07 

1.4E-07 
1.2E-08 
3.OE-07 

IO 
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03002945 (cont.) U-234 7.1 E-08 
Sr-90 7.2E-07 
Y-90 7.2E-07 

cs-137 5.5E-09 
Ba- 137 5.5E-09 
Sb- 125 1.4E-05 

--. 03002946 

03003501 

c 

030 10222 .. 

030 10225 

030 14 106 

03014 109 

ND ND 

Am-24 1 ' 2.5E-08 
Pu-239 1.3E-OS . 
U-235 1.1 E-08 
Th-23 1 l.lE-08 
U-238 3.6E-OS '_ 

Th-234 3.6E-08 
Pa-234 3.6E-OS 
U-234 ' 6.1E-07 . 

Th-228 
Th-230 
Th-232 
u-235 
Th-23 1 
U-238 
Th-234 
Pa-234 
u-234 

Th-230 
U-238 
Th-234 
Pa-234 
U-234 

U-238 
Th-234 
Pa-234 
U-234 

Am-24 1 
U-238 
Th-234 
Pa-234 
U-234 

6.5E-09 
8.8E-09 
4.2E-09 
2.2E-08 
2,2E-08 
1.3E-OS 
1.3E-08 
1.3E-08 
5.9E-07 

1 .OE-08 
2.9E-08 
2.9E-08 
2.9E-08 
5.OE-09 

... 

6.4E-OS 
6.4E-08 
6.4E-08 
6.4E-08 

8.9E-08 
3.2E-07 
3.2E-07 . 

3.2E-07 
2.OE-07 

11 
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030141 10 U-235 
Th-23 1 
U-238 

Th-234 
Pa-234 
u-234 

7.7E-08 
7.7E-08 
1.3E-07 
1.3E-07 
1.3E-07 
1.2E-07 

16020504 

21015505 

2 102090 1 

33008606 

4 1000 104 

4 10004 17 

48000 107 

H-3 9.9E+O1 

H-3 5.2E+O1 

H-3 3.4E+02 

H-3 5 .OE+O 1 

3.9E-0 1 H-3 

H-3 1.1 E+02 

Am-24 1 
Br-82 

Ge-68 
Ga-68 

Se-75 

CO-57 

Rb-83 

1.7E-09 
2.1E-05 
1.2E-08 
5.OE-06 
5.OE-05 
2.8E-06 
l.lE-07 

48000 1 54 Am-24 1 
Pu-23 8 
Pu-239 

3.3E-09 
4.3E-09 
6.4E-09 

48000 160 Se-75 . 4.OE-07 

50000 10 1 Am-24 1 
Pu-238 
Pu-239 
u-234 

1.1 E-08 
1.7E-09 I 
1 .OE-08 
1.9E-08 

50000 I02 

5000370 I 

ND ND 

Pu-239 
U-238 
Th-234 
Pa-234 
U-234 

3.lE-09 
5.2E-08 
5.2E-08 
5.2E-08 
7.8E-08 

12 
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5000690 1 

50006902 

50006903 

53000303 

53000702 

550004 15 

U-238 
Th-234 - Pa-234 
U-234 

Pu-239 

Am-24 1 
Pu-238 
h-239 
U-238 
Th-234 
Pa-234 
U-234 

Ar-4 1 
c-IO 
c-11 
N-13 
N-16 
0-14 . 

0-15 
Be-7 
Br-77 
Br-82 
co-60 
,I-l3 I 
OS- I85 
Se-75 

Ta- I82 
H-3 

Ar-4 I 
c- IO. 
c-11 

. N-13 
0-14 
0-15 
Be-7 . 
Br-82 ' 

H-3 

ND 

13 

1.6E-08 
1.6E-08 
1.6E-08 
2.2E-08 

2.OE-08 

1.4E-10 
6.3E-09 ''. 

2.2E- 10 
2.7E-10 
2.7E-10 
2.7E- IO 
2.7E- 10 

1.5E+02 
3.5E+02 
3.7E+03 

2.98+02 
1 .7E+02 
6.OE+03 

1 ;8E-03 

4.9E-04 
3.8E-02 
6.4E-02 
5.6E-05 
3.5E-04 
3.7E-03 . 

1 SE-04 ' 

1.6E-02 
3.8E+00 

1.2E+O 1 
3.9E+O I 
4.9E+02 
7.6E+01 
1.2E+00 
9.3E+O1 ' 
5.OE-05 
I SE-02 

1 .OE+OO 

ND 
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550004 16 Am-24 1 
Pu-238 
Pu-239 
u-338 
Th-234 
Pa-234 
U-234 
Th-234 

H-3 

3.1E-08 
2.5E-09 
8.6E-08 
2.9E-08 
2.9E-08 
2.9E-08 
2.6E-08 
2.9E-08 
3.1Ec01 

, 

I 

' Nonpoint SourcedRadionucIides 

There are a variety of nonpoint sources within the 1 1 1 square kilometers of land occupied by LANL. Nonpoint 

sources can occur as a diffuse or large area source, or as leaks or fugitive emissions from facilities. Non-point 

sources of radionuclides include. but a k  not limited to, surface impoundment, shallow land burial sites, open bum 

sites, firing sites, outfalls, container storage areas. unvented buildings, waste treatment areas, solid waste 

management units, and tanks. The Laboldtory measures annual average ambient concentrations of important 

airborne radionuclides (other than activated gases) at potential ME1 locations. No significant emissions from 

nonpoint sources were observed at the LANL MEI. 

Beginning in 1995, LANL begai summarizing the potential impacts of non-point sources by analyzing and 

reporting air concentration .measurements collected at I7 ambient air sampling sites around the Laboratory site. 

Previously LANL had estimated emissions from the most significant non-point sources and determined the impacts 

using EPA's dose assessment computer program. The Laboratory and EPA negotiated this new method of 

assessing non-point sources as part of the Federal Facilities Compliance Agreement. which was approved in 1996. 

Results of the air sampling analysis are provided in section I l l  of this report 

14 
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Section Ill. Dose Assessment 

Description of Dose Model 

Dose calculations for point sources, unsampled point sources, and diffuse gaseous activation products from 
. <  LANSCE were performed with the mainframe CAP88 version of AIRDOS. This procedure included using 

PREPAR2 to prepare the input fiie to AIRDOS2 and using the DARTAB preprocessor to prepare the dose 

conversion factor input file for DARTAB2. The. calculations used dose conversion factors taken from the 

RADRISK database that was distributed with the CAP88'programs. 

Development of Source Term 

Emission measurement data from sampled stacks are used to develop the source term for the CAP88 model. In 

general, this source term is taken directly from the measured emissions. An exception occurs for parent 

radionuclides, such as '"U, with short-lived progeny. In this situation, the amount of the parent radionuclide. '38U, 

is measured, and the activities of the short-lived progeny are assumed equal to that of the parent. Another exception 

occurs for tritium emissions. While measurements are made to distinguish elemental from oxide forms of tritium, 

all tritium is assumed to be in the oxide form, resulting in an overestimate of dose. ' 

. Summary of Input Parameters 

Effective dose equivalents to the ME1 were calculated for all radioactive air emissions from sampled LANL 

point sources. The critical receptor location is different for each point source. However. since over 95% of the 

yearly ME1 dose resulted from LANSCE emissions, the LANSCE MEI'location is used for all dose assessments. 

This location is a business office approximately 800 m north-northeast of the LANSCE stack. The relationships of 

the receptor location to the source release points are given in Table 4. 
. .  

. The Air Quality group operates an onsite network of five meteorological monitoring towers. The releases 

from point sources and diffuse gaseous activation products from LANSCE were modeled using the on-site 

meteorological data most appropriate for'each source. Tables 5 through 7 in this section contain the wind speed, 

. , direction frequency, and stability data used in the modeling. Copies of the actual meteorological input files to 

CAP88 are included as appendix B. 

. 15 
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Table 4. Stack Dimensions and ME1 Receptor Locations Used in the Dose Assessment 

Distance Direction 
Source Stack Stack Exit to to 

Identification Height (m) Diameter (m) Velocity (m/s) ME1 (m) ME1 

' 03002914 
030029 15 

03002920 
03002923 
03002924 
03002928 
0300292'9 
03002932 
03002933 
03002934 
03002937 

. 03002944 
03002945 
03002946 
0300350 I 
030 10222 
030 10225 
03014 106 
030 I4 I09 
030141 IO 
16020504 
2 lOI'S05 

. 2 I02090 1 
33008606 
4 IO00 I04 
4 IO004 I7 
48000 107 

'48000 I54 
48000 160 
50000 102 

. 50003701 
5000690 1 
50006902 
50006903 
53000303 
53000702 
550004 15 
550004 16 

. 03002919 

1 5:9 
15.9 
15.9 
15.9 
15.9 
15.9 . 

15.9 
15.9 
15.9 , 

15.9 
15.8 , 

16.8 
21.5 
21.5 
21.5 
12.5 
11.9 
11.9 
12.2 
13.4. 
12.5 
18.3 
29.9 
23.2 
22.9 
15.2 
31.1 
10.3 
13.1 
12.4 
14.9 
12.3 
10.4 
12.1 
10.4 
30.5 
13.0 
14.0 
14.0 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
0.7 
0.2 
1.6 
1.6 
2.1 
0.9 
0.9 
0.3 
I .o 
1.1  
1.3 

0.8 
I .2 
0.6 
0.4 
1.5 
0.4 
0.9 
0.4 . 
I .8 
0.9 
0.3 
0.6 
0.3 
0.9 
0.9 
1 . 1  

0.5 

1 . 1  , 

. .  

6.8 
27.4 
26.7 
17.2 
22.7 
14.6 
22.6 
27.2 
9.6 

20.3 
7.5 

15.2 
5.7 
5.3 
1.9 
3.5 
0.8 
9.7 
5.2 
6.5 . 

5.7 
19.3 
7.8 

10.3 
10.8 
14.1 
2.6 

12.5 
7.9 
9.4 
7.3 
5.7 
3.2 

11.2 
3.4 

12.5 
7.0 
6.8 

10.8 

5,981 
5,983 
5.969 
5,967 
6,130 
6,132 
6,116 
6,118 
5.966 
5.965 
5,966 
6,054 
6,055 
6,059 
6.057 
6,057 
6,558 . 

6,264 
5,525 
5,529 
5,519 
9,799 
1.525 
1,453 
10,362 
3,750 
3,832 
4,730 
4,694 

4,131 
4,242 
4,294 
4,299, 
4,297 . 

800 
944 

4,434 
4,508 

4,733 

E 
E .  
E 
E 
E 
E 
E -  
E 

' E  
E 

. E  

. E  
E 
E 
E 
E 
E 
E 
E 
E 
E 

. ENE 
E 
E 
N 
E .  
E 

€NE 
ENE 
ENE 
ENE 
ENE 

. ENE 
ENE 
ENE 
"E 
"E 

. ENE 
ENE 
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Table 5. 1996 Atmospheric Stability Percentages for CAP88 Input 

Stability Percent Persistence 
category TA-6 Tower TA-53 Tower TA-54 Tower 

A 10.509 7.098, 7.863 
B 7.949 3.626 3.144 
C 15.785 . 7.866 7.157 
D 38.737 50.476 4 1 .523 
E 13.934 25.709 19.77 1 
F .13.078 5 222 20.539 

Table 6. 1996 Wind Direction Percentages for CAP88 Input 

Percent Persistence 
Wind Direction TA-6 Tower . TA-53 Tower TA-54 Tower 

N 3.267 5.036 4.58 1 
"E 
NE 
ENE 

E 
ESE 
SE 
SSE . 

S 
ssw 
sw 

wsw 
W 

WNW 
NW 

NNW 

3.621 5.010 4.994 
3.259 4.246 4.894 
3.029 
3.650 
3.609 
3.828 
6.213 
7.6 12 
7.963 . 

8.282 
8.839 

12.236 
12.161 
8.362 
4.06 I 

5.060 
4.162 
3.166 
3.1 IO 
5.309 
9.236 

12.265 
10.357 , 

9.140 
9.265 
6.496 
3.965 
4.176 

3.692 
3.494 
2.479 
2.246 
3.161 
7.005 
1.799 
0.164 
8.649 
8.930 
9.257 
9.372 
5.281 

Table 7. 1996 Wind Speed Percentages for CAP88 Input Files 

Win Speed Percent Persistence 
in knots TA-6 Tower TA-53 Tower TA-54 Tower 

0.00 - 1.56 25.650 2 1.243 21.951 
1.56 - 3.35 52.657 42.767 48.408 
3.35 - 5.59 16.403 27.189 2 1.822 
5.59 - 8.27 4.247 . 7.83.1 7.2 17 
8.27 - 10.95 0.882 0.924 0.585 . 
10.95 - 200.00 0.152 0.043 0.014 

17 
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Table 8 presents the dose estimates to LANL's ME1 for each ofthe point sources at LANL: The calculated 

doses include doses from routine emissions as well as any unplan.ned releases. The dose from TA-53-3 is the sum 

of doses reported to the €PA in the 1996 monthly LANSCE reports (these reports included the dose from TA-53-7 

'emissions of gaseous mixed activation products as well). 

Table 8. Dose Estimates from Sampled Point Sources 

Source Identification EDEIyr 
(mrem) 

03002914 ND 

030029 15 

030029 19 

03002920 

03002923 

03002924 

03002928 

03002929 

03002932 

03002933 

03002937 

03002944 

03002945 

03002946 

0300350 I 

9.29E-06 

3.34E-04 

1.2 1 E-05 

1.12E-04 

2.57E-04 

ND 

4.05 E-06 

1 .O5E-06 

8.46E-06 ' 

ND 

7.698-06 

1.15E-05 

ND 

7.03E-06 

030 10222 5.29E-06 

030 I0225 4.24E-07 

18 . 
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030 I4 IO6 

030 I 4 1 09 

030141 10 

16020504 

2 1015505 

2 102090 1 

33008606 

41000104 

4 10004 17 

. 48000 107 

480001 54 

48000 160 

50000 IO 1 

50000 102 

50003701 

5000690 1 

50006902 

50006903 

53000303 

53000702 

. 550004 I5 

550004 16 ' 

1.23E-06 

8.47E-06 

3.1 OE-06 

4.3 9E-04 

1.4 1 E-03 

1.06E-02 

9.72E-05 

4.31E-06 

I .03E-03 

2.46E-05 

'3.64E-07 

5.78E- I 1 

1 .O 1 e-06 

ND 

1.40E-06 

3.84E-07 

5.33E-07 

1.78E-07 

1.4 1 E+OO 

2.1 IE-01 

ND 

3.64 E-04 

19 
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Environmental Data 

The net annual average ambient concentration of important airborne radionuclides, measured by 17 air 

sampling stations (Fig. 3), is calculated by subtracting an appropriate background concentration value. 'The net 

concentration is converted to an annual effective dose equivalent (EDE) using Table 2, Appendix E of 40 CFR 6 1, 

applying the assumption that each table value is equivalent to IO mrem/yr from all appropriate exposure pathways 

(100% occupancy assumed at the respective location). Results for each air sampler are given in Table 9. : 

Table 9. 1996 Effective Dose Equivalent (net, in mrem) at  'Air Sampling Locations around LANL 

Rounded 
#$ Station Name 3H %'Am 2 3 8 h  :39pu 234U 235U 23sU Total 
06 48th Street 0.001 0.000 0.000 0.000 0.007 0.000 0.000 0.0 1 
07 
08 
09 
IO 
1 1  
12 
I3 

. 14 
15 
16 
20 
32 
60 
61 

. 62 
63 

Shell Station 
McDonalds 
Los Alamos Airport 
Eastgate* 
Well PM-I (E. Jemez Road) 
Royal Crest Trailer Court 
White Rock'Pinon School 
Pajarito Acres 
White Rock Fire Station 
White Rock Nazarene Church 
DP Road 
County Landfill 
LA Canyon 
LA Hospital 
Trinity Bible Church 
White Rock Monte Rey South 

0.003 
0.0 13 
0.007 
0.009 
0.004 
0.006 
0.0 IO 
0.004 
0.006 
0.013 
0.008 
0.007 
0.006 
0.005 
0.008 
0.005 

0.000 
0.001 
0.000 
0.000 
0.000 
0.000 
0.001 
0.000 
0.00 1 
0.000 
0.001 
0.008 
0.000 
'0.000 
0.000 
0.000 

0.001 
0.000 
0.000 
0.000 
0.000 
0.004 
0.000 
0.000 
0.00 1 
0.000 
0.002 
0.003 
0.001 
0.001 
0.000 
'0.000 

0.00 1 
0.002 
0.01 1 
0.003 
0.000 
0.004 
0.002 
0.000 
0.00 1 
0.002 
0.005 
0.02 1 
0.002 
0.000 
0.002 
0.000 

0.004 
0.003 
0.005 
0.005 
0.003 
0.004 
0.005 
0.000 
0.007 
0.004 
0.003 
0.048 
0.006 
.O.O 18 
0.006 
'0.002 

o.'ooo 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.00 1 
0.00 1 
0.000 
0.000 
0.000 

0.006 
0.006 
0.007 
0.007 
0.006 
0.003 
0.006 
0.000 
0.007 
0.001 
0.007 
0.047 
0.006 
0.016 
0.008 
0.003 

0.0 1 
0.03 
0.03 
0.02 
0.0 1 
0.02 
0.02 .I 

0.00 
0.02 
0.02 
0.03 
0.13 
0.02 
0.04 . 

0.02 
0.0 I 

*Station indicating the net EDE from vapor and particulate non-point sources to the ME1 
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I 

Figure 3. Locations of air sampling stations used .for non-point source compliance. 

LANSCE Fugitive Emission Modeling 

Some of the gaseous mixed activation products (G/MAP) created at the accelerator target cells migrate into ' 

room air and into the environment. These fugitive sources are continuously monitored throughout the beam 

operating period. Improved operating conditions and engineering controls have decreased the magnitude of these 

non-point emissions over previous years. In 1996, approximately 2 12 Ci of "C and 9 Ci of 4'Ar were released from 

LANSCE as fugitive emissions. This source was modeled as an area source, using CAP88 and meteorological data 

coinciding with the LANSCE run cycle; the dose to the ME1 is given,in Table 10. 

21 
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Pajarito Canyon Site (TA-18) Non-Point Emission Modeling 

This site consists of a variety of nuclear assemblies which are operated at near-critical conditions. During the 
. near-critical operations, neutrons are generated which in turn activate argon atoms in the air surrounding the 

assembly. For 1996, a total of 0.47 Ci of Ar-4 1 was estimated and modeled as an airborne release from this site. 

The dose from this release (3.08e-05 mrem) is included in Table IO under the heading "'CAP88 dose from other 

activated air products". 

' Compliance Assessment 

The effective dose equivalent to LANL's ME1 for 1'996 operations was 1.93 mrem. The location of the ME1 is 

at a business office 800 m north-northeast of the site boundary of TA-53. The doses from the various sources that 

contribute to the total dose are provided in Table IO. Stack and non-stack emissions from LANSCE contributed to 

nearly 92% of the total ME1 dose in 1996. 

Table 10. Dose to ME1 by Source 
~ 

1996 
EDE (mrem) 

~~ 

CAP88 dose from sampled release pointsa 

CAP88 dose from LANSCE fugitive emissions 

1.64 
< 0.10 
0.16 

< 0.01 

CAP88 dose from unsarnpled release points 

CAP88 dose from other activated air products 
Estimated dose from all other non-point sourcesb 

I996 Total EDE 

0.02 

I .93 

~ ~ ~ ~ ~ 

"note, there were no unplanned releases in I996 
bas determined by the environmental sampler at East Gate . 
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Certification 

I certify under penalty of law that I have personally examined and am familiar with the information submitted 

herein and based on my inquiry of those individuals immediately responsible for obtaining the information. I 

believe that the submitted information is true,'accurate, and complete. 1 am aware that there are significant penalties 

for submitting false information including the possibility of fine and imprisonment (See, 18 USC., 1001). 

, .  

Signature: Date: 

G. Thomas Todd, .Area Manager, Owner 

Dennis J.Erickson! Operator ., 

23 
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Constructions and Modifications 

On June 3rd, 1996. LANL achieved compliance status with 40 CFR 61, Subpart H. on'June I2th, 1996 the 

FFCA was signed by the EPA. Prior to compliance status, the exemption for projects contributing less than 

0. I mrem/yr could not be exercised; thus, all new construction and modification projects having the potential to 

increase the release of radionuclides were submitted to EPA for approval. The Low-Level Waste Compactor at 

TA-54 project was submitted and approved to operate by the EPA. However: because the startup date for the' 

project came after the siping of the Federal Facilities Compliance Agreement and compliance was achieved. and 

the €DE for the project was less than 0.1 mrem/yr exemption, the formal notification of startup was not submitted 

for this project as discussed with EPA. 

. _  
. .  

I '  

. I  

Since LANL was brought into compliance, new construction and modification projects having the potential to . 

increase the release of radionuclides to the atmosphere were reviewed against the 0.1 mrem exemption rule of 40 

CFR 6 I .96, a brief description of these projects follows. 

Decontamination and Dismantling of Tritium Beta Decay Experiment 

The tritium beta decay experiment involved 1000 Ci of tritium at TA-35, building #34. Based on survey 

results. about I Ci of tritium in the form of contaminated components is left over from the experiment. 

The project involves the dismantling and disposal of the contaminated components and decontamination 

of rooms. 

. 

Metallography Studies of Tritium Contaminated Reservoirs 

This new project at TA-35, building 213 will involve the analysis of empty reservoirs (from DOE'S 

Savannah River Site) that have known tritium contamination. The project will involve mCi amounts of 

tritium per year of operation. 

. Cleanup Project to Remove Contaminated Soils in Los Alamos Canyon 

A pre-construction application concerning contaminated soil removal'from Hillsides 137, 138, and 140 

using a vacuum truck was submitted in February of 1995 and approved in September of that year. In 

March of 1996 a Resource Conservation and Recovery Act Facility Investigation report determined that 

no further action was required for Hillside 138. A voluntary corrective action was submitted for Hillside 

140 as a best management practice even though contamination levels were below screening action levels. 

After submittal and approval of the pre-construction application outlining the vacuum truck soil'removal 

project, it was decided that due to environmental as well as worker health and safety concerns (steep 

grade of the Hillside terrain), shovels and hand tools would be used to scoop and remove contaminated 

soil. .In addition, water spray as a dust suppressant would be used. Contaminated soil removal from 
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Hillsides 138, and 140 occurred in the fall of 1995 and 1996: Soil removal from Hillside 137 niil not 

take place. , .  

A total of 20 yd’ (38.8 tons) of soil was removed from Hillside 138 and 15 yd’.(29 tons) of soil was 

removed from Hillside 140. Emission estimates for the removal of the soil using hand tools was 

perfonned using AP-42, Volume I, Supplement F, Section 11.2.3.3. Although AP-42 does not contain ’ 

-’ specific information regarding manual excavation of soil, an ,emission factor for’aggregate handling . 

activities using front-end loaders or other heavy machinery was used as a conservative estimate,. . 

Estimated emissions from soil removal activities was four times less than the amount naturally entrained 

in the air from wind erosion over a period of a year. Furthermore, ambient sampling of off-site air near 

the hillsides showed no, increases in radionuclide emissions for the period during soil removal activities. 

In fact. a slight decrease was observed. 

. 

Prior to removal activities, an air sampling study was performed to determine if respirators would be 

required for field workers. Results of that study indicated that the use of hand tools and dust suppression 

techniques created very little dust and no personnel protective equipment other than full’length clothes, 

gloves, and boots were required. 

Once it was determined that emissions from hand tool soil removal would be below naturally occurring 

dust from wind blown soils, a modification as defined in 40 CFR 6 1.15 was not applicable. Therefore, a 

notification under 96 1.09 was not required. 
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Section IV. Additional Information 
- .  

I 

This following section is provided pursuant to DOE guidance and is not required by Subpart H reporting 

requirements. 

Environmental Monitoring 

The Air Quality Group operates an extensive environmental monitoring network that includes several 

environmental monitoring stations located near the ME1 location. Measurement systems at these stations include 

LiF thermoluminescent dosimeters, continuously operated air samplers, and an in-siru ion chamber. The 

combination of these measurement systems allows for monitoring of radionuclide air concentrations and the 

radiation exposure rate. Results showed the total measured dose is less than 75% of the modeled dose; given in this 

report. Results are published here and by the Environmental Assessments and Resource Evaluations Group in the 

annual Environmental Surveillance Report for LANL. 

’ 

Supplemental Information 

1 ... Collective effective dose equivalent for 1996 airbome releases: 1.2 person-rem/yr 

2. Compliance with Subparts Q and T of 40 CFR 6 1 

This regulation applies to Rn-222 emissions from DOE storage/disposal facilities that contain :byproduct 

. 

material. “Byproduct material” is the tailings or wastes produced by the extraction or concentration of 

uranium from ore. While this regulation targets uranium mills, LANL has likely stored small amounts of 

byproduct material used in experiments in the TA-54 low level waste facility, Area G. making the laboratory 

subject to this regulation. Subject facilities cannot exceed an emissions rate of 20 pCi/m2 -sec of Rn-222.. In 

1993 and 1994 LANL conducted a study to characterize emissions from the Area G disposal site. This study 

showed an average emission rate of 0.14 pCi/m2 -sec for Area G. The performance assessment for Area G has 

. 

determined that there will not be a significant increase in Rn-222 emissions in the future. 

3. Rn-230 emissions: Not Applicable 

4. Rn-322 emissions: Not Applicable 

5 .  Status of compliance with EPA effluent monitoring requirements: As of June 3, 1996 LANL came into . 

compliance with €PA effluent monitoring requirements. 
I 
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APPENDIXA . 

DESCRIPTIONS OF TECHNICAL AREAS AND 

THEIR ASSOCIATED PROGRAMS 

Locations of the technical areas (TAs) operated by the Laboratory in Los AIamos County are shown 

in Fig. 2. The main programs conducted at each of the areas are listed in this appendix. 

TA-2, Omega Site: Omega West Reactor, an 8-MW nuclear research reactor. i's located here. It 

serves as a research tool by providing a source of neutrons for fundamental studies in nuclear physics and 

associated fields. This facility has been deheled'and is in long-term shutdown awaiting decommissioning. 

TA-3, Core Area: In this main technical area of the Laboratory is the Administration Building, 

which contains the director's office, administrative offices, and laboratories for several divisions. Other 

buildings house the central computing facility; materials division, chemisny and materials science 

laboratories, physics laboratories, technical shops, cryogenics 'laboratories, a Van de Graaff accelerator, the 

main cafeteria. and the study center. 

TA-5, Beta Site: This site contains some physical support functions, several archaeological sites. 

and environmental monitoring and buffer areas. 

TA-6, Two-Mile Mesa Site: This site is used in the developient of special detonators to initiate 

high-explosive systems. Fundamental and applied research in support of this activity includes investigating 

.phenomena associated with initiating high explosives and research in rapid shock-induced reactions. 

TA-8, CT Site (or Anchor Site West): This is a dynamic testing site operated as a service facility 

for the entire Laboratory. It maintains capability in all modem nondestructive testing techniques for 

ensuring quality of material. ranging from test weapons' components to high-pressure dies and molds. 

Principal tools include radiographic techniques (x-ray machines to 1,000,000 V and a 24-MeV betatron), 

radioactive-isotope techniques, ultrasonic and penetrate testing, and electromagnetic test methods. 

TA-9, Anchor Site East: At this site, fabrication feasibility and physical properties of explosives 

are explored. New organic compounds are investigated for possible use as explosives. Storage and 

stability problems are also studied. 
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TA-I 1, K Site: Facilities are located here for testing explosive components and systems under a 

variety of extreme physical environments. The facilities are,arranged so that testing may be controlled and 

observed remotely and so that devices containing explosives or radioactive materials, as well as those 

containing nonhazardous materials. may be tested. 
~ 

TA-14, Q'Site: This dynamic testing site is used for running various tests on relatively small 

explosive charges and for h - p e n t  impact tests. 

TA-15, R Site: This is the home of PHERMEX, a multiple-cavity electron accelerator capable of 
L producing a very large flux of x-rays for certain weapons development problems and tests. This site is also 

used for the investigation of weapons functioning and systems behavior in nonnuclear tests, principally by 

electronic recording means. 

. 

TA-16, S Site: Investigations at this site include development, engineering design, prototype 

manufacture, and environmental testing of nuclear weapons warhead systems. Development and testing of  

high explosives, plastics, and adhesives, and research on process development for manufacture of .items 

using these and other materials are accomplished in extensive facilities. 
.. .I 

TA-18, Pajarito Laboratory Site: The fundamental behavior of nuclear chain reactions with 

simple, low-power reactors called critical assemblies is studied here. Experiments are operated by remote 

control and observed by closed-circuit television. The machines are housed in buildings known as kivas 

and are used primarily to provide a controlled means of assembling a critical amount of fissionable 

materials. This is done to study the effects of various shapes. sizes, and configurations. These machines 

are alsoused as a source of fission neutrons in large quantities for experimental purposes. , 
I 

. 

. .  

TA-21, DP Site: This site has two primary research areas: DP West and DP East. DP West is 

concerned with chemistry research; DP East is the high-temperature chemistry and tritium research site. 

Currently, several structures are undergoing decontamination and decommissioning. The hture use of TA- 

2 1 is being studied. 

TA-22, TD Site: This site is used in the development ofspecial detonators to initiate high-explosive 
. .  

systems. Fundamental and applied research in support of this activity includes investigating phenomena 

associated with initiating high explosives and research in rapid shock-induced reactions. 

TA-28, Magazine Area A: This is an explosives storage area. 

TA-33, HP Site: An old high-pressure, tritium handling facility located here is being phased out. 

' The National Radio Astronomy Observatory's Very Large Baseline Array Telescope is located at this site. ' 
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' TA-50, Waste Management Site: Personnel at this site have-responsibility for treating.and 

disposing of most industrial liquid and radioactive liquid waste received from Laboratory technical areas. 

for development of improved methods of solid waste treatment, and for containment of radioactivity 

removed by treatment. 

, TA-51, Environmental Research Site: Research.and experimental studies on the long-term impact 

of radioactive waste on the environment and types of waste storage and coverings are stlidied at this site. , 

TA-52, Reactor Development Site: A wide variety of activities related to nuclear reactor. 
, 

performance and safety is done at this site. - 

TA-53, Neutron Science Center: The Los Alamos Neutron Science Center, a linear particle 

accelerator, is used to conduct research in areas of basic physics, cancer treatment, materials studies. and 

isotope production. The Los Alamos Neutron Scattering Center and the proton storage ring are also 

located at this TA. 

< 

TA-54, Waste Disposal Site: The primary function of this.site is radioactive solid and hazardous 

chemical waste management and disposal. 

TA-55, Plutonium Facility Site: Processing of plutonium and research in plutonium metallurgy are 

done at this site. 

TA-57, Fenton Hill Site: This is the location of the Laboratory's Hot Dry Rock geothermal project. 

Scientists at this site are studying the possibility of producing energy by circulating water through hot. dry 

rock located hundreds of meters below the earth's surface. The water is heated and then brought to the 

surface to drive electric generators. 

TA-58, This site is reserved for rnuti-use experimental sciences requiring close functional'ties to 

programs currently located at TA-'3. 

' TA-59, Occupational Health Site: Occupational health and environmental science activities are 

conducted at this site. 

TA-60, Sigma Mesa: This area contains physical support and infrastructure facilities, including the 

Test Fabrication Facility and the Alignment Complex. 

TA-61, East Jemez Road: This site is used for physical support and infrastructure facilities, 

including the sanitary landfill. 
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I 

TA-35, Ten Site: Nuclear safeguards research and development, which are conducted here. are 

concerned with techniques for nondestructive detection. identification, and analysis of fissionable isotopes. 

Research in reactor safety and laser hsion is also done here. 

. . .  
TA-36, Kappa Site: Various explosive phenomena, such as detonation velocity. are investigated at 

this dynamic testing site. 

TA-37, Magazine Area C: This is an explosives storage site. 

TA-39, Ancho Canyon Site: Nonnuclear weapons behavior is studied here, primarily by 
r photographic techniques. Investigations are also made into various phenomenological aspects of 

explosives, interactions of explosives, and explosions involving other materials. 

TA-40, DF Site: This site is used in the development of special detonators to initiate high-explosive 

systems. Fundamental and applied research in support of this activity includes investigating phenomena 

associated with initiating high explosives and research in rapid shock-induced reactions.. 

TA-41, W Site: Personnel at this site were engaged primarily in engineering design and 

development of nuclear components, including fabrication and evaluation of test materials for weapons. 

. All removable tritium was transferred from this'facility in 1995. 

TA-43, Health Research Laboratory and Center for Human Genome Studies, Research 

performed at this site includes cellular biology, biophysics, mammalian biology, mammalian metabolism, 

and genetics. A large medical library, special counters used to measure radioactivity in humans and 

animals. and animal quarters for dogs. mice, and monkeys are also located'in this building. 

TA-46, WA Site: Applied photochemistry, which includes development of technology for laser 

isotope separation and laser enhancement of chemical processes, is investigated here. Solar energy 

research, particularly in the area of passive solar heating for residences, is also done at this site. 
1 

TA-48, Radiochemistry Site: Laboratory scientists and technicians at this site study nuclear 
I 

'properties of radioactive materials by using analytical and physical chemistry. Measurements of 

radioactive substances are made. and "hot cells" are used for remote handling of radioactive materials. 
I 

TA-49, Frijoles Mesa Site: This site is currently restricted to carefully selected functions because 

of its location near Bandelier National Monument and past use in high-explosive and radioactive materials 

experiments. 
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TA-62, This site is reserved for multi-use experimental science, public and corporate interface. and 

environmental research and buffer uses. 

TA-63, This area contains physical support facilities operated by Johnson Controls Inc. 

TA-64, This is the site of the central guard facility. 

TA-65, This undeveloped TA was incorporated into TA-5 1 and no longer exists 

TA-66: This site is used for industrial partnership activities. 

TA-67, This is a dynamic testing area that contains significant archaeological sites. It is designated 

for future mixed and low-level hazardous waste storage. 

TA-68, This is a dynamic testing area that contains archaeological and environmental study areas. 

TA-69: This undeveloped TA serves as an environmental buffer for the dynamic testing area. 

TA-70: This undeveloped TA serves as an environmental buffer for the high-explosives test area. 

TA-71: This undeveloped TA serves as an environmental buffer for the high-explosives test area. 

TA-72: This is the site of the Protective Force training facility. 

TA-73: This area is the Los Alamos Airport. 

TA-74, Otowi Tract: This large area. bordering San lldefonso Pueblo on the east, is isolated from 

most of the Laboratory and contains significant concentrations of archaeological sites and an endangered 

species breeding area. 
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CAP88 Input Data from TA-06 Meteorological Tower (Continued) 

4 1  
4 2  
4 3  
4 4  
4 5  
4 6  
4 7  
4 8  
4 9  
4 1 0  
4 11 
4 1 2  
4 13  
4 1 4  
4 15  
4 1 6  
5 1  
5 2  
5 3  
5 4  
5 5  
5 6  
5 7  
5 8  
5 9  
5 10  
5 11 
5 12 
5 1 3  
5 1 4  
5 15  
5 16  
6 1  
6 2  
6 3  
6 4  
6 5  
6 6  

6 8  

6 10  
6 11 
6 12 

. 6 1 3  
6 1 4  

6 1 6  

6 .7 

' 6 9  

6- 15 

0.007500.007590.000830.000030.000300.00000. 
0.006440.008710.002440.000200.000000.00000 
0.C05200.004310.000570.000000.0C0000.00000 
0.C03710.00i290'.00C030.000000.0000C0.00000 
0.0'03880.003620.000000.000000.000000.00000 
3.004110.003130.000170.000000.000000.00000 
0.003620.001490.000060.0000000.000000.00000 
0.005720.005000.000980.000090.000000.00000 
.~.007930.012590.001260.000370.000000.00000 
3.007590.027440.005950.000520.000000.00000 
3.007930.027160.008680.00i700.000030.00000 
3.006520.016290.009220.005340.000430.00003 
3.004680.014890.019170.012870.002590.00026 

0.005520.015350.,008190.002640.000170.00000 
3.006810.008560.001060.000060.000000.00000 
0.003940.002930.000030.000000.C00000.00000 ' 

~0.002700.001240.000000.000000.30~000.00000 
3.001720.000520.000000.000000.000000.0C000 
0.000860.000000.000000.000000.000000.00000 

0.0C1120.000230.000000.000000.000000.0000G 
0.000950.000230.000000.000000.000000.00000 
0.001470.000370.000000.000000.000000.00000 
0.002330.000750.000030.000000.000000.00000 
0.003680.003560.000000.000000.000000.00000 
0.004140.008590.000030.000000.000000.00000 
0.003990.017180..000140.000000.000000.00000 
0.002730.01264C.002240.000000.000000.03000 
0.003300.011380.005570.000000.000000.00000 
0.003910.C22300.000320.000000.000000.00000 
0.004660.006470.00003C.000000.000000.00000 
0.002760.000860.000300.000000.000000.00000 . 
0.001440.000230.0C0000.000000.000000.00000 
3.000920.000C30.000000.003000.0000000.00000 
3.000340.300000.000000.000000.000000.00000 
3.000430.000000.000000.000000.000300.00000 
~.000570.0 '00330.000000.000000.000000.00000 

3.000660.000030.000000.00000'0.000000.00000 
0.000950.000090.000000.000000.000000.00000 
0.002070.000340.000000.000000.000000.00000 
0.304110.002130.00C000.0000000.000000.00000 
C.005430.009170.000000.000000.000000.00000 
0.007070.030830.001090.000000.000000.00000 
0.005660.028740.002010.000000.000000.00000 
0.005340.009770.0000000.000000.000000.00000 
3.004220.003020.000000.000000.000000.00000 

3.004340.011090.019970.014600.G05600.00124 

0.000980.000090.000000.000000.000000.00000 

3.000430.000000.0000c0.0c0cc0.000000.00000 
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CAP88 Input Data from TA-53 Meteorolozical Tower 

1 1 0.001450.000290.000030.000000.000000.00000 
1 2 0.002750.000960.000000.00000C.C00000.00000 
1 3 0.004600.001740.000000.000000.000000.00000 
1 I 0.0Q8430.004660.000000.000000.000000.00000 
1 5 . 0.006720.005~70.000000.000000.000000.'00000 
i 6 0.005270.004430.000000.000000.000000.00000 
1 7 0.004000.003190.000000.000000.000000.00000 
1 8 0.002550.002140.000030.000000.000000.00000 
1 9 ,0.001910.00148,0.000000.000000.000000.00000 
1 1 0  0.001130.09G840.000000.000000.000000.00000 

'1  11 9.000870.030460.000000.000000.000000.00000 
i 12. 0.000320.000550.000000.000000.000000.00000 
1 1 3  0.000550.090230.000060.000000.000000.00000 
1- i4 0.000700.000233.000120.000000.000000.00000 
1 1 5  0;000490.000580.000120.000000.'000000.00000 
1 16. 0.000750.000350.000060.000000.000000.00000 
2 1 0.000200.000230.000060.000000.000000.00000 
2 2 0.000520.000780.000060.000000.000000.00000 
2 3 0.001560.001910.000030.000000.000000.00000 
2 4 0.001970.004810.000030.000000.000000.00000 
2 5 0.001530.003970.000000.000000.000000.00000 
2 6 0.000900.003360.000000.C00000.000000.00000 

2 8 0.000780.002520.000000.0000,00.000000.00000 
2 9 0.000200.001480.000060.000000.000000.00000 
2 1 0  0.000120.001070.000060.000000.000000.C0000 
2 11 0.000260.000580.000060.000000.000000.00000 
2 12  0.030090.000640.000120.0000000.00000G.00000 
2 13 0.000090.000430.000170.000030.000000.00000- 
2 1 4  0.000120.0006i0.000230.000000.000000.00000 
2 .15 0.030090.000260.000:70.0000C0.000000.00000 
2 1 6  0.000290.000170.000030.000000.000000.00000 
3 1 0.000580.000520.00023C.000000.000000.00000 
3 2 0.001010.001590.000460.000000.000000.00000 
3 3 0.001160.004170.000640.900000.000000.00000 
3 4 0.002140.007850.000520.000000.000000.00000 
3 5 0.001270.006520.C09170.000000.000000.00000 

2. 3 6 0.000700.005010.000120.000000.0000.00.00000 
3 7 0.000900.004920.C00170.000000.0000.00.00000 
3 8, 0.000870.0006280.000520.000000.000000.000000.00000 
3 9 0.000580.005910.001160.000000.000000.00000 
3 1 9  0.000290.002840.000930.000030.000000.00000 
3 11 '0.000380.001390'.001040.000060.000000.00000 
3 1 2  0.000380.001160.001970.000170.000000.00000 
3 1 3  0.000320.301270.003210.000200.000000.00000 
3 1 4  0.000320.0014R0.002290.000200.000000.00000 
3 15  0.000290.00043C.000870.000030.000000.00000 
3 1 6  0.000410.000430.000260.000030.000000.00000 

2 7 0.000670.002950.00~0000.000000.000000.00000 
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CAP88 Input Data from TA-53 Meteorological Tower (Continued) 

4 1 0.009210.009760.C07670.302490.000290.00000 
4 2 0.006810.010920.007960.001880.000350.00000 
4 3 0.005180.008430.003560.000520.000030.000G0 
4 4 0.C04920.007530.001450.000030.000000.00000 ' 

4 5 C.004580.005940.000720.000000.000000.030000 
4 6 3.003820.003620.000580.000000.000000.00000 
4 7 3.002930.004690.001510.000120.000000.00000 . 
4 8 0.003270.013210.009900.002520.000260.00000 
4 9 0.003740.021340.026960.009040.000290.00000 
4.10 0.0C3710.017640.035130.014450.000700.00003 
4 11 0.003300.019230.025110.010980.001330.00003 
4 12 0.003190.009760.015700.012860.002780.00029 : 
4 13 0.003240.010920.021320.009240.001300.00006 
4 1 4  0.004000.008170.011870;008280.001250.00000 
4 15 0.005880.005180.005160.003390.000410.00000 
4 16 0.007240.006720.004870.001770.000260.00003 ' 

5 2 C.004080.005160.002390.030000.000000.0000'0 
5 3 0 .302660~002900.000840.000000.000000.00000 
5 4. 0.~02230.'001740.000170.000000.000000.00000 
5 5 0.001820.001130.000000.000000.000000.00000 
5 6 0.001620.000810.000030.000000.000000.00000 
5 7 0.0C1070.001560.000170.000000.000000.00000 
5 8 0.001160.003270.000670.000000.000000.00000 
5 9 0.001800.007410.004170.000000.000000.00000 
5 1C 0.002200.018360.017060.000000.00C000.00000 
5 11 0.003240.022360.010170.000000.000000.00000 , 

5 12 0.002690.017700.015700.000000.000000.00000 
5 13 0.003040.018360.013520.000000.000000.00000 
5 1 4  0.003760.012950.003390.000000.000000.00000 
5 15 3.004260.007620.001800-0000000.000000.00000 
5 16  0.005210.008080.002030.000000.000000.00000 
6 1 0.001680.000610.000030.000000.000000.00000 
6 , 2  C.002030.000580.000120.000000.000000.00000 
6 3 0.001880.300640.000000.000000.000000.00000 
6 2 0.031680.000430.000000.000000.000000.00000 : 

. 6  5 0.001220.000060.000000.000000.000000.00000 
6 6 0.001250.C00140.000000.000000.000000.00000 
6 7 0.001710.000520~.00003C.000000.000000.00000 
5 8 0.002030.001100.000000.000000.000000.00000 
6 9 C.002200.002640.300000.000000.000000.00000 
6 10 3.302720.003100.000260.000000.000000.00000 
6 11 0.001650.001070.000000.0300000.000000.00000 
6 12 0.001190.003480.000700.000000.000000.00000 
6 13  0~001130.003360.030580.000000.000000.00000 
6 1 4  0.00i820.C03130.000060.000000.000000.00000 
6 15 I 0.001710.000930.000000.000000.000000.00000 

. 6 16  0.002200.000550.000030.000000.000000.00000 

.5 1 0.005010.097240.002780.000000.000000.00000 
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1 .1 
1 .  2 
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
1 1 0  
1 11 
1 12 
1 1 3  
1 1 4  
1 15 
1 1 6  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
2 1 0  
2 11 
2 12  
2 1 3  
2 1 4  
2 15 
2 1 6  
3 i  
3 2  
3 3  
3 4  
3 5  
3 6  
3 7  
3 8  
3 9  
3 10  
3 11 
3 12  
3 13 
3 1 4  
3 1 5  
3 1 6  

CAP88 Input Data from TA-54 Meteorological Tower 

0.000630.000320.000000.000000.000000.00000 , 

0.001430.000690.000000.000000.000000.00000 
0 .002780.002550.300000.000000.000000.00000 
0 .006710.005680.000000.000000.000000.00000 
0.011620.006940.000000.000000.000000.0C030 
0.007830.004730.000000.000000.000000.00000 
0.004990.003560.000000.300000.000000.000~0 
0.003590.002640.000000.000000.000000.00000 
0.001780.001840.0000~30.000000.000000.00000 
0 .001060.000750.000000.000000.000000.00030 . 
0.001000.000600.000000.000000.000000.00000 
0 .000860.000370.000000.000000.000000.00000 
0 .000430.000340.000000.000000.000000.00000 
0 .000490.000370.000000.300000.000000.00000 
0 .000550.000320.000030.000000.000000.00000 
0 .000750.000370.000000.000000.000000.00000 
0 .000170.000320.000030.000000.000000.00030 
0 .000320.000600.000000.000003.000000.00000 
0 .000460.003070.000000.000000.000000.00000 
0 .001430.003160.000000.003000.000000.00000 
0 .001230.003670.000000.000000.000000.00000 
0 .001000.002350.000000.000000.000000.30003 
0.000860.002550.000000~.000000.000000.00000 
0.000570.002270.000000.000000.000000.00000 
0 .000260.001720.000030.000000.000000.00000 

0 .000110.000770.000030.000000.000000.00000 
0 .000200.000370.000030.000000.030000.00000 
0.000200.000340.000110.000000.000000.0G000 
0.000090.000600.000170.000000.000000.00000 
0 .000060.000170.000060.000000.000000.00000 
0 .000140.000140.000000.000000.000000.00000 
0.000~110.000720.000140.000000.000000.00000 
0.000750.00227C.000200.000000.000000.00000 
0.001320.0C714C.003860.000000.000000.00000 
0.002120.025590.303340.000000.000000.00000 
0 .001350.033210.303110.000000.000000.00000 
0 .300860.002580.000060.000000.000000.00000 
0.303600.032643.000090.000000.000000.00000.  
0 .000340.004270.000370.000000.000000.00000 
0 .000550.006570.001610.000000.000000.00000 
0 .000320.004480.001320.000000.000000.00000 
C.000340.002040.000750.000000.000000.00000 
0 .000430.001350.001780.000090.000000.00000 
0 .000170.000890.003380.000170.000000.00000 
0 .000200.001060.003410.000230.000000.00000 
0 .000170.000490.000860.000030.000000.00000 
0 .000140.000490.000200.000000.000000.00000 

0.000230.001490.000030~.000000.000000.00000 
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. .. 

CAP88 Input Data from TA-54 Meteoroloeical Tower (Continued) 

. 4  1 
4 . 2  
4 3  
4 4  
4 5  
4 6  
4 7  

. 4 8  
4 9  
4 1 0  
4 .11 
4 12  
4 1 3  
4 1 4  
4 15  .. 
4 1 6  
5 1  
5 2  
5 3  
5 4  
5 5  

. .5  6 
5 7  
5 8  
5 9  
5 10  
5 11 
5 '12 
5 13 
5 1 4  
5 15  
5 1 6  
6 1  
6 2  

a 6 3  
6 4  
6 5  
6 6  
6 7  
6 8  
6 9  
6 i o  
6 11 
6 12 
6 1 3  
6 1 4  
6 15 
6 1 6  

0.005590.005650.004250.002440.000230.00003 
0.004910.012050.008860.001580.0C0170.00000 ' 

0.005740,012770.005220.000400.000000.00000 . 
0.004420.003560.000720.000000.000000.00000 
0.002840.001610.000230.0000000.000000.00000 
0.001890.001640.000340.000030.000000.00000 
0.001430.002700.001150.000140.000000.00000 
0.001660.005190.004530.C02350.000260.00000 ' 

0.002410.011330.02C450.0~~850.0G~~90.00090 
0.002900.016640.040250.021340.001640.00000 
0.002840.014370.021310.009900.001090.00011 
0.002980.010930.013280.008580.001120.00000 
0.004300.008000.0~1070.006140.000290.00000 . 
0.004820.007720.010870.003380.000030.00000 
0.005190.007520.006050.002470.000000.00000 

0.003760.006800.002900.000000.000000.00000 
0.0C2440.004820.002270.000000.0300000.00000, 
0.001750.002070.000110.000000oo000000.00000 
0.001490.000660.000000.000000.000000.00000 
0.001230.000550.000000.000000.000000.00000 
0.000600.000320.000000.0030000.000000.00000 
0.000490.000490.000090.000000.000000.000000 . 
3.000690.001320.000660.000000.00000300.00000 
0.000570.003530.002270.000000.000000.00000 
0.001320.008580.009550.000000.000000.00000 
0.001750.015150.013770.000000.000000.00000 . 
0.001920.010470.002700.000000.000000.00000 
0.003270.015400.001200.000000.000000.00000 
0.0057~0.017210.002730.000000.000000.00000 
0.007110.020770.000860.000000.0300000.00000 
0.006110.009180.0C1090.000000.0003000.00000 
0.004880.006450.000400.000000.000000.00000 .. 
0.003070.003070.000460.000000.000000.00000 . .  
0.001890.000800.000000.0030000~0G0000.00000 
0.000950.'000090.0000300.C00000.000000.00000 
5.000320.C00030.000000.000000.0000000.00000 
~.000460.000090.000000.000000.0000000.00000 . 
0.000630.300060.003006.000000.000000.00000 
0.000460.000430.000000.0003000.000000.00000 
0.000920.001380.000090.000000.000000.00000 . 
0.001430.004C70.000600.000000.0000000.00000 
0.002750.011020.001920.0300000.000000.00000 
0.004100.02i940.002980.000000.000000.00000 
0.007570.024100.0C1890.000000.000000.00000 
0.011960.021430~030090.000000.000000.00000 
0.009930.030410.000690.000000.0000000.00000. 
0,005850.012340.001410.000000.000000.00000 

0 .00456~0.005970.002870.001060.0~0140.00000~ 
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Sectlon II. Alr Emlaaiona Data 

Tabk L 
RclcrwPolatDadpUoe 

TA-3- 16 

. TA-3-29 

' TA-16-2OS 
TA-21- 155 
TA-21-209 

TA-21-3% 
TA-33-86 

TA-35-213 

TA4147 
TA-48-1 

TA-53-3 
TA-554 

FE- 14 
FE-16 
FE- 14 
FE-1s 
FE-19 
FE-20 
FE-23 
FE-u 
FE-28 
FE-29 
FE-32 
FE-33 
FE-1 
FE-S 
FE-1 
FE-10 
FE-11 
FE-1 
FE-6 
FE-11 
FE-1 
FE-5 
lE-17 
FE-11 
m1s 
F840 
FMS. 
F€46 
FE-5 1 
FE-# 
FEdo 
FE-3 
FE-1s 
FE-16 

NA 
NA 

N.999S 
N.9995 
0.9 
0.9 
0.9 
0.9 

fi.9995 
3.9995 
>O.m 
f i . 999S 

NA 
NA 
NA 
NA 
NA 

0.9995 
NA 

0 . m  
0.999s 

NA 
NA 
NA 
NA 
NA 
NA 

0.9995 
0.999s 
0.999s 
0.999S 

> O . M  
>0.999S 

NA . 

1400 

1100 

5 300 
1400 
600 

600 
1400 

1 loo 

900 

900 
1200 
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Tabk 2 (Coot) 

TA-2-9 
TA-3-29 

TA-3-35 
T A - 3 4  
TA-346 

TA-3-lm 
TA-3-141 
TA-21-3'43 

TA-2 1- 150 
TA-21-251' 
'TA-21-313 
TA-21-3 14 
TA-21-3 15 
TA-35-7 

TA43- 1 
TA-50-1 

TA-SO-37 
"A-50-66 
TA-50-69 

TA-53 

TA-54-2 

1 
S 
6 
2 
1 
1 
6 
1 
2 '  
3- 
2 
2. 
I 
i 
S 
2 
1 
1 
2 .  
4 
2 
5 
1 
1 
2 
1 
1 
1 
2 

NA 
0.9 

0.9 
AI.9995 

NA 
NA 
NA 

0.9995 
NA 

0.w5 
NA 

0.999s 
NA 
NA 
NA 
NA 
NA 
NA 

0.999s 
NA 

0 . m  
. NA 
fl.9995 

NA 
.0.999s 
>0.9995 
0.999s 

, NA 
NA 

100 
: 1100 

1000 
' loo0 
. 1100 

1 100 
1 loo 
600 

600 
600 
600 
600 

' 6 0 0  
1 so0 

50 
1200 
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Section 111. Dose Aaseasments. 

LA-1. TA-2.4 1 
LA-2. TA-3 
LA-3. TA- 1S 
LA4. TA-33 
LA-5. TA-21.35. 43. 

LA4 "A43 
LA-7. TA- 54 

48, so* a d  ss 

TA-73 . 
TA49 
TA49 
TA-S4 

TA-73 
TA-738 
TA-54 
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3. Meesomloeydslr: pler&sesTabk6. 

4. Stack mfamrtioa: .?lase sa Table 7. 

Rm- LA- 1 ' LA-2 LA-3 

R-P- LA4 LA4 d LA4 LA-7 ' 
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Tabk (6 1990 Dah from TA-9) Mdeardw Tower. 
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Tvbk (r. lYy0 Data From TA-7h MC(ca0bgl Tower. c 
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~ ~~~~~ 

0.9 1 
0.9 I 

LA-1 0 
LA-2 23 
LA-3 0 0 
LA4 23 0.61 
LA-5 30.5 0.91 
LA6 303 0.9 1 
LA-7 0 0 

Effective Dose Equivalent: aJnKm 
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Additional Information 

Study of Plant Uptake of Radioactive Tracers. This project involves the use of 3 x 10-2 Ci of tritium 
and 3 x 10.2 Ci of P-33 as tracers in soil plots to measure uptake in plants. The maximum cffcciivc dosc 
equivalent to a member of the public. as calculated by the CAP-88 version of AIRDbS. was found LO bc 
1.8 x 103 mrem/year. 

Tritium Target Safety Study. Targets irradiated in a.reactor at the Idaho National Enginecring 
~aboratory will be examined for mechanical propeiies.  he study will involve an estimated annual reieasc 
of 3 x 104 Ci of tritium. 5 x l(r Ci of Cr-51.9 x lo* Ci of 211-65.7 x 1W Ci of La-140. and 2 x 10' Ci 
of Pa-233. Lesser amounts of other radioisotopes. including Mn-54. Co-60, (3-134. and Cc- 14 1, will also 
be released. The maximum effective dose equivalent to a memder of the public was calculatcd by 
AIRDOS (CAP-88 version) to be 1.3 x lW mredyear. 

7 

Mixed Waste Analytical Laboratory. An existing building at TA-54 is being modified to housc o 
laboratory for analyzing samples for hazardous .constituents that may also have low Icvcl abovc- 
background radioactivity. Maximum radionuclide emissions are WCi or less quantities of H-3. Co-60. Sr- 
90. Cs-137. Th-228, Ac-228. U-234. U-235. U-238, Pu-238, Pu-239, Pu-240. Pu-241; Am-211, and ohcr 
fission and activation products. The maximum effective dose equivalent, as determined by CM-88. was 5 
x 10-6 mredyear. 

Cas Cylinder Disposai Project. This project involves sampling. analyzing, and reconhincrizing 
approximately 4OOO waste gas cylinders so that they may be properly disposed. No cylinders containing 
radioactive gascs arc involved in this project However, the assay process map unintentionally rcsult in thc 
release of a small amount of radioactivity in determining the identity of the gas. The maximum possiblc 
amount of radiomivity released 10 curies of tritium. The maximum effective dose equivalent dctcrmincd 
by AIRDOS (CAP-88 version) is found to be 1 x 1 0 2  mrem/year. 

' 

General Pur- Heat Source Project. This project involves the construction of plutonium-powcrcd 
thermoelectric generators that will supply electrical power for National Aeronautical and Spacc 
Administration satellites. The project will be conducted at TA-55 in a building.with four-suge HEPA filtcr 
protection. The project will result in a estimated relcasc of 5 x 106 Ci of Pu-238.2 x lo9 Ci of Pu-239.1 
x 1011 Ci of Pu-240, and 9 x 10-9 Ci of Pu-241. The maximum effective dose equivalent to a membcr of 
the public was calculated by AIRDOS (CAP-88) to be 6 x 104 mremlyear. 

Gas Gun. This projezt uses a40 mm gun to fire projectiles involving Pu-239 at a metal plate targct to 
test strength and behavior of m a w  under mechanical stresses. The experiment is performed at TA-55. 

' ,which has rhrec-sfagc HEPA f d m  on the ventilation system. The project will result in a projcctcd rclcasc 
of 5 x 1 W  Ci of Pu-238.6 x IW Ci of Pu-239. 1 x 109 Ci of Pu-240. 4 x IO8 Ci of Pu-241. and 
1 x lWOCi of Am-241. Thc maximum effective dose equivalwt to a member of the public, as calculatcd 
by AIRDOS2 (CAP-88 v a s i ~ n )  is 1.2 x 106 = m / y ~ .  

25 
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Section IV. Supplemontal lnfwnmtlon 
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H-3 
u-234 
u-23s 
U-238 
Pu-238 
Pu-239 

PU-241 
Am-241 

m-ao 

4 
3.4 x 101 
1.6 X IW 
3.4 x loa 
1.1 x loa I 
2.4 x IW 
5 3  x 107 

3 3  x 1v7 
8.1 X 101 

1 . . -  

is 
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Section 1. Facility Information 

Site Description 

A. Geographic Setting 

Los Alamos National Laboratory (LANL or the Laboratory) and thc associated Midential areas of 
Los Alamos and White Rock are located in Lus Alambs County, northcentral New Mexico, 
approximately 100 km (60 mi) north northeast of Albuquerque and 40 km (25 mi) northwest of Santa 
Fe (Fig. 1). The l l l - k m 2  (43mi3,Laboratory site and adjacent communities arc situated on Pajarito 
Plateau, which consists of a.serits of finger-like mesas.separated by deep ust-to-west orientkd canyons 
cut by intermittent streams. Mess tops range in elevation from approximately 2.400 m cI,soo ft) on the 
flank of the Jemez Mountains to about 1.900 m (6.200 .ft) at their eastern termination above the Rio 
Grande Valley. . 

The Department of Energy (DOE) controls the area within Laboratory boundaries and has the 
option to completely xestrict access. 

R Landuse 

Most Laboratory and community developments are confined to mesa tops. Tbe surrounding land is 
largely undeveloped, with large tracts of land mrth, west, and south of the Laboratory site being held 
by the Santa Fe National Fonst, Bureau of Land Management, Bandclicr National Monument, General 
Services Administration, and Los Alamos County. The San Ildefonso Pueblo borders the Laboratory to 
the east. 

Laboratory land is used for hilding sites, experimental areas. waste disposal locations, roads, and 
utility rights-of-way (see Laboratory Technical Arcas, Fig. 2 and Appendix A at the end of Section I.). 
However, these uses account for only a small part of the total land area. Most land provides isolation 
for security and safety and is a reserve for future structurc locations. 

Limited access by tbe public is allowcd in celta'in amas of the Laboratory reservation. An area 
between the Rio Grande and State Road 4 is open to hikers, rafters, and hunten, but woodcutting and 
vehicles are prohibited. Podions of Moltandad and Pueblo Canyons arc also open to the public. An 
archaeological site (Otowi Tract), northwest of State Road 502 is open to the public subject to 
restrictions of cultural rcsource protection regulations. 

C. Geolow-Hyddogy 

Most of the fingcr-like mesas in the Laboratory area are found in Bandelier Tuff (Fig. 3). Ash fall, 
ash fall pumice, and rhyolite tuff form the surface of Pajarito Plateau. The tuff, ranging from 
nonwelded to welded, is over 300 m (1,OOO ft) thick in tbe western part of the plateau and thilis to about 
80 m (260 ft) eastward above the Rio Gnnde. It was deposited as a result of a major eruption of a 
volcano in the Jemez Mountains about 1.1 to 1.4 million y u n  ago. 

' The tuffs overlap onto the Tschicom Fonnation. which cornsbe of older volcanica t h t  form the 
Jemer Mountains. The tuff is underlain by thc conglomerate of the Puye Fornution (Fig, 3) in the 
central and ustern edge along the Rio Grande. Chino .Mesa bawlts (Fig. 3) interfinget with tbe 
conglomerate along the river. These formations overlay the sediments of the Tesuquc Formation 
(Fig. 3). which extends across the Rio Grande Valley and is in excess of 1.OOO m (3,300 ft) thick. 

Los h m o s  ami surface water OCCUR primarily as intermittent streams. Springs on the flanks of 
the Jemez Mountains supply base flow into upper reaches of some canyons. but tbc amount is 

' 
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insufticicnt to maiiltain surface flows across the Laboratory site before it is depleted by evaporation, 
transpiration. and infiltration. Run-off from heavy thunderstorms or heavy snowmelt reaches the Rio 
Grande several times a year in some drainages. Effluents from sanitary sewage, industnil waste 
treatment plants, and cooling-tower blowdown are released into some canyons at rates suffxient to 
maintain surface flows for varying distances. 

Groundwater occurs in three modes in the La Alamos ama: (1) water in shallow alluvium in 
canyons, (2) perched water (a groundwater body above an impermeable layer that separates it from the 
underlying main body of groundwater by an unsaturated zone), and (3) the main aquifer of the Los 
Alamos area (Fig. 3). 

- Intermittent stxam flows in canyons of the, plateau have deposited alluvium that ranges from less 
than 1 m (3 ft) to as much as 30 m (100 ft) in thickness. The alluvium is permeable, in contrast to the 
underlying volcanic tuff and sediments. Intermittent runsff in canyons infiltrates the alluvium until its 
downward movement is impeded by the less permeable tuff and volcanic sediment. This results in a 
shallow alluvial groundwater body that moves down gradient within the alluvium. As water in the 
alluvium moves down gradient, it is depleted by evapotranspiration and movement into underlying 
VOlCaniCS. 

Perched water OCCUR in conglomerate and basalts beneath the alluvium in a limited area abwt  37 m 
(120 ft) deep in the midreach of Pueblo Canyon and in a second area about 45 to 60 m (150 to 200 ft) 
beneath the su.rface in lower Pueblo and Los Alamog Canyons near their confluence. The second area 
is mainly in basalts (Fig. 3) and has one discharge point at Basalt Spring in Los Alamos Canyon. 

The main aquifer of the Los Alamos area is the only aquifer in the a m  capable of serving as a 
municipal water supply. The surface of the aquifer rises westward from the Rio Grande within the 
Tesuque Formation into the lower part of the Puye Fotmation beneath the central and wcstem part of 
the plateau. Depth of the aquifer decreases from 360 m (1,200 ft) along the westem margin of the 
plateau to about 180 m (600. tl) at the eastern margin. The main aquifer is isolated from allwial and 
perched watm by about 110 to 190 m (350 to 620 ft) of dry tuff and volcaNc sediments. ' h a ,  there is 
little hydrologic connection or potential for recharge to the main aquifer from alluvial or perched water. 

Water in the main aquifer is under watertabk conditions in the western and central part of thc 
plateau and under artesian conditions in the eastern part and along the Rio Grande. Major recharge to 
the main aquifer is from the intermountain basin of the Valks Caldera in the Jemez Mountrills west of 
L a  Alamos. The water table in the caldera is near land surface. The underlying lake sediment and 
volcanics arc highly permeable and contribute to the recharge of the aquifer through the Tschicoma 
Formation interflow breccias (rock consisting of sharp fragments embedded in a fine-grained matrix) 
and the Tesuque Formation. The Rio Grande rcceivcs groundwater discharge from springs fed by the 
main aquikr. The 185-km (115-mi) reach of t k  river in White Rock Canyon ktwcen Otwvi Bridge 
and the mouth of Rito de Frijolca rcccives an estimated 53 to 6.8 x 10s d (4,300 to 5,500 acrc-ft) 
annually from the aquifer. 

D. Clhatology 

IJM Alamos has a semiarid. temperate mountain climate. Average annual precipitation is nearly 47 
cm (19 in.). Thirty-six pemnt of the annual precipitation normally occurs during July and August from 
thundershowers. Winter precipitation falls primarily as snow, with accumulations of about 150 cm 
(59in.) annually. Snowstomu with accumulations exceeding 10 cm (4 in.) arc common in Loa 
&mar. Some storms can k associated with strong winds. frigid air. and dangerous wind.cbills. 

Maximum daily 
temperahrcs arc usually below 3TC (90°F). Brief afternoon and evening .thundenbowers arc 
common, especially in July and August. High altitude, light winds. clear skies, and dry atmosphere 
allow night temperatures to drop k l o w  lS°C (59'F) after even the warmest day. Winter temperalures 

Summers are generally sunny with moderate, warm days and cool nights. 
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typically r ang  from about -9°C to -4°C (15°F to 25°F) during the night and from -1°C to 10°C (30°F 
to 50°F) during the day. Ocpsionally, temperatures drop to -18OC (0°F) or below. Many winter days 
arc clear with light winds, so strong sunshine can make conditions comfortable even when air tcmpera- 
tures arc cold. 

Because of complex terrain, sultsce winds in Los Alamos often vary greatly with time of day and 
location. With light, large-scale winds and clear skies, daytime winds are prcdominantly south to 
south-southwest as winds tlow up the Rio Grande Valley. Thermally driven upslope winds from tbe 
southeast and east arc also common toward tbe Jemez Mountains. At night, a shallow drainage wind 
o k n  flows from the west and northwest high on the Pajarito Plateau. Nighttime winds become more 
parallel to the Valley (south-southwest and north-northeast) both above the drainage winds over the 
Western Plateau (about 30-40 m (-100-130 ft] above ground level [AGL]) and at the surface toward the 
Valley. Predominant winds arc west to west-northwesterly at the west end of the Plateau to south 
southwesterly at the east end. Historically, no tornadoes have been reported to have touched down in 
b s  Alamos County. Strong dust devils can produce winds up to 34 m/s (75 mph) at isolated spots in 
the County, especially at lower elevations. 

Lightning is common over the Pajarito Plateau. Tberc arc 58 thunderstorm days during an average 
year, with most occurring during the summer. Lightning protection is an important design factor for 
most facilities at the Laboratory. Hail damage can also occur. Hailstones with diameters up to 0.64 cm 
(0.25 in.) arc common; 1.3 cm-(O.5 in.-) diameter hailstones arc less common. 

The irregular terrain at Los Alamos affects the atmospheric turbulence and dispersion, sometimes 
favorably and sometimes unfavorably. Enhanced dispersion promotes greater dilution of contaminants 
released into tbc atmosphere. The complex temin and fonts create an aerodynamically rough surface. 
brcing increased horizontal a d  vertical dispersion. Dispersion generally decnases at lower elevatiom 
wberc the temin becomes smoother and less vegetated. T k  frequent clear skies a d  light, large-scale 
winds caw good vertical, daytime dispersion, especially during the warm season. Strong daytime 
beating during the summer can force vtr l ia l  mixing up to 1-2 km (3,OOO-6,OOO ft) AGL, but tbe 
generally light winds arc limited in diluting contaminants horizontally. 

Clear skies and light winds have a negative effect on mghttime dispersion, causing stnmg, shallow 
surface inversions to form. These inversions can severely restrict ncar-surface vertical and horizontal 
dispersion. Inversions arc especially strong during the winter. Shallow drainage winds can fill lower 
areas with cold air, thereby creating deeper invenions, common toward the valley (White Rock) on 
c l u r  nights with light winds. Canyons can also limit dispersion by channeling air flow. Strong, large- 
sale inversions during the winter can limit vertical mixing to under 1 km (3,000 ft) AGL 

Dispersion is generally greatest during the spring wbcn winds al t  strongest. However, deep veltial 
mixing is greatest during the summer. Low-level dispersion is generally the kast during summer and 
autumn when winds a n  light. Even though low-kvel. winter dispersion is generally greater, intense 
surfrce invelsions can cause Ieast-dispersive conditions during the night and early morning. 

The frequencies of atmospheric dispersive capability arc 52% unstable (stability classes A+, 21% 
neutral (D), and 27% stable (E-F) during the winter at Technical Area (TA) 59. Tbc frequencies arc 
4496, 22%, and 3496, respectively, during t k  summer. Tbcse stability category frequencies arc based 
on measured vertical wind variations. Stability generally increases (becomes less dispersive) toward 
the valley. 

. 

Population Dlstribution 

Los Alamos County has an estimated 1991 population of approximately 18,200 (based on the 1990 
U.S. Cekus, adjusted to July 1, 1990). Two residential and related commercial areas exist in the 
County (Fig. 1). Tbe Los Alamos townsite (the original area of development, now including residential 
areas known as Eastern Area, Western Ana. North Community, Barranca Mesa, and North Mesa) has 
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an estimated population of 11,400. The White Rock area (including the residential areas of White 
Rock, La Senda. and Pajarito Acres) has about 6.800 residents. About one-third of the people 
employed in Los Alamos commute from other counties. Population estimates for 1991 place about 
213.000 per~ons within an 80-km (JO-mi) radius of Los Alamos. 

F. Programs at Los Alarnos National Laboratory 

Since its inception in 1943, the Laboratory’s primary mission has been nuclear weapons research 
and development. Programs include weapons development, magnetic and inertial fusion, nuclear 
fission, nuclear safeguards and security, and laser isotope separation. There is also basic research in the 
areas of physics, chemistry, and engineering that supports such programs. Research on peaceful uses of 
nuclear energy has included space applications, power reactor programs, radiobiology, and medicine. 
Major research programs in elementary particle physics a= carried out at the Laboratory’s linear proton 
accelerator. Other programs include applied photochemistry, astrophysics, earth sciences, energy 
~csources, nuclear fuel safeguards, lasers, computer sciences, solar energy, geothermal energy, 
biomedical and environmental 1#re8KhB and nuclear waste management research. Appendix A 
summarizes activities at tk Laboratory’s active TAs. 

In August 1977, the Lboratory site, emxmpassing 111 lunz (43 mi?, was dedicated as a National 
Environmental Research Park. The ultimate goal of p a m s  associated with thin re@-I facility is to 
encourage eiivironmental research that will contribute undcrstalding of how w p l e  a n  live in 
balance with ntture while enjoying the benefits of technology. Park ICS~UNXS arc availabk to 
individuals and organizations outside of the Laboratory to facilitate self-supported research on tkse 
subjects deemed compatible with the Laboratory programmatic mission. 

A final Environmental Impact Statement that assesses potential cumulative environmental impacts 
associated with cumnt. known future, and continuing activities at the Labomtory was completed in 
1979. The report provides environmental input for decisiom regarding continuing activities at the 
bborptory. It also provides more deuikd information on the environment of the La Ahmos area. 
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Table 1. 1990 Population within 80 km of Los AIamos. 

Distance from TA-53 (km) 

D k t i o a  1-2 2 4  4-8 8-1515-20 2&30 XMO -0 60-80 

N 
"E 
NE 
ENE 

1 0 0 '  0 0 0 
0 ' 0  0 565 0 542 
1 ' 0  0 0 317 15,352 
0 0 0 1,940 1,563 2,716 

1,136 
1,730 

. 1.009 
2,729 

0 368 
1,797 221 
1,135 3,846 
1,187 2,214 

E 
ESE 
SE ' 
SSE 

0 0 83 25 556 1.145 
0 0 0 0 0 293 

0 0 0 0 0 0 
0 0 6,757 0 0 '  0 

6% 
23.151 
53,520 

426 

0 1,402 
1,067 1,476 
5443 8 
4947 95 

S 
ssw 
sw 
wsw 

0 0 0 50' 0 3 18 
0 0 0 20 ' 0 817 
0 0 0 0 0 0 
0 0 0 0 0 315 

614 
201 
315 
313 

6,775 , 0 
8,238 33,485 
4.157 0 
2,545 207 

W 
WNW 
Nw 
"W 

0 0 0 ' 0  0 0 
. 0 1.435 6,535 0 0 0 
0 523 1,721 0 0 0 
0 578 579 0 0 0 

0 
0 
0 
0 

164 ' 132 
0 3,081 

1,438 0 
64 62 

1990 Pop. 
Distribution 35357 ' 46,597 2. 2,536 15,675 2,600 2,436 21,497 .85,838 

Total population within 80 km of Los Alamos is 213,000. 
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Source Description 

Programs occurring at each LANL technical area are described in Appendix A. The most important 
facilities involving releases of radioactivity are outlined below. The lmtions are given in terms of 
technical area and building. This same notation is used in Section I1 below. For example, TA-3-16 is 
Building 16 at Technical Area 3 (see figure 2 showing the technical areas at LANL). 

, 

TA-3-16: This is the Van de Graaff accelerator in Technical Area 3. The principal radionuclide 
handled at this facility is gaseous tritium (T20 or HT). 

'.. TA-3-29: Programs conducting chemical and metallurgical m a r c h  arc located in this facility. 
Principal radionuclides art  isotopes of plutonium and uranium. 

TA-16-20!!, TA-21-155, TA-2l-2O!J9 TA-33-86, TA-35-213, and TA41-47: These facilities involve 
the handling of gascour tritium. Programs include testing of tritium control systems for the nuclear fusion 
program (TA-21-155) and preparation of targets containing tritium for lasecfusion research. Building TA- 
16-205 is not yet fully operational. and is in the stage of testing its CqUipmCnt. 

TA-21-3W. ' This is an inactive facility that once 'housed programs performing chemistry with 
plutonium. 

' TA-48-1: The principal activities carried out in this fpcility arc rsdiochcmial separations in support of 
the laboratory weapons testing program, the medical radioisotope production program, the Yucca Mountain 
program, nuclear chemistry experiments. and geochemical and tnvironmtntal research. These separations 
involve nCi to Ci (bot cell) amounts of activities and use a wide range of analytical chemical separation 
techniques, such as ion exchange, solvent extraction, mass spcctnkcopy, plasma emission spectroscapy, 
and ion chromatography. 

TA-53-3: This facility houscs the h Ahmas Mcson Physics Facility, a linear particle accelerator. 
Airborne radioactive emissions result from the proton beam passing through and activating air in the beam 
stop and experimental areas. The great majority of tk emissions arc short-lived activation producrp such 
as W, l3N, and 150.  

' 

TA-554. The functional purpose of this facility is to perform special nuclear materials research to 
develop, demonstrate, and exchange technology and to provide production support to the national defense 
and enexgy programs. 
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APPENDIX A 

DESCRIPTIONS OF TECHNICAL AREAS AND 
THEIR ASSOCIATED PROGRAMS 

Locations of the technical areas operated by the Laboratory in Los Alamos County are shown in Fig. 2. 
The main programs cordurted'at each of the areas are listed in this appendix. 

TA-2, Omega Site: Omega West Reactor, an &MW nuclear research reactor, is located here. It serves 
as a research tool by providing a source of neutrons for fundamental studies in nuclear physics and 
associated fields. 

TA-3, Cor, Ana:  In this main technical area of the Laboratory is the Administration Building that 
contains the Director's office and administrative offices and laboratories for several divisions. Other 
buildinp house the central computing facility, administration offidcs, materials division, science museum, 
chemistry and materials scieilce laboratories, physics laboratories, technical shops, cryogenic? laboratories, 
a Van de Graaff accelerator, the main cafeteria. and the Study Center. 

TA-5, Beta Site: '?his site contains some physical support functions, several.archaeological sites, and 
environmental monitoring and buffer areas. 

TA4, Two-Mile Mesa Site: This site is used in the development of special d e t o ~ t o ~ ~  to initiate high- 
explosive systems. Fundamental and applied research in support of this activity includes investigating 
phenomena a k i a t e d  with initiating high explosives and =search in rapid shock-induced reactions. 

TA-8, GT Site (or Anchor Site West): This is a dynamic testing site, operated as a service facility for 
the enlire. Laboratory. It .maintains capability in all modem nondestructive testing techniques for ensuring 
quality of material, ranging from test weapons components to high-pressure dies and molds. Principal 
tools include radiographic tchniques (x-ny machines to l,OOO,OOOV and a 24-MeV betatron), 
radioactive-isotope tcchniques, ultrasonic and penetrant testing, and electromagnetic test methods. 

TA-9, Anchor Site Ea& At this site, fabrication feasibility and physical properties of e&osives are 
explod.  New organic compounds are investigated for possibk use as explosivcs. Stomge and stability 
problems are also studied. 

TA-11, Kaite: Facilities are located here for testing explosive components and systems under a . 

variety of exmrne physical environments. The facilities are arranged so that testing may be controlled and 
obscrved remotely and so that devices containing explosives or radioactive materials, as well as t h e  
containing nonhazardous materials, may be tested. . 

TA-14, Q-Site: This dynamic testing site is used for running various tests on relatively small explosive 
charges and for fragment impact tests. 

TA-15, R-Sitc: This is the home of PHERMEX, 8 multiple-cavity electron accelerator capabk of 
producing a very large flux of x-rays for certain weapons development pmblems and tests. This site is also 
used for the investigation of weapons functioning and systems behavior in nonnuclear tests, principally by 
electronic recording means. 
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TA.16, S-Site: Investigations at this site include development. engineering design, proktype 
manufacture, and environmental testing of nuclear weapons warhead systems. Development and testing of 
high explosives, plastics. and adhesives, and research on process development for manufacture of items 
using these and other materials are accomplished in extensive facilities. 

TA-18, Pojarito Laboratory Site: The. fundamental behavior of nuclear chain reactions with simple, 
low-'pwer reactors called critical assemblies is studied hem. Experiments are operated by remote control 
and observed by closedcircuit television. The machines arc' housed in buildings known as kiwis and are 
used primarily lo provide a controlled means of assembling acritical amount of fmionable materials. This 
is done to study the effects of various shapes, sizes, and confi'prations. These machines are also used as a 
source of fission neutrons in large quantities for experimental purposes. 

T4-21. DP-Site: This site has two primary research areas: DP-West and DP-East. DP-West is 
concerned with chemistry research; DP-East is the high-temperature chemistry and tritium mearch site. 
Currently, several structures are undergoing decontamination and decommissioning. The future use of TA- 
21 is being studied. 

TA-22, TD Site: This site is used in the developmentof special detonators to initgte highcxplosive 
systems. Fundamental and applied research in support of this activity includes investigating phenomena 
associated with initiating high explosives and research in rapid shock-induced reactions. a 

TA-28, Magazine Area "A": This is an explosives storage area. 

TA-33, HP-Site: An old high-pressure tritium handling hcility located here is being phased out. The 
' ' . National Radio Astronomy Obsemtory's Very Large Baseline Array Telcscopc is located at this site. 

TA-35, Ten Site: Nuclear safeguards research and development. which are conducted here, arc 
' concerned with techniques for nondestructive detection, identification, and analysis of fmionable isotopes. . 

Research in reactor safety and laser fusion is also done here. 

TA-36, Kappa Si& Various explosive phenomena, such as detonation velocity, a k  investigated at 
this dynamic testing site. 

TA-37, Magazine h a  " C" : This is an explosives storage site. 

TA-39, Aneho Canyon Si& Nonnuclear weapons behavior is studied here, primarily by photographic 
techniques. Investigations are also made into various phenomenological aspects of explosives, interactions 
of explosives, and explosions involving other materials. 

TA-40, DF-Sik This site is used in the development of special detonators to initiate highcxplosive 
systems. Fundamental and applied m a r c h  in support of this activity includes investigating phenomena 
associated with initiating high explosives and research in rapid shock-induced ructions. 

' 

TA41, W-Site: Personnel at this site are enpgcd primarily in engineering design and development of 
nuclear components. including fabrications and evaluation of test materials for weapons. . 

TA-43, Health Research Laboratory: Research performed at thb site includes cellular radiobiology, 
biophysics, mammalian radiobiology, and mammalian metabolism. A large medkal library. special 
counten used lo measure radioactivity in humans and animals, and animal quartem for dogs. mice, and 
inonkeys are also located in this building. 
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TA-46, WA-Site: Applied photochemistry. which includes: development of technology for laser 
isotope separation and laser enhancement of chemical processes, is investigated ben. Solar energy 

' research, particularly in the area of passive solar heatiiig'for residences, is also done at  this site. 

TA-48, Radiochemistry Site: Laboratory scientists and technicians a t  this site study nuclear properties 
Measurements of radioactive of radioactive materials by using analytical and physical chemistry. 

substances are made, and "hot cells" am used for remote handling of radioactive materials., 

TA-49, Frijoles Mesa Site: This site is currently restricted to carefully selected functions because of 
its location near Bandelier National Monument and past use in highcxplosives and radioactive materials 
experiments. 

TA-50, Waste Management Site: Personnel at this site have responsibility for treating and disposing , 
of most industrial liquid and radioactive liquid waste received from Laboratory technical areas, for 
dcvelopmeirt of improved methods of solid-waste treatment, and for containment of radioactivity removed 
by treatment . 

' . 

. TA-51, Animal Exposure Facility: At this site, animals aie exposed to nonradioactive toxic materials 
to determine biological effects of high and low exposures. 

' TA-52, Reactor Development Site: A wide variety of aciivities related to nuclear reactor performance 
and safety is done at this site. 

TA-53, Meson Physics Facility: The IAS Alamos Meson Physics Facility (iAMPF), a linear particle 
accelerator, is used to conduct research in areas of basic physics, cancer treatment, materials studies, and 
isotope production. The b s  Alamos Neutron Scattering Center (LANSCE) ami the Proton Storage Ring 
(PSR) arc also located at this TA. 

. 

chemical waste management and disposal. 

. . .  

TA-54, Waste Disposal Site: The primary function of this site is radioactive solid and hazardous 
. 

. .TA-55, Plutonium Facility Site: Pnmssing of plutonium and research in plutonium mthllurgy are 
done at this site. 

. TA-57, Fenton Hill Site: This is the loation of the Laboratory's Hot Dry Rock geothermal pfijcct. 
Scientists at this site arc studying the possibility of producing energy by circulating water through bot, dry 
rock located hundreds of meters k l o w  the earth's surface. The k t e r  is heated and then brought to tho 
surface to drive electric generatois. 

TA-59, Occupational Health Site: Occupational health and environmental science activities aIc 
conducted at this site. 

TA-60, Stgmo Mesa: This a n a  contains physical support and infrastNcture hcilities, including the 
Test Fabrication Facility. 

' 

the sanitary landfill. 
TA-61, k t  Jemez R o d  Thb site is used for physical support and inhstNcture frcilities, including 

TA-63: This area contains physical support facilities operated by Johnson Controls World S e r v k  
Inc. 
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TA-64: This is the site of the Central Guard Facility. 

TA-66: This site is used for public and corporate interface functions. 
J 

TA-69: This undeveloped TA se rve  as an environmental buffer for the dynamic testing area. 

TA-70: This undeveloped TA serves as an ewironmental buffer for the high explosives test area. 

TA-71: This undeveloped TA serves as an environmental buffer for the high explosives test areas. 

TA-73: This area is the Los Alamos Airport. 

TA-74, Otowi Tract: This large ana,  bordering San Ildefonso Pueblo on the east, is isolated from 
most of the Laboratory and contains significant concentrations of archaeological sites and an endangered. 
species breeding a&. 

Sites have been designated as Technical Areas although they remain undeveloped. 
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Section II. Air Emissions Data 
1 

I I 

Table 2 lists the point sources and grouped sources a t  LANL. Each entry is identified by technical area and 
building. Stacks at each building are labeled. with an FE number. Building TA-3-26, for example, has two stacks, 
FE-14 and FE-16. The type of emissions control is noted in the third column. Each stack HEPA filter is tested in 
place to ensure that its particle efficiency is at least 99.95%. Finally, the distance between the point source and the 
nearest nceptor is given in the last column. 

The measured radioactive releases from LANL during 1991 are given in Table 3. The .composition of the 
adioactive gases released from the TA-53 stack in 1991 was based on 1991 measurements. 

Table 2. 
Release Point Description. 

PointSourcc . Distance to 
Building Stack Type of Control Etrciency Receptor (m) 

TA-16-205 
TA-2 1 - 155 
TA-21-209. 

TA-21-324 
TA-33-86 

TA-35-213 

TA-4147 
TA-48- 1. . 

TA-53-3 
TA-$5-4 

TA-3-16 FE- 14 
FE-16 

TA-3-29 FE-14 
FE-15 
FE-19 
FE-20 
FE-23 
FE-24 
FE-28 

. FE-29 
' FE-32 

FE-33 
FE- 1 
FE-5 
FE- 1 
FE-10 
FE- 11 
FE- 1 
FE-6 
FE-11 
FE- 1 
FES 
FE-17 
FE-11 
FE-15 
FE-40 
FE-45 
FE-46 
FE-5 1 
FE-54 
FE-60 
FE-3 
FE- 15 
FE- 16 

None 
None 
2-sUge HEPA Filter 
2-stage HEPA Filter 
Bagfilter 
Bagfilter 
Bagfilter 
Bagfilter 
2-stage HEPA Filter 
2-stage HEPA Filter 
2-stage HEPA Filter 
Z s t a g e  HEPA Filter 
None 
None 
None 
None 
None 
1-stage HEPA Filter 
None 
None 
l-stage HEPA Filter 
1-stage HEPA Filter 
None 
None 
None 
None 
None 
None 
HEPA Filter 
HEPA Filter 
HEPA Filter . 

HEPA Filter 
3-stage HEPA Filter 
3-stage HEPA Filter 

NA 
NA 

>0.9995 
>0.9995 

, 0.9 
0.9 
0.9 
0.9 

>0.9995 
>0.9995 
>0.9995 
BO.9995 

NA 
NA 
NA 
NA 
NA 

0.9995 
NA 
NA 

0.9995 
NA 
NA 
NA 
NA 
NA 
NA 

0.9995 
0.9995 
0.9995 
0.9995 

. >0.9995 
>0.9995 

0.9995 I 

.1.100 

600 
1.400 

1.100 ' 

900 

' 900 
1,200 

' I  
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Table 2 (Cont) 
:) 

Grouped sources 

Number of Distance to 
Facility sources Typ. of Control Emciency Receptor (m) 

TA-2-9 
TA-3-29 

TA-3-35 
TA-3-40 
TA-3-66 

TA-3-102 
TA-3- 141 
TA-21-3.4.5 

TA-21-150 
TA-2 1-257 
TA-21-3 13 
TA-21-3 14 
TA-21315 
TA-35-7 

TA-43-1 
' ) TA-50-1 

TA-50-37 
TA-50-66 
TA-50-69 

TA-53 

TA-54-2 

1 
5 '  
6 
2 
1 
1 
6 
1 
2 
3 
2 
2 
1 
1 
1 
2 
1 
1 
2 
4 
2 
5 
1 
1 
2 
1 
1 
1 
2 

None 
Bagfilter 
2-stage HEPA Filter 
Aerosol 95's 
None 
None 
None 
l-stage HEPA filter' 
None 
l-stage HEPA filter 
None 
l-stage HEPA filter 
None 
None 
None 
None 
None 
None 
l-stage HEPA filter 
None 
l-sage HEPA filter 
None 
2-stage HEPA filter 
None 
l-stage HEPA filter 
2-stage HEPA filter 
1-stage HEPA Filter 
None 
Nom . 

NA 
. 0.9' 
>0.9995 

0.9 
NA 
NA 
NA 

0.9995 
NA 

0.9995 
NA 

0.9995 
NA 
NA 
NA 
NA 
NA 
NA 

0.9995 
NA 

0.9995 
NA 

fi.9995 
NA 

0.9995 
>0.9995 
0.9995 

NA 
NA . 

400 
1,100 

1,000 
1.000 
1.100 

1,100 
1,100 
. 600 

600 
600 
600 
600 

'600 
1,500 

50 . 

1,m 
1,200 
1,200 ' 

1,200 

9 0 0 .  

1300 

1 
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Table 3. Airborne Radioactive Emisdons (Curies) Crom 
LANL Operations io 1991 

Radio- 
Nuclide TA-2 TA-3 TA-15' TA-21 TA-33 TA-35 T A 4 1  TA-43 TA-48 TA-50 TA-53' TA-54 TA-55 ToUI 

H-3b 2.tBE42 3.244842 2.54E42 

Ar41 2.U3E42 . 
h-238. 3.08E-M 8.45E-07 
239,240 
U-234 I.OIE-OS 
u-23s 1.64E-04 236EW 9.20E45 
U-238 7.98E-OS 713E-M 
MFPC 1.41E-05 2988-08 
Se-lS-. 
As-72 
As-73 

Bl-77 
,' c-IO 

', N-13 

P-32 

5 As-74 

', c-11 

N-16 
0- 14 
0 1 s  
81-62 
Cd-109 
b i o s  
Tc-132 
MAPIPVd 

4.MEW 3.84Et03 
1.7OE-OS 

1.2s-06 5.868-07 

I .ME+ 
830EM 
8.72E-M 
7.23E-04 
6.83E-04 
2.56E-03 

9.00E-05 
2A9E-03 
1.29E-03 
1 .ME-W 

3.09E-06 

8.87841 
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dMAP/PV = Mixed A c ~ i v O r h  RoducWarticle Vapor. Includes 18 nuclides. d o m i d  by **Brad 'Be. 

5%. 0.5%. and 100% tritium oxide, respectively. Remaining tritium nleases arc elemental trilium. 

composition dlhe rpdiorrcrive gases n l d  from lhe TA-53 slack in.1991 was based on 1991 measuremcnls. 
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. Section 111. Dose Assessments. 

Description of Dose Model 

All dose calculatiolrs were performed with the CAP-88 version of AIRDOS. This pmcedure included 
using PREPAR2 to prepare the input file to AIRDOS2, and using the DARTAB preprocessor to pkpare the 
dose conversion factor input file for DARTAB2. The calculations used dose conversion factors taken from 
the RADIUSK data base that was distributed kith the CAP-88 programs. . 

Following the practice of the National Council on Radiation Protection and Measurements (NCRP. 
1987) and other Federql agencies (DOE 1988. NRC 1977). external radiation doscs resulting from 
submersion in the plume were reduced by 30% to account for shielding by buildings. 

Meteorological data we= collected from towers a t  TA-6. TA-49, TA-54, TA-59, .and TA-53. 
Occupancy factors used in the calculations are 40 hours per week for a business, 160 hours per week for a 
residence. 

Effective dose equivalents to members of the public were calculated for all 1991 LANL radioactive 
emissions. Sources were placed in seven geographical groups, and doses resulting from the source 
emissions were evaluated using the meteorological dab most appropriate for that source: 

Table 4. 
Sources of radioactive emissions and meteorological tower 

used to estimate the resulting mdirrtion dose. 

Source Meteorology Tower 

LA-1. TA-2.41 TA-53 
LA-2. TA-3 TA-59 
LA-3. . TA-15 TA49  
LA-4. TA-33 TA-54 
LA-5. TA-21,35,43, 

48.50, and 55 TA-53 
LA-6. TA-53 TA-53a 
LA-7. TA-54 TA-54 

Over 95% of the maximum individual dose was found to nsult from emissions from LAMPF, 
located at TA-53 (Source LA-6. above). 

The effective dosc equivalents were calculated using the central location for each Source given 
above. ~ b c  only exception is ~ o u r c e  LA-5. AII ~ o u m  LA-5 re~eascs were co&rvatively 
assumed to occur at TA-53. This simplification maximizes the effective dose to LANL’s 
maximum exposed individual. The effective doscs were cakulated for seven locations: 
Philomena’s, East Gate, Lm Alrmos townsite, Royal Crest Traikr Park (RCTP), white Rock, 
Pajarito Acres, and the Bandelier National Monument (BNM) midential a m .  All receptors arc 
residences. The relationshipa of the nccptor locations to the source release points are given in the 
following sec tion. ‘Summary of input Para mete rs. 

Meteorology data used to calculate the effective dose equivalent from TA-53, LAMPF, only 
included dab collected during the time period wbcn LAMPF was operating (from June 5 to 
August 23.1991). This data has k e n  designated TA-53a in the table a h w .  Wind m e  data for 
the entire year was used for calculation of effective dose equivalents from all other sources. 

17 
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Summary of Input Pamnieters 

1. I sa t ion  of maximum exposed. iiidividual: East Gate. 

2. Location of nceptors: Please see Table 5. 

3. Meteorology data:' Please see Table 6. 

4. Stack information: Please see Table 7. 

Table 5. 
Dstance (m) and direction from the source to 

receptors used in the dose assessment. 

S o u m  
Receptor LA- 1 LA-2 LA-3 

East Gate 4.600, e 6,400, e 6,400, ne 
Philoinem's 3,800, e 5.600, e 6,000, 

. ~ 5 0 0 ,  n 1.100, nnw 5,200, n 
410, s 1,300, e 4,600, n 

Los Alamos 
RCTP 
White Rock 9,400. se 10,400, ese 6,800, e .  
Pajarito Acres 10,0oO, se : 10,800, se 6,900. ese 
BNMb 10,400, sse '9.600, se 4,700, sse 

Receptor L A 4  LA-5 and LA4 LA-7 

East Gate 10,u)o. n 1,100, ne 5,200. nnw 
Philomena 's 10,400, n 900. n 5.500, nnw 
Los Alamos 12,400. iinw 2,500, wnw ' 7,000, nw 
R a p  10,800, NIW . 3,900. w 7,400, nw 
White Rock 5,400. ne 6.000, = 1,500. ese 
Pajarito &rea 3,700. lie 7,000; sse 2300. = 
BNM' 1,400, sw 8,600, ssw 5,600, sw 

'Royal Cmt Trailer Park 
bBandelier National Monument. 

18 
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Table 6a. 1991 Data from TAS3 Meteorology Tower. 

0.0013 
0.0018 
0.0038 
0.0088 
.0.0017 
0.0047 
o.aoI2 
0.0073 
0.00m 

0.0007 
O.ooo5 
0.- 
0.0002 
0.0003 
0.0007 

o.mia 

0.0- 
O.ooo1 
O.ooo1 
O.ooo1 
0.Wll 
o.mw 
O.Oo50 
0.oOU 
0.017 
0.0018 
O.ooo1 
0.- 
0.0002 
0.0002 
O.OD02 
0.- 

O.oo00 
0.OoQQ 
O.oo00 
0.WOO 
O.oOQ0 
O.oo00 
O.oo00 
O.ooo( 
O.ooo3 
0.0004 
o.oO01 
0.0000 
O.oo00 
0 . M  
O.oo00 
O.Ow0 

O.oo00 
O.oo00 
O.oo00 
O.oo00 
O.oo00 
0.= 
O.oo00 
0.0000 
O.oo00 
O.oo00 
0.0000 
O.oo00 
0.0000 
O.oo00 
O.oo00 
O.oo00 

0 . -  
0.- 
O.oo00 
0 . W  
0.WW 
0.0000 
O.oo00 
O.oo00 
O.oo00 
O.oo00 
O.oo00 
0.WW 
O.oo00 
O.oQ00 
O.oo00 
0.WW 

0.oOoQ 
O.oo00 
O.oo00 
O.oo00 
O.oo00 
O . W o 0  
0.WOO 

0.OOm 
O.oOQ0 
O.oo00 
O.oo00 
O.oo00 
0.0000 
0.WOO 
O.oo00 

O.po00 

0.001# 
0.0022 
0.0041 
0.0011 
0.0087 
0.0011 
0.0112 

0 . W  
0.0011 
0.0011 
0.0007 
O.ooo1 
0.0004 
O.ooo1 

o.oia. 

o.ooio 

1 
2 
3 
4 
s 
8 
? 
8 
8 
10 
11 
12 
13 
14 
1s 
18 

n 
nno 
I). 

on. . 
m 
Y 

m 
8 

sou 
W 

..1 

I - 
111 

nmw 

0.01a 
0.0118 
O.01W 
0.oOY 
0.- 
0.003) 
0 .001  
0.oOU 
0.0084 
0.oOY 
0.0011 
0.0041 
0.- 

0.Ootl 
0 . W  

0.- 

0.01m 
0.0102 
0.0087 
O.0lOO 
0.0028 
0.001 
0.001 
0 . W  
0.oOU 
0.Olll 

O.QoI1 
0.0011 
0 . w  
0 .001  
0.- 

o . m a  

O.Oo10 
0.0041 
0.- 
0.0011 
O.ooo1 
0.001 
0 . W  
0 .00)  

0.- 
0 ;om 
O.OOV7 

0 . m  
0.0ON 
0.- 

o.mu 

o.mn 

1 n  
2 nnm 
1 n. 
4 on. 
5 . o  
8 m  
? m a  
8 .m 
O m  

10 m a  
11 w 
12 u u  
13 u 
14 mm 
1s nu ' 

1# nrm 

0.0012 
0.0007 
O.ooo1 
0 . 0 0  
0 . 0 0  
0.0000 
0 . w  
0.0019 

0.0117 
0.- 
0.- 
0.001) 
0.- 
0.0027 
0.- 

0 . 0 1 ~  

o.mo1 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
O.ooo1 
O . O o 0  
0.0023 
0 . m  
0.001 
0.OoQt 
O.OO(4 
0.000 
0.0000 
O.ooo1 

0 . m  

a.Oo0 
O.oo00 

O.oo00 
O.oo00 
O.oo00 
0.QOoI 
o.oO01 
O.ooo1 
0.0028 
0.0028 
O.Oo0) 

'0 .003 

0 . m  
0.- 

0 . m  

0 .  o m  
0.028? 
0.0241 
0.0220 
0.00u 

0.0144 
0.111 
0.m11 
0.01u 
0.OIoQ 
0.0248 
0.- 
0.0128 
0.014# 
0.0123 

o.mn 

t.t.l 0.48?2 total  o.om2 

m t & I L l I i  B rtabit i ty  2 

o.ooo1 o.ooo1 
0.- o.ooo1 
0.0010 o.ooo1 
0.0011 0.0018 
0.0014 0.0018 
0.ms 0.001s 
0.0018 0.- 
0.0018 0.Ooa 
0;WoI 0.0011 
0.- 0:ma 
0.wor o.ooo1 
0.0002 ,O.o001 
0.0001 0 . 0 0  
0.0001 o.ooo1 
o.ooo1 0.0001 
0.0000' 0.0001 

0.WW 
0.0000 
0.0000 
0.0000 
0.0000 
O . O o 0  
0.0000 
0.0000 
O.oo00 
O.oo00 
0.0000 
0 . W  
0.0000 
O.oo00 
O.oo00 
O.oo00 

1 n 0.- 
2 nno 0.- 
3 I). 0.- 
4 m 0.0014 
I . 0.0011 
8 o n  0 .001  
7 w o.Oo0 
8 B n  o.om8 
a 0.0018 

. io  sw o.ms 

12 uw 0.0022 
11 w 0.002s 

13 u 0.0018 
14 1111) 0 .WlS  
1s IN 0.001s 
l #  nm 0.0034 

0.0001 

0.0011 
0.0011 
0.003t ' 

0.011 
0.0011 
0.- 
0 . W  
0.0011 " 
0 . 0 0  
0.- 
0.QQOs 
O.ooo1 
O.ooo5 
0.oOot 

0.0013 
0.- 
0.001) 
0.- 

O.Oo0) 
0.000) 
0.000) ' 

0 . 0 0  
0.0018 
0.0011 
0.0015 
0.0058 
0.0037 
0.0011 
0.0011 
0.- 

o.ma 

0.0017 
O.ooo1 
O.ooo1 
O.ooo( 
O.oo01 
0 . 0 0  
0 . m .  
0.0008' 
0.0018 ' 

0.DOII 
0.02N. 
0 . m :  
0.oOU 
0.- 
0.0011 
0.0007 

O.Oo0) 
0 . 0 0  
O.Oo0) 
0 . w  
0.001 
0.- 
O.oo00 
0.- 
O.Oo0 
O.Oo0) 
0.- 

0.0004 
O.ooo1 
0.0003 
O.oo00 

o.mia 

0 . 0 0  
0.0000 
0 . 0 0  
O.oo00 
O.oo00 
0 . 0 0  
0.0000 
0.0000 
O.oo00 
O.oo00 
0.0000 
0.= 
O.oo00 
'O.oo00 
0.0000 
O.oo00 

O.oo00 
O.oo00 
O.oo00 
O.oo00 
O.oo00 
O.oo00 

O.oo00 
O.Oo0 
0.0000 
0.- 
0.0000 
0.0000 
0 . w  
O.oQ00 
O.Ow0 

0 . m  

O.014S 
0.0011 
0.0q8 

0.0028 

0.mr3 
0.0018 
0 . m  
0.0048 
0.0151 
0. o m  
0.0103 
0.wmz 
0.001J 
0 .  Ma4 
0.0011 

0.0018 

1 n  
2 -  
3 .  I). 
4 -  
s r  1; : 

. 8 m n  
o s  

10 s a  
11 u 
12 - 

. 13 u 
14 um 
1s nu 
I# nm 

0.0Wl 
0.ooOD 
0.0000 
O.oo00 
O.oo00 
O.oo00 
O.ooo1 
0.- 
0.0012 
0.m2 
0.- 
O.ooo1 
O.oo00 
0 . 0 0  
o.oo00 . 
O.oo00 

O.Ow0 
O.Ow0 
O.oo00 
0.0000 
0.0000 
'O.oo00 
0.0000 
O.oo00 
0.0000 
O.Ow0 
0.- 
0.- 
0 . 0 0  
O.Ow0 
0 . 0 0  
0.oOoQ 

0.ooOb 
0.omO 
0.0000 
0.0000 
O.oo00 
0.0000 
O.oo00 
0.0000 
0 . 0 0  
0.0000 
0.0000 
O.ooo1 
0.0000 
0.0000 
O.oo00 
0.0000 

t8t.t 0.Oua tmtal 0.1401 

stmbl t l ty  3 
0.m1 0.001a 

0.0011 0 . w  
0.0018 O.OW1 
'0.0011 0.014 
0.- o.Oo10 

0.QOQI 0.Ooa 
0 . w  0.- 
0.001 . . O.Oo(4 
o.ooo1 0.001 
o.ooo1 0.- 
0.00) 0 .001  
0 .00 )  0.OoQ 
o.ooo3 0.oOoD 

o.ma 0.0~11 

o.ooia 0.- 

m t & l l l t y  8 

n 0.OlW 
nno 0.0137 
na 0 . m  

0.0018 
, 0.oOu 
.y 0.0011, 
w 0.oOY 

m n  0.OOn 
0 0.0011 

m a  0.0011 

u w  0.- 
1) 0.- 

nu 0.0010 
nnu 0.011# 

u o.mn 

10 ,o .oou 

2 nnm 
3 nm 
4 .no 
s .' 
#.a. 
7 8 8  
I m  
a m  
10 m a  
11 w 
12 u a  
13 ' I 

14 rm 

O.ooo( 
0.001 
O.ooQ1 
O.ooo1 
0.0Wl 
0.- 
0.- 
0.- 
0.0048 
0.0018 
0.- 
0 . 0 1 )  
O.ooo1 
0.- 
O.ooQ1 

O.oo00 
O.oo00 
0.000 
O.oo00 
0.- 
O.oo00 
O.om8 
O.Oo0) 
0.- 
0 . 0 0  
0 . 0 0  
O.oo00 
O.oo00 
0 . 0 0  
0.0008 

0 , 0 0  
O.ao00 
0 . 0 0  
O.oo00 
0.- 
0.- 
O.ooo1 

0.- 
O . O W 8  
0.01)  

0 . m  
0.0000 
O.oo00 

0 . m  

0 . m  

O.oo00 
0 . 0 0  
0 . 0 0  
O.oo00 

O.oo00 
O.ooo1 

0.0000 
0 . 0 0  
0.001 
0.0008 
O.Qo00 
0 . 0 0  
. o . m  

0 . m  

O,ooo1 

0.0011 
0.0011 
0.- 
0.0011 
O.ooo1 
0.- 
.0.0111 

0.00W 
0.oOU 
0.001a 
0.0018 
O.OOlt 
0.0010 
0 . 0 0  

o.mw 

1 
2 
3 
4 
5 
8 
T 
8 
m 
10 
11 
12 

14 
15 
la 

i a  

0.0100 
0 . m a  
0.0026 
0.0010 
O.ooo1 
O.WO8 
O.ooo1 
O.ooo1 
O . O o 0  
0.0018 
0.oOU 
O.OW4 
0.OOIO 
0.0011 
0.0011 
o.mn 

O.ooo1 
0.oOW 
O.oo00 
0 . 0 0  
0 . 0 0  
O.oo00 
0 . 0 0  
O.oo00 
O.ooo1 
0.- 
0.0011 
0.0011 
0.- 

0.- 
0.- 

o.00~1 

0 . 0 0  
O.oo00 
0.000 
O.oo00 
O.oo00 
O.oQ00 
O.oo00 
0 . 0 0  
0.- 
O . O o 0  
O.ooo1 
O . O o 0  
0.000 
O.ooo1 
O.ooo1 
O.oo00 

O.oo00 
O.oo00 
0 . 0 0  
O.oo00 
0 . 0 0  
0.OoQI 
0 . 0 0  
0.- 
0.- 
0.wQ 
O.oo00 
0.- 
O.oo00 
0.0000 
O.oo00 
O.Do00 

O.oo00 
0.oOoQ 
O.oo00 
0.WW 
O.oo00 
0.omO 
0.- 
O.oo00 
O.Do00 
0.- 
0.= 
0.- 
O.oo00 
0.- 
0 . w  
0.4100 

0.02n 
0.01u 
O.Oll? 

0.m1 
0.0040 
0.0041 
0.00u 
0.0011 
0.0018 
0.0181 
0.0202 

0.0114 
0.0204 
0.021a 

o . m a  

0.0144 

total  0.078s 
rata1 0.2011 

19 



. 
Air Emissions Annual Report 

Table 6b. 1 9 9 1  Data from TA-54 Meteosology Tower. 
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0 . w  

O.oo00 
0 . w  
0 . w  
0 . w  
0 . w  
O.oo00 
0 . w  
0 . w  
0 . w  
0 . w  
0 . w  
O.oo00 
0 . w  

- 0 . w  
Loo00 
0.0000 

0.0002 
Loo01 

0.0011 
0.0011 

0.- 
0.00)) 
0.0017. 
0.0010 
O.Oo0) 
O.ooo1 
0.QOoI 
o.om1 
0.- 
0.0001 

o.ooia 

o.ooir 

O.Oo10 
o.ooa7 ' 

6.0011 
O.ooo1 
0.- 
O.ooo1 

,O.o004 

0.0011 
0.0011 
0.- 
0.0012 

0.0024 
0.- 
0.0023 

o.mw 

omzo  

0.0052 
0.mo 
0.0007 
0 . m 1  
o.Ow0. 
o.Ooo1 
0.MW 
o.ooo1 
0.0012 
0.0201 
o.oiai 
0.0052 

,o.am5 
0,OoIl 
0.0023 
0.0015 

0.0003 
0.0003 
O.oo00 
0.oQOQ 

, o.oo00 
0 . w  
0 . w  
0.oWl 
0.m - 0.0011 
0.0014 
O.ooo1 

. 0.0003 
0 . m 1  
O.oo00 

' 0.0oo4 

0.- 
O.oo00 
0 . w .  
O.oo00 
0.WW 
0.0000 
0.WW 
0 . m .  
O.oo00 
0.0000 
O.Qo00 
0 . m  
0.- 
0.0000 
0 . w  
O.oo00 

0.oOoQ 
0.WOO 
O.oo00 
O.oo00 
O.oo00 
O.oQ00 
0 . w  
O.Dw0 
0.WW 
0 . w  
O.oo00 
O.oo00 
O.oo00 
0.0000 
O.oo00 
O.oo00 

0.0124 
0.0112 ' 
.o . oos1 
0.0018 
1.0011 
0.0w8 
0.3009 
0.m25 
0.0111 
0.0101 
0.0258 
0.0108 
0.0017 
0.0011 
0.0088 
0.0081 

total 0.0111 - totab 0.1430 

stabi1lty 3 0tObiLIty 9 

0.0208 
0.0108 
0.0048 
0.00n 
0.0014 
o.ooie 
o.ooia 
o.ooia 
0.0011 
0.0011 
0.001m 
0.- 
0.0011 
0.0011 
0.0lJI 
O.01U 

1 n  
2 nno 
3 m  
.4 O M  

5 *  

7 . 0  
8 r w  
1 m  

10 m a  
11 w 
12 v u  
1 1  u 
14 *m 

15 o 
i e  (MI 

e -  

0.OlU 
0 . m  
0.0016 
O.ooo1 
O.ooo1 
O.ooo1 
0.- 
0.- 
0.0011 
0.0058 
0.015a 
0.0111 

0.01n 
0.0221 
0.0181 

o.inse 

0.0018 
0.0020 
0 . w  
0 . w  
0.OOm 
0.OQoQ 
0 . w  
&Woo 
O.ooo1 
0.0025 
0.m1 
0.0011 
0.oOY 
0.0151 
0.0128 
0.OoJI 

O.oo00 
0.0000 
0 . w  
O.oo00 
.O.oooO 
0 . w  
,o.w 

,o.ooOO 
:0.0001 
.O.ooQo 
O.oo00 
0 . w  
O.Oo0) 
0.0003 
O.oo00 

O.oo00 
0 . w  
0 . w  
O.oo00 
0 . w  
0 . w  
O.oo00 
0 . w  
0 : w  
0 . w  
0 . w  
0 . w  
O.oOp0 
O.oo00 
0 . w  
0 . w  

0.WW 
0:ooOO 
0.0000 
0.0000 
0.- 
0 . w  
0 . w  
0 . w  
O.oo00 
0 . w  
0 . w  
0 . w  
O.oo00 
0 . w  
0.ooOQ 
O.oo00 

0.0441 
0.0212 
0.0684 
0 . m 1  
0.0021 
0.0017 
0.wz1 
0.0018 
0.m4? 
0.0115 
0.0250 
0.0119 

0.0404 
0.0491 

o . a m  

o .a404 

1 n  
2 nno 
3 ne 
4 rno 
5 0  
8 m e  
7 a. 
8 a n  
9 0  

10 a w  
11 .I) 

12. v w  
13 u 
14 unu 
15 m 

0.0002 
0.0001 
0.0011 
0.0019 
0.0018 
0.0018 
0.0012 
0.QOoI 
0.- 

O.ooo1 
0.WW 
0.0Wl 
0.0001 
0 .'boa2 
o.ooo1 

,o . 0004 

O.OOO4 
O.ooo1 
0.0021 
0.0022 
0.0027 
0 . M D l ~  
0.0035 
0.0011 
O . o w 1  
0.001s 
O.Oo0) 
O.WO4 
0.Wot 
O.ooo5 
o.ooo1 
O.ooo1 

0 . w  
0.0001 
0.- 
O.oo00 
0.0001 
0.- 
o..om 
0.- 
0.0008. 
0.OoQI 
0.0001 
0.- 
0 . m 1  
o.oO01 
0.0001 
o.ao01 

0 . w  
0.0000 
0 . w  
0 . w  
0.WW 
0.- 
O.oo00 
O.oo00 
0 . w  
O.oo00 
O.Qo00 
0 . w  
O.oo00 
0 . w  
O.Wo0 
0.WW 

O.oo00 
0.WiJO 
0 . w  
O.oo00 
Loo00 
0.= 
O.oQ00 
O.oo00 
0 . w  
0 . w  
O.oo00 
0.Woo 
0.WW 
O.oo00 
0.0000 
0 . w  

0.0000 
0 . w  
0 . w  
0 . w  
0 . w  
0 . w  
0 . w  
0 . w  
O.oo00 
O.oo00 
0.0000 

0 . w  
0 . w  
0 . w  
0 . w  

0.06oO 

O.ooo1 
O.Oo(7 
O.Oo10 
0.0011 
0.0011 
O.Ow0 
0.0011 
0.WW 
0.0012 
0.- . 

0.0008 
O.ooo1 
O.ooo1 
O.Oo0) 
0.- 

o.ma 

total 0.1178 total 0.0412 
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Table 6d. 1991 Dam from TA-59 M ~ t c o r o l ~ g ~  TOW=. 

stabi l f ty  4 

1 n  
2 ' nno 
3 no 
4 ana 
s o  
8 a n  
7 no 
8 nn 
o m  

10 a w  
11 w 
12 w n  
13 1 

14 w m  
15 m 
18 n m  

1 n  
. 2 n w  

3 no 
4 o w  

i :. n 
8 m  
O m  

10 m a  
11 w 

13 w 
14 mu 
1s m 
18 nm 

12 111 

O.OW8 0.0004 
0.0020 0.0001 
0.0030 0.0019 
0.0078 0.0011 
0 . W  0.002B 
0.m2 0.- 

0.0008 0.0074 
0.0038 0.0041' 
0.0011, 0.0012 
o.Oo0) o.ooo1 
0.0001 0.- 
0.ooOs 0.WoI 
0.0007 O.ooo1 
o.ooo1 o.ao9 
O.wO7 0.0007 

0 . 0 0 0 ~  o.mta 

0 . m 1  o.OoQ0 
0.0001 O . w Q 0  
o.wo1 0.oOoQ 
O . o m 0  o.oo00 
0 . m o  o.oo00 
Loo00 o.Ow0 
o.ooo1 o.ao00 
0 . m  o.oo00 
0.OQoI o.oo00 
0 . m 1  0.0000 
o.ooo1 o.oo00 
0 . w  o.wO0 
o.ooo1 o.oo00 
0.0001 o.oo00 
o.ooo1 o.oo00 
0.0ma o.oo00 

0.oOW 
O . O w 0  
O.oo00 
0'. oo00 
O.oo00 
O.oa00 
O . W o 0  
0.0000 
O.oo00 
O.oo00 
0.oOW 
O.Wo0 
O.OoQ0 
0.06oo 
O.oo00 
O.oo00 

0.ooOQ 
O.oo00 
O.OoQ0 
0.WOO 
O.oo00 
0.0000 
O.oo00 
0.0000 
O.oo00 
0.0000 
0.0000 
O.Wo0 
0.WoQ. 
O.oo00 
0.0000 
0.ooOQ 

O.Wl¶ 

0.ma 
0;00)7 
0.0114 
0.012J 
0.0las 
0.0141 
0.oOU 
0. 002a 
0.0017 
0.0013 
0.0011 
0.0012 
0.0013 

.0.0017 

o.oozn 
0.OOn 
0.0078 
0.0075 
0.0012 
0.0051 
0.0010 
O.Oo10 
0.0011 
0 .WU 
0.0101 
0.OOU 
0.WW 
0.0067 
0.0067 
0.0012 
'O.Oo10 

0.0015 
0.0011 
0.0011 
0.0011 
0.0021 
0.0011 
0.0010 
0.0042 
0.0120 
0.0222 

.0.0102 

0.- 
0.- 

.0.0113 
0.0071 

o.mm 

O.ooo1 
0.0052 
0.- 
o.oo01 
O.oo00 
o.oO02. 
0.0001 
0.0011 
0.0017 
0.01 27, 
0.- 
0.- 
0.0122 
0.0137 
O.OOl1 
0.0011 

o.wo2 
0 . m  
O;oo00 

' O . W o 0  
O.oo00 
O.oo00 
0.- 
0.OaoI 
0.0011 
O.Oo10 
0.0032 

0.00U 
0.011a 
0.- 
O.ooo1 

0 .,0031 

0 . w  
O.oo00 
O.oo00 
0.OWO 
0 . w  
O.oo00 
O.oo00 
O.oo00 
O.o## 
O.oo00 
O.oa00 
0.= 
o.ooo2 
0.0015 
0.OQoQ 
0.w 

o.oia7 
0.0208 
0.0111 
0.0054 
0.0074 
0.0074 
0.oO)o 
0.0131 
0.0181: 
0.114 
0.03BS 
0.0304 
0. 0381 
0.0140 
0.0u0 
0.0184 

0.Wm 
0.ooOQ 
O.oo00 
O.oo00 
O.oo00 
O.oo00 
Q.Wo0 
O.oo00 
O.oo00 
o.ooo1 
O . o o #  
O . # D I  
0.0010 
0.0028 
O.WO2 

2 nnm 
3 n. 
4 mo 
s a  
8 am0 
? mo 
8 Sam 

10 aw 
11 w 
12 *.I) 

13 w 
14 v m  
15 m 
11 n m  

a m  

l n  
2 nno 
3 no 
4 an. 
5 m  
8 a n  
7 sa 
8 a n  
O m  

10 ... 
11 w 
12 w a  
1¶ w 
14 vm 
1s m 
18 n m  

to ta l  0.0057 totml 0.3708 

atabf11ty 2 .taw 11 ty 5 
0.0060 0.- 
0.0011 0.0012 
0.001a o.ooo1 
o.ooo1 o.oOQ0 
o.ooo1 0.0000 
0.- 0 . m  
o.ooo1 0 . m  
o.ooia 0 . ~ 0 0 1  
o.ooza 0.0011 

0.00~2 0 . 0 1 1  

0.0017 0.- 
0.0070 0 . 0 0 1  

0.oOu O.oQI0 
O.Oo40 0.W71 
0.0068 0.0211 
o.0070 o.oors 

O.ooo1 
0 .  ooo1 
0.- 
0.0011 
0.0021 
0.0020 

0.0010 
0.0013 
O.ooo1 
O.Oo0) 

O.oQo1 
O.ooo1 
0.0002 
o.OoO1 
o.ooo1 

o . w r 1  

0.0003 
O . O o 0  
0 . W  
0.0024 
0.0028 
O.Oo10 
O.MS8 
0.- 
0 . m .  
0.0022 
O . O o 0  
O.ooo1 
0.Oot 
O . O o 0  
0.0007 
0 . W  

O.ooo1 
O.ooo4 
O.ooo3 
0.OOm 
O.oo00 
O.oo00 
O.ooo1 
0.0014 
0.0051 
0.0023 
0.0010 
0.- 
0 . m  
O.ooo1 
O.ooo1 
O.ooo1 

O.oo00 
0.0000 
0.0000 
O.oo00 
0.- 
0.OQOO 
0.- 
0.0000 ' 
0.OOm 
0.0000 
0.0000 
O.oo00 
0.0000 
O.oo00 
O.Ow0 
O.oo00 

O . W o 0  
o.oo00 ' 

O.oo00 
O.Wo0 
O.oo00 
O.oo00 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
O.oo00 

O.oo00 
O.oo00 
O.oo00 
O.oo00 
O.oo00 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 
O . O o 0  
0.0000 
0.- 
O.oo00 
0.- 
O.oo00 

0 . o M  
0.0021 
o.MS1 
0.- 
O . M S 1  
O.o#Q 
0.- 

0.0111 
0.0083 
0.- 

0.0011 
O.ooo5 
0.0012 
0.0008 

0.0127 

o.ma 

O.oo00 
0.0000 
0.0000 
O.oo00 
0.0000 
O.ao00 
0.0000 
O.oo00 
O.oo00 
0.m 
0.oOot 
0.- 
0.001a 
'0.ooU 
0.0011 
Loo00 

O.oo00 
O.oo00 
O.oo00 
O.oo00 
O.oo00 
O.oQ00 
O.oo00 
O.oo00 
O.oOQ0 
0.0000 
0.0000 
0.0000 
O.ooo1 
0.- 
O.oo00 
0.0000 

O.oo00 
O.oo00 
O.oo00 
0.- 
O.oo00 
O.oo00 
O.oo00 
0.0000 
O.oo00 
0 . o m  ' 
O.oo00 
O.oo00 
O.oo00 
O.Qo00 
O.oo00 
O.oo00 

O.oo00 
0.0000 
0.0000 
O.#wo 
O.oo00 
0.qm0 
'O.oo00' 
0.q0w 

O.#wo 
O.oo00 
0.0w0 
0.- 
O.oo00 
O.oo00 
0.oOw . 
O.oo00 

0.0070 
0.0042 
0.0021 
o.Wo0 . 
0.0m 
0.0010 
0.0m0 
0.0017 
0.0031 
0.0084 
0;0141 
0.0228 
0.018s 
0.0108 

0.0145 
o.am 

totml 0.0703 total  0.1461 

a t .b i \ t ty  3 

o.ooo1 0.- 
0.0011 0.003a 
0.m22 0.m7 
0.0051 0.0024 
0.0011 0.- 
0.0011 ,0.0041 
o m a  0.0024 
0 . ~ 0 1 0  o.oo7a 
0.0023 0.0151 
0.0017 0.0078 
o.ooo1 0.0011 
0.0004 0.0014 
o.ooo1 o.ooo1 
o.ooo5 0.0012 
0.mOr 0.001s 
O.ooo1 0.0007 

atabt1tty a 

0.oOu 0.0011 
0.0038 o.ooo1 
0.0011 0 . m  
o.ooo4 0.0000 
0.0007 0.0000 
o.ooo1 o.ooo( 
0.000) o.ooo1 
o.ooo1 0.0000 
0.0012 0 . m a  
o.ooz4 o.ooo1 
0.0018 o.ooo1 
o . w I 1  0.QOII 
0.0107 0.- 
0.0103 0 . m  

0.0012 0.- 
0.0101 o . m n  

0.- 

o.00rr 

o.ooo1 
O.oO0) 
0.OWT 
o.ma1 

0.0127 
0.oOW 
0.- 
0.OOn 
.0.001# 
O.ooj4 

o m n  

o.oooa 

o . o i a  

0.QOoI , 

O.oo00 
O.oo00 
O.oo00 
0.0000 
O.oo00 
O.oo00 
0.0000 
O.oo00 
0.0000 
0.0000 
0.- 
0.omO 
0.WOO 
0.0000 
O.oo00 
O.oo00 

O.oo00 
0.- 
O.oo00 
0.moO 
O.oOD0 
O.oo00. 
0.0000 
O.oo00 
0.0000 
0.0000 
O.oo00 
O.oo00 
O.oo00 
O.oo00 
O.oo00 
0.oQQo 

0.0000 
O.Wo0 
0.omO 

O.oo00 
0.0000 
0.0000 
0.0000 
O.oo00 
O.oo00 
0.0000 
0.0000 
O.oo00 
0 . w  
O.oo00 
0.0000 

0 . m  

0.0011 
0 . w a  
0.0102 
0.0017 
O.oOs0 
0.0011 
0.- 
0.0178 

0.02so 
0.0101 
0.0017 
O.D0)7 
0.0033 
0.0011 
0.0017 

0.0370 

O.oo00 
O.oo00 
0.0000 
0.omO 

0.0000 
0.0000 
0.- 
0.0000 
o.Ooa1 
O.ooo( 
O.oo00 
o.Oo10 ' 

0.0011 
O.oQ00 
o.oO01 

0.0000' 

O.oo00 
O.oo00 
O . . W  
O.oo00 
o.oo00 ' 

O.oo00 
O.oo00 
0:- 
0.0000 
O.Wo0 
O.oo00 
O.oo00 
O.oo00 
0.- 
O.oo00 
O.oo00 

O.oo00 
O.oo00 
0.0000 
0.0000 
0 . w  
O.oo00 
0.0000 
O.oo00 
O.oo00 
0.0000 
O.oo00 
O.oo00 
0.0000 

' o.oo00 
O.oo00 
O.oo00 

0.0000 
O.oo00 
O.oo00 
0.0000 
0.0000 
O.ooo1 
O.oo00 
0.0000 
10000 
O.oo00 
0 . w  
0.0000 
O.oo00 
0.- , 

O.oOQ0 
O.oo00 

0.0016 
0.0012 
0.0016 
0.0004 
0.0007 
10001 
0.w10 
0.- 
0. M24 
0. 0020 
o.ooe2 
0.0141 
0.0488 
0.0410 
0.0212 
o.otm 

1 n  
2 nnm 
3 no 
4 ana 
5 4  
e r n  
7 sa 
8 n o  
o m  

10 a n  
11 w 
12 W W  

13 w 
14 v m  
15 m 
18 nm 

l n  
2 nao 
3 no 
4 an. 
5 .  
8 a n  
7 a0 

8 a n  
a .  

10 a w  
11 w 
12 ww 
13 w 

n m  

t0t11 0.1880 

22 
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Table 6e. 1991 Data from TA-53a Meteorology Tower. 

a t a b t l t t y  1 

0.0013 0.oOoa 
0.0018 O . W O 4  
0 .oou  o.ooo( 

0.0088 o.w#l  
O.OOS7 0.0011 
0.0017 0.0013 
0.0082 0.0030 
0.00?3 0.- 
0.0021 0.0027 
0.0011 0.0018 
0.0001 0.0003' 
0.0003 o.ooo¶ 
0.WoI o.wo2 
o;w02 o.Ooo2 
0.oOw 0.0002 
0.0007 0.0004 

1 n  
2 nna 
3 na 
4 ma 
s a  
6 -  
7 a* 
8 a n  
0 s  

10 a n  
. 11 mu 

1 2 .  *.. 
13 w 
14 9111) 

1s m 
16 n m  

I n  
2 nna 
3 no 
4 an. 
S a  
8 a n  
7 so 
8 m  
0 .  

10 sw 
' 11 c 

12 w a  
13 w 
14 unu 
1s .  111 

18 num 

1 n  
2 IIM 

3 no 
4 ana 
s o  

6 -  
7 H  
8 ssa 
0 a  

10 asu 
11. w 
12 rlr 

13 w 
14 wnm 
11 111) 

11 nnw 

23 

O . w o 0  
0.oOoo 
O.ooO0 
O.oo00 
o.oo00 ' 

0 . W  
O.oo00 
0 . m 1  
O.ooo1 
0.0001 
O.ooo1 
O.oo00 
o.oo00 . 
O.oo00 
0.0000 
O.oo00 

0.= 
0.0000 
0.-  
0.oOW 
O.oo00 
0.0000 
0.WoQ 
O . O w 0  
O.oo00 
o.ow0 
O.oo00 
0.- 

- 0.0000 
O.oo00 
O.oo00 
O.oo00 

O.Wo0 
O.oo00 
O.oo00 
0.0000 
O.WO0 
O.oo00 
O.oo00 
0.0000 
0.omO 
O.oo00 
O.Ow0 
O.oo00 
O.OW0 
0.0000 
0.0000 
0.oOoQ 

0.WoQ 
0.0000 
0.0000 
0.- 
O.oo00 
0 . m  
O.oo00 
O.oo00 
O.oo00 
O.oo00 
O.Wo0 
O.oo00 
0 . w  
O.oo00 
0 . w  
O.oo00 

0.0018 
0.0022 
0.0041 
0.0683 
0.0017 
0.0098 
0.0112 
0.0108 
0.0095 
0.oOU 
0.0011 
0.0007 
0.- 
0.0001 
0.- 
0.0010 

0.012s 
0 . 0 1 0  
0.0103 

0.0049 
0.0033 

0.0053 
0.0054 
0.0048 
0.0017 
0.0041 
0.00n 
0.0020 

O.OOS3 

o.oon 

o.ma 

0.0021 

0.0101 
0.0102 
O.OOI7 
0.0100 
.o.oon 
0.0038 

0.oOU 
0.0088 
0.0138 
0.0110 
0 . m 1  
0.0011 
O . O W  
0.oOU 
0.0040 

o . m m  

0.  om0 
0.0042 
0.0048 
0.0021. 
0 . W  
0.0000' 
0.00% 
0.- 
0.0158 
0.02W~ 
0.0207 
o . a n  
0. 00?9 
0.0071 
0 . W  
0.0012. 

0.0012 
0.0007 
0.0001 
0.- 
0.- 
o.oOo0 

0.mo 
0.0147 
0.0317 
0.0220 
0.0070 
0.0083 

0.001F 
O.OOO? 

0 . 0 ~ 7  

0.0073 

o.wo1 
O.oo00 
O.oo00 
O.oo00 
O.oo00 
O.oo00 
0 . m 1  
0.- 
0. 0023 
0;OOW. 
0.0038 
0.0007 
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. 
Source 

Table 7. 
, Stack dimensions used in the dose assessment. , 

Stack Height (m) Stack Diameter (m) 

LA- 1 0 0.91 
LA-2 23 0.91 
LA-3 0 0 
LA-4 23 0.61 
LA-5 305 0.91 
LA-6 . 30.5 0.91 
LA-7 ' 0 0 

Compliance Assessment 

Effective Dose Equivalent: 4.0 mrem 

Tbk is the maximum effective dose equi6lent to,a member of the public from 1991 LANL operations. 
The dose occurred at the East Gate location, along LANL's northern boundary, 1,100 m northeast of the 
stack at LAMPF (TA-53). 

Cumntly, there are no published methods for estimating fugitive and diffuse emissions. ITA  plans to, 
develop recommended methods for assessing these emissions. In Section 1V. Supplemental Information, . 

t h m  known SOUFCCS of fugitive emissions are listed. Tbe SOURXS lbted.are not the only souiccs. Other 
sourcu of fugitive emissiona may also include inactive waste disposrl sites a d  unmonitored release points 
at operating facilities (i.e., vents, windows, or unmonitored stacks). Identification and or characterization 
of these sounks has not been completed. During the Federal Facility Compliance Agreement negotiations 
between DOE and €PA, an accurate definition of a diffuse/fugitive emission will be established.' 

. 
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Additional Information 

Study of Plant Uptake of Radioactive Tracers. This project 'involves the use of 3 x 1 0 2  Ci of tritium 
and 3 x 10-2 Ci of P-33 as tracers in soil plots to measure uptake in plants. The maximum effective dose 
equivalent to a member of the public, as calculated by the CAP-88 version of AIRDOS, was found to be 
1.8 x 10.3 mrem/year. 

New Addition to the Health Research Lobomtory. This expanded laboratory will use H-3, C-14. P- 
32, $5-35, and 1-125, as tracers in biological materials. The releases are calculated to be 0.0026 Ci erch of 
H-3, G14, P-32, and S-35, and 0.004 Ci of 1-125. The maximum effective dose equivalent was calculated 
by CAP-88 to be 0.0013 mrem/year. 

Advanced Free Electron Laser. The project will develop advanced free ekdron laser technology, 
produce a high-energy laser beam, Snd conduct experiments with the laser light. A limited amount of 
activated air will be produced by the program. The major isotopes and quantities released to tbi 
atmosphere am N-13 (0.003 Ci), N-16 (0.07 Ci), S-37 (0.01 Ci), CI-38 (0.ooOOl Ci), and C1-40 (0.01 Ci). 
CAP-88 calculated the maximum effective dose equivalent to be 0.000079mrem/year. 

Material Sciences Labomtory (MSL). The MSL will be used to synthesize, process, and characterize 
new and novel materials to support programs in basic research and national defense. Maximum annual 
emissions are estimated to be 1 x 1 0 2  Ci of Na-22,l x 10-2 Ci of Zr-95,1.25 x les Ci of U234.6.49 x 10 

Ci of UUS, and 3.37 x le Ci of U238. The maximum effective dose quivaknt as calculated by CAP- 
88 was 0.016 mreidycar. 

' 

Equipment Repair at the Tritium Systems Test Assembly CrSrA). A component needed to be 
replaced in equipment located in a glovebox at the ETA, a facility developing methods to h a d e  tritium 
in support of the nuclear fusion program. The maximum estimated release due to rcplacing the component 
was 8 Ci of tritium. The maximum effective dose equivalent was calculated using CAP88 to be 0.0035 
mredyear. 

' 
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Clarification of Certification . .  

Data from the Lboratory's cumnt effluent monitoring prognm indicates that Laboratory operations 
are in compliance with the Envimnmental Protection Agency @PA) standard found in 40 CFR 61.92. 
Monitoring results from the Laboratory's environmental surveillance program, which includes both 
ambient air monitoring and cxtemal penetrating radiation mcrsurements. supports this finding. Tbe 
standard states that emissions from Department of Etaergy ticilities shall not exceed those amounts that 
would cause any member of the public to receive in any year an effective dose equivalent of 10 mrrdyr.  
However, as previously reported in the 1990 report, the hboratory is not able to demonstrate compliance 
with the €PA stack monitoring requirements found in 40 CFR 60.93. €PA and DOE are negotiating a 
federal facilities compliance agreement to bring the Laboratory into compliance with the requirements of 
40 CFR 60.93 and 61.94. DOE hbs submitted a draft action plan and agrement to €PA for review. 

. . 

Certifwation 

I certify under penalty of law that I have personally examined and am familiar with the information 
submitted herein .and based on my inquiry of those individwls immediately respoisiblc for obtaining the 
information, I believe that the submitted information is true, accurate, and complete. I am aware that thee 
are significant penalties for submitting false infomtion including the possibility of fhc and imprisonment 
(See, 18 U.S.C.. 1001). 

Name: 

Signature: Date: 
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Section IV. Supplemental Information 

1. Dose from 1991 LANL operations to other organs, as estimated by CAP-88: 

Whole Body: 
GoM&: 
Lung: 
'Bone surface: 

3.6 mrem 
4.6 mrem 
4.1 mrem 
4.0 mrein 

2. Collective effective dose equivalent from LANL operations in 1991: 

1.8 person-reidyear 

3. Status of compliance with EPA effluent monitoring requirements: 
r 

LANL cannot now demonstrate compliance with €PA effluent monitoring requirements. 

4. Unplanned nleascs during.1991: 

Three unplanned airborne releases occurred during 1991. The airborne releascs involved tritium. 

1. On February 1, 1991, 2,800 Ci of elemental gas were released at TA-41. Less than O.l%.of the 
tritium was prrsent as tritiated water. The effective dose equivalent to a member of tbe public was 
calculated to be 0.03 mrcm. The dose is 0.3% of the €PA 10 mrcm/year limit for the air pathway. 

2. On March, 28,1991,0.4 Ci of tritiated water vapor were released from TA-21. The effective dose 
equivalent to a member of the public was calculated to be 0.02 mrem. The calculated dose is 
0.2% of tbe EPA 10 mrem/year limil from the air pathway. 

3. On April 17, 1991,0.1550 Ci of tritiated water vapor were rcleased from TA-3-16. The effective 
dose equivalent to a member of the public was calculated to be 0.006 m m ,  or 0.06% of the EPA 
10 mnmlyear limit from the air pathway., 
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5. Sources of fugitive emissiom: 

1. A principal source of fugitive einissions is the low level radioactive waste management area at 
TA-54. Estimated emissions during 1991 are: 

Radionuclide Release Rate (Ciyear) 

H-3 
U-234 
u-235 
U-238 
Pu-238 
Pu-239 . 
Pu-240 
Pu-241 
Am-241 

4 

1.6 x 106 
3.4 105 

3.4 x 105 
1.1 x 1 0 5  

. .  

2.4 x 10" 
5.5 x lo! 
8.1 x 106 
3.3 107 

Releases welt estimated for both wind resuspension and mechanical .resuspension, using the 
results of a soil sampling survey and the methods given by the Cowherd (1988). 

The maximum effective dose equivalent to a member of the public, as calculated by CAP-88, is 
estimated to be 6 5  x 10-3 mredycar. 

2. The second source of fugitive emission is from a holding lagoon at TA-53. The lagoon has no 
outfall but may contribute tritiated water vapor to the atmosphere. The total release from 
operations at TA-53 to the lagoon in 1991 was 4.43 Ci. The cntirc release to the lagoon was 
assumed to enter the atmosphere. 

The maximum effective dose equivalent to a member of the public, as calculated by cAp-88. is 
estimated to be 5.6 x 104 mredyear. 

3. The third source of fugitive emission was tritiated water, released to Mortandad Canyon from 
TA-50. The total release during 1991 was 10.6 curies. The entirc release was conservatively 
assumed to enter the atmosphere. 

The maximum effective dose equivalenl to a v m b e r  of the public, as calcu~ted by CAP-88, is 
estimated to be 13 x 103 mrem. 

I 

. 

4. The sourccs of fugitive emissions listed above are not the only sources. Other sources of fugitive 
emissions may include inactive waste disposal sites and unmonitored release points at operating 
facilities (i.e.. vents, windows, or unmonitored stacks). Identification and or characterization of 
these sources has not been completed. 

6. 40 CFR 61, Subparts 0 and T. 
Not applicable. 

1. Rn-220 emissions. 

Not applicable. 

8. Rn-222 emissions. 

Not applicable. 

'- 
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IAS Alrmos National bboratory (LANLor the bboratory) and the associated residential areas of Los 
Alamor a d  White Rock a n  located in Loe Ahmoe County, noahcentral New Mexico, approximately 
100 Ion (60 mi) north n o r t h s t  of Albuqucque a d  4b km (25 mi northwest of Saner Fe (Fig. 1). The 
1 l l -k .d  (43-mii kbontory site 8nd rdjrcent communities a r t  situated 011 Pajarit0 Ptrtau,  which 
conshe of 8 s e h  of finger-like mesas separated by deep erst-to-west oriented a n y m  cut by intermittent 
streams. Mesr top range in ekwtion fmm approximately 2,400 m ('7,800 e) on the €lank of the Jemez 
Maunthm to about 1,900 rn (6,200 ft) at their wtem temhtion rbove tk Rio hnde  Vdky. 
Tk Department of Energy (DOE) controls the area within laboratory boundaries a d  h s  the option to 

coxqletefy restrictraxs. 

hhet kbontoy a d  community developments 8re confined to me38 tops. Tbe sumunding k d is 
largely uxlevclopcd, with large bras of h d  north, west, a d  south of the Lbontory site king held by 
the Sam Fe National Forest, Btueau of Lad M8mgcnwnt. E3radeUa National Moaumeut, Gem1 
Selviccs Adminismtion, and Las Alamos County. The Ssn Xldcfomo Pueblo boders tk kbontoy to the 
U S t .  

Labontoy lad is used for building sites, experiment81 m r s ,  was6 disposal tOatiOns, mds, a d  
utility rights-of-way (see Labontory Technial Areas, Fig. 2 and Appendix A). %weber, these uses 
accoopP for only 8 smrll pan of tk total trd 81u. Most hnd provides isohtion for security md srfety and 
is 8 lrscm' for future stnrchln IaCrtions. 

limited access by tk public is allowed in certain a m s  of the Labomtory ~lcstlvrtiou. An a m  betwcen 
the RkB Gr8rde 8 d  Shte Road 4 is open to hikers, nfters, md hunters, but woodcut!bg 8 d  vehicks are 
pro&'bited. Portiom? of Morhldrd a d  Pueblo Canyons are also open to the public. 8rcheologial site 
(Otowi Tract), northwest of State Road 502 is open to the public subject to restrictions of cultunl rtsourcc 
protection redtiom. 

c-w 
b t l  Abppr brs 8 semiarid, temperate mount8in climate. Average annual pncipitation'is nearly 47 cm 

(19ia). "hiUy=aix pcrccnt of the annual precipitation normally occurs during July and August from 
t h u a d e ~ ~ b  Winter precipitation falls primarily as snow, with accumulations of about 150 cm (59 in.) 
annually. Snowstorms with accumulations exceeding 10 cm (4 in.) arc common in Los Alamos. Some 
stonm,an be associated with strong winds, frigid air, and dangerous wind chills. 
. Summers are gencirlly sunny with moderate, warm days a d  cool nights. Maximum drily temperatures 
are usually below 32OC (90OF). Brief afternoon and evening thundershowas are common. especially in 
July and August. High altitude, light winds, clear skies, and dry atmosphere allow night temperatures to 
drop below 15°C (59°F) after even the warmest day. Winter temperatures typically range from about 
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-9°C to 4 ° C  (15°F to 25°F') during the night and from -1°C to 10°C (30°F to 50°F) during the day. 
Occasionally, temperatures drop to -18°C (0°F) or below. Many winter days arc clear with light winds, so 
smng sunshine an make conditions comfortable even when air temperatures arc cold. 

Beau of complex ternin. surface winds in Los Alamos often vary greatly with time of day and loca- 
tion. With lighf, large-scale winds and clear skies. daytime winds rn prcdominrntly south to south- 
s o u t h k t  as winds flow up &'& Grande Valley. Tpermally driven upslo& winds from the southeast 
and.erst arc also &on &W8rd.the Jemez Mountains. bu ni&; 8 shrllow d n i n a e  Wind often flows 
&m & w&t and northwest high on the Pajarito Plateau. Nighttime winds become molt parallel to the 
Vdky  (south-southwest and north-northeast) both above the drainage winds over the Western Plateau 
(about 30-40 m (-100-130 ft] above ground kvel [AGLD rnd r t  the surface toward the Valley. 
  red om in ant winds arc west to west-northwesterly at the west end of the Plateau to south southwesteriy at' 
the cast end. Historically, eo tornadoes hve been npotted to h v e  touched down in Lm Ahmos County. 
Strong dust devils can pFohua winds up to 34 m/s (75 mph) 8t isolated spots in the'COUnty, especially rt  
lower ekvations. 

Lightning is common over tbe Pajarito Plateau. Tbcn a n  58 thuldcrstorm days during an awnngc 
year, with m a t  occurring during the summer. Lightning protection is an important desiw factor for most 
fncilitics at thc Laboratory. Hail damage a n  also occur. Hailstones with diameters up to 0.64 an (0.25 
in.) a n  common; 13 cm-(05 in.-) diameter hrilstoaes rrc less common. 

The k g h r  ternin at b s  Ahmos rffeds the atmospheric turbulence and dispersion, sometime? 
fnvoably a d  sometimes unfrvorably. Enhanced dispcnrion promotes gFerter dilution of conhminrnts 
rrkrsed into the atmosphme. The complex temin a d  fomts aeate an redynamically mugh surfrct, 
fo- haeased horimntal a d  vertial dispersion. Dispersion geacnlly dcutaser 8t kwer elevltions 
w b  the temin bccoma, s m o t k r  and kss vegetated. The frequent dear s b  a d  light, hrgeacrk 
winds cause good vertical, daytime dispersion, especially during the warm season. Strong daytime heating 
during the summer can f o r a  vertial mixing up to 1-2 km (3,00(M,OOO ft) AGL, but the generally light 
winds arc limited in diluting contamiarnts horizontrlly. 

aerr skies 8 d  light winds hve 8 negative effect on nighttime dispersion, causing stmog, shllow sur- 
face imrc~ions to form. These imrersions a n  scvercly restrict nur-surface vertical and horimntal 

. dispersion. Inversions a n  cspechlly strong during tbe winter. ShUow drainage winds an fill l&er a m  
with cold air, thenby nuting deeper inversions, common toward the vrlley (white Rock) on clear nights 
with light winds. clnyoos a n  also limit dispersion by chlllleling air flow. Strong, hrge-sale inversions 
during the winter a n  limit vertial mixing to under 1 km (3,OOO ft) AGL 

Dispersion is generally peatest during the spring when winds arc strongest. However, deep vertical 
mixing is greatest during the summer. Law-level dispersion is geneally the least during summer and 
autumn when winds arc light. Even though low-kvel, winter dispersion is generally gmter, intense 
surface inversions can ause leastdispersive conditions during the night and early morning. 

The fnqucncics of atmospheric dispersive apability arc 52% unstable (stability classes A+, 21% 
neutral (D), rad 27% stable (E+ during the winter at Technical A m  FA) 59. The frequencies arc 4496, 
2245, and 34%, mpcaively, during the summer. These stability ategory frquenCics a n  b a d  on 
measured veltial wind variations. Stability generally increases @ecomts less dispersive) toward the 
valley. 

I 

' Population Distribution 

LOS A a m k  County has an estimated 1990 population of apprdximately 18.200 @OS+ on the 1990 U.S. 
Census). Two residential and related commercial areas exist in'the County (Fig. 1). The h Alamos 
townsite (the original area of development, now including residential areas Laown as Eastern Area, 

4 
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Western Area, North Community, Barranca Mesa, and North Mesa) has an estimated population of 11,400. 
The White Rock area (including the residential areas of White Rock, La Scnda. and Pajarito Acres) has 
about 6,800 residents. About one-third of the people employed in Los Alamos commute from olher 
counties. Population estimates for 1990 place about 213,000 persons within an 80-km (50-mi) radius of 
Ias . .  Alamos (Table 1). . .  . .  

. .  

Table 1. 1990 Population within 80 km of Las AIamos. 

Dlstrrnce from TA-53 (km) 

D k t i o n  1-2 2 4  4 4  S l S l S 2 0  2&30 3040 4(c(o ((WIO 

N 
"E 
NE 
ENE 

E 
ESE 
SE 
SSE 

S 
ssw 
sw 
WSW 

W 
WNW 
Nw 

1 .  0 0 0 0 
0 0 0 5 6 5  0 
1 0 0 0 317 
0 0 0 1.940 1 m  

0 0 83 25 556 
0 0 0 0 0 
0 0 6,757 0 0 
0 0 0 0 0 

0 0 0 50 0 
0 0 0 ' B  0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 
0 1,435 6,535 0 0 
0 523 1,721 0 0 

. " w  0 578 579 0 0 

1990 Pop. . 
Distribution 2 2,536 15,675 2.600 2,436 

Total population within 80 km of Los Alamos is 213,000. 

0 1,136 
542 1.730 

15.352 1,009 
2,716 2,729 

1,145 6% 

o 53320 
. 293 23,151 

0 .  426 

3 18 614 

. o  315 
315 3 13 

817 mi 

0 0 
0 0 
0 0 
0 0 

21,497 85,838 

0 ' 3 6 8  
1,797 ' 221 
1,135 ' 3,846 
1,187 . 2,214 

0 1,402 
1,067 1,476 
2,443 8 
4347 95 

6,775 0 
8 3 8  33,485 
4,157 0 
2,545 . 207 

164 132 
0 3,081 

1,438 0 
64 . 62 

35.357 46,597 

Since its inception in 1943, the Laboratory's primaly mission has been nuclear wcapons mealrh and 
development. Programs include weapons development, magnetic and inertial fusion, nuclear fHion, 
nuclear safeguards and security, and laser isotope separation. Tbtrc is also basic research in the areas of 
physics, chemistry, and engineering that supports such programs. Resurcb on pcaccful uses of nuclear 
energy has included space applications, power reactor programs, radiobiology, and medicine. Major 
research programs in elementary paaicie physics arc carried out at the Laboratory's linear proton 
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acockrat&. Other programs includc' applied- photochemistry, 'istrophyski, earth &en&, eaergy 
~csourccs, nuclear fuel safeguards, lasers, computer sciences, solar energy, geothermal energy, biomedical 
and emrironmcntal research, and nuclear waste management research. Appendix A summarizes activigcs 
at the Laboratory's active Th. 

In August 1977, the Laboratory site. encompassing .111 km2 (43 d). was dedicated as a Nation81 
Envimqmenul Rcsearch Park. The ultimad goal of p r o p m s  associated with this regiorvl facility to 
ellcourage tnv i~nmenta l  rtserrch tfht will contriwr understanding of how peopk a n  k t  live in balance 
with 'aatur;! Chile enjoying the behefits &f tachnolo& P&k nsoiwc& arc available tb ihdividuals and ' 
otganizatio&.outsidc of the Laboratory to 6ciiigtc self~sqqmtcd research on ihcse s u b j d  deemed 
compatible d t h  the Laboratory programmatic mission. 

A Gml Environmental Impact Statement that assesses potential cumulative envirdnniental impacts 
assoChtcd with cumnt, known future, and continuing activities at the bboatoxy was completed in 1979. 
Tbe report provides e 'nvirokntr l  input for decisions regarding continuing aaivitica at'the kbontory. It 
also prwides more de.taikd information on t k  environment of the La h m o s  a m .  

... 

Swm Ikscription 

The radionuclide handled and released from LANL in Calendar Year-(CY) 1992 are listed in Table 2. 
Tririum is r e 1 4  as tritium oxidc and ekmcntrl tritium. Plutonium contains indeterminate mas of 
U l ~ m ,  a trallafomtion product of Uh. some of the unnium emissioaa are from open air expIosivc 

involving depleted uranium. For conservitive purposes 8 1  Mixed Fission Products 0 are 
rscmmed to be % r m .  Individual totals for Particulate and Vapor M a r i o n  Products (PNAP) emitted 
from LANL a n  be found in Tables 3 and 4. 
mms occurring at each LANL tecimial a m  are described in ~ p e d i x  A. ~k At important 

frciliritr involving nluses of ndhct ivi ty  are outlined below. Tbe loations are given in terms of 
trrhnLrl8m a d  building. This same notrtbn is used below. For exrmple, TA-3-16 b Building 16W 
Technial Area 3 (see Fig. 2 showing the technical areas at LANL). 

TA-24: The Omega West Reactor, a light water moderated and CdOM research reactor.' Activation of air 
sul?ounding tbe thermrl column nsults in the rekrse of 41Ar. 

TA-3-10 This is the Van de Gnrff accelerator in Technical Area 3. Tbe principal radionuclide handled at 
thia fa'dity is gaseous tritium (30  or HT). 

TA-3-29: Programs conducting chemical a d  ,puhlluIgical research are located in this facility. Prillcipal 
ndionuclidq are isotopes of plutonium and uranium. 

TA-lS-PHERMEX, TA-36: These facilities conduct open air explosive tests involving depleted uranium. 

TA-li-205,~TA-21-155, TA-21-209, TA-33-86,, TA-35-213, and TA41-47: Thee facilities involve the 
bandling of guuw tritium. Progrrmp include testing of tritium conml sysrms for the nuclear fusion 
progam (TA-21-155) and preparation of targets containing tritium for laser-fusion research. The Weapons 
h g h a h g  Tritium Facility (TA-16-200s) began operation in 1992. 

TA-21-3f4: This is an inactive facility that once housed programs performing chemistry wiih plutonium. 

.TA43-1: This laboratory conducts -arch in the area of biological science. Some of the experiments 
involve the use of 3 2 ~ .  

TA-48-1: The principal activities carried out in this facility arc radiochemical separptioe in support of 
the laboratory weapons testing program, the medical radioisotope production program, the Yucca Mountain 
program, nuclear chemistry experiments, and geochemical and environmental rcscarch. T h y  separations 
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Radio. 
Nuclide TA-2 TA-3 T A - 1 9  TA-16' TA-21 TA-33 TA-35 TA-41 TA-43 TA-III TA-M T A - W  .+A44 'TA-55 T&b . . 

l l -Jb I .  I Slit02 6.m- .4.29E+O2 3.l8EIOZ 1-01 2.92C42 4.21IhOI 
(.-I0 

N-I3 9.52EtO3 9.121it03 ' 

N.16 I.OBEtO3 . I WlitLJ3 ' 

0-14 I .WE*03 

Y.32 9.4113.06 

MI.'lr 8.421- 2.4oE-oB 2.74E-03 3.57E-06 2 751i03 .. 
11-234 6.12li01 . .  
11-231 1.39lioI 3.2W-05 5.2ai-05 4.17E47 2.2Jli-4W 

- .  
'1.021i*o2 I . ~ * O J  , ' 

2IllHitL)J . 
12wi*o( . .  

2.IIOE403 

. .  
( ' . I 1  i . 2 ~ ~ 4 ~  

I . Ib l i tO3 
0 - 1 s  4.43E4W . . .., 4.43littM ' .  

9 4 I I . i ~ t i .  ' 
AI-41 I.4Olit02 . 2.501'*02 . . . J.!HH;*LrZ , 

. .  . . . ,  

6 l2li-lN "' 3 i 
w238 S.92L8S I .6SEO3 1.711i-03 * p - 

f' I'd 2.73-06 8 . r n 4 7  3.5BE07 6.72E-06 5.ME47 I.ODIIW 1.121i4b 1.241i4JS 
I'/VAP 3.mm 7.33E-01 . . 7.711:-UI r f  . .  . 

. a  
'For dose cakuhtior purpwa, emissions from botb TA-I5 r d  TA-36 r~ -tvrUmcly a d d e d  lo be rrkrrcd from TA-15; bwmnr, 54% of tk U-234, U-235, wd 
U-238 emisrior, am rmm TA- I S  a d  4696 arc from TA-36. 

blW2 tritium rckrrcr fmm TA-16, TA-21, TA-41. a d  TA-53 r~ 81.7%. 12.75%. 0.5%. r d  100% uilirmoridt. lupaaikly. All r c o r i m i q  tritium mlcaitr.rrc clrmcntal 
tritium. 
WFP = Mixed Fwion Pmduc~r 
(Plutonium i r luda  h-238, Pu-239, Pu-244 Pu-241. a d  Am-241. 
'PNAP = Mixed retivation pmdrrr io t k  pnkulr vapor e. "brae &Irk 29 ndioUeukr rI TA-53 doahlrd by tig-1971n. Bt-7, r d  Br-82, a . d  20 ndionuclidcs rl 

. . .  
. 

. 
TA-48 dolniMkd by SC-75 ad &-77. ldi~id~l ndiumdik Wb f0r 1992 C Q b r i o r  Cam bc krd O. rccompmyiq hblcr. 
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Table 3. Airborne Particulate/Vapor Activation Product 
Emissions (Curies) fmm LAMPF (TA-53). in 1992 

. .  

Radbnuctide ' , . TotalCi1992 
. ._ - . . .  . . _ .  - .  . i . .  

.. .. . . .  a .  Be-7' . . _ .  . * .2.45E4Q; . .. . . ' ' a  . . . . . . . . 
. .  . . .  . .  . 

. .  

- .  N8-22 : , .. .5.32&06 
9.42503 N8-24 

sc-46 7.35Ea 
sc47 1.07E-03 

4.05844 
8.78E-05 

"-48 
cr-51 . 

Mn-52 2 . m m  
Mn-54 455E45 
CO-56 1.03505 
co-57 3.79E-05 
co-58 ' 2.62E-05 
cod0 4.40E-06 
se-75 7.21E-05 
Br-77 * 230E-03 ' 

Br-82 1.16E-02 
Xe-127 1.88E-05 

1-131 1 3 1 W  
Gd-146 8.16EQ7 
Pm-143 4.50E-05 
Tm-172 5.09845 
Lu-172 5868-05 
JA-173 ' 588E-04 
Ta-182 4.06E-06 
RC-183 1.94M5 
09-185 210- 
Hg-lW 2.70E-03 
Hg-1Wm 6.79E-01 
Hg-203 1.29- 

. .  
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Tabk 4. Airborne ParticulatJVapor Activation Product 
Emissions (Curies) trom TA48 in 19)t 

V 4  
Mn-54 

. .C9-56 . :'. co-57' 
C0-58 
G i 4  
G a 4  
As-72 
As-73 
As-74 
sc-75 
Br-n 
Cd-109 
Gd-153 
Tm- 168 
-169 
Lu-172 
RC-183 
Hg-lWm 
n-202 

4.77E-06 
1 3 3 E w  

. 2 7 3 M 6  * 
, 5 . m 5  . 

a.&w)6 

a.69- 

7 . 1 0 W '  
7.10- 

=E43 
134W3 
1.03E42 
1.69E-02 
334W3 
9.05W5 
3388-06 
1- 
3.12M6 
3 3 6 w  
524544 
121W 

. .  . .  . .  
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involve nCi to Ci (hot cell) amounts of activities and use a wide range of analytical chemic01 separation 
techniques. such as ion exchange, solvent extraction, mass .spectroscopy, plasma emission spectroscopy, 

. and ion chromatography. 

TA-53-31 Ira& facility houses the Los Alamos Meson Physics Facility (LAMPF),:a linear particle . 
acct le~tur ;  Ai&* nd;maive emisoiqlrs mul t  torn the .prbton.wm pqwiq'tbro;ugh ind*a&va&iq air . .; 

. in the berm stop and' e~rimental keas;. The &at majori& oftbe' em$Sloas'a& shoo-lived aCtihirliiin ..." 
. . I ,  . .  . .  * . : 

I .  ' ' . . . producti such'rs 1lG I*, and LY); ' - 

and enclgy pmgnms. 

. . .  

TA-554: The functionrl puqmee of. this facility is to perform special nuckar IIl.kndS research to 
develop, demonstrate, and exchange technology and to provide production support to the llrtional defense 

Section II. Air Emissions Data 

Poiat Sourre 

Table 5 bts the point souloe% at LANL h c h  &try is identified by technial area and building. Strcle 
at each building arc labeled with an FE number. Building TA-3-16, for example, h s  two stacks, a 1 4  

Table 5 also lists the efllucnt controls used on the dust points. The type of emissions co&l is noted 
in the third column. Each stack highcflideacy particulrte air (HEPA) filter is tested in place to enau~t that 
its p*k efficiency is a t  leut 99.95%. 

The population dicrtrikaion withi0 80 km of the hbontozy is given in Table 1. The dirtrrwx belureen 

The distance to thc wrest fann producing milk is 20 hn from tbe Labontory boundary.: Tbe nearest 

' and -16. 

. the point soutcc and the nearest Fcccptor is given in the Iwt column of Table 5. 

farms p d u a n g  mcIt and vegetables adjoin the Labontory boundary. 

. .  

. 
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Table 5. Release Point Description 
. .  .. . - .  . .  .. . .  . .  . .. . 

, .. . .  

Technical Ama Poiit Sourre Distance to 
. arid Buildiog . Stack ; Type of Control Efficiency Stages Receptor (d 

TA-3-29-3 

TA-3-29-4 

TA-3-29-5 

TA-3-29-7 

TA-3-29-9 

TA-3-29-V 
TA-3-35 

' TA-3-40 
TA-34  

TA-3- 

TA-2-9 FE-1 
TA-3-16 .. . . ' FE-14. . .  

TA-3-102 

TA-3-141 

TA-16-205 
TA-21-3s 
TA-214N 

TA-2 1-5 
TA-21-150 
TA-21-155N 

' :FE-16 
FE-14 ', 

-15 
FE17 
FE-18 
FE-19 
FE-20 
FE-21 
FE-22 
FE-23 
FE-24 
FE-26 
FE-27 
FE-28 
FE-29 
FE-30 
FE-31 
FE-32 
-33 
-34 
FE-35 
FE-44 
FE-45 
FE46 
FE-37 (48) 
FE-1(2) 

FE-8 _, 

FE-9 
FE-lo 
FE-13 

FEZ 
FE-18 
FE-25 
FE-6 
FE-9 
FE-lo 
FE-3 
FE-6 
FE-1(*) 
FE-3 
FE-7 
FE- 1 
FE-5 

. FE-254 

FE-26 (n) 

. .."HEpA . . ' 
W A .  '. 
HEPA' . 
HEPA 
Aerosol 95 
Awosol95 
Nom 
WOlE 

NO= 
None 
None 
Nom 

. HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
Acrwol 95 
Aerwol95 
Acrrwol 95 
HEPA 
HEPA 
None 
None 
None 
Aerosol 95 
Nom 

: HEPA 
None 
HEPA 
HEPA 
Nom 
None 
None 
NOM 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
None 

>99.95 - . * .  * 2' 
:>99.95 - '  2 

99.95 1 
99.95 1 
95.00 1 
95.00 . 1 
-N/A . NIA 
'NIA ' NIA 
NJA 
NJA 
NIA 
NJA 

99,95 
99.95 
9995 
99.95 
s99.95 
s.95 
99.95 
99.95 

, 95.00 
95.00 
95.00 

>99.95 
99.95 
NJA 
N/A 
NJA 

95.00 
NIA 

99.95 
NIA 

99.95 
99.95 
NIA 

NJA 
NIA 

99.95 
99.95 
99.95 
99.95 
99.95 
NIA 

NJA. :. 

NIA 
NJA 
NIA 
NIA 

2 
2 
1 
1 
2 
2 
1 
1 
1 
1 
1 
2 
1 

N/A 
NIA 
NIA 

1 
NIA 

1 
N/A 

1 
1 

N/A 
WA 
NIA 
NIA 

1 
. 1  

1 
1 
1 

NIA 

2498 . 

. .  Vm.6 . , . . 
1,350.6 ' .* ... . 

993.0.' : ' ,  

-993.0 . .  
993 .o 
993.0 
993.0 
993.0 

, 993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 * 

993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 

1035.2 
993.0 
9803 
9803 ' 
9803,  
9803 
9803 
980.3 

11635 
11635 
940.6 
940.6 
940.6 

5271.9 
429.7 
461.3 
461.3 ' 

4927 
538.4 
673 .O 

~ ~~ 

*Stack unmonitored for effluent release. 
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Table 5 ( C o d  . 

Technical Area Polnt Soume Distanceto ' 

. .mid Building Stack Type of Control Ertickncy Stages Receptor (m) 

. .  Nom . N/A N/A 6443 . 
. .  .. . : . -99.95. : i . .  . .a43 . _  

. TA-21-257 
TA-21-3 13 

TA-2 1-3 14 

TA-21-3 15 
TA-21324 
TA-3346 
TA-35-7 

TA-35-213 
TA41-1 
TA414 
TA43-1 

TA-48-1 

TA-50-1 

TA-50-37 
TA-5046 
TA-50-69 

TA-53-1 
TA-53-3 
TA-53-7 
TA-54-2 

TA-554 

' F E 4 .  .. . . '  . .  
FE-1 
FE-2 
FE- 1 
FE-7 
FE-1 
=lo 
FE-6 (11) 
FE-2 
FE8 
FE-5 
FE4 
FE- 17 
FE-9 
FE-10 
FE-12 
FE-34 
FE4 (11-14) 
FE-15 (16) 
-38 (37,39,40) 

-51 
FE-54 
FE60 
FE-1 
FE-2 
E-3 
FE4 
FE-17 
FE-19 
FE-23 
FE-25 
FE-27 

FE-1 
FE- 1 
FE-2 
FE-3 
FE- 16 
FE-3 
FE-2 
FE- 1 
FE-2 
FE-2 
FE-5 (8.16) 

FE-45 (46) 

=1(2) 

. NQIIC 
HEPA 
HEPA 
HEPA 
HEPA 

. HEPA 
HEPA ' 

None 
None 
HEPA 
None 
HEPA 
None 
None 
None 
None 
None 
None 
Nom 
None 
None 
HEPA 
HEPA 
HEPA 
None 
Aerosol 95 

N/A 
99.95 
99.95 
99.95 
99.95 
99.95 
99.95 
N/A 
N/A 

99.95 
N/A 

>99.95 
N/A 

. N/A 
NIA 
NIA 
NIA 
N/A 
N/A 
NIA 
NJA 

99.95 
>99.95 

99.95 
N/A 

95.00 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 

12 

>99.95 
B99.95 
>99.95 

99.95 
>99.95 
>99.95 
>99.95 

. >99.95 
>99.95 

99.95 
99.95 

>99.95 
99.95 
99.95 
99.95 

>9995 
99.95 

>99.95 
>99.95 

1 
1 
1 
1 
1 
1 

N/A 
N/A 

1 
N/A 

2 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
NIA 
N/A 
N/A 

1 
2 
1 

N/A 
1 
2 
2 
2 
1 

. 2  
2 
2 
2 
2 
1 
1 
2 
1 
1 
1 
2 
1 
3 
3 

2 1  9: 

w3. 

.434.3.  
444.3 
471.9 
471.9 
4955 
392.2 

2443.4 
13383 
13383 
991.0 
1213 

513 
513 
513 
513 

. ,7243 
7243 
7243 
7243 
7243 
7243 ' 

7243 
" 1110.4 

1110.4 
1 110.4 
11 10.4 
1110.4 
11 10.4 
11 10.4 
1110.4 
1110.4 . 

1118.3 
1195.3 
1175.4 
1175.4 
1175.4 
932.3 
800.0 
9424 

1912.9 
1912.9 
'977.3 
9773 

- 568.7 :. 

2148 
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The pint sources listed in Table5 wen consolidated into grouped SOU- to simplify the d e  
calculations. The assumptions used in the combining of various sources for u c h  group maximizes the 
estimate of the dose to LANL's maximal exposed individual (MEI). Table6 lists the Technical h a s  
listed within uch group source. .The top1 amount of radionuclides modeled from'uch gr&uped.sourcc is . . . .  . .  .' . . .  ..... . .  . . .  . . . . . . .  ... . .: . .  . .  

. . . .  . . .  . . .  . .  
. .  

. . . . .  
. .  

. . 'giveninTablc.7.. '. " . 

.- . 
. . -  

. .  .- 
. .  . .  . .  . .  

Tabk 6. Cmupkd Sources 

Point Souire Distallec to 
Tcchnid h a  Croupel Source . ME1 (m) 

TA-2,41 LA-1 4,632 
TA-3,16 LA-2 6.432 
TAr33 LA4 l o r n  
TA-21,35,43 
48.50, and 55 LA4 800 

TA-53 LA4 800.  
TA-54 LA-7 5.184 

~ 

For type of control and eRicienciu see Table 5. For example, for tbe 
grouped muroc LA-1, stacks listed for TA-2 IIC designated TA-ZXX a d  
shcks listed for TA-41 arc designated TA41-XX. 

13 2 I 9 O G 6 5  
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Table 7. Point Soume Rdonuclide 
Annual Quantity 

Source Radionuclide (Ci) 

LA- 1 

. .  . .  . . . .  . . . .  . . , .i .. . .  
_ .  

. .  . .._ . .  
i . .  1 .  

I . .  
I 

LA4  

IA-5 

, 

I. 

I 

H-3 (oxide) 1.46E+00 . 

. .  :. 
. .  . . .  . 

H-3 (gas) 291E+02* 
1.4OE+O2:'. ' 

. .  . .  . .  .. AX41 
. .  . . 

. .  
H-3 (oxidej. i. . &&oo . .  

H-3 (gas) . 
Sr-90 
Y-90 
U-235 

' . Th-231 
u-238 

Th-234 ' 

h-234m 
pu-239 
Pu-241 

Am-241 

H-3 (oxide) 
H-3 CBaS) 
H-3 (oxide) 

P-32 . 

V48 
Mn-54 
(3-56 ' 

co-27 , 

-58 
G c a  
C i r 4  
As-72 ' 

As-73 
As-74 
se-75 
Br-n 
(23-109 
Gd- 153 
Tm-168 
-169 . 

Re- 183 
Hg-197m 
a-202 , 
Sr-90 
Y-90 

' u-235 
Th-231 
Pu-239 
Pu-241 

Am-241 

€I-3 rn) 

LU-172 

14 

1.14E+02' 
8.42- 
8.42E-06 
139- 
139E-04 
5.92E-05 
5.93E-05 
5.92E-05 
2.73E-06 
1.45E45 
l.82EM 

3.18E-00 . 

3.15E+02* 

557E+O1 
4.75E+02' 
9.41E-06 
4 . m  
1 3 3 W  
2.73E-06 
5.77E-05 
8.45E-06 
7.10E-04 
7.10E-04 
8.69E-04 
256E-03 
1.34E-03 
1.03E-02 
1.69E-02 
3.34E-03 
9.05 E -05 
333E-06* 
1.82E46 
3.12&46* 
3.36E-04 
5.24E-04 
1.21m 
2.74E-03 
2.74E-03 
5.24B-05 
5.24E-05 
9.62E-05 
5.10E-05 
6.42B-07 

2 1 9 6  !., ' ='* 3 4 6 
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Table 7 (Cont) . .  

Annual Quantity 
Sourn Radionuclide (Ci) 

* .  

. . .  . .- . . . .  . . .  . . . . .  : -* LA4 
. . .  . .  

. . .  

LA-7 

. c-lo 
G11 
N-13 
N-16 
0-14 

' 0-15 
H-3 

Ar41 
Be-7 
Na-22 
Na-24 
sc-46 
sc47 
V-48 

cs4 1 
Mn-52 
Mn-54 
co-56 
-57 
co-58 
Cb-60 
se-7s 
Bc-77 
Bra2 
XC-127 

1-131 
Gd-146 
Pm- 143 
Pm-172 
LU-172 
LU-173 
Re-183 
Ta-182 
09-185 
Hg-197 

Hg-197m 
Hg-203 

PU-239 
PU-241 

Am-24 1 

280E43 :. ' 

' . 1.28EM 
9.52843 
LOBE43 
1.06E43 
4.43E+04 
4.21E+01 

' 250B+02 
2.45E-02 . 
532E-06 
9.42E-03 
7.358-06 
1.07E-03 
4.05E-04 
8.78B-05 
2 . m  ' 
455E-05 
1.03E-05 
3.79E-05 
2 . 6 2 w  
4.40E-06 
7.21B-05 
230E-03 
1.16E-02 
1.88E-05 
131E-05 
8.16E-07' 
4.50E-05' 
5.09E-05' 
5.86E-05' 
5a8E-04' 
1.94E-05' 
4.06E-06 
2.10E-04 
270E-03 
6.79E-01 
1.29- 

.1.00E-08 
530E-08 
6.688-10 

. .  

. .  
. . . . . .  . .  

*These radionuclides ace not included in CAP-88. 
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Non-Point Sourcts/Radionuclies 
There a n  a variety of.non-point sources within tbe 111 km2 of land area occupied by IANL. 

Presented in Tabk 8 is a list of the possible non-point sources at LANL. Other non-point sources may 
exist. 

. .  Given in Table 9 is.the annual quantity emitted for each non-point source desimted in Table 8. The 
. . .. _. , '  

. ,  . .  . .  .. . . . .  . . . .  . aniual quantity emiaid is fiot known for a 1  &e non-point Sourdts. 
. .  . .  

. - .  . .  
.. . 

. .  . .  

Table 8. Non-Point Sources 

Description ' Technical Amas Soum # 

Radioactive Materials at Active 
Storage and Disposal Sites. 

Residual Radionuclides at Inactive 
Stonge and Disposrl Sites 

~ n n u r ~  Dynrmic involving 
Radioactive Materials 

M d w l  Radionuclides at 
hadive Firing Sites 

Annual Radioactive Liquid Emuent 
Rckrres to Holding Ponds 

Residual Radionuclides in 
HoldingPonds . 

Annual Radioactive Liquid 
EMuent Rcluses to Canyons . 

Residual Radionuclides 
in Canyons 

Fugitive Emissions fmm 
Opemting Facilities 

Fugitive Emissions h m  Facilities to 
bc Decommissioned and Decontaminated 

TA-54 LA4 

TA4, TA-21, TA-33 LA-9 
TA-49, TA-54 

TA-15, TA-36 . LA-3 

TA-14. TA-15, TA-36, LA-1'1 
TA-39 

TA-53 LA-12 

TA-53 LA-13 

TA-50 LA-14 

TA-2, TA-41, TA-45, L A k  
TA-50 

Lab-Wide , LA-16 

TA-21, TA-33 LA-17 

16. 2 ! 9 c') I; :; 6 8 
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Tabk 9. Nan-Point Source Radionuclides 
and Annual Quantity Emitted 

* .. . . .  

Annual Quantity . .. smw= . .  Radionuclide. (a . . .  . .  
. . .  

. :  . .  - .. 
. .  

. .  , 
. .  .. .. 

' .. 
. .  - . .. 

. .  .-- 
."LA-3 .' . u-z34 ' ' . 6.128-04 

u-235 3.21EM ' 

Th-231 3.21845 . 

u-238 1.658-03 
Th-234 1.65W3 , 

Pa-234m 1.65B-03 . +. LA-8 

.+ LA-9 

+I LA-1 1 

LA-12 H-3 (oxide) 5.OE t00' 

LA-13 ** 

LA-14 H-3 (oxide) l.OE+Ol 

LA-15 + .  .* 

LA-16 . ++ 

LA-17 I'. +. 
+IdentiGation of the types of radionuclides rrlused by tbese sourocs 
bas not been compktcd. 
++Chndcription of the airborne tmissions'from these sou1cc8 hrs 
not beto completed. 

. 

, 
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' Section Ill: Dose Assessment ' 

The management and quality assurance of the stack monitoring data is provided by the Radioactive Air 
Emissions Management (RAEM) team and the dose assessment is provided by the Environmental Health 
Physics team at LANL. 

. .  Description of Qos+ Model . . .  .. . 

1: Muded.using P&& to p n p m  ihe input filc~to'AIRDOS2 and using thc DARTAB prepmxswr to. 

; . a .  
.. - .. 

.. .. . All d o k a l c u h ~ o m . w e n  ptrfdimcd with the &inframe CAP-88 version &.@RDOS. This p m d c n  

* pnpare thc dose conversion factor idput fiie for DARTAB2. The calculations used dose conversion factors 

' . . . ' 

7 

. .  . .  

taken from the RADRISK data bnsc that was distributed with the CAP48 program. 

Development of Source Term 

unexplicit nahln of some of the stack monitoring data. 
Tbe source term developed for input to the cAp-88 d e  h s  added consewatism to account for the 

For example, plutonium (Pu) stack emissions an determined via ~IOSS alph wunting, 'and all alpha 
will be detected, exocpt for ah, 

a beta emitter. In addition, any a1Am (progeny of p m n t  in the sample gets reported as h. The 
isotOpic compositions developed for input to the code a n  based on avenge isotopic ratios of Pu used at 
LANL. Iechtdcd in the source term a n  estimated emissions of u1Pu and even though thtse 

Similar comervatism is applied to the development of the SOUICC term regarding emissions data for 
unnium. tritium. a d  mixed fmion products. Coaqucntly, the radionuclide type and amount npod by 
the RAEM program (Tables 2.3, and 4) may appear to differ h m  thc source term developed for CAP48 
(I'abk 7). 

Summary of Input Parametcls 

E€€cctive dose equivalents to the ME1 wen calculated for all 1992 LANL radioactive emissions. 
sool~ces WM placed in six geopphical groups, and doscs resulting from the SOUICC emissions wen 
evaluated using the meteorobgial data most approphte for that source. The sources given in Tabk 10 
represent a consolidation of mon than 80 nlusc points from LANI.,, The combination of release points 
into groups of sources simplifies the dosc a h l a t i o m .  The rs~umptions used in the combining of various 
sources for each group maximizes thc estimate of the dosc to the MEI. 

, activity is assumed to be Lrom Pu. The dotopes ah, 3% and 

* '  wtopea a n  not reported by the RAEM program. 

! 

' 

Table 10. Sources of radioactive emissions and meteorological tower 
used to estimate the resulting radiation dose. 

. 
' 

!3oam# Sou= . Meteorology Tower 

LA-I. TA-2.41 TA-53 

LA4. TA-33 ' TA-54 
LA-5. TA-21.35.43, 

LA-2. ' TA-3 T A 4  

48,50, and 55 TA-53 

LA-7. TA-54 TA-54 
LA-6. . ' TA-53 TA-53a 

.. 
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The critical nccptor location is different for each geographical group. However, since over 95% of the 
yearly MEI dosc was found to rcsult from emissions from LAMPF (source LA-6. above), the ME1 location 
for LAMPF is used for all the dose assessments. This location is a business office app&ximately 800 m . 

. .  . . .  . .  "E of the,&AWF'stack. Not all sources at LANLart within 3 kmpf.ais l ~ , t i o n :  ' ' 

. : . . ' 
'. . . exception is source iA-5. All'soum LA4 releases were conscrvatjvel~8!~Um~d to &cur at TA-53. This 

The Aa&&hipsof the A p t o r  loation to the &urn kkasc-points arc given in Table 11. ..The ody  . ... . 

simplification maximizes the effective dose to L A N L ' s  MEI. 

Tabk 11. Stack dlmeasions and ME1 receptor locations used in the dose assessment. 

Stack Stack Exit ME1 Location 
Source Height (m) Diameter (m) Velocity ( 4 s )  and Distance (m) 

LA-1 ' 

IA-2 
LA4 
LA4 
LA4 
LA-7 

0 
15.1 
22.9 
305 
305 

1 5  

0.91 0.1 
1.00 . 0.1 
0.56 10 
0.91 10 
0.91 10 
0.28 5 

E' 4632 
.E 6432 
N '  1ou)o 

"E. 800 
" € 8 0 0  

.NNw 5184 

Meteorology data used to alcuttc the effective dosc equivalent from TA-53, LAMPF, only iacluded 
data collected during the time pcriod when LAMPF was operating (from June 1 to October 1992). This 
data has been designated TA-Sk in the tabk above. W i d  nwe data for the entiFe year was used for 
calculation of effective dose equivalents b m  all other sources. 

The following Gve tabla contain stability array data which rtpmcnts the wind spedd and dimtion 
frequency data used. 

. .  
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1992 Data from TA-6 Meteorology Tower 

. Slabilily A 
Slability D 

l n  
-2  n i i .  
3 ... ne 
4 .' elm . 
S . - e  

. 6  ' m  
S? 

8 sL(I 
9: s 

10 ssw 
11 LW 
12 . W W  
13 w 
14 wnw 
15 nw 
16 n w  

. T .  

0.001 1 
0.0023 
0.0052 
0 . m  
0.0120 
0.- 
0.0087 

0.0018 
0.001 5 
0.0012 
0.0007 
(xooo7 
0.0010 
0.001 1 
O.ooo(1 

omn 

o.ooo1 o.oo00 0.0000 
..o,om4 0.0000 ' o.oo00 
.0.0019 - 0.0000 0.oow 
.0.0058..0.oo00~ o.ooo4 
om32 om00 o.oo00 
0.004a 0.0000 o.Oo(10 
0.0074 O.OOO2 OlooaO 
0.0072 . 0.0003 o.oo00 
0.0031 o.ooo2 0.0000 
0.0011 0.- 0.0000 
0.0041 0.0000 0.0000 
o.wo2 0.0000 o.oo00 
0.0005 0.0000 0.0000 
0 . m  0.0000 0.0000 
0.oOw o.oO01 0.0000 
o.ooo8 o.oO01 o.oo00 

O.oo00 
O.oo00 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 
0.0000 
O.oo00 
0.0000 
0.0000 
0.0000 

O.oo00 
0.- 
0.0000 
Ox#oo 
0- 
0.0000 
O.ooo(1 
0.0000 
0.0000 
0.0000 

om1 5 
o.o(IpB. 
0.0071 
0.0124 
0.01Y 

0.0162 
0.0152 
0.0085 
0.0028 
0.0019 
0.0008 
om1 1 

0.aazO 
0.0015 
0.1043 

' qolro 

om14 

1 n 

ne 
nm 

all. 
e 

em 
ssa 

S 
u w  
sw 

W W  
W 

UW 

nnw 

sa 

n u  

0.01 15 
0.0092 
0.0075 
0.0053 
0.0061 
0.0053 
0.0044 
0.0061 
0.0089 
0.0094 
0.0083 
0.0065 

' 0.0064 
0.0067 
0.0089 
0.0092 

0.0088 
0.OoBb 

0.0016 
0.0028 . 
0.0014 
0.0032 
0.0100 
0.01 87 
0.0183 
0.0105 
0x1090 
0.0091 
0.0149 
0.0092 

!%E 
0.0018 
0.0051 
0.- 
O.oo00 
O.WO2 
0.0003' 

0.- 

0.0001 
O.oo00 

0.0000 
0.0000 
O.oo00 
O.oo(w 
0.0005 
O.OOO9 
0.0028 
0.- 
0.0102 
0.0037 
O.OOO3 

O W 2 2  

O.Ow0, 

0.0000 
0.m 
O.oo00 
0.0000 
O-QO 
0:ooOO 
0x)Oo 
0.0000 
0.0000 
0.0000 
0.- 
0.0WO 
0.0010 
0- 
O.oo00 
0.0000 

,0.0000 
0- 
0.- 
0- - 0 . m  
-0.oOaO. 
O.oo00 
0.0000 
O.oo00 
Ox#oo 
OAoOo 
O.oo00 
0m1 
0.0014 
0.0000 
0.0000 
TOW 

0.0226 : 
9.02so o.mn . 
0.- . 
0.0079'.  

... 

0.- 
0.0057 
0.0107 
0.0pb 
0.0331) 

O.oo00 
0.0014 
0.0032 
0.0053 
0.- 
0.0067 
0.0141 
0.01 71 
0.0129 
0.0014 

8 
9 

10 
11 
12 
13 
14 
15 
16 

0.0337 
0.0288 
0.0304 
0.0466 
0.0101 
0.0201 
0.3015 

TOW . .  
t 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

n 
n m  

ne 
elm 

e 
em 
n 

8 
U W  
sw 

WSW 
W 

WllW 

nmr 

s n  

n u  

O.ooo5 
O.ooo9 
O.Oo20 
0.0032 
0.0035 
o.oo01 
0.0021 
O.Oo20 
0.0017 
0.001 1 
0.0007 
O.WO3 
0.0003 
0.0003 
O.wo2  
O.OW4 

0.- 

0.0028 
0- 
0.0031 
0.0015 
0- 
0- 
0.0089 
0- 

O.oo00 
O.oo00 
0.- 
0.0012 
O.ooo9 

0.0012 

omii 

o.oO01 
O.ooo1 
0.- 
0.0000 
o.mo1 
om01 
O.ooo1 
0.0021 
0- 
Om17 
O.OOO@ 
O.OOO3 
o.oO01 
0.0002 
0- 
0- 

0.0000 
0.0000 
O.oo00 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 
0- 
0.0000 
0.0000 
0.WW 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
O.oo00 
0.0000 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 
0.0000 o.oooo 
0.0000 
O.oo00 
O.oo00 
0.0000 
0.0000 
0.0000 

0.0000 0.0011 . 
0.0000 0.0093 
0.0000 0.- 
0.0000 0.0081 
0.0000 om72 
ox#oo 0.oOw 
O.ow0 0- 
0.0000 0.0121 
om00 0.0121 
om00 0.- 
0.0000 0- 
0.WW 0.0014 
0.0000 0.0012 
O.oo00 0.0013 
o.oo00 0.0010 

Tow 0 . m  
o.oo00 o m i s  

1 
2 
3 
4 
5 
6 
7 
8 '  
9 
10 
11 
12 
13 
14 
15 
16 

n 
M. 
I). 

w 
e 

.y 

u. - 
sw 

W W  
W 

ylllw 
nw 
My 

n 

0.0063 
0.0035 
Om18 
0.0010 
0.001 1 
0.0012 
0.001 1 
Om16 
0- 
0.0044 
0.0057 
0- 
0.0044 
0.0047 
0.0062 
0.0067 

0.0029 

0.0003 
0.0000 
o.mo1 
o m 1  
om01 
0-1 
O.ooo5 
0.0025 
0.0059 
0.0149 
0.0116 
0.0107 
0.0255 
O m e l  

om14 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0- 
0- 
O.WS7 
0.0013 
o m 1  

0.0000 
0.0000 
O.oo00 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
O.oo00 
O.oo00 
0x1007 
0.ooOO 
0.0000 

0.0000 o.oooo 
0.0000 
0- 
0.0000. 
0.0000 
OBWO 
0.0000 
O.oo00 
0.0000 
0.0000 
O.oo00 
O.oo00 
0.0000 
0.0000 
O.oo00 

0.0000 
O##o 
0- 
QOOOO 
0m00 
0- 
O##o 
0m00 
0- 
9- 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
TOW 

0.0093 
0.0017 
0- 
0.0010 
0.0012 
0m13 
0.0012 

0- 
0- 
OD1 17 
0.- 
0.0198 
0.0210 
0- 
0.0158 
0.1560 

0m17 

slabirly c 
SlrbiyyF 

0.0000 
0.0000 

0.0000 
OlKyyl  

0.0029 
0.0071 
0.0107 
0.0073 
0.0097 
O m  
0.0019 
0.0160 
0.0208 
0.0153 
0.0094 
O.oa68 
0.0049 
0.0043 
0.0062 
0.0022 
0.1481 

1 
2 
3 
4 
5 
8 
7 
8 
9 

10 

0.- 
0 . m 1  
0.oOp 
0.000s 
O.OOO8 
O.OOO9 
O.OOO9 
0.001 1 
0.0014 
0.0026 
0.- 
0.006s 
0.0100 
0.0091 
0.0101 
0.0070 

0.- 
0- 
0.WW 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0001 
O.oO0f 
O.OOO5 
0.0051 
0.0293 
0.0321 
0.01 19 
0.001 7 

OXWXWI 
0.0000 
0.0000 
O.oo00 
0.0000 
0.- 
O.oo00 
O.oo00 

' o.oo00 
O.oo00 
0.0000 
0.0001 
0.0019 
0.- 
0.0000 
0.0000 

0.0000 
0.0000 
0 .0000 
0.0000 
0.0000 
0.0000 
o.oo00. 
0.WW 
O.oo00 
O.oo00 
O.oo00 
O.oo00 
0.0000 
O.oo00 
0.ooOO 
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Compliance Assessment 

The effective dose equivalent to the maximal exposed individual from the h Alamos Natio,ml 
Laboratory for 1992 operations was 7.9 mrcm. Presented in column NO of Table 12 are the dose estimates 
to LANL's MEI for each of the grouped point souras  at LANL. Also givenin Table 12 b the dose to the 

include d& fmm routine emissions as well as any \mnplalriLed'rcIesses~. . '.. . 
. .  MEI for-each group, since the Iqation ii not always.tpe same u .the W M E I : ' .  Tbt.akulr@d:dos& . . .  - . . .  . - ' .  . . .  .. . . 

. .  
" . .  . .  . . . '  '. '. . _' . . .  . . _  .. . 

Table 12. 1992 Doses by Source 

LA-1 6.10843 7.86E-02. 
LA-2 1.64E43 l.lSE42 
LA4 9.01E46 8.59B-05 
LA-5 1.12E-02 1.12M2 

' LA4 7.838+00 7.838+00 
LA-7 4.06848 230846 

I 
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clprincption of C;rtitieation 

-.. 

Data from the Laboratory's cumnt effluent monitoring program indicate that Laboratory operations arc 
in compliance with the EPA s$andard found in 40 CFR 61.92. Monitoring results from the Laboratory's 
environmenml surveillance program, which includes both ambient air monitoring and exttrtbl penetrating 
radh!ion'musunments, support this finding. Tht'standard sratcs that emissions from Department of 

.. . Energy XIalitics Sball not e& tbdse am-  tha~~ul i i .cruse &y orember d the piblk to receive in 

the Iibontory is n& Ibk to demoistr&-compliance with-€PA stack moriitoringstack requirements found 
in 40 CFR 60.93. EPA and DOE are negotiating a federal facilities compliance agncment to bring the 
IAoratory into compliance with the nquircwnts of 40 CFR 60.93 and 61.93. W E  bas submitted a draft 
action plan and ajpemcnt to &PA for review. 

. 

. .  . .  . . 
. .  any y u s i i c ~ t i y e  dose cquivriint qflb-mnm/yr: +io+e!, as pricviops~y icported iiiiht 1991 rep;~rt, -; . .  

- r  
. 

I certify under penalty of law that I have pe&mally examined and am familiar with tbe information 
submitted herein and based on my inquiry of those individuals immediately lcspoasible for obtaining thc 
infomution, I believe that the submitted infomation is true, accurate, a d  complete. I am aware that tbere 
aLt signifiant penalties for submitting false infomation including tbe possibility of fine and imprisonment 
(see, 18 us.c, 1001). 

DWS, Owner 

n 
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' Se'ction N. Additional Information: . .  

. Construetiom and Modifications 

The Advanced Technology Assessment Center (ATAC) pmjed .(also known as the Independent 
hhnagCmCllt Activities Facilities) began opeption in 1992. The ATAC facility had been previously 
ixemptcd. . G m  aRp.%! by tk EPA .on J?nm.ry 27; i-.  his emject -involves ux &.-tion of , 

. yrheads  cowning 'smafl quantitH-of depleted UhNUni. ThC nuxlmum off-site dose :was a k u k t d  td 

The Weapons Engineering'Tritium Fakility began operation in 1992. Constnrction of this facility was 
completed in November of 1984, prior to tbe EPA radioactive air emission standards for DOE facilities. 
The maximum off-site dose was calculated to be 0.002 mredyr.  . 

S i  LANL was in noncompliance in relation to certain provisions of 4OCFR61, ag other 
construction projects a d  modificatiolrs having the potei~tial to release radionuclides to the atmosphexe 
vkre submitted to the EPA for a p p m i .  ' 

. .  . . . 
. 

- .  . . . .  . . b;. 0.84 mocm/yrto.~tlii'lungsPi . - . .  

' 

Unplsnn& Releases of Airborne Radbnuclidc 

Thorium Release at TA-3, Sigmr'Facility. Measurements taken from July 31 to August 7 showed the 
release of 9.9 uci  of % in secular equilibrium with progeny. Tbe resulting dose to members of the 
public were estimated using the meteorologial conditions during tbe time of the mkrse (€PA, 1990). The 
maximum effective dost q u i v a k i  to the nearest off-site k a t i o n  was aicuttcd to be 3.4 X mnm. 
The dose to LANL's Maximum Exposed Individual location (East Gate) was 35 X lo4 m m .  

Airborne Tritium Release at TA-53, LAMPF. On September 18,1992.20 Ci elemental tritium gas was 
. nkrsed from TA-53, 1 96 was assumed to be subsequently oxidized to tritiated warm (Brown 1990). 
Potential doses wae alcuhted using an atmospheric dispersion d e l  that included wind specd and 
direction characteristics at the time of the rekase (LL,NL, 1990). The maximum effective dose equivalent 
to tk nearest off-site loation and to L A " s  ME1 at East Gate was alcutted to be 0.08 mrem, which is 
0.8 96 of tk EPA's 10 mxem/yr radiation limit from tk air pthwry. 

Airborne Tritium Release at TA-53, LAMPF. On September 24,1992.20 ci elcmentrl tritium gas was 
xekrsed h m  TA-53,l 96 was assumed to be subscquently oxidiztd to tritiated water (Brown 1990). 
Potential doses were calculated using an atmospheric dispersion model that included wind spced and 
d i d o n  characteristics at tk time of the nhsc (LLNL, 1990). -m maximum effective dose equivalent 
to tk ncrrrst off-site loation and to LANL's ME1 at East Gate was alculatcd to be 0.04 mrem, which is 
0.4 96 of the EPA's 10 mxem/yr radiation limit from the air pathway. 

Above Normal Release Rates at TA-48, Radiochemistry Site. During the period of October 29 to 
November 20, higher than average rekase rates were noted for stack M. "he activation products 7*As 
(0.6 mCi), 73As (1.4 ma) ,  7*As (1.1 mCi), 75% (1.8 mCiX and 68GeP%a (0.6 mCi) were xeleased during 
the three week time period. Potential doses were calculated using an atmospheric dispezsion model that 
included wild speed a d  dircction characteristics during the release @PA, 1990). Tbe maximum effective 
dosc equivalent to the nearest off-site location was calculated to be 8.7 x nuem. The dose to IANL's 
Maximum Exposed Individual location (East Gate) was 1.1 x loJ mrem. 

Above Normal Release Rates at TA-3, Sigma Facility. During the period of October 30 to November 
6, higher than average nlease rates were noted for stack FE-26. Apprbximately 0.6 uCi of was 
released during this time period. Potential doses were calculated using an atmospheric dispersion model 
that included wind speed and direction characteristics during the xekase @PA, 1990). The maximum 
effective dose equivalent to the nearest off-site location was calculated to be 6 5  X mrem. The dose to 
L A N L ' s  Maximum Exposed Individual location (East Gate) was 2.3 X lo4 mrem. 

Tritium nlease at the E T A  facility, TA-21. On November 13, an estimated 2 mCi of tritium was 
accidently released inside a laboratory and subsequently vented to the stack. The relu%e was judged to be 
insignificant when compand to the normal stack emission rate of 1 Ci/d. 

' 
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' h e  doses from the Unplanned n l e k  a& included in the total hid dose given in the Compliance 
Assessment scdion ofthis repon. . .  

Dose Assessment for Non-Point Sources 

S a m  LA-3 
During CY 1992 thm were a nimber of open air.explosivc.tcsts involving depleted unnium. Ten . . . pem!ntof the dcpleiedpianium'ised igtbe.Urpl&ve tcsting is'r&umed to beco& a e d i i z c d  @ah1 mnd ' ' .  

doses~totbc ncartJt public receptor ( S o u ~ ' M € t )  and to W s  MEI locotion (East Gate) in prtsentd in 
Table 13. 

. .  . .  .. . - .. ' . .. 
.. . . I  . ' 'Jo&h;'1977).:.The and amount of hdionuclides released during CY 1992. is listed in Tmble.9. ..)%&. . . .  . ' .. 

S a m  LA-12 
This source of fugitive emission is from a holding lagoon at TA-53. The lagoon bas no outfall but may 

. , contribute tritiated water vapor to the atmospbcn. The total estimated nkwe thm opentions at.TA-53 to 
&-lagoon in 1992 was 5 Ci as oxide form. The entin release to the lagoon was assumed to enter the ' . 

atmosphere. . .  
savor LA-14 
This source of diffuse emission is from Mortandad Canyon. The outfall to tk liquid waste t~ertmcnt 

fhality empties into this canyon. Thc estimated tritium release from qxntions at TA-50 to Mortardrd 
canyon WIS 10 Ci as oxide form. The entire release was assumed to enter the atmosphere.: 

Savor LA&, U-9,11, 13,15,16, & I7 
Identification of the types of radionuclides released by these sources has not been completed. 

Cbamctcnzation of the airborne emissions is also incompkte. 

Tabk 13. 1992 Dose Estimates'from D i k  Sources 

LA-3 ' 

LA4 
LA-9 
LA-11 
LA-12 
LA-13 ' 
LA-14 
LA-15 

.. LA-16 
. .  LA-17 . .  

8.99E3 
8 

8 

8.30E-4 
8 

1.40E-4 
8 

8 

5.41E-2 
88  

88 

88  

8308-4 
88  

8 8  . 

*Characterization of the airborne emissions from these sources 
has not been cbmpkted. 
**Location of nearest offsite ME1 has not been determined. 
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Environmental Monitoring 

The Environmental Protection Group operates an exteniive environmental monitoring network. This 
includes a number of environmental monitoring stations located at the ME1 location. These consist of, a 

.&Work of 120 LiF thermoluminescent dosimeters, a continuous!y operated air-sampler, and h - s h  gamma 

' & & e n ~ h o n s  a d ' t h e  radiation cxposurc'nte, k u l t s . f r o m  the monitbring sbowea the total & a s h  
disc to tk le& (ban one-half.of the modekd d- given in this'repart. 'Rliults a; published by the 
Environmental Protection group in.thc annual Environmental Surveillance report for LANL 

. I .  

. detedod. Tlq combinatiod o f . ~ , ~ m e i ~ ~ m e n b ' s y s k m s  allows for  monitonw of radionuclide air ' ' ' 
.. .. 

. 
' 

,Supplemental Information 

1. Colleaive effective dose equivalent for 1992 point source releases: 1.4 person-rem/year 
2 Compliance with Subparts Q and T of 40 CFR 61: Not Applicable 
3. Rn-220 emissions: Not Applicable 
4. Rn-222 emissions: Not Applicable 
5. Status of compliance with €PA effluent monitoring r e q u k c n t s :  LANL is cumntly in 

ruoxmmpliancc status with €PA effluent monitoring requirements. On November 27,1991, and 
November 23,1992, the €PA issued notices of noncompliance to the WE. Thc DOE a d  €PA 
must enter into a Federal Facilities Compliance Agrtement (FFU) to bring thc bbontory into full 
compliaacc with these regulations. 

In M a y  1992, tbc bbomtory csbMished the Radioraive Air Emisrionq hhuagement (RAEM) proenm 
to ensure that reliable data are colkcted from Laboratory stacks and to take a pmactive approach to 
controlling the Laboratory's radioadive air emissions. The RAEM Prognm plays a management and 
amdualion role in fulfilling this mission. 

RAEM Program activities arc divided into five general functions: 

prognm development a d  administration; 
\ 

operations; 

quality a s s w a m  and quality control; 

data management,'reporting, and document control; and 

special studies. 

Various actions in support of the RAEM Program mission were taken in each of these a p s .  

The RAEM Program is preparing an updated Remedial M i o n  Plan to be used in the FFCA negotiation 
process. Some of the issues t k  Remedial Action Plan will address include: 

the number of emission points subject to continuous monitoring requirements; 

the number of emission points thot do not comply with Sedion 61-93@) rcquirrmens; 

. *  cost for upgrading emission points in noncompliance; and 

site specific periodic c o d h a t o r y  measurement plans. 

The RAEh4 program had previously submitted to the €PA a Remedial plan on March 12. 1992. and a 
Compliance Action Plan for the LAMPF facility on January 29,1993. 
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APPENDIX A 

DESCRIPTIONS OF TECHNICAL AREAS AND 
THEIR ASSOCIATED PROGRAMS , 

. . .  ' 
katiotiSmfJhe tecbriikl aiers (T'Asjopk'eted by thc LaboGtdrY,lp Lds Alamoe County 9k shoG in' . . . . . .  . . I . . ,  0 .  

. .  . . . .  . .  . .  . . . .  .. . . . . .  . .  . .  
. ; Fig; 2.- The &in prog&ns condu&d bt  hch'of the areas a n  listed in* Appendix. 1 ,  * . .  ' 

. .  
i - . .  

-. . . .  ; .  . 
. .  . .  :. 

, T A - i  Omega Sik: Omega West Reactor, an 8-MW nuclear research Fuctor, is loatcd hen. It serves 
as a rcscrrch tool by providing a source of neutrons for'fundamcntal studies in nuckar physics and 
a k t t d  kids.. 

TA-3, Core Arcrr. In this main technial rrca oft& hbontory is the Administration Building that 
contains tk Director's office and administntivc offi and labontorks for seven1 divi+ms. Other 
buildiqp house the central computing facility, materials division, science museum, chemistry'and 
mrtenrls Scicncc laboratories, physics laboratories, technial shops, cryogenics hboratorics, a Van de 

, h r f f  accelentor, the main'afeteria, rnd the Study center. 

TA-5, Bet#Sitc: This site contains some physial support fUnUions, scveial rrchaeologicrl sites, a d  
enviroamcnta~ monitoring and'hner areas. 

T A ~ ,  T W O - M ~ ~  MCOC~ si&  his site is used in tbe development of special d~tolutoci to initiate high- 
UrpkriVC systems. Fundrmental a d  applied m a a h  in support ofthis activity includes investigating 
pkaomam rasocttcd with initirtidg high urpbsiws and reaurch in npid shock-indd mctiom. 

TA-8, GT Site (or Anchor Site West): This is a dynamic testing site opcnted as 1 service facility for 
the entire L,abontory. It maintains apability in all modem n a ~ t r u c t i v c  testing techniques for emuring 
quality of material, ranging from test weapons components to high-pressure dies and molds. Principal 
cools include radiogmphic techniques (x ray machines to 1,WO.OOO V a d  8 24-MeV betatron), 
ndioraive-isompc techiiques, ultrasonic and penetnnt testing, r d  electromagnetic test methods. 

TA-9, Anchor Site Ensf: At this site, fibriation fusibility rnd physical properties of explosives rn 
explod. New organic compounds an investigated for possibk usc IS explosives. Storage and stability 
probkms 8" also studied. 

TA-11, K Site: Facilities a n  located here for testing explosive components and systems under a 
variety of extreme physical environments. Thc facilities arc rmnged so that testing may be controlled and 
observed remotely rnd so that devices containing explosives or radioactive materials, 8s well as those 
containing oonhprdous materials, may be tested. 

TA-14, Q sidr: This dyaomk testing site is used for running various tests OR relatively. small explosive 
charges and for fngmcnt impact tests. 

. TA-15, R Si* This is the home of PHERMEX, a multiple-cavity ckdron accelerator.capablc of 
produ&ng a very large flux of x rays for certain weapons development probkms and tests., This site is also 
used for the investigation of weapons functioning and systems behavior in nonnuclear tests, principally by 
electronic recording means. . .  
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TA-16, S S i k  Inv&tigations at this site include developmenS'e@ncening desi& pmtot)ipe maufac- 
tu% and envirwmental t&ting of nuckar weapons warhad systems. Development and testing of hi .:i 
explosives, plrstks, and adhesives, sad rtsealch on process development for manuhcturc of items ~ s : n g  
these a d  other materials a n  accomplished in extensive facilities. 

TA-18,'Pdjulto LpboAtory Site The fundamental behavior of nuclesr chain mctions ~ t h  simple, 
. low-power 'reactom c$led Critic818ssembli;s is s t u d w  hen+.- Exptriments.arc *tal. by rc&p -1 . . .  . 

.. .. . ' ' . and observed byclos&ircuit television. ~e%a&hincs arc ho*Pg Wief- 'known as liivps . a d  a~ . 
:. used priinarijy to provide a Conuolled'hru~~of assembling 8 c r i th1  rhlount of f%&onablearteriah: This .. 

e .  

is done to study the effects of various shapes, si*, and configurations. These machincs src rlso uscd as a 
source of fission ~~cutroas in large quantities for experimental purposes. 

TA-21, DP Slte: This site has two primary research areas: DP W e t  and DP East. DP West is 
concerned with chemistly mea&, DP East is the high-ternpcnturc chemistry and tritium resead si&. 
Currently, seven1 styctuns are undergoing dtcontamination a d  decommissioning. The futule use of TA- 
21 is being studied. . .  

. . 

TA-22, TD Site This site is used in the development of special deton8tors to initiate highcxplosive 
systems. F U W J ~ ~ I I U I  ami applied Feserrch in support of this a a i i t y  indudes investigating phenomena 
associated witb initirting high explosives and research in rapid shock-induced mctions. , 

. TA-28, Ama A. This is an explosives storage area. 

TA-33, HP Site An old high-p~w8urc, tritium hndling hciiity bated here is being phsed out. The 
National Radio Astrommy Okcnntoy'r V e y  h g c  Basehe Army Telcscopc is bated rtthir site. 

TA-35, Ten Site Nuclear safeguards m a r c h  and development, which arc coyluluacd here, arc 
concerned With techniques €or aondestfuctivc detection, identificrtion, and an8lysis of fissbnable ismtapes. 
Research in rerdorsafety and laser fusion also done heFe. 

TA-36, Kappa Sitc: Various explosive phenomena, such as detonation velocity, arc iwestigated at 
this dynamic testing site. 

TA-37, Ama C: This is an explosives storage site. 

TA-39, Aircho Canyon Site Non-nuclear weapons behavior is studied here, primarily by 
photographic techniques. Investigations arc slso made into various phenomenologial aspects of 
explosives, intendons of explosives, and explosiolls involving other materirls. 

TA-40, DF She This site is used in the development of special detonatoa to initiate highcxplosive 
systems. Fuldrmentrl and applied march in support of this activity includes investigating phenomena 
associated with initiating high explosives and research, in rapid shock-induced mctions. 

TA-41, W Site Personnel at this site engage primarily in engineering design and de;elopment of 
nuclear componcnls. including thbriation and evaluation of test materials for weapons. 

TA-43, Health Ruesrrh Lpboratory: Research performed at this site includes cellular radiobiology, 
biophysics, mammalian ndiobiology,'and mammalian metabolism. A l a m  medical library; special 
countem used to measure radioactivity in humans and animals; and animal quarten for dogs, mice, and' 
monkcys arc also located in this building. 
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‘TA-46, WA Si&: Applied photochc&try, which includes development of technologl‘for laser 
isotope separation ami h e r  enhancement of chemical processes, is investigated here. Solar energy 
~cstrrcli; particuhrly in the arlr of passive solar hating for residences. is also done at this site. 

. .  
TA-48, R.dio&emistry Site: Lboratory scientists a d  technicians at this site study n u c h r  properties 

, ’ of radioactive materials by using analjrtical a d  physical chemistry, Musurcments of ndioadive . ’ 
. .  . _  . .  sU&= h =de; rad ‘hot -.us” U C , d  h r ~ O t e ’ h r n d ~  af n d i 6 8 d V C  ‘mSWhls. -. . .  

. -  . . .  
. : .  . .  .. - .. .. . . .  

0 . .  -. . . .  ’ .  . . .I .. ‘i . ._ 
. 
its bation near Bandelier National Monument and past use in highexplosive and radioactive materials 
expcriwnts. 

.TAA?, ~rjj~iis.~+~itc:  his site is & n ~ y  restrict& io arefully selected functions b~cruse of , .  . 

: 

’ -, TA-50, Waste M a v m e n t  Sltc: Penonncl at this site have ~ ~ l r s i b i l i l y  for treating and disposing 
of most industrial liquid and radioactive liquid waste received from Lbontory technial areas, for . 
development of improyd methods of solid mste tmtment, a d  for containment of radioactivity rcmovcd 
by treatment. 

TA-51, AnbaI Exposure Facility: At this site, anim8ls are exposed to a o n n d h d h f e  toxic mrterhb 
to determine biological effects of high and low expo~ures. 

TAJt, Reactor Development Site A wide variety of activitks related to nuclear luctor pcrformrnoe 
8 d  mkty do= 8t this sit& 

TAJI, Waste Disposal Site: The primary function of this site is radioactive solid ad’hnrdous  
chemial w s t e  mrnrgcment and disposal. 

. 

. do=, at this site. 
TAJS, Plutonium Facility Site: PIooessing of plutonium and research in plutonium metallurgy arc 

TA-57* Fenton HUI SUC. This is the loationof the kbontoly’s Hot hy Rock geothcnnrl project. 
Scientists at this site are studying tbe possibility of producing eaergy by circulrting water through hot, dry 
rock located hundnds of meten below the earth’s surtoct. The water is heated and then brought to the sur- 
hce to drive electric generators. 

TAJ), OacPptio~l Health Si& Occupational health and environment81 science activities arc con- 
ducted at thir de. 

TA-60, S m a  Mea: This a m  contains physical support and infrastructure facilities, including the 
Tcst Fabrication Facility. 

. 

the sanitary landfill. 
TA-61, East Jernez Road: This site is used for physical support and infrastructure facilities, including 

TAd3: This area contains physical supporMbcilities operated by Johnson Controls Inc. 
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.. . . .  ' T A 4  This is the site of the Central Guard Facility.' 

T A 4 :  This site is used for public and corporate interface functions. 

TA-69: This undeveloped TA serves as an environmental buffer for the dynamic t&ting.arra. 
. .  . 

.TA-70: -~~undt\;clopcd TAscwcs as'rn envi~nmental bufferC?rtk'high+plosivq t a t  area. ' . .- . . . .  
.. - - .  . .  . -  . . . '  . . .  -. :. . . . .. 

, .. - . .  .. . .. -. 
. . TA-711 & u&wloped iAscri& aban environmental b u k i f o r  the high4xplosives testa- '. . .  . .  . I .  

TA-72: This is the site of the Protective Forccs Training facility. 
c 

TA-73: This IIU is the  AS A t m o ~  Airp~lt. . 

TA-74 Otowi Tract: This large area, bordering San Ildefomo Pueblo on the erst, is isolated from 
Wt of the Ldbontoly and contains significant concentrations of archeobgial sitcs and an endangered , 

specks breeding area. 
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Department of Energy 
Field Office, Albuquerque 
Los Alamos Area Office 

Los Alamos. New Mexico 87544 

CERTIFIED NAIL - RETURN RECEIPT REOUESTED 

Ar. Stanley.Meiburg, Director 
Air, Pesticides and Toxics Division ( 6T i js  
U. S'. Environmental, Protection Agency 
Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, TIT 75202-2733 

Dear Mr. Meiburg-: 

Enclosed is the . U s  Alamos National Laboratory (LANL) Annual Air Emissions 
Report for the calendar year 1992. This'document'reports the maximum . 

effective dose equivalent to a member of the public from radioactive air 
emissions from LANL during 1992. 
4 0  CFR 61.94 (a). 

Submitting this report is required under 

On March 25, 1993, the Office of Environmental Guidance, Department of 
Energy (DOE) Headquarters, distributed a guidance memorandum on the 
preparation of the annual report. 
LANL was responsible for providing additional information within the annual 
report which is not specifically required under 40 CFR 61.94. 
the annual report is the supplemental information requested by DOE 
guidance. 
your inf onnation. 

As directed by the guidance document, 

Section IV of 

A copy of the March 25, 1993, guidance memorandum is enclosed for 

As you are aware, my office has previously submitted a 1992 LANL 
radionuclide emissions report on March 2 ,  1993. 
submitted pursuant to a Notice of Noncompliance dated November 23, 1992, and 
agreements made during a December 17, 1992 meeting with your staff. 
enclosed.1992 Annual Air Emissions Report includes the same regulatory 
required information as the March report. 

If you have any questions, please call Steve Fong of my staff at 
(505)  665-5534. 

The March report was 

The 

SincereJy , 

LESH: 3SF-032 

L.' . . /  .' 
.< .I .,/i 

.,/< 
. .... .-,.-e.-. 

.-I.: J&rry L. Bellows 
Area Manager 

Enclosures 

.cc : 
See Page 2 35 



Stanley Meiburg n 
L 

cc w/enclosures: 
H. May 
Air, Pesticides and Toxics Division 
U. S. Environmental Protection Agency 
Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, TX 75202.-2733 

A. Tiedman, ADO, LANL, MS-A120 
. .i . 

f* 
a.0 

C. Soden, EPD, AL 

I 

JUN 29  1993 
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Site Name: 

Operations Office. Information: 

Los Alamos National Laboratory 

Office: 

Address: 

Contact: 

Site Information: 

Operator: 

Address: 

Contact: 

Los Alamos Area Office 

U.S. Department of Energy 
Los Alamos Area Office 
Los Alamos, NM 87544 

Joseph C. Vozella Phone: (505) 665-5027 

University of California 

Los Alamos National Laboratory 
PO Box 1663 
Los Alamos, NM 87545 ' 

Kenneth M. Hargis Phone: (505) 667-5021 : 

1 

June 6,1994 
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Section 1. Facility Information 

Site Description 
\ 

Geographic Setting 

Los Alamos National Laboratory (LANL or the Laboratory) and the associated residential areas of Los 
Alamos and White Rock are located in Los Alamos County, north-central New Mexico. approximately 
100 km (60 mi) north northeast of Albuquerque and 40 km (25 mi) northwest of Santa Fe (Fig. 1). The 
lll-km2 (43-miz) Laboratory site and adjacent communities are situated on Pajarito Plateau, which 
consists of a series of fingerhke mesas separated by deep east-to-west oriented canyons cut by intermittent 
streams. Mesa tops range in elevation from approximately 2,400 m (7,800 ft) 0.n the flank of the Jemez 
Mountains to about 1,900 m (6,200 ft) at their eastern termination above the Rio Grande Valley. 

The Department of Energy (DOE) controls the area within Laboratory*boundaries and has the option to 
completely restrict access. 

._. 

Imnd Use 

Most Laboratory and community developments a; confined to mesa tops. The surrounding land is 
largely undeveloped, with large tracts of land north, west, and south of the Laboratory site being held by 
the Santa Fe National Forest, Bureau of Land Management. Bandelier National Monument, General 
Services Administration, and Los Alamos County. The San Ildefonso Pueblo borders the Laboratory to the 
east. 

Laboratory land is used for building sites, experimental areas, waste disposal locations, roads, and 
utility rights-of-way (see Laboratory Technical Areas, Fig. 2 and Appendix A). However, these uses 
account for only a small part of the total land area. Most land provides isolation for security and safety and 
is a reserve for future structure locations. 

Limited access by the public is allowed in certain areas of the Laboratory reservation. An area between 
the Rio Grande and State Road 4 is open to hikers, rafters, and hunters, but woodcutting and vehicles are 
prohibited. Portions of Mortandad and Pueblo Canyons are also open to the public. An archaeological site 
(Otowi Tract), northwest of State Road 502 is open to the public subject to restrictions of cultulal resource 
protection regulations. 

- 

Climatology 

Los Alamos has a semiarid, temperate mountain climate. Average annual precipitation is nearly 47 cm 
(19 in.). Thitty-six percent of the annual precipiution normally occurs during July and August from 
thundershowers. Winter precipitation falls primarily as snow, with accumulations of about 150 cm (59 in.) 
annually. Snowstorms with accumulations exceeding 10 cm (4 in.) are common in Los Alamos. Some 
storms can be associated with strong winds, frigid air. and dangerous wind chills. 

Summers are generally sunny with moderate, warm days and cool nights. Maximum daily .temperatures 
are usually below 3TC (9O'F). Brief afternoon and evening thundershowers are common, especially in 
July and August. High altitude, 'light winds. clear skies, and dry atmosphere allow night temperatures to 
drop below 15'C (59°F) after even the wannest day. Winter temperatures typically range from about 

1 
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Fig. 1. Regional location of Los Alamos. 
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Fig. 2. Technical areas (TAs)’of Los Alamos National Laboratory in relation 
to sumuiiding landholdings. 
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-9°C to -4°C (15°F to 25°F) during the night and from -1°C lo 10°C (30°F to 50°F) during the day. 
Occasionally, temperatures drop to -18°C (0°F) or below. Many winter days are clear with light winds, so 
strong sunshine can make.conditions comfortable even when air temperatures are cold. 

Because of complex terrain. surface winds in Los Alamos often vary greatly with time of day and loca- 
tion. With light, large-scale winds and clear skies, daytime winds are predominantly south to south- 
southwest as winds flow up the Rio Grande Valley. Themally driven upslope winds from the southeast 
and east are also common toward the Jemez Mountains. At night, a shallow drainage wind often flows 
from the west and northwest high on the Paja'rito Plateau. Nighttime winds become more parallel to the 
Valley (south-southwest and north-northeast) both above the drainage winds over the Western. Plateau 
(about 30-40 m [-100-130 ft] above ground level [AGL]) and at the surface toward the Valley. 
Predominant winds are west to west-northwesterly at the west end of the Plateau to south southwesterly a t  
the east end. Historically, no tornadoes have been reported to have touched down in Los Alamos County. 
Strong dust devils can produce winds Up to 34 m/s (75 mph) at isolated spots in the County, especially at 
lower elevations. 

Lightning is common over the Pajarito Plateau. There are 58 thunderstorm days during an average 
year, with most occurring during the summer. Lightning protection .is an important design factor for most 
facilities at the Laboratory. Hail damage can also occur. Hailstones with diameters up to 0.64 cm (0.25 
in.) are common: 1.3 cm-(0.5 in.-) diameter hailstones are less common.. 

The irregular terrain at Los Alamos affects the atmospheric turbulence and dispersion. sometimes 
favorably and sometimes unfavorably. Enhanced dispersion promotes greater dilution of contaminants 
released into the atmosphere. The complex terrain and forests create an aerodynamically rough surface, 
forcing increased horizontal and vertical dispersion. Dispersion generally decreases at lower elevatioe 
where the terrain becomes smoother and less vegetated. The frequent clear skies and light. large-scale 
winds cause good vertical, daytime dispersion, especially during the warm season. Strong daytime heating 
during the summer can force vertical mixing up to 1-2 km (3.0004,OOO ft) AGL, but the genera'lly light 

Clear skies and light winds have a negative effect on nighttime dispersion, causing strong, shallow sur- 
face inversions to form. These inversions can severely restrict near-surface vertical and horizontal 
dispersion. Inversions are especially strong during the winter. Shallow drainage winds &n fill lower areas 
with cold air. thereby creating deeper inversions, common toward the valley (White Rock) on clear nights 
with light winds. Canyons can also limit dispersion by channeling air flow. Strong, large-scale inversions 
during the winter can limit vertical mixing to under 1 km (3,000 R) AGL. 

Dispersion is generally greatest during the spring when winds are strongest. However, deep' vertical 
mixing is greatest during the summer. Low-level dispersion is generally the least during summer and 
autumn when winds are light. Even though low-level, winter dispersion is generally greater, intense 
surface inversions can cause least-dispersive conditions during the night and early morning. 

The frequencies of atmospheric dispersive capability are 52% unstable (stability classes A-, 21% 
neutral (D), and 27% stable (&4) during the winter at Technical Area (TA) 59. The frequencies are 44% 
22%. and 34%. respectively, during the summer. These stability category frequencies are based on 
measured vertical wind variations. Stability generally increases (becomes less dispersive) toward the 
valley. 

. 

winds are limited in diluting contaminants horizontally. . *  

Population Distribution 

Los Alamos County has an estimated 1990 population of approximately 18,200 (based on the 1990 US 
Census). Two residential and related commercial areas exist in the County (Fig. 1). The Los Alamos 
townsite (the original area of development, now including residential areas known as Eastern Area, 
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Western Area, North Coiiimuiiity, Barranca Mesa, and North Mesa) has an estimated population of 11,400. 
The While Rock area (including the residential areas oc White Rock, La Senda. and Pajarito Acres) has 
about 6,800 residents. About one-third of the people employed in Los Alamos commute from other 
counties. Population estimates for 1990 place about 113,000 persons within an  80-km (50-mi) radius of 

' Los Alamos (Table 1). 

' 

. Table 1. 1990 Population within 80 km oCLos Alamos. 

Distance from TA-53 (km) 

Direction . . 1-2 2 4  4-8 8-1515-20 20-30 3- 40-60' 60-80 

N 
"E 
NE 
ENE 

E 
ESE 
SE 
SSE 

S 
ssw 
sw 
wsw 

W 
WNW 
Nw 
NNW 

-1990 Pop. 
Distribution 

1 0 0 0 
0 0 0 565 
1 0 0 0 
0 0 0 1,940 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 

83 25 
' 0  0 

6,757 0 
0 0 

0 50 
0 20 
0 0 
0 0 

0 0 0 0 
0 1,435 6,535 0 
0 523 1,721 0 
0 578 579 0 

2 2,536 15,675 2,600 ' 

0 
0 

317 . 

1,563 

556 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

2.436 

0 
542 

15,352 
2,716 

1.145 
293 

0 
0 

3 18 
817 

0 
315 

0 
0 
0 
0 

21.497 

aTotal population within 80 km of Los Alamos is 213.000. 

1,136 
1.730 
1.009 
2,729 

696 
23,151 
53,520 

426 

614 
20 1 
3 15 
313 

0 
0 
0 
0 

85,838 

0 
1,797 
1,135 
1,187 

0 
1,067 
z443 
4,347 

6,775 
8.238 
4,157 
2,545 

164 
. o  

1,438 
64 

35,357 

368 
22 1 

3,846 
2,214 

1.402 
1,476 

8 
95 

0 
33,485 

0 
207 

132 
3,081 

0 
62 

46,597 

1 Programs at Los Alamos National Laboratory 

Since its inception in 1943, the Laboratory's primary mission has been nuclear weapons research and 
development. Programs include weapons development. magnetic and inertial fusion, nuclear fssion, 
nuclear safeguards and security, and laser isotope separation. There is also basic research in the areas of 
physics, chemistry, and engineering that supports such programs. Research on peaceful uses of nuclear 
energy has included space applications, power reactor programs, radiobiology, and medicine. Major 
research prqgrams in elementary particle physics are carried out at  the. Laboratory's linear proton 
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accelerator. Other .programs include applied photochemistry, astrophysics, earth sciences, energy 
resources, iiuclcar f ~ c l  safeguards, lasers, computer sciences, sola'r energy, geothermal energy, biomedical 
and environmental rcsearch. and nuclear wasie mailagemeiit research. Appendix A summarizes activities 
at the Laboratory's activc TAs. 

In August 1977. the Laboratory site, encompassing 211 kmz (43 miz), was dedicated as a National 
Environmental Research Park. The ultimate goal of progrank associated with this regiobl facility is to 
encourage enviroiiinental research that will contribute understandiiig of how people Cali best live in balance 
with nature while enjoying the benetits of technology. Park resources are available to individuals and 

' organivltions outside of the Laboratory to facilitate self-supported research on these subjects deemed 
compatible with the Laboratory programmatic mission. 

A final Environmental Impact Siatcment that assesses potential cumulative. environmental impacts 
associated with cunent, known future, and continuing activities at  the Laboratory was completed in 1979. 
The report provides environmental input for decisions regarding continuing activities at the Laboratory. It 
also provides more detailed information on the environment of the Los Alamos area. 

Source Description 

The radionuclides handled and released from LANL in Calendar Year (CY) 1993 are listed in Table 2. 
Tritium is released as tritium oxide and eleineiital tritium. Plutonium contains indeterminate traces of 
UIAm, a transformation product of 241Pu. Some of the uranium emissions are from open air explosive 
tests involving depleted uranium. For conservative purposes all Mixed Fission Products (MFP) are 
assumed to be %rpY.  Individual totals for Particulate and Vapor Activation Products (P/VAP) emitted 
from LANL can be found in Tables 3 and 4. 

Programs occurring at each LANL technical area are described in Appendix A. The. most important 
facilities involving releases of radioactivity are outlined below. The locatio? are given in terms of 
technical area and building. For example, TA-3-16 is Building 16 at Technical Area 3 (see Fig. 2 showins 
the technical areas at LANL). 

I 

. 

\ 

TA-2-1: The Omega West Reactor, a light water moderated and cooled research reactor. Activation of air 
surrounding the thermal column results in  the release of 41Ar. . However, there was no 41Ar.in effluents 
during 1993. - 

TA-3-16: This is the .Van de Graaff accelerator in Technical Area 3. The principal radionuclide handled at 
this facility is tritium (T20 or HT). 

TA-3-29: Programs conducting chemical and metallurgical research are located in this facility. Principal 
radionuclides a& isotopes of plutonium and uranium. 

TA-lS-PHERMEX, TA-36: These facilities conduct open air explosive tests involving depleted uranium. 

TA-16.205, TA-21-155, TA-21-209, TA-33-86, TA-35-213, and TA-41-47: . These facilities involve the 
handling of tritium. Programs include testing of tritium control systems for the nuclear fusion program 
VA-21-155) and preparation of targets containing tritium for laser-fusion research. One percent of tritium 
gas emissions are assumed to be oxidized into tritiated water (Brown 1990). 

TA-21-32J: This is an inactive facility that once housed programs perfonning chemistry with plutonium. 

TA43-1: This laboratory conducts research in the area of biological science. Some of the experiments 
involve the use of 32P. 

TA-48-1: The principal activities carried out in this facility are radiochemical separations in suppon of the 
laboratory weapons testing program, the medical radioisotope production program, the Yucca Mountain 
program, nuclear chemistry experiments, and geochemical and environmental research. These separations 

. 

I 
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Table 3. Airborne Particulate/Vapor Activation Product 
Emissions (Curies) From LAMPF (TA-53) in 1993 

Radionuclide Total Ci 1993 

Be-7 
Br-77 
Br-82 
Cod0 
0 - 5 1  
a47 
Gd-146 
Hg-195 
Hg- 197 

Hg-203 
1-131 

. IN-172 
Lu-173 

' Hg-197m 

Mn-52 
Na-22 
Na -24 
Os- 185 
sc-44 

sc-46 
sc-47 
Se-75' . 
Ta-182 

. Sc-44m. 

' v-48 

, 

2.26E+00 
1.19E+00 
3.6 1E+00 
4.708-05 
2.86E-04 
O.OOE+OO 

'l.27E-01 
,8.70E-04 

1.04E-02 
3.65E-03 
7.17E-01 
2.29E-04 
5.158-04 
1.87E-03 
9.32E-01 
1.62E-05 
6.95E-0 1 
6.53E-05 
7.96E-01 
1.20E-03 
7.56E-02 
5.35E-01 
2.34E-01 
8.74E-04 
1.47E+00 

Table 4. Airborne ParticulateWapor Activation Product 
Emissions (Curies) from TA-48 in 1993 

AS-72 
As73 
AS-74 
Au-194 
Be-7 
Br-77 

Ga-68 
Ge-68 
Mn-54 
Re-183 
Se-75 
V-48 

(3-58 ' 

2.08E-02 
3.20E-03 
3.00E-03 

3.55E-05 
3.40E-06 

2.538-02 . 
1.60E-06 
2.00E-04 
1.628-03 
6.33 E-06 
1.27E-04 
2.15E-02 
7.478-05 

1 Ci = 3.7E+lO Bq 
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involve nCi to Ci (hot cell) amounts of activities and usc a wide range of analytical chemical separation 
Irchniques, such as ion exchange, sol\lent c.utraction. iiiass spcctroscopy, plasma emissioi! spectroscopy. 
and ion chromatography. 

' 

TA-53-3: This facility houses the Los Alamos Meson Physics Facility (LAMPF), a linear particle 
accelcrator. Airborne radioactive emissions result from the proton beam passing through and activating air 
in the beam stop and experimental areas. The great majority of the emissions are short-lived activation 
produits such as 11C. 13N. a i d  150. 

. 

TA-554 The functional purpose of this facility is to perfom special nuclear materials research to 
develop, demonstrate. and exchange technology and to provide production support to the national defense 
and energy programs. 

Section II. Air Emissions Data 

Point Source 

Table 5 lists the moiutored point sources at LANL. Each entry is identified by. technical area and 
building. Release points at each building are labeled with FE numbers. Building TA-3-16, for example, 
has two slacks, FE-14 and FE-16. 

Table 5 also lists the effluent controls used on the release points. The type of emissions control is noted 
in the third column. Each stack high-efficiency particulate air (HEPA) filter is tested in-place to ensure that 
its particle efficiency is at  least 99.95%. 

The population distribution within 80 km of the Laboratory is given in Table 1. The distance between 
the point source and the nearest receptor is given in the last column of Table 5. 

The distance to the nearest farm producing milk is 20 km from the Laboratory boundaj .  The nearest 
f a r m  producing meat and vegetables adjoin the Laboratory boundary. 

I 
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Table 5. Sampled Release Point Description 

Distance to 
Technical Area Sampled Release Neares t 
and Building Point Type of Control Efliciency Stages Receptor (m) 

TA-2-9 
TA-3-16 

TA-3 - 299-2 

TA-3-29-3 

TA-3-29-4 

TA-3-29-5 

TA-3-29-7 

TA-3-29-9 
TA-3-29-V 
TA-3-35 
TA-3-66 

TA-3-102 

TA-3- 14 1 

TA-16-205 
TA-2 1-3s 
TA-2 1 -4N 

TA-2 1-5 
TA-2 1 - 150 
TA-2 1 - 155 
TA-2 1 -209 
TA-21-257 

FE- 1 
~ ~ - i 4  
FE-16 
FE-14 
FE-15 
FE- 17 
FE-18 
FE-19 
FE-20 
FE-21 
FE-22 
FE-23 
FE-24 
FE-26 
FE-27 
FE-28 . 

FE-29 
FE-30 
FE-3 1 
FE-32 
FE-33 
FE-34 
FE-35 
FE-44145146' 
FE-37 
FE-1 (2)b 
FE-8 
FE-9 
FE-1/10 
FE-13 
FE-26 (27) 
FE-25 
FE-18 
FE-25 
FE-6 
FE-9 
FE;10 
FE-3 
FE-6 
FE-l(2) 
FE-3 . 

FE-7 
FE- 1 
FE-5 
FE-l(lO.12) 
FE-4 

None 
None 
None 
HEPA 
HEPA 
HEPA 
HEPA 
Aerosol 95 
Aerosol 95 
None 
None . 

No ne 
No ne 
None 
No ne 
HEPA 
HEPA 
HEPA 
HEPA ' 

HEPA 
-HEPA 
HEPA 
HEPA . 

Aerosol 95 
HEPA 
HEPA 
None 
None ' 
NonelAerosol95 

NIA 
NIA 
N/A 

99.95 
99.95 
99.95 
99.95 
95.00 
95.00 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

99.95 
99.95 
99.95 
99.95 
99.95 
99.95 
99.95 
99.95 
95.00 
99.95 
99.95 

NIA 
NIA 

Nonel95.00 
None 
HEPA 
None 
HEPA 
HEPA 
None 
None 
Nolle 
None 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
None 
None 
None 

NIA 
99.95 

NIA 
99.95 
99.95 
NIA 
NIA 
NIA 
NIA 

99.95 
' 99.95 - 99.95 

99.95 
99.95 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

2 
2 
1 
1 
1 
1 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2 
2 
1 
1 
2 

, 2  
1 
1 
1 
2 
1 

NIA 
NIA 

NINI 
NIA 

1 
. NIA 

1 
1 

NIA 
NIA 
NIA 
NIA 

1 
1 
1 
1 
1 

NIA 
NIA 
NIA 

. 249.8 
1,350.6 
1,350.6 

993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 
993 .O 

993.0 
993 .O 
993.0 
993.0 
993.0 
993.0 
993.0 
993.0 ' 

1,035.2 
980.3 
980.3 
980.3 
980.3 ' 

980.3 
980.3 

' 1,163.5 
1,163.5 

940.6 
940.6 
940.6 

' 5,271.9 
429.7 
4613 
461.3 
492.7 
538.4 . 

673.0 
644.3 
568.7 

- 

. 993.0 . 
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Table 5. (Cont.) 

Distance to 
Technical Area Sampled Release Nearest 
and Building Point Type of Control Etllciency Stages Receptor (ni) 

TA-21-3 13 

TA-2 1-3 14 

TA-21-315 . 
TA-21-324 
TA-33-86 
TA-35-7 

TA-35-2 13 
TA-4 1-1 
TA-414 . 
TA-43- 1 

TA-48-1 

TA-50-1 

TA-50-37 
,- TA-50-66 

TA-5049 

TA-53-1 
TA-53-3 
TA-5 3 -7 
TA-54-2 

TA-554 

FE- 1 
FE-2 
FE-7 
FE- 1 
FE-7 
FE- 1 
FE-1 (2) 
FE-6 (1 1) 
FE-2 
FE-7 
FE-8 
FE-5 
FE-4 
FE-17 
FE-9 
FE-10 ' 

FE-12 
FE-3 (4) ' 

FE-4 (11-14) 
FE-15(16) . 
FE-38 (37.39.40) 
FE-45/46 ' 

FE-51 . 

FE-54 , 

FE-60 
FE- 1 
FE-2 
FE-3 
FE-6 
FE-17 . 

FE-25 - 
FE-27 

FE- 1 
FE- 1 
FE-2 
FE-3. 
FE- 16 
FE-3 
FE-2 
FE- 1 
FE-2 
FE-15 . 

FE- 1615 

FE-1(2) 

HEPA ' 

HEPA 
None 
HEPA ' ' 

HEPA 
HEPA 
HEPA 
None 
Noiie 
None 
HEPA 
None 
HEPA 
None 
None 
No ne 
None . 

None 
None 
None 
None 
None 
HEPA 
HEPA 
HEPA ' 

None 
Aerosol 95 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
None 
HEPA 
HEPA 
HEPA 

.HEPA , 

HEPA 
HEPA 

- 

99.95 
99.95 

NIA 
99.95 
99.95 
99.95 
99.95 
NIA 

' ' NIA 
NIA 

99.95 
NIA 

99.95 
NIA 
NIA 
NIA 
NIA 
NtA . 

NIA. 
NIA 
NIA 
NIA 

99.95 
99.95 
99.95 
NIA 

95.00 
99.95 
99.95 
99.95 
99.95 
99.95 
99.95 
99.95 
99.95 
99.95 
99.95 
NIA . 

99.95 
99.95 . 
99.95 
99.95 
99.95 
99.95 

1 
1 

NIA 
1 

1 
1 

NtA 
NIA , 

.?VIA : 
1 .  

NIA 
2 

NIA 
NtA 
NIA 
NIA . 

NtA 
NIA 
NIA 
NIA , 

NIA 
1 
2 
1 

NIA 
1 .  
2. 
2 
2 
2 
2 
2 
2 
1 
1 

NIA 
1 

. 1  
2 
1 
3 
3 

1 ,  

2 .  

'Slash (I) means that this is a single release point with multiple sampling points and multiple fans. 
bParentheses mean that this is a single release poiiit with a siiigle sampling point and multiple fans. 

444.3 
444.3 

1,338.3 
47 1.9 
47 1.9 
495.5 
392.2 - 

2.443.4 
1,338.3 
1.338.3 
1.338.3 

99 1 .O 
121.3 
214.8 
51.3 
51.3 
51.3 
51.3 

724.3 

724.3 
724.3 
724.3 
724.3 
724.3 

1.110.4 
1.110.4 
1.1 10.4 
1.110.4 
1.110.4 
1,110.4 
1,110.4 
1.118.3 
1,195.3 
1,175.4 
1,175.4 
1,175.4 

932.3 
800.0 . 

942.4 
1.9 12.9 
1,912.9 

977.3 
977.3 

724.3, 
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.These unsampled release points have been invctitoried, characterized, a i d  rddcd to the 1993 Anriua1 Air Etnis- 
sion Report. These stacks and vents are points frotii wliich radioactive inaterial could possibly have been released t.? 

the atmosphere during 1993. The technique used to determine the possible radioactive air emissions was based on 
monitoring criteria in Appendix D of 40 CFR 61. These rclease points are not required to be sampled because each 
release point contributes less than 0.0'1 to any memlxr of the public as stated in  40 CFR 61.93@)(4)(i). In fact. the 
maximum amount of radioactive material that could possible have been emitted in 1993 from all of the unsamplcd 
release points totalled would contribute less than 1 9  of the 10 mremlyr dose limit to any member of the public. 
This list may change as processes change. 

Table Sa. Unsanipled Release Points 
I 

Distance 
Technical Area PotentiolRelease . to Site 
and Building Point Type of Control EtTciency Stages ' Receptor (ni) 

. TA-3-16 

/ 

TA-3 -29-1 
TA-3-40 
TA-3-66 

TA-9-21 
TA- 16-248 
TA-16-410 

TA- 18- 127 
TA- 18-168 
TA-2 1-2 13 
TA-33-86 
TA-35-34 . 
TA-35-213 
TA-4 1-5 1 ' 

TA-43-1 
TA-46-3 1 

TA-48- 1 

TA-48-RC45 
TA-5 1-1 1 
TA-53-4 
TA-59-1 

FE-8 
FE-9 
FE-B1 
FE-CD- 1 
FE-13 
FE-25 
FE-6 
FE-7 

FE-22 
FE-43 . 
FE-3 
FE-Bl 
FE-1 ; 
FE-2 
FE-5 
FE-Bl 
FE-2 
FE-1 
FE-B1 
FE-2 , 

FE-1 
FE-8 
FE-17 ' 
FE- 13 
FE-25 
FE-41 
FE-35 
FE-6 1 
FE-PEF-1 
FE- 1 
FE-1 ' 
FE-4(5.6,22) 
FE-14 
FE-30 
FE-B1 
FE-B2. 
FE-B3 
FE-B4 
FE-85 
FE-B6 
FETB7 

FE-M 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA . 

N/A 
N/A 
NIA 
N/A 
NIA 
NIA 
N/A 
NIA 
XIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N!A 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.350.6 
1,350.6 

1.2. J.6 
993.0 
970.8 
980.3 
980.3 
980.3 
980.3 
980.3 

3,309.5 
5.283.2 
5.042.9 

. 5.042.9 
5,042.9 
5,042.9 
3,946.3 
3.853.8 

656.8 
2.443.4 
1.299.1 

991.0 
203.5 
51.3 

3,592.2 
2,592.2 

. 724.3 
. 724.3 
698.1 

3,110.8 
815.2 

1.039.3 
1,039.3 
1,039.3 
1,039.3 
1.039.3 . 
1.039.3 
1.039.3 
1.039.3 
1,039.3 
1,039.3 

1,:'.'\ ,6 
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The point sources listed in Table 5 were consolidated into grouped sources to simplify the dosc calcu- 
lations. The assumptions used in the combining of various sources for each group maximizes the estimate 
of the dose to LANL's maximally exposed iudividual (MEI). Table 6 lists the Techiiical Arcas listcd 
within each grouped source. The total amount of radionuclides moJeIcd fro111 each grouped source is giveti 
in Table 7. , 

Table 6. Grouped Sources 

Point Source Distance to 
Technical Area Grouped Source hl E1 (m) 

TA-2.41 LA- 1 4,632 
TA-3.16 LA-2 6.432 
TA-33 LA-4 10,200 
TA-21.35,43 
48.50, and 55 LA-5 ' 800 

TA-53 LA-6 800 
TA-54. LA-7 5.184 

For type of control and eificieiicies see Table 5. For example, for the 
grouped source LA-1. individual sources listed for TA-2 are designated TA-2-9 
aiid stacks listed for TA-41 are designated TA-41-1 atid TA-414. 

. 13 
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Talh 7. Point Source hdiunuclide 

Annual Quantity 
Source Radionuclide. (Ci) 

LA- 1 H-3 (gas) 
H-3 (oxide) 

LA-2 H-3 (gas) 
H-3 (oxide) 
Sr-90 
Y-90 
u-235 

Th-23 1 
U-238 

Th-234 
Pa-234111 
Pu-239 
PU-241 

An-241 

LA-4 H-3 (gas) 
H-3 (oxide) 

LA-5 H-3 (gas) 
H-3 (oxide) 

AS-72 
As-73 
As-74 
AU- 194 ' 

Be-7 
Br-77 
(3-58 
Gad8 
Ge -68 
Mn-54 
Re-183 
Se-75 
V-48 
P-32 

Sr-90 
Y-90 
u-235 

' Th-231 
Pu-239 
Pu-241 

A11-241. 

7.71 E+01* 
1.44E+OO 
6.05E-06 
6.05 E-06 
1.5 1 E-04 
1.5 1 E-04 
6.73E-05 
6.73E-05 
6.73E-05 
1.74E-06 
9.22846 
1.16E-07 

4.91E+02* 
2.43E+02 
2.088-02 
3.20E-03 
3.00E-03 
3.408-06 
3.55E-05 
2.538-02 
1.60E-06 
2.00E-04 
1.62E-03 . 
6.338-06 ' 

1.278-04 
2.15E-02 
7.478-05 
6.128-06 
1.358-03 
1.358-03 
5.3 1 E-05 
5.31E-05 

. I  

4.698-06 
2.49E-05 
3.13E-07 
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Tnl~le 7. (Cont.) 

Annual Quantity 
Source Radionuclide ICi) 

LA-6 H-3 (oxide) 
Ar-4 1 
Be -? 
Br-77 
Br-82 

' c-10 
c-11 

Cod0 
Cr-5 1 

. Gd-146 . 

Hg- 195 

Hg-197 
Hg-203 

1-131 
Lu-172 
Lu-173 

Hg- 197111 

MIl-52 
N-13 
N-16 

Na-22 
Na-24 
0-14 
0-15 

OS- 185 
sc-44 
Sc-44m 
sc-46 
sc-47 
Se-75 
Ta-182 
V-48 

LA-7 Pu-239 
Pu-241 

Am24 1 

4.86 E+OO 
1.8 1 E+O2 
2.26E+00 
1.19E+00 
3.61 E+OO 
1.5 7 E +03 
8.35E+03 
47OE-05 
2.S6E-04 
8.70E-04* ' 

1.27E-0 1 
3.65E-03 
1.04E-02 
7.17E-01 
2.29 E-04 
5.15E-04* 
1.87E-03 
9.32E-01 
4.14E+03 
1.26E+03 
1.62E-05 
6.95 E-0 1 
4.%E+02 
1.61 E+04 
6.53E-05 
7.%E-01 
1.20E-03 
7.56E-02 
5.35 E-0 1 
2.348-01 
8.74844 
1.47E+00 

<MDL 
cMDL 
cMDL 

*These radionuclides are no1 iiicluded in CAP-88. 
1 Ci = 3.7E+10 Bq . 

. I  
I 
I 
I 
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Non-Point Sources; Radionuclides 
There are a variety of noli-point sourccs witbiii the 11 1 kin2 of land arca occupied by LANL. 

Ideiitificatioii of noli-point source locations is coiiiplete; these locatioils arc grouped by the type of site or 
facility and are presented in Tables 8 and 9. Each locatioii may contain several lion-point sources. 
Characterizatioii of lion-point sources is continuing; however. the Laboratory’s environmental sunv3llance 
program indicates the rc a re no signi lira ii t eiiiissioils from re ma i nieg unc ha racterized non- poin t sou rces . 

Table 8. Non-Point Sources 

Description Technical Areas Souice # 

Radioactive Materials at  Active 
Storage and Disposal Sites 

TA-54 LA-8 

LA-9 

LA-3 

LA-11 

LA-12 

LA-13 

LA- 14 

LA- 15 

LA- 16 

LA-17 

Residual Radionuclides at  Inactive 
Storage and Disposal Sites 

TA-6, TA-21, TA-33 
TA-49. TA-54 

Annual Dynamic Testing involviiig 
Radioactive Materials 

TA-15. TA-36 

Residual Radionuclides at 
Inactive Firing Sites 

TA-14. TA-15, TA-36. 
TA-39 

. Annual Radioactive Liquid Effluent 
Releases to Holding Ponds 

TA-53 

Residual Radionuclides in 
Holding Ponds 

TA-53 - 

TA-50 Annual Radioactive Liquid 
Effluent Releases to Canyons 

Residual Radionuclides 
in Canyons 

TA-2,TA-41,TA-45, 
TA-50 

\ 

Fugitive Emissions from 
Operating Facilities 

Lab-Wide 

Fugitive Emissions from Facilities to TA-21. TA-33 
be Decommissioned and Decontaininatcd 

. .  
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Table 9. Non-Point Source Hadionuclides 
and Annual Quantity Emitted 

Source ' Radionuclide (Ci) 
Annual Quantity 

.. LA-3 

. .  

LA-8 

LA-12 

LA-14 

LA- 16 

LA-17 

u-234 
u-235 

TL-23 1 
U-236 
U-238 

Th-234 
Pa-234111 

H-3 
(3-137 
U-238 

Pu-138 
Pu-239 
Pu-241 
An-141 

H-3 

H-3 

H-3 . 
c-11 

AI-4 1 
Cod0 
Sr-90 
Y-90 

Tc-99 
. 0-137 

Eu-152 
Bi-207 
n-232 
U-238 

u-235 
Th-231 

3.8 E-03 
1.9E-04 
1.9E-04 
5.3E-07 
9.98-03 ' 
9.9E-03 
9.96-03 

4.OE-00 
5.1E-09 
6.9E-06 
6.8 E-07 
1.9E-06 
1.OE-05 
7.6E-07 

1.OE-03 

l.lE+Ol 

1.2 E+03 
2.OE+02 

8.4E-04 

3.1E-09 
1.3 E-09 
1.3E-09 
8.5E-10 
3.lE-09 
9.7E-10 
6.OE-09 
5.5E-15 
2.3E-14 

9.OE-06 
9.OE-06 

1 Ci = 3.7E+10 Bq 
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Section 111. ' Dose Assessment 

Description of Dose Model . 

All dose calculations were performed with the mainframe CAP-88 version of AIRDOS. This proccdure 
included using PREPAR2 to prepare the input file to AIRDOSZ, and using the DARTAB preprocessor to 
prepare the dose conversion factor input file for DARTAB2. The calculations used dose conversion factors 
taken from the RADRISK data base that was distributed with the CAP48 programs. 
POINT SOURCES 

Development of Source Term 

Conservatism is included in the source term for the CAP-88 model. This accounts for h e  unexplicit 
nature of the stack monitoring data. For example, plutonium (Pu) stack emissions ark measured by alpha 
counting. The counter detects the isotopes of 238Pu, 239Pu, and zjoPu, except for z41Pu (a bek emitter). I n  
addition, any 31Am (progeny of z41Pu) prcsent in the sample gets reported as Pu. 

The isotopic compositions used in. the code are based on average isotopic ratios of Pu used at LANL.' 
, The source tinn includes estimated emissions of 241Pu and 2J1Am. even though these isotopes are not 

reponed. Consequently, the radionuclide type and amount reported by the Radioactive Air Emissions 
Management (RAEM) program (Tables 2, 3. and 4) may appear to differ from the source term developed 
for CAP-88. The source term applies similar conservatism regarding emissions data for uranium. tritium, 
and mixed fission products. 

Summary of Input Parameters 

Effective dose equivalents to the ME1 were.calculated for all 1993 LANL radioactive emissions. 
Sources were placed in six geographical groups, and doses resulting from the source emissions were 
evaluated using the meteorological data most appropriate for that source. : The sources given in Table 10 
represent a consolidation of more than 80 release pinu from LANL. The combination of release poinu 
into groups of sources simplifies the dose calculatioiu. The assumptions used in the combining of various 
sources for each group maximizes the estimate of the dose to the MEI. 

Table 10. Sources of Radioactive Emissions and Meteorological Tower 
' used to Estimate the Resulting Radiation Dose 

Source # Source Meteorology Tower 

LA- 1. TA-2.41 TA-53 
LA-2. TA-3 TA-6 

TA-33 TA-54 LA-4. 
LA-5. TA-21,35,43, 

48. 50, and 55 TA-53 
LA-6. TA-53 TA-53a 
LA-7. TA-54 TA-54 . 

18 



The critical receptor location is differtiit for cacti ycogmphical group. However. since over 95% of the 
ycarly ME1 dose was found froin LA?,I.PF (source LA-6. above) emissions, the LAMPF ME1 locatioii is 
usedhr  all dose asscssinciits. This.locatioii is a business office approxiinrtely 800 m NNE of the L M P F  
stack. Not all Source a t  LANL are w i t h  3 kin of  this location. 

The relatiwiships of the receptor locatioii ti the source release poiiits arc given in Table 11. The only- 
exception is source LA-5. To be coiaeniative all source LA-5 air cinissioiis were assumed to occur at  TA- 
53. This simplification inaxiinizes the effcct dose to LANL's MEI. 

. 

Table 11. Stack dimensions and ME1 receptor locations used in the dose assessment. 

Stack Stack Exit ME1 Location 
Source Height (ni) Diameter (ni) Velocity (nds) and Distance (nil 

LA- 1 0 0.91 0.1 E 4632 
LA-2 15.1 1 .oo . 0.1 E 6432 

22.9 0.56 10 N 10200 
30.5 0.91 10 NNE . 800 

LA4 
LA-5 
LA4 30.5 0.9 1 10 NNE 800 
LA-7 1.5 , 0.28 5 NNW 5184 

Meteorological data froin the operating period (July 1 to Octobkr 31, 1993) was used to calculate ' 

LAh4PF's effective dose equivalent. These data are designated TA-53a in the following. Aniiual wind 
rose data were used to calculate the effective dose equivalents of all other sources. The followiiig five 
tables contain the wind speed and direction frequency data used by CAP-88. 

19 
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* " .  

' SlabililvA 
Slabilily D 

~n 
2 nne 
3 ne 
4 ene 
5 e  
6 ese 
7 se 
8 sse 
9 s  

10 ssw 
. 11 sw 

12 wsw 
13 w 
14 wnw 
15 nw 
16 nnw 

0.0024 0.0006 00000 O . o o 0 0  0.0000 0.0000 0.0030 
0.0024 0.0006 0.0000 0.OOW 0.0000 0.0000 0.0030 1 n 0.0101 
0.0053 0.0018 O.oo00 O.oo00 0.0000 0.0000 0.0072 2 nne 0.0072 
0.0089 0.0022 0.0000 0.0000 0.0000 0.0000 0.0112 3 ne 0.0053 
0.0097 0.0032 0.0000 O.oo00 0.W00 00000 0.0129 4 ene 0.0038 
0.0076 0.0043 0.0000 0.0000 O.oo00 0.0000 0.0120 5 e 0.0049 
0.0086 0.0085 0.0001 0.0000 0.WW 0.0000 0.0172 6 ese 0.0033 
0.0061 0.0082 0.0003 0.0000 0.0000 O.oo00 0.0146 7 se 0.0038 

0035 0.0039 0.0003 0.0000 O.oo00 O.oo00 0.0077 8 sse 0.0064 
3.0019 0.0012 0.0001 o.oo00 o.oo00 0.0000 0.0033 9 s 0.0117 
0.0011 o.ooo8 0.0001 0.0000 o.oo00 0.0000 0.0021 10 ssw 0.0113 
0.0008 'O.ooo8 0.0001 0.0000 0.0000 O.#O 0.0017 11 sw 0.0103 
0.0012 0.0003 0.0001 O.OoO0 0.0000 0.0000 0.0016 12 wsw 0.0071 
0.0007 O.oOO4 0.0000 o.oo00 0.0000 0.0000 0.0011 13 w 0.0063 
0.0011 0.0001 0.0001 O.oo00 O.oo00 O.OW0 0.0019 14 wnw 0.0061 
O.ooo8 0.0006 0.0001 o.oo00 0 . m  o.0000 0.0014 . 15 nw 0.0076 

16 nnw 0.0076 Tolal . 0.1018 

0.0076 
0.0077 
0.0036 
0.0008 
0.0020 
0.0021 
0.0012 
0.0048 
0.0163 
0.0239 
0.0216 
0.0126 
0.0096 
0.0106 
0.0140 
0.0060 

0.0008 
0.0021 
0.0009 
0.0001 
0.0001 
0.0003 
0.0000 
0.0025 
0.0047 
0.0109 
0.0103 
0.0125 
0.0203 
0.0176 
0.0082 
0.0008 

0.0001 o.oG00 0.0000 
0.0002 0.0000 0.0000 
o.oo00 o.oo00 0.0000 
0.0000 0.0000 0.0000 
o.oo00 0.0000 0.0000 
0.0001 0.0090 o.oo00 
0.0000 0.0000 0.0000 
0.0002 0.0000 O.oo00 
0.oO09 o.oo00 0 . m  
0.0018 0.0000 0.0000 

0.0185 
0.0171 
0.0098 
0.0046 
0 0070 
0.0058 
0.0050. 
0.0138 
0.0336 
0.0479 
0.0439 
0.0386 
0.0515 
0.0485 
0.0331 
0.0145 
0.3935 

0.0016 O.oo00 0 . 6 W O  
0.0066 0.0001 O.oO00 
0.0139 0.0013 0,0000 
0.0122 0.0015 0.0005 
0.0027 O.ooo6 O.oOo0 
0.0001 0.0000 0.0000 

Tolal' 

Slability B 

1 n  
2 nna 
3 ne 
4 ena 
5 0  
6 ese 
7 s e  
0 sse 
9 s  

10 ssw 
11 sw 
12 waw 
13 w 
14 w m  
15 nw 
16 nnw 

Slabilily E 

0.0008 
0.0008 
0.0017 
0.0029 
0.0026 
0.0020 
0.0015 
0.0021 
0.0020 
0.0007 
0.0005 
0.0002 
O.WO2 
O . W O 2  
O.OOO3 
O.ooo2 

o.ooo5 
0.0012 
0.0030 
0.0034 
0.0028 
0.0041 
0.0047 
0.0094 
0.0089 
0.0028 
0.0014 
0.0007 
0.0006 
O.OOO8 
0 .ooo8 
0.0005 

0.0002 
0.0002 
O.WO4 
0.0001 
0.0000 
0.0001 
0.0005 
0.0027 
0 . W  
0.0020 ' 

0.0014 
0.0007 
0.0003 
0.0002 
0.0007 
0.0003 

O.oo00 
0.0000 
O.oo00 
0.0000 
O.oo00 
O.oo00 
0.0000 
0.0000 
O.oo00 
0.0000. 
o.ooO0 
0.0000 
0.0000 
0.0000 
O.Ow0 
0.0000 

0.0000 
0.0000 
O.oo00 
0.0000 
0.0000 
O.oo00 
0 .oooo 
0.0000 
0.- 
0.0000 
o.oo00 ' 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 
O.oo00 
0 .oo00 
0 . o m  
0.0000 
o.Ooo0 
0.0000 
O.oo00 
0.- 
0.0000 
Total 

0.0015 
0.0022 
0.0051 
0.0064 ' 

0.0053 
0.0062 
0.0067 
0.0141 
0.0130 
0.0055 
0.0033 
0.0016 
0.001 1 
0.00 12 
0.0017 
0.0010 
0.0760 

1 
2 
3 
4 
5 
6 
7 
8 .  
9 

10 
11 
12 
13 
14 
15 
16 

n 0.0060 
nne 0.0025 

ne 0.0015 
ene 0.0006 

e 0.0007 
ese 0.0005 
se 0.0010 

sse 0.0017 
s 0.0028 

ssw 0.0051 
sw 0.0073 

wsw 0.0050 
w 0.0043 

wnw 0.0039 
nw 0.0068 

nnw 0.0072 

0.0028 
0.0004 
0.0003 
0.0000 
0.0001 
0.0001 
0.M)Ol 
O.ooo8 
0.0010 
0.0038 
0.- 
0.0149 
0 . m 9  
0.0130 
0.028 
0.0054 

0.0001 o.oo00 
o.oo00 o.oo00 
o.oo00 o.oo00 
0.0ooo 0.0000 
o.ooO0 o.oo00 
0.0000 0.0000 
0.0000 0.0000 
0.m1 0.0000 

0.0000 0.0000 
o.oo00 0.oOoo 
0.0000 0.0000 
0.0000 0.0000 
0.0000 0.0000 
o.oo00 o.oo00 
o.oo00 o.Ooo0 
0.0000 0 . m  
o.oo00 o.oo00 
0.0000 0.0000 
o.oo00 o.Ooo0 
0.0000 o.oO0o 
0.0000 o.oo00 
0.oOoo o.oO0o 
o.oo00 0.0000 
0.0000 0.0000 

0.0089 
0.0029 
0.0018 
0.ooOs 
0.0008 
0.0007 
0 001 1 
0.0024 
0 ow9 
0.0089 
0.0155 
0 0208 
00170 
0.0227 
0.0324 
0.0126 

o.Ooo1 o.oOO0 
0.0001 0.0000 
o.oo00 0.0000 
o.ooo9 O.#O 
0.0028 O.OOO1 
O.WS3 0.- 
0.0001 o.oo00 
0.0000 0.0000 

Tolal 0.1539 

Stability C 
Slabilily F 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

n 
nne 

ne 
ene 

e 
ese 
se 

sse 
S 

ssw 
sw 

WSW 
W 

W W  
nw 

nnw 

0.0011 0.0011 
0.0010 0.0034 
0.0022 0.0051 
0.0029 0.0030 
0.0032 0.00u1 
0.0018 0.0042 
0.0022 0.0028 
0.0020 0.0089 
0.0026 0.0140 
0.0014 0.0068 
0.0008 0.0035 
0.0003 0.0023 
O.ooo3 0.0016 
0 . m  0.0015 
O.OW4 0.0016 
0.0005 0.0010 

0.0001 o.oo00 
0.0021 o.oo00 
0.0024 O.oo00 
0.0002 0.0000 
0.0001 o.oo00 
0.0003 o.ooO0 
0.0005 0.0000 
0.0082 0.0000 
0.0151 .0.0000 
0.0068 0.0000 
0.w64 0.0000 
0.0073 0.0000 
0.0035 O.oo00 
0 . m 2  0 . m  
0.0026 o.oo00 
0.0007 0.0000 

'O.oo00 0 . o m  0.0026 
0.oOw o.oo00 0.w66 
0.0000 0.0000 0.0097 
o.oo00 o.ooO0 0.0061 
0.WW 0.OOOO 0.0071 
o.Wo0 o.oo00 0.0062 
O.oo00 0.0000 0.0055 
O.oo00 O . W o 0  0.0197 
O.oo00 O.oo00 0.0317 
0.0000 o.ooO0 0.0150 
O.oo00 0.0000 '0.0107 
o.oo00 0.0000 0.0099 
0.0000 0.0000 0.0053 
O.oo00 O.OOO0 0.0042 
O.oo00 0.WO 0.0017 
0.0000 0.0000 0.0022 

Tolal 0.1474 

1 n  
2 nne 
3 ne 
4 ene 
5 e  
6 ese 
7 se 
8 sse 
9 s  

10 ssw 
1 1  sw 
12 wsw 
13 w 
14 wnw 
15 nu 
16 nnw 

0.0040 
0.0013 
0.O008 
0.0002 
0.0004 
0.0004 
O.OW4 
0.0008 
0.0009 
0.0021 
0.0043 
0.0062 
0.0087 
0.0082 
0.0101 
0.0053 

0.0006 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0001 
0.0002 
0.0005 
0.0001 
O.OOO9 
0.0049 
0.0279 
0.0237 
0.0076 
0.0015 

0.0000 
o.ooO0 
O.oo00 
o.oOO0 
0.0000 
0.0000 
0.0000 
0.0001 
o.Ooo1 
0.0000 
O.oo00 
O.oo00 
0.0029 
0.0024 
0.000i 
0.0000 

O.oo00 
0.0000 
O.oo00 
O.oo00 
O.oo00 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
O.oo00 
O.oo00 

0.0000 
0.0000 
o.OWo 
0.0000 
0.0000 
O.oo00 
O.oo00 
0.0000 
O.oo00 
0.0000 
0.WOO 
0.0000 
0.0000 
0.0000 
0.WW 
0.0000 

o.ooO0 
o.ooO0 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 
O.oo00 
0 .oo00 
0.0000 
o.oooo 
o.oO0o 
0.0000 
o.oO00 
o.Ooo0 
0.0000 

0.0056 
0.0013 
O.OGO8 
0.0002 
0 0005 
0 0005 
0.0005 
0 .ooo9 
0.0015 
0.0021 
0.0051 
0.01 10 
0.0395 
0.0353 
0.0177 
0.0069 

Tolal 0.1274 

Number of calm used in calculations = 319. . 

Number of observelions used in calculations'= 34424 

Tolal calm counled = 350 
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1993 Data from T.bM Meteorology Tower 

Stabilily A Slabilily D 

1 n 0.0013 0.0002 
2 nne 0.0026 0.0004 
3 ne 0.0056 0.0015 
4 ene 0.0095 0.0025 
5 e 0.0114 0.0028 

n 
nne 

ne 
ene 

e- 
e 

SB 
sse 

S 
ssw 

sw 
wsw 

W 
wnw 

nw 
nnw 

0.0068 
0.0072 
0.0068 
0.0045 
0.0027 
0.0022 
0.0022 
0.0023 
0.0024 
0.0033 
0.0039 
0.0048 
0.0051 
0.0055 
0.0063 
0.0073 

0.0045 
0.0105 
0.01 15 
0.0021 
0.0009 
0.001 1 
0.0016 
0.0033 
0.0078 
0.0171 
0.0122 
0.0073 
0.0072 
0.0056 
0.0048 
0.0029 

0.0045 
0.0121 
0.0069 
0.G005 
0.0001 
0.0003 
0.0008 
0.0037 
0.0258 
0.0487 
0.0221 
0.01 17 
0.0108 
0.0077 
0.0058 
0.0020 

0.0010 
0.0032 
0.0005 
0.0000 
O.oo00 
0.0000 
0.0002 
0.0026 
0.01 52 
0.0215 
0.0092 
0.0067 
0.0046 
0.0021 
0.0017 
0.0008 

00000 
0.0000 
0.0000 
0.0000 
0.0000 
O.oo00 
O.oo00 
0.0001 
O.ooo8 
0.0009 
O.OO02 
0.0003 
0.0001 
0.000 1 
0.0001 
0.0000 

o.oo00 
0.0000 
0.0000 
0.0000 
0.0000 
0 .aooo 
0.0000 
O.oo00 
0 .oo00 
0.0000 
o.Ooo0 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
Total 

0.0169 
0.0329 
0.0256 

0.0000 
0.0000 
O.oo00 
0.0000 
0.0000 
0.0000 
0.0000 
O.O(100 
0.0000 
0.oooo 
o.oo00 - 
O.oo00 
O.oo00 
O.oo00 
0.oooo 
0.0000 

0.WW 
0.oooo 
0.WW 
o.oOO0 
O.oo00 
o.ooO0 
0.0000 
0.0000 
o.oo00 
O.oo00 
O.oo00 
0.0000 
O.oo00 
0.0000 
O.oo00 
O.oo00 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
O.oo00 
O.oo00 
0.0000 
O.oo00. 
0.0000 
O.oo00 
0.0000 
0.0000 
0.0000 
0 .oo00 
0.0000 

0.0000 
o.oo00 
0.0000 
o.oo00 
0.0000 
0.0000 
o.oO0o 
o.oo00 
0 ,0000 
0.0000 
o.o@oo 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
Total 

0.0015 
0.0030 
0.0071 
0.0120 
0.0143 

2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 

0 0071 
0.0037 
0.0037 
0.0049 
0.0120 
0.0517 
0.0915 
0.0477 
0.0308 
0.0276 
0.02 10 
0.0182 
0.0131 
0.5084 

6 ese 0.0081 
7 se 0.0082 

0.0022 
0.0022 
0.0013 
0.0016 
0.0010 
0.0007 
O.WO3 
0.0003 
0.- 
O.OOO2 
0.0002 

0.0103 
0.0084 
0.0061 
0.0045 , 

0.0030 
0.0019 
0.0013 
0.001 1 
0.0009 
O.WO8 

8 sse 0.0047 
9 s 0.0028 

10 ssw 0.0020 
1 1  ' sw 0.0013 
12 w w  0.0009 
13 w 0.0007 
14 wnw O.OOO6 
15 nw O.OOO6 
18 n m  o.oO09 0.0010 

0.0773 

Slabilily B Slabilily E 

1 n  
2 nne 
3 ne 
4 ene 

.5 e 
6 ese 
7 se 
8 sse 
9 s  

10 ssw 
11 sw 

. 1 2  wsw 
13 w 
14 wnw 
15 nw 
16 n m  

0.0003 0.0003. 0.0000 0.WW 0.0000 
0.0007 O.ooo8 0.0000 0.00W '0.0000 
0.0014 0.0026 O.oo00 O.oo00 O.Ooo0 
0.0015 0.0021 0.0000 o.ooO0 0.0000 
0.0020 0.0017 0.0000 O.oo00 0.0000 
0.0011 0.0017 0.WW O.oo00 O.oo00 
O.ooo8 0.0013 O.oo00 0.0000 O.oo00 
0.0007 0.0019 O.oo00 O.oo00 0.OOOO 
0.0008 0.0023 0.0000 O.oo00 O.oo00 
O.WO3 0.0014 0.0000 O.oo00 0.WW 
o.ooo3 o.ooo9 o.oo00 o.oo00 o.oo00 
0.- 0.0003 O.oOo1 O.oo00 O.oo00. 
o.OOO2 0.0002 0.0001 0 . o m  0.0000 
o.oo00 o.WO3 0.0000 o.oo00 0.0000 
o.OOO2 0.- 0.0001 o.oo00 o.oo00 
0.0001 0.0001 o.oo00 o.oo00 0.0000 

0.0000 O.OOO6 
0.0015 
0.0040 
0.0036 
0.0038 
0.0028 
0.0021 
0.0025 
0.0029 
0.0018 
0.0012 
0.0003 
0.0006 
0.0003 
0.0005 
0.0002 
0.0288 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 

n 
nne 

ne 
ene 

ese 
se 

sse 

e 

S 
ssw 

sw 
WSW 

W 

nw 
n m  

.wnw 

0.0065 
0.0043 
0.0022 

0.0077 0.0033 0.0001 0.0000 0.0000 0 0176 

0.0022 O . W O 3  O.oo00 0.0000 0.0000 0.0047 
0.0049 0.0031 0.0001 ' 0.0000 0.0000 0.0124 0.0000 

0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 
O.oo00 
0 .oo00 
0.0000 
0.0000 
O.oo00 
0.0000 
o.Ooo0 
0.0000 
0.0000 

0.0015 
0.0010 
0.0008 
0.O008 
0.0008 
0.001 3 
0.001 7 
0.0024 
0.0029 
0.0057 
0.0120 
0.01 54 
0.0129 

O.OOO3 
0.0001 
0.0001 
O.WO3 
0.0010 
0.0026 
0.0087 
0.0127 
0.0097 
0.01 43 
0.0160 
0.0225 
0.0092 

0.0000 0.0000 
0.oooo o.oo00 
0.0000 o.oo00 
o.oo00 o.oo00 
o.oO04 0.0001 
0.0022 0.0002 
0.0113 0.0006 
0.0166 0.0005 
0.0032 0.0000 
0.0021 0.0000 
0.0016 0.0000 
0.0010 o.oo00 
0.0018 0.0001 

0.0000 O.Oo00 0 0017 
0.0000 o.oo00 0.0010 
o.oo00 o.oo00 0.0010 
o.oo00 0.0000 0.0012 
0.0000 O.oo00 0.0023 
O.oo00 O.oo00 0.0063 
0.0000 0.0000 0.0223 
O.oo00 0.o000 00322 
0.0000 o.Ooo0 0.0158 
0.0000 0.0000 0.0222 
o.oO00 0.0000 0.0296 
o.oo00 0.o000 0.0389 
O.oo00 0.0000 0.0240 

Tolal 0.2332 Total 

Slabilily C 

l n  
2 nne 
3 ne 
4 ene 
5 e  
6 ese 
7 se 
8 sse 
9 s  

10 ssw 
11 sw 
12 w w  
13 w 
14 wnw 
15 nw 
16 nnw 

- 
Slabilily F 

1 n 
2 nne 
3 ne 
4 ene 
5 e  
6 ese 
7 se 
8 sse 
9 s  

10 ssw 
11 sw 
12 w w  
13 w 
14 wnw 
.15 nw 
16 nnw 

0.0003 
0.0010 
0.0024 
0.0018 
0.001 1 
0.0010 
O.ooo8 
0.0007 
O.OOO5 
0.0008 
0 . m 5  
0.0005 
0.0003 
0.0002 
0.0003 
0 .oo$N 

0.0005 
0.0028 
0.0078 
0.0032 
0.0020 
0.0016 
0.0022 
0.0028 
0.0049 
0.0043 
0.0018 
0.0010 
0.0010 
O.oO09 
O.oO04 
0.0001 

o.oo00 o.oo00 
o.ooo3 0 . o m  

'O.ooo8 o.oo00 
0.0005 0.0000 
0.0002 o.oo00 
o.oo01 o.oo00 
o.oO01 o.oo00 
0 . m  o.oo00 
0.0024 O.oo00 
0.0029 o.oo00 
0.0017 0 . o m  
0.0017 O.oo00 
0.0030 o.oo00 
0.0022 0.0000 
0.0007 O.oo00 
0.0002 0.0000 

0.0000 0.0000 0.0tm 
0.0000 0.0000 0.0041 

0.0070 0.0040 
0.0063 0.0029 
0.0032 0.0008 
0.0013 0.0000 
0.0006 0.0000 
0.0005 0.OOOl 
o.Oo03. 0.- 
o.ooo8 0.0002 
0.0016 O.oO09 
0.0023 0.0035 
0.0035 0.0107 
0.0050 0.0157 
0.0102 0.0161 
0.0140 0.0117 
0.0129 0.0223 
0.0082 0.0081 

0.0004 o.oo00 
0.0002 0.0000 
o.oo00 o.oo00 
0.0000 0.0000 
o.oo00 o.oo00 
0.0000 0.0000 
0.0000 0.0000 
o.oo00 0.0000 
0.0001 0.0000 
0.0003 0.0000 
0.0028 0.0000 
0.0031 0.0000 
0.0013 0.0000 
0.0001 0.0000 
0.0008 o.oo00 
0.0017 0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
O.oo00 
O.oo00 
0.0000 
O.oo00 
0.0000 
0 .oo00 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 

0.0000 0.0113 
'O.Oo00 0.0094 
0.0000 00040 
O.OOO0 00013 
0.0000 0 ooo6 
o.oo00 0.0006 
0.0000 0.0006 
o.oo00 o.ooo8 
O.oo00 0.0025 
0.0000 0.0061 
O.Ooo0 00170 
0.0000 0.0237 
0.0000 0.0276 
0.0000 0.0258 
0.o000 0.3360 
0.0000 0.0180 
Tolal 0.1853 

o.oo00 0.0000 0.0110 
O.oo00 0.0000 0.0055 
0.WW 0.0000 0.0033 
O.oo00 0.WW 0.0027 
O.oo00 0.0000 0.0031 
0.0000 O.oo00 0.0037 
O.oo00 O.oo00 0.0078 
0.WW 0.WW 0.0079 
o.oo00 0.0000 0.0041 
0.0000 0.0000 0.0031 
0.WW 0.0000 0.0043 
0.0000 0.0000 0.0033 
O o o 0 0  0.0000 0.0014 
0.0000 o.oo00 0.0006 

Total 0.0870 

Number of calm used in calculations = 351 

Number 01 obsenralions used in calculaliins = 34363 

Total calm munted = 355 
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Stability A 

I n 0.0005 0.0001 0.0000 O.oo00 0.0000 0.0000 0.0005 
2 nne O.ooo8 0.0001 0.0000 O.oo00 O.oo00 0.0000 O.ooo8 3 ne .o.Mo, o,e3 o.oo00 o.oo00 0 . ~ 0  0 , ~ W  o,w2j 
4 ene 0.0025 0.0008 0.0000 O.OOO0 0.0000 0.0000 0.0034 
5 e 0.0046 0.0013 0.0000 O.oo00 0.0000 0.0000 0.0058 
6 ese 0.0033 0.0013 0.0000 O.OOO0 O.oo00 O.oo00 0.0046 ' 

7 so 0.0038 0.0012 O.oo00 O.oo00 O.oo00 0.0000 O.O(j50 
8 sse 0.0026 0.0013 O.oo00 0.0000 O.oo00 O.oo00 0.0039 
9 s 0.0024 0.0012 0.0000 O.oo00 O.oo00 O.oo00 0.0036 

10 ssw 0.0011 0.0003 0.0000 o.oo00 0.0000. 0.0000 0.0014 
11 sw o.ooo8 o.oO03 o.oo00 0 . m  o.oo00 0.0000 0.0009 
12 w w  0.0008 o.oO03 0.0001 o.ao00 0.0000 0.0000 0.0012 
13 w O.ooo8 0.0005 O.oo00 0.0000 0.0000 0.0000 0.0013 ' 

14 wnw 0.0007 O.OOO2 O.ao00 O.oo00 0.0000 0.0000 0.0009 
15 nw O.OO08 0.0001 0.0000 O.oo00 ' O.oo00 0.0000 0.0007 
16 nmu O.OOO3 0.0001 0.0000 0.0000 0.0000 O.oo00 0.0003 

Stability D 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

n 
nne 

ne 
ene 

e 
ese 
se 

sse 
S 

ssw 
sw 

WXW 
W 

wnw 
nw 

nnw 

0.0051 
0.0048 
0.0054 
0.0044 
0.0049 
0.0040 
0.0036 
0.0045 
0.0057 
0.0045 
0.0042 
0.0038 
0.0038 
0.0035 
0.0043 
0.0048 

0.0070 
0.0068 
0.01 13 
0.0089 
0.0068 
0.0045 
0.0051 
0.0095 
0.0246 
0.0162 
0.01 13 
0.0088 
0.0075 
0.0065 
0.0065 
0.0064 

O.OOM 
0.0051 
0.0089 
0.0037 
0.0012 
0.0007 
0.0016 
0.0134 
0.0193 
0.0210 
0.0161 
0.0146 
0.01 35 
0.0123 
0.0076 
0.0046 

0.0010 
0.001 5 
0.0025 
0.0004 
0.0001 
0.0001 
0.0003 
0.0036 
0.0224 
0.0108 
0.0082 
0.0112 
0.0090 
0.0057 
0.0052 
0.0022 

0.0000 
0.0000 
0 . m o  
0.0000 
0.0000 
O.oo00 
0.0001 
0.0000 
0.0005 
0.0001 
0 .ooo8 
0.0012 
0.0010 
0.0003 
O.ooo9 
0.0002 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 
0.WW 
0.0001 
0.0000 
0.0000 
0.0001 
0.0000 
0.0002 
0.0002 
0.0001 

0.0182 
0.0181 
0.0280 
0.01 74 
0.01 30 
0.0101 
0.0108 
0.0310 
0.1025 
0.0530 
0.0405 
0.0397 
0 0340 
0.0286 
0.0247 
0.0182 

Tolal 0.4886 Total 0.0388 

Stability B 

1 
2 
3 
4 
5 
6 
7 

. 8  
9 

10 
11 
12 
13 
14 
15 
16 

n 0.0002 0.0001 
nne 0.0003 0.0002 

ne 0.- 0.0004 
ene 

e 
ese 
se 

sse 
S 

ssw 
sw 

WSW 
W 

nnw 

0.0007 O.OOO8 
0.0015 0.0019 
O.ooo8 0.0017 
0.0007 0.0019 
0.0008 0.0014 
o.ooo8 0.0012 
0.0002 o.ooo3 
0.0003 o.oO03 
0.0002 o.OOO3 
0.0001 0.0004 
0.0001 0.0001 
0.0001 o.am2 
0.0001 0.0001 

0.0000 o.oo00 
0.0000 0.0000 
o.oo00 o.oo00 
0.0000 0 .om 
o.oo00 o.oo00 
o.oo00 o.oo00 
0.0000 o.oo00 
o.oo00 0.0000, 
0.0000 o.oo00 
o.oo00 o.oo00 
o.oo00 0 . o m  
o.oo00 o.oo00 
o.Ooo1 0.0000 
0.0001 0.0000 
o.oo00 o.oo00 
o.oo00 0.0ooo 

0.0000 
0.0000 
O.oo00 
0.0000 
O.oo00 
O.oo00 
O.oo00 
0.- 
O.oo00 
O.oo00 
0 .oo00 
0.0000 
0.0000 
0.0000 
0 .oo00 
0.0000 

Stability C 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.- 
0.0000 
O.oo00 
0 .oo00 
0.0000 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 
0.0000 
Told 

0.0003 
0.oOW 
0.O008 
0.0015 
0.0034 
0.0025 
0.0026 
0.0023 
0.0020 
0 .ooo6 
0.0006 
0.0005 
0.0005 
0:0001 
O.OOO3 
0.0003 
0.0189 

1 n 0.0003 0.0002 0.0000 O.oo00 0.0000 0.0000 O.OOO6 
2 nne 0.0004 0.0003 0.0000 O.OOO0 0.0000 0.0000 0.0007 
3 ne 0.0007 0.0012 O.oo00 O.oo00 O.OOO0 0.0000 0.0019 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

ene 
e 

ese 
se 

sse 
S 

ssw 
sw 

W W  
W 

wnw 
nw 

nnw 

0.0013 0.0021 0.0000 O.oo00 0.0000 0.0000 
0.0012 0.0032 0.0000 o.oo00 0.0000 0.0000 
0.0012 0.0026 0.0000 .O.OOOO O.oo00 O.oo00 
o.ooo9 0.0036 0.0001 o.oo00 o.oo00 0.0000 
0.0010 0.0048 0.oOW 0.0000 0.0000 o.oo00 
0.0013 0.0005 0.0010 0.0000 O.oo00 O.oo00 
0.0007 0.0014 0.0005 O.oo00 O.oo00 0.0000 
0.0003 O.ooo8 0.0007 O.oo00 O.oo00 0.0000 
0.0002 0.0010 0.0012 o.oo00 0.0000 o.oo00 
0.0003 0.0007 0.0016. O.OOO0 0.0000 0.0000 
0.0001 0.0011 0.0013 O.oo00 O.oo00 0.0000 
o.oO03 0.0005 0.0004 o.oo00 o.oo00 0.0000 
O.OOO3 0.0003 O.oo00 O.O(300 0.0000 0.0000 

0.0035 
0.0044 
0.0038 
0.0047 
0.0082 
0.0087 
0.0025 
0.0016 
0.0024 
0.0025 
0.0025 
0.0013 
0.0007 

Total 0.0461 

Slability E 

1 n 0.0048 0.0134 0.0i00 0.0002 0.0000 O.OOOO 0.0285 
2 nne 0.0038 0.0034 0.0014 0.0000 0.0000 0.0000 O.MM 
3 ne 0.0021 0.0016 O.ooo8 0.0001 0.0000 0.0000 0.0044 
4 ene 
S e  
6 ese 
7 se 
8 sse 
9 s  

10 ssw 
11 sw 
12 WXW 
13 w 
14 wnw 
15 nw 

0.0014 
0.0012 
0.0008 
0.0013 
0.0012 
0.0025 
0.0036 
0.0032 
0.0030 
0.0032 
0.0029 
0.0038 

0.0008 0.0002 0.0000 0.0000 O.OOO0 0.0023 
0.0005 O.oa00 O.oo00 O.oo00 0.0000 0.0017 
O.OOO5 0.0000 0.0000 0.WW O.oo00 0.0014 
o.ooo8 0.0001 0.0000 o.oo00 0.0000 0.0022 
0.0015 0.0010 0.0000 0.0000 O.oo00 0.0038 
0.0071 0.0058 0.0002 O.oo00 O.oo00 .0.0156 
0.0149 0.0073 0.0003 0.0000 0.0000 0.0261 
0.0160 0.0102 0.0004 0.WW 0.0000 0.0298 
0.0135 0.0076 0.0003 0.0000 0.0000 0.0245 
0.0119 '0.0069 0.0004 0.0000 0.0000 0.0225 
0.0136 0.0133 0.0001 0.0000 0.0000 0.0300 
0.0130 0.0108 0.0007 O.oo00 0.0000 0.0281 

16 nmu 0.003s 0.0153 0.0113 0.0002 0.0000 0.0000 0.0307 
Tolal 0.2601 

Slabiiity F 

l n  
2 nne 
3 ne 
4 ene 
5 e  
6 ese 
7 se 
8 sse 
9 s  

10 SSW 
11 sw 
12 WXW 
13 w 
14 wnw 
15 nw 
16 nnw 

0.0061 
0.0029 
0.0017 
0.0000 
0.0006 
0.0005 
O.ooo9 
0.0010 
0.0019 
0.0026 
0.0038 
0.0029 
0.0032 
0.0029 
0.W44 
0.0061 

0.0059 
0.0011 
0.0002 
0.0000 
0.0002 
0.0002 
O.oo00 
0.0007 
0.0022 
0.0044 
0.0055 
0.0112 
0.0143 
0.0058 
0.0081 
0.0142 

0.0008 
0.0000 
0.0002 
0.0000 
0.0000 
0.0000 
0.0000 
O . a m 2  
0.0022 
0.0019 
0.0010 
0.0028 
0.0055 
0.0027 
0.0055 
0.0098 

O.oo00 
0.0000 
0 .oo00 
0.0000 
O.oo00 
0.0000 
0.0000 
0.0000 
0.0002 
0.0001 
0.0000 
0.0000 
0.0000 
O.oo00 
O.OOO2 
0.0001 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.WW 
0.WW 
0.0000 
O.oo00 
0.0000 
0 .WW 
0.0000 
0.0000 
0.0000 
0 .oo00 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 
O.oo00 
0 .oo00 
0 . o m  
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
Total 

0.0128 
0.0040 
0.0021 
O.OOO9 
0.0008 
0 OW7 
0 0010 
0.0019 
0.0066 
O.OO90 
0.0 103 
0.0168 
0.0229 
0.01 15 
0.0182 
0.0303 
0.1496 

Number of calm used in calculations I 236 

Number of obsenralions used in calcubliins = 34574 

Total calm counted = 282 . 

22 
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1993 Data from .T.r\-53 Meteorology Tower 

Slability A 

1 n  
2 nne 
3 ne 
4 ene 
5 e  
6 ese 
7 se 
8 sse 
9 s  

10 saw 
11 sw 
12 wsw 
13 w 
14 wnw 
15 nu 
16 flM 

Slabili(y B 

1 n  
- 2 nne 

3 ne 
4 e r w ,  
5 e  
6 ese 
7 se 
8 sa0 
9 s  

10 ssw 
11 sw 
12 wsw 
13 w. 
14 wnw 
15 nw 
18 nnw 

Slnbility c 

1 n  
2 nne 
3 ne 
4 ene 
5 0  
6 ese 
7 se 
8 sae 
9 s  

10 ssw 
11 sw 
12 wsw 
13 w 
14 wnw 
15 .nw 
16 nnw 

0.0013 
0.0031 
0.0069 
0.01 14 
0.0100 
0.0068 
0.0063 
0.0045 
0.0028 
0.001 5 
0.0007 
0.0007 
0.0007 
0.0010 
O.OOO8' 
O.ooo9 

0.0003 
0.0005 
0.001 1 
0.0027. 

0.0029 
0.0022 
0.0012 
0.0014 
O.OOO8 
O.ooo5 
O.OOO3 
0.0006 
O.oo03 
0.0001 
0.0002 

0.0033 

O.Oo(30 
0.0000 
O.oo00 
O.oo00 
0.0000 
O.oo00 
O.oo00 
O.oo00 
0.0000 
O.oo00 
0.0001 
O.oo00 
O.oo00 
O.oo00 
0.- 
O.oo00 

O.oo00 
O.Wo0 
0.WW 
0.0000 
O.oo00 
0.0000 
0.WW 
0.0000 
O.oo00 
0.WW 
O.oo00 
O.oo00 
O.oo00 
0.0000 
O.oo00 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 

O.oo00 
0 .oo00 
0.0000 
0.WW 
0.WW 
O.oo00 
O.oo00 
0.0000 
0.0000 
O.oo00 
O.oo00 

o.moo 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 
O.oo00 
0 .oo00 
0.0000 
0.- 
0.0000 
0.0000 
O.oo00 
0.0000 
0.0000 
T O M  

0.0016 
0.0036 
0.0070 
0.0141 
0.0133 
0.0097 
0.0065 
0.0057 
0.0042 
0.0023 
0.0013 
0.001 1 
0.001 3 
0.00 13 
O.WO9 
0.001 1 
0.0768 

0.0004 O.OOO1 O.oo00 O.oo00 0.0000 0.0000 0.0005 
0.0005 O.OOO4 O.oo00 O.oo00 O.oo00 O.Wo0 0.0010 
0.0017 0.0018 0.0001 0.WW 0.WW 0.0000 0.0038 
o.Oo30 0.0030 0.0001 0 . m  o.oo00 0.0000 0.0081 
0.0024 0.0040 O.oo00 O.oo00 0.0000 0.0000 0.0064 
0.0012 0.0023 0.0000 0.0000 0.WW 0.WW 0.0036 
0.0015 0.0024 O.oo00 O.oo00 O.oo00 0.0000 0.0039 
0.0010 0.0019 o.oo00 o.oo00 0 . m  0.WW 0.0029 
O.OOO8 0.0018 O.oo00 0.0WO 0.WW 0.WW 0.0023 
0.0003 0.0010 O.OOO1 0.0000 0.0000 0.0000 0.0014 
O.OOO1 0.0007 O.oo00 0.0000 O.oo00 0.0000 0.0008 
0.0001 O:ooo1 O.OW1 O.oo00 O.oo00 0.0000 0.0007 
0.0001 o.ooo8 0 . m  o.Wo0 0.0000 0.0000 0.0009 
O.OOO2. O.OW4 0.0001 0.0000 0.0000 0.0000 0.0007 
0.0001 0.0003 0.0001 O.oo00 O.oo00 0.0000 0.0005 
o.OOO3 0.0001 o.oo00 0.0000 0.WW 0.0000 o.Oo04 

Total 0.0357 

Slability D 

1 n  
2 nne 
3 ne 
4 ene 
5 e  
6 ese 
7 se 
8 sse 
9 s  

10 SSW 
11 sw 
12 wsw 
13 w 
14 wnw 
15 nw 
16 nnw 

Slability E 

1 n  
2 nne 
3 ne 
4 ene 
5 e  
6 ese 
7 se 
8 sae 
9 s  

10 ssw 
11 sw 
12 wsw 
13 w 
14 wnw 
15 nw 
16 nnw 

Slability F 

1 n  0.0008 o.ooo5 0.0001 0.WW 0.0000 0.0000 0.0014 
0.0011 0.0014 0.0005 0.0000 0.0000 0.0000' 0.0030 2 nne 
0.0020.. 0.0011 0.0011 0.WW 0.0000 0.WW 0.0072 3 ne 
0.0029 0.0055 0.0007 0.0000 0.0000 .O.woO 0.0092 4 ene 
0.0022 0.0055 O.OOO4 0.WW O.oo00 O.oo00 0.0081 5 e  
0.0012 0.0034 0.0001 o.oo00 o.oo00 o.oo00 0.0040 6 eae 
0.0015 0.0029 o.ooo1 0.0000 o.oo00 o.oo00 0.0046 7 se 
0.0011 0.0049 0.0005 O.oo00 0.0000 O.oo00 0.0065 8 sse 
o.ooio 0.0058 0.0024 0 . 0 ~ 0  o.oo00 a ww 0.0092 9 s  
0.0004 0.0028 O.OOi4 0.&0 0.Ws 0 . 0 ~  0.eS 10 ssw 
0 . 0 0 ~  0.0018 0.0017 0.0000 O.WW o.oo00 0.0039 11 sw 
0.0002 0.0011 0.0029 0.0000 0.0000 0.0000 0.0042 12 wsw 
o.Oo03 0.0020 0.0038 0.0000 0.WW 0.WW 0.0061 ,13 w 
0.- O.ooo9 0.0022 0.WW O.oo00 O.oo00 0.0035 14 wnw 
o.ooo3 o.ooo8 0.0009 o.oo00 0.WW o.oo00 0.0020 15 nw 
O.OOO4 0.0005 0.0001 0.0000 0.0000 0.oOOp 0.0010 ' 16 flnw 

Tola ; 0.0790 

0.0097 0.0087 0.0087 0.0014 0.0001 0.0000 0.0285 
0.0081 0.0091 0.0095 0.0030 O.COO1 0.0000 0 0297 
0.0Ose 0.0670 0.0057 0.oooS 00000 0.WoO o:o2Oi 
0.0052 0.0054 0.0020 0.0001 0.0000 O.OOO0 0.0126 
0.0053 0.0039 0.0009 O.oo00 0.0000 O.OOO0 0,0100 
0.0037 . 0.0021 0.0005 0.0000 0.WW O . o J 0 0  0.0063 
0.0035 0.0028 0.0008 0.0002 O.oo00 O.OOO0 0.0073 
0.0038 0.0091 0.0094 0.0019 0.0001 O.Ooa0 0.0243 
0.0047 0.0161 0.0383 0,0103 O.ooo3 O o o o d  00677 
0.0046 0.0183 0.0357 0.oi i i  0.0003. O . O o 0 0  o.oii2 
0.0047 0.0188 0.0296 0.0108 O.ooo4 O.OOO0 0.0640 
0.0033 0.0075 0.0177 O.Otl0 0.0011 O.OOO0 0.0407 
0.0039 0.0084 0.0174 0.0076 0.0003 0.0000 0.0376 
0.0051 O.Oo60 0.0110 0.0044 0.0002 O.OOO0 0.0268 
0.0088 0.0046 0.0058 0.0037 O.OOO8 O.OW1 0.0216 
0.0090 0.0055 0.0042 0.0014 0.0001 0.0000 0.0202 

Tolal 0.4889 

0.0076 0.0074 
0.0060 0.0055 
0.0048 0.0025 
0.0027 0.0012 
0.0028 0.0005 
0.0018 o.oO09 
0.0018 0.0011 
0.0017 0.0015 
0.0025 0.0053 
0.0036 0.0161 
0.0046 0.0193 
0.0037 0.0133 
0.0045 0.0141 
0.0059 0.0129 
0.0075 0.0089 
0.0076 0.0057 

0.0023 0.0001 
0.0029 0.0001 
o.ooo8 o.oo00 
0.0001 0.0000 
0.0000 0.WW 
o.oo00 0.0000 
0.0000 0.0000 
o.ooo8 o.ooo2 

0.0200 0.0018 
0.0128 0.0008 
0.0138 0.0003 
0.0140 0.0001 
0.W34 0.0001 
0.0032 o.ooo3 
0.0028 0.0002 

0.0031 0.0001 

0.0000 o.ooO0 
0:0000 0.0000 
0.0ooo 0.0000 
0.0000 o.oOo0 
0.0000 o.ooO0 
0.WW o.oo00 
o.oo00 o.OO00 
o.oo00 o.oo00 
o.oo00 o.oo00 
0.0000 0.oOOO 
0.WW o.oO0o 
0.0000 0 . m o  
0.0000 O.OG00 
0.0000 0.0000 
0.WW o.oO00 
0.0ooo 0.0000 

Total 

0.0023 0.0009 O.oo00 0.WW 0.00do O . O W 0  
0.0022 0.0008 0.0000 0.0000 0.0000 0.0ooo 
0.0022 0.0003 O.oo00 0.- O.OOO0 0.0000 
0.0018 0.0000 0.oooo 0.0000 0.0000 o.ooO0 
0.001 1 o.oo00 0.oooo o.oo00 0.0000 o.ooO0 
0.0016 0.0000 O.oo00 0.0WO 0.WW O.oo00 
0.0014 O.ooo5 O.oo00 0.0000 0.WW O W 0 0  
0.0023 0.0008 O.ooO1 0.0000 0.0000 0 oo00 
0.0039 0.0023 O.WO4 0.0000 O.oo00 0.0000 
0.0030 0.0026 0.0010 0.0001 0.0000 0.OOOO 
0.0022 o.ooo8 o.ooo1 0.0000 o.oo00 o.oO0o 
0.0014 0.0023 0.0001 0.0000 00000 O.oO00 
0.0014 0.0031 O.OOO2 0.0000 00000 00000 
0.0015 0.0027 0.0001 0.WW O.oo00 O.OO00 
00025 0.0005 O.oo00 O.oo00 0.WW O.OO00 
0.0021 0.0003 0.0000 0.0000 O.OOO0 0.0000 

Tolal 

0 0170 
0.0145 
0 . m 2  . 
0.0039 
0.0033 
0.0027 
0.0029 
O.OoJ0 
0.0109 
0.0013 . 
0.0372 
0.031 I 
0.0327 
0.0223 
0.0179 
00163 
0.2668 

0 0032 
0.0028 
0 0025 
0.0018 
0.001 1 
0 0016 
0.0018 
0.0031 
0.0066 
0.0067 
0.0030 
0.0039 
0.0048 
0.0044 
0.0030 
0.0024 
0.0529 

Number of calm used in calcuhtia = 408 . 

Number of obsmvalions usad in calcuhlions = 34641 

Total calm counted I 41 3 
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Data from TA-53a hfeteorolog Tower (June 30-October 31, 1993) 

Stability D Stability A 

I n  
2 nm 
3 ne 
4 ene 
5 e  
6 ese 
7 se 
8 sse 
9 s  

10 saw 
11 sw 
12 WSW 
13 w 
14 wnw 
15 nw 
16 nnw 

0.0012 
0.0035 
0.0076 
0.0142 
0.01 12 
0.0068. 
0.0081 
0.0054 
0.0031 
0.0022 
0.0010 
0.0008 
O . O W 9  
0.0018 
O.OW9 
0.001'1 

0.0005 
0.0007 
0.0014 
0.0040 
0.0043 
0.0039 
0.0027 
0.0014 
0.0017 
0.0007 
O.OW4 
0 .OW4 
O.ooo8 
0.0001 
O.oo00 

0.0000 
0.0000 

O.oo00 
0.0000 
O.oo00 
0.0000 
O.oo00 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
O.Ow0 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

0.0000 
0.0000 
0.5000 
0.0000 
0.0000 
O.oo00 
0.0000 
O.oo00 
O.oo00 
0.0000 
0.- 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
Told 

0.0017 
0.0042 
0.0091 
0.01 82 
0.0155 
0.0107 
0.01 08 
0.0068 
0 .ow ' 

0.0029 
0.0015 
0.0013 
0.0015 
0.0018 
O.OW9 
0.001 1 
0.0927 

1 
2 
3 
4 

n 
nne 
ne 

ene 
e 

ese 
so 

sse 
S 

ssw 
SW 

WSW 

wnw 
nw 

nnw 

w .  

0.0093 
0.0066 
0.0058 
0.0035 
0.0041 
0.0020 
0.0021 
0.0030 
0.0033 
0.0037 
0.0034 
0.0030 
0.0041 
0.0051 
0.0066 

' 0.0071 

0.0067 
0.0073 

0.0098 
0.0081 
0.oMo 
0.0016 
0.0005 
0.0006 
O.MO7 
0.01 18 
0.0447 
0.0430 
0.0335 
0.0193 
0.0207 
0.01 32 
0.0047 
0.0038 

0.0018 
0.0024 
0 .MXw) 
0.0000 
O.oo00 
0.0000 
o.oO01 
0.0018 
0.01 13 
0.0141 
0.0103 
0.0056 
0.0033 
0.0025 
0.0018 
0.0017 

0.0003 
0.0002 
0.0000 
0.0000 
0.0000 
O . W o 0  
O.oo00 
0.0001 
0.0001 
0.0002 
O.OW3 
0.0002 
O.OOO3 
0.0000 
O.oo00 
0.0003 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 
O.oo00 
O.oo00 
0.0000 
0.0000 
o.Ooo0 
0.0000 
0.0000 
0.0000 
0.0000 

0.0277 
0.0245 
0.0158 
0.0103 
0.0082 
0.0045 
0.0040 
0.024 1 
0.0735 
0.0783 
0.0694 
0.0384 
0.0388 
0.0280 
0.0174 
0.0101 
0.4819 

O.oa00 
0.0000 
0.0000 

o.ooa2 
0.0051 
0.0036 5 

6 
. 7 '  
8 
9 

10 

0.0000 
o.ooo0 

O.oo00 
0 .m 
o.ooO0 
O.oo00 
0.0000 
O.oo00 
0.0000 
0.0000 
0.0000 
0 .m 

0.0019 
0.0019 
0.0075 
0.0141 
0.01 72 
0.0219 
0.0103 
0.0105 
0.0071 
0.- 
0.0053 

O.oo00 
0.0000 
0.0000 
0.0001 
0.WW 
0.WW 
0.0000 
o.ooO0 
0.0000 

il 
12 
13 
14 
15 
16 0.0000 O.Ooa0 

Told 

/ 

Slabilily E Slabilily B 

1 
2 
3 

n 
nne 
ne 

ene 
e 

e n  
ae 

sse 
a 

ssw 
SW 

W W  
W 

wnw 
nw 

nnw 

0.0004 
0.0005 
0.0014 
0.0030 
0.0018 
0.0009 
0.0013 
0.0012 
O.OOO6 
0.0004 
0.0001 
0.0002 
O.oo00 
O.ooo2 
0.0001 
O.ooo3 

O.OOO3 
0.0005 
0.001 3 

' o.oo00 
O.oo00 
O.oo00 

O.oo00 O.oo00 O.oo00 0.0007 
0.0000 0 . m  0.0000 0.0010 
o.oo00 0.0000 o.oo00 0.0028 

l n  
2 nne 
3 ne 
4 ene 
5 e  
6 ese 
7 se 
8 sse 
9 s  

10 ssw 
11 sw 
12 W W  
13 w 
14 Wllw 
15 nw 
16 nnw 

0.0058 0.0063 
0.0040 0.0034 
0.0043 0.0017 
0.0014 0.0007 
0.0020 0.0001 
0.0005 . o.ooo8 
0.0013 0.0007 
0.0012 0.0013 
0.0017 0.0013 
0.0028 0.0196 
0.0037 0.0231 
0.0038 0.0192 
0.0014 0.0166 
0.0046 0.0158 
0.0054 0.0055 
0.0051 0.0037 

0.m5 o.oo00 0.0000 
0.0016 0.0000 0.0000 
o.oO03 o.oo00 0.0000 
0.0002 0.0000 0.0000 
0.0000 o.oo00 0.0000 
0.0000 0.0000 0.WW 
0.0001 0.0000 o.oo00 
o.OoO3 0.0003 0.0000 
0.0025 0.0002, O.oo00 
0.0235 0.0014 0.0000 
0.0171 0.0008 O.oo00 
0.0lSg 0.0004 0.0000 
0.0171 0.0000 O.oo00 
0.0011 0.0003 0.OOOO 
0.0026 O.oo00 O.oo00 
0.0026 O.OW1 . O.oo00 

0.0000 0.0146 
0.0000 o.Oo90 
0.0000 0.0063 
0.OOoo 0.0023 
0.0000 0.0021 
o.oo00 0.0011 
o.Ooo0 0.0021 
0 . m  0.0030 
O.oo00 0.0087 
0.0000 0.0473 
0.0000 0.0446 
0.0000 0.0434 
0.0000 0.0382 
O.OOO0 0.0245 
0.MX)O 0.0135 
o.oo00 0.0115 
Total 0.2723 

4 
5 
6 
7 
8 
9 

10 

O.Oi36 
0.0054 
0.0023 
0.0024 
0.0018 
0.0018 
0.0018 
O.OOO8 
O.ooo8 
0.0007 
0 .ooo8 
0 .ooo3 
o.oo00 

O.ooo2 
0.0000 
O.oa00 
O.oo00 
0.WW 
0.- 
o.Ooo1 
0.0001 
O.OW3 
O.OOO2 
0.0002 
0.0002 
0.0000 

o.oo00 
O.oo00 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
O.oo00 
0.0000 
O.oo00 
0.0000 

0.0000 0.0000 0.0068 
0.0000 0.0000 0.0072 
O.oo00 O.oo00 0.0032 
O.oo00 0.0000 0.0036 
o.ooO0 o.oo00 o.OO30 
O.oo00 O.oo00 0.0024 
0.WW 0.0000 0.0024 
0 . m  o.oo00 0.0009 
o.oo00 0.0000 0.0010 
o.oo00 0.0000 o.ooo8 
0.0000 o.oo00 0.0009 
0 . m  0.0000 0.0005 
O.wQ0 0.0000 0.0003 

TOW 0.0376 

ii 
12 
13 . 
14 
15 
16 

Slabiyr c Slabilily F 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

n 
nne 
ne 

ene 
e 

e w  
se 

sse 
S 

ssw 
SW 

WSW 
W 

WmW 
nw 

nnw 

0.0008 
0.0013 
0.0022 
0.0027 
0.0019 
0.0008 
0.0013 
0.0008 
0.0010 
0.0006 
0.0003 
0.0003 
O.OOO2 
O.OOO3 
0.0005 
O.OOO6 

0.0005 
0.0015 
0.0038 
0.0053 
0.0050 
0.0036 
0.0038 
0.0053 
0.0074 
0.0037 
0.0025 
0.0012 
0.0021 
0 .ooo9 
0.0013 
0.0006 

0.0001 
0.0004 
0.0007 
0.0008 
0.0003 
O.oo00 
O.oo00 
0.0007 
0.0035 
0.0014 
0.0017 
0.0029 
0.0040 
0.001 4 
O.OOO8 
o.OoO1 

O.oo00 0.0000 0.0000 0.0013 
0.0000 0.0000 0.0000 0.0033 
o.oo00 0.0000 0.0000 0.0066 
0.0000 0.0000 0 . m  0.0088 
o.oo00 0.WW 0.0000 0.0072 
0.0000 0 . m  o.oo00 0.0044 
o.oo00 0 . m  o.oooo 0.0050 
0.0000 O.OoO0 O.oo00 0.0067 
0.0000 0 . m  o.oo00 0.0119 
O.oo00 0.WW O.OoO0 0.0057 
0.0000 O.oo00 O.oo00 0.0045 
0.0000 0.WW 0.0000 0.0043 
0 . m  0.0000 0.0000 0.0062 
0.0000 0.M)OO 0.0000 0.0027 
O.oo00 O.oo00 0.0000 0.0026 
0.0000 0.0000 0.0000 0.0013 

Total 0.0826 

n 
nne 
ne 

ene 
e 

ese 
se 

sse 
S 

saw 
sw 

WSW 
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Presen1r.d ia Table 11 arc Ihe.dosc csliiiintcs to LANL's ,ME1 for cadi oC the grouped point sources a[ 
U i L .  The cdculatcd doscs iucludr: doscs froni routiiic cmissioiis JS well as ally unplanned rclsases. 
Table 13 provides [he dose csliiiiates from non-point sources. 

Tuble 12. 1993 Doses by Point Source 

Croup LANL ME1 
(nireni) 

LA-1 6.1OE-05 ' 

. LA-4 1.08E-05 
LA-2 2.77E-03 

LA-5 1.44E-02 
LA-6 4.57Et00 
LA-7 O.OOE+OO 

1 Ci = 3.7E+10 Bq.  

Table 13. 1992 Dose Estintates from Non-Point Sources 

LANL ME1 
Source ' (mrem) 

LA3 6.6E-02 
LA-8 . 6.8E-05 
LA-11 1.9E-07 
LA-14 2.1E-03 

LA-17 1.4E-03 
LA- 16 1 .OE+OO 

1 Ci = 3.7E+10 Bq 

Complhnce Assessment 

The effective dose equivalent .to the tnaxiinally exposed individual from the Los Alamos National 
Laboratory for 1993 operations was 5.6 nixin (5.6E-05 Sv). The location of the maximally exposed 
individual is a t  a business oflice 800 In north-northeast of the site boundary of TA-53. 
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Clarification of Certification 

Data from thc Laboratory’s current effluent moiitoriiig program indicate that Laboratory operations are 
in compliance with tbc Euiviroeinental Protectioir Ageiicy (EPA) standard found in 40 CFR 6 1.92. 
Monitoring results from the Laboratory’s eiiviroiiinciital survcillance program, which includ: both 
ambient air nionitoring aiid exterrial penetratiiig radiation. measurements, support this finding. The 
standard slates that einissioils froin Department of Eiiergy facilities shall not exceed those amounts that 
would cause any member of the public to receive in ally year an  effective dose equivalent df 10 mrem/yr. 
However, as previously reported is the 1991 report. the Laboratory is not able to demonstrate compliance 
with EPA stack monitoring stack requirements found in 40 CFR 60.93. EPA and DOE are negotiating a 
federal facilities compliance agreement to bring the Labtktory into compliance with the requiremeills of 
40 CFR 60.93 and 61.93. DOE has subniitted a draft action plan and agreement to EPA for review. 

Certification 

I certify under penalty of law that I have personally examined and am familiar with the information 
submitted herein and based on my inquiry of those iiidividuals immediately responsible for obtaining the 
information, I believe that. the submitted inforination is true, accurate, and complete. I am aware that tbere 
are significant penalties for submitting false information including the possibility of fine and imprisonment 
(See, 18 USC., 1001). 

Signature: Date: 

Earl W. Dean, Acting Area Manager; Owner 

/ 

Dennis J. Erickson, Operator 
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Section IV. Additional Information 

This following section is provided pursuant to DOE guidaiice and is not required by Subpan H 
rcportiirg requiwments. 

Constructions and Modifications 

EPA rpproved the operation of the Mobile Decontamination Trailer, located at TA-50 during January 
1993. This pwl'abricated trailer will be used to decontaminate a n  estimated 50 tons of lead bricks currently 
in storage. The calculated dose from this operation to the nearest ol'f-site rcceptor is 1.90E-06 mrem/yr and 
to the LANL ME1 is 1.20E-07 mrendyr. 

The EPA approved the constmion of the Uraiuuni Chip Treatment Skid Pilot Unit, located at TA-50. 
during Julie 1993. This experimental waste treatment process will treat depleted uranium chips ,and 
turnings produced during machining operations a t  LANL: The calculated dose from this process to thc 
nearest off-site receptor is 3.68-04 mrem/yr and to the LANL ME1 is 7.2E-05 mrem/yr. 

The EPA approved a Decontsmimtion aird Decommissioning (D&D) project at TA-21, during June 
1993. This project involves the D&D of a former Enriched Uraniuin Processing Facility. The calculated 
dose from this pkject to the nearest off-site receptor is 1.02E-02 mrem/yr and to the LANL ME1 is l.14E- 
03 rnrrndyr. 
. Since LANL was not in full compliance with the stack monitoring requirements of 40 CFR 61, the 
approval exemption for projects contributing ~ 0 . 1  mrem/yr could not be exercised; thus, all new 
construction and modification projects having the potential to release radionuclides to the atmosphere were. 
submitted to the EPA for approval. 

Unplanned Releases of Airborne Radionuclide 

Anestimated 7 ug of depleted U was.inadvertently released during an open bum at TA-16 on June 13. 
Potential doses were estimated by an atmospheric dispelsion model using wind speed and direction at  the 
time of the release (LLNL 1990). The estimated dose to nearby employees was 2.6E-07 mrem, and the 
dose to LANL's ME1 was 3.6E-11 mrem. 

During the period of August 30 to September 3, a total of 35.47Ci of tritium was released from 
building 86 at TA-33 (the normal release rate is 1 Ci per day). Potential doses were estimated using the 
meteorological conditions during the time of the release (EPA' 1990). The estimated dose to nearby 
employees was l.OE+OO mrem. The calculated dose to LANL's ME1 location was 1.3E-04 mrem. 

DOSE Assessment for ,Nan-Point Sources 

A variety of methods are employed at  LANL to estimate non-point e!nissions of radionuclides into the 
air. These methods are being evaluated as LANL continues to characterize its non-point emissions and are 
subject to change. The type and amount of radionuclides released during CY 1993 is listed in Table 9. The 
doses to LANL's ME1 location (East Gate) are presented in Table 13. 

, 

. 

Soltrce 154-3 
During CY 1993 there were a number of open air explosive tests involving depleted uranium. Ten 

percent of the depleted uranium used in the explosive testing is assumed to become aerosolized (Dah1 
1977). Meleomlogical data from the TA-49 met tower was used in the dose assessment. 

Soltrce LA-8 
This source includes diffuse emissioils from the transuranic and mixed waste handling and storage 

areas, as well as diffuse emissions from the active low-level waste disposal area (Area G). Some estimates 
were made using EPA w-suspension models (EPA 1988) and results verified with environmeiital air 
sampling data. 
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Source LA-12 
This source of diffuse emission is from a holding lagoon at  TA-53. The lagooii has no outfall but tiiay 

contribute tritiated water vapor to the atmosphere. The total estimated relcasc Crom operatioils a t  Ti-53 to 
the lagoon in 1993 was 1 mCi as tritium oxide. The entire release to Ihe lagoon was assumed to enter the 
atmosphere. 

Source L4-14 
This source of diffuse emission is from Mortandad Canyon. The outfall to the liquid waste treattncnt 

facility empties into this canyon. The estimated tritium release from operations a t  TA-50 to Mortaldad 
Canyon was 11 Ci as tritium oxide. The entire release was assumed to etilcr the atmosphere. 

Source LA-16 
This includes diffuse and fugitive emissions from operating facilities at LANL. Not all Cacilities have 

been characterized. S o w  of the estimates were made with emission factors (€PA 1985) and verilied via 
environmental air sampling data. 

In a good hith attempt to minimize off-site impact (dose), LAMPF engineers reduced emissions by 
periodically retaining GMAPs to allow for decay of short-lived radioisotopes before venting €rom the 
stack. This created an unforeseen source of fugitive emissions froin two building a t  TA-53. Nearly 20% 
of the ME1 dose value for 1993 (only) was due to this source. 

’ 

using appendix D methodology of 40 CFR 61 subpart H and verified via eiiviroiimental air sampling data. 

Source L4 -I 7 
This source includes diffuse and fugitive emissions from TA-21. Some of the estimates were made 

Source L4-9, LA-11, LA-1.3, & LA-IS 
LANL’s ambient air sampling program has demonstrated that airborne e.missions from these sources do 

not contribute to an measureable off-site dose. 

Environnientd Monitoring 

includes a number of environmental inonitoring statioirs located ai the ME1 location. These consist of, a 
network of 120 LiF thermoluminescent dosimeters, a continuously operated air-sampler, and in-sirit gamma 
spectrometers. The coinbination of these measurement systems allows for monitoring of radionucli?e air 
coiicentratiotls and the radiation exposure rate. Results froin the inoiiitoring showed the total measured 
dose to be less than 75% of the modeled dose given in this report. Results are published by the 
Environmental Protection group in the aniiurl Environmental Surveillance report for LANL. 

The Environmental Protection Group operates an extensive environmental monitoring network. This ’ 

Supplernentul Information 

1. 

2. 
3. 
4. 

5. 

In 

Collective effective dose equivalent Cor 1993 point source releases: 3 person-rem/year (0.03 
pe rson-Svly r) 
Compliance with Subparts Q aid T of 40 CFR 61: Not Applicable 
Rn-220 emissions: Not Applicable 
Rn-222 emissions: No1 Applicable 
Status of colnpliance with EPA eCfluetit monitoring requirements: LANL is currently in  
noncompliance status with EPA effluent morutoring requirements. On November 27, 1991. and 
November 23, 1992. the EPA issued notices of iioiicompliatice to the DOE. The DOE and EPA . 

inust enter iiito a Federal Facilities Cotiiplirnce Agreement (FFCA) to bring the Laboratory into full 
compliance with these regulations. 

May 1992, the RAEM program (formed in late 1991) was formalized with the charge to (1) ensure 
~~ 

that =liable data are collected from Laboratory stacks and (2) take a proactive apprwch to managing the 
Laboratory’s radioactive air cmissiotls. . 
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RAEM Program activities are dividcd iato Iivc gcurral functiora: 

opcratioia; 

program dew lopinc nt a ad ad iiii iris1 ra t ion; 

quality assuraiice aiid'quality coiilrol; 

reporting, risk assessment. aiid coinmunication; and 

data inanagemnenr. 

On Noveinbcr 13, 1991, DOE and EPA agreed to negotiate a n  FFCA for the Laboratory. DOE 
submitted the Laboratory's first compliance action plan to EPA Regioii 6 on March 13. 1992. I n  March 
1993, DOE submitted a revised plan to EPA. The objectives of the revise$ plan were coirsistent with those 
of the orst plan, submitted in March 1992; however. the revised plan featured a change in approach to 
compliance. On November 29, 1993, DOE and €PA Regioii 6 set a target date of early 1994 to submit a 
compliance action plan for public coinmelit. This plaii is similar in conteiit to the March 1993 plan but has 
a revised fonnat. A version of this plan, agreed u p i i  by both EPA and DOE, will be published in the 
Federal Register. 

. 
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APPENDIX A 

DESCRIPTIONS OF TECHNICAL AREAS AND 
THEIR ASSOCIATED PROGRAMS 

Locations of the techtiical areas (TAs) operated by the Laboratory in Los Alamos County are shown in 
Fig. 2. The main program conductcd at each of the areas are listed in this Appendix. 

TA-2, Omega Site: Omega West Reactor, a n  8-MW nuclear research reactor, is located here. It serves 
as a research tool by providing a source of neutrons for fundamental studies in nuclear physics and 
associated fields. 

TA-3, Core Area: In this main technical area of the Laboratory is the Administration ouilding that 
contains the Director's office and administrative offices and laboratories for several divisions. Other 
buildings house the central computing facility, materials division, science museum, chemistry and 
materials science laboratories, physics laboratories, techiucal shops, cryogenics laboratories, a Van de 
Graaff accelerator, the main cafeteria, and the Study Center. 

TA-5, Beta Site: This site contains some physical support functions, several archaeological sites. and 
environmental monitoring and buffer areas. 

TA4, Two-Mile Mesa Site: This site is used in the development of special detonators to initiate high- 
explosive systems. Fundamental and applied research in support of this activity includes investigating 
phenomena associated with initiating high explosives and research in rapid shock-induced reactions. 

TA-8, CT Site (or Anchor Site West): This is a dynamic k i n g  site operated as a service facility for 
the entire Laboratory. It maintains capability in all modern nondestructive testing techniques for ensuring 
quality of material, ranging from test weapons components to high-pressure dies and molds. Principal 
tools include radiographic techniques (x ray machines to 1,OOO,OOO V and a 24-MeV betatron), 
radioactive-isotope techniques, ultrasonic and penetrant testing, and electromagnetic test methods. 

TA-9, Anchor Site East: At this site, hbrication feasibility and physical properties of explosives are 
explokd. New organic compounds are investigated for possible use a s  explosives. Storage a'nd stability 
problems are also studied. 

, 

TA-11, K Site: Facilities are located here for testing explosive components and systems under a 
variety of extreme physical environments. The facilities are arranged so that testing may be controlled and 
obsCrved remotely and so that devices containing explosives or radioactive materials, as well'as those 
containing nonhazardous materials. may be tested. . 

TA-14, Q Site: This dynamic testing site is used for running various tests on relatively small explosive 
charges and for fragment impact tests. 

TA-15, R Site: This is the home of PHERMEX. a multiple-cavity electron accelerator capable of 
producing a very large flux of x rays for certain weapons development problems and tests. This site is also 
used for the investigation of weapons functioning and systems behavior in nonnuclear tests, principaily by 
electronic recording means.. 

. 
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TA-16, S Site: Iiivestigations at  this site include development. eiigiiiecring desigii. prototype manufac- 
ture, and environmental testing of nuclear weapons warhead systems. Development and testing of high 
explosives, plastics, and adhesives, and research on process developinelit for manufacture of items using 
these and other materials arc accomplished in exteilsive facilities. 

TA-18, Pdari to  Laboratory Site: The fundamekl behavior of nuclear chain reactions with simple. 
low-power reactors called critical assemblies is studied here. Expeninelits are operated by remote conlrol 
and ohenfed by closedtircuit television. The machines are housed in buildings known as kivas and are 
used primarily to provide a controlled means of assembling a critical amount of fissionable materials. This 
is done to study ihe effects of various shapes, sizes, and configurations. These machines are also used as a 
source of fssion neutrons in large'quantities for experimental purposes. 

TA-21, DP Site: This site has two primary research areas: DP West aiid DP East. DP West is 
concerned with chemistry research; DP East is the high-temperature chemistry and tritium research site. 
Currently, several structures are undergoing decontainiilation and decommissioning. The fuuture'use of TA- 
21 is being studied. . .  

e 
TA-22, TD Site: This site is used in the development of special detonators to initiate high-explosive 

systems. Fundamental and applied research in support of this activity includes investigating phenomena 
associated with initiating high explosives and research in rapid shock-induced reactions. 

' 

TA-28, Magazine Area A: This is an explosives storage area. . 

TA-33, H P  Site: An old high-pressure, tritium handling facility located hen is being phased out. The 
National Radio Astronomy Observatory's Very Large Baseline Array Telescope is located at this site. 

TA-35, Ten Site: Nuclear safeguards research and development, which are conducted here, are 
concerned with techniques for nondestructive detection, identification, aiid analysis of fmionable isotopes. 
Research in reactor safety and laser fusion is also done here. 

TA-36, Kappa Site: Various explosive phenomena, such as detonation velocity, are investigated at 
this dynamic testingsite; 

TA-37, Magazine Area C: This is an explosives storage site. 

TA-39, Ancho Canyon Site: Non-nuclear weapons behavior is studied here, primarily by . 
photographic techniques. Investigations are .also made into various phenomenological aspects of 
explosives, interactions of explosives, and explosions involving other materials. 

TA-40, DF Site: This site is used in the developineiit of special detonatols to initiate high-explosive 
systems. Fundamental and applied research in support of this activity includes investigating phenomena 
associated with initiating high explosives and research in rapid shock-induced reactions. 

TA-11, W Site: Persomiel at this site engage ptiinarily in engineering design and development of 
nuclear components, including fabrication and evaluation of test materials for weapons. 

TA-43, Health Researrh hboratory: Research performed at this site includes cellular radiobiology, 
biophysics, mammalian radiobiology, aiid mammaliaii metabolism. A large inedical library: special 
counters used to measure radioactivity in humans and aiumals; and animal quarters for dogs, mice, and 
monkeys are also located in this building. 
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TA-46, WA Site: Applied photochemistry, which iiicludes developinelit of technology for laser 
isotope separation and laser enhancement of chemical processes, is iiivrsligatrd here. Solar energy 
research, particularly in the area of passive solar heating for residences, is also done at this site. 

TA-48, Radiochemistry Site: Laboratory scientists and technicians at this site study nuclear properties 
of radioactive materials by using analytical and physical chemistry. Measurements of radioactive 
substances are made, and "hot cells" a n  used for remote handling of radioactive materials. 

TA-49, Frijoles Mesa Site: This site is currently restricted to carefully selected functions bccause of 
its location near Bandelier National Monument and past use in highexplosive and radioactive materials 
experiments. 

TA-50, Waste Mana'gcment Site: Personnel at this site have r&potlsibility for treating atid disposing 
of most industrial liquid and radioactive liquid waste received from Laboratory technical areas, for 
development of improved methods of solid waste treatment. and for containment of radioactivity removed 
by trea tment. 

TA-51, Animal Exposure Facility: At this site, animals are exposed to nonradioactive toxic materials 
to determine biological effects of high and low exposures. 

TA-52, Reactor Development Site: A wide variety of activities related to nuclear reactor performance 
and safety is done at this site. 

TA-53, Meson Physics Facility: The Los Alamos Meson Physics Facility, a linear particle accelerator, 
is used to conduct research in areas of basic physics. cancer treatment, materials studies, and isotope 
production. The Los Alamos Neutron Scattering Center and the Proton Storage Ring are also located at 
this TA. 

TA-54, Waste Disposal Site: The primary fuiictioii of this site is radioactive solid and hazardous 
chemical waste management and disposal. . 

TA-55, Plutonium Facility Site: Processing of plutonium and research in plutonium metallurgy are 
done at this site. 

TA-57, Fenton Hill Site: This is the location o€ the Laboratory's Hot Dry Rock geothermal project. 
Scientists at  this site arc studying the possibility of producing energy by circulating water through hot, dry 
rock located hundreds of meters below the earth's surface. The water is heated and then brought to the sur- 
face to drive electric generators. 

TA-59, Occupational Health Site: Occupational health and environmental science activities a n  con- 
ducted at this site. 

TA-60, Sigma Mesa: This area coiitaitu physical support and infrastructure facilities, including the 
Test Fa bricatioti Facility. 
' 

the sanitary landfill. 
TA-61, East Jemez Road: This site is used for physical support and infrastructure facilities, including 

TA-63: This area contains physical suppott facilities operated by Johnson Controls Inc. 
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TA-64: This is the site of the Cciitriil Guard Facility. 

TA-66: This site is used for public aiid corporatc interface Cuiictioils. 

TA-69: This undeveloped TA serves as an enviroiinicntal buCfcr for the dynamic testing area. , 

TA-70: This undeveloped.TA serves as aii eiiviroiiiiieiifal buffer for the highexplosives test area. 

TA-71: This undeveloped TA serves a s  an environineiifal buffer for thc high-explosives test area. 

TA-72: This i s  the site of the Protective Forces Tniiutig facility. ’ 

TA-73: This area is the Los Alainos Airport. 

TA-74, Otowi Tract: This large area, bordering San Ildefonso Pueblo on the east. is isolated from 
most of the Laboratory and contains significant coiicentrations of archaeological sites and an endangered 
species breeding area. 
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ESH Division Data CertiFrcation 

We certify tolhmjs m n ,  Director of Environment, Safety, and Health Division, that to the best of our hiowledge, all 
established paoccQrar for collecting, handling, analyzing, and m g  LANL stack effluents WQT followed for the 1993 
-wide radioactive air emissionr nport. Pnxcdm me available for miew at the ESH-1 group office. 

7 . .A. : ' J d \ . L & . 9 1 3 , A u . .  .................................. ......... 
W-M. soma secthnLe&r D e  

......... 
Date 

i . . . . . . . . . . . . . . .  

J ~ W  J. wpi-, section Leadu' Date 
ESH-1 TA55 Heatth physics 

We catify to Deanis &i&son, Director of BwiFonment. Safety* and Health Division, drat to the beat of our knowledge, all 

the 1993 L A N L w i d e w e  airanisshs repart The msults e are for PNAF', G/MAP, and tritium stack 
3 (LAMPF) demorhealthphysia wction offia. 

fw hadhg, and rcpolting TA-53 0 stack w ~ e  followed f a  

......................... . rzfl. .  ......... dt 
ESH-1 TA-53 AccehUor H d t h  Physics 

................ .......................... aJ3Lae.. ........ 9- /q!?a-& d&. 
Date L. Scott Walker, Staff Member 

ESH-1 TA-53 Accelaator Health  physic^ 

/ .> ";> </ . 
a :  

' L- .i. . .  . . . .  ; . '.L I' . 3 . ' .  . . .  ..... :.-. : : .".':. I t .%': ............... .L.:. . { ............. * ............................. ..< ......... 

E S H 4  Health Physics Analytical Labmetoaieo 

- .i 
christophcr A. ~ & e ,  section ~eada Date 

We catify to Dennis Erickson. Director of E n v i r o a  Safety, and Health Division. that to the best of our knowledge. the 
emission data received from ESH-1 and E S H 4  w m  handled by ESH-15. the Radioactive Air Emissions Management 
(RAEM) Group, in the proper manner for the 1993 LANL-wide radioactive air emissions + The compilation and 
validation methods used by ESH-15 followed established ESH-15 procedures. Procedures for ESH-15 and a data flow chart 
are available for miew at the 

........................................... yyy. .  .... 

................................ ..... 
ESH-15 
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Date: June 9,1994 
In Reply Refer To: QESHA94-367 

Telephone: (505) 667-4218 

Los Alamos 
NATIONAL LABORATORY . 

Quality, Environment, S a w  0 Herrlth Assurance 
Los Alamos, New Merico 87545 

Mail Stop: K491 

FAX (505) 665-3811 

Mr. Earl W. Bean 
Area Manager 
Los Alamos Area Office 
U.S. Department of Energy 

. Los'Alamos, New Mexico 87544 . . .  

Dear Mr. Bean: 

Enclosed is the CY 1993 Radionuclide Air Emissions Annual Report for the Los 

Alamos National Laboratory as required under 40 CFR 61.94. Please submit this report to 
' ; the Environmental Protection Agency by Thursday June 30,1994. 

If you have any questions concerning this request, please contact me or John 

Huchton of my staff at 665-6080. 

+ Sincerely, 

KJ:ja 

Attach: a/s 

Cy: DD-QESHA File, MS K491 
L. Wahl, ESH-17, MS J978,w/enc. 
K.Hargis, ESH-8, MS K49O,w/enc. 
D.Annstrong, ESH-17, MS K490,wIenc. 
K.Jacobson, ESH- 17-94-209, MS K490,wIenc. 
R.Brown, MP-7, MS H840,w/enc. 
S.Simmons, HS- 1 MS H8 15,w/enc. 
J. Huchton, ESH-17, MS 5978 w/enc. 
S.Brown, LCIGL, MS A187,wIenc. 
J.Vozella, DOJXAAO, MS A316,w/enc. 
CRM-4, MS A-lSO,w/enc. 
ESH-8 Reading File 
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THRU : H, 0, Whipple, M.D., Health Div is ion  Leader (Acting) 

: H. Jack B lackwe l l ,  A r e a  Manager LAAO DATE: Aprill 10,  1970 

I 

'-- 

FROM : Leo G. Che l ius ,  Sr. ,  H-1 

054 
SUBJECT: RADIOACTIVE EFFLUENTS AND RELEASES 

The a t tached  tables give a l i s t i n g  of t h e  gaseous and 
p a r t i c u l a t e  e f f l u e n t s  re leased  by LASL f o r  t h e  yea r s  
1967, 1968 and 1969. This  information was requested 
i n  your l e t te r  of March 31, 1970, addressed t o  
Norr i s  E, Bradbury, 
w i s e ,  a l l  releases are  normal o r  planned releasesb: 

Unles s  s p e c i f i c a l l y  s t a t e d  other-  

mc/m j t 

/ L o  G ,  Chel ius ,  S r .  1 

4 -  , ..-- Enclosures x 
i Tables - 2 2 .  pages 

cc: N .  E. Bradbury 
H. 0, Whipple, M.D. 
M&R 

. .. ..X 



Maximum 
Concentration 

(vci/ml) Facility 

TA-3-29-CMR Bldq. 

2 FLMX-1 

2 FLMX-2 

3 F W - 1  

3 FLMX-2 

4 FIAX-1 

4 FLMX-2 

5 FId42C-l 

-12 8.19 x 10 

-12 2.28 x 10 

-13 4.55 x 10 

0 

-13 

-13 
9.1 x 10 

9.1 x 10 

-13 4.55 x 10 

-13 9.10 x 10 

,o  5.8 

0 5 x 

0 0 

0 1.2 

-13 9.1 x 10 ,.A?',, 
4.8 1 2- I , L  

4.55 x 10 -13 1.08 

U N t l  A 5 5  IF I ED 

0 5 x 

238Pu* 239P** 233u* 
235u* 

238m * 239Pu* 233u* 

238Pu* 239Pu, 233u* 

239Pu, 

238u * 237Np, 
241- m (natural)* 

23SU * 23aU * 237Np, 
Th (natural)* 241- 

238u * 241m 8 235b 

233u* 23SU 
0 

23aU * 241- 

233u, 23SUI 238u 

Same as 2 FLMX-1 plus 
Tritium 
23gm * 23SU * 23eU * 

237~pt ~h (natural)# 
241Am, Tritium 

23SU 238Pu* 239P"* 
238u, ~h (natural) 
241- 

* 



Facility 

TA-3-29-continued 

7 FLMX-1 

7 FLMX-2 

Wing 9- (a) 

Wing 9 
(Gross Beta 
particbla te) 

Maximum 
Concentration 

(uCi/mU 

-12 2.28 x 10 

1.86 x 10 -10 

-13 4.55 x 10 

-11 2.23 x 10 

7.34 

- 1967 

Average 
Concentration 

(vci/ml) 

-13 

-12 
4.55 x 10 

6.37 x 10 

0 

-13 4.55 x 10 

-11 1.56 x 10 

Total 
Discharge 

(ci 1 

1.22 

2.87 

2.2 

1.10 '10'~ 

,012 

Radionuclide 

23sPu, 241- 239Pu, 
23gPu, 235u 238Pu, * 

241m (natural)* 
23SU 238u 239Pu, t # 

Fission Products 
239Pu, 23SU # 23eU - 

Fission Products 

23SU 238u 23gPu, # 8 

Fission Products 

Where the average is listed as zero in the above table and there is a positive amount 
exhausted, the number of positive counts were too low to give a significant average. 
The above tabulation is for the normal stack counts taken. 

1 i b U  



1968 - 
Maximum Average Total 

Concentration Concentration Discharge 
(vci/ml) (@/ml) (ci 1 Facility Radionuclide 

TA-3-29-CMR Bldq. 

2 FLMX-1 
238Pu, 239Pu, 233u, 
235u, 

238Pu, 239Pu, 233u, 

238Pu, 239Pu, 

239Pu, 

23aU 8 237Np, 
241- Th (natural) 

23SU 8 23aU 8 237Np, 

Th (natural18 

23SU 8 238u 8 241- 

233u, 23SU 

241- 

233u 
8 

# 

23aU 8 241* 

233u, 23SU 8 23aU 

Same as 2 FLMX-1 plus 
Tritium 

239Pu, 
2 3 7 ~ ,  ~h (natura1)8 
2 4 1 ~ ,  Tritium 

238m , 239P*, 

23SU 23aU 
I 8 

23SU 

238u, Th (natural) 
241- 

8 

-12 2.28 x 10 1.27 -11 3.9 x lo 

3.27 -13 4.55 x 10 -12 3.64 x 10 2 FLMX-2 

3 FLMX-1 
-13 4.55 x 10 2.61 -12 3.18 x 10 

0 0 0 3 FLMX-2 

4 FLMX-1 0 0 %  

2.61 -13 4.55 x 10 

0 

-12 8.64 x 10 4 FLMX-2 

1.5 
~ 

-12 
- 1.3-7 -x  -10 - - 

-11 2.87 x 10 

-5 ~ FLMX-1: 

7.22 -12 1.36 x 10 5 FLMX-2 

.. . .. . 
.. 

L 
, ... 8 -  

f i  <--:- - 3 , 

h . . . . . .. - 



- 1968 

Facility 

TA-3-29-continued 

7 FLMX-1 

7 FLMX-2 

Wing 9 (d 

Wing 9 
(Gross Beta 
particulate) 

Wing 9 ( 13%) 

Maximum Average Total - 
Concentration Di scha rge 

(vci/ml) (uci/ml) < (Ci) 
Concentration 

-13 9.1 x 10 
-11 2.55 x 10 

0 

3.19 x 10- 

0 

-12 7.28 x 10 

0 

-12 1.36 x 10 

8 x loy6 

3.2 x 

0 

,.52 

-11 ' .010 4.5 1.03 x 10 

Radionuclide 

239Pu, 235Pu, 241m 

238pu , 239Pu, 23SU , 
Th (natural, 241m 

23SU 23aU 239Pu, 

23gPu , 235u, 

239Pu, 

# , 
Fission Products 

23aU 
# 

Fission Products 
23SU 23aU 

# # 

Fission Products 

. .  



1969 

Total 
Discharge 

(ci) 

Maximum Average 
Concentration Concentration 

(uci/ml) (vci/ml) Radionuclide Facility 

233u 

23aU 8 237Np, 

.2.59 loe4 238Pu, 239Pu, 
8 

241- 
235u, 

235u, 

211 (natural18 
- 238Pu, 239Pu, 233u, 

23aU 237Np, 
LOO 

# 

241m TII (natural)# 

TA-3-29-CMR Bldq.  
-12 4.10 x 10 -13 4.55 x 10 2 FLMX-1 

-11 2.59 x 10 
-12 1.37 x 10 2 FLMX-2 

5 x 23am , 239Pu, 233u, 
23SU 8 -  238u 241- 

239Pu, 2330 # 23SU 
8 

8 

I 23aU 241m 
8 

-13 4.55 x 10 0 

4 x -13 0 4.55 x 10 . 

0 
233u 8 23SU 238u 

8 0 0 

2.35 Same as 2 FLMX-1 plus 
Tr i ti um 
239Pu, 23SU 238u 

237~p, ~ h -  (natural) 
241Am, Tritium 
238Pu, 239Pu, 23SU 

2381.1, (natural)# 
241- 

# # 

# 

-12 9.56 x 10 
-13 4.55 x 10 

-13 4.55 X l K  - 

3.7 -11 3.23 x 10 -12 6.82 x 10 , 5 FLMX-2 



t 

Facility 

_-y- - . .  
.____: U N C L A S S I F I E D  vG- 
- 1969 

TA-3-29-continued 

7 FLMX-1 

7 FLMX-2 

Wing 9 (a) 

Wing 9 
(Gross Beta 
particulate) 

Maximum Average Total 
Concentration Concentration Discharge 

(vci/ml) (uCi/ml) (Ci 1 

. - .  . 

. .  

Radionuclide 

239Pu, 235Pu* 241m 

-12 5.25 238m * 239Pu* 235u * 

241& 

0 8 x -13 9.1 x 10 

5.45 x 10 1.14 x 10 - 10 
Th (natural)* 
23gm * 235u * 238u 

Fission Products 
1.1 -13 4.55 x 10 -11 5.87 x 10 * 

235u* 23aU 2.67 x low8 I '2.28 x 10 5.25 239Pu, -10 * 
Fission Products 

6.05 -11 1.50 x 10 .015 
239Pu* 235u * 23aU 

Fission Products 



Facility 

TA-2-9 

TA-3-35 

FC-1 

FE-2 

FE-3 

TA-3-66 

, FE-7 

FE-8 

FE-9 

FE-10 

~E-13,14,15 

FE-24 

-FE-2 5,26,27 

TA-3-102 

Maximum 
Concentration 

(ucihl) 

1.6 x 

-13 2.34 x 10 

6.0 x 10 

8.68 x 10 

' -13 

-13 

(Not In Use) 
-12 1.75 x 10 
-13 5.84 x 10 
-12 1.05 x 10 
-12 2.02 x 10 

(Not In Use) 

_(Not In-Use) 
-12 2.07 x 10 

- 1967 

Average 
Concentration 

(uci/ml) 

1.24 

-14 

-14 

-14 

2.77 x 10 

2.73 x 10 

7.42 x 10 

-13 

-13 

-13 

-13 

3.30 x 10 

1.99 x 10 

1.39 x 10 

1.88 x 10 

_ *  8 . -  . 
Total 

Discharge 
(Ci 1 

4 1.55 x 10 

3.3 x 

4.7 x lo+ 

3.0 x 

-12 1.29 x 10 

1.30 

1.02 

8.1 

- -  

9.5 x 

-7- 

*. * *  - I  . 
c 

Radionuclide 

Fission Products 

23SU 

23SU 

23SU 

Tho2 (natural) 

Depleted Uranium 

235U, Depleted Uranium 
23SU 

Depleted Uranium 

Depleted Uranium, Tho2 

Depleted Uranium 
235-- 238, - 

U, 

. '  



Facility 

TA- 3 - 14 1 
FE-6 

FE-9 

FE-10 

* TA-35-2 

FE-2 

FE-3 

FE-6 

FE-7 

FE-8 

1967 

Maximum Average 
Concentration Concentration 

(uci/ml) (@/ml) 

-13 9.51 x 10 
-14 6.60 x 10 
-13 

-13 
1.07 x 10 -12 

8.68 x 10 -13 

1.76 x 10 

1.69 x 10 

-15 

-15 
8.19 x 10 

6.82 x 10 

5.0 x 10 

1.14 x 10 

1.73 x 10 

-14 

- 14 
3.4 x 10 

2.0 x 10 
-14 -13 

-13 
2.47 X 10 

-14 

-14 
1.97 x 10 

4.9 x 10 -14 

Total 
Discharge 

(Ci) 

3.5 x ,lo+ 

1.56 

2.11 

1.8 x 

8.0 IO-' 

3 .O 

8.0 

2.9 x 

Radionuclide 

Depleted Uranium 

Depleted Uranium 

Depleted Uranium 

e -  



- 1967 

Facility 

TA-41 

FE-17 

TA-48-1 

Stack #1 (u) 

Stack #1 (0) 

Stack #2 (a) 

Stack #2 ( 8 )  

Stack #3 (a) 

Stack #3 ( 8 )  

TA-50-1 

FE-1 

FE-2 

FE-3 - 

TA-52-7 

Maximum 
Concentration 

(uci/ml) 

-12 1.81 x 10-  

-12 

-10 
3.21 x 10 

4.54 x 10 

3.9 x 10 

4.9 x 10 

1.2 x 10 

2.9 x 10 

-13 

-10 

-13 

-11 

-13 9.18 x 10 
-13 5.0 x 10 

(Not In Use) 

(Not In Use) 

Average 
Concentration 

(uci/ml) 

-13 3.11 x 10 

-12 

-11 

-13 

-12 

2.14 x 10 

1.59 x 10 

1.64 x 10 

-6.60 x 10 

9.1 x 10 

8.19 x 10 

-14 

-13 

-13 1.37 x 10 
-14 9.1 x 10 

-9- 

Total 
Discharge 

(ci) 

1.16 

Radionuclide 

23em 239Pu, 235u 
/ t 

1.6 235U, Fission Products 

1.24 x 235U, Fission Products 

1.10 239Pu, Fission Products 

23gPu, Fission Products 4.45 
1.14 235U, Fission Products 

1.05 235U, Fission Products 

4.24 

5.92 
23gPu 

Fission Products 

, 



Facility 

- TA-41 

FE-17 

TA-48-1 

Stack #1 (a) 

Stack #1 ( A )  

Stack #2 (a) 

Stack #2 ( 9 )  

Stack #3 (a) 

Stack #3 (9 )  

TA-50-1 

FE-1 

FE-2 

FE-3 

TA-52-7 

U N C L A S S I F I E D  

Maximum 
Concentration 

(uci/ml) 

-12 1.10 x 10 

-12 

-10 

-12 

-10 

2 ~ 7 6  x 10 

2.63 x 10 

7.05 x 10 

4.72 x 10 

1.6 x 10 

2.52 x 10 

-13 

-11 

-13 

- 13 
9.34 x 10 

3.34 x 10 
-12 1.20 x 10 ~ 

(Not In Use) 

- 1968 

Average 
Concentration 

(uCi/ml) 

-14 8.92 x 10 
7 

-13 

-12 

-13 

-11 

-13 

-12 

1.37 x 10 

6.83 x 10 

2.14 x 10 

1.09 x 10 

1.23 x 10 

1.09 x 10 

-14 

-14 

-14 

8.33 x 10 

6.28 x 10 

3.37 x 10 

-13- 

Total 
Discharge 

(ci) 

3.3 

1.04 x 

5.17 

1.46 

7.45 

2.4 

2.4 

2.57 

4.08 

1.8 x 

Radionuclide 

23am 23gPu, 23SU 
# 

235U, Fission Products 

235U, Fission Products 

239Pu, Fission Prdducts 

239Pu, Fission Products 

235u, Fission Products 
235U, Fission Products 

239Pu 

239Pu 
23gm , 

Fission Products 



--__ 
U N C L A S S I F I E D  . -- A. 

- 1968 

Maximum Average 

Facility ( VC i/m 1 1 (@/ml) 
. Concentration Concentration 

TA-21-DP Site 
-13 Building 12 9.1 x 10 
-10 

-11 

-11 

Building 150 2.85 x 10 

Building 146 4.00 x 10 

Building 3 6.92 x 10 
(Main Stack) 

Building 3 2.68 x 10 
( Incinerator) 

Building 4 1.37 x 10 
(Main Stack) 

- 10 

-11 

Room 401 
(239Pu) 

(Not In' Use) 

Room 401 (Not In Use) 
(Fission Products) 

-14 Building 155 9.1 x 10 

Building 5 7.06 x 

-13 4.55 x 10 

1.8 x 10 

4.55 x 10 

4.10 x 10 

-12 

-13 

-12 

-11 1.50 x 10 

-13 9.1 x 10 

Total 
Discharge 

(Ci) 

1.13 x 

5.90 

8.1 

1.43 loe3 

LOO 

2.59 

Radionuclide 

U 

U 

U 

239Pu 

Fission Products 

2.28 x 10 -14 6 x Uranium 

1.17 x 10 -6 23.3 - - Tritium - 

-14- 



Facility 

TA-2-9 

TA-3-35 

FE-1 

FE-2 

FE-3 

TA-3-66 

FE-7 

FE-8 

FE-9 

FE-10 

FE-13,14,15 

FE-24 

FE-2 5,2 6,2 7- 

TA-3-102 

,1969 - 
Maximum 

Concentration 
(uci/ml) 

7.0 

-12 

-12 

-12 

4.84 x 10 

5.72 x 10 

2.80 x 10 

-12 

-11 

-12 

-13 

-12 

-12 

-12 

-12 

1.28 x 10 

4.30 x 10 

1.15 x 10 

7.51 x 10 

5.29 x 10 

1.90 x 10 

4.07 x 10 

7.08 x 10 

Average . 

Concentration 
(uci/ml) 

1.49 

-13 

-13 

-13 

1.39 x 10 

1.67 x 10 

1.22 x 10 

-13 

-12 

-13 

-13 

-13 

-13 

2.73 x 10 

1.37 x 10 

1.88 x 10 

2.59 x 10 

2.28 x 10 

8.83 x 10 

1.0 x 10 

1.36 x 10 

-12 

-13 

Total 
Discharge 

(Ci \ 1 

3 1.83 x 10 

1.68 

2.87 

5.0 x 

7.15 

4.1 

~ ' 2 3  

7.7 

1.35 

3.07 

3.77 - 

3.2 

Radionuclide 

Fission Products 

.Tho2 (natural) 

Depleted Uranium 

235U, Depleted Uranium 
235u 
Depleted Uranium 

Depleted Uranium, Tho2 

Depleted Uranium 
235u, 238u- 

-15- 



Facility 

TA-3-141 

FE-6 

FE- 9 

FE-10 

TA-35-2 

FE-2 

FE-3 

FE-6 

FE-7 

FE-8 

Maximum 

(uci/ml) 
Concentration .. 

-12 

-12 

-12 

1.34 x 10 

1.30 x 10 

1.30 x 10 

i - 14 
-14 

3.6 x 10 

5.5 x 10 

1.54 x 10 

5.5 x 10 

-13 

-14 

-14 2.3 x 10 

- 1969 

Average 
Concentration 

(uci/ml) 

-14 

-13 

-13 

9.83 x 10 

1.84 x 10 

2.65 x 10 

-15 

-15 

-14 

-14 

-15 

9.1 x 10 

5.92 x 10 

3.78 x 10 

1.05 x 10 

4.55 x 10 

Total 
Discharge 

(ci) 

2.12 

4.98 

1.01 loe4 

2.0 x 

9.0 IO-’ 

4.5 

2.2 

2.0 x 

Depleted Uranium 

Depleted Uranium 

Depleted Uranium 

-16- 



Facility 

TA-41 

FE-17 

TA-48-1 

Stack #1 

Stack #1 (e )  
Stack #2 (n) 

Stack #2 (8 )  

Stack #3 (a )  

Stack #3 ( 8 )  

. TA-50-1 

FE-1 

FE-2 

FE-3 

TA-52-7 

- -  

- 1969 

Maximum 
Concentration 

(uCi/ml) 

-13 1.97 x 10 

-13 

-11 

--13 

-11 

-13 

4.3 x 10 

5.6 x 10 

6.9 x 10 

5.8 x 10 

8.4 x 10 

3.56 x 10 -11 

-12 

-13 

-13 

1.52 x 10 

3.67 x 10 

6.84 x 10 

1.0 lo-' 

Average 
Concentration 

(uci/ml) 

-14 2.37 x 10 

-14 

-12 

-13 

-12 

8.19 x 10 

1.52 x 10 

1.82.x 10 

3.18 x 10 

7.3 x 10 

2.55 x 10 

-14 

-12 

-14 4.0 x 10 

4.23 x 10 

1.46 x 10 

4.7 x 10 

-14 

-14 

-10 

. Total 
Discharge 

(ci) 

9.0 x lo+ 

6.4 

1.17 

1.26 lov4 

2.23 

1.3 

4.52 X 

1.3 

2.8 

1.0 x 

130 

, 

Radionuclide 

235U, Fission Products 

235U, Fission Products 

239Pu8 Fission Products 

239Pu8 Fission Products 

235U8 Fission Products 

235U, Fission Products 

239Pu 

239Pu 
23gpu - -~ 

Fission Products 

- 17- 



. 
D . 

Maximum 
Concentration 

Facility (pci/mU 

TA-21-DP Site 
Building 12 6.37 x 10 -12 

-12 Building 150 9.1 x 10 
-10 

-10 
Building 146 3.62 x 10 

Building 3 1.86 x 10 
(Main Stack) 

(Incinerator) 

(Main Stack) 

-10 
Building 3 9.47 x 10 

Building 4 7.74 x 10 -12 

Room 401 
( 2 3 9Pu) 

(Not In Use) 

Room 401 (Not In Use) 
(Fission Products) 

-13 Building 155 -4.55 x 10 

Building 5 4 

1969 

Average 
Concentration 

(pCi/ml) 

-12 

-13 

-12 

1.82 x 10 

4.55 x 10 

5.00 x 10 
-11 1.09 x 10 

-11 5.14 x 10 

-13 4.55 x l o  

-14 1.82 x 10 ._ 

-1 1.3 x 0- 10 

Total 
Discharge 

(ci) 

4.54 c -+ 1147 x 10 
L... - . " -9 8.93 x 10 

3.81 x 

3.42 

1.3 

5.4 x 

2.5 
4 

Radionuclide 

U 

U 

239Pu 

Fission Products 

Uranium 

Tritium 

... , 
-18- 



U N C I  A S S \  f IED 
Year - 

TA-9 1967 

TA-9 

TA-9 

1968 

1969 

-TA-15 (R-Site) 1967 

TA-15 (R-Site) 1967 

TA-15 (R-Site) '1968 

TA-15 (R-Site) 1968 ' 

TA-15 (R-Site) 1969 

TA-15 (R-Site) 1969 

TA-15 (Phemex) 1967 

TA-15 (Phermex) 1967 

TA-15 (Phcrmex) 1968 

TA-15 (Phermexl- 1968 

TA-15 (Phermex) 1969 

TA-15 (Phermex) 1969 

PLANNED RELEASES 

Radionuclide Re leases 

Tritium 

Tritium 

Tritium 

Normal Uranium 

Tritium 

Normal Uranium 

Tritium 

Normal Uranium 

Tritium 

Normal Uranium 

Normal Thorium 

Normal Uranium 

Normal Thorium 

Normal Uranium 

Normal Thorium 

- L9- 

(Ci) 
Amount 

15.6 

19.8 

.13.0 

1.20 

3.59 x 10 3 

0.75 

4.50 x 10 3 

0.75 

4.50 x 10 3 

0.18 

2.22 

0.28 

2.22 

0.35 

0.00 



Ye a r  F ac  i 1 i tv  - 
TA-16 1967 

TA-16 1968 

TA-16 1969 

TA-36 

TA-36 

TA-36 

TA-39 

TA-39 

r' TA-39 

1967 

1968 

1969 

1967 

1968 

1969 

PLANNED RELEASES ( con t . )  
(ci) 

Radionuclide Releases  Amount 

- 
None None 

Normal U r a n i u m  . 0.045 

910 T r i t i u m  ( a c c i d e n t a l  r e l e a s e )  1.43 

I 0.11 Normal Uranium 

Normal U r a n i u m  0.07 

Normal Uranium 

Normal Uranium 

Normal Uranhm 

Normal Uranium 

-20- 

0.05  

0.41 

0.10 

0.13 

& 

. . .  



. 

The information on radioactive gaseous effluents for  the following two facilities were obtained 

by reviewing accountability records. 

for the maximum and average concentrations f o r  these facilities. 

Since the stacks were not monitored, we have no values 
- 

Planned Releasee Unplanned Total Released 
(ci 1 Radionuc 1 ide Ye ar (ci) &leases (ci) Faci 1 i ty - 

Tritium 

Tritium 

Tritium 

Tritium 

Tritium 

Tritium 

4 1.1284 x 10 

3 

3 

3 None 5.512 x 10 TA-33 1968 5.512 x 10 

2.0098 x 10 3 1.4898 x 10 TA- 3 3 1969 5.2 x 10 

1967 1.2168 x 10 None 1.2168 x 10 4 

1.5782 x-10 None 1.5782 x 10 4 

3 

1.95 x 10 - 3  TA-33 1967 9.334 x 10 

4 

4 

4 

3 

4 

TA-4 1 

TA-41 1968 

TA-4 1 1969 9.75 x 10 None 9.75 x 10 

-21- 



F a c i l i t y  - TA-3-18 
Acce l e r a  t or 

Aver a4e M a x i m u m  
Rad ionuc 1 i d e  

.. 
Concent r a t  ion  Concent r a t ion  Unplanned Year Planned - 

Tr i t ium 

T r i t i u m  

T r i t i u m  

2 ci 220 c i  0.12uci/ml 1 2 5 v ~ i / m l  

2 ci  180 C i  0.12pci/ml . 8 O p C i / m l  

2 C i  170 C i  0 .12w~i/ml 95pci/ml 

1967 

1968 

1969 
I 

UNPLANNED RELEASES 

Radionucl ide 

T r i t i u m  

Tr i t i um 

T o t a l  Exhausted ( C i )  Date - 
2/7/68 

F aci li t y  

TA 3 - 29 
Wing 4 

4 1.02 x 10 

2 
6.50 x 10 

TA 3 - 29 
Wing 4 10/26/67 

-22- 



F(3R MONTH OF JANUARY 

lfQmKiZ BEpoRl! ON STACK DISCHARGE: FOR YEAR OF 1972 

\ 

TOTAL u C l  DISCTWIiCIED - AVERAGE 

1.7 x 

1.4 
-13 1.8 x io 

6.6 x 

4.5 x 

7.7 x 10 
-14 

0.12 

1.15 - 
I 

DP West 
96.5 3.3 x 10 

-12 

DP West 
Stack 2.6 100~3 

2.2  IO-^^ 
3.6 x 

1.8 0.10 
4.s? 

0.001 

0.63 

(South) u-235 

(North) F.P. 401 

1.9 10-l3 

9.0 10-l5 

2.7 x io -14 

4, 

4, 

Building DP West 

Dp West 

5.4 155, East 

513, DP West 

513, DP W e e t  
1 

5; Room 

Buildinrr 5, Room 
No Run 

BurtDlloc 257 
On BURNFD STACK 9.0 10-l4 



.. . 

\ 

TOT h i l l  ' ' LOCATION ixscii RCED - L .uc 
I ,  -.- 

.e 

B u i l d i n g  12, DP West - J - j  
, 7.n :: 1G 

B u i l i i i n g  150, DP West - c.12 

-1h 6.7 x 1.9 . B u i l d i n g  146, DP tlest 1.01 

BuLlding 3, DP West 
b h i n  Stack - 247.65 

Buildin:: 3, CP \lest 
I n c i n e r a t o r  Stack 0.95 

B u i l d i n g  4 J DP West (South) U-235 3.1. x 10-13 

- 14 11.1 x 19 B u i l d i n g  b J  DP Wcst (North) F.P. 401 

Building 155, DP East 

BuilBin,? 5, Room 513, DP West 
(pu-239 1 b . 3  x 19 - 1.3 0.21 

I l u i l d i n ~  5 J  Room 513, DP tleot 
' 

(Fadioactivc G ~ S )  KO RUN 

BUILDIRG 257 
OIL BUN E l i  STACK ( 71.1 hours)  ' 11.0 x 10- 13 1.0 x 1.0- 1 3  - . c.097 



. .  

+-- 
MOWTHLY REPORT ON STACK DISCHARGE: , 

LOCATION 

-1-3 4.3 x 10 B u i l d i n g  12, DP West 

B u i l d i n g  150, DP West 

67.55 

9.0 1.0-l5 
1.9 x 10 -13 

0125 

B u i l d i n g  146, DP West 2.84 

3.6 x lom1* 5.0 x B u i l d i n g  3, DP West 
b h i n  Stack 

104. 57 
-3 

3 u i l d i n s  3, DP West 
Inc ine ra to r  S t n c k  -13 1.7 :< 10 1.4 x.1~-13 - 0.08 

1.0 x 4, DP West (South)  u-235 4.1 10-l3 Bu I ld ing  9.93 

O.OG3 4, 3P West (1kwth)F.P. 401 9.0 X 

- 14 155, DP EaGt 4.5 x 10 

EuilGin,n 

1.05 

4.1 10-l~ 0 .e07 - 
Luildiny:  5 ,  Room 513, DP WeDt L KO RUN - 4 
( R a d i o a c t i v e  Gas) 

BUILDING 257 
OIL BLTNER STACK ( ' .hours) 
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. .  
* .  

FC2 !\?OhTH 

FOR EN? 

13 2.1 x 10- 

-13 4,4 x 1.0 
- 1 :3 Ir .1 >: 1.0 2.1 x 1f13 EVXDTYC 4, DP ',VEST (SCVrH) U-235 

EUT!.DTNG 4, DP '.'!EST (NORTH) F.P. 401 2.1 x lo-11i 

3.6 x F!?I!LDII.~*G 4, DP :'!EST ();09TP) ALPHA 401 
- 14 

3.2 x i o  

4.5 10- l5  BUILT)Il\'rJ 5 ,  Room 513, DP XEST 
(239-PU ) 

SUTLDISG 5 ,  Room 513, DP KEST 
(Rk! IOACTIVE GAS) NO RUI? NO X J I J  

RUII.r)Ib!TG 257 
O I L  3LQ?,!ER STACK ( HOURS) 

0 

-1-3 8.7 x 1.0 4.1 10-l3 

!*IL:f /1 !i! 
xc : Wj lliam Maranah, Q?B-11 

Robert Mitchell, H - 5  
Alfred Durrrose, CNB-8 
Eldon Christenson, CTB-11 

*. ! John Far r ,  Cf.113-3. 
T ~ e  Vnlr l~sr . .  H-7. R l i l ~ .  257 



TOTAL \GCi DISCIIARGEI) AVERAGE US% /ml ' JDCATION 

-13 ?.c) x 10 

2.7 x 

BUILDING 12, DP WEEST 

BUILDING 150, D P  \EST 

BUILDING 146, DF' VEST 

_- 

-1-3 3.0 x 10 13 S.8 x 1.0- q.1.6 

BUILDING 3, DP VEST 
14AIN STACK -12 4.3 x 10 1.5 x - 31.69 

-13 

-12 

-14 

7.1 x 10 

2.1 x 10 

1.3 x 10 

-13 - 11.1 x 70 

TJUILDDIG 4, D? \Tl3ST (SOUTII) U-235 6.6 :.: 1 0 - ~ 3  
- 14 3UILDISG 4 ,  DP VEST (i\!O3TI<) F.P. 1101 1.3 x 10 

B'JILDlNG 4, DP WEST (HORTH) ALPHA .bo1 5.9 x 

. 
0.003 - 

9.0 10-l~ 

-1h 9.5 x 10 

0.002 

4.9 x 1.02 

NO RUII NO RQi 
I 

NO ma 

BIJILDIXG 25'7 
OIL DUT\N'TR SThCL. -13 

1.3. :< 1.P 0.1.7 
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/,CATION 

, BUILDDIG 3, DP VEST bz3 
NAII? STACK 1.2 x 

2,7 x 1.0 -1-3 

1 BUILDSI'IG 11, DP \EST (SOUTH) U-235 6.2 10-~3 

I3UILDING 4, DP \.EST (NORVi) F,P. 1101 1.4 x 

! EUILDING ';, DP IfEST (NORTH) ALPHA .401 4.1 x 
fL Q Y  

5.0 x lo-''' 

1.5 4.5 x 10- 

,// BUILDING 5, ROOM 513, DP IEST 
( RADIOACTNE GAS) No Run 

7 

No Run 

24.34 
-12 

1.2 x 10 

1.6 x 10-l3 0.22 

m 1.4.77 -12 

-14 
. 1.2 x 10 

1.11 x 10 0.007 - 
0.001 

1.02 

- 
1.4 

1.9 X 10 - 13 
-I 

- .- 1.4 x 10"''' 0.005 

No 319 No Run 

No Run No Rw' 
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LOS ALAMOS SCIENTIFIC LABOFATO?f 
UNIVERSITY OF CALIFORNI4  

, '  > LOS ALAMOS. NE'M MEXICO B.7=34 

OFFICE MEMORANDUM 
TO : LaMax J. Johnson, Group Leader, H-8 

: Jerome E. D u, Group Leader, H - 1  THRU 
1/ 

DATE: Feb. 26,  1974 

FROM : Allen M. Valentine,  H-1 

SUBJECT : CY-73 AIRBORNE RADIONUCLIDE RELEASES FROM USL FACILITY STACKS 

The a t tached  summary lists CY-73 a i rborne  e f f l u e n t  r e l e a s e s  from IASL 
f a c i l i t i e s  as repor t ed  on t h e  AEC Form 789B's which are enclosed f o r  
your review and t ransmi t ta l  t o  the  A X .  P l ease  Xerox and r e t u r n  f o r  
our f i l e s  a reduced copy of the  789 forms. 

AMV/eh 

Attach: 
1-Summary 
2-789B' s 

Xc: C a r l  Buckland, H-1, wla t tach  1 
_. Morris Engelke, H-1,  w/attach 1 

John Gallimore,  H-1 ,  w/nttach 1 
, Ronald S t a f f o r d ,  H-1, w/attach 1 

H-1 789B F i l e  w/attach 1 
' 
H-1 Nuclide Inventory F i l e  w/attach 1 

Allen Valent ine 

i 



P a r t  

1. 

2.a. 

2.b. 

3 .  

4. . 

5. 

6. 

- 

CY 73 - 
Airborne Ef f luen t  Release Summary 

Descr ipt ion 

' Tota l  Release Summary by Nuclide 

Plutonium Releases by F a c i l i t y  

Plutonium Releases Greater than 7 x p C i / c c  a t  Stack 

' U r a n i u m  Releases by F a c i l i t y  

Mixed F i s s ion  Product Releases by F a c i l i t y  

T r i t i u m  Releases by F a c i l i t y  

Miscellaneous Releases by F a c i l i t y  

I 



I r 

P a r t  1. Tota l  Release Summary by Nuclides 

Nuclide (s) Tota l  A c t i v i t y  Released ( C i )  

Pu-238 & 239 8.696 x 

U-233, 235, & 238 1.505 x 

Mixed Fission Products 

H- 3 

Ar-41 
-7 

Xe-133 

Xe-135 

Rb-88 

1-131 

Th-232 

I 

13.840 x 

5207 

273 

98 

112  

1.29 

4.229 x 

0.016 x 



Part 2.a. CY 73 Airborne Plutonium Releases 

Source 

TA-3-29 Wg. 2(S) 

TA-3-29 Wg. 2(N) 

TA-3-29 Wg. 3 (S) 

TA-3-29 Wg. 5(S) 

TA-3-29 Wg. 5(N) 

TA-3-29 Wg. 7(S) 

TA-3-29 Wg. 7(N) 

TA-3-29 Wg. 9 

TA-21-2 (E) 

TA-21-2 -(w) 
TA-21-3 (E) 

TA-21-3 (w) 

TA-21-4 

TA-21-4 Hot Cell 

TA-21-5 (E) 

TA-21-5 (w) 

TA-21-5 (SR) 

TA-21-5 (530) 

TA-21-5 (530 HO 

TA-21-12 (#1) 

TA-21-12 (#2) 

TA-21-12 (#3) 

TA-21-12 (#4) 

TA- 21- 150 

TA- 2 1-3 24 

Nuc 1 ides 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

3) Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Release Data 
Gross 
Volume (M3) 

2.19 x 10 

6.33 x 10 

7.49 x 10 

6.08 x 10 

3.29 x 10 

5.57 x 10 

1.07 x 10 

8 

8 

8 

8 

8 

8 

8 

8 

26.4 x 10 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

2.54 x 10 

4.29 x 10 

2.01 x 10 

3.91 x 10 

3.00 x 10 

0.58 x 10 

3.68 x 10 

3.98 x 10 

0.14 x 10 

0.16 x 10 

0.03 x 10 

0.86 x 10 

0.86 x 10 

0.86 x 10 

2.15 x 10 

2.81 x 10 

2.10 x 10 

Conc . 
(Wi/ml) 

17 10-l~ 

198 10-l~ 

62 10-l~ 

228 10-l~ 

2 10-l~ 

561 10-l~ 

554 10-l~ 

16 10-l~ 

0.54 

0.63 

0.54 

0.14 

0.54 10-l~ 

0.23 

0.18 10-l~ 

0.32 10-l~ 

1.7 

0.09 x 10-l~ 

0.04 10-l~ 

27.0 10-l~ 

16.0 10-l~ 

610 10-l~ 

0.77 

0.54 10-l~ 

-14 25.0 x 10 

Total 
Activity (PCi) 

37.2 

1253 

464 

1386 

6.6 

3124 

593 

422 

1.4 

2.7 

1.1 

0.5 

1.6 

0.1 

0.7 

1.3 

0.2 

0.01 

<0.01 

23.2 

21.5 

13.8 

1312 

2.2 

1.1 



Part 2.a. CY 73 Airborne Plutonium Releases - continued 

source 

TA-35-7 (SE 

TA-35-7 (NE 

TA-35-7 (NE) 

TA-35-7 (SE) 

TA-35-7 (S) 

TA- 41 - 4 
TA-43-1 (C.) 

TA-43-1 (W) 

TA-43-1 (E) 

TA-48-1 (N) 

TA-48-1 (Core 

TA-48-1 (Alpha) 

TA-50-1 (NE) 

TA-50-1 (SEI 

TA-50-1 (SI 

Nuclides 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-2 39 

Pu-239 

Pu-239 

Pu-239 

Release Data 
Total 

Activity (VCi) 

0.5 

Gross 
Volume (M3) 

1.1 x 10 

1.4 x 10 

0.52 x 10 

0.44 x 10 

0.32 x 10 
8 3.7 x 10 
8 1.8 x 10 

0.03 x 10 

8 1.3 x 10 
8 7.2 x 10 
8 6.8 x 10 

0.09 x 10 

3.9 x 10 

5.3 x 10 

0.4 x 10 

8 

8 

8 

8 

8 

8 

8 

a 

8 

8 

Conc . 
(Wi/ml) 

0.45 10-l~ 

0.67 

1.1 10-l~ 

0.65 10-l~ 

0.20 10-l~ 

0.41 10-l~ 

0.12 10-l~ 

0.28 10-l~ 

0.19 10-l~ 

1.9 10-l~ 

0.9 10-l~ 

0.12 10-l~ 

0.28 10-l~ 

0.258~ 10-l~ 

0.22 

TOTAL RELEASED 

r 

0;9 

0.6 

0.3 

0.06 

1.52 

0.22 

<o. 01 

0.25 

13.7 

6.1 

0.01 

1.1 

1.3 

0.09 

8696 uCi 

4 

, 



. .  

-14 ’ 
Part 2.b. CY 73 Airborne Pultonium Releases Greater Than 7 x 10 uCi/ml at Stack 

Source 

*TA-3-29 Wg. 7 (S) 

*TA-3-29 Wg. 5 (S) 

**TA-21-12 (#4) 

*TA-3-29 Wg. 2 (N) 

*TA-3-29 Wg. 7 (N) 

TA-3-29 Wg. 3 (S) 

TA-3-29 Wg. 9 

*TA-3-29 Wg. 2 (S) 

**TA-21-12 (#1) 

**TA-21-12 (#2) 

**TA-21-12 (#3) 

Average 
Conc. (uCi/ml) 

561 10-l~ 

228 10-l~ 

610 

198 10-l~ 

554 

‘62 x l0-’4 

16 

. 17 10-l~ 

27 10-l~ 

25 10-l~ 

16 10-l~ 

Pu Activity 
Released (pCi) 

3124 

1386 1 

1312 

1253 

593 

46 4 

420 

37.2 

23.2 

21.5 

13.8 

J 

*2-stage HEPA filtration installed during 1973 
**Decommissioned during 1973 

I 

5 



Part 3. CY 73 Airborne Uranium Releases 

Source Nuc 1 ides 

TA-3-29 Wg. 3(N) U-235 

TA-3-29 Wg. 4(s) U-233 & 238 

TA-3-29 Wg. 4(N) U-235 & 238 

TA-3-35 (W) U-235 

TA-3-66 (m) U-238 

TA-3-66 (NE) U-235 & 238 

TA-3-66 (SE) U-2 35 

TA-3-66 (N) U-238 

TA-3-66 (NW Corner) U-238 

TA- 3 - 10 2 
TA-3-141 (N) 

TA-3-141 (NW) 

TA-3-141 (SW) 

TA-21-3 (S) 

TA-21-3 (Incin.) 

TA-21-4 (S) 

TA-21-155 (NE) 

TA-21-155 (NW) 

TA-21-155 (SE) 

TA-21-155 (SW) 

TA-46-1 (E) 

TA-46-16 (TC-1) 

TA-46-16 (TC-4) 

TA-46-31 (NE) 

TA-46-31 (SEI 

U-235 & 238 

U-238 

U-238 

U-238 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

Release Data 
Gross 
Volume (M3) 

8 5.55 x 10 
8 5.10 x 10 
8 6.86 x 10 
8 2.5 x 10 
8 6.0 x 10 
8 6.1 x 10 
8 8.2 x 10 
8 5.2 x 10 

0.16 x 10 
8 

2 . 5  x 10 
8 2.0 x 10 
8 2.8 x 10 
8 4.5 x 10 
8 2.4 x 10 
8 0.1 x 10 
8 2.8 x 10 

0.57 x 10 

0.58 x 10 . 

0.75 x 10 

0.57 x 10 

0.04 x 10 

8 

8 

8 

8 

8 

8 

0.019 x 108 

8 0.026 x 10 
8 0.04 x 10 

8 0.05 x 10 

G 

Conc . 
(wWrn1) 

10. 10-l~ 

-14 41. x 10 

4. x 10 -14 

7.3 10-l~ 

12. 1.0’~~ 

16. 10-l~ 

11. 10-l~ 

10. 10-l~ 

1.5 10-l~ 

1.6 10-l~ 

2.5 10-l~ 

350. 10-l~ 

-14 3.2 x 10 

-14 3.9 x 10 

-14 

-14 
18. x 10 

22. x 10 

4.4 10-l~ 

0.5 10-l~ 

2.0 10-l~ 

4.3 10-l~ 

35. 10-l~ 

2.2 10-l~ 

0.63 10-l~ 

-14 0.3 x 10 

-14 51. x 10 

Total 
Activity (VCi) I 

55.5 

209 

27 

18.3 

72 

97.6 

26.2 

57.2 

1.6 

9.8 

3.0 

4.5 

11.3 

840 

1.8 

61.6 

2.5 

0.2 

0.4 

1.1 

0.17 

0.97 

0.91 

0.09 

0.03 



P a r t  3.  CY 73 Airborne Uranium Releases - continued 

Source 

> 

Nuclides 

Release D a t a  
Gross Conc . T o t a l  

V o l u m e  (M3) ( u C i / m l )  A c t i v i t y  (VCi )  

TA-48-1 (S)  U-235 8.9 x 10 0.19 1.8 

TA-48-1 (Hot C e l l )  U-235 0.82 x 10 

8 

0.16 
-14 0.2 x 10 8 

TOTAL WLEASED 1505 VCi 



, 

~ 

Part 5. CY 73 Airborne Tritium Releases 

Part 4. CY 73 Airborne Mixed Fission Product Releases 

Release Data 
Gross Conc . Total 

Source Volume (M3) (vCi/ml) Activity (pCi) 

TA-3-29 (Wg. 9) 26.4 x 10 4.85 x 12804 

TA-21-4 (Hot Cell) 0.58 x 10 0.017 x 1 

TA-48-1 (S) 8.9 x 10 0.037 x 32.9 

TA-48-1 (N) 7.2 x 10 0.97 x 698.4 

8 

8 

8 

8 

TA-48-1 (Hot Cell) 0.82 x 10 0.011 x 10-l2 0.9 
8 

TA-48-1 (Core Wg. 1 6.8 x 10 0.42 x 285.6 
8 

TA-48-1 (Alpha Wg. ) 0.09 x 10 0.021 x 10-l2 0.2 8 

TA-50-1 (NE) 3.9 x 10' 0.020 x 10-l2 7.8 

TA-50-1 (SE) 5.3 x 10 0.017 x 9.0 

TA-50-1 (S) 0.42 x 10 0.010 x 10-l2 0.4 

8 

8 

8 

TOTAL RELEASED 13840 pCi 

Source 

TA-9-21 (E) 

6 TA-21-5 (SR) 0.14 x 10 0.27 x 4 x 10 
8 

Release Data 
Gross Conc . Total 

Volume (M3) (vCi/ml) Activity (pCi) 

8 0.24 x 10. 6 1.5 x 36 x 10 

TA- 3 3-86 

TA-35-2 (S) 

TA-4 1-4 

8 0.68 x 10 

8 1.4 x 10 
8 3.7 x 10 

57.x 

8.8 x 

0.16 x 

6 3876 x 10 

1232 x lo6 

59 x lo6 

6 TOTAL RELEASED 5207 x 10 pCi 



Part 6. CY 73 Miscellaneous Releases 

2 Omega 

2 Omega 

2 Omega 

2 Omega 

3-29 (Wg. 9) 

3-66 (W) 

Release Data 
Gross Conc . Total 

Nuc 1 ides Volume (M3) (uCi/ml) Released (yCi) 

Ar-41 0.13 x 10 21 x 273 x lo6 8 

Xe-133 

Xe-135 

Rb-88 

1-131 

Th-232 

6 
98 x 10 14 x 8 

8 

8 

8 

0.07 x 10 

0.07 x 10 

0.03 x 10 

26.4 x 10 

16 x 112 x 1 8  

4.3 x 10-l0 1290 

1.6 x 4229 

0.4 x 15.6 
8 0.39 x 10 



! ,  

v. . , '  
L' a LAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF C A L I F O R N I A  
. J S  ALAIAOS. NEW MEXICO 87544 

OFFICE. M E M O R A N D U M  
TO LaMar J. Johnson, Group Leader, H-8 DATE fi:ar. 13 ,  1975 

THRU : Jerome E. Leader, H-1 

FROM William F. Romero, H-1  
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Total Ac t iv i ty  Released (Ci) 

.000794 

.000804 

.001374 

7317 

312 . 

-004734 

.000074 
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Part 2.a. CY 74 Airborne Plutonium Releases 

Release Data 

Source 

TA-3-29 Wg. 2(S) 

TA-3-29 Wg: 2(N) 

TA-3-29 Wg. 3(S) 

TA-3-29 Wg. 5(S) 

TA-3-29 tlg. 5(N) 

TA-3-29 Wg. 7 ( S )  

TA-3-29 Wg. 7(N) 

TA-3-29 Wg. 9 

TA-21-2 (E) 

TA-21-2 (W) 

TA-21-3 (E) 

TA-21-3 (W) 

TA-2 1-4 

TA-21-4 Hot Cell 

TA-21-5 (E) 

TA-21-5 (W) 

TA-21-5 (SR) 

TA-21-5 (530) 

TA-21-5 (530 H 

TA- 2 1- 150 

TA- 2 1- 3 2 4 

TA-35-7 (SE) 

TA-35-7 (NE.C.1 

TA-35-7 (NE) 

Nuclides 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 

Pu-239 

Pu- 2 39 

Pu-239 

Pu- 2 39 

Pu-239 

Pu- 2 39 

LPu-238 & 239 

Pu-238 & 239 

Pu-239 ~ 

Pu-239 

Pu- 2 39 

Gross 
Volume (M3) 

6.09 E+8 

6.10 E+8 

6.91 E+8 

4.14 E+8 

6.38 E+8 

2.97 E+8 

6.21 E+8 

26.3 E+8 

2.53 E+8 

4.,28 E+8 

2.00 E+8 

3.91 E+8 

3.00 E+8 

0.58 E+8 

3.68 E+8 

3.98 E+8 

0.14 E+8 

0.16 E+8 

0.03 E+8 

2.81 E+8 

2.10 E+8 

1.3 E+8 

1.4 E+8 

0.50.E+8 

4 

Ave. Conc. 
(uCi/ml) 
7 

0.43 E-14 

0.41 E-14 

48.30 E-14 

31.00 E-14 

8.80 E-14 

42.10 E-14 

13.00 E-14 

0.66 E-14 

0.15 E-14 

0.24 E-14 

0.27 E-14 

0.07 E-14 

0.19 E-14 

0.29 E-14 

0.09 E-14 

0.10 E-14 

1.40 E-14 

0.96 E-14 

0.07 E-14 

0.33 E-14 

0.31 E-14 

0.52 E-14 

4.20 E-14 

2.60 E-14 

Total 
Activity (pCi) 

\ 
2.6 

2.5 

333 

128 

56 

125 

81 

1 7  

0.4 

1.0 

0.5 

0.3 

0.6 

0.2 

0.3 - ~ 

0.4 

0.2 

0.2 

<o. 01 

0.9 

0.7 

0.7 

5.9 

1.3 



Part 2.a. CY 74 Airborne Plutonium Releases - continued 

Source Nuclides 

TA-35-7 (SE.C.1 Pu- 2 39 

TA-35-7 ( S )  Pu-239 

TA-43-1 (FE-9) Pu-238 & 239 

TA-43-1 (FE-10) Pu-239 

TA-43-1 (FE-11) Pu-239 

TA-43-1 (FE-12) Pu- 2 39 

TA-43-1 (FE-14 & 16)Pu-239 

TA-43-1 (FE-24) Pu-239 

TA-48-1 (N) Pu- 2 39 

TA-48-1 (Core) Pu-239 

TA-48-1 (Alpha) Pu-239 

TA-50-1 (NE) Pu- 2 39 

TA-50-1 (SE) Pu-239 . 

TA-50-1 (S) Pu-2 39 

Release Data 
Total Gross 

Volume (M3) 

0.42 E+8 

0.34 E+8 

1.7 E+8 

1.95 E+8 

2.59 E+8 

2.63 E+8 

1.9 E+8 

0.05 E+8 

7.2 E+8 

6.6 E+8 

0.09 E+8 

3.1 E+8 

6.5 E+8 

0.5 E+8 

A v e  . Con c . 
(UCi/ml) 

0.24 E-14 

0.03 E-14 

0-56 E-14 

1.10 E-14 

0.54 E-14 

0.57 E-14 

0.42 E-14 

<0.01 E-14 

2.30 E-14 

1.10 E-14 

0.05 E-14 

0.22 E-14 

0.19 E-14 

4.06 E-14 

Activity (UCi) 

0.1 

<o -01 

1.0 

1.4 

1.5 

0.8. 

<o. 01 

16.6 
, 

<0.01 

0.7 

1.2 

2.0 

TOTAL RELEASED 

- 
, ' 794 UCi 



Part 2.b. CY 74 Plutonium Releases Greater than 7 x pCi/ml at Stack 

Location Nuclides 
Ave. Conc. '74 Release 
(uCi/ml) (uti) 

TA-3-29 Wg. 3 ( S )  Pu-238 & 239 48.3 E-14 333 

*TA-3-29 Wg. 7(S)  Pu-238 & 239 42.1 E-14 125 

*TA-3-29 Wg. S ( S )  Pu-238 & 239 31-0 E-14 128 

"TA-3-29 Wg, 7(IJ) Pu-238 & 239 13.0 E-14 81 

*TA-3-29 Wg. 5(N) Pu-238 & 239 8.8 E-14 56 

*Upgraded to double HEPA filtration during '74. 



r t  3. CY 74 A i r b o r n e  U r a n i u m  Re.leases 

e 
-3-29 Wg. 3(N) 

-3-29 Wg. 4(S)  

-3-29 Wg. 4(N) 

-3-35 (W) 

-3-66 (NW) 

-3-66 (NE)  

-3-66 (SE) 

-3-66 ( N )  

Nuclides 

U-235 & 238 

U-235 & 238 

.U-235 & 238 

U- 2 35 

U-238 

U-235 & 238 

U-235 

U-238 

-3-66 (NW Corner) Ll-238 

-3-66 (WC) 

-3-102 

-3-141 ( N )  

-3-141 (NW) 

-3-141 (SW) 

-21-3 ( S )  

-21-3 (Incin.  1 

-21-4 (S) 

-21-155 (NE)  

-21-155 (NW) 

-21-155 (SE) 

-21-155 (SW) 

-46-31 (N) 

-46-31 ( S i  

.-46-31 (SW) 

U-235 & 238 

U-235 & 238 

U-238 

U-238 

U-238 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-238 

U-238 

U-235 

R e l e a s e  D a t a  
G r o s s  

V o l u m e  ( ~ 3 )  

5.92 E+8 

4.96 E+8 

6.56 E+8 

2.5 E+8 

5.9 E+8 

6.0 E+8 

7.8 E+8 

5.2 E+8 

0.16 E+8 

3.95 E+8 

2.4 E+8 

1 , 3  E+8 

2.7 E+8 

4.4 E+8 

2.4 E+8 

0.1 E+8 

2.8 E+8 

0.57 E+8 

0.58 E+8 

0.75 E+8 

0.57 'E+8 

0.006 E+8 

0.080 E+8 

0.08 E+8 

A v e . - C o n c .  Total  
( p C i / m l )  A c t i v i t y  ( P C i )  

7.2 E-14 

12.0 E-14 

1.80 E-14 

0.48 E-14 

2.5 E-14 

1.3 E-14 

0.37 E-14 

8.5 E-14 

11.0 E-14 

0.61 E-14 

3.7 E-14 

0.52 E-14 

0.76 E-14 

0.38 E-14 

233.0 E-14 

21.4 E-14 

13.4 E-14 

1.5 E-14 

0.19 E-14 

0.14 E-14 

0.35 E-14 

cO.01 E-14 

3.70 E-14 

1.20 E-14 

42.6 

59.5 

11.8 

1.2 

14.8 

7.8 

2.9 

44.2 

1.8 

2.4 

8.9 

0.7 

2.1 

1.7 

559 - 

2.1 

37.5 

0.9 

0.1 

0.1 

0.2 

<0.01 

0.3 

0.1 



P a r t  3 .  CY 74 A i r b o r n e  U r a n i u m  R e l e a s e s  - continued 

R e l e a s e  D a t a  
I G r o s s  Ave .  Conc. , Total 

Source I N u c l i d e s  V o l u m e  ( M 3 )  A c t i v i t y  ( V C i )  

1 .2  TA-48-1 (S) U-2 35 8.8 E+8 0.14 E - 1 4  ' I 
TA-48-1 (Hot Cell) U - 2 3 5  0.79 E+8 0.07 E-14 0.06 

TOTAL RELEASED 804 v C i  



Part 4. CY 74 Airborne Mixed Fission Product Releases I .  
Release Data 

Gross Ave, Conc. Total 
Source Volume (M3) (vCi/ml) Activity (WCi) 

TA-3-29 (Wg, 9) 26.3 Et8 0.13 E-12 

2.9 TA-21-4 (Hot Cell) 0.58 Ei8 0.05 E-12 

TA-48-1 (S) 8-8 E+8 0,09 E-12 79.2 

342 

1 

TA-48-1 (N) 7.2 E+8 0,77 E-12 554 

3-9 ~ TA-48-1 (Hot Cell) - 0.79 E+8 0.05 E-12 

~ TA-50-1 (S) 0.54 E+8 0,04 E-12 2.2 

304 TA-48-1 (Core Wg.) 6.6 E+8 0,46 E-12 

TA-48-1 (Alpha Wg.) 0-09 E+8 0-01 E-12 0.1 

TA-50-1 (ME) 

TA-50-1 (SEI 

3.1 E+8 

6.5 E+8 

0,11 E-12 

0.08 E-12 

34.1 

52.0 

\ 

TOTAL REUASED 1374 pCi 

, 

Part 5, CY 74 Airborne Tritium Releases 

Release Data 
Gross Ave, Conc, Total 

Source Volume (M3) (vCi/ml) Activity (VCi) 

TA-9-21 (E) 0.24 E+8 0,054 E-6 1.3 E+6 

TA-21-5 (SR) no discharge in '74 0 0 

TA- 3 3- 86 0.87 E+8 68 E-6 1 5916 E+6 

TA-35-2 (S) 1,4 E+8 10 E-6 1400 E+6 

TOTAL RELEASED 7317 VCi E+6 

9 



Part 6. CY 74 Miscellaneous Releases 

Source 

\ 

Nuclides 

TA-2-9 Omega Ar-41 

TA-3-29 (Wg. 9) 1-131 

TA-43-1 (FE-9) P-32 

TA-43-1 (FE-10) P-32 

TA-43-1 (FE-11) P-32 

TA-43-1 (FE-12)' P-32 

TA-43-1 (FE-14 & 16)P-32 

TA-43-1 (FE-24) P-32 

TA-53-1 (D W i n g )  MAP 

Release Data 
Gross Ave. Conc, Total 
Volume (M3) ( PC i/m 1 1 Released (pCi.1 

0.12 E+8 26.00 E-6 312 E+6 

26.3 E+8 1.80 E-12 4734 

1,78 E+8 6-70 E-14 11,9 

1.95 E+8 4.90 E-14 9.6 

2-59 Ei-8 7.60 E-14 19.7 

2.63 E+8 

1.89 E+8' 

0.05 E+8 

2.19 E+8 

8-60 E-14 

5.50 E-14 

2.20 E-14 

<0.01 E-14 

22.6 

10.4 

0-1 

<o. 01 

I . -  

IO 
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ALDEB - 029 - 014 
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ALDEB - 029 - 021) FE-34, TA-3-29 I 

ALDEB - 029 - 021 

FE-22, TA-3-29 
FE-26, TA-3-29 
FE-27, TA-3-29 
FE-30, T4-3-29 
FE-31, T,A-3-29 

I 

I 

- 

FE-35, T.4-3-29 
ALDEG - 209 - 001 
ALDEQ - 031 - 004 West S t a c k ,  TA-46-31 

S u i l d i n a  299 S tack ,  TA-21 

AEIV: j rn 1 

Attachs  : 
I - CY75 Summary 
I1  - 789T codes + re f .  l o c a t i o n  i d e n t .  
I11 - CY75 789T's 

Xc: Carl Suckland, H-1, w/at tach  I 
Morris Engel ke, F - 1 ,  w/a t tacb  I 
John Gal l imore,  B-1, w/a t tach  I 
Ronald S t a f f o r d ,  3-1, w/a t tacb  I 
H - 1  789T File w/a t tach  I 
H-1, Nuclide Inventory  Fi le  w/a t tach  I 
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The following new sampling/release 
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ALDE8-034-001 FE-52, TA-3-34 
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George Wenz H - 1  w/attach I . 
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AITACHMENT I 

LASL F A C I L I T Y  RADIOACTIVE 

AIRBORNE EFFLUENT RELEASE SUMMARY 

FOR CY 75 

\ 

Date: February 1 2 ,  1976 

0 



. ,  
3 -  

P a r t  1 .  Total  Release Summary by Nuclides  f o r  CY75 

Nucl i de ( s ) 

Pu-238 8 239 .000246 

U-233, 235, 8 238 .000919 

Tota l  A c t i v i t y  Eeleased ( C i )  

1 Mixed F i s s i o n  Praducts  .000950 

6200 

237 

.001358 

.000049 

.006562 

. 



Part  2.a. CY 75 Airborne Plutonium Releases 

Release Data 

Source 

TA-3-29 Wg. 2 ( S )  

TA-3-29 Wg. 2(H) 

TA-3-29 Wg. 3(S) 

TA-3-29 Wg . 5( S )  

T8-3-29 Wg. 5(N) 

TA-3-29 Wg. 7(S) 

TA-3-29 Wg. 7(X) 

TA-3-29 Wg. 9 

TA-3-29 Wg. 2 FE-17 

TA-3-29 Wg. 2 FE-18 

TA-3-29 Wg. 3 FE-21 

TA-3-29 Wg. 3 FE-30 

TA-3-29 Ng. 5 FE-31 

TA-3-29 Wg. 7 FE-34 

TA-3-29 Wg. 7 FE-35 

TA-21-2 (E) 

TA-21-2 ( W )  

TA-21-3 (E)  

TA-21-3 (W) 
I 

TA-21-4 

TA-27-4 Hot  Ce l l  

TA-21-5 (E )  

TA-21-5 (14) 

TA-21-5 (SR) 

Nucl ides 

Pu-238 & 239 

Pu-238 8i 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 8i 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Gross 
‘/ol ume ( W) 

3.43 E+8 

8.57 E+8 

6.46 Et8 

8.27 E+8 

4.16 E+8 

4.38 E+8 

4.28 E+8 

26.26 E+8 

0.33 E t8  

0.64 Et8 

0.48 E+8 

0.66 E+8 

0.64 E+8 

0.64 E+8 

0.65 E+8 

2.78 E+8 

3.87 E+8 

1.82 E+8 

3.34 E+8 

2.66 E+8 

0.48 E+8 

3.74 E+8 

3.53 E+8 

0.16 E+8 

2 

0.14 E-14 

0.01 E-14 

31 -93 E-14 

0.05 E-14 

0.01 E-14 

0.19 E-14 

0.03 E-14 

0.10 E-14 

0 

0.01 ‘E-1 4 

0.46 E-14 

a 

0.02 E-14 

0 

0.01 E-14 
\ 

0.09 E-14 

0.07 E-14 

0.10 E-14 

0.15 E-14 

1.06 E-14 

0.16 E-14 

0.10 E-14 

0.09 E-14 

3.13 5-14 

Ave. Conc. Total 
( V C i h n l )  A c t i v i t y  (uCi) 

0.48 

0.09 

206 

0.4T 

0.04 

0.83 

0.13 

2.63 

0.00 

0.01 

0.22 

0.00 

0.01 

0.00 

0.01 

, 

0.25 

0.27 

0.18 

0.50 

2.82 

0.08 

0.37 

0.32 

0.50 



Par t  2.a. CY 75 Airborne Plutonium Releases - continued 

Source 

TA-21-5 (530) 

TA-21-5 (530 Hood) 

TA-21-150 

TA-21-324 

TA-35-7 (SE) 

TA-35-7 (NE.C.) 

TA-35-7 (NE) 

TA-35-7 (SE.C.) 

TA-35-7 (S) 

TA-43-1 (FE-9) 

TA-43-1 (E-10)  

TA-43-1 (FE-11) 

TA-43-1 ( FE-12) 

Til-43-1 (FE-74, 16, 17) 

TA-43-1 (FE-24) 

Release Data 
Gross Ave. Conc. Total 

Nucl ides Volume ( Y 3 )  ( &i /ml) Activity (uCi) 

Pu-239 

Pu-239 

Pu-238 Zi 239 

Pu-238 ti 239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-239 

Pu-239 

PU -2 39 

Pu-239 

Pu-239 

0.72 E+8 

0.21 E+8 

2.83 E+8 

2.02 E+8 

0.43 E+8 

1.87 E+8 

0.48 E+8 

0.40 E+8 

1.67 E+8 

1.77 E+8 

1.47 E+8 

2.61 E+8 

2.58 E+8 

1.82 E+8 

0.05 E+8 

5.21 E-14 3-75 

5.11 E-14 I 1.07 

0.17 E-14 0.48 

0.23 E-la 0.46 

0.17 E-14 0.07 

2.29 E-14 4.28 

2.50 E-14 1.21) 

0.03 E-14 , 0.01 

0.21 E-14 . 0.35 

0.50 E-14 0.88 

0.19E-14 1 0.28 

0.10 E-14 ' 0.26 

0.05E-14 , 0.13 

0.05 E-14 0.09 

0.03 E-14 c0.01 

TA-48-1 (N )  Pu-239 7.40 E+8 1.07 E-14 7.92 

TA-48-1 (Core) Pu-239 . 6.98 E+8 0.62 E-14 4.33 

TA-48-1 (Alpha )  Pu-239 0.22 E+S 9.05 E-14 . 0.01 

TA-50-1 (NE) Pu-239 3.70 E+8 0.29 E-la 1.07 

TA-50-1 (SE) Pu-239 5.73 E+8 0.45 E-14 2.58 

TA-50-1 (S) Pu-239 0.44 E+8 1.05 E-14 0.46 

TOTAL RELEASED 246 U C i  

3 



Par: d .  CY 75 Airborne Mi xed Fi  ssi,on Product Releases 

Release Data 
Gross Ave. Conc. To t a l  

Solirce Volume (M3)  (vCi/ml) Act iv i ty  ( z C i )  

TA-3-29 (Wg. 9 )  26.3 E+8 0.07 E-12 184 

TA-27-4 (Hot Cell) 0.48 E+8 

TA48-1 (S) 8.9 E+8 

TA-48-1 (N)  7.4 E+8 

TA-48-1 (Hot Cell) 0.71 Et8 

TA-48-1 (Core Wg.) 7.0 E+8 

TA-3-1 (Alpha Wg.) 0.22 E+8 

TA-30-1 ( N E )  3.7 E+8 

0.03 E-12 

0.09 E-12 

0.45 E-12 

0.01 E-12 

0.44 E-12 

0.01 E-12 

0.05 E-12 

1.44 

80.1 

33 3 

0.77 

308 

0.22 

18.5 

TA-50-1 (SE) 5.7 E+8 ' 0.04 E-12 22.8 

TA-50-1 (S) 0.44 E+8 0.02 E-12 ' 0.88 

TOTAL RELEASED 950 ;;Ci 

Par: 5. C Y  75 Airborne T r i t i u m  Releases 

Release Data 

Source 
Gross 

Volume (M3) 
Totiil 

Activity ( g C i )  

unknown unknown 22 E+6 TA-3-216 

TA-3-21 (E) 

TA-21-5 (SR) 

TA-21-209 

TA-t3-86 

TA-25-2 (S)  

0.24 E+9 0 

0.11 E+8 

2.14 E+8 

0.94 E+8 

1.33 E + 8  

0 

1.43 E-6 

37 E-6 

18 E-6 

0 

306 E+6 

3478 E+6 

2394 E+6 

TOTAL RELEASE3 
1 

6200 E+6 ; ICi  



Part 2 . 5 .  CY 75 Plutonium Releases Greater t h a n  7 x uCi /ml  2 t  S tack  

Loca t i  on 

TA-3-29 Yg. 

Nucl i des 

PU-238 2 239 31.9 E-14 

'75 Release 
( d i  ) 

209 

I . . .  . .  . . 

I 



P a r t  3 .  CY 75 Air'sorne Uranium Releases 

Release Data 
h e .  Conc. To t a l  

Volume (M3) ( Y C i / ml ) A c t i v i t y  ( U C i )  

5.94 E+8 3.li) E-14 , 18.4 

Source Nucl ides 

TA-3-29 IJg. 3(N) U-235 & 238 

TA-3-29 Wg. 4(S) U-235, & 238 4.61 E+8 

6.22 E+8 

0.39 E+8 

0.49 E+8 

0.37 E+8 

2.42 E+8 

3.98 E+8 

5 -67 E+8 

8.01 E+8 

5.99 E-14 ~ 27.6 

TA-3-29 Wg. 4(N) U-235 & 238 

Ti?(-3-29 Wg. 3 FE-22 U-238 & 235 

TA-3-29 Wg. 4 FE-26 U-238 & 235 

1.80 E-14 

3.36 E-14 

0.08 E-14 

0.23 E-14 

2.01 E-14 

2.95 E-14 

0.11 E-14 

Q.14 E-14 

: 11.2 

0.14 

0.04 

0.09 TA-3-29 Wg. 4 FE-27 U-238 & 235 

T4-3-35 ( W )  U-235 

TA-3-66 (ww) U-238 

4.9 

11.7 

TA-3-66 (NE) U-235 & 238 

TA-3-66 (SE) U-235 

' 0.62 

1.12 

5 :06 E+8 21.6 E-14 109 TA-3-66 (N) U-238 

T.9-3-66 (NW Corner! U-238 

T.2-3-66 (WC) U-238 

TA-3-102 U-235 & 238 

TA-3-141 (N) U-238 

TA-3-141 (NW) U-238 

0.12 E+8 5.95 E-14 0.71 

0.34 E+8 3.21 E-14 1.09 

1.62 E+8 3.08 E-14 4.10 

2.05 E+8 9-02 E-14 

9-90 E-14 

0.17 E-14 

301 .O E-14 

19,7 E-14 

14.4 E-14 

0 -04 

2 -48 

0.75 

2.76 E+8 

4.44 E+8 TA-3-141 (SW) U-238 

Til-21-3 (S)  U.-235 .647 
I 

2.15 E+8 

TA-21-3 ( Inci n.  ) U-235 0.09 E+8 i 7.77 

TA-27-4 (S)  U-235 

TA-21-155 ( N E )  U-235 

TA-21-155 (NW) U-235 

TA-21-155 (SE) U-235 

T.i-21-155 (SW) U-235 

2.99 E+8 43 

0.57 E + 8  3.60 E-14 

34.6 E-14 

25.9 E-14 

0.50 E-14 

~ 2.05 

0.44 E+8 

0.46 E+8 

15.2 

11.9 

0.59 E+8 0.29 

5 



P a r t  3. CY 75 Airborne 'Jranium Releases - continued 

Source Plucl ides 

TA-46-31 (N) U-238 

TA-46-31 (S) U-238 

TA-46-31 (SW) U-235 

TA-46-31 (H) u-233 

TA-48-1 (S )  U-235 

TA-48-1 (Hot  Cell)  U-235 

Release Data 

Volume (M3) (vCi/rnl) Activity (pc i )  
Gross .4ve. Conc. Total 

0.01 E+8 1.27 E-14 0.01 

0.091 E+8 2.50 E-14 0.23 

0.09 E-t.8 3.03 E-14 0.27 

0.001 E+8 0.07 E-14 <o. 01 

8.9 E+8 0.38 E-14 3-38 

0.71 E+8 0.09 E-14 0.06 

TOTAL RELEASED 919 V C i  

G 



Par t  6 .  CY 75 Miscellaneous Releases  

Source 

TA-2-9 Orrega 

TA-3-29 (Wg. 9 )  

TA-43-1 (FE-9) , 

TA-43-1 ( E - 1  0) 

TA-43-1 (FE-11) 

TA-43-1 ( E - 1  2 )  

TA-43-1 (FE-74, 16 & 17)  

TA-43-1 (FE-24) 

TA-53-1 ( D  Wing) 

TA-3-66 (FE-13) 

TA-3-66 (FE-26 & 27) 

Nucl i d e s  

Ar-41 

1-1 31 

P-32 , 

P-32 

P-32 

P-32 

P-32 

P-32 

MAP 

Th-234 

Th-234 

? 

Gross .4 
Volume ( M 3 )  

0.13 E+8 

26.26 E+8 

1.77 E+8 

1.47 E+8 

2.61 E+8 

2.58 E+8 

1.82 E+8 

0.04 E+8 

1.67 E+3 

2.27 E+8 

4.21 E+6 

1 se Data 
Tota l  e :one. 

/m1) 

15.23 E-6 

51.70 E-11: 

4.52 E-la 

3.29 E-1s 

5.64 E L l L  

5-99  E-14 

3.48 E-ld 

1.14 E-14 

3.30 E-14 

2.88 E-11 

5.78 E-12 

!?el eased ( U C i  

237 E+6 

1358 

8.0 

4.84 . 

14.7 

15.2 . 

6 - 3  

0.05 

< 0.01 

65 38 

24.3 I. 
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CY-77 RADIOACTIVE AIRBORNE EFFLUENT RELEASE SUMMARY 

H-1-75-61 
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A summary of JY-77; rad ioac t ive  airborne e f f l u e n t  re leases  is  at tached 
f o r  your information. 
your review and t ransmi t ta l  t o  DOE. A l ist ing of 789T control  codes 
and reference i d e n t i f i c a t i o n  data for 1977 i s  a t tached,  and the 
following new sampling/release points  were added d u r i n g  CY-77: 

Also f i n d  completed CY-77 FORM AEC-789Ts f o r  

ALDEW-053-004 SOUTH STACK, TA-53 
ALDE9-054-001 MAIN STACK, TA-54 

T h e  following sampling/release points  were terminated d u r i n g  CY-77: 

ALDE6-155-001 NORTHEAST STACK, TA-21 
ALDE6-155-002 NORTHMEST STACK, TA-21 
ALDE6-155-003 SOUTHEAST STACK, TA-21 
ALDE6-155-004 SOUTHWEST STACK, TA-21 
ALDEQ-031-OO13 NORTH STACK, TA-46 
ALDEQ-031-002 SOUTH STACK , TA-46 
ALDEQ-031-003 SOUTHWEST STACK, TA-46 
ALDEQ-031-004 WEST STACK, TA-46 

r' 

J E D  : IrlFR : ed 

Attachments : 
r' ' 

I - CY77 Summary 
11 - 789T Codes + Ref. Location Ident.  
I11 . -  CY77 789Ts 

I 4 

Xc: Carl W .  Buckland, H-1 w/attach I 
J e r r y  Mil ler ,  H-1 w/attach I 
John Gall imore, H-1 w/attach I 
Richard F. Smale, H-1 w/attach I 
Ronald Stafford,  H-1 w/attach I 
Walter Wenzel., H-1 w/attach I 
\Jim Hyder, H-1 w/attach I 
H-1 789T File w/attach I (WFR) 
H-1 Nuclide Inventory F i l e  w/attach I ( G O )  

I 



ATTACHMENT I 

LASL FAC I L  IT Y RADIOACTIVE 

AIRBORNE EFFLUENT RELEASE SUMMARY 

FOR CY 76 

Prepared BY: g 6 -  - -  

Date : February 14, 1977 



AIRBORNE EFFLUENT RELEASE SUYMARY 

CY 76 

CONTENTS 

- Part  Descript ion 

1. 

2. 

3. 

4. 

5. T r i t ium Releases by F a c i l i t y  

6 .  

Total  Release Summary by Nuclide 

P1 utoni urn Re1 eases by Faci 11 ty 

Urani um Re1 eases by Faci 1 i t y  

Mixed Fission Product Releases by F a c i l i t y  

M i  scel 1 aneous Re1 eases by Faci 1 i t y  

I 



Part 1 .  Total Release Summary by Nuclides f o r  CY75 

Nuclide( s )  Total Activity Re’leased (Ci) I 

Pu-238 & 239 .000068 

U-233, 235 & 238 .001346 

.Mixed Fission Products .091674 

H -3 3401 * 
Ar-41 339 

1-1 31 .000300 

P-32 

Th-234 

.000973 I 

.002531 

Mixed Activation Products 5899 

*D02s n o t  include 22,000 Ci accidentally released a t  TA-3-34 on 7-15-76. 

. . .  . .  



P a r t  2..;. CY 76 Airborne PluLonium Releases 

Release Data 

Source 

TA-3-29 Wg. 2(S) 

TA-3-29 Wg. 2(N) 

TA-3-29 Wg. 3(S)' 
\' 

J :  

q,- 

TA-3-29 Wg. 5(S)?'' 

TA-3-29 Wg. 5(N) 

TA-3-29 Wg. 7(S)  

TA-3-20 Wg. 7(N) 

TA-3-29 Wg. 9 

TA-3-29 Wg. 2 FE-17 

TA-3-29 Wg. 2 FE-18 

TA-3-29 Wg. 3 FE-21 

TA-3-29 Wg. 3 FE-30 

TA-3-29 Wg. 5 FE-31 

TA-3-29 Wg. 7 FE-34 

TA-3-29 Wg. 7 FE-35 

TA-21-2 (E) 

TA-21-2 ( W )  

TA-21-3 (E) 

TA-21-3 (W) 

TA-21-4 

TA-21-4 Hot 'Cel l  

TA-21-5 (E)  

TA-21-5 ( W )  

TA-27-5 (SR) 

Nucl ides 

Pu-238 8I 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 81 239 

Pu-238 & 239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Gross 
Volume ( M 3 )  

3.51 6 'E+8 

8.592 E+8 

6.678 E+8 

8.403 E+8 

4.173 E+8 

4.287 E+8 

4.730 E+8 

2.677 E+9 

1.066 E+8 

2.108 E+8 

1.577 E+8 

2.055 E+8 

2.020 E+8 

2.073 E+8 

2 -097 E+8 

3.074 E+8 

3.392 E+8 

1.617 E+8 

2.690 E+8 

2.279 Et8 

3.790 E+7 

3.816 E+8 

3.008 E+8 

1.815 E+7 

3 

Ave. Conc. 
(PCi / m l )  

1.820 E-16 

5.575 E-16 

4.188 E-14 

1.598 E-15 

1.222 E-I6 

4.992 E-16 

2.114 E-16 

3.043 E-15 

3.752 E-15 

3.321 E-16 

1.357 E-15 

4.818 E-16 

3.564 E-16 

5.403 E-16 

7.439 E-16 

2.557 E-15 

2.603 E-15 

4.923 E-15 

2.093 E-14 

1.957 E-15 

4.723 E-15 

1.698 E-15 

1.705 E-15 

1.063 E-14 

Tota l  
A c t i v i t y  (pCi) 

0.064 

0.479 

27.970 

1.343. 

0.051 

0.214 

0.1 00 

8.147 

0.400 

0.070 

0.214 ~ 

0 -049 

0.072 

0.112 

0.156 

0 -786 

0.883 

0.796 

5.630 

0.446 

0 .179 

0.648 

0.51 3 

0.193 



Part  2: CY 76 Airborne Plutonium Releases - continued 

Release Data 

Source 

TA-21-5 (530) 

TA-21-5 (530 Hood) 

TA-21-150 

TA-21-324 

TA-35-7 (SE) 

TA-35-7 (NE-C.) 

TA-35-7 (NE) 

TA-35-7 (SE.C.) 

TA-35-7 ( S )  

TA-43-1 (FE-9) 

TA-43-1 (FE-10) 

TA-43-1 (FE-11) 

TA-43-1 (FE-12) 

TA-43-1 (FE-14, 16, 17) 

TA-43-1 (FE-24) 

TA-48-1 (FE-54) 

TA-48-1 (Core) 

TA-48- 1 (A1 p ha) 

TA-50-1 (NE) 

TA-50-1 (SE) 

TA-50-1 ( S )  

Nucl ides 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-239 , 

Pu-239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Gross 
Volume (M3) 

4.611 E+7 

2.160 E+7 

2.862 E+8 

1.948 E+8 

5.115 E+7 

1 -935 E+8 

5.737 E+7 

4.267 E+7 

1.276 E+8 

1.789 E+8 

'I .084 E+8 

2.690 E+8 

2.597 E+8 

1.082 E+8 

2.530 E+6 

1.080 E+8 

7.394 E+8 

3.723 E+7 

3.564 E+8 

6.360 E+8 

4.717 E t 7  

Ave. Conc. 
[vc i  /m1) 

4.728 E-15 

6.019 E-15 

4.759 E-15 

1.910 Eel5 

I .662 E-15 

1.964 E-15 

2.552 EA14 

5.390 E-16 

3.292 E-15 

1.006 E-15 

5.896 E-14 

8.364 E-16 

7.817 E-16 

6.682 E-15 

3.953 E-16 

8.704 E-16 

6.628 E-15 

6.715 E-16 

1.111 E-15 

6.651 E-16 

6.000 E-15 

Tota l  
A c t i v i t y  ( V C i )  

0.21 8 

0.1 30 

1.362 

0.372 

0.085 

0.380 

1.464 

0.023 

0.420 

0.1.80 

6.391 

0.225 

0.203 

0.723 

0.001 

0.094 

4.901 

0.025 

0.396 

0.423 

0.283 

TOTAL RELEASED 68 pCi 



4 
irt 3.  CY 76 Airborne Uranium Releases 

lurce -. 

\-3-29 Wg. 3(N) 

\-3-29 Wg. 4(S) 

1-3-29 Wg. 4(N) 

4-3-29 1Jg. 3 FE-22 

4-3-29 Wg. 4 FE-26 

A-3-29 Wg. 4 FE-27 

A-3-35 ( W )  

A-3-66 (NW) 

A-3-66 (NE) 

A-3-66 (SE) 

A-3-66 (N) 

A-3-66 (NW Corner) 

'A-3-66 (WC) 

'A-3-1 02 

'A-3-141 (N )  

-A-3-141 (NW) 

-A-3-141 (SW) 

'A-21-3 ( S )  

rA-21-3 (Incin.) 

TA-21-4 (s) 
FA-21-155 (NE) 

FA-21 -1 55 (NI4) 

TA-21-155 (SE) 

r ~ - z i - i  55 (sw) 

Nucl i des 

U-235 & 238 

U-235 & 238 

U-235 & 238 

u-238 & 235 

U-238 & 235 

U-238 & 235 

U-235 

U-238 

U-235 & 238 

U-235 

U-238 

U-238 

U-238 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 

U- 235 

U-235 

U-235 

U-235 

U- 235 

U-235 

Release Data 

Volume (M3) 

5.737 E+8 

4.518 E+8 

6.294 E+8 

1.293 E+8 

1.617 E+$ 

1.225 E+$ 

2.398 E+8 

2.332 E+8 

5.433 E+8 

7.990 E+8 

5.009 E+8 

9.288 E+6 

2.981 E+7 

9.023 E+7 

2.107 E+8 

2.809 E+8 

4.479 E+8 

2.828 E+8 

8.838 E+6 

3.180 E+8 

3.591 E+7 

2.822 E+7 

3.419 E+7 

6.095 E+7 

5 

Ave. Conc. 
(uCi/ml) 

2.336 E-14 

3.292 E-14 

1.532 E-14 

8.778 E-15 

8.782 E-16 

6.678 E-15 

7.920 E-14 

5.138 E-14 

9.709 E-15 

8.512 E-15 

5.370 E-13 

1.757 E-14 

4.495 E-14 

3.897 E-14 

1.448 E-15 

1.449 E-14 

3.593 E-15 

2.560 E-12 

2.565 E-13 

4.465 E-13 

2.662 E-14 

3.260 E-15 

1.974 E-14 

4.512 E-15 

Total  
A c t i v i t y  (uCi ) 

13.399 

' 14.873 

9.645 

1.135 

0.142 

0.818 

18.992 

11 .gal 

5 2 7 5  

6.801 

2 69 

o .i 66 

1.340 

3.516 

0.305 

4.069 

1.569 

7 24 

2.267 

142 

a. 956 

0.092 

0 -675 

0.275 



- Par t  3 .  CY 76 Airborne Uranium Releases - continued 

Source 

TA-46-31 (N) 

TA-46-31 (S)  

TA-46-31 (SW) 

TA-46-31 (W) 

TA-48-1 (S) 

TA-48-1 (Hot C e l l )  

TA-48-1 (N)  

Nucl i des  

U-238 

U-238 

U-235 

U-238 

U-235 

U-235 

U-235 

Release Data 

Tota l  
A c t i v i t y  ( W C i  ) 

0 .ooo 
~ 0.010 \ 

Gross Ave. Conc. 
Volume (M3) ( pc i  /m1) 

5.814 E+5 0 

1.138 E+7 8.787 E-16 

8.122 E+6 3.694 E-14 

5.814 E+5 0 

8.997 E+8 4.115 E-15 

5.989 E+7 3.573 E-15 

7.818 E+8 1.381 E-13 

TOTAL RELEASED 

: 0.300 . 
' .,:, 2. . .  . .  

_ .  . -_.  , 
. .. . . .  
.L , . .. . ._ > 

..i .-. , 
0.000 . 

: '.,-.;. ( . .  
., . .  . .  . .  . . .  . 

' 3.702 

0.214 

~ 108 

' 1346 V C i  

6 



P a r t  4. CY 76 Ai rborne Mixed F i s s i o n  Product Releases 

Release Data 

Gross Ave. Conc. To ta l  
( u c i  /m1) A c t i v i t y  (pci) Source Volume (M3) 

TA-3-29 ('clg. 9) 2.677 E+9 1.550 E-1 3 41 5 

TA-21-4 (Hot  C e l l )  3.790 E+7 

TA-48-1 ( S )  8.997 E+8 1.656 E-1'3 149 

1.451 E-14 0.550 

TA-48-1 (N)  7.818 E+8 

TA-48-1 (Hot C e l l )  5.989 E+7 

TA-48-1 (Core 14g .) , 7.394 E+8 

TA-48-1 (Alpha Wg.) . 3.723 E+7 

TA-48-1 (NE) 1.080 E+8 

TA-50-7 (NE) 3.564 E+8 

TA-50-1 (SE) 6.360 E+8 

TA-50-1 ( S )  4.717 E+7 

2.008 E-13 

2.557 E-1 3 

1.225 E-1 2 

7.252 E-15 

2.951 E-14 

1.917 E-14 

3.145 E-14 

1.376 E-14 

TOTAL RELEASED 

157 

15.315 

906 

' 0.270 

3.187 

6.833 

20 

0.649 

1674 V C i  

P a r t  5. CY 76 Ai rborne T r i t i u m  Releases 

Release Data 

Source 

TA-3-16 

Gross Ave. Conc. To ta l  
Volume ,(M3) (uti h 1 )  Ac ti v i  ty  (pCi ) 

unknown 0 0 

1.292 E+8 

1.815 E+7 1.132 E-8 2.054 E+5 

2.107 E+8 4.499 E-7 9.480 E+7 

TA-9-21 (E) 2.400 E+7 5.384 E-6 

TA-21-5 (SR)  

TA-21-209 

TA-33-86 

TA-35-2 (S)  

TA-53 (N) 

9.319 E+7 1.448 E-5 1.349 E+9 

1.657 E+9 

2.365 E+6 7.235 E-5 1.711 E+8 

1.193 E+8 1.389 E-5 

TOTAL RELEASED 3.401 E+9 



T i r t  6. C Y  76 Miscellaneous Releases 

Release Data 

Source Nucl ides 

TA-2-9 Omega Ar-41 

TA-3-29 (Wg. 9) 1-1 31 

TA-43-1 (FE-9) P- 32 

TA-43-1 (FE-10) P-32 

TA-43-1 ( FE-11) P-32 

TA-43-1 (FE-12) P-32 

TA-43-1 (FE-14, 16 & 17) P-32 

TA-43-7 (FE-24) 

TA-53-1 ( D  Wing) 

TA-53 (FE-3) 

TA-3-66 (FE-73) 

TA-3-66 (FE-26 & 27) 

P-32 

MAP 
C-11, N-13 
0-1 5 
Th-234 

Th-234 

Gross Ave. Conc. Tota l  

1.325 E+7 2.560 E-5 , 3.392 E+3 

Volume (!I3) ( v C i / m l )  Released ( V C i  ) 

2.677 E+9 1.121 E-13 300 

1.789 Et8 6.623 E-14 11.849 

1.084 E+8 4.556 E-14 4.939 

2.690 E+8 6.276 E-14 16.883 

4,943 E-14 12.836 . 2.597 E+8 

1.802 E+8 1.487 E-13 ,26.800 

2.530 E+6 7.546 E-14 0.19.1 

2.174 E+8 0 0 .ooo 
2.158 E+8 2.729 E-5 5.890 E+9 

5.009 E+8 4.893 E-12 2451 

9.288 E+6 8.613 E-12 80 
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TO 

FROM : 

SU 6 J ECT: 

SYMBOL : 

MS 

3s ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITf  OF CALIFORNIA 

LOS ALAhlOS. NE:'/ MEXICO 87544 ' 
TELEPHONE: 

OFFICE MEMORANDlh 
Wayne R. Hansen, H-8 Group Leader, >IS-490 DATE: February 20, 1979 

Jerome E. Dummer , HA1 Group Leader 

CY-78 RADIOACTIVE AIRBORNE EFFLUENT RELEASE SLJMXARY 

401 

A summary of CY-78 radioactive airborne effluent releases is attached 
for your information. Also find completed CY-78 FORM AEC-789T's for 
your review and transmittal to DOE. A listing of 789T control codes 
and reference identification data for 1978 is attached, and the 
following new sampling/release points were added during CY-78: 

ALDE9-054-002 Room Air Exhaust, TA-54 

ALDE6-257-001 Pug Mill, TA-21-257 

ALDEQ-031-005 FE-43, TA746-31 
ALDE-10-055-001 North Stack, TA-55 
ALDE-10-055-002 South Stack, TA-55 

The following sampling/release points were terminated during CY-78: 

ALDE6-005-003 South Stack, TA-21, SR 
ALDE 6- 005- 0 05 Rm. 530-A & 531 Hood Exhaust, TA-21 

JED:WFR: cm 

Attachments: 

I - CY78 Summary 
I1 - 789T Codes +Ref. Location Ident. 
I11 - CY78 789Ts 
cy: Carl W. Buckland, H-1 w/attach I 

Jerry Miller, H-1 w/attach I 
John Gallimore, H-1 w/attach I 
Richard F. Smale, H-1 w/attach I 
Ronald Stafford, H-1 w/attach I 
Dennis Vasi.1ik H-1 w/attach I 
Jim Hyder, H-1 w/attach I 
H-1 789T File w/attach I (WFR) 
H-1 Nuclide Inventory FileLw/attach I.(GO) 

' .  I 



ATTACHMENT I . 

LASL FACILITY RADIOACTIVE 

AIRBORNE EFFLUENT RELEASE SUMMARY 

FOR CY 77 

0 

Date: February 8, 1977 



AIRBORNE EFFLUENT RELEASE SUMMARY 

CY 77 

CONTENTS 

Part  

1 .  

2. 

3. 

4. 

5. 

6. 

Description 

Total Release Summary by Nuclide 

P1 u t o n i u m '  Re1 eases by Faci 1 i ty 

Uranium Re1 eases by Facil i ty  

Mixed Fission Product Releases by Fac 

Tri t i  urn Re1 eases by Faci 1 i ty  

Mi scel laneous Re1 eases by Faci 1 i t y  

I 

i ty  



Part  1. Total Release Summary by Nuclides f o r  CY 77 

Nuclide(s) Total  A c t i v i t y  Re1 eased ( C i  ) 

Pu-238 ti 239 .000127 L 

U-233, 235 & 238 

Mixed Fission Products 

H-3 

Ar-41 

1-1 31 

P-32 

Th-234 

Mixed Act ivat ion Products 

.000709 

.002762 

38,561 

31 5 

.000088 

.000304 
' .  

.005193 

47,650 



1 .  . .  
P a r t  2.a. CY 77 A i rbo rne  Pluconium Releases 

Source 

TA-3-29 Wg. 2(S) FE-15 

TA-3-29 Wg. 2(N) FE-14 

TA-3-29 Wg. 3(S) FE-19 

TA-3-29 Wg. 5(S), FE-28 

TA-3-29 Wg. 5(N) FE-29 

TA-3-29 Wg. 7(S) FE-33 

TA-3-20 Wg. 7(N) FE-32 

TA-3-29 Wg. 9 

TA-3-29 Wg. 2 FE-17 . 

TA-3-29 Wg. 2 FE-18 

TA-3-29 Wg. 3 FE-21 , 

TA-3-29 Wg. 5 FE-30 

TA-3-29 Wg. 5 FE-31 

TA-3-29 Wg. 7 FE-34 

TA-3-29 Wg. 7 FE-35 

TA-21-2 (E )  

TA-21-2 ( W )  

TA-21-3 ( E )  

TA-21-3 (W) 

TA-21-4 

TA-21-4 Hot  C e l l  

TA-21-5 (E)  

TA-21-5 ( W )  

TA-21-5 (SR) 

Nuc l ides  

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Release Data 

Gross 
Volume (M3) 

3.614 E+8 

6.851 Et8  

6.552 E+8 

8.021 E+8 

3.458 E+8 

2.522 E+8 

8.138 Et8 

2.626 E+9 

7.683 E+7 

1.833 E+8 

1.547 E+8 

7.774 E+7 

9.165 E+7 

1.716 E+8 

1.469 E+8 

3.016 E+8 

3.328 E+8 

1.586 E+8 

2.639 E+8 

2.236 E+8 

3.718 E+7 

3.744 E+8 

2.951 E+8 

1.781 E+7 

3 

Ave. Conc. 
( p C i / m l )  

3.345 E-15 

2.157 E-15 

2.069 E-14 

9.809 E-15 

6.738 E-16 

I 

4.084 E-16 

1.222 E-15 
I 

2.426 E-15 

4.295 E-16 , 

8.783 E-16 

6.193 E-15 ~ 

1.544 E-15 ~ 

1 S O 6  E-15 , 
1.439 E-15 , 

4.561 E-16 

5.182 E-15 

2.530 E-15 I 

3.657 E-15 

1.789 E-15 

1.185 E-15 

5.820 E-14 

1.619 E-15 

4.673 E-15 

1.084 E-14 

I 

T o t a l  
A c t i v i . t y  ( V C i )  

1.209 

1.478 

13.558 

7.868 

0.233 

r 

0.103 

0.913 

6.370 

0.033 

0.161 

0.958 

0.120 

0.138 

0.247 

0.067 

1.563 

0.842 

0.580 

0.472 

0.265 

2.164 

0.606 

1.379 

0.193 



Part  2.a. CY 77 Airborne Pluionium Releases - Continued 

Release Data 

Source 
1 

TA-21-5 (530) 

TA-21-5 (530 Hood) 

TA-21-150 

TA-21-324 

TA-35-7 (SE) FE-7 

TA-35-7 ( N E . C . )  FE-3 

TA-35-7 (NE) FE-6 

TA-35-7 (SE. C.  ) FE-8 

TA-35-7 ( S )  FE-2 

TA-43-1 (FE-9) 

TA-43-1 (FE-10) 

TA-43-1 (FE-11) 

TA-43-1 (FE-.12) 

TA-43-1 (FE-14, 16, 17)  

TA-43-1 (FE-24) 

TA-48- 1 ( FE-54) 

Nucl ides 

PU-239 

PU-239 

PU-238 & 239 

PU-238 & 239 

PU-239 

PU-239 

PU-239 

PU-239 

PU-239 

PU-238 & 239 

PU-239 

PU-239 

PU-239 

PU-239 

PU-239 

PU-239 

TA-48-1 (Core) FE-45, 46 Pu-239 

TA-48-1 (A1 pha) FE-51 PU-239 

TA-50-1 (NE) FE-1 Pu-239 

TA-50-1 (SE) FE-2 PU-239 

TA-50-1 (S)  FE-3 PU-239 

TA-54 (Main Stack) PU-239 

Gross 
Volume ( M 3 )  

4.524 E+7 

2.119 E+7 

2.808 E+8 

1.911 E+8 

5.018 E+7 

1.898 E+8 

5.629 E+7 

4.186 E+7 

1.252 E+8 

1.755 E+8 

1.063 E+8 

2.639 E+8 

2.548 E+8 

1.768 E+8 

2.483 E+6 

1.147 E+8 

7.254 E+8 

3.653 E+7 

3.497 E+8 

6.240 E+8 

4.628 E+7 

2.484 E+5 

Ave. Conc. Total 
(pCi/ml) ~ Activity (pCi) 

2.073 E-14 

1.350 E-14 

1.859 E-15 

9.524 E-16 

2.451 E-15 

1.338 E-15 j 

4.175 E-15 ' 

1.959 E-15 i 
1 

9.984 E-16 ' 

2.439 E-15 1 

2.286 E-15 

1.641 E-15 

1.617 E-15 

1.773 E-14 

1.611 E-15 

2.790 E-16 

1.148 E-14 

5.749 E-16 

1.233 E-74 

2.130 E-15 

1.383 E-12 , 

1.208 E-14 

0.938 

0.286 

0.522 

0.182 

0.123 , 

0.254 

0.235 

0.082 

0.125 

0.428 

0.243 

0.433 

0.41 2 

3.134 

0.004 

0.032 

8.328 

0.021 

4.31 2 

1.329 

64. 

0.003 

Total Re1 eased 127 pCi 

4 



. .  
Part  3. CY 77 Airborne Uranium Releases 

Release Data ' 

Source Nucl ides 

TA-3-29 Wg. 3(N) FE-20 U-235 & 238 

TA-3-29 Wg. 4(S) FE-24 U-235 & 238 

TA-3-29 Wg. 4(N) FE-23 U-235 & 238 

TA-3-29-w~~. 3 FE-22 U-235 &-238- 

TA-3-29 Wg. 4 FE-26 U-235 & 238 

TA-3-29 Wg. 4 FE-27 U-235 & 238 

TA-3-35 ( W )  FE-1 '& FE-2 U-235 

TA-3-66 (NW) FE-7 & FE-8 U-238 

TA-3-66 ( N E )  FE-9 U-235 & 238 

TA-3-66 (SE) FE-1 & FE-10 U-235 

TA-3-66 (N) FE-13 U-238 

TA-3-66 ( N W  corner) U-238 

TA-3-66 (WC) FE-24 U-238 

TA- 3- 1 02 FE- 20 U-235 & 238 

TA-3-141 ( N )  FE-6 U-235 ti 238 

TA-3-141 (NW) FE-9 U-235 & 238 

TA-3-141 (SW) FE-10 U-235 & 238 

TA-2'1-3 (S)  U-235 

TA-21-3 ( Inc in . )  U-235 

TA-27-4 (S) U-235 

TA-21-155 ( N E )  U-235 

TA-21-155 (NW) U-235 

TA-21-155 (SE) U-235 

TA-21-155 (SW) U-235 

Gross 
Volume (M3) 

5.269 E+8 

4.433 E+8 

6.175 E+8 

1.269 E+8 

1.586 E+8 

1.201 E+8 

2.353 E+8 

2.288 E+8 

5.330 E+8 

7.839 E+8 

4.914 E+8 

9.113 E+6 

2.925 E+7 

8.853 E+7 

2.067 E+8 

2.756 E+8 

4.394 E+8 

2.951 E+8 

8.671 E+6 

3.120 E+8 

1.084 E+7 

8.520 E+6 

1.032 E+7 

1.840 E+7 

Ave. Conc. 
(vCi /ml )  

2.136 E-14 

1.612 E-14 

2.497 E-14 
. .. 

6.998 E-1.5 

2.560 E-15 

2.573 E-15 

1.005 E-14 

1.538 E-14 

3.375 E-15 

4.960 E-15 

5.698 E-13 

1.942 E-14 

1.412 E-14 

3.764 E-14 

1.151 E-15 

1.956 E-14 

2.176 E-15 

8.946 E-13 

4.867 E-13 

7.548 E-13 

7.657 E-15 

3.521 E-16 

1.938 E-16 

1.087 E-15 

To t a l  
Act ivi ty  ( U C i )  

11 2 5 5  

7.148 

15.422 

0; 888 

0.406 

0.309 

2.364 

3.520 

1.799 

3.888 

280. 

0.177 

0.41 3 

3.332 

0.238 

5.390 

0.956 

264. 

4.220 

48.288 

0.083 

0.003 

0.002 

0.020 

5- 



Part  3. CY 77 Airborne Uran.ilrm Releases - Continued 

Release Data 

Source Nucl ides 

TA-46-31 (N)  FE-41 U-238 

TA-46-31 ( S )  FE-25 U-238 

TA-46-31 (SW) FE-26 U-235 

TA-46-31 ( W )  FE-44 U-238 

TA-48-1 ( S )  FE-11, 12, 13  U-235 

TA-48-1 (Hot Cel l )  U-235 

TA-48-1 (N) FE-15, 16 U-235 

Gross 
Volume (M3)  

3.648 E+5 

2.676 E+6 

5.096 E+6 

1.368 E+5 

8.827 E+8 

5.876 E+7 

7.670 E+8 

Ave. Conc. 
(pCi/ml) 

To t a l  
Act ivi ty  (pCi) 

0.000 0.000 

1.121 E-15 0.003 

1.962 E-I6 0.001 

0.000 

3.687 E-14 

8.713 E-15 

2.885 E-14 

0.000 

32.547 

0.512 

22.130 

~~~ 

Total Released ' 709 pCi 
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a ! 

I 

- ParV4;  CY 77 Airborne Mlzec' 'ssion Product Releases I 

Release Data 
I 

Gross 
Source Volume (M3) 

TA-3-29 (Wg. 9) 2.626 E+9 

TAA21-4 (Hot Cell) I 3.718 ~ + 7  

TA-48-1 (S) FE-11, 12, 13  8.827 E+8 

TA-48-1 ( N )  FE-15, 16 7.670 E+8 

TA-48-1 (Hot Cel l )  5.876 ~ + 7  

TA-48-1 (Core Wg.) FE-45,46 7.254 E+8 

Ave. Conc. 
( p c i  /ml  ) 

1.832 E-13 

8.765 E-14 

6.423 E-13 

3.272 E-13 

9.871 E-13 

1.806 E-12 

I Total 
Act ivi ty  (pCi) 

481. 

3.259 

567. 

251. 

i 58. 

1 1 1310. 

TA-48-1 (A1 pha Wg. ) FE-51 3.653 E+7 4.640 E-14 1.695 

I 4.074 
I 1 

TA-48-1 ( N E )  FE-54 1.147 E-8 3.552 E-14 

~ TA-50-1 ( N E )  FE-1 3.497 E+8 9.054 E-14 - 

i TA-50-1 (SE) FE-2 6.240 E+8 6.904 E-14 

31.661 

43.084 

1 TA-50-1 ( S )  FE-3 4.628 E+7 2.390 E-13 11.063 . 
I 

Total Re1 Cased 1 ,2762 pCi 
1 

Part  5. CY 77 Airborne T r i t i u m  Releases I 

Release Data I I 

Source 
Gross Ave. Conc. 

Volume (M3)  ( p c i  / m l  ) 
I Total 
:Activity ( p c i )  
~ I TA-3-16 4.453 E+6 8.983 E-5 I 4.000 E+8 

TA-3-34 (FE-52) 

TA-9-21 ( E )  

TA-21-5 (SR) 

TA-21-209 (FE-10) 

TA-33-86 (FE-6) 

TA-35-2 ( S )  (FE-11) 

TA-53 ( N )  

TA-53 (S) (FE-4) 

2.227 E+7 

2.400 E+7 

1.781 E+7 

2.067 E+8 

1.060 E+8 

1 .lo4 Et8 

2.650 E+6 

1.713 E+6 

0.000 

1.083 E-7 

1.860 E-7 

6.289 E-7 

3.486 E-4 

7.116 E-6 

8.928 E-5 

3.094 E-5 

Total Re1 eased 

0.000 

2.600 E + 6  

3.312 E+6 

1.300 E+8 

3.695 E+10 

7.856 E+8 

2.366 E+8 

5.300 E+7 

c 

I 

~ 3.856 E+10 

3 



Part  6. CY 77 Miscellaneous Releases 

Source Nuclides -~ 

TA-2-9 Omega Ar-41 

+ TA-3-29 (Wg. 9) 1-1 31 

- - - TA-43-1 ( ~ ~ - 9 1  P-32 

TA-43-1 (FE-10) 

TA-43-1 (FE-11) 

TA-43-1 (FE-12)  

TA-43-1 (FE-14, 16 & 17) 

TA-43-1 (FE-24) 

TA-53-1 (D Wing) 

TA-53 (FE-3)  

TA-3-66 (FE-13) 

TA-3-66 (FE-26 & 27) 

TA-53 (FE-3) 

TA-53 (FE-16) 

*0-15 122 sec , ,a l f - l  

P-32 

P-32 

P-32 

P-32 

P-32 

Be7 

C-11 , N-13 

Th-234 
0-15, Ar-41* 

Th-234 

Be7 

Be7 

Release Data ' 

Gross 
Volume ( M 3 )  

1.300 E+7 

2.629 E+9 

1.755 E+8 

1.063 E+8 

2.639 E+8 

2.548 E+8 

1.768 E+8 

2.483 E+6 

1.992 E+8 

1.528 E+8 

4.914 E+8 

9.113 E+6 

1.694 E+8 

1.992 E+8 

f e  - 6 7 %  of  to t a l  ac i vi Y 
C-11 20.4 min h a l f - l i f e -  ' ~ 2 9 %  of to t a l  a c t i v i t y  
!4-13 ' ~ 1 0  min h a l f - l i f e  - ' ~ 3 %  of to t a l  a c t i v i t y  

Ar-41 1 .8 h r  h a l f - l i f e  - ' ~ 1 %  of to t a l  a c t i v i t y  

2.421 E-5 

3.347 E-14 

Ave. Conc. Total 
(pCi/rnl) Activity (pCi) 

2.339 E-13 

2.396 E-13 

3.107 E-13 

2.374 E-13 

5.373 E-13 

1.418 E-13 

2.510 E-17 

3.118 E-4 

1.017 E-11 

2.140 E-11 

1.836 E-15 

2.510 E-17 

3.147 E+8 

88. 

41 -045 -- 

25.471 

82. 

60.490 

95. , 

0.352 

0.005 

4.765 E+10 

4998. 

195. 

0.311 

0.005 

8 



TO 

FROM 

SUBJECT 

S Y M B O L  

M A I L  STOP 

LO. lrLuKw FEMTIFIC IABOUTOW 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
OFFICE M E M O R A N D U M  Telephonf Ext. 

D A T E  
Wayne R. Hansen, H-8 Group Leader January 18 ,  1980 

Jerome E. Dummer, dP H- Group Leader 

CY-79 RADIOACTIVE AIRBORNE EFFLUENT RELEASE SUMMARY 1 

I 

H-1-80 

401 
I 

A summary of -p-79 r a d i o a c t i v e  a i r b o r n e  e f f l u e n t  releases i s  
a t t a c h e d  f o r  your informat ion .  Also inc luded  are completed CY-79 
FORM DOE-EV-789T's f o r  your review and t r a n s m i t t a l  t o  t h e  DOE: A 
l i s t i n g  of 789T c o n t r o l  codes and r e f e r e n c e  i d e n t i f i c a t i o n  d a t a  
f o r  1979 i s  a t t ached ,  and t h e  fo l lowing  new sampl ing / r e l ease  
p o i n t s  w e r e  added du r ing  CY-79: 

ALDE2-035-002 FE-3 , TA-3-35, SW Stack  
ALDEH-023-001 FE-1, TA-18 I 

ALDET-001-004 FE-4, TA-50-1 I 

ALDET-001-005 FE-18, TA-50-1 
ALDET-001-006 FE-1, TA-50-37 1 

1 

ALDE6-257-002 FE-4, TA-21-257 I 

The fol lowing sampl ing/ re lease  p o i n t  w a s  t e rmina ted  du r ing  CY-79: 
I 

ALDEL-002-001 FE-11, TA-35-2, South S tack  I 

JED:IJFR:cm 

Attachments: 

I - CY79 Summary 
I1 - 789T Codes + Ref. Loca t ion  Iden t .  
I11 - CY79 789Ts 

cy: Carl W. Buckland, H-1 w /a t t ach  I I 

John Gallimore,  H-1 w/a t t ach  I I 

J i m  Hyder, H-1 w /a t t ach  I 
J e r r y  YAller,  H-1 w / a t t a c h  I I 

Richard Smale, H-1 w /a t t ach  I 
Ronald S t a f f o r d ,  H-1 w /a t t ach  I 
Dennis Vasilik, H-1 w /a t t ach  I 
H-1 789T F i l e  w /a t t ach  I (WFR)  
HS@uclidednvqtory -File-w/attach I (GO) 

I 

I 

I 
I 

I 



LASL FACILITY IWDIOXTIVE ~ 

AIRBORNE EFFLUENT RELEASE SUMMARY 

FOR CY 78 

Prepared 

Date: January '24, 1979 



AIRBOR?E EFFLUENT RELEASE SLNMARY 

CY 78 
I 

c 0 " T s  

Part 

1. 

2.  

' 3. 

4. 

5. 

6. 

Description 

Total Release Summary by Nuclide I 

Plutonium Releases by Facility 

U r a n i u m  Releases by Facility 

Mixed Fission Product Releases by Facility 

I 

' 

T r i t i u m  Releases by Facility 

Miscellaneous Releases by Facility 

I 



Part 1. Total  Release Summary by Nuclides fo r  CY 75 

I 

1 
Nuclide(s) , Total Activity Released (Gi) 

Pu-238 239 

U-233, 235 6 238 

Mixed Fiss ion  Products 

H- 3 

Ar-41 

1-131 

P- 32 

Th- 234 

Mixed Activat ion Products I 

.000112 

.000527 

-001613 

18,630 

5 89 

.000081 

.000085 

.001900 

116,450 



I .  

?art 2.a. CY 78 Airbome iu ton im Releases - 

Source 

TA-3-29 Wg. 2(S) E - 1 5  

TA-3-29 Wg. 2(N) E - 1 4  

TA-3-29 Wg. 3($) FE-19 

TA-3-29 Wg. 5(S) FE-28 

TA- 3-29 Kg. 5 (N) FE-29 

TA-3-29 lVg. 7(S) FE-33 

TA-3-29 1Vg. 7(N) FE-32 

TA- 3- 29 hJg. 9 

TA-3-29 Wg. 2 FE-17 

TA-3-29 Wg. 2 FE-18 

TA-3-29 Jig. 3 E - 2 1  

?;A-3-25 lfg. 5 FE-30 

TA-3-29 Wg. 5 E - 3 1  

TA-3-29 Wg. 7 FE-34 

TA-3-29 Wg. 7 FE-35 

TA-21-2 (E) FE-2 

TA-21-2 (W) FE-1 

TA-21-3 (E) FE-2 

TA-21-3 (W) FE-1 

TA-21-4 (W) FE-2 

TA-21-4 (Hot Cell) FE-1 

TA-21-5 (E) E - 2  

TA-21-5 (?") FE-2 

TA-21-5 (SR) FE-5, E - 6  

Nuclides 

Pu-238 6 239 

Pu-238 6 239 

Pu-238 & 239 

Pu.238 E 239 

Pu-258 6 239 

Pu-238 6 239 

Pu-238 6 239 

PU- 239 

F'U-238 6 239 

Pu-238 6 239 

Pu-238 6 239 

Pu-23s 6 239 

Pu-238 6 239 

Pu-238 6 239 

Pu-238 6 239 

Pu- 239 

Pu- 239 

PU-238 6 239 

Pu-238 6 239 

Pu-238 

F'U- 239 

Pu- 239 

h- 239 

Pu- 239 

iielease Data 
I 

Gross 
Volume (W) - 

3.614 E+8 

6.851 E+8 

6.552 E+8 

8.021 E+8 

3.458 E+8 

2.522 E+8 

8.138 E+8 

2.626 E{-3 

7.683 E+7 

1.833 E+8 

1.547 E+8 

7.7 j.t hi-7 

9.165 k+7 

1.716 E+8 

1.469 E+8 

3.016 E+8 

3.328 E+8 

1.586 E+8 

2.639 E+8 

2.236 E+8 

2.964 E+7 

3.744 E+8 

2.951 E+8 

1.370 E+7 

3 

Ave. Conc. 
(pCi/mnl) 

1.107 E-16 

5.422 E-17 

7.834 E-14 

0.000 

3.759 E-17 

7.891 E-16 

7.250 E-17 

1.939 E-15 

3.905 E-17 

4.910 E-17 

9.418 E-15 

1.286 E-1; 

4.563 E-16 

2.914 E-17 

7.488 E-17  

2.447 E-15 

7.550 E-14 

3.127 E-15 

3.187 E-15 

1.905 E-15 

1.889 E-15 

8.494 E-16 

2.684 E-15 

1.606 E-15 

I 

I ,  

I 

I 

I 

j 

I Total  
Activity I K i )  

I 

0.040 

0.044 

51.327 

0: OGO 

0.01.3 

0.199 

0.059 

5.092 

0.003 

0.009 

1.457 

0.3i;i 

0.042 

0.005 

0.011 

0.739 

25.127 

0.496 

0.841 

0.426 

0.056 

0.318 

0.792 

0.022 



. .  
P a r t  2.a. CY 78 Airborne Plutonium Releases - Continued 

Release Data ' 

source 

TA-21-5 (530) E-1 

TA-21-5 (530 Hood) 

TA- 21- 150 

TA- 21- 324 

TA-35-7 (SE) 33-7 

TA-35-7 (NE.C.) E - 3  

TA-35-7 @E) FE-6 

TA-35-7 (SE.C.) €3-8 

TA-35-7 (S) FE-2 

TA-43-1 ( E - 9 )  

TA-43-1 ( E - 1 0 )  

TA-43-1 (E-11) 

TA-43-1 ( E - 1 2 )  

TA-43-1 ( E - 1 4 ,  16) 

TA-43-1 ( E - 2 4 )  

TA-48-1 ( E - 5 4 )  

Nucl ides  
L 

Pu- 239 

PU-239 

Pu-238 6 239 

Pu-238 6 239 

Pu-239 

PU-239 

Pu-239 

Pu- 239 

PU- 239 

Pu-238 6 239 

PU-239 

Pu- 239 

Pu- 239 

PU-239 

PU- 239 

Pu- 2 39 

TA-48-1 (Core) FE-45, 46 

TA-48-1 (Alpha) FE-51 

TA-50-1 (E) E-1 

T.4-50-1 (SE) FE-2 

TA-50-1 (S) FE-3 

T-A-54 (Main Stack)  

TA-54 (Rm. Exhaust)  FE-2 

T-A- 55 (North Stack) 

T-A- 55 (South Stack)  

Pu- 239 

Pu- 239 

Pu-239 

Pd- 2 39 

Pu-239. 

Pu- 239 

Pu- 239 

Pu- 239 

Pu-239 

Gross 
Lrolume (M3)  

4.524 E+7 

3.260 E+6 

2.808 E+8 

1 .911  E+8 

5.018 E+7 

1.898 E+8 

5.629 E+7 

4.186 E+7 

1.252 E+8 

1.755 E+8 

1.063 E+8 

2.639 E+8 

2.548 E+8 

1.768 E+8 

2.483 E+6 

1.147 E+8 

7.254 E+8 

3.653 E+7 

3.497 E+8 

6.240 E+8 

2.136 E+7 

2.809 E+6 

7.950 E+6 

2.483 E+8 

3.198 .E+8 

- - 4 -  

Ave. Conc. T o t a l  
L W m J - 1  ' Activity ( s i )  

2.011 E-15 

' 9.202 E-16 

5.605 E-15 

1.261 E-15 

4.185 E-16 

2.950 E-16 

3.187 E-14 

9.556 E-17 

7.0.29 E-16 

9.402 E-16 

1.929 E-15 

1.065 E-15 

5.808 E-16 

4.202 E-15 

1.611 E-15 

5.144 E-16 

2.548 E-15 

8.212 E-17 

1.576 E-15 

8.974 E-15 

7.620 E-13 ' 

9.256 E-15 

0.000 

9.384 E-16 ~ 

5.191 E-16 ~ 

T o t a l  R e l e d e d  

0.091 

0.003 

1.574 

0.241 

0.021 

0.056 

1.794 

0.004 

0.088 

0.165 

0.205 

0.281 

0.148 

0.743 

0.004 

0.059 

1.848 

0.003 

0.551 

0.560 

16.27'7 

0.026 

0.000 

0.253 

0.166 

112 V C i  



I I 

. .  
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Part 3. CY 78 Airborne Uranium Releases 

Release Data ~ 

Source 

TA-3-29 Wg. 3 (N) E-20 

TA-3-29 Wg. 4 (S) E-24 

TA-3-29 Wg. 4 (N) FE-23 

TA-3-29 Wg. 3 FE-22 

TA-3-29 Wg. 4 FE-26 

TA-3-29 Wg. 4 FE-27 

TA-3-35 of) FE-1 6 FE-2 

TA-3-66 (N'r) FE-8 

TA-3-66 (NE) FE-9 

TA-3-66 (SE) E-10- 

TA-3-66 (N) FE-13 

Nuclides 

U-235' 6 238 

U-235 6 238 

U-235 6 238 

U-235 6 238 

U-235 6 238 

U-235 4 238 

U- 235 

U-238 

U- 238 

U- 235 

U-238 

TA-3-66 (h7f corner) FE-26 U-238 

TA-3-66 (WC) FE-24 U- 238 

TA- 3- 102 FE- 20 

TA-3-141 (N) FE-6 

TA-3-141 (NU) FE-9 

TA-3-141 (SW) FE-10 

TA-21-3 (S) FE-1 U- 235 

TA-21-3 (Incin.) FE-1 U- 235 

TA-21-4 (S) FE-1 U- 235 

TA-46-31 E-43 U- 238 

TA-48-1 (S) €E-11, 12, 13 U-235 

U-235 6 238 

U-235 6 238 

U-235 6 238 

U-235 6 238 

Gross 
Volume (hj3) 

5.629 E+8 

4.433 E+8 

6.175 E+8 

1.269 E+8 

1.586 E+8 

1.201 E+8 

2.353 E+8 

2.288 E+8 

5.330 E+8 

2.249 E+8 

4.914 E+8 

5.824 E+6 

2.925 E+7 

8.853 E+7 

2.067 E+8 

2.756 E+8 

4.394 E+8 

2.951 E+8 

8.671 E+6 

3.120 E+8 

1.240 E+7 

8.827 E+8 

bve. Conc. I Total 
(vCi/ml) Activity (vci) 
2.803 E-15 ' 

9.156 E-15 I 

5.200 E-15 

1.087 E-15 

1.066 E-15 

5.745 E-16 ' 
4.037 E-15 

1.763 E-14 

2.084 E-15 

1.025 E-14 

3.109 E-13 

I 

1 
I 

8.929 E-15 

4.633 E-14 

2.946 E-14 

8.128 E-16 

3.259 E-14 

2.237 E-15 

8.669 E-13 

1.129 E-13 

1.552 E-13 

2.044 E-12 

3.592 E-15 

1.578 

4.059 

3.211 

0.138 

0.169 

0.069 

0.950 

4.033 

1.111 

2.305 

153. 

0.052 

1.364 

2.608 

0.168 

8.981 

0.983 

256. 

0.979 

48.415 

25.344 

3.171 

\ 



*Part 5.  CY 78 Airborne tnium Releases - Continued 

Source 

TA-48-1 (Hot Cell) 

TA-48-1 (N) FE-15, 16 

Release Data ' 

Nuclides 

U-235 

U- 235 

Gross Ave. Conc. ~ Total 
Volume ( M 3 )  (uCi /d> Activity (UCi) 

5.S76 E+7 2.553 E-16 0.015 

8.038 7.670 E+8 1.048 E-14 

Total  Released ' 527 pCi 

6 



. .  P a r i  4. CY 7 s  Airborne  bd-. -ed F i s s i o n  Product  Releases 

Source 

Release Data 

( K i / m l )  ' A c t i v i t y  (Ki) 
Gross Ave. Conc. T o t a l  

I .  
volume ($1~1 

TA-3-29 (Wg. 9) 

TA-21-4 (Hot Cell) FE-1 

TA-48-1 (S) FE-11, 1 2 ,  13 

TA-48-1 (N) FE-15, 16  

TA-48-1 (Hot Cell) 

TA-48-1 (Core Wg.) FE-45, 46 

TA-48-1 (Alpha Wg.) FE-51 

TA-48-1 (NE) FE-54 

TA-50-1 (NE) FE-1 

TA-50-1 (SE) FE-2 

TA-50-1 (S) FE-3 

2.626 E+9 

2.964 E+7. 

8.827 E+8 

7.670 E+8 

5.876 E+7 

7.254 E+8 

3.653 E+7 

1.147 E+8 

3.497 E+8 

6.240 E+8 

2.136 E+7 

P a r t  5. CY 78 Airborne T r i t i u m  Releases 

TA- 3- 16 

TA-3-34 (FE-52) 

TA-9-21 (E) 

1.533 E-13 

3.465 E-14 

1.992 E-13 

2.241 E-13 

2.639 E-13 

1.106 E-12 

1.872 E-14 

2.107 E-14 
i 

5.541 E-14 

2.966 E-14 

9.513 E-14 ! 
I 

T o t a l  Released ~ 

2.245 E-5 

0.000 

1.083 E-7 

403. 

1.027 

176. 

172. 

15.5Ci5 

802 

0.684 

2.417 

19.378 

18.508 

2.032 

1613 l l C i  

Release Data 

I Gross Ave. Conc. T o t a l  
volume ( M ~ )  (vCi/ml) , Activity (PCi) 

9.980 E+7 

0.000 

Source 

4.446 E+6 

2.227 E+7 

2.400 E+7 2.600 E+6 

2.740 E+6 4.745 E-8  1.300 E+5 

TA-21- 209 (FE-10) 2.067 E+8 3.458 E-7 7.147 E+7 

TA- 33- 86 (FE-6) 1.082 E+8 

TA-21-5 (SR) 

1.644 E-4 1.775 E+10 

6.757 E+8 TA-35-2 (S) ( E - 1 1 )  1.285 E+8 5.259 E-6 

I 

Total Released ' 1.S63 E+10 lJC 



Source 

TA-2-9 Omega 

TA-3-29 (Wg. 9)  

TA-21-257 (Pug Mi l l )  

TA-43-1 (FE-9) 

TA-43-1 (FE-10) 

TA- 43- 1 (FE- 11) 

TA-43-1 (FE-12) 

TA-43-1 (FE-14, 16) 

TA-43-1 (FE-24) 

TA-53 (E-3) 

TA-3-66 (FE-13) 

I *  

*.< 
' *  

P a r t  6. CY 78 bliscellane Releases 

TA-3-66 (FE-26) 

TA-53 (FE-3) ..- 

TA-53 (E-16)  

Nuclides 

Ar- 41. 

1-131 

Am- 241 

P- 32 

P- 32 

P- 32 

P- 32 

P- 32 

P- 32 

C-11,  N - 1 3  
0-15, Ar-41* 

Th-234 

Th- 234 

Be 

Be7 

Release Data 

1.300 E+7 

2.626 E+9 

1.760 E+7 

1.755 E+8 

1.063 E+8 

2.639 E+8 

2.548 E+8 

1.768 E+8 

2.483 E+6 

2.087 E+8 

4.914 E+8 

5.824 E+6 

2.158 E+8 

2.158 E+8 

"0-15 1 2 2  sec half-life - Q73% of t o t a l  activity 

C - 1 1  20.4 min half- life - ~ 1 8 %  of to t a l  activity 

N-15 10 min half-life - Q4% of total  activity 

Ar-41 1.8 hr half-l ife - $0.3% of to ta l  activity 

Unkn.42 min half- l i fe  - $4.7% of total  activity 

e 

Ave. Conc. 
(PCi/ml) 

1.840 E-5 

3.084 E-14 

1.932 E-15 

4.991 E-14 

8.676 E-14 

7.942 E-14 

5.505 E-14 

1.831 E-13 

1.812 E-14 

5.597 E-4 

I 

I 

I 

3.862 E-12 

4.236 E-13 

8.851 E-16 

0.000 I 
I 

T o t a l  
Activity ( K i )  

2.392 E+8 

81. 

0.034 

8.760 

9.223 

20.958 

14.026 

32.374 

0.045. 

1.168 E+11 

1898. 

2.467 

0.191 

0.000 
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LOS A M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS A M O S .  NEW MEXICO 07545 
Telephone Ext 

O F F I C E  M E M O R A N D U M  

TO : Wayne R. Hansen, H-8 Group Leader DATE: Janua,ry 26, 1981 
I 

FROM : & rme  E. Dummer, H-1 Group Leader 

SUBJECT CY-80 RADIOACTIVE AIRBORF EFFLUENT RELEASE SUMMARY 

SYMBOL : H-1-81 

MAIL STOP: 401 

I 

A summary of CY-80 radioactive airborne effluent releases i s ,  
attached for your information. Also included are completed CY-80 
FORM DOE-EV-789% for your review and transmittal to the DOE. A 
listing of 789T control codes and reference identification data 
for 1980 is attached, and the following new sampling/release 
points were added during CY-80: 

I 

ALDEL-002-002, TA-35-2, FE H-1 
ALDER-001-007 FE-18, TA-48 

The following sampling/release points were terminated during 

ALDEL-007-001 FE-6, TA-35-7, NE Stack 
ALDEL-007-003 FE-3, TA-35-7, ,NE Central Stack 
ALDEW-053-003 , TA-53 , North Stack 

JED :WFR: les 

Attachments : 

I - CY80 Summary 
I1 - 789T Codes f Ref. Location Ident. 
111 - CY80 789Ts 

i 

cy: Carl W. Buckland, H-1, w/attach I 
John Gallimore, H-1, w/attach I 
Jim Hyder, H-1, w/attachment I 
Jerry Miller, H-1, w/attach I 
Ronald Stafford, H-1, w/attach I 
Dennis Vasilik, H-1, w/attach I 
H-1 789'13 File w/attach I (WFR) 

- H-1 Nuclide Inventory File w/attach I (GO) 

CY-80 : 

c 



ATTACHMENT I 

LASL FACILITY RADIOACTIVE 

AIRBORNE EFFLUENT RELEASE SUMMARY 

FOR CY 79 

- 8  

FreDared By: William F.sRamero, H-1 

Date: 1-18-80 

I 



AIRBORNE EFEUENT RELEASE SUMMARY 

CY 79 

CONTENTS 

P a r t  

1. 

2. 

3. 

4 .  

5. 

6 .  

Descr ip t ion  

T o t a l  Release Summary by Nuclide 

Plutonium Releases by F a c i l i t y  

Uranium Releases by F a c i l i t y  

Mixed F i s s ion  Product  Releases by F a c i l i t y  

T r i t i u m  Releases by F a c i l i t y  

Miscellaneous Releases by F a c i l i t y  



Nuclide(s)  T o t a l  Ac t iv i ty  Released (Ci) 

PU-238 & 239 

U-233, 235 & 238 

Mixed F i s s ion  Products 

H- 3 

Ar-41 

1-131 

P-32 , 

.001085 

.000933 

.001555 

15,030 

351 

.(I00158 

.000018 

Th-232 .oooooo ' 

Th-234 ,001604 

Mixed Act iva t ion  Products 119,200 

Am-241 

Be-7 

.000000 

'.000002 

3 



I 

i 
I 

’ P a r t  2.a. CY 79 Airborne  Plutonium Releases 

Release Data 

Source Nucl ides  

TA-3-29 Wg. 2(S) FE-15 PU-238 & 239 

TA-3-29 Wg. 2(N) FE-14 PU-238 & 239 

TA-3-29 Wg. 3(S)  FE-19 PU-238 & 239 

TA-3-29 Wg. 5(S)  FE-28 PU-238 & 239 

TA-3-29 Wg. 5(N) FE-29 PU-238 & 239 

TA-3-29 Wg. 7(S) FE-33 PU-238 & 239 

TA-3-29 Wg. 7(N) FE-32 PU-238 & 239 

TA-3-29 Wg. 9 FE-44,45,46 PU-239 

TA-3-29 Wg. 2 FE-17 

TA-3-29 Wg. 2 FE-18 

TA-3-29 Wg. 3(N) FE-20 

TA-3-29 Wg. 3 FE-21 

TA-3-29 Wg. 5 FE-30 

TA-3-29 Wg. 5 FE-31 

TA-3-29 Wg. 7 FE-34 

TA-3-29 TJg. 7 FE-35 

TA-21-2 (E) FE-2 

TA-21-2 (W) FE-1 

TA-21-3 (E) FE-2 

TA-21-3 (W) FE-1 

TA-21-4 (W) FE-2 

TA-21-4 (Hot C e l l )  FE-1 

TA-21-5 (E) FE-2 

TA-21-5 (W) FE-2 

PU-238 & 239 

PU-238 & 239 

PU-239 

PU-238 & 239 

PU-238 & 239 

PU-238 & 239 

PU-238 & 239 

PU-238 & 239 

PU-239 

PU-239 

PU-238 & 239 

PU-238 & 239 

PU-238 

PU-239 

PU-239 

PU-239 

Gross  
Volume ( M 3 )  

3.026 E+8 

7.427 E+8 

7.128 E+8 

8.837 E+8 

1.694 E+8 

3.038 E+8 

7.730 E+8 

1.498 E+9 

1.763 E+8 

1.713 E+8 

4.530 E+7 

1.619 E+8 

1.079 E+8 

1.910 E+8 

1.488 E+8 

1.673 E+8 

2.032 E+8 

2.212 E+8 

2.080 E+8 

2.855 E+8 

2.152 E+8 

2.952 E+7 

3.864 E+8 

3.359 E+8 

Ave .  Conc. 
( vc i /ml) 

2.743 E-16 

2.424 E-16 

1.287 E-12 

6.744 E-16 

2.952 E-16 

1.086 E-16 

1.501 E-16 

3.134 E-15 

2.269 E-17 

I 

1 .506 E-15 

3.160 E-12 

8.079 E-15 

1.946 E-16 

4.455 E-16 

0 

1.315 E-16 

1.535 E-15 

1.944 E-15 

2.370 E-15 

4.739 E-15 

1.078 E-15 

1.118 E - U  

8.618 E-16 

1.307 E-15 

T o t a l  
A c t i v i t y  (VCi) 

0.083 

0.180 

917 

0.596 

0.050 

0.033 

0.116 

4.695 

0.004 

0.258 

143* 

1.308 

0.021 

0.045 

0 

0.022 

0.312 

0.430 

0.493 

1.353 

0.232 

0.033 

0.333 

0.439 

*Due t o  f i l t e r  change i n  FE-19 on 3-5-79. 



. 
P a r t  2 .a .  CY 79 Airborne Plutonium Releases - Continued 

Source 

TA-21-5 (530) FE-1 

TA-21-150 FE-1 

TA-21-324 FE-1, FE-2 

TA-21-257 FE-4 

TA-35-7 (SE) FE-7 

TA-35-7 (NE.C.) FE-3 

TA-35-7 (NE) FE-6 

TA-35-7 (SE.C) FE-8 

TA-35-7 (S) FE-2 

TA-43-1 (FE-9) 

TA-43-1 (E'E-10) 

TA-43~1 (FE-11) 

TA-43-1 (FE-12) 

TA-43-1 (FE-14, 16)  

TA-43-1 (FE-24) 

TA-48-1 (FE-54 

$ 

TA-48-1 (Core) FE-45, 46 

, TA-48-1 (Alpha) FE-51 

TA-50-1 (NE) FE-1 

TA-50-1 (SE) FE-2 

TA-50-1 (S) FE-3 

TA-50-1 FE-4 

TA-50-1 FE-18 

TA-50-37 TDF 

TA-54 (Main Stack)  

Nucl ides  

PU-239 

PU-238 & 239 

PU-238 & 239 

PU-2 39 

PU-239 

PU-239 

PU-239 

PU-239 

PU-239 

PU-238 & 239 

PU-239 

PU-239 

PU-2 39 

PU-239 

PU-239 

PU-2 39 

PU-239 

PU-239 

PU-239 

PU-2 39 

PU-239 

PU-239 

PU-239 

PU-2 39 

PU-239 

1 

Release Data 
Gross 

Volume (M3) 

1.069 E+8 

2.232 E+8 

2.091 E+& 

2.376 E+7 

5.198 E+7 

1.244 E+8 

3.325 E+7 

3.046. E+7 

2.436 E+8 

1.815 E+8 

2.158 E+8 

2.675 E+8 

2.416 E+S 

1.203 E+8 

3.515 E+6 

9.282 E+7 

7.830 Ef8 

2.249 E+7 

3.497 E+8 

6.240 E+8 

2.492 E+7 

3.296 E+7 

1.519 E+7 

3.300 E+7 

5 .'905 E-% 

A v e .  Conc. 
(vci /ml)  

8.232 E-15 

7.012 E-15 : 

1.191 E-15 

5.808 E-15 

2.886 E-15 

2.436 E-16 

2.060 E-13  

2.626 E-16 I 

3.777 E-16 ~ 

1 . 8 7 3  E-16: 

5 .931 E-16 ' 

1 

3.028 E-16 

5.919 E-16 

3.051 E-15 

5.690 E-16 

2.262 E-16 

4.023 E-16 

0 .  

1 .175  E-15; 

, 

8.205 E-161 

7.665 E-14' 

2.063 E-15 

0 

0 I 

0 I 

To t a l  
A c t i v i t y  (vCi) 

0.880 

1.565 

0.249 

0.138 

0.150 

0.303 

6.849 

0.008 

0.092 

0.034 

0.128 

0.081 

0.143 

0.367 

0.002 

0.021 

0.315 

0 

0.411 

0.512 

1.910 

0.06 8 

0 

0 

0 



P a r t  2.a.  CY 79 Airborne Plutonium Releases - Continued , 

Release D - t a  

Source 

TA-54 (Rm. Exhaust) FE-2 

TA-55 (North Stack) 

TA-55 (South Stack) 

Gross 
Nuclides Volume (n3) 

PU-239 2.307 E+7 

PU-2 39 2.483 E+8 

PU-239 3.198 E+8 

Ave. Conc. , 
(vci /ml)  1 

I 

5.635 E-16 

1.853 E-16 

1.939 E-16 I 

, 
1 

Tota l  
Ac t iv i ty  (UCi) 

0.013 

0.046 

0.062 

To ta l  Released 1085 pCi 

- I  

1 



' P a r t  3. CY 79 Airborne  Uranium Releases 

Source 

TA-3-29 Wg. 3 (N) FE-20 

TA-3-29 Wg. 4 (S) FE-24 

TA-3-29 Wg. 4 (N)  FE-23 

TA-3-29 Wg. 3 FE-22 

TA-3-29 Wg. 4 FE-26 

TA-3-29 Wg. 4 FE-27 

TA-3-35 (W) FE-1 & FE-2 

TA-3-35 FE-3 

TA-3-66 (NW) FE-8 

TA-3-66 (NE) FE-9 

TA-3-66 (SE) FE-10 

TA-3-66 (N) FE-13 

TA-3-66 (NW comer) FE-26 

TA-3-102 FE-20 

TA-3-141 (N)  IT-6 

TA-3-414 (NW) FE-9 

TA-3-141 (SW) FE-10 

TA-18 FE-1 

TA-21-3 (S) FE-1 

TA-21-3 (Incin.) FE-1 

TA-21-4 (S) FE-1 

TA-46-31 FE-43 

TA-48-1 (S) FE-11, 12,  1 3  

Nucl ides  

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 

u-235 

U-238 

U-238 

U-235 

U-238 

U-238 

U-235 & 238 

U-235 & 238 

u-235 & 238 

U-235 & 238 

U-2 35 

U-235 

U-235 

U-235 

U-238 

U-235 

Release Datal 

Gross 
Volume ( M 3 )  

5.869 E+8 

3.845 E+8 

4.795 E+8 

1.502 E+8 

1.706 E+8 

1.304 E+8 

2.365 E+8 

6.470 E+4 

2.240 E+8 

7.646 E+8 

1 .781  E+8 

5.010 E+8 

1.230 E+7 

7.137 E+7 

1 . 4 3 1  E+8 

4.092 E+8 

2.558 E+8 

3.387 E+6 

2.567 E+8 

4.603 E+6 

3.972 E+8 

2.015 E+7 

8.407 E+8 

Ave. Conc. ' 

( u C i / m l  j 

I 

2.802 E-15 , 

1.011 E-14 

3.739 E-14 I 

3.142 E-15 

8.148 E-16 ' 

1.189 E-15 ,: 

2.142 E-14 

1.236 E-14 

4.703 E-14 

4.328 E-15 

2.083 E-14 

4.152 E-13 

3.455 E-14 

2.243 E-14 

1.586 E-15 

8.905 E-15 

2.123 E-15 

1.167 E-12 

1.589 E-12 1 

1.577 E-13 

6.193 E-13 

1.125 E-13 

2.212 E-16 

T o t a l  
A c t i v i t y  ( W i )  

1.222 

3.889 

17.929 

0.472 

0.139 

0.155 

5.067 

0.008 

10.534 

3.309 

3.709 

208. 

9.425 

1 .601  

0.227 

3.644 

0.543 

3.951 

408. 

0.726 

246. 

2.266 

0.186 



I 

P a r t  3. CY 79 Airborne Uranium Releases - Continued 
I 

Release Data 
I 

Source. Nuclides 
Gross Ave. Conc. 1 T o t a l  

Volume ( M 3 )  (pci/ml) , A c t i v i t y  (VCi) 
1 

TA-48-1 (Hot C e l l )  U-235 4.184 E+7 9.560 E-17 0.004 
I 

TA-48-1 (N) FE-15, 16  U-235 7.982 E+8 1.327 E-14 , 10.594 

T o t a l  Released 933 pCi 



P a r t  4. CY 79 Airborne Mixed F i s s i o n  Product  Releases 

Release Data 

Gross 
Source Volume ( M 3 )  

TA-3-29 (Wg. 9) FE-44, 45, 46 1.498 E+9 

TA-21-4 (Hot C e l l )  FE-1 2.952 E+7 

TA-48-1 (S)  FE-11, 12 ,  13 8.407 E+8 

TA-48-1 (N) FE-15, 16 7.982 E+8 

TA-48-1 (Hot C e l l  4.184 E+7 

TA-48-1 (Core Wg.) FE-45, 46 

TA-48-1 (Alpha Wg.) FE-51 

TA-48-1 (NE) FE-54 

TA-50-1 (NE) FE-1 

TA-50-1 (SE) FE-2 

TA-50-1 (S) FE-3 

TA-50-1 FE-4 

TA-50-1 FE-18 

7.830 E+8 

2.249 E+7 

9.282 E+7 

3.497 E+8 

6.240 E+8 

2.492 E+7 

3.296 E+7 

1.519 E+7 

P a r t  5 .  CY 79 Airborne T r i t i u m  Releases 

Ave. Conc. 
(uc i /ml> 

I 

1 

3.151 E-13 

1 .585 E-14 
I 

1 

1.665 E-13 

5.003 E-14 

2.721.E-13 

I 

1.124 E-12 i 

1.303 E-14 

5.139 E-15 

6.949 E-15 

1.240 E-14 

1.344 E-14 

2.245 E-15 

1.514 E-15 

, , 
I 

I 

T o t a l  Released  , 

T o t a l  
A c t i v i t y  (DCi) 

472. 

0.468 

140. 

39.933 

11.386 

880. 

0.293 

0.477 

2.430 

7.739 

0.335 

0.074 

0.023 

1555 yCi 

Release Data 

Gross Ave. Conc . To t a l  
Source Volume  (M3) ( p c i / m l )  l A c t i v i t y  (UCi) 

TA- 3- 1 6  4.446 E+6 3.034 E-6 I 1.349 E+7 

TA-3-34 (FE-52) 2.223 E+7 1.350 E-4 3.002 E+9 

TA-9-21 (E) 2.400 E+7 2.083 E-7 5.000 E+6 
I 

TA-21-209 (FE-10) 

TA-33-86 (FE-6) 

2.067 E+8 4.592 E-7 9 .491 E+7 

1.081 E+8 9.685 E-5 1 1.047 E+10 

I 

- I  

TA-35-2 (S) (FE-11) 5.566 E+7 2.336 E-5 

TA-41 FE-4 1.950 E+8 7.338 E-7 

T o t a l  Released  
I 

1.300 E+9 

1 . 4 3 1  E+8 

1.503 E+ 10 D C i  



P a r t  6 .  CY 79 Misce l laneous  Release 

Release Data 

Source 

TA-2-9 Omega 

TA-3-29 (Wg. 9) 

TA-21-257 (Pug M i l l )  

TA-43-1 (FE-9) 

TA-43-1 (FE-10) 

TA-43-1 (FE-11) 

TA-43-1 (FE-12) 

TA-43-1 (FE-14, 16) 

TA-43-1 (FE-24) 

TA-53 (FE-3) 

TA-3-66 FE-24 

TA-3-66, (FE-13) 

TA-3-66 (FE-26) 

TA-53 (FE-3) 

TA-53 (FE-16) 

Nucl ides  

Ar-41 

I-in 
> 

Am-241 

P-32 

P-32 

P-32 

P-32 

P-32 

P-32 

C-11 ,  N - 1 3  
0-15, AR-41* 

Th-232 

Th-234 

Th-2 34 

B e  

B e  

Gross 
volume (M~) 

1.300 E+7 

3.784 E+8 

3.256 E+7 

1.815 E+8 

2.158 E+8 

2.675 E+8 

2.416 E+8 

1.203 E+8 

3.515 E+6 

2.461 E+8 

3.765 E+7 

5.010 E+8 

1.230 E+7 

2.461 E+8 

2.158 E+S 

*O-15 122 sec h a l f - l i f e  - %73% of t o t a l  a c t i v i t y  

C-11 20.4 rnin h a l f - l i f e  - '1118% of t o t a l  a c t i v i t y  

N-13  10  min h a l f - l i f e  - % 4% of t o t a l  a c t i v i t y  

Ar-41 1.8 h r  h a l f - l i f e  - % 0.3% of t o t a l  a c t i v i t y  

Ave. Conc. 
( II c i /ml) 

2.698 E-5 

4.175 E-13 

5.835 E-16 

1.288 E-14 I 
I 

5.556 E-15 

1.498 E-14 

1.245 E-14 

5.284 E-14 

2.774 E-13 

4.844 E-4 

1.716 E-14 

3.142 E-12. 

2 .441 E-12 

1.047 E-14 

4.634 E-18 

Unkn. 10 sec a p p a r e n t  h a l f - l i f e  - 2, 4.7% of t o t a l  a c t i v i t y  , I 

I 

T o t a l  
Ac t iv i ty  ( u C i )  

3.508 E+8 

158. 

0.019 

2.338 

1.199 

4.006 

3.009 

6.357 

0.975 

1.192 E+11 

0.646 

1574. 

39.925 

2.576 

0.901 



T Los Alamos National Laborat 
Los Alamos.New Mexico 8754 memorandum 

10 

FROM. 

SYMBOL: 

SUWECl 

Wayne R. WE: February 10, 1983 

WnsiwnaE- P229/5296 
I 

H-1 -RE-2 1 

CY42 RADIOACTIVE ‘AIRBORNE EFFLUENT RELEASE SUMMARY I 
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! 



ATTACHMENT I 

LOS A L M S  FACILITY RADIOACTIVE 

AIRBORNE EFFLUENT RELEASE SUMMARY 

FOR CY 81 

I 

. 

Prepared by: William F.  Romero, H-1 

Date: Jan,uary 25 ,  1982 



Part 1. Total Release Summary by Nuclides for CY 81 

I s’i5 2- Nuclide(s) Total Activity Released (Ci) 

PU-238 & 239 

21-233, 235, & 

Mixed Fission 

H- 3 
I 

, Ar-41 

1-131 

P- 32 

Products 

78?Lc( .000044 = qg-c 
5 - c  .0000201 = -rc 

I1 # I  

= 3 . 5 u f o p ~  2. S r  IO, 

,P’@ -01 

Gaseous Mixed Activation Products -f; 353,640 
Am-241 (0.029 v C i  were released) J ,000000 i’. 03( ,  c, 

Be- 7 



'\ . 
P a r t  2.a. CY 81 A W u x n d % h  

Source 

TA-3-29 Wg. 2(S) FE-15 

TA-3-29 Wg. 2(N) FG14  

TA-3-29 Wg. 3(S) FE-19 

TA-3-29 Wg. 5(S) F G 2 8  

TA-3-29 Wg. 5(N) FE-29 

- -  . TA-3-29 Wg. 7(S) FE-33 

TA-3-29 Wg. 7 ( N )  F E 3 2  

TA-3-29 Wg. 9 FE-44,45,46 

TA-3-29 Wg, 2 FE-17 

TA-3-29 Wg. 2 FE-18 

TA-3-29 Wg. 3 FE-21 

4-3-29 Wg. 5 FE-30 

TA-3-29 Wg. 5 FE-31 

TA-3-29 Wg. 7 FE-34 

TA-3-29 Wg. 7 FE-35 

TA-21-2 (E) FE-2 

TA-21-2 (W) FE-1 

TA-21-3 (E) FE-2 

TA-21-3 (W) FE-1 

TA-21-4 (W) FE-2 

TA-21-4 $(Hot C e l l )  FE-1 

TA-21-5 (W) FE-2 

TA-21-150 FE-1 

TA-21-324 FE-1, FE-2 

A-21-257 FE-4 

Nuclides 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu- 2 39 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu- 2 39 

Pu-238 6 239 

Pu-238 & 239 

Pu- 2 39 

I Release Data 

Gross 
Volume (M 

5.689 E+8 

3.423 E+8 

7.030 E+8 

3.769 E+8 

6.674 E+8 

4.303 E+8 

6.469 E+8 

1.285 E+9 

1.645 E+8 

1.782 E+8 

1.529 E+8 

9.305 E+7 

1.394 E+8 

2.090 E+8 

1.174 E+8 

1.960 E+8 

2.120 E+8 

1.980 E+8 

21920 E+8 

2.114 E+8 

2.987 E+7 

3.393 E+8 

2.148 E+8 

2.106 E+8 

2.565 E+7 

I 

1 

Ave. Conc. I 
.I 

(pCi/ml) 
I 

5.449 E-17 I 
2.337 E-16 i 

! 

4.751 E-14 

9.680 E-16 ~ 

0 , 

5.345 E-17 1 

8.348 E-17 

5.354 E-16 i 

1 

4.863 E-17 I 
1.571 E-16 j 

3.190 E-14 

0 I 

1.363 E-161 

0 

6.814 E-17, 

1.700 E-14' 

I 

I 

I 

I 

I 

i' 

1.180 E-14! 
i 

5.350 E-15; 
, 

1.540 E-15 
I 

> 

1.440 E-14 

2.280. E-15' 

2.611 E-15 

4.620 E-15 

. ,  

1.200 E-15 
I 

1.940 E-14 
I 

! 

T o t a l  
A c t i v i t y  ( V C i )  

0.031 

0.080 

33.399 

0.365 

0 

0.023 

0.054 

0.688 

0.008 

0.028 

4.878 

0 

0.019 

0 

0.008 

. 3.331 

2.495 

1.059 

0.450 

3.053 

0.068 

0.886 

1.008 

0.253 

0.499 



P a r t  2.a. CY 81 Airborne Plutonium Relpwes - Continued 

Source Nuclides 

TA-35-7 (SE) FE-7 Pu-239 

TA-35-7 (SE.C) FE-8 

TA-35-7 (S) FE-2 

TA-43-1 (FE-9) 

TA-4 3-1 (FE-10) 

TA-43-1 (FE-11) 

TA-43-1 (FE-12) 

TA-43-1 (FE-14, 16) 

TA-43-1 (FE-24) 

TA-48-1 (N) FE-15, 16  

TA-48-1 (FE-18) 

’A-48-1 (FE-54) 
I 

TA-48-1 (Core) FE-45, 46 

TA-48-1 (Alpha) FE-51 

TA-50-1 (NE) FE-1 

TA-50-1 (SE) FE-2 

TA-50-1 (S) FE-3 

TA-50-1 FE-4 

TA-50-1 FE-18 

TA-50-37 TDF 

TA-54 (Main Stack) 

TA-54 (Rm. Exhaust) FE-2 

TA-55 (North Stack)  

TA-55 (South S tack)  

Pu-239 

Pu- 2 39 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-2 39 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu- 2 39 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

w Release Data 

3 Gross 
Volume (M 1 

5.312 E+7 

2.951 E+7 

2.535 E+7 

2.574 E+8 

2.249 E+8 

2.678 E+8 

2.990 E+8 

1.741 E+8 

3.172 E+6 

8.008 E+8 

2.392 E+6 

9.100 E+7 

7.792 E+8 

2.132 E+7 

3.497 E t 8  

6.240 E+8 

4.665 E+7 

5.370 E+7 

2.821 E+7 

2.145 E+8 

5.005 E+6 

2.327 E+7 

2.483 E+8 

3.202 E+8 

I 
I 
1 Tota l  Ave. Conc. ; 

(l.JCi/ml) A c t i v i t y  (Wi)  

2.146 E-15 1 

2.710 E-16 j 
1 

5.996 E-16 

1.049 E-16 

1.690 E-16 

1.606 E-16 

1.104 E-16 

1.304 E-15 

0 

1.613 E-15 

0 

6.593 E-17, 

2.695 E-17 

0 I 

1.052 E-15 

I 

I 

1.558 E-15 
I 

1.319 E-15 

4.935 E-15 

1.418 E-16 

5.641 E-16 

1.998 E-16 

3.868 E-16 

1.932 E-16 

1.530 E-16 

T o t a l  Released 

0.114 

0.008 

0.152 

0.027 

0.038 

0.043 

0.033 

0.227 

0 

1.292 

0 

0.006 

0.021 

0 

0.368 

0.972 

0.061 

0.265 

0’. 004 

0.121 

0.001 

0.009 

0.048 

0.049 

56.542 (uCi) 



P a r t  3. CY 81 Airborne Uranium Releases 

Source 

TA-3-29 Wg. 3 (N) FE-20 

TA-3-29 Wg. 4 (S) FE-24 

TA-3-29 Wg. 4 (N) FE-23 

TA-3-29 Wg. 3 FE-22 

TA-3-29 Wg. 4 F6.26 

TA-3-29 Wg. 4 FE-27 

TA-3-35 (W) FE-1 & FE-2 

TA-3-66 (NW) FE-8 

TA-3-66 (NE) FE-9 

TA-3-66 (SE) FEL10 
* 

TA-3-66 (N) FE-13 

, '4-3-66 (NW corner )  FE-26 

TA-3-102 FE-29 

TA-3-141 (N) FE-6 

TA-3-141 (NW) FE-9 

TA-3-141 (SW) FE-10 

TA-21-3 (S) FE-1 

TA-21-3 ( Inc in .  ) FE-1 

TA-21-4 (S) FE-1 

TA-46-31. FE-43 

TA-48-1 (S)  FE-11,12,13 
I 

TA-48-1 (Hot Cell) 

Nuclides 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 

U-238 

U-238 

U-235 

U-238 

U-238 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 

U-235 

U-235 

U-238 

U-235 

U-235 

I 

Release Data 

Gross 
Volume (M ) 

5.296 E+8 

3.975 E+8 

5.406 E+8 

9.087 E+8 

1.676 E+8 

1.305 E+8 

2.240 E+8 

2.236 E+8 

4.444 E+8 

1.742 Ei-8 

5.018 E+8 

1.284 E+7 

7.045 E+7 

1.378 E+8 

4.444 E+8 

2.460 E+8 

2.520 E+8 

4.264 E+6 

4.029 E+8 

2.134 E+7 

8.016 'E+8 

3.907 E+7 

5 

Ave. Conc. Tota l  
( u C l / m l )  I Act iv i ty  (WI) 

4.366 E-14 

8.180 E-15 

4.560 E-14 

5.491 E-16 

4.654 E-16 

7.969 E-16 

4.692 E-15 

2.236 E-14 

6.033 E-15 ' 

4.334 E-15 

3.383 E-13 

5.070 E-14 

1.307 E-14 

5.080 E-17 

3.166 E-15 

4.590 E-16 

2.610 E-12, 

7.750 E-13, 
! 
! 

9.010 E-13 

6.467 E-13 

2.819 E-15 

1.280 E-15 

Total Released 
, 

23.124 

3.253 

24.650 

0.499 

0.078 

0.104 

1.051 

5.000 

4.729 

0.754 

- 

170 

0.651 

0.921 

0.007 

1.407 

0.113 

658. 

0.329 

36 3 

13.806 

2.260 

0,050 

1 ,274  ( W i )  



Part 4. CY 81 Airborne M i x e m  Praduc c R p  

Source 

TA-3-29 (Wg. 9)  FE-44, 45, 46 

TA-21-4 (Hot C e l l )  FE-1 

TA-48-1 (S) FE-11, 12 ,  13 

TA-48-1 (N) FE-15, 16 

TA-48-1 (Hot C e l l )  

TA-48-1 (Core Wg.) FE-45, 46 

TA-48-1 (Alpha Wg.) FE-51 

TA-48-1 (NE) FE-54 

TA-50-1 (NE) FE-1 

TA-50-1 (SE) FE-2 

TA-50-1 ('3) FE-3 

t 

1-\-0-1 FE-4 

TA-50-1 FE-18 

TA-50-37 TDF FE-1 

Release Data 

Gross 
Volume (M 1 

1.40.3 E+9 

2.951 E+7 

8.385 E+8 

8.008 E+8 

3.097 E+7 

7.792 E+8 

2.132 E+7 

9.100 E+7 

3.497 E+8 

6.240 E+8 

4.665 E+7 

5.370 E+7 

2.821 E+7 

9.900 E+7 

I 

1.229 E-13 ~ 

i 9 . 5 0 0 ' 6 1 4  , 
' 8  

3:292 E-13 ' 
2.048 E-14 1 

7.397 E-12 I 

8.137 E-13 ' 

1.674 E-13 

1.543 E-14 ~ 

I 

4.947 E-14 

8.013 E-15 ;  

5.595 E-15 
I 

9.516 E-151 

8.259 E-15 
I 

8.596 E-151 

~- 

Total 
A c t i v i t y  (UCI) 

172 

2.802 

276 

164 

289 

634,  

3.570 

1.404 

17.300 

5.000 

0.261 

0.511 

0.233 

. , 0.851 

T o t a l  Released 1567 (Wi)  



"art 5. CY 81 Airborne Tritium Releases 

Source 

~ TA-3-16 

TA-3-16 (FE H-1) 

c TA-3-34 (FE-52) 

TA-8-21 (E) 

TA- 2 1 - 209 

TA-33-86 (FE-6) 

(FE- 10) 

TA-35-2 (FE H-1) 

TA-41. (FE-4) 

TA-53 (FE-3) 

1-53 (WNR) 

Release Data , 

Ave. Conc. Total 
3 (UCi / m l )  Activity ( U C i )  

Gross 
Volume (M ) 

8.780 E+10 3.642 E-3 1 3.198 E+8 

2.093 E+7 

2.223 E+7 

3.711 E+7 

7.083 E+8 

1.082 E+8 

3.956 E+7 

1.227 E+8 

2.600 E+8 

4.453 E+7 

2.750 E-5 

1.741 E-7 

0 

1.528 E-7 

5.624 E-5 

0 ,  

1.027 E-6 

2.155 E-8 

1.011 E-9 

5.756 E+8 

3.870 E+6- 

0 

1.082 E+8 

6.085 E+9 

0 
I 
I 1.260 E+8 

6.540 E+6 

4.500 E+4 

Total Rele'ased 7.225 E+9 (vCi) 



1 ' . .  

P a r t  6. CY 81 Misce l laneous  Release 

TA-53 (FE-16) 

Nucl ides  

AR-41 

1-131 

-241 

P- 32 

C-11, N-13 
0-15, Ar-41* 

B e  7 

7 B e  

Release  Data 

Gross 
Volume (M 

3.007 E + 8 ,  

1.911 E+8 

3.287 E+7 

2.574 E+8 

2.600 E+8 / 

J 

2.600 E+8 

2.158 E+8 

*O-15 122 sec h a l f - l i f e  - -56.7% of t o t a l  a c t i v i t y  

C-11 20.4 min h a l f - l i f e  - %36% o f  t o t a l  a c t i v i t y  

N - 1 3  10 min h a l f - l i f e  - -7% of t o t a l  a c t i v i t y  

Ar-41 1.8 h r  h a l f - l i f e  - W.3% of t o t a l  a c t i v i t y  
/ 

4 

s G.7 
3 3  

0 3  
' 3  3 c -  

t 

Ave. ConC 
(vci/ml) 

2.313 E-5 

1 2.300 E-13 

8.810 E-15 

7.821 E-14 

1.359 E-3 

5.658 E-11 

0 

T o t a l  
A c t i v i t y  (Wi)  

' 3.007 E+8 

44 

0.029 

20.154 
I 

3.534 E+11 

1.471 E+4 

0 
I 
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ATTACHMENT I1 
I 

1981 CONTROL CODES AND REFEREN'CE LOCATION IDENT. DOE FORM F-5821.1 (Rev. 11-80) 

ALDEA - 009 - 001 

ALDE7 - 016 - 001 

*ALDE7 - 016 - 002 

ALDE8 - 034 - 001 

ALDEg - 054 - 001 
. 

ALDEg - 054 - 002 

ALDElO - 055 - 001 

ALDElO - 055 - 002 
ALDEB - 029 - 001 
ALDEB - 029 - 002 

ALDEB - 029 - 003 

ALDEB - 029 - 004 

ALDEB - 029 - 005 

ALDEB - 029 - 006 

ALDEB - 029 - 007 
ALDEB - 029 - 008 

ALDEB - 029 - 009 

ALDEB - 029 - 010 

ALDEB - 029 - o n  
ALDEB - 029 - 012 

ALDEB - 029 - 013 

ALDEB - 029 - 014 
I 

ALDEB - 029 - 015 

Narrative Description 

TA-2-9, Omega Stack 

TA-3-16, Van De Graaff 

FE-H-1, TA-3-16, Van De Graaff 

FE-52, TA-3-34, Cryogenics 

FE-1, TA-54, Main Stack 

FE-2, TA-54, Room A i r  Exhaust 

FE-15, TA-55, North Stack 

FE-16, TA-55, South Stack 

FE-15, TA-3-29, South Stack, Wing 2 

FE-14, TA-3-29. North Stack, Wing 2 

FE-19, TA-3-29, South Stack, Wing 3 

FE-20, TA-3-29, North Stack, Wing 3 

FE-24, TA-3-29, South Stack, Wing 4 

FE-23, TA-3-29, North Stack, Wing 4 

FE-28, TA-3-29, South Stack, Wing 5 , 

FE-29, TA-3-29, North Stack, Wing 5 

FE-33, TA-3-29, South Stack, Wing 7 

FE-32, TA-3-29, North Stack, Wing 7 

FE-44, 45, 46, TA-3-29, Wing 9 Stack 

I I 

J I  

' ,  

I 

I 

FE-17, TA-3-29, South Offices,  Wg. 2, Room A i r  

FE-18, TA-3-29, North Offices,  Wg. 2, Room Air 

FE-21, TA-3-29, South Offices,  Wg. 3, Room Air 

FE-22, TA-3-29, North Offices,  Wg. 3, Room A i r  
in1 



I . .  

ALDEB - 029 - 021 FE-35, TA-3-29, North Offices, wg. 79 Room Air 

ALDE2 - 035 - 001 FE-1 & FE-2, TA-3-35, West Stack 
I 

1 

ALDE3 - 066 - 001 FE-8, TA-3-66, NW Stack 

ALDE3 - 066 - 002 

, 

FE-9, TA-3-66, NE Stack 

ALDE3 - 066 - 003 FE-10, TA-3-66, SE Stack 1 
I 

ALDE3 - 066 - 004 FE-13, TA-3-66, North Stack 

ALDE3 - 066 - 005 FE-24, TA-3-66, West Central Stack 

ALDE3 - 066 - 006 FE-26, TA-3-66, NW Corner Stack 

ALDE4 -- 102 - 001 FE-20, TA-3-102, Main Stack I 

ALDES - 1 4 1  - 001 FE-6, TA-3-141, North Stack 

1 

ALDE5 - 1 4 1  - 002 FE-9, TA-3-141, NW Stack 

ALDE5 - 1 4 1  - 003 FE-10, TA-3-141, SW'Stack 

ALDED - 021 - 001 TA-9-21, East Stack 

ALDE6 - 002 - 001 FE-2, TA-21, Bldg. 2, East Stack, Rm. A i r  

ALDE6 - 002 - 002 FE-1, TA-21, Bldg. 2, West Stack, Rm. A i r  

ALDE6 - 003 - 001 FE-2, TA-21, Bldg. 3,  East Stack, Rm. Air 

ALDE6 - 003 - 002 FE-1, TA-21, Bldg. 3, West Stack, Rm. Air 

ALDE6 - 003 - 003 FE-1, TA-21, Bldg. 3, Main Stack I 

ALDE6 - 003 - 004 FE-1, TA-21, Bldg. 3, Incinerator Stack 

ALDE6 - 004 - 001 ( W )  FE-2, TA-21, Bldg. 4 ,  Room Air Stack 

ALDE6 - 004 - 002 FE-1, TA-21, Bldg. 4 ,  Hot C e l l  Stack 1 

ALDE6 - 004 - 003 FE-1, TA-21, Bldg. 4 ,  South Stack 
I 1  



ALDE6 - 005 - 002 

ALDE6- - 150 - 001 

ALDE6 - 257 - 001 

ALDE6 - 257 - 002 

ALDE6 - 209 - 001 

ALDE6 - 324 - 001 

ALDEK - 086 - 001 

ALDEL - 002 - 002 

ALDEL - 007 - 002 

ALDEL - 007 - 004 

ALDEL - 007 - 005 
ALDEO - 004 - 017 

ALDEP - 001 - 001 

ALDEP - 001 - 002 

ALDEP - 001 - 003 

ALDEP - 001 - 004 

ALDEP - 001 - 005 

ALDEP - 001 - 006 

ALDEQ - 031 - 005 

ALDER - 001 - 001 

ALDER - 001 - 002 

ALDER - 001 - 003 

ALDER - 001 - 004 

ALDER - 001 - 005 

ALDER - 001 - 006 

ALDER - 001 - 007 
ALDET - 001 - 001 

I 

J 

FE-2, TA-21, Bldg. 5, West Stack, Rm. Air 

FE-1, TA-21, Bldg. 150 Stack, Air 

FE-6, TA-21, Bldg. 257, Pug M i l l  i 

FE-4, TA-21, Bldg. 257 

FE-10, TA-21, Building 209 Stack 

FE-1, FE-2, TA-21, Bldg. 324 Process Exhaust Stack 

FE-6, TA-33-86 Stack 

FE H-1, TA-35-2 i 

FE-7, TA-35-7, SE Stack 
I 

FE-8, TA-35-7, SE Central  Stack I 

FE-2, TA-35-7, South Stack 

1 

I 

1 
FE-4, TA-41 

FE-9 , TA-43-1 

FE-10, TA-43-1 

FE-11, TA-43-1 

FE-12, TA-43-1 

FE-14, 16, TA-43-1 

FE-24, TA-43-1 
, 

FE-43 , TA-46-31 I 

FE-11, 12, 13, TA-48-1, South Stack i 

FE-15, FE-16, TA-48-1, North Stack 

I 

FE-38, FE-40, TA-48-1, Hot C e l l  Stack CJ 

FE-45, FE-46, TA-48-1, Core Wing Stack 
I 

FE-51, TA-48-1, Alpha Wing Stack 
I 

FE-54, TA-48-1, NE Stack ' 

FE-18, TA-48 

FE-1, TA-50-1, NE Stack 
I Y  



ALDET - 001 - 002 FE-2, TA-50-1, SE S t a c k  

ALDET - 001 - 003 FE-3, TA-50-1, South S t a c k  

ALDET - 001 - 004 FE-4, TA-50-1 
I 

I ALDET - 001 - 005 FE-18, TA-50-1 

ALDET - 001 - 006 FE-1, TA-50-37, TDF S t a c k  

ALDEW - 053 - 001 FE-16, TA-53, D-Wing 

ALDm - 053 - 002 FE-3, TA-53, * i n  S t a c k  

ALDEW - 053 - 0 0 4  FE-4, TA-53, S o u t h  S t a c k  

"ALDEW - 053 - 005 WR, TA-53 

*New Airborne  E f f l u e n t  Release P o i n t  

I 

I 
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Part 2.a. CY 80 Airborne Plb,mium Releases 

Source 

TA-3-29 Wg. 2(S), FE-15 

TA-3-29 Wg. 2(N) FE-14 

TA-3-29 Wg. 3(S) ,FE-19 

TA-3-29 Wg. 5(S) FE-28 

TA-3-29 Wg.1 5(N) FE-29 

TA-3-29 Wg. 7(S) FE-33 

TA-3-29 Wg. 7(N) FE-32 

TA-3-29 Wg. 9 FE-44,45,46 

TA-3-29 Wg. 2 FE-17 

TA-3-29 Wg. 2 FE-18 

TA-3-29 Wg. 3 FE-21 

- 

TA-3-29 wg. 5 FE-30 

TA-3-29 Wg. 5 FE-31 

TA-3-29 Wg. 7 FE-34 

TA-3-29 Wg. 7 FE-35 

TA-21-2 (E) FE-2 

TA-21-2 (W) FE-1 

TA-21-3 (E) FE-2 

TA-21-3 (W) FE-1 

TA-21-4 .(W) FE-2 

TA-21-4 (Hot Cell) FE-1 

TA-21-5 (E) FE-2 

TA-21-5 (W) FE-2 

TA-21-5 (530) FE-1 

TA-21-150 FE-1 

Nuclides 

PU-238 & 239 

PU-238 & 239 

PU-238 & 239 

PU-238 & 239 

PU-238 & 239 

PU-238 & 239 

PU-238 & 239 

PU-239 

PU-238 & 239 

PU-238 & 239 

PU-238 & 239 

PU-238 & 239 

PU-238 & 239 

PU-238 & 239 

PU-238 & 239 

PU-239 

PU-239 

PU-238 & 239 

PU-238 & 239 

PU-238 & 239 

PU-2 3 9 

PU-239 

PU-239 

PU-239 

PU-238 6 239 

I r 
Release Data 

Gross 
Volume (M3) 

3.033 E+8 

7.475 E+8 

6.804 E+8 

5.687 E+8 

4.429 E+8 

2.903 E+8 

7.744 E+8 

1.404 E+9 

1.822 E+8 

1.863 'E+8 

1.593 E+8 

1.050 E+8 

1.288 E+8 

1.538 E+8 

1.684 E+8 

1.950 E+8 

2.119 E+8 

2.145 E+8 

2.873 E+8 

2.145 E+8 

2.951 E+7 

1.788 Ef8 

3.393 E+8 

5.172 E+7 

1.314 E+8 

3 

Ave. Conc. 
(pci/ml> 

0 

0 

1.086 E-12 

1.493 E-15 

1.084 E-16 

6.200 E-16 

0 

2.849 E-16 

0 

0 

4.011 E-15 

0 

3.106 E-16 

6.520 E-17 

3.860 E-16 

6.051 E-16 

2.643 E-16 

4.103 E-16 

1.392 E-15 

8.951 E-16 

1.423 E-15 

5.593 E-16 

4.156 E-16 

3.480 E-16 

3.813 E-15 

Total 
I Activity (UCi) 

0 

0 

739 

0.849 

0.048 

0.180 

0 

0.400 

0 

0 

0.639 

0 

0.040 

0.010 

0.065 

0.118 

0.056 

0.088 

0.400 

0.192 

0.042 

0.100 

0.141 

0.018 

0.501 



. I  

P a r t  2.a. CY 80 Airborne \ P l L - m i u m  Releases - Continued 

Source 

?A-21-324 FE-1, FE-2 

:A-21-257 FE-4 

CA-35-7 (SE) FE-7 

CA-35-7 (SE.C) FE-8 

CA-35-7 (S)  FE-2 

PA-43-1 (FE-9) 

FA-43-1 (FE-10) 

r ~ - 4 3 - i  ( ~ ~ - 1 1 )  

r ~ ~ 4 3 - i  (FE-12) 

r ~ - 4 3 - i  (FE-14, 16) 

r ~ - 4 3 - i  (FE-24) 

r ~ - 4 8 - i  (N) ~ ~ - 1 5 ,  1 6  

11~-48-i  (FE-18) 

r ~ - 4 8 - i  (FE-5-41 

rA-48-1 (Core) FE-45, 46 

TA-48-1 (Alpha) FE-51 

TA-50-1 (NE) FE-1 

TA-50-1 (SE) FE-2 

TA-50-1 (S )  FE-3 

TA-50-1 FE-4 

TA-50-1 FE-18 

TA-50-37 TDF 

TA-54 (Main S tack)  

TA-54 (Rm. Exhaust)  FE-2 

TA-55 (North Stack) 

TA-55 (South S tack)  

N u c l i d e s  

PU-238 & 239 

PU-239 

PU-239 

PU-239 

PU-239 

PU-238 & 239 

PU-239 

PU-239 

PU-239 

PU-239 

PU-239 

PU-239 

PU-239 

PU-239 

PU-239 

PU-2 3 9 

PU-239 

PU-239 

Pu-2 39 

PU-239 

PU-239 

PU-239 

PU-239 

PU-239 

PU-239 

PU-239 

Release Data 1 

Gross Ave. Conc. 
Volume (M3) ( p c i  / m l )  

2.106 E+8 

1.980 E+6 

5.213 E+7 

2.951 E+7 

2.535 E+7 

2.172 E+8 

2.249 E+8 

2.678 E+8 

. 2.677 E+8 

1.485 E+8 

3.401 E+6 

8.008 E+8 

1.380 E+5 

9.100 E+7 

7.878 E+8 

2.132 E+7 

3.497 E+8 

6.240 E+8 

4.628 E+7 

5.356 E+7 

2.821 E+7 

8.567 E+7 

5.005 E+6 

2.327 E+7 

2.483 E+8 

3.198 E+8 

4 

2.303 E-15 

6.263 E-14 

2.686 E-15 

1.694 E-16 

2.446 E-15 

1.427 E-16 

0 

2.315 E-16 

1.457 E-16 

3.502 E-16 

0 

1.868 E-15 

0 

3.297 E-17 

8.670 E-17 

0 

7.864 E-16 

4.087 E-16 

1.100 E-14 

2.240 E-15 

1.418 E-16 

4.669 E-17 

0 

1.289 E-16 

5.236 E-16 

5.128 E-16 

T o t a l  Released I 

To t a l  
, A c t i v i t y  ( V C i )  

0.485 

0.124 

0.140 

0.005 

0.062 

0.031 

0 

0.062 

0.039 

0.052 

0 

1.496 , 

- 0  

0.003 

0.068 

0 

0.275 

0.255 

0.509 

0.120 

0.004 

0.004 

0 

0.003 

0.130 

0.164 

747 (pCi) 



Part 3. CY 80 Airborne Urar. i; Beleases 

Source Nuclides 

TA-3-29 Wg. 3 (N) FE-20 U-235 & 238 

TA-3-29 Wg. 4 (S) FE-24 U-235 & 238 

TA-3-29 Wg. 4 (N) FE-23 U-235 & 238 

TA-3-29 Wg. 3 FE-22 U-235 & 238 

TA-3-29 Wg. 4 FE-26 U-235 & 238 

TA-3-29 Wg. 4 FE-27 U-235 & 238 

TA-3-35 (W) FE-1 & FE-2 U-235 

TA-3-66 (NW) FE-8 U-238 

TA-3-66 (NE) FE-9 U-238 

TA-3-66 (SE) FE-10 U-235 

TA-3-66 (N) FE-13 U-238 

TA-3-66 (NW comer) FE-26 U-238 

TA-3-102 FE-20 U-235 & 238 

TA-3-141 (N) FE-6 U-235 & 238 

TA-3-414 (NW) FE-9 U-235 & 238 

TA-3-141 (SW) FE-10 U-235 & 238 

TA-21-3 (S) FE-1 U-235 

TA-21-3 (Incin. ) FE-1 U-235 

TA-21-4 (S) FE-1 U-235 

TA-46-31 FE-43 U-238 

TA-48-1 (S) FE-11,12,13 U-235 

TA-48-1 (Hot Cell) U-235 

Release Data 

Gross 
Volume (M') 

5.829 E+8 

4.186 E+8 

5.054 E+8 

5.677 E+8 

1.868 E+8 

1.308 E+8 

2.366 E+8 

2.236 E+8 

7.839 E+8 

1.742 E+8 

5.018 E+8 

1.284 E+7 

6.994 E+7 

1.378 E+8 

4.420 E+8 

2.405 E+8 

2.535 E+8 

4.264 E+6 

4.043 E+8 

2.015 E+7 

8.372 E+8 

4.043 E+7 

Ave. Cone. 
(uci/ml) 

8.521 E-15 

4.993 E-14 

3.576 E-14 

3.417 E-16 

9.368 E-16 

8.945 E-16 

9.658 E-15 

1.943 E-14 

3.183 E-15 

3.318 E-15 

2.290 E-14 

2.983 E-14 

2.758 E-14 

4.717 E-16 

5.258 E-15 

8.690 E-16 

1.923 E-12 

6.027 E-14 

3.610 E-13 

7.365 E-14 

7.788 E-16 

3.463 E-16 

Total Released 

I Total 
, Activity (pCi) 

4.967 

2.090 

~ 18.075 

0.194 I 

0.175 

0.117 

2.285 

4.344 

I 2.495 
I 0.578 , 
, 
' 115 

0.383 

1.929 

0.065 

2.324 

0.209 

487 

0.257 

146 

1.484 

0.652 

0.014 

791 (UCi) 



_. 

P a r t  4. CY 80 Airborne Mixc r ' i s s ion  Product  Releases 

I Source 

TA-3-29 (Wg. 9) FE-44, 45, 46 

TA-21-4 (Hot C e l l )  FE-1 

TA-48-1 (S) FE-11, 12 ,  13 

TA-48-1 (N) FE-15, 16 

TA-48-1 ( H o t  C e l l )  

TA-48-1 (Core Wg.) FE-45, 46 

TA-48-1 (Alpha Wg.) FE-51 

TA-48-1 (NE) FE-54 

TA-50-1 (NE) FE-1 

TA-50-1 (SE) FE-2 

TA-50-1 (S) FE-3 

TA-50-1 FE-4 

TA-50-1 ET-18 

P a r t  5 .  CY 80 Airborne  T r i t i u m  Releases 

Source 

TA-3-16 

TA-3-34 (FE-52) 

TA-9-21 (E) 

TA-21-209 (FE-10) 

TA-33-86 (FE-6) 

TA-35-2 (F'E H-1) 

TA-41 (FE-4) 

Release Data 

Gross 
Volume (M3)  

1.404 E+9 

2.951 E+7 

8.372 E+8 

8.008 E+8 

4.043 E+7 

7.878 E+8 

2.132 E+7 

9.100 E+7 

3.497 E+8 

6.240 E+8 

4.628 E+7 

5.356 E+7 

2.821 E+7 

Ave .  Conc. 
(uci /ml)  

3.020 E-13 

1.417 E-13 

3.131 E-13 

5.596 E-14 

9.275 E-12 

1.360 E-12 

6.895 E-14 

4.407 E-15 

1.632 E-14 

2.929 E-15 

3.889 E-15 

4.388 E-15 

1.074 E-14 

T o t a l  Released 

Release Data 

T o t a l  
I A c t i v i t y  (pCi) 

424 

4.183 

262 

44.813 

375 

1071 

1.470 

0.401 

5.708 

1.828 

0.180 

0.235 

0.303 

2191 (uCi) 

Gross Ave. Conc. 1 T o t a l  
Volume (M') (uti / m l )  i A c t i v i t y  ( V C i )  

4.446 E+6 

2.223 E+7 

3.711 E+7 

2.067 E+8~ 

1.082 E+8 

2.661 E+7 

2.990 E+8 

1.023 E-6 

0 

1.347 E-7 I 

I 

5.148 E-7 I 

6.437 E-5 

9.395 E-7 

1.383 E-6 I 

T o t a l  Released 1 

I 

4.550 E+6 

0 

5.000 E+6 

1.064 E+8 

6.965 E+9 

2.500 E+7 

4.136 E+8 

7.520 E+9 
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Par; 6. CY 80 Miscellaneouk elease 
Release Data 

Source Nuclides 

TA-2-9 Omega Ar-41 

TA-3-29 (Wg. 9) . 1-131 

TA-3-66 (FE-24) 

TA-3-66 (FE-13) 

TA-3-66 (FE-26) 

TA-21-257 (Pug Mi l l )  

TA-43-1 (FE-9) 

TA-53 (FE-3) 

TA-53 (FE-3) 

TA-53 (ET-3) 

TA-53 (FE-16) 

Th-232 

Th-234 

Th-234 

Am-241 

P-32 

C-11,  N-13 
0-15, Ar-41* 

Be' 

Hg-203 

B e  ' 

Gross 
Volume (M') 

1.300 E+7 

5.439 E+8 

3.835 E+7 

5.018 E+8 

1.284 E+7 

3.287 E+7 

2.172 E+8 

2.600 E+8 

Ave. Conc. 
(uCi . /ml )  

3.944 E-5 . 

1.728 E-13 

4.329 E-15 

1.060 E-12 

2.657 E-12 

1.855 E-15 

1.715 E-14 

5.616 E-4 

I Tota l  
A c t i v i t y  (uCi) 

I 5.127 E+8 

1 94 

0.166 

532 

34.122 

I 0.061 

1 3.724 

1 

~ 1.460 E . l l  

2.600 E+8 

4.000 E+7 

2.158 E+8 

*O-15 122 sec h a l f - l i f e  - -56.7% of t o t a l  a c t i v f t y  

C-11 20.4 min h a l f - l i f e  - -36% of t o t a l  a c t i v i t y  

N - 1 3  10 m i n  h a l f - l i f e  - -7% of t o t a l  a c t i v i t y  

Ar-41 1.8 h r  h a l f - l i f e  - -0.3% of t o t a l  a c t i v i t y  

4.689 E-11 

1.167 E-12 

6.716 E-14' 

I 

~ 46.660 ~ 

' 14.493 



P a r t  1. T o t a l  Release Summary by Nucl ides  f o r  CY 80 1 

Nuclide (s) 

PU-238 & 239 

U-233, 235 & 238 

Mixed F i s s ion  Products  

H- 3 

Ar-41 

1-131 

P-32 

Th-232 

Th-234 

Mixed Ac t iva t ion  Products  

Am-241 

Be-7 

H-3 "oxide" 

Hg-203 

T o t a l  A c t i v i t y  Released (Ci) 

.000747 

.000791 

.002191 

7,515 

5 13 

.000094 

.000004 

.oooooo 

.000567 

146,011 

.oooooo 

.012192 

5 

.000047 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

TO Wayne R. Hansen, HSE-8 Group Leader, MS K490 DATE February 16, 1984 

FROM Jerome E. Do MAIL STOPITELEPHONE P22915296 

SYMBOL HSE-1 -RE-20 

SUBJECT CY-83 RADIOACTIVE AIRBORNE EFFLUENT RELEASE SUMMARY 

A summary of  CY-83 r a d i o a c t i v e  a i rborne  e f f l u e n t  r e l e a s e s  and a l i s t i n g  
of c o n t r o l  codes and r e fe rence  i d e n t i f i c a t i o n  d a t a  f o r  1983 is a t tached ,  
Also included f o r  each s t ack  is a completed copy of  FORM DOE F-5821.1 
f o r  your review and t r a n s m i t t a l  t o  t h e  DOE, Two sampl ing/ re lease  p o i n t s  
were added and two were de le ted  during CY 1983. 

The Addit ions a r e :  

1. ALDET-001-009; TA-50-1, Ret r ievable  Waste Pre-treatment Am-241 

I 

I 

Plan t ,  FE-6. 
- , Y"tt.\ c 

I 

2. ALDET-001-010; TA-50-1 , New Decon Area, FE-27. 

The Dele t ions  are: 
,\ - "  

/&-Li ic.. 
1. ALDE6-257-001: TA-21-257, Pug Mill FE-6 C; i \ j ~  i-" 
2. ALDE6-002-002; TA-21-2, West Stack,  Room A i r ,  FE-1. T!~& ~ 

JED: FAG: cam ~ 

Attachments : 

I 
I1 - Codes + Ref. Location I d e n t .  f o r  Stacks.  
I11 - C Y 8 4 D O E  F-5821.1 Foim f o r  each Stack.  

Cy: Joe Graf,  HSE-1, MS P229, w/attach I 

1 

($9 - CYW Summary of Los Alamos Airborne Releases .  

. ;> 
i -  

John Gal l imore,  HSE-1, MS P229, w/a t tach  I 
Jerry Miller, HSE-1, MS H815, w/at tach I 

D e n n i s  V a s i l i k ,  HSE-1, MS F692, w/at tach I 
Ronald S t a f f o r d ,  HSE-1, MS E503, w/a t tach  I 

HSE-1 Stack  Release F i l e  w/at tach I (Formerly Form 
HSE-1 Nuclide Inventory F i l e  w/at tach I (Group 
F i l e  



ATTACHMENT I 

LOS A M O S  FACILITY RADIOACTIVE 
AIRBORNE EFFLUENT RELEASE SUMMARY 
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0 

Prepared by: Frank Guevara, H-1 

Date: February I 8 ,  1983 



LOS ALAMOS 

AXRBORVE EFFLUEST RELEASE SUYX4RY 

CY 82 

Part - 
1. 

2 .  

3. 

4 .  

5 .  

6 .  

7. 

Description 

Total Release Summary by Nuclide 

Plutonium Releases by Facility 

Vranium Releases by Facility 

Mixed Fission Product Releases by Facility 

Thtiun Releases hy Facilitv \ 

I 

I 

I 

Pliscellaneous Releases by Facility 

Comparison of 1981 and 1982 Stack Releases 

a 

I 
, 



PART 1. TOTAL LOS ALAMOS AIRBORNE RELEASE FOR CY 82. 

.. 

su HH ARY 

P U  = 
u-235 = 
U - 2 3 8  = 
fin-241 = 
HFP = 
G/HkP = 
F'/VAF' = 
1-131 = 

(SF A C T I V I T Y  r l J S C H A R G F r t  

1,*10 E t 0 2  
1.17 E i 0 3  
l e v 7  E+03 

1.16 E t 0 3  
2.51 E t 1 1  
1.82 E t 0 8  
7.85 E+02 

3 50" E-02 

M I C R O C U R I E S  
H J C R O C U R I E S  
H I C R O C U R I E S  
M I C R O C U R I E S  
H I C R O C U R I E S  
M f C R n C U R I E S  
H I C R O C U R I E S  
H I C R O C U R I E S  

(L 63- 
>/D+ 

A R - 4 1  = 3 . 4 2  Ei06 H f C k O C U R I E S  
H - 3  1.5,? E t 1 0  HT C R D C U R I E S  4. H - 3 / V  = -4 E i G S  M I C R O C U R I E S  
F-32 = 4 .77  H L C R O C l I R  I E S 

f O O T N U T E S  F O R  A1;OVE T A E L E S :  
I 

-i 

G/HAF'  O E N O T E S  GASEOUS H I X E D  A C T T U A T I O t J  F R D D l I C T S i C - J  1 r N - 1 3 r n - l S t A N D  AF-41 

F / V W  I IENOTES P A R T I C U L A T E  A t d r l / n R  V A P O R  A C T I V A T I O N  F R O ~ I U C T S .  MAIN C O N T ~ \ . I I X ~ S  
- ARE Hg-195 FOR VAPOR AND Au-182 FOR PARTJCULATE. 

HFF' I I E N O T E S  H I X E D  F I S S I O N  F R O O U C T S  

H - - 3 / V  D E N O T E S  T R I T T A T E O  WATER VAPOR. 

2 
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PART 2. CY i982 LOS ALAMOS AIRBORNE PLUTONIUM RELEASES BY FACILITY -. . 

TOTAL T O T A L  CIUERAGE 
STACK HICROCURXES l4L OF A I R  HI CROClJRf  ES FR 1 IdcI 

ISOTOPE LOCATION L ID 0 I S C HA R G ED DISCHARGED PER ttl. 

TA-3-29 FE-14 ' Q337 
FE-15 10.8 
FE-17 a 

FE-18 

FE-21 
FE-20 - 
FE-29 
FE-30 
FE-31 
FE-32 
FE-,33 
FE-34 
FE-35 

FE-19 47.7 

FE-449-459-46 
TA21: 2EtFE-2 

2W t FE-1 
3E t FE-2 
3WvFE-1 
4W t FE-2 
4-HCIFE-1 
5W 9 F€-3 

150 9 FE- 1 
257 I FE-4 
324rFE-1 

Tk-35-7: FE-2 
FE-7 
FE-F\ 

Tk-43-1: FE-9 
FE-10 
FE-11 
FE-12 
FE-14 t -16 
FE-24 

FE-18 
F E - 4 5 ~ 4 6  
FE-51 
FE-94 

T A - 5 0 :  FE-1 
FE-2 
FE-3 

\ FE-4 
F E - l e  

TA50-37: FE-1 
Tk50-69: FE-1 

FE-3 
TAS4:M/S FE-1 

TA'iS:N/S FE-15 
S / S  FE-16 

TOTAL RELEASED 

TA-48-1: F E l S t  16 

RM E X H .  FE-2 

3.77 E-03 
1.08 E t 0 1  
3.62 E-02 
3.62 E-03. 
5.77 E t 0 1  
3.05 E-01  
7.10 E-02 
6.69 €-01 
2.33 E-02 
2.01 E-01 
3.77 E-02 
4.07 E-01  
2.61 E-02 
7.83 E-02 
3.95 
2026 E-01 
3.52 E-01 
4.90 E-01 
2. 15 
1.10 E t 0 1  
9.42 F-02 
4.65 E-01 
3.82 €-01 
1 - 6 5  E-01 
5c13 F-01 
7.78 E-01 
4.93 E-01 
2.75 E-02 
1.79 E-01 
3.94 E-01 
3.24 E-01 
1.85 E-01 
3.04 E-01 
0.00 
9.44 
0.00 
4.63 F-01 
7.25 E-03 
3.91 E-03 
1.10 ' 
1 e81 
2.79 F-01 
3.98 E-01 
2.88 
6.96 E-03 
2.90 E-03 
0.00 
1.45 F-03 
1.88 E-02 
3.30 E-01 
2.26 

110 pci 
3 

3.66 E t 1 4  
6.46 E t 1 4  
1.57 E t 1 4  
1.80 E t 1 4  
7.39 E t 1 4  
1.63 E t 1 4  
3 . 5 0  € t 1 4  
6.92 E t 1 4  
1..06 E t 1 4  
3.17 E t 1 4  
3.36 E t 1 4  
7 . 8 5  E t 1 4  
1.46 E t 1 4  
9.56 E t 1 3  
1.43 E t 1 5  
1.95 F t 1 4  
2013 E t 1 4  
2 *1B  E t 1 4  
2.93 F t 1 4  
2.10 E t 1 4  
2.95  E t 1 3  
3.39 E t 1 4  
3.32 F t 1 4  
3 . 5 9  E t 1 3  
2.14 E t 1 4  
3043 E t 1 4  
5.01 E t 1 3  
2 t 8 P  E t 1 3  
2.32 E t 1 4  
2.03 E t 1 4  
2 . 4 2  E t 1 4  
2.76 F t 1 4  
1.69 E t 1 4  
2 . 6 6  F t 1 3  
E . 1 6  € + I 4  
2.43 € + I 2  
0 . 0 3  F t 1 4  
3.18 F t 1 3  
9.05 E t 1 3  
3.56 E t 1 4  
6.35 F t J 4  
4.54 F t 1 3  
5.34 E t 1 3  
2 . 8 2  € + I 3  
2.14 E t 1 4  
4.R5 F t J 3  
1.77 E t 1 3  
5.10 E t 1 2  
2.37 F t 1 3  
2 . 4 8  E+14 
3.26 E t 1 4  

1.41, E-16 
1.67 E-14 
2.31 E-16 
2.01 E-16 
7.81 E-14 
1.67 E-15 
2.03, E-16 
7.50 E-16 
3.17 F-16 
6.35 E-16 
1.06 E-16 
5.19 E-16 
1.78 E-16 

3 * 7 &  F-15 
8.19 F - 1 6  

1.16 E-15 
1.66 F-15 
2.24 F-15 
7.36 E-15 
5.24 E-14  
3.19 F-15 
1.37 E-15 
1.72 E-15 
6e3P F-13 
2.33 F-15 
3.19 F-15 
9 . 6 3  F-15 
7-53 F-16 
7.73 F-16 
1.94 F-35 
l o 3 4  E-15 
6.70 F-16 
1.80 F-15 
0.00 
1.16 F-14 
O . O ?  
5 . 7 6  E-16 
3.32 E-16 
- 4 . 3 3  F - 3 6  
3.09 F-15 
2094 E-15 
6.16 E-15 
7 * 4 &  F-15 
1.02 E-13 
3.24 F-16 
5 . 9 8  E-16 
0.00 
3.64 F - S b  
7.95 E-16 
1.33 F-35 
6.95 F-35 

PU 
PU 
FU 
PU 
FU 
F'U 
PU 
F U  
F'U 
FU 
F U  
F U  
F U  
F U  
F'U . 
FU 
F U  
F U  
F 11 
FU 

. PU 
FU 
F U  
F' ii 
Fii 
F U  
F U  
F U  
F'U 
PU 
F U  
F i J  
F 11 
F 11 
F U  
F U  
F U  
I:' LI 
F t i  
Fti 
F U  
F U  ' 

F u 
F U  
F' U 
F U  
F u 
F U  
F U  
FU 
FU , 
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PART 3. CY 82 LOS ALAMOSURANIUM RELEASES BY FACILITY 

TOTAL 
CK HI CROClJR I ES 

LOCATION 8 In , DISCHARGED 

TA-3-29, FE-20 
- FE-22 

FE-23 
FE-74 
FE-26 
FE-27 

TA-3-35r FE-1,-2 
TA-3-66, FE- 10 
TA-21: 3-MkINr FE-1 

3-INCIrFE-1 
9-HATNrFE-1 

FE-3Rr 40 
Tk-48-1: FElltl2t13 

1 t64 
6t42 E-01 
1.12 Et02 
5,544 
3.37 Eo01 
3t34 E-01 
1.89 
1.94 
1.20 Et02 
1.82 
9.21 Et02 
7.30 

' 2.46 E-02 

SUB TOTAL 1 .17E+O3 vCi 

TA-3-66, FE-8 
FE-9 
FE-13 
FE-24 
FE-3.6 

TA-3-102rFE-20 
TA-3-141rFE-6 

FE-9 
FErlO 

TA-44:  FE-43 

5t89 
5.66 

'7 .; l t 7 1  Et02 
1.99 
1t73 
3.66 

5.45 
1.05 ' 

2.03 

.7?\j 2 . S 3  E-01 

DTR> SUB TOTAL 1.99Ei-02 vCi 

U GRAND TOTAL 1.37E-t-03 V C I  

TOTAL 
ML OF A I R  
ti I S C H AR G E D 

3,78 Et14 
1.71 Et14 
5194 Et14 
2.97 Et14 
1.30 Et14 
1.23 Et14 
2t41 Et14 
1t72 Et14 
2 . 5 8  Et14 
4.26 €+I2 
4-13 Et14 
8.53 Et14 
4.06 F.+13 

2a85 Et14 
7.30 Et14 
5.05 Et14 
3.86 Et13 
1.29 Et13 
6.99 Et13 
1.36 Et2.4 
4-49 Et14 
2.44 €+I4 
1*80 E+13 

I 

AVERAGE 
t4fCROCURIES 

PER H l .  

4 . 3 4  E-15 
3.75 E-15 
1.90 €013 
1.8A F-14 
2t59 E-15 
2t67 E-15 
--- 7 84-f-13, 
1.12 E-14 
4t67 E-13 
4.27 E'13 
2 t 2 3  E-12 
8 . 5 3  E - 1 5  
6.06 E-16 

2.06 El-14 
7.77 E ' - 1 5  
3t38 E-13 
St16 F,-14 
1.34 E-13 
9t24 E-14 
1.86 E-15 
1.21 5-14 
'4.32 E-15 
1*13 E-13 

PRINCIPAL 
I S 0 T.0 P E 8 

u-235 
U-235 
u-235 
U-235 
u-235 
u-235 
u.-2 3 5 
u-235 
U-235 
U-235 
U-235 
u-235 
U-235 

U-236 
U-238 
u-238 
U-238 
u-238 
u-230 
u-238 
U-239 
U-238 
u-238 
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PART 4. CY 82 LOS ALAMOS AIRBORNE MIXED FISSION PRODUCT RELEASES BY FACILITY 

i .  

STACK 
L O C A T I O N  L 111 

TA-3-29: f E-44 V-459-46 
TA-21: 4-MC 9 FE-1 
TA-48-1: FE11912~13  

f E 1 5 ~  16 
FE-1 R 
FE-38940 
FE-45946 
FE-S1 
FE-54 

TA-50: FE-1 
FE-2 
FE-3 
FE-4 
FE-18 

TA-50-37 : FE-1  

. TOTAL RELEASE 

TOTAL 
hICROClJR1 fS 
DISCHARGED 

7.63 E + O l  
4 .35  E-01 ' 

l e 6 3  E t02  
9.24 E t01  
4 0 3 7  E003 
1.02 E+02 
7.35 E t02  
4.42 E-01 
l e 2 8  
6.68  
4.38 
2.27 E-01 
2.57 E-01 
3.71 F-01 
2 . 5 4 .  

1.16E+03 VCi 

TOTAL 
ML OF A I R  
DISCHARGED 

1 . 4 3  f+15 
3.01 F+13 
7093 E+14 
6.16 E+14 
2644  E + 1 2  
4.06 E+l3 

.8 .0? € + ¶ 4  
2.18 E+13 
9.05 E+13 
3.56 E+14 
6.15 E+14 
4 . 5 4  E + l 3  
5 0 3 4  F+13 
? O B 2  E + 1 3  
2.28 E + j 4  

AVERAGE 
f l ICROCUR1ES 

FER Hl 

3.33 E-14 
1.45 € ~ 1 4  
2 .05  F - 1 3  
l e 1 3  E - 1 3  
1 .79 Em14 
2.51 F-32 
9.16 E 0 1 3  
2.07  E 0 1 4  
I t 4 3  E-14 
1.66 E-14  
7.12 E-15 
5 . 0 0  E - 1 5  
4.63 €015 
1.3? F - I 4  
1.11 E-14  

F R I H C I F k  
iSClfGF'E 

I 

HFF 
MFF 
HFP 
HfF' 
YtFP 
HFF' 
HFF' 
HFF 
HFF 
).IFF' 
HFP 
HFF 
H f P  
HFF 
HFF 



PART 5 .  CY 82 LOS A W l O S  AIRBORNE TRITIUM RELEASES-BY FACILITY 

TOTAL 
STAC,K tl I CROCIJR 'IES 

LOCATION t I D  rmmmcm 

Tk-3-16 FE-HI 
FE-H2 

TA-3-34? Fe-33 
TA-21-2O'?-DFE t FE-10 
TA-'i3-E6 
TA-35-2:FE-H-1 
TA-41-4 
TA-55:S /S  FE-16 
TA-53:VTR FE-2 

N A I X  S .  FE-3 

2.14 Et08 
l t 7 2  Et09 
9.21 € + O b  
1.69 Et08 
1.36 Et10 
0.00 
1t30 E+OR 

TOTAL RELEASE 1 . 5 9  E+10 pCi 

TOTAL. 
ML OF A I R  
DI ScHAFiGm 

2 . 2 7  Et13 
1.53 Et13 
2.22 E t . 1 3  
1.96 Et14 
1.08 Et14 
4-74 Et13 
1.07 Et14 
2 . 9 5  Et14 
1.72 E+14 
2.28 E+14 

'AU €RAG E 

FER HI.. 
n 1,C Rr) CUR I E s 

?t40 F-Ob 
1.13 F-04 
2 . 9 0  E - 0 7  
8 t 6 1  F-07 
1t27 F-04 
otoo 

1t21 F-06 
6t34 E-06 
2.69  E-10 
9 .54  E-10 
I 

, 

6 

F R  I 14 C i i' 
ISOTOF' 

H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3/V 
E-3/\' 



I 
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PART 6. CY 82 MISCELLANEOUS LOS ALAMOS AIRBORNE RELEASE 

TOTAL TOTAL AVERAGE 1 

STACK M ICROCUR IES ML OF A I R  M ICROCURIES PRINCIPAL 
LOCATION & I D  DISCHARGED DISCHARGED PER HL ISOTOPE 

TA-2-9, OMEGA 3.42 E 4 8  1.32 E+13 2.59 E-05 Ar-4 1 

TA-3-29, Wing 9 7.85 E+02 1.28 E+15 6.11 E-13 1-131 

TA-2 1-257 3.50 E 4 2  3.35 E+13 1.04 E-15 Am-24 1 

TA-43-1 (FE-9) 4.77 2.37 E+14 2.01 E-14 P-32 
(Pug Mill) 1 

TA-53 W N R  (FE-2) 4.40 E+07 1.72 E+14 2.55 E-07 G/MAP** 

TA-53 (FE-3) 2.51 E+11 2.28 E+14 1.10 E-03 G/MAP** 

TA-53 WNR (FE-2) 6.24 E+Ol 1.72 E+14 3.61 E-13 P /VAP 

iP/VAP*** TA-53 (FE-3) 1.82 E+08 2.28 E+14. 8.01 E 4 7  
I 

*A LARGER SOURCE OF Ar-41 (9.54 E+08 V C i )  IS THE G/MAP AT TA-53'FE-3. 
**G/MAP DENOTES GASEOUS MIXED ACTIVATION PRODUCTS W I T H  THE FOLLOWING 
PRINCIPAL CONSTITUENTS 0-15, 70.4%: C-11. 14.6%: N-13, 3.9% AND Ar-41, 
0.38%. 
***P/VAP DENOTES PARTICULATE OR VAPOR ACTIVATION PRODUCTS (THE M A I N  
PARTICULATE CONSTITUENT IS 1.31 E+07 pCi OF Au-192 A N D  THE M A I N ' V A P O R  

, 
I 

CONSTITUENT IS 1.49 E+08 V C i  OF Hg-195. 
t 



. .* . .  
. .  

Pu 

U 

,MF P 

H -3 

AI=-41 

1-131 

P-32 
I 

GMAP 

PART 7. COMPARISON OF 1981 AN0 1982 LOS ALAMOS STACK RELEASES 

p Ci 
1981 

5.70 E M 1  

- 

1.27 EM3 

1.57 EM3 

7.23 E+09 

3.01 E+OB 

4.40 E+01 

2.00 E M 1  

3.54 E+11 

Am-241 2.90 E-02 

P/VAP 1.47 E+04 
(Be-7 only) 

v ci 
1982 

1.10 EM2 

1.37 E+03 

1.18 E a 3  

- 

1.59 E+10 

3.42 EM8 

7.85 E+02 

4.77 E+O 

2.51 E+11 

3.50 E-02 

1.82 E+08 
(35 nuclides) 

R (82/81) 

1.9 

1.1 

0.7 

2.2 

1.1 

17.8 

0.2 

0.7 

1.2 

1.2 E+04 

I 
, -  

Increase due to  
System testing and 

improvement - 

Formerly only Be-7 
was &ported. 

Now improved Ge-Li Y 
spectroscopy o f  all  

nuclides i s  
% performed. 
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ATTACHMENT 11 
I 

1982 CONTROL CODES AND REFERENCE LOCATION IDENT. DOE FORM F-5821.1 (Rev. 11-80) 
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I 

1982 CONTROL AND REFERENCE LOCATION IDENT. DOE FORM F-5821.1 (Rev. 1-31-831 

u-1 Data 
Base No. DOE 1.0. No 

001 
002 
003 
004 
005 

007 
0 0 8 .  
009 
010 

- 006 

01 1 
01 2 
013 
014 
015 
016 
017 
018 
019 
020 

021 
022 
023 
024 
02 5 
026 
027 
028 
029 
030 

031 
032 
033 
034 
035 
036 
037 
038 
039 
040 

ALDEA-009-001 
ALDE7-016-002 
ALDE7-016-001 
ALDEB-029-002 
ALDER-029-001 
ALDER-029-012 
ALDEB-029-013 * 

ALDEB-029-003 
ALDEB-029-004 
ALDEB-029-014 

ALDEB-029-015 
ALDEB-029-006 
ALDEB-029-005 
ALDEB-029-016 
ALDEB-029-017 
ALDEB-029-007 
ALDEB-029-008 
ALOE8 -029-018 
ALDEB-029-019 
ALDEB-029-010 

ALDEB-029-009 
ALDEB-029-020 
ALDEB-029-021 
ALDEB-029-011 

I1 11 I I  

I1 II II 

ALDE8-034-001 
ALDE2-035-001 
ALDE3-066-001 
ALDE3-066-002 

ALDE3-066-003 
ALDE3-066-004 
ALDE3-066-005 
ALDE3-066-006 
ALDE4-102-001 
ALDE5-141-001 
ALDE5-141-002 
ALDE5-141-003 
ALDE6-002-001 
ALDE6-002-002 

Narrat ive Descr ip t ion Nucl i de  

TA-2-9, Cmega Stack 
TA-3-16, Van De Graaff, FE-H-1 
TA-3-16, Van De Graaff,  FE-H-2 
TA-3-29, North Stack, Wing 2, FE-14 
TA-3-29, South Stack, Wing 2, FE-15 
TA-3-29, South Off ices,  Wg. 2, Room A i r ,  FE-17 
TA-3-29, North Off ices,  Wg. 2, Room A i r ,  FE-18 
TA-3-29, South Stack, Wing 3, FE-19 
TA-3-29, North Stack, Wing 3,  FE-20 
TA-3-29, South Off ices,  Wg. 3, Room A i r ,  FE-21 

I 

TA-3-29, North Off ices,  Wg. 3, Room A i r ,  FE-22 
TA-3-29, North Stack, Wing 4, FE-23 
TA-3-29, South Stack, Wing 4, FE-24 
TA-3-29, North Off ices,  Wg. 4, Room A i r ,  FE-26 
TA-3-29, South Of f ices,  Wg. 4, Room A i r ,  FE-27 
TA-3-29, South Stack, Wing 5, FE-28 
TA-3-29, North Stack, Wing 5, FE-29 
TA-3-29, North Off ices,  Wg. 5, Room A i r ,  FE-30 
TA-3-29, South Off ices,  Wg. 5, Room A i r ,  FE-31 
TA-3-29, North Stack, Wing 7, FE-32 

I 

, 
I 

TA-3-29, South Stack, Wing 7, FE-33 I 

TA-3-29, South Off ices,  Wg. 7, Room A i r ,  FE-34 
TA-3-29, North Of f ices,  Wg. 7, Room A i r ,  FE-35 
.TA-3-29, Wing 9 Stack, FE-44, 45, 46 

TA-3-34, Cryogenics, FE-52 
TA-3-35, West Stack, FE-1 a FE-2 
TA-3-66, NW Stack, FE-8 
TA-3-66, NE Stack, FE-9 

It I1 I I  

I 1  II I I  

Ar-41 
H-3 
H-3 
Pu 
Pu 
Pu 
Pu 
Pu 
U-235 
Pu 

U-235 
U-235 
u-235 
U-235 
U-235 
Pu 
Pu 
Pu 
Pu 
Pu 

Pu 
Pu 
Pu 
Pu 
MFP 
1-131 
H-3 
U-235 
U-235 
U-235 

TA-3-66, SE Stack, FE-10 
TA-3-66, North Stack, FE-13 
TA-3-66, West Central Stack, FE-24 
TA-3-66, NW Corner Stack, FE-26 
TA-3-102, Main  Stack, FE-20 
TA-3-141, North Stack, FE-6 
TA-3-141, NGJ Stack, FE-9 
TA-3-141, SW Stack, FE-10 
TA-21-2, East Stack, Rm. A i r ,  FE-2 
TA-21-2, West Stack, Rm. A i r ,  FE-1  

I 

I 
U-235 

, U - 238 
U-238 

I U-238 
U -238 
U-238 

I U-238 
I Pu 
1 Pu 

I I U-238 



041 
042 
043 
044 
045 
046 
047 
048 
049 

050 
051 
052 
053 
054 
055 
056 
057 
058 
05 9 
060 

061 
062 
06 3 
064 
065 
066 
067 
068 
069 
070 

07 1 
072 
07 3 
074 

ALDE6-003-001 
ALDE6-003-002 
ALDE6-004-001 
ALDE6-004-002 

ALDE6-005-002 
ALDE6-150-001 
ALDE6-257-002 
ALDE6-257-001 

I1 n II 

ALDE6-324-001 
ALDE6-003-003 
ALOE6-003-004 
ALDE6-004-003 
ALDE6-209-001 
ALDEK-086-001 
ALDEL-002-002 
ALDEL-007-005 
ALDEL-007-002 
ALDEL-007-004 
ALDEO-004-017 

ALDEP-001-001 
I1  I t  I1 

ALDEP-001-002 
ALDEP-001-003 
ALDEP-001-004 
ALDEP-001-005 
ALDEP-001-006 
ALDEQ-031-005 
ALDER-001 -001 

I t  11 I 1  

ALDER-001-002 
I 1  11 II 

ALDER-001-007 
II I1  I1  

, - .  

TA-21-3, East Stack, Rm. A i r ,  FE-2 
TA-21-3, West Stack, Rm. A i r ,  FE-1 
TA-21-4, Room A i r  Stack, FE-2 ( W )  
TA-21-4, Hot Cel l  Stack, FE-1 

TA-21-5, West Stack, Rm. A i r ,  FE-2 
TA-21-150 Stack, Rm. A i r ,  FE-1 

II I1 II 

TA-21-257, FE-4 
TA-21-257, Pug M i l l ,  FE-6 

TA-21-324, Process Exhaust Stack, FE-l,,FE-2 
TA-21-3, Main Stack, FE-1 
TA-21-3, I nc ine ra to r  Stack, FE-1 
TA-21-4, South Stack, FE-1 
TA-21-209 Stack, FE-10 
TA-33-86 Stack, FE-6 

TA-35-7, South Stack, FE-2 

TA-35-7, SE Central Stack, FE-8 

TA-35-2, FE-H-1 

TA-35-7, SE STACK, FE-7 

TA-41, FE-4 

. I  

TA-43-1, FE-9 
II II 

TA-43-1, FE-10 
TA-43-1, FE-11 
TA-43-1, FE-12 
TA-43-1, FE-14, 16 
TA-43-1, FE-24 
TA-46-31, FE-43 
TA-48-1, South Stack, FE-11, 12, 1 3  

II I1  I 1  

TA-48-1, North Stack, FE-15, FE-16 
I 1  I1 II 

TA-48, FE-18’ 
I1 

075 ALDER-001-003 TA-48-1, Hot Cel l  Stack, FE-38, FE-40 
076 I 1  

077 ALDER-001-004 TA-48-1, Core Wing Stack, FE-45, FE-46 
078 

11 I1 I1 I 1  I t  

11 I1 I 1  I1 II I 1  

079 ALDER-001-005 TA-48-1 , A1 pha Wing Stack, FE-51 
080 II 

II I1 I1 I 1  

Pu 
Pu 
Pu 
Pu 
MF P 
Pu 
Pu 
Pu 
AM-241 

Pu 
U-235 
U-235 
U-235 
H-3 
H-3 
H-3 
Pu 
Pu 
Pu 
H-3 

Pu 
P-32 
Pu 
Pu 
Pu 
Pu 
Pu 
U-238 
U-235 
MFP 

Pu 
MFP 
Pu 
MFP 
U-235 
MFP 
Pu 
MFP 
Pu 
MFP 



081 
082 
083 
084 

: 085 
086 
087 
088 
089 
090 

091 
09 2 
093 
094 
095 
096 
097 
098 
099 
100 

101 
10 2 
103 
10.4 
105 
106 
107 
108 

ALDER-001-006 

ALDET-001-001 

ALDET-001-002 

ALDET-001-003 

ALDET-001-004 

I1 I1 I1 

n @I I 1  

II II It  

I1 I1 I 1  

II 0 II 

TA-48-1, 

TA-50-1, 

TA-50-1, 

TA-50-1, 

TA-50-1, 

II ' 

II 

U 

I1 

II 

NE Stack, FE-54 

NE Stack, FE-1 

SE Stack, FE-2 

South Stack, FE-3 

II I1 

II I1 

I1  II 

I1  11 

FE-4 
I1  

ALDET-001-005 TA-50-1, FE-18 
I 

I 1  II I1  II I1  

ALDET-001-006 TA-50-37, TDF-Stack, FE-1 

ALDET-001-007 TA-50-69, SRF Room, FE-1 (New i n  1982) 
ALDET-001-008 

I t  11 II II II I1 

TA-50-69, SRF Process, FE-3 (New in 1982) 
ALDEW-053-005 TA-53, WNR, FE-2 

II II II I1 I1 I1 

II I1 I1  I1 II II 

ALDEW-053-002 TA-53, Main Stack, FE-3 
II I1 II II II I1  

I1  I1  I1 11 II I1  

ALDEW-053-001 TA-53, 0 Wing, FE-16 
ALDE9-054-001 TA-54, Main Stack, FE-1 
ALDE9-054-002 
ALDE1-055-001 TA-55, North Stack, FE-15 
ALDE1-055-002 TA-55, South Stack, FE-16 

TA154, Room Air Exhaust, FE-2 

I1 II II II II I1  

STACK WITH OPERATIONS CURRENTLY DORMANT (NO RADIOACTIV 

. ALDED-021-001 TA-9-21, East Stack. 
ALDEW-053-004 TA-53, South Stack, FE-14. 

TY). 

Pu 
MFP 
Pu 
MF P 
Pu 
MF P 
Pu 
MFP 
Pu 
MF P 

Pu 
MF P 
Pu 
MF P 
P U  
Pu 
G/MAP 
P/MAP 
H-3/V 
G/MAP 

P/VAP 

PIVAP 
H-3/V 

Pu 
Pu 
Pu 
Pu 
H-3 
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S U t l H A R Y  OF A C T I V I T Y  DTSCHARGFII  

.. 

. '  

PART 1. TOTAL LOS ALAMOS AIRBORNE RELEASE FOR CX 82. 

FU 
U - 2 3 5  
U-238 
A H - 2 4 1  
HFF 
G/HCIP 
F /VAP 
1-131 
kR-41 
H-3 

F-32 
-+ H - 3 1 V  

1 . 1 0  Et02 
1 .17  Et03 
l e q 7  E+03 
3 SO" E - 0 2  
1.18 E + 0 3  
2 .51  E t 1 1  
1.82 E t 0 8  
7 . 8 3  E+02 

( 3 . 4 2  Et06 

-4 Et05 
1.5,9 E+10 

4 . 7 7  

H I C R O C U R I E S  
H I C R D C U R I E S  
H I C R n C U R I E S  
H I C R O C U R I E S  
H I C R O C U R I E S  
H J C R O C U R I E S  
H I C R O C U R I E S  >,d= 

H I C R O C U R I E S  

ck3p- 
'n J r. R o cu R I E s 
H J C R O C U R I E S  Z J h f  €4 0 )  HICROCURIESC~/  ,3-- 

IL d30- 

H L C R n C U R I E S  , * 

f O O T N C l T E S  F O R  A B O V E  T f i E L E S :  

G / H A F  D E N O T E S  G A S E O U S  HJXEfi A C T J V A T I O E J  PRDDI1CTFiC-11 vN-13*n-l5rAND AF-41 

Y / V k F  I l E N O T E S  F k R T f  C I J L A T E  A N I i / n R  VAF'OR A C T I V & T I O N  F R O I I U C T S .  MAIN CONTAXIMNTS 
ARE Hg-195 FOR VAPOR AND Au-182 FOR PART'JCULATE. 

HFF ItENOTES H I X E D  FISSION F R O D I J C T S  

H - 3 / V  DENOTES T R I T J A T E O  WkTER VAPOR.  

, 



Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 memorandum 

To Alan Stoker ,  MS K490 DATE 26 February 1985 
HSE-8 Deputy Group Leader 

Radiation Protect on Group Leader 
FROM Allen  Valent ine .p.d.&# MAIL STOPlTELEPHONE p229/7-5296 

1 

SYMBOL ~ ~ ~ - 1 - r n - 3 0  

SUBJECT CY-84 RADIOACTIVE AIRBORNE EFFLUENT RELEASE SUMMARY 

I 

A surrunary of CY-84 radioactive a i rbo rne  e f f l u e n t  releases and a l i s t i n g  
of c o n t r o l  codes and r e fe rence  i d e n t i f i c a t i o n  data f o r  1984 is a t tached .  
A l s o  included for each s t a c k  is a completed copy of FORM WE F-5821.1 f o r  
your review and t r a n s m i t t a l  t o  t h e  DOE. During 1984, it was  discovered 
that t h e  Gaseous Mixed Ac t iva t ion  Products  (GMAP) releases a t  TA-53, FE-3 
have been under reported s i n c e  1971 because of  a c a l i b r a t i o n  error. Data 
prior t o  1984 must be m u l t i p l i e d  by 1.39 i n  order to  account f o r  t h e  
error. A WE F.5821.1 form to correct t h e  Eff luent  Information System 
(EIS)  records is at tached.  Previously repor ted  doses  are unaffected 
because they  were determined frm TLD measurements. Three 
sarnpling/release p o i n t s  were added and one was d e l e t e d  dur ing  CY 1984. 

7% / D  A*d pnvlbru1y dl "4 G L  Q 0 4-+%& f I&& The Additions a re :d  
w A A k e  1. 

3. 

ALDE6-155-001; TA21-155N, FE-5 Tritih Syst'ems T e s t  Assembly 
-=* 2. ALDEL-213-001; TA35-213, FE-1, Target  Fab F a c i l i t y  

ALDEL-213-002; TA35-213, FE-5, Target Fab F a c i l i t y  i 

?he Delet ion is: 
1. ALDEL-002-002: TA35-2:FE-H1 Decomnissioned H-3 Storage Glovebox. 

AMV: FAG:cal 

Attachments: 

I - CY84 Summary of  Los Alamos Airborne Releases. I 

I1 - Codes + R e f .  Location Ident .  for Stacks.  
I11 - CY84 DOE F-5821.1 Form for each Stack. I 

IV - Amended DOE F.5821.1 Forms for TA-53 FE-3 GMAP Reca l ib ra t ion  

Cy: Joe Graf ,  HSE-1, MS P229, w/attach I 
. John Gallimore, HSE-1, MS P229, w/attach I 

J e r r y  Miller, HSE-11, MS H815, w/attach I 
Ronald Stafford, HSE-10, M S  E503, w/attach I 
Dennis Vas i l i k ,  HSE-1, MS F692, w/attach I 
HSE-1 Stack Release F i l e  w/attach I (Formerly Form 789T H-1 F i l e )  
HSE-1 Nuclide Inventory F i l e  w/attach I (Group O f f i c e )  
F i l e  

I 
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Date: February 10,  1984 
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Miscellaneous R e l e a s e s  by F a c i l i t y  ' 

Comparison of 1982 and 1983 Stack Re leases  



PART 1. CY 83 ")TAL LDS ALAMOS AIRBORNE RELEASES 

SUMMARY OI: ACTIVITY DISCHARGED BY ISOTOPE 

- Pu - 
0-235 = 
U-238 = 
Ab241 t 
MFP = 
GRtAP = 
PNAP = 
AR-41 = 
H-3 t 
H-3N = 

1-131 = 

P-32 = 

1.11 E d 2  
7.50 E 4 2  
1.35 E 4 2  
1.10 E 4 1  
1.58 E+O3 
4.61 E+11 
2.64 E 4 9  
8.30 E 4 1  
4.18 E48  

1.24 E 4 7  
2.66 

7-90 E 4 9  

MICROCURIES 
MICROCURIES 
MICROCURIES 
MICROCURIES 
MICROCURIES (Includes 734 pCi from an irradiation 
MICROCURIES experiment at TA-2 OWR) 
MICROCURIES 
MICROCURIES 
MJCROCURIES 
MICROCURIES 
WICROCURIES 
PICROCURIES 

FOOTIIOTES FOR ABOVE TABLES: 
G/MAP DEtlOTES GASEOUS MIXED ACTIVATIOFI PRODUCTS ; C-1 1 , M-13,0-15, AND A R - 4  1. 
PNAP DENOTES PARTICULATE AHD/OR VAPOR ACTIVATION PRODUCTS. SEE ATTACWEV!' 
FOR SPECIFIC NUCLIDE I!FORVAT?OFJ 
MFP DENOTES MIXED FISSION PRODUCTS 
H-3N DEIIOTES TRITIATED WATER VAPOR. 
PIP> 

2 



. PART 2. CY 83 Lx>s ALAMOS AIRBORNE PLU"IUM RELEASES BY FACILITY 

TEAL TOTAL AVERAGE I 
I 
I 
I 
I 
I 

STACY PTCROCURTES VL OF ATR 'YVROCIIRIES PRTHCTPAL 
LOCAT?OH iC I D  DISCHARGED DISCHARGED PER hTL TSOTOPE 

TA-3-29 FE-14 6.40 E 4 2  
FE-15 4.24 E 4 1  
FE-17 2.98 € 4 1  
FE-18 1.01 E 4 1  

- 7 E - 2  1 7.77 E d 1  
FE-28 4.87 E-01 
FE-29 2.04 
FE-3 0 7.00 E d 2  
FE-7" 1.54 E-01 
FE-32 8.42 E-01 
FE-3 3 6.45 E-01 
r~-34 7.70 E-02 
FE-35 6.30 E-02' 

FE-44,-45,-46 4.53 E 4 1  
TA21: 2E, TE-2 3.83 E 4 1  

2W, FE-1 3.95 E-01 
3E, FE-2 2.49 
3W,FE-1 2.17 
4 7 ,  FE-2 1.52 
4-HC , FE- 1 1.93 E-01 
gW FE-2 7.26 E-01 

TE-19 - 8.20 € 4 1  

150,FE-1 1.32 E-01 
257, FE-4 2.06 E d 1  
324, FE-1 1.70 

:A-35-7: =E-2 7.17 E-01 
FE-7 1 .a4 E-01 
FE-8 1.50 E 4 2  

TA-43-1: FE-9 2.74 E-01 
F€-lO 2.49- 
FE-11 ,,33\ 1.29 E-01 
FE-12 1 1  2.69 E 4 1  
FE-14, -1 6 1.69 E 4 1  
FE-24 0.00 _- 

TA-48-1: FEf5,16 2.74 
FE-18 0.00 
FE-45,46 4.85 E-01 
TE-51 '33 3.40 E 4 2  
FE-54 - - - -z36&+ 3.90 E-92 ~ _- 

:A-50: FG1" - 
FE-2 
FE-3 

FE-17 
FE-27 

FE-4 

TA50-37: FE-1 
TA50-69: FE-1 

FE-3 
TA54:RFl EM4 FE-1 

TA55: fl/S FE-15 
S/S FE-16 

PROCESS FE-2 

GRAND TWTAL RELEASED 

2. i 2  
0.20 E 4 2  
1.48 E d 1  
1.59 E 4 1  
6.40 E-02 
1.50 E 4 2  ~ 

1.10 E-02 
5.77 E41 
0.00 
2.00 E-03. 
1.52 E d 1  
9.20 E41 
111 pCi 

3 

2.46 E+14 
6.73 E+14 
1.36 E+14 
1.59 E+14 
7.15 F+14 

3.28 E+14 
8.70 E+14 

1.36 E + I ~  

9.92 E+13 
1.27 E+14 
3.24 E+14 
7.25 E+14 
1.61 E+14 
9.67 E+13 
1.40 E+15 
1.83 E+14 
1.85 E+14 
2.14 E+14 
2 . 7 ~  E+N 
2.15 E+14 
2.96 E+13 
3.09 E+14 
2.14 E+14 
2.50 E+13 
2.11 F+14 
2.51 E+14 
7.10 E+13 
2.92 E+13 
2.1P E+14 
2.15 F+14 
2.57 E+14 
2.R6 E+14 
1.70 E+14 
2.98 E+12 
8.03 E+14 
2.39 E+12 
7.89 E+14 
2.14 E+13 

_- 9.12 E+13 
3.50 E+14 
6.25 E+14 
4.64 E+13 
5.35 E+13 
2.83 E+13 
6.37 E+13 
2.14 E+14 
1.48 E+13 
1.48 F+13 
1.89 E+13 
8.95 E+12 
2.48 E+14 
3.21 E + I ~  

2.60 E-16 
6.29 E-161 
2.18 E-15' 
6.32 E-16 
1.15 E-73, 
5-70 E-15, 
1.48 E-15, 
2.35 E-15: 
7.05 E-16 - 
1.44 E-15' 
2.59 E-15 
8.89 E-16 
4.77 E-16 
6.51 E-16 
3.23 E-16 
2.09 E-15 
2.13 E-15 
1.16 E-14 
7.82 E-15 
7.07 F-15 
6.52 E-15 
2.35 E-15 
6.14 E-16 
8.21 E-15 
8-08 E-15 
2.55 E-15' 
2-77 E-15 
5.13 E-16 

1.16 E-14 
5.q2 E-16 
9.30 E-1 6 
9.91 E-16 
0. n0 
3.01 E-15 
0.00 
6.14 F-16 
1.58 E-15 
4.27 E-16 
6.74 E-15 
3-29 E-15 
1.98 E-15' 
2.76 E-15 
5.62 E-15 
1.00 E-15 
6.98 €017 
7.39 E-16 
3.88 E-14 
0. 00 
2.23 E-16 
6.12 E-16 
2.86 E-15 

1.30 ~ - 1 5  

PU 
PU 
PIJ 
PU 

PIJ . 

PU 
,L- 

PU 
PU 
P! 1 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PI1 
PU 
PU 
PU 
PU 
P!l 
PI1 
PU 
PU 
PI1 
PI1 
PI I 
PU 
P'J , 

PU 
PIJ 
PU 
PU 
PI1 
PU 
PU 
PU 
PI1 
PU 
PU 
PU 
PU 
PU 
PI I 
PU 
PU 
PU 
PU 



' PART 3 .  CY 83 US ALAMaS URANIUM RELEASES BY FACILITY 

I TOTAL TOTAL AVERAGE 
I STACK MICROCUAXES FI or AIR VCROCIJRTES 
I I LOCATION & I D  DISCHARGED DISC HA RGE D PER mfL 

I 

I 

.-.--- 
5.40 E+l4  3.59 E-15 
1.21 E+14 3.72 E-15 FE-22 

FE-23 3 ? 3  1 1.29 E 4 1  4.39 E+14 2.96 E-14 
4.21 E+14 1.71 E-14 
1.21 E+14 4.51 E-15 

2.37 E+14 1.66 €014 
1375 E-13 
2.15 E-12 

4-?ALlI FE-1 1 .59_. .E&2.. ~---4.0,6 E+14 3.92 E-13 
TA-483 :  FE11,12,13 Q.< 5.04 E-01 1.52 E+lS 3.30 €916 

FE-38,40 7.00 E d 3  4.06 E+13 1 .?2 E-16 

TA-3-29 FE-20 

.-. 2.61 E-+I.r! . ..... ~..8. 17.E-16 . 

. ..- 

3-IlICI ,FE-l 6 1.15 4.27 F+12 2.69 E-13 

SUB TOTAL 

STACI' 
I 
I LOCATTON & TD 

7.50 Et02 p>Ci 

7 - 7 -  T T A L  A X R A G E  
"TCROCURTES PL OF ATR P'TCROCIIRTES 
DTSCHARGED DISCHARGED PER ',4L 

L O  AL 

_--- 
3 , TA-3-66, FE-8 

- FF-9 - 
, .- 

, '. 
FE-13 
FE-24 
FE-26 

6.33 
b? 1.18 E+q1 

I[ 9.64 E 4 1  
3.06 
6.63  E-01 / 

,q9 .____ _7,?5?_. .--- 
3.30 E-01 

8.45-_E-01 - 7 - 4 4  8.27 

-7-m E-02 

2.24 E+14 
7.86 E+14 
5.03 E+14 
3.76 E+l? 
1.28 E+1? 
6.60 E+13 
1.35 E+14 
4.43 E+14 
2.41 E+14 
2.00 E+13 

2.85 E-14 
1.51 E-14 
1.91 E-13 
8.14 E-14 
5.16 F-14 
1.2n F-13 
2.39 E-IS 
1.87 F-14 
3.50 E-15 
1.811 E-15 

PRVCTPAL 
JSVOPE 

! 1-2 35 
11-235 
!1-215 
11-235 
'1-275 
11-235 
U-235 
11-235 
11,2?5 
11-235 
U-275 
u-235 
u-235 

PR ';ICT P.4L 
TSC"0PC 

SUB TOTAL 1.35 W 2  pCi 

U GRAND " T A L  8.85 W 2  pCi 

4 
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~ -1 
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P m  4. CY 83 ID!3 AWIMOS AIRBORNE MIXED FISSION PRODUCT RELEASES BY FACILITY 

TWAL 
STACK WICROCURTES 

LOCATTOFJ h TD DISCHARGED 

FE-44,-45,-46 1.71 E 4 1  
7.94 E d 1  

~ ~ 1 1 , 1 2 , 1 3  3.i3 ~ 3 1 7  
1 .85 E 4 2  ' FElS, 16 

FE-38,40 q S 3  7.15 $ 4 1  
FE-45,46 5.26 E 4 2  
FE-5 1 3.70 E d 1  8 

-. 
4-HC, FE-1 

I m i  8 4.70 E-02 

/ 
FE-511 
FE-1 
FE-2 4.53 - 

FE-3 1.93 E-OI 
FE-4 1.69 E-01 
FE-6 1.90 E 4 2  
FE-17 6.40 E-02 

io-37: FE-1 5.45 E d 1  

TOTAL 
S f L  OF A I R  
DISCHARGED 

/ 
1:40 E+lS,  
2.96 E+13 
1.52 E+15 
8.03 E+14 
2.39 E+12 
3.?5 E+13 
7.8? E+14 
2.14 E+13 
9.12 E+13 
7.5D E+14 
6.25 E+14 
4.64 !+1? 
5.25 E+13 
4.56 E+11 
2.R3 E+13 
2.14 E+14 

AVERAGE 
YICROCUR JES 

PER '{L 

1.22 E-14 
2.68 E-14 
2.06 F-14 
2.37 E-13 
1.95 E-14 
1.91 E-12 
6.67 E-13 
1.72 E-14 
1.90 E-14 
1.02 E-14 
7.24 E-15 
4.16 F-15 
3.22 E-15 
4.16 E-14 
2.26 E-15 
2.54 'E-1 5 

I 

PRIKTF?AL 1 
TSOTOPE 1 

TOTAL NORMAL RELEASE 8.43 EM2 pCi 
TA-2 RELEASE 7.34 -3 pCi (one time irradiation experiment at TA-2 OWR 

resulted in this additional release) 
GRAND TOTAL 1.58 E 4 3  pCi 

PART 5 .  CY 83 LOS ALAMOS AIRBORNE TRITIUM RELEASES RY FACILITY 

T T A L  ?VAL 
STACY h"ICRCCURTES VL Or A I R  

LOCATIO!I R I D  DISCMRGED DTSCHARGED 

TA-3-16 FE-14 4.11 E 4 8  2.90 E+13 
FE-16 1.84, E+09 9.42 E+12 

TA-3-34, FE-52 2.56 E+07 2.26 E+13 
rA21: 209-DPE, FE-10 1 .SO E 4 8  2.00 E+14 

TA-33-86 -3]EbSpn 4.41 € 4 9  1.10 E+14 
TA-35-2: FE-H-1 . 6.00 E d 6  ~ 4.84 E+13 
TA-4 1-4 8.1 e f e l p ~ g . 7 4  E 4 8  1.60 E+14 
,*%.jy S/S FE-16 4.42 E 4 7  2.42 E+14 

b 

TDTAL RELEASE 7.90 E49 p C i  
-1 

AVERAGE 

PER 'fL :SOTOPE ' I 

I 

'TrTCRKIJRIES PRLHCIPAL 1 

1.42 E-05 
1.96 E-04 
1.13 E-06 
9.00 E-07 
4.00 E-05 

'6.09 E-06 
1.24 ~ - n 7  

1.82 E 4 7  

H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
14-3 
H-3 



PART 6. CY 83 MISCELLANEOUS LOS ALAMOS AIRBORNE RELEASE 

TOTAL TOTAL 
STACK MICROCURIES ML OF A I R  

LOCATION & I D  DISCHARGED DISCHARGED 

TA-2-9, OMEGA 4.18 E+08 1.30 E+13 

TA-3-29, Wing 9 8.30 E+01 1.26 E+15 

TA-21-257 9.50 E-02 2.76 E+13 

TA-43-1 (FE-9) 2.66 2.31 E+14 

TA-53 WNR (FE-2) 1.11 E+08 1.84 E+14 

TA-53 (FE-3) 4.61 E+11 2.64 E+14 

(Pug M i l l  Discontinued a f t e r  Oct. 7 ,  1983) 

TA-53 W N R  (FE-2) 1.46 E+03 1.84 E+14 

TA-53 (FE-3) 2.64 E+09 2.64 E+14 

AVERAGE 
MICROCURIES 

PER ML 

3.21 E-05 

6.55 E-14 

3.43 E-15 

1.15 E-14 

6.07 E-07 

1.74 E-03 

7.93 E-12 

1.00 E-05 

PRINCIPAL 
ISOTOPE 

Ar-4 1 

1-1 31 

Am-24 1 

P-32 

G/ MAP* * 
G/MAP** 

P/VAP*** 

P/VAP*** 

*A LARGER SOURCE OF Ar-41 (1.84 E+09 p C i )  I S  THE G/MAP AT TA-53 FE-3. 
**G/MAP DENOTES GASEOUS MIXED ACTIVATION PRODUCTS WITH THE FOLLOWING 

AND Ar-41,. 0.4%. 
***P/VAP DENOTES PARTICULATE OR VAPOR ACTIVATION PRODUCTS (THE M A I N  
PARTICULATE CONSTITUENT I S  1.68 E+09 p C i  OF Au-192 AND THE M A I N  VAPOR 
CONSTITUENT I S  7.63 E+08 p C i  OF Hg-195. 

PRINCIPAL CONSTITUENTS 0-15, 76.6%; 0-14, 2.3%; C-11, 16.4%; N-13, 4.3% 

i 



Pu 

U 

MFP 

H-3 

Ar-4 1 

1-1 31 

P-32 

GMAP 

Am-241 

P/VAP 

PART 7. COMPARISON OF 1982 AND 1983 LOS ALAMOS STACK RELEASES 

c i  
1982 - 

1.10 E+02 

1.37 E+03 

1.18 E+03 

1.59 E+10 

3.42 E+O8 

7.85. E+02 

4.77 E+O 

2.51 E+11 

3.50 E-02 

1.82 E+08 
(27 n u c l i d e s )  

ci - 1983 

1.11 E+02 

8.85 E+02 

1.58 E+03 

7.90 E+09 

4.18 E+08 

8.30 E+01 

2.66 E+O 

4.61 E+ll 

1.10 E-01 

2.64 E+09 

R (83182 1 Comments 

1.01 - 
0.65 - 
1.34 - 
0.50 - 
1.22 

0.11 - 
0.56 - 
1.84 Higher beam power a t ta ined  

i n  1983 than i n  1982. 

3.14 - 
14.5 More water l e a k s  experienced 

i n  t h e  t a r g e t  and beam s t o p  
areas  i n  1983 than i n  1982. 
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ATTACHMENT I1 

1983 COMIROL CODES AND REFERENCE LOCATION IDENT. DOE FORM F-5821.1 (Rev. 11-80) 



1983 CONTROL AND REFERENCE LOCATION IDENT. DOE FORM F-5821.1 (Rev. 2-24-84 

HSE-1 
I.D. DOE I.D. 
7 

001 ALDEA-009-001 
' 002 ALDE7-016-002 

003 ALDE7-016-001 
004 ALDEB-029-002 
005 ALDEB-029-001 

006 ALDEB-029-012 
007 ALDEB-029-013 
008 ALDEB-029-003 
009 ALDEB-029-004 
010 ALDEB-029-014 

011 ALDEB-029-015 
012 ALDEB-029-006 
013 ALDEB-029-005 
014 ALDEB-029-016 
015 ALDEB-029-017 

01 6 
017 
01 8 
019 
020 

021 
022 
023 
02 4 
025 

026 
027 
028 
029 
030 

03 1 
032 
033 
034 
035 

036 
037 
038 
039 
04 0 

ALDEB-029-007 
ALDEB-029-008 
ALDEB-029-018 
ALDEB-029-019 
ALDEB-029-010 

ALDEB-029-009 
ALDEB-029-020 
ALDEB-029-021 
ALDEB-029-011 
ALDEB-029-011 

ALDEB-029-011 
ALDE8-034-001 
ALDE2-035-001 
ALDE3-066-001 
ALDE3-066-002 

ALDE3-066-003 
ALDE3-066-004 
ALDE3-066-005, 
ALDE3-066-006 
ALDE4-102-001 

ALDE5-141-001 
ALDE5-141-002 
ALDE5-141-003 
ALDE6-002-001 
ALDE6-003-001 

Narrative Description Nuclide 

TA2-9, Omega Stack AR-4 1 
TA3-16, Van De Graaff, FE-14 H-3 
TA3-16, Van De Graaf, FE-16 H-3 
TA3-29, North Stack, Wing 2, FE-14 Pu 
TA3-29, South Stack,. Wing 2, FE-15 Pu 

TA3-29, South Offices, Wg. 2, Room Air, FE-17 Pu 
TA3-29, North Offices, Wg. 2, Room Air, FE-18 PU 

TA3-29, North Stack, Wing 3, FE-20 0-235 
TA3-29, South Offices, Wg. 3, Room Air, FE-21 PU 

TA3-29, South Stack, Wing-3, FE-19 Pu 

TA3-29, North Offices, Wg. 3, Room Air, FE-22 u-235 

TA3-29, North Offices, Wg. 4, Room Air, FE-26 0-235 
TA~-29, South Offices, Wg. 4, Room Air, FE-27 u-235 - 

TA3-29, North Stack, Wing 4, FE-23 u-235 
TA3-29, South Stack, Wing 4, FE-24 U-235 

TA3-29, South Stack, Wing 7, FE-33 
TA3-29, South Offices, Wg. 7, Room Air, FE-34 
TA3-29, North Offices, Wg. 7, Room Air, FE-35 
TA3-29, Wing 9 Stack, FE-44, 45, 46 
TA3-29, Wing 9 Stack, FE-44, 45, 46 

TA3-29, Wing 9 Stack, FE-44, 45, 46 
TA3-34, Cryogenics, FE-52 
TA3-35, West Stack, FE-1 €E-2 
TA3-66, NW Stack, FE-8 
TA3-66, NE Stack, FE-9 

TA3-66, SE Stack, FE-10 
TA3-66, North Stack, FE-13 
TA3-66, West Central Stack, FE-24 
TA3-66, NW Corner Stack, FE-26 . 
TA3-102, Main Stack, FE-20 

Pu 
Pu 
Pu 
Pu 
Pu 

Pu 
Pu 
Pu 
Pu 
MF P 

1-131 
H-3 
U-235 
U-235 
U-235 

U-235 
0-238 
U-238 
U-238 
U-238 

TA3-141, North Stack, FE-6 U-238 
TA3-141, NW Stack, FE-9 U-238 
TA3-141, SW Stack, FE-10 U-238 
TA21-2, East Stack, Rm. Air, FE-2 Pu 
TA21-3, East Stack, Rm. Air, FE-2 PU 

Y 



c 

04 1 
042 
043 
044 
045 

046 
047 
04 8 
04 9 
050 

05 1 
052 
053 
054 
055 

056 
057 
058 
059 
060 

061 
062 
063 
064 
065 

066 
067 
06 8 

c 069 
070 

07 1 
072 
073 
074 
075 

076 
077 
07 8 

. 079 
080 

081 
0 82 
083 
084 
085 

ALDE6-003-002 
ALDE6-003-003 
ALDE6-003-004 
ALDE6-004-001 
ALDE6-004-002 

ALDE6-004-002 
ALDE6-004-003 
ALDE6-005-002 
ALDE6-150-001 
ALDE6-257-002 

ALDE 6-324-00 1 
ALDE6-209-001 
ALDEK-086-001 
ALDEL-002-002 
ALDEL-007-005 

ALDEL-007-002 
ALDEL-007-004 
ALDEO-004-017 
ALDEP-001-001 
ALDEP-0 0 1 -0 0 1 

ALDEP-001-002 
ALDEP-001-002 
ALDEP-001-003 
ALDEP-001-003 
ALDEP-001-004 

ALDEP-001-004 
ALDEQ-031-005 
ALDER-001-001 
ALDER-00 1-00 1 
ALDER-001 -002 

ALDER-00 1-002 
ALDER-001-007 
ALDER-001-007 
ALDER-001-003 
ALDER-001 -003 

ALDER-001-004 
ALDER-001-004 
ALDER-001-005 
ALDER-001 -005 
ALDER-001-006 

. ALDER-00 1-006 
ALDET-001-001 
ALDET-001-001 
ALDET-001-002 
ALDET-001-002 

TA2l-3, West Stack, Rm. Air, FE-1 
TA2l-3, Main Stack, FE-6 
TA21-3, Process Area 313, FE-1 
TA21-4, Room Air Stack, FE-2(W) 
TA21-4, Hot Cell Stack, FE-1 

TA21-4, Hot Cell Stack, FE-1 
TA21-4, Main Stack, FE-3 
TA21-5, West Stack, Rm. Air, FE-2 
TA21-150, Room Air Stack, FE-1 
TA2 1-257 , FE-4 

TA21-324, Process Exhaust Stack, FE-1, FE-2 
TA21-209, Stack, FE-10 
TA33-86 , Stack , FE-6 
TA35-7, South Stack, FE-2 
TA35-2, FE-H-1 

TA35-7, SE Stack, FE-7 
TA35-7, SE Central Stack, FE-8 

TA43-1, FE-9 (No stack. Wall exhaust) 
TA43-1, FE-9 (No stack. Wall exhaust) 

TA41, FE-17 

TA43-1, FE-10 (No stack. 

TA43-1, FE-12 (No stack. 

TA43-1, FE-34 (No stack. 

TA43-1, FE-10 

TA43-1, FE-12 

TA43-1, FE-34 
TA46-31, FE-41 
TA48-1, South Stack, FE- 
TA48-1, South Stack, FE- 

Wall exhaust) 

Wall exhaust) 

Wall. exhaust 1 

1, 12, 13 
1, 12, 13 

TA48-1, North Stack, FE-15, FE-16 

TA48-1, North Stack, FE-15, FE-16 
TA48, FE-18 
TA48, FE-18 
TA48-1, Hot Cell Stack, FE-38, FE-40 
TA48-1, Hot Cell Stack, FE-38, FE-40 

TA48-1, Core Wing Stack, FE-45, FE-46 
TA48-1, Core Wing Stack, FE-45, FE-66 
TA48-1, Alpha Wing Stack, FE-51 
TA48-1, Alpha Wing Stack, FE-51 
TA48-1, NE Stack, FE-54 

TA48-1, NE Stack, FE-54 
TA50-1, NE Stack, FE-1 
TA50-1, NE Stack, FE-1 
TA50-1, SE Stack, FE-2 
TA50-1 , SE Stack, FE-2 

Pu 
U-235 
U-235 
Pu 
Pu 

MF P 
0-235 
Pu 
Pu 
Pu 

Pu 
H-3 
H-3 
H -3 
Pu 

Pu 
Pu 
H -3 
Pu 
P-32 

Pu 
P-32 
Pu 
P-32 
Pu 

P-32 
U-238 
U-235 
MFP 
Pu 

MFP 
Pu 
MFP 
U-235 
MFP 

Pu 
MF P 
Pu 
MFP 
Pu 

MFP 
Pu 
MFP 
Pu 
MFP 



086 ALDET-OO 1603 
087 ALDET-001-003 
088 ALDET-001-004 
089 ALDET-001-004 

' 090 ALDET-001-009 

09 1 
092 
093 
094 
095 

096 
097 
098 
099 
100 

101 
102 
103 
104 
105 

106 
107 
108 
109 
110 

1 1 1  

ALDET-001-009 
ALDET-001-005 
ALDET-001-005 
ALDET-001-010 
ALDET-001-010 

ALDET-001-006 
ALDET-001-006 
ALDET-001-007 
ALDET-001-008 
ALDEW-053-005 

ALDEW-053-001 
ALDE9-054-001 
ALDE9-054-0,02 
ALDEl -055-00 1 
ALDE 1-055-002 

ALDE1-055-002 

TA50-1, South Stack, FE-3 
TA50-1, South Stack, FE-3 
TA50-1, FE-4 
TA50-1, FE-4 
TA50-1, Room 60, FE-6 

TA50-1, Room 60, FE-6 
TA50-1, FE-17 
TA50-1, FE-17 
TA50-1, FE-27 
TA50-1, FE-27 

Pu 
MF P 
Pu 
MF P 
Pu 

MFP 
Pu 
MFP 
Pu 
MF P 

TA50-37, TDF Stack, FE-1 
TA50-37, TDF Stack, FE-1 
TA50-69, SRF Room, FE-1 (New in 1982) 
TA50-69, SRF Process, FE-3 (New In 1982) 
TA53, WNR, FE-2 

TA53, WNR, FE-2 
TA53, WNR, FE-2 
~ ~ 5 3 ,  Main Stack, FE-3 

~ ~ 5 3 ,  Main Stack, FE-3 
TA53, Main Stack, FE-3 

TA53, D Wing, FE-16 
TA54, Room Exhaust, FE-1 
TA54, Process Exhaust, FE-2 
TA55, North Stack, FE-15 
TA55, South Stack, FE-16 

TA55, South Stack, FE-16 

. Pu 
MFP , 
Pu 
Pu 
W M A P  

'P/MAP 
H-3/V 
G/MAP 
P/VAP 
H-3/V 

P/VAP 
Pu 
Pu 
Pu 
Pu 

H-3 



I 

1. 

2. 

3. 

3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 

3.9 
3.10 
3.11 
3.12 

3.8 

Notes on Changes To Control and Reference Location 

On O c t o b e r  7 ,  1983 two m o n i t o r i n g  p o i n t s  were d e l e t e d  b e c a u s e  
o p e r a t i o n s  ceased. (HSE-1 Data base I.D. w i l l  vary from year  t o  
year  depending on add i t ions  and d e l e t i o n s ) .  

1.1 ALDE6-002-002, TA21-2, West Stack,  Room Air, FE-1, Pu 

1 . 2 ALDE6-257-001, TA21-257 , Pug M i l l  , FE-6 , Am-24 1 

During 1983 two monitoring p o i n t s  were added because of new 
ope ra t ions .  

2.1 ALDET-001-009, TA50-1 Rm 60 Re t r i evab le  Waste P r e t r e a t m e n t  
Am-241 Plan t  FE-6. 

2.2 ALDET-001-010, TA50-1 Room and Hood Exhaust New Decon Area, 
FE-27. 

A s  a r e s u l t  o f  t h e  survey ques t ionna i r e  t h e  fol lowing changes were 
made,during CY 1983 o r  a t  t h e  s t a r t  of CY 1984. 

TA3-16 (FE-H-1 became FE-14). 
TA3-16 (FE-H-2) became FE-16). 
TA21-3, Main Stack (FE-1 became FE-6). 
TA21-3 , FE-1 ( I n c i n e r a t o r  Stack became Process  Area Stack.  1 
TA21-4, (South Stack,  FE-1 became Main S tack ,  FE-3). 
TA41, (FE-4 became FE-17). 
TA43, (FE-11 became FE-12). 
TA43, (FE-12 becamd FE-34). 
TA46-31 (FE-43 became FE-41). 
TA50 (FE-18 became FE-17). 
TA54 FE-1 (Main Stack became Room Exhaust). 
TA-54 FE-2 (Room Air Exhaust became Process  Exhaust). 

STACKS WITH OPERATIONS CURRENTLY DORMANT ( N O  RADIOACTIVITY)  

ALDED-021-001 TA-9-21, East  Stack. 
ALDEW-053-004 TA-53, South Stack,  FE-14. 
ALDEP-001-005 TA-43-1, FE-14 h FE-16 
ALDEP-001-006 TA-43-19 FE-24 
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I '  
memorandum Los Alamos National Laboratory I Los Alamos,New Mexico 87545 

TO. Tom hnderson,  Group k a d e r ,  MS K490 DATE: February 19, 1986 

FROM. Allen i a t i o n  Protection MAIL STOPITELEPHONE: P229/7-5296 
Group Leader 

SYMBOL HSM-FG-~ 

A summary of CY85 radioactive airborne e f f luent  releases and a l ist ing of 
control codes and reference ident i f ica t ion  da ta  f o r  1985 is attached. 
Also Included f o r  each s tack is a ,completed copy of FORM DOE F-5821.1 f o r  
your review and transmittal t o  the WE. Two sampling/release points were 
added during CY1985. 

?he additions are: 

1. ALDE7-016-003; TA3-16, Fe-9, (Van  de G r a a f )  
2. ALDE3-040-001; TA3-40, Fe-1 (my.  Bldg. Calib. Lab) 

AMV: FG :ac 

Attachments: I -CY85: Summary of IDS Alamos Airborne Release 
I1 -Codes + Ref. Lmation Ident. for Stacks 
I11 -CY85 DOE F-5821.1 Fbrm f o r  each Stack 

Xc: J. G r a f ,  HSE-1, lyzs P229, w/att. I 
J. Gallimore, HSE-1, MS P229, w/att. I 
J. Miller, HSE-11, MS H815, w / a t t .  I 
R. Stafford,  HSE-10, MS E503, w/att. T: 
D. Vasil ik,  HSE-1, Fzs F692, w/att. I 
HSE-1 Stack Release File w / a t t .  I (Formerly Form 789'1: H-1 File) 

' F. Guevara, HSE-1, MS P229, w/att. I 
HSE-1 Nuclide Inventory F i l e  w/att. I (Group Office) 
File 



ATllACHMENT I 

I13s AIAMOS FACILITIES RADIOACTIVE 

AIRBORNE EFFLUENT RELEASE SUMMARY 

FOR CY 84 

Prepared by: Frank Guevara, HSE-1 

Date: February 15, 1985 



AIRBORNE EFFLUENT RELEASE S U M Y  

CY 84 

CONTENTS 

Part 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Description 

Total Release Summary by Nuclide 

Plutonium Releases by Facility 

Uranium Releases by Facility 

Mixed Fission Product Releases by Facility 

Tritium Releases by Facility 

Miscellaneous Releases by Facility 

Comparison of 1983 and 1984 Stack Releases 
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PmT 1. CY 84 TDTAL IxlS ALAMOS AIRBORNE RELEASES 

SUMMARY OF ACTIVITY DISCHARGED BY ISOTOPE 

PU 
U-235 
U-238 
MFP 
G / W  
p/vAp 
1-131 
AR-4 1 
H-3 
P-32 

= 1.37 E+02 
= 1.06 E+03 
= 1.30 E+02 
= 1.61 E+03 
= 7.34 E+11 
= 2.50 E+09 
= 7.30 E+01 
= 3.35 E+08 
= 1.48 E+10 
= 3.29 E+01 

MICROCURIES 
MICROCURIES 
MICROCURIES 
MICROCURIES 
MICROCURIES 
MICROCURIES 
MICROCURIES 
MICROCURIES 
MICROCURIES 
MICROCURIES 

NOTES : 

1. G / W  DENOTES GASEOUS MIXED ACTIVATION PRODUCTS;C-11,N-13,0-15, I 

0-14, AND AR-41. 

2. P/VAP DENOTES PARTICULATE AND/OR VAPOR ACTIVATION PROWCTS. 

3. MFP DENOTES MIXED FISSION PROCUC?S. 

4. PU VALUES CONTAIN INDETERMINANT TRACE OF AM-241 A DECAY PRODUCT OF 
PU-241. I 



PAQT 2. CY 84 LOS ALAMOS AIRBORNE PLUTONIUM RELLGES BY FACILITY 

I TOTAI, 
I STACK HICROCURIES 
I LOCATION I D  DISCHARGED 

% 
TA3-29 FE-14 0.2% 5 1 9 2  E-01 
TA3-29 FE-15 0. OcL st10 E-02 
TA3-29 FE-17 0.0 0 A 5600 E-03 
TA3-29 FE-18 a . 0 3 2  8e30 E-02 

1 * 0 8  E t 0 2  TA3-29 FE-19 YO.& 
TA3-29 FE-21 0.070 2 37 FO'1---- 
TA3-29 FE-28 0.590 l o 5 6  
TA3-29 FE-29 /, / o  2 * 9 1  
Tk3-20 FE-30 8 . o a 3  7 * 1 0  E902 
TA3-29 FE-31 0.057 1 * 5 1  E-01 
TA3-29 FE-32 0.033 9 e 8 0  E-02 
TA3-29 FE-33 0. O q a  2 t 4 3  E-01 
TA3-29 FE-34 0, O a ?  7 e 1 0  E-02 
TA3-29 FE-35 0.052 d , ~ 3  l a 3 8  E-01 
TL7-79 FE-441-45,-444 A . 1 U  - 01 
T l i 2 1 - 3 3 3 ( 2 ~ ) t F E - 1 ~ / 0 0 3  9 t 3 9  E-01 
T k 2 1 - 3 1 9 ( 3 E ) ? F E - l  4 . 3 3  4e24  
T A i 1 - 3 1 3 ( 3 H ) r F - 2  A 4 3  1 t 4 5  
T k 2 1 - 3 1 4 ( 4 W ) ~ F E - 7  2, 8 9  2 t 5 7  
TA21-4(HC) PFE-1 O .  / 8 l a 5 3  E-01 
T A ~ ~ - ~ I S ( S W ) T F E - J  3. "5' 3 * 0 7  

T A 5 1  2571FE-4 0 ,  5 7  5 * 0 3  E-01 

- __ 

Tk2'1 1ISOvFE-1 d. 2Y 2 * 1 1  E-01 

TOTAI, 
HL O F  A I R  
DISCHARGED 

2.36 E t 1 4  
6 * 7 2  E t 1 4  
1 * 2 8  E t 1 4  
l e 4 8  E t 1 4  

_. 6t07- - E+14 
l e 3 9  E t 1 4  
3e87 E t 1 4  
8.30 E t 1 4  
9 * 1 0  E t 1 3  
l e 3 9  E t 1 4  
3.14 E t 1 4  
7 * 4 1  E t 1 4  
l e 4 8  E t 1 4  
9.10 E t13 ,  
I t 4 0  E t 1 5  
1 - 9 5  ES14 
2 * 3 4  E814 
2 * 8 7  E t 1 4  
2 * 1 4  E t 1 4  
2.95 E t 1 3 -  
3 * 3 9  E t 1 4  
2 t 3 8  Et14 
2 t 5 2  E t 1 3  

- I  T k 2 1  324,FE-1 4' 75 4,73 2 + 1 0  E t 1 4  
TA315-7: FE-2 0, / 3- 3 * 1 3  E-01 2e48 E t 1 4  
TA35-7 FE-7 0. 0 3  7 9 * 7 0  E-02 5e11 E t 1 3  

11443 FE-34 3 t 2 8  E - O l 6 : L b  2.98 E t 1 4  
TA48 FEJ5 1 e99 7 t 9 3  E t 1 4  
Tk48 FE-18 01 0 0 2  2 .00  E-03 2e39 'E t12  
TA48 FE-45946 0831 5 * 4 7  E-01 7.87 E t 1 4  
T k 4 8  FE-51 C,OO 2. 3eOO E-03 2 t 1 4  E t 1 3  
TA40 FE-54 0.00 b 1 *oo  E-02 9.10 E+13 
TA50: FE-1 (7. KZ3' 1 e36 3 t 4 9  Et14 - - -  
T A 5 0  FE-2 8 ,  h 9  
TkSO FE-3 0, O /  
TA50 FE-25 0. / /  
TASO FE-6 - 0 -  

TASO FE-17 0. 0 8 2  
1 A - A  FE-27 G* 19  
TASO-37: FE-1 - u 4 

TA50-69: FE-1 0, 00.5 
Tk50-69 FE-3 C.od5' 
Tk544: R f l  EXH FE-1 C.Oab 

l e 6 2  
2 t 5 0  E-02 
2e40  E-02 
OIOO 
l e 9 3  E-01. 
4.26 E-01 
6 . 0 0  
1 * o o  E-02 
9tOO E-03 
2930 E-02 

6424 E t 1 4  
4e62 E t 1 3  
5 * 3 4  E913 
1 * 5 1  E t 1 1  
2e82 E t 1 3  
1.50 E t 1 4  
2 * 1 4  E+14 
1.48 E t 1 3  
1.48 E t 1 3  
1125 E t 1 3  

Tk'i4: PROCESS FE-2 - 0 -  O + O O  5 * 6 6  E t 1 2  
4.48 E-01 2t48 E t 1 4  

- 
, TA55:N/S FE-15 0,ZO 

TASS S/S FE-16 C 8 3 b  5188 E-01 3 t 2 0  E t 1 4  

3 TOTAL PU REL,EASEE: 137 pCi 

AVERAGE 
HICROCURIES 

PER HI- 

2 * 5 0  €-I5 
7nJ9 E-17 
3 . 8 6  E-17 
Sa59 E-16 

l e 7 6  E-15 
4t05 E-15 
3 0 5 1  E-15 
7.80 E - 1 6  
1608 E-15 
3 * 1 2  E-16 
3 * 2 8  E-16 
4 * 7 8  E-16 
l e 5 2  E-15 
4.38 E-16 
4 * 7 1  E-15 
1898 E-14 
3 t 0 7  E-15 
1 * 2 0  E-34  
5 * 1 8  E-15 
9 t 0 6  E-15  
9 * 6 6  E-16 
l e 9 9  E-14 
2.01 E-14 
l e 2 6  E-15 
l e 9 0  E-1's 
2 t 3 9  E-16 
l e 8 0  E-15 
4 * 3 1  E-16 
5 * 9 3  E-16 
1.10 E-15 
2e51  E-15 
8.36 E-16 
6e95 E-16 
1.40 E-36 
l e 1 0  E-16 
3 t 8 9  E-15 
2e61  E-15 
5e40 E-16 
4949 E - 1 6  
oeoo 
6 e 8 4  E-15 
2.92 E-15 
0.00 
6 * 7 4  E-16 
he06 E-16 
l e 8 3  E-15 
o * o o  
l e 8 1  E-15 
1683 E-15 

_ _  1 *57  E-13 

P R I N C I P A L  
ISOTOPE 

PU 
PU 
PU 
P U  
PU . 
PU 
F U  
PU 
PU 
PU 
PU 
PU 
PU 
F U  
PU 
PU 
PU 
PU 
PU 
F U  
PU 
PU 
F U  
FU 
F U  
PU 
F U  
F U  
P IJ 
F U  
F U  
PU 
F U  
PU 
F U  
PU 
PU 
PU 
Pll 
F U  
F U  
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 



PART 3 .  CV 84 LOS ALAMOS AIRBORNE URANIUM RELEASEE BY FACILJTY - 

I T O T A L  
I STACK MICROCURIES 
I L O C A T I O N  8 ID D I SCH ARGF: D 

TA3-29 FE-20 0, / b  3 t 8 3  
Tk3-29 FE-22 0.01 $' 3 t 4 4  E-01 
TA3-29 FE-23 /, 9 /  4 t 7 9  E t 0 1  
TA3-29 FE-24 0 ,  83 2 ' 0 4  E t 0 1  
TAS-29 FE-26 Or 0 0  ') l e 5 6  E-01 
TA3-29 FE-27 0 ,  80 9 2 t 0 4  E -01  
TA3-3'3 FE-1 7-2 0, 1 4 t 3 9  
TA3-66 FE-10 C, 2 5  5t96 
TA21-3(HATN)rFE-6 / / 4  9.50 E t 0 2  

TA21-4(MATN)rFE-3 4.99 3 t 9 4  E t 0 1  
TA48-1: F E l l  1q32 
TA48 FE-40 1.50 E-02 

TOTAL U-235 ' ELEXSED: 1,060 vCi 

TA3-66 FE-8 0.25 
Tk3-66 FE-9 3. 31P 
TA3-66 FE-13 / - O f  
TA3-66 FE-24 CI  0 1  
TA3-66 FE-26 0. @ 4 3  
TA3-102,FE-20 Q. O?L/  
TA3-331rFE-6 Q. ~ 1 3  
TA3-141.rFE-9 0 .  a % /  
TA3-141 rFE-10 0.  0 at' 
Tk46: FE-41 0 ,  d o /  

6.10 
9 t 2 7  E t 0 1  
2 t 5 5  E t 0 1  
3 * 9 2  E-01 
1.15 
2 t 3 2  
3.48 E-01 

' 2 t 0 0  
S t 9 1  E-01 
5.10 E-02 

TOTAL U-238 RELEASED: 130 llCi 

TOTAL 
NL O F  A'IR 
D I S C H A R G  E D 

S t 4 8  E t 1 4  
9.10 E+13 
2 t 8 3  E t 1 4  
5 t 4 2  E t 1 4  
1413 E t 1 4  
l e 2 7  E t 1 4  
3 ' 0 5  E t 1 4  
2 t 2 9  E t 1 4  
2.53 E t 1 4  
4 t 2 6  E t 1 2  
4.05 E t 1 4  
9 t 4 5  E t 1 4  
4.63 E t 1 3  

2.39 E t 1 4  
7 t 3 8  E t 1 4  
4.92 E t 1 4  
3.76 E t 1 3  
1 .25  E t 1 3  
6 . 9 9  E t 1 3  
1.37 E+14 
4.42 E t 1 4  
2.40 E t 1 4  
l e 9 7  E t 1 3  

AVERAGE 
H l C R O C l J R T E S  

PER HI- 

6 r 9 9  E-1.5 
3 t 7 8  E-15 
1 t 6 9  E-13 
3.78 E-14 
i t 3 7  E-19 
1.60 E-15 
1 t 4 4  E-14 
2 t 6 0  E-14 
3 t 7 5  E-12 
2630 E-13 
9973 E-1.4 
l e 4 1  E-15 
3 t 2 3  E-16 

2.78 E-14 
1626 E-13 
5.19 E-14 
l e 0 4  'E-14 
9 + 1 3  E-14 
3 t 3 2  E-14 
2 t 5 3  E-15 
4 t 5 3  E-15 
2 t 4 5  E-15 
2.58 E-15 

PRINCTPAL 
ISOTOPE 

U-235 
u-235 
U-235 
u-235 
U-235 
U-235 
U-235 
U-235 
u-235 
u-235 
u-235 
U-235 
u-235 

U-238 
u-238 
U-238 
U-238 
U-238 
U-238 
u-238 
IJ-238 
U-238 
u-238 

GRAND 7xyTAL U T,E!,EA,?E;D: 1,150 UCi 



' PART 4. CY 84 IDS ALAMOS AIRBOIUE MIXED FISSION PRODUCT RELEASES BY FACILITY 

I TnTAL 
I STACK HICROCURIES 
I LOCATION $ ID DISC,HARGED 

TA5-29 FE-449-459-46 S e i 5  E t 0 1  
TA21-4(HC)rFE-1 3.14 Eo01 
T A M - 1 1  FE11 l e 4 2  E t 0 2  
T A 4 8  FE1S 4.36 E t 0 1  

. TA48 FE-18 9.30 E002 
TA48 FE-40 2.58 E t 0 2  
TAJ8 FE-45946 l e 1 2  E t 0 3  
TA48  FE-51 7633 E001 
TA48  FE-34 1 e 5 9  
TASO: FE-1 3.62 
TASO FE-2 4.27 
T A 3 O  FE-3 3e40 E002 
TA30 FE-25 l e 9 5  E-01 
TASO FE-6 0.00 
T A M  FE-17 3e40 E-02 
TASO FE-27 6.12 .E-O1 
TkSO-37: FE-1 1.33 E-01 

TOTAL 
ML OF A I R  
DISCHARCiFb 

1.40 E t 1 5  
2.93 E t 1 3  ' 

9343  €t14 
7.93 E t 1 4  
2e39 E t 1 2  
4.63 E t 1 3  
7e87 E t 1 4  
2e14 E t 1 3  
9110 E t 1 3  
3.49 E t 1 4  
6.24 E t 1 4  
4e62 E t 1 3  
5134 E t 1 3  
l e 5 1  E t 1 1  
2.82 E+13 
l e 5 0  E t 1 4  
2.14 E t 1 4  

AVERAGE 
M I C R O C U R I E S  

PER Hi, 

0.96.E-14 
l e 0 6  E014 
1.31 E-13 
3.30 Ea14 
3697 Em14 
5157 €012 
l e 4 2  f a 1 2  
3e42 Em14 
l e 7 3  €014 
l e 0 4  E-14 
6.85 E-13 
7.315 E016 
3.65 E-15 
0 . 0 0  
1.21 E-15 
4t06 E-15 
6923 E-16 

XYI"AL MFP RELEASED: 1,610 pCi 

PART 5 .  CY 84 E ALAMOS AIRBORNE " I U M  RELEASES BY FlrCIUTY 

1 TOTAL TOTAL 
I STACK MICROCURIES HL OF l l I R  
I LOCATION 8 ID DISCHARGED DISCHARGED 

TA3-16 FE-14 
TAi3-16 FE-16 

Be12 E t 0 8  b.& 2e51 E t 1 3  
9 t 6 5  E t 0 8  319 B e 4 5  E t 1 2  

TA3-34 FE-26 1 e37 E t 0 7  Of /3 1 e74 E t 1 3  
TA21-209tDPE)~ F E - I T - ~  Re02 E t O 8 ~ 3 . ~  1696 E t 1 4  
TA21-155N(TSTA)vFE-5 4 e 4 0  E t 0 5 O , O a 7 e 0 6  E t 1 3  

TA35-2:FE-HI 7.83 E t 0 7  O,9/ 9e58 E t 1 2  
TAS9-TSL213 FE1 oeoo - 0 -  3e15 E t 1 3  

TAi33-86 FE-69-11 7,11 E t 0 9  + 3 . y l e 0 8  E t 1 4  

TA39-TSL213 FE5 1.28 E t 0 8  1.50 l e 8 9  E t 1 4  
TA41-4r FE-17 4678 E t 0 9 / 7 a  1.81 E+14 
TA53 WNR FE-2 be03 E t 0 4  l e 9 3  E t 1 4  
TA53 H A I N  Se FE-3 2e69 E t 0 7  2.17 E t 1 4  
TA5S S/S  FE-16 l e 5 2  E t 0 8  3.20 E t 1 4  

AVERAGE 
H I  CROCLlR I ES 

PER ML 

3.23 E-05 
1.19 E-04 
9e02 E-07 
4e09 E-06 
6 t 2 3  E-09 
be57 E-05 
8617 E-06 
oeoo 
6.75 E-07 
2663 E-09 
3413 E-10 
1.29 E-07 
4 r75  E-07 

m A L  H-3 RELEASED: 1 .AB -10 pCi 
NOTE: TA35-2: FE-U WAS DECOMMISSIONED I N  1984. 

TUl-lSSN('ISTA), FE-5 BECAME OPERATIONAL I N  1984. 
T435-TSL,-213 T-1 and E-5 EECAME OPERATIONAL I N  1?!!-?. 

PRINCIPAL 
ISOTOPE 

HFP 
MFP 
MFP 
HFP 
HFP 
MFP 
HFP 
MFP 
HFF' 
MFP 
HFP 
HFP 
MFP 
MFP 
HFP 
MFP 
MFP 

PRINCIPAL 
ISOTOPE 

H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 

5 



PART 6. CY 84 MISCELLRNEOUS Los ALAbES AIRBORNE RELEASE 

STACK 
LOCATION & ID 

TA2-9, OMEGA 

TA3-29, Wing 9 

TA43, FE-9 

lA43, FE-10 

TA43, FE-12 

TA43, - FE-34 
&J ,?3 3 e.cc 4 

TA53, WNR (FE-2) 

TA53, (FE-3) , 

TA53 WNR (FE-2) 
._ -- 

TA53 (FE-3) 

T0T;AL mAL 

DISCHARGED DISCHARGED 
% 

MICROCURIES ML OF AIR 

3.35 E+0835' 1.30 E+13 

7.30 E+OlGlCQLJ1.40 E+15 

2.26 0 .  G'crOf 2.57 E+14 

1.20 2.24 E+14 

2.10 E+01 2.68 E+14 

8.48 2.98 E+14 

1.18 E+08 1.93 E+14 

7.34 E+11 2.17 E+14 

5.52 E+03 1.93 E+14 

2.50 E+O9 2.17 E+14 

AVERAGE 
MICROCURIES 

PER ML 

2.57 E-05 

5.20 E-14 

8.80 E-15 

5.36 E-15 

7.84 E-14 

2.84 E-14 

6.14 E-07 

3.38 E-03 

2.85 E-11 

1.16 E-05 

PRINCIPAL 
. ISOTOPE 

, Ar-41 

1-131 

P.32 

P.32 

P-32 

P32 

G / W  

G / W  

P/VAP 

P/V@ 

NOTES : 

1. A LARGER SOURCE OF Ar-41 (3.08 E+O9 pCi) IS THE G/MAP AT TA-53 FE-3. 

2. G / W  DENOTES GASEOUS MIXED ACTIVATION PRODUCTS WITH THE FOLLOWING 
PRINCIPAL CONSTITUENTS 0-15, 71.8%; 0-14, 2.1%; C-11, 16.0%; N-13, 4.2% 
AND Ar-41, 0.42%. 

3. P/VAP DENOTES PARTICULATE OR VAPOR ACTIVATION PRODUCTS (THE MAIN 
PARTICULATE CONSTITUENT IS 9.55 E+08 pCi OF Au-192 AND THE MAIN VAPOR 
CONSTITUENT IS 1.21 E+O9 pCi OF Hg-195. THIRTY SIX DISTINCT NUCLIDES 
WERE IDENTIFIED. 

4. PU RELEASES INCLUDE AN INDETERMINATE TRACE OF W 2 4 1  A DECAY PRODUCT OF 
PU-241. OPERATIONS AT THE PUG MILL AT TA21 WERE THE PRINCIPAL SOURCE 
OF AM-241 RELEASES AND HAVE BEEN DISCONTINUED. 
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PART 7. COMPARISON OF 983 MI 1984 L E  ALAMOS STACK RELEASES 

F C i  
1983 - R( 84/83) 

/cGci 
1984 - 

Pu 1.11 E+02 1.37 E+02 1.23 

U 

MFP 

H-3 

Ar-41 

1-131 

P-32 

GMAP 

Am-241 

p/vAp 

8.84 E+02 

1.58 E+03 

7.90 E+09 

4.18 

8.30 E+01 

2.66 E+O 

6.39 E+11 

1.10 E-1 

2.64 E+09 

1.19 E+03 1.34 

1.61 E+03 1.02 

1.48 E+10 1.87 

3.35 E+08 0.80 

7.30 E+01 0.88 

3.29 E+01 12.4 

7.34 E+11 1.15 

-- -- 
2.50 E+O9 0.95 

NOTES: 

1. P-32 HAD BEEN INCLUDED AS PART OF THE PU RELEASES IN PREVIOUS YEARS. 

2. GMAP WAS CORRECTED FROM PREVIOUS 4.61 E+11 VALUE IN 1983 TO 6.39 E+11 
TO ACCOUNT FOR A CALIBRATION ERROR DISCOVERED SUBSEQUENTLY. 

3. OPERATIONS AT PRINCIPAL SOURCE OF AM-241 RELERSES \ERE DISCONTINUED IN 
1983. 
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I 1984 CONTROL CODES AND REFERENCE IDCATION IDENT. DOE FORM F-5821.1 (Rev. 11-80) 



1984 C O ~ O L  AND REFERENCE LLUSf"f'ON IDENT. DOE FORM F-5821.1 (Rev. 2-24-84) 

HSE-1 
I.D. 

00 1 
002 
00 3 
004 
005 

006 
007 
008 
009 
010 

- 

011 
012 
01 3 
014 
015 

016 

018 
019 
020 

017 

021 
022 
023 
0 24 
025 

026 
027 
028 
029 
030 

031 
032 
033 
034 
035 

036 
037 
038 
039 
040 

DOE I.D. Nar ra t ive  Descr ipt ion Nuclide 

ALDEA-009-001 TA2-9, Qnega Stack AR-4 1 

ALDEB-029-002 TA3-29, North S tack ,  Wing 2, FE-14 pu 
ALDEB-029-001 TA3-29, South S tack ,  Wing 2, FE-15 pu 

ALDE7-016-002 TA3-16, Van De Graaf, FE-14 H- 3 
ALDE7-016-001 TA3-16, Van De Graaf ,  FE-16 H-3 

ALDEB-029-012 
ALDEB-029-013 
ALDEB-029-003 
ALDEB-029-004 
ALDEB-029-014 

&DEB-029-01 5 
ALDEB-029-006 
ALDEB-029-005 
ALDEB-029-0 16 
ALDEB-029-017 

ALDEB-029-007 
ALDEB-029-008 
ALDEB-029-018 
ALDEB- 0 29 -0 1 9 
ALDEB-029-010 

ALDEB-029-009 
ALDEB- 0 2 9- 0 2 0 
ALDEB-029-021 

TA3-29, South Of f i ces ,  WJ. 2, Rrxm A i r ,  FE-17 Pu 
TA3-29, North Off i ces ,  Wg. 2, Room A i r ,  FE-18 Pu 
TA3-29, South S tack ,  Wing 3, FE-19 pu 
TA3-29, North S tack ,  Wing 3, FE-20 U-235 
TA3-29, South O f f i c e s ,  Q. 3, Rocm A i r ,  FE-21 Pu 

TA3-29, North Of f i ces ,  \a. 3, Room A i r ,  FE-22 U-235 
TA3-29, North S tack ,  Wing 4, FE-23 U-235 
TA3-29, South Stack,  Wing 4 ,  FE-24 U-235 
TA3-29, North O f f i c e s ,  WJ. 4, Roan A i r ,  FE-26 U-235 
TA3-29, South O f f i c e s ,  Wg. 4, Room A i r ,  FE-27 U-235 

7313-29, South S tack ,  Wing 5, FE-28 pu 
TA3-29, North S tack ,  .Wing 5, FE-29 Pu 

TA3-29, North S tack ,  Wing 7, FE-32 m 
TA3-29, South S tack ,  Wing 7, FE-33 Pu 

TA3-29, North Of f i ces ,  WJ. 5, Roan Air, FE-30 PU 
TA3-29, South Of f i ces ,  bQ. 5, Room A i r ,  FE-31 Pu 

TA3-29, South O f f i c e s ,  Q. 7, R o a n  A i r ,  FE-34 Pu 
TA3-29, North Of f i ces ,  Wg. 7, R o a n  A i r ,  FE-35 & 

ALDEB-029-011 TA3-29, Wing 9 Stack ,  FE-44, 45, 46 
ALDEB-029-011 TA3-29, W i n g  9 Stack ,  FE-44, 45, 46 

ALDEB-029-011 TA3-29, Wing 9 Stack ,  FE-44, 45, 46 
ALDE8-034-001 TA3-34, Cryogenics, FE-26 
ALDE2-035-001 TA3-35, West Stack ,  FE-1, FE-2 
ALDE3-066-001 TA3-66, NW Stack ,  FE-8 

-, 

ALQE3-066-002 TIU-66, NE Stack, FE-9 

ALDE3-066-003 TA3-66, SE Stack, FE-10 
ALDE3-066-004 TA3-66, North S tack ,  FE-13 
ALDE3-066-005 
ALDE3-066-006 TA3-66, NW C o r n e r  S tack ,  FE-26 
ALDE4-102-001 TA3-102, Main Stack ,  FE-20 

TA3-66, West C e n t r a l  Stack, FE-24 

ALDES-141-001 TA3-141, North S tack ,  FE-6 
ALDE5-141-002 TA3-141, NW Stack, FE-9 
ALDE5-141-003 TA3-141, SW Stack ,  FE-10 

Pu 
MFP 

1-131 
H-3 
U-235 
U-235 
U-235 

U-235 
U-238 
U-238 
U-238 
u-238 

U-238 
U-238 

U-238 
ALDE6-002-001 TA21-313(2E) East Stack, Rn. A i r ,  FE-1 pu 
ALDE6-003-001 TA21-314(3E) East Stack, h. Air, FE-1 Pu 



04 1 
042 
043 
-044 
045 

046 
047 
048 
049 
050 

051 
052 
053 
054 

, 055 

056 
057 
058 
059 
060 

061 
062 
063 
064 
065 

066 
067 
068 
069 
070 

071 
072 
073 
074 
075 

07 6 
077 
078 
079 
08 0 

08 1 
082 
083 
084 
085 

ALDE6-003-002 
ALDE6-003-003 
ALDE6-003-004 
ALDE6-004-001 
ALDE6-004-002 

ALDE6- 004-002 
ALDE6-004-003 
ALDE6-005-002 
ALDE6-150-001 
-6-257-002 

ALDE6-324-001 
ALDE6-209-001 
ALDE6-155-001 
ALDEK-086-001 
ALDEL-002-002 

ALDEL-213-001 
ALDEL-213-002 
ALDEL-007-005 
ALDEL-007-002 
ALDEL-007-004 

A L D D O  04-0 17 
ALDEP- 00 1-00 1 
ALDEP-001-001 
ALDEP-001-002 
ALDEP-001-002 

ALDEF-0 0 1-00 3 

ALDEP- 00 1 - 004 
ALDEP-001-004 
ALDEQ- 0 3 1 - 0 0 5 

~ ~ ~ ~ ~ - 0 o i - 0 0 3  

ALDER-001-001 
ALDER-001-001 
ALDER-001-002 
ALDER-001-002 
ALDER-001-007 

ALDER-001-007 
ALDER-001-003 
ALDER-001-003 
ALDER-001-004 
ALDER-001-004 

ALDER- 0 0 1 - 00 5 
ALDER-001-005 
ALDER-001-006 
ALDER-001-006 
ALD€-r-0 0 1 -0 0 1 

TA21-313(3W), West S t a c k ,  Fm. A i r ,  FE-2 
TA21-3, Main S t a c k ,  FE-6 
TA21-3, Process Area, FE-1 
TA21-314(4W), R o a n  A i r  S t a c k ,  FE-7 
TA21-4, H o t  Cell S t a c k ,  FE-1 

TA21-4, H o t  Cell S t a c k ,  FE-1 
W1-4, Main S t a c k ,  FE-3 
TA21-315(515), \Jest S t a c k ,  Fm. A i r ,  FE-1 
TA21-150, Roam A i r  S t a c k ,  FE-1 
TA21-257 1 FE-4 

TA21-324, Process Exhaus t  S t a c k ,  FE-1 
TA21-209, S t a c k  , FE-1 ,-lo ,-12 
TA-21-15SNt ETA, FE-5 ( N e w  i n  84) 
TA33-86, S t a c k ,  FE-6,-11 
TA35-2, FE-H-1 (Stopped in e:) 
TA35-TSL 213, Fe-1 Target Fab (New i n  84) 
TA35-EL 213, FE-5 Target Fab (New i n  84) 
TA35-7, S o u t h  S t a c k ,  FE-2 
TA35-7, SE S t a c k ,  FE-7 
TA35-7, SE C e n t r a l  S t a c k ,  FE-8 

TA41, FE-17 
TA43-1, FE-9 (No s t a c k .  Wall e x h a u s t )  
TA43-1, FE-9 (No s t a c k .  Rail e x h a u s t )  
TA43-1, FE-10 (No s t a c k .  Wall e x h a u s t )  
TA43-1, FE-10 

TA43-1, FE-12 (No s t a c k .  Wall e x h a u s t )  

TA43-1, FE-34 (No s t a c k .  Wall e x h a u s t )  
TA43-1, FE-12 

TA43-1, FE-34 
TA46-31, FE-41 

TA48-1, South S t a c k ,  FE-11 
TA48-1, S o u t h  S t a c k ,  FE-11 
TA48-1, North S t a c k ,  FE-15 
TA48-1, Nor th  S t a c k ,  FE-15 
TA48, FE-18 

TA48, FE-18 
TA48-1, Hot C e l l  S t a c k ,  FE-40 
TA48-1, Hot Cell S t a c k ,  FE-40 
TA48-1, Core  W i n g  S t a c k ,  FE-45, FE-46 . 

TA48-1, Core Wing Stack, FE-45, FE-46 

TA48-1, Alpha  Wing S t a c k ,  FE-51 
TA48-1, Alpha  W i n g  S t a c k ,  FE-51 
TA48-1, NE S t a c k ,  FE-54 
TA48-1, NE S t a c k ,  FE-54 
TA50-1, NE S t a c k ,  FE-1 

10 

PI1 
U-235 
U-235 
Pu 
Pu 

MFP 
U-235 
Pu 
Pu 
Pu 

PU 
H-3 
H- 3 
H- 3 
H-3 

H- 3 
H- 3 
Pu 
Pu 
Pu 

H- 3 
Pu 
P-32 
Pu 
P-32 

Pu 
P- 32 
Pu 
P-32 
U-238 

U-235 
MFP 
Pu 
MFP 
Pu 

MFP 
U-235 
MFP 
P u \  
MFP 

Pu 
MFP 
Pu 
MFP 
Pu 



086 
087 
088 
089 
090 

091 
092 
093 
094 
09 5 

096 
097 
098 

' 099 
100 

101 
102 
103 
104 
105 

106 
107 
108 
109 
110 

111 
112 
113 

ALDET-001-001 
ALDET-001-002 
WET-001-002 
ALDET-001-003 
ALDET- 00 1-00 3 

ALDET-001-004 
ALDET-001-004 
ALDEr-001-009 
ALDm- 0 0 1 -0 0 9 
ALDET-001-005 

ALDET-001-005 
ALDET- 00 1 -0 1 0 
ALDET-001-010 
ALDET-001-006 
ALDET-00 1-006 

ALDET-001-007 
WET-001-008 
ALDEN- 0 5 3-0 0 5 
ALDEWO53-005 
ALDEW-05 3- 005 

ALDEWO 53-00 2 
ALDEW-053-002 
ALDEW-053-002 
ALDE9-054-001 
ALDE9-054-002 

ALDE1-055-001 
ALDEl-0 5 5-0 0 2 
ALDE1-055-002 

TIL50-1, NE Stack, FE-1 MFP 
TA50-1, SE Stack, FE-2 Pu 

TA50-1, South Stack, FE-3 Pu 
TA50-1, South Stack, FE-3 MFP 

TA50-1, SE Stack, FE-2 MFP 

TA50-1, FE-25 
TA50-1, FE-25 
TA50-1, R ~ a n  60, FE-6 . 

TA50-1, R o ~ n  60, FE-6 
TA50-1, FE-17 

TA50-1, FE-17 
TASO-1, FE-27 
TA50-1, FE-27 
TA50-37, TDF Stack, FE-1 
mo-37, TDF Stack, FE-1 

Pu 
MFP 
Pu 
MFP 
m 

MFP 
Pu 
MFP 

t Pu 
MFP 

TA50-69, SRF Roan, FE-1 (New i n  1982) m 
TA53, WNR, FE-2 G / W  
T-3, WNR, FE-2 P / W  

T-0-69, SRF Process, FE-3 (New in 1982) . Pu 

TA53, WNR, FE-2 ' H-3/V 

TA53, Main Stack, FE-3 G / W  
Tz31 Main Stack, FE-3 p/vAp 

Tfi41 Roam Exhaust, FE-1 Pu 
TA54, Process Exhaust, FE-2 Pu 

TA53, Main Stack, FE-3 H-3/V 

TA55, North Stack, FE-15 
m 5 ,  South Stack, FE-16 
Ta5, South Stack, FE-16 

Pu 
Pu. 
H- 3 



NOTES ON CHANGES TD STACK CONTROL AND REFERENCE IDCATIONS 

I. Deletion. mring 1984 the tritium storage glovebox at TA-35 was 
decmissioned and the follwing stack is no longer operative. 

1. ADLEL-002-002 TA-35-2, FE-H1 

11. fie additions during 1984 to cover new operations are the following. 

1. ALDE6-155-001; W1-155, Fe-5 (Tritium Systems Test Assembly) 
2. ALDEL-213-001; TA35-213, FE-1 (Target Fab Facility) 
3. ALDEL-213-002; TA35-213, FE-5 (Target Fab Facility) 

111. As a result of the umrading program the follwing identification 
changes were made during CY 1984. 

1. TA3-34 (FE-52 became FE-26). 
2. TA21-2, FE-2 became TA21-313(2E), FE-1. 
3. TA21-3, FE-2 became TA21-314(3E), FE-1. 
4. TA21-3, FE-1 became TA-21-313(3W), FE-2. 

6. TA21-4, FE-2(W) became TA21-314(W), FE-7. 

8. TA21-324 (FE-1, FE-2 became FE-1). 
9. TA21-209 (FE-10 became FE-1,-10,-12). 
10. TA33-86 (FE-6 became FE-6-11]. 
11. TA48-1 (FE-11,-12,-13 became FE-11). 
12. TA-48-1 (FE-15,-16) became FE-15). 

14. TA50 (FE-4 became FE-25). 

5. TA21-3, Process 313, FE-1 became TA21-3(P), FE-1. 

7.  TA21-5, FE-2 became TA21-315(5W), FE-1. 

13. TA48-1 (FE-38,-40 became FE-40)., 

IV. Stacks with Operations currently brmant (no radioactivity) 

1. ALDED-021-001 TA9-21, East Stack 
2. ALDEW-053-004 TA53, South Stack, FE-14. 
3. ALDEW-053-001 TA53, D Wing, FE-16. 
4. ALDEP-001-005 TA43-1, FE-14,-16. 
5. ALDEP-001-006 TA43-1, FE-24. 
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Los Alarnos National Laboratory, 
Los Alarnos.New Mexico 87545 memorandum 

TO T. Gunderson, HSE-8, MS K490 DATE. March 23, 1987 
G ~ O U D  Leader 

FROM A.  V a l e n t i n e ,  R a d i a t i o n  P r o t e c t i o n  MAILSTOPITELEPHONE. K483/7-5296 
Group Leader  

SYMBOL HSE- 1 -FG-8 

SUeJECT CY86 RADIOACTIVE AIRBORNE EFFLUENT RELEASE SUMMARY 

A summary o f  CY86 radioact ' ive  a i r b o r n e  e f f l u e n t  releases, a l i s t i n g  of 
c o n t r o l  codes ,  and r e f e r e n c e  i d e n t i f i c a t i o n  d a t a  f o r  1986 is a t t a c h e d .  
Also,  i n c l u d e d  f o r  each  s t a c k  is a completed copy of  Form DOE F-5821.1 for 
your review and t r a n s m i t t a l  t o  t h e  DOE. 
added d u r i n g  CY 1986 and f i v e  p o i n t s  were d e l e t e d .  I n  December 1986 
t r i t i u m  e f f l u e n t s  from TSTA were r e p o r t e d  for t h e  f i r s t  t i m e  as e i t h e r  
e l e m e n t a l  form or t r i t i a t e d  water vapor.  The LAMPF t r i t i u m  e f f l u e n t s  h a v e  
always been r e p o r t e d  as t r i t i a t e d  water vapor .  

One s a m p l i n g / r e l e a s e  p o i n t  w a s  

FG: J B  

Attachments: 

I. c186: Summary of Los Alamos Airborne  Emissions.  
11. 1986 Codes and Reference L o c a t i o n  I d e n t i f i c a t i o n  f o r  s t a c k s .  
111. CY86: DOE F-5821.2 Forms 

Cy: J. G r a f ,  HSE-1, MS K483 - w / a t t .  I 
J. Gal l imore ,  HSE-1, MS K487 - 
J. Miller, HSE-11, MS H815 - w / a t t .  I 
J. Wenzel, HSE-10, MS E503 - w / a t t .  I 
D. V a s i l i k ,  HSE-1, MS F692, w / a t t .  I 
HSE-1 S t a c k  Release F i l e  - w / a t t .  I (Formerly Form 789T H-1 F i l e )  
HSE-1 Nucl ide  I n v e n t o r y  F i l e  - w / a t t .  I 
F. Guevara, HSE-1, MS K483 - w / a t t .  I, 11 & 111 i 

F i l e  

w/a t t .  I 
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PART 1. CY85 TOTAL T,QS A M O S  AIRRORNE REWISES BY NUCLIDE 

SUMMARY OF ACTIVITY DISCHARGED 

PU 
U-235 
U-238 
MFP 
G/MAP 
P/VAP 
1-131 
Ar-41 
H-3 
P-32 

= 2.11 E+02 
= 6.03 E+02 
= 1.24 E+02 
= 1.24 E+O3 
= 1.27 E+11 
= 2.12 E+O5 
= 1.46 E+02 
= 3.90 E+08 
= 8.85 ~ + 0 9  
= 5.30 E+O1 

MICROCURIES ( 1 ) 
MICROCURIES 
MICROCURIES 
MICROCURIES ( 2 ) 
MICROCURIES ( 3) 
MICROCURIFS ( 4 )  
MICROCURIES 
MICHOCURIFS ( 5 ) 
MICROCURIES 
MICROCURIES 

N O :  

PU VALUES CONTAIN INDETERMINANT TRACES OF AM-241, A DECAY PRODUCT OF 
PU-241. 

MFP DENOTES M I X E D  FISSION PRODUCTS. 

G/MAP DENOTES GASEOUS MIXED ACTIVATION PRODUCTS; N-16, C-10, 0-14, 0-15, 
N-13, C-11, AND AR-41. PERCENTAGES ARE I N  PART 6. 

P/VAP DENOTES PARTICULATE AND/OR VAPOR ACTIVATION PRODUCTS. 

AR-41 VALUE WFS NOT CONTAIN THE AR-41 INCLUDED I N  G/MAP. 
I 

I 

I 

I 

3 



PART 2. CY8' 

I 
I STACK 
i LOCATION 8 I D  

TA3-29 FE-14 
TA3-29 FE-15 
TA3-29 FE-17 
TA3-29 FE-18 
TA3-29 FE-19 
TA3-29 FE-21 
TA3-29 FE-28 
TA3-29 FE-29 
TA3-29 FE-30 
TA3-29 FE-31 
TA3-29 FE-32 
TA3-29 FE-33 
TA3-29 FE-34 
TA3-29 FE-35 
TA3-29 FE-44,45946 
TA21-313(2E)rFE-l 
TA21-314(3E)~FE-l 
TAZl-313(3W)pFE-2 
TA21-314(4W)rFE-7 
TA21-4(HC)pFE-l 
TA21-315(5W)~FE-l 
TA21-150vFE-1 
T:' - . 1579FE-4 
'I; J24,FE-1 
TA. - - 7  FE-2 
TA35-7 FE-7 
TA35-7 FE-8 
TA43 FE-9 
TA43 FE-10 
TA43 FE-12 
TA43 FE-34 
TA48 FE-15 
TA40 FE-18 
TA48 FE-45946 
TA48 FE-51 
TA48 FE-54 
TA50 FE-1 
TA50 FE-2 
TA'JO FE-3 
TA50 FE-25 
TA50 FE-6 
TA50 FE-17 
TA50 FE-27 
TA50-37 FE-1 
TA50-69 FE-1 
TASO-69 FE-3 
TA54 RM EXH FE-1 
TA54 FROCESS FE-2 
T A 5 5  N /S  FE-15 

TOTAL PU FELJ?ASED: 

x>s ALAMOS AIRBORNE PLUTONIUM R :ASFS BY FACILITY 

TOTAL 
M T CROC1.IR TI ES 
D I S C H n R G E Ti 

2.99 E-01 
5,20 E-01  
2.70 E-02 
1.37 E-01 

. 1.80 Et02 
2.62 
-7 . 25 
5b24 E-01 
4.50 E-02 
2.16 E-01 
1.03 E-01 
1.76 E-01 
9.00 E-02 
2.18 Em01 
2.65 
3.05 E-01 
8.65 E-01 
5.91 E-01 
4.09 E-01 
3.05 E-01 
1.23 
6.03 
2.71 E-01 
5 . 6 2  E-01 
4.97 E-01 
5.60 E-02 
8.00 E-03 
5 . 0 2  E-01 
6.16 E-01 
2.68 E-01 
4.18 E-01 
1.61 
4 . 0 0  E-03 
4.09 E-01 
2.00 E-03 
4120 E-02 
1.04 
4.24 E-01 
4.70 E-02 
6.50 E-02 
1.00 E-03 
le23 E-01. 
1.49 E-01- 
1.39 E-01 
7.00 E-03 
2.20 E-02 
6.00 €-03 
0.00 
1.07 

211 MICROCURIES 

T 0 T A 1.. 
1IL OF A I R  
ri'isC;HnRGF.ri 

2.42 Et14 
6 . 9 3  Et14 
1.32 Et14 
1.53 Ft14 
7.04 Ft14 
1.42 Et14 
4.87 Et14 
7.79 €ti4 
9135 EtS3 
1.43 €t14 
3.22 Et14 
7.59 EtS4 
1 . 5 2  Et14 
9.32 Et13 
1.43 Ft15 
1.95 Et14 
2.14 Et14 
2.87 Et14 
2.12 Et14 
7.95 Et13 
3.39 Et14 
2.14 Ft14 
2.57 Et13 
2.10 Et14 
2.50 Et14 
5.14 Et13 
2.90 Ft13 
2.57 Et14 
2.24 Et14 
2.60 Ft14 
2.98 Et14 
7.89 Et14 
2.39 E+12 
7.87 Et14 
2.14 Et13 
9.10 Ft13 
3.58 Et14 
6.39 Et14 
4.74 Et13 
5.37 Et13 
Re10 Et11 
2.83 Et13 
1.54 Et14 
2.17 Et14 
1.45 Et13 
1.45 €ti3 
4.39 Et12 
3.49 Ft 1 1  
2437 Ft14 

1.23 E-15 
7.49 E-lh 
2.04 F-16 
5'100 F-16 
2 . 5 6  E-13 
1.R4 E-19 
le49 E;-14 
6.73 E-16 
4.82 E-16 
1.51 E-15 
3.20 E-16 
2.32 F-16 
5.91 E-16 
2.34 E-15 
1.85 F-15 
1.56 E-15 
4 . 0 3  E-15 
2.05 E-15 
1.92 E-15 
1.03 F-14 
3.64 E-15 
2.83 E-14 
1.05 E-14 
2.67 E-15 
1.99 F-15 
1.09 E-15 
2.75 E-16 
1.95 F-15 
2.74 F-15 

10.00 E-16 
1.40 E-15 
2.05 E-15 
1.67 E-15 
5.19 E-16 
?*33 E-17 
4.67 E-16 
2 .93  E-15 
6.63 E-16 
9.91 E-16 
1.21 E-15 
1.23 E-15  
4.34 E-15 
9.64 F-16 
6.40 E-16 
4.81 E-16 
1.51 E-15 
1.36 E-15 
0.00 
4.51 E-15 

F R I N C I F A L  
ISOTOFF. 

F U  
F U  
F U  
F U  
F U  
F U  
F U  
F U  
F U  
F U  
F U  
F U  
F U  
F U  
F'U 
F U  
F U  
F'U 
F U  
F U  
F U  
F'U 
F'U 
F U  
F U  
F'U 
F U  
F U  
F U  
F'U 
F U  
PU 
PU 
F U  
F U  
F U  
F U  
F'U 
F U  
F U  
F U  
F U  
FU 
F U  
F U  
F U  ' 

F U  
P U  
F U  

3 
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PART 3. cy85 LOS A M O S  AIRBORNE URANIInvl REXFASES BY FACILITY 

I 
I STACK 
I L OCATION & I D  

TA3-29 FE-20 
TA3-29 FE-22 
TA3-29 FE-23 
TA3-29 FE-24 
TA3-29 FE-26 
TA3-29 FE-27 
TA3-35 FE-192 
TA3-66 FE-10 
TA21-3(HAIN)rFE-6 
TA21-3(PROCESS)rFE-l 
TA21-4(HAIN)pFE-3 
TA48 FE-11 
TA48 FE-40 

I 
I S T A C K  
I LOCATION 8 I D  

~ ~ 3 - 6 6  F E - a  
T03-66 FE-9 
T43,-66 FE-13 
TA3-66 FE-24 
TA3- -66  FE-26 
Th3-1029FE-20 
TA3-1419FE-6 
TA3-141rFE-9 
Tk3-141fFE-10 
TA46 FE-41 

TOTAL U - 2 3 8  %LEASED: 

TOTAL 
11 1 C R nC 1.1 R 'I E S 
DISCHARGED 

1.37 
4.28 E-01 
-1.81 FtO2 
3 . 0 8  Et01 
3.81 E-01 
3959 E-01 
le46 
3.55 
3.09 Et02 
7.86 E-02 
7.28 Et01 
1.08 
3940 E-02 

603 MICROCURIFS 

TOTAL 
HI C R O C U R  I ES 
DISCHARGED 

4.44 
4.63 Et01 
6 . 6 6  Et01 
3.60 E-02 
1.16 
2.11 
2.91 E-01 
3.22 
6940 E-01 
2.80 E-02 

124 MICROCTJRIFS 

T O T A L .  
ML T)F A I R  
DISCHARGErl 

5.61 Et3.4 
9.32 F.1-13 
2.94 Et14 
5961 Et14 
1.20 Et14 
1.32 Et14 
2942 Et14 
1.72 Et34 
2 . 5 3  Et14 
1.14 Et12 
3.17 -Et1.4 
9.98 Et14 
4.92 Et13 

TOTAL 
ML OF A I R  
IIISCHP;RliF1D 

2.31 Et3.4 
7.083 Et14 
5.10 Et14 
3 * R 4  Et1.3 
1931 Et1.3 
6.99 Et13 
1.28 Et14 
4.52 Et14 
2 . 4 6  Et14 
2.09 Et13 

AVERf iGF 
M I CROClJR 1 E S 

PER M l .  

2944 E-15 
4959 6-13 
6.17 E-33 
5 . 5 0  E-14 
3*16 6-15 
2.72 E-15 
6.07 E-15 
2.06 E-14 
1.22 E-32 
6 . 8 5  E-14 
2.30 E - 1 3  
198% F!-15 
6 9 9 0  E-16 

A V E R A G E  
M I  CROCIJR IES 

FER tll. 

1.93 E-14 
5.92 E-14 
1.31 E-13 
1.46 €$15 
8 . 8 5  E-14 
3.02 E-14 
2.26 E-35  
7.11 E-15 
2 . 5 9  E-1s 
1.34 EL15 

I 

I 

, 

F R I N C I F A L  
ISOTOPE 

u-235 
u-235 
u-235 
u-235 
u-235 
u-235 
u-235 
U-235 
u-235 
u-235 
u-235 
u-235 
u-235 

P R X N C I P f I L  
ISOTOF'F  

11-238 
U-238 
U-238 
U-238 
11-238 
u-238 
u-238 
U-238 
U-238 
U-238 

4 



PART 4. CY85 Los A M O S  A l R l 3 O W  MMED FISSION PRODUCT WUASES BY FACILITY 

I TOTAL 
I 
I LOCATION & ID B I  SCHARGED 

STACK I1 I C R OC 1J R I ES 

TA3-29 FE-44945~46 
TA21-4(HC),FE-l 
TA48 FE-11 
TA48 FE-15 
TA48 F E - 1 8  
TA48 FE-40 
TA48 FE-45~46 
TA48 FE-91 
TA48 FE-54 
T A 5 O  FE-1 
TA50 FE-2 
TA50 FE-3 
TA50 FE-25 
TA50 FE-6 
TA50 FE-17 
TA50 FE-27 
TA50-37 FE-I 

3.47 Et01 
3.61  E-01 
1.24 Et02 
5.90 Et01 
1.70 E-01. 
4.84 Et02 
5.36 Et02 
-3.20 E-01 
2.97 
4.27 
3.52 
7.20 E-02 
9.10 E-02 
o * o o  
3.50 Em02 
3.23 E-01 
1.75 E-01 

TcrrAL MFP RELEASED: 1,240 MICROCURIES 

TOTAL 
ML OF A I R  
D I S C ti A R Ci F. D 

1.43 Ft15 
2.95 Et33 
9.98 Ftj4 
7.09 Ft34 
2.39 F t 1 2  
4.92 F t 1 3  
7.07 Fi.14 
2.14 F t 3 3  
9.10 Et13 
3 4 5 8  Ftj4 
6439 Et14 
4.74 Etj3 
5.37 Et13 
8.10 Et31 
2.83 Et13 
1.54 Et14 
2 . 1 7  Et14 

f i V F . R ~ G F .  
11 I CR OCiJR I ES 

FER ML. 

2 . 4 2  €-14 
1.22 E-14 
le25 E-33 
7.48 E-14 
7.11 E-14 
9e82 E-12 
6.81 € - I 3  
1.49 E - 3 4  
3*2h E-14 
1.19 E-14 
5 * 5 1  E - 1 5  
1.52 E-15 
1.69 E-15 
0.00 
1.23 € - I 5  
2 . 0 9  E-15 
8,015 E-16 

PART 5. cy85 LOS A M O S  AIRBORNE TRITIUM REXXASES BY FACILITY 
1 

I TOTAL 
I S fACK M ICRIICIJRIES 
I LOCATION L Iis D I  SCHARGFD 

TA3-16 FE-14 
TA3-16 FE-16 
TA3-34 FE-26 
TA21-209rFE-lr10~12 
TA21-155N(TSTA)vFE-5 
TA33-86 FE-6rll 
TA35-TSL213,FE-1 
TA35-TSL213rFE-5 
TA41-4 FE-17 
TA53 W N R  FE-2 
TA53 M A I N  ST FE-3 

6.69 Et08 
1645 Et09 
2.04 Et05 
3+63 €+OB 
3+59 Et06 
4 . 8 7  Et09 
0.00 
5e28 Et06 
1.27 Et09 
2.52 Et04 
6e93 Et06 

?YYTAL H-3 REWASED: 8,850 CURIES 

TOTAL 
Ell- OF A I R  
DISCHARGFD 

lee3 Et13 
7*86 Et32 
1.04 Et13 
3.19 Et14 
1.22 Ft14 
1.08 Et14 
7.57  Et13 
3+25 Ft14 
3.39 Et14 
1.93 Etj4 
2e42 Et14 

AUFRAC;F 
MICROCURIES 

PER ML.. 

3*&5 E-03 
1.85 E-04 
le95 E-08 
1.14 E-06 
2.94 $-08 
4 . 5 1  E-05 
0.00  
1 . 6 2  E-08  
5 * 5 6  E-06 

I 1 .30 t-10 
2.86 E-08 

I 

PRINCIPAL 
ISCJTOF'F 

MFF 
MFP 
MFF' 
M F F  
MFF' 
MFP 
MFF 
HFP 

- MFP 
MFP 
MFP 
MFP 
MFP 
M F F  
MFP 
MFF' 
MFP 

PRINCIF'AL 
IS@TOF'E 

H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 

I 



PART 6. CY85 MISCELLPLNEOUS LOS ALAMOS AIRRORNE RELFXSE 

TOTAL "TAT,  
STACK MICROCURIES ML OF A I R  

LOCATION & I D  DISCHARGED DISCHARGED 

TA2-9, OMEGA 3.90 E+O8 1.31 E+13 

TA3-29, Wing 9 1.46 E+O2 1.43 E+15 

TA43, Fe-9, 10, 5.30 E+O1 1.05 E+15 
12, 34 

TA53, WNR (FE-2) 7.94 E+07, 1.93 E+14 

TA53, (FE-3) 1.26 E+11 2.42 E+14 

TA53, (FE-2) 2.24 E+03 1.93 E+14 

TA53 (FE-3) 2.10 E+05 2.42 E+14 

AVERAGE 
MJCROCURIES PRINCIPAL 

PER ML ISCYrOPE 

2.97 F-05 Ar-41(1) 

1.02 E-13 1-131 

5.07 E-14 P-32 
1 

4.11 E-07 G/MAP 

NOTES: 

(1). DOES NOT INCLUDE 5.08 E+08 .MICROCURIES OF Ar-41 PRFSENT IN1 G/MAP. . 

(2 ) .  G/IIAP DENC'IES GASFOUS MIXED ACTMATION PRODUCTS WITH THE FOUIO;.JING 
CONSTITUENTS: N-16, 0.9%; C-10, 2.0%; 0-14, 1.2%; 0-15, 35.6%; N-13, 
21.7%; C-11, 38.2%; AND Ar-41, 0.4%. 

(3) .  P/VAP DENOTES PARTICULATE OR VAPOR ACTIVATION PRODUCTS (THE MAIN 
PARTICULATE CONSTI- IS 6.58 E+04 pCi OF OS-183 AND THE MAIN VAPOR 
CONSTITlTENT IS 3.15 E+04 p C i  OF Br-82. 
WERE IDENTIFIED. 

THIRTY EIGHT DISTINCT NUCLIDES 



PART 7. COMPARISON OF 1984 AND 1985 LDS A M O S  STACK RELEASES 

uci uci 
1984 - 1985 R( 85/84) 

Pu 1.37 E+02 2.11 F+02 1.54 

0.61 U 1.19 E+03 7.27 E+02 
, 

I 
~ MFP 1.61 E+03 1.24 E+03 0.77 , 

H-3 1.48 E+10 8.85 E+09 0.60 , 

Ar-41 3.35 E+O8 3.90 E+O8 1.16 

1-131 7.30 E+O1 1.46 E+02 2.00 

P-32 3.29 E+O1 5.30 E+O1 1.61 

GMAP 7.34 E+11 1.27 E+11 0.17 

P/VAP 2.50 E+09 2.12 E+05 8.00 E-5 
I 
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memorandum 
. Ken Hargis, Group Leader, HSE-8 MTE March 3, 1989 

MS R490 .) 

Joseph M. Graf, K483/7-5296 

HSE-1-89-63 

CY88 

Mou: 

Deputy Group Leader 
0- 

A summary of CY88 radioactive airborne effluent releases, a listing of 
control codes, and reference identification data for 1988 is attached. 
Also, included for each s tack is a completed copy of FoEu3 DOE F-5821.1 for 
your review and transmittal to the DOE. 

added during CY88, and one point was dropped. 
~ t m  sampling/release points were 

JMG/RAM:ib , 

A t t :  a/s 

L. McAtee, HSE-10, Ms E503 
J .  Miller, HSE-11, MS H815 
J. Gallimore, HSE-1, MS K487 
R. Miller, HSE-1, MS K487 
D. Vasilik, WE-1, Ms F692 
R. Martin, WE-1, MS F692 
HSE-1 Stack Release 
HSE-1 Nuclide Inventory File 
WE-1 File 

I 



Lm&mm 
bsAtamos.Newtvlexii8754 2 memorandum Los Alamos N a t i  Laborat 

T O  Marjorie Martz Emerson, Group Leader, M~E: February 25, 1988 
HS68, MS K490 

FAou: Allen Valentine, Radiation Protection M U I : B T O P ~ ’ ~  K483fl-5296 

A summary of CY87 radioactive airborne effluent releases, a listing of 
control codes, and reference identification data for 1987 is attached. 
Also, included for each stack is a completed copy of Form DOE F-5821.1 for 
your review and transmittal to the DOE. 
added during CY87, one point was resumed, and one point was dropped. 

Two sampling/release points were 

W :  sb 

Att. a/s 

Xc: J. Graf, HSE-1, MS K483 
J. Gallimore, HSE-1, MS K487 
R. Miller, HSE-1, MS K487 
D. Vasilik, HSE-1, MS F692 
R. Martin, HSE-1, MS F692 
J. Miller, HSE-11, MS H815 
J. Wenzel, HSE-10, MS E503 
HSE-1 Stack Release 

File 
I HSE-1 Nuclide Inventory File 

I .  

I 

, ’  
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P . ! F f ! A r n  I 

U)S ALAMOS FACILITIES RADIOACTIVE 
AIRBORNE EFFLUENT RELEASE SUMMARY 

FOR CY87 

Prepared  by: Ross Miller, HSE-1 
Date: February 8 ,  1988 

I 
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LosAtAMos 

CY87 
AIRBORNE EFFrUENT RELEASE SUMMARY I 

Part - 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

\ 

\ 

Description 

Total Release Sunuuary by Nuclide 
Plutqnium Releases by Facility . 
Uranium Releases by Facility 
Mixed Fission Product Releases by Facility 
Tritium Releases by Facility 
Miscellaneous Releases by Facility 
LAMPF Particulateflapor Activation Products 
Comparison of 1986 and 1987 Stack Releases 
Listing of 1987 Releases by Stack 

' 
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PART 1. CY87 TOTAL LOS ALRMOS AIRBORNE RELEASES BY NUCLIDE 

SUMMARY OF ACTIVITY DISCHARGED 

PO 
U-235 
U-238 
MFP 
G/MAp 
p/vAp 
Ac-4 1 
H-3 
H-3/V 
P-32 

Q 7.28 E+O1 
= 9.66 E+02 
= 1.10 E+O2 
= 1.29 E+03 
= 1.50 E+ll 
= 2.2 E+O5 
= 2.32 E+O8 
Q 3.14 E+O9 
= 2.97 E+07 
4.84 E+O1 

MICROCURIES (1) 
MICROCURIES 
MICIiOCURIES 
MICROCURIES (2) 
MICROCURIES (3) 
MICROCURIES (4) 
MICROCURIES ( 5 )  
MICROCURIES ( 6 )  

MICROCURIES 
MICROCURIES ( 6 )  ' 

NOTES : 

PU VALUES CONTAIN INDETERMINANT TRACES OF AM-241, A DECAY PRODUCT OF 
PU-241. 

MFP DENOTES MIXED FISSION PRODUCTS. 

G/MAP DENOTES GASEOUS MIXED ACTIVATION PRODUCTS; N-16, C-10, 
0-15, N-13, (2-11, AND AR-41. 

0-14, 
PERCENTAGES ARE IN PART 6. 

PDAP DENOTES PARTICULATE AND/OR VAPOR ACTIVATION PRODUCTS (SEE PART 
VII). I 

AR-41 VALUE IS FQR OMEGA WEST REAcroR ONLY P h  DOES NOT CONTAIN THE 
AR-41 INCLUDED IN G/MAP. 

H-3 DENOTES ELEMENTAL FORM TRITIUM GAS AND H-3/V DENOTES TRITIUM VAXlR 

c. 

I 

IN THE HTO FORM 

3 



PART 2. CY 87 LCS ALAMOS AIRBORNE PLUTONIUN RELEASE BY FACILITY 

STACK 
LOCATION & I D  

TA3-29 FE-14 
TAf-29 FE-15 
TA3-29 FE-17 
TA3-29 FE-18 
TA3-29 FE-19 
TA3-29 FE-21 
TA3-29 FE-28 
TA3-29 FE-29 
TA3-29 FE-30 
TA3-29 FE-31 
TA3-29 FE-32 
TA3-29 FE-33 
TA3-29 FE-34 
TA3-29 FE-35 
TA3-29 FE-44 45 p 46 
TA21-I 50, FE-1 
TA21-257 * FE-4 
TA21-313(2E), FE-I 
TA21-313( 3H ) FE-2 
TA21-314(3E),FE-I 
TA21-314 (4H ) * FE-7 
TA21-315 (5H ) , FE-I 
TA21-324 * FE-1 
TA21-4 (HC) * FE-1 
TA35-7 FE-2 
TA35-7 FE-7 

i TA35-7 FE-O 
TA43 FE-9 
TA43 FE-I0 
Th43 FE-I2 
"A43 FE-34 
TA.19 FE-15 
"A48 FE-IO 
TA40 FE-45,46 
TA40 l'I+51 
TA48 FE-54 
Th48  FE-GO 
"A50 1:E-1 
Th50 FE-2 
'l'h50 FE-3 
TA'jO FE-6 
'I*A50 IX-I 7 
TA50 I'E-25 
TA50 FE-27 
TA50-17 FE-1 
TA50-69 FE-1 
TA50-69 FE-2 
TA TC-69 FE-3 
TATA I1t.l EXH FE-I 

7x55 i i /S  FE-15 
TtI55 S / S  FE-15 

TXTjJ PROCESS FE-2 

TOTAL 
MICROCURIES 
DISCHARGED 

1.02E-01 
1.32E-01 
O.OOE+OO 
2.20E-02 
5.54E+01 
2.69E-01 
6.64E+00 
1 . 3 2 E a 0  
3.70E-02 
1 .94E-01 
3.20E-02 

1.OOE-01 
3.70E-02 
3.25E-01 
1 .12E-01 
3.1 OE-02 

2.4 1 E-01 

9.30E-02 
3.07E-01 
2.01 E-01 
1 .g1 E-01 
1. 48E-01 
3. BOE-02 
3.12E-01 
5.82E-01 
4.3OE-02 
1 .101.:-02 
1.67~-01 
a. 4 0 ~ 0 2  
7.50E-02 
1.80E-01 
'j.j',E-01 
7. ooe-03 
4 .  I OE-02 
4 .  ooe-0) 
I .  GOE-02 
I .  20E-02 
2.7013-01 
2.39E-01 
5.62 E i-00 
0.0013-1 00 
G.ii01.:-02 
9.301'-02 
0.3OE-02 
0.0013+00 
0.5OE-02 
2.5OE-02 
2.00E-02 
I .  OOE-03 
2.50E-02 
3.90E-02 
2. om-01 

IOTA1. ?U RELEASEI): 

TOTAL AVERAGE , 

ML OF A I R  MICROCURIES I PRINCIPAL 
DISCHARGED 

2.OOE+14 
6.93E+14 
1. 20E+14 
1 .39E+14 
6.77E+14 
1.1 %+I4 
5.08E+14 
6.79E+14 
7.48E+I 3 
1.06E+14 

5.95E+I 4 
9.35E+'l3 
7.39E+13 
I .  43E+15 
2. I 1 E+? 4 
2.37E+1 3 
1 .29E+14 
2.86E+14 
1.79E+1 4 
2.06E+I 4 
2.52E+14 
I .  45E+14 
2.76E+13 
2.06E+14 
4.52E+13 
2.38E+13 
2.21E+14 
2.33E+14 
2.78E+14 
2.52E+11 
8.09E+14 
2.45E+12 
8.07E+14 
2.20E+13 
9.33E+13 
2.55E+13 
3.14E+? 4 
G . 5 G E + 1 4  
4.74E+1 3 
3 .  62E.1'1 1 
I . 731*;+ 1'5 
4 . I  OE +l 'i 
I .  50E+I 4 
2.1 3E+14 
1.52E+13 
3.80E+13 
1.52E+13 
5 .  1 3 ~ + 1 2  

< g.41Ei.12 
1 .6GE+It] 
2.01E.+14 

3 43E+14 

PER ML 

5.09E-16 
I .90E-16 

I .58E-16 

2.27E-15 
1. YE-14 
1.95E-15 
4 95E-16 
1.83E-15 
9.34E-17 
4.05E-I 6 
1.07E-15 
5.01 E-I 6 
2.27E-I 6 
5.31E-16 
1. YE-15 
7.2jE-16 
1. 07E-15 
I .12E-15 
9.27E-I 6 
5.8OE-16 
2.63E-1 G 
1.13E-14 
2.82E-I 5 
9.51 E-16 
4.62~-I G 
7.56E-1 G 
3.61 E-1 6 
2.70E-4 6 
7.15E-16 
6. 62E-I6 
2.8GE-I 5 
5.03E-I 7 
I .82E-16 
1 .72E-IG 
4.71 E-I6 
8.59E-16 
3.65E-16 
7. 64 I*;TI 4 
0.001' 1-00 
j . 02  E-? 5 
2.27E-15 
5.5 3E71 G 
0. ooI.:+oo 
5.59E-15 
G. 5OE-I G 
1.9rlE-I 5 
1.95E-15 
2 . 6 5 ~ 1 5  
?. 36E-15 
1 . 02  E-? 5 

O.OOE+OO 

8.18~-14 I 

ISOTOPE 

PO 
PO 
PO 
PO 
PO - 
PO * 

PO 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 

PU 
PU 

PU 

PU 
PU 

PU 
PO 
PU 
PU 

PU 
1' u 
1' u 

PU 
PU 
PU 

L'U 

I'U 
I'U 
1'11 
1'11 
1) u 
PU 
P u 

L'U 
1' u 
PU 
PU 

) 

eu 

eo 

eu 

eu 

eu 

eu 

eu 

eu 

eu 

eu 
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PART 3. CY87 LOS ALAMOS AIRBORNE U R A N I U M  RELEASE BY FACILITY 

TOTAL 
STACK MICROCURIES 

LOCATION & I D -  DISCHARGED 

TOTAL AVERAGE 
ML OF A I R  MICROCURIES 
DISCHARGED PER M L  

TA3-29 FE-20 
TA3-29 FE-22 
TA3-29 FE-23 
TA3-29 FE-24 
TA3-29 FE-26 
TA3-29 FE-27 
TA3-35 FE-I ( 2  
TA3-66 FE-10 
TA21-3(MAIN), FE-6 
TA21-4 (MAIN), FE-3 
TA48 FE-I1 
TA48 FE-40 

8.71 E-01 
I .  84E-01 
7.21 E+O2 
2.96E+01 
7.32E-01 
9.879-01 
1.99E-01 
4.20~+00 
7. I 3E+OI 
I .  36E+02 
I .  54E+00 
3.60E-02 

TOTAL U-235 RELEASED: 

STACK 
LOCATION & Ill i 

'rA3-G FE-8 
TA3-66 FE-9 
TA3-66 FE-I 3 
'!'A 3-66 VE-24 
T A ~ - G G  FE-26 
T A ~ - 1  02, FE-20 
TA3-102, FE-25 
TA 3-1 41 , FE-G 
TA3-I 41 , FE-9 
TA~-141 ,F'E-IO 

TOTAL 
M ICHOCUR I FS 
D ISCH ARCED 

7.92E+00 
I .  80E+00 
d.  44  E+01 
I .  2 5 ~ + 0 0  
I .72E+OO 
I .g4 E+OO 
'j.90E-02 
I .  57E-01 
2 .OGE+OO 
7.76E+00 

PRINCIPAL 
ISOTOPE 

4.85E+14 
7.07E+13 
4.06E+14 
4.63E+.l4 
1.14E+14 
1.17E+14 
2.31 E +I 4 
1.33E+14 
2.27E+14 
3.14E+14 
1 .02E+15 
4.93E+l3 

1 .80E-15 
2.60E-15 
1.78E-12 
6.42E-14 
6.4313-1 5 
8.4 3E-15 
8.61 E-I 6 
3.15E-14 
3. I 4E-13 
4.31E-13 
I .  50E-15 
7.3OE-I 6 

u-235 
U-235 . 
u-235. 

I U-235 
u-235 
u-235 

' U-235 
U-235 
U-235 
U-235 
0-235 
U-235 

965.68 MICROCURIES 

MTAL AVERAGE 1 
ML OF AIR MICROCURIFS 
DISCHARGED PER ML 

2.59E+14 3.06E-I4 
6.91 E+14 2. 61 E-? 5 
5.05E+14 1.67E-13 
j. 33Ei-l 3 3.74 E-? 4 
1.35E+13 1 .28E-I 3 

PRINCIPAL 
Iso*roe E 

U-230 
U -238 
u-230 
u-2x3 
U-238 

G.29Ei.I 3 3.OSE-14 u-230 

I .  OGE+14 1.48E-15 u -2 30 
3.76l3-1-I4 7.59E-15 ' U-230 
2.71 Ei-I 4 2.87E-I 4 U 3 0  -? 

8. 34E+12 7.08E-15 U-230 

I 09. oG ti I C R O C U R I  ES 
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PART 4. CY87/LOS ALAMOS AIRBORNE MIXED FISSION PRODUCT RELEASES BY FACILITY 

. 

TOTAL 
STACK MICROCURIES 

LOCATION & I D  DISCHARGED 

TA3-29 
TA21-4(HC) ,FE-I 
TA48 FE-I1 
TA48 FE-15 
TA48 FE-18 
TA48 FE-40 
TA40 FE-45,46 
TA48 FE-51 
"A48 FE-54 
TA48 FE-60 

TA50 FE-2 
TA50 FE-3 
TA50 FE-6 
TA50 FE-17 
TA50 .FE-25 
TA50 FE-27 
TA50-37 FE-I 

FE-44 9 45 9 46 

~ ~ 5 0  FE-I 

2 .16E+01  
I .  8 8 E - 0 1  
I .  2 8 E + 0 2  
3.38E+OI 

7 . 0 4 ~ + 0 2  
3.5OE-01 

3.76E+02 

I .  5 7 E + 0 0  
I .13E+OO 
7 .90E+00  
9 . 5 0 E + 0 0  
6.67E-01 
4.21 E-01 
I .  26~-01 
3.17E-01 
I .  1 2 E + 0 0  
I .  5 8 E + 0 0  

4.44E-01 

TOTAL MFP RELEASED: 

TOTAL AVERAGE ' 
ML OF A I R  MICROCURIES 
DISCHARGED PER ML 

1 .43E+15 
2.763+13 
I .02E+15 
7 .44E+14  
2.45E+12 
4 .93E+13  
8.07E+14 
2.20E+I 3 
9 .33E+13  
2 . 6 3 E t 1 3  
3. I 4 E t 1 4 ,  
6.56E+l;l  
7.95BtI 3 
3 . 6 2 E t 1 1  
1 . 7 3 E + 1 3  
4. I OEi-I3 
I .  50E+11 
2.13E+14 

I .50E-14 
6.82E-15 
1.25E-I 3 
4 54E-14 
1 433-1 3 
1.43E-11 
4.65E-13 

~ 2.02E-14 
1 .68E-14 
4.29E-14 
2.51E-I4 
1.456-14 

I .16E-12 
7.29E-15 
7.74E-15 
7.47E-15 
7.39E-I 5 

8.39E-'r 5 

1288.46 MICROCURIES I 

PRINCIPAL 
ISOTOPE 

MFP . 
MFP . -  
MFP 
M FP 
M FP 
M FP 
M FP 
M FP 
MFP 
M FP 
M FP 
M FP 
MFP 
M FP 
MFP 
M FP 
MFP 
MFP 

I .  

G 



PART 5. CY87 LOS ALAMOS AIRBORNE TRITIUM RELEASES BY FACILITY 

TOTAL TOTAL AVERAGE 
STACK MICROCURIES ML OF A I R  MICROCURIES PRINCIPAL 

LOCATION & I D  DISCHARGED DISCHARGED PER ML ISOTOPE 

TA3-16 FE-14 
TA3-16 FE-16 
TA3-40 FE-25 
TA21-I 55N (TSTA ) , FE-5 
TA21-209,FE-1, I O ,  12 
TA 33-86 F E - 6 , l  I 
TA35-TSL213, FE-I 
TA35-TSL213, FE-5 
TA41-4 FE-17 
TA55 S/S FE-16 

I . 1 2 E t 0 8  
7 . 3 9 E + 0 8  
4 . 8 9 E t 0 4  
q.  0 8 E t 0 6  
5.80E+08 
I 0 0 E + 0 9  
O.OOE+OO 
1 .5SE+O8 
4 . 7 0 E + 0 8  
8 . 5 4 E + 0 7  

1 . 8 2 E t 1 3  
7.91 E t 1 2  
3 . 5 3 E t 1  I 
1 . 3 4 E t 1 4  

I . 1 0 ~ + 1 4  
I . 0 4 ~ + 1 4  

3 3 9 E t 1 4  

2 .53E+14  
3 .85E+14  
2 . 0 3 E + I  4 

6.17~-06 

1 393-07 
8 .02E-09  
1 .71 E-06 
9.09~-06 

6.13E-07 
1.226-06 
4.22E-07 

9 34 E-05 

O.OOE+OO 

I 

TOTAL H-3(CAS) RELEASED: 3144.89 CURIES 

TOTAL TOTAL AVERACE 
c 

STACK MICROCURIIS MI, OF A T R  MICROCURIES PRINCIPAL 
LOCATION PC I D  L)ISCIIARCEI) DISCHAIIGED PER MI, I so ' roPE  

TA21-155N(TSTh) ,FE-5 I .&X+07 I. %5E+14 1 . 1 7 E - 0 7  11- 3 (1iTO ) 
TA5j  WNII 1'E-2 3.95Ei.04 1.GOEi-14 ' 2 .47E-10  II -3 ( I  l'ro ) 
TA53 M A I N  ST FE-3 1 - 5 2  E -1-07 2.29E.I-1 /I 6. G2E-00 11-3 ( HTO ) 

TOTAL H-3(HTO) RELEASED: 2 9 . 7 4  CURIES 

f 

I 



I 

I 

PART 6. CY87 MISCELLANWUS IDS ALRMOS AIRBORNE RELEASE 

lwmL ( 

STACK MICROCURIES 
KCATION f ID DISCHAEiCiED 

TA-2-9, OMECA 2.32 E+08 

TA-43, (Fe-9 + 
10 + 12 + 34) 4.84 BO1 

TA-53, WNR (FE-2) 3.02 E+07 

TA-53, (FE-3) 1.50 E+ll 

TA-53, WNR (a-2) 6.67 E+O1 

TA-53 (FE-3) 2.24 E+o5 

'IDTAL AVERAGE 
M L O F A I R  MICROCURIES 
DISCHARGED PER ML 

1.23 E+13 1.88 E-OS 

9.84 W14 4.92 E-14 

1.60 E+14 1.89 E-07 

2.29 E+14 5.54 E-OS 

1.60 E+14 4.16 E-13 

2.29 E+14 , 9.79 E-10 

PRINCIPAL 
ISOTOPE 

Ar-41(1) * 

(I.) "E THAT G/MRP AT 0.4% Ar-41 IS ANOTHER SOURCE OF APPROXIMATELY 6 -0 
E+08 MICROCURIES. 

(2) G/MAP D m  GASEOUS MIXED ACTIVIATION PRODUCTS WITH THE FOLLOWING 
CONSTITUENTS: N-16, 3.7%; C-10, 1.4%; 0-14, 0.6%; 0-15, 43.7%; N-13,- 
15.1%; C-11, 35.1%; AND Ar-41, 0.4%. 

(3 P/VAP DENOTES PARTICULATE OR VAPOR ACTIVATION PRODUCTS (THE MAIN 
PARTICULATE CONSTI'IVENT IS 8.27 E+03 MICRO Ci OF Be-7 AND THE MAIN 
VAPOR CONSTITUENT IS 1.25 EM5 MICRO Ci OF Os-183. 
'NUCLIDES WERE IDWIFIED (SEE PART 7). 

NINETEEN DISTINCT 

, 



PART 7. cue7 SUMMARY REPORT O N  LAMPF P/VAP AIRBORNE RELEASE 

STACK I D  ISOTOPE 

FE-3 
BE-7 
NA-22 
NA-24 
SC-44M 
SC-46 

sc-47 
V-48 
CR-51 
MN-52 
"-54 

' CO-56 
CO -57 
CO-58 
SE-75 
BR -82 

TA-I 02 
OS-I 83 
OS-I 05 
IC-203 

MICROCURIES 
DISCHARGED 

8.27E+03 , 
3.82 E+02 
5.35E+O3 
5. I OE+OO 
9.61 E+OO 

I .07E+02 
9.00E+01 
I .13E+02 
1 .61E+02 
1.52E+01 ' 

2.41~+00 

I .04~+01,  

1 .69E+00! 
9.24 E+OO 

7.04E+04 

9.42E+03, 
1.25E+05 
3.75E+031 
6.31 E+02' 

'rOTAI, FE-3 P/VAP = 2.24Ei-05 M I C R O C U R I ' ~ ~  

WNR FE-2 
BE;7 G. 29E+01 
M N -52 2.9GE i.00 
co-50 0.33E-01 

9 



PART 8. CXXPARISoN OF 1986 AM) 1987 IDS ALAMOS STACR RELEASES 

Pu 
U 
MFP 
H-3 
H-3/V 
Ar-41 
P-32 
GMAP 
p/vAp 

microcuries 
1986 

2.07 E+02 
8.44 E+02 
2.57 E+03 
1.07 E+10 
7.46 E+06 
2.76 Et08 
6.99 E+O1 
1.12 E+ll 
1.15 E+05 

microcuries 
1987 

7.28 E+O1 
1.08 BO3 
1.29 E+03 
3.14 E+O9 
2.97 E+07 
2.32 BO8 
4.84 NO1 
1.5 E+11 
2.2 E+05 

1 

R( 87/86 1 

'0.35 - 

1.23 
.50 

I .29 
3.98 
0.84 
.69 
1.34 

' 1.91 

1 

1 

1 

1 

t 



PART 9. CY87 LISTING OF LOS ALRMOS RELEASES BY STACK 

3 



SUMMARY OF ACTIVITY DISCHARGED 

Pu 
U-235 
U-238 
MET 
G m  
p/vAp 
Ac-41 
H-3 
H-3/V 
P-32 

NOTES: 

= 7.28 NO1 - 9.66 BO2 
= 1.10 NO2 - 1.29 E+03 - 1.50 E+ll 
= 2.2 E+05 
= 2.32 E+O8 
= 3.14 E+o9 - 2.97 E+07 
= 4.84 E+o1 

MICROCURIES (1) 
MICROCUEUES 
MICROCURIES 
MICROCURIES ( 2 )  
MICROCURIES (3) 
EA,ZCROCURIES ( 4 )  
MICROCURIES ( 5 )  
MICROCURIES (6) 
MICROCURIES (6) 
MICROCURIES 

W VALhS CONTAIN INDETERMINANT TRACES OF AM-241, A DECAY PRODUCT OF 
-241. 

MFP DE"ES MIXED FISSION PRODUCTS. 

G/MAP D n  GASEOUS MIXED ACTIVATION PRODUCTS; N-16, C-IO, 
0-15, N-13, C-11, AND AR-41: 

0-14, 
PERCENTAGES ARE IN PART 6. 

PPAP DENOTES PARTICULATE AND/OR VAPOR ACTIVATION PRODUCTS (SEE PART 
VII). 

AR-41 VALUE IS FOR 0MM;A WEST REAcroR ON'LY AND DOES NOT CONTAIN THE 
AR-41 INCLUDED IN G/MAP. 

H-3 DENOTES EL- FORM TRITIUM GAS AND H-3D DENOTES TRITIUM VAPOR 
IN THE H X l  FORM 



DATE: IO-FEB-1988 
PREPARED B Y  : 
R .  MILLER' 

LOS ALAMOS NATIONAL LABORATORY 
STACK DISCHARGE REPORT 

F O R  THE PERIOD FROM: 31-DEC-86 TO: 31 -DEC-87 

TOTAL 
STACK MICIIOCURIES 

TOTAL 

DISCHARGED 
c ML OF A I R  

AVER AGE 
M I C  ROC U R I ES P R I N C I PA. L 

LOCATION & I D  DISCHARGED PER ML I SO TO!? E 

TA2-9 OWR 
TA3-16 FE-14 
T A ~ - 1 6  FE-16 
TA3-29 FE-14 
TA3-29 FE-15 

2.32E+08 
1.12E+08 
7.39Ei-08 
1.02E-01 
1.32E-01 

1.23E+13 
1.82E+13 
7.91 E+12 
2.00E+I 4 
6.93E+I 4 

1.88E-05 
6.1 "E-OF, 
9.34E-05 
5.09E-16 I 

'1.90E-16 , 

AR -4 1 
H-3(GAS) 
H - 3  ( G A S )  
PU 
PU 

I 

TA3-29 FE-17 
TA3-29 FE-18 
TA3-29 FE-19 
TA3-29 FE-20 
TA3-29 FE-21 

0.00E+00 
2.20E-02 
5.54E+Ol 
8.71 E-01, 
2 . 6 9 ~ 0 1  

1 .20E+14 
1.39E+14 
6.77E+I 4 
4.85E+14 
I .  1 9E+14 

0.00E+00 
1.5SE-16 
8.18E-14 
I .  00E-15 
2.27E-15 

2.60E-15 
1.78E-12 
6 . 4 2 ~ 1 4  
6.43E-15 
8.43E-15 

1.31E-14 

4.951~-16 
1.83E-15 
9.34E-17 

1.95E-I 5 

PU 
PU 
PU 
U-235 
PU 

.U-235 
u-235 
U-235 
u-235 
u -2 35 

TA3-29 FE-22 
TA3-29 FE-23 
TA3-29 FE-24 
TA3-29 FE-26 , 

TA3-29 FE-27 

I .  84~-01  
7.21 E+02 
3_.98E+01 
7.32E-01 
9.87E-01 

TA3-29 FE-28 
TA3-29 FE-29 
TA3-29 FE-30 
TA3-29 FR-31 
TA3-29 FE-32 

6 . 6 4 ~ + 0 0  
1.32E+00 
3.70E-02 
1 -94E'-01 
3.20E-02 

5.08E+14 
6.79E+14 
7. 40E+13 
I .06E+14 
3; 1\3E+14 

eu 
P U 
PU 
PU 
PU 

TA3-29 FE-33 
TA3-29 FE-34 
TA3-29 FE-35 
TA3-29 FE-44,45946 
TA3-29 FE-44,45 ,46  

2.41E-01 
1.00E-01 
3.70E-02 

' 3.25E-01 
2.16E+01 

5.95E+14 

7.39E+13 
1.43E+15 

9.35E.1-I 3 

I .  43Et-15 

4.05E-16 , 
1.07E-15 t 

5.01 E-I 6 ' 

2.27E-1 G 
1.5OE-14 

eu 
PIJ 
PU 
PU 
K FP 

TR3-35 FE-1 , 2  
TA3-40 FE-25 
TA3-66 FE-8 
TA3-66 FE-9 
TA3-66 FE-IO 

1.99s-01 
4.89E+O4 
7.92E+00 
1.80E+00 
4.20E+00 

2.31E+14 
3.53E.tlI 
2 .59E+I  4 
6.91 E+14 
I .  33E+14 

A.GIE-I6  
I .  33E-07 
3.OGE-14 
2.61 E-'I 5 
3.15E-I4 

U-235 
II-3(CAS) 
U -2 38 
U -2 38 
U-235 

TA3-66 FE-13 
TA3-66 FE-24 
TA3-65 FE-26 
TA3-102, FE-20 
T A ~ - 1  0 2 ,  FE-25 

1.67E-I 3 
3.74 E-I 4 
I .28E-13 
3.08E-14 
7.08E-I 5 

u -2 36 
11-233 
U-233 
u-23s 
11-235 - 

8.44E+01 

1.72E+00 
1.94E+00 

I .  2 5 ~ + 0 0  

5.90E-02 

5.05E+14 
3.33E+13 
I .  35E+13 
6.29E+13 
8.34E+12 



. TOTAL 
STACK MICROCURIES 

LOCATION & I D  DISCHARGED 

TOTAL 
ML OF A I R  
DISCHARGED 

AVERAGE I 
M I CR OCUR I ES r- - - 9 " -  - - 

PER ML , 

1.06E+14 
3.76E+I 4 
2.71 E+14 
2. I 1 E+14 
1.34E+14 

' TA3-141 ,FE-6 
TA3-141, FE-9 
T A ~ - I  41 , FE-I o 

, TA21-150, FE-I 
TA21-155N (TSTA ) , FE-5 

1.57E-01 
2.86E+00 
7.76E+00 

1.08E+06 

1.45E+07 
5.80E+08 
3.1 OE-02 
7.13E+OI 
9.30E-02 

1 .12E-01 

3.07E-01 
2.01 E-01 
I .91 E-01 
1.48E-01 
3.80E-02 

3.12E-01 
1.88E-01 
1.36E+02 
I .  OOE+09 
0.00E+00 

1 .  55E+08 
5.82E-01 
4.3OE-02 
I .  10E-02 
4.70E+0(3 

1.67E-01 
5.04 E + O O  
8.40E-02 
3.90E+00 
7.50E-02 

3.58E+01 
I .  80E-01 
3.61 E i O O  
1.54E+00 
I .28E+02 

5.35E-01 
3.38E+01 
7.OOE-03 
3.50E-01 
3. GOE-02 

I .  4 8 ~ - 1 5  
7.59E-15 
2.87E-14 , 
5.31E-16 , 
8.02E-09 

U-238 . 
U-238 . 
U-238. 
PU 
H - 3  (GAS ) 

H - 3 ( H T O )  
Cl-3(GAS) 
PU 
U-235 
PU 

1.17E-07 ' 

1.7lE-06 ' 

1.31E-15 
3.14E-13 ~ 

7.23E-16 , 

1.25E+14 
3.39E+14 
2.37E+13 

1.29E+14 
2.27E-t14 

TA21-313(3W) ,FE-2 
TA21-314 ( 3 E  ) FE-1 
T A 2 1 - 3 1 4 ( 4 W ) F E-7 
TA21-315 (515), FE-1 
TA21-324 FE-I 

2.86E+I 4 
1.79E+14 

2.52E+14 
1.45E+14 

2 . O G E i . 1 4  

1.07E-15 
1 . 1 2 ~ - 1 5  
9.27E-16 
5.88E-16 
2.63E-16 ' 

PU 
PU 
PU 
PU 
PU 

TA21-4 ( H C )  , FE-1 
TA21-4 ( H C )  , FE-1 

TA 33-86 FE-G,11 
TA35-TSL213, VE-1 

TA21-4(MAIN) ,FE-3 

2 . 7 6 ~ + 1 3  

3.14E+14 
2.76E-1-13 

I . 1 O E - I - I ~  
1.04E+14 

1.13E-I 4 
6.82E-15 
4.31 E-I 3 
9.OgE-06 
o.ooi?+oo , 

PU 
M FP 
u-235 
H-3(GAS). 
1-1 - 3 ( GAS ) 

6.13E-07 
2.82E-15 ' 

4.62E-16 , 
9.51 E-16 

I .  22E-06 

1 1  - 3 ( c, AS ) 
PU 
1'U 
P [J 
I I - 3 ( G A S  ) 

TA 35-TSL213, FE-5 
TA35-7 FE-2 
TA35-7 FE-7 
TA35-7 FE-8 
TAd1-4  FE-17 

2 .  53E.t-I 4 
2.06E+14 
4.. 52E+17 
2 .  38E+l3 
3 .  t35Ei.14 

TA43 FE-9 
TA43 FE-9 
lA43 FE-10 
'TA43 FE-10 
TA43 FE-12 

2 . 2  I E +I 4 
2.21 E + ?  4 
2 .  3 3 ~ 1 - 1 4  
2.33E+14 
2.70E+1/1 

7.56E-16 
2.20E-I4 I 

3.GlE-16 I 

I .  6 8 ~ - 1 4  
2.7OE-16 , 

PIJ 
I?-32 
PU 
P-32 
PU 

2 .  70Ei.1 4' 
2 .  'i2E+Id 

1.02E+15 
2. 52E.I-'I /1 

1 .02E+l5 

I .  2 9 ~ 1 3  
7.1 5 E - 1 G 
1 . /13E-I 4 1 

1.50E-15 
1 . 2 5 ~ 1 3  I 

1'- 32 
I' u 
I?-32 
U-235 
M F 1' 

TA48 FE-15 
TA49 FE-15 
TALI@ FE-18 
TA45 FE-18 
TA48 FE-40 

6.62E-I6 ' 
4.54E-14 
2.R6E-1 5 
1.43E-13 
7.30E-1 G 

PU 
M FP 

M FP 
U-235 

eu 



TOTAL AVERAGE 
ML OF A I R  MICROCURIES PRINCIPAL 

TOTAL 
M I C R O C  UR IES 
DISCHARGED 

STACK 
LOCATION & I D  DISCHARGED ’ PER ML ISOTOPE 

MFP . 
PU 
MFP . 
PU 
MFP 

PU 
M FP 
PU 
MFP 
PU 

M FP 
PU 
MFP 
PU 
M FP 

PU 
M FP 
PU 

PU 

M FP 
PU , 

M FP 
PU 

t.1 FP 

ri 1: I’ 

eu 
L’U 

PIVP.? 

1!-3(IlTO) 

P / ‘! !\ ? 
I I  -3 ( 3t0 ) 

?U 
G /M A ?  

G/b iAP 

P U 

P L1 
PU 

I 1 - j ( ? AS ) 
r-’ u 

TA48 
TA48 
TA 48 
TA48 
TA48 

TA48 
TA48 
TA48 
TA49 
TA50 

TA50 
TA50 
TA50 
TA50 
TA 50 

TA50 
TA50 
TC.50 
TA 50 
TA50 

TA 50 
TA50 

I T650 

7 . 0 4 ~ + 0 2  
4.1 OE-02 
3 . 7 6 ~ + 0 2  
4.OOE-03 
4.44E-01 

4.93E+I 3 
8.07E+14 
8.07E+14 
2.20E+13 
2.20E+I 3 

. -  I .  43E-1 I 
5.08E-17 
4 .65~-13  
I .  82E-I6 
2.02E-I 4 

FE-40 
FE-45,46 
FE-45,46 
FE-51 
FE-51 

I .  60E-02 
1.57E+00 
1.20E-02 
1 .13E+00 
2.70E-01 

I .72E-16 
I .68E-I 4 
4.71 E-16 
4 . 2 % - I  4 
8 . 5 5 ~ - 1 6  

FE-54 
FE-54 
FE-60 
FE-60 
FE-1 

9.33E+13 
9.3jE+I 3 
2: 55E+13 
2 . 6 3 ~ + 1 3  
3.14E+14 

7.90E+00 

9.50E+00 
3.62E+00 

2.39E-01 

6.67E-01 

2.51E-14 
3 .65~-16  
1.45E-14 
7 . 6 4 ~ 1  /z 
0 . 3 9 ~ - 1 5  

FE-1 
FE-2 
FE-2 
FE-3 
FE-3 

FE-6 
FE-6 
FE-17 
FE-I 7 
FE-2 5 

0.00E+00 
4.21 E-01 
6.60E-02 
1 .26E-01 
9.30E-02 

3.62E+11 
3.62E+1 I 
1.73E+I 3 
1.73EcI 3 
4.1 OE+13 

0.00E+00 
1 .16~-12  
3.82E-15 
7.29E-I 5 
2.27E-15 

/1.lOE+13 
1.50E+14 
1.50E-1-14 
2.13E+l 4 
2.13E-t.1 il 

7.74 E-? 5 
5.53E-16 
7.47E-15 
0.00E+00 
7.39E-15 

!?E-25 
FE-27 
FE-27 

3.17E-01 
8.3OE-02 
1 .12E+00’ 
0.00E+00 
I .  5RE+00 

TA50-37 FE-1 
TA50-37 FE-I 

5.59E-15 + 

6.53E-16 ’ 
I .  84r-15 
1 .S9E-07 
4.16K-13 

TA50-69 FE-I 
TA 50-69 FE-2 
TA50-69 FE-3 
TA53 W N R  FE-2 
TA53 W N R  FE-2 

8.501:-02 
2.50E-02 
2.80E-02 
3.wE+07 
6.67E.t-01 

3.95E+04 
1.50Ei.11 
2.24Ei.05 
I .  52E+07 
I. OOE-03 

2.5OE-02 
3.90E-02 
2.06E-01 
8.54E+07 

I .  5 2 ~ + 1 3  
3. 80E.t.1 3 
1.52E+13 
I .60E+1/1 
I .  60K+14 

TA‘i3 W N R  FE-2 
TA53 MAIN S‘1’ FE-3 
TA53 M A I N  ST FE-3 
.TA53 M A I N  ST I’E-3 
T k 5 4  RM EXI-1 FE-1 

1 . 60E.t-I /1 
2.291.:+14 
2 .  29E.t’I 4 
2.29E+14 
5 .  I x + 1 2  

2.47K-’lO 
G .  55E-04 
3.79E-10 1 

6.62E-OF3 ’ 
1.95E-1 G 

9 .  (11 E+12 
1.66E+l4 
2.01 E+14 
2.03E+I 4 

2.6GE-15 ’ 
2 .  3GE-I 6 
1 .02K-15 
(1.22E-07 ’ 

TA54 PROCESS FE-2 
TAT5 N/S FE-15 
TA55 S / S  FE-76 
TA.55 S/S FE-16 



COIvITNTS 

Part - 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

LOS AAOS 

CY86 

DescriDtion 

. Total Release &mmary by Nuclide 

Plutonium Releases by F 'ac l l i ty  

Uranium Releases by F a c i l i t y  

Mixed Fission Product Releases by Fhcl l i ty  

Tr i t ium Releases by F a c i l i t y  

Miscellaneous Releases by F a c i l i t y  

LAMPF Particulate/Vapor Activation , Products 

Comparison of 1985 and 1986 Stack Releases 
, 



I t  

PART 1. CY86 TOTAL LOS A M O S  AIRBORNE W A S E S  BY NUCLIDE 

- 

SUMMARY OF ACTIVITY DISCHARGED 

PU 
U-235 
u-238 
MFP 
(?/MAP 
P/VAP 
1-131 
Ar-41 
H-3 
H-3/V 
P-32 
MSP 

= 2.07 E+02 
= 7.05 E+02 
= 1.39 E+02 
= 2.57 E+03 
= 1.12 E+11 
= 1.15 E+05 
= 3.80 E+01 
= 2.76 E+08 
= 1.07 E+10 
= 7.46 E+06 
= 6.99 E+01 
= 2.56 E-01 

MICROCURIFS ( 1') 
M ICROCUR IES 
MICROCURIES 
MICROCURIES ( 2 )  
MICRNURIFS (3)  
MIC,ROCURIES ( b )  
MICROCUR IF3  
MICROCURSFS (5) 
MICROCURIES (6)  

MICROCURIES 
MICROCURIES ( 7 )  

MICROCURIES ( 6 )  

NOTES: I 

I 

( 1 ) .  PU VALUES CONTAIN INDGTETIMINANT TRACFS OF AM-241, 
PU-24 1. 

A DFEAY PROWCT OF 

( 2 ) .  MFP DENOTFS MIXED FISSION PRODUCTS. 

( 3 ) .  G/MAP DENOTES GASEO'J'S: MIXED ACTIVATION PRODUCTS; N-lh,-C-lO, 0-14, 0-15, 
N-13, (3-11, AND AR-41. PERCENTAGES ARE I N  PAR" 6 .  

( 4  ) . P/VAP DENOTES PAKI'ICULATE AND/OR VAPOR ACTIVATION PRODUCTS (SEE PART 
V I I ) .  

( 5 ) .  AR-4 1 VALUE IS FOR W , G A  m S T  REACTOR ONLY A N D  DOFS N O T  CONCAIN THE 
AR-41 INCLUDED I N  G/MAP. 

( 6 ) .  H-3 DENOTES EI,MFJTTAL, FORM TRITIUM GAS A N D  H-3/V DENOTFS TRITIU4 VAPOR 
I N  THE HTO FORM 

( 7 ) .  MSP DEbJUIXS MIXF,D SPALLATION PRODIKTS. 

I 



I 

PART 2. CY86 LOS ALAMOS AIRBORNE PLUTONIUM RELEASES BY FACILITY 

TOTAL 
STACK MICROCURIES 

LOCATION & ID DISCHARGED 

TA3-29 FE-14 
TA3-29 FE-15 
TA3-29 FE-17 
TA3-29' FE-18 
TA2-29 FE-19 
TA3-29 FE-21 
TA3-29 FE-28 
TA3-29 FE-29 
TA3-29 FE-30 
TA3-29 FE-31L' 
TA3-29 FE-32. 
TA3-29 FE-33' 
TA3-29 FE-34' 
TA3-29 FE-35 
TA3-29 FE-44,45,46 
TA21-15O.,FE-l.' 
TA21-257 ,FE-4 
TA21-313(2E),FE-l 
TA21-313(3W),FE-2 
TA21-314(3E),FE-L 
TA21-314(4W),FE-7 
TA21-315(5W),FE-L 
TA21-324 ,FE-1 
TA21-4(HC) ,FE-1 
TA35-7 FE-2 
TA35-7 FE-7 
TA35-7 FE-8 
TA43 FE-9 
TA43 FE- 10 
TA43 FE-12 
TA43 FE-34 
TA48 FE-15 
TA48 FE- 18 
TA48 FE-45,46 
TA48 FE- 5 1. 
TA4 8 FE-54 
TA48 FE-60 
TA50 FE-1 
TA50 FE-2 

JJTA50 FE-3 
TA50 FE-6 
TA50 FE-17 
TA50 FE-25 
TA50 FE-27 
TA50-37 FE-1 
TA50-69 FE- 1 
TA50-69 FE-3 
TA54 RM EXH FE-1 
TA54 PROCESS FE-2 

iaTA55 N/S FE-15 
\TA55 S/S FE-16 

O.OOE+OO 
O.OOE+OO 
1.20E-02 
3.30E-02 
1.86E+02 
3.44E-0 1 
6.73E+00 
4.34E-01 
1.00E-02 
5.00E-02 
2.70E-02 
1.94E-01 
9.40E-02 
3.30E-02 
3. L9E-01 
4.8 LE-01 
7.00E-02 
2. LOE-02 
9.95E-0 1 
1.07E-01 
3.78E-01 
1.99E-01 
1.22E+00 
1.OOE-0 1 
2.93E-01 
7.00E-02 
0.00E+00 
4.43E-0 1 
3.31E-01 
2.05E+00 
9.00E-02 
1.67E+00 
1.00E-03 
4.63E-01 
O.OOE+OO 
1.72E-01 
5.43E-01 
1.53E-01 
2,47E+00 
7.00E-02 
1. LOE-02 
9.40E-02 
3.10E-02 
2.00E-02 
1.70E-02 
1.20E-02 
L.00E-03 
1.00E-03 
1.64E-0 1 
4.90E-02 
1.85E-01 

2 
TOTAL PU RELEASED : 

TOTAL AVERAGE 
ML OF AIR MICROCURIES PRINCIPAL 
DISCHARGED 

2.40E+14 
6.81E+14 
1.3 1E+14 
1.5 LE+14 

1.41E+14 
4.9 1E+14 
7.86E+14 
9.23E+13 

~ 1.41E+14 
3. 19E+14 

1.51E+14 
9,23E+13 
1.42E+L5 
2.2 1E+L4 

1.98E+14 
2.92E+14 
2. 17E+14 
2.03E+14 
3.44E+14 
2.13E+14 
2.99E+13 
2.57E+14 
5.28E+13 
2.99E+13 
2.61E+14 
2.28E+14 
2.72E+14 
3.03E+14 
8.00E+14 
2.43E+12 

2.17E+L3 
9.23E+13 
9.90E+12 

6.97E+14 

7.52E+14 

2.543+13 

7.983+14 

3.48E+14 
6.39E+14 
4.69E+13 
6.57E+10 
2.86E+13 
,5.42E+L3 
1.53E+L4 
1.88E+l4 
1.35E+L3 
1.35E+13 
6.10E+12 
5.34E+12 
1.94E+14 
2.42E+14 

PER ML 

' 207.33 MICROCURIES 

F 

O.OOE+OO 
'O.OOE+OO 
9. 18E- 17 
2.19E-16 
2.67E- 13 
2.44E- 15 
1.37E- 14 
5.53E- 16 
1.08E- 16 
3.54E-16 
8.47E- 17 
2.58E- 16 
6.25E-16 
3.58E-16 
2.25E-16 
2. L7E-15 
2.75E- 15 
1.06E- 16 
3,. 4 1 E- 15 
4.92E- 16 
1.87E-15 
5.793-16 
5.74E-15 
3.343-15 
1.14E- 15 
1.33E-15 
O.OOE+OO 
1.70E-15 
1.45E- 15 
7.53E- 15 
2.97E- 16 
2.09E- 15 
4.12E- 16 
5.80E-16 
O.OOE+OO 
1.87E-15 
5.49E- 14 
4.40E- 16 
3.87E- 15 
1.49E-15 
1.67E- 13 
3.293-15 
5.72E- 16 
L.31E-16 
9.03E- 17 
8.86E- 16 
7.39E- 17 
1.64E-16 
3.07E-14 
2.52E- 16 
7.63E-16 

ISOTOPE 

PU 
'P u 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
'P u 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
,PU 
PU 
PU 
PU 

PU 
PU 
PU 
PU 
PU 
PU 
PU 

PU 
PU 
'PU 
PU 
PU 
PU 
PU 
PU 
PU 

I PU 
PU 
PU 
PU 
PU 

'PU 

PU 
PU 

IPU 

,PU 

'PU 

, PU 
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PART 3. CY86 COS ALAMOS AIRBORNE URANIUM RELEASES BY FACILITY 

TOTAL 
STACK MICROCURIES 

LOCATION & ID DISCHARGED 

TA3-29 FE-20 
TA3-29 FE-22 
TA3-29 FE-23 
TA3-29 FE-24 
TA3-29 FE-26 
TA3-29 FE-27 
TA3-35 FE-L,2 
TA3-66 FE-10 
TA21-3(MAIN),FE-6 
TA21-4(MAIN),FE-3 
TA48 FE- 11 
TA48 FE-40 

3.72E-01- 
2.02E-01 
4.65EM2 
2.26E+OL 
4.57E-01 
6. 38E-01 
1.42E-0 1 
2. 18E+00 
1. 14E+02 

6. LLE-01 
O.OOE+OO 

9.83E+OL 

TOTAL U-235 RELEASED : 

TOTAL 
STACK MICROCURIES 

LOCATION & ID DISCHARGED 

TA3-66 FE-8 
TA3-66 FE-9 
TA3-66 FE-13 
TA3-66 FE-24 
TA3-66 FE-26 
TA3-102 ,FE-20 
TA3 - 14 1 , FE-6 
TA3-14L,FE-9 
TA3-141,FE-LO 
TA46 FE-4 1 

1.50E+OL 
2.98E+OL 
8.56EML 
2.20E-02 
3.28E+00 
1.24E+00 
1.80E-02 
3.75E+00 
6.38E-0 1 
4.00E-03 

TOTAL 
ML OF AIR 
DISCHARGED 

5.56E+14 

2.97E+L4 
5.56E+14 

1.3LE+l4 
2.35E+L4 
1.42E+14 
2.57E+14 
3.15E+L4 
1.01E+15 
4.92E+13 

9.23E+L3 

1. 19E+14 

AVERAGE 
MICROCURIES 
PER ML 

6.69E-16 
2.. L9E- 1 5  
1.57E- 12 
4.07E-14 
3 A4E-15 
4.88E-15 
6.04E- 16 
1.53E-14 
4.43E-13 
3.12E-13 
6.04E- 16 
O.OOE+OO 

704.64 MICROCURIEES 

TOTAL AVERAGE 
ML OF AIR , MICROCURIES 
DISCHARGED PER ML 

. 2.40E+14 

4.88E+14 
3.36E+13 
1.30E+13 
7.09E+L3 
5.30E+12 
4,48E+14 
2,. 44E+14 
1.35E+13 

6.80E+14 
6.23E- 14 
4.39E-14 
1.75E- 13 
6.55E-16 
2.52E- 13 
1.75E- 14 
3.40E- 15 
8.36E-15 
2.6 LE- 15 
2.96E-16 

PRINCIPAL 
ISOTOPE 

U-235 
U-235 

, u-235 
1 U-235 
I U-235 
U-235 
U-235 
U-235 
U-235 
U- 235 
U-235 
U-235 

,PRINCIPAL 
ISOTOPE 

' U-238 
, U-238 

U-238 
U-238 
U-238 

' U-238 
U-238 

~ U-238 
U-238 
U-238 

TOTAL U-238 RELEAS ED : 139.35 MICROCURIES 

3 



PART 4. CY86 LOS ALAMOS AIRBORNE MIXED FISSION PRODUCT RELEASES BY FACILlTY 

STACK 
LOCATION 6 '.ID 

TA3-29 FE-44,45,46 
TA21-4(HC),FE-l 
TA4 8 FE- 11 
TA48 FE-15 
TA48 FE-18 
TA48 FE-40 
TA48 FE-45,46 
TA48 FE-51 
TA48 FE-54 
TA50 FE-1 
TA50 FE-2 
TA50 FE-3 
TA50 FE-6 
TA50 FE-17 
TA50 FE-25 
TA50 FE-27 
TA50-37 FE-1 

TOTAL 
MICROCURIES 
DISCHARGED 

4.79E+01 
3.24E-01 
1.41E+02 

4.9lE-01 
1.50E+03 
6.28EM2 
6.66E-01 
2.34E+00 
7.60E+00 
9.21E+00 
2.32E-0 1 
3.00E-03 
L.07E-01 
2.72E-01 
8.42E-01 
1.88E+00 

2.32E+02 

TOTAL 
ML OF AIR 
DISCHARGED 

1.42E+L5 
2.99E+13 
1.0 1E+L 5 
8.00E+14 
2.43E+12 
4.92E+13 
7.98E+14 
2. 17E+13 
9.23E+13 
3.48E+L4 
6.33E+L4 
4.69E+L3 
1.72E+lO 
2.86E+13 
4.90E+13 
1.53E+14 
1.88E+L4 

AVERAGE 
MICROCURIES 
PER ML 

3.37E-14 
1.08E- 14 
1.39E-13 
2.90E-13 
2.03E- 13 
3.04E- 11 
7.87E- 13 
3.07s 14 
2.54E- 14 
2.19E- 14 
1.46E-14 
4.95E- 1 5  
1.74E- 13 
3.74E- 15 
5.55E- 15 
5.5 LE-15 
1. OOE- 14 

PRINCIPAL 
ISOTOPE 

M FP 
MFP 
MFP 
MFP 
MFP 
M FP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 

TOTAL MFP RELEASED : 257 1.25 MICROCURIES 

PART 5. CY86 LOS ALAMOS AIRBORNE TRITIUM RELEASES BY FACILITY 

TOTAL 
STACK MICROCURIES 

LOCATION 6 ID DISCHARGED 

TA3-16 FE-14 
TA3-16 FE-16 
TA3-40 FE-25 
TA21-155N(TSTA),FE-5 
TA21-209,FE-l,10,12 
TA33-86 FE-6,Ll 
TA35-TSL213,FE-1 
TA35-TSL213,FE-5 
TA41-4 FE-17 
TA53 WNR FE-2 
TA53 MAIN ST FE-3 
TA55 S/S FE-16 

6.39EM8 
5.89 E+08 
1.69EM4 
1.04EM7 * 
4.383+08 
6,66E+09 
O.OOE+OO 
4.76EM7 
1.32E+09 
2.95EM4 
6.07E+06 
L.OLEM9 

TOTAL AVERAGE 
ML OF AIR MICROCURIES 
DISCHARGED PER ML 

3.49E-05 
7.49E-05 
6.75E-08 
8.36E-08 
1.32E-06 
6.05E-05 
O.OOE+OO 
1.58E-07 
3.363-06 
1.76E-10 
3.12E-08 
4.17E-06 

TOTAL H-3 - RELEASED: 10721.00 CURIES 

PRINCIPAL 
ISOTOPE 

H-3(GAS) 
H-3 (GAS) 
H-3(GAS) 
H- 3 ( GASdHTO ) 
H-3 (GAS ) 

. H- 3 (GAS ) 
H-3 (GAS) 
H-3 (GAS) 
H-3(GAS) 
H- 3 (HTO) 
H-3 (HTO) 
8-3 (GAS) 

4 



PART 6. CY86 MISCELLANEOUS Los ALAMOS AIRBORNE RELEASE 

W A L  TOTAL AVERAGE 
STACK MICRvCURIFS ML OF A I R  MICROCURIES PRINCIPAL 

LOCATION & I D  DISCHARGED DISCHARGED P r n  ML ISOTOPE 

TA2-9, k G A  2.76 E+08 1.31 E + l 3 ' .  2.10 E-05 Ar-4 1( 1) 

TA3-29,' Wing 9 3.80 E+01 1.42 E+15 2.67 E-14 ,I-131 
, 

TA43, (Fe-9 + 10 6.99 E N 1  1.06 E+15 6.57 E-14 P-32 
+ 12 + 34) 

T.448, Fe-60 2.56 E-01 2.39 E+12 1.07 E-13 KSP (Cu-67) ( 2 )  

0 
TA53, WNR ( E - 2 )  2.07 E+08 1.65 E+14 1.26 E-06 cr/MAP(3) 

TA53, ( E - 3 )  1.12 E+11 1.95 E+14 5.74 E-04 G F r p s (  3) 

TA53, WNR (FE-2) 5.09 EM0 1.55 E+14 3.29 E-11 P/VAP( 4 1 

TA53 (E-3 )  1.15 E+05 1.95 E+14 5.89 E-10 , P/VAP(Q). 

1 NOTES: 

I 

(1).  NOTE THAT G/MAP AT 0.3% A r - 4 1  IS ANOTHEX SOURCE OF APPROXIMATELY 3.3 
E+08 MICROCURIES. 

( 2)  . 
(3 ) .  

MSP DENOTFS MIXED SPAUATION PRODUCTS FRO4 LAMPF TARGETS. 

G/MAP D E m  GASEOUS MIXED ACTIVIATION PRODUCTS W I T H  THE FOLLOWING 
CONSTITUENI'S: N-16, 3.0%; C-10, 0.6%;  0-14, 0 .5%;  0-15, 42.0%; N-13, 
18.6%; C - 1 1 ,  35.0%; AND Ar-41 ,  0 .3%. 

PARTICULATE CONSTITUENT IS 8.88 E+O3 MICRO C l  OF Be-7 A N D  THE MAIN VAPOR 

NUCLIDES WERE IDEIVI'IFIED (SEE PART 7 ) .  

( 4 ) .  PDAP DENOTES PARTICULATE OR VA-POR ACTIVATION PRODUCTS (THE MAIN 

CONSTITUENT IS  6.86 E+O4 MICRO C I  OF Os-183. ?wENTy TKREE DISTINCT 



PART 7 .  CY86 SUMMARY REPORT ON LAMPF P / V A P  A I R B O R N E  RELEASES 

' STACK I D  ISOTOPE 

FE-3 
BE- 7 
NA- 2 2 
NA- 2 4  
SC-44M 
SC-46 

MICROCURIES 
2 t S CHARGED 

s c - 4 7  8 .27E+Ol  
v-48 9 .70E+01  
CR-51 5.02E+OL I 

Mtl- 5 2 1 .253+02  
MN-54 L.OlE+Ol 

CO-56 
CO-57 
C O - 5 8  
CO- 60 
BR- 7 7 

BR- 8 2 
TA-182 
OS- 183 
OS- 185 
IR- 188 

HG- 195M 
HC-197M 
HG-203 

2.16E+00 
9 .85E-01  
9 .16E+00 
4 .63E+00 
8.123+02 ' 

2.23E+04 
4 .44E+03 
6.86E+04 
2 . 7  LE+03 
1 .50E+02  

9 .34E+02 
1 . 7  lE+02 
3.30E+02 

TOTAL FE-3 P/VAP 1 .15E+05  MICROCURIES , 

WNR FE-2 
BR-82 5.09E+00 

TOTAL WNR FE-2 P/VAP 5 .09E+00  MICROCURIES 

6 
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PART 8. COMPARISON OF 1985 A N D  1986 LOS A M O S  STACK,RELEASFS 

- Cl C l  
1985 - 1986 R( 86/85 ) 

Pu 2.11 E+02 2.07 E+02 0.98 

U 7.27 E+02 8 . 4 4  EM2 1.16 

MFP 1.24 E+03 2.57 E M ?  2.07 
I 

H-3 8.85 E+09 1.07 E+10 1 . 2 1  

H-3/V ( A )  7.46 E+06 ( A )  
I 

Ar-4 1 3.90 E+08 2.76 EM8 11.71 

1-131 1.46 E+02 3.80 E+01 0.26 

P-32 5.30 E+01 6.99 E+01 1.32 

7 

1.27 E+11 1.12 E+11 0.88 GMAP 

( A ) .  

elther e lementa l  gaseous o r  t r i t i a t e d  water vapor form i n  t h e  

p a s t .  

cont inued  I n  the fu tu re . .  

Tritium emiss ions  have n o t  been reported sepa ra t e ly  as 
’ ,  

In 1986 t h i s  d i s t i n c t i o n  was started and will be 

Cur ren t ly  t h e  two sources  r epor t ing  

H-3D are TSTA and LAMPF. 

( B ) .  Mixed S p a l l a t i o n  Products  (MSP) has  not  been reported 

before 1986. 

? 
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LOS ALAMOS NATIONAL ABORATORY 
STACK DISCHARGE REPORT 

DATE: 27  -Jan- 1987 
PREPARED BY: 
F .  GUEVARA 

FOR THE PERIOD FROM: 27-DEC-85 TO: 29-DEC-86 

~ TOTAL TOTAL AVERAGE 
STACK MICROCURIES ML OF A I R  MICROCURIES PRINCIPAL 

LOCATION & I D  DISCHARGED DISCHARGED . PER ML ISOTOPE 

TA2-9 OWR 2 . 7 6 E + 0 8  1 . 3 L E + 1 3  2 .  LOE-05 AR-4 1 
TA3-16 FE-14 6 . 3 9 E + 0 8  1 . 8 3 E + 1 3  3 . 4 9 E - 0 5  H - 3  
TA3-16 FE-16 I 5 . 8 9 E + 0 8  7 . 8 6 E + 1 2  7 . 4 9 E - 0 5  H- 3 

, 

, 

/ TA3-29 FE-14 O.OOE+OO 2 . 4 0 E + 1 4  O.OOE+OO PU 
TA3-?9 FE-15 

... . .. ...... __.____________.._.....__.__._.I_____ ~ __-.I- .-._ _-.-.-._ ..------..--.I .lu- -.-. ~ . 

TA3-29 
TA3-29 
TA3-29 
TA3-29 
TA3-29 

TA3-29 
TA3-29 
TA3-29 
TA3-29 
TA3-29 

FE- 1 7  
FE- 18 
FE- 19 
FE-20 
FE-21 

FE-22 
FE-23 
FE- 2 4  
FE-26 
FE-27 

TA3-29 FE-28 
TA3-29 FE-29 
TA3-29 FE-30 
TA?-29 FE-31 
TA3-29 FE-32 

TA3-29 FE-33 
TA3-29 FE-34 
TA3-29.  FE-35 
TA3-29 F E - 4 4 , 4 5 , 4 6  
lTA3 - 2 9  F E - 4 4 , 4 5  , 4 6  

TA3-29 F E - 4 4 , 4 5 , 4 6  
TA3-35 . F E - 1 , 2  
TA3-40 FE-25 
TA3-66 FE-8 * 

TA3-66 FE-9 , 

TA3-66 FE-LO 
TA3-66 FE-1.3 
TA3-66 FE-24 
TA3-b6 FE-26 
T A 3 - 1 0 2 , F E - 2 0  

6.8 1E+14 O.OOE+OO PU 

1 . 2 0 E - 0 2  
3.3012-02 
1 . 8 6 E + 0 2  
3 . 7 2 E - 0 1  
3 . 4 4 E - 0 1  

2 . 0 2 E - 0 1  
4 , 6 5 E + 0 2  
2 . 2 6 E + O l  
4 . 5 i E - 0 1  
6 .381~-01 

6 . 7 3 E + 0 0  
4 . 3 4 E - 0 1  
L . 0 0 E - 0 2  
5.OOE-02 
2 . 7 0 E - 0 2  

1 . 9 4 E - 0 1  ' 

9 . 4 0 E - 0 2  
3 . 3 0 E - 0 2  
3. L 9 E - 0 1  
4 .79E+OL 

3 , 8 0 E + O l  
1 . 4 2 1 ~ - 0 1  
1 . 6 9 E + 0 4  
1 .50E+O 1 

. 2 . 9 8 E + O l  
c 

2 .  1 8 E + 0 0  
8 .56E+OL 
2 . 2 0 E - 0 2  
3.23E+OO 
1.24E+00 

I. ..!. :a9 
. -  &- . 

1 . 3 1 E + L 4  
1 . 5 1 E + 1 4  
6 . 9 7 E + 1 4  
5 . 5 6 E + L 4  
1 . 4 1 E + 1 4  

9 . 2 3 E + 1 3  
2 , 9 7 E + 1 4  
5 . 5 6 E + 1 4  
1. L9E+14 
1 . 3 l E + L 4  

4 . 9 1 E + i 4  
7 . 8 6 E + 1 4  
9 .  %3E+1.3 
1 . 4 1 E + L 4  
3 .  L9E+14 

7 . 5 2 E + 1 4  

9 . 2 3 E + L 3  
J. . 4 2 E + l 5  

1.5 l E + L 4  

1 . 4 2 E + 1 5  

1 . 4 2 E + l 5  
2 . 3 5 E + 1 4  
2 . 5 0 E + 1 1  
2 . 4 0 E + 1 4  
6 . 8 0 E + L 4  

1 ._42E+14 
4 . 8 8 E + 1 4  
3 . 3 6 E + 1 3  

7 . 0 9 E + 1 3  
1 . 3 0 ~ c i 3  

7.- *. :p- .- 3, 

. .. 

9 . 1 8 E - 1 7  
2 .  19E-  1 6  
2 . 6 7 E - 1 3  
6 . 6 9 E -  1 6  
2 . 4 4 E - 1 5  

2 . 1 9 E - 1 5  
1 . 5 7 E - 1 2  
4 . 0 7 E -  14 
3 . 8 4 E -  15 
4 . 8 8 E -  15  

1 . 3 7 E - 1 4  
5 . 5 3 E -  16 
1 . 0 8 E - 1 6  
3 . 5 4 E - 1 6  
8 . 4 7 E - 1 7  

2 . 5 8 E - 1 6  
6 . 2 5 5 1 6  
3 . 5 8 E -  16 
2 . 2 5 E - 1 6  
3 . 3 7 E -  14 

2 . 6 7 E -  14 
6 . 0 4 E -  16 
6 . 7 5 E - 0 8  
6 . 2 3 E -  14 
4 . 3 9 E -  14  

1 . 5 3 E -  14 
1 . 7 5 E - 1 3  
6 . 5 5 E -  1 6  
2 . 5 2 E -  13  
1 . 7 5 E -  14 

. I ,  >J 
r e - .  

PU 
PU 

U-235 
PU 

PU 

NU-235 - 
U-235 
U - 2 3 5  
U-235 
'U-235 

'PU 
PU 
'PU 
PU 
,PU 

PU 
PU 
PU 

,PU 
* MFP 

' 1 - 1 3 1  
U- 2 3 5  
H - 3  

' U-238 
, U-238 

U - 2 3 5  
1 U-238 

U - 2 3 8  
U-238 
U-238 



TOTAL 
STACK MICROCURIES 

LOCATION & ID DISCHARGED 

1.80E-02 
3.7 5 E+O 0 

3 
L> TA3-141 ,FE-6 

TA3-141 ,FE-9 
TA3-141,FE-LO 6.38E-0 1 
TA21-150,FE-1 4.8 LE-0 1 
TA21-155N(TSTA),FE-5 1.04E+07 

TA21-209 ,FE-1,10,12 
TA21-257 ,FE-4 

. TA21-3(MAIN) ,FE-6 
2 -y F ' c O  TA21<313(2E) ,FE-1 

TA21-313(3W),FE-Z 

TA21-314(3E),FE-L 
TA21-314(4W),FE-7 
TA2 1-3 15 ( 5W) , FE- 1 
TA21-324 ,FE-1 
TA21-4(KC),FE-L 

TAZL-4(HC),FE-l 
TA21-4(MAIN),FE-3 
TA33-86 FE-6,LL 
TA35-TSL213,FE-1 
TA35-TSL213 ,FE-5 

TA35-7 FE-2 
TA35-7 FE-7 
TA3.5-7 FE-8 
TA41-4 FE-17 
TA4 3 

TA43 
TA4 3 
TA43 
TA43 
TA43 

TA4 3 
TA4 3 
TA46 
TA48 
TA48 

, TA48 
TA48 
TA48 
TA48 
TA48 

FE-9 

FE- 9 
FE- LO 
FE-10 
FE- 12 
FE-12 

FE-34 
FE-34 , 
FE-41 
FE- 11 
FE-11 . 

FE-15. 
FE-15 
FE- 18 
FE- 18 
FE-40 

4.38 E+08 

1.14E+02 
- 2.10E-02 

9.95E-0 1 

7.00E-02 

1.07E-01 
3.78E-01 
L.99E-0 1 
1.22E+00 
1.OOE-0 1 

3.24E-01 
9.83E+OL 
6.66E+09 
O.OOE+OO 
4.7 6 E+07 

2.93E-0 1 
7.00E-02 
O.OOE+OO 

. 1.32E+09 
4.43E-0 1 

TOTAL 
ML O F  AIR 
D IS CH ARCED 

3.33E+L4 
2.54E+L3 
2.57E+14 
1.98E+14 
2 . 9  2E+14 

2 .  17E+14 
2.03E+L4 
3.44E+L4 
2.13E+14 
2.99E+13 

.i/ 

2.99E+L3 
3. 15E+14 
l.l0E+14 
7.26E+13 
3.02E+L4 

2.57E-t14 
5.28E+13 
2.99E+13 
3.94E+14 
2.6 1E+L4 

I .  

PER ML 

3.40E- 15 
8.36E-15 
2.6LE-15 
2.17E-15 , 

8.36E-08 

L.32E-06 
2.75E- 15 
4.43E- 13 
l-.-O 6 EL 16- 
3.41E-15 

.. 

4.92E- 16 
1.87E-15 
5.79E-16 
5.74E-15 
3.34E- 15 

I 

AVERAGE 
MICROCURIES PRINCIPAL 

1.08E-14 
3.12E-13 ' 
6.05E-05 
0,00E+00 
1.58E-07 

1. 14E- 15 
1.33E-15 
O.OOE+OO 
3.36E-06 
1.70E-15 , 

I SOTOP E 

U-238 
U-238 
U- 238 
PU 
H-3 

H-3 
PU 
U-235 
pu-- -- 

PU 

PU 
PU 
PU 
PU 
PU 

M FP 
U-235 
H-3 
H-3 
H-3 

PU 
PU 
PU 
H-3 
PU 

3.3lE-01 2.28E+14 ' _ '  1.45E- 15 PU 

4.00E-03 1.35E+13 2.96E- 16 U-238 
6.11E-01 L.OLE+15 
1.41E+02 l.OLE+l5 

1.67E+OO . 8.00E+L4 
2.32E+02 8.00E+14 
1.00E-03 2.433E+L2 
4.91E-01 2 .&3E+12 
O.oOE+OO 4.92E+13 

4. 

- i 

-r 

6.04E- 16 
1.39E- 13 

2.09E-15, 
2.90E-13 
4. L2E-16 
2.03E- 13 
O.OOE+OO I 

U-2335 
MFP 

PU 
MFP 
Pil 

M FP 
U-235 



STACK 
LOCATION & I D  

TOTAL 
MICROCURIES 
DISCHARGED 

TOTAL 
ML OF A I R  
DISCHARGED 

AVERAGE 
MICROCURIES 

PER ML 
PRINCIPAL 

ISOTOPE 

MFP 
PU . 
MFP 
PU 
M FP 

PU 
M FP 
PU 
M FP 
PU 

MFP 
PU 
M FP 
PU 
MFP 

PU 
MFP 
PU 
M FP 
PU 

M FP 
PU 
MFP 
PU 
M FP 

PU 
PU 
G /MAP 
P /VAP 
H -  $J 

G / MAP 
P/VAP 

PU 
PU 

PU 
PIJ 
H- 3 

H-% 

TA48 
TA48 
TA48 
TA4 8 
TA48 

TA48 
TA48 
TA48 
TA48 
TA50 

TA50 
TA50 
TA50 
TASO 
TA50 

TA50 
TA50 
TA50 
TA50 
TA50 

TA50 
TA50 
TA50 

FE-40 
FE-45 ,46  
FE-45 ,46  
FE-51 
FE-5 1 

FE-54 
FE- 5 4  
FE-60 
FE-60 
FE- 1 

FE- 1 
FE-2 
FE- 2 
FE-3 
FE-3 

FE-6 
FE-6 
FE- 1 7  
FE-17 
FE-25 

FE- 2 5 
FE-27 
FE-27 

1 .50E+03  
4 . 6 3 E - 0 1  
6 .28E+02  
O.OOE+OO 
6 . 6 6 E - 0  1 

4 . 9  2 E+L3 
7 .98E+L4 
7 .98E+14  
2 .17E+13  
2 .17E+13 

3 . 0 4 E - 1 1  
5 . 8 0 E - 1 6  
? . 87E-13  
O.OOE+OO 
3 .07E-14  

1 . 7 2 E - 0 1  
2 .34E+00 
5 . 4 3 E - 0 1  
2 . 5 6 E - 0 1  
1 . 5 3 E - 0 1  

1 . 8 7 E -  15 
2 .54E-  14 
5 . 4 9 E - 1 4  

, 1 . 0 7 E - 1 3  
4 . 4 0 E - 1 6  

7 , 6 0 E + 0 0  
2 .47  E+OO 
9 .2LE+00 
7 . 0 0 E - 0 2  
2 . 3 2 E - 0 1  

2 .19E-14  
3 . 8 7 E - 1 5  
1 .46E-  1 4  
1 . 4 9 E - 1 5  
4 .95E-15  

1 .10E-02  
3 . 0 0 E - 0 3  
9 . 4 0 E - 0 2  
L .07E-01  
3.  LOE-02 

1 .67E-13  
1 . 7 4 E -  13 
3 .29E-15  
3 . 7 4 E - 1 5  
5 . 7 2 E - 1 6  

2 . 7 2 E - 0 1  
2 .00E-02  
8..42E-O1 
1 . 7 0 E - 0 2  
1 .88E+00  

5 . 5 5 E - 1 5  
1 .3LE-16  
5 .5  LE- 15 
9 . 0 3 E - 1 7  
1. OOE- 14 

~ ~ 5 0 - 3 7  FE-1 
TA50-37 FE-1 

TA50-69 FE-1 
TA50-69 FE-3 
TA53 WNR FE-2 
TA53 W N R  FE-2 
TA53 WNR FE-2 

1 . 2 0 E - 0 2  
,L . 00E-03  
2 . 0 7  E+08 

2 .95E+04 
5 .09E+00  

1.3 5 E+13 

1 . 6 5 E + 1 4  
1 .55E+14  

1 .35E+13  

1 .68E+L4 

8 . 8 6 E - 1 6  
* -. 7 .38E-  17  

1 . 2 6 E - 0 6  
3 . 2 9 E -  1 4  

-1.76E-LO 
I 

1 . 9 5 E + 1 4  
1.95E+14 

6 .  LOE+L2 
5 .34E+12  

1 .95E+14  

TA53 M A I N  ST FE-3 
TA53 M A I N  ST FE-3 
TA53 M A I N  ST FE-3 
TA54 RM EXH FE-1 
TA54 PROCESS FE-2 

TA55 N/S FE-15 
TA55 S / S  FE-16 
TA55 S / S  FE-16 

1 . 1 2 E + l l  
1. 15E+05 
6 .07E+06 
1 . 0 0 E - 0 3  
L.64E-0 1 

5 . 7 4 E - 0 4  
5 .89E-LO 
3 . 1 2 E - 0 8  
1 . 6 4 E - 1 6  
3 . 0 7 E -  1 4  

4 .90E-02  
1 .85,E-Ol 
1.0 1E+09 

- 2 . 5 2 E - 1 6  
7 . 6 3 E - 1 6  
4 . 1 7 E - 0 6  



DATE : 2 7 -Jan- 198 7 
L O S  ALAMOS NATIONAL LABORATORY STACK E M I S S I O N S  

LST - LZTH P E R I O D S :  2 7 - D E C - 8 5  - 2 9 - D E C - 8 6  

SUMMARY O F  A C T I V I T Y  DISCHARGED BY I S O T O P E  
PU = 2 . 0 7 E + 0 2  MICROCURIES 
U - 2 3 5  = 7 . 0 5 E + 0 2  MICROCURIES 
U-238 = 1 . 3 9 E + 0 2  MICROCURIES 
MFP = 2 , 5 7 E + 0 3  MICROCURIES 
C/MAP = L . l Z E + l L  MICROCURIES 
P / V A P  = L . 1 5 E + 0 5  MICROCURIES 
1-131 = 3 . 8 0 E + O l  MICROCURIES 
A R - 4 1  = 2 . 7 6 E + 0 8  MICROCURIES 
H - 3  = 1 . 0 7 E + L O  MICROCURIES 
1’-32 = 6 . 9 9 E + O  1 MICROCURIES 

FOOTNOTES FOR ABOVE. TABLES : 
G/MAP DENOTES GASEOUS MIXED A C T I V A T I O N  PRODUCTS;  C - l l , N - L 3 , 0 - L 5 ,  AND A R - 4 1 .  
P / V A P  DENOTES PARTICULATE AND/OR VAPOR A C T I V A T I O N  PRODUCTS ( S E E  ATTACHMENT 
FOR S P E C I F I C  NUCLIDE INFORMATION) .  
MFP DENOTES MIXED F I S S I O N  PRODUCTS.  I 

ZERO DENOTES VALUE LESS THAN LOWER LIMIT OF DETECTABILITY. 

f 

I2 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

TO Ken Hargis, HSE-8 Group Leader 
MS K490 

DATE: February 27, 1990 

A summary of Cy89 radioactive airborne effluent releasesra listing of 
control codes, and reference identification data for 1989 is attached. 
Also, included for each stack is a completed copy of FORM DOE, F-5821.1 for 
your review and transmittal to the DOE. 

JMG/RAM: icf 

Att: a/s 

Cy: L. McAtee, HSE-10, MS E503 
J. Miller, HSE-11, MS H815 
L. Andrews, HSE-1, MS K487 
R. Miller, HSE-1, MS K487 
D. Vasilik, HSE-1, MS F692 
R. Martin, HSE-1, MS F692 
HSE-1 Stack Release File, MS K487 
HSE-1 Nuclide Inventory File, MS K487 
HSE-1 File, MS K483 
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LOS &S FACILITIES RADIOACTIVE 
AIRBORNE EFFLUENT RELEASE SUMMARY 

FOR CY88 
I 

Prepared by: Ross Miller,' HSE-1 
. Date: March 3, 1989 
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PART 1. CY88 TOTAL LOS ALAMOS AIRBORNE RELEASES BY NUCLIDE 

SUMMARY OF ACTIVITY DISCHARGED 

PU = 7.24 E+o1 
U-235 = 5.05 E+02 
U-238 = 5.32 E+01 
MFP = 1.16 E+03 
G/XAE' = 1.22 E+11 
P/vAp = 1.24 E+05 
Ar-41 = 2.64 E+08 
H-3 = 1.10 E+10 
H-3/v= 3.78 E+07 
P-32 = 5.72 E+01 

NOTES : 

MICROCURIES (1) 
MICROCURIES 
MICROCURIES 
MICROCURIES (2) 
MICROCURIES (3) 
MICROCURIES (4) 
MICROCURIES (5) 
MICROCURIES (6) 
MICROCURIES (6) 
MICROCURIES 

F'U VALUES CONTAIN INDETERMINANT TRACES OF AM-24Ll A DECAY PRODUCT OF 
-241. 

MFP DENOTES MIXED FISSION PRODUCTS. 
I 

G/MAP DENOTES GASEOUS MIXED ACTIVATION PRODUCTS; N-16, C-101'OT14, 
0-15, N-13, C-11, AND AR-41. PERCENTAGES ARE IN PART 6. 

I 

P/VAP DENOTES PARTICULATE AND/OR VAPOR ACTIVATION PRODUCTS (SEE PART 

AR-41 VALUE IS FOR OMEGA WEST REACTOR ONLY AND DOES NOT CONTAIJ THE 

VII). 

AR-41 INCLUDED IN G W .  

H-3 DENOTES EZEMENTAL FORM TRITIUM GAS AND H-3/V DENOTES TRITI 
VAPOR IN THE HTO FORM. 

FI 
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PART 2. CY88 LOS ALAMOS AIRBORNE PLUTONIUM RELEASE BY FACILITY 

STACK 
I LOCATION & ID 

I 
I 

TA3-29 FE-14 
TA3-29 FE-15 
TA3-29 FE-17 
TA3-29 FE-18 
TA3-29 FE-19 
TA3-29 FE-21 
"T-29 FE-28 
TA3-29 FE-29 
TA3-29 FE-30 
"lW-29 FE-31 
TA3-29 FE-32 
TA3-29 FE-33 
TA3-29 FE-34 
TA3-29 FE-35 
TA3-29 FE-44,45,46 
TA3-29 WE-48 
TA21-1SOt FE-1 
TA21-257, FE-4 
TA21-313 ( 3W) , FE-2 
TA21-314(3E),FE-1 
TA21-314(4W),FE-7 
TA21-315(5W),FE-1 
TA21-324,FE-1 
TA21-4(HC),FE-1 
TA35-7 FE-2 
TA3S-7 FE-7 
TA35-7 FE-8 
TA43 FE-9 
TA43 FE-10 
TA43 FE-12 
"I43 FE-34 
TA48 FE-15 
TA48 FE-18 
TA48 FE-45,46 
TA48 FE-51 
TA48 FE-54 
"48 FE-60 
' I M O  FE-1 
' I M O  FE-2 
T A 5 O  FE-3 
T A 5 O  FE-6 
' I M O  FE-17 
TA50 FE-25 
TA5O FE-27 

TOTAL 
MICROCURIES 
DISCHARGED 

8.80E-02 
2.13E-01 
1.OOE-02 
2.50E-02 

1.61E-01 
3.17E+01 

1.663+01 
1.70E+00 
2.103-02 
6.8OE-02 
2.1OE-01 
4.593-01 
1.8OE-02 
1.32E-01 
4.6513-01 

7.103-02 
6.8OE-02 
7.8031-02 , 
1.52E-01 
5.103-02 
2.7OE-02 
2.143-01 
5.2OE-02 
1.07)~-01 
6.303-02 
2.003-03 
2.503-01 
5.2%-01 
4.91E-01 
1.94E-01 
4.43s-01 
1.003-03 
2.631~-01 
1.003-03 
1.103-02 
5.OOE-03 
1.46E-01 
9.46E-01 
1.3OE-02 
3.003-03 
1.OOE-03 
3.00E-03 
1.30E-02 

O.OOE+OO 

3 

TOTAL AVERAGE 
I C  OF AIR MICROCURIES 

PER ML 

5.00E-16 
2.67E-16 
9.693-17 
1.753-16 
5.0331-14 
2.093115 
3.2431-14 
2.50E-15 
4.231~-16 
1.1%-15 
3.433-16 
7.85E-16 
6.163-16 
1.563-15 
3.383-16 
O.OoE+OO 
4.30E-16 
3.353-15 
2.693-16 
1.2OE-15 
2.44E-16 
2.1%-16 
2.3631-15 
2.153-15 
8.5OE-16 
1.95E-15 
1.401~-16 
1.5113-15 
1.843-15 
1.623-15 
1.15E-15 
9.263-16 
9.283-16 
3.413-16 
6.2913-17 
9.793117 
1.793-16 
5.76E-16 
1.433-15 
3.603-16 
1 - 49E-16 
9.50E-17 
1.38E-16 
9.23E-17 

I 
PRINCIPAL I 
Q S T P E  I 

P u 1  
PU l 
P u l  

P u /  
P u I  
P u l  
P u ~  
PU 1 

m i  

pu : PU 

P u l  
P u l  
PU 
PU I 
PU ~ 

w /  
Pu 
Pu 
Pu 
Pu 
PU 
Pu 
Pu 
Pu. 
Pu 
Pu 
Pu 
Pu 
Pu 
Pu 
Pu 
PU 
PU 
Pu 
Pu 
PU 
PU 
Pu 
w 
PU 
Pu 
PU 

PU j 



I 
I 

PART 2. CY88 LOS ALAMOS AIRBORNE PLlpMNIUM RELEASE BY FACILITY - C0h"INUED 

I 
I * STACK 
I LOCATION & ID 

TASO-37 FE-1 
TASO-66 FE-1 
TA50-69 FE-1 
TA50-69 FE-2 
TA50-69 FE-3 
TA54 RM EXH FE-1 
TA54 PROCESS FE-2 
TA55 N/S FE-15 
TA55 S/S FE-16 

TOTAL 
MICROCURIES 
DISCHARGED 

mAL3 PU RELEASED: 

2.30E-02 
1.OOE-03 
9.2OE-02 
7.97E-01 
8.OOE-03 
3.003-03 
1.1OE-02 
2.30E-01 
1.51E+01 

TWlnL A W G E  
ML OF A I R  MICROCURIES 
DISCHARGED PERML 

1.693-16 
7.69E-16 
1.0513-14 
1.59E-14 
5.8OE-16 
2.803116 
1.553-15 
1.4OE-15 
7.0913-14 

i I 
PRINCFPAL I 
ISOTpPE I 

72.34 MICROCURIES 

4 



I ' I  

PART 3. CY88 LOS b S  AIRBORNE URANIUM RELEASE BY FACILITY 

TOTAL TOTAL AVERAGE 
MICROCURIES ML OF A I R  MICROCURIES 
DISCHARGED DISCHARGED PER ML 

I 
I 

STACK 
I 
I 
I LOCATION & ID I 

1 TA3-29 FE-20 ~ 

TA3-29 FE-22 I 
TU-29 FE-23 i 
TA3-29 FE-24 I 
TA3-29 FE-26 i 

TA3-29 FE-27 1 
m - 3 5  FE-1,2 - 1  
TA3-66 FE-IO I 
TA21-3 (MAIN) , FE-6 
W 1 - 4  (MAIN), FE-B 
TA48 FE-11 , 
TA48 FE-40 I 

I 

8.41E-01 
1.01E-01 
4.25E+02 
1.83E+01 
3.63E-01 
3.53E-01 
2.04E-01 
1.11E+oo 
4.65E+Ol 
1.23E+01 
I. 91E-01 
2.903-02 

2.23E-15 
2.483-15 
7.96E-13 
5.573114 
3.59E-15 
3.68E-15 
1.06E-15 
9.993115 
3.57E-13 
6.92E-14 
4.23E-16 
2.56E-16 

TOTAL U-235 RELEASED: 505.32 MICROCURIES 
I 

I 
I 

TOTAL TWrAri AVERAGE 
MICROCURIES ML OF AIR MICROCURIES 

I 
STACK i 

I 
I 
I LOCATION t IID DISCHARGED DISCHARGED PER ML 

TA3-66 FE-8 
TA3-66 FE-9 
TA3-66 FE-13 
TA3-66 FE-24 
TA3-66 FE-26 
TU-102, FE-20 
TA3-102,FE-25 
TA3-141,FE-6 
TA3-141, FE-9 
TA3-141,FE-lO 

I '  
PRINCIPAL I 
ISOTOPE I 

U-235 
U-235 
U-235 
U-2 3 5 
U-235 
U-235 
U-2 3 5 

U-235 
U-235 
U-235 
U-235 

U-235 

I 
PRINCIPAL I 
ISOIOPE I 

6.12E+OO 2.573+14 2.383114 U-238 
5.5413-01 3.68E+14 1.5lE-15 U-238 
3.95E+01 4.713+14 8.383-14 U-238 
2.13E+OO 4.18E+13 5.08E-14 U-238 
1.68E+OO 1.64E+13 1.03E-13 U-238 

5.17E+13 3.723-14 U-238 

1.4013-01 1.58E+14 8.84E-16 U-238 
1.02E+OO 2.34E+14 4.37E-15 U-238 
1.7031-01 2.51E+14 6.783116 U-238 

1.92E+OO 
1.40E-02 1.243+13 1.13E-15 U-238 

TOTAL U-238 RELEASED: 53.21 MICROCURIES 

5 



I 

I PART 4. CY88 LOS ALAMOS AIRBORNE MIXED FISSION PRODUCT RELEASES BY FACILITY 

TOTAL 
STACK MICROCURIES 

I 
I 
I LOCATION C ID DISCHARGED 

TA3-29 FE-44,45,46 2.97E+01 
TA21-4(HC),FE-I 1.54E-01 
TA48 FE-11 3.55E+01 
TA48 FE-15 4.48E+Ol 

TA48 FE-40 8.51E+02 
TA48 FE-45,46 1.763+02 

TA48 FE-18 7.10E-02 

TA48 FE-51 
TA48 FE-54 
TA48 FE-60 
TA5O FE-1 
TA5O FE-2 
TA5O FE-3 
TA5O FE-6 
TA50 FE-17 
TASO FE-25 
TA50 FE-27 
TA50-37 FE-1 
TA50-66' FE-1 

TOTAL MFP 

5.143-01 
2.86E+OO 
1.23E+OO 
3.98E+OO 
7.37E+OO 
4.60E-01 
2.42E-01 
6.8OE-02 
1.30E-01 
7.8212-01 
7.59E-01 
2.203-02 

RELEASED: 

' TOTAL AVERAGE I I I 

ML OF AIR MICROCURIES PRINCIPqL I 
DISCHARGED PERML ISOTOPE I 

2.16E-14 
6.36E-15 
7.86E-14 
9.3713-14 
6.593114 
7.5OE-12 
2 .'27E-13 
3.243114 
2.5431-14 
4.3931-14 
1.573-14 
1.12E-14 
1.343114 ' 

1.2OE-14 
6.463-15 
5.96E-15 
5.55E-15 
5.57E-15 
1.6913-14 

1154.85 MICROCURIES 

MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
Ml?P 
MFP 
MFP 
m 
m 
MFP 
MFP 
MFP 
MFP 
MFP 
m 
MFP 
MJ?P 

' I  



PART 5. CY88 LOS ALAMOS AIRBORNE TRITIUM RELEASES BY FACILITY 

TOTAL 
STACK MI CRGCURI ES 

I 
I 
I U>CATION ti ID DISCHARGED 

TA3-16 FE-14 1.29E+07 
TA3-16 ~ FE-16 + 3.77E+08 
TA3-40 FE-25 2.91E+04 
TA21-1SSN(TSTA),FE-S 8.36E+06 
TA21-209,FE-1,10,12 4.86E+08 

TA386 .FE-6,11 7.96E+09 
TA3S-TSL213, FE-1 O.OOE+OO 
TA3S-TSL213, FE-5 1.18E+08 
TA41-4 FE-17 1.73E+09 
TA55 S/S FE-16 . 3.14E+08 

"TAL H-3(GAS) RELEASED: 

TOTAL 
STACK MICRGCURIES 

I 
I 
I LOCATION & ID DISCHARGED 

TA21-155N( TSTA) , FE-5 3.35E+07 
TA53 WNR FE-2 9.22E+05 
TA53 MAIN ST FE-3 3.353+06 

TOTAL H-3(HTO) RELEASED: 

TOTAL AVERAGE 
ML OF AIR MICROCURIES 
DISCHARGED PERML 

1.26E+13 1.03E-06 
3.71E+12 1.01E-04 
3.81E+11 7.643-08 
1.02E+14 8.213-08 
3.84E+14 1.273-06 

6.41E+13 1.24E-04 

3.71E+14 3.173-07 
3.14E+14 5.51E-06 
2.02E+14 1.553-06 

5.743+13 O.OOE+OO 

11001.97 CURIES 

TOTAL AVERAGE 
ML OF AIR MICROCURIES 
DISCHARGED PERML 

1.02E+14 3.293-07 
2.llE+14 4.363;-09 
2.71E+14 1.24E-08 

37.77 CURIES 

PRINC 
I s m  

H-3 
H-3 
H-3 
H-3 
H-3 

H-3 
H-3 
H-3 
H-3 
H-3 

I I 
PRINCIPAL I 
ISOTOPE I 

I 

H-3 (~ HTO ) 
H-36HTO) 
H-3(HTo) 



PART 6. CY88 MISCEL-S LOS M O S  AIRBORNE RELEASE ~ 

STACK 
LOCATION & ID 

TA-2-9, OMEGA 

10 + 12 + 34) 
TA-43, (Fe-9 + 

TA-53, WNR (FE-2) 

TA-53, (!?E-3) 

TA-53, WNR (FE-2) 

TOTAL 
MICROCURIES 
DISCHARGED 

2.64 E+08 

5.72 E+O1 

1.84 E+08 

1.21 E+ll 

0.00 E+oo 

TOTAL AVERAGE 
ML OF AIR MICROCURIES 
DISCHARGED PER ML 

1.07 E+13 2.46 E-05 

9.24 E+14 6.19 E-14 

1.94 E+14 9.49 E-07 

2.50 E+14 . 4.84 E-04 

1.94 E+14 0.00 E+oo 
I 

TA-53 (FE-3) 1.24 E+05 2.50 E+14 4.95 E-10 P/VAp( 3) 
I 

~ 

, NOTES: 

(1) NOTE THAT G/MAP AT 0.4% Ar-41 IS ANOTHER SOURCE OF APPROXIMATELY 6.0 
E+08 MICROCURIES. 

G/MAP DENOTES GASMWS MIXED ACTIVIATION PRODUCTS WITH THE FOLLOWING 

15.1%; C-11, 35.1%; AND Ar-41, 0.4%. I 

I 
I 
I 

(2) 
CONSTITUENTS: N-16, 3.7%; C-10, 1.4%; 0-14, 0.6%; 0-15, 43.7%;,N-13, 

I 
( 3) P/VAP DENOTES PARTICULATE OR VAPOR ACTIVATION PRODUCTS (THE MAIN 

PARTICULATE CONSTITUENT IS 8.27 E+03 MICRO Ci OF Be-7 A N D  THE MAIN 
VAPOR CONSTITUENT IS 1.25 E+05 MICRO Ci OF Os-183. 
NUCLIDES WERE IDENTIFIED (SEE PART 7). 

NINETEEN DISTINCT 
I 

I 
I 

I 

I 
1 

I 

I 

I 

I 

I 
1 

I 
I 
I 

I 
I 

1 
I 

I 

I 
I 
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PART 7. CY88 SUMMARY REPORT ON LAMPF P/VAP AIRBORNE RELEASE 

MICROCURIES 
STACK ID I SOTOPE DISCHARGED 

FE-3 
BE-7 , 

NA-22 
NA-2 4 
SC-46 
sc-47 

v-48 5.46E+01 
CR-51 5.34E+Ol 
MN-52 7.37E+Ol 
MN-54 5.9OE+Oo 
CO-58 2.22E+00 

BR-82 
TA-182 
OS-183 

. OS-185 
HG-203 

TOTAL FE-3 P/VAP = 1.24E+05 MICROCURIES 

JNR FE-2 

' .  
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PART 8. COMPARISON OF 1987 AND 1988 LOS ALAMOS STACK RELEASES 

Pu 

U 

MFP 

H-3 
H-3/V 
Ar-41 
P-32 
GM?Q 

p/vAp 

Microcuries 
1987 

7.28 E+o1  

1.08 E+03 
' 1.29 E+03 
3.14 E+O9 
2.97 ~ + 0 7  
2.32 E+08 
4.84 E+o1 
1.5 E+ll 
2.2 E+05 

Microcuries 
1988 

7.24 E+01 
5.58 E+02 
1.16 E403 
1.10 E+10 
3.77 E+07 
2.64 E+08 
5.72 E+o1 
1.22 E+ll 
1.24 E+05 

R(  88/87) 

0.995 
0.52 
0.90 
3.50 
1.27 
1.14 
1.18 
0.81 
0.56 

I 

I 

I 

I 

\ 



PART 9. CY88 LISTING OF LOS ALAMOS RELEASES BY STACK 

, 



DATE: 3-Mar-1989 
LOS ALAMOS NATIONAL LABORATORY PREPARED BY: R. MILLER 

STACK DISCHARGE REPORT 
FOR THE PERIOD FROM: 31-DEC-87 TO: 30-DEC-88 

TOTAL TOTAL 
STACK MICROCURIES ML OF AIR 

I 
I 
i .  LOCATION & ID DISCHARGED 

TA2-9 m 2.64E+08 
TA3-16 FE-14 1.29E+07 
TA3-16 FE-16 3.77E+08 
TA3-29 FE-14 8.8OE-02 
“3-29 FE-15 2.13E-01 

TA3-29 FE-17 1.OOE-02 
TA3-29 FE-18 2.503-02 

TA3-29 FE-20 8.41E-01 
TA3-29 FE-21 1.61E-01 

TA3-29 FE-19 3.17E+01 

TA3-29 FE-22 1.OIE-01 
TA3-29 FE-23 4.253+02 
TA3-29 FE-24 1.83E+01 
TA3-29 FE-26 3.63E-01 
TA3-29 FE-27 3.53E-01 

TA3-29 FE-28 
TA3-29 FE-29 
TA3-29 FE-30 
TA3-29 FE-31 
TA3-29 FE-32 

TA3-29 FE-33 
TA3-29 FE-34 

TA3-29 FE-44,45,46 
TA3-29 FE-44,45,46 

I TA3-29 FE-35 

TA3-29 WE-48 
TA3-35 FE-1,2 
TA3-40 FE-25 
*TA3-66 FE-8 
TA3-66 FE-9 

TA3-66 FE-10 
TA3-66 FE-13 
TA3-66 FE-24 
TA3-66 FE-26 
TA3-102, FE-20 

1.66E+01 
1.7OE+OO 
2.1OE-02 
6.8OE-02 
2.1OE-01 

4.59E-01 
1.80E-02 
1.32E-01 
4.65E-01 
2.97E+01 

0. ooE+oo 
2.04E-01 
2.91E+04 
6.12E+OO 
5.54E-01 

1.11E+OO 
3.95E+Ol 
2.13E+OO 
1.683+00 
1.92E+OO 

f2 

AVERAGE 
MICROCURIES 
PER MLI 

2.46E-05 
1.03E-06 
1.01E-04 
5.OOE-16 
2.6733-16 

9.693-17 
1.75E-16 
5.03E-14 
2.23E-15 
2.09E-15 

2.4833-15 
7.9631-13 
5.5711-14 
3.59E-15 
3.68E-15 

3.24E-14 
2.5OE-15 
4.23E-16 
1.15E-15 
3.433116 

7.853-16 
6.16E-16 
1.563-15 
3.38E-16 
2.16E-14 

O.OOE+OO 
1.06E-15 
7.6431-08 
2.383114 
1.51E-15 

9.993-15 
8.38E-14 
5.08E-14 
1.03E-13 
3.72E-14 

1 I 
PRINCIPAL I 
ISOTOPE I 

AR-4 1 
H-3(GAs) 
H-3(GAS) 
PU 
PU 

U-235 
U-235 
U-2 3 5 
U-235 
U-235 

PU 

pu 
pu 1 

P U I  
MFP : 
Pu 
U-235 
H-3(j;AS) 
U-238 
U-238 

, 

U-235 
U-238 
U-238 
U-238 
U-238 



, * > c 

TOTAL 
STACK MICROCURIES 

I 
I 
I LOCATION & ID DISCHARGED 

TA3-102,FE-25 * 1.40E-02 
TA3-141,FE-6 1.40E-01 
TA3-141,FE-9 1.02E+00 
TA3-141, FE-10 1.7013-01 
TA21-150,FE-1 7.103-02 

TA21-209,FE-1,10,12 
TA21-257, FE-4 
TA21-3 (MAIN) , FE-6 
TA21-313 ( 3W) , FE-2 
TA21-314(3E),FE-1 
TA21-314(4W),FE-7 
TA21-315(5W),FE-1 
TA21-324,FE-1 

TA21-4 (HC) , FE-1 
TA21-4(HC),FE-I 
TA21-4(MAIN),FE-3 
TA33-86 FE-6,11 
TA35-TSL213, FE-1 

TA35-TSL213, FE-5 
w 5 - 7  
TA35-7 
TA35-7 
TA41-4 

TA43 
TA4 3 
TA43 
TA43 
7x43 

TA43 
TA43 
7x43 
TA48 
TA48 

TA48 
TA48 
TA48 
TA48 
TA48 

FE-2 
FE-7 
FE-8 
FE-17 

FE-9 
FE-9 
kE-10 
FE-1 O 
FE-12 

FE-12 
FE-34 
FE-34 
FE-11 
FE-11 

FE-15 
FE-15 
FE-18 
FE-18 
FE-40 

4.86E+08 

4.65E+01 
6.80E-02 

7.80s-02 
1.52E-01 
5.10E-02 
2.703-02 
2.14E-01 

5.2OE-02 
1.543-01 
1.23E+Ol 
7.96E+09 
0. OOE+OO 

1.18E+08 
1.07E-01 
6.3013-02 
2.OOE-03 
1.73E+09 

2.7OE+OO 

5.59E+OO 

4.53E+01 

3.54E+00 

3.55E+01 

2.5012-01 

5.25E-01 

4.91E-01 

1.9413-01 

1.91E-01 

4.4313-01 

1.OOE-03 
7.1OE-02 
2.9OE-02 

4.48E+Ol 

AVERAGE 
MICROCURIS 
PER MLI 

1.13E-15 
8.84E-16 
4.3713-15 
6.78E-16 
4.30E-16 

8.21E-08 
3.29E-07 
1.27E-06 
3.353-15 
3.573-13 

2.69E-16 
1.20E-15 
2.4413-16 
2.15E-16 
2.36E-15 

2.15E-15 
6.3631-15 
6.923-14 
1.243-04 
O.OOE+OO 

3.171~-07 
8.5OE-16 
1.953-15 
1.4OE-16 
5.513-06 

1.513-15 
1.6331-14 
1.84E-15 
1.96E-14 
1.62E-15 

1.5OE-13 
1.15E-15 
2.1OE-14 
4.2331-16 
7.863114 

9.263;-16 
9.373114 
9.283116 
6.59E-14 
2.56E-16 

I 
ISOTOPE I 

PRINCIPPL I 

q238 
U-238 
U-238 
G238 
PU 

H-3(GAS) 
H-3(HTo) 
H-3(GAS) 
Pu 
U-235 

Pu 
Pu 
Pu 
Pu 
Pu 

Pu 
MFP 
U-235 
H-3(GAS) 
H-3(GAS) 

Pu 
P-32 
Pu 
P-32 
Pu 

P-32 
Pu 
P-32 
U-235 
MFP 

PP 

T 
MFP 

MFP 
U-2 3 5 



I 
I ,  
I 

STACK 
LOCATION & ID 

I 
I 
I 

mrpLL 
MICROCURIES 
DISCHARGED 

TOTAL 
m, OF A I R  
DISCHARGED 

AVERAGE 
MICROCURIES 
Prn ML 

PRINCIPAL 
ISOTOPE 

7.501~-12 
3.41E-16 
2.27E-13 
6.293-17 
3.243-14 

TA48 
TA48 
TA4 8 
TA48 
TA48 

TA48 
TA48 
TA48 
TA48 
TA50 

TA50 
TA50 
TA50 
TA50 
TA50 

TA50 
TA50 
TA50 
TA50 
TA50 

TA50 
TA50 
TA50 

FE-40 
FE-45,46 
FE-45,46 
FE-51 
FE-51 

FE-54 
FE-54 
FE-60 
FE-60 
FE-1 

FE-1 
FE-2 
FE-2 
FE-3 
FE-3 

FE-6 
FE-6 
FE-17 
FE-17 
FE-2 5 

FE-2 5 
FE-27 
FE-27 

8.51E+02 

1.763+02 
2.63E-01 

1.0013-03 
5.14E-01 

“P 
PU 
MFP 
FU 
MFP 

1.1OE-02 

5.003-03 

1.46E-01 

2.86E+00 

1.23E+OO 

3.98E+OO 

7.37E+00 

4.6OE-01 

9.4631-01 

1.3013-02 

3.0031-03 
2.42E-01 
1.OOE-03 
6.8OE-02 
3.OOE-03 

1.30E-01 
1.3OE-02 
7.82E-01 
2.30E-02 
7.59E-01 

1.OOE-03 
2.2OE-02 
9.20E-02 
7.971~-01 
8.00E-03 

1.84E+08 
O.OOE+OO 
9.223+05 

1.24E+05 

3.353+06 

1.21E+ll 

,3.00E-03 
1.103-02 
2.30E-01 
1.51E+01 

9.793-17 
2.543-14 
1.793-16 
4.3931-14 
5.76E-16 

w 
m 
Pu 
MFP 
Pu 

m 
Pu 
MkP 
pv m 

1.573-14 
1.433-15 
1.123-14 
3.603116 
1.343-14 

1.49E-16 
1.2OE-14 
9.5OE-17 
6.463-15 
1.383-16 

Pu 
MFP 
PU 
m 
Pu 

MFP 
Pu 
MFP 
Pu 
m 

I 

5.963-15 
9.2212-17 
5.5513-15 
1.693-16 
5.5713-15 

TA50-37 FE-1 
“50-37 FE-1 

TA50-66 FE-1 
TA50-66 FE-1 
TA50-69 FE-1 
TA50-69 FE-2 
TA50-69 FE-3 

7.693-16 
1.6933-14 
1.05E-14 
1.593-14 
5.8OE-16 

TAS3 WNR FE-2 
TA53 WNR FE-2 
TA53 WNR FE-2 
TA53 MAIN ST FE-3 
TA53 MAIN ST FE-3 

9.493-07 

4.3631-09 
4.853-04 
4.95s-10 

O.OOE+OO 

TA53 MAIN ST FE-3 
T-4 RM EXH FE-I. 
TA54 PROCESS FE-2 
TA55 N/S FE-15 
TA55 S/S FE-16 

1.243-08 
2.8OE-16 
1.55E-15 
1.4OE-15 
7.09E-14 

H-3 ( HTO) 
Pu 

Pu 
Pu 

E7-J 



TOTAL TOTAL AVERAGE I 
STACK MICROCURIES ML OF AIR MICROCURIES PRINCIPAL I 

LOCATION & ID DISCHARGED DISCHARGED PER ML ISOTOPE I 
I 
I 
I 

TA55 S/S FE-16 3.14E+08 2.13E+14 1.553-06 H-3(GAS) 



DATE: 3-Mar-1989 
LOS ALAMOS NATIONAL,LABORATORY STACK EMISSIONS 

'1ST - 12TH PERIODS: 31-DEC-87 - 30-DEC-88 

SUMMARY OF ACTIVITY DISCHARGED BY ISOTOPE 
PU = 7.24E+01 MICROCURIES 
U-235 = 5.053+02 MICROCURIES 
U-238 = 5.323+01 MICROCURIES 
MFP = 1.16E+03 MICROCURIES 
G/MAp = 1.22E+11 MICROCURIES 
p/vAp = 1.24E+O5 MICROCURIES 
AR-41 = 2.64E+08 MICROCURIES 
H-3(GAS) = I.lOE+IO MICROCURIES 
H-3(HTO) = 3.78E+07 MICROCURIES 
P-32 = 5.723+01 MICROCURIES 

FOOTNOTES FOR ABOVE TABLES: 
G/MAP DENOTES GASEOUS MIXED ACTIVATION PRODUCTS; C-lltN-13,0-15, AND AR-41. 
P/VAP DENOTES PARTICULATE AND/OR VAPOR ACTIVATION PRODUCTS (SEE ATIlAcHMENT 
FOR SPECIFIC NUCLIDE INFORMATION). 

MFP DENOTES MIXED FISSION PRODUCTS. 
ZERO DENOTES VZUUE LESS THAN LOWER LIMIT OF DETECTABILITY. 

H-3(GAS) DENOTES ELEMENTARY TRITIUM, H-3(HTO) DENOTES TRITIATED WATER VAPOR. 

/ 
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memorandum Los Alanos National Laboratory 
Los Alamos Kew Mexlco 87545 - 

70 'Ken Hargis, HSEd Group Leader, MS K490 OATE April 1, 1991 
/I / 

-- 

Joseph M. Graf, Radiation Prot /$ don ~ bx 'JAIL STCP/IELE?UONE K483f7-5296 
Group Leader I 

Sy''3OL HSE- 1-9 1-349 . -  , 

S U * X ~  CY90 RADIOACTIVE AIRB&NE EFFLUENT RELEASE SUMhIARY I 

A summary of CY90 radioactive airborne effluent releases; a listing of control 
codes, and reference identification data for 1990 is atrached. Also, included'for each 
stack is a completed copy of FORM DOE F-5821.1 for your review and mnsmittal to the 
DOE. One sampling/release point was added during CY90r I 

J MG/RA M:em t , 

xc: L. hIcAtee, HSE-IO, IMS E503 
J. Miller, HSE-I 1 ,  IMS H815 
L. Andrews, HSE-1, MS K487 
R. Miller, HSE-1, MS K487 
D. Vasilik, HSE-1, M S  F692 
R .  Mar t in ,  HSE-I, >IS F692 
HSE-I Stack Release File, MS K487 
HSE-1 Nuclide Inventory File, -MS K487 
HSE-I File, M S  K4S3 
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ATTACHMENT 1 
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, I  

LOS ALAMOS FACILITIES FL4QIOAC"E 
AIRBORNE EFFLUENT RELEASE SUMMARY 

FOR CY90 

Prepared by: Ross Miller, HSE-1 
Date: April 1, 1991 
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LOS ALAMOS I - -  
1 

AIRBORNE EFFLUENT RELEASE SUMMARY 
CY90 

CONTENTS 

- PART DESCRIPTION 

1. 

2. Plutonium Releases by Facility 

Total Release Summary by Nuclide 

3. Uranium Releases by Facility 

4. Mixed Fission Product Releases by Facility 

5 .  

6. 

7.  

8. 

Tritium Releases by Facility 

Miscellaneous Releases by Facility 

LAMPF PmiculareNapor Activation Products 

Comparison of 1988 and 1989 Stack Releases 
I 

9. Listing of 1989 Releases by Stack 

2 



PART 1. CY90 TOTAL LOS ALAMOS AIRBORLW RELEASES BY YLCLIBE 
- 

\ 

I 

SUMMARY OF ACTIVITY DISCHARGED 

PU = 2 . 5 6 m 1  MICROCURIES (1) 
U-235 = 1.88 EM2 MICROCURIES 1 

U-238 = 5.12 EM1 MICROCURIES 
MFP = 1.08 EM3 MICROCURIES (2) 
G/MAP = 1.23 E+11 MICROCURIES (3) I 

P/VAP = 7.85 E 4  MICROCURIES (4) 

H-3 = 6.08 E+09 MICROCURIES (6) 
H-3N = 3.18 E+09 MICROCURIES (6) 

Ar-4 1 = 1.63 EM8 MICROCURIES (5 )  1 

P-32 = 9.03 E+OO MICROCURIES I 

Notes: 

1. PU VALUES CONTAIN INDETERMINANT TRACES OF AM-241, A DECAY 
PRODUCT OF PU-241. , 

2. MFP DENOTES MIXED FISSION PRODUCTS. I 

3. G W A P  DENOTES GASEOUS MIXED ACTNATION PRODUCTS; N-16, C-10, 

P/VAP DENOTES PARTICULATE AND/OR VAPOR ACTIVATION PRODUCTS 

0-14, 0-15, N-13, C-11, AND AR-41. PERCENTAGES ARE IN PART 6. 

4. 

\ (SEE PART VII). 

' 5.  AR-41 VALUE IS FOR OMEGA WEST REACTOR ONLY AND DOES NOT 
CONTAIN THE AR-41 INCLUDED IN G/MAP. 

H-3 DENOTES ELEMENTAL FORM TRITIUM GAS AND H-3N DENOTES 6.  
TRITIUM VAPOR IN THE HTO FORM. 

1 

3 
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PART 3. CY89 LOS ALAMOS AIRBORNE URANIUM RELEASE BY FACILITY 

STACK . 
I 
I 
I LOCATION C ID 

TA3-29 FE-20 
TA3-29 FE-22 
TA3-29 FE-23 
TA3-29 FE-24 
TA3-29 FE-26 
TA3-29 FE-27 
TA3-35 FE-1,2 
TA3-66 FE-10 
W l - 3  ( MAIN) , FE-6 
W l - 4  (MAIN) , FE-3 
TA48 FE-11 
TA48 FE-40 

TOTAG 
MICROCURIES 
DISCHARGED 

1.55E-01 
3.21E-01 
3.26E+02 
6.09E+OO 
2.85E-01 
7.3831-01 
1.O2E-01 
1.45E+OO 
2.063+01 
8.333+00 
2.O2E-01 
6.8013-02 

TOTAL 
ML OF AIR 
DISCHARGED 

3.63E+14 
3.91E+13 
5.14E+14 
3.10E+14 
9.92E+13 
9.22E+13 
1.85E+14 
1.07E+14 
1.20E+14 
1.64E+14 
4.34E+14 
8.76E+14 

AVERAGE 
MICROCURIES 
PER ML 

4.271516 
8.2113-15 
6.353-13 
1.97E-14 
2.873-15 
8.OOE-15 
5.51E-16 
1.363-14 
1.7231-13 
5.07E-14 
4.663116 
7.763-16 

mrAL U-235 RELEASED:. 364.36 MICROCURIES 

mAL 
STACK MICROCURIES 

I 
I 
I LOCATION & ID DISCHARGED 

TA3-66 FE-8 
TA3-66 FE-9 
TA3-66 FE-13 
TA3-66 FE-24 
TA3-66 FE-26 
TA3-102, FE-20 
TA3-102,FE-25 
TA3-141,FE-6 
TA3-141, FE-9 
TA3-141, FE-IO 

4.98E+OO 

2.06E+O1 
9.40E-02 

5.5831-01 
1.91E+oo 
7.65E-01 
1.3OE-02 
5.00E-02 
3.91E-01 
4.5031-02 

nrrz\L AVERAGE 
ML OF A I R  MICROCURIES 
DISCHARGED PERML 

2.01E-14 
2.6631-16 
4.44E-14 
1.39E-14 
1.21E-13 
1.54E-14 
1.09E-15 
3.2831-16 
1.7431-15 
1.873-16 

i 
PRI~CIPAL I 
ISOTOPE I 

U-2 3 5 
U-235 

U-235 
U-2 3 5 
U-2 3 5 

U-2 3 5 

U-235 
U-235 

U-235 
U-235 

U-2 3 5 . U-235 

1 
PRINCIPAL I 
ISOTOPE I 

U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U-238 

U-238 
U-238 

U-238 

TOTAL U-238 RELEASED: 

4 

29.44 MICROCURIES 



I 

I 

, 

PART 4. CY89 LOS ALAMOS AIRBORNE MIXED FISSION PRODUCT RELEASES BY FACILITY 

STACK 
LOCATION & ID 

TA3-29 FE-44,45,46 
TA21-4 ( HC ) , FE-1 
TA48 FE-11 
TA48 FE-15 
TA48 FE-40 
TA48 FE-45,46 
TA48 FE-51 
TA48 FE-54 
TA48 FE-60 
TASO FE-1 
TA50 FE-2 
T A S O  FE-3 
TASO FE-6 
TASO FE-17 
T A S O  FE-25 
TA5O FE-27 
TA50-37 FE-1 
TASO-66 FE-1 

TOTAL 
MICROCURIES 
DISCHARGED 

3.823+01 

3.13E+02 
2.24E+01 
4.35E+05 

3.10E-02 

1.02E+02 
5.303-02 
5.61E-01 
2.69E+OO 

6.93E+00 
2.2OE+OO 

1.503-02 
1.503-02 
1.003-02 
3.2OE-02 
8.40E-02 
4.89E-01 
6.003-03 

'TOTAL MFP RELEASED: 

TOTAC AVERAGE 
ML OF AIR MICROCURIES 
DISCHARGED PEXML 

0.44 CURIES 

2.89E-14 
1.39E-15 
7.21E-13 
4.8633-14 
4.62E-09 
1.32E-13 
3.4731-15 
5.19E-15 
1.473113 
9.OOE-15 
1.09E-14 
4.76E-16 
7.6OE-16 
1.233-15 
1. SOE-15 
6.21E-16 
3.8OE-15 
4.8631-15 

PRINCIPAL 
I SOTOPE 

MFP 
MFP 
MFP 
MFP 
MFP 
m 
MFP 
m 
MFP - 
MFP 
MFP 
MFP 
MFP 
m 
MFP 
MFP 
MET 
MFP 

5 
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PART 5. CY89 LOS ALAMOS AIRBORNE TRITIUM RELEASES BY FACILITY 

mAL 
STACK MICROCURIES 

I 
I 
I LOCATION & ID DISCHARGED 

TA3-16 FE-14 3.40E+06 
TA3-16 FE-16 2.87E+08 
TA3-40 FE-25 2.65E+05 
TA21-155N(TSTA),FE-S 2.423+06 
TA21-209,FE-1,10,12 4.18E+08 

TA33-86 FE-6,11 1.77E+09 
TA35-TSL213, FE-1 2.903+06 
TA35-TSL213, FE-5 1.533+07 
TA41-4 FE-17 1.16E+10 
TA55 S/S FE-16 2.663+08 

TOTAL H-3(GAS) RELEASED: 

TOTAL 
STACK MICROCURIES 

I 
I 
I LOCATION & ID DISCHARGED 

TA21-155N(TSTA),FE-5 3.43E+07 
TA53 WNR FE-2 2.19E+05 
TA53 MAIN ST FE-3 7.98E+06 

TOTAL H-3(HTO) RELEASED: 

TOTAL AVERAGE 
ML OF A I R  MICROCURIES 
DISCHARGED PERML 

1.26E+13 2.693-07 
3.73E+12 7.71E-05 
1.553+13 1.71E-08 
1.223+14 1.98E-08 
3.84E+14 1.09E-06 

6.41E+13 2.763-05 
5.74E+13 5.05E-08 
3.70E+14 4.13E-08 
3.283+14 3.523-05 
2.00E+14 1.33E-06 

1.44 x lo1' MICROCURIES 

TOTAL AVERAGE 
ML OF AIR MICROCURIES 
DISCHARGED PERML 

1.22E+14 2.80E-07 
2.19E+14 1.OOE-09 
2.533+14 3.15E-08 

42.46 CURIES 

' I  
PRINCIPX I 
ISOTOPE I 

H-3 (GAS) 
H-3(GAS) 
H-3(GAS) 
H-3(GAS) 
H-3(GAS) 

PRINCIPAL 
I SOTOPE ~ 

H-3 ( HTO) 
H-3 (HTO) 
H-3 (HTO) 



PART 6. 

STACK 
LOCATION ti ID 

CY89 MISCELLANEOUS LOS ALAMOS AIRBORNE RELEASE 

TOTAL 
MICROCURIES 
DISCHARGED 

TOTAL 
ML OF A I R  
DISCHARGED 

TA-2-9, OMEGA 

TA-43, (Fe-9 + 
10 + 12 + 34) 

TA-53, WNR (FE-2) 

TA-53 , ( FE-3) 

TA-53, WNR (FE-2) 

12A-53 (FE-3) 

NOTES : 

2.22 E+08 

1;76 E+O1 

.1.69 E+08 

1.56 E+11 

0.00 E+OO 

1.12 ~+05 

1.13 E+13 

9.16 E+14 

2.19 E+14 

2.53 E+14 

2.19 E+14 

2.53 E+14 

AVERAGE 
MICROCURIES 
PER ML 

1.97 E-05 

1.92 E-14 

7.73 E-07 

6.16 E-04 

0.00 E+oo 

4.43 E-10 

PRINCIPAL 
ISOTOPE 

Ar-41( 1 ) 

(1) NOTE THAT G/MAI? AT 0.4% Ar-41 IS ANOTHER SOURCE OF APPROXIMATELY 6.0 
E+08 MICROCURIES. 1 

(2) G/MAP DENOTES GASEOUS MIXED ACTIVIATION PRODUCTS WITH THE FOLLOWING 
CONSTITUENTS: N-16, 3.7%; C-10, 1.4%; 0-14, 0.6%; 0-15, 43.7%; N-13, 
15.1%; C-11, 35.1%; AND Ar-41, 0.4%. 

PARTICULATE CONSTITUENT IS 8.27 E+03 MICRO Ci OF Be-7 AND THE MAIN 
VAPOR CONST1"T IS 1.25 E+05 MICRO Ci OF Os-183. NINETEEN DISTINCT 
NUCLIDES WERE IDENTIFIED (SEE PART 7). 

( 3) P/VAP DENOTES PARTICULATE OR VAPOR ACTIVATION PRODUCTS (THE MAIN 

3 
I .  



PART 7. CY89 SUMMARY REPORT ON LAMPF P/VAP AIRBORNE RELEASES 

STACK ID 

FE- 3 

I SOTOPE 

BE-7 
NA-22 
NA-24 
SC-46 
sc-47 

V-48 
CR-51 
MN-52 
MN-54 
-56 

-57 
-58 
0-60 
SE-75 
BR-77 

BR-82 

TA-182 
OS-183 
OS-185 

RB-83 

HG203 

ToTAc FE-3 P/VAP = 1.123+05 

MICROCURIES 
DISCHARGED 

7.54E+O1 

MICROCURIES ' 

WNR FE-2 

WNR FE-2 P/VAP = o.ooE+oo MICROCURIES 

, I -  

?? 
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PART 8. COMPARISON OF 1988 AND 1989 LOS ALAMOS STACK RELEASES 

Pu 

U 

MFP 
H-3 
H-3/V 
Ar-41 
P-32 
GMAP 

p m  

Microcuries 
1988 

7.24 E+01 
5.58 E+02 
1.16 E+03 

3.77 E+07 
2.64 E+08 

1.10 E+10 

5.72 E+o1 
1.22 E+11 
1.24 E+o5 

Microcuries 
1989 

4.53 E+O1 
3.93 E+02 
4.35 E+05 
1.43 E+10 
4.25 E+07 
2.23 E+08 
1.76 E+o1 , 

1.57 E+ll 
1.12 E+05 

R( 89/88 ) 

0.63 
0.70 

375.0 
1.3 
1.13 
0.845 
0.31 
1.29 
0.90 



Part 9. CY89 LISTING OF LOS M O S  RELEASES BY STACK 

FOR THE PERIOD FROM: 6-JAN-89 TO: 22-DEC-89 

TOTAL 
MICROCURIES 
DISCHARGED 

TOTAL 
ML OF A I R  
DISCHARGED 

AVERAGE 
MICROCURIES 
PER ML 

I I 
PRINCIPAL I 
ISOTOPE I 

STACK 
LOCATION & ID 

1.13E+13 
1.26E+13 
3.733+12 
1.75E+14 
7 683+14 

1.973105 
2.6913-07 
7.71E-05 
1.943-16 
1.75E-16 

AR-41 

H-3(GAS) 
Pu 
Pu 

?-3(GAs) 
TU-9 OWR 
TA3-16 FE-14 
TA3-16 FE-16 
TA3-29 FE-14 
TA3-29 FE-15 

2.23E+08 
3.40E+06 
2.87E+08 
3.4OE-02 
1.34E-01 

TA3-29 FE-17 
TA3-29 FE-18 
TA3-29 FE-19 
TA3-29 FE-20 
TA3-29 FE-21 

2.08E-02 
1.3013-02 

1.55E-01 
9.803-02 

2.13E+01 

2.82E-16 
9.29E-17 
3.52E-14 
4.273-16 
1.3211-15 

PU 
PU 

U-235 
PU 

FJ 

TA3-29 FE-22 
TA3-29 FE-23 
TA3-29 FE-24 
TA3-29 FE-26 
TA3-29 FE-27 

3.21E-01 
3.26E+02 
6.09E+00 
2.8531-01 
7.38E-01 

8.21E-15 
6.3531-13 
1.973-14 
2.87E-15 
8.OOE-15 

U-2 3 5 
U-235, 
U-235 
U-235 
17-235 

TA3-29 FE-28 
TA3-29 FE-29 
“3-29 FE-30 
TA3-29 FE-31 
TA3-29 FE-32 

3.15E+01 
5.46E+OO 

8.26E+OO 

9.00E-03 
3.3OE-02 

6.5231-15 
8.4931-15 
1.92E-16 
5.81E-16 
1.40E-14 

PU 
PU 

PU 
PU 

PU 

TA3-29 FE-33 
TA3-29 FE-34 
.TA3-29 FE-35 
TA3-29 FE-44,45,46 
TA3-29 FE-44,45,46 

6.003102 
4.00E-03 
6.OOE-03 
4.98E-01 
3.82E+O1 

1.07E-16 
1.42E-16 
4.273-17 
3.77E-16 
2.8931-14 

PU 
Pu 

Pu 
MFP 

PU 

TA3-29 VFE-48 
TA3-35 FE-1,2 
TA3-40 FE-25 
TA3-66 FE-8 
TA3-66 FE-9 

0 .OOE+OO 

2.65E+05 
4.98E+OO 

1.O2E-01 

9.403-02 

O.OOE+OO 
5.51E-16 
1.71E-08 
2.01E-14 
2.66E-16 

PU 
U-2 3 5 

U-238 
U-238 

’ H-3(GAS) 

TA3-66 FE-10 
TA3-66 FE-13 
TA3-66 FE-24 
TA3-66 FE-26 
TA3-102,FE-20 

1.45E+OO 
2.06E+01 
5.58E-01 

7.65E-01 
1.91E+Oo 

1.36E-14 
4.46E-14 
1.39E-14 
1.21E-13 
1.54E-14 

U-2 3 5 
U-238 
U-238 
U-2 3 8 
U-238 



m A L  
STACK MICROCURIES 

I 
I 
I LOCATION & ID DISCHARGED 

TA3-102,FE-25 
TA3-141, FE-6, 
TA3-141,FE-9 
TA3-141,FE-10 
TA21-150, FE-1, 

Wl-I55N(TSTA),FE-5 
TA21-155N(TSTA),FE-5 
TMI-209, FE-1, IO, 12 
TA21-257, FE-4 
TA21-3 ( MAIN) , FE-6 
TA21-313( 3 W ) ,  FE-2 
TA21-314(3E),FE-1 
W1-314(4W),FE-7 
TA21-315 ( 5W) , FE-1 
TA21-324,FE-1 

TA21-4 (HC) , FE-1 
TA21-4 (HC) , FE-1 
TA21-4 (MAIN), FE-3 
TA33-86 FE-6,11 
TA35-TSL213,FE-1 

TA3 5-7 
TA3 5-7 
TA35-7 
TA41-4 

TA4 3 
TA4 3 
TA4 3 
TA4 3 
TA48 

TA48 
TA48 
TA48 
TA48 
TA48 

TA48 
TA48 
TA48 
TA4 8 
TA4 8 

FE-2 
FE-7 
FE-8 
FE-17 

FA-9 
FE-10 
FE-12 
FE- 3 4 
FE-11 

FE-11 
FE-15 
FE-15 
FE-4 0 
FE-40 

FE-45,46 
FE-45,46 
FE-51 
FE-51 
FE- 5 4 

1.3OE-02 
5.OOE-02 
3.91E-01 
4.50E-02 
5.50E-02 

2.423+06 
3.433+07 
4.18E+08 

2.06E+01 
5.3OE-02 

4.25E-01 
1.94E-01 
1.4OE-01 
4.53E-01 
2.60E-02 

4.303-02 
3.10E-02 
8.33E+OO 
1.77E+09 
2.90E+06 

1.53E+07 
5.67E-01 
1.023;-01 
1.1OE-02 
1.16E+lO 

1.91E+00 
2.5OE+OO 
1.14E+01 
1.8OE+OO 
2.O2E-01 

3.13E+02 
1.25E+OO 
2.24E+Ol 

4.353+05 
8.5OE-02 

2.30E-01 
1.02E+02 
1.00E-03 
5.30E-02 
6.OOE-03 

~ 

TOTAL AVERAGE 
ML OF AIR MICROCURIES 

PER ML 

1.09E-15 
3.28E-16 
1.74E-15 
1.87E-16 
3.61E-16 

1.98E-08 
2.08E-07 
1.093-06 
2.9OE-15 
1.723-13 

1.59E-15 
1.663-15 
7.263-16 
3.9OE-15 
3.11E-16 

1.923-15 
1.39E-15 
5.07E-14 
2.76E-05 
5.0533-08 

4.13E-08 
4.6831-15 
3.2831-15 
8.01E-16 
3.52E-05 

1.16E-14 
8.803-15 
3.793-14 
1.07E-14 
4.663-16 

7.21E-13 
2.713-15 
4.863-14 
9.03E-16 
4.62E-09 

3 - 00E-16 
1.32E-13 
6 - 55E-17 
3 - 47E-15 
5 .55E-17 

' I  
ISOTOPE I 
PRINCIPAL I 

U-238 
U-238 
U-238 
U-238 
PU 

H-3 (GAS) 
H-3 (HTO) 
H-3(GAS) 
Pu 
U-235 

Pu 
PU 

Pu 
Pu 

'PU 

Pu 
MFP 
U235 
H-3(GAS) 
H-3(W) 

H-3(W) 
Pu 
Pu 
Pu 
H-3(GAS) 

P-32 
P-32 
P-32 * 

P-32 
U-235 

MFP 
Pu 
MFP 
U-235 
MFP 

PU 
MFP 
PU 
MFP 
PU 



I 
I 
I 

I 

STACK 
LOCATION & ID 

I 
I 
I 

TOTAL 
MICROCURIES 
DISCHAR~ED 

TOTAL 
Mc OF A I R  
DISCHARGED 

AVERAGE 
MICROCURIES 

PER ML 
PRINCIPAL 
ISOTOPE 

TA48 FE-54 
TA48 FE-60 
TA48 FE-60 
TA50 FE-1 
TA5O FE-1 

5.193-15 
2.748-16 
1.47E-13 
5.623-16 
9.00E-15 

5.61E-01 
5.003-03 

1.37E-01 
2.69E+OO 

2.20E+00 

MFP 
PU 
MFP 
Pu 
MFP 

TASO FE-2 
TASO FE-2 
TASO FE-3 
T A 5 O  FE-3 
TA5O FE-6 

1.7111-01 

5.OOE-03 
1.50E-02 
4.003-03 

6.93E+00 
2.6931-16 
1.09E-14 
1.59E-16 
4.76E-16 
2.03E-16 

Pu 
MFP 
w 
MFP 
PU 

TA5O FE-6 
TA50 FE-17 
TASO FE-17 
TA50 FE-25 
TA50 FE-25 

1. SOE-02 
1.00E-03 
1.OOE-02 
9.OOE-03 
3.2OE-02 

7.6OE-16 
1.233-16 
1.233-15 
4.211~-16 
1.50E-15 

MFP 
Pu 
MFP 
Pu 
MFP 

TA50 FE-27 
TA5O FE-27 
TA50-37 FE-1 
TA50-37 FE-1 
TA50-66 FE-1 

0. ooE+oo 
8.40E-02 
7.10E-02 
4.89E-01 
O.OOE+OO 

0 .OOE+OO 
6.2131-16 
5.523-16 
3.8OE-15 
O.OoE+OO 

Pu 
MET 
P u .  
MFP 
PU 

TA50-66 FE-1 
TA50-69 FE-1 
TA50-69 FE-2 
TASO-69 FE-3 
TA53 WNR FE-2 

6.OOE-03 
4.003-03 
2.oOE-03 
1.OOE-02 
1.69E+08 

4.86E-15 
4.753-16 
4.07E-17 
7.543-16 
7.73E-07 

MFP 
PU 
w 
w 
G r n  

TA53 WNR FE-2 
TA53 WNR FE-2 
TA53 MAIN ST FE-3 
TA53 MAIN ST FE-3 
TA53 MAIN ST FE-3 

0. OOE+OO 
2.19E+05 
1.563+11 
1.12E+OS 
7.98E+06 

0. ooE+oo 
I.OOE-O9 
6.17E-04 
4.43E-10 
3.1SE-08 

TA54 RM EXH FE-1 
TA54 PROCESS FE-2 
TA55 N/S FE-15 
TA55 S/S FE-16 
TA55 S/S FE-16 

1.OOE-02 
1.203-02 

6.75E-01 
1.54E+00 

2.66E+08 

I. O1E-15 
2.3SE-15 
9.71E-15 
3.50E-15 
1.33E-06 

I4J 
w 
w 
PU 
H-3 (GAS) 



LOS ALAMOS NATIONAL LABORATORY STACK EMISSIONS 

IST - 12TH PERIODS: 6-JAN-89 - 22-DEC-89 

SUMMARY OF ACTIVITY DISCHARGED BY ISOTOPE 
w = 4.533+01 MICROCURIES 
U-235 = 3.64E+02 MICROCURIES 
U-238 = 2.943+01 MICROCURIES 
MFP = 4.35E+05 MICROCURIES 
G r n  = 1.57E+11 MICROCURIES 
p/vAp = 1.12E+05 MICROCURIES 
AR-41 = 2.223E+08 MICROCURIES 
H-3(GA!3) = 1.43E+10 MICRXURIES 
H-3(HTo) = 4.25E+07 MICROCURIES 
P-32 = 1.76E+01 MICROCURIES 

FOOTNOTES FOR ABOVE TABLES: 
G/MAP DENOTES GASEOUS MIXED ACTIVATION PRODUCTS; C-ll,N-13,0-15, AND AR-41. 
P/vAp DENOTES PARTICULATE AND/OR VAPOR ACTIVATION PRODUCTS (SEE ATllAcHMENT 
FOR SPECIFIC NUCLIDE INFORMATION). 
H-3(6Rs) 
MFP DENOTES MIXED FISSION PRODUCTS. 
ZERO DENOTES VALUE LESS THAN LOWER LIMIT OF DETECTABILITY. 

DENOTES ELEMENTARY TRITIUM, H-3(HID) DENOTES TRITIATED NAl'ER VAPOR. 



A"I!ACHMENT I1 

HSE-1 
I .D. 

001 
003 
004 
005 

006 
007 
008 
009 
010 

011 
012 
013 
014 
015 

016 
017 
018 
019 
020 

021 
022 
023 
024 
025.1 

025.2 
026 
027 
028 
029 

030 
031 
032 
033 
034 

035 
035.1 

. 036 
037 
0 38 

1989 CONTROL AND REFERENCE LOCATION IDENT. DOE FORM F-5821.1 

DOE 1.D Narrative Description 

ALDEA-009-001 TA2-9, mega Stack 
ALDE7-016-002 TA3-16, Van de Graaf, FE-14 
ALDE7-016-001 .TA3-16, Van de Graaf, FE-16 
ALDEB-029-002 TA3-29, North Stack, Wg. 2, FE-14 

ALDEB-029-001 TA3-29, South Stack, Wg. 2, FE-15 
ALDEB-029-012 TA3-29, South Offices, Wg. 2, Rm. Air, FE-17 
ALDEB-029-013 TA3-29, North Offices, Wg. 2, Rm. Air, FE-18 
WEB-029-003 TA3-29, South Stack, Wg. 3, FE-19 
ALDEB-029-004 TA3-29, North Stack, Wg. 3, FE-20 

WEB-029-014 TA3-29, South Offices, Wg. 3, Rm. Air, FE221 
WEB-029-015 TA3-29, North Offices, Wg. 3, Rm. Air, FE-22 
ALDEB-029-006 TA3-29, North Stack, Wg. 4, FE-23 
ALDEB-029-005 TA3-29, South Stack, Wg. 4, FE-24 
ALDEB-029-016 TA3-29, North Offices, Wg. 4, Rm. Air, FE-26 

ALDEB-029-017 TA3-29, South Offices, Wq. 4, Rm. Air, FE-27 
ALDEB-029-007' 
ALDEB-029-008 
ALDEB-029-018 
WEB-029-019 

ALDEB-029-010 
ALDEB-029-009 
ALDEB-029-020 
ALDEB-029-021 
ALDEB-029-011 

ALDEB-029-011 
ALDEB-029-022 
ALDE2-035-001 
ALDE3-040-007 
ALDE3-066-001 

TA3-29, South Stack, Wg.-S, FE-28 
TA3-29, North Stack, Wg. 5, FE-29 
TA3-29, North Offices, Wg. 5, Rm. Air, 
TA3-29, South Offices, Wg. 5, Rm. Air, 

TA3-29, North Stack, Wg. 7, FE-32 
TA3-29, South Stack, Wg. 7, FE-33 
TA3-29, South Offices, Wg. 7, Rm. Air, 
TA3-29, North Offices, Wg. 7, Rm. Air, 
TA3-29, Wg. 9 Stack, FE-44, 45, 46 

FE-30 
FE-31 

FE-34 
FE-35 

TA3-29, Wg. 9 Stack, FE-44, 45, 46 
TA3-29, Vault Stack, WE-48 
TA3-35, West Stack, FE-1, 2 
TA3-40, Phy. Bldg. Calib. Lab. FE-25 
TA3-66, NW Stack, FE-8 

ALDE3-066-002 TA3-66, NE Stack, FE-9 
ALDE3-066-003 TA3-66, SE 'Stack, FE-10 
ALDE3-066-004 TA3-66, North Stack, FE-13 
ALDE3-066-005 TA3-66, West Central Stack, FE-24 
ALDE3-066-006 TA3-66, NW Corner Stack, FE-26 

ALDE4-102-001 TA3-102, Main Stack, FE-20 

ALDE5-141-001 TA3-141, North Stack, FE-6 
ALDE5-141-002 TA3-141, NW Stack, FE-9 
ALDES-141-003 TA3-141, SW Stack, FE-10 

ALDE4-102-002 TA3-102, FE-25 

Nuclide 

Ar-41 
H-3 
H-3 
Pu 

Pu 
Pu 
Pu 
Pu 
U-235 

Pu 
U-235 
U-235 
U-235 
U-235 

U-235 
Pu 
Pu 
Pu 
Pu 

Pu 
Pu 
Pu 
Pu 
Pu 

MFP 
Pu 
U-2 3 5 
H-3 
U-238 

U-238 
U-2 3 5 
U-238 
U-238 
U-238 

U-238 
U-238 
u-, 38 
U-~38 
U-238 
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Attachment I1 Continued 

040 
041 
042 
044 
045.1, 

045.2 
046 
047 
048 
049 

050 
051 
052 
052.1 
053 

054 
055 
0 56 
0 57 
058 

0 59 
060.2 
061.2 
062.2 
063.2 

065.1 
065.2 
066.1 
066.2 
068.1 

068.2 
069.1 
069.2 
070.1 
070.2 

071.1 
071.2 
071.3 
071.4 
072.1 

072.2 
073.1 
073.2 
074.1 
074.2 

P DE6-003-001 
ALDE6-003-002 
ALDE6-003-003 
ALDE6-004-001 
ALDE6-0 0 4-0 02 

ALDE6-00 4-0 02 
ALDE6-004-003 
ALDE6-005-002 
ALDE6-150-001 
ALDE6-257-002 

ALDE6-324-001 
ALDE6-209-00 1 
ALDE6-155-001 
ALDE6-155-001 
ALDEK-086-001 

ALDEL-213-001 
ALDEL-213-002 
ALDEL-007-005 
ALDEL-007-002 
ALDEL-007-004 

ALDEO-004-017 
ALDEP-001-001 
ALDEP-001-002 
ALDEP-001-003 
ALDEP-001-004 

ALDER-001-001 
ALDER-001-001 
ALDER-001-002 
ALDER-0 0 1-00 2 
ALDER-001-003 

ALDER-001-003 
ALDER-001-004 
ALDER-001-004 
ALDER-001-005 
ALDER-0 0 1-00 5 

ALDER-001-006 
ALDER-001-006 
ALDER-001-008 
ALDER-001-008 
ALDET-001-001 

ALDET-0 0 1-0 0 1 
ALDET-0 0 1-0 0 2 
ALDET-001-002 
ALDET-001-003 
ALDET-001-003 

TA21-314(3E) East St ck, Rm. Air, FE-1 
TA21-313(3W), West Stack, Ezm. Air, FE-2 
TA21-3, Main Stack, FE-6 
TA21-314(4W), Fan. Air Stack, FE-7 
TA21-4, Hot Cell Stack, FE-1 

TA21-4, Hot Cell Stack, FE-1 
Wl-4, Main Stack, FE-3 
TA21-315(5W), West Stack, Ezm. Air, FE-1 
W1-150, Elm. Air Stack, FE-1 
TA21-257, FE-4 

TA21-324, Process Exhaust Stack, FE-1 
TA21-209, Stack, FE-1,-10,-12 

TA33-86, Stack, FE-6,-11 

TA-21-155Nt TSTA, FE-5 
TA-21-155Nt TSTA, FE-5 

TA35-TSL 213, FE-1 Target Fab 
TA35-TSL 213, FE-5 Target Fab 
TA35-7, South Stack, FE-2 
TA35-7, SE Stack, FE-7 
TA35-7, SE Central Stack, FE-8 

TA41, FE-17 
TA43-1, FE-9 (No stack. Wall exhaust) 
TA43-1, FE-10 (No stack. Wall exhaust) 
TA43-1, FE-12 (No stack. Wall exhaust) 
TA43-1, FE-34 (No stack. Wall exhaust) 

~ ~ 4 8 - 1 ,  South Stack, FE-11 
TA48-1, South Stack, FE-11 
TA48-1, North Stack, FE-15 
TA48-1, North Stack, FE-15 
TA48-1, Hot Cell Stack, FE-40 

TA48-1, Hot Cell Stack, FE-40 
TA48-1, Core Wg. Stack, FE-45, FE-46 
TA48-1, Core Wg. Stack, FE-45, FE-46 
~ ~ 4 8 - 1 ,  Alpha Wg. Stack FE-51 
TA48-1, Alpha Wg. Stack, FE-51 

TA48-1, NE Stack, FE-54 
TA48-1, NE Stack, FE-54 
TA48-RC1, Hot Cell Rooms, FE-60 
TA48-RC1, Hot Cell Rooms, FE-60 
TASO-1, NE Stack, FE-1 

TASO-1, NE Stack, FE-1 
TA50-1, SE Stack, FE-2 
TA50-1, SE Stack, FE-2 
TA50-1, South Stack, FE-3 
TA50-1, South Stack, FE-3 

Pu 
Pu 
U-2 3 5 
Pu 
Pu 

MFP 
U-235 
Pu 
Pu 
Pu 

Pu 
H-3 
H-3 
H-3/V 
H-3 

H-3 
H-3 
Pu 
Pu 
Pu 

H-3 
P-32 
P-32 
P-32 
P-32 

U-235 
MFP 
Pu 
MFP 
U-235 

MFP 
Pu 
MFP 
Pu 
MFP 

Pu 
MFP 
Pu 
MFP 
Pu 

MFP 
Pu 
MFP 
Pu 
MFP 



Attachment: I1 Continued 

075.1 
075.2 
076 
076.1 
077.1 

077.2 
078.1 
078.2 
079.1 
079.2 

079.8 
079.9 
080 
080.1 
081 

082.1 
082.2 
082.3 
083.1 
083.2 

083.3 
084 
085 
086 
087.1 
087.2 

ALDET-001-0 04 
ALDET-001-004 
ALDET-001-009 
ALDET-O O 1- O 09 
ALDET-O O 1-0 O 5 

ALDET-001-005 
ALDET-001-010 ' 

ALDET-001-010 
WET-001-006 
ALDET-001-006 

ALDET-001-012 
ALDET-00 1-0 12 
&ET-001-007 
ALDET-001-011 
ALDET-0 0 1-0 0 8 

ALDEP-053-005 
ALDEP-0 5 3-0 0 5 
ALDE;w-053-00 5 
-EM-053-002 
WEM-053-002 

ALDEM-053-002 
ALDE9-054-001 
ALDE9-054-002 
ALDE1-055-001 
ALDE1-055-002 
ALDE1-055-002 

TA50-1, FE-25 
TA50-1, FE-25 
TA50-1, Rm. 60, FE-6 
TA50-1, Rm. 60, FE-6 
TA50-1, FE-17 

TA50-1, FE-17 
TA50-1, FE-27 
TA50-1, FE-27 
TA50-37, TDF Stack, FE-1 
TA50-37, TDF Stack, FE-1 

TA50-66, FE-1 
TASO-66, FE-1 
TA50-69, SRF Rm, FE-1 
TA50-69, SRF New Rm. FE-2 
~~50-69, SRF Process, FE-3 

TA53, WNR, FE-2 

TA53, WNR, FE-2 
7x53, WNR, FE-2 

TAS3, Main Stack, FE-3 
TA53, Main Stack, FE-3 

TAS3, Main Stack, FE-3 
TA54, m. Exhaust, FE-1 
TA54, Process Exhaust, FE-2 
TA55, North Stack FE-15 
TA55, South Stack, FE-16 
TAS5, South, Stack, FE-16 

Pu 
MFP 
Pu 
MFP 
Pu 

MFP 
Pu 
MFP 
Pu 
MFP 

pu 
MFP 
Pu 
Pu 

, Pu 

H-3/V 
Pu 
Pu 
Pu 

1 Pu 
H-3 



Los Alamos National Laboratory 
Los Aiamos.New Mexico 87545 memorandum 

D 

TO Ken Hargis, H S E 3  Group Leader, MS K490 OATE April 1, 1991 
._ 

F ~ O M  Joseph M. Graf, Radiation h o t  tion Jzr MAIL STOP’TELEP+IONE K483fl-5296 
Group Leader 

SYMBOL HSE- 1-9 1 -349 

SUBJEU CY90 R A D I O A C T M  AIRB NE EFFLUENT RELEASE SUMMARY 

A summary of CY90 radioactive airborne effluent releases; a listing of control 
codes, and reference identification data for 1990 is attached. Also, included for each 
stack is a completed copy of FORM DOE F-5821.1 for your review and transmittal to the 
DOE. One samplinghelease point was added during CY90. 

JMG/RAM:emt 8 .  

Att: a/s 

xc: L. McAtee, HSE-IO, MS E503 
J.  Miller, HSE-11, MS H815 
L. Andrews, HSE-1, MS K487 
R. Miller, HSE-I, MS K487 
D. Vasilik, HSE-1, MS F692 
R. Martin, HSE-I, MS F692 
HSE-I Stack Release File, MS K487 
HSE-1 Nuclide Inventory File, MS K487 
HSE-1 File, MS K483 

. 

zci 
c- 

. .  



ATTACHMENT 1 

LOS ALAMOS FACILITIES RADIOACTIVE 

FOR CY90 
AIRBORNE EFFLUENT RELEASE SUMMARY , 

Prepared by: Ross Miller, HSE-1 
’ Date: April 1, 1991 



LOS ALAMOS 
AIRBORNE EFFLUENT RELEASE SUMMARY 

CY90 

CONTENTS 

PART DESCRIPTION 

1. 

2. Plutonium Releases by Facility 

3. Uranium Releases by Facility 

4. 

5. Tritium Releases by Facility 

6. 

7. LAMPF ParticulateNapor Activation Products 

Total Release Summary by Nuclide 

Mixed Fission Product Releases by :Facility 

Miscellaneous Releases by Facility , 

8. 

9. 

Comparison of 1988 and 1989 Stack Releases 

Listing of 1989 Releases by Stack 
, 



PART 1. CY90 TOTAL LOS ALAMOS AIRBORNE RELEASES BY NUCLB-E 

SUMMARY OF ACTIVITY DISCHARGED I 

PU 
U-235 
U-238 
MFP 
G/MAP 
PNAP 
Ar-41 
H- 3 
H-3N 
P-32 

= 2.5-6m1 
= 1.88 E 4 2  
= 5.12 E 4 1  
= 1.08 EM3 
= 1.23 E+11 
= 7.85 E+04 
= 1.63 E d 8  
= 6.08 E+09 
= 3.18 E+09 
= 9.03 E+OO 

MICROCURIES (1) 
MICROCURIES 
MICROCURIES 
MIC.ROCURIES (2) 
MICROCURIES (3) 
MICROCURIES (4) 
MICROCURIES (5) 
MICROCURIES (6) 
MICROCURIES (6) 
MICROCURIES 

Notes: 

1. PU VALUES CONTAIN INDETERMINANT TRACES OF AM-241, A DECAY 
PRODUCT OF PU-241. 

2. MFP DENOTES MIXED FISSION PRODUCTS. 

3. G/MAP DENOTES GASEOUS MIXED ACTIVATION PRODUCTS; N-16, C-10, 
0-14, 0-15, N-13, C-11, AND AR-41. PERCENTAGES ARE IN PART 6. 

4. PNAP DENOTES PARTICULATE AND/OR VAPOR ACTIVATION PRODUCTS 
(SEE PART VII). 

5. AR-41 VALUE IS FOR OMEGA WEST REACTOR ONLY AND DOES NOT 
CONTAIN THE AR-41 INCLUDED IN G/MAP. 

6. H-3 DENOTES ELEMENTAL FORM TRITIUM GAS AND H-3N DENOTES 
TRITIUM VAPOR IN THE HTO FORM. 

32 
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PART 6. CY89 MISCELLANEOUS LOS ALAMOS AIRBORNE RELEASE- - 

TOTAL 
STACK MICROCURIES 

LOCATION & BTSCHARGED 

TA-2-9, OMEGA 1.63 E 4 8  

TA-43, (Fe-9 + 
to + 12 + 34) 9.03 E+OO 

TA-53, WNR (33-2) 3.87 E 4 8  

TA-53, (FE-3) 1.23 E+11 

TA-53, WNR (FE-2) 4.44 E 4 2  

TA-53, (FE-3) 7.81 E+04 

TOTAL AVERAGE 
ML OF AIR MICROCURIES 

DISCHARGED PER ML 

7.55 E+12 2.16 E-05 

7.35 E+14 1.23 E-14 

1.91 E+14 2.03 E-06 

2.63 E+14 4.68 E-04 

1.91 E+14 4.68 E-12 

2.63 E+14 2.97 E-10 

NOTES: 
P 

1. NOTE THAT G/MAP AT 0.4% Ar-41 IS ANOTHER SOURCE OF 
APPROXIMATELY 6.0 E+08 MICROCURIES. 

2. G/MAP DENOTES GASEOUS MIXED ACTIVATION PRODUCTS WITH THE 
FOLLOWING CONSTITUENTS: 
N-13, 15.1%; C-11, 35.1%; AND Ar-41, 0.4%. 

N-16, 3.7%; C-10, 1.4%; 0-14, 0.6%; 0-15, 43.7%; 

3. PNAP DENOTES PARTICULATE OR VAPOR ACTIVATION PRODUCTS (THE 
MAIN PARTICULATE CONSTITUENT IS 8.27 E 4 3  MICRO Ci OF Be-7 AND 
THE MAIN VAPOR CONSTITUENT. IS 1.25 E 4 5  MICRO Ci OF Os-183. 
NINETEEN DISTINCT NUCLIDES WERE I D E " I E D  (SEE PART 7). 



PART 7. cy89 SUMMARY REPORT ON LAMPF P ~ A P  AIRBORNT RELEAS%S 

STACK ID- - -- - 

MICROCURIES 
ISOTOPE DISCHARGED 

BE-7 3.31 E+04 
NA-22 5.20 E+OO 
NA-24 4.97 E 4 3  
sc-44 4.85 E 4 3  
SC-44m 6.80' E 4 1  
SC-46 3.86 E 4 1  
sc-47 2.82 E 4 2  

V-48 
CR-5 1 
MN-52 
MN-54 
MN-56 
CO-56 

2.56 E N 2  
3.37 E 4 2  
2.25 E 4 2  
6.11 E 4 1  
1.79 E+04 
3.55 E+OO 

2.36 E+OO 
CO-58 1.24 E 4 1  
SE-75 2.02 E 4 1  
BR-76 1.16 E 4 3  , 

BR-77 3.29 E 4 3  

CO-57 

BR-82 1-09 E+04 
8.90 EN1 

TA- 182 2.24 E N 2  
OS- 185 3.95 E 4 2  

RB-83 

TOTAL E - 3  P/VAP = 7.81 E+04 MICROCURIES , 

WNR FE-2 

BR-82 4.44 E 4 2  

TOTAL WNR FE-2 P/VAP = 4.44 E 4 2  



PART 8. COMPARISON OF 1989 AND 1990 LOS ALAMOS STACK RELEA3ES - 

- - -- - 

PU 

U 

MFP 

H-3 . 

H-3/V 

Ar-4 1 

P-32 

GMAI? 

MICROCURIES 
1989 

i 

4.53 E+01 

3.93 E+02 

4.35 EM5 

1.43 E+10 

4.25 EM7 

2.23 E 4 8  

1.76 EM1 

1.57 E+11 

1.12 E+05 

34 

MICROCURIES 
1990 

2.56 E 4 1  

2.39 E+02 

-1.08 E+03 

6.08 E+08 

3.18 E 4 8  

1.63 E 4 8  

9.03 E+OO 

1.23 E+11 

7.85 E+04 

R(89/8 81 

0.57 

0.61 

0.003 

0.43 

7.5 

0.73 

0.5 1 

0.78 

0.70 

I 

1 

I 
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. .  r. . . LOS +AMOS SCIENTIFIC LABORATC 
! UNIVEI ISIW OF CILIFORNIA 
LOS ALAWOS. NEW I I ~ I C O  87844 

9 OFFICE MEMORANDUM i 
... . . .._ '.' 

' : Dean 0. Meyer, Group Leader, H-1 OAT " 

To 

FROM : Car\ Buck 

SUBJECT: REPORT ON 

and, Leader, Genefa I Mon i t o r  i ng Sect ion, 

RAD IOACT IVE MATER I AL OUTPUT FROM STACKS F 

The information requested i n  your January 16, 1970 
the above subject i s  re la ted  belcw i n  the  order req 
exception of Item 6 deal ing wi th  stacks no t  monitor 
separately a t  t h e  end of t he  repor t  except where al 
mon i to ted . 

CI 

r 

TA-2 

Not known, however, t h e  average for  4 1 A  per mc 
and 1.15 ci/rmntt i  for 13=Xe, '36Xe including E 
' a c t i v i t y  detectable and .01 ci/month of *'Rb i 
no ac t i v i t y ' de tec ted .  There i s  an average of 
20% 'j6-Xe when released through the stack. 

& = A  - 1814. C i /year 
133 %e, 13'xe . - 13.83 Ci/year 
"Rb - .137 Ci/year 

I 1027.967 Ci/year 

TA-2-9 on South Mesa, south-southeast o f  TA-2 
Given i n  Item 1. 

TA-2-1 OWR and'SUP0 Reactors 

See end o f .  report .  

845 cfm 

TA-3 - 

t U  2. Not ava i l ab le  

3. 
4. 

5. 

6. 

7. 

.. - _. - . _ _ _  . . . . -. . _. . . . . . . . . . .. . - - - . . . . . . a 

Ver t i ca l  Van 'de Graaff, TA-3-16 

T r  it ium 

Ver t ica l  Van de Graaff 

See end o f  repo r t  

- *  

February 13, 197C 

'1 

iR THE YEAR 1969 

iemoran&m concerning . 

iested with the 
id. Item 6 i s  covered . 

exhaust st.acks ar& 

i t h  was 151.2 C i  
ight months no 
i c l  ud ing ten months 
30% "'Xe and 

tota I 
tota I 
tota I 

to ta l  . 

i 

I 
I 
I 
I 
I 

I 

I 
I 

1 
j 
I 
I 

I 

I 
I 
I 

I 

I 

. . ... 



' / '  

0 To: 

0 '  . 
Dean 0. Meyer, H-1 7- 

TA-3-35 

FE-1 (E-?) . 

( 1 ) 

' ( 2 )  Zero 

(3) West wide cif SM-35 
a m U  (4) 

(5)  Room 105 ( a f f e r  recent re-vamp) 

( 6 )  ' None 

Year I y average 0.0 d is.m i n-m3 

( 7 )  8200 cfm ( a f t e r  recent re-vamp) 

FE-2 (E-1) 

( 1 )  Yearl y average 0.0 d i s / m  in-m3 

(2) Zero 

(3) West side o f  SM-35 
a3sU (4) 

(5)  Room 104 ( a f t e r  recent re-vamp) 

( 6 )  . None 

(7) 11,673 cfm ( a f t e r  recent re-vamp) . 

LAMOS SClENTIPlC. LABORATOW 
UNlVCRSllV OF CAUloRMlA "3 LOS A h M O S .  NEW M L X l C O  87544 

I I 

I 

I 
I 

DATE: February 13, 1970 . 

FE-3 ( E - 3 )  

( 1 )  

(2) Zero 

(3)' Through wall on west s ide  o f  SM-35 

Yearl y average 0.0 d is/m i n-m3 

(41 a36U 
(5) .  Room 101-8 

1.  

2. 
3. 
4.. 

* 5 .  
. . - a . - . . 

. 7. 

( 6 )  None 

(71 2800 cfm ( a f t e r  recent re-vamp) 

TA- 3 - 39 
Unknown . 

Unknown 

Beryl  I ium Shop . 

4 B ~ c ,  t race ' O C O  

R e r y l  I iuni Shnp 

Unk nown 

I 

I 

I 
! 
I 
I 
i 
I 

I 

I 

I 
I 
I 
I 

I 
i 

I 

I 

! 

. .. 

! 



Dean 

1. 

2. 
30 

4. 

5. 

7. 

1. 

2. 

, 30 

5. 

7. 

' 40 

. 
0. Meyer, H-1 -3- 

TA-3-40 

Unknown 

Unknown 

P-12 Cyclotron, South Wing 

Tri t ium 

Cyc I otron 

Unknown 

TA-3-65 
Unknown 

Unknown 

SM-65 Vault 
Radon gas 

94-65 

Unknown 

TA- 3 -66 

FE-1 (E-6) 
.. ( 1)  Yearly average 0.0 dis/min-m3 

. (2) Zero 

(3) East side of  SM-66 

(4) 

( 5 )  Fabricat ion Sect ion 

(7 )  38, 186 cfm 

'='U and aaeU dep I eted 

. .  . FE-7 (E-2) (E-3?) 

( 1)  

(2) Zero 

(3) West side o f  34-66 

(4) '"U depleted and ThOa 
( 5 )  Ceram ics Sect ion 

(7) 17,742 cfm 

Yearly average 0.0 dis/min-m3 

. .... - .... . 

SCIENTIFIC LABORATORY 
UNlVCRSlTV 01 CALIFORNIA 
. w a  AI+AHOS. NW YUICO 87544 

DATE: 

I 

I February 13, 1970 1 
I 
I 
1 
I 

I 

I 

I 

I .  
I 
I 

I 
I 

! 
I 



Dean D. Meyer, H-1 a To: -4- 
I 

DATE: February I .13, 1970 
I 

I 
I TA-3-66 cont'd I 

i 
FE-8 (E-1) 

( 1 )  Yearly average 3.0 dishin-m3 

' (2) .41 x Ci/year t o t a l  

I .  

I 

(31 Nest side o f  94-66 1 
I 

j (4)  "'U dep leted 

(5 )  Foundry Section 
I 

(7) .26,461 cfm i 

0' 

FE-9 (E-7)  (E-4?) 

( 1 )  Yearly average 0.0 dis/min-m3 

(2). Zero 

(3)  , East side:of 94-66 

(4) aseU and a3*U depleted 

( 5 )  Powder Metal lurgy 

(7) 44,436 cfm 

( 1 ) .  Yearly average 0.0 dis/min-m3 

(2) Zero 
(3 )  East s'ide o f  SM-66 

. E - I O  (€4)  

(4)  

( 5  1 
(7)  20,1'89 c f m  

(1) Yearly average 0.5 dis/min-m3 

a36U Foundry and Shop 21 

FE-13, 14, '15 (E-3) 

. (2) .135 x loW3 Ci/year t o t a l  

(3)  North s ide  of 94-66 

(4) "'U depleted 

( 5 )  Foundry and Graphite Shop 

(7 )  39,513 cfm 

I 
I 

I 

I 
I 

i 
j '  
i 
I 

I 

I 

I 

! 

I , 
.. _. _. _ _  .. . . .. . _. , 

I 



I 

8 .  

UmOS SCIENTIFIC UBORATORY 

Lw UN A ~ M O S .  N- u ~ c a  87514 
UWIVERSITV OF CAUIORNlA 

. 

0 To: 
Dean D. Meyer,.H-1 -5- 

I 

I 

DATE: February 13, 1970 
I 
I 

TA-3-66 cont 'd ' . 
FE-24 (G- 105) 

( 1 ) 

(2) Zero 

(3) 

(4) a3eU depleted and T h b  

(5) Ceramics 

(7)  2,365 cfm 

Year I y average 0.0 d i s/m i n-m3 . 

Through the roof  over Room G-165 

FE-25, 26, 27 (8-107) 

' 1. 

2. 
3; 
4. 

5. 
6. 

7. 

( 1 )  

(2) Zero 

(3) 
( 4) 

( 5 )  Foundry 

(7) 2,549 cfm 

Yearly average 0.0 d is/min-m3 

'Through t h e  roof over 8-107 

"'U dep I eted 

TA-3-102 (no FE #'s. Main Stack) 

Year  I y average -297 d i s/m i n-* 

.032'x 10'" Ci/year t o t a l  

South s ide 94-102 
a36 a3sU 

SM- 102 

None 

16,000 cfm 

u, 

TA-3- 14 1 

FE-6 (E-1) 

( 1) Yearly average 0.0 dis/min-m3 ' 

(2) Zero 

(3) North s ide of SM-141 

(4)  a3eU, depleted 
( 5 )  Room 145 

(6). NrJne 
. -. . _. . - ..( 7.) . . . . , - ~ . .  ..ijrl 'C fm . . . . . . ..... 

' -  0 ? 

I 

I 
I 

I 

I 1 
i 
i 
I .  

I 

I 

I 

I 

I . . _. - . . 

I 
I 



. .  . .  
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! 
-9 A U M O S  SClENTlFlC LABORATORY 

UNIVCRSI .~~  oc CIUCORNIA 
~ ~ . ~ + ~ o s . n m w r u c o  87544 

. i 

. .  

I .- . . 
.. . . . . .. -. 

-1  -6 

I 

I 
DATE: February 13, 1970 

I I 0 To: 
Dean D. Meyer, I 

TA-3.- 14 1 cont d 

FE-9 (E-2) 

( 1 )  Year 

- (2)  Zero 

y average 0.0 dis/min-m3 
4 

(3) 
(4 )  238U, depleted. 

(5 )  Room 150, 144, 142 

Through roof of SM-141.over Room 136 I 
I 
I 
I 
I 

I 

(6) None 

(7) 18,322 cfm 

FE-10 (E-3) 
Year I y average 0.0 d i s/m i n-m3 

Through roof of SM-141 over Room 144 

I 

I 

Zero ' 1 
I 
I 
I 
I 
I 
I 
I 
I 

depleted , 

Rooms 135; 136, 137, 141' . I  

None I I 

25,060 cfm 

TA-9 

I 
I 

FE #4 ' I 
I 

Unknown 

Unknown 

TA-9-2 1 

Trit ium 

Room 119 

(1 )  .Unknown I 

(2) Unknown j 
(3) TA-9-21 

. (4 )  Tr i t ium;  

( 5 )  Room 120 
I 

2,704 cfm (7) 2,731 cfm 
I 

TA-3586 

FE 1y6 b #0 

( 1 )  Unknown 

( 2 )  Unknown 

( 3 )  TA-33-86 

( 4 )  Tritium 
( 5 1  

(7) 4,096 cfm main stack 

Cleaninq hood and Room 9 

I 

. . . .. . . . .. 0 I 

I 

I 



. 
TO: Dean 0 .  Meyer, H-1 

TA- 35- 2 
FE-2 (E-10) 

-F DATE: Febrbary 13, 1970 
I 
I 

TA-35 - 

( 1 ) ' Year I y average -020 d i s/m i n-m3 

I 
I .  

I 

I 

(2) 2 x 10'6 C i  total/year I I 

('3) South-southwest corner of Bldg, 7 
a3sPu and a3sU I t 4) I I 

I 

I 

I 

(5)  ' Rooms 127, 129, 131, 133, 135, 137, 139, 141,; 143, 145, 155 

(6)  None 

(7)  15,600 cfm 

( 1 )  Yearly average .013 dis/min-m3 

(2) -9 X'IP C i  total/year 

(3 )  ' East o'f Bldg. 7 . 

(4)  a3sPu 

( 5 )  Rooms 164 (Lab C), 165, 166 

.(6) . None 

( 7 )  8,267 cfm 

FE-3 (E-11) 

FE-6 (E-14) 
( 1 )  Year1 y' average .083 d is/min-m3 

, (2) 2 x ~Crs  C i  total/year 

(3) East.of Bldg, 7 

(5 )  Room 161 (Lab C) 
(4) a3aPu 

( 6 )  None 

. (7) 4,050 cfm . 

FE-7 (€015.) 

( 1 )  Year I y average -023 d i s/m i n-m3 

. (2) , .45 x . 1 0 ~  C i  totaI/year 

(3) East of Bldg. 7 

( 4 )  a=sPu 
.. ... . 

0 - . .  .. _. ._ . . C51 Room 162 (Lab B) 

( 6 )  None 

I 

I 

I 
I 

I .  
I 

( ' 7 )  2,308 cfrn 



- .  . I  . I  

' / ;  . -  

U M O S  SCtENnFIC LABORATORY 
UNlVLRSIlY OF CAUIORWlA 
LOS 'AUMW. NW YUIICO 87544 

I 

. 
I 
I -. 

DATE: February 13, 1970 TO: 
I 

' 8' Dean D. Meyer, H-1 

FE-8 (Pu Labs). 

TA-35 cont 'd 

Year I y average '.OIO CI is/rnin-m3 

.ZZ x IO-= C i  to ta l /year  

Stack out of Bldg. 2 

"3'PU 

I 

I 

I 

129, 133, 134, 137, 139, 140, 144 Drybox t r a  ins and hoods in  Rooms 

None 

3,142 cfm 

. I  

I 
I 

L 161 

TA-4 1 

Year I y average. .052 d i s / m  i n - d  

9 x IP C i  t o t a l  per year 

A I  i ; : . T t  end of I Bldg. 4 

a=spu, -PU, 23% 
! 

A J  I of W-7 area 

None 

25,338 cfm 

' TA-42 

' I  
I 

I 

I-' 

No Stack # 

( 1 )  

(2) 

.Year 1 y average, 398 d i s/m i n-m3 ( f i I t e r  bank !bypassed) 
I 

.81 x l ( r 3  Ci fatal per year 
I 
I 

! (3) TA42-1 
I 

: : L  
I .  

I -:. 
I . . .  ... . ,- . L . .  1. 

(4 )  a3uPu, a41Am residue in inc inera tor  
(5) TA-42 I nc i nerator ; . .;'.. : 

(6) None (but  see end of  repo r t  also) I I 
I 

( 7 )  300 c f m  ! 

TA-43 
No Stack $f 

( 1 )  Unknown 

I 

(2) Unknown 
. . . .  .... - -. .... - . _ _  . __ . . . . .  . .  (33 ._...__Hoof ..of-. HPI..- . -. . . . .  ........ -. . . - . . __ . .'. (4 )  aaePu 

( 5 )  8-128 

(7)  Unknown 



. -  - 
.. ?L L.. .. .. 

. 3 ALAMOS SCIENTIFIC LABORATORY 

Lb6 A U M o 8 .  N M  M U I l C O  87544 
UNIVERSITY OF CALIFORNIA . 

TO: Dean 0. Meyer, H-1 DATE : : February 13, 1970 -10 

- TA-46 cont'd 

FE- ? 
( 1 )  Unknown 

' (2) Unknown I 

I 

. (3)  TA-46-31 

(4)  a9 
( 5 )  Room 170 

(7)  Unknown. Volume of flaw var ies w i th  each 

TA-46-16 . 

t e s t  per H-5 

- -  
I 

Test Cel l  1 and 4 ( 2stacks) 

( 1 )  Unknown 
1 

c 

I 

(2) Unknown I 

I 
I 

.-. ... .- I- I 

(4) 
I 

I 
( 5 )  Test Cell 1 and 4 (2 stacks) 

(7)  
I 

Unknown. Volume of flow var ies w i th  each j t e s t  per H-5 
1 

TA-48 

TA-48- 1 

- 

b 

i .  

\ 

-m-t I (€as+ Fan feeder, South s ide of bu i ld ing)  I I . .  
( 1 )  
(2) *See below I 

(3) South s ide  of bu i ld ing  I 

Yearly average 0.18 dis/min-m3 alpha - 3.95 dis/min-m3 beta g a m  

I 

I 
I 

(41 llran i i i m  and f icc inn  n m r i i i r + c  -. -.. ."... -.." I I"" IVI I  p. v w u I . 1 a  . -. I 

i 

(5 )  Southeast sect ion of  bu i ld ing  I 

( 7 )  21,028 cfm ' I 

I 
I 

" (6) None ! 

FE-12 (West Fan feeder, south s ide of bui I d  ing). ! 
( 1 )  

(2) *See below 

(3) South s ide of bu i ld ing  

Yearly average 0.29 dis/min-m3 alpha - 2.1:6 dis/min-# beta gam; 

. ' .  

_ _  !,4]. , .,.Uran,i.um and . _. . . - f ._ . i s s  . .. ion products 

(4) 
( 6 )  None 

(7 )  15,574 cfm 

Southwest sect  ion of bu i I d  ing 

.... .-_. -. . . .. .. . . 
... 

I 

I 



.. - . Ir 1 .._ 

. 

i 

c 

:i 
I-.. 

I 

DATE: j February 13, 1970 
I 

- 1  
I , TA-48 cont 'd . 

FE-13 (Center Fan .feeder, south s ide  o f  bu i ld ing)  

( 1 )  

(2) *See below 

Yearly average 0.08 d is/min-m3 - 3.72 dis)min-m3 beta gamma 

I 
I 
I 

(3)  South side of  bu i l d ing  ' I  

(4)  Uranium and f i s s i o n  producis 

. ( 5 )  Old d isso lv ing rooms 

' ( 6 )  None 

( 7 )  15,699 cfm . ' . 

*These three feeder I ines feed i n t o  a common stack Ikcated a t  south end 
of bui ld ing.  The t o t a l  c u r i e  output f o r  1969 i s  as! fo l lows: 

.064. x lo'= C i  alpha 1.174 x l r 3 j  C i  beta 
I 

FE-15 (East Fan feeder, nor th  side) -. ! 
I 

( 1 )  
(2) *See below 

' (3) North s ide of bu i l d ing  I 

(4) '='Pu 'and f iss ion products I I 

Yearly average 0.53 dis/min-m3 alpha - 6.27 dis/min-m3 beta-gam; 
I 
I 
I 
I 

I I 

I 

( 5 )  Northeast sect ion of bu i l d ing  I '  
I 

( 6 )  None ' I  

(7 )  24,432 ctm 
I .  

I 
I 

FE-16 (West Fan feeder, nor th  s ide I I 

( 1 )  

(2) "See below I 

' (3)  North s ide of bu i l d ing  I I 

(49 asaPu and f i s s i o n  products 

Yearly average 0.27 dis/min-m3 alpha - 8.40 dis /min- f i  beta-gamz 
I 

I 
I 

I 

( 5 )  Northwest sect ion of bu i l d ing  . I  I 

I 

I ( 6 )  None . I  

( 7 )  21,368 cfm 
I 

*The above feeder l ines  feed i n t o  a common stack located on the  north 
s ide of  the  bui ld ing.  The t o t a l  c u r i e  output f o r  1969 was: 

.120 x lo-" C i  a l p h a  and 2.227 x CI beta:  

I 

. .  . .  



, . '  . - -  - 
LOS ALAMOS SCIENTIFIC *LABORATORY 

UNIVEIISIW OC CALIFORNIA 
LO6 AUM-. N W  MEXICO 87544 

TO : 

i 

Dean 0. Meyer, H-1 12 - -  
TA-48 cont 'd 

I 

I 

DATE: February 13, 1970 

I 
I '  

I 
FE-37 (S-2) Feeder Line ; 

( 1 )  

(21 *See below I 

( 3 )  North s ide of bu i l d ing  I 

Yearly average 0.093 didmin-m3 alpha - 5.501 dis/min-m3 beta gama 
I 

(4)  Uranium and f i s s i o n  products 

( 5 )  Hot Cel ls  on nor th  s ide I 

( 6 )  None I 

( 7 )  2,800 cfm 
I 

FE-38 (S-4)  Feeder Line 

( 1 )  Yearly average 0.024 diS/min-m3 alpha - 1.56 dis/m.in-m3 beta gamma 
I 

(2) *See be'low I 
I 
I 

. I  
I 
I 
I 

(3) North s ide of bu i ld ing 

(4 )  Wan, i urn and f iss ion products 

(5 )  Hot Cel l  personnel area I I 

( 6 )  None 

(7 )  3,120 cfm 

( 1) Yea,rl y average 0.45 cj 

(2) *See below 

(3) North s ide o f  b u i l d  

(4)  Uranium and f i s s i o n  

FE-39 (S-3) Feeder Line 

s/m i n-m3 a 1 p ha - 10.53 d i s / m  i n-m3 beta gamma 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. I  
I 
I 

ng 
products 

(5) , Hot Cel l  on north s ide of  bu i l d ing  

( 6 )  None ! 

(7). 3,120 cfm I 

FE-40 (S-1) Feeder Line' I 

I 

I 

( 1 )  
(2). *See below I 

(3) North s ide o f -  bu i l d ing  

(41 Uranium and f i s s i o n  products 

(51  Hot  Cell personnel area 

( 6 )  None 

'YearIy..average 0.040 disimin-rn3 alpha - 4.j2 dis/min-m3 beta gamme 
I 

I 
I 
I 

. . .. . . .- . . . . ( 7 )  2,800 cfm 

*The above fGur feeder I ines feed i n t o  a cnrnrnm sfacklon the north s ide  c f  
The t o t a l  c u r i e  output for 1969 was: j 

I .  
t he  bui ld ing.  

.013 x log3 C i  alpha and -452 x lo'= C'i beta 



. 
TO: Dean 0. Meyer, H-1 12 

Year I y average ,088 d i s/m i n-m3 

Total curies . O 1 3  x 

Northeast side of Bu i Id ing 1 

Greatest par t  would be '='Pu 

Rooms 10 and 1 1 

None 

20,945 cfm 

. 

Year I y average .093 d i s / m  i n-$ 

Total curies .028 x lou3 
Southwest corner of Building 1 

Mostly assPu 

Rooms 24, 34, 35, 36, 116, 123, 
None 

44,150 cfm 

Yearly average .032 d is/min-m3 

Total curies .001 x 

Southeast side of  Building 1 

Greatest par t  a3sPu 

Rooms '38 and 384 
None 

3,712 cfm 

- .  ... .-. . ..... . . . .. .. .. ...._ - . . . . . . . 

. - .  

.. LOS ALAMOS SCZENTTFIC LABORATORY 

LOS ~UMOS. NW YUICO 87544 
UNlVgRSlW OF CALIFORNIA 

! 

DATE: February 13, 1970 
I 

I 
I 
I 
I 

. I  

I 

! 
I 

I 

I 

I 

I 

130, 131 I 

I 

I 

I 
I 

' I  

I 
I , .  
1 

- .._. _. . _ _  . . . ._ , 

I 

I 



TO : 

LOS ALAMOS .SCIENllFIC~LABORATORY 
UNlVCRSll'Y OF CALIFORNIA 
LOS AUMOS.  N W  YCXICO 87544 

. 
Dean 0. Meyer, H-1 

. '  TA-52-1 

TA-52 

:February 13, 1970 DATE : 
I 

! 
Yearly average *See below dis/min-m3 alpha : 

I 
( 1 )  

*See be I ow d i s/m i n-m3 beta 

(2) . T o t a l  c u r i e  output for  1969 *See.below 

(3) TA-52-1 north s ide I 
I 

(4)  Fiss ion products, 13' I , trace o f  a36U ' 

I 
I 

( 5 )  Reactor I 

(6) None 

(7)  21,025 c f m  

charcoal, f i s s i o n  product and.a36U alpha a c t i v i t y  w i l l  be ' 

forthcoming eventual ly from John Elder of K-4. The system i s  
equipped with a charcoa 1 f i I t e r  and a r o t a t i n g  p a r t  icu I a te  f i Iter.. 
The resul-fs of the p a r t i c u l a t e  f i l t e r  i s  recorde? and the recording 
paper i s  avai lable, i f  i n  time, H-1 has t o  make the  calculations.' 
The charcoal information i s  a l so  avai lab le t o  us! but  we would 
have t o  punch new 1EM cards, etc. . I 

I 

I 
I 

. I  

I 

I 

I 
I 

I 

.5 

I 

I 

I 

I 

I 

I 

. . . . . . . . . . . . . . . . . . . . . . . . . .  .............. ....... _- 

I 
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I 

I 

TEN SITE I 

I 

ON-SITE DISCHARGES TO 10-s CANYON (MORTANDAD\ 

Year 

19 56 

1957 

. 1 9 5 8  

1959 

1960 

1 9 6 1  

1962  

1 9 6 3  

- 
(1) D i s  charqed 

* '~r ,  ci. 'OS,, ci  

0 -213 0.037 

0 . 1 0 2  0 . 0 1 8  

0 -026 0.004 

0 . 0 3 4  0.006 

0 .009  0.001 

0 .009  . , 0 . 0 0 1  

0 . 0  

1 . 3 2 8  

0 . 0  

0.232 

- 
'LO 

'LO 

%O 

'LO 

%O 

'LO 

'LO 

%O 

0 

- 

I 

Available j 
,Jan 1, 72 

*'~r  9 0 s i .  1 c; , 

0 . 1 q  
I 
I 

0.025 

O . O i 3  

0 -003 

0 :O04 

I 

I 

I 

I 

0 . 0 0 1  

. O . O ( I l  
I 

I 
I 

0 . 0 :  

0 . 1 5 8  
I 

I 

I 

I 

Assume total strontium was 15% 'OS,. 

A f u l l  tank of w a s t e  drai.ned to the canyon due to 
a broken l i n e  (Feb. 1956)  . Total S r  l o s t  is esti- 
mated a t  1 Ci. 

I 

I 

w 
I I 

! 

I 

I 
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( E / 7 Z )  
*--I . .. LlQUlO AND AIRBORNE RAOIOACTI 

\ *  Y 
. .  

. .  
I 

I 

1 

N o v l  T l e e - Z o a  

. . . .  . . . . . .  
I 

H - C r b I c  l l e l e r r  

K-Go I I on, 
R e l e a s e  F-Cubic  I t .  

D e s c r i p t i o n  

.. - .. . . .. - . .. . .. ........-.-I.-.-. 
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US ATOM IC ENERGY C O X  I SSION 
NUCLIDE DATA 

C 2/72 1 Liauio AND AIRBORNE RADIOACTIV ..,.'FLUENT DATA 

' SECTION 2 
NUCL I DE DATA SUMflARY 
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US ATOMIC ENERGY CC( IISSION 
(2f721 LIQUID AND AIRBORNE RADIOACTIV".iFFLUENT DATA NUCLIDE OATA . P a g e r  

SECTION 2 
NUCLIOE DATA SUMMARY ! 
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I US ATOMIC ENERGY CO ISSION 

(2172) L I QU IO AN0 A I RBORNE RAD I OACT I V$EFFLUENT DATA NUCLIDE DATA - P a q c r  

. .  

O e a c r i p t i o n  



Auvwwns v ivo  30 I i m ~  
! 2 NOI133S 
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"i 

US ATOMIC ENERGY C& lISSION 
Liauio AND AIRBORNE RADIOACTIV€ EFFLUENT OATA NUCLIDE DATA - P a g e s  

I I  
I I  
r i  . 
I I  
# I  
! !  
i i  
I 

I N u c l i d e  
D e s c r i p t i o n  

Y '! - rn ------- i j  
L 1.7 
: i  

SECT ION 2 
NUCLIDE DATA SUMMARY 



. .  -. - . .  - 
. .  

. . .  

. .  
! 

. .  
I 

A r r a  C r d r  Phanr 

SECTION 2 
NUCLIDE DATA SUMMARY ' 

D e s c r i p t i o n  
! .......... .- .................... . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  -... 
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P0-210,8435, hc-227, 

:' !I Tho2.i- : 
............... . - ...... - ..... 1945 - 1973 

4 . :  - i  PO-210, U-235, k-22'7, 
. .. ! i. Thorium L i ............. 1945 , - ............ 19'70 ..... __-.-- ...... --- 

CIIEM. BUG!. 1965 - 1973 ! HIGH- 
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Location Effluent 

TA-2-9 "Ar  , ' A r  
1 3 3 ~ e  ' ' ~ e  

'3'Xe l " ~ e  
88Rb 

2 3 5 u  TA-3-35 FE-1 

235"  FE-2 

@-3-66 FE-8. 2 M U  

2 3 S U ,  2 3 a U  FE-9 

FE-10 2351)  

FE-24 32Th 

STACK DJSCIiARGIt i... C I  FOR 3367-1.972 

1972 1971 1970 1369, 3.960 1967 . 
To'tal C i  Total Ci Total Ci Total Ci Total C i  Total  Ci 

Discharged Discharged Discharged Discharged Discharged Discharged 

640 1 . 6 ~ 1 0 ~  , 1 . 3 ~ 1 0 ~  1 .8~10 '  6482 15,546 
64 0 I - 14 

.04 a 026 - .137 

- - - I - - - 73 - - 
9 . 0 ~ 1 0 - ~  7 . 0 ~ 1 0 - ~  6 . 5 ~ 1 0 ' ~  Zero 4 . 8 ~ 1 0 ' ~  3 . 3 ~ 1 0 - ~  

1.8~10- 1.6~10' 4.1~10- Zero 9. O X ~ O - ~  4 . 7 ~ 1 0 - ~  

1.2~10+ 1 . 2 ~ 1 0 - ~  1. B X ~ O - ~  Zero 1 . 5 ~ 1 0 - ~  1.. 3 ~ 1 0 - ~  

1 . 5 ~ 1 0 - ~  1.4x10-' 1.5x10-' Zero 4.8i t i0 '~  1 . 0 ~ 1 0 - ~  

- - 2.3x10-' 2 . 6 ~ 1 0 - ' ~  - Zero 

Total Ci 
*1967-1972 

2. 7x104 
654 
73 

2.0x10" 

3 . 1 ~ 1 0 ' ~  

- 1 . 4 ~ 1 0 - ~  

17. ox10-4 

5.9x10-' 

' 4.9X1Ow5 

. 1 . 5 ~ 1 0 ' ~  - - FE-2 6,2 7 2 3 8 U  6 . 8 ~ 1 0 - ~  7 . 3 ~ 1 0 - ~  7 . 4 ~ 1 0 ~ '  Zero 

TA-3-102 (No FE# 
2 3 5 u ,  23823 Main Stack) 

2 3 8 ~  3 . 8 ~ 1 0 - ~  3 . 9 ~ 1 0 - ~  9 . 9 ~ 1 0 ' ~  Zero 1.0~10-  3.  5 ~ 1 0 ~ ~  .- 3.1~10-  

FE-9 2 3 8 U  4 . 7 ~ 1 0 ~ ~  1. l ~ l O ' ~  2.7x10-' Zero 2 . 6 ~ 1 0 - ~  1 . 6 ~ 1 0 ' ~  8.5~10" 

I . - .  2-. M O - ~ '  1; g x ~ o - b  
. _ ._ . .  . . .  . . . _ _  -23.'8u. - .  _. . . . . . . . 1; .5iii o- 5- . . . . - 5 - -  . - .  6.7x10-5-'--' . _.  . _  . - .  zero- . . . . 7;'2x10-5. ' 

FE-10 ' 1.1x10 . 

TA-35-2 FE-2 3 9 P u  2 . 5 ~ 1 0 ' ~  3 . 1 ~ 1 0 ~ ~  1 . 5 ~ 1 0 - ~  2.0~10" 1 . 7 ~ 1 0 - ~  1 . 8 ~ 1 0 ' ~ .  1 . 3 ~ 1 0 ' ~  
I 

PE- 3 gPu 0.3x10-' l . l ~ l O - ~  6.7x10-' !I..OxlO-' 7.0s10-' 8.OsIO-' 6 1 . 4 ~ 1 0 - ~  

FE- 6 9Pu 4 . 7 ~ 1 0 - ~  1.3~10-' . 1 . 6 ~ 1 . 0 - ~  2 . 0 ~ 1 0 - ~  2 . 3 ~ 1 0 - ~  2 . 9 ~ 1 0 - ~  I 1.5~10-' 

FE- 7 2 3 9 P u  ' 1 . 1 ~ 1 0 ~ ~  1 . 7 ~ 1 0 ' ~  2 . 6 ~ 1 0 ~ ~  4.5x10-' 4.OxlO-' 3.OsIO-' : 4.2x10-' 

. .  

PE- 8 2 3 9 P u  2 . ~ ~ 1 0 - 7  1.7~10-7 1 . 0 ~ 1 0 - 7  2.2x10-7 0.6~10-7 . .  ~ ~ o x 1 . 0 - 7  L M O - 6  





1971 i 

4.1~10'~ 7. 3 h 5  

1 .1x10-~ .  1.1410-4 

9 .2~10"  4.5$10" 

I 
! 

6.3~10'~ 2.2410'~ 

-1. I X I O - ~  ~ . 1 ~ 1 0 - ~  

! 

I 

7.8~10'~ 1. oxio- 

1 . 0 ~ 1 0 ' ~  9. 7 x 1 ~ - 7  

- 3. 2x102 

1967 tal  ci 1968 1970 1969 

Alpha Beta Alpha Beta 

7.9~10" 6 . 7 ~ 1 0 ' ~  .1.3~10'~ 

1.2~10'5 8 . 7 ~ 1 0 ' ~  2.8~10" 

4 .8~10"  3.3~10" 1.0~10'~ 

1967-19 72 ci ci Total ci Discharged Total ci Discharged 
- .  - Beta 

~1.0~10"~ 4xia 

- - Alpha 
91p)q ' Beta pha Beta 
2 . 6 ~ 1 0 ' ~  0 4 . 2 ~ 1 0 ' ~  ' 

5 9x10'5 

- - 
' " 1 - 7 ~ 1 0 ' ~  y 2 . ~ x i ~  - 0 .4. lr lO'J 

1. BXlO" 

- 
' ' 

- 2 . 6 ~ 1 0 ' ~  1 . 6x 10' 

8.1~10" 

I 

I 

I - 
- - . . _  - -  - - .  

' I 

- i 

L. 2.7~10'~ 4.8~10' 

r 8 .  1x10'' - 

c 6200 

-5600 

"'430 

0 

.. . , .  . -  . 

I - . _  
- 

. .. . . . ..:.:. . 
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Lo cat ion 

TA-50-1 FE-1 

FE-2 

1972. 
' Total Ci Discharged 

239Pu, fission products l.l~lO-~ 5 . 8 ~ 1 0 ~ ~  

2 3 g ~ u f  fission products 1.4~10'~ 8.4~10" 

Beta - Effluent Alpha 

FE-3 : 239Pu, fission products 2.4~10'~ 4.2~10'~ 

TA-48-1 1 Stack 
FE-11,12,13 ! 235u, fission products 7.6x10-' 9.1~10'~ 

k a c k  
FE=lS,16 239Pu, fission products 4.5~10" l.0X10'3 

1 Stack - - -- -_ 
FE-37,38,39,40 235U, fission products. 6.5~10'~ 

! 

Upha Wing Stack 
FE-45 (#1) : 

FE-46 (#2) Unknown,fission products 6. 

FE- 5 1 2 3 9 ~ u ,  fission products 1.6~10" 

'A- 4 2 2 3 9Pu - 

Fission products - '4-52-7 

3 gPu 4. 5x10°6 
#in Stack 
A-43-1 FS-15 

. - _ _  FE-24 . . . ' .2?OPU.- .. . 2.0x10'8-- 

7.5~10'~ 

1.6~10'~ 

7.6x10-' 

- 

- 
- 

_ _ _ - _  . . 

A-33-86 FE-6 Tritium - 2.1~10~ 

A-35-2 FE-11 Tritium I 2.5~10' 

A-41-4 FE-17, Tritium - 1.1x10' . '  

-2- 

1971 1970 1969 
Total Ci Discharged Total Ci Discharged Total Ci Discharged 

Beta Alpha Beta Alpha Beta - - - Alpha 

4 . 1 ~ 1 0 ~ ~  7.3~10" 7.9~10" 6.7~10'~ 1.3~10-~ - 

- 4. ixio - - 
- 3'. 1x10 - - 
- 3. 2X1O2 - - 

- 

1.2x10' 

2.2x10- 

4.5~10-~ 

-. 

_.. 

- 

- 
- 
- 
- 
- 
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ALAMOS SCIENTIFIC LABORATORY 

DATE TELEPHONE 

Initials ; Date 
1. 4-  VAL- \ a I €  tt-I 

I I 
2. I I 

' 30 

4, 

5. 

60 

7. 

I 

I 

9. 

10. 

11. 

lb. 

13. 

14. 

15. 

c] Necessary Action 

See ~e 

For Approval 

0 For Your Information 

0 Signature 
0 Note, Initial and Return 

Comments 

. . . .. . . __  _. .. ... . . .. . . . . . .. . . . . . . . - 
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II 
I 2,m41 

I I 
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OD2 
1.36 ' 
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0 840 
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TEN SITE 

TO 10-S CANYON (MORTANDAD) 
I 

ON- S ITE D I  S CHARGES 

I 

. Available 
.Jan 1, 72 . 

8 9 ~ r  gos; c; 
1 '  

%O 0 . 1 1 1 ;  

110 , O  -025  

%O 0.0131 

( 1) D i s  charcred 

8 9 ~ r ,  ci 'OS,, c i  Y e a r  

19  56 

1957 

1 9 5 8  

1959 

1960 

1 9 6 1  

1962 

1 9 6 3  

- 
0 . 935 (2) 0 . 1 6 5  (2)  

0 - 2 1 3  0.037 

0 .102  0 .018  

110 0.003: 0 -026 0.004 

0.034 0.006 'LO 0;004 '  

0 .009 0 . 0 0 1  'LO 0.001j 

0.009 . 0 .001  Q.0 0.001: 

0.0 0.0 ' 

1.328 0.232 

-0 0 . 0  . 

0 0.158:  

Assume t o t a l  s t r o n t i u m  w a s  1 5 %  "5,.  
I 

A full t a n k  of waste drained t o  t h e  canyon!  due t o  
a b r o k e n  l i n e  (Feb. 1 9 5 6 ) .  T o t a l  Sr l o s t  is esti- 
mated a t  1 C i .  

. . _ _ _ _  . . 

I 

I 
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Location. 

TA-50-1 FE-1 

FE-2 

. ._ . .... . .I.. <.-.: .... .... .. . .... . 
, . _  . ... , . . . .-. . . . .  ..... . . . . . . . . ...... . ... 

....._. 
. ....__ . .... ... .._. .--. .._ . .. 

/ w 4 . -  . -  . .  
.-._. -- / 

-2-. 

.:.. 
:,, . ... .: .?. : .._. . . . . - . . .... . . . .  

. .  

1970 

Beta - 
1972 

Totnl Ci Dinchargod Total Ci 
Effluent Alpha - BQka Alpha 

i 

1. 
1969 I 1968 

Total Cl DiachJrgd Total cj. Discharg 
Alpha - Beta . *.a ,. Beta. 

FE- 3 
, 

' TA-48-1 1 Stack 
FE-11,12,13 2'5U, fission products 7.6~10" 9.1~10" 6.3~10" 2.2~10'~ 1 & 8 6 / & 4 x r b  mrw 5.p1.34 _. ..' ., ,. J JC :' / 

l.l~lO-~ 5.1~10-~ ~.3.1 ~ 1 0 - ~  ,we : ?.3xlO" a# 1 Stack 
FE-15r16_- '"Pu, fission products 4.5~10'~ l.Oxl0" i.sxio-4 !.-. -- d( 

-' L 
1 Stack 
FE-37,38,39,40 "'U, fission products' 6.5~10" 7.5~10" 4.OXlO';' 3.7~10'~ ,6~dfl@~2.&kQIs* /- 

FE-51 
. ... - . .  . ... _ _  

TA-42 ! J o O  e r a '  

TA-52-7 

_..... 

Main Stack 

4 ,TA-43-1 Fs-15 
FE-24 

TA-33-86 FE-6 

T-35-2. FE-11 

' ;I TA-41-4 FE-17 
! 

2a9Pu, fission products 1.6~10~' 7.6x10-' l.OxlO-' 9.7x10-' -7-z2~16' 5,9 &-IF= 

. . f39pu . - - _ _  - 
Fission products 

2 3 9PU 

239PU 

Trit ium 

Tritium 

Tritium 

- - 
4.5xlO-' . - 3  

2 .oxlo" - 
- 2.1~10~ 

- .. 2.5~10' 

" 1. lXlOZ 

- 
- 
- 

4.1~10' 

3: 1x10' 

3. 2x10' 

__ .  . . . 
- -  

2# . - '  
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Evaluation of the Air Pollution Problem 
Resulting from Discharge of a : 

Radioactive Effluent. I 

HARRY S. JORDAN and RALPH E. BLACK : 
Loa Alcrmos Scientific hboratoty, University 0; Californiu, .- Locr.Alamos, . . New Mezico 

BE PURPOSE of this study was to deter- T mine the extent of the health problem asso- 
ciated with a plutonuh effluent, and to estab- 
lish air and soil sampling data for a m&red 
plutonium'output. It is not likely, however, that 
the data will be completely applicable anywhere 
except in Los i l l m o s  since certain teriiin c m -  
ditions, meteorological factors, and the natucs 
of the aerosol probably would not be duplicated 
elsewhere. 

Peculiarities of the terrain are shown in Fig. 1, 
which is a contour map of the area surrounding 
the mesa on which the plutonium facility is lo- 
cated. To .aid in visualizing the contours, two 
profiles of the mesa are shown in Fig. 2. The pro- 
files are sections of the length of the mesa, run- 
ning roughly in an east-west direction and of the 
width, roughly north and south. The profiles in- 
terseet at  the base of the plutonium facility 
stacks. 
The w a e r  for Los Alamos, located in the 

northeast comer of New h3exico at  an elevation 
of about i100 ft, is described by the following 
figures: 

TABLE I 

47-F 
23.F 

18.4 in. 

~WO 

72% 

6 mph 
0 mph 

' As would be expected from the terrain and the 
weather, both ver t id  and horizontal mixing of 
the air occuxs. The relatively infrequent inver- 

St. Louh. Mo.. Thunday, April 25, 1957. 

commipirm. 

- 
Pmeat.d by Hury 8. Jordan at the AIHA meeting in 

*Work doru under the arupicea of tha Atomio 

sions generally o!cur for only sjfew hours in the 
mornings. 

The plutonium effluent res$% from various 
operations involving the 'recovery of waste plu- 
tonium, the formation of the metal from its salts, 
and fabrication of the metal. The aerosol, there- 
fore, is composed of plutpi,um;salts and .oxides. 
The particle size distribution Varies nith time 
but may be reasonably indicated by a mass mean 
size range of 0.3 to 1 micron with a standard de- 
viation range of 1.5 to 3. 

Soil Sampling 

-over a period of 9 years a & of 13.1 grams 
~ ~ - - i ~ ~ * ~ t i O n  minute (1.3s x 

10" d/m = 1 gr. plutonium) of plutonium has 
been discharged to the atmosphere. The emission 
rate has varied from year to ykr ,  depending on 
the 'nature of the work and the avaiiable air 
cleaning facilities. The record of monthly emis- 

I;;:.. ...... . .  . . . .  . . . . .  ' . "  
. . . . .  
_ .  . .  

: 

JI 

:t. 
1-w 

b 

sion ra& indica- the minimum rate ta&S -x- 
'lO..d/m/minute and the m u m  3.6 .x-lO.' 
.d/m/minute. A rough estimate ,of the directional 
dispersion of this materid can @ made from Fig. 
3 which is wind rose derived from observations 
obtained at the plutonium facility over a period 
of 4 years. I .  

Soil samples were collected from locations with 
the least possibility of having been disturbed or 
contaminated from sources other than the stack 
effluent. Each sample represents a square foot 
of soil to a depth of 3 in. Soil.samples obtained 
at Los Alamos and in the vic?;nity of the Nevada 
Test Site indicate.that most of the plutonium 
will be located in the top 1% in. of soil and only 
rarely %ill activity be found below a depth of 3 
in. The plutonium was extracted by chemical 
means and the quantity deterhned by nuclear 
tracks on photographic plates. The activity was 
confirmed as-plutonium by pulb height analysis. 
In a few instances the pulse height analysis in- 
dicated the presence of thoriym but never in 
excess of 10 per cent of the to+ activity. 

The m l t s  of the soil sampling are shown in 
Fig. 4. I t  is evident. that the attempts to avoid ' 
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The trays were placed at  various distances from 
the stack and expoaed for a period of 31 days. 
At  the end of this period, the trays were recov- 
ered and the sand carefully and thoroughly 
washed in water. The wash water waa reduced.in 
volume and analyzed for plutonium. 

The wind roae for the period the tray were 
exposed is shown in Fig. 5. The numbers next 
to the wind vector indicate the average emission 
rate,for the period of time the wind was from the 
indicated direction.at the indicated wind velqc- 
ity. 
Figure 6 shows the location of the tray 4 the 

amount of plutonium recovered per square foot 

A comparison oi the fall-uut tray resuits with 
the soil samples from locations that were not 
disturbed indicates a fair correlation. Since the 
plutonium in the soil is the result of rpproxi- 
mtely 108 months of deposition as compared to 
1-month of deposition for the plutonium col- 
lected in. trays, a factor of rou3hly 100 would be 
expected. The actual factor ranges from 28 to 
140. However, considering the variability of emis- 
sion rate and meteorological conditions over a 
9-year period aa compared to variability of the 
same conditions over a 1-month period, it is 
surprisingly good correlation, and indicates that 

of tray surface. \ 

I 

. 23 
I '  
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the soil samples are accurate wittiin an order .of 
magnitude. 

Air Sampling I 

.A total of twelve &xed air sampiers were oper- 
ated for 37 days. The samplers'were modified 
ElEtrolux vacuum cleaners, sampling at a rate 
of 20 cubic feet per minute (cfm). High effi- 
cieacy glass fiber filter paper waslused to collect 

W i the particulate matter. The activity of plutonium 
was counted on an alpha sciawtion counter. 
Counting was accomplished a minimum of 10 
dap after collection to allow for the decay of 
natural activity. 
A wind rose based on o ~ r v a t i o n a  obtained 

only d u h g  the period of air q p l i n g  ia shown 
in Flg. 7. The numbers along e+& vector again 
indicate the average emission raq? for the period, 
of time the wind was from the indicated direction. 
at the indicated vel&ity. 
Figure! 8 shows the location of the samplers and 

the average and maximum daily concentration 
of plutonium at those points. It &odd be noted 
that the air samplers were operaked only during 

m r o r v n w n r l r r p l w c m d  worlung hours which is the period of maximum 
-1IIwIleUIIIIImylll . emission. In the caseof the off4,te samplers, the 

FI~UBS 7 daily avenge concentration was: well within the 
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maximum permiseible level for continuous expo- 
sure. In addition, this average would have been 
an even lower figure if the results of air samplea 
collected during nonworking hours had been in- 
cluded in the computations. . 
The data obtained on sampling directly .down- 

wind from the stack are shown in Fig. 9. Dunng 
the period of time in which this study was con- 
ducted, the winds were e x t r e d y  erratic in both 
direction and velocity, and it was practically im- 
possible to locate a sampler downwind with any 
degree of certainty. The resuit was that the ac- 
tual concentrationa obtained downwind were 
lower than the calculated theoretical concentra- 
tions by a factor ranging from 5 to 500. The 
limited data made it impossible to estimate cor- 
rective factors that would fit all eases. In addi- 
tion, if corrective factors were to be derived, 
greater accuracy would be required in establish- 
ing the emission ratee and the meteorological fac- 
tore. 

The l i t i n g  health hazard associated with a 
, plutonium efluent wouid be due to the concen- 

tration of the plutonium in the air. The plu- 
tonium the air could result either directly 
from the diflrupion of the stack emuent or from 
renrspenaion of plutonium deposited on the soil 
over a period of time. The generally aciepted 
maximum. allowable concentration for off-site 
population is that the average airborne concen- 
tration over a period of a year shall not exceed 
1/10 of NBS Handbook 52 value, or 0.44 d/m 
per cubic meter of air in the case of plutonium. 

- . . . .  

A detailed analysis of the h d t h  hazard asso- 
ciated with plutonium on the soil, conducted 
by the Bio-Medical Group of &ASL indicatea a 
permissible Ievel of 100 pg of plutonium per 
square meter of soil or approqiately 1.4 x 10' 
d/m/sq ft. It shouid be pointed out that this is 
not an official value, but a Loa Alamoa figure for 
an out-of-door situation, where one could not 
consider the usual laboratory standards applica- 
ble. 
bnclusionr 
Soil sample analysis indicate: that the emission 

of approximately 13 grams of !plutonium over a 
period of 9 years does not result in contamination 
of the soil to the extent to ca& a health hssard 
since the resulting soil concentratione am lower 
than the level of concern by approximately a 
factor of 10'. The validity of the soil sample 
anslysea was confirmed by the results of sand 
tray analysis, in that one month's deposition of 
the ef3uent on the sand tray:correlatea reason- 
ably well with the $year period deposition. It 
is also evident that an emission rate of approxi- 
mately 10' d/m of plutonium :per minute, under 
conditions prevailing at Las Alamos, could not 
create. averags air concentrations in excess of 
permissible values. 
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1972 

FE- 15,16 . 2 3 9 P ~ ,  fission products 4.5x10" l . 0 ~ 1 0 ' ~  l.lxlO-' 5.1x10-' 3 . 1 ~ 1 0 ' ~  li2x10" ' 1.3~10" 2.2~10" 1.5xlO'? 7 

FE-37,38,39,40 "'U, i i s s i o n  product6 6 . 5 ~ 1 0 ' ~  7 . 5 ~ 1 0 ' ~  4.0~10" 3.7~10" 6.2~10" 2.1X10'5 1.3~10'' 4-5~10" 2.4x10-' 2 
1 Stack 

Alpha Wing Stack 
FE-45 (01) 

. -2- . 
' . :.: , 

1971 1970 
. . j  . 

1969 . 1968 

.. - _ _  . . . . . . . . . . . . .  . . . . .  - - - - - - - - -  .... .-  .. . -  - . .  _. . . . .  . . . . .  
. .  - - . . .  
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m-2 

6 PE-8 

PE-9 ; 
FE-10 

fi-13,14,15 

FE-24 

FE-26427 

102 (No FEY 
Wain Stack) 

141 FB-6 

PE-9 

FE- 10 

c-2 F D 2  

PL- 3 

PE-6 ' 

P O 7  

PE-B 

. .  ' 1972 . 
' Total ci 
Discharged 

640 
640 
73 
.o4 

9.oxlO'' 

l.BUlo-' 

1.6x10-' 

1. atlo-' 

1.5~10'~ 

7. &lom5, 

2.3x10-' 

6. BxlO-' 

. 6.3~10-~ 

3. &lo-' 

4.7~10" 

1.Sx10-i 

2.5~10-~ 

9. 3x10-' 

4.7xlO-' 

1.1x10-c 

2. 

-- _- 
1971 

Total C i  
Discharged 

1.6~10' - - 
.026 

7.0x10-' 

1.6~10- 

1. 5X10-' 

1.2x10-Q 

1.dx10-5 

7.Ox10-' 

2.6x10-' 

7.3xlO-' 

3.6xlO-' 

3.9x10-' 

1 ~ ~ 1 0 - 5  

1.1x10-' 

3. I X ~ O - ~  

1.1K10-' 

1.3x10-' 

1.7xlO-' . 

1. ~ X I O - ~  

1970 
Total ci 

Discharged 

1.3~10' - - - 
6.5~10" 

4.1x10" 

1. 5x10-' 

1.8x10-~ 

l.sxlo-s 

8.Ox10" 

- 
7.4~10" 

1.8x10- 5 

9.9~10'' 

2 . 7 ~ 3 0 ' ~  

6.7~10~' 

1. 5x10-' 

6.7~10-~ 

1.6xlO-' 

2.6~1 0" 

1.0x10-' 

. 1969. , 

rntal ci 
Discharged 

1.8xlO' 
14 
0 .  

137 

Zero 

zero ' 

4.1x10" 

' Zero 

2-0 

1.4x10-' 

zero 

Zero 

3.2~10'-~ 

Zero 

Zero 

ZBEO 

2.0x10" 

3. oxi 0' 'I 

2.0Jl10-6 

4. SxlO-' 

2.2~10-' 

1968 
Total Ci 

Discharged 

6482 - - - 
4.8~10" 

9.Ox10-6 

3.9~10-' . 

1.5x10" 

: .. 
Total Ci '' 
.1967-1972 

2.7~10' 
654 
73 

2.0x10- 1 

-3.1~10" 

~8.9~10" 

-1.4~10'' 

4.0x10-' 

dt8x10-' 1.0~10" -. 9x10" 
1.5xlO" 8.1~10'~ -6.0~10-' 

. .  
. -  - 4.9~10' ' 

- - " 1.5x10" 

2.6x10-' 

l.Oxlo-~ 

2.6xlO-* 

7.ZxlO-' 

1.7~10" 

7.Ox10-' 

2.3~10- ' 
4. Ox lo-' 

a. ox] 0" 

9.5x10-6 

3.5x10-6 

1.6~ 10' 

2.lXlo-' 

1.8x10" , 

8. ox] o-' 

2.9xlO", 

3.0x10-', 

0. 0 ~ 1 0 " ~  

1s.  lxlo-l ' 

- 3. 1x10-5 
I 8.5~10-s ' 

vl. 9x10-' 

' 1.3x10-* 

- 1 . 4 ~  1 0- ' , 
. 1.5~10-~ 
,, 4.2xio-( 

L 2 .4~1076  
_... 
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extraneoUe contamination and disturbed mil was 
not altogether successful. However, the sample3 
obtained at points so remote that there is little 
probability of sample alteration show rather 
remarbble agreement. Such points have the 
sampling results enclosed within a circle on Fig. 

/n. _._ . \- 

. . ..-. . .  
. .  

. . .  . . . . .  . . .  

jl 

. . . . . .  .... 

.... 

I 

4. The bigh valuea of 7300 ;d/m/sq f t  and ai0 
d/m/sq f t  are probably the result of contamina- 
tion from sources other thati the stack duent .  
It would appear that verymugh isodose lines 
could be established as follok: 

M U 8  d / - h  St 

250 ft. I aa x io 
sm ft. Z J  x 10 
loo0 It. . 1 x1o 

0.8 x 10 

Based on these figures a &de estimate of the 
material deposited within a 1 mile d u e  is 0.5 

over the 9-year period. -, low value d d  be 
accounted for by the low values obtained on mil 
that muet have been dishrrbkd, and the fact that 
t h e 4  particle size of the aerosol wi l l  ensure 
that it is deposited over an ixtremely large area. 

MtOlmiL 

- *rant of the total amount mot material emitted 

Fail-Out Tray Sampling 
The technique of collecting fall-out in t r a y  of 

clean sifted sand, as developed by Kermit Lar- 
son of UCL4, was d in this study. Ordinary 
sand was carefully siited and the fraction psgsing 
a No. 5 sieve and retained by a No. 12 sieve waa 

. thoroughly washed. This sand was placed in ordi- 
' nary bakers' cookie t r a p  to a depth of !4 in. 

. . .  . .  DPW. SNW::'_.__ ._ . . . .  .-... . .  
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TEN SITE 

ON-SITE DISCHARGES TO io-s CANYON (MORTANDAD), 

.... ! 
,-. Available . 

. .  
. .  

1 9  56 0.935 (2) 

1 9 5 7  . 0.213 

1958  0.102 

1959 . 0.026 

1960.  :,1.. '0 .034 

1 9 6 1  0.009 

I .  

0.165 'LO 0.111' 
.... 

0.037 QO 0 - 0 2 5  

0 .018  ' 'Lo 0.0131 

0.004 'LO 0.003, 

0.006 'LO 0 so041 

0 .001  'LO 0 . O O l j  

1962  ' . 0.009 ' 0.001 'LO 0.001: ' 

I 

1 9 6 3  : 0.0 0.0 'LO 0 . 0  : 

1.328 0.232 0 0.158 

- 

I 

(1) Assume' t o t a l  strontium was 15% 9 0 S r .  

(2).  A f u l l  tank of w a s t e  drained .to the  canyon due t o  
a broken l i n e  (Feb. 1 9 5 6 ) .  T o t a l  S r  l o s t  :is esti-  
mated a t  1 C i .  

. '  

. .... . . . .  ._ . . . . . . . . . . . . . . .  ........ .. 
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; V7J Richard F. Taschek, Associate Director 
for Research, LASL I 

INVENTORY OF QUANTITIES ANI LOCATIONS 'OF RADIOACTIVITY IN 
THE I.=hTVIRONMENT ON AND NEAR AEC SITES 

We had som0 correspondence with ygu and Dr. Voelz in late 
October, early November, '1973, concerning "Nuclide Inventory 
Data." The data submitted by the TASL vas fomiarded to 
AEC/HQ. along with data f rom the other AEC sites. 

- 

Attached for your information and action is a c;opy. of 2 self- 
explanatory letter (with three enclosures), daged February 12, 
1974, from Jack R. ROeder, Director, OSD, ALO, !regarding the 
above sub j ec t . 
ALO. has established a due date of 'Mag 28, 1974, for the 
data requested, and please submit your response to OSD, ALO 
thru this Area Office. 

Thank you fo r  your cooperation and please call ,if .you have 
questions.. 

LAF : WC 

Enclosures: 
As stated 

...... __. .... _ _  . 

- .  
Operations Branch 

I 

. . . . .  - .- . !  
. I  

. -. . 
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UNITED STATES 
ATOMIC ENERGY COS!MlSSION 

ALBUOUEROUE OPPRATIOtdS OFFICE 

ALBUOUEROUE. HEW MEXICO n7115 
P.O. 00% aaeo 

. .  FE3.12 l$Ttj  
. . _  . .  

R. W. Scot t ,  Area Manager, SA0 
To C, Jones, Area lfznager , -4AO . 
.Don R.' Eensley, Acting A r e a  Eknzger, BZ4O 
R,, L. Wainwriiht, A r e a  Nanager, DAO 
B. W. Colston, A r e a  Xanager., RFAO 
R. Bulcock, Area P!anager, KCAO 

Don Ofte, Area ?L292ger, PA0 
D. K. Howlin, D i r .  Spec ia l  Proqrzns Div., ALO 

4 4 .  
..: H. Jack S l a c h e l l ,  Area tianager, LAAO 

. FOR: I n h a l a t i o n  Toxicology Research iris t i t u t e  

. '  . 

INVEhTOIIY OF QUA2iTITIES. AND LOCATTOKS OF Z L D S O X C T I V I ~ :  IN THE 
EITVIROIXZXT 03 A3D BEAR AEC SITES 

I 

The r a d i o a c t i v i t y  inventory data  suk . i t t zd  by f i e l d  o f f i c e s  i n  ,pp 3p+5 
respoase t o  t h e  October 12, 1973 MS/HQ TXX .(our !E?X of Oct. 17, 

inherenc i n  such C s m i i i L i v e  &Le, X S  Lzs Zaeii %zs:r~ctzZ tz 
formulate an AEC wide invexitsry of ons i tc  and offs i tc  ;=adfa- 
a c t i v i t y  releases of ail XEC f a c i l i t i e s ,  GSe'lher cu r rgh t ly  a c t i v e  
or r e t i r e d .  This i n c h d e s  f a c i l i t i e s  x.A~i:'n are on s t lndby or 
which have been excessed. 

1933; kive !xcz zr.<c::=6. 2o-ZFitS ?h cckIlmlcdgcd Li;?.it.a=-=,r>ns 

-- Pri.or year  e f f l u e n t  and o n s i t e  discharge da ta  a r e  t o  be su 'cdt ted  
on. AEC Standard Form 789 H or .T along with necessary d e s c r i p t i v e  
mater ia ls .  
upon r e c e i p t  will be t r a n s n l t t e d  t o  you. Xowever, t he  n x e s s a r y  
s ~ p p l e n e n t a l  i n sz ruc t ions  = r e  avai lable  and they, -.long with 
sample copies of the  Forms, a r e  ztrached f o r  your i n f o E a c i o n e  
The ds t a  requested i n  t.he October 17, 1973 Z.!X should, be s u b  
mitted i n  accordance w i t ' n  these  supplrzental  i n s t r u c t i o n s ,  
deadline f o r  r e c e i p t  of t h e  conplezed r q z r t  i n  A.L/OSD i s  11.12~ 28, 

These For=r.s ere not  yet avai lab le  bc t  iniediateiy 

Tino, 

1974. 

. . .- . . . . . - . ... .. . . . . . . . . . ._ . ..._ 
. 

. _ _  ' 8  , 
I 

. . ... ._ .- 
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It is recognized t h a t  some data  for e a r l i e r  years w i l1 ,be  sketchy, 
The need for supplecental  e f f o r t s  (e.g. ARXS a i r c r a f t  surveys, 
spec iz l  s i te  surveys or  s tud ies ,  etc.) nzy b e  worth considering 
t o  assure tha t  reasonably accurate  inventor ies  can bz r:=ported. 
The i n i t i a l  data sabnfssions can be updated as more accurate . :_. . 

‘ inventory estimates dacome ava i l i b l e .  I .  

I n  assembling these data, t h a t  information availz&le i n  ‘ the  Site 
Waste Nanagenent Plans should be cons2dered.. I n  fact, I the  ‘2ata 
submitted in response t o  t h i s  request should be compatible with 
and include the type of i n f o m a t i o n  requested i n  Sect ibn 6.4 of 
the memo Updatins of S i t e  M s t e  l!znaS”-=:.mt 3 a n s  frca (3. F. 

To e l i r , ina te  duplica- 
tion of e f f o r t  on your par t ,  the data  subxittcd in contpliance 
with this request : J i l l  be used by DWX i n  pre?zring t h e  appl icable  
portion of the AEC Waste Xaazgenent Plan (IJASH-120.2). : 

-Burke t o  Area Offices dzted Apr i l  9,‘  1973. 

I .  

If there are 23y questions with regard t o  t h i s  subjec t ,  p lease 
contact D r .  Con E l l e  of t h i s  of f ice .  

.. &ryd/i 
J ck R. Roedtr, Uirecfor 

W0H:DXE (094) 

Enc 1 osures :. 
1, 

u-. -ra t iona l  Safety Division 

SuppleEentary Ins t iuc t ions  f o r  Reporting Effluents/OnsFte 
Discharges/Unplsnned Releases f o r  P r i o r  Years. 

2, .Form kEC-789T 
3, F o ~  AEC-7S?H 

I 
I . .  cc: Delacroix Davis, Jr., Dir . ,  NXW, w/encl, 
I 

I 

! 

. - . . .  ._ .  . .. . - .. . . . , , .- , 

1 I 

- -. ... 

I 

I ’  . .  
I 
I 

I .  
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original and one copy of the reports shall be subni t ted to the 
Divisioq of Operational Saferj .  

Am .The 

1. 

2m 

3. 

4 m  

reports s h a l l  cons i s t  of: . '  

A cover sheet l i s t i n g  the p l a n t  t i t l e ,  t he . r epor t i ag  
period, the si te o r  f a c i l i t i e s ,  the contrzctor(s) 
and the address. . ,  . .. . 

I 

A n a r r z t i v e  surm2z-y providing a per t inent  descr i7 t ion  z.zd 
interpretive iniormatioa vhich couid serve; t o  e q ~ z i a  z:y 
facets or l imi t z t iuns  of t he  data  which 2r+ a o t  aiegtltztlg 
described ' on the foms. 
dischzrge data  should be subni t ted 03 sepakate r'orcs). 

8-1/2" x 11" naps shoving the  locat ions of 211 e f f l cer .~  
and ons i t e  d i schr rze  points. (Eeports contafaizg CZ?S . 

or n a r r a t i v e  sczzsirizs T'nich are r a t  .8-1/2" x 11" size 
will be returned t o  f i e l d  o f f i c e s  for resubr=itttl.) 

The onsite dischzrge 2nd e f f l c e n t  data fcrzs (e::X%t. I, 
form 7 W T  typesriter c c q a t i b l a ,  a d  exhibit 2, f o x  I E Z A  
handwritten) .* I I 

(Classif iod e f f l u e n t  z=d cnsizP- 

1 .  

- --* 

.I 

k~l szx~ec !  zele2ses of radioac t iviq- f r o m  pzst opokatfcils s5zlL ~ l s s  
be reported. IC ,ger;azal z q  rzI.ease~ vhick r o , s . ~ L t e ~ i .  frm =$e fzil- 
ure of containzent o r  eff lcest '  cont ro l  zid W * ' L S ~ C  t ' t e ~ t = e z t  zys=gzs 
and which were inves t igztzd,  o r  wkich rzsul ted i n ;  i zqui5es  . f rc : t  
the p r e s s  o r  public o r  f o r  which a press re lees2  w a s  cz&, s'r.0-20 
'be reported. 
p o t e n t i a l  t o  get offs i te ,  should l ikewise be reported.  

1!2jor s p i l l s  ons i te ,  whether or  not.  ckey k2d :kei 

-- The data presented i n  tke  r rd iozc t ivc  ons i t e  dischzrge zzd azsl:ez,t 
data reports shall cons t i t u t e  2 central source of i n , f c a t i o n  shk5 
a y  be uszd for  a variety of purposzs. Field of f i ces  skoilld t5:s 
assure  t k t  any data srrors zre prm?tly reported t o  ctz C f v i s f s r ,  
of Qera t ionz l  Safety usicg =ended 7S9K or  T drfa foes. 
and ons i t e  discharge ds ta  which are r e p r t e d  thr9cgS c:>=r c h z z e l s  . 
should be compatible with th2 in forna t ion  on f o r k  759: a=& T. 

The . reporting periods for past ye2.r dischargps sS&. Sa as 

. 1, Onsitc discharscs. from both retired and Currimtly t c t 5 ; a  

EFflce=r 

' 

. 

.Be 
-.. follows: 
I . 

f a c i l i t i e s  shall bc reported for esch yc'zr, fro= t k  year 
of s t a r t u p  through Caicndar Ysar: 1972, (ORSFL~ dischzr2,es 

* M C  Foms 75911 am! T are now being pri.nted and-wi l l  be .fon.-zr&d t o  

. .  . . .. . .._ f i e l d  . . - offices i n  February 1974. 
. . . . . . . . 

. .  . .  
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for CY 1973 and scbsequent years  s h a l l  be  repor ted  in 
accordance w i t h  E C X  0513, soon t o  b2 reissued.) X 
sepa rz t e  799 forn, s ec t ion  2 ,  s h d l  be f i l l e d  out  f o r  
each:calendtr year of past operation. Sectioia 1 of 
form 789 need only be f i l l e d  o u t  one tize. 

I 

E f f l u e n t s  from both r e t i r e d  and c u r r e n t l y  a c t i v s  f z c i l i r i e s  
s h a l l  be reported .for each year, from the  year of starax;, 
throUgu2lL- 4 9 -  Yapr  197 .Q. 

.. 

(Ef f luea t s  for CY L?7L ai14 - 
subsequent yezrs hzve been reported in accordaixe xic lr  ' - 
AECX 0513.) ' A  sepz'rats 769 form, - sec t ion  2 s h a l l  be . 

f i l l e d  o u t  f o r  e2c5 celendar  yeer  of p2sc operz=iox. 
Sec t ion  1 cf  form 759 need only be f i l l e d  o u t  cile tine; 

C. Threshold Reporting L k i t s :  I 

In l i e u  of more subs tzn t ive  c r i te r ia ,  the foll'ouiog l i d t s  
shall be used ta t?.e exrent  pract i czb l s  i n  dzcerairiag 
r e p o r t a b i l i  t y  of radioictivity r e l e a s e s  from p2st yea r  
operations : . I  

HALF-LIFE: It is unnecesszry to r e ? o r t  past year lis- 
charges of  r a d i o x x l i d e s  with half-lives 
or' iess thzn 1 year. 

Dischsrges of redionucl idos in eny o m  ye== 
in excess of the belov l i s t ed  vskts S U S ~  be 
reported. 

.. .... ... . . . . . . . . .  . . . .  - -  - . . .  _. .. - 
QCAYTITY: 

I 

0.1 dll iczr ies  . ._ ---- Transuranics : 

UraniD (all i so topes) ,  
Radiua and Thoritlzll: ! 1.0 millicuries* 

Fis s ion  Products and 
Uraniu. D2ui;tzter Prcducts: 0.1 cllries 

I 

Noble Gases and T t i t i u a :  ; 100 curies 
. .  

I 

D. Defin i t ions :  
I 

1. Effluents: Airborne and liquid waste strezns dischar@ 

Beleases 
fro= a f s c i l i r y  after all engineered 'process vaste tr22.t- 

ment and e f f luonc  con t ro l s  have-Seen er 'fectsd.  

............ . . . . . . . . . . .  ..... . . . . . . . . . . . . . . . . . . . .  - __ *AEC$I 0524 d e f i n i t i o n  of "curie." 
. .-.. -. _ _  -. - - .- . . 

.. 
- .  . .  
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o t f s i t c  o r  i n t o  ground water and sur face  streams which 
leave the s i te  o r  go t o  t h e  atmosphere from engineered 
systems such as s t a c k s ,  Lagoons, r e t en t ion  ponds, o r  
In fec t ion  w2lls.are t o  be considered as e f f l u e n t s .  The 
term does not include s o l i d  wastes nor o t h e r  wastes which 
are contained ( C . S . ,  underground nuclear t e s t  debr i s ) ,  . 
.stored. (e!g.,?: in lagoons, r e t e n t i o n  ponds, trenches , 
tanks),  o r  shipped o f f s i t e .  I 

. 

I 

Onsite Discharges: Airborne o r  l i q u i d  wizste strezms 
discharged from - a  f ac i l i t y  but which r ena in  o n s i t e  (e.g. , 
in disposa l  f a c i l i t i e s .  such as lagoons, ponds , t renches , 
ecc., o r  o n s i t e  s o i l  and sedinents) .  The terrrr dces not 
includa so l id  vcste burials or  dischzrges to1 high level 

..I 

waste s to rage  tanks . 
a 

. .  

j .  

I 

I .  
I 

I .. . , . . .  . .  . .. 

-- 

I 

' I  - .  

. . . . . . . . .. . .. 

. .  

. .  
. .  

... _ .  . .  

.. .. . - .  . .- 



. .  -- . .  ' . .  

I 

.. . : .. : 

. .. 

I 

I I 
I--- i ci .* i 



-w 

1 

: \ :. 

SECTION 2 

... 

...... -.. -..-.. 



. . - 1  

I 

. .  

! 

.. . . . . . . . . . .  

.... 

- 
...... .. ...... 



- .  
. .  . . . . .  I. ... 

0 
I . '  

... 
'IYSIRUCIIONS 

. 

-Carr.rrOllo ....................................... A 
-r-fr.:rraWu ...................................... 8 . . 'OigCowsl. . .rC*, .m ........................................... c . 
-mZ---.- ......................................... G 
I b k ( h . n n 6 l u  ............................................ I 
M Y r m Q e -  .............................................. 3 
- 0 r k O n - r  ........................................... L 
mu cm.rnI*r O l l U  ......................................... 0 
- % a 4  I .a .wsOI(L.  ...................................... 

c ~ 0 1 n U 1 W U  .......................................... a 
~..lrr. I- o r r u m  ai- .......... : .......................... s 
S m - Y u l o r S . u n c % a  ........................................ U 
w * W f i - O l r -  .................................... I 

a ~ ~ k ( . I m U . a l l i O . U Y . ( l ~ . ~ 1 9 1 m ~ -  - ........ A 8 a m  .......... A S-- ..... S ....... WGW ...... K rima-. ....... T - ....... 5 Ln- ...... L . cmir..r - ......... D lomrr*n ...... .U % c a n  ........ u 
kama......L WIU .......... N C m r ~  ........ V 
- . ib~ ...... I M u m  ........ Q v- ......... w 
C M  ...... G Rmmn ......... Sm)1 .......... X 
~lhlrr, ...... n -NO ...... u hwn ......... Y 

. . . . .  

... 

. .  



..' . . . : ' . : .. i 
' .  . I  

a'& . ,c ..; 

_. . . .. 
us .ATOMIC ENERGY C O ~ S S I O N  ..~:.*v 

LlOUlD AND AIRBORNE RADIOACTIV FFLUENT DATA . NUCLIDE DATA a - P I q I I  

. .  

. 

. . . . , . . . . . ... 

. /-"" 
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L-Ll lers P-Pornis , 

E f f l u e n t  H-Cmblc Hators , 

Re 1 ease F-Cib lc  I t .  !! NOT 

.... 
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LOS ALAYOS SCIENTIFIC LABORATORY - ."63 UNIVEmIW OF CALIFORNIA 
LOS AuwoS. N E W  MEXICO 87544 

fala P Y + X  OFFICE MEMORANDUM ,.; 
TO : C. W. ChriSteIlso& H-7 

L. G. Chelius, H-1 

DATE:' November 15, 1973 

FROM : J. W. Schulb, CMB-14 

SUBJECT : summarg of Dfspositioll Impurities Received in l4O- shipments 

SYMBOL : CMB-14 

A careful study of the Gnmp recrods concerned with the receipt and 
processing of 140Ba shipments has been made. Usted below k the summary 
of disposition of the '0s. contadwmts. 

TABLE 1 
140Ba HISTORY ! 

I E s t i m p d g o  
Years Source 0fMaterfdl Quantity of l 4 O 1 k ,  Quanti@ of Sr 

1945 through 1956 ORNL 511,000 Ci 4000 Clb 

1956 tbrollgh 1963 CPP at NRTS 1,823,000 ci ' ,740 Cic 

TABLE 11 

140La HIsroRy 
I 

EstQped Wtity 
Years Source of Material Quantits of 140La 'of Srin zs 

' <750 m C P  e 1945 through 1956 ORNL 247,900 Ci 

1956 through 1963 CPP. at NRTS 85,340 Cid < 40 IIICP'~ 

d 

It is assumed that a l l  of this material minus the total shown in T&le II below was 
buried in waste pits used at that time. 

a 

bAverage of two analyses for 90Sr from'ORNL product indicating 1000 Ci and 7500 Ci 
total. . 

Based on anslyses of product &om CPP in Edaho. C 

dAirborne followiag detonation. 

140- Arrived at by using l 4 O L k  contained < 0.1% e 

ORNL 90Sr = 150 = 0.003; 247,900 x 0.001 x 0.003 '= < 741 mCi - 
140- 5000 

. .  . .. . . .  . .. . . .  . .  
. .  

' . . .  .. . '  . . .  

... 
- - -. - 
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-.- 

Arrived at by using 140La contained < 0.1% 140Ba f 

~daho 'OS, = 10 = 0.0005; 85,340 x 0.0005 x 0.001 = C43mCi - 
140- 20,000 

I 

Group Leader, bIB-14 

I 

- . ... . . . . 
. .. .. 
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. UNITED STATES . . .  

ATOM IC Et! ERGY COX1 :*l I 5 S 1 0  X 
: . . . .  !A6 NAMOS. KLW MFXICO 85545. ' 

. .  . .  
OCT 1 9  n73 

Richard F. Taschek, Associate Director for Rcsearch 
. Los Alzmos Scientific Labozatory 

NUCLIDE INVENTORY DATA 

Attached is a copy of a self-e.xpl?lznatory TWX on the'labove 
subject from I-?, C. Doraelly,  hkc-ager, ALO, datedjoctober 17, 
1973. 

Please compile the inventories rzquesteci and submit the. infor- 
matioa 2nd data t o  OSD, ALO, thru this Area'Off.ice by ciose 
of business November ISa 1313. I 

Thank you fo r  your cooperztion alad please call if we !can 3 e  
of fu rth e r as s i stanc e . 

' 

1 

I 

. Z f 7 / d k 5 !  &.- 

UF:W C E. E. WingfieldJ Liieij 
Operations Brznch. ' , 

. .  

Enclosure: 
TWX dtd 10-17-73 , 

I 

I 

- I  . 
I 

I 

I 

. . .  
. .  

*. 
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I NVEidTO7.l ES SHOULD TA3ULATE TOTAL 'CIJ;? I E- ;Ut,r.!T IT IES OF S?EC I FIC 

RAD I OGXL I 3 E S  ( €!&?HAS I S ON PLUTON1 UU, , TRIIXSURA til C, L ON& L I VE2, 
A 

. 
i 
i 

A KD e I 'GLO s I CR LL Y s I G :I: I F I c A NT r u c t  I 3 ES I A p.13 TOTAL R A p I o ACT I v I T Y 
'.. I 

FC.? EAC9 S I T E  ' A S  F0LLC)ZS: 

BLq - I A t .  G3OU?!3S.-d;-- 

. ,  
' SOIL-' -. u-8 

I ' .  
OTHB,  E.G., SP ILLS, 0 I TCHES, , ETC, (S?EC 1 FY 1 w. 

ONSITE . .  

-- c 

QUALIFiCATIOI\IS REGARDIKG THE B A S I S  FOR OR ACCU3ACY !OF THE DATA 

SHOUL3 ALSO 3E P R O V l  E D ,  RkCl I OACT I VE XASTES SH IPPEa 3FFS ITE T 9  

... 
.. . . __  . . 
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:":S ALAMOS SCIENTIFIC LABORATORY 

UNlVERStlY OF CALIFORNIA 
LOS AUMOS.  NEW MEXICO 8- 

:, - 

T O  ': A. M. Valentine, H-1 

OFFICE MEMORANDUM 
DATE: October 31, 1973 

FROM : C a r l  Buckland, Leader, G e n e r a l  Monitoring Section, H-1 I .  

SUBJECT : PARTIAL RESPONSE TO AEC REQUEST FOR %JCLIDE INVENTORY DATA: (TO THE 
ATMOSPHERE) 

SYMBOL : H-I. 

This first response includes poten t ia l  sources and atmosphekic release 
periods exis t ing p r i o r  t o  same of the  f i r s t  s tack sampling i n  1967. 
No quant i ta t ive da ta  is avai lable  for the  po ten t i a l  sources! and re lease 
periods l i s t e d  belQw: 

Potent ia l  
Comrmon Release 

Bldg . # Designation. Period- 

6 

26 

29 

42 

43 

45 

56 

67 

69 

71 

a1 
a3 

96 

104 

115 

' 9  

D 

H 

m 

ML 

M 

0 

Sigma 

Tu 

U 

W '  

Y 

z 
M-1 

Sheet M e t a i  Shop 

. - . ..... ..J.-.2-. ._ .. . . . . . . 

Mast 

1943-1953 

1943-1950 

1944-1959 

1944-1956 

1945-1955 

1946-1953 

1944-1963 

1945-1962 

1944-1957 

1950-1955 

1944-1950 

1944-1955 

1962-1964 

1960-1963 

1949-1957 

3 L  
19 4 4-19 66 

TA-1 
I 

Potent ia l  Nuclides Released 

239Pu, MFP 

2 1 0 ~ o ,  1 4 0 ~ a  

n3eU I 23sU 

244- 

235u 

2 2 2 R n  + dtrs 
2 3 8 U  235u, 232~h ,  3~ 

2 3 8 U  

3H 

'H 

235u 

'H 

235u 

2 3 S U  

. .  . ..m.. 

TA-2 - 
4 1 ~ ,  1 3 3 ~ e ,  13'xe 

.: - . 

I 

Potent ia l  Magnitude 

.Significant 

Minimal 

:Moderate 

;One time re lease  

,Moderate 

Minimal 

I 

I .  

' Moderate 

; Moderate 

: Moderate 

: Minimal 

i Minimal 
I 

; Minimal 

' Minimal 

I 

8 V e r y  s ign i f i can t  
I .  

. I  
I .. . -  
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TA-3 - 
Potential  

Comon R e l e a s e  
sldg. # Designation Period Potent ia l  Nuclides Released Potent ia l  Magnitude 

16 .  VanDeGraaf f 1956-1966 'H M i e a l  
i 

29 ( = M R .  (€bn Stafford or John Enders t o  cover) 

34 C W ~ ~ C S  1955-1958 'H M i n i m a l ,  

35 . Press Bldg. 1963-1966 235U 

39 Tech. Shop 1966 %c, 6.0co 

40 Physics Bldg. "1955 21'Po 

40 Physics Sldg. 1955-1960 'H 

66 Sigma 1963-1966 ''Ut 38U 

102 Tech Shops Ada. 1959-1966 235U, '"U 

141 R o l l  M i l l  1963-1966 

TA-9 - 

B e l o w  IWC 

Minimal 

S L ~  i n i f i c e t  (one time 
re i  eas e) 

Minima1 

M i n i m a l  

Minimal 

Minimal 
I 

21 LAB Bldg. 1960-1966 'H Mfnimal 

TA-10 - 
! 

None Firing P t .  3 ti 4 1944-1962 14'La, trace "Sr contaminate L w e  

None Fi r ing  Pt .  1 & 2 1944-1962 14'La, t race ."Sr contaminate +ge 

I 

TA-15 - 
44 Firing P t .  1950-1973 D-38, 3H 

184 Firing P t .  1960-1973 D-38, 'H 

I 
I 
I 

Minimal fo r  D-38 i n  
terms. of C i .  Very 
s igni f icant  quantities 
of t r i t i u m  

I 

I 

TA-18 
I 

Kiva #2 1955?-19641 235U, MFP A t  least two super- 
q r i t i c a l  bursts  and 
release 

32 

17 Cutoff shack 1946 

. . .  . .  . .  .. . .  

TA-20 - 
21 OPO 

TA-21 - Minimal t o  moderate 

Bill Ranero t o  cover. 
I 

. '  - .  



c 

i, ..) . .. 

Blds. # 

-3- 10/31/73 

. Potential 
ComlQn R e l e a s e  
Designation Period Potential  Nuclides Released Potential Magnitude 

I 

TA-32 - 
239Pu Med. Research 1948-19541 

Lab. 
Minimal 

I 
1 

' 2 1  

86 

113 

7 

7 

2 

Xone 

4 

TA-33 - 
2 3 9PU Cutoff Bldg. 1960 

Lab. aldg. 19 581 - 1966 

One release minimal 

'H L:=ge 

23SU Very minimal H o t  Machine Shop 1960-1965 
I 

Moderate 
I 

TA-35 - 
' ~ a ,  'Sr contaminate A i r  F i l t e r  Bldg. 1953-1956? 

Air F i l t e r .  Bldg. 1957?-1966 

Lab.' Office Bldg. 1958-1966 

F i r ing  Pt. 1950-1962 

3 9Pu Minimal , below MPC 

Moderate 
I 

I 

TA-39 - 
2 3 8 ~  Minimal 

TA-41 - 
239PU,  241- 

I 

M i n i m a l  
I 
I 

. Lab. Bldg.. 1953-1966 

TA-42 - 
=9PU,  241- Minimal 1 Incinerator Bldg. 1963-1967 

TA-43 

239PU,  3H 

- 
1 Health Research Lab. 1955-1966 kiliimal 

! 
I TA-45 - 

2 3 9 ~ u ,  a 9 ' s r  2 Lab. Bldg. 1950-1965 

TA- 46 - 
2 3 5 u  1 Lab. Bldg. 1960-1967 

16 T e s t  Bldg. #1 1960-1967 

,Minimal, below MPC 

2 3 5 u  Moderate 

235u 31 Test Bldg. #2 1960-1967 I M i n i m a l  

TA-48 - -  
MFP, 23gPu 

. . . . . .. . _.__. . . 
. . . . .. . 

; Minimal , below MPC 

I 
I 

1.. Lab. Bldg. 1958-1966 

I .. 
L .. * . . .  . . .. 



- 

.% . . 
I . . .  

- . .  
. ?  ... - 4- 10/31/73 

P o t e n t i a l  
R e l e a s e  
P e r i o d  P o t e n t i a l  N u c l i d e s  R e l e a s e d  

Ccmunon 
B l d g .  # D e s i g n a t i o n  P o t e n t i a l  .Magnitude 

TA-50 - 
1965-1967 239pur 2 4 1 . m  # 2 3 8 P u r  MFP 

I 

dnimal,  b e l o w  MPC 1 . L i q u i d  D i s p o s a l  
P l a n t  

TA-52 - I 

Minimalr b e l o w  MPC 1965-1966 MFP 1 Uhtrex B l d g .  

John Enders w i l l  cover. 

tql@& Car: B u c k l a n d  

CB : ed 

Xc:  F i l e  

I 

I 

I 

I 

--- ................. -- ._ . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . .  
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TO : M. C. Donnelly, Manager, ALO DATE: November 13, 1373 

Tfirii : H. Jack'Bl.ackwcU, Manager LAAO - 
/ 

' FROM : G. . , Health Division Leader 

suaJEcr : NU D E  INVENTORY DATA 
I 

In response to your TWX dated 0c:ober 17 and letter X r o m  

LIUO dated October 19, 1973, requesting nuclide inventory data, 

the attached is submitted in the suggested format. 
I 

It must be st ressed that the nilmtiers a r e  not at a hie11 level 

The best pcssi3le estimates o r  extrapolations have: of accuracy. 

-.  been established from available dah. Considerable' work (FJai- 

years) would be required to thoroughly investigate past recbi.ds 

to establish better numbers. I 

I 

GLV:I-ISJ: cd . 

'cc: R. E. Schreiber, DE 
c R. F.. Taschek,'ADR 
'-- D. P. MacDougall, ADW 

attach. 
?Le- ; ; Le, d-1 

2. &d?L-, H- 7 

zj&L--. 14-2 
.*- ..: * 3 2 ,  , j ;  -a<! 

/. 
U 

.-. . 
. .  

I - .. - 

I 

I 

I 

.. 
. .  

. ,  
I 



i 
I .  

I 

' OFFSITE 

I. Atmosphere('). 

Notes: 

II. 

III. 

IV. 

-. . , - .. 
. .  

* 
.! 

.- 
'( .- 

NUCLIDE INVENTORY DATA 

Activity 
A s  Released 

Cumulative Total 
(Curies ) 

.. 

140,000 

0.55 

0 .086  . 

. 0.005 

0 . 0 5 6  

1. t 

Total stack effluent assumed to leave boundary, 

.Activity 
Corrected 
For Decay 

i (Curies 

I 

120,000 

: 0. 006' 

: 0.086 

0.005 

i 0.056 

1.2 
I 

1. e:, no 
estimate made of material deposited on ground within site 
boucdary. I 

Mixed fission products with assumed four (4) months' decay 
time at time of release. . Primary biologically signi'ficaizt 
nuclides are ' O S r  and l37  cs. I 

U r a ~ u m  nominally enriched to 9370 

Natural and/or depleted uranium containing 
and U. I 

Isotopic composition iiosniiia?l.; 
240Pu-3.0%; 2d1Pu-0.6%; 2"2Pu-0.  1%. I 

Plutoni-sm used in weapons dcvelopment programs ivith 
nominal isotopic composition 23*  PU - <o. 01yo'O; '3' PU - 94.570; 
240Pu-5%; 241T3u- - 0.57;; *"Am-variable. 

' U. 
I 

U ' 2:z I .  U, 

39 P u  L 1 6. 372; 
I 

Pa - 8079; 

Surface Streams 

. Ground Watcr 

Burial Grounds 

0 

0 

0 

. .  
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- ' I  

. .  
a .  

. .  

. .  
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OFFSITE (cont. ) 

V. Soil 
(Predominantly sediment 
in Canyon bottoms) 
238pu 

.a 39 p& 

90Sr 

Sr 

Note: - 

-2- 

Activity 
As Released 

Cumulative Total 
(Curies) 

._  ( I )  Radioactivity originally discha.rged orisite only, . 

VI. Other 

ONSITE 

I 

Activity 
Corrected 
For Decay . 

:(Curies 1 

I 

' 0*003 

i 0.17 

j 21. 

i o  

I 

I 0.16 
I 

None , 
I 

I. Evaporation Ponds Not used at LASL. 

a. Seepage ponds, ' trenches Not used at LASL. 

III. Covered absorption beds 
pu ( 1 )  10 

0.35 

0.03 

2 . 9  

2.5 

10 
I 

0 '  

I 0.02 . 

G 

1.4 I 

I 

( 1  ) Thc LASL did not dischargt any substantial quantities :of 
238Pu until 1967. No routine analyses were made to dif-  

ferentiate between 23aPu and az9pl~ until 1971. At this i 
time about 80% of the plutonium activity was attributed to 
z38Pu. This per.centage has continucd to increase and ! 
238Pu now accounts for about 95% of the total plutoniuxd 

. activity. 

I 

I 

I 



i I -- 
' I  

. .  . -3- 

Activity 'Activity 
As Released Corrected 

ONSITE (cont.) , (Curies ) : (Curies! 
. .  I Cumulative Total .For Decay. I .' 

IV. Burial Grounds 

129,000 

268 

283 

55 

7 

6,000 

2 

1,000 

8 

1 

10 

19 
3,480 

4,500 

2,960 

7s 

430 

100,000 I 

I 86 

1 249 

i 41 

I 6 

I 0 

0 

0 

' 0  

I 
I 

I 

I 

I 
I 1 

10 

: 19 
, 3,480 

j 2,660 

: 200 

75 

, 430 

I 

I 

I 

. ,  

Records indicate the' prescncc of such other rzd.ior~uclidce . 
as Ic7Pm,  lS2 Eu, a37Np, 244 Cm, 'and 
but undoubtedly low quanti" Lies. 

Notes: I 

(1 ) Quantity estimates derived from accountability records ' 

No allowance is made 

Cf in unspecified, 
I 

which cover the period 1952-1972. 
for materials buried prior to 1952. 

( 2  ) All other radionuclide estimates were taken from LASL 
Waste Management records beginning with 1960. No 1 
estimates for these materials are available for burials 
made prior to 1960. I 

-('3 ) - ed .activity; M F P  Miscd fission prodpcts. I ' 

I 

.... . . ~ d u c .  

i 

_. . - . .  .. _.. - . .  
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ONSITE (cont. 1 

V. Soil 
(Predominantly sediment 
in Canyon bottoms) 
238& 

-4- 

Activity Activlty 
As Released. Corrected 

Cumulative Total For Decay 
(Curics) ' (Curies) 

. 0 4 3  ( l )  I . 040 

23sp, ;21 (1) -038 
=H 140. I 50. (2 1 

"OSr 0 .65  : 0.29 

Sr 2.4 : o  

Notes: I 

. ( 1  ) Radioactivity discharged originally onsite. Radidactivi+ 
remaining onsite is corrected for decay and/or trazlsfer 
to offsite. 

( a )  Tritium not corrected for evaporation. 
m u m  value. 

I 

Number represents. 

VI. Others None I 

I 

I 

.._ - 
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,LOS ALAMOS SCl,EN'TIFIC LA8ORATORY , , 

UNIVERSITY OF CALIFORNIA 
LO5 ALAMQS. N E W  MEXICO 87544 '...../ 

TO : H. C. Doraeily, Manager, d L Q  

Thru : H. Jack B l ? c L T  Manager, LAAO 

FROM ' : G. L. V G W t h  Division Leader 

SUBJECT : NUCLDJ~KVENTORY DATA - REVISION 
I 

I 

Please replace page 4 of the attachment to the above referenced 

memo (Voelz to Donnelly thru Blackwell, dated November 13,  1973) 

with the attached revised page. I 

. .  
I 

. . .  

GLV: JWH:ed 
attach. 
cc: R.E. Schreiber, DD 

R.F. Taschek, ADR 
D.P. MacDougall, ADW 

. .  
_ .  

I 

. .  

I 

. .  
. . . .  . . .  . . .  ... . . . .  . .  . . .  . . . .  . . . .  . . . .  . . .  . . .  

. I . .  , 

. . . . .  .. . . .  i 

. .  

. . .  . .  ..... . .  . . .  . . . . . .  . . .  . . . .  . . . .  . . .  . .  
. . .  . .  *... . . . . . . . . . .  

. .  . .  
. .  

: . .  
. . .  

. .  . .  _ .  : 
. .  . - . .__, .-:. . .  . .  

. .  

. . .  . .  . . .  . .  - .  
. . . . . . . . .  . . . .  .... . .  

. .  
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i 
I 

i 
I. 

I 
I 

. .  
Activity' 

C'orrected 
For De cay 

: (Curies) 

I 

.. I 

I 

I 

! 

! 
! 
! .040 

. . . . . . .  
9 - -  

,- 
" I  Q. ... !-., -4- 

Activity 
+ -4s Released 

Cumulative Total 
( Curi c s ) ONSITE (cont. 

V. Soi l .  
(Predominantly sediment 
in 'Canyon bottoms ) 
238 pU 

a 3' Pu 

3H 

. 90Sr 

I 

I I 
I . 038 
: 50. (2 1 140. 

0.65 (1) I 0 .29  

59 Sr 2.4  : o  
I I 

I 

Notes: 

. (1 ). Radioactivity discharged originally onsite. Radidactivity 
. remaining onsite is corrected for decay and/or transfer j 
to offsite. I 

( a )  Tritium not corrected for evaporation. Number represents 
m w n  value. t 

VI, Others None 

I c 
I . . .  . .  

. .  

I 
I 
I .  
I '. 

. I .  

I 

I 

I .  

I 

I 
I 
I 
I 

_ I  

I 

I 

I 
I 

. . .  . - . --- - . .  
I 

. .  

. .  
. .  

I 

I 

I .  . . .  
.. . . .  . . .  

. . . . .  . . . . .  . .  .... ............... . . . . .  . . . . . .  ... . . .  
. .  .. : 
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. .  . .  
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3s ALAMOS SCIENTIFIC CABORATORY (- UNiVEkSiTY OF CALIFORNIA 
LOS ALAMOS. N E W  MEXICO 87544 

I .  

OFFICE MEMORANDUM 
3 : H a r r y  S. Jordan, H-DO DATE: NOV. 9, 1973 

I 

I 

FROM : Allen M. Valentine, H-1 

SUBJECT : NUQGIDE INVENTORY DATA 

SYMBOL : H-1 
: 
I 

I 

Attached please find Ii-1's input to the Nuclide Inventory rlequesked 
by the AEC on October 19, 1973. 
releases at the u s  Alamos Project Site during the period from 
1943 through 1972 ad is presented in two (2) attachments & follows: 

Attachment 1: 

Attachment 2: 

O u r  input covers atmospheric 

I 
I 

Sununary of Nuclide Inventory Released to the Atmosphere. 

Supplemental Data and Qualifications Regarding Nuclide 
Inventory. I 

If you have questions or need more information please contdctme. 
I 
I 

AMV/eh 

Attachments: 2 

Xc w/attachs: 
J. E. Dunrmer, H-1 
L. J. Johnson, H-8 
File (3) 

. . . --- -. ... - - .. ... . -. . . . .. . . . . ._ . . . . . 

i 
I 

mw-  en M. Valentine I I 

I 

.. 



. .  . .  c 
Attachen t i 

Summary of Nuclide Inventory 
Released to the Atmosphere 

Los Alamos Project Site 1943-1972 
I 

(1) OFFSITE ATMOSPHERE REIZASES I 

Nuclide 
Cumulative 
Total (Ci) 

Total Decayed To 
Decemb* 31f 1971 (Ci) 

141,108 

0.55 

0.086 

0 . 005 
0 . Of6 
1-24 

I 

119 852 
I 

: 0.006 
I 

: 0.086 

; 0.005 
I 

, 0.056 

I 
I 1.24 

( l lRefer to Attachment 2 for supplemeutal data and qualifications reg- the 
I 
I 

I 
basis for and accuracy of these data. 

(21!4ixed fission products with an assumed four (4) month decay at the. time of 

release . Primary biologically significant nuclides are OSr and 'CS . 
(3)Uranium nominally enriched to 93% 235U. I 

! .  

, (4)Natural and/or depleted uranium containing 234.U, 235U , and 238U. 

(" Isotopic composition nominally 80% 238Puf 16.3% 239Pu, 3.0% 240Puf 0.6% 241Pu, 
I 

and 0.1% 242Pu. I 

I 

( 6 )  Plutonium used in weapon development programs with nominal isotopic composition 

of <0.01% 238Pu, 94.5% 239Pu, 5% 240Pu, 0.5% 241Pu with a va&ng 2 4 1 ~  content. 

I 

I 



" .  C' I 

Attachment 2 

I 

Supplemental Data and Qualifications Regarding 
Nuclide Inventory Released t o  the Atmosphere 

Los Alamos Project S i t e  1943-1972 

' 

' 

I 

Nuclide inventory quantities reported i n  Attachment 1 represent those releases 
that have been documented as the result  of established stack sami1Sng programs; 
hence, it represents only a par t ia l  inventory. 
programs during the early times and the conduct of uncontained testing programs 
involving radionuclides prevented the preparation of a complete .nuclide inventory. 
Neither was it possible to quantify by specific nuclide data involving plutonium, 
uranium, and f iss ion product nuclides. I 

Inventories of 41-, 
since they are not long-lived biological significant nuclides. Erom the available 
data it w a s  not possible to quantify the quantity of "+'A, released along w i t h  the 
239Pu identified i n  Attachment 1; hence, the 239Pu includes the T41Am associated 
w i t h  the plutonium a t  the time it w a s  released t o ' t h e  atmosphere: This is also 
true for other alpha e m i t t e r s  handled conwrent ly  with plutoni*, i.e., '%n, 
Th nat, R a ,  233U, and 210Po. I 

The absence of stack sampling 

1311, 133xe, 135xe, axxi 14%a w e r e  nod attempted 

In general, the nuclide inventory covers releases during the period from 1948 
through 1972 for plutonium, 1961 through 1972 fo r  mixed fission 'roducts, and 
1967 through 1972 for other radionuclides such as 3H, 235U, and s3*,. , 

To a l l o w  an independent evaluation of the completeness of the nuclide inventory, 
we are providing the following tabulations of facilities and miscellaneous release 
sources. 
provides the approximate time periods during which stack sampling program data 
were available for reporting i n  the nuclide inventory. 

The column headed "Period Reported i n  Nuclide Inventory" i n  Tab le  1 

I 

I 

I 

-. . . - .. . . . 

I 

I 

I 
I 

I 



ArealBldg . 
No. Nomenclature 

Table 1 

Facilities Which Represented Sources 
for Atmospheric Release of Radionuclides 

(1943-1972) 

Potential 
Nuclides Released 

Po ten tial Period Reported 
Release Period in Nuclide Inventory. 

~ ~~~~~~ ~~ ~~~~~ ~~ ~ ~~ ~~ 

TA-1-6 Building D 239Pu 1943-1953 None 

TA-1-26 Building Ii 210~o, 140~a 1943-195,? None 

TA- 1- 29 Building HT I 1944-1959 None '235u 238u ' 

244c, 

235u 

TA-1-42 Building ML 1944-1956 None 

TA-1-43 Building M . 1945-1955 None 

TA- 1- 4 5 Building 0 222Rn+dtrs 1946-1953 None 

TA-1-56 Sigma ut ut 1044-1963 None 235 238 232Th13H 

TA- 1-6 7 Building TU 1945-1962 None 238u 

" 
TA-1-69 Building U 

TA-1-71 Building W 

TA-1-81 Building Y 

n 

3n 

1 

235u 

1944-1957 

1950-1955 

1944-1950 

None 

None 

None 

None-- 
- - - - -  - - - -  - - . -  - 3 i - - _ _ _ _ _ _ _ _  1944--l;955 - +A- 14 8 3 Building 2 n 

I 

TA- 1- 96 Building M-1 1.962-1964 None 

TA-1- 104 Metal Shop 1960-1963 None 

TA-1-115 Building J - 2 MFP . 1949-1957 None 

235u 

235u 
! 

1 



.-- 

Per iod  Reported * .  Area/Bldg . P o t e n t i a l  P o t e n t i a l  
NO. Nomenclature Nuclides Released Release Per iod  in Nuclide Inventory 

TA-219 , Mast " ~ r  I 133~e I 135~e I 8 8 ~  1944-1972 1967-197 2 

TA-3-16 Van de  Graaff 'H 1956-1972 None 

TA-3-29 CMR 238pu1239pu, 235 u, 238u 1952-1972 1952-1972 

'7 TA- 3- 2 9 CMR IWP 1961-1972 1961-1972 

TA- 3- 2 9 CMR 3H 

TA-3-34 Cryogenics 3H 

TA-3-35 P r e s s  Bui lding 235u 

1952-1972 

1955-1958 

1963-1972 

None 

None 

1967-1972 

TA-3-39 Tech Shop 1966 

%1955 

1955-1960 

1963-1972 

None 

210Po 

3H 

235 238u 
U I  

235 238u 
U I  

238" 

3H 

- -235-. - . - - - - - - - - - - - - - - -  - --- - - - - . ._ 
u ,MFP 

210Po 

239Pu 

2 3 8 ~ u  I U l  
23gpu1235 244m 

Physics  Bui ld ing  None 

None 

None 

None 

1967 -197 2 

None 

- - - - - - .None. . ._ - - 

None 

1948-1972 

1948-1972 

TA-3-40 

Physics  Bui lding TA-3-40 

TA-3-66 Sigma 

Shops Addit ion 

Roll Mill 

1959-1972 TA- 3 - 10 2 

1963-1972 TA- 3 - 1 4  1 

TA-9-21 

TA-18-32 
. . - - - . - - - 

Laboratory 

Kiva #2 
- - .  - - - - -  

1960-1966 

- . . . - . ._ . 

1946 TA-20-17 Cutoff Shack 

Laboratory Building 1945-197 2 TA-21-2 

TA- 2 I- 3 Laboratory Bui ld ing  ' 1945-1972 



Area/Bldg . 
No. Nomenclature 

Potential 
Nuclides Released 

Po ten tial Period Reported . 
Release Period in Nuclide Inventory 

TA-21-3 

TA-21-4 . :  

TA-21-4 

TA- 21- 5 

TA- 2 1- 5 

TA- 2 1- 12 

TA- 2 1-2 0 

TA-21- 21 

TA-21-33 

TA-21-35 

TA- 2 1-6 1 

TA- 21-14 6 

TA- 21-1 5 0 

TA-21-152 

i&2ii15 3- - - 

TA- 2 1-1 5 5 

TA-21-209 

TA-21-2 5 7 

- - - - - - - 

Laboratory Building 

Laboratory Building 

Laboratory Building 

Laboratory Building 

Laboratory Building 

Filter Building 

Laundry 

Vault 

Waste Treatment Lab 

Waste Disposal Lab 

Laboratory Building 

Filter Building 

Fuel Services Bldg. 

Laboratory Building 

. _  Fil-t-e-r riui'l-ding- - - -  
- - . 

Furnace Building 

Chemistry Bldg . 
Waste Disposal Plant 

3H 

238 . 23gPu 23SU 
PU I I 

MFP 

23gPu I 233u 

3H 

23gpuI235 244- ut 
239Pul 235 u, 238" 21OpO 

238Pu,239Pu, 235 u, 2330 . 

'39Pu I 8'5, ,'Os, 

239Pu, u, I 

I 

235 238u 244- 

235, 

23BPu,239Pul 235 u,  244- 

23BPu, 239Pu 

210Po I 235U , 227Ac ,Th 
.-210pb 235 227Kc-Th _ _  

I ,  u-; I 

235u 

235 2MUlTh 

238Pu,239Pu, 235 0, 241- 
U I  

Ql951-1966 

1945-1972 , 

1962-1972 

1945-1972 

1965-1972 

1945-1972 

1945-1962 

1945-1972 

1945-1961 

1952-1968 

1961-1969 

1959-1972 

1365-1972 , 

1945-1972 

- - .~9~5-197.0 - . - - - - - . - 

1961-1972 

1965-1972. 

1967-1972 

None 

1948-1 972 

1962-1972 

1948-1972 

1965-1972 

1948-1972 

None 

1972 

None 

None 

None 

1959-1972 

1965-1972 

None 

. - - .None-- _ _  _. - - - _ _  

1961-1972 

None 

1970-1972 

. . . 



' i 
. .  

I 

Area/Bldg . 
NO. Nomenclature 

Potential 
Nuclides Released 

Potential Period Reported ' 

Release Period in Nuclide Inventory 

TA- 3 2-1 

TA-33-21 

T A- 3 3-86 

TA- 3 3- 11 3 

TA-35-7 

TA-35-7 

TA- 3 5- 2 

TA-4 1-4 

TA-42-1 

TA-43-1 

TA-45-2 

TA-46-1 

TA- 46 - 16 

Medical Research Lab 

Cutoff Building 

HP Lab Building 

Hot Machine Shop 

Filter Building 

Filter Building 

Lab/Office Building 

Lab Building 

Incinerator Bldg. 

Health Research Lab 

Lab Building 

Lab Building 

Test Bldg. #1 

Q1948-1954 

1960 

'U958-1972 

1960-1965 

*1953-1956 

1957-1972 

1958-1972 

1953-1972 

1963-1967 

1955-1972 

1950-1965 

1960-1967 

1 96 0-1967 

None 

None 

196 7-1 9 72 

None 

None 

1967-1972 

1967-1972 

1967-1972 

None 

1972 

None 

None 

None 

TA-50-1 Liquid Waste Disposal 238Pu 239Pul 241Am;MFP 1965-1972 

TA-5 2-1 UHTREX Reactor MFP '1965-1970 
Plant 

1967-1972 

1967-1970 



. .  
. .  . .  

Tab le  2 '  

1. 

2. 

Miscellaneous Planned 
Radionuclides t o  the 

(1943-1972) 

Releases of 
Atmosphere I 

I 

Uncontained explosive tests involving depleted uranium and $ r i t i um have 
been conducted a t  TA-15-R S i t e  since 1952. 
as to  the quantity of depletea urdm and t r i t i u m  involved !were  retrieved 
for the period from 1967-1972. 
of 4.84 C i  (9680 kg) of depleted uranirna and 28,168 Ci of t r i t i u m  were 
detonated a t  or  near  ground level, 
i n  the nuclide inventory since a large fraction of the tot4 w a s  probably 
released to  the atmosphere. 
the inventory since a large undetermined qus.ntity remained a t  the site 
as ground contamination. I I 

Records that provided data 

During th i s  six (6) year pedod, a t o t a l  

The 28,168 C i  of tritid w e r e  included 

The 4.84 C i  of uranium w e r e  not hcluded in 

uncontained 
quantities o 3 O S r  as an unwanted impurity) were conducted a t  firing 
points a t  TA-10 during the period from 1944 to  1962. 
part of the RaLa Program and involved the detonation of several thousand 
curies of I4OLa and an undetermined trace quantity of "Sr. I Neither of 
the quantities are included in the nuclide inventory since !''La is not 
biologically significant and the quantity of 'OSr is UnknOWri. The s i te  
was commonly called "Bay0 Canyon" and it has been decontaminated and 
decommissioned. 

losive tests involving radiolanthanum ( 1 4 0 ~ a  : w i t h  trace 

These!tests w e r e  

. I  

. . . . . .>. . . . _ _  . . ._ . ... . . . . . . - . __. . . .. . . - .. . . . . . . ., . . . . 

1 

. .  

I 

I 

I 

. ._._. . .. . . .. 
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35 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSI~  OF CALIFORNIA 

LOS ALAMOS., N E W  MEXICO 87544 

OFFICE MEMORANDUM 
TO : Harry S. Jordan, H-DO D A T E :  ETOV.: 9, 1973 

FROM : Allen M. Valentine, H-1 ' 

SUBJECT : NUCLIDE INVENTORY DATA 
1 

I 

SYMBOL : H-1 

Attached please fine €I-1's ingut to the Nuclide Inventory requested 
by the AEC on October 19, 1973. 
releases at the Los Alamos Projoct Site during the period from 
1943 through 1972 and is presented in two (2) attachments as :follows: 

Our input covers atmospheric, 

I 

Attachment 1: 

Attachment 2 : 

Summary of Nuclide Inventory Released to the Atmosphere. 

Supplemental Data and Qualifications Regarding Nuclide 
Inventory. I 

I 

I 

If you have questions or need more information please contac! me. 

AMV/eh 

Attachments: 2 

& & .  
L 

Allen M. valentine 
I 

Xc w/attachs : 
J. E. Dummer, H-1 
L. J. Johnson, H-8 
File (31  

I 

I 

.. . . ... . .. . -. . . ._ . . . . 

. .  
, .. : 

I 

I 
I 

.. ..... __ 

.. 
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Attachment 1 

Summary of Nuclide Inventory 
Released t o  the Atmosphere 

Los A l a m o s  P ro jec t '  Site 1943-1972 I 

I 

(1) OFFSITE ATMOSPHERX RELEASES 

Cumulative Total Decayed To 
Nuclide Total  ( C i )  . December: 31, 1972 ( C i )  

3H 141,108 119,852 

._  I .  
I 
I 

23aU (4) 

23aPu (5) 

23gPu (6) 

0.55 

0.086 

0.005 

0.056 

1.24 

IO.006 
I 

I 

I 0.086 

' 0.005 

i 0.056 
I 

i 1.24 

("Refer to Attachment 2 f o r  supplemental da ta  and qual i f icat ions regarding the . 

basis fo r  and accuracy of these data.  I 

(2).YiXed f i s s ion  products with an assumed four (41 month decay a i  the time of 

release. Primary biological ly  signif icmt nuclides are 'Sr bnd 'Cs . 
(3)Uranim nominally enriched t o  93% 235U. 

(4) Natural and/or depleted uranium containing 34U, 'U , and 8U. 

(5)Isotos1c composition nominally 80% 238Pu, 16.3% .239Pu, 3.0% 2!DPu, 0.6% 241Pu, 

I 
I 

and 0.1% 242Pu. I I 

( 6 )  Plutonium used i n  weapon development programs with nominal i so top ic  composition 

of ~0.01% 238Pu, 94.5% 239Pu, 5% 240Pu, 0.5% 241Pu with a v&ing 2 4 1 ~  content. 
. .  

I 

I 
I 

. .  . .  * . .  



Attachment 2 

Supplemental Data and Qualifications Regarding 
Nuclide Inventory Released t o  the  Atmosphere 

Los Alamos Project S i t e  1943-1972 

, 

I 

Nuclide inventory quant i t ies  reported i n  Attachment 1 represent a o s e  releases  
tha t  have been documented as  the r e su l t  of established stack sampling programs: 
hence, it represents only a p a r t i a l  inventory. 
programs during the ear ly  times and the conduct of uncontained tes t ing programs 
involving radionuclides prevented the  preparation of a complete nuclide inventory. 
Neither w a s  'it possible t o  quantify by specif ic .  r.:iclide data  involving plutonium, 
uranium, and f i s s ion  product nuclides. 

Inventories of 41Ar, 88Etb, 1311, 1 3 3 X e ,  13'Xe, 
since they are not long-.lived biological s ign i f icant  nuclides. From the available 
data it w a s  not possible to' quantify the quantity of 241Am released along w i t h  the 
39Pu ident i f ied i n  Attachment 1; hence, the 239Pu includes t h e  2!1Am associated 

w i t h  the  plutonium a t  the time it was released t o  the atmosphere.; T h i s  is a lso  

Th nat ,  Ra,. 233U, and 210Po. I 

The absence of s tack sampling 

I 

I 

140La were notjattempted 

t rue fo r  other alpha emitters handled concurrently w i t h  plutonium', i.e.., 244- 

In general, the  nuclide inventory covers re leases  during the period from 1948 
through 1972 for plutonium, 1961 through 1972 f o r  mixed f i s s ion  roducts, and 
1967 tbzouqh 1972 fcr other radionuclides such as 3H, 235U, and 8:3 , 8rJ. 

To allow an independent evaluation of the completeness of the nuclide inventory, 
w e  are providing. the  following tabulations of facil i t ies and miscellaneous release 
sources. 
provides the approximate time periods during which stack sampling program da ta  
were available for reporting i n  the  nuclide inventory. 

The column headed "Period Reported i n  Nuclide Inventory'" i n  T a b l e  1 

I 

I 

I 

I 

I 

I 

I 

' .. .. 
I 

.. 
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Area/Bldg. , .  

No. . Nomenclature 

Table 1 

Facilities Which Represented Sources . 

for Atmospheric Release of Radionuclides 
(1943-1972) 

Potential 
Nuclides Released 

Potential Period Reported 
in Nuclide Inventory Release Period 

I 

TA-1-6 Building D 239Pu 194 3 - 1.95 3 None 

TA- 1- 26 Building H 210~o ,l4O~, 1943-1950 None 

TA-1-29 Building €IT 235u 238u 
I 1944-1959 None 

TA- 1-42 Building ML 244cnl 1944-1956 None 

TA-1-43 

TA- 1- 45 

TA- 1- 56 

TA- 1-6 7 

TA-1-69 

TA-1-71 

TA- 1- 81 

'TAil-83 - - 
I 

- - - _. - 

! 

. TA-1-96 
' j  

TA- 1- 10 4 

TA-1-115 

Building M 

Building 0 

Sigma 

Building TU 

Buildini U 

Building W 

,Building Y 

Building M-1 

: Metal Shop 

Building J-2 

235" 

2Rn+d trs 

U I  I 
235 238u 232Th,3H 

238u 

3H 

331 
23SU 

MFP 

1945-1955 

1946-195 3 

1944-1963 

1945-1962 

1944-1957 

1950-1955 

19 4 4 - 19 5.0 
-1944-4955.- - - 

1962-1964 ' 

1960-196 3 

1949-1957 

None 

None 

None 

None 

None 

None 

None 

- . . - - -None - . ._ 

None 

None 

None 

- - . . . . . . . 



Areai/Bldg . 
No Nomenclature 

Potential 
Nuclides Released 

Potell tial Period Reported 
Releasc Period in Nuclide Inventory ' 

! 
1944-1972 1967-1972 . TA-219 Mast. 41Ar, 133Xe, 135Xe I 8QRb 

TA-3-16 Van de Graaff 3€i 1956-1372 None 

TA-3-29 CMR 238Pu1239Pul 235 ut 238u 1952-1.372 1952-1972 

TA-3-29 CMR 

TA-3-29 CMR 

MFP 

311 

TA- 3- 3 4 Cryogenics 3H 

235u TA-3-35 Press Building 

TA- 3 - 3 9 Tech Shop 4 6 ~ c  1 6 0 ~ o  

1961-11 975 

19 5 2 - I. 57 2 
1961-1972 

None 

1955-1958 None 

196 3- 1.97 2 1967-1972 

1966 None 

TA-3-40 Physics Building' 21.Op0 1.1955 . None . 

TA- 3-40 Physics Building 3H 1955-1960 None 

TA-3-66 ' Sigma u, 1963-1972 None 235 238u 

I None TA-3-102 Shops Addition 235u 238u 195 9 -- 197 2 ' 

TA-3-141 , 

TA-9-21 

238" Roll Mill 

Laboratory 5 i  

1 96 3 - 197 2 

1961)-1966 

1967-197 2 

None 

q,\,19yj--l964-~ - - -  . -.None--. . _  .. . . . ._ .  . . .._ _. 
. . .  - _ .  235 _ _ _ _ _ _ _ _ _  

?A- 18- 3 2 Kiva #2 u ,MFP 

TA- 20-17 'Cutoff Shack ?lop0 

239P" 
* .  

TA-21-2 Laboratory Building 

1946 

194 5 -197 2 

None 

1948-1972 

23BPu I 23gPu, 235u 244m . 1945-1972 1948-1972 * ~ ~ - 2 1 - 3  Laboratory Building . .  



P o t e n t i a l  
Nuclides Released 

P o t e n t i a l  Per iod  Reported 
Release Per iod  i n  Nuclide Inventory ' 

Area/Bldg . 
No. . Nomenclature 

~~ - 

TA-21-3 

~~ 

C1951-1966 None 
. .  

1945-197 2 1948-1972 . 

196 2-197 2 '. 1962-1972 

H 

238Pul 239 Pu, 235" 

MFP 

239pu,233u 

3H 

23gPu,235 244m u t .  
235 238u 21OpO 239Pu, u t  I 

238pu,239pu,235u I 233u 

239Pu, 89sr, 

239Pul u t  u,  235 238 244m 

235" 

238pu,239pu,235 244m u, 

238Pu, 239Pu 

TA-21-4 

TA-21-4 

TA- 21- 5 

TA-21-5 

TA- 2 1- 1 2  

Laboratory Building 

Laboratory Building 

Laboratory Bui.lding 1948-1972 1945-1972 ', 

1965-1972 ~ 1965-1972 Laboratory Building 

1945-1972 1948-1972 

1945-1962 , None 

1945-1972 1972 

F i l t e r  Building 

Laundry TA- 21- 20 

TA- 2 1- 2 1 Vault  

1945 - 196 1 None TA-21-33 . Waste Treatment Lab 

Waste Disposal  Lab 

Laboratory Building 

F i l t e r  Building 

Fuel  Serv ices  Bldg. 

TA- 2 1- 3 5 

TA- 2 1- 6 1 

TA-21-146 

TA- 21- 150 

1952-1968 None 

1961-1969 None 

1959-1972 1959-1972 

1965-1972 1965-1972 

* *  TA-21-152. Laboratory Building 

- - -  - - -  - - - . .FA - -  21- I'53. - .  - P'il-ter- Bu.i-l.ding. - - - - . 

210Po, 235U, 2 2 7 A ~  ,Th 1.945-1972 

.210po,. 235 - -  -u -,-. 227 ---Ae,Th.. . . - _ _ _ _  --.1945.-.1970,- _ _  - - _ _  .._ - 

235u 

235u 238u,T,, 

TA-21-155 Furnace Building 

TA- 2 1- 209 Chemistry Bldg . I 

1961-1972 

1965-1972 ' 

1.96 1-1 9 7 2 

None . .  

i, 1970-1972 
d 

238pu ~ 23gPu, 235 241m . '1967-1972 TE- 21- 2 57 Waste Disposal P l a n t  U I  



- .  

. '  
AreaIBldg. 

N b  . Nomenclature 
P o t e n t i a l  

Nuclides Released 
Po ten t i a l  . Period Reported ' 

Release Period i n  Nuclide Inventory 

I 

TA-32-1 

TA- 3 3- 21 

TA-33-86 

TA- 3 3- 11 3 

TA-35-7 

TA- 35-7 

TA-35-2 

TA-41-4 

TA-42-1 

TA-4 3 - 1 

Medica.1 Research Lab 

Cugoff B u i l d i n g ,  

HP ,"Lab Building 

Hot Machine Shop 

F i 3 t  er Bui 1di.ng 

F i i t e r  Building 

Lab/Of f i c e  Building 

Lab Building 

I n c i n e r a t o r  Bldg . 
Health Research Lab 

239Pu 

239Pu 

3 .  n 
235u 

1 4 0 ~ a  I 

239Pu 

3H 

239pu1241m 

23gpU,24lm 

239Pu # 3H 

TA-45-2 Lab Building 2 3 9 ~ u  ,'OS, 

TA-46-1 Lab Buiiding 

TA-46- 16 T e s t  Bldg. #1 

235" 

235u 

Sl948-1954 

1960 

S1950-1972 

1960-1965 

%1953-1956 

1957-1972 

1958-1972 

195 3 -1972 

196 3 -1967 

1955-1972 

1950-1965 

1960-1967 

196 0- 196 7 

None 

None 

1967-1972 

None 

None . 

1967-1972 

1967-1972 

1967-1972 

None . 

1972 

None 

None 

None 

. ,  

235u 1960-1967 None ' TA-46-31 T e s t  Bldg. # 2  

.239pu.MFp - -  i g s a ~ 9 7 . 2 .  - - - - . - - - 1867-491.2- . . , . . . _ .  . 

_ _  _ .  . _  
' - - - - - - . - - ----a-b -Bidg ..-. ~. . . . - . - - . - . - - , - 

TA-48- 1 

TA-50-1 Liquid Waste Disposal 238Pu I 239P" 241m #MFP 1965-1972 1967-1972 

1965-1970 1967-1970 
. I  P l a n t  . . 

MFP TA-5 2-1 UHTREX Reactor : 

. .  



I -- 
I 
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UNITED STATES 

liw U M O S ,  NLW MEXICO 87544 

ATOMIC ENERGY COMMISSION ' 

I f -7  

i V7J 
Richard F. Taschek, Associate Director I 

fo r  Research, LASL I 

INVEXTORY OF QUANTITIES AND LOCATIONS OF RADIOACTIVITY IN 
THE ENVIRONMENT ON AND N E A R  AEC SITES 

We had some correspondence with ygu and Dr. Voelz in late 
October, early November, 1973, concerning "Nuclide Inventory 
Data." The data submitted by the LASL was fo$farded to 
AEC/HQ. along with data from the other AEC sites. 

Attached f o r  your information and action is ajcopy of a self- 
explanatory letter (with three enclosures), dated February 12, 
1974, from Jack R. ROeder, Director, OSD, L O ;  regardingsthe 
above subject; 

ALO has established a due date of Mav 28. 1974, f o r  the 
data requested, and please submit your response to OSD, ALO 
thru this Area Office. I 

Thank you f o r  your cooperation and please call if you have 
I 

I 

questions; 

e 

w:wc 

Enclosures: 
As stated ' 

, .  . 
, . .  : 

. . __ . . . . - . . . . .. . . 

' .  . 

Operations Branch 

O r i s .  .Routed: 3.F. Tanchek 
' -_ 

R. E. Schrclber 
I D, P, Mac2ouga1 

H o R  . .' cys ~kt'd cor: G.L. VOCIZ 
G. .<. -Cowm 
C. I.  Rracnc 



.. 
f c .  

UNITED STATES 
ATOMIC ENERGY COMMISSION 

ALBUOUERQUE OPERATIONS OFFICE 
C.O. eoa 3400 

ALBUOUEROUE. NEW YEXICO n t m  

I 

. .  FE3 1,: lsytl 
.. 

R, W, Scott, Area lbnager, SA0 

.Don R.' Hensley, Acting Area Wnzger, BR40 
R, L, Wainwright, Area Nanager, DAO 
B. W. Colston, Area Nanzger, WAO 

T . C. Jones, Area .NanageF, -4AO . I  

I 

I 

.. R. Bulcock, Area lapager, KCW 4 - 5 -  : 
" .  H, Jack Blackwell, Area Nanager, LAAO 

Don Ofte, Area Nazger, PA0 
D, K. Plowlin, D i r .  Special Progrzns Div., ALO 

FOR: Inhalation T0:iLCOLOgy aesgzrch Ins t i tu te  j 

. 

INVEhTORY OF QU.AXCI!LTES. AX? LOCXiT9h'S OF 2ADIOACTIVXTX. IN THE 
EMAROEEST ON AXD XEXR AEC SITES I 

' --. 
4 et, The radioactivity fnventory data sab=tit&d by f ie ld  os==ces iz - c S  

respoase t o  the October 12, 1973 W S k Q  T!.X (our EvX: of Oct. 17, 
1973; hzvs k s c  zz-.-ic::&. 

fonnulate an AEC wida inveiitory of oasitc and of fs i te  redia- 
activity releases of ail XEC f z c i l i t k s ,  LSether currently active 
o r  retired. This includes fac i l i t i es  which are  on standby o r  
which have been excessed. 

3esFite the 2ch.nwledgcd Fizitztions 
i*erent i n  su& cmAaiaiive &La, mnc. '--- --- z--b---b-J ;I\.J b L O J  h = L L  L U 3 b & ~ C - i u  CY 

I 

-- -%or year effluent and onsite discharge data are ti be s u h i t t e d  
on.AEC Standard Form 789 E! o r  T along w i t h  necessary descriptive 
materials. 
upon receipt w i l l  be transaitte-d to you. Xowever, the n.rcessary 
supplenentzl instructions are available snd they, d o n s  wizh 
sample co?ies of the Forms, are arrached r'or your ijfomation. 
The data requested in the October 17, 1973 TVX should be sub- 
mitted in  accordance w i t h  these suppltz;;lentaL Instructions. Tho, . 
deadline for receipt of the completed r e s s r t  i n  AL/OSD is 2 1 2 ~  28, 

These F0nr.s are not yeC zvailable but iz~zedia~eLy 

1974. 

, 

. _. , 

I 

I 

I 



.. . 

2 
. 

i I 

It is recognized t h a t  sone data  f o r  e a r l i e r  years  wi l labe  sketchy. 
The need fo r  supplemental e f f o r t s  (e.g. 
spec ia l  s i te  surveys or s tudies ,  etc.) may be worth considering 
t o  assure  t h a t  reasonably zccurate inventories can beireported.  
The i n i t i a l  da ta  submissions can be updated as pore -akcurate 

a i r c r a f t  jsurveys, 

' inventory es tZnutes bacome avai lzble .  

I n  assembling these  data,  t h a t  information ava i l ab le  i n  the  S i t e  
Waste Management Plans should be considered. In fact:, t h e  datz 
submitted i n  response t o  t h i s  request should be conpa:tible with 
and include the  t-e of information raqiiested i n  Sec t ion  6.4 of 
the =no Updating of S i t e  Waste Ibnagazent Plans frcq J. F. 

t i o n  of effort on your part, the data  subxi t ted i n  complience 
with this request  will be used by DWXI i n  preparing fhe appl iczble  
port ion of the  AEC Waste Management Plan (WASH-1202) . 
If there  are zxy questions with regard t o  t h i s  subjec t ,  please 

*/SI612 -Burke t o  Area Offices dated Apr i l  9,' 1-973. To e l i n i n a t e  duplica-, 
. 

. contact  Dr. Con E l l e  of t h i s  of f ice .  

. .  

W0R:DRE (094) perat ional  Safety D+rision 

Enclosures: 
1, 

I 

Supplekntary  Ins t ruc t ions  for Reporting Eff luents /Onsi te  
DFscharges/Unplanncd Releases for Pr ior  Years. C. ' 

'' 2. .Form MC-789T 
3.. Form AEC-7S9H I 

I 

'. .. , 

, 
-. .- .... . . _ _  . . ... 

. .. .. 

I 

I 
I 



f c. I 

\ SUPPLEXXiARY 1:STRUCTXOXS FOR REPORTISG 
EFFLUENTS / 0:;s I IE DLS ClLLiG~S /U!!PLA!C;': D RE LEASES 

FOR PRIOR YEARS 

1: oBJEm1vEs: 
I 

I 

A. To assenbLe a " b e s t  availabLa" inventory of p a s t  o n s i t e  and 
. o f f s i t e  r ad ioac t iv i ty  r e l eases  for  a11 r e t i r e d  qcd cur ren t ly  

ac t ive  AEC f a c i l i t i e s .  

and nuaerical  invontory da ta )  which can be used by kEC and &C 
cont rac tors  : I 

I, t o  i den t i fy  r a d i o a c t i v i t y  accamulations i n  t h e  o n s i t e  
and o f f s i t e  environ=ent, 

t o  develop appraxinations of t h e  quan t i t i e s  and locz t ions  
of ons i t e  disposed radiocct ive wastes (excluding solid 
waste b u r i a l  and high l e v e l  waste tank s t o r a g e ) ,  and 

' .  
E. To develop an i n f o m e t i o n  package (naps, nar ra t iQe  descr ip t iocs  

I 

I .. 
2, 

I 

3. t o  provids i n f o m a t i o n  i n  support of AEC opera t ions  (e.&., 
decontadnat ion ,  Cecoczzissisning, accessing property,  
responding t o  publfc i nqu i r i e s ,  developing s i t e  w z s t e  
management plans,  performing safety raviews +a zppra isa l s  , 
detemirricg the adeq.tacy af  W a s t e  manageneDt ; and po l lu t ion  
cont ro l  f a c i l i t i e s ,  p rac t ices  and programs, etc.).  

TG iderktfZy problem areas o r  spec iz l  s i t u a t i o n s  dhich  ~ a y  
warrant addi t ionz l  study o r  resezrch  o r  uhich rnai ir-terface 
with ongoing env i romen ta l  s tud ie s  aiid research. i 

- 

. .  I 

C. 

11. PSQUIREQ ACZIOKS: 

' 111. 

._ - 

A. 

B. 

Fie ld  o f f i ces  shall p e r f o m  a review of records and past 
program and submit r a d i o a c t i v i t y  discharge da t a  t o  OS on 
AEC standard form 7898 o r  78911. 

The Division of OperaticnaL Safety will c o q i l e  t h a  d a t a  i a t o  
a computer-based iafornatiop pzckage. 
repor t s  will be senc t o  field off ices  a n m a l l y ,  s ' i n i l a r  t o  . 

the presert procedures f a r  hzndling Eff luent  Info'kation 
System dzta and r epor t s  for curren t  years. Fieldl  o f f i c e s  
may updats p r io r  or cu r ren t  year  data at  any tine: by sub- 
mit t ing  anendcd 789 foms fo r  K ~ S  da ta  i n  question. 

The resu l t ' zn t  output 

- 
PROCEDURES : 

Field oEE5ccs s h 1 1  prepare by June 1, 1 9 7 4 ,  an invec tor ;  of 
radioactive o:isitc discharges and cfflucnts f o r  ail ,rg.cc.,ire-~-.or 
curren~~~-.-jtt-Fve..'fL7ciL'iTi'es, on AEC s t and i rd  Tom 759 1 The 

I 
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and one copy of the reports shal l  be subaitted t o  the 
of Opera t ional Sa f e tj . 

reports shall consist of: I 

A cover sheet l i s t i n g  the p lan t  title, the reporting 
period, the site o r  f a c i l i t i e s ,  the contractor(s), 
and the address.:. . I  

A narrz t ive  suumzry providing a pertinent! descr$tion z t d  
interpret ive ingormatiou vnich could serve t o  c q l z h  H Z ~  

facets or  l imitztions of the data which 2ro i l o t  adey~a~ i lp  
described ' on the f oms. 
discharge data should be suoaitted on Sep:zrcte F o ~ = s ) .  

I 

(Classified ef fl'uent cci crrsi ;e 

8-1/2" x 11" mzps shoving the locations of ell e f f l c e a t  
and onsita discharge' points. (Xeports ca ,n t a in iq  =ps 
or narrafive s r s z r k s  !s';tich a re  not 8-1/:2" x ii" size 
will be returned to f i e l d  off ices  fo r  resubsitrtl,) 

I 

The- onsi te  discharze 2nd eff luent  data  ferns  (exX5it 1, 
form 789'3: tppevriter coe?atibla, and e x b i b i t  2, for=l 7 E Z X  
handwritten) ,* 

- .  
k~1zrzzad  r d 0 , 2 s e s  of rzdioactivity from pas t  opo,rzcions s5zlL z1sc 
be reporeed, U,gtiic.raL zq- rclezses vkfch ro,sultcc? fr- ~ 5 2  r a l l -  
ure of containzcnt o r  efr 'lcent'  control S d  w 2 s t s  Ltrert=er,t sys;t=s 
and which were investigztad, o r  ukich rasaltad i4 izqukfes xz== 
the press or  public o r  f o r  which a press release Iwes' PEZC, skocld 
'be reported. 

- .  
c 

Nzjor spills onsite,. whether o r  no t  c h y  had t k  
potent ia l  t o  ge t  o f f s i t e ,  should likewise be reporttd.  . .  

The data  presented i n  tke rzdioactive oasite discharge a d  er ' f l~aat  
data r e p o r t s  sha l l  const i tute  2 central  source of isfcrzat5on x k k 5  
raay be w e d  for  a variety or' parposes. Field o f f i ces  should t k s  
assure that. iny data errors  are prm?tly reported to t h  DCvisfsn 
of Operrtionzl Safety usicg ==miad 7S9Y or T data for-s, Ef;':L'~e=t 
and onsi te  discirzro,e dsta  wtrich arc r q o r t e d  tSz3cZS cKker c h z z e l s  
should be compat ib le  with t ha  infomation on iorss 7693 a 2 . T .  ' 

I 

.B, The reporting periods for pas t  year dischargks s b l l  Se as 
s -.. follows: 

S . 
1, Onsite dischar~es from both re t i red  hnd currently tctl..-e 

f a c i l i t i e s  shall be rfporced for each yckr, f r o 3  t5a yzzr 
of startup through Caiendar Year. l972, '(Onsite dischzzgss 

* E C  F a n s  7S91I and T are now being  pr in ted  a n d . w i l l  be ,Forr.atd;.d to 

. -  . . .. ... 
. . f i e l d  off ices  i n  February 1974,  - . .  . - - - - - -. . . . . . . - . . . . . . . . . . . 

I 



.. . . .  ' .  
I 

c 

. for CY 1973 and subsequent yea r s  s h a l l  be reported in 
accordance wi th  AECY 0513, soon t o  be reissued.) X 
separate 799 form, sec t ion  2, shall be  e i l l e d  o u t  r'or 
t a c h  ca lendar  year of p a s t  operation. Sectioil 1 of 
form 789 need only be f i l l e d  o u t  one t ioa.  

E f f l u e n t s  from both retired and cu r ren t ly  active f z c i l i t i e s  
s h a l l  be r=ported r'or each yea r ,  from the  year of startxo 
throu-Jl Cd'QLz, 4-39 YLAY 1 q u  . (Eff luents  for CY E 7 1  and 
subsequant yea r s  htve been rcpor ted i n -  accordar?cs v i th  
AECX 0513.) X separa te  789 form, sec t iob  2 shall be 
f i l l e d  o u t  f o r  eac3 ce lendar  yea r  of pzs't  operzr io i .  
Sec t ion  1 of form 7S9 need only be fi l leId o u t  cne tine. 

I 

C. 

D. 

.. . .  . .  2. 

Threshold Rqiort ing L b i t s :  I 

In lieu of more subs tan t ive  cri teria,  the fo'lloving lk i t s  
s h a l l  be used ta t52 ex ten t  practiczble i n  da t e -d r ing .  
r e p o r t a b i l i  t y  'of r a d i o z c t i v i t y  releases Froxi past year 
operat ions:  I 

WF-LIFE: 
' 

It is uinecesszry to r q o r i  past =;car sis- 
charges 'of r z d i o a x l i d e s  with h2 l f - l i vas  . 

of less than 1 year. 

in excess of t h e  belox Liseed valcz,s 5us.t be 
repor  red. 

-. - . .  . . .  .. . . . . . ._ . 
. QW?TITI: Disclrsrges of red idnucl ides  in any one year 

I 

I -  

- . .-. .. . .. 

I 0.1 milliczries ._ - --.--. Transuranics : 

Uranim (all  i so topes ) ,  
Radim and Thorim: 1.0 ra i l l i cur ies*  

Fiss ion Products and 
Uranim' Daughter Prcducts:;  0.1 crtries 

Noble Gases and Tritium: I LOO curies 

Defini t ions:  

1. Eff luents :  Airborne and l i q u i d  waste shezms d i s c h a r p d  ' 
fro= a facilicjr after all engineered process VcistC t r e e t -  
ment and e f f l u i n c  c o n t r o l s  have. Seen effected.  Beleasss  

-. * E C X  0524 d e f i n i t i o n  of "curie." 

. .  _ .  



c 
4 4 0  

round wat 'of i fs i te  o r  i n t o  urface stkearns which r and 
leave the  s i t e  o r  go t o  the  atnosphere from engineered 
systems such as stacks, Lagoons, r e t en t ion  bonds, o r  
i n j e c t i o n  wslls a r e  t o  be considsred as effjluents. The 
term docs not include solid wastes nor o t h e r  wastes which 
are contained (cog. , underground nuclear te$t debr i s )  , . 
s to red  (e.g. , i n  lagoons, r e t e n t i o n  ponds, : trenches,  . 

t anks) ,  or shipped o f f s i t e .  I 

Onsite Discharges: . Airborne or l i q u i d  wade streams 
discharged from a faci1i:y but which remain o n s i t c  (e.g., 
in d i sposa l  f a c i l i t i e s  such as lagoons, ponds, trenches , 
etc., o r  o n s i t e  s o i l  and sed inents ) .  The $ern does not  
includz s o l i d  waste burials or .d ischarges  t o  high l e v e l  

2. 

wast,e s to rage  tanks. 

I 

I 

. I  

. . .  

I . .  
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. UNITED STATES 
ATOMIC ENERGY COMMISSION 

I D S  ALAMOS. NLW MEXICO 87544 

OCT 1 9  1973 

. -  '.. ' 

- .  
Richard F. Taschek, Associate Director for Research 
Los Alunos Scientific Laboratory 

NUCLIDE INVENTORY DATA 
I 

Attached is a copy of L self-explznatory TWX on ths: above 
subject from H. C. DonnelZy, Manager, kL0, dated OCtober 17; 
1973. 

Please compile tke inventories rsqcested and submit the infor- 
mation and datz to OSD, ALO, thru this Area Office! by close 

,' :. . ..' I of business L- +bY . I 

I 

Thank you for your cooperation aird please call if w e  can be 
of further assistance. 

I 

LAF:TV c 

Enclosure: 
TWX dtd 10-17-73 . 

E. E. Wingfield_/ 6hief ' 

Operations Brznch . I 

I 
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I NVENTO.? I ES SHOULD TASULATE TOTAL 'CU2 I E- GUAF!T I T  IES O F  S?EC I F IC 

RAOlOi' i l lCLI 3ES (E,PHASIS ON PLUTONIUU, TRAXSURAt4IC, L O N G L I V Z 3 ,  

AND B I O L O S I C A L L Y  SIGNIFICANT NUCLIDES) AN3 TOTAL RA?IO&CTIVITY 

FC3 EACH S l T E  AS FOLLOYS: 

A 
I 

! i 
I 

->. 
. .  

-. . 

OFFSI TE - 
-. . 

. .  -. - . 

.-. , - 8  

I 

SLRFACE S7XEAKS 

I 

SOIL 

OTHm, E.G., SPILLS, DITCliZS, ETC. ( S ? E C I F Y l  . I 

. 
ONSITE . 

SEPAGE PG;\;.3S, TiIEXCiIES, ETC. (SPEC I FY 1 

COVmED XTEKCHES, CRISS,  ETC. 

sol L 

OTHER, E.G., SPlLLS, DITCHES, ETC, (S?'ECIFY) -- 
QUALIFICATIONS REGAZ.DIb!G THE B A S I S  FO2 GR ACCUi34CY .OF THE DATA 

I 

SiOUL3 ALSO 33E P R O V l  E 2 .  RA!J ! O>.CT I VE GASTES SH IPPE3, 3FFS I TE T3 
I 

. -  

. e  

.............. ................. ............. ....... - ....... _ _  .... 



I 

T a b l e  2 

1. 

Miscellaneous Planned Releases of - 
Radionuclides t o  the Atmosphere 

(1943-1972) 
I 
I 

I 
Uncontained explosive. tests involving depleted uranium and tk i t i um have 
been conducted a t  TA-15-R Site.  since 1952- Records that provided da ta  
as t o  the quantity of depleted uranium and t r i t i u m  involved were retr ieved 
for  the period from 1967-1972. During t h i s  s ix  (6) year period, a t o t a l  
of 4.84 C i  (9680 kg) of depleted uranium and 28,168 C i  of tr!tium w e r e  
detonated a t  or  near  ground level. 
i n  the nuclide.inventory since a large f rac t ion  of the totallwas probably 
released t o  the atmosphere. 
the inventory since a large undetermined qua.l.tity remained a$ the si te 
as ground contamination. I I 

The 28,168 C i  of tritium; were'included 

The 4.84 C i  of uranium were notlincluded i n  

I 

2. Uncontained ex losive tests involving radiolanthanum ( 140La bi t5  trace 
quant i t ies  of as an unwanted impurity) were conducted a t  f i r i n g  
points a t  TA-10 during the period from 1944 t o  1962. . These :tests w e r e  
part of the RaLa Program and involved the detonation of several .thousand 
curies of 140La and an undetermined t race  quantity of "Sr. I Neither of 
the quant i t ies  are included i n  the nuclide inventory since '?OLa is not 
biologically s ign i f icant  and the quantity of "Sr is unknom'. The s i te  
w a s  conrmonly called "Bayo Canyon" and it has been decontamiqated and 
decommissioned. I 

! 
I 
I 

I 
I 
I 

I 

I 

I 

I 

. .  . .  . . . . . . . . ._ - _ _  ._ . . . . . . .. 

I 
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. O'FHE3 LGCATIONS KEED K O T  BE I CLUOEO I N  THE INVENT& IES, ONLY 
I 

WASTES SUR1 ED 0KSlTE ARE TO BE REPO3TE3. THE OFFS IT\€ INVENTC4Y 

111'.,SOI'L SHOULD a€ BASED O?! Y3U3 CURZENT ENVIR9WE%T\AL SOlL 

. .  
t 

.._ I 

BT . -  . 

83-1.9 4 .. . .. . ... ... . . .. 

, . .. 
I . .  :I . . . .  
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I I  
MONTHLY F 0 U R - k  PERIOD OF 12/29/72 to 1/26/73' 

I 

FOR MONTH OF January 
I. * 

. ON 

I 

FOR YEAR OF 1973 
I 
I 

AVERAGE pCi/cc TOTpA, p c i  DISCHARGED 
I 

"Ar  4.3~10'~ 'j3Xe 3.6~10'~ '+'~r 4.&107 ' ' ' ~ e  4.0X1o7 
I 
I ' 'Xe 4.3x10-' 8.6~10-'~ ' " ~ e  4.8X1o6 929 

2.3~10" : 4.43 

LOCATION ' 

TA- 2-9 

TA- 3-66 FE-7, a 

m-9 

FE-l?, 10 

FE- 13 

9.9x10-' ' ! 4.52 
I 

9.8~10-' ' 4.57 

8. SxlO" ' I .54 
I 

I , 
I 
I 

4.6x10-' ! 1.86 

FE- 24 

FE-26,27 

3.8x10-' ' I 

: 1.59 
I 

2.1x10" ! .27 
I 

TA-3-102 (NO FE# Shop 15 
Zeeder Stack) 6.5~10-' ' I 

; 1.23 

I .63 

I 
I 

TA-3-141 FE-6 

FE-9 I .14 

FE-10 
I 

I .41 1.2~10-"+ 

4. 4x10-1 

4.1x10-' 

I .. 
TA-35-7 FE-2 ! .04 

I 
I .  

; .04 FE- 3 

FE- 4 

FE-6 

I _- 
I 
I 

2. 4x10-' '+ i .10 

FE-7 

FE-8 

TA-41-4 FE-17 

5.3~10"~ i 
I .02 

2.4x10" 
I 

: .01 

: .54 

I 

1.9~10- ' 
TA-43-1 FE_15,16,17,FE? 1.2x10- ' ' I  

I .02 

3.0~10- FE-24 1.1~10- 

FE-9 ' I -- 
TA-46-1 FE-11 5.3~10-l~ ! .07 



.... . 

I 

1. . 1 . .. .j 
MON!CHLY REPORT 
ON STACX DISCHARGE '. * 

LOCATION 

TA-46-31 FE-36 

c , . - .  . 

- 2- 
FOUR-WEEK PERIOD OF 12/29/72 to 1/26/73 

- 1  

FOR YEAR OF I 1973 
i 

I 
AVERAGE U C i / c c  TOTAL lJCi  DISCHARGED 

, 
6.2~10" : .09 

FE-37 1.2~10-~ 

TA-46-16 TC-1 

Tc-4 

TA-48-1 

FOR MONTH OF .j January 

6.4x10-" 

5.7xlO-' 

1.1x10-~~ 3.0~10" 

FE-37 NA, 38, 
39 NAr40 1.6r10'~~ 3.1~10-l~ 

FE-45,46 1. 7x10-1 2.7~10" 

FE-51 Z e r O  2.1x10-' 

I .02 
\ I  : ..41 

I 

i .49 
I 

I 
! 

BETA ALPHA - ' 1  

2.06 .07 

.29 I ' 2.44 

- 
I 
I 

I 

' I  . 01 I .20 

.09 I 1.41 
I 

Zero I .02 
I 

I 1.2~10'~~ 1.5X10"4 .36 I .45 

4. 7x10-' 1.3~10-' .19 I .51 

TA-50-1 FE-1 
! 

FE-2 a 

F.E- 3 

I 
I 

2. a~10-l 7.8~10~' .01 -03 . 

I 
I 
I 
I 

I 

C r  

~ ._ . - .. -. . . 
O r i g . :  D e a n  0. Meyer, H - l J  

Xc: File 
Bill Maraman, CMB-11 

, 
! 

I 

Carl Bucklarid 
- i  ... . 

I 

I 
I 

I 
I 



I 

MONTHLY REPORT ON STACK DISCHARGE: (Tritium only) 

LOCATION AVERAGE pCi/cc 

TA- 3 3 FE 6’ 1.27xlO-’ 

TA-35 FE 11 1.33~10” 

TA-41 FE 17’ 2.44xlO-’ 

Distribution: 
- . - - - xc : - - - . . . . - 

HIGHEST pCi/cc 

FOR MONTH OF January 

FOR YEAR OF 1973 

TOTAL pCi DISCIWRGEb 

8.91~10’ ;y “i 

,, ‘? 1’. 47x10’ I ? /  

r: .’ 7.45~10~ ;. i 

i d a @ 4  Carl Duckland 

! 
Original to Dean D. MeyerJ 
-Dcm..Coffin,-WX~.5 _ _ _ _ _  _ _ _  _ - - -  - - -  - 
James L. Anderson, CMB-3 thru John D. FXr, CMB-3 
Charles L. Peterson, WX-5 thru Elizabeth Plassman, WX-5 
Vanner Holmes, 11-1 
File thru C. D. Blackwell, H-1 i 

1 



TO I 

Thru : 

PROM : 

s u w k :  

SYMBOL : 

I 

/ 

LOS AL+MOS SClENTlFlC UBORATO 
UNIVERSITY OF CALIFORNIA 

LOS:AUMOS. NgW MEXICO 67S44 
! - -  . 

OFFICE MEMORANDUM 
I 

William Maraman, Group Leader , CMB-11 DATE*: January 26, 1973 

Dean D. Meyer, 

Carl Buckland, 

STACK Rsr.FmsES 

H-1 

Group Leader, H-1 
I 

Leader, General Monitoring Section, H-1 1 

FROM TA-35-2, A-WING 

I 

04B-11 work areas at TA-35 exhaust i n to  f ive  stacks,  a l i  of which are 
sampled around the  clock o r  168 hours per week. Normally, the f i l t e r  
papers ara changed. four times a month. 
exhaust i n to  the stacks indicated. 

The work areas risted below 
I 

I 

S t a c k  Number Room Exhausted or Glove! Box 
I 

FE-2 A-139 and 143 (roans) 

E%-3 A-166 (room) 
I 
I 
I 
I 
I 

E'E-6 

FE-7 

FE-8 

A-161 (rood 
I 

I 
A-162 (room) I 

i 
A-161 glove box (to be $ooked up) 
A-162 glove box 

I 

I 

A-166 glove box ! 
I 

These same stacks also service other areas a t  Ten-Site. 
12th of each month, I w i l l  forward the average pCi/cc, the highest 
uCi/cc and total VCi discharged for  the previous month. 
r e su l t s  w i l l  be caapleted around February 12, 1973) Th.', information 
provided above w i l l  not be repeated each month concernihg areas 
exhausted. 

For academic purposes, a summary of the 1972 stack discharge for TA-35 
is attached. 
summary. I I 

Around the  

(January 1973 

I 

There are a few comments worth mentioning concerning this 

I 

1. The stack flows w e r e  measured again recently and are :thought t o  be 
more accqrate than values used previously. 
these new flows w i l l  be used i n  calculating 'the t o t a l  pC$ discharged. 

2. The weight of plutonium w a s  calculated on the basis.o? 6% Pu-240 and 
94% Pu-239. If there w a s  any Pu-238 involved; the weights indicated 
a re  i n  error.  

S ta r t ing  w i +  January 1973, 

I 

. - .-.- 3.-The 0524 number indicated for uncontrolled area means: the allowable. 
concentration in an uncontrolled area (public access) when averaged 
over a year. 
conservative. 

Xc:  Tony H. Garcia, H-1 

Applying t h i s  value to  the  

F i l e  I 
I 
I 



LOS A d M O S  SCIENTIFIC LABORATO; 
UNIVERSITY OF CAUFORNIA 

~ S ~ A ~ M O S .  NEW MEXICO a7544 

OFFICE MEMORANDUM , 

TO I Carl Buckland, Leader, General Monitoring Section, DATE:: February 15, 1973 
H- 1 I 

FROM 

SUBJECT: STACK AIR FLOW MEASUREMENTS 

SYMBOL : H - 1 .  

I V a n n e r  Ha Holmes, Jr., General Monitoring Section, ~ - 1  I 

I 
I 

I 

I 
I 

I 
I 

It has been requested t h a t  s tack  flow rate r e s u l t s  have I no more than 
three s igni f icant  f igures.  Therefcra, s l ea se  make the fpllokiinq 
adjusbnents to your copy of f l o w  r e s u l t s  dated January 31, 1973. 

The folloiving flow rates should be used f o r  1973 s tack chpu ta t ions :  

Area 

TA-2-9 (Stack) 

TA-3-35 

- 
- 

FE-1 Feeder (sampled) 

FE-2 Feeder (sampled) 

FE-3 

TA-3-66 
FE-7 Feeder (not sampled) 

FE-8 Feeder (sampled) 
-. 

. FE-9 (sampled) 

FE-1 ? Feeder (not sampled) 

FE-10 Feeder (sampled) 

FE-13 (sampled) 

FE-24 (sampled) 

- On one saplpler 1 FE-26 

FE-27 

TA-3-102 N o  FE (Shop ,151 

I 
Flow Rate i n  CFM 

880 

! 

I 

I 

I 

- O n e  s tack t o t a l  I 16,900 
9360 7580 I I 

Not i n  use 

23,300 2 
-.One stack total  40,100 

16,800 I I 

I 
I 40,800 
I 

37,800 ) . I 
I - One stack t o t a l  55,300 - I 17,500 
I 

35,200 Note: FE-14,15 'do not enter  
t h i s  stack. , 

2,660 I 

I 

260 1 
- One stack t o t a l  1,060 

800 

16,600 

13 I 700 

18 , 600 

30,200 

TA-3-141 
FE-6 

FE-9 

FE- 10 

. .  



I .: 

TO: . Carl Buckland 

Area - 

FE-4 (Rm. 120) (not sampled) 

TA-9-3.2 
Bldg. 32 (not sampled) 

TA- 3 3- 8 6 
F&-6,11 (average of normal 

conditions ) 

Til- 3 5 
FE-2 

FE- 3 

FE-4 (not normally sampled) 

FE-6 

FE- 7 

FE-8 

FE- 11 

~ ~ 4 1 -  1 
FE-2 (sampled but not 

emergency only) 

. TA-41-4 
TL sample.duct feeder 

FE-17 

TA-43-1 
FE-15 (sampled) 

FE-16 (not sampled) 

FE-17 (not sampled) 

FE?? (not sampled) 
. .- . _ _  -. . 

LOS ALAMOS SCIENTIFIC LABORATOR\ 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS,. NEW MEXICO (17544 
I 
! I. 

2 - -  DATE: February 15, 1973 

I 

I 

I 
I 

Flow Rate i n  CFM ! 
I 

I 
I 
I . .  . .. 1,900 

1,620 I 

5,730 

8 ,080 

9 8 330 

3,030 

3,530 

2,990 

2,170 

9 8 200 

I 

reported 490. 

R .  

I - One s tack  : 
(3557 already; included in 
this number) j 

3,560 

4,590 . 

2,930 

550 

4 , 000 
.. . 

Total 12,100 all one stack ' 
I 



TO: C a r l  Buckland 

A r e a  - 
TA-43 cont'd 
FE-24 ( s a m p l e d )  

FE-9 (not sampled) 

TA-46-1' - 
FE--11 (RoOni 8) 

TA-46- 3 1 
FE- 36 

FE-37 

TA- 46 - 1 6 
TC- I 

TC-N 

TA-48-1 
FE- 11 

FE-12 

FE-13 

FE- 15 

FE-16 

FE-37 

FE- 38 

FE-39 

FE- 40 

FE-45 

FE-46 

FE- 5 1 

TA-50-1 
FE-1 

. . . .  - .. . . . .  - __ .. ._ . . . . . . . .  .- - .. - . - . . . . . . . . . . . .  . 

FE-2 

LOS ALAMOS SCIENTIFIC LABORATOR? 
UNIVERSITY Of CALlPORNlA 

LOS ALAMOS. NEW MEXICO 117344 

3 - -  DATE: February 15, 1973 

Plow R a t e  i n  CFM 
! 

230 

12,100 

1,130 

1,300 

1,750 

750 560 f 
22,000 

19,900 

17,900 

27,600 

20,700 

I 

I 

I 

I 

N o t e :  HZ s tacks  
calculated from 

I - One stack total 59,800 I 

I 

not m e a s u r e d  but 
gas flow 

I 

I 

- One s tack total 48,300 I 
Not used 

3 ,556  e .  

N o t  used 

1,930 

24,000 

21,500 

- One s tack 'total 5,490 

I 

- O n e  s tack  total  45,500 

630 

26,200 

35,600 

...... . -_ . . . .  . . . . .  



. , .  - 

TO: C a r l  Buckland 

Area 

TA-50-1 (cont'd) 

- 

FE- 3 

VHH: ed 

xc : C a r l  Buckland 
Dean D. Meyer J 

Jack Richard 
Tony Montoya 
Tony Garcia 
Don Gibbons - 
Sixto Maestas 
Glenn Neely 
C h a r l e s  Blackwell 
Vanner Holmes 
F i l e  

4 
I. 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LO5 A U U O S .  NEW MEXICO a7S44 

DATE: February 15 ,  1973 

I 

Flow R a t e  i n  CFM 
I 

I 
1 

I 

2,800 

I 

I 

I 

.- 
I 

I 

I 

I 

I '  

i .  

I 

. . .  . . . - - ._ . - - . . ... 

I 

I 

, I  
I 



10s AUMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 A U H O S .  NEW MeXlCO 87544 
.- 

OFFICE 
C a r l  Buckland, Leader, General 

MEMORANDUM 
Monitoring Section, DATE: Januazy 31, 1973 

H- 1 
I 

TO : 

FROM : 

SUBJ Em: 

SYMBOL : 

I 

Monitoring Section, H-1  1 I 

I 

V a n n e r  HI Holmes, Jr., General 

STACK AIR FLOW MEAS-ENTS 

I 
\ 

H-1 

The following flow rates should be used f o r  1973 s tack c&putatiow: 

Flow Rate i n  CFM I 
I 

. I  

Area 

TA-2-9 (stack 

- 
I 
I 
I .  

I 

I 

I 
I 

8 81 

7584 ) 
. - One stack totak 16,948 

9364 1 I 

TA- 3- 3 5 
FE-1 Feeder (sampled) 

(sampled) FE-2 Feeder. 

Not i n  use I FE-3 
I 

I 

I 
I 23,321 ) 

16,756 ) 
- One stack to& 40.077 

I 

TA-3-66 
FE-7 Feeder (not sampled) 

(sampled) FE-8 Feeder 

40,848 * 

37,797 ) I 

17,548 ) 

35,163 Note: FE-14,15 do not enter 

- One stack' t o t a l  55,345 

t h i s  stack. 

FE-9 (sampled) 

FE-1 ? Feeder (not sampled) 
c 

FE-10 Feeder (sampled) 

FE-13 (sampled) 

2664 FE-24 (sampled) 

FE-26 1. 

FE-27 ) 
- O n  one sampler 

258 1 I 

804 1 I 

- One stack total \  1062 

16588 

TA- 3- 14 1 
FE-6 13741 

I 

FE-9 18575 

30161 FE-10 



LOS A b M O S  SClENTlPlC LABORATOR\ 
UNIVERSITY OF CALIFORNIA 

LOS AUMOS.  NEW MEXICO 8734. 

. .  . 

2 
0 0  DATE: January 31, 1973 

I 
Carl Buckland TO: 

Area - I 

Flow Rate i n  CFM I 

TA-9-21 
FE-3 (Fan. 119) (not sampled) 1904 

FE-4 (m. 120) (not sampled) 1624 
I 

TA-9-32 
Bldg .  32 (not.sampled) 

, 
? 

I 

TA-33-86 
?E-6. 11 (average of normal 5732 

conditions) 

8083 I 

I 

FE-3 9328 
I 

FE-4 ( N o t  normally sampled) 3030 

FE-6 3530 

FE-7 

FE-8 

2988 

2166 

FE-11 9200 . I 
I 

I 

~ ~ z 4 i - i  
.FE-~ (Sampled but not reported 487 

I 

emergency only) - 
TA- 41- 4 
. T L  sample duct feeder 3557 ) - One stack I 

this number); 
FE-17 24969) - (3557 already\included i n  

TA-43-1 
FE-15 ( S q l e d )  4590 I 

FE-16 (Not sampled) 

FE-17 ( N o t  sampled) 

2928 

546 
I 

FE?? (Not sampled) 
. . ._ . . . . . . 

4002 ' 

I 

. .. 

T o t a l  12066 all one stack ; 



.. ... . 

LOS AU:MOS SCIENTIFIC LABORATORY 

L0S:ALAHOS. NEW MEXICO 6 7 ~ 4 4  
UNIVERSITY OF CALIFORNIA 

I 

c 

3 - -  I 

DATE: 4anuzq 31, 1973 TO: Carl Buckland 

I 

Area - Flow Rate i n  CF'M I 

234 
TA-43 cont 

FE-24 (Sazapled) 

12097 I 
I FE-9' (Not sampled) 
I 

. .  TA- 46-1 
FE-11 (Roam 8 )  1132 I 

1282 

1754 FE-37 

Note: H2 stacks not measured 

TA-48-1 
FE-11 

FE-12 

FE-13 . 

FE-15 

FE-16 

FE-37 

FE- 38 

FE-39 

FE-40 

c 

21964 1 
iga67 - One stack total  59694 

17863 I 

27633 

20720 

Not used ' 

I 

I 

- One stack tom1 48353 
I 
I 
I .  

1 
I 

I 

I 

N o t  used) - O n e  stack total 5484 

1928 

23957 

21490 

626 

26157 

35621 

2806 

FE-45 

FE-46 
- ene stack t o b l  45447 

I 
I 

I 
I 

FE-51 

. . .. ... 

FE-2 . 

FE- 3 
. .. . . . ... . . .- . - . . . . . . . . . ._ . _. - . _. 

VHH: ed 
Xc: next page (4)  



TO: C a r l  Buckland 

Xc: Carl Buckland 
Dean D. Meyer J 
Jack Richard 
Tony Montoya 
Tony Garcia 
Don Gibbons 
S i x t o  Maestas 
Vanner Holmes 
File 

LOS AWMOS SCIENTIFIC LABORATOR 
UNIVERSITY OF CALIFORNIA 

Lob A U M O S .  NEW MEXICO 07S44 

DATE: January 31,  1973 

I 

I 

. , ’:.. 

I 

I 

I 

~ .. . . . .. 

I 

.. . . . 

I 

I 

I 

I 

I 



I c 

. . . .  . .  

I 

-..-- 
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I 



185 
-L 

C 

a 

m 

2'10 I 
PI02  
2403  
2531 

. 2'13~1 

2459 
;vnnl 

CREHOVEDI It.:. 

CREHOVED1 N. 1.  
N . I .  
2408 
2909 

2 G 1 0  
2'11 I 
2912 
2413 
2'1 I 4  
2415 
2 4 1 6  
2417 
N. I .  

2'419 
2 4 2 0  
N . I .  
2 4 2 1  
2422  
2 4 2 1  
2424 
N. I .  
N . 1 .  
2421 

N . I .  
N . I .  
2 9 2 9  
2430 
2431 
2 4 3 2  
2 4 3 5  
2 4 3 b  

24 30 
Z Y  39 
2440 
244 I 
N.I .  

z v i a  

z42a  

. .2M 7 - - - - - -- 

2445 
Z4Yb 
N . I .  
N . I .  
211'19 

2450 
24% I 
2 ' I  *I .' 

.T.A-ZZ--lU-I;I T.dt - - l -  OF-. ? -  J-I tJDFX S I N E 1  
44-22 -.4I#-5l It:--(. .)-OF 5 .  ] IIAP 

T.A-Z3 . .NU-S ITE [ RLHOVEO I 
1 A - 2 4 .  l - S I l S  I INCOYPORAIED U l l H  S - S I l C  1 
1A-25-  V-SIIE [- INCONPORAIED WIIH  S-SIIE I 
T4-26 D - S I l E  1 . 1  OF I 1 INDEX AND MAP f REMOVED 1 
LA-. ' l .  bAlU4A .!.I 11. .. C .  IlCIUIoVF.0 1 
T A - 2 8  MAGAZINE AREA - IIA'I C I OF I J INDEX SHEET AND MA? 

T A - W  MAGAZINE AREA - r ABANDONED I 1 
T A - 3 0 '  E L E C l R O N l C S  T E S T  AREA C REMOVE0 1 i 
IA-3C---EAST R E C E I V I N G  YARD [ REMOVED 1 I 
I A - > Z  MED. n E s t A t i c i i  L A U  r nE iqovEo 1 
T A - 3 3  I I P - S I I E  C I OF 2 1 INDEX SHEET 
1 A - 3 3  I !P-SITC C Z OF Z I HAP 
I A r  .'Lk...NEU LABORATORY WAREHOUSE AREA C CANCELLED 1 
TA-15 T E l I - S l l E  [ I OF ? 1 INOCX S I I E E T  
l A k 3 Y  l E N - 5 1 1 E  C Z OF 2 1 MAP 
I A i 3 b  YAPFA S I T E  [ I OF 2 1 INDEX SHEET 
U-lL YAPPA S 1 1 C  [ . Z  Ob' 2 I MAP 
-MAGAZINE AREA--.."C!' . [  I O F - 2  .I INDEX SHEET 

Z " e O U T . E . - I E Y - [ - - C A N C E L L E D  J 
LA-~I9--ANCHO.C&NYOM-SlTC [ I OF 2 1 INDEX SHEET 

LA+L-MAGAZINE..ARLA- ~~c~~ I z OF z 1 n u  

LA-3O-.-..ANCHO.CANYON . S f l E  2 OF 2 1 MAP 
S A 4 G - D F - S  1.TE-[ - C 4 F -  .2--].-.LNDE X SIIEET 
d.A-bC-.OP-S(IE..( 2 OF. 2. 1 HAP 
TA-41 U - S I T E  t I OF 2 1 INDEX SHEET 
TA-41 \ + S I T E  Z OF 2 I MAP 

11 -43  HEALTH RISEARCH LABORAlORY I OF I 1 INDEX AND MAP 
FA-49.. L O S  ANGELES SHOP. [ ABANDONED J 
1A-45'' WD-SITE [ I OF I 1 INDEX AND MAP t REMOVED ] 

TA-Yb U A - S I T E  [ I OF 2 I INDEX SHEET 
1A-Yb U A - S I T E  C 2 OF 2 1 MAP 
TA-47 BR-SITE [SANTA F E  RAILHEAD 1 - I ABANOONEO 1 
TA-4B RADIOCHEHISTRY S I T E  [ I OF 2 1 INDEX SHEET 
TA-40 RAOIOCHEHISTRV S I T E  t 2 OF 2 1 MAP 

r ~ - h z -  INCINEHATOR SITE t I OF I I INDEX AND MAP 

:*-CQ-...F~IJOLES.MESI .SITE I O F  4 1 INDEX SHEET ! 
FA-49-:FRIJOLES MESA S I T E  [ 2 OF Y 1 MAP 
FA-C9- . ,FRIJOLLS MESA S I T E  [ 3 OF 4 1 AREA D E T A I L S  I 

~ ~ ~ P R I . J O L : t S - f l E S A ~ S 1 l E ~ [  Y OF 4 I AREA D E T A I L S  

T A - S O  L I O U I D  DISPOSAL S I T E  C 2 OF 2 1 MAP 
IA-.'GI---.RADIAIION EXPOSURE F A C I L l l Y  C I OF 2 1 INDEX T H E E 1  
T A - 5 t  R A D I A I I O N  EXPOSURE F A C I L l l V  [ 2 OF 2 1 MAP 
T A - 5 2  REACTOR DEVELOPMENT S I T E  t I OF 2 I INDEX SHEET ! 

- - __ - 7.A-SO . -L.IOU I D  -DISPOSAL -S.I-TE.- [--I-.OF-Z-l--I NDLX-SHtE l - - - - - j - -  . 

TA-52 RLACTOR OEVELOPMENT S I T E  [ Z OF 2 1 MAP j 
M-4-3-MESON-.PHVSICS . F A C I L 1 T V . [  I OF 5 ] INOEX SHEET 
IA-5+--..MESON PHVSICS F A C I L I T Y  i? OF 5 1 MAP - WEST 
rA-59 MESON PHYSICS F A C I L I T V  [ 3 OF 5 1 MAP - E A S T  
M-5$--MESON.PHVSICS F A C I L I T Y  [ 4 OF 5 1 flANHJCES - . W E T I  
4 A - 5 1  MESON PHYSICS F A C I L I T Y  I 5 OF 5 I MANl4OLES - E A S I  
I A - l i 4  W L S I L '  UISI 'USAL S I T E  

1 I ,  . f . .  I '. i ---- ....__ - ....... , 

- 8  

2'153 . 
2454 
N.J. 
t l .  I. 
14.1. 

N . I .  . 
11. I .  
2 4 5 b  
N . I .  
11.1. 
N . I .  
N . I .  
2557 

N . I .  
246 I 
24bZ 
24b4 
2 4 5 5  
2567 
2'168 '_  

N . I .  
2U69 
2u70 
2412  
2 4 7 1  , 

2474 
2475 
ZU7b 
2417 

. R . I .  
N . I .  
2479 

2450 

24ao  

z 4 e z  
24.9 3 
zralt 
24a5 

z4e7 
- ziiP'2- - - -. - 

2 4 9 3  , 

249'1 
259s 
249b 
2597 
L S J J  

2491 
2 5 0 0  
250 I 
2512 
i5Oc 

! !.. - .  

N . I .  

240b . 

i .  
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( ("' S ALAMbS SClENTlFlC LABORATORY 
UNlbEWlTV OF CALlFOANlA 

LOS A M O S .  N E W  MEXICO 87544 

OFFICE MEMORANDUM 
'0 A. M. Valentine, H - 1  DATE: ,October 31, 1973 

I 
I 

I 

I 
I 

FROM : C a r l  Buckland, Leader, General Monitoring Section, H-1  
I 

SUBJECT : PARTIAL RESPONSE TO AEC REQUEST FOR WJCLIDE INVENTORY &TA#~ (TO THE 
ATMOSPHERE) , 

I 

I 

SYMBOL : H-1 
I '. 
I ... . 

Bldg. # 

6 

"5  

29 

42 

43 

45 

56 

67 

69 

71 

81 

83 

96 

This first response includes po ten t i a l  sources and atmospheric release 
periods existing prior t o  some of the  f i r s t  stack sampling i n  1967. 
No quantitative data is avai lable  for the potent ia l  sources and release 
periods listed below: I 

I 
Potential  
Release 
Period 

1943- 1953 

1943-1950 

1944-1959 

1944-1956 

1945-1955 

1946-1953 

1944-1963 

1945-1962 

1944-1957 

1950-1955 

1944-1950 

1944- 19 5 5 

1962-1964 

1960-1963 

Common 
Designation 

.D 

H 

HT 

ML 

M 

0 

Sigma 

Potential  Nuclides Released 1 

239Pu, MFP ! 

21Op0, 140- 

Potent ia l  Magnitude 

S ign i f i can t  

Minimal 

Moderate 

O n e  time release 

Moderat e 

Minimal 

Moderate 

Moderate 

Moderate 

238U , 235u 

244-  

23SU 
I 

2 2 2 R n  + d t r s  I 

I 

2 3 8 U  2 3 5 U  232Th, 3 H  
I I 

2 3 E U  Tu 

U 

W 

Y 

'H I 

3ii 

2 3Su 

3H 

2 3 S D  

23!iU 

I 

: Minimal 

: Minimal 
I 
I 

I 

Minimal Z 

M- 1 ' Minimal 

1 Minimal 104 Sheet Metal Shop 
. .. -.- - -_ .. _. - - . . . . _ _  - _. . _ _  ._ .__ . '. 5 J-2 1949- 19 5 7 ' M F P  I Moderate ' 

I 

I 

I 
I 
I 
I 

! very s i g n i f i c a n t  
I 

3 1;. 
1944-1966 

.. . 
9 Mast 



. .... * 

r . .  .. 
' 10/31/73 -2- 

TA- 3 - 
I 

Potential 
Release 
Period Potent ia l  Nuclides Released 

195 6- 1966 'H 

Common 
Bldq. # Designation Potential  Magnitude 

Minimal 
I 

I 

16 VanDeGraaff 

29 CMR 

34 cryogenics 

(laon Stafford o r  John Enders to cover) 5 .  . 

M i n i m a l  

Below MET 

19 5 5-1 9 58 

-1963-1966 

1966 

35 . Press Bldg. 

39 Tech. Shop Minimal 

Significant (one time 
release) 

lQPo 40 Physics BLdg. "1955 

40 Physics Bldg. 1955-1960 

66 Sigma . 1963- 1966 

102 Tech Shops Addi. 1959-1966 

141 R o l l  ,fill 1963-1966 

Minimal 'H 

23sU 2 3 5 ,  
. I  

23SU 23eU 
# 

23eU 

Minimal 

Minimal I 

M4nimal 
I 

I 

M4nhnal 
I 

TA-9 
7 

'H 2 1  LAB Bldg. 1960-1966 

TA-10 
I 

' 'La, trace 

O La,  t race  

O Sr c0ntaminat.e 

O sr contaminate 

! 
I 

Lege  I 

&ge 
I 

I 

I 

Minimal for D-38 i n  
t e h  of C i .  V e r y  
s ignif icant  quant i t ies  
of! tritium 

I 
I 

I 
I 

A t :  l e a s t  two super- 
critical bursts and 
release 

None Firing P t .  3 & 4 1944-1962 

None Firing P t .  1 & 2 1944-1962 

D-38, 'H 

D-38, 'H 

44 Firing P t .  1950-1973 

184 Firing P t .  1960-1973 

TA- 18 - 
235u, MFP 32 Kiva #2 19553-19643 

I TA-20 

21OPo 
I 

Minimal t o  moderate 
I '  

17 Cutoff shack 1946 

TA-21 - 
B i l l  Rcrmero t o  cover. I 



I 

. .  . .- . .  c- 
10/31/73 -3- 

Potent ia l  
Common R e l e a s e  

.dq. # Designation Period 1 Potent ia l  Magnitude Potential  NUclides Released 

TA- 3 2 - 
239313 

I 
I 

! M i n i m a l  
I 
I 

1 Med. Research 1948-19547 
' Lab.  

TA-33 
I 

39Pu 21 Cutoff Bldg . 1960 ; One re lease m i n i m a l  
! 
j Large 'H 86 Lab. Sldg. 19583-1966 
I 

1 very m i n i m a l  
I 

235u 113 H o t  Machine Shop 1960-1965 

TA- 3 5 - 
'~a, ' ~r contaminate 

I '  

! I ModGrate 7 Air F i l t e r  Bldg. 1953-19561 

7 Air F i l t e r  Bldg. 1957?-1966 

2 Lab. Office Sldg. 1958-1966 

z39pu ; Minimal, below MPC 
I 

3 H  j Moderate 

TA-39 - 
2 3 8 U  None Fir ing Pt. 1950-1962 ; M i n i m a l  

I 
1 

I 

TA-41 - 
239pu, 2 4 1 b  4 Lab. Bldg. 1953-1966 : M i n i m a l  

I '  

TA-42 - 
23gPu , .  2 4 l M  

1 
I 

:Minimal 
I 
I 

1 Incinerator Bldg. 1963-1967 

TA-43 - 
2 3 9 P U ,  3I-i 

I 

1 Health Research Lab. 1955-1966 :Minimal 

TA-45 - I 
1 
I 

'Minimal 2 Lab. Bldg. 1950-1965 

TA-46 
_I 

2 3 S U  I .  
Minimal, below MPC 
I 

1 Lab. Bldg. 1960-1967 

5u. 16 Test Bldg. #1 1960-1967 

31 T e s t  Bldg. #2 1960-1967 

Moderate 

Minimal 
I 
1 2 3 5 u  

TA-48 
C_. 

MFP, 239Pu 

, 
I 

. . . . .  . .. .. . . -- . ... . 

I Lab. Bldg. 1958-1966 Minimal, below MPC 
I 



. . .  , 
1 . .  

CcPnmon 
B l d g .  # D e s i g n a t i o n  

1 L i q u i d  D i s p o s a l  
P l a n t  

1 Uhtrex B l d g .  

CB: ed 

Xc: F i l e  

- 
i 

Potential 
R e l e a s e  
Period 

1965-1967 

1965-1966 

.. ... . ._.. .. .... _.- -. ... . . . _. _. . . 

- 4- 

P o t e n t i a l  N u c l i d e s  R e l e a s e d  

TA-50 - 
# 23*Pu# MFP 23SPuI 241- 

. .  . 

TA-52 - 
MFP 

TA-54 
I 

John Enders w i l l  cover. 

. . ... . 

I '  

i 10/31/73 

I 

P o t  entia1 Magnitude 
I 

I 
I 

M i n i m a l  I b e l o w  MPC 
I 
I 

. I  

I 
I I 

Minimal, b e l o w  MPC 
I 

I 

@JJ& 

C a r  B u c k l d n d  
I 

I 

I 

I 

_ _  ._ - 
I 



i 
I 
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LQS ALAMOS SCIENTIFIC LABORATORY 
  UNIVERSITY OF CALIFORNIA 

COS ALAMOS. N E W  MhXlCO 97544 

TO : Harry S. Jordan, H-DO 

OFFICE MEMORANDUM 1 

i 

FROM : Allen M. Valentine, 'H-1 

SUBJECT : NUCLIDE INVENTORY DATA 

.... . . SYMBOL : H-1 

DATE: NOV. 9, 1973 

I 

Attached please find H-1's input to the Nuclide Inventok requested 
by the AEC on October 19; 1973. 
releases a t  the Los Alamos Project Site during the period from 
1943 through 1972 and is presented i n  two (21 attachments as follows: 

Our input covers atmospheric 

Attachment 1: Summary of Nuclide Inventory Released to the Atmosphere. 

Attachment 2: Supplemental D a t a  and Qualifications Regkding Ncclize 
Inventory. 

If you have questions or need more information please contact me. 

k / e h  
Allen M .-Valentine 

Attachments: 2 

X c  w/attachs: 
J. E. Dumrmer, H-1 
L. J.  Johnson, €1-8 
.File (31 

. - . . ... . . . . . __ __-_ - . . . . . . . . . .. . _.. -. _. . . ... ... 

I 

' I  

, '  . . _. . . .. -. . . . - . . .. 
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Attachment 1 

'. . 

Summary of Nuclide Inventory 
Released to the Atmosphere 

Los Alamos Project Site 1943-1972 

(1) I 
I 

I 

OFFSITE ATMOSPHERE RELEASES -- 
Cumulative Total Decayed To 

December 31, 1972 (Ci) 
r -  

Nuclide Total (Ci) 

238Pu (5) 

141,108 

0.55 

0 . 086 

0 . 005 

0.056 

119,852 

' 0.006 

I '0.086 

; 0.005 

I : 0.056 

1.24 ' 1.24 239Pu (6) 

(l)Refer to Attachment 2 for supplemental data and qualifications regarding the 

basis  for.and accuracy of these Cata. 

(*)Mixed.-fission products with an assumed. four (4) month decay at the time of 

release . Primary biologically significant nuclides are Sr: and 7Cs. 

(3)Urdrrm nominally enriched to 93% 235U. 

(4) Natural and/or depleted uranium containing 34U, %, and 3 *U . 
I 

' I  

(5)Is0t0pic composition nominally 80% 238Pu, 16.3% 239Pu, 3.0% 240Pu, 0.6% 241Pu, 

and 0.1% 242Pu. 

(6) Plutonium used in weapon development programs with naminal is.otopic composition 

of <0.01% 238Pu, 94.5% 239Pu, 5% 240Pu, 0.5% 241Pu with a varying 2'1Am content. 

. __  _. . . . .. _ .  _ _  _. .. _.  . ._ . . . . . .. 



supp1em nt 

.. 

Attachment 2 

1 Data and Qualific 

I .  

t ions  Regarding 
Nuclide Inventory Released t o  the Atmosphere i 

Los Alamos Project Site 1943-1972 
I 

Nuclide inventory quant i t ies  reported i n  Attachment 1 represent those releases 
that have been documented as the r e su l t  of established stack sampling progralas; 
hence, it represents only a p a r t i a l  inventory. 
programs during the ear ly  times and the conduct of uncontainedtesting programs 
involving radionuclides prevented tha preparation of a complete nuclide inventory. 
Neither was it possible t o  quantify by spec i f i c  nuclide data involving plutonil=l, 
uranium, and f i s s ion  product nuclides. 

Inventories of 'I-, a%, '311, '33xe, 135xe, a c i  "+"~a w e r e  not attempted 
since they are not long-lived biological s ign i f icant  nuclides. ,From the a v a i l a l e  
data it w a s  not possible to quantify the w a n t i t y  of 241An, released along with the 
239Pu ident i f ied i n  Attachment 1; hence, the  239Pu includes the' 24125m associated 
with the  plutonium a t  the time it w a s  released to the atmosphere. This is also 
true for other alpha emitters handled concurrently with plutonium, i .e . ,  244Cm, 
Th na t ,  R a ,  233U, and 210Po. 

In  general, the  nuclide inventory covers releases during the  period from 1948 
through 1972 fo r  plutonium, 1961 through 1972 for: mixed f iss ion '  roducts, a d  
1967 through 1972 for other  radionuclides such as 235U, and, 

The absence of stack sampling 

g38"0 
I 

To allow an ' independent evaluation of the  completeness of t he  nuclide inventory, 
w e  are providing the  following tabulations of facilities and miscellaneous re lease  
souzces. 
provides the approximate time periods during which stack samplhg progr.am da ta  
were available for reporting i n  the nuclide inventory. 

The  column headed "Period Reported in  Nuclide Inventory" in T a b l e  1 

-- 
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. .  

Table 1 

Facilities Which Represented Sources 
for Atmospheric Release of Radionuclides 

(1943-1972) 

Area/Bldg . Potential Potential Period Reported 
. . .  . -  

No. Nomenclature ' Nuclides Released Release Period in Nuclide Inventory 

TA-1-6 

TA-1-26 

TA-1-29 

TA-1-42 

TA-1-43 

TA-1-45 

TA-1-56 

TA-1-67 

TA-1-69 

TA- 1 - 7 1 
TA-1-81 

TA-1-83 

TA-1-96 

. . . . . - . - 

TA-1-104 

~ ~ - i - i i 5  

Building D 239Pu 1943-1953 None - 
Building H 210~0,140~, 1943-1950 None 

I 1944-1959 None 
Building ET 23SU 238u 

Building ML 244cm 1944-1956 None 

1945-1955 ' None Building M 

Building 0 22Rn+dtrs 1946-1953 None 

1444-1963 None 

2 35u 

235 238 232Th83H 
Sigma u8  

Building TU . 

Building U 

Building W 

Building Y 

Building 2 '  

Building M-1 

Metal Shop . 

Uuilding 5-2 

. . - - . - . . -  

238; 

3€l 

3H 

235u 

3H 

23SU 

235" 

MFP 

. . . - . - - - _ 

. .  

1945-1962 None 

1944-1957 None 

1950-1955 None , 

1944-1950 None 

1944-1955 None 

None 

1960-1963 None 

1949-1957 Nono 

. - . .. - - .. - . . ~ . _ _  _ _ _ _  _ _  _ .  _ _ - - - _ _  - - - . -  . . .  

1962-1964 



?uea/Bldg . 
No. Nomenclature 

Potential 
Nuclides Released 

Potential Period Reported 
Release Period in Nuclide Inventory 

TA-2-9 Mast . 41Ar 13%e 135Xe ,"Rb ' 1944-1972 1967-1972 

TA- 3 - 16 Van de Graaff 3H 1956-1972 None 

. 238pu8239pu0235u 23eU 
TA- 3 - 29 CMR 0 1952-1972 1952-1972 

1961-1972 ' 1961-1972 TA-3-29 CMR . Ml?P 

TA- 3- 29 CMR 3H 

TA-3 - 3 4 Cryogenics 3H 

TA-3-35 

TA-3-39 

TA-3-40 

TA- 3- 4 0 

TA-3-66 

TA- 3 - 10 2 
TA- 3 -14 1 

TA-9-21 . - - .  ~ . . .  

TA- 18- 3 2 

TA-20-17 

TA- 2 1- 2 

TA- 2 1-3 

235u Press Building 

Tech Shop 46sc 'Om 

Physics Building 210Po 

Physics Building 3H 
235 *23eU 

235 238" 
Sigma u 0  

Shops Addition u 0  

238,, Roll Mill 

Kiva #2 235U0MFF 

21Op0 Cutoff Shack 

Laboratory Building . 23gPu 

235 244- Laboratory Building 238Pu#239Pu# u, 

195 2-197 2 None 

1955-1958 None 

1963-1972 

1966 

%1955 

1955-1960 

1963-1972 

1959-1972 

1963-1972 

1960-1966 

$1955-1964 

~ . - . . - . . . - . . . . - 

1946 ' 

194 5-1972 

1945-1972 

1967-1972. 

None 

None 

None 

None 

None 

1967-1972 

. .... . .  
None 

None 

None 

1948-1972 

1948-1972 

-1 



. .  
Arei/Bldg. 

NO. Nomenclature 
Poten t ia l  

Nuclides Released 
Po ten t i a l  Period Reported 

Release Period i n  Nuclide Inventory 

TA-21-4 

TA-21-4 

TA- 2 1- 5 

TA- 2 1-5 

TA- 21- 12  

TA- 2 1- 20 

TA- 2 1- 21  

TA- 2 1- 3 3 

TA- 2 1 - 3 5 

TA-21-61 

TA-21-146 

~~ ~~ 

Laboratory Building 

Laboratory Building 

Laboratory Building 

Laboratory Building 

Laboratory Building 

F i l t e r  Building 

Laundry 

Vault 

Waste Treatment Lab 

Waste Disposal Lab 

Laboratory Building 

F i l t e r  Building 

3H 

238Pu#239Pu# 23SU 

MFP 

23gPu 233u 

235 244- 

235 238 21OP0 

235 233" 

239Puf 08 

239Pu, I], u# 

238pu#239pu# u #  

2 3 9 ~ u ,  

mu 238 244- 
f u 8  

235u' 

238Pu f 239P% 235 u f 244- 

'U951-1966 

1 94 5 - 1 9'P 2 

1962-1972 

1945-1972 

196 5-197 2 

1945-1972 

1945-1962 

1945-1972 

1945-1961 

1952-1968 

1961-1969 

1959-1972 

None 

1948-1972 

1962-197 2 

194 0-1 972 

,1965-1972 

194 8-197 2 

None 

1972 

None 

None 

None 

1959-1972 

TA- 21- 150 Fuel Services Bldg. 2% * 239Pu 1965-1972 1965-1972 

- _ _  . . .. .  

TA-2 1 - 1 5 3 F i l t e r  Building 210P0 235U ,227AC ,Th 194 5-1970 None 

TA-2 1-155 Furnace Building 19G 1-1972 1961-1972 

TA- 21-209 Chemistry Bldg. u,  1965-1972 None . 

235* 

235 238u,Th 

TA- 2 1- 2 57 Waste Disposal P l a n t  238pu 239pu # 235 u # 241m 19G7-1972 1970-1972 



.. .. . . * .  , .  

! 

Pot en tial Period Reported 
. .  j . .  

Ared/Bldg. Potential 
40. Nomenclature . , Nucllqes Released Release Period in Nuclide Inventory 

%1948-1954 None 

TA-33-21 Cutoff Building 239Pu 1960 None 

TA- 3 2- 1 Medical Research Lab 2?9PU 

1967-1972 

TA-3!3-113 Hot Machine Shop 1960-1965 None -. 

TA-i5-7 Filter Building 140L€l, 90sr Q1953-1956 None 

i 
TA-33-86 I HP Lab Building 3H 'U958-1972 

23SU 

TA-3'5-7 Filter Building 239Pu 1957-1972 1967-1972 

TA- 35 - 2 

TA-4'1-4 

TA-42-1 

TA-43-1 

TA- 4 5- 2 

TA-46-1 

Lab/Office mildiag 3H 

Lab Building 239pu, 241Am 

Health Research Lab 239Pu,3H 

Lab Building 239Pu, 90s, 

233pu, 241- Incinerator Bldg. 

235" Lab Building 

TA-46-16 Test Bldg. #I 23Su 

235 
. . u  _ _ _  - - - -  

39Pu ,MFP 

. TA-50-1 Liquid Waste Disposal 238Pu,239P*,241Arn,MFP 
Plant 

TA-52-1 UIII'REX Rcilctor MFP 

1958-1972 1967-1972 

1953-1972 1967-1972 

1963-1967 None 

1955-1972 197 2 

1950-1965 None 

1960-1967 None 

None 
- - - 

None 

1967-1972 

1965-1972 . 1967-1972 

196 5-1970 196 7-1 970 



Table 2 

i Miscellaneous Planned Releases of . 

Radionuclides to the Atmosphere 
(1943-1972) 

2. 

Uncontained explosive tests involving depleted uranium b d  tritiuj have 
been conducted a t  TA-15-R S i t e  since 1952. 
as to t he  quantity of depleted uranium and tritium involved were retr ieve3 
for the period from 1967-1972. During t h i s  s ix  ( 6 )  year period, a total 
of 4.84 Ci (9680 kg) of ecplcted uranhm and 28,168 Ci of tritium w e r e  
detonated a t  or near ground level.  
i n  the nuclide inventory since a large fraction'of the sotla1 was gro52"ly 
released to the atmosphere. 
-La iavenwry since a la rge  undetermined quant i ty  remained at the  site 
as ground contamination. 

Records t h a t  provided data 

The 28,168 C i  of tritium were incluead 

Tbc 4.54 2i c? *xaaar;li were not included in 

Uncontained explosive t e s t s  involving radiolanthanum ( ''(OLa wi?A trace 
quant i t ies  of 90Sr as an' unrranted impurity) w e r e  conducted 2 t  firhg 
points a t  TA-IO during the period from 1944 to 1962. Tl$ese tests were 
part of the  Ma Program and involvad the detonation of scvaral tkoucmd 
curies of ,140La and dn undetedned trace quant i ty  of "Sr. Neitker of 
thc quant i t ies  are included i n  the nuclide inventory since "OLa is 20'; 
biologically s ign i f icant  and the  q u a t i t y  of ''Sr is unk$owa. The site 
was commonly called "Bayu Canyon" and It has been decontmimlad an8 
decomissioned. 

___.... . .... . .. . . .. . . ... . . ...-.. . . . . 
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T a b l e  2 

i Miscellaneous Planned Releases of .: 
Radionuclides t o  the Atmosphere 

(1943-1972) 

1. Uncontained explosive tests involving depleted vranium '&d t r i t i u i a  have 
been conducted a t  TA-15-R S i t e  since 1952. 
as to the  quantity of depleted uranium and t r i t i u m  involved were retrievai 
for the period from 1967-1972. During this s i x  ( 5 )  year period, a total 
of 4.84 C i  (9680 kg) of depleted uranirun and 28,168 C i  of tritium were 
detonated at or near ground level. 
ia the nucliao izveatory since a large f rac t ion  of the iota1 war 9robzbly 
released to the atmosghere. 
the inventory since a large undetermined quantity remained a t  the site 
as ground contamination. . I 

Uncontaincd explosive tests involving riLdiolathanW ( 'li.OLa w i t h  trace 
quant i t ies  of ' 9 0 ~ r  as an unvantcit inpurity) w e r e '  coduci,ea at firing 
points a t  TA-10 during the period from 1944 to 1962. These tests were 
part of the RaLa Program and involved the detonation of &varzi tkousen& 
curies of 140La and an undetermined trace quantity of 'OSr. Neitker of 
the quant i t ies  are included i n  the nuclide inventory sfnee 140La is no'; 
biologically significant: and the quazzti'iy of "Sr i s  unknown.. The site 
was commonly called "Day0 Canyon" and It ha5 been decont&ninztcd and 
decommissioned. I 

Records. t h a t  provided da ta  

The 28,168 Ci of tritiun were inc lu lad  

The 4.84 C i  of uranium w e r e  not  include6 i n  

1 

2. 

. 

I 

. .  ... . . . . . _. . - ..... - . .  
. - .... . 

I 
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OFFICE MEMORANDU A I ;  
TO : I-I. C. Donnelly, Manager, ALO DATE: November 13, 1373 

'k .-ti - : H. Jack BI,aqkwcll, Manager LAAO 

F Ram I 

In response to your TWY dated October 17 and letter from 

LAAO dated October 19, 1973, requesting nuclide izwedprry data, 

the attached is submitted in t k -2 .  suggested Zormat. 

It must be stressed that the numbers are not at a high level 

The best possible estimates or extrapolations have of accuracy. 

-.  been established from available data. Considerable work (=Jan- 

years) would 5 e  required to thoroughly investigate past rico3qd.r. 

to establish better numbers. , 

, 

, 



c f 
NUCLIDE INVEVTORY 3. . . . .....,. . . .... . DATA 

Activity 
B As Released 
I Cumulative Total 

OFFSITE (Curies) ' 

I. Atmosphere (1). 

=H 
MFP 

. 235u (3) 

238U ( 4 )  

140,000 

0.'55 

0 .086  

0.005 

Activity 
' Corrected 
I For Decay 

(Curies) 

I 

I 

! 120,000 
I 

0.006'  

0 .086 

0 .003  

I 

0.056 0.056 

1.2 1.2 

Notes: 
I 

('1) Total stack effluent assumed to leave boundary, i l  e. , no 
estimate made of material deposited on ground within site 
boundary. 

( a  ) Mixed fission products with assumed' four (4) months' decay 
time at time of release. . Primary biologically sigrliiicaEt 
nuclides are ' O S r  and 13' Cs. 

( 3) Uranium nominally enriched to 9370 23s U. 
( c  ) - and238U. 

. 
I 

I 

Natural and/or depleted uranium containing 2 3 4  U, i ' u,  

( 5 )  Isotopic compos%tion nonniaal>j~~ 
240P~ - 3.0%; 2 4 1 P ~ ~  - 0.6%; 

38 'Pa - 8070; 39.Pi - 16. 3?a; 
PU - 0.  1%. 

' 

(6  ) Plutonixm used in weapons dcvclopment pxogr ams: with 
nominal isotopic composition a 38 PU - <o. o 1%; a 38 Pu - 94.3%; 
240Pu- 5%; 241Pu - 0.570'0; 241Am - variable.. 

II. Surface Streams 0 0 

1LI. Ground Water 0 I 0 

IV. Burial Grounds I 0 0 

. ._ . .. . .- .. . - ...... 



OFFSITE (cont. ) 

c -2- 

V. Soil 
(Predominantly sediment 
in Canyon bottoms) 
238p, 

239pu 

3H 
' O S r  

89 S r  

Activity Activity 
As Released Corrected - For Decay . 

(Curies ) : (Curies)'  
Cumulative Total 

. .  

. .  

( 1 )  0.003 
I 0. 17 -- 

21, ! 

0. 16 -- 
I .  

0 -- 
Note: - 

., (1 ) Radioactivity originally discha.rged onsite. only. 

VI. Other None I 

ONSITE 

I. 

II. 

m. 

Evaporation Ponds 

Seepage 'ponds, trenches 

Covered absorption beds 
pu ( 1 )  

8sSr 

Not used at LASL. 

Not used at LA:SL. 

10 10 

0.35 0 

2 . 9  0 

0.03 I 0.02 

1.4 2.5 

) Thc LASL did not discharge ally substantial quantities' of 
23*Pu until 1967. No routinc analyses were madc to dif- 

ferentiate between 238Pu and 23'A1 until 1971. At this! 
time about 80% of the plutonit- activity was attributed to 
238Pu. This percentage has continucd to increase and : 
.,238.Pu. .no-Jv.acr,ounts for .about 9S7; of the total plutoniunl.-- -.- . 
activity. 

. 



' I  

a .  

- 

c 

ONSITE '(cont. 1 

IV. Burial Grounds 

jH 
22 Na 

.=Oco 

90Sr 

= 37 cs 
'40 Sa-La 

-3 -  r 
Activity 

A s  Released 
Cumulative Total 

(Curies) 

129,000 

268 

283 

55 

"7 

6,000 

2 

1,000 

8 

1 

10 

19 

3,480 

4,500 

2,160 

Ac tivibf 
Corrected 

' ,For Decay 
(Curi e s 1 

100,000 

86 

249 . -  
41 

6 

0 L 

! . _  

0 

I 0 '  
. :  

I ' 0  

1 

10 

j ' 19 
: 3,480 

. 2,660 

I 

Z J O  

Records indicate the' pxcscncc of such other radionuclide5 
as Lc7 Pm, lS2 Eu, 37 Np, '' Cm, and 52 Cf in unspecified, 
but undoubtedly low quantities. 

Notes: 

(1 ) .  Quantity estimates derived from accountability records 
which cover the period 1952-1972. 
for materials buried prior to 1952. 

( 2  ) All  other radionuclide estimates were taken from LASL 
Waste Management records beginning with 1960. 
estimates for these materials are available for burials 
made prior to 1960. 
IA - Induced activity; MFP - Mixcd f iss ion products.] 

No allowance is made . 

No 

. -. . . . . .. .. . . . .. . . . . . . . . 

(3) 

I 

. _ _  ... 
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1 

ONSITE (cont. 1 

V. Soil 
(Predominantly sediment 
in Canyon bottoms) 
338- 

2=9Pu 

=H 
=OSr 

Sr 

-4- : cc 
Activity 

A s  Released 
Cumulative Total 

(Curics) 

' Activity 
: corrected 
. For Decay 
, (Curies) 

. ,  

- 0 4 0  

-038 
50. (2  1 

0.29  

2.4 0 

Notes: 

( 1 ) Radioactivity discharged originally onsite. Radioactivity 
remaining onsite is corrected for decay 'and/or tramfer 
to offsite. 

(a ) Tritium not corrected for evaporation. Number represents 
maximum value. , 

VI. Others. None 

I 
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. LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 
LOS . :  AUMOS.  N E W  MEXICO 

II 

. ROU!F!WE AIR TESTS; On 5/4/64, at Shop 15, hptuniuap was W e d  and vorked, Bn 
air 8-10 was taken durirsg .tbs operation and the r e d t  was 49.0 d/*3. 

On 5/7/64, at the Press h U d i a g ,  am eight hmr rautins a h  teeat result at 
station 82 in mom #la uae 214.0 d/q/M3. 

On 5/8/64, at the Press Buildimg, an eight hsur ruutigq air bit remlt at 
station #2 I n  room #lo4 was 101.0 d/dM3. 

' 

There ~ 8 8 ~ 1 8  t o  be no reasenable explinartion for q of the aboia high edr CdllLltS. 
However, it was recenOly noticed that the exhaut flew through t b  exhaust 
plenum of these tvo rooms i s  below pru whiah w d d  indicate tht the filters 
need tie be changed. A work srder h e  been writtea t e  tbis effeot, 

I 



ROUTINE AIR TESTS: On 9/2 64, at Shop 13, an eight hour rout6 air t e a t  result 
at Station #ll -8 94.0 d / 40. 
The 
h d  011 a vmrtlcal mill. The mill operator wore a half mask reseirator during tbe 
operation. Nose swipes were not %&en, 

sampler a% th i s  station vaa aperatlon while thorium plahs  were m c b  

SPECIAL AIR Tl3W.S: No special air teats were taken this period.; 

I 

CONTArQNATEI) ACCIUENTS AND/OR IXCIDENTS : No contamhated accidents or incidents 
were reported this period. 

NOSE SWIPES: aoer toleranoe moe svipes m e  reported this pe-~a. 

OVLR TOLLRANGE FIUJI BADGES: No over tolerance film badges werq &x~rted t h i s  
period 

HAND COUNTS: No hand counts were recorded this period. 

Orig: D e a n  D. M e y e r  thru 
(1) Charles Blackwell 
(2) C a r l  Buckland 

cc:  H-1 f i l e ,  Sigma TA-3 
_,.._..' .... . . '  . .  . ..:*9;.._,. :; . '  

. . .  . .  I 
' +:4 . . -  . i.. . . .. . ..: I 

I 



hELKLY REPORT FitOiJI SIGM CO!@IpLEX Reviewed/La b Counsel 
Publicly Releasable 4 \ 0' ' Prom: $h$/@ Thru: 8/24,/69 ( 1  

Submitted by: Jack #ichard. H-1 Date: 8/27/% 

ROUTIhX AXH TESTS: On Aug. 18, 1969, a t  the Press h i l d i n g ,  eight haw routine air 
test resu l t s  were as follows: Room #lob, Station #l was 195.0 d/mm. 

S t a t i m  #2 waa 210.C a/&. 
Station #4 was 222.0 d/mm. 

Room #lor, Station #l WBB 73.0 d/&. 
All of these high air  counts are the resu l t  of inadequate exhaust,flaw in room #lo& 
Operators routinely wear respirators  uhen loading and unloading fuel element fixtures. 

S P E C I A L  A I R  TESTS: 

No special air t e s t s  were reported t h i s  period. 

CONTAAINATEL) ACCIUENTS AND/OR INCIDENTS : A cantaminathn incident: report  concerning 
a depleted uranium fire in  the TL3, SM-lCQ area on Bug. 21, 1969 i a  attached. 
* :: ,;.*.:; , 
% .  - ... ., 

NOSE SWIPES: NO over tolerance nose swipes were reported this p e r i d .  

OVER TOURANCE FILM BADGES: No over tolerance film badges were reported t h i s  period. 

I 

HAND C O U K S :  l o  hand caunta were recded this period. 

Orig: Dean L). I4eyer thru 
(1) C h a r l e s  B l a c k w e l l  
(2) C a r l  Buckland 

cc: H-1 f i l e ,  Sigma TA-3 

I 

I 



4 
.,I 

.-A 

Submitted by: Jack Richard. H-1 Date : 11/26/69 

ROUTINE AIH TESTS: On U./l7/69, a t  the ?reas building, an eight haur r m t i n e  a i r  
t e s t  result a t  s ta t ion #2 i n  r o o m  104 was 111.0 d/m/m, PI fue l  e l e b n t  processing 
fixture was cleaned near this stat ion,  Some dust aparently escaped' the exhaust 
f a c i l i t y  . 
On 11/20/69, a t  Sigma building, an eight hour routine air t e s t  r e d t  a t  s t a t ion  
#l i n  room B-107 was 133.0 d/q/M3. Probably due t o  lack of exhaust' as  r e s u l t  of a 
broken be l t  a t  exhaust fan, 
Two high a i r  cuunts a t  Shop 15 on 11/20/69, Have received no information on these, 
S P E C I A L  AIR TESTS: 

No special  a i r  t e s t s  were reported t h i s  period. 

CONT.Ai4INATEU ACCIDENTS AND/OR INCIDENTS: 

No contaminated accidents or incidents were reported t h i s  period, 
! 

*(.ss 

NOSE SWIPES: 

No over tolerance nose swipes were reported t h i s  period. I 

OVm TOLERANCE FIU4 BAUGES: 

! 
No over tolerance f i l m  badges were repmted this period, 

HAND c0u:JTs: 

No hand cowits were recorded t h i s  period. 

Orig: Dean I). Meyer thru 
(1) C h a r l e s  B l a c k w e l l  
(2) C a r l  Buckland 

cc: H-1 f i l e ,  Sigma TA-3 

I 



Submitted b y  Jack Richard. H-1 Date L/1'5 /70 

ROUTINE A i R  TESTS: On April 7, 1970, a t  SM-66, a one arid one-hlf hour routine a i r  
. test  result a t  X-1 'furnace i n  room B-101 was 187.0 d/m/M3. 

An enriched uranium casting was removed from t h i s  furnace during thgs period. There is 
no exhaust f a c i l i t y  a t  the furnace however operators routinely weer,and were wearing 
respirators  du3ing t h i s  operation. 

SPECIAL A I R  TESTS: No special  a i r  te ts t  were reported t h i s  period. 

CONTAM I NATED ACC I DENTS AND/OR I NC I DENTS : ' No contaminated accidents or incidents were 
reported t h i s  period. The attached contamination incident report s h k l d  have been 
included with l a s t  weeks weekly report  .however, it was.not ready in:time. 

NOSE SWIPES: No over tolerance nose swipes were reported t h i s  period. 

OVER TOLERANCE FILM BADGES: No.over tolerance f i b  badges were repol'ted this! period. 

HAND COUNTS: No hand counts were recorded t h i s  period. 

Orjg: Dean D. Meysr t h r u  
( 1 )  C. D. Blackwell, H-1 
( 2 )  C a r l  Buckland, H-1 

cc:  H-1 File, Sigma TA-3 



Submitted by  Jack Richard. H-1 Date 5/7/70 

. ROUTINE A I R  TESTS: On A p r i l  1, 1970, a t  SIC35, an ei$ht hour routine air t e s t  r e s u l t  
a t  s ta t ion  #4 OQLS in  room lo4 was 148.0 d/n/’f3. 
The exhaust system was off for about five hours because of ruptured f i l t e r s  i n  the 
plenum. During th i s  period, sone railtine work continued which involved loading and un- 
loa&ng fuel element f ixtures  - usually, a very dusty operatim. I: had specif ical ly  
advised that no dust producing operstions should be done while the :mnt i la t ion  was off. 
Operators did not wear respirators. 
SPECIAL A I R  TESTS: No special air t e s t s  were reported t i i s  period. j 

‘ I  

CONTAM I NATED ACC IDENTS AND/OR I NC I DENTS : No contaminated accidents or incidents were 
reported t h i s  period. 

I 

I 

NOSE SWIPES:  NO over tolerance nose suipes were reported t’nis period. 

OVER TOLERANCE FILM BADGES: No over tolerance f i l n  badges were reported t h i s  p.::riod. 

HAND COUNTS: No hand couslts were recorded t n i s  period. 
I 

O r i g :  Dean D. Meysr thru 
( 1 )  C. D .  Blackwell, H-1  
( 2 )  Carl Buckland, H - 1  

cc: H-1 File, Sigma TA-3 

I 

I 
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D/Win RECOUNT (ANY PERTINEhT DATA) 



DATE 

D/M-Ms 
FILTER TOTAL ’ COUNT 
TYPE $ D/Min RECOUNT 

REMARKS 
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REMARKS 

(ANY PERTINENT DATA) 
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RE MARKS 
(ANY PERTINENT DATA) 
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1 ,  . . .  8 .  . : '  

23 ( I  

.. , 
.. 

I .  . I .  . 1 ,  

24 

* I  -1 

.I 
25 ,. 

BUILDING 5 A { - -  /fig ROOM xHz/- .  /I 
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FILTER 
TYPE 

i i  r f  

.. t r  
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(ANY PERTINENT DATA) 

C.' /-- * I  I -  

. i , 
-.._ 

.I. 

P - 7  

.- 



TIME D/M& 
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SAMPLE I@/Mln. FILTER 
TYPE SAMPLER TYPE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 
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(ANY PERTINENT DATA) 

I 

/.,- 

j i ,  - v q  



---.-' / . - - :  '//AREA -A 
AIR SAKPLING LOG SHEE 

I I I I 
TIME 

TEST START SAMPLE Ma/Min. FILTER TOTAL 
DATE STOP TYPE SAMPLER TYPE M9 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 - 
, A ? C I  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21  

22 

25 

. . .. . . . . . 

COUNT RE MARKS 
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(ANY PERTINENT DATA) 

I '  

t ,  

*. 

! 

'I 

:. I 

'. ! 



D/M-M~ 
COUNT 

D/Min RECOUNT 
REMARKS - 

(ANY PERTINENT DATA) 



REAMARKS 
(ANY PERTINENT DATA) 



1 

2 

3 

4 

5 

6 :  

7 

8 

9 

10 

11 

@---a 

12 

13 

14 

15 

16 

17 

18 

'19 

20 

21 

22 

..- 



-<?. A I R  SANSLING LOG SHEETi. 

\ *  

!; 

23 \s 

. '..\ .. \ 
I .  

24 

..a: 

,: . 
. :.. . .- 

25 

&' !,I,/ AREA ,r /]  . 1 L, 
SAMPLE MS/Min. FILTER TOTAL 

TYPE SAMPLER TYPE 

D/M-M~ 
COUNT 

D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 



I -- I I 8 1  I I 

TOTAL 
M3 
- 
-I C') 
'i. / 

' 1  

:.! ' 

' I  

- 
'Q 

'. \ 

D/M-I@ 
COUNT 

RECOUNT 
REMARKS . 

(ANY PERTINENT DATA) 



I 
1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

11 

' ,**?A) 
12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

TIME 
TEST START SAMPLE MS/Min. FILTER 
DATE mop TYPE SAMPLER TYPE 

TOTAL 
h@ 

T 

' :  

D/M-M~ 
COUNT 

D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 



REMARKS 
(AhT PERTINENT DATA) 



D/Mln 
REMARKS 

(ANY PERTINENT DATA) 

D / M - M ~  
COUNT 

RECOUNT 







AIR SA1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

$%::j 

12 

13 

14 

15 

16 

17 

18 . 

19' 

20 

21 

22 

TIME 
TEST START SAMF'LE Ma/Min. FILTER 
DATE STOP TYPE SAMPLER TYPE 

1 . . ;  . .  ' I  
. .. 1. 

\ v 
. .  . I  

'\.! 
'; I. I 
. .  \I 
. '. \.i 

TOTAL 
d 

' ! .  

* !  

I 

' I  

D/M-M¶ I COUNT 1 
D/Mh RECOUNT 

REMARKS 
(AhT PERTINENT DATA) 



TIME 
TEST TEST START'  SAMPLE 
NO. DATE ' STOP TYPE 

D / M - M ~  1 COUNT 1 
D/Min RECOUNT 

M'/Min. 'FILTER TOTAL 
SAMPLER TYPE M3 

RE MARKS 
(ANY PERTINENT DATA) 



1 

2 

3 

4 

5 

6 

7 

8 

9 



._ 7 AIR SAKPLING LOG SHEET L- 

I I I I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

11 

22 

TIME 
TEST START SAMPLE Ma/Min. FILTER TOTAL 
DATE 1 STOP 1 , TYPE 1 SAMPLER 1 TYPE I Ma 

BUI 

D/Min 

J(  . .  

D/M-M~ 
COUNT 

RECOUNT 
RE MARKS 

(ANY PERTINENT DATA) 



1 

2 

3 

4 

5 

6 

7 

8 

, 9  

10 

11 

+....j-L) 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1  

22 





AIR SAlYrPLING LOG SHEE 

~ 

M3/Min. 
SAMPLER 

TEST START SAMPLE I y(? I DATE I STOP I TYPE 

D/hl-Ma 
FLLTER TOTAL. COUNT 

D/Min RECOUNT TYPE 
REMARKS 

(ANY PERTINENT DATA) 



D / M ~  
TOTAL 1 1 COUNT 1 REMARKS 

D/Min RECOUNT (ANY PERTINENT DATA) 









D/M-M~ 1 COUNT 1 
D/Min RECOUNT 

REMARKS 
(ANY PERTINENT DATA) 



I '  

RE MARKS 
(ANY PERTINENT DATA) 



IAREA 

D / M ~  
' I COUNT I 

D/Min RECOUNT 
Ms/Min. 

SAMPLER 
REMARKS 

(ANY PERTINENT DATA) 
FILTER 
TYPE 

TOTAL 
MJ 

i I 

i \ . 

'I 

'I 

' 5  

'\ 

' I  A 
'\ 
'! 
'! 

' I  

1. I, ** ! 

'I 

'..j '.\ 

'i 
.?, 
\! 



. .  ... 



f 

i 



AIR .SAMPLING LOG SHEET'/-/ ,3, q( AREA 
I I I I 

TIME 
TEST START SANlPLE MS/Min. FILTER TOTAL 
DATE STOP TYPE SAMPLER TYPE MJ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

. .  

12 

1s 

14 

15 

16 

17 

18 

19 

20 

21 

22 ' 

D/M-M~ 
COUNT 

D/Min RECOUNT 
RE MARKS 

(ANY PERTINENT DATA) 



1 

2 

3 

4 

5 

6 

7 .  

8 

. 9  

10 

11 
. . ... . ..- 

16 

17 

TIME 
TEST START SAMPLE Ma/,Wn. 
DATE STOP TYPE SAMPLER 

- i  

k -2 BUILDING .'\ /<: _ .  2 ROOM .-J 

D / M - M ~  
FILTER TOTAL COUNT REMARKS 

3 D/Mln RECOUNT (ANY PERTINENT DATA) TYPE 



i 

TEST 
NO. 

I 

TIME . 
TEST START SAMPLE Ma/Min. 
DATE STOP TYPE SAMPLER 

I 

/ . I  

\ ,  i 
2 : I  .. ... ! 

FILTER 
TYPE 

' I  

' !  . 

'\ i. 

'I 

T O T t L  I 1 COUNT 1 REMARKS 
D/Min' RECOUNT (ANY PERTINENT DATA) 



D/M-MS 
COUNT 

D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 



AIR SAiViPLING LOG SHEET# ---+ 
1 

I - -2 '  

3 

4 

5 

' 6  

7 

8 

9 

10 

11 
.. - 

12 

13 

14 

15 

16 

17 

18 

19 . 

20 

21 

22 

TEST 
DATE 

TIME 
START 
STOP 

I 

I f \  I 

t--l * '. 

$, v,! AREA ,7-:/! - . 

SAMPLE MS/Wn. FILTER 
TYPE SAMPLER TYPE 

'i 1-1 
"S }-I . \i 

. .  '\ - 1-1 '? 

\ 1-1 " 

I f  l- 
' i  I 

D/M-MJ 
TOTAL 1 1 COUNT 1 
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REMARKS . 
(ANY PERTINENT DATA) 



TEST TEST START SAMPLE ;M'/,w~. FILTER TOTAL I NO. I DATE I STOP I TYPE 1 SAMPLER I TYPE I Ms 

, 

D/Min 
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I 

AREA 

D / M ~  
TOTALI 1 COUNT I RE MARK8 
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8 

9 

10 

11 

TIME 
START SAMPLE Id/Min. FILTER TOTAL 
STOP TYPE SAMPLER TYPE 3 

- %  . I' 
BUILDING /$ f  - 16 

I I P I 
RE MARKS 

(ANY PERTINENT DATA) 



 LING  LOG^ SHEEI~ .& &%,> , "-& c-' 1 j AREA - 

TEST TEST START SAMPLE M3/Min. 
DATE STOP TYPE SAMPLER. 

I r 

TOTAL COUNT 
F R  I .fi 1 D/Mh I RECOUNT 1 RE MARKS 

(ANY PERTINENT DATA) 



TIME D/M-M' 
TEST START SAMPLE M1/M.in. FILTER TOTAL COUNT 
DATE I STOP 1 TYPE 1 SAMPLER 1 TYPE 1 !d I D/Mln ' 1 RECOUNT 

1 

2 -. 
3. 

4 

5 

6 

7 

8 

9 

10 

11 

. .  

12 

13 

. 14 

. 15 

16 

17 

18 

19 

20 

21 

22 

I 23 

RE MARKS 
(ANY PERTINENT DATA) 

I 

I . .  

I 6 1  

I 

I 
/G . .  

I 



*//AREA .- 

DATE D/Mln 

D/M-M~ 
COUNT 

RECOUNT 

I I I I 
I 1 I I - .. 

. I  

?r 3 .: 

//: . 3 

.. 

..': r: --I- 
1 

r r  

t 
f r  e.- 

& 

" 1 ' 0  

' I  

REMARKS 
(ANY PERTINENT DATA) 

/ r r  I I 

.ia 



..& ..;- 
AIR SAMF'LING L k  SHEET ,,gs,',.f ]/AREA 7 f --,i3 

TIME 
TEST TEST START SAMPLE 3 / M n .  FILTER 
NO. DATE STOP TYPE SAMPLER TYPE 

D/M-M~ 
TOTAL COUNT 

A$ D/Min RECOUNT 
REMARKS 

(AhT PERTINENT DATA) 



, I ' ;  
. .  . .  .. .. 

x . .  "'. 
17 .'\ 

RE MARKS 
(ANY PERTINENT DATA) 



D / M - M ~  1 COUNT 1 
D/Min RECOUNT 

RE MARKS 
( A N Y  PERTINENT DATA) 

C. 



DATE 
TOTAL 
Ms 

D / M - M ~  
COUNT 

D/Min RECOUNT 
RE MARKS 

(ANY PERTINENT DATA) 



BUI 

D/Min 

D / M - M ~  
COUNT 

RECOUNT 
RE MARKS 

(ANY PERTINENT DATA) 

4 
I . ’  



... . 

D/M& 
FILTER 1 T Y L  1 ' 1 COUNT 1 
TYPE D/Min RECOUNT 

REMARKS 
.(ANY PERTINENT DATA) 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

. 11 

12 

13 

, 14 

15 

16 

17 

18 

TIME. ~ l h 1 - 3  
TEST START SAMPLE M3/Min. FILTER TOTAL COUNT 
DATE STOP ' TYPE SAMPLER TYPE ~ D/Mln RECOUhT 

REMARKS 
(ANY PERTINENT DATA) 



. .. . .. . -. . .. . .... . -. . . . ._ . .- .. 

- .. 

REMARKS 
(ANY PERTINENT DATA) 



TIME 
TEST START SAMPLE Ma/Min. FILTER 
DATE 1 STOP I TYPE 1 SAMPLER 1 TYPE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

' 11 - 
1 '"'--.'. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

MJ I D/Min I RECOUIVT I (ANY PERTINENT DATA) 





Ma/Min. FILTER 
SAMPLER TYPE 

TOTAL 
MI 

3 

' !  

D/M-M~ 
COUNT 

D/Min RECOUNT 
REMARKS 

:(ANY PERTINENT DATA) 



D/M-M3 
COUNT 

D/Min RECOUNT 
REMARKS 

I (ANY PERTINENT DATA) 





..- 

I 



DATE STOP 

D/M-M~ 1 COUNT 1 
D/Min RECOUNT 

RE MARKS 
(ANY PERTINENT DATA) 



D/M-Ma 
' I COUNT 1 

D/Mln RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 



D / M ~  
M3/Wa. FILTER TOTAL COUNT 

SAMPLER 1 TYPE 1 M3 1 D/Min 1 RECOUNT 1 REMARKS 
'(ANY PERTINENT DATA) 



TOTAL 
lQ+ 

3 
: \  

' f  

' i .  

" I 

' I  

'.?, 

s. 
J 

' '. 
' !  

' '? 

' !  

' 1  

' I  

' 1  

COUNT REMARKS 
.(ANY PERTINENT DATA) 

I 

n i' /-.I 

c 

/ J  

/q 
8 



. .  . .  .. i. I,  I 

' i  

1 23 

. .  .: 
6, 

' ', 
,' 

!. \ 24 
4 

\.'i 
- \  

. .  25 

MS/Wn. 
S A ~ P L E R  

FILTER 
TYPE 

..; --i . '  

I 

'I I 

D / M - M ~  
TOTAL COUNT 

h$ ' D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 



TIME 
TEST START SAMPLE Ma/Mln. FILTER 
DATE STOP TYPE SAMPLER TYPE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

' 13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

'.. . 
1 . .  . .  . .  

\ .  

D/M-M* 
TOTAL COUNT 

Ms D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 





5 
AIP. SAMPLING LOG SHE*$ ..\E / 





Ma/Min. FILTER 
SAMPLER TYPE 

I 

I 



Id/Min. FILTER 
SAMPLER TYPE 

I 
I 

. /. BUILDING 
I. f (, / . 

I I I I 
D ~ M - I V I ~  

TOTAL COUNT 
Ma D/Mln RECOUNT 

REMARKS 
(ANY PERTINENT DATA) 



TOTAL 
Ms 

D/M-M3 I COUNT 1 
D / M h  RECOUNT 

REMARKS 
(ANY PERTINENT DATA) 



I 



AIR SAMPLING LOG 

I I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

' F  22 

\! p-1 \ .  

* '.' !.! 

D / M - M ~  
M3/Min. FILTER TOTAL COUNT 

SAMPLER I TYPE I Id I D/Min 1 RECOUNT I REMARKS 
(ANY PERTINENT DATA) 

c 



TOTAL REMARKS 
.(ANY PERTINENT DATA) 

D/M-MS 
COUNT 

D/Min RECOUNT 



- -. T ?  . 
A B  SAMPLING LOG SHEET c:L]..) ii' j AREA . . =.< I. BUILDING i?: 4 )  7y-g c u  

a -  - 

TIME D/M-M~ 
_TEST T E S T .  START SAMPLE MS/Mln. FILTER TOTAL COUNT 

NO. DATE STOP TYPE SAMPLER TYPE ' D/Min RECOUNT 
RE MARKS 

(ANY PERTINENT DATA) 



D/M-M3 
COUNT 

D/Min RECOUNT 
REMARKS 

'(ANY PERTINENT DATA) 



TIME 
TEST . TEST START SAMPLE M3/Min. FILTER 
NO. 1 DATE I STOP 1 TYPE I SAMPLER I TYPE 

/- c .,<- 
BUILDING -L<p/- I L. I ,A ROOM $ 

I I ..I 

D / M - M ~  
COUNT TyL I D/Min RECOUNT 

RE MARKS 
(ANY PERTINENT DATA) 

I I 





.. 7 j A R E A  r1-a b.rJ BUILDING fl/ - /& $, ROOM 2 
TIME D/M-M' 

START SAMPLE MS/Wn. FILTER COUNT REMARKS TEST TOTAL TEST 
Ms (ANY PERTINENT DATA) NO. DATE STOP TYPE SAMPLER TYPE D/Min RECOUNT 





RE MARKS 
(ANY PERTINENT DATA) 

' I  



- .. -. . ... . . . 

AIR SAMPLING LOG SHEET 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 I 

I TIME I 
TEST START SAMPLE 
DATE I STOP I TYPE 

REMARKS 
’ (ANY PERTINENT DATA) 



TIME 
TEST ,TEST START SAMPLE MS/;Min. 
NO. DATE STOP TYPE SAMPLER 

D/M-M~ 
REMARKS FILTER TOTAL COUNT 

TYPE M3 D/Min RECOUNT (ANY PERTINENT DATA) 



TIME 
TEST TEST START 

' NO. DATE STOP 

I I I I I I 

SAMPLE MS/Min. FILTER TOTAL 
TYPE SAMPLER TYPE M3 

D / M - M ~  1 COUNT I 
D / X n  RECOUNT 

REMARKS 
(ANY PERTINENT DATA) 



AIR S A ~ L I N G  LOG SHEET $7 
I I I I 

TEST 
NO. 

TIME 
TEST START ' SAMPLE 
DATE STOP TYPE 

MS/;Min. FILTER TOTAL COUNT 
SAMPLER I TYPE 1 Ms 1 D/Min I RECOUNT I REMARKS 

(ANY PERTINENT DATA) 

I. I I I I t . 6  I 



TEST TEST START SAMPLE Ma/NLin. FILTER TOTAL 1 NO. 1 DATE 1 STOP 1 TYPE I SAMPLER 1 TYPE 1 Ma 
COUNT 

D / M h  1 RECOUNT 1 REMARKS 
(ANY PERTINENT DATA) 

. .  



TIME 
TEST TEST START SAMPLE M3/Min. FILTER 
NO. 'DATE STOP TYPE SAMPLER TYPE 

COUNT RE MARKS 
(ANY PERTINENT DATA) 



TIME 
TEST TEST START SAMPLE M3/Wn. 
NO. DATE STOP TYPE SAMPLER 

@J i c 1.1 '1 
D/M-M3 

FILTER TOTAL COUNT REMARKS 
(ANY PERTINEhT DATA) TYPE M' D/Mln RECOUNT 





AIP. SAKPLING LOG SHEET -IT / 

TEST 
NO. 

TIME 
TEST START 
DATE STOP 

I 9 

MS/Min. 
SAMPLER 

10 

11 

#&%j 

12 

13 

14 

15 

. D/M-MJ 
FILTER TOTAL COUNT 
TYPE ' h@ D/Min RECOUNT 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

SAMPLE 
TYPE 

r ;  ;3., . .  
7.' t:;,/= 

BUILDING /I - / AREA 
I" I I I I "  I 

REMARKS 
(ANY PERTINENT DATA) 

I l l  H 
'I I H 





$ 
AIR SAMPLWG LOG SHEET‘ 

T E S T  
NO. 

TIME 
TEST START 
DATE STOP 

I 2 I  I 

Il@/Min. 
SAMPLER 

I 24 }- 

j D/M-M3 
I .  FILTER TOTAL COUNT REMARKS 
I TYPE h$ D/Min RECOUNT (AhT PERTINENT DATA) 

SAMPLE 
TYPE 

L I: 

I 

I I H i 



. +! 
AIR SAMPLING LOC SHEET J 

START 
DATE 

SAMPLE 
TYPE 

M3/NLln. 
SAMPLER 

t- 
I 

I 

- 1 .  I l - i  

I I I I 

I 

1 I H 

I I I I 

1 
I Iw---i 

I I l - - l  



I 

I 



AIR SAMPLING L& SHEET 

TIME 

DATE 

D/M-M~ 
TOTAL COUNT REM.4RKS 
Ma D/Min RECOUh'T (ANY PERTIXEhT DATA) 

. . .. -.-_ 





BUILDING 

I 
D/Min 

D/M-M~ 
COUNT, 

RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 



1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

TOTAL 

/';: 'AREA.--' .- - '2 
-_. AIR SAh'PLING LOG SHEE 

I I I 1 -  

D / M - M ~  
COUNT 

D/Min RECOUNT 

I TIME I I I 
TEST START SAMPLE Ms/Mn. FILTER 
DATE I STOP I TYPE I SAMPLER I TYPE 

RE MARKS 
(ANY PERTINENT DATA) 



I I I 

i d / ~ i n .  FILTER 
SAMPLER TYPE 

TOTAl 
MJ 

-1 1 :  '! . 

-1 ' I  

-1 R 

" I 
1 '  

D/M-M3 
COUNT 

D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 



.- -3 A R E A T A - . . ~ '  1: S A I L I N G  La, S € I E E ~ ~ ~ . i  ' 
TEST TEST START SAMPLE Ms/Min. FILTER 
NO. DATE mop TYPE SAMPLER TYPE , . 

T I M E .  

DIMG sb.  

__-- 
LA 

. f . .  





?/M-MS 
COUNT 

D/Min RECOUNT I 
REMARKS 

(ANY PERTINENT DATA) --I--- --b- 

a- --_- 

I 1. l---l I 



REMARKS 
(ANY PERTINENT DATA) 

-- 
I-- 

--- 



TIME,  
TEST TEST START SAMPLE MS/Wn. FILTER I NO. DATE TYPE SAMPLER TYPE 

I 



AIP. SAICPLING LOG SHEET 

START 
DATE 

I 

REMARKS 
(ANY PERTINENT DATA) 



AIR SAIQLING LOG SHEET . 75 AREA '-/-A -. 3 
1 I I I I 

D/M-M~ 
COUNT 

D/Min RECOUNT 
REMARKS 

(AhT PERTINENT DATA) 



REMARKS 
(ANY PERTINENT DATA) 





TIME 

STOP 

.-7 I ' I  1 I i r  
I I 

D/M-M3 
TOTAL COUNT 
Ma D/Min RECOUNT 

I RE MARKS 
(ANY. PERTINEEPT DATA) 



AIR SAMPLING LOG SHEET -. /1 /7 

TEST 
NO. 

TIME 
TEST START SAMPLE 
DATE STOP TYPE 

I 

Ma/Min. 
SAMPLER 

TOTAL 
M9 

FILTER 
TYPE . 

': I I 

L I k. 
I 

I t I 

I ! .  I 
&a- 

-1 ' '. '\ 

D/M-kK9 1 COUNT 1 
D/Min RECOUNT 

RE MARKS 
I (ANY PERTINENT DATA) 



.$- . 1 
AlR SAMPLTNG LOG SHEET a/ 

1 . 

TIME I I 1 TEST START SAMPLE hf3/Min. FILTER 
DATE I STOP I TYPE I SAMPLER I TYPE 

D / M - M ~  
TOTAL COUNT 

M3 D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 



[;:j?LING LOG, SIiIiXiXT 7% 
TEST TEST START SAMPLE 

DATE STOP TYPE 
REMARKS 

(ANY PERTINENT DATA) 



I I 1 I 

E- 

12 

13 

14 
--- 

15 

16 

17 

18 

19 

20 

21 

22 

D/Min 

25 

D/M-M~ 
COUNT 

RECOUNT 
TEST 
NO, 

RE MARKS 
(ANY PERTINENT DATA) 

TIME 
TEST START SAMPLE Ms/Min. FILTER TOTAL 
DATE STOP TYPE SAMPLER TYPE Ms 

i 
I t-- 
I +4 r-1 I 

@+-- t--- I 



AIR SAMPLING LOG SHEET&/[.! q,'- 
I I I I 

TOTAL 
MJ 

I)/M-hl' 
COUNT 

D/Min RECOUNT 
I 

10 
- 

a -  11 

TEST 
NO. 

- .- n 

12 
&3 

13 

14 

15 

16 

17 

18 

19 

20 -- 
21 

22 

TIME 
TEST START SAMPLE M'/IvlIn. FILTER ' 

DATE STOP TYPE SAMPLER TYPE 
REMARKS 

(ANY PERTINENT DATA) 

I -  I I I 



S . . H  

i;;;AjLIIs,OG, SHEEXE /, , 1. /. 43 , AREA '7-1 -. -3 

DATE mop TYPE SAMPLER TYPE 
TEST START SAMPLE MS/Min. FILTER 

D/Min 
TOTAI 

MJ 

D/M-M~ 
COUNT 

RECOUhT 

i, 

M 

REMARKS 
(ANY PERTINENT DATA) 

(G , ".;I 
ReviewedlLab Counsel 





DATE STOP TYPE 
MS/iKin. FILTER 

SAMPLER TYPE 

-1 ! r  

-{$ b. ! 

TOTAL 
M1 

. .  
_ _  

D / M - M ~  
COUNT 

D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 





RE MARKS 
(ANY PERTINEWT DATA) 



q-; 

[;;UjLING LOG, SHEEI; ' 4 yz, 
AREA '- 

TEST TEST START SAMPLE h?/Min. 
DATE STOP TYPE SAMPLER 

U / M - 3  
COUNT FILTER 

TYPE 
REMARKS 

(ANY PERTINEhT DATA) 
TOTAL 
M' 

I 
i .. 

i; 

I 
-.-- p; 

. . _ .  

. .. 

1 



41 

REMARKS 
(ANY PERTINENT DATA) 

-- 



D/M-MJ 
COUNT 

D/:din RECOUNT 
RE MARKS 

(AhT PERTINENT DATA) 

,fG--- -. 



AIR S A H L I N G  LOG SHEET $C) 4 AREA 

I 
D/M-M~ 1 COUNT 

D/Min RECOUNT 

TIME 
TEST TEST START SAMPLE 
NO. DATE STOP TYPE 

d/Min.  FILTER' 
SAMPLER TYPE 

REMARKS 
(ANY PERTINENT DATA) 

/q I-+ I 

$ 1  
' t  

I C  

. ?  

' I  -I-- -- 

a* \\ I 
1 
I --t- '. t 

'. #; ' I  

'. 

I 

-4 



. -. 
AIR SAMPLING LOG S I i E E ' f ~ ~ / ( )  qs AREA 

1 I I I I 
TOTAL 
Ma 

D/M-M3 
COUNT 

D/Min RECOUNT 
FILTER 
TYPE 

TEST 
NO. 

I .  

TIME 
TEST START SAMPLE MS/Min. 
DATE STOP TYPE SAMPLER 

i L 

' I  

RE MARKS 
(ANY PERTINENT DATA) 



dOLS 3 ~ v a  'ON 
LWLS L S 3 b  LS3L 
3NI.L 



TIME 

NO. DATE STOP 
TEST TEST START 

D/M-M’ , 

SAMPLE Ma/Min. FILTER TOTAL COUNT REMARKS 
TYPE SAMPLER TYPE Ms D/Min RECOUNT (ANY PERTINENT DATA) 



D/Min 
TOTAL 

& ‘  

D / M - M ~  
COUNT 

RECOUNT 

‘t 

TEST 
NO. 

TIME 
TEST START SAMPLE MS/Mln. FILTER 
DATE STOP TYPE SAMPLER TYPE 

REMARKS 
(ANY PERTINENT DATA) 



TOTAI 
M' 

D/M-M~ 
COUNT 

D/Mln RECOUNT 
REMARKS 

, (ANY PERTINENT DATA) 
I 



TOTAI 
Ma 

Q r  

D / M - M ~  I COUNT I 
D/Min RECOUNT 

REMARKS 
(ANY PERTINENT DATA) 



TOTAL 
M' 

D/M-M3 
COUNT 

D/Min RECOUNT 
I REMARKS 

(ANY PERTINENT DATA) 



TIME 
TEST TEST START SAMPLE M3/Mtn. FILTER TOTAL 
NO. DATE bT0P TYPE SAMPLER TYPE h$ D/Min 

I -- 

I 



I D/M-Ma 
COUNT 

I D/Min HECOUNT 
REMARKS 

(ANY PERTINENT DATA) 



STOP I TYPE 1 SAMPLER I TYPE I Nom I DATE I 
0 l J M - M ~  

TOTAL COUNT 
D/Mh RECOUNT 

REMARKS 
(ANY PERTINEhT DATA) 



$ AIR SAMPLING LOG SHEET 

TEST 
NO. 

TIME 
TEST ' START 
DATE STOP 



* -. 
__. -2-r 

i y$ ,AREA 7-n -2 
-q AIR SAKPLXNG LOG SHEET* 

TIME 
TEST TEST START SAMPLE Ma/Min. FILTER TOTAL 

M3 

1 1 1 1 1  I I I I 
'* I 

4 

D/M-M3 
COUNT 

D/Min RECOUNT 
REMARKS . 

(ANY PERTINEhT DATA) 



C .  

d .  
AIR SANSLING LOG SHEET !.?, AREA T;q ' 3 - 

TIME 

D/Min 
TEST TEST START SAMPLE MS/Mln. FILTER I NO. 1 DATE I STOP 1 TYPE 1 SAMPLER I TYPE 

D / M - M ~  
COUNT 

RECOUhT 

t I '  
I I I 

I 1 .  i 

TOTAL 
MJ 

RE MARKS 
I (ANY PERTINENT DATA) 



I NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

. 22 

DATE 1 STOP I TYPE 1 SAMPLER I TYPE 
COUNT REMARKS 

(ANY PERTINENT DATA) 



TIME 
TEST TEST SAMPLE MJ/Min. FILTER 

. NO. DATE STOP TYPE SAMPLER TYPE 
I 

COUNT REMARKS 
A@ D/Min 1 RECOUNT ( A h T  PERTINENT DATA) 

TOTAL 

I 



.& 
AIR SAMPLING LOG S H E E T Y L  

DATE 



I- 

J 
1 

'\ 

(Y 
'I 

.. _..- 

N 4 

t. 
$.- 



* I )  
AIR SAMPLKKG LOG SHEET - 7 

I .  

i3/M-M3 
TOTAL COUNT 

b? D/Min , RECUL'NT 
RE MARKS 

(ANY PERTINENT DATA) 

-t-'i ---7--' s. 



, AIR No. SAMPLING , LOG , SHEET zT Biyi [A- . .3  

TEST TEST START SAMPLE Id/Min. FILTER 
DATE TYPE SAMPLER TYPE 

TOTAL 
M3 

D/M-h+ 
COUNT 

D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

I 
I 



AREA I 

i 

COUNT REMARKS 
(ANY PERTINENT DATA) 

-- +-- 

h?/Min. FILTER 
SAMPLER TYPE DATE TYPE 

-+ 
I ?  I 

I I 

+ I  I 

+I ' 1  
I 

2.L t - 1  
il 

-1 'r 



REMARKS 
(ANY PERTlNEhT DATA) 





AIP. SAXATLING LOG SHEE 

DATE 
TOTAl 
d 

' 1  

D / M -  M =  
COUNT 

D/Min RECOUNT 
I REMARKS 

(ANY PERTINENT DATA) 

-< I I 

... I 



DATE STOP 

I .  

TOTAL 
3 

' I  

D / M - M ~  
COUNT 

D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 



(ANY PERTINENT DATA) 



DATE SrOP 

- 
10 
I- 1 ll 
- *#, , 

12 

15 
--- 

14 
r 

15 
-- 

16 

17 

18 

19 

20 

21 

22 

TOTAL 
M3 

'1 

I r  

I .  

I 1. 

' 5  

L i F"i 

c.:. I I 

bLll I I 



TIME 
TEST TEST SSART SAMPLE M3/Mln. FILTER 
NO. DATE STOP TYPE SAMPLER TYPE, 

TOTA. 
Id 

'i 

i , 

L)/Min 

D/M-M8 
COUNT 

RECOUNT 

4 - i  

d I t 

f 

REMARKS 
(ANY PERTINENT DATA) 

i 

.- I 



:#* 
AIR SAMPLING LOG SHEET "/ 

TEST 
- I ' TIME' 1 1 I 

TEST START SAMPLE MS/Min. FILTER 
DATE STOP I TYPE I SAMPLER I TYPE I 

REMARKS 
(AhT .PERTINENT DATA) 



TIME 
T E S T  TEST ST.4RT SAMPLE M3/Min. FILTER 
NO. DATE SrOP TYPE SAMPLER TYPE 

I I I 

I I . I  

' \  

D/M-MJ 1 D/Min RECOUNT 
COUNT 1 

I I 
RE MARKS 

(ANY PERTINENT DATA) 

! 

I.- it- 
--I---- 

I 
8Jl-L , 

1 
t 

$ t--j 1 -t----- -- 

_. . I I 

I t L-3 P I  I 



Iv?/Miu. FILiiER TEST TEST START SAMPLE 1 NO. 1 DATE 1 STOP 1 TYPE 
REMARKS 

(AhT PERTINENT DATA) 
TOTAL 

Id 

'f 

'i 
-- . i. 

-1 ' I  
I ' .  

i r  

' 1  I 

\'i I 

I: 
11 

I. .. I -1 " A!-- 
,?& 12 

19 

14 

15 

16 

17 

18 

19 

20 

21 

22 - 

'! 
I I 

-1 :. ! 

-1 I .  

-1 I; 

$ L I 
-2 ' !  

.I, ' 



.$ A W  SAiMPLING LOG SHEET 

I I 

24 

SAMPLE 1 MS/.Min. 1 FILTER 
TYPE SAMPLER TYPE 

T-pq-7 ' '. 

' I  
' I !  s i  

! ?  

;,. l+l i 

I 
I 

I 

i; I+{ i i  

I I--- I 

I j - 4  I-- 



\ 



I AIR. NO. SAIVPLING , LOG , SHEE 411, AREA . I A m  .* ... I-,4 2. ~ MJ 
TIME 

TEST TEST START SAiMPLE MS/Mn. FILTER TOTAI 
DATE STOP TYPE SAMPLER TYPE D/Min 

D/M- rYrS 
COUNT 

RECOUhT 
RE MARKS 

(ANY PERTINENT DATA) 



-/ /J AM BAMFLNG LOG SHEET 

TIME 
TEST TEST START 
NO. DATE S O P  

I I r  I i i  

, /'.!;,: , - ,  AREA '.I/ \,-. .:% 

SAMPLE &?/Ma. FILTER 
TYPE SAMPLER TYPE 



STOP 



i m  S A j L I N G  LOG, SIiEE$d, gg, AREA .TI- 3 ! Ms - 

TIME 
TEST TEST START SAMPLE h?/Min. FILTER TOTAL 
NO. DATE STOP TYPE SAMPLER TYPE 

REMARKS 
(ANY PERTINENT DATA) 



REMARKS 
(ANY PERTINENT DATA) 



'L'EST 
TIME 
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TOTAL 

n 

a - 
2875 

- 
morni: 

RE MARKS 
(Ah71 PERTINENT DATA) 

k . - 
27 31 ,009 I 

a w e e m  



AIR SAMPLING LOG SHEET 

lb 
?I 

3 
1.21 I 

'i- 
I TOTAL 

I 
H 
I I 

H 

BUILDING 7 ROOM pU 
I I 

D/M-MS 
COUNT 

D/Min RECOUNT 
REMARKS 

.(ANY PERTINENT DATA) 

k ,008 

H I 

H 

I 



6 J 

NOTE - dhis s amrler is ~m O n  

7 800 each monday m o d i  

D/M-M~ 
COUNT 

D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

weeklv - basis 
0 

H 

1 '  

U I I U I 



AIR SAMPLING LOG SHEET 

I 

I 

18 I 

I 

1 

REMARKS 



REMARKS 
(ANY PERTINENT DATA) 

13 I 
14 

15 

23 

24 



! .  

No. 
Tests 

J A N  . 
Location S IGik COMPLEX 

Highest 
d/m-M3 

JAN. 
~ 

OLD SIGMA BUG. TA-1 

E d  Stack 

NEVI SIGMA BLDG. TA-3 

I ~. 

11 .o 20.0 4.. 0 0.0 

~~ 

L-1 Stack. 

- 

I 

~ 

23 .O 3 .c 1.0 8 .O 

I I I I 



Source :, URMJIUM, ENRICHED 

29 

? '  . -. ". . 
. .  

: . j.' . 
. . .  

AIRBORNE CONTAMIXATION .. . TESTS 

To : 2/28/63 

~ _.... :....;. From:. . 2w63  _. , - ..:%*:<< . : ... . . . : . 

. . . . .  . .  . .  
2 e o  0.0 ...'Q . 0 

. .  

Location SIGMA COMPLEX 

SIGMA 'BZDG'TA-1 E d  

Tests 

9 . 28.0 6.0 ' 



. .. 
. .  

. I  

SIGMA BLDG. TA-3 E-1 

Feb. 
No. 

. .  

19 

Tests 
' Location SXGW COMpLeX 

Highest I Average Average 
d/m-M3 , d/m-M3 . I d/m-M3 

5.0 1 ,fi 

=I+= 



, 

J . .  

. .  

. . .. 
I .  

! 

No. ,Highest 
Tests ' d/m-M3 ' 

. .  
Location srem COMPLEX 

15 30 137 .O 

- 

I 

I I 

I 1 

'Marbh. Feb. 
Avemge Average 

d/m-M3. . d/m-M3 

I 

I 



! 

March March 
No. . =&est 
Tests d/m-M3. .. 

. Location' SIGMA CoMpIgX 

, *: 
. .  

k c h  
Average 

. . ... d/m-M3 

E-1 

. .  

' SIGMA BLDG. TA-3 

21 6.0. 2 -0 

Feb 
Average 

d/m-M3 

.1.0 



. 

April . 

No. 
Tests 

. .  

April A p r i l  March 
Highest Average Average 

d/m-M3 . d/m-M3 'd/m-M3 

AIRBORNE COM~M~TATION TESTS 

T o :  6/3Q/61 

From:- 
/ .  

Suwce : I3RAHIUM, ENRIGIIED 

5 

Location SIGNA COMPLFS ' 

1;o ' 1.0 ' .  ' 2.0 

.. .. 

SIW BLDG, T A A  

5 

. 
. .  . a .  : . . .  

! .: , 

2.0 1.0 12 00 

65 .O 

Om0 



I 

- 



. . . . . - - . .  
I ' I  . ,  

*Y 
Average 

d/m-M3 .: 

c w ~ A m o N  
From: 

T o :  

. ... : 

April 
Average 

d/m-M3 

U.0 

0 0 . : .  

0.0 

. ' 0.0, .2.0 

. ., : 

15 -0 

1.0 
. .  

0.0 

. .  



May 
No. 
Tests 

Mw 
Highest 

d/m-M3 
Average 

d/m-M3 
Average 

d/m-M3 Location 

22 9.0 2 00 2 00 

000 Stadk 83 0.0 



. .  

JunS 

No. 
Tests ' 

' LocationSIGMg COMPIBX 

JUne 
=&est 

' d/m-M3 

E L  
J :. . .  

. .  

. .  
. .  . . . . .  . .  

. . .. .... . .  '..;',:':,.,,., 
. .  . .  . i . .  . . .  . :. . 

PRESS BLDG. 

SHOP 15 

- Stack #2 

\ 
. .  . 

\ 

24 37.0 

June 
Average 

d/m-M3 

3 .o 

1 .o 

4.0 

w .  
Average 

d/m-M3 
I .. 

0.0 

0.0 

3.0 

I I 



EL1 20 

Staek #3' 24 

. .  . .. . . .  . ;;.; 
. >  . . .  . .  .. . . 

i .  

: . 6/28/63 
Source: URANIUM, NORMAL & DEPLETED . 

JUW . '  

Highest 
, d/m-M3 

June , 

Average 
d/m-M3 

JW49 

NO. . Average 
d/m-M3 Tests Location ' 4  

2,o 5.0 2:o. 

I 
. .  SHOP 13 I 

10*0 3.0 ' 



L.0 



AIRBORNE C O N ~ I ~ A T I O N  TESTS 
From: 7-h/63 

To : 7/31/63 
Source:WM?IUH, HOiWAL & DEPUTED 

No.  
Tests Location SIGU cornux 

Highest 
d/m-M3 

SIGMA BLDG.. TBc3 

Stenk 83 

~ 

. .- 

25 2.0 

SHOP 13 I I 



:,. 
I . .  

. Bug. Aw. . .  

. . .  , No. Highest 
. .  . , .  Tests d/m-M3 . . 

Location: SIGl44 COMPIBX 

. .  

'Aug. July 
Average Average 

. d/m-M3 : .  . . d/m-M3 

. .  

. .  

Source ::'WIIJM,. EEIRICHEXI 

' AIRBORNE CONTAMINATION TESTS 
From: gJ&,? 

To : g/+&&1 
. .. 

. .  

I I I I 



I 

mom C O N T A ~ A T I O N  TESTS 
From : Sw6? . 

. .  
Location SIGMA COWLEX 

E-1- ' 

SHOP .13 

stack #3 

A w e  
N o .  
Tests' 

Highest 
d/m-M3 .. i 

. I  

r 

, 



I 

- Location'.: SIGMA COMPIEX 

': B(REss BLDG. 

AIRBORNJI CONTAMmATION TESTS- 
From:9/1/63 
To :' 9/114(6'3 

s e p t a  
N o .  
Tests 

LO 

. SHOP 15 I 

. . .  
j ...'.?,\. :..-. 2 ,?? .:< 

I C . '  : . .  ., . ....... !, /., f" . . . .  . . . . . . . .  " . 1 . _ . . _ . . ' I  ::,: :::. :. . 

b. . .  

. .  

I 
I 1 ' ' .  

I 
. 1): 

r666.o '961.0 
x 

Average 
d/m-M3 

l e 0  



' 

Location# 

L I 

sept, 
No. 
Tests ' 

I 
I 

s e p t a  
Average 
d/m-M3. ' 

sept 
Highest 
d/m-M3. I 

Aug. 
Average 
d/m-M3 

7.0 

I 

. .  

. .. . .  



mom CO~TAM~NATION TESTS 
. .. From: 1 n/z/r;i 

' 
, Average 
segt. 

:: d/m-M3' 

.. . 
. -  . .  

161 .O 

. .  . 

" 0.0. .' i. 

. . . .  . .  



AIRBORNE COI~~W~ATION TESTS 
From:10/1 /63  

. : 
Source: u r n ,  M m  & DEPLETED 

I 

Location t SIG- COMPLEX 

SIGMA BUIG. T L 3  

E-1 

I 

.OGt a 

No. 
Tests 

23 

I 

Oct e 
Average 

d/m-M3 ' 

oot 
Highest 

d/m-M3 

.Sept . 
. Average 

d/m-M3 

3.0 

. .  
.. . . .  



Source: URANIUM, EXRXEIED 

Staok #3 ' 

. .  

20 u . 0  2.0 5.0 

. .  



AIRBORNE CONTAMINATION TESTS 
From: 11 /U&? 

SIGMA BLDG. TA-3 

EL1 

T o :  ll/70/63 
Source : URANIUM, NORMU & DFPLETED 

18 

i .  . I No. 
Tests . .  

Location SIGH4 COMPIEX 
/ 

. .  

. .  . .  



. .. 
1 

AIRBORNE CONTAM~A!PION TESTS 
From: 12/1/63 

. .  

No. 'Highest 
. . .  

. .  . .  . . . Tests.' d/m-M3. Location SIGMA COMPIZX. 

I .  

8190. I 3 2  I 100 

+ 
. .. .. :, . .>'.'.. : 

i. .. .!,J 

Om0 I Om0 + 
1.0 I 3-0 

I 

I '  

+-- I 



:. . 

E-1 21 

4 

. .. 
i .. . .  . .  

AIRBORNE CONTAMINATION TESTS 
From : 

. .  . .  

h a . .  
Highest 

d/m-M3 

De0 . 
Average 

d/m-M3 

NOO. 
Average 

d/m-M3 Tests Location 

1.0 1.0 

. .  

I 

. .  

. .  



. _. 

5 e 0  

A I R B O m  CONWINATION TESTS (, 
FmXIl:1R/kr, 

'To : I/?UtiA 

2 .o 

PRESS BUG. 

. . SHOP 15 

#3 

d/m-M3. ' I . d/m-M3 
Average Average Highest 

Tests: ' d/m-M3 . 

is' Iw.0- 

j .O. + 
I +--- 

22 I L O  

22 229.0 

I 

21.0 I: 33 .o 
I 

1.0 .I. I 2.0 

I .  . :  

2.0 I 6.0 
I 

I .  ' 

1.0 .I 2.0 

+, 1 .Q 

+ 



..- 

I 

. .  _ .  

. 21 
. .  

. . .  

I 

I 

I 

I 

I 

L.0 

' !  

, 

Jm. Dee. 
Average .Average 

d/m-M3 . d/m-M3 

--+ 



...- I 
..... 

URBNIUM, 

. .  
I . . I  

_ _  ' ' .  AIRBORNE CONTAMINATION TESTS :-..' 

. . .  . 
L 

To: 

Source: : ' 

Location:. . . .  



-.. 

&1 

, __._ 
. I  

2 2 .  ' 

- o m  CONTAMINATION TESTS 
From: 3 h / a  

h a h  
No. 
Tests Location SIGMA COMPLEX 

I 

SIGNA BLDC. TA-3 I 

1 

wch 
Highest 

d/m-M3 

5.0 

. .  

I 

Average 
d/m-M3 

2.0 

Feb . 
Average 

d/m-M3 

3.0 



. .... 
.- ... 

2.0 3.0 

mom C O N ~ A M ~ A T I O N  TESTS 

To : L / 3 o / u  

From: 

- -  2.0 

. .  
Location SIGMA COWLEX 

1.0 

SIGMA BI100. TAP3 

0.0 0.0 

E-6 . .  

. .  

3.0 

L 

PRESS BLWo 

0.0 0.0 

SHOP 1s 

#l 

#2 

,. #3 

. .  

wfi 
'No. 
Tests 

6 
6 

58 

2Q 

. . .  

3 
I . .  17.0 

I 
128.0 I 26.0 . . I  

3.0 I 1.0 I 0.0 



. _.. ! 
. .  

22 

! 

' 3.0 2.0 ' 200. ' 

. .  A U I B O ~  CONTAM~ATION ~ S T S  . .  
From: U ~ , Q ~ L  I #  

Location S I W .  COMPUX 

! 

I 
1 

I 

Average, Average I .?%:!: . I .d/m-M3 ' . '  I (. d/m-M3 
No. 
Tests + 

I 

- 
I 

. . .  



AIRBORNE C O ~ ~ T I O N  TESTS 
From: 5/1/6L . 

To : 5/q&/& 
Source: URANIUM, ENRICIIED 



. .  

. .. 

. .. . . . . .  . .  

. .  
. .  . Location SIGMA COMPI;J&x 

SIC- 1 

E-1 

. . I  . ,  

' AIRBORI'?F, COmINATION TESTS 
. ,  From: 

Mw 
No. 
Tests 

I 

20 

W '  
Highest 

d/m-M3 
. .  

_ .  

3 .O 

Average 
d/m-M3 

1 .o 

i 

. .  .. 

Average 
d/m-M3 

2 .Q 



. s i  .* .- . , ... 
+./ 
d . :  

. ... . 
i 

. .  

’ .~ . . .  . 
. - .. . .  

Tests 
Average Average 

d/m-M3 d/m-M3 --I- + 

I 

I 

. .  



. .  
I .  

. R  
.*#- 

+ 
I 

: I  



. .  . .  

AIRBORNE CONTAMINA!CION TESTS 
From: ?,&/at 

Jat?a 
Average 
d/m-M3 

0.0 

0 .o 

1.0 

2.0 

1.0 



. . .. 

, .  

~p Location 

C 0 ~ ~ A T I O N  

From: 7/7& 

Jujy 
No. 
Tests 

I 

d/m-M3 . 

I 

I 

Jun~ 
Average 
' d/m-M3 



I 

. . .  

Location SIMA CO~PLEX 

AIRBORNE C O I M ~ ~ ~ A T I O N  TESTS 

T o :  R h 3  /tu 
From: s-w&. 

A=. Aug. 
No. Highest Average 
Tests d/m-M3 ' d/m-M3 

. .  

Em4 

' PRESS BUILDIRG 

A 1.0 0.0 ': 

&& 1.0 0.0 
.. : _ . : .  i. . <: .... . .  

July 
Average 

d/m-M3 

1 .O 

0.0 

0.0 

0.0 

0.0 



AIRBORNE CONTAMII~ATIOPJ TESTS 
From: 8/7/f& 

Highest 
d/m-M3 

F-1 

rslucr. 
Average 

d/m-M3 

Aug. 
No. 
Tests 

2.0 1-0 

J* 

Average 
d/m-M3 

5.0 

0.0 

. .  



I 

I 1 

! 

I 

de? 1 23. 

I 

I 

1,8 

0.0 

L,o 

alo 

0.0 I 0.0 

+ 



I 21 

SepL 
Average, 
d/m-M3 

. 

Average 
d/m-M3 

n 

0-0 

1.0 

2,o 

0-0 

0.0 ' 

0,o 

110. ' 

I I 

I 

. .  

1 I I I 



AIRBORNE CONTAMINATION m m  

T o : 1 @ & &  . 

From: 



: .  

AIRBORNE CONWMINA~ION TESTS 
From: I@/& 
T o :  

Source: W e ,  krdl  & Lhqlsted 

No. 
Tests Location s-1 ,in 

m o .  

Highest 
d/m-M3 

9.0 

200 

m.. 
Average 

d/m-M3 

1.0 

0.0 

0-0 ' 

0,o 

I 

sept 
Average 

d/m-M3 

1.0 

0.. 0. 

0,o 

0,o 



. .  
AIRBORNE C&T&INATION. TESTS 

T o :  w: 
From: 

Source: UUNSmd, EISRICED 

8m. m. 
Average Average 

d/m-M3 . d/m-M3 

0.0 0.0 

. .  
I 

0.0 0.0 

1.0 1.0 

0.0' 0.0 



! 

mom COW~NATION TESTS 
From: ' 7.1rrJbL 

T o :  33./30/6.L 
Source: UUNXlT& lKlRMAL & DEPUEFED 

.- 



. .  . .  
. .  

3.0 

8.0 

AIRBORNE C O N T A ~ ~ ~ A T I O N  msm 
From: 

0-0 0.0 . .  

. .  

1.0 0.0 

SHOP 15 

6.0 ' 

i -  $3 - 1.0 ':. '0.0 

he. 
No. 
Tests . 

as 
aL 
25 

3.0 I . 1.6 I 1.0 



. .  AIRBORNE. CON~AM~ATION TESTS 
. . .  Fmm: 3w. 

7 - 
9 

9 7 - 

I 

9 

9 

I 

I I 

2L10 

2 i o  

I 

0.0 Q -0 

0.0 0.0 

Highest Average Average I d/m-M3 d/m-M3 .I d/m-M3 

. .. 
. .  . .. 

' I  



' Tests. Location =MA COMPUX 

7.0 g-3 . .  2 t  - o m 0  ' 10.0 

I I 

I I 
1-0 I 0 io  I 0 -0 



I 

mmom CONT~IIVATION TESTS 
From: ih, /& 

Jan. 
No: 
Tests Location SIGMA COMPXEX 

Ea7 70 

#3 10 

I I 

, 

Highest Average 

3-0 I 1-0 

2 0 " I 0.0 1. 

+ 

DaC, 
Average 

d/m-M3 

110 

1-0 

1.0 

o*o 

0.0 



.. . 

' ,.,.... .. . 

-4 

. Location C W R X  

I 

. . .. 

. .  

Feb. 
No. 
Tests . 

72 

! 

i .  

Fsb. 
Highest 

d/m-M3 . 

Feb. 
Average 

. dL11llM3.j . .  

Jan'. 
Average 

::,.: '+ d/m-M3 

:. 0 0 





AIRBORNE CO"ATION TESTS 
From: 3.w~ ' 

NO: 
. .  Tests Location SXGM 

. .  

. .  

R? 21 

1 

\ I 
I 

I 

I '  

Fob .; 
Highest Average Average 

d/m-M3 



. .  

b& 
No. 
Tests Location SIG:cl COWUX 

k c h  
Highest 

d/m-M3 

&3 

E-7 1 23 I 1 .o 

23 2.0 

. .  . .  

8 

I s  I . 1.0 
I I 

o*o ' 

&ch. 
Average 

d/m-M3 

lS0 

' 1.0 

0.0 

0.0 

' 0.0 

Feb:. . 

Average 
d/m-M3 

3,o 

0.0 

0.0. 

0.0. 

'0.0 

. .  



AIRBORNE CONTAMINATION TESTS 
From: w 6 5  
To : &/?Qf& 

. 2.0 : 

9.0 

2.0 ' 

. .  
'Location SIQMB cami3x 

T 

I A p r i l  
No. 
Tests 

8 

I 

Awn 
Highest 

d/m-M3. 

'7.0 

200 0.0 1 0.0 

0.0 I 000 

100 I 200 - 
I -+- 
I 

I I I I 



I 

! 
. .  . .  . .  

. .  

. .  . . . .  . . .  .. . ' _ .  . : ,  . , . . .  . , . .  
. .  : . I . .." . 

. .  . .  . . . .  . . . .  . 
. .  . ..... . .  . .  4 .  . 

. .  . . .  . 
. .  . . .  ' . . .  . .  

. 0.fT O"0.  '., . 

0'1'. ,:' :.:,: '))ax 

. .  . . .. 
:...: . . 

. .  . .... . . .  
. .  

~ j m t  ,::.. . '. ' ;:QOT . 
. .  . . .  

. .  . .  . 
. .  

. .  
. . .. . .  . :. 

-. '. . nctdtl 
. .. 

I 

6 0 ..t 

O ' f  ' ' zz: 

.= 
. .  ' r n 8 '  

. .  

.L-a 
'. ' €.lg 

. . .  . .  .: . .  .... 

'.,:.. 

m ~ : , : m a s  
. .  

:. . 
.. . . : .: 

. .  . . .  

. .  



Source : 

w 
No. ' 

Tests 
. .  

Location . m a  

MeY-m A p r i l  
Highest Average Average 

d/m-M3 d/m-M3 . ' d/m-M3 

20 2.0 0.0 0.0 



AIRBORNE CONTAE~~~ATION TESTS 
From: ~,WA? 

1 

w 
Average 
d/m-M3 

I 

I 

_I,o 

1,o 

2.0 

I 

. .  

mif. 
Average 
d/m-M3 

1,o 

11,o 

1.0 



i 

' 

... 
Location bXGMA C O W X  

\ 

AIRBORNE CONTAMINATION TESTS 
From: 6w65 
To : #3 Q/& 

No. Highest 
Tests d/m-M3 . 

. Source: -&fs 

- E-3 . 16 ' .  00 

1 2 %  7.0 ' 

. .  
.. . . 

JUna 
Average 
. d/m-M3 

0.0 

0.0 .'. 

000 

0.0 

1.0 

'Mw 
'Average 

' a/m-M3 

0.0 

000 

0.0 

0.0 

0.0 

0.0 



AIRBORNE CONTAMIMATION TESTS 
From: 

. .  . ... 

I 

. Jme Jwe' 
No. Highest 
Tests ' d/m-M3 Location 

' SiRma 
. .  I I :  

E 3  22 3-0 

'E-? 3 -0 

I I 

, <-- 3- 



AIRBORNE CONTAMINATION TESTS 
From: 

To : 7/3&5 

3uly 
No. 
Tests Location SXGMA COWU3X 

~ 

Ju3y w Sb@l 
Bghest Average Average 

d/m-M3 d/m-M3 . d/m-M3 

#3 20 2.0 0.0 1.0 

*\ I 

I 



AIRBORNE CONTAMINATION TESTS 
From: ?A/& 

: 

Location ~ MA C- 

Jw 
No. 
Tests 

I .  

Fw-7 

I18 
. .  

EL1 
I 

17 

0.0. 

I 

0.0 

~ 

JW 
Highest 

d/m-M3 .. 

5.0 ' 

5.0 ' 

40.0 

0.0 

0.0 

3.0 

I 
0.0 

I 



AIRBORNE CONTAMIFTATION TESTS 
From: firwe' 

Location SIGMA COMPXZX 
No. Highest Average. Average 
Tests ' d/m-M3 . d/m-M3 d/m-M3 

I I 

1 I I I 
I I I i 
I I I 1 . .  



n 
n 

L 
9 
9 

1 

i 

I 

AIRBOHNE C~NT~IIVATION TESTS 
From: 8w . 65 

aus* 
No. 
Tests 

J* 
Average 

d/m-M3 

e* 
Average 

d/m-M3 
Highest 

d/m-M3 . Location SIGM cwm 

1,c) 1,o 

3,Q 

3,o 22 2.0 ' 0.0 

0.0 ' 0.0 

0.0 

0.0 

'0.0 0.0 

o m 0  0.0 

I 

I 

I ' I  I I 



AIRBORNE CO&INATION TESTS 
From: 9h /&  

T o :  9h0/65 

. .  
lblsndE-2 

Source: URBHlxDM, ENRZCRED 

A2 000 0.0 ' 0.0 

Location SIGMA CDM€UtX I I 

I I 

- ED3 

Average Average 
. d/m-M3 ' d/m-M3 I 

23 l a 0  0.0 ' 000 

SmP 15 

lcl 

F;2 

G 3  

26 ' 1.0 000 - 000 

26 2.0 0.0 0.0 

26 At000 2.0 0.0 
-\ 

) 

-. 

1 '  ' I  



No. Highest Average 
Tests d/m-M3. d/m-M3 

r;(A COMPISX 
I 

N.0. 

Average 
d/m-M3 

1.0 

0,o 

0.0 

0.0 

0.0 

OD0 

I 



I 

m. 
No. 
Tests 

9 

! 

oat. out. E?@*. 
Iiighes t Average Average 

d/m-M3 d/m-M3 d/m-M3 

1 -n 1-n PJ3 
., 

.Location 

14 



AIRBORNE CONTAMIMATION TESTS 
From: lm - 0 '  - 6 s .  

0.0 

. .  

0.6 

. .  
Location 

' I  I 

@3 

I 

E-7 

I 

oct. 
No. 
Tests : 

O d e  
Highest 

d/m-M3 

I 

* 

. L  

. .  .:. . .  . . .  . . .  . 
. . .  . .  . .  

. .  . :. : 

. : :.: ..: StVt  Average. :a Average 
d/m-Mj. . d/m-M3 

. .  
. . . .  

0.0 ,I 1.0 

+ 



AIRBORNE CONTAMDIATION !ESTS 
From: Urn65 

' -  SHOP 15 

%l . 

. .  . .  

' E-2 

I 
E-3 ' ' 

. .  

. .  

26 1.0 0.0 2-0 

a 91.6 2-0 2 .b 

26 La0 0 .O' L O  

. .  



Location q- 

Nav. 
No. 
Tests 

. .  

k v o  Em. '&t. 
Highest Average Average 

d/m-M3 d/m-M3 d/m-M3 

. .  

20 

20 2.0 L O  

20 2.0 1 *o 

- L O  0 .o 

000 

0.0 

8 

8 

8 

. .  

. .  

om0 ' 0.eo '0.00 

1.0 ' 0.0 0.0 

1-0 ' 100 0.0 



AIRBORNE CONTAMINATION TESTS 
From: 12/1/65 

Dee. 
No. 
Tests Location S I G ~  sorwxx 

s1-;,fA ~~~~~c 

Dec . 
Highest 
d/m-M3 

Dec. 
Average 

d/m-M3 

1 .r! I 0-(7 

- 
Nov . 

Average 
d/m-M3 

-t- 
1 - 

FFIXSS SPIJBIW 

E-1 and Y-2 

2-3 
7 

SHOP 15 

E-1 

E-2 

3-3 

-t- 
39 0.0 

20 0.0 

21 0.0 

20 32 .o 

21 3 .O 0.0 I 0.0 



! 



- E-3 

SHOP 15 

E-l 

E=2 

E-3 

I 

D e C .  

Average 
d/m-M3 

21 O D 0  O D 0  

21 0.0 0.0 

21 17,O 1.0 

19 4.0 O D 0  
I 

0.0 

000 

0.0 

0.0 

2 D O  

000 

. .  



.. .I 

3 

8 

8 

AIRBORNE CONTAMI~ATION TESTS 
From: 1h/66 

0-0 

0-0 

TO : 1/31/46 
Source : IIRAMNM, NORMAL & ‘DEPfETED 

0.0 

0.0 

Location SIGN COIPIEX 

E 3  

Jan. 
No. 
Tests 

21 

15 

Jan. 
Highest 

d/m-M3 

1,o 

1,o 

0.0 
1,o 

0.0 

+ 
I 

. .  

I .  

Jan. 
Average 

d/m-M3 

1.0 
L 

I 

D e C  . 
Average 

d/m-M; 

0,o 

0,o 

0,o 

0,o 

I 
. .  

I 
I 



' . .  

Location 

AIRBORNE CONTAMINATION TESTS 
From: 2/1/66 

: 2/38/66 

.Feb. Feb . Feb . Jan. 
No. Highest Average Average 
Tests d/m-M3 d/m-M3 d/m-M3 

Source : URANIUM, 

EL1 and E 2  

E 3  

ENRICHED 

38 0.0 0.0 0.0 

19 0.0 0.0 0.0 

. SHOP 15 

- EL1 

E-2 

22 . 000 000 000 

22 16200 8 ,O 100 

h 3  22 54.0 3.0 0 00 

. .  

1 1 I I 



AIRBOFNE C 0 N ” A T I O N  TESTS 
From: z h / &  . .  

3.0 

_1.0 

~ ~ ~ ~~ 

Feb a 

No. 
Tests Location 

SIGMA BUIZDING 

E l  

E-7 

BUILDING 1L1 

19 

19 

- E-2 1 3  

.1,0 

Q.O 

~~ 

F0b a 

Highest 
d/m-M3 

0.0 

0.0 

* 
0.0 

0.0 

Feb . 
Average 

d/m-M3 

J m a  

Average 
d/m-M3 

JuL 
0.0 

~~ 

0.0 

0.0 

. .  

I ’  I I I 



. AIRBORNE COiNTAM~ATION TESTS 
From: 3h/& 

, 

Feb 
A v e r a g e  

d/m-M3 

0.0 

' 0.0 

0.0 

0.0 

8 .O 

3.0 . 



AIRBORNE CONTAMINATION TESTS 
' From: 3h/& 

To : ?/2a/66 
Source :-, NORMAL & DEPLETED 

-- 

Tests 
. Location. ' SIGMA COWIEX . 

. SIGMBCOMPIEX 

IE-1 23 

Ewq I l l  

- rn- 
E-Y 2 0.0 

1.0 

0.0 

0.0 

0.0 

0.0 

March 
Highest 

d/m-M3 

E-3 

2 .o 

1.0 

1.0 

10 ' 

' 0.0 

2.0. 

0.0 

I I 

hrch I A p r i l  

I 



. I  

AIFBORNE CONTAMINATION TESTS 
From: ~-4/66 
To : L/30/66 

Source : URANIUM, EIRICHED 

Location SIGMA COMPIEX 

E 5  

E l  and E-2 

E-3 

SHOP I5 

E-1 

FL2 

E-3 

Tests 

I 

I 

+ 
I I 

n-n n m  

n-n 7 n  

0.0 1-0 

+ 





. .. - ... . . . 

1.3 

20 

Location mco- ' . ' 

1-n - . n n  n n  

1.0 0 -0 0-0 
I 

E-5 

SS BU- 

ILT& ED2 

MOP 15 

E-2 

E-3 ' 

Tests 

I -  I '  I '  



. . .  , 

m w 
NO. Highest 
Tests d/m-M3 Location SIGNA COMPLEX 

. .  
AIRBORNE CONTAMZITATION TESTS 
From: 5/1/66 
T o :  5/31/66 

SoUrc=UF&UTIUl4, lVCIRE.fAL & DEXETED 

April 
Average Average 

d/m-M3 d/’m-M3 

%2 9 0.0 0-0 



. . .. .. - . . 
.. Y . 

. .  

TESTS - AIFBORNE COMUI~ATION 
From: 6-J&/46 . 

% : 4/7Q/66 
Source: URANIUM, ENRICHED 

w 
Average 

d/m-M3 

i June 
Average 

d/m-M3 
No. Highest 
Tests, 1 d/m-M3 s-xx . .  Location 

SIGMA BUILDING 

2.0 0,t) E-5 

.- I S BUILDING . 
. .  

n,o 
0,o 

2 

E-3 
I 

6HOP 15 

0.0 

1-0 

0-0 

E-1 

E-2 

e 3  

. 
/ 



Location SIGMA COWLEX 

2.0 

2,o 

0,o 

SIGVA CO?4PIEX 

0,o 

E-? 

1,o 

BUILDING 1w. 

0-0 

Highest 
Tests 

I 

June 
Avemge 
' d/m-M3 

w 
Average 

d/m-M3 

l i 0  ' 

1 ,n 

1.0 



AIREORNE CO"IWI%ATION TESTS 
From: 7/1/66 

.To : 7/31/66 
Source: URANIUM, ENRICHED . 

J d Y  
No. 

n 

Tests 
I 

7 n  

I 

SHOP IS 

EL1 ?4 

33-2 

e 7  

- 

J d Y  
Highest 

d/m-M3 

26 

21; 

?-n 

I 

I 

I * 



July 
Average 

d/m-M3 

1.0' 

' 1.0 

1.0 ' 

JUne 
Average 

d/m-M3 

2.0 

2.0 

0.0 



__ . . .. .. . . .. . .. 

A I R B O m  CONTAMINATION TESTS 
From: 8/1/66 
To : g/?l.&l; 

Source: W I U M ,  ENRICHED 

JW 
Average 
' d/m-M3 



SIGMA BUILDING 

E l  21 

I 

Aug* 
Highest 

d/m-M3 

Aug 
Average 

d/m-M3 

J d Y  
Average 

d/m-M3 Tests Location SIGW COWLEX 
. .  

I 

1,o A 
9,o 

1.0 

1,o 

1,o 

2.0 

3.0 : 

1.0 0.0 

0,o 

0-0 

3.0 

1.0 ' 



' '\ 

Sept. Sept. 
\ No. Highest 

Location SIGM COMPLEX Tests d/m-M3 

S-G 

F-5 17 11.0 
I 

Sept . 
Average Average 

d/m-M3 d/m-M3 

2 .o 0.0 



Sept 
No. 
Tests Location SIGM CO!@LEX 

I I ' I  I 

Sept Sept Aug 
Righest Average Average 

d/m-M3 d/m-M3 d/m-M3 

. .  



I?’-1 

E-? 

I 

I 

37 7-n n n  nr! 

27 26.0 1.0 0.0 

37 5 -0 0-0 0.0 



. 

T o :  10/73 166 
Source : bWUUl4 ,  NO2btlL & DEPLETED 

Oct 
No. 
T e s t s  Location STC-Rjj 

SIGIA BVILDING 

E l  20 

E-7 70 

E 7  21 

~- 

BT’ILDIXG II$. 

Ti-1 8 

8 ,:I-2 

E-3 8 

Yl 

Oct. 
Highest 
d/m-M3 

2,rl 

1. ,n 

7.0 

0.0 

1 .o 

1 .c 

Oct , 
A v e r a g e  

d/m-M3 

I I 

1.0 

0.0 

0.0 

0.0 

I I 

Sept 
Average 

d/m-M3 

0.0 
0.0 ’ 

A 



AIFBORNE CONTAMINATION TESTS 
. From: 11 /I /(,& .- 

To ' :  11/ ?fl/hfi 



; Location 

xov . 
No. 
Tests 

E-1 

E-3 ' 

XOV ; Nov . oct e 

Righest Average Average 
d/m-M3 d/m-M3 d/m-M3 

1 

n 
c 



co&$*hoN 
From: ' 12/1/66 
T o :  12/31 /6 6 

Dec Dec. t. 

No. ' Highest 
Tests d/m-M3 Location SICI-% CGIQI3Y 

L 

SRCF 15 

. .  

XOV 

, 
1 

I 
F. 

. .  . 



.. . . 

A 
1.0 

0.0 

Dec. 
Average 

d/m-M3 

0.0 

0.0 
0.0 

I I I 

I I 

Nov . 
Average 

d/m-M3 

L 

0,o 

0.1) 



Jan. Jan. 

X-1 

E-7 

I I 
I 

20 

2.0 

2 -0 

1 .e 

n-n ' 

fl-n 

I I 

r!_n 

o n  

h n  . DOC. 
Average Average 

d/m-M3 d/m-M3 -I-- * 
-I- 



AIRBORNE C O ~ & A T I O N  TESTS 
From: 1/1/57 
TO : 1/?31/67 

Jan. zm. 
No. Highest 
Tests d/m-M3 

Source : TJR.UTIUP!, E1RICI:TD 

Jan . 
Average 

d/m-M3 

E-1 and E-2 

2.4 

2L 

21, 

0.0 0.0 

1.0 0.0 

0.0 0.0 

Dec . 
Average 
d/m-M3 

n_n 

0.0 

3 -0 

1.0 ' 



AIRBORNE CONTAMINATION TESTS 
From: 2/1/67 

! .  

I 

---+-- 

I 

1 

I 

.- 



can. - :"el3 . 
d/m-M3 d/m-M3 
Average Average 

- 

- .  

. 



AIRBORNE CON%M~ATION TESTS 
From: 3/1/67 

k c h  m c h  
No. Highest 
Tests d/m-M3 

To : 3/31/67 
Source :URANIEB!, NORMAL & DEPIETED 

March 
Average 

d/m-M3 Location 

23 

SIGN! BUILDING 

1.0 1.0 

' S l  

9 

BUILDING 1 4  

1.0 0.0 E 2  

9 . E-3 , 2.0 0.0 

. .  

1 

Feb 
Average 

d/m-M3 

1.0 

8.0 

0.0 

0.0 

J 



AIRBORNE COMXM&A~ION TESTS 
From: 3/1/67 

To : 3/31/67 

S T w R n T T n T h C  . I  

E-5 

PRESS BUILDING 

Et1 -2 

E 3  

SHOP 15 

EL1 

Source: URANIUM, ENRICHED . 

brch 
No. 

8 

-- 13 - 

16 

79 

Tests Location SICMA C O M P ~ X  

e? 28 

Wch: 
Highest 

d/m-M3 

k c h  
Average 

d/m-b13 

7-n 
2 .o 

n_n 

0.0 

I 

Feb . 
Average 

d/m-M3 

n n  

0.0 
0.0 

- 



AIRBORNE CONTAMaATION TESTS 
From: uu& 

0.0 . '  

L o c a t i o n  SXGMB GObPXEX 

. .  

0.0 0.0 

E-3 

. .  

A P F U  
No. 
T e s t s  

7 

I 





. .  ' .  . . I  . ,. . 

. '. : ;: I . , , . :.., 

AIRBORNE CONTAMINATION TESTS 
From : 5/1/67 

Source: UR 

Tests Location SIGMA COl&EX 

h Y  
Highest Average 

d/m-M3 d/m-M3 

9& 0-0 
I 

1.0 I 0 -c 

n-n n n. 

1.0 0 -0 

1-0 ' I] -I] 

April 
Average 

dim-M3 

1,o 

1),0 

n-n 
0 -c 

n_n 



AIRBORNE CONTAMINATION . TESTS 
From: 5-h/67 ' 

To : 513 1/67 

. c  

~ 

.. 
I 

Source: URANIUM, E;NRICHF' 

SIGMA BUILDING 

. .  EL5 

*Y 
No. 
Tests s- cob- Location 

2 

0.0 ' 

1.0, 

E-1 and E-2 . 111 0.0 0.0 

0.0 0.0 E-3 I 22 
I 

~ 

5.0 

226.0 

ld. 0 

I 

0.0 0.0 

1 .O 0.0 

0.0 0.0 

SHOP '15 , I 
I 

. E-3 

23 . .  E-1 

.23 

E-2 I 23 
I 

: 0.0, 1 0.0 . I 0.0 



SIGMA BUILDING 

June 
No. 
Tests . 

EL1 

JUS June J d Y  
Highest Average Average 
d/m-M3 d/m-M3 d/m-M3 

L 3 .  

E 7  

2l 

22 

2l 

BUILDING 141 

2-0 1 -n n-o 

1.0 1.0 0 -0 

1.0 0.0 0.0 

E-2 

9 

9 

9 

0.0 000 0.0 

0 .o 0.0 000 

000 0.0 0-0 



I 

SIGMA COM'LEX Location 

- 
SIGMA BUILDING 

EL5 

PRESS BUILDING 

E-l and E-2 

EL3 

AIRBORNE CONTAMINATION TESTS 
From: 6h/67 
To : 6./3Q./c17 

June June June w 
No. Highest Average Average 
Tests d/m-M3 d/m-M3 dim-M3 

L 1.0 0.0 0 0  

u. 0.0 o m 0  0.0 

22 0.0 0.0 0,o 

Source: URANIUM, 

5 SHOP 15 

E l  

E 4  

e 3  

EEJRICHED 

27 0.0 0.0 0 -0 

28 18.0 1.0 

28 1.0 0.0 0-0 

100 



Location SIGYA ,CO61pLEX 

Sigma Building 

E-1 . 

E-3 I 18 
I .  

July 
Bo. 
Tests 

19 

E-? 19 

Building 1W 

F-1 . 

E-3 ' 1 7  
I 

7 

I 

0-0 

0 D o  

0.0 

Q-o 
0.0 

0.0 

I 

I . .  

July 
Highest 

E-2 

1.0 

1.0 ' 

1.0 

7 1.0 

2.0 

=I= 0.0 0.0 

I 



. -  

Location SIGMA COPiPLEX 

&ess Euildinn 

E-1 and E A  

AIRBORNE C O N ~ ~ ~ V A T I O N  TESTS 
From : 7.h/67 

July' July . July June 
No. Iiighesk Average Average 
Tests d/m-M3 d/m-M3 d/m-M3 

LO 1.0 0-0 0-0 

Source :UFUNn;'N, ENRICIii?D 

E-3 2L . 1.0 0-0 I 0.0 



AIRBORNE C O N ~ ~ A T I O N  TESTS 
From : 8/1/67 

. : 8/31/67 
Source: L . I U H ,  N G R H !  ,? U E P E T E D  

29 

23 

23 

Location. SIGMA COEPLEX 

1.0 ' 0.0 

1.0 0-0 

1.0 0 .o 

SIGPA BUILDING . 

9 1.0 

E-1 

EL3 

0.0 

E-7 

BUILDING 141 

EA. 

E-2 

. L 3  . .  . 

Highest Average 
Tests d/m-M3 .d/m-M3 

JdY 
Average 

d/m-M3 

2.0 

0 -0 

0.0 

0.0 

0.0 

0.0 



AIRBORNE CONThlE.i~ATION TESTS 
From: 8/1/67 
To : 8/31/67 
1 

' Bug. . AUg. 
No. IIighes t 
Tests d/m-M3 Location SIGIJUL COMPLEX 

&. , July 
A v e r a g e  A v e r a g e  

d/m-M3 d/m-M3 

I I I I 

SIGNA BUILDING 

' G 5  1 e. o 0.0 0-0 

SIGNA BUILDING 

' G 5  1 e. o 0.0 0-0 

?RESS BUILDISG 

E-1 and EL2 w 0.0 0.0 0.0 -- 
33-3 

. SHOP 15 

' 21 0.0 0.0 0.0 -- 

E l '  . 

' E-2 

23. 0.0 0.0 0.0 

28 1.0 . 0.0 0.0 

Ea3 

.- 

2% . 1.0 0.0 . 0.0 



AIRBORNE comGATIoN 
From: 9-4/67 

To : 9/30/67 
Source : URANIUM, NORIAL & DZHXTZD 

Segt I No. 
Tests Location 

SIGYA BUILDING 

E-1 20 

E-7 20 

I . .  BUILDING 1W 

E-1 8 

E 2  8 

E-3 a 

Segt Sept 

a -0 I n-n 

Aug e 

Average 
d/m-M3 



AIRBORNE C O N ~ ~ ~ T A T I O N  TBSTS 
From: 9-b/&7 

To : 913016'7 

-~ 

Sept. 
No. 
Tests Location SIGNA commx 

Sept. Segt . 
Highest Average 

a/m-n3 d/m-M3 

SIGNA COWSSX 

L 5  L 0.0 0.0 

~~ ~ 

PRESS BUILDING 

E-1 and E=-2 

EL3 

40 1.0 0.0 

20 3-0 n-o 

010 

SHOP 15 

E-1 

E 4  

0.0. 

0,o 

26 3.0 0,o 

26 17.0 0-0 

0,o 

-0,o 

n -Q 

. .  





AIRBORWE C O ~ i l V A T I O I l  TESTS 
From : 1 Oh/@ 
To : 10/31/67 

Location SISEIA COfiPUX 

SIGMA BUILDING 

E-5 

PiBSS BUILDING 

i;-1 and E 4  

L 3  

SHOP 15 

E-1 

Oct 0 Oct. OQt, Sept. 
No. Righest Average Average 
Tests d/m-M3 d/m-M3 d/'m-M3 

I 

17 1-0 0.0 . 0.0 

LO 1.0 0.0 0.0- 

20 1.0 0.0 0.0 

a9 2 .o 0.0 0.0 



. .. 

* - -  Location m R X  

SIGlO RDILOING 

E-1 

E-3 

E-7 

AIRBORNE C O N ~ ~ A T I O N  TESTS 
From : 1 1  n /A7 

wov . Kov . IIJOV . Oct . 
No. Righest Average Average 
Tests d/m-M3 d/m-M3 d/m-M3 

20 2 -3 n-n  &n 
20 1.0 0-0 n-n 

20 3 -0 a-n n-n 

I 1 I I 
I I 



AIRBORNE CONTAM~ATION TESTS 
From: . 11 h / 6 7  
"0 : 11/30/67 

. 

Location SIGYA C G P P I E X  

Nov. . BJov. . ziov . Dec . 
No. Highest Average Average 
Tests d/m-M3 d/'m-M3 d/m-M3 

SIGNii BUILDIXC- I I I I 
E-5 2 0.0 0.0 0.0 

PrnSS. UUILDI?JG 

E-1 and EL2 

E-3 ' 

40 0 .o 0.0 ' 0.0 

20 1.0 0.0 0.0 

SHOP 15 
' 1  \ F-1 

E-2 
'. 25 0.0 0.0 0.0 

25 - g.0 0.0 0.0 

E13 25 1.0 0.0 0.0 ' 



I 

20 7? k-7 

AIRBORNE CON!IkMfNATION TESTS 
From: 12/i/67 

1.0. ' 

E- 3 1 9  I 1.3 

E-2 L 1.0 

.i!'-3 L .1.0' 
-. 

Dcc. ;.:(yJ. 

Averege . Average 
d/m-M3 d/m-M3 

c c :  

4 
0 0  

0 0  0 0  



AIRBORNE CONTAMINATION TESTS 
From: 12/JJG'? 
To : U/31/6, n 



To : l/?l/& 
Source : LTdFIcpi, ~JGR;+~;L G ~ETL~;TD 

Location SIGiGL C C I F U X  

s1si.x BTZImINC- 

E-1 

E-7 

BLT1Li)IIJC lo. 

- 

I 

. Jan. Jan. Jan . Dec . 
No. Highest Average Average 
Tests d/m-M3 d/m-M3 d/m-M3 

22 1 .n 1’.3 1.0 

22 1.3 0.0 0.3 

7 n-n r! _n n-n 

7 1 - 0  n-n n *L 

- 

- 

I I I 



U-LI 

t 

u-u 

4-S 

-u-u 

0 '0  

U-D 

0 '0  

. .  







I 

E-3 7 

21 3 .O 1 .o 0 .Q 

21 1.0 0.0 0.0 

7 1 1 .o: I 0.0 I ' 0.0 
I '  . 



AIRBORNE CONTA~IXATION TESTS 
From : 3 /i /44 



I 

. I '  

AIRBORNE CONTAMI~IATION TESTS 
From: ' L/L 15:; 



\ 

AIRBORNE C O N w s A T I O N  TESTS 
From: ' / ,h /  A.7 

To : lL/. ?(I ,/co ,'? 

A p r i l  

Tests 

?hrch 
Average 

d/m-M3 

10 I 0.0 I 0.0 I i3 .o 

I I I 

I I I 





. .  - .. . . . . . , 
_. . ,. 8 . .. 

AIRBORNE CONTAMINATLON TESTS 
From: 5/1/43 

To : 5/23./6.C 

;!&y 
No. 

I 
r' 

I '  

I 

&-J 
Highest Average Average 

d/m-M3 d/m-M3 d/m-M3 

I '. I 



I 

- I  



I 

AIRBORNE CONTAMINATION TESTS 
From : .f. .,': -. /&, 

I 

+ f2.C 

1.0 ' I 0.0 

0.0 I c1.0 . 

+ 



I 

. .  .: - .  

. .;' .- - .  

. - ...... - . T- ._ .I. . -,- ., .:. 
,'>2.-.:. . - ............. 

.-. -. -. i . .  

' !.' . .'; . .  
...I ..... 

. .  - .. di. ....... . .  

. . .  
...-_.!. 

.. .)_ . ,  . -'.:- 

. .  
. ' .  

' "  

I 

Average Average 
d/m-M3 ' I d/m-M3 

I 

I 

-T-- 
. .  . '. . 

t - 
. .  

I 



I 

-7 
! 

J !?.ne 
Average 

d/m-M3 

.(-; ,?' ... 0 .I 



~ 

..-. c I I 





AIRBORNE CONTAMINATION TESTS 
From : c.: !+& !( ;j 

. .  

. . . . . . . . . . . .  :. . . . . . .  Location G...'...i. A .  .I!. . i: i.. k.,. 

! 

. . . .  ...... ..... 26. e <at: ..; j ;;cy. 1. ')"' ..--:.iL... . . I  - ... 
No. Righest Avenge Average 
Tests d/i;l-'~3 d/m-M3 d/m-M3 

- -  .- ,? - .  

. . . . .  . _ .  
: x - *  ; 

.. ,' _. ... i..'! r.1; . ' O ' . '  

. . . .  ...... .si: ...... 

-i c: -. ' 

... ?-, .-.. - _.I + . " !  . 

. . .  

.....-...-.-. - . I  I I f 
........... -._-_ ............. ..... .... î-- ---_. %- 

. .  ... ...... .... ..-.... ..?.--...-- -.I.--,.. ---. 

! .  

----- " I .--+e= 
---. .I e. -. -. "-- 

! 
i 



I 

AIRBORNE CONTAMINATION 'I!ES'B 
From : < .  : I - ;  ;'_l. ! 

Source : . .  - . . . . . . . . . .  ..... 
. . .  i:.. :.:.: . .  .. .. . . .  . .  _:. .. .! I ! .  '. 

. . . . . . . . .  - . .  . .  Location I .  

. . . . . . . .  - . . . . .  - . 
. I _  . . . . . . . . . . . .  . . .  . .  

. . . . . . . . . . .  _. ._ 

. . . .  _ .  . . . .  .' -._/_ . . :..; - . ' 

._ ........ *IX." ........ ._,.. --..-- - ..I....- - 
...... --_. . -_.. ... --.-... -._._-._.. .. --.. 

. .  
i: i ' ' .  r .  

No. 
Tests 

c , I.. .. .. ... 

..... 

': r' , ... 

-. 

I 

. . . .  I 

-1 ,.. 
. ' . c; I !j 

! >  

...... 
:. 
. . (.i ..c . .I - 

I 

I 
1 
1 

.... . .  ' .  . II 

A v e r a g e  
d/m-M3 

. .  I .  
I .  

.- .. 

. . . . .  . .  I ,  . . . .  



........................... ........-.- ....-........~..,- 

--.-_. ._---- ... ....-... ............... 

--I 

--_._---. .... 



AIREORPlE CONTAMINATION TESTS 
*. I . .  

8 I ;  !.'... . .  From : __ .., _.  ...'.I 



AIRBORNE CONTAMINATION TESTS 
From : ..-. . , . . . . 

.. i ~ . :':,:. .:.'.' To : ,. . . . . . 

.. .. !. :: . . . .  . . . .  . .  

Source: 7 :  ;:,-.:-;:.:,-: :,';,-',,'.'' , . ( .  .. ' " ' " .__ . ._ - . ' .. .:.'J 3 - .  



I 

- -  
:.:-__ 

. .  
! .. - .. . . - .. . .  . .  

- .  
_i_ . !. : 7 -  -.- . .  . .  

.. .. 
i :  .: : . .. r., 

.L. . "  - 
? .- . . .. -- 'e -. 

.' 'i 

. .  

_I- 

. .  

- ./. . , 

<- :,., .:.. 
1 1: , .:. r.:: 

Average Average 
d/m-M3 d/m-M3 I 

I 

+ " . .. 

I 

I 

-t- 



- 7 -.''i' ?.:, 1 

Average 
d/m-M3 

~ 

,- r .  .-: . 1.. 



I 

; -0RNE CONTAMINATION TESTS 
.' < - ,. ,.. 

' . From: __  . . . .  ... ', .,_: I . 

.... .. ...- :...: : ... _ _  . 1 .. .. T o :  . . ._ ::... 

.. - . .  . ........ 
%'.\.". . 

Average 
d/m-M3 



I 

.. -. . . . . . . . . . . . . .  Location :>:.., ;; . - L  i L'..:.. 1 

AIRBORNE CONTAMINATION TESTS 
.. :'- : ..... Fmm : A, '  .._; '::.' 

. . . .  . _  . . . . .  . . .  - ... 2: ... -. ... : . 
No. Highest 
Tests d/m-M3 

..:. , 
: . .... . .  . _..  

. . . .  

. . . . . . . . . . . . . .  ....... 
..-:n . . .  - . .  I ... :.i . .  I 1 

- .. 
I . .  ...... 

. .  -- . . . . . . . . . .  
' t  . .  .............. 

1 

.-I."-- I 

. .  . :. . .. . _ L .  

Average 
d/m-M3 

. .  .. .%. 

. ! .  

. . .  . 

- 
.:: I: - . . . . .  

Average 
d/m-M; 

..... 

. . . .  . .  
rn 



I 

: 'I: r', 
tJ &.%&A 

Highest 
d/m-M3 

.. . , 
:-,I I 

.,.,.. 
J 2.::. . 2ec; . 
Average Average 
d/m-M3 d/m-M3 

. .  

. .  

: .....i. - 
.. . 

. i  

..- ... 

. ..a . 
I_ 

. .  
[ :  i '  

;. . 

. .  
. .  , I .  

I 

1 
.- -_1_--- I. -i-.-L -,.-.-.-.-. ...-._--, .. -_- .... ~ ...-. * -.... -... --.- ..---- PI.- I 

I I 

. I  .. . ' I' 

... , : , . .  -. . 



AIRBORNE CONTAMINATION TESTS 

T o :  

. a. ' ._.  From : . . .  . . I  

, .. 

. .  . .  
A v e m g e  

d/m-M3 

. . . . . . . . .  . . . .  . . .  
~ .:_._ ..... .......... '-) 

Source :- :. . , .  ;. I 

. . . .  

A v e r a g e  
d/m-Mj . . . . .  . . . .  T e s t s  . .  , . . . . .  Location :.I . . . .  ._ i_ ..:. 

. . . .  .- .. -. 

... _I. . . . . . .  
, 1.; ..I ' . .  

. .  . . ? _ .  . .  . . . . .  
.- ........ :i2.--~iiz.,-.i. .. 

.- . -: . . .-. .. 

.' 

... . . . .  ._. . . .. - .  . .  
I 
I 

.;... .... ';.- : ...... :...: ..... :. :;:::.. : 

~~ 

_ -  - . .  

. . .  

..- , 

. . . . .  -i . .. i '  ,. - .. _<. . 
I I 

I 
. . . , I  --*;  ..-. . 

. . .  
, I  . . . .  

I. . 
:. .I.: ., i 



I 

. . .  Lo.ca tion ' - 8  ....... . : .  2. .;.- 

. . . . . . . . .  .-,-< ... _ . .  . I  

,. . 

, AIFBORIJE CONTAMmATION TESTS 
' F r o m :  . . . .  3. .'. . 

Tests 

Source : ... 
....- . .  ... :> . . .  

. .  T o :  
. -8 

. . . . . . .  
" "I-!' '.' 1 ..... i .:, . a. . . . . . .  I 

-. . 
I .- i ' .  

. .  
I. 

-...--.---..- I 
I . .  i 

\ 

. , ' . .  

Highest 
d jm-M3 

. . .  
' i  . ,  

, 

. . . . .  ..;,.'. . I . ''_ 

Average Average 
d/m-M3 I d/niLM3 

I 

+ 



- 
. .-.. . . -. . ' I " : ' : : ' i  ... . . 

. ,. . 
' .-: 

. .  - 
:- -; 

I 

I I - I  ,- 

.-. , .. .. 
* "  . .' r; 

- .  
... I . :  

.- 
. "E,b . 

Average 
' d/m-M: 

~.. ... 
I I. 



I 

AIRBORNE CONTAMINATION TESTS 
From : 2 ,Q. , '~p 

T o :  *:: /?l,.":ci 
. .  . .  



b c h  
Average 

d/m-M3 

I I 



I 

AIRBORNE CONTAMIXATION TESTS 
Fm,m: t/1/& 

To : L/3 0/69 
.Source IJRANIDM, EdRICHED 

P 1: 

. . .  1- 



AIRBORNE CONTAMINATION TESTS 
From : 5/3/69 
TO : 5/31/69 

Source: URANIUM, NORMAL & DEPLETED 

W Y  
Highest 

d/m-M3 

I 

~ 

*Ffl 
Average Average 

d/m-M3 d/in-M: Tests Location SIGM COWLEX 

3 .o 

1 .O 

1.0 

1.0 3 -0 

000 0.0 

000 0.0 

' I  I 

E l  

E-3 

EL7 

21 

9 

20 

00 Q 

2 .o 

100 

0.0 0.0 

0.0 0.0 

1.0 1.0 



I .  

*Y 
No. 
Tests Location SIGMA COMPIEX 

BUIIbING 

E-I ad ’=  40 

E-3 20 

Source : URANIUM, 

*Y h? A P r U  
Highest Average Average 
d/m-M3 d/m-M3 d/m-M3 

4.0 0.0 O m  0 

0.0 O m 0  0.0 

ENRICHED 

SHOP 15 

E l  20 3.0 

EL2 20 4.D 

E.3 20 9.0 

AIRBORNE CONTAMINATION TESTS 

T o :  5/31/69 

From: S h / &  
. .  

0.0 0.0 

0.0 0.0 

1.0 0.0 



AIRBORNE CONTAMINATION 'PESTS 
From: 6/1/69 

Location SIGEka COMPIEX 

SIGM4 BUILDDTG 

E-7 

BUILDING 1L1 

-.--- I 
I 

June 
No. 
Tests 

'21' 

21 

21 

6 
6 
6 

I 

I____/ 
I 

i 

1 

June 
Highest 
' d/m-M3 

95ma 

12.0 

1.0 

1.0 
1.0 

1.0 

I I 

8.0 I' 18 

1.0 1 ,  0.0 

1.0 ' I 0.0 

6.0 0-0 ' 



Source: URANIUM, EETRICHEXI 

June 
No. 
Tests 

AIRBORNE CONTAMINATION T!BTS 
From.: 

To : &/Q/# , 

June sun9 &Y 
Highest Average Average 

d/m-~3 d/m-M3 d/m-Mj Location SIGMA COMPIEX 

L2 

21 

E 3  

1-0 0.0 0-0 

1.0 0.0 0.9 

4 I I 

I I I 



AIREORME CON~G~INATION TESTS 
From: . 7h/69 

1 --- 

---. -- ---I- 

To : 7&/& 
Source:mZANTcrM, N O W  19 DIPIJWED 

JuV July 
No. Highest 
Tests d/m-M3 Location SIGIQ COl4PIBX 

I 
SIGM BUILDING 

E-1 21 5L.9 

EL3 1 2 1  I ' 5.0 
I 

E-7 I 21 1.0 
I I 

BUILDING 1 0  

E-1 9 1.0 

E.2. 9 1.3 , 

E-3 9 1.0 

1 
I 

July 
Average 

d/m-M3 

7.0 

1.0 

000 

200 ' 

8.0 

1.0 

. 1.0. 

0.9 

0.0 

0.0 . 

0.0 

=I- 



AIRBORNE CONTAMINATION TESTS 
From: . 7&/& 

To : 7/we 
Source: URANIUM, ENRERED 

J* 
No. . 

Tests 

JW 
Highest 

d/m-M3 

July JUne 
Average Average 

d/m-M3 d/m-M3 Location sIGm COMPIEX 

1 1-0 ' 

L 
21 

SHOP 15 

27. 

27 

27 

0-0 0.0 

0-0 0-0 

0-6 0-0 

E2 

e 3  

Q 

I 



AIRBORNE CONTAMINATION TESTS 
From : 8/1/69 
To : 

S 1 
No. 
Tests Location - 

SIGMA BUILDING 

EL1 ' 21 

E-3 l a  

E-7 . 21 

E-2 Thh - 1 

Room G-105 Hood (Thh)  1 

BUILDING 1Lz 

EL1 7 

Qag* Bug e 

Highest Average 
d/m-M3 d/m-M3 

9.3 2.3 

1.0 1 .o 

3.0 3.0 

1.0 1.0 

3.0 063 

1.0 

1 .a 0.0 

J d Y  
Average 

d/m-M3 

0.0 

._o,o 

0.0 



AIRBORNE ~ O N ~ I X A T I O N  TESTS 
From : $A/& 
To : 81- ' 



AIRBORNE CONTAMINATION TESTS 
From: , 9/1/69 

S P t  
No. 

' SIGN COWEX Tests 

I 
Location 

To : 9/30/69 
Source: W I U M ,  NORMAL & DEPUTED 

Sept . Septa h g a  
Highest Average Average 
d/m-M3 d/m-M3 d/m-M: 

~~ ~~ ~~~ 

SIGMA BUILDING 

EL1 

EL3 

e 7  
I 

21 3 -0 1.c 2 ,c 

19 L O  o m 0  2.c 

21. 1.0 0-0 1.0 
. .  

BUILDING 1 L l  

E-1 

E-2 

EL3 

I I I I 

- .  

7 0.0 0.8 0-0 

a 100 I 0.0 000 

7 1.0 0.0 0.0 



AIRBORNE CONWINATION TESTS 
From: 9/1/69 

Sept: Sept. 
No. Highest 
Tests d/m-M3 Location SIGMA COBPIEX 

T o :  9/30/69 

Sept . b g  
Average Average 
d jm-M3 d/m-M3 

PRESSCBPILDING 

E-1 and E-2 

E-3 

I I I I 

I I I' I 

38 10.u 0,c 0 .o 

19 1.0 0.0 0.0 

~ ~~ 

SHOP 15 

E l  22 16.0 1,c 0.0 

E-2 

E-3 

- 

-.. -.-... I 
-"..-- 

I 

22 1 .c 0.C 0 .c 

22 45 -0 2.0 1 *C 

I 



AIRBORNE CONTAM.JXATION TESTS 
.From: l ob /@ 

O c t o  
No. 
Tests Location SIGMA COIWIEX 

J 

T o :  lO/31/69 
Source: URANIUM, NORMAL & DEPLETED 

Oct. ' .:.Oct. Sept . 
Highest Average Average 
d/m-M3 d/m-M3 d/m-M3 

E-1 

E 3  

SIGMA BUILDING , .  I I I I 
22 32 e 0  2.0 100 

. 2 2  4.0 1.0 000 

L 7  I 22 3.c I 0.0 I 0.0 

BUILDING 14l 

EL1 

F-2 

E-3 

. .  

7 0.0 Om0 0.0 

9 1.0 0.0 Om0 

9 1.0 Om0 0.0 

I 



AIRBOH[OE COIJ7hMINAfiON TESTS 

To : l0/31/& 
From : l O f i / 6 9  

PRFSS BUILDING 

Source: URANIUM, ENRII[%E.ED 

. .  

Oct I No. 

E-3 

Tests Location SIGM CObFIEX 

13 

E-2 25 

SHOP 15 I 

I f - . . . .  

1 1 

Sept . 

3 0.0 

Lo", 1 ,o.o I 0.0 

0.0 2.0 



AIRBORNE CONTAMI~IATION TESTS 
From : l lh/6Y 

No.' 
Tests Location SIGMA COplpLEX 

Righest Average 
d/m-M3 djm-M3 . 

SIGHA BUILDING . 

I I I 

cct 0 

Average 
d/m-M3 

0.0 

0.0 

010 

0.0 

0.0 

' 0.0 



Source: URANIIJM, ENRICHED 
~~ 

j z:M3 Highest No. 
Tests 

AIREOmE CONTAMINATIOIV TESTS 
From: m/& ' 

T o :  11/30/69 

~ ~~ 

Nov. Oct 
Average Average 

d i m 4 3  d/m-Mj i 
Location SIGMA COillpIEX 

31, 

18 

15 

EL1 

E-? 

F-? 
I 

5.0 0-0 1.0 

1.0 0.0 1.0 

\ 

' 20 

20 

20 

. .  

1.0 0.0 0.0 

0.0 0.0 0.0 

2.0 0.0 0 .o 

I i 1 

I / 



. .  
. I  

Dec Dec 
No. Highest 
Tes'ts - d/m-M3 

_ .  
Location SIGNA COMPLEX 

SIGf4A BUILDING 

21 I 22.0 

AIRBORNE CON?A~ZVATIOI~ TESTS 
From: 12./l/69 

Dec NoVm 
Average Average 

' d/m-M3 d/m-M3 

3 m 0  7.0 

BUILDING 1W 

E-1 

. E-3 I 14 1 ' 1.0 1 0.0 I 1.0 
1 I 

6 0.0 0.0 ' 0.0 
' I  

E-? I 21 I 1.0 I 0.0 I Om0 

e 2  . ?  0.0 0.0 ' 0.0 

E-3 ? 0.0 Om0 0.0 



. .  

-. 

I 

AIRBOWE COI~~M~RATION TESTS 
From: 12h/69. 
To : -/& 

Source: URANIUM, ENRICHED 

D e c .  
No. 
Tests Location SIGMA COIPLEX 

SIGM BUILDING 

E-5 2 

PRESS BUILDING 

E-1 and L 2  38 

FL3 19 

SHOP 15 

e 2  25 

I ' E-3 

D e c  . D e c  Novo 
Highest Average Average 

d/m-M3 d/m-M3 d/m-M3 

2.0 j. 1.0 ' j ' 0.; 

9.0 Om0 0.0 

3.0 0.0 0.0 

12.0 '1.0 0.0 

1.0 Om 0 0.0 

39 .@ 2,c 0. c 



BUILTITNG l/J 

E-2 

J3-3 

- . . ... , 

7 1.3 0.0 0.0 

7 0.0 Om0 O m 0  



Source : URANIUM, ENR1CIE.D 

Jan 
No. 
Tests Location SIGM COIPZEX 

AIRBORNE CONI~I~~II~ATION TESTS 
From: lW&/7o 

To : 1/31/70 

Jan. Jan. Dec . 
Highest Average Average 

d/m-M3 d[m-M3 d/m-M3 

I 

. .  - E l  and EL2 e 
.?# E-3 - 

38 L n O  0.0 0.3 

19 1.0 0.0 0.0 

I 

F%ESS EUILDIKG 



AIRBORNE C0NT”ATION mSTS 
. From: 2-&/70 

BUILDING 141 

F-1 

E-2 

To : 2/28/70 
.Source: URANIUM, MOE3YiL & DEPIETED 

4 

8 j  

~~ ~~ ~~~~ 

Feb . 
No. 
Tests Location SIGXA COIIPIEX 

E-3 8 

I 

~ 

Feb . 
Highest 

d/m-M3 

27.0 

0.c 

OaC 

1.c 

--I 

___I- 

f 

Feb a 
Average 

d/m-M3 

1.395 
0.380 

0.625 

0.131. 

0.18L 

0.489 

Jan . 
Average 

d/m-M3 

0.0 

0.0. 

0.0 

0.c 

0.0 

0.0 



AIRBORNE CONWINATION TESTS 
From: 2/1/70 

TO : 2/28/70 

Feb . 
Tests 
No.  

~. 
Location S I G I B  COP!PLEX 

Source : URAHIJJM, 'EElRICIED 

Feb Feb . 
Highest Average 

. .d/m-M3 djm-M3 

PFESS BUILDING 

E-1 17 . 0.c 0.133 

E 3  17 1.0 0.136 

Jan. 
Average 
d/m -M3 

SHOP 15 

- EL1 

- E-2 

. E-3. 

0.0 

21 1.0 ' 0,152 

21 1.0 ' 0.177 

21 5.0 0.208 

.ew. systl 

.Ot3x&nl  
,ev sys)c 
not knoi 

0.0 

1.0 

0.0 

1.0 - 

-.- I I 

\ 
I_- 

- 
I 

I I 



AIRBORNE CO~&~ATION TESTS 
From : ? h / r i O  

Jhrch 
No. 

k c h  
Highest 

Tests Location SIGMA COWLEX 

SIG-U' BUILDING I 1 

d/m-M3 

E-1 

p-3 

22 2ac 

22 1.0 

E-? 22 1.0 

I 

- 
-- 

. .  BUILDING 1L1 

e l  

larch 

9 0. c 

0,395 

0.116 

' 0.112 

Om231 

0.131 

Om18L. 

Om- 

I 

' E 2  

E-3 . 

9 1.0 

9 1.0 



. . ... . ~ 

1.0. 

AIRBORNE CON&&I~ATION TESTS 
From : 3/1/70 
T o :  3/31/70 

. .  

0.C86 ' 0 .c9L 

Source f URANIUM, EIJRICCHED 

E-3 

I ECh 

21 

Tests Location SIGMA CCHPIEX 

S- I 

PIBSS BUILDING 

22 

SHOP 15 I 
EL1 I 22 

E-2 22 

I e 3  22 I 

Wrch Feb. 



AIRBORNE CONTlAMINATION TESTS 
' F r o m :  44J70 

To : . 4.13 0/70 
Source :U"IuI.I, NOHiff & DEPIETZD 

I 

E-?. 
. I  

E-7 

BUILDING SKU1 

. .  --- 
I 

Apr i l  A p r i l  April  
No. 
Tests 

%rch 
Average 
d/m-M3 

0,112 

0 ,?I 31 



AIFIBORNE CONTAMINATION TESTS 
From: ~ . / l / 7 0  

T o :  L / 3 0 h O  

82 

82 

2L6 

No. 
Tests . d/r Location . SIGHA COIPIPIE'X 

3.755 0 &6 

0.158 0.092 

0.091 . 0.05L 

SHOP 15 

82 0.214 0 .I73 

.- 

82 i 0.565 

82 0.L5.4. 

I 

0,179 

0.303 

I I 

E-l 

, EL2 

EL3 

I - 

22 220 
@8 

22 

22 688 

;i 1 A v e r a g e  Average 
d/m-M3 I d/m-M3 

0.096 5 
I I 

I I! 



AIRBORNE CONTAMINATION aSTS 
From:' 5/1/70 

To : 5/31/70 
Source:WflIUM, NORPAL & DEPUTFD 

WY 
No. 

E-l . 

E-3 

Tests Location SIGl4A C 0 m J E - X  

20 

20 

I 

E-7 20 
I 

BUILDIKG SM - 1LJ 

E-1 8 
I 

E-2 8 

Mi3y 
Highest 

d/m-M3 

360 

100 

124 

22 

30 : 

33 

C-. 

-- 

I-- 

M3y 
Average 

d/m-M3 

0 ,130 

0.167 

0.226 1 
--i 

AVil 
Average 

d/m-M3 

0.089 

0.624 

. 0.228 

I 

I 



AIRBORNE CONTAM&ATION TESTS 
F r o m :  5 / ~ / 7 0  

73-3 20 ~ 

I 

To : 5 / 3  1 /?c) 
Source : URAIIIUM, EKRIGIIFD 

228 0 35L 

28 0.062 . 

11 0oct3 
I 
I 

' I  

I 
No. 

E-2 

E-5 I 2c! ' 

2 0 -  

E l  20 

I '  

SHOP 1 5  

E-l. 20 ' .  

E-2 I 20 33 

E-3 . 20 I 30 

..-.-. 

c_I 

. .  

. .  

' 0.108 ' 00566 

0.103 0.4% 

.- 

71 -. I 0,081 
I 

A p r i l  
Average 
. d/m-M3 

e.130 

3 e 7 8 5  

0,168 

0 031. 

c.211, 

I 
c 

I 



I .  

22 

22 

22 

AIRBORNE CONTAMINATION TESTS 
From: . .6/1/70 : .:_ ..: . . . : . 

1.695 

Location s IGHL c ormxx 

0,4?3 

31Glt4 BUILDING 

E-7 

J'une 
No. 
Tests 

g .  

8 

8 .  

June 

* 0. @2 ! 

0.548 i 0.317 

y:hY 
Average 

d/m-M3 

0,167 ' 

0.226 



AIRBORNE CONTAMINATION TESTS 
From : 

June 

Location SIC.:.% cowmx Tests 

. No. 

Si- h i l d i n g  

F-5 . 22 

June June &&lY 
Highest Average , Average 
d/m-M3 . d/m-M3 d/m-M3 

0.926 0-1 A1 0 ;11L. 

mss BUILDIPIG 

E-1 

E-2 

22 0 -976 0.207 n. 1 5 L  

22 0,365 0.070 0.062 

E-? 22 0.390 ! 0.075 0 C43 

I 22 i 2.914 E-3 
t 

.. ---. 

-- 
1 

I 

0.217 0,103 . 



I .  

Location 

SISFN BUILDING 

Ell 

E-3 

AIRBORNE CONTAMINATION TES'TS 
From : 7/1/70 . , 

July J d y  J d Y  June 
No. Highest Average Average 
Tests d/m-M3 d/m-M3 . d/m-M3 

a 2. GQO 0,658 Om793 

.a 1.585 0.2& 0.252 



AIRBORNE CONTAMINATION TESTS 
From : 7/1/70 
To : 7/31/70 

21 

Source :' TjTAiiIlJrYl, ENRICFIED 

20 

20 

21 

Location SIGMA COtIPBX 

21 

21 

SIGNA .BUILDING 

.Lj 

E-5 

I 

FZSS BUILDING 

. July 
Highest, 

d/rn-M3. 

E-1, 

J d Y  
Average 

d/m-M3 

~~~~ 

J d Y  
No. 
Tests 

0.317 ' O*C8L. 

I * 
I 

JWle 
Average 
' d/m-M3 

o-lhl 

8,217 



. . ... . 

~~ ~~ 

Aug* 
No. 
Tests Location SIG14A CCmLF~X 

AIFBORNE CON!l!AMINA!IXON TESTS 
From : 8/i/70 

h g  Aug JUly 
Highest Average Average 

d/m-M3 d/m-M3 d/m-M3 

~~ 

SIGM BUILDII'JG 

F-1 21 ' 2.365 0.911 0.658 

BIJILDIEIG 1 0  
I 

' E17 21 

--- 0 s70 0-762 ' 

1.658 0.645 0 .ai79 
" I 

I- 

E-1 

E-2 . 

E-3 

8 1 0.231 , OmlOO 0,WO 

8 0.317 0,16L I 0.1L7 

8 -  0 634 0.272 0.168 
1 

' I  



AIRBORNF, CONTAMINATION T%STS 
From: 8/1/70 

To : 8/?7J70 . . .  

21 

Source : u K A N I T . 5 4 ,  ENRIC.HED 

O . U l 7  

. Location SIGW COWEX 

Aw 
No. 
Tests ' 

SIG!N BUILDING . 

E-1 

6 3  

E-2 

E-3 

I- 

dug . 
Highest 
d/m-M3 

4- 
2 1  I O.LO2 

Bug. 
Average 

d/m-M3 

0.113 

July 
Average 

d/m-M3 

0.151 

-- 0.101 

- 
n_ou/. 

0.173 

I 



AIRBORNE CO"4INATION TESTS 
From : 9 / l h G  

8 I 0,281' ! 0.073 
I 

E-l 0.1 06 



A I R B O m  CONTAMINATION TESTS 
From: 9 h / ? 0  

To : 9/31/79 

E-1 

Sept 
No. . 

21 

I 

'-2 

I 

' 20 

5-2 I 21 
I 
21 r) L-3 

SHOP 15 I 
T-1 I 20 

I 

Sept 
Highest. 

d/m-M3 ' 

0.731 

0.576 

0 . L - L  

1 30k 

1.263 ' 

I 

0 1L.2 9 1  

0.106 

! I 



AIRBORNE CONTAMINATION TESTS 
From : 1~7/l/70 
T o :  1!i+Lp;a 

I 

e-- 

E-7 

1.133 

0.310 

0.6G4 

5-2 

2-3 

' 0.783 

0.922 

O d 5 5  

I 
I 

oct . 
No. 
Tests 

22 

22 

22 

6 

9 

3 

act. ' 

Highest 
d/m-M3 : 

3 .  sc/, 
2.146 

1 L.63 

1. .230 

1.280 

0.671 

2ept 
Average Average 

I .  

I 

0.238 I 0.u 

0. 21 0 . 272. -t- 
-t- 



oc-t 0 

No. 
Tests Location ' SICMA CO!@LEX 

E-5 22 0.878 

0c-r; 0 

Highest , 

d/m-M3 

1 -  . I 

3ct Sept 
Average Average 

d/m-M3 I d/m-M3 

0.137 I 0.1Efl 

0.128 j 0 , 11- c, 

I 



AIRBORNE C O N ~ I N A T I O H  TESTS 

I I I I 

1 I I I 

-. 

'I 



AfRBORNE. CONTIIMdVATION TESl'S 
, From: A 

I- 

-- 

I 



.- .?lo\', 
Average 

dim-M3 



I 

I I I 
I I 1 1 



AIRBORNE CONTAMINATION TESTS 
From : 1/1/71 

Jan . 
No. 
Tests Location sma COFPLEX 

To : 1/31/71 
Source :. UFAMIUH, NOF~XLL RC D E P E E D  

Jan. Jan. Dec . 
Highest Average Average 
d/m-M3 d/m-M3 ' d/m-M3 

SIC- IA EUILDIMG 

E-1 20 1 . 036 0 . 27L 0.651 

Ti'- 3 

E-7 

Fe 26-27 

Fe 2L (Pkasured CFM = 2.570) 

EUILDIEJG SblL1 

E-1 

E-2 

E-? 

0.131 

20 0.91L 0.232 0.280 

20 2 .e73 0.3L.9 0.605 

12 6 -792 1.5L5 not onerat! 

20 0.780 0.155 

I ! 

I 
! 

5 0 . 060 i 0.016 0 I 051 

5 0 . 3 6 5  0.116 0.169 

5 0.152 0.063 0.126 

1 

! 



AIRBORME COND~~NATION TESTS 
From: l A / n  
T o :  1/31/71 

Source : URAXIlDl, ENRICFED 

Jan Dec 
Average Average 

d/m-M3 d/m-M3 

0.33L 0.310 

0.09L 0.153 

0.133 0.097 

a 0.085 
0,081 0.077 

0 -223 0.258 

I 



AIRBORNE CONTAMINATION TESTS 
From : 2/1/71 

'-1 .e eb . < 
No. 

Location E ;.2\ c OI<i;E;i Tests 

?'eb . Jan. - 3  .r e [:) . 
Highest Average Average 

d/m-M3 d/m-M3 d/m-M3 

I I I I 

I I 1. i 



AIRBORNE CONTAMINATION TES’ils 
From : 2/1/71 
To : 2/28/71 

E-2 

- -  

SHOP 15 

. -,-. 

I-. 

“-b . -3e5. 
No. Highest 
Tests d/m-M3 

I 

Feb . 

0.112 0,102 



Ye-26.27 

.* .::?a:- c fi 
No. 
Tests 

7 - 
Fs-9 I 

fkrch !.ei r ch Peb. 
Highest Average [Tverage 

d/h-M3 d/m-M3 d/m-M3 



AIRBORNE CONTAMINATION TESTS 
From : 3 h,/?l 
To : 3/31:/71 

. 

Location ,q - IC, t : ~  r, C E ~  --I- 

SIC .: ZL I!UIID ING 

Ye-lJ 

!.'arch . i?!qrch %ir d i  Peb . 
No. Highest Average Average 
Tests d/m-M3, d/m-M3 d/m-M3 

' 23 0 0975 i! .157 0.112 

I 
F.XS s EUIm INC 

Pe.1 

?e-2 

Pe-3 

.- 73 @.3@. 0.11.3 ' 0 .OS$- 
23 50.L.33 0.3L5 0.245 

! 
23 0 . 3 l L  i 0.100 I! .116 

I 
23 0.353 0.113. 0.099 CI-1 

5-2 23 I 0 .L?. '7 0,351 l3-153 

- :*.- 23 0.879 c-l.m 

7 7  

1 

1 I 

SHOP 15 
i 
I 



AIRBORNE CONTAMINATION TESTS 
From : L/1/71 

0.016 

0 . 070 -+ 

n 3 e-8 

Pes! 

'Fe-6 

Pe-9 

Apr i l  
No. 
Tests 

22 

22 

22 

22 

22 

j 
Ye-10 I 3 

I 

Bpr. il 
Highest 
d/m-M3 

I I 

Apr il 
Average 

d jm-M3 

0. ow 

0.651 

0.302 

0.203 

1.026 

0-1.77 



AIRBORNE CONTAMI~ATION TESTS 
From: ,4/1/71 

To : L./30/71 

Tests Location S I G M  C OKI'IXX d/m-M3 

~ ~ ~ 

SEOP 15 

1:-1 

E-2 

I 

22 0.390 

22 ; 0.3w , 

I 

0.062 

0.113 

=- 

0.113, 

0 ,351 

a- 0.82Q F-3 22 ! 
I 
I I I 



AIRBORNE CONWINATION TESTS 
From: 5/7/71 

No. Highest 



AXRBORNE CONTAMINATION TESTS 

To : 5/31/7l. 
From : 5 h/n. 

S!EP 15 . 
j 
I 

I 20 1 c.219 ' I 0.072 I (3.062 
I 

20 i 0.926 (2.150 0.111 
I 

-..-. 

I-- 

- 



AIRBORNE CONTAMINATION TESTS 
From: 6/1/71 

v. - June 21m€! m y  
Highest Average Average 

d/m-M3 d/m-M3 . d/m-M3 





AIRBORNE CONTAMINATION TESTS 
From: ?,"I /71 



E-? 1 31 
I 

J L Q ~  
Highest 
d/m-M3 

,:l;;ly 2urje 
Average Average 

d/n-M3 d/m-M3 



AIRBORNE CONTAMINATION TESTS 
From : S , W Z  

A-cs, 
Average 
d/m -M3 

I I 

I 1 I 

July 
Average 
d/m-M3 

I 



AIRBORNE CONTAMINATION TESTS 
F-rorn : 8/1/71 
To : 8/'31/72 

..'Lug 
Average 

d/m-M3 

E-? 

~ ~~ ~~~ 

3.d.y 
Average 

d/m-M3 

1 

0 

No. 
Tests 

2.9 .a -. 23 

1 

2% 

22 

C .164 22. 0.676 

0.329 

0 31J 

1 . COG 0.103, 
I 



AIRBORNE CONTAMINATION TESTS 
From: ?,/1,111 

Sept . 
Average 

d/m-M3 

To : 9/30/71 
Source: IpUNIUM, NORMIL 8; DEPUTED 

Aug . 
Average 
d/m-M3 Tests 3 Location 

SIGMA BUILDIXG I i 

d/m-M3 

. .  
Fe-8 

Fe-9 

Fe-13,14,15 

~ e - 2 4  

Fe-26,27 

21 1.804 

21 1.902 

21 0.878 

21 6.634 

a. 0 0487 

I 

Fe-9 

Fe-10 

0.132 I 0.145 
I 

0.035 1 ' 0.105 0 a040 4 

4 ' 0.447 0.118 0.035 
I I 

I 
1 

I 
BUILDING SM-145 

Fe-6 4 0.081 i 0.032 I 0.012 



AIRBORNE CONTAMINATION TESTS 
From: 9/1/71 

. Fe-1 

L 

Source : URANIUM, 

21 0.731 0.1~4 0,123' 

21 ' 0,209 0,099 

EIJRICED 

I 

I I I I 

I I i I 

' I  i 

PRES BUILDING 

E-1 

E-2 

E-3 

I '  I 

21 0 -926 ' 0.069 0.186 

21 0.L39 . 0.093 0 ,189 

21 0 -195 . 0.087 0.16L 

I I I 
I 

I 
I 

--.- 

-=I=- I 

I 



AIRBORNE CONTAMINATION TESTS 
From : 10/1/71 

3 e 2 L 3  

. 1.073 

1.529 

3 e 3 6 5  

0.585 

Location SIGNA .CO?EWX 

0.533 0 e743 

0.395 0.5% 

0 271 o ,328 
1 e282 2.332 

0 .lLO e .i 32 

Fe-9 

Fe-13.14.15 

BUILDING SM-lLl 

Fe-6 4 

I Fe-9 I 

Fe-10 

Oct e 
N o .  
Tests 

19 
19 
19 
19 
19 

5 

5 

5 

1 

Highest. 1 Average 
d/m-M3 djm-M3 

I I 

0 .Q&O 0.118 



Oct a cct  . 
No. Righest 

Location SIGMA COWISX Tests d/m-M3 

S I G t I  S U I L D I N G  

Fe-10 19 0.4.75 

PRESS BUILGING 

Oct. Sept . 
Average Average 

d jm-M3 d/m-M3 

0 .lo5 0 .ll5 

E-3 

---- 
--- 

--- 

-_---.I._ ---- --.--- -- 

- I.--- -._I_.- _-_. I 

I 
3. l  158.536 ’ 28.4.55 ’ 0.087 

I .- 
I 

I__- 

- 
-- 

I 

I 



AIRBORNE CONTAMINATION TESTS 
From: 1~~'1/71 

3 .OL.9 

TO : 11/30/71 
Source: U?ANIUM, NORFAL &: DEPUTED 

1- 

Location SIGMA COPPIEX 

I 

Fe-8 

Fe-9 

_- - 5 

Fe-7 6 

Fe-26,27 

\ 

BUILDING SM-lL1 

Fe-9 

Fe-3.0 

NOV. 
No. 
Tests 

20 

' 20 

20 

..20 

20 

I. 
L 

13.743 I 2=1c19 
I 

Oct a 

Average 
d/m-M3 

0.533 

0.395 

0.271 

1,282 

0.1LD 

0.022 

0.0LO 

0,022 



Source : URANIUM, EhRICEED 

0.165 - -  

AIRBORNE CONTAMD!IATION TESTS 
From: l l h / 7 J  

"0 : 11/30/71 

0 .om 

Nov . I No. 

I I 

Tests 
Location SIcrlvN COI4PIEX 

SIGMA BUILDING I --+- Fe-lG 

I 

33-7 20 

SHOP 15 I 
I 20 ....- E-1 

E-2 20 

E-3 NO S A W I S  THIS PERIOD DUE TO bIFX 

1 I I 

- I 

Cct . 
Average 

d/m-M3 

32 2 4 6  

2.987 i 0.679 I 20 e2 5  5 

I 



AIRBORNE CONTAMINATION TESTS 
From : 12/1/71 

Dec. 
No. 
Tests Location SIGLM COPFLEX 

To : 12/31/71 
Source : URANIUM, NOiiIUL,,& D ? P I E E D  

~~ _ _  

Dec . Dec . 
Highest Average 

d/m-M3 d/m-M3 

Fe+3 21 4.&63 0 0834 

Fe-9 21 7.365 0.394 

Fe-13,1.4,15 21 0 . &87 0.106 

Fe-24 21 3 . a 4  0.555 

Fe-26.27 ’ 21 . 0.951 8 el&? 

SIGMA BUILDIXG 

1 
BLrILDING SkLl.4l 

5 

Fe-6 5 

Fe-9 

! 
0 .c)27 i 0,311 

0 0022 0.027 
1 

Fe-10 

Mov. 
Average 

djm-M3 

5 
1 

0.036 I ,  0.022 

0.528 

1.028 

1 .?68 

0.054 

. 0 eOL0 

0.013 



AIRBORNE CONTAMINATION TESTS 
From: 12/1/71 

To : 12/3l/n 

Dec . 
No. 
Tests Location SIGMA COI4PLEX 

SIGYA BUILDING 

Fe-10 21 

Source : Ul?AIIIUX, EKRIC.%D 

Dec a Dec. Nov . 
Highest Average Average 

d/m-M3 d/m-M3 d/m-M3 

0.390 0 061 0.009 

PFtESS BUILDING 

Fe-1 

Fe-2 

0.952 0.170 

21 0.63.L 0.117 0.138 

21 . 0.195 

i 

SHOP 15.  

E-1 

E-2 21 12 292 1.725 0 . 679 

E-3. NO SAMPIES THIS PERIOD DUE 'IO ,FIXE ShD LOSS OF EMGS IN SYS$EM. 
I I 
i i 

j 

21 38.097 i L.236 1.513 
1 



AIRBORNE CONTAMINATION msm 
From : 1/1/72 

Jan . 
Highest 
d/m-~3 

To : 1/31/72 
Source : UEANIUIYI, MORN4L Q DE.PUTED 

Jan *, 
Average 

d/m-M3 

3an . 1 No. 
J 

SIG7.X BT~ILDING 

Pe-8 

Fe-9 

9e-13 . U S 5  

Tests Location SIG1G C O I J P E X  

21 

21 

’ 21 

cj ,951 

1.365 

3 A09 

3.804 

2.780 

0.318 

0.316 

0.950 

0.308 

I L .  

Fb-9 

I 

L 0.069 

Fe-lfl 4. I 

0.055 i 0.021 
J 

0,020 

0.C35 

~~ 

Dec . 
Average 

d/m-M3 

0 0 .354 -8% 

0.106 

0 . 555 

0.1L6 



AIRBORNE CONTAMINATION TESTS 
From : 1/1/72 
To : 1/31/72 

Source : UBANIUM, ENRICEED 

Jan. 
No. 
Tests Location SIGMA COMPEX 

~ 

SIGN4 BUILDING 

Fe-10 

Jan. 
Highest 
d/m-M3 

~ 

21 1 0.231 

PRESS BUILDING 

Fe-1 21 0.390 

Fe-2 21 0.609 

SHOP 15 

E-1 21 19.512 

I l?.?LL m E-2 21 

I I 

I 

0.C55 I 0.061 

2.388 L .2 36 

1.399 r f  
r! 



AIFBORNE CONTAMINATION TESTS 
From: 2/1/72 

Location SIGNA C O W U X  

SIGYA BUILDIiG 

No. Highest Average Average 
Tests d/m-M3 d/m-M3 d/m-M3 

%urce: U~IZPZILJX, NUSiiiAL & DPPLETED 

7e-8 20 

Fe-9 20 

Fe-13,14,15 20 

Fe-24 20 

Fe-25,27 20 

BUILDING SYKlW 

- Fe-6 ~~- 4 

Fe-9 4 

Fe-10 4 

i 

L.780 0 3 7 3  1 .615 

2.731 0 .L38 0.318 

2.195 0.229 0.316 

6 .lo9 0.713 0.950 

1.550 0.2LL 0.368 
I 

0.348 i 0.027 0.023 , 

0.036 I 0.0%5 0.020 

0 . 060 0.035 0.035 

! 

- --- 
.-- 

. --I-_I.- _-- --- -- 
I 

. - -...-.-- ------.-- -- 

- 

- 

I 

-- 
I 

--_I 



Source : UFtANIUM, EhnICHED 

. Location SICFA C O W i E X  

AIRBORNE CONTAMINATION TESTS 
From : m 

TO : Feb. 29. 1972 
1. 9072 

Feb. Feb Feb . Jan . 
No. Highest Avemge- Average 
Tests d/m-M3 d/m-M3 d/m-M3 

SIC-!% EUILDIKG 

Fe-10 20 2.63L 0 -185 0,055 

PESS SUILDING 

Fe-1 

? e a  

20 e 475 0-1 m n .n7/. 

20 0 548 0 -113 0,125 
I I I 

E-1 

E-2 

20 11.378 ’ 0.685 2 . 368 

1.399 20 3 0658 0 606 



A I R B O m  CONTAMINATION TESTS 
From : 3/1/72 ' 

3kr ch 
Average 

d/m-M3 Tests Location SIGWi CObii'LEX 

Feb . 
Average 
d/m-M3 

SICFA 3 W I L D I N G  

Fe-8 

Fe-9 

Fe-13.1d.15 

Fe-2L 

?e-26.27 

BGILDIKG Sl4-1L1 

23 8.963 

23  L. 390 

23 2.670 

23  8 -890 

21 5 -378 

Fe-6,. 5 0 -161 

Fe-9- 5 I 0.073 

Fe-lQ 

i 

I 

I 



I 

Xarch 
Highest 

d/m-M3 

AIRBORNE CONTAMINATIaN TESTS 
From: 3/1/72 
To : 3/30/72 

Deb . &rch 
Average Average 
d jm-M3 d/m-M3 

I 

-.. 0.256 - 

. SIGMA 3 U I L D I K G  I 
0.0'71 0.185 

I 

Fe-l 

PEESS BUILDING 

.2a 

1.280 

SECF 15 

O.&Z 0 606 E-2 23 

I 1 

1 

L.829 1.074 I 0.618 



AIRBORNE CONTAMINATION TESTS 
From: L / l / m  

Location 6Ii?:JA cG)pI$$x 

To . : L/30/'72 
Source : TJRANITJK, MCZNALEr DZPUTBD 

April April  k p r i l  !&r ch 
No. Highest Average Average 
Tests d/m-M3 d/m-M3 djm-M3 

Y 

Fe-S 

Pe-9 

3e-13,.1,1b,15 

Fe-24 

Pe-26,27 

20 L.682 1.229 1.27L 

20 1 .b!b2h . 0.395 O.'i6L 

2g 0.951 9.257 0 . 383 

20 3 076.5 1.207 1 0.430 

20 1.500 0.146 0.8LO 

1 I 

SIGX4 SUILDING 

BUILDING S3L14 l  ! 
Pe-6 

Fe-9 

Fe-10 

4 0.036 i 0.027 0.W4 - 
4 0 -031 0.02c 0.028 

I 

1, 0.062 0 .ou  0.070 

I --.-I- ._. ---. ---.-- 

I . - .  .... .... 

- 
--. 

7 

! 
I 

I 1- I 

1 



AIRBORNE CONTAMINATION TESrj 
From : ' L, /1/77 

To : 4./30/72 

~ 

April 
No. 
Tests Location SIGYA CONF'IEX 

~ 

April  A p r i l  March 
Highest Average Average 

d/rn-M3 d/rn-M3 d/m-M3 

SIGMA BUILDING 

F e d 0  

PRESS BUILDING 

20 1.756 0.150 0.071 

Fs-1 

I 

SHOP 15 
! 

20 I 0.535 1 0.31.4 0.152 

EL1 I 20 I 2.890 i 0.5?% I 0.482 
I I I 

Fe-2 20 0.91L 1 0.103 1 0.11.5 

I i 

3-2 

L 3  

20 2.12.2 ' 0.357 0.4l2 

20 ' 3 .%Oh 0 .851 1.074 
1 



Location SI3% CC?.FEX 

SIGM4 EKINQIG 

fi%Y L-a y Yay Apri l  
No. Highest Average Average 
Tests d/m-M3 d/m-M3 djm-M3 

- r  

Fe-8 21 

Fe-9 21 

Fe-13.1L.15 21 

Fe-2L 21 

Fe-26.27 r 21 

. 6.695 1.205 1.229 

1.243 0.436 0.395 

1 07'32 0 0494 0 257 

15.987 1.643 1.307 

2.012 0.221 0.146 

EUILDING S%l,!J 

Fe-6 

Fe-9 

Fe-10 

I___ 

! 
4 0.109 i 0.040 0.027 

0.050 0.020 
I 4:a- : 0.104 1 

4 I 1.753 0.460 0.044 

- - -  

1 

- -..- 

--- 

1 ------- ._ e" 

- ._ ---.- -._I_.- .---. - 

-- 

-- 

- 

I 

1 
i 

I 



AIRBORNE CON!WMII?ATION TESTS 
From: 5/1/72 

To : 5/31/72 

Fay 
Average 

d/rn-M3 

FIISSS BUILDING 

Apr i l  
Average 

d/m-M3 

0-11 5 n ,150 

Fe-1 

Fe-2 

SHOP 15 

E-1 

E-2 

F-3 

21 1 . 000 
21 0.91L 

21 2 2353 

21 0 -84.l 

21 3.256 
1 I I 

I 
0 2 2  3 

0.135 

0:. 114 

0 . lo3 

I 
I 

I I 

I I : 1 
I 

I 

: 



AIRBORNE CONTAMINATION TESTS 
Fern:  6/1/72 

Location CO>jp&yX 
No. Highest Average Average 
Tests d/m-M3 d/m-M3 d/m-M3 

Fe-2 6.27 22 0.182 0 .C?6 0.281 
1 

1 .  I I 

1 
Fe-6 

Fe-9 

Fe-10 

I I . 
I 

5 0.078 * 0.032 0.040 

5 0.04l 0 a 3 4  0.050 

5 1 0.C60 0.027 0.460 
! 



AIRBORNE CONTAMINATION TESTS 
From: 6/1/72 
To : 6/33/72 

Location SIGlW C O I Q E X  

SIcVA BQIJJJIXG 

Fe-10 

PSSS EUILDING 

Fe-1 

Fe-2 

SHOP 15 

E-1 

E-2 

E-3 

June June 
No. Highest 
Tests d/m-M3 

22 1 .GO7 

22 0 -987 

22 L.131, 

22 1.719 
I 

22 0.?65 

22 1.?90 , 
1 

June 

0 229 

Average 
d/m-M3 

0.11.0 

XaJT 
Average 

d/m-M3 

0.223 

0 -135 



Location SICpk cQpEi[ 

July Juiy July 2une 
No. Highest Average Average 
Tests d/m-M3 d/m-M3 d/m-M3 

SICFA EUILDIIIG 

?e-8 

Fe-9 

Fe-13,14,15 

~ e - 2 4  

Pe-26,27 ' 

20 5.292 0 -945 G.093 

20 1 .e29 0 .L87 @.?86 

28 0 273 G -221 0.225'  

.2 0 9.378 2 .CS6 .1.711 

20 0.402 0 . 069 CI .281 



AIRBORNE CONTAMINA'llION TESTS 
From : 7,/1/?r A 

T o :  7/31/72 

~ ~~ ~ ~~~~~ ~~~~~ 

July 
No. 
Tests Location SICPA CGIPIEX 

SIGMA BUILDING 

Fe-10 20 

Source : LXMIIUM, EhBICE,D 
~~~~ ~~~ 

July July 
Highest Average 

d/m-M3 d/m-M3 

0 -439 Q 0075 

E-1 1 20 0.292 I 0 .lo2 

E--3 20 0.54.8 ' 0.171 ' 
! 

E-3 20 1 .€E9 0.326 
I I 1 

I 1 1 

PRESS BLTILJXNG 

Fe-1 20 1.097 0 -184 

Fe-2 20 2 .?31 0 .LL3 

SHOP 15 

I I I 

I 

I 1 
I 

J-me 
Average 

d/m-M3 

0.1E 

0 .lo1 

0 .211 

0 -229 

0 .lo7 

0.386 



SIGNA YJII3ING 

1 646 

1 .146 

40755 

Fe-8 1 23 0.546 0 m945 

0 0347 0.437 

0.4.56 0.221 

Fe-9 I 23 

Fe-13,14,15 

F e d  4 

Fe-2 6,27 

23 

23 

?3 

Pe-9 1, 

Pe-10 L I 

i 
I 

i i 

July 

djm-M3 

I I 

I I 
0.156 i 0.057 0.038 



AIRBORNE CONTAMINATION TESTS 

To : 8/31/72 
From: 8/1/72 

SIGN COMPLEX Location 

Aug . h g  a Aug . J d Y  
No. Highest . Average Average 
Tests d/m-M3 d/m-M3 d/m-M3 

' PFESS BCILDIXG 

Fe-1 

Fe-2 
I I I I 

21 

I 

22 1.939 0 o 377 0.18L 

22 7.500 . . 0.638 0.U3 

SHOP 15 I I I I 
1 

E-1 
i 

2 3 J  0 0102 
I I 

I 
-. -1. 

I 



~ - ~~- ~ ~ ~ 

, 
Location SIC:?% CL-rnLTX 

Segt # Sept  SeFt . iiug # 

No. Highest Average Average 
Tests d/rn-M3 d/rn-M3 d/m-M3 

Pe-8 

Fe-9 

Fe-13 -14.15 ' 

Fe-2L 

Te-26.27 

20 2 -2'31 0,580 0 '16 

20 1.280 C .?6C c! . '3 L.? ' 

19 1.097 0.287 0.L50 

20 0 .L39 1.507 1 . L97 
20 3 329 0.511 0.133 

I I I 



AIRBORNE CONTAMINATION TESTS 
From: 9/1/72 I_ 

Segt . 3ept 
No. Highest 

Location 3 r . ~ r  r : A  -.J. r ~ 1 1 1  -!%v,pi ~ , - x  , Tests d/m-M3 

Sspt Al2g 
Average Average 
d/m-M3 d/m-M3 

SHGP 15 1 I ! I 
! I 

5-1 I 20 

3-2 20 

13.658 i ~ . i 8 ~  0.303 
I 

OmLo2 . I O.lLL!, 0.169 

E-3 20 I 2 .?W 0.27L. 0.2ij8 

,i ’ .* ., ’ . .  
I 
I 
I 

. .  
I 

I I 



AIRBORNE CONTAMINATION TESTS 
From : 10/1/72 

I 

Location SIci~fi CGi4'I;EX 

SICFA SUIDING 

Oct. Oct . Gct, . Sept  
No. Highest Average Average 

d/m-M3 Tests d/m-M3 d/m-M3 

Fe-8 1-0 2 1 0.5fm 

Fe-6. 

Fe-9 

FS-10 

3 I 0.0y 1 0 -031 -0.032 
I 
I 3 0 .. 0.03,. 0-1 07 

0.W5 0 0052 0 -082 3 
i 



AIRBORNE CONTAiiINATION TESTS 

TO : 10/31/72 
From: 10/1/72 ._ . . 

- -~ 

ect. 
No. 
Tests Location SIGPA SOX?LEX 

~~ 

Oct. Oct. ' Sept . 
Highest Average Average 

d/m-M3 d/m-M3 d jm-M3 

p:?,? 'LL,.,S BU'IXIh 'G 

Fe-I. 

Fe-2 

20 1.345 0.258. 

a0 3.219 0.771 0.180 

I i 



AIRBORNE CONTAMINATION TESTS 
From: 11/1/72 

20 I 2 *305 
I 

r\ II e-8 c.557 1.921 

Fe-4 

20 

20 

20 

~~ 

Fe-26,27 

0.558 I 0.238 0 221 

4.427 1.366 1.267 

3 .lA6 0.396 1.502 

I i 
BUILDING SM-14.l 

Fe-6 

Fe-9 I 

, Fe-10 I 

_I 4 

4 

No v . dOV. Nov. Cct 

Tests 

I 

I 
0.229 i 0.063 0.031 

0 .198 I 0.974 0.024 

4 0.156 0.0m 

20 I 1.756 I 0.429 I 0.513 
I 

0.052 
I I I 



AIRBORNE CONTAMINATION TES!i!S 
From : 11/1/72 . 

To : 11 /70/72 

20 F2-A n 

No. 
Tests 

'3.293 1 0.1 50 0.371 

I 

SEOP 15 

20 I 15.000 7 -315 I 0 . u  
I I 

20 1 20.232 1 G . ? a  I 0.1.64 
I I I 

-- 
I 



AIRBORNE CONTAMINATION TESTS 
From: 12/1/72 

' SIC-I14 2L.I'dING Location 

Fe-8 

?e-9 

Fe-13. IL. 15 

Fe-2L 

Fe-26,27 

.7 Dec. Dec . ' Dec. ROV. 

No. Highest Average' Average 
Tests d/m-M3 d / m - M 3  d j m - M 3  

18 5 e 0  c 07 0.7 

18 0.5 0.2 0 .L 

18 0-7 0 -1 0 -3 

.2.0 18 0-0 7 ,  i- 

18 3 .O 1-0 Q -1. 

I 
~ 

ETJIDISG SFLlW. 

Fe-6 

I 

5 O-P3 ! O,C2 1 C - C 8  

I Fe-9 5 

Fe-10 5 
0.CL 0.c2 ! 0.C7 

I 
0.06 i O.@3 0 ,C8 



.AIRBORNE CONTAMINATION TESTS 
From: 1:!/1/72 

2;4c. 

Average 
d/m-M3 

Dec. Uec . .- 
:! 3%- ~ 

Average 
d/m-M3 

I I 

3HGP 15 
i 
I 



AIRBORNE CON'IXMINATION TESTS 
From: 1/1/73 

Fe-24 

?'e-2 6,27 . 

Jan I No.. 

21 

20 

3 U I D I N G  SI4-1LJ 

! Fe-6 4 

I F'e-9 4 

Fe-10 L 

i 

1 

I 
I 

I I ! 

;an. . Jan 
Highest A v e r a g e  

d/m-M3 d/m-M3 

0. 

I 

0.05 I C.03 

: I  
1 

Dec 
A v e r a g e  

d/m-M3 

0 .I- 

o m 6  

1 .@ 

0.02 

I! .02 

6.03 



AIRBORNE CONTAMINATION TESTS 
From: 1/1/73 
To : 1/31/73 

Jan e Jan . 
No. Highest 

Location S I G X 4  GOl4'IEX Tests d/m-M3 

Jan. Dec . 
Average Average 

d/m-M3 d/m-M3 

SIGMA BUILDING 

Fe-lO 

PFZSS BUIrnIMG 

21 0.2 0.04 0.06 

I 
Fs-1 

Fe-2 

S%OP 15 

E-1 - 

20 25 .O 1.0 0 -07 

20 3 .O 0.3 0.08 
I 

! 
! 

21 0. 0.3 
I 1 

1 I I I 

i 
i I I 

2-2 

I 

21 1.0 I 0.1 0.2 1 
I 

7; . .  

1 I 



12 

13 

14 

15 

16 

17 

18 

19 

20 

21  

22 

23 

24 

~ 

- 

- 



AD.  SAMPLING LOG SHEET BUILDING 7 ROOM m g  AREA 

D/M-MJ 
TOTAL COUNT 
M" D/Mh RECOUNT 

d/Min. 

,G57 
SAMPLER 

FILTER 
TYPE 

RE MARKS 
(ANY PERTINENT DATA) 

SAMPLE 
TYPE 

Pu 
fhn€zel 

n H n 

II It 

I I 
II ' n  11 

II n II 

TOTAL 

JaaL 
0800 - u 2800 ea 

I t - -  

-i 



Pu Labs 

RE MARKS 



AIP. SANiPLING LOG SHEET AREA T.4-35 BUILDING 7 ROOM %8 E R 1  
K3-y 

TIME D / M - 3  
TEST TEST START SAMPLE MJ/Mn. FILTER TOTAL COUNT RE MARKS 
NO. DATE STOP TYPE SAMPLER TYPE ?d D/Min RECOUNT (ANY PERTINENT DATA) - . --., 

1971 

TlmTl . I.. '*, LJHX. 1 h 
O t B O  Ganer,d B.il.t HV-7@ 575 .507 

tl I f  7 .@I?_ 

7 0  1 3-J ; 3/4//'LjZ? 
' ./ 

2 
17 ft 11 It 

2L. 11 It It II It 9 1 .  

3 

6-1 H tt I f  11 655 0 .O@O 
4 

-- - 
5 

TOTAL 23RO 2r, - ,308 
6 

T,&: 

9 .  

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

e i n g  the June 1 sample am &day sshple, 

- 

--~----- 

i 



D/M-M~ 
COUNT 

RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

. .  
I 



13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
- ~ 

23 

24 

nr r + 



AIR S A D L I N G  LOG SHEET AREA "A-35 

TOTAL 
d 

TIME I D/M-M~ 
COUNT 

D / M h  RECOUNT 
FILTER 

TYPE 

2 
9 I? n I? I? 

RE MARKS 
(ANY PERTINENT DATA) 

I - 
I? I 0 I 0000 I 

I 
R I 0 I ,000 I 

I I 

I 
I I 
I 

I U  

I H 

I H 



AIR SANiPLWG LOG SHEET 

RE MARKS 

17 J 

18 

19 

20 

21 

22 

23 

24 

I- , 



I 

AD?. SAKPLING LOG SHEET 

SAMPLE 
TYPE 

pu 
General 

n 

I1 

W 

NOTE - 
0800 - 
holiday 
day sam 

I 

I Ms/Win. FILTER 

=I- 

=I- 
+ 

ROOM FE-8 h Lab BUILDING 7 
I I 

D/M-M~ 
TOTAL 1 ' ' I COUNT 1 
I$ D/Min RECOUNT 

RE MARKS 
(ANY PERTINENT DATA) 

Included in Sept. report _- ... 575 I 

491 0 .oco 

655 .?I 3 

I - 
4 



SAMPLE 
TYPE 

hl 
3eneral 

n 

n 

11 

JOTE - : 
)&IO - 

AREA TA-" 

- T 7 -  
MS/Min. FILTER TOTAL 

SAMPLER TYPE M3 
.057 

j,t-R- 

Bilt HV=?O 575 

It n H 

-7- It I n 

I I -  
TOTAL 2.30Q 

lis samr ler is Tun on 
!€IO each monday morni.1 

I I 

BUILDIXG 7 ROOMm,,R Rl Lnh, h 

I 
D/M- M I  
COUNT 

D/Mln RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

5 1 

35 A61 

0 .COO 

0 .GOO 
- '  

H 

I I 

1 I 

I I 



AIR S A D L I N G  LOG SHEET AREA TA-35 

SAMPLE MS/Min. FILTER 
TYPE SAMPLER TYPE 

.057 

% n e r d  Silt BV-m 
Fu >-1 - 

t l  I - " .  " 
I 

H 

TOTAL 
MJ 

575 

R 

287 5 

u 
morni: 

1 

BUILDING 7 ' ROOM FFF8 (k J,R1 
I I 

D/M-M3 
COUNT 

D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

L. I .GO7 I 

0 .COO 

0 I .  OCO I 

L. .007 
...- . I 

I 



n-35 

FILTER 
TYPE 

!W-7(l 

I? 

A 

It 

TOTAL 

4 

TOTAL 
M3 
- 
575 

11 

II 

n 

R O O M h 1  Labs ' BUILDING, 7 
I I ' "1 

D/M-M3 
COUNT 

D / M h  RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

0 .ooo ReviewedlLab Counsel 

3 .a05 

3 .005 - 
17 ,- 0007 

H I 

I 

H I 



AIR SAKPLING LOG SHEET 

February 
TIME 

TEST TEST START 
NO. DATE STOP 

1972 
0800 

7 om0 1 .  

RE MARKS 



5 
i1 - 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

3 -005 

TOTAL 2875 21 - -007 

A II kt 11 - -  

KOTE - !'his smni>ler is :.a on a weekly basis 
0800 - 0800 each monduy morni:ig. 



. . .. . .  .. 

- 

AIR SANSLING LOG SHEET AREA Tn-35 

n n 11 n 

TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

18 ' 

April 

TEST 
DATE 
1972 

TIME 
START 
STOP 

SAMPLE MS/Min. ;-- FILTER 
TYPE 

3 I G800 I General1 3ilt I EIV-70 

rn 

H H 
H H 

H. H 

BUILDING 

TOTAL 

I? 6 1 .  010 
I I 

I I 

I I 
9 I .016 n 

-I -L 
0 I 21 c .cm 

I I 

I I 

I 

REMARKS 
(ANY PERTINENT DATA) 

Czrried in march r e p o r t  



~~ ~ 

AIR SAKPLINC LOG SHEET A-315 

FILTER TOTAL 
TYPE I M" 

D/M-M¶ 
COUNT 

D/Min RECOUNT 
M3/Min. RE MARKS 

(ANY PERTINENT DATA) 

sut -E 
B i l t  

3 ,005 

21 I . c37 I II - I 
I t  

-U 

I 
Ler is  on 
mondny morni. 

basi h i s  3cm 
800 eac m 
le 1 - o u  

I 
smipte. 

H I 1-1 

I 1 

I I 
I' I 



AIR SAMPLING LOG SHEET AREA T 
June 

TIME 
TEST TEST START SAMPLE MS/Min. 
NO. DATE STOP TYPE SAMPLER 

1.972 ;; .- 17 . 3  

. r:pfin F U  Sll +.-?-?- 

5 OZ00 General Bilt 
I 

3 - 
19 I t  It tt 

10 

I I I I 

-35 

FILTER 
TYPE 

TOTAL 
h,+ 

COUNT 

I I 
LSl I 18 I . 0 ’37 

I t  57 5 3 .005 

II 575 3 .GQ5 

It 575 3 .GO 5 
I I I 

It I 575 I 0 I .GOO 

I I 

RE U R K S  
(ANY PERTINENT DATA) 

I 



AIR SANSLING LOG SHEET 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

AREA 

I 
i 

I 
! 

It 

n 

II 

7 =  

,800 eac 

I 

TA-3, 

I!,:, 

I- 
2?00 

21ar 1 s  run or 
1 monc7q. mornj 

D/M-M~ 
COUNT 

D/Min RECOUNT 
RE MARKS 

(ANY PERTINENT DATA) 

t-------l I 

-U 

0 

I I 

I 
I I 

I 



AIR SAWSLING LOG SHEET 

SAMPLE 
TYPE 

It 

AREA 

I? 

FILTER 
TYPE 

It It I? 

I1 I1 It ' 

NO eoc 
L p  is 1 

monday 

I 

D/M& 
TOTAL COUNT 
rd D/Mln RECOUNT 

RE MARKS 
(ANY PERTINENT DATA) 

' .... ... ?: kkf&, . '.. ;..:.. i 
575 0 .ooo . . .. 

' 

II 3 GO 5 

It '3 - I  



AIR SAMPLING LOG SHEET 

REMARKS 
' (ANY PERTINENT DATA) 

I I I 

I I  H 



AIR SAXPLING LOG SHEET Td-3 5 AREA 

SAMPLE 
TYPE 

D/M-M' 
TOTAL COUNT 
Id D/Mln RECOUNT 

FILTER 
TYPE 

REMARKS 
(ANY PERTINENT DATA) 

I t  il tI 

t l  I1 

I I 
II 

,491. 60 122 I t  H I 1  

H 



. .. .. . . .. . 



AIR SAIviPLING LOG SHEET 

biz c enhe: 7 
TIME 

TEST TEST START 
NO. DATE STOP 

.. 19'72 
n $.rIrl 

A. rJC.c.0 
I 

3 1E ir 

1 

BUILDING '7 

D / M - M ~  
COUNT 

D / M h  RECOUNT 

-I 



AIR SAKPLING LOG SHEET 

DATE 
1-1:; 7 

TEST 
NO. 

1 

2 

3 

4 

5 

6 
. .  

7 

0 

‘ 9  

10 

11 

12 

13 

14 

15 

16 

17 

18 

STOP TYPE 

1 

+ 

21 

22 

23 

24 

25 

AREA c i  

M’/Min. 

II 

II 

1 

...=,e. 

FILTER 
TYPE 

11 



AIR SAMPLING LOG SHEET AREA r;'ji-?5 
1 I I I I I 

II 
5 

q-7 

6 

11 H I t  

TOTAL 

D/M-M3 
TOTAL I I COUNT 1 
Id D/Min RECOUNT 

RE MARKS 
(ANY PERTINENT DATA) 

' I  ' I  



A I R  SAMPLING LOG SHEET AREA -Tji-::; 
/ .. . 

' . ' . * . - -u7,$,  
: .?.il . > A _ _  I I I 

I - 

TOTbT, 

6 

J 

16 
2 

I1 

BUILDING 7 
v 

1 
11 II It 

TOTAL 
Id D/Mln 

D/M-M~ 
COUNT 

RECOUNT 

,ooo 
I + 

L?-i ,- 0' I ,000 
I 

-I 
I '  I 

I 
.t-- 

L 

I 



AIR SAMPLING LOG SHEET 

575 

AREA 

0 L 

-Jy ROOM, - - 0  

I I I \ 

0 11 

P-35 

.ooo 

I TIME I 

. D .ooo I .. 0. 

Ler i s  : 
f riday 

m on 
norni3g. 

a veedly bash 

I 

DIM-M~ 
T O T A L /  1 COUNT 1 

,A$ D/Mh RECOUNT 
MS/Min. 

General 

FILTER 
TYPE 

RE MARKS 
(AN?' PERTINENT DATA) 

TEST 
NO. 

1 

2 

3 

4 .  

5 

6 

7 

0 

9 

10 

11 

12 

13 

14 

SAMPLER 
oc57 

EV-70 
I - 

n I 40 I .070 I 
I 

n H II II 13 
I - 

H H 

I - 
I) I1 

. .  -I -u 
,300 I L 0 4 .  C17 I 

I m 
I - 

his s m  
600 eac 

I H 

I 
I l----i 
I I I 

I I 

I m 

I H 

I H  

I H 

I 'H I 22 

23 
- 

24 

25 



AIR SAMPLING LOG SHEET 

H 
NOTE - '?h ' s  smdAer 1s - .  I 

Om0 - 0800 ea.$ friday 

---E+- -+ 

D/M-M~ 
TOTAL COUNT 
id D / M h  RECOUNT 

REMARKS 
(ANY PERTINENT DATA) 

I 1 I 
I .' --. 

I c---------l I 
n 0 I .om I 

I 
I - I 

tt 0 ,000 
I - I 

I1 0 I ,000 I 
I 
I - I 

n .  0 I .ooo I 
-I -u 

I I 

I H I 

I HI' I 



Am. SAICTLING LOG SHEET 

I I 

I I o  I .  000 t i  n ~ . n  
I I 

n I 0 I -000 n 11 

U I--I-L-- 

I I I I I 

1s mxux~ a w e e r l v  W 
iday mornhg. 

m. I I I 

ROOM FE-8 (Fv 

RE .MARKS 
(ANY PERTINENT DATA) 

I 



H I 

AIR SAMPLING LOG SHEET AREA BUILDING 

COUNT 
(ANY PERTINENT DATA) 

..- . - . 

Jdy I TIME 
START 
STOP 

SAMPLE 
TYPE 

.M5/hEn. 
SAMPLER 

.057 

AKlL 
.I .I 

TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

OC 

TEST 
DATE 

1473 

6 
I Fil  

General. 

It I. n 

II I "  n 27 n It 

I 
n n 

I T@TAL 2700 

NOTE - 
om - 1 friday nom: 

H 
H 
H 

t- -l 

n m I w 



AIR SAMPLING LOG SHEET AREA 

August 
TIME 

TEST START SAMPLE 3/M,in. 
DATE . STOP TYPE SAMPLER 
1973 a057 

Pu . Sut-R- 
0800 General Bilt 

TA-35 

FILTER 
TYPE 

n 

I1 

It 

n 

COTXL 

1 s  I 
f riday 

4 i I 

D/M- i d  1 COUNT 1 
D/Miu BECOUNT 

RE MARKS 
(ANY PERTINENT DATA) 

4 '  I .GO7 ! 

I 
:e I 4 I 

-t- i 1 
I--.-.-- I 

I 
I I 

1 
I 

I I I 

I 1 



16 

17 

18 

19 

20 

21 

28 

- .+---- -_-- --. - .  

- 
--- 

I I 
-- - 

- 

p 3  I 
24 

25 

r - J  

- 



AIR SAMPLING LOG SHEET 

D / M - M ~  
SAMPLE MS/Wn. FILTER TOTAL COUNT 

TYPE SAMPLER TYPE Ma D/Min RECOUNT 

ct ober 
TIME 

REMARKS 
(ANY PERTINENT DATA) 

TEST TEST I NO. I DATE 
START 
STOP 

5 I ogoo 0 goo $-jE I1 

t-- 

l1 I 
12 

13 
~ 

14 . 

l7 I H 



. .. . 

AIR SAXLPLING LOG SHEET BUILDING 7 ROOM m, -F? T?i T AREA 

D/M-MS I COUNT 1 
D/Min RECOUNT 

SAMPLE 
TYPE 

REMARKS 
(ANY PERTINENT DATA) 

FILTER 
TYPE 

TOTAL 
M3 

I t  It It 

I t  I? 821 

0 I .GOO I - II I1 

H 10 

11 

12 

i 
H 

I 



4 28 II It II ' II 

5 
TG'l'AL 

6 

D/M& 
TOTAL COUNT 

b13 D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

I U 

I .---I I - 
I .I 

I l - - I  

I W  

I H  
I .H 

I U  



AIR SANPLING LOG SHEET BUILDING AREA 

D/M-M3 
COUNT 

D/Min RECOUNT 
FILTER TOTAL -4- RE MARKS 

(ANY PERTINENT DATA) 
MS/Min. 

SAMPLER 
a-: ,-I-- .'" > .! 

-,l? f. ""7 - 
3: 1 .t, 

.-: 

TEST 
. NO. 

1 

2 

3 

4 

5 
- 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

I 

c: l- RewiewedlLa b Counsel il Ii I II 

II I I' II 

I1 

n . 2-1 It I t  

-I 

I 

I 
I 

--I- --- 

I 



BUILDING 7 
I I 

A-35 AREA AJR SAMPLING LOG' SHEET 

START 
D/M-M~ 
COUNT 

D/Mln RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 
FILTER 
TYPE 

SAMPLE M'/Mln. TOTAL 
3 TYPE I ZMI+LER 

575 

n 

It 

It 

HV-70 

0 .a000 n 

Q 0 a 0 0 0  
' - I 

n - 
3 Q L  

m on 
norni 

I m I 

m I 

k K c k L  
friday 

a weelclv basis 
g -  

i 
. .  

H I 

i I. I i m I 



AIR SAKPLING LOG SHEET 

8 

9 

10 

11 

AREA Yj.-3# 

SAMPLE Ms/Min. FILTER TOTAL 
TYPE SAMPLER TYPE MJ 

0 57 - -  Fu ;A+. I? 
21 Bilt IN-70 575 

- I 
1 I TOTAL 12300 

- I 
NOTE - This s ler is run o 

r 

D / M - M ~  
COUNT 

D/Min RECOUhT 
REMARKS 

(ANY PERTINENT DATA) 

U I 
0 I .GOO - I - I I I 

3 .GO5 - 
I .  1 I 

10 4 .OOL I 

U 



14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

- 
24 

25 



- -. .- . . . . . 

AIR SAh'iPLm'G LOG SHEET AREA 

SAMPLE 
TYPE 

Pu 
Genera 

n 

n 

NOTE - 
o m  - 

MS/Mn. 
SAMPLER 
.o 57 
, 11 I L I  

Bilt 

n' 

- 
800 eac! 

3 

(ANY PERTINENT DATA) 



BUILDING pt 1 ROOM r-11 AREA TA-3r + er A& M W L I N G  LOG SHEET ' 

TIME D/M-M~ 
TEST TEST START.  SAMPLE MS/Min. FILTER TOTAL COUNT REMARKS 
NO. DATE STOP TYPE SAMPLER TYPE 3 D / M h  RECOUNT (ANY PERTINENT DATA) 



AMSnleLIKG LOG SHEET 

4 1 2 4  h 

12-7 I) 
5 

111 
6 

- {  



AIR SAKPLING LOG SHEET 

8 

9 

10 

11 

Ms/Min. FILTER 

- 0800 each frida: 

vmq TIME D/M-M~ 
TOTAL 1 I COUNT 1 
Ma D/Min RECOUNT 

RE MARKS 
(ANY PERTINENT DATA) 

TEST I NO. I DATE 
SAMPLE 

TYPE 
I . ! 1974 ! 

Fkl 
General 

sut-p,- 
Bilt HV-70 

I n I '  I I I I .  t---- 7- - I UU.~"'j I 

I y 2 2  I I1 n H 0 I .om I 
I 

N 4 3-1 
5 

6 

7 

I m 
- I  H I 

.. NOTE. .- 

0800 

I H 

I H 

I I I 

I U 

I H I 

I I I I I 

_ _  I 1 I L I  I 



AIR SAMPLING LGG SHEET 

Ma/Min. FILTER 4 

- .  
300 each monday 

I 

I 

BUILDING 7 ROOMFE..~ ( 
I 

D/M-MJ 
COUNT 

D/Min RECOUNT 
RE MARKS 

(AhT PERTINENT DATA) , 

0 a Reviewed/Lab Counsel 
Publgiy Releasable 

H 



AIR SAMPLING LOG SHEET ' AREA 

ebm 1 TEST f T E S T  :ET 1 SAMPLE I MS/Wn. 
NO. DATE STOP TYPE SAMPLER 

1 9 n  .o 57 

NOTE - 's Sam 

OS00 - 800 eac 
holida on e . 

FILTER TOTAL 
TYPE 1 Id 

HV-70 1 575 

ller 13 run o K 
monday morn3 
15 made it ne 
mwea D:Y a si 

BUILDING 7 ROOM F73-3 (hll) 
I I 

. .D/M-M~ 
COUNT 

D/Min RECOUNT 
RE MhEW 

(ANY PERTINENT DATA) 

21 -I ,007 I 

9 we 



.... .. 

AKR S A D L I N G  LOG SHEET M E A  

M'/IiUUn. 
SAMPLER 

,057 

8-35 BUILDING 7 ROOM -3 

FILTER 
TYPE 

n 

n 

n 

n 

u 
monday 

5 
I 

D /M-M~ 
TOTAL COUNT REMARKS 
M3 D/Min RECOUNT (ANY PERTINENT DATA) 

Eample reported in.Feb. . I  

11 I, . 

I I I 

I H 



~~ 

AIR SAMPLING LOG SHEET 

SAMPLE 
TYPE 

sns-1 
Pu 

2 
12 II 

MS/Min. FILTER TOTAL 

.a 57 
SAMPLER TYPE 3 

f'rirnff'r5 HV - 70 y7 5 

11 

11 H n I1 ' 

n I1 n n 

11 11 ' H n 

If I t  If 11 - 

BUILDING 7 ROOM - 4- 

I I 1 
D / M - M ~  I COUNT 1 

D/Min RECOUNT 
RE MARKS 

(ANY PERTINENT DATA) 

- I 
9 .m 6 - 

I I 

I I 



TEST 
NO. 

1 

2 

3 

4 

Nay 
TIME D/M-M3 

TEST START SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 
DATE STOP TYPE SAMPLER TYPE Ms D/Mln RECOUNT (ANY PERTINENT DATA) 
1971. - %  

f .  

0800 pu . 11 .-I - 
i n  0800 General E i l t  HV-70 575 1, .GO7 

17 I J  I1 11 11 11 10 ,317 

2L n H n I1 I? 38 a 

6-1 II 11 It It  655 0 a\ 



AIR SAXFLING LOG SHEET AREA 

D/M-M~ 
COUNT 

RECOUNT 
SAMPLE 

TYPE 
REMARKS 

(ANY PERTINENT DATA) 
M3/Min. 

SAMPLER 

.057 

Silt, 

FILTER TOTAL 
TYPE 1 M3 1 D/Min 

pu 
e n e r d  

11 

n n 

11 n 

I I 

June 1 
3. six d 

I I I 
'I I H 
I I U  

I . .  I H -l I I H  

21 

22 

23 

24 

"C I U U I I U I 

1 I I m I 



AIR SAKPLWG LOG SHEET 

SAMPLE. I MS/Wn. I FILTER 
TYPE SAMPLER TYPE 

II 11 II 

11 I1 tI 

t i  I n I :I 

H 

TOTAL 
Ms 

BUI 

D/Min 

' 1.JPP. 

; exc 
ther 
Smp I 

DIM& 
COUNT 

RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

I I 

lv hnqi d I 
p t  when CL 
is En e -  



AIR SAKPLINC LOG SHEET I 

tI I 11 

n I T  

1W"E - This s m  
0800 - 7800 eac 

I 

FILTER TOTAL 

!JV="O --P 

II ' I ' I 1  

I1 I " 

5 

BUILDING 7 ROOM m-3 F,71 
I 1 

D / M - M ~  I COUNT I 
D/Min RECOUNT 

REMARKS ' 

(ANY PERTINENT DATA) 

1 .a00 

8 .a14 

12 .021 - 



AIR SAMPLING LOG SHEET AREA TA-35 BUILDING 7 ROOM '$E-? 3-77 
s q t  

TIME D / M - M ~  
TEST TEST START SAMPLE id/Min. FILTER TOTAL COUNT R E W R K S  
NO. DATE STOP TYPE SAMPLER TYPE L$ D/Min RECOUNT (ANY PERTINENT DATA) 

- -  
I .  

' ,W e t .  
1-973. -657 

Sut-3- 
I : s a -  .. :r; $p? 1 pg-)r) Fu 

7 Om0 k n e r a l  5 i l t  W=7Q 655 12 .018 '-.-./ 
2 

7 3  11 ?I ?I tI 491 11 .008 

?r) It 11 11 11 575 12 021 

37 II 11 II tl II 12 .021 

occ, .4. 

3 

4 

1 

8 n n n n ll 5 -- 
6 TOTAL 2871 48 = ,077 

on a weeWy hssis  
7 
--- 

8 

9 

10 
- 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 



AIR SAKPLING LOG SHEET 

I 
TIME I I Ptober l  I 

I TEST I TEST I START I SAMPLE 
NO. DATE STOP TYPE SAMPLER 

.057 
Sut-R- 

E i l t  

n 1 18 

TYPE td D/Min RECOUNT (ANY PERTINENT DATA) 

l n & L d  * P  in . . . . . . Sent- . rsnort, . .  . ._ m-70 575 

I II 655 n 

I 
NOTE - 
0800 - 
falls c 
f 011 @we 

8 

9 

1 L 
OB00 Pu 
0800 Generoll 

MS/Mln. I FILTER I TOTAL I 

II 

D/M-M' I COUNT I 

11 491 5 01 0 

REMARKS I 

II 491 9 .OM It 

_ _ _ y -  

TOTAL 233 21 t ,009 

I I I 



AIR SAMPLING LOG SHEET 

SAMPLE 
TYPE 

Pu 
hneraJ 

n 

f l  

NOTE - 
0800 - 

D/M-M3 I COUNT.  1 REMARKS 
(ANY PERTINENT DATA) I SAMPLER I TYPE I I@ I D/Min I RECOUNT 

n r n  

r; .coo n I? 

11 11 8 I .ClLI. I 
I I I 

" '  0 .ooo I1 11 - - 
I TOTAL I 2x0 I 13 L .nnh I 

I .  I H 
'his s a x )  ler is run or e. weekly basis 
,800 eacjh mondq. morning. 

L 

I I I '  I m 
-4 I I H  



AIR SAKPLING LOG SHEET AREA T 

I ceabe 1 ?'E: [TE: 1 fI$T I SAMPLE 1 Ma/Wn. 
DATE TYPE SAMPLER 
1 71 .O 57 

I .-35 

FILTER 
TYPE 

TOTAL 
M' 

D/M-M3 1 I COUNT 1 
D/Min RECOUNT 

RE MARKS 
(ANY PERTINENT DATA) 

n 

I I 
n 0 .ooo 

52 .090 ' 

I1 -- 
2875 ,152 2: .053 

un on a wee1:lp basi I 
morni: ig . 

I H 

I H 

I H 

t 

I H 
I I I 

1 I 



AIR.SAhG'LING LOG SHEET 

TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

' 17 

18 

19 

20 

anuarg 
TEST 

TIME 
START 

0m0 
10 0800 

17 It 

3 1. n 

q1 11 

1 

F 

RE MARKS 
(ANY PERTINENT DATA)' 

-u I I U 



r 

hbm& 
- 

TIME D/M-M' 
TEST TEST START SAMPLE MS/Min. FILTER TOTAL COUNT RE MARKS 
NO. DATE STOP TYPE SAMPLER TYPE Ms D/Min RECOUNT (ANY PERTINENT DATA) 

1972 a057 I -. 
' '2. -~ ) L'dVL 

1 0600 Pu Sut-R- \>- . - - / I  8 3/0@" 
7 0800 General Bilt HV-70 575 6 ,  .a10 

13 

14 

15 ---------- 
16 

17 

18 



AIR SAN;pLING LOG SHEET AREA 

TIME 
START 
STOP 

SAMPLE 
TYPE 

2 
13 I1 n 

3 I 
20 It n 

27 n I1 
4 

5 - I? II 

6 

Ma/IvIin. 
SAMPLER 
,357 
3ut=R= 
i3ilt 

n 

REMARKS 
(ANY PERTINENT DATA) 



AIR SAMPLING LOG SHEET 

A p r i l  
TIME 

AREA 

SAMPLE 
TYPE 

Rr 
General 

It 

rt 

It 

NOTE - 
0€4Io - 

MS/Wn. 
SAMPLER 

,057 
jut -R- 
Bilt 

It 

I t  

n 

It 

'his san 
,800 eac 

17 k 



Iky 

19 72 .057 

TIME D/M-M3 
TEST TEST START SAMPLE MS/Min. FILTER TOTAL COUNT REMARKS 
KO. DATE STOP TYPE SAMPLER TYPE $ D / M h  RECOUNT (ANY PERTINENT DATA) 

nPnO ~ ru s1t-R- . ~ ,. ij-7 ; It'f-bc 
1 .--. -**.: ; 3 p  i / ~ e  8 0800 & n e r d  Eilt XV-70 575 51 .wo 

1 5  It 0 t l  11 15 .026 
2 

3 



June 
TIME D / M - M ~  

TEST TEST START SAMPLE MS/Min. FILTER TOTAL COUNT 
NO. DATE STOP TYPE SAMPLER TYPE Ms D/Mh RECOUNT 

1972 .057 

REMARKS 
(ANY PERTINEPii DATA) 

-. 
0800 Fu suta- 

5 Of200 General B i l t  1 

2 12 H 11 t1 

19 11 I t  I1 

I1 i r  26 

7-3 I1 

3 

n 4 

5 
n n 

6 

:W-7r3 4.91 12 

tl L'7 Lj  xt .G 52 

It K 7 5  4 -016 

n 575 18 .G31 

I1 575 3 .GO5 

TfJT fi TI  37: 1 73 : ,076 
_I 



All i  SAKPLING LOG SHEET 

SAMPLE 
TYPE 

FE 
General 

n 

It 

AREA TA-35 BUILDING 7 ROOM m-3 (E-lU 
D / M - M ~  

M 3 / W .  FILTER TOTAL COUNT RE MARKS 
SAMPLER Id D/Min RECOUNT (ANY PERTINENT DATA) TYPE 

.O 57 /. -... 

Bilt ZIT-70 575 9 -01.6 
Sllt.-r IT.- 

It I It It 1 3 6 1 .  063 I 
I 

n n 18 1 1 5 1 .  026 I 
I I 

I TOTAL I 2300 1 197 4 .087 I 
I I I r - l  
I I I m 

i I '  I 

I I '  I - 
I I I m 

I I I I I 

I 

I I I 1 I 

I I 





AIR SAmLING LOG SHEET 

Sept 

DATE STOP 
SAMPLE 
TYPE 

h 
General 

it  

It 

11 

Ma/Min. FILTER 
S p z E X  1 TYPE 

L. - 

- 7 - 1  I t  

I 

I 

=I- -+ I 

D / M - M ~  
rOTAL COUNT 

h.? D/Mln RECOUNT 
REMARKS ' 

(ANY PERTWENT DATA) 

A91 6 .G12 

I - 
575 I 4 1 .GO7 I 

I rn 

I 

I I I 

I H 

24 

25 

I H 

I 
I 

I I -I 

. .  



AIR SANSLING LOG SHEET ROOM 2’3-9 (‘!i’-,1 1 ) 

REMARKS 
(ANY PERTINENT DATA) 

SAMPLE 
TYPE 

:-‘u 

General 

COUNT 
NO. DATE STOP , 

1.972 .Qyi I I 

q -1 .. _ _  I 

I t  

i t  

it 

I 11 II 

I I 

sanp e. -F= I I 

I 

I 

I 



II 

I 8 1  I--- - 
I 9 1  

RE MARKS 
(ANY PERTINENT DATA) 

I I I I I I 



AIR SAMPLING LOG SHEET 

16 

17 

18 

19 

20 

2 1  

22 

23 

24 

25 : \ 



AIR SAh'iPLIEiG LOG SHEET . 

,II It 

I I 

D / M ~  
COUNT 

D/Mln RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

RwiewedlLab Counsel 6 . Oli! 

3 .co 5 

H I 

H I 

I 



AIR SAhQLING LOG SHEET 

I 

AREA 

RE MARKS 
(ANY PERTINENT DATA) 

D / M ~  
FILTER TOTAL COUNT 
TYPE 3 D / M h  RECOUNT 

SAMPLE 
TYPE 

TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

' 19 

I I I 

Ii 

tt , II 

II II 

'I I I H  

I . .  
I I - I I 

1 
1 

I I ti' I 20 

21 

22 

23 

24 

.1c 

I I H I 
I I - I 



AIR SAMPLING LOG SHEET 

21 . 

22 

23 

24 ' 

. .. - 

11 I II 

-+ 

D / M - M ~  
TOTAL COUNT 
Id D/Min RECOUNT 

RE MARKS 
(ANY PERTINENT DATA) 

575 0 .coo 

If?= &Qrr 

-- 

I .  H 

I H 

I H 



I 

REMARKS 
(ANY PERTINENT DATA) 

AIR SAMPLING LOG SHEET 

SAMPLE 
TYPE 

Pu 
GenerL 

11 

NOTE - 
0800 - 



AIR SAKPLING LOG SHEET AREA 

M3/Mtn. 
SAMPLER 

.057 

B i l t  
3ut-R- 

I1 

11 

'il 

I1 

- 
300 eack 

FILTER TOTAL 

I 

I- + f riday inornil 

-11 \ BUILDING 7 ROOM E - 3  (a c1 

I 
D/M& 1 COUNT 1 

D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

0 1 .  000 

L w w k l g b a a L 3  :. 



AIR SAliTLING LOG SHEET AREA 

MS/Min. 
SAMPLER 

,057 
SUt-R- 
Bilt 

n 

n 

n 

b i E u a m  
300 eac 

FILTER TOTAL 4 

TOTAL 2 7 

D/M-M3 
COUNT 

D/Win RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

1 I Carried in t.iav renort 
I _.-._ 

1 28 0 0 

68 I=.mo I 

:i i. 

1 I 

. .  

I 

I I H  
I I H  
I I I I 

I I 

I I H 



AIR SAMPLING LOG SHEET 

July TIME 
TEST TEST START 
NO. DATE STOP 

197 3 
omn 

6 om0 1 

SAMPLE 
TYPE 

pu 
Genera 



AIR SAMPLING LOG SHEET AREA T4-35 BUILDING 7 ROOM m-3 (‘g-11) - 
August 

TIME D/M-M3 
TEST TEST START SAMPLE M’/Min. FILTER TOTAL COUNT REMARKS 
NO. DATE STOP TYPE SAMPLER TYPE Id D/Min RECOUNT (ANY PERTINENT DATA) 

1973 a 0 5 7  
Fu II I 

1 
3 0800 G S I X E ~  E i l t  IY-70 575 5 01 4 

lfl n It II n 11 L. .a07 

17 w 11 H n n 1 . 007 
n n H It n 0 .oca 

n n If n L. .g07 

2 

3 

4 

5 
11 - -  31 

6 
TirFAT. ,= 20 ,909 



AIR SAMPLING LOG SHEET , AREA Tat-95 

TEST TEST START SAMPLE MS/Min. FILTER 
NO. DATE STOP TYPE SAMPLER TYPE 

1973 "0 57 

B i l t  , W - 70 I -Lwo--Fla 

I 2 1  U U 
l& I " II II I I 

I I 1 

28 I? I? 
4 

11 n 

I 
TOTA'I, 

- 
6 .  

' 8  0800 - 0800 e a h  frida: 

. I  9 

BUILDIKG 

TOTAL COUNT REMARKS 
(ANY PERTINENT DATA) 

I c--4 i 

I U I 





i 





I 

AREA 

D / M ~  
COUNT 

D/Min RECOUNT 
M3/Min. REMARK8 

(ANY PERTINENT DATA) 
FILTER 
TYPE 

TOTAL 
3 

57 5 

H 
- I 

It I 11- I t  

+ 
i 

H 

---I I I H 
tu 



AIR SAMPLING LOG SHEET 

TEST 
NO. 

1 

k r c h  
TIME 

TEST START SAMPLE 
DATE STOP TYPE 

197L 
TlRnn pu 

8 0800 Generd 

D/Min 

D/W-M3 
COUNT 

RECOUNT 

BUILDING 7 ' ROOM m-3 (E-11) 
I 

M'/Min. FILTER * TOTAL 
;M9 

RE MARKS 
(ANY PERTINENT DATA) 

575 
I " I  - 

' n  H n 

I1 I1 n 

n H It - 

0 .GOO 

0 I .  coo 

0 .GOO 

- 01 

- 
- I TOTAL 12300 

I I 

I I 
1800 eac friday morni: = 3 wee. cly basic 

50 

H I I 

H I I 

I I 

I I 1 

I '  l8 I H I 1  I I 

i-c 



BUILDING 7 ROOM FE-3 (E-UL 
I -  I 

A-35 

TOTAt 

AIR SANSLING LOG SHEET 

April 
TIME 

p l e r  is 
h fr'ida 

AREA 

3 

0 

0 

3 

6 :: 

- 

.C05 

.ooo 

.ooo 

.OO 5 

,003 

D / M - M ~  
' I COUNT I 

D/Min RECOUNT 
SAMPLE 

TYPE 
FILTER 
TYPE 

RE-MARKS 
(ANY PERTINEhT DATA) 

MS/Min. 

,c57 
sut -2- 

B i l t  

SAMPLER 
TOTAL 
MI 

57s 

n 

l?u 
Genera3 m-70 

n I1 n 

I1 n n n 

II I1 n 

11 n 

I 

14 

c u u  
morn 

H 

I-- 

t- H 

H 

U I 



AIR 

TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

AREA TA-35 BUILDING 7 ROOM FE-3 (E - Ju SAXPLING LOG SHEET 

TIME D/M-Ma 
&Y 

1974. e 0  57 

TEST START SAMPLE M3/Mn. FILTER TOTAL COUNT REMARKS 
DATE STOP TYPE SAMPLER TYPE Id D/Min RECOUNT (ANY PERTINENT DATA) 

lfl 

17 I1 n n I1 II 3 om5 

0800 Fu sut a- 
0800 General Bilt FIV-70 575 0 .coo 

211 0 .coo 

rl 5 .cog 

TO!CAL 2300 8 ::/.CO3 

n I1 n I1 U 

I1 n I1 11 n - -  



10 

11 

12 r 

~~ 13 

14 

15 

I6 

17 

18 
- 

19 . 

20 

21 

22 

23 

24 

9 G  i 



AIR SANDLING L W  SHEET 

12 

13 

14 

I 16 I I 

SAMPLE 
TYPE 

PU 
ienerd 

n 

H 

n 

NOTE - 
om0 - 
holiday 
8=aqm 

I 

MS/Min. FILTER TOTAL 

I I 

Giraffe1 HV-'70 I 575 
I 

n n I 575 I 

I 655 
I I 

n H L91 

1ToTA.L 12871 

'his sK3ler i s  :m on 
i&oo ea:h mondqr morn 
on Feb. 15 made it ne 
mpAe IO..IOW ea D a SI 

BUILDING 7 ROOM m-2 
I I 

D / M - M ~  
COUNT 

D/hfin RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

0 . 
16 I . 02L. I 

1 L/ ' -  

H 

H 



AIR SAKPLING LOG SHEET 

SAMPLER 

n . n  

I 
300 eac monday 7 

TOTAL 
Ma 

-- 

375- 

It 

n 

n 

n .  

,300 

- 

- 

- 
l O r n i 2  

BUILDING 7 ROOM F,ji&2 
I 

D/M-Ma 
COUNT 

D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

reported, %n Feb. 

12 mL 

,557 

3 . 
363 -c -158 
- 

I I 

I I 

H 
I I 

H 
I I 

I 
I I 

I 

I I 





AIR SAMPLING LOG SHEET 

16 

17 

18 

19 

20 

21 

22 

23 

24 

96 I 



BUILDING 7 ROOM FR-2 F-1 f7 

D/M-M' 
COUNT 

D / M h  RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

1- I n w  I I 

U 

I I 

I 



.. - . -. - . . . . 

AIR SAMPLING LOG SHEET AREA 

D/M-M~ 
COUNT 

D / M h  RECOUNT 
RE MARKS 

(ANY PERTINENT DATA) 
TOTAL 
Id 

2 
12 11 It 0 I .ooo I / 

I TOTAL 

7 I 

I 



AIR SANSLING LOG SHEET I!!,-3 5 AREA BUILDING 7 ROOM FF' ". 

I I 
D/M-M3 
COUNT 

D/Min RECOUNT 
MS/Min. 

SAMPLER 
FILTER 
TYPE 

REMARKS 
(AhY PERTINENT DATA) 

TOTAL 
M3 
7 

_575 

n 

-m=70 

I? 8 1 .  311 I 
I? 

I f  0 .ooo 
tI ' 11 12 0021 

t I  11 

TOTAL 

H 

I I I - 
4 H I 

1 
~ 

I I '  

H I 

I H I 



AIR SAKPLING LOG SHEET AREA 1 

D/Min 

1 1 TIME I D/M-Ma 
COUNT 

RECOUNT 
TEST TEST SAMPLE I NO. I DATE I ':T?: I TYPE 

. 8 

16 

8 

Ms/mn. 
SAMPLER 

.016 

,328 

,91L 

B i l t  

TOTAL 
3r is 
aonday 
then 

e six 

I 2 
1 3  t It 11 It  

ran On 
mornin 

there i 
d 5y s 

9 

10 

11 

23 

24 

25 

I l2 I 

. 'L 

FILTER TOTAL 
TYPE I M1 

1 

II . . II 

n I n  

I + 

REMARKS 
(ANY PERTINENT DATA) 

~~ 

4 .007 

t when ;L holiday 

mple I 

H 

H 



AIR SpXPLING LOG SHEET 

lct oher 
TIME 

TEST TEST START SAMPLE 
NO. DATE mop TYPE 

1973. 

d 

AREA TA-3 5 

Bilt ' HV-70 ==I-- + 

=I-- + 
- I  

BUILDING 7 ROOM FE-2 E-10 
I I I 

D/M-M3 
TOTAL COUNT 

Ma D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

I - 
&E+.? .,..- 

I C d  
I 491 I 0 il .aOQ I 

I I '  

I H 

I m 

I H 



. ... . - 

AIR SAXPLING LOG SHEET 

D/M-M~ 
MS/Wn. FILTER TOTAL COUNT 

SAMPLER . TYPE M' D/Mln RECOUNT 
.057p----- 

B i l t  €€U-70 '575 15 .C26 

II n n 5 .GO9 

REMARKS 
(ANY PERTINENT DATA) - (S-7 f d L  

\- _. ,/ Yd(L0 



AIR SANiPLING LOG SHEET 

1)s c ember 

TEST TEST 
NO. DATE 

1971 

6 
' 

1 

TIME 
START 
STOP 

- om0 
0800 

I 3 .  20 I1 

SAMPLE 
TYPE 

Fu 
Genera l  

I T I  

MS/Min. FILTER TOTAL 

.057 
silt-3- 

M3 SAMPLER TYPE 

Xlt HV-70 575 

0 

9 

10 

U' I 
n 1 1 1  I n I i r  

n 1 7 1  n 1 n 

It I 7 4  II I 11 

I I - I 

D / M - M ~  1 COUNT I 
D/Min RECOUNT 

REMARKS 
(ANY PERTINENT DATA) 

- I 
4 I .go7 I .  I - I 
0 I .ooo I 

I 
20 .035 - 
I I 

a wedkv basic 
IQo 

H 



January 
TIME D / M - M ~  

TEST TEST START SAMPLE MS/Min. FILTER TOTAL COUNT REMARKS 
D/Mln RECOUNT (ANY PERTINENT DATA) NO. DATE STOP TYPE SAMPLER TYPE 

19 72 e 0 5 7  
0m0 I L- I.*%.. .'! Urtc Fu 1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21  

22 

23 

24 

Y 

GI00 - 0&30 ea& mondap mornirg. 

---. - ----- 



AIR SAKPLING LOG SHEET 

SAMPLE 
TYPE 

Fu 
ieneral. 

I1 

II 

I1 

AREA "A-3 

MS/Min. FILTER TOTAL 

SV-'70 1 575 
1 II 11 I? 

I I 

I I - I 
I 

I 

1.1 

BUILDING 7 ROOM FE-2 (3-10). 
I I 

D/M-M~ 
COUNT 

D / M n  RECOUNT 
RE MARKS 

(ANY PERTINENT DATA) 

~~~ ~~ 

a weeklv basis 
~g except when a holiday 
.s an eight day 
impLeo . I - 

H 

t-l 
H 



AIR SAKPLING LOG SHEET AREA 

SAMPLE 
TYPE 

pu 
Genera: 

MS/Min. 
SAMPLER 

.057 

Bilt 

I? 11 

11 n 

It 11 

NOTE - 
om0 - 'his  sam 

1800 aac 

TA-35 , ... . BUILDING 7 ROOM F'&2 (&I(-)) 
I I 

D/M-M~ 
FILTER TOTAL COUNT 
TYPE $ D/Min RECOUNT 

RE MARKS 
(ANY PERTINENT DATA) 

I I U " 15 ,026 n 

n It 12 -021 
I 

L5 ,nm t1 n 

is run on a w e e d y  basi:I 
monday morning, 

I '  I -. 



AIR SANDLING LOG SHEET AREA TA-35 

TOTAL 
M S  

TEST 
NO. 

1 '  

2 

3 

4 

5 

6 

7 

0 

9 

10 

11 

12 

13 

14 

15 

16 

D/M:M3 
COUNT 

D/Min RECOUNT DATE 
1972 

STOP TYPE SAMPLER TYPE 
. a 6 5 7  

37 11 I1 t I  i1 

10 

I I 

0 C%O 122, S l l t -b  
0800 Cenerd 1 3 i l t  HV-70 

t I  

' ROOM FX-2 (E-10) & BUILDING . . . . .  
I I I 

15 .026 
1 

t I  . . 

REMARKS 
(ANY PERTINENT DATA) 

9 I .G16 I 

I - 

J 

n I 37 I ,GL7 I 
I - 

- - I - u  
2300 I G9 j a 0 3 0  I 

I H 
I H , 
I m 1 
I H I 



AIR SAMPLING LOC SHEET AREA 

Bhy 
TIME 

TEST TEST START 
NO. DATE STOP 

1972 
0 G f m  

a OGOQ 
1 

j 22' I- 
4p) t" 

I I 

12 I 

14 

15 

16 

17 

SAiWLE 
TYPE 

TU 
GcnerL..f. 

It 

I? 

I? 

ram - 
0800 - ' 
holiday 
ccuy s m  

1 

II 

II 

II 

18 

19 

20 

REMARKS 
(ANY PERTINENT DATA) 



AIR SAMPLING LOG SHEET 

June 

DATE 
1 2. 

AREA 'i'A-35 BUILDING 7 

D / M ~  
SAMPLE M3/Mln. FILTER TOTAL COUNT 

TYPE SAMPLER TYPE Ms D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

" --. 

21 

22 ' 

23 

24 

.)e 



REMARKS 
(ANY PERTINENT DATA) 

I 96 I U U 1 I U 



AIR SAKPLI”  LOG SHEET ’ 

I 

SAMPLE 
TYPE 

1 , ) A u y a t  I 
TIME 

@/Mu. FILTER TOTAL 
SAMPLER TYPE Ms ’ D/Min 

TEST TEST Sl-ART I NO. I DATE 1 STOP 
i972 

man 
7 om0 

I 

2 
I1 

I 5 1  + 

11 

D / M - M ~  
COUNT 

RECOUNT 
REI~ARKS 

(ANY PERTINENT DATA) 

11311 

I’ 

I 

‘ I  
I 

I I 



, 
Am S A m L I N G  LOG SHEET 

SepL. 

DATE 
1 3  

10-3, 

I 

I I - I I 
II ;.ti I! I 575 I 1.2 

I I 

D/M-M~ 
COUNT 

RECOUNT 
REMARKS.  

(ANY PERTINENT DATA) 

C h F .  I I 

. (321 
I I 





AREA 

FILTER 
TYPE 

H 

I! 

D/M-M~ 
TOTAL COUNT 
$ .D/Min RECOUNT 

RE MARKS 
(AhT PERTINENT DATA) 

I I I 
I I I . .. .. , .  

II 
I I 

I H I 

I U  



D/M-M= 
COUNT 

D/Min RECOUNT 
RE MARKS 

(ANY PERTINENT DATA) 
TOTAL 

Ma 

et? 97 5 

57 5 

57 5 
I 

9 57 

I 

I m 



A I R  SAMPLING LOG SHEET 

6 

11 

n 

M~/IVI.I~. FILTER TOTAL 
SAMPLER I TYPE 1 Id 

I I 

D/M-M3 
COUNT 

D/Min RECOUNT 
R E  MARKS 

(ANY PERTINENT DATA) 

3 1  .005 



D/M-@ 
TOTAL COUNT 

Id D / M h  RECOUNT 
REMARKS ' 

(ANY PERTINENT DATA) 

I H 

H 
I H 
I I I 

I I I 

I H 





AIR SAiWLING LOG SHEET AREA T9-35 
April 

TIME 

0 

6 

I I I I 

.ooo 

3.300 

u 
norni 

I 

D/M-hrS I COUNT 1 
D/Min RECOUNT 

REMARKS 
(ANY PERTINENT DATA) 

0 1 .  coo I - 
. .  50 =! ,026 

H 

H 
U 



Kay 
TIME D / M - M ~  

START SAMPLE MS/Min. FILTER TOTAL COUNT RE rMARKS TEST TEST 
NO. DATE STOP TYPE SAMPLER TYPE ld D/Min RECOUNT (ANY PERTINENT DATA) 

1973 .057 



AIR SAXPLm'G LOG SHEET 

June 
TIME 

TEST TEST START 
NO. DATE STOP 

1973 
1 

1 0800 

D / M - M ~  ' 1  COUNT 1 
D/Mln RECOUNT 

SAMPLE 
TYPE 

TOTAL 
, M' 

REMARKS 
(ANY PERTINENT DATA) 

Pu 
General 

- I r- I Carried in Xay report 575 
n 

H 

2 8 ll 

15 H 
3 - 

II 

H 

tl 

6 

7 

8 

9 

10 

TQT4L_ 
I 

I 
L f i l  wee P basi 'his sam ler is 

1800 eac friday P 
H . I  

H I 11 I I--- 

I lY I I 

-4 14 

U 



AIR SAMPLING LOG SHEET 

D/Min 1 NO. 1 DATE STOP 

7- 
1973 ' 

C/M-h@ 
COUNT 

RECOUNT 
SAMPLE M'/Mln. FILTER TOTAL I S z K - 1  TYPE 1 5 i l  

2erxmil ailt W-70 

I? 1-7-1 I1 I n 

I1 11 I1 11 

I I - - I 

- 
0800 - ,OE!OO each friday morni 

U ~~ I 

BUILDING 7 ROOM3T-3 (E - .  10 
I I 

REMARKS 
(ANY PERTINENT DATA) 

... I- .--- C --.--- 

H 

. . -. - . . . 



AIR SAKTLING LOG SHEET 

SAMPLE 
TYPE 

~ _ _ _ _  

Fu 
3eneral 

II 

It 

It 

AREA TA-35 

MS/,Min. FILTER TOTAL 
SAMPLER TYPE MS 

,q11 t -2- 
f I57 

B i l t  hi-70 575 

II I t  n 

I1 n t l  

I I 

I I 
SOTE - 1 
3800 - c 

is sairmpler is r h  on 
00 each'friday mornin 

I I 

BUILDING ROOM m p  ( -..I h-i 0) 7 
I I 

D / M - M ~  
COUNT 

D/Min RECOUNT 
REMRKS 

(ANY PEFlTINEhT DATA) 

0 I .om I 
' -  I 
0 I .ooo I 

u . '  I 



AIR SAMPLING LOC SHEET 

20 

21  

22 

AREA 

MS/Mill. 

00 57 
SAMPLER 

p 1 1  t. 2, 
- 3 i J L  

N 

- 
!OO eack 

OiM-M' 
FILTER TOTAL c oum 
TYPE fi D/Miu RECOUNT 

REMARKS 
( A m  PERTINENT DATA) 

I I I 

.. 

-_- 
I 

-7---- 
I I t------I 



ct ober I I I I 1 1 I I 
TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

' 14 

15 

16 

17 

' 18 



A 5  SAMF’LING LOO SHEET AREA TL-35 
Izovembe:: 

TIME 
TEST TEST START SAMPLE M ~ / M I ~ .  FILTER TOTAL 
NO. DATE STOP TYPE SAMPLER TYPE MJ D/Min 

1973 .05? 

GSCO 
(3 ston 1% 7 7  I P  

1 9 :.l IJ-rzl 3 !qi-Y(j 575 

2 16 II II II II I? 16 

3 26 I? 11 il I I1 821 0 

30 I1 11 1) 32 3 0 It 
4 

- 
5 

TOTJ.i, 2 % ~  60 = 
6 

7 

BUILDING 7 ROOMTe,z (R-1 n) 

D/M-M3 
COUNT REMARKS 

RECOUNT (ANY PERTINENT DATA) 

./ .-\ 
(.S-? UM 

-077 ‘.- ) m/m 

.32p 

-c(jO 

nco 

.a26 

lev i s  m n  R i,rppbkl-r bmin 

0 

day smiplz f o l v d  by a L-dq  smfile.  
9 

10 

11 

12 ---- 
1s 

L 

14 . 

15 



AIR SANPLING LOG SHEET AREA 

j 21,' I- 
j -28 )n 

8 

9 

10 

11 

SAMPLE 
TYPE 

I t  

II 

It 

II 

II ' 

11 

15 

16 

17 

18 

19 ' 

I 

I I H  

1 I U 





AIR SAiXPLING LOG SHEET 

1'eb-q. 

1974 

TIME 
TEST TEST START 
NO. DATE STOP 

OP& 

t 8 om0 
1 

7 SAMPLE d/Min . .  FILTER 
TYPE SAMPLER TYPE 

e 0  57 

H 
H 

6 

7 

8 

9 

10 

11 1 I 

NOTE - T h i s  samoler is 
0800 - 3800 eac 

H --r-t-- 

TOTAL 
Id 

BUI 

D/Min 

3 

- -  
2300 I 6 

un on a wee 
morni g. f 

I 

D / M - M ~  
COUNT 

RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

.- . 

I 
.005 

.coo 

.ooo ' - I 
-003 I 

I I 

Is b a d  - I 

I I 

I I 
I I .  

I I 

1 I 



AIR SAMPLING LOG SHEET 

March 

DATE TYPE 

om0 - 
9 

10 ' 

11 

AREA 

MIS/Mln. 

.G57 
sut -2- 
Bilt 

SAMPLER 

I t  

t i  

tliLsam 
BOO eac 

BUILDLVG 7 ROOM FE-2 (E-10) TA-3 5 
I I I 

D/M-M~ 
FILTER TOTAL COUNT 
TYPE M' D/Mln RECOUNT 

REMARKS 
(ANY PERTINENT DATA) 

I t  I t  0 .GOO 

It I t  10 ,017 

n I1 ' 3 ,CG5 

TOTAL 2300 33 = , O I L  

. .  -- 

I .I I 

I I H I 



D / M b  

D/M-M’ 
COUNT 

RECOUNT 

1 ogoo pu 
5 0600 General 

AZR SAMPLING LOG SHEET 7 M’/Min. FILTER TEST TEST . START SAMPLE 1 NO. 1 DATE I STOP I TYPE 
-I nrr  I 

TOTAL 
Ms 

REMARKS 
(ANY PERTINENT DATA) TYPE SAMPLER 

e057 
sut-E- 
Bilt 57 5 €!V-70 

I I I  I1 I1 3 .OO 5 

7 -005 

3 e 0 0 5  

n 

4 .n n 

=I- n 

2875 

klv basis Ot?OO- 

U I 

12 
rn 

13 

14 

I I l5 I 
I l6 I H 

I 

I U  

24 

25 



AP. SAMPLING LOG SHEET 

19 

20 
- 

21  

TEST TEST START SAMPLE 
NO. STOP TYPE 1 Y E  971, . 

mm 13 

AREA TA-3 

d/Min.  FILTER 

HV-70 

II I n 

- I n  

ler is 
)@IO each frida: 

TOTAL 
3 

575 ' 

II 

11 

11 

f 

D/M-Ms 1 COUNT 1 REMARKS 
D/Min RECOUNT .(ANY PERTINENT DATA) 

3 .GO 5 

0 .GOO - 
9 = .004 
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i i 
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I - 1  I I k- --- ---- 
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' NET 
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1 ... 1- REMARKS 



12 I 
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TEST 
- - - f R "  
TOTAL'I 
HOURS M3/rnin 
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- .  
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i ,r' 
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I 
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I '  
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' ...._ . .. . .  . .  

/ 1 
1 

I I 

t I '  1 
I 

I .  v 

I 

I 

-1- 

!NE CONTAMIN4TIOB TESTS 

t 14 

t------- + i  

9 -  I$ 
li 

I -- 

==I=- 



* .I.- , : : :  
.. .... k. 

I I n 
('3 

REMARKS 



n 
D n 
L 

REMARHS 
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C U R T  S E E D  1.5 INCH/RR. 
A I N U 4  SETTING 

DETAILS OF HIGH FEAKS 

- 
-- 

L -- 
ENTEX DATS, TIiE, COUNT P&CmED AB 

ARXX BU)C. R E M  MON I T CR WJGE USED INSTALLED W J O V E D  BACKCROU!S, JLD CAUSE [;IF TI-!! RELEAS 

A-12 VRE O - cci/h3 3-1 5-71 4-19-71 3ack~round 

h-19-71 5-2L-71 Back mound 

DATE CHART W A S  LCCATIaPJ 
TYPEOFAIR * 

Scale X-100 
TA-35 ' 2 

, TA-3 5 2 A-12 V R E '  n 

TA-35 2 A-12 VRE n 5-2L-71 6-38-71 
flusning t n e  line 

100 uCi/~3  - 5 minutes 
1105 hrs 7-21-71 f lushing t h e  l i n e  

TA-35 . 2  A-12 V3.E n 6-2€!-71 - -  1 2  uCi/M3 - 5 minutes 

TA-35 2 A-12 m 11 ,- - - _  Rack~round 
WOO hrs 9-21-71 cause unknown 

121 rs 1 0 - j l P f l u s h i n g  the line 

1930 hrs 11-17-71 cause unknown 
35 u ci/l.:3 - 1 5  m inutes 
1315 hrs 11-28-71 cause imhown 
LO uCih3 - 20 minutes 
1150 k s  11-2P-71 cause unknown 
1 5  uCihl3 - 55 minutes 
0915 hrs 12-7-71 came unknown 

TA-35 2 A-12 VRE n 11-10-71 12-14-71 30 uCih3 - 10 minutes 

Til-35 2 A-1% IRE n 9-3-71 10-6-71 P. iiw - t e s  

TA-35 2 A-12 m It 10-6-71 11-10-71 32 u C i / ~  - 5 minutes 
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LOS ALAMOS SCIENTIFIC ' :'SORATORY 
UNIVERSITY OF CA;' I FORNlA 

LOS ALAMOS. NEW ME:<ICt 87540 

OFFICE MEMORANDUM 
TO ~ : Jerome E. Dummer, Group Leader, H-1 : DATE: October 18, 1973 ' ,  

FROM : Ronald G. Stafford,  Section Leader, H-1  DP S i t e s  

SUBJECT : E-1 DP SITES A I R  SAMPLING M?D IiEPORTING 

SYMBOL : H - 1  DP 

A review of Dp S i t e s  and CMR Building A i r  Szmpling techniques and reporting 
c r i t e r i a  has brought t o  our a t ten t ion  the  f ac t  t h a t  there  i s  8 more efficient,  
and ef fec t ive  method of recording and reporting such data. 

Since both CIJIR and DP S i t e s  have similar requirements, i.e., t he  na.jority of 
a i r  sampling i s  perforned f o r  airborne plutoniun! contaninants and a i r  sanpling 
techniques and equipnent are similar, it i s  desirable  tha t  both Sections exe- 
cute an e f fo r t  t o  standardize t h e i r  a i r  sanrpling &upport operations as nucn 
as possible. 

. 

It i s  my understanding t h a t  w e  (E-1) have concluded tha t  room a i r  samp1ir.g 
data obtained froE Tixed head samplers o r  CAM's (continuous a i r  monltors) 
should not be used t o  ascertair .  personnel eqosure .  
are, however, e s sen t i a l  fo r  operationzl I m c t i o m .  
source of idect i fying enci loca t ing  glovebox leaks,  o r  operetional 
malfunctions such. as inadequzte ventilztion. 

These' types of sar;.plers 
Tiey Frovide the  primary 

A t  DP S i t e s  we presently s a m l e  room air f rom 8:30 e.n. t o  4:30 ;).n., Mondey 
through Friday. F i l t e r  s aq le s  pul led  a t  k:3O are counted f o r  alpha acti-d.tg 
t h e  follo-dng morning. 
automatically pr in ted  oat on a te ie type p r i n t e r  associated with t h e  Beckmar, 
Wide Beta I1 counting system. 
record of  f i l t e r  'saizpling ac t iv i ty .  A l l  f i l ters  are ident i f ied  by a nunher 
which loca tes  the!fi as t o  room and sampler location; therefore, it woldd be 
convenient t o  place each f i l t e r  i n  a numbered locat ion i n  the  100 sanple 
holders of the  Wide Beta. 

. 

( E l q s e d  time is 16 - 20 hours.) These dzta  are 
. 

. ' This teletype pr int-out  should be t he  primary 

The telet,ype print-out i d e n t i f i e s  . t he  6ay of t he  yeer, s a q l e  holder canker, 
alpha counts and.time counter?. 
A t  DP S i t e s  we presently t r a i s c r i b e  these d z t a  daily t o  a 46-uage "Air'c.orne 
Contamination Test" rzport .  
placed i n  the nain ha l lwiy  of 3ui lding 210. The a i r  s a w l i n g  dzta f o r  each 
room are averaged *ich results i n  kn "average dis/cin-W" Tor  each roox. 
example of tiiis t2Te of regort  is shown as 3:diYcit A.  
borne alpha contacinatian" 2re then posted on an 83-page regort  which skovs 
t h e  da i ly  "average airborne alpha c c n t a r i m t i m "  for each of t h e  82 rooos. 
Lach page of t h i s  r e 2 G r :  ir.i;izates t h e  cccma:itleted -5,ei.a for  a ZGZ?~. Ar 
e x a q l e  of this r-2.5rt is ?~F.i.'+t 3. Tzesq ~ z y e  . c z t ~  2:; 9 .?-.eil~: 
bas i s  are pos';s.2 

Again, t h i s  sholdd serve as the  p r i p a r j  record. 

.- A Xtrox copy of t h i s  report  I s  rade eacn day and 

An 
!t%e "average r m m  a i r -  

. 
-r - 
2 - - 
- 
< . - 
6 

.7% 

- 

2 :F,~?T ( E x h i b i t  C) ,225 ~ l ~ - : . - ~ ~ ~ e s ~ .  t , ~  c.z-11 .~ roxz  Gffice - .  
clzily . . 
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TO: Jerome E. .Dummer, H-1 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNlVERSlTY O F  CA,!FC)RNIA 

LOS ALAMOS. N E W  MEXICO 87544 

DATE: October 18, 1973 

(Exhibit D) f o r  each tia,v of t h e  month. 
each person working i n  t h e  p l an t  et DP West (102 pages mozthly). 
r epor t s  are f i l e d  monthlj an-d sent yearly t o  Medical Records. This report  
could be eliminated s ince we (H-1) are i n  agreenent t h a t  these data should 
not be used t o  assess personnel exposure t o  airborne alpha contamination. 
The Off i c i a l  records f o r  personnei exposure can be obtained from 1) f i l m  
badges, 2) rout ine urine analysis,  and 3) routine chest (lung) counting. 

There i s  a form of t h i s  type f o r  
These 

The average daily room air concent,ration i s  averaged monthly and posted on 
an addi t ional  form (Ekhibit 3) f o r  each room (82 pages). 

If t h e  average dai ly  "dpha  d r b o r n e  contadnat ion" is above 4 dis/min-Iafa 
for Pu o r  66 &is/min-IP f o r  uranium, an "Above LASL Guide NuEber A i r  Count 
Report" (Exhibit F) i s  submitted t o  t h e  Room Supervisor t o  bcunent  the prob- 
able cause and personnel involved. 

Special  a i r  t e s t s  a r e  performed during an operation t h a t  is known o r  suspected 
t o  produce airborne contapination i n  excess of the  mxinurn permissible con- 
centrat ion (4  &s/nin-M3 f o r  Dlutonium arid 66 di.s/min-bfa. f u r  uranim).  A i r  
saqlers are exchanged for every special  air t e s t .  
air tes t  dzta  i s  done on a "Special Air .Test"  form (Exhibits Ga and a). . 

Documentation of special .  

J - 
4 

In review of the  deily air sam9ling data, it would suggest t o  the uneducgted 
eye t h a t  there  i s  an apparent low l e v e l  resitical alpha airborne contixinatiop 
continually. To determine vhe t 'por t ion  of the reported airborne contaiination 
was a c t u d l y  na tura l  short l i v e d  rsdon-thoron tkaghter products,. the  following 
t e s t s  were performed: 
S a t u r h y  morr,ing (16 - 20 hows deczy). 
on Monday (64 - 68 hoqlrs decay). 
t a b l e  shows the  nunber of f i l t e r s  f a l l i n g  ir-to each category at 16 h ar?-d 64 h. 
Appmxizately 98$ of $1 saugles counted a t  61c hours .me below,the naxiican 
permissi5le concentration nuyter of 4 d i s / m i n - ~ P .  Of t h e  13  f i l t e r s  shovins 
3. 4 and greater dis/rin-K3. at 64 hours, 72 percent'were from uranium areas 
where we use a higher mxirrurn p e r d s s i b l e  LASL cancentration nunber of 66 
dis/min-M3. (Bo attewt i s  3eing ride t o  tietermine the  or igln o r  accuracy of 
t h i s  nmber.) We could expect t h a t  t he  ce jo r i ty  of the  43 sanples shaxing 1 
dis/roin-IPat 04 hours would go t o  zero with a 168-hour decay. Results qui te  
siclilar t o  t h i s  were f o m d  at  t h e  0% Building ar,d were docunented i n  en 
of f ice  rr.emorandum fron J. Gzllinore t o  J. Duimer on August 7, 1973. 

. 

A s e t  of f i l t e r s  vas pulli.2 on ,?ricky and counted on 
The sane f i l ters  were then recounted 

Tne r e s u l t s  a re  shown i n  Table I. This 

- 
4 - 
2 - - Due t o  t h e  excessive dzplication of alpha airborne a c t i v i t y  results and 

voluminous' docuzentation of redudant md/or u-rlcsefd. data, t h e  follovZr?g 
reconieidations are pzde w i t h  t h e  inter-t of i n i t i a t i n g  all on Nove~3er 1, 1973. 

1. Fixed heac? ssrTle=.s :.rill kc ir. c s t i c u o x s  07eration. Tfiey - w i l l  5 e  - 

r - 
A - 
e - . ..- 
< 

chanzec? a+, L : ~ G  ?.a. each .*leek &y. 
ant! one 72.-hour aazsle (?ri&q k:33  p . ~ .  20 :Iords~- k : 3 0  p . ~ . ) .  

A l l  s m p l e s  vLIL 3e counted tke  
. .  3 ps;-..<,-: ... r 3  --:-.: - fo r  022 $-ccte. :i-;- szi:--le 0:- ~ ~ - e ~ ~ e r  k i i ~ ,  I . :  ...._- -;.- n ___- 2. DC 

YILS -ii-~~ resr . l t  ir, four Zk-%c;r s az? l e s ,  

&y f o l l o ~ x ~  col lect ion (16 - 20 ? o w  deca::) 2. 
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TO: Jerotze E. Dummer, H-1  3- 

LOS ALAMOS SClENTlFiC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

recounted one week la ter  (168-hour decay) f o r  f'ive minutes. 
data indicat ing 2, 1 o r  0 dis/rnin-M3 at 16 - 20 hour decay caa be assumed 
t o  be 0 .dis/min. -Ma 

The teletype w i l l  suf f ice  as t h e  o f f i c i a l  record fo r  the f i r s t . coun t .  
This w i l l  be saved and sent t o  record storage monthly. 
will be posted, recorded and sent t o  Group and/or Section Leaders. 

A l l  f i l t e r  

3. 
A l l  recount data 

4. If any s ingle  f i l t e r  equal t o  o r  greater than 6 dis/dn-Ma fo r  PU o r  
66 dis/min-M3 f o r  uranium at the  first comt,  t h e  E.-1 Office w i l l  not i fy  
t h e  Room Supervisor where the  sample originzted. 
s ing le  f i l t e r  i s  equal t o  o r  greater tbvl  4 dis/t~in-.M~ an "Above L4SL 
Guide A i r  Count Report" w i l l  be sent t o  the  Eoom Supervisor who w i l l  f i l l  
it out and subnit it t o  the  H - 1  Sectior, Office. 

If,  et 168 hours, zpy 

5. Special a i r  test  r q o r t s  w i l l  continue t o  be f i l l e d  out m d  submitted by 
H-1 surveyors. 
440 dis/min-M3 Pu o r  6600 dis/nin-M3 uraniuz on the  168 hour count 

' w i l l  require  t h a t  an "Above LASL Guide A i r  Count Report" be s e n t  t o  the 
Room Supervisor who w i l l  fill it out end submit it t o  t h e  H - 1  Section 
Office. 
ceeding the  protection fac tor  of f~ll face resp i ra tors  of 100 ( o v e r d l  
efficiency of resp i rz tor  on wearer of 99 

Forms l is ted i n  t h i s  report  as Exhibits A-E will be eliminated. 

A n y  single  f i l t e r  from a Special A i r  T e s t  i n  excess of 

The Dririary reason f o r  docw-enting such results i s  bzsed on ex- 

). 

6. 
, 

Ronald G. %%afford 
RGS/lm 

xc : ' 
W. J. Hkrarmn, CMB-ll 
A 1  Valentine, H - 1  
John Gzlliuore, H - 1  

-.- 



. .. 

TO I 

% m a r  
. FROM I 

SUBJECT: 

SYMBOL : 

LOS A ~ A M O S  SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LO8 A U M O S .  NEW MEXICO 87544 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

.z - - 



, '  

' @+) . .  

I '  
I 1  

7 
I I  
. -  

.... ._.. ..:. >....:..,-<m,m?.--.: .... .*. .-.- r. 



LOS ALAMOS'SCIENTIFIC LABORATORY 
UNIVERSITY OF 'CALIFORNIA 
LO8 ALAMOS, NEW MEXICO 

E-9 
SYMBOL : 

I 
L 

I b ! d  Iyo. 

1 
2 
3 
b 
3 

i 
9 
lo 
11 



$ 

Pu~iicly 
ReviewedlLab Counse 



,- 

ReviewWLab Counsel 
Publicly Rereasable 

LCCATIOfl DATE READING 

v-1 

v-1 

v-1 

. v-l 

v-1 

v-1 
v-1 

v-2 

v-2 

. v-2 

6-24-62 

7-U-62 

7-19-62 

7-26-62 

%-2-62 

84-62 

6-17-62 

6-24-62 

7-11-62 

7-19-62 

v-2 7-26-62 

Q-2 8-2-62 

v-2 . . 84-62 

v-2 8-17-62 

3.0 3fnr. 

1.0 R/hr. 

.8 R/hr. 

.7 R/hr. 

.6 R / h .  

20.0 R/hr. 

15.0 R/hr. 

, 5.0. R/hr. 

1 .5 R/kx. 

2.0 3/b. 

. 1.5 R/hr. 

1.2 R/hr. 
. .  



R, P, H-n,d 

ReviewedILab 
Publicly Releasable 

h e  7.; 1952 



R. F. B d  

5. 

6, 

7. 

3 
x 

Revlewed/Lab 
Publicly Rereasable 

Jum 7, 1952 

Jadk AeW (3) 
Pilea (3) 



:'6,5 
1.0 

39 b 

5*0 



2. 1 1 am 



3 
x 

Publicly Reisasable 
ReviewedlLa b Counsel 

JUXW 7, 1952 



Reviewed/Lab Couns 
Publicly Reieasable 

0.5 17.3 z 1W 

1.0 11.5 x 106 

3.0 7*% x 14% 

5.0 3 . s  x 106. 



2. Mpodmum levels for body contamination . .  . .  . . . . -  



7. 



Sihocls s.';orage has k e n  f u r t h u r  cleaned and b o o t i e s  are n o  longer  

is iz general' backgroand i n  t h i s  a rea  af about 5 m/hr. 
Ilequired i n  t h i s  area unless  c~ntaminat,&d~~~or!.r i s  done t h e r e .  n- i riere 

Ed Iiyat-t i s  of t h e  opinion t h a t  the amount of .mater ia1.  go ing  0u.t DE 
t h e  s tacks  may be consideralbl above s t ack  toll-ereiice.  The numbers 
reported last week were mule k!%!% rather  inaccurate method. K o r e  
accura t e  counting was done on the  same f i l t e r  paper a f t e r  ii had 

. decayed t o  where i t  was permitted i n  t h e  countiiig room. T h i s  mnre 
accura te  coi;.n-t g ives  a number of 72.5 d/m/l. T h i s  is approxirriately 
3.3 .times breathable a i r  t o l i e r e n c e .  S y a t t  tils0 int l icat2s  t h a t  
s tack  tollf2rel:ces ar:r:. s e t  considerably beloa bresih1)I.e a i r  to1.l.ci-enc~ 
f o r  x o s t  t o x i c  and radiosctive tliate:rials. 
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3-2-54 

TO: DEAN AEXER 

FROM: Jack  W. Aeby 

SUBJECT : Ten-si te  monitoring week ending 2-26-54 . 
As was a n t i c i p a t e d  there w i l l  be some r a t h e r  h i g h  exposures f o r  t h i s  
past  week. However due t o  t h e  c a r e  of the opera tors  no overexposures 
aka e x p e c t e d ' f o r  t h a t  group, i n  s p i t e  o f , a  major c e l l  repair  a n d ' t h e  
p repa ra t ion .  of a source for Bay0 and the  r ece iv ing  of the  overseas  
source. 

During t h e  burining run a t  the incene ra to r  a s l i g h t  overflow of 
Contaminated l i q u i d  occured. This  spot is  now being decontaminated. 
Otherwise the bur in ing  was uneventful .  

The excitement wi th  t h e  Tr i t i um opera t ion  l a s t  Fr iday  d i d  not  seem 
t o  wamnt the a t t e n t i o n  it received.  Both breaks occured i n s i d e  
t h e  hoods and t he  a i r  j!g&!r'f%&d contamination i n  t h e  room rose  only 
s l i g h t l y  above brea thable  a i r  to l e rence .  During t h e  period that  t he  
room was contaminated above t o l e r e n c e  the  room was evacuated. Th i s  
i s  S.O.P. , being w r i t t e n  i n  t he  guards orders .  Actua l ly  he i s  t o  
evacuate  t h e  room without question i f  any of the  b e l l s  of the 
monitors r i n g ,  and s t a y  out unt i l  t h e  s i t u a t i o n  i s  evaluated.  Even 
thhagh t h i s  was a normal opera t ion  it i s  being w r i t t e n  up on the  
s p e d i a l  sheets per  Buckland's reques t  . 
Block st orage s t i l l  remains only s l i g h t l y  contaminated. Some 
c o n s t r u c t i o n  opera t ions  a r e  going on a t  present i n  t h i s  area,/ w i t h -  
out excess ive  personel  contamination. 

Radia t ion  condi t ions  throughouh the  s i t e  remain abaut the same. 

Jack W. Aeby 
s i t  e monit or ing 

cc John Schul ta  
Woodson Bone 
f i l e  ( th ru  C a r l  & . B l a c k i e )  
r e t u r n  t h i s  copy t o  aeby 

3 - ;? . 2'-y i2'. 



TO: DEAN NIEYER 

FROM: Jack W. Aeby 
Contaminated 

SUBJECT: Water dumped into canon Nortandad since 9-1-51. 

It i s  not believed tha t  any contaminated water was dumped i n t o '  
Mor-tandad canon before 9-1-51. The f i r s t  date of  any record is 
ac tua l ly  9-21-51, and only about 5 miillicuries were dumped a t  t h a t  
t irne . 
Only two dumpings were aver tolsrence,  both of them were' accidental ,  
resu l t ing  from causes which have i n  the course of time been 
redided . 
Below are  the approximate dates  and the approxi-mate amounts of 
ac t ive  material t ha t  have been dumped from Ten-si te  and the  
incenerator s i t e .  

DATE AhlOUPJT I N  MILL I C  UR IES 

9-21-51 5 
9- 6-52* 1800 

. 7-26-52 12 

10-2 1- 52 110 

5- 2 5- 53 80 

10-13-53' 80 

2-15-53 7 
5- 1-54* 160 

Total  2255 

*Accidental dumpings. 
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Revievved/Lab Counsel.. 

TO: DEAN UEXEtR 

FROM: Jack W .  Aeby 

Public y Releasable 

..I 

. .  

SUB'JECT : '. Ten-sit e monit oring two' week period ending 9-10-54 
. .  

received an overexposure according t o  f i l m  badge 4-- 1 :  
5, !-he period from 8-25 t o  9-8-54. This  was during a 
' ra ther  hebt i t  c e l l  clean up period. The overexposure was not 

I serious and w i l l  be made up t h i s  period. In  sp i t e  of t h i s  one 
overexposure the operators a re  t o  be conBratulated on keeping 
dosage down during t h i s  rush operation. I can only p o i n t  out 
that we were extremely lucky t o  have come out with only one 
s l i g h t  overexposure. I -  

1 

'% .. . . . Another po i  which the operators muct be congratulated is  
. .  ... ''. the  effe .c t i  

':: . in '  the past ck-storage and Lab ' .C ,  were., just not  i n  a usable 
' condition f ys a f t e r  a..run. N,ow, w.i;th the "&ow levels  of 

' c-ont arniiat i is 'possible for p;e ese areas t o  
w s  a f t e r  a 

ont ro l  .of contamination during a run. After a run 

. .  . ...' enter  k i t h  e $ 6 ~  inconvenience:., o 
' . 'run has,end here', have been a f rom persons . .  

I would l i k e  . .  who work in  &:he K-division area of 
t o  remind ts6m that  t h i s  is a ' h o t '  boratory ana that from t ime.  . 

t o  time Block-storage and Lab C w i  
control  of c.iontarnination i s  s o  e f f  s imply  be necessary 
f o r  thew, dk:ing short clean-up perto 
of  booties apd protective clothing, -w 
' e f fec t  ive c ontaminat ion c ont r 01, t he  

Some Tritium gas Was dumped out the  s 
Even though?we have been able t o  f i n d ' m  activit9: 'outside the  
building during these dumpings we have considered! it expedient 
t o  shut off::'the supplied a i r  t o  the cold laboratories d u i n g  
. these dumpbgs, and t o  keep workmen of f  the roo f .  

be '.contaminated. Since the  

t t o  the  inconvenience 

e s  would last 
. much longer .$nd involve greater inconvenience 

. .. , .  

' No specia'. items t o  report f o r  t h i s  period. 

Jack W. Aeby 
s i t  e rnonit or i ng 

cc John Schulte 
Woodson Bone 
f i l e  ( t h ru  Carl & Blackie) 
re turn  t h i s  copy o t  aeby 



Revieweci/Lab Counsel 
Publicly ReT;I& 

11-1-54 

I 

. .  SQBJECT: Ten-site monitoring week ending 10-30-54. 
3: 

I q; 
$ I  -.. 

$1 E :  ; 

I . .  .+ . , 

3; 
'3 f , ' 

-. :z . 1 .'I .a : 
A s l i g h t  cu t  an t h e  f i n g e r  of - while  working i n  

However, subsequent checking via u r i n e  samples ind ica t ed  t h a t  
t h i s  acc ident  con t r ibu ted  l i t t l e  or none t o  h i s  i n t e r n a l  dosage. 
T h i s  i tem was r epor t ed  via s p e c i a l  i tem r e p o r t .  

During Saturdays cleanup runs a h igh  background i n  the c o n t r o l  
room went undiecovered u n t i l  the  personel  turned i n  t h e i r  pocket  

I dosimeters  a t  , the end of the day. Since sone of the  high readings  
! could not  be acoounted f o r :  some checking was ,done i n  the c o h t r o l  

room and backgrounds of as.miich a s . l O O  R/hr. were found i n  some ' 

places .  
I vacuum l i n e  which extends inside the c o n t r o l  room f r o m  t h e  f i l t e r  I '  

backgroudd i n  t h e  c o n t r o l  room w i l l  not unexpedtedlyar ise  f rom ' , 

t h i s  cause again. Even though many f i l t e r i n g s  have been coihpleted 
in  t h e  past  without t h i s  s o r t  of t h i n g  happening, and though 
t h i s  acc ident  had no s e r i o u s  consequences, it p o i n t s  up t h e  f a c t  
t h a t  monitors will have t o  be c o n t i n u a l l y  on the'aZleL-t f o r  
unexpected rises i n  t h e  background where personel  are  workQg  
w i t h  h igh r a d i a t i o n  smrces. Th i s  item in a .  s p e c i a l  item repor t .  

i a contaminated hood i n  the Tr i t ium a r e a  caused us some concern. 

It was found t o  be due t o  a contaninated tng$$/r&j!! 
' gadget i n  t h e  ce l l .  S t eps  a r e  being taken t o  i n s w e  t h a t  t h e  

I 

I .  
! 

No a c t i v i t y  a t  t h e  incenera tor .  

Jack Vi. Aeby 
. .  s i t  e monit or i .j.g 

cc John Schul te  
Woodson Bone 
f i l e  ( t h r u  C a r l  RC Blackie)  
r e t u r n  t h i s  copy t o  aeby 
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July 20, 1959 

SUFIJECT: Ten S i t e  Monitoring f o r  the Week Ending'17, 1959. 

The pocket dosimeter readings f o r  the CbB-DO GS operators f o r  

t h i s  period a re  as follows: (Read ad) 

.080 0055 

.270 

A work order 'as been submitted through Engineering t o  i n s t a l l  a i r  

sampling out le t s  on uni t s  E-14 and E-15 i n  the f i l t e r  building t o  sample 

a i r  exhausted from Labs A. and B where plutonium w i l l  be processed. 

a i r  sampling out le t  w i l l  a l so  be ins ta l led  on t h e  LUPRE I exhaust stack. 

An 

A i r  samples taken i n  Lab.B varied from 0.0 t o  1.0 d M m  3 fo r  t h e  

period July 13th through July 17th .  

1 Incl .  
Hot area diagravl 

cc: John Schulte 
F. FitzgibSon 
( f i l e  tkru Carl and Charles) 
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START Ma/Min. FILTER $! RE MARKS 

(ANY PERTINENT DATA) 
SAMPLE 

TYPE 
TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

0 

9 

10 

' 11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

I 
I I 

I I I 

15 'I n 

22 171 " -  I I 

S I .  O U  il I 
I 

I n 

I I 
n I 0 I .ooo 

-I -I 
1 20 =I ,010 

I I I I * 'NOTE db 

=I- 

U .t-----l 



AIR SAMPLING LOG SHEET 

D/Min 

AREA 

D / M - d  
COUNT 

RECOUNT 

BUILDING V 

20 

TA-3 5 

11 II 

ROOM (E 

RE MARKS 
(ANY PERTINENT DATA) 

27 

8-3 

n n 

11 n 

FILTER 
TYPE 

Ms/Min. 

,057 
mt..!?.. 
1311t 

SAMPLER 
TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

TOTAL 
MS 

575 

H 

1 , ._ 1 

0 I F  
H 11 48 I 0 383 

II I1 ' 

R 
.__I .. . "' ... .. I . n  

In Au st re o r t  n n 

3QQ- 

. wee1 basis :s .er is I 
f riday 

n on 
iorni.1 

H 1 1 



. .  

AIR SAKTLING LOG SHEET 

August 
TIME 

TEST TEST START 
NO. DATE STOP I SAMPLE MS/Min. FILTER TOTAL 

I i F E F t  I :E 

TYPE I , Ma 
I.. - 

General B i l t  KV-70 575 

It l--i--i It I 11 

n - 1  ] a / .  

I t  n 
I 

It 11 

TOTAL 2300 
I 

1 . I  . 
,I 5 9  

3800 - 0800 each friday 
I I I 
I 

BUILDING 7 '  
I 

D / M - M ~  1 COUNT 1 
D/Min RECOUNT 

REMARKS 
(ANY PERTINENT DATA) 

8 .01L 

12 I .22@ I 

H 



AREA TA- -7- BUILDING 7 ROOMPE-~ ( E-14) 
I I 

AIR SAMPLING LOG SHEET 

E/M-h13 
COUNT 

D/Mln BECOUNr 
MS/Min. I FILTER SAMPLE 

TYPE 
RE .MARKS 

(ANY PERTINENT DATA) 
TOTAL 

MJ 

Fu 
Senera1 =?-- B i l t  HV-FO 

8 
1- -1 

n 

-71 tl 

i n  
L-II 

n n 

--I TOTAL 

- 
2 200 -l2.+zl I ' , ' 

XOTE - 
0800 - 3 u s x  

mornj 
c 

1800 each fridaj 

I I 



AIR SAMPLING LOG SHEET 

23 - 
24 

25 

-.- 
P 



AIR SAMPLING LOG SHEET 

Moverobor 
TIME 

TEST . TEST START 
NO. DATE STOP 

7 ,:,r- 

’ CSOO 
9 0890 

1 

2 
16 11 

22 

23 

24 

2s 

SAMPLE 
TYPE 

ru 
c(:q”r& ... .A 

\ 

n 

11 

holidq 
day sa 

;-I I1 

=I- TGTAL 

I 

TOTAL 
MJ 

575 

I1 

821 

322- - 

D/M-M~ 
COUNT 

D/Min RECOUNT 
REMARKS . 

(ANY PERTINENT DATA) 

H 





AIR SAAQLLNG LOG SHEET AREA 

I I .  H ti I 

FILTER 
TYPE 

19 
- 

20 

31 I 

11 

It 

II 

tt 

17 

D / M - M ~  
TOTAL COUNT 
Ms D/Min RECOUNT 

REiMARKS 
(ANY PERTINENT DATA) 

I H 

I H 

I m 

I* 

22 

23 

24 

25 



, 

8 
1 

AIR SANDLING LOG SHEET 

START 

om0 
0800 

I NO. 1 1 STOP 
SAMPLE 

TYPE 

Pu 
General 

n 

n 

TOTAL 
0800 - 

I MS/Min. FILTER TOTAL 
SAMPLER TYPE M' 
e 0 5 7  

HV-70 1 575 

I 'TOTAL 12300 
I 

I I 
. .  

BUILDING 7 ROOM m& (p .- 11 , 
I I 

D / M - I ~  
COUNT 

D/Mln RECOUNT 
RE MARKS 

(ANY PERTINENT DATA) 

0 I .  000 I 

L 
3 ,CO 5 - 
9 = .004 

U 

24 

25 



AIR SANiTLING LOG SHEET 

1 

2 

3 

4 

5 

6 

7 

8 

9 .  

10 

11 

March 

TEST 
DATE 

XZzL 

8 

15 

22 

TIME 
START 
STOP 

opx)o 
0800 

n 

11 

I? 

RE MARKS 

20 

21 

22 

23 

24 

-- 



AIR 

TEST 
$0. 

1 

2 

3 

5 

6 

AREA TA-35 . 2 .- . ‘r BUILDING 7 ROOM FE,& (E - 1L) SAMPLING Ixx; SHEET 

April 
TIME D/M-M3 

TEST START SAMPLE M3/Min. FILTER TOTAL COUNT REMARKS 
DATE STOP TYPE SAMPLER TYPE Id D/Min RECOUNT (AhiY PERTINENT DATA) 

1574 aC57 
OS00 Pu u -.- 

5 0800 Genera Bilt RV-70 575 0 0000 

12 II I? n U n 0 1 

15 n n I( n 11 0 0000 

n !I I1 3 .005 26 U II 

5-3 It I1 I1 n 3 .CO 5 

6 =  ,002 

H - -  
TOTAL 2875 



AIR SAKPLING LOG SHEET AREA TA-3.5 

2 17 H n n .  n 

D/M-M~ 
TOTAL COUNT 

Ms D/Mln RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

575 3 ,GO 5 
I - 

II 12 ,022 

I -  I I - 

I I 

I I I 

I I. 

I H 



10 

11 

12 

-I 
13 

14 

15 

16 

17 



AIR SAKPLI" LOG SHEET AREA 

I 

TEST 
NO. 

22 

23 

24 . 

25 I 

1 

n n 4 I1 2% , 
I I I 

3-1 . n 5 I1 II 

H 
7 

NOTE - This s m  
' 0800 - 3800 eac' 
holiday on Feb,, 
E a a Y  sample r-0 

9 

10 

TA-'35 

FILTER 
TYPE 

W-70 

I1 

n 

I1 

n 

u 
monday 

L5 made 
lxmZn3 

u 
norni 
it ne 
a si - 

I 

BUILDIXG 7 ROOM F&? ( E-1 .;I 

D / M ~  
' I COUNT I 

D/Min RECOUNT 
REMARK8 

(ANY PERTINENT DATA) 

- - .  .. . 

28 ,OL9 

4. ,006 

16 I 033 - I  
U 

m I 



AIR SAMPLING LOG SHEET AREA 

M'/Mill. 

,G57 
SAMPLER 

Gireffe 

n 

n 

It 

- 
300 eac: 

R-35 

FILTER 
TYPE 

n 

I? 

n 

BUILDIISG 7 ROOM F&'7 

D/IM-M' 
TOTAL COUNT . REMARKS 

~ D / M h  RECOUNT (ANY PERTINENT DATA) 

I - I 

n 20 ,035 

I I 
I ' -  I 

I m I 



AIR SA-KPLING LOG SHEET AREA TA-35 

SAMPLE M'/Mln. FILTER 
TYPE SAMPLER TYPE 

-I 

Fu 
eenaral Giraffe HV-70 

n n I1 

I I 

II H.. n 

I1 H 1: 
I TOTAL 

I 

NOTE 0 i s  
0800 - 0800 

BUILDING 7 ROOM - 
I I I 

D / M - M ~  
TOTAL COUNT 

Ma D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

575 21) - 
n 8 

I I 

. J I  L ,, 307 
. .  

11 1 3  - 

2875 53 - ,078 

- 
- _ _ I  

I I 

I I 
I 



A I R  SAKPLING LOG SHEET AREA TA-35 BUILDING 7 R O O M F L 7  F-15 

D/M-I?  
SAMPLE M’/;Min. FILTER TOTAL COUNT RE MARKS 

TYPE SAMPLER TYPE D/Min RECOUNT . (ANY PERTINENT DATA) 

_.. .. 
-057 

i-- *I._ cow, pu ,Snt,-R- ~ . < -  . I /  
:, \>- 5‘ : ,$x@ 

......I” 
Genorul Bilt IT-70 ’ 575 18 ,030 

II n II 11 Y, .3?L 



AIR SAMPLING LOG SHEET AREA 

D/M-M' 
COUNT 

D/Min RECOUNT 
FILTER 
TYPE 

RE MARKS 
(ANY PERTINENT DATA) 

Ma/Mln. 
SAMPLER 

-n57 
1 .- - 

R i  1% 

TOTAL 
3 

L93 

515 

?I 

HV-70 

II 

II I? 

H ?I - 
2216 . TEAL 

L eF is T 

monday 
. monday alzizd- 

We& + R  

, however sin- 
n A L  
ornln 
ho l id  
p 

y  JUG^ 7 u i I 1  be 
day s b p l e ,  

H 

H 



AIR SAXPLING LOG SHEET 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

31: 

I 

7 

AREA TA-35 BUILDING 7 R O O M W - 7  F-1 c: 

D/M-M¶ 
&PS/Min. FILTER TOTAL COUNT REMARKS 

SAMPLER TYPE M3 D/Mln RECOUNT (ANY PERTINENT DATA) 
.c57 

,>11t.-i?- 
-I 

.-- B j l t  m=70 455 20 331 

n 11 ib?l 20 .345 

n II 575 8 JI-4 



AIR SAKPLING LOG SHEET AREA X-35 

D/M-M~ 
COUNT 

D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 
FILTER 

TYPE 
TOTAL 
3 

57 5 

II 

t l  

tI 

II t1 

n ir 

II 'ti 

n I1 n 
I - 

TOTAL 

ber is I 
monday 

3 weehv , basis 
300 eacl 

I . .  

E- + 



- 
TOTA: 
3. 

AIR SAXPLING LOG SHEET BUILDING 7 ROOM Fen? E-15 
I I 

AREA TA-35 
I 

M'/Min. FILTER 
SAMPLER TYPE 
0057 
?ut- R- 
E i l t  HV-70 

I? I1 

D/M-M' 1 COUNT I 
D/Min RECOUNT 

SAMPLE 
TYPE 

REMARKS 
(ANY PERTINENT DATA) 

Pu 
k n e r  a]. 655 

-. L:91 .- 

575 

11 

I? 

tl  

11 

n n 

I TOTAL 
Vote - I 
1800 - ( 

I holid: 
; exceot when 
n t,here is tu, 
six day s ~ m p l l s ~  

r fa l l s  on a mor + 

I 

U 

H I 

H I 



. .  
AIR SAMPLING LOG SHEET 

. .  

H I I I 



AIR SAIVPLING LOG SHEET 

TEST 
NO. 

1 

2 

3 

4 

5 

6 

7 

0 

9 

10 

11 

12 

13 

14 

15 

16 

17 

ovembe 

0800 

1 1 

. 

REMARKS 
(ANY PERTINENT DATA) 

H I I H I 



AIX SAMPLING LOG SHEET 

FILTER TOTAL 
TYPE ~ 

D/M-M' 
COUNT REMARKS 

D/Min RECOUNT (ANY PERTINENT DATA) 

11 

12 

13 

14 

II 

15 

It 52 .e90 

AREA 

6 

7 .  

M3/Min. 
SAMPLER 

.057 
.I, - 

Bilt 

TOTAL 

N 

I 

2875 1-68 I .  

n 

rhis sm 
MOO eac 

I I .I 

I I H  



AIR SAMPLING LOG SHEET 

23 

24 

25 

SAMPLE 
TYPE 

I 

Pu 
General 

n 

40TE - 
3800 - 

RE MARKS 
(ANY PERTINENT DATA) 



AIR SAKPLING rxX; SHEET a-35 AREA BUILDING 7 
I I I TIME D/M-M~ I COUNT I 

D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 
I TEST I TEST I START SAMPLE 

TYPE 
FILTER 

TYPE 
M'/Min. 

SAMPLER 
.G57 
SUt-R 

S i l t  

TOTAL 
iMs 

575 

11 

655 

.91 

2296 
- 

uu2n 
uornii 
7 the1 
six 

NO. DATE STOP 
19 72 

O M 0  
7 0800 

1 

2 
u. It 

HV-70 

I ll II 

U I 
II n 60 .a92 

II ' II 

TOTAL 

- I 
Iv b d  I 

I 

I800 - 
ioliday 
lay sam] 

le3A.L 
monday 
a mondi 

red by i 

1 except when a 
there is an eight 
.y smaple. 

0 '  

9 

10 

11 

' 12 

le follc 

H I 

I l3 I 
I I 

I' 
I 

H I 
I 'U 



AIR SAKPLING LOG SHEET AREA 

I 9c I . .  



AIR SAKPLING LOG SHEET AREA 

M'/Wn. 
SAMPLER 

.057 
- l 3 a a L L  
13ilt 

II 

I1 . 

I t  

I1 

u 
300 eac 

BUILDING 7 ROOMj'E-'7 (E-: 5 )  A-35 
I 1 I I 

FILTER TOTAL 4-4- 
n It I 18 

I 

D / M - M ~  
COUNT 

RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

I 

1 )  9 -016 n 

I 

I I 

mondaylmornifg. 1 1 

U 



I 

AIR SAlvipLING LOG SHEET AREA TA-35 
I-hy 

DATE TYPE 
1972 

FILTER 
TYPE 

Ma/Mln. 
SAMPLER 

.G97 
Sl.lt-R- 
3il t  

TOTAL 
(ANY PERTINENT DATA) 

HV-70 

11 I? 

I1 It  

. It It 

I H 

w 

ijiEa-@ 

h monde 
n a mon f d l s  

pcEr. I 

10 

I 

I U 

I H 
I H  

I H 

I H 

I H  



AIR SAKPLLNG LOG SHEET BUILDING ROOM 7j7-7 (3-1 5) 7 
I 

AREA 

D / M - M ~  
' I COUNT 1 

D/Min RECOUNT 
FILTER 

TYPE 
TOTAL 

Id 
Ma/Wn. 

SAMPLER 

.057. 
s1 t. -2 I 
3il t 

REMARKS 
(ANY PERTINENT DATA) 

tI 

0 I .ooo I 
I I 

-U 

H 
H !zj+ 

lred by six 

H 

I I H  



AREA TA-35 BUILDING 7 ROOM -v-7 (E-15) 

D/M-M~ 
MS/Min. FILTER TOTAL COUNT REMARKS 

SAMPLER TYPE $ D/Min RECOUNT (ANY PERTINENT DATA) 
.@57 1 

Sut-OR-. -. 

E i l t  EV-70 575 12: .021 

33 -057 

318 ,550 

It n It 

I1 I t  II 

A I R  SAXPLING LOG SHEET 



TEST 
NO. 

1 

2 

' 3  21 II 11 

28 II I1 
' 4  

5 

:?ugust 
TIME 

TEST START SAMPLE 
DATE mop TYPE 

1'972 
GROO !?lJ 

7 0800 General 

AREA 

D/Min 
MS/Mtn. 

.057 s, If-, ,?& 

. E i l t  

SAMPLER 

D/M-M3 
COUNT 

RECOUNT 

I? 

TA-3 5 
, 

FILTER 
TYPE 

HV-70 

11 

I1 11 

I ?  It 

TOTAL 
Ms 
- 
575 

I1 

n 

II - 
2 300 - 

W J L a  
norr,: 

BUILDING ROOM 13-7 (E.,.? 5 )  7 
I 

REMARKS 
(ANY PERTINENT DATA) 

9 1 .016 

6 3 - t  027 I 



U I 

2 
11 I t  L9 1 

575 
3 

I t  I1 I t  It 18 

TEST 
NO. 

575 ’ 11 It . II .. I t  
4 

25 
I I 

sept . 
TIME 

TEST START SAMPLE l?/Min. FILTER TOTAL 
DATE STOP TYPE SAMPLER TYPE 3 

11 

12 

13 

D/Min 

14 

D/M-M’ 
COUNT 

RECOUNT 

’ BUILDING 7  ROOM;?^,^ ( E-] t j )  

I 

15 

@ 

.c31 

-120 

RE MARKS 
(ANY PERTINENT DATA) 

II 

. .  



AIR SAMPLING LOG SHEET AREA TA4-35 
i:cl;obei 

TIME 
TEST TEST START SAMPLE Ma/Min. FILTER 
NO. DATE STOP TYPE SAMPLER TYPE 

1972 0 57 
0 Pit .>ll .- L I  

'1 

2 OS00 General 3 i l t  pV-?(-J 
1 

20 

21 

22 

23 

24 

25 

D / M - M ~  
COUNT 

D / M h  RECOUNT 

1 

REMARKS 
(ANY PERTINENT DATA) 

I I 

I I 

183 -I .GI~ 
I I I 

C 



AIR SAMPLING LOG SHEET 

I 6 1  H. 
I I 

I 

4 

I I 

I I 
I I 

COUNT 

21 03’ 

REMARKS 
(ANY PERTINENT DATA) 



I 

22 

23 

24 

.zs I - 



- l e  

32 

2.9 

3 

4 

5 

6 

7 

8 

9 

10 

I t  I1 r i  11 yr #- .(-j1<! ReviewdlLab Caunsel 6 

3 .005 

II I1 tr tr tl c, .PI6 

II II I? ti  t l  

--I _I 

Ti'l .1,11 LCI::AT,, 1?21.6 27 = -012 





AIR SAMPLING LOG SHEET AREA ,.i'-35 
M3/Min. FILTER 

TOTkL 
I I 

1 

3 

ROOM ]?iy.-y B U I L r  7 , 
, , , ) .  

D/M-M3 
COUNT RE MARKS 

D / M h  RECOUNT (ANY PERTINENT DATA) 

0 . 

I .  

I H 
- 1  

I I I 

I I I 
I I 



AIR SAMPLING LOG SHEET AREA 

.START SAMPLE 

G l l  

4 
37 n n 

5 

6 

9 

10 

11 

13 
I 

Ma/Min. 
SAMPLER 

m057 

a i l t  
.- ...I 

n 

n 

n 

w 
300 eacl 

TA-35 

FILTER 
TYPE 

ET-70 

. n  

I? 

n 

TOTAL 

Ler is 
f riday 

TOTAL 
3 

n 

2'300 

BUILDING + 
D / M - M ~  
COUNT 

D/Min RECOUNT 

-1 

0 17 
0 I moo0 

L =(.002 

REMARKS 
(ANY PERTINENT DATA) 





AIR. SAE 

2 
8 n n I1 N 

I? It n l=cEtEk It 

n 

BUILDING 7 ROOM E-7 (E-15) 
I I I 

0 ,000 ' 

DIM- ;VrJ 
TOTAL 1 1 COUNT 1 
rd D/Min RECOUXT 

REMARKS 
(ANY PERTINENT DATA) 

I - I 
575 I I I c a r m a r t  

I M I 
, n  0 I .ooo 

I I I 
I - I 

n 0 I ,000 I 
1 

-I -u 

I I 

I H I 

20 

21 

22 

23 

24 

ne 

I U  



AIP. SANDLING LOG SHEET 
I 

2 

1 1 1 TIME I 

I1 I? n I1 L ,007 
3 

20 I1 ' It n I1 

It I? 
4 

27 

TOTAL 
MJ 

I1 It 

I1 

8-3 

I? 

n I1 n n 

- 
C O r n i l  

BUILDING 

COUNT REMARKS 
(Ah71 PERTINENT DATA) 

132 I ,230 I 



A I R  SARPLING LOG SHEET 

TIME 
M3/Wn. FILTER 

?-.I I T Y P E ,  

Bilt Bil-70 

300 eacf friday 

.I 

BUILDING 7 ROOM m-7 ( -E-l5! 
I I I 

D/M-M~ 
TOTAL 1 1 COUNT 1 
ld D/Nlin RECOUNT 

REMARKS 
(ANY PERTINENT DATA) 

n L -007 

&.CO - n  16 = ,007 

- - .  

I I 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 





TEST 
NO. 

1 

MS/Min. FILTER 
TWF,  

-- 9. 

B i l t  HV-70 

ktobsr  
TIME 

TEST START SAMPLE 
DATE STOP TYPE 
1973 

nmn Fu 
5 0820 

I 

17 

18 

19 

20 

21 

22 

23 

24 

911 

I 

1 ! 

I 

-4 

TOTAL 
3 

- 3 4 6  

I? 

It 

rn on 
iornir 

4 

D/M-M' 1 COUNT 1 
D/Min RECOUNT 

RE MARKS 
(ANY PERTINENT DATA) 

0 .coo 
I I 
U I - I 

16 4 .cob 
I I 

, weelcby basis! 

H I ,* 

m I 



REMARKS 
(ANY PERTINENT DATA) 



18 

19 

20 

21 

22 

23 

24 

25 

- 

I 



AIR SAMPLING LOG SHEET 

REMARKS 
(ANY PERTINENT DATA) 

. .  



AIR SAmLLNG LOG SHEET 

pebruary 
TIME 

TEST TEST START 
NO. DATE STOP 

197L 

1 
orno 

8 0800 

2 15 n 

AREA TA-35 

FILTER 
TYPE 

HTT-70 

n 

n 

c . c d L  
f riday 

4 

BUILDIXG 7 ROOM FE-7 (E - 15) 
I I I 

TOTAL I I COUNT I 
3 D/Mln RECOUNT 

RE MARKS 
(ANY PERTINENT DATA) 

575 3 ,005 . 

I - 
1 1 -  0 I .ooo I 

I 
n 6 .oio 

11 I 0 I ,coo I - - 

norni: Ig . 

I H 

I I I 

I 1 I I 



I l1 
xaw 1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

_ _  ~ A 



BUILDING 7 ROOM FE-7 (p ,I 1 
I I 

D / M - M ~  
TOTAL COUNT 
Ma D/Min RECOUNT 

REMARKS 
(Ah71 PERTINENT DATA) 

D 0 . .  000 . 

D 0 ,000 
I - I 

I 0 I ,000 I .  It 

I 

n 3 .OO 5 

'875 ' 3 = ,001 

-- 

I m I 

17 

18 

19 

20 

21 

22 

23 

24 



AREA L 
AIR SANSLING LOG SHEET 

NO. DATE 'STOP TYPE SAMPLER TYPE 3 
1974 a 0 5 7  

n .  Az - &- 

I 
1 

10 O&oo General Bilt HV-70 575 

BUILDING 7 ROOM 1;%-7 (E .I 1 5) 
I I 1 

D/M-Ma 
COUNT 

D/Min RECOUNT 
REMARKS 

(ANY PERTINENT DATA) 

6 = ,003 

} . ,  I 
U I 





. ?J 

c7' . 

.f i 
\, - .  

c o '  
0 
0 m 
03 
In m 
0 
0 
co m m m .  
0 

. I  

J 

. .  

! 
I '  
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I 
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. MONTBLST PROGRESS 

ohernically reprocessing the impure 25 metal went w e l l  on a 

The situation as 

siearei tiaan bafore, Ne believe the chemiarl 

\ 

. .  . .. . .  . 

aocurate assay method for 49 a?pears 

titration aasay i a  oorraat, When ' 

the  purifioation proossa yield8 are good,,' so that. small and valid corrections are 

applied for the prooess euprEa.l;ant;io the .assay8 from puri f ied  oxide &ightS .(the 
. .  

. , 

W oxide plus resldue" aaaays) agree w i t h  the t i trat ion aeaays to, 0,5$. For plutonium. i 

.i 
i 

rsoeivad in shipments numbered i n  the fifties and sixties, OUT radio-assay is about; 
. I  

S,S$ high, .and the N radio-assay ie 5.M high, 

higher qscrif io  alpha activity asuasd by the 410 isotope. taking it8 half-life to 

be about 6009 to 7000 pars.  

This is a S 8 ~ m d  to be duo t o  the . I 

I. . 
. 

Even under very draatio conditions significaat'changes of dsneIty of the d e l t a  

phase 9% Ga-plutonium alloy have not oacurred and aodidenQe i s  now felt in the 

stability of the alloy. I Fluoride i(p being reduced a8 f a s t  a8 it is prOdUe8dw 

with y h l d s  of about 98,8 poroent. ' 

-... . ..-. . . . - 

. .  

. . .  

. .  

. I  
i . .  . .  



Radiochemical services ham operatod at a h i @  love1 during th is  mnth. 
C '  Eighteen BF, ohambsra ware manufaotrrred snd f i l l e d ;  and a f o i l  output of m - 

average of s i x  (uranium and plutonium) per day ma aohicved. 
F- 

. -  

The first separation of La140 rre l l  above the kilocurie  level (1.13 kilo- 

ouries radium equivalent) -8 suocsssfully c&rriad out .  
. .  . .  . .  . . .  . .  

i. . 

. il 
I 

._ . . .  
. . . . .  . .  . .  

. .  . .  

. .  

Psrsonnel proourembnt i s  a major problem for t h i s  division in the present . 
phase. 

or WACS. 

for 42. 

before being filled,, 

O u r  total personnel { t i s  o f  June 30) i e  407 people, of whom 251 are SED8 

Our outstanding personnel requests tote1 129; of  these we have prospect8 

L .  Th3sa requests for tho large part are overdue or w i l l  surely beoovrn 80 

Prinai;.ally, non-teohnioel positions are involved. 

J. Po. Kemedy. 

R. W, Dodson 
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JOB A”II P E R S O m L  PROGRESS 
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7. tungsten carbide 
metallography 

Barkin 

A number of tungsten oarbide oomp~osses. made from re- 
claimed tunZsten oarbide pieces, ham been oxamined 
metallographioally t o  determine quality of bonding,porosity, 
and evidence of segregation. 

I 
‘ I  

. .  . .  . .  . .  , 

. .  

. .  

. .  
. .  

I 1 
1, . .  



CROUP CY-4 MOYTIfL? REPOIIT -- L, Fblmholz', Group Loader -0- Ju ly  1. 1945 

- 
JOB AND PZRSON??EL PROGRESS 

2. BF, Eighteen neutron de tec t ion  chambers were f i l l e d  with 
enriched BF, t o  a pressure of 200 m-. 
a @ i l a r  chambers only t h ree  showed any change in o p r a t i n c  
c h a r a c t e r i s t i c s  over a period of approximately one month. 
These hava been refilled,, 

Of a group of 50 
.Hodgas LIOJd a 

. .  

. ir 
I 

19.0 g of CaF,-BFJ oomplex (82$ El0) wore decon?osed 
produoing 5,3 liters of RF,, a t  680 m~. 

/ 

1. F o i l  preparation 

Miller, Po t t e r  

6.  Water bo i l e r  

9. Ins t runenta t ion  
e '  

Sands, Sturgess 

A complete neutron oounting un i t  for CLI-lS has been set  
up and t e s t ed ,  A seoond un i t  is near aomplotion. 

.During t h e  p a s t  month 129 UsOs f o i l s  -re prepared, 127 
by the  eapon teohnique and 2 by eleotrodeposit ion.  During 
the same period 47 foils of 49 were made; of t hese  14 
Mere prepared by t h e  eapon nsthod, 23 by e lec t rodepos i t ion  
and 10 by empora t ion ,  There were a l so  prepared one foil 
of ~ 3 7 ~  by t h e  zapon method and 9 of boron by sedimenta- 
t ion.  . 
A 10 cc sample of so lu t ion  was trithdrawn from the high 
power boiler.  
is materially slower than i n  the  first sample talcen 

'some months ago. The rate of loss of nitrate f r m t h e  
b o i l e r  is being studied. 

The deoay of Ract iv i ty  of the  s o l u t i o n '  

TO facili ' tate observation of the ethgr-water interface 
i n  e t h e r  e x t r a c t i o n  columns experiments have been oon- 
ducted w i t h  dyes, insoluble i n  the  aqueous phase but 
so luble  i n  ether. Indophenol soe,ms t o  be t he  most 
pronising dye investigated t o  date. 

Further iq rovements  have h e n  made in the othor extrac- 
t i o n  apparatus a t  Omega. 

In a d d i t i o n  t o  rou t ine  maintenance and counting, t h e  
assembly and t e s t i n g  of BFa counters have h e n  car r ied  
on t h i s  month. Samples have been o o u t e d  for CM-14 and 
t echn ica l  a s s i e t ance  rendered t o  CY-15. 

' I  

c 



GROUP CW-5 b!ONTI!LY R2POZT -- C. S, Garner, Croup Leador -- Ju ly  1, 1.945 

- 
JOB AND. PERSONNEL PROCrRE SS 

1. Radioassay of Pu 
. saxplee . 

Bradford , A. Browning. 
IdL ahJ C. Flirt, 

Roberts, kood 
iiudeiIl8 , Johnson j 

2. Pur i f ioa t ion  of Pu 

Atherton, Benner, 
Briesmeister, N.Brown, 
D. Carlson, R.Carleon, 
C a r r i t t ,  Clark, Curry, 
Englar , Gergea, 

.brook, .Huselton, 
GiffenJ ibgen, HOl-  

Keller, bberJ Lowe, 

Pagan , Eearaoa, 

S8t88rJ Sheinberg, 
Taylor I Upchurch, 
U h l ,  Zisson 

Ludwig, Lynch. Mecham, 

POOOOkj Sohell, 

Three hundred forty-seven standard radioassays for 49 
vmre completed i n  June. 

assay d a t a  are ava i l ab le  the standard radioassay \vas 
3.3% higher (mean dev. from mean: 2.,?$J than  the chemical 
t i t r a t i o n  assay of CM-9. The I.'i assay on these same l o t s  
is S.O$.hi&er (mean davo from mean: 1.0%) than  the 
chemical t i t r a t i o n  assay. This disorepancy may be 
a c c o k t e d  for on the  basis of the known 40 oontent and 
an assumed 40 h a l f - l i f e  (for alpha-partiolo emission} 
of-7000 years. This poin t  is being checked fu r the r ,  
I t  is probable t h a t  S i t e  Y has reoeived about 5% less 
Pu t o  da t e  than S i t e  \V has s t a t ed  .it has 8htpped t o  Y. 
For 12 of the  above l o t s  t h e  assay f r o m  oxide w i g h t  
p lus  res idues  nay'ba oompared x i t h  the chemical t i t r a t i o n  
assay. 
y ie ld  was better than 95%. and the "oxide +residue" assay, 
was 0,5$ higher (mean dov. from man: O,&> than  t h e  
c h m i c a l  t i t r a t i o n  assay. I n  the case of the other 7 of 
t h e s e  l o t s  t he  pu r i f i ca t ion  y i e ld  was less than 9%, and 
the "oxide + residue" assay was 7.$ lower than the 
chemical t i t r a t i o n  assay; this disorepancy i s  probably 
c h i e f l y  due t o  undissolved produot p r e c i p f t a t e  in the 
residues.  and cannot be eliminated without very serious 
inconvenience t o  t h e  recovery group. 

A t o t a l  of 5,69 kg 'Pu has been pur i f ied  (45 runs) during 
June by the. standard ("A") process. An add i t iona l  0.30 . 

kg -8 pur i f i ed  (2 runs) by t h e  Cs(?lOS), ("B") process. 
This product i e  expected to .  m o e t  pu r i ty  speoi.ficationa. 
Also, an add i t iona l  Oi25 kg was pur i f ied  (2 runaJ by 
t h e  s i n g l e  oxalate '  ("C"J process; t h i s  material may not 
meet the p u r i t y  requirermnts. 
(100 x oxide wt./chem. titr.) .for 12 of the standard runs 
runs was 87.9%. The average y i e ld  (190 x oxide wt./(oxide 
w t .  + re8idues;J f o r  t b s e  same runs was 90.0;6. The , . 
average yield computed i n  t h e  let ter way for  a l l  t h e  
standard runs for whioh the data  are ava i l ab le  (29 runs) 
was 91.2% during June. 'he. average .ti- produot has 
been kept i n  p u r i f i c a t i o n  ( t i m e  required for pur i f i ca t ion ,  
c u t  and assay)  was 4,s days. 

As of Ju ly  1 four pur i f ioa t ion  operating un i t s ' (#5 ,  6 .  

~loheduled t o  be ready for operation on J u l y  8. 
operators are available to run3 F i t s  a day, 
weeks from the da te  of ge rcrew8 should 

On 17 of the  most  r ecen t  F: l o t s  
(47H-57H i nc l .  j 69EII 73H~ and 75H-78H i n d .  ) f o r  which 

' 

In the oase of 6 of t hese  l o t s  t h e  pu r i f ioa t ion  

. ' 

The average yield 

7J  8 )  have been U 8 d a  An add i t iona l  Unit (e) is' 
S u f f i c i e n t  

Three. 



JOB AND P!33SONP!EI, 

2 .  (cont.J 

PROGRSSS 

bo reedy for operat ion of 4 mits per day, ssauming not 
more than on6 operator is absent from work at'a given 
t i m e .  . 

Four 9-g runs by t h s  s i n e l e  oxa la te  ( " C " j  prooess gave 
ai;parently s a t i s f a c t o r y  notal. The d r n  y ie lds  on the four 
rsmelted mete1 lumps ranged from 2,102.8 n/g m o r  as 
contrasted with 3.3-3,8 n/g soc for the remelted lumps 
from t h o ' s i n g l e  peroxido process. (Tolerance i e  3 , l  n/g . 

seo. Two points of concern about the s ing le  .oxe la te  
aethod aro ( i j  the  so l id s ,  and ( 2 )  the La .in the.lncoming 
is' lots. Since the l o t  ( 1 0 4 )  used for t hese  runs had 8' 

c0nsider.abl.e amount of so l id s ,  and y e t  l i t t l e  d i f fe rence  
could bo detected Setmen the  rms in whioh the s o l i d s  ' 

P- w e r e  first centr i fuged o u t  a& those in which the solids 
were left inr this worry may not  be w e l l  founded. 
most recent Y.; lots havo contained r e l e t i v e l y  l i t t l e  
so l id s .  ' On the  o ther  hand. t he  single oxala te  does not 
appreoiably reduce t h e  La, endr as m y  be .seen'from the 
tabla  below, the amount of La is appreciable in most o! 
t h e  incoming lo t s , .  Hencer if Oe1-L2$ La (by waight j  
interferer j  with f ab r i ca t ion  o r  use of the  m e t a l ,  the 
a ing le  .oxalate process will not be satisfactory. 

. 

The 

Lot # - 
10% 
1 l i v  
12 w 
13;v. 
14iY 
1 5W 
16W 
15% ' 

18H 
2 11 

. 30E 
41Ii 
50H 
'71H 
73 Ii 
72 H 

% Lo 

0,001 
100 

< 0.2 
0,6 
0.6 

< 0.2 
0.2 
0.6 
0 . 6  
0. os 
0.12 ' 

0013 
0.13 
lo2 
10 1 

- 

76H 
77H 

. 7811 

0.7 
0,8 
100 



GROUP CM-5 XONTELY 
- 

REPORT -- C. S. Garner.. Group Leader -- July 1, 1945 (conk;. J 

3, Recovery of Pu 

'17: Anderson , 
Beard a l eyD Co ley, 
Duffy, Flamingr 
Gibson, Rodgers, 
Thomson KO If e 

PROCRE S S 

Additional experimental runs are planned with t h e  Ca(?JO,), 
{ % " J  process, and there  i a  some hope of adopting it 
with in  t h s  next f i v e  seeks. Yields are capa51o o f  being 
Great ly  inproved with t h i s  processJ and t h e  t o k a l  volme 
of supernatants going t o  recovory can be halvod. 

Holbrmk, Ludwig, Lynch and Psarson cont inue on plaming 
for operatLon 4 a t  DP Si te ,  

About 1,98 kg Pu . h s  beon reoovered during Jmo, and 
turned over fop pur i f i ca t ion  (job 2 ). A b u t  2 .,64 ky, was 
submitted f o r  recovery during the  month. Separate recovery 
of six of tho reduction lioers gave r e s u l t s  according t o  
standard radioassay ( job  1) d i f f e r i n g  by about 
t ho  rec,eipted m o u n t s  based on the  d i f fe rence  between t ie  
weight from the oxide and the w e i & t  o f  reduced button 
obtained; t h i s  is within the experimental. e r r o r  of the 
determination of the a l iquo t  taken fo r  radioassay, 
Because of  the heal th  and space problems only those 
l i n o r s  which'are suspected of having l a r g e r  than norm1 
amom-ts of produut w i l l  be worked up in July,  and most 
liners w i l l  probably be held unt i l  DP Si t e  can handle 
then. 

. 

from 

The hsal th  ni tua t ion  i n  the  recovery labora tor ies  has 
become muoh virsi-so i n  the 'past  month due t o  the  g rea t  
increase  in amount of pmduot which i s  being processed. 
The trend i n  24.-hr. urine oounts is d e f i n i t e l y  upmard. 
Because of t h i s  s i t ua t ion  and because shutdom of re- 
covsry.wi.11 e s s e n t i a l l y  shu t  down pur i f ica t ion ,  as well . '  

as inorease hold-up of' productr every e f f o r t  is baing 
mads t o  in2rove the hsa l th  s i tua t ion .  Forced air res- 
p i r a t o r s  have h e n  put  into.  USQ, although they havo not 
mater ia l ly  altered the nose counts yet. 
tho a i r - l i n e s  m a  suspected, but an i n i e s t iga t ion  by CM-12 
has f a i l e d  t o  3how appreciable uontanination. The bir ' 

pressure is being increased. Better r e s p i r a t o r s  nust be. 
obtained quickly. Improvements in t he  handling o f  product 
Bra Seing made, but it will b s  some tins befora the  
hazard can be appreciably reduced except by t h e  use of , 

bettar protec t ive  devicos. 
of improvements such as i n s t a l l a t i m  of a new hood# 
s t u d i e s  on improuing the ven t i l a t ion ,  installation of 
foot-pedal s inks,  e t c .  The situation is s t i l l  o r i t i za l . ,  

Contanination of 

C:f-1 has helpad' with a number 

however. , 

Thonson continues with plannine f o r  opsrat ion 3 tit' DP Si te .  

, 
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JOB A!! PERSONNEL PROGRESS 

6.  Service and c a l i b r a t i o n  Xaintenance and check of e l e c t r o n i c  equipment for t h e  
of detao t ion  ina t ru-  
m n t e  . (CEL-12) continues. 

radioassay of Pu ( job  1) and f o r  contanination cont ro l  

Chadwiok . 

7 .  Production of P U F ~  

J. Andersonr Bakes, 
Barns t e i n ,  Discsy, 
Dunrose, Garner, 

' 11- '!lahn, Hassell,  
Ksufmanr P u l i t o  

/ 

11 t o t a l  of 6,785 kg Pu was converted t o  PUF, i n  the  160-g 
equipment during June. 
completed, using the D-2 drying program and e s s e n t i g l l y  
the Hp-2 drying program and e s s e n t i a l l y  t h e  H!?+ hydro- 
f luo r ina t ion  program3 No runs were f a i l u r e s ,  The 
average conversion of dioxide t o  ' t e t r a f luo r ide  was 96,&, 
t h e  poorest conversion being 90.2% and the best loo$, 
a l l  w i t h  6-10 hours hydrofluorination. irn add i t iona l  
dryer-igniter un i t  and two new slurry transfsr devices 
have' been i n s t a l l ed .  Additional personnel has been 
obtained and t h e  p re sen t  crewD although inadequate i n  
number f o r  DP Si t e ,  o m  handle the operation and main- 
tenance of building D f a i r l y  woll. Work is proceeding 
on low p r i o r i t y  on the i n s t a l l a t i o n  of add i t iona l  units 
for hydrofluorination, . The ospaoi ty  of the present 
i n s t a l l a t i o n  is probably adequate, but the arrangement 
suffers from the f a o t  t h a t  an accident i n  the main HF' 
hood could cause serious de lay  i n  handling.of product. 

Bakes oontinu&s t o  assist Baker and Burke in planning 
operation.5 a t  DP S i t e ,  

Fifty runs ware successfu l ly  
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JOF ir3'D PEPSOWEL PROGRESS 
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GROUP CM-7 MONTBLY RZPORT -- A. U. Seybolt, Group Leader -- July 1, 1945 

JOB AND PYRSOFWEL 

3. Hefraotor ies 

Mullen, Miller 
Loinan, Sargent, 
‘.‘ialshr Snoddy 

! 

PROGRESS 

The mGg0 refractories o r i g i n a l l y  requested for the 25 
melting program arc a l l  complete except for f i r i n g  a fer 
pla tes .  Some shor t  R l i n e r s  for l a rger  scale 25 melting 
ware requested fo r  de l ive ry  late i n  June a t  the rate o f  
3 - 4 ser Week. 

I n ’ t h e  case of r e f r a c t o r i e s  for the 49 prograrn, several  
pressed, t rans lucent  Y-2 crucibb s have been delivered 
but they have not been t e s t e d  up t o  the  present. Pro- 
duction 16 continuing on a variety of cruoibles  including 
X-1, Y-1 supports and Y-3 cruoibles. 

I 

There were a few small jobs such as the zircon .cement 
t r ays  for Tiiichers and some small de l ive r i e s  of stock 
c r uc i bles 

Specif icat ions were set  up for a range of p a r t i o l e . e i e e .  
for any future purohases of WgO powder. 
order s t i l l  outstanding, is t o  be f i l l e d  i n  this spea i f i -  
aation if possible,  

/ The Vitrofrax 

. .  . .  
. .  . . . .  . . .  . .  . ... . 

. .  . . .  . . . .  
. .  . .  

. . .  . , . .  . .  
. .  
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. .  . .  . .  

. .  
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. . .  
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JOB ATJD PERSONNEL PROGRESS 

Cupferron "separation 
of heavier slementa 
from plutonium 

'No further research. A few remaining data are being 
co l l ec t ed  fo r  the te rmina l  report. 

S i m i  . -  

Direct sparking o f .  
plutonium plated and i n s t a l l e d ,  Routine analyses are senin  being ' .  

' 

Double-conpartment spark chamber and hood have been corn- 

Carried out. 
Conway, Nachtr ie b 

Mschanism 'of P. 2. aro Research suspended. 

Smnary of analytical 
servioes 

Samples com?lsted and reported during Junes 1945. 

.sr .%O. .- . '  Group 

m4 1 
CY 5 . 36 
m 7  E l  
CY a 80 
CM 9 51 

27 
23 

CM 13 . 

CM 16 

Ordnance 3 

a. 11 17 

' ,  
k 

Phyeioe . 11 
Xis cellerneo us 12 

. Tota l  269 

Instrmsntot ion  he complete pyroek&rio  h a ~ y s i s  of 2a and 25 by t h e  
single SpoctPograph, double s l i t  method is now rout ine .  . ' 

Conway, Nachtrieb See' LuMS-257 for d e t a i l s .  
Krs iner . .  

Applioation of the 
pyroelectric method 
t o  plutonium oxide 

Analyses are on a, routine basis. Greater sensitivity and 
hither precision are des i r ab le ,  and the method w i l l  50 
inproved by ths appl ioa t ion  of photomatric.methods. 

. .  

YieXler, McCall . 
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GROUP Cr&9'MONTHLY REPORT -- H. A. f o t r a t z ,  Group 

. .  

JOB AND PSRSOWBL 

34. The ana lytioal. separa- 
t i o n  of Lmpuritiee 
from plutonium by 
hexane exPlraation 

.37. 

38. 

Leader -- Ju ly  1, 1945 (cont,) 

. PROGRESS ' 

1 

Vanadium. 
by digssting'Va05 with aoncentrated XXOs u n t i l  no mre 
would disso lver  f i l t e r i n g  and n a k i r q t o  3N in HNO, and 

A t e t r ava len t  vanadium so lu t ion  -8  made 'by t r e a t i n g  a 
so lu t ion  of vanadyl sulfate with barium n i t r a t e  so lu t ion  
unt i l  p rec ip i t a t ion  ceased, digestfne;r and removing the 
prec ip i ta ted  Bern4 by two f i l t r a t i o a o ,  The f i l t r a f e  was 
then, made t o  3N in HFIo, and 6M i n  F1%lTOs. 

The V5 so lu t ion  oontained 1,82" m g h l  of vamdlm, and the 

vansdim, 

A pentavalent vanadium so lu t ion  was prepared 

6M i n  N k N O , .  . 

' V4, 2,57 m g h l  of t e t r a v a l e n t  and 3.75 mg/ml of t o t a l  . 

Much lass  then 15 of t h e  vanadium WPB ext rac ted  by equal 
vo lmes  of hexone from e i t h e r  of t he  above so lu t ions r  or 
fro= oimilrr so lu t ione  prepared by d i l u t i n g  t h e  above t o '  
0,2 mE;/ml. 

At;tempta t o  apply the hexone axtrmotion of plutonium t o  
the  apsctrochsmical determination of impWitie6' in 
plutonium eanples have thus for given very unaat i s fao tory  
r e s u l t s .  I n  evaporating t h e  aqueoue phase, after  decom- 
posing t h e  ammnium n i t r a t e r  a considerable amount of 
insoluble. non-volatile res idua  i s  f requent ly  encountered 
whioh cannot bg t o l e r a t e d  i n  the subsequent spectro- 
chemical analysis. This inso luble  material which is 
believsd t o  come from the aample ruther than from the 

. reagents  has t h k  far no t  been iden t i f i ed  nor have meam 
for eliminating it been devised, 

- 

Tannic acid method 
for Zr and Ti, i n  
uranium and plutoniun 

Work s uspendud. 

Simi 

Studies in ex t r ac t ion  

Conway, Baohelderb 
Naohtrieb 

Yiork on FeCla - H C 1  - di-Isopropyl ether system suspended. 

The d i s t r i b u t i o n  of GaC1, between di-isopropyl ether and 
K C 1  ha8 been studied as a function of the HC1 aonoeatra- 
tion. EcaXimum extraction of GaC13 i n to  the ether occur8 
when the aqueous HC1 concentration, is 7..25Ns at which 
concentration the  d i s t r i b u t i o n  r a t i o  8 

' 

- - 
LGnC14 e t h e r  ' 

= 550. 
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JOB AM) P5HSONN3L . PROGRZSS 

Routine amlyses of plutonium-pllium alloys ere being 
osnrri'ed out, using the ether extrmtion as B basis for 

. sxtractsd in to  the ether phase is evaporated on copper 

- .  38. (cont.) 

: Wildi, Berry, eeparsrticg g a l l i m  from plutonium, The gallium chloride 
Numrof ' 

eleotrodes slnd d eternined by the. conventional ?hotonetrio 
oopper spark proaedure, . 

43. Hicrogravinigtr io 
doternination o f  . of gsllium 0s.the 8-hydroxyquinolate; o.preliminory sepera- 
gallium in Ga-Pu 
r i10p durc desoribsd in aection 38 aboveo 

TI-,@ propoeed method invciloos %he preciPitat ion o f  1-2 mg 

tion of Ga and 49 being sffaceed by the extraction proos- ' ' 

/ 

Pe pkowit e ' 

' Control experi&nts i n  which 1,500 mg amo&tS o f  Ga were 
. carried through the prsoipitation prooodure gave recoveriee 

e. ranging from 39.4 to 101,2$., 
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JOB AND P3RSOWUL 'PROGRESS 
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13. Uranium cleaning and Corrosion t e s t s  a t  6OoC and 60% RH, and 40°C and 9096 RH 
'indicated that; tincoated uranium could be expected t o  
m e t  a l l  requirements for use i n  the gun. 

coating 
Coatings tested 

h m e 1 1 j  FreeKtmj 
Yee han wax. The'two electroplates  were better than.bare metal, 

I t  is expected that no d i f f i c u l t y  w i l l  

' were .0003" Cd, .0003" N i j  mineral o i l ,  and Johnson's 

but bare metal appeared to  be supe~ior t o  that coated 
w i t h  o i l  or wax. 
be encountered in  plat ing .005" of Cd onto the etposad 
surfaces for safing the gun in  case of immersion in watero 
Routine cleaning was done on the 8 projectile rings made 

' 

. during the month, 
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JOB AND P E R S ~ W L  PROG~SS 

ll-. Monitoring end decon- Durinz the  month of June the  .monitoring procedures 
tnmination in Tech 
Area 

T r  ibby 

. r .  

. .  

were a l t e r e d  t:, include a complete d a i l y  check of a l l  
"D'I hai lding iabora tor ies  using t h e  Nobile alpha survey 
meter (Poppy) This instrument replaced o r  supplemented 
the  super-snoops which ' icause of i t s  bulk was  not usable 
in many of t h e  laborater ieso .Alsoo swipes  taken from 
laboretory pos i t ions  were eliminated in favor of the 
more accurate instrumsnt rilethodo both on or ig ina l  room 
surveys and aftsr decortamination SUrrVeySa  
now leaves t h e  standard alpha counter free for more 
accurate counts of nose cnd hand s w i p e s  and for eir con- 
tamination . testso 

The number of rooms monitored for t h e  month t o t a l ed  
3550 and 3459 high counts we're found, Of these 760 
were greater than  30,000 c/mo This gave an average of 
140 high cotants decontaminated per day and t h e  average 
of' a l l  h G h  c a n t s  was 1979 =/ma 

High nose counts in "D" building f o r  t h e  montl l  t o t a l e d  
58 with an averace af 172 c/mo 
nose count for !'D" bui lding wae 357 c B mr and the high- 
e s t  single  nose cmnt was i107 c/m High nose count8 . ' 

(over.500 c/m) for If B u i l d h g  to to led  8 ,  with an average 
of 1420 c/& 
jng was 840 a/m and the highest single nose count was 
5007 c/m0 

This method 

The hi hes t  average 

The highest  average ndse count f o r  H build- 
' 

Test on var ieus . types  of rubber gloves preved they were 
impermeable t o  49 (in so lu t ion)  a f t e r . b e i n g  i n  contiauous 
contact with the so lu t ion  for 136 hours. .Test on per=-. 
e a b i l i t y  of' mbbsr gloves t o  Po (wet and d r y )  shmad ' 

t he  gloves t o  be impermeable within experimental errore . 

Reports on these tests were written by James 7i l son .and  
are avei lable  in BO -Io f i leso 

Tests conducted by air sampling instruments indicated 
a general increase in a i r  contamination in D bui ld inga  
This e o r r e s p b d s  very c lose ly  with I general increase 
of high counts'fo-md throughout t h e  h a i l d i n g  and a l s o  
t o  increased amount of material naw being handled. 

X total of 321  specials were processed as fsllmcii 
232 spec ia l  item, 42 "W' oontsliners (99 t o  date )#  
41 b o b  containers  
beaee were cheaged., 
handled twice, onoe 

were decontaminated, and 6 d r y  
Eaoh of the 'W" o e n t a h t e r s  ere 
on arrival and again on dapartureo 
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JO8 PERSONNEL 

1-40 (cant.) 

1 B .  Yenitering and de- 
contamination in 
DP &ea 

mealy 

Bresattr Brown, 
Greening, Pontgol 

3, Instrument secticm 

A l p h e  David8 on, 
Derricks on 8 DUDWI- 
ian, Lagomrs i n i ,  
Pence a Peterson 

PROGRESS 

5 cmtaminated accidents 'ocourred during the month; 
one due t o  outside se-rvices workLz w i t h  "hot" obJects 
without protect ive e q i l i p n t o  one t o  cut t ing  of personas 
finger on contaminated g lass ,  one t o  solut ion boiling 
over on hot pla te ,  and two from spi l lage.  . A l l  scoidents  
involved 49 except the  en@ in which a Po so lu t i en  boi led . 

over 0 

Tests on d i f f e ren t  f i l t e r i n g  devices were completede 
A six sheet r e sp i r a to r  pad f i l t e r  with throe sixteenthe 
inch separat ions betolreen sheets  ~'6s designed in conjunct- 
ion 'wi th  Cpl. Stoner. This filter was machined by Stoner 
and proved t o  be superior  t o  the previously tested rea- 
p i r a t o r  pad type, Testa were oompleted en the  oil soaked 
glass wool cyl inder  typo f i l ter .  
s t r a t e d  that the  bea t  combination of apparatus t e s t e d  
mr b s i l i n g  contmminated so lu t ion  t o  be the o i l  soaked 
glass wool cyl inder  followed by the Stoner type resp i r -  
a t o r  shee t  f i l t e rn  
writtsn and d i s t r ibu ted  t e  persens interested.. 

' 

The experiments dam-- 

A r epor t  covering these tests was 

Considerable tine was spent iu planning the operation ' 

of CE-12 at DP S i t e 0  CE-32 eperatiohs in DP E P S ~  and ' 

DP West w e r e  combined for eff icisnoy reasons. NsceeL3ary 
material l i s t s  were establ ished and t h e i r  ovai labi l i 'cy 
checked at d i f f e r e n t  s tock roomso Some orders were 
piacad for objects  which had to be constructed. Mimeo-. 
graphzd forms were prepared for several week8 operation. 
Operations in h i l d i n g s  51 and 52 are s c h e d u l a  for July 
20 1945. 

Persoanel of t h i s  sec t ion  not  ac t ive ly  engaged in DP 
o p e r a t i m s  a s s i s t ed  the Tech Area monitoring and decen- 
taminat ion sec t iono  

Several new instruments were received from Chicago t h i s  
month and w e r e  put i n t o  service., The informatien obtain- 
ed by Peterson during h i s  v i s i t  t o  the.  b t a l l u r g i c a l  Lab- 
o r a t o r y  has been of' grea t  a s s i s t m c a  in getting t he  new 
anstruments i n t o  opsratione I+ would be highly desirable 
that  p e r l d i o  tr ips be made t o  Chicago, eapeois l ly  during 
t h e  p e r i d  i n  which m y  new instruments are being in- 
stal ledj  A m.mber of the Instrument Sectlen a t  Chicago 
will V i s i t  here ametime during t h e  ooming month t c  5e- 
come familiar with s d  of o u r  heal th  instrument problems. 
and t o  cerrelate 'these preblams with t h e i r  instrument pro- 
ductien,  . 

http://GliG'.JP
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PROGRESS 

3, Instrument section A l l  Plufxm wure called inp serviced, and returneda 
An A.C. sprated  ion chamber llaiid counter p put inte  
ssrios in FI building with a raiyge f r o m  3.0 s/n to 
10 e/& Gmsiderable mintenam8 ,of hand co.anrters 
vias necesc3a-q dv.e La frsquent contamination of Z C P Q ~ ~ S ~  
The corist;;lrction of the  bzta and <;amma lauadry nanitor- 
iq. unit liss teen started and should be rsady for opw- 
a-klon ut t h e  iisw lauzdry next mentho 

(eunt.:) . 

The f a l l o v r 9 - 1 ~  l i s t  of  instrmsnts are in us6 or will 
shcrrtly ba h use's 

25 P13tes 
' 4 Zeutos (Similar t o  Plute but nore sensitive.) 
9 CR+ alpha hand counters 
1 Chicago alpha hand counter 
6 StOd alpha counters 
6 Ha1.licrriftsr Gal suraray rreters 

1. Porteble alpha survey meter (':i'ee:vee") 

I syloep ( " 

I 

.' 4 Victoresn Ghi. survey meters 

. 2 poppy (r:obils ~ l p h o  survey I I b e t s r )  

t' ) l! U 

4 L & 3 9 & d survey meters 
3 A.C. ion chamber hand counters 

- .  
. 36 Total hstrvinenfx3 

. '  
The fo l lwh; . ;  c to t i s t i c s  on rubhr glo*res are wortn 
not tag : 

8,943 sent i% laundry 
3,623 or 400S$ c lamad and returned 
4,415 OF 49.5$'t0~ contaminated for rema' 

905 or 10.2% were discarded duo to dc.mp 
There are a180 .1~724  slaves n o t  cmntea above, t o o  con=- 
taminated for reuser t h a t  vm-e washed 4,tiIxes as a test.' 
They then hac? t a  5e discarded b:scauoe t!iey could not ke 
wnshed clean of cantamkaticmO It cna be seen tinat 59,5$ 
cf the glove washing brings ne resuitso 

lThe new laundry a t  DP S i t e  is approximately ZC$ campleted, 
and carnpletioa by July 15 i a  possibleo 

' 
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JOB AND P!3RSONNEL PROGRESS 

c 0  Recerd seotioa To the dut ie s 'o f  the record section, as outlined in 
the progress report fer gayr 1945, has been added the 

Dunlap, Idendem resgonsibi l i tg  f o r  in i t iat ing ,  handling and c a n p i l i n g  
the  monthly health-safety report for a l l  rooma of the 
CN Division. The original  copy of this report is kept 
in the He 1- files, while the duplicate is sent t o  Dro 
€T?npel-o 

60 Miscellaneawi Tie second draft of the CM Health Handbook of Radio- 
active hter ia ls  has been completed and .it is expeatud 
that the final d r a f t  will be available f o r  p r i n f i a g  
during the cemiug mentho 

r- 
Monitoring and decontamination procedures were revised 
t o  encourage laboratory prsannel t o  assist in dscon-. 
tamination operatimsso 

, 
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JOB AXD PERSONNEL PROGRESS 

le East area building con- 
s t ruo t i an  ' 

Cremsr (C%-15) G o o d w b  
(CV-1) . Ve.1t-S Fa lker  
(CM-1) 

2e W e s t  area  bui lding con- . 

8 t r u c t i a n  

. .  . 

3,, Wet chemistry opera$ions 

Ab81 Bennett I Duff i e l d  J 

G a r r e t t .  Eeckerh  Hoch- 

aratzer, Longacre, 
Simons GI Thompson,, 
He Thornson, Tendrow, 
Nordeen 

W l t  n Idendon K e  l l e r  , 

More deta i led  repor t s  on this and other jobs are 
given in the  CM-13 weekly s ta tu8 reportao The east 
area buildings are e s s e n t i a l l y  oomplets and have been 
turned over to CM-15,, No f u r t h e r  r epor t s  on these 
building6 w i ' l l  be submitted by t h i s  groupo 

Beneficial  occupancy dates are s til 1 considerably be- 
hind schedule , hut the oonstruction cont rac tor  s t i l l  
insists the buildings w i l l  be completed by Ju ly  15. 
In June overa l l  constm.~otion advanced fram 615 t o  92% 
of t o t s 1  co=lpletionc Build-s 1 and G are now ready 
for occupatitm. 
remain on the si te  t o  i n s t a l l  t h e  proaess equipmanto 

~ l l  of t h e  equipment layouts and about 75% of the 
process piping drawings have been eompletsd by the 
archi tec ts .  
lu t ions  from Room 325 t o  Operations 20. 3 and 4 ere 
ins ta l led .  
s t a l l e d  f o r  any of the  w e t  chemistry operations due 
t o  delay i n  completion of the bui ld ingso  
of t h e  epparatus required is n m  on hsndo 
on mieoallaneous apparatus d e t a i l s  continues. 

I t  is planned t h a t  t h e  contractor  w i l l  

~ l l  of t h e  lines whioh a m  t o  orrry IO- 

To date  na process npparatus hns been in- 

A l m o s t  a11 
Design work 

4- Reduo t ion  operat ions Building 4, which houses these  operations. is now 
p a r t l y  ready for occupalloyo The greater. part of t he  

' Eaksr (CX-8),. Baker necessary equipment is now on hand0 
(C22-5)~ E R F  (CK-8)' 

5, Fe ta l lu rg ica l  operatione Final design work tm these operationi is progressing 
rapidly. 
building 5 has n o t  yet h e n  giveno 

ii d e f i n i t e  beneficial occupanoy date for 
. Kolodney,-Kayass Car- 

lucc i o  

6 0 .  h r n i t u r e  design and Nineteen car6 of f u r n i t u r e  heva been s h i p p d .  This 
procurement completes the order. Seventeen cars hCrw ariivsd. 

I 

Sherrer  

7, Procuremnt snd re- About lo00 items have been orderedo Seventy par  cent  . 

of these  are n m  on hand4 ce iving 

Nelson, *it0 

.. . 



. 
30 

40 

60 

80 

90 

- 20 - 
_c . 

.- .. .I 

GRWP CM-14 XOKTHLY REPOiZF -0 Go Friedlander,  Group Leader -e Ju ly  1, 1945 -. - ". 
JOB AfJD PERSOIVNQL PROGRESS 

lTydroxide - oxalate 
process dsvelopnsbnt; 

Since the  f luor ide  scavenging s t e p  introduced last 
mosth proved very sa t i s f ao to ry ,  t he re  hhs been no 
further work on process deveiopment, 
nrsthods for  Ba-recmery from oxalate  f i l t r a t e s  are 

Investigat 'lon of' exchange and absorption lnathods has 
been resumed with r e s u l t s  t o o  Inconclusive t o  be re- 

Improved 
Friedlander,  R i m ,  
Spenrre . under invest/-txtione 

Exchange nkthode 

R io6 ported o 

RaLa operations 

Bluestein, Bonner, 
Friedlander Gross , 
knobel och, Leventhai, : XcCann,, Rice, Skinner 
Spbnce, S t e  inhardt  
(A-G), Zeltmann 

Shipment 3 was reoeived Eay 31 and combined with the  ' 

reminder of shipnent 8, 
ed four tiroes, giving s q l e s  of 900, 830, 600, and 390 
curiesa 
9%. 92%. 91%. 

Shipment 10 ar r ived  June 18- 
received from the new separat ion p lan t  a t  S i t e  X, which 
uses M all-creta1 s $ t m  and therefore  a somewhat modi- 
f ied chemical procedure for t h e  prepirat ion of 
Considerable d i f f i c u l t y  was encountered with t h i s  sourie, 
diie t o  t h e  presence of impurit ies whose exact nature is 
as y e t  unknomn, but rihich,caused the so lu t ion  of the  
sample to be s t rongly  bufferedi  x i thou t  adding &duly 
l a rge  quan t i t i e s  of- ac id  it is not possible t o  reduce 
the pH below 5 and consequently t h e  absorption of a c t i v e '  
material on the walls is r a t h e r  seriouso Steps are now . 

be- taken a t  Site X t o  prevent the presence of s imi la r  . 

impurit ies in fu tu re  shipmsnts, 

This combined suurce was milk- 

The4 corresponding separat ion y i e lds  w e r e  71$, 

It is t he  f irst  shipment 

Three milkings have been ca r r i ed  oqt on shipment 10, 
giving 8ources of li30, 740, and 410 curie8,  t h e  oorrea-. 
pondkg yield6 being 89, 93, 78%- The last of these 
sources was used in the  first experhent with P levitat- 
ed sphere. 

A number of small Ba-La 8ources were prepared for E.& 

Apparatus modif i- A new set-up for measuring sources has bscn designed in 
cation8 oo-operation with members of group G-6 end oonstruction 

is a h o a t  aomplete- The apperatus oosrsi8ts of an ioni- 
za t ion  chtkber of the type used by G-6 for the RQ&B 
measurements, a DC amplifier and galvanometero 

Leventhal 

' W i o c h e m i c a l  s tud ie s  The (3 -decay rates of earth samples taken after thee  
recant %La shots  hew been follawad for severa& weeks; 

than 0.257?, Oi15$, m d  00155 of the t o t a l  barium was 
Bonner the results ipdioute that in these t h ree  cases no nuwe 



. .  

JOB AND PERSONNEL 

9. (oont,) 

PROGFBSS 

osrrisd into the final’ tlource. 

Radiochenioal analyses for Sr, Cb and Zr were carried 
out on a sample of rrhipnent 9. 
lass than 2% of the @-activity and lese  than 0.3% of 
the &-activity of the eamplu wao due t o  Sr. Since 
the sample was taken after a milking had already been 
carried ouk, these results are not too  significant. 

No Cb or Zr was found; 

Annlys~6 Of ihiprrxmt 10 Oire in FrOgFQSS. 
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r JOB ATID PSRSOPJEL PROGRESS 

1. Assay of f o i l s  and 
poloni'm ahipenta 

A large number of routine alpha counts were preformed with 
the long dmul t ip l i er  aad neutron asaays performed with 
the proportional BF, oounter. Zany o f  the neutron counts 

Foster, Uastin, viere msde of urchin parts and assemblies. 
Redman, Roberts 

I '  A short demultiplier wios .pat into operatior- for measuring 
f o i l s  with a maxinun o f  20  mc<, 
useful f o r  counting evaporation 'asss;. plates made from 
alkaline solutions. 

Thi8 instrument i 3  very 

Garma ray neasureinents were made by means of a Geiger- 
Muellor countor on elovan foils whioh had been assayed 
by the calorimetric method. 
the two methods poss better than 5-10%. 

' l y  oontained a gemn?a active oontaminent. There is aome 
evidenoe that a i s  oontaminent followed the Po upon 
vacum d i s t i l l a t i o n .  'The Geiger oounter proved extremely 
useful for rapid assays of urchin parts during preparation. 
and assembly of ia i t ia tors ,  

'Far most foilo agreement of 
Two f o i l s  apparent- 

6 
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7 ,  Calorimetry 

Bsemr, Coldblat t  

Sixkeen s.mnples wwre assayed bg the celorimtrio mtnod. 
Eight of *he samples m r e  unopened ?,lomanto f o i l s .  
agreemnt between' the walua quoted by lonssrnto ana t h i t  ' 

fo -ad  by us l e  better than O o s  for seven of Wiese, For 
%ha eightln f o i l  o w  value ie 2% greater tlzan th0 Xcnwanto 
value. 

The 

_. . .  
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10, Inat~unsnts for DP S i t e  
East Area 

. . . . .  . . .  . .  

Micro -srnalya is 

Moultone Johrie 

. -  

. . . .  . . .  
. . . .  . . . .  . .  
. .  

As nuntionad i n  sect ioa  1, Geiger munter masursmmts 
of tiins GamL* r a p  from Po are being employed as 8 rapido 
routine ~ s a a y  method, The mthod' is  in p:iero1 accurate 
, to f S-l@, 

. .  

. .  

. . .  

. . .  . .  ... . .  

A new micro torsion balsrme has been conatruoted. Thie 
brlsnce, he8 
f ibere  are silvar coated and are attached by mefano of 
scii't solderJ 
after assembly to rezldcr it oonducting. This balznce 
hao a capacity of 250 rnflligrms, sensitivity 0.1 inicro- 
gramo %e buayanay effects are 80 balanced that the zero 
poirit is nearly the same ia VILOUO as ,in air. 

' 

p o i t ~ t . i s  .not constant a t  present. 
. constant after thorough outgaesing in vacuo, 

=. oeppsr plated dural beam,', The quartz 

The antira bedm ocaa sputtored with ohromium 

The zero 
It  is  expected t o  be 

-7 
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PROGRESS 

2 0  Recovery from fsbrica- 
tlen residues 

Berm 0 B r h i z i g  I 
Cannol ly, Davis , 
Gardon, Farmen, , 

K e  lchner Eenkar , rz 
?;"ichere, together  
w i t h  part-time 
services of Lmg 
apd Numeref from 
CM-9 

3, Recovery from miscel- 
laneoua residue8 

C&ol  ly Cordon , 
. Harnwo Kelchnors 

Menker , Wichers 

40 Reprocessing of 25 
metal 

Ferea, Browning, 
Connollys Davie 

Kelchner, b n k e r ,  
Xiohers . together  
with part-time 
serv ices  of Lane 
and Xumeraf from 
CM-9 

Gordon. Harmon, 

5. Conversion of purif ied 
oxide t o  anh:drous 
f luer ids  

::'9lsh. Lasovick, 
Goldsmithr Wade11 . 
Eradskiaw , :'Ti 1 kins  ea 

Operat im was resumer3 after cemplstian of jeb 40 
Some d i f f i c u l t y  WRS s x ~ ~ ~ i e n c e d  'beasruse of s k r  . 
t empemtures  but is graiiudily being overconen Ee- 
cau68 .of t he  large baok-lag si' work r e s u l t i n g  frpsn 
t h e  reprocessing of nserly a l l  25 mttll OIL the s i te  
t h i s  job w i l l  operate 0x1 a 2-shif t  basis feu 6erm 
timi, 

Abwt 10 kg of residues from cube and ring fabr ica t ion  
were handled in 'part cmcur ren t ly  with job 40 h r i q  . 

t h e  period or' .24-)?ro sparation these residues were prQo 
cesssd ' is i  e l i g h t l y  less tlim three daya f o r  any given 
l e t  with a hold-up of about .5 peroentU The process f e r  
both s k u l l s  and turniags was i i n i t i o n ,  s o l u t i m  in 
nitrio actid, .mchanica l  separat ien from gress impurities ,, 
evapemtim t o  e. s o l u t i m  about 3 melar in UO,(h'O,),. . 

and about 0.5 IV i n  HNO,, ext rac t ibn  with ether frem a ' 

so lu t im sa tura ted  w i t h  TJHalVhp prec ip i t a t ion  as uranyl 
Oxalate, ignitiera t e  U,O8, cmvzrsicn t o  UFIo 

Some work wa6 done on various lean residua6 accumulated 
during periods of pressure on $As 2 and 40 

Ab?ut 38.5 kg ~f 25 =tal i n  the fsrm ef 112a cubes and 
112 x 1/2 x 1" blocks was reprocessed. 
was the 
.the netal was not ign i ted  t o  a i d e  p r i o r  t o  so lu t ion  
in n i t r i c  acido . The work was done OB a 3-shift basis 
a t  the rate of about 4 kp; per day, and elapsed t i m e  fer 
any l e t  ( Earlier experience had 
s h a m  that the prooedure resu l ted  in s a t i s f a c t o r y  pUri- 
ficatim, herice neither the oxide nor, the f luo r ide  was 
submitted fo r '  ana lys i s ,  
f r a m  .this f luo r ide  see CM-8. job 170 

The procedure 
a8 t n a t  described under jeb 2 except that 

500 g) abaut  3 dayso 

For the pur i fy  of metal reduced 

A b c w t  4&.5 kg of 25 in the form of .oxide produced in 
jeba 2 and 4 were converted t o  the a n h y d r a s  f luer ide ,  
For 0: peried of about 2 week6 operation was on a 3-shift 
bas is 
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JOB AND PERSOIIIL PROGRESS 
1 7 -  Purification of s p e c i a l  The usual. small quentitiee of' q u e r t z - d i s t i l l e d  wcter, ' 

reagents n i t r i c  ccM and hydrochleric o c i d  w e r e  prepared. 

Brawnin& ' 

I 

a .  b 

! 
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1. rnlth'-- sapety 

L l t t l s ,  Isonnrd 
. Pophag,Maxkn,bofns, 

. . . . ... . .  . .. . . 

?he amber o f  rooam w i t h  ooclrrts o i . ~ O o  or m o r e  'remaining 
at  thd end of eeQh day was a*& 6$ o f  a l l  roamm sampled. 
This ffgure i e  robmhat b r  than for the monthis of 

. 

April aad May. Almost all  of  these' room had 00unt8 . 
less than SOOO'whiah entitled tho acroupnts (Mer the 
Reslth-Safety rules) t o  prohfbit deooatambatioa. An 
average of 15 high aount loaatioas Prere deoontaminatsd 
daily. in an awrage time of 30 minutese -6e figures 
compare w i t h  1 5  and 35 m i a u f g s  for m y  and 7 mid SO 
minutee for April.  the^ highest average nose oount per 
day for the month was 198. 9@ of iAe averages ware 
below 25, The highest nose counk was 604- 

. .  

average ~f 20 respirators and 15 pairs ofg loves  
9~cm deoontamhted daily- Weekly o b o b  were made on 
the degree of contamination in the face pieces o f - a l l  
reepirators in useo 4 method for decontaminating hands 
whioh has given exaelleat; experimantal results has been 
mede available t o  the laboratory personnele A had 
oomter which.-is yet somewhat exprimentel ha6 been 
installed in the.msnas wash roam, 

A complete santhly report oo&ring e l l  acf iv i t ies  of 
the &tilth-Safety groui, ie obtainable- irr the library. 

Additional small and medim size C% firo extinguishers 
bave been reoeived from Firs Chief  Brookso Some of 
these have been plaoed in the baok ends of laboratories 
In whloh fires are probrrbls. Tha remainder are being 
held in the janitors room to bs used as replacemants 
for exh;awted extinguisherr, ldaroury vapor b s t s  -re 
performed i n  D-118, D-136, and R-4. Results from a l l  
t e s t s  were negativo, 

2- Goxm-al safety 

Building D CammiGtee 
(ma, Lipkin 

(C-S), Popham,, Dunlap 

*he foot operated vrrlves have not 
yet a r r l v e o d o  

lb regular monthly meeting of the Building "Dn Safety. 
Caninittee waa held on Jme 27th. 
tbt plans for zkw additions and buildings should be 
subdtted to it for oonsideration fi.m a hsa3th and 
safety standpoint 

Data *om colleation depots indicate that the quantity 
of dust in  the laboratory has rsmafned oaustant durii?g 
June although the ash uontsnt has risen a tead i ly  to 

Gettens (C- 3, Rill about 4M. Additional dust 6olleeting stations are . 

Tlrs Camnittee eu!Jpstb 

30 Light kxtamlnation 
oontrol 

being installed beneath inaPming air.;.+til6tors and in 
,. ._ 

. .  . -  . 



(oont.) 0 t h  buildbgs. A antrolled experiment waa oonduoted 
In an effort t o  determine the s f fea t  of dus t  'omtamha- 
tion on oopper electrodes used In speotrorcopio aaalysea. 
The evidsnue Indicates air borne oontamination on the 
electrodes produoes no undesirable effects.. 

Preliminary expriments in rrhioh IO mn diameter vials 
ooataining 1 m l  of d i lu t e  hydroahlorlo aold wewe ex- 
posed t o  the air for different time intervals, indicated 
that Ca, Ig, and Na oontamtnation from air bo- somo9a 
vias sli&e0 Othsr experiments of t h i s  nature are d e r  
my. 
kind of floor sweepings in Building "D" and of the d i r t  
carried by oanva8 shoo aovers. Tho m e p i n g s  were of . 

re la t ive ly  amall quaatity and consisted largely of 
tobacco, glass, matohea, and other extraneous materials. 
Very inmll quantities of d i r t  and m e t a l  shavings orere 
found on the ahoe coverso- It was 3'0- that  the rots t -  
ing brushes of the floor polishing machins abrade the 
surface of the omposition flooring and contribute t o  
the air brae dust. 
tamination haa been traced t o  this s o ~ c o o  It has been 
oaloulated that; 0,5 .ng per eq. ft. of. eodium in soup 
(most of which is removed Ln the follow-up dry moppi'ng) 
and 0.1 t o  0.2 mg per sq. ft. of evaporated tap water 
reaidues are depositad on the floors dai lyb  
salt8 are not oonsidered t o  be of auffioient quantity 
t o  caw0 any analytical diffioultiee, 
toweling and Kleenex oontinuar to be a fairly high 
ompollent of laboratory dust . 

Somn data has been colleoted on the'anount end 

. 

So far no serioua analytical OOA- 

These 

Lint from 

4. Library researah 

Steinhardt , Christian, 
Fei t ,  OOBrien 

Fokty-five l ibrary wports were submitted during the 
past month, and eighteen reports are i n  progress0 In 
addition, nineteeE current periodical reports ware 
s u h i t t e d ,  of which nine required further aotioa. The 
oomplete polonim file was turned over to Group C 4  on 
permanent loano Conpletion of tho thoriim and lan- ._ 

t b \ n  P i l e i  has been ttmporarily postponed, 
l a t ion  of Qmelin'e Uranium! w i l l  be atar tod ' in  the near 
future, Copies of th i s  translation dll be distributed 
t o  a l l  interosted g F O q S a  

The trans- 

5. Standard solutiona Six standard solutions of O&g accuracy and 28 of less 
than 0 . 8  aocuraoy were made for various goups of the 
division, A large quantity of uranyl sulfate was re- 
o m r e d  from about 7 gallons of saturated solution. 

Pappalardo, Silver 



5. - ( i o r r t a )  

60 Teobaioiena pool During %e month of Jams the %oh Pool ha8 handled 
Bpprodmately o m  thoueand requests for apscial services 
Prom btlildlnga D, U, V, Q and E .  'Pbeae somiaes inalude 

Olctioles a ke ohtmical shelves in 9') Building ham bean 
hpt sfoolwdo Large quantltlea of glaasrrare were' ool- 
lected, washed end returned to the laboratories of  the 
division. 
8 0 ~ 8  outside of th Chemistry Division. 

mrty pieces of speoial apparatus and "g&~d@ts" have 

o w  odd repair Jobs ham been completed in Bnildings 
"D" and "If'. An effort has been made t o  olean up the 
shop end heep it olean- The coopera3ion of tha labra- 
tory roil1 be needed if it is to remin clean and in good 
order 

Bolniok and assls- 
taatrr the deliver of ohemioals, equipment,, and misoellansow 

Some feu epeeis1 servicoa were dona for per- 
_- 

7 .  Unoontminated machine 
S h P  . Men aonstruoted during fhs month. In addition, n-r- 

DiOiaoomo and Lutt  
. 

8. Co-ordinstion of  outsids The systcmr of oontrolled priorities on outside servicos 
t o  assure mrk being done in the order of ita impor- 
tmoe t o  divioian a c t l d t i s 6  continuos. About 150 job 
ordors have been isswd during the month. A t  present 
the eleotrloians and cabinet shop are a b u t  3 wwkn 
bghind ourrent orders while *e carpenters and plmbers 
are substantially aurreut. Safety glass hoods have 
been installed for e. Potrats in D-144 and D-146. 

. Additional hoods are being constructed. The 3 hutmmt 
oombinatfoa cmprisiag oaunting rooma and a counter 
repair shop rill probably be ready for oooupanoy by 
July.10t;h. 
huhent oombimtion whiuh will be used for certain 
grinding operations, decontaminating serviw, and 
lamdry service. It is axpe&ed that they arl l l  ba 
ready for oouupanoy by July 5th. A grata% deal of time 
has been spslrt t h i s  month preparing oonstruction and 
equiprebnt plans for the new "D" Building additioa. Ths 
proouremerrt, design, and construction of furniturw have 
received an enormous amount of attention. Conetruction 
work on the 'D" Building addition hss been undermy 
for 10 days and is m o d n g  along quite rapidly. 

servicee 

Progrssa hipa been extremely s l o w  on the 4 

J - 
-_  
\ 

; '. 
_ .  

> 

. .. 

.- . . .  .-. 
. .. . _. 



A sunmy of fhe air f l o w  into eaah room of "D". b.uilding 
wabmade aadl oompared-against lhe ene;inesrws plaqned 

. flow. Guided by t h i a  Information;: ths dietribukion of 
alr m a  ntadJusted. 
oleaned thorougbly on June 26th. An extremely small 
amount of dust ras found in the ducts and only a l l t t l a  
on the louvres. 

A regular monthly report oowring the status and 
olasaification of division personnel and homing statis-. . 

- -. - 8. (oont,) 

The air d w t  abd &me8 were 

. 9. H i 8 C 8 l h I O O ~  
- 

t i a s  has beon aubalttadm ' 

.- 

.._ 

In sm~sry: h b e r s  of division -- 229 ' 

Breakdown of personnel by status 

.- Apartmsnts oocupled - 0 .  61 . 

-- 6s Married men 
W i v l e S  -- 17 
Sing10 men . . -- 41 
Single women 

II 90 SED 
. WAC -- 14 -- 2 

3: -I 

Army (not SED) 

r 
\ 

.. . 

- .  
.. .... .. . - ---- 
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l a  Reparation of bm0n 
films- 

Russell # Hodges 

2. w3 
-Bussell, Lloyd 

S. Radon plant 
R u a s s l l ,  Lloyd 

PRmREss 
Brass ami steel oyliders hem been ooated internal ly  
with B films by heating oylinders uontaining diborano. 
Films fn brass appeared edbren t  and fairly uniform et . 

a density of 15-20 micrograms per ca2. . 

Chambers f i l l ed  with syntbt io  BFg for groups of Dodaon, 
Sese and Wilaono . 

Testing vas- system in progress. 

4. Uraaiun, 49 and Pa 19 uranirm! oxide and 10 49 oxide-foils were prepared -3y 
f o i l s  e l e ~ t r o d e p o s i t i o n ~  Small amounts of Pa have been eleo- 

trodepoeited on copper by the msthod of Stoughtono 
Cathodia deposition of Pt i n  the lat ter process appears 
troublesome ,, and is being investigated. 

- 

Miller, Potter - 

5. UranTua purifioation 

. Nevenzel, Hershey 

Double ether extract ion folloued by praoipitation of 
acetoneaulfate  complex, and ignit ion of t h i s  complox 
seam a sat isfactory purification for samples fo r  lsoto- 
pic  assayo 
omplsx has been further studied. 

The solubi l i ty  of the amtone sulfate 

Various agents for preoipltating uraniun f’rom organio 
ao~vents are being studied. 

6 .  Water Boiler chemistry Amilysis of samples of soup withdrswn from the boi ler  
indicated aontaolioation by oorroeion after s i x  w e b  
was unimportant, and probably therefore tha t  corrosion Friedlander, Helmhola, 

Wet kino of tha boiler was not serious. 
I 

./ 
-. . 

’ .  
. . .  . .  
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- JOB AND PERSONNEL 

7. (cont2) 

8 .  Eieutron measuromeats 

Goldblatt, Zeltmann 

9, Eleotronioe 
Sturgess 

10. Protoaotiniun ohomistry 

Russell., Oodson 

PROGRESS 

The permanganafa system 5s baing oparated at 6 d e t e c t i n g  
effioienoy of 967$a Various 49 metal buttons, about 1 
gram eooh, have hen  aseayedo 
gram ranged Prom 0 to  about 400 a/g wlth plus or minus 
about 50 in eaoh case. 

Tho pmtron emission per 

huZ;ron srnisaion from a number of Po f o i l s  propared by 
bnscurto ha6 been f o m d  t o  range from about 300-700' 
n/ourie-seo 

Haintenance and repair. 'A large BF3 chamber has been . 

aesembled 

Baterial purified partially from decay- products and 
Zr, and foils prepared for Manley. 
serious chemical d i f f  i cu l t i ea  eaoouutered are under 
invest  igat iono 

Nmerous quite 

110 Radio-Lanthauun A prooeduro for separating 100 curies of from - BaC12 h e  beon worked out.  The separation of La from 
Belmholt, Friedlander, 100 time its mass of Ba is nearly qusntitative d e n  
mtkfns . the phosphate 16 p r e c i p i t a b d  from an acid phosphate 

buffer solution of pH about 2.0. 
carrying out the separation 3y romte control has been 
designed; an experimntal model h e  beon oomtructed 
and is under t e s t ,  
of the Is it3 97-98$, the net reoovery on the filter 
about 9% when ths opbrations are carried out by remote 
aontrol. . 

An apparatus for 

The oompletemse of precipitation 



c 





' mudarfitely acid s o l u t i m  of tho uikrute by dissolving sither the: inetal 

as well l i s  P first atop of pupifioation &from im]?wri'cfcn in %he solutions, 

place of a 8uffioien.i; anount of onri~had Lwaaium t o  start Q o h i n  rrsaotfoan 

Ths. laboratory qacm was divided fnto I L F ~ S  designated as "spa06 ~ ~ , i . 3 . 6 ' ' ~ ~  



. _. . . .- 

J3rlmmeyer f'lasks, 

of bead-filled oolunns, about 59 om Mgh, whioh were equipped d t h  stog- 

These f lasks  ivero f i t t e d  with spray traps in #e fora 



. ,  

...*; ... 

wei$~ts of ~iut;aP l e f t  undissolrod, The ~imoniu1~ hydrsxide m s  d i l u t e d  w i t h  

ducting this operation before transfarring .the solution ?rem t h s  dissolvine 

f lask  -mevsn'crd possible losses and fmi1itL;ted t h e  r&issolving of lumps 

of pracipitata which collected on %he mlh'o 

. .  

Thu partially nautraliasd solution was siphoned frm *a dissolvins 

l h e k  i ~ k o  Q 3-li.i;or brmker, wiih Lao effort to s e p r n t e  the Liquid fr&: ths 

rooiduc OS silicc which it; always contained, Since the dissolTiag f la sks  



I .  

door was rmovedu l'hs following loscr ipt ion of the apparat.ue refers to the 

&-awing s h m  in Figc 2 ,  

The extractor pot (A) holds  the trharge sdi.ation, and 'is 

the vessccl in which tho a c h n l  oxtraoklon ocaura.. Di-ethyl ethos admitted 

to a point near the bottcnn of the pot through tube (B), i o  dirso%sd betwoan 

the bl8des of a glass stirrer in order tu ensure good nixing= The t o t a l  

voluss of the aqueous phase is regulated in suoh a ray that the  interface 

bsh-em t h e  ather and squeous lasers is at point (C) or below, 

vides an sther laver eight om or more deep, t o  p a r d t  good p k 8 e  separation 

before the ether solution of uranyl nitrate ooezflows 

through sids-arm ( D ) o  

!?his prw- 

nt@ .the boiler (E) 

The boiler i 5  heated by _pesage of steam .through a brass 

. jaokat (F) which i s  sealed t o  the ~ k s s  boilar tche by means of a neqpmm 

!;askat, 

added t o  tho boiler ( E )  diftar removing the sap(G)., 

'ins uranyl nitrate lift bethind whori Lhs ethsr flashes f '~m its hat e u r h o a  

and' the boflcr walls as the senor eoht ion  runs into t h e  boi ler ,  

Before begin-airg the extraotioa, B O  os of d i s t i l l e d  water i e  

The m&ar dieoolvee 





my- 

pot above the ether layer, since the uranyl nitrate  i s  inclined t o  orcmp, 

Extraction is continued u n t i l  t h e  ether layer i n  tho sxtrac- 

The time required :'or t h i s ,  from two t o  three tor pot beoames oo10r1e8sm 

hours, i e  determined .raainly by the rate at whish et'ner flows throu&\ the 

system, 

by the rate at; which the ether c8cn ba boiled, 

This rata is estigatod to be 80 t o  100 ml per minute and i a  limited 

Under the oonditions of 

operationr 

is drairred 

unt i l  most 

about 2 Q of uraniun ronalns unextracrted, 

Tihen exl;rarction is considered coaplete, the nitrict aoid  solution 

from the acidffier pot, water is added t o  %ha charge solutron 

of the 0.ther layer i s  driven into the boiler, and the ether a l l  

boilad i n t o  the aoidifier pot, 

a c t r a o t i  on , 

Here 5 t  is stored for use in tha nts t  

The strippe8.oharg.a solution ie siphoned outo and both it land 

the nitrio aaid solution f'rom the eoidifiar pot -6 saved t o  be worked up 

latero The exl;rlf:L, oontaining the purified uranium. is Siphoned from 

the boi ler  into the 3-liter Erlmnoyer flask in whioh the next aperation 

is to be a r r i e d  o u t ~  

. -  

The mall amount of uranium remining in tho stripped 

uharge salution i o  recovered, either by preoipitstion with ammonium hydrex5dor 

or by more exhaustive extraotian, 

. .  

: 00 Prsoipitation of the -late. 

The solution rasul4Ang fram the other oxtraction, about 

l500 ml in volume, was usually about normal w i t h  raspact to n i t r i a  raeid, 

Aoi0itiss up t o  at least  3 N did  not affect adversely the pradpitation 

of the oxalate. The flask conteintng the solution 3aa heated i n  Q boiling- 



i' 

The: solution ma stirsad msohenioaIly t o  hasten the heating,, 

solution was heated t o  the temperature d ' t h e  bath, about 600 nl ef' a 

hot solution oontaining 285 g of oxal ic  acid was added, If the waight.sf 

l#%cm the 

urmium in the lot vms substantially loss t h m  500 8 ,  a proportionately 

araller mount of oxalio h d d  was used, 

iTediatcly,  was digested in the solution for 30 minutes, 

oontinuod during this period and f o r  45 rnlnates langm. while the mixture 

was -Led t o  room tenperature, T h i s  was done by replacing the hot water 

in the bath. witla cold water at intervals of 15 m i r m t e s ,  

The preoipitste, whioh fomed 
I 
Stirring was 

Tho salt was separated from the  solueion by filtration 

through paper in an 8-inoh Buohnor funnel suppcrted on a 4-liter Pyrox 

suation flask, -4 minimum amount of water was usad to transfer the salt, 

A f t =  the salt was transferred and washed with a small additional amount 

of r Y s t e r ,  it was tamped w i t n  a large porcelain pestle and than drained by 

motion for 30 m i n u t e s  

as a whole t o  a poroelain dish.  

The welldrained o6ke wa8 transferred substantially 

Here it mas brokenup for transfer t e  the 

platiau?n dish  in whiczh it wag t o  be ignited. Small amounts of salt adhering 

t o  the funnel and ot'ncr apparatus were rinsed iuto the mother liqusr, whicrh 

was transferred to or 4diter beaker for recoverya Tha solution mas ovaparated 

t o  ernall volume and treated (in a f la sk  oonnsstod wieh a sprsry trap) n!<th 

enough eodium bromate to destroy the, oxalio ac id  and *o convert oxalate to 

the nitrate. 

oreaae ia the evolution of gas. 

dinscoiated on further evapratfon, 

The end point of.' % h i s  resotion wa8 indicat3.d b37 w nmrkod de- 

Any exoess af broanio aaid ~~pon~mneously 

The final residue therefore aon-tainod 

sly s o d i w  and uranyl uitrrrt;ss ard nitric acid. The residua firon each 



... I 

preoipftatim oontained about 25 g of uranium, Sovs&al suoh residues mre 

combined for reextraction with ether ., 

A6 the oxalate was transferred t o  the platinum dish,  whioh 

-8 a pan 4" x 8" x 3", 5% was pressed into a fa ir ly  smooth layer, oovcrinf5 

the bottom .to a depth of about three quarters of an inoh, To deoompose the 

salt, the pan was heated i n  a horirontally @aced tubular furnace r i d e  by 

winding resistance wire on a Vycor oylinder 6": in  diameter and about 13": 

leng, oloead at one end, The rosistanoe winding was plastered over with 

alundum oament and the whole embedded in fire briok m o l o s s d  in a shee%metd 

caseo This type of furnace m6 used t o  faoilitate reoovory of any uBteria1 

whicrh might escape fron tho platinum pan during ens igclt ion,  Adtually the 

salt decromposed smoothly, with no evidence of dusting, if the tmparrature 

of the  furnace was raised rather rapidlyc 

for the deoomposition of the oxalate, .from the t i m o  t h e  still damp salt was 

Not quite 3 hours was allowed 

. . .  . 

introduced into t h e  furnace at. room temperature u n t i l  the furnaoe reaohed 

about 60OoC0 In earlier work, when the sa l t  was heated more slowly, so that 

all l iqaid evaporated and t h e  salt was presumably dehydrated before it begen 

t o  deooaposa, there W ~ L B  sometimes a sli*t loss of material from the pan. 

FW tho final isnition to U308# the platinum dish -8 transfermi 

from the Vycor pot furnace t o  an aloctrisallz heated muffle f'uraaoa in whioh 

the tmpereture reached 1000°C in about an hour and a half' and there maintained 



I 

For oonversion t o  the fluoride the w i d e  was trunaferred from.ther 

large platinum dish' t o  smaller platinum vesselso This transfer w e 8  made in 

a dry box, 

with a haraisphsricsl depression pcrforrtsd with a number of 5/64' holes, The 

sxida vas faroed through this cxarse sieve by the grinding action of a niokel 

pes t l e ,  d ireot ly  into  saniaylindrioal basts 7" long and 2" wide. 

acrocmmodsted an entire lot af U308. oontaininz 500 g sf uranium. 

The larba dish was emptied into a oircttlar nirrkel tray provided 

Two suoh boats 

The boats were 

provided with "canopies'' of platinum f o i l  t o  keep any partiales of  foreign 

matter from palling i n t o  thm d u r l q  the conversion of  oxide t o  fluoride. 

, 

The apparatus used for the oonversion i s  ehollrnz i n  the photograph 

(Fig, 3) and the flow diagram ( f iga  4) .  The photozraph shown i n  Fig. 5 

shows the oontrol paael. 

1/4" w a l l  thickness heated by a tubular fhrrmoe,, 

~ l a s  olosed except for a comeation t o  a 918" met& I-.:? c f.;~.:-.?i.~$ :?:.ici: s-' 4:e gaaea 

The reactor w.6 a section of 3" nlokal tubing ef 

One end of the reaetor 

used in the reaction wore admitted. 

boatsp each set io  an outer niokcrl boat t o  prevent abrasion of the platinumo 

were inserted, was alosed by a h8avy steel d i m ,  ,This disc  

w i t h  b o l t s  whioh olamped together lugs attached t o  it and t o  t h e  end of the  

The other end, through whioh the platinum 

was held in plsee 

reactor tubs. 

shaped ridgee whioh sealed the reactor by pressing i n t s  a cropper gasket, 

The opposing rams of the disc and of the roaotor tubs.had V- 

At 

the top of the seaotec, mar the open cmd, wos a tubular outlet fer s p a t  

gasee, 

HF was oarriad ofi' by a stream ai' water, and the, hydrogen was vented t o  the 

The gesee were) aonductcsd into a 8orubbhg tower, so arrmged t h a t  the 

outside eir:, 

A ahrmel-ahne1 thsrmououpls bmead to the outside of t h e  ret- 

actor  asrve?d for taperatwe rceasurm..cpntB Approximate cwrsoti 308 lof about 



-8 oontrolled by aoxlnectincf the heating rlmieni: and 

"potenti otrol" 

#hen the loaded boats were plaocd i n  $Re 

the therrmocouple t o  a 

reactor the internal 

tenparatura m s  raised t o  about 675OC and hydrosen was passed a t  the rate 

of 2 l i t e r s  per minute f o r  o m -  and-one-hair hourso 

90 t o  92 o/o of the oxide was roducted t o  UOze 

half hours hydx3gen fluoride was added ts the gas stream at the rate sf 

about 80 &:ram per hour. 

During this period 

During t h e  next one-and-onor 

The ;as was supplied f"rm Q eylinder' o f  liquefied 

€IF and its rate aontrollod by a fixed orifhe,  

lowered about 6OoC and the hydrogen flow reduoed t o  1 l i t e r  per minute, 

Then the tmpamture mas 

These aonditiane were maintained for 4 hours, after whioh for 7 hours, the 

tesperaturs was kept a t  about 675% and the hydrogen flow lysl8 at the rate 

of' 500 llil per minute. 

eatisfkotory aonversion t o  UF4 in the t i m e  sllottd to this step i n  t he  

proaess. 

omposition of the gas nixtura, then t o  lC;O% in hydrsgsle alone, after whioh 

the recrotor was opened and the oooling conpletsd i n  airo 

oonvers i~n  t o  UF4 ma8 oheoked by the crhn;,e in weight of the loaded boats. 

This sohedulo ndts found to give in m o r t  instanoes 

The fluoride =as ooolad t o  about 360% without OhangitX the 

. 

Cetupletonese eP 
' 

If canversion was inmznplote (below 98 o/a)¶ ti0 beate rare rsfwnnd ts the 

reaotor for further treatmento Normally the degree of oonvoraioa was over 99 'gb 

When the operation wae omplatad Wla fluorid8 m e  bott.lod in an apparatus 

similar t o  that desoribed for the transfer of tho oxidra t o  the boats. 

3, Tr-eahent of -%brioation Residues, 

a, Ganoral Scheme, 

The snd.erl3dng idea in tho trwttnent o f  residua was wnenavsr 



these solutiofis with other, Ether oxtroctio:: thus served as a mans of' 

tieparatins the uranium from g o s s  impurities, whether i n  solution w in 

suspension, In some instanoes the separation from eusperided matter 1w5 

not wholly satisfactory beoause of: brnulsifioation and carry-over into  We 

ether phaseo 

more eoonomical of tine to re-extraot the produot oooasionally than regularly 

t o  filter 'or cefitrifugo the original solution, After extrectiou, solutions 

of  uranium raoovered froq residues were treatec! exaotly like the solutione 

of the reprooess,ed metal, Prsoipitation of the axalate ompleted the pur? 

This ooourred infrequsntly enoughr howeverI 60 that  it was 

ifioatfon,. This t r ea tnen t  was found very effective in separating uranium from 

most elements in solution except thorium and t h e  rare eaths, whioh were not 

enowntered i n  the residuesD 

, 

The adaquaoy of the sohame sf purif'ioation w.n be Judsed f r o m  the 

following spaotrographic analyses of sa;nplse oi 508 representing material 

reoovered from adsoellanoous residues similar t o  these harain de8oribsd and 

purifisd'by the samu methods at an tmrlier date. 

haeriml values are expressed i n  parts par d l l i o n ,  

For Li the 'limit of sensitivity vm8 1 pm. fer Ea @,Os, and for P 60, 

aignifise. "net deteated8 

b, Rsomory fioa Turnings, 

Tho lathe turnings w e r e ,  of courser heavily coatainlnated 

with t h e  miter-soluble cutting o i l  used as aoolnnt. They also were mixed 

w i a  variable amounts of steel tiirnlngs o u t  f k ~ m  the J i g  is which the casting 



start the oxidation of t h e  uranium, ' A t  the final ignition temperature sf 

SSO%, with the beakers uncovered, oarbonaoaous residue 

C?e oxidation of the xstal was completed, S i x  t o  ei;:ht; 

for a beaker ful l  of turnings (300 t o  600 g of natal). 

steel turnings usually were not oooipletslg burnedo 

The ignited residue w a s  washed into a 3-liter dissolving flask 

Mitrio acid in the ff..,ted w i &  a spray trap like that previously de,scribed, 

proportion taf 70 ml ?or 100 Q of inatst1 diesolved tho oxide in 2 t o  3 hours 

at a temperature near boi l ixgo The solution usually ooDtained an insoluble residue, 

mainly iron oxide OF undissolved steel, 

dissolving flask, 

The solution ma decanted rlrom the 

Any heavy residue was I-xansfsrrad t o  6 f r i t t e d  glass . 

f i l t s r i n g  funnel, washed and s e t  aside for m.om exhaustive treatment 8s I 

"lean" residuea The solution usually oontaincd 80 l i t t l e  free n i t r i c  aoid 

that it needed oaly t o  be evaporated t o  t h e  concentration used for extzaotion. 

oo Baoovery from Skulls, 

X e l t i n g  orueibles, whether whole or broken, were igni ted  in 

a platinum dish t o  oomart t o  oxide the netal and dross they aontklinedo 

was taken t o  keep the xieta1 out of oontaat wiGh the p h t i n m ,  

Csre 

Tho heat  oajpoity 

slowly at first but finally was kept et about 8500 C lon,R enough t e  insure 

sonpl~ fer  a i d a t i o n  of the heavier pieess of' m e t a l  (usually 4 t o  6 hours], 

The, oxid.e, together udkh any lo059 m i t e r i a l ,  m e  washed into a disaolvirg 

flask and t r c r m t d  j u s t  ltko *e oxide resulting i'rm the ignition of turnings,  



still contained ma11 amounts of uranium. This was true also of tha 

osating molds, 

whioh contained, axong other impuritiess a oonsiderabla aniount ef s l l i ae .  

Both were made frm a commercial fused sqnesiura oxide 
,, 

To prepare it for raootcry of’ uraaium, t i e  ignited magnesia was disso lved 

i n  nitrio aoid,  This treatasnt, oonductod in flasks provided w i t h  reflux 

oondensers, took about 24 hours+ Tho resulting solution, #hen diluted with 

about an equal volume of water, was nearly saturated with magnesium nitrwtc 

‘and -8 about 1 EJ with raspeot t o  n i t r i o  aaid ,  After standing several day8 

t o  allow the s i l i c a  t o  settle it w a s  extraoted w i t h  akhsr in a p e d a l l y  

designed equipment, 

in a separate report ora the reoovery of uranium from r e s i d u e s  obtained in the 

reduotion of UP4 t o  m e t a l ,  Tho uranium was recovered as a nitria a d d  solution 

sui table for re-extraotion in tho apparatus already desoribed herein; 

The aquipwne and details of the prooeea W i l l  be described 

. .  

Yorious aoid  solutions, inoludini,r n i t r i c .  sulfurio,  and 

triohlarauctio ac ids ,  were used in the course af fabrication to olean the, 

netal and t o  prepare it for platiwo 

evaporated t o  prepare .f;kam for reoovory eP uraniumo 

The d t r k o  acid solutions were merely 

Sulf’uricr and triohloraoetio 

a d d  solutioos were d i s t i l l e d  t o  reinove m s t  si’ the ~ 3 i c i ,  than the  uranium wa6 

precipitated frm the diluted residus by means OT amenium hydroxide, Thio 

u t i o n s  for extraation. 



e- 
. .  - 

f'mm this treatment, usually aarrying only traces of uraniums was -further 

treated by mrious T.ieanao The silicra i n  the residue oould be rmovsd quite 

readily by treatmmt nith hydrofluoric acid, The renaindsr usually oarrld 

be decomposed by fusion with potassium pyr.osulfita, Traces of uranium in 

the water solution of this melt were recovered by precipitation with 

ammonium hydroxide 

Insoluble rafraotories,  suah as the alundum core of the resistanoe 

fumaoe used for molting, were digested with n i t r i c  aoid and exhaustively 

wsehad, Tools,  tungsten-wire heating o d i l s ,  and other metal piaees which 

oarried uranium on t h v i r  surfaoes were treated with ni tr i c  m i d ,  ?or instanoe, 

f i l i n g s  of uranium embedded in the surfaae of steel f i lm were reooversd by 

immersing the f i l e a  i n  oonoentratod ni tr io  aaid  et rooin temperature for 24 

hours'. Relatively l i t t l e  of tire s t g e l  dissolver! but not  atore than negl ig ib le  

tmcrse of uranium remained on the 8urfsBoeu 

g. Clari f ios t ion of Solutions by Dinlysis, 

I t  was found that, i f  neasssary, solutions oould bo freed ef' 

traoos of silica or other suspe~ded  matter whioh a i s h t  ramain after ether ex- 

traction, by dialysis t h r o u a  oollodion membranes. 

a so lut ion whiah oontainsd a large amount of tungetia aoid ,  

not extraoted but instead was tranefarrad t o  I collodion tag of.about 1 l iter 

crapaoity euspendad in a b a k e r  through d i o h  d i s t i l l e d  water was oircuhtsd,  

By oonstantly s t i rr ing  the solution within the  bas and by using a rather rapid 

f l o w  of d i a t i l l o d  water, nearly all the uxanium in the solution was reoovmed 

within 8 working day, 

This -8 demonstrated w i t h  

This 6dUtiOn -8 

The t o t a l  volume of sc lut ion 80 obtained wao'muoh t o o  

large t o  be handled conveniently i n  a sahedule iuruolving the prooessing of  

several l o t 8  per day, fiance the procedure v a s  not  inoludod i n  the regular 

errheme of puri 21 cu ti on. 



m 
4, Coipletenoss of Rsoovery r, 

The precautions taken t o  peworit lasscro of enriched umnium 

in oyerr t ims  dealing with solutions have alrsr:dy heen niantionsd. Wikb 

few exoeptions, the final retootcry of urbtniun -fron solutions was r~.~oo;nplishsd 

by. ether extraotion. 

always teetad for residual uranium. 

uranium oontent was less than 0.1 mg per liter. 

Tho m e t e  solutions from those final extraction8 were 

They were not disoarded unless  the 

The average uranium-oontsnt 

of those &ripped 'solutions was about O o 0 6  mg per l i ter ,  

of metal and fabricetion residues were for the most part 

Sinoa the solutionar 

r i d e  up t o  original 

oonaentratims of300 t o  530 g per liter, the mount of uranium l o s t  in this 

wag'wao oonsiderably less than one part per mill ion of metal hiantiled, 

I t  i s  quita probable that the losses whiok ocourrad in sone of 

, the other operations were larger, 

there was no provision for precipitatiae; or otherwise oollsoting so l id  

Far ex8inpler'ia the burning of wiping rags 

partialee f'roa the smokeo The seot and dust that s s t t l a d  near the  furaa0S 

was eaoroionally wiped up and examined fsr umniumo %om tho amount sf 

uranium thus rsooverod i t  is believed that no eignifioant loesca ecourred 

i n  the smokm, 

oocurred in  t h i s  and 8me o f t h a  other operations, but it I s  believed that 

lossee from al1,oparations oouldmat hawe been over 0,l g par kilogram ef 

~ s t a l  h a n d l d  and m y  have been well below t h i s  proportion, 

I t  is not possible t o  evaluate exaotly the losses that may have 

It 
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a .  . .  . . .  

ReviewedllabCWnd 
Pu blicl Releasable 

This new element had t een  in'' . . . .  the . . . . . .  

Radiatior. L a b o r a t o r y  and Chemistry' Departnent of.' tha,Univerelty ... 
. . . . . . . .  

' ..,. , :;:: ,, . .:.,..:,e..:. ;;i.:.; . . . .  

of California. . It cra undergo fission with neutrons . . . . .  :of . ''all'?;:. . .  
' 

--_:. . .  . . . . . . .  . . . .  
v e l . c c i t i e s  and 1 8 ,  In fac t ,  even more...effective . . .  than 235. .Meane 

. . .  :,.: p. ' " . . .  .. . . . . . . . . .  . . - ?  

were devlsec"l to produce plutoniun by . . . . .  a .nucl.ear'chain . .  reaction 

C. . " in a Y p l l e "  cocsistlng of. graphite,an'd ordinar 

then to eeparate it. chemlcal iy  fron..'urmiWn, a ,  

he2 to be done by rernote con+,rol becuee  the 
1 

. .  are exceedingly raeioactlve, 'and.'woula . .  ..there.r'ore . .  . .  'Injure; . .  

health of t k e  o p f r e t o r s  I f  ordinary operatl 

beer- ueed. . . .  
r 

. - . . :  

I' 

' In the Spring o'f 1943, .the three 
. . .  ,: . . .  

N& York, an8 ~hicago were ready to go 

A t  this e'tage it eeemed appropriate t 

t o r y  to inveEtigate the a c t m l  constkction of 'an atom&%omb. 

.Fe , 

. : Y 

' " 

. . .  . .  . .  

I .  . . . .  
. ' This laboratory wag built a t . . L 0 ' 8 ' ' ' ~ ' 8 J i l O ' S ,  ':,!lea$:;Sata . . . .  . . .  

. .  

. .  

. . .  . . . .  . . . .  . t  
' New Mexico AB Direotor, General' Grovd'e:.who,..*s. . . . . . . .  .,.;: - . .  . . . .  ln ,  .o . . . . .  er : . .  

i ... 

' charge of t k e  atomic bomb proJeot,, appointed Dr. . .  J . ' . R . .  Oppenheimer,. 

well-known theoretlcsl physicist from . . .  the Unlverglty . .  .... of .. ~.aliforn'la. 

The laboratcl'y was first iztended to be qui 
._ . . . .  

. . .  

. .  witn a 

t 'the . . . .  ... ,problen;e .... . . . . . . .  
etaff of'one oi. twc hui;trec. It eion was f o  . - : . .  . 

. . .  . . .  
. . _  

in designing an a t o c i c  bocb 'were much t o o  . .  difflcult acd'varled 

to be solved by E U C ~  a sriiall a t a f f  and the. 1,aboratory 8oon.'&ew . .  

to more than .  ten .timet its original eize. 

> 
. . . .  . . .  

m ' 

An e 
. . . . . . . .  . .  , 

. . .  

' #, 

.. ,!. ' 

? 
. .  

. .  . -* 

I 

5 ..= 
,. .". . , 

, .  - .  . 
. .  . .  . . .  ? '  . .  

* - :. . , .;~; ... .: ::,:. . ....... . . . . .  i . 
'- . .  - 



. . .  . . . .  : ...... . :: .....e. 7 .  :...: . : ;. . .......... a . .  . . . . .  . < .  

. . .  
. _ .  

... . . . . .  :..<:.:.. . .  . . . . . . .  . .  
. .  '. . 

built t o  houFe tke laboratory personnel,. a t  t h i s  remote' . . . . . .  . .  locellty. 
. . . .  . . .  

The c i t y ,  and the laboratory eepec la l ly ,  

and the  remote l oca t ion  gave added' ae6uranc 

the d e v e l o p ~ e n t .  

. . . . . .  . .  . .  

. .  

. .  

. .  
. .  

The l a b o r a t o r y  was organized . .  In"  ;eve 

to deal  with the various probleme of exper 
.. 

. . . . . . . . . . . . . .  . . . .  : .  . . . . . .  . ._: . . .  
. . . . .  . . .  . . '. .:_ : 

. I  . . .  
. . .  physics; tkeoratlcal physlcs, chemistry,' metallurgy, .'eng . .  

. . . . . . .  . . . . . .  . -  . . . . . . . . . . .  
and others.  -' A t  the present time, 'the, major dlvisl&ns are under 

' the 'direction of R. F. Baoher,:.brp~'rimintal.phye.~cIat'.',of . . .  Cornell 
' 

. . . .  . . . . .  . .  
. .  

Unlverelty; B. A .  BcShr!, theoretical phys 

Univereity; E. Fermi.  $ i y e l c i a t  of .Columbi 

v i&s ly  a prominent, mabe$ o f  the Chlcag 

J. h'. Kennedy, chemist from .the Unlverel 

Yistiakowsky, physical cnemlet  of.H&ard 

W. S. P a r m n ~ ,  U . 5 . q . ;  C . ' S .  Srnith,''metal . .  

r 

. .  

. . . . .  . .  

. .  . . . . . . . . . . . . . .  . '. ..:r:' . . . . .  

the American B r a s s  Conpany and now':.Prof . . .  e$eor -".. at. :.::.:: , . the:'U,nlverslty . . .  

.of Chicago; 
, . ... . . . . . .  - ..... ,:.:.,:::.;j;?.... .... ::,.:? .:::;i;->:.- :.-:.. I :',: ...r;;..'".' .. ,:. *.:.;?'... . 

R. 3. Wilson, physicist 'at'  Princeton Unlver'iilty; : ' 
. .  . .  

..-_ . . . .  . .  
............ 

' and J. 3.' Zacharias, phySiCiBt -rmm Mae'sachusetts'. 1istStrft'e:of .... 

Technology. ,a. I(. b-llieon served as a coordinator:d  .fh.e:.*ork . . .  . . . . . .  
' .: 

. . . . . . . .  . . . .  . , . ' "  , .  . . . .  . . . . .  _I. .. .::. . 

o f .  various d l v l e i m s  and, It. T. Bainbridge was" . . . . .  in '.charge. Ot, i , the . .  
. .  

" special project to t e s t  the uorkkg,of  th 

nuzber of well-known phyeic:ets, Cheii 

an even grea te r  number of younger ecie 

. .  
. .  

. . . . .  + .  
. .  

I.' . \  

. . . . .  
&! of t h e  laboratory. . .  

. 
. .  

. \  

':.>,. 1 
. .  . .  . . '_. 

. .  I :: . : .  . .: 
. .  

. . . . . . . . . .  . . .  
. . . . .  

. . . .  . .  
. .  ..' . , 

. .  . .  

. , I . - .  . . .  
........ . . . . . .  

. . . . . . .  
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The following i s  intended t o '  . .  
i. . . . . .  . .  . . . . . . . . . .  . . .  

# 

activities of the laboratory which unfortunately . .  muet;;&+ll be 

inconplate becau.se sose of the work cmnot.'be" . . . .  .. released :: : _..::: .'? . :.. . . . . . . . .  for...: . . . . .  .. . .  :._ .._<. ... , . 

4 .  . 
C 

. .... .._: .... ,:.._., 
I 

i. 
. . . . . . . . .  

securi ty  reasons. . . .  
. . .  . . . .  . .  . . . . . . . .  . , . . . .  . . . . . . . . . . . . .  .! . . . . . . . . .  

. . . .  . . .  . .  . . . . . .  . . .  ..... 

When the Lo6 Alamoe Laboratory was es t  

Spring OQ 19Lk3, one tk ing  was clear. A. suece 

would require an extremely rapid nuclear reac 

L h e d  in . .  , :. the '. 
. . . . . . . . .  : :  .: . . . . . . .  . .  . .  . . .  

. . .  

1 nuclear reaci! .m t a k e 2  place the material . .  'is . .  

.nuc;es=. energy relessez and a. hlgb pre 

f a c t ,  it is Just t h i s  high preseure w h  
. . . .  

. . . .  . .  ea"the nuclear" ex- . ' 

. . .  . . . .  

.* ploslon B O  treaendously e f f e c t i v e .  However, ' 
i 

! b' w i l l  n a t u r s l l y  mr&e t h e  mater,ial, Ln wfilch."t 

ex?and aii.3 therefore become more dilute.'' ' A S .  

n e u t r o n 8  will leak out of the active mat 

of cnusinc more .fission. Thus, the n u c i  

w h e i  the  a c t i v e  nateriai has expaided t.2 

, i  

. . . . . . .  . . . . . . .  \ 
. '  

. -  

. .  

.t Therefore the 'nuclear reaction 

produce a l a rge  amount. of ener 

If the react ion were slor 

woul2  h a v e  t i n e  enoilgh. to. expand 

act ion .  In'fact; If, for  instan . .  

. . .  . . I  . 

. C , h i c s o  Metallurgiccl Laboratory went .  out Q 
* 

explosion would be much mllder than t 

an. ordinary ex-,losiwe l i k e  TX?, 
. . . . . .  

Y .  

... 
' 9, 
. . . . .  

.% 

_ .  

. . .  
I. . 

. .  

. . . .  . . . . .  . . .  . . .  . .  j+ .. .-... . '.. *':..-> 

. . .  
. '  . . 

.".:' 

. ....._...._. r_ . ...._- -.- ---._ . -..-.. ... -..-...-... ... 
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. . .  . . .  .fl . 

Therefore the atomic bomb would have to work very fast. 
. .  

I n  fact, . i n  the: actual atomic, bomb as 'now.constructed, . .  - the 'koet  

L?nportmt; phase of . the reaction t a k e s  place ' l n ' ' a " t h e  of '&Ut . , 

1/100,000,000 o f  a ,eecond. 

action take place as fast a6 t h i s  one must uae for.it neutrons 

xz:ck. are themselves fmet .  

when they  coae ou: of '  the nuclei alter 'fission, have a velocity 

of the  order cjf  10,900 kilometree per second. One'must'use ' 

_'." .:. 
. . .  ._. . . .  

... . r .  . .  <., . . .  

If one w a a t s  to have the nuclear re- . . .  . . .  .:: ;:., . . .  

. . . .  . I  . . .  . .  ...... 

Thie l a  poe'aible beoeuee. the .... neutrons. 
... :..::.* . ' . . . . . . .  . .  

them while they are etlll a5 fast .as th ls , . . , ,md'  I t  will :not .do t o '  

slow them dom t o  " thermalfl velocitled of -'the order of *.-:l ' kilo- 

metre per second 83 it is done .In .the .p i l e .  

.no3 uc;e large .amounte of" sl.3v:ng eo-cm mat.eria1.s audh 'ai  graph1.te 

but,  one should yse eseentinlly the aotive material,,, uraniya . _.- 235 . ' 

or plutoni~m.239, by I tse l f .  . 

. .  . .  
. . . .  . . .  . .  

. . . . . .  .y.. .. .> . I. . 
...... , _. . .  I.. -.: : 

Therefore', ,one nus%. 
. . . . . . . . .  ... c,:.. . .  . . .  

. . 

. .  

. .  ::: ...... . .  '. . . .  . . .  . .  

. .  . .. I... . . . . .  . . .  , .*%". . : ..:, ;::. .'<e;:; 
. .::. . s 

ThE uae of fspt n.eutron3 invo lves  .one. very aerious'~~l'i3- 
. .  

.... 

a coneiderable amoGnt of actlve materia 

.a aa3all l ,-mp of active material when ex 

-will.- undergo f i s s i o n s ,  a n i  thereby w i l l  make 8om.e ext ra  n'eutroh$; 

but .most of these neutrmo ~ l l l  leak out 0.f. the'!&np and'  

eilougii, wlll be kept  ' In t o  ,cause fur;ther-"fl 

. .  

. . ::, :.' .. 
. .  

. . . . . . . . . . . .  . . .  .- ............ ..;. . . .  . .  . .  

. .  . .  . .  . .  

a 'chaln reaction. If a 'chain r e a c t l o n . - l s  3le:/ . .:~h~@i~:. .  ... . 
'i 'I:,: .: 

on.the average at lsast one of the.neutrone produced. in 

fission must c o l l i d e  with a nucleua 'of 'the active. ,mat.erlal'anil 

. .  

.r. . 

. . . . .  
. . . .  . . . . . .  ..I_ 

. . .  

produce another fission. The number of:neutrone . . . .  produc,ed..in each . . . . . . .  ...I...* .. ... . . . . . .  . . . .  . . .  :.: 
.& ! . .  .;- ' ., . . .&>.V 

. . . . .  _ .  '!. 
. .  . . . .  

. .  
i ..... ... . . . .  _:.. - 8 . .  ' .,,:.:y . .  

... 
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. .  

flssion Is bet.r;.een two and three; therefore not more 
. . . .  . . .  . . . . . .  

, . .  

than 1/2 

. .  ....... . .  

.. . . .  . .- .. 

to 213 of t h e  n e u t r o q e  producod must be a l lowed' to ' l eak  oub of 

the active mater ia l .  If one uees a blg enough lump 

miter ia l ,  a s u f f i c i e i : l y  large f rac t ion . 'o f  the neutrons. will' 

be kep; in ami a chal r .  r ,eac t ion  w i l l . . r e s u l t .  

most advantageous to use ltimps of spnerical .shape beo 

surface :>,roue> wAich the nsutrons leak out i 

possible r d r  a E.lven vdu!rie. The sm'alleat a8 

which will s u s t a i n .  a chain reaction I s  called a. c r i t . l c a l  mas@. 

... ...E ... . . .  

. .  . .  . .  . :._ 

. .  

. .  

If exact1y.a c , - i t L c a l  ma88 is aeeemblad, juit as many.neutraae are 

it>:?+, by l e & a ~ c  ad arc produced l n -  the. .aqtlve' .  

. . .  
i '  . . .  . .  . .  . . . .  

terlsl'; 'theref'o pc 
. . . .  .- 

.' the neu4;roil ' i n t e n c i t y  renains constant , i n  t i  
. . .  . .  

mdtiria?,  1 s  bivzght together ,  more neutrons ul1.l 'b 
. .  

. .  ' l e a k  ozt; there 'ore  the n u b e r  of neutrons w i l l  1ncreaae'''more 
. .  

. ' .: . +>I ' .. ... s.:, .. - . .  . .  m z  m r e  and 12 the end an explosion may result ." A criticd.rnass 

w m 1 C  e x i s t  for  Slow neutrons as well as for . f a s t ,  but 

much iayger In the case of  a f a s t  neutron.reac.tlon. j.. 

. : . . . . . . . . .  .. .~ . . . . . . .  I .: :.>. . .  . .;:.. 1 

. . . . . .  . . . . . . . .  . . .  . .  
One of t h e  prime problems of the 'Loa Alamoe Laboratory. 

W&G t hen  to get .as good est imates  as po861ble f o r  .the critlcal 

mass anu ale9 to. find a-rangenents. w U c h  woal 

. . . .  . .  

. . .  . .  . .  ' 

. . .  . .  

mRss estil ler lr t h a t  w a s  posslble. . .  One importan 
. , . .  

wh1c'h an a2grox lmate knowledge of the ' c r i t l c a l  .m 

was the p l a n n h c  of production .of act lve ' :mater la ls ,  ' b'eiause' any 

production xould 'be use le s s  If it was not .wsslble':to produce 

a c r i t i c a l  maes in a 'reasonable t i m e . .  The'only.-'w 

. .  . .  
. ,  . . .  

. 

. .  

. .-.: ',I . ' . .  . .  . . . .  . .  

. .  

.. - 

. . .  . . . .  . . . . . .  . . .  . . .  _. ;.: . ' 
' : .  . 

. .  . . . .  - ... . . . .  

I 
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the crit ical  mas6 was t o  use the measured probabl l i t l ee  of indl- 

vidual  nuclear react ions  and an elaborate theory'of..the.'di~fuslon 

of  neutrone through the material 'of the bomb. I 
._. . .  , ,-I 

. .  . . . .  . . .  . . .  

. . . .  . .  . . .  
. .  

. . .  . . .  
. . .  . .  . .  ., . 

. . .  . .  . .  

. .  

. . .  . . . .  . . . . .  . . .  . . . . . .  . . . . .  . . .  . . . .  . . . . . . . . . . .  . . .  . . .  . .  . . .  . _ . .  . .  . .  
. .  . .  

. . _  . . . .  . .  . .  It . 
9 . .  , 

I 

. .  . .  

. . . . .  . . . .  .. , .... . . _ .  . . .  . __c 

. A more detailed k n o w l e d g e . o f  the value of 'the critical' L 
.... . . . . . . . . . . . . . . . . . .  . .  

. . .  

mass wae requl'red f o r  making plans .for the :ac&&''a.isdm 

the atomic bomb. ~Deeigns ha3 t o  be made 0.f ,its"shape 

e a r l y  enough. t o  . g e t  t h e  comglicated auxiliary machin 

. factured. Therefore the.main taak of the laboratory 
' 

a8 eoon as possible .fim eetizatee of the cr l t l ca l  

. .  . . .  . . . . . . . .  . . .  . .  
. .  . .  

. . . .  

. . . . . . . . . . . .  . . .  . . . . . . .  

. . . . . . .  

. .  

The dlff icrrlty i n  .eolving this .problem..- 

'time only minute m o u n t s  of.'.the active. m a t e r i a I g  
. .  

. .  . . .  . . . . . .  . . .  . . :.. . .  . .  . .  

There was a grain or two of uranlug.235 which had..bee.n c .ol leoted . .  
, .  . . -. . '.. , . . .  . . i .  , . .  . -. . s' 

In the experimental maes apectogragh i n  . . .  'Lawrence.' _. . :-.. . a laborato 

There was about 1/10,r330 of a gram'.'of plu'to 

manufactured extremely laborious ly  by irrad 

uranlum with. the  neutrone  from a cjrclotron'.'and, then 'separating . 

. .  . . . .  
. . -  ' '- 

.\. :;:> ' -..*. 

. . . .  

' ..' ' "  .- . , .  . .  . . . .  . .  

I .  
' chemically the plutonium from ' the'  immense :.maas: o,f. . u r an i  . . . . . . .  ....... ......... ;'r . . . . . . . . .  . -  .. . . . .  . . .  ..: 

. .  

. .  
. . .  . . . . . . .  . . . .  . . ~ ~  -.._. . . . . . .  . .  
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This had to be done by m e a ~ w l n g  the properties of the 

atomic-nucle i  of these substances. Each nucleus preeents t o  a .  

neutron a certain target area ( c a l l e d  effective croes-section). 

h e n  a neutron i s  released somewliere in  a mass of ac t ive  .material 

i t  ' w i l l  travel in a straight l i n e , u n t i l  It h i t s  another nucleus.. 

The target  area of the nacleus is extremely small.:-m.d a ,sol:ld 

p iece  of matter ' cons l s t e  mostly of empty apace, -with a .very small 

frastion of the ' space a c t u a l l y  occupied by atornlc nyclei.',','Ttiere- 

fore ,  a neutron wfll f l y  a l o n g  d i s t a i c e  before making a success- 

ful h i t .  

approximately 10 ' cex t lmet res  berore i t  finds i ts  t a r g e t  tm 

duces a f l f s i o n  in a uraniw. n u 3 l e u s . .  By this time 1.t has traversed 

. . '  . . .  . .  9. ' 

. . .  ._ _.. - . . . . .  

. . .  . '.:.:. . .  

. . . .  . . .  . .' ... 
. .  

. . .  . c  .. I .  . .  

. .  . . .  . .  . . . .  . .  . -  '. 
.... 

... 

. .  ....... *. . 

For  instance, 'in uranium 235 a faat .neutron ' w i l l  f l y  , 

. . . . . . .  : . . .  . .  

. . .  ... . .  
. . . .  . _  ... r . .  

. .  . _  . "  . . . .  ;:. :;' ...... * . . . . . . . . . .  . .  :,C.'... ' 5 . '  

- .  
. . . . . . . .  

close-to a b l l l i o n  atom@ but i t  ha8 gone through their'empty . .  s ~ a c e e  ' .  
. . .  

. .  
. .  a~,crl'.,t~.~.c-.~~ 

. . .  . . .  .. , .  . . . .  . .  
instead of hlttlna the lr  small nucle i .  

mass f o r  a f a s t  n e u t r o n  chain resction is detemtned Just  by t h e :  

The '81 
. .  . .  

. . .  . .  

c~nslderatlon that t h e  diameter of 'the act materlai nust. .; ,w..  . . .  . . . . . .  L.. . . . .  ... . .  

at  least of tt..e, order ,'of the dlstanoe of. tlkght ' o f  a neutron'. . .  

from one f i s s ion  to the next-that is, about 10 centlmetrea. .. 

c .  ' i  . . . .  
' . 

. .  . . . .  . .  

Also the time i n  which t h e  nuclear exploEion w i l l  :ake @.ace f o l -  . . . .  ... _. s ;: '~:;7~,..;:;:;2',. 1. . : , 

lowe 'from the. e r n e  arwaent: at a vbloc i ty  of 10,900 -k l lometrss .: . ' ;.:-,:+::.:. 
per- s e c m d  a distaqce of 1C 'centimetree i a  t r a d e d  ... 5 .  . .  in, l/lOO,OOO,OOO 

..... . . .  ::.> ........ . .  
! : 

. . .  
. .  ... . .  . .  ' 

of a s e c m d .  

Slt-w neutrons can react w i t h  a nucleus. much mare eaeily- 
. . a ,  . . . . .  ._, . . .!. <,: ' . . .  . . . . . . . .  . . .  

a travel  of abai t  ~ j j ' n i l l i n e t r e  i s  enough f o r  a'elov neutron to  

f i n &  a u r a n i u n  235 nucleus in which to make flsslon.'.'.. . 'This - l e  '.the 
. . . .  

?:' <. . . .  ... . .  
. .  

:. 

% .  . . .  
d 

! ' ' ._ " 

. .  Y ! .  
. . . .  . ' .. 

. . .  . . . . . . . . . . . . . .  - .. 

I 
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retiem why t h e  crltlcal maaa would be much lees for a 'e low neutron 

c h a l n ' r e a c t i o n  than f o r  a fast neu t ron  reaction. It should n o t  

be believed, however,, t ha t  B uranium 235 piece of l/3 mllllmetre 

d i m e t e r  w~ul t i  s u a t a l n  a E ~ O W  n e u t r o n  chain reaction--but tha t  l e  

6. ia:.er €torye  . . . . .  

. .  

'.*.'.. ;... I,. . . .  . . . . . .  . .  . .  . 

. . . .  

. . . .  . .  _ .  . 

'io r e t a m  to . the  problem of measurement, +;t:.vas neceesary 

t o  find accarate values f o r  tke e f f ec t ive  crossgqectloqe . .?::, of.the __, 

a c t i v e  r,acleI f o r  neu t rons .  

v e l . o z l t y  r,f t h e  neut ron;  t k e r e f o r e  measureaente had t o  be made 

. ....':. . . . . . .  
I' : . . .  

. .  . .  . .  

These cross-sections vary with the 
. . .  ._::. ,..-.:.:... . . . . . .  . .  ... 

f o r  neutror js  o f  a l l  pos6;ible v e l o e l t l e a .  

o f  the ce,ut'rcic. cozinp o u t  of tke'flssfon had ,to'.be meaeured;'? ' 

Llkewiee.$he, . . .  velocities . 
.: . . .  .. : . . . .  . . . . .  

. .  

. .  . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . .  

!brecver , .  until tke Los A l a m o k  Laboratory 'was. cstabllehed,. . .  . . . .  ex- 
- .  _.._ .: . . . . .  :..::.r.. . . .  . .  

- .. :- .. 
Beriments had been done only with - elow neutrons . . .  c a u a l n g . . ~ . f l s ~ l o n e  . . . .  

It, . W ~ E  knovn t h a t  in t h i s  c c s e  neutrons were eFitt .ed as a'con- 

a e q u e ~ c e  ot t.?o flLcsion. There waa strong reaeon believe'. t h a t  

t!:is. W S L A ~ C :  alc:, be t r d e  if the fisefon wer 

as it would be I n  the atomic bombe ' But no 

Pia32een y e t  an5 tkere  was at l e a s t  the pos 

OF i13t a' aufficlent. number of them.;',;o'*lld 

. . .  
b .  . -  . . .  . .  . .  

. . . .  . .  . .  

. . .  

Eused"by'. f a6 t neu tr  an38 
_ .  . 

. .  

fission", I . c . ,  a fiseion caused by a fast neutron,, ~f"-thIs  

kae beer. :lie case z.r.e atoffiic bomb' p r o j e c t  wsuld;have.'ended. . . .  r l . sh t  

then a:: there .  

k l s n o s  'Laborat.2Tj W B P  . t h a t  at leafit as many. neutrons were &ittee ' 

- .  .'.<. . .  ........... 

. . .  . .  , ~ ,? .. . .  
. . . . . .  . .  

. ~ . c r i , s ~ l y ,  one of the first ' re su i t i ."o f '  the:Los .... . 
. . . . . .  . . . . .  I -. . . .. ... . .". , : .... '-:;!..,!::., 

- .; . ' I  

Ln. fzst f l sS :on  k s  in c,lov fj.se?otl, and latep'expgrim:2n 

that t he re  were a c t u a l l y  s l i g h t l y  more. An6,the new element,' . 

plutonium,' wati found to be lsuperior t o  the pr,e 

. .  

. . . . . . .  . . . . .  .... -.; ...... . .  : I  . . . . . . .  
t:kZy lnvestlgateq .. .. . .  . . .  - .  

. . . .  
... 

.... . . . .  

. . .  . .  . . . .  
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urtmiwl! 235 in the number of  neutrona emitted in each. ' , f les lon 

as well ae In the cross-eection i t  offered to fast neutrons. .... 

b'ence, the much srialler critical mas6 . f o r . p  

above. 

run, quantity production of plu 

than .of uranlum.235 provided i t  

nium mentioneb' ' . ' .. . . , .. . .  , .;:.. . : . 
. . .,<' 

This wa6 most welcome:, e'epecially.  
. . the.l'long .. .: : 

There was still -,other 

p h y e i c i s t e  at Los Alamoe. . 'Th i s  

take aiter a f i s s i o n  for the neutrona t 

a strong doubt becauee r e a s m  

this  tlme at abouf 1/1OO,OOG, 

. .  

tlme l e  exceedingly bmall eve . ' . . . ! '  . 

of a neutron'from one f i s e i o  

1/1OG,OOO,@OO of a eecond. 

the vela.c:ty distribution' of 

wkick: nobody understood end 

explanation.'was that it mi 

, .  

t o . b e  emittee.  If t h i 6  htl 

the'  construction 'of an, 8to  

nuclear reaction would ha 

end tkercrore the a c t i r e  

erf l c  iently . 
One.of t k e  tiret 

Laboratory was,  tterefcr 

'between a fission and tk; 

quite d i f f i c u l t  becauee 

. . . . I . ,  . . _ i  . 
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cf ~ / ~ x , % c , % X  of a second o r  le-$6.  

would be ab12 t o  i~ec..sure such ghort times, and even the',mo0ern 

No neutron detector 
* 

] .. ,, ' .  ,:.::. ', : " , ..'Q, ::.,; . .  
t 

. .  .. . development of electronic e q u i p e n t  rnake~:'"t,',only''just' poss'ible . . .  I . . . . . .  . .  . . . . . .  . . . . . .  . .  . . . . . . . . .  

to record cuck. timeo at all. The problem waa'solved''in a. razher 

Ingenious na;: by us l r rg  the fact that $mmelletely . . . . .  after . .  'the f i e s l o n ,  
. . . .  '. .':.::.::..:>'- . . . . .  . .  r:: .r(r":. : .. 

.. 
. . .  . . .  . . . . .  

tho flEsion fra,-c.er,te will travel,,away .with very . h i  

Xow the neutrc?r;E nuct be e n l t t e d  e i t h e r  when' the' or 

bre&ps' up--ar;2 In this .  case the time between 'f1s';s'ion; , and:.neutron . .  .," 

ernise lx  m ~ l d  be zero--or e l e e  thep a 

frarpen+E lr, flight. ,After '1/100,0001000~ 

' f r q y e n t k  xi11 be about 10 centlmetree 

flseion t9oK place If  there If no 

dowri. On tke o t h e r  h a d ,  they c 

_ _  
.-.: 

. ,<!. .: . . . . . . .  . . .  . .  . . .  - ..j,:..', . .  . . . . . . .  . . . . . . .  

i 

r . .  .. m i '  

'. 
tkien #ae designed 'to find out where . the neutrpns :.wer:e...;mitteD .__ . . . . . .  : . . . . .  _:. . . . .  .::. ::: : . ...a. *':.; .. : :.. . . . . .  -.- . . . . . . . . . . . . . .  :. . .  : .. 

.... rather thar, when. A foil of uraniwri 235 was., wrapped . . . . . .  ar0und.a . ,,i"-. . . .  :... . 
...... . . . . . . .  .. ...... _ -  .:. .... . ..-,. . . . .  . . . .  

. . _ . .  
. .  

. . .  
, . .- neutron counter and the fieeion'fragmen 

I . . .  . . .  Into an .evacLeted space. If ihe neu 

. 1/100,0~~C10E3 of a second or moreI m 

very far'frcm -ttie n e l t r o n  c'ounter 

f rac t ion  of tnerr. would be counted 

the other hmd,  If t hey  .were &mitt 

. .  . . . . . . . .  

. . . .  

. ' . .> .. , 

all or' the neLtrons wouid 're&cki t h e  counter. . . . .  .To' make' a %,quan,ti- :.. ~ , - ~  . . .  .'.':'..,:,;;iQ . 
. :  _ i _ .  . .  .......... :;'. , . .  

. . . . . .  . . .  . .  

tative C O E p n i s c n ,  a aeccnd ex;:erlment wafi made in,whFch'the . ..,:._: 2. . . . .  :.. . ' . .  c.,;;,.. .<.,-:. 8 

. -  . .  . 
roll of 235' was ccverad 'by another metal foil thick.".enough "to,". ' .  . 

.I . 
i '  

. .  . .  . .  

. -  . .  ._..._ . . _ ~ . _  .... 
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! 
weye e d i t t e d ,  t h e y  wor;ld all 5 e  emitted close t o  the i 

The tk'o experimente gave exactly .. the 8&!e neutron count 
. . .  : . f  

. : : .. : . , . .  . . . .  
ne3 t rcz Li 

counter..  

accLTacy &','the j 

much l e s s  than j 

. . . .  . .  

! . :  . ..:. . .  . .  .... ... <;.:. 

m e .  it wae t he re fc re  concluded theit ,within the  

measurerent all n e u t r o n 8  were eyitted at tlmee 

1 / 1 O C ~ , 5 2 @ , 0 ~ ~ 0  of a 'second after the flesion. 
I ..K:. :. . ~ .;. .... ! . .a:. 

. . I '  ' 
. . .  . .  . .  . .  

! 
. . . . . . . . . .  . . .  

. .' 
r .  

. .  

. . . .  . . . .  . .  . .  . . .  . . . . . .  . . . . . . . . . . . . . .  . . .  
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f 
! 

. .  
.................. 

, .: '1. .,. . . .  . . . . . . . . . . . .  . . . . . . . . .  

.... . . .  

. . .  . .  
. .  . . . . . . . .  

. . . . . .  .. 



. .  

I 
. . .  . . . .  . _. . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . .  . .  . . . . .  . . . .  . . . . . . .  

. . . .  . . . .  

. .  . .  
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: ./._ _.i:..: . .-.- :,..<-. ., , , 

1 .  .... . : ' _  :. . . . . .  . .  
. .  . .  . .  .. 

. . TheEe c .xe ldera . t lons  show the neceeslty 0.. ....t . :.. . .  ..o..'.thl.ngs:i.. . .  . .  
I .  . . . . . . . .  

. .  F l r e t ,  to brinc the material together in a very  short . . .  . . .  time. . ' . 
. .  

_.. . . .  . .  

SeconaI to purify the active nater la l  very care  

l & h t  elements which - might g l v e  neutro 

- . .  particlee. 
. .  e .  

The latter.'problen; was a most d 

I. ' ' Chemistry a n c l  Metallurgy Dl'vlslon of t 
. .  

ance of eerie of  the l i g h t  elemerrta'was,.fmtas 

g e c i a l l y  if plutonitm was used for the 

. t h i s  substmce eaits a very  large. n u b  

' .  
" 

' .' 
'V 

rn Not more 't'rai onE' par", of beryllium i n  

' .  pl.ltonf-AE coulr! be to lerated even if 1. 
. .  

. 'producing fieutrons. Special methods had.fi=.at t o  6e 

. d e t e c t  sich exceedingly small psrdentagee of beryl1 
. .  , . . _ .  . . . . . . .  

. other llght elements.  ,This prablei" was succes6iul'l . .  

' ,  - 
a cozbina t . ion  of  si2ectroacoplc and chemical metho 

In ev.sry case, thiii; develapment of 'analyti 

was made more d i f f i c u l t  by ths extrerne'.v&lue:of . . .  t 
. ,:... . . .  

. . . . . . .  

'. >:hich r e q u i r e 5  that  only very small samples 'be taken 
. . .  . .  . .  . . .  

For ~ o s t  impurities, only a few mil?-igrams wer 
. . .  

. .  analytical techniquee even+,ually developed. .% . . .  

I analytical p r o c e k r e s  f o r  oxygen .in m e t a l s  ordinarily . . . - . _ _  requ1P.e ................ 
: 0 .  ;.. _. .................. ..... . .  - . .  

s m p l e e  or about on 

. .  

...... . c 'I : , 

e gram i I  lack the s e n s i t i v i t y  .requlred.:for 

-.---A. .. .:- ...... - .  . . . .  
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t h i s  CUE, and frequen 

electroposl t i ve -  a 

developed, in whic 

n e t a l  was heate5 ta 2000° C in gra*lte, in a very good vacuum 

sa that  the gasee evolved could be analyzed f o r  c 

and cmbon dioxide to  a sene' l t iv i ty  of f i v e  parts' 

m i l l i o n  parts of plJ+,oniun. The speotrographlc g 

csdure.3 c f  even greater  e e n s i f i v i t y  for mos't m 

linpilri ties. 

'I..' ._ , ' . . . . . .  . . . . . . . .  

. .  ... 

. . . . . . . .  . .  . . .  . L '  
. .  : .: . ..., . 

. . . .  . . .  . .  . _  . .  

. . . .  . . . .  
. .  

. .  

An even grea te r  probleir! waa then actual ly  . . .  to achieve the 

exceedingly high, purity o f  the' ac t ive  mate'rial.; . . .  V e r  

purifisatim pmceciures were eventually worked out J . . . . . .  

requ1re.i e p e c l a l  chexical  reactions a i d  reagent 

........ . .  ... . ..:.. 

. . . . .  

. .  . . .  

and quartz apparatus and even air-condltloned. . . . . .  1, 
.*' :... . . . . . .  . . .  .:. 

during the period when these procedure; .'were..,under. .:: iny.est,tgation ' .. , .-.;;.+ - , 

and development 

with which to work. 

' 

. . . . . . . . .  . .  

there was comparatively very . l l t t l q - p l u t ~ n l t y n  . .  

men th is  -chem&ry.I8~oratory :;waa"eitab- 
. . .  

. I  . . _  . . . . .  

' lished i n  early 1343, i t  brought here from Berkeley . : I . . .  

mlcrograrne (i mlcro'gram '= l / ~ O O , O O O  of  . . . . . .  a, $ram) o f '  this 

new,  elercmt which had been. laboriausly, and.&onderfully, ' tsolated 

from 500 lbs. of uranium nitrate lrradlated:,fo,r 

neutrons from the cyclotros. 

. .  . .  .;. . .:,.. . . .  . .  

::: : . . . .  .:;; . ;. . . . . . . . . .  .... . . . .  . . . . .  . . .  . .  

. .  

. . . .  . . . .  . . . . .  .... - . . , . i  ' 

This work had :revi,aled . . . .  . . .  some'.fun8a- 
. . .  

mental chemical propertiss of element *numbe.r . . .  94, (named. . .  . . . .  .p lutonim 

f o r  more reasons than one) ,  but further long.ahd d i f f i c u l t  , . _ . .  studies 

were nocesearJ' and were carried out 'in' cooperatlon.7Wlth otheF 

. . . .  

. .  
.. : !, u, :: ' 

. . .  .. . . .  - . .  

. . . . . .  %!% . .  

. . .  - . . . . . . .  . -. 



pro Jec t '  laboraforiea.  For aimost a year, the  chemical reaction8 
* 

a ' 3xidatlonE an.2 reCuctlone, e o l u b l l i t i e e  of compounds, formatian 
. .  . . of complex l o n s ,  of these. 100 'rnlcxgrams o f  pluto,nlum (eventua l ly  

supplemented by an addit ional  cgciotron preparation) were' . .  . .  etudle:? 

under the oSJec t ives  of compound nlcroscopes.  To ach+eve 'the 
. . . . . .  ;..... . . .  

B 

. 

I 

. .  . . .  . . . .  ' *  

necessary ecoroay oL' ma,terial, one program of measurements . . . .  zas 
................... . . . . . . . . . . . .  . . ,  , . '  

13n:lertdien k : t h  only one-tenth or one microgram, aa~?, v i s u a  

physical.-cher;ical measurements were made on as l i t t l e  as".one 
I 

one-hunckedth of a microgram. 
I 

, .  
I 

. . .  I 
' P l z t D n i U  proved t o  be a very interesting . . .  elemenf .chernlcniij 

. .  
The work here c l o s e l y  paral le led  etudle'a ..at :-the ..unive.r~Lty of 

.... i. . .: .:;. . .- ........ ' .  '. ' .r.. . .  
I_ .. 

GalLfomia air+. the i i e ta l lurg loa l  Laboratory In Chicago,' . .  in re-' 

veall9e the na t i i r e  of its cheffiical behavior, P l u t o ~ & ~  l e  now 

one o f  the better.  known elements. in t h i s  regard.,.' 

r e a d i l y  exist8 In water snlutions i n  oxidation s t a t e 6  

. .  
I .  '. . 

. .  
. . . . . . . . . .  -... . .  

. .  . . .  . . . . . . . . . . . . .  .... - : ..,';,.It . 

. .,,. ' . "' . . . .  

'.+4, 

+ 5 ,  and + 6 ;  t h e  + 4  and +6 states show . . .  s~rong,:~ch.emic.al.:'reeeil;blancee . . . . .  
. . .  . .  

. . .  . .  , . . 'i .. 

l a  t h e ,  a3 much larger  quant i t i e s  of  .'plutonium became 

avallable f r m  p r o J e c t  plants,  a new d i f f i c u l t y  'bectune ve.ry .im- ' 

_ .  : . .  . _  - . : r :  . 
port&?: and to a large  e x t e n t  deternined','the. nature of. f i n a l  

, .::,:::.;.: , '  . ' , . .  . .  

chemical and metal lurgical  opera'tional techniques,' Since the new .. 

substance is nct  m c h  l e e s  radioactive than] radium it. l'e+.an ex- 

tremely t o x i c  m a t e r i a l ,  and amounts of .it l arge  . .  compared t o  :;the 

wo~ld's. su2p ly  or radlun had to be extensively processed. _ .  Pro- 

J e c t  medical groilps eat lrnatea t h a t  a man ,could to , lerate  no'.more 

. .  . .  . . .  % .  

. . . .  . .- :.. ' 

. . . . .  . . .  . .  

. .  . . . .  . .  . .  . . . .  . . .  . . . . . . . .  . . . .  . . . . .  ,:,..-, . . . . .  . . .  . . . .  . . .  
. .  

... 
. .  

. . a  a b 1  B J B  
a.  a a D I D  . B a  

. .  
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than f l v e  mic,-ogrrune in h i s  body. In ordinary procesEinE of 

k l l o g r m e ,  the ~preadlng or dangerous amount;'i over the entire 

ThiE difficulty . . .  was') o v e r c k  

. . _ .  . . . .  

. laboratory would be inevitable. 
. .  _ i .  

.., ..: ' . 
. by op5rating mostly.  from the outside of sealed 'aysteine,::kg".~the 

use of special pereomel  protective meaaurea, and, b i t h e  malriten- . 

. .  . .  

. .  . .  

+ce of laboratories a e  uncoritaminated as possible. thro.u@,,&he 
. . . .  . . .  . . . . . . .  .,.._ . . .  . . . . . .  . 

uae of many special monitoring Instruments. developed by proJect. 
. . .  .L . . . .  . . .  

, lnstrument section's and capable of detectine qulckly'. as ."little , 

a a  1/30~,0a0,~00 of one gram of plutonium. 
. . '  . 

. Even if Infinite chemical purity coulci'be achieved there 
. . . .  . _  . .  . .  . .  

w m l d  remain et1l;l another source of neutron,e:."whlch . :i.. .necessitates 

rapid assembly. A11 nuclei which can be made to undergo.fiesion 

by neutron bombardmect ' can also undergo flseion; sgontaneoua'ly - 

. .  . .  I 

. .  

. .  . . .  . .  .,. . .: , .",," ............ :. :.:.,.-p.,,i:',j, ' '. ' . * .  
:'; , .,:. 

' without any 'external provocation. For most of the' known;:nu . . . .  
. . .  . .  

. . .  
~ .. : ... 

the  rate- of t h i s  spontaneous fission .la'.exoeed.~ngly;..'elow;-much ' 

. ._. . : .. 

'slower than the rate at which. 'they emit alpha'partlcle,e.: ... 
' .-' . .  t'h.e 

. . . .  . . :  . . .  ever, in many,of them it is sufflc'lent 80' th' 

eEitfied with the spontaneous fission in &veral,kllograme of ' ,  

material. are quite nuinerouo. One of the nucle1,whlch'undergoeg 

spontaneous fi~sion at EL rather high rate is the :'c'omiion. Isotope 

uyanium 238 wfiich &its 15 neutrons per 'kilogram per-.seco;r 

This 1s the reason, indicated above, .why uranlum, 

. .  

. . .  1 .. . .  

. .  . . . . .  . . .  . . .  .~ . .  , .  
. .  

. . .  ,.:. e:.., . . .  

.., ' . .  . .  . . .  . .  

. . .  . c -  

'not euitable a e  a tamper. It a l s o  affects ,the . u s e .  
. _  . .  . .  .._. . 

' . ' ,:.m.' . . .  , .  
. 235 as act'ive material becmse none of the methods used.to a. . \pro- 

Suce 235' separates I t  coxplete1;r f 

. * .  

. .  

. I. . . 8 .  . .  
. .  . .  _ _ r . _ i _  . .  . .  .. 
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Laboratory'waa the . A msJor problem of the Lds Alamos 
. .  . . . . . . . . . . .  . . .  .:..:. 

. . f a t r i e a t i o n  of the  active material' In metallic 'form. ' 

caEe of. uranlur' 235 .  It w t l s . a t  leEIst known befhrehand'froo work 

with' ordinary uraniurc how to produce the m e t a l , , . ! ,  and'.thc main :;pro- 

. . .  . . . . .  . .  
' . . C'.. . .  _ .  . . . . . . . . .  

. H  

. . . .  . ;.. . ' .  : :. .. ..,..... .. .I. . . . . . . . . . . . . .  . .  

. . . .  :;,: . . .  . .  . . .  
d i L  f i ~ t  e x i e t ,  in nature. ft6:metallurgioal properties w e r e  ' 

. . . . . . . . . .  .... - .  . . . .  . .  . .  . . . . . .  .............. 

. . .  . .  . .  
: ::.&&q:; . . . .  . . .  

'.::.I ..I :!.$g+;,;..~:: , ., . ,'.%-, . . . . . .  . . . . .  . . . . . . . . . . . . .  . . . . . .  . . . :  - . . . .  . .  , _.. 



8 

e 

b 

* .  

' .  

D 

. .  
. .  . 

. 

. 

I 

....... 

. 

a .  . 

. . .  . 

completely ,unknohn when the 

o v e r ,  t k e r e  W E  no nope of g 

materikl mti3 ebout a year 

and lefis than a year after t 

rcetkotis of preparation and f 

It w a g  furthermore expeo'ted. that plutonlun 

d i f f i c u l t  metal, metal lurglca l ly ,  and this 

more t h m  true. 

.A,._ . .. . .  .., . -. . .  . 

. . .  

_ .  ..: 

' .Chemically p l u t o n l u  wae known 

u r m l m  and eo 'it was natural to use wan 

the invest igat ion of metallurEica1 proceg 

plutonium was ave l l eb le . '  

of lesE .then a xE2l i lp -m of plutcnlum, 

detemilne aone of I t s  properties, pak-ticul 

was. Important, becftuge. t k e  c r i t i c a l  ma68 

r 

Even with. the, 

. .  
t h e  density were higher, because %he neutrons ,tlre..then .mor.eJikely . . . .  ... :, ..'- . ~.:::;.'.. 

. .  . . .  . . . . . . . . .  . .'.... ... 
to find a, terget nucleue In which'.%a make. '!The. denil.ty . . . . .  ....... . . .  . .  . .  

dete 'mlnat locs  gave varying results be tween abtptA-:16 .and '.'20 .. . .... . .  . . .  ..*'ti'.... 
: .\,...;>,.: .?;I 

and it w m  not unt i l  'much later that  t h i e  .varla'tlon~.was , , , , .;. a .  . 
. . . . . . . .  .:. ... . . .  :..:.,::*. ,. e!.:' 

, ' .a.: explainez. .I . . . . . . . .  . . . . . . .  

_. - . ._ . . .  :. :,:.>.:, , 

,~ .... ;:: . . . . .  ................ . p .. ?,..;: . , . 
,: ........ I .. ,. _. , . .  . .  

...:. 

.etance. I t  was f c m l  to behave q u i t e  d i f ferent ly  ''from uranium . . . .  . . .  . .  

but a f t e r  some unsucceesful attempts, :a  

obtain the metal fror l t e  fluoride. Af 

. . .  C . .  

. . .  

., 

. ._ ..........- -.._.-. . . . . . . . . . . . . .  
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c . 
the propertiec: or the Eetol itself were l n v a e t i p t e d ,  sspeclafly ' *  , 

. _. : i t c  behavior w i t ; ?  Increasing temperature. , . .  
. .  .. 

' It w a s  f o m d  that this newly created e1e.men.t b,ehave'e in R 

 any rcets~s are known to. e x i j t '  in V ~ . F ~ O U B '  

. . . .  ..-. .... . . . .  -1. 
. .  

;.n': 
. .  

rcost. E3ectacula.r  wciy.' 
. .  

. n i o 2 i f i c a t i o n ~  of dlffererit crystal strixture .ch.anging': . .  over 

fros one to tkF: c ther  at csrzairr tenperatures. ' 'Manganeee 

largest n u b e r  of cocifications of any prev1ousl.y . . . . . .  knob.= 

' .  ' nanelg three.  They d l i f e r ,  by .a few percent iri 'deneltg'?, 

. .  

* .  . .  

I - ,  

. .  

soae#!;at more in e laEt ic  and e l e c t r i c  properties on 

the o t t e r  kanai, ha8 no l e s s  than . f i v e  d i f f e r e n t  

and changes over  from one to the next'about . .  

i n i e q x r a t u r e .  

the d e r . ! ? l t i e z ; .  OI=C modificatioc, the "delta phase" 'has 'a' density. 

of 15.6 grms per cubic centlmetre, while the ''"alpha' . .  .phaaeR, 

which I s  etable at room tempera.ture, has a6 much.aE l9.g.. . .  

. 

. 
I ry . .  ,100~. .:. ..>:  . .  c . .  inorease . 

. . . .  . . . . .  ' r  

There Is an extremely great dlfference between 
. .  . .  

. .  
a 

... I ' ' _  

. .  . ._ .  . 
a .  

Such 
. . .  . . .  

. .  a erect difference Iri dezs i tg  1s known ._. ln . only .one other . . .  elesent-- 

tir:-omd the propensity of the metal t o  chmge ite.'volume .by 
<" 

. 

& large' frtictlor;, t o  aay. noth ing  of other property :changes that 

0ccur.a; frequer-ti; as the terjyereture 1s veried,  rntiies the fab- 

r i c a t l o n  of this n e t d  a part icular ly  difficult,problem. , The' ' . 

fo1.m stable at room temperature'ie brittle .&d cFnot..,:be .shaped 

by pl a E t I c d. e f o r E  G t io:: ; for  s m e  t e ly '," :. however ,. " all : h1,kh t enpee. .  

. .# ,:: . .  

. . . . . . . .  . . . .  . . . . . . . . . . . . . . . .  . . .  . *.;.. ,... ,<. .. , ..:.-:-.: . . . . . . . . .  . , : ,  

. . . .  . . .  ......... _I .. - _  

, ' 

. . . . .  

Ature' modif lcf i t lons are p l .a s t i c .  
. .  . .- 

~.:a::.',.. ... :;..:..;r. .. :'. . .:;:: . . . . . . .  . .  . . . . . . . . .  . .  * ' .  -.. .::,., ... :;:' : ':..:..+':..'.: ... ............. . . . .  . . . . .  . . _. . .i. '. :.. .. ..: . 
Flutor , i ;m hae c ther un;lcual properties: . In. . .  aorce',ze,gpects . ::.,:,., ... : . . . . . . .  ::--":. . . .  : . . .  ... I.? .:=..;.+. ...'., ....... ..:;* . . . .  

It berely deserveg ' t o  be call.cC A metal. It ''poss'eeses an" electrlcei 
. . . . .  .:L. . . . . . . . . . . . .  -::,.-*.. ...... ....... .. 

' . :.,-j:..&.. . .  r-.. . 
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- r e s i s t i v i t y  a t  rcom temperatures one ana a hAli tine's that  or 

biemuth, l t e  nearest compezitor among the elements, and . .  the re- 
. .  

..u ". -8% 
e ietance  of. a l l  phases but. delta .decrease6 with ....... . . .  .. ? ...._ .,,:, >.*,&. .hCr.e&slng.'tem- . . . . . .  . . . . . .  . 

.'v, . .  .. 

peratcre.  Ever, d e l t a  IE not norma' ,  f o r  it oontr&%a, .... :::; . . .  on'heating 
.. . . . .  .... i. ,.:- . .  . .  -: %... 

. .  

::.;.:-.:: . . . . . .  
.::;,>.z .: .. 

...... . .  . _.. . .  . .  . . . . .  
in a msnner abeoliitely unprecedented. 

. ., . 
' An added d i f f i c u l t y  in tke  manufacture was' ,the fact the'. 

\ . . . ' .  . . .  - 
i. . 

i 

plutcnium I s  extremely ' toxic  because' of its' a1 

Altogether alutonlum i s  about the most .dieagree 
. . . . . . .  

which a metallurFlst couid be asked to fabricate  special shapes - 
on a' l imited  time schedule, t h  

I t  i s  unquesticnably, the moet 

The metal is highly ele 

oxLde.when exposee to the  atmo 

pieceo was tbAerefore imperative, i 

t h e  f i n i s h e e  ,s\;rface anti prere 

being Rprrad arounC. the laborato 

.. were found' to be uneependable. 

very  l a s t  ' momen t--in a ni'ckel 

inch tfi ick appl i ed  by h e s t i n g  

n i c k e l  c .ebony1 gas. L'nder co 

i s  deconposeci and 'pure nicL.el 

an(? continuous f i l m .  

L e t  , u s  return, now, to 

.mace. It -8 a l l  very'  well  t 

b a s i s  of messurements of t h e  . . . . . .  . .  

. .  
I -  - 

. . .  . . . . . .  
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, .. . . . . . .  '..,.. :,:. . .  . . . . . . . . . . . . .  . . .  . . . . .  

help of  a f s ; r ly  couqlicated theory.' B u t  thie method was neceEserlly 
. .  . . .  

inaccurate and a direct determination of the ,crit ical  maa6 W 8 E  
' 

.: . . . . . .  ,<. ." 
,4 ' . . ? . .  ..I.. 

m o G t  essentlal, a determination ma 

critlcal'm'ase and by obtaining an 
. .- 

: 
. . .  . 

% . . . . . .  ... . . .  .% . . . . . .  
..: 

. . .  
. .: . .  

. . . . .  . . . .  :... 

. : ...-;-.- 

. .  
, f a e t  .neutror .~ .  

. .  A large .pert  of cke:effort of the l&ratory; ' therefore,  
.i ."W . .  . . .  . __.. i . .  : . .  

went i n t o  .preparing to handle 'a. fast n e u t n n ' e h a l n  reaction. in . . . .  . . .  . . . .  . .  . .  

a' safe marker. 

goal were deEirfibie,  both to .che 

criZica.1 mas5es mC: t o  g ive  t h e ,  

t r o l l i n g  chair. reactions. The ' c  

It W ~ E  f e l t  . thet  6eveia l ; : i  e ,  wfiy ' t o  . t h i s  ..... \::. . .  
. .  

r 

: proCuct1on of act , lve  material 

f i r e r  an2 t h c n  very rapiely. 

. obtelxi a ohain resctior: with 'the: .minimum 

nade ii' neceesai-y t o  r e l y  on a 

A slow neutron reactlor, 
I 

able'as a fast reaction,  . The 

high speed; therefore  'in order t o  'produce . . . . .  slow neutrons.. 'they 
. . .  

. . . . . . .  
. .  

. . . . . .  c 

heve to be Cecelerated in a suitable medium. . The most ..effective . . . .  
, , ..:;:;;i; i, ;. . . . . .  ...... .. - _. . . .  -..>. . .  . . . . . . .  

. .  

mean6 of .decelerating neutr0r.s i s  t o  'lef.:.ihem m a e  co l l i s ion '& 

w l t k .  nydrogea n u c l e i .  
. . . . .  : .  ~. . .<, .: ' ..:. 

. . .  .: . .L .,:-..e:: . . I .  

The simplest. way of achiering:.tk;ie .Is. ..... ' " :. . . .  . .  . . . . . .  . . .  . .  
I.. . . : . . .  :..- . .  

to u ~ e  a e d u t l o n  of the a c t i v e  material i n ,  water, 'Thie ,~~ .6olut lon 

' sh-ould be aurrounCed .by a .good neutron re,fle.otor, .: 
. .  

.... 

. . .  
" "' ' . .  !. . 

sane ' t i r e  does Rot abocrb appreciably the sloi? n,mt 

l e  iritrtn&g t o  use. 
. . . . .  . . . . . . .  . . . .  % ... . .  

. '. . .  . .  

The best tamper,'for ,th,ls pur 

. ' .  

. .  

. . . . . .  

..* .< 
. . . . .  

' ..i . 
. .  

: . . :  . . . .  . .  . .  . .  

. . . . . . .  . . . . .  .. .. a .  ....... .- -A*....- .-.:. . ..-. .- r..r _. 



'b . 

? 
! 

. . . .  . . .  . - .  -26- 

.......... . . . . . .  . . . .  . . . . . . .  ..,. -. , . .,,..E J-. ' . 
. . . . . . . . . . . . . .  :. ,."" . . . .  
- 

. . . .  . .  

probabli  be ~ o e t a l l i c  "beryllium, but since sufficient. Quantities 
. . .  . .  

of this m T e r l a l  were n o t  ava i lab le ,  berylllu,"oxide was used 

w k l c ?  I s  a very gscZ eeccce. chclce to beryilliup. '."Many.;i:tech-" 
.... ,:. . i 

. . . .  ::. . . . . . .  . . . . . . . . . . . . . . . . .  ,,,<..:.:..;. . "  , . . 
e 

. .  

. .  ..... .. ..- 
. . . .  . ..... : '... +i:!;T;!$;,; . . .  

. - n o l o ~ i c a l  problems h8.d to' be 'overcome In producing a' meter ccbe 

' .  

B. ... ; . 

4 

' .  
I 

a 

e 

.. 

. . . .  

. .  

_ I  ... . . . . . .  ..-:.I 
, .'a!': . 

- .  

..: 4 
of h1c-h. c.e*:s i L.,! 5 e r y 1 ~ 1 : a  b r i c k s ,  Borne in tr i ca te ly  0 This 

. . .  . . . . . . .  

. agseably, w k i c h  was k n o m  in the laboratory' 

tro'le?", I;sS Cso be des i~ 'ne3  a8 effectively a 

' valune o r  the water salut loi ' i  must be larg 

. . .  . . .  ;mo.s.t:.-favorabl . . . . .  . .: ,-.: . .:.... '.I . e . ... . - _. . .  
. .  

. f k s  r, no'utron.3 to' 3e  ef Tectively 'slowed .down;. 

volunc t i l rne;? out ta'be about 15 'lltres. .Sin h i e  ..rathell..:,. 

large v3iune' 13 reqJired f o r  slowing d 

considerabie captubs of the slowed neu 

t r : e r ? f z r e  t h e  m e ' ?  o r  active p;nte,-ial 

becms? it is t?ctces8ar~ that most of t 

capSured by'the n u c l e i  of the act ive  m 

hydroZen nuclei. Zt was calculat.ed ,th 
1naii-m 235 would, be o r l t l c a l  If the c 

tile uran1:ur' was 145 which was, the 

by t h e  electromagnetic separation pro 

The, water boller was actually. 

as tkc! necessary amount of 235 *as. av 

. c ! - a i n  react ion ever to be produced "wi, 

also t h e  first wlth small amounts of 

ya E f=\cmd to be 5SO grams.' The exact 

theare:i-s+l preji:+,ion wae certainly 

: .  . .  

. .  
. . . . .  . ..... ....... . :  ',?. 

..., : .  :. . . .  ........ . . . .  :. 

. . .  r .  

. .  

. ,  

. .  

.... . .  

I . _ _ _ _  .-., .... i.. ~. ............ ._. . . . . . . . . . .  . .  
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gratifying tha t  t<e  e q e r l a e n t 2 l  value wan about the aame as 

the theoretical and i t  showed that no e e s e n t i a l  point  had been 
overlooked in the theory. . .  

. . . .  ........ . . . .  .:. ;:. , . .  
. .  
. . . . . .  ' . .:: I_._, - '.-'. ' :&.,&r:.fj . . . . . . . . .  '. . : . . . . .  . .  .:.;. 

. . . .  . . . . . . .  . . . .  . . . .  

The water boiler. was subsequently devclbped s o  .that it 
. .  . : 

' ,cauld be operated at an power up t o  3, kilowat& . . .  and 'In 'thiif' . .  
. . .  . .%. 

madlflcatlon I t  was 'most useful.88, a strong and. ea 
. . . .  . . .  

. .  

eourci 'of neutrons for experimentation... . .  . 
. .  

. . .  
. . .  ... 

As the next ste9, it was declded'to'pedu 
. . '  

n r c u i :  of hydrogen 13 comparison with t h e  ... 'amount . of  uranium 235. 
................ .-.'..'..... : . . ,; , ..:::..>;; .::.: , 
.>;. ,: _.:. :5.:..;G. :'k.'." . '. . . ...-...:...,.. . . .  . . . . . .  ... ..... .-- 

In t k - i s  way, the, c r i t i c a l  m a s ~  would increaee"'gradual1y and t!m 

nuc lea r  reaction would be 'carried t 

rather than by scow neutrons.' .'To carry,'out t 

h e l p f u l  that  there e x i s t b e  a 'conpouni! between 

. . .  . . . .  ._,. e!.. . . '.'. : . .  

, .  . . . . . . . .  

. drogen, UH- wnich hae a relatively. >'  
get greater hydrogen concentration', . . . . .  th,e udrlde' ... m3 ~Waal..~ix8d 

wlth hydrocarbon plastic of formula : a2proximating _ .  CH2 . 

. . . .  . .  
...: , .  i.. ..: . . .  

. . .  A. . .  
. way, mixtures containing rmm go to"io :,6pqi~0..0f hydrogen per..'* _ .  . $. i : ' . . .  
u r s n i u a  235 nerd obtained and critical mashe8 'between . I  3"and 10 

. .  . .  

. .  
kilograms .wee found. . _ .  . . . . .  . . . . . . .  P I  .+.. ... .: . .  c .  

When th i s  hydride progr&. w+s f irs t  started,, . . . .  . i t  was 8143- 
. . . . . . .  ... ........ . . . . . . . . .  

gested that hydride might perhaps 'be' a more eff lc$e,nt~. ,way~:of .  . . . .  

.using the active material than metal. :".The reason. :fo.ri=,-@le : 

suppositim wcrs that .collisL3ns.with hydrogen. wo,uld :prevent.. : :;),'>. :<. . the ' : 

. . . .  .. . . . . . . . . . . . .  ..I . 

neutrocs from escaping from the act ive  material and would,,+ , .  

thereby reduce the ' c r i t i c a l  mfies. ' I t  was . .  realized, . o f '  cour-ie, 

. . . . .  . . . . . . . .  

. . . . . . . . . . . .  

. .  

. . . .  

.::. . .  . .  . .  
~. . . _ .  . . . . .  . . . . .  . .  . . . . . . . . .  . . . . . .  

. . . . .  C _ .  . .  
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that by the game c 'ol1is ione the neutrons would be slowed down 

and there  was' the danger that  thereby the time of .flight between . . . . .  

two f leslons would be lengthened and the eff lc ieric  

atomic bomb accordingly decreased. 

hope that tiiis mlgh+, not be. bo. 

at least in the ve loc i ty  region befween 5000 

m e t r e s  per second the time o f  flight between 

t o  be n e a r l y  conotant, namely 1/gO,OOO,OOO of second. 'On the ' 

. ' .  1 

. . .  ;.'., ' ' ' . . .  

. . .  . .  . . .  
However;' there w a s  some 

. . . . . . .  . . . .  . .  
. .  

Some experhente  had shok '  that 
_ .  . .  . . .  . .  

\ .  . 

o the r  hand the time of flight for slow ( nthenaal~~~. .~neut,rons . . .  . . . . .  ..was .:' 

abo;: t en .  times longer. 
...... 

n 
. .  . .  . .  . .  

. .  
The question w a s ,  therefore,  at what. , 

. 
e 

c 

8 

L . 

. 

ve loc i ty  this change of the tlm of flight 'took,, place,,,,and . .  

there was at l e a s t  80ne hope that i t  might take p1ace.at.a 

velocity only slightly above the thermal. . T h a t  hope vas . .  theoreti - 

. 

' . 

. . . . . . .  .', . . . . .  ....... . .  : . :I 

. .  

. .  ....... . .  .i. . . . . .  
! . :.: .... ...!.. -2 .. : .. i'.', . 

c a i l y  f a i r l y  w e l l  founded by t h e  'obeervatlons that the  croae= 
. .  . .  

sec t ions  of many 'other nuc le l  f o r  neutron8 show very -:qlolent . .  

...... . . * .  .. . . . .  ....:.... ........- . . . .  ... .... : x  -... .... .:.:.:. . . . . . . .  . .  :. 
. >, , '.;' i 
.' >.: ,.:, '., : .  ... . .  

fluctuatione (reeonancee) at low velocities. . , : .. 

An extensive experimental program 'was therefore sta+ted t o  
. . . . .  

inves t iga te  .the behavior of the croee-ssoti.oa f o r  fission as a . .  . .  

functioa of neutron v e l o c l t y .  It wtts,round.that a8 the neutron 

. . . .  

indeed appreciably shor te r ,  an8 stayed shorter upon further . .  In- . 

. . . . . .  
. . . .  . .  . .  

veloc l ty 'wae  raleed above thermal, the . c  t,lme of f l i g h t  became,: . . . .  

. . . . . . . . . . .  
i. ...... '. . 

crease of the  v e l o c i t y .  However, the factor.  by whioh~~it'~~kaL . . .  . . ' . . . . . . . .  . . . .  ............ . .  

shoytened was,  on ly  3 instead of the expected 10. ',It f.lnalby . .  .. .: 
. . .  

t u r n e d  out that the o r i g i n a l  experhente  ahowlng conetant ,time 

of flight between 5000 anO'l0,c)OO kllometre.8 per . . . . . .  second'had been 
..... ,.';>,*.:::-;:;;. : ::f. . ; 

......... ;< i'.. . . . . . . .  :, . . . .  >-,:;;. 

... :. . . . . . . . . .  ' 

. . . . . . .  . .  -... . . 2 .,?<;?.<! ." :.': . .  
. . .  , .  .... :... . .  

. . . .  - .  
. . . . . . . . .  % .  . . . . .  .:..... . _., . ._. ... : . . . .  i.. :,:..*. - .. - '- . .  . . .  

... . ..,:.,; .. :;'.....'L. .:-fZ$:.- . . . . . .  . . . . .  . . :.: '.; +y* 
. .  . : . .  ' . 
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. .  ... . . .  ... 

incoyrect and t s a t  there was a c t u a l l y  a pradual decrease of the 

t . i m i  cf . f l i g k :  w i t h  increacing v e l o c i t y .  

the  u r m :  

 his resu l t .  s h o w e ! ~  thLt 
: ..: 

. s  . . :. :; .:. . . 
kydrlde w m l d  Involve a considerablyii:$onper,:,nuclear . .  

. . . . .  . .  .............. 

reaction .tire than  the metal, and would therefore l e a 6 , ' t o  a 

less e f r l c i e n t  u.se of  t5.2 act ive  Icacerial even:.&hough I t  mxie 
. . .  . .: ..:'":. :.. . .  . y<;t :' ' . .  

. . _. . . . . . . . .  ... . .  . . .  . :.: . . .  the  c r l t l c a l  ffiass saal.ler. 

When t h e  c i t i c a l  m n s a . ' f o ~  t h e  varlo 

had been deterxined, they w&re used for 

a Giajor part which wae k e p t  f lxed In a . . .  tam 

w k l d i  fitted Int; a holeeof the  maJor part"'. 
. . .  

. .  

. .  
. . .  ,;:, 5 . : .  

: . .  
tF. c- ..A " C .  ., .:'" It alaq- g.;;ide r a i l s .  Then for a very ehokt t i m e  while 

. . - .  

the plug was drGpj;lnc through, the assembly .:waul 

~ ~ i x g  t h i s  t l z c ,  tke:;,, t h e  neiitrons would multiply 

obtrilil a large 'tu:*st cif' rxi i :rmis w h 3 e  

in tir,e could 5 e  c d c u l a t e d  a b  well as me 

ciro2ped out of t?;e t m 3 e r  Ch'e asee:xbly 

cT-i t lcal  and t he .nsu t rons  w ~ i l 5  decay .in a very short time. 

- 
. .  

,. .:: 

Thi!.. 
. . .  

. . . .  . .  
exgerlxen+, of tlzkllny. the drazon'a tall' a&..be' . . _  performed wlth 

be quite darlgero2.z with metal. 

F3.i-e bo:.h a very valuable neatr 

well. tiig v e r y  s ; ~ t l . s f a c t o r y  agreemen', b 

05:iervzC shape GZC size of t h e  

. . . . . . . . . . .  .--. - __ .. -_ -__.r. . ,__ . . . . . .  
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In early 1945. after these ex2erlments . . . . .  .were carried .out 

with hydride, there n & s  enough materihl av'ailab&e,.:ko begin ex- 

perimentation with 235.metal. 

were made which were 'certa in  1 t o  be arnaller.: than, the ' crlti'cal 

.,... . . .  :.. I). .-: ... .. .: . . .  

. . . . . . . .  ..... . . .  . . . .  ;. .:'.;<+,. 6 

. i i A . . .  
. :  ;.::.?. . .  . 

. _ _ . a  . . _ _ .  . :. :.. ' 

To &tart ,with, ipheres of :the m e t . 1  
. . .  . .  

. . . .  . . . . .  .:..:. : ,.i ". . . .  

:..-. . . .  :. . . ..*. . . . . .  . .  . . . .  . .  . .  .,..' : . ..:f&.*y*:..:, . . , : _. ::. : .. ', . 
mass. With each where ,  rneasurements"'were msde of 'the miilti- - 
p l l c a t l o n  of the number of ne 

inserted at the center  bf the.'@ which . . .  

is due to the fieelons and neutrons.' produc:ed;.''.in t h e  sphere,:':could 

be calculated on the basis o f , t  'croee=sect Ions 

of the nucle i .  

perimenta.1 eri-orcwlth the o 

The obeerved ,m 

. . .  . .  . .  . .  . ....: ......... 

be confidently expected that  the predictLon. ... of. ..the':'orl . .;.:: tical .. . .  . .... ._ . :.. . ,. :. .;;. r.->.. 

. .  _ ..._.. .. .- . . . .  . . . .  .;.::.:?. ;..:;,:.:+::*..-<:. >:i$;; 

mas8 wa8 ale0 correct .  A s  t h  

more and more accurate predlc 

' p s a i b l e  and the. flnal reeult' 

'. ' . 

. . . .  

. . . .  
. . . . . . .  prec i se ly .  

. .  

. .  

The t i r e t  c r i t i c a l  ma8 

. ' . .bled In 'April 1945.. '.This gav 

re ly ing  entirely on fast n 

. .  . .  

. . . .  
... 

9 .  
.. 
. .  . .  

. .  

.... 
' _ .  :. control .  To give further che 

were made of  the d i s tr ibut ion  . .  
. .  

. . . . . .  
B 

. -12. . , v e l o c i t y .  A measurement 

..;,>; .... . . . . .  
. .  . .  

.':..i .' . : 
5 '. , the ' neutron number would d 

. .  
. '. 

e .  

was s l i g h t l y  reduced from 

' clusions,  could  .be drawn a 
. . .  

.. v.. + 
,i 1: - :  . .  

m 
. .$ . 

. .  

. .  .. -. . . . . .  . . . .  
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' and therefore about the probable e f f l c l a n c y  of a'bomb ~ c o n t a l n l n g  

a certain numSer 'of c i t i c a l  maeeee. Similar reasuretmente ._ . 

. .  

. . . . . . . . .  .......... : .:. 
'. were made about twa months later wlth the 'first 'crltl'oal"8aeambly 

... .... . . .  .:,..- . .  - . .  . ,. ., . .. . , , $;;,>:., .::1..: .: ' ' 

Here again the predloted Iialue':of:. the 'or i t ' ica l  
. :,. :.,:.::.. , ..' 

* - .  

of plutonium. 
. . .  . .  . . .  .< . . . . . .  . . . .  .... .I.; . . . . . .  . ._.. '. ' . . . . .  . .  

maas turned out to  be correot within'a few..percent. 
' 

. AB the cr i t i ca l  ma06 could 
' r i .  . .  ..' - 

'the e.mphaels of the . theoret ica l  wo 

of the e f f i c i e n c y  of  the bomb'-a. problem which natu . . . . . .  . . .  

received much attention s ince  the beginnin?, ..... . of. the. ,pr 0 .  . , .  
. .  . : : .:. . .  

. .: . .  
. .  

. .  

The most importpat factor  in predlating the etfioi8ncy'was' the 

rate of multiplication of the neutrons,: 1.0.~ ,th 

which the .neutro? number I s  do:clbled. ;This time' 

If 'the ma88 i s  only sllghtly'greate'r than. critical' and'de- 

creases continuously wlth increasing mas8 'of 'mate.rl&..-' 

. .  . . . . . .  . . .  ........ 

. . .  
i . .  

. .  

. .  . . . . . . .  . . .  :: . . . . .  . .  
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. .  
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The p r o j e c t  was' n o x  .rsady f'or .the,..next. t o  the last .st'ep: T.0 
. . . .  - 

make ail a c t u a l  test cjf a nuclezr exp.los1on ..... -.,Bec,&ye of .... the .e.X.trem@ 
. . . .  ........... iy:.::... .. ;I"' . . . . . . .  . . .  . . , i: . -: .... ..I..>,. '.i' y,. 

- .  
.1 . ......... 0 '  . 

. c o s t l i n e s s  of t k e  n a t s r i s l s  irivolved i t  waa.'.obvious :t 

T h i s  test there f0re 'ha .d  ' t o  work and a 
..'. , . .  

c o u l d  be made. 

as f e e s i b l e  hqd'to be obta ined  f r o r  it. ' For.' 
1 5 0  

a d e s e r t  s i t e  zbau t  miles  south of Los'.;Al 
. .  

A 

.................... 
. . . . .  a m  a l a ;.. 

.I I u 3 , ., , ,  

. -  
e a m  l i -7 

. . . . . .  .- . - k L  ',,., .... :... .c . . .  
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in c r d o r  t s  ?"pars the . t e s t  an2 t h e  connecte: j  me.asurements. 
. . .  . . . . . . . .  

. .  . .  ~ : 

?or t h e  t e s t , .  t h e  atomic: t o n b  was n o t  dro$ped-:f.rom., an"ai,rp?,ane . . . .  . . .  . '.<&..:.:, . . .  ,,-__.. . . . . .  . . .  ... 
1. 

. .  . .  ......... .. ~. 

but s e t  u;: ~n a 1 C G  f . t .  t o w e r  i n  orde.r. .to faci l i . iate  meas&'mdfit$, 
. . . .  , .:i' _;. _. - I "  . . . . . . . .  

_ .  
.,>_ . . . .  . .. * .::.;.i:.. . - . . ,;: .: ': ... 

The r:ast c x t e n s i v s  measurements wer6 naturally made of the b laet  . 
. . .  .... 

. . . . . .  . . .  . . . . .  . .  ;i. . .._ . . . . .  ::: :..*..-.:... 
. .  

.... i..:: ::: . . .  ,&.:;:..: I..:P'.'. 

prGduce-: by t h c z  atomic  bomb because the b l a k t . ' . i s  t h e '  pr inc ipa l  way 

' in x!ii:h the  a tomic  bomb I s  e 

. .About e , .h . - , l f  d o z e n  d i f f e r e n t  m 
- .  

t h e  measureman: of the b las t .  The 

measwe ths pressure at large dist 

were. rugged crusher  gauges t o  meas 

many atmospheres i n  the' imme?ia te  

we,re stanciard pressure.  gauges i n  t 

such lis ere used. by other labo 

t h e  pressure in t h e  blas t ,  w a v  

gauges based on th:! motion. 0.f 

pressure .  . There. orcrc e lecirir:  

10s pre ssure s.: . There were m&e 

verious s i z e s  in' them and alum 

. A  c e r t a i n ,  ' r e l s t i v e l y  loa pressurcn would bur 

i a r g e k t  h o l e ,  0. somewhat h i g h e r  pressure ' I F ~  

lm-gest foil p.m: s o  on. 

Perhaps t h e  most e c ' c u r a t e  results were o b t i  

v e l o c i t y .  o f .  t h e  t l p s t  wave  s t  various  dis.t .$ 

r 

. -  

. . . . .  
. . . . I '  . 

. . .  . . .  
These sim'ple devl'ces 
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. .  'I 

. . .  

velocity.is g r e z t e r  than so 

c m  c ! i l c u l % t e  'thk pressu!-e  

. .  . :; : . . .  

'4 

. _  

una v e l o c i t y  . . . .  :and from the -'dIffere:nce-.one 
. .  . . ::..',:*..: - . . . . . . .  . . .  ;,,.:.- . .;> . . . . . . . . .  . I  
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v e l o c i t y  of 120 meters per secGnd,. After:' 

the flame 3icd down nn:l the  b s l l  which had 

became 3 d72l purple .  It cont inued . to rise ' 

... 

- 
... 

t i m e ,  .?td fin:.:l?;. 'Crrsie through and r o s e  above.. the c louds  wilich 

were. 15,OGG f e e t  above ground'. It c o u l d ' b e '  

clouds by. its c o l o r  ;in: could be .followed.' 

;; , .:. . : .. 

. above ground.. Tke win8 blow'i'cg i n .  d l f f ere 'n t '  .d ir  
. .  . . . . .  

al,titudes.made the cloud i n t o  a' "2" shape .  
. . . . . .  . .  

. . .  . . . . . . .  . . . .  ..: .:,. .:. , . . . . .  -:., :, . ' . .  . .  
. . i  . 

. .  
t o  the n o r t h e e s t .  

. . . .  

. It was c l f a r  to everybody thet  the t .eat . .h.ad been'e success .  - . .  
. I.:.. . .  _ i  :.:;. ':. . .  . .  

. . .  . . . . . . .  . . . .  ..: .:,. .:. , . . . . .  -:., :, . ' . .  . .  
. . i  . 

. .  
t o  the n o r t h e e s t .  

. . . .  

. It was c l f a r  to everybody thet  the t .eat . .h.ad been'e success .  - . .  
. I.:.. . .  _ i  :.:;. ':. . .  . .  

. %.en tk- ,many measirenieri,ti ye re e v a l u a t e  . .  

enerc; r e l e a s e  WC:E c i c o n  t3 whct had. bee 
. . .  .: . ..a:% ..; .. ;:a,.:. .. .:.: .... 

.:d'.:"'. i .  .,.: j : . . . .  . .  . . . . . .  - .  . .  . .  . .  

grounds. in f a c t ,  i t  slightly more. ' . . f i g 0  . .  as'-pxpe.c:t.nd ...... t b e o r e t i c e l i y  I 
. .  . . . .  *'. . .  .:5..y.;;:...:.... . .;: l.: ~~:,;' . 

. .  

thc energy r e l f s s e 2  W A S  transforme6 i n t o  blast-.8l.i,gl.,t~y,.less . . . . . . . .  e f f i . i i e r ! t l y  

t h a n  i n ' . -  TXT e x p l c s i c n  s o  thet the. blast was"the'kqu1valent of t h ? t  
. .  . .  

. . . .  
. .  . . . . .  

. .  . .  
. .  . .  from lC,CCC! t o n s  of TNT. 

8 Whzi h.;d b e r n '  3ccornFlished3 ' For the ' . ' f i r s t  . t l .mc,  .an a t o m i c  
. : .'  .--;- 

bomb had b e e n  rxJe .wzi kad t een  successful.. & t g ' a t  the  ;erne time 

this, was the greatest exa los ion  In h i s t o r y .  %e. l arges t . . sxp los ion  
. .  

. . . .  . . ' . i ' .  . :: . . . .  . . . . . . . .  . . . . .  - ;." . . . . .  
:. ,. . 

which had e v e r  occurred before 'was. that at .Oppau'.in ,1923::i.n. which . . . . . .  . .;'., :,':.?\..:<. ;:; ..>*.:. , . . . . . . . . . .  . . . . . . .  ..>:.cp . . :. . . . . . . .  . . . . . . . . .  . .  
6OOG.  tons  of anmonium n i  t r e t e  exp.loded, e~~uivalen~.~~'to"'.about~~~~5,00G t c n s  

. . . .  . . . . . . . . . . .  '.,?. ....... , - . . . . . . . . . . .  i 
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prove the effwtivemm of graphite

Substituting graphite for

the innertioxaof tulxdloy

tamper greatly.
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WATER BOILER

1. BOILER STRUCTURE

The so-called water boiler as it has been made at Site Y is a

genoue chain-reacting pile using a solution of uranyl sulphate (UO@~)

homo-

in water

contained in a 12 inch

surrounded by a fitted

Choice of the $ulphate

diameter etainleern-steel

refleotor of BeO blooka.

ves~el all of which is completely

There were two important reasons for choosing U02S04 instead of uranyl

nitrate;

there is

namely, there is less unwanted neutron absorption with the aulphate than

with the nitratea and the sulphate ia more soluble than the nitrate. The

latter reaaon waa considered important beoauae it was feared that wit; alpha-stage

material it might be difficult to dissolve the critical maa6 in the desired volume.
P

In a report by L. HQlmholz and G. Friedlander, LAMS-X, oertain properties of ur.

uyl sulphate solutions are desoribed. They have dertenninedthe volubility as a

funation of temperature, the density aa a funotion of concentration and tmnpera-

ture~ and the pH at various concentrations and tcmperaturea. They have also de-

veloped a method of analysis of solutions using a refractometer which secaneto be

good to 0,1 percent. This method is convenient because of the ease and speed with

which determinations can be made. The concentration measurmenta on the solution

in

of

the boiler were also supplemented by occasional gravimetrio analyses.

Determination of the density of solution as a function of temperature is

importance in evaluating the temperature coefficient of the reactivity.

Fluid Handling Equipment

The uranyl sulphate
~

solution is stored in a flat vessel with a conical
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tor of”Me sphere by a clamp which vim soft-solderod to the sphere. The round.con-
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mit the mfdy rod to operate first. The soup will be dumped
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only if the safety
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rod does not bring the neutron level down in time. The delay has been aet at two

seconds and this has been sufficient to prevent too sudden dumping d’ the soup in

operations thus far. ~) The over-ilow bucket is provided with a large disk eleo. ,

trode near its bottom, If liquid gete into this buoket, i% shorts the contact to

. ground and opens the dump solenoid, ‘i%i.~contact operate~ through a relay oomp2ete-

ly independent of the other dumping mechaniaru~so that it sermm as insuranoe against

circuit failures. 4) The Eoup will be dumped ii’the power fails. Thin is a feature

conznonto al% of the mfety control~.

In case of failure of tho normal control apparatu$~ or a more rapid dwnp-

ing is re~~ired* an emergency dump solenoid Valve$ located immediately above the

ood.cal pan, can be opened to rd?ase the air presmzre on the pan and lower tihc+

f30up0 !IMFJsolenoid is normally operated by AC but i8 arranged with a relay which

/ automatically swi%he8 to a battery if the power goes off. The switch for this

solenoid i~ located on the main control panel, 4s a i’imd safety precaution, the

conical pan is provided with a manual dump valve having a long extension handle.

The openin~ of’this va~ve dumps the soup through a stainle8s=a%eel drain pipe into

a a%ai.nlw$-steelbuoket Ioca%od in a covered trench outsida the laboratory. J!

to di.scourwgooontknued chain re-

mla~t ditch” prooed~reb If tha

nece~sary to remove it from the

block diagram of’tho inter-comnw-

The sphere has a volume of 14G95 liters exchting the connecting pipm

and is made of $ypo 347 18-8 stainlesa steel, 1/32 inch thick. These spheres were

flare and with a polar flare onto which the pipes

welding was done at the poles, and the equator

UNCLASSIFIED
—
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to be installed so that detedx.uw, eta., can be put into the reacting region. ‘Ma

welding techniques used were uhosen after making oorrosion tests cm many samples,

Corroeioriof 18-8 Stainless Steel In W()~S04Solutions
—,.—..,—— .

taining 2~.12 Qnd evidence that it WEM not strikingly different fron 18-8 for our

purponen eliminated it from our tests. The tQB%3 were carried out by placing mall

steel samples of’measured weight and area in uranyl sulphate nolutions in closed

weighing bottles. The weight changes of the mmp?.es were maunn-od fh-cm time to

time. All te6ta were performed at room temperature (25° to 35° c),

Untreated ~heet stock of # 302 steel wa~ used to test the effect of the

UQ2S04 ooncmtration and of small Cl- and N03” impurities on the corr~.tiionrata.

The weigh%-loaa ratt=eobserved in the~e experimentswere all extremely small, h

%he range of 0.j5&o O.’j’fl/cm2 day, and were practically unchanged in going from

distilled wwter to j$b!lJ0@304. The presence of .00IM Cl- or .CMl&!N03” ~eemed to

enhanoe corrosion ~lightlyj but hardly by aignifimnt amounts.

start of exposure to the solution are given in Table 1. The limits of error given

are calculated on the baais of the awmitivity of the analytical balance used= all

weiglnngs being taken to be correct to ~ 0.04 mg. The symbols in the column

APPROVED FOR PUBLIC RELEASE
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“Treatment preceding corrosion test” have the following

N = no treatment

E’= piokling in 10 peroent H2SO& containing 2

meaningss

percent NaCl for about 30 min.

.&= annealing at

c s cold working

s g aandblaatd.ng

Y = welding with

w (cb) s welding

w (AC) s welding

The order of the

menta were carried out.

2000° F, followed by quenohing

18-0 weldlng rod

with Cb-bearing 18=6 welding rod

with acetylene torch (non-oxidi~ing flame)

symbols indi.cate~the order in whioh the various treat-

Several UCJ5$04solutions in which steel samples had been immersed were

analyzed spectroscopicallyfor iron, “chromiumand niokel and the amounts found were

alwaya larger than Me weight IOSG of the corresponding steal se.mplna(althou~;hDover

more than twiae a~ large). Thin indicates perhap8 that part of the weight Iosa of’

the Bteel is ocnnpensatedby formation of an oxide film.

somo of the welded and cold-worked samples which showed 2arge weight lOEJG-

os (samplea 3$$l,Kl~15$21)were sectioned and exmmined microaoopically. Ho evidence

of intergranular corrosion was found in any of these specimens.

samples of # 316 and # 347 stee~~. ex~o~ed *O UJ2S04 ~olution. when in

contact with each other showed no rapid weight change6. The same

of # 302 and # ~~ steels in contact with each other.

The chid’ renult of these corrosion studies is the fact
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saquently all parts of tho water boilar which were to come in Contact with U02H~

solution= were “pickled” with normal. ~f lM)2SO~solution for 1 to 3 weeks bdore

the Etart of operations.

IJe.flector

Mr. Il.F. Christy, who was responaibl~ for the first designs of tho

boiler, dacided that B@ was the best tamper. Subsequent tests show this to be

true. Mr. Balko’s group in Metallurgy Division suoceoded in producing bricks

3“ x 3“ x 6“ having a density around 2.75. The maximum dcm$ity which they maccoed-

ed in reaching wafi2.9 gms/Gc. The bricks which were to fit against the sphere wer-~

produced by Mr. DaIke”s group while the ~rea$ number of rectangularly shaped brioko

necessary for most of the tamper were fabrica%od by the l’anete~lCo. u~ing a method

similar @ that developed by

Alamoa involvod f’iveatep8s

1) IWfmfiingof BeO

Ml-.Balke. The fabrication of the BeO bricks at LOG

powder in Q steel itioat 25 tma/ir#6 ThiRresulted

in a very ~oft brick of density about 2.2 gm/cm2.

2) Sintoring at 1250° Co Tnis did not affeet the denoity appreciably but

gave the brick sufficient strength to withstand the shaping operations.

3) Shaping by scrapin~, sawing. chipping, or

L) Hot preoa in graphite mold a% 1700° C and

Graphite insarts were used in *ho standard i-ect(inguhr

grinding.

2000 lb/in2 for two hours.

mold to provide the spheri=

ml Slirfacaso This resulted in a hard brick of density about 2.7 gm/cm2.

5) Final shaping and finishing to tolorame by means of surface grinding.

(M the first few bricks which wwe manufactured an attempt waB made to

determine whether tileneutroflabsorption wa~ unduly large. These tests proved that

the absorption of the manufactured bricks waa not more than twice as great an the

absorption in a brick made at Site Y from sufficiently purs material. This was COK@

~ --———-a.
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=8. Monitors.—

Thaae circuits consist of three separate eystema, etiohunit being

to release the safety rod without the aid of any others. They were made by

RlChfi~dViatt6 of the electronioa group.

Eaoh unit.nmy be subdivided into four parts: 1) the DC amplifier

IlF3ioniwxti.onchamber; 2) the power reapply

batterios~ and 4) the thyr~tron circuit for

holde up %he sdety rod.

for the DC amplifier; 3) the bia~ing

In~tead Of’the WM.@ method Of ~Uttin& a ~Qsitive voltago 0%1the BF3

chamber, tlw chamber was left at ground potential and the wmpli.fierwas run a% a

— negative potential with renpeot to ground+ This enables aimplificatiorxsto be made

in thQ doaign of the chamber and wxtblm the operator to .hmdle the chamber withou%

danger of shocks.

Tho mplificm itself is quite simple (see Fig. 8). To achime a greater

degree of stability the filements of the two tubes of td~eamplifi.orare run from a

regulated B 6upply. In this power supply the pcmitive sido is gmundd h khe

chaa~ie. The amplifier then float~ on the negative side of this supply in serias

with a 500Q-ohm 50=watt blaedsr, This bleeder is adjusted to put the proper cur-

rent through the fllamontn of the amplifier tubes. Sinoe the power supply ha~ an

elactromic regula%or, changes in input voltage haver very little effect on &his

filament current. The woltage su~Jplyfor the screen and plate of the 959and the

sareen of the M5 ia also taken from the filament supply. This alao wm done to

insure stability and to edhinato a biatsingba~tery between the plate of the 959
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mxi the ~rid Of the 1A5.

Sinoe tho whole

presence of m ionization

amplifier unit operates at 270 Volta below groundO in tb.a

current the plate of the lA~ approaches ground. The sig-

nal from this plate then goes to the biasing-batteryohassis. The object of We

biasing batteries is to bring the signal up to the point where, aa the radiation

increases or decreaaes, the signal will vary from ak.out2 volts nagatiwe to 30 volts

negative with respeot to ground, whioh Is the proper range for tripping the %hyra-

ta-on$. The signal is then taken from the battery ~haa~is to the Sh@in& cha~si~~

The Shorting Chassis power supply, Fig. 9, is oporated in the normal man-

ner with the negative side grounded, Three 2050thyratrons with their cathod~s

grcxmded are mcunted in parallel with their plates tied together. ‘J!hesignals from

the amplifier~ are plaoed on their grids. With no radifitionpresent, theme signml.s

are about ~0 voltn negative and the tubes will not fire, The half-watt neon tube

will glow when there is a voltage difference between the plates and cathodes.

The signal bias can be adjusted by means of the batteries so th~t the thyra=

trona will fire when the radiation reachea the designated intensity. In the present

setup the Myratrons will fire at approximately .9 full-scale reading of the 0-1 ma

mater. This position is checked at frequent intervals

enough to each of the chambers to fire tha thyratrona.

d.ectromagnetholding the safety rod

When the intensity drops, the signal

will cut off. If for any reason the

drops, the dump relay will cause the

up ie shorted and

will again become

by a 200 ma source close

Rhen the thyratrans fire, an

the safety rod will drop:

negative and the thyra%roms

intensity doen not drop af%er the safety rod

soup to be dumped. M an added safety featuro

the %hyra%ron filaments are put on two separate transformer, for. if for any reaBon

these filaments or their transformers should burn outs the tube would not fire and

the mf’ety rod would not be released. 1% is very unlikely that two of them would—

uitClA$SlFlE9
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burn out simultaneously.

UNCIASS

Finally the switch marked ‘Scram” can be opened manually to allow the

control rod moves in a vertical dirootion with a total lmqgth of motion of jJO.~

inches. khen completely in, the conrol rod has its lower end 12 inches below the

center of th~ sphere and its upper

Since the top of the tamper is 16&

trol rod in itfi‘out” position has

end 22 inches above the center of tie sphere.

inches above the center of the i?iphere,the con.

its lower end 12.2 inches outside the tamper.

which didm in a key-my cut in tha aluminum and steel tubes.

the steel tuim from Wrmpingp it is reinforced with brass ring~

mmgly witMn the outer brase tub~. The motion Of the control

rot~ting the long steel rmrew which ha6 a pitch of .050 inches

ha orfbr to prevent

which in turn fi’i

rod i~ obtained “by

per thread. A ball

bearing at the end reduces end play to t’.hout0.2 sd.1. The mrew ia driven by a IN

motor thro~~,~ha clutch which was included so that there would be no damage done if

the nut were run into

Since there

the entire shee.thwas

venting @Qst and dirt

either of the two

W&$ a poasibili%y

made water-tight.

from accumulating

end Stopeo

of using the control rod with a water tamper

This construction ham the advantage of pre-

en the lightly oiled screw.

-
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Some difficulty was encountered in getting low speeds with a

in eerie.awith the armature of the DC muter findthe 120 volt DC line.

circuit which waa finally adopted was that shown in Fig. 11. AI.1FOWW is obtniin-

ed from the 220 volt house line, One 83 rectifier supplies the field current, and

three,83 recbifiern $upply the armature current. A Variac is used to vary the RrJT@

ature voliwqjefrom O to lN volts. It was found that the smoothness of motion [At

low speeds mm limited by the number of poles of the armature; however, it is poB-

sible t~ &et the control rod to any desired poaitton within a traction of a roil,

The position of the control rod i~ indicated by a S@lsyn sywtam (F’i&fi.12

and 1~]. The generator is coupled to the t3crewby meantiof a 2s1 ratio stool spur

gear. This gives 0.100 inch per revolution of the Selsyn generator. The S@layn

motor in the control rack has a dial with 100 divisions each of which is equivalent

to 1 roil. The number of revolutions of the Selsyn motor ia counted by a revohtion

—
countor geared in 1s1 ratio to the SelByn motor. k!eaaurementsmado before the cxm-

trol rod was installed indicated that the position of the rod WQ8 always within O.s

mil of that imdicatod by the Selsyn system (Fig. 9).

In order to be starethat the Selsyn system has not lost a revolution or

two, tho control rod can be run to either of it8 extreme positions and the indioat=

@d po~ition~ compared with the known correot reading of that posit~on. It has been

found that the indicating system onn be thrown out of &ep in two ways: 1) powor

failure while control rod is i.KLmotion allovm the Selsyn motor to ooaat while the

control rod and Selsyn generator are stopped; 2] running the selayn system at

greater than ita rated speed of about 400 rpm.

The effect of the entire rod i~ 11.3 gms of active material from the sphare,,

as shown in Fig. 18.
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safety @d

The mfetyrod consists of a cadmium dmet O.Oj%?inch thick, 2$inches wide.

and 42 inches longs sandwiched for strength between two similar pieces of brass. .Xt

azoveain a vertical aluminum scabbard embedded in the tamper tangent to the sphere.

M its bottom position, its lower end extends 8 inches below the center of the sphere,

Normally a lo~Ycurrwt electromagnet holds it out of the tamper by means of e.soft

iron di~c uttached to the top of the rod. An interruption of the current in the

magnet brought about either manually or by means of any of the safety circuits al=

lows thetrod to fall freely. The magnet and l-OC!are rained and lol~erodwith a DC

motor at the top of the atructure~ A tripping switch is loc&&ed just above the top

position of’the magnet, so that if the limit switches in the motor circuit fail az~d

the magnet is raised too farP the rod will be dropped$ thus preventing the posd.bility

of the rod ever being pulled entirely out of the soabbard. Fig. u illufitratesthe

arrfmgement, A brake is used to noften the blow on the structure when the rod ia

dropped. It consists of two brass bar& clamped to the rod with the friction adJuwt-

.4inches from the top of the rod; the

the brake hito the bottom, after which

with acme friction. When the rod is

rai~ed, a stop near the top of the structure prevents the brake from rising mll the

\ way, and for the last fowr inches the rod has to slide between the brass burs~ thue

rege%ting the brake. TWO indicator lights in tho control room are operated by

swit~hes on the atrwturep one to tihowwhan the magnet is up and one to show when

the rod is down. The effect of the rod on the reactivity, whcm dropped~is equival-

tho sphere.

Wcwslflm
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Temperature !Measureman%~nd Control

Precise measurement md control of the temperature of the qolutlon md

ita surroundings wa~ indicated since calculations showed that the temperature co-

efficiemt of the reactivity ar E would be of the ordar of 10“3 per degree centi-

grado~ To aocompli~h thin a well inmd~te~ enclosure was built aroun~ the boiler.

a swasitivs electronic regulator was dmmloped, pains wore taken to insure good

mixing of the air and to reduce gradients~ and a versatile temporature=meamuring

ay$%er.WM Bet up. A precision of 0.01 dqgree WM hoped for.

The refcwance temperature was meam.wod with a platinum resistance thermom-

eter embedded in

Rbove the tamper.

desired point was

an aluminum cylinder clamped to the upper arm o.fthe sphere junt

The temp@.tur@ dJff@renco betwaen this cylinder and any other

w.msured with copper-constantmn thermocouples each with one jLUlC-

tion embedded in this same cylinder. The other junctions were di-8poBedam followsz

six tiymawtricallyplaced in contact with the sphcre~ six in the tamper, five on the

conioal pan, nine a% various points of suspected thermal perturbation, and one which

the 01.lt.sideof’

of the 8olution

equipment in tho

thermocouple potentials and the

aitivity and reproducibilityM

We tempww.ture WAS reliable to

& @eotion and plan of

resi~tance of the platinum thermometms~ The Ben=

thio equipment indicated that the determination of

better than the 0,01 degree hoped for.

the enclosure and boiler 5hown in Fig. 15 indicatis

UNCLASSIFIED
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few hundredths of a degree C and constant for many hours to within one hundredth.

The temperature-regulating equipment wis designed and built by Mr. sands.

& ~implified MGuk diagram ia shown in l’ic.16. The temperature-aen~itive dcmm,ta

the fixed Bigna3 and tih.sexcitation of the generator is therefore increased. If
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thFItemperature cm the other hand is too high, the signal from the bridge is in the

opposite phase and therefore is effectively subtracted from the fixed signal which

reduced the excite.%ioaof the generatw; A strong automatic volume ~ontrol is in-

corporated in the amplifier to prevo.ntoverloading of the power amplifier if the

tmnperaturo is more than 0,02 degrea below its nominal value, and also to prevmrt

the amplifi.~dsignal from the bridge from beecmimg larger than the fixed signal.

from the oscillator when tho temperature is too high. In the latter case. a further

incuwaso in the temperature would increase the bridge ai~na~ and thomfme tlm M.g-

nal to the pw:er mplifier~ which would put moro instmd of leas power in the m-

closum. Tke %esnpera%ureof the nickel roai~tors i3 umally held to within better

than OnO hundredth of Q degree. !?hoquality of the temperature regulation of other

parts of the malmure 5.sthwd’ore determined by the constancy and magnitude of

t.h,ogradioat$ between them and.‘theMidgo elcmonta.

UNCLASSIFIED

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



~ uWA$SIFIED

40-

11. APPROACH TO CRITICAL—-

After a rehearrxd in which unenriched uranyl

was approached with enriched material. Five diff~r~nt

tube threo inches from tine center of the sphere. (~) h ~Qrf$@ 28 chamber was ~h.od

in the north. port of the twunperagainst the sphere. ~% has 21@ ~m2 of’~rea GQWer=

ed with 2 gm of 28s R*10600. ?!heboiler wan driven with the 200 mc Ra-kleRoIArco

placed in the reentranh tube at the center Of the fqhere. Ml detectors wore op-

erated with distilled water in the sphere to get the count with no multiplioetticm.

Table 11 and Fig. 17 show the reciprocal count (l/c) as a funcbiau of gramn of 25

added tO the Sphere itself. This mcmfidoes net includo the amount of 25 which re-

mained in the pipes and in the conical reservoir. Tho ma~a was determined both by

totalling the auccesaiwo addition~ and by a gravimetric analysis after the last

step. The values of the enrichments which were ufiedin calculating these rnasscm

AVC?lVlgOCOINO
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Vohame of’

solution

had

the

can

.

be concmve upward. Thermal detectors placed inside tho reacting region should give

a curve which La nearly a stratp$t line headed directly far the critical mass. !l!he

upper

Mnal1

abovo

curve in Fig. 27 $hQw~ that an internal xnanganeaefoil gave a Quspici.oudy

multiplication while the 25 ohamber plac~d within the sphere threa incheB

tho central source gave a good stmight line. l@fore these two detectors had

UNCWFIED
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been used very long in the gxporiment, it w s realized that the mangwwse da.
r

tector was experiencing an unduly large source effeot since it was in contact

with the Ra-$e source. Consequently. the manganese detector wan moved out to an

average radius of 4-3~ where it too gava ~ straight line hmad~d for the oritical

U!$Z80. Fortunately, a distilled water measurement had baen taken with ‘ho manganase

foil in t12i8 off-center position, Mr. Fermi has pointed out that m good position

for the d’t’.center detector would be at the nods of the third harmonic of the ther.

the i?tmdamnta:.

produced a fission

spectrum, M neutronoo the counting rate would be
@j’0-K-]~~@r~ 8 ‘Stho

SOU~CC$ strength and E is the numbsr of neutrons produood per neutron emitted by

the 601NCEI; K = IL*R where ~ ia the number of’ neutrons produced per neutron

— captured in Z?j; 1? is the fraction of the produced neutrons which remain or re-

turn to the reacting region bd’ore they are abaorbed; and L i~ tho fraction of’

UNCLASSIFIE
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where n is average neutron density, BO that

l/cJ” +R ?jy(lw;~—.. .
A/[h?4- A)

or

But since -$R= l-t-A at critical, l/cnJJ. M which is a straight line, This

e~tima%e ha3 aasumed that A haa not changed appreciably during the increase of

M. The change in A while adding our enriched material should be about 20 percent

due %0 the 28 Ed3t50~~kiOt3.It is surprising that the 25 chamber and the manganem

foil at approximately the node of the third harmonic follow a straight line as well

as they do. Such internal detectors as these thus provide a good method of extra=
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d Foaition Temperature..v—

the mass equivalent of the oontrol rod ~et.tj.ng,it is

IV.

By running the

SUPER-CRITICAL PERIOD MFASURFMEMT:

boiler slj.ghklyssper-criticaland observing the rise of

the counting rate with time, the period of the boiler can be detwmirmd.
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In these tests the intensity was allowed to rise for about OKM period

and then the rise of ir.itonsitywaG cRrefully followed while it inoreaaed by one

order of magnitude. The results gave a%raight lines when plotted on mmi-log paper,

or two Ga8e8 of vt3ry long periods. $here was slight curvature in the

end of the curve since delayed neutron~ of very long Iifa had not ye%

their full effect on the period. The straight pOrtiOllof the CUrV@

which was eventually reached was vw.edin calculating the periods. Fig. 19 ahovw

the degree of super-cri,tismlityin Grams of 25 RB a fun.cticm of the reciprocal pw-

iod, This curvs is analogous to the inhour curve which is used With *ho Argonne

graphite pile or with the Clinton graphite pile for determining K bymcw:.ntiof’per-

iod meawmment~.

v, GRAPHITE TAMPER TKOILS---

A cubical graphito tamper four feet on,a sidsJWQE subfititutedfor the
_——

BeCItemper and the critical mass turned out to M ‘?60gm. This required R lh=r

extrapolation of about 80 gma since there

reach criticality. The extrapolationwas

foils which give a straight.line when thQ

waa insuffi.ciontmaterial available to

done using data from internal manganeae

reciprcxml count i~ plotted against maas.

Sinoa the total effwt appeared too small to justify further work? no experiments

UNCLASSIFIED
were made with the slugs at 1AdixtRnGa greater than 12 cm. ——-..... ___
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A airoular w a s  e tg t  to  all grouss requesting that in fonat ion  be sub- 
m i t t e d .  l i a t l n e  the weather elemeats fevorable and uafovorable to each. 
The replieo were used in for;ninC a coiaposite picture of the  Treather' 
need8 af the operation, and are as folloE:sl 

. .  

. .  
Elamants t o  be recorded before, during mid after the operetion. 

Am 
B. 
..C. 
D e  

' E a  
Fm 

I .  . 

Bind direction' end ve loc i ty  at all levels 
Temperature it all levels. 
tumidity at a l l  l eve ls .  
V i s ib i l i ty ,  .both ver t i ca l  and horizoatal. 
Pressure at the point of ogerction. 
Air density at the point of operation ( t o  
from pr~s8ure, tmperature, and humidity), 

be obtei .n ed 

. .  

;.. :. ' 

. .: : .  . . .  
2. '". . 
. +:. 



asts a r e  available, an 
u? to take advantage of the ' 

nat ing  the ooastruction and ,: 
aat. such coordination i s  

aa forecasted will usually neet 
'UicatioL aad the, f orecmt ' 
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- 
foreoast, and the aeoond operation was originally plazlned in Q similar ?! 

require. t h e  forwaat to be, inadc for. a date which is 'already 
fixed. ' ? . soh  a' procedure "&ually'- 'results in a ' sacr i f&ce af : . 

a a r t d n '  weather saecif i ca t ions  and . the  urgency of the 
operation must be compared with t h e  sccri ' f ices t o  be made. : 

]furthermore,' dates mbich a r e  a r b i t r a r i l y  fixed smetimes '..'. 

f a l l  within weather periods 'which are extreraely d i f f i u u l t  

dnaada rrequencee. provided a fa i r ly  accurate forecast aan 
be made, the operation can then be t a i l o r &  t o  the conditio 
Bxpeoted, .or,,:lf "the operation is .too r ig id ,  it ,can be-delayed . 

.... t o  pr'kdict, suoh - 'periods of s t a jpa t ion 'o r ,pomly  defined . .  

. . .  
. . .  . . .  . . . .  

, i  . 
. .  

tilI'saough'speoifioationa..can be net. ..: 4: .<;. :.. ' ' .', 

rents ' D e  h@y 7 t h ' T r i d t y  operation mas conducte6 according t o  the '.::-::.::::. : 

..faahion. 

ia  oonaldaratian of t 
.oould,:be oonduated, i. 

D u r h  the first we& in July, the dzite of July 16th b e o u e  

specif&oationrr '&der which the '0perat.i 
' 'Ibis a h w e d  the weather-operation rolatlonship and 'introduced 

. . .  . .  , .  
. . . . . .  

. .  i.-. 

. .  . .  

una '21st, a requeot WBB received. f o r  an evaluation of ~ ~ l y  aea t  
the purpose of ' ,aeleuting dayo during which the  ogeration could bo 

per iods ' for  favorable operation would be generated by the upper air 

. . " .  

sof i l ly  aonducted. ' The forecast mado.'on rune 21st indicated that ' , ' . .  

'..trough paseagaq,e~cpeated on the  days of July 13th end July 19th and 20th. : I .  

- . .  

. .  

. . .  . . . . .  : . . . . . . .  . . . . .  . .  . .  '.. 

ahoiae. ,It l ~ a a  expected t ha t  the morning of July 13 would 

. .  . . . .  
. . .  .. , .A avorarue. . i .:;;. . 

UB to July let, 'eech'beiw the beginning date  of o. meather 
ng whloh Gulf air would move i n t o  the Trini ty  area. The 

..:On June.jOth, a second forecast  w a a  W e  substentiat- the timing of . 
The favorable day. 

=;;$:adleotion wa8 predioated on t h e ' o b s m a t i o n s  of previous upper air t r o  
.. a7sz,~:+ &?.. Bnd . .  .the oonoluslon that 'these influence8 poduced proper wind struotur 

>out one day before and one day after the cea t r a l  portion of t h a  

.,,-,:'.!'JUy 18, .19, 20, 21 aa first choice, n i th  t h e  dates .of  July'l2 and 14 

:.I.: '3 
, ' .: " 

. . . . . .  
18 t o  be July l3tb and July I9th.and 20th. :. i.' ii.l..-. 

.&? 

,. - .-  . .  1 mYed over New Idexioo. This forecast indicated the dates of . .:. y 

. . .  . .  . . ;*. ' . ...... .. -I , 

be unfavorable due t o  thunderotonns .in the  c e n t r a l  portion- of-the trough, ::k::.: 
:!Ibis would eliminate the 12th also, ~8 rain the next, day. would be un- . .  :'. ......... 

....... 
: *.- , . - . . . . .  i: .. . ;:,I,: : . .  ... . . .  . . .  .- . . .  . . . .  . . . .  : . .  

6 ~ .  a third forecast wa9 made indicat ing .the dny of July 13th ' . . . . . .  
. . . .  . :.; 

. . . . .  
..T..+- 1. . -  . . t f !  , :-i-'.i-.. .. ..': . . . . . . . . . . .  .... :. 13th re-e w a ~  axpected to beain a'periodiof thunderstom activity, ... . .  

...._.% e:?':: . 

..led% the mor; 

. .  

-8Istenoe of t h i s  C ondi t j  .on f 'or a t  leas t 

FO . . .  .sn Q 
. r- 

.... -.&-;.;- .. 
noe aotually lasted f ive  days, which spoiled the 18th but . . . . . .  ". . , 
aing of the 19th favorable 88 predicted. By July 6 th  it ' '--"-'. . . ',#.., ' 

:peoted that the mornin& of t h s  16th .would be i n  a period of otag- 1 Y;,'.~,. 
.... : ..!$>!,:,.E& ._,...- , . . .  1 ..'.r . . . . . . .  .' 
,;. :3$;,.!.. 
..:.:: ..... $ .  .. . 

: ., .i;;:i:.- . leaeery to tail=.'the ogeration a n d ' a d j u t  cer ta in  aspeots of l i .  ..<.., :::.!., Y.' , 

[nation w i t h  the area dominated by slowly m v h &  culf air. The wind 
by 'e'asterly wlnds i n  the  lower 
;thunders.torms. By fixing the ' . '  I 

a t loa  for =the mornin&'-iif' the  16th. weather $.emitting, It 
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290 8 
280 lo 
280 12 
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k.5- 7 

2-70 17 
280 18 
280 19 
290 20 
a0 20 
vo 19 
270 20 
270 21 
280 20 
290 22 
300 20 
300 16 
300 16 

330 10 
330 9 
300 12 
300 12 
290 10 
180 10 
170 16 





. . . ... . . .  



... 

- ._: 

" ._ . . 

, . I  , 





. .. .---- . .. . . . . . . ._ . 
. .  



. .. .. . 

. .  . .  .. 



c 

. .. . 



' I  

. .  

. .  

to chart a cong~ass courI;e at'' 
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y data on.dllutlon with reapect to various meteorological 
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U N C L A S S I  F1 ED 
H-Division Rogress R E F O Y ~  

August 20 1949 t o  September 20, 
. .  

I. H-Sivision Administration (T. L. Shipman, M, D., Division Leader): 

A. General Remarks: 

The progress reports as submitted by Groups and Sections f o r  the past 

month cover a number of s ignif icant  items which perhaps should ?&summarized 

briefly. O f  general in te res t ,  but of no immediate concern t o  Los Alamos, i s  

the t r i p  of Dr .  Whipple and Mr. Schulte t o  the  Colorado plateau area made at 

the request of the Raw Materials Division. 

and informative the reports t o  the interested par t ies  were largely oral. 

As this t r i p  was largely informal 

A 

brief summary of Dr. Whipplels findings is given i n  an appendix t o  t h i s  report. 

i 
1 

Group H-1, which has had as its principal concern during the  past a h  

months the operations a t  Bayo Canyon, can report  w i t h  a certain amount of 

relief that operations in ' t h i s  area have been proceeding with more and more 

sm~~thness. 

Detachment must not be underestimated. 

had aarmb s l igh t  mearmre of success i n  trapping material falling out from 

The assistance which has been provided by the  Meteorological 

Members of the Group have finally i 

the cloud but the d i f f i cu l t i e s  of this .work are enormous &,.the ihterpreta- 

t i a n  of the results is not  ye t  ent i re ly  clear. 

The. report of,Group H-2 has same signif icant  pohts .  From t h e . s t a t i s t i c s  

alone it is  obvious that an increasing number of Laboratory eqloyees a re  

avail ing themselves of the F i r s t  Aid facil i t ies i n  Q-Building, as well as 

DP West and S Site. 

of minor injuries but it ie apparent t ha t  the confidence of the employees 

in the care provided is increasing. 

regard t o  the possibi l i ty  of occupational disease among workers a t  S Site. 

The figures do not indicate  an increase in the numter 

More and mare,concern is being f e l t  i n  

' D r .  Crier has been ca t an intensive program of work i n  this area 

with tory studies an the men involved. 

irurl AtClrlFn 
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UNCWSI F! ED 
Sam of the results seem scuneuhat disturbing although no actual trouble has 

been encountered sb far. This work w i l l  be cmtinued intensively'and aame 

new studies are cumently under way using TNT labeled with C u  t o  increase 

our knowledge of the fundamental toxicology of t h i s  material. 

The report of the Safety Group, H-3, is m o s t  gratifging. A training 

program for Security Service and Fire Protection personnel which has been in 

progress for over three months has been completed. 

main Tech Area gate now indicates the safety records of each of the major 

The bulletin board a t  the 

Divisions. 

. The Research Group, H-4,.c ontinues its work on a variety of problems, 

Urea labeled both with C' and N15 has been prepared by the Organic Chemistry 

Section and is now available f o r  further study. Work is  under way i n  t h e  

first studies of labeled dicumarol, as w e l l  as labeled TNT. 

periments t o  be carried out i n  conjunction with J-Division are about complete 

Plans f o r  ex- 

and preparatory work is being started. A t  no time, however, are members of 

th i s  Group without a number of programmatic problems. For T-Division they 

found a satisfactory solvent.for removing graph grids from tracing cloth. 

For GMX-Division they ran nitrogen analyses on a certain explosive mixture. 

For the  G l a s s  Blowing Department they worked out a method of removing charcoal 

residues from glass diffusion pumps. 

of americium continue, as similar studies with tritium are getting 'under way. 

Studies i n  the toxicity and toxicology 

An ambi t ik s  program fo r  bringing up t o  date  all obsemt ions  on the toxicity 

of plutonium is i n  progress. 

on a l l  of the men who have i n  the  past had high plutodym exposures. 

This w i l l  involve, wherever possible, studies 
1 

Group H-5 continues with its normal routine of work, as w e l l  as development 

work concerning uranium, americium, beryllium, and bar ium lanthamun. 

During the mmth H-Lk@@on has had some very welcome visitors. Former 

Division Leader, wa.? 3erc for nearly a month; Dr .  Shields 

U N C L A S S l F f  F D  
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I I .. UNCLASSIFIED 
Warren' spent two daya with US. While E s  .visit i-as ,triGf, Dr. Warren did have 

opportunity t o  inspect and review the faci l i t ies  and the program of the Division. 

A l l  Croup Leaders in the Division had the  opportunity t o  spend a morning with 

Dr. H. D. S w h ,  newly appointed C d s s i o n e r .  

In considering matters budgetary i t  is  f e l t  t ha t  H-Didsion can certainly 

do i t s  f u l l  share i n  attempting t o  reduce general Laboratory expenses. 

B. Personnel: 

1. 

2. 

3. 

4.  

New Employees: 

8-25' Josephita Velarde Technician-Dishwasher ' H-4 
9-1' Celeste I. Porto Group Secretary H-5 
9-6 Dorothy B. Hale Biology Technician . H-4 
9-9 I. Frank Farrar A s s t .  Property Supervisor H-DIv. 

Terminations : 

8-31 Alex L. Smith Asst. Property Supervisor H-DIV. 
9-6 Helen Kington Medical Records Clerk H-2 

9-9 Robert Wellnitz Electronics Repainnan H-1 
9-111 Herta S p n o  Analyst, Chem. Lab. H-5 
9-16 George Woodward Summer employee H-4 
9-20 Richard C ~ X  Analyst, Chem. Lab. H-5 

9-7 Irene Boone Sununer Employee 14-4 

Transfers : 
. From To 

9-19 . Homer C. Milford. S S i t e  Monitor CM-I2 H-5 
9-20 M. Chain Robbins Analyst, Chem. Lab. H-4 H-5 

Total Personnel: 

Staff,Members.and Research Assistants......................... 22 

6 

Scien t i f ic  Personnel. ......................................... 52 

Clerical ,  Secretar ia l  . and Administrative.. .................... 21 

Military Perso~el . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

TOTAL.. ............ .io6 

lurs ing Staff (including 2 part  time). ........................ 

11. C r m D  H-1, Radiolopic Safety (T. N. White): 

A. General Remarks: 

U N C L A S S I F I E D  



Bayo operations have been proceeding mqothlgr, Fertinent developments 

a re  givem at tent ion i n  Section D a  

for  the bulk of the overexposures mentioned i n  Fecent monthly reports, 20 out 

of 24 for the month just F S S e d a  Practically a l l  of these overexposures were 

The Bayo Chemis 

very small, and they occurred because of beta radiation tha t  could not be. 

estimated u n t i l  a f t e r  fhe film badges had been developed. 

Routine monitoring of exposure t o  f a s t  neutrons by means of badges con- 

taining nuclear track plates was put in to  operation i n  the groups most l ikely 

t o  receive significant exposuresa Monitoring w i l l  be extended t o  other possibly 

exposed groups a f t e r  it is made certain that present techniques are satisfactory. 

Same assistance is being given t o  AFWP in the specification’ of a calibra- 

t ion source f o r  a fiasion product counter t ha t  is  t o  be included i n  thew kit. 
I 

B. Manitorinn Section (Carl Buckland) : 

l a  General Remarks: . .  
I 

a. Leo Cam has been transferred from H-1 Monitoring t o  H-1 Electronics 

Section. 

2. Procedure ChanPesr 

a. Abandoned the use of Victoreen Pocket Chambers a t  Bayo Canyon, 

with Keleket Pocket Dosimeters as replacement. 

ba Have discontinued the taking of w a x  finger impressions u n t i l a  

thoruugh study can be made of the correlatlan between present interpretations 

and actual exposure. , 

I 

C. Bayo pocket chambers are nm charged i n  the evening prior t o  the 

day of use as a check far contaminatim, leakage, and t o  insure s tabi l i ty .  

d. Position of CM-10 film badges changed from mid-section of body 

t o  r igh t  breast  pocket t o  better simulate exposurea t o  pocket C h a m b e r s a  

factors are now rounded off t o  the nearest 

over the ent i re  ~ c a l e .  Previously the 

... a .  ’ 
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factors were ruunded off to the nearest tenth.. . . .  

f. In calculating total  inte&xtted roentgen srpaearo t o  calibmafion 

f i lma and pocket chambers, 7.81 R/hr/mg at one cm. has becrn ldtiatbci as the 

correct faotor tu  be used w i t h  the actual radium cmtant of Qur ~uurce ~antained 

in 1 mL?af pu&inu8L3l?w.Ilm. 

g. The old GI shaak east of the Bay0 fence $8 

pocket chtmbr charging hut, 

3. RssDonsibility Changes: 

a. The .new J-Division building has been added 

now redy for U8e as a . .  

t o  the jurisdiction 
. . .  

of the II-1 Mmiturbg Sect-, 

routinely aa time w i l l  permit. 

Each r m ~  48 to  be mOnit0rd dally or as 

b. The first nuclear track plates have been is& an a routine basis 

t o  P-3 and P-12 Groups, t o  monitor expoaure t o  fast neutrons, 

4. Routine Work: 

. a. 

be 

C. 

. d. 

e. 

f. 

g* 

h. 

Radiatian survey reporte made........................ 3 

Radioactive sources issued, .......................... 2 

Film badges developed.. ............................ ..3210 

Cases of overexposure t o  personnel. .................. 24 
(These should be designated as in exce88 of the 

I 

"proposed meximum permissible dose") 

Fingerprint impressions .taken........................ 5 

Vehicles checked for c o n ~ I 1 L f t i ~ . . . . . . . * . . . . . . . . . ~ .  19 

1) 
2) 1 accompanied by monitor t o  shop. ' 

Pocket chambers tested and calibrated, ............... 250 

Tech Salvage monitoring: 

.7 decuntaminated by this section. 

289 . nme 
1863 none 

mtal; ,2289 aq. ft. 



.. . . .  
i. Miscellaneous : 

1) ' ~on i to r ing :  

a) 30 miscellaneous monitoring jobs. 
b) 3 cuts checked for contamination. 
c) 124 cylinders checked. ONcL. 

2) Decontamination: 

_. . .y 
P 

Y 

a) 315 machinists tools. 
b) 15 pocket chambers. 
c) Cleaned 043uilding vault interior.  

5.  Special Work: 

a. A survey and report made of the present monitoring methods empluyed 

a t  Bayo Canyon which included: 

1) A s t a t i s t i c a l  analysis of pocket chamber and f i l m  data.over a 

. six month interval. 

2) Experiments designed t o  verify the information covered i n  the 

analysis and t o  indicate possible revisions that could be made t o  improve. 

f a c i l i t i e s .  

b. Experimental work has started on a "Dosage Prediction Curve" a t  

Bay0 with R / h r  v9 Distance in meters from the source pots i n  the ca r t  room t o  the 

office, thus giving the dose rate a t  a given point i n  the lab. 

. C.  The procedures for the Bayo Bunker and Railroad gate monitor have 

been rewritten and brought up t o  date. 
. *  

d. Monitor's procedure written up f o r  receiving new RaLa shipments. 

e. One Dupant film .calibration completed. 

f. Work is well under way toward the calibration of Eastman Type K 

X-ray f i l m  t o  various voltage X-rays. 

g. Work has been star ted on the calibration of a Cobalt source by film 

methods for later shipment t o  the Pacific. 

h. Bayo expome  experiments t o  deteFmine t h e  average exposures con- 

e r a t i a s .  hapelbum continued through the month. 



i. Considerable time was given 91' the :'om of 

training t o  H. E. Young from Sandia Base. 

j. Rules ctmcerning DP maintenance people were revlsea d are pending 

further changes. 

k. Lead shields were constructed with various s ize  openings fo r  bet ter  

localization of contaminated areas on skin. 

C. 

I 

Electronics Section (R. J. Watts, H. L. Scivally): 

1. ,%intenance and Service Work: 

a. Instruments 'repaired: 

1) survey meters.. .................................. 75 
2) Counters.. ....................................... 15 
3) Other.. .......................................... 5 

b. Instruments calibrated: 

1) S-ey meters .................................... 75 

C. 

d. Miscellaneous: 

survey 'instruments issued (Property Office) :. ........ 45 

1) 
2) 

Seven Model 100 survey meters revised. 
Twelve Model 2610 survey metere added t o  the instruments IP 

service. 

2. Emerimental and Develolpinent Work: 

a. Test procedure inaugurated t o  check more accurately the operation 

of Victoreen Model 263-A survey meters. This involved buiLding a standard 

un i t  where various components can be substituted from the instrument i n  question. 

b. Special pulser for testing alpha counters completed and worklng 

satisfactorily.  

C. A report has been 

d. We a re  attempting 

written on the Fast Neutr.on'Fission Survey Meter. 

t o  round up some F i l t e r  Queens so that there will 

be a few available on demand. 

Do Biophysics Section (S. Shlaer): 

1. General Remarks:  

. . .  . .  . .  , .. . . i . ;  . 
rr . . . .  
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. Ed B e d s  attended the Signal C o d  R e i 4 2  Spppcsiun a t  Fort Monmouth, 

Sept. W16. 

meeting of H-1 and CM-12 leaders. 

He presented a brief review of the meetings t o  the Monday morning 

There were two Bayo shots in the interval  of t h i s  report. The me a t  
I 

the end of August gave us t h e  f i rs t  collection of fall-out by the F i l t e r  Queen 

assembly. A t  "Point Cann the ac t iv i ty  began t o  be recorded about 15 minutes 

a f t e r  shot time, and rose t o  a value of about .33 mr/hr a t  150 minutes .after 

shot time. 

gave some very strange results. 

shot time, and went off scale (4  mr/hr) a t  105 minutes a f t e r  shot  

The source strength was about 750 C. A t  "Point Gaten a G,M. recorder 

It began recording a t  about 70 minutes after 

and 

stayed off for 45 minutes1 

be measured i n  its vicinity. 

is a l i t t l e  over two miles fram the Bay0 Firing Site.) 

However ,  no detectable ground cantamination could 

(The locaticms are about a mile apart, and each 

I 

The second Bayo shot was an Sept. 14, w i t h  favorable weather, the 

CMR=lO Group desired t o  separate the source during normal working hams on the 

thirteenth. 

cm that day. 

Relying on a forecast by Capt. Kuehnast, they began work a t  1 O : X  a.m. 

It w a s  subs'equently pointed out t o  the Meteorology Section that 

t h i s  represented a forecast of over 48 hours i n  advance. They agreed t h a t  

forecasts so far ahead are much mre uncertain than those previously made, and 

that  the possibi l i ty  of-seriuus delay i n  the use of a prepared source because of 

adverse weather was greatly increased. 

lang range forecasts be made only a f t e r  both CMR-10 and GMX-5 have been made 

It was agreed that i n  the f i ture  such 

fully aware of the added uncertainties. 

2. Work i n  Propress: 

a. The projects depending upon samples of RaLa of knm strength have 

been held up because CPR-lOfs calibrations a re  not yet completed. 

are: 

i n  term of RaLa, and the evaluation of the constant in the dosage calculations 

These projects 

urine counting f o r  RaLa ky H-5, calibration of G.M. monitoring instrrrments 



for  an infinite plane t o  be used GMX-5. 

.. : 
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b. Arrangements for  the use of t h e  weather simulating f a c i l i t i e s  of 

the Sandia Laboratory t o  determine the effect of temperature and humidity on 

photographic dosimetry have been made through o f f i c i a l  channels. These 

measurements have been tentatively scheduled f o r  the middle of October. 

C. A t  the present time the beta dosage of the C M R l O  Group is evaluated 

from calibration of film i n  terms of t u b a l l q  betas. 

film in  terms of RaLa betas is planned by using a athicka RaLa source. 

An attempt t o  calibrate the 

d. Further work wi th  the Model 711 neutron monitoring instrument i s  

going an. 

cadmium shield has been made f o r  the instrument. 

A new enriched boron chamber has been instal led and a cmplete  

Calibrations are  being made 

with known fluxes of different energy neutrons. 

i . e. A review of the fi lm dosimetry for the .last month sham 'a reversal 
I 

of the previously reported consistency trend.' There were only two periods, 

one of three days and one of f ive  days, i n  which the standards showed 'no 

appreciable deviation. It was noticed tha t  blank densit ies tend to , increase 

with the age of the developer. This phenamenon i s  being ,followed closely. 

f. The design of the new quarters f o r  the Biophysics Section in the 

barracks jus t  north of the MRL stock room is proceeding on high priority. 

3. Work Completed: 

a. The low energy radiation from uncoated plutonium has been deter- 

mined t o  be X-rays of about 15 Kev. 

b. The thimble chambers of all our r-meters have been cross-checked 

fo r  cansistency among themselves by means of 250 Kev peak X-rays a t  T Site. 

C. Two P-32 disks have been calibrated f o r  H-4. 

d. TA-33 w a s  again monitored for  neutrons, and areas of sufficiently 

low background for W-3 were located. 
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e. The pwer  ins ta l la t ion  at  our "Point. Wentt.eru shelter on North 

Mesa, overlooldng Bayo, was completed with the addition of a control panel. 

.f. A t  the request of the AEC production Coordination Office, Ed Bemis.accom- 

panied representatives of AEC Supply and AEC Engineering t o  Bruns Hospital, chose 

a suitable location f o r  storage of the Disaster stockpile of radiologic safety 

equipment, and estimated shelf requirements for compact storage. The first 

shipment, about 140 instruments, is expected early i n  October. 

g. The fluorophotometer bu i l t  f o r  H-5 has been improved and turned 

Over t o  that Gruup. The background photo-current has been reduced by blacken- 

ing the inside with a non-fluorescent paint, by diaphragming the sample aperture, 

and by using a denser blue f i l ter  t o  more completely a b o r b  the fluorescent 

radiation from the yellow filter. 

from the sample was increased by redirecting the ul t raviolet  radiation t o  a more 

The sens i t iv i ty  t o  the fluorescent radiation 

normal incidence 

lens t o  gather the emitted l i g h t  from the sample. 

E. 

means of a front  surface aluminum mirror, and kg using a 

Meteorolons Section (Capt. Kuehnast, USAF): 

1. General Remarks: 

a. This section aided through weather forecasts i n  the two RaLa shots 

made during t h i s  period. 

2. Vork i n  Promess: 

a. Research i n  forecasting mcudmum and minimum temperatures f o r  Los Alamos. 
I 

3. Vork ComDleted: 

a. Compiling maximum and minimum temperatures, computing diurnal 

temperature variations. 

b. Compiling surface wind data. (Computing average w i n d  velocit ies,  

maximum gusts, and prevailing wind directims.)  

C. Graphing a l l  of above information &d constructing wind roses for  

June, July, and August. 
I 
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111. G ~ R  H-2. Occumtianal Health (R. S. Grier, M. D.): 

A. General Remarks: 

D r .  Grier ,has visi ted S S i t e  every Friday afternoon t o  make medical 

checkups, t o  observe employees a t  work, and t o  confer with employee supervisors.. 

Similar Asits have been made t o  Anchor Ranch. and R Site. . A visit t o  Sandia 

Base w a s  a l so  made b.r Dr.  Grier and Dr. Carter for the purpose of .making medical 

checkups, of which there were approldmately thirty. 

D r .  Harry Whipple has moved t o  Q-Building and w i l l  assist the Group 

Leader i n  H-2 act ivi t ies .  

off ice  . 
He i s  o c c u m g  the newly completed physician's 

Dr .  G r i e r  and Dr.  Shipman met with Mr. Brawn, Administrator of the . 

Los Alamos Hospital and W. Princell, AEC Engineering, t o  draPt plans for the 

Industr ia l  Health f a c i l i t i e s  i n  the new Hospital. i 

I From August 27 through September 7,  Dr. Grier attended an extendm 

course sponsored by the University of California i n  San Francisco an "Medical 

Aspects of IsotOpes", and visi ted the Radiation Laboratorg a t  Berkeley. 
. _  1 

B. Occumtional Medical Section (R. S. Grier, M. D.): 

1. Clinical Subsection: . 

a. Physical Examinations: 

1) Pre-emplcryment (accepted). ....................... 168 
2) Pre-eqlagment (rejected) ........................ 4 
3) Termination. ..................................... 189 
4) Routine. ......................................... 16 

b. X-rays: 

1) Hospital. 57 
2) Photoroentgen. ................................... 199 

2. F i r s t  Aid Subsectian: . .  

. a. Patients treated at  First Aid Stations: 

. .  
, : >  

. I, .. 
. .  
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1 

Industrial. . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . 242 
Non-industrial.. . . . . . . . . . . . . . . . . .. . . . . . .. . . . . 54 
Tetanus. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 8 

1 TSphOid.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Smallpox. . . . . . . . . . . . . 0'. . . . . 0 . .  . . . . . . . . . . . . . . . 2 
Revisits... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 

1 

1 

2) s Site:  
. .  

a)  
b) 
c) 
d.) 
e) 

Industrial.. . . . . . . . . .. . . . . . . . . . . . . . .. . . .. . . .. 68 
Nan-industrial, . . . . . . . . . . . . . . . . . . . . . . .. . . . . ... 104 
Special tests. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 67 
Tetanus.. . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . 89 
Revisits. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .'. .. . . . . 94 

3) DP Site:  
1 

a) 
, b) 

. c) 
' 

d) 

3. Hematolorn Subsection: 

Industrial, . . . . . . . . . . . . . . . . . . . . . .'. ... . . . . 
Non-industrial. . . . . . . . . . .'. . . . . . . . . . . . . . . . . . . . 
Tetanus.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Reriaits. .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. .. . 

29 
61 
23 
30 

I . .  

a. Routhe Work: 

1) Blood Counts: 

1 Normal.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 691 

Re~at. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
qre-enplayment.. . . ... . . . . . . . . . . . . .... . . . . . . . . . 47 
Special ( a t  Hospital). . . . . . . . . . . . . . . . . . . . . . . . 1 
Suplg~~ls....;............................. 75 

1 A~~~l.......i...o.o~oooooooooooooooooooooo 21 

1 

1 

g )  Mice.. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . o 
h). Sed. ,rate. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 1 
i) Hematocrit.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
j). Bilirirbin. . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . 81 
K) Fragili ty test... .... ........................ 1 

Urinalysis.. . . . . .. . . . . . . . . . .. . . . .. .. .. .. . . . . . . . . . 438 
I 

IV. G r u u r ,  H-3. Safetg (Roy Reider) : 

A. Accident Experience: 

l. Year t o  date, JanuarJr 1 t o  September 1: 
Frequency: 6.8 (accidents per mill ion man hours). 

' Severity: 0.10 (days los t  per thousand man h m ) .  



I 
2. This experience has been calculated from a t o t a l  of 15 disabling . 

in jur ies  involving a d i sab i l i t y  of 228 days, and a workhour exposure of 2,206,800. 

B. Industr ia l  Accidents: , 
frl/a-c7 - 7  

1. (uu 2-3 This employee,. stock clerk, GMX-3, had been . . 

moving a considerable amount of heavy material f o r  several weeks in.connsction 

with the rearrangement of a warehouse. On Aug. 4, 1949, he reported t o  the 
. .  

S S i t e  nurse complaining of a sore back and w a s  referred t o  the hospital. 

diagnosis of back s t r a in  w a s  made and patient'was sen t  home f o r  two days- a f t e r  

A 

which he w a s  hospitalized. 

a b i l i t y  of 10 days. 

, C. General Remarks: 

Employee returned t o  work on Aug. 15 a f t e r  a dis- 

I 

1. A representative of t h i s  off ice  i n  consultation with a m e m b e r  of the 

United S ta tes  Geological Survey examined the condition of over-hanging rocks 

i n  Omega Si te .  

2. The Emergency Training Program f o r  Security and Fire  Protection personnel 

w a s  completed during the report  period. 

3. The CMI Division completed a period-of one year, on Sept. 8, without 

a disabling injury. 

4. .The new procedure for proper not i f icat ions and planning when sprinkler 

shut-offs are required within the Laboratory, w a s  tes ted successfully an two 

occasions. 

5 .  The f i r e  protection engineer from the AEC Washington Office visited 

the Laboratory i n  connection w i t h  the AEC wide risk evaluation survey being 

made of all facilities . 
6. The Safety Office, jo in t ly  with Group H-1, conducted a safety training 

meeting for 140 Zia craftsmen in connection with the Z i a  Company craf t ' t ra in ing  

progran. 
r ,  :*. . 



7. The Safety Director conducted a series of tmlnfng meetin 

spections for GMX Division Safety Committee m e m b e r s .  

Group H-4, Bio-Medical Research 04. H. Laneham) : 

A. ‘Radiobiolom Section (R. E. Carter, M. D.): 

V. 

’ 1. General Remarks: 

a. The Section Lea6er has made weekly t r i p s  t o  Sandia Ease during’ the 

past month t o  conduct periodic p h p i c a l  examinations on certain groups a t  t h a t  

Laboratory. 

’ 

2. Work i n  Progress: 

a. Widner, Lushbaugh and Thrap: 

1) The mitotic index and intermitot ic  time of Jensen and Walker 

sarcomas as determined by t h e i r  response t o  various energies.and dosage ra tes  

of X-radiation. 

2) During the past month fur ther  animals have been exposed t o  doses 

of 250 peak x-radiation from 200 t o  800 roentgens. 

exposed t o  obtain be t te r  s t a t i s t i c a l  results i n  t he  data. 

More animals are being 

’ b. Lushbaugh, Wellnito, and Smith: 

l), B e t a  ray burns of the skin of rats as studied by the r a t e -  of 

healing of a surgical wound. 

2) Exposure of more animals t o  complete i n i t i a l  p i lo t  experiments 

i n  progress. 

C. Lushbaugh and Hale: 

1) 

2) 

The effect  of radiatlon on the hyperplastic bone marrow. 

During the past month techniques for bleeding rats and determi- 

nation of tho-reticulocyte c a t  i n  normal and bled animals have been studied. 

d. Lushbaugh S ta f f  of the Los Aleunos Hospital: 

1) V a s c u l a  ges i n  the limb of a dog burned with a beta 

8 8 %  
J ’  

emitter ~32. 

. ) I ;  .J , I  

. _ I  1 . J a  . 3 ’ 
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2) Studies of the  vascular supply of the 

been continuer! with studies of the circulation la te  after the radiation has  

been administered. 

e. Johnson, Tru j i l lo ,  Strang, Busch, Carter, and Langham: 

1) 

2) 

The toxic i ty  of americium and plutonium. 

Animals have been studies for tumor inci2ence and longevity. 

All groups of animals now have l e s s  than 508, survivors and d a t a  on the LD 50 

f o r  a l l  groups have been completed. 

f. Carter, Brennan, Harris, Langham, Strang, and Busch: 
, .  

1) 

cal dosimeter. 

The use of t he  splenic and thymic weight of mice is a biologi- 
I 

a) Studies have been completed using f i l t e r ed  250 peak KV 

x-rays of high (233) average KV on the phenomenon previously observed t r i t h  

relatively low energy radiation. 

b) Fission spectrum s t u d i e s  completed and report written. 

c) Completion of a l t i tude  and cold studies i n  comectiim with 

Kirtland Air Force Base. 

g. Langham, Brennan, Harris, and Carter: 

. 1) In  connection with J-Division, a Handbook fo r  Biological Experi- 

menters a t  t h e  forthcoming Eniwetok tes t s .has  been completed and submitted t o  

J-Division f o r  t h e i r  approval and distribution. k t  D r .  LeRuyts insistence, 

t h i s  report  w i l l  have a dis t r ibu t ion  t o  a l l  responsible investigators. 

h.. Ca r t e r :  

. 1) Preparation of an operations plan f o r  the Los Alamos contribution 

t o  the  biological aspects of t he  forthcoming tests, as the responsible investigator. 

i. Taylor, Strang: 

as studies with C' labeled compound. 

on the best method of injection and the m 



3. Kork Comleted: 

a. Reports and Articles Written: 

1) Handbook f o r  biological experimenters at  the forthcoming Eniwetok 

tests (SECRET) - now i n  J-Division hands, 

2) Operations Plan - biological measurements using the mouse (Carter) 

t o  be submitted t o  J-Division (SECRET). 

b. Articles Declassified : 

1) LADC #694 - The Effect of Vitamin B12 on the Leukopenia Induced " . 

by Radiation, R. E. Carter, E. Busch, V. Strang. 

C. Articles Published : 

1) Kncwlton e t  al., Beta Ray Burns of the Skin, JAW, Sept. 24, 1949. 

B. Biochemistry Section (Wm. A. Atchley, M. Do): 

1. Work i n  Progress: 
I 

a. The m e t a b o l i s m  of C' labeled nicotinic acid(NA) and nicotinamide 
I 

(Roth, Carter, Corson, Taylor, Woodward and Langham) . 
1)  Decarhwlat ion studies : 

a) I.P. and I.V. injections of both NA and NAM yield similar 

C*O output i n  mouse and rat. 

b) 

2 
I.V. injection of NA i n to  eviscerated mouse yielded increased 

C*O2 output. 

c) NA injected direct ly  in to  exposed stomach of mouse'(py1orus 

t ied)  yielded increased and continuous high C*02 output. 

d) NA injected direct ly  i n t o  exposed in tes t ine  of mouse  (pylOr~S 

tbd)  yielded CW2 output nearly zero. 

NA give similar CW2 results as I.P. and I.V. 

doses i n  mouse. 



.. . . . . . 

2) Detoxification studies: 

a) Urea pract ical ly  elinrlnated as a possible metabolite of 

NA i n  the  mouse. 

b) Chramatogra& of urines. 
1 

- 1. Attempts t o  ident i fy  metabolites of f i v e  species of 

animgls . 
- 2. One more metabolite f m d  f o r  rat and mouse.injected 

with NA which is not present when NAM is  injected. 

c )  In the’mause, as , w e l l  as in’ the rat, the maximum number of 

. metabolites i n  the  urine appears soon after injection of NAM, unlike similar 

injections of NA i n  which case the t i m e  element prevails. There is  an increase 

. i n  the number of metabolites i n  the urine of the mouse and rat with time. 

a )  Elution of chromatogrambands and repet i t ion nf chromatograms 

using various solvent systems. 

e) Urea andmicotinic acid found t o  have nearly similar positions 

on f i l t e r  paper chromatogram using butyl alcohol saturated with water as  solvent. 
I 

b. Investigation of the  relationsh5p between cholinesterase and hone 

marrow k c t i o n  (Sabine) : 

1) Assembling apparatus f o r  t h e  determination 

continuous t i t r a t i o n  of the acet ic  acid formed ac t iv i ty  

of acetyl  choline. 

of cholinesterase 

by enzymic hydrolysis 

I .  

c. The development of more sensit ive counting techniques for  very s o r t  

beta emitters (Anderson and Langham): 

1) Work being continued with principal emphasis on gas counting 

techniques. 

using pure C 

Have succeeded i n  obtaining satisfactory operating characterist ics 

f ram biological 

materials has not Van Slyke-Folch w e t  d d a t f o n  
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method t o  prepare the COz,  l a w  counting efficiencies are  

3) A paral le l  development of an ion chamber technique'using the 

v i h t i n g  reed  electrometer isbeing carried out i n  the hope tha t  it w i l l  be. 

less sensitive t o  impurities i n  the C02 derived from biological sources. 
I 

d. 

Perriqra) . 
The physical chemistry of proteins Ad nucleis acids. (Koenig and 

I 

1) Studied use of CaF2 windows f o r  infra-red absorption spectrum 

of films cast  on the windows from water solution of nucleic acids, nucleotides, 

and carbohydrate. 

2) Made some infra-red absorption spectra of substances mulled i n  . 

' mineral oii. 

3) Set  up recently arrived electrophoretic equipment; now testing 

t h e  equipment for performance. 

' e. The metabolism of thiourea. (Schulman). 

' X). Developed paper chromato,praphic procediire f o r  the separation 

and identification of thiourea and the sulfate  ion. 

2) Submitted f o r  publication t o  the Journal of Biological Chemistry: 

Studies on the Metabolism of Thiourea. I. Distribution and excretion i n  the rat  

of thiourea labeled with radioactive sulfur. 

f. The metabolism of TNT (Taylor). 
I 

1) Prel imidry experiments'are being performed prior t o  the in= 

jection of labeled TNT t o  determine the 'optimum dose of TNT for metabolic studies 

i n  the rat. 

g. Studies of t h e  pneumococcal transforming substance (Atctley and Muenning) 

1) Production and purification of the transforming substance have 

been hampered by a series of minor d i f f icu l t ies  such as contamination of the 

' cultures, fa i lure  of the incu etc. These have been eliminated and it is 

hoped , that ,  production can 
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C. Orpanic Chemistfv Section (A. R. Ronslo): . 

1. General Remarks: 

a. The senior members of t h i s  Section were on vacation during most 
. .. 

cf the period covered by t h i s  report. 

b. D r .  Frederick Henriques vis i ted the laboratory on Sept. 16. 

c. We were asked by T-Division t o  find a good solvent for the  removal 

' of the graph g r i d s  on tracing cloth. 

remove the sizing o r  a f fec t  the  cloth i n  any way. 

t o  be excellent f o r  t h i s  purpose. 

A solvent was desired which wwld not 

Trichlorethylene w a s  found 

d. We were requested t o  run t r i p l i ca t e  analyses fo r  nitrbgen on an 

explosive mixture containing organic and inorganic explosives. Experiments . 

were made and a satisfactory procedure w a s  developed. 

were reported t o  GMX-Division. 

Satisfactory analyses 

e. The laboratory was consulted a number'of times by the Glass Blowing 

Department concerning the removal of charred residues from glass diffusion 

pumps, the characterist ics and su i t ab i l i t y  of various cements fo r  metal t o  

glass seals, etc. 
i 

f. A quantity of TNT of extremely high purity w a s  prepared f o r  t h e  

Medical Research Group. 

g. The com$nmd 2, 6- dinitro-4-hydroxylamine toluene, not available . . 

commercially, was.prepared for Group h-4. ' 

The compound tolane (diphenyl acetylene) has been found t o  be the h. 

best sc in t i l l a t ion  c m t e r  t o  date, surpassing even stilbene. We were asked 

by P-Division t o  sgnthesixe some of the compound. 

fully using standard procedures. 

It w a s  synthesized success= 

2. Work i n  Progress : 

s again under consideratton. The 
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tracer element we plan t o  use i s  tritium,. Tk.s c q o u n d  w i l l  be the first 

t o  be labeled with tritium from t h i s  laboratory. 

b. The synthesis of d i - ( 4 - q  cuumarenyl) ace t i  l-4 

has been undertaken. Since t h i s  synthesis has been given highest pr ior i ty  a l l  

other investigations have been temporarily discontinued. This .compound is  a t  

present the best available anti-coagulant f o r  hlood. 

3. Work Completed: 

8.. The synthesis of urea labeled with CU ana N15 has been coipleted 

and i s  the subject of Report #36. 

b. The synthesis of trinitrotoluene laheled with C' has been completed 

and is the subject of Report #37. 

C .  A paper enti t led "The Synthesis of d i  ethyl-(beta-iodoethyl) amine 

hydroiodide" has been submitted for declassification. 

GrouD.H-5 .  Industrial  Hygiene (H. F. Schulte) : V I .  

A. General Remarks: 

1. A t r i p  was made t o  the Grand Junction, Colorado area by the Group Leader 

with Dr. I:. 0. Gihipple t o  observe potential health hazards i n  t h i s  uranium 

processing area. 

operations connected with mining, milling, and sampling of uranium ores were 

observed. 

2. 

Bo samples were collected or quantitative t e s t s  made, ht 

A report is  i n  preparation on these operations. 

One of t h e  engineers of the Industrial  Hygiene Croup, a t  the University 

of Colorado Medical School, spent a week a t  the Project. 

involved a brief survey 0 f . a  number of the sites and work areas, is part of the 

senrice performed under a contract with the University o f  Colorado. 

engineer a lso consulted with a number of persons a t  the Project, having 

information relat ive t o  studies being carried out f o r  the Project by the 

University of Colorado. 

This visit which 

The 
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3. T e s t s  were made f o r  hydrogen cm$ent\ in t h e  atmos ' WL' :hi .dorage 

battery room connected with the new calculating machine. Hydrogen i s  released 

during charging of these bat ter ies  and, i f  ventilation is insufficient, an ex- 

plosive atmosphere may be produced. 

against known concentrations of hydrogen and used f o r  these tests. 

The combustible gas analyser was calibrated 

4 .  A fu l l  t i m e  Monitor, attached t o  Group H-2, has now been stationed a t  

S Site.  .€ie w i l l  study operations and a s s i s t  several 

Division i n  the control of potential hazards i n  t h i s  

Tests were made for mercury vapor i n  several 

the.month. In  addition t o  routine monitoring, these 

5. 

Groups in the Health 

ares . 
different .buildings during 

included several requested 
I 

studies. 

these tes ts .  

Two urine samples were collected f o r  mercury analysis as a result of 

6 .  The exhaust s y s t e m  fo r  the control of methanol vapor a t  TD'Site has 

The system was studied f o r  air flow and balanced t o  give a been completed. 

uniform distribution. Air Samples w i l l  be collected t o  evaluate the effective- 

ness of this system. 

7. V i s i t s  were made t o  R S i t e  assembly room and t o  Anchor Ranch with the . 

Group Leader of H-2. As 8 resu l t  of these visits, arrangements were made t o  

co l lec t  a i r  samples for the evaluation of several operations noted. 

8. The Cruup Leader participated in  a conference on the f i n a l  plans for 

the new plant and laboratory t o  be used i n  the. treatment of liquid waste from 

the Tech Area.' 

9. The photofluorometer, f o r  the determination of small quantities .of 

uranium, was' completed and delivered to the Laborato1.g Section t h i s  month. 

liminary tests are being run and, as soon as these are canpleted, studies of 

Pre- 

. uranium exposure i n  various areas w i l l  be ini t ia ted.  

be of value in connection with w with the Cascade 
,. y\L 9 

I ' \  

This apparatus w i l l  a lso 

Impactor. 
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I ,.. ' B. Field .Section: 

1. Air'samples coilected or f i e ld  t e s t s  made for: 

Mercury vapor 
Hydrogen ' 
TNT in a i r  

3 locations 
1 location (3 times) 
5 samples 

. 2. Calibration Work: 

a. The FSA Combustible Gas Indicator w4s calibrated for kse with 
I 

hydrogen gas. 

C. Laboratory Section: 

1. 

2. 

Plutonium assays......................~........=.......... 109 
Plutonium assays above to le~ce . . . . . . . . . . . . . . . . . . . . . . . . .  . 0 . 

Polonium assays.. ........................................ 33 
Polonium assays above toler~ce.. . . . . . . . . . . . . . . . . . . . . . . . .  0 
Differential  sulfate  determinations. ..................... 41 
Differential sulfate  determinations above tolerance...,.. 0 
TNT metabolite dete~at~ons............................ 74 
TNT metabolite determinations above tolerance.....,...... 27 
TNT .in air  d e t e ~ a t i ~ s . . . . . . . . . . . . . . . ~ ~ . . . . . . . . . . . . . . . . ~  4 ( a l l  neg.) . 
Development work on the following methods is contindng: 

a. Uranium photofluorimetl-g. 
b. U r a n i u m  235 by alpha counting. 
C. Americium. 
d. Beryllium. 
e. Chlorinated hydrocarbons by colorimetry. 
f. Bar ium lanthanum by beta or gamma counting. 

Sept. 29, 1949 

cc:  F i l e  

T. L. SHIPM4N, M. D. 
Health D i v i s i o n  Leader 

. . . . .  I . . . . . . .  . . . . . .  :.. i . 
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l i e a l t h  SharrJstr-r FrobleE: Iio. 1. Xnalysls o f  . 

Driflking dater for Toxic Xater is l s ,  Saxpl.es of 
d r h k i n g  m5er f r o x .  th9 fol lowing sources were 
c o l l s c t e d  Xag 7, 1848 ayd asalyzed "0- -toxic 
nafeyiais. Res- t l l ts  of sna lys i s  a79 given:  

.-. 

r..d. nod. 

n.d. n.d, 

n.d. 2.2.. 

1. G u a j e  C 0 R a d .  nod. 
2. !dater 

.3. kmer:can 

4 .  'J'alle 

5. rajarito 

6. LOS A l ~ ; n > s  

7 .  Los A l a ~ o s  

C yon 0 0 2 . d .  n.db 

Springs 0 0 n.d. n.d. 

C m g u n  - c. C E.d. R . 2 .  

Canyon . 0 C c.cla r1.d. 

TSS s r v o i  r 0 0 R . d .  nod. 

L'm,ction 0 0 n.d. - rl..d. 

* fi.2. - n o t  decected  
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.- zra?h$c "Jensity Analyzer was pu: i n t o  se rv i ce ,  I 
s x h  more c t s b l e  instrw2entv than thnS px~evio::sl: 
used. It K ~ S  Recessary t o  ?ead.azd r a p o r t  t3a 
exposize for o z l y  t w o  of' the h?mt flltns. In 
addition t o  t he  b r a s s  f i lm  badges 6.5 plasZic 
f i l m  wristlets wera ~roce335d  and read. Xach 
emils ion fn 50th ;lastlc m? b ~ a s s  h o l d e r s  W R S  
caliS,-ated uuizg garma -adiatior! from c1 0.5 rn 
p l a t i n s n  s h i s l d e d  100 rzi l i i -c t i r ie  R;?d 500 r l Z l l i -  
c u r i e  E?a RaiirCa ir? eq-d. l iSr im w i t h  its decay 'i 
products. Of the  badges recordad 579 were worn- 
by per some1  azd 39 were p l m i t e d  i n  varions l o - .  
cations. The average perSKi26l exsossre  aa3 0,C 
roer;tZocs Fer wesk. The average ex3osxre fo=. 
p i a n  tad 5.adEes was C?. 251 roeiitgeiis/&ek. 
I t  blaqk" !)adze W A S  ?~.at:ted i r ? .  eacrii t d g e  ssorage 
rack. !Cos'; of' t k e s e  Siazks showed z e m  ex7;os-x-e 

A 
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y- .=;s . 13, (Continued) . Personnel badges and w r - i s t i e t s  are 'worn -8- l?ouFii: 

per .day, 5 dags per week. ' P l a n t e d  badges -ar&-.'i: 
exposad 24 k o w s  per day, 7.dRgS . .  'per w e e k .  . . . .  . . . .  I . 

,.. -1 
g. . .  

Kennedy 

i 

. .  . . .  . .  
. . . . .  . :. . 

. . .  

a1 
for one dag during t h e  month, 

be done cnly twice a month at. t h e  most..: _.'. 

*2 This r a d i a t i o n  is preserit in: a v.au&%'ulrhic". i 
seldom vi ' s i ted  and . then ..for- a few minutes.:onlg. 
The r a d i a t i o n  strength .fs. such tha.t .a .&@'UT .!::-. .-.. 

of exyostme. - 

*3 

(and similarly for other Seta emItteri) \-.there-.-.. 
were six over  t o l e r q z e . .  ex$.os-+res diiri 
month. n a s e  w 0 r . e  J=Divi.sf.on pers0.np.e 
at GFega S i t e .  These'-.ex.posures were r\ 
t he  B e a l t h  Division.!: . _ - _  --. 

On9 man had an exposilre'of U.104 roentg&g.'. 
The work.was. "ngt 

r o a t l n e ,  and while I t  may be.repeated,.rit will- . .  
. 

.- 
t o l e r a x e  dose could be rebched after, S&;hO?trs' . . .  . . . . . . .  

. _  
. -  .. : . .- . 

. I _: -:: . . .  

If to l e rance  is considered. to. b.6 d;5c.k&p..-p! 
. .  . .  day, as accepted fqr 1ac.alized axposure..,b$'~~h@.. , 

. .  hands t c  the 5 e t a  rad3atibn of npx?pl.al uP&i&h: 

. . . .  . .  
. . .  ... - .  . , .  . 
. . . . .  .- 

. . .  . .  ~. ;.: . .___ . . - -  

.~ 

-~ . . -  
. .  * .... . .  

. Trolec t Authorization CHI?-12-8. Amrici ih Zeal; 
.Ins t m e n t  3rogram. .The ins t a l l a t i o n  of .laboram 
t o r s  equipment has n o t  y e t  been completed.. som 

. . .  

a c t i v e  - r m t e r i a l  has been sealed i n t o .  a...bood [in. . 
the area r o r  s to rage ,  'but  'no "hot'' .work"&as. beel 
s t a r t e d .  The room has 'be.en monitGred frequontx 
A few hoC, spots (over 500 counts/minut.e alpha) ~ 

wera foum3 ar'd cleaned'  uy, i m e d i a t e l g .  :~bn.S.ldei 
ab le  eq-cipcent has Seen checked %or coptaninatlc 
a t  t he  r sques t  of  l abo ra to ry  personnel. '  Thlrtec 
air-Soma c o n t a ~ i n s t i o n  t e s t s  were' made. burin 
t h e  nocth. The highest fauqd was 0.0013 c /m f L i f  
( a l p h a ) .  A f e w  hknC aqd nose swipe counts have 
been rnade during the month; ~1.1 vaults .were 'zgrc 
Protec t iva  c lotf i lng ha's. beer! Stocked, &?a -healtl 
i n s t r w e n t s  a r e  m s t s l l e ' d  o r  w i l l  be. av-eila51e 
wkeq work w i t h  a c t i v e  mats-rial  . .  starts.:.' . _ .  

Troject  Authorization C1i~t-12-12. . 'me 'use 6r . 
S t e E  as a Decontamination. .ARer i tC  Installht.iog 
of the  necessary eqgipment is . .  qot. .yet 'complet:ed 
a t  D? West. . 

,. . 

. . . . .  
. . . . . . . . . . .  . . . .  . . . . . . . .  - :. . _.. _.-  

. . .  ...... . . . . .  , ..-.. : 
- .  

. .  . , . . ii . - . . . .  
. . . .  . . . . . . . . .  . . . . . .  

. .  
~. . .  . _..: _. - . - 

. .  . .  

. . . .  . . . .  . . .  . . . . .  . . . . . . .  . . . . . . . . .  . .  . . . . . . .  ..,~ . . . . .  
... 

- ._ . -  

. . . . . .  . :  _ - _ - . .  
- -  . . .. . . . .  . . . .  

. . ~. 
.. 
. . _-  . . .  

. .  

' - _  . .  
. .  . .  

_. 
. ._.-.- . . _.-.. - _. * 
. .  

.~ 



13. (Continued) 

c ox 

Kennedy 

2 A .  Eo:ii.toring i n  
Tech Area 

: . 1  . .  . -  

. .  
PRCGRZSS 

P r q j  e6 t h i  t h  or.% Z a t  i on . C MX-1&15 
StTidies of' Construction. 'J:ater.ia 
t i o n a l  brands of floor Covering 
r e s i s t E c e  t o  contamination a i d  
tamination. SanSles of e i g h t  d 
-,eta1 .were received from C3R-AM 
are awaiting corngletion of l abo ra to ry  ficf1iii& 
and a corntirig instrument Sefore Continui.ng:..ghq. 
work. 

X9alth ?i..ysics ?roblem ?io.. 3. 
S a f e t y  R r j p l i  m c e -  ..D?is t C o l l ec - to r  for H=MvI d o z ~  ..: 
Seven sezs  cf s a ~ p l e s  from X Division- w m e  ..-'.-::..' 
colmted and. the r e s u l t s  conpared with t'rioie .r$f..:r 
the sttxydard F i l t e r  dueen. The contaxhat.f€H%:', >...C .. . 1 

l e v e l s  were so l o w  that  t ne  r e s u l t s  were i.n-.. :.;+ 
significar. t .  The XSA c o l l e c t o r  has  been turnad 
over t o  2 s  f o r  t e s t i n g  i n  Sigxa BiiMirig.(.a&~hS . -. _ . _ _  . ~ 

c on tarzfnati on) . 
Xealth Passes! 130 people, including Cy3 ---:- .:..  
l abo ra to ry  Personnel,  Zia j n i t o r s , .  and-nraJk.?ee- . .  

. . _ _  

i .. 
:.- . _ .  
, . _  . -.  . 

~ . ._ ._ . . ._ . ... _ .  

Test inR: of'.. ?if&& 

. . .  . - .  ... . . 
. .- .. 

. _. - - .. 
.. 

. .. . . . .. 
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. .  
Bo. of IEay High Ir:ag kve. tZr1l . 

. L c c U  Tests C / ~ / L  &,'L Ave.c/m/L 

PLLTCIi i34 L A B C 2 X T U E I 3  IN D 3rJILIlING 

D-1C.7 22 o.c.344 E 2  O.CC.46 C.OOO7 
0 . llE6 - E-134 22 0,5405 +;3 0.@545 
0,0012 . . c-147 22 C . W l 4  O.OOC4 

0-149 22 2 . 0029 0. COO4 0 . 0004 

O.OG25 D - 3 i 5  - 11 0 . i r j r 2 -  4:s C.0214 
I ? - t l ?  22 C0112G5 +:-e o,c\143 G.O38E! 
E-319 11 O.L?085 0.C912 C. GO09 . 
Tke average o f  t he  a i r  coiiqta taken i n  the . 

plutonium l a b o r a t o r i s s  i n  r~ auildinz v m s ,  with 
t k e  excaptior. of r o o m  2-134, D-315, es,d D-317;,j 
Q.CG27 c/m/I,. 
Apri l  was C.CcI12 c/z\L. 

D-30rZE 21 0.0505 0 4  O.CO62 0.0225 . Pp. 

The average f o r  the  moctk o f  

Tke averfige of  all a i r  c b m t s  tsk'en ir. I) Euildir 
was @.01€?5 c/n/L. 3 - e  average f o r  the month -01 
Apri l  vrris 0.0142 c/~/L.  

Signa 21c 21 C.Q867 0.0157 0.0214 
Signa 22 21 .0.2mo 0.0553 r, c393 

Sign8 226 21 0.5732 O.G700 0.c1501. . :  
 sign^ 22B 21 0.130'7 0.0273 0.0451 f 

Tho everege o f  all the a i r  c o u ~ t s  taker?. in. . 
Sigmn Building w m '  0.0423 c/r?/L. 
for She rconth of April was C.C412 c/z.,'L. 

>-e average 

1+t A highly  c o n t m h a t e d  rae w a s  dropped nea r  
the Filter %men. 'Yke flcor was % m e d i R t e l y  
wiped up and EO ccmtmina t ion  w e s  detected.  
i?es?irators  and full D r o t e c t i v e .  c l o k 5 h g  a r e  
worn in t h i s  roo?: s t  all .  t ires .  

2:: A 49 stx-iple w a s  extracked fron t h e  2 i e  in 
t h e  tes t in&- Eackir:e er:closix-e b:Lt t h e  exhust  
motor had n o t  Seen instnlled'nor g l o v e s  ir. the 
glove g o r t s .  Xes~~irsstors and full ? r o t e c t i v e  
c l o t h i n g    are xoi? at all times. . .  

3% Above to le rance  a i r  c o n t m i n q t i o n  is bell:e-v4 
t o  have beer. caused b7 the openis& of the air 
lock near t h e  r"1lter .cueen. Respirators and 
fir17 p r o t e c t i v e  c1othir.g a r e  worn at. all t:me.a. 

. .  

.. . _  
. .  .. - . S . Z C C R E T .  . .  
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S 3 C R E T  

ur4 
room f o r  a week Pr ior  to the  high air count. 
Probable cw-lse was the  v e n t i l a t i n g  system. 
Res?irators  ac12 f u l l  p ro t ec t ive  clothing are 
w o r n  a t  all t i x e s .  

Operations bad no t  been c a r r i e d  out  .in this 

x-S Ti?e high air count  was due t o  t h e  d i s a e a b l h  
o r  the  p a r t i t i o n  between th-e two m o m s .  Respi- 
r a t o r s  and f u l l  p r c t s c t i v e  c l o t h i c g  are worn at 
~ l l  times,  

4:-6 There is z o  explmatior. f o r  t h i s  high a i r  
c o m t .  Mornel operat ions on ly  were ca r r i ed  
out m C  respirators &?d p r o t e c t i v e  c l o t k i n g  
a rs  worn dtlring a l l  operations, 

. a  

Air-borne Beta, Zama Coctaminstion Tes'ts:-' Air-. 
sm.ples were- collsc ted and analyzed for 'beta, . 

v Emxa contaminates i n  the following l a b o r a t o r i e :  
E e l o w  is l i s t e d  the  r e s u l t s  of these.t ies. ts:  

Location . Tests  sc /cc  of p c / c c  of pc/cc of 
No. of !<ay Iiigh Kay Ave. . A p r i l  Ave. 

a i r  a i r  air 
18 9 . 6 3 ~ 1 0 ' ~ ~  3.45xlO -11 9.4x10'1: 

sigma 22a 18 1.i4Xio-10 3.05~10'~~ ~.WP=?; 

u-16 
Sigma ' 2 1 A  18 2 ~ . 0 9 ~ 1 0 9 1 ~  5.&XXX0'1;1 .2X10'1: 
Signa'  22 18 6.67~10'11 3 , 1 9 ~ ~ 1 0 ' ~ ~  4-.7~10-~~ 

SiO;'.a 22.E 1 E  9,9%~10*1l 3,32x10A11 S.SXl.U-'J 
Ii 3168. 13 5.72x10'11 1 *9X10'11 

!:os8 Swipe T e s t s :  During t h e  mor?th of b!af, 
1478 nose c o m t s  were recorded f o r  D Building 
personnel. .The average of t h e  nose counts taker 
was 2.8 c/m. One above tolsrance count,  53/60 
c/m. .was recorded. 
the nor.ths of h!arch m.d A p r i l  were 2,6 and 2,6 
c;'m, 317 n o s e  colmts were recorded f o r  Sigrna 
%il.ding Fersorne l  during the nonth o f  :ley.. 
k k e  average of t he  nose c o u n t s  talcen WBS 14-3 
c/m. m e r e  wepe 16 aSovs toleraqce co-m.ts re- 
corded, 

Ths average nose counts f o r  

IIand Count Tests: 6912 hand counts were re- 
corded, showing m average h m d  co tmt  of 2.7 
c/z per hand count.' 
hand c0un.t average WEIS 48.5 c/m, 

The highest ind iv idua l  

S E C R E T  
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- y..- .. Xooz 406 had one h i g h  count,  i t  occurred ;vh~ 

work.. - personnel wore respirators and EO hi&! 
the doors t o  a hood kiad. to  be reiaoved f o r  r e ? s i r  

nose counts ;vebe recorded, 

, 4?5 R o m  408 had 6 'oveT tolerance a i r  c o w t s .  
n e s e  occurrod on days jihen redcction o7erationr 

'were being done. . ' l k s  high air counts r e s u l t  frc 

. . _ .  . _., 
_._ .. _._ . _  . .  

. ._ . -.. . 
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trs::sPer of tke f1uo~ ie . s  into the Cryboxes.. 
.bring L. .nfs p e r i o d  ?erson?el 'wear  ras?i"etors . 

ar-d zo h i s \  nose ccw'ts have been recorded. 

-5'5 ';r -e:> ove? t o l e r a x a  c o m t s  were recordec i  -t? 
t b e  so r t i cg  ops ra t ion  IE t h  laimdry. Personnel 
doing this ~ m r k  wear respirators. 2 0  big: nose 
co:mts have been zecorded. %e hood desigr.ed 
for this opera t ion  is 3rok;rossin'g and s h o ~ l d  
SOOR be i n  operatimi. 

Alnha Air-borne d o n f a d n a t i o n  n Tests : .% ;r?e avdrage 
a i r  c c u ~ t s  for D? Wesf: were: 

1:ose S w i p e  T e s S a :  A sarvey o f  the EOSS cos.n'ts 
f r o m  D? Yfest. m 0  Laindry Personnel i g  E i v e n :  

Funber of swipes taken 10% 403 
DP Wcs t ia?m,Bry 

KLur..ber over bolerar,ce 
(50/50 C/E) 4 c 

Averazo o f  swipe counts  5 C i Z l  1 c/ht 
E i g h e s  t. monthly  average 104 c /n  S c i 'n  
Eighe s t s i 'ngl e c 01x1 t 1427/625 c/n 4 0  c/m 

The f o u r  over t o l e r a t c e  nose  c0uzt .s  were: . 

.( 1) CXili-11 opera tor ,  194/50 C!lZm FO explanatlor: 
could be f0m.g f o r  this COLUICUm 

is.) Zia t inner ,  180/121 c/m. This man helped -- 

. .. buildlag. .4'.; . &e wore a- pressure ;?.ask ' to'%his 
. renrmd a po.rtt..clz of the. exhaust cn the .  cclct on:. 

. _i . I .:. * _. ~ .- ~. L.. ...-- ~ . q  __  . ~ ~ 3 . A-1: - . - L- L--- . 
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PROG3ESS 

(3) DP W e s t  janitor"- io6/59 c/m, TMS count 
was rsce ived when he chaced  brokan plass 'out  
of a waste box. 
a t  the t i m e .  

.?-?e was wearing a res?,irato-p 

( 4 )  CKR-11 o?eretor, 1427/62'5 C/E. Tiis coimt 
was received while taking . inventory.  A t  tbbs . 
t h e  h e  handled a n m b e r  of c o n t a i n e ~ s  of slag. 
frm- casting .operation (skulls): Zis was waar- 
ing. a ras- i ra tor .  I le  had t h e  ixmthly.'aue.liige . 
of 104 CL aiid'Ml1 be s'snt on health pass ,  

Hand Couqts: 3and colmts of $ e x o m e l  -leaving 
- building fi1 as recorded on harld coimt c.ar.ds: . .. 

14ube.r of .counts 
-reco*ded- . . 19eo . 1865 1628 
Hmber over.  tol.ara*ce . 

(500 cam). . 22 .2 -0. . 
. Aver-age hand counts  21 c/n 2 c /m 0 . 

Highest- .s ingle  average. 500 c/m 60 c / m .  .Q' . 
Z i g h e s  t .aing;le cau.t? t I 

reaorded. . 5000 c/m 800 c/m . 0' . _  

h!onitori&:-of ?rodact Containers: 55 ;full . -'. . 
compl.ete "iY" containers w.ere rnor.itored a d  sdnt:  
t o  process.  A l l  of  these wbre below to lerame. :  
160 pieces of '.'W" conta inera  wefe received 
f r o m  dec.Qntamination. 

_ .  . -  
. .  

'Of these -containsrs  37 
. were below t o l e r m c e  a!d  were ser?t to-the vaul.t 
. for storage. 

. - 37 c'onplete "w' containers were Eonitored-  f o r  . 

tolerance and - w e r e  r e t u m e d  to dsccctzxinat ion.  

40 ~ a m p ~ . e s  of rraterial trazsrerred o1i.t of DP 
West w e r e  mmitored. 

Con t amir,a t ed P.c c i den t s  : 

- .  

. shipment to' "X"  s i t e .  Cf these 2 were abcve' 

A l l  were belo-iJ t ~ l e r m c e .  

f!o con tamin a ked ac c I- 
.dents were reported durinz the rronttl. . .  

. -  

General: 
5ored. 4 pairs  had contarninat ioc above h l e r a n c  
on the so l e s .  L i e  highest c o u r t  was 1000 c/n. 
Tnis contamination was renovad. 
283 .mod t-a n o n i t o r  siioes, 

€30 pairs of pspsonal shoes w e r e '  kmni.- 

A + x 6" pro58 

. .  

... S E S R S T 
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ic, iianitoring In 
. DP E a s t  

Piltingsrud, Z0 
Lopez, Gsvath, L. 
 ROC^,^, Staxhope 

I 

. r  

?AOGRZSS 

Surface Konitorinq: There were 586 rooms. 
monitored duricg the month with a d a i l y  
average ContaRination l e v e l  of 58,000' c/.m. 
Gf the 3285 pos i t ions  checked, 235 gave read- 
ings over t o i o r m c e ,  The average over to leram.  
raading was 811,900 c/m. It was noceesary t o  
c l o s e  11 roorm, aqd 181 positions were cleaned. 
3uildings 51 azd.54 were also xonitored period- 
i c a l l y   EL?^ indicated no contanination. 

Air-borne Alpka Contaminatton Tests-: Air 
contanination dats gathered during the month 
f r o z  3uilding3 52 and 53 i s  8s fol lows:  

5203 
52 04 
5205 
5206 
5208 - 
5210 
5211 
5212 
5213. 
5214 
5227 
5230 
s1 
52  
AD 

13 
13 
13 

9 
13 

9 
9 
9 

- 13 
'13 
9 
3 
22 
22 
22 

0 0 0866 
0 0 6213* 
7.36844:- 
0 0417 
0.3702 
0 -2549 
0 0408 
0.0344 

0..6459+ . 

I o  6842* 

C 0 0317 
3 T O 0 2 7  
c 0 1912 
0.3616 
2.31.58 

0 e0237 
0,0748 

- 0 0 5843 
0 0178 
O 0956 
0.0€12 

. 0,0076 
O . . O X l l  
O 02464 
c 0 1423 
0 .OO68 
o.oc19 
0 i 0339 

._ 000360 
0 i 6613 

0 09318 
000293.  
0.103~1 
Q O O l l l  . 

C .  1036 
0.0104 
0 0140 
0.0095 
0:. 6718 

0 ;.OO86 
0.0077 
0.0265 
0,019.2 
0.3964 

Om.0221 _ .  

1.: The hi& c o u t s  in rooms 5204, 5205, 5213, .. 

azd 5814 a l l  occurred the sm.e.day. On t h i s  ._ '  
day E;eliun . l i n e s  to a set of -dryboxes in .roo= .._ 

5205 wer-e being removsd and replaced. The .. . . 

from sp-ead of contanination Shroughout this 
. rszton.  A l l  persons working Ir. bui ld ing  52 . 

33lbriitt9d rrrir-e sazples  t?-e following day arid 
no individual showed aq aSzornal u r i n e  c o a t .  .: 

T"e average air-borne contamination levels are 
8 8  rollows: . .  

c C"" curus c ir,- the o t h e r  roon apparent ly resu l ted  

S E C R P T  : . 
. -i 
. _  
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Ssc t i c n ,  
Yahf , enmc  e 
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April 

0 . 1222 0.0341 
0 .'6613 0.3964 

. 0.0549 C.@228 

Suilding 52 
3xhaust ducts 
Stacks . 

Hazb Couy ts :  '2:ere were 1027 hand cour i ts  
recokdec€ diirisz t h e  mont'r, w i t h  air -" average con- 
t h i n a t i o n  cc-int  o r  7,SCO C/E. &.?ere wers 43 
over tolerance. These cver toLerance co:zr.ts 
r c s a l t e d  f r cn  nornel operations a 7 d  t h e  k.ar.ds 

, are washed wilth a sodi-wr h p o c b l o r i t e  and soap .: 
solution m t i L  n o  f u r t h e r  r ra ter ia l .  c g n  Se r e =  7 
moved. me bighest s i n g l e  average vias 79,CCO c 
and the highest; single c o w t  was recorded a t  
1,300,000 c / h .  

Contaminated Accidmts . :  . There were no contani-  
ria ted accidents  duricg the  .-,crith. 

General:' A check of shoes of E4 individuals 
leaVing bullding 52 showed no recordable cour.t. 

There were io2 p i e c e s  of glassware decoxtucinat: 
during tke  oosth.. O f .  these S2S -+(ere fourid ~ 7 d e !  
tolerance (1500 c/n) after three washings. Tna' 
r e s t  wore dis7,osad of by >urial i n  the  contaaln:  
ed dump. 

A breakfiom of rr,alr.t,ena?ce work doze i r ?  ssch ara 
1s given: 

Culig,Ag?rill Tech Area: 

12 s t rLLT.eT: t 
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ai Cally, A b b C t t ,  
,e-*, ,. C n r i s m  
4 

.' -- Culls, Hull 

33. 

cuiiv, 

.. . 

. .  
. .  

D? X e s t  Areo and LRxndrX: .. 

I n s  trw-snt 
n- lio. or Service wad 
Calibpation Jobs 

.1. Chicago hand c o w t e r  4. . 

2.  P o r t a S l e  a l $ x  survey . _  . 

3. G.E. survey instrla'Tent8 1 
8 . . _  

3 

IES trurr,r?n t s 

4 .  Standard alpha counter 

DP %ast A r e a  

12s tr imen t 

1. Poppy 

a e r l i n e ,  Z-eall ,  
Lanham, Larkins, 
Rexroth, Deal 

proper c o n t r o l  opsration, 

iiesearch and 
Davelogzen t Sect ion  
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ur&anc y of o t h e r  instruments  . . The chamberg-?. i.:.: 
for these counters a r e  n o t -  yet -c-pleted.'in . .  

. _ _ _  . . :  . .  v. Shop. 
. . .  

3. -?rojec t Auttor izat ion CMII-12-16,' record in^. 
Beta, G ~ m a  Counter. A recording Geiger tgp'e . 

count r a t e  meter was completed except: for final 
c a l i S r a t i o n .  This i n s t r m e n t  can be. used fO7..-..': 
short h a l f  l i f e  determination as ,rell'as f%* 2' 
continuous noni tor lng.  Sone of the. featiu;ss::::-.:': 
of th is  instrument are:  self cofiMined hi&.-. ' 
voltaEe silpi>ly, s c a l e  ranges 0. - 1000, 0 . -  5000 
o = 1C,@OO and 0 - .50,0@0 counts  per minute ar.d 
ar, outgut t o  drive a s tandard sca le r .  Zach of.:.: 
the  s c a l e s  id d i r e c t  reading e l lmina t ing  the-:,: i: 
need for a. c 'a l lbra t ion  czrve.  Tha stab2l l ty  .Qfj 

this  i n s t m z e n t  is within 2% devia t ion  over+ .. 

long p e r i s d  and the accuracy is. w-ithin 3.g. of'. . .  

the f u l l  scale reading. 

4.  Pulse Analyzer. A few ckanges and .additions 
were maCe t o  the racurdifig alpha energy ana1yz.e: 
This work was done so t h a t  some use could be na 
of this i n s t r m e n t .  . . .  . _  

. .  
5. 
a t  a l a t e r  data. . 

' i id ra t inp  Reed' a e c t r o s c o n a .  To 6e rep.oTt..F+ 
. < -  . 

: _ _ _ :  : .. - 
- -, 

. .  . .  .~ . _  . . _  
- . .  - _  - .  . . . . .  . . . . .  

. .:- ;- z. - - ,  . _  
. . .  - .- . , .. 

I- 

alpha counters. 

cur ren t  of. t he  tube., some. p 
. were made. The results Xbr 

were c o n s t a t -  w i t b i n  10.. p 
. of  approximately' .me .hose 

r e s d  t s. f o r  overali e f f i c  ienity -.we& :.:.&out -2'0 .. .! . .  

. :percent: for:Patterson ''3" and about '  30 pe&-ken&..- . 
- -  

, f o r  Pat terson.  ''0" ;screens, : 

.'Jsing a counter 'and . se lec t ing  I 
pulses  with mpli tud-es  great-er...th an. the:- da-rk . 

"up -to:20&0.OO com.89 'per 

_ .  
. .  
. e  

. .  . .  
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18, Spec ia l  Problems Health Chemistry Problem No, 1 - Analysis 
Health Chemistry of Loa Alamoa Drinkirw Water Supply for 

'foxic Materials.  
Schnap 

. . No work done t h i a  month, ' 

Schnap 
. Kennedy 

Filter papers (H and V F i l t e r  Queen Paper) I 

uaed t o  sample plutonium contaminated a i r  
were ex t rac ted  and ashed t o  separate the 
plutonium from the paper', The plutonium 
was then plated and counted, Counts 
obtained var ied from 70% t o  120$ of t h e  
o r i g i n a l  filter paper counts,  The lower 
percentage aounts were obtained on paper 
containing a higher percentage of  larger 
p a r t i e l e a  , The higher  percentage counts 
were obtained on sample6 co l l ec t ed  beyond 
the e l e c t r o s t a t i c  p r e c i p l t a t o r a  and henoe 
containing smaller  p a r t i c l e s .  . 

Schnap 
Rhodes . 

Use of the radioautographic technique with 
alpha p a r t i c l e  s e n s i t i v e  p l a t e s  c l e a r l y  
demonstrated the d i f fe rence  in s i z e  of 
the p a r t i c l e s  on these   paper^. Conal- 
derable  more work r e m a h a  t o  be  done 
along the same l inea  before the s i g n i f i -  
c m c e  of these  r e su l t a  can be evaluated. 

F l l t e r  Paper sample a taken -in a tubal loy . 
area w i t h  the a m a l l  f i l t e r  paper a i r  
a m p l e r .  using Whatman, No. 41 paper we-' 
oounted on the methane proport ional  alpha 
counter and then were analyzed color i -  
m e t r i o a h y  for uranium,. Reaul t s  were .as 
f 0l . lo rs  : 



Sample lo, count a /min. 

. .49 
51 

'1 
4, : 

3 ' "'..,. 53 
' ' 20 

55 
4 " ' _  

5 '  : 

+. A s p e c i f l o  a c t i v i t y  of  
t lon,  

Uran iw  Content ,  
From Count" C olorimetr io  % Absorbed ' 

65 p g m  120 pgm w 
68 110 38 
71 150 53 
27 85 68 
73 120 54 

0.75 c/tnin/pgm was used f o r  t h i s  calcula-  

Work. with the t w o  papers is ,being. cont i -  
nued. . 

Health Chemistry Problem No, 3 - Analysis 
for A i r  Borne Contamination Tests ln 
' U r a n i u m  Areas. . ' 

No add i t iona l  work done as ide  from 
rout ine  F i l t e r  Queen tes ts .  

I 

Miscellaneous 

Five saiiples of d i f f e r e n t  kinds o f  s i l v e r  
so lder  in use In  t h e  shops were prepared 
and s e n t  t o  CMR-1 for spectrochemical 
analysia.  One sample commonly used in 
the Divis ion contained considerable cad- 
mium, A i r  samples are being taken where 
th is  material I s  used t o  eva lua te  the 
cddmlum hazard, 

1B. Health Physics s Pdotographic Dosimetry 

modes During the month 259 Eastman Type K f i l m  
packets were processed serv ic ing  194: 
badges and 39 w r i s t l e t s  worn by personnel. 

e n s i t i e s  were read on the  Weston Photo- 
raphid Analyeer and interpreted as 
ocntgena of  exposure t o  gamma rad ia t ion ,  

or roentgen equivalent physlcals f o r  beta 
r ad ia t ion  expoaure, 

The film badge servicing and recording 
has been dlsoontinued by this seo t ion  aa 
of the f i r a t  of the month, Group H-1 
w i l l  p rqvide  t h l a  serv ice  and submit  
resulta t o  CWR Division, 

I ' k  

. .  



JOB AloD PERSONNEL PROGRESS 

lB, (Continued) F i l m  Badge Raaulte 
Over 

Personnel no, Max, R/week Average R/week Tolerance 

Teah Area 22 0,100 0,009 0 
Sigma Bldg,, 38 0,065 0,012 0 

0,365 0.164 0 
0,009 0 

Sigma Bldg, 3 
0,045 
0,025 0,007 0 

DP Weet 133 
0,290 0 ,042 0 

Wrss t l e  t a* 39 
Wris t l e t s  . 39 

t) Rep, r e s u l t s  of beta rad ia t ion ,  

Planted No, ?lax. R/week Average R/weak 

Teoh &ea * 4 0,185 0 104 

DP West 8 0, 775 0 364 
Sigma Bldg, 6 0,020 0,015 

Blank8 7 0,010 0,007 
I 

it One w r i a t l e t  was planted in room 244 i n  Sigma Bldg, It was 
in contact  w i t h  a p l a t e  of tuba l loy  f o r  s eve ra l  days, Read- 
i n g s  were 1.0 R of  gamma r ad ia t ion  and 3+ R of b e t a  r ad ia t ion ,  

Rhodes 
Kennedy 

.. 

. -  

Speoia l  Problems . 

cox 
Kennedy. 
G a r 0  la 

Miscellaneous 

Work has been s t a r t e d  and f a c i l i t i e s  s e t  
up to  acquire information on p a r t i c l e  
s i z e  of rad ioac t ive  a i r  contaminants, A i r  
borne p a r t i c l e e  rill be co l l ec t ed  a t  
various points  about the a rea  t o  deter-  
mine what degree of a c t i v i t y  i s  being 
wind borne and dropped i n  the working 
and l i v ing  areaa, 

T e s t a  have b'een started t o  determine the 
degree of working a r e a  air conta.nination 
in g r e a t e r  d e t a i l  i n  t he  tuba l loy  work ' 

area, 
I 

Project  Authorization CMR-12-12 

An acid so lu t ion  containing c i t r a t e s  f o r  
complexing plutonium was used t o  c lean 
a number of hand tools .  The mixture was 
ag i t a t ed  w i t h  steam for one hour a t  boil- 
ing temperature and then neu t r a l i zed  w i t h  
w e a k  a l k a l i ,  Results of this cleaning 
method were exce l len t ,  
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cox . 

Kennedy 

cox, 
Oarcla  
Jlminee 

PROGRBSS 

Projec t  Authorization CMR-12-15 

Samples of  w a l l  and f l o o r  covering 
materiala were t e s t e d  f o r  r e s i a t ance  t o  
contamination and ease  of decontamination 
using plutonium as t h e  contaminant, 
Results a re  repor ted  i n  a Pro jec t  Authori- 
za t ion  repor t  dated 7 A p r i l  1949. Addi- 
t iona1,samples t o  be t e s t ed  have bean 
aeoured, 

Decontamination Room 

Two hundred forty-niGe a r t i c l e s  having 
a purchase va lue  of 97075 were decontaminated 
t o  l eve l s  at which they could be re turned  
t o  use, Twenty "X" shipping containera 
were also cleaned, 

A good s t a r t  has been &de on cleaning 
the back log s tored  contaminated 'a r t ic les  
a t  DP West s i t e :  . .  

Mia ce llaneous 
. .  

2A. Monitoring i n  
Tech Area 

Drevlm'd ' 

Emerlck 
Geoff'rion 
Jac ka on 
Milford . 

Montoga 
Naranjo' 
Romero, W, 

-Tes t ing  of the C.W.S. No, 6 paper a t  DP 
West S i t e  has been discontinued u n t i l  the 
pick up of the a i r  t e s t e d  is moved t o  a 
new location. The l e v e l  o f  contamination 
a t  the present po in t  of pick up haa been 
so l o r  t h a t  t h e  r e s u l t s  o f  the t e s t  are 
use less .  

Health Passes : 160 people, including ChlR 
' laboratory personnel,  were s e n t  on Spec ia l  
Health Tests between the dates  of March 
18, 1949 and A p r i l  19, 1949. The r epor t s  
on all the t es t s  showed ur ine  concentra- 
t i o n s  below permissable levels . 
Surface hlonitorinq: ' During t h i s  month, 
rooms were monit'ored i n  buildinRs: D. 
D-3, Signa, TU shop, U, M and HS 
ments uaad were the  Pee We'e, the Zeus, 
The Victoreen Survey Me.ters and the L and W 
Elec t  roacope ; 

Ins t ru -  

H Building and Room'D-301 require moni- . 

t o r i n g  with a Pee Wee and a Zeus, s ince  
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the materials handled i n  these places are 
alpha and beta-gamma emitters, Very 
l i t t l e  alpha oontamination has been found, 
but the beta-gamma emi t t i ng  oontaminants 
have been found i n  the ainka and hoods. 
I n  most cases.  the beta-Ramma contaminant8 
have been fo&d t o  be in-low concentrations.  

During the month of A p r i l ,  a t o t a l  of 
1720 rooms were monitored in D Building, 
w i t h  an average pe r  day of 88 rooms 
monitored. During th i s  period, 32,734 
p o s i t i o n s  were checked, f o r  a d a i l y  ave- 
rage of 1559 pos i t ions  checked. An ave- 
rage o f  67 "hot 8pota" were found d a l l y  
of  which 43 were cleaned up wi.th1n 5 
houra . # 

During the month of  A p r i l  a t o t a l  of 4640 
pos i t i ons  i n  123 rooma w e r e  monitored i n  
Sigma Building. The.re were 392 ho t  spo t s  
over  5,000 c/m loca ted  and marked t o  be 
decontaminated, 36 pos i t i ons  were found 
t o  be above tolerance a f te r  a 5 hour period. 
The majori ty  o f  ho t  spo t s  remaining were 
Impregnated. 

Room U-20 i s  being monitored weekly. 
During the month of Apr i l ,  215 posi t iona 
were checked, 9 pos i t i ons  were found t o  
be above tolerance a f t e r  a 5 hour period. 

During the month o f  A p r i l ,  a t o t a l  o f  
116 rooms were monitored in H and M 
Buildings. During this  period, 613 posi- 
t i o n s  were checked and 97 h o t  spots over 
500 o/m were located and marked t o  be de- 
contaminated. 23 pos i t i ons  were found to 
be above tolerance a f t e r  a 5 hour period. 

I 

Air-Borne Alpha Contamination Tests: Air 
oontamlnatfon t e a t s  were continued i n  D 
and Sigma Buildings, A comparison o f  the 
counts run in.these buildings during 
March and A p r i l  l a  ahown below: 
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D-108A 
D-112 
D-115 

. D-116 . 

D-127 
D-110. 
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. , URANIUM' LABORATORIES IN D BUILDING 

No. o f  over 
No,of Tolerance Counts A p r i l  High - Tests April ?4arch c/a/L 

23 1 1 0.053 
23 0 0 0,014 
23 5 .  3 0 . 057 
23 2 1 0.044 
23 0 0 0 a 030 
23 0 0 0 a 014 

PLUTONIUM LABORATORIES IN DJBUILDXNO 

23 
23 
23 
s3 
,23 
23 
23 
23 
17 
23 
18 
23 

sigma 214;. 19 - 
sA3ma. 22 23 
Sigma 22-B .23 
-SixFa, 22-E 23 
..-... ... 
.-,* .. 
... 

'I. -.. 

1 '  2 0,olCs 
2 
0 
2 
0 
1 
0 
2 
0 
0 
0 
0 

. o  
' 1  
0 
0 

1 
0 
0' 
0 
4 
2 
2 
0 
1 
0 '  
0 

0 m.'779 
0,014 
0.221- 
0,005 
0.130 
0,010 
0 152 
0.005 
0.006 
0 . 022. 
0 a 014 

SIGMA BUILDING 

0 0,101 
1 .  .0 .620.  
0 0,018 . 
0 0 , 080 

AveraRe c/m/L 
April Maroh 

0 , 005. 
0.006 
0 . 023 
0,019 
0.010 
0,001 

0,005 
0 , 060 
0 a 003 
0'. 0 15 
0.001 
0.012 
0.006 
0.012 
0.002 
0,001 
Om 003 
0.003 

0.033 
0.061 
0.008 
0.017 

0.012 
Om007 ' 

0.023 
0.017.' 
oioii 
Om007 

. I  

0.015 
0;  010 
0,001 
0 a 004 
0,002 
O . . O W .  
0.012 : 
0,020 , 

0.001 . .  
0.014. 
0,002 
0 , 002 

I 

. .  

. -  

. . . . .  ..':.,.&*-!.. . A t .  

. 
: . .  ..i: I . . . . . .  ... 

70' ......... ..\,' .....I r., .. 

oo6 . . . . . . .  .'r..b'..?.&.l.v. 

. . , . . ,. - :w.*"-.: 

........... a;...,.- .. 0,037 ' , . 
- .  

PROBABLE CAUSE . OF H IOH A IR C ONTAMMPT IOF: ' " ''''''w".,..~i'u 

Uranium Laboratories: 

D-115: 

distillation of trichlorethylene contain- . 
ing uranium oxide, Solvent evaporate8 
.from container aurfaces and occasionally . 

room i s  being investlgated in greater '. . 

. .  ..:.,..'.T.-'..* 

.... ?'>,...UI.:'- . . .  

...* ,-' ...,**:q.l'. . .  

March 21 0.  0.042 o/rn/L - This 
tolerance air count mag be due to 

. leaves a f i l m  of dry oxide behind. T h i s  ' " . 

. detail at present. 

...... 
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I JOB AND PERSOHNEL r PROQRESS 

2A, (Continued) Maroh 24 - O,037'c/m/L - The j a n i t o r s  
cleaned off tops of l ight  r e f l e c t o r s  in 

have caused the  a i r  oount t o  go up a l i g h t l y ,  
Respirators  and f u l l  proteot ive o lo th lng  
were worn. 

.4 the labora tory  on this  day, This may 

..I. 

. . . _ _ .  . .  

. .. ..,. '. 

: .  . 

March 31.- 0,039 c/m/L - A general  cleanup 
of the labora tory  was done on this day, . 

Apri l  1 = 0,046 o/m/L - Some work waa done 
in  preparing small batchea of rags  from 
dry ohernistry for burning, Respirators  
and proteo t ive  cslothing were worn during 
th i s  operation, 

Apr i l  4 - 0,057 c/m/L - The cause of t h i a  
above to le rance  air oount  is  unknown. Only 
noma1 operat ions were oonduated on t h i s  
day, 

D-108A: 
burning or ca lo lna t ion  was done by CMR-8 
on t h i s  day, This high air count may 
have been caused by a i r  d r i f t  from D-134, 
which had an air oount of 0,528 c/m/L 
on t h i s  date. 

Apr i l  19 - 0,053 c/m/L - No 

D-116: March 29 - 0,040 c/m/L - There 
E explanation for this  above t o l e -  
rance air bount, Only normal operations 
were ca r r ibd  ou t  on t h i s  day. 

A p r i i  1 - O,OW c/m/L - A general  cleariup 
of t h e  iabora tory  vat3 done on t h i s  day, 
Respirator8 and f u l l  p ro tec t ive  clothing 
were worn, 

 PLUTON^ LABORATORIES: 

D-107: March 25 - 0,045 c/rn/L - This 
above tolerance air count is believed 
t o  have been caused by maintenance work 
on a highly oontaminated press in t h i e  
room. Respirators  and f u l l  p ro tec t ive  
olothir& were worn by the craftsmen 
involved, 

D-134: A l a r g e  amount of metal was handled 
.. 

... . . . . 
... ^ .  . . .  . 
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'JOB AND- PERSONNEL PROGRESS . 

2A. (Continued) . .  on t h i s  day. This .operation required 
the air-lock doors on the dry-box t o  be 

was noticed t h a t  the a i r l o c k  was d i r e c t l y  
over the f i l t e r  queen, Respirators and 
f u l l  protect ive c lo th ing  Were worn by the 
operators.  

, . opened several  t imes during the day. It 

( A p r i l  11 - 0,779 c/zn/L). 

Apri l  19 - 0.528 c/m/L - The cauee of th i s  
above tolerance a i r  count i a  unknown. 
However, it was no t i ced  that the f l o o r  
exhauat system w a s  off during the  day. 

D- 17: + a ove tolerance ai$ oount I s  bel ieved t o  
have been oaused bg' the v e n t i l a t o r  being 
off for some unexp'lded reason on t h i s  

D-304.B: 
contaminated drybox was cleaned ou-t on 
this day. Several  ho t  t oo l s  and old 
sample boxes i n  the d r y  box were discarded. 
Respirators and full protec t ive  c lo th ing  
were worn. 

,March 29 - 0,030 c/m/L - Probably due t o  
cleaning out  drybox on Yaroh 28. 

- D-129: March 30 - 0,050 c/m/L - Some - 
ac t ive  mater ia l  was removed from the 49 
drybox on t h i s  day. Respirators  and full 
protec t ive  c lo th ing  were worn. 

March 31 - 0.152 c/m/L - The 49 drybox 
in t h i s  room was cleaned out on this  
date .  Respirators  and full protec t ive  
c lo th ing  were worn. 

A p r i l  6 - 0;130 c/m/L - This 

day. 

Mai'ch 28 = 0,221 c/m/L - A highly 

SIGMA BUILDING: 

Room 22: 
m e  die hsed in ho t  preesing opera- 
t i o n  broke on this day. Some metal oxide 

during cooling, 

Nose Swipe Teats: During the month of 

March 30 - 0.620 c/m/L - The 

* may have been c a r r i e d  off into t h e  room 

I 

.. . :. . iC..,. 

I '  
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JOB BND PERSONNEL PROGRESS 

2A. (Continued) April ,  1333 nose oounts were reaorded for 
D Building personnel. There were two 
above tolerance counts recorded. 368 
nose counts were recorded for  Sigma 
Building personnel during the month of 
A p r i l .  There were two above tolerance 
counts recorded, 

Hand Count T e a t s :  During the month of . . 

A p r i l ,  570 hand counts  w e r e  recorded. .The 
' . .  highes t  ind iv idua l  hand co 'mt  avwrage was 

. .  86 c/m. 

Contaminated Accident: March 24, 1949 - 
Roorn D-317 - This accident  occurred when 
concentrated a lcohol  vapors ins ide  the 
drybox were ign i t ed  by an e l e c t r i c a l  
spark during blec t ropol iah ing  operation, . 
The explosion t o r e  the drybox gloves and 
cracked the s a f e t y  g las s .  . i n j u r y  t o  the opera tors  involved, Their  

There was no 

personal c lo th ing  w a s  monitored immedia- 
t e l y ,  found t o  be h igh ly  contaminated and 
were confiscated by our  o f f i ce .  Nose 
counts were taken by the operator8 and a l l  
persons i n  the  v i c i n i t y  of t h i e  laboratory.  
A i r  contamination t e s t s  were made ins ide  
the room and i n  t h e  hallways, The drybox 
gloves and s a f e t y  glass were replaced 
on th i s  aame date. The f l o o r  arfd a l l  
contaminated ob jec t s  were scrubbed w i t h  
standard cleaning s o l u t i o n  and t he  e n t i r e  
room was then painted,  The two opepators 
have been scheduled for s p e c i a l  health 
pass and a complete r e p o r t  of t h i s  acci-  
dent w i l l  be f i l e d  aa Boon as the r e s u l t s  
of t h e i r  hea l th  pass have been received, 

_I.  

General: The shoes of t h e  personnel 
leav ing  D Bldg. were monitored twice th i s  
month. A small amount of contamination 
was found but gene ra l ly  the contamination 
found was between 50 and 200 c/m; No 
shoes were conf i sca ted  t h i s  month, 

A l a rge  amount o f  equipment was monitored 

d i spos  al. 
f o r  maintenance work, a n d  f o r  property .._ .. ... I .  .... .. 

.. . . . ...a 

. . ... 
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JOB AND PERSONNEL 

2A. (Continued) 

'2B. Monitoring in 
DP West Area 

Chave 2; 

Kennedy 
Martinez, Bo 
Martinez, V. 
Romero, J. 
Valde z 
Vandervoort 
V i g i l  

No *of 
Teste - LOC a t ion 

201 
233 
3 3  
401 
406 
408 
a 3  
501 . . 

513 
508 

24 
24 
23 
20 
24 
24. 
24 ' 
24 ' 

25 
17 

*, PROGRESS . 

The oontaminated t r a s h  and property die -  
poaal operat ions were c a r r i e d  out  without 
mishap during the e n t i r e  month, 

Surface Fdonitorinq: 
roona was monitored durinn the  month niv- 

A t o t a l  of  1 6 4 .  

ing a d a l l y  average of 8 Foams, A t o % a l  ' 

of  482 counta between 5,000 c/m and 
20,000 c/m waa found, and there were 214 
counts over  20,000 c/m. 
made t o  decontaminate all h o t  spots  as 
soon as they were found, Pee Wee portable 
meters with penc i l  probes and 3" x 6" 
probes were the  p r i n c i p l e  inetruments 
used, aupplemented by t h e  Zeuto, Poppy, 
Vlctorean and boron l i n e d  Neutron Counters. 

~n 8ttemp.t waa 

Alpha Air-Borne Contamination: Counta 
f o r  DP West were aa follows: 

NO. o f ' o v e r  
I 

- -  
Tolerance Counts A p r i l  High 

March c/m/L April - 
1 
0 

0 ' ,  

3 '  . 
0 
3 
0 
2 
0 

. 2 '  

0 
0 " 
0' 
0 
0 
1 '  
8 
2 
3 
0 

0 053 
0.016 . 
0.069 

0,096 
0.017 
0.039 
0.006 
0.063 
'O,OO? 

0.006 

0.006 
0.002 
0,009 
0,000 
0 , 016 
0 003 
0.015 
0.001 
0.015 
0.002 ' 

I 
0.003 
0.003 

. 0.005 
' ' 0.002 
, 0,004 
' 0.010 

0,077 

I 

Prec ip i t rons :  Input-Daytime 

East. Mantiold 24 0 

Output-Dayt ime . . . .  . 

@,aok No. 1 . 24 .I 

Stack No. 4 . 24 0 - 

. .  - 4.310 ' 1.325 . 1'.24.7' ' ' 

. J e s t  Manifold 24. - - 0,744- 0.368 . 0.009 

. 4.10 . _.. . 

' 0.174 0.13'7 _ ' '  

, 072 .. .. 

. 

-.. .._ - 1.752 00  34.2 
c . ... 

Stack No, 2 24 - .. 0,598 
Stack No. 3 24. . - 0 0,266 ' 0.074 

- 0,143 . 0 , 055 0.101 

. .  
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ZB, (Continued) 

No. of over 
lo,of Tolerance .Counts A p r i l  €hgh A v e r w e  c/m/L 
Teats  A p r i l  A p r i l  March c/m/L - March - - Locat ion 

Input-NlRht Time 

, Eas i '  Manifold 18 
West .Manifold 19 

Output - N i R h t  Tim. 

Stack No. 1 19 .. 
Stack No. 2 2.9 - 
Staok No. 3 19 .I 

Stack No, 4 19 - 
CMR-Contaminated Laundrg: 

Sor t ing  Room 24 1 
Washing Room 23 2 
Respirator  Rm. 23 0 

- 0.366 0.016 0.082 .. 0.020 0,003 . ' 0 ,002 

- 0  00w3 0.006 0.007 
1 0.110 0.010 0.007 
0 0,019 0.002 0 003 

Over Tolerance Counte: 

Room 2018 
m a  oount was caused by a h 1 1  d i a -  
solver operat ions,  
did not  show high nose oounta, 

0,063 c/m/L - It 1s poas lble  

The man operat ing this 

Room 1 : Two over to le ranae  a i r  counts. d operat ions were conducted in the  
room during t hese  day9, No unusual work ' 

o r  operat ions were c a r r i e d  on. . 

: Three over t o l e rance  a i r  oounts. iF= ne occurred when opening a hood t o  remove 
tube furnacea. One could n o t  be acoounted 
for, and the o the r  ooourred when the  
Filter Queen wns located beside an air 

metal were made, The face o f  the air 
lock aae found hot. 

J lock through whlah several t r a n s f e r s  of 

Three over to le rance  a i r  oountrr. 
-red when the  water l i n e  feeding 
the a s p i r a t o r  in one unit was replaced. 
Another occurred while paint  was being 

I 

. .. / 
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2B. (Continued) 

PROGRESS 

scraped o f f  
count .could 

the u n i t s .  The t h i r d  high 
n o t  be accounted f o r  as only 

normal operations were conducted during- 
the day. 

: Two over to le rance  a i r  counts. 
while cleaning h o t  hoods. 

Sor t ing  Room. CMR-Laundry: One. over t o l e -  
rance a i r  count. . No explanation could be 
found except f o r  t he  f a c t  t h a t  t he  f i l t e r s  
were clogged and needed changing. These 
have now been changed. 

1 Wash Room, CMR-Laundq: Two over . to lo-  
ranee a i r  aounta, Th ese counts occurred 
on days when an &usual ly  high number of 
DP East  c lothes  were r e j e c t e d  af ter  being 
washed, Thus polonium may be the source 
of oontamination. The a i r  count was 
below the  polonium toleranoe l i m l t .  

Nose Swipe Teats :  Eitsults of Nose Swipe ' 

Counts from DP 1 e s t  and Laundry Personnel: 

;? , .. 

DP Weat' Laundry 

Number Swipes taken 863 358 

( 50/50) 4 0 

298 2 '  

Number Over to le rance  

H i g h e s t  Individual  

Highest AverYs ingle  Count 88/6 34 32 

Summary o f  Over Tolerance Nose Snipes: 

1. Univereitg of Calif ,  operator.  Re- 
ceived a high count- of' 88/634 w h i l e  ohmg- 
ing g lass  on hoods on furnace s ide  i n  
Room 313. It i s  poss ib le  t h a t  dus t  g o t  
ln the pressure s u l t e  o r  dust  went In  
after ohanging glass while in the proaess 
of  g e t t i n g  out of pressure hodd.. He vas 
wearing a r e s p i r a t o r ,  

2. University of C a l i f .  operator. Re- 
ceived a high count of 84/51. 
opera t iona l  prooedures were c a r r i e d  on 
thie day. He was wearing a r e sp i r a to r .  

Noma1 

. .  
.. ... . ., 



JOB AND PEFtSONNGL 

2B. (Continued) 

PROGRESS 

3. 
c/m - probably received while undressing 
men wearing pressure equipment and die-  
posing of the equipment, He was wearing 
a reepi ra tor ,  

4, University of C a l i f ,  operator,  106/54 
c/m - received while replacing s t i r r e r  
and cleaning hoods in Room 313. Operation 
w a s  ca r r ied  under hood, Re was not  wear- 
ing a r e sp i r a to r .  

Hand Counts: Hand Contamination of per- 
aonnel leaving Bldg, No, 1 and Laundry 
as recorded on hand count cards: 

Univeretty of ca l i f ,  monitor, 424.239 

UorC Zia Laundrg 

No,counts recorded 1,908 1720 2258 
No, over tolerance 13 0 0 
Highest s ingle  average 488 15 4 
Highest s ing le  count 

re corded 20,000 200 100 

Monitoring o f  Product Containers : A l l  
material sent t o  process 119 monitored. 
Two alpha contamination epota  having 
750 c/m were found, 

All Y readings were moderate. (Maxi- 
mum h . 5  rnrh ply at contac t ) .  

90 percent o f  "W" containers  received . .  
. from decontamination were below t o l e r ~ ~ ? c o .  
These were.sent t o  t h e , v a u l t  for s torags ,  

147 re jec ted  "W" conta iners  were worked , 

t h i s  month. A l l  were s a t i s f a c t o r i l y  
. c le aned . . .  

A l l  samples t r ans fe r r ed  out of.DP hest 
were monitored, . A l l  were below tolerance.' 

Contaminated Accidents: N o  contaminated 
accidents  t h i s  month, 

. . .*.. 

. . . .  
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2B, (Continued) 

Enders 

PROGRESS 

Americium Laboratory ' 

Air-Borne Contamination Testa: 23 t e s t s  
were run in room 307. Th e r e  were no over 

' t o l e rance  r e s u l t s .  Righest s ing le  aount  
f o r  th is  month: ,002 q/rn/L. Highes t  
a i n g l e  count f o r  las t  month: .OO3 o/m/L, 
Average count f o r  this  month: 
Average count for l a s t  month: 

Surface Moni tor ix :  Room 307 was checked 
t imes t h l  8 month, us ing  a Pee Wee w i t h  

4x6 probe. There were a t o t a l  of 43 
spo t s  having a o o u n t  of over 500 c/m. All 
s p o t s  found were decontaminated. The 
counting room, 329N and 3299 were cheoksd 
whenever requas ted. All oontamination 
found in these rooms was cleaned up 
immediately. 

,0001 c/m/L, 
.0005 c/m/L, 

Hand Counts: There were 390 oounts taken 
&is month. There were no over tolerance 
counts this month. The highest  s ing le  
aount was 200 o/m and higheat  average . 

( s i n g l e )  was 6 c/m. 
. .  

Nose Counts: There were 71nose swipes 
t aken  t h l  a month. There were no over 
to l e rance  nose counta, The highest  single 
oount waa 9 o/m. 

Dosimet : A l l  lab personnel have been + ssued wria . t le ts  and film badges. There 
, . were no over to le rance  exposuks  this '. 

month. Keleket Penci l  chambers are also 
uaed when requested, . .  

' Beta-Gama Survey: Beta 'and Gamma radia-  
tion from dry boxes and hoods . i n  room 307 , 

was monitored, uaing a Victoreen Survey 
Meter. No excessive r a d i a t i o n  was observed 
corning from any of t he  above looatlone,  
Active mater ia l  has been shielded w i t h  
lead foil 80 as t o  prevent poss ib le  over 

- .  exposure t o  personnel. 

Instrumentation: Pee Wee, Zeuto, Zeus, 
Vlctoreen Survey Meter, Electroscope and 
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2B, (Continued) 
.I 

2C. Monitoring i n  
' DP E a s t  Area 

P i l t i ngs rud  . 

Marchand 
,Lopez 
St anhope 
lascarenas 

P~~OGRESS 

Cutie Pie have been used t h i o  month. 
The Sweepee is out of order.  A F i l t e r  
paper counter  ordered f o r  t h i s  lab  has 
not y e t  .been received. 

Waste Treatment Lab . 

Surface Monitorinq: This lab was cheoked 
7 t i m e s  t h i s  month. One spot having a 
oount of 500 c/m w a a  found and immediately 
cleaned up, 

Nose Counts: 
taken thl s month. There were no over 
to le rance  counts t h i a  month. The highest 
s i n g l e  count was 7 c/m and the highest I 

s i n g l e  average w a 8  1 c/m. 

Hand Counts: 300 hand counts were taken 
th i a  month. There were no over tolerance 
hand counts th i s  month. The highest  a ingle  
count w a a  100 c/m and the h ighes t  s ing le  
average waa 3 c/m. 

There were 57 nose fiwipes 

Air-Borne Contamination T e a t s :  22 t e s t a  
worn run i n  the  l a b  t h i  B month. There 
were no over  to le rance  air counts,  
The average count for t h i a  month: ,0003 
The average oount f o r  l a s t  month: ,001 c 
Higheat s i n g l e  count f o r  th i s  month: .001 c/m/L, 
Highest s i n g l e  count f o r  l a s t  month: .007 o/m/L, 

Instrumentation: Pee Wee, Zauto, and 
Victoreen SUrvey Meters were used by th i s  
l ab  th i s  month i n  de tec t ing  contamination. 
A l l  instruments are  In working order, 

Surface.  Monitorinq: There were 615 
rooms monitored during the month with a 
t o t a l  o f  3592 pos i t ions  checked. .Of . 

these posi t iona;  241 gave readings ranging 
from 25,000 to infinity (over 2 mil l ion ) ,  

I -. 

..' 

Forty three of theae pos i t ions  were not  
cleaned on the day observed, It w a s  
necessary t o  c lose  8  room^. Buildlng 51 . 
was monitored pe r iod ica l ly  w i t h  no record- 
able contamjnationabelng found. Shipment 
conta iners  were monitored 2 times during 
the  month w i t h  no rbaordable contamination 
being found, 



JOB AND PERSONIVEL 

2C. (Continued) 

No-of 
Tests - Locatfon. - 
10 

' 10 
5903' 
5204 
e205 10 

' 12 
22 

5206' 
5208:.  , . ' 

52QO : 12 
12. 
22 
10 
10 

7 
. 12 

522.7' 
5,23b 
st@i & O D  1' : . '  22. 
Stack No.' 2 .  ! .  22 

' : '  22 A i r '  Duct 

.'( , I . 
. .  

. . . . .  . , . .  

. . . .  
. . . . . . . .  
. . .  

PROGRESS 

Air-Borne Contamination Testa: A i r  
contamination data gathered during the 
month i s  as follows: 

No.. of over 
Tolerance Counts A p r i l  High 
_April - March . u / m / ~  - 

' 0' 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

, o  
0 
0 
1 

0 
0 

' 0  
0 
0 
0 
0 
0 

0 . 

0 

> O  

0 

0 
3 

. 

0,039 
,00137 
0 . 007 
0.,010 
0.298 
0 020 

. 0.106 
. 0.028 
0.013 
0 e 020 
0 , 029 

' 0.043 
0.238 
0.278 
1 e 871 

0.009 
0.020 
0 . 002 
0 033 
o,ao5 
0;020 
0,005 
0.003' 
0,006 
0 . 008 
0.008 
0 , 026 
0 023 
0.282 

0.003 

... 

, '  '. 

. . .  
. .  

. . . .  

. .  

. .  
................ 

. .  

The. average air-born,e contaminatlohi 'Ie&le 
are as follows:. . . . . . . . .  . .  

. .  . . . .  
. :  . .  . .  

. . .  ..,;. 
April March 

0,025 0.'027 '. 

. . . .  
. .  ....... s..:.... . '0.282 0.278 ; .  . . .  . . . . . .  .,, I. 

.:.,".>y. 

Exhaua t ducts 
Stacks . . . . . .  

Nose Swipe Tests : There were. 203 no.88 ' ' ' .  -'"'''."''.' 
oounts taken durlnn the month: The ...... _.*:._: 

highest single aveFage was 51-c/m. There . 
were none over tolerqnae. 

Hand Counts: There wewe 883 hand count8 
recorded during the month. There were 
9 over tolerance, (50,000 c / m ) ,  resulting . 
from norrnal operations. The highest 
single average w a 8  14,800 c/m. 

Contaminated Accidents: There were no 
contaminated accidents during the month. 

General: A periodlo  check of ehoes leavlng 
-g 51 showed slight contamination. 
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There were 365 p ieces  of glassware de- 
contaminated during t h e  month, of these  
75$ were found under tolerance (1500 c/m) 
a f t e r  3 washings. The r e a t  were diapoaed 
of by b u r i a l  in t he  contaminated dump, 

Dosimet : The average d a i l y  exposure + o r  men working at Bay0 waa 0.06R. ' The 
higheat d a i l y  exposure was 0.28R whioh 
m a  received on run day. The proposed 
tolerance of O.3R per  week was not ex- 
ceeded during this  period. 

Personnel: Five cases  of  body contamina- 
t i o n  were found in. t he  da i lg .personne1  
monitoring, 
and the  o ther  t h r e e  on the head. The 
highes t  was 18 m/hr on the cheek, (Llea- 
sured w i t h  a Victoreen model 263A b e t a  
shield open). r 

Two of t hese  were on the  hands . .: 

General: The background in the  monitoring 
'mt the r a d i a t o r )  averaged 3.2 mr/$r,  

The contamination level in the  cart room 
a f t e r  t h e  last run w a s  very high. 

.. . . A breakdown of  maintenance work dons 'In 
each area: 

Tech Area: 

Instrument 

Chicago T?and Counte'r 
Pee Wee . 

Zeuto 
Standard Alpha Sca le r  
Victoreen Model 263A 
Zeus 
Cutie Pie 
Elec.trorneter L-100 ' 

Charging Unit K 125 

F i l t e r  Queen 
F i l t e r  Paper Holder 

Bo 0 I70 0 

Calibrated Repaired . . 

Roil t ine 
Rout ins 
Routine 
Routine. 
4 
2 

. 5 .  
1 - 

. -  - 

.i.. 

13 
. 11 

5 
2 
4 
2 
5 
.1 
3 
4 .".. 

1 '  .. . 

. ... 
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Abbot t 
Hull 

Abbott 
Hull 

B e a l l  

PROGRESS 

DP West : 

Instrument 
Bo No, . 

Calibrated Repaired. .. 

Chicago Hand Counter . , Routine 
Chicago Poppy Routine 

. .  .Standard Alpha S c a l e r  Rout ins  
Pee wee Rout h e  
F i l t e r  Paper Counter . . Rout b e  
Alpha Counter Model 117 Rout lne  
Victoreen Model 263 2 

. Zeuto ' . Routine 
F i l t e r  Queen - 

. DP.East: 
No. 

Instrument Cal ibrated 

Standard Alpha Sca le r  Routine 
Pee Wee Rout ins 
Hand Counter Routine . '  3 
Probe and Maintenance and Fabricat ion . . .i. 

. New Repaired To ta l  - . Probe 

' Pee Wee Penci l  11 18 29 
4x6 Flat Probe 3 22 25 

. Hand Counter 1 2 3 '  

- 

Machine Shop: Fabricated complete regula- 
tor f o r  regula t ing  air flow i n  an a i r  . 

co l l ec to r .  

Punched chassis  and panel  f o r  produotion 
model of recording count ra te  meter, 

3B. I n s t m e n t  1, A sample aervo-system is being built 
Se c t lon ,  t o  be u s e d  i n  conjunction w i t h  t he  pilot 
Research and operation 3, 4, 5 under construct ion at 
Development DP West by CMR-11, If the use of this 

servo-system proves sucoessful, a number 
Rexro th of them will be employed t o  operate 

various mechanisms i n  this operation. The 
servo-system oonals ta  of two potentlo- 
meters arranged i n  a wheatstone bridge 
c i r c u i t .  One i s  used as a con t ro l  and 

. .  
-. . '.. .I:. 

. -  
. .  

. "J 

.. ;;; - .i 
' :+ 

... I . .. . .  
. .  

:.: 
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the other i s  used as a aenaing device 
connected mechanically to the mechanism 
belng oontrolled. A 60 C.P,S. voltage 
i a  applied to the Wheatstone bridge and 
if there l a  a difference between the con- 
trol and sensing potentiometers a voltage 
will be obtained from the bridge repre- 
senting the difference, The voltage is 
then amplified and applied to one phase 
of a two phase motor, Operation of the 
motor and mechanism will then bring the 
sensing potentiometer In balance w i t h  
the control potentiometer, Any movement 
of the aontrol potentiometer will initiate 
a similar operation. 

2, A Geiger count rate recorder was 
completed for monitoring clothes at the 
l a u n d r y .  This unit consists of a high 
voltage power aupply, a stable trigger 
circuit, k d  an Indicating voltmeter 
count ra te  circuit. The voltmeter circuit 
ie stable and requires no zero adjustment 
on the front panel, Operation of this 
instmunent is very simple. The only eon- 
trols on the front panel are an on-off 
switch, a meter reset awitah, and a range 
switch to give count rates of 0 to 1000 
or 0 to 10,000 count per minute, Pro- 
visions a r e  made 80 that a graphic recorder 
may be used in conjunction with this in- 
s trurnent. 

i 

3. A new Beta proportional counter built 
commercially from specifications provided 

' by this laboratory has been received. If . 

this unit proves satisfactory a aubae- 
quent ord r for a quantity of these units 
will be p cod for use in the efficiency 

are planned for the next six reeks t o  
.. determine a number of factors such as 

counting characterletice, operation under 
24 hour duty.cycle, and failure. of any ' . 

4, T e s t s  were made,on several trigger 

group of: g. -Division, Extensive tests 

. .  cfrcuit component. 
1 

.... 
.. . 

.. 
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c i r c u i t s  for t he  small proportional alpha 
counter ,  The beat  r e s u l t s  were obtained 
w i t h  a c i r o u i t  us ing  a "C" b a t t e r y  t o  
bias  t he  l a s t  tube, Thia arrangement 
g ives  a g rea t  deal of f l e x i b i l i t y  i n  
making ad jua tmenta t o  compensate f o r  
va r i a t ions  in tube c h a r a o t e r i s t i c s ,  In  
order  t o  aohieve similar f l e x i b i l i t y  with 
a se l f -b iased  c l r o u l t  similar t o  that 
used i n  the Pee Wee, it would be necessary 
t o  use at  l east  two potentiometers.  The 
most important f e a t u r e  of the  sepa ra t e ly  
biased c i r c u i t  is the  ease wlth whiah 
"B" b a t t e r y  d ra in  can be reduced. W i t h  
the se l f -b iased  c i r c u i t ,  some component 
values become q u i t e  c r i t i c a l  when an 
at tempt  is made t o  reduce the p l a t e  cur= 
r e n t  i n . t h e  f i r e t  trigger tube,  

In  the pas t  ab lec t ion  o f  tubes has been \ 

rather c r l t i c a l  because of m l c r o p h o n ~ c ~  
i n  the  m p l i f i e r  stages and va r i a t ions  in 
the cu tof f  po in t  of the last  tube, It 
is hoped that by using CK-512 tubes whioh 
a r e  lower i n  microphonios, and by employ- 
ing a sepa ra t e ly  biased trigger c i r c u i t ,  
i t  w i l l  be poaa ib le  t o  make a less c r i t i -  
p a l  s e l ec t ion  of tubes, 

5. It has been decided to bui ld  a small 
quan t i ty  of  t he  v e r s a t i l e  count r a t e  
r e c o r d e r  counter that has been under 
development f o r  the  p a s t  few monthg, A pro- 
duct ion model of this instrument is now 
befng made. Construct ion as being so de- 
signed that each component o r  sub aesembly 
of components may be r e a d i l y  replaced,  
Also considerable  care  l a  being taken so . 
that a l l  of the inatmuaenta w i l l  be a l i k e ,  
Both of these s t e p s  w i l l  g r e a t l y  f a c i l i -  
t a te  maintenance. 

It l a  planned t o  use these oounters t o  
supplement the hand countera and replace 
the air co l l eo t lon  f i l t e r  paper eounters  
now is use,  They w i l l  a l s o  be uaed for 
m a n y  o t h e r  appliuations where a good oount 
r a t e  meter l a  required.  

1 .  

I 
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6,  Tests f o r  neutron counting have been 
s t a r t e d  on a f i s s i o n  chamber type counter 
that  has been received recent ly ,  The 
purpose of  these t e s t s  is to compare 
the counting e f f i c i ency  of the f i s s i o n  
chmber  with t ha t  of a boron l i ned  chamber ' 

and t o  determine the  e f f e c t  of a high 
gamma r a d i a t i o n  background on both chambers, 

I n i t i a l  q u a l i t a t i v e  r e s u l t s  show t h a t  a 
high gamma background has almoat no ef- 
f e c t  on a fission chamber and i t  w l l l  
cause a boron l i ned  chamber t o  give a 
lower c o w t ,  For the  f i s s i o n  chamber 
used, containing approximately 0.2 grams 
of  f i s s i o n a b l e  mater ia l ,  t h e  oounting ef -  
ficlencg of a boron lined ahamber of about 
the same s i z e  is much g r e a t e r ,  

The dec is ion  as t o  which of the two types 
o f  chambers t o  uae f o r  various 1ntensi t ieB 
o f  neutron8 and gamma must be mads on the 
basla of more quan t i t a t ive  r e s u l t s ,  Tests 
to obta in  this information are  now being 
ca r r i ed  out ,  Since c i r c u i t  component8 
must be ad jus ted  and voltage plateaus run  
f o r  each chamber used, i t  w i l l  be some 
t i m e  before these t e a t s  can be completed, 

I 

H u l l  

Three neutron monitors of t h e  oaunt ra te  
. t ype ,  one of which i s  equipped w i t h  an 
ex te rna l  recorder ,  have been prepared 
f o r  use i n  Room 320 i n  D Building. This 
equipment requi red  extensive r ev i s ion  of ' 

t h e  c i r c u i t s  i n  the neutron monitors as 
w e l l  as considerable  r e p a i r  work because 
of poor s o l d e r  joints., defec t ive  compo- 
nents  and i nco r rec t  wiring. The c i r c u i t  . 

r ev i s ions  cons is ted  of modifications in 
the high vol tage r egu la to r  c i r c u i t s ,  ad= 
d i t i o n  o f  a time delay r e l a y  i n  the high 
v o l t a g e  c i r c u i t  and complete redesign o f  

s t a b l e  operat ion and e-asier  c a l i b r a t i o n ,  
the  D O C a  ampl l f l e r  c i r c u i t  t o  give more' ' . .  

7, Additional work has been done on the 
d i s t r i b u t e d  amplif ier , .  Five ind iv idua l  
amplifier atanes have been b u i l t .  These 

. .  
. . . .  

. .  
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units plug into the  m a i n  ampl i f ie r  chassis 
and a r e  connected i n  c aacade, The calcu- 
lated gain from the system is  about 1000. 
A method has been devised f o r  matching 
the  impadence of t he  var ious amplif ier  
s t ages ,  

m 

8 ,  The s o l u t i o n  sampling equipment has 
been completed and re leased  t o  CMR-11. 
Extensive modification of the equipment 
s-as necespary after CFdR-U. found that a 
maximum of  37 pump s t rokes  per  minute 
would no-t-. be s u f f i c i e n t ,  The equipment 
w a s  redesigned t o  s e l e c t  between 1 and 
1369 s t rokes  p e r  minute from the  pump. 

. In add i t ion  c o n t r o l  equipment was added 
t o  take from 1 t o  37 samples and automa- 
tically turn t he  ayatem off after the 
l as t  sample hae been &scharged. 

m e  c o n t r o l  unit was reieased t o  C M R - ~ ~  
with the understanding that it is not  a 
piece of  prec is ion  equipment and should 
not be used where a poss ib le  break down 
would have aer ious  conssquencea. It w a s  

with Immediately ava i l ab le  material t o  
he lp  CXR-11 meet a deadline, The equip- 
ment has operated s a t i s f a c t o r i l y  t o  date.  

I 

designed and b u i l t  as r a p i d l y  aa poss ib le  i 

9, ' A  standard Hand'ie t a l k i e  was converted 
f o r  communication from 1 n a i d e . a  diving 
suit f o r  CMR-AE, The instrument was put 
in a s p e c i a l  case t o  h e  from the. b e l t  , . 

of the  operator.  Ths'earphone and micro- . 
phone were r e b u i l t  so 'it could be used in- 
s ide  the  helmet, Another handie t a l k i e  waa 
operated outs ide  the  prec ip i t ron '  and 
recept ion was s a t i s f a c t o r y ,  

10. 
is a .var iab le  series reslstanoe, Thie 

. method generates  a considerable amount of 
heaf which must be d iss ipa ted .  Several  
o t h e r  methods of speed c o n t r o l  were t r i e d  

The present  F i l t e r  Queen speed ' con t ro l  . 

. .  .. L ' . bu t  the e f f i c i e n c y  was improved only s l i g h t l y .  

11, ' Work ha8 been s t a r t e d  on a new type ' 

of f i l t e r  paper holder. . . .  
. .  

. .  
. _ _ . I . .  

I .  

. .  . .  
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.-p. 
\o*i' 

20 February - 20 March 1949 

PROGRJBS 

Health Chemistry Problem No. 1 - Analysis 
of Loa Alamos u r i n k i w  Water Supply f o r  
Toxic Materials, 

Samples f r o m  the s i x  Guaje water wel l s '  
were submitted t o  CMR-1 f o r  f luo r ine  ana- 
l y s i s ,  Resul ts  were as follows: 

Well NO. Concentrat ions 

1 '  2 PPm' 
2 PPm 

" 1 P p m  
2 
3 
4 0.5 p.pm . 

5 '  1 Ppm 
6 2 Ppm 

The m a x l m u m  l i m i t ,  as s e t  f o r t h  i n  
U.S.P.E.S.  Drinking Water.Standard8, 
1946, i s  1.5 PPZU. 

I 

One f i l t e r  paper previously counted i n  

worked. The paper w a s  washed repeatedly ' 

u n t i l  approaching d i s in t eg ra t ion ,  and 
the washings analyzed f o r  plutonium. 
The paper was then d iges ted  i n  ac id  and 
the  ana lys i s  repeated. 

To ta l  recovery was 37,5$ of  the a c t i v i t y  
found by counting t h e  paper. Approxima- 
t e l y  one t h i r d  of the a c t i v i t y  was'found 
i n  the second ana lys i s ,  two t h i r d s  being 
removed from t h e  paper by the washing. 

the  a i r -propor t iona l  a lpha counter was I . a  .' 

This work is being continued, 

Health Chemistry Problem No. 3 - Analysis 
f o r  A i r  Borne Contamination T e s t s  in 
Uranium Areaa. 

NO a.ork dOCOr UNCLASSIFIED 
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JOB AND PERSOI'INEL 

1A. (Continued) Miscellaneous " 

'Seven composite samples of Tech Area Acid 
Sewer Waste were analyzed by ChlR-1 for 
fluorides, chloridea, phosphates and 
nitrates at the request of Mr. John Newell. 
Results were as follows: 

Sample Fluorides Chlorides Phosphates Nitrates 

'.. , . 
2/11-2/14 
5:30 pm-8:OO 8313 4 PPm 36 Ppm 0.2 ppm. . .  3 lppm.  

' 2/14 - .  

9:00 am-4: 30 pm ;.. ' 200 

2/15 ' 

9:oo am-3:45 pm 180 

2/16 ' 

d.. : .  ' 

10:30 m-4:OO P?II 120 

0.1 3,826 64 

61 33 0.4 

19 ' 35 0.5 

2/17 
1O:OO am-4:30 pm 100 122 52 0.1 

.2/17-'2/18 
6:OO ~ - 8 : O o  31 0.2 3 4 

5 
2/18 
9:OO am-3~30 . 90 44 ' 0.1 , 

Solutions from the cascade inpinger run 
on the DP West exhaust duct showed the 

Jet #1 (Largest) '6100 'o/m/lOO ml 
Jet #2 . 432 o/m/lOO ml 
Jet #3 . 115 o/m/lOO ml . 

' '-I .-*: i .  ; Jet #4'(Smallest) 72 c/m/lOO ml 

Two analyses were run in each case, one 
by plating directly out of solution,.. and 
one by the chloroform-cupferron extratian. 
Agreement was very close. 

. .  following plutonium analyses: 

7- 

c . _  h.:; 

!--$-li 
.rh". 

r-: :'. 1B. Health Physlos Photographic Dos ime try 
\. !I .: 

Rhodes During the month 344 Eastman type K film 
packets were proceaeed servicing 248 badges 
and 65 wristlets worn by per80nn81. 

. , . . . . . " .  . .  . .  . 
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PROGRESS UNCLASSIFIED 
1B. (Continued) Densitiee were read on the  Weston Photo- 

graphic Analyzer and in t e rp re t ed  as roent- 
gens of exposure t o  gamma radiat ion.  
For workers exposed t o  both b e t a  and gamma 
r a d i a t i o n  ( tuba l loy  workers) a port ion of 
the f i l m  no t  covered by brass was used 
as a measure o f  the be ta  r a d i a t i o n  and 
the  r e s u l t s  expressed aa "roentgen equi- 
valent physicals"  of be ta  exposure. 

NO Max. R/wk. Ave. R/wk. Tolerance 
Over 

I 
Pers onne 1 

Tech Area 46 0.04 O m 0 0 7  0 
0 045, 0 007, 0 

Sigma Bldg. 0 325 0 139 0 
DP West 123 0.06 0 002 0 

0.81, O 019, 0 
Wrist l e t  P 65 0.18 Om034 0 
Wrist l e t s  

* Rep. r e s u l t s  of be t a  rad ia t ion .  

Planted - NO Kax. R/wk. Ave. R/wkm Toleranoe 

Sigma B1dgo 73 
65* 

Over 

Teoh Area ' 8 . ' 0.75 O m 1 3 5  0 .  
Sigma' Bldg. 10 0.02 ' '0.012 0 
DP West 4 '  . 0040 O.26$ 0 .  
Blanks " 9 .  0.015 . 0.003 0 

I 
"lC. Specia l  Problems Pro jec t  Authorization CMR-12-15 

cox Samples of  K a l m a n  f l o o r  material ( a  simu- 
Kennedy l a t ed  marble-like ma te r i a l )  were t e s t e d  

, f o r  r e s i s t a n c e  t o  contamination and ease 
of decontamination w i t h  the  commonly used 
cleaning methods and agents. Results 
i nd ica t e  t h a t  i t  i s  not a s  s a t i s f a c t o r y  
as asphal t  t i l e  f o r  use i n  a lpha ac t ive  
areas. 

Gox 
' Garo ia  
Ken- dg 

Pro jec t  Authorization CMR-12-12 

Steam i n  conjunction with ac id  so lu t ions  
is being used f o r  decontamination of hand 
tools.  Good r e s u l t s  have been had using 
uonuentrated acids  and shor t  periods of 
heating. Comparable results were found 
this month by reducing acid concentrat ion 
and prolonging the heating period. A few 
of the except ional ly  "hot" tools .  do, not 

. respond. Treatment necessary t o  remove 

. 
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, ' oox 
' G a r c i a .  
Jiminez 

c ox 
Kennedy 

2A. Monitoring i n  

' .  Drevland 

. Teoh Area 

Eherick 
Geoff r i o n  
Jackson 
Milford 
Montoga 
Naranjo 
Romero 

. .  

.-.a. 
-a . 

PROGRESS. 

the a c t i v e  material renders the t o o l  
useless.' The t e a t s  are  being made t o  find 
t he  oonditlons of .optimum cleanlng w i t h  
least damage t o  the too l s  and least  uae 
of reagents'. Spec ia l  cleaning agente 
have been ordered for testing of t h e i r  
e f f e c t  ivenee 8 .  

Dacont aminat ion Room 

One hundred f i f t y - f i v e  items having a . 

replacement value of $7200,00 were decon- 
tam+nated t o  l e v e l s  a t  .whioh they uould 
be returned t o  use. 48 "X" shipping 
containers  were a l s o  cleaned, 

Alia ce 11 m e  oua 

Test ing of the C. W. 30  paper  f o r  f i l t e r -  
ing the DP West exhaust a i r  i s  continuing. 
Col leot ion periods of one week ahow suoh 
a small amount of contamination as t o  b.e 
worthless i n  judging the  paper. The point  
of co l l ec t ion  of the a i r  i s  being uhanged 
t o  get a "hot ter"  sample. 

. .  
Health Passes 

130 people, including CMFt l abo ia to rg  
personnel, were s e n t  on Special  Health 
Tes t s  between the  da t e s  of February 18, 
1949 and March 17, 1949, There was 1 
above tolerance count r e p o ~ t e d .  The 
person having the high count w a s  re- 
scheduled for another  test .  The r e s u l t . .  
of t h e  second t e s t  was a count of 0.0 c/m. 

Surface Monitoring 

During t h i s  month, rooms were monitored 
in buildings D, D-3, Sigma, TU Shop, U, 
M and H. Instruments used were: the Pee 
Wee, the Zeua, the Victoreon Survey Meters 
and the L&W Electroscope. 

H Building, and Room D-301 requi re  moni- 
t o r i n g  with a Pee Wee and a Zeus, s ince  
the mater ia l s  handled i n  these places are 
alpha and beta-gamma emitters. Very 
l i t t l e  alpha contamination has been found, 

. . I  



r > 2A. (Goatlrnred) but the beta-gatnma e m i t t X n g  contaminant8 
have been found in the sink8 and hoods. 

have been found t o  be In low o o n c e n t r a t i ~ n a ~  
. In moat .caaea, the beta-gama contaminants 

i 

. .  
a 

. .  
. .  
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During the month of Maroh CI t o t a l . o f  
1455 rooma were monitored in D Building,,  
w i t h  an  ayerage per day 'of 80 room8 rnoni- ' 

tored, During the period, 25,1b9-;.pOSi- 
t i o n s  were checked, f o r  a'daily average of 
1394 poal t ions cheoked, There were 12.16 . 
hot  spots over SO0 c/m located and mapked 
f o r  decontamination. , 454  posi t ions were 

hour period, ' 

h r i n g  the month' of March a t o t a l  of . ' 

2972 positions In 88 rooms were monitered ' ;; 
i n  Sigma Building. There were 223 hot '.-' ' ' 

spots. over 5,000 o/m looated and marked,. ': " . .  

t o  be deaontamfnated. 43 pos i t ions  were, . . .  
found to be. above-tolerance a f t e r  a 5 hour 
period, . The majority of hot spots  found 

Room U-20 is being monitored weekly. 
During the.month of March, 240 positions. 
were checked. 3 poai t ions were found t o  
be above tolerance a f t e r  ..a 5 ,  hour period. 
During the month of 'March, a t o t a l  of 106 ' . 

rooma were monitored i n  H and M Bulldl.nga. : 
During this period, '786 pssft lons were 

' checked and 62 hot  a p o t s  over 500 c/m . 

were located and marked t o  be decontamina- . ' -  

, t e d .  14 posi t ions were found t o  be above . 

tolerance after a 5 hour period. 

Air-Borne Alpha Contamination T e a t s  

Air co.ntadnafion t e s t a  were continued 
i n  D, Sigma and U Buildings. A comparison 
of the counts .run .,.: 4n the,s,e. build-s 

the '  follow'%n& .'tablet 

. 

. found t o  be above tolerance after a 5 

. . . .  .... 
. were impregnated. . .  

........ . .  

~ t ~ a ' ~ ~ ~ - ~ ~ ~ ~ : . , ~ E  . . 'pf iOh.  .;>7; .j-~: :. : 

UNCLASSIFIED 
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URANIUM LABORATORIES I N  D BUILDIN0 

No. of over 
Nb,of Tolerance Counts March High Averwe c/m/L 

March Feb. Location Testa March - Feb. c/m/L - 
D-108A 18 1 3 00 131 00012 00037 

D-115 18 3 3 0,060 0.023 00 019 

D-127 18 0 0 00 025 

D-112 16 0 0 00 020 0.007 0,005 

D-116 18 1 0 0,050 00 017 0,013 
00011 00020 

D-110 18 0 0 00020 00007 00001 

D-107 
D-134 
ID-149 
..'D-304 B ' 

':D+316, . 

'Di.3L.7. ' , 

'D .:3rl . 
" '  

.,Dm129 . 

D-139 
D-320 
D-604 

.. D - U S  .. ' . 

0 
*. 

PLUTONIUM LABORATORIES I N  D BUIIb)IlVC3 

18 2 . 1  00100 0; 015 
18 1 0 00 131 00010 
18 0 0 0,005 0.001 
18 0 1 0,028 0,004 

00002 18 0 1 00010 
18 4 3 0,165 0.027 
18 2 2 0,041 00012 
18 2 0 Om229 00 020 
16 0 0 00006 0,001 
18 1 4 0,210 
17 ~ 0 0 0,007 0.002 
18 0 0 0.014 00002 

0,014 

._:. 
' I.... S&ma 2 1 C  18 

...... :Sigma 22 17 
Sigma 22B 18 
Sigma22E 18 
Sigma 23 6 

a,.:.. 
. I  

u-20 7 2. .' 0 

0.034 _ '  

00 002 
00002 
00007 . 
00,003 
ow019 ' 

0,010 , 9 

00004 
00001 
00065 
0 0 002 
0,Oo;j ;:.. " 

. .  

0,042' 0,031 ' 0 '  0,072 
0 00 529 0.070 00031 , 

0 ' 0,015. 00 006 00011 
00131 0.037 0.061 1' 

0 OoOO7 ' 00001 0,006 

u Bu1LDma 

0 0,017 00 005 00011 

Probable Cauae for H i g h  A i r  Contamination 

!, 

U r a n i u m  Laboratories : 

.D-108A: 
recovbrg were burned on thia day, 
contamination waa probably due from fact 

Feb, 28 - 0.131 c/m/L - Rags from 
T h e . -  

. ' . ... 
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2A. (Continuad) 
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that when the  door of thia room is alosed 
there  i s  i n su f f i c i en t  a i r  for both hoods. 
The l a r g e  hood pulla.smoke, from t he  rag- 
burning hood down i n t o  the  room. This 
door w i l l  be k e p t  open during fu tu re  runs. 

D-115: 
suspected that th i s  'above toleranoe a i r  
count .was caused from dust  on incoming 
reeidue cane. 

March 14 - 0.036 a/m/L - One of the  dry- 
box glove8 w a s  found t o  be. leaking on 
th i s  day. T h i s  glove was replaced im- 
'mediately. 

March 15 - 0.060 c/m/L ' 0  This 'above to l e -  
ranee a i r  oount may be due t o  the  evaporaz-" '' .;: 
t i o n  of v o l a t i l e  solvents  from containers  
which .have 8ome uranium oxide i n  them. 
These conta iners  are  used t o  t r ans fe r  the 
solvent  t o  a s t i l l ,  and if l e f t  i n  the 
open, so lvent  evaporatea, leaving dry 
oxide residue.  T h i s  p rac t ice  w i l l  be' 
c a r e f u l l y  watched' t o  assure no a i r  oonta-. 
mination' in t h i e  manner. 

D-116: 
-0 the f a c t  that  the  f a n  b e l t  on ,the 
blower was broken and  hood was not pul l ing 
properly. The f a n  b e l t  h& been replaced.  . 

Plutonium Laboratorier : 

D-107:.. March 3 - 0.100 c/m/L - There 
I s  no reasonable explanation f o r  this 
above toleranoe a i r  count. Only normal' ' .  . ' 

operat ions were oarr ied out on. t h i s  day.. 

March 8 - 0.059 a / m / L  . -  ' T h i s  above 
, tolerance a i r  count ie believed t o  have.  . . . . . . . . .  
been caused by maintenance work on the 
ce i l ing .  
olothing were worn. 

oauae of this above tolerance a i r  oount. ' .  :' 

i s  ~ n k n o ~ n .  It may have been caused 
when the operators  were loading 'some .:. : ... ......+-. . 
ro l l ed  Pu i n  a large Pyrex tube.. Respi- '...':.' . .  
rato7,s ;and pro tea t lve  olothing were worn...; 

March.8 - 0,044 c/m/L - It l a  - 

. . . . .  

. . .  
. .  

March 15 - 0.050 a/m/L - May be 

. . . .  

. .  . . .  . . .  .................... 

. . . . . . . . . . .  

. . . . . . .  

R.espiratoz-a, and full pro teo t lve  . . . . . . . .  
...... .;.<... .'* ... 

. .  

D-134: March 17 - 0,131 a/m/& I The a ~ t ~ ~ . . + ; . ~ - : * . . . .  - 

. i ,  
i n  
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28. (Continued) 

PROGRESS 
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D-.317: February 21  - 0.086 c/m/L"-*Only . . . . .  

May have. been due to"dlednfng. . . . . .  

' m n e  work W R ~  done on this  day. : ".: . .  y '  : 

aotua l  oause of this above air oount . :$8-:.  : :'... 
unknown. 
operations e, 

February 28 - 0.084. o/m/L'-.Special .te,str . 

showed tha t  hand-gridding of. 'metallographlo' 
epecimens on abrasive .paper :.wad :.!F~e.ponsible . 

for this above tolerance air aounti.;:.. bsve- :: .. 
ral . .above to le rance  "counts' were-' rdcoriiqd.:"' .. " " _  

.when the a i r - lock  door war 'op6aed'to' .'.''_ :. . 
' ' 

,remove . the  specimens from the. drybox:., . 1:: 
Respi ra tors  and f u l l  protect ive o l 6 k h h g  : . "  . 
were worn during this operation. 

.The 

. . .  

I '  

. . 

. . .  
. . 

. . . .  
, .  

Maroh 14 1 0.079 :c/m/L - Probab.~y;..bauaeU. . . . .  . . . . .  ,',. :; 
. . .  .by drybox ' l eak  due t o  a faulty . glovq;.': . . . . . . . .  . . .  

T h i a  glove has been .replaced. ReSp2~a+ ..::: . . . . . . . .  

tors and protec t ive  olothing .we'r'e.woF. 

minatod gloves on t h e  drybox were. .changed, '.. ': '.._ . 

t e c t i v e  c lo th ing  were worn. : 

-1e.anup of  the laboratory was done.*:on..,.'::P' 
this day. 

on th i s  day. Reepirators .and .fulx pr&. ' " .  . .  ..... . ' ? ' ' . _ '  I.. . 

D-311: Maroh 1 = 0.041 o/m/L - A gene-d .:.. 1 ' .  . . . .  

.count t o  go up s l igh t ly .  Respirators-and. . . . . .  

protect ive olothing .were W O m a .  . .  

.. ' .. _ . .  . .  . . . .  . . .  . .  . : .  
~ . .  . . .  . . .  

T h i s  may have oaused the'AiP.': .I... :.. ; .:$:. 
. -  . .' , . . _  

. .  :.'L..... 
. .  . I . . .  . 

March 14 0, 036 o/& This abwa : .. -:.: . '.. 

tolerance a i r  dount I s  believed t o  have., ':' 

been oaused during transfer of aotivct. 
mater ia l  from t h e  drybox t o  a .hood. . . .  ..:',...' .. 'ju,?..''. 

. _  

. .  . . . . . . . . .  . C .  .......,....... i.... . .  . .  . .  
D-129: Maroh 1 - 0,.057 o/&, - Sev@hzL":;.: , .. 

m p l e s  were removed from the  highly.  . ' . .  

oontaminated drybox on this day.. .Tho ' .  . .  
air- locks had t o  be opened. several timer. ' ' . .  : -  
and this may aooount for the high count. 
Respirators and fu l l  protective clothing. -.........-'.. . . .  

. . . . . . . . . . .  ..>.L$ ... were worn. . .  

March 17 - 0.229 o/m/L - "KO highly. .~eqt-a.ir'~....-...- 
minated a i r - lock  on' the  drybox was c3;d..d ..........-1.. 

protect ive c lo th ing  were worn. 

- .  

. .  

. . .  

. .  . .  

out on t h i s  day, Respirators and ,fil.l.:.:. y..k-.:.~+ ...... ;.-.: 
. .  

. : . . . .  '\. ....... ,* . .  

. . . . .  . .  
. .  ., I .  . . . .  I i. .... :.:;.,.> . . . . .  

. _ _ .  . . . .  . .  
I . .,.: .. . .:...'.,+& .... *.,.; 

> '; 
1 . . I  

I '  . . . . . .  
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2A. ( C ontlnued ) D-320: 
m e d  that  the hood fan was off during 
the  day, T h i s  may have caused the high 
air count as no operatione were oarried 
out on th i s  da te ,  

Maroh 3 - 0.210 o/m/L - It warn 

231 a 22: March 10 - 0.529 o/m/L - A 
-able amount of metal was oxidize'd 
in a bad cas t ing  on this day, The furnaoe 
was completely cold when opened, but 
metal was i n  p a r t  In the  form of a f i n e  
powder, when it was removed from the fur- 
nace. Some of t h i s  ac t ive  powder may 
have been spread during the operation. 

. Nose Swipe Tests: During the month of 
March, 1065 nose oounts were recorded f o r  
D Building personnel. There were two 

I above tolerance counts recorded. 319 
nose counts were reoorded for Sigma 
Building personnel during the  month of 
March. There were t h r e e  above tolerance 
counts reoorded. 

Hand Count Teatsr During the  month of 
March, 4728 hand oounta were reoorded. 
 the^ higheat ind iv idua l  hand oount average 
vas 683 o/m. 

Contaminated Acoldsnta: There were no 
contaminated accident8 reported t h i e  
month. 

General: Spec ia l  air oontminat ion t e s t a  
-taken i n  Room D-317 this month. 
These t e s t s  were made during grinding and 
polishing of metallographio speaimens 
ins ide  the  drybox, Result% of these t e s t s  
show t h a t  the high air count oontamlna- 
t i o n  is due e i t h e r  t o  a leaky drybox o r  
i t  may be due t o  opening of the air l ook  
doors on the  drybox. 

Building were monitored trice this month. 
A s m a l l  amount of oontamination waa Pound 
but generally t h e  oontamination found was 
between 50 and 200 c/m. No shoes w e r e  

The shoes of t h e  peraonnel leaving D - -. .*. - 

. . .  ..: ........ h . .  , :.. ' 

. ' confisoated $hik monih. 
. . . .  . . .  yNC&FIEfl . : .v , . : . -w. . . : :  . I  

. .  

. .  .. :. . 
:' <. ' J  

. ' J.. 
.a J 

_ .  .. 1 i . .  . . .  . . . . . .  -- . , J  . I 

J J ._ . . .  . .  
.j I ,  . .  
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c .- -a..L.'Ci .~~pRoc)REss JOB AND PERSOlTMSL 

SA. (Continued) A l a rge  amount of equipment was monl- 
. .  

tored for malntenanae work, and for 
property dirrposal. 1 

The oontamiaated trash and property dla-  
posal  operat ions were ca r r i ed  out without 
mishap during the entire month. 

2B. Monitoring 
DP West Area 

Sukfaae Monltorlnq: 
room8 w a s  monitored' during the month, giv- 

A t o t a l  of 145 

ing a d a i l y  average of 9 rooms. A t o t a l  
of 384 aounts between 6,000 c/m and 
20,000 a/m was found, and there  were 95 
counts over 20,000 a/m. A l l  "hot" s p o t s  
were deciontamlnated as soon as they were 
found, Pee Wee portable  meters w i t h  
penc i l  probes and 3" x 6" probes were 
the prindlple  instruments used, supple- 
mented by the Zeuto, Poppy, Victoreen 
and boron l ined  Neutron Counters. 

I 

Chavez 
Kennedy 
Martinez, Bo 
Martinez, V, 
Romero, J. 
Valdes 
Vandervoort 
Vigil 

Alpha AlrnBorne Contamination; Count8 
?or DP West were as follows: 

lo, over 
8o.of Toleranae Count8 

Feb. - Location Tests Maaach 
Average c/m/L 
Maroh 'Feb. 

0.003 0.004 
.... - 

00009 0.003 
0.006 O.OO6 
0.002 0.010 
0.004 0.006 
0.010 0.004 
0.077 ' 0,082 
0.01s 0.011 
0.014 00009 

March High 
c / m h  

201 
213 
313 

, 401 
406 
408 
413 
501 
513 

18 

17 
15 
17 
16 
18 

t 18 
20 

. 16 
1 '  
0 
0 
2 
1 
0 
12 
1 
2 

0.024 
0.012. 
0.014 
00009' 
0.032 
0.082 
00562 
0.086 
0.082 

. o  

Prec l p i  tron t Input - D a y t  i m e '  . 

Eas t  
M a h W  old 17 .. - 
.Weat . e t .  
M a n i f  old'. 17 - ... 

' ' ._ 'Output-Daytlxuez 

Stack # 2 .  17 
Stack #S 17 

' -? = " -.. 

..... 
' .$t ac k ' #1 17 0 - - m 

I .. 
a. . .  Stack #4 17 - 

1,247 1.382' . . . .  ....... . .  
. .  

6 110 

O o Q S 3  
. . . .  

0.~00~~ , 0 ..06f;" ..:_ . 
. . . . . . .  ........ .'." .,.. . . . . . . . . . . .  .:; _.!. . . .  :.. . .  

. . . . . .  . . . .  
. .  

. . . .  . . . . . . . . . . . . .  . .  

Q-.. 
J 

410 . 
0 .2s*'?.' ..... ........... 0,905 

0.592 -- 01137 0:154' ' 

. 0.239 ' 0.072 0,088 
00101 0.035 

. .  
00896 

' I  . . . . . . . .  

. .  

. . .  

. .  
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JOB AND PERSOWNEL ' 

2B, (Continued) 

N o ~ o ~  
Tests  - Location 

Input - Night t h e  

East Manifold 11 
West Manifold 12 

Output-- Night 

Stack #1 12 
Stack 82 18 
Stack #3 12  
Stack #4 12 

PROGRESS, 

No, over 
Tolerance Counts  
March - Feb, - 

0 

i 

March High 
o/m/L 

0,238 
0,011 

0.126 . 

,08065 . 
0,017 
0,115 

Average c/m/L 
March Feb. 

0,082 00 128 
0.002 0,020 

0,035 00030 
0.010 0,013 
0.004 0,005 
0.012 0000s 

CMR-C ont am inat  ed Lau&bg I 

Sorting Room 19 0 1 O 027 00007 0,013 

Respirator Room 17 0 0 0,025 ' O o O O 3  0,004 
Washing R o o m  17 1 4 0.073 fi 00007 0,021 

Over Tolerance Counts: 

Room 408: Onecover tolerance a i r  count,  Normal operat ions were 
conducted i n  t h e  room during the  day, no unusual work o r  operations 
were ca r r i ed  on. 

.. 

Room 413: The a t t i o  over the 
room is d e f i n i t e l y  contaminated, The room was sealed of f  from 

the a t t i c  by ca lk ing  around a l l  pipes,  conduits,  e tc .  One room 
e l e c t r i c  l i g h t  d i r e c t l y  over the a i r  sampler had no lens over it, 
This missing lens  was replaced. Since the  room was sealed o f f ,  
there  have been no over tolerance a i r  counts,  

R o o m  501: Two over tolerance a i r  counts,  One occurred when sand 
was discovered leaking from the  sand b la s t ing  uni t .  The sand was 
cleaned up and the  condition remedied; The other  could not  be 
accounted for. 

Eight  over tolerance a i r  oounts, 

R o o m  513: Three over  tolerance a i r  counts,  Two occ.urred on'days . 
that t h  e operat ing equipment was cleaned and scrap  ma te r i a l  recover- 
ed. One occurred when t rouble  was experienced w i t h  a pressing 
o m ,  and the can warn opened i n  the  room. 

Wash Room, C M R  Laundry: One over to le rance  a i r  count. The count 
ocourred on a day when an unusually high number o f  DP E a s t  c lothes  
were re jec ted  a f te r  being washed. Thus polonium i s  oonsidered as 
the source of contamination, The a i r  count w a s  below the  polonium 
tolerance l eve l ,  ' I  



Number swipes taken 686 327 

Highest Single Count 84/120 17 

Number over tolerance (50 /50)  1 0 
Highest Ind iv idua l  Average 102 3 

. 

.: 
... . .  . .  

. .  

Summary of Over Toleranoe Nose Swipeat 

.1. 
floor t i l ing.  W0r.e r e sp i r a to r ,  probably 
a poor f i t .  Han does not work here often. 

Z i a  C r a f t s m a n  - tieplaoing oontaminated , 

Hand Counta: Hand contamination o f  
personnel leav ing  Bldg. #1 and Laundry 
as recorded on hand count cards: 

I 

U of C a Laundr; 

Number of Counts Recorded 1819 1966 2090 
Number over toleranoe 2 10 1 
Highest single average 11 94 10 
Highest single oount reoorded 400 1000 500 

Monitoring of Produa t Containers : All 
materlal sent t o  proceas was monitored. 
One alpha oontamination spot having 500. 
a / -  w a s  found. 

A l l  B, 'b readings were moderate. (Maxinrum 
11.8 m/hr B, 2 at contact) .  

77 percent of "W" containers received from 
deoontamination were .below to le rance  
These were. s e n t  t o  the v a u l t  for storage: 

84 re jected.  "Wn containers were worked 
this month. A l l .  were s a t i s f a c t o r i l y  
cleaned. 

A l l  produotion samples t r ans fe r r ed  out of . . . . . . .  

DP.Weat were monitored. All were below. ' 

toleranee. 

Contaminated .Accidentst. Bo contaminated 
acaldents t h i s  month. 
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JOB AND PFRSOKNBL . PROGRES3 

2B. (Oontinued) Amerioium Laboratorg 

Enders 
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. .  
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General: Room 301 has been scrubbed down 
m t t e m p t  t o  c l ean  up the contamination 
on the floor. The f l o o r  is hot only where 
the  cement has been scratched. Further  
work has been discontinued. Room 319 
has been f i n i s h e d  and w i l l  be put i n t o  use 
i n  about two weeks. H I  "office" i s  now 
i n  room 305 (co ld  locker  room). 

Air-borne Contamination Tests: There were: . 
3 t e s t s  run t h i  s month. T h  ere were no 

' overgtoPerance counts. The highest  s i n g l e  , . 

oount th i s ,month  was: .0032 c/m/L. The 
highest  single count. l as t  month was:' 
.0027 . c . A&.. O/q/L. 

Nose Counts; There were 56 nose counts 
taken. There were none over tole.rance. 
The highest  s ing le . coun t  was 6 c/m. 

Surfaoe Monitorlrq: Room 307 was monitored 
3 tim 8s. A t o t a l  of 72 spots  havinn a 

. .  

count of over 500 c/m were-found. A T 1  * I  

spots  were cleaned up. Rooms 305, 304, 
302, 330, 306, 328, 3295 and 329N were 
monitored onoe this  month. A l l  "hot" 
shoes were checked this month. The a t t i o  
over room 301 has been monitored and seve- 
ra l  spots  on the  I-beams, p l a s t e r ,  a i r -  
duote and oat-walk of over 200 c/m were 
found. The floor of the fan room was 
found t o  have numerous spots  of 500 c/m. 
T h i s  f l o o r  I s  wood and should be painted. 

A l l  personnel working i n  Room 
,%%%%om f i l m  badges and w r i s t l e t s  

as well as Keleket Pocket Chambers. No 
one received over-tolerahce dosage th i s  
month. 

. 

B e t a  and Gamma Survey: Room 307 w a s  checked 
d a i l  Y 
meter for beta and gamma radia t ion ,  There 
were no over-tolerance amounts of r a d i a t i o n  
found. A l l  ma te r i a l  whioh might cause an 
over-toleranoe s i t u a t i o n  a re  shielded 
with lead f o i l  i n  the dryboxes, 

B month w i t h  a Victoreen Survey 
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2c. Monitoring ia 
DP E a s t  Area 

P i l t i ngs rud  
Marchand 
Lopes ' . 

Stanhope 
Mascarenas 

Instrumentation: Pee-Wee, Zeuto, ZeuB, 
Pictoreen,Surveg Meter, and Cutie P i e  
have been i n  use this  month. The hand. 
counter i n  room 307 and the Sweepee a r e  
out of order. The Nose Counter is  now 
loca ted  i n  room 3298 (Count room), and ' 

the F i l t e r  Paper Counter w i l l  a l s o  be 
instal led here when it i s  received. 

Waste Treatment Lab 

Surface M O A f t O r h g :  !Phis l a b  has been 
checked six times during the past  month. 
No spots having a count of' over 500 c/m 
were found. 

Nose Counts: 68 nom counts were made. 
yhere were no counts. The h ighes t  
' s i ng le  count w a s  7 o/m. 

Hand Counts: 402 hand counts were taken 
this month. 'The re  were no high counts. 

Airborne Contamination Testa: 13 t e s t a  
were run t h i  a month. Th  ere were no over- 
to le rance  results. The average count f o r  
this month w a s  .0012 c/m/L. Average oount 
f o r  las t  month: .0005. c/m/L. Highest I 

single count for  t h i s  month: ' .0069 c/m/L. 
B i g h e s t  s i n g l e  count f o r  l a s t  month: 
,001a o / ~ / L .  . .  

1 

Surface Monitoring: There were 492 rooma 
monitored during t h e  month . w i t h  !a t o t a l '  of 
2850 pos i t i ons  Ehecked. O f  ' these  posi t ions,  
167 gave readings rang1 from 25,000 t o  
i n f i n i t y  (over  2 mil l ion  Y . Forty-one of 
these  pos i t ions  were not  cleaned on the 
day observed. It was necessary t o  oloee 
7 rooma. m i l d i n g s  51 and 54 were moni- 
tored p e r i o d i c a l l y  w i t h  s l i g h t  amounts of 
oontamination being found i n  each. Ship- 
ment conta iners  were monitored 2 times 
during the month w i t h  no recordable con- 
tam i n a t  Ion being found. 

Air-Borne  Alpha Contamination Testa: A i r  
oonfamination d a t a  gathered during the 
month is aa follows: 

r 

, 

, .  UNCLASSIFIED 
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. Nooof 
Looation T e s t a  

3203 11 
,6204 11 
,5205 11 
5206 8 

. .  .5208 . .  I9 
'SSlO 8 .  

' 5211 . . '  8 
' 5212' . ' 19 

11 
' 11 

. 5213 

0 . 5227 ' 

.: . 5214' ' 
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. No. of.ooer - 1  

Toleranoe Counts Maroh Sigh.  Averwe c/m/L 
Feb o/m/L Maroh Feb. - Maroh ..- 

0 
0 
0 

. o  
0. 

' 0  
0 
0 
0 
0 
0 
0 
0 
0 
3 

0 0,024 00005 0,004 
0 00035 0.004 00034 ' 

0 00060 ' 0.007 OoOO7 ' 

0 0,014 0.003. . 00021 
01515 . , ' 0.043 0.103 

00007 . 0,087 
1 .  
0 .  ' . 0.046 

. O  00073 . 00013 00069 , 

0 0.061 00009 0, 044 
0 .  ..O OS8 00 006 0,012 
0 00038 00005 O m  007 
' 0  00129 Om 017 0,  os0 

O OOS 0.002 00010 0 '  , 

0 0 0 138 '0 0 028 0.020 .'.' 

oo 025 . .() -*,. 03,r.' . :  ..*r."?, :. 
7.*:. . . . .  382 . . . . . . . .  

. . . .  

. . .  
. . . . . .  . '  . 0 ' '0.134 

... . . .  6 .  1.322 ' 

. . . .  
The' 'average . exhaust" air-borne oontamln&tion' . . . . . . .  ...... 
levele e . 0  as .follone t . .  . .  

. .  ..... ..:. . <:: ........... 
. .:.. : . . . . .  . .  Marbh Februarg " - . . . . . .  : . . . .  . . .  . .  

oo 3*2 . . . . . . . . . .  : . .  .. .: ..: 

027 . m9 ...... ': . 'i ..: ..:. ..... 
. 0,278 . ' " ' 'Exhabt ducts " 

. . . . . . . .  - .:I.. .::.. 
. . .  . . . . . . . . I  . 2,:::: 

. . . . . . . .  ._ .;.. 

. ' Staoko 
. . .  

moae Swipe Teats: .There were 136 nose . . .  
oounte taken during ' the  month. The* . . . . . . .  

were none. over tole~ance. 

Hand Countat There were 934 hand counts 
recorded &iring the month, 
over toleranoe (50,000 c/m) , .resulting from 
normal operat ions. 
count raa 70,000 c/m, and the highest 
single average was 8,600 c/m. 

There waa 1 

The highest a ingle 

Contaminat&.dnAahidents$ . There were no 
oontaminoted aocldenta during .the month. 

0eneral.z A .periodic. oheck of shoea leav-. __ ' '" ''-.:.i 

' B u r l d i n g  51 showed a l ight  oontamlnatlon. 

. ~ N c ~ S S l F l ~  . . :  , ' 

.- :. 

. There were: 985 pieces'. of glaasware deoon- . . . . . . . I * ' . . . .  

. were found under t o l e p  ce (1500 c/m ' . . . .  

tamhated during the month, of -these 66# . .  . .  ' .' . ' "  

. .  
' i .  

' ' 1.: , . 
. .  _ .  . .  

i . .  ~ 

. .  . .  
. _: . 

. . .  
_ .  ' \  
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a f t e r  3 raahlnga. 
of by b u r i a l  ln the contaminated dump., 
A number of neutron aourcea were made. 
during the  month. Theae exposures were 
ca lcu la ted  and w i l l  be d i s t r ibu ted  i n  a 
separate  memorandum. 

The r e s t  were dbapoeed 

Bago Canyon Chemis- 
try Laboratory 

Meyer 
Vivian received on run day. No one exoeeded 

Dosimet : The average d a i l y  exposure for * memwor ng a t  Rayo was Oo03Ro 
e s t  d a i l y  exposure was 0,122R whioh was 

0.1R to le rance  o r  t he  0.2R for run day. 
The proposed to le rance  of 0.3R per week 
was not exceeded during this period. 

The high- 

Pereonnel: Seven caaea of body contamina- 
t i o n  were found i n  the  d a i l y  personnel 
monitoring: Five of these were on the 
hands and t he  o t h e r  two were on the head, 
The h i  h e s t  was 20 mr/hr on t h e  r i g h t  
thumb 7 measured w i t h  a Vlotoreen Model 
263A) 0 - 

I General: The back round ln the  monitoring 
m o m  averaged 1 mr % r w i t h  t h e  highest 
baokground being 2.5 m r / h  

- 3A. Inetrument A breakdown of maintenance work done In 
sect  ioir each area: 

Eberllne,  
Lanhm 

Maintenance 

A p p r i l l  

Tech Area: ' ' 

No 0 NO 
Ins t rument Calibrated 

Chicago Hand Counter 
Pee Wee 
Zeuto 
Sca ler  
Short Tom Pre-Amp 
Zeus 

Cutie Pie 
Electrometer L-100 
Charging Unit K-125 
Victoreen ?!ode1 263.A. 
F i l t e r  Queen . 

POPPY 

Routine 
Routine 
Routine 
Routine 

2 
Routine 

5 
1 
0 '  
3 
0 

,o 

y NCWSl FIED 

Repaired 

12 
15 
3 
6 

' 1  
2 
3 
5 
1 
1 
3 
2 

_. . .  . . . .  . .  .~ . . -._ ..:. . 

. . . . . . .  
. . .  . . .  *;+"... .... 
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DP West: 
No. No. 

Carlson Inetrmment ' Calibrated Repaired 
Abbot t 

Chicago Hand Counter Routine 3 . '  

. F i l t e r  Queen 0 2 
Nose Counter Routine ' 3  
Pee Wee Routine ' 7  
Victoreen Model 263 1 3 
Zeus ' 1 '  1 

Hull DP East: 

Instrument Calibrated Repaired 

Pee Wee Routine 2 

No. NO. 

Chicago Band Counter Routine 1 
POPPY Routine 2 

Be a1 1 Probe Maintenance and Fabrication: 

New Regai re d To ta l  - Probe 

4x6 F l a t  Probe 10 ' 7  17 
Pee Wee 0 17 17 

55 Nylon Soreen 55 ' -- . 
. . .  . .. 

Machine Sho t Fabricated experimental 
d u g 8  f o r ' r e g u l a t i o n  i n  a i r  , . , 

sampler work. 

Fabricated a r e g u l a t o r  wheel and a chass i s  
f o r  t h e  c o n t r o l  u n i t  t o  be used i n  the 
Sigma Building A l a r m  system. 

3B. Instrument 
Section, 
Research and 
Development 

L a r k h s  

1. Since it  i s  planned t o  use 229 v o l t  
hearing a i d  b a t t e r i e s  i n  the design of a 
small  portable proport ional  alpha oounter, 
some Inves t iga t ions  have been made t o  
design a a i r o u i t  with a lower b a t t e r y  
d ra in  than t h a t  of the c i r c u i t  now i n  use. 
Previously, the  two tube ampl i f ie r  s ec t ion  
o f  the  c i r c u i t  had been redesigned which 
reduces the  d r a i n  of t h i s  sec t ion  Pram 
900 t o  200 microamperes. A modified 
t r i g g e r  c i r c u i p  is now being. t e s t ed  which 
reduces the  b a t t e r y  dra in  from about 300 
t o  140 microamperes. -If t he  complete 
c i r c u i t  proves s u f f i c i e n t l y , a t a b l e ,  it . ... 

, .  

._. . 
. ' .  . 
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3B. (Continued)- w i l l  be poss ib le  t o  reduce t h e  t o t a l  'B' 
b a t t e r y  d ra in  from 1200 t o  350 microamperes. 
T h i s  would make the small  b a t t e r i e s  
p r a c t i c a l  f o r  use i n  t h i s  instrument. 

Jenkins 
.* . 

. . .  '< . . . -  . 
. ?  . 

Rexroth 

2. Tests were conducted on a number of 
f i l t e r  paper samples t o  determine how . 

much the head d i f f e r e n t i a l  across the paper ' 

w i l l  vary, It was found ' that  f o r  4 cubic 
f e e t  per minute of a i r  flow, the  head 
aaroas t he  f i l t e r  paper v a r i e s  from 3.85 
t o . 5  inches of water on samples taken from 
f i l t e r  paper .which i s  now being used. 
Because of ' t h i s  wide range of pressure .. 
d i f f e r e n t i a l ,  i t ,  seemed des i r ab le  t o  
oonstruct a ' dev ice  t o  give a constant 
volume of a i r  ( 4  CFM) f o r  any sample' of 
f i l t e r  paper uaed. . 

Several  regula t ing  devices were t r i e d ,  and ' 

one was designed which t e s t s  ind ica te  
may regula te  wi th in  about two percent 
over a pressure range of f o u r  inches of 
water which w i l l  be adequate t o  compensate 
f o r  var ia t ions  i n  f i l t e r  paper. T h i s  
device aons ls ta  of a tapered plug suspended 
by a apring i n  an o r i f i c e ,  with a plug o r  
b a l l  suspended below t h e  tapered plug t o  
Improve the  s t a b i l i t y  of t he  regula t ing  
aystem, The contour of t h e  tapered plug 
seems t o  have a very g r e a t  e f f e c t  on the 
smoothness of regulat ion.  More work w i l l  
be done t o  determine the  optimum plug 
design. 

3, Tests were made t o  determine the f e a s i -  
b i l i t y  of Beta counting w i t h  our present 
methane alpha proport ional  counters. I t ,  , 

w a s  found t h a t  w i t h  the u n i t s  as purchased,. 
. t h e .  lower end of t h e  plateau corresponded 
w i t h  the maximum vol tage ava i lab le  i n  the  
instrument. The chamber is equipped w i t h  
a ;002" tungsten cen te r  wire. This wire 
was f i r s t  ohanged t o  a .OOl." tungsten w i r e ,  
The beta  plateau then f e l l  between 2700 . 

and 2850 volts .  In general ,  t h i s  oounter ' 

seems t o  be very good as a be ta  counter, 
the plateau I s  about ha l f  as  long a9 those 
of the commercialichambers f o r  this 

. . .  
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Rexroth 
A p p r i l l  

Rexroth 
Bratton 
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purpose but it is s t i l l  very s a t i s f a c t o r y  
and r ep roduc ib i l i t y  is within e t a t i s t i o s .  
These counters are  muoh b e t t e r  than t h i n  
window geiger tubes because of the g rea t e r  
counting geometry (6M) and the  absorption 
i e  zero because the sample is ins ide  of' 
the ohamber. A sample as la rge  as one inoh 
i n  diameter may be used in this counter. 

4. The design of a new f a s t  nbutron 
f i s s i o n  chamber has been oompleted., Two' 
f l a t  p l a t e  ionizat ion chambers a re  used 
back t o  baok using two concentr ip  glasa 
cyl inders  as t h e i r  walls. The inner  glaaa 
cyl inder  is used t o  l o c a t e  the common 
emitte-r plate  i n  the  c e n t e r  of the two 
chambers. F l a t  glasa p l a t e s  w i t h  s i l v e r  
d i scs  a r b  ueed a t  e i t h e r  end of the 
chambers f o r  co l l ec t ing  plates .  The glass 
work is  now being completed and i t  is 
hoped that a u n i t  may be  completed this  
month. 

6. The f i rs t  model of the recording 
count ra te  meter was completed. A consi- 
derable  number of t e s t s  were made t o  de- 
tennine the  r e l i a b i l i t y  of the  uni t .  It  
was found tha t  a l l  of the tubes except 
one could be interdhanged with o ther  s tock 
tubes of the same type without a f fec t ing  
the operation. T h i s  one tube muat be aged 
approximately 24 hours before good operat- 
ing condi t ions are reached. The s t a b i l i t y  
of the un i t  i s  very good. A production 
model w i l l  now be b u i l t .  It w i l l  be the  
aame ae the model w i t h  the exoeption of 
the  plaoemant of some of t h e  components. 
When th i s  model is f in i shed ,  it is pro- 
posed t o  ge t  ,.a number of these  Instruments 
b u i l t  cosrmerb%ally. 

60 Considerable d i f f i c u l t y  has been ex- 
perienced in the past w i t h  the scaler pairs 
uaed i n  most of the pro jec t  b u i l t  scalers .  
So a testing instrument w a s  designed and 
b u i l t  f o r  the purpose or f ind ing  t h e  bad 
components in the f a u l t y  units and t o  
balance the  uni t  a f t e r  the f a u l t y  compo- ' 

nents have been replaced. The aca le r  
u n i t s  may be plugged i n t o  a socket i n  

u N CLASS I FI EB 
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t b  panel of! the instrument and by ohanging 
a mult i -posi t ion sn i toh  each of t h e  o m -  
ponenta may be oheoked. When the bad 
component is found and replaced, the s c a l e r  
un i t  is plugged i n t o  another socket for 
t e s t ing .  With a vaouum tube t r i g g e r  and 
a voltmeter, t h e  forward and r eve r i e  fir- 
ing voltages ehmh checked, a l s o  the 
output vol tage oan be determined. Opera- 
t i n g  limits have been s e t  up so t h a t  a l l  
of the u n i t s  t ea t ed  can be as muoh a l i k e  as 
prac t ica l .  

7.  Continued t e s t s  were made on the 
neutron counting equipment for Bago Can-  
yon t o  determine the optimum c i r o u i t  
conditions f o r  counting neutrons in an - 
intense gamma field using the  neutron 
chambers that a r e  available.  

High neutron oounting e f f io i ency  is de- 
s i r a b l e  in order  to obtain as good a 
s t a t l s t i o a l  arcouraoy as possible  within 
a given t i m e  in te rva l .  In  addi t ion,  t h e  
baokground .pount uhioh ie always present  
makes high oounting e f f io i ency  neceaaary. 

With a boron l ined  ohamber, t e s t a  show the 
intenee gamma field oaueea the equipment 
t o  lose  Its s e n s i t i v i t y  t o  neutrons when 
the input c l r o u i t  has a small time oon- 
s tan t .  When an Input c i r c u i t  w i t h  a long 
t h e  conatant is used, some of the gamma 
I s  counted in addi t ion  t o  the neutrons. 
An e f f o r t  is being made t o  design an 
input o i r o u i t  t o  overoome these d i f f i -  
oul t ies ,  

Further  oornplicating the problem the  ln- 
tense garma field has an e f f e c t  on the 
neutron oounting r a t e  t ha t  varies w i t h  the 
pulse height of the neutron pulses being 
counted. The gamma f l u x  reduces the o o m t -  

. lng r a t e  of l a rge  pulses by a . g r e a t e r  
f ao to r  than it doee the small pulses. 

h t e n e i t y ,  baokground, c i r o u i t  time- - aonstants, ohamber voltage, and pulse ~ 

height s e t t i n g  of t he  discriminator.  

Thus, there  a r e  many var iab les ,  gamma .. 

. .  1 1  I I 
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bB, (Continued) Because of this,  many t e s t a  must be made 
t o  determine the e f f e c t s  of eaoh. 

. 

:.s 
- .  

Hull 

Hull 
Carlson 
Abbott 

From the t e s t a  so far  it appears that the 
input time-oonstant should be reduced as 
much a s  poss ib le ,  but  s t i l l  have enough 
of a signal t o  be wel l  above the ampli- 
f i e r  noise.  Subsequent c i r c u i t  time- 
constants  should a l l  be longer than the 
rirst , 
8,  A foundation ohassis f o r  the  d i a t r i -  
buted amplff ler  has been designed and 
b u i l t .  .This u n i t  cons is t s  of a power 
supply, an impedance ma ta ing  input  c i r -  
c u i t  and a panel with jacks t o  plug in 
the ampl i f ie r  un i t s ,  
Several  types of amplif ier  u n i t s  have .. ~ . 

been designed and b u i l t  and the r e s u l t s  
obtained appear t o  be sa t i s fac tory .  

A large amount of time has been spent  
studying the a r t i P i c i a 1  transmiasion 
l i n e s  encountered in t h i a  ampl i f i e r  and 
methods of mat;phlng the impedance from 
one amplifier aeotion t o  the next. 

9. Work is nea r ly  complete on t h e  l i qu id  
sampling unit f o r  CMR-11. A Brewer Auto- 
m a t i o  P ipe t t ing  Machine has been added t o  
the equipment, The e l e c t r i c a l  con t ro l  
un i t  is designed as t h a t  a f t e r  a pre- 
determined number of  de l iver ies  have been 
made t o  a o e r t a i n  flask, the flask is 
moved and replaced by another. This 
equipment w i l l  operate i n  this manner 

I u n t i l  20 f l a s k s  are f i l l e d ,  then shut 
off .  

The e n t i r e  u n i t  has been s e t  up and t e s t ed  
s a t i s f a c t o r i l y .  Several  refinements rill 
be incorporated before the u n i t  is turned 
over t o  CMR-11. 

10, A cont ro l  unit f o r  a coded fire 
alarm system in Sigma Building was built. 
This u n i t  when energized w i l l  operate  an 
alarm for one second three times in  a 
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f i v e  second period, off  f o r  five aeoonde, 
and repeated for a period of one minute. 
A t  the end of one minute the alarm ril l  
be automatically turned off and a i l 1  
reset i t s e l f ,  8 0  it can again be energized 
from any of  the operating points. 
addition, a teat cirouit was incorporated 
in the unit.  When the t e s t  circuit i s  
energized, instead of operating the alarm, 
a l ight  w i l l  operate through the. same 
coded cycle.  

In 
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Group CMR-12 Monthly Report - 1i.F. Schuld'e-Ac t i n g  Group Leader 

20 January 1949-20 February 1849 

Job and personnel ProRr es s 

1A.  S p e c i a l  Problems Heal th  Chemis t ry  Problem Mo. 1 - Analysis of  Los 
Health Chemistry Alamos Drinking Water Supply f o r  Toxic Mater ia ls .  

A plutonium a n a l y s i s  was made on a second water 
Schnap sample from Guaje r e s e r v i o r .  The previous sample 

had showed a t r a c e  of  plutonium ( 4  c/m/L). The 
secor,d a n a l y s i s  showed no plutonium. Armstead 
Spr ings ,  t he  o t h e r  source  which showed a t r a c e  of 
plutonium i n  the previous  a n a l y s i s ,  is i naccess ib l e  
a t  the  p re sen t  t h e .  

Samples from the 6 Guaje wel l s  were analyzed f o r  
Pu, Po, U and beta-gamma contaminants. Resul ts  
f o r  Pu, Po and t h e  b e t a - g m a  e m i t t e r s  were all 
nega t ive ,  The resul ts  of t h e  U analyses  follow: 

0 

6 ~ 1 0 ' ~  
8x1~-3 -lee 

Health Chemistry Problem KO. 2 - Q u a n t i t a t i v e  
Radio-Analysis Uf F i l t e r  Queen Paper f o r  Determi- 
n a t i o n  of Absorpt Ion, 
Ro work done. 

i i ea l th  Chemistry Problem No. 3 - Ar-alysis . for  A i r -  
Borne Contamination Tests in G r a n i u m  Areaso 

~ 

Three aluminum tubes  used wi th  the e l e c t r o s t a t i c  
p r e c i p i t a t o r  i n  a i r -borne  contamination t e s t s  i n  
TU Building were analyzed f o r  uranium using the' 
c o l o r i m e t r i c  method with t h e  .following r e s u l t s :  

Tube .# microprams of U Y.OII/CU. m. of a i r  

10 ,57 0 418 
57 0 354 
210 2 08 

11 . 
12. 

Kiscel laneous 
Four composite s m - p l e s  of waste from the  Tech' 
Area Acid Sewer were rece ived  from t he  S a n i t a t i o n  
Departmen,t. .In co-operation w i t h  'CMR-1 two were 
analyzed. f o r  copper,, f l u o r i n e ,  n i t r a t e s  and c i t r a t e s  
and two we're analyz.ed f o r  plutonium and uranium. 

I 1 .  
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' Jan, 19, 1949 9 8111 - 5 7PPm 125 p,m .166Oppm . ND 
Jan, 19-20, 1949 5 pm -. 8 an O.2ppm 10 ppm ND 11 D 

pu Sample - 
I 

TJ - . .  

Jan. 20, 1949 8 am-5Drn 4.7 I ~ - ~ M ~ C C  2.04 +~gm/cc 
Jan. 20-21, 1949 5pm - 1 X 10' )1Rm C C ,  . 0.255 >gm/cc 

'15. l i ea l tn  Physics Fhotographic Dosinetry . 

Rhodes During t h e  month 350 Zastman type k' f i l m  packets , 

' were processed and one DuPont riacket w a s  processed, 
s e r v i c i n g .  277' badges and 36 w r i s t l e t s  worn by 
pers onne i. 
Dens i t i e s  were. read  on t h e  vieston Photographic 
Analyzer i n t e r p r e t e d  as roentgens of exposure 
t o  gamma rad ia t ion .  For workers exposed t,o both . 

beta ar,d g m a  r a d i a t i o n  ( t u b a l l o y  workers) a por- 
t i o n  of t he  film n o t  covered by brass w a s  used as 
a measure of b e t a  r a d i a t i o n  and r e s u l t s  expressed 

'. as"roentgen phys ica l  equivalen' ts" of  b e t a  exposure. 
Belor{ is a t a b u l a t i o n  of r e s u l t s .  

Over Tol. . 

.Personnel  No. Read &ax. R/week Ave.H/week (ClR/dag) 
I 

. Tech Area 23 0.02 0.003 0 '  
Sigma R l d g .  42 '0.13 0.01 0 

. Signa l?ldg.a* 5* 0 . 244:- 0.145: 0 
DP West 212 , 0.08 0.002 0 
!Vri s t le t s 36. . . 0.03 0 . Q05 ' 0  
Wris tl.etsi' 28% 0 . 73s:- 0. os++ 0 

+:-3ad$es so noted wers read  f o r  be ta  a s  wel l  as 

physical ' '  ( r e p . )  o f  b e t a  radiat ior . .  . 

"he i n t e r p r e t a t i o n  o f  w r i s t l e t  badges for '  be ta  
r a d i a t i o n  w i l l  v a ry  between d i f f e r e n t  jobs.  This 
i s  under  s tudy a t  ? r e sen t  bv ?-Division. 

Over To 1 
Plar. t e d  .& Kax. !?/\veek Ave . i?/week (O.lR/Dag 

pmm r ad ia t ion .  Resul ts  a r e  II roentgen eq?:ivalent ' 

. .  . .  

I 

' Tech Area 7 0.98 0.350 0 
Signa Bldg. ' , 5 0.07 0.02 ' 0  
DP West 12 ' 0 ..99 0'. 290 .' 0 



.... 

* .  

. .. 

1c 

Cox,Kennedy 

, 

Cox ,Garc i a ,  
Jiminez 

2A. Eonitor ing i n  
Tech Area 

Drevland, -%.orick, 
Geoff'riori. Yi l ford .  
Yontoya, !:arm jo,  
Rnze.ro, Jac!<son 

E i g h t  a d d i t i o n a l  samples of w a l l  cons t ruc t ion  
ma te r i a l s  covered w i t h  various f i n i s h e s  were 
t e s t e d  dur ing  the month. 

. 

Projec t  Author iza t ion  CETR-12-12. "The Use of Steam 
As a Decontcmination Agent." 

No work done. 

- 

Dec on tarcina t ion lioom 

Two hundred fo r ty - fou r  i t e m s  havl.ng an. e s t h a t e d  
replacement c o s t  of $7880.00 were decontarninated 
t o  l e v e l s  at which they  c o d d  5e re turned  t o  use. 

Miscellaneous 

Yrocedures and technique are being developed t o  . 
make quan t i t a t , i ve  t e s t a  on CWS f i l t e r  paper as 
d f i l t e r  medium for 'exhaust a i r  a t  DP West, ahead 
of the Xlec troi; iatic P r e c i p i t a t o r s .  

i 'relirnlnary tests using the radioautograph Rethod 
i n d i c a t e  R q u i t e  o f l ' i c i en t  r e r o v a l  of p a r t i c l e s  
Greater  than a tox ic  s i z e  from the a i r  s t r e a n  by 
t h e  present  Electromatic  z r e c i p i t a t o r s . .  

;;salt11 ?asses: 165 people, inc.lilding'CI2R. lwbora- 
t o r y  persoznel ,  were s e n t  on Sgec ia l  i i ea l th  Pes t s  
between the d a t e s  of January 19, 1949 and February 
lE, 1949. There were 2 above' tolerance cowits  re- 
FT,ked, , The ?ersons having high  counts were r e -  
scheduled f o r  another  t e s t .  

Siurface 1:::ohi torin&: I)lirir.c this mor; t,i, rooxs a e r e  
r.onitorsd i n b u i l d i n g s :  D - 3 ,  D, S i s m ,  TU, U, Bi 
m d  ii Sii i ldincs.  1 : i s t r m e n t s  used were, the 
h e  !?ice, the  Zeus, the iVatt, ' i ictoreen survey 
Keters and t h e  L !c 'ry .~1ec t roscope .  

2 Buildl.ng and Fioom D-301 require m o n i t o r i n g  with 
a Pee Woe and a Zeus, s ince  the m a t s r i a l s  handled 
. in these p laces  are alpha and beta-6-a emitters. 
Very l i t t l e  a lpha c o n t m i n a t i o n  has been found, . 

but  the beta-gamma emi t t ing  contaminants have 
been found i n  the s i n k s  and hoods. In  most cases  
the beta-gatma c o n t m h a n t s  have been found t o  be 
i n  low conc.entrations.  , 

During t h e  nonth of February a t o t a l  of 1312. 
were monitored in D Building, w i t h  an' . .  i 



i...... 

Location 

D - 1 0 8 - A  
D-112 

. D-113 . 
D-115 
D-116 

' D-127 
.D-110 

average pe r  day. of  73 rooms monitored. 
t h i s  Deriod, 21,171 n o s i t i o n s  were checked, w i t h  
a d a i l y  average of  1245 ?osi.tior.s checked. There 
were 992 h o t  spo t s  over 500 c;m l o c a t e d  and rr.nr!ced 
for decontamlnation. 320 p o s i t i o n s  were found t o  

DLiring 

be above to lorance  a f t e r  a 5 hour period. . _  

During the month of February a t o t a l  of 2522 nost- . 
t i o n s  i n  78 rooms were monitored i n  Si ma 3u i ld ingo  
There were 228 h o t  s p o t s  over  S,OOO c F m l o c a t e d  
and marked t o  be decontaqinated. 16 p o s i t i o n s  ware 
found t o  be above to l t ? r a rxe  a f t e r  8 5 hour period. . 

liie m a j o r i t y  of h o t  s p o t s  four:d were impregnated. 

Room U-20 is being nionitored weekly. During the 
month cf February 60 p o s i t i o n s  were checked. 
There were no above t o l e r a n c e  counts  recorded. 

During tk:e month of February,  a t o t a l  o f  62 rooms ' 

were. rnonitored i n  it  and In! Buildings.  During t h i s  
per iod,  440 p o s i t i o n s  were cnecked and 22 h o t  . 

.spots ove r  500 c/m were l o c a t e d  m d  ca rked  t o  
be.decont&lnated.  6 p o s i t i o n s  were found t o  . 
be above to l e rance  a f t e r  a 5 hour period. 

Air-Borne Alpha. Contamination Tests:  A i r  con- 
taminat ion t e s t s .  were cont inued  ir, D, Signa, and 
T J  Buildings.  A compnrison of the  counts  run i n  
%hese bu i ld ings  d u r i n e  January and February is 

.. ' shown below: 
I 

Uracium Labora tor ies  ir! D-Building 

lie. of, Tolerance 
No. cf over  

Fcbr:rar !!'iph +- Jan. Tests  -0 - 
23 3 4 0.413 
21 0 0 0.022 
23 0 0 0.009 
23 3 4 . .  0.058 ' 

23 0 0 0.025 
23 . ,_ 0 . 1  0.033 
23 , o  0 C.005 

0.037 0.127 
0 . 005 0.007 
o.oc3 0 . 003 
0.@19 0.029 
0.013 ' 0.P12 
0.020 0.018 
0.001 0 . 002 



D-107  22 
D - 1 3 4  23 
D-14 9 . 23 
D-304-B  23 
D-316 23 
D-317 23 
D-311  23 
D-129 23 

- D-319 19 
D-139 . 23 
D-320 20 
D-504 20 

. .  
' .  

. .  , .) .. '.. , 

', :, 'I, : , , ,I . , . . ' I  
: 7  

. .  - 6 -  

u~~~ss\F\ED . . -- 

Plutonium Labora tor ies  i n  D Bu i ld ing  

1 0 0.706 0.034 . 0.005 
0 1 0;011 0.002 0.004 ' 

1 1 0.091 0.007 0.005 
1 0 0.060 0 . 003 0.001 
3. 0 0,169 .o. 019 0.005 
2 1 0.062 0.010 0 . 011 
0 0 0.022 , 0.004 0.003 . 
0 0 0.008 0.002 '0.002 
0 
4 '  - 0 . 812 0.065 
.O. - 0 l 009 0.002 

0 0 0.006 0.002 0,m 002 

' 0  0.003 0 . 001 Om002 ' ----- -_--- 

Sigma 21C 23 0 
Sigma 22 23 0 
Sigma 22B 17. 0 
Sigma 222 23 1 
Sigma 23 23 0 

u-20 16  0 

Sipma Buildinq 

- 0 . 102 0.031 ----- 
1 0 . 077 0.031 0.058 
0 0.042 0.011. 0.013 
2 0.531 0.061 0.160 - 0.031 0.005 ----- 

U Building 

0 0.017 0.011 0.0105 

Probable Cause f o r  High Air Contamination: 
Uranium Laborator ies :  

D-108A: 
were cleaning.  out a h i g h l y  contaminated i n c i n e r a t o r  
o n . t h i s  dag. Ragpi ra tors  and f u l l  p r o t e c t i v e  
c l o t h i n g  were worn. . 

January 21 - 0.413 c/m/L = The opera tors  

February 2 - 0.046 c/m/L - This above t o l e m m a  
a i r  count was probably caused by maintenance 
work being done i n  t h i s  room. The t i n n e r s  and 
e l e c t r i c i a n s  'were working on remodeling of hood 
and changing of &dng of  blower motors. Respi ra tors  
and full p r o t e c t i v e  c l o t h i n g  were worn. 

February 17 - 0.228 c/m/L - This above . to le rance  
a i r  count was  not  due t o  any operation carried on 
i n  th i s  room. It i s  be l i eved  t o  be due . t o  con- 
taminat ion a r i s i n g  from opera t ions  i n  o t h e r  parts 
of t h e  building. 

February 4 -0.037 c/m/L - A gene ra l  c lean-  
the l abora to ry 'was  done .on th,is day. Respi- 

a t o r s  and f u l l  p r o t e c t i v e  c l o t h i n g  were worn .  
. .  

.I ' .  
1 
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February 16 - 0.038 t&#t/L - There is  no explanat ion 
for this above to l e rance  a i r  count.  Only normal 
operations were c a r r i e d  o u t  on this  day, 

February 18 - 0.037 c/m/L - The gloves on a h igh ly  
contaminated drybox were changed on this day. 
a e s p i r a t o r s  and f u l l  p r o t e c t i v e  c l o t h i n g  were 
worn, 

Plutonium Labora to r i e s  

D-316 :  February 17 -0.060 c/m/L - There i s  no ex- 
p l a n a t i o n  f o r  t h i s  above to l e rance  a i r  count. 
Only nortnal opera t ions  were c a r r i e d  out  on th i s  
day. 

D-304B: 
t o l e r a n c e  a i r  count i s  .bel ieved t o  have been 

February 15 - 0.091 c/m/,L - This above 

caused by d u s t  from t h e  a t t i c .  The l a b o r e r s .  
were c leaning  out t h e  h igh ly  contaminated trash 
from the  a t t i c  on t h i s  date.  

D-311:  
t o l e r a n c e  a i r  count i s  be l ieved  a l s o  t o  have . . 

been caused by dus t  coming i n  from the a t t i c .  

February 17 -0.062 c/m/L - There is no ' exp lana t ion  
f o r . t h i s  above to l e rance  a i r  count. 'Only normal 
ope ra t ions  were c a r r i e d  out  on this  day, 

February 15 - 0.042 c/m/L - This above 
. .  

D-320:. 
tolerance a i r  count i s  be l ieved  t o  have been 
caused when the  ope ra to r s  c leaned  out  a hi.ghly ' 

contaminated f'urnace housing. Resp i r a to r s  and 
f u l l  p r o t e c t i v e  c l o t h i n g  were worn. 

Feburary 2 - 0.308 c/m/L - This above 

February 3 - 0.064 c/rn/L - Operators were re- 
s o l d e r i n g  s e v e r a l  connections which r e q u i r e d  t h e  
furnace  housing door t o  be open. Ful l l .p ro tec t ive  
c l o t h i n g  were worn. 

February 1 6  - 0.037 c/m/L - Craftsmen were c u t t i n g  
a h o l e  i n  t h e  c e i l i n g  on th i s  day which may have 
caused the  air count t o  go up slightly. F u l l  
p r o t e c t i v e  c lo th ing  were worn. 

February 17 - 0.812 c/m/L - This above to l e rance  
a i r  count I s  bel ieved  t o  have been caused by 
craf t smen while i n s t a l l i n g  a duc t  t o  the highly 
contaminated furpace housing i n  t h i s  room. Respi- 
r a t o r s  and f u l l  p r o t e c t i v e  c l o t h i n g  w e r e  worn. 
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February 17 - '0.169 ,c/m/L - There is no l O g ~ o ~ ~ . ' " .  ..? . . : .  ' 

explana t ion  f o r  this above to l e rance  a 
No work was &ne?Yrl? tfi.la.: room:;bhi; a2b1?'d ... I .. 

February.  18 - 0,060 c/m/L -'The glOV& 
drybox were changed on t h i s  day. Resp 
and f u l l  protective o l o t h i n g  were worn 

. .  
. .  

. .. . .  

. .  - D-107: February 17 - 0.706 c/m/L - Only n o m  
pressing opera t ions  w a s  done on this day., 'No . _  ,':.:,. ... 
explanation could  be found f o r  this. & b o k .  tderanca . . .  . .: 
a i r  count. 

Siptma 22E: February 16  - 0,531 c/m/L - !hl.s:"..'. ..!:' , _  .. ::1. 
above t o l e rance  a i r  count  i s  be l i eved  t o  have' . . . 
been caused by the ven t  sgstern.being off p a r t  .. . 

.. . . . .  , . . . . .  
.. ._. . . .  

. . I  . 
. .  
: : . _. , . . 

o f  the day. . . .  . 

Nose Swipe. Tests :  During the month of February .. . ' .'. . 

were recorded . f o r .  D Building . . ' 

personnel.  There were no above t o l e rance  counta : ' .  

February. There w a s  one above tolerance, count ': .:::. . .  

Hand Count T e s t s :  During the month df F e b r u q ,  .' . . .  

. 5416 hand counts  were recorded. The highest' 
i n d i v i d u a l  hand count average was 179 c/m, . . 

. _  
recorded. 368 nose counts  were recorded f o r . : '  ... . 
Sigma Building pemonnel  during the 'month of' ' . i ' .  . .  ' 

recorded,  . . . .  
. .  .. _... . . . . ..." 
. . '  . . .  . 

2 o n t m i n a t e d  Accidents: There waa .one c o n t e d n a t e d  
acc iden t  i n  D &t i l d i n g  t h i s .  month. On JanuarJT . . ' . .  

26, 1949, a f i l t e r  f l a s k  c o n t a h i n g  approximately.  
250-grams of U-235 i n  n i t r i c  a c i d  s o l u t i o n  s l i p p e d  
from the  hands of the opera tor ,  while t r a n s f e r r i n g  
i t  a c r o s s  the room. The f l o o r  and all o b j e c t s  ' 

i n  the v i c i n i t y  of the s p i l l . w e r e  wiped up lm- . ' 

media t e ly , and  washed with nitric a c i d  and water. 
The f l o o r  t i l e s  were then removed and a r e a  under 
them yas cleaned w i t h  a c i d  and water. New t i l e s  ' .  

w e r e  r e l a i d  and t h e  f l o o r  and cab ine t s  were 
. painted. A l l  c leanup m a t e r i a l ,  and tile w e r e  . 

saved f o r  recovery. The . ope ra to r ' s  p r o t e c t i v e  . 
c l o t h i n g  and personal  shoes were monitored and ., 

found t o  be h igh ly  contaminated and were h e l d  for. . .  . Nose'counts were taken by a l l  persm'a . .  

I .  

. .  . 
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involved i n  t h i s  acc ident  and a corzplete r e p o r t  
has been f i l e d .  

General: The shoos of the  personnel  leav lng  
D 3u i ld ing  were noni tored  twice t h i s  month. 
small amount of contamigation was found but  
gene ra l ly  the  contamination found was between 
50 and 200 c/m. 
month. A l a r g e  amourt o f  equipment was monitored 
fo r  grooer ty  d i sposa l .  The contaminated t r a s h  
and p rope r ty  d i s p o s a l  were c a r r i e d  out  without 
mishap during the  e n t i r e  month, 

A 

140 shoes were conf i sca t ed  this  

2B. Voni tor ing  i n  Surface Monitoring: A t o t a l  of 198 r o o m  was 
DP \Vest Area monitored dur1r.g the conth g i v i n g  a da i ly  averase  

of 9 rooEs. A t o t a l  of 355 counts between 5,000 
Chavez,Kennedy c/n and 20,000 c/m was found, md there  were 179 
Yart inez ,  9., counts over 20,000 c/m. AU "hot" s p o t s  were 
Martiriez, V. ,  decontaninated a s  soon as they  were found. Pee 
Ronero, J.,ValCez Wee p o r t a b l e  meters  with p e n c i l  probes rind 3x6 
Vandervoort,Vigil probes were t he  p r i n c i p l e  instruments  iised, supple- 

mented by the Zeuto, Popr,y, Victoreen and boron 
l i n e d  1Jeutron Counter. 

Alpha Air-3orne Contamination: 
West were as fol lows:  -4 

Coun'fie f o r  DP 

i!o. over 
Februar ki b AveraEe=/c/m/L e Feb. - Jan. 

No. of Tolerance Counts 
Feb. - Jan. Location Tests  - 

201 
213. 
,313 
401 
406 
4 08 
413 
501 
513 

22 
22 
22 
22 
22 
22 
22 
24 
24 

1 
0 
0 
2 
1 
0 
12 
1 

. 2  

1 
0 
2 
0 
1 
2 
4 
4 
0 

0.0.526 
0.C159 
0 . 0334 
0.0679 
0 . 0422 
0.@243 
0.4430 
0.1633 
0.0574 

0.0040 
0 . 0026 
0 . 0058 
0 . 0100 
O.OQ.61 . 
0.C039. 
0.C916 
0.0113 . 

0.0087 

0.0051 ' . 

0.0025 
0.0184 
0.0032 

:::&E 
0.0412 
0.0485 
0.0014 

Prec i p i  t r o n  : Input  -DaT t im 

2 a s t  IGanifold 21  - - 3.8900 1.3821 1.1176 
N e s t  Manifold , 21 - - 0.8768 0.0611 0.0364 

Outpu t-Daytime 
Stack ##1 21 , - 
Stack #2 ' 21 ' -  

Stack #3 2 1  - ' 

Stack #4 21 , - 
- 0.7929 0.2904 0.2585 - 0.3860 0.1541 0.C963 - 0.2770 C.0881 0.0348 
- .  0.1072 .0.0349 0.C122 . .  
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Input-Night time ' 

Eas t  Manifold 18 
West Xanifold 18 

OU tput-Nigh t Time 

S t a c k  $1 18 
S tack  #2 18 
Stack  #3 18 
S t a c k  #4 , 18 

? . Over All Figures  
t 

Stacks  
hi an i f 01 d s 

CMR-C on tarninated Laundrg 

S o r t i n g  Rm.- 19 '1 
Washing Rm. 21  4 
R e  s plr a t o r  I% . 2 1 0 

I 0.5500 - 0.2464 
- .  

- 0.1478 
i 0.0548 - 0.0208 - 0.0124 

12 0.0582 
4 0.. 1390 
0 0. (2245 

Over Tolerance Counts: 

0.1226 
0.@203 

0.0296 
0.0128 
0.0049 
0.0025 

0 . 0634 
0.3252 

0.0134 
0.0214 
O.Oo39 

0 . IS19 
0 . (2038 
0.0139 
0.0044 
0. C024 
0.0006 

0.0423 ' 

0.2775 

0.C765 

0.0026 
0.0235. . 

occurred on a day Room 201: High a i r  count  
m a t e r i a l  was in t roduced  i n t o  a drybox, 

Room 401: Room was 'dismonteled,  con'taminnted 
hoods moved. All Bersonnel wo're r e s p i r a t o r s .  

Room 406: A c o n t m i n a t e d  drybox was s t r i p p e d  
of p a i n t .  l e r s o n n e l  wore r e s p i r a t o r s .  

Room 413: Xffor t s  were made ' to  r e l a t e  t h e  h o t  
a i r  counts to.worlc eo ing  on in t h e  room. Iiow- 
ev5r, over t o l e rance  air counts began t o  show 
up on days when there was no a c t i v i t y  what ever  . 

i n  t he  room. I n v e s t i g a t i o n  of t h e  complete . 

a r e a  d i sc losed  contamination i n  the  a t t i c  above 
t ne  ram, leaks i n  the main exhaust duc t .on  the 
roof, arid a contaminated roof. There' i s  a possi-  
bility of  c r o s s  contamination from the a t t i c ,  and 
work .is being done t o  caulk o f f  a l l  openings be- 
tween the a t t i c  and room. A l l  duc ts  i n  the room 
are being taped  and pa in t ed  t o  e l imina te  a l l  
chance of t h e i r  leaking. 

Room 501: The high count  could n o t  be explained,  
although opera t ion  of a sand blaster i n  *he room 
w a s  .suspected, 
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Room 513: One h'igh..c.ount was due t o  unpacking 
, and decontaminating .pteces ,  The o the r  w a s  due 

t o  1oad ing .a  new die i n  t h e  room., n o t  .ln the 
drybox. , 

Laundrg: The high afr coun t s  corresponded with . 

high r e j e c t i o n s  o f  DP 3as.t p r o t e c t i v e  clothing. ,  
t hus  i n d i c a t i n g  poloniun contamination, T e s t s  
have been made f o r  t h e  p a s t  t w o  weeks ' t o  d e f i n i t e l y '  
s p o t  t h e  source of  contaminat ion,  bu t  no conclusi ,ve 
r e s u l t s  have y e t  been found, 

. .  

' .  Nose Swipe Tests: Results of Nose Suipe 'Counts  
. from DP West and Laundry.Personne1: . 

DP West Laundry 
Number Swipes taken 98 2 470  

. .  I,!ixnber over to le rance(50/50)  1 . 0 
. I I ighest  Ind iv idua l .Average  . 18 . .  , 3 

Xighest S ingle  Count ' 133/156 ;,22 

' S m a r g  of Over Tolerance Nose Swipes: . 

1, Unive r s i ty .o f  C a l i f .  - Operator could n o t  
g i v e  reason. 
. .  

Eand Counts: piand' Contamination of personnel  ' 

h a v i n g  Bldg. fl and Laundry as recorded on . 

hand count ca rds : .  

Nuinber ' of Counts. recorded  

E i g h e s t  s i n g l e  average 73 , '180 50 
E i g h e s t  s i n g l e  count  r eco rded  no0 1000 500 . 

U n i v e r s i t y  of c a l i f .  - Zia Laundry 

1839 . 1941 .  2097 . 

. Number over . tolerance'  5 . 10 2 ' .  

h:onitorinp: Product Containers :  All m a t e r i a l  s en t  
t o  process  was monitored, No de tec t ab le  alpha . 

contamination. was found, All beta-qamma readings 
were. moderate. ( m a x i m u m  13 n r /h r .  /3,Y a t  c o n t a c t ) ,  

7 2  percen t  o f  t'';J" c o n t a i n e r s  received from de- 
contamination were below tolerance.  "l"hese were 
sent t o  t he  v a u l t  f o r  s to rage .  , 

Rejec ted  ' 'X" c o n t a i n e r s  were not worked t h i s  nonth. 

All samples t r a n s f e r r e d  out of D? West were moni- 
t o r e d  and were below to l e rance .  

Contaminated Accldenta: One contaminated -acc ident  
occurred,  A b o t t l e  c o n t a i n i n g  a c t i v e  ' s o l u t i o n  . 
broke i n  t r a n s i t ,  .and leaked through the  wooden 
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c o n t a h e r  'onto the  f l o o r .  Tne s p i l l .  was c l eaned  . 
UP 9 exposure of personnel  keg t  a t  a minizum, 
A procedure f o r  assuring; metal  t r a n s f e r  con ta ine r s  
for a l l  a c t i v e  m a t e r i a l  has been put  i n t o  effect .  

h e r  ic.ium Laboratory - 
General: Roo31 301 is  now beir,g scrubbed i n  an 
at tempt  t o  clean up the f l o o r .  As this worl: i s  
not  f i n i s h e d  no r e b o r t  ort the success or the 
a t tem7t  can be made a t  t h i s  t i n e .  .The Courlfing 
room a d d i t i o n  i s  now fn use by Lab-4 ?ersonnel. 
One of t h e s e  rooms is  now be3ng f i t t e d  f o r  I11 
ins t ruments  a r d  a l s o  f o r  s e r v i c i n 5  thsse  instruments.  

Sllrface Yonitorinq: Hoor? 307 w a s  rnoriitored 15 
t i n e s  this month. 73  spots having R count of 
500 c/m or  over were found. 
decontaminated. The "cold" a r e a  o f  Lab-4 w a s  
checked once t h i s  month. ??o .ho t  spo t s  were 
found. 

Reta-Gatma Surveg: Room'  307 has been checked , 

a c t e r  f o r  Be ta . .  and gamxa r a d i a t i o n .  !.!.o over- to le r -  
ance r a d i a t i o n  w a s  observed. A l l  m t e r i a l  which.  
m i g h t  g i v e .  off too  much r a d i a t i o n  ' i s  sh ie lded  and 
kept i n  dryboxes. 

' A i r  Flow i n t o  Koods: All hoods and dry-boxes are 
checked d a i l y  t o  determine i f  proper amount of 
a i r  i s  flowing i n t o  t h e m .  No drop i n  a i r - f low ' 

w a s  observed t h i s  'month. 

A l l  spo t s  have been 

. d a i l y  wi th  t h e  Victoreen Survey met.er and'Zeus 

J 

Land Con&: 419 h a n d ' c o u n t s  were taken this 
month. The h i g h e s t  s i n g l e  c.ount was 50 c/m, 

. Kose Counts: 82 nose swipes were taken th i s  

. Air-borne Contaniination Tes ts :  22 t e s t s  were 

Eonth. Tlie h i g h e s t  s i n g l e  c'ount was 8 c/m, . 

run t h i s  month i n  room 307. 'Diere were no over 
t o l e rance  r e s u l t s :  
-0002, the average c/m/L last month: .OOO?. 

?lie average  c/m/L t h i s  sonth :  

Highest  s i n g l e  c o u t  t h i s  nonth: ,0027 
l i ighest  s i n g l e  count l a s t  month: :0007 . .  

9 Dosimetr : A 1 1  l a b  personnel  are wearing fi 
&d wrist lets .  P e n c i l  chambers a r e  a s o  

. worn when the re  i s  p o s s i b l e  exposure t o  Se ta  and 
ere were no over exposures 
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. 2C Monitoring i n  
DP B a s t  Area 

. Pi l t i ngs rud ,  
. Marchand, Lopez, 
3 t anh ope ,Mas c a renas  

No, of Location'  T e s t s  

5203 10 

Instrumentat ion:  Pee Wee, Zeus, Victoreen 
Survey Keter and L & W Electroscope have beon 
used th i s  month. A Cutie P i e  i s  now being ca l i -  
b r a t e d  f o r  use l a t e r  on. The hand-counter i n  
room 307 i s  out  of  o rde r ,  as w e l l  as the Sweepee. 
The F i l t e r  daper Counter which was scheduled f o r  
Lab-4 w a s  made a v a i l a b l e  t o  another  group. Another 
counter  has been ordered. 

Waste Treatment Lab 

Surface  Monitoring: "his l a b  has been checked 
ten. t imes this nonth wi th  t h e  Pee-Wee. 110 s p o t s  
of 500 crn o r  over were ' fouad. 

Kand Counts: 560 hand counts  were taken. FIighest 
s i n g l e  count w a s  1000 c/n. 
t o l e rance  coimts. 

There were 5 over: 

IJose Counts: 78 nose counts  were t a k e n  t h i s  
mor,th. D i e  h i g h e s t  s i n g l e  count was.  10 c/m.  

Air-borne Contamination Tests :  2 1  tes t s  were r u n  
t h i s  month. "liere were no over to le rance  t e s t s .  
The highest  s i n g l e  c o u n t ,  t h i s  month: 
"lie h i g h e s t  s i n g l e  count  last Konth: 

.0018 c/m/L 

.0006 c/m/L 
The average count th i s  month: . .0005 c/m/L 

.om1 c/m/L The average count l a s t  month: 

Surface Monitorinq: 'There were 614 r o o m  noni%ored 
dur ing  the rnonth w i . t h  a t o t a l  of 3540 p o s i t i o n s  
checkid. 
ranging -from 25,000 t o  i n f i n i t y  ( o v e r  2 n i l l i o n ) .  
F i f t y  of these  p o s i t i o n s  were not  c leaned .on  the 
day observed. I t  was necessa ry  t o  c l o s e  9 rooms. 
3u i ld ings  51 and 54 were monitored per iodica l ly .  
No contamination was found i n  Building 54, although ' 

f l o o r s  and o t h e r  par ts  of bu i ld ing  51 showed some 
contamination. This was cleaned immediately. 
Shipment con ta ine r s  were monitored 2 times during 
the month. I!o contarnination was found. 

O f  t hese  p o s i t i o n s ,  171  cave readings  

Air-borne Alpha Contamination T e s t s :  A i r  contami- ' 

n a t i o n  da ta  rathered dur ing  the month is as. fo l lows:  

I 
No. of  over 
Toleracce Counts  
Feb. - Jan . - - 

0 . 015 0.004 0.029 0. 0 
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Location 

5204 
5205 
5206 

. 5208 
5210 
5211 

' 5212 
52 13 
52 14 

. 5227 
5230 
Stack #1 
Stack #2 
Air Duct. 

Wo. of over. 

10 
1 0  
12  
22 
2.2 
12 
22 
10 
10 
1 2  
12 ' 

22 . 
22 
22 

0 
0 .  . 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 

' 1  
. o  
0 
1 
0 .  
0 
0 
0 
0 
0 '  
0 " 
0 
0 
9 

0.272 
0.023 
0.125 

-:+lo 172 
0.283 

0.034 
0.007 
0.021 
0.103 

0.069 
0.044 
0.012 
0.007 
0.050 
0.010 
0.020 
0.037 
0.382 

0 007 

0.151 
0.028 
0.024 
0.233 
0.039 
0.036 
0.016 
0.017 
0.038 
0.072 
0,042 
0.091 
0.104 
0.887 

+* The high count i n  5208 cannot d e f i n i t e l y  be exp1bfrr;ed. However a 
l a r g e  anount of material was being recovered  i n  t h i s  room a t  t h e  t i m e .  
A subsequent u r i n e  analysis od t h i s  chemis t  gave a reading 1007 c/m per 
24 hours. The chemist  was immediately taken o f f  t he  job u n t l l  h e r  
ur'ine assays  l e v e l e d ' o f f  a t  between 30 and 4 0  c/m per 24 hours. 

The average a i r -borne  contamination o f  ou t  going 
, ' ,  air  is a s  fol lows:  

February Janua ry .  
. .  3 h a u s t  Ducts , 0,382 0,887 

Stacks  ' 0.029 0,098 

Nose Swipe Teats: There were 279 node counts  
taken during the month, There were none over 
t o l e r a n c e , ' ,  

, 

Hand Counts: There were 1179 hand counts recorded . 

during the  month ~ 5 t h  an average contamination 
count  o f  2500 c/n. "here  was 1 over to l e rance  
(50,000 c/m), r e s u l t i n g  from normal operat ions.  
The h ighes t  s i n g l e  count  vas 500,000 c/m. 

Contaminated Accidents: 'There were no contaminated 
acc iden t s  during the month. 

General: A per iod ic  check of shoes l eav ing  Building 
51 showed some contamination. This seems t o  be 
caused b geop le  n o t  us ing  a s p e c i a l  shoe i n  con- 

corroctbd.  

There were 848 pieces 'of glas3ware decontaminated 
dur ing  the month, of  t hese  803 were found under 
atolerance (1500 c /m)  a f t e r  t h ree  washings, The 

taminat d d 'a reas .  "his s i t u a t i o n  has been nea r ly  
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rest  were disposed of by b u r i a l  i n  t h e  con- 
taminated dump. 

2D.  Sago Canyon ' Dosimetr : The average d a i l y  exp'osure f o r  men 
. Chemistry d t  Bayo w a s  0.06R. 110 one exceeded 

Laboratory 0.IR to l e rance  o r  the 0.2R f o r  sho t  day, The 

. %eyer,  V i v i a n .  ceived on shot  dag. The proposed t o l e r h c e j o f  
, 

h i g h e s t  d a i l r  exposure wag 0.1952 which .was r e -  

0.32 p e r  week was exceeded 5 times. 

l e r sonne l :  Four cases  of body contamination were '; 

found i n  t h e  d a i l y  personnel .  monitoring, Two 
of these  were on the hands, one on the  wrist 
:and one on t h e  face.  
on the r i g h t  f o r e f i n g e r  (measured with a v i c to reen ) .  
' R i i s  could n o t  be rer2oved by.washing. I n  7 days 
i t  was down t o  0.7 ~ r /hr ,  

Generalt  'The background i n  the  monitoring room 
averaged 0.07 m r h r  with the h i g h e s t .  background 
being 1.5 mr/hr. 

The h i g h e s t  was 20 m r / h r  

. .  
3 A .  Instrument Sec t ion  

Jenkins 

Car l  s on, Abbot t 

Eberline,Lanham A breakdown of  maintenance work done. i n  each 

hfaintenance 
a r e a :  - 
Tech A r e a :  . 

Instrument C a l i b r a t e d  . Repaired 

Chicago Rand Counter aou t ine  ' 14 , 

Pee Wee Routine . .15 
Zeuto 4 4 
POPPY . Rou+,ine 
F i l t e r  Queen ' 0  
Victoreen ?.!ode1 263-A 1 " 1 
Cut3 e .  Pie 

Filter queen 

DP \Vest: 

Instrument ' 

Chicago- Hand Counter 
F i l t e r  Queen 

h!odel 117 Alpha :. . . '  . . 

Vic to reen  h5odel 263-A 
Zeuto 

. Appr i l l  . .  N o .  1-1 0 . 

' Pee Wee 

Counter 

unc\J4s3\+ .e. 'B 
. .  

1 . ; I  
, I  '. 

~a ,'.I ; : b ;  .'.' - b < 
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Hul l  

.< _ .  Beall 

' Routine 
Routine 

Pee Wee. 
POPE? 

Neutron Counter Routine 
N o s ' e  Counter Routine 
F i l  t.er ?taper Counter Rout i n  e 

F i l t e r  .Queen. 0 .  

Probe Maintenance and F a b r i c a t i o n  

Probe - New Repaired 

4x6 Flat  Probe 2 36 
8 

4 1  
CHC Probes 0 
Penci l  Probes 11 

- 

2 
5 
3 
2 '  
1 
.3 

To t a l  
L__ 

38 
8 

' 52 

A geiger chanber waa r e b u i l t  t o . b e  used as a 
p r o p o r t i o n a l  gas. chamber for t h e  chemical 
e f f i c  1 enc y group , 

A 2 w i r e  methane' chanber w i t h  a 2 inch sample 
h o l d e r  was ass'ernbled. 

3B, . Ins t rument '  
' Sect ion  'Re- 

search end. . 

Development. 

Rexroth 

1. 'The design work is almost complete on a new 
fast neut ron  f i s s i o n  chamber. This chamber i s  
similar t o  those previous ly  used with some major 
improvements. The chamber proper  w i l l  be made 
o f  glass w l t h  the eal$ibct& plati6a'sffver p l a t e d  
to the glasa. The sample p l a t e  w i l l  be of braaa 
w i t h  a hole i n  the c e n t e r  t o  contain the m a t e r i a l  
t o  be bombarded. This ho le  w i l l  be covered on 
both s i d e s  by monitor f o i l s .  
the two monitor f o i l s  w i l l  be c l o s e  t o g e t h e r  and 
should see the same flux. The chamber plates 
w i l l  be so or i en ted  a s  t o  see the m a x i m u m  flux 
from the source. Construct ion o f  t h i s  chamber 
w i l l  beg in  within t h e  next  week. 

In t h i s  nannsr  

Rexroth, Bratton 2. During t h e ' l a s t  s o n t h  t w o  of the b e t a  pro- 

f o r  some time were put  i n  u s e  by the e f f i c i e n c y  
group (2-2) t o  determine fission y i e l d s ,  Pro- 
j e c t  b u i l t .  s c a l e r s  were first t r i e d  with these 
counters and the best r e s u l t s  t h a t  could be ob- 
t a ined  were counts i n  the o r d e r  of.  10,000 counts 
per minu te .wi th  a coincidence l o s s  of 5%. The 
r e p r o d u c i b i l i t y  wag n o t  w i t h i n  s t a t i s t i c s .  Three 

. .  p o r t i o n a l  counters  t h a t  have been under t e s t  
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of t h e s e  s c a l e r s  were r e b u i l t . c h a n g i n g  the  . , 

trigzer c i r c u i t  t o  a .  f a s t e r  more r e l i a b l e  
one, addin? t w o  more s c a l e r  p a i r s  (making 
the ins t ruments  s c a l e  of 256) and making new panels 

- to.make the  instruments  more func t iona l .  With 
these  major changes, t he  s c a l e r s  u s e d  w i t h  t he  
b e t a  g ropor t iona l  coun te r s  a r e  capable  o f  count- 
i ng  a s  high as 50,000 counts  per  E i n u t e  w i t h  a 
co inc idence  l o s s  of 5% and with good reproducibi-  
l i t y .  This eq!iiprr.ent can be used t o  o b t a i n  a s  
many a s  6 h a l f  1ltVes:i f ron  a beta.  erxi t ter .  

Rexroth,A?pri l l  3. The 9 i l o t  model of t he  recording c'ount r a t e  
instrixxent i s  progressing very  well. Completion 
of t h i s  u n i t  i s  expected ir! a week o r  two. dx- 
t e n s i v e  t e s t s  w i l l  then he  rnnde on the instrument.  . 

Deal 

Bul l  

4.  Addi t iona l  t e s t s  were made on the tube chamber ' . . 

e l e c t r o s t a t i c  p r e c i p i t a t o r  sample tube. These 
t e s t s  i n d i c a t e  s a t i s f a c t o r y  chamber opera t ion ,  bu t  
f u r t h e r  comparisons w i t h  chemical a n a l y s i a  w i l l  
be necessary  t o  .make a. coniplete check on t h e  
chamber. 

f o r  d i r e c t l y  measurfng the contamination on an  . .  

. .  

5 .  Equipment was s e t  up a t  Bayo t o  measure l a r g e  
q u a n t i t i e s  of Radio-Lanthanum. Tests  showed t h a t  
a neutron counter  could  be used t o  count  thgegpoto- 
produced - in  beryl l ium .from t h e  Lanthanirm gamma. rons 
The r e s u l t s  obtained were q u a l i t a t i v e ,  

. 

A second instrument has been b u i l t  t o  g ive  q u a n t i t a -  
t i v e  r e s u l t s .  This equipment has been t e s t e d  i n  
the l a b o r a t o r y  with r e s u l t s  t h a t  i n d i c a t e  the 
ins t rumen t  may g i v e  the  d e s i r e d  r e s u l t s .  

6. The design o f  one type o f  d i s t r i b u t e d  pulse  
. ampl i f i e r  i s  n e a r l y  complete and i t  i s  expected 
t h a t  an ampl i f i e r  w i l l  be ready f o r  t es t  some-. 

. time nex t  nonth. P r e l h i n a r  experiments.  i n d i c a t e  

I t  is planned t h a t  t h e  f i r s t  ampl i f i e r  w i l l  use 
5 cascaded s t ages  each employing 4 type 6kK5 tubers. 
It is hoped t h a t  t h i s  arrangement w i l l  g ive  very 
s t a b l e '  ga in  and LYat,neaflypinde~,esle2~t.. .:. bKchanges 
i n  tube  c h a r a c t e r i s t i c s .  

' 

t h a t  a resolvinE time of 0.2 5 S s e c .  may be obtained. 

. 

Carlson 7. The gevelopment of c o n t r o l  apparatus  f o r  a 
s o l u t i o n  sampling t u r n  t a b l e  has  been s t a r t e d .  
The t u r n  t a b l e  w i l l  c a r r y  20,100.c.c.  graduated 

_ _  , .. _-..:. . . - - .  _,: , " . . .  ' I  __-. 
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3. The t a b l e ' u i l l  be turned t o  put' the ' 

A pump w i l l  be turned on and turned.' off. T'.:., ... .', 

' when t h e  s o l u t i o n  i n  the cy l inde r . ' ha s  reached . . : .  . 
. a prede termined .  l e V e l . .  

second c y l i n d e r  under t h e  d r a h  tube, etc.  . . . . .  

u n t i l  a l l  c y l i n d e r s  have been used. 

f o r  p a r t  of th'e c o n t r o l  i s  being i n v e s t i g a t e d  : " . .  

but the f i n a l  des ign  w i l l  depend upon f u r t h e r .  . .  ,: ,< 

. , - _  . :  
. . . .  

The p o s s i b i l i t y  o f  using photo e l e c t r i c  equipnent : '.. 

i n v e s t i g a t i o n  of  bo th  mechanical and e l e c t r o n l o  :: '..: . .  .'I"- 
devices . 
8. a u i p m e n t  i a . b e i n g  set up t o  compare vario . .  

. . .  _ .  
. . . .  . .  

air metering devices .  m h  equipment w i l l  be , u s e d . .  . .  . .  
' t o  s e l e c t  devices  f o r  use in a i r 'mon i to r ing .  . . .  . . .  

. .  . . . . . . .  . . .  9. Test ing equipment w a s - s e t  up t o  de$ermine the ' .  
' counting c h a r a c t e r i s t i c s  of . a t r  type propor t iona l  ~ 

alpha chambers.. Comparison t e s t s  were made on.., . . . . .  

' similar s i z e  but w i t h  s t r a i g h t  sides. The experI=.:.:. 

c h a r a c t e r i s t i c s  as t h e  penc i l  probe and an effec,tiv:e:: 
width of nearly 50$ grea ter .  

10. An automatio,  recording b a t t e r y  tester .was' . 
s e t  up t o  make l i f e  tes ts  on var ious  b a t t e r i e s  -. . . . . . .  
used i n  p o r t a b l e  instruments  under cond i t ions  
s imulat ing normal use. Tests  of 22Q v o l t  minat.w.e..,':..; 
"B" b a t t s E i e s  i n d i c a t e  a u s e f u l  l i f e  of 2 5  t o  30, : :.! 
hours at a l oad  of .6 milliampere. , .. 

11. A h o t  wire an'emomoter was. con.atructed,  and .< .+:i 
t e s t e d  as a p o s s i b l e  means of measuring'air :flor'': 
a t  low v e l o c i t i e s .  With the experimental  inskru-': . . .  

ment a v o l o c i t y  of f i v e  . f ee t  per second will:.pro-. .:. :..:I 
dues f u l l  s c a l e  d e f l e c t i o n  of a one-milliampere. . . . . . .  . . . . . . . . .  
meter, and greater s e n s i t i v i t y . c a n  be ach ieved .  . . . . .  
by using .a longer  w i r e  and higher voltage. . . .  Suah".' 
a device might .be u s e d ' e f f e c t i v e l y  i n  measuring.::.. 
'flow i n  a i r  samplinn procease's. since there ..Ts.;..:. ':' 

penc i l  probes and a i r  experimental  probe. of . . . .  

mental probe has e s s e n t i a l l y .  t h e  same'counting, :. . .  ..... . 

. .  
. .  

. .  . .  

. . . .  . .  
. . . .  

no back-pressure produced 

. . ; . . _ .  , 

. < .  

by t h e  measurlng,'devi:ce,,. . .  _ .  . j 
. . .  
. . .  ..: .. 

' : ..:,: :. : 

.. ' 

. .  . .  '.: '  ,:.. 

. '. . ": . . .  
. .  _ . _ -  : . . . .  
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JOB ARD PEMNlJEL ' 

lA'; Specia l  Problems 
Health Chemistry' 

schrup 

Pu' . .  Po 
YieU NO, wdcc  uc/cc 

1 N. D. N. D. 
2 N.D. N.D. 
3 N.D. ' H.D. 

' r ,  N.D. N.D.  
5 ' N . D .  N.D. 
6 .  N.D. ' N.D. 

pROGZE5S 

Health Chemistry Problem No. 1 - Analysis of Los Alamos 
Drinkim Water Suppl.v f o r  Toxic Materials. 

Yater samples fran the  (hade h'ells nunbers 1 thru '  6 
were received from t h e  Sanitation Department, and were 
assayed f o r  radioactive contamination (Po, F'u, U, beta- 
gamm emitters). 
mitted t o  CXR-1 for spectrocheniical analysis and for 
f luorine.  Results were as follows: 

Samples were also prepared and sub- 

U p, d F Pb, Heavy Metals, 
9 per w t .  of ash pl7l/cc p d c c  E 

N. 0. N O D .  1 0.001-0.0l$ 
Id. D. N. D. 2 0.001-0. ol$ 

M.D. 0 o.m1-0.ol$ 
11. D. 1 0 . 001-0.0 r; 
N.D. 3 0 . 00 l-O.Ol$ 
M.D. 3 0.Ool-G.OL~ 

:-' ld, Analysis masked by presence of organic ktter,  re-run b e i x  mde. 

Health C h k s t r y  Problem No, 2-2unt i ta t ive  P h d i o -  .-. 
Analysis. of F i l t e r  Queen Paper far Determination of 
Absorption. 

No wark done. 

Health Ckeaistr.v Problem Eo. 3-Amlysis f o r  Air-Ebrne 
Contamination Tests i n  Uranium Areas. 

Two alwr5num sampling tubes frw precipi ta tor  tests i n  
R.! Building were analyzed fo r  uraniun by t n o  d i f f e ren t  
methods. .The c o l o r h e t r i c  method gave hi.zher results . 

t h a n  the  fluorimetric mthod. 

Color - - Tube Fluor . 
" 1 544 plP 978 p&" 

2 .  h36 700 

Ikiscellaneous. , 

Four samples submitfed by the DP Viest Monitoring 
Sect ion were. anabed  ' for plutonium. 

. .  

. .  
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MOUF (;a.;i7,12 X!ONWTX REPGRT - H, P. Schulte - Acting Group Leader - January 20, 1949 

U. (continued) . Sample Description 

.1B. Eealth Physics 

P,hodes 

Drip pan fluid . 1260 c/m/L 
A i r  washing fluid #I N.D. 
Air washing f l u i d  i?? ' 20 C / d L  
Sand fYmi sand b l a s t e r  0.3 C / d @  

Fhoto7.raphic D o s i m e t r y  ' 

During the month 220 East i in  type K fih packets were 
processed and 14 W o n t  packets were processed, . . 
servicing 220 f i l m  badges and wristletsi 
results were reported for both December, 1948 and 
January, 1949 . 
Personnel .No, S a d .  R/week R/week (O.LR/'day) 

Ekposure 

1.iaX. Avg. Cver Tol. 
- 

Tech Area 77 0.035 0.W 0 
5i,gna Bldg. 157 0.215 O.Ol4 .  ' 0  
DF !Yest 362. . 0.040 C.003 ' 0  
iir is  t lets 134 0.m 0.012 0. 

. .  
Planted : 

. .  
0 Tech Area ' lo' 1.200 0.200. 

0.om 0.021 .Sigma X d g .  20 
DP ;'lest 16 2.350 0.&45 1-- 

01.J 

~la.nks (rack) 21 .(incl.- 0.004 . - 
4 w r i s t l e t s )  

1. 
%h"vrhich a person could secure>0 .1  R.  'in 8 hours. 
Personnel are never in'tfie, vaui t  more ttxm a pkriod of 
several hours per day. 

One DP Xest vaulk. badge readirq indicates a f l u x  , 

. . 

1C. Special Problem Project .Authorization Cm-12-15 . 
Cox, Kennedy 

' 

bJork done on t h i s  project  t o  date was covered in a 
propess  repor t  January 12, 1949. 

Pro jec t  Authorization C!.!RE-Z. 
a D e c o n w t i o n  Agent. " 

"The U:ie of -- :steam as 

KO work t h i s  month. 

cox, Carcia, ' . . Decontanination Roam -501 -D Bldz. 
J h i n e z  

Ye0 i t e m  wi'th an estimated purchase value of $17,930 
were decont,admted to the l e v e l  at \*:hid1 they could be 
' p t  back i n t o  use. 

. .  
. :  . . .  

. .. . , _, 
1 .. ., . 

' J  

' :'a. ~ 
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JOB A N 2  PERSONNEL 

2A. Xonitoring in 
Tech Area 

Drevland, Euerick, 
Ceofr'riori, 3Iilfoni 
kiontoya, . Ibran:o, 
Pmero . 

. .  

PRDtXESS 

Health Pzsses: 156 people, including QJR laboratory 
personnel, were s e n t  on Special Realth Tests between 
the dates of December 20, 1948 and January 18, 1949. ' 

?here were, 7 above tolerance counts r e p r t e b .  "he 
pers'ons hsvinc: hi$. counts were re-scheduled for . .  

. another t e s t .  . .  

Surkce  kior.itorinrT: Dlri.iig t h i s  month, room were 
noi?itored.in buildkigs; 9, 0-3, 5i.g-a, 'PJ s t q ~ ,  v, 
X and E. 
tlie .i 'att, S'ictmeen Survey .. nieters rind the .L G X .  
Electroscope. 

t! 9uilci i~1,y am1 Rdaa D-301 require ir.onitoring w i t h  a 
Pee Yce ~ n d  a Zeus, s ince  t h e  r s . te r iz l s  handled in 
these places a re  alpha and beta-zmz!! emitters. Very . 

l i t t l e  a l p b  conLluination has been found, but  t h e  
beta-gama emitting contaminates have been found in 
the sinks and hoods. I n  most cases, the  beta-- 
contcvninates havc: been found t o  be i n  low concentrations. 

. D u r i n g  the month of January a t o t a l  of 1153 rooms' were 
nonitored in 3 3uilding w i t h :  a n  average per day 'of 88 
rooms monitored. During1 t h i s  period U,579 positions 
were checked, with a da i ly  average of 1327 positions 
checked. There. were hot .spots over 500 c/m lcceted 
and' r i rked f o r  'decontamination. 293 of these positions 
were found. t o  be above tolerance a f t e r  a 5 liour period. 

D u r a  the nonth of January a ta ta l  of 768 positions in 
20 rooms were monitored in Sigma Buildins. 
67 hot spots over 5,000 c/m Zoczted and marked t o  be 
deconkmhated. 
tolerance a f t e r  a 5 hour period. 
spots fm?d were inpre.~nated. ' 

Room U-20 is being monitored weekly. 
of Janmry 60 posit ions were checked. 
spot over 500 c/m located and marked t o  be rlecontami-nat- 
ed. No.positions w e r e  found t o  be above tolerance a f t e r  
a 5 hour.period. 

Instruments used were t.he Fee iiiee, the Zeus, 
, 

I 

. .  

. 

There,were 

5 positions were found t o  be above 
The r r a j 0 r i t y . d  hot 

h-ing the.month' 
%ere was 1 hot 

Uuririg t h e  month of Januzry, a t o t a l  or" 25 rooms were 
monitored in E and SuiLiings. &ring this period, 
76 positions were checked and 13 hot spots mer 500 c/m 
were located m d  inarked t o  be decontaminated. 2 posi- 
tions were found. t o  be above .tolerance a f t e r  a 5 hour 

. . .  period. . -  

U N  C L A S S  WEB. 
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a. (Continued) Air-Surne A l p h a  Contamination Tests: A i r  contarnixxition . 

tests were continued i n  3, S i p ,  and U bui ldh&s .  
cunprison.of the counts run in these buildings during 
Dececher and January is shovm below: 

A 
' 

22 
I2 
21 
22 

21 
22 
10 

22 , '  

4 '  
0. 
0 
CI 
3 
0 
6 - 

2 . G237 
o.cn32 
O.Cl6L 
G . e 113 
c.. C m  
0.0246 
0. c e 3  
C,. GO17 

0. '271 
0.fioOb 
0.0iAS 
0.0034 
0 023 6 
0. o u #  
C.. 0179 
G.OC1-7 

0.0252 
- c o c a  
0.0120 

:o:cXl39 
c. 9209 
c . K??4 . 

0 . 0303 ----- 

10 ' 

2 2 .  
22 
21 
21 
22.  . 

22 
22 
.21 
21 

' 0  
1' 
0 
'1 . ' 

c 
0 
'1 
0 
0 
0 

1 
1 
1 
1 
0 
2 
0 
1 
0 
c 

O.CO50 

c . 0020 
0.W45 
0.0013 
0.G051 
0.0105 
O.GO28 
0.0017 
@4001? 

c\.004i 
'0.0271 
o.ca54' 
G.OC3h 
.O. 0074 
0.0037 
0.0102' 
c.cl02. 
0.0222 
0.0019 
o.Gc21 

0,0322 
C. 077 1 

0.0354 
0. C@62 

0.1566 

0, m82 

0.0328 

20 
16 
21 

1120 22 0 G O.Olg6 G.0105 . 0.@062 

- 6 -  
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GROUP Cm-12 WINTHE R 

JOB AND m O " E L  

2A. ( c a n t h u d )  PROEABI% C A U s E 3  FOR €!IN4 A I R  CONTALIINATIOF!: 

F. S c m X e -  Acting Group Leader - Januapj 20, 1949 

URAIJIUM IADORA'IDRIEI;: 
L l o s A :  
of the  laboratory was done on t h i s  day. 
and full protective cloth- were worn. 

December 30 -2.0237'c/m/L -This above tolerance a i r  
count. is believe:-l to have been caused when a highly 
contaminated hood w a s  being cleaned in the  ad,johing 
roo=, L l O 7 . A .  

December 27 4.1648 c / d L  -A general cbanup 
Respirators 

. 

January 12 -0.353 c/r?/L -There is no loz i ca l  zxp3z.m- 
t i o n  for  t h i s  above t o l e r a m e  air cour,t. No work :vas 

' -done in  t h i s  roan on the above dzte. 

January 18 4.1085. c/r~/L -'here is no explanation.far . 
thts h i g h  a i r  carnt. 
carried out on t h i s .  date.  

Only normal orerations were 

D-w~: 
t i o n  for  t h i s  above tolcrancc a i r  .cOul?t. .4U work Y ~ S  
confined to drybaxes. 

Decesher 21 -cj.o;lo~ c//n/L -There is no .exy,hna- , . 

. . December 24 4.0377 c/m/L -?l;is above tolerance is 
believed t o  have been caused 5y mintensnce work being 
done on the l i g h t  f ixtures. .  Respirators and f u l l  p r w  
t s c t i v e .  clot 'hhe were. woxn by the craftsmen involved. 

Decerber 27 -0.05C6 c/m/L -P.ere is no explanation for 
tllis above tolerance cour,t,. 
c i r r i e d  out on th i s  day. . 

January I2 4.03.95 c/r?JI. -Several mr: batches were 'pre- 
F r e d  f o r  b u r n i q .  'i?;ese raj:s a r c  rich 1 3  f luoride and 
sone dust was probsb'lg stirreii up durin;: preparation, 
crrusirq t,!x 3i.r count to gc) up 3 ~ 2 h t ~ .  

F h n s  are beins mde to .run ?.!-me f i l t e r  queens in t k i s  
roan in o d e r  t o  determine the d i rec t  cause of a l l  these 
hi.,$ 2.k counts. 

Only n o m 1  operations were 

D-127: 
a s l i e h t  spill inside the drybax airlock. 
cleaned imiediateb. 
c l o t h i q  was  worn by the operators. 

January 12 -O.OU3 e/m/L -On t h i s  day ?.fi-:rc :;.as 
T h i s  was 

Eespirntors and full. protective 

t i ons  were carried out  on t h i s  day. 

- 6 -  
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L30liB: December 22 -0.G394 c/n/L -The drybax was . 
used on t h e  above date  for cut t ing  metal samples. One 
s i d e  of the bax was cleaned. 
far the  s l i g h t  count. 

L3U: ' January 7 -0.1565 c/n/L -1ntezsive work was 
done on t h i s  day. ' T l S s  required the air-locks t o  be 
opened several  t ines  durirg t h e  day. 
protective c l c t h h z  were worn bjr the operators. 

' 

. 

2 ~ .  (continued . 

This may possibly account 

Rerspirztcrs and 

sxwk ~ ~ 1 ~ ~ b % :  

Rooa 22: 
operations were run on t h i s  day. 
cause f o r  t h e  hig!.; a i r  couqt. 
that t h i s  operation be m d e  inside a hood. 

Decenber 27 '4.3209 c/m/L -"Im hot pres,s 
This cmld be one 

It i-as been suzsested 

Room 22E: Decarher 3 1  -2.5192 c/m/L -It i s  believed. 
tha t  this above to1e:rance a i r  count Wris cnuscd by the 
blowers backinE up when tumed off in.this roo:.!. 

Janiiary ll -0 .2ZO c/-r7/L -"here is no exphk3tio~r: fo r  
. t h i s  above tolerance air count. 

. Nose aWpe Tests: DuriAg the month of Jzr,utr,v, E95 
.. nose counts were recorded fo r  D Eluildin,: personnel. ' 

There was one abave tolerance count. 
were recorded for Sigm Suilding persomel during the 
month of J a m r y .  There were 5 above tolerance counts 

388 nosa counts ' , 

. .  

. recurded. 

Hand C o u i i t  Tests:. 

h a d  count averaze was L1.7 c/m. 

Contaminated Accidents: On January 5,  1543, an alcohol . . . 

vapor firc occurred ir! a drybox in morn L317: The f i r e  , 

knocked toeether, causing sparks t o  igni te  sane cheese- 
c loth which had been dampened with alcohol. TIe heated 

. a i r  expanded and burst  t!ie rieoprene ::l&e in the drybax. 
The fire was put out imx:.-ii;~tel,-~ w i t h  a 0 2  a t i n p i s h e r .  
A i r  t e s t s  were taken hked i3 te ly  a f t e r  the f i r e  and L!e 

ount inside the room was 1.450 c/m/.L.. Tests were also u~~C~!,$slnEg de i n  the hallway and the count was found t o  be about 
twice tolerance. - T h e  a i r  contamination dropjxd down t o  
n o m 1  after a 45 minute period. 
and there ;vas no'spread of contanination. The broken 

have been schedGled'for h e i l t h  passes and a complete ' 
report or. t h i s  , f i r e  will be submitted as soon as the 
r e su l t s  of the health passes a r e  received. . 

r)urifi,< tIie.month of Jsnuar::, 4796 
' kind counts were recode::. ' h e  highest i sd iv i iua l  

, 

. s t a r t ed  when two l i v e  electrodes were accidentrilly ' 

. 

. , 

. '  The roon was conitored 

, .glove vias replaced immediately. 90th of the operators . 

. 

. . I  i :  

- 7 '- 



503 AND PEXGNKEL PEOGRE3.3 

2A.' (continued) --- Seneral: 
during su lphwic  ac id  fuming operations, 
these tests a r e  availcrbie i n  our office.  

Special: a i r  counts were taken i n  Room C.1088 
Pesult's of 

k new air flow meter l-as been received by this office.  
The a i r  f l a w  of a l l  filter queens i n  Lech iwoa has bsen 
c he cice d . n 

ihcticm;=.e badzes of persomiel 1eaviLn.g D Buildin:: were 
' rnonitwed t h i s  month. R e r e  was no contar!dr&tion f0ur.d. 

Decon'kmimtim of 2 o o m  5, S i ; l 7 ~ . 3 u i l d i ~  t - ~ s  been 
corqleted. K e w  Liborstor;. fixti.u-es are nrrw being 
i r . S t a l l e d .  

A general  survey of L) h i l d i n z  halltrays is  being done 
every Friday. 
desks, chairs ,  and book cases. 

3one ccritimimtion has been fcund on t h e .  

The highly contaminztec! hood i n  r m  9-107X waa dis- 
mantled and destroyed by b u r y j q  in t h e  c o n t d n a t s d  
disposa l  dump. A Rocbel l  Tester and 2 S m a l l  press were 
saved and an atteri.?t w i l l  be .-de t o  deconLz,dnate, them. 
A l l '  other items h i d e  the hood was destroyed. 

"tie shoes of t>.e Feraomel  leaving D &ild i i i  were 
monitored twice this month. A small amount of contanha- 
t ion was found but  generally the con+amination found 
w a s  between 50 and 200 c/m. 
t i l i s  'month. 
for maintenance work a d  f o r  property disposal. 

The contaminated t rash  and property d i s p o s a l  oFeratiotu 
were carr ied out vlithout rdshap durin:  t he  &tire nonth. 

KO shoes were corJlscated 
X large m.mt of equipmerit xas monitored 

. 

23. Xoriitorjqz j;n 3urface blonitorinq: A total of ,174 r0o.m was nonitared 
DP :/est AT'ea . duri!;  the nonth giving c"l daily avernze of! 8 r.oOms. X . 

total of 306 c a x t s  between 5,000 c /~n  and 20,000 c/n was 
Chavez, I ;medy, found, and there were 171s counts .over 20,000 c/m. 

r ' ractically a l l  of these spots  were cleaned up w i t h i n  a e r t i n e z ,  5., 
a r t  iriez , ' J .  , 5 hour period. 
brzaro Zoseph, probes and 3". x 6" rrobes wre the j.:rinciFlc instruments 
Valdez, '.Ixxiervoort, used, sup!:Ic!iic:ited by t!:r? leuto,  I'oppy, Victorem and 
!Jkil Boron l i nd  i.kutron Cou!iters. 

.. 
' 7 ,  - 

.I Pee ;lee portable meters w i t h  pencil  

Alpha Ah73oZe Contmi.wt,ion: Counts for DP Xest 
" .  w e r e  as follows: 

I '  
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JOB AND Pmsor.E;L PRo(;REss 

. 2 ~ .  (continued, Over Tolerance Counts: 

Room 201: 
a i r  lock. Respirators w e r e  worn. 

' Rom 313: 

IIkh test due t o  cleaning and decontaminating 

. .  
On both days the f.loors were scraped and the 

trenches cleaned preparatory, t o  painting.- .Respirators 
were worn. 

fiom 406: 
t i on  r e s u l t  was found, maintenance work in the room , 

made it necessary t o  have t h e  outside'doors open f o r  a 
considerable time. The air circulatin,q s;rsten! i n  the 

Othe'r ivoric in the r o o m  con- 
s i s t e d  of nak- t ransfers  into and out of a highly 
contaminated cubicle. 

On the day t h e  mer tolerance air contamina- 

. 

. r o o m  was thus.disrupted. 

. , . . . -. . . . , . .  . . .. 
. . . .  

Room 408: One could not be 'explained. No work w a s  
done i n  the roan. 
normal operation - possibly due t o  sampling. 

The second occurred on a day of 

Room 413: 
Contaminated dust on pipes was released i n t o  the room. 
The secorxi occurred on a day of norm1 operation, and 
could not be accounted for. The other two occurred on 
.Thursday, and were t racable  t o  rn9ving material  frCm t h e  
roon. 

One high c o w t  was t racable  t o  a repa i r  job. 
- 
. 

Respirators were worn during t h e  t ransfer .  

Eom 501: 
c e i l h g .  TI':e plas te r  had been paicted sevorzl tines, 
but contaniretion was doubtless wider t h e  paint. The 
sand blaster i? the  room was suspected as a source i n  
two of the  cases, although close checkin5 and assay of 
the  sand failed. t o  show mre than a t race of c o n t m h -  
tion. 
accounted for. 

h e  w a s  traced t o  cut t ing a hole through the 

The last a d  highest.ccrunt could not be positivelg 

.kunc!ry Sorting R m r :  Six of the h izh  air t e s t s  were 
traced t o  c l o r s d  f i l ters .in the  sort- room hood. 
The f i l t e rs  were replaced and the r a t e  cf air flow. , 

increased. 
when the rcJection r a t e  of DP East clothing was greater 

. .  

The hi$! a i r  counts a l l 'occur red  on days 

ttim 2s. 

I f  the contamination is polonium, t h e  tolerance of 
0.750 c/m/L was not exceeded in, any case. 
s tud ies  or' the sorting technique have been started in a n  
e f fo r t  t o  elirriinate the condition. 

lIowever, 

. .  

. .  

: ., 

- 10- 
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JOB AND PEXWf!NEL 

, 2B. (continued) 

?- I 
i 

I 

Mcee Swipe Tests: .Survey of Nose Swipe Counts frm 
DP "lest' and Iaundry Personnel: 

Number Swipes taken 958 b16 . : \  

Number Over Tolerance 
(SO/SO> . 7 1. ' 
Righest Individual average 313 7 
Highest Single Count 3@5/2285 56/50. 

Summry of Over Tolerance Nose Swipes: 

1. Z i a  -Decontamhatar 2Ol+/266. Could not give exact, 
Cause. The m n  scrubbed dam contaminated surl'aces. . 
The air i n  h i s  work area was not Over .tolerance on t h e ,  . 

day of the  occurrence. 

2. Laundry worker 56/50. i7as cleaning up sorting room, 
but not wearing respirator .  
over tolerance for t h e  e n t i r e  work day. 
excessive d u s t  was ra ised during clean up. 

3. Two -ClmLists 19S/75; 34/77. Xere cleaning out 
contaminated hood, wearing respirators.  
resp i ra tors  occasionally t o  talk -should have worn them 
more steadily. 

4. 
inside hood. ;;ore respirator.  llie man has a very thin 
sharp face, possibly poorly f i t t i n g  r e s p i r a t a  was 
rksyonsible. 

5. Operator l3O/m -Cleaned and decontaminated a i r  
locks. Xore respirator.  Fressure equipment is available 
i f  requested. 

A i r  i n  the m o m  was not 
P o s s i b l y  

They removed 

Operator 155/276 -Vas work- with head partially 

He should check carefully for t i g h t  f i t .  

6. Two operators 9b7/&22; 2285/3605. Men were exchang- 

l y  ca l led  f o r  pressure equipent .  It was not requested. 

Fami Counts: Hand contamination of personnel leaving 
Bug. d l  and kunc?ry as recorded on hand cowit cards: 

eqc ipxn t  in a contaminated hood. This job definite- 

Univ. of Calif. a kundry 

Number of counts recorded 1937 1748 16U 
Number mer tolerance 3 '  4 0 
Highest singlo average u, 23 0 
H i g h e s t  s ing lecount  recorded 1200 l.C€Xl 0 

11- 
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. 2B.. (continued) Monitoring of Product Containers: A l l  material  s e n t  t o  
process was monitored. 
tolerance. 
decontamination were below tolerance. These were sent . 

t o  the vaul t  f o r  storage. Clean up of rejected I I i P  con- 
ta iners  vas sa t i s fac tory  in 57$ of those, checked. 

A l l  containers were below 
83 percent of "SP containers received from 

' 

Ehders 

..w 1. .' , 

A l l  s m p l ~ s  trarlsferred out of DP 3es t  were monitored. 
All these were below tolerance. 

Contaminated Accidents : No conkuninated accidents were 
recorded during t h e  mcnth. 

her ic ium Laboratory 

General: Room 319 is nearing completion. Hoods and 
work tab le  have been instal led.  This roan w i l l  be 
worked as a "hot" lab when it is ready for use. 

bur! 301 has been scrubbed down and cleared of main- 
tenance equipent .  
several  smaller rooms and wher, canpleted w i l l  become 

. 
This room is t o  be subdivided into 

part of LllB4. 
The counting room addition t o  Building 3 will be ready 
for  use next week. 
.one of these rooms. 

H I  equipment is scheduled t o  occupy 

Roan 307 st i l l  has several  "hot" spots on t h e  floor,. but 
t h e s e  are. i n  the process of being decontaminated. 
Glacial  Acetic Acid has been used t o  decontaminate these 
spots  and though it does discolor  &he t i l e  somewhat ,  it 

. is very effective.  

Surface Monitor*: Rocm 307 was monitored with the . 

. Pee-Xce 19 times this month. 
of over 500 c/m were found. 
Up or  are in process of being cleaned up. 

Beta-Camma ' Survey: Roan 307 was monitored da i ly  with 
t h e  Victoreen Skrvey Meter. 
(mer 1 2 . 5  m/hr.) was found. 

l44 spots having a count 
All hot spots are  cleaned 

No over tolerance radiation 

A i r  flow i n t o  Hoods: The air flow through the f i l ters 
in t h e  dry-boxes and hoods was checked several  times 
each week and thus far there is suf f ic ien t  flow of air. 
As soon as a drop in f h r a t e ,  is observed the f i l t e r s  
are changed. 

Hand Counte: 374 hand counts were bken. There were 
none over tolerance counts,. The 
was Loo C/& 



-e 
i *' 
kJ 

8 . .  ..-' .. 
- 1  . , 

..<I 

2 ~ .  (continued N o s e  Counts: 88 nose can t s  were taken. The .highest 
single caunt was 10 C/& 

Airborne Contamination Tests: 18 tests were run t h i s  
. . month. There were no over tolerance results. 

Average c/m/L t h i s  month: .OOO1 
Average c/m/L last nonth: .CY305 
Highest s a l e  count last month: 
Highest s-le count t h i s  month: 

Dosimetry: ' A l l  Lib personnel have been wearing f i l m  
,badges and wristlets. 
an i l ux i lh ry  rad ia t ion  check. 
exposures t h i s  month. 

.0055 

.COO6 
I 

Pencil  chmbers are also worn as 
There were no over 

T .. 

Instrumentation:. Pee-Yee, Zeuto, Sweepee and Victoreen , 

Survey Meter were in use t h i s  month. Of these instru- 
ments,. the Zeus, Sweepee and t h e  hand-counters in room 
307 and 306 a r e  now out of order.. 
counter is scheduled t o  be assembled 17hen t h e  mom in 
counting building is available. 

The f i l t e r  paper. 

iYaste Treatcent Iab 

Surface Nonitorinn: ' This lab w a s  mnitored 13 times 
d w m  the past  month. 
i n  one of t h e  sinks. ,It was h e d h t e l y  cleaned up. 

Hand Counts: 430 hand counts w e r e  taken. The highest. 
s ing le  count.was 50 c/m. 

One spot of 500 c/m was found 

Nose Counts: lll nose counts were taken. '&e highest 
single  count was 10 c/m. 

Airborne Contamination Test: 22 tests were run t h i s  
month. The average c L for last month w a s  .OW8 

The average c$$L f o r  this month was .0001 
Highest s a l e  caunt ' for  last month .0085 
Highest single count fo r  t h i s  month ,0006 

, General: This lab has been in very good condition. The ' 
personnel w e a r  smocks and rubber gloves while working 
and unless t h e . l a b  becones "hotter" there should be no 
need for other protective clothing. 
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JOB AND FFSOI'EL pR.CG= UNCLASl'jFjED 
2C. Monitoring in ' .  Surface k n i t o r i n ? :  There were 608 roans monitored . 

save readings Over tolerance. 
106 were cleaned'on the  day observed. 
average recorded a t  DI' East. 

DP East Area durinz t h e  month. Of the  3553 positions checked, 122 

krclland, bpez ,  
Stanhope, Mascarenas 

Of these 122 positions, 

The average over tolerance 
"his is the best 

Filt ingsrud 

110. or 
Tests 

13 
13 
13 ' , .  
lo 
23 
lo 
lo 
23 ' 

13 
x3 
10 
lo 
23 
23 
23 

reading was 570,600 c/m, and i t  wa3 necessary t o  close 
5 rooms. Suild-i.qG;s 51 and 54 were monitored periodically 
and shaved no contamination. S h i p e n t  containers were 
monitored 3 times during the  month. Sl izht  amounts of . 

contamination rariging from 50 t o  250 c/m were .found on 
two of the containers. . 

Airborne Alpha Contadhation: Air coritmination data  
gsthered dim- the  month are as follo;.rs: 

I 

l!o. of over 
Tolerance C o u n t s  J a m a r r  Hioh AveraEe c/m/L 

Jan ' , % c ,  Jan. ' Dec, -3ir- A 
0. 
1 '  ' 

0 
0 
1 
0 
0 
0 .  
0 
0 
0 
0 - - 
- 

0 
0 .  
0 
0 
0 
0. 
0 
0 
0 
1 
0 
c: - - - 

0.116 
1, u5* 
0. l30 
0.046 
1. EF 
0. 173 
0.212 
0.059 
0.080. 
0.198 
0.385 
'0.111, 
0.469 
0.540 
4.400 

I 

0.029 . 

C. 151 
0.028 
c.oa 
0 . 233 

' 0.039 
. 0.036 
0.C16 
0.017 
0.038 
0.072 
0. 042 
.0.091 
9.104 
0.M7 ' 

0.016 
0.025 
3.026 
0.022 ' 

0,116. . 
0.012 
0.006 
0.022 
0.078 
0.108 
0.007 
0.00.7 . 
0.053 
0.062 . 

0.377 

* 
c/m per 24 hours. 
recovery solutions fran one hood t o  another. 
which wds lost. 

The high count in 5204 occurred while a chemist was repairhi; highly contaminat-. 
. e d  p la t in5  apparatus in a hood. A subsequent urine analysis gzve a reading of 34 

The .hQh  count in 5208 probably resulted frorn the t ransfer  of 
The chemist submitted a urine sample 

A second urine sample has.been submitted. 

Ness Swipe Tests: T?:ere were 287 nose counts taken 
'during the Konth. There oms one over tolerance recorded 
at 1088 c/m. This .occurred t h e  day of the  high a i r  
count i n  room 5208. 

Hand Counts: 
the month. 

. resu l t ing  fran noma1 operations. 
count was ll0,OOO c/m and t h e  highest s ingle  average 
was 10,600 c/m, 

There were 993 hand counts recorded during 
There were 4 over tolerance (50,OOO c/m>, 

The highest single 
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(continued) 

Day0 Canyon 
Chemistry kbora to ry  

Vivian, LIeyer 

Instrument Section 

Eberline, bnhm 

kinterlance 

Appri l l  

Cas.lson, Abbott 

PROQLTSSS 

Contaminated Accidents: 
accidents during t he  month, 

General; A periodic check of shoes leaving &ildhg 51 
showed no contimination. 
ware decontaminated dcring the  month, of these €?4$ were 
found unde: tolerance (1500 c/m) after three washings. 
.The rest were disposed of by burial in t h e  contaminated 

There were no contaminated 

. 

There were 982 pieces of gkss- 

dump. 

Surface Contami.mtion: 
kbora to ry  was monitcred d a i l y  f o r  bek-gmm ac t iv i ty .  
Instruments used were t h e  Z m s ,  h t i e  Fie, '  and 
Vic toreen. 

Dosimetry: 
readings during t h i s  period. ' The average exposure per 
person was 0.065 2. (per week). 

Dura? t h e  month t h e  Bay0 Canyon 

There were no over tolerance clo3hetcr 

I 

A breakdown oZ maintenance work done i n  each area: 

Tech Area: 

Instrument 

Chicazo Hand Counter 
Pee i:ee . 

Zeuto 
ZeUS 
Victoreen W e 1  263-A 
Cutie F i e  

DP Xest and kundry: 

Ins trunent 

Chicago Hand Counter 
POPPY 
Pee 5;'- 
Victareen !!del 2634 
Zeuto 

No . 
Ca liborated 

Rout h e  
Routine 
Routine 
2 
1 .  
4 

Mom 
Calibrated 

Routine 
Routine 
R o u t h e  
1 
Routine 

c. 
No , 
Repaired 

l l '  
ll 
. 2  
2 
. 1  
4 

i!o . 
Fapaired 

3 

1 .  
1 

. .  
> 

3? 5 

- 1.5 - 
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Bea U. 

DP .East: 

Ins t rument - Celibz5ted ?&paired 
. No. 110 , 

Fi l t e r  Paper Counter Routine 2 
Fee Routine 3 

Eout :.lie 5 
5 

Hand Zaunter 
POPPY . Eout ine  

1"robe Maintenaxe and Fabricat ion 

Pencil  Probes 4 : 
,4 x 6 flat Probes 
CHC Probes ' 5  ' 

r -  1.c s!.~. 0'::. The probe was deskgned t o  give a window area 

a 
I 

A two v&t:? f,ht probe vas b u i l t  w i t h  a window area af 

Inrs enough for rapid mor.itoring and a t  t h e .  sme .time 
t o  be small and l i z h t .  
e l lectr ical  features were chosen f o r  m x h m  counting. ' 

efficiency. 

T1.e wire spacing and other 

' A geiyer  chanber vias rebui l t  t o  be used as a proportional 
. gas c k m i e r  far the ckwsca l  eff ic iency ~ O U p a  . 

. Ahchine Shop: 

Fabricated the following: 

1, 
of ba t te r ies .  

An alumirnu;l bax f o r  a iaeter t o  check the condition 

2. 

3 a  

Instnunent Section 
Eesearch and Developnent 

larkin ' 1. 

Five zldrnun panels.. 

h F l e  holder. 
. .  

Two Fee ;':ee meters were constructed, tes ted and put 
. .  in service. . 

. .  
2. A probe sinikr t o  t h e  Fresent pencil  probe was 

. b u i l t  and tested. This probe was designed t o  incorporate 
mecPaniccJ. features that h i l l  make. ccnstruction of the  
probe simpler. I n  addit ion t h e  windm area was increased 
without increasing t h e  probe dimensions. 
t o s t s  indicate the countin(: efficiency will be the mane 
as t h e  preser;t pencil  probes. 

h e h i n a r y  

. .  
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39. (continued 1 3. Studies and some t i leoret ical  design work was done 
Hull on the dis t r ibuted amplifier. York w i l l  be started on 

an experimental nodel i n  the near  future. 

. I f u l l ,  Carlson 4. Two more'induction heaters will be completed and . 
Docunentary .reports are ' re leased t o  CURcll t h i s  week. 

be* prepared on,, these instnments .  

. .  . 5. ;i'ork has'been s t a r t e d  with C1&ll t o  develoF a . 

technique for  determink!! the corxentration of 
plutonium in water sclut lons by counting the alpha 
par t ic les  that k z v e  tbe solut ion and enter  a probe 
placed abuve it. 
r e h t i o n  between counts/minute and plutonium concentra- 
t i o n  t o  be nearly l i nea r  fn iL  1 rr!g/liter t o  ux) r F d l i t 5 r .  
Exy,cr.iraental resu l t s  seen t o  show t h a t  t h i s  range can 
be materLdl;. extended. 

Prel+.inary experknests indicate the 

. 

i 
I 

3 ... 

ikxroth, Deal 

The equipmnt used i n  the,se first experb-ents consists . .  
of one of the new type Fee Fiee meters, two t s e s  of 
s l i g h t l y  zcdif ied alpi-ia probes arld s p e c i d  probe holders 
with a built-in solut ion tank. 
Frobes are designed t o  r a k e  both the distance from the  

.probe t o  the surface of t h e  so lu t ion  and the effect ive .' 
'area of the  probes independently controlled variables. 
The solut ion t a n l c  is provided w i t h  an inlet and out le t  
so that a coritinuous flow of l iqu id  can be checked. For 
t h i s  il Pee 3ee neter with a .special heavy duty bat tery 
pack was provided. 

6. 
of these have beer, pct h service. 
t o  have a hisb range of tkree rd l l i on  couits per minute. 
In  addition a n  extra  panel. was b u i l t  t o  be used a s . a  

The probe holders ar.d 

1 
. 

EiGht Fee !Vee ~ z e t e r s  Were bu i l t  a t  DP West and f ive  
One yas corwerted 

'spare in servicbig. 

7. A four channel cathode foU.ovrer ,was built . t o  
conduct tests on various models of scalers. These' tests 
were rude t o  s e l e c t ' t h e  most dependaSle models of the 

made by h c l e a r  Instrunent and Chemical Corporation were 
the  best  of those tes ted f o r  use i n  counting 17,COO 
counts per nirmte or  higher. , 

, ' various scalers.  It was found t h a t  models 163 and 155 

8. T e s t s  are still being ,%?de on t h e  metkine f l m  beta 
proportional counters. . The r e su l t s  remain very consis- 
tant. 
ing before a s tab le  count rate is  reached. ?his t ino '  
is about 20 minutes before a reproducibil i ty of I.$ is 
reached. X new c h b e r  w i t h  a th in  whdovt w a s  t r i ed . .  
(with good resu l t s )  and eliminates the' flush- t i m e  

The only d i f f i c u l t y  seems t o  be a Long gas flush- 

a .  . . ... ... 
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3B. (continued) because the chanber is not opened t o  air. A list was 

Some of these include de le t ion  of the 
made of desirable  modifications t o  t h i s  instrument 
(nucleometer). 
count r a t e  c i r cu i t ;  addition of a seal ing c i r cu i t ,  re- 
setable  regis ter ,  resetable  timer and mny other small 
features. In t h e  near future  it is hoped t o  obtain t h i s  
instrument w i t h  t h e  modSicatZons outlined comerck l ly .  

9. 
radi-chemical e f f ic iency  e;roup by t h i s  sect ion has 
been very sat isfactory.  Accuracies of the order of one 

, per cent have been obtained in the past.' It is contem- 
' plated that accuracies i n  the order of 0.1 percent w i l l  

be needed. 
. aut  where inaccuracies exist. Prel iminny invest igat ion.  

indicates tha t  a number of thirGs (m~- be causing the . ' 

voltage, exact c h b e r  symetry,  and possibly t h e  
neutron flux entering both chambers is not  the same. An . 

investigation of these subjects w i l l  be done t o  deter- 
mine how much t h e  accuracy CBR be increased. 

The f i s s ion  counting instrumentztion furnished the 
. 

This  e q u i p e n t  is being checked over t o  find 

discrepancy. Sone of these i tens  a r e  the chamber . .  

' " 

.. Rexroth,, Appril l  . 10. The h d i c a t i n g  and recording count r a t e  imtrument 
is progressing very w e l l .  The d e s i g  is nearing corn- . 

ponents that .are canplete. 
t-vo two stage inverse feedback amplifier elements. These 
are similar t o  amplifiers that have been designed before 
and have proven very satisfactory.  The trigger c i r cu i t s  
have been designed t o  give a very constant output f o r  
varying input pulses and the- indicat ing c i r c u i t  has been 
designed wi th  hish s tab i l i ty  h mind. A chamber regulat- 
ed voltaee supply w i t h  a ringe fian 500-3m vol t s  is : 
being incorporated. Life t e s t s  a re  being run on t h i s '  . 

sup,rily t o  insure its depmdabillty. I n  other instlu- . ' 

nents t h i s  supply tias jeen one of t he ' g rea t e s t  fa i lures .  . 
In the near future  a p i l o t  model -will be comtructed of i 
. this instmnent  and s teps  w i l l .  ?x made t o  have t h i s  
unit b u i l t  c m e r c i d l , y .  

plet ion w i t h  a bread board layout of all o f ' t h e  con+ . .  

The amplifier consists of 

. 

. . . .  

I 
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C M 8 - 1 2  PHOGRZSS IISPOiIT 

20 November - 20 December 1949 

(H. F. Schul te  - Acting Group Leader) 

1 A .  Spec ia l  Problems Health ChemZstry Troblem 20. 1 
Analysis o f  Los Alamos 

Mater ia l s .  
Yealth Chemistry Drinking Water S u m i y  f o r  Toxic 

Schnap Water samples: from the mountain 
sources , which cont r ibu te  approxj. - 
mately one t h i r d  of Los Alar?.os' 
water supply, were submitted by 
the S a n i t a t i o n  Department (L!r. John 
N e a e l l )  and were analyzed f o r  rsdio-  
a c t i v e  contaminants ,  (Po ,  Pu, U and 
any beta-gamma emitters). .  Samples 
were a l s o  prepared f o r  spec t ro-  
chemical and f1uorin.e ana lys i s ,  and 
submitted t o  CMR-1. 

. .  Following a r e  t h e  r e s u l t s :  
Pb, Heavy 

pu Po U Beta-Gamma F bIetals, $ p e r  
. ,  

. . .  

Water Source pc/cc water pc/cc jmn/cc p / c c  . ppm wt. o f  ash . .  
I 

P a j a r i t o  ' . N.D. NOD. N . D .  N . D . .  1 0.001-0.01 
Armstead Springa 4 . 5 ~ 1 0 ' ~ *  XmD. 1i.D. , N.D. 1 0.001-0.01 
Guaje 3 . 6 ~ 1 0 ' ~ %  N . D .  N.D. ' N.D. 1 0.001-0..01 
Los A l a m o s  Dam N . D .  N.D. X.D. K.D. ' .  ' , 1  0.001-0.01 
'flater Canyon w . D . N . D .  LD. N.D. 0 0,001-0.01 
American Sprincs  N. D. 1f.D. N.D. X.D. . 0 o.qo1-0.01 

9 Another sample w a s  obtained from Guaje f o r  a recheck and no - plutonium w a s  found. Armstead Springs i s  inaccess ib l e  . a t  p resent  . 

b u t  w i l l -  be rechecked a s  soon as possible .  

Health Chemistry Froblem NO. 2 - 
Quant i ta t ive  Radio-Analysis of F i l t e r  
Queen Paper f o r  Determination o f  Ab- 
s o r u t i  on . 
N o  work done. u N c t .A s S'I F I E D 
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18. Health physics 
' Rhodes . 

, - .  

. I C 0  Specia l  Problems 

Cox, Garcia, 
, Kennedy 

. . . .  

. .' i. . . .  
Health Chemistry P r o b 3 ~ .  BO, 3 ''0 ;:!: 

Tests in Uranium Areas* 

':.- 

Analysis  fo r  A i r  Contamination... '. . : .  . . . .  .: .......... . .  

Eleven' s m a l l  c i r c u l a r .  f i l t e r  papers":  . . .  . ' . ,  

. . . .  : .. . . .  . . .  
: -  . .  . .  

. . , .:. 
. 

used t o  t e s t  ,air  contaminatinn . . in ' TU': . .+: .' 

Building .were digested,  and samples. .:: 
were prepared f o r  'fluorometric analy-. ?"'. 
sis f o r  uranium.,. The . .  analyses  'were:. ' .  

made by CUR-1 . . . .  

. . .  
' ..' 

. .  . .  . . _  
. . , a .  : ... .. 

PhotoRraphic Dosimetry 

During . the month 477 a s  tman Type. IC: . . .  : .  
. f i lms  were devsloped, 207 ..fllma we.- .... :.:,; 
read  on the Weston Densit-eter. '  Nohe.  ' i  
of t h e  r e s u l t s  were reported due t o '  , ,I. :, .,( 

. _.:. ._ . . .  

was. t r i e d  on a bate  
taminatad .hand tool 
contanination. , Fol 
perlo'd of .  exposure 

r i n s e d  and dried.. 
. .  . . .  
. '. 

. _  . . .  
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Cox, Kennedy 

Cox, Garcia, 
Jirninez 
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2k. Monitoring i n  
Tech Area 

Drevland, , i h e r i o k ,  
Geoffrion, Naranjo, 
h!ontoya, Milford, 
iiome r o 

. I.. 
- I .  

..ti ..: 

i 

PXOGRESS 

IJsing' the above process i n  the de- 
contamination tank, 335 hand t oo l s  
having an estimated value of $500.90 
were decontaminated e f f e c t i v e l y ,  Cor-' 
' rosdon and p i t t i n g  of t h e  t o o l s  by the 
a c i d  was n o t  severe. The est imated 
c o s t  of  the above .operation, including 
1 3 b O r ,  m a t e r i a l s  and space ' u t i l i z a t i o n , . .  ' 

was less than $lOO,OO, 

Pro jec t  Authorization CMH-12-15 - 
Decontamination S tudies  of cons t ruc-  
t i o n  Mate r i a l s ,  

A summary of a l l  work done t o  d a t e  on 
th i s  p r o j e c t  W i l l  be found i n  a sep- 
a r a t e  repor t . '  

De c on t amin a t i on of Zqui pmen t 
. .  

During ' t he  month 435 i t e m s  having an . , 

es t imated  purchase value of $4;000 . ' , "  . 

were decontaminated. t o  l .evels a t  which 
they cou ld  be re turned  t o  use, 32 

r e l e  as8 d , 

Health Passes: 136 people, inciuding mR l a b o r a t o r y  personnel, were sen t  
on S p e c i a l  Health Tests between . the 
d a t e s  of' November 20,. 1948 and Decem- 
ber 19, 1048. The re-ports on a l l  t e s t s  
showed ur ine  concent ra t ions  below p'er- ' 

m i s s i b l e  levels, 

X-Bomb were a l s o  decontamlnated and. . .  

Sur face  Nonitorinq: During t h i s  month,. 
rooms. were monitored i n  bu i ld ings :  D, 
D-3, Sigma, TU Shop, U, hI and H, In- 
'stmunents used were, the Pee Wee; the  
Zeus, t h e  Watt,, Victorcen s u r v e y  Meters 
and the L & W Electroscope, 

H Building, and Room D-301 r e q u i r e  
monitor ing w i t h  a Pee Wee and a Zeus, 
s ince  ' tts mate r i a l s  handled i n  these 

.. . 

. .  



a 

JOB. AND .PSRSONN ZL 

2A. (Continued) 

0 -  

. .  

" 
I 

UNCLASSI Fl ED 
- 5 -  

PliOGRESS 

p laces  a r e  a lpha  and' beta- :qmri  
e m i t t e r s .  Very l i t t l e  alpha. contami- 
na t ion  has been found, bxt the beta- 
.-. ramma emi t t i ng  contaminates have been 
found i n  the s i n k s  and hoods,. In  moat 
cases ,  the beta-gamma Contaminates 
have been found t o  be i n  low conc.entx-a- 
t i ons .  

During the  nonth of December .a t o t a l  of  
1597 rooms wcpe monitored i n  D 3u;ilding 
with an average per day of  8 4  rooms 
monitored. DurLng t h i s  period, 26,441 
p o s i t i o n s  were checked, with a d a i l y  

' average of 1392 pos i t i ons  checked.. 
m e r e  were 1081 h o t  s p o t s  over 500 c /m . . 

loca3ed and marked f o r  decontamination. 
397 p o s i t i o n s  were found t o  be 'above 
to l e rance  after. a '5 hour period. ' 

During the  month of December a t o t a l  ' 

of 2398 p o s i t i o n s  i n  57 rooms were 
monitored i n  Si,gma Buildinga There 
were 205 h o t  spo t s  over 5,000 c/m 
loca ted  and marked t o  be decontaminated. . 

16 p o s i t i o n s  were bund to be above t o l -  
erance a f t e r  a 5 h o w  period. The ma- 
j o r i t y  of  hot, spots  founi! were imprez- 
natsd.  

Room TJ-20 is being monitored weekly. 
LJurinF t h e  nonth of December 180 posi- 
tions were checked. There were 6 h o t  
s p o t s  over  500c/m loca ted  and marked 
t o  be decontaminated. No pos i t ions  
were found . to  be above tolerance a f t e r  
a 5 hour  period. 

Durins the  month o f  December, a t o t a l  
of ' 84  rooms were mondtored i n  H and Id 
Buildings. During this  period 660 
p o s i t i o n s  were checked and 30 hot 3Sots 
over 500 c/m were located and marked t o  

. .  be decontaminated. No pos i t ions  were 
found t o  he above tolerance a f t e r  a 5 
hour period. 

8 . .  

. .  
. .  

a :  . .  : .  
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2A. (Continued) Air-Borne Alpha Contamination Tests :  
-tion t e s t s  were continued 
i n  D, Sigma, and U Buildings. A com- 
parison of  t h e  counts run i n  these  
bui ldings durin!: November and December 
is shown below: 

URRNIUhi L A B O R A T O 3 I S  IN D BUILDIHG . .  

No. of over December H i R h  
No. of 'Tolerance Counts Average c/m/L 

rJov . - Dee , - c/m/L Location Tests . D ~ c .  - NOVO 

D-108A 19 4 5 0 . 1198 0.0252 
D-111 ' 19 0 0 . 0.0015 0.0002 
D-112 , 19 0 : 1 0 . 0292 0.0120 
D-113 19 ' 0 1 . .  0.0111 .0.0039 

D-116 19 .O 0 0.0246 0.0094. 
-115 19 3 3 0.0473 0.0209 

3-127 ' 19 6 0' 0,0682 . 0,0303 

D-107 . 19 
D-134 19 
D-149 19 
D-304B 18 
D-316 18 
D-317 19 
D-311 19 
D-129 19 

PLUTONIUM L A B O R A T O R I S S  IN D BUILDING 

1 
1 
1 
1 
0 
2 
0 
1 

5 
1 
0 
0 
0 
4 
0 
1 

0 4304 

0.0362 
0.0384 
0.0149. 
0.0636 
0.0183 . 

0.3988 

0.0555 
0.0271 
0.0054' 
0.0034 
0.0074 
0.@037 
0.0102 
0.0102 
.o 0222 

S I GM A BV I LD I IJG 

Sigma 22 18 3 0 0.6969 OmC893 
. 0.. 3112 O.OS04 
0.6225. ' 0.0471 

Sigma 22B 18 1 0 
Sigma.226 18 1 .O 

U BUILDING 

u- 20 ' 3.8 0 0 0 . 0193 0.0062 

0.0994 
0.3005 
0 . 0014 
0.0049 . 

0.024S' . 

0.0130 
0.0182 

0.0210 
0 . 0068 
0.0011 
0.0054 
0.0012 
0 .01€30 
0.0023 
0.0040 

0.0447 
0.0316 
0 . @263 

0.0004 

I 
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PROGRESS 

D-108R: 
-normal opera t ions  were c a r r i e d  
out on t h i s  day. This c o n s i s t s  o f  
burning hiqhly contaminated rags In 
the furnaces.  

November 23 - 0.0747 c/m/L - 

December 6 - 0.0677 c/m/L - A general  
cleanup of t h e  labora tory  was done on 
t h i s  day. A l l  personnel concerned 
wore f 'ull  p r o t e c t i v e  c lo th ing  and 
r e s p i r a t o r s .  

December 14 - 0.1198 c/m/L - This. 
above to le rance  a i r  count i s  bel ieved 
t o  have been caused by maintenance 
work on a h igh ly  contaminated furnace. , 

F u l l  p r o t e c t i v e  c lo th ing  and r e s p i r a -  ' 

t o r s  were worn by the  craftsmen in-  ' 

volved. 

December 16 - 0.0997 c/m/L '- ' h e re '  i.s 
no known explana t ion  f o r  this  high . a i r  
count. Only noma1  operat ions were, 
c a r r i e d  out on t h i s  day. 

D-115:  
T h i s a b o v e  to l e rance  a i r  count was 

November 29 .- 0.0393 c/m/L =' 

probably caused when a spec ia l  batch . 
of  h igh ly  contaminated rap,s was made 
UP f o r  burning. These rap;s were prob- 
ab ly  not  wet down s u f f i c i e n t l y  and as 
a r e s u l t ,  some dus t  was s t i r r e d  up. 

December 1 4  - 0.0473 c/n/L - This above 
to le rance  a i r  count i s  believed t o  have 
been caused by maintenance work on a 
h ighly  contaminated dry  box. Respira- 
tors and f u l l  p r o t e c t i v e  c lo th ing  were 
worn by the craftsmen. 

December 17 -, 0.0424 c/m/L - . S e v e r a l  
res idue cans were brought i n t o  the 
l abo ra to ry  on t h i s  day'. som of these 
cans were quite dus ty  
have had some. uranium 

and may poss ib ly  
oxide on top. 
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PROGRESS 

The cans with b lack  dust were moni- , .  

to red  and found t o  have very high 
counts. This d u s t  could have been 
spread i n  moving t he  cans. 

D-127: 
=above to le rance  a iF count i s  
bel ieved t o  have been caused when 
t r a n s f e r r i n E  'some h ipSly  contaminated 
rags  from t h e . d r y  box t o  a container .  

Kovember 23 - 0.0438 c/m/L - 

~ 

. .  

November 26 - 0.0682 c/m/L - The . 
opera tors  were wiping out s e v e r a l  con- ' 

t a i n e r s  i n s i d e  t h e . d r g  box a i r  lock. 
' h e  a i r  lock  had t o  be opened s e v e r a l  
times during t h i s  .operation and dus t  ' 

. f r o m  the highly contaminated rags 
. used w a s  probably spread. . 

November 29 - 0.0453 c/m/L. - ' In tensive '  . .  

work w a s  done i n  this l abora tory  on 
t h i s  day. This and poor a i r  c i r cu la - .  . 
t i o n  may account fo r  t h i s  above t o l e r -  
ance a i r  count. , 

. December 1 - 0.0378 c/m/L - Some highly  
contaminated r ags  were being used in -  
s i d e  t h e  dry box a i r  lock.' . The air. 
lock  i s ' o p e n e d  s e v e r a l  times during 

r 

t h i s  operation. .u* 

December 9 - 0.0427 c/m/L - ' h e  h%khly 
c 'ontkmhited dry'bbx. Ln t h i s  ' l abora tory  
was cleaned m t . o n  . t h i s  .day..-. R e s p i r a t o r s .  
and'.full . p r o t e c t i x e  .dothi.ng w e r e .  worn 
by the .  opera tors ,  

December 10 - 0.0360 c/m/L - The opera- 
t o r s  were t r m s f e r r i n g  some highly  con- 
taminated rags from the  a i r  lock of 

was probably spread during this t r a n s -  
fer. , The procedure.  f o r  t r a n s f e r r i n g  
these rags has been revised.  The rags 
are now .wet down ins ide  the a i r  l ock  
and t r a n s f e r r e d  t o  a con ta ine r  i n s i d e  
the dry box. 

. .. 

the dry box t o  a container .  Some dust 

:. . . . .. 
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2A. (Continued) The :lqaintenac e group 'has ..been. .infffodd 
. about the 'poor a i r  e l r c u l a t l o n :  In:, . ' 

. . .  t h i s  room.. . . .  

' D-107: November 23 =, 0,4304 c'/m/L 0 

-routine work and m a t e r t a l  trans- 
f e r  was. done on thls day, 

D-134 : 
-above. tolerance.  air co,unt I s  b.e- 

.::,operators ... .- were boring h6le.s. on some . . 

- ' .  ' h o t  copu'er blocks 'in 'the :furnace ,houa- . 
. ing. Respirqtors .  ,and."Rtll . .proteotive . . . . .  .:. , ., . .  ' 

November 22 e::. 0..:0555. c/m/L -- 
, 

. lgeved t o  have been 'c.aused when the. .... 

. . .  ,-. .+ . .  ..... 2 -. . . .  . .  . . .  . . .  . . . . . . . . .  
. . .  . . . . . . . . . .  . . . .  . .  . .  c3o th ing  w.ere . .' .worn.. ..., :. . 

. .  
. .  

. .  
: % '. . 

. *  . ' 

. . . .  
. .  

. .  
. .  

D0'317 : .November 26:'. = '0.. 0989. o/m/L '= ' 

. . . .  ..'..., . .  ... '+probably .&used w h ~ ~ , p o l i  ahirig e t e r a l .  
. .  . . Thisabove to1eranc.e. a i r  '%i..mt':'wap- 

. ..:;,spec 1rnens'"which' wed..  badly oxi,dized. 

. during this operation., . ' . .  

Transfers  probably s e t  ' f ree a s m a l l '  
quan t i ty  of oxide. Respirators  and 
f u l l  p ro t ec t ive  .c lothing were worn 

December 1 - 0.0636 c/m/L - Several  
dry box gloves were found t o  have de- 
veloped leaks.  A l l  these gloves have 
been . replaced,  

. .  . .  

I 
. 

.. .... 
.e .C 

:. .- D-129: . November 30 ='.0.3988 c/m/L - 
=highly cont,aminated .dry box was.. '. 
cleaned out  on , this.  datp. Respirators  
and nll p-rotec t ive .  clo'lhing . _  were. . .  worn' 

. 

. .  . during cleaning.  
I 
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. -_ 
known, . only: normai-'operati.ons were 

. carr ied 'aut  on t h i s  day. , 

. .  
December 1 - 0.2137. c/m/L - One .casting 
waa pu l l ed  a. l i t t l e  h o t  .on t h i s .  day. ~ 

. This could have been a poss ib l e  cause. 

December , 2  . -  0,2645 c/m/L 
.tolerand&.-. air ..o o u t  'could have been 
caused by dust coming out..of the vent 
system i n  the, adjo in lng  ro"j . 22E.. 

. .  . .  
. . . . .  . .  

This.: above . 

. .  

. .  . . . . . . . . . .  
. .  . .  . .  .. ,' 

. . . . .  . . .  ..,... . . . .  
. '  ' Si m a  22-E: December 2 - 'a.$n5 c/m& " . . 

h & t  before t h i s  date., .smoke'.' 
o r  dust was no t i ced  coming baek cm$ o f .  .. 

' ' the vent  system when the 'blower was . 

caused t h i s  .and w h a t .  a f fect  l t . . m i g h t ,  
. turned ' o f f  a t  the  end' of the 'day. What 

. .  - .  ... .. '. . . . . . . .  .have .... had is not kn0.m. . . _  

. .  

Nose Swipe Tests: During the month of 
December, 1401 nose counts  were re- 
corded f o r  D bu i ld ing  personnel. The 
avera  e of the nose counts taken was 
3.5 c7m. There w e r e  six above to le r -  
ance counts.  

414 nose c'ounts w e r e  recorded f o r ,  . 

S i e a  Building personnel :during the 
month of December. There were 4 above 
to l e rance  counts  recorded. 

Hand Count Tests: ,During the month o f ,  
bcember  4813 hand counts were recorded. 
The h i g h e s t  i nd iv idua l  hand count ,aver- 
agq was 20.5 c/m. ... 

. . .  . . .  
. . .  

. . .  . . .  . . .  . .  . .  . . .  . .  . .  . . .  . .  . . .  - .  . . .  
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. ' t h i s  room w a s  a l s o  found t o  be h igh ly  
contani$nated. This i s  t o  be dismantled ' 

f l o o r  i n  t h i s  room s t i l l  r ema in . to  be 
'pa in ted .  This room w i l l  b e  taken o v e r .  . 

. and 'hauled t o  t h e  dump. The wal ls  and. 

by GFOUP CMR-2. 

. "lie shoes of. the  p e r s o k e l  leavinE D , 

. -. Building were non i to red . tw ice  this 
month.' 'A s m a l l  amoimt of contamination . 

was found, bu t  gene ra l ly  the contami- 
na t ion  found was between 50 and 200. c/m. 
140 shoes were conf i sca ted  t h i s  month. 

A l a r g e  amount of  equipment w q  moni- 
t o red  for maintenance work, f o r  
proper ty  d isposa l .  The' contaminate'd , 

t r a s h  and p rope r ty  d i sposa l  opera t ions  
. were c a r r i e d  out without mishap during 

the e n t i r e  month. 

. . .  
. . . .  

Chavez., Kennedy, 
Martinez, Be, 
Martinez, V., 

; .  R.omer 0, .Joseph 
- .  : Valdez, Vandervoort 
- V i g f l  

Surface Monitoring: A t o t a l  of 159 
rooms was monitored during t h e  month . ' . 

g i v h g  a d a i l y  average. o:f '0 rooms. A 
t o t a l  of 391 counts  between 5,000. c/m : 
and 20.,000 c/m was found, and there  
were 238 counts over 20,000 c/m. Pee . 

Wee por t ab le  .me.ters w i t h  penc i l  probes 
and 3"x6" probes mere the  p r inc ip l e  
instruments  used, supplemented by the 
Zeuto,. Poppy, Victoreen and boron ' 

l i n e d  Neutron Couhters. 

Alpha Air-Borne Contamination: Counts 
. .  f o r  DP West were as fol lows:  

No. of over 
NO, of Tolerance T a t s  December x i  

Location Tests De'c. - Rov, - 
201 ' 20 2 '  4 0.1157 0 , 0170. 0 0'57 5 
2 13 18 2 0 8.1600 .0.0077 0.0038 
313 ' 21 . 4  ' . 2  0.1150 0.0225 . 0,'0162 

0 .  . 0,'0078 0.0012 0 . c)020 
1 .0.0579 0.0079 ' 0.0101 
.2 ' .0.0975 0 . 0167 0.0163 
,' 4 0.6530 0.0901 0.0622 . .  

' 0,0758 0,0116 0.0061 
4 '  . 0.03.69 0.0041 0.0279 . . .  
1 

. . '  . .  
... 

. . . .  . .  
. .  . . . .  
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ZB. (Continued) . .  
. .  

.Input -Daytime Prec lp i t ront  
No. 'of over '  
Tolerance counts _ _  No. of 

Location Tes ts  IJOV - Dee . - 
3.0241 
0.1443 

0.5618 
0.3571 
.0;1363 
0,0387 

. .  . 

. .  

0 6526 
0 . 0071 

0.6409 
0.023.1 
0.0224 
0 . 0107 

0.1293 
0.6452 

. .  

0.0206 
0.0296 
0, 0057 

4 . 2840 
0.9860 

0 . 87 90' 
0.3145 

. 02L910 
0.. 1468' 

0.4470 
0 . 6300'. 

.. ? -  . 
'4.1294 
0.0563 

' 0.D3.94. 
0.0105 

0 . 0735 
' 0.0288 

0.0133 

1,4012 
0.1074 

. .  

" :  0.2562 

.O i'0.523 
: 0.1011 

0,0285 
. . .  . . .  . .  

' . .: . .  
. _  . . .  

0.0958 
0.0.592 

. .: . .  _ . .  . .  
. .  . 

. .  

.0.02!65 
0,0109 
0.0082 
0.~0028 

0.0486 
" 0.3236 

: 000152 
0,0100 

' 0,0021 

East Manifold 18 
West E m i f o l d  19 

Output -Daytime 

Stack #1 18 
.Stack #2 18 
Stack #3 * 18 
Stack #4 18 

. ' Innut-Niaht time 

East .'Manff'old 15 
West Manifold 16 

- 
.'. 
C '  

Out put -Night time 

S t a c k  #1 . 1 6  0 

Stack  #2 1 6  - 
.Stack #3 16 .- 
Stack #4 14 - 
Over a l l  f i g u r e s  

Stacks . 

Manifolds 

CMR-Cont aminated Laundrg 

Sor t ing  Room 21 
Washing Room 21 
Respi ra tor  Rm 21 

1 
0 
0 

2 :  
1 
1. 

Over Tolerance Co.unts:  

. .Room 2.01: The. wall. pain t  'in t h e  room. 
I s  cracking m d  fhking'  0f.f. The mi- 
mum count. .occurred on a day when the 
painter foreman .wa:s.. inspec'ting the -11 
near .the f i l t e r  que&i.and posslblf . .  a ' 

. .. . .  . .  
. .  

. .  
. .  . .  . - . . '  . .  

. . '  
. .  . .  I " 

. . . .  . . .  
" . .  , u N c l m  . . . '  

.. . ... ' 
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"Hot" f lake o r  two of p a i n t  s o t  onto 
the  f i l t e r  paper. No personnel i n  the 
room had an apprec iab le  nose count. 
" h e  other over  to le rance  a i r  count 
occurred on the day t h a t  the extremely 
h igh  count was taken i n  room 213. The 
same personnel work i n  both rooms, and 
probably the contamination was c a r r i e d  
i n  from 213. 

Room 2l3: The extreme a i r  count of 
8.1600 c/m/L occurred on a day when 
two men worked a shor t  t i n e  i n  the 
room s o r t i n g  through s to red  scrap  re -  
covegy material. The s'kulls and broken 
r e w s e t o r i e s  a r e  s to red  i n  metal  con- 
t a i n e r s ,  which a m  i n  turn s l ipped  i n t o  
cardboard "Ice cream" conta iners  and 
taped, and then s t o r e d  i n  s e t s  of  .a 
dozen or more i n  t i g h t  wooden boxes, 
h i c h  a r e  in t u rn  sealed. I n  order  t o  
conduct t h e i r  s o r t i n g  operat ions,  i t  
w a s  necessary  t o  open t h e  s e t l e d  
wooden box, and t o  move the i c e  cream'' 
c o n t a i n e r s  about,  but  not  t o  open t h e m .  
The work was done i n  the open room, 
not i n  a hood, which w i l l  no t  happen 
again. The tape on the  " ice  cream" 
c o n t a i n e r s  had d r i ed  out i n  s torage,  
and i n  some cases  was not  e f f e c t i n g  
a seal.  Though no s p i l l s  were en- 
countered, l uck i ly ,  on occasion the 
top  of the con ta ine r  s t a r t e d  t o  s l i p  
o f f  as it was l i f t e d  out o f  the wooden 
box. 

I ,  

'he men wore r e s p i r a t o r s  while doing 
. the work, and received appreciable  nose 

high f igu re  'is not included In  the room 
. counts  d e s p i t e  this  precaution. This 

. average. 

The second over to le rance  a i r  count i n  
the room occurred the following day 
when a p a i n t e r  removed paper covering - 

UNCLASSIFIED 
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p a r t  of the appara tus  i n  the  room.. . 
The. paper had been put down t o  pro- , .  . .  ...... . . .  

... . . 
i .  

, .  . . . .  . 
. .  - .  
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.. . . .  

tec.t- the  appara tus  during a previous 
spray p a i n t i n g  job. 
t h e  appara tus  fr.om contamination when : . 

the above i n c i d e n t  occurred, and some 
of this a c t i v e  dus t  was again mixed :.. . ' 

i n t o  the  a i r  when the  paper was d i s -  
turbed., The p a i n t e r  was t h e  only.man 
i n  the  room for any length o f  t i m e , .  

It a l s o  pro tec ted  

. .  ... and had  a n e g l i g i b l e  nose count. 

Room 313: In  every  case of  a high a i r  
count i n  this room, c u t t i n g  and d r i l l -  

r 

ing  t h e  w a l l s  t o  modify one of the 
p u r i f i c a t i o n  hoods was going on. 
m a x i m u m  count,  however, o f  0.1150 c/m/L 
oocurred when a grossly contaminated 
stirrer was taken out of a drybox and 
work s t a r t e d  on i t  i n  the open room. 
'The work was stopped immediately a f t e r  
s t a r t i n g ,  and t h e  whole th ing  put back 
where i t  belonged. Everyone i n  the 
room had apprec iab le  nose counts,  two 
over to le rance .  

The 

The o t h e r  t h r e e  h igh  a i r  counts were 
d i r e c t l y  a t t r i b u t a b l e  t o  t h e  mod i fha - -  
t i o n  work. . Nose counts of  t he  workers 
i n  the  room, w i t h  the exception o f  the 
craftsmen doing the work, were low t o  
neg l ig ib l e .  For f u r t h e r  h i s t o r y  of 
nose counts of personnel . i n  t h i s  ' room,.  
see Nose Swipe Tests'. . 

* .. 

Room 406: 
a i r  count occurred when the  f l o o r s .  and 
t renches were scraped and cleaned be- 
fore pain t ing .  Personnel wore r e sp i r a -  
tors, and nose. counts  were neg l ig ib l e .  
The o t h e r  high count occurred on a day 
when a drybox was opened t o  introduce 
equipment. A i r  pressure  hoods were 
worn . for  . .  the job. 

' h e  h ighe r  over to le rance  

. . .  . .  
. .. . . , .  
. .  . .. 
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PROGRESS 

'Roam 40.8: On t 
air count days, 
hoods were be in  

' being removed, 
can:.be put ,  int 

. i s  an occasion 
personnel wore 
counts were low. 

The t h i r d  h i g h - a i  
during a normal . 

i n g  involves  an 
the room and is 
the ' a i r  c ont amin 
t i nues  t o  show a 
na t ion  on normal 
taminntion t h , e  
t o  ' b e t t e r  fix the cause. ' .  

r ,.,, . ..; 
. .  a 

. .  
Room 413: Work has been going on i n ,  - .. .. '.:'.!.!': 
the room t o  replace etched hood fronfa ....' ::' 1. ': 

I '.'. . : Personnel doi@ t h i s  work: are'.equ%ppe$:: .. ,":, 'I  
w i t h  double p r o t e c t i v e  clothing, a i r  ' 

hoods and ou t s ide  supplied. air.. .How 
ever;' these 20 a i r  t e s t s  were not  run.;. 
while t h i s  work was going.'on, .but p 

.v ious t o  each job. The high a i r ' c ' o  
tamination can only be acc.ounted .€OF.: . : ' . :  :::',': .; 
by blaming contamination . or. the rpom .: :.' :. '''sf:.:-.' 
and floor during, each previous j 
Efforts were made t o  c.lean the  . r  
up irnmediatelg following t 
the  e x t r a  p r o t e c t i v e  
worn, w i t h  but l i t t l e  .s 
ducing t he .  next da 

. window replacement. 
contlnued permanen 

b l o w  i s  'a resume of air c'on. 
tests made while .the. 
Each work 'period we8 '.app 
hours', a1.l pera.onne'l;..:aea 
mum protec t2v.e'. equipment; D. a 
being allowed to "rest'.' ove 
longer following tk .8 .  

. .  

. . .  
. . . .  

.. . . .  . . .  . .  . .  
. .. 
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2B. (Continued) the "hot" job. m e s e  results are. . . . .  
not  included in t,he aboqs f igure 's .  . . .  

. .  
-.' 

i ,  

. .  

. . . . ... 

' : :. . M ~ U C ~ U . ~ I I  Average . 

11 4,6100 - 1.4032 

k t e s t s  c / m / ~  C / d L  

Room 501: A sand b l a s t i n g  u n i t  has  
been installed and is used in te rmi t -  
t e n t l y  t o  c l ean  c o n t h i n a t e d  containers .  

. 9r-i both occasions the un' i t  was in use,  
The Filter Queen has been i n  t h e  room 

t h e  f i n e  sand used wi th  a'.Pee h e  

of the smd. However,. t h e  sand.has , 

been changed and the l eaks  i n  the  
u n i t  repaired.  

. very near t o  t h i s  uni t . .  Checks of c 

' f a l l e d  t o  show any contamination 

The- second high co.unt was due t o  
scrap ing  the floor before paint ing.  

. .  ' 

Room 513: This high afr count could. :'. .' 
ndt be. accounted for.. _ . .  . _  . .  

. .. . .. . . . . , .  . . . .. . : .  . ' 1  

Laundry S'ortinR i3oom: A 'batch "of h o t "  . .  . 

. c l o t h i n g  f r o m  D P  Ea s t  was processed on . 

f i r s t  wash was 30%. 
t h i s  c lo th ing  may have been the cause' . 

of the high reading. If the  contami- 
n a t i o n  was po.lonium, the.  a i r ' c o u n t  was , 

well below tolerance.  . ' 

. . ' 

t h i s  date .  .Re jec t ion  r a t e  a f t e r  the . .  

Thus s o r t i n g  of 

Nose Swipe Tes.ts: 
t o u n t s  from DP M e s t  and Laundry Per- 

Survey of  Nose .Swipe 

'sonnel:  

DP West Laundry 
. .  

Kumber of  swipes  taken' 852 396 

0 
Number over to le rance  . 

Il ighest  i nd iv idua l  Xonthly , 

Highest single count 1369/207 20 

(50/50. C/E) 14 ' 

average 143 2 

. .  
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Personnel with over t o l e rance  nose 
s.wipes : 

- 

(1) Zia Ylumber 63/63; 130/78; , 

284/713; 207/1369. Had four of the  
1 4  over to le rance  nose counts,  includ- 
ing t h e  h ighes t  c o u n t  recorded during 
the  zonth.  .Two of the  f o u r  were t r ace=  
a b l e  t o  the s t i r r e r  i n c i d e n t  i n  room 
313. In  an e f f o r t  t o  prevent  h i s  con- . 

tamination, w e  have gone t o  the use 
of ou t s ide  suppl ied a i r  hoods when h e  
must put  h i s  head and the  upper part  
of his  body i n s i d e  one of t h e  p u r i f i -  
c a t i o n  hoods. The man w i l l  work in-  
side t he  hood w i t h  the proper equipment, 
then cone out  i n t o  the  room, remove., 
t he  hood, and without th inking  w i l l  
wipe h i s  nose 'on  .h i s  sleeve which i s  .. 

grossly contaminated. miis inci 'dent 
occurred le33 than four-  hours ' a f t e r  ' 
he had.  been t o l d  of what he was doing, 
and had I t  pointed out t h a t . s u c h  a 
h a b i t  w i l l  g ive  a high nose count. '  

(2) Universi ty  of C a l i f .  - CMR-12 - 
512/69. Fhtered room wi thout  wearing 
r e s p i r a t o r ,  n o t  knowing h o t  c lean  up . 

job was i n  progress. I n  f u t u r e ,  doors 
w i l l  .be posted w i t h  a proper s ign  while 
such work i s  eoing on. 

(3) Z i a  S t eamf i t t e r .  -60/72. Xore 
a i r  .supplied hood while .working i n  
contaminated tunnel under building. 
Probably received nose count while re-  
moving p r o t e c t i v e  c lo th ing .  Has been 
,caut ioned t o  don r e s p i r a t o r  immediately 
followin!: clothin!: removal. 

( 4 )  Univers i ty  of Cal i f .  Operator - 
295/447; 123/158. Both occurred on 
days when working on hood ' f ron t  chang- 
i n s  job i n  room 413. In  one case the 
man had no c l ean  r e s p i r a t o r  t o  put on 
a f t e r  'Fernoval of h o t  c lo th ing ,  Hla 

. .  

# 

. .  
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r e s p i r a t o r  had been l e f t  i n  t h e  open 
room while the hot job was coing on. 
In  like o t h e r  incident  the man s t a r t e d  
the job wearing a r e s p i r a t o r  r a t h e r  
than the suppl ied  a i r  hood. This 
p r a c t i c e  was discontinued. 

(5) Univers i ty  of Cal i f .  Operator - 
456/117. Could n o t  account f o r  the 
high count. The a i r  i n  h i s  work a r e a  
was well  over tolerance on t h i s  date ,  
On the  previous day a hood f r o n t  r e -  

f e l t  that c l e a n  up fol lowirg the  job 
waa i n s u f f i c i e n t ,  Clean up procedure 
w a s  changed. L 

(6) 
74/113. Traceable t o  t h e  s t i r r e r  in- 
c iden t  i n  313. 

. placement job took place, and i t  i s  

u n i v e r s i t y  of  Ca l i f .  Monitor - 

(7) Univers i ty  o f  Cal i f .  Monitor - ' 

394/552. ' C o u n t  not account f o r  t h e  
high count,  This occurred on the 881118 
dag:.and i n  the same .aPea as i n  the  
case of #5. 

(8) Z i a  S t eamf i t t e r .  - 128/120. Work- 
ing w i t h  the Zia S t e a m f i t t e r  mentioned 
i n  #SO Same his tory .  

( 5 ) .  Zia J a n i t o r .  - 567/150., Cleaning 
i n  room 413 the  day following a hood 
f r o n t  replacement job. 

(10) IJnivers i ty  of Ca l i f .  .Counter 
Technictan. - '1@8/109. Was working 
with ve ry  highly contaminated samplos, 
no t  wearing r e s p i r a t o r .  Arrangements ' 

a r e  being made t o  change the count ing 
technique f o r  these  samples. 
Hand .Counts: Iiand contamination of per- 
sogn,el l eav ing  Building #1 as recorded 
on hand count  cards:  

UNClASSfflED . 
. . _ . .  
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JOD' AND ?%-dSONNEL .. PHOGRZSS 

2B. (Continued) The j a n i t o r ,  i t  i s ' b e l l e v e d ,  then 
spread the contaminatron around when 
he .mopped the room. Decontamination 
has been attempted, and some favorable  
r e s u l t s  have been a t t a ined .  Approxi- 
mately 40% of the contamination has 
been removed. 

I 

Surfac'e hlonitorin ; 
t o r e d  with a Pee Gee .17 . t i m e s  .'thfs:'..ii. . " .  

Room 307 w a s .  monl-' . .  

month. 
count of 500 c/m o r  over were found. . 
All h o t  spots  found were cleaned up, :. 

with t he  exception of t he  floor. 

A t o t a l  of '67 '  spots  having a ' 

' Beta -Gma Survey: 'Room 307 was 
checked d a i l y  with the L tc W Electro-  

. scope and Victoreen Survey. Meter t o  
' determino ac t d v i t y  emerging from the  
dry box8s;and the one .hood; A t  no 
t i m e  was the re  m y  a c t i v i t y  over t o l -  
erance. 

. .  

. .  

Airborne Contamination Tests: 16 t e s t s  . 
were rmn. t h i s  month i n  room 307. !Diere 
were no over tolerance r e su l t s .  
' A v e r a p  c/m/L t h i s  month:' .0005 
Average c/m/L l a s t  month: ,0015 
'Highest single count t h i s  month: .0055. 
Eighes t  s i n g l e  count l a s t  month: ..0140 

b n d  Counts: 286 hand counts were 
taken, Th e r e  were no contaminated 
hand c o u n t s  recorded. 

lJose.Counts: 53 t e s t s  taken t h i s  
month. There were none .over tolerance.  
Highest. s ing le  count: 8 c/m. 

Instrumentation: Pee-Wee, Sweepee, . . 
h u s ,  Zeuto, r&tV mectroscope and, . ' 

Victareen Survey Meter. have been used 
.- this month. .nie filter paper counter 
s t i l l  has: not .been assembled,. , ' .  

. . .  
. .  

. .  

. . .  . .  .... . . . .  _ _  , .. : . 
, , J '  I . , .  . : . .  , 
1 8  
1 _ I  

8 1  1 , :  

. .  

. . .  . . .  . . .  . . . . .  . .  
. .  

. . .  . . . . . . . . . . .  
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JOB AND P S X S O K N a .  TROG~ZSS 

2B. (cont inued)  . D o s i m e t r g :  All personnel  who vrork 
i n  room 307 have been wearinn f . i l m  
badges end wristlets.. ' A l s o  they have . 

been wearing p e n c i l  chambers of the 
s e l f  reading type. N o  o v e r  to le rance  
reslllts have been recorded t o  date,  

A i r  Flow Check: All dry boxes have 

determine i f  proper  amount of nir is 
passinr: throurb ' t h e  f i l t e r s .  F i l t e r s  
wr?re changed once t h i s  month, bu t  
this  was due t o  contamination, and 

. h e a n  ciieclced dai . ly  with. a velorneter t o  

. n o t  t o  a d rop  i n  a i r  flow. 

'!/as te Treatment Lab 
. .  

General: Ono h o t  s p o t  'was' fo,und i n  
t!iis l a b  t h i s  month.. It  was i n  one 
of t1:e s i n k s  i n  the hood where two 
b o t t l e s  of 3pi.ke.d sludge are being. 

i m e d i a t e l y ,  and cornpletely cleaned up. 
. aerated.  This s p o t  was decontaminated 

Airborne Contaminabion: 1 6  t e s t s  were 
run t h i s  month. &ere were no o v e r  
tole rance resrrl t s . 
Averaee c/rn/L th i s  month: .0008 
Average c/m/L last month: ,0003 
i I ighest  s i n g l e  c o u n t  t h i s  month: .0085 
HiEhest s ing le  count l a s t  month: .c)o15 

I!and 'Jounts: 313 counts were taken. 
:iiEhest c /m:  30. 

Nose Counts.: 64 counts  were taken. 
'1ke1-s were no o v w  tole rancg r o s u i  t.s. 
!!irhest s inq le  c o u ~ t :  9 c\p. 

- Q:-zface IGoni to r ing :  Tk1i.s l a5  V ~ Y  noni- 
t o red  12 tfmss this month wfth a h e - ,  . 
Wee. KO h o t  spots of any ty?e.were 
fwmd.  Y4.itI-i the excoDtion of the one 

I . '  
. . .I 

. I  

. . . . .. . . 

3 ,  .,, 8 ' 

spot  found i n  the:hood. ~ 
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1 .  . .  2C. Xonitoring i n  Surface lion€ tor ine :  There were 472 
D P ' E a S t  Area . rooms monitored during t he  mocth. Of' 

Earchand, Lopez, re.ading's ovor tolerance.  I t  ;vas ncc- 
tne 2720 p o s i t i o n s  checked, 137 l ; ~ v e  

... 
. .  : Pil t inRsrud,  e s sa ry  t o  c l o s e  6 rooms, and 106 p o s i -  

. .  S t anhope t i o n s  were c lew-ed .  

niiild!mgs 51 and 54 were rnonitored 
.-  periodically 'and sliowed no recordable 

c on tarn in a t  1 on. 

. .  
' C  ' .. 

No, of 
' Location Tests 
5203 9 : 

5204 . 9  

. .  . .  

. .  .. ' 5205 . 9' 
. .  5206 . 10 ' 

. .  

' 5208 19 
. ' ,  5210 10 

521.1 . 10 
' 5212 . . 19 

5213 ' 9 
5214 ' 9 .  
5227 10 
5230 10 
Stack #l 19 . ' '  

' ~ t a c ~ r  iicz 19 
* A i r  Duct 19 . 

9 

y.: - 

w; . 
. '14 
. . .  
'I 

.k. ' 
. . . . . .  

. . .  . . . . .  
. .  . .  

. . . .  ' , .  . . . . . .  . .  

Air-borne Alpha C o n t  amina ti on Tests : . 
A i r  con t m i n a  t i o n  data  ga t h e r o d  d!iring 

. the  rnon th  is as '  fo l lows:  
No. o f  o v e r .  

0 
0 
0 
.o ' 

0 .  
0 
0' 
0 
0 
1 
0 
0 - 

0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 - 

0.1039 
0. .I7 11. 
0.0981 
0.1353 
0.5134 
0.0581 
0.0120 
0.0888 
0.4466 
0.84943: 
0.0344 
0.0171 
0.3833. 
0.2473 
2.7448 

0 . 0.157 
0:ozsz 
0.0258 
0. n21.S 
0.1163 
0.0123 
0.0063 
0.0223 
0.0775 
'0,. 1076 
0.0074 
0 . 0068 
0.057G 
0.0618 
0.3773 

0 . 0 122 
0 .'OS64 

. 0.0136- 
. 0.0113 
0.0'210 
C.0161 
0 . 0074 

. 0.0147 
0.0286 
0.0537 
.0.0052 

, 0 .oo 52 
'0.0311 
0.0402 

. 0.1253 

The hi.=$ count  i n  5214 r c s u l t e d  from r e p a l r i q  a cracked p i e c e  
of d i s t i l l a t i o n  apqaratus  with a torch.  A u r i n e  'assay on ona 
o f ' t h e  tnd iv idua ls  showed nc count. The other f s ' i l e d  t o  submit 
a sample.  

Nose S w i m  Tests:  There were 223 nose 
counts =ndurinr: the month. There. 
were none ovsr tolgrance with the 
h i g h e s t  s i n g l e  average betng 111 c/m. 

............. 
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JOB AND PmSONNn " . 

2c. 

I 

2D. 

(Continued) 

Bay0 Canyon 
Chetxi s try 
Laboratory 

Enders, hleyer, 
Vivian ' 

. .  

month. 

General:. A periodic check 
leaving Building 61 shoaed no 

'nation. , 

There' were 126 pieces  of'glas 
decontaminated during the mon 
these 70% were found under to 
(1500 'c/m) a f t e r  three washi 
rest 'were  disposed of by bur 
the contaminated dump. ' 

Surface Contamination: hr . i  
nonth the Bay0 Canyon Labor 
monitored d a i l y  for  beta-g 
ty. . 1 n s . t m e n t s  used were 
Cutie P i  e, and 'Victoreen. 

. .  
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. . .  . .  rTOB AND .PERSONNSL ' ' P R O G R B S  . . , ' . .  

2D. (con$ h u e d  when apparatus.' is decontaminated. 
The new dressing.room has been in 
use and the background i n  the area 
averages 1 'rnrhr. 

' 

3 A .  Instrument Sec tion 

. rdaintenance ' A breakdown of maintenance work done 
i n  .each area: 

Appri l l  

* I  

Tech Area: 
No. No. . .  

Instrument . Calibrated. Repaired 

Chicago Hand Counter 
Pee Wee . 

Zueto 
Scaler . 

Zeus 
Victoreen 2 6 3 A  
Cut i e  Pie 
Elec trorneter K-125 

Routine 
H ou t in0 . 
3 
Rout in e 
4 
4 
5 
0 

10. . 
8 
3 
2 
1 
4 
1 
1 

DP West and Laundry: 

Instrurrent - Calibrated Repaired 

8 
Fi  1 ter  que en . o  1 

Routine 21 Pee Wee 
Filter Paper Scaler 0 1 '  
Methane Alpha Counter, 

Eodel, 117 , R out ine 1 
Vic toraen 2634 1 1 .  
Zueto 2 2 

NO. No. 
Carlson, Abbott 

' Chicago Hand Counter ' Routine ' 

Hull DP Sast: 
N O  NO. 

Ins trtunent Calibrated Repaired 

Pee Wee Routine. 2 
Vic toreen 2631 , .3 3 
Chicago Hand Counter Routine 4 
POPPY Routine 6 
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3 A .  (Continued) . 
Beal l  

PROGRESS. 

Probe Maintenance and Fabricat ion:  

I n s  trumen't 

Tencil  Probes 20 ' 

4 x 6 F l a t  Probes . 
CHC ?robes 

_. NO. 
. :. Repaired . . . .. .. . 

20 
4 

Penci l  .Probes 
. 4  x 6 F l a t  Probes 

3B. Instrument Sec t ion  
Research and Development 

Fabricated 

3 
5 

Deal, Bea l l  (1) The design and cons t ruc t ion  of 
the second p ropor t iona l  alpha methane 
chamber f o r  d i r e c t l y  measuring t h e  
contamination on an e l e c t r o s t a t i c  pro- 
c i p i t a t o r  sample tube was completed. 
'The redesigned chamber has  improved 
mschanical fea t t l res  and i t s  operat ion * 

has been s impl i f ied .  

A few pre l iminary  measurements were 
made with s a t i s f a c t o r y  r e su l t s .  These 
f e w  t e s t s  do not  g ive  the counting ef- 
f i c i e n c y  f o r  t h e  t o t a l  chamber a rea ,  
but future t e s t s  w i l l  g ive  t h i s  info,- 
m a  ti on. 

Larkin 

. .  

These measurements i n d i c a t e  the p la t eau  
has a 1,i r i s e  i n  eveq.,:J.oO v o l t  i n -  
c r ease  i n  chamber volk:&ke and - the . .+=, ... .. . ..:.. . .. 

plafveau has a 250 , v o l t  range. The 
colunting r a t e  of  t he  chamber was 
checked by using a c a l i b r a t e d  sample. 
All counts were w i t h i n  s t a t i s t i c a l  
l i m i t s  and were reproducible.  

(2) One Pee-We0 was constructed t o  
be s e n t  t o  the Nuclear In.strument .and 
Chemical Corporation as a sample t o  
f a c i l i t a t e  s e t t i n g  up production of 
t h i s  instrument. Negotiations have 

. 
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Ji3B AND Ti3EISONMEL PHOGRESS 

35. (Continued) been completed on a con t rac t  f o r  
the cons t ruc t ion  o f  150 of t hese  
instruments ,  85 of  which w i l l  be 
used i n  CMR Division, 

. (3) Design work on t h e  small  propor- 
t i o n a l  a lpha counter  using a charged . 

condenser to .supply high. vol tage  f o r  
the probe is being  contir?ued.and a 
prototype i s  being constructed.  

I iul l ,  Carlson (4) Nork is cont inuing on t h e  i n - .  
duc t i o n  heater 's .  Some p'reliminary,:,.: 
s t u d i e s  were made as t o  the feas.i- '  . 

b i l i t y  o f  u s i n g  alpha de tec t ing  in-  
struments f o r  i nd ica t ing  plutonium . : 

sepa ra t ion  

Deal, Rexrosh . . (5) Continued t e s t s  have been m d a .  . 

' 

.on t he  b t a  ronor t iona l  counter  
. _  ( n u c l e o m t e r .  P used i n  tke e f f i c i e n c y  

group. The r e S F o d x i b i l i t y  s e e m  t o  
remain v e r y  good. I t . w a s  found that 

. a l l  types of s c a l e r s  do not ope ra t e .  . 

i n  c.onj1mction with the nucleometer. 
t h e  reason f o r  this. 5s that t h e  pulse  
output  o f  t h e  nucleometer I s  about 
10 t h o 3  t h a t  requi red  f o r  the s c a l e r s ,  
i?hS's causes  over dr iv ing  condi t ion  
i n  90x0 and tends t o  increase  the re-  
solving tine, ca!.ising an apparent de= 
c rease  in countincr r a t e ,  Attenuators  

'were i n s t a l l e d  t o  overcome t h i s  d i f -  
f i c u l t y .  

Sone new chambers have been ordered 
t o  perr:iit t h e  use of  absorbers i n  
counting with the nucleometer. 

Future needs of t h i s  instrument indi- 
.: c a t e  t h n t ' i t  might be of considerable  

advmtaze t o  obtain an instrument 
. b u i l t  t o  our p a r t i c u l a r  spec i f i ca t ions .  
some o f  these  would include d e l e t i o n  . 
of  .the count  r a t e  meter and t h e ' a d d i -  
t i o n  of a b u i l t  i n  s c a l i n g  c i r c u i t .  
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PROGRESS . I .  JOB AND PE3SONNa . 
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' 3B, (Continued) ( 6 )  The design of a versati1.e pu l se" ' .  
amplifier, recording and ind ica t ing  . 

Appr i l l ,  Rexroth coun t  r a t e  instrument has been . 

s t a r t e d .  It  i s  hoped t h a t  such an 
inst runefi t  w i l l  fill the need for t ho  

.. , i  .... .. :.. :.I.. '. , . , . .  

:.: ... :y,i . . .  ;,-: . .  

. . . . .  .... . . .  . . . . . . . . . . . . .  
. .  

. . . . . . . . . . .  , !  . .  . .  

~ ' . " '  . .:; . .  
. . . . . . .  . : .  

I .  
. . - .  . 

. .  . . .  
. .  . .  

. .  . .  . . .  . . . .  
. . .  . . .  

. . .  . . .  , . . . . . .  
. . .  . .  

-. . . .  . . .  

major i ty  of our  count r a t e  and con- 
t inuous  monitoring problems. %e 
instrument w i l l  be so .arranged t h a t  
the a m p l i f i e r  can be e i t h e r  switched 
i n  o r  out  permi t t ing  i t s  use with ion 
and propor t fona l  chmbers  with t he ,  
amplif3-er; and with p i g e r  type c o m t e r s  
without the a m p l i f i e r .  A s t a b l e  pulse 
he igh t  s e l e c t o r  w i l l  be used i n  con- 
junct ion w i t h  the ampl i f ie r  t o  d i s -  
cr iminate  a g a i n s t  unwanted s i g a l s  
such a s  s epa ra t ing  alpha and g m a  
Culses t h a t  coxe from a boron l i ned  ' 

' type neutron de tec tor .  Great pains '  
are being taken t o  make 'the count 
r a t e  vo l tmeter  very s t a b l e  both with 
r e s p e c t  t o  d r i f t  and c a l i b r a t i o n  s o  
that this instrument can be used over 
long pariods of t-ime for continuous . 

. monitoring. 

. 
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0 
4 
4 
6 
8 
8 -  
e 
e. 
0 
8 
6 ':Yell stopped-tankap ful 

i 
! 

9 ?later l e v e l  f.n feet above pum?. 

Results indicate  t t a t  p r e b a t l p  the 
u r w i i u i n  cont-m.llnatlon is  coclng f r m  d m p  
natwai l  9 x w c o s  rather than any surf uce 
d~a&!iiat:C fr.:m tk:t  pro jec t .  

Plsns hsvc been IEade Ly the Zla 
tary ecs lneer ,  :.k. ; o h  Newell, ta  sink' 
three t e a t  w l l s  te low the water t cb lc  
in the canyons down ira!nHl;e from the  
ProJect ,  mid sbovc the :vatex- wells. Perlo- 
6 . f ~  c.4sc;ts o f  f l u : d  f r m - t h e s e  wel l s  
e?ln*i ld indicate any drainage o f  contaminatlor 
both radioactive ana sanltary, before I t  
cun r m s s l b l g  reach our water source. One 
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1 A .  (Cont¶nued) 
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s t r u c t u r e  from the  point  where the canyon 
on t he  n o r t h  side of  DP S i t e s  jolns the 
mairi canyon. A second will be i n  Futblo 
Canron'just above where it  jo ins  Los Alarnos 
Canyon. A t  the  present  time, all the 
e f f l u e n t  fron! the  sewage dzsposa l  plant  
sinks below the  ground su r face  i n  a 
s t r e t c h  of streamt.ed about a thousand yards :; 
lorig, and about a mile above the  canyon 
junct ion.  The o u t f a l l  from the sewage 
disposal plant  is '  v a r i a b l e ,  up tc p e r h a p s  ' 
a m i l l i o n  ga l lons  pe r  day. Bayo Canyon 
doss rhot Join Fusblo Canyon before the 
l a t t e r  joins Los Alamos Canyon, as  was 
previously supposed from contour raps o f  
the  a rea .  Instead, aayo Canyon jo ins  
Los Alamos Canyon wel l  east  of tke 'ueblo- 
Los Alamos junct ion,  coming into Los 
Alaaos Canyon. a t  the se t t lement  of Totavi. 

the r e l a t i v e l y  shor t - l ived  Rago S i t e  con- 
taminatlon ever reachint: the water source8. 

ca t ed  i n  Pueblo Canyon between the Tech 

d i s p o s a l  p lan t  o u t f c l l .  The s t r e t c h  of 
st reanbed is approximately a mile long, 
and t h e  chemical a4aage drops below t he  
ground su r face  befor+ reachink: the sewage 
d i sposa l  Dlant outfall. Perhaps this 
locat ior!  w i l l  have t o  be abandoned due 1 

to l n a c c e s s l b i l i t y .  

s o l u t i o n  were given t o  the Waste Treat- . 

mcnt l abora tory  for t e s t i n g  ac t iva t ed  
sludge Clem up of waste so lu t ion .  

It Ls felt there  i a  n e c l i g i b l c  danecr of . . ; 

The thi rd  well has been tentatively lc- 

. krea a c i d  sewer o u t f a l l  ant i . the sewage 

About 20 micrograms of plutonium in 

He Health Chemistry Problem Ro. 2. Q u a n t i t a t i v e  - Radio-Analysis of F l l t e r  2ueen Paper t o r  
Determination of Absorption. An e f f o r t  f a  
being  xade t o  develop a s a t i s f a c t o r y  quan-. 

2.  Quan 
en Paper 

An e f fo  

lem Ro. t I t a t i v e  
tor 2ue ' t o r  
rpt-ion. r t f s  
1 a s a t i s f a c t o r y  quan-. - -  

t i t a t i v e  aroccdure to recover  plutonium 
pa r t i c l e s  fron thfs filter paper.. Ftecoverlas 
have so f a r  been very poor, less than 203. 
The worak 1s being continued. 

. Health Chemistry Problem No. 3. Elec t ro-  
ZEiiEE-Precipitators used i n  Uranium 
Areas for Test ing  A . i r  Contamination. 

Four a l u d m .  tubes from t t e  e l e c t r o -  
stat ic  Pcc ip i ta ior  used in TU Building 
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1 A ( C on t i nued ) were analyzed far 5: 

1F. Health 
P t y s i c s  

Ph s t o p r a ph i.c D o s h e  t r y . 
r)i:r!nF the vorith, 372 f i l m s  were deve- 

l a p 4  servlcin,: 286 b d f c a .  Results were . 

rend on t h e  lfe?t,on Densitometer and re- 
c c r d c d .  In addition tn  the b r a e s  ccvered 

was rms riccesstir7 to r e a d  any of  the DuPont 
f i l m .  

badges warn 33 the twi~. ,  72 p l a s t i c  
.wrts?.icts were processed  and rand. It - . .- i 

f i l m  c a l i b r s t l o n s  were :radc th is  
month 

Of the badze exposures repcrtad,  345 
were vrorn Sr personnel an2 26 "ere p l a n t e d  
Ln various locet lons' .  S I X  barlEes arid 
two p l a s t l c  w r l s t l a t . 3  were p l a n t e d  in 
vcrzms badqe storar.-e racks as' blanks. i 

The average personcel exi>osur'c read1r.g 
was @,lXl5 rQer.tg,,rena p e r  week, The average 
exposlare read Lng for ?lanted badges ;vas 
0.129 roentgcria p e r  week. 

30.  over 
ho . Ave . I:. .. ..ax toleraricc 

LQcat ion res6 r/week r/wcck ( 0 . i  r/dag) - - 
Tech Area Personnel 51 . 0.004 c. 935 

DP West Personnel 21 1. 9.004 0.027 
Siyfia Ptrsannel 78 c). 011 0.940 

0.478 
. 0 .356  

Tach krlca P l a n t e d  6 0.133 

DP X c s t  PlanteB €3 r).2€1 0.720 
SS.En\a 31dg. Planted 10. 3.020 

Rhck Flanks 8 3.002 0.005 
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1C . S p e c i a l  P rob lem 

Kennedy 

C O X  
Kennedy 

c 3x 
Garc ia  

. 2A. JJonitoring i n  
Tech Area 

E. Drevlsnd 
En;e r i c  k 
Garc ia  
S e o f f r i o n  
Lu ,1 an 
A. bflontoya' 
;V. Romero 
11. i 1 f o rd 
Y,. l iaranjo 

PROGRESS 

P r o j e c t  Author1 za t lon  CXR-12-12. The Use 
o f  Steam as a Decontazinat ion Apent. 

No work has been done t h i s  month. 

P r o j e c t  Authorizat ion CMR-12-15. Decon- 
taa ina t ion  Studies of  Cons t ruc t ion  . 

I& t e r ia l s  . 
A recheck of our s tandard  c leaning  

methods f o r  floors has been made. The. 
best cleanup was 97g a f t e r  three scrub- 
binga. 3ne commercial cleaning compound . 

. was t e s t e d  i n  comparison w i t h  t h o s e ' a t  
p re sen t  being used. Resu l t s  l n d l c a t e  
i t  is s a t i s f a c t c w y  f o r  l oose ,  gene ra l  
c o n t m l n a t i o n ,  but It i a  n o t  n e a r l y  a a  
e f f e c t i v e  as what we, use  a t  pre9er.t f o r  

Decant m i n e  t ion of Equl pmcn t . 
During the month, 96 a r t i c l e s  having an 

approximate purchase va lue  of $SOOO. 00 were 
decontaminated t o  l e v e l s  a t  which they  
could be r e tu rned  to use. 

concent ra ted  spots .  a 
-5 

T o t a l  Value - 
28 Gas Cylinders  $ 700.00 

1100.00 11 S c i e n t t f l c  I n s t r u n e n t s  
17 . E l e c t r i c a l  Apparatus 1300.00 

7 O f f l c e  Equipment 350.00 
28 Miscellaneous . 500.00 

TOTAL $4850.00 96 

J 
5.  - Pumps 930.00 i 

- 
Health Pesses .  

147 people,  inc luding  ChtR l a b o r a t o r y  
personnel ,  were s e n t  on Spec ia l  Health 
T e s t s  between t h e  dates o f  October 20,  
1948 and !iovsrnber 19,  1948. The r e p o r t s  
on a l l  tests showed u r i n e  concent ra t ion  
be low permissable l e v e l s ,  

Surface ?.!on2 t or lnq .  
Durinn t h i s  month. rooms were monltored 

i n  b u i l d h g s  D, D-2,-D-3, Sigma, TU 
Shop, U, hf. ar.d H. Instruments  used were 
the Pee Wee, the  Zeus, t h e  Watt, Victoreen 
survey a s t e r s  and the  LSCV Electroscope.  
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2A. (Continued) 

I 

PROGRESS -- 
I 

.H Building an? Room D-301 require 
monltorlng with a Pee :Nee and a Zeus, 
since tha materials handled i n  theaa 
places are alaha and beta-gamna emitters. 
Very l i t t l e  alaha contanination has been 
found, but t h e  beta-gamma m i t t l n g  con- 
tawinatcrs have been  found in  the s l n k s  
and hoods. In most cases ,  the beta- 
gamna contanlnatts have been found to 
b e  in  low concentrations. 

During the aonth of Xovc:nbcr, a total 
of 1947 rooma were a o n i t x c d  i n  D Suild- 
lng, with an averslie per day af 88.5 
raoms monltored. During thls period, 
50,551 positions ware checked, with a 
d a l l y  a v e r q a  o f  1380 positions checked. 
There were 1401 hot spots over 500 c/m 
located and narkad for  decontamination. 
585 p o s i t i o n s  were fatand to be abave 
tolerancs a f t er  a 5 hour period. 

i - I 

Durlne the month of  Sovexber ,  a t o t a l  
of 2933 positions I n  87 rooms wore monl- 
torad in Signa B u i l d i n  There were 153 
hat spots  over  5,000 cFm located and 
rnarked t o  be dacontminated. 22 poslt ions 
were fcund t o  5e above tolerance after 
a 5 hour period. The najor i ty  o f  ho t  i 

spo t 3  found were i m p r a p a t a d  ! 

Room U-29 1s ba?ng nonitored w e e k l y .  
During the aonth of Woveinber, 1.30 posi-  
tims were checked. Thsre were 3 k a t  
spots over 500 c/m locsted and marked t o  
b e  decontaainated. No posltfonv were 
fourid to b e  sbove  tol3rancs a f t er  a 
5 hour p e r l o d .  ' 

Durlns the nonth o f  IJovmber,  a t o t a l  
of 722 p o s l t i m s  ir .  105 rooms were rnanl- . 

torcd in  I! and S - b u i l d i n g s .  39 h o t  spots  
over SO@ c/!n were lDcated and nlarked to  
b e  decontaminated. 11 post t ions were found 
to .be above tolerance a f t e r  a 5 hour 
p s r i o d .  
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2A. (Continued) A?r-borne Alpha Contanination Testa . 
A h  contadnat ion t e s t s  were continued 

i n  D ,  Signa, and U Buildings. A compa- 
. r5son of the counts run i n  these build-  

ings during October and November is shown . - 
below: 

So. of over 
Ko.of Tolerance Counts 

O c t m  - T e s t a  - Nova - Locat ion 

- URAKIUN LABORATORTES TK D BUILDING: 

D-108A 
D-111 
D-112 
D - 1 1 3  - 

D-115 . 

0-116 
D-127 

21 5 
22 0 
20 1 
22 1 
22 3 
22 0 
22 0 

1 
0 
0 
0 
6 
0 
2 

PLUT9NIUK LAPORATORIES IN D BIlILDING: 

D-137 
D-134 
D-147 
D-149 
D-3iI4Z 
D-315 
D-317 
E-311 
3-129 

22 
22 
8 
21 
22 
11 
21 
22 
22 

SIGMA BUILDING : 

Sigma 22 22 0 
Sigma 22B 21 0 
Sigma 22E 22 0 

U BUILDING: 

u-20 21 0 

ICI 

0 
.2 
0 
0 
1 
0 
2 
1 
1 

Rovs&bar High Average c/:n/L 
OC t m  - NOV - c/rn/L 

1 a 2822 Om 0994 
0.9061 -0.  000s 
0.9397 Om0.084 
Om 0456 Om 0049 
0.9658 0.0245 
0.0342 0.0130 
0.0347 0.0182 

. Om1152 
0 . 0398 
0.0020 
0.0052 

. 0.0322 
0.0055 - 

0.0783 
0 . Dl26 
0.0777 

0.0210 
'Om 0068 
0.0012 
Om 0011 
3.0054 
0.0012 
O m  0180 
Om0023  
0.0040 

0 . 1809 Om 0447 
0 a 0788 0 0316 
Om 1448 Om0263 

0 . 0072 Om 0004 

Om 0170 
Om0010 
0 0036 
0.0027 3m0383 :! .- 

0,3114' 
O m  0231 

Om0002 
Om 0273 
0.0010 
O m  0013 
Om0047 i 

0.0006 
0.0181 
0.0061 
0.0184 . 

0 .  0949 
Om0426 
Om 0489 

I 
0.0012 

1r)aA: - 
October 21 - 1.2822 c/m/L. This above 

tolerance aLr count i s  bel ieved t o  have 
been caused by snoke from burning rags 

APPROVED FOR PUBLIC RELEASE 
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2A. (Continued) 

I 

I 

PROGRESS --- 
In  the  furnaces.  All these rrsp a r e  hlghly 
contaminated. Ven t i l a t ion  I n  this room 
is poor and d i f f i c u l t  t:, imprave. 

October' 29 - 9.1153 c/m/L. No work 
was done i n  t h i s  room on t h i s  day. We 
be l ieve  t h i s  c o n t a d n a t i o n  may have been 
c a r r i e d  from fire in next room through t h e  
hood ductrs. This connection w l l l  be closed. 

T h i s  h igh  a i r  
count l a  be l ieved  t o  have been caused by 
burning contaminated rags containing some . 

o i l  during the n lgh t  and mornlng of Nov:3-4. 

November 4'-  0.0591 c / ~ / L .  

November 10 - 0.2689 c/m/L. 
Novernber 12 - 0.2763 c/m/L. These above . 

t o l e rance  a i r  counts w w e  probably caused ; by l e n l t l o n  of oxlde and burning the  h igh ly  - 
contaminated rags on the  above da tes .  

D-112: 
T v e r n h e r  2 - ODO397.c/m/L. There I s  no 
l o g i c a l  explanat ion for this above tolerance 
a i r  count.  Only normal operatl-ona were car-  
r ied o u t  on t h l s  date .  . . 
0-113: 
-_I 

November 2 - 0.0456 c/Iu/L. A general 
cleanup of 1abQratory was done on t h i s  dRy. j 

i 

0-115: - 
October 21 - 0.0487 c/m/L. A rag l o t  

f o r  burning was made up on t h i s  day. These .. 
r ags  are r i c h  i n  fluoride and there is soma 
dust s t i r red  up during t h i a  operat ion.  
Respirators and p ro tec t ive  c lo th ing  were 
worn on this day. 

Kovernber 16 = 0.0658 c/nL/L. T h i s  above 
to l e rance  a i r  count is  b e l h v e d  t o  have been 
caused by maintenance work on a h igh ly  con- 
t an ina te?  dry-box. Rssp.lrators and full 
pra tec t ivr ,  c l o t h i n g  were worn by opera tora  
and craftsmen during operat ions.  - 

November 1R - 0.0415 c/m/L. There is 

APPROVED FOR PUBLIC RELEASE - 
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2 ~ .  (Continued) 

PHOGEIFS I 

no reasonaSla explanation f o r  tlrls abovs 
tolerarica a l r  count . Only. ncjrrr.al o?era- 
t1or.s w e m  carried o u t  on tk??s d a y .  

D-197: 
C c t o k e r  23 - 0.1152 c/m/L. This above 

tolerance a l r  taunt i s  believed t o  have $ e n '  
caused by cont.sdiiatcd f i r e  (311 the d a y  
before. 

1iove.nber 4 - 0.0797 c/rn/L. 1% eenaral 
cleanup of the laboratory was dona on t h i s  
day . 

Sovenrber 5 - 0.04'71 c/n,/L. This abDve'  
tolerance tilr count. 1s believed t o  have 

. been cs1.iaad when transferring s o m  h o t  dies  
i t.hrough room. R*splrators and. f u l l  pr@- b 

t t c t l v e  clo2hinE w3r.rl during th ls  operation. 

l-:t>itenber 16 - 0.0612 c/m/L. 
3nvc:nber 17 - 0.0433.c/m/L. There is . 

no explsnatim f o r  these high a i r  counts. 
3nly normal pressing operat!ons carried 
out on these dags. 

- I)-134: 

Sovs!zber 16 - 3,0338 c!m/L. Thls 

caused by the v e n t i l s t l o n  being o f f  in this 
roov,. There ivqs a l s n  scme maintenance m r k  
b e h g  d m e  on a dry-box in tho adjoining 
ram, LJ-136. 3esplratars ani  f u l l  p r o t e c  t!vi 
c lo th lnp  were w?rn hy tLc craftsmen and 
operatcrs on t h i s  day. 

! high air c o m t  is b e l i e v e d  to have heen i 

D-317: 
Octaber  28 - 0-.0707'c/m/L. There is 

no reasonable explanation f o r  th!s Above 
tcl+:rance e ? r  count. @nip noma1 opera-  
t i o n s  were carrtcd aut crn t h i s  day. 

txlrrance a i r  coiirlt was probably caused by 
maintenance w c r k  in the -  a t t i c .  directly sbov8 
t h i s  mm. 

Rqvember 4 - D . 0 7 2 9  c/m/L. This above 

. .  
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I!ove!aker 17 - 0.0521 c,/m/L. There 
ns ex?lsnatIon far thls above tolerance 
cci.int. O n l y  routlne but intensive work 
done on this (la?. 

is 
air 

:.'rrvernber 18 - 0.9763 c/n/L. Several 
large saxples of d e l t a  plutonlum were p o l l -  
shed on this d a y .  Open ajr transfers  were 
probably responsible for  this high a i r  count. 

D-123: - 
p!ovembcr 17 - 0.0777 c/rn/L. This above .  

t3lerance air count is believed t o  have been 
caused when pos l t ive  air pressure was l e f t  
i n  H hlchly cmtaniinated dry-box. 3espira- 
tors and protect ive c lothing  were worn during 
og+r&tions on t h i s  day. . . 

Yosa Swipe Tests: 

nose counts were recorded f o r  D Willding 
Pcrsoilri+l. There were nine above tolerance 

3.54 ncge c3unt.s were recorded f o r -  

. *  'c 
2 _- 

During the >sonth of Novenber, 1278 

COilntS 

SIg.90. L l u l l d l r ~ ~  personml dvrfng the Ponth 
af' Kovex5er.  There were 5 above tolerance 
cctmts rcc2Pdcd. 

f 

!:and cminti  Here wcorded .  
t.nd!vtrlual hand count avcra$e was 312 o/m. 

Cmtan  t n s t s d  .Qcr=iJenta : 

D-k.uL1din,- this month. i3n 1/?,/26/49, the  
operators in FZoom 107 were heating -Pluto- 
nium i n  D.C. 5.59 0 1 1  f o r  purpose of hat- 
pressing t5e Fu. The o!.l hrTqrl to fume at 
2.50°5. Fetween 325%. and 3k005. t he  011 
b y a n  to char  an& put  wit an a i l g  ash. 
The o i l  p a f f e d  I n t o  ? l e g i t ?  and K ~ S  G a t  out 
slrrast ! v : s e r l l a t e l y  w l t h  COS. ?'ne o i l y  ash 
s:)rced o v e r  the ent i re  r o m  mid was Imme- 
diately c l ~ a n c d  up by the o22rator.s nrlth 
heln of t w . 4  .!4rilLc)rs. The r a m  was moni- 
tared' a-xi very 11 ttlt surface conta-inetion 
WBS f m n d  becnuse o f  the  o i l .  

The higqes t 

T h r a  wlis one c3ntmfnoted accident In 
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25. Yonitoring in 
DP ' J e s t  Area - 

Ckravez 
surne * 
Kannedy 
i b r b l n e z ,  2. 
Kart.inez, V .  
hendell* 
R o m e r c ,  J. 
Valdez 
V mdervor, r t 
'3 1 g 1 1, S . 

The two aperatom i n n l v e d  in Chfs 
accident hrve been scheduled f.37 Laaltt! 
p r a s e s  and a conrplo,t.e rc?.mt wtll be filed 
ss s:'c~.~r. as the resu1.ts 3re received.  

3 ener al. 
!.sw extenston aioes for a11 f l l t e r  

queens i n  'Tech Area'have been Installed. 
i r tese  extensimcr to the chnmbers w i i l  enribla 
us tc. t a k e  all sample3 e t  absi: n9ze l e v e l . .  
-. 

S n e c l d  a i r  cor.tarr:Iriat I t m  t e s t s  were 
conbfnusd i n  TC 3uildlr;g press morn.. R e -  
sults ef these t e s t s  are s v z l i s b l e  in 3ur 
aff I c e  . 

Specfal a i r  t e s t s  were nirido in Room 
D-133. Ttiese results  are s v d l a b l t  1.r. o u r  .: 
3 f f i c a .  - 

The shoes of the personnel 1euvlr.g D 
Bu ii d !ng were iron1 torcd t w i c e  th is  mwth. 
X srriall amoafit of contartinat ion w a s  found 
b u t  gerrc.ra.11y t he  cor.Saminatlon found was 
5et.w;eeri 50 and 212: c ; ~ .  -KO shoes wer3 
ccnf'lscated this month. A lsrge amount of' 
cqufpment vias rncrriifm-ad for mrLntenance vnrk 
snd fw pi-cl?ertr  dlsposal .  The contaminated 
trash Rrld property disposal operatiens were j 
.:a?ried O L ~  without m l s h s p  daring tlie entire i 
mon t k l .  

Surface Yonitorin&. 
A t c t a l  of 187 rocms were monitored 

JQx-lrg the nzonth giv lng  4 daily a v e r q c .  of 
8 rc-om. 
5,000 c/m e ~ d  2@,Or)O c/n! were found, and 
there were 24.5 counts over 23,303 c/x. 
Pee aes  portahlo m e t e r s  H i t t  p e n c i l  probes 
and 3'' x 6'' probes were the  p r i n c l p l e  
instrumants i i sed ,  supplevented  by the 'Leuto, 
Poppy, Victcreeq and boron l ined Neutron 
C w i r i t  era 

I 

1 

A t c ta l  of 3Fj?.counts batwean 

Alpha Air-home Zontawinatian. 
count3 rorTP Yeat are as follows: 

APPROVED FOR PUBLIC RELEASE 
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2B. (Continued) 
KO. of over 
Tolerance 

Locat ion 

201 
213 
313 
401 
406 
408 
413 
501 
513 

- No. of Counts Hovemb sr High Average c/m/L 
Tests Nov. E. o c t o .  = c/rr,/L . - NOIl. - .  - -  
20 4 
18 0 
21 2 
20 0 
20 1 
20 2 
20 4 
23 1 
22 4 

2 
0 
2 
2 
0 
0 
2 
0 
1 

0.6690 
0.0969 
0.0846 
0.0093 
0.3638 
0.1785 
0.6100 
3.3762 
0.2320 

3.0575 
0 . 0038 
0 . 0152 
0.0020 
9.0101 
0.0163 
0.0622 
0.0061 
0.9279 

0.0017 
0.0022 . 
@.0011 . 

0.0011 
0 0 0007 
O0OG04 
0.0188 
0.0020 
000111 

PREC IPITRONS: 

Input -3ay time 
East Manifold 12 - - 7 2947 3.0241 1.5580* 
l e s t  Manifold 19 .. - l..O6OO 0.1443 0.0459 

z 
a 

Outcut-Da t h e  .. .. 1. 9339 0.5618 0.2173 
Stack 442 16 .. - 1 . 3016 0 . 3571 0.2438 
3mr+-- 20 

0.0460 Stack #3 - 11 - L. 0.6510 
Stack $4 17 - 0 . 1283 O.n387 . OoO197 

. 0.1363 

- 
Nest Kanifold 15 - .. 0 0 0427 0.0071 - 1.5413 0.6526 . 

Outuut-Ni h t  Tine - - 0.1784 0.0409 - 
Stack #Z 14 
Stack #3 9 - 0.1692 3.0224 - 
Stack #4 15 . - - 0.1215 0.0107 . - 

- 0.1202 0 . 0231 .. - Stack &--I6 

Laundr-t 
Roon 17 2 5 0.1490 0 0206 0.0028 

?lashing Roon 18 1 1 0.4220 0 0296 9.9014 
Respirator Room 15 1 1 .  0. Q965 0.@057 9.0164 

Over Tolerance Counts  : 

Room. 201: The highest count was due to  
maklng transfers  i n t o  and out of  .a drgbox 
which was not vented t o  tke exhaust system. 

APPROVED FOR PUBLIC RELEASE 
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PROGRESS 

TWD over to le rance  air coimts were due t o  
venting t h i s  drybox. The f o u r t h  over tole- 
rancs count was due t o  c leaning out scrap  
In anoth=r drytox  . KO personnel received 
o v e r  tolerance r;ose counts from the above 
operat ions. 

Room 313: Sokh over tolerance a i r  c0imt.S 
occurred 311 dags craftsmen were working i n  
a hood ra?a i r lng  cmtaminkted Dlunbing. 
Or? one occasion, a craftsman received an 
over tolerance nose count. 

I 

Roam 40G: U t i l i t i e s  were cut loose .from a 
hot drybox in preparat ion for I t s  removal. 
No high nose caunts were recorded. 

-r RrJom 408: On t h e  dag of tho hjghest air. 
count s. c ra f t snen  r epa i r ed  an ax'haua t stack'. 

I 

Nr, high nose c o m t s  for craftsmen o r  ope- 
r a t o r s  was recarded on tither day. 

Room 413: The maximum a i r  count. occurred 
when on2 of t.he hoods was onenod and a 
f a u l t 3  fgrnace remmred. T h e  :!an doing the 
aork wore a pressure s u i t ,  no o the r s  were 

. in the room. One high count w h s  due to 
operating with a l l  t h e  hood exhbusts closed. i 

No high nose counts were recorded, and 
the duc t s  were opened UF aga4.n. A t h i r d  
high count was due t o  a l i n e  break and l e a k  
inv ide  a hocld. The f o u r t h  was due t o  
repairing t h i a  leak. On neither Bay were 
Over t a l e rance  nose c o u n t s  recorded by 
personnel in the .raom,. 

Roon 551.: This high a l r  count was caused by 
t lasnf-ng cut  a drgbor before it  could be 
moved out o f  the r o m .  The man doing the 
work wore h i s  r e s p i r a t o r ,  'and received a 
measurable nose c n u n t ,  but  below tolerance . 
Another can w0rkin.F across  the roam received 
an over  tolerance noso count. . 

Roan 513: The highest  air ccunt was caused 
by removal o f  hat  duct  work in the room. 
The other three over to le rance  air counts 
could n o t  be accour1ted for. N.r over 

APPROVED FOR PUBLIC RELEASE 
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JOR .4K 1) PSRSOKNEL 

2 ~ .  (C:ont h u e d )  

-- PR03RESS 

tolrrvmce nose counts were recorded by . 

opci-e.tors o r  c r a f t a m n  i n  thls roam an tnese 
daya 

Laundrx: One high e ir  count i n  the sorting 
mom was traced t o  c lothes  from Sigma Fuild-':  
ing,  a ureniiin area. If the contamination. . 

3.9 i irmiun, as suspected, tke a i r  contaxi- 
nation was re11 below tolerance. Sirrul- 
tanems  aLr courits ocsl;rrcd i n  the  sort!rig 
and wash ro.5xs. Eoth were trwctd t o  DP 
East, clothin3;and as s-ich the air contss i -  
ncction was well below tolerance. The high 
caur,t in the  respirator r x n  ;vas t r n c e d  

. ta n 5atch  of respirators from e i ther  T)P 
'.Yest 31' DP E a s t .  If frox % a t ,  t h e  a l r  .. . . . ~ ~ ' ~ a n l n s t l m  - was well below t o l e rance .  

* In order to c e t  Q f ? q u r e  co~parabls  ti; 
2:t.oter's' svpraces, the day and r,lcht runs 
should b e  avei*wed weiqhing the n i n h t  count  
by B f a c t o r  of two since the. runntng t i n e  . 

,.:~.ICVC, cf' ttt day runs. Sich an a-ztraze 

3 
5 

. and the v o l u m  of a i r  handled YFP t a i c c  . 
4.- 

gives:  

Fast Ymif.31d 1.6733 
'.Yes t ?,.anif a , ld 3. 'XQ3 
Stack #l 3.?410 
StosL $2 0.1538 
Stack #3 3.0657 
Stack #4 3.92 3d 

APPROVED FOR PUBLIC RELEASE 
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The s i x  O v e r  .tolerance nose counts were: 

(1) and ( 2 )  - Zia -lumber.. Eath 100/92 
and 112\54, occurred d..irirlc w3rk i n  3ne 
of the ha069 in roam 313. One was due t 3  
a poorI-3 f i t t e d  res : ) irator .  However, 
ap?arci=tly t'nls j o t  s h o d d  c a l l  f o r  a 
prcsslrre h o d  or face i ~ i a ~ k  ~ : t h  s u p p l i e d  a i r ,  

. 

(3) - Zis e l c c t r i c l a n ,  9?,'SO. h r k e d  ::I the 
precLpitron, weenring a ",rCssure hsod. He 
prok-ably rccsived the nc)%e count  w h i h  
undressing after coxing out q f  the hot 
82-59. 

( 4 )  Z f s  p'?ef l t ter ,  52.3161. Recelved 
high nose count whllc w9cIKing In hood In 
r a m  413. lie knocked off his respiratQ2 - 
when his wrench s l l p y e d  whlle w - ~ r k i n g  l n  
a hood. 

- 

. (5!  Univers i ty  of C a l i f .  oGcrator. R e -  
cefved 1165/61 nose c o m t  while workirrg in 
rooms 301 and 513. i'v'orking stripping 
matarfal. Re cannot account f o r  the nose 
COUI-& t .  

( 6 )  University of C a l i f .  OperatDr. 3e- 
c e l v r d  a h i g h  no.se colint 0-f 139/1134 w h c h  
norklng in a room where ar,othar operator 
(weartng respirator) was cleaning 31it drybox. '  

Hand Counts. ----- 
Band contarnhtitlm of' ~ c r 3 a n n e l  lc i ivinp 

Building #1 as recorded on hand count cards; 

-- UOfS _y Zia _I Laundry 

KO.  of  counts 

z'o. aver 

11 f. Thes t s 1n~l;le 

Hlghest sinsls comt 

recorded 16 74 1679 123i-F 

t. 3 Ier 91112 e 4 4 0 

average 66 .=/m 1.30 0 

recorded 1000 c,/31 1500 0 

9 No hand ccsctrts taken whils laundry was 
betng painted. . 

APPROVED FOR PUBLIC RELEASE 
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JOB AA-D PERSONNEL --- 
28. (Continued) 

VLvian - 

c 

Konlt~rlng o f  Product Containers e 

A l l  rnater la l  sent t o  process wss :EO- 
n l t o r e d .  
rancc . 6Oj% 3f ?V'' con ta ine r s  rccefvcd f r w  
decontamination were 5 e l D w  to le rance .  
These wePe sent  t o  the v a u l t  for stsrage. 
All sam.pl*s t r ans fe r r ed  o u t  of DP W e s t  
were 3on.t.tored. A l l  these were  b e l m  
t.014rance. 

A I  'L contqiners were Selovr t:)l*- 

-8. Contaminated Accidents. 

durf-ne the month. 
No contaminetedacc idents  "ere racsrded . 

A X E R I C I U l  LAROFZATORY 

G e m  r a1 . 
Shoe counts were taken twice t h i s  

month. No contaminated shoes ware found. 
A l . 1  roorils assigned t o  CMR-4 were checked 
four t i m e s  thls month, and no hot spots  
were found i n  any of t hese  rooma. Sonitor- 
ing-sheets f o r  these rooms w i l l  be made up 
i n  the fu tu re .  

Surface Mon 1 t orlng. 
Room 307 was rnonitnred- with a Pee l e e  

If3 times this month. A to ta l  of 45 spots . 

having a count of 500 c/a o r  over w3re 
found. All hot spo t s  found were cleaned u p . !  
Vost f r equen t ly  a 3x6 probe was used, but 'I 

due t o  contarllination and a shortage of 
3x6 probes, a penci l  probe was also 1iscd.- 

Beta-Gama Surveg. 

UbV Electroscope and Victoreen Surveg 
Xeter t o  determine a c t i v i t y  emerging from 
dryboxes and hoods. At RO time WRS t he re  
any a c t i v l t y  o v e r  to le rance ,  

Room 337 was cheoked daily with' the 

Air Flow Check. 

d a l l y  wlth a vclometar t o  determine if the 
proper amount of air  is passing through 
f i l t e r a .  Resul ts  show no drop ih a i r  flow . 

All dryboxes and hoods have been checked 
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I 

337. There were no O'rCr toier.unr:e ros.i;tr. ,  

'rcncrsl .  --- 
'?:e locker tc s t c r c  c l e a n  Drotective 

ciot,':liric h s s  been I n s t a l l e d  an? 1s m o s t  
sr t lu fuc tory .  An extra f l l t e r  nas been 
rim ~ o s t  of t h l s  mont'l;. TnIs  sazple  
w m  tskan to  determine t n e  amount Q ?  
trct lv i  t y  froin the exhaust  of B rtludqe 
sc.iilt.lon bslnp aerated. So far, no e x -  
cess f ve cc,nt;wal r a t  ton has beeri fwrirrd . 
Air-borne Cent s n l n a t i o n .  

23 tests w=re rim t h l a  month. Tk.era 
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were no over to lc rsnce  r e s u 1 . t ~ .  

--- 

Averape c/n/L this month - e 3Q03 
-Average c/m/L last aonth - a 0003 
Ylzhest single count this zonth - .0016 
Filehest single count l a s t  manth - .901.3 

;!and Cmnts.  . 

286 counts - were taken. F!zhts t 

.';osc Counts'. 
65 counts were taken. T h 5 r e  were 

 surf^ c 9 ':mi t 3r a 

T I ? i s  lab WYS monitored 11 t lmcs this 2 
d month with 9 Pee '!lee. Sa ho t  s p o t s  fjf 

. any type were f m n d ,  Th!s  lsb ie*-.?loni- 
t.:',red three tfmee a wee:;. 



APPROVED FOR PUBLIC RELEASE 

t 

i 
I 
1 ,  

.. 
: 3 . ..lf 

Location Tests  

12 
12 
.12 
ii) 
22 
1s 
19 
22 
I1 
12 
I. n 
13 
2% 
2'2 
22 

o r ; .  

FX:XRESS 

U N CL4SSI F1 ED 

3 .  G552 
. 0 . 1952 
3, %E2 
0.:')1P9 
0.1122, 
3.396': 
0. a399 
z. 3693 
0.1232 
3.5475 
0.9362 
3. c ;-,7 
3.1737 
9.37e3 
CI.E€19 

There were 229 p3cce.s af Glbsswarc 
decontaqinnt.ed dar.l.nl( the  month, af t h e a s  

. 63.g were found under tolerance (1593 c/m> 
v f t e r  three ~ ~ t ~ h l f i z ~ .  The rest  were d € s -  
posed by l!cr?&l 1s the ccntaminated dump. 
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2D. B e p  Canym 
C ne a € s t r y Labarat 3 rg 

3A. Instrument 
Sac t ion  

E b a r l i n e  
Lanhaq 

. Kaintanance 
. .  

Aporill 

APPROVED 

PROGRESS 

Surface  Monitorlnq. 
During the  month. CMR-12 monitored 

t h e  9ayo C h n i s t r y  LaGoratory daily for 
utcnme a c t i v i t y ,  us ing  the Zeus, "Cutis- 
P i 8 " ,  and Victoraen. 

-Anne1 workinr? i n '  the I n b o r a t D r r  
have been fu rn i shed  tGo Keleket Model 
K 199 Doslrneters. H Division furnlshed 
each xan with a f i l m  badge which was read 
dally and the r e s u l t s  made a v a i l a b l e  t o  
CMR-12. During the month, no one ex- 
ceeded t he  weekly tolerance of 0.5r o r  
t n e  t o l e r a n c e  of.0.2~ on processing d a p .  
The d a i l y  t o l a r a n c e  of O.lr f o r  days  
other than  process ine  was exceeded twice.  
dur ing  the month. The h iqhas t  daily 
expxure recorded on Dosimaters was 
c).11Sr and on f i l m  t h o  h ighes t  d a i l y  
expasare was 3.141r. 

A%r-Sorna Contaainat lan.  

month. 
No air smoles were taken during the  

General. 
A c t i v i t y  level at  the l a b o r a t o r y  

was very law dur ing  t h e  month. Remodeltng 
of the d r e s s i n &  r o o m  area was s tar ted  
dur lng  t h e  month.. 

A breakdown of  malnttnanc5 work done in 
each area: 

TECH AREA 

Ins t rumant Cal lb ra  ted Repairod 
'No . No. 

Chlcago Hand Counter 0 
Pes Yea 0 
Zeuto. 5 
Scaler 0 
Zeua 5 
F i 1 t e r Que en  0 
V IC toreen 263A 2 
Beta G a m a . S u r v e g  247A 1 
El  G C  t rome ter L-1.30 2 

I 

12 . 
9 
6 
1 
5 
1 
2 
1 
1 
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LI---. JOB AN3 P E i 3 S O N W L  

3 A .  (Contfniaed) 

Carlson 
Abbott 

F u l l .  

Rea l l  

38. Instrument 
S e c t i o n  
Research and 
Dwsloprnent 

De a1 
Pea l1  

Rsxro th 

PROGRESS 

DP '.VEST AND LAUNDRY 

Inatrrzment Cal ib ra t ed  
No. 

Methane Alpha Counter 0 
Poe Wee 0 
Alpha (Nose Counter) 0 
F i 1 t e r Queen 0 
Chicago Hand Counter 0 
Lands ve rk Chareer 1 

DP ZAST 

POPPY 
Hand counter  
F .I 1 ts r que en 

0 
0 
0 

N o .  . 

Repairod 

2 
25 
1 
8 
5 
1 

Probe Maintenance -and Fabr i ca t ion .  
Repaired : 

Hand Counter - 3 
PcncLl Probes -22 
4x6 Probes -43 

4 -  
3 
2 

j 
i 

1. Work was cont inued on a methane 
p ropor t iona l  a lpha  chamber t o  measure 
con taa lna t ion  d l r e c t l y  on an e l e c t r o s t a t i c  
p r s c l p l t a t o r  c o l l e c t o r  cy l inde r .  Construc- 
t i o n  of the  i n i t i n l  experimental  chamber 
has been completed and p r e l i r n h a r g  tests 
have been made. These t e s t  r e s u l t s  
have been very s a t i s f a c t o r y  i n d i c a t i n g  
that  contamination angnhcro on the c o l l e c -  
tor c y l i n d e r  can be msasurod wi th in  a few 

purpose requi red  a 

rl 

. percent, an accuracy adoquate for the .. 

-2. A new gas type b e t a  p r o p o r t i o n a l  
coun te r  was l n s t a l l o d  for the radio  
chemical o f f  i c ioncy  group. Extonsivo 
t e s t s  w i l l  be run on t h i s  instrument  t o  
check its value f o r  o f f i c l e n c y  meaaure- 
ments. To d a t e ,  t h i s  coun te r  has  repro- 
duced- i t s e l f  very well. The chamber i s  
of  ra ther  poor des ign  making i t  very d i f -  
f i c u l t  t o  s h i e l d .  A new type o f  chamber 
des ign  is contemplated and w i l l  probably 
be b u i l t  i n  t h e  nea r  fu tu ro .  
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JOB AN!) PE!ISONN!3L 

3B. (Cantinued) 

Raxroth 
D u a l  

L ii r k i ns 

H u l l  
Car lsm 

Lsmham 
A p p r i l l  
Abbott 

PROSRESS 

3. Some work has been done i n  the 
p a s t  month on t h e  f i s s i o n  counters  and 
onn of  the methano type alpha counters  
of t h i a  p-oup. 

on R portable propor t iona l  a lpha coun te r  
w3lch w i l l  u t i l i z e  a charged condenser 
f o r  i t a  h lgh  vol tage  supply. The i n s t r u -  
ment can be used wi th  an a t t achsd  probe 
with an e f f e c t i v e  area of  about 15 square 
inches or with  a s e p a r a t e  probe connected 
w i t h  a cab le .  The i n s t runen t  complete 
with a t t ached  probe w i l l  weigh approxl- 
mately 3 pounds and occupy a sgace of 
approximately 50 cubic  inches. A c i r c u i t  
i s  being t e s t e d  which reduces b a t t e r y  
drwln so that smaller b a t t e r i e s  nay be 

3 - used. - I 

4 .  Development work I s  being done 

5. For the -860 w a t t  induct ion 
heater, a glass enclosed hemisphere heating 
c o i l  was designed and tes ted .  Several 
refinements were made i n  the tank c i r c u i t  
. l a p u t  f o r  b e t t e r  e f f i c i e n c y  and t o  pre- 
vent  over  h t a t l n g .  A b l m e r  system was 
designed and l n s t a l l t d  i n  tho u n l t  t o  
prevant over heat ing.  

60 I n s t a l l a t i o n  of the emergency 
system i n  I'D'' Building has been completed 
and the  system is now being t e s t e d .  A 
t o t a l  of.12 micro7hones and 23 speakers  
have been i n s t a l l e d  a s  compared t o  10 
microghones and 19 apeakars f o r  the system 
as o r l g l n a l l y  proposed. It was found 
t h a t  f o r  best q u a l i t y  and coverage, some 
s?eakers and mlcrophones z u s t  bs r e loca ted .  
In some cases ,  r e l o c a t i o n  is imprac t i ca l  
and a system is being worked out  for 
s h i e l d i n g  o r  e l e c t r i c a l l y  switching t h e  
i n t e r f e r i n g  speakers .  
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LOS ALAMOS SCIENTIFIC LABORATORI 
UNlVLRSlTY O f  U U f O R N I A  

. wm ALAMOS. NCW MEXICO 07s.. 

MEMORANDUM OFFICE 
To I .  Carl Buck3qnd,.Leaderr General Monitoring S e C t i O n t D A n J  January 31, 1973 

H- 1 

Holmes, Jr. , G e n e r a l  

FLOW l4EAS-S 

Monitoring Section, H-1 

flow rates should be used for 1973 s tack computations: The following 

Flow Rate i n  CE'M 

881 

Area . 

TA-2-9 (s tack 

- 

TA-3-35 
' FE-1 Feeder 7584 ) 

9364 ) 
- One stack total 16,948 

(sampled), ' 

(sampled) FE-2 Feeder 

N o t  in use FE-3 

TA-3-66 
FE-7 Feeder (not sampled) 

(sampled) 

23,321 ) - One stack total  40,077 
16,756 ) E%-8 Feeder 

40,848 FE-9 (sampled) 
c 

FE-1 3 Feeder (not sampled) 37,797 1 

17,548 1 . 

- One stack' t o t a l  55,345 . 

FE-10 Feeder (sampled) 

35,163 . N o t e :  FE-14,15 do not  enter 
this Stack. 

2664 , 

258 1 . 

804 ) 

16588 

- One stack t o t a l  1062 

-24 .(sampled) 

.FE-26 1' . 

' FE-27 1 , 

- On one sampler 

TA-3-102 No FE (ShpP 15) 

TA-3-141 
FE-6 13741 

18575 

30161 

FE-9 

FE-10 



c 

1 

i 

TO: C a r l  Buckland' 
I .  I .' 

Area - 
TA-9-21 

FE-3 ( -0 119) (not sampled) 

. FE-4 ( -0 120) (not sampled) 

TA-9-32 
B l a o  32 

TA-33-86 ' 

FE-6, 11 

TA-35 - . .  
FE-2 

FE-3 

(not .  sampled) 

(average o f  normal 
C O l l d i t i O n S )  

FE-4 . ( N o t  normally sampled) 

FE-6 

FE-7 

FE-8 

-11 

TAz41- 1 
FE-2 (Sampled but  not 

emergency only) 

TL sample duct  feeder 
' TA-41-4 

FE-17 

TA-43-1 
' .  FE-15 (Sampled) 

FE-16 ( N o t  sampled) 

FE-17 ( N o t  sampl&) 

FE33 ( N o t  sampled)' 

reported 

T o t a l  

LOS A U M O S  SCIENTIFIC LABORATOR' 
UNlVCRSlTV Of CALIFORNIA 

LO8 A U M O S .  NEW WUlCO -344 

2 
I. DATE: January 31, 1973 

Flow Rate i n  CF'M 1 

1904 

1624 

3 

5732 

8083 

9328 . 

3030 ' .  

3530 

2988 

2166 

9200 . 

487 

3557.) 

24969) - (3557 already included i n  
this number) 

- One s tack 

4590 

2928 

546 

4002 

12066 a l l  one stack 



r 

. 
; 

. .  

TO: Carl Buckland 
-. . -. 

Area - 
TA-43 Cont 

FE-24 (Sanpled) 

FE-9. (Not sanpled) 

TA-46-1 
FE-11 (Roaar 8) 

TA-46-31 . .  

FE-36 

FE-37 . 

Note: HZ stacks not measured 

TA- 4 8-1 
FE-11 

FE-12 

FE-13 

FE-15 

P e l 6  

FE-37 

FE-38 
c 

FE-39 

FE- 40 

FE-45 

3 
.I 

LOS AUMOS SCIENTIFIC UBORATORI 
UNIVERSITY OC CALIFORNIA 

LO. ALAMOS. NEW MEXICO 07S44 

Flow Rate i n  CFM 

234 

12097 

1132 

1282 

1754 

21964 1 
19867 - One stack total  59694 

17863 1 
27633 1 1 - One stack total  48353 
20720 

Not used ' 

3556 1 
d) - One stack to ta l  5484 

1928 

23957 1 1 - ene stack total 45447 
21490 

626 

FE-46 

FE-51 

26157 

FE-2 . .  

FE-3 
- - . ... . . . . . . 

VHH:ed 
Xc: next page (4) 

DATE: JMuary 31, 1973 

. 35621 



TO: Carl Buckland 

Xc: Carl Buckland 
Dean D. M e y e r J  
Jack Richard 
Tony Montoya 
Tony Garcia 
Don Gibbons 
S k t o  Maestas 
V u -  Holmes 
File 

c 

4 - -  

LOS ALAMOS SCIENTIFIC UBORATOf 
UNIVLRIITY OC CALIFORNIA 

LOS *LIMOS. NEW MU(IC0 a7144 . 

DATE: January 31, I 1973 

. .  

.. . .. . . . 
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5 = ?'lu%oonium mballography 

Gords 

r 

12, Implrrsion stsdios 

I'RDGRE ss 

Hoe;t troaizt\en+; cmntinues 00 :d.scollaneous stosl too ls  and 
d i ~ s ,  and on various r.cil,ferrolas iw$uls a l l o p .  

sll tuballoy. castings,  prim to imchining, are 'Jsir.~ het i t  
trcated ( s m  entry Fio,.6) tc improve mchiaability and 
to pravmt distortion during machining, 

Tho mtsllograpny 05 p l u t o n i m  cdntinueo, -Ath onphaslr 
ori refining tho e lec tro ly t i c  polishing and, etching 
techniq%;lcs, and a Sattar mderstanding of the  s t r u c -  . 

t u r s s  thct 'arb revealed i n  F l u t o n i m  alloys. 'Tho etchinG 
'whaviji- of plutonimi 61blOjT6 is quits  dif-?orent dopending 
v.kether sr not the alloy is a sb-gle  o r  multiple phase 
a l l o y  -- the differsnco ;hhg  much more pronounad thar! 
%hat o Ssorved in ord i m r j  alloys 

'Hest traating .east tuballoy rosulte in gross mcro d i s -  
t<>r t imD br;rt ?ha =chicability i s  vastly improwd, and > 
suffioiont inc&rnsrl fitrassso w e  romovad 60 thae the 
castings suffor only an ins igni f icant  amunt; of distor- 
t i o n  VAYA michinod, 
treat all cast tuballoy p r i o r  to mchinhg# according. 
t o  tho Soiloc;ing schsdulc; fully ampal i n  the :beta 
region [72S0C, ) #  olowly c o d  throum the beta-alpha 
transformation range; hold a t  eenparatwo (600OC) in t h e  
high alpha region t o  mliminafe transformation stresses; 
and s laxly  cool to ord inary tamparature. 

PrsLixiinary vnrk has been starbed. t o  dotermina the 
possibility OF producing uxlSque Bropsrtios in a 2% KO- 
tu'imlloy al loy by isotkorml trarisformation. 

I t  i s  now oomxm prootics to hoat 

Tests ham bar. s t r r t a d  $0 botermina the ~fmmLu of 
dis.t;orbion the% occurs in tha su[qor';ing arm of tho 
Jevitatsd Cscigat (one of tho ilssigas) *en  IO^? at a 
teicpsrs-lurep of 125% f o r  a long period o f  t F m o  No 
axparimndl  data i s  avgilablo at this $im. 

K12croscopic &ching and inspection continue& on a l l  
6rtru:icd ~icr;~l l i~i~z rod usmi ?or 'initiwtor studies ,, 

To dufs, no satisfaetcry ranzsnt or technique has 3oon 
found f o r  c leotrc~lyt ica l ly  polishing hrylliun for nicr::- 
G cog io oxaninat ion. 

r\- nmbcr of i q l o d e d  steal b a l l s  have been examined 
mtal.logx*aghioaily .to dst0r:nine changes in str=lctural 
characteristics. 

. .L 
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Hodgas, Lloyd, Sands 

6,  %ator boiler r 

Nevenzel, S'iatkins ' ' 

9 .  Instrumantation 

' .Sturgess. Sands 

11.. EiIis ce 1 lonao w 

E. Tritiuin Surifiaution 

PROGFliiSS 

During tho past  nonth 8 BFa neutron detection ch~rnbers 
have boon f i l l e d  ma dolivored t o  physics and cnemistry 
groups 

Tv;on$y-fo.;r Cel iger  tubas of' differing design h&ve b o n  
f i l l o d  ,ax5 tested. 
othor @-ou?s 

Ten of those h v a  h e n  given $ 0 .  

Ten 43 foils cnd .nine 25 foilo ncve bean. ?repared during 
W'Q lust nonth by electrodoposi%inn,, The eapon tecizniq~is 
has beerr used %o propuro thraa ionium four depleted. 
uraniump tvm c o m l  uroniun, t h o r i m  and four 25 
f6i13. 

The reoovery of onriohad boiler soup has bean completed. 
'i"ne b % a l  loss of 25 due t o  a leak in the Omsga vault is 
15-25 gramso 

Furtner additions have bom mda . to  tlno boiler and tcro 
ia.!:gles have boon withdrawn f o r  e.nalyti i s .  

Apparatus is cozpluts  for ths o b s o r v a t i o n  of uranyl, 
n i t r a t e D  fluoride. an3 sulfate so;Lutions in a neutron 
flux rioarly equal t o  that in tho boiler itself, Tndso 
sxporimnts should be undomag next nonth. 3nrichsd . 

f luorids and ault'ats solution b 5 .  bean prepured ., 
Routine mickanwnca. and oountfng have beon carried oil 
duriEg t h o  Donth, 

One p u c d  of anhydrous LIC10, is being prepared for  
physics research. 
preparutlon for tbs synt!!asia o f  doutero paraffins. 
This v.ork h ~ a  bean amndoned, 

Considhrabla elfort %as expended in 

Agparakus P o i  bhe r u m o v a l  of air,  pump oil, end watsr' 
from s m i l  amorants of tritium i s  under t e s t .  The reaction 

iiobinson, Hociges 
Goldblatt  

of water with IJ at., 700W has boon found t o  pcrznie quunti- 
tativo raoov'ery of t h b  hydrogen. 

Apparatus for Lba recavory of t r i t i t i m  from the pumps used 
by P-3 it3 also 'aoing tested, 
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GROW C Y 4  %OiU"iiY RgFORT, -- C. S, Garner, Group Leader -- bi?miJer 1, lcN5 

1:. Radioassay of iJu . No sanplas w w o  sublittad for radioassay during Gotoimr. 
samplea . fb 'see  of standards vias prspared for CU-12. 

Brdford.  A.Srawniner 
!SIm h h n r  k t l S 3 ~ ,  Farml l '  (R-4), Robsrts and 'cgahl: U::S-293, 
C. ilirt. Hudgins. 
Rcborts . 

The half-lifs of 43 and of 40 nave been reported by' ' 

2, Purification o f  Pu 

3. Drown, Cnrrit3,  
Gsrggn, Hagen, \%ah1 

Reports describing ,the davologmnt and operation of the 
Building D purification proccssse are baing wrictsn. , 

5 .  Recovery of Pu A report describing the Uuildine; D rec'owry processes 
has been complctad and submitted for pro j o c t  puolication. 

Iiriprovemnt of certain features' 0.f the recovery rooms 

rocovery ITork can h g i n  ins ide  of .two wesks: 

7 

Duffy, Garner, 
itlair., Rodgers, 
Nolfe is continuing, I t  is  hop,pd thut  research and service . 

6,  .'Service and cclibra- 
tion of datec-bion 
instrumate 'is i n  progrsss. 

C b o k  of electronic equipment for the radioessay of iJu 
( j o b  1) c o n t i n ~ i e ~ , ,  6 report on the electronic apparatus 

. _  Chadwi o k 

7, Produotion of fuF, Sea LA4.40 for u tdnninal  report on the Building D dry 
conversion procash;. 

Equipment for mueuring the vapor ixassura of certain 
Garner Hassell 

.#&onium oompounda i s  slowly k i n g  constructsd. 
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JOB AND ?!P.SOhqEL PXOGZESS 

3. DP unit6 for plutonium Construction of production tr2garat;ue con%inues, 
ring coabing l i n e  l r s  ssosntially oomplote, 
aE tihe rest of tho system awaits arrival of o. h o d ,  

Fhei 
Completior. coat iag 

Dorough, Lipkin. 
.. Pez-lmr,.. Vioissraxn 

. r  . .  . 

. 

. .  



GROW CB_-7 MONTXLY REPORT -- J. ble Taub, Group Lossbar 0- Novenbr I, 1945 

JOB AND PERSONYEL . . ' PROGRESS 

3, Refractories Satisfactory progress has been made on tho preparation 
of high dens i ty  insulators of Tho, containing 3 porcenk . 

i4ullen Lohman, CaF',, The piecss can bo d r i l l e d  only baP0i.e firir4% 
. Turner . T k i  first usa!>!.e piece rrado had a dccsiky of 8;3, aut 

lator pieces, fired at higher tonpratures, had dens i t io i  
of 0,9 cnli 9.0. 

17. Genaral foundry 
work. , 

Arnold; Rbssel 
Smith, Aranoiv; 
Cas troo arau .  
?dill iamon. 
&jeter Clark 

17 Y - 3 .  C S U C ~ S ~ O S  
31 Y-2 Cruci-Xes 
59 Y-2 Pedestals 
21 Y-1 Crucibles  
35 Y=l Pedestals 
7 Ricg molds 
7 L-2 Cruaibles 

22 V-2 Crucilrles 
I ' 4 Y-2 CruciSles ( B e O )  ' 

The new 25 inch mfcarta furnace pp88 t r i ed  ouk and then 
disassenllud to replace the steal washers on tho vacuum 
glands with brass mshers, to prevent hea.tingo Chicago 
did no t  follovr.the drawinga on t h i s  do"ail. The 100 K-? 
rator gonerator must be altered to provide &re capuci- 
tonce in the cirouit  In order t o  obtain mximum poser 
in the soil. 

. .. . . .  . . . . . . . . 

18. General powder 
metallurgy 

. .  
Hiroch Espy, kis ser  

. . .  . . . . . . . . . . . .  . .  .. . . 1 . .  

I 

. .  
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GROW CX-7 IdOHTIiLY REPORT 0- J. 2* Taub,, Group Loader -- Bov, 1, 1945 (oont. ) 

FROGRESS . 
. . . . . . . . . .  

, . "! . ., . . 
JOB AND P'ERSONNZL 

. .  . .  r 

I 

. .  . .  

. . . . . . . . . .  . . . .  . . . . . . .  . . .  . . . . . .  . . . .  . . . . . . . . . .  . . . . . . . .  . . .  . . . . . .  ... . . . . . . . .  . . .  . . . . .  
. . . . . .  . .  

. .  

i 18, (cont;. j 

. .  . . :_.. I . . . .  
i '  

. .  . .  

. .  . .  ! 

. .  
. . . .  

. .  

. .  
. . . .  . . . . . . . . . . .  . . .  . .  . .  

r 

" L .I 

. Considorable l i t e r a t w o  ressaroh w d 8  made on s i l i c o n  
, acd its alloys, Preliminary rmrk has hgur? on the  effect 
of b a l l  miltink and s i z i n g  of particles on tha apparent 
and tapped dons it ies . 

. Sork on tho preparation of' strong, high denai ty  boron 
oompacts has continuad. 
.1,75 g/co has been obtainod with silver or aluminum os 
bindors by mixing and warin pressing a t  500°C under ta 
'pressure: o f  40 psi.  
particles aro coated with 8 f i l m  of silvsr.' has yieldod 
dens i t i e s  of gra!ns/ao with a f o t n l  porooi.t;y of 12 
percent, In addition. eieing of boder ips  produoed . 

bsnoficial effects, a dens i ty  of 1,95 g/co having been 
obtained wi th  one bornn nix'utre. 
s iz ing plus  mtal plated boron part ic les  looks very 
promising,' 

A boron density of approximately 

0. now method. 'by which the boron 

The oonbination o f  

N,.Generel fabrication 

Tsub, darnard, 
h m n ,  Andrme 

Xork has progressed on %he drawing of kine wires. 
ing silver, 3s aluminum; silver-oudnium alloy, and 
~n~;anese-cop~r-rickel al loy  wsre drawn t o  a diameter 
of ..005 inches. 30vr carbide dies have been ordered t o  
fill the gap betwon fihc available .GO5 incn alzd .0028 
inch d i e s .  

Sterl- 

Psnokhcr order for . M O  inoh 
tuballoy available is  being 

d iamter  yire of the purest 
worked on, 

I . 



GROUP CU-7 MON'fliLY R-WORT -- J. W ,  Taub, Group Leader 

JOY A53 PERSOP3JEL 

19. (cont , )  

20. Plast ics  service 

Ghuroh, . Arnold , 3. 
%weig, Sargeat, 

. Gal10 

r 

PROGRESS 

Spot weldiag vms successfrally employed io  joining . 

iimrylliun-copper foil to tuballoy. 
of nickel on tine tuballoy y ie lds  6 s troxor  bond than 
doss .::am tuballoy, 

Ir  .a005 inch plate 

The wolding forch.designed b.J Chicago i a  
t i o n  ir? L!e shop, k r ! c  has been started 
of tubalioy, ' . 

. ... 
c . .  

under construc- 
OR t he  welding 

. .. 

', I 
J 

39 stopoook rrssemblies was6 injection molded with Dupont 
WP-10 plast ic  for corrosion' rosistanco. 
to ta l  of  '96 assem5liss and oonrpletes the'ordor, 

h solution of ?olyvinyf acetate was f o u d  satisfactory 
for cost ing a .GO1 inch aiamter tur@ten wirec The 
aork has Seen haltsd pending results OR th i s  coated 
wire from tke plating group. 

This mikss a 

Samples of 24ST rzldnun more coated vrith 5 dif ferent '  
p last ics  and testod for reaction with OK-20 developer. 

. A l l  plast ics  showed marked imI;rovomnt over a r e  alurninm.. 
Tests are being repewted uslder controlled conditions .to 
deternine tk Sost; plastic. The coating developed l e  t o  
be ussd 03 the developor tanks at S S i t e .  

. 

Rssenrch has been umtor way on thread molding. 
general.purpase plast ic  has 'won used and several other 
p last ios  having cortain specif ic  proparties aro on order. 
Tnis w r k  i s  being carried out i n  conjunction with the  
detonator group. 

One 

Four polystyrene slugs wore produaed for group X-7. 
These -mre t o  be machinod to irregular shapes and then ' 

platad. . s f t e r  plating the polystyrene is  dissolved out. 
leov.iag the she11 of plated raterial.  

A request  for high density, non-condmting hollows 
cylinders has buen rsceived from,group G-8. 
oxide-filled polystyrene i s  the mtefial under considera- 
tion, and preliminary pressing will 5e 'mads on t h i s  ' 

Tuballoy 

skiapa n 



GR2LT CY-7 WIJTBL!! RSFORT -- J. 2?. laub, Group Leader -- Nov. 1, 1345 (cont,) . 

JOS AND FmSO?TJEI. 

21. Electroplathg 

Slatin, Wible 

' r  

22. !Jiscellaneous carbido 
fabrication 

Cal lborn, Crumbly 

23. UoLqrllium procurenen'; 
and oontaots 

PROGKESS 

' A considorable' increase in the anount of  electroplating 

ore as fo l lows  : ( Z J  Silver and gold plating o f  various 
parts; ( z j  Developmnt of tho process for plating . 

2erylLim ana golci--oryllium alloys w i t h  nickel, cobalt, 
and nickel-cobalt alloys which can :JQ hoated t o  30O0C 
for 24 hours without blistsring; ( 3 )  Small TNT weighing ' 

cups w-aro inado 5; dopositing silvur on a p l a s t i a  or 
fusible a l l o y  sild disso lv ing  the ccran, Thickness of . 

silver wus .(I30 inches. 

, work was noted ';his month. The 'jaw whioh wore completed . 

Current proeloms are Hs fo~lorvs: (I j Deposition of 
s i lvar  o r  gold on %untallac.sheet; ( 2 j  Deposition of 
.OOOrJOl inches of silver OR plastic coated .001 inoh 
tmgsten wirer coating t o  be continuous and homgeneous; 
( 3 )  Deposition of  niokalB cobalt, or s i l v e r  on 200 to 
400 .msh boron &ad s i l i con  pov.der; (4j Deposition of ' 

uranium plates from a fused salt. 

Thee solid cylinders 13/4 n' x " ::are pressed for ' 

Creuts, to be mschinod into spharss. 
by the  shop, md tho ordor is  being repsatedB f inal  
mohining ' to  bo doao in S i p  shop. 

.. The repeat order o f  12 cylinders, 11/4 

. 
' 

These were spoi led 

inoh diametdr by 
1 inch high was.yre,osed for group CLG8. In addition 
4 cylinders i inch x 1 inch ymro .prossed for the groap. 

' 

' 

.- . 

Taub 

?iellborn, Crum'nlyo 
Sohmitt 

'7 

The balanoe o f  ths  beryllium odors are being oatainod 
cnooordicg to schedule, , 

. .  

lfhe production of hoe pressd beryllium has remained , 

approximately constant. 
not desired unt i l  stlitable mthods of, aoal;%is have h e n  
worked out., 

An increase in production is 

Resullx t o  date on Be0 content are ve4- 
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GROW Cll-7 W8THZ;Y RWORT -- J. E. 'Tnub. Group Loader -- NOT, 1, 1945 (con3.J . . 

JOa AND PERSO'INEL PROGRESS 

24, (oont , )  encouragiq, indicating approximately "15 poreent 360, 
150 results are available on tho amunts of carbon anc! 
iron ; m m n t .  

. . . . .  . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . .  ....... ?-? . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . .  . . . .  .. . . . .  . . .  . . . .  . . . . . . . .  F. - .  -. 
. . . . . .  . .  ._ . .  :. . .  

. .  

! ! 
i 

,A j I 
IC- 

I 



JOB AND PrnSO!.!NEL ' &OGRESS 

1. Reduction of uranium 20 k i los  of biscuit mota]. were i s s w d  f o r  fabrication 
studios. .Total production o f  biscuit  mtal  for October 

Baker, Onstott , xras 43 k i l o s .  

8,, Roduotion o f  plutonium 

12, Remelting, s l loy ing  
. and casting of' 49 

metal 

Edelman, Streubing 

17, Beduction of  25 
fluoride 

Baker, ' Xeiss 
Xc K i e  

24. Corrosion and. . 
protection . 

English, Jagor , 

No reductions'mde during the month. 
pluto?zium metal w i l l  now be done t a t  DP site. 

Tho production of 

Tha entire mollCh was spent in  the design and construc- 
t i o n  o f  neir .appnratr;s. 

Alloys o f  uranium and ?lutonlum containing 99, 96. 95, . 

SO, 85, 60, 75, 65, and 50 atomio percont U lore prepared 
and casto The 89 and 98 peraent alloys would not oast  
.satisfaotorily, %oh casting was anmaled for 4 hours 
at 500°C before being sent to the physical measurement 
sa o t  ion. . 

355 grams' of plutonium -tal were remelted during the  
month. . 

Thirty-five reduotions o f  onrioheql fluoride f r o m  X ware 
made on tho 10'00 g scale giving an averuge yield of 
99084%0 

I 

. ' I  
I 

Th0 to ta l  amount o f  m t a l .  produced i a s . 3 5 . 4 2  lcg. 

A t  the present tim no practical mthod f o r  cont'rol of 
corrosion o f a  p h s o  m t o r i a l  is known. I:'ork on the 
developxnsnt of a satisfactory process contintad with 
anphasfs on oloctrodsposition fr.om aqueous solutions. 
Coimrcial J cpnide-t-ypa p l a t i n g  b a t h  for si lver,  
coppor8 and cedmiun mro us&. No satisfac3ory degree 
of adheronce t o  ths bas0 netal was o b t a h e d .  

' 
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JOB AND PZRSOWEL LZRoGrnSS 

2 5 .  Sunnary of anulyzical Samples corq>lated and reported during October, 1945 

32. 

24. 

38. 

services 

Application of the" : 
pyrocr l e  c tr  i c  rn tho0 
t o  plutonim oxide 

kttemjt  t o  develop 8 
quantitativo spoctro- 
cidznical nrethod f o r  
WRun-o f -Mi 11 v saxp le s 

Ssahe ldor 

Stud iis in extracit ion 

i'iild i 

Group 
cw-4 
CM-5 ' 

c:4 - R 
ck+n 
GI$-13 
CY-15 
ClLl6 
14 i 3 ce 1 lane ous 

- 

Total 

m. 

21 
18 
51 
1 

13 
10 

121 

I 

1 .  

. 6 .  

Piorking curves for 13, Hg, P using Au as internal standard, 
for Ge using 3 i ,  for In,, Sb, Sn, Pb, ,Zn and V usiug Mo, 
urd for Sir Fa, En, C r r  Mg and A1 using ih as internal . 
standard h v o  bean presorod for the gyroelectric nothod . 

for  plutonium, Ths average deviation from the man for 
216 detsrminations of -intensity rat'loa f o r   the^ abovs 
ciirvet, was 8p5$0 

In'order to  detenniris accuracy a synthotic sazgle con- 
taining ten e l e k n t e  was prepared. The values for Cr, 
Fo and k!n datoridned co lor imtr ica l ly  are to .  be compared 
with speotrochmical valuss. A study of the photographio 
prooass has been h g u n  with the view of  explaining the 
shifting of working curves from f i l m  t o  f i l m .  An experi- 
ment was perforxed to deternine what  position on the g a m  
tim curve is reaohed after developing a 1c6 a-F eaulsion 
in D-19 devalopor for 3 niautes (the normal tins). 
liminary rovults  show that maximum g a m  is' roached 
before tho end of 3 minutes, 

Pre- 

A direct cofipnrison o f  tha (elemnt/lntgrnul etandard) , ' 

l ine  intensity ratios for a f i x e d  quantity of a given 
e lemnt  i n  the three matrims C, NaCl, ?!go indicates . 

that the intensity retios are reproduoible within (I 
factor of three for 3e V,' Ag, and In. The work has 
h e n  extended t o  inolude Cd, Au, Pb. Sn, ?ha Co,.Sb. 

The study of the extracti0.n of A&, f r o m  aqueous aolu- 
t ions by isoprokjl .ether. in the presence of BC1' has been 
omnpleted. 
those of Fe and Ga, 
wens found to 1 1 0  41 at 7.5 f RCl, 
of  the extracted gold. compound in  i;ho ether phase at 
5-65 N HC1 YR\S found t o  be HAUC~., .  

The distribution ciuve is very similar t o  
The msxinum parZition ooeffioient 

On analysis the formula 
, 
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GROUP CM-9 MONTHLY REPORT -- H. A. Yotrut;eo Group Leader -- Y ~ T .  1, 1345 (mnt. 

.JOB AND P:’;RSO!INBL. PROGRESS 
45.’ Eloatrolybio deterinina- 

tion of Co in \IC-Go 
a1 lo ys 

Ths mthod under investigation involves dissolution o f  , 

the a l l o y  in HF and krusB the remvc.1 of these acids by 
fuzine with ihSO,, dissolving of the residue ‘in ?%OH, 
the addit ion of F&Cl and NaHSOsB arid finally electroly- 
sis for 45. nin. vbith a rota%inc cathode.:. Tungsten doas 
not intsrfara, 

’ 

hncrof ,  Throa’morton 

T h i s  procadure has been rmrked on intermittently for the 
p a s t  3 or 4 monfhs. 
anilysis of several samples, 
mpir ica l  and a nor6 oriticd study is now baing .3ade, 

It has given good results on the 
The method is oomwhat 
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JOB Arm PTXSONNEL 

Casting of uranium 

Se lmanoff 

Centri flrgril casting 
of uranium . 

Hanilton: 

Ihat capacity of  
uranium 

Hainilton 

Residual stresses 
i n  uranium castings 

. .  

PROGRESS 

November 1, 1345 

Exprinsnts  to dete-mine the' reasons for the difference ' 

ia castability of extruded rod atxi .blsauit metal wore 
coatinumi, An attempt was made to  corrolata chemical . 

analytiis of cast ings with nechaniccl proprtias,  Results 
to data are iaconciusive and t h e m  is sow doubt that 
the nccumcy of' the analysis is sufs'icient to warrant 
the intarprotation of tho d8t.a boing atts:ripted Degassing 
of Me0 cruci'slas aiipcars t o  have ?IO offect on tho sound- 
ness of' the castinp, 

S~veral casta of kunispmras vmre made using refractory 
mlds, Tile d i f f i c u l t i e s  with sueporting the nolds were 
overcome however, quite large michinine; allovances are 
necassary to f in i sh  the insida of Q casting with the . 

rsaalt that only a s m 1 1  saving of: mtal over oonvantional 
casting is l ikoby. 

.Calculations were made for bi-axial casting of hanisphores 
and showed prornisu in inproving insida surfaco shape and 
cccalaration undar which the mota1 muld solidiQ-. Design 
of necessary a?pwal;us wes started. 

Butlor . 

A h a t  trsatmmt was ostablishod for all tuballoy caakings 
which has resulted in  improved machinability and s tab i l i ty  
of dimensions, 

. Bosembling of apparatus for masurirq heat capacities 
Q: e. modiricd nnoroid m t h o d  continued.' 
were oalibraterd and radiat ion correction constants 
daterdned. 

3!hermocouples 

Untreated 
f in ish  nerohined casting8 anneeled i n  the lm%ta range 
(725OC) wont out of ohape badly and exhibited a roughened 

' surface, H i g h  alpha anneals (600°CJ showed no notioeable 
distortion bixt tho sane castings when reannealed in th3 

. low beea regiorr, want o u t  of shape. Rough caetings 
annealed i n  eithor of  tho above prrys maintained their 
ohape during mohining and resulted in  pieces whose 
dimsnsioas rarnainod constant and allowed easy assembly. 
The low beta ameal  of rough caseings produced a 6tructura 
that  mchined much mre o a s i l y ' t h ~ n  that produced by 
alpha &nr!ealu , 

' 

' Tuballoy rings stressed hydraulioally 5-1s were anneelad 
as above, Sithor anneal removed strossas but roughenillg 
of tha surface occurred in the low beta treatmat. 



GROW CY-11 IiOfiWLY REPORT -- S. bhrshall ,  Group Locder -- Nov, 1, 1945 (conk. ) 

'PROGRESS 

5. Eleotrodo potenkials : A  fe iv  more ciiprimnta for  detemining %in0 eleotrodo 
potential of urgniun in solutfcns of uranous s u l p h t c  
ware carriad orrt and the results a'utained wore similar t o  

af uraniwu 

Pannell . ' thoso prcvious Ig ra-sorted, 

I 

It was docided that rima information concerning the 
h.bviour of uranous ion was requirod a d  plans were 
mado for sotiting up appratus needed tr, maswo aonduc- 
tanoes, i o n  m S i l i t i o s  and heats of solutfon. A thenno- 
stat aontaining four gallons of S.A.E, 6 was constructed 
and it is haped that this will be controllable to 0,0CJ5°C 
in tho range 18-25*C; Cia tompcrature will tm measured 
to within O,O0loC. 
having tho ahsracteristics recomnended 3y Jones & oovvorka: 
and has a oonstmt c1030 to unity. S t  ha3 not yet bean 
possiole t o  measure the conductance of nater redistilled 
in quartz booeruse, of a lack of 8.0. resistance bridges, 
but rough results obtainad with a daoade-box and s l ido-  
wire intiicate that it is of the righk order of magnitude 
for use in t i i sas  oxporiments, 

A conduotsoce cd.1 was designed, 

r 



GROUT Cl5-122 MONTXLY RE?ORT -- Go U. Ricoh, Group Leader -0 IJJovenber 1, 1945 

JOB AND P r n s o r m ~ ~  
U. Monitoring and 

docontrrminat ion in  
Tach &ea 

. .  

I%OGR%SS 

Tha analysis of contaminated creak water has .been com- 
pietod and a report of' t h i s  a n a l p i s  w i l l  bo submitted 
t o  tha documnt room, 
of inproved bundry pracodures and washing S Q ~ U ~ ~ O ~ S  
viere mda during the month. 
c i txata  have groved t o  be of s0.w value in laundering 
tha 49 oontaminated ciotning and the clothing from .Baa- 
and Onsga, . Eowavur, EO cleming agent has t o  dats'bsen 
developed wjnioli is complot.ely satisfactory for vieshing , 

contaminstcad rubiji?Jr gloves. 

The con-vsrsion of H Building, pregirutory to 03CUpation 
by Friedlander's grou? i s  proceeding rapidly, 
auilding lcboratoriss have been m s h d  and painted. 
Hoodsr @-her have been rsplucad and the S u r f B C 8 8  of all , 

labratory beochss hav0,buen covered with stainless s tos l .  
A ~ s O .  .the n~ l i n o ~ a u n  flooring wi11"b replaced. wit.?.? 
new l ipolemi.  
cated 
version, A l l  outside service wor!mri such as plumbers, . 

carpentersr el-eotriciens. etc. ,  are given a oonpleto 
oheck for haxd and body contamination af4;er ea& job, 
No3e counts are recorded for each vrorhr, n e s e  m s ~  , 

OoWts serve P B  an i~ication of their exposuro during 
the job. 

Studies ooncorning tho dovelopmnt 

Citric aoid and' souium 

All H 

, 

Air counts taken i n  H 3uilding have indi- 
large drop i n  a i r  contamination durlng the recon- 

A l l  psrsonnel who hem b d  eXposur(3 to  49 t o  any degree 
aro'urged to submit t o  a urine radioassay bsfors leaving 
the projsot. 
Florenos Mulling,, phone 245, 

This nay be arrangod .by contacting 

During the, month, monitoring was dons in  Buildings D,  
D 2, D 3 ,  S i p .  U ami I, u s h g  the QP0e Near, QPoppyn, 
and 'Zauto". 
of 160. , 

D 152, hava shorn a decrease in dagreo of contiashation, 
whih roqms D 315, 'D 320, B 322, and D 523 have shown a 
.slight increase. 
D Building f loors  tire only in oporation once e v e ~ j  tm 
or three deys duo to sn 'insuf'fiaient number o f  janitors. 
A remrkble drop in  floor counts i s  experienced immedi- 
ately after s'crubbing. 
d a p  following scrubbing, the oounts are again quite high. 
A5r count date taken in D Suilding rooms and positions 
have indicated. tjnors i s  a correlation between high floor 

3620 rooms mre checked with o daily ,average 
t o t a l  o f  1759 high counts was found, w i t h  a 

daily average o f . 7 9 .  ROOIM D 109, D 110s D 119, D 120, 

Sorubbing mcnines used i n  woshirqg 

Bowever, after an interval of 2 

C O U n t S  high air C U ~ C l ~ 8 0  A l S O s  there I S  8- eViddXlOe, 



- 17 0 

GEaup CM-12 WNTl&Y .REPOitT -- R. 3. Binch, Group Leader -- Kov,' lo 1945 (oont,) 

i ~ .  (cont. 1 ' established Sy plotting sir and f loor o o k t s  against the 
relative humidity, Ohat ralat ive fiunidity balow tends 
to  increase tha air contamination. !$ore oxtsnded studieo 
on this  subject m y  be conducted during Nbvernbsr. 

A i r  contar;..ination t e s t s  i n  D Building and the surromding 

.tho coun-bs run i n  SoptQmSer and OctolJer of the sa= , 

rccms and positions is listed ?xlour, 

area vsre coneinued during tho month. 1). comparison of 

' D l 0 5  ' lo ' O,Il4 0.013 ' 

D 120 11 0.044 . 0.012 
D 137 10 ' 0.019 0,012 
D 152 10 0.032 0. MI2 
D 305 9 0.012 . 0.015 . . ' 

Attic 0Tier 

. r  

D Annsx . 10 0,017 0.022 

This shosvs er decrease in air contarnination'ia four rocms 
and a sli@t increase i n  ono'room and the a t t i c ,  
air oounts frm room and positions in and around D 
Building Tor October are: 

hvarage 

Room No, of 
NO, 

D 120 . 11 
D 2.29 . f l  
D 138 10 

' D U S  ' 11 
u 305 9 

' D 307 10 
D 311 11 
D 311a 9 
Dobnstairs 
bll 8 

C O U Z l h  
-301-.1 - 

Outs ids  by 
. fhQt door ll. 
Attio over 
D Sarzex 8 

Al2nax 11 
. Roof ovor 

The total average 
o/&. The to ta l  
0,018 o/x/CL, 

Bve r a p  
d!&. 

0,012 
'0.053 
0,008 
C.008 
0.015 
0.025 
0.020 
0.025 

0.930 

0 , O i C  

Highest 
Single c/m/L 

0.022 
0,240 
0,014 
0.016 
0,081 
0.113 
0.071 
0.076 

0,064 

00 023 

0,017 . . 0,062 

of all counts i n  September was 0,042 
average of' all counts .in October was 

. .  
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GROUP CM-12 MONTHLY HEPORT -- 7i. B. Hinch, Group Leader 

JOB AND PERSONNEL 

lA . (cont, 1 

1s. Monitoring and 
dgcontamination i n  
DP \Test b o a  

cox 

Appler.  Beak,. I .Brown, 
Cosle, DeokOr, 
Greening, Maas , Xelaon, 
PSumroP, C. Bateraon, 
Ponton. Price, . 
Rencie11. Ward, Young 

PROGRESS 

The average of a l l  nose counts ia the  Tech Areawas 10. 
Tho highest average nose count was 62, and the highesk 
single oount rms 84. 
count r m 3  LO, tho highest. average P.=S 62, and the highest 
single, count was 84, 'Noso count results for the con- 
taminated lam-dry ace now resorted under DP West NkD 
seokion, 

In D Building the average nose 

A'total of 1927 hand oounts vias tsbn,  of. which  81 were 
above tolerance (500 .c/m) afker washing 3 .timss. 
average o f  a l l  counts vma 261, tt;s.highest average comk 
wes ai615 and the highest single count was 30,000. 

.The 

197 separate items or groups of items mre dacorikaminated. 
during the month, 
and ~ W W  carriers is now being done by the DP mst W 
seotion, 
were washed, 800 returned t o  K stock and ,100 returned t o  
laboratories , 

The moaitoriiig of boron transfer cans 

900 soparate pieces of contaminated glassware 

There mrs tno contaminated aooidenta during the month. 
Bo*h were due to outside.  laborers cutting thoir fingers 
on contaminated tools .  , 

Beginning operations a t  DP ;i'est :';ere postponed unt i l  the 
w o k  of October 29, 1945, A t  such a ti- three shifts 
w i l l  be in efssot. 

The Health-Safety rules for DP Rest Area wore printed 
and distributed. 

Hand washing prooedure was poatxsd in a l l  wash rooms. 
Tartrate Hand !,*!;'ash, Sulpho Soap. Spindle O i l ,  and hand 
brushes wem supplied t o  all wash room. One barrel 
aach of Spindle Oil. Sulpho Soap aod wax was obtained 
for DP ?%st Area,, The materials ordered for hand wash 
i\*)r'g received and stored, Tala wa8 supplbd to all H,I*  
lookers, All paper shoe and bootie disponsers have been 
receivod and set up,, 
throughout We plant, 

Tha neoessary el@s have besn plaosd 

Twelve f i l t er  queens are now on hand for uso in DP Hest, 
Eighhen Zeutos ware raoeivedj t e n  ~ 3 1 1  be plaosd In 
oparational room; one in the reooiving room (319); one 
in tho deoontamination room (322); one in photostat room 
(601)s one in stookroom (603)s o m  fn mahim shop, 
Building #6; t b  ramaining w l l l  be placed in  room 405. 
O n e  pipe monitoring "Poppyn and o m  regular *Poppyw mere 
received and are fiow in room 322, 

. . _  
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GROW CKi-12 'EOlU!aLY iiEPORT -- 3, TI. Hinch, Grou? hauor 0- Xov. 1,. 1545 (oont,)  

PRiXiS1ESS 

The l a r d r y  s n i p  was .wnitored by r a q w s t  of Nilos k'iells 
09 October 15 and .has found non-contaninstad, I t  was 
raqmsted Idkt roon 302 be monitored an o check after 
opening the firs% r W r  oontainor but no contamination 17as 
found. . .  

Star'cix Catobor 19 continuous air  sempllss mre taken 
on the exhausts of l3ui ldb-g~ 2, 3, 4 and 5 and on stacks 
numbers 1. t%d 3 during, the working hours of the plant. 
The rosults G ~ O  86 l"01lows: 

1C. ldonitioring and dooan- 
tamination in  UP East-. 
Area 

Egaxim 

?os it ion Bo. o f  Tosts iwarage c/& 

Exh, Bldg. #2 ' 5 OOoO871 
M. Bldg, # 5 .  .OQ01951 ' 

Exh. Bldg. #4 5 .0001328 
EA, Bldg. . .  #5 5 .00019W 

Stuck +3 . '  

5 . 000085 
5 .0000182 

S-LLtok #i . 

Thore were SE!3 nose swi  es t a h n  #*.the laundry for an 
average count of 1,7 OL. Tho highest'individual axvetrage, 
naa 3,4 o/n. 

Sixty .boron can8 were deoontaninatod and painted prior 
to start Up,. 4N EW, will be placed i n  the empty. line 
t o  roon 322 for cloerning l W r t  oontminers. 

No contarninatad accidents ocaurred during the month, 

. During the rnonth inonitoring ~ ~ 8 8  carried on in rooms 
5203,.5204, 5205, 5207. 5209, 5210, 5226, 5227, 6228,. 
5250, regularly and other room8 as requested by group 
(33-15, '&nitoring has been entirely by instrumant with 
a ~ Z e ~ t o " ~  tam Vee Reeea, and 4x0 nPoppiesn in use. 
1229 position8 were cheokd w l i h  recordable read ixe  in  

Infrequent mni%oring in Building 51 
shoiwcl SO= count in the 'Bhotw offices and the dirty.  

' 691 instanooe, 

. lockor rooms. Saturday roam mnitoring has Seen eliminatac 

The following is data 

LO bat i on 
5203 22 
52 C4 22 
52 05 22 
52 07 22 
5209 ' 3 

?Ioe of 
Tests - 

on a i r  oontadnation in Bu'ilding !jZ: 
Amr"sg0 ' irigh count 

count c/m/ct o/m/z 
0.0265 0.274 
oe32 91 0.176 
0,0270' 0.272 
0,0690 0,237 
@"om99 0 . ~ 0 7 ~  
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JOB X ? D  PERSClNNEL . PROGRE2-x 

3, Gonerul plqnt. opsrction A group oi? m n  has been apgointed t o  aet as night 
suporv~sorg. 

be on duDj 
ope rat ion. 

~eonusi.of a series of dif f icul t ies  in instalktion. no 
ectlwl production occurred dur- the past non+h. Harv- 
ever, sme preliminaqr prodsckion W O ~ K  hes been done, . 

and purifioatiosi will start 011 ru'ovember 5. 

These w n  w f l l  be in e o t w l  charge of 
: Burke . . the p1;n.P; <&en they.  are on c?ukyr and 0138' OF them will 

a l l  tiines a t  night Then the plant is in 

. 2, DP ;'(6~t build- mSn- 

Beyer, %yes, li0gp-s 

This group hriS been set up t o  supervise tne rrab*en&nce 
nechanios in the east and west areas. an4 t o  supervise 
the vzork of the shops and craftsmen f o r  DP Vfesta 
fu.t;ure they m i l l  rf3port.m the general oondition of the 
buildi.n48.&14 the amount of shop work handledo 

Plmbrs end electricians have oomple.t;ed iastallatian 
work i x i  purification hoods but continued trouhles. mostly 

Ejensonr Hsokert. Hordeen, w i t h  leaks h ' p r o c e s s  pipings l ~ v e  prewented aofm~l pro- 
Dixon, Xachalt. Iden- oerr~ing p pllitonium to date. 

?lendmm, Guyon, P i f i e l d  

tensnos 
In the 

3. Wet c h i s t r y  operations 

XrCtZBI. bollgacrej 

5, Ui3tallurgice.l operatlolls 

60 Gensral serviuos 



:halsc 
food being sQpplied bjy nest mess- 

only five ~r?eals L= week HIO beFw served. 

Tim cafeteria opcnea Ootober 15 t o  semi noon 
Rt the presest 
Approxpat+y 

. 5l5 metilshave been served in the cafeteria. I .  9 

Transportation. 
T m c - u p  trucks? 4 carry-ulls, '1 jeep, 2 
'busses. ' 

Safety. Routine inspeations, nothins t o  report. . .  

Transportation assiened t o  the group: 

I 
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JOB s2Ti.l PERSOIKEL 

4. lhclxmie End adsorption 
methods 

Bonn&# Gross, Bobel- 
O O ~ ,  XcCcsn, Rice 

GR R u b  operations 

8 Appcratus nod if icat ions 

' loo Padiation studies 

Spmce, Steinhardt 

PROGR%SS 

Further work on the CaFz ion exobxmge mthod was dorm. 
The depen&nce of the ,mte ecld eff ic iency of e x o b g e  
on pH, terzperaturs ant! various inpurlties wks studiedo 
"fie 7resence cf 3e, men 'k emnll amountso lowers the 
y i e l d  very markedly pr&ably due t o  farr;Etian of fluoride 
cmplex. 
mre mde in Bay0 :sin:; the CeFa nskhod. 
varied from about !3C$ t o  7$, the la t ter  yie ld  being ob-. 
Wined in the last of (1 series of milk3ngs, .and possibly 
b o w  due to ?e &puritye f! nmlier of fetitures of the 
Capa process'l-uve t o  5e studied further before a f inel  
deoitiiaf I can , be rsde  about. the merits of the pr0ces6~ 

S t u d i e s !  OE adsorption of La-by various typos of 
akrqoal and Sy AlgaJ  l e d  t o  the conclusion that these 
proaesses ere t o o  FH-dependent and require t o o  large 
mounts of adsorbent t o  be praotioalo 

EStperinents on ion exahage with.anborlite llesim. have 
been- initiated., 

Three fwther milkiqp' of shipneut 13 resul ted  in 6,ources 
of 790, !&Os mci 550 aaries respcotively. In additian, 
foyr practice rnilkixgs wikh the CaFz mthod were performed 
w i h  the i w m i n d e r  of t h i s  shipent md one with the re- 
mwer of shipment 12, 

Four tr ial  rms w i t h  30 to 300 curies of L ~ L ~ O  
Tho yields 

. .  

pcaulhr gH behevior of n5.trcte solutions previously 
interpre.(uTed by pbskulat- 8 buff'erw imparibj is no%'. . ' 

believe6 ; t o  ba d m  to X20, deconposition -h'the rc:diction 
f i e l d .  We hwe' LlccumulQtsd considerable-evidence for  this 
theory u d  nore direat expsrhents are plmned t o  tesk it. 

Further h?rrrvo=nix of the m e a h i o a l  equipment are 
under way. 

EquipBne is bQw.hilt and set G? for t h e  study af 
radiation effebto 'on electrochemical phenmern. AU 
attenpt.xril1 ba mc?e t o  measure the effaoiis of intense 
gama and lseta'radiation on various o e l l s  and their 
E!19ss y i t h  a.view tcrnrerd finding a suitable nethod for 
maswing pE in aotive solutionao 
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GROUP C?-15 I;.1oNTELY REPORT -- Io Be Johnss Group Leadsr, - Flovember 1, 1945' 

PSOGRZSS 

lo rrsszy of f o i l s  and All the l4onsmto foils received ware counted with the 

.r 

polo&.urn shipents BF, ckibers  for n-baokgrounrl w i t h  'the Geiger-!huller ' 

coKters for eetivlQr. Two l a w  geometry (demultiplier) 

colibrated. upper limits for these insCruments were 
Roberts Scliatipp 1.5 snd 20 curies. Crilibrcrtions were r i d e  ly oomparison 

of counts with %hose of mothor &multiplier with r q e .  
e x t e n d i q  to 1-5 c o  
nost constmt owration for  inessuring f o i l s  rsnzing from 
L O 1  nc to 4 or 5 c o  

8 proportional counters ware put into operation and partially 

The proportiorin1 counters wore in al- 
, 

. 

I 

: L 
3. 

4. 

50 

70 

i 
. .  

. .  
I .  

. .  . 
. .  . .  

. .  . . .  . .  . .  

Po diffirsion. No i'urthr rsork. 

Xeu-iron yields ' . No further worko 
on B e  

Heavy deposi 
triblrticni of 
depos its 

ts and ais- 
' 

Pin-hole &w,oret photosmphs were obtained for dense Po 
deposits prep~rec! for electrio ccnductivi'ty experinants Po in heuvy. 

. .  (Section 16). 

. .  
. Beamer, Goldblatt a 

. ' .  . . .  . . . .  Easton 

. .  . 
. .  

i 

. .  
. .  

! .  . 

. .  
I :  ' .  ' -1 . .  . .  . ~ .. . .. L 

v 



JOB PERW?J.YEb PkCGRESS 

3. Proteativo coating The deposition of Ni frm Ni(CO)4' has keen videlg used 

in obtainin;; good sealling on other 
studies for sea l -  epeoial sources oontainiug Poo Difr'ioult ies 

urchin parts h ~ s  
Blueste itir Jams ' indioated that r"urther investigations are needed. 
Van Dyken, ZeinstocB - .  . 

9. Ganrrn m y  m a s u r e n w h  ' 

loo Instrtsments for DF ~ i t e  

No further dcvelopnerrts (Section 1 m d  10). 

"he countLx instruments end ionization chambers hme beez 
operat- satisfactorilyo ,Repair and mjntename have 

Blacher, Foster. .JRPs~, kept t!im in noerly continuous operation. 
P?ub , Kokerts , Sckaupp 

11 Special preparations 

Bluestein, Dixon. ~ 

.FIaber, D u r r i l l ,  
Gillespie,  Jones, . 

b l o h ,  kll, Xroh, 
Reinhardkt Sullivan, 
Treirrcul., Pres'wood., 
RUth 

. .  r . .  . .  

r: , '  

. !  

. I  

. .  

. . .  . ,:7 

I . .  

. . . .  
I "  

. . . . .  . . . . . . . . . . . . .  ._ . .  . . . . . . . .  . . . . . .  . . .  . . .  . . . . .  . . . .  ... . .  . .  . .  

. . .  

. .  . . .  . .  

. .  . . .  
. .  . .  

. . .  . .  
. . .  . . . . .  . .  
. . .  . .  

. . . . . . .  . . . .  . . . . . . . .  . .  . .  ' . . _ .  . . . .  . .  
. .  . .  

. . .  . . .  . .  
. .  

. .  

. .  
. . . . . . . . .  . .  

. .  . . .  
. .: . .  . . . .  . . .  . . . . . .  . . . . . . . . .  

. . . . .  . . .  . .  . . . . . . . .  
. .  

. .  . .  
. .  

. .  
. .  

. .  
T 

The souroe of errors, 
edo The sample container *sed with the kinsvrorth rniaro- 
balance was e r r a g e d  so a ' sraall e l ec tr i c  heater could be 
inserted withotat; disttlrhing the m o t i o n  of the balanoe- 

weighing PO sampies was inveatigat- 



JOB XTD PERSOBIXEL 

12 0 

. 13, 

14, 

150 

Cat' d m  

Eleo troplat i i g  

Laboratory 

Effect of m6iat ion 
on. gases 

Vapor pressure of PQ 

3einst ock 

Fhysical proportias of 
PO 

LkUKw€?11 

. .  

(COLIt ' a )  

For a .heat inpat squivelent t o  'tdt diss~pfAx?d bj 1 
curie R correction of l 6 G 9 x - a ~  obtabed, and for heet 
equivalent , t o  4 curies the correotion was 6193., 
curie of Po r,ieighs 2 2 C h 3 ,  
fiber r-nicroblmce &E' been studied in vacuo m-d in at- 
mospheres o? NSr % a d  E!!. 
c?evelop satisfactory techniques for weighing Po deposits 
a i t h  thio ins trurtient 

41s 
The perforname of' the quartz 

Further work is nee.ded t o  

No further "cold" plecting k&s been done this nonth. 
. .  

Bo further work. 

. Instrumental d i f f i o u l t i e s  lime prevented the detemina.i;ion 
of the vapor pressure.of Poo 
apparatus i s  -3ein.p~ rebuilt following several unsuccessf'ul 
pre 1 b'izary runs. : 

k portion of the effusion 

&perhent;s. associated w i t h  the IW&SUrerr;errtS of the 
electrical conductivity of Po have yielded eons iderable 
informELtion a30-t the physical properties, of Poa 
Irelt% point llas, bee2 ,foiand t o  be 246 2 10°Cm 

Eeads of Po f o m d  by melting and subsequen* cooling were 
scratched under a microscops with a needle, 
oppearsd t o  be softer than lead md to -have 8 pasty con- 
sistemy s ihiler fo putty. 

The 

The metal 

The electrical conductivity of Po deposited on e glass 
s-xrface h i s  &en meamred. an& the results indioate that 
the element has fair rce-llic properties- The d a k  fro= 
several experiments, ass-ming a density of 3.5 &a2 ere 
given kelovre 

Uepos it thigkncs s 
'c-m iec/cril 

Bpcoif i o  re6 i s a c e  
4 o b / o m  cube at 20' ' 

4802 21  ;B 
1105 64.0 

s i3  42-1 
3.7 
1, 6 52 e7 
00 49 ' 37-0 

. .  

5295 . .  

The 21& ourie/cm2 deposit ' I C ;  the heavhst deposit .yet to 
be prepared in this leboratoryo.. 

A crysta:tline c ~ ~ ~ g e  in vne deposits between SS-l0O0C has 



PROGRESS 

160 Calnt'd. been hdiaated  by e. break in the resisWce-temperature 
curves for a number of the deposgts l i s t e d  above. 
reverse transition has been observed duriw slow oooling 
through the transition temperature until the deposit h s  
mrcained at roam tenperahre for several ho;lrso 
changes in resistance ere inddicated below, 

Deposit R&te of !knp range A R  
thioluress heating of transition Per cent 

No 

The 

curies/cmi! deg.C/xu in de20 C 

1105 BOO 67-100 13.2 
s#b 3 00 4 66-86 2003 
307 Oe8 77-105 12,8 
0.49 00 8 9&136 19.0 

17. Po solution ahenistry 

Durr ill, G il lespie  , 
Rsub 

r 
. The inorease of the transition tmprature wCth thinr-er : 

depos it6 is. noteworthy. 
speaIf3c resistance. fox. tkse four f fkns ie l i s t e d  below. 

Tlrc temperature coef2ic ient 'of 

curie s/c4 d, . . micro o b s  dog aG -1 + i y L  
Deposit th chess  , 

om c u b  . LWJ . Righ 

11 IuW . S o 3  Oe.0049 
high temp. 6S.1 

' a m  9 

47.2 

, 3396 

5.3 3866 0.0045 

3e7 M e 6  0.049 

0.49 ' , 33eO 0.0057 

1040 

l e 4 6  ' 

le44 

lo 45 

0.0069 

00 0066 

Om0071 

Os0082 . . 

By allow- Po deposits t o  decoy the Po - Pb system oan 
be studied. 

Solubility s t d i e s  of Po ompounds In aqueous solution6 
biara continued. 
on Pt fo i l s  were permitbed t o  oxidize for several days in 
airj ,These fo i l s  were then p W c d  5.21 1 ml volumetrie 

bases, Md salts Co be studied. The f lasks  after b e e  
sealed oilldi wax %z~re rota-t;ed t o  provide etbr- a bath ' 
at 2S°C. The Po ooncenfxation in the solutions were deter- 
mined by aliquo% aasay after a number of t h e  iutsr~als 
Resulta am tabulated on the next pg90 

To deposits prepared by electrodeposition 

flasks containing standardized S d U t f O n S  of tbs aC%di3r 

: 

. .  



- 29 * 

GEouP CM-15 UOIJTHLY RE,qORT -- 1: B. Johns, &oup Leader -- Bovezber 1, 1945 (Coded) 

PROGRESS - 
Concentration PO (m/d,) 

(6405 hr) (165 hr) (352 hr) 

173 
68 
24 

108 
194 

' 104 
106 

24 ' 

00 4 
100 
1900 

155 

. .  me 8olvbility in 105 El. naO€?'(Coi, free)  vas studied 
r further, . 

Time 
niIl 

2 '  ' 20 
5 35 
10' 48 . 
20  53 
40 ' 67 

T h  
hr. 

2075 
4025 , 

21.5. 
a 
51. 

Cono. 
ElO/ill 

. .  

66' i 

.71 
95 ' 

104 
1s 
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GRWP CM-16 'f."IpU,Y REPORT -- E. Wickers, Group Leader -- dweniber 10 1915 

PROGRESS . - 
1. Recovery of 25 from Vfork held ap .pending completion of renodeling gob 

reduct ion residues " in I building. 

3. R s o o v c ~ ~  from miscellm- Eork xas cmpletea on the clean-up of resiZues 
racoived .before kuzust 1. 475, g of makerial m s  

. .  
eous residms 

. .  twned'over t o  3ry chemistryo 
. .  Duffy B '  E! Rr IWZls  

Kelchner, &&er 

50 Conversion of purif led ' ' 2  lots of puririea oxide, produced in job .3, were . ' . 
.oxide Lo anhydrous fluor- converted to anhydrous fluorideo 

ide ' * .  

, -  

. .  
. .  

. .  
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up t o  expecktlonsr 

in th+ RaXa rocrrrd. 

t h i n g  sbomd two crpc OIA% o? 2.-$ e@*; 

The f i r a t  Micqtions shomd excessiva k s h  

(Smll SOUTCB sas used .) aad ehctronie 

one.$ nicrosecocds , 

ovsra51 spread of 0,2j nbrooeconds fo$ 40, 

tbir timing %z=eces, QoB.eam t o  the. conclusion that they could 

not 6Cy dsiinltely that tho caps %bed early, The hrrsh in tha 

Upon rechacking 

liaiLB record i t 3  bsst explained by tbe fact that fur the first 

. . \  ' 

"- .; 

time the ground of the ReIa aysterp was also wed 8s a ground 

Par the electronic t i m i n g  whi& w s  In the flame front near the 

detonator cables. When the f h m  FronZ, struck the timing clF- 

t 

cuit = b a s ,  it connected then *Q the high voltage . .  wires,, thus 

' Sndlcating a bad implosScn. The rain sontamination is also dis-  

. plscedfrom the crater directly beneath the charge t o  a poi& 

about l5*.amy, thus again indicathg E\ bad imploelon. The con- 

' danser bank wed Fn th i s  shot is ix b3 tested nith nore caps from 

lot S=45 at South %sa w l t h  an idmtioal  sst-up, 

XI. K-Si-Ze: Shots were fired on Rlrarch 29 and 30 and on April 

2 and 3.  Eve*hbg appsers all.right. Fmy ie assigned t o  K 

Sl'ts for 0110 week ae sup~wisor for electric detonator work. A 

test box built by the C i r c u i t  Secttoil for this s l t a  is  under 

l a s t  , 

with a triggered slpark gap f h d  by a. thyratr 

c 

It w5ll f b e  25 caps at 5600 volts and l / 4  microfarad/cap, . 

s 9+ F.1 k 1 pI X " R I T I  ,r F 
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.,IIIm K Slten Shooting continphg with setisfactory results. b~ 

being trdned . t o  rephca Fray., Ten &ota t h i s  week. 

.ZVm u r i t o :  Shootiiig continu& at Small Site. Pour sxritches 

ordered thfs meek by h e n ,  

V, E. S f h :  Shooting continuing; 
. .  

. . .  . .  
. . . .  . . .  .. . .  

r'. . ' -< VI, R site: : _. . . . .  . . 

. ,I 

. . .  3 
. .  . .  

L 

Resats are fair t o  good. Trouble l ies  with mthoc!, 
.I. 

Y I I ,  L Sitex L i n a h f t ~  l i u i E d  about instel2rrtTon of detonator 



I 

1,' Fiald~&miae and C i r c u i t s  

Bayo, Sandla, K Site, Pajarito, B Site, S S i b ,  L Sit@ 

are now being supplied with e l ea t r i c  detonators and aircuita, . 

The detonators supplied ako Cal Tech loaded la 3's which muat k 

f i r e d  a t  7500 volts and not less than 1/4 d'd. 

Bay0 haa f i r e d  2 lens shots using 2 la 3's mounted 

s ide  by side on a Tetryl train consisting of one 3 / 8 a  pol le t  sur- 

mounted by 2 7/8# pellete.  The wave f o r m  of t h i s  kind of booster 

when detonated f'rom only o m  aide has been found sat isfactory by 

Hoffman, Timing aeross the tetryl only ma8 found Groisen t0 

vaFy 

lar graup gave . 5 0 p ~ a ~ s r a l l  rpread. Zn this connection it should 

k pointed aut that in tha present stage of dmrelopnmnt double dato- 

nation eannot be q e o t e d  t o  improve timing boscruse of the  longer boos= 

t e r  train8 it only assures against detonator failure. The chance 

of' such failme ie urknom a8 there nevor bas been a elngle fa i lun 

out of about 700 produotion detonators f i r ed  at 7500 volts and with 

1/4 d d .  or greater aapacity. 

.I~,Ps for a group of 11. Photographic timing for a r r i m i -  

Further uork on double adaptors for single  detonators 

ia under way.  

Adaptations of the Raytheon circuit for field use are 

under tort. When tested,  they will provide a noa-ezpendable da- 

vios t o  replace the explosion r r i t c h  and give sewre f i e l d  tost- 

ing of Raytheon oompomnts. Their immediate uae will be limited 



. .  + .  . 
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. .. . . . .  Week2y Rep& - Jams 0. Euchanan !8- 2, 1965. 

. .. . .  

Bay0 Canyon has not been sho&hg. They have ordered one: 

s w i t c h  for a teat, K Site has been shqo$ing regulw3y.3 a h ~ 8 ~ , p e t . ' . '  

_. 
. . .  . . .  . .  

. .  . .. 
L .: . .  

. day. "hey expwt that a msxi?mm of 4 shotalday w i l l  be 'reached in . 

a mek or so. 

tirmed. R Site has started t o  shoot 3 psr day. 

made at  Small site and is t o  be made a super site,' L eite i s  held 

Itesults are good, Sandie ar,d B Site 0 shooting con- 

Installation was 

up for approximatelY a wcek, as is P eite, 

to 6 par week, has ordered 6 Q 68 point n d t c h e s  for 32 lens shots 

and fill scale sl;o'ta later 2n May and early June. They t r i l l  need 

Pajarito, l n  adciition 

\ 

also 136 expendable oondensers. 

lack of elbows for cables, but t h i s  has teen remedied. 

site has bsen held up due t o  

Switch Orders and Deliveries 4/25 o .5/2 

b s  &, Ordered No. Delivered 

10 . 7 7 

13 

4 

24. 

10 

113 

1 

40 a, 
32 

5 

13 

1 

LL 
27 

Elbow8 and sGitchaa are a boIMeileck now,, Elboza should 

Cone from shiplent t o  CIX soon., Approxhately 80 16 pt., switches a m  . 

en route fme CIT, 

Trinity, bax has been shipped. 

CCI T. Iauritsen 
Fowler , . -1 

Yost 
Bacher 
k 3 i l l a n  ' 

Fussel . 
Lofgrsn-Bradner ' 

Bucbanan 
Fisher This documen 

Knudsen 
PacOqnald 
SeeW 

. wm7a.3 



.. . 

B!.Q!!kh- J, 0.  Buclrvrnan- 9 k v  u' . 

The follcming mltchss '  were ordered and delivered d ur- 

. -  

10 

' 24 

26 

68 

9 

9 

9 

3 

P 

2 

'. Total 31 25 
. .  

According to fairly reiiable sources, the following deliver: . . ,  

.: : and proniaes were made,. 

6 .D 16 p t ,  switches arrived Nay 5 
. .  40 shfpped by REA 

15 = 20 eto  to be shipped about 8 

300 - PO0 f't. cables with elbows arrived May 8 

%yo, L, and P sites a m  not f lr lngo Sandia, B site, Pda- 

:2 :ol K site are continuing with auccesso R site seems t o  be having 

re 'g good results. There woreo however, several miehaps, One swltch 

.Cailed t o  fire the cops. 

to grouid a month or so ago, a site has just started f ir ing .  

first shot was moderately good, 

It acted much like the one which shorted 

The 

The Trhity  shot was a mccass from our standpoint. There 

'1. . a separate report on this trip.  



. 

,? 

ui*,h field production for raeent previoua meks 

During the  past week, it h e  been necessary t o  prepare 'approxi-' 

~ i ~ t e l y  750 L E  39s for the f i e l d ,  s ince around 300 were throm away. 

Thsse 30C being f i e l d  detonators mde fron lots below 85,'all of whlch 

=ere classified EEI aeconds and not good for f i e l d  qse. Those imd been 

pmpared for f i e l d  use before such infornation had been clarified, 

The product2on on 1-2 5Ps for the week was 6 0 , ,  These have 

T h  expected uses for these for the coming wee% 

Faxmy and Hamen need for their PETN program. 

for threshold tes ts  on batches of' B T N  going t o  

Ten per day t o  Vogel 

2 m i l e  mesa for in i t ia -  

tors OB the 1"73°s, and appoximtrsly 64 p r  day to be held as a backlog 

for general demands, 

All 1-E !jgs now being made to build up t h l s  backlog are . 

pressed to 400 pal., . This being in accordance w3th the.presme usod 

to,press 1773'8, 

Cohen anmaled AG wipee 

A L L  L E  !jus are flour being nsee with l a 3 ' d 1  S3.gmund 

Ths gemPa1 production .of '17?3?s vas transferred fron South . .  . 

?desa to '  2 mfle maa the, beginning of this week.. We produosd through 

Sotwdey, U a y  12., and al? presscs and ~=fliazc;r equipmen% were, rcoved 

to 2 mile R B S ~  Moi~day, For the 3 days m ?.hy lC, 11, 12, TIB made 128 

1773Pao This figwe'did not cmer the total ponsibflitieo of production 

but mas a s i n  held l o w  due tu lack of uartsa One of the main holdups 
a 4 r r . I  n r  L I T #  a I 
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on 1773Os for the past week was dw to a large percenhge of bad pluga 

when subjected to a voltage breakdown test .  These tests ehowed that 

about 40% of the nolded p l u g s  broke down and 25$ of the' nachined plugs 

broke doim.' The roltega ~ v m  taken t o  8 KU far each plug t o  be consid- 

ered good, 

. John Mdney and Ed Sternpel are now in'the process of working . .  

out a'double stock room idea.. On0 stock room for no explosive pnpts 

to be kept in ,Q hutnent, and one stock room for finished azd b p e c i a l  

lots a3 detonators and other expl'osfvas, The idea is to keep explos5ve 

and non explosive needs in one respective place, simplifying aocsssi- 

b i l i ty  and inwntory. ' 

cc: T, Lauritsen 
Fowlsr . .  
Yost 
Bachgr 
rctdiilan 
Buseel 
Lof gren-Bkdner 
EuCha?l 
.Pisher 
Endsen . 

' &Donald . .  

seely. 
Yogel 
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. .  

& 

u J 
6 

.9 . 

4s . .  4 . 0 

30a cables . ~ 7 9 0  . . s?? 57 : '  . ,  

0 '  ' 6 8  x .  

. .  
. Id&, sites Pam bgen firing 'but for .the 'most p&, It ms'' 

a rather slack: week,, Thfe was, fortunate hamuch a8 miteh deliver- 

: isa fiom CIT a p  far behiad . s c h e d q  . r 
Trigger spark gap boxfia 4re'bing bui l t  and Installed;. 

. !. 

' !  : 

Th@ one for I( site' has been delivered but not installed ,, The gne ,. 

for E eite is under constrmction, 
' *  

In. addit ion,  3 ham baen'ordered' 
' 

Pajarfto. 

by: &adbury for k r t i n l e  timt, studfss, and 2 have been orderad for 

. .  



The snitch sumnary for the period 26 t o  23, k y  i t a !  

76 63 

4, 

36 

If 

. .  

shot per day ee'oompanied by the ia&etic merthod, 

about o m  shot per day with about o m  40 pointer 

kky, they .shot Pirat full scale hemisphere. The 

a i  4 switches at R in thb past 2 months is under 

R site averaging 

p?r weeko 'h'19 

cause of the failure . 

imrestigation .. 

Q, 2 for Pajsrito, 1 for Sandla, 

Tha triggared apark cap boff'for K .site m s  deliverad but 

trouble developad in Q transforzer. T h i s  has hesn cormcted but the 

box is not yet i n s t d l e d .  The spark. ,gap h a  for R asit& ' is being tested. 

at the Ihsa, 

cc: T, Iauristsn ' . LkMlllen . Fisher 
Fowler Fussef Xnudseh 

' Roach. Felton . m d d  
Post  , LaPgren-Bradner seel;g 

. Bacher . . Buchenan 
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Weekly .%nor+ - I$. A. McDonald - Hav 17 t o  ?kv 23 Incl, - . .  

2200 C,I,T. 

durbg the past iveek. 

week was as Pollom: 

I, '1 shot 

f i l l e d  1-E 3*s with Pt bridg8 w i r e  wldr0. recd.mil 

Disbursemnts of th i s  type detonator for tha . 

of 33 to monitor lot 107 

of 3 3 ' t o  monitor lot 118 

the : vario1rs f ielcl' sites. 

Approxinately &$.should be added to the ab- figures t o  

get o w  t o t a l  preparation of L E  3 % far the f i e l d ,  thSs being %€xi. 

rejections figme to hold toleranees in length of explosive Grain t o  
. .  

0 -F .m5", \ 

Our production of 16E 3% for test purposes consisted of . 

76 plugs aoldered d t h  f,3 m i l  ' C o b  Annsaled As, bridge rnirk. W 

these 76, only 38 passed inspection, 

for F!mseyus FETM program, 

:- ) 
These mre f i l l e d  ancl pressed 

' W ' b S .  Of 

We eoldered 1652 3-E 5gs with 3.3 mil C o b  Anneeled Ag b r i d p  

t h i s  total, 1057 pesaed inspection and 595 were rejected. 

Dlsburse3ne~t of the 3.057 P-I? 5 %  fol'lowar 

2.20 filled 8 pmsssd at boo PSI for  %wen 

139 f i l l e d  & pressed at 500 PSI for Lhmseg 

350 f i l l l ed  & pwsssd  at &XI 

20 filled & pressed to 4OU 

PSI B skred for R;tW f i e l d  w e  

E34 t o  monitor batches of ITTN 
golng to Two Lllle ihsa 

The remainder. not yet filled, 

Ass5stance from Production has been given &en and where needed 

on the preliminary research of the spark gap, A d &  detonator. 

http://recd.mil


. .  . 
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: . I  
We now  ha^^ a m n  Zrom T m  M1Xe Zesa who, is to learn PETN 

. .  
. .  ~ r o c e s s h g :  

.%?X for ths 1773Js. mi31 be transferred t o  Trjo Mlo EJesa, hence re- . 

Mhen t h i s '  is accoqllshed, o& prssent . .  work of supplying 
: .  



IO00 1-E 58s with Ag BOWa were received fPom C I T  duriIg 

the week. 

993 1-E 3gs we+ distributed to  the various f i e l d  sites, 

1215 IJ3 3us were prepared for distribution. 350 l-E 5 1 s  wi'ch 1 m i l  

Pt. B.W. mre used fop experimntal p q o s e s  on the B.  1. azide pro- 

gram. 

' 

. Ja 5's were mdd for -the PFTfJ expzrirental Fogram. 

7 €h-oups of 16 per group of ' the 2064 double detonators mi% 

made. Tho actuel production on thase first 7 shots was approximately 

22 par shot, the original rejects running about 3056, . These rejects 

ivare due only to operations iri ,loading - insulation,, stc. Rejacta 

fcr the first 4 days on 2064% from the shop due to mechanicel defects 

totalsd over 50Se 

PETPI m l d  held very closely to the desired -250 ,6 0002n. 

for tho rcecknical defects are broadly classified fntq two categories: 

1. Shop operations not cardfully controll.ed, and 2, Tolsrances.on 

original t3rawir.g not being given on the correct dkensiona.  Correc=. 

t i o m  have been applied t o  the drawings end the  shop promise better 

control methods. 

A t  no ' tiw m s  the c r f t i c e l  length of i n i t i a k o ~  
. .  . 

The reasons 

a 

Hence, the irechanical rejectdons should drop larkely 

for the csming week, which in' tura should czlrso e dzcreaee in loading 

reject ionu.  

L E  5 plugs soldered dirring the wok totaled l.456, of which 

TF;Io Mile Pksa has ncs taken over the ~ r o c s s s l n g  of FXTTJ fm t b i  

1773 d 

. .  
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South Mesa P F T W  work for the inmediate future ni l1  eonsfst 

of the amount necessary for the  2% and for experimeEtal purposes. 

Processing of wet aside at South k s a  i s  t o  continue a8 i n  the past. 

The explosive handling ~OOEIS  of the, buildlngs were all 

f 1 o o d  with conducting lineolewn this vsek. The lineoleum and tho 

pmssing equipment of' these rooms loill 'be grounded during the coning 

vmek and, safetg shoes kil l  be worn in - h s e  rooms at all times ' i n  

the  future. 

._ 

cc: '. T. 'iauritsen 
Fowler 
Yost 
Rachep 
McHiu.an 

Lofgren 
Bradner . . 

Bus'mnan 
Fisher 

. h u d s e n b  
IcDamld . .  

Seely 
- VPgOl  

FU889l 
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TO 

TRXU : 

F R O M  . 

S U 8 J ECT. 

SYMBOL : 

.. Norr i s  E .  2rz~.:;Gry, ~ i r c c t o r  DATE Feb. 19 ,  1970 

D r .  H .  0. Pinipple, ?!-Division Leader (Act ing)  

I n  response t o  3. C .  Donne l iy f s  rnmo of January  27, 1970, 
reqarding :he above sub jec t ,  tns -i'c~llow.~ncj report o n  Los Alamos 
S c i e n t r f i c  Laboratory (U.SL) a c t i v i L . i s  i s  submitted.  

Zonpaction - 
Compaction of r z d i o a c c i v e  waste  E a t a r i a 1  is noi  p rac t i ced  a t  
LASL excep t  as LS inc ident .a l  t o  the cover inq  opera t ion  a t  t h e  
b u r i a l  s i t e .  3T.2 have  r'ouna t h a t  as t h e  bu l ldoze r  covers z h e  
l a y e r e d  boxes V L Z ~ I  s p p r o x i n a t e l y  6 i ncnas  of ci i rc ,  we o b t a i n  
a r educ t ion  12 volume or' approximately 30%. Compaction was.  
g iven  a qu ick  look i n  1948, b u t  was r e j e c t e d  because of t h e  
a d d i t i o n a l  cost in l a b o r  and t h e  n e c e s s i t y  of having t h e  
o p e r a t i o n  ir! a b u i l d i n g  w i t h  h igh  l e v e l  v e n t i l a t i o n  and high 
er 'r ' iciency f i l t r a t i o n .  Also, a t  t h a t  t i m e ,  commercial b a l i n g  
equipment was n o t  s u i t a b l e .  

I n c i n e r a t i o n  - 
I n c i n e r a t i o n  or' r a d i o a c c i v e  l a b o r a t o r y  was tes  is noz prac, t iced 
a c  WSL. I n  1953 ana 1954, a p i l o t  p l an t - type  i n c i n e r a t o r  
for combust ible  r a d i o a c t i v e l y  concamins. t ed  wasces was opera ted  
expe r imen tz l ly .  xe found t h a t  t h e  u n i t  des ign  was not 
s a t i s f a c t o r y  and a f t e r  c o n s i d e r i n g  t h e  cost of t h e  necessary 
changes and t h e  labor  r e q u i r e d  t o  o p e r a t a ,  we  decided t h a t  
t h e  c o s t  would be g r e a t e r  than  t h a t  of ou r  b u r i a l  ope ra t ion .  
I n  May, 19514, t h e  u n i t  was s h u t  down. &Io r eporcs  were pre-  
Dared on o u r  expe r i ence ;  however, a paper was g iven  a t  t h e  
k e a l t h  Phys ics  S o c i e t y  Meeting, June  1956, and t h i s  paper 
r e f l e c t s  some of o u r  exper ience .  A copy is a t t a c h a d .  

A q u e s t i o n  of d e f i n i t i o n s  may be involved i n  t h i s  s u b j e c t .  
At LASL, zhe o p e r a t i o n a l  groups maks a de te rmina t ion  of what 
t h e y  c o n s i d e r  t o  be r ecove rab le  and they  do have a small 
i n c i n e r a t o r  which i s  used.  Informat ion  on t h i s  u n i t  and i t s  
construction i s  given i n  t h e  a t t a c h e d  r e p o r t s .  

S o r t i n g  - 
Laboratory wasce c o n s i s t i n q  of ? a p e r ,  surqeons '  c loves ,  and 



LAMOS SCIENTIFIC LABORATORY 
U N l V E H S l l Y  OF CALIFORNIA 
LO6 ALAMOS. NEW MEXiCO 

IQorris E .  Bradbury 2- DATE: Feb. 15,  1970 

srnzli a r t i c l e s  of 1abors;rsory a p p a r a t u s  Is collecte2 i n  each 
l a b o r a t o r y  i n  convencionai  z e t a 1  wasce cans ,  o r  i n  one a r e a ,  
i n  cardboarc i3oxes; t h e s e  c o n t a i n e r s  have p i a s t i c  bag i n s e r t s .  . .  

Tne p l e s t i c  S a c s  en2 boxes a r e  c o l l e c t e d  each day by j a n i t o r i a l  
pe r sonne l  who p l -ace  them i n  Dempster- Z:.i;npsters l o c a t e d  ad- 
j a c e n t  t o  laboratories. When fillet, tne  Dempster Dumpsters  
a r e  hauled ro the burial s i t e .  The l a b o r a t o r y  wastes a r e  
low-level  a c t i v i t y - - - t h e  exac: l e v e l s  a r e  n o t  astermine6 
because ba- CIW i m p r a c t i c a l i t y  of a l p h a  n o n i t o r i n g  each piece 
of paper ,  e t c .  I t  2s estimated! t h a t  tne a c t i v i t y  l e v e l  i s  
ic t ne  n i c r o q r m  i r a : ~ q ~ .  Zquipment or c o n t a i n e r s  contaminated 
w i t h  gram QuanCi t l e s  of plutonium a r e  e i ther  piaced i n  meta l  
arums ar?d piacec: A n  b u r i a l  p i c s  o r  i n  h o l e s  d r i l l e d  i n  t h e  t u f a .  
S i n c e  LASL does, essentially. no s o r t i n g ,  costs on t h i s  type  
o p e r a t i o n  a r e  n o t  a v a i i a b l e .  

f. r e p o r t ,  "SoliC: Radioec t ive  Vaste  Di sposa l  a t  t h e  Los Alarnos 
S c i e n r l  f i c  Labcracory" (LA-DC-8347 :  by John E n a e r s ,  d e s c r i b e s  
tne LASL solid wasre disposal program i n  d e t a i l .  Only E 
l i m i t e d  number of cop ie s  or' tnis r e p o r t  i s  now a v a i l a b l e ;  
nowever  t h e  ALOO office h a s  S c e n  s u p p l i e d  w i t h  s e v e r a l  c o p i e s  
and M r .  A. P. Flags t ead  of t h e  Task r'orce has  one .  

D D W e  1 

.I.- -. . ..: c ,A I .  . .  ,.*_ . I - I. 

Dean D. Meyer 

Attachments:  
1-Problems 17 t h e  I n c i n e r a t i o n  of RaZioac t ive  Waste, H. Jordan  
2- . Inc inera tor  f o r  Radioac t ive  Residue, I&EC Repr in t  
3-Plutonium Process ing  a t  t h e  Los Rlamos S c i e n t i f i c  Laboratory,  

LA-3542 

X c :  F i l e  w/at tach 1 & 2 
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U N I V E R S I T Y  OF C A L I F O R N I A  

Mr. H. J. Blackwell, Manager 
Los Alamos Area  Office 
U. S. Atomic Energy C'ommission 
Los Alamos, New Mexico 87544 

December 29, 1969 

Reference: Memorandum f r o m  Blackwell to Bradbury, 
"Radioactive Waste Disposal Study, 'I dated 

November 28, 1969 

D e a r  Mr. Blackwell: 

This  is wri t ten in response to the referenced memorandum 

Requests 
and the attached information use8 the s a m e  i t e m  identification. 
The information h a s  been prepared by Groups H-1 and H-7. 
f o r  c lar i f icat ion o r  m o r e  detailed information should be directed to 
Mr. C.  W. Chris tenson,  H-7 Group Leader.  An additional copy of 
this letter, with at tachment ,  has  been enclosed f o r  forwarding to 
ALO i f  you so des i re .  

R. E. Schreiber 
Technical Associate Director 

RES:rb 
CC: H. 0. Whipple 

G.  W. Chris tenson 
D. D. Meyer  

File 
M I R  



December 2 9 ,  1969 

a. The procedures  outlined in  AEC iManua1 Chapter 740 1-12 a r e  followed. 

In cases involving smaller amounts of SS mater ia l s  and other radioactive 

ma te r i a l s  the decis ion to recover  or to dispose by burial  is based on 

economical recovery  using a marke t  value of $SO/g in the c a s e  of 

plutonium . 
b. The basic  policy governing regular  intentional d i sca rds  of radioactive 

ma te r i a l s  was established by memo, AD-1054 f r o m  Hall to MacKay dated 

Februa ry  9 ,  1961. The following mater ia l s  a r e  included: 
A. Enriched uranium solutions not exceeding, on a monthly basis,  10 

ppm concentration. 

B. 

G. 

Enriched uranium solids not exceeding IO00 pprn concent ration, 

Plutonium solutions not exceeding, on a monthly basis ,  10 ppm 
concent ration. 

D. 

E. Classified 

Plutonium sol ids  not exceeding 1000 pprn concentration. 

F. Classified. 

G. D-38 residues result ing f rom casting and machining operations which 

cannot be reused without undergoing recovery processing, .. 

H. Deuterium, t r i t i um,  and special  nuclear  mater ia l s  used (and possibly' 

expended) in the preparat ion of ta rge ts ,  foi ls ,  and neutron sources.  

I. Enriched uranium residues and D-38 which become contaminated with 

plutonium in  the c o u r s e  of approved p rogram experiments,  

J. Plutonium contained in the ventilation air  entering the f i l ter  buildings 

a t  D P  West. This  wi l l  not exceed 5 . x  I O g 4  microcur ies  p e r  cubic m e t e r  
of a i r  baaed on the average  €or a pcriod ot 6 months (equivalent to about 

1 5  grams p e r  year).  
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Normal  uran ium,  D-38, and thoriurrr used in the preparation of 

and testing of various alloys supporting approved programs. 

These  m a t e r i a l s  may a l so  be expended when used as stand-in 

ma te r i a l s  in  chemica l  research  problems. 

Graphitized no rma l  uranium and D-38 used in development wo rk 

supporting the Rover program. 

Source  ma te r i a l s  expended under HE in approved program 

experiments .  

c. See Table. 

d.  During FY 70 through FY 7 2 ,  the rehabilitation of D P  West will 

increase  the volume of solid waste. 
abandoned W a s t e  Disposal Area  between DP East  and D P  West. 

pit will  contain about 250,000 ft3 of waste. 

Most of the soLid wastes  contaminated with radioactivity a r e  put into 

cardboard car tons  1 3  by 13 by 21 inches lined with plastic bags, 

a r e  picked up by the jani tors  and placed in  Dempster  Dumpsters which 

a re  picked up by the t rac tor  and hauled to the contaminated waste 
disposal  a r e a .  The dewatered sludge f r o m  the liquid waste treatment 

plant is hauled to these pits in 55-gallon d rums .  Other  containers a r e  

used fo r  spec ia l  si tuations and large pieces a r e ,  of course ,  handled 

separately.  
The  ma te r i a l  is covered with d i r t  periodically and compacted by 

driving a bulldozer ove r  it. When the pit is filled to within three feet' 

of the surface, f r e s h  d i r t  is placed on top and compacted and leveled. 

Thc waste  will be buried in an  

The 

e. 
These  

The t r a s h  is unloaded into a pit 100 by 500 by 30 ft deep. 

Solid was tes  that  are known to contain somewhat l a rge r  amounts of 

radioactivity a r e  put into three  foot d i ame te r  shafts about 30 feet deep 

and are  covered a t  t h ree  foot intervals.  
lined with s i x  inches of conc ret  e and the wastes  a r e  covered with concrete 

or asphalt. 

In some cases  the shaft is 



O t h e r  Volume of Weight of 
Estimated Q u a n t i t i e s  of Radioactive Radioactive Radioactive 

SS Materials D i s c a r d e d ,  grams Elater i a 1 s Waste Waste B u r i a l a  
D i s c a r d e d ,  C i  . Disca rded  Discarded Loca t ion  FY 233u 23SU 239Pu T2 FP L'rlAm f t 3  ( tons  1 (Area 1 

6 5  0 1330 259 . 0 1  222 319 87 , 300 500 C 

6 6  1380 730 395 .35 1 2 3  221 165,000 565 C 

. 6 7  0 561  338 .02 112  226 323,000 740 C 

68  1- 1845 200 .oo  2 160 271,500 370 C, G, T 

I 69 0 869 780b 1.20 117 170 160,200 220 G, T 
m 
I Total 1381 5325 1972 1.58 576 1096 1 ,006 ,500  2 , 395 

a 

b-Includes 548 grams 239Pu received and b u r i e d  i n  G!4X-11 b a t h y s p h e r e s  . 
S e e  a t t a c h e d  map. 

I 
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Since mid-1968, the dewatered sludge from the liquid waete  disposal  

facil i ty in D P  West (Building 257)  and the amer i c ium was tes  (approximately 

6000 l i t e r s  per  month containing about 1 mg p e r  l i t e r  tqlAm and 2 mg 
p e r  liter -Pu)  a r e  fixed in cement  in a continuous process  and pumped 

into wel ls  eight feet in diameter  and 2 5  to 6 5  feet deep located i n  a n e a r b y  

abandoned waste disposal  a r ea .  

f. No changes a-re contemhlaed. ---_ 
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GASEOUS WASTE MANAGEMENT 

Reviewed/Lab Counsel 

. When gaseous wastes are mentioned it i s  assumed that  t h i s  

refers t o  g a s  or a i r b o r n e  waste  o r  e f f l u e n t s  as w e l l  as  Waste 

p roduc t s  t h a t  are actua-2. gases.  U n l e s s  t h e r e  are some q u a L i -  

f i c a t i o n s  wi th  r e s p e c t  t o  s i z e  o r  q u a n t i t y  o r  n a t u r e  Of 

mater i a3 - -emit ted ;. - then  t h e  r e a r e  -3-i t e r a 1-1 y - hundr ed-s--o-f-pOi n t 6 

where such m a t e r i a i s  a r e  emittec. Most of these  a r e  i n  in- 

I 

I 

I 

! 

s t a l l a t i o n s  where t h e  q u a n t i t i e s  of mater ia l  h a n d l e d  are v e r y  

Small- and there i's no p o s s i b i l i t y  of e m i t t i n g  s i g n i f i c a n t  

y u a n t i t l e s  of mater ia l .  Wnere the p o s s i b i l i t y  of s i g n i f i c a n t  

emission i s  p r e s e n t  a i r  sampling o r  moni tor ing  equipment i s  

i n s t a l l e d  i n  t n e  gas stream so  t n a t  cont inuous e m i s s i o n  records 

Obv ious ly ,  tnere can  be no stcrrage of gaseous  waste. 

fience, c a t e g o r i z a t i o n  a p p l i e s  t o  the s t a c k  e f f l u e n t s  and a l l  

of these can oniy be desc r ibed  as iow level wastes.  

we have no c r i te r ia  s u c h  a s  " p l a n t  r e l e a s e  l i m i t s "  o r  

" e m i s s i o n  s t anda rds .  I' 

menta l  moni tor ing  system, i nc lud ing  a i r  moni tor ing  I w e  operate 

Since  w e  do have an area-wi-de environ-  

on " a m b i e n t  a i r  q u a l i t y  s t a n d a r d s "  which are g i v e n  i n  AEC 

Manual Chapter  0524  'for uncon t ro l l ed  a r e a s  altnough r e f e r e n c e  

is a l s o  inade to t h e  more g e n e r a l i z e d  concepts  i n  p u b l i c a t i o n s  

of the I C W ,  N C R P  and t ~ i e  Federal ItadJ.stion C o u n c i l .  Since 

Our a n l h i c n C  air concen t r a t ions  are far be3 ow t h e s e  s t a n d a r d s  
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w e  have had no need for' emissioii s t a n d a r d s .  We do watch 

trerids i n  e m i s s i o n  c o n c e n t r a t i o n s  and use these t o  correct 

c o n d i t i o n s  b c t o r e  triey .become a source of po l lu t io r l  . A l l  

filter s y s  terns hand l ing  s i g n i f i c a n t  q u a n t i t i e s  of r i l a t c r i a i  

are tested i n -p l ace  with DOP a f t e r  each f i l t e r  change.  

DP West ..- 

. T h i s  i s  a f a c i l i t y  process ing  and f a b r i c a t i n g  .plutonium-238 

an2 239 and perrorming recovery o p e r a t i o n s  on e n r i c h e d  uranium.  

Exper imenta l  o p e r a t i o n s  a r e  aiso performed on s m a l l  q u a n t i t i e s  

of t rans-p lu tonium e l e m e n t s .  A i r  from dry boxes and contaminated  

I - I C X ~ ~ S  j-F; cxhaucted 1:hi:~uql'~ process exnaust  d u c t s  and is passec 

through 

i s  a l so  

exl-laus t 

IiEj?A f i l t e r s  n e f o r e  f i n a l  ernission. Z40s.t o? t h i s  ai:- 

f i l z e r e d  a t  the d r y  boxes h e f o r e  e n t e r i n g  tne proms: 

d u c t .  General  room a i r  i s  exnaustcd t l z r o u q n  l a r q r  

d u c t s  and i . r :  f i l t e r e d  through 10 p l y  ESL-24 A i r m a t  f i l t e r s .  

P o t c n t j  al. contarninants are i n  t h e  form of suspenued 

dried p a r t i c l e s  of compounds of urariiurn and p iu ton ium,  most1.y 

i n s o l u b l e  oxidec . Stacic efr'1uenc.s a r e  monitored, r e y u l a r i ?  

by a i r  sampl.ing but f e w  measurements are made on a i r s t r e a m  

p r i o r  t o  f i l t r a t i o r i .  Measurements a r e  made p r i o r  tc f i l t r a -  

t i o r i  on the  main p r o c e s s  a i r  exhaus t  s t ream and f i l ter  ef -  

f i c i e n c i e s  a r e  c o n s i s t e n t i y  i n  excess  of 99.9;. 

The foliowing informat ion  and t h a t  on other s i t e s  is 

based on a rcview of s t a c k  monitor ing r e s u l t s  f r o m  the f i r s t  



i F i l i a l  Prcxess. A i r  E f f l u e n t  FU 10,50C* 

Aoom A i r  E x h a u s t  Pu and r_; . 135,OOC: < 2  < -1. 1 

c e n t r a t i o n s  are all. u e i o b j  d e c e c t n h j  c ievcis. 
I 

- 
except ior Wiiig 9 this b u i l d i n g  is used f o r  i a o o r a t o r y  work 

on sinall q u a n L i t i e s  of ilranliliil an6 plutoniui i i .  Ef f i u e r i t s  a r e  

sometimes plutoniun.  In addition t f r  irnese marerials,  eff1uenr.z 



e 

c h a r c o a l  f i l t e r s  are uscd fo r  t r e a t m e n t .  Sampling is by mean: 

of filters- and c h a r c o a i  ca r t r i c iyes .  F i l te rs  are counted  f o r  both  

a l p n a  and  b e t a  radiatior, .  Zffiuen-l  s t a c K s  excep t  those f r o m  Wing 9 

e m i t t e d  a n  ave rage  concen t r a t ion  of i . 5  pCi/m3 and a maximum 0 5  

5 p C i / m  . 
iici of total .  iilphn emit ters .   or Wing 9 a l p h a  con tamina t ' i on  was 

heiox d e t e c . t a b l e  l e v e l s  and bera  was iess t n a n  0 . 5  pCi/nl- Average 

d a i i y  i o d i n e  e in iss ion  was 20 pCi/r , , - ' .  T o t a l  d a i l y  output was 6 K i  

'I'hc t o t a l  daiiy outrJUt from a l l  stacks together i s  18 3 

c 

c 

of i o d i n e .  

T h i s  1s a was te  t rca t incnt  and decontaminat ion  f a c i l i t y  nandlinr;  

uranium and plutonium was te r .  kipha contaminat ion  from t h e  threE 
1 ,  

stacKs of this  f a c i l i t y  is monirored but is below detectable l i m i t s .  

Trea tment  is by f i l t r a t i o n  tnrough ke roso lve  9 5  f i l t e r s  except f ront  

the kiot C e l l .  a r e a  w h e r e  1lT:PA f i l t e r s  a r e  used. 

l'his f a c i l i t y  p rocesses  smal l  q u a n t i t i e s  o'f plu . ton ium.  

detectable  l e v e i s  of a lpha  c o n t a a l n a t i o n  are emi t ted  ' Trea tmen :  

is by f i l t r a t i o n  through FIEPA f i l t e r s .  

hen- 

T A  - 4 i 
T h i s  is a l a r g e  rad iochemis t ry  f ' a c i l i t y  hand l ing  uraniurrl, 

plutonium and fission prociucts in hooas, 5iove boxes ,  and  hot 

cells. 'I'reatmcnt of air tram glove boxes and hot cells i s  ~ J L  

-4- 

__ .. . 



Sigma Complex -- 

This  f a c i l i t y  houses l a r g e  s c a l e  riietallurgy and f a b r i c a t i o n  

of normal and fully enr i ched  ui i lniuf l , .  The  m o n t h l y  a v e r a g e  of 
- -  -2 

d a i l y  s t n c ~ c  s a m p l e r ;  r snc jcs  from noli-detectable t o  0 . 5  p C i / n  . 

A i r  trom areas Cor cas t ing  and mzchinlng en r i cned  u r a n i u m  i-. 

f i i t e red  through Aerosoive 95 f i l t e r L ,  

enr ic l icd  uranium i n  powaer torm i s  f i l t e r e d  through bag f l l t e r z .  

Research HeacrorE 

A i r  irom a r e a s  nandl inc  

-________.-. --- 

Tiiere are two rc sea rc l l  reactors i o c a t e d  i n  a canyon. Gaseous 

effiuencs are conbinedi and pass  tnr.ougIi a iong d u c t  up t h e  canyor. 

w a l l  t o  a s tack on tne mesa abovr.  Emission c o n s i s t s  or‘ 5 Ci of 

Argon-4i, 5 Ci of Xenon-iLL, and 18 C i  of Xenon-135. 

ii program is  uniierway a t  L)P !a?est t o  reduce t n e  c o n c e n t r a t i o n s  *. 
i n  the process  a i r  d u c t  oy more e f f e c t i v e  p re l imina ry  f i l t r a t i o r ,  

of tfi-e a i r  a t  tile contaminat ion  sources  i n  t h e  g l o v e  b o x e s .  Applied 

aerosol r e s c a r c h  i.s k i n y  conducted which may 1.ead t o  b e t t e r  con- 

t r o l  ot p a r t i c ’ u l a r e  contalninat lon i~: a l l  forms. In a d d i t i o n ,  t h E  

PL-24 f i i t e r s  p r e s e n t l y  used  t o  f i i t e r  room a i r  be fo re  d i s c h a r g e  

w i l l  soon be r ep laced  by more e f f i c i e n t  ke roso lve  9 5  f i l t e r s .  

-5 -  
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University of California 
LOS ALAMOS SCIENTIFIC LABORATORY 

Post Office Box 1663 Los Alamos, New Mexico 87545 

H7-79-585 
518. 

16 November 1979 

Reviewedlab Counsel 

Dear Mr. Meinhard t :  

As you requested i n  o u r  t e l e p h o n e  c o n v e r s a t i o n  o f  Nov. 
15, 1979,  I a m  f o r w a r d i n g  a t t a c h e d  source da ta  on our former 
l a u n d r y  waste management operation. The  i n f o r m a t i o n  is n o t  
complete, b u t  i t  is  p r o b a b l y  a d e q u a t e  f o r  y o u r . p u r p o s e s .  If 
n o t ,  please a d v i s e ,  and  w e  w i l l  s e a r c h  t h r o u g h  o u r  old 
r e c o r d s  fo r  a d d i t i o n a l  d a t a .  

The a b s o r p t i o n  beds f o r  t h e  l a u n d r y  wastes were i n  u s e  
from 1945 t o  l a t e  1962. They were c o n s t r u c t e d  i n  t h e  
v o l c a n i c  t u f f  f o r m a t i o n  which c o v e r s  t h e  mesas i n  t h i s  a r e a  
a n d  where d e p t h  t o  t h e  ground water t a b l e  is a b o u t  4 2 5  
meters. 

I hope t h a t  t h i s  i n f o r m a t i o n  w i l l  be of u s e  t o  you i n  , . 
your waste management p l a n n i n g .  

S i n c e r e l y ,  

H-7 A l t e r n a t e  Group L e a d e r  
Waste Hanagement 

LAE:lw (W571) 

&l s h e e t  p l a n s  
Memo, Herman to  Files, 7/6/53, w/at t  
Memo, C h r i s t e n s o n  t o  Allen, 9/29/59 
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EFFICIESCY T E S T I N G  THE A I R  CLEXNIxG SSSTEM FOR A HIGH. 
T E31 PER AT UR E RE XC TC R * 

James D. DeF:cld and H a r r y  j. Ertinger 
Health Divisior. 

Lo5 .Aizmos Sciec:ific Laboraror;; 
Un:versity of Califorr.ia 

Lcs .4kmos, New h1ex:c-o 

r- 
ABS T R ACT 

The Lo5 Ai+mos Ultra High  Tempera tu re  Reactor  Experiment  
( U H T R E S )  i l r i l izes  a he l i sm coo!ed, graphite moderated r eac to r ,  emp1o.;- 
ing r e f r a c t o r y  iiiel elr.me:i!s. Under accidcct  canditions, !he cff!:ien! 
that may be r e l eased  i r o m  th:s r e a c t o r  r equ i r e s  an a i r  clea:l':i!g system 
capab!, ai rct2ucir.g rabioac:;ve gas acd  partic.ulate cor?:aminar.ts to sa!'? 
leve Is , 

. 

Dioctyl phthalate  and icd1r.e-131 w e r e  used  as  t e s t  ae roso l s  io r  t.he 
HEPA and ac t iva ted  carbon i i l t c r s ,  respectivc.ly. hfcthods o! aerosol  
+iti:erat:c>n and t e s t  procedures  & r e  detai led io r  the preinstallation tes t ' ;  
of the carbon and :n-placc testing of the carbot:  and HEP.4 f i l ters .  Thc: 
impor tance  ai ::~sc;il ~ E S ~ P C ~ ~ Q I :  of the iIEP.4 i i i t e r j  p r io r  to instal la tic:^ 
and s u p  rv is ion  of i i l t t -  r irijtailation is d i a c u s s c d .  . 

In-place t t ! s t j  indicnictl dcs i r ab lc  rje=,ign ch;?ngrs which would ( 1 )  
simplify in-p1ar.t- teatir:g procec!urej, ( 2 )  espedi t t -  in5tallati01-i slid future 
c.hanging of the i i l t t lrd,  &rid ( 3 )  a s s u r e  operaiion of d mure  efiicienr s y s -  
tem. 
f o r  the desigr. of s i m i l a r  py.items, and acceptance c r i t e r i a  used at LASL 

Problems encountered during in-place testing, recommer.dat1ons 

- a r e  d i scussed .  

'Work  performcr! .:r?dcr !ht. ;:~.:spiccs oi' tk19 U.S. .Atomic El;ergy Commis-  sion. 



' .  

I .  INTRODUCTION 



.A second. exhaust. i i l t e r  sys:tSm. serving thost; arcas  that m a y  b e -  
..:srn~ :ligh:ly contamizated (Warm Areas) .  coas i s t s  oi  2 2  HEPA f i l t e rs  
b.r!d ii; p lace with the ac t iva ted  carbon i i i t e r s  on a commor. i ramework.  
The upstream HEPA side of th i s  bank is  shown i n  Fig.  5. Problems 
-.~:irh th:s c e : : ~ ~  &:e c i i j i ~ ; s j l a d  later .  

A.  H E P A  F i l t e r s  

A11 HEPA F i l t e r s  ir:stallcci i n  tht: L'HTREX iac.ility a r e  qual i ty-  
control t e s tedr61  a t  Rich land ,  Washington, p r i o r  t o  their shipment to 
the Los Alarnos Scie1itiii.c Laboratory (LASL) .  ?'ht..-ir r t . 5 : ~  utilizi- a 



. . . ... ... - . . . . 

t he rma l ly  gene ra t ed ,  0. 3 i m  monodisperse, ,  DOP ae roso l .  
muIX acceptzble  efficient). is 99.17: a s  m e a s u r e d ,  11sir.g s fo rward  l igh t -  
+:c-atteri;.,g photometer  and sampling a e r o s o l  concent rati0r.s ;illstream 
and downstresin f r o m  the test f i l t e r .  
is u,sec, the m e a s u r e m e n t  r e p r e s e n t s  efficiency 211 ei ther  nl;rSS o r   COIL^.^ 

The m i n i -  

Because  a mqnodispcsrsc aeroso!  

;..ause Qi damage that may acci i r  :n t r a n s i t .  
. -; . i~ry to vis??ally inspect e a c h  f i l t e r  a t  o u r  receivirip w a r e h o u e  and 

F o r  this  reason,  l t  i s  neces- 

.mm e d ia r e 1 y p r I ci r to i n  3 t a 1 la t i or-. . 

. . . .  - .  r: ::.- .. ... : O  ._ .-...... 'he p ~ ~ ~ j ; ~ : i i t y  GI : ~ ~ t ~ ! ! i s g  5 f i l t e r  : : ; t p  i raAncu. l ;rk  

These :.is=ca! inspections arld the supervis ion duri l~g  i:lital!atioE 
h a v e  great ly  r c d z i e c  the r.ambey oi HEP.4 s y s t e m :  :ha: a c e  u ~ ~ c ~ e p t a ~ l r  
during their  f i r s t  ' in-place t e s t s .  This ,  . i n  turn,  has  gre;rtl$ reduced the 
m a n - h w r s  s,pent.in removii;g and r ems ta l l i ng  f i l t e r s  and retesting the 

B. Activated Carbon Filters 

The ac t iva t ed  carbor. f i l t e r s  used in the UHTREX a i r  cleaning 
system a r e  manufac tured  by the Barnebey-Cheney Companv accordiR3 
to specif icat ions developed at the Savannah River  Plant.  Each f i l t e r  
i.ontains -50 lbs  of 8-14 m e s h ,  activated coconut shell  carbor;, with a 
minimum packing densi ty  of 3 3 . d  l b s / f t  . Each f i l t e r  we:ghs - 1 5 0  I b i .  
The carbon i s  held in a pleated configuration, fixing the carbon bed 
depth at 1 ir.. , ar.d includes baffle plates  which minimilr.c. 7e:tlicg of tkc  
carbon g ranu les .  
: t s  s t r u c t u r a l  integri ty  a n d  gasket  condition, then. individually tested 
using iodine-131 as  the t r a c e r  gas .  
t;vated carbon f i l t e r s  have been employed at other facil i t ies.  

-4 -. 

3 

Each f i l t e r  was visually inspected at LASL Lo check 
. 

Similar procedures  for testing a c -  
'7 -9 

This  t e s t  meihotj was selected in p rc fe rencc  t o  using O!W of thi- ' - -  F r e o n  compounds 10 ' fo r  s e v e r a l  r easons :  ( 1 )  it tcstsi  the carbor. i i l t e r  
with the contaminznt df p r i m a r y  concern during a postulated accident;  
(2 )  t h e r e  are  no l imitat iuns relative to t e s t  velocity, relative humidity, 

mining concentrat ions of the t r a c e r  111 the sys:c-nl bc:fig tt.s:cd. 





XI. IS-PLACE TESTIXG 

3.. HEPA. Fi1:e rs 

The a e r o s o l  detectis;; equipmect  cocsists  oi i-ior\vard light - 
sca t t e r ing  photometer  and ampl i f i e r  combinatior., 'I a r d  :j show:: ::-: 

F i g .  8. An a i r  s a m p l e  is drawn into the sensing chhmber oi thtr phots- 
m e t e r ,  and relat ive concentrat ions oi DOP ups t ream and dowr,iitrram 
from the i i l t e r  bank a r e  m e a s u r e d .  

The  DOP a e r o s o l  i s  injected ixto the a i r s t r e a m  at a point  i a r  
ezirugh z p s t r e a m  oi the i i l t e r  bank to ens:.:re complete and !horoi:gb 
rri is ing.  
then dt-i<:rmined by passing a sample  oi this a i r  through the aeroso: 
photometer .  
cd'. The efficiency of the s y s t e m  i s  1hcR indicated by ( 1  -3 )  100. 
i:-)ur systems tes ted at the U H T R E X  facility demofistrated the ei!iL.:,<.:i- 
c i e s  r.otrd :II Table 11. 

The concectratior;  (-4) oi the aercjsa! upstream of the ii1tt.r. :.: 

The concentration ( B )  downstream i s  aimilifjly dt-te:n-.::: - 
':'ht. 

.B. Ac.tivat+d Carbon F i l t r  r s  

The acceptancu c r i t e r i o n  I'or i::-placc tcsting thta activritvd c a r  - 
Or.?!: f i l t e r s  w a s  s e t  at 99. 9co c f f i c i r n < y ,  anti is  consisterit \vi th pri~v!o:: 
work r epor t ed  in the l i t e r a t u r e .  ' 7 - 8  
measutc"mrnt  of perietratioi-,s i i i  C X C ~ . B S  oi 0. 1TL. This quai:tit-K I,!' rad:,.!- 
iodine  d id  G o t  pose any speci;ii problrm: rt:lative LO hiitldlilig radioac !;'*'(. 
m a t e r i a l s .  Some t e m p o r a r y  radiation shie1dir.g w a s  required whilc f*::i - 
ting the l a r g e  filter bank where  25 mCi of iodine-131 was u s e d .  

. 

The test  procedure pcrmittt-d 

I' 



e x t r e m e l y  low potential of radioact ive par t icu la tes  that may be presc!it 
within these  a r e a s ,  a n  efficiency of 99. 7% was cons idered  to be adc;.:aii.. 

Th i s  s a m e  sys t em proved  t o  be a ma jo r  problem in seve ra l  r.t!.rr , 

. r e s p e c t s .  Because  the HEPA and ca rbon  f i l t e r s  were  mounted on a 
-common i r a m e w o r k ,  i t  was imposs ib le  to inspect  the downstream side 
of the HEPA f i l t e r s  or  the u p s t r e a m  s ide  bf the carbon f i l t e r s  a f te r  L'om- 
p le t r  ins ta l la t ion .  Because  of the  weight of the carbon f i l t e r s ,  we w c r v  
p r i m a r i l y  concerned  about obtaining adequate  compress ion  of the e d s  - 
kets on  these  f i l t e r s .  The re fo re ,  t hese  were  installed f i r s t  to pc!i.miI 
visua l  observa t ion  of the u p s t r e a m  aide during installation. 
r e l i ed  on c l o s e .  superv is ion  during installation of the HEPA f i l t e r s  
min imize  the possibi l i ty  of damaging the f i l ter  media .  
vided min ima l  space  ups t r eam of the HEPA f i l t e r s  and downstream of 
the ca rbon  f i l t e r s .  
f o r  handling and installation, i t  did not take into account the f r ag i l e ' na -  
t u r e  of the HEPA f i l t e r s  and the difficulty in handling il 150-lb carbon 

We thru 

The sj-stcrn prcl- 

Although the available space  was nominally adequatc 

. f i l t e r .  



LVhere HEPA and  carbon f i l t e r s  are ksta!iec i~ ser i tns ,  cpacc~ 
prcjvided between the two f i l t e r  banks to faci l i ta te  visual i:-- 
&z+ probing to locate  .specific poinrs of leakage.  

Adequate space  should be provided to s impl i iy  .*'!tr:r i n s t a ! L  - 

Iz i t ia l  des igns  shogld include .provisions to facilitate: 
the t r a c e r  a e r o s o l  or  gas;, and 2) sampling on both e id r s  oi 

1 )  ir:- 

the  i i h r  r bark .  
I 

d )  Carbon f i l t e r s  should n o t  be ir,stklled so that sir iliw Is V r ' m Y i -  

:ca!. 
occ::rrii:g within the ca rbon  bed. 

Th i s  i r .creases  the potential of the carbo:; sett l ing ;ir:d *~h~i-.1;c~l* 

e)  Filters should be at tached to  the i r amework  orr an imiividusl 
When the f i l t e r  gaske t s  a r e  c o m p r e s s e d  individually, any o::t:m b. . '  . .isis. 

f i l t e r  cap. be removed without dis turbing the seal  of the adjacent 1iltc.r:. 

I 
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TABLE 11 

I N - P L A C E  HEPA FILTER EFFICIENCIES 

(Pit) 
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kuurarer.rs r d e  during 52roUcd zes+; cf Rover 
.ad Mema nuclear roekst reaetcrs ,  Pav-. sn-- t h a t  
mi(aif1cant k-sunts af  f i a r l s t  pred.*;:s L-e ?-elem- 
ad from the ?ul clczcr.:s 1n:o :he exhaust :? :tc 
ropkeC. ud t k t  cherr f?ss?cn prodr;cts c&n be 
curled cocslScrab1.r d i s t u c e r  WJ atzospheric vinls. 
Ib imc?stlgs:lcn uas mule It tbls Laboratory t o  
&t.mlno the fenqib1lfi.y of rfAucing t h l s  fis6lan 
prcduct re lease t o  Lila 8tmorphcre. A concept tared 
upon a Uuter scrubbing system VBS d e v e l o p 1  e& 
mbavs prclmlsc i n  achieviag this gw.1. A furnace 
.U mlt to praduce SIQIILtted nuclear rocket ex- 
buvt containing i ias ion products a: Oeslm con- 
ditions. lhc ef f luent  - t b l 8  rurncce was NG 
fhraugh .h ac-.le m d  t l  scrubber. Sevt rs l  rum were. 
rdr I-.,. . . results i d i c a t e  tha% about &% of :be 
i i . r ios  ~ r i u c ' .  iodine and its precurscrs, a3 ve l l .  
u other  fission products, can be recuved fr= :+e 
a h u u s t - p a  5trem by tW athad. 

-TIOH 

1 



. . .- - . . _. .. . . . . . . . . - . . 

a d  ta ab  sa^ p r c d k t i O n 3  a b u t  t.hc process. It 
uam cherefcre decl&d to serfon scnla e.xicl tears 
t o  anaver the ba l l c  qusa%lo::r atau: t he  .?fflcle:cy 
w l t b  vhlch flssion prcdwtts could be rcrrbbed -:s:=g 

. 8 water rpray 3ystea1. 

2 
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Bernard C. Eutsler, J- HcClelland, M, Chain Robbins a d  Morris F. 
Las -0s Scibnt l f lc  Laboratory, Los Blamos, New I4exico 

The necessity for detelnining tx=itl= 3t 10.4 levels for purposes of health 

protection hns l e d  t o  the developnent of nethods for  the detection of t r i t im i n  

the amphere  and of mthods f o r  . t h e  quantitative deternina'tion in.aqueous solu- 

t ions such as biological  fluids and water. 

zethod used t o  ffieasure t r i t i u m  at concentrations as lw as one Acmcurie per l i t e r  

of aqueous soluticn; on a gravhmtric bas is  t h i s  comespods to 10-10 grams per 

l i t e r ,  

It I s  our puFpose here to describe the 

Tritium In  the  elementary a t a t e  ( t r i t i a t e d  hydrpgen) has ?men demonstrated 

by workers at Las Ahius to be a nsgllgible hazard C U J E ~ W E I ~  to tritium o d d 8  (trl- 

tlated d e r ) ,  since tb element l a  not abaorbed by tb body t o  an appreciable 

deqree. The oxide, however, cons t i tu tes  a genuine hasard since It I s  rapidly taken 

h t o  the body either thmu&h the lungs, through the g a s t m ~ e s t l r i l  tract, or even 

inxpugh the. akin. 

Uniformly distributed throughout the body water I n  about om hundred a d  alghty 

minutes. 

M e e d ,  the trltlun water taken into the bdp  by any mans i s  

The analyas of t r i t ium baaed upon I t s  radioactivlty i s  mnfiicsted by the 

For t h i s  reason0 it fact thzt the beta radiation f r o m t r i t l u m  I s  profoundly weak. 

is impractical to measure t r i t i um except when the materiel itself is used a3 an 
' internal  gaseous lcOllllng In sui table  chambers or  tubes. If trltium oxide be.con- 

mrted to the eleamt, the resultant t r i t i a t e d  hydmgen gas can be loaded I n t o  suit- ' 

able contalmrs In which it may be measured by. the Ion current produced on an electro- 

meter, or s b p l y  by counting the indlvidwrl dlslntegratlons on a suitable s c d h e  

device. Counting furnishem a useful anllwer much mom rapidly and, for this mason,. 

we have turned t o  the  method of analpsis.descritmd here. 

(Sude 1 8bu8 the apparatus for f i l l ing  Counting 
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I 

n o  apparatus depicted hem serves to convert tritium oxide in aqueous 

samples ta tritiated hydrogan. 

sample is  dropped onto mtaliic calcium; the tritiated hpdrogm evolved is alloued 

to flow in the previously evzcuated and sealedaff system through the drying torlar 

and into the ooulrtfng tubs at  the r i & t a  

3gsnt bscause the  resctioa is v l ~ o m u s  emugh to  minimize the  p s i b i l i t y  of frsc- 

tiomtian e m  at m o m  tsaperature. G33 is a l l o w d  t o  f l o w  i n t o  the counting tube 

untU a pressure of 1 5  cm, of mercury is  attaima; then ethylene (2  

argon ( 5  aza Hg,) are added to raise tb total pressure t o  22 m, of mercury. 

Ethylene fs added an an internal qusnching agent, while the (irgo:r is the ionizing 

gasa 

to the system are used t o  govern the pressure at each stage of f i l l i n g  and &dnz, 

In the detachable gemrator at the left, the l i q u i d  

Calciw was selected as the reducing 

Hg.) and 

The tube is mu ready for counting, The accessory valves aid gauges attached 

(SUde 2 Ls a schs~at i c  representation of the counting t u b ) .  

The oaurrting tube represented schctnratlcally hem is of the external catboda 

t-ype originated by l4as8, 

and an extern2 silver &mor cathode. 

canter wire taut, khile the silver mirror cathode i s  protec+,od fro= nrecharrlcal damage 

by a wrapplng of tape. Tht external cathode makes it possible to decontaminate the 

tube when necessary by flushing with strong mineral acid, 

It coiaprises a soft &ass envelope, a tungsten center wire, 

A stainleas steel spring ~ervea to keep the 

(SUde 2 show the shislding arrangement for counting). 

The shield Shawn here in which the actual counting is done provides for the  
I 

simultaneous counting of the sample tube and a tube similarly f i l l ed  with inert 

hydlpgen so that a fluctuating environmental background may be assessed Ad corrected 

f% CoUntiq is carried out with Los Alamoa Model 700 scalers at  a potential j0  volts 

above the threehold voltage, customarily at about l5X1 volts. 

bS flu- With hydrogen gsnerated from a standard tritium solution and counting, 

Usin& the procedure and preasures indicated, the filling from a water sample contain- 

ing one microcurie of tritium per l i t e r  will caum a tube t o  count at about forty 

Xach tube is calibrated 
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counts per mimite over our usual backgmund of 300 counts p r  minute. A trained 

operator can handle as mag as 1W sa1nple8 par day w i t h  a prsclsion of 2 5%. 

(Sl ide 4 shows d l  generation apparatus) e 

The need for more campact portable equiprent of lower sensitivity has led 

t o  the developwmt of a sinrplsr apparatus whereby the tritiated hydropr, I s  led 

into Ionisation chamber8 of different Si208, The spstctm is evacuated merely by 

water aspiration, do- awsy with the cumbersom vacuum pump, WeasurcuPient of the 

ion current 'produced m8y be carried out on a vibrathg reed electrometer (down to  

about 10 pc. per l i tar)  or on a Ima -08 ionieatim chamber current meter (down 

to abaut 250 .pc. per 1iter)a 

mnt are apparent. 

The advantages of such amallor, less expensive equip- 

( S u b  S @haws the I m  C e  C. M.)e 

opring the paat severel  year^^ wb haw carriod out mre than 7,000 a ~ l y ~ ~ s  

on the Urine8 of indiaduah Isuspected of exposure t o  tritium oxide. Ye have re- 

corded a few of these to rhow what  nay be expected i n  auch cas88 w h e r e  personnel 

are exposed t o  Sta0Sphere8 casrtalning tritium oxide, 

(SUde 6). 

The firat is a record of the urlnary excretian of tritium of an individual 

who was eo exposed, The urlnay amcentration in micmcurias p r  liter I s  repre- 

sented on the vert ical  a x l o  -- time, in days, on the h o r l m t a l  axis. The initial 

valus, 450 PC. per liter, was plcked up during mutine daily samfle analysis from 

an individunl who had never before excrsted tritium. 

cates that tritim was being excreted with a biological half-tirae of 9 daps. 

Trltlum (as i t a  odde)  i s  excreted after establishmsnt of equilibrium within the 

body a t  a rate proportional to  the tritium content of the boa (aeadng a m ~ t m t  

water throughput) and excretion takea p h e  i n  much the same way that radioactive 

inaterial8 dscag. We are thus justtfied in speaking of a biological helf-the, the 

The slope of the Urn indi- 

' t&e interval for half of the tritium rdrr ing  to be exareted. It, is as0 pOSdble 



value done; factors am 

of the idridwl. mr 
by the previous method, 

applied for the uater contmt of the and the weight 

invariably p i e l d s  values vefg c l o m  to those calculated 

burdm of #w 69 

with an initial value of #loo pc. p r  liter, Indicating a 

PC. Z t  has probably occurxwd to  aem'that tha excretion of 

tritium m o ~ r  be haatmad sinply by bcmasiug the liquid throughptt and 58 this case 

tho biological hau-tircr was c u t  darar to .i*t the simple ezpJdiUnt Of'aIk 

couraglng the hdlr ldual  to drlnk more water, coffee, beer, a d  the like. 

..(Slid@.. 8 )  . 

*tor. 

( s u e  9) .  

The lest d i d o  indicates 'mughly what may be expected of an individual 3r0 

sxposad to frequent tritium domu of varying intensity during the course of h i s  

roufin, work. 

of -re effective control of tritium pollution of tha .air is spp.mnto 

During the latter portion of the perlod rcrpr3rrmted hero, th6 mrult 

I 
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Abstract 

It is desimci t o  separate ions ai 1a40 iroa the parent, B&O 

tu a v o  a radioactive source of about 3,OOO curies ( a p p o ~ t s l y  5mg 

Law).. The follodng work represents an investigation of the appli- 

cability of ion exchange resin t o  the pmbla .  -nta were con- 

. , , .. . . ,, ::;, ._._ 2.. .. ... .. . 
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I, Introduction 

A process is required which will separe e La140 fkom the parent 

@zn ir; convenient form for the routine. preparation of point sources 

of radiatim. The intensities involved Kill be as high as 3,000 cur- 

ies, uhich corresponds to approximately 5 pog of La4*. 

decays t o  stable  Ceuo; consequently, in a given solution 

the concentration of-lanthanwn ion b u i l d s  up to a maximum value Over 

a period of day8. 

repeated removal of lanthanum ion fkam a @Yen solution as the cork 

' The separation process must be hdaptable to the 

centration approaches a maximam value. Separation by msank of an 

ion exchanp main offers a possible schem a i c h  can be adapted to  

m t e  coatrol opmatian. 

Tha ion exchange resins are usually hi~-ntolecular wight pow 

mars of phenol and formddehgde, containing substitute methylene 

sulfonic acid groups, which have been carried t o  the "CN or therm- 

setting stage. 

hydrosen a t m  for other cations, The affinity of the stable -10- 

cule for a'given cation depends on the  I O ~ ~ B  radius and charge: the 

lar&er the charge and the smaller the hydrated ionic radius, tho 

greater the stability of the resulting organic molecule to  further 

exchenp, An ion of water positive charge and of smaller radlw 

These groups are Capable of excha@ng their  acid 

C(UI replace m ion of smaller positive charge end larger radlw but 

only in proportion to its concentration, or more correctly i t a  

activity*' An affinity aeriea (l),, i n  which thorium haa the epreatest 



affinity far the resin and hydrogen the hast;  'can arranged as 

.Such a series rmuld not appu  to a resin where the active substi tutive 

gruup was a c a r b o q l i c  acid group. In this case the hydrogen form 

would be mom stable ami would not be at t he  bottom of the series due 

t o  the s t a b i l i t y  of 'Ytbe very weak acid, e.&, t h e  resin, AmberUte 

IR-50. 

The resins are usually wloyed in the form of a columk, and the 

solution containing t he  various ions is passedthrough t he  column by 

gravity, the ions being l ladsorMn by the resin. 

the i d b e n t  cations are CBaOIfGd from the s o h a t i o ~ ,  and the effluent 

contains ally those ions originally present on the resin. Since the 

f ract ion af  t he  iorrs &sorbed by any particulsr segnent of the resin 

column is dependent on the r e l a t ive  concentrations of two or 9om 

Initially, all of 

' 

competing ions, it is obvious t h a t  eventually the colum w i l l  cease . 

t o  remove all of the influent ions. The point at  which the  influent 

ions appear in the  efflaent is referred t o  as the point of "break- 

through1' for that particular ion. 

ramwed select ively by the addition of an e lu t r ian t  solution. 

Ions, adsorbed on the  column can be 

Elutriante are most e f f ic ien t  when they contain anions capable of 

complexing an adaorbed ion. 

, precipi ta t ing an undesired ion on the resin while removing the  de- 

sired ion by mans of a-solution which contains a hi@ concentration 

Other methods of elut ion consist of 

. I 
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to 3,000 cur140s a c o b  of resin will be exposed to a total of a p  I to 3,000 cur140s a c o b  of resin will be exposed to a total of a p  I 

j 
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A typical solutio0 fkom:which the lantbam~~ ions are t o  bo 

seperota. iWr the barium ion umld haw, the composition shwn in 

Table I. 

: l6ble x 
Camposition of j solution for Separatlm 

IOn 

A a j  
2.4 
5 
30 

5 '  
lo 
2 

50 

* Tbe c o r n c ~ r a t l o n a  arcI given in lpB of ians (es Chlorlbem) 
par 40 m l  of solution et a pH of 2.0. 

\ 

. 

The lanthanum ion extracted from 8ueh a solution would tbrn$ah 8 

source a i  appawxinmte~ 1350 curies (1 curie -3.7 x lbo tiia./+ec.) 

A stock solution uaa prado up according t o  thia c&ositlop3, us- 

inactive barium arrd lanthsrup chlorides, and the pH uaa adjwted t o  

2.0 With hpdrOChlOfiC Odd. 

A Nalcite NCR (identical with Dowex 50) re8b colaxm 8 a in 

dimter  and 35 ca long uas used. The resin waa screened (throjlltr 30 

. on 45 aassh! &ad was!?ad . 4 t h  d i s t i l l e d  Mater. The main UM tamhod 

. .  -I 
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0.68 

1.0 
1.u 
075 
.73 

'0 90 
1.02 

- * -2 
0 
3 

17.5 
32- 6 
24.3 
-3 
5.0 
1.9 

was barium aulfate detected. 

A 125 ml -1- *.P lO$ m u m  citrate at a pH of 6.0 wan mad 

to oluta the barium ioa. The fa%e of the other iom uaa not follormd 

since it -0 l i t t le  bifferende whether they were eluted with barin8 

or laat- 

Because the total tims far eluting the lain- ion waa quite 

lozq, anottmr run warr made at  a higher now rate, vi&# 2.55 SI/-. 

with aqua- goad ~ t b u l t a .  The tim for a c c q h t o  rua can be i n  the 

rmi@xxrhod of 2 hours. Since Law decaya at the rate of approxi- 

mately 2% ;+A- hcur, excerrive de- are to be avoided. 

. . +  
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I 

~ I t h  reapoct to amonin citrrts at a pR of 3.0. & thia namer the 

l q p  (270 J) voltma of elutrhnt n e o e a m  for the h t  daaorptim 

can ba -tad. The pH .dJ-tmnt of a very hut rolutioa by remote 

cantrol rrsf p n e m t  a pobler, but it i r  bellered that an accurate 

drntaslrt can be d e  by simply adding P calcu&%ed amount of acid 

to the unll-huffered citrate rolutlon. Wen the pH is reduced to 2.0 

neither ths lanthanum nor the barium ioru are c o m p l d  erd only 5% 



I 
1 
I 
I '  
I 

Tho adsorbed barium ion waa removed ' with 130 m l  of a U% ammonium 

citrate aolutlon at a p€i of 6.0; A. f l o w  rate of 2.0 ml/mia. rrpb 



I’ 

thau#mat. It was estimated that d of the barium ion 

(OA curhe) remabed 001 tbe colwa. 

hat- citrate ma monitored ard found to contain 76% of tim o w -  

The effluent containing the 

hm u t i v l t y  prusent in the equihbi  * um solution. Tbis is a .  

t o  be a m t  1- VieU tbsa obtained on the tracer scala but 

expectd fpar t5.t 1 -_- L .  .dLy large am& sP m a i n  pmse.” i o r  th? 

s d i l  concentration of ions i n  the rolution. The reparatloa usa grad. 

A sample of the lenthanxm citrate fraction which uaa allmmd to decay 

to a value of 6 c/&. fkom 11,600 c/mh s h m d  that thh barium ion 

concentratifm ua8 lew tbaD 0.u of lanthanum ion C o a c e a t m t i ~ .  

P 

Although the citrate solutiiorm emrged Frm the colum colorless, 

after a tna drrj period they acquired a ntea=coloreda crgpaaraaee, 'this 
. _  . m y  pave w -:-.-: e ‘z:+-sitioir of the citrate iona a 

q be a aerima problem when larger activities are separated. T b  

fomtion of a tar-llke slue would severely hinder a aecoxd 

of a aolntian. .Decamnol;:ftlon of the separated lanthanum citrate soh- 

tion wuld not be ao serioua since it probably m i l d  be poesiblo t o  

precipitate and separate the lanthawn 1- before degradation of the 

citrate ion bad bec- too advanced. 

- 

The resin uaa cleaned by paaaing amre citrate ~olutfm throu@ 

the colrupa, ard then it waa removed frm the c o k .  

main 

wltb a 

cowta/dn. d ~ l l  remained 011 it. 

Subsequmtly the 

stirred for more than two  montha for eQht hour8 each day 

&%rate rrolution at a pH of 6.0; however, several thowad 

The rate of removal i s  extmumu 
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e - 
slaw far the last few thousaxd cbunts. This may be an iadication 

that the resin baa been ingurad t o  sum extent by the radiation. 

' It 

150 curies. Additioaal infonuation concemirrg the atability of both 

tha resin 2&d s lu the  &gsn?s t o  rsdiation should then becopw avail- 

be desirable to PaLe a hot run using a source of 100 to 

An additional problem M c h  may be encountered i n  the s s p a r a t i ~ ~  

of strongar SOUITBB mar U r  in the forsPtion o f  a large velum of 

-em and orgecm prodwed by the radiation of the =tar. The paw= 

seace of e bubbles in the colum would prevent contact betumn tbs 

elutrimt solattima and the - a b m  It p r o v ~  L ~ ~ C O S ~  to 

8- pnlladi.ls iaterdxad with the resin t o  catalyse the cwbinatioa 

of ti& elements ard L t e g u  r:- watiima befar0 we so a t  their 

capacity to diaaolve gprros i s  itlcreased (6). 

Cm 

Becawe of the p - e A i . l e  failure of the citrate solubion at ldgh 

S t e  Of Possible I n a r d m d C  Elutriaata 

level radiation a search ma conducted for mother elutirg Bgent, 

A feudwrinmta wre performed using sulrUric acid to precipb- 

tab a d  fix the barium sulfate. on the c o h  before the elution of 

the laathanum ion. This method was not successful; in additiaa to 

the fact that the barium sulfate tended to mrah bmm a d  out o f  the 

co lm,  much of the barium ion uaa not wen precipitated. ' 

A amre a\;ccesrful procedure coneitate i n  the w e  of concentrated 





40 0. T. Seaborg and 1. Perlaan, Tabla of Isotopeu, -59. 
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cay8 to C&C, a s tcb l s  isotope. 

Considemtion of the problem revealr tbat the ?uphe= 

rents are, in mn2Ity, veri strbgent. The appliaation of a 

ctrsightfomard precipitation method haa not boon mcceed'ui, 

a6 yet,  in offering a satisfactory solution to the problem. 

In U-557 is outlined a rrehome for the mpantion 

\ 

pro- 

cipi+atfon of lanthanum fluoride, the fluoride ion 'beiry 

added in the fora of soitd calcium fluorlde(a compound with 

R 'solubility between tho- of lanthanum fluoride and bnrium 

fluoride) . The calcium fluoride suppliee mfficlent fluoride 
' 

i o n  to precipitate lanthenum fluoride, 

*Friedlander, et.  al., Garrsra Kay Sources,U-E;57(Yay t,164L)e 



, . .. 
I .  

tut in-ufficient ions to  precipitate barium fluoride. Such 

a E&- is vetry attractive in principle; however, in prao- 

ti-, celcium fluoride gave slow precipftaticns and, under 

cenrir  couiitioas, very erratic resl?,o,  In aidi t icn ,  the 

fluoride ion i r  unae8haole as a precipi+Athg agent ktt 

c a l m  it cannot be used in *-he presence of certain of m e  

ispurities h o r n  t o  be ~reeent in the  solution to be. 

treated. .A thoro@ study of the fluoride ?reei;rltatbn 

not be f u r t h e r  dirrauersd here. 

This Report i r  collce.%ed d t h  rkrdieo of t h e  prodpi-  

tat- of lanthmm as the crillcofluoride in a promre sbi-  

lar to the one already described, for the fluoride p s c i p i -  

tatioo. The ailloofluoride bar but one tiirtlnct adarntrge 

over the fluoride8 and a number of other *salblo precipi- 

tatbig .gemts,i.e., all the knom fore* ionr of the orig- 

Fnal mlution,(Fe + ’, Cr + +, Y i  

Sr * *) i o n  relative~y soiuble silieofluoridw,  his i s  

important, since the roltrne, of the pmcipltate is critical 

+, Pb ’ *, and 

f r o m  the  rrtandpoht both‘of CL p i n t  m c e  of redlation 

and o f  f i l terabil i ty .  

Unfortunately, barium silimflwride appears to be the 

only ei-liwf luorlde porser~iag acceptable p h y ~ i d  propertior, 

,Stsbilitpl relatively l o w  solubil i ty ,  and well-defined 

:- . .. . . .  
. . A  . . . . __. .: . , i._ .. ;.;>-::.. . .- :< . :  



a 
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L. 

pared8 a specified volume of this stock molutiorr .as mixed 

with a suitable alppunt of UUo tracer mlution and pipet- 

tad lato the rclactlonr vessel contafrriag a weighed quantity 

of barium eilicofltroride. The reaction vessel warn thrm 

, 

p l e c d  in e conetant-temperature bath aad the rrolution 

vigorously stirred for 8 definite pcariod o f  t h e  to permit. 

the  formtion of lanthum siliaofluloride. A etirrer o f  the 

same mterisl a0 the reactLon uesrel &e uem~. 

A t  the conclueion of u reaction, the content o f  the 

reaction vessel 191 filtered w i t h  suction through a om- 

tered glass flltering -el at0 a special counting bot- 

tle. The reeldual preaipitate was dissolved In bot 6 N 

hpdrochloric R c i d  and peaad into a S i p p i l ~ ~ E  COUDth# bottle. 

The gaprme activity in the mrpeznatant arrd precipitant, 
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data to d o t s h e  the p r  oent recovery or lmthantu arrd 

tho fraction retained BS a Feeult '  of the precipi%atfon 

reactla. 

F i l t e r a b i l i t y  of precipitates 1 8 s  measured by obening 

the tLw, tequird for futmtion through a 8pscid 8pongy 

Fiathum filterlag pad supported by B perforated =ta l  dirk 

(abut '0.6 em in diameter) a t  the b o t t o m  of a steel filtcrring ' 

cone. n e  pad8 were' prepared @ igniting 

platinate to form e a m  ped, cutting a piece of .'ppro- 

chlonr 

&mrirerrtsl' R e d  t e  L 

L 
&ltially, ~evaml  separations were mde on a eolutbn 

l n  ubi& 1.5 .g of hthaaum ab th8 chloride and 250 ug o f  

barium 88 the ohloride in a volume of 25 ml  ere agitated 

with 20 aq of barium ailicofluorlde (10 to 20 miarons 



. .  .. . I 

- .  

. 

. 

.. .. . .. 

detetrinetione, cmc! above Eo per cent wqlete in thrm 

the pmeence of strontiwr,iron,chromium,niakel snd lead ions, 

which are impurities knom to be present in the recovery 

eolution, two atoak solutions were prepared, one wntainbg 
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solounts z.;;;roxiuitix~ those tkougnt to be preeent in the 

10.0 3.2 r e * + *  

Cr'?+ s.0 1.6 

10.0 4 . e  Hi t i 

Sr + t 2.0 1.b 

Pb ' 50.0 .6 

A seriea o r  four precipitations Was carrid out,uaing 

the h i g h - h i p i t y  stock solution. During the first prec.!pi- 

tation, the so:utii..n w;:r agi tated for two news. After the 

I 
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. 
fi:+,ro_?. ion, additiomi lanthanum m d  cerou~ ions were added 

high-inpurity so:ution at verioua pY values below Z.@ m s  

investigeted. T A ~  resuits are Listud in Table II. The valuer 

am tne average of one t o  four consistent raiuee obtained 
\ 

frara 25 prl of h ~ b h p u r i t j  etoek solution witated fcr 2 

lkffetat of r!H on Lnnthaaum R s ~ o e r I ?  
(ti&+ m i t y  Solution) 

zii of blutiox3 AveraKe La+ Recoverp 
(per c m t )  

0.5 0.2 

1.15 

1.35 

1.5 
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3 k . j  

2 t . 5  

' I  
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2 
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Snomi ?.a f o r r  ia Cii . ;  aaciitlon of barium si l icof luoride to 

chsrscterietics were quite cloudy w i t h  l i t t l e  or 110 v:.eiti!e 
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the t e s t  tube 
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after eacli cnntnmi ijItir4 hicfdent, SON' of the dust accumulated in crevices 

i n  the floor, ir iai  le t.;.e : ; a l l  partitiom and i n  the a t t i c  spaces.. To 
L 

prevent t ! l h  :illst frorri 11~::cortiir~ air-*borne, it was sealed In  by painting 

mid ccvt.riq- wi4.h :leu Woilboard. 

had ti'; !le : L,, .2.~~+.~ii  81;. iesst every six months to keep the material t.;,.. 

d w n ,  &:it1 I n  nome rooms rr'e f t m d  AS ntany as three layers of wallboard. 

Same of the a-eas, especially the floors, 
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- 
laundored I n  the Laboratc,r::r'e laundrym A t  t k  end of each work d q ,  t h e  

men took d shouer ar,d were xonltored for body contamination.. Thine spec:- 

ncns %ere collected aL tao-ueek intervals; a 3  of thelctt xere rie;:atlve. 

In addit icAl  it-) tt.e 7:rDtection cf tia Ken &,in, t h e  xork, it uas 

'.adjzcer:t b~xil.:iings and ii ti;e tGwn site. Alto ,  since i t  UES necessary t o  

haul t k e  material on a street iJhich ran along the  e d p  of the housing areas 

sa& truck uas followed by 8 r(crdtor excort whose dut ie s  included taking 

a i r  szr.ples 

- 

/ 

As soon as it was i :&el e n t  t l a t  the bxi1dk.g w c d d  be released 

as to t h e  metkods t o  Se i v c .  I n  these discilszims, 5 t  was deckled tc 

divide t i . ?  building intt .  areas d e f i n e d  by co:?tandnati or. ievela.  "hse  

areaE were determined bj' alptia snA~vs;s and from past i:.!stor, zr' contcri- 

;;ation incidents.  Cri F.3:'ck. 2.:, 195h, t le~ri i l i t ion we6 s tarted,  &-A it *as 

. cmpleted 03 June.23, 1991. Since the building contained a large quantity 

of noncomtnistible materfnl, i t  was 2ec ided  'that burial would be the most 

ecommicel mthod  cf dis , !asai .  

wrecked would @cCUpy a net volume c f  8,000 cub.!c yards, so a p i t  vas 

prepareri a t  the contaminated *Rate dispcsal area sevec niiles i'rca t h e  build- 

irq site. Sork was sterted i n  the low-contamination areas, and 211 cf t b s e  

excei?t the locke; T' ;I: -: ' c  .i.a uerri :s' t h e  cperation) were remove@. 

pning thc. work O;L tl:c C:PCUI areas, several mcti!ods irere Sried and the one 

I t  was e s t i n a t c d  that  tke b u i l c b g  when 

. ._ 

. . . .  
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vkiich proved the beet for ccntaJld&tion control uas to saw tihe buildiqg 'j 
I 

i:ito s e c t i o n s  approximatelj- eight t e n  feet. AS a sectioi uas saud .' . .  

out, 't uaE l i n e d  up b;- a crane a i i  the exposed edges sprayed w i f h  paint 

to hold dom the a u s t .  After the &cks uere loaded, the hterial vas 

a thouseid loads  of naterihi were !tauled t o  the disposal area during the 

demlit ioa.  

Before saw+,& %;IS started i n  a room, e v e q  part of it vas soaked 

with weter h m  a fire hose; the excess uater ran' Into the chemical drain8 

which mre connected to the waste Aisposal plant. liuring the work the 

act iv i tx  i n  the efflu=;nt el?tcriiG tk.c plant was consisteztly above the 

! 

. .. 

normal level, and at times uas a t  least 100 tfmes the normal activity. 

To keep the air-borne sct5v'r t : -  d o n ,  the d?at.:st faris were !i.ept 0-rating 

as long as possille ~ r : s t . a l l i n ~  tesiporm'Kirink. 33-cause af the fim 

. 

Ira-, the sprinkler q e t e n  was discomiected room by &on: and was kept 

i n  cperation until ti,e work uas finished. 

In Silraniiq,  we can say tiiat it was possible to  diamantle a build- 

ing highly contaminated w i t h  plutcnium dust without having t h  workmen 

accumulate a body bur.?en or crea tag  an air-borne hazard t o  the pieople i n  

the surrounriing com..unitj.. Such an operation requires careful plarming 

arid close s u F d s i o n  of ncrliers rt.ld i s  expensive. 

building, the  cost6 were f ive  t h e &  those required for t h e  demolition of: an 

unccr.tallbnat,. -. 

In the case of D . 

. dlc' .. 'i..: 
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Location of Samplers 

I n  D Suildirg 

3u t. E i d  e Sui ld i  r. g- -59 

C~,m.u!ii ty Area 
(100 ' -7530 ' ) 5116 

True:< Sscort Seriicle 371 
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Table I Bir-borne Alpha Act iv i ty ,  D BuildirG CenuJlition-L?krch Through 
\ July, 19% 
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\ / fcr ?he  d i sposa l  .of scli:: n c i c a c t i v e ~ , w a s t e  mater ia l .  The prlr.ciFa1 con- 

t a r i n a n t  is F l u t o n i m  t+:ct!.!s a ionq l i v e d  albha emitter, bccetise of t h e  

kith t cx i c i ' i y  of t h i s  e1w:oR.t i t  is necessary tc dispose of such con t r s ina t -  

ed ' , rash bv b u r i a l  i n  a i s c o s a l  p i t s .  , Altbobqh t h e  methods dtscussed i n  t h i s  

r i p reach  t c  t h e  problca! mule have t o ;  be taken i f  high level bctr-9- 

a c t i v i t v  were prcsmt in the ccntar inbted  waste. men i t  is necessary t o  

dispose of m a t e r i a l s  t h a t  a r e  h ighly  contaminated with alpha a e t i v l t y ,  

s s e c l a l  care is taken ?n t h e  packaaing, t r a n s p o r t a t i o n  and ultkaate d!spa- 

& I n  the bur i a l  p i t s .  

The bulk of tor;tir.o s1pha contaminated t r a s h  cmes froa l#bo:atoriab 

lllhcrc rad!oattive niter:  a 1  t are handled. Rubber gloves, absorbant paper, 

glassware,  paper towels and o t h e r  s!milar mate r i a l  c o n s t i t u t e  t h e  rni jor  

partian of t h i s  t rash .  3ns:ecrrble amcunt.s of t r a s h  arc? handled as ton- 

taminated waste due t o  fact  t h a t  tP.e t r a s h  cmes from t h e  q m e r a l ' l a b o -  

r a t o r y  a reas .   he alpha activfty of t h i s  t r a s h  i s ' l o w ,  hoyevcr,' i t  is mare 

economical to'dispose of such waste ma te r i a l  in t h i s  manner than  t o  attempt 

t o  s e p a r a t e  contomlnatcd from unconta i tna ted  mater ia l  

Laborato?: ktt ldinas a s  well as the f ixed  equipment i n  these buildings 



of t h i s  t r a s h  a r e  ta$+:l zc a s e p a r a t e  d isposa l  p i t  and bvrned. 'This burn- 

ing opera t ien  i s  supervisee bv Eesl tk  Division and t h c  Fire 3epartment.. 

The non-bnrnat.lQ t r a s k  is haL!cd t o  the,  rcqular disoasal p i t  and buried. 

!Jcthcds of Packaaina f i r s  k: ' .  

. .  

Tw methods of packaaino.:risr. .ire.used a t  &s k!;rmas. %e first method . . . 

i c  used a t  about a dozen <!iff+rent  12borato.cy sites ana is tt.e O h m  Of t h e  

tra methods being used. 

tons. 

This tape has  been found t c  be t h Q  most s a t i s f a c t o r y  type of sealant and 

i t  a f f o r d s  a fairly t i g h t  s e a l  fcr  t h e  boxes u n t i l  they a r c  taken to . the  

30 centaminst id  .trash is placed !r. cardboard car- 

men these a r e  f u l l  :he tops arc :  sealed .%ith two in& masking tape. ' 

. .  

. 

. .  

burial p i t s .  Each b x ,  after i t  has bein sealed, i s  marked on . the outside . .  

with t h e  d a t e  and 1 o c r t i o n . o f  the oriqin of the t rash.  Tbe scelpd boxes 

a r e  then removed frcm t h c  laboratcry builcinqs by jan!tors and placed i n  

3m.pster  Durrpster container .  

The second method USQd for packaqing eantas!nated t?dSh involves t h e  

use of p l a s t i c  bags. The waste m a t e r i a l  i s  placed i n  metal trash cans lrhich 

ha1.c 5 m i l  p l a s t i c  bags as liners. When t h e s e  t a n s  are  f u l l  t h c ' p l a s t i e  

baas a r c  removed, sea led ,  marked and placed i n t o  a l a r a e  tra6h dolly. 

t r a s h  d o l l y  a l s o  has  a 5 m!l  Clast ic  bah liner, and when l t  is  flllcd t h i s  

l i n e r  i s  removed, sea led ,  marked with the d a t e  and o r i q i n  of the waste 

m a t e r i a l  and taken o u t r i d e  of t h e  l abarg tory  building and placed in a Dmp= 

n l s  

stcr Dumpster container .  This methcd of using p las t i c  bags for 'trash COW i . . .., 

t a i n e r s  h a s  severa l  advantages ever t he ;  use of csrdboard boxes. , The time 
I 

..:* . -s,<; 
c,;:, 
: 52 

needed t o  prepare cardboard boxes is roughly trice that. for p l a s t i c  bags.' . 

. . .  

:!j 
i 



Page 3. 

! 
3% waste mater ia l ,  i f  wet, xav seep thrauah t h e  boxes and coniaminate f loota 

h e r e a s  t h e  p l a s t i c  bGrlr, *!11 ccnta i r i  moist material much b Q t t i r  than' boxes:. 

A t  t h e  buria! z i t s  where *he trash !4 exc.oser! to  t h e  r c a t h r  i i  has been 
b 

f t x n d  * a t  the olast!: k.ir-:s ccnta in  :kC mater ia l  much better than t h e  boxes.. 

A t  two l a b e r a t o n  sftcs l i q u i d  rhdioac t ive  wastes a r e  :rccesscb. .The 

en+ ?ro&ct  is a sludao .*.ict k;; a  cry h i a h  alpha a c t i v i t y  l ive1 and is 

a l s o  q u i t e  heavy. Thfs sll-doc ! 5  put '?ntz  55 qal lon  steel drums for haul- 

ino t o  the d i s p o s a l  p i t s .  

Tra- of & t a r  . inated -1; ' 

Dempstcr Dumpster cmtafcors  are:  nor  being used throughout the lrbora- 

t o r y  for holdin9 contaminated and non-contaminated trash. The: conta iners  

&:ch a r e  used exclusively for ccntaeknetcd t r a s h  a r c  prcmerunjly marked 

with s i x  inch yellow banos arcund t h e :  t o p s  and t h e  load!nq doors have the 

wording "XUCAC??'.'E :SA*. CNLY" m i n t e d  on than .  

filled they are hauled tb t h e  disposal p i t  and emptied. 

ster trucks used f o r  hauling t h e s e  cahta!ncrs have been monitatcd and ne. 

d e t e c t a b l e  contamination has  been found on than.  The c o n t r I n c r r  a r e  also 

When t h e  c a n t r f n e r r  a r e  

The D F p s t a r  Txlmp- 
. .  

morlStcred a t  i n t e r v a l s  and t o  date none have been found t o  h r v c ' d e t e t t r b l e  

contamination. 

A trvck is used one day per week f o r  hauling t h e  55 gal lon  steel drums. 

This t ruck is also used for c c n t a i n i n g  the highly eantaminatcd sludqe. 

h a u l i n g  condemcd government property :and o t h e r  contaminated materlrl t h a t  '. ' 

cannot be placed i n  t h e  Dempster Dumpster container.  The trucd bed and t h e  ' 

h y d r a u l i c  t a i l  gate ha e a s m a l l  deqric of alpha contamination. For t h i s  

. I  

' 

. -  
I 

! 

' . j '  
. .  I 

! 



I 

I 

rcasrn t h i s  truck 1s r c s t r t c t e d  tc .  fiauli9q only contaminated h a t c r i a l .  

A Ciealth Division n o n i t c r  sucer;vi ses t h e  t ranspor ta t ion  :of contaminated . 
. .  

t r a s h  &en t h e  haul inq i s  jone by t e c k .  

materia! so t t - a t  contamination w i l l  no t  csceoc durfn? handling and t r a n s p o r  . 

?a?ion t o  t h o  disposal area. 

r a d f a t f o n  before  they a r e  c ! t k e d  up and may r e q u i r e  t h a t  t h r y . b c  repackaged; 

Every e f f o r t  is ma& t o  package 

%e makitar cheeks t h e  packrqss:for e x t e s s i v r  

The Sempster Dumpster conta iners  a re lbc l iaved  t o  be adequate i n  holding 

packrqd tr8sh during t r a n s i t  t o  t h e j b u r i r l  p i t  8nd for t h i s  &a8011 t h e  mod- , 

t a r  docs not accompany t h e  container on its way t o  t h e  p i t .  

A t  the disposal p i t  t h e  mcnitor unlocks t h e  access g a t e  tr, the p i t  and 

observes t h e  unloadlna o c e r a t i o n  a s  -11 a; the lacation of t h e  matorial 

d t h l n  t h e  p i t .  Alan0 the side of tht bit a r e  mnbercd pasts, these pasts 

are used as ems8 references t o  lot r tC mater ia l  within t b c  p i t .  m e n  the  

unloadinq o p e r a t i o n  has been cm;;leted, ?he monitor re-locks the  access gate 

t o  t h e  pi t .  

v i s i o n  monitor is  present  at the disposa l  pi t .  

Ihe Cte !s kept lacked at a l l  timer cxccpf lrhcn a Health bj- 

A permanent notebook is used to lb9 in tonnat ion  a s  t o  the Iocition end 

n a t u r e  at the mater ia l  placed i n  t h e  disposal p l t .  I n f o m a t l a n  kept i n  this 

lo9 book includes the  disposal area designat ion,  p l t  number, l a y e r  number 

with in  the p i t ,  post number, a general  d e s c r i p t i o n  of t h e  saterial and t h e  . 

a - t t  of dlsporrl. Since the packaged flrtcrial h a s  t h e  d a t e  and marlgin mark- 

ed on t h e  outside of  t h e  ccnta inars ,  ode can use this'  logbook as: a reference  

t@ locate material' placed i n  t h e  p i t  wikh a f a i r  degree of' acturaey. 
, .  . . .  

I . .  

' 

Ihc 
a .  

. . I  . 
: I .!a reason for mark3ng the conta iners  and lbgging i n  t h e i r  ultimate l o c a t i o n .  ' 



. . .  I 

w i t h  i n  t h e  p i t .  is :pa? there 1 s  always t h e  r .ass ibi l ! iy  t h a t  a4countable 

z a t e r i a l  or qovcrrr;e,nt Fropcrty 9tniqt:t; inadvcr tan t lv  be sent tc t h e  pit along 

with waste mater ia l .  

Disccsrl P i t  DescriDtionr 

The Laboratory Enqinecrina 3eDartment h a s  prepared maps t h a t  show t h e  

exact  gecgraFhicr1 l o c i t i o n  of each d t s c c s a l  area. Each area  has  had .. 

?anent su rvey  markers loca ted  a t  each. earner. ?he physiczl  dl*ensions of 

t h e  dirpclrrl p i t s  are  r o q h l v  t h i r t y  f e e t  deep, one hl.ndrcd f e e t  r i d e  and 

f i v e  hundred feet in length.  

four thousand c&ic yrrds. 

. .  

;he exekvated volrrmc amounts t o  &ut forty- 

Frior t o  the excivrt!or! o t  .disposal p i t s  t h e  W.S.G.S. is  aiked t o  ex- 

amine the proposed si te  Ioca t ion  and their r d v l c e  as t o  t h e  f i t n e s s  bf t h e  

l o c i t i o n  is f o l l a e d .  t o r  example, thtv requested t h e  3ept.h or t h e  pits 

. be kept t o  about t h i r t y  feet due t c  the f a c t  t h a t  t h e  D i t s  s r c .~OCi I t td  in 

a Tuff rock s t r a t a  d i c h  is a h l i t  f i f t y  feet thick.  h i s  depth me8116 t h r t  
. I  

t h e  floor of t h e  p i t  i s  s t i l l  twenty fee t  above t h e  bottom of the caprock. 
' . .  

Ease of. excavat ion and access i n t o  and out of the p i t  a t e  t h e  reason for! . 

t h e  f i v e  'hundred foot lenqth and thc  k ld th  of one hundred f eet is found t o  

be ccnvenient f o r  manuvcrinq t rucks ahd d i r t  haul in9  equipment i n s i d e  the 

p i t .  

Each disposal a rea  t h a t  has  been, or is now beinq used  fo r ,  contaminated 

t r r r h  disoasrl is fenced with chain-link type fencing. me grter.to thebe . 

areas are kept locited and access t o  t{e a r e a s  i's ccntrolled byj the  He!lth 

Division. Radiation warninq s i q n r  ark posted a t  f requent  intebalr on t h e  : 

' 

i 

. .  I '  

. .. . .. . r.. 

I 
I '  I 



RADIOACTIVE TUSH X S d S A L  AT LOS ALWGS 

fencing around each area. 

Trash In  the. p i t  !s covered on an averaoe every two or  thrte months 

w i t h  d i r t ,  the d i r t  cover  is abctlt s i$  inckes above t h e  t r a s h  layer. The 

f!nal l a y e r  of trash is ccverel w i t h  a m i n i m u m  of three feet o f ' d i r t .  Cow ' 

pac t ion  of t r a s h  is a l s o  acccmplished by :he covering opera t ion  sc t h a t  t h e  . .  

trash vo lum is p n b a b l v  reducrd bv a t  least one th ird  by thQ heavy d i r t  

kaul!na e q c l p m n t  t h a t  fs used f o r  t h e ,  ccverinq operation. Con6etvation e f  

p i t  space is very d a t i r a c l e  and f o r  t h i s  reason ma te r i a l  and ditt.covar 

placement is superv ised  C l o s d y .  

. .  

Every effor t  is made t o  prevent a f i r e  from s t a r t i n g  i n  the exposed 

trash and cover ing  the  t r a s h  with d i r t ' a f f o r d s  a measure of f i re  pro tee t ian .  

Acids and other r e a c t i v e  C t c n i c a l s  are picked up and disposed of a t  another 

a r e a  by the L a b o r a t o q  S a f e t y  Group. 

p!t Is mainta!ned a t  about a three foot thickness.  Cardboard boxes and other 

packaged t r a s h  Is not allawed t o  p i l a  up a s  t h i s  m i q h t  a f f o r d  r l c o n d i t i o n  

The l a y e r  of contaminated t r a s h  i n  t h e  

i 

for  spontaneous combustion. In the event t h a t  a f i r e  should 8trr8 a t  the 

p!t t h e  single layer technique would make t h e  job of p u t t i n g  o u t  t h e  f i r e  

much easier. 

b 

The r a t e  a t  a i c h  these p i t s  are f i l l ed  ha% var i ed  from year t o  yeat. 

Remodeling a c t i v i t i e s  a t  the l abo ra to ry  as well as demoli t ion of old labra-  

to- bu i ld ings  have c o n t r i b u t e d  heav i ly  t o  the volume of eontrminatcd trash. 

The annual veXume of contaminated t r r s h , v a r i c s  f r o m  twenty f i v e  pundrcd t o  

three thousand eLbic yards of mate r i a l t i  this r r t e  of f i l l i n g  Will g ive  an 
! 

I , 
I average use of two years for a d i s p o s a l ~ p f t .  

I 

. . :! 
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mined a's well as is possrtlc. ln'la56,: :h8is averaqed 527mi'K: ?et cubic  yard 

an3 i n  1-7 t h f s  averroc w a s  521.?Q; i3 135?, i t  i r  es?imated that  t h i s  cost 

will ~ . r  a h . : t  f 2 C m X  per CLC;: y~ . rd .  7 . e  :art reckction r n t i c i p t e a  fbr 
. .  . 

i s  .:ue i n  ca:t, t o  :?:e i s 1  ;i 3erps:cr Inrzpstcr c m t r ' n e r s  :for haul-  

ing the xajo: -,artion of :cnti?inatcd ?taskm 

!.sed exclusively t o  haul this i r t e r i a l  ' t o  the Jisposal p i t ,  

box was found to  be a b o ~ t  '53.56 &:en the haul ina  was dcne by the t r J c k  and 

h e n  Dcnpctet Dumpster c o c t r i n c r s  aerell;sed this c o s t  -s r:Cdi:ced t o  about 

k i c c  t C  1953, a truck was 

The cost per 

30 25, 

Thce are s e v e r a l  factors : h i t  Cogtribute to ?he disposal  costs; 

paekaqinc operc t ton  is ? ~ e  of  tP.e more expens!ve i t W S m  A t!me study was 

The 

wade of :he operat ion  and i t  was fcund t h a t  about f i f t y  man-houm per day ' , 

is needed t o  g r c t i q e  - t k c  ccntapinircd t rash a t  the varinus laboratory sites. 

This job i n v o l v e s  preparing '.he tardboerd boxes by s e a l i n g  t h e  kttomr o f  

t h e  bores w i t h  two inch w;skina tape. 'men the boxes a t e  f i l l e d ,  the taps 

c f  the  boxer are a l so  s r a l e d  with tape. 

, , 

The boxes are  then marked, carried 

cutside of the laboratrrv t , ! . i ld !ns  and: placed i n  the  Dmpstcr  Dumpster 

crnteine:. 

Paciraging materials ate  not  too expensive,  but even here  a large 

number involves c-nsidcrable expense. . The most recent price fop cardboard 

boxes used to  hold t rash  was 138 per b/ox and s i n c e  about 26,000: boxes are 

used par year, t h i s  amounts t o  about d4,nOO per year.  

I .  

I I .  

Uasking !tape i s  u8ed I 
! 

i I '  

I I _ .  . 
' ... 

*::I.: 
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.UDIOACT! i s  T.i;3! 2: SPfS4i AT LOS AL.U!CS 
. .  

q u i t e  txt+Ftsively f a r  sca!in? tcxes ,  c lqst ic  baas and as.r cwcrilnq mater ia l  

i n  sme eases. 

c o s t  cf abaut f9ri0.rJC. F:as:ic t a ? s  fn several s i t e s  a r e  used as l i n e r s  for 

trash d c l l v s  and t r a s h  ~12s. 

an annudl cost  of  about 5!,23CmCC. 

. .  

C*or-l,47' r o l l s  cf tape arc  used per vedt a t  an,:annual 
. .  

. . .  
Several thousand baas are  Lsed each year.  a t  

Excavation of the 5ispSsai - ! ts  !s,exCen~!ve. 30 -110s: rcccn? p i t  

cast over  512,OW.W or an average of  about 13.5@ Fer cub!c yard. The 

heavy equisment charges, wages and over i tad  a s  well as maintenan/e is !n-, 

cluded f n  t h i s  item. The ccver ina  opcrp t icn  costs vary bst  an ayeragc of 
I i 

I 
. t h i r t y  two pan hours  is ~ s h d  ?e completk a coverina job. The t o t a l  charger 

f o r  t h i s  acrk Includes t h o  hervy cquipmknt charges,  wa9cs, maintknance and ' 

overh ea 1. 

Xsocsal of contaminated t r a s h  and t h e  t r a s h  covtr ino opera i ions  a r e  

supervised by B Health Divis ion son!tof. Ihe work t akes  up about 1,000 man 

hours  per year  and t h e  t o t a l  c o s t  .mu14 include wages, overhead und t h e  u;e 

of a veh ic l e  f o r  t r a v e l i n a  to  and from ithe d isposa l  p i t s .  
. .  

E)rfr: 

Attached t o  t h i s  r e m r t  a r e  data  which a t tempts  t o  show the cost  of 
. .  

disposa l  of contaminate1 t rash.  

t i c r s .  cniy and should be clinsidrred a s  :such. 

costs were started i n  1956 so only thei 'past  two and o n c h a l f  y c i r ' s  opera- 

The f i q u r e s  presented are c lose  approxinu- 

Invest igat ior ls  i n t o  disposa l  , 

.. . 

tionr can be campard. Continued e f fo t t s  t o  reduce costs  are b i ing  m8.dc and:  
I 

. .  . I 
t h e r e  is l i t t l e  doubt t h a t  f u t u r e  c a s t $  can be considerably l e s i  than t h e  : .  ' 

i :  . .  I 
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. .  
surl!uw 

The oresent mcthoj of disposal o i  radioactively ctmtrriruted r s t e  

material is under the e c n t r o l  of H-1 group, Health Division. 

Dsckaqfng, t r a n s p o r t i t i o n  and & r i a l  of this trash are being improved. 

:his sh0c:fd - mrke'the operation 'less ct+stlv and safer i n  t h e  future. mi8 

is bein9 brouj l t  about by imcrovcd paqkaaing t e c h n i q w r ,  use O €  Dmpstcr 

Dumpster conta!nct.r for hauling tire trash and. continued survel2 lance over 

.Yictho;dr of 

= .  

the e n t i r e  operation. 

-1 I 

The author risher t o  acknowledge the  fo l lowing persons for their valuable 

a s s ~ r t r n c e  i n d i t i n g  and preparing t h % s  reooft. 

Health Division leader, and Yr. Dean 0. Wyer, 

La$ Alamos Graphic A r t  Group for I l l u s t r r t i o n s  and Mrs. Virginia A. Jackson 

for typln9 of t h e  repert. Ccrt datr 1 s  supplied by Enqincerinq - 4 Group, 

Dr. Ihomas Le Sipman, 

Ciroup Leader fo r  Editing! 

L b A b S a L . ,  zir Carpany and the  SlJppfY and P?Opt?rty Department, LbAbSbLm 

! 
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Disposal Pit Costs: 

Toti 1 : 

Cubic Ya'rdra 

Cor? Per 
d i h i c  Yard8 

m 
339,413 

2 2,954 

10,693 

I .  

. .  

. .  

. .  

! 

11,926 

: s20.00 

. .  

, . .  . .  

. .  

i 
! 
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The following pictures w i l l  be shown a s  slides e t  theimntfngt - 
i 
I 

i 
I 

I 
i 
I 

S l i d e  #l 8 Placing p l a s t i c  liner, into metal trash can, 

S l i d e  #2 a Removal of f i l l e d  p l a i t l c  baq. 

Slide 8 Trash do l ly .  

S l ide  #4 t Loading a 3cnpstcr ihhpstct container, 

S l i d e  4 : Unloadirrq 3emst-r ihqpster a t  dlrporrl p l t .  . 

.Slide d 8 %umbered posts on edg+ of d!sporal pi t .  

' 

Slide m a Comparison of olastic!baa and cardboard box. 

S l i d e  e a Unloading barrels at iit, 

Slide a P i t  used far bum?n9 dCtrD building n r t e r i a l .  

S l i d e  el08 Cast data, (paga BlO sf t h i s  report) 

I 

. .  

. .  
i 

. .  
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beryllium source at  Pajarito S i t e  had ruptured and a t  that time result ing 

contamination had already been spread t o , t h e  housing area. 

as 2 curies of polonium were actually lo s t ;  the greater par t  of the contamina- 

t ion,  of course, was  i n  and around t h e  laboratory at Pajar i t0 , 'but  significant 

Possibly as  much 

amounts were found i n  a number of homes. Steps were taken immediately t o  

determine whether or not of the laboratory personnel involved and members 

of t he i r  families had absorbed suff ic ient  amounts of polonium t o  be,of biologi- 

c a l  significance. 

no case did a w  person absorb polonium i n  amounts greater t 

A n  extensive program of urine assays has indicated t h a t  i n  . 
Class!.ficstion changs'd t o  

limits. by au.!rority of ti:a u. 

The re la t ive  absence of a 

the  importance of t h i s  incident. 
(Signature of persou making th:j &;urga, and date) 

signed t o  survey and decontamination, while the load on the Laboratory Section 

of H-5 was tremendously increased. 

spread around is amazing and the problem which presented itself seemed almost 

insoluble. 

clothing, and floor coverings, but also vacuum cleaners, children's toys, baby 

diapers, etc.,  indefinitely.  Rugs and upholstered furniture have presented 

The f a c i l i t y  with which this material is 

Among the objects found t o  be contaminated were not only shoes, 

possibly the most serious problem i n  that it i s  extremely difficult t o  be 

cer ta in  tha t  contamination actually has been removed. 

contamination outside the laboratory was confined t o  three homes, although 

lesser  amounts were found i n  a large number of others. 

The greatest amount of .._ 

Decontamination pro- 

cedures are  continuing; a si- umbero#'3ZBl& . .  .such as rugs, furniture, ------. I 

. . I  . 
, :. &.  .: 
': .q - Ti., 

. . . . .  , . .. . 
. . .  . ... :.-.-..-y:.y . c-.. ;= .i , : -  . ''?..;- d - '._.. . . ' : - -1. ._.__ .&.: ,.,:.+.-+-+-.?- :. 1;. 14 ;1- )  si i 



and clothing w i l l  undoubtedly have t o  be confiscated and disposed of. All of 

the most important spots, both within and outside the laboratory, have been 

cared for .  

The question obviously arises as t o  what should properly be done t o  insure 

against a repet i t ion of such an incident. There can m e r ,  of CouTsB, be aw 

guarantee that source containers may not rupture, The question is one of . 

discovering such an accident promptly and of confining the contamination t o  a 

limited area. The present incident was unique principally because of the f a c t  

that the material had been tracked o r  otherwise transported widely throughout 

t h e  townsite. Actually, such an incident might conceivably arise i n  a number 

of places. 
. 

There are throughout the Laboratory a number of locations in which 

a var ie ty  of radioactive sources are i n  use but which are normally regarded 

as clean and therefore not requiring routine monitoring. It has been the 

responsibil i ty of the people working i n  those areas t o  assure the condition 

of the containers. New rules and regulations which obviously must be made 

w i l l ,  of course, have t o  be effected in a l l  of these areas. This matter is 

Class.ificatim ch2ngea to 
by ~ S h o r i t y  of t.,e U. 5. E 

currently under intensive study. , 

The accident record for  the cale@p Ye- . --- 
of 18 disabling injuries as against 17 i 

of l o s t  time for each injury. The sever 

and the frequency rate (accidents per 1,OOO,OOO manhours worked-) dropped from 

3.1 t o  3.0, 

Laboratory has a r igh t  t o  be proud. 

Such a record is undoubtedly one of which every worker i n  the  

Of perhaps more significance was the de- 

crease i n  motor vehicle accidents. 

as compared t o  62 in 1451. 

driven (3.4 in 1951), with a t o t a l  cost of $2322.00. 

In  1952 there  were 51 accidents reported 

Th i s  is a rate of 2.8 accidents per 1000 miles 

The l iquid sc in t i l l a to r  research and t h e  chemical phases of the  neutrino 
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1. New Hires: 

Nora. 
classif i ostion ahangod Ce ........ 

2. Termina tiors : 

Bone . 
3. Total P e r s o m Q  

SM ................... 39 
Military ........... 3 

RA ................... 16 
SCP .................. 75 

Military ............ 1 
ASC .................. -26 

TOTAL ..... 160 
GROUP H-1. mITaIBIC (D. D.  Me=. L. G.  Cheliu 8 ) :  

... . .  
1 - 1  rr ....... . . .  P? -a- .-r. I - --.y?+=-!? : ...... . . . .  -.-.---- 
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A. General Remarks: 

1. 

Rad-Safe personnel. 

2. 

The Group Office discussed tritium monitorirg procedures with WRDL 

Considerable time has been spent 01, procedures to be f o l l w d  and 

protective equipmert to be used i v  the chavge of glass fiber filters i n  the 

CM Building exhaust system. 

3. H-1 participated ir a discussion with AFSWP persome1 on emergemcy 

procedures to be followed i n  uwuaual situations imvolvirrg ueapors a d  fisaiov- 

able materials. 

oup Clf t - l iv  order to  develop I .  Several discuss- , . ’. :.: - - ,, 
. ... 

‘L- 
i .. i 



adequate rad-safe rules t o  be followed i r r  the operatiom of Wirgs 3, 5 a d  7 of 

the  CMI Building. 

5. Tritiummopitoring procedures were discussed with health persorrllel 

from bunds Laboratory. 

6.  The Group Leader made a t r i p  to  Project Whitlrey to evaluate tritium 

movitorivg problems a t  t h a t  site. 

7.  Various operatioval phases of the ivciverator were investigated 

€I-1, with  correct ioral  recomaemdations made where nece8sary. The first alpha- 

active materials were burned om December 15, 1953. Very l i t t l e  floor contamira- 

t ion was incurred. 

Tev S i t e  and on top of 0 Buildiwg ir order t o  detect  airborne ac t iv i ty  from the 

irrciwerator. 

Evviromt8ntal air samples were star ted on December 18 a t  

A i r  samples takerr within the operatipg area of the irciverator 

have so f a r  been insignificant . 
8. The previously reported survey of the  Z Building Cockcroft-W8lton 

machine has lead t o  fur ther  investigation. There is considerable speculation as 

t o  whether the energy of the  neutrons detected at  remote locations should be 

considered 14 MeV or of lesser energy. P-4 has attempted during t h i s  period ;a 

the time over which they operate a t  5 x lolo n/sec. Nuclear track 

have been issued and planted within A Building and efforts are being ; 

obtain a neutron recording device for A Building. P-4 is a t  present 

people out of t he  2 Building shop during operation. 

9. The  decontamination of HRL was completed by the  use of the sand 

or three minor spots remained adjacent t o  the  walls t ha t  read 

3 mrep/hr. Three coats of Plasci te  paint were applied. The 

completely fill the cracks and it has therefore been recommended 

hat H-4 have linoleum placed Over the  paint. 

10. Tuballoy hindling by GMX-4 was investigated by the issue of film 
0 

u -  

4 k- $badges, contamination checks, mines have been negative. 
UP PI 



1. Tri t ium: 

. .  

The number of ,ur ine  samples analyaed for tritium content reached an 

all time high during the PPoAth. This is causing some problems which can be solved 

only by very careful scheduling of sampling times. The portable manifold f& 

tritium deteFlaiNltions in the  f i e l d  is now nearing completion. The first runs 

on the neuly built .apparatus fo r  se t t ing  up knrntn concentrations of tritium were 

I 

made late in the month. 

so-called "sniffer", an instrument fo r  measuring tritium concentrations i n  air. 

T h i s  apparatus is being used t o  calibrate arrd study the 

2. granium: 

Collection of a i r  samples a t  liT Shop continued andmost of the  samples 

collected were below the permisgble concentrations for normal uranium. 

these values are suff ic ient ly  close t o  the permissible concentrations so that a 

However, 

more thorough study is being made to permit making recommadations for t h e  in- 

provement of ventilation a d  housekeeping. 

vacuum c1eaning system i n  TU Building since the effluent discharge on the roof contains 

Studies are continuing on the  

appreciable amount of uranium oxide. Experiments are being continued in this 

ratory in an  attempt t o  f ind a me= of coating the filter bags to  improve 

CMt-13 has begun work on uranium i n  Wing 1 of the n ~ y  CMt Building. 

i l a t i o n  is somewhat limited in  this w i n g  since it was not designed for t h i s  

of work. Studies on cut-off saws, which this group plans t o  use+, batre shown 

need for  local exhaust vent i la t ion and t h i s  vent i la t ion equipment is now be* 

A report was prepared summarizing air and urine sample results onyorkers 

the "25" area of Sigma Building. The report  also made reconmeldations for  in= 

nand t h i s  is now being installed. The radiometric method far 
A 

h e  determination of enriched uranium i n  urine is still unsatisfactory aa a routine 

procedure. The fluorometric mpe rmit concentration of the sample 



does not distinguish between the various uranium isotopes. 

0 .  3. 

A large number of air samples from the .Beryllium Shop and from the 

exhaust stack were run this month. A l l  of the results were below permissible 

levels indicating good operation of the  vent i la t ion ard filter system. 

were collected i n  CER Division, although the samplers were kept i n  readiness in 

C M  Building fo r  use i n  case of an accident. A report  is n w  in preparation 

summarizing the air sampling results on beryllium opkat ions  in CM Building 

No samples 

during the past year; a similar report  on V Shop during the past four years is 

a l so  being prepared. Group P-7 is beginning experimental work on beryllium foils a& 

t h i s  operation w i l l  be followed closely during the next severalmonths. 

4. Lithium: 

Relatively few samples for lithium were collected during the month 

cause most of the heavy work on this material has been completed. However, 
m 

2 Bd&iderable work w a s  done i n  connection with the detectors incorporated in the 
\\ a 

hydride. This work consisted of surveillance of inspection and other 

ra t ions where l i th ium hydride parts containing arsenic are being hadled. 

&plied air masks have been used i n  Sigma Building fo r  preparation work. Hawever, 

special equipment was not required i n  M-1 Building because of the excellent 

exhaust system i n  use there. In addition to  the hoard from arsenic and 

sine, potential hazards also exist from the  use of germanium, tha l l ium and 

detectors. A comprehensive report  is being prepared describing the health 

gecautions necessary for  the various l i t h i u m  operations. q 5 .  Plu tonium: . . I C  
An air sampling program has been organized and equipment assembled a 

for operation during the  demolition of D Building. However, this demolition bas 
I 

been postponed u n t i l  February 1, 1954. This w i l l  involve a sampling program 
L&m-L-”*%-”” - -  I . 44 



more limited sampling program is being set up immediately t o  assess potential  

air pollution from the incinerator. 

6. h- 

T h e  use of Kodalith film for making posit ive pr in ts  of fa l lou t  radio- 

autographs has yielded excellent results and a well defined plot  has been obtained 

of spot s iae  versus act ivi ty .  Using this plot,  f a l lou t  radioautographs from 

previous Navada operations are being studied t o  obtain data on individual par t ic le  

act ivi ty .  

7. PhotbllPicroa a D b :  

. Tuo members of the Group have been working u i t h  t h e  photomicrography 

equipment i n  an attempt t o  secure good photographs of particles on cascade impactor 

s l ides .  

f i cu l ty  has been experienced with the small particles on the last two stages due 

This has been successful on the first two stages but considerable dif-  

interference of the  resin. Interesting photomicrographs of l i t h ium hydride 

a l so  been made. 

8. Castle OD eration: 

The equipment required for the modest air sampling program of Task 

assembled, calibrated and packed . Starmdard operating procedures were 

on each type of equipment. The individual responsible for  the operation 

spent 'several days u i t h  the Test Operations Section familiarizing 

e l f  with the equipment arm3 calculations involved. 

9. 
0 

A t  the request of W Division a member  of the Laboratory Section in= 

collection methods for the determination of hydrogen i n  air 

the explosive l i m i t ,  A successful method vas worked 

out although it is not known w h e t h e r  the material w i l l  stand up on the long 

storage conditions required by W Division. The  vqiables affecting the tes t  were E*-=?=; *...+&-+--*- -:" 
em.,.$ .z .:, _'. ;.i A 
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investigated and a report  giving% 
. ... . . :  7 

h e s e - ~ e s d t s -  submitted to  W Division. 

10. pr: 

An explosion proo'f motor driving a Gast Puny, has been set up fo r  air 

sampling a t  S Si t e  powder inspection l ine.  With t h i s  equipment it is possible t o  

get da i ly  samples on both the day and night s h i f t .  A nerv vacuum cleaner for  use 

on TNT dust which was recently installed at S Si t e  is being tested t o  determine 

t h e  efficiency of its filter system. This study w i l l  continue during next month. 

. The analytical  procedure for  the determination of TNT i n  air has been reviewed 

thoroughly and much of the original work has been repeated and checked i n  t h i s  

laboratory. 

the r e l i a b i l i t y  of the method. 

U. Cvanides: 

A s  a result, several changes are being introduced which w i l l  improve 

The  work on cyanogen being conducted by GM-2 has been moved from 

Two Mile Mesa t o  TA-9. 

before operation began. 

A t  the request of GM-2, the new setup was inspected 

The hazards from this material are w e l l  controlled 

under t h e  new system, but the possibi l i ty  of running continuous a h  sampler with 

olor indicating filter paper is being investigated. 
- %  

An explosion occurred i n  the plating laboratory at TD S i t e  during 

0 
operation involving the  stripping of gold plate.. This operation which involves 

use of hydrogen peroxide a t  elevated temperatures is quite  harardous and w i l l  

modified. The explosion sprayed the operator with sodium cyanide but no serious 

resulted. 

'12. brcurv:  

A survey was made a t  W Si t e  during the tra-nsfer of mercury 'contaminated 

from a vacuum system. Mercury exposures were w e l l  below permis- 
0 

ble levels as were urine samples collected from the operators. Group P-8 is 

ugurating an experiment involving the use of small quantit ies of soluble and 
0 
L 
d 

I 
&ola t i le  mercury compounds. The laboratory where this is being done was inspected 



work. 

13 . Carbon Tetrachloride : 

The new system i n  use i n  the Shop Building a t  TA 3 for the control 

of carbon tetrachloride use is proving qui te  successful and is result ing i n  a 

gradual decrease i n  the use of this material. Other locations where carbon 

tetrachloride is used for cleaning have been vis i ted i n  order t o  follow up on 

recommendations made . 
14. Miscellaneous ExDosures: 

Other substances investigated this month included machining sodium 

iodide i n  the Shop Department,'screening ammonium nitrate at  Kappa Site,  solvent 

work with benzene a t  TA-9, calcium fluoride i n  Sigma .Building, and boric acid 

a t  S Site.  

15 . Ventilation: 

Hoods have been studied a t  W Si t e  and i n  the new Shop Building. Re- 

ommendations have been made for the improvement of the former and for the  removal 

t h e  canopy hoods at  the Shop Building. The spray paint booth i n  the Shop 

ding was checked and found t o  be adequate. 

ing hoods. A color code f i le  on a l l  hoods a t  h s  Alamos is  being set up, the 

Work is  still  i n  progress on the 

n purpose of which is t o  insure regular inspection of these hoods. 

e survey on the design and operation of chemical fume hoods is being made. 

s is a preliminary s tep toward preparation of a report  on t h i s  subject. 

A litera- 

Group H-3 has been assis t ing Group H-1 and ENG-4 i n  dealing w i t h  the 

ious problem created by clogging of the capillary air washers i n  the new CIR 

ding. This problem had not yet been resolved a t  the close of this report  

16. Miscellaneous Activities: 
3P PI 

Three m e m b e r s  of the  Group discussed air sampling problems and sampling 



t. * "': - ' - - :.--&. 2 . ... 
media with a representative m o u p  J T i .  - Z m  mber of the Group presented 

a talk on tritium excretion a t  the Health Division Seminar. 

t h e  Group discussed f a l lou t  from. the Upshot-Knothole Operation' before the 

Another member of 

Laboratory Staff Member Meeting. 

f o r  Fresh Fission Products Following an Atomic Detonation" was published as LA-1597. 

The report   the "Monitoring of Cowts Milk 

The first portion of a planned compilation of all analytical procedures used i n  

t h e  laboratory were published during this period. Seven methods have been 

published and other w i l l  follow i n  succeeding months.. 

The Group w a s  vis i ted by E$. Devlin of the Naval Radiological Defense 

Laboratory, &. Bradley and D r .  Anthony of M o d  Laboratory, and bo Erb 

of E r b  and Gray Optical Company. 

17. W J s t i c a l  Sunrmarv: 

a. A i r  samples collected or f i e l d  tests made for: 

Alpha active material (incinerator runs) 2 
Arsine (detector) 8 
Beryllium 80 
Boron 2 
Li th ium hydride l4 
Lithium hydride (cascade impactor) 1 
Mercury (rooms) 2 
Normal uranium 4 
TNT 19 

b. Sanitation: 

Water samples collected 

c. Plans approved 

d. Analyses completed: 

Barium 
Boron 
Beryllium 
Lithium 
Uranium 

. B i o b i c a l  lur id  
Mercury 

w 
2 

1 
2 

186 
8 
18 

4 
65 
30 



1954 

A. General Remarks: 

Attention is called to t h e  Laboratory's accident record for  t h e  calerdar '. 

year 1953. 

should be borne i n  mind that almost without exception the nature of these 

accidents is precisely similar t o  those i n  any industrial  groups. 

The comparative figures are shown i n  the report &om Group H-3. It 

Our accidents 

are the results of s l i p s  and falls on the icy roads, strained backs from l i f t ing ,  .. . . .- 

dropping heavy objects on the feet, etc. In  view of the unique'opportunities 
4. _ _  . .  
d 

for bizarre types of injury offered a t  Los Alamos, it becomes 

safeguards and protective procedures are operating 

I n  addition, the Iaboratoryls record for 

worthy of note. It i s  qui te  apparent that there 

records for our personal automobiles which are 
L I:.:..., 

During t h i s  report  period the first experiment i n  which anhias 

posed t o  the Godiva assembly was successfully 

i n  order t o  obtain the reduction in 

meter. In  addition, some rats were 

i n  behavior pat tern resul t ing f r o m  

burst of neutrons was considerably 

closer t o  the assembly died of 

the data. 

i n  l i n e  w i t h  the previous calculations. 

The points on the curve which could be plotted, however, were quite  

The principal result of t h i s  preliminary 



The response of three types of films t o  individual par t ic le  radio- 

ac t iv i ty  has been completed and satisfactory curves obtained. Using these 

curves, the dis t r ibut ion of individual particle ac t iv i t i e s  were measured on 

six typical radioautographs from various t e s t  series i n  Nevada. This  informa- 

t i on  has been useful i n  re-evaluating f eas ib i l i t y  standards used a t  the Nevada 

Proving Grounds. 

a continuation of t h i s  work which has aroused considerable interest .  This 

Section has been working w i t h  Group H-6 studying fall-out i n  miniature. 

These tests have provided a convenient source of samples fo r  evaluating test 

It is  expected that fur ther  information w i l l  be gained from 

equipment. 

during the month. 

Group H-5, it has been stored i n  the Division warehouse i n  HRL Building. 

An inventory of the  equipment used by t h i s  Section was conducted 

To facilitate the use of this equipment by a l l  Sections of 

C.  T r i t i u m :  

Fewer urine samples were analyzed fo r  tritium t h i s  month, however, 

in te res t  i n  t h i s  subject continues t o  grow. Two v i s i to r s  from Livermore 

Laboratory inspected the analytical equipment and were given plans and standards 

for r d n g  their own procedure. The portable suitcase assembly was completed 

and shipped.overseas; two new portable manifolds have been completed. 

Early i n  the month the calibration work on the  tritium sniffers en- 

countered a number of unexpected d i f f icu l t ies .  

a great deal was learned regarding the operation of these instruments and by 

In  resolving these d i f f i cu l t i e s  

the end of the month a series of standard sniff 

number of variables i n  the i r  operation had been 

-13- 



bustion, the effluents from the stack have been very high i n  act ivi ty .  The 

number of boxes collected for  burning has been rather law and an attempt w i l l  

be made t o  operate the unit  once each week. From an economical standpoint, 

a l l  the data t o  date indicate that the present incinerator is a highly unsatis- 

factory method of sol id  waste disposal. 

E. &&minated Hvdrocarbons: 

Present analytical  methods for  chlorinated 

satisfactory and a detailed study of these methods 

proposed methods. 

hydrocarbons are rather un- 

is being made using other 

During the  month it was necessary for  the Shop Department t o  use a 

mixture of carbon tetrachloride and cutiting oil while machining threads on a 

large s t ee l  cylinder. 

ventilation was employed. 

air  samples collected were below pe&iH 

The mixture was brushed on, intermittently, and no 

However, the amounts u 

F. Uranium: 

A i r  samples were collected a 
c i f ig  thZ Chm..ga, and date) 

a special uranium alloy. This material is extremely hard and very d i f f i c u l t  t o  

cut. Air concentrations were extremely high fo r  the short  period of operation 

and the work was discontinued. It has been recommended that t h i s  work be done 

on an exhaust cut-off saw i n  Sigma Building. Harever, a l l  methods of cutting 

t r ied  t o  date produce undesirable changes i n  the alloy. 

be done on t h i s  u n t i l  a satisfactory method can be developed by the Shop 

No further work w i l l  

Department. 

A special study w a s  made a t  the  Frankford Arsenal i n  Philadelphia,  Pa., 

during an experiment conducted there by Group CBR-6. A i r  samples and urine 

samples were collected and surface contamination measured, both fo r  the  pro- 

tection of CMR-6 personnel and t o  prevent exposure of personnel a t  the Arsenal. 

A t  the completion of the exp t t h e  Arsenal w a s  cleaned 
COPIEDIDOE -1 
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March 20 - April 20, 1954 

I. ADMINISTRATION (Thomas L. ShiDman,a. D.. Le ader : 

A. General Remarks: 
VERIFIED UKCLBSS!FiED 

None. 

B. Personnel: (4/1/54 - 5/1/54) 

1. H p r  Hires: 

4/9 PEDERSON, Raymond A. H-1 General Monitorin 
4/l4 V I G I L ,  Virginia M. 
4/15 BERGLUND, Amelia E. 

2. Terminations; 

4/2 TURNEY, Donna F. H-4 Radiobiolo 

3. Total  P e r s o n a  

SM ...................... 46 
Military ............. 3 

RA ...................... 10 
SCP ..................... 77 

Military ............. 1 
AsC ..................... 28_ 

TCITAL 

11. GROUP H-1. MONITORING (Dean D, h e r ) :  

A. General: 

..... 165 

..a- -& a 
1. Four new people reported fo r  work during the month. Shirley besback 

and Raymond Pederson were assigned t o  the General Monitoring Section. Paul 

Lathrop was assigned t o  DP West. Mrs. Amelia Berglund was assigned as Clerk 

a t  DP East. 

2. 

Grounds on April 6. 

3. 

Leo Chelius, Alternate Group Leader, l e f t  fo r  the Pacific Prov’ 

Charles Blackwell completed h i s  Aberdeen and Dahlgren Proving 

Grounds monitoring on April 2. 

- f w F ~ : . + % l -  
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E. Fission Products: 

As reported during the l a s t  period, the survey a t  5-2 Building t o  

evaluate the effluent during the digestion of f iss ion products is  continuing. 

During dissolving operations 2 and 3, 4.0 a i r  samples were collected i n  the  

stacks. 

of the t o t a l  act ivi ty  on each f i l t e r  paper dissolved as being given off as 

vola t i le  materials. The majority of the vola t i le  materials were of a gaseous 

nature as indicated by tes ts  with a lka l i  scrubbers which captured most of the 

gas as wit11 as by decay curves on materials collected. 

To dzte, the resu l t s  of these tests indicate approximately 6-1256 

F. Fall-Out Work: 

The program of background measurements and atmospheric sampling: for 

beta emitters has been i n  continuous operation during t h i s  period w i t h  79 

sarnples collected. On April 5 ,  an increase of ten times normal background 

was observed during the daytime period. Ten (10) additional samples collected 

simultaneously throughout the project by Group H - 1  showed a similar rise i n  

background. Within 24 hours, the background was back t o  normal. Decay 

studies made on th$ samples collected over a 12-day. period 
Classification ckanged t o  - I 

half-life of 5.5 days. 

The Test Operations 5 e c t i Z  

of the reports on f a l l 4 u t  s t u d i e s  

Through correspondence with the authors, an e f for t  is being made t o  standardize 

certain p.mtions of these reports i n  order t o  make the information more useful. 

G. Bay0 Ooeration; 

Monitoring assistance was given by the Test Operations Section during 

one complete Bay0 experiment. 

were found t o  be negative. 

Due t o  the low strength of t h e  source, a l l  resul ts  

H. Miscellaneous Exposures: 

A t  t h e  request of GMX-3 laboratory personnel, an investigation was msde 



. .. 

f fall-out would be "that &p r i i  ::: nl 7 '> .* F. 
which comes down from t ha t  % "werrt-.-ap an atomic detonationo 

For t he  purposes of t h i s  discussion, the  fa l l -ou t  is limited t o  tha t  associated 

with the t e s t  se r ies  i n  Nevada. 

without explanation each time, I would like t o  merely enumerate them at t h e  

star t .  

January of 1951 with the Ranger series of 5 air drops. 

October and November of t h a t  same year with the  Buster-Jangle Operation of 

4 air  drops, one small - i f  not too small - toww shot and an underground and a 

surface burst,, 

Tumbler-Snapper, i n  which there were 4 a i r  drops and 4 tower shots. 'These were 

followed last spring with t h e  Upshot-Knothole series comprising 11 shots, includ- 

ing 3 air  drops, 7 tower shots and an air  burst. 

succession of agencies interested i n  participating in fal l -out  studies, the 

Health Division and particularly Group H-5 is t he  only one which was common t o  

In order t h a t  these series may be referred t o  

The 31test detonations that have occurred i n  Nevada originated in 

Thfs kas followed i n  

The next series was a few months later s ta r t ing  i n  April of 1952, 

Although there have been a 

all serieso 

It should be observed that prior t o  t h e  most recent operation, there was 

considerable knowledge obtained as t o  the factors  involved i n  fall-aut. These 

sentially constant, two air drops of the Buster series c+n be chosen. In t h i s  
'. 9 COPIEDIDE 

and the f a l l  

influence of 

-out in&- 

t h e  type 



which the fireball intersects  t h e  ground are considered. 

s t ra ted by choosing the  3rd and 5th shots of the !Pumber-&pper series. 

the  case of t h e  3rd shot, an air  drop, f a l l d u t  was nonexistent while a tower 

shot f i red mder: t he  same conditions produced 2 r. infinite dose 100 miles 

away. 

evident i n  the comparison of the  underground and surface shots. 

the same i n  both cases but the  result ing fa l l -ou t  differed by a factor  of 10 

due t o  the  difference i n  wind patterns on each occasion, 

are not quite so d i s t inc t  nor are they without additional influence f romthe  

prevailing meteorology. 

i n  somewhat disturbed patterns i n  t h e  immediate vicinity. 

occasions, TumUr-Snapper 3, 6 and 8, it was  observed tha t  detectable ac t iv i ty  

was apparent i n  a l l  directions fromthe tes t  si te,  although t he  winds were 

such that a more d is t inc t  pattern should have resulted. 

have arisen from a low cloud moving out of t h e  Proving Grounds in a pattern 

determined by the  t e r r a in  surrounding the  Test S i t e  and eventually covering 

the  whole area, 

and location of fa l l -ou t  yet which seem t o  be ent i re ly  irrelevant. These a r e  

This can be demon; 

In 

The effect  of the prevailing winds a t  the  time of a particular shot is 

The Held was 

The t e r r a in  effects  

The t e r ra in  effects  are primarily local  and result 

On at l e a s t  three 

This is  considered t o  

There are two additional factors  which influence the magnitude 

the f i r t ng  schedule and t h e  length of a particular series. Their importance 

should not be underestimated, particularly i n  a lengthy ser ies  where delays 

are often common and where the urge to complete the  series roughly on schedule 

enters more into t h e  decision t o  f i re  than t h e  previous factorso . 

Since the  se r i e s  of last spring, it is rather useless to  dwell on any pro- 

{onged discussion of results other than those of Upshot-Knothole. In  the first 

place, it is secondly, it overshadowed i n  a l l  respects 
Chss: f lost ian changed t o  
iJir L i i . k ; r i ’ t ~ ~ ~ 9 . ~ ~ r ~ g c B s B o ~ s 9 .  I In  s&&ral cas$ss, t he  yields were greater than any beforeo 

.:.. - .. ... ... 
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Publicly Releasable 4 IC 
t h e  available forces too sparsely over the  large area. F i rs ta  i n  no case are 

"all t h e  eggs put i n  one basket" thereby commiting all of them t o  a particular 

sector before a shot. It is mch easier due t o  existing road networks and avail- 

able c o d c a t i o n  f a c i l i t i e s  t o  keep the  maneuverable part of t h e  plan t o  a few 

teams with no other duties. It has bee& shown on practically a l l  of the  shots 

t o  date t h a t  the  most reliable indication of fa l l -out  location is obtained from 

t he  wind runs made immediately pr ior  t o t h e  shot. The movement of teams on the 

basis of any forecasts earlier than t h i s  w i l l  be subject t o  revision as the  

shot approaches. 

only necessary t o  maneuver the  mobile teams at  the  last  minuts t o  glve the  de- 

Thus, with permanent s ta t ions in  a l l  directions, it becomes 
. .  

si red coverage since they merely augment a rather complete network always i n  

existence. This plan also w i l l  provide at l ea s t  minimum f a c i l i t i e s  should a 

major error in weather predictions ever occur. 

is becoming less and less of a possibi l i ty  since the  weather information has 

become more and more reliable. 

siderable information of a negative nature which is  also of in te res t  t o  the 

Test Organization, That is t o  say, that particularly for  public relations it 

i s  sonietimes as important t o  know tha t  fall-out did not occur i n  a particular 

area as w e l l  as t h a t  it did occur i n  another, 

I uould hasten t o  add tha t  t h i s  

In addition, a plan of t h i s  sort col lects  con- 

The results o f t h o s e  shots which produced detectable fa l l -ou t  w i l l  be pre- 

sented on a series of maps superimposed upon which are the paths i n  term of 

'/&year or lifetime dose. 

readings i n  order t o  arise a t  what appeared t o  be t h e  most appropriate figure 

These doses have been derived f r o m  several individual 

for t h a t  location. A real e f for t  was made t o  check a l l  readings by different 

individuals using d i f f e ren t  ins t rumnts  so t h a t  t h e  values presented are as 
COPIED/DQE 
uNL&,- close t o  the  external gdmma dose as is possible with the  normal type of survey 



The ser ies  began with tht? first s h m c h  17 which was an "open" 
---&I. --- -.- 

.e-t--r-yaqx -- 
shot, t h a t  is J witnessed ~ ~ ~ ~ e l e v i a i o n  audiences. AS 

will be observed in F imre  l8 the  fall-out occurred over a very narrow region 

d i rec t ly  t o  the  east of the  Proving Grounds. 

hour, thus arriving a t  its f i r s t  inhabited location (southwestern Utah) in 

s l igh t ly  under three hours. Although the community of St. George received only 

about O,5 r.J one mile north of the  town the  reading was six t h e S  t h i s  figure. 

Its speed was about 60 miles per 

Because southwestern Utah contains qui te  an accumulation of re la t ively small 

communities , it is  impossible to miss them a l l  and so from Shot #l there are 

readings l i k e  2-3 r. i n  the  town of Hurricane, Rockville and Virgin. 

These levels of ac t iv i ty  were indeed sufficient t o  indoctrinate the  f i e ld  

personnel in what constituted some real fa l l -ou t  and since Shot #2 promised t o  

be bigger and be t te r  in a l l  respects our immediate attention was turned t o  it, 

The fall-out pattern associated with Shot #2 is given in Fiwre 2. 

communications i n  the  affected area were quite good on this.occasion, it was 

possible t o  present at  t h e  Control Point a running account of the a c t i v i t y  

level a t  t h e  point of most in te res t  - Lincoln Mine. 

readings were announced, a has t i ly  gathered conference of t h e  Test Director's 

advisors decided t o  request t h e  inhabitants of t h i s  community t o  remain indoors 

until fur ther  notice. 

intzndent was standing by f o r  t h i s  purpose. These 267 inhabitants were released 

from t h i s  res t r ic t ion  after about two  hours. Because of an incident which arose 

after t h e  ser ies  was completed, it should be pointed out that  a t  t he  time of 

Shot #2 there were sheep grazing i n  t h e  region t o  t h e  northwest of Lincoln AHhe, 

and also in t h e  fall-out path on Highway #38 nmth of Crystal Springs. 

' 

Because 

Shortly a f t e r  t h e  first 

This w a s  effected almost immediately since the  mine super- 

In e i thsr  

!mP'ED/DOE case, it is clear  tha t  t he  grazing region obtained something less than 5 ro 
WNL RC . <  

C1ess: i icat ion changed t o  
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The 3rd shot 

it essent ia l ly  an 

- - -  

RwieW!l.ab Counse 
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destroyed only about Z / 3  of i t s  306foot  tower, thus rendering 

a i r  drop and no fall-out was encountered. Similarly, Shot #4 

was an a i r  drop a t  6000 f e e t  and it, too, produced no fall-out. 

equivalent in  yield t o  Shot b&bkd&&t 
duce s l igh t  fa l l -ou t  ( O a k e )  ju s t  south ,of the Proving Grounds. 

ever, was quite limiteda petering out short ly  a f t e r  crossing t h e  

line. Fi.sure 3. 

-W-+--'L)T. J.'?.? :;*?: 
a 100-foot 

Shot #5 was 

tower did pro- 

Its path, how- 

Nevada-California 

Shot #6 being another tower shot of respectable yield put the  "sting* back 

into the fall-out picture. Fimre 4. Actually t h e  region involved was well 

suited t o  receive t h i s  f a l l  out, though a s l igh t  s h i f t  i n  e i ther  direction could 

have caused trouble. It w i l l .  be noted tha t  had the  fall-out occurred more t o  the 

east, t he  communities of Overton, Logandale and Glendale would have been involved; 

and t o  t h e  west the  major fs l l -out  would have come dangerously close t o  Las Vegas. 

The only community involved was Crystal which is nothing but a gasoline s ta t ion  

and t h e  home of its proprietor, located on t h e  main highwy from Las Vegas to  

Sa l t  Lake City. The l i fe t ime dose at  this location was determined t o  be '7 r and 

involved 7 people. This became a standing joke around t h e  Control Point - 7 r, 

7 people, that is one per person --  we^ ware more fortunate than we expected. It 

might be of in te res t  t o  point out t ha t  t he  dose 5 miles south of Grand Canyon was 

s l igh t ly  under 1 r, and there was a complaint received a t  the bboratory of a few 

mr per hour existing f o r  a short  t i m e  in the  streets of Grants,, New Mexico. Ac- 

tually,  f o r  the  heavy tower shots of t h i s  series,  t h i s  is the  best looking pattern 

of all; unfortunately, they do not improve. 

best remembered because of t he  fact t h a t  f o r  the first time it was deemed neces- 

The 7th Shot (Figure 5 ) J  will be 

s a 4  t o  stop private vehicles operating on public highways for monitoring and, - -  - - -_y -...- .. . . . ~ . ....*.?-- 
.-i--...,.-i I... ,. _. . ... , ,_._ . - . . _... ...r.*LZ - 

COPlEDlDOE ~ N L  RC where necessary,  decontamination^^'@@^^^ ganized venture required 



between Glendale and St. George and was reading 100 m r  per hour on i t s  back seat 

which, a t  the time, was occupied by a family of four. The tolerance level used 

and s t a t e  law enforcement o f f i c i a l s  a t  Las Vegas, A l a n 0  and Sto  George. Each 

of these stations was i n  operation f o r  about tm hours. In  all, 375 vehicles 

were checked and it was necessary t o  decontaminate 40. The dewntamination in 

all but two cases was effected by washing and vacuuuiing procedures available at 

the  usual service stations. One of the exceptions was the bus i n  which t h e  ra- 

diator  housed under the  rear  seat  w a s  responsible for t h e  high reading previously 

mentioned. This required almost a complete dismantling of the rear end of the  

bus and consumed some 12 hours.' The other exception was i n  t he  fresh air venti- 

lation system of a passenger car  monitored at St. George. Because of limited 

f a c i l i t i e s  there, this car was reduced t o  the tolerance 'level by steanr-cleaning 

i n  LaS VegaS. Public reaction t o  t h i s  inconvenience was, for  t he  most part, 

favorable. As Will be observed i n  Figure  5 ,  the fall-out was the  most encountered 

t o  date where people were involved. 

Shot #8 w a s  an air drop bursting a t  2400 fee t  and produced no fall-out. 

caused the most repercussions, some of which a re  &ill being heard and 

one of whfch was reported eminently at the  last seminar. Contaminated vehicles 

were anticipated to  t h e  extent t ha t  special teams from the prime contractor a t  

the Proflng Grounds were i n  the f i e ld  t o  handle them and thus relieve the O f f -  

Site l lonitorhg Group of t h i s  responsibility. Unfortunate,ly, this worked om 

on paper and it turned out  that  the monitors still  had t o  carry t h s  bulk of the 

work associated w i t h  such an emergency measure. Prior t o  the arrival of fall- ... ..- _ ......... - . ........... .-@gg4-bq ...-. -=-=- 

~ ~ P I E D / Q i : ! : ~  out in any community, Mesquite uested to remain indoors. 
UNL Rc 



at t h e i r  present location f o r  the next hour o r  so. This  plan was working well 

t o  t he  extent t h a t  t r a f f i c  was a t  a s t ands t i l l  on t h e  highways expected t o  be- 

come contamiratedm This was umet  by the  a r r iva l  of fall-out in st. George 

whose residents were immed indoors. This request was 

given t o  the  superintendent of schools and t o  t he  loca l  chief of police who in 

turn passed it on t o  t he  Cedar City radio station. Whatever program was on the  

s ta t ion  at  t h a t  time, must have clpllr a high Hooper-rating i n  t h i s  area because 

within 15 minutes here was a town of 5-6000 people completely off the streets, 

One exception should be pointed out, however - the  mailran claimed even t h i s  

could not interfere  with him making h i s  appointed rounds. 

t h e  l i fe t ime dose t o  some 8000 people was 4-5 r from t h i s  shot. 

As Figure 6 shows, 

Although t h i s  

was not the  ItaximLun received by area inhabitants, it did involve t h e  most people, 

Shot #lo was the proof-testing of t h e  280 mm, gun i n  which a re la t ive ly  

small  yield occurred a t  500 feet above the  ground. In  this case the f i r e b a l l  did 

not in te rsec t  the  ground, though only 87 feet above it, and fall-out was minimal, 

therefore, with a high of '7 m r  per hour being r e F r t e d  from Lincoln b e .  The 

last shot of t h e  se r ies  and the largest yield to date a t  the  Proving Grounds.was 

detonated at  1350 feet .  It was a l l  show and very l i t t l e ' f a l l - o u t ,  but a very 

good show. To emphasiae the importance of the type of detonation, Figure 7 is 

included since it w i l l  be s e e n t h a t  a maximum of 0.1 r resulted from t h i s  shot 

whose yield was large yet whose f a l l -ou t  was i n  no way comparable t o  some pre- 

viously mentioned, 

Figure 8 is  a summation of the dosage received a t  various points of interest 

from all shots of Upshot-Knothole. The figure of 202 for the  populztion of Bunker- 

vi l le  may require some explanation since all other populations are given in round 

,mPIED/DOE figures. 
UNL RC 

It was  reported t o  an off-s i te  mnf to r  by a teacher of the BunkervUe 

high school tha t  t h e  population of the  community was 200 Latter Day Saints and 



Table - I is the result of a meager film badge investigation into the accuracy 

of t h e  reported external doses. 

t i on  is t o  be gained by havikg-.peFsans%&&dXdring fall-out. Hawever, the  

It will be immediately apparent tbat some reduc- 
--. :. v.-, - - " n-' id,i?G* 1 .:!. . .*:. c z  s 

reduction i s  not as large as a factor  of 2 o r  3 as has often been predicted. 

addition, the outside badge readings and the instrument readings (column 2 and 

column 3) are i n  good agreement w i t h  one another, 

l imited investigation tha t  fn order t o  assume an individual dose other than that 

obtained by survey readings and appropriate extrapolation, it would be necessary 

I n  

Thus, it appears from t h i s  

t o  carry the measurement almost down t o  each inhabitant o r  a t  l e a s t  t o  do film 

badge rneasuremerks on a much larger  scale  than i l l u s t r s t ed  here. 

method of approach t o  the  problem of dosages received by persons l iv ing  i n  the  

area about the  Nevada Proving Grounds does seem t o  be very worthwhile. 

part icular ly  true now that a tolerance level  for these people has been set at  

3.9 r per year. That is t o  say, tha t  on future operations before admitting a 

tolerance dose t o  a par t icular  localityl it would seem advisable t o  ref ine the 

method of such measurement. Thus, the actual dose received - say up t o  now o r  t o  

be received in 5 o r  10 years by the residents of St. George,for exarcple, would be 

about 50% of the  Iifetime dose reported, 

reasonable estimate of actual  dose rather than accpeting the  values presented 

without any qualifications. 

anything based on reliable f i e l d  data and so cannot be reported f o r  general con- 

However, this 

This is 

This factor  of two seems t o  be a more 

Obviously, t h i s  i s  more of a personal opinion than 

sumption, 

Before proceeding with a discussion of a few of the repercussions which have 

been f e l t  from Upshot-Knothole# I would like t o  mention briefly a procedure which 

has coae out of ano%her part of the  Off-Site Fanitoring P r o g r ~ .  A t  each of the 

permanent locations, a i r  sampling and fall-out collecting ins t rments  were oper- 

rated. 

COPIEDIDOE 
.UNL RC 

Because of the recent-decision t o  revise t h e  tolerance for t h e  internal 

- 9 -  

results axe somewhat 



meaningless though st i l l  available f o r  the records i f  such should be needed. 

This a lso  includes par t ic le  aejA-e,.ttermined on the cascade 

impactor. 
_.. .f..r;n 22-2 wi . : .. - . r, - I- -.- ._ 

Further, upon our return t o  Los Alamos, an investigation was made 

the specific ac t iv i ty  contained on fa l l -ou t  particles. 

ing the radioautographed spot size of fa l l -out  par t ic les  of known ac t iv i ty  on a 

high contrast film, i n  t h i s  case East- Kodalith film. 

of the normal radioautograph and i t s  reproduction on the  Kodalith paper. 

indis t inct  edge. of t h e  normal radioautograph did not lend i t s e l f  well to size 

measurement whereas its reproduction gives a considerable improvement. After 

the calibration curve was obtained, radioautographs of fa l l -out  were counted and 

This was done by calibrat- 

F i w e  ‘2 is a comparison 

The 

plotted as shown i n  Fims 10 which ac tx l ly  is a dis t r ibut ion of ac t iv i ty  per 

par t ic le  a t  t he  time of fa l l -au t  as it occurred at St. George on Shot &, Roughly 

50% of the  fall-out par t ic les  contained 100 mc or more of beta ac t iv i ty  a t  the 

time of fa l l -ou t ,  This has been found t o  be a characteristic of moderate yield 

tower shots and p o s s i b u  an indication of f ie ld  since other radioautographs of 

tower shots and similarly analyzed have a dis t r ibut ion curve shifted t o  the  r i a t  

according t o  t h e i r  yield. 

Now more directly associated w i t h  the shots themselves are a few of the re- 

percussions and incidents with which t h e  Off-Site Group dealt,, FVobably the most 

serious was the  use of t he  data, which you have seen today, by a c o d t t e e  of the 

Santa Fe Operations Office appointed t o  re-evaluate t h e  necessity of a continental 

test  s i t e  and the jus t i f ica t ion  fo r  such a si te t o  be located in Nevada. T h i s  

Committee has investigated all aspects of the  problem and has concurred in t h e  

conclusim that the fioving Grounds can continue t o  offer a r e a l  contribution t o  

the Weapons Development Program, and tha t  its use need not expose the surrounding 



rather t o  have theirl investigation on hand should a showdown ever occur i n  which 

the  continuation of t h e  Proving Grounds i s  seriously questioned, 
I 

An ent i re ly  different  repercussion but almost of equal interest ,  at least 
. .  . ; B  

at t h e  time, was the inve+f$@:Q3,& d b *  .- &at which has been referred t o  

as the  ffphenomena of the  blue goats," It w a s  reported on the  evening of Shot #9 

t ha t  a herd of goats ir, Laverkin, Utah, responded t o  f a l l -ou t  i n  an unusual manner - 
t h e i r  h a i r  turned blue. This was investigated on t h e  following morning by a 

monitor who reported tha t  they were  blue, and at f i r s t  glance a r ea l  problem had 

been presentd.  However, to  make a long story short, it was decided that these 

animals were ref lect ing t h e  presence of hot par t ic les  on themselves by an increase 

i n  scratching. This scratching w a s  done by rubbing the i r  sides against  a galva- 

nized fence and i n  the  process they took on a dirty o r  possibly blue coloro T h i s  

change i n  color was observed only on t h e i r  sides and not on t h e i r  backs o r  the i r  

bell ies.  Although t h i s  sounds l i k e  a plausible explanations the owner informed 

us tha t  t h i s  w e  coloring appeared the  previous year during the t e s t s  and, at  

t h a t  t i m e ,  the goats W e r e  enclosed only with barbed wire. Although the matter is  

closed f o r  the present, fu r the r  inquiry may be necessary becauss of t h i s  diffe- 

rence i n  opinion, 

Another animal incident outside of t he  goats and the sheep is that involv- 

ing 21 head of horses which ranged on the desert  immediately east  of the  Proving 

Grounds, tha t  is within 10-12 miles, Sixteen of these horses exhibited lesions 

similar t o  those shown i n  Fipurs U, The Commission has accepted these as 

damages di rec t ly  responsible t o  the tes t  operations', and a claim has been sett led 

in  which an average of ~300.00 per head w a s  paid. 

COPlEDlDO-E Also, there were some 30 cows who ranged i n  the sase region wi th  the horses 

However, some 20 of 
UNL Rc 

but exhibited none of these external lesions of the  horses. 

,ed for the  horses. Thia w a s  
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Pdbiicry Releasable 4$9: 
the  cause f o r  a complete investigation by 

was the i r  f i n a l  opinion tha t  t he  f a l l d u t  

consultants t o  the Commission. It 

d id  not contribute t o  the deaths and 

that  the major factor  was from the poor range 

conditions existing last s ~ ' ; - ~ u - - t h ~  my knowledge, this conclusion 

has been accepted by the owners and no claim is expected. 

problem of the sheep, the Commission's in te res t  i s  being continued by t he i r  

support of research projects a t  s t a t e  universit ies in Utah and Nevada. 

However, a s  in the 

Cows of another sort  wers i n  the St. George area and a study was made i n  

order t o  determine the concentration of f i ss ion  products which might occur i n  

milk. 

supply southwestern U t a h  and Las Vegas. 

the milk f romthat  area was in i t ia ted  and the resul ts  a r e  shown i n  Table 11. 

These r e su l t s  have been extrapolated t o  8:OO A.H. on the day of purchase and com- 

pared t o  an emergency tolerance level  fo r  water extrapolated t o  the same t h e ,  

Only i n  t h e  case of milk originating from the  first milking a f t e r  fa l l -ou t  is 

the concentration comparable t o  the tolerance value. Over any period of time, 

the  resu l t s  show that t h i s  source of ac t iv i tyJ  i n  i t s e l f #  does not constitute 

a hazardo 

The St, George area supports seven large milk producing herds which 

Because of t h i s ,  a sampling program of 

There were several incidents of which the inhabitants themselves expressed 

concern over jus t  what was taking place. 

l e t t e r s  t o  local  o f f i c i a l s  or to the Commission i t s e l f .  

brought i n to  the open, not quite so directly,  involved a group of miners working 

a t  a uranium mine ju s t  north of the Zion National Park. This region was defi- 

n i t e ly  out of the  major fa l l -ou t  resulting from although it did receive 

suff ic ient  ac t iv i ty  t o  give an integrated dose of possibly 2 r (Figure 6). 

Generally, t h i s  was done by writing 

One dncident which was 

The 

mining superintendent heard the a 

St. George area and proceede dorm his employees, Probably 

radio, to  the people of the 



F>,eviewed/Lab CWn 
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the  more It was decided t o  close down operations and t o  

abandon the s i te  so long as the  radiation background remained high. I n  view of 

the  manner i n  which t h e i r  

a t t i tude  was the  mine. After the  mine 

a general "scare" 

was  abandoned, the  mining superintendent was contacted by the  Cedar City radio 

s ta t ion  who received a recorded telephone interview. This was played back over 

the  s ta t ion  that evening and caused considerable concern t o  t h e  people i n  the 

Cedar City area. The City Manager of Cedar City brought it t o  the at tent ion 

of the  Test Organization as a result of t he  broadcast. 

paper grabbed up t h e  affair and also obtained an icterview with t h e  mining super- 

The Sal t  Lake City news- 

intendent. 

State  of Utah,, 

A s  a resul t ,  the  headline shown in Figure 12 appeared all over the  

Further invastigation by Off-Site personnel as well as an inter- 

view with some of the  affected persons, disclosed tha t  the alleged i l lness  re- 

sulted from a psychosomatic response t o  the  whole situation. This was demonstrated 

quite clearly when those involved indicated t h a t  as soon a s  they had l e f t  t h e  

immediate area of the mine they a l l  f e l t  immeasurably better,, 

As would be expected, any operation is  .accompanied by a number of %rank" 

However, it should be added tha t  t he  volume of these is l o w  and tha t  l e t t e r s .  

most of them come from outside the  region of interest t o  the Off-Site Program. 

Following Upshot-Knothole, pract ical ly  all of them were concerned with the  effect  

of the  t e s t  program on the  nation's weather. 

operation were investigated by Off-Site _personnel as  a convenience t o  the Office 

of Test Information. 

Some of those received'during the  

I should l i k e  t o  present one example since the complications 

have never been reported previously. 

.~%PIEDIDOE The incident is  reported i n  the following l e t t e r  t o  the Office of Test Infor- 
RC 

mation, Las Vegas, Nevada. 



iFBD&,;:-. : >. : 
Dear Sir: 

.-&3 - .  * 
I have wrote t o  the  Governor and he has had me contact you about a 

accident on March 25. When the bomb whnt off  March the  24 my wife was i n  a daze 

fo r  2 days and on the  afternoon of the 25 she came out to  the  garage t o  see me. 

As she was leaving she said every thing went black and she walked r ight  into the  

front  of my truck and f e l l  down a p i t .  She crackad her arm besides bruising her 

side very bad. I took her t o  the  D r .  i n  Caliente, 

I do believe as a c i t i e i n  and tax payer thare should be soine Justice. 

Thanking pou vzrg kindly 
Ben Smith 
Panaca, Nev. 
Box 97 

These remarks were substafitiated t o  the investigator but, obviously, no claim 

has ever been allowed. 

A s  an experiment t o  end a l l  experiments as w e l l  as t h i s  paper, the results 

are presented oli the  e f fec ts  of the  ingestion of fa l l -ou t  par t ic les  by sheep. For 

some strange reason, this experiment had not come t o  the attention of our sheep 

authority, Dr.  Lushbaugh. 

One hundred poinds of dirt from around a well-contaminated waterhole immediate$y 

.adjacent t o  the Proving Grounds were shipped t o  Oak Ridge and f ed , to  a yearling ewe a t  

the  r a t e  of 25 mg per day.along with a regular growing ration. Another yearling ewe 

was fed similarly except t h a t  Tennessee d i r t  was substituted f o r  the Nevada d i r t ,  

This procedure was  followed f o r  a period of 52 days. A t  t he  end of t h i s  time, the '  

sheep fed Tennessee s o i l  gained 9 poimds and the other one 17 pounds! A t  l a s t  report, 

next tes t  series1 



REDUCTION- IN DOSAGE FROM 
SHIELDING OF NORMAL IMELLING 

Inside 

1210 

1295 

It10 

1470 

1240 

llbo 

Dosage from 
Survey Meter Readings 

1500 

1720 1750 

1770 

1930 

ALL RESULTS IN MILL1l"FCENS 

1750 

1900 

2000 

1600 

TABLE I1 

CONCE24TXATION OF FISSION PIXIDUCTS IN cOJLl3CTED MILK SAMPLES 
AT ASSUMED TIlG OF FUXIMUM ACTIVITY 

=/Liter at 0800 MPC 
on Day of Purchase (*/Lit e P ) * 

459 10-3 405 10-3 

30 10-3 405 1073 

23 10-3 182 10-3 

75 x 10-3 255 x 10-3 

8 x 10.3 46 x 10-3 

io x 10-3 u 10'3 

preceding colunm, or 0800 on the day of purchase, using MPC = Kt'l." where 
K 1 and t = time in days after detonation. 
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HEaTH DIVISION PmGRESS REPORT 

September 20.-  October 20, 1954 

REF: H-202 I .  ' 

ADMIN ISTRBTIOl (T. L. S h a  M. D.. Leader1 

A. General Remar ks c 
lone . 

B. P e r s o u  : 

1. New Hires: 

10/6 EMEEly, Charles A. 
lO/lS STOPINSKI, Major 0. U. 
12/25 VIGIL, Fedelina 

2. Terminat ions i 

10/4 HODGES, Arthur J. 

Total P e r s o w  

. . .  . . .  '"..I:. _..:. , 

B 

H - 4  Biophysics 

SM ................. 47 
Military ......... 4 

RA ......'........... 10 
SCP ................ 80 

Military ......... 1 
ASC ................ 29 

TOTAL ..... 1711 
Y 

*Includes 2 casuals and 1 on leave of absence. 

11. GROUP H-1. EJDIITORIblc (w D. b a r .  Leader 1 

A. General R emarks : 

1. George Litt lejohn returned from monitoring services at Inyokern on 

October 1. Jim Lawrence left for that ins ta l la t ion  on October 8. No unusual 

incidents have occurred t o  date. 

E. Act ivi t ies ;  

1. The exhaust fans of the tritium area at  Ten S i t e  stopped operating 

on one occasion necessitating t h e  evacuation of personnel. In  order t o  reactivate 

t:-m*-.-.! . .  -:.LA.-+.:-?w,-= -.... ....... .:.. % .7 . $!! . ----.- ... ....-. ... ....-......-- - . . . .  -e7--++.::! +- t :: 
: ..... ' . . . L . . . . .  irf 
:,:., ,!:.:': ' : .  ,:. .: .. . .  . . . . .  . . .  . . . . . . . . . . . . . . . .  

..1, 
. . . . .  . . .  . . . . . .  . . . . .  . . .  . . . . .  '1 . . . .  . . . . . . .  



the  fans maintenance personnel had t o  re-enter 

237- ?-q3-. 

the  area t o  reset the breaker. 

Following t h i s  incident i t  was recommended t h a t  the breaker be located outside 

t h e  laboratory, thus eliminating unnecessary exposure. 

man held h i s  brea th  f o r  approximately 20 seconds required f o r  the reset. 

On t h i s  occasion the 

Twenty minutes were required t o  exhaust the roan completely. The.vibrating 

reed had gone o f f  scale on the xl000. 

2. Maintenance personnel again f a i l ed  to . c l ea r  wi th  H-1 representatives 

at  Ten S i t e  before working in the incinerator building. 

10,OOO c/m of alpha contamimtion on the i r  shoes. 

These men received 

They have since indicated 

that they w i l l  clear through H-1 i n  t h e  future. 

3. The water boi ler  blower motor froze on the  morning of October 6 

necessitating the removal of various portions of t h e  top of the boiler. High 

dosage was anticipated; however, no 

body or extremities. 

4. A 10,000 curie tritium s h L  was de 

Considerable procedure planning vas prepared p c' P 
BY 

crimping operation gave a, sniffer indic  

The persons involved retreated f o r  a short  period of time and then re-entered 

the area t o  f ind  tha t  the ac t iv i ty  had greatly dissipated and they could continue 

t h e i r  work. 

t h e  cloud or in the  new construction area. 

During postshot time..no posi t ive findingsuere detected by following 

5. l?35components contaminated with tritium were received a t  Sigma 

Building fo r  possible separation. 

a sn i f f e r  held a t  close proximity i n  a confining p l a s t i c  bag. 

The highest indication was 1/2 'scale on 4 with 

The melting 

operations have ye t  t o  take place. 

6. Calibration of P-1 Calibration Room i n  G-Building: R-chamber measure- 

ments of the 2.5 gram radium source have been made in C-Building and i n  free air 



L l  C. Uranium: 

Following the in s t a l l a t ion  of a local exhaust system on the  extrusion 

machine in Sigma 118, air samples were collected during the extrusion of 

copper-jacketed uranium.. Concentrations below permissible levels were found ' 

on a l l  samples. 

gas-fired heaters were also below permissible levels.  

Carbon monoxide tests which were made because of the use of 

A s  a result of an accidental mold break i n  the Foundry Section of cMR-6, 

it was necessary to  cut  a la rge  uranium r ing  wi th  a welding torch before the 

metal could be reclaimed. 

was done at  night wi th  a member of Group H-5 present. 

air samples were collected and breathing sone samples as high as 25000 d/m/B? 

were found. 

lected and analyred. They were found t o  contain 0.25 t o  3.1 milligrams of 

uranium which checks w e l l  with the  breathing %one concentrations measured. 

Because of the  potent ia l ly  serious hasard, the job 

During the operation 
I 

A l l  workmen wore respirators  and the  respirator  filters were col- 

Urinalysis results on these men were negative, indicating t 

were qui te  effective. 

In  co-operation with Group H A  
on a l l  the  Sigma exhaust stacks. 

However, very l i t t l e  work with enriched 

Re 

D. Lithium: 

AS a result of complaints of skin i r r i t a t i o n  received by SD-1 inspectors 

working i n  the  inspection room at W Site, a survey was made to  locate t h e  

causative agent. 

the  past  two years, t h e  work rooms were checked t o  determine the mount of 

l i t h i u m  hydride dust t ha t  might be present on work benches, shelves, etc. Dust 

containing l i t h ium was found on surfaces i n  a l l  rooms i n  t h i s  general area and 

not merely i n  the room where l i thium hydride had been assembled. 

t ions  were made f o r  a thorough house cleaning i n  a l l  these  roams. 

Because l i thium hydride had been assembled i n  t h i s  area over 

Recommenda- 
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E. TNT: 

The air sampling survey s tar ted last  month on t h e  machining l ine a t  

S Si t e  was carried on and will be continued in to  the  next month. 

obtained so far have been far below permissible levels. 

t ions of TKT were also found i n  the  pouring bays. 

All samples 

Low air concentra- 

Carbon Tetrachlo*dei 

A t  the request of Group 11-2, an extensive investigation is being made 

of a l l  groups on the  project handling carbon tetracbJoride. It was found t h a t  

a to t a l  of 476 gallons of carbon tetrachloride was issued i n  1952, 4.35 gallons 

i n  1953, and 400 gallons issued so far i n  1954. Indications are t h a t  not over 

100 gallons per year are required for jobs where other solvents cannot be used. 

Several gallons of a mixed solvent have been prepared 

being issued t o  several groups t o . t r y  out as a subst i tute  for carbon tetra- 

chloride. 

Group H-5 and are now 

Ten gallons of an inhibited methyl.chlorofonn have been ordered for 

trial use i n  the  

and machining on 

control of toxic 

.. regulation. 

shops i n  place of carbon t e t rkch lo r ide  for  thread cutt ing 

tantalum and stainless steel,. 
. I  . , 

It is hoped tha t  more positive 
. .  . 

solvents can be obtained through educat 
Classification changed t o  
by aulhority of the U . S .  

G. Trichl oroethvlene: 

k i n g  t h i s  period a new 

plating laboratory mid a survey made t o  evaluate exposure 

Air concentrations obtained were below 50 ppm. However, it was necessary to 

move the  degreaser in to  a small room where the persistent odor of trichloro- 

ethylene was found t o  be obnoxious. Recommendations were made for t h e  instal -  

lation of additional cooling c o i l s  and a l i d  t o  be used at all times when 

degreasing was not being done. 1 

The vapor degreaser recently moved into t h e  TA-3 shop has been modified 

t o  use Philsolv (tetrachloroethylene) . Satisfactory adjustment of the tank 



conditions t o  accommodate the new solvent have not yet been obtained and com- 

plaints  of excessive vapor have been received. Assistance w i l l  be given t h e  

shop i n  the adjustment of t h i s  equipment. 

The use of trichloroethylene for  cleaning the mult i l i th  presses i n  

Graphic Arts has been investigated. 

a t  the end of each week, petroleum solvents w i l l  be substituted.: However, no 

recommendations have been made f o r  vent i la t ion t o  remove t h e  small mounts of 

trichloroethylene used during daily operations. The problem, a t  present, i s  

largely one of a nuisance nature and is minimized by t h e  general ventilation 

For the heavy cleaning work which is done 

i n  t h e i r  present auarters. 

A new method f o r  the determination of chlorinated hydrocarbons i n  air 

using sodium biphenyl as a reagent is nou being investigated by the Laboratory 

Section. The preparation of the reagent has been carried 
Clagsification changed t o  

a c t a  procedure w i l l  be done next m&hYLbritY %he 0. S. 

growth of alpha act ivi ty .  While t h i s  method i a  somewhat longer, i t ' should be 

more specific fo r  actinium. . .  

I. Stvrofoam: . .  - .  

Complaints have been received from personnel at  S Si t e  and TD shop re- 

garding the i r r i t a n t  effects of dust given off when Styrofoam is machined. 'The 

i r r i t a t i n g  effect results from the fact t h a t  methyl chloride, which is used t o  

produce t h i s  expanded plast ic ,  is trapped as a vapor i n  the t iny  air cells 

within the material. This vapor is released into the atmosphere when t h e  Styro- 

foam is sawed or machined. The extent of the hazard from t h i s  is now being 

investigated. 



J. Butyl A-tate; 

Certain operations a t  S Site and TA-9 require the  use of large amounts 

of butyl acetate. 

strong and it is defini te ly  a nuisance. 

indicator is not suff ic ient ly  sensit ive t o  provide a method for  air conceatra- 

The toxici ty  of t h i s  material i s  qui te  low but the odor is 

It was found that the  M.S.A. bemol 

tiona of t h i s  material. As soon as a satisfactory method is  available, air 

samples w i l l  beeol lec ted  and analyzed in the  work areas. 

K. M e r c a  

Surveys for mercluy vapor were made i n  the.CMR-6 plating laboratory and 

in Room U-28 where mercury s p i l l s  had occurred. 

concentrations were found t o  be far below permissible lmels. 

After being cleaned up, mercury 

L. Kscellane ous Bn, osure S i  

Pumice dust generated during sawing of p d c e  blocks was analy2ed for 

free silica content. Tbe information obtained was passed t o  AEC Safety with 

recommendations for proper respirators for t h i s  work. Cutting pumice blocks 

f o r  the ins ta l la t ion  of building par t i t ions  is carried on a t  many points in, 

t h e  Laboratory. Chsslf lcat ion cbangea t o  
by aulhority of the 

Preliminary work was done on #q 

s i t i o n  of the dust produced by the  hot 
B 

M. Venti la t ioE 

The large rotameters ordered for calibration work were received and 

calibrated for a second t h e .  

returned t o  the company. 

They were found t o  be still i n  error and were 
. . .  

'. . 
.. . 

Recommendations have been made fo r  exhaust ventilation of operations in 

the basement of CMR Building where highly contaminated dry boxes are being 

decontaminated. Recommendations for new hoods were made for t he  new Radio- 

chemistry Building and t h e  Plastics Shop a t  TD Site. The'correction of existing 

hoods waa recommended a t  TA-9 and W Site. 
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I. AIMINISTRATION (Thanas L. Shipman, M. D., Leader) 

A. General 

On August 3, the Laboratory suffered what was  undoubtedly its most 

' serious contamination incident. A mock f i ss ion  polonium source containing 

25.2 curies exploded i n  the basement rocan of the Physics Building which con- . 

t a ins  the graphite pi le .  Two men who were i n  the room at  the time were quite 

heavily contaminated and varying amounts of conternination were spread almost 

throughout the building. A b o u t  150 people in the building were subje.cted t o  

contamination and were monitored before being released. Eighty-four of 

these l o s t  one or  more a r t i c l e s  of clothing, a t  l e a s t  temporarily, and 

several people required showers. A t  the  close of this report period, 

August 20, decontamination procedures are s t i l l  continuing, although the 

t y  of the building is occupied and i n  a t  l e a s t  pa r t i a l  operation. At 

time, it appears that only the two men i n  the room a t  the time of the 

osion absorbed signiffcant amounts of polonium. 

i red  before the actual body burdens can be calculated w i t h  any degree of 

idence. Most of the decontamination should be completed during the next 

Further study will b e .  

period, at  which time a more c-lete suprmary will be given. 

B. Personnel: 

' . 1. New Hires 

8/4 STCrEIER, John B. €I-4 Radiobiology (Ret. fb Mil. Leave) 
8/15 REX, Elgin H. H-7 Laboratory 
8/15 VIGIL, Joe A. . H-1 DP West Monitoring 

8/31 RICHMOND, Chester R. H-4 Rsdiobiology 
. 8/30 m, John P. H-1 General Monitoring. (Limited) 

d - 0 . T  7: -7 -?? 

,i ;!:$ 5 
s .'a .:-= -;,. 

.: I-. i . .I: . .  
. . .  -- . . .  . 

. .  . .. . _._. ..a,.._:.:. . . .>_..I  . '.. -+ 

_ .  

-1- 



swabbed the area, so that the nuusinmum amount of material could be sent t o  

recovery and thus reduce the amount of conkmination spread. As it was, all 

of the horizontal surfaces of the one room had some general contamination up 

t o  2000 c/m w i t h  peaks of greater than 20,000 c/m on the  desk top. 

removing the or iginal  residue did receive contamination of 10,000 t o  15,000 c/m 

on the forearm and right shoulder and 800 c/m on the back of his neck, a U  of 

which was  readily deconteminated to tolerance. 

were 16 c/m. 

norough decontamination fo r  the following 3 1/2 i iays rduced  the a r e c t  count 

to  250 c/m o r  less, including the safe drawer from which the  material was 

taken. 

The person 

lo se  counts taken on Allen 

The first urine samples taken resulted i n  an insignificant count. 

The room windows were closed a t  the time, and w i t h  the door allowing 

the only ventilation, no ac t iv i ty  got outside of 

read 4.2 d/m/M 3 during cleanup. 

2. On August 3, a t  3:OO p.mmgo 

noted a r i s e  i n  counting r a t e  from a 25 

si tuated i n  the graphite p i l e  located 

of the Physics Building, M-40. 

padding and made a dry swipe test w i t h  negative results. 

then held Over the source fo r  a d i rec t  count. 

w h i c h  consisted of a platinum she l l  w i t h  a nickel coat, exploded upward i n to  

the probe and i n to  the sponge rubber pad. 

inrmediately and not i f ied  Group H-l'of the accident. 

They removed the source t o  a sponge rubber 

A Peewee probe was 

A t  that instant  the capsule, 

Both individuals l e f t  the  area 

One hundred f i f t y  people i n  the building w e r e  subdect t o  contemina- 

t i on  and required a survey pr ior  t o  the i r  departure for home. Eighty-four 

persons l o s t  one or m o r e  art icles of clothing; several people requfred shovers. 

The power w a s  shut off at  approximately 4 : lO  p.m. u n t i l  individual 

ventilation systems of the west wing could be shut off, and barricades and 

........................ 
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air draft seals were established. 

packaged to prevent additional spread. 

During this time the source residue was 

Contamination of most of the personnel was reduced to tolerance 

levels; huwever, two or three individuals who were most intimately involved 

had areas around the mouth or nose, eye or back of neck that still read 

15,000 c/m after vigorous decontamination. 

Spot surveys indicated activlty up to 20,000 c/m throughout the 

entire building. 

incident and have continued night and day, including week ends, through the 

date of this report. 

Decontamination and monitoring ccunmenced the evening of the 

Urine semples indicated a maximum of 2 1/2 times tolerance for 

- w i t h  five other individuals showing an excess of tolerance in lesser 

degrees, and three individuals had just a tolerance dose. 

By Monday a.m., the 5th day after the accident, most of the personnel 

carld return to work in the north, east and south wings. No activity reached 

haanes or personal vehicles; however, a few Government vehicles were contaminated. 

Window screens, ventilation filters and dust precipitators were 

pulled for steam cleaning. Exhaust ducts and blowers were removed completely 

f r a n  two roans, and filters were placed over the exhausts of many over rams 

for a check on.recirculatian of activity. Air samples for the area never 

exceeded a maximum of 3 times to 

below tolerance. ' 

On August 20, l xo  le& 

A cleanup proceedea and the sour 

3. On July 29, ' a leaky tri 

prior to detonation. 

repackaged and returned to DP East. 

A reading of 3 on 3 scale was detected. The source was 

No personnel overexposures occurred. 

-4- 



The incident of February 12 in which the Godiva assembly'passed criticality 
so far as to blow itself apart carries a very worthwhile object lesson'from the 
point of view of health and safety. 
and 1946, the Pajarito Site was constructed at considerable expense for critical 
assembly work. 
It would appear that the recent incident is ample justification of the extensive 
safety factors which were built into the Site. 

Following the two fatal accidents of 1945 

The majority of the expense was determined by safety considerations. 

The proposed program for studying chronic effects of low doses of radiation 
in mice has come to an abrupt halt because of the development of an epidemic of 
Salmonella in our mouse colony. 
mouse colony (12, OOO a n W s ) ,  canceling our orders to the breeder, and preparing 
to make an entirely new start. 
participate in Operation PLUMBBOB (Project 39.7). 
epidemic was the receipt of infected animals from the breeder and the inadequacy 
of our present animal quarters to care for the large number of animals which must 
be kept on hand for long term experiments. 

This has necessitated killing off our entire 
a 

This may necessikte canceling aut plans to 
The apparent cause of the 

Very real progress is being made in the development of a Marinelli-type 
whole body crystal counter. 
and the crystal has been ordered. 
obtained from Arco. 
be used as shielding, will be that 
for the counter is canplete. 

Excavation of a subbasement room has been started 
One hundred ten tons of prewar steel is being 

The only costs 'involved in 

All wines to be assayed m p l u t o o  
means of nuclear track plates. 
at Hanford, gives considerable in& 
utilizing coprecipitation with bismuth phosphate. 

of SrgO and Cd3' to penetrate the volcanic tufa which is so prevalent in this 
region. 
strontium at a concentration of 1000 cp/ml would require 1700 years or about 

"hi 

Interesting results have been obtained from a study to determine the ability 

The strontium penetrates more read.ily than the cesium but a solution of 

83 half-lives to penetrate to a depth of 100 ft. 
half-life penetrates very much more slowly. 

The Cs13' with a ccmparable 



The Division Leader, while attending one of the regular meetings of the 
Biomedical Program Directors in Washington, was given an opportunity to confer 
with Genera3 Starbird and place before him the problem of asranging for training 
of military personnel to do alpha monitoring in the event of an accident involving 
extensive or high level plutonium contamination. 
next month it will be possible to report real progress along this line. 
felt here that same one military organization, possibly the Explosives Ordnance 
Demolition Groups of the Air Materiel C-d, should be designated to carry out 
emergency monitoring at any place in the country should a serious accident of t h i s  

sort occur. There are nine such groups in existence at the present time and it is 
assumed that they would, of course, receive advice and support from AEC and its 

It is felt that by the first of 

It is 

contractors and fram the Air Research and 
that of the AEC contractors, LASL h a s h d  

and extensive alpha contamination and the 
involved. 

B. Personnel (2/1/57 - 3/1/57) 
1. New Hires 

2/1 HAIPIIESON, Robert H. 
2/11 DUMMER, Jerome E. 
2/25 BOYD, Richard Lee 
2/27 RAMSEY, Olus G. 

2/8 'BARTHELL, Janet Sue 
2. Terminations 

3. T o t a l  Personnel 

*Incl 

Development Conrmand. It is obvious 
the widest experience with high level 
greatest familiarity with the problems 

H-7 Engineering 
H-1 General Monitoring 
H - 5  Field 
H - 5  Laboratory 

H-1  General Monitoring 

11. GROUP H-1,  MONITORING (Dean D. Meyer, Leader) 
A. Incidents . 

1. On the afternom of January 21, H-7 reported a possible spill of 
sludge containing Fu within the pmking lot area south of TA-45. 
a special tank type trailer had started leaking in the parking area. The trailer 
was moved into the decontamination pit. ,No contamination could be detected at the 
time since the suspected areas were so wet; however, the area was roped off Tor a 

It was found that 

1 .  



later survey. 
tracks were found to read in excess of 20,000 c/m. 
the removal to a depth of 1 1/2 feet of a big zig-zag strip of asphalt and a layer 
of dirt near the settling tanks. The tank was eventually removed from the trailer 
and placed in the contaminated dump. 

that mehad received an exposure of 13.5 r to the body and 18 r or more 
to the wrist. Subsequent investigation indicated that -had reamed the glory 

hole of Godiva and had been working with fissioned components fram the assembly 
for rather long periods of time while fabricating some fission counters. 14), 

The 
floor area immediately under Godiva was surveyed and found to have in excess of 
20,000 c/m swipe. The actual exposures were thought to have taken place in the 
latter part of January. 

Sand was spread over the visible track marks. A few days later the 
For this reason, H-1 supervised 

The trailer was then decontaminated by H-1. 
2. Following the routine pickup of Pajarito Zilm badges, it was found 

and --ere also overexposed while assisting 

3. At 3:OO p.m. on February 12, the Godiva assembly went supercritical 
with such force that components were thrown about the Kiva. 
the scene, as much as 7 r/hr was detected 12 feet f m  the nearest ccaaponent. 
Fortunately, no personnel were at close range and the film badges, including the 
blank within the MaLn Administration Building, indicated zero exposure from the 
burst. 
a l l o w  the fission products to decay to a lower level. 

When II-1 arrived on 

The actual cleanup of the area was not started until the 15th in order to 
Once the parts of 235 were 

renoved, the external radiation problem was nil and the cleanup could progress with 
only the alpha contamination as the problem. Gross quantities of U235 in excess of 
20,000 c/m were detected on at least l/3 of the Kiva =ea. 
immediately after the accident and during the cleanup were of no significance with 
the. exception of the air count taken on February 18 that 'read 361 d/m/m while the 

A i r  samples taken 

3 
floor 
up to 
catwal 

areas were being cleaned 
1500 c/m still remain on 
1- 

. Final decontami 
a few inaccessiable 

Classirisatlo 
A. 

B . Special Irlonitoring 
1. A i r  samples were continued 

vicinity of Godiva during and immediate* fell- - 
indicated over tolerance air concentrat 
tolerance of 2.22 x 10 3 d/m/m 3 . However, since the actual tolerance that should 
be utilized is based on a sliding scale in relation to the age of the fission 
products, the air samples were not above tolerance. 
significant alpha activity. 

None of these samples registei 
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LV3 HLHMO3 S L l t N  I lr IL LUDunm i w r i  I 

UNIVERSITY OF CALlFOnNlA 
LOS ALAMOS, NEW MEXICO a7545 

a .  Telephone Ext; 
OFFICE M E M O R A N D U M  

. .  
10 . : 

. .  
FROM : HPAL - Room S-008 - SM - 29 

SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours ) 

SYMBOL : H - 1' 
MAIL STOP: 749  

LOCATION AND 
P O S I T I O N  I N  

. .  

LOCATION AND 
POSITION I N  . .  

. .  
. . .  ._.. .. . COUNTER / COUNTER 

5'(4 0 5- . . .  

7/39 37 -. 1 - FE - Press Bldg.  
3 8 . -  '2 - FE 

' - 1  - Alpha Standard 
2 - Beta Standard t 
3 = 2 FE - 1 4  - SM - 29 
4 - 2 FE - 1 5  - 
5 - 2 FE - 1 7  - 39 - 20 FE - Shop 1 5  

. .  
' 6 - 2 FE - 18 40  - 6 * FE - Bldg - 141  

- 7 - 3 - F E - 1 9  4 1  - 9 - FE 
. .  8 - 3 - FE - 20 4 2  - 1 0  - FE 

9 - 3 F E  - -21  
- .  

10 3 FE - 22 . 4 3  - 9 - FE - TA 43  
1 1 - 4 - F F : -  23  4 4 ' -  10 - FE 

45 - 11 - FE 
46  - 1 2  - FE . 

1 2 - 4 - F E - 2 4 '  
1 3  - 4 - FE - 26 
14 - 4 - FE - 27 . 4 7  - 1 4  - FE 

48 0 . 1 6  - FE 
49 0 . 2 4  - FE 

15.- 5 ' -  FE - 28 
16 - 5 - FE' - 29 
17 -. 5 - FE - 30 
18 - 5 - FE - 3 1  . .  50 - 26 
19  - ' 7 ' -  FE - 32 

. w 
0 

J 8 M - d  FE - TA 46  a w @ d . -  
51 L. 41 - FE . ,  . . .  . 

20 - 7 - Fe - 33 
21 - 7 - Fe - 34 52 - 11 - Fe - TA - 48 
22 - 7 - FE - 35 5 3  - 12  FE . 

24 - 9 - FE, - B 5 5 * - . 1 5  - FE 
.23.- 9 - FE - A 54 - . 1 3  - FE 

-56 - 1 6  - FE 
57 - 38 - FE 

25 - 9 - FE - C 

26 - 2 - FE - TA - 35 58 - 4 0  - , F E  
27 - 3 - FE - 59 - 45  - FE 

60 - . 4 6  - FE 
61 -.Sl - FE 28 = 6 - FE 

29 - 7 - FE , 

30 - 8 - FE , 62 - 54 - FE . 

.63 - 1 -.FE - TA -50. - _ _ - _  .- . - . I - 
- 6 4  - 2 FE 

31 - 8 - FE - Sigma Sm.66 . 
32 - 9 - FE 
33 - 1 0  - F E J d  (d-) 
34 - 1 3  - FE 
35 24 - FE. 
36 - 26 - FE 

A*- 4 6 -  'Tk- s+ ?g 
'65  0 ' 3  - FE . 
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1 EOOGOO 
90 LOO00  
€890000 
06SOOOO 
E L t rOG00 
0 L Loooo 
tr690000 
z€goooo 
910000 

ELSoooo 
Z6ZOGOO 
L L soooo 
€sLoooo 
~LLoooo 
+rOLlGOO 
LGgoooo 
09LE800 
EL00000 
LLgo000 
€E60000 
ogooooo 
LSEZOOO 
6i.r€oooo 
96t lOOOO 
€620000 
gL00000 
EzLoooo 
LLooooo 
Lgooooo 
EEooooo 
ztrooooo 
8 E O O O O O  
8trOOOOO 
~ ~ 0 0 0 0 0  
EEoocoo 

QGOC:Cfi  
E z 50 0 I) G 
zo?c!cco 
tgZ1CC.O 
B L LOCCG 
LzSooilo 
G 9 57 c G 0 
L 15OC;OO 
~ i l O C . O C  
6ECXOCC 
so LOGCC 
G f j 9 O C C O  
SgC!) <: 0 i,! 
SLE@EC5 
; j ( j  L2{?I?C, 

. .  
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LUSALAM(JSS;CltNIItIC IABUHAIUHY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext: ' .  

OFFICE, M E M 0  RAN D U M 
DATE 

10 . : 

. . .  . .  

: HPAL - Room S-008 - SM - 29 

SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours ) 
. '  

SYMBOL : H - 1 . .  

. .  MAIL STOP: 7 4 9 . .  . 

LOCATION AND' / # I -  4 7 7  
POSITION IN 
COUNTER 

LOCATION AND 
POS3CTION IN 
COUNTER 

- 1 - Alpha Standard # 5'i33 
2 - Beta Standard # 1$7@ 
3 = 2 FE - 1 4  - SM - 29 

37 -. 1 - FE - P r e s s  Bldg.  
3 8 .  - '2 - FE 

. .  

4 - 2 FE - 15 - 
5 - 2 FE - 1 7  - 
6 - 2 .FE - 1 8  

, -  7 - 3 - FE - 19 
8 - 3 - FE - 20 42 - 1 0  - FE 
9 - 3 F E  - 21 

10 - 3 FE - 22 . 
11 - 4 - FE - 2.3 

13 - 4 - FE - 26 
14 - 4.- FE - 27 ' 4 7  - 14 - FE 

48 0.16 - FE 
. 49 9 - 2 4  - FE 

15.- 5 - FE - 28 
16 - 5 - FE - 29 
17 -. 5 - FE - 30 

1 9  - 7 - FE - 32 5 1  L. 4 1  - FE 

39 - 20 FE - Shop 1 5  
40 - 6 - FE - Bldg - 141 
41 - 9 - FE 

. .  . .  . 

. .  
. .  

43  - 9 - FE - TA 43 
4 4 ' -  10 - FE 

1 2 - 4 - F E - 2 4 .  45 - 11 - FE - .  

.. . . 46 - 1 2  - FE . 

e 

50 - 26 - FE - TA 46 18 - 5 - FE - 31  _ .  

20 - 7 - Fe - 33 
21 - 7 - F e  - 34 52 - 11 - Fe - TA 48 

. .  22 - 7 - FE - 35 53  1 2  FE . ' 

54 - . 1 3  - FE 23 - 9 - FE - A 
24 - 9 - FE - B 

. 5 6  - 1 6  - FE 25 - 9 - FE. - C 

26 - 2 - FE - TA - 35 58 - 40  - FE 
2 7 - 3 - F E -  ' 59 - 45 - FE 

60 - . 4 6  - FE 
61  --5l - FE 

28 = 6 - FE 
29 - 7 - FE 
30 - 8 - FE 62 - 54 - FE 

55 .-. 1 5  - FE 

57 - 38 - FE ' 

' .63 - 1 -.FE - T A - 5 0  - . _ _ _ _ . . _ _ _ . _ . .  ._ _ . .  
-_ ' 6 4  - 2 FE 

31.- 8 - FE - Sigma Sm.66 
32 - 9 - FE 
33 - 10 - FE . .  . 65 - ' .3  - FE 
34 - 1 3  - FE 
35 - 24 - FE.. 
36 - 26 - FE . -  
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* .  

LUS ALAMOS X l t N  I IFIC LABUHA I U H Y  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Ext: 

OFF1 CE. M EM 0 _ .  RAN D U M 
DATE 

FROM : HPAL - Room S-008 - SM - 29 

SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 1 6 8  hours ) 
. '  

SYMBOL : H - 1 . .  

MAIL STOP: 7 4 9 

LOCATION AND 
POSITION I N  
COUNTER 

1 - Alpha Standard # 5b)/ 
2 - Beta Standard # ,7137 

5 - 2 FE - 1 7  - 
- 7 - 3 - F E - 1 9  

8 - 3 - FE - 20 
9 - 3 F E  - 2 1  

1 0  - 3 FE - 22 . 
11 - 4 - FF: - 2.3 
1 2 - 4 - F E - 2 4 '  
13 - 4 - FE - 26 
1 4  - 4 - FE - 27 
15 - 5 - FE - 28 
16 - 5 - FE - 29 
17  -. 5 - FE - 30 
18 - 5 - FE - 31 
1 9  - 7 - FE - 32 

. 6 - 2 .FE - 18 

20 - 7 - Fe - 33 
2 1  - 7 - Fe - 34 
22 - 7 - .FE - 35 
'23 - 9 - FE - A 
24 - 9 - FE - B 
25 - 9 - FE - C 

. .  

u 

. .  

. .  

26 - 2 - FE - TA - 35 /2'-9b7 
27 - 3 - FE - 
28 = 6 . -  FE 
29 - 7 - FE 
30  - 8 - FE 
31'-  8 - FE - Sigma Sm'66  [d5-& 
32 - 9 - FE 
33 - 1 0  - FE . 
34 - 13 - FE 
36 - 26 - FE 35 - 24 - F E . .  

. -  

. .  
LOCATION AND 
POSITION I N  
COUNTER 

37 -. 1 - FE - P r e s s  Bldg. /qa-g/# 
38. - '2. - FE 
39 - 20  FE - Shop 15  
40 - 6 - FE - Bldg  - 1 4 1  
4 1  - 9 - FE 
4 2  - 10  - FE . .  

4 3  - 9 - FE - TA 4 3  /&-/.Z/n 
4 4 ' -  1 0  - FE 
4 5  - 11 - FE 
46 - 12 - FE . 

' 4 7  - 14 - FE 
48 0 . 1 6  - FE 
4 9  - .24  - FE 

. .  

. .  

. .  

TA 4 6  &lank t 50 - 26 - FE - 
51 4 1  - FE 

52 - 11 - 'Fe  - 
53 - 1 2  - FE 
54 - .13 - FE 
55 . -  15 - FE 

-56  - 16 - FE 
57 - 38 - FE 
58 - 4 0  - FE . 

59 - 4 5  - FE 
6 0  - . 4 6  - FE 
61 - -51  - FE 
62 - 54 - FE . 

. 

G3 - 1 - FE - TA -50. _ _  ._._ . . _ _ _ _  .. .- . . . . - '  

- 6 4  - 2 FE 
65 -'.3 - FE 
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LUY ALAMO3 5 L l t l v  I iric. LMDunt-9 1 un r 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO tl7545 
' 

Teleohone Ext: 

TO . : 

FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP: 

LOCATION 
POSITION 

HPAL - Room S-008 - SM - 29 

STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours 
H - 1  

749 

.AND 
IN 

COUNTER 

. -  1 - A l p h a  Standard # 5-03 
6 7 6  2 - Beta Standard # 

3 = 2 FE - 1 4  - SM - 29 
4 - 2 FE - 15 - 
5 - 2 FE - 17 - 

' 6 - 2 F E - 1 8  
- 7 - 3 - F E - 1 9  

8 - 3 - FE - 20 
9 - 3 F E -  21 

10 3 FE - 22 . 
11 - , 4  - FS - 23 
1 2  - 4 - FE - 24 . 
13 - 4 - FE - 26 
1 4  - 4 - FE - 27 
15 - 5 - FE - 28 

. 1 6  - 5 - FE - 29 
17 -, 5 - FE - 30 
18 - 5 - FE - 31 
19 - 7 - FE - 32 
20 - 7 - Fe - 33 
2 1  - 7 - Fe - 34 
22 - 7 - FE - 35 
23 - 9 - FE - A 
24 - 9 - FE - B 
25 - 9 - FE - C 

26 - 2 - FE - TA - 35 
2 7 - 3 - F E -  
28 = 6 - FE 
29 - 7 - FE 
30 - 8 - FE 
31 - 8 - FE - Sigma Sm 66 
32 - 9 - FE 
33 - 1 0  - FE 
34 - 1 3  - FE 
35 - 24 - FE 
36 - 26 - FE - -  

e 

. 

]&- / c / 7 7  . .  

LOCATION AND . .  

POSITION I N  
COUNTER 

37 -. 1 - FE - Press Bldg. 
38. -  ' 2 . -  FE 

39 - 20 FE - Shop 15  
40 - 6 - FE - Bldg - 1 4 1  
41 .- 9 - FE 
.42 - 1 0  - FE 
4 3  - 9 - FE - TA 4 3  

c 

48 -.16 - FE 
49 - .24  -'FE 

5 1  -. 
' 50 --[F~&W ub; 

52 - 11 - Fe - TA - 48  
53 - 1 2  - FE * 

54 -.13 - FE 
55 00.  15 - FE 

. 5 6  .- 1 6  - FE ' 

57 - 38 - FE 
58 - 4 0  - FE 

60 
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TO 

FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP: 

- LOCATION 
POSITION 

LOS ALAMOS, N t W ' w A k w  on- 
T.elephonaExt: .' 

OFFICE, MEMORANDUM : 
. .  

HPAL - Room S-008 - SM - 29 

STACK COUNTS FOR ALL AREAS 

H - 1  

749 

AND LOCATION AN3 
IN POSITION IN 

(Weekly Run - 168 e - r y  9 T'-fi /.J - 4.3 
.s&,'. 

I' +& -*/7 7 

. .  

COUNTER COUNTER 

1 - Alpha Standard # 
2 - Beta Standard # 

Lyt$ &d 
7/3 9 37 -.l - FE - Press Bldg.' 

39 - 20 FE - Shop.15 
40 - 6 - FE - Bldg - 1 4 1  
4 1  .- 9 - FE 
42 - 10  - FE 

. 4 - 2 F E - 1 5 -  
5 - 2 FE - 17 - 

- ' 6  - 2 .FE - 18 
- 7 - 3 - F E - 1 9  

8 - 3 - FE - 20 
9 - 3 F E  - 21 

1 0  - 3 FE - 22 . 
11 - , 4  - FF: - 23 
1 2  - 4 - FE - 24 
13 - 4 - FE - 26 
1 4  - 4 - FE - 27 
1 5 . -  5 - FE - 28 
1'6 - 5 - FE - 29 

.. .. . 17 -. 5 - FE - 30 
1 8  - 5 - FE - 31 
19 - 7 - FE - 32 
20 - 7 - Fe - 33 
21 - 7 - Fe - 34 
22 - 7 - FE - 35 
23 - 9 - FE - A 
24 - 9 - FE - B 

' 25 - 9 - FE - C 

. .  

26 - 2 - FE - TA - 35 
2 7 - 3 - F E -  
28 = 6 - FE 
29 - 7 . -  FE 
30 - 8 - FE 
31 - 8 7 FE - Sigma Sm.66 , 

.. 32 - 9 - FE 
i: 33 - 10  -.,FE 
,: 34 - 13 - FE 
.r. 35 - 24 - FE. 
j. 36 - 26 - FE . -  

43 - 9 - FE - TA 43 
4 4 ' -  10 - FFI 
4 5  - 11 - FE 

' 4 6  - 1 2  - FE . 
' 4 7  14' * FE 
48 0 . 1 6  - FE 
49 - 24 - FE - .  

_..-- -- 
52 - 11 - Fe - TA - 48 
53 9\12 - FE . . 

54 -.13 - FE 
55 .- 
56 - 
57 - 
58 - 
59 - 
60 - 
6 1  - 
62 - 

15 - FE 
16  - FE 
38 - FE 
40 - FE 
4 5  - FE 

, 4 6  - FE 
- 5 1  - FE 
154 - FE 

I 

I 

i 
i 

65 - ' .3  - FE I 



1 :: 
2 9 
2 1  
22  
23 
24 

.. . 
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LOS ALAMOS SCIENTIFIC LABORATORY ' 

UNIVERSITY OF CR1.IfORWIA 
LOS ALAMOS, NEW MEXiCO U7545 

TO 

Telephone Ext: 
OFFICE MEMORANDUM 

' .  

FROM : HPAL - Room S-008 - SM - 29 

SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours 
- S M C Q W  L. ' 

<sy+OrpRr.*- m .  

SYMBOL :. H - 1 
I 

MAIL STOP: 7 4 9  r-Jfi&I.2 c c u  Li4 L 
I - 4 *  

~ . .  - 
LOCATION AND ' 

POSITION IN 
COUNTER 

5 s  4 
676 

1 - Alpha Standard # 
2 - Beta Standard # 

J 3 = 2 FE - 1 4  - SM 29 
1 4  - 2 FE - 15  - 
S-5 - 2 FE - 17 - ,  

J 6  - 2 FE - 18' 
J7 - 3 - FE - 19 
6 8  - 3 - FE - 20 
7 9  - 3 FE - 21 
1 1 0  - 3 FE - 2 2  " 

711 - 4. - FE - 23 
133 - 4 .-  FE - 26 
115 - 5 -. FE - 28 
V16 - 5 - FE - 29 
{17 - 5 - FE -.30 
C18 - 5 - FE - 31 
719 - 7 - FE - 32 
120 - 7 - Fe - 33 
?21 - 7 - Fe.- 34 

- 

., .. . . 

0 12 . -  4 - FE-- 24 

a14 - 4 - FE - 27 

j22 - ,7 - FE - 35 
' 2 3  - 9 - FE - A ' 

!24  - 9 - FE - B 
125 - 9 - FE - C 

. .  

C J - .  

LOCATION AND ' 

. .  . POSITION IN - '  

COUNTER . .  
3' 37 - 1 - FE - Press Bldg. 
96 38 - 2 - FE 
3739 - 20 FE - Shop 15 
39 41 - 9' - FE 
yo 42 - IO - FE 
- 9 . 4 0  - 6 - FE - Bldg - 141 

*/ 43 - '9 - FE . -  

33- I C ,  - 1C - FE 
#s 45 - 11 - FE - qq.46 - 12 - FE 
q5'47 - .14 - FE 
+ 48 - ,16 - PE 
f7 49  - 24 - FE 
f r 5 0  - 26 - FE 
v9 51 - 41 -'FE 

T A  4 3.  J" 
- TA 46 - - 

'33' 52 - 11 - Fe - TA - 48- 
f/ 53 - 12 - FE 
$7 54 - 13 7 FE 
5 9  55 15 - FE - 16 - FE - 38 - FE 

.26  - 2 - FE - TA - 35 - 40 - FE 
27 - 3 - FE - - 45 - FE 
28 = 6 - FE 

' 2 9  - 7 - FE 
30 - 8 - FE 

60  - 4 6  - FE . .  - 51 - FE - 54 - FE 
'31 - 8 - FE - Sigma.Sm 
32 - 9 - FE 
33 - 10 - FE 

b 3 4 ' -  13 - FE 
' 3 5  - 24 - FE 
'36 - 26 - FE 

I . .  - -  
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;rgfj!!r- I h!! ANALYSIS DATE 



TO 

LOS ALAMOS SCIENTIFIC LABORATORY. 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 07545 
Telephone Ext: 

OFFICE MEMORANDUM 
DATE . .  

SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run'- 168 hours ) 

SYMBOL :- H - 1 . .  

W L  STOP: 749 

LOCATION AND 
POSITION IN 
COUNTER 

1 - Alpha Standard i! 560s 
2 - B e t a  Standard a 7/39 
3 
4 - 2 F E - 1 5 -  
5 - 2 FE - 17 - 
6 - 2 FE - 18 
7 - 3 - FE - 19  
8 - 3 - FE - 20 
9 - 3 F E - 2 1  
10 - 3 FE - 22 
11 - 4 - FE - 23 
12 - 4 - FE.- 24 
13 - 4 - FE - 26 

15 - 5 - FE - 28 
16 - 5 - FE - 29 
17 - 5 - FE - 30 
18 - 5 - FE - 31 
19 - 7 - FE - 32 
20 - 7 - Fe - 33 
21 - 7 - Fe.- 34 
22 - 7 - FE - 35 
23 - 9 - FE - A 
24 - 9 - FE - B 
25 - 9 - FE - C 

2 FE - 14 - SM - 29 $7/9p43h 

- 

- 

i4 - 4 - FE - 27 

26 - 2 - FE - TA - 35 
27 - 3 - FE - 
28 = 6 - FE 
29 - 7 - FE 
30 - 8 - FE 
31 - 8 - FE - Sigma.Sm 66 
32 - 9 - FE 
33 - 10 - FE 
34 - 13 - FE 
35 - 24 - FE 
36 - 26 - FE 

LOCATION AND 
POSITION IN 
COUNTER 

i 

37 - 1 - FE - Press Bldg. 
38 - 2 - FE 

42 - 10 - FE 
43 - 9 - FE -*TA 43  

45 - 11 - FE 
. 46  - 12 - FE 
47 -'.14 - FE 
48 0.16 - FE 
49 - 24 - FE 

4 4  .- - FE. . . .  
. .  

52 - 11 - Fe - TA - . 4 8  IlfqP-Jjllld 
. .  . .. - 53 - 12 - FE 

54 - 13 - FE 
55 - 15 - FE 
56 - 16 - FE 
57 - 33 - FE 
58 - 40 - FE 
5 9 . -  45 - FE 
60 - 46 - FE .. 
61 51 - FE 
62 - 54 - FE 



DATE OF A N A L Y S I S  2/ 1 O /  78 

STACK COUNTS FOR A L L  AREAS WEEKLM 

01 ALPHA STD #5605 
02 BETA k T D  #7139 - 
03 THRU 67 A S  PER ATTACHED SHEET 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

. .  

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

0007878 
0035457 
0000321 
0000355 
0000352 
0000344 
0000478 
0000836 
0000858 
0000754 
000093 1 
000091 6 
0000863 
0000886 
0000335 
0000296 
0000362 
0000372 
0000332 
0000320 
0000353 
0000356 
00006 10 
0001 245 
0000433 
0000577 
0000633 
0000648 
0001451 
0000349 
0001 393 
0000763 
0000334 
0278736 
0000971 
0002383 
0000357 
0000382 
0001 002 
0000559 
0000689 
0000659 
0000774 - - 

38897 
00026 
00002 
00002 
00000 
00001 
oooog 
00008 
00006 
0001 5 
00024 
00066 
00002 

00001 
00001 
00003 
00006 
0000 1 
00002 
00000 
00000 
0000 1 
0001 2 
00002 
00006 

00024 
00005 
00002 
00047 
0001 2 
00000 
02425 
00055 
00016 
00020 
0001 0 
00336 
00004 
0001 7 
00004 
00003 - - - . _  

00003 

00003 

0000 
0000 
0000 
0000 
0000 
0000 
0000 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 . - - - -  

168 HRS 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

02 . 

!, I 

r' \: : 



. .  . .  

53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 

U W U U l  I L 

0000681 
0000792 
0000723 
0000555 
0000356 
0000334 oooogr 0 
0000834 
0000688 
0000833 
0000772 

0002264 
0000949 

00003 7 1 
0000330 

0000406 
0001 036 
0000352 
0000367 

0000609 

000081 3 

00005 72 

VVVU7 

0001 2 
00014 
00025 
00005 
00002 
00002 
00005 
0001 5 
0 0 0 0 ~  
00007 
0002 1 
00000 
00001 
00002 
00007 
00005 
00000 
00001 
00002 
04657 
00000 
00002 

' I  \;IV'UU 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
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I Los Alamos,New Mexico 87545 . . .  memorandum Los Alamos National Laboratory 

. _  
I T O  M.jSS&5--:&2 - L I - ..- ',',MS.G5.92 DATE: October 30, 1987 
I 

I THRU Thomas SBuhl, 9 
HSE-8 Section Leader, I 

i w 
FROM: W i l l i a m  Purtymun, HSE-8 

SUBJECT: 'INSPECTION OF SHAFTS AT 

S h a f t  140 ;  6 f t  d i a .  61 

MAIL STOPITELEPHONE K 4  9 O/  7 - 0 8 10  
MS K490 

I 
I 

SYMBOL: HSE8 -8 7 - 1 2  2 0 I 

AREA G, TA-54 

f t  deep; Sha f t  1 4 1 ,  6 f t  d i a ,  60 f t .  
deep; Sha f t  1 4 2  4 f t  d i a ,  60 f t  deep; and Sha f t  143, 4 f t  d i a ,  
63 f t  deep w e r e  inspected on August 30, 1987. The s h a f t s  are 
completed i n  t h e  Tshirege Member of t h e  Bandelier Tuff. They 
pene t r a t ed  about 50 f t  of U n i t  2b and are completed i n t o  t h e  
top of U n i t  2a. Both u n i t s  a re  moderately welded. No 
anornolies i n  t h e  t u f f  exposed i n  the s h a f t s  were noted. 

A l s o  inspected w a s  Sha f t  196, a double s h a f t  (6 f t  d i a ,  
i n t e r sec t ing  NE 56 f t  deep and SW 53 f t  deep) used for  disposal 
o r  s torage  of wastes from the .Los  A l a m o s  Meson Physics 
F a c i l i t y .  Numerous fractures occured i n  both s h a f t s  along with 
b locks  of t u f f  pu l led  f r o m  t h e  s h a f t  wal ls .  The s h a f t s  are i n  
t h e  Tshirege Member with t h e  contact between U n i t  2b and U n i t  
2a a t  a depth of about 18 f t .  B o t h  u n i t s  are moderately 
welded. 

The s h a f t s  are s u i t a b l e  and meet t h e  guide l ines  f o r  disposal  of 
w a s t e s  a t  A r e a  G. 

WDP:TB:sqm 
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January 9, ,1987 I 

T H R ~ '  Thomas HSE-8 C. Group Gunderson,-/dbL$ Leader, 90 ' i  

I 

. I  

TO: Marvin T i l l e k y ,  HSE-7, MS J592 

MALSTOPITELEPHONE K490/7-0810 . 

I 
FROM: W i l l i a m  D. Purtymun, H S E - I W  SYMBOL HSE8-87-1463 i s  

I 

SUBJECT: INSPECTION OF PIT  358 G, TA-54 

A reconnaissance was made of P i t  35 e a r l y  i n  December. The p i t  
l a i d  out east-west is about 350 f t  long,  80 f t  wide, and about 
4 0  f t  deep. It  is  c u t  i n t o  Unit  2B of  t h e  Tshirege Member of 
Bandel ier  Tuff.  The u n i t  c o n s i s t s  of two ashflows t h a t  a r e  
sepa ra t ed  by a l e n s e  of l a r g e  gray  dev i t r i f i ed  pumice 
fragments. 
i n d i s t i n c t .  

I n  p l a c e  i n  t h e  walls of t h e  p i t  t h i s  zone is 
The zone oc.curs a t  a depth  of 1 0  t o  15 f t  below 

. t h e  edge of the  p i t .  

The  t u f f  i n  both ashflows is a moderately welded t u f f  
c o n s i s t i n g  of qua r t z  and s a n i d i n e  c r y s t a l s  and c r y s t a l  
fragments, a f e w  small  rock fragments of dense r h y o l i t e ,  and 
l a t i t e  i n  a gray  ash matrix.  
d e n s e r  (harder)  than  t h e  lower ashflow. 

The upper ashflow is s l i g h t l y  

The t u f f  i n  t h e  wa l l s  of t h e  p i t  is broken by j o i n t s  which 
formed as the  ashflow cooled. M o s t  of  t h e  j o i n t s  are near 

' - 

v e r t i c a l  and range from closed t o  s l i g h t l y  ;pen, p l a t t e d  w i t h  
caliche to f i l l e d  w i t h  clay. A l l  j o i n t s  te rmina te  in the s o i l  
zone above t h e  t u f f  and a r e  f i l l ed -wi th  c l a y  1 t o  5 f t  below- 
the contac t .  
2 f t  t h i ck .  The j o i n t  openings are n o t  of a s i z e  t o  r equ i r e  
remedial  ac t ion .  

The s o i l  c o n s i s t s  of a clayey loam no t  more than  

. ' 8  . .  

I n  summary, the  inspec t ion  of P i t  35 i n d i c a t e s  the  p i t  i s .  i n  
compliance w i t h  the  gu ide l ine  i s s u e d  f o r  u se  and cgns t ruc t ion  
o f  waste p i t s  a t  TA-54. Photographs of the wa l l s  of t h e p i t  
are i n  t h e  f i les of HSE-8. 

WDP : bnn ' 1  
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memorandum . 

LOSAU8lJVilOS 
Los Alamos National Laboratory 
Los Alamos,New Mexico 87545 

I 

T o  Marvin Tillery, HSE-7, MS J592 OAT= January 9, 1987 
' . .  

I 
I .  Thomas C. Gunderson,#Dbsr$ MAIL STOPITELEPHONE K4 9 O/7 - 0 8 10 . I 

I 

i 

HSE-8 Group Leader, 90 
I 
I 
I 

I FROM: William D. Purtymun, H S E - 8 w  SYMBOL. HSE 8-8 7 -14 6 3 I 

! 
SUBJECT: INSPECTION OF PIT 35, AREA G, TA-54 

I 

A reconnaissance was made of Pit 35 early in December. The pit 
laid out east-west is about 350 ft long, 80 ft wide, and about 
40 ft deep. 
Bandelier Tuff. The unit consists of two ashflows that are 
separated by a lense of large gray devitrified pumice 
fragments. 
indistinct. The zone occurs at a depth of 10 to 15 ft below . 
the edge of the pit. 

If is cut into Unit 2B of the Tshirege Member of 

In place in the walls of the pit this zone is 

I 

I 

The tuff in both ashflows is a moderately welded tuff 
consisting of quartz and sanidine crystals and.crysta1 
fragments, a few small rock fragments of dense rhyolite, and 
latite in a gray ash matrix. 
denser (harder) than the lower ashflow. 

The tuff in the walls of the pit is broken by joints which ' 

formed as the ashflow cooled. Most of the joints are near 
vertical and range from closed to slightly open, platted with 
caliche to filled with clay. 
zone above the tuff and are filled with clay 1 to 5 ft below 
the contact. 
2 ft thick. The joint openings are not of a size to require 
remedial action. 

The upper ashflow is slightly 

All joints terminate in the soil 

The soil consists of a clayey loam'not more than 

' 8  

In summary, 
compliance 
of waste pi 

the inspection of Pit 35 indicates the pit is.in 
with the guideline issued for use and construction 
.ts at TA-54. Photographs of the walls of the.pit 

are in the files, of HSE-8. 

WDP: bnn ' .I 
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! 
I 

i 

i 

! 

I 
I 

I 
I 
I 

I 
I 

I 
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DATE: February  4 ,  1988 , 
! .  

i 
THRU: Thomas B U l ,  HSE-8 .$ MAIL STOPITELEPHONE: K4 9 o/ 7 - 2 4 16 

I 
SYMBOL: HSE8-8 8-8 1 ! 

' I  

FROM Wil l iam D. Purtymun, HSE- 

SUBJECT: I N S P E C T I O N  PIT 36, AREA G, TA-54 
r 

P i t  36 was inspected -on December 2, 1987 t o  determine i f  the 
p i t  complies  with g u i d e l i n e s  issued for t h e  c o n s t r u c t i o n  and 
u s e  of p i t s  f o r  t h e  d i s p o s a l  of s o l i d  r ad ioac t ive  w a s t e s  (H7- 
70-660, December lo, 1 9 8 0 )  

The p i t  i s  dug i n t o  Uni t  2 b  of t he  T s h i r e g e  members of the 
B a n d e l i e r  Tuff.  The u n i t  i n  t h e  p i t  c o n s i s t s  o f  t w o  ashflows. 
T h e  c o n t a c t  between t h e  flows is i n d i c a t e d  by.a zone of dark 
gray devi t r i f ied  pumice fragments .  The t u f f  i n  bo th  flows is a 
g r a y ,  moderately welded t u f f .  The ' lspil l  point" or lowest area 
is t h e  S o u t h e a s t  corner  of t he  p i t .  
t h e  l a s t  l a y e r  of waste should be a t  l e a s t  t h r e e  feet  below 
t h i s  p o i n t .  

T h e  i n s p e c t i o n  of P i t  36 i n d i c a t e s  t h e  p i t  is in  compliance 
w i t h  t h e  gu ide l ines  and is s u i t a b l e  f o r  d i sposa l  of wastes. 
T h e  f i n i s h e d  p i t  has been documented by photographs t h a t  are on 
f i l e  i n  H S E - ~ .  

WDP:bjh 
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Introduction 

Los Algmos National Laboratory (formerly Los Alamos Laboratory and Los Alamos Scientific 
Laboratory) conducted 254 radioactive lanthanum (RaLa) implosion experiments .from 
September 1944 through March 1962 in Technical Area 10 (TA-10) in Bay0 Canyon. The 
purpose of these experiments was to test implosion designs for nuclear weapons. Conventional 
high explosives surrounding common metals (used as surrogates for plutonium) and spheres, as 
small as one-eighth inch in diameter and containing up to several thousand curies of radioactive 
lanthanum, were involved in each experiment detonated. The resulting cloud containing 
radioactive lanthanum and other vaporized materials moved with the prevailing winds and was 
deposited on the ground (fallout), often to distances of several miles. 

The purposes of this report are to document the results of an extensive search of records, 
primarily at Los Alamos, and to provide data suitable for evaluating the impact of these 
experiments, if any, on populations in the vicinity of Los Alamos. 

Description of the Site 

Technical h a  10 in Bay0 Canyon, which covers approximately 100 acres, is located about 3 
miles east of the center of the Los Alamos town site in north-central New Mexico, about 11 miles 
southwest of Espaiiola, and 25 miles northwest of Santa Fe by air. Bayo Canyon, one of many . 

canyons cut into the Pajarito Plateau, is situated in the second canyon north of Los Alamos Mesa. 
The canyon trends generally in an east-west direction and is bound on the south by Kwage Mesa 
and on the north by Otowi Mesa (see Fig. 1, a map of TA-10, and Fig. 2, an aerial photograph of 
Bay0 Canyon looking west). The mean elevation for both mesas is about 7,100 feet. The floor of 
Bay0 Canyon is about 6,700 feet. Access to the site is from New Mexico State Road 502 
(formerly State Road 4) onto a dirt road that leads west into Pueblo Canyon and then into Bayo 
Canyon. 

. 

When Bay0 Canyon was selected for the implosion experiments in May 1944 (Ref. l), it was 
considered a good location, far from any residential areas yet relatively near the rest of the 
Laboratory. In addition to the Los Alamos town site and White Rock, the nearest continuously 
populated area was San Udefonso Pueblo, located about 8 air miles east. 

Historical Perspective 

Until the summer of 1944, designers of both the uranium and plutonium bombs focused on 
developing a gun-like device in which a subcritical mass of fissile material, backed by a 
propellant explosive, was fired down the gun barrel into a second subcritical mass. Together; the 
two subcritical masses became supercritical, producing a nuclear explosion. 

The gun-type assembly was relatively straightforward compared to the implosion technique that 
eventually would have to be used for the plutonium bomb. Initially, both the uranium bomb ' 

1 
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Fig. 1 Layout of former Bay0 Site. 
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(“Little Boy”) and the plutonium bomb (‘Thin Man”) were of the gun-type design. However, the 
plutonium gun-type bomb presented a number of difficulties that, in the end, could not be 
overcome. These difficulties forced the development of the even more complicated implosion 
device (“Fat Man”). 

Until the instant of full assembly, the number of neutrons in the gun-type assembly had to be 
kept to an absolute minimum. “Because the gun assembly is a slow process in comparison with 

’ the speed of a nuclear explosion, extra neutrons threatened to set off the explosion .too egly and 
cause a ‘fizzle’.” (Ref. 2, p. 2) The problem with plutonium was the possibility of spontaneous 
fission, a process that could occur in reactor-made plutonium but not in uranium-235. 
Spontaneous fission is the natural tendency of some heavy atomic nuclei to split (fission) and I 

thus emit neutrons. 

.. . 

- . 

I 

When nuclear physicist Emilio Segr6 and his group measured the spontaneous fission rate in 
microgram amounts of “. . . cyclotron-made plutonium, they found it to be comfortably small.” 
(Ref. 2, p. 3) When the first samples of reactor-made plutonium arrived from the Clinton 
Laboratory reactor in Oak Ridge, Tennessee, in mid-April 1944, Segres group was alarmed 
because they found the “spontaneous fission rate to be five times that of the cyclotron-produced 
samples-a rate far too high for a [plutonium] gun assembly.” (Ref. 2, p. 3) The high 
spontaneous fission rate was caused by the presence of plutonium-240 in the reactor-produced 
plutonium. 

“A crisis ensued. General Groves [military director of the Manhattan Project], wanting to 
preserve the investment that had been made in plutonium production (hundreds of millions of 
dollars), ordered a plutonium bomb assembled by other means. The only possible alternative was 
implosion, an assembly explored thus far at Los Alamos only as a contingency. In such an 
assembly, a subcritical sphere of fissionable material is collapsed inward by the blast from a 
symmetrical array of high explosives. This process had the advantage of being so rapid that . . 
spontaneous fission neutrons would not have time to interfere with the explosion. But those 
,working on implosion in June 1944 thought it would be virtually impossible to achieve a 
practical implosion for use in the present war. As a result, Los Alamos was forced to turn its 
relatively small implosion program into a model ‘big science’ effort involving hundreds of 
workers.” (Ref. 2, p. 3) 

On July 17, 1944, J. Robert Oppenheimer, director of the Laboratory, stopped work on the 
plutonium gun assembly and gave top priority to implosion. ‘ 2 0 s  Alamos was able to complete 
the ‘Fat Man’ as the plutonium implosion bomb came to be called, as well as the uranium gun, in 
time for combat use because Project Y was reorganized radically, and confronted its problems by 
a powerful methodology fostered by the wartime context.” (Ref. 2, p. 4) 

“On 1 November 1943, Serber [Robert Serber, theoretical physicist] conceived of a novel 
procedure for diagnosing implosion based on placing a garnma ray source at the center of a 
spherical implosion assembly. The emitted gamma rays would travel outward radially, through 

4 
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both the collapsing shell and the high explosives. Because increasing compression of the metal . 
caused the gamma rays to be increasingly absorbed, the emerging gamma rays, monitored by 
detectors set around the high explosives, would provide information on density changes in the 
collapsing sphere of metal. The data would indicate the time of collapse, the degree of 
compression, and the symmetry, by comparing the gamma ray intensity in different directions.” 
(Ref. 2, p. 148) 

“Radiolanthanum-140, an isotope having a 40-hour half-life and a strong gamma emission at 
about 2 MeV, was soon found to be a suitable source. . . In principle, large amounts of lanthanum 
could be obtained from the Clinton reactor in Oak Ridge,,because it was made by the beta decay 
of radiobarium-140, a 12.5-day half-life element which formed plentifully. . .‘I (Ref. 2, p. 15) The 
original plan was to use the barium-lanthanum pair as the gamma source. Lyman Parrat, a 
Cornel1 University physicist, warned, “A site for each shot must be selected which is far removed 
. . . so . . . that winds cannot carry the material in dangerous amounts. . , half-life of Ra-Ba-La 
sources places severe requirements on the proper functioning of the equipment and personnel 
(and winds).” (Ref. 3, p. 15) However, when later the decision was made to remove the 
radiobarium and fire only the radiolanthanum, as proposed by Luis Alvarez in May 1944 (Ref. 2, 
p. 152), the potential hazard was dramatically reduced. 

I 

1 
! 

a 

In the fall of 1944, scientists began chemically processing irradiated fuel from the Clinton 
Laboratory reactor at Oak Ridge, Tennessee, to produce the radioactive lanthanum for Los 
Alamos. ‘After being irradiated for about 40 days, aluminum-canned natural uranium fuel slugs 
were pushed from the Clinton reactor and allowed to “cool” for 1 to 5 days. The processing of 
slugs began with nitric acid dissolution followed by a series of extraction and purification steps. . 

September 1944 as a mixture of barium-140 and lanthanum-140. Chemists at Bay0 Canyon . 
prepared the sources by separating the lanthanum-140 from a solution containing the radioactive 
parent barium-140 and other impurities, including strontium-89 and -90 (see Impurities in RaLa 
Sources section below). 

The first significant amounts of radiolanthanum arrived at Los Alamos by truck in mid- . .  

The separated lanthanum-140 and an unavoidable but small amount of barium and strontium 
were encapsulated as specified by the experimenters, often in a metal sphere no larger than a 
matchhead. The small size was possible because a pure 1,000-curie lanthanum-140 source 
weighs only about 1.8 milligrams. The lanthanum-140 source was placed in a shielded container 
and trucked to the firing site, where it was loaded remotely into the explosives test assembly. The 
implosion assembly was surrounded by a number of ionization chamber and later scintillation 
detectors to measure the decrease in gamma-ray transmission during implosion (see Fig. 3). Once 
the source was inserted, the experiment was remotely detonated from one of the control 
buildings, where signals from the detectors also were recorded. 

The explosives test assemblies used material with “mechanical properties similar to plutonium. 
Uranium [although used] had the disadvantage of being a strong gamma-ray absorber. Metals . . . 
such as iron, copper, or cadmium” were used. “Most of the [early] shots employed cadmium.” 

5 
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I 

I 

(Ref. 2, p. 268) The experiments used from 60 to about 7,000 curies of lanthanum-140 (see 
Appendix A-1). A small amount of strontium-90 and other radionuclides also were present in the 
sources as an impurity (see Impurities in-RaLa Sources section below). The amount of high 
explosives ranged from about 40 to 700 pounds, depending on the type of experiment (see 
Appendix A- 1). 

The explosives detonation resulted in the dispersion of all materials inside the high explosives in' 
the form of aerosols and solid debris. Depending on wind conditions and the amount of 
explosives, aerosols were dispersed to varying degrees within Bay0 Canyon, on the adjacent 
mesas, and beyond. After 1949, standard procedures required that detonations not be conducted 
unless winds were blowing toward unpopulated areas to the north or northeast; however, last 
minute wind shifts or unsuspected shear layers occurred occasionally. 

I 

I 
I 

I 
I 

The RaLa experiments were terminated in March 1962. While these experiments were essential 
to the development of the implosion-type nuclear weapon, newer and better techniques have 
since been developed for gathering the information needed to confirm computer models and 
designs. At that time, the site was abandoned and later decontaminated, and buildings were 
removed. (Ref. 4)' 

General Accounting OfFce (GAO) Report: Tracking Radioactive Releases 

A GAO fact sheet prepared for US Senator John Glenn entitled Examples of Post World War I1 
Radiation Releases at US Nuclear Sites, was published on November 23, 1993. (Ref. 5 )  The final 
item in this report concerns releases during atmospheric radiation-tracking tests at Los Alamos, 
New Mexico, in March and April 1950, during which a B-17 aircraft was used to measure , 

radioactivity. The GAO fact sheet states that four atmospheric tracking tests were conducted at 
Los Alamos in March and April 1950. The report states that ". . . the Air Force Cambridge 
Laboratory, Cambridge, Massachusetts, and the Los Alamos Laboratory exploded three 
simulated nuclear devices at Los Alamos resulting in atmospheric fallout. . . " It also states, . 
"Resulting radioactive clouds were tracked downwind by a B-17 aircraft carrying an 
experimental ionization-measuring apparatus." The GAO report continues, "On July 19, 1950 
another radiation detection test was conducted near Los Alamos using an unidentified 400-curie 
radioactive source.'' The GAO fact sheet implies that this test was similar to the other three, but 
in reality it was only a fly-over of a stationary source that remained intact. 

The GAO fact sheet implies a joint operation between Air Force Cambridge Research Laboratory 
and Los Alamos for the express purpose of making and tracking fallout. There was, of course, 
cooperation, but the cited RaLa experiments were simply three shots, numbers 147, 148, and 
149, executed in March and early April 1950, in a long series of 254 sequentially numbered 
implosion test experiments that were conducted between September 1944 and March 1962. The 
measurements made by the Air Force were for their purposes only and were added on to the 
Laboratory's experiments. 

7 
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The following section gives information on the events leading up to and details of the Air Force 
flights over and near Bay0 Canyon. 

i 
I ’  I 

i 
I 

Air Force B-17 Flights 

I The Air Force Cambridge Research Laboratory (AFCRL) had been studying atmospheric 
electrical conductivity (also referred to as air conductivity and ion conductivity) for a number of 
years, using instruments mounted in aircraft. The technique had reportedly (Ref. 5A WT-7 1 
OPERATION GREENHOUSE, Scientific Director’s Report, Annex 4.6 Atmospheric 
Conductivity, 1951) been used in the 1948 nuclear device test series, Operation Sandstone, at 
Enewetak to detect radioactive fallout, but a report of this activity has not been found. In 
anticipation of future upcoming atmospheric nuclear device tests in the Pacific, the AFCRL’ 
wanted to continue testing the technique as a way to track a radioactive cloud and measure the 
radioactive fallout from the cloud on the ground. The B-17 flights near Los Alamos in early 1950 
were conducted as part of these tests. 

I ! 

. 

In October 1949, Los Alamos informed the Pentagon (Ref. 6) that “Certain experiments at Los 
Alamos form dust clouds containing active particulate material. Observation of the formation of 
such clouds, the particulate fall-out and their ultimate disposition might be of some significance ’ 
[to] your proposals for tests at Eniwetok . . . ‘I (the upcoming Greenhouse atmospheric test 
series). Colonel B. J. Holzman and Major Crowson were invited to visit and observe two specific 
RaLa tests. Los Alamos visitor records do not record their visit; however, later that year F. J. 
Davis from Oak Ridge did visit “to discuss dispersion and fallout of airborne material.” (Ref. 7) 
S. Shlaer (Radiologic Safety Group, H-1) sent Davis information about upcoming Bay0 shots, 
source strengths, wind conditions, and a map “indicating locations of interest in connection\with 
fallout measurements.” (Ref. 8) This was apparently done in preparation for the B-17 flyovers at 
Los Alamos. 

The Oak Ridge connection to these AFCRL activities has not been positively established, but a 
letter from T. N. White (leader of H-1) to Davis after the first two flights said, “Your B-17 made 
two flights in this neighborhood and obtained some interesting results, the details of which we 
expect to see tomorrow.,’ (Ref. 9) We do know that Davis used aircraft-mounted air-conductivity 
apparatus and other instruments to detect airborne radioactivity at Oak Ridge and Hanford in 
1949. (Ref. 9A) (OWL-6728 OWL- 341 Deleted), An Aerial Survey of Radioactivity 
associated with Atomic Energy Plants, F. J. Davis et al, April 13, 1949) 

The Laboratory arranged for these flights to take place, with the approval of the Atomic Energy 
Commission’s (AEC‘s) Santa Fe Operations Office (SFOO) and with the caveat that a public 
announcement be made “so there will not be a furor when an ‘enemy plane’ comes flying over.” 
(Ref. 10) The the local paper Los Alumos News published this information. (Ref. 11) Specific . 
details of coordination were made through the Laboratory’s Radiologic Safety Group (H-1) and 
the Air Force weather contingent at Los Alamos (particulprly a Major Eddy) for the AFCRL to 
fly before and after RaLa tests. (Ref. 12) No special shot$ were fired to accommodate the Air 

. 
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Force flights nor was the wind condition favorable for one of the shots the Air Force was 
prepared to track. 

‘ 

Limited discussions of the flyovers were found in Los Alamos records, particularly H- and J-  
Division monthly reports. S. Shlaer (H-1) reports that his biophysics section “. . . cooperated 
with Mr. Coroniti of AFCRL on Operation Hypo-sail [apparently a local code name for the 
AFCRL operation]. This operation attempted to measure the path of the cloud. . . and fall-out 
pattern . . . [using] ion conductivity measurements obtained with instruments in a B-17.” (Ref. 
13) The report describes the administrative and technical assista’nce provided to the Air Force 
and closes with “A total of five B-17 flights were made, paths and fallout for two were detected. 
Preliminary calculations indicated that ihe results were good, but a final report will be submitted 
at a later date.” (Ref. 13) The “preliminary calculations” have not been found; the “final report” 
is undoubtedly the AFCRL report. (Ref. 14) Later, a Los Alamos Air Force assignee reported the 
experiments to Kirtland Air Force Base. (Ref. 15) 

I 
, 
I 

. 

I 
’ 

‘ 
. 

In July 1950, the AFCRL returned to fly over a static 400-curie lanthanum-140 source provided 
by Los Alamos. Los Alamos personnel transported the source in a heavily shielded container to 
an isolated spot 22 air miles north of Los Alamos near Abiquiu (the local code name was 
Operation Ghost) and “set up . . . to clarify in our minds the value of the air conductivity 
method.” (Ref. 16) According to the AFCRL report (Ref. 17), the operation was done at the 
request of T. N. White, leader of the Laboratory’s Health Physics Group, to help him understand 
the mechanism involved in the measurements, particularly whether the ions generated at ground 
level were transported to various altitudes by turbulence (apparently the mechanism favored by 
the AFCRL) or whether ions were generated at a given altitude by gamma-ray interactions at that 
altitude (our current opinion is that the latter mechanism is more nearly correct). The AFCRL 
agreed ‘I. . . To install in the B-17 an ionization chamber [provided by Los Alamos] so that its 
results could be correlated with the conductivity values.” (Ref. 17, p.1) 

The H-Division monthly report for June-July 1950, (Ref. 16, p. xx) confirmed this: “In addition 
to the air conductivity apparatus carried on the B-17, we put on board equipment designed to 
measure gamma rays by means of a sealed ionization chamber.” The equipment was reported not 
to have operated exactly as desired, but it was “possible to say that for the evaluation of [a] 
gamma ray source the sealed ion chamber is superior by virtue of the lower background reading.” 
This is the opposite conclusion drawn by the AFCRL. Unfortunately, a report of data collected 
by the Los Alamos ion chamber has not been found in either Los Alamos or AFCRL records. An 
attempt to derive what the instrument should have shown was calculated knowing the strength of 
the source and using barium-lanthanum- 140 air-absorption measurements made by O m .  (Ref. 
16A ORNL CF 48-7-380 “Single Source Lantahanum Test-AHRUU Program”, July 23, 
1948) These results were compared with the air-conductivity instrument readings (converted to 
roentgen per second) in the AFCRL report. The AFClU values were higher than our calculated 
values by about a factor of 20. For a number of reasons, including operation below saturation 
voltage (see below), we would expect the converted air-conductivity measurements to be lower 
than the calculated values. No satisfactory explanation of this discrepancy has been found. 

9 
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The conductivity apparatus used by the AFCRL was "based on an instrument first used by 
Gerdien" and reported in 1905. (Ref. 18) It consisted of two concentric cylinders through which 
air flowed. A potential difference was applied between the cylinders. The charge collected on the 
central cylinder was measured with a sensitive [vibrating reed] electrometer. "The value of the 
potential applied between the cylinders is arbitrary with the restriction that it must be less than 
the initial saturation voltage for a given air flow." (Ref. 18) The fact that the air-conductivity 
instrument operated at less than saturation voltage confounds conversion of the data to accepted 
units of radiation measurement, e.g., the roentgen, which by definition requires electronic 
equilibrium. In fact, the author goes on to say, "At saturation all ions in a given volume of air aie 
being collected and the instrument operates as an ion counter." Therefore, the chosen method of 
operating this device, at least in terms of its propensity to "measure" radioactivity as an ion 
chamber, can be described as operating "off the plateau." Ion chambers so operated would be 
expected to read "low" and are very sensitive to voltage variations. 

' 
I 
. 
I 

. 

' 

Air conductivity was described by the AFCRL as varying at the Earth's surface from 0.4 x lo4 to 
5 x low4 electrostatic units (ESU) per second (Ref 18). Conductivity reportedly increases with 
distance from cities or other sources of air pollution and shows a maximum in summer and a 
minimum in winter. Diurnal variations exist as well, and the amplitudes of both annual and 
diurnal variation differ widely at different locations. Plane and balloon measurements show an 
increase of conductivity with altitude, doubling with each 10,000 feet. The AFCRL report states, . 
"The increase in conductivity is associated with the increase in the rate of ion formation due to ' 

the variation in cosmic ray intensity with height." (Ref. 18) 

With all these uncertainties, it is very difficult to know how to properly relate any of the AFCFU 
measurements with ionizing radiation. It is clear that the apparatus responds to ionizing radiation 
and there is some evidence of a direct proportionality. Measurements made during flights over 
the fixed source at varying altitudes showed an approximate inverse square relationship at three 
altitudes. Measurements recorded on flights over the firing pad at Bay0 Canyon shortly after two 
different shots correlated with the dose rate remaining on the pad, in the sense that the pad 

. having the higher measured surface activity gave the higher conductivity response in about the 
correct ratio. 

The cloud-tracking measurements are all expressed as unitless ratios of air conductivity to some 
background air conductivity. The AFCIU choice of background level is not always clear, but 
presumably a value appropriate to the altitude just before or after an increase was noted was 
used. During the background-measuring flights, air conductivity at a fixed altitude over a large 
area of nothern New Mexico varied by about a factor of 2. If the excess air conductivity over 
background conductivity is all attributed to ionizing radiation and the radiation background is 
assumed to be less than that measured at ground level (0.03 mR/h), then all the measurements 
made during the cloud tracking, except those made over fixed sources (like Point Able after a test 
and the source at Abiquiu), would be in the range of about 0.03 to less than 0.2 mR/h. 

. - 
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The following discussion attempts to describe in some detail the various flights in the AFCRL 
reports in the light of known radioactivity in Bay0 Canyon during the period of the AFCRL 
visits. This information was not totally available to the Air Force when its reports were prepared 
and some difficulty was encountered in matching the AFCRL data to the appropriate Bay0 
Canyon shot. 

Our analysis of the AFCRL reports shows that the M C R L  made a total of six flights (plus one 
later near Abiquiqu), with each including several passes over or near Bay0 Canyon and 
extending to some distance beyond. Only two of these flights recorded information immediately 
following a shot. Table 1 summarizes information in the referenced AFRCL reports and adds 
some details for clarity. 

The major flights following Bay0 Canyon RaLa shots are discussed below, using a combination 
of information from the AFCRL reports and shot information found in Los Alamos records. 

Shot 147, containing 1,665 curies of lanthanum-140, was fired at 1323 on March 24, 1950. The 
cloud went in an easterly direction and was tracked by flight 2. The cloud was visible from the 
plane for 5 to 15 minutes. The plane made 17 passes around or through the suspected cloud 
location at altitudes from 9,000 to 13,500 feet MSL (mean sea level) for 1 hour and 34 minutes 
following the shot. Intially, the cloud was circled, then a pass was made directly over Point Able 
at 7 minutes elapsed time. The pilot then attempted to track the cloud using an air-conductivity 
readout in the cockpit to penetrate the moving cloud center. The torturous path required by the 
aircraft moving at 180 mph to track an invisible cloud moving at perhaps 20 to 30 mph is 
illustrated in Fig. 4, which was prepared by an experienced pilot using available data from the 
AFCRL report. Noted in Fig. 4 are the pass number, time in minutes after the shot, altitude in 
feet x 10-2, and the maximum air-conductivity ratio measured in .the cloud. 

The cloud was pentrated every few minutes for the first 33 minutes. The cloud width at this time, 
as determined by the extent of the measurements, had grown to about 5 miles across and the 
aircraft had climbed to 12,000 feet. Contact with the cloud was maintained every few minutes 
for the next 30 minutes with the ratio remaining nearly constant until the 62-minute reading, 
which dropped sharply from around 1.8 to 1.07. No further contacts were reported until another 
30 minutes had elapsed, when a ratio of 1.03 was recorded at an elapsed time of 93-94 minutes 
over Watrous NM, about 40 miles from the previous contact and 70'miles east of the firing point. 
The cloud still appeared to be about 6 miles across. The cloud-transport calculation (see Dose 
Assessment below) done by Los Alamos showed that material from shot 147 could not have 
reached this distance in the time period stated. 

Shot 148, which contained 1,743 curies, was fired at 1416 hours on March 29, 1950. The cloud 
rose to an elevation of 3,200 feet above the mesas, moved to the west-northwest, and then split 
with a portion going south and the balance moving to the north and east. The portion that went 
south was detected on the ground in the Los Alamos town site and in TA-1. No aircraft readings 
were reported for this shot. 
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Time 
1128-1246 

Table 1. Summary of Information in AFCRL Reports 

Reference 
Figures from 
Cam bridge 
Reports 
4A, 4B 

Flight 
Number 
Shot 
Number* Date PurDose 
~~ 

1 3/23/50 

2 3/24/50 
147 

measurements 

~ ~ _ _ _ _ _ _  

To conduct background 
measurements and practice 
To track eastward-moving 
cloud for 94 minutes 

6 
149 

3 3/25/50 To detect and locate possible 
fallout one day after shot ' 

1018-1 146 

1159-1450 

26,27,28,29, 
30,3 1,33,34, 
Table IV 
Table I 

1323-15 16 

~ 

unknown 

Table 11 
Figures 5-A, B, 
C, 11, 12,13, 14, 
15, 16, 17,29, 
30.31 .. . 

Graphs 18-19, 
Figs. 6,7,8,9- 

1330-1450 

Midday 

10 
18, 19,22,24 
Graph 25, Table 
m 
2,3,4,5,6,7 

4/06/50 

*Flight number assigned and Bay0 shot number added for clarity. 
. 

To track cloud that went NNW 
and NNE 

Flight 4 made background measurements on March 31,1950, two days after shot 148 but not in 
the probable area of fallout from that shot. Part of the cloud went over Los Almos and thus into 
the restricted air space. Flight 4 covered only an area east of the Rio Grande. The measurements 
along the Rio Grande basin on this day gave the same background readings as those found earlier 
on March 23, March 25, and later on April 4, 1950. On flight 4, the mountainous region east of 
Santa Fe again had readings of 1.28 to 1.54 ESU/s. The Air Force interpreted these readings as 
indicating the possible presence of (natural) radioactive material on or below the ground. ' 

. 

7 

Shot 149 containing 1,306 curies was fired on April 6, 1950, at 1330 hours. The cloud rose above 
the canyon and dispersed in 1.5 minutes in strong turbulent winds, according to ground 
observations. The AFCRL report said the cloud immediately dispersed in all directions. The 
initial direction was to the north-northwest and then north-northeast. During flight 6 the airplane 

7/19/50 . Seven passes over stationary 
lanthanum-140 source 22 air 
miles north of Los Alamos 
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had a problem in locating the invisible "cloud." Passes were made over Point Able where the 
readings were twice as large as those obtained on shot 147. The radiation readings taken by the 
Laboratory at the firing pad after 149 was also twice as large as on 147. 

The shot 149 cloud apparently started north and split into two sections. One drifted north and 
northeast toward Chamita and the other drifted north-northwest from Los Alamos. Later, the 
eastern cloud developed a small third peak resulting in more dispersion. The reading recorded 20 
minutes after the shot was 5.7 x background. A section of the cloud was detected over Truchas 1. 
hour after the shot, with a reading of 1.35 x background. The other portion of the cloud was 
detected 2 hours postshot, 10 miles north-northwest of Los Alamos. Tracking was tenninated 
after 2 hours, even though AFCRL investigators thought they could have tracked it longer. 

I 

I . 
I 

. Flight 7 was made on July 19,1950, over the fixed source positioned on the ground near 
Abiquiu, New Mexico (36' 15' 30" N, 106' 20' W), for reasons discussed earlier. The plane made 
seven passes directly over the source at heights between 950 and 4,000 feet above the terrain. 
The radioactive source was described by the Air Force as a point source residing in the center of 
the lead container having a cavity radius of 1 inch and a depth of 6 inches. The results of these 
measurement are discussed above. The AFCRL report (Ref. 17) mentioned that "Before an 
accurate evaluation of this instrument . . .can be determined, many more controlled tests are 
necessary." 

No record was found indicating that additional controlled tests were conducted; however, in 
September 1950, P. H. Wykoff, Director of the 4.0 Program (for Operation Greenhouse), 
AFCRL, wrote T. White that he had been informed that ". . . simulated cloud tests will be held at 
Los Alamos during the early part of October [1950]. The exact date is not known." (Ref. 19) 
Wycoff proposed to use the B-17 to fly a scintillation detector against these tests and mentioned 
that Coroniti also wished to return at the same time for further tests with a fixed source using two 
scintillation detectors, a single Geiger counter, h d  large and small ion-conductivity gear to 
address a list of objectives. As far as we have been able to determine in our search of records at 
Los Alamos and the AFCRL, these tests were never done. 

Off-Site Radiation Measurements 

Attempts to measure radioactivity off site from Bay0 Canyon varied widely over the nearly 18 
years of testing. For some of the earliest shots (5 through 18), air samples were taken in the 
northeastem-most part of the Los Alamos residential area, nearest Bay0 Canyon (Ref. 20). The 
air samples all showed insignificant or no radioactivity. For most of the first 126 shots, records 
of the wind direction at the time of the shot probably were not maintained-none were found in 
our search. However, the experimenters had requested wind direction and velocity on shot days 
from the local weather station.'A July 19, 1945, memo states, "The Los Alamos Weather Station 
has been requested to submit data on wind direction and velocity on days when shots are 
fired. . .'I (Ref. 21) No records have been found indicating that this was done. 

. 

. 
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In 1949, personnel from Kirtland Air Force Base in Albuquerque began providing weather 
prediction and observational services for the Bay0 Canyon experiments. The first Report of 
Distribution (code for RaLa shot at Bay0 Canyon), dated November 9, 1949 (shot 139) (Ref. 22). 
reported weather forecasts and verification, triangulation data on the cloud height ,and direction 
of movement, and a brief narrative. Clouds usually dissipated in a few minutes, so only the 
earliest part of the cloud track was recorded. This type of report, often with the initial cloud 
movement plotted on a rough map, was prepared regularly through July 1950 (shot 154), when a 
20-month cessation of activities began at Bay0 Canyon. (Ref. 23) A similar-type report, without 
the triangulation detail but usually including a map, was prepared later in the mid-1950s. The 
first of these that we found was dated October 5 ,  1956 (shot 212); the last report found was dated 
June 3, 1958 (shot 232). (Ref. 24) These reports are the source of most of the cloud behavior 
information given in Appendix A-1. 

For the first 125 shots or so, dose-rate measurements of ionizing radiation outside the confines of 
Bay0 Canyon appear to have been made (on the evidence of the data retained) only when the 
cloud was expected to move towards the Los Alamos town site or to cross the main Los Alamos 
access road (State Road 4) or during several special attempts to gather specific fallout data to the 
north (see Appendix A-2). When Bay0 Canyon operations resumed after the 20-month hiatus in 
the spring of 1952, postshot measurements of radioactive fallout at distances some miles beyond 
Bay0 Canyon were begun on a regular basis (although a number of gaps in the record exist). 
These radiation surveys were made on existing passable roads in a perimeter surrounding Bay0 
Canyon and at other locations reachable by automobile when required (see Fig. 6). These ' 

measurements often were made by H-5 (Industrial Hygiene) personnel, who were responsible for 
similar measurements on atmospheric tests at the Nevada Test Site, and were perhaps done with 
the dual purpose of training and collecting data. Their results were reported to the Health Physics 
Group (H-1). 

H-1 did not begin routine dose-rate monitoring after each RaLa shot (or at least no records were 
found) until the spring of 1954. These perimeter radiation surveys were made in the sahe manner 
as mentioned in the previous paragraph. The Bay0 Canyon perimeter survey was made in either a 
clockwise (beginning to the north into Rendija and Guaje canyons) or counterclockwise (starting 
down State Road 4, the main Los Alamos access road), depending on the observed wind 
direction at shot time. Additional monitoring was done on more distant roads (e.g., Puye Road, 
State Road 5, now designated as State Road 30) as dictated by the radiation levels found nearer 
the firing point. These measurements continued regularly to the end of the Bay0 Canyon 
operations in 1962. Records of surveys are the source of most of the radiation dose information 
in Appendix A and are missing for only a few shots in the later 100 or so shots. 

The radiation data usually were collected by a two-person team in a pickup truck equipped with 
hand-held, battery-operated dose-rate-measuring equipment and a two-way radio. Locations of 
measurements were identified by recording the vehicle odometer reading along with a radiation 
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reading in milliroentgens per hour. (&) and tlie time. Readings were made from the passenger 
side window about 3 feet above the ground. ’ .  

. .  
The beta window on the Geiger-Mueller (GM) detector was routinely in the open position, 
making it sensitive to both beta and gamma radiation, although the instrument was calibrated to 
gamma rays with the shield closed. Readings, therefore, are always somewhat high in terms of 
mR/h: Contemporary measurements made in both the open-shield and closed-shield positions 
show the error to be small, perhaps 15% (Ref. 24). Further, the data recorded in Appendix A are 
taken from the original survey sheets, and the background radiation, usually between 0.02 and 
0.05 mR/h, although known and recorded in Appendix A-2, has not been subtracted, for ease in 
record review. This subtraction is important only in the lower readings, where background may 
be as much as 50% of the total. Several Bay0 Canyon shots (for example, shots 180 and 181) 
were executed during periods of high fallout from atmospheric nuclear weapons tests at the 
Nevada Test Site; data have been corrected for this phenomenon. 

I 
, 

i 

A few measurements of airborne activity, concentration, particle size, and radiation deposition at 
locations close to the Bay0 Canyon firing point (often referred to as Point Able) were attempted 
beginning in the summer of 1949. Additional measurements of this type were recorded from time 
to time at further distances and are noted in Appendix A-2. 

Impurities in RaLa Sources 

From the earliest experiments, impurities in the RaLa sources were a concern to all parties 
involved-the physicists wanted a single, high-energy gamma ray in a “mass-less” form; the 
chemists needed purity, or at least knowledge of the impurities to ensure reproducible chemical 
reactions. Health physicists were concerned about dose considerations: early in the experiments, 
they were concerned about the dose to the experimenters; later, they were Concerned about off- 
site doses from potential long-lived impurities such as strontium-90. The strontium-90 impurity 
is addressed in this section. Although strontium-90 determinations on the product were not done 
until much later in the program, total strontium in milligrams per curies of barium-140 shipped 
was determined at Oak Ridge for many of the early shipments. Enough other information exists, 
particularly the amount of barium “carried over” in the separations done at Los Alamos, to make 
reasonable upper-limit estimates of the amount of strontium-90 (and other shorter lived 
impurities) in each shot for later use in dose reconstructions. 

. 

. 

Clinton Laboratory in Tennessee asked Los Alamos in March 1944 how much beta activity other 
than that in barium-lanthanum could be tolerated in the source. (Ref. 25) In April 1944, J. Robert 
Oppenheimer, director of Los Alamos, wired “. . . confirm our request for Radio Barium Radio 
Lanthanum . . . no high requirements on freedom from other beta and gamma activity.” (Ref. 26). 
However, an early chemical flow sheet from Clinton Laboratory describes the final process step 
for treating the nitrate with 12N hydrochloric acid. (Ref. 27) Although this added a step to the 
chemical separation process, the chloride step reduced the strontium contaminate considerably, 
enough in fact that Oak Ridge could recover strontium from the process. 
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The reduction (cleanup of strontium) from the strontium theoretically available from the known 
fuel irradiation time of approximately 40 days was at least 85%. With only two exceptions, all 
material received from Clinton Laboratory (and later Idaho National Engineering Laboratory) 
was so treated. Friedlander reported that “a fin‘al purification stage installed in new plant. . . 
known to reduce Fe, Cr, Ni, Pb, and Sr in final product considerably. Such a step has been used 
‘in old plant.” (Ref. 28) 

Appreciable (not specified) amounts of barium-140 were carried over in the initial lanthanum- 
140 separation (Ref. 29), and any strontium present would have carried over as well. Early 
measurements of this carry-over were not found. Soil samples after shots 24 to 27 (June 1945) 
were taken to determine the amount of barium carried into the sources-the physicists had 
established requirements on the purity. These are the earliest measurements found of this 
important value and ranged widely from 0.03 to 0.4% (Ref. 30); the worst case, 0.4%, was used 

. in our estimations of impurities for all the previous shots. The amount of strontium present was 
calculated assuming that the strontium and barium remained together. 

I 

I 
I 

.I . ,  

I 

It also should be noted that the Clinton Laboratory shipments 10 and 13, from which sources for 
shots 28 to 32 and 41 to 44 were prepared, did not get the chloride treatment (Ref. 3 1) and should 
represent the worst case as far as strontium-90 is concerned. In preparing the source for shot 33, 
considerable barium,’0.9%, carried over (Ref. 32), but it was prepared from shipment 11, which 
had the chloride step. 

By June 1947, the Clinton shipping papers from which the “mg of Sr per curie of Ba” data arise, 
state ‘#no analysis, clean as any shipped before” (Ref. 33), and the chloride cleanup at Oak Ridge 
(and later Idaho) is assumed not to have changed:In 1949, the order of the purification step was 
changed to reduce organic impurities, but this is assumed not to have changed the cleanup. 
Several barium carry-over measurements were reported in CMR-10 monthly reports in the late 
1940s and “in general meet the 0.1% spec set by GMX-5 [the Bay0 Canyon experimenters].” 
(Ref. 34) In general, the values found are much smaller. Measured or conservative barium-140 
carry-over vilues are used in the calculation of impurities. 

In October 1949, an independent measurement of impurities was made at Oak Ridge. (Ref. 35) A 
source made in July 1948, using material similar to that received as shipment 34, was allowed to 
decay completely (the 12-day barium-140, at least). Strontium-89 and strontium-90 were 
essentially all that remained after almost a year. Strontium-90 constituted 0.01% of the original 
activity, which agrees well with determinations made at Los Alamos on similar material. 

. 

Barium carry-over measurements continued to be made periodically. For example, after shot 173, 
debris collected at the firing site showed the barium carry-over to be less than 0.07% (Ref. 36). In 
mid-1956, two old sources that had decayed were analyzed after decay, showing strontium-90 
values such as 0.001% of the lanthanum-140, or essentially “clean” (Ref. 37); but it was 
recognized that even more could be removed. The final step at removing the strontium-90 was 
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taken soon after these results were known. Schulte (CMB-DO-GS) began cleaning up the barium 
shipments as they were received from Idaho by using hydrochloric acid, which, as seen earlier, 
does a very effective job of separating strontium from barium. Cleanup approaching 0.0000001% 
was achieved and can be considered “complete” removal of the strontium-90. 

. 

Knowing the initial strontium cleanup and the barium carry-over in the barium-140 separation 
process (called “milking”) is not quite the whole story. Since strontium-90 has a very long half- 
life relative to lanthanum-140, the time since removal of the fuel elements from the reactor core 
must be known for each lanthanum-140 source milked. Milking times are always within a day of 
shot time, a well-known feature. Barium carry-over was measured periodically (see paragraph. 
above), but the time between the cessation of fuel irradiation and the first milking is less well 
known. It must include cooling time, dissolving time (at Oak Ridge or Idaho), and transport time. 
Since these were seldom known exactly, some conventions were adopted for the calculations. A 
synopsis of the data used for the strontium-90 estimates and other impurities is included in the 
memo report from the Policy and Program Analysis Group (ESH-12). (Ref. 38) 

During the entire 18 years of the RaLa/Bayo Canyon‘ series of 254 experiments, about 226 
millicuries of strontium-90 was released, over 80% in the seven shots in 1945 made from the 
barium-lanthanum that had received no chloride during initial separation. No shot contained 
over 30 millicuries, and the last 60 or so had 0.001 millicuries or less. These values and those of 
other short-lived impurities (strontium-89 and barium- 140) also were calculated and considered 
in the dose asses$ment. I 

. 

Off-Site Safety Considerations 

During the early years of the RaLa operations, the overriding concern was the potential radiation 
exposure to the chemists and experimenters in Bay0 Canyon. After all, the quantities of 
radioactive material to be handled in these tests far exceeded amounts handled previously 
anywhere in the world. Nevertheless, beginning with the planning of the very first RaLa shot, 
concern for people outside the immediate experimental areas was considered. The following 
chronological excerpts from documents found during the document search describe this concern 
and some of the steps taken to address that concern. Minimal editorial comments are included 
only to aid the reader. Several of the more importantdocuments are included in their entirety in 
Appendix B. Other documents that can be released have been made available already or will be 
made available in future public releases of the Human Studies Project Team. 

. 

I .  

In a June 26,1944, memo (Ref. 39), L. H. Hemplemann (we believe as an effort of the Safety 
Committee) reported to David Dow that he, David Lipkin, and Commander Birch reviewed the 
plans for the first RaLa shot at Bay0 Canyon. They found that “the experiment seems to present 
little, if any, danger from fragmentation and radioactive materials to people at Los Alamos. In the 
opinion of the explosive experts, it is extremely improbable; if not impossible for any fragment 
from 200 lb charge to travel the two-mile distance from the site of the experiment to the main 
camp. Calculations also show that assuming the worst possible conditions, even with a direct 

. 
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wind blowing toward Los Alamos, the amount of radiation delivered to any one point in Los 
Alamos would not be excessive." 

Hemplemann goes on to say that the Safety Committee wants certain meteorological studies and 
"some system of monitoring the main camp for radioactive materials be set up during the 
experiment. . . In our opinion, the only danger to people other than the personnel concerned with 
the experiment might come from (1) fragments landing on the main road which comes within a 
mile and (2) radioactive materials washed into the drinking water of people in the construction 
camp at the junction of Los Alamos and Frijoles Roads. Arrangements will be made to close the 
main road during an explosion, and the water at the camp will be checked after the experiment." 

, Hemplemann reported to the Safety Committee five days after the first RaLa shot (Ref. 40) that 
'I. . . there was not as much danger as anticipated in this experiment. . . The air around was . 

sampled but no trace of activity [was detected]." 

I 

I 

8 I 

I 

The January 31,1945, Safety Committee meeting (Ref. 41) had as its main topic the closing of 
the main road leading from Bay0 Canyon. Commander Bradbury stated that the quantities of 
high explosives were increasing. Committee members were worried that debris might fall on the 
road (the Main Hill Road) and that the 530-6:30 pm time period was not a good time to fire 
since traffic leaving Los Alamos was still at its peak (four of the first five shots were fired in 
approximately this time frame; see Appendix A-1). One committee member suggested a 24-hour 
notice before closing the road; another member suggested that the time period from 5:30 pm to' 
traffic's end be avoided as a firing time. This was suggested to Rossi, who was called in to 
discuss the problem: "he stated it was impossible to do the experiment at any given hour" but 
"he would try to have the experiment completed before 530.'' It was suggested that if it was 
impossible to complete the test before 5:30 pm they could postpone it until evening, but Rossi 
"objected to this because it would be too dangerous and complicated to work on the experiment 
at night." Rossi went on to explain that they had tried firing after dark once and did not want to 
do so again unless absolutely necessary. Rossi thought they could almost tell the day before the 
appointed time of the shot if they could fire it (Le., the winds would be proper, trusting in the 
well known "persistence" behavior of the weather) and would inform the committee if this was 
the case. No records were found to show that this happened. 

The Safety Committee recommended in February 1945 (Ref. 42) 'I. . . main road to be closed to 
all traffic during time of each large shot in order to insure a cleared area of 2500 yards from 
Bay0 Canyon Site. This will involve closing the main road from the point where the Bay0 
Canyon road branches off the main road to a point opposite the incinerator west of Gate #1 [the 
Main Gate]. It will also necessitate the evacuation of personnel from the East Gate Laboratory. In 
order to insure the least inconvenience to everyone, the following procedure will be adopted." An 
eight-item procedure followed. A copy of this memo is included in Appendix B. 

The March 7,1945, Safety Committee (Ref. 43) discussed the general question of access to 
outlying areas on Sundays (Saturdays were work days) and after 530  pm. The committee felt 
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that Los Alamos residents thought that access to all. areas was permitted during these hours. An 
example given involved a Bay0 shot conducted on a Sunday with people within the danger 
(missiles) area. Arrangements (safety) for an especially large high-explosives Bay0 shot were 
mentioned without details. Safety Committee meeting minutes later in March (Ref. 44) stated, "A 
memorandum for general distribution was written by Mr. Dow on the subject of restricted areas . 

i 
and a copy was presented to each member of the Safety Committee. . . Mr. Dow remarked that 
all canyons, trails, etc. would be properly marked; it was also suggested that a map should be , 

drawn up . . . to show which of these areas are restricted." Neither the memorandum or the map , 
have been found. In May of the same ye&, a Safety Committee member suggested that I' . . . - I 
announcement be made over the PA System Saturday mornings and perhaps Saturday afternoons 
warning the people to look at the bulletin boards before hiking trips." Since this "would not 
contact the wives and children who do most of the hiking," another member suggested "an 
announcement be made over the radio during the noon program. . . I' (Ref. 45) 

1 

Ralph G. Steinhardt, Jr., wrote Joseph Hoffman a Summary Report on Health Conditions dated 
June 19, 1945. (Ref. 46) The bulk of the report concerned the Bay0 Canyon workers. In the final 
section, Contamination of Inhabited Areas, he reported, "Air counts taken in Los Alamos have 
never given results other than negative'.'' He adds parenthetically, "(The Los Alamos Weather 
Station has been requested to submit data on wind direction and velocity on day when shots have 
been fired. As yet this info has not been received.)" 

Further discussion continued in late January 1946, by the Tech Area Safety Committee (Ref. 47): 
"regarding fragments from half scale shots fued at Bayou [sic] Canyon . . . It was the opinion of 
the Committee that there would be a chance of fragments reaching the main road from these 
shots, but it was suggested a radio controlled patrol close this road and that the patrol cars be 
notified approximately ten minutes before the shot is to be fired. . . and have radioactive tests 
made on this road, findings to be reported to the Committee and final conclusions to be drawn 
. . . based on these findings." 

One can only speculate why the record of Bay0 Canyon-related documents of the type described 
so far becomes essentially nonexistent for nearly four years. The activity in Bay0 Canyon was 
anything but dormant, over 60 shots were executed with hardly a pause between Trinity, June 
1945, and the spring of 1949. The massive change in Laboratory personnel after the end of 
World War II, the concomitant reorganization under Bradbury, and the aggressive leadership of 
Shipman, the new Health Division Leader who arrived in late 1948, certainly are factors. 

T. N. White, H-1 Group Leader, and Shipman observed an early December 1948 Bay0 cloud that 
drifted southward from the firing site (see notes on shot 114, Appendix A-2), and memos were 
exchanged with Mueller. Mueller suggests, 'I. . . further surveys on the contamination pattern for 
Bay0 shots, as a function of.meteorologica1 conditions. . . I' but is quick to call attention to the 
"hazards [night work, presumably] and costs. [delays?] which would be introduced by 
conditioning GMX-5's firing upon the meteorological situation." 

22 



In the May-June 1949 progress report, General Remarks section (repeated in the Abstract), 
Shipman said 'I. . . certain decisions connected with the operations in Bay0 Canyon were reached. 
These decisions resulted from the fact that on two occasions during the month it became 
necessary to close the main access road to the Hill for periods of approximately two hours. On 
one other occasion, with help from meteorologists from Kirtland Field, plus a large measure of 
luck, operations went off very smoothly. General agreement has been reached, however, that in 
the future no shots will be fired in Bay0 Canyon if wind is in such a direction as to necessitate a . 
road block." (Ref. 52) 
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In the spring of 1949, Shipman wrote to Donald Mueller (GMX-5 operational leader) through 
Bradbury and McDougall (Ref. 48) with recommended precautions for Bay0 Canyon shots: "1. 
No shot shall be made at any time without a previous test of the wind direction from the mesa 
above the canyon floor. This test may be made with a smoke pot or balloon, but should be made 
as close to the time of shot (not over one half hour). 2. If the test indicates that the wind is 
blowing in the direction of Los Alamos itself (Tech area and housing area), the shot should be 
postponed until the wind is favorable. 3. If the test indicates that the wind is blowing in the 
direction of the road, in other words any northerly wind, the shot shall not be made during the 
traffic rush from 4 p.m. to 5:30 p.m., and then only with the specific approval of group H-1 (Dr. 
T. N. White). Under these circumstances permission for these shots may be delayed until the 
road has been closed and cleared of all traffic by the establishment of suitably placed road 
blocks." Shipman closes by saying, "These precautions are necessitated by the use of larger and 
larger sources. . . I' In reality, we believe, the source sizes never approached the size that 
Shipman was concerned with-greater than 10,000 curies. 

In the introduction to the April-May monthly progress report of the newly reorganized H 
(Health) Division (Ref. 49)- Division Leader T. L. Shipman remarked, "It was formerly felt that 
little or no significant radioactivity was being deposited in the surrounding country as result of 
these operations. More recent observations have shown that this is not the case. Very significant 
levels of activity can be deposited on the ground, at least within a radius of three miles. Intensive 
studies &e in progress and will be discussed further in future reports." 

Later in the Radiologic Safety section of the April-May 1949 progress report (Ref. 50), T. N. 
White discussed Bay0 Canyon fallout measurement efforts of greater urgency since the discovery 
of a new pumice mining operation in Guaje Canyon. "The gathering of data on radioactive fall- 
out is made very difficult by the rugged terrain to the north and east of Bay0 Canyon, in which 
direction the cloud is usually blown." 

In mid-May, Shipman announced a meeting (Ref. 51) 'I. . . to consider some of the recent 
findings relative to the fall-out from . . . Bay0 Canyon shots, and the effect which these findings 
will have on selection of the new firing site." In a postscript on the AEC copy of the memo, 
Shipman encouraged AEC to send a representative to the meeting and also states, ". . . that the 
proposed new site (Monterrey) [Mesa] will be unacceptable." A new firing site was never 
developed. 
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It also was decided that no GMX-5 work be performed after dark. A fully revised set of 
regulations was to be ready when operations were resumed. Also reported was that "the most 
important lesson learned [from the road block operations] was that the proper location for the 
senior representative of the Health Division was in the Communications Center . . .I [where] 
almost perfect communications can be maintained with widely separated personnel, and the 
entire state of affairs can be clearly visualized." (Ref. 52) 

The H-1 Radiologic Safety section of the May-June 1949 progress report (Ref. 53) gives an 
interesting discussion of Bay0 Canyon operations. "From the viewpoint of radiological safety, an 
outstanding feature of recent Bay0 operations has been the excellentquality of the work done by ' 
personnel from the Meteorological Detachment fromKirtland Air Force Base. In addition to their 
regular duties at Kirtland, these men have performed all-night weather observations at Los 
Alamos prior to shot days. They have provided predictions of phenomenal accuracy, pdcularly 
for 10 June, when there was a period of less than one hour that was suitable for a shot." The 
report continues with interesting information and is included in Appendix B. 

In a report to Bradbury (Ref. 54), Shipman described the June 6, 1949, shot, which was delayed 
until after 10 pm; the road from the airport to Totavi was blocked for 2 hours from about 10 pm 
to midnight. Cars that drove through a contaminated area with activity as high as 15 mR/h 
(contact) were asked to return to Los Alamos for monitoring and decontamination the next day. 
He emphasized poor communications and the need for briefings for security and urged CMR-10 
to get to Bay0 Canyon early. He also worried about "Totavi Camp . . . nearly 5 miles from the 
site [Bayo] where detectable activity was found and with proper [worst] conditions could be 
serious." The danger of GMX-5 personnel working in the dark also was emphasized. 

' 

I 

I 

I 

I 

I 

' 

Shipman followed up on the same day with a memo to Mueller (Ref. 55) recording a 
conversation with him. Mueller, the GMX-5 operational leader, agreed with the Shipman memo 
(Ref. 56) that a 0600 weather report is "absolutely necessary." Shipman replied (Ref. 57) with an 
offer of reconsideration of the various health and safety regulations but continued to recommend 
no shot requiring a road block and no GMX-5 operations in the dark. 

In June, Security expressed its inability to provide adequate patrol (ground) coverage of North 
and Tank mesas since they had been advised not to cross the fence that bisects these two mesas. 
Shipman told Henry Hoyt, Associate Director of the Laboratory (Ref. 58), who was responding 
to the security issue, "Ground contamination resulting from Bay0 Operations is essentially of no 
significance. We do feel people should be kept out while the material is actually settling down - 
. . . perhaps as much as two or three hours, depending on distance and wind velocity. For this 
,reason we do not feel that it is necessary to maintain motor patrols on the mesas or in the 
canyons north of Bay0 Site." Shipman went on to propose, "The one thing that might be done 
with advantage is to have the patrol plane take a couple of turns over the area north of Bay0 
Canyon an hour or so prior to the anticipated time of the operations." Aircraft surveillance of the 
this area before and after shots was soon established. (Ref. 59) Examples that this procedure 
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functioned were found in a listing of L-13 (light aircraft) Patrol Flights (Ref. 60) made in the last 
half of 1949. "Mission" entries on two Bay0 Canyon shot mornings recorded the following: 

' "Cleared area Bayou [sic] for shot" and "Requested to patrol Bayou [sic] Canyon - sighted 
surveyors near site." 

The June-July 1949 progress report (Ref. 61) states, "Regulations which will govern the carrying 
out of operations at @3ayo] Site have been agreed upon. It is unanimously agreed that no shots 
should'be fired with the wind in either of the northerly quadrants. There is some difference of 
opinion whether operations should proceed with essentially calm conditions. It is the opinion of 
H-Division that under these conditions there is almost certain to be a slight but unpredictable 
drift, particularly in the upper air. With the cloud moving quite slowly the fall-out would be over 
a small area and consequently productive of contamination of high intensity. Under these 
conditions it would be perfectly possible to drop serious contamination around Pass Gate, on the 
road, and what would probably be most serious of all, over the new asphalt piant East of the Pass 
Gate. The serious effects of evacuating or shutting down this asphalt cannot be over estimated." 

I 

I 
i 

. 

The identical words also are in the Abstract to the June-July 1949 progress report. In the H-1 
Radiologic Safety section, amplification of this point discusses the controversy between the H 
and GMX divisions. 

Shipman responded to AEC Security in August 1949 (Ref. 62), "In response to your request. . . I 
can give you the following information: It has been agreed that no operations in this canyon 
payo] will be carried out unless the wind is blowing from a direction to the south of an axis 
running due east and west. This rule is primarily to avoid the necessity of establishing a road 
block or dropping contaminated material on the town site, the Tech Area [TA-11, the pass gate, 
the asphalt plant, etc. . . We have practically no concern about anyone tramping through the 
region where fallout has taken place except. . . I' The three "excepts" are paraphrased here: 
1. Do not be in the fallout itself 2 to 4 hours postshot. 
2. No picnics are permitted for 48 hours after the shot, though there are no restrictions on 

walking. 
3. The area affected varies with the wind velocity. 
The remainder of the memorandum also is interesting and is included in Appendix B. 

In the summary to the August-September 1949 progress report (Ref. 63), Shipman reported, "H-1 
finally had some success in trapping material falling from Bayo cloud, but difficulties are 
enormous and interpretation of results not yet clear." 

The September-October 1949 progress report, H- 1 Radiologic Safety section (Ref. 64), describes 
preparations to attempt aerial photography of Bay0 Canyon clouds to better record territory 
covered. (These were not successful and were abandoned after only one try.) "The last 3 Bay0 . 
shots [ 135, 136,1371 yielded good flypaper fallout data." me first two shots took place on 
unpaved surfaces while the last one was fired on asphalted apron. More details were given on 

I 
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these experiments, clearly to evaluate the concept that paving could reduce fallout (see Appendix 
A-2). 

Shipman sent a memo (Ref. 65) to Bradbury expressing his worry about a new road to Santa Fe 
and a landing strip southeast of Buckman Mesa, a site that had been considered as a possible site 
for Bay0 shots, should the continued use of the present site be regarded as inadvisable. "H- 
Division is still wrestling with the problem of determining the actual hazard to people who may 
be actually in the fallout or who may be more or less permanent residences of areas 
contaminated. . . This seems like a simple problem, but actually it has proven itself to be both 
complicated and baffling. Progress is being made. . . 'I ' 

The November-December 1949 H- 1 monthly report, Biophysics section (Ref. 66). discusses the 
two Bay0 shots on December 8 and 16 (140,141), one paved and one unpaved and the results. 
(See Appendix A-2.) The report also gives an analysis of the RaLa fallout hazard to an adult at 2 
miles working under normal physical activity for the entire duration of the fallout. This short 
exposure would result in only one-tenth the exposure' permissible for continuous breathing. This. 
analysis is summarized: "On the whole, considering the frequency of Bay0 experiments, the 
magnitude of the dosage accumulated under the worst (and very unlikely) circumstances, I 
[Shlaer] believe the fall-out is of negligible hazard to adults at a distance of two miles." 

The Health Division progress report for December 20,1949, to January 20,1950, Abstract (Ref. 
67), reports, "The Biophysics Section of Group H- 1 has'succeeded in providing some definitive 
answers relative to operations in Bay0 Canyon." Details of the December 22 shot (142) were 
recorded in the handwritten notes of S. Shlaer (see Reference 14, from Appendix A -3). It was 
predicted that lower winds would be light from the southeast with the upper winds strong from 
the northwest. In view of the conclusions from the successful collection of data from the previous 
two shots, it was agreed to conduct the shot even though the access road (to Bayo, I believe) 
would likely be in the fallout path. The shot was delayed by operational difficulties in the canyon 
until 4:30 pm when the winds were generally quite low. The result was that the cloud went 
straight up about 2,000 feet, producing a beautiful ring halo that w e  visible for a very long 
time-ver 10 minutes. The cloud moved very slowly in a westerly and southwesterly direction. . 
It was expected that all the residential areas as well as the Tech Area might receive the fallout. 
Division leaders were notified. In spite of the expected fallout pattern observed from watching 
the cloud, no appreciable surface activity was found in the residential or Tech Areas. The highest 
activity outside of North Mesa was found east of the gate, where surface activity (Le., in contact 
with the ground) reached 20 mlUh. The hottest areas found on Los Alamos Mesa were about 200 
yards east of the tower (air strip); activity there was about 1 mR/h. 

Shipman suggested that MacDougall (Ref. 68) consider 'I. . . slowing down the GMX-5 
operational schedule somewhat, and we suggest scheduling shipments [of radiobarium] at 
intervals of six weeks instead of four weeks." Shipman's concern here was overexposure of the 
chemists, not off-site considerations. 
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The 1949 H-Division annual report, H-1 Radiologic Safety Biophysics section (Ref. 69), 
characterized their major research as "the investigation of the seriousness of fall-out of particles 
of radioactive materials from clouds," which began after the road near East Gate to Los Alamos 
became contaminated. The meager results ''justify a fairly confident conclusion that there is no 
serious hazard at. . . two miles . . . under representative wind conditions. Biological data on the . I results of inhaling the material involved are quite meager and it is believed that the effort to 
protect populated areas from the cloud should be continued." 

I 
The research in late 1949 on the Bay0 Canyon fallout prompted the following in the Abstract of' 

. I  
estimating the fall-out from the cloud in Bay0 seems to be under .control. The extent to which I 

further studies be resumed in the spring or summer will in part depend on the desires of other 
.division or agencies to study the meteorological aspects of this subject." The Biophysics section 
in the full January-February 1950 progress report (Ref. 71) gives some details on two shots (145, 
146), which are summarized in Appendix A-2. "Both of these shots indicate that turbulent 
surface winds together with the possibility of an inversion of temperature in the canyon will tend 
to concentrate 'fall-out' in the canyon. Movement of the cloud after it rises above the mesa tops, 
under these conditions, is rapid, dissipation occurs quickly, and 'fall-out' is scattered over a 
larger area and is less concentrated. Conversely, light winds allow the cloud to rise quickly above 
the mesa tops, but the slow movement gives a heavier 'fall-out' along its track." 

the January-February 1950 progress report (Ref. 70): "For the time being the problem of 

R. E. Cole, AEC Engineering and Construction, wrote Shipman in April 1950 (Ref. 72), asking 
about "danger from irradiation [sic] as far north of Bay0 Site as Pine Springs." The Tuffa (sic) . 

mine in Guaje Canyon was noted as being much closer. Cole asked for an investigation of the 
situation. 

. 

Shipman replied on the same day with one of the most complete examples of his contemporary 
thinking on this subject. (Ref. 73) "It is our present feeling that any area which is two miles or 
more from the firing point [Bayo] may be regarded as a non-hazardous area." He gives three 
qualifications: (1) Small children in residential areas should not be repeatedly exposed. (2) 
Nonhazardous amounts in Tech Areas could upset counting. (3) A steady, low-velocity wind 
could deposit greater activity in a 2- to 5-mile area than could strong, gusty winds. 

Pines Springs, 4.5 miles from the firing point, is "definitely outside area . . . hazardous" area. The 
pumice mine, 3 miles from the firing point, had a " . . . small remote chance of repeated 
deposition. . . In last nine months . . . quarry has (n)ever received more than a thoroughly 
insignificant amount of contamination." The above was further qualified as dependent on not 
increasing the sdurce size materially. The remainder of the memorandum is of enough general 
interest to include in its entirety in Appendix B. 

The experiments that permitted Shipman to make the above statements were summarized by 
Simon SNaer at a meeting of the Medical and Laboratory Directors of the US AEC, held in Los 
Alamos, September 28-29, 1950. (Ref. 74) Shlaer mentioned I' . . . a number of spot surveys 
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made more than two years ago failed to detect any significant radiation at distances over half a 
mile from the site. However in the spring of 1949 there were several occasions when easily 
measured radioactive deposits were found on the main access road at distances of one to three 
miles from the point of dispersal. Road-blocks were tried but proved unpopular especially in 
absence of any quantitative evaluation of the hazard." ' 

Shlaer goes on to describe 6 months of concerted effort, often unsuccessful, to evaluate the 
fallout hazard in very difficult terrain and variable meteorological conditions. To aid in coping 
with these difficulties, "a number of conditions" for firing the Bay0 tests "were formulated by the 
Health Division in co-operation with the physicists conducting the tests": wind from 135" to 270" 
and above 5 mph, no dispersal after dark or during rain or rush hour. "These studies showed 1) . 
that the fall-out of radioactive material isreduced by at least a factor of two when dispersal is 
from an asphalt surface, as compared to that from an unpaved one; and 2) that a man directly in 
the path of the maximum fallout, at a distance of about two miles with the maximum proposed 
amount dispersed, and with a wind of 5 mph would inhale about 1.5 times the daily permissible 
amount for continuous exposure." Although'the details of Shaler's calculation have not been 
found, we believe the "maximum proposed amount" referred to plans to utilize 10-kilocurie 
amounts of RaLa in each shot, a level that was never approached (see Appendix A-1). 

No Bay0 shots were fired between July 1950, two months before this meeting, and March 1952. 

In the division leader's summary to the January-February 1952 progress report (Ref. 7 3 ,  Group 
H-1 is described as "giving consideration to the planned activities in Bay0 Canyon [there had 
been no Bay0 Canyon shots for nearly 2 years] and a detailed Monitoring Operations Plan is 
being worked out to meet the new conditions which will exist at that Site.".Group H-5 was 
reported as having completed preparations . . . for air sampling in connection with forthcoming 
activities in Bay0 Canyon." 

D. Meyer, H-1 Group Leader, reported to Shipman (Ref. 76) a meeting on the weather conditions 
under which Bay0 Canyon operations would be allowed to proceed. The conditions were mean 
air flow between 315" and 45", with high probability that air flow will continue within these 
limits for an hour; no thunderstorm or precipitation expected for an hour; and operations not to 
proceed after 7:OO pm. Mueller took exception to the after-dark restriction and Shipman clarified 
his feelings on the subject to Mueller. (Ref. 77) 

In the August-September 1952 H-Division progress report (Ref. 78), H-5 reports, "Good 
coverage was obtained on the last Bay0 Shot [either shot 156 or 1571 and evaluation has been 
completed, showing no hazard in any inhabited area. Data from the fall-out trays proved to be 
particularly viuable in tracing the path of the fall-out from the cloud." 

The weather controls in effect at shot time are described (Ref. 79) in a 1954 operating procedure 
for Bay0 Canyon site. Since the procedure was reapproved in 1960, it apparently describes the 
practice in effect for at least these 6 years: "Close contact is maintained with Group H-1 on shot . 

I 
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day through the Bay0 Senior H-1 Monitor. Group H-1 obtains information on wind direction and 
velocity from the H-6 weather section. Group H-1 is responsible for the decision that the wind is 
satisfactory for the shot. The statement from H- 1, that satisfactory conditions for firing prevail, 
implies that no person outside the fenced and posted area of Bay0 Canyon Site will be 
endangered by the shot. Group H-1 is responsible for any necessary clearance of personnel 
required from areas outside of the site." 

I 
I . . .  

I The 1955 annual report, Group H-1 section (Ref. 80), states as an example of the year's activities 
that "Fifteen RaLa Shots were detonated by GMX-5. In each case, weather control was provided I . . . Post shot surveys were made and no instance of off-site personnel or inhabited area 
contamination were found." 

. 

I 

The AEC SFOO assured the AEC Director of Military Applications in 1956 (Ref. 81) that "No 
chance that theme of a 1000 Curie RaLa source in the. . . 150 pound HE confinement test will 
create health . . . problem . . . in the area. The average Los Alamos unconfined Bay0 tests with 
equivalent HE involves a RaLa source about three times the strengthto be used in the 
confinement. . . test. None of the Bay0 tests of this size has created a health . . . problem." 

Shipman, under pressures related to the proposed housing areas on Barranca'Mesa and, we 
believe, concerns of increasing RaLa source amounts, now began a series of memos (Ref. 82) 
suggesting alternatives to N. Bradbury. Two possibilities other than building a new Los Alamos 
firing site are: "( 1) Fire the Bay0 shots with complete containment . . . and (2) fire them in 
Nevada." Shipman ends his case with the following, "Entire Bay0 Canyon program has always 
been somewhat like a delinquent child, and yet I suppose we would be rather lonesome if it ever . 
left permanently." Shipman's first suggestion was prophetic, as the RaLa program was moving 
towards completely contained shots in the early 1960s when the RaLa technique was 
discontinued. 

Later in March 1959, Shipman addressed Bay0 Canyon issues again to Bradbury (Ref. 83) in. 
more detail, especially his concerns about moving the site. Shipman continued his argument in 
yet another memo to Bradbury (Ref. 84), which provides a map showing the newly surveyed area 
on Barranca Mesa in relation to Bay0 Canyon. He warns, "Should this region become a 
residential area, it is very obvious I think that wandering children could easily come within 
missile range." 

In the March-April 1950 H-Division progress report (Ref. 85, p. lo), the Nuclear Field Test 
Section (W. R. Kennedy) reports, "A survey of the last two years of shots at Bayo Canyon gives 
an average radius of intensity of 1 m r h  at two miles . . . [and] on occasion . . . at 5 miles . . ." 
This is not understood today in the light of the existing record. (See Appendix A-1.) For the 17 
shots in this time range, 16 have recorded survey data and only 3 of these show readings in the 1 
mR/h range at 1.5 miles from the firing point. It is difficult to get an average intensity of 1 mR/h 
at 2 miles, as claimed by Kennedy, from these data. Except for a single particle that reached the 

. 
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I 
Rio Grande on shot 192, there &e no recorded readings of the order 1 mR/h at 5 miles or beyond 
at any time in the program. (See Appendix A- 1 .) 

Shipman was still lobbying for something to be done about Bay0 Canyon; he suggested that it be 
a topic for the Laboratory Planning Council (Ref. 86). One point he makes is, “One such payo] 
particle was found and proved capable of producing a very definite radiation bum on the skin of 
a rabbit.” It is interesting to note that shot 244 that produced the “hot” particle was the last to 
produce any detectable radiation outside Bay0 Canyon. 

1 

I 
i 

Bradbury reported to Burke, Area Manager of the Los Alamos AEC Office (Ref. 87), that 
‘‘ . . . there will be no problems with respect to construction activities in Subdivision ##2 and we 
shall simply restrict our firings to conditions which cannot harm construction personnel in the 
area. We agree that by the time there are actual occupied houses in the eastern zone of Barranca 
Mesa Subdivision #2, we shall probably have to cease firing activities which could spread 
radioactivity. . , ’‘ 
On the same day, perhaps in response to the previous letter to which he was an addressee, 
McDougall reported to Bradbury (Ref. 88) that “Most (or all) of the shots fired recently in Bay0 
have been of the type . . . the ball [containing the RaLa] is supposed to stay intact. . . so that no 
radioactive material is released. This has, indeed, been true for all shots to date.” (from 
November 1960 to June 1961, and indeed for all the rest of the RaLa program). 

In February 1963, Jane Hall told Laboratory management (Ref. 89); ‘;As of Dec 31, 1962 RALA 
may no longer be released to the Bay0 Canyon atmosphere.” Although there had not been a RaLa 
shot for almost a year nor one that released RaLa to the atmosphere for almost 2 years, this may 
be considered the official end of the RaLa Bay0 Canyon story. 

Document Research 

The major portion of the radioactive fallout information related to Bay0 Canyon was in a single 
box of H-1 records stored at the Los Alamos Records Center. (Ref. 90) The majority of the 
documents are one-of-a kind originals, including unanalyzed rough notes, often not dated or 
signed, occasionally dated incorrectly. A large fraction of the information in this record box 
concerns site operational health physics aspects (exposure of workers, decontamination) and, 
although not relevant to the task at hand, required review. Infohnation related to the individual 
experiments (times, dates, source size) often was found or confirmed using these data. The 
collection of the monthly reports of the several Health Division groups, principally H-1 
(Radiologic Physics) and H-6 (Biophysics), produced very little “new” information not recorded 
in the original data but did provide some summary information and insight into contemporary 
thinking, not always obvious in the raw data. Also in this box was an incomplete selection of 
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documents related to Bay0 Canyon, mostly administrative in nature, all of which were found in 
other more complete collections. 

The relevant records of the weapons program were searched, primarily those of GMX-5 (for shot 
' number, date and time, high explosives content, source size), CMR-10 (for source size and 
impurity data, dates), J-Division (for elusive information about the Air Force instrumentation), 
and the several predecessors and offspring of each of these organizations. Not an insignificant 
challenge in the record search was tracking the many organizational changes over the 18 years of 
the Bay0 Canyon experiments. This task was made immeasurably easier by the Los Alamos 
archivist's "green books" (which became "blue books" during our tenure), where the 
organizational history of the Laboratory is tracked. Other collections searched included the 
Director's files, the Los Alamos archives, and the Los Alamos Legal Support Center (using , 

related keywords). 

One author of this report made a brief visit to Hanscom Air Force Base in Massachusetts, site of 
the Philips Laboratory, formerly the AFCRL, to search for additional information on the B-17 
flights and instrumentation. A number of gaps in information concerning primarily early barium 
shipments from Clinton Laboratory were filled by documents obtained directly from Oak Ridge 
National Laboratory. 

. 

Dose Assessment 

Two dose reconstructions were performedi the first was to determine in detail the dispersion and 
radiological effect of the shots tracked by the Air Force B-17 and the second was to evaluate the 
overall radiological impact of the RaLa series to local inhabitants. 

In the detailed evaluation, computer modeling and dose assessment were conducted for RaLa 
shots 146 through 149, in which a total of 5.6 kCi of lanthanum-140 and lesser amounts of 
barium-140, strontium-89, and strontium-90 were dispersed. These releases were concurrent with 
cloud-tracking missions flown by the Air Force in 1950 (see above). The objectives of the 
modeling and dose assessment for these four shots were to model the explosives release, 
determine the initial dispersion and deposition of materials from the detonation cloud, evaluate 
the potential for long-range atmospheric transport, and estimate radiation exposures and 
subsequent health risk to nearby residents. The Explosive Release Atmospheric Deposition 
(ERAD) model, developed at Sandia National Laboratories, was used to simulate the high- 
explosive release and the immediate dispersal and deposition of radioactive particles. The 
potential for long-range transport was examined using the Regional Atmospheric Modeling 
System (RAMS), originally developed at Colorado State University. Output from ERAD was 
used for the RAMS source term. 

Results showed that radioactive particles generated by the detonations were lofted to heights 
above the atmospheric-mixing layer, thus were subject to long-range dispersion. Although long- 
range atmospheric transport out to 100 km and farther was demonstrated by the RAMS model, 



i I 
I 

DRAFT, April 13,1995 

predicted air concentrations were at or below the detection limit of today's radiation-monitoring 
equipment. These results would appear to call into question the Air Force cloud-tracking mission 
measurements. Results also showed that external exposure to ground-deposited lanthanum- 140 
dominated the total dose. The doses received by members of the public in the northern New 
Mexico communities of Los Alamos, Espaiiola, Pojoaque Pueblo, San Ildefonso Pueblo, and 
Santa Clara Pueblo for any one of these four experiment were 1 mrem and less. 

! 

! I 

For the general dose assessment for the entire RaLa series, the information available in Appendix 
A-1 was used. Detailed meteorological data were available for only some 40 shots, so 

rose was developed specific to the afternoon-evening time of the majority of the shots, and the 
wind frequency in each sector was used to determine the fraction of activity dispersed towards 
each hypothetical receptor. A realistic but conservative approach was followed to calculate the 
maximum expected doses to permanent inhabitants and to members of the public who might 
have been in public access areas. HOTSPOT 7, a Gaussian plume-based dispersion model, was 
used to determine the average dose per sector per curie of shot radioactivity. 

' 

statistically representative meteorological data had to be developed for the modeling. A wind ! 
' 

! 
i 
I 

I 
1 

The dose from penetrating radiation from ground-deposited lanthanum- 140 was greater than 
from inhalation and immersion in the cloud by several orders of magnitude. The representative 
meteorological data predicted that the highest expected doses to a permanent resident would have 

was approximately 70 m. Assuming an individual had been at the Los Alamos site continuously 
throughout the experiments, the total calculated dose to the hypothetical individual from the 18 - 
year RaLa series would have been approximately 450 mrem. The average dose in Los Alamos 
was calculated to be 20 mredyr. Doses at nearby Totavi trailer camp, San Ildefonso Pueblo, and 
Santa Clara Pueblo were approximately 70%,30%, and 20%, respectively, of those doses at Los 
Alamos, again assuming continuous occupancy. Visitors to nearby public areas received 
negligible doses. 

I 

I . 
I occurred in Los Alamos: The highest annual dose was calculated to have occurred in 1955 and 

A detailed presentation of the dose reconstructions is in preparation (Ref. 91). 

! 

I '  
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A-1; Tabular Summary cont. 
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A-1. Tabular Summary cont. 
. .. 

The times listed here were taken directly from documents prepared by the original Los Alamos investigators involved in the RaLa 
experiments. 
Also recorded as -30,40, and 60 curies. 
TNT equivalent: A-20 to 100 Ibs 

C-201 to 350 lbs ' 

B-101 to 200 Ibs 

-51 to 600 lbs 
E401 to 750 Ibs 

Direction fallout would travel. 
See A-2 for additional information. 
For these experiments, the configuration was such that the RaLa source remained intact. There was no dispersion of radioactive 
material. 
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A-2. Discussion of Specific Shots and Radiation Measurements 

This section draws extensively from historical documents, such as reports and memos, prepared 
by the experimenters and other people involved in the radioactive lanthanum (RaLa) shots. 
Where a shot number is missing in the text below, no measurements or fallout data were found in 
the historical documents reviewed. To help locate places mentioned in the text, please refer to the 
map on page 69. 

4 
, 
I 

I 

During the time of the RaLa experiments (1944 to 1962), radiation readings presented in I 
milliroentgens per hour were abbreviated as m r h .  Therefore, direct quotes from the original 
documents have radiation measurements in m r h ,  whereas the rest of the text uses today's . . 
convention, mR/h. 

All radiation readings were taken with an open-shield Geiger-Mueller (GM) detector calibrated 
to radium:Readings were taken at waist height, and natural background radiation was not 
subtracted unless otherwise noted. Those readings are recorded when known. 

Shots #5-16 For each of these shots, an air sampler was set up at the edge of Los Alamos Mesa 
at dwelling T-846, near the present corner of Rim and Canyon Roads, which was 
the nearest habitation to the firing point. The purpose was apparently to detect any 
radioactivity that might be carried to the Los Alamos town site, although whether 
or not Los Alamos was downwind was not recorded. The air samplers were run 
during each shot and for some time after the shot was fired. The results of each 
sample were negative, indicating that no radioactivity from these shots reached 
the town site. The date for one of the air samples was recorded as March 31,1945; 
however, no shot was fired on that date. Since shot #16 was fired on April 1, 
1945, the March 31, 1945, date is believed to be in error. (Ref. 1) 

Shot #17 An air sampler was run on Los Alamos Mesa (location unknown) during the shot 
and for 8 hours afterward. No activity was found. (Ref. 2) 

Shot #18 An air sampler was run at Technical Area 1 (TA-1, the main technical area) for 24 
hours to check for contamination. A reading of 50 counts per minute (cpm) 
gamma radiation was found. "This was the first time that any airborne 
contamination [associated with Bay0 Canyon] was picked up on the mesa." (Ref. 

Shot #27. A high-capacity air sampler was run at the edge of Los Alamos Mesa in front of 
civilian dwelling T-843 (probably T-846). Thirteen thousand five hundred 
(13,500) liters of air was sampled, and the beta plus gamma activity on the filter 
was less than 10 cpm (background). Another sampler was set up at TA-1 in front 
of Q Building. Results were also negative. (Ref. 4) 

I 
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Shot #SO 

Shot #106. 

I 

Shot #114 

Shot #122 

Shot #126 

Shot #127 

The cloud from the shot drifted toward TA-1. Gamma radiation measurements 
throughout the technical area ranged from 0.028 to 0.046 mR/h. Normal 
background is about 0.028 mR/h. (Ref. 5 )  

No activity above background was measured in thevicinity of the airstrip (now 
Los Alamos Airport). The roads north and south of the airstrip were checked. A 
film badge planted at the east end of the airstrip had only 0.003 R exposure, which 
is close to the limit of sensitivity for this device. (Ref. 6)  

T. N. White (leader of H-1) observed the cloud to drift a few points west of south 
. . . and most of it appeared to settle down into Pueblo Canyon, just north of main 
hill road. White also saw a wisp go over Emilio Segre's old laboratory (East Gate 
Laboratory) at the extreme eastern end of Los Alamos Mesa. White went there 
with a Victoreen Model 263 radiation survey meter. He was able to locate activity 
at the tip of the mesa. A few specks gave close to the maximum reading with the 
beta shield open (20 mR/h). A hundred feet or more to the west of the mesa tip 
there was no activity. Following this observation, White expressed concern to D. 
Mueller, the leader of the Bay0 Canyon experimenters, that it was undesirable to 
set off shots without regard to wind direction and velocity. (Ref. 7) Mueller 
answered White's memo: "I assume that no direct danger is indicated by this first 
observation of activity outside the canyon [actually this was the third time 
radioactivity had been detected out of the canyon; see shots #18 and 501. I do feel 
that this observation makes it desirable to conduct further surveys on the 
contamination patterns for Bay0 shots, as a function of meteorological situations." 
(Ref. 8) 

A monthly progress report of the Health Division stated, "The radioactive cloud 
from the Bay0 shot of April 20 passed over and contaminated the area of the main 
gate to Los Alamos. The Fire Department washed off the most heavily 
contaminated section of the road shortly thereafter." No survey report has been 
found. (Ref. 9)  

A day after the last Bay0 Canyon shot (#126) "activity was discovered at a point 
about two miles north of the Bay0 firing site. The general background activity 
[meaning contamination] in this area was of the order of 1 m r h  beta plus gamma 
. . . " (presumed to be at waist height). (Ref. 10) 

The cloud from the shot crossed State Road 4 between Station 101 (a temporary 
guard gate at the access road to Bay0 Canyon) and the McKee Trailer Camp on 
State Road 4. Roadblocks were established at the Main Gate and lower Bay0 
Canyon road junction with the main hill road. Following the shot, the blocked-off 
section of the road and a section running about one mile east were monitored and 
found to be free of contamination; the roadblocks were removed. Shortly 
thereafter a second monitoring patrol discovered contamination on the road to the 
east of Frijoles Junction (the White Rock Y at the intersection of main hill road 
and State Road 4), which had previously been thought to be clean. Roadblocks 
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Shot #128 

Shot #129 

Shot #130 

Shot #135 

Shot #136 

were re-established at the Main Gate. The most heavily contaminated stretch of . 
road ran about 0.75 miles east of Frijoles Junction. The highest readings were 5 to 
10 mFUh and were believed to be taken 12 inches from the ground rather than at 
waist height. (Ref. 11) In a memo to N. Bradbury (Laboratory director), T. 

' Shipman (leader of the Health Division) further explained the events of May 20, 
1949, and the need for the road blocks. (Ref. 12) 

"Flypaper and pans [adhesive fallout collectors] distributed in Guaje Canyon 
previous to the shot were collected approximately two hours afterwards and were 
found to have no contamination. The following afternoon, however, 
approximately, 15 mrhr beta and gamma background [assumed at 12 inches] was 
found in the' region over which the cloud passed." Because "the meteorologist 
estimated that the cloud reached this position about five minutes after the shot," 
the conclusion can be reached that the flypaper and pans were not located in the 
main path of the fallout. (Ref. 13) 

Adverse weather continued until after the shot. "An attempt was made by Health 
Division personnel to postpone the shot until such time that conditions were more 
favorable, but the decision was made to continue." Immediately after the shot it 
became apparent that a portion of the main road to Los Alamos (today designated 
as State Road 502) would become contaminated. Road blocks were placed at the 
west end of the airstrip, the junction of Styate Road 4 and Sandia Canyon, and 
above Totavi Camp. Monitoring operations were begun immediately on the main 
road. The main area of contamination was found to be from the pump house at the 
Bay0 Canyon turnoff to 0.5 miles above Totavi, a distance of about 1.5 miles. The 
highest reading obtained was about 15 mRk beta plus gamma at the main hill 
road and State Road 4 junction. Note that this measurement was taken at 12 
inches above the road surface rather than at the usual 3 feet as was adopted later. 
(Ref. 13) 

"Considerable effort was made by all persons involved to plan this particular 
operation so that the difficulties encountered in previous operations would not be 
present." Continuous weather predictions were done until after the shot. "The 
cloud drifted off in a northwesterly direction. . . Although the main portion of the 
cloud did not pass over any of the previously placed trays and flypaper in Guaje 
Canyon, a small amount of background was found seven hours later on two of 
them located at one edge of the cloud path." (Ref. 13) 

Flypapers placed on North Ridge (the closest northern approach to Bay0 Canyon, 
about 0.5 miles north, a little west, and 400 feet above of the firing site) about 50 
paces apart, read 3 to 4 mR/h at 1 inch with a closed-shield GM survey meter. 
(Ref. 14) 

Nine flypapers placed on North Ridge read 0.15 to 1 .O mR/h at 1 inch with a 
closed-shield GM survey meter; the maximum reading was recorded 300 paces 
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Shot #138 

Shot #139 

Shot #140 

from the eastern-most station; the pattern appears to be skewed to the west. 
(Ref. 14) 

Flypapers placed on North Ridge read from 0.1 to 0.3 mR/h at 1 inch, measured 
with 51 closed-shield GM survey meter. The maximum flypaper reading was 
recorded 150 paces west. of the eastern edge of the array. The ground measured 
0.07 mR/h near and in good agreement with one of the flypapers, which read 0.1 
mR/h. The dose rate recorder at the same location reached 1.5 mRh as the cloud 
passed. A survey made the next day in Rendija Canyon about a mile east of the 
Sportsman's Club showed a maximum of 0.07 mRh. (Ref. 14) 

T. Shipman reports, "An abrupt and temporary shift in the wind . . . resulted in 
blowing the cloud . . . across the Technical Area [TA-11. As far as hkalth and 
safety are concerned, no significant levels of radiation have been found. There is, 
however, sufficient contamination so that the background in certain counting . 
procedures may be disturbed." (Ref. 15). "Demonstrable cont,gnination was found 
as far away as Camp May, a distance of ten miles [west], but at no place were 
levels of contamination found to be very high." (Ref. 16) During this document 
review, no survey results were found. Levels of radiation were three times 
background at the Base Radio Station on North Mesa. The tip of Center Mesa (an 
unidentified area in the town site) read 0.6 mR/h; the Chapel Apartment area on 
Rose Street of the town site read 0.8 mR/h; Manhattan Loop (eastern residential 
area) read 0.3 to 0.4 mR/h; the peak at the main gate was 1.0 mR/h gamma (1.5 
mRh, beta plus gamma). Measurements made on North Ridge were all 
background. (Ref. 17) . .  

The cloud moved west up canyon and then northeast, missing the North Ridge 
flypaper array. No record of radiation measurements in surrounding 'areas was 
found. (Ref. 14) 

Readings from the North Ridge flypapers ranged from background to 2.5 mR/h at 
1 inch measured with a closed-shield GM survey meter. The maximum reading 
was found on the station placed 50 paces from the eastern end of the nine-station 
array. Air samplers and recording gamma detectors placed close to the air sample 
filter during collection were operated at Points Claim, Wallop, and Pluto, located 
on "a broad mesa to the north and a little under two miles from the point of 
dispersal" (Bayo Canyon). These locations are not known precisely, but Point 
Claim, also labeled 24 in reference 14, is the furthest east, 0.3 miles west, and 400 
feet above Point 35 (which is in Guaje Canyon). Point Wallop (labeled.21 in 
reference 14) recorder data were suspect, and the collected air sample showed 
only background activity. 

The Point Pluto (labeled 23) recorder showed cloud passage and the collected air 
sample was "3X normal = 0.015 m.r/hr''. At Point Claim, the cloud passed, and a 
sample read "0.6 m r h  gammas only." Guaje Canyon was monitored the next day 
and a maximum of 0.2 mR/h was found "opposite Pt. Claim." Also recorded are 
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some "GMX-5 data giving 1.2 m r h  in Rendija Canyon N of 12 and 0.5 m/hr N 
of 10." (GMX-5 is the experimental group that conducted the RaLa tests.) 
Locations 12 and 10 are unknown. A calculation using the Point Claim air sample 
compared the results to the then-accepted tolerance levels and was found to be a 
small fraction of these tolerance levels. Also, one cascade impactor run showed 
over half of the activity collected to be about 1 micron in diameter. (Refs. 14, 
18-20) 

The maximum reading on flypaper on North Ridge read 1 m R h  at 1 inch, 
measured with a closed-shield GM survey meter. The cascade impactor at Point 
Claim showed most of the activity to be collected on the final (filter) stage, 0.7- 
micron particles if density 2.5 is assumed. Another handwritten description of the 
December 16 shot exists and has some valuable contemporary thinking comparing 
RaLa with radium and some dimensional help. But, again, all discussion was 
aimed, as were the previous flypaper measurements, at showing whether 
providing an asphalt pad under the shots would reduce fallout. It apparently did. 
The writer calculated the effect of the worst-case (wind conditions, RaLa source 
size) fallout on the Guaje reservoir (a partial source of Los Alamos water at that 
time) to be 0.1 pCi/L. This measurement from Hamilton's Table, Chapter XII of 
the Project Handbook (the contemporary tabulation of permissible levels of 
radioactivity), gives 1 mR/day for continuous intake. (Refs. 14-18) 

' . 

. 

A mild degree of contamination was recorded in some parts of TA-1. No health 
hazard occurred; however, background activity may have been elevated enough to 
affect some TA-1 laboratory counting procedures. (Ref. 21) 

. 

The cloud from the shot remained in Bay0 Canyon. (Ref. 22) 

A B-17 flight took place. 

". . :a slight amount of contamination from fall-out was observed throughout the 
town site and Tech Area [TA-I]" following shot #148. It was obvious that 
weather conditions would not be ideal at shot time, but there was reluctance to 
cancel the shot for the day since weather predictions for the remainder of the week 
were no better. The Health Division authorized continuation of the operation. 
"The vast majority of it [the cloud] apparently moved out to the northwest toward 
the upper portions of Guaje Canyon. A small portion of the cloud. . .took a 
southerly course and left detectable contamination in parts of the Los Alamos 
housing area (particularly in the Denver steel area), [which was the housing area 
closest to Bay0 Canyon] and also in- the Tech Area. The average levels of activity . 
found were in the vicinity 0.2 mRh [Beta + gamma]. . . .There certainly is no 
reason to feel that the situation produced any health hazard whatsoever." (Ref. 23) 

A B-17 flight took place. 
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Shot #156 

Shot #157 

Shot #I58 

Shot #160 

Shot #163 

Shot #166 

The Point Myrtle weather observer was directly under the cloud as it passed over 
but "he experienced no contamination." (Ref. 24) 

The cloud motion obsrvers report stated "The cloud track given herein applies to 
only a small segment of the cloud. The bulk of the cloud seemed to dissipate 
without ever rising above the canyon walls." (Ref. 25) 

Radiation monitoring started from Point Weather westward and included the 
northern part of the Los Alamos housing area; 0.04 mR/h was recorded 0.1 miles 
from Point Weather. No activity above background was detected elsewhere on 
return to TA- 1. A second monitor started from the Main Hill Road intersection 
with State Road 4 and found no activity except "0.15 mrh in the vicinity of the 
first large bend in the road east of the main guard gate." No activity was detected 
in TA- 1. (Ref. 26) 

Monitoring began from Point Weather, where activity. of 0.05 mR/h was recorded. 
At the picnic grounds (on North Mesa), background activity was recorded. At the 
Sportsman's Club and 35th and Diamond Drive, less than 0.1 mR/h was recorded. 
Throughout North Community, activity was less than 0.05 mR/h. The survey 
sheet noted 'I. . . before shot background was 0.15, after shot 0.1 mr [sic]." (Ref. 
27) 

High-volume air samplers located at Station 20 (on Puye Road), White Rock, 
Well #3 (just east of Guaje pumice mine, and Totavi gave the following results: 
239,689,460, and 93 1 cpm respectively. Five-stage cascade impactor data were . 
as follows: at White Rock, all five s t a g e s 4  cpm; at Well #3,4th stage-31 cpm, 
5th stage (Whatman #41 paper- cpm; Totavi, 5th stage (molecular filter)-16 
cpm. (Ref. 28) 

Air samplers run in Espaiiola and on Puye Road showed activity in the 30- to 100- 
nCi range. (Refs. 29-30) "Good coverage was obtained on the last Bay0 shot 
[#158] and evaluation of these data has been completed showing no hazard in any 
inhabited areas." (Ref. 3 1) 

Fallout trays on the main hill road and one high-volume air sampler in Guaje 
Canyon showed measurable activity. (Refs. 33-34) The monthly progress repod 
of H-1 (the Health Physics Group) stated, "Although the east project access road 
[main hill road] was contaminated, the levels were low enough that they did not 
constitute a health hazard." (Ref. 32) 

Two air-sampling count data sheets provided the following information: one for 
Puye [Road], background activity; one for Espaiiola, 44 net cpm; no conversion to 
disintegrations per minute are given. (Ref. 35) 

Fallout was monitored starting at the main gate. Otowi ruins, White Rock, Mora's 
Castle (also known as the Duchess' Castle), Otowi Bridge, and 5 miles up 
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Shot #171 

Espaiiola highway (State Road 5) were surveyed from the main hill road. No 
readings above background were obtained. (Ref. 36) 

, 

The cloud started to the northeast with very little velocity; the wind shifted shortly 
after the shot took place and spread fallout to the southeast and south. A rain 
shower occurred in Bay0 Canyon 35 minutes after the shot occurred. Activity was 
detected between State Road 4 and the Sandia Canyon guard station, one-half 
mile east of State Road 4. Measurements in White Rock showed background 
activity. Several other surveys were made. The next evening, 1 mR/h was 
measured at Otowi ruins. A hand-drawn fallout map was made from which D. 
Meyer deduces, "Fallout area was approximately 4 square miles. . . average 
reading was 0.5 m r h  with shield open at waist level. This equals to about 1 mr/hr 
at contact shield open or 0.15 m r h  shield closed at 6" from ground." (Ref. 37) 

The team made background readings in Rendija Canyon to the north and northeast 
several hours before the shot, finding elevated background activity from the 
previous shot (#167). After the shot, a counterclockwise survey began, reaching 
Totavi at 1845. The team returned up Guaje Canyon, encountering new fallout 
measuring 0.4 mlUh at the pumice mine (background in the morning was 0.04 
mR/h) but found no further increase over the earlier background activity as far as 
the junction of'Guaje and Rendija canyons. The team returned down Guaje 
Canyon and proceeded toward Espaiiola, encountering activity 4.5 miles south of 
Espaiiola with a maximum of 0.2 mR/h at the Puye Road turnoff. Activity was 
0.15 mR/h at Santa Clara Pueblo and 0.1 to 0.15 mR/h in Espaiiola. The team 
returned to Puye Road the next morning and found slightly lower readings than 
the day before. (Refs. 38-39) 

The survey team passed the Los Alamos airstrip at 1538, where fallout was 
encountered; a maximum of 1.1 mR/h was recorded 1.4 miles east of the airport. 
Team members completed the survey including west up Guaje Canyon; all 
readings were background, which varied between 0.03 and 0.05 mR/h. More 
readings were taken the next day on other roads further south; a fallout map was 
prepared showing a relativly narrow fall-out pattern to the southsouthwest over 
laboratory property , crossing Sandia Canyon, 0.45 m r h ,  and other east-west 
roads in the laboratory area. (Refs. 40-42) 

The team started a clockwise survey from TA-1 before 1500 and continued on to 
Espaiiola and Riverside (east side of Espaiiola). No fallout above background was 
detected. A map was made. (Refs. 4345) 

The team started a clockwise perimeter survey from TA-1 at 1600; background 
activity was 0.03 a. All readings were background to State Road 4. The team 
returned up Guajemendija Canyons and measured 0.3 mR/h for about 0.5 miles 
beginning 1.5 miles east of the Sportsman's Club. Apparently the activity was 

. missed or had not yet arrived on the first pass. (Refs. 171-172) 
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Shot #175 

Shot #176 

Shot #177 

Shot #178 

Shot #179 

Shot #180 

The team began a clockwise perimeter survey at 1538 and encountered fallout in 
Guaje Canyon about 1.1 mile west of State Road 4 with a maximum of 0.2 mR/h 
at 1 mile west of State Roads 4. The team checked Totavi, background, and then 
started north on the Espaiiola Road (State Road 5). Very low readings (0.04 to 
0.075 rnR/hr) were found in first 1.9 miles north of State Road 4 and 5 junction. 
The team returned west up Guaje Canyon; the measured maximum of 0.3 mR/h 
was again found 1 mile up canyon, essentially the same as before. Background 
seemed quite variable on this survey. (Refs. 48-49) 

Team members began a clockwise survey from TA-1 before 1730; background 
was 0.04 to 0.05 mR/h. They encountered fallout at the Sportsman's Club, which 
continued for 2.5 miles; the maximum reading of 1.0 mR/h was recorded 0.5 
miles west of the Rendija Canyon gate. (Refs. 50-5 1) 

The team surveyed Rendija and Guaje canyons. No readings above background 
were found, though spurious readings were encountered between the Sportsman's 
Club and the Rendija Canyon gate. These readings were explained as residual 
from previous shots. Although we have no fallout data on the previous shot, it 
seems unlikely that this explanation is valid because of the decay time. (Refs. 52- 
53) 

A clockwise perimeter survey monitored Rendija and Guaje canyons as far as the 
well-drilling site below the Guaje pumice mine. Readings were 2 times 
background (0.07 &) from the Rendija Canyon gate to 0.6 miles east of the 
gate. All other readings were background. (Refs. 54-55) 

' 

Two surveys were made in Rendija and Guaje canyons to about '1 mile past the 
pumice mine. Twice background, 0.07 mR/h, was measured from the Rendija 
Canyon gate about 0.6 miles east. All other readings were background. (Refs. 56- 
57) 

A northern perimeter survey was done in Rendija and Guaje canyons, down and 
back. All readings showed background activity. (Refs. 58-59) 

A clockwise perimeter survey starting about 1400 found only background activi.ty 
in Rendija and Guaje canyons. The team encountered fallout just east of Totavi 
(0.1 mR/h), which increased through Totavi and reached 0.3 mR/h at 0.2 miles 
west of Totavi and continued for 0.3 miles. The team retraced its route to check 
further east of Totavi to Otowi Bridge; readings showed background activity. 
Activity at the White Rock Y (intersection of main hill road and State Road 4) 
measured 0.1 mR/h; measurements taken towards and in White Rock were all . 
background. A reading of 1 mR/h was recorded at Otowi ruins by another team. A 
rough map was drawn. (Refs. 60-62) 

The general background activity in the Los Alamos area was elevated because of 
fallout from the Nevada Test Site (NTS). Background activity of 0.5 mRh was 
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Shot #185. 

Shot #186 

Shot #187 

Shot #188 

measured in TA- 1,O. 1 to 0.2 mR/h on State Road 4 to Totavi, and 0.1 to 0.15 . 
m€Uh on North and Tank (Barranca) mesas. The Guaje-Rendija survey,passed the 
Sportsman's Club at 1415, where the background due to NTS fallout was 0.3 . 
mR/h. The team found readings in excess of this background and attributed these 
readings to activity from this shot for about 1 mile west of the Guaje pumice mine 
to the mine. The highest reading of 0.6 mR/h was taken 0.3 miles west of the. 
(Refs. 63-66) 

The team started the Rendija and Guaje canyons survey from TA-1 at 1600; 
encountering activity 1.9 miles past the Sportsman's Club. This activity continued 
for about 1 mile, with a maximum of 0.07 mR/h measured 0.1 miles east of the 
Rendija Canyon gate to 0.5 miles past the Guaje pumice mine. Here the team 
turned around and retraced its path. At 1654, the reading at the Sportsman's Club 
had increased to 0.075 mR/h. It was noted that "residual readings of 0.04 to 0.06 
m/hr from NTS test fallout a week ago prevailed throughout the survey area." 
(Refs. 67-68) 

The team began to survey Rendija and Guaje canyons at 1845; background 
activity was 0.03 mR/h. Activity was encountered 2.3 miles past the Sportsman's 
Club and'continued for about 1 mile, with a maximum of 0.4 mR/h 2.3 miles past 
the Sportsman's Club. (Refs. 69-70) 

A team surveying Rendija and Guaje canyons passed the Sportsman's Club at 
1625; background was 0.02 to 0.04 mR/h. The team encountered fallout 2 miles 
further at Rendija Canyon gate; fallout continued to 0.7 miles past the Guaje 
pumice mine. A maximum reading of 0.2 mFUh was measured 0.4 miles east of 
the junction of Rendija and Guaje canyons. All other readings were background. 
(Refs. 71-72) 

Rendija and Guaje canyons were surveyed. All readings showed background 
activity. (Refs. 73-74) 

Rendija and Guaje canyons were surveyed. Activity at the Rendija Canyon gate 
was 0.18 mR/h. At 0.2 miles east of the Rendija Canyon gate, the reading was 0.5 
mR/h. All other readings were 0.08 to 0.1 mR/h. (Refs. 75-76) 

Rendija and Guaje canyons were surveyed. All readings were background, which . 
was noted as "elevated from previous shot.'' A reading of 1 mR/h was recorded at 
Otowi ruins. (Refs. 77-78) 

. 

. .  

Rendija and Guaje canyons were surveyed. The path of fallout extended 0.3 miles 
west of the Rendija Canyon gate to 0.8 miles east. The highest reading was 0.16 
mR/h. D. Meyer's handwritten note says, "no fallout found;" we assume he 
interpreted the fallout as due to previous shot(s). (Refs. 79-80) 
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The team began a clockwise perimeter survey from Point Weather at 1500; 
background was 0.03 mR/h. The highest reading of 0.2 mR/h was measured a t  
Point Weather (which must have been direct radiation from the firing.pad, reading 
65 mR/h at a meter above the firing pad after the shot). Fallout was encountered 
in Guaje Canyon at the pumice mine, continuing for 1.2 miles with a maximum of 
0.2 mR/h recorded 0.3 miles east of the pumice mine. (Ref. 81) 

The team began a clockwise survey from TA-1 at 1555; background was 0.03 
mR/h. Fallout was encountered 1.4 miles east of the Sportsman's Club, which 
continued about 0.6 miles down Rendija Canyon. The team continued west up 
Guaje Canyon, encountering fallout 0.2 miles west up canyon; this fallout 
continued for 1.1 miles with a peak of 1 mIuh recorded 0.8 miles west up canyon. 
The team completed the survey down Guaje Canyon and returned through Totavi. 
All activity was background. (Ref. 82) 

The team began a counterclockwise survey past the main gate at 1800; 
background was 0.01 to 0.03 mlUh. The team encountered activity 0.4 miles north 
on Espaiiola Road (State Road 5),  which continued for about 3 miles. A maximum 
reading of 0.5 mRh was measured. The team surveyed around the gravel pits near 
the Rio Grande, south of Pajarito Village; a maximum of 2 mR/h probably was 
influenced by several particles, judging from the lower readings on State Road 5. 
One particle read 1.4 mRlh beta plus gamma at 'Icontact," and another read 11 
mR/h gamma at 6 inches, using a Cutie Pie ion-chamber survey instrument. A 

'resurvey the next morning f ~ u n d  the area still contaminated; the survey was 
extended across the river on State Road 4 to El Rancho and back around San 
Ildefonso Pueblo. Only background activity was found. Later, photomicrographs, 
autoradiographs, and activity determinations of two particles were made; each 
particle measured over 300 microns in the longest dimension. (Ref. 83) 

The team began a counterclockwise perimeter survey from TA-1 at 1725; 
background was 0.03 mR/h. All readings showed background activity until 5.4 
miles past Totavi on Espaiiola Road (State Road 5), where fallout was 
encountered that continued to Santa Clara Pueblo; a maximum of 0.15 mR/h was 
found at Puye Road. The team returned up Guaje Canyon, encountering fallout 
1.8 miles west up canyon, which continued for about 1 mile. The maximum 
reading of 1.0 mR/h was recorded 1 mile east of the Guaje pumice mine. The 
remainder of the perimeter survey readings showed background activity. (Ref. 84) 

The team began a clockwise perimeter survey from TA- 1 at 1645; background 
activity was 0.04 mR/h. Fallout was encountered 2.1 miles past the Sportsman's 
Club and continued for about 1 mile. A maximum reading of 1.6 mR/h was 
recorded 0.3 miles further on. The team went west up Guaje Canyon, 
encountering fallout 0.3 miles up canyon. The fallout continued for about 1 mile, 
with a maximum of 3.0 mR/h recorded between 0.6 to 0.7 miles west up canyon. 
The remainder of the perimeter survey was completed down Guaje Canyon, 
through Totavi, and back to TA- 1. All readings showed background activity. The 
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following morning Puye Road was surveyed, with readings fluctuating between 
0.1 and 0.2 mR/h from the Espaiiola Road (State Road 5 )  to the Puye Ruins. (Ref. 
85) 

The team began a clockwise perimeter survey from TA-1 at 1430; background 
was 0.03 mR/h. Fallout was encountered 0.7 miles past the Sportsman's Club and 
continued for 1.4 miles, with a maximum of 0.65 mR/h recorded 1.7 miles past 
the Sportsman's Club. The team surveyed west up Guaje Canyon; a maximum of 
0.3 mR/h was recorded 2 miles up the canyon. (Ref. 86) 

The team began a clockwise perimeter survey from TA-1 at 1625; background 
was 0.03 mR/h. Fallout was encountered at the Rendija Canyon gate and 
continued for 0.8 miles, with a maximum of 0.7 mR/h measured 0.4 miles 
beyond. The fallout pattern also crossed upper Guaje Canyon with a maximum of 
0.4 mR/h about a mile west up canyon. Above-background readings were 
recorded for about 3 miles to Guaje Canyon gate, where the team completed the 
survey through lower Rendija and Guaje canyons to Totavi. Only background 
activity was found. (Ref. 87) 

The team began a special survey from TA-1 at 1500; background activity was 
0.05 mR/h. Since the cloud remained in Bay0 Canyon, the team surveyed only in 
the eastern part of the canyon to the Otowi ruins, recording a maximum of 0.4 
mR/h at 0.3 miles west up Bay0 Canyon from State Road 4. A rough sketch was 
made. (Ref. 88) 

The team began a clockwise perimeter survey from TA-1 at 1830; background 
activity was 0.05 mR/h. The picnic grounds and stables (on North Mesa), and 
Tank Mesa (Barranca Mesa) were surveyed; background activity was recorded. 
Fallout was encountered 1.1 miles past the Guaje pumice mine and continued for 
1.3 miles with a maximum of 0.7 mR/h recorded 0.6 miles past the mine. (Ref. 
89) 

The team began a counterclockwise perimeter survey from TA- 1 at 1630; the 
background activity was 0.03 to 0.05 mR/h. Fallout was encountered in Guaje 
Canyon just east of the pumice mine and continued for almost 3 miles. A 
maximum of 1.0 mlUh was recorded about 0.2 miles past the RendijdGuaje Y. 
The team returned west up Rendija Canyon, measuring 0.1 to 0.2 mR/h for about 
0.8 miles. Tank Mesa (Barranca Mesa) and North Mesa were surveyed; only 
background activity was noted. (Ref. 90) 

The team began a counterclockwise perimeter survey from TA-1 at 1408; the 
background activity was 0.05 mR/h. All measurements were background. 
(Ref. 91) 

The survey team left TA-1 at 1420; background radiation was 0.03 mR/h. A 
reading of 0.04 mRh was recorded at the picnic grounds (on North Mesa), 0.15 
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mR/b at "overlook of Bayo" [tip of Otowi Mesa, called also "North Ridge")- 
probably direct radiation from the firing pad, which was reading 40 R/h waist 
high above the pad shortly after the shot]. Readings on the ''mesa north of 
previous measurement (0.15 mrh)," (Deer Trap Mesa, northeasternmost 
Barrancas Mesa) were background. At 2.7 miles east of the Sportsman's Club, 
fallout of 0.12 mR/h was encountered. At 2.9 miles, fallout was 0.15 mlUh, and at 
Booster #1 (near Guajaendija Y) it was 0.08 mR/h. About 0.5 miles up Guaje 
Canyon, fallout was 0.13 mR/h. The team returned near to the GuajeLRendija Y 
and up the shelf road to the mesa top toward the north above Guaje pumice mine. 
A maximum reading of 0.15 mRh was recorded on the mesa top and near 
background activity was recorded 1 mile east. The team returned to Guaje Canyon 
and completed the perimeter, measuring only background activity. (Ref. 92) 

The team departed TA-1 at 1812; background activity was 0.03 mR/h. 
Background activity was measured until the team reached the "tip of Tank Mesa . 
[Barranca Mesa]," where the reading was 0.3 mR/h (direct radiation from the 
firing pad may have affected this measurement). A clockwise perimeter survey 
was continued. Background activity was recorded until the Guaje Canyon road 
junction with State Road 4; at that point, the reading was 0.10 mR/h. Background 
activity was recorded further east to the.junction of State Roads 4 and 5. Readings 
increased to 1.0 mR/h at Roy's Service' Station (Totavi); continuing 0.6 miles . 
west, only background activity was found to TA-1. The cloud did not rise above 
the Bay0 Canyon walls and apparently followed the canyon to Totavi. (Refs. 93- 
94) 

The a clockwise survey began from TA-1 at 1555; background activity was 0.03 
mR/h. Down Rendija Canyon, 2 miles past the Sportsman's Club, the team 
encountered fallout measuring 0.05 mR/h, with a maximum of 0.7 mR/h recorded 
2.5 miles beyond. Activity slowly decreased to background activity within half a 
mile. The team continued down Guaje Canyon to State Road 4 and north to Puye 
Road junction and then west, encountering 0.07 mR/h 6 to 6.4 miles west on Puye 
Road, essentially directly in line with the previous encounter in Guaje Canyon. 
The next morning the team monitored in Espaiiola, Riverside, and Fairview (areas 
east and north of Espafiola); only background activity was detected. (Ref. 95) 

. 

. 

' 

The team began a clockwise survey from TA-1 at 1506; background activity was 
0.03 mlUh. Team members encountered fallout about 0.7 miles past the . 

Sportsman's Club. Activity was 0.09 mR/h, falling to 0.05 mR/h in the next 0.3 
miles. Only background activity was found at Booster #1 (3 miles east past the 
Sportsman's Club) and for 2.3 miles west up Guaje Canyon. At 2.3 miles, fallout 
was encountered, which increased to a broad maximum of 0.4 mR/h for 0.4 miles, 
continued at this level for 0.4 miles, and then decreased to 0.15 mR/h at the Guaje 
Canyon gate. The team returned east down Guaje Canyon to State Road 4 and 
back to Los Alamos, encountering only background activity. An interesting 
observation (but not the only time observed) was that fallout was more intense in 

. 
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Shot #206 

Shot #207 

Shot #208 

Shot #209 

-1 

Shot #210 

Shot #211 

Guaje Canyon than in Rendija Canyon. This part of Guaje Canyon is about 1.5 
miles further from Point Able. (Ref. 96) .. 

The survey team left TA-1 at 1223; background activity was 0.03 mR/h. The team 
made the complete perimeter survey and found no readings above background. 

rim. (Ref. 97) 
The cloud was observed to start to the north and then spread east along the canyon 1 .  

- 1  . 

The survey team left TA-1 at 1310; .background activity was 0.03 mR/h. The I 
perimeter survey was completed with no readings above background recorded. I 
(Ref. 98) I 

The team began a clockwise perimeter survey from the Administration Building 
(TA-3, SM-43) at 1340 (note the new starting point); background activity was 
0.03 mR/h. Fallout was encountered from 0.9 to 1.2 miles east of the Sportsman’s 
Club, and the maximum activity was 0.15 mR/h beyond the Sportsman’s Club. 
The team completed the survey route, finding only background activity. The cloud 
was observed to move to the south Bay0 Canyon wall and then rise and move 
north. (Ref. 99) 

The survey team left Point Weather at 1200 (only 5 minutes after the shot) and 
immediately measured 13 mR/h (probably direct radiation from the,cloud, not 
fallout). On the continuing clockwise perimeter survey , fallout (0.1 mR/h) was 
encountered 1.4 miles east of the Sportsman’s Club and continued above 
background with peaks of 0.8 mlUh at the Barranca (Rendija) gate and 1.2 m R h  
0.4 miles west up Guaje Canyon. The remainder of the survey found no activity 
above background. (Ref. 100) 

The team left the Administration Building (SM-43) at 1416; background activity 
was 0.03 mEuh to Point Weather, where the reading was 0.07 mRh (probably a 
direct reading from the firing pad). Fallout was encountered 0.6 miles past the 
Sportsman’s Club, with a maximum of 0.7 m R h  recorded 1.8 miles east. It 
continued above background for another 0.6 miles. The team completed surveying 
the rest of the perimeter, encountering only background activity. (Ref. 101) 

The survey team left the Administration Building (SM-43) at 1315; background ’ 

activity was 0.03 mR/h; activity at Point Weather was 0.07 mR/h. Only 
background activity was encountered on the perimeter survey. The section of 
State Road 4 road toward White Rock’was also checked and background found. 
(Ref. 102) 

Shot #212 The team began a clockwise survey from the Administration Building (SM-43) at 
1555; background activity was 0.03 mR/h; activity at Point Weather was 0.5 
mlUh. Fallout was encountered 1.3 miles east of the Sportsman’s Club and 
continued for 3.1 miles, with a peak between 1.0 and 1.3 mR/h recorded 2.1 miles 
east of the Club. Fallout also crossed Guaje Canyon beginning 0.5 miles west up 
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Shot #213 

Shot #214 

Shot #215 

Shot #216 

Shot #217 

I 

Guaje Canyon and continuing above background for 2.1 miles. A maximum 
reading of 1.3 mR/h was recorded 1.1 miles west up canyon. (Ref. 103) 

The team began a clockwise survey from the Administration Building (SM-43) at 
1605; background activity was 0.03 mR/h. Fallout was encountered 2.4 miles east 
of the Sportsman’s Club (0.1 mRh) and 0.8 miles west up Guaje Canyon (0.8 
mR/h). During the remainder of the clockwise perimeter survey, only background 

I 

I 
activity was detected. (Ref. 104) I 

I 
, 

The team began a clockwise survey from the Administration Building (SM-43) at 
1501; background activity was 0.04 mR/h. Fallout was encountered 1.3 Ales east 
past the Sportsman’s Club, with a peak of 0.5 mR/h occurring 0.5 miles further 
on. The peak reading was caused by a one-foot-square contaminated area 
measuring 6 mR/h at 6 inches (probably one or more particles). (Ref. 105) 

The team began a clockwise survey from the Administration Building (SM-43) at 
1100; background activity was 0.03 mR/h. Fallout was encountered 0.5 miles east 
of the Sportsman’s Club, with a peak of 0.3 mR/h occurring 1.7 miles past the 
Sportsman’s Club. Above-background readings continued to the RendijdGuaje 
canyons junction and then increased west up Guaje Canyon, with peak of 1.5 
mR/h occurring 1.8 miles up the canyon and continuing above background for 
about 1 mile. The team completed the perimeter survey down Guaje Canyon to 
Highway 4 and returned to the Administration Building; only background activity 
was detected. (Ref. 106) 

The team began a clockwise survey from the Administration Building (SM-43) at 
1515; background activity was 0.03 mR/h. Fallout was encountered 1 mile past 
the Sportsman’s Club and continued for 0.8 miles, with a peak of 1.0 mR/h 
occurring 1.4 miles past the Sportsman’s Club. The perimeter survey was 
completed with positive readings recorded 1 mile east of the main gate. Peak 
activity of 0.4 mR/h occurred at the entrance to the East Gate Lab. No explanation 
was offered for these later readings, which are in the opposite direction from 
which the ,main cloud was detected. Operations at the East Gate Laboratory are 
suspected (see shots #238,240, and 242). (Ref. 107) 

The team began a counterclockwise survey from the Administration Building 
(SM-43) at 1510; background activity was 0.05 mR/h: A reading of 0.3 mR/h was 
recorded at the dump site near the Los Alamos Airport. The team completed the 
perimeter survey; all readings showed only background activity. A town site 
survey began at 1700; a peak of 0.15 mTUh was recorded at the eastern end of 
Manhattan Loop (eastern residential area). Activity up to 0.075 mR/h was 
recorded at the DP Road trailer court (south of the airport). At 0.1 miles west of 
Point Weather, activity from 1 mRh to 0.5 mR/h was recorded to the ballpark (on 
North Mesa),where background activity was measured. A detailed survey of the 
town site made the next day confirmed elevated levels throughout much of the 
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Shot #219 

Shot #220 

Shot #221 

Shot #222 

Shot #223 

Shot #224 

eastern town site. Several fixed-area monitors throughout town showed elevated ’ 

readings. (Ref. 108) 

The team began a counterclockwise survey from the Administration Building 
(SM-43) at 1330; background activity was 0.03 mR/h. A reading of 0.1 mR/h was 
recorded at the stables (on North Mesa), but it was questioned on the survey sheet 
as not being reasonable, probably because the cloud was reported to have gone to 
the east. Fallout of 0.07 mR/h was encountered in Guaje Canyon 0.7 miles past 
the pumice mine, continuing for about 0.5 miles, with a peak of 0.1 mR/hr 
halfway between.’Activity between 0.5 and 0.07 mR/h was recorded north on 
State Road 5, 3.2 miles from the junction. (Ref. 109) 

The team left the Administration Building (SM-43) at 1650; background activity 
was 0.03 mR/h. During the counterclockwise perimeter survey, fallout (0.04 
mRh) was encountered at the junction of the Main Hill Road/White Rock cutoff.. 
It increased to a maximum of 0.4 mR/h at 0.3 miles before the junction of Guaje 
Canyon and State Road 4. At Otowi Bridge, activity was 0.08 mR/h; at the 
Espaiiola Highway (State Road 5 )  to Puye Road, it was 0.08 to 0.09 mIuh for 3 
miles: At the entrance to Guaje Canyon, activity was 0.2 mR/h and persisted to 
the Guaje pumice mine, where the 0.08 mR/h reading was attributed to 
contamination on the vehicle since the reading continued at this level until the 
team returned to the Administration Building. Weather observations confirmed 
that the cloud did not rise above the canyon walls to reach the southwest winds. 
(Ref. 110) 

The team began a clockwise survey from Administration Building (SM-43) at 
1630; background activity was 0.04 mR/h. A clockwise perimeter survey was 
completed that included Puye Road; no measurable fallout was detected. Weather 
observations of the cloud support these findings. The cloud remained in Bay0 
Canyon: (Ref. 1 11) 

The team left the Administration Building (SM-43) at 1625; background was 0.03 
.a. A counterclockwise survey included the Puye pumice mine;.the survey 
team returned through Guaje Canyon. The recorded instrument readings 
fluctuated between 0.02 and 0.05 mR/h but were considered negative. Weather 
observations confirmed that the cloud remained in the canyon. (Ref. 112) 

The team began a clockwise survey from Administration Building (SM-43) at 
1640; background activity was 0.05 mR/h. Fallout was encountered 0.4 miles east 
past the Sportsman’s Club, with a maximum of 0.6 mR/h recorded just beyond and 
falling to background 0.8 miles past the Sportsman’s Club. (Ref. 113) 

The team began a clockwise survey from Administration Building (SM-43) at 
1335; background activity was 0.05 mR/h. Fallout was encountered 1.2 miles east 
past the Sportsman’s Club, with a maximum of 0.6 mR/h recorded 1.4 miles past 
the Sportsman’s Club. The same reading was recorded 2.0 miles past the 

. 

64 



I 

. 

Shot #225 

Shot #226 

Shot #227 

Shot #228 

Shot #229 

Shot #230 

Shot #232 

Shot #233 

Sportsman’s Club. A reading of 1 .O mR/h was recorded 1.6 miles west up Guaje 
Canyon; 0.08 mlUh was recorded at the Puye pumice mine, although the same 
reading was recorded at the Administration’Building, which does not seem 
reasonable. Contamination on the detector or the vehicle is suspected. (Ref: 114)’ 

The team began a clockwise survey from the Administration Building (SM-43) at 
1707;’background activity was 0.05 mR/h. Fallout was encountered 1.4 miles east 
past the Sportsman’s Club, with a maximum of 0.8 mR/h recorded 1.5 miles past 
the Sportsman’s Club. (Ref. 115) 

The team began a clockwise survey and reaching the Sportsman’s Club at 1814; 
background activity was 0.03 mR/h. Fallout was encountered 0.2 miles past the 
RendijdGuaje junction, with a maximum ofo.3 mRIh recorded 0.4 miles down 
canyon. Activity continued above background until past the Guaje pumice mine. 
During the rest of the survey, only background activity was recorded. (Ref. 116) 

The team began a clockwise survey from the Administration Building (SM-43) at 
1343; background activity was 0.02 mR/h. Fallout was encountered at Well #1 
and continued for 1.8 miles, with a maximum of 0.16 mRh recorded 1.3 miles 
west up canyon from State Road 4. (Ref. 117) 

Theteam began a clockwise survey from the Administration Building (SM-43) at 
1625; background activity was 0.02 mR/h. Fallout was encountered at the 
Sportsman’s Club, with a maximum of 5 mlUh recorded one mile east past the 
Sportsman’s Club. Above background readings continued to Booster ##2 at the 
junction of Rendija and Guaje canyons. (Ref. 118) 

The tteam began a clockwise survey from the Administration Building (SM-43) at 
1743; background activity was 0.03 mR/h. Fallout was encountered 1.9 miles east 
past the Sportsman’s Club, with a maximum of 1 .O mlUh recorded 2.1 miles past 
the Sportsman’s Club. Above-background activity was recorded to the junction of 
RendijdGuaje canyons. (Ref. 119) 

The team began a clockwise survey from the Administration Building (SM-43) at 
1535 for a clockwise perimeter survey. All readings showed background activity. 
(Ref. 120) 

The team began a clockwise survey from left the Administration Building (SM- 
43) at 1535; background activity was 0.05 mR/h. Fallout was encountered at the 
RendijdGuaje junction, with a maximum of 0.18 mR/h recorded 0.7 miles down 
canyon. The remainder of the survey recorded background activity. (Ref. 121) 

The team began a clockwise survey from the Administration Building (SM-43) at 
1600; background activity was 0.03 mR/h. Fallout was encountered, twice 
background, in the “new housing area” (Barranca Mesa), and 1.0 mR/h was 
recorded at the end of Tank Mesa (Barranca Mesa, overlooking .the firing site). 

I 

I 
1 

I 
I 

65 



1 Shot#234 

Shot #235 

Shot #236 

Shot #237 

. Shot#238 

Shot #239 

Back on the clockwise perimeter survey route, fallout was encountered 1.2 miles 
east past the Sportsman' Club, with a maximum of 1.4 mR/h recorded at the Guaje 
Canyon gate. The remainder of the survey route showed background activity. 
(Ref. 122) 

The team began a clockwise survey from the Administration Building (SM-43) at 
1405; background activity was 0.04 mR/h. Fallout was encountered 0.5 miles past 
the Sportsman'sClub and continued for 2 miles, with a maximum of 0.18 mR/h 
recorded at Booster #2, which is 1.2 miles east of the Sportsman's Club. (Ref. 
123) 

. 

The team left the Administration Building (SM-43) at 1426; background activity 
was 0.05 mR/h. The team completed the counterclockwise survey; all readings 
showed background activity. (Ref. 124) 

The team left the Administration Building (SM-43) at 1750 to conduct a 
clockwise survey; background activity was 0.03 to 0.04 mR/h. Fallout was 
encountered at the intersection. The fallout continued west along State Road 4 for 
3 miles, with a maximum of 0.6 mR/h recorded 1.5 miles west of the GuajdState 
Road 4 intersection (12 mR/h was recorded at an isolated spot). The remainder of 
the survey showed background activity. The cloud was observed to go over the 
north Bay0 Canyon wall. (Ref. 125) 

The team left the Administration Building (SM-43) at 1401; background activity 
was 0.03 to 0.04 mR/h. Fallout was encountered 1.2 miles past the Sportsman's 
Club, and readings remained elevated to the White Rock junction on State Road 4. 
A maximum of 0.4 mR/h was recorded 2 miles past the Sportsman's Club. (Ref. 
126) 

The team left the Administration Building (SM-43) at 1640; background activity 
was 0.03 to 0.05 mR/h. A clockwise survey was conducted; only background 
activity was recorded until fallout was encountered on the Main Hill Road 0.8 
miles east of the main gate for about 0.6 miles. A maximum of 1.5 mR/h was 
recorded beyond the East Gate Laboratory at the entrance to the Camp Hamilton 
Trail. Because the cloud was reported to go down canyon (east-southeast), the 
readings are not believed to be related to the Bay0 Canyon activity. During this 
period, a large 120-curie cobalt-60 source located about 400 feet directly north of 
the Main Hill Ro'ad at the East Gate Laboratory (TA-19) was in intermittent use 
and is believed to explain these readings (see also shots #240 and #242). (Ref. 
1 27) 

The team left the Administration Building (SM-43) at 1630; background activity 
was 0.04 mR/h. During the clockwise survey, above-background activity was 
encountered at Booster #1,3 miles east of the Sportsman's Club. It continued for 
1.4 miles, with a maximum reading of 0.4 mIUh recorded 3.8 miles past the 
Sportsman's Club. (Ref. 128) 

: 
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Shot #240 

Shot #241 

Shot #242 

Shot #243 

Shot #244 

I 

I 

The team began a clockwise survey from the Administration Building (SM-43) at 
1419; background activity was 0.02 mR/h. Fallout was encountered at the Guaje 
pumice mine and continued for 1.6 miles, with a maximum of 0.12 mR/h recorded 
0.8 miles past the mine. Fallout was encountered again on the Main Hill Road 1.3 
miles east ,of the main gate, with a maximum of 1.3 mRh. recorded 0.5 miles east 
of the gate. Because the cloud was reported to have gone over the north wall of 
Bay0 Canyon, this reading is again attributed to the gamma source at the East 

1 
I 

I 
, 

Gate Laboratory (see shots #238 and #242). (Ref. 129) 
I 

The team began a clockwise survey from the Administration Building (SM-43) at 
1603; background activity was 0.05 mR/h. Questionable activity (only 0.01 mR/h 
over background) was encountered at Booster #1 for 4.2 miles, with a maximum 
of 0.12 mR/h recorded 1.5 miles past the Guaje pumice mine. During the 
remainder of the survey, only background activity was recorded. (Ref. 130) 

The team team began a counterclockwise survey from t Administration Building 
(SM-43) at 17 17; background activity was 0.03 mR/h. Since the cloud was 
observed to travel down canyon, the activity that was encountered 1.7 miles east 
of the airstrip and continued for about 0.5 miles, with a maximum of 1.5 mR/h 
recorded 1.9 miles past the airstrip, is believed to be due to the gamma source at 
the East Gate Laboratory (see shok #238 and #240 above). The remaining 
readings, beginning about 1.5 miles west of Roy's Service Station (Totavi) and 
continuing for about 1.3 miles, are attributable to this shot. A maximum reading 
of 0.4 mR/h was recorded 0.9 miles west of Roy's Service Station. (Ref. 131) 

The team began a clockwise survey from the Administration Building (SM-43) at 
1645; background activity was 0.02 to 0.03 mR/h. Fallout was encountered 0.7 
miles west of Well #1 and continued for 2.5 miles, with a maximum of 1.3 mR/h 
recorded 1.3 miles past Well #1. At Well #1, a particle was collected reading 1100 
mIUh at "contact" with a Cutie Pie (an ionization chamber instrument). 
Background readings during this survey seemed to fluctuate. The environmental 
group reported results of two film badge dosimeters planted at the airstrip, about 1 
mile southwest of the firing site, for a period beginning 22 days before and ending 
30 days after this shot. They reported the readings averaged 200 W m r  over this 
period and attributed the dose to a possible particle from the msiin cloud, although 
the main cloud went in the opposite direction. (Ref. 132-132A) 

The team began a clockwise perimeter survey from the Administration Building 
(SM-43) at 1325; background activity was 0.05 mR/h. Fallout was encountered 
0.8 miles east past the Sportsman's Club and continued for 0.8 miles, with a 
maximum of 0.3 mR/h recorded 1.1 miles past the Sportsman's Club; 2.1 miles 
west up Guaje Canyon thenmaximum was 0.3 mR/h. A resurvey the next morning 
found a "speck" reading of 1.1 mR/h at "contact" on Guaje Road, where the 
maximum reading was found the day before. (Refs. 133-136) 
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Shot #245 The team started a survey on Barranca Mesa, completing a clockwise route. All 
readings were recorded as "00." (Ref. 137) 

Shots # 2 4 6  For these experiments, the configuration was such that the RaLa source remained 
254 intact. There was no dispersion of radioactive material. 
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Monitoring Results from Bay0 Canyon Experiment of 11/16/54, November 22, 
1954. 

. 
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49. 

50. 

51. 

52..  

53. 

54. 

55.  

56. 

57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

[Shot 1721 Monitoring log and reporting sheet by [W. S.] Johnson and [C. P.] 
Skillern, November 16,1954. . 

[Shot 1731 Monitoring log and reporting sheet by [C. P.] Skillern and [w. S.] 
Johnson, December 2, 1954. I 

[Shot 173 ] Memorandum from William S. Johnson, H-5, to Leo Chelius, H-1, 
Monitoring Results from Bay0 Canyon Experiment of 12m54, December 3,1954. 

[Shot 1751 Memorandum from William S. Johnson, H-5, to Leo G. Chelius, H- 
1,  Monitoring Results Following Bay0 Canyon Experiment of 121’301’54, January 3, 
1955. 

[Shot 1751 Monitoring log and reporting sheet by [w. S.] Johnson and [C. P.] 
Skillern, December 30,1954. 

[Shot 1761 Memorandum from William S. Johnson, H-5, to Leo G. Chelius, H- 
1, Monitoring Results Following Bay0 Canyon Experiment of 1/6/55, January 6, 
1955. 

[Shot 1761 Monitoring log and reporting sheet by [w. S.] Johnson and [C. P.] 
Skillern, January 6,1954. 

[Shot 1771 Memorandum from Clarence P. Skillern, H-5,’to Leo G. Chelius, H- 
1,  Monitoring Results Following Bay0 Canyon Experiment of 1/12/55, January 12, 
1955. 

[Shot 1771 Ofl-Site Monitoring Report, January 12, 1955, no author listed. 

[Shot 1781 Memorandum from William S. Johnson, H-5, to Leo G. Chelius, H- 
1,  Monitoring Results Following Bay0 Canyon Experiment of 3/17/55, March 17, 
1955. 

[Shot 1781 Monitoring log and reporting sheet by [C. P.] Skillern and [w. S.] 
Johnson, March 17, 1955. 

[Shot 1791 Memorandum from William S. Johnson, H-5, to Dean Meyer, H-1, 
Monitoring Results from Bay0 Canyon Experiment of 3/22/55, March 24, 1955. 

[Shot 1791 Hand-drawn map, March 23, 1955, no author listed. 

[Shot 1791 Monitoring log and reporting sheet by [C. P.] Skillern and [W. S.] 
Johnson, March 23, 1955. 

[Shot 1801 Memorandum from William S. Johnson, H-5, to Dean D. Meyer, H- 
1, Monitoring Results following Bay0 Canyon Experiment of 3/30/55, March 3 1, 
1 ncc L7JJ. 

[Shot 1801 Monitoring log and reporting sheet by [W. S.] Johnson and [C. P.] 
Skillern, March 30,1955. 

[Shot 1801 Handwritten monitoring log by G. J. Littlejohn, March 30, 1955. 

[Shot 1801 Hand-drawn map, March 30, 1955, no author listed. 
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67. 

68. 

69. 

I 
I 70. 

I 

I 

71. 

72. 

73. 

74. 

75. 

76. 

77. 

78. 

79. 

80. 

81. 

82. 

83. 

[Shot 1811 Memorandum from William S. Johnson, H-5, to Leo G. Chelius, H- 
1, Monitoring Results Following Bay0 Canyon Experiment of 4/7/55, April 8, 
1OKC LIJJ. 

[Shot 1811 Monitoring log and reporting sheet by [w. S.] Johnson a d  [C. P.] 
Skillern, April 7, 1955. 

[Shot 1821 Memorandum from C. P. Skillern, H-5, to Leo G. Chelius, H-1, 
Monitoring Results following Bay0 Canyon kperiment of 4/22/55, May 2, 1955. 

[Shot 1821 Monitoring log and reporting sheet by [C. P.] Skillern and Moss, 
April 22, 1955. 

[Shot 1841 Memorandum from C. P. Skillern, H-5, to Leo Chelius, H-1, 
Monitoring Results Following Bayo Canyon Experiment of 5/5/55, May 6,1955. 

[Shot 1841 Monitoring log and reporting sheet by [w. S.] Johnson and [C. P.] 
Skillern, May 5, 1955. 

[Shot 1851 Memorandum from Clarence P. Skillern, H-5, to Leo Chelius, H-1, 
Monitoring Rendija-Guaje Canyon following Bay0 Canyon Experiment of S/12/S5, 
May 13, 1955. 

[Shot 1851 Monitoring log and reporting sheet by [W. S.] Johnson and [C. P.] 
Skillern, May 12, 1955. 

[Shot 1861 Monitoring log and reporting sheet by [W. S.] Johnson and [C. P.] 
Skillem, May 20,1955. 

[Shot 1861 Memorandum from Clarence P. Skillern, H-5, to Leo G. Chelius, H- 
I ,  Results of Bay0 Canyon Monitoring Run 5/20/55, May 23, 1955. 

. 

[Shot 1871 Memorandum from C. P. Skillern to Leo G. Chelius, Monitoring Run, 
on Rendija-Guaje Canyon 5R6i.5, May 27,1955. 

[Shot 1871 Monitoring'log and reporting sheet by Meyer and [C. P.] Skillern, 
May 26, 1955. 

[Shot 1881 Memorandum from C. P. Skillern to Leo G. Chelius, H-1, 
Monitoring Run on the Rendija-Guaje Canyon Road Following Bay0 on 6/2/55, 
June 3 ,  1955. 

[Shot 1881 Handwritten monitoring note, June 2, 1955, no author listed. 

[Shot 1891 Monitoring log and reporting sheet by G. J. Littlejohn, September 16, 
1955. 

[Shot 1911 Monitoring log and reporting sheet by Elliott and [P.] Romero, 
October 7, 1955. 

[Shot 1921 Monitoring log and reporting sheet by Elliott and Pederson, October 
19, 1955, and handwritten notes, October 20, 1955. 
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84. 

85. 

86. 

87. 

88. 

89. 

90. 

91. 

92. 

93. 

94. 

95. 

96. 

97. 

98. 

99. 

100. 

101. 

102. 

[Shot 1931 Monitoring log and reporting sheet by [G. 5.1 Littlejohn and Riebe, 
October 26, 1955. 

[Shot 1941 Monitoring log and reporting sheet by Pederson and [G. J.] 
Littlejohn, November 3, 1955. 

[Shot 1951 Monitoring log and reporting sheet by Lawrence and [G. J.] 
Li ttlejohn, November 17, 1955. 

[Shot 1961 Monitoring log and reporting sheet by Pederson and [G. J.] 
Littlejohn, November 29, 1955. 

[Shot 1971 Monitoring log and reporting sheet by Pederson and [G. J.] 
Littlejohn, January 27, 1956. 

[Shot 1981 Monitoring log and reporting sheet by [P.] Romero and [G. 5.1 
Littlejohn, February 21,1956. 

[Shot 1991 Monitoring log and reporting sheet by Lawrence and [G. J.] 
Littlejohn, March 1, 1956. 

[Shot 2011 Radiation survey sheet, March 14, 1956, no author listed. 

[Shot 2021 Radiation survey sheet, March 22, 1956, no author listed. 

[Shot 2031 Memorandum from Carl W. Buckland, Leader, General Monitoring 
Section, H-1, to Leo G. Chelius, Alt. Group Leader, H-1, Znfomzal Report on 
Bay0 Operations from the H-1 Group Ofice on 4/7/56, April 9,1956. 

[Shot 2031 Bay0 Shot [radiation survey] by [P.] Romero and [G. 5.1 Littlejohn, 
April 7,1956. 

[Shot 2041 Bay0 Survey [radiation survey] by Elliott and [G. 5.1 Littlejohn, April 
12, 1956. 

[Shot 2051 Bay0 Shot [radiation survey] by Elliott and [G. 5.1 Littlejohn, April 
20, 1956. 

[Shot 2061 Bay0 Shot [radiation survey] by [G. 5.1 Littlejohn and Boyles, April 
26, 1956. 

[Shot 2073 Radiation survey by Boyles and [G. J.] Littlejohn, May 10, 1956. 

[Shot 2081 Radiation survey by Boyles and [G. J.] Littlejohn, May 21, 1956. 

[Shot 2091 Radiation survey, May 25, 1956, no author listed. 

[Shot 2101 Radiation survey, June 7, 1956, no author listed. 

[Shot 2111 Radiation survey by Enders and [C. D.] Blackwell, June 14, 1956. 

103. [Shot 2121 Bay0 Shot [radiation] Survey by Elliott and [G. J.] Littlejohn, 
October 5,1956. 
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I 

- 

104. 

105. 

106. 

107. I 

108. 

109. 

110. 

111. 

112. 

113. 

I 
I 

114. 

115. 

116. 

. 117. 

118. 

119. 

120. 

121. 

122. 

123. 

124. 

[Shot 2131 Bay0 Shot [radiation] Survey, by [G. J.] Littlejohn, October 15, 
1956. 

[Shot 2141 Bayo-Cloud-Fallout [radiation survey], by Joe Romero, October 10, 
1956. 

[Shot 2151 Radiation survey by [G. J.] Littlejohn, November 1, 1956. 

[Shot 2161 Bay0 Shot [radiation survey], December 5, 1956, by [G. J.] 
Littlejohn. 

[Shot 2171 Radiation surveys, December 20-21, 1956, no author listed. 

[Shot 2191 Radiation survey, March 29, 1957, no author listed. 

[Shot 2201 Bay0 Fallout [radiation survey], April 17, 1957, no author listed. 

. .  

[Shot 2211 Monitoring log and reporting sheet by Joe and Bruce, May 9, 1957. 

[Shot 2223 Monitoring log and reporting sheet by Elliott and Fredrick, June 20, 
1957. 

. 

[Shot 2231 Monitoring log and reporting sheet by Elliott and Pederson, July 10, 
1957. 

[Shot 2241 Monitoring log and reporting sheet by Elliott and Lucy, July 23, 
1957. 

[Shot 2251 Monitoring log and reporting sheet by Elliott and Reibe, September 
27, 1957. \ 

[Shot 2261 Monitoring log and reporting sheet by Jack and Bob, October 9, 
1957. 

[Shot 2271 Monitoring log and reporting sheet by George Littlejohn, January 30, 
1958. 

[Shot 2281 Monitoring log and reporting sheet and map by Cox and Elliott, 
February 19, 1958. 

[Shot 229 ] Monitoring log and reporting sheet by Elliott and Reynolds, March 
7, 1958. 

[Shot 2301 Radiation survey, April 3, 1958, no author listed. 

[Shot 2321 Monitoring log and reporting sheet by Elliott and Cox, June 3, 1958. 

[Shot 2331 Monitoring log and reporting sheet by Elliott and '? , no date. 

[Shot 234lMonitoring log and reporting sheet by Elliott and [P.] Romero, 
February 20, 1959. 

[Shot 2351 Bay0 Canyon Shot [radiation] Survey, March 13, 1959, no author 
listed. 
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125. 

126. 

127. I 

128. I 
i 

129. 

130. 

131. 

132. 

133. 

134. 

135. 

136. 

137. 

[Shot 2361 Monitoring log and reporting sheet by Elliott and [P.] Romero, April 
2, 1959. 

[Shot 2371 Monitoring log and reporting sheet by Elliott and Bustos, April 14, 
1959. 

[Shot 2381 Monitoring log and reporting sheet by Elliott and Lizut, May 15, 
1959. 

[Shot 2391 Monitoring log and reporting sheet by Reynolds and Lizut, June 4, , 

1959. 

[Shot 2401 Monitoring log and reporting sheet by Elliott and Lizut, June 26, 
1959. 

[Shot 2411 Monitoring log and reporting sheet by C. Blackwell and G. 
Littlejohn, October 7, 1959. 

[Shot 2421 Monitoring log and reporting sheet by Craig and Elliott, March 8, 
1960. 

[Shot 2431 Monitoring log and reporting sheet by P. Romero and G. Melton, 
May 4, 1960. 1 

. 

[Shot 2441 Memorandum from Charles D. Blackwell, Alt. Leader, General 
Monitoring Section, H-1, to Dean D. Meyer, Group Leader, H-1, Perimeter 
Radiation Survey of Bayo Canyon, September 6, 1960. 

[Shot 2441 Monitoring log and reporting sheet by Charles Blackwell, September 
1, 1960. 

[Shot 2441 Monitoring log and reporting sheet by R. Elliott and C. Blackwell, 
September 2, 1960. 

[Shot 2441 Monitoring log and reporting sheet by A. Montoya and J. Romero, 
September 2, 1960. 

[Shot 2451 Monitoring log and reporting sheet by Leo Martinez and Jeannette 
McGovern, October 11,1960. 
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ATTACHMENT I 

LOS -0s FACILITIES RADIOACTIVE 

AIRBORNE EFFLUENT RELEASE SVMMARY ~&wedD~""F' 
publiC\y ~-9~' 

FOR CY86 P 

Prepared by.: Frank Guevara. HSE-& 

Date: March 20, 1987 

. .  
. .  



Part  - 
1; 

2. 

3. 

4. 

5. 

6. 

. 7. 
. .  

a. 

Description 

Total Release Sumnary by Nuclide 

Plutonlun Releases by hcillty 

Uranium Releases by Facility . 

Mixed Fission Product Releases ~y Ihcillty 

Tritiun Releases by Facility 

Mlscellaneous Releases by Pacility 

L4MPF' Particulateflapor Activation Products 

Cchparison of 1985 and 1986 Stack Releases 



PAR" 1. CY86 m A L  IDS A M O S  AIRBORNE REUXSES BY NWCLIDE 

S W Y  OF ACTIVITY DISCHARGED 

PU 
U-235 
u-238 
MFP' . 
G/MAP 
P/VAP 

. 1-131 
Ar-41 
H-3 
H-3/V 
P-32 
MSP 

-- 2.07 E+02 
= 7.05 EM2 
= 1.39 EM2 
= 2.57 E+03 
= 1.12 E+11 
= 1.15 EM5 
= 3.80 EM1 
= 2.76 EM8 
= 1.07 E+10 
= 7.46 EM6 
= 6.99 E+O1 

' =  2.56 E-01 

MICROCURIFS. ( 1 ) 
, MICROCURIES 
MICROCURIES 
MICROCURIES (2) 
MICRCXXRIES (3 )  
MICROCURIES (4) 

MICROCURIFS ( 5 )  
MICROCURIES (6) 
MICROCURIES ( 6 )  
MICROCURIES 
MICROCURIES .(7) 

- MICROCURIFS 

NO!LES: 

(1). PU VALUE3 CONTAIN 1NDE;TERMINANT TRACES OF AM-241, A DECAY FBOElET OF 
PU-241. 

(2). MFP DE"ES MIXED FISSION PRODUCTS. 

( 3 ) .  G/MAP DEN= GASEOGS MIXED ACTIVATION PRODUCTS: N-16, C-10, 0-14, 0-15, 
N-13, C-11, AND AR-41. PE"AGES ARE I N  PART 6 .  

(4 ) .  P/VAP DENCYIES PARJ!ICuLATE AND/OR VAPOR ACTIVATION PRODUCTS ' (SFS PART 
VII). 

( 5 ) . AR-41 VALUE IS FOR OMFXA WEST REACTOR ONLY AND DOFS NCrr CONTAIN THE 
AR-41 INCLUDED I N  G/MAP. 

H-3 DENCYTJS E L m A L ,  FORM TRITIW GAS AND H-3/V DENOTFS TRITIUM VAPOR 
I N  THE.HT€l FORM 

(6). 

(7). MSP DENOTES MIXED SPALLATION PRODUCTS. 



, ,  

PART 2. CY86 LOS ''.AnOS AXRWRNE PLUTONIUM RELEASv" BY FACILITY I .  

TOTAL 
STACK MICROCURIES 

LOCATION' 6 ID DISCHARGED 

TA3-29 FE-14 
TA3-29 FE-15 
TA3-29 FE-17 
TA3-29 FE-18 
TA3-29 FE-19 
TA3-29 FE-21 
TA3-29 FE-28 
TA3-29 FE-29 
TA3-29 FE-30 
TA3-29 FE-31 
TA3-29 FE-32 
TA3-29 FE-33 
TA3-29 FE-34 
TA3-29 FE-35 
TA3-29 FE-44,45,46 
TA21-150,FE-1 
TA21-257 ,FE-4 
TAZl-313(2E),FE-l 
TA21-313(3W),FE-2 
TA21-314(3E),FE-l 
TA2 1-3 14( 4W), FE-7 
TA21-315(5W),FE-1 
TA21-324,FE-1 
TA21-4(HC),FE-1 
TA35-7 FE-2 
TA35-7 FE-7 
TA35-7 FE-8 
TA43 FE-9 
TA43 FE-10 
TA43 FE-12 
TA43 FE-34 
TA48 FE-15 
TA48 FE-18 
TA48 FE-45,46 
TA48 FE-51 
TA48 FE-54 
TA48 FE-60 
TA50 FE-1 
TA50 FE-2 
TA50 FE-3 
TA50 FE-6 
TA50 FE-17 
TA50 FE-25 
TA5O FE-27 
TA50-37 FE--l 
TA50-69 FE-1 
TA50-69 FE-3 
TA54 RM EXH FE-1 
TA54 PROCESS FE-2 
TA55 N/S FE-15 
TA55 S/S FE-16 

.. 

0 .OOE+OO 
0. ooE+oo 
1.20E-02 
3.30E-02 
1.86E+O2 
3.44E-01 
6.73E+OO 
4.34E-01 
1.00E-02 
5.00E-02 
2.70E-02 
1.94E-01 
9.40E-02 
3.30E-02 
3.191~-01 
4.81E-01 
7.00E-02 
2.10E-02 
9.9 5E-0 1 
1.07E-01 
3.78E-01 
1.99E-01 
1.22E+OO 
1.00E-01 
2.93E-01 
7.00E-02 
O.OOE+OO 
4.43E-01 
3.31E-01 
2.05E+OO 
9.00E-02 
1.67E+O0 
1.00E-03 
4.633-01 
O.OOE+OO 
1.72E-01 

' 5.43E-0 1 
1.53E-01 

7.00E-02 
1.10E-02 
9.40E-02 
3. LOE-02 
2 . OOE-02 
1.70E-02 
1.20E-02 
1.00E-03 
1.00E-03 
1.64E-01 
4.90E-02 
1.85E-01 

2.47E+OO 

. TOTAL PU . RELEASED : 

TOTAL . AVERAGE 
tu OF AIR MICROCURIES 
DISCHARGED 

2.40E+14 
6.81E+14 
1.3LE+14 

6.97E+14 
1.41E+14 

1.51E+14 

4.9 1E+14 
7.863+14 
9.233+13 
1.41E+L4 
3.19E+14 
7 . 52E+L4 
9.23E+13 
1.42E+15 
2.2 1E+14 
2.54E+L3 
1.98E+14 

' 2.92E-i-14 
2.17E+14 
2.03E+14 
3.44E+L4 
2.13E+14 
2.993+13 
2.57E+14 
5.283+13 
2.993+13 
2.61E+14 
2.283+14 
2.7 2 E+14 
3.03E+14 
8.00E+14 
2.43E+12 

. 7.983+14 
2.17E+L3 
9.233+13 
9.90E+12. 
3.48E+14 
6.39E+14 
4.69E+L3 
6.57E+lO 
2.86E+13 
5.423+13 
1.533+14 
1.88E+ 14 
1.353+13 
1.35E+l3 
6.10E+L2 

' , 5.343+12 
1.943+14 
2.423+14 

L051E+14 

PER HL 

0 .OOE+OO 
0 . ooE+oo 
9. L8E-17 
2 . 1913-16 
2.67E-13 
2.443-15' 
1.37E- 14 
5.53E-16 
1.08E-16 
3.54E-16 

' 8.473-17 
. 2.58E-16 

6 25E- 16 
3 . 58E-16 
2.25E-16 
2.17E-15 
2.75E-15 

3.41E-15 
4.92E-16 
1.87% 15 
5.793-16 
5.743-15 
3.343-15 
1 . 14E-15 
1.333-15 
0 . OOE+OO 
1 70E-15 
1.45E- 15 
7.53E-15 
2.97E- 16 
2.09E-15 
4.1'2E- 16 
5.80E- 16 

1.87E-15 
5.49E- 14 
4.40E- 16 
3.87.E- 15 
1.49E-15 
1.67E-13 
3.298-15 
5.72~ 16 

~ 1.3LE-16 
9.03E- 17 
'8.86E- 16 
7.39E-17 
1.64E- 16 
3 .'07E-l4 
2.523-16 
7.63E- 16 

1. om- i6 

0 .OOE+OO 

207.33 MICROCURIES 
I"'; i-.! 

.-'C ... .... 

'PRINCIPAL 
. ISOTOPE 

PU * 

PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 

. PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 



- .  - .  . .  - .  . .. . . . 

. . .  

PART 3.  'CY86 LOS A M O S  AIRBORNE URANIUM RELEASES BY FACILITY 

TOTAL 
MICROCURIES . 

DISCHARGED 

TOTAL 
ML OF AIR 
DISCHARGED 

AVERAGE 
MICROCURIES 
PER HL 

PRINCIPAL 
ISOTOPE 

STACK 
LOCATION & ID 

.. 
TA3-29 FE-20 
TA3-29 FE-22. 
TA3-29 FE-23 
TA3-29 FE-24 
TA3-29 FE-26 
TU-29 FE-27 
TA3-35 FE- 1,2 
TA3-66 FE-LO 
TA2 1-3 (WIN), FE-6 
TA21-4(HAIN),FE-3 
TA48 'FE-11 
TA48 FE-40 

3.72E-01 
2.02E-01 
4.65E+02 ' 

2 . 26E+01 
4 57 E-0 1' 
6.3813-01 
1.42E-01 
2 . 18E+OO 
1 . 14E+02 
9.83E+O1 
6 . LLE-01 
0 .OOE+OO 

5.563+14 
9.23E+L3 
2 . 9 7E+14 
5 56E+14 
1 . 19E+l4 
1'. 31E+14 

1.42E+14 

3.  15E+14 
1 .OLE+LS 

2.35~+i4 

2.57E+L4 

4.9 2E+13 

6.69E-16 
2.19E-15 
1.573-12 
4.07E-14 
3.84E-15 
4.88E-15 
6.04E-16 
1 A3E-14 
4.43E-13 
3.. 12E-13 
6 . 0 4 ~  16 
0 .OOE+OO 

U-235 
U-235 
U-235 

. U-235 
U-235 
U-235 
U-235 
U-235 
u-235 
U-235 
U-235 
U-235 

TOTAL U-235 RELEASED: 704.64 MICROCURIEES 

TOTAL 
MICROCURIES 
DISCHARGED 

TOTAL AVERAGE 
ML .OF AIR MICROCURIES 
DISCHARGED PER ML 

STACK 
LOCATION 6 ID 

PRINCIPAL 
ISOTOPE 

TA3-66 FE-8 
TA3-66 FE-9 
TA3-66 FE-13 
TA3-66 ' FE-24 a 

TA3-66 FE-26 
TA3-102 ,FE-20 
TA3-14L,FE-6 
TA3- 141',PE-9 
TA3-141 ,FE-LO 
TA46 FE-41 

1.5OE+Ol 
2.98E+Ol 
8.56E+OL 
2 . 20E-02 
3.28E+OO 
1.24E+00 
1.80E-02 
3.75E+OO 
6.38E-0 1 
4 00E-03 

2.40E+L4 
6.80E+14 
4.88E+14 
3 . 36E+l3 
1.30E+13 
7.09E+13 
5 . 30E+12 
4.48E+L4 
2.44E+14 
1.35E+L3 

6.23E-14 
4.. 393-14 
1.7 5E- 13 
6 S5E-16 
2.523-13 
1.75E- 14 
3.40E-15 
8 i 36E-15 
2.6 LE- 15 
2.963-16 

U-238 
U-238 

U-238 
U-238 
U-238 
U-238 

. U-238 
* U-238 

U-238 

u-238 

139.35 MICROCURIES TOTAL U-238 RELEASED: 



_ -  . . .  . .. . -  
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PART 4. Cy86 L0.S ALAMOS AIRBORNE MIXED FISSION PRODUCT RELEASES 'BY FACILITY 

TOTAL 
STACK MICROCURIES 

LOCATION & ID DISCHARGED 

TA3-29 FE-44,45,46 
TA21-4(HC) ,FE-1 , 

TA48 FE-11 
TA48 FE-15 
TA48 FE-18 . 
TA48 FE-40 
TA48 FE-45,46 
TA48 ' FE-51 
TA48 FE-54 
TASO FE-1 
TA50 FE-2 
TA5O FE-3 
TASO FE-6 
TA5O FE-17 
TASO. FE-25 
TA50 FE-27 
TASO-37 FE-1 

4.79EM1 
3.24E-01. 
1.41EM2 

4.91E-01 
1.50E+O3 
6.28EM2 
6.66E-01 
2 . 34E+OO 
7.6OE+OO 
9.21E+OO 
2.32E-01 
3.00E-03 
1.07E-01 
2.7 2E-0 1 
8.42E-01 

2 . 32E+02 

1.88E+OO 

TOTAL AVERAGE. 
ML OF AIR MICROCURIES 
DISCHARGED PER HL 

3.37E-14 
LOOSE-14 
l039E-13 
2.90E-13 
2.03E-13 
3.04E-11 
7.87E-13 
3.07E-14 
2.54E-14 
2. L9E-14 
1.46E- 14 
4.9SE- 15 
1.743-13 
3.74E-15 
5.5SE-15 
5.5LE-15 
1. OOE- 14 

PRINCIPAL 
ISOTOPE 

MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
M F P  
MFP . 

MFP ' 

MFP . 
HFP 
MFP 
MFP 

TOTAL MFP RELEASED: . 257 1.25 MICROCURIES 

'* PART 5. CY86 LOS ALAMOS AIRBORNE TRITIUM RELEASES BY FACILITY 

STACK 
LOCATION & 

TOTAL 
MICROCURIES. 

ID DISCHARGED ' 

TA3-16 . FE-14 
TA3-16 FE-16 
TA3-40 FE-25 
TA21-155N(TSTA),FE-5 
TA21-209,FE-1,10,12 
TAM-86 FE-6,11 
TA35-TSL213,FE-1 
TA35-TSL213,FE-5 
TA41-4 FE-17 
TA53 WNR FE-2 
TA53 MAIN ST FE-3 
TA55 S/S FE-16 

6.39EM8 
5.89E+O8 
1.69EM4 
l.O4E+O7 
4.38EM8 
6.66E+O9 
O.OOE+OO 
4.7 6E+07 
1.32E+O9 
2.95E+O4 
6 07 E+06 
L.OlE+O9 

TOTAL AVERAGE 
M OF AIR. MICROCURIES 
DISCHARGED PER 

1.83E+13 
7.86E+12 
2.50E+ll 
1.25E+14 
3.333+14 
1. LOE+L4 
7.26E+13 
3 . 02E+14 
3.943+14 
1.68E+L4 
1.95E+14 
2.41E+14 

3.493-05 
7.49E-OS 
6.75E-08 
8.36E-08 
1.323-06 
6.0%-05 
0 i OOE+OO 
1.583-07 
3.363-06 
1.7613-LO 
3.12E-08 
4 17E-06 

PRINCIPAL 
ISOTOPE 

H-3 (GAS) 
H-3(GAS) * 

H-3 (GAS) 
H-3(GAS&HTO) 
H-3 (GAS ) 
H-3 (GAS) 
H-3 (GAS) 

' H-3(GAS) 
H-3 (GAS) 
H-3(HTO). . 

H-3 (HTO)  
H- 3 (GAS) 



. .. 
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PART 60 CY86 M I S C E W U S  KDS ALAMQS AIRBORNE RELEASE 

TOTAL ' m A L  AVERAGE 
STACK MICROCURIES Mt. OF A I R  MICROCURIES PRINCIPAL 

LLXATION & I D  DISCHARGED DISCHARGED PERK Is(3I1oPE 

. TA~-9, OMFX~A 2.76 E+O8 1.31 E+l3 2:10 E-05 Ar-41( 1) .. 

TA3-29, Wing 9 3.80 E+O1 1.42 E+15 2.67 E-14' 1-13 

TA43, (Pe-9 + 10 6.99 E+O1 1.06 E+15 6.57 E-14 P-32 
+ 12 + 34) 

TA48, Pe-60 2.56 E-01 2.39 E+12 1.07 E-13 PEP (Cu-67) (2) 

TA53, WNR (FE-2) 2.07 E+O8 1.65 E+l4 1.26 E-06 GmW.3) 

TA53, (FE-3) 1.12 E+11 1.95 E+14 5.74 E-04 GFIAp(3) 

1.55 E+14 , 3.29 E-11 P/vAP(4) 
. .  

TA53, WNR (FE-2) 5.09 E+OO 

TA53 (FE-3) 1.15 E+05 1.95 E+14 5.89 E-10 P/VAP( 4) 

(1). Nol lE  THAT G/MAP AT 0.3% Ar-41 IS ANWEER SOURCE OF APPROXDlAmY 3.3 
EM8 MICROCURIES. 

(2). MSP DE"F!!! MIXED SPAUATION PRODUCTS LAMPF TARGETS. 

(3). G/MAP.DE"ES GASEOUS M I X E D  ACTIVIATION PRODUCTS WITH THE EQLUMING 
CONSTITUEWI'S: N-16, 3.0%; C-10, 0.6%: 0-14, 0.5%; 0-15, 42.0%; N-13, 
18.6%: C-11, 35.0%; AND Ar-41, 0.3%. 

P/VAP DEWI'ES PAR!t'ICuLATE OR VAPOR ACTIVATION PRODUCTS (THE MAIN 
PARTICULATE CONMIITU3NT IS 8.88 EM3 MICRO C l  OF Be-7 AND THE MAIN VAPOR 
C n  IS 6.86 E+04 MICRO C I  OF OS-183. 
NUCLIDES WERE 1 m I E D  (SEE PART 7). 

(4). 

TWBW TI-REE D I S T I W I  

I 



PART 7. CY86 SUMMARY REPORT ON LAHPF P/VAP AIRBORNE RELEASES 

STACK I D  ISOTOPE 
. .  

FE-3 
BE-7 

. NA-22 
NA-24 

SC-46 
sc-4414 

sc-47 
. V-48 

a - 5  1 
' MN-52 

ma- 54 

CO-56 
co-57 
CO-58 
CO-60 
BR-77 

. .BR-82 
TA-182 
OS-183 

.OS-l85 
IR-188 

HG- 1 95M 
HG-197H 
HG-203 

J 

MICROCURIES 
DISCHARGED 

8.88EM3 
5.24EM1 
4.993+03 
6 .64EMl  
4.69EMO 

8.27E+01 
9 . 7OEM1 
5.02E+01 
1.25EM2 
1.01EMl 

2.16EMO 
* 9.853-01 

9.16EMO 
4.63EMO 
8.12E+02 

. .2.23E+04 

6.86E+O4 
2.7 l E M 3  

40443M3 . ' 

1.50E+02 

TOTAL FE-3 P/VAP = 1.15E+O5 MICROCURIES 

. I  

WNR FE-2 
BR-8 2 5.09E+00 

TOTAL WNR FE-2 P/VAP 0 5.09EM0 HICROCURIES 



PART 8. COMPARISON OF 1985 AND 1986 IDS A M O S  STACK RELEMF? 

Pu 

U 

MFP 

H-3 

H-31v 

Ar-41 

1-131 

P-32 

GMAP 

P/VAP 

MSP 

ci 
1985 

2.11 E+02 

- 

7.27 E+02 

1.24 E+03 

8.85 E+09 

(A)  

3.90 E+08 

1.46 E+02 

5.30 EM1 

1.27 E+11 

2.12 EMS 

(B) 

ci 
1986 - 

2.. 07- EM2 

8.44 EM2 

2.57 EM3 

1.07 E+10 

7.46 EM6 

2.76 EM8 

3.80 E+01 

6.99 EM1 

1.12 E+11 

1.15 EM5 

2.56 E41 

. -  

( A ) .  Trltim emissions have not been 

either elemental gaseous or tritiated 

past. In 

cont lnued 

H-3D' are ! '  

R ( 8 6/85 1 

0.98 

. 1-16 

2.07 

1.21 . 

( A )  

0.71 ' 

0.26 

1.32 

0. R8 

0.54 

(B) 

reported separately 

water vapor form In 

1986 this  distinction w a s  started and will be 

as 

the 

in the flrture. Currently the two sources reporting 

TSTA and LAMPF: 

(B). Mlxed Spallation Products (MSP) has not been reported 

before 1986. 

. .  
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1986 CoNlRoL AND -E mATION IDENT. DOE FORM F-5821.1 

WE-1 - I.D. DOE 1.D Narrative Description Ulclide 

001 AIDFA-009-001 TU-9, Qnega Stack Ar-4 1 

003 OW-016-002 TA3-16, Van de Graaf, FE-14 H-3 
H-3 
Fu 

004 ALDE7-016401 . TA3-16, Van de G r a a f ,  FE-16 
005 ALDEB-029-002 TA3-29, North Stack, Wg. 2, FE-14 

006 I ALDEB-029-001 TA3-29, South Stack, Wg. 2, PF-15 Pu 
007 ALDEB-029-012 TA3-29, South Offices, Wg. 2, €he Air, FE-17 Fu 
008 ALDEB-029-013 TA3-29, North Offices, Wg. 2, €h. Air, FE-18 Pu 
009 ALDEB-029-003 TA3-29, South Stack, Wg. 3, Pe-19 m 
010 AUEB-029=004 TA3-29, North Stack, Wg. 3, FE-20 U-235 

002 ALDE7-016403 TA3-16, Van de Graaf, FE-9 (Deleted i n  86) H-3 

011 ALDEB-029-014 TA3-29, South Offices, Wg. 3, €?me Air, FE-21 PU. 
012 AIdlEB-029-015 TA3-29, North Offices, Wg. 3, Rm. Air, FE-22 U-235 
013 AID-029-006 TA3-29, North Stack, Wg. 4, -23 U-235 
014 ALDEB-029-005 TA3-29, South Stack, Wg. 4, FE-24 U-235 

. 015 AUXB-029-016 TA3-29, North Offices, Wg. 4, Rm. Air; FE-26 U-235 

016 ALDEB-029-017 TA3-29, South Offices, Wg. 4, €?me Air, FE-27 U-235 

oig Au>EB-029-018 TA3-29, North afflces, Wg. 5, €?me Air, FE-30 
020 ALDEB-029-019 TA3-29, South Off'ices, Wg. 5, Rm. Air, FE-31 Pu 

017 ALDEB-029-007 TA3-29, South Stack, Wg. 5, FE-28 pu 
018 ALDEB-029-008 TA3-29, North Stack, Wg. 5, F'E-29 Pu 

022 ALDEB-029-010 TA3-29, North Stack, Wg. 7, FE-32 Pu 
022 ALDEB-029-009 TA3-29, South Stack, Wg. 7, FE-33 Pu 

025.1 Au1EB-029-011 .TA3-29, We. 9 Stack, FE-44, 45, 46 Pu 

025.2 ALQEB-029411 TA3-29, Wg. 9 Stack, FE-44, 459 46 MFP 
1-131 025.3 ALDEB-029-011 TA3-29, Wg. 9 Stack, FE-44, 45,'46 

026 ALDE8-034-001 TA3-34, Cryogenics, FE-26 (Deleted i n  86) H-3 
027 ALD32-035-001 TA3-35, West Stack, FE-1, 2 IJ-235 

' 028 -3-040-007 , TA3-40, Fhy. Bldg. Callb. Lab. FE-1 (New in 85) H-3 

023 -029-020 TA3-29, South Offices, Wg. 7, Rm. Air, FE-34 Fu 
024 ALDEB-029-021 TA3-29, North Offices, Wg. 7, €he Air, FE-35 Pu 

029 mE3-066-001 TA3-65, W Stack, FE-8 U-238 
030 ALDE3-066-002 TA3-66, NE Stack, FE-9 U-23 R 
031 AtDE3-066-003 TA3-66, SE Stack, FE-10 U-235 
032 AIDE3-066-004 TA3-66, North Stack, FE-13 U-238 
033 AIDE3-066-005 TA3-66, West Central Stack, FE-24 u238 

034 -3-066-006 TA3-66, NW Corner Stack, FE-26 u-238 

037 . ALDE5-141-002 TA3-141, JW Stack, FE-9 U-238 
038 ALDE5-141-003 TA3-141, SW Stack, FE-10 u-238 

035 ALDE4-102-001 TA3-102, Main Stack, FE-20 U-238 
036 -5-141-001 TA3-141, North Stack, FE-6 (Deleted In 86) U-238 
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039 . AfDF6-002-001 TA21-3132E) East Stack, Rm. A i r .  FE-1 PI1 
040 ALDE6-003-001 TA21-314(3€3) East Stack, Ehn. Air, FE-1 Pu. 
041 AIDE6-003-002 TA21-313(3W), West Stack, h. Air, FE-2 Pu 
042 ALDE6-003-003 TA21-3, Main Stack, FE-6 U-235 
043. AIDS-003-004 TA21-3, Process Area, FE-1 (Deleted i n  86) . ' U-215 

044 ALDE6-004-001 
045.1 ALDE6-004-002 
045.2 ALDE6-004-002 
046 ALDE6-004-003 
047 ALDE6-005-002 

048 mE6-150-001 
049 -6-257-002 
050 ALDE6-324-001 
051 -6-209-001 
052 AUlE6-155-001 

053 . ALDEK-086-001 
' 054 AID52  13-001 

055 ALDEL-213-002 
056 AcDEL-007-005 
057 ALEL-007-002 

058 ALDEL-007-004, 
059 m - 6 0 4 - 0 1 7  
060.1 ALDEP401-001 
060.2 ALDEP-001-001 
061 . 1 ALDEP-001-002 

061 2 ALDEP-001-002 
062.1 ALDEP-001-003 

063.1 AfDEp-001-004 
063.2 ALDJ3P-001-004 

062.2 ALDEP-001-003 

064 ALDEXF031-005 
065.1 ALtXR-001-001 
065.2 AID~=001-001 
066.1 AIDW-001-002 
066.2 ALDER-001-002 

TA21-314(4W), Hm. Air Stack, FE-7 
TA21-4, Hot Cel l  Stack, FE-1 
TA21-4, Hot Cell Stack, FE-1 
TA21-4, Main Stack, FE-3 
TA21-315(%), West Stack, Ean. Air, FE-1 

TA21-150, Rm. A i r  Stack, PE-1 

TA21-324, Process Exhaust Stack, FE-1 
TA21-209, Stack, FE-l,-10,-12 

TA33-86, Stack, IFE-6, -11 
TA35-TSL 213, FE-1 Target Fab 
TA35-TsL 213, a - 5  Target Pab 
TA35-7, South Stack, FE-2 
TA35-7, SE Stack, FE-7 

TA21-257, FE-4 

TA-21-155NB TmA, FE-5 

TA35.7, SE Central Stack, FE-8 
TA41, FE-17 ' 

TA43-1, FE-9 (No stack. Wall exhaust)' 
TA43-1, FE-9 (No stack. Wall exhaust) 
TA43-1, FE-10 (No stack. Wall exhaust) 

TA43-1, FE-12 (No stack. Wall exhaust) 

. TA43-1, PE-34 (No stack. Wall exhaust 1 

TA43-1, FE-10 

TA43-1, FE-12 

TA43-1, FE-34 

TA46-31, FE-41 (Deleted i n  86) 
TA48-1, South Stack, FE-11 

TA48-1, North Stack, FE-15 

TA48-1, South Stack, FE-11 
TAM-1, North Stack, FE-15 

P u '  
Pu 
MFP 
U-235 
Pu 

'Pu 
pu 
Pu 
H-3 
H-3 

H-3 
H-3 . 

H-3 
Pu 
Pu 

Pu 
'H-3 
'pu 
P-32 ' 

Pu 

P-32 
Pu 
P-32 
Pu 
P-32 

. .  

U-238 
U-235 
MFP 
R l .  
MFP 

067.1 m - 0 0 1 - 0 0 7  TA48, FE-18 Rl 
067.2 ALD~-001-007 TA48, FE-18 MFP 
068.1 ALDE3l-001-003 TA48-1, Hot Ce l l  Stack, FE-40 . u-235 
068.2 ALDER-001-003 TA48-1, Hot Cell Stack, FE-40 MFP 
069.1 ALDEXt-001-004 TA48-1, Core Wg. Stack, FE-45, FE-46 Pu 

069.2 ALDER-001-004 TA48-1, Core Wg. Stack, FE-45, FE-46 ' M F P  
070.1 ALDER-001-005 TA48-1, Alpha Wg. Stack ' FE-51 Rl 
070.2 ALDER.-OOl-005 TAU-1, Alpha Wg. Stack, FE-51 MFP m .  

MFP 
071.1 Am-001-006 TA4B-1, NE Stack, FE-54 
071.2 ALDEI-001-006 TA48-1, NE Stack, FE-54 



071.3 Am-001-007 - 
072.1 AX,IET-OO~-OO~ TA50-1, NE Stack, E-1 Pu 
072.2 Am-001-001 TA50-1 , NE Stack,' FE-1 8 MFP' 
073.1 ALDET-001-002 TA50-1, SE Stack, FE-2 Pu 

074.1 'ALDEC-001-003 TA50-1, South Stack, FE-3 

TA48-RC1, Hot. Cell R0-s FE-60 (Added in 1986) MSP 

MFP 
Pu 

073.2 AU)ET-001-002 TA50-1, SE Stack, FE-2 

074.2 AIDET-001-003 TA50-1, South Stack, FE-3 
075.1 ALD~-001-004 TA50-1, FE-25 
075.2 ALDET-001-004 TA50-1 , FE-25 
076 'AIDFT-001-009 TA50-1; Ru. 60, FE-6 
077.1 ALDET-001-005 TA50-1, FE-17 

080 

082.. 1 
082.2 
082.3 

081 

083.1 
083.2. 
083.3 
084 
085 

086 
087.1 
087.2 

AIDET-001-005 
AIDEFOO1-010 
ALDE!r-001-010 
~ 0 0 1 - 0 0 6  
~~,~~r-001-006 

ALDET-001-007 
ALDET-001-008. 
AIDEM-053-005 
ALDW-053-005 
ATDEW-053-005 

ALDEW-053-002 
ALDEW-053-002 
AtDEw-053-002 
-9-054-001 
ALDEg-054-002 

-1-055-001 
U1-055-002 
ALDE1-055-002 

TAW-1, FE-17 ' 

TA50-1, FE-27 
TA50-1, FE-27 
TA50-37, TI@ Stack, FE-1 
TA50-37, Stack, FE-1 

TA50-69, SRF Ehn, E-1 
TA50-69, SRF Process, FE-3 
TA53, WhlR, m-2 
TA53, WNR, FE-2 
TA53, WNR, FE-2 

TA53, .M&I Stack, m-3 
TA53, Hain Stack, m-3 
TA53, Main Stack, m-3 
TA54, Fhn. Exhaust, m-1 
TA54, Process Exhaust, F'E-2 

TA55, ,North Stack FE-15 
TA55, South Stack, FE-16 
.TA55, South Stack, FE-16 

Notes on Changes to Stack Control and Reference Locations 

1. Five deletions during 1986. 

, 

A. ALDE8-034-001 TA3-34,. Cryogenics, Fe-60 
B. ALDES-141-001 TA3-141, North Stack, Pe-60 
C. ALDE7-016-003 ~ ~ 1 6 ,  Van de Graff, Fe-9. 
D. AlllE6-003-004 TA21-3, Process Area, Fe-1. 

(he addition durlng 1986 to cover new operation. 

E. ~ 3 1 - 0 0 5  TA46-31, b 4 1 .  

2. 

A. ALDER-001-007; TA48-RC1, Fe-6 (Hot Cell R o c k  326 and 328). 

\ 

.. MFP 
pu 
MFP 
Pu 
pu 

MFP 
Pu 
MFP 
Pu 
MFP 

Pu 
Pu. 
H-3 

. -  : 
" .-. .. 
'. - .. .'L 



. .  
. . .  . .  . -  - : _ _  ' _. - .. 

, .  ' . _  

3. The following stacks are on standby (no operation8 performed in 1986 or 
in forseeable future) . 
A. AU)ED=021-001 TA9-21, East Stack. 
B. AW-053-004 TA53, South Stack, FE-14. 
C .  ALDEW-053-001 TA53, D. Wing, FE-16. 
D. AIDEP-001-005 TA43-1, FE-14, F-16. 
E. ALDEP-001-006 TA43-1, FE-24. 

1 .  

i .  

- .- . ..I- . .." . - . -- - '-8 
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QUARTERLY REPORT 

RESULTS OF DECEMBER 1986 PAJARITO CANYON OBSERVATION WELL 
SAMPLING CONDUCTED ADJACENT TO TECHNICAL AREA 54 WASTE DISPOSAL 

AREAS L AND G 

’ Quarterly water levels for the,observation wells, located as shown in Figure 1, are 
given in Table I. Observation well water samples for radiochemical, chemical and volatile 
organic analyses were taken December 1, 1986. The volatile organic samples were retaken 
January 12, 1987. These were resampled because sample analyses could not be done ’ !  

before the’ shelf life of the samples -expired. Radiochemical and chemical quality of 
water from the observation wells is shown in Table 11. All chemical and radiochemical 
constituents were at  concentrations below primary and secondary maximum contam’ination 

the iron (Fe) measurement at the PCO-2 well location, the total dissolved solids (TDS) 
measurement .at the PCO-3 well location and the manganese (Mn) measurements at the 
PCO-2 and PCO-3 well locations. The perched water is not a source of municipal or 
individual water supply. Radionuclides present in the observation well water are 
naturally occurring and do not indicate radionuclide contamination. 

detected in observation well water ,samples. The:conservative limit of detection for a 
mixture of analytes in the water is 5 parts per billion (ppb) with the exception of the . 

purgeable gases which have a detection limit of 10 ppb. The individual compounds 
detects limits and observation water sample results are detailed in Attachment I. 

Refer to previous submittals (Devaurs, 1985; Devaurs and Bell, 1986) for further 
details on sampling methodology, analytical methodology, and quality ‘assurance/quality 
control for both inorganic and organic samples. Analytical procedures are being 
incorporated into a document entitled “Health and Environmental Chemistry: Analytical 
Techniques, Data Management and Quality Assurance Procedures Manual” (LA 108 13-uS), 
scheduled for publication in early 1987. 

I levels specified for drinking water (US EPA, 1976; US EPA, 1979) with the exception of ! 

i. 

t 
i 

None of the routinely quantitated organic compounds listed in Table I11 were 
’ 

.. 

REFERENCES CITED 

US EPA, 1979: U.S, Environmental Protection Agency, “National Secondary Drinking 
Water Regulations,” Federal Register 44 (140) (1979). 

Devaurs, 1985: Devaurs, M, “Core Analyses and Observation Well Data from Mesita De 
Buey Waste Disposal Areas and Adjacent Canyons,” Los Alamos National Laboratory 
report LA-UR-85-4003 (1985). 

Devaurs and Bell, 1986 Devaurs, M. and S. Bell, “Results of initial pore gas sampling 
conducted at Technical Area 54 waste disposal areas L and G,” Los Alamos National 
Laboratory report LA-UR-86-2370 (1986). 
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Date 

1985 
5-2 8 
6-11 
9-4 
9-12 
12-2 

. 12-13 

1986 
3-6 
3-12 
6-10 
6-18 
7-3 

. 7-16 
8-8 
8-27 
9-3 
9-18 
11-7 
12-10 
12-29 

TABLE I 

PCO-1 

- 
1.25 

0 

1.29 
0 

1.28 

.1.28 
1.62 
0.78 
0.72 
0.54 
0.52 
,0.69 
0.84 
0.86 
0.85 
0.71 
0.38 
0.65 

PCO-2 

0 

3.63 
9 

5.05 
- 

6.26 

6.26 
6.97 
3.88 
3.83 
3.86 
3.99 
4.94 
5.48 
5.78 
5.61 
4.92 
5.77 
6.29 

D r y  

D r y  

D r y  

9 

2.98 0 

0 

3.30 9 

0 

3 . 0'1 - 

3.01 . Dry 
3.11 0 

3.29 Dry 
3.18 - 
2.71 Dry 
2.94 9 

3.03 Dry 
3.19 - 
3.13 Dry 
3.00 0 

2.50 . Dry 
2.63 - 
2.88 0 

QUARTERLY WATER LEVELS FOR OBSERVATION WELLS 

Water Levels Measured from Land Surface Dat urn tftl 
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Table 11. (cont) 
Hiscellamous Chemical Analyses , .  

PM- 1 28 18 5 5.3 - 20 q0.2 76. c0.2 ' 8 

Pco-2 24 18 5 5.3 20 4 . 2  60 4.2 8 

PM)- 3 35 122 26 25.9 50 e0.2 3a8 ' 4.2 436 ' 

'Reference (US €PA, 1976). 

%he Enviramentsl Protcctim Agency's HCL for gross alpha i s  15 x lOm9pCf/m1. However, gross alpha n'sults from the distribution Swtm that excwEpp, 
. l i m i t  of 5 x I O - ~ ~ C ~ / ~ ~  require isotopic analysis to determine ratiim content. 

'level recQllRwded by International tomission on Radiological Protection. 

Seference (US €PA, 1979). 

I 
i 
i 

Note: The value represents twice the mcertainty term for the anlaysis. 

. . .. . . 

i 



Table I1  (cont). 
Radiochemical and Chemical Quality of’water From Observation Uetts 

E O -  1 

PW-2 

Pco-3 

Maxinun 
contaminent 
lwei a 

0.5 f: 0.7 ’. 4 . 0  2 1.0 . ry 0.m f: 0.005 -0.007 2 0.m 0.9 2 0.0 10.0 2 1.0 

-0.009 f: 0.032 -0.m 2 0.020 6.0 2 2.0 lb.O 2 2.0 3.1 2 0.8 4 . 0  2 1.0 

-57 2 44 

74 2 50 

0.1 0.009 2 Q.031 -‘2.0 f: 2.0 4.2 10.6 1.0 5 0.7 . 2.4 f 1.0 -18 2 39 _ .  0.0M) 5 o-om 

200 15 15 ISb .- 20 l eaOC ’ 
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AN OVERVIEW OF AIRBORNE R A D I O A C T I V E  E M I S S I O N S  A T  LOS ALAMOS 
NATIONAL LABORATORY 

F. A . G u e v a r a ' a n d  R.  F. D v o r a k  

Str ic t  control is essential over any emissions of radioactivity tr: the ventllatton exhairst .fmm 
faci l i t ies  where radioactivt materials nay becane airborne. A t  Los A l a m o a  National Laboratory. 
87 Stacks exhaust ventilation air t o  the envimnnent from operations with a potential ror 
radioactive dssions. 'Ihese stacks cover the dlverse operations at a l l  laboratory faci l i t ies  
w h e r e  radioactive materials are handled and require contlnuous smpling/monitorl~: t o  detect 
levels of contamination. An overvlew is presented of the operatians. associated -Tentilation 
exhaust cleanup s y s t e m .  and analysis of the emissions. In keeping with the as-lwu-as- . 
reasonably-achievable concept, emissions or radionuclides are reduced whenever precticable. 
specific example is presented describing the reduction of emlssions fran the linear accelerator 
barn stop area at the Meson m s l c s  Facility durlng 1985 by a factor of R ovsr prevlous 
emissiohs. 

A 

INIROWCPION 

' 
. (Xlrrently 87 ventilation exhaust points a t  the L a  A l l ~ n a s  National Laboratory have a potential 
for releasing radi0ac:lvely mtamLnaCed air to  the abmsphere. 
quantities of airborne nuclides from the facil i ty 's  diverse research and rlevel3pnent operatiois 
is closely controlled and monitored ln accordance with bpnr tmnt  of hergy (Do!) orders (WE 
1981) and h v l r o m n t a l  Protection Agency (EPA) standards (€PA 1985). 

banks of HI@ Qficirncy Particulate Air (HEPA) filters t o  custmdeslgned trltiIx-removal 
sys tem and include moat of the emlsslon control sys tem c m m l y  used throughout the  Industry. 
lhis paper gives a sumary report of the  potertial sources of airborne radionctivlty and their  
control, sempllng. meosuremnt. and docinertation. 
adherence to  the concept of as-low-gs-reasonably-achievable ( A U R A )  is presented. 'he exangle 
describes a mcdificaticn made a t  the beam stop area of the meson physics accelerator that 
resulted in a significant lowering of radioactive emissions fran thls operation. 

Ihe emlssion of ':race 

The alr-cleaning system installed t o  control contamination vary fran the famillar 

An example of reducing mlsslons In 

EvlISSIONS AT TNE LABCPA"n7Y 

' h e  laboratory Is sltiiiterl i n  Los Alamos %lx.ty, riortt:-central : k w  %exlcn. a?pr?.!nstelg 60 
mlln (100 h) north east oC Alhiiqiierque (plgure .!.). 
misslon P a  been nuclear w?apns research and developnent. 

Since its beglnlng i n  19Jll. :.he Frlmry 
%e s j x c i ~ m  of przgrlrns 1ncl:t':rs 

. .  

F. A. (Xlevara..Staff '.@ember, Radiation Protection Group. and R. P. zxlorak. .Stp.TP '!ember, 
Accelsrec?r %i?th Pr>teaS'.:r! Group, hns Alms Xatlo-al h b r ? t o r y .  



magnetic. and inertial  fusion. ngclear fission. nuclear safeguards and security, a-d h3er 
isotope separation. Hlstorlcala, basic research in the areas of physics, cliemis:ry. an? 
englneering t o  support national defense programs has always been a major part  or the labora- 
tory's efforts. In addition. the laboratory is assigned research on peaceful uses of'nuclear 
energy, includlng space applications. mer reactor projects, radlobi~logy , medic!.ne. and 
rariloactlve waste management. 
materiala; thus there 1s a significant potential for the emission of airborne radionuclides t o  
the  environment. 

Most Of these program, involve the handling of nuclear 

hrlng operstlons i n  1996, mlsslons of radionuchides were routlnely mon!torsd f r o m  67 
vcntllation exhaust points at the laboratory. 
technical areas where radloactlve nlaterlals are handled wlchin the: 43 squar-? n:lea rr.can,-ms?7;; 
the laboratory. 
cuclides fran the operatlcnal facilities are the low population of the area and ti?.? muntalniwus 
terrain, which provides good air dispersion.' Wlt.hin a 50mile (PO Ian) radlris of :he laboratory 
a population of only .17$000 is estimated. The meteorological frquency of abncs;heric 
stabil i ty.  an estimate of the dlsperslon capability of the atmosphere, is approxkately 40% 
unstable (good dlspersal), 35% neutral ( f a i r  dispersal), and 25% statle (poor jls!zrsal) (Los 
Alamos 1985). 

Wese points are 1ocatt.d throu$iout the various 

Mitigating the consequences of these releases of trhce quantities of radlo- 

hissions of radloactivlty lnto the atmosphere during calendar year 1986 are listed In 
Table 1. lhese emlssions rvflect the diverse nature of the oper&tlons a t  the labsratory. '!he 
strlct control required to hold these emissions to  acceptable levels involves varlcus measures 
that.are discussed in the following sections. 

Order EOE 6430,. Ce'neral Design Criteria (DOE 1985). requires that adequate ventllatton exhaust 
cleanup aystem be lnstallpd t o  control emlsslons to ALARA levels. 
1985) r q u i r e , t h a t  clean air act standards be observed. 
KE faci l i t ies  must observ?. 
1985, and EPA haa the responsibility for  their  enforcenent. me princlpal scurces of emissions 
and the air cleaning contruls pmvided for  them a t  the laboratory are described blow. 

Meral .-egulations (€PA 

D.ese are new standards that were imposed on WE fac l l i t l es . in  
Table 2 lists the EPA s tmiads  that  

Plutonium * 

While plutoniun emlss?ons are perceived as the greatest atrhome hazard fron opera- 
tims at the laboratcjry. they do nat present the most d i f f icu l t  control problem. ?he air- 
cleaiing techniques that have Seen developed and practiced slnce the lncepclon ol plu tmlm 
processing during the World War I1 years bve  proved to  be hlghly efilclent. mese techniques 
involve the proper piacement of single, double, o r  t r l p l e  stages of HEPA f i l t e r s  :n the ventl- 
lation exhaust f l a r  paths. In addition. the f inal  exhaust blowers cus tmr i ly  discharge the 
a l r  through a ta l l  stack that &y range fran 20 f t  (6.1 m) to 200 f t  (61 m ) .  A t  ME fac i l i t i es  
where plutoniun pmcesses lmrolve large industrial quantities. the f inal  exhaust ?liters may 
lnclude large beds of sand or  f l b e r g h s .  
research and development aqcunts, and HEPA filters,without f inal  sand or fibergless lllter beds 
have proved suCflcient. Flgure 2 depicts a typical HEPA f l l t e r  ventilatton exhaust system fop 
laboratory operations. 
cmclildes tha t  0.21 micm=ters  is the  particle 4iameter of maxlnm penetration ( IaRoxa 19R2). 
CU testing of HEPA filters 1s p r f o m d  in u cerclfled labra tory  wl th  nonocl1::pcr:c:i dtoctyl 
phthalate (WP) aerosol droplets of 0.3 micmmeter diameter and the renoval efflclency has t o  
t e  no less than 99.97%. Arter installation HEPI. f i l t e r s  are tested in place with a polydis- 
persed COP aerosol of droplets bv ing  a 0.7 mlclwneter light-scatter- mem dla-ter and the  
?enoval efficiency has t o  be no less th&? 99.95% (mrchsted 1976:. 

banks, except for me operation where f i l ter  hags of 95% remval efflclency are :!sed. 7his 
operation at  the'(Xlemlstry Petallurgy Research (CMR) h i ld lng ,  W:ng 3, is the mq4(3r source of 
plutonium emissions frcm the laboratory but is w e l l  below lfmiting r&diation concentration 
y i d e s  ( R f f i )  values a t  the sit? boundary. Flnlsslons frun its stack lusu1:ed in ::le hlghest 
concentration of plutoniun fmn all  laboratory processes during 1986 and are cakilated t o  ps 
zhproxin?tely 9.n35 of t!,e RC;: Cor solublc-fom ,?liitor,iun In the unrestricted ar?s ( 6  x 10- 

@anti t ies  a t  the laboratory involve smller-scale 

In a revlew or HEPA f i l t ra t ion  exixrlmeiital data and thw-y daRoza 

%e various fac l l i t l es  where plUtCillUIi 1s handled are a l l  prwided w l L !  T P A  filter 



. ,  

Ci/m3). 
(soluble form). i t  is diff icul t  on a cost-benefit basis t o  require that expensive IiEPA rlltrrs 
be installed to  reduce emissions further. 
million dollars to add a bank of HEPA f i l t e r s  to reduce the emlsslons hy anothcr Pactor of' 
99.97% (Moore 1984). 

applied to-eheontrol of emissions or uranlun to  the a Ihe operations that M l e  
uranium materials we- drastically reduced when the tnaJo%~kc~s ing  operations a t  
Technlcal Area (TA) 21 were discontinued in June 1984. 
not been reduced to  rem. primarily because the contaminated ductwork for ventllac!on exhaust 
firm the area has not been replaced. 
eliminated i n  the future by replacement of the crntamlnated ducts. 

Analysis of -11 quantities of irradiated specimens, 
including reactor fuel and d i  sgnostlc samples, leads to the poss i3 i l i ty  of mixed fission 
product (MFP) emlssions fmn the laboratories involved. 
a l r  exhaust point has pmvlded an effective control, even i n  the case *ere the m:utbmm 
emlssions of MFP occur. The maximum emission source is a ventilation exhaust stack a t  the 
TA-48 radiochemistry laboratory. 

Recause these emissions result i n  such a smell fra&tion of the most restrictive 4m 

Tn 1983 it was estimated that I t  would coat five 

IJranlum. Ihe HEPA f i l t ra t ion methods that were described Po? plutoniun ore also 

Uranfm emissions from t h l s  source have 

It is expe-ted t!nt this  source of pmlssions rill be 
' 

c 

Mixed Flssion Products. 

HEPA Tiltration only st the glovebox 

Mixed Activation Products. 'Ihe mixed activation products are produced Pram operation 
of the p r o p  the L a  Alms Meson Fhysics Igcll i ty (IAMW). 
or radlonuclldes has proved to  be the one with t:he greatest potential ror exceedkg EPA 

h i s  source 

standards a t  the labratory.  
studies of remedial action resulted in  modifications t o  reduce missirY19.to AURA levels. 
more detalled rlescrip'.lon of this effort  is given later.  

Cm Bulld'ing's hot cel l  opef2llon where lrradlated h e 1  pin spechens are dissolv?d ari4 
analyzerl. 'Ihe quantity of 
syatem is requlrd 'me m o r  radlonucllrle in the contnmlnnted o l r  frxhnlmtcd l n  
plutonlm and cot '''1; therefore, IEPA f i l t ra t ion I s  the clean-p sx.qtem provldel ror the 
exhaust air from'this operation. This faci l i ty  is scheduled for decannlssioning ln the near . 
h t u r e .  

The pmblem has heen recognlzed over t h e  past ?ew years, and 
A '  

Radioidinz (*31,. 'Ihe only detectable scurce for  emissions of this isotope is the 

I that becanes airborne is extremely small, and -io ahsorptlon 
r m v u l .  

m. mere am two sf&nlflcant sources of 'lAr emissions. lXlr soiirce is the  
activatlon products generated in the heam stop at the LAMIT accelerator an3 the o:her is also 
an activation product f r a  opgption of the h g a  West research reactor. 'Ihe' LVL l  enisslons 
are dlscussed later,  end the Ar fran the miactor operatiar is dlscuased here. ?he West 
reactor is an 8megawatt hanogeneous water-coolel tank-type reactor. It serves as a research 
tool i n  providing a source of neutrons for fundamental studies in nuclear physics. 
ccmponents of the reactor include a 6-foot-diameter "thermal colmn" (so-called Scwuse lts 
purpclss Is to reduce the eiiwgy of i h c  flsslon .mutrans to  the mhient t h e m 1  lerel of t he  
charcoal blocks that make up the colunn). 
only source of emissions that contains detectable activity during routine operation of the 
gpctor. 

Any other airborne activity in the effluent is at  IrAnimal lwels not 
discernlble frcin natural hckgrcund. Figure 3 shows the canpcnents of the rehctP? and I t s  
ventilation exhaust. . 

1cs b i o l o d  program. * The emissions of thls isotope are almost neg1:gih:e hilt are 
tttecte.: am Ft?px:.ei!. 
hoods 1s provided, because there have been thes l n  the past when trace qiisnt:sles of Fu 
#ere also hmlled In these HAL laboratories. 

' 

'Ihe 

! 
Alr vented F m n  this colunn to  the atmsphere is the 

'Ihe activity haa been identified as Ar, a neutron actlvation product of the normal 
Ar present i n  air. 

llios horns 'Ihe ikalth '%search Iaboratory (E&\. uses rll1.4qram qiientl'.?es o? 32P In 

HEPA f!l:ratlm of the vsit l lat ion air exhausted rran the l a h $ q p y  

Tritltm. me natlbnal defense research program at  the :abrratory requl-e handling 
s l g n i f l c a n i i t i t i e s  of :ritiim. 
t::* L-m buc :n !..rise: qumtLtles. %e mjor  trl:lum-handllng facll i ty.  TA-33. releases large 
amounts of trltlun to the atmosphere. b r i n g  iaR6, approximately 6,700 C I  were r+leased from 
routine operations at thls remotely located Facility. 
exhaust fran thls area is exhausted directly to  the abnosmers. 'Ihe bulk of the tritim 
enitted is Ln the form of elemental gs, which would require expensive catalyst-n!!ced 
oxidation for removal. Therefore. except for abnormal occurrences, the ventilation a i r  from 
the  facil?ty is exhauated directly to the atmosphere. ' However, tf concentration llmlts are 
exceeded, the a l r  is exhausted through an &virormental rantrol Systm (DX). 

hslon eneru  research progr4m also require handllng 

brlng operations, the ver.iila'.ton 

'We X S  consists 



I .  

of a platlnun catalyst bed that converts 3H gas t o  % 0. lhe ?i 0 is absorbed OF. a molecular 
sieve as a control on emlssicns t o  the e n v i h t .  dis f a c i l l t j  has been in operation for  
inany years and 1s nm slated for replacement. m e  t r l t l un  ernlssion control technology o f t h e  
replacemnt facll l ty w i l l  be based on experience gained ln the Tritium System .W.t Assembly 
(TSPA) t h a t  is a relatlvely new research faci l i ty  for handling tritium at the labcratory (LA 
,1982). lhe prllnary obJectives of the "STA are to  demnstrate the fuel cyc:e FYI- firsion power 
systems. 
presented by large trltiumhandllng s y s t e m  at future fusion facil i t i?s.  'Ihe poirt of Interest 
in this discussion is the developnent of a technology fo r  the safe handling of trttiun with no 
rmjor releases. 
converting hydrosen gas t o  water, which is then removed by solid desiccants. Tie lncorporatlcn 
of autcmatlc r*eatures to deploy cleanup system on dmana at preset concer.:ration levels In 
addition t o  the radioactivity of t r i t l un  are the distinguishing fea tuxs  that extend the 
technology beyond that of ordinary hydrogen. 
"STA w l l l  be of benefit ln mlntaining emissions t o  AIARA levels In  f ac i l i t i e s  where large 
quantities of tr i t im w l l l  be handled. 

The TSTA provides a faci l i ty  where solutions can be developed for the problems 

The baaic scheme consists of utl l leing state-of-the-art technolo&y for 

It is expected that the exparlence s h e d  in the 

DFPECPION AND DOCUMFNPATION OF DlISSIONS 

'Be l a b r a b r y  has a program in place t o  canply with its responsiblllty tc! protect the publlc, 
w6rker-s. and the environment fmm exposure t o  radloactivlty. me pmgram lnvolves collectlon. 
analysis ,  and docunen'.ation of data on a l l  releases of radloactlvlty. 

and thelr effects. 
measuring any radioactivity in the environs of the operations. 
group maintains meteorological stations t o  determine direction and dispersal of atrborne con- 
taminants. 
stations t o  verify the effecttveness of englneered barriers ami cmtmls  a t  t t e  opra t ing  
racillty. This group issue:, an m u a l  report on its survelllance actlvlt les (1A i985). h i s  
report lncludes the slte boundary doses calculated.fmm thelr  TtLl netmrk and the.stack 
emlssloni data described belw'. 

'Ihe hhorntory.y's rudlntlon pmtectlon groupn. I I S . - I ,  IBE-IO. m d  11.T-11. hnvr: tlw 
respmslbllity of maintalnlng state+f-the-art contlnuous sample collectlon or r e d - t h ?  m n l -  
torlng systems for alrborne radloactivlty in the workplace and in the ventllatLon exhaust. 
Group HSE-1 also operates a Health hys i c s  Analysls Laboratory (HPAL! where one or the t a s k s  l a  
the weekly analysis of ventllatlon erthaust stream s q l e s  for  gross alpha, gro?rs hita iodine,  
and activation products. The gross alpha camtlng is done using a caeputerlzed zinc sulfide 
detector photanultipller tube systen that can h a d l e  up t o  128 sanples simultaneolrsly and 
autonatlcally compensates for the hack#ound radlatlon measured d d l y .  
1s done In a dlfferent canpterieed system, using a gas flow proportional coimter, and the 
&amna counting is done uslng a high resolution gennaniun l l t h l m  (re-Ll) drifted ietector 

. systen, whose output 3 connected t o  a nultlchamel analyzer t o  identlfy the PUIS? helght 
energy signatures of the vartous isotopes. Iodine emlsslons are analyzed using e NaI sc in t i l -  
lation camter, except for those fran IAMPP. The M A  samples a!% subjected to '.?lgh resolu- 
tion Ge-U  am^ spectroscopy for identification of the ladionuclldes shown i n  'Xnle.3. 
procedures a t  the HPC.L include Fequirements for NBS traceability of I'ls source3 u.:d POP call-  
bratlon. 
llt,erntiiw (Va?lllk 1978). 

reports of the enlsslons a? redlonuclides from 911 sources. 
the flow of emlsslon data f r m  lts sources to  I t s  published f o m .  
the program for mejsu?ing emissions are descrlhed below. 

'Jhroughout its history, the laboratory has maintained survelliance on its effluents 
Currently, the hvlronmental Sirvelllancr? Croup, HSE-8, is reuponslbie for 

It also maintains networks of themlunlnescent dosimeters ("LDs) and air-ampling 

As part of this  eY'ort, the 
. 

. 

7l:e grou  !wta cmmtlri: 

3 A  

'me details  ot  the compiterlzed countkg system a t  the 'IPA!. are !-qmrtcI In the 

Group WE-1 ~ l s o  maintatns a data base ?or emisslons and publishes nmthly and annual 
Figurn - Is 2 dlq,rm tk t  traces 

'he p r h c i p ? .  ?eatures of 

particulate Radloactivlty 

As has been previously described. particulate airborne radloactlvlty 1s Aenerated fma 
those operatlons here pluCdnlum, uranlm, phosphorous o r  mixed flsslon pmlucts !.re handlel. 
A l l  particulate samplim for these opcratims 1s accomplished by Irawlng a spmplo of stack 
effluent through a flxed collector system contalnlng a 2-1/8 lnch dla*ter 1anlna:ed glass 
f l l t e r  paper dlsc of mlcrwlass bor-xlllcute flbcr canposltlon. Picsc J L J c ~  are ,:oll.:ctc:.l . 



weekly for analysis at the HPAL. me systen lncludes a weatherized enclosure, a positive 
displezement a i r  pmp connected to  a one horsepwer electr ic  motor, a float-type .?otaneter, and 
a thennostatically controlled rmffln fan. -le f lar  rates are malntalned a t  2 a r  3 c h  (0.92 
or 1.42 Ws) aa measured by the rotameter. 'he flcu.meter is calibrated quar t s r ly  with a . 
standardized venturi gauge whose calibration is traceable t o  the National hreau  of Standards. 
The error of the sampling flow rate is estimated to  be 2 15%. Figure 5 is a simp?lfied diagra? 
of the sampler units. 

standards for i n s t m n t a t i o n  for monltorlng radloactivity ln effluents (ANSI 19711) and 
sampling airborne radioactive materiais (AMI 1969). For example, t h e  s m l l n g  ZrJlnt is 
se1aate3 as close as is practical to the release .source end. with ve?y few exceptions. a 
dnlmwn of five duct diameter3 darnstrean of any transition that 20ulrl cause e flru aromoly. 
LI mt caues. even though HEPA f i l t e r s  a re  upstream of the sampling polnt, an attempt is made 
to  attain isoklnetic a m l i n g .  'Ihls involves sizing the sample probe's CrYS8-SeCti01Ul area 8.3 
that the fixed 2 or  3 cih (0.94 t o  1.42 LA) sampling rate results in equal l i n e a r  velocities 
ln the duct and in tlre sempling probe. Isoklnettc sanpling is important for samp:lng alrborne 
particulates whose NAD exceeds 5 mlcmmetem, and that condition would exist  ln the laboratory 
only a t  the very few p h e a  w h e r e  HEPA f i l t e r s  a m  not provided. 

'he ventilatim exhaust alr is typically released to the environment v la  R t a l l  stack. 
An lmportant parameter for calculating the total  emission fm the allquot sargled is the value 
of the total voluue or air that is exhausted duping the samplkg period. Ihe stack f l a t  rates 
are established with a 12-polnt traverse using a standad pilot  tube and an electrmic d i g i t a l  
micronananeter (Em). 'Ihe ECM l a  calibrated against an lncllned gauge manetsr :n order to  
verify its accuracy. "he masurements sa t i s fy  the standad EPA Method 1 requirements for 
accuracy (EPA 1984) and are  estimated to  be accurate t o  2 20%. 

Ihe sampling methodology practiced is based on WE guldance (Corley :783). and the 

OIly one exhaust stream contains detectable an~lprts of radloiodlnes. V.1.s stack a t  
C%l7 Building Wlng 9 is sampled with activated charcoal cannisters placed d m t r e a m  of parti-  
culate f i l ters .  
particulate filters and are taken t o  the HPAL ror analysis vlth a &I scinti l lat ion detector. 
As has been noted thls scurce w i l l  be shut down in the near future .  

Ihe,charcoal cartridges are collected on the same werkly schedule as the 

'lA.r is monitored continuwsly on a real-time basis at the Qnega West 'Reactor exhaust 
stack by using a conmerclal beta- continuous air .monitor (CN). A 2 c h  (0.34 Ws) sample 
of the stack flow is drawn through a moving-belt particulate f i l t e r  and is countd i n  the 

E. NaI scinti l lat ion detector measures fhp c'.isintegration of the 
%r. "he %r activity i n  counts per second is simultaneously displayed on en z r l o g  meter on 
the CAM and also remtely ln the reactor control  om where the counts are recorcisd. A Cs-137 
test  source is used t o  calibrate t h e  CAM on a quarterly bas i s .  

tection c qber of the  CAM. 

Tritim - 
Concentrations OF elemental tritim gas i n  a i r  extnusted to the envi&nt are 

masured continuously using real-time measurements with tritim nonltors either rmufactured 
ci ; ;me~ial l ;  nr h u i l t  in-hmse. 
chmber with volunes ranging fmm 0 .1 to  57 l i t e m ,  depending on the required range, smnsl- 
t l v i t y ,  and flow rates. Flcm rates thrPogh the ionization chambem range fmn  0.03 - 3 c h  
(0.85 - 85 Wmln) depndlng on the chanber size. 'he iorilzatlcn -.hambers are capled to  
electrcreeters for measuring the charge accmlatlon. 
or non-integrating. E i t h e r  e l e c t m t e r  measures the t r i t l un  efflue~t'concmntr~a'l:orJ, but t he '  
inte.?m?lng elsctrrmeters also display the total  chnrge collected durlng the  mcnitaring 
interval. Strip chart recorders are used t o  produce hardcopy records of n o m 1  tritium 
emissions to  the ahnosphere and to  evaluate abnonnal emission quantities. tnstrunents used t o  
measure tritlun emissions t o  the atmosphere are calibrated routlnely to NBS traceable 
standards. 

Cedi  of thean monitors uti l izes a rlou-through lonlzatior. 

The electra;letc?rs are either integrating 

. 
Water vapor. 

A different analytical method la required for m u r l n g  trltiun that has oxidized to  
Passlvc stack moliLtors are used :or the coliectlon cP t..-itlate3 wat?r vrepor 

. 



entralned in the ventllatio? air that is exhausted. 
tubblera In serles with (1. heated pl.ecious metel catalyst and additions? glycol bu 'Skn .  
tritium collected In the bubblers is measured by liquid scinti l lat ion c m t l n g .  

lhese passive monitors emplo:.. glycol 
P.e 

Mixed Activation Products 

'Ihe principal radlonuclldes formed P m m  proton and neutron reactions In  ::?e iXTF 
target ce l l  and beam 3top area are gaseous fonns of t!!e lsotopes of oxygen, carta:, nlimgen, 
and argon. Real-time monitoring of the missions of these radlon*rclldes to  the a-aosphere is 
acccmplished using a ?-liter ionization chamber. A sample flow rate through the c!mnh+r Is 
m l n t a l n e d  at 3 cna (..42 I:/s? u s l w  a f?oaf-t;rpe rotmeter as descrlbed prevlou..p fcr  the 
particulates. 

m l t o r l n g  interval. 
lsotoplc fractlon, the total  integrated charge, and the flow rate through the chamber. 'The 
isotopic fraction 1s determined by a spectral analyeis. The reduction of . the  anission of 
gaseous activation products produced Pran Llwpp accelerator operation is dlscusse! belcu. 

An electraneter is used to  integrate the accwla ted  chamber current dur',?g the 
'Ihe concentration or each radionuclide is cilcul.at&. cn the hlsls of its 

REWCPION OF EM1SSIO:iS FROM L4iiF ACCEIEU'TOR OPmTIONS 

me LAMPF facil i ty conststa of a linear proton accelerator approximately 0.5 mile (ROO n) long, 
designed t o  produce an 800mllllon electron volt proton beam w l t h  an cvernge be* curpent of 
one milliampere.. 
parsicles called p i  mesons, rhlch a re  of major inportance to  studies of th?  hindc-ente? 
structure of the nucleus. 
together. A consequence of the beam lnplnglng on the target is the gcnerat1ol.r of actlvatlon 
products f m  t h e  lnteractlon of the energetic protons wlth the mterlals :n the :arget area. 
Protons transnltted through the target are dissipated on s t r l k i n E  a water-cooled copper hem 
stop. 
generated withL? this  beam stop area by interactions with lead shielding hlockz. :opper, and 
ambient alr. 'the activated a l r  'fmn the beam stop area space 1s ex!!axted th rw: .  a single 
stage of *PA f i l t e r s  to  the atmosphere through a 6o-foot (18 m l  stack. 

vation products of ths n o q l  isotopes of the amblent air make up nearly 100% of :he emlssions 
and consist principally of 
slrown in Table 4. 'Ilw proton lnteractlms wl th  the  copper and l e d  prcsent 1.n the hcm atop 
area generate a relatively Insignificant hut detectable amount of particulate arwl vapor actl-  
vatiori producss. 
ranging fran ssveral minutes to  several days. 
tlon radionucllds 

we,= reported for LAMPF accelerator beam operations during 19Ah. 

Ran the beglnnlng of beam operations a t  IAMPP, the prohlem 3f en lss lms of the 
radionuclldes f o n d  has bden recognized. 
23ched each yew, the ~ l s r l o n a  increased. 
taken t o  reduce them are descrlbed below. 

The energetlc protons are used t o  s t r l k e  a target t o  produce sii!.nuclear 

Pi mesons are believed t o  be the "glue" that holds atmlc nuclei 

Figure 6 shows a cross-sectlonal view or t h i b  area. Actlviticn products e-e also 

me radionuclides emitted fran the IAMPF operation cover a wid5 range. ?roton acti-  

Ar and short-lived lsotopes of oxygen, carbon, and Eitrogen as  

Most of thuse pmducts ace extrenely short-lived niicl?r!cs 'wlth iralr-?ives 

ve n s u l t e d  l n  the ldentlrlcatlon of 42 rarflonuclides s t a r t i i g  wlth 
&ma spectroscopy neclsurements or these a tlVa- 7 Re 

. arwl ending wi th  $. Table 3 shows the particulate or vamr actlvatiqn rad1om:lldes tb t  

As t h e  goal of T a l l  beam paver WEB m:.? closely 
h e  increase of these emissions a?3 :he masures 

DescriDtlon of LAMPF Msslon Control Tschnology 

Air flcwing t o  the LAMPF stack is passed thrcugh a shxh stage of '#PA "ll tratlon t c  
mere is no technology in place t o  remve radlonuclldes in ~ m v e  particulates. or v a p r  

? o n  from the slr s t E m .  Arezs where the a i r  activation pmducts are,pmluceJ E.= contlnu- 
ously ventllated, producing a slmt negative pressure t o  overcare leakage of thc radlwctlve 
products into experhental areas. "tIis, unfortunately, also tramports the rsd:onuclldes to  
the stack. 
reductlon in the 1-adlonucllde release is ohtalned by decay due t o  holqup PS the a!? f 1 w S  f rar  
the various sources to  the stack. me extent or the reductlon w i l l  depend on t h ?  rad:o- 
nuclides. 
slgniflcantly. 

Because cf the short half-lives of sane of the actlvetloi: products I'cmed, sane 

In t h e  case of oxygen-15 ( t  1/2 = 2.0 m i d .  the holdup covld reduc-. t!.e release 
hi the case of Trltim ( c  1/2 = 12.3 y r )  and ikry11h1-7 (L !,? = S!.jd), the 



holdup would have essentially no effect on the releases. Flgure 7 shms a block diagram of the 
exlstlng UWF ventilation exhaust system. 

Discharge Rate History 

recent years  as programnatlc activit ies and beam intensities have Increased. mscharge rates 
from thls stack are shown i n  'Pable 5. 'Ihe average concentrations of the radionucl.ldes in the 
alr ape also sham in Table 5. 
slgnlficant radiation dose untll  about 1980, when the calculated a ~ i i r r l  boundary dose to  a 
liypothetlcal Irdivldual exceeded o whole body dose equpgalent or 10 millirm for ':he ? l m t  
time. 'Ihe calculated dose is baaed on environnental surveillance TID measurenents and assmes 
a hypo~eclca l  individual is present continuously 24 hours a day, 365 days a year, at t h e  s i t e  . 
boundary where-the hlghest dose occurs. As is shown in the table, this  boundary close peaked In 
1983, remained high in 1984, and d r u m  considerably in 1965. 
over 1985 is difCicult t o  explain precisely but ia attributed to correspondirigly small changes 
in the,meteorology. background, Md Lotopes emltted. A paremeter that hetter l l iustrstes the 
rductions effected hy modlficationa t o  the beam stop source is the ratio of curles emitted to  
beam energy (amp+). 
were a t  thelr worst and have been effectively reduced by a factor of approximately 8, both I n  
1985 and 1986. 

Ihe release of air activatlon products frcm the w\MpF main stack has Increased in 

Ihk radionuclides emitted f m  the IA#A beam t!ld not present a 

In 1996 the sl lg3t increaqe 

Based on the curies emitted and the Ci/amp+ ratio. the 19P2 emissions 

Courses of Actlon 

emissions problem. 
reducing the release of akborne radioactive material. 
w a s  tke repair of leeks i n  the cooling water system. 
production/beamstop region to the c0olf.q lines resul ted in leaks thet sprayed mte r  through 
regions of high proton and neutron intensity and also high temerature. 2eslCos placing a 
heavy burden on the 'dater nakeup system. the resulting radioactive water vapw aPied t o  the 
radioective stack emlsslo,m. Repairs t o  the water system resulted in  172.000 cur:es/amp-h 
dlscharge in 1982 canpared with 291,000 Curiedamp-h i n  1971. Unfortunately. serlous leaks 
reappeared In the next years. 
frcm this exwrience w a s  t o  prevent the production of radionuclides Lhrough the ?'lmlnatlon of' 
leaks I'm the water cooling system. 

ventilation a l r  exhausted fran he beam stop area. 

exlstlng technology to  remove the gaseous activatlon products f r m  t h e  alr st:.em. 
reallst lc approach would t?? to provide addltlonal holdup time 
short-llved radlonuclldes, as  indicated previously. 
be required to  obtaln significant reductlons i n  the radlonucllde releases. 
atmspheric pressure a i r  storage system having a storage volme of 328,000 rt 
applied to the a i r  flowing to the LRMPF st%ck, t h e  additional holdup time pm!'ided would be 
a b u t  19.4 minutes. 
emissions shown in a b l e  6 would be obtained. %hi3 is based a? the axe lera tor  ~.?ogramatlc 
actlvlfles of CY 1981. 
tota! emissims fm the stack would be reduced rran about 489,000 Ci/yr  t o  &bout: 102,000 Ci&? 
a t  the 1981 level of progrvmvltic activit ies.  

pad adjacent to  the IAWPF atack. 
be 98.4 f t  (30 rn) i n  diameter by about 43.3 ft (13.2 in) high. 
showy. in Flgure 8. 

A pennanent carmittee w a s  fo- at  L4MPF several years  ago to review tke stack 
?he ob;ective of the cannittee.was t o  evaluate poaslble mcthols for 

The f i r s t  remedial measure undertaken 
Radiatlon damape in the iso-ope 

me first control principle for accclerator aoiss!nns lcarned 

'Ihls requires a continual rnnintcnance efrort. 

m e  next rduction possiblllty conaidered was t o  introduce a delay systsn for the 
'lhe large alrflow t o  t h e  1dWP"'maln stack, 

approximately 17,000 cth (480 m 5 /min). makes i t  very diff icul t  and expensive to  vclllze any 
(Xle 

Fxtrenely large a i r  storage , .olm-s would 3 r  rxmplf j ,  If an 

' a l l m  sme  decay of ttle 

(0300 m were 

Ylth this holdup time, the ~ollcming reductions in speclflc radlonuc1:de 

As a result of the increased time availahlc for decay bernre ?elease. 

'me a i r  storage tank could be of carbon steel constructlon 6!Id loca;!?d 01 a Soncrete 
A tank with a storage volme of 328,000 f t "  ( F a 0  m.')  would 

A block diagram cf the s y s t d  is 

'3:: estkatsd mpl t  1 cost r r an at.ms,pherlc p ~ s s u r e  e l r  ztorape liyste.?, wtth a storage wlune of 328,000 Tt'  (9300 m 9 1, w a s  54,300,000 (19R3 dollars). '.he estimtsd 
opernting cost was $90.000/yr. 
vary approxlnatrly as the eight-tenths porer of the size ratto. 
be almost icdependent of the size ratio. 
consideration (#%re 1984). 

Ihe capital coat of air storage s y s t m s  of varyi:.;; skxe would 
ilmaal operat.ir& costs would 

The hlsh c m t  of this apprcach pEciud;A further 

. Or varlods uthe? posslbllltles corlsl4ered. the oi?e lrplm:xt.?d vas tu i.'>Iat? the 



ggneratlng'area by enclosing it in a steel box approximately 5 f t  x 5 f t  x 15 f t  o r  375 f t 3  (12 ' 

). ?his would allow the radlmuclldes t o  decay in place. mis concept cunplemnted a plan 
to rebuild the region in question t o  make accelerator cmponents more accessible co re&& and 
simpllfy changing OF experlnental targets used t o  study radiation damage. Slnce the enclosure 
required a certaln rnmber of penetrations that could not be ccmpletelp sealed. i t  w a s  necessary 
to lntroduce a controllable mall m u n t  of ventilation t o  reduce diffusion of the radioactive 
gases into experimental areas. This entire milti-benefit pr6Ject w a s  achieved in early 1985 a t  
a mch lower cost OF approxlmately S2.000,OOO ccmpared t o  the $4,300,000 for t!-e large storage 
volume. 'he r e s u l t  w a s  an imnediate decrease in eaissions. by a factor of 8 based on the. 
Si/@ ratio. cbviously, t h e  most expensive solution may not be the best solutlarl In this 
instance. we were able t o  effect a straightfornard mcdlfication that integrated easily with 
cther devslopmntal plans b r  the facil i ty.  .h our doing 80, the source area be- less 
coupled to  the ventilation air exhaust and the relatively short-lived radionuclides were 
:.lapped for an lnterval of time signlflcant to permlt decay. Another lessm Is iilustrated 
here - isolate the activity that is generated t o  permit decay. 

. 

An additional tnportant measure was taken. Within this  hoxl ike structure. wherever 
. possible, air cavltles were r i l led with ateel. 'mi8 is the final and most elmentary lesson - 

prevent generation of the ocrendlng radionuclides. 

Tn the 
original construction of the beam stop region, a large anrmnt of lead was utiltzerl as 
shleldlng. 
where sane lead actually melted. nK alchemlstls dream was finally realized. S lp i f lcan t  
& m t s  of radioactive isotopes of gold, platinum, iridium, mercury, and antimony appeared i n  
.the stack effluent. It was realized that the'se isotopes were unlnp&ed by the EPA f i l t e r s  but 
could be collected w i t h  charcoal cartridges. Wr this case, t'ne solution w a s  to  m v e  most OF 
the offending lead, rather than invest in an expensive vapor cleamip system. 

accelerator 1s tha t  correcLlon of dteslgn anaoolles 1s the bes t  solutlon t o  the pr.:hlain. 
case,' ellmination of water leaks and lead and provision of contaimnt t o  trap t!e a i r  ror 
additional decay or radiontxlides proved more effective than installation, operat:on, and 
naintenance of costly air-cleaning o r  large-scale systems. 'Lhe desired r e s u l t  wa:s achieved. 
!he boundary dose levels of 4R and 44 mrem/y detennlned fran TLD measirements for 1983 .and 19Rb 
were reduced below the EPA Standard of 25 m m / y  by an ample mergln. In 19RS an< 1986 the 
boundary doses dettennlned by the same method w e r e  11 and 17 mren/y, respectively, as seen i n  

'Table 5. 

Another change contributing t o  reduction of emiasioru should be noted. 

Ps design beam currents were approached, the temperatures increased to  t h e  point 

m e  princlpal lesson learned in reducing the emissions fran operatior! of the IMAMPF 
In our 

!he laboratoryy's program t o  detect, measure, control, anri docunent emlskions fm its opera- 
tions is reviewed annually for QA considerations and for incorporation of results in the WE 
Effluent Information system. 
responsibility for erisurlng that standards a re  mnlntalned so t!mt the emtsslon qumtttles arc 
X[ARA and reported as accu:*ately as the current state-f-the-art pemlts. 
cussed, sampling practices are based on ANSI standards, flowmeter callbrations are traceable t o  
Nas standards. duct flow measurements meet EPA cr l tar la .  and radlatlon detector test  sources 

The Health and Safety Mvislon at the lahoratorg has the 
' As haz been dls- 

' 

.?re also NBS traceable. 

W.e lntmduction or EPA 
d id  not present any dtfficiiltles 
mrem/y a t  t h e  s i t e  bomdar;r Iran 
annual emlsslons occurred before 
LAMPP accelerator operatlons. A 

, 

. belw the  EPA standad. 

requirements :n 19R5 Por the control or alrborne rrylloniicltdcs 
for the operations. 'he new annual EPA llmttlng dose of 25 
laboratory operations has been excecded only t r ice.  b t h  
the new standards were promlgated md were the = s u i t  OF 
continued erfort  has resulted i n  emissions a t  1e:vels well 
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TABLB 1 

Principal Radioactlvtty hissions fran 
b s  A l m o s  National Labratory b r i n g  1986 

- .  

Radioactivlty Source Operation(s) 

Plutonlun ( ' % U P  hfense Programs 
uranium ( 2 3 5 ~  + 2 3 8 ~ ) b  Defense Program 
Mixed Flsslon Pmductu Irradlated Sample Analysls 
Mixed ActtvLntlon Pmiuctsc IAMPF Accelerator 
la1 In+- 111 Irradiated Sample hcrlgals 
Argon-41 Research Flsslon Reactor I 
PhOSphOruS-32 Biological Research 
Tritlum Defense Program , 

% ~ t l y " ~ ~ ~ F u  with relatively lnslgnlflcant quantities of other Fu isotopes. 

b84X 235U and 16% .23R~l. 

CPrinclpally a i r  actlvatlon p d u c t s  '%: 16N. 'OC, "C, "0, 150,'and "Ar. 

TAB1.E 2 

EPA Alr hlsslon Standards for COE %cll l t l es  
t o  Protect Any Member of the Puhlla 
fran Alrborne Radlatlon Ekposure 

Rlmary Standards: 
' b l e  aOdy Cose Equivalent 
Crltlcal Orgm 

Alternatlve Standards": 
Wfectlvo dose equivalent ?or cmtlnuous exposure 

1986 
Total 
Curies - 

2.07 x lo-'' 
a.44 lo-:'. 
2.57 x 10-3 
1.12 x 105 
3 . ~ 0  x i n - '  
2.76 x 10'- 
6.99 x io-' 
1.07 x i n  I I  

25 m m / y  
. 75 mrem/y 

Effectlw dose equlvalent for noncontinuous exposure - C 500 mrm/:i 

%lese ePrect1ve dose cqui.:aleflts 
backgmund and medical procedures and are provided as an option ."or :ho.se install i t ions Lhat 
exceed 25 mrem/y Prm airborne enisslons hut can demonstrate through an exkqced survetllance 
program that they do not exceed the alternative standads. 

for all sources and a l l  pathways bu: exclude natiiral 

I 



. _  

Isotope 

. .  

' Microcuries 
Mshcarged 

TXBIE 3 

Particulate or Vapor Product Isotopes Detected 
in LAMPF Stack Wleases bring 1986 

3.12 x in-8 

3.45 x 
2.01 x 10-11 

2.41 x lo-' 
1.07 x lo-" 
1.72 x lo-' 

1.72 x 

2.R7 x 

- 

2 x ln-7 

3 x in-8 
4 x lo-' 

3 x 
,j x lo-' 
1 x 

3 x 
3 x 1 8  - 

BE-7 
NA-22 . 
NA-24 
SC-44M 
SO46 

sc-47 
V-48 . 
CR-51 
MK-52 
MN-54 

CO-56 . 
co-57 

8.88 x lo3 I 5.24 x lo1 

6.69 x lo1 
4.69 x 10' 

8.27 x lo1 
9.70 x lo1 
5.02 x lo1 
1.25 x lo2 

i 4.99 103 

1.01 x 101 

2.16 x loo 
. 9.85 x IO1 

Isotope 

CO-58 
CO-60 
aR-77 . 
Mi-82 
TA-182 ' 

Os-183 
Qs-185 
IR-i~8 
HG-199 
Ho-197M 

HG-203 

Nicrocuries 
Xsckarged 

9.16 x 10' 
0.6j x 10' 

4 
A.12 x lo2 

4.44 103. 
2.23 x 10 

6.86 x 10' .. 
2.71 x 10' 
1.50 x lo2 

2 9.30 x 10. 
1.71 x lo2 

3.3@ x lo2 

' TOTAL Microcuries l.lj?.+ 05 

Radio- 
nuclide 

T U  4 ' 
Caseis Activation Product hissions from 

the LAMPF Main Stack f o r  CY 1986 

3.87 x 108 

1.22 103 

1.23 x lo2 
5.99 x lo2 ' 

6.59 x 10' 
1 1.95 x 10 

7.w x 10 1 

7.10 x 10'. 

6.07 x 10' 
3.36 x, lo2 
6.72 x lo2 

4 3.92 x 10 
5.60 x la2 
4.70 lo4 

'2;oa io4 . 

3.36 103. 

Cancen- 
tracion 

e RIX 

' 

(')Concentrattan a t  stack.. mere 1s a dlsperslon factor.of.14.400 t o  the s i t e  bo~ndsry.  

(b)Aadiation Concentration Culdes i n  Table XI or Order DOE 5480.1 f?12yt4r X I  h r  &e 
uncontrolled area. 
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.061 

.034 

.c74 

.084 

.n35 

I 

I . Oh0 

I .150 

. .  

Principal 
Nuclides 

TAME 5 

Historical b t a  for  LAMPF Qnlsslcns 

x ' ,orage(a) Equivalent 
OF Incremental D2contamlnatfwr Without 

Total  Half Llves Factor Storage 

i 9Ro 
1981 
1982 
1983 
1984 
1985 
1986 

1 'C 
13N 

41 Ar 
I50 

202.000~ 

348,000 
641,000 

' 734.000 
li6.900 
111,600 

4ag ,000 

36 0.95 
7 1.94 

56.7 9.56 
0.3 0. la 

17R.000 
291.000 
172.000 
343,000 
377,000 
46,500 
43.800 

12.3 
17.0 

12.0 
48.0 
411.0 
13.7 
16.8 

of C l  emitted t o  amp-hr of beam energy. 

bCalculated nkllrem whole body dose equivalent t o  hypothetlcal'irriividual assmed a t  the site 

CRatio of dose to  radioactivity emltted a t  the s i t e  boundary. 

boundary. 

I 

TABLE' 6 

Reduction of 19A1 specific Nxlides 
by Increased hcay Tlme 

1.34 
3.81 

753.0 
1.13 

176,COO 
34,200 

277,300 
1,500 

~e lease' 
'rllth 

Storage 

' ?1,000 

9.000 

370 
1.300 

Total 489.000 . .  101,670 

(a)- vel- of ;28.000 rt3 (9300 m3) provides addltlonal decay iir;,e equivalent to  l lsted 
half lives for speclric nucllde. 

(b)Cl released during 1981 1A.W operation. 

(c)Ci release estimated for 1981 LAMPF meration if storage tark had been insta?!d. 

' 

I 

. I  
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Flgure 1. 
Flgure 2. 

Flgure 3. 
Flgure 4. 
Flgul.e 5. 
Xgme 6. 
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Figure 8. 
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Qnega West %actor Ventilation Exhaust. 
&lssim Data Records Management. 

Sampler Unit Capments. 
LllrWF Tsrge'. em? .Beam Stop Are:!. 
Bl.ock Magram of the LAMPF' Ventilation System. 
LAMPF Ventilation System with Storage Tank. 
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ANALYTICAL RESULTS OF 
VERIFICATION SAMPLING 

FORMER MAIN TECHNICAL AREA (TA-I) 
LOS ALAMOS NATIONAL LABORATORY 

ENVIRONMENTAL SURVEILIANCE GROUP (HSE-8) 
AND 

HEALTH AND ENVIRONMENTAL CHEMISTRY GROUP (HSE-9) 

LOS AlAMOS NA7tONAL LABORA7ORY 



1. PURPOSE OF SAMPLING 

Los Alamos National Laboratory (LANL) personnel collected verification sam- 
ples a t  TA-I, an area once occupied by numerous structures (including Sigma Building 
and cooling towers) to determine the possible existence of hazardous substances that 
may be present in the environment as a. result of TA-1 operations. . (See the. Veri- 
fication Sampling Plan for the Former Main Technical Area [TA-11, Los Aiamos Na- 
tional Laboratory, April 1987 for details.) Results of the April verification sampling 
are presented, in this document. 

2. DEVIATIONS FROM TA-1 SAMPLING PLAN 

It was necessary to change the core sample locations a t  both the former Sigma 
Building and its cooling tower (Sample'Locationd 3 and 6) because concrete founda- 
tions of both structures were still intact. The Sigma Building coring point was relo- 
cated approximately 12 f t  to the southeast. The. Sigma cooling tower sampling point 
was moved 2 f t  to the northeast. The underground utility pipes were not sampled, due 
to insufficient soil quantity in the pipes. T.he sample location points are identified in 
the Verification Sampling Plan. 

3. RESULTS 

Analytical results from soil samples collected during the April 1987 verifica- 
tion sampling effort are presented in Table 1. The analytcs (possible contaminants 
based on past operations at TA-I) and analytical methods are presented in Table 2. 

The EP Toxicity Procedure (EP TOX) was designed to simulate the leaching of a solid 
waste codisposed with municipal waste in a sanitary landfill. However, i t  was origi- 
nally designed as a first order approximation of the leaching process. The EP TOX 
test is directly related to the actual toxicity of the waste. The Toxicity Characteristic 
Leaching Procedure (TCLP) method was developed to address a Congressional 
mandate to identify additional characteristics of hazardous wastes, primarily organic 
constituents. Although the proposed TCLP rule fulfills the Congressional mandate to 

L 
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:. add additional toxicants, COnsiQCrpb,S 
_ _  

plore other characteristics that deal with toxicity e,,cI =~ ,UUL 

stituents that should be added to the proposed TCLP list. Samples Were ~r~d';,.,,,,, 
for gross alpha, gross beta, and gross gamma. The analytical data Were obtained from 

the Los Alamos Health and Environmental Chemistry Group (HSE-9) analytical 
laboratory and the Rocky-Mountain Analytical Laboratory. 

-- ---__.. 4 
The radiological activity.(gross alpha, gross beta, and gross gamma) in all of , 

the samples measured was found to be at  or below background. Barium was detected 
by both laboratories in the range of 0.03-2.7 mg/L. These barium concentrations are 
well below the EPA .TCLP and EP TOX regulatory level of 100 mg/L. Group HSE-9 

i 
I 

reported a single sample with a lead concentration of 0.1 mg/L, which is also well 
below the EP TOX regulatory level of 5 mg/L. Group HSE-9 also reported one sam- 

ple with a measurable concentration of uranium (85 ng/g). Typical soil levels for 

uranium around Los Alamos.County are in the 1000 to 2000 ng/g concentration range. 

. .  Neither .laboratory reported volatile or semivolatile organic constituents above 
the detection limits, except for an elevated trichloroethylene (0.030 mg/L) reading 
recorded by Rocky Mountain .Analytical Laboratory. This slightly elevated reading is 
below the TCLP regulatory level of 0.07 mg/L. 

4. CONCLUSIONS 

Concentrations of chemical constituents, which were used a t  TA-1, are all be- 
low the regulatory levels defined by the EPA for both the TCLP and EP TOX proto- 
cols. Laboratory analytical results from verification sampling a t  targeted sampling 
areas are consistent with the assumption that decontamination and decommissioning 
with respect to non-radiological constituents was accomplished with removal of radi- 
ological contamination. i 

I 
1 

I 

i 

3 
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. Table 1. Analytical Results from TA-1 Veri f icat ion Simples 

Senpl e 
Point 

NO. 

1 
1 
1 
2 
2 
2 
3 
4 
5 
6 
7 ,  
8 
9 
10 
Rinse 
Rinse 
Rinse-blank 

Senple . 

Description 

. .  . core-surface 

core- interface 
com-depth . 

core-surface ’ 

core- interface 
c w e - k p t h  
wrf ace 
surface 

’ surface 
surface 
surface. 
surace (backgroud) 
surface 
surface .-. 
..I 

Analytical ResultsD( 
AM t mesa tlll€j/L) 

EP TOX, m, ABG, TU, C, B 
EP TOX, WM, MG, TU, C, B 
EP TOX, MA, ABG, TU, C, B 
EP TOX, VQI, ABG, TU, C, B 
EP TOO(, WM, ABG, TU, C, B 
EP TOX, WM, ABG, TU, C, B 

EP TOX, MA, MG, TU, C, B 
EP TOX, UU, ABG, TU, C, B 
EP TOX, VOA, ABG, TU, C, B 
EP TOX, m, MG, TU, C, B 
EP TOX, m, ABG, TU, C, B 
ABG, C 
ABG, C 
EP TOX, MA, TU, C, B 
EC TOX, VQi, TU, C, B 
EP TOX, m, TU, C, B 

’ 

EP TOX, UU, ABG, TU, C, 8 .  

Ba (0.6) 
QL 
QL 
Ea (0.7) Pb (0.1) 
U (0.0025) 
Ba (0.6) 
Ba (0.81, U (0.085) 
QL 
QL 
Ba (0.6) 
QL 
Ba (0.5) 
QL 
QL 
u (0.0026) 
QL 
QL 

Rocky Mantain 
Analytical Result? 

AM1yBesC. . ( W L  1 

TCLP, B, H Ba (2.7) 
TCLP, B, H . Ba (2.7?, TCE (0.w~ 

’, TCLP, B, H Be (1.2) ..- -I- 

I.. ..- 
-.- 
TCLP, 8, H 
TCLP, B, H , 

TCLP, B, H 
TCLP, 8, H 
TCLP, B, H 
C 
C 

TCLP, s, H 

-.- 
I.- 

.--....---.-.--..-.. 

.-. 
Ba (1.9) 
Be (1.5) 
Be (1.3) 
Ba (1 .4)  
Ba (1.8) 
Ba (1.2) 
41 

%P TOO( (Extraction Procedure8 Toxicity); VQI (EPA Volat i le P r io r i t y  Pollutmts); ABG (gross alpha, gross beta, and gross -1; TU (thorim #d’ 
B ( k r y t i i m ) ;  c (chromim). 
See Table 2 f o r  analytes. 
’Analytes exceeding detection l imits (Berim, [Bal; lead [w1; uraniw M; trichloroethylene [TCE]). AMlytcs recorded a t  less than detectiml’ 
Wone of  the analytes exceeded applicable regulatory levels. 
‘TUP (Toxicity Characterization Leachim Procedure); C (chromiu); B (kry1,liun); H (hexane and cyenide). See Table 2 .for analytes. 

. I  

U . 



.. . . 

r :  5 Table 2. Ver i f icat ion Senple Analytes, Detection Limits, and Regulatory Levels 

TUPb Other -__-._ . 

Detect ion 
L i i i t  

Regulatory 
Level 
(ae/L 1 

- 
Detection 

Limit 
(WL) - 

Detection Regulatory 
Limit Level 

Parmeter ( W L )  ( W L )  

Benzene 0.025 0.07 
Cbrbon tctrach lor ide 0.025 0.07 
Methylene chloride 0.050 8.6 
toluene 0.025 14.4 
Trichloroethylene 0.025 0.07 

Xylene 0.050 0.15 
Arsenic 0.2 5.0 
B a r i u  0.01 100.0 I 

C & i m  0.01 1 .o 
Chraniu 0.02 5.0 
Lead 0.1 5.0 
Mercury . o.Ooo1 0.2 
S e l e n i u  0.4 1 .o 
S i  lwr 0.01 5.0 

- 
V i y t  chloride 0.050 0.05 

Parmeter 

. 
* 0.05 

0.05 
' 0.01 

0.05 
0.05 
0.005 
0.01 
0.05 

, 5.0 
100.0 

1 .o 
5 .O 
5.0 
0.2 
1 .o 
5.0 

Arsenic 
B a r l m  
CaQl i rn  
Chramim 
L d  
llcrcury 
Seleniun 
Silver 

Thorim 
Uranim 

BerylLlm 
Cyanide . 
Hexane 

WAC 

0 . m 1  , 

0.2 wkg 
0.0001 

0.002 
1.0 ' 

0.05 

'EP TOX (Extraction Procerhre Toxicity). . 

%UP ( lox ic i t y  Charecteriration Leaching Procedure). 
VCM (EPA Volat i le P r io r i t y  Pollutants). C 

Y 

R 
w 
w m 
# 
J 
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' March 10, 

. ( 5 0 5 ) 6 6  

IN REPLV REFER TO: HSE-DO- 
YIlLSToP: K491 

IELWHONE 

(FTS)843-4218 

Mr. Harold E. Valencia 
Area Manager 
US Department of Energy 
Lo8 Alamos. Area Office 
LOS Alam08, NM 87544 

Dear Mr. Valencia: 

RE: 1987 RADIOACTIVE EFFLUENT/ONSITE DISCHARGES/UNPLA"ED 
RELEASE REPORTS 

Enclosed are the Calendar Year 1987 Radioactive Effluent/Onsite 
Discharges/Unplanned Release Discharge Monitoring Reports 
(liquid and airborne) as required by Department of Energy (DOE) 
(Order 5484.1, Chapt. IV, par. 4.c(l)). These reports are due 
in Idaho (EGbrG) by April 1. 

E ? -  r 

A. ALDE4-102-0021 TA-3.102, FE-25 w * 
B o  ALDET-001-011; TA-50-69, FE-2 .az 

m W 
4 .  0 

f - .  
E 

Two new sampling/release points were added in 1987: - 
yr 

P 
4 UI 1 

,One location was. deleted in 1987: 
a3 A. ALDE6-002-001 t TA-21-313, FE-1 Q D .  

Two .unplanned releases of tritium occurred during' 1987: 
were- released from the Van de Graaff facility (TA-3-16, FE-16) 
in.March and 1.65 Ci were released from TA-33-86 (FE-6, FE-11) 
in December. 

375 Ci 

If you have any questions about the report, please call Lars 
Soholt at 667-2256. 

! 

Sincerely, 

#oh M. Puckett, 
Health, Safety, and Environment 
Division Leader 

. .  

. .  

. .  
. .  
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ATTACHMENT I 

~ 0 s  ALAMOS FACILITIES RADIOACTIVE AIRBORNE' EFFLUENT 

CY i987 

RELEASE SUMMARY 

. .  

. .  

. .  

. .  



DATE: 2-Feb-1988 

. .  

1 2 ~ ~  PERIODS: 31-DEC-86 - 31-DEC-87 

SUnnARY OF ACTIVITY DISCHARGgD BY ISOTOPE 
PU 
u-235 
U-238 l*lOE+02 MICROCURIES 

= HFP * 1*29E+09 MICROCURIES 
G/NAP = 1*50E+ll MICROCURIES 

2*24E+05 MICROCURIES 

I 7.288+01 MICROCURIES 
= 9.668+02 UICROCURIES 

- 

AR-41 0 2.32EtO8 MICROCURIES 
H-3IGAS) 3.15E+09 NICROCURIES 
H-3(HTO) 2.97E+07 MICROCURIES 
P-32 4.84E+01 UICROCURIES 

FOOTNOTES FOR ABOVE TABLES: 
G/MAP DENOTES GASEOUS MIXED ACTIVATIOI PRODUCTS: C-ll,N-13 
P/VAP DENOTES PARTICULATE AND/OR VAPOR ACTIVATION PRODUCTS 
FOR SPECIFIC NUCLIDE INFORHATION). 

MPP DENOTES UIXED PISSIOlD PRODUCTS. 
Z E R O  DENOTES VALUE LESS TWAM LOWER LIUIT OF DETECTABILITY. 

H-3fGAS) DENOTES ELEMENTARY TRITIUM, H-3(HT.O)  DENOTES T-RIP I 

0-15, 
(SEE 

ATED 

. I  

AID AR-41. 
ATTACHMENT 

WATER VAPOR 

. . .  . .  

! 

. .  
. . .  
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DATE: 2-Feb-1988 
A t ~ ~ O S  NATIONAL LABORATORY PREPARED BY: 

THE PERIOD FROU: 31-DEC-86 TO: 31-DEC-87 
STACK DISCHARGE REPORT R e  MILLER 

FOR 

. I  STACK ' 

' I  . LOCATION 6 ID 
I '  

rA2-9  OUR: 
TA3-16 FE-14 ' 

T A ~ - 1 6  FE-16 ' 
TA3-29 FE-14. 
TA3-29. FE-15 

TA3-29 FE-17 
TA3-'29 FE-18 . 
TA3-29 FE-19 
TA3-29 FE-20 
TA3-29 FE-21 ' 

TOTAL 
MICROCURIES 
.DISCHARGED 

. .2.329+08 
1.12E+08 . 

. 7.39E+08 
1.02s-01 
1.32E-01 

' TOTAL 

DISCHARGED' 
UL OF AIR' 

. AVERAGE 
MICROCURIES 

PER HL 

I -  
I 
I 

PRINCIPAL 
ISOTOPE 

I .  23E+13 
1.82Et13 

2.00E+14 
.6,93E+ 1'4 

7 8 91E+ 12 

1.88E-.05 . 
6.17E-06 
9.3416-05 
5.09E-16 
1.90E-16 

AR-41' . 
H- 3 (GAS 1 
H-3(GAS.I 
PU 
PU 

' 1 .. ~ O E +  i 4 
1.39E+34 
6.77E+ 1 4  
4.85E+14 
1.19E+14 

0 00~+00 
2.20E-02 
5.54E+Ol ' 

8.71E-01 
.2.69E-01 

..'1.84E-01 
7.21E+02 
.2.983+01 
7.32E-01 
9.87E-01. 

O.OOE+OO 
1.58E-16 
8.18E-14' 
1.80E-15 
2.273-35 

PU . 
, PU . 

PU 
U-235 . 

PU 

TA3-29 FE-22 . 

TA3-29 FE-23 . . 

TA3-29 FE-24 
TA3-29 FE-26 
TA3-29 FE-27 

TA3-29 'FE-28 
TA3-29 FE-29 . 

yA3-29 FE-30 
TA3-29 FE-31 
TA3-29 FE-32 

.7.07B+13 
4 . O6E+ 1 4  

1.14E+14 
1 17E+14 

4 63E+ 14 

2.60E- 15 
1.78E-12. 
6.42B-14' 
6.43E- 15 
8.43E-15 

1.31E-14 
1.95E-15 
4.958-16 
1.838-15 
9 34E- 1:7 

U-235 
. U-235 
. U-235 
U-235 

' U-235 c 

6.64Et00 . 

1.32E+00 
3.70E-02 
1.94E-01 . 

3.20s-02 

5.08E+14 
6.79E+14 
7.48E+ 13 
1.06E+14 
3.43E+ 14 

PU 
PU 
PU 
PU 
PU 

TA3-29 FE-33 
TA3-29 FE-34 

TA3-29 FE-44.45.46 
' TA3-29 . FE-44,45, ,46 

. TA3-29 FE-35 . 

z . 4i~-o1 
1.OOE-03 
3.70E-02 
3.25B-01 
2.16Et.01 

5 95E+ 14 
9.35E+ 13 

1.43E+15 
1.43E+15 

.7-• 39E+13 

4.05E-16 
1807g-15 
,5.01E-16. 

. 2.27E-16 
1.50E-14, 

PU ' 

PU 
PU 
PU 
UFP .. 

T A 3 - 3 5  FE-1.2 
TA3-40 FE-25 
TA3-t ir j  FE-8 
TA3-66 FE-9 
Tk3-66 FE-10 

1,. 99E-01 

7,92E,+OO 
4 89E+04. 

1.80EtOO . 

4'. 20E+00. 

8.44E+01' 
1.25E+00 

1,94E+00 
5.90E-02 

1.72E+00.. 

2.313+34 
3.53E+ 11 
2.59E+ 14 
6.913+14 
1.3.3Et14 

8.61E-16 
1.39E-07 ' 
3.063-14 
2.61E- 15 
3.15E-14 

U-235 
H - . 3  (.GAS 1 
U-238 
U-238' 

. U-,235 

TA3-66 FE-13. 
TA3-66 FE-24 
TA3-66 FE-26 ' 
TA3-162,FE-20 
TA3-lO2,FE-25 

1.673-13 
3.74E-14 
1 286-13 
.3.08€-14 
7.08E-15 

U-238 . 
U-238 . 

U-238 
U-230 . 

.U-230 . 

5.05E+14 
3.33Et13 , 

3.35E+33 
6.298+13. 
8.34E+12 



TOTAL - 
STACK MICROCURIES 

' LO CAT^^^ ID DISCHARGED 

TA4.3 
TAJ3 
TA :! 3 
TA.13. 
T A J 3  

. .TA43 ' 
TA43.. 
TA43 

. TAJ8. 
TA4.8 

I .  

FE-9 
FE-9 
FE-10 , .  ' 

F E . - 1 0  
FE-12 

FE-'12  
FE-34 
FE-34 
FE-11. . 

FE-11' 

1 67E-01 

8.406-02 . 

3,9OE+OO ' 
7.5033-02 

5.046+00 

3.58B+01 
1.80E-01 
3.61E+00 
1,54E+00 
1.283+02 

TA-28 FE-15 5.35E-01 
TA :8 FE-15 . 3.38E+01 

TA .:: 8 FE-18 . ' 3.50E-01 
TA .i8 FE-40 3.60E-02 

' TA:6 ' ' FE-18 . ' 7.00E-03 , 

TOTAL AVERAGE 
ML OF AIR MICROCURIES 
DISCHARGED PER ML 

1.06E+14 1 48E-1s 

2.71E+14 2.07% 14 
2.llE+14 5.31E-16 
1.34E+14 8.028-09 

1.253+34 1.17E-07 
3.396+14 1.7lE-06 
2..37E+13 1.31E-15 
2.27E+ 14 3.148-13 ' 

1.29E*14 7.236-16 

3.763+14 : 7.59E-lS 

PRINCIPAL 
ISOTOPE 

U-238 
U-238 
U-238 . 
PU ' 

H-3 (GAS 1 

.H.-3(HTO)' 
H-3(GAS) 
PU 

PU 
. U-235 

I '  
I 
1 ' .  

2.86E+ 14 1.07E-15 . PU 
1.79E+14 . 1.12E-15 PU 
2.06&*14 9.276- 16 PU 
2*52E+14, 5.88B-16 PU 
1.456+14 2.63E- 16 PU 

2*76E*13 1. ME-14 PU 
2.76E+ 13 6.82E-15 MFP 
3.14$*14 4.31E-13 U-235 
1.10E+14 9.09B-06 H- 3 I GAS I 
1.04E*14 0,00E+00 H-3 [GAS 1 

2.53~+i4 . . 6.13.~-07 H -3 ( GAS 1 .  
2.06E+14 . 2.82E-15 PU 
4.52E+13 9.51E-16.'" PU 
2.386+13 , 4.62E-36 . PU 
3*05E+14 1.22E-06 ' H-3(GAS) 

2.21E+14 
2.218+14 
2.333+14 
2.33E+14 
2,78E+14 

2 . 78E+ 14 
2.523+14 
2.523+14 
1.02E+15 
1.02E+15 

- .  

8.09E+1'4 
7.44E?14 , 

2.45E+12 
.2.45$+12 
4.933+13 . 

7.56E.-16 , PU 
2.28E-14 P-32 

1.683-14 P-32 
3 61.E-1'6 . PU 

. 2.7OE-16 . PU 

1.29E-13. P-32 . 

7.15E-16 . . Pu. 
.1,43E-14 . P-.32 

. 1.50E-15 ' . U-235 
MFP .1.25E-13. . 

6.628-16 . PU ' 

4.543-14 . , MFP 
2.86E- 15 PU 
.I .433-13 . M F P .  . 
3.30E-16 . U-235 

. .  

. . '''O .moo 3160 ..0?sr 



A 8  
i r e  

r i c e  
. :TA48 

* TA40 

' ~ ~ 4 0  
' ~ ~ 4 8  

TA48 
' TA48 
TA50 

TA SO 
" A 5 0  
T A 5 0  
T A 5 0  

. TASO 

TA 50 

. T A 5 O  
. T A S O  

. T A 5 0  

.TASO 
T A S O  
T A 5 0  

. T A 5 O  

TOTAL ' AVERAGE 
ML OF AIR MICROCURIES 
DISCHARGED PER WL 

' TOTAL. 
MICROCURIES 
DISCHARGED 

PRINCIPAL I I 

I . ISOTOPE 

. .  

. .  

n m  
' PU 
MFP 
p u  

. MFP 

pu . 
MFP . 
PU 
MPP 
PU 

4.93E+ 13 

8.07E+ 14 
2.20E+13 
2.20E+13 

9.33E+13 
9.33E+ 13 
2.55E+13 
2.63Et13 
3.14E+14 

3.14Et14 
6.56B+14 
6.56E+14 
4.74E+13 
7.95E+ 13 

3 . 62E+ 11 
1.73Et 13 
1.739+13 
4 . 10Et 13 
4 . 10Et13 
1.508+14 
1 . 50E+14 
2.13K+14 
2.13E+l4 

1.52E+13 
3.80E+13 

I 1.523+13 
1.60Et14 
1.60E+ 14 

1.60E+14 
2.29E+ 14 
2.29E+ 14 
2.29E+14 
5.13E+12 

9.41E+12 
1.66E+14 
2.01E+14 
2.03$+14 

8.07E+ 14 

3 62E+ 11 

7.04E+02 
, 4.10E-02 
3.76E+02 
4.00E-03 
4 44E-01 

1 43E-11 
' 5.08E-17 

1.82E-16 
' 2.02E-14 

1.72E-16 
. 1..60E-14 

4.71E- 16 
4.296014 
0.59E-16 

2.51E-14 
3 . 65E- 16 
1.45E-14 
7.64E-14 
.8.39E-15 

. 4.65E-13 

FB - 54 
EE- 54 
FE-60 
FE-60 
FE- 1 

1.60E-02 
1.57E+OO 
1.20E-02 

. 1 .'13E+00 
2.70E-01 

FE-1. 
FE-2 
FE-2 
FE-3 
FE-3 

7.90E+00 
2.396-01 
9.50E+00 
3 62E+00 
6.67E-01 

WFP 
PU 
UFP 
PU 
HFP 

FE-6 
FE-6 
FE- 17 
FE-17 
FE-25 

FE-25 
FE-27 
FE-27 

- .0 .003+00 
i ..: 4.213-01 

' '6.603-02 
.1.26E-01 
9.30E-02 

0.00E+00 
1.16E-12 

7.29E-15 
2.273-15 

3.82s-15 

PU 
MFP 
PU 
MPP 
PU 

3.17E-01 
8,308-02 
1.12E+00 
0.00E+00 
1 . 58E+OO 

,7.743-15 ' 
. 5  53E-16 
7.47E-15 
0.00E+00 
7.39E-15 

MPP 
PU 
MFP 
'P u 
WFP 

TA50-37 FE-1 
T A 5 0 - 3 7  FE-1 

0.50E-02 
2 . 50E-02 
.2.80E-02 

6.67E+01 
3.02Et07 

PU 
PU 
PU 
G/MAP 
P/VAP 

T A S O - 6 9  FE-1 - 
T A S O - 6 9  FE-2 ,. 
T A S O - 6 9  FE-3 
TA53 UNR FE-2 
TA53 W N R  FE-2 

TASJ U N R  FE-2 
T A 5 3  PirtIN ST FE-3 
T A 5 3  M A I N  ST FE-3 
TA53 M A I N  ST FE-3 
TA54 RH EXH FE-1 

5.593-15 
6.50E-16 
1.843-35 
1.893-07 
4.16E-13 

3.95E+04 
1'. 5OE+'11 
2.24E+05 
.l. 52S+07 

' 1.00K-03 

2.50E-02. 
3.9OE-02 
2.06E-01 
8.54$+07 

2.473-10 
6.55E-04 

6.62E-08 
9 rn 7916-10 

1 095E.016 

H-3 ( HTO 1. 
G/MAP 
P/VAP , . 

H-3(HTO) . 

PU 

TA54 PR0CES.S PE-2 
T A 5 5  N/S FE-15 
TA55 S/S FE-16 
TA55 S/S FE-16 

2,66E-'15 ' 
. 2.3616-16 
. 1.02E-15 
4.22E-07 

PU 
- PU 
PU 
.H-3 (GAS 1 

. .  
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TA21-324 e FE-1- 
TAZ1-4(HC),PE-1 
TA35-7 FE-2 
TA35-7 FE-7 
TA35-7 FE-8 
TA43* FE-9. 
TA43m F&-10 
TA43 FE-12 
TA43 FE-34 
TA48 FE-15 
TA48 FE-18 
TA48 FE-45,46 
TA48 PE-51 
TA48 FE-54 
TAd8 FE-60 
TA 50 FE-1 
TASO FE-2. 
TASO FE-3 

. TASO F E - 6  
TASO FE-17 I 
TASO FE-25 
TASO FE-27 
TA50-37 FE-1 
TASO-69 FE'1 
TASO-69 FE-2 
TA50-69 FE-3 
TAEl RH C X H  FE-1 
TAC4 PROCESS FE-2 
TASS N/S FE-15 
TA55 S/S €E-16 

2.2OE-02 
5.54B+01 
2.69E-01 
6,64E+00 
1,32E+00 
3.70E-02 
1 . 94E-01 
3.20E-02 
2 . 41E-01 
1.00E-01 
3.70E-02 
3 a 25E-01 
-1.12E-01 
3,lOE-02 
9 . 30E-02 
3.07E-01 
2.01E-01 
1.91E-01 
1.48E-01 
3.80E-02 

5.823-01 
4 . 308-02 
1.lOE-02 
1.678-01 
8 . 408-02 
7. SOB-02 

5.35E-01 
7.00B-03 
4 1.08-02 

1.60E-02 
1.20E-02 
2.703-01 

3.62E+00 
0.00E+00 

9.30E-02 
8.306-02 

8.50E-02 
2.50E-02 
2.803-02 
I .  00E-03 
2.50E-02 
3 90E-02 
2.06E-01 

3m12E-01 

1 80E-01 

.4 00E-03 

2 39E-01 

6 60E-02 

0 0 00E+00 

TOTAL 
ML OF AIR 
DISCHARGED 

2.00E+ 14 

6.938+14 

1*2OE+l4 

1.39E+14 
6.77E+14 
1.19E+14 
5 . 08E+ 14 
6 79E+ 14 
7.48E+ 13 
1 . O6E+14 
3.43E+14 
5.95E+ 14 
9*35E+13 
7 0 39E+ 13 
1.43E+15 
2.113+14 

1.29E+l4 
2.86E+ll 
1.79E+l4 
2.06E+ 14  
2 52E+ 14 
1 . 45E+14 
2.76B+33 

4.52E+13 
2.38E+13 
2 . 21E+14 
2 . 33E+14 
2 . 78E+ 14 
2.523+14 
8 . 09E+14 
2 . 45E+12 
8 . 07E+ 14 
2,20E+13 
9 33E+ 13 

3.14E+14 
6.56E+ 14 
4.74B+13 
3.62E+ 11 
1.73E+13 
4.10E+13 
lm50E+14 
2.33E+34 
1.52E+13 
3. 8OE+ 13 
1.528+13 
5.13E+12 
9.413+12 
1.66E+14 
2.01B+14 

2 37E+ 13 

2m06E+14 

2 55E+1.3 

I 

I 

AVERAGE 

PER UL 
HICROCUR~ES . PRINCIPAL I 

ISOTOPE 

5.09E-16 PU 

1.90E-16 PU 

0 . 00E+00 PU 

1 . 58E- 16 
8.18E-14 
2 27E-15 
1.31E-14 
3.95E-15 
4.95E-16 
1.83E-15 
9.34E-13 
4.05E-16 
1.079-15 
5.01E-16 
2.278-16 
5.31E-16 
1.318-15 
7.238-16 
1.078-15 
1. 12E215 

5.88E-16 
9,278-16 

2.638-16 
1 13B-14 
2 828-15 
9.51E-16 
4 62E- 16 
7.568-16 

2.70E-16 
7.158-16 
6.62E- 16 
2 . 86B-15 
5.OBE-17 
1.82E-16 
1.72E-16 
4.71E-16 
8.59E-16 
3.65E-16 
7.64E-14 
0.00E+00 
3.82E- 15 
2.279-15 
5.539-16 
0.009+00 

. 5.59E-15 
6.588-16 
1.84E-15 
1.953-16 
2.66E- 15 

3.618-16 

PU 
PU 
PU 
PU 
PU 
PU 
'P u 
PU 

, . PU 
pu 
P U '  ' 

' PU 
PU . 

PU 
PU ' , 

PU ' 

PU 
PU . 
PU 
PU 
P u' 
PU 
PU 
PU 
PU 
PU 
PU 
PU ' 

PU 
PU 

, PU 
PU 
PU . 
PU 
PU 
PU . 
PU 
PU 
PU 
PU 
PU 
PU 
PU 

PU 
PU 
PU 

pu . 



. 

. .  

. .  

FOR PERIOD 

STACK 
LOCATION 6 ID 

TA3-29 FE-20 
TA3-29 FE-22 

TA3-29 FE-24 . 

TA3-29 FE-26 
TA3-29 FE.-27 
TA3-35 FE-1,2 
TA.3-66 FE-10 ' 

TA21-3(MAIN),FE-6 
TAZl-Q(MAIN),FE-8- 
TA48 ' .  FE-11 
TA40' FE-40. 

TA3-29 :. FE-23 

. .  

FROY: 

. .  

31-DEC-66 TO: 31-DEC-87 

TOTAL TOTAL AVERAGE 
MICROCURIES ML OF AIR .MICROCURIES 
DISCHARGED DISCHARGED PER WL 

8 71E-01 
1 A4E-01 
7.21R+02 
2.98E+01 
7 328.01 
9.87E-01 
1.99E-01 
4 20B+OO 
7.3'3E+01 

1 54E+OO 
3.60E-02 . 

1.36EtOZ 

. RELEASED:' 
. .  

TOTAL U-235 

4 a 8 SE,+ 1 4 
7.07E+13 
4.06E+ 14 
4.63E+14 
1.14E'+14 
'1 0 17B+14 
2.31E+14 
1 33E+1.4 

.' 2.27E+14 

I 1.80E-15 
I 2 . 60R- 15 
I 3.78E-32 
I 6 a 42E- 1'4 
I 6a43E-15 
I . 8.43E-15 
I 8 a 618-16 

3a15E-14 
3a14E-13 

. .  

.PRINCIPAL 
ISOTOPE 

. U-235 
U-235 ' 

U-235 
U-235 
U-235 

. U-235 
U-235 

' U-235. 
. U-235 

3.14E+14 4.31E-13 . ' U-235 
1.02E+1'5. 1.5OE-15 : U-235 

. 4.93E+13 7.3OE-16 . U-235 

965.68 UICROCURIES 

. .  

. .  

. .  

I 
I 

' I  

. .  



I .  , 

' TOTAL TOTAL AVERAGE ' I  
MICROCURIES ML OF AIR ' HICROCURIES . PRINCIPAL I 

STAC'~ .ID DISCHARGED DISCHARGED PER ML ISOTOPE I .. 
. tOCP TIOU 

. f '  . 7.92E+00 . 2.59E+14 . ' 3.06E-14 U-230 
1.80E+00 ' 6.91E+14 ' 2.61E-15 U-238 ' 

8.44E+01 . 5.053+14 3.673-13 U-238 . 

1.72E+OO 1.35E+13 " 1.28E-13 U-238 . 
1,94E+OO 6,29Et 13 3 O8E-14. U-238 

, 5.90E-02 . 8.34Et 12 7.08B-15 . 'U-238 

. 2.86E+00 3.76E+14 . , 7.59E-15. U-238 

1.25E+00 3*33E*13 . 3.748-14 U-238 

. 1.'57E-01 1.06E+14 1.48E-15 ' U-238 . 

' 7*76E+00 2.71E+18 2.87E-14 

RELSASED : 

;'. 

. .  . .  - .  

, .  . .  

. .  

. .  

I . .  
. .  

. .  

. .  

. .  



. .  . .  

FOR PERIOD FROM: 31-DEC-86 TO: 31-DEC-87- 

TOTAL . 

STACK MICROCURIES I .  . _ '  
I 
I LOCATION & ID DISCHARGED, 

TA21-155NITSTA) ,FE. -5  1.45E+07 
TA53 W N R  FE-2 . 3.95Et04 
TA53 M A I N  ST FE-3 1.52Et07 

TOTAL. H-3(HTO) RELEASED: . .  

TOTAL AVERAGE I 
ML:.OF AIR MICROCURIES ' PRINCIPAL I 
DISCHARGED PER HL ISOTOPE . I 

' 1.17E-07 ' H-3 (HTO) 1 . 25E+1.4 
. 1.6OE+14 2.47E- 10 . H-3(HT.O) 

2.29E+14. ' .  6.623-08 . H-B(HT0) 

. .  

.29 74 CURIES 

. .  

. .  
. .  . .  



8 

-. p B R I ~ ~  FROM: 31-DEC-86 TO: 31.-DEC-87 
/on 

' TOTAL TOTAL . AVERAGE I 

PER ML ISOTOPE I 
MICROCURIES ML OF AIR MICROCURIES PRINCIPAL I 

.' sfACKg ID , DISCHARGED DISCHARGED 
.. L O ~ ~ T I O N  . .  

H.- 3 (GAS ) 

H - 3 (GAS) 
. .  pg-14 ' . l:l2E+08 1 ..82E+13. 6.17E-06 

. 7.39E*08 7.913+12 , 9.34B-.05 
.+&43-16 ,. 

. .  
p&- 16 ,.' TA3-16  

3.53E+ 11 
1*34E*14 
3 39E+ 14 
1 10E+14 

2.536+14 
3.05E+14 . 

2.03E+14 

1*.04E+14 . 

1.39E-07 . H-3(GAS) 
.0 02E-09 H- 3 (GAS)  
1.71E-06 H.- 3 (GAS ) 
9.09E-06 H-3(GAS) 
O.OOE+OO . H-3 ( GAS ) 
6.133-07 ' H-3(GAS) 
1.22E-06 H-3 (GAS ) 
4.22E-07 H-3 (GAS ) 

I TOTAL H-3cGAS) RELEASED: . .  ' 3144.89 CURIES 
\ 

. .  . 
I ; 

. .  

. .  



. .  

4 

i 
1 
I 
! 

i 

I 

I 
. !  

! 

i 
. I  
i 
! 
! 

. .  

TOTAL ' . TOTAL ' AVERAGE 

'I 
I 

f. ' ' MICROCURIES . '  ML OF.AIR HICROC.URIES 
. .  . STACK ID ' DISCHARGED DISCHARGED PER HL 

2 -  L&A41°N ' 
f P  

. _. 

0 

FOR PERIOD FROM: 31-DEC-86 TO:.31-DEC-87 

' TOTAL 
STACK MICROCURIES 

LOCATION 6i ID DISCHARGED 

TA3-29. FE-44,45,46 2.16E+O1 
TA21-4(HC),FE-l , 1.88E-01 
TA48 FE-11 1 ;28E+02 
TA40 FE-15 . 3.. 38E+01 
TA48. . FE-18 3.50E-01 
TA4.0 FE-40' 7.04E+02 
TA40 . FE-45,46 . 3.76E+02 , 

TA48.' FE-51 4; 443-01 
TA48 FE-54 1.57E+00 
TA4.8 FE-60 1.13E+OO 
TA60 . FE-1 . 7.90E+00 
TASO F E - 2  9 .'5Og+OO 

TA5O F E - 6  4.21E-01 
TAbO FE-17 . '  . 1.26E-01 
TAbO 'FE-25, 3.17s-01 

. TA50-37 FE-1 1.58E+00 

TA50 FE-3 6.67~.-oi 

TASO FE-27 1.12E+00 

TOTAL MFP .RELEASED: 

TOTAL 
UL OF AIR 
DISCHARGED 

1.43E+15 
2.76E+ 13 
1.02E*15 
7.44E+14 
2 4 5E* 12 

AVERAGE 
MICROCURIES 
PEE ML 

1.50E-14 

1.25E-13 
4.54E-14 
1.438-13 

6 823-1 5 

4.93E+ 13 1.43E-11 
8 07E+14 4.65E-33 
2.20E+13 2.02E~14 
9.33E+13 1 683-14 
2 63E+ 13 4 a 29E-14 
3.14E+34 2.51E-14 
6.56E+ 14 1.453-14 
7.95E+13 8.39E- 15 
3.62E+ 1 1 1.16E-12 
1.73E+13 7.29s 15 
4.10E+13 7.74E-15 
l150E+14 7.473-15 
2.13E+14 7.39E-15 

1288.46 MICROCJRIES 

PRINCIPAL I I 

ISOTOPE I. ' .  

. I  
PRINCIPAL I 
ISOTOPE I 

MFP 
MFP 

. HFP . 

MFP . 
MFP 
MFP 
YPP 

. .  

MFP . 

MFP 
. ' YFP 
-MFP, 

. MFP 
MFP 
MFP . 

MFP 

. MFP 
. MFP' 

, MFP . . 

. .  
. .  

0000 
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ENV~RONMMAL immwnoiu OF THE WEBLO OF SAN ILOEFONSO: 
I .  REFERENCE TO WATER, SOIL AND SEDIMENTS 

BY' 
W. D. Purtymun and M. N. Maes 

V 

EXECUTIVE SUMMARY 

The analythl mdts were compared with the Unlted Stases Environmental Protection Agenws (EPA) 

radkdremicel, primary, and aecondq drinking water standards The comparison, however, Is not 

designed to determirw accepcabillty under regulatory compliance. The comparim 19 made only to give 

perspecthreto~analytlcd- 

The maximum d radkacthre and chemical conslihrents were below the EPA's drinking 

water standarda The water from the west side artesian we# exceeds the EPA'a primary standards for fluo- 

ride, while arsenk wmmtmbm from the same well was equal to the prlmary standards Other parame- 

tersfrom thb and the other water sowceswere in complianCe with the Primary standards The €PA see 
ondary stanch& forchlorlb, iron, mmganem total diesdved sdlds, and ph were exceeded at somelo- 
c a E k r r a T h O ~ ~ ~ t h O a M d a r d o c c U r h d m l e r c o n c e n b a t k n r k r t h e e n v i r O n m e n t W ~ ~  
odginaWhtheWrraapplysyaa~~ Then,werenodaecbbbvdstleorganics,pestlcide,herbicide,or 

pdychlorkrrted hiphmyb canpomb h waters from the wven welk Two sdvoiatile phthalate 
compounds WBIC) fourd h from dx d the sewn WeYI. The phthalates also found In blanks, are 

ubiquitous In the @fnhmmt and are common artifacts In the laborasory that are rellected in the analysis. 

Radkchemicd analysk d four soil samples Indicated the maxknum concentratkma~ wem below regional 

background for dla l?adkchemicd analysis d eleverr sediment samples indkated that plutonium was 
above regknal backgr#nd forsedMat  fowstatkma in LoeA&unoaCanyon. The plutonkrm rdectsthe 

transpott d plutonium In runod from former efnuent releeae area in the Wmratay. The concentratlons are 

1 



well below the €PA proposed screening level indicating that the plutonium is not an environmental prob- 

lem. The d u r n  concentratkrr was above regional sedlment background at one station in Los Alamos 

Canyon. The cesium ia also due to tramport from fonner effluent release areas. Concentrations of cesium 
at the six sampling sratbns in Mortandad Canyon were low above regkd river sediment background: 

however, below the regknal background level far soila Because of the absence of runoff in this canyon, 
the background level for soL rather than sediments is the appropriate background level to use for com- 
parison. The absence of other radknudkles indicate that the cesium is from world-wide fallout and not 

transport by stm rund from the effluent release area in upper Mortandad Canyon. No chemical con- 
tamination was found In t h e d l  and sediments. 

1. INTRODUCTlON 

A memorandum of understanding (MOU) among the Bureau of lndlan affairs (BIA), the Department of 

Energy (DOE), and the Pueblo of San lldefonao (Pueblo) was made to evaluate possible environmental im- 
pact of the activities at the Los Alamoa National Laboratdry (IANL) on the Pueblo of Sen ildefonso (MOU 

No. DE-GM3287AU7160, June 1,1987). The LANL as the prime contractor at & A l a m  for the DOE, 
undertook the shdy in wopmtbn with the BIA and Pueblo. Sixteen water, four soil, and eleven sediment 

samples were collected and analyzed for chemical and radiochemical constituents In accordance with the 

MOU. The sample8 were collected in late September and early October. One additbnal water and one 
sediment sample were collected In Navember. The pwpose of this report is to present the results of the 

analyses and interpretation of the data collected. 

' 

The sampllng cdlectlon and amlyses were coordlnated with the members of the MOU and also with 

LANCs Health and E n v l r o n d  Chemlsby Group so that requirements for sample cdlectlon. suitable 

sample containem, sample pmmmtbn, M l n g  time, and analytkd methoddogy were adhered to as d e  
scribed by the €PA (Envkonnentel Protection Agency 1983,1985). Anelytlcal methodology and quality 
control are described In Appendix C of 'Environmental Surveillance at Los Alamos during 1987 (ESG 

1988), and ' W k y  Assurance for Heelth and Environmental Chemisy (Gautier 1987). Both reports are 

updated annuelly. 

The LANL Environmental sunreolance Group has maintained for the last 20 or more years sampling sta- 
tions dawngradient from the Laboratory on and adjacent to the Pueblo (Figwe 1 and Table 1). The routine 

' 



suweMlance program in and adjacent.to the Pueblo indudes 16 water stations, 1 soil station, and 15 sedi- 
ment statkm The amiytkA results from these stations and statlons adjacent to the Pueblo are available 

in the ~ p t s ~ ~ ~ m m e n t a i  ~unreillance at LOS Aamos' which is publistmi annuaiiy (ie ESG 1988). * 

The Pueblo of Sen ildefonso Is located in the southem end of the Espanda Valley. The Rio Grande 

flows north-south through the middle of the Pueblo land. The Pojoaque River enters the Rio Grande from 

the 88213. The valley is underlakr by a seerlea of older sediments, sUtstm to sandstones, light pinkish gray 

to light pinkish buff in color. These sediments are intruded by beselta to the north (Black Mesa) and to the . 
south (La Mesita). A general north-south trending emrpmntlleswest ofthe RbGrande. The escarp- 

ment is cut by eastward trending Los Alemorr Canyon (Fig. 1). T h e w  Is formed by a conglomer- 

ate north d Log Alamos Canyon while to the south the conglomerate Is overlakr by besalts. Recent allu- 
vium is found along the R b  Grande, the Pojoaque Rlver, and Los Alan108 Canyon. The escarpment lo& 

the eestem edge d the Pajarit0 plateau The plateau is composed d a volcanic t M  that forms an a p m  

around the Jemaz Mountains 8 to 10 miles west of the Rb Grande. The southem part of the Pueblo ex- 
tends Into the Pajarit0 plateau. int-w szreams (Loel Alamoa sandif4 end Mortendad) confluent to the 
R b  Grande have dissected the plateau into a Series d east to south eastern trending narrow mesas The 
gedogyandhydrdogydtheareaaredeacrlbedbyG~(1964). 

11. WATER QUALITY 

Water samples wem cdieaed from eleven wells, three springs, one ditch, and Muent from a sanitary 

treatment prcUn All the samples were anelyzed for redbchemkd and inorganic chemicals Seven of the 

well samples k r e  analyzed for orgenic chemicals 

The water sample locadom are g h  a station number, ranging from 1 to 16 as shuuvn on Figure 2. The 

stat&m number and cwmmhlp are on Table 2. The station numberr, are used to identlfy the sample loca- 
tion In the tables and appendlcea The hydrdogk c h a r a m  of the wells and Sprinss were not deter- 

mined during this -. 

Therearenm,geneceltypeadnreter~onpl8dOmhr8nt,krrsfromthe16stetkns(F~.3). Theyare 
sodiumbicarbonate and caldum-bicarbonrde. Graphic compabn of the sixteen s3atkns using the we- 
dominant kna. calcium, sodium, and bkahomte , and rotel dissolved sdldo show that there are slight 

chemicaldWferencea in the qualhydwaterfrom the 16 statbm. The difference in collcentrationsof the 
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predominant ions and TDS in water b not utlcommon as the quality depends on recharge area and the 

dhent,types d llthdogy and t h k k d  d the water b d n g  sediments. 

A Radkchemical Quality d Water 

 he waiter sampies were %, '%I, total uranium, %, = g 2 4 o P u ,  %, gross a i m  gross 
Ma. and gross gamma. The decals d the anal& are presented In Appendbt A Table 3 is a comparison 

of the maximum corrcentratlon found in the water samples with the EPA's maximum contaminant level 

(MCL) for a public water supply. in this report. the MCL is used as a guide and not as a regulatory stan- 

dard, because this sampling program was not designed to determine acwptabUlty under regulatory re-. 
quirements. Comparison with the MCLs is only made to give perspecthre to the sampling results. 

The radioactivity or radknudides from the stations were below the MCL The gross alpha concentra- 

tion? from <three wells (statkrw 2, 4, and 10) eocceeded'the screening llmlt d 1 5 ~ 1 0 ~  mkrocuries/mL 

Fable 4). AS the gross a~ptm exceeded the acrwning IMS, the samples were anaiyzed for 
(radium).  he radium were be lo^ the WIWI MCL (&lod mkmwtes/d).  he grosr, a- 
pha radkactivity is due to the pleeence d natural uranium in the water. The hlgh concentrations d ura- 
nium (aver 10 micrograms/L) is common from wells 01 sprkrss h the valley. The uranium Is a rock forming 
mineral that is found in the sedimentsand somethnesassocieted wlth thevdcanic rocksthat have been 
extruded through the sediments, 8uch as Bladc Mesiand La Me&. The uranium Is taken in to solution by 

the ground water. The wmmtdons d uranium in water is well belaw the MCL for water used from indi- 

vfduel and community H a  The sanitary ellluent from the treatmen( @ant at White Rock was Mow MCL 

for radbnudidesor radkadhrlty. 

The analytical msub Indicate the plegence d only natural ochnkrg radkactMty or Fadknudides. 

The M a  for chemical in ddnking water have been promulgated by the EPA These stan- 

dards are also used by the lndhn Health Secvice. The chemicals have been separated into primary stan- 
dards and secondary standads by the EPA (1976,1979). As dlscuswd above wlth radknudldes in drink- 
ing water, these cdanderds are here used as guides for comperison with constituent8 from the 16 water 

sampling statkna 
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Prlmary drinking water standards (Ma) have been set for Ag, As, Ba, Cd, Cr, F, Hg, N as NO,, Pb, and 

Se (€PA 1976). The primary !#andad Is the maxlmum coI1cBntrBt bn of a chemical in water that, if ex- 

ceeded, may raise health wncem~. Fable 5 and Append& B). 

The water from the sixteen stations did not exceed the MCb for the primary standards except for F 

(fluoride) in water from statkn 10, w88t slde artesian well. The fluor#e concentration was 7.2 mg/L, which 

exceeds the MCL d 2 mg/L The As (arsenic) In water from sWon 10, a westslde artesian well, had a r e  

ported concentration of O.'& mg/L which is equal to the MCL (0.05 mg/L). Water from artesian, serniarte- 

sian wells, or wells completed In the sedimnts in the valley may yield water that contains natural fluoride 
and arsenic (Purtymun 1977A). The fluorlde and arsenic bearlng waters are from a deep source circulating 
upward through permeable fault zones that crosses 01 Ilea adjacent to the well. The f lume and arsenic Is 
related to the volcanic actMty In the valley, and Is not from hboretory operatkna Wfth the exception of 

the flwride, which exceeds the MCL and the arsenic level equal to the MCL all water samples indudlng 
sanm effluent from the tmatmnt plant at White Rock were below the primary M C h  

Secondary drinking water standards (MCL) have been set for a, Cu, Fe, Mn, SO,, Zn, TDS, and pH 

(EPA 1979). The EPA's smmdary standard controls chemicals in water that affect the esthetic qualities as- 
sociated with public acceptam of drinking water, for example, taste and and. Secondary standards may 

be exceeded If no aherwater is available: however, prolorrged use at high comx&aUon d the secondary 

constituents is not recommended. 

The secondary M a  were exceeded for a, Fe, Mn, TDS, and pH (Table 5). IndMduai analysis are 

found in Appendix C. A mparlaorr d the ccmcentmtkm d the wxmdary constituents which exceeded 
the MCL ahd the coI1cBntrBtkn as dthe MCL is sham on Table 6. The plesence of CI, Fe, Mn, 
TDS, and pH In excess d MCL doe0 nat indicate industrial or human contamination d the aquifer or water 

bearing beds that yldd wuterto weys 01 sprIIl$a Thaw chemical conammu and physical parameters 

can and do occw as in the naturel envkonment. Statbn 10, an artesian well, contained excess amounts of 
a, Fe, and TDS. The water from thls well contains the poorest quality of the sbueen sources (Fig.3). The 

art- well is plobably completed at a deeperdepth than atherwds, and its locatiorr near the intrusion of 
vdcank (Black Meaa) results In water of poor qualily. The pceaence d Fe (iron) In the water can also be 

associated with colrstrrictkn or construction material used In the well and water supply system. The Mu- 
. ent from the santtary plant at White Rock was below secondary M U  

5 .  
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in addhion to the prlmary and secondary wmtmmts analyses were made for other chemical con- 

stltuents and h ~ o  physical parameters Fable 7, Appendix 0). The - in water from station 10 

(artesian well) and station 15 (duent from the sanitary treatment plant) are compared to the maximum 

concentrations d the remainhg 14 wells and sprkrga The concentraskrrsfrom the treatment plant of 
phosphate and potassium d the effluent concecrtratkm were higher than in the waters from the other 15 

stations. The range d concentratkns d the 15 chemical mdtwnts and two physicel parameters are as 
would be expected and reflect normal concentretiom dconsthents 

C. Organic Chemlcal Quallty d Water. 

orgenic were pertonned on War from sawn wells (statbnm 1,2,3,4,7,8, and 11). The wa- 
ters were analyzed for volatile and semivdatpe organics, pestkides, herbicides, and a scan was performed 
for polychlorinated biphenyls [(pca) Table 81. The analysis for 52 vdetlle compounds (Appendix E ), the 
18 pestkide compounds (Appendix F) the flve herblclde wmpounds (Appendix F) and a scan for PCB's 

from the seven wells did M detecl any organic compounda The analytical results for the 65 semivdatile 
compounds were also belaw the limits d detection excqs for hm, pmhalane compounds (Appendix 0). 

Butyl benzyl pMhalaae and/or b(2 -e thy l~ )phthaW wem detected in water from the SIX of the men 
wells (Table 9). The pMheletes were also detected In the blanks They are related to use or presence of 

plastbor plastic products. The phulaleres are cornman In the-. The EPAhas not yet set MCLs 

for phthalate compounds 

111. SOIL AND SEDIMENTS 

Four soil samples were cdlected In the northeas3, maheas& twthvm& and norumeSt quarters of the 

Pueblo (Flg.2, Table 2). The sampb are collected by taking 5'plu&t 3 incheb in diameter and. 2 Inches 

deep, at the center and cornen de squere area 30- on a side. The fhre plugs are combined to form a 

composite sgmpleforchemlcalorradbdmmical analyses 

Ten sediment mes were cdleded lk Los Alamos and Mortanded Canyons One additional sample d 
wascollected in a rrikdary canyon to Cedro and Mortandad Canyons west d State Road 4 (Fig. 2). The 

sediment samples were collected d dune buildup behind boulders in the main channel of flowing streams 
or across the main channel d intwnittent streama 

6 
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A Radiochemkal Analysis d soli and Sediments 

The sol and diment samples were analyzed for '=a, total uranium, =Pu, 238*240Pu, gross gamma, 
and %. The sdl'mdsture waa distPled out d the soli samples and the distillate was analyzed for 3H. Nu- 

clear weapons testing in the atmcmpbre disMbuted tritium, c88/um, plutonium, strontium, and a small 

amount of uranium around the world as fallout Regional fallout levels in northern New Mexico were de- 
termined In order to evaluate the etfect of the L a h w s  opera th  on the environment (Purtymun 1987). 

The maximum concentration d the varkwr radkmudides or radkactMty from the four soil samples 

1974 through 1985 (Appendix H). The m u m  values for the varkw, radionudidea and radioacthri were 

below regional background concentrations (Table 10). 

J were compared to the regbnai soil background concerrtratlons for northem New Mexico for the period 

The maximum concentratkn dthe various radlonudides or mdkactMty from the eleven sediment sta- 
tions were compared to the reglord sedlment background concenttations for northem New Mexico 
(Appendix H). The maximum cancentratkns of '=Cs, =Pu, and 230 i2~u  exceeded the background lev- 

elsfor river sediment at several locadkns (Table 11). 

The sediments from four station in Los Alamor, Canyon, A-l,-2,-3, and 4, exceeded the background 
concentratbs for total plutonium ( - U + ~ ~ ~ ~ O P U ) .  TIW tcmi plutonium from the four stations ranged 
from 0.072 to 0.429 pCi/g while background in regional sediments was 0.029 pCi/g (Table 12). The total 

plutonium concentratkm ha8 been and remalna wail below the PIopOeed EPA screening lwei for piuto- 

nium. The EPA screening id, whkh translates to 14 pCi/g around Los Alamos, is the plutonium lwei that 

the EPA considers 90 iow that no additknel eveluatbn is needed to demonstrate that the proposed €PA 

Transuranic Guidance is complied wlth. The t d  plutonium concentratbn8 am below 5% of this 14 pCl/g 

level. 

\ 

Liquid wastes containbrg radlonudides were reieased into a tributary to upper Pueblo Canyon from 
1943 through 1SO. Pueblo Canyon i8 tributary to Los Alamor, Canyon near the eastern edge of the Pajar- 

it0 Plateau (Fig. 2). After 1950 the wastes were treated prkr to release into adjacent canyons. There were 
two treatment plants, one released dfluents in the t r i k r y  to Pueblo Canyon and the other released ef- 
fluents to a small tributary to Los AJam Canyon near the center of the plateau Both were within the Lab- 

oratory. The treetment plants w e  dosed in 1964 (the plant near upper Pueblo) and In 1985 (the plant 
near DP Canyon, the tributary to Los Alamoa Canyon). in 1962 the waste treatment plant at TA-50 near the 

7 '  
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middle d the @ateau became operatknal. The treated elllumtsftom the plant are now released Into Mor- 

tandad Canyon. The effluent relcranad cuntalns trace amount of radbnudidear and radluacthrlty which are 

attached to sediments In the allwlum. The Conceraratlonr, of the radlonud,ldea in the sediments decreases 
dawngradient In the canyon as the sediments and attached radbnudider~ are transported,'dlspersed, and 

diluted wlth storm runoff. 

The plutonium in channel sediment8 In Pueblo and Los Alamos canyon are well documented through a 
series of reporta (Purtymun 1970, Lane 1985, ESG 1981). The annual environmental surveillance report 

rron#ors and documents the cocIcBntrBtkns of radkrrudldea in the sediments in low& Los AJamoer 

Canyon. DMbutbn of radionudlder, in the acthre channel, lnactlve channel, and the banks was de- 
tennined through fhre cross sectkms of the channel (ESG 1986, ESG 1987). The concentrations of 

radionudldee in the lower canyon are and have been low, and assodated dosea well within regulatory 

limits (ESG 1981) 

The concerrtretlons at the three statkns in Mortandad Canyon on the Pueblo Land ranged from 

0.51 pCl/g to 0.81 pCl/g, which are above regional rlver sediment background of 0.44 pCl/g (Table 12). 

The sediments at the three statkns ccmtained a large amount of Sots and day Sije partides which are more 

comparable to sol samples. The larger ConCerrtratioMl of radbactMty h associated with the finer partides. 

if the h compared WlUI the mgkmal sdl background (mody sit and day &e particles) the lnCs 

wncentratknsareweH bekw thesdl beckground of 1.09 W/g. The absencedother radlonudides that 

arefound hthe sedimentsin the fluent relee~e indicate that the '%I IS not m t e d  tothe treatment and 
release of elfiUenr inso upper Mortadad Canyon (ESG 1987,1988). The '=a b due to world-wide fallout 

andnottoLabom&qoperatkrw. 

Hydrologic obsenra3kr#, in the canyon indicate that there has been not transport of radionudides in 

suspended 01 bed sediments dfthe Laboretory (Purtymm 1966,1971,1974,1963, ESO 1988). 

O#O# OOQO 1197 0688 



A part of the SOU and sediment samples were analyzed for non-radkacthre chemicals. Some chemicals, 
as do radbnudidm, have an asffnlty for Sog or sediment days, silt, to sand Size particles. A chemical anal- 
ysis was petformed on-the leachate from the soils and sediments. lhls I8 a method used to determine if 

did wastes are to be dassifled as toxic or hazardous (EPA 1985). The method was adopted to analyses 

neous analysk were also performed for 8, Be, Cu, Mn, NI, Th, ll, S8, and Sn (Appendix I and J). 

d Soil and SedhWS. The chemkdS WUdd h the tea3 cu8 AS, 8a, Cd, Cr, Pb, Hg, Se, and Ag. MISCdla-. 

Theleach concentratlondthefow Soy samples wwre belwthelhlts ddetectlon as well as the MCL 

as outlined by the €PA (Appendix I).' The m i a c e l m  analyses were below limits d d e t d o n  except for 
Mnwhkh ranged horn 0.2 to 1.7 mg/L in the soils from all four st8tkma The Mn occunas a natural soil 

minerd that isleached ftomsoi~and'~immts 

. 

Similarly, the leach ammtdon of the eleven sediment samples wem below Ih#S of detection as well 
as the MCL as outlined by the €PA (Appendix J). The miscellaneous adysam were belaw limits of detec- 
tion ace@ for Mn. The Mn concentretkrrrr.'wem lower than In the sdls mq$ng from 0.02 to 0.30 mg/L in 

stetions A-1 through A-Q. The Mn wa8 below llmlls d detection at station A-1 0. 
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Station 
No, 

1 
2 
3 
4 
5 
6 

, 7  
8 

. 9  
10 
11 
12 
u 
14 
Is 

Table 1. Sampiiq Station in Annual Surveillance 
on or near'san Ildefwso 

tion 

Basalt Spring (56)' 
Sacred Spring ( 11)' 
Indian spring (12) 

. SandiaSpring(l3) 
Spring 1 (32) 
spring 2 (33) 
Supply Well LA-lB (76) 
Supply Well LA-2 (77) 
Supply Well LA-3 (78) 
Supply Well LA-4 (79) 
Supply Well LA-5 (80) 
Supply Well LA4 (81) 
Rio Grande at Otowi (-) 
Mortandad Canyon at Rio Grande (38) 

. La Mesita S p a  (10) 

, s-1 

Sediments 

A-1 
A-2 
A-3 

' A-4 
A-5 
A 4  
A-7 
A-8 
A-9 

' A-10 
A-11 
A-12 

A-14 
A-15 

A-13 

Near 0 t h  (-) 

Rio Grandc at 0 t h  (-) 
Rio Grandc at Sandia Canyon (-) 
Guajc at SR-4 (12) 
Bay0 at SR-4 (U) 
S a n h  at SR-4 (14) 
Sandia at Rio Grande (-) 
Mortandad at SR-4 (U)' 
Mortandad at Rio Grande (-) 
Canada del B u y  at SR-4 (16) 
Los Alamos Canyon at SR-4 (35)' 
Loa Alamos Canyon at Totavi (36)' 
Loa Alamos Canyon at LA-2 (37)' 
Los Alamos Canyon at 0 t h  (38) 
Pueblo Canyon at SR-4 (27) 
Mottandad at MCO-13 (45)' 

'Same station sampled in s p e d  study 1 ~ .  
Note: For station location, see Fme 1; number in parentheses is station . .  number used in 
figures, water, so& and sediment location maps (ESG 1988). 
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Table 2. Sampling Station in Spedal Study 
on San Ildefoxw Pueblo (1987) 

Station 
Na. Station 

' W a u  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 . 
12 
13 
14 

.l5 
16 

spil 

s-1 
s-2 
s-3 
S-4 

, 

A-1 
A-2 
A-3 
A 4  
A-5, 
A 4  
A-1 
.A-8 
A-9 
A-10 
A-11 

OldCommunityWell . 

New Community Well 
Pajarito Well 
Flaviovalencioweu ' 

ortiz Ditch 
. PreJton/HornbucLleWell 

B C h  Garcia Well - 

Halladay Well 
East side Artesian well 
West Si& Artesian Well 
George sanders Well 
W i n d m i l l / S t ~ l l  
Warner Spring 
Sacred S p q  
White Rock Saaitary Treatment Plant 
BasaltSprhg 

East Si& of Rio Grande 
East Si& of Rio Grande 
West Side of Rio Grande 
West Si& of E o  Grade 

lnrrAlamorrcanyon 
lnrrAlamOscanp 
LosAlam~canyan 
LosAlamosCaayon 
Mortandad Canyon 
Mortaadad Canyon ' 

MortandadCanp 
Mortandad Canyon 
MortaadadCanyOn 
MortandsdCgOyOLl 
Tributary to Mortandad Canyon . 

Note: For station tocation, see Fwc 2. 
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Table 3. Maximum Concentration of Radioacrivity 
in Water from the Siiecn Stations 

Radionuclide or 
Radioactivity 

3H 

% 
. =3AoPu 

9osr 

1 3 7 ~  

Total U 

Gross Alpha 
Gross Beta 
Gross Gamma 

'USEPA 1976. 
bICRP (WS) 

Maximum 

Concentration 
Water Standard' 

DrinLinp 

m 

18oob 
200 

Is 
IS 
8 
l!P .. - 

MarrimM 
Concentration 

0.7 
188 
65 
. 0.028 

' 0.019 
050 

2s 
18 
120 

Maximum , 

Concentration 
as % of 
Standard 

4 
94 
4 

<1 
c1 
6 

167 -- 
-- 

~ ~ h e  EPA ~ d u m  COW ~cvt l  (MCL) for gr- d p h  partide activity is IS ifl uci/mL. The MCL 
excludes, however, uranium and radon. To compare the sampling rmults with the MCL, the uranium 
concentration is converted Irom WmL to uci/n& and then subtracted from the measured gross alpha activity. 
The conversion into uCi/mL is acoompLished by multiply@ the uranium concentration in ug/mL by 0.677 lo4 
uCi/ug, the spec& aaivity of natural uranium. For example, if a sample had a gross alpha level of 50 pCi/L = 
10'' uCi/mL, and a uranium concentration of 65 ug/I, then 

6 5 u g / ~ = 6 5 ~ 1 0 ~ u s / m ~  
= 65 103 ug/mL x 0.677 lfl uCi/ug 
=441~uci/mL(=44pci/L) 

The gross alpha particle activity, d u s k  of uranium, would be 50 lu9 : 44 lV9 uci/mL = 6 
less than the MCL for gross alpha, 

uCi/mL, and 



.' 

Table 4. Gross Alpha, Total Uranium, and Radium 
in Water from Three Wells 

2 - Community Well 16 ' 2 6  0.06 

4 - Volcanic Well 22 65 038 
, IO - West Side Artesian 25 22 0.07 

Well 
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Table 5. Maximum Concentrations of Chemicals in Water from the 
16 Stations Compared with Primary and Secondary Standards 

MaXiQlW 
Concentrat ion 

Maximum . as % of 
Constituent' Standard Concentration Standard 

h a r y b  

Ag '. 

As 
Ba 
Cd 
Cr 
F 

N 
Pb 
Se 

He 

Constituent' 
c1 
c u  
Fe 
.Mn 
so, zn 

' TDS 
PH 

0.05 
0.05 
1.0 
0.01 
0.05 
2.0 
0.002 . 

0.50 
0.01 

10 

Secandaryc 
Standard . 

250 
' 1.0 ' 

03 
0.05 

250 
5.0 ' 

5 0 0 '  
65-85 

'U+ts in mg/L; except pH standard units. 
bUSEPA 1976. 
'USEPA 1979. 

0000 0000 1197 

co.001 
0.05 
02b2 
0.006 
0.015 ' 
7.2 

' <o.ooot 
7.1 
0.019 

co.001 

MaXilllW 
Concentration 

256 
0.116 
6.67 
0.155 

0.157 ' 

8.9 

64 

1088 

0696 

. . .  

>2 
100 
26 
60 
30 
360 
e 10 

4 
c 10 

7i . 

Maximum . 
Concentration 

'=%of 
Standard 

102 
12 

2223 
310 
26 
3 

218 
105 

L 



Table 6. Stations Exceeding secondary Chemical Quality of Water 

Concentration 
as % of 

MCL 
Station 

No. MCL' - constituent 

io2 10 - Well c1 256 250 

3 - Well 
6 - Well 

10 - Well 
i2 - Well 
14 - S p a  

Fe 
Fe 
Fe ' 

Fe 
. Fe 

0329 
6.67 
0598 
0540 
0.769 

03 
03 
03 
03 
03 

,110 
2223 
199 
180 
256 

O S 5  0.05 310 . 

,101 
218 

14 - S h  Mn 

3 - Well 
10 - Well 

TDS 
TDS 

506 
1088 

500 
500 

8 - Well 
9 -Well 

12 

PH 
PH 
PH 

8.7 85 102 
8.6 85 101 
8.9 8.5 . 105 

%JSEPA 1979. 
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Table 7. h.&m Concentrations of Miscellaneous Chemica Quality of Water 

No. 10 . No. l5 
WeStSidC White Rock Remaining 
Artesian sanitary 14 . 

constituents' Well Treatment Plant Station 

SO2 
Ca 
Mg 
Cn 
K 
Na 
co 
HCb, 
P 
Sb 
Be 
Mo 
Nl . 

TI 
Th 
Total Hardness 
Conductance 

24 
8 
0.8 
c 0.01 

1.7 
443 

0 
329 
c 0.2 
co.001 . 

co.001 
0.045 

co.001 
co.001 
co.001 
36 
rn 

. 8 8  
. 3 4  L 

8.9 
. co.01 

14.2 ' 
. 76 

0 .  
266 

14 . 

co.001 
co.001 

0.001 
co.001 
co.001 
co.001 
122 
840 

. 53 
67 

co.01 ' 

160 
12 

' 291 
c 0.2 
co.001 

0.003 
0.008 
0.04 

co.001 
. co.001 
250 
900 

9.0 

4.7 

'units in mg/L except cmuiuctance in d o .  

I 



Table 6. Organic h a l i t y  of Water from Sm Ildefanao Pueblo 

1 - uell 
2 - w e l l  
5 - ucll 
4 - uell 

' 7 - wel l  
8 - wit 

11 - ucli 

52 
52 
52 
52 
52 
52 
52 

18 5 
18 5 
18 5 
18 5 
18 5 
18 5 
18 5 

Note: W u k r s  in each co l r rn  indicate nrnkr of e- wu1yrd; 'nukr In 'prmthcreS indicate8 nnkr Of e- 
detected. 

'For stat ion location, see Figure 2. 
bAnrlyrcd 52 vo la t i le  c&pnmds 101, rrppcndix E. 
' A ~ l y ~ e d  65 r e d - v o l a t i l e  collpovdr II)l, Appendix F. 
d ~ M t y t c d  10 pert ic idc conpands 101, m i x  G. 
e A n r l y r c d  f i v e  herbicide conpow& 101, Appendix 6. 
fAnalyzcd P a  101 0.3 W/l. 

I 

.. .. 

.- 

. ... .. . _ _  

-. 



Table 9. Semivolatile Compounds in Water from Wells 

Butyl beazyl BU-( 2-ethylhexyl) - rJhth;aatCi bhthalate 
Minimum detection 
Limits' (MDL) 

Blank sample 302 6 5 9 2  12 ' 

Station Number 

. l -Well  
2 - Well 
3 - Well 
4 - Well 
7 - Well. 
8 - Well 

11 -.Well 

22 119 
22 46 

CMDL cMDL 
cMDL 72 
CMDL 66 

23 100 
99 410 

1 .  
Note: cMDL, below minimum detection limits. ' 



Table 10. Maximum Radionudde Concentrations of Soils Compared 
. .  with Regional Background 

. -  

Regional 
Radionudidc soil 

or Maximum .. ' 

Radioactivity Units ' Concentration . Background' 

Total U 
% 
rn124OpU 
Gross Gamma 
90sr 

1.0 
0.64 
3.1 

0.024 

0.15 

0.Mb 

4.2 

7.2 
1.09 
3.4 
0.005 
0.025 
6.6 
8.8 

I 

. .  

' I  



. '  

Table 11. Maximum Radionuclide Concentrations of Sediments Compared 
with Regionai Background 

Radionuclide 
or 

Radioactivity ' 

1 3 7 ~  

TdalU 
% 

Gross Gamma 

Units 

Sediment . 
M h U l l  

Concentration 

0.89 
2.9 
0.009 
0.427 
35 
0.25 

Sediment 
Regional . 

Backgrounda 

0.44 
4.4 
0.006 
0.023 
1.9 
0.87 

. .  



. .  . .  

' LosAlamos 
Canyon . 

.\ 

A-1 
A-2 

' A-3 
' A-4 

Table l2. PlutoniUm in Sediments in Lower La Alamos Canyon 

Concentration Total Pu 
Totalha . as Percent of 

(pc;/g) , Screening Levelb 

0.429 
0327 
0.095 
0.072 

3 
2 

< 1  
< 1  

'37cs '%s 

LorrAlamos '% Scdimcnt of soil 
as Percent of I asPercent 

canyon - Pci/e . Backgrounde Backgroundd 

* A-2 0.77 175 76 

Mortandad 
-yon 

A-5 0.83 188 76 . 
A-6 0.89 2m 82 
A-7 051 116 47 

'Purtymun 1987, Plutonium background regional river sediments 0.029 pCi/g. 
b~~~~ 1~7.15  pCi/g. 
'Purtymun 1987, Cesium background regional river sediments 0.44 pCi/g. 
dPurtymun 1987, Cesium background regional soils 1.09 pCi/g. 

-------I--- 



600'0 09 L.0 r0.0 

1, 

S l  
610'0 

1 

9 94 

002 
OB1 

9 

S l  
920'0 

02 
'1'0 

AJournS 

- 91 
l r n l l l 3  dlS - SL 

W J d S  - 91 
a!* - L l  

11w.- 21 
11m - 11 
11w - 01 
IlW - 6 
11w - 0 
1lW - L 
11w - 9 

11m - 9 
11W - L 
11M - 2 
11m - L 

waia - s 

(LlO'O) roo-0 
(200'0) 200'* 
(110'0) 500'0 
(900'0) 900'0 
(600.0) 600'0 
010'0) 610'0 

' (010'0) Obo-0 
(010'0) LlO'O 
(600.0) 900-0 
OLO'O) 900.0 
CW)o'O) 900-0 

' (LlO'O) 900'0 

(1W'O) 010'0 
<600'0) L10'0 
(LOO'O). WO'* 

(rlo-o? 200'0- 



0 
0 
Q 
0 

' Y  
Y 

sp 
-J 

0 
-J 
Q 
u1 

S t a t i m  

1 - uell 
2 - uell 
3 - well 
4 - yal l  

. 5 - D i t c h  
6 - Ycl l  
7 - u c l l  . 

' 8 - Y I l l  
9 - uell 

. 10 - Y I L L  
11 - uell 
12 - uell 
13 - Spring 
14 - Spring 

16 - spring' 
. 15' - STP Ef f  1-t 

. Summrt 

Maxiar Concentration 
Drinkirrp Mater Standards' 

Maxiaa as Percent of 
Standards 

Limits of Detection 

'Reference (USEPA 1976). 
bReferme (ICRP 1975). 

---I----------- 

-0.20 (0.30) 
0.20 (0.30) 
0.10 (0.30) 
0.20 (0.30) 

-0.10 (0.30) 
0.00 (0.30) 
0.30 (0.30) 
O'.U) (0.10) 
0.50 (0.10) 

-0.10 (0.30) 
0.00 (0.30) 
0.00 (0.20) 
0.20 (0.20) 

-0.10 (0.20) 
-0.50 (0.30) 

0.00 (0.20) 

0.50 
8 

11 (3.0) 
' 16 (4 .0)  

10 (3 .0)  
22 (5.0) 

8.0 (2.5) 
6.0 (2.0) 
1.9 (0.9) 
6.0 (2.0) 
25 (6.5) 
6.0 (2.0) 
0.7 (0.7) 

'3.0 (1.0) 
4.0 (1.0) 

-1.0 (1.0) 
-1.3 (0.8) 

11 (3.0) 

25 
1 Sd 

6 '  . 167 

0.1 0.1 

Gross Beta 
(lom9 aim) 

13 (1.0) 
11 (1.0) 
4.8 (0.6) 

18 (2.0) 
10 (1.0) 
7.4 (0.9) 
8.5 (0.9) 

3.2 (0.5) 
3.2 (0.5) 
6.1 (0.7) 
4.1 (0.6) 
4.8 (0.6) 
9.0 (1.0) 

6.0 (0.7) 

i .4 (0.4) 

13 (1.0) 

18 
I- 

-- 

0.1 

' R a d i u  226 0.11 (0.01) uCi/ml. 
%€PA 1976 Screening level. 

Grosr Gru 
C a n t l d n f l )  

1 20 -- 
-I 

0.1 

Note: Cwnting uwertainty in parentheses; for stat ion location, see 'Figure 2. 



.Cd ' cr - 
0.002 . 
0.00s 

0.001 
0.003 
0.00s: 
0.003 
0.015 
0.009 
0.001 
0.002 
0.002 
0.002 
0.003 
0.W 

0.00s 

0.007 

0.015 

0.05 

30. 

F - Hg ' I 

4.0002 0.3 
<0.0002 1.6 
4.0002 1.6 
<O.o002 1.0 
<O.o002 ,0.3 
4.0002 eO.2 
<0.0002 4.2 
4.0002 0.5 

4.ooo2 4.2 
<0.0002 5.2 
4.0002 1.6 
4.ooo2 2.2 
<O..OOO2 0.3 
4.0002 7.1 

- -  

4.ooo2 1.9 

Pb - 
0.002 , 

0.019 . 
0.007 
0.017 
0.001 - 0.002 
4.001 
<0.001 
0.001 
0.001 
0.002 
0.002 
<0.001 . 

0.001 
0.002- 

so.001 

0.019 

0.50 ' 

4 

Se - 
4.001 
<0.001 
<0.001 
<0.001 
4.001 
4.001 
4.001 
4.001 
<0.001 
4.001 
GO. 001 
<0.001 
<0.001 
4.001 
4.001 

.r 

Stations Ag - 
, <0.001 

4.001 
4.001 
4.001 

' 4.001 
4.001 
4.001 
4.001 
4.001 
4.001 
4.001 

' 4.001 
, 40.001 

a0 . 001 
4.001 

<0.001 

. <0.001 

0.05 

Q 

AS - 
0.W 
0 . W  
0.010 
0.003 
0.003 
0.0015 
0.002 
0.- 
O.Oo0 
0.050 
0.010 
0.007 
0.402 
0.002 
0.001 

0.002 

0.05. 

0.05' 

100 

ea - 
0. ix 
0.020 
Oil14 
0.262 
0.148 
0.070 
0.118 
0.039 
0.001' 
0.0151 
0.177 
0.lW 
0.119 
0.106 
0.055 

0.030 

0.262 

1 .o 

26 

0.5 ' 

0.J 
1.3 
0.7 
0.5 
0.6 
0.5 
0.6 
0.8 
7.2 
0.8 
0.7 
0.5 
0.6 
0.9 

1 -Melt  ' 

2 - WLL 
3 - y . 1 1  . 

4 -Yell , 

5 - Ditch 
6 - Ycl l  
7 - W l l  
8 - y.11 
9 - y.11 
10 - WLL 

12 - y.11 . 
13 - spring 
14 - w i n g  
15 - STP 

16 - spring 

11 - Me11 , 

Eff ldt 

<O.o005 
0 . m  
O.OOO5 

<O.O005 
<0.0005 
<O.o005 
4.0005 
4.0005 
<0.0005 
4.0005 

<O.O005 
4.001 
<0.001 
<0.001 

4.001 

s.ooos 

0.006 

0.01 

60 

. .  

0 
Q 
0 
0 
0 
0 
Q 
0 

0 
-J 
0 m 

<O.ooZc 2.6 0.6 so.001 

mYLY 
M u t i m a  
camntration' 

P r i r r y  , 

S t h r d s b  
h x i u  as 
Percent 
of Pr iv ry  
StaI&& . .  

7.2 4.0002 7.1 <0.001 

0.01 

e10 

2.0 0.002 10 

560 4 '  71 

'Corprrison of nrlyses with primry chemical qrvlity drinking uater standards. 
bRefermce (USEPA 1976). 
cSvlple holding t i r  exceeded ,uncertain value; Hg in 1986 spring <0.0001 up/L (ESG 1987). 
Wore: 

' 

For station location, see Figure 2. 



Stations No. 

1 - Uell 
2 - uell 
3 - UeLL 
4 - vcll  
5 - Ditch 
6 - Uell 
7 - UeLL 
8 - Uell 
9 - yell 
10 - yall  
11 - uell 
12 - uell 
13 - Spring 
14 - Spriw 
15 - STP Eff l - t  
16 - spin# 

Sunwry 
M a r i u  Concentration 
s r m ~  StdrcisC 

Maxima IS Percent of 
Second Stabrds -------- 

Appendix C. Secondary Cheaical Prwlity of Wter from Sur lldefonso Puebloa 

, 

CL cu Fe 

8 
10 
W 
17 
8. 
14 
7 
4 
3 

2% 
23 
5 
22 
2 
35 
13 

256 
250 

102 ' 

0.008 ' 

0.013 
0.027 
0.008 
4.001 
0.017 
0.116 
0.016 
0.003 
0.001 
0.014 
0.012 
0.002 
0.004 
0.058 , 

0.002 

0.116 
1 .o 

12 

0.137 
0.092 
0.329 
0.249 
0.101 
6.67 
0.164 
0.280 
0.060 
0.598 ' 

0.033 
0.540 
0.101 
0.769 
0.174 
0.146 

6.67 
0.3 

2223 

0.001 
0.008 
0.002 
0.001 
0.001 
0.028 
0.003 
0.002 
*0.001 
0.017 
0.002 
0.002 ' 

0.019 
0.155 
0.014 
4.001 

0.155 
0.05 

310 

'C-rison'of m t y s i s  with secondary chemical quality drinking uater standards. 

'Referme (USEPA 19191. 
Note: For station location, see Figure 2. 

. bStandard mits. . 
I 

3 
15 
33 
28 
44 
17 
58 
14 
13 
15 
64 
43 
10 
21 
6 
26 
19 

64 
250 

26 

2n - 
0.032 

. 0.034 
0.049 
0.032 

, 0.011 
' 0.157 
*0.001 
0.020 
0.005 
0.006 
0.001 

9.001 
*0.001 
0.001 
0.041 
0 . a  

0.157 
5 .O 

3 

TDS - 
205 
262. 
506 
417 
232 
3% 
189 
130 
207 

' 1088 
357 
158 
282 
155 
444 
173 

1080 
500 

218 

pnb - 
7.8 
8.0 
7.5 
7.8 
8.1 
7.0 
7.9 
8.7 
8.6 
8.2 
7.7 
8.9 
'8.2 
7.4 
7.7 
7.7 

8.9 
6.5-8.5 

105 

J 



Appendix 0. niscellurmus Chanlcal Qurlity Mater f r a  Sm ltdefoneo Pueblo 

W L  

Total c a d .  
CldIo) ' nard - 7 

Station No. 3 ca ml IC na 3'' ncq - P Ilo N i  sa - -  - - - , -  

1 -Net t  
2 - Nell 
3 - W l l  Q 

Q 
Q '  4 - u e l l  
0 5 - Ditch 

0 
Q 7 - ucLl 
0 
0 

6 - Ycl l  

8 - Ucll  
9 - uell 

10 - ucll 
VI 11 - Ne11 

12 - ycll  -4 
Q 13 - Spring 
J 14 - spring 
D 
# 

Y 

w 

15 - STP E f f l m t  
16 - Spring 

21 46 4.3 , 3.0 25 0 154 
25 16 1.1 1.2 90 0 176 
34 34 2.6 3.3 160 0 '  291 
28 67 9.0 3.8 53 ' 0 283 

21 . HI 3.6 3.3 66 0 . 218 
20 40 3.6 2.4 21 0 139 
28 5 4 . 5  0.8 44 5 bs 
27 4 9 . 5  0.8 78 6 157 
24 8 0.8 1.7 443 0 329 
39 49 3.9 3.5 67 0 171 
38 22 0.9. 3.2 28 12 w 
53 48 4-0 . 3.2 33 0 147 
30 24 0.6 4.7 22 0 lo2 
88 34 8.9 14.2 76 0 266 

22' 50 5.0 3.1 26 o ,170 

38 25 6.8 4.0 14 0 73 

a0.2 <0.001 
4.2 9.001 
e0.2 0.001 
9 . 2  6.001 
4.2 <0.001 
9 . 2  9.001 
<0.2 4.001 
9 . 2  ~0.001 
9 . 2  9.001 
4 . 2  <0.001 
9 . 2  9.001 
a0.2 so. 001 
4.2 9.001 
9 . 2  40.001 

4.2 0.005 
14 . 4.001 

0.002 
4.001 
0.008 
0.002 
0.002 
0.007 
0.002 
0.001 
0.001 , 

0.055 
0.001 
0.002 
0.002 

0.001 
0.001 
0.001 

0.002 
<0.001 
4.001 
0.002 
0.002 

<0.001 
<0.001 
4.001 
<0.001 
<0.001 
9.001 
<0.001 
0.004 
0.002 

4.001 
0.002 

136 
47 
w 

250 
147 
168 
119 
15 
8 

36 
141 
56 . 

139 
,70 
122 
89 

350 
uo 
900 
700 
380 
600 
320 
210 
350 

2000 
560 
230 
400 . 
230 
IWO 
250 

Summry 
.Haxiam 88 67 9.0 14.2, 443 12 329 14 0.003 0.055 0.oOc 250 2000 

Ckentration 

Note: Smplcs were also vvlyzcd for the following chemical constituents and were below mini- detection Liaits: Cn 9.01 q / L ;  Sb <0.001 -/L; 
T L  9.001 -11; a d  I h  i0.001 WL. For station d r ,  ace Figure 2. 

c- 
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Appendix E. Minimum Detection Limits for Volatile Organiu 

Compound 

Chloromethane 
Bromometharre 
V i y l  chloride 
Chlorottatlc 
Methylene chloride 
Acetone 
Carbon disulfide 
1,l-dichloroethene 
1,l-dichloroethane 
1,2--dichiorOethenc 
Chloroform 
12-dichloroethane 
2-butm0- 
l , l , l - t r i~oe thane  
carbon tetrachloride 
Viiyl actatc 
Bromodichloromethane 
lJ-dichlompropanc 
cis-&34tkhlompropcne 
Trichloroctbenc 
Dibromochloromcthanc 
lJJ-trichloroethane 
Benzene 
trans-l,3dichloropropene 
Bromoform 
CMethyl-2-pcntanone 

Tetrachloroethane 
lJ92&tetrachbrocthanc 
Toluene 
Chlorobcazcnc 
Ethylbenzene 
styrene 
x*= 
Triehbmnuonnncthanc 
lJ-dichlorobenzene 
1 7  
1 , C d i c h l m W  
Napthalene 

Bromobenzene 
2-Chlorotoluene 
QChlorotolucne 
Dibromomethanc 
1,3-dichloropropane 
2,2-Dichloropropaat 

2-H~wn0n~ 

~-Butylbe=- 

CAS+ 

74873 
73839 
75014 
75003 
7 m  
67641 
75150 
75354 
75343 
540590 
67663 
107062 
78933 
71556 
56235 
1osO54 
75274 
78875 
10061015 
79016 
124481 
79005 
71432 
10061026 
75252 
108101 
591786 
127184 
79345 
108883 
108907' 
100414 
100425 
133027 
75694 
95501 
541731 
106467 
91023 
104518 
108861 
95498 
106434 
74953 
142289 
590207 

I 

MintnUUl 
Detection 

. Limit 
(ug/L) 

40.0 
40.0 
40.0 
40.0 

20.0 
5.0 

10.0 
5.0 

10.0 
'5.0 
5.0 
5.0 
5.0 
5.0 

10.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 . 

' 5.0 
5.0 
5.0 
5.0 

. 5.0 
. 5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 ' 

5.0 
5.0 

20.0 
5.d 
5.d ' 

5.d 
5.d 
5.d 
5.d 
5.d 

20.0 



.. . . i  .. 

Compound 

Hexadorobutadicne 
n-Propylbenzcne 
1,1,1,2-Tetrachloroethane 
1,2,4Tridorobenne 
1,2&Trichloropropane 
l,2,4Trimethylbenzene 

Appendix E (ant) 

'Minimum detection limit is estimated. 

87603 
103651 

,630206 
I20821 
96184 
95fj36 

Minimum 
Detection 
Limit 
(WL) ' 

id 
5.0" 
5.0" 
5.d 
5.0" 
5.0" 

0000 0000 1197 0710 
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Appendix E Minimum Detection Limits for Scmivolatiles 

Compound 

0000 1197 

. 

108952 ' 

111444 
95578 
541731 
106467 
100516 
95501 
95487 
3-29 
106445 
621647 
67221 
90953 
7S91 
88155 
105679 
65850 
111911 
120832 
m 1  
91203 
106478 
87683 
59207 
91516 
n474 
88062 
95954 

88144 
131113 
Zm968 
606m 
99092 
03329 
51285 
100027 
132649 
121142 
84662 
Mo5723 
86737 
100016 

9 1 5 8 7 .  

071 1 

Minimum 
Detection 

Limit 
(WL) 

20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

20.0 

20.0 
20.0 
20.0 
20.0 

20.0 
20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 
20.0 
20.0 

50.0 
20.0 

20.0 

20.0 
50.0 

20.0 
20.0 
50.0 

m.0 

20.0 

20.0 

20.0 

m.0 
20.0 
100.0 
50.0 
20.0 

20.0 

20.0 
20.0 

20.0 

20.0 
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Appendix F (cont) 

Compound 

4.6dinitm2-methyIphenol 
N-nitnwodiphenylamine 
Qbromomphenyl phenyl ether 
HCZidlkObCnzenc 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-a-butylphthalate 
FIwranthcne 
m e =  
Bucylbenyl phthalate 
3,3-didorobenZidinc 
Beazo(a)anthraccne 
chryse= 
bis-(2-cthylhexyl)phthalate 
Di-a-octyl phrhalace 
Beazo(b)fluoranthme 
Benzo(k)flwranthcne 
Benzo(a)we= 
Indeno(l2,3.d) pyrcne 
Dibenz(a,h)anthracene 
Beazo(g,h,i)perylene 

CAS+ 

534521 
86306 
101553 
118'741 
87865 
ml8 
120127 
84142 
206440 
u!Mm 
85687 
91941 
56553 
2l8019 
117817 
117840 
205992 
207089 
m2a 
193395 
53703 
19l242 

0000 1197 0712 

Minimum 
Detection 

Limit 
(ug/L) 

50.0 

50.0 ' 

m.0 

20.0 
20.0 

20.0 
m.0 
20.0 
20.0 
20.0 
20.0 
m.0 

m.0 . . 
20.0 
20.0 
m.0 
20.0 
20.0 
20.0 

20.0 
20.0 

20.0 



Appendix G. Minimum Detection Limits for Pesticides and Herbicides ' 

Compound 

pedddes 

Aldrin 
Q-BHC 
p -BHC 
Lindane 

A-BHC 
chlordane 
DDT 
4.4-DDE 

.DDD ' 

Dieldrin 
EIUiOSUi€iUlI 
p-Endosulfan 
Endosulfan sulfate 
Endrin 
Endriu aldehyde 
Heprachlor 
Heptachlorepoxide 
Toxaphene 

Iw?ki!b 

2A-D 
2,4-DB 
2,495-T 
2343,Tp ' 

Dinoaeb 

CAS# 

9o3002 
319846 
319857 
58899 
319868 
57749 
u)293 
72559 
?298 
60571 
959988 
33213659 
1031078 
72208 
7421934 
76448 
102A513 
$001352 

3.0 . 

3.0 

4.0 
4.0 
4.0 
4.0 

13.0 
13.0 
13.0 
13.0 
13.0 
13.0 
13.0 
13.0 
13.0 
13.0 . 

13.0 

. 3.0 

2.0 
3.0 
0.4 
0.4 . 

25.0 

1 
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Station 

m i x  H. Radiochemical Analyses of toil nd Sediment from Om lldefoneo Puablo 

&j-l ' .  

S-.l E M t  Of River 
5-2 East of River 
S-3 mt of River 
S-4 Ycrt of River 

w!!u 
nutimu camantrat ion . 

Regional Backgrand. 

Maxi- M Percent of' 
Rmiorwl Emckgroud 

Limits of Detection 

S c d i a m t  
A-1 LOO At- C m  
A-2 1- A l l l o r  C m  
A-3 LO$ At- C m  
A-4 108 A l l l o r  C m  
A-5 llortvdd Canyon 
A-6 lkrtndd C- 
A-7 llortndd Canyon 
A-8 Wortnbd Canyon 
A-9 llortndd Cmyal 

A-11 Tributary to Cedro 
A-10 llortndd bnpn 

0.33 (0.10) 
0.64 (0.14) 
0.56 (0.13) 
0.22 (0.12) 

0.64 
1 .w 

59 

0.1 

0.29 (0.11) . 0.77 (0.15) 
0.21 (0.10) 
0.18 (0.10) 
0.83 (0.16) 
0.W (0.17) 
0.51 (0.12) 
0.06 (0.10) 

0.05 co.10, 
0.3s (0.11) 

-- 

3.1 (0.3) 
2.2 (0.2) 
2.4 (0.2) 
2.9 (0.3) 

3.1 
3.4 

91 

0.1 

1.6 (0.2) 
2.8 (0.3) 
2.1 (0.2) 
1.5 (0.2) 
2.1 (0.2) 
2.6 (0.3) 
2.1 (0.2) 
2.9 (0.3) 
2.1 (0.2) 
1.9 (0.2) 
1.7 (0.2) 

o.Oo0 (0.002) 
0.003 (0.001) 
0.002 (0.002). 
o.Oo0 (0.001, 

0.003 
0.005 

60 

0.002 

0.002 (0.002) 
0.009 (0.002) 
0.003 (0.002) 
O.Oo0 (0.001) 
0.002 (0.002) 
0.002 (0.001) 
0.001 (0.001) 
0:001 (0.002) 

-0.001 (0.Ooa) 
0.000 (o.ooii 
0:Ooo (0.001) 

0.w '(0.002) 
0.024 (0.001) 
0.012 (0.003) 
0.0011 (0.002) 

0.024 
0.025 

w 

0.002 

0.427 (0.023) 

0.092 (0.007) 
O.On'(0.007) I 

0.023 (0.003) 
0.021 (0.003) 
0.019 (0.003) ' 

0.005 (0.002) 
0.002 (0.001) 
0.001 (0.001)' 
0.003 (0.001) 

'0.318 (0.016) 

-3.2 (0.6) 
4 . 8  (0.6) 
-1.7 (0.6) 
-0.2 (0.6) 

-0.2 
6.6 

Q 

0.6 

-1.4 (0.6) 
0.9 (0.6) 

-3.0 (0.6) 
-3.4 (0.7) 
0.1 (0.6) 
1.2 (0.6) 
0.7 (0.6) 
3.5 (0.7) 

-1.0 (0.6) 
0.5 (0.6) 

4 . 4  (0.6) 

0.03 (0.07) 
0.15 (0.07) 
0.19 (0.W) 
0.05 ( 0 . 1  

0.19 
0.80 

22 

0.01 

0.10 (0.05) 
0.04 (0.05) 
0.10 (0.07) 
0.06. (0.07) 
0.25 (0.08) 
0.15 (0.08) 
0.02 (0.06) 
0.01 (0.06) 
0.01 (0.04) 
0.04 (0.06) 
0.06 (0.07) 



Appendix H (cont) 

station 

SIlanary 
Mamima Cawentration 

I-J 'Region81 B a c k g r d  
0 
8 n u t i u  as Percent of 

Regional Backgroud 
0 
0 
0 Limits of Detection ' 

Q I I - - I - - - - 
Y "Backproud (PUrtymm 1987). 
Y 

-- 
I- 

0.w 
0.44 

-- 202 

0.3 0.1 

239, 24OPu 

2.9 0.009 
4.4 0.006 

0.427 
0.023 

66 150 1855 

0.1 0.002 0.002 

CD note: Courting uwertainty in prranthrr;  for station Location, see Figure 2. 

P 
' i l  

cn 
Y 

3.5 
7.9 

44 

0.1 

0.25 
0.87 

29 

0.1 



Appcndk I. hmganic chemical Concentration is Solution Extracted from Soil, Saa Ildefonso Pueblo 

Chemical' 

As 
Ba 
Cd 
Cr 
Pb . 

Hg' 
s e .  
4 
B '  

. Be 
cu 
Mn 
Mo 
Ni 

Th 
. Sb 

Sa 

n 

Limits 
Of 

Detection 

0.05 
os 
0.01 
0.05 
0.05 
0.002 
0.01 
0.01 
0.01 
0.01 ' 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 . 

No. 

s-1 

BLD 
BLD 
BLD 
BLD 
BLD 
BLD 
BLD 
BLD 
0.05 
BLD 
BLD 
1.2 
BLD 
BLD 

. BLD 
BLD 
BLD 
BLD 

- s-2 

BLD 
BLD 
BLD 
BLD 
BLD 
BLD 
BLD 
BLD 
BLD 
BLD 
BLD 
02 
BLD 
BLD 
BLD 
BLD 
BLD 
BLD 

- s-3 

BLD 
BLD 
BLD 
BLD 
BLD 
BLD 
BLD 
BLD 
BLD 
BLD 
BLD 
03 
BLD 
BLD 
BLD 

BLD 
BLD 

- 

BLb 

S-4 

BLD , 
BLD 
BLD 
BLD 
BLD 
BLD 

. BLD 
BLD 
BLD 
BLD 

. BLD 
1.7 
BLD 
BLD 

. BLD 
' BLD 

BLD 
BLD ' 

- 

'Concentrations in mg,%, except as n o t e d  
bNew Mexico HWMR 2Ol.Bj; extraction procedure. 

Note: BLD = below limits of detection; samples eollccted in October, for station location, see 
Fwe 2. 

0000 QOOO i 19.7 07'3 6 



rrppndix J. Inorganic Chemical Caneantratiom in Solution Extracted fran Sediments. 
Jan Ildcfonso pucblo 

,- 

Illxi- Limits 
EP Toxic of L#rtfon wo. 

Cawt i tutntsa Concent rat ion D8tectial A - 1  A-2 A-3 A-4 , A-5 A-6 A-7 A-8 A-9 A-10 A-11' b 

5.0 

1.0 ' 

5.0 
5.0 
2.0 
1 .o 
5.0 

lob 

- -  

0.05 
0.5 
0.01 
0.05 
0.05 
0.002 ' 

0.01 
0.01 
0.01 

. 0.01 
0.01 ' 

0.01 
0.01 ' 

0.01 
0.01 

0.01 
0.01 

, 0.01 

OLD OLD 
OLD OLD 
OLD OLD 
BLD OLD 
BLD BLD 
OLD. BLD 
OLD OLD 
BLD . BLD 
BLD OLD 
BLD BLD 
BLD , 110 
0.10 0.20 
BLD BLD 
OLD OLD 
OLD OLD 
DLD OLD 
BLD 110 
BLD . OLD 

BLD 
OLD 
BLD 
OLD 
BLD 
BLD 
OLD 
BLD 
BLD 
110 
OLD 
0.02 
BLD 
BLO 
110 
BLD 
BLD 
BLD 

110 
OLD 
OLD 
BLD 
BLD 
110 
BLD 
BLD 
BLD 
BLD 
BLD 
0.07 
BLD 
OLD 
OLD 
BLD 
BIB 
BLD 

OLD 
OLD 
BLD 
BLD . 
BlD 
BLD 
OLD 
OLD 
OLD 
BLD 
OLD 
0.20 
OLD 
BLD 
OLD 
OLD 
OLD 
BLD 

aCarentratiarr fn w/t, except as notid. 
bwc,, b x i c o  WR ZOI.B.S.; extraction proccd~re. 
AMlyses for cmrtitumts B through Sn'are not r-ted and were not srrbrftted for rimlyscr. C 

OLD OLD 
BLD OLD 
110 OLD 
BLD OLD 
BLD BLD 
OLD BLD 
OLD OLD 
OLD OLD 
OLD BLD 
OLD BLD 
MO OLD 
0.20 0.30 
OLD BLD 
OLD 110 
M D  110 
110 OLD 
110 ILD 
010 UD 

OLD 
OLD' 
OLD 
OLD 
BLD 
OLD 
OLD 
BlD 
BLD 
BLD 
U D  
0.10 
BLD 
OLD 
U D  
OLD 
OLD 
BLD 

OLD 
H D  
OLD 
OLD 
BLD 
110 
M D  
BLD 
BLD 
BLD 
BLD 
0.20 
OLD 
110 
OLD 
OLD 
BLD 
810 

BLD 
OLD 
BLD 
BLD 
BLD 
BLD 
OLD 
BLD 
BLD 
BLD 
BLD 
BLD 
110 
BLO 
BLD 
BLD 
BLD 
110 

BLD 
BLD 
110 
BLD 
BLD 
BLD 
DL0 
BLO 
I- 

# 
G 
G 
G 

cj 
G 
G 
0 

. 

Mote: OLD = b & u  limits of detection; sanpl- collected i n  tktober end Nove&er. For station ioeation, see F f g u n  2. 



. .  

0 1 .o 2.0 eLES 
1 

SCALE 

OQQO OOOO 1197 'oj18 



.I . 
I .  .. 

1- . 
r 

I 

1.0- , 2.0 M U S  0 
I +  4 

SCALE 

I 

I 



i 

. o  
I TDS , ~ j  m g / L  

300 200 1 00 0 100 200 300 
I 

mg/L 
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No.1 WELL -\ 

No. 3 WELL ~ . / / / / / / / / / / / / / / / / 1 s / o g L o  
No. 4 WELL \\\\\\\\\\\\\\\\'*- 

No. 5 DITCH -\\ 

NO. 7 WELL- 

No. 6 WELL fw- 
, 

No. 8 WELL// / A 
. No.9WELL 

' .No. 10 ARTESIAN WELL A ' fh. 
I I I I I I I , ,  443 / / / / / / / / / / / / / / / / / / / / / / / , ~ a a  

No. 11 WELL //-- 

I I I I I I I I I I I I I I I I 

0 
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m : S. E. RuSSO, ENG-3 

TERU : Dean I?. Meyer, Group Leader, '€1-1 

DUE: April 21, 1964 . 

B%lM t Carl Buckland, Leader, General Monitoring Section, E-1 

SPBJBer: FINAL RADIOACTIVE CONTAMINATION SURVEY OP CERTAIN STRUCTURES 
II TA-1 

I H-1 

\ TA-1-11. D-5 Vault 
Outside grounds - Oil spills north of first security fence 

(upon leaving vault) read 7000 c/m alpha and 1 mrlhr (open shield 
Geiger tube instrument). Southeast of vault, - 2  mr/hr on the 
ground. It is recommended that the top layer of dirt be removed 
from these isolated spots under E-1.6 surveillance and disposed 
of at the contaminated waste area. It is not knaatn haw far 
down in the soil the contamination extdnds. 

Rest room and sprinkler utility room - Both consist of 
frame construction. They are free from contamination and may 
be released. 

Vault proper - Safe combination doova are free from con- 
Shelving is contaminated and tamination and may be released. 

should be removed under X-1 surveillance and placed in the con- 
taminated dump. 
that can still be detected with hand survey instruments (200 
to 500 c/m on floors and walls). A fire involving Uass con- 
tNnated rags occurred in the vault many years ago. Following 
this incident, the floor was given a heavy coat of AnmDercoat 
paint. 
paint is unknown. 
be removed to the contaminated waste area. 

Four of thz five rooms do have alpha contamination 

The extent of contamination that remains under this 
It is our opinion that t U s  building should 

- I  
- 

m e-. . TA-1-16. Dblta -3hildinq 

Remove duct work and SS tank under H-1 surveillance for 
disposal in the contaminated dump. Building including floor is 
not contaminated and can be sold. The floor drains are suspect 
and will require monitoring by H-1 upon,-emoval. 

TA-1-19, Buildinu F .. 
-c 

.-e 2- 

Free from contamination. -. 

'a . . .~ -. . 
. .  

' .?u ' . . -  ' 
TA-1-20, Buildinu FP 

Free fran contamination. 



I a DATE: April 21, 1964 

TA-1-75, J-Division Annex 

Free from contamination. 

m/es 

cc: File 

I- 

:? 

.:, 
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The Los Alamos Scientific Laboratory's (LASLIs) ' e n v i r ~ ~ ~  
... 

. .  . .  . .  . .  . .  . .  

. .  consipts of several routine and spe'cial.,.sub.- . ; 
' 

. monitoring program L2 ,  3 
. .  

. . . . . . . . . . . . . . . . . . . . . . . .  

. . .  .A*ospheric samples are: c0llecte.d c . .  . . . . . .  . . .  . . . .  . . .  
. .  

~ .. 

. . . . . . . . .  . _. . 
h t e r v d s  at '36 stations by d r a m g  air at 70 to 200 liter.s/mih firm@.':' ' . : 

-. ........ :;, ,:. ... " ...... . . . . . . . . . . . . .  . . . . .  .... . .  
. .  . . . .  : .  . .  . . . . .  . . :  . . . . . .  :: . . . . . .  . .  

. . .  . .  
, . .  

. . .  . . .  
. . . . . .  . .: ..;.. . . . . .  . . .  !:.;.+::! .: . . .  

polystyrene and charcoal filters and at 50 .ml/min thrm.@:.desicc&t: .: 
. . . . . . .  

.;. 

i. . 
. . .  ... 

. . . .  

: .  . .  , .  . . .  

traps. For 1972, analyses of these samples revealed that concd- " 

tratians of total alpha, beta, and gamma activities, 131~, total 

.. , :i :. 

. . .  

ur-ium, 239pU. and 241Am were geaerally at levels normal for ' . 

worldwide fallout in the northern hemisphere 3 . Concentratians of 

tritium (as tritiated moisture) and 238Pu were somewhat elevated in 

the imznediate Laboratory environs. 

Samples of water from various surface and underground sources, 

including the municipal water supply, are routinely collected and sub- 

jetted to  - - -  I Js. -3- - -5- . .  1 and radiochemical analyses.. During 1972; 
/ 

coacentratims of all constituents were attributable to  naturally. 

. 

, .., 

. . . .  

. .  
. ?  . .  , :.. I 



z:, . 
t . 1  I;.. i.... 
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. .  . .  

.. . . ,. 

. 

..... 

. .. 
i r  . .: 

. .  

.. . 

1972, .a special' vnviron&ental dosimetric study was c 

in connection with a survey of about 5500 acres of Los Ahmo.s 

determined excess to AEC requirements . A hand-held Furvey. rn1etee.r.: " .': . 

having a Na,(TI)  scintillation detector was used for in situ"radiati*. : . . ..::'.., . 

, . .  . . .  . . 4 
. : . .. . .  . ... . .  

. . .  .. . : . _ .  . . -- . .  . . .  , , . . .  . . . .  . : .  

of these materials were observed .with this system. 



LA-4871-MS (1972). ' 

LA-5.184' (1973). 

. . - .  
, .  

Radiation survey, 197 2, I t  Lo8 Alamos Scientific Laboratory 

report m-5097-MS (1972). 

5, R. D. Hiebert, L. J. Johnson, and A. R. Koelle, iiLos Alanos 

Field Pulse-Height Analyzer, 11 Los Alamos Scientific Lab- 

oratory report LA-520LMS (1973). ' 
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t- 
B u r i a l  of tritium contaminated 

w a s t e  consti tutes a very minor 
operation a t  LASLD w i t h  about 500 

. cu f t  of w a s t e s  buried i n  the las t  
five years. The packaging and 
backfil l ing of this material in- 
creases the volume at least tenfold. 

aOLOGY AND RyDROIOGy. 
j I 

Mesita del Buey is used for 
the disposal of w a s t e s  contaminated 
with radioactivity and toxic chem- 
icals. The mesa, covered by a 
clayl ike s o i l ,  is underlain by a 
series o f  ashfalla of rhyolite 
t u f f s  from 240 t o  590 ft thick. 
The t u f f s  are w e l l  above the main 
aquifer of the Los A l m s  area 
which lies a t  a depth of about. 
1,000 f t  a t  the bur ia l  site. 
Stream flow i n  adjacent canyons is 
intermittent.  W a t e r  i n  the allu- 
vium of the stream-connected aqui- 
fer i n  the canyon south of the 
mesa is recharged by storm run-off: 
The hydrologic characteristics and 
conditions of the soil, tuff, and 
seal material used t o  cover the 
w a s t e s  ensure that there is no 
recharge to the stream-connected 
aquifer o r  main aquifer from the 
buried w a s t e s  on the msita del 
Buey. Because of the arid nature 
of the area (about 18 inches of 
r a in fa l l  per year) and high evapor- 
ation, there i F  !+ t t l e  penetration 
of r a i n f a l l  ir. . *  

transfer of water is by vapor phase. 
A more detailed description of the 
geology and hydrology of the area 
is given by Purtymun.1 The guide- 
l ines  for pit and shaft  construc- 
t ion are i n  Appendix A. 

OPERATION. OF FACILITY 

Prior t o  i 9 7 o : a i i  of the tri+ 
ium w a s t e s  w e r e  buried i n  unlined, 
two o r  three foot diameter shafts, 
20 t o  30 f t  deep. 

After studies by E r m e l i t y ,  e& 
a1.2 indicated 
effectlve and B 
ment material for tritiW,:-all - 
wastes contaminated with tritium . 
have been encased i n  asphalt. 
Accordingly, a s ix  ft diameter 
shaft, 60 f t  deep was dug i n  the 
disposal area. Most tritiated 
w a s t e s  are placed i n  55-gallon 
drums w h i c h  have been previously 
l ined w i t h  about 1/4 inch of as- 
phalt (including the l id) .  The 
drunw are cazefully lowered i n t o  
the shaft. If an i t e m  is too 
large t o  f i t  i n to  a 55-gallon drum 
it is sealed in plastic o r  plywood 
and is lappered into the shaft. 
H o t  asphalt is then puq& into 
the shaft u n t i l  the item is cow 
pleteiy covered. When the le-1 
reaches about two f t  from the 
surface, the shaft  is capped w i t h  
clean concrete. Future shafts 
w i l l  be about 8 f t  apart. The 
en t i re  burial  ground is contoured 
so as t o  avoid any in f i l t r a t ion  of 
r a i n f a l l .  A t  present no attempt 
has been made to  revegetate the  
area and only sparse nat ive weeds 
and brush are growing there. 

I 
SOLID W A S T E  

Hi h L e 6 1  The only.high 
level * so a w a s t e  is the eamended 

... /. 
-'.if 

.;;:;I .... desiccant from tr i t ium' gas . i f f lu -  .. . 
_ .  . , . . . ... . .  



. .  
.. . ._ . .  GASEOUS' WASTES: 

Intemwdiate' 'and Law -vel 
Occasionally m e t a L  containers w i t h  

a e n t  trapping systems. This mater- 
i a l  normally reniains sealed within 
the system u n t i l  it becomes ineff i -  
c ien t  due t o  saturation. Occasfon- 
a l ly  2 kg packages of desiccant, 

' cantaining a maximum of 20,000 C i  
of tritium water are buried. 
material is doubly encased.in 
sealed metal cans and concrete. 

This 

Intermediate Level V a l v e  ' 

parts, f i t t i n g s  , and dscellaneous 
hardware previously eqosed to  
tritium are typically packaged i n  
friction-top metal containers 
(paint cans) and stored in an open 
metal canis ter  placed i n  a hood. 

' 

When the canister is fi l led,  an 
a i r - t igh t  cover is attsched. T o t a l  
tritium content of such canis ters  
at disposal is less than 100 C i ,  

sand they are put in a bur ia l  shaft 
without fur ther  treatment. 

. .  

Low Level Lw-level radio- 
active t r a sh  (gloves, w a s t e  paper, 
etc.). is placed into open card- 
board boxes. The boxes are taped 
shut and removed weekly to a 
"contaminated" Dempster D u m p s t e r  
lvated outdoors u n t i l  the contents 
are >hau&ed to the lm-level con- 
taminated bur ia l  ground for simple 
earth burial rather than emplace- 
ment i n  the designated shaf t .  

LIQUIDS 

Intermediate Level This 
category includes oils from vacuum 
pumps containing a maximum ac t iv i ty  
of 20 Ci/liter. The o i l  is drained 
and sealed in metal cans, which are 
diaposed of with the intermediate- 
'level so l id  trash, above. The o i l  
i n  ere highly contaminated pumps 
is normally left  i n  the pumps. 
These pumps are buried in asphalt- 
lined, concrete-filled steel drums. 
A typical  pump might contain 50 C i  
o f  t r i t i a t e d  hydrocarbons. E l i d -  
nation of some 0' 7 .  "! 7 '--a * .'TI 
pumps i n  the ful' - b ..A ,duce 
liquid disposgl problems. Most of 
the t r i t i u m  now trapped i n  pump 
o i l s  will end up as w a t e r  adsorbed 
on desiccant, which can be disposed 
of  as sol id  waste. 

small amounts of kritiura gas' are 
disposed of by the sa-. methods 
described above for solid. wastes - 
of i n t e h d i a t e  leirel. The levels 
are the sam, ire.], leas than. 100 
ci per outer canister. 

MONITORING 

mere is no routine monitor- 
ing of the w a s t e  bur ia l  grounds, 
although surface air sampling haa 
been conducted on a limited basis. 
As described under.Geology and 
Rydrology, the tuf f  is so dry as 
t o  preclude any water in the shafts. 
The shafts are kept co 
when loading. SeVeiral 
p l a s t i c  pi;pes were ,ins 
law-level solid w a s t e  
w h i c h  w e r e  400 ft long, 100 f t  wi&- 
and 25 f t  deep. After f i l l i n g  w i t h  
w a s t e s  and backfilling w i t h  tuff t o  
f o p  3 4  thick layers, the mois- 
t u r e  content of the tuff  i n  the 
p i t s  w a s  measured by a depth mois- 
ture probe. No appreciable dif- I 
ferencei from the surrounding nat- 1 
ural tuff waa noted. There was a 
seasonal variation with more =is- 
ture in the upper ten feet during 
the winter months than during the 
summer when evaporation rater w e r e  
higher. In no case was there any 
"free" w a t e r  noted. 

. 

Monitoring of air for triti- 
ated &noisture (limits of detection 
about 5 x 10-6 p c i / r n l )  i n  the rou- 
t i ne  Environmental Monitoring Pro- 
gram indicates that 'the burial  
ground area does not: contribute an 
appreciable amount of tritium to 
the atmosphere.3 T r i t i u m  concen- . 

t ra t ions a t  stations' outside but 
near the area w e r e  reported a t  
about 4 x 10-5 pci/ml of air. 

- Samples of surface water col- 
lected from the canyon to the south 
of the bur ia l  site and ground w a t e r  
taken from a supply w e l l  complete& 

. 



. -  
A s p e c i a l  study was made i n  

. 1970 a t  the burial ground t o  deter- 
mine the urrdergrouad mvenmnt of 
t r i t i u m  from solid-waste storage 

Shafts two and three 
ft i h  diameter and 20 f t  deep had 
been dr i l led i n t o  the t u f f  i n  1966 
and filled with miscellaneous 
w a s t e s 8  including t r i t i u m ,  and 
sealed with conctete caps p r io r  to 
1970, Additioaal shafts in the 
adjacent area w e r e  drilled i n  1970. 

. shafts.4 

a Analvses of moisture distilled 
I 

.. . 

1 .  

froithe cuttings f r o m  these latter 
shafts indicated the movement of 
t r i t ium throu@ the tuff. The 
moisture conteat of the tuff ranged 
fram 0 . 2  to  2.3 percent by w e i g h t .  
Tha tr i t ium concentrations of the 
nmisture ranged &om 1,780 t o  

. ~i,1808000 pc i /d .  

. The s i t u a t i o n  wag studied in 
greater deta i l  by drilling 12 test 
holes on 20 f t  centers in an area 
west of the ehaft considered to 
have received the largest amount 
of t r i t i um.  Samples of t u f f  werej  
collected from each five f t  intei? 
val of the 50 ft deep test holes, 
Moisture was dis t i l l ed  o u t  o f  the 
tuff  and analyses w e r e  mnds for 

- t r i t i u n l .  

The major movmnmnt of t r i t i u m  
..from the storage shaft was along 
a contact between two ashflows 
panetrated by the shaft  at  a depth 
of about 18  ft, Secondary move- 
ment occurred through open joints 
and through the tuff  matrix. The 
tritium-contdnated volume of 
tu f f  assumed the shape of an irre- 
gular lens truncated to the east 
and elongated to the west. N e a r  
the center of the, lens at the con- 

tium concentration was about: 
1 x 106 p c i / a  .- --:-t--- .. a+=- 

t i l l e d  from a - -* --.ub A.rxcl a 
mdistuzz content of less than 1 
percent by weight. The 100 p C i / m l  
level had move& westward toward' 
the edge of the lens,  a distance 
of about 105 f t .  in four years. 

subsequent movement of the moisture 
i n  the vapor phase. 
surface soil moisture indicated 
tritium content five f t  west of the' 
shaft was 1,100 pCi;/ml. 
creased t o  21 pCi/ml at a astan- 
o f  120 f t  from the shaft. Moisture 
from plants contained tr i t ium i n  
the range of 1 x 105 near 
the shaft to about 400 p c i f m l  40 ft 
distant  from the shaft. A small 
amount of ' t r i t ium in  the soil  and 
plants  is being released to  the 
atmosphere by evapotranspiration. ! 
SUDIMARY 

Analyees of 

T h i s  de- 

1- W. DO PU-8 "GeOlOgY and 
Hydrology of Mesita del  Buey," Los 
Alamos Scient i f ic  Laboratary re- 
port LA-4660 (1971). 

2. A. A. Moghisai h d  M. W, C a r t e r ,  
Eds., T r i t i u m  (Nessenger Graphics, 
Phoenix8 AZ and Las Vegas, m, 1973) 

3. J . E. Herceg , "Environmental 
Monitoring in the Vicinity of the 

pp 776-784. 

U B  xL-rn% SGL~Xts..LC k3ibQxauq: 

report LA-5184 (1973) - 
4, W. D- Purtyrnun, "Underground 
Movemnt of T r i t i u m  f r o m  Solid- 
Wastss Stmrage Shafte,." Los Alamos 
Scientific Laboratory report 
LA-5286-MS (1973) , . .  . .  

:... , .  ... 
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' " The'.-guideUne&: for  p i t  con- 
structim,, ':.whi&':'alsb apply to  " I . 

shafts, was:'.fomiul;ated at a meetisg. 
June 23,. '1965 wi:a..imeers i n  at-] ' 

tendance fronr'the' 0. $. Geological . 
Survey and'Health Division and I 
Engineering Depar+ment of LASL. j 

. .  

Construction 

50 f t  f m m  the canyan r i m .  
P i t s  should be a minimum of 

P i t s  should be no deeper than 
adjacent canyon floors. 

. ' surface' of: the'' 'seal , ;::..?: . .' 
. .  

material over'the p i t  shouXd'.be.. .- 
. 

. .  
. .  

. .  
sl ightly rounded. 

. . Adequate. dr 

precipitation on 
provided f o . m m :  

i . . .  . . . . .  

' .Drainage. ways: ' sh 
;cated, so that they 'do. 
the surf.acei of a seah 

. .. 

1;; :~ . ... . .. 

I 

.. . 

. .  

:-.. ... ... . ... ._ .. _ ' . .  

- ~~ ~~ 

removed from p i t .  during construe- : 
t ion). . . .  . %  

Drainage around open pi t s  
should be srich that runoff from 
precipitation on the -sa does not 
enter the p i t  w h i l e  it is  being 
f i 1 led. 

Size and shape of p i t  are not 

Pit bottaoas need not be leael. 

- important. 

. B u r i a l  of Wastes 

B u r i a l  of w a s t e s  i n  layers 
(layer of waste covered by laver 
of tuff)  should be continuad. . 

Wastes should be buried i n  the 
confines of the natural tuff.  (If 
the so i l  zone is exceptionally 
thick, this m r  --...I ---.A:*.' -- would 
indicate inst&--&*rA ALA L A ~ L  inme- 
diate area.) The wastes should be 
buried below the soil  zone within 
the tuff .  

. . : .  .::. . .  , . . .  . 
. .  

. .  .. . .  
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The problems associated with protection d the public againmt 
possible contaminated waterwayk are unique in thio community; the 
Irqu4d carrier of waste8 cannot be economically confined tu mall 
areas un the proJect; water recognizee no confines of guard gates 
or security fenceo. 

Protection as t c r  typtz and extent must be predic8ted upon a 
reasonable public understandiw of the danger6 involved. Although 
fenced areas replete w i t h  proper warning signs are probably rust 
effective againet encroachment, some balance of coat and rimk rust 
b e  arrived at, e.g., the new area from TA-50 to the county llne 
would require about six rilee of fence. Other areas are even more 
extenoive. The coet of fencing much aream would be a8tronoricml. 
81gne at a11 accomu roads and canyon entrance8 declariag tbe aroa 
am drrrgeroue 8nd off-limit8 with a nhort rrt8tement li8ting tbe 
reamons rug be of some value. 

public education program through a aeries of articlee in the U S L  
News 8nd a school 8ponaored scrierr of aaaemblieo to explain the 
potential hazards and the importance of obeying 8ians and regula- 
t 100,s. 

80- consideration might profitably be given to a concerted 

Such a program, properly prepared, would do much to allay 
n8tural curiosity and remove the chmllenge which oignm preaeat to 
a certain fraction of the  population. 

E. 8. b l e r ,  H-7 

- -. i . G. T h o m a m i l -  X m i t t e d  by: It 
. .  . .  

. .  
. j . . .  . .  . 
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' 'Iha stnrcturrs involved in this burning operation uerrr buildingp that 
wrr fomrly uaed at.- Canynn for either etorag9 of contmnlnated item 
or i n  same phme of the By0 opcrcrfiotm coacernod- with rsdioactirc mteriale. 
'Ibeeu 8Uildi.aep were destroyed kcawe they have 8 parrt hietory of -10- 
active coutminatiou and/or still mve E positint reading of,preeent con- 
tamination and because of e~letlng condition of the bulldlw, tbey uerr 
no bnmr rvebla. 

ltmm bulldfrrg were burrwd et four locatione, Bui ld lw  Bo. 19 adl 
Bo. 32 wrr pleas i n  =m&irmL- 
aabburm~d. Buildingb 3 were buracd in place. Buildings 
lk. 3, Iso. 4, and No. 5 -re moved abut 25 ;yardrr north of their ori&$nal 
&catiorus snb placed In a clearlrpg. A l l  the rrtrucfuree were spraged Vith 
brasem on the llorning of h r c h  13, 1960, and buraad. Sbur firemen were 
prcrrent witb a tmnker truck to control the fire ea8 other &roup8 remeentad 
at the burrring were M - 5  s&d E-1 of fAsL and AEC ProJect Servlcee. 

car ecurapler at 25 Jrerd., 50 yards, and 100 gardrr from the burning etructuree. 
A i r  S W - 6  yIc* t8km vlth tUr, Hi-Val  air e w b m  8nd portable 

%b r S S U l t 8  W fOllOVS: 
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in MTS activlt los. 

have riaany W-3 group members during the course of thie s&foty 

survey, 

A l s o  Dean myor has been comulted as 

Several i;reet&ngs and surveys have been hold t o  

gather inforwation for tbk, repoet. 

=is 

I. 
11. 

111, 

N. 

report As arranged i n  tho followlw order: 

Present Condition of TA-33 Boundaries 

UazardS Produced or l k i s t i n g  at TA-33 

I l i a t o r y  of TA-33 Boundary Violatfons 

Recommendations 00 Survey Group 

Three LASL maps or d r a w i n g s  m' esgocially useful with 

this  report, Ehg-C27880, Outor Perimeter Safety Survey 

TA-33 Vicini ty,  i s  a'topogrrrphic nap of tho area of concern. 

hg-R245S, Structure Location Plan TA-33 EIP-Site, ;say be 

used w i t h  Eng-82457, Index lheet Structure Lorration Plan 

TA-33 IIpIBite, t o  locate and identify buildings and other 

. .  
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iin intereetaag by-4r-t of ais parGter SafQty 

. survey baa been me disckovery by our W-DAvis$on S&oy 

-up of a marly full ease wf dyksr~..c- .vh+b had Won 

abandoned In Bandeller Natioaal Uonument. 

dated in l S G ,  w a s  located where 'it w a s  p a t i a l l y  buried 

under a Juniper tree near the TA-,33 outer perimeter. 

mente were made l a  cooperation with the Banelelier people 

for mixitarry explosives experts who were at Los Alamos  at 

the time to destroy th- h-ard t o  the public,* 

I, Present Condition of TA-33 Boundarias 

This dgnamite, 

m g e -  

Perimeter Fences - TA-33 and its outer perimeters occupy 

a triangular area d l c h  is bounded on tho southwest by 

Bandolier Eational Blonunent, on the northeast roughly by 

state coute 4 and the north rim of m h o  Canyon'rurd on 

the  southeast by White Bock CarrJlon of tha Rio Grande (see 

Zng-C27886). 

exact losatlon could w e l l  be debated since hazard8 generated 

on the site conceivably could and have extended beyond the 

These boundaries are apprazkpate and their 

b0und;UieS rramSd. 

The Survey Group has designated the TA-33 boundaries 

as outer perimeter and as inner perbeter boundaries accard- 

ing to their  location relative t o  on-sfte testing activities,  

mere are two outer perimeter fences wh- evidently were 

built to help degine the outer boundaries of TA-33, Map 

:: . c:., : 
i. ' . 1.. i+ .. .,.. . 

... . . 
I.:. 

!. . . ,.. . . , _. 
3 '.. 

... .. 

.i . 
. . . .. 

. .  .. 



TA-33 anti badsl ier  nattonal ~on-?r.t* 

TA-33, the second outer pecimet0r fenae follows state route 4 

f r o m  the Tb-33 entrame t o  water canyon. 

the southwest rin of water canyon t o  -re it termarrates 
about a mile from the Bio -sade. These outer perbeter 

feacos are 3 strand basbed w i r e  with esteel posts spaced 

about every 20 feet. warn- signs on these fences 

have the following letteringr 

149 tb northeast of 

T i e n ' f t  follows 

DANGER 
acPTmm 

fEp,gpouT 

h e  s i p  are i n  fsir coditson a d  generally are spaced 

80 to 125 feet apart. 

poor condition. Gates have been left open, Gaper 03. openfm 

have been cut in tiwe fences, Tr~ss have f a l l e n  across 

the fence dragging the w i r e s  t o  the ground and the general 

appearancs 2s that these fences have low been neglected. 

The femes themselves are i n  very 

Tbe public has practically ignored the outer perheter 

fence to the northeast of TA-33 88 judged by the npaber of 

-11 used Jeep and pick-up toads and trails through the 

I enclased area. 

There also i s  an inner perimeter fen& around part of 

This fence i s  a chain l in l r  security fence along TA-33. 

state-.toute 4 and for a short . . .  dhtsace .away . f r o m  state . . . . .  route".4. . . .  .. ' . . . .  . . .  . . .  . .  . . . .  . .  . .  

. .  . . . .  

. .  

. .  . .  

. . .  . . _ .  .... . . .  . .  



In other areas tho fence bi 3 strand barbed wise on steel 
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me Survey Group has observed that a f i v e  strand barbed 

w i r e  fence is much harder to c l b b  through or orrer.'thsn is 

a three strand fence. In fact it is a real challenge to 

get through a good five' strand barbed wire fence without 

damage to one's clothing or anatomy. In contrast a three 

strand fence with slightly sagging wires i s  very easy to 

0ros8. 

well be compensated for by the  provision of a much better 

phpsieal and psychological barrier. 

The small additfanel cost of the better fence might 
' 

latural Boundaries lLILd iece - In addition to the 

perimster Zencee Just discussed, Td-33 I s  protected from 

the public in some degree by natup?al barriers where there 

poets. Zng-C27886 shows %his feme which encloses the main 

group of buildings near t L  : - G J - G  4; 2nd tho south 
test meao including Building iiP-24 mong cthora (see 

&g=R245S and EngpC27886). This  barbed wire inner pethater 

fence is in good condition witn two known exceptions. The 

wfres have been pulled to the ground near fip-59 and there 

%s a gap in the fence where it is crossed by tire on-site 

road leading to  ' i g 8 7 .  This  fence carries warning signs 

spaced approorimately every 300 feet w i t h  the following 

l e t t er ing  : 
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twe .w '  femes. White E I ~ ~ R  -on oz the  io oredae .ius 
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! 

along tho souaoaat side of 'TA-32 and the caoyon'wall~ are 
rather steep i n  m o s t  places. 

of TA-33 i s  also defined by :steep walls which offer some 

protection from that direot&on. 

m h o  C a z p c  ::o the northeast .. - 

1.. Smcial Intericm Fences - The mafa group 00 bufldlngs 

xm1~1p tlre'entraace of TA-33 &s entirely enclosed w i t h  a chaia 

1- security fence. Building 1-21 Is surrounded by an I 
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I X .  Haaards Produced 00 EkistilrPc at TA-33 
bioet of the haeurds whLch exlst or may exist in TA-33 

are l i s t e d  below: 

A. Badioactive Gas - Rmiloactioe gases have been 

releasod accidently i n  the past and in no cme have dangerous 

radiation levels been detected either on or off the site 

Just after these rrccideats. A 75 foot high venting stack 

has been erected BO that a l l  future release of radioactive 

gas w i l l  be out the top of this stack. Decause of the use 

of this stack It is believed that 110 hs&ard would exist either 

to on-site pofsonnel or t o  the publie in the evont of a loss 

of rpdioaatfoe -68. 

B. Uteriols W a s t e  P i t s  - Materiale waste pita Ds 
E and XC are located in TA-33 (see Eag=lUOB, Zng4U88, BnpXU89, 

EnplU79).  A l l  of theme contain aonfaaainrrted materials. 
Area 0 contains undergrouad chambers pumbers 1 and 3 (I=-4 



-, 

with aoil. 

A degtesaien hsa formed ov8r chamber a dvrr *t- ~e+,tUag of 

the fill matorirrl, 

No radiation h s s d  exiorta at the surfme now. 

Area E is emlased by a barbed wire feme. Contained 

i n  t h i s  enclosure are undewground cl~rrrpbers 3 (3P-PO) and 

burw trenches for radioactive contaminated materials. 

Underground chamber 3 was bntanineted and f i l l e d  w i t h  

moll in 1950. 

material but &s still open. 

contaminated equipment lying around in Area E. The barbed 

w l r e  feaco and gate for  the area are in poor condition and 

rodlat&oa s igns  on the fence axe practically illegible, 

One of the burial p l t e  in Area j3 i s  full of 

There are several pieaoa of 

Areta E i s  a eontamhated sewer sunp (!W-134). This 

sump is covered w i t h  a concrete slab and w i t h  soil and 
would present a hazard only ff it were opened for repairs. 

i 

! c, Open Pits - Underground cban~bers 4 and 9 (UP-70 
I 

and IIp171) are deep open p i t s  which have not been used. 

They P-nt a hazard because they are not adequately 

fenced or covered, - Guns - There art? several guns used for tes t ing  

of assemblies on TA-33. 

tiaught in a berm or similar device. 

the 1- of fire aad on raretoooasions in a larger area when 
m l s s i l e e  break up or eecape irom the berm. 

shot wath the Sw gun, the proseetile WM lost when it 

Projectiles frou these guns are 

l&mrda exist wathirr 

During one test 
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. .  

. .  
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*.::.. . . . . . .  ~. . 

I 

escaped f r o m  the berm and went whbsing over the dirt  
es9iskment i n  a northeasterly d&ction toward the Bio Grandee 

On another ocscasion a projectih . . - - * & L ~  .. P' . of' needles 

(for recovery ptmgoses) apprrrenily broke up upon Leaving 

the gun barrel and the countryside to tho east of the mu 

w a s  swayed with frrymnts, some of which contained aadio- 

aetive materials. 
A letter fron 11, 1. Russ t o  Jane X a l l ,  dated 10 Yuly 19G2, 

describes the assembly which nm l o r s t  aad the ~ B I ~ B  wliioh 

were taken t o  recover it. 

the Sw m n  location a,nd its line of eight, 

from the gun axis were axbitrarily used to indhate  where 

the I r a a a r d  zone is loeated. 

Very little of this assembly w a s  rocovered. 

Drawing E n p C 2 7 S 8 6  indicates 

30' angles 

E. mic or Babloacthre Materials - Many  ater rials 

used .by Group W=3 are toxic and/or radioactive and'should 

not be contacted by the uninformed public, 

operations and tests involving explosives m a g  pulverize 

toah or radioactive nateria- so that small amounts of 

contamination can accumulate at ZL test site. Furthermore, 

harmful materials could irradvermntly be deposited in our 

U c h i a i a g  

refuse dump near Area 6 even though reasonable care 3s 

,,taken to dispose 'of  harmful materials in the prescribed 

, '  
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i t s  Begtic tralc have beeome mntmiaated w i t h  r i i o a e t i v e  

materials. Tha building is swmun-d b y  security fence 

a d  acaess to it can be controlled; however, the septic 

F. Conlamimted S t r W t u r e  I E ~  - The wlildingiHp.21 and 

; -. . .? , 

... , . 
.I . . .  . 

. .  

.. . 

. .  

I- . 

tank i s  outside the seoutity fence and a hazard vmuld exiat 

for workmen who we= required to dig into the septic. tank 

to lpske repairs. 

0, IhcploSiV0S - T0BtS involving the detonation Of 

ersploelvee have been conducted at TA-33 i n  the past and 

likely swh tee.ts w i l l  be uaed i n  the futuro. Scrape of 

*tal and other hiaterials in assemblies have been thrown 

several huadrred yards during such testa. 

1x1. H i s t o x y  Of TA-33 Violatiorrs 

Therct have been several cas88 where hunter8 or eight- 

seers have ponetratsd the boundaries of T1L-33 t o  suddenly 

appear at a test site, 

s i te  where fhore wm DO fence of any kind while others 

obviou8ly had t o  croes barbed w l r e  fences to enter ths area 
where they were apprehended, 

Some of these people entered the 

Japlployeea of Bandelier #atlonal Moauplgnt have d-regardeb 

the warning slgxm on our outer perimeter fence to  out a gap 

in this feme and to emtablimh a fire lookout about 100 ymdu 

W % t h h  ths pmmrty. Thb V i O h f i O n  Of -8 wm 
m I V E S  - EEEP OUT warning slgms and the fence seem even 

 mom^ flagrant by the fact that tbey have -ked the point 



b w d  zone of TA-33 Ls along the B i o  Grande i n  White I b k  
Canyon to the 'east and netheas t  of our 8" gun site. It 
is appn#cinnrtelg 2400 feet horiaoatally from the gun t o  

the center of tho Rio Grandee A considerable length o f  

the river As -11 within the h-ard range f r o m  the gun, 

Projectiles f r o m  the gun have gone astray on at least two 

, 



jpst a000 feet horizontally and 900 ieot w m t l ~ ~ l ~ i  f r o m  

the precreat 8" gun SiteD niQIlne fe cc rlo+*. +"+t the 1- 

area would bo open to the pubtic for ree==atiou purposes. 

f v D  mc-adatiom 02 -4 
A. Outer Perimeter Femes 

Tlrese femes need oxtonstve repalm to i m p r o v e  t&eir , 

effectLltene8e. 

neglected state, probably do harm by encouraging the  publAc 

to Agnore the intended w a r n i n g s .  AdditionaJ. signs are 
needed on the TA-33 outm porhter fences to warn of the 

mmmce of radloaative materials. OD tho Bandolier side 

there seemgi to be a need for sips which noti fy  r.aznmrent 

v i S A t O r s  that they are appmachirrg A t o m i c  Znergy Commission 

properly. 

=quire that each kind of s ign be spaced no more than 100 

feet wart on the feme. 

Xn fact, these fences, in tae- present 

The tapograshp 02 the  area and the vegetation 

me outer perimeter fence t o  the nort&esst of Tk33 

nwds t o  be changed t o  more n&arly endose the hsaard areaa 

The camittee rocnmmnnds that a n e w  section or iollaco, 

appruxinmtelg 0.8 mile long, be built to run east from 

the point uhere the ex-ting 2-e leaves the north rim 

of bcho Caagon (see Eng-C2'."S36). The erristiry ieme t o  

th0 mrth Of thb ZLeW s-tbn Should t#t3 mmQPed. 

The hikiqg amd saddle trail w h h s h  starts oo? ends at 

the BiO Gmutde just east of.the 8" gun site and goes Ln a 

. :. 
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... . of this fa+t and warn thorn to si 
::. . ..._. . . .  
.. . ... . 
. .  . . .  . 
.: . 
7.  i , 

aad at the point where the trail remhes the nesa between 

Annband Water Caayons. 

destroyed or  at least blocked with a ience at the top of 

the mesa between Ancho and Water Canpons. 

Perhaps this trail s&ould even be 

B. Inmr Perrimetor Fence 

The existhg inner gerbwter fence should be repaired 

and extended to emlose all  TA-33 work are- and their 

on-site connecting roads. 

SO as to enclose a l l  flat areas and, i n  the v ic in i ty  of 

the 8" gun site, should drop down off the mesa into the 

crrnyon as far 1 ~ s  As practical (see Eng427806). algas 

should be added t o  warn of the presence of radiosctive 

materials and to  warn of the explosives hazard. Slgn spaciw 

should be no nore than 100 feet apart. 

Thi s  n e w  fence should be located 

c. Utarials Waste P i t  S 

. The feme arwnd waste p i t  E should' be repaired and 

: ,:;u 
.'I :;:I ::$ 5:: 
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, .. . 
. :.: 
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.. .. . 
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, A dopression has developed over th& location vhich -~ 

w a s  f i l l e d  with soi l  In 194s. This  depression should be 

f i l l e d  and a sign erected to keep heavy equipment away from 

the spot. 

. 

F. 
Rmse open pit8 should be surrounded by a G feet high 

Undormund Chmbem 4 and 5 <EP=?O and ilp-71) 

woven wire fence to protect personno1 from falling into 

the pits .  

Thjlrr dump could receive twcxc or radioactive mater- 

as previwsly discussed. Zt is adjacent to the Inner peri- 

meter Peace; thorefom, the publk should be orarnsd aww f r  'om 



. .  
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. . . . .  

needd. X f  the Saxmr perLoeter feme l8 extended to enelme 

tlab area and the reemmaended signs ure used on th& fence 

then those raigne probably would siwrltaaemmly setrve the 

fIp-3 stopage area. 

1, -21 Area 

Building HP-21 and the building sept ic  tank aro 

contaaiaated. The building i s  surrounded by a security 

f-0, b U t  pro~er mbtim w=~W Si- ahauld bo placed 

on this feme. The septh tank is outside ttre security 

f ~ n e e  $Il(i pmb8bly plresents po Bmwd t o  W ~ D  

who in the future might be required t o  dig Into' the pat t o  

mPkn repairfa. 

the aeptia t8nB to warn workmen of this hazard, 

I 

Am appropriate sign s h a d  be erected over 

J o  Matevials taate P i t  IL 

A rsAg;a should be erected above thls cpontaminated sump 

t o  w a r n  wmkmen of its eeadition should repairs be ~~coszlary .  

. . . . . .  . .  
. .  

.: . . . . .  
HPDlbh. P. Deimlr;en 
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It I s  recamended that in cases which m i n o r s  may be -ed to radiation 
in the course of their nonaal activities, protdctive measures be taken 
to make sure that ao nrinors sctuelly receive radiatb at a 
rate hlgher thaD anc-tenth the respective -IC p d 8 ~ i b l . e  weekly 
doses for the crltlcal or6am." 

Based on We above, the weekly dose t o  uncoatrolldl personnel 8hall not 
exceed .010 rcm/[vcek over a long period o f  a year. It io  rlso aqggeeted 
In Handbook 59 that the bssic rate 8lmU not be wer  .O3 zu~/week In any 
rlngle week. 

and for a plrrticulrrr Kiva8 vary with the type of wrk be- 4one at aay 
particular t h .  The tables below illustrate the dose that would be b l i v  
fnrn hi@ and 1 p o ~  runs In Kivarr I and If. The data for Kim I azw pm- 
sented firet. 

Table 1, Kim I 
Sigh frradiations, Klva 1 8  lin. asp. - .8 on loo8 

The radiation ea@oeure rates from each of t&e three Kivas wsry grrratly 
I . 

Position 30 minute 2 m B / W e t k  50 vcck/yerf 

A . a 5  m o p 0  4.5 
- 4- r€?m/ueek repl/yecur 

. . .  . . . .  . . . . . .  . . . .  
. o s  . O S 8  
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U.  S. Atanic.Energy Cammission . .. 

Assistant General Counsel for Patents 
office of General Counsel 
Washington, D. C.  20545 . .  . 

'.subject.:. Patent Revi'kw - Unclas8ified Docinnexit' . . 
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Dear 'Mr . Anderson: 
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trial or sanitary wastes. 

the stream channel I s  0.042. 

Radforr .: . .  _._ .:. -..L, Liquid effluents (containing 3H, 
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years has .been r e l a t i v e  

per day. The effluent 

. of uncontaminated vrate 

from about 500 - 1300' 

and 200 m above the waste dtscnarge outfall (pre-outfall) 
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several  . locat ions  do 
. , .: 

paper prt0.r.' to analy 

collectdd at ..640 (4) 
p&=mtfaii. The p 

of t h e  study. ' A dispos 

into t h e  ground, compac 

percent o r  less. The 8 

cases, was less than 30 
of t h e  canyons where the  sediments were shallow. 

a 0 - 2.51cm layer, a 2 
layer and the  r e a i n d e r  
data on the vr ' 2 . -  

Each core sample was frozen and was sectioned into 

A sample of the mo 

- 

' . .  . .  
. . .  . .  





sediment 

deviat ions of the determination t o  leap than 3. .p ercent... 

. 2.5 cm layer of the  a l l u v i a l  sediments as a hrnction of d i s -  ' . 
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Canyon in October 1972. 
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. .  *g8Pu/ml and.about 1 f C i  Pu@ were observed i n  surface 

. .  

both isotopes had decreased t o  less than 0.1 fCi/ml In 

'ground water at  t h e  5120 m post-outfall sampling station. 

The ratio'of asam in the first three post-outfall  surface 

water samples and the corresponding 0 - 2.5 cm layer of sedi- 

ment , ( i . e . ,  pCi OOsPu/ml : pCi asePu/g (dry)) averwed 

1.4 x loo+. - . ,da.U;ng value for a 3 s ~  was 3.3 x 16 . 6 

. . .  19 



when s30Pu was t h e  major qons t i tuent  t h e  l i q u i d  wastes . . ; 

were released 'at about pH 11. 

s30pu was the  major conski.tuent, t h e  pH of: e f f l u e n t  when 

water has dropped to 8-9. &diment pH was measured:at . . 

each sampling. s t a t i o n  . i n  t he  present .study and the'  values 

Yithin t h e  last three.,ye.ar 

. .  

Increased fram 6.5 In p 

. _ _ .  .::. . . . .. .. ..... '. 
- . .  . . 

. . _. :.. _..:.. . . .  plutonium d i sc r  
. .  

. .  

.(Wilson and C1i  

There appears t o  be a relationship between t h e  proximity 

of the vegetat ion to ground surface and t h e  plutoniun content 

of t h e  p l a n t  material. 

450 cm tall, contained t h e  highest l e v e l s  of both a3*Pu 

and a3spu, wnereas shrubs and trees (>1 rn t a l l )  contained 

relatively moderate to low amounts of plutonium. 

assumes t h a t  t h e  source of plutoniun to t h e  vegetation is 

t h e  e f f l u e n t  water (1.e. root  uptake of plutonium) then 

t h e r e  would nmear tc be a concentration of both a3uPu 

I 

I 

In general, grass species which were 

I f  one 

and '''Pu in most vegetat ion samples. 

sediments were t h e  source of plutonium to the vegetation 

However, if t h e  

I 



, R .  

external contamination of the  plant materlal'and not from . . 

physiological uptake of p1uto:llum. 

Mortandad,Canyon (Table 2) varied bg as much as three 
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cass weight. 
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The release of low l e v e l  plutonium wastes 
. .  

eff luonts . 'ha .s  r e su l t ed  i n  e levated p.lutonium c 
. .  . .  

. . . . .  I . .  . . .  . . .  

i n  several, of Mortandad Canyons ecological  components. : "The' : .. . . . . . . . .  .'; 

a l l u v i a l  soils i n  t h e  mezic port ion of t h e  Icanyonr ' conta ins .  . 

. . .  

. . _  ' 

. . .  
. .  ' 

. .  near ly  a l l  of t h e  a30Pu-asspu which. has  been Eleased o v e r . :  ' .:: . . .  :;, i .  

' . i n  t h e  t r anspor t  of sediment bound.plutonium' i n t o  t n e  .xe.ri.c;' :( . . .  .::.. ' .. 

. .. 
. . . .  

t h e  last 10 years.  It is speculated t h a t  t h e  major veotor 
. .  

. .  . .  
portion of t h e  canyon I s  runoff 'which occurs after heavy. : : . .  'I.. . .  

. .  . .  

... . . . . . . .  . . . .  
he, morpho.10 . .  

.:-.. . . .  . .  
. . . .  . . . . .  . . . .  . . . . . . . . . .  .- . . . . .  z .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q u a n t i t i e s  'of plu~ori i jm .d  . 

l ength  o f . t he  stream channel. 

t he  stream channel I n .  t h e  areas of 

contanination'  coupled with :tho dens 

the stream bank would seem t o ' p r e  

The g 

. . .  

. .  

' plutonium. 
I 

. .  
The presence of water i n  t h e  stream channel appears to .  ' 

be correlated wi th  t h e  rate and'degree of v e r t i c a l  mixing 

of plutonium i n  t h e  a l l u v i a l  sediments. The mechanisms 

involved are not understood but may Include t h e  mixing ac t ion  

of t h e  flowing water and/or t h e  water may serve as a-medium 

1 

for  the  ' v e r t i c a l  d i f fus ion  of plutonium. 
' I  

The e f f e c t  tnat complete v e r t i c a l  mixing of t h e  plutoniua 

I 

I 

' i n  sedim. : - . ' -m t o  bedrock o r  30 cm) hs2  on t h e  avail- .  
ab i l i ty  of t h i s  radionitclide t o  vegetation is  unknown. Our 

. .  
. .  : 14 . .  - .  . .  

. .  
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It appears tbat in the mezlc portion of the canyon, the 
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C; - Year 8 9 ~ r ,  ci 'OS,, ci 89sr 
8 

19 56 0 -935  (2)  0.165 (2)  'LO 0 . 111 
1957 0 -213 0.037 -0 , O  -025 

1958 0.102 0.018 %O 0.013 

TEN SITE 

ON-SITE DISCHARGES TO LO-S CANYON (MORTANDAD) 

. Available 
D i s  charaed (1) ' Jan 1. 72 

1959 0 -026 0.004 -0 0.003 

1960 0.034 0.006 'LO 0;004 

1961 0.009 0.001 'LO 0.001 

1962 0 . 009 ' 0.001 ' 'Lo 0.001 

1963 0 . 0  0 . 0  -0 0 .o 

1.328 0.232 0 0.158 

(1) Assume t o t a l  strontium w a s  15% 'OS,. 

(2) A f u l l  t a n k  of waste drained t o  t h e  canyon due 'to 
a broken  l i n e  (Feb. 1956) .  T o t a l  Sr l o s t  is  esti- 
m a t e d  a t  1 C i .  

. - . . . ._ 
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TA-33-86 FE-6 T r i t i u m  

TA-35-2. FE-11 T r i t i u m  

T&-41-4 FE-17 T r i t i u m  
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- 6  

a .  
p e.. - - - A -- . . -- 

I.. . . 
.<? - 1972 
. . '  .__ ..* 

Location Effluent Alpha 
Total  C i  Discharged 

Beta - 
'rA-50-1 FE-1 i 23gPu8 f i ss ion  products l . l ~ l O ' ~  5.8x10-' 

FE-2 "Pu 8 f i ss ion  products 1.4~10" 8.4~10" 

-FE=3. -. 2 3 gpu,. fi-ssion. products- 2..4~10?-~- - -4~2x20' 6 .  

r~-48-1 1 Stack 

Upha Wing Stack 
FE-45 (101) 
FE-46 (#2) Unknown,fission products 6 . 8 ~ 1 0 ' ~  , 1.6~10" 

FE-51 "Pu, f iss ion products 1.6~10" 7.6~10" 

'A- 4 2 2 3 9Pu - - 
4-s2-7 

Fission products - 0 

239Pu 4. SxlO-' I 

gain Stack 
A-43-1 FS-15 

. FE-24 3gPu 2.ox10" ' I 

A-33-86 FE-6 T r i t i u m  - . 2 . 1 ~ 1 0 ~  

A-35-2 FE-11. T r i t i u m  I 2.5~10' 

A-41-4 FE-17 T r i t i u m  - 1 . l X l O *  

1971 1970 . 1969 
Total  Ci Discharged Total  C i  Discharged Total C i  Discharged 

Beta Alpha Beta Alpha Beta - - - Alpha 

6 . 3 ~ 1 0 ' ~  2.2~10'' 1.8~10'~ . i . g ~ i o - ~  6 . 4 ~ 1 0 - ~  9 1 . 2 ~ 1 0 - ~  

7.8~10" l.OxlO" 2 . 6 ~ 1 0 ~ ~  1.6x10-' - - 
, l.OxlO-' 9.7x10-' 7 . 2 ~ 1 0 ' ~  6 . 9 ~ 1 0 - ~  . - - 
' - - - ' 8.1~1~)" - 

- - 3 2X1O2 0 I 



-2- 

I 1971 1970 
, ta l  Ci Discharged 
9lpha Beta Alpha 

4 . 1 ~ 1 0 - ~  7 . 3 ~ 1 0 ' ~  I 

Total C i  Discharged 
Beta - 1 

7 .9~10 '~  . 6 . 7 ~ 1 0 ' ~  

1.iX10-s . i.1x10-4 1 . 2 ~ 1 0 - ~  8 . 7 ~ 1 0 ' ~  

9 . 2 ~ 1 0 - ~  4 . 5 ~ 1 0 - ~  4.8~10" 3 . 3 ~ 1 0 ' ~  

1969 
Total Cf Discharged 

Beta - Alpha 

.1.3x10" - 
2.8x10-'. 0 

1.0x10-6 ' - 

1960 1967 
Total Ci Dfscharged Total Cf Discharged 

Beta A l p 1  a ' - Beta Alpha - 
2 . 6 ~ 1 0 ~  * - 4 2x10- 6 0 

4; I r l O - '  - 5.9~10" - 

. 1 .0~10 '~  5.2~10" . l..6xlO" 1 . 2 ~ 1 0 ' ~  

t a l  Ci 
1967-1972 

Beta - Alpha 

ki 0x10'~ c#i. 4x10- 

I 

. I  ... * . .  

... ... 



I .  

Location . .  

TA-2-9 "Ar 

' " ~ e  
88Rb 

TA-3-35 FE-1 

FE-2 

lh-3-66 FE-8 

Effluent 

' 'Ar 
'3  3x8 ' 5 ~ e  
%b 

235" 

23eU 

STACK DISCIIARGIt i... CI POH 1967-1.972 

1972 1971 ' 1970 1969 3 968 1967 
Total Ci Total C i  Total Ci Total Ci Total Ci Total Ci 
Discharqed Discharged Discharged Discharged Discharges Discharged 

640 1.6~10' 1.3~10' 1.8~10' 6482 15,546 I 
640 0 0 14 0 - 
04 .026 m ,137 - 1 - ' m c - 73 

9.0~10'' 7.0~10~' 6.5~10" Zero 4.8~10" 3.3xlO-' 

1.13~10~~ 1 . 6 ~ 1 0 ~ ~  4.1~10'~ Zero 9. Oxlo-' ' 4.7~10'' 

Total Ci 
,1967- 197 2 

2.7~10' 

2.0x10" 

654 
73 

3.1~10'~ 

: 8.9~10' 

-1.4~10~~ 

FE-9 235u, 298u l.2xlO-' l.2~lO-~ 1.8~10'~ Zero 1.5~10" 1.3~10" ~7.0~10" 

FE-10 2350 
' 1.5~10-~ 1.4~10'~ 1.5~10'~ Zero 4.8x10-' ~ . O X ~ O - ~  ~ 5.9x10-' 

FE-13,14,15 238u 7.6~10-~, 7.0~10'~ 8 . 0 ~ 1 0 ~ ~  1.4~10'~ 1.5~10" , 8.1~10'~ .6.0~10-' 

FE-24 . '2Th 2.3x10-' 2.6~10" - Zero - - 4.9~10" 

.1.5x10-~ - - €'E- 26,27 23eU 6.8~10" 7.3~10~' 7.4~10~' Zero 

TA-3-102 (No FE# 
Main Stack) 

FE-9 

FE-10 

TA-35-2 FE-2 

PE- 3 

, FE- 6 

PE- 7 

.e . PE- 8 

23su, 23eu 

. 23eU 

238U 

t r e U  

OPU 

23sPu 

* gPu 
*39PU,  

239PU 

3.8x10-' 3.9~10- 9.9~10" Zero 1.0~10- 5' 3. S X ~ O - ~  ' 

4.7~10-~ 

1.5~10'~ 

2.5~10" 

9.3~10-6 

4. 7X10-' 

1.lxlo-6 

2.5~10" 

1. IX 10- 

i .ixio- 5 

3.1x10-6 

1.lxlO06 

1 . 3 ~ 1 0 ~ ~  

1.7~10" 

I. 7x1 0.' 

1.6~10'~ 

2. i ~ i o - ~  
. .  .... 
.1.8x10-6 . .  

8.0s10-' 

.2.9x10-' 

3 :os 10- ' 
'. R.'OxI.O-' 



- . ._.. . 

4.7~10-6 . 1.lxlO'' 2.7x10-' Zero 2.6x10-' 1 . 6 ~ 1 0 ' ~  : 8 . 5 ~ 1 0 - ~  

FE- 10 2 3 e U  1 . 5 ~ 1 0 ' ~  I.lxlO-' 6.7x10-' Zero 

TA-35-2 FE-2 gPu 

PE- 3 239PU 

FE-6 2 3 9P" 4.7~10-~ 1.3x10-' l . b ~ l O - ~  2.0x10-' 

FE- 7 239Pu 1. .1.~1.0-~ 3.. 7x10" 2. GxlO-' 4.5x10-' 

FK-Y '239Pu 

TA-41-4 FE- 17 230pu8 239pu8 2 3 5 ~  l.lxlO" 1 . 9 ~ 1 0 ' ~  7.BxlO-' 9=0x10" 

TA-46-1 FE-11 S ~ I  8 23SU 1. 6x1O0'. - - - 

TC IV 23511 1.ox10- - - " 

TA-46-31 FE-36 2 3 5 1 )  5.6x10-' Z e r O  - - 
FE-37 z3su 1.6x10-' Zero 

7.2x10-' 2 .1~10  1 1.9x10-', 

1 . 7 ~ 1 0 - ~  1 . 8 ~ 1 0 ' ~  1.3~10" 

7.0~10-7 8.OsIO-' . 1 . 4 ~ 1 @ - ~  

2 . 3 ~ 1 0 - ~  2 . 9 ~ 1 0 - ~ -  . 1.5slO-' 

4.OxlO-' 3.0s10-' ' 4.2sJO-' 

0.  Ox I 0- ' 8 .'Os 1.0-7 2 . 4  s 1 0' . 

3 .3~10"  1 . 2 ~ 1 0 " '  ./2.Ox1O1' 

1.6~10-6 - 
'1 : := 

- 
.. . . .  . .  . 

'. ,. 3.8x10-' - . .  - . .  . OJ 1. -. - 
: , .J- / ' 1  I' .- - 

l.oxlo-' - 
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OFFICE 
TO O a r 1  Buok1and.c Leader, General 

FROM I Vanner H. 

SUBJECT: STACK A I R  

SYMBOL : H-1 '  

Holmes, Jr. 8 General 

FLOW MEASUREMENTS 

\.-. 
LOS ALAMOS SCIENTIFIC LABORATC. 

UNlVCRSlTY OC CAUFORNIA 
. k d .  AUMOS.  NEW MEXICO 117144 

MEMORANDUM 
Monitoring section, DATE: February 15 8 1973 

H-1 

Monitoring Section, H-1 

I t  has been requested tha t  stack f l o w  rate r e s u l t s  have no more than  
three significant figures. Therefore, please make the  following 
adjustments to your copy of flow r e s u l t s  dated January 318 1973. 

The following flow rates should be used for  i973 stack computations: 

Area - 

TA-3-35 
FE-1 Feeder 

FE-2 Feeder 

FE-3 

TA-3-66 ' 

FE-7 Feeder 
-. 

FE-8 Feeder 

TA-2-9 (Stack) - 

FE-9 (sampled) . 

(sampled) 

(sampled) 

(not sampled) 

(sampled) 

FE-1 ? Feeder (not sampled) 

' FE-10 Feeder (sampled) 

FE-13 (sampled) 

' FE-24 (sampled) 

FE-26 - ,on one sampler 

TA-3-102 NO FE (Shop .15) 

TA-3-141 
FE-6 

, FE-9 

FE- 10 

Flow Rate i n  CF'M 

880 

7580 1 - One stack to t a l  16,900 

N o t  i n  use 

stack total  40,100 

40 , 800 

a .  - One s t a c k  t o t a l  558300 1 37 , 800 

17 # 500 

358200 Note: FE-14815 do not  enter 
t h i s  stack. 

2,660 , 

-' One stack to ta l  1,060 
800 

16 , 600 

13 8 700 

18,600 

30,200 . 



TO: C a r l  Buckland 

Area -- 

FE-4 (Ihn. 120) (not sampled) 

TA-9-32 
El*. 32 (not sampled) 

TA-33-86 . 
FE-6,ll ('average of normal 

conditions) 
. .  

TA-35 - 
FE-2 

. .  
., FE-3 

FE-4 (not normally sampled) 

FE-6 

2 
.I 

LOS ALAMOS SCIENTIFIC LABORATOR' 

LOS A L A M ~ , .  NEW MEXICO e7s44 
UN IVERS 1T.l O f  CALI  C O A N I A  

DATE: February 15, 1973 

Flow Rate i n  CFM 

1,900 

1,620 

3 

5,730 

8,080 \ 

9,330 

3,030 

3,530 

FE-7 2,990 

FE-8 2,170 

FE-11 9,200, . 

. .  

~ ~ 4 1 - i  
FE-2 (sampled but not reported 490. 

emergency only) 

TA- 4 1-4 
T' sample. duct .feeder 

e .  
3,560 

included in . .  FE-17 
this number). 

TA-43-1 
FE-15 (sampled) 

FE-16 (not s i p l e d )  

FE-17 ' (not sampled) 

FE?? ' (not sampled) 

4,590 

2,930 

550 ' 

4,000 . 

Total 12,100 all one stack 



.e 

TO: Carl Buckland 
e -  

A r e a  
7 

TA-43 cont'd 
FE-24 (sampled) 

FE-9 (not' sampled) 

LOS A U M O S  SClENTlPlC LABORATOR 
UNIVCRSIW OF CALIFORNIh 

LOS AUMOS.  NEW MEXICO W S 4 4  

. 3  - -  DATE: February 15, 1973 

Flow Rate in CFM 

230 

12,100 

TA-46-1 . .  
FE-11 (Room 8) 1 . 1,130 

TA- 46- 31 *i 
s 

0 1 300 FE- 36 

FE-37 1,750 

Note: Hz.stacks not measured but 
, 

calculated from gas flow 

TA- 46-16 
TC-I 

Tc-Iv 

TA-48- 1 
FE-11 

FE-12 . 

FE-13 

22,000 1 
19,900 - One stack total 59,800 
17 , 900 I 
27,600 ' 

. -  One stack 'total 48,300 

FE-16 20 700 I :  . .  

PE-15, 

FE-37 . 

' €73-38 8 .  

FE-39 

FE-40 

- One stack total .~,490 

I FE-45 

FE-46 

FE-51 

TA-50-1 
FE-1 

- One stack total 45,500 . 
24,000 

21 , 500 

630 

26 , 200 
. . _. . ._ . . . ._ - - . . 

FE-2 . 35,600 
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TO: C a r l  Buckland 
. .  e -  

4 - -  

Area 

TA-50-1 (cont'd) 

- 

FE-3 

LOS ALAMOS SCIENTIFIC LABORATORY 

Loa AUWO~.  NEW MEXICO a7144 
UNIVERSITY OF CALIFORNIA 

DATE: February 15 ,  1973 

Flow Rate i n  CFM 

2,800 

XC: CarlBuckland 
Dean D. Meyer J 

Jack Richard 
Tony Montoya 
Tony Garcia 
Don Gibbons - 
Sixto Maestas 
G l e n n  Neely 
C h a r l e s  Blackwell -, 
Vanner  Holmes 

. F i l e  

.. 

.. .. . 
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GROUP afR-1 14VdTIiiZ EEPORT =- R. A. Potrate. Group Leader --.kcember 1, 1926 

Colorimetric deterink- , 
etion of boron 

hdersoii 

slmrnrary of anslytical 
services 

:.?iarovohaetric urcnium 
assay 

kpkowitz . .  

Taniiic mid mthod for 
Zr sod .Ti in uranium 

Ftudies jn &traction 

Cammy, Baaltrieb 

450 

.i 

EleotroZytfc detsmln- 
ation of co j3i m-Go 
alloys . 

:Turner&, Wirockmorton 

PROGRESS 

.This rrttbor;, vas u t i l i m d  sinstead of the stacdord 
cupferron procedam for seveel urenium-platmiutn 
01 lays. 3ie :sthod w i s  directly a??liceble m d  ' 
the bltznks were lowr 

lethods (ire k e w  imrestfZated for tho solution of 
plutoaium tetraf boride. for. torm analysis. a ~ e x  
is oat. qu5tgeble because of  the hi$ boron content of 
tho  glass .  If quartz is used, a high s i l i c a  cantam- 
inntion is oktained. 
plex the fluoride with ferrio ion. 

Samples completed ,reported d w %  Xloveuber, 1945: 

Attenpts are beix made t o  omn- 

G ~ U F  

C?.r!-2 
. C!!-4 
' cx-5 

c?:-7 
Cii-3. 
cz-11 
CX- 16 

- 

Xissellancous 

NO*. 

2 
- 2  

5 
1 
2 
1 

' 11 
7 

- 

. .  

Total 31 

A final report (LA-462 j was ieauedo 

Fork% o u m s  (intensity rat io  VS. cornentrotion) were 
obtair,od for Zr in the presenoe of tmrytrq amounts of Ti. 
The next proposed s tep  in the developmnt of the.method 
is  t o  ascertain the per cent recoveryo . 

A three phase system is 0btcine.d at oertain oonoen- 
' 

+rat ions duriq; the isopropyl ether-hydroahloria. m i d  
extnat ion of iron. The o q o s i t i o n  of the 'three phases 
were stuclies with respeot t o  the c a e n t r a t i a a  of ferria 
ahloride e36. h:rdroahloric ab id  present in eaoh 'phase 

A report b s  been issued to be included in the CJLB-1 
operators' Panual (u-rild 



.. 46. .Al*sninum allays 
' I  

Abel, Conway 

X0rki.q curve6 hew k e n  established for the ident i f i -  
cation of cluninum alloys based on the 
content. . .  

*A and As 

. "7 SeGregetiau in uraafm Several uranium biaouits were onalysed'af 12 posit ions 
throJ;;hout t h  piece in order t o  determine the dietri-  
butioa .of h p w i t i e s  End t o  evaluete the samplin; pro- 

biscuits . 

. Conmy,. Kreines, cedure. 
lTbhtrieb 

c 

f 
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JOD 1.m PZP.S~:T)EL ' PP'0GrnS.c; 

le PsBiocsssy of Pu . . T h i r t p t s ~ o  &adard radioassays for 43 rere czrried out 
samgles' in WowlriSer. A report describiq the radioassay tec:mio 

is -in;; mitten. 
Emford. A. Erownfol;s r.:. .Haht C. ?!irt. 
?!udgins , Rollrte 

2, Purif icntior. of Px Job disca$AnuadY Reports ere st i l l  *&€ng' vrritten.. 
E-113 and 1)-120 ere Seing alterad fo.- =search work. 

Z. E T O X ~ ,  Carri'it, 
C-rgen, %i.en+ 

. B G t i O k ,  !khl 
I 

3, Recovery of Pu .Etert-up of recovery cnd reocmery research is awaitiw 
the coriqletiop of tl.R reaovery roosGGo 

Kleins Rocigers. 
I"iobfe 

6. Service and cslihration 
. of deteation instruments ra6ioassay of Pu contintaeao 

!:sLinkuico end check of electrmie equipent for the 

. .  Chadr; iok ' 

7.  Froduotion of' PuF, Job discontinued. 
.aotion of p1r;tonim. is being s e t  up. 

Equipment for research on d r y  re- 

Hessell 

. .  

. .  



. .  

. .  

. .  
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1. Assay of f o i l s  axla 

polanim slripen+ki 

3. 

4. 

60 

6' 

7 .  

8. 

9. 

1.0.. 

. .  

. .  

r 

Twc: methane prcportional Loounter demultipliers a d - a  
BF, neutron counter have been operated continuously. 
Ca1j.bration of the demultipliers has aontinued- A l l  
Monsants f a i l s  were counted in both the BF, and Geiger , 

' Cotinters, Neutron baokgrounds .have agreed with the ' 

shipperYs values but the / aet iv i t ies  have differed 
in  some instenaes. Plateaus of a l l  cotinters have been 
red=termined and agree w i t h  the d d  oharaoteristios of 

' 

. 

. . ._ 
A l g u t : s  196. 

. .  . .  . . .  . . .  . .  . . . .  

. .  

Po' diffusion ' .No' further work. . .  . 

Neutron yields on Be N;; further work. . .  

. .  

Hesvy depclsits an6 
distribution of Po i n  
heavy deposits 

The electronios group has furnished an amplifier attaoh- 
.mnt for  a microphotometer t c  be used w i t h  x-ray phofo- 
graphs whiah will yield soale readings proportifinal t o  the 
polonium density. This 5natrumn.t; should eliminate a . . 

large amount of rout h e  ca1culati:ms , 

. 

. .  V i e r ,  S p i l l e r t  

Initistar assemblies NO inttiators produoad. 

Calorimetry 22 samples were a8Sayed oalorimetrioally. Of these 14 . 

Beamer , Eas ton ' . wikhin  15% Four foils were f0.r calibration of .*oo\pLter 
were Mdunsanto foils whioh oheoked the shippers value t o  

demultipliers 
ing 10 ouries eaoh, prepared for other groups, were meas- 
w e d V  

In addition, four neutron aouroes oontain- 
. .  

Profeot ivz oofiting 
studies . f aat  orily , 

The nickel carbonyl proaess ha.$ been fblQti0niY.g satis- 

- .  
B h e  s t e i n  -. Dixcn 

Gama ray measurement& . No further developmants. See Seotion l.and 10. 

Instruments ,for DP S i t e  Repair and anintenance have kept the o o u n t h g  instruments 
in continuous operation. A nitrogen ohmibet. +-aountec ha 

Foster, 3&nneyS hub ,  been assembled for assaying weak f o i l s o  
Redman, Rdberts I . .  

sohaupp 



- 6 -  

G ~ I ?  CIR-3 XONEILY REPCRT -- D. S. !:%wtino Group Leader - December 1, 1945 (aontgd) 

PROGRESS 
-' . . . . . . . . . . . . .  --... ....... 

'Special preparetiom 
. . . . .  

11. 

. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . .  
. . . .  

. .  . . .  . .  . .  
. .  

. .  . .  
. .  . .  . . .  . . . . .  . . . .  . . . . . . . .  

. .  . .  . .  
. .  

. . .  

. . .  . .  . .  . .  . . .  . . .  . . .  . .  
. .  

. .  

. .  . .  . . .  . .  i . . .  

. .  

12, Exporhexts with the quartz fiber blame have aontinued. 
Qla f o i l  wis found t o  be too impure for 'rate of oxidation 
studies- various plastie s q l e  holders 6rm be- tested 
w i t h  the A i p s ~ o r t h  microbulame to see if the heat-effsst 
error can be e l k i r b t e d .  

13 o Eloutroplrtiry 

Laboratory 

No M h e r  bold p1cti.X has been performedo ' 

. .  

No further Gork. 140 Effeet of radiation 
On /328eS 

Vepor pressure of Po 
c 

30 f'urther olork this month. 

A d C l t i o D o l  experiments have oonfirnred the melt% point 
of Po t o  be 2459 2 10' C. -re is'8ose evidenae that 

1 6 ~  

. 160 Physioal properties of 
Po 

!!laxwell Sensenan, 
Durr ill 

The mount of Po d i S S O l V *  f'rrn oxidized fo i l s  in 
variow solutions were deternlned. Ths results are tab 
lated below. Assays with the ionization ourrent ohambe 
for phosphate solutians are baacurate beanuse of ths 
forna.i;ion o f  c r r p p  upon heat- t b  assay platu. 

Po solution 0hemist;ry 

,Hall, Erohn, Treiman 
Ihxmill, G l l l e s p i e ,  
Ii&u?J ' 



GROUP CKR-3 !.lONTEILY FZPORT - D. So Lkrtin, Group leader -- Deceribsr I, 

S o h ,  . Solubility of PO Coupound 

' 001 3 ECl 97 
100 N H C l  . ' 209 
l o 0  N Ii$O, 30 
l o 0  MYJi!PO, 4 '  ' 
Y.0O.B (NR,), 

1.0 re N%RPO, . 5 
. 2  

1.0 N C € h C O a  128 
1.0 3 cfI,COONa 0 '  

, 1-0 W (Xl14fS04 0-4 
0.1 N &SO 2 e 3  

62 
l o 0  N &bo, 42 
004 TI mceo, 
loo N Citrb , 

l o o  N Y3aC,Ii,06 Q1 
l e 0  w 1(cn 4 
1;5 N BaOB 143 

' 166 11 lJaOH 166 
l e 6  N SkOlI 

ac id  46 . 

13 18 

2% '. 18 
3s 

2 62 

12 
, 4  

' 129 
' 0  

18 7 
16 . 

43 26 

A cell h s  been set  up so e cathode on whi& Po is de= 
posited oan be mlcrophotapzphed durw tlae electrode- 
positioa process. In a p r e l i h h r f r  experiment e f o i l  
plotdd from 1.5 1 NaOR shored (I coarse deposit at b-6 
curies/m2. 

T h i r t y  curies of Po was momred f'rm so lu t im and 
apparatue and purif iedb 

. 
6: 

110 
l3.3 

100 

. .  
- .  . .  
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GRWF CTn-4 ?OE'I3ILY REPOIZT -- G. Friedlander. Group Leader -- Peeember lo 1946 

. I  . 

JOE! ' E D  PF,ESO!E?EL ', PPLCGRESS , 

I . '  

1 

le FaLe opsratlons No shipents of RsIa hme been reosived dur& the 

all f i l t e r  c p p m t u s  kt6 been decontmbated in pmpr- 
' past mzth, lrenoe no further n i l k b g s  hws bean made. 

Eomer, Friedlmdor, 
G a r r e t t ,  kavys HeZler. .ation for future Fork. 
ticcm, F?lp~:alarBo, 
S!ieljne, Spence 1klsh Further necknical hirmmnts haw 'been mads o Plens 

hwe bccn dram up and constmotion keg!! for equipp- 
the deoont-tion site for winter irork. 

2. R&k developenk Further vork on the CaF, :an excbsnge process has been 
done. 

Bonmr, Gross, 88 pH, fezperatwe, oalcsiun ion cmeentration s n d  impuri- 
I ( n O b l 0 c h o  I k c C m ,  ties have not yet been eanpletsd. 
Rice, Steinhardti,< 
Z B l t Z B Z Z  Experiments on Edsorption of' P A  on iiiaberlits resins 

IR-1 and iR-100 indieate that too muoh resin is  required 
t o  &e suah es adsoprtion process practical f o r  &Ls 
separations 

StuOies on dependence of exohfaage on such f?mtore 

3, F o i l  prkpsrafion 

Hufford. Potter 

4. ri. it im purificnt ion 

Hedges, Robimon. 
Goldblatt (CX-15) 

\ s50 '.'later boiler 

Gork in Rak development m s  interrupted while the graup 
wes noting into II building. This ~ V B  h w  n m  'oeen eo=- 
plo t e d  . 
Three 49 f o i l s ,  two 25 f o i l s b  one 28 f o i l  mad one 23 
f o i l  wem prepred  by eleotrodepoeitim durw the past 
sonth. Three ionium f o i l s ,  om thorirnn f o i l ,  one 37 
f o i l  and o m  normal wzziua foil v a r e  prepered by the 
eepon technique 

The apparatus for  the purification and essayin; of 
tritium $or Group F-3 has been almost oompletely set upo 

Dur- the moth tes ts  wem made on the effeot of radia- 

fluoride. 
of 1. 2,  tind 6 gp7 were detemined far eaoh scznple. 
evolution m s  appraxiaately c linear funotion of the 
pawer. 
by radietion, w i t h  oonsiderable presipitatlos ia both 
oases . 
Corrosion s t~d ies  of sta5nle88 steel under radiatfan in 
uranyl fluoride a d  uranyl aulfate have been started. 

. tion a ~ r  enriched (14.1% 26) uranyl nit=*, sulfate ma 
Phe rates of gcs evolution for boiler pavers 

Gas 

B o t h  sulfate and fluoride we- visibly afflested 

60 BFs oounters Zwee BFs neutron detector ebbera hove boea filled 
durinr, the past month. 

L1 oyd 



:. -.- 

7. Geiger 'tubes 

Suds 
. .  

. 

PROGRESS 

lhrelve Ci%iE;er tubes were delit-ered to various ohemistry 
and physics groups during the p a t  mEth. 

* 

I 
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GXmP am-5 X O N m Y  REPOET -- G. Lo Xehl. Group Leader 0- Deaoder lo 1945 

' 2,, Semi00 heat treating 

' S-rs 

6 Plutonim metal1 ogrephy 

Gords 

r .  

r 
3-  Mschpsical testing 

BCuehlenkmp 

' 1IeL.t treatment oontinues on nismllmeous steel tools 
d dies8 V C r i O u s  non-ferrous m t c l s  &d alloys; and on 
ell cast  tuballay prior t o  tachin-. 

btallo;-phic etueies oontinue on pluton im end plu- 
tmim alloys. 
(electrolytic polish- cnd etahing) hewe been developed 
for ~ l l  of the a l l o p  eo far encountered. 

Tho isotherm1 trmsformetion of' c noenjnsl 2.Q: mdyb- 
denm tukclloy clloy a t  tonperaturea belaw the lower 
oritcal ,  produces unique struotures and mrietions in 
hardnessu Cuopcfiin;; fraa a texqereture of 900°C. (gena 
reZion) t o  BOOOC. M iaorease in hardness is observed 
with jncrease in time at  teqerature. recehhg Rockwell 
"A" 73 after two hours. Other tenperatme levels BX- 
plored (600°, 500'. 30O0 and 2000 C. f o r  E I B X ~ ~  tiam 
of 2 hours) also show an increase in hardness w i t h  tine, 
but tha mximum hardness attained is less than Roebell  
"A" 76. 

. 
Set isfastory p r e p r a t i a  tec!?xiiques 

I t  I s  possibler h t  highly islprobeble. thot the isott.elPla1' 
struatures are comparable .to tempered etruetures. 
is nuiv be- investigatedr as w e l l  8s fr more eccnplete 
survey at loGer an8 shorter times at  the tmpem'ture 
levels indioated. 

This 

. , _ .  -\ - 
. .. . . r  . . .  , . 

. . .  . . .  . .  . .  . . .  . .  
. . .  . . 

L- 
. 10. Beryllium metcillogrl%phy kcrosoopie etching tmd inspeetion continue6 on all  ex- 

truded t.x3ryllhxa rod used for in i t i s tor  studies. 
C h c f e y r  Bnrkin 

. 

. .  

llo Physioal measurements The ezltira m o n t h  was spent In the desQn and eonstruetion 
of ncm apparatus- 

Schnettler. 8~thbft;J 
Fine, Simons, &ob-. 
Spindler 

12, Rkeltingr a1 lay- and 
Cast- O f  & Slekl 

Allays of uranium and plutonim cantain5rrg 93, 99, and 
85 atomic3 percent U were prepared and east- Most of the 
m o n t h  was spent in d i s n a n t l l n g  the equipment in room 

EdetImen, ,Streubing 101 end 102. 
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.GROUP Cm-G E0TJ~I.Y PZPORT -- Jo 1. %ubo Group &&der 0- Deaenber 1, 1945 

18 General .porndm 
ti!otallurgy 

PROGIBSS. 

Xork b;l the pi-eperction.of hGh density IkO, bsulators 
vms flsis!ied. Crucible produatim dropped t o  E minimum 
this wnth. the only requests being f o r  6 sua11 nmbr 
'of y[3 oruciblss for DT; s i t e r  and e. f m  EeO oruccbles 
for nnother seetion of the groupc . 

-- 

. .  . .  
r - .  . .  . . .  . .  ' . . :  

Several oabiun cast%s were v d e  for 
holders 

S a m  prelimincry work hcs been do= on beryllim oasting 
poured in air in an ei'fort t o  cheek oastability, shrink- 
ege faokors end iaold d e s i p .  
qrrlte satisfrrotory and it 5s planzied t o  o a s t  a nine inch 
s o l i d  henisphore in the near futureo 

A total  3007 pout& of con~txunintzte~ tuballoy was 
oxidizedr soreeaed nnd prepared for shipment to the 
point of recoveryo 

source 

The resulta obteined were 

. 

Hot pressixg experbents on the three psrosnt boron- 
aluminum al loy were ocnpleted. 
powder oan be used, but it I s  advisa'olo t o  w e  minm 
200 mesh pmster boause of the ;matar diff'ueion oocuring 
dur5ng subsequent heat treatmanto result- in better 

Vark w a s  cmt5nued an +h development of e method for 
bal l  m i l l i n g  tuballoy ohips to tz fine p d e r  w i ~ o u t  
int;rocluchg appreciable oxidation. The l m e t  oxide 
oontenti obtained t o  date (seven pereent by weight), 
resulted frm bl1 m i l l @  in rn argon atmosphere and 
open- t h o  m i l l  and Eaaking a u  aeasurementa ip a C% 
atmosphere m i t h i n  a d r y  box. 

As received boron 

Bwx8hinnbility- 

Ccmslderable work -8 done on the developmnt of s t r q  
boron coa;~paots. 
boron density of 2, l  gmms/oc and a .porosifq of seven 

%e best method t o  date, yie ld ing  a 



JOB P3Zl pL.;RSOXlZL PROSiR3SS 

180 Cont 'de peroent., consisi;s of cocrtL.t the boron particles with 
silver aEd hot press- the p d e r  in a steel d i e a  The. 
oon;rect c&girred three volune pement of ailver. A Z I O ~ ~ C  
mthod shes.;% praise  conristod of hot pressing silver 
coated boron pmder (10 volume perzent silver) in a spl'it 
d?O lowted within a graFhite die0 & pwder m s  pressc 
~t 1000 p s i  E t  a teqwrotum d 940' C. 
strong althoush the.boron ciensity had dropped t o  1.71 
gra~ t s / cc .  

TI= compaet was 

This method w i l i  be thoroughly investigated,, 

~ i lver-~oran ocmpcots' sintered in a i r  a t  940'~ for pcridf 
of 2,4 and tj day0 shm-ed iaereased stren&ih end herdness 
but E decrease in densityo S i r a i k r  results were  obtsined 
with niokel-boroa oompaot-6 . 

Sone work R-ES begun 03 siliaon cmpaets- 
dff'ficult t o  uold press without the f'onrrnticm of craoksa 
A dezsity 80 perceat of theoretical was gbfajned w i t h  
the Initial  o m p o t s -  Iraouum and inert gas sintering 
w i l l  be i m s t i g c t e d  as I meam of strengthening the 
canpctso 

Initial work has begun on the preparation of strong, 
hi& donsity lithium fluoride wafers. 

New c i re  d r s w i q  d i e s  were reoeimd and W O ~ K  vas resumed 
on +he prepmtion of' one mil w i r e .  

The new welding torch is nearly finished; the shop is 
m i t i %  f cx a speoial insulator ordereel from Chieagoo 

The seem12 eot of hemispheres of 25 m e t a l  wao hut pressed 

The posdor is 

19. General fabrication 

Barnard, ~ndrewrs~  
Butler 

m d  ~ ~ k o h b e d ,  t o  be Used hi O r i t i O a l  -8s ~ 8 8 U ~ ~ ~ 6 0  

I 20. Flastios aervioe Nineteen oanplete boron-plastio a8SemblleS have been 
delivered d a M o  8Ild blaak6 for S h  CbSSem'bli86 

Churahr h y t l ~ l d s  P a  
Zumig, Sargent, Go110 

are prewed! 
'because the facil it ies we= needed for anubher job. 

ThiE work has been temporarily disoontinue 

---- 

L h ' m  qeries of teats wre begun on coatings for aural 
9eveloper tunks- The original developer t e e t e d  is no 
1onger:being used and the new developer y i e l d e d  different 
results on .the coatings tested. 
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GROUP CUR-6 XOPi'HLY PEPOiIT -- 53 KO Taub, Group bader --'Daoember 1. 1945 (oontld) 

PEOGESS 
* .  JOE AND PERSOll!lEL 

20, Cont'd. Another order v a s  received for the preparation of 
mctliyl methacrylate resad. for use in nountins nets1100 
gmphfo spaoinexlsaJ 

A stopcock was f i l l e d  ait3z'w~-10 plastio o m t a h i n g  
graphite for use on ether l i m o  at DP. 
becn obtained on the porfonumce of this  l'iner. 

rJo results hare 

Slatin, Wible. 
Pannell, Freemn 

r 

The order far gold plating funnels m d  tubes has been 
ompleted. Developnent work h a  e lso  been omgleted 
03 the productionJ by p l s t b g ,  of \7eQhhg boats for 
explosives. 
bocts w i l l  5e undertaken dur- Decenbers 

A niokel p lct ing  solution delreloyed here for deposition 
an active Eta16 is be- subjeoted t o  t e a t s  m d  appearc 
prais ing .  
t o  the proper people for work on pltithg of plutonl\mno 
Researoh on the deposition of metal ooating on b o r a  a d  
silicon is still under way and shccvs sone promise. Work 
I s  still under my on the deposition o f  sTeootk uranim 
plates. 

The production of approxhntely 50 of those 

SamGles of the so lu thn  have been turned wer  

\ 

nie bshavior of uranim metal Fr. solutian of u  SO,)^ 
was investQ8ted t o  determine the effeot a tho single 

inert ip &SO, in the abeenoe 06 air0 Procedures hve 
been worked out for the preparation of U (SO,), solution 
without. introducbg Othar raatals. A Jonos Resist~m6e 
Bridge iw6 Men aoquired t o  &stermine the oanduotivity 
of electrolytes. 

elQOtrodc3 FObKitfalo A t  FOOA t 9 m Z ' a t - r  the fS 

22* Misoellaneow hot Four carbide oylindsrs 114 heh diiaraster by 1 l / lS incrh 
. pressing long war0 produced. These ?tern suocessfially grouad In 

Sigma ahopo ' 

We1 lborn. Crumbly, 
sehmitz The gramite die for  repress^ the first la inch 

diaxaeter a l m i n d  proeat boron hemisphere has been 
f b i e h e d  aad the hemisphsre has been loaded into the 
die .  The pvsslm& w i l l  be =de w i t h i n  the mxt meeko 

Research has begun an methods  of producw hollow 
alumha inmiletors baving Q min- amount of porosity. 
Semral mixturea differing ia the nature of the blader 
were plepawd and t e s t e d .  Plea% having a densify 91 
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GR'JLIP CKR-6 !~ON!lllLY REPORT =- Je .E. Taub, Group Isader -- DecenSer 1. 1945 (oontfd) 

22. 

23, 

2'0. 

25. 
1 

Conttd. 

. . . . . . . . . . . . . . . . . . . . .  . .  . . . .  . . . .  . . . . . .  
. .  

- . -  

. . .  . .  
Beryllim procuremnt 
and C o n k s t E  

. .  

Tcub 

percent of' kheory were produced and \=re P distinct 
improvemat over insulators now UpeL 
t lwt  higher dimities oaa'ke attainede 

It is believed 

. . . . .  . . . . . .  . . . . .  . . .  . .  . . . .  . . . . .  . .  . .  
. . .  

. . . . . . .  . .  
. . . . . .  . . .  . .  

Centrif u p 1  and 
inve skent cas t b g  

A des ign  for new oentrifugal oasting accessories was 
dram up and submitted t o  *e shopo 
done OD the determination of s p e o i f i c  heat of hballoy 
cit low temperature (minus Z C O ~ C ) ,  

me lxnrestigatfan t o  dotemine the oause of oast iqg 
differeaaes between extruded rod and bisauit =tal hm 
oontlnwd and there E ? F ~  indioations ohat the higher Mg 
aontezxt of the biseuit metal is a soume af the greater 
porosity observed in oarrthgs =de fram *is Iirotal. 

S u m  work hss been 

 milta an, SeImanafr 
3ernick 

A series of experbents was also w r i e d  o u t  t o  determine 
the effeots of wuoible Paterial on porosity. BeO, ?&O 
end mphite molds were tested and it wag observed that 
a e t a s  prodwed f'ram Be0 oruoibles oantained amsider- 
ably l e s s  pornsilty them amt iage  proluoed h.ola the ather 
oruoibles. G phite and e0 m o i b l e s  appeared to be on 

Two eeto pi' fa i l  fins were ccxpleted far experhental 
buub models orhioh -re t o  be tested in a wind tunnel. 
The fins were me& of a eilmr-clopper a110yJ oentrifugally 
aast in silica iumatmenk molds- 

a par w i t h  ea, F h other. 



I GRCI~P cm-7 X O T X ~ ~ Y  FSPORT 9- Da75d Upkin, Group bader -- Deceidber I,, 1945 

PRGGESS 

8- IW mits ?or plutolnivm The ring coat3ng line h e  been oonplefed. We produotion 
units f o r  niokel OoRtiXg the heslispheres have been essen- 
th l ly  aaapletsd. Calibration kum w i l l  be made shortly. 

C O B t i Z l ~  

Eullurd, Dorowh, 
Perlnamz, Velesoo 

70 80.0 27.0 -- 13.0 10.0 

46-50 40.9 22-1 - 18.1 10-7 8.2 . 

. ,  
59-48 40.5 2109 1.0 17.9 10.5 8.1 

39-41 I S8.9 21.0 5-0 1702 l O i 1 " .  7.8 . 



f 

I 

' .  
JOB h?!:D'PERSUEXEL ' 

', 

1. Rsclucfion of urrsim 

Beer, Onstott 

A p m g m  t o  t e s t  e. shipent of Ca o l e t ~ l  vas started,  
tlie results not be- oomplete a t . t h l s  time. 

17 Reduct ion of 25 

. Wicr, %cliie. 
. .  

Xe iss 

Thirty-four reducOionrs of enriched fluoride w r s  =de 
on the kilo,= soale, giving cn a.Fer&ge yielC, of 
99,87$. The t o t a l  T prooessed W R ~  83.4 kga 
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. ..la Recovery of25 froh Kork on reduction residues is being held up until 
remodelling af LT b u i l d i n g  is  can3lete8. reduotian res idueo 

2 0  Reoovery 'fram fti5ricrtion 2,s kS of 25 ut+as recovered fron fabrication residues, 
res idues and purified. 

5. Conversion &'purif ied 2.3 4s of purified oxide, produced in job 2, we8 

, oxide t o  anhydrous oor);verted t o  anh~rdrous fluoride, 
f Luor ide 

. 

J 

. 

. .  
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GRaP czIp,-11 XONEILY REPOW -L Je E. Burke, Group Leader - Deoember lo 1945 

1, General plant operation DP Site Xest finally started operation and dUrin;s the 
m a t h  h&s produced enough xiaterial t o  fabricate .om 

. e a o o w b r ~ d ,  most of these bava been ironed out. The 
.indications are that the  physical 'equipment in the 
plmb xiil. operate very satisfactozfly 3ut that loss of' 
personnel w i l l  lead t o  operating diff ioult ies  Is Ebout 
bso or t h e e  mnths. 

, 

Burke hisphero. d number of operatiorre1 cliff iculties we- 

. 

2, DP Kest build- nab- Considerable overtins work has been authorized for the 
Teo!i ixea plmbers. This time PAS been u e d  in repiping 
nitrio acid lines from the solution roan t o  Operation 4* 
It is hoped that eventuclly all solution lines will be 
mworbd. In geneml, only urgerst nsintenmce m d  ia- 

due t o  the q u a l i t y  of workinamhip an3 no% the qaantity 
of v~orlnnen. 
riciarp mnd plumbers. Job orders processed dur- the 
lust cmth are  as follam: 

tenanoe 

Beyerr Fayes. Bosers 

stallation has been mk Up f 0  da*; hOK0VeI.s this i 8  
r 

There is n definite shortage of both eleot- 

n 
3. 

DP eleotriciane 80 
DP plunfbers not tsbulatsd 
RP ronchine shop ' 60 
Post Shops ' not tabulated 
C shop 50 
T 4 a  ~1-6. V shops 30 
!I% cabinet shop 15 

Lfahtezianos Fcspectors are 'born% nqre thoroxhly 
acquabted 'with their jobs J end are p8llMzlentl.y taging 
a l l  service plunbing installatiom. 

' 7.. . .  . .  
. .  

. . .  .::est chemistry ape- 
at ions 

. . .  

. .  . .  . . . .  . . . . .  . .  . . .  
. .  

. . .  
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JOB AXD FkRSOM!EL PROGRESS 

Reduotion operst ions 

6. 

Openition 6. 
the mrth. ' The werape per cent conversicm *om. the 

b e t o e a ' l a t s  were hydrofluorinated &mw 

Operation 6. 
saale 63%ve M averapyield of 9ge4 per cent. 
duotion on tho 160 g soale us ing  775 o m r t e d  f luor ide  
gave a yield of 86.7 per wnt. 

E i g h t  reductions uode on the 480 pm 
One re- 

r 

nRo reductions usb& 2 lots of fluoride and 
m e t z l  turnlnge each gave an &vera@ yield of 09,3$. 
These reduction8 ahm that the recovery of t u n i n g 6  in 
the banb is feasible. Redustions us- =re turniws 
Fer ~ T J O  l o t s  of fluoride will be h~i36tigated at a l a t o r  

7 date. 

40 p u n s  of 

- 

Genela1 services 

I 

. .  . . .  . .  . . .  . . .  . .  
. .  . .  

. .  . .  

, .  . .  
. .  

( 
I c . .A 

. .  

. . .  . .  
. . .  
. . .  . . .  . . .  

. .  

Personnel. Strength of' the group. 136. Civilians. 13, 

. group in Novmber. Simon on requisition. 16. 
-taw8 1238 30-d the @'Ow kr BbvembeXb 11, l e f t  fhe 

kals -  
XKiZ"th OS AToverPber. 

Cafeterie. e e m d  approqlnafely 2400 meals during 

Transportation. We olipper ha'bbeen added t o  the trana- 
PO*t i  al assigned to C'&-110 
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GROEP CUR-12 !.b9N%DAY EZPOiJ,T -- !Y. H. Flinch, Group Lender -0 &member 1. 1945 

Wibby 

PROCRESS 

%tensire studies have been comFleted by Jmes  
Tiilson ccmcern5.q methods of clean- ant5 deccmtem- 
imtiq: rub5er ,;Loves. 
of o i t r i c  acid. the most effeotXm.d' u l l  cleanin; so= 
lukiocs tried. gave only a 2 w  yield of gluves successfull 
decontmbafed. Furthemore, it atis shown that it is 
cheGpor t o  replace the 012 oontaminnted z l m s  with n m  
ones rether then t o  atteqrt t o  clean them. 

It nag found tlmt a 6s oolution 

The conversion of E building has been caqleted and is 
noF; occupied by Friedlander's groupo 
aticm on t5e walls and c e i l w  has been covered with 
four ooatE of paint, end these positions sill be noni- 
tored daily t o  deternine if the oontmimtion rill work . 

its way thrmgki the paint. Filter Queen t e s t s  hcvs s h o q  
very s l ight  air cmtmirzatian. 

Some Po contamin- 

hergenoy protective equipentr includini; aoveralls. 
booties. respirators, smoke masks. rubber gloms, mil 
ceps are  now stored in the red emergenoy. silaok 02posi te  
t o  D bu%ldin;. snd w i l l  be availeble at a l l  times for . 

f$renaen. eto.. b . o a s o  of a serious fire in the Teoh 
f..ea 

During the month monitorin& of  rooms vas oarried on 
in IiuIlein~ D. De, Da. S i g n .  Us and H, u s e  the 
"pee \?ee"# "~oppy". en4 "Zueto". 
with e daily average of 1600 
wcs fpmd. with a daily average of 41. 
D323 still remined fclrly hi@ 5n degree of contamination 
but the rest of the laboratories in D build- shared a 
decwgse dur3nG ~uvwbsr, probably due to  sorubbiq w i t h  
the n& scmbbiry ntaohiDes. Certain loboratorbs shcm 
very lnessy housekeephg. If such roans were kept oleaner 
ax@ more orderly, it nxuld aid greatly in keeping dawn 
parrtamirration m r  the entire bullding- 

4ir cmtcminathn tes ts  were oontinwd in D end H build= 
ings and the aurrounciing areas. 
aounta n)n in D build- in Ootober and in November of' 
the 6- locatian is l isted belaw. 
Lmatim No- of 'Rssts Oct.-Av.o/tph Nov.Av.o/iL 

3200 roams su~lreyed 
A total of 827 high oounts 

Aooms D320. D322# 

P cmparison of the 

D 103 3.0 0.013 0.010 
Doormstairs . 

Outside 

Roof wer 

This shm8 that the oount8 remained aFproximately fhe 

R B l l  0 00030 0.068 

K e i n  Entrance 11 0.014 0.013 

Annex 11 0.017 0.054 



QRWP a - 1 2  ?.:ONl!€lLY REPORT -- ir. E. ELnch, Group Leader -- December 1, 1945 ' (oontld) 

.. 
JOB Ah9 PEESONNXL . ' !'i?offmss 

1h. Cont'd- i.verege air aomts in'and around D building for h'ovember 
are: 

0001s ' 

0.010 
00012 
0.007 

0.024 
0,023 
00 OS5 
0.010 

Roaa 1 2 
D 106 E? 
D 116 11 
D 119 12 
conf6rQnce 
ROaRl 8 
Airlock 0 
Een'e Locker 
Roan 7 
0 301 2 
D 305 6 
D 309 9 
D 31s ' 6  
D 315 10 
D 316 6 
Outside 
?kin l!htrance 18 
13 Bldgt ' 

Roof 20 

r 

0. 005 
0- 058 

0. 008 
0.135 

00026 
0.024 
OOOll 
0.018 
00029 
00019 
00021 

0.055 
OoOOl 

00030 
0.063 
0.047 
00 030 

0.039 

t 0.013 

0. os? 00258 . 
Thls  indicates that D building roof is probably the 
hot-st place in the Tech Area,  as regard t o  a i r  am- 
tadn&.tionJ et the present time. 
all counts in ktober was 0-018 c/b/~. 
~f ~ 1 1  counts in 10cme~iber was 00020 C / ~ L  8 

The average of a l l  nose oounts 
The highest average nose omant was 161 and the highest 

The t o t a l  average of 
me total  average 

the Teoh Area w&8 12020 

S - h  qQI& m8 761- 

A t&&l of 1795 hand oount8 ocere taken of whi& 46 were 
over tolelance (SO0 e l m )  after washing t h r e e  tinea. The 
avercrge of' a l l  oounts wt~6 183. the higheat average count 

highest &vera.@ and highest single h d  oauzlt we= from 
the 8888 person. naaely, Set. Cerl Brawn of Ihls eeatlon. 

840 eepar~te items or groups of %teare uere dea&ted.n- 
ated during the month, mosf of whioh were laboratory 
squipimnt from olean up in roaas 101, 102, 103. 119, 
a d  152r 600 seprato pieces of glas-re were wdshed 
of which 400 were returned to E stool<. AppraximatSl$7 
300 plebe8 of glassware a m  in the oontamiacted gk38- 
ware roaa emit- moonversion of the atash- equipento 

-6 4.190 Etnd the hWe8t 8-18 Count OIQB 30,001)0 The 
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PRWrnS':. 
w 

Tnere wera 3 contamimted ecsidezits d u r h z  November 
One was due e o  k f i r o  brenkiq out in a s tee l  tray 
cofitaining tuballoy in rom D 323, one w t q  dile to  
spi i lcze of 49 solution In Sigma 11, and one v.ies due 
t o  E laboratorj teohnioien cuttiry; his. knee with a 
piece of brolrsn ;;lass tubing., . 

A i l  opwotfons in DP 'Zest have s t a d d  or will hrve 
started by the end of Nwember. 

Proteotive gcments for DP &rea firomn have been 
pleoed In the h r g e n c y  sisok at the m e t  end of t h e  areer. 

Arreqem?nts were mcde s i t h  Cept. G a 4  t o  cover Dtmp Noo 2 
once 6. week on Kednesdey at  2:OO Po% instead Or Wioe a 
week as before. ' 

Tbo positive pressure blower for s u p ~ l y b g  air t o  diver 
suits v m s  put in running order and is rea* 'for use in 
either oreas,' ' 

Daring the month, monitoring mas done in buildinl1;s. .2, 3, 
4, and 5. us- the "Pee Eee". !donitorin& dons only 
in the room vrhere operations were being carried out and 
only the units being used were monitored. due t o  the 
shortage of aonitors. 
daily everaze of 6.  
s i t h  a daily average of 68839 o/ne 
w i t h i n  the range of the survey meter was 25,300 c/m. 
counts v.wm above the r a g e  of  the =two 

78 room 8urveys Q ~ W  ore& w i t h  a 
h total of 179 high counts mi6 found - 

The hishest count 
15 

Air contamination t e s t 6  wsre taken on all build- ex- 
hcusts frm buildings 2, 3. 4, and 5, e h u a t  staoks .+I 
and $3 of the f i l ter  hauae, rocme 213, 313, 408, W6, 
513, and the laundry wash- room- 
for November area 

' 

The average air  oourzt: 

Loeation NO- of Amraze 
Tests o / d L  - 

&h. Bldg 2. 

E&.' B l d g  4 . 

kho.Bldg 6 

&€I. Bldg s 

St%&,# 1 . 
Staok * 3 
Roan 213 
Roan 313. 
Roan 403 
Roarn 506 
Ro& 513 
Lcruardry 

35 
35 
32 . 

34 
21 
2 1  
26 
28 . 

27 
27 
26 
10 

00 000380 
0- 0116 
0.181 ' 

0.0109 
0.000799 
0 . ~ ~ 6 4  ' 

OoooO750 . 
0.00198 
0~00610 
0000187 
0.00134 
000698 
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. 1B- 

, 

D 

1c. 

r 

Xonitorjng ,and 
decontminefion in . 
ilP East Are& 

b?mcin, 

Coler R. Dunrose, 
Foley. Iapez8 . ' 

. &scarenas . Eupert. 
Thayer, Wagner 

E'ROGRESS 

The m8e count ~ v e w s  f o r  DP 3ect  V.RS 3.5 o/ni the 
hizhest stngle average wns 28 O/I;  the hQhest single 
comt !ms 28 c/n- The laundry average v,=S 3.G c/n. 

. The hkhest average m s  9,3 c/m; the highest s%-le 

Hand c&t  records are not given this..nonth QS t o o  few 
marc taken to'be of any useo 

count Y a i S  22 c/n. 

89 items were deoontaminated d w l q  the months these 
werer 3G dryg~uve riLLi;8+ 36 boron cans8 end 18 ')r'in 
cerrisrs. 

"so c o n t a a t e d  R C d d e d X  occurred durisg the month. 
Cne was due: to  E. technician cutting hhsslf  on a boron 
can; one was due t o  the accidental opening of a dump valveI 

!The l ead  sink in the contamhxiteb glassrssre vashhg roan 
w i l l  soon be ready for use.. A arein p i t  wa6 dug in.the 
yard north of the room and the sink conneoted t o  it . 

special acid resisting p i p .  

TRree additiorzal hand counters wm?! installed h the 
urea., one in eaoh of .the follaning roamsi pPamensl roau 
in 52 B1dgia wcm~ns1 foam in fil B l d g - ,  nnd menst room 

Jewelry of persons working in DP Bast &eo. was checked 
once with the follaurhg results : 

in 51 Bldgm 

ii;ens hnitorea % ' lo. Under No. 5000 to 
5000 c/n 15.000 a/m 

Watohes -12 . 9  3 .. 
R i n g s  10 10 0 
Bmsle t s  ' . 1  1 0 

% same prmedure for bmdlm reports on oontambatesl 
operations as'used in thQ !l!ech Area has be- adopted at  
DP k S t *  

Boopns and Items in Bldgo 61 were monitored twios during 
the month and were found t o  be negatim. 

A total o f  1677 spots were oheoked in Sldg. 52# with 714 
of these 'be- above folerBnOeo 
spots were decontaminated by laboratory members,, 

Only 4d5% of the 



. .  
_ .  

IC. Cant'd. 

r 

c .  
* 

TWQ new soruk5W mohines kave been asciamod to I)? 
h s t  'lmm mci -.-;ill lx put in to  operetian \Tithin the  
very zeer futurec 
the mnth z.nd shaved spotty high c o t i t m h t i o n ' i n  10 
room. 

Floors vere monitored fxiae d u r k  

A i r  contminatiok data gathesed dur- the month frm 
Bldks. G2 m d  53 are as follms: 

' Location Poo of 
Te6 ts - 

, 5203 
. 6204 

.. a 0 7  
. 5209 

5226 
5227 . 

6220 
5230 ' 

Stack-1 
Stack-2 
&ir duct 
Filter house 

5205 , 

52.1 0. 

20 
20. 
20 
20 

0 
20 
11 
9 

20 
20 
16 
20 
19 
4 

N O V O  iava 

O / d L  

0.0231 
0,0676 
000236 
0.175 . 

0- 06% ' 

0~00191 
00129 
0-00432 
0.03421 
00 (n87 
0.152 

000912 
006% 

G c t Q  Awl. 

C/ii'L 

0.0265 
0.3 a 9 1  
000270 
0. 0090 
0.00599 
0, 0154 
0.00261 
coo239 
G o  0116 
O e  0156 
00 0163 
Go0111 
Oe347 
0. ow9 

M O V ~  Highest 
single e:/m/~ , 

0.110 
00307 
0.116 
1,229 

Om358 
0.00480 
00328 
Oa&66 
0.0262 
00442.. 
1,094 ' 

1,723 
00281 

Khile the a ir  duct and filter house couuts have only 
doubled over the oounts o f  the previous month. the 
stacks L~ve inareasod mny timas avero 
to the fa& tbt one of thi preoipit8tioIls iops inoperative 
for several bays, 

' 

This  my be due 

me awerage af ull ao8e oounts in DP h o t  was 32.4. an 
h r e s s e  o f  8.9 over the preoedbg -the 
oounts were  reoorded. 

No hi& nose 

During tihe numtb 845 pieoes of cOIttanQl\ated glassware 
were prooeseed, w i t h  34$ mo_uirhg further m8hfneo 
Conslderins 9 fact tht it -8 impractical t o  change 
t b  bath while r e p a i r s  -re be* =de, this fL&ure 
IS not too hi&* 
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' 3.. Instment ssotion 

' bllay 

' '4. 'Contmhated luundry 
4 

??e l l e  

I 

.PROWLESS ' 

There w i s  '&e &nor cootanbated auoident durjng the 
' nanth. it was due to t technician cuttipG his hand on 

R piece af,GlaSG tub-. 

TECI! !.I?&,% - Thr k n d  corolter in the vranen'6 wash r3m 
h D buildin;; T.=S remved.  
use of 'this zlechine recently+ also  there is a hand 
oounting . michine in the e n t m e  hzll which can be used 
by the few wofmn who do need Inonitor- s m y s  Isaause' 
of' their work., 

There hcs been very l i t t l e  

DP :.\'EST - A regular sys- of weskly checks on .hand 
canter  calibrations ha8 been instituted both die 
East a d  ?::est tireas. 
on the  existing installdtians and two addit ional  hand 

, uounters have bsen added t o  th i s  arear uakini; a t o t a l  of 
13 of these instruments in the aest Area. (he of our 
portable instruments was broken when one of t he  monitor- 
5 . q ~  personnel f e l l  into an open manhole while carrying it 

!lRere h v e  been same repaira =de 

D? ZAST - The LOG Ton instrunents have required several 
servico callsn h more Hand Counter hss been added t o  
this area. 

WJNDHY - L i t t l e  iristrunent trouble la6 been encohfored 
in this  area vrith the exaeptloa of' contsminated soreellLi. 

GLHLRAL - The new irrstrwnents received this month are 
4 Chicago type hmd counter, 6 Vietoreen G3 survey 
moters. end 2 L cad 17 ohargers for Focrkst Chambers. 

The tota l  nmber of items ptwressed by the laundry for 
the current month is as fo l lma:  

Bmrlannan 36 

BE66 lerse 2 18 
Caps. Surgeon 9,501 . 
Coveralls 4,456 

Boot6 27,394 

Glme6 J mill  4,242 
G l o v e s ,  undertdtera 596 
Panties #8 
Shar ts 1.632 
Snooks 6 55 
socks 4.656 
Tmels. bath 2 a 0 5 9  

Undershirts 1.573 
T a \ e l ~ I  hsnd 2,802 

Total (Proteotiue Clothing) 5;4;278 
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Tg 
JOB A2JD PERSON?4EL . PROGRESS 

64,278 
Gloves, Surgeon 
under toloranoe . 1566 
Over tolerance 6089 
Tom and disorrded. 

P!sp iret ors 1341 . 

Total items processed 64,416 

B e  t o t a l  amoynt of proteotive oloth3ng h m  decreased 
this nonth due t o  the Installation of 'a 5 day vreek. . 

5. Rocmrd seotion . Tfiih the occupmoy of DP West, reoords similar t o  those 

' include aose counts, hand counts, air oounta, and daily 

. 

r- kept for the Technical Area have been instituted. These 

Ot;hezwise, the work of the seotion has 
Co~linC;, Idenden 

. raCm monitor-. 
remained the same- 

6. K i s o e l h e o u s  ' The manpu:Jer short;age is beoomaz very acute. The group. 
is nav seven =en short and w i t h i n  two weeks d l 1  be eiewen 
men short of .the number required t o  aeleque-ly take oare 
of the  present health problems. In all probablity, more 
personnel w 5 l l  be leatr- shortly after the first of' the 
year. 

.. 
I . 

J .  
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AIR BORNE CONTAMINATION TEST 
AREA -(n "rf 



AIR BORNE CONTAMINATION TEST 
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n n  
AREA 7fl-s;J 
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AIR BORNE CONTAMIJATION TEST 
AREA 7.4- -y.!, 
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LOS ALAMOS SCIENTIFIC UBORATORY 
UNlVLRSlTY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
' TLLEPHONh: 

OFFICE MEMORANDUM 
W i l l i a m  F. Romero, Specialist,  H-1 DATE: JanUar)' 4, 1978 

@U& 
Robert W. Martin, H-1  Health Physics Analysis Laboratory :@m 
PULSE HEIW ANALYSES OF LAMPF STACKS 

H-1-WAL-1-79 

LAWF stack a i r  samples have been gama analyzed using the Ge(LI) 
detector and 4,096 channel pulse height analyzer on 12/27/78. 

the to t a l  activities on the filters and have been corrected t o  the 
sample removal times. 

Table I 

' h e  sample results are shown i n  Table I. The activities l i s t e d  a r e  . .  

- Stack Date On Time On Date O f f  Time O f f  Isotope(s) Activity [pCi) 

FE-3 12/18/78 0800 12/26/78 0700 'Be 9.8 x io - '  
E - 3  12/18/78 0800 12/26/78 0700 25Na 2.3 x 10-3 

FE-16 12/18/78 0700 12/26/78 0700 _-_ w 
IWR 12/18/78 0700 12/26/78 0700 --- NDA 

*No detectable act ivi ty  

mwm 
cy: J. Miller. H-1. K-810 

J. Larkin; H-1; E-810 
File 



LOS AIAMOS scimnmc LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS AUMOS.  NEW MEXICO 07S44 
TELEMONL: 

OFFICE MEMORANDUM 
To : W i l l i a m  F. RDmem, Specialist,  H-1  DATE January 9, 1979 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

LAMPF stacks have been gama analyzed using the Ge(Li) detector and 
4,096 channel pulse height analyzer. 

The results are shown i n  Table I. 
ac t iv i t ies  on the samples and have been corrected t o  the sample removal 
times. 

The activities l i s ted  are the to t a l  

Table I 

- Stack Date On Time On Date O f f  Time O f f  . Isotope(s) Activity (pCi) 

FE-3 12/26/78 0700 1/1/79 1200 ’Be 7.1 x io-’ 
‘Na 2.1 x io-)  

02Br 5.6 x io-’ 
Fe-16 12/26/78 0700 1/1/79 1200 --_ *m ’ 
WNR 12/26/78 0700 1/1/79 1200 NR4 . --- 

Qo detectable act ivi ty  

mvan 
cy: J. Miller, H-1, ‘M-810 

J. Larkin, H-1, MS-810 
F i l e  

! 

. .  



.. . 

LOS ALAMOS SCIENTIFIC LABORATORY 

COS ALAMOS.NEW MEXICO 87545 
. .  UNIVERSITY OF CALIFORNIA 

Telephone EXI: OFFICE M E M O R A N D U M  
TO : Wi l l iam F. Romero, Spec ia l i s t ,  H-1 DATE: January 30. 1978 

FROM : Robert W: Martin, H-1 Health Physics Analysis Laboratory,&'172. 

SUBJECT : PULSE HEIGHT ANALYSES OF LAHPF STACK A I R  SAMPLES 

SYMBOL : H-1-HPAL-10-78 

MAIL STOP 749 

LAMPF stack a i r  samples have been analyzed using the Ge(Li) detector 
and 4,096 channel pulse height  analyzer. 

The sample resu l t s  are shown i n  Table I .  The sample i den t i f i ca t i ons ,  
dates, and times are as shown on the samples. 

RWM/skr 

xc: J .  M i l l e r ,  H-1, MS-810 
F i l e  

I 

I 



TAELE I 

tack Date On Time On Date O f f  Time Off Isotope (5 )  Act iv i ty  (di) 
i-3 1 /1 6/70 0800 1/23/7a 0800 --- *MIA 

:-16 1/16/78 0800 1/23/7a 0800 --- *NOA 

*No detectable a c t i v i t y  



TO 

FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP 

. .  . .  . . _  . .  

LOS ALAMOS SCIENTIFIC LABORATORY 
LlNlVERSlTY OF CALIFORNIA 

LOSAIAMOS. NEW MEXICO 87545 

.. 

Telephone Exc 
OFFICE MEMORANDUM 

Wil l iam F. Romero, Spec ia l i s t ,  H-1 

Robert W. Mart in, H-1 Health Physics 

PULSE HEIGHT ANALYSES OF LAHPF STACK 

H-1-HPAL-17-78 

749 

February 21, 1978 
h 

Anal ys i s La bora tory#o* 

LAMPF stack a i r  samples have been gamma analyzedxs ing the Ge(Li) 
detector and 4,096 channel pulse height analyzer. 

The sample r e s u l t s  are shown i n  Table I .  

RI.IEI/ s k r  

xc: J. M i l l e r .  H-1, MS-810 
J. Larkin, H-1, MS-810 
F i l e  



TABLE I 

Time O f f  Isotope(s 1 A c t i v i t y  ( P C i I  
1/30/7(3 0700 --- *NOA 
Date O f f  ;tack Date On Time On 

'E-3 1/23/78 0800 
1130178 . 0700 _-- NOA 'E-16 1/23/78 0800 

*No detectable a c t i v i t y  

i 



LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSIlY OF CALIFORNIA 

.. LOSALAD(0S. NEW MEXICO87515 
TeleNne Ext: OFFICE MEMORANDUM 

To : William F. Romero, Specialist, H- I  f~m: February 21, 1978 

O%W 
FROM : Robert U. Martin, H-1 Health Physics Analysis ‘W.? 

W i a b  C w n d  
SUBJECT : 

SYMBOL : H-1-HPAL-19-78 

MAIL STOP: 749 

PULSE HEIGHT ANALYSES OF LAMPF STACK AIR SAMPLES 

LAMPF stack air samples have been gamma analyzed usfng the Ge(L1) 
detector and 4,096 channel pulse height analyzer. 

The sample results are shown i n  Table I .  

I 
! 

RWWskr 

xc: File 



TABLE I 

itack - Date On Time On Date Off Time Off Isotope( s) Act iv i ty  ( U C i )  . 

'E- 3 1/30/78 0600 2/6/78 0600 7Be . 2.2 

'E-16 1/30/7a 0600 2/6/78 0600 --- *NDA 

*No detectable a c t i v i t y  

. ... 



_ .  .. 
. .. . .  

LOSALAMOS SCIENTIFIC LABORATORY 
. UNIVERSITY OF CALIFORNIA 

COS ALAMOS. NEW MEXICO 87545 
Telephone EXC OFFICE MEMORANDUM 

TO : Wi l l iam F. Romero,Specialist, H-1 February 21, 1978 

FROM , : Robert W. Martin, H-1 Health Physics Analysis Laboratory&* 

SU*JECT : PULSE HEIGHT ANALYSES OF LAMPF STACK A I R  SAMPLES 
R m L a b  counsel 

SYMBOL : H-1-HPAL-20-78 

MAIL STOP 749 

LAMPF stack a i r  samples have been g a m  analyzed using the Ge(Li) 
detector and 4,096 channel pulse height  analyzer. 

The sample resu l t s  are shown i n  Table I .  

RWM/s k r  

xc: J. M i l l e r ,  H-1, MS-810 
J. Larkin, H-1, MS-810 
F i l e  



TABLE I 

tack Date On Time On Date O f f  Time O f f  Isotope(s) ' A c t i v i t y  G C i )  . -- 
E-3 2/6/7a 0600 2/13/7a 0730 7Be 7.3 I O - ~  

f-16 2/6/7a 0600 2/13/7a 0730 . --- *NOA 

*No detectable a c t i v i t y  

. . .  



LOS A M O S  SCIENTIFIC LABORATORY 
I UNIVERSITY OF CALIFOflNIA 

_. LOSAIAMOS.NEWMEXlCO87545 
Telephone Exc 

0 FFI C E M E M  0 RAN D U PA 
To : Wil l iam F. Romero, Special ist .  H-1 March 2, 1978 

: PULSE HEIGHT ANALYSES OF LAMPF STACK A I R  SAMPLES R&iwNeci/Lab Counsel 
SYMBOL : H-I-HPAL-23-78 

MAIL STOP: 749 

LAMPF stack a i r  samples have been gama analyzed using the 

The sample results a re  shown i n  Table I .  

Ge(Li) detector and 4,096 channel pulse height analyzer. 

RWWskr 

xc: . J .  M i l l e r ,  H-1, MS-810 
J .  Larkin, H-1, MS-810 
F i l e  



. . .. 

TABLE I 

tack Date On Time On Da-2 O f f  T .  le O f f  tsotope(s) Act iv i  r ($3) - 
I-3 2/13/78 0730 2/21/78 . 0730 7Be 8.0 

I-16 2/13/78 0730 2/21/78 0730 --- *NDA 

*No detectable a c t i v i t y  



LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERCITI OF CALIFORNIA 

Lo. ALAYO.. N W  MEXICO 07344 

OFFICE MEMORANDUM 
To : Wi l l iam F. Romero, Spec ia l i s t ,  H-1 DATE: March 10, 1978 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT: PULSE HEIGHT ANALYSIS OF LAMPF STACK A I R  SAMPLES ReviewedlLab Counsel 
Publicly 

SYMBOL : H-l-HPAL-25-78 

LAMPF stack a i r  samples have been gamma analyzed us ing the Ge(Li) 
detector  and 4,096 channel pulse height  analyzer. 

The sample resu l t s  a re  shown i n  Table I .  

RWM/skr 

xc: J. M i l l e r .  H-1. MS-810 
J.  Larkin; H-1; 16-810 
F i l e  

i 



TABLE I 

- Act iv i ty  (UCi) Stack Date On Time On Date O f f  Time O f f  
FE-3 2/21/78 0730 2/27/78 0730 Be 

FE-16 2/21/78 0730 2/27/78 0730 --- *NDA 

4.6 . 



-LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 117S44 
TELEPHONC:. ' ' 

. .  . 
. OFFICE MEMORANDUM 

To : Wi l l iam F. Romero. Spec ia l i s t .  H-1 DATE: March 17, 1978 

FROM : Dru Ful ler ,  H-1 Health Physics Analysis Laboratory aG 
SUBJECT: PULSE HEIGHT ANALYSES OF LAMPF STACK A I R  SAMPLES W l a b W d  
SYMBOL : H-1-HPAL-28-78 

LAMPF stack a i r  samples have been analyzed us ing the Ge(Li) detector 

and 4,096 channel pulse height  analyzer. 

The sample r e s u l t s  are shown i n  Table I. 

DF/skr 

xc: J .  M i l l e r ,  H-1, MS-810 
J .  Larkin, H-1, MS-810 
F i l e  . - 



TABLE I 

. .  

Act iv i ty  ( V C i )  . - v Be 3.9 

FE-16 2/27 / 78 ' OGOO 3/61 78 0600 ---- *NDA 

Stack Date On Tine On Date O f f  Time O f f  

FE-3 2/ 271 78 0600 3/6/78 0600 

*No detectable a c t i v i t y  

., .. 
. .  



.. . U S  ALAMOS SCIENTIFIC UBORATORY 
UNIVERSITY or CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 875dd 

OFFICE MEMORANDUM 

ro  I Wil l iam F. Romero, Specia l is t ,  H-1 DATE1 March 27, 1978 

FROM I Robert W. Martin, H-1 Health Physics Analysis Laboratory @E, 
6UBJECT: PULSE HEIGHT ANALYSES OF LAMPF STACK A I R  SAMPLES 

H-1-HPAL-33-78 
R e v i i l a b  Counsel 

LAMPF stack a i r  samples have been gamma analyzed using the Ge(Li) 
detector and 4,096 channel pulse height  analyzer. 

The sample r e s u l t s  are shown i n  Table I .  
the t o t a l  a c t i v i t y  on the  sample. 

The a c t i v i t y  l i s t e d  i s  

RWM/skr 

xc: J. M i l l e r ,  H-1, MS-810 
J. Larkin, H-1, MS-810 
F i l e  

. .  

. .  .. 



TABLE I 

tack - Date On Time On Date Off Time Off Isotope(s)  Act iv i ty  (:ci) 

:-3 3/6/78 0600 3/13/78 0800 7Be 9.0 x 

2-16 3/6/78 0600 3/13/78 0800 --- *NDA 

._ . 



.. . .. 
OFFICE MEMORANDUM 

LO5 AIAMOS SCIENTIFIC LABORATORY 
UNIYER51TY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 0 7 S 4 4  
TELEPHONE: 

PULSE HEIGHT ANALYSES OF LAMPF STACK AIR SAMPLES 

H-1 -HPAL-32-78 

LAblPF stack a i r  samples have been gamma analyzed us ing the 

The sample r e s u l t s  are shown i n  Table I .  

Ge(Li) detector and 4,096 channel pulse height  analyzer. 

RWM/s k r  

XC: J. M i l l e r ,  H-1, MS-810 
J. Larkin, H-1. MS-810 
F i l e  



TABLE I 

3Ck Date  On Time On Date  Off Time O f f  Isotope ( S T  A c t i v i t y  ( U C i L  

-3  311317a 0800 3 j z o j i a  oaoo ?Be 7.1 . -  

-1 6 311 3/13 oaoo 31zojia oaoo _-__ *NDA 

. .  



LOSALAMOS SCIENTIFIC LABORATORY 
UNlVEASllY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO a7545 
Telephone Exc 

OFFICE M EM ORAN DU M 
TO : Wi l l iam F. Romero, Spec ia l i s t ,  H-1. MS-749 DATE: A p r i l  12, 1978 

&& 
FROM 

SUBJECT : GAMMA PULSE HEIGHT ANALYSES OF LAMPF STACK SAMPLES 

: Robert W. Martin, H-1 Health Physics Analysis Laboratory bw 
.?e~&w&llab Counsel 
Publicly Reieasaw 

SYMBOL . H-1 -HPAL-35-78 $# 4 2 -  
MAIL STOP: 749 

LAMPF stack a i r  samples have been gama-analyzed using the Ge(Li) 
detector  and 4,096 channel pulse height  analyzer. 

The sample resu l t s  a re  shown i n  Table I .  
t o t a l  a c t i v i t y  on the f i l t e r .  

The a c t i v i t y  l i s t e d  i s  t he  

Table I 
A c t i v i t y  

Stack Date On Time On Date O f f  Time O f f  Isotope(s) (!Xi) 

FE-3 3120178 0800 3/27/78 0500 'Be 6 .ax1 0- 3 

FE-3 3120178 0800 3/27/78 0500 i4Na 1.1~10-3 

~ ~ - 1 6  3120178 oaoo 3/27/78 0500 -- *NDA 

*No detectable a c t i v i t y  

RWM:ed 

Cy: J .  M i l l e r ,  H-1, MS-810 
J .  Larkin, H-1, MS-810 
F i l e  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS A W O S .  NEW MEXICO 87545 i Telephone Ext: 

I OFFICE MEMORANDUM 
DATE: A p r i l  12, 1978 I 

To : Wi l l iam F. Romer, Spec ia l i s t ,  H-1 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory .5M 
SUBJECT . PULSE HEIGHT ANALYSES OF LAMPF STACK A I R  SAMPLES 

SYMBOL : H-1 -HPAL-37-78 

MAIL STOP 749 

LAMPF stack a i r  samples have been gama analyzed us ing the Ge(Li) 
detector  and 4,096 channel pulse height  analyzer. 

The sample resu l t s  are shown i n  Table I. The a c t i v i t y  l f s t e d  i s  t he  
t o t a l  a c t i v i t y  on the sample. 

. Table I 

A c t i v i t y  
Stack Date On Time On Date O f f  Time O f f  Isotope(s) (pCi)  

FE-3 3/27/78 0500 4f 3f 78 0800 'Be 3 . 8 ~ 1  0-3 

*NDA FE-16 3/27/78 0500 413178 om0 -- 

*No detectable a c t i v i t y  

RWM:ed ' 

Cy: J. M i l l e r ,  H-1, MS-810 
3. Larkin, H-1, MS-810 
F i l e  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 875445 
Teleptmn, EXC 

DATE: A p r i l  27, 1978 
OFFICE MEMORANDUM 

: W i l l i a m  F. Romero. Spec ia l i s t ,  H-1, MS-749 TO 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory F.LIw\ 
SUBJECT : PULSE HEIGHT ANALYSES OF LAMPF STACKS 

SYMBOL : H-1 -HPAL-41-78 

MAIL  STOP 749 

LAMPF stack a i r  samples have been gama-analyzed, us ing t h e  Ge(Li) 
detector and 4,096 channel pulse he igh t  analyzer. . .  

.;.. 
The sample resu l t s  a re  shown below i n  Table I. 

TABLE I 

- Stack Date on Time On Date O f f  Time O f f  Isotope(s)  A c t i v i t y  ( V C i )  

FE-3 4/3/78 0800 4110178 0816 _ _  *N DA 

FE-16. 4/3/78 0800 4/10/78 . 0800 -- NDA 

*No detectable a c t i v i t y  

Cy: J .  M i l l e r ,  H-1, MS-810 
J .  Larkin, H-1. E - 8 1 0  
F i l e  



LOSALAMOS SCIENTIFIC LABORATORY 
UNIVEASITV OF CALIFORNIA 

LOSALAMOS.NEWMEXlC0 87545 
Telephone Ext: 

OFFICE M E M O R A N D U M  . 

TO : Wi l l iam F. Romero, Spec ia l i s t .  H-1, MS-749 DATE A p r i l  27, 1 9 7 L  

FROM 

SUBJECT : 'PULSE HEIGHT ANALYSES OF LAMPF STACKS 

: Robert W. Martin, H-1 Health Physics Analysis Laboratory &V'/ 

Reviewedllab C d  

SYMBOL : H-1-HPAL-43-78 
' 

. MAIL STOP 749 

LAMPF stack a i r  samples have been gama-analyzed, using the  Ge(Li) 
detector and 4,096 channel pulse height  analyzer. 

The sample r e s u l t s  a re  shown below i n  Table I. 

TABLE I 

- Stack Date On Time On Oate O f f  Time O f f  Isotope(s)  A c t i v i t y  (pCi) 

FE-3 4/10/78 OB00 4/17/78 0830 -- *NDA 

FE-16 4/10/78 0800 4/17/78 0830 -- NDA 

*No detectable a c t i v i t y  

RWM:ed 

Cy: J .  M i l l e r ,  H-1, MS-810 
J .  Larkin, H-1, MS-810 
F i l e  

- 
.. 

r 

.. . 
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LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telq~hon E x c  

OFFICE MEMORANDUM 
TO : Wi l l iam F. Romero, Specia l is t .  H-1, MS-749 DATE: A p r i l  27, 1978 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT : PULSE HEIGHT ANALYSES OF LAMPF STACKS 

SYMBOL : H-1-HPAL-44-78 

MAIL STOP: 749 

I -  - 
RevEewed/L.ab Counsel 

LAMPF stack a i r  samples have been gamma-analy:ed, using the Ge(Li) 
detector and 4,096 channel pulse height  analyzer. 

The sample resu l t s  a re  shown below i n  Table I .  

TABLE I 

Stack Date On Time On Date O f f  Time O f f  Isotope(s) A c t i v i t y  (uCi) 

FE-3 4/17/78 0830 4/24/78 0730 -- *NDA 

FE-16 4/17/78 0830 4/24/78 0830 -- NDA 

*No detectable a c t i v i t y  

RWM: ed 

Cy: J .  M i l l e r ,  H-1, MS-810 
J .  Larkin, H-1, MS-810 
F i l e  



- _  . . .- . - 

. .  .. 
. I  

I .  

L..;:..,:' I . . .  .:... r , : . :  ' , . . : , I , , -  ..., 
UNlVEASllV OF CALIFORNIA . 

LOS ALAMOS. NEW MEXICO 87545 
Telephone EXE 

OFFICE M EM ORAN DU,M 
TO : Wi l l iam F. Romero, Spec ia l i s t ,  H-1. MS-749 DATE: a, 197 

FROM : Robert W. Martin. H-1 Heal th  Physics Analysis Laboratory /af l  
SUBJECT : PULSE HEIGHT ANALYSES OF LAMPF STACKS 

SYMBOL : H-1-HPAL-47-78 

,MAILSTOP: 749 

LAMPF stacks have been gamma analyzed us ing the  GeLi detector  and 
4.096 channel pulse height  analyzer. The r e s u l t s  a re  shown below 
i n  Table I. 

TABLE I 

Stack. Date On Time On Date O f f  Time O f f  Isotope(s) A c t i v i t y  (uCi) 

FE-3 . 4/24/78 0800 5/1/78 oaoo - *NDA 

FE-16 4/24/78 0800 5/1/78 oaoo - NDA 

c 

*No detectable a c t i v i t y  

RWM:ed 

Cy: J. M i l l e r ,  H-1, MS-810 
J. Larkin, H-1, MS-810 
F i l e  

.I. 

. . .i ,-..- , , - ' 2  . ,  
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. .  LOSALAWS SCIENTIFIC LABORAT5RY 
UNIVERSITY OF CALIFORNIA a ALAMOS, NEW MEXICO U7545 

... . 1 . .  

. TekphoneExe . .  . .  . OFFJCE MEMORANDUM'  .. . 
. .  . .  

TO : Wil l iam F. Romero, Special ist .  H-1, MS-749 DAT. May 23, 1978 . .  

@2& .. 
.. 

I . .  . .  
FROM : Robert U. Martin, H-1 Health Physics Analysis Laboratory . 
SUBJECT : PULSE HEIGHT AHALYSES OF LAMPF STACKS . 

LAMPF stacks have been analyzed using the Ge(Li) 

and 4,096 channel pulse height analyzer. 

The sarnple results are shown below in Table I. 

. .  . 

TABLE I 

- Stack Date On Time On Date O f f  Time Off Isotope(s) ActSvity ( U C i )  

~ ~ - 1 6  5/1/78 0800 5\8/78 0730 -- 
FE-3 5/1/78 0800 5/8/78 0700 -- *NDA 

NDA 

*No detectable a c t i v i t y  

C y :  J. Miller, H-1, MS-810 
J. Larkin, H-1, MS-810 
File 

.. 



OFF 

LOSALAMOS SCIENTIFIC LABORATORY 
.UNIVERSITY OF CALIFORNIA 

LOSALAMOS.NE'NMEXlCO875r15 . .  
Telephone EXO CE M E M O R A N D U M  . 

TO : William F.:Romero, Specialist, H-1, MS-749 . DATE: May 23 ,  1978 . 

- 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory _ .  

SUBJECT : PULSE HEIGHT ANALYSES OF LAMPF STACKS 

SYMBOL : H-I-HPAL- 51-78 ' 

MAIL STOP 749 

A LAMPF stack has been gamma analyzed using the 

Ge(Li) detector and 4,096 channel pulse height 

analyzer. 
.. . .. 

The sample results are shown below in Table I. 
. .  

TABLE I 

- Stack Date On Time On Date O f f  Time O f f  Isotope(s) Activity (pCi) 
FE-16 5/8/78 0730 . 5/15/78 0710 -- *NDA 

V o  detectable activity 

c y :  J. Miller, H-1, ~s-sio 
J. Larkin, H-1, NS-810 
File 



WSALAMOS SCIENTIFIC LABORATORY 
.. UNIVERSITY OF CALIFORNIA 

LOSA.L/\MOS.NEW MEXICO87545 
Telephone ExC .. 

b '.OFF I C E M EM 0 RAN D U M 
10 : Wil l iam F. Romero, Spec ia l is t .  H-1. MS-749 DATE: .May 23, 1970 

FROM : R0ber.t W. Martin,  H-1 Health Physics Analysis Laboratory , . .  

SUBJECT : PULSE HEIGHT ANALYSES OF LAMPF STACKS 

SYMBOL : H-1-HPAL-52-78 

MAIL STOF: 749 

Reviewed/LabCounseJ . 

A LAMPF stack has been gamma analyzed using the .Ge(Li) 

detector and 4,096 channel pulse height analyzer. 

The sample results are shown below in Table I. 

TABLE I 

' - Stack Date On Time On Date O f f  Time.Off Isotope(s) A c t i v i t y  ( U C i l  

*NDA FE-16 5/15/70 0710 5/22/70 0710 -- 

... 

*No detectable a c t i v i t y  

Cy: J. Miller, H-1, MS-810 
J. Larkin, H-1, MS-810 
File 



LOS ALAMOS SCIENTIFIC LABORATORY ~ 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545 

Telephom Ext 
OFFICE MEMORANDUM 

m : William F. Romero, Specialist, H-1 DATE: 5/31/78 

FROM : Dru Fuller, H-1 Health Physics Analysis Laboratory- 

SUBJECT : PULSE HEIGHT ANALYSES OF LAMPF STACKS 

SYMBOL : H-1-HPAL- 5 6-7 8 

MAIL STOP: 7 4 9 

LAMPF stack air samples have been gamma analyzed using the 
Ge(Li) detector and 4,096 channel pulse height analyzer. 

The sample results are shown below in Table I. 

TABLE I 

Stack Date on Time on Date off Time off Isotope Activity 

FE- 3 5/15/78 0700 5/29/78 0700 -- 'NDA 

*NDA FE-16 5/22/78 0700 5/29/78 0700 -- 

*No detectable activity 

Cy: J. Miller, H-1, 14.5-810 
J. Larkin, H-1, XS-810 
F i l e  

.. 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALPU'rlOS. NEW MEXICO 87545 
Telephone EXC 

OFFICE MEMORANDUM 
TO : William F. Romero, Specialist, H-1 DATE: 6\6/78 

FROM : Dru Fuller. H-1 Health Physics Analysis Laboratory zr 
SUBJECT : PULSE HEIGHT ANALYSES OF LXMPF STACK AIR SAMPLES 

SYMBOL : H-1-HPAL-66-78 

MAIL STOP: 749 

~ ~ ~ b C W t l ! 5 d  

LAMPF stack air samples have been analyzed using the Ge(Li) 
detector and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I below. The sample 
identifications, dates, and time are as shown on the samples. 

TABLE I 

Activity 
Time Off Isotope(s) bCi) . Stack Date On Time On Date Off 

FE 13 5/29/78 0700 6/5/78 0600 7Ee 3.3 x 
,I I, " " II 2 4 ~ a  1.4 x 

*NDA --- FE 16 5/29/78 0700 6/5/78 0600 

*No detectable activity 

Cy: J. Miller, H-1, MS 810 
File 



LOS ALAMOS SCIENTIFIC IABORATOHY 
UNlVERSllY OF CALIFORNIA 

Lo5 AL/LMDS. NEW MEXICO 8756.5 
Telephone Ext: OFFICE MEMORANDUM i 

TO : William F. Romero, Specialist, €1-1 DATE: 6/15/78 

FROM : Dru Fuller, H-1 Health Physics Analysis Laboratory Zf 
SUBJECT : PULSE HEIGHT 'ANALYSES OF LAEl?F STACK AIR SAMPLES # ' b m d  

SYMBOL : H-1-HPAL-70-78 

MAIL STOP: 749 

LAMPF stack air samples have been analyzed using the Ge(Li] 
detector and 4,096 channel pulse height analyzer. 

The sample results are shown below in Table I. 
identifications, dates, and times are as shown on the samples. 

The sample 

TABLE I 

Stack Date On Time On Date Off Time Off Isotope(s) Activity (UCi) 

FE-3 6/5/78 0600 6/12/78 0700 . 7Be 9.2  x 
*NDA FE-16 6/5/70 0600 6/12/78 0700 --- 

*No detectable activity 

Cy: J. Mill.er, H-1, MS 8 1 0  
J. Larkin, H-l,.NS 010 
File . 



W> ALAMUb X I  t N I I P  IC: LABORATORY 
INIVERSITV OF CALIFGIINIA 

LOSAlAMOS.NEW~lEXIC0 E7545 
Telrphonc EXI; OFF1 CL: Fh EMORAN DUM 

TO : William F. lionero, Spexialis.;.. H-1. MS-749 . 

FROM : Robert W. Martin, H - 1  Health Physics Analysis Laboratory. RevlewedR ab c d  
SUBJECT ' PULSE HEIGHT AN/\LYSES OF LAMPF STACKS 

SYMBOL ; H-l-HPAL- 71-78 

MAIL STOP. 749 

LAMPF stack air samples have been gamma analyzed using 
the Ge(Li) detector and 4,096 channel pulse height 
analyzer. 

The sample results are shown below in Table I. The sample 
identifications, dates and times are as shown on the 
samples. 

TABLE I 

- Stack Date On Time On Date O f f  Time O f f  

FE-3 6/12/78 070@ 6/19/7a 0700 24x3 3.3 x 19-3 

FE-3 6/12/78 0700 6/19/78 0700 Be 

FE-16 6/12/78 0700 6/19/78 0700 --- 'NDA 

*No detectable activity 

Cy: J. Miller, H-1, MS-810 
J. Larkin, H-1, MS-810 
File 



To 

FROM : 

SUWECT : 

SYMBOL : 

MAIL STOP 

_ _  - . _ _ _  _. - _. . _ _  ._ -. . - . ._ ... .. . 

WSALAWOS XlENTlFlC LABORATORY 
. UPIIVER5IlY OF CALIFORNIA 

LOCA~OS.NEWMEXlCO87545  

.. Telaphone EXC C!F.FICE MEMORANDUM 
Wil l iam F. Romero, Spec ia l is t ,  H-1, MS-749 DATE. July 7, 1978. 

Robert W. Martin, H-1 Heal th  Physics Analysis Laboratory 

PULSE HEIGHT AFIALYSES OF LAMPF STACKS 

H-1-HPAL- 79-78 

749 

W - P F  stack air samples have been g a m a  analyzed 
using the Ge(Li) detector and 4,096 channel pulse 
height analyzer. 

The sample results are shown in Table I. The 
sample identifications, dates and times are as 
shown on the samples. The activities listed are 
the total activities on the filters. 

TABLE I 

Stack Date On Time On - Date O f f  Time O f f  Isotope(sL A c t i v i t y  (UCi) 

FE-3 6/19/78 0700 6/26/78 0600 7E3e 9.6 10-3 
-4 ' 1.1 x 10 44Ti FE-3 . 6/19/78 0700 6/26/78 0600 

FE-3 6/19/78 0700 6/26/78 0600 2031ig 9.9 x 

FE-16 '6/19/78 0700 6/26/78 0600 --- *NDA 

*No detectable a c t i v i t y  

Cy: J. Miller, €I-1, MS-810 
J. Larkin, H-1, 14s-810 
File 



I D S  ALAMOS SClENTlf IC LABORATORY 
UNIVERSITY OF CALIFORNIA ' 

LOS ALAMOS. NEW MEXICO 87545 
' TekphomEx~ . GFFl CE M EM 0 RAN D U bl ' 

I 

To : Wil l iam F. Roinero, Spec ia l is t ;  H-1, MS-749 DATE. July 7, 1978 

 OM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT : PULSE HEIGHT ANALYSES OF LAMPF STACK -bCOUfi@ .. 

SYMBOL : H-1-HPAL- 80-78 

WAIL STOP: 749 

LAMPF stack'air samples have been gamma analyzed 
using the Ge(Li) detector and 4,096 channel pulse 
height analyzer. 

Public Releasable 2 z/az- 

The sample results are shown in Table I. 
sample identifications, dates and times are as 
shown on the samples. The activities listed are 
the total activities on the filters. 

The 

TABLE I 
- Stack Date On Time On Date O f f  Time O f f  A c t i v i t y  (uCi) Isotope(s) 
rE-3 6/26/78 0600 7/5/78 0835 7 ~ e  6.1 x 10- 

FE-3 6/26/78 0600 7/5/78 0835 44Ti 1.4 

FE-3 6/26/78 0600 7/5/78 0835 203Hg 1.7 

FE-16 6/26/78 0600 7/5/78 0835 --- 'NDA 

*No detectable a c t i v i t y  

Cy: J. Miller, €I-1, MS-810 
J. Larkin, H-1, MS-810 
File 

. 



LOSALAMOS SClENTlFlC LABORATORY 
UNIVEfiSITV OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 875U5 
Telephone EXC 

OFFICE MEMORANDUM 
: Uflliam F; Romero. Specialist, H-1, MS-74Y DATE. July 28, ,1378 To 

.. 
FROM : Robert V. Hartin, H-1 Health Physics Analysis Laboratory . . .  

SUBJECT : PULSE HEIGHT ANALYSES OF LAMPF STACKS 

SYMBOL : H-1-HPAL-85-78 

MAIL STOP 749 

LAMPF stack air samples have been gamma analyzed 
using the Ge(Li) detector and 4,096 channel PHA. 

The sample results are shown in Table I. 
sample identifications, dates and times are as 
shown on the samples. The activities listed are 
the total activities on the filters. The analyses 
were conducted on 7/11/78 at 1130 and 1300, respectively. 

The 

. TABLE I 
- Stack Date On Time On Date O f f  Time O f f  Isotppe(s) Activity (?I;) 
FE-3 7/5/78 0835 7/10/78 0700 Be 5.1 x 10 

FE-3 7 / 5 / 1 8  0635 7/10/78 0700 
. .  
6.9 x S?Br 

FE-3 7/5/78 0835 7/10/78 0700 3Hg 2.0 

*NDA FE-16 7/5/78 ,0830 7/10/78 0700 ----- 
*No detectable activity 

Cy: J. Miller, H-1, E+810 

J. Larkin. H-1, MS-810 

File 



TO 

FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP: 

LOSACAMOS SCIENTIFIC u\RORATflRY 
UKlVEllSlTY OF CALIFOPNIA 

LOS ALAUOS. NEIV MEXICO 87545 
Telephonc Ex c .O F F 1 C E M E M 0 RAN D U M . . .  

DATE: J u l y  ZS' ,  1978 . .. Will iaf l i  F. RGrnero, S p e c i a l i s t ,  tl-1, MS-749 

. .  0% 
Robert W. Vart in ,  H-1 Hea l th  Physics Ana ly i is  Laboratory 

PULSE HEIGHT ANALYSES OF LAMPF STACKS R e v m b C m n s e l  ' 

. publicly ReIemMe 
H-1 -HPAL-8 6-7 8 

749 
& 2/32, 

LAMPF s t a c k  a i r  s a m p l e s  h a v e  been  gama a n a l y z e d  
u s i n g  t h e  G e L i  d e t e c t o r  and 4,096 c h a n n e l  PHA. 

The sample r e s u l t s  are shown i n  T a b l z  I. The 
a c t i v j . t i e s  l i s t e d  are t h e  t o t a l  a c t i v i t i e s  on  
t h e  f i l t e r s  and have  been corrected to t h e  
sample removal  t i m e s .  The a n a l y s e s  were con-  
d u c t e d  on 7/17/78 a t  1620 a n d  1645 ,  r e s p e c t i v e l y .  

TABLE I 

- Stack Date On Time On Date O f f  Time Off Isotope(s) A c t i v i t y  (uci) . 
FZ-3 i/iG/76 OiCQ 7/17/78 13700 ' 7Ee . 5 . 6  x 

FE-3 7/10/78 0700 7/17/78 0700 24Na  1 . 6  

Hg 1.5 203 FE-3 7/10/7/8 0700 7/17/78 0700 

*NDA PE-16 1/10/78 0100 1/17/78 0700 ----- 
*No detectable a c t i v i t y  

Cy: J. MiIler, €I-1, MS-810 

J. L a r k i n ,  H-1 ,  MS-810 

F i l e  
. .  



- 
LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALlFORNlb 
LOS ALAMOS. NEW MEXICO 87545 

Teicphone Exf 
' OFFICE MEMORANDUM 

TO . .  :. .Wi'lliaffi F. Romero, Specialist, H - 1 ,  MS-749 ' DATE: July 28, 1978 
. .  . .  

FROM : Robert W .  Martin, H - 1  Health Physics Analysis Laboratory 

SUBJECT : PULSE HEIGHT ANALYSES 05 LAMPF STACKS 

SYMBOL : H-l-HPAL- 91-78 

MAlLSTOP 749 

Reviewedliab Cwnsel 

A LAMPF stack air sample has been gamma analyzed 
using the Ge(Li) detector and 4,096 channel PHA. 

The sample results are shown in Table I. The 
analysis was conducted on 7/27/78 at 1050. The 
sample was received,on 7/26/78 at 1440. 

TABLE I 

- Stzck Date On Time On Date Off Time O f f  Isotope(s) Activity (UCi) 
FE-16 7/11/78 0700 7/24/78 1000 ---- *NDA 

*No detectable activity 

Cy: J. Miller, H-1,. MS810 

J. 'Larkin, H-1, MS810 

File 

.- 

-w *-.- , . - .  ..a . .  . 



LOS ALAhlOS SCIENTIFIC LABORATORY 
. UNIVERSITY OF CALIFOHNIA 

LOS ALMOS. NEW MEXICO B7Y5 
Telephom Exc OFFICE MEMORANDUM 

TO ' : William F. Romero, Specialist, H-1, %-749 DATE:. August 4, 1978 

FROM . Robert W .  Martin, H-l Health Physics Analysis Laboratory 

SUBJECT : PULSE HEIGHT ANALYSES OF LAKPF STACKS 

SYMBOL : H- 1 -HPAL- 92 -7 8 

ReviewedRab Counsel 

I 

M A L  STOP: 749 

LAMPF stack air samples have been g a m a  analyzed 
using the Ge(Li) detector and 4,096 channel PHA.. 

'me samDie resuics are snawn in Tanle T .  Tne -~~ ~ ~~ ~ _ _ _  -~~ _ _ _ _ _  _. _.~_ 

activities listed are the total activities on the 
filters and have been corrected to the sample 
removal times. The analyses were conducted on 
8/2/78 at 1205 and 1440, respectively. 

TABLE I 
- Stack Date On Time On Date O f f  Time Off Isotope(s) Activity (UCi) 

FE-3 7/24/56 1000 7/31/76 0600 203Hu 1.8 

FE-U 7/24/78 1000 7/31/78 0600 --- 'NDA 

*No detectable activity 

Cy: J. Miller, H - 1 ,  MS 810 

J. Larkin, H - 1 ,  MS 810 

File 



.?S’JslMlOS SCIENTIFIC VSBDRATOflY 
UNlVCfi3TV QF CALIFOHN14 

UIS ALNJOS. NE#MEYICOB?YS 
Telephone Exc 0 F FI CE M E M 0 RAN D U M 

B : killiam F. Romero, Specialist, H-1, MS-739 DATE: August 10, 1978 . .  

mi . Robert W. ;{artin, H-1 Health Physics Analysis Laboratory 

JBJCCT : PULSE HEIGHT ANALYSES OF LANPF STACKS . 

fMBOL : H-I-HPAL-96-78 

4IL STOP: 749 
LAI-iPF stacks have been gamma analyzed using the 

’ Ge(Li) detector and 4,096 channel PHA. ’ 

The sample results are shown in Table I. The 
activities listed are the total activities on 
the filters and have been corrected to the sample 
removal times. The analyses were conducted on 
8/10/78 at 1318 and 1550, respectively. 

TABLE I 

Stack Date On Time On Date O f f  

FE-3 7/31/78 0600 8/7/78 

FE-167/31/78 0600 8/7/78 

WNR 7/31/78 1000 8/7/78 

*NO detectable activity 

. . Cy: J. Miller, H-1, MS-810 
J. Larkin, H-1, MS-810 
File 

Time Off Isotope(s1 Activity e;iL 
0630 . 7Be 1.0 x 10 

0630 --- *NDA 

NDA 0630 --- 



LOSALAMOS SCIENTIFIC LABORATOEY 
UNIVERilTV OF CALIFORNIA 

WS ALAMOS.NEKUEXICO 8795 . 
OFFICE MEMORANDUM Telep.%nu Exc 

TO : Willian? F. Romero, Specialist, H.1, 6-749.  DATE: August 15, 1978 

Health Physics Analysis Laboratory 

OF LAEIPF STACKS 

LRMPF stack air samples have been gamma analyzed 
using the Ge(Li) detector and 4,096 channel PHA. 

The sample results are shown in Table I. The 
activities listed are the total activities on the 
filters and have been corrected t o  the sample 
removal times. The analyses were conducted on 
8/14/78 at 1309, 1330, and 1351, respectively. 

TABLE I 

- Stack Date On Time On Date O f f  Time Off Isotope(s1 'Activity (UCi) 

FE-3 8/7/78 0630 8/14/78 ' 0630 7Be . 5.5 

FE-3 8/7/78 0630 8/14/78 0630 24Na 6.0 

FE-16 8/7/78 0630 8/14/78 0630 ---- *NDA 

NDA WNR 8/7/78 0630 8/14/78 0630 ---- 
*No detectable activity 

Cy: J. Miller, H-1, MS-810 

J. Larkin, H-1, MS-810 

File 

. 



LOS ALAMOS SCIENTIFIC LAROnATOEY 

Teiep2onc €XI; 0 FFI.CE M EM 0 RAN DY M 
'10.. . . :.Wi1liam F. Romero, Specialist, H-1, MS-749 ' DATE August 25, 1978 " .-. 

FROM : Robert W. :dartin, .H-1 Health Physics Analysis Laboratory 
SURIECT 

SYMBOL : H-1-HPAL-101-78 

PULSE HEIGHT ANALYSES OF LAI-iPF STACKS 

MAIL STOP: 749 

LAMPF stack air samples have been gamma analyzed 
.using the Ge(Li) detector and 4,096 channel PHA. 

The sample results are shown in Table I. The 
activities listed are the total activities on the 
€ilters and have been corrected to the sample 
removal times. The analyses were cpnducted on 
8/23/78 at 1115 and 1155, respectively. 

Revievvedllab Counsel . ' : 
Publicly Re sabl 

CJ?&DZ. 

TABLE I 
Stack Date On Time On Date O f f  Time O f f  Isotope(s) Activity (UCi) 

-3 
- - 

FE-3 8/14/70 0630 8/21/78' 0600 7Be .. 8.0 x lr? 

FE-3 8/14/78 0630 8/21/78 0600 24Na 1.6 

FE-16 8/14/78 0630 8/21/78 0600 --- *NDA 

*NO detectable activity 

Cy: J. Miller, H-1, MS-810 

.J. Larkin, H-1, MS-810 
. .  

... 

File 



LOS ALAMOS SCIENTIFIC LABORATORY 
uNivirlzi Tv cr CALIFOPNIA 

UK ALIG.lOS. NLW LlCXlCO 87545 
Telephone E a t  ,'O FFI C E 11;1 E M 0 RAN D U M 

TO : I . l i l l iam F. Romero, S p e c i a l i s t ,  It-1, blS-749 DATE: September 6, 1978 

F M M  : Robert \I. b a r t i n ,  H-1 Heal th  Physics Analysis Laboratory 

SUBJECT ' PULSE HEIGHT ANALYSES OF LAKPF STACKS 

SYMBOL : H-1 -HPAL-104-7 8 

MAIL STOP: 749 

LAMPF stack air samples have been gamma nalyzed 
.using the Ge(Li) detector and 4,096 channel PHA. 

The sample results are shown in Table I. The 
activities listed are the total activities on the 
filters and have been corrected to the sample 
removal times. Fe-16 and WNR stacks were analyzed 
on 8/28/78, and FE-3 was analyzed on 9/1/78, the 
date it was received. 

TABLE I 
Stack Date On Time On Date O f f  Time Off 
FE-3 8/21/78-0800. 8/28/78 9607 

FE-16 8/21/78 0600 8/28/78 0605 --- *NDA 

NDA WNR 8/21/78 0600 8/28/78 0612 --- 

*No detectable a c t i v i t y  

Cy: J. Miller, H-1, MS-810 

J. Larkin, H-1, MS-Ill0 

File 
. .  

.. 



TO 

FROM. : 

SUBJECT ' 

SYMBOL : 

MAIL STOP: 

_. . ... . .  - -- . _. ._ _. . . . .. . 

LOS ALAhlOS SCIENTIFIC IAEORATOAY 

OFFICE MEMORANDUM 

Hitl iam F. Rcmero, Specialist, H - 1 ,  MS-749 .DATE. August 2 8 ,  1978. 

- 

Robert W. i-lartin, H-1 Health Physics Analysis L a b o r a t o r y , w  . 

PULSE HEIGHT ANALYSES OF LARPF STACKS 

H-1-HPAL- 101-78 

749 

A LAMPF stack air sample has been gam'a analyzed 
.using the Ge(Li).detector and 4,096 channel PHA.. 

The sample results are shown in Table I. 
analysis was conducted at 1310 on 8/24/78. 

The 

TABLE I 

- Stzck Date On Tine On Date O f f  Time O f f  Isotope(s) ' Activ.ity (UCi) 
mp. n/L4/78 E 3 0  5/21/78 0e@5 --- *Em 

*No detectable activity 

Cv: J. Miller, H-1. T-lS-810 
J. Larkin; H-1; !IS-810 
File. 

c 

. 



LOS ALAhlGS SCIENTIFIC U3ORATGnV 

TO 

, F R O M  . 

SUBJECT : 

SYMBOL : 

MAIL STOP: 

TcCpbone E a t  0 F FI C E hl E RilO R A N  D U M 
William F. Romro, Specialist, H - 1 ,  MS;7.19 DATE. September 11, 1 9 7 8  . 

Robert b!. #artin, H - 1  Health Physics Analysis Laboratory 

PULSE HEIGHT GNALYSES OF LANPF STACKS 

H-1 -HPAL- 1 o 5-7 8 

74 9 

W l P F  stack air samples have been gamma analyzed 
using the Ge(Li).detector and 4 , 0 9 6  channel PHA. 

The sample results are shovn in Table .I. The 
activities listec? are the total activities on the 
filters and have been corrected to the sample 
removal. times. Tne samples were received on 
9/6 /78  am2 analyzed or! 9 /8 /78 .  

TABLE I 

Stack Date On Time On Date O f f  Time Off Isotope(s1 Act. .  i t t i t v  (uCi\ --- - 

*NO deicetable activity 

C y :  J. Miller, H-1, MS-810 

J. Larkin, H-1, MS-810 

F i l e  



TO 

FROM ; 

SUBJECT ' 

SYMSOL : 

MAIL STOP. 

. .. - .BGG.. i  . 

! 
: 
i LOS ALAhlOS SCIENTIFIC lABOAATOI1Y 

UNIVEf l37Y OF CALIFOIINIA 
LOS ALALIOS. NE;% hlCYlC0 87545 I 

.! 
I 

0 F F I C E M E Ril 0 RAN D U M Telephone Exc 

Uilliam F. Romero, Specialist ,  H-1. MS:749 DATE. Septeinber  11, 1978  . 

@?& 
Robert W .  :4artin, H-1 Health Physics Analysis Laboratory . 

PULSE HEIGHT 'AMLYSES OF LAKPF STACKS 

H- 1 -HPAL- 1 0 5 - 7 8 

74 9 

LAMPF s t a c k  a i r  samples have  been gamma a n a l y z e d  
u s i n g  t h e  G e ( L i )  detector and 4,096 channel PHA. 

T h e  sample r e s u l t s  are shown i n  Table I. T h e  
a c t i v i t i e s  l i s ted  are the  t o t a l  ac t iv i t i e s  on t h e  
f i l t z r s  and have  been  corrected t o  t h e  samp1.e 
rernc;val times. The samples were r e c e i v e d  on 
9/6/78 and  a n a l y z e 6  on 9 /8 /78 .  

TABLE I 

Steck Date On Time On Date O f f  Time Off Isotope(s1 P.ctivitv ( V C i !  

F E - ~  ijrSi78 Ub57 9 /5 /78  0657 ' 'Be ' 9.4 x 

~ ~ - 1 6  8/28\78 0605 9/5/78 0700 --- fNDA 

NDA --- WNR 8/28/78 0612 9/5/78 0705 

*No detectable a c t i v i t y  

C y :  J. Miller, H - 1 ,  MS-810 

J. L a r k i n ,  H - 1 ,  MS-810 

F i l e  

i 
i 

, 



LOS ALAUOS SCIENTIFIC LAGOl7ATOfiY 
UNIVLiGI7Y OF C A L I r O Y w  

10s ALAtJOS. NE*: hIL XlCO 8 7 9 5  
' Tckphonc €XI: 0 F F I C E M E Ril 0 RAN D U M 

DATE; September 21, 1978 . TO : H i l l i a m  F. Romero, Spec ia l is t ,  H-1, MS-749 

FROM : Robert C. :.lar'tin, H-l . .Health Physics Analysis Lzboratory Reviewedllab C w n d  

SUBJECT ' PULSE HEIGHT ANALYSES OF LAElPF STACKS 

SYMOOL : H-I-HPAL- 111-78 

MAIL STOP: 749 

LAMPF stack air samples have been g a m a  analyzed 
using the Ge(Li) detector and 4,096 channel PHA. 

The sample results are shown in Table I. The 
activities listed are the total activities on the 
filters and have been corrected to the sample 
removal times. The samples were analyzed on 
9/19/78. 

TABLE I 

Stzck Date On Time On Date Off Time O f f  Isotope(s) A c t i r i t y  (pCi)  
. -3 . 

- -_ 
' FE-3 g/ii.m n7n0 ~ / I R / ~ E  n740 ' ' 7~~ . 3.7 x in 

FE-3 9/11/78 0700 9/18/78 0740 24Na 1.9 

FE-169/11/78 0700 9/18/78 0650 ---- *NDA 

NDA WNR 9/11/78 0700 9/18/78 0700 ---- 
*No detcctnble a c t i v i t y  

Cy: 3, Miller, H-1, MS-810 

J. Garkin, H-1, MS-810 

File 



LOS ALAhfOS SCIENTIFIC LABORATORY 
lJNlVER3 TY OF CALIFORNIA 

LOS ALAMOS. NEWUEXICO 87Y5 
Telephone Eat . OFFICE MEMORANDUM 

TO : William F. Romero, Specialist, H-1, Ms-739 ' DATE: September 27* 1978 ' 

- 
FROM : Robert W. Martin. H-1 Health Physics Analysis Laboratory 

Sua~Ef l  . PULSE HEIGHT ANALYSES OF LAMPF STACKS 

SYMBOL : H-1-HPAL-114-78 

STOP: 749 

LAMPF stack air samples have been gamma analyzed 
using the Ge(Li) detecbor and 4,096 channel PHA.. 

The sample results are shown in Table I. 
listed are the total activities on the filters 
and have been corrected to the sample removal 
times. The samples were analyzed on 9/25/78. 

The activities 

TABLE I ' 

- Stzck Date On Time On Date Off Time Off Isotope(s) Activity ( U C i L  

FE-3 9/18/78 0740 9/25/78 0610 7 ~ e  ' 3.1 10-3 

FE-3 9/18/78 0740 9/25/78 0610 24Na 1.5 10-3 

*NDA 

NDA 

FE-16 9/18/78 0650 9/25/78 0615 ---- 
WNR 9/18/78 0700 9/25/78 0625 ---- 
*No detectable activity 

Cy: J. Miller, H-1, MS-810 

J. Larkin, H-1, MS-810 

File 

.. . .  ... 

.. .- 



TO 

:OS ALAhlOS SCIENTIFIC IAEOFIAlOf?!Y 
UNIVCH3TV OF CALITOSI'JIA 

LOSALAUOS.LLW YCXlCO 875.15 
Telephone Eat: 0 FFI C E kl EM 0 RAN D li M 

: . .w i l l i am F. Romero;Spccialis:. H-I, ~ s - 7 3 9 .  DATE. September' 6 , 1978 

FROM, : Robert k'. i fart in,  H-1 Health Physics Analysis Liiboratoi-y . . 

SUBJECT : PULSE HEIGHT ASALYSES OF' LAXPF STACKS 

LAMPF stack air samples have been gamma analyzed 
.using the Ge(Li) detector and 4,096 channel PHA. 

The sample results are shown in Table I. The 
activities listed are the total activities on the 
filters and have been corrected to the sample 
removal times. 

. .  
d 

TABLE I 

Stack Date On Time On Date O f f  T ine O f f  

FE-16 9/25/78 0615 10/2/78 0700 --- 
WNR 9/25/78 0620 10/2/78 0700 ---. 

-- 
178-3 gj25/7& 0610 10/2/7b 07LO 

*NDA 

NDA 

*No detectable a c t i v i t y  

Cy: J. Miller, H-1, MS-810 

. 'J. Larkin, H-1, MS-810 

File 



... . . . . . . . ... . . . . . iGLa 

LOS ALAMOS SCIENTIFIC UBOflATOEY 
UNIVEfl3TY OF CALlfOtiNlA 

LOS ALAMOS. NE* f.lCY:CO 81545 
Telephone Eat: 

. .  OFFICE MEMORANDUM 

TO 1 w i l l i a m  F. Ronero, Spec ia l is t ,  H-1, MS-739 . DATE: . September 16, 1978 .. : 

FROM : Robert bl. :.tartin, H-1 Health Physics Analysis Laboratory 

SUBJECT : PULSE HEIGdT AHALYSES OF LAMPF STACKS 
. .  

SYMBOL - ': 'H-1-HPAL- 118-78 

MA!L STOP. 749 

W l P F  stack air samples have been gamma analyzed 
,using the Ge(Li) detector and 4,096 channel PHA. * 
The sanple results are shown in Table I. The 
activities listed are the total activities on the 
filters, and have been corrected to the sample 
removal times. 

TABLE I 

Stack Date On Tine On Date Off Time Off I so tope(s1  A c t i v i t y  (uCi), 

FE-3 ' 10/2/78 0710 10/10/78 09Zo 7Be ' . ' 3.2 x lo-' 
- - 

FE-16 1 0 / 2 / 7 8  0700 10/10/78 0930 --- *NDA 

NDA WNR 10/2/78 0700 10/10/78 1000 --- 

*No detectable a c t i v i t y  

Cy: J. Miller, 11-1, MS-810 

J. Larkin, H-1, >IS-810 

File ' 



-- 
I u)S ALAhlOS SCIENTIFIC LABORATORY 

~~ 

UNlVERSlTf OF CALIFORNIA 
LOS ALAUOS. NEW MEXICO 87545 

Telephon Exc OFFICE MEMORANDUM 
DATE: October 171 1978 . .  

To : Wil l iam F. Romero, Spec ia l is t .  H-.l. MS-719 ' 

FROM : '  Robert U. Hart in,  H-1 Health Physics Analysis Laboratory 

SUBJECT PULSE HEIGdT ANALYSES OF LAMPF STACKS 

SYMBOL : H-1-HPAL-119-78 

MAIL STOP: 749 

LAMPF stack air samples have been gamma analyzed 
,using the Ge(Li) detector and 4,096 channel PHA. 

The sample results are shown in Table I. 
.. . 

TABLE I 

Stack Date On Time On Date O f f  Time Off Isotope(s) A c t i v i t y  (UCi )  

'FE-3 10/10/78 1540 10/16/78 0830 --_ . *NDA 

FE-16 10/10/78 0930 10/16/78 0812 --- 
WNR' 10/10/78 1000 10/16/78 0817 --- 

. .  

NDA 

NDA 

*No detectable a c t i v i t y  

Cy: J. Mi'ller, H-1, MS-810 

J. Larkin, H-1, MS-810 

File 



LOS ALAMOS SCIENTIFIC LAASORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMCS. NEW MEXICO 87545 
Telephone Exc 

0 FFI C E  M E M  0 RAND U M 
TO : Wiiliam F. Romero, Specialist, H-1. DATE: 10/31/78 

Reviewedlhb Counsel 
FROM : Dru Fuller, H-1 Health Physics Analysis Laboratore 

SUBJECT : PULSE HEIGHT ANALYSES OF LAE!PF STACKS 

LAMPF stack air samples have been gamma analyzed using 
the Ge(Li) detector and 4,096 channel PHA. 

# 

The sample results are shown in Table I below. 

TABLE I 

Stack Date On Time On Date O f f  Time O f f  Isotope(s) Activity (DCi) 

FE-3 10/16/78 . .0830 10/30/78 0700 

FE-16 10/16/78 0830 10/30/78 0700 

WNR 10/16/78 0830 10/30/78 0700 

* 
NDA 

NDA 

NDA 

---- 
* ---- 
* ---- 

* 
No detectable activity 

Cy: J. Miller, H-1, MS 810 

J. Larkin, H-1, MS 810 

F i l e  



DATE: November 8, 1978 '0 .; Villia'3 F. 'Ronlero, Specialist ,  H-1, MS-739 
. .  

@J+ 
mewedllab Counsel ! 'ROM : Robert \I. ;elartin, H - 1  Health Physics Analysis Laboratory 

- I  .uBJECT . PULSE HEIGHT AXALYSES OF LAHPF STACKS 

YMBOL : H-1-HPAL-126-78 

UIL STOP: 749 

:, LAMPF stack air samples have been ,gama analyzed .. using . 
the Ge(Li.1 detector and 4,096 channel PHA. 

The sample results are shown in Table I. 

-- TABLE I 

- Stack 'Date On Time On Date Off Tine O f f  Isotope(s) Activitv (uti) 

FE-3 16/36/78 0700 ii/6/78 0660 

FE-16 10/30/78.0700 11/6/78 0600 

WNR 10/30/78 0700 11/6/78 0530 

*No detectable act ivity 

. Cy: . J. Miller, H-1, MS-810 

J. Larkin, H-1, MS-810 

File 

: . '  

! i 
I 
! 
! 
i 
I 

. .  



--- 

LOS A U M O S  SCIENTIFIC LABORATORY 
YNIVERSITV OF CALIFORNIA . 

LO. ALAHOS. NEW MEXICO a7a.a 

OFFICE MEMORANDUM 
TO : W. F. Romero,'Specialist, H-1 DATE: November 17, 1978 

. .. 
'FROM : Robert U. k r t i n ,  H-1 Health Physics Analysis Laboraiory .:''.:. .. . . . ... .~. . 

. .. 
SUBJECT: PULSE HEIGHT ANALYSES OF LA&F STACKS 

: 11-1-HPAG127-78 

MS : 749 

LAMPF stack samples have been gamma analyzed using the Ge(Li) 
detector and 4,096 channei PHA. 

The sample resu l t s  are sham in Table I. The a c t i v i t i e s  represent 
the t o t a l  ac t iv i t i e s  on the air f i l t e r s  and have been corrected to 
the sample removal times. 

Table I 

- Stack Date On Time On Date Off 

FE-3 11/6/78 05C3 11/13/78 

FF.-3 11/6/78 0600 ll/13/78 

FE-16 11/6/78 0600 11/13/78 

m 11/6/78 0600 11/13/78 

*No detectable ac t iv i ty  

Time Off Isotope(s) Activity ( V C i )  

0840 '90 1.5 

Na 5.3 24 0840 

0822 --- *NDA 

0830 --- nd. 

W l c m  

cy: J. Miller. H-1. MS-810 
J. Larkin. H-1. MS-810 
F i l e  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVLR8ITV OF CALICORNLA - ALAYOS. NEW MEXICO WS.4 

OFFICE MEMORANDUM. 

TO : W i l l i a m  F. Romro, Specialist,  H-1 DATE: November ,22, 1978 

: Robert W. Martin, H-1 Health Physics Analysis Laboratory& 

PULSE HEIm ANALYSES OF LAMPF SMCKS 

SYMBOL : H-1-m~L-131-78 

LAWF stack a i r  sanples have been gama analyzed using the Ge(Li) 
detector and 4,096 channel pulse height analyzer. 

The sample results are shown i n  Table I. The ac t iv i t i e s  represent 
the to ta l  ac t iv i t ies  on the a i r  f i l t e r s  and have been corrected t o  
the sample removal times. 

Table I 

- Stack Date On Time On Date O f f  

FE-3 11/13/78 0840 11/20/78 

FE-3 11/13/78 0849 11/20/78 

E-3 i i i i3 i7a  0840 11/20/78 

FE-16 11/13/78 0825 11/20/78 

WNR 11/13/7S 0830 11/20/78 

+No detectable act ivi ty  

Time O f f  Isotope(s) Activity (Wi) 

0700 'Be 8.0 x 10-3 

0700 . 5 2 k  1.1 x 10-5 

0700 24Na . 1.0 x la-' 

0700 _ _ _  *NaA 

0700 --- 'NDA 

wan 

cy: J. Miller, H-1. MS-810 
J. Larkin, H-1, MS-810 
File 



.k A U M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO6 M O S .  NEW MEXICO WISbb 
TELLPHONE: 

OFFICE MEMORANDUM 
m : W i l l i a m  F. Romero, Specialist ,  H-1 DATE: December 1, 1978 

@$w 
FROM : h Fuller, H-1 Health Physics Analysis Laboratory 

SUBJECT: 
Reviewedll.ab Counsel 

PULSE HEIM ANALYSES OF W F  STACKS 

SYMBOL : H-1-HPAL-132 

Eis : 749 

. LAMPF stack air samples have been ganuna analyzed using the Ge(Li) 
detector and 4,096 channel pulse height analyzer. 

The sample results are  shmn in  Table I below. The'activit ies re- 
present the to ta l  ac t iv i t ies  on the air f i l t e r s  and have been cor- 
rected t o  the sample removal time. 

TABLE I 

Stack Date On Time On Date Off T i m  Off Isotope(s) Activity ( N i )  ' 

E - 3  11/20/78 0700 11/27/78 0700 'Be 8.2 x 

E-16 11/20/78 0700 11/27/78 0700 --- +NIlA 

WNR 11/20/78 0700 11/27/78 0700 --- fNDA 
. .  

-*No detectable ac t iv i ty  
...:_ . -:-. 2 : 
w a n  

cy: J. Miller, H-1, t6 810 
J. Larkin, H-1, t6 810 
File 



U S  AIAMOS SCIENTIFK: LABORATORY 
UNIVERSITY OF CALIFORNIA 

1.08 AUMOS. NEW MEXICO e7544 
TUCPHONY: 

OFFICE MEMORANDUM 
T o  : William F. hero, Specialist,  H-1 DATE: December 21, 1978 

FROM : Robert W. Martin, H - 1  Health Physics Analysis Laboratory 
ReviewedlLab 
P U b l y y 7 b &  ' 

S.UBJEcT: PULSE HEIQfl' AWYSFS OF LAMPF STACKS 

SYMBOL : H-1-WAL-13.1-78 

M P F  stacks have been gamna analyzed using the Ge(Li)  detector and 
4,096 channel pulse height analyzer. 

The results are shown i n  Table I. The ac t iv i t ies  l i s t ed  are the t o t a l  
ac t iv i t ies  on the f i l t e r s  and have been corrected t o  the sample rmvd 
times. 

Table I 

- Stack Date On Time On Date Off Time Off Isotape(s) Activity (PCi) 

FE-3 11/27/78 0700 12/4/78 0600 'Be 6.1 x 10-3 

E-16 11/27/78 0700 w 4 / 7 a  0600 _-- % 

WNR 11/27/78 0700 iz/4/1a 0600 _-- NDA 

*No detectable activity 

cy: J. Miller, H-1, E-810 
J. Larkin, H-1, hS-810 
File  



Tclcphonc Est: o FF I c E rvi E M o R A N  D ~i M 
DATE: 12/15/78 - _  .TO .: VIlliiim F. 'Romro, Specialist, 11-1, HS-739 

FROM : Robert %'. Xartin, H-1 Health Physics Analysis Laboratory ~ ~ ~ ~ , ~ ~ ~ ~ ~ i ~ ~  
. .  SUBJECT : PULSE HEIGHT KJALYSES OF L A M  STACKS . 

SYMBOL : H-1-HPAL-138-78 

HAIL STOP. 749 

, .  . .  
LAMPF stack air samples have been analyzed using the Ge(Li) 
detector and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I. The activities listed 
. are the total activities on the filters. . .  

TABLE I 

Stzck Date On Time On Date O f f  Time Off Isotope(s)' Activity ( U G )  - . .. . .  . 
FE-3 12/4/78' 0530' 12/11/78'. 0660 7Ee .: 4'.0 x 

* 
NDA 

NDA 

FE-16 12/4/78 0400 12/11/78 0600 --- 
WNR 12/4/78 0400 12/11/76 0600 --- , *  

*No detectable activity 

cc: .Jeiry.Miller, H-1, MS 810 
J. Larkin, H-1, MS.810 
File . 



- 
I UNIVLIGITY Or CALWIIWNIA 

LOS ALU.:iX. NE'& %ILXICO 67515 _ .  . ,  Telcp.hom Exl: . .  
0 F FI C E ME M 0 R A N  D li M .' I ! 

. DATE: 

8 .  

0 .I William F.'homero, Specialist. H-1, MS-739 
. .  . -  

'ROM : Robert W. W t i n ,  H - 1  Health Physics Analysis Laboratory 

UBJECT ' PULSE HEIGHT A3ALYSES OF LANPF STACKS 

. .. 

LA!!PF stack air samples have been g a m a  analyzed using the 
Ge(Li) detector and.4,096 channel pulse height analyzer. 

The sample results are shown in Table I below. The activities 
listed are the total activities on the filters' and have been 
corrected to the sample removal times. 

TABLE I -- 
- Stzck Date On Time On Date.Off Tine Off IsotoDe(s) Ac.tivity (uCi)- 

.. . . . .  . 
FE-3 12/11/78 0600 12/18/78 . 070b . .  7Be 

24Na 

FE-16 12/11/78 0600 12/18/78 0700 

WNR 12/11/78 0600 12/18/78 0700 

*No detectable activity 

Cy: J. Miller, H-1, MS 810 
J. La'rkin, €I-1, MS 810 
File 

-. 

. .  . .  . 
d 2.6 X lo-- 

7.7 x 
* 
NDA 

* 
NDA 



I .  _.  

TO 

FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP: 

LOS ALAMOS SCIENTIFIC LABORATOI~Y 
UNIVERSITY OF CALIFORNIA 

LOSALAMOS.NEWMEXlCOB7545 
TetephoneExf: ’ OFFICE MEMORANDUM 

Jer ry  M i l l e r ,  H-1 Section Leader, LNIPF DATE: February 21, 1978 0% 
Robert W. Martin, 11-1 Health Physics Analysis Laboratory lZ”) 

. .  
GAtM ANALYSIS OF LAMPF WATER SAMPLE 

H-1-HPAL-18-78 

749 

A LAWPF water sample has been gamma analyzed using the Ge(Li) 
detector and 4,096 channel PHA. 

The resu l t s  o f  t h i s  analys is  are shown i n  Table I .  The con- 
centrat ion has been normalized t o  one (1 )  l i t e r .  The a c t i v i t y  
has been corrected t o  the date and time the sample was corrected. 

RWM/skr 

xc: J. Larkin, H-1, MS-810 
F i l e  



.. 

TABLE I 

Sample Sample Sample Isotope(s 1 Concentration 
I.D. , ' .  Date Time (pCi/r) 

xo-2 1/30/78 081 5 'Be ' 1.4 x 10-1 



LOSALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO 87545 
.. . UNIVERSITY OF CALIFORNIA 

Telephone Ext: 
OFFICE MEMORANDUM 

To : Je r ry  M i l l e r ,  H-1 Section Leader, LAMPF DATE March 2, 1978 

et& 
FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory /m w4 

Rwiwedkab Counsel SUBJECT : WMA ANALYSIS OF LAiiPF WATER SAMPLE 

SyM- : H-1-HPAL-22-78 hbkbr;,yT 
MAIL STOP: 749 

A LAMPF water sample has been gama analyzed using the Ge(Li) 

The resu l t s  o f  t h i s  analys is  are shown i n  Table I. The con- 

detector and 4,096 channel PHA. 

centrat ions have been normalized t o  one (1) l i t e r .  The a c t i v i t i e s  
have been corrected t o  the date and time the sample was co l lected.  

RWM/s k r  

xc: J. Larkin, H-1. MS-810 
F i l e  



TABLE I 

Sample 
I . D .  

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

Sample Isotope(s) Concentration 
Time (uCi/a) 

1 0830 7 ~ e  1.2 x 10 ' 

0830 52Mn 1.2 x 10-1 

0830 56c0 2.1 x 10-2 

0830 5 7 ~ 0  1.7 x 

0830 5 8 ~ 0  6.5 x lom2 



LOS ALAMOS SCIENTIFIC LABORATORY 

LOS A M O S .  NEW MEXICO87545 
. 7  UNIVERSITY OF CALIFORNIA _ .  

Telephone Exc OFFICE MEMORANDUM 

To : J e r r y  H i l l e r ,  H-1 Section Leader, LAMPF ~ J E :  March 2, 1978 - 
FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT : GAMMA ANALYSIS OF LAMPF HATER SAMPLE 

SYMBOL : H-1-HPAL-24-78 

MAIL STOP 749 . 

A LAMPF water sample has been gama analyzed us ing the Ge(Li) 

The sample resu l t s  are shown i n  Table I. The concentrations 

detector  and 4,096 channel PHA. 

have been normalized t o  one ( 1 )  l i t e r .  The a c t i v i t i e s  have been 
corrected t o  the date and time the sample was co l lected.  

RWM/skr 

xc: J. Larkin, H-1. MS-810 
F i l e  



TABLE I 

Sample 
I.D. 
xo- 2 

xo- 2 

xo- 2 

xo-2 

xo- 2 

xo-2 

Sample 
Date 

2/21/78 

2/21/78 

2/21/78 

2/21/78 

2/21/78 

2/21/78 

Sample Is0 tope (s 1 
Time 

0805 788 

0805 5214, 

0805 5 6 ~ 0  

0805 5 7 ~ 0  

0805 5 8 ~ 0  

0805 54Mn 

Concentration 
(vCi /e)  

1.0 x 101 

7.4 x 10-2 

1.3 x :o-2 

5.3 x 10-2 

1.3 x 

1.5 x 



MSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOSAlAMOS.NEWMEXlCO87545 
Telephone Emf 0 F FI C E M E M  0 RAN D'U M 

To : J e r r y  M i l l e r ,  H-1 Section Leader, LAMPF . DATE: March 10, 1978 

: Robert W. Martin, H-1 Health Physics Analysis Laboratory 

: GAMMA ANALYSIS OF LAMPF WATER SAMPLE 

SYMBOL : H-l-HpAL-26-78 

MAIL STOP: 749 

A LAMPF XO-2 water sample has been gama analyzed using the Ge(Li) 
detector  and 4,096 channel PHA. 

The on ly  contaminant detected was Be. The concentrat ion was de- 
termined t o  be 2.1 UCi  per l i t e r  as o f  0800, 2/27/78. 

7 

RWM/skr 

xc: J .  Larkin, H-1, MS-810 
F i l e  

! 
I 
! 

I 
i 
I 

i 
' I  

! 



. LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OP CALIFORNIA 

LOS ALAMOS. NEW MEXlCO 87544 
TELLPHONE: 

OFFICE MEMORANDUM 
TO : Jer ry  M i l l e r ,  H-1 Section Leader, LAMPF DATE March 17, 1978 

@&@ 
'FROM : Dru Fuller, ' H-1 Health Physics Analysis Laboratory+ Le&. ) 
SUBJECT: GAMMA ANALYSES OF LAMPF 'WATER SAMPLES ,FOR XO2, X03, X&,,ewed/Lab Counsel 

SYMBOL : H-1-HPAL-29-78 .Rb!icly 2e&sabk 

LAMPF water samples have been g a m  analyzed using the Ge(Li) 
detector  and 4,096 channel PHA. 

The sample r e s u l t s  are shown i n  Table I .  The concentrations 
have been normalized t o  one (1) l i t e r .  
corrected t o  the date and time the samples were col lected. 

The a c t i v i t i e s  have been 
' 

DF/skr 

xc: J.  Larkin, H-1, MS-810 
File 



I e 
l .D .  

XO-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 I 

xo-3 

xo-3 

Xo-3 

xo-7 



, .'. 

To 

FROM : 

SUBJECT: 

SYMBOL : 

LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO6 ALAMOS. NEW MEXICO 07544 
TELEPHONE; 

OFFICE MEMORANDUM 

Jer ry  M i l l e r ,  H-1 Section Leader, LAMPF DATE: March 21, 1978 

wkz 

Rowbert \I .  Martin,' H-1, Health Physics Analysis Laboratory 

Gama Analysis o f  LAMPF Mater Sample 

H-1 -HPAL-30-78 

A LAMPF water sample has been gamma analyzed using the Ge(Li) 
detector and 4,096 channel PHA. 

The sample resu l t s  are shown i n  Table 1. The concentrations 
have been normalized t o  one (1 )  l i t e r .  The a c t i v i t i e s  
have been corrected t o  the date and time the sample was 
co l  1 ected. 

RWM: f d  
A t t  . 
xc.: J .  Larkin, H-1, MS-810 

F i l e  



. -  . . ~ . 

... . 

Sample 
I . D .  

xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 

Sample 
Date 

3/13/78 
311 3/78. - 
3/13/78 
3/13/78 
3/13/78 
3/13/78 
3/13/78 

.-. . . . - .. . . . - - - 

Table I . 

Sample Isotope(s) 
Time 

1000 24Na 

1000 54Mn 

- 
1000 78e 

1000 52Mn 

1000 5 6 ~ 0  
1000 5 7 ~ 0  
1000 58co 

... 

Concentrat ion 
j v C i / l )  

1.8 x i o 1  
3.1 
1 . 6 ' ~  10-1 
1.7 x 
2.9 x 
4.2 x lo-' 
3.9 x 10-2 

-- 

I.. 



LO5 A L A M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFGRNIA 

u)S ALlhlOS. NEW MEXICO 87S44 
TELEPHONE; 

OFFICE MEMORANDUM I 
I 

: Je r ry  M i l l e r ,  Leader, LAMPF Health Physics DATE: March 27. 1978 I TO 

I 
ReviedLabCound ! 

A LAMPF water sample has been gama analyzed using the Ge(Li) 

The sample r e s u l t s  a re  shown i n  Table I .  The c o n c e n t r a t k s  

detector and 4,096 channel PHA. 

have been normalized t o  one (1) l i t e r .  The a c t i v i t i e s  have been 
corrected t o  the date and t ime the  sample was col lected. 

RWM/s k r  

xc: J. Larkin, H-1, 1.15-810 
F i l e  

. .  
. .  

.. 
I 



TABLE I 

Sanipl e 
1.0. 

xo-2 

xo-2 

xo-2 

xo-2 

XG- 2 

xo- 2 

xo-2 

Sanpl e 
Oate 

3120178 

3120178 

3120178 

3120178 

3120178 

3120175 

31zot ia 

Sample Isotope(s) 
Time .. 

Be 0800 

0800 ' 24Na 

I 

0800 %" 
0800 5 4 ~ ~ n  

0800 56co 

0800 . 5 7 ~ 0  

0800 5 8 ~ 0  

Concentration 

1.9 x. 101 

5 . 2  

1 . 6  x 10-1 

2 . 3  x 

2.7  x 19-2 

2 , 9  x 

1.1 x 10-1 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext: OFFICE Pd EM 0 RAN DUM 

TO : Jerry  M i l l e r ,  Leader, LAMPF Health Physics, DATE' A p r i l  12, 1978 
MS-810 

FROM ; Robert W.'IYartin, H-1 Health Physics Analysis Laboratory b w  
SUBJECT . GAMMA ANALYSIS OF LAMPF WATER SAMPLE 

SYMBOL : H-1-HPAL-36-78 

MAIL STOP: 749 

A LAMPF water sample has been gamma-analyzed us ing the Ge(Li) detector  
and 4,096 channel PHA. 

The resu l t s  of t h i s  analys is  a re  shown i n  Table I .  The concentrations 
have been normalized t o  one (1)  l i t e r .  The a c t i v i t i e s  have been 
corrected t o  the date and time the  sample was co l lected.  

Table I 
Concentration 

Sample I . D .  Sample Date Sample Time Isotope(s) (pC i / l )  

xo-2 3/27/78 0700 'Be 1.1x10' 

xo-2 3/27/78 0700 * 'Na 2 . 3 ~ 1  0-2 

xo-2 3/27/78 0700 "Mn 1.1x10-' 

xo-2 3/27/78 0700 'Mn 1 . 4 ~ 1 0 - ~  

xo-2 3/ 27/ 78 0700 VO 3 . 5 ~ 1 0 - ~  

xo-2 312717a 0700 57c0 3 . 6 ~ 1  Om2 

xo-2 3/27/78 0700 TO . i . i x i o - 1  

RWM: ed 

Cy: J. Larkin, H-1, MS-810 
F i l e  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

WSALAMOS.NEWME~lCO87Y5 
Telephone Exr: OFFICE MEMORANDUM 

TO z Jerry  M i l l e r ,  Leader, LAMPF Health Physics, DATE. A p r i l  12, 1978 
MS-810 

FROM 

SUBJECT . GAMMA ANALYSES OF LAMPF WATER SAMPLES 

SYMBOL : H-1-HPAL-38-78 

: Robert W. Martin, H-1 Health Physics Analysis Laboratory &fifl 

MAIL STOP 749 

LAMPF water samples have been gama-analyzed us ing the Ge(Li) detector 
and 4,096 channel PHA. 

The sample r e s u l t s  a re  shown i n  Table I .  The concentrations have been 
normalized t o  one (1) l i t e r .  The a c t i v i t i e s  have been corrected t o  
the dates and times the samples were co l lected.  

Table I 

Concentration 
Sample I .D. Sample Oate Isotopes ( p c i l l )  

X3-2 1/3/?8 'Be 4.7 

xo-2 4/3/78 57c0 5 . 9 ~ 1  O-s 

xo- 2 4/3/78 5 8 c ~  5.6~10- 

xo-2 4/3/78 52Mn 1 . 4 ~ 1  0-2 

XO-3 4/3/78 'Be 5.8x10-* 

XO-3 4/3/78 57c0 6.0~10- 

XO-3 4/3/78 5 8 c ~  1 .2x10-2 

XO-7 4/3/78 -- . *NDA 

*No detectable a c t i v i t y  

RWM:ed 

Cy: J .  Larkin. H-1, MS-810 
F i l e  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 

TO 

Telephone Ext: 
OFFICE M E M O R A N D U M  

Jerry Miller, H-1 Section Leader, W I P F  DATE. 6/6/78 @a 
(W.) 

FROM : Dru'Fuller, H-1 Health Physics Analysis Laboratory e 
SUBJECT : GAMMA ANALYSIS OF LAMPF WATER SAMPLE 

SYMBOL : H-1-HPAL-65-78 

MAIL STOP. 749  

A LAMPP water sample has been gamma analyzed using the 
Ge(Li) detector and 4,096 channel PHA. 

The results of this analysis are shown in Table I. 
concentration has been normalized to one (1) 'liter. The 
activity has been corrected to the date and time the sample 
was collected. 

The 

Cy: J. Larkin, H-1, MS 810 
File 



. __:: 

.. . _. 

TABLE I 

Sample ID 'Sample Date Sample Time Isotope (SI 

7Be 
2Mn 

xo-2 6/5/7 8 0800 
n I, n 

I, n I, 56c0 
n I, n 5 7 ~ 0  
I, It 

I, 8 ~ o  
n I, n 182,,,, 

Concentration 
@Ci/l) 

9.9 
1.6 X 
3.4 x 
4.5 X' 10 

1.3 X 10-1 

-2  ' 

1.1 x 10-1 



LOSALAMOS SCIENTIFIC LABORATORY 
UNlVERSlTV OF CALIFORNIA 

LOS ALAMOSNEW MEXICO 87545 
Telephon Exc: 

OFF I C E M EM 0 RAN D U FA 
TO : Jerry Miher, Leader, W l P F  Health DATE: July 5, 1978 

Physics, H-1 

FROM : Robert W. Xartin, H-1 Health Physics Analysis Laboratory 

A M P F  water sample has been gamma analyzed using 
the Ge(Li) detector and 4,096 channel pulse height 
analyzer. 

The results of this analysis are shown in Table I. 
The concentration has been normalized to one (1) 
liter. The activity has been corrected to the date 
and time the sample was collacted. 

SANPLE ID 

xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 

TABLE I 

COKCEiEZAT i 9:: 
SAMPLE DATE , SAMPLE TIME ISOTOPE (S)  kCi/l) 

8.9 
1.0 x 10:; 

6/12/78 0800 

6/12/78 0800 2.1 x 
6/12/18 0800 2.1 x 
6/12/78 0800 7.9 x 10 

6/12/18 0800 
6/12/78 0800 8.9 x lom2 

Cy:  J. Larkin, H-1, MS-810 
File 



WSALAMOS SCIENTIFIC IABCRATORY _ _  - 
UNlVEflSlTY OF CALIFORNIA 

LOSALAMOS.~CW MEXICO a7545 
Telephone Exc 

, OFFICE FAEMOiiANDUM . 

To . : Jerry Miller, Leader, LAMPF Health DATE: July .5 ,  1978 
physics, H-1 

’ Robert W. Martin, H-1 Health Physics Analysis Laboratory 
SUBJECT : OAKW AVALYSIS OF LAFIPF WATER SAMPLE R e v w l h b  Counsel 

SYMBOL : H-1-HPAL-73-78 

MAIL STOP: 7 4 9  

A LAMPF water sample has been gamiia analyzed using 
the Ge(Li) detector and 4,096 channel pulse neight 

The results of thin analysis are shown in Table I. 
The concentration has been normalized to one (1) 
liter. 
and tine the sample was collected. 

. analyzer. 

The activity has been corrected to the date 

TABLE I 

_. CONCENTRATIO3 
SX.;PLE SXtPLE E‘%% EAXPLE T I X  ISOTOPE (SI ‘ d C i / I )  

xo- 2 6/19/78 0800 7Ee 1.5 x lo1 

xo-2 6/19/78 0800 52w 7.8 x 

xo-2 6/19/78 0800 5 6 ~ 0  1.6 x 

xo-2 6/19/78 0800 5 7 ~ 0  2.3 x 

X) -2 6/19/78 0800 5 8 ~ 0  6.3 x lo’* 

Cy: J. Larkin, H-1, MS-810 
File 



LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CXLIFORNIA 

LOS A M O S .  NEW MEXICO 875U5 

T o ' :  

FROM : 

SUBJECT : 

sYuaoL : 

MAIL STOP 

Telaphone Exc 
OFFICE MEMORANDUM 

Jerry Miller, Leader, LARlPF Health DATE: July 6, 1978 
Phys ic s ,  H-1 @2& 
Robert W. Nartin, €I-1 Health Physics Analysis Laboratory 

GAMMA AVALYSIS OF LAPIPF YATER SAMPLE 

H-1-HPAL-74 -78 

749 

R&ew@Lab Counsel : 

SAKPLE ID 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

A LAHPF 'water sample has been g a m a  analyzed using 
the Ge(Li) detector and 4,096 channei pulse height 
analyzer. 

The results of this analysis are shown in Table I. 
The concentration has been normalized to one (1) 
liter. 
and tine the sample was collected. 

The activity has been corrected to tho date 

TABLE I 

SAMPLE DATE 

6/26/78 

6/26/78 

6/26/18 

6/26/18 

6/26/18 

6/26/18 

6/26/18 

SAMPLE TIME 

0800 

0800 

0800 

0800 

oaoo 
0800 

0800 

:. 

COiJCENTX'iiGN 
(r(ci/l) 

1.7 x lo1 

1.1 

1.4 x 10-1 

2.8 x lo-' 

3.1 x lo-* 

8 .9  x 

1.4 x 10-1 

Cy: J. Larkin, If-1, MS-810 
File . 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

Los A W O S .  NEW MEXICO 87545 

To 

FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP 

Telephone Exc 
0 F F 1 CE M E M 0 RAN DU M 

Jerry Miller, Leader, LAMPF Health DATE: July 7 ,  1978 
Physics , €I-1 

Robert W. Martin, H - l  Health Physics Analysis Laboratory 

GAMMA ANALYSES OF LAMPF WATER SAMPLES Reviewed/Lab CounSd 

H-1-HPAL-77-78 

749 

LAMPF water samples have been gamma analyzed using 
the Ge(Li) detector and 4,096 channel pulse height 
analyzer. 

The results of these analyses are shown in Table I. 
The concentrations have been normalized to one (1) 
liter, and the activities have been corrected to the 
dates and times the samples were collected. 

. CONCENTRATION. 
SAMPLE I D  SFW~LE DATE SAMPLE TIME ISOTOPE (S) W i / l )  

xo-2 7/4/78 0800 'Be 2.4 

'NDA 

NDA 

NDA 

NDA 

--- XO-3 7/4/78 0800 

XO-4 7/4\78 oaoo 

XO-5 7/4/18 oaoo 

XO-7 7/4/78 0800 

--- 
--- 
---. 

* No detectable activity 

Cy: J. Larkin, H-1, Ms-810 

File 



. . . . . .- . . . . . . .. .. .. .. . . . . . . . . 

LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS AIAMOS. NEW MEXICO 87545 
Telephone Exf 

OFFICE MEMORANDUM 
DATE: July 12, 1978 m ‘ Jerry Miller, Leader, LAMPF Health 

Physics , H-1 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory. 

SUBJECT : GAMMA ANALYSIS OF LAMPF WATER SAMPLE 

SYMBOL : H-1-HPAL-82-78 

MAIL STOP 749 

A LAMP!? water sample has been g a m a  analyzed using 
the Ge(Li) detector and 4,096 channel PHA. 

The results of this analysis are shown in Table I. 
The concentrations have been normalized to one (1) 
liter. The activities have been corrected to the 
date (7/10/78) and time (0800) the samples were 
collected. 

SAMPLE 
ID 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

ANALYSIS 
. DATE 

7/12/78 

7/12/78 

7/12/78 

1/.12/7 8 

7/12/78 

7/12/78 

TABLE I -- 

ANALYSIS 
TIMG 

1250 

1250 

1250 

1250 

1250 

1250 

Cy: J. Larkin, H-1, MS-810 

File . 

ISoTOPE(S) 

. 

CONCENTRATION 
Cq Ci/l) 

6.7 

1.1 

4.2 x 10” 

9.3 x 10’~ 
‘5.8 10’~ 

2.6 x 10” 



LOS A M O S  SCIENTIFIC LABORATORY 
~~ 

UNlVERSlN OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545 

Talephone Ext: 
OFFICE MEMORANDUM . 

DATE: July 12, 1978 . ' Jerry Miller, Leader, LAMPF Health To 
Physics, H-1 

FRO,., : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT : GAMMA ANALYSES OF LAMPF WATER SAMPLES 

: H-1-HPAL-83-78 

749 MAIL STOP: 

RevkwkilLab Counsel 
. Pubiiclyrab;v 

LAMPF water samples have been gamma analyzed using 
the Ge(Li) detector and 4,096 channel PHA. 

The results of these analyses are shown in Table I. 
The samples were collected at  an assumed time of 
0800 on 7/10/78. 

TABLE I 

SAMPLE ANALYSIS 
ID DATE 

xo- 2 7/10/'76 

XO-4 7/10/78 

XO- 5 7/10/78 

xo-7 7/10/78 

ISOTOPE (S)  . .  ANALYSIS 
TIME 

08G3 

0800 

0800 

0800 

* No detectable activity 

CONCENTRATION 
'. .WCi/l) 

*NDA 

NDA 

NDA 

NDA 

CY: J. Larkin, H-1, MS-810 

File 

. 



- 
LOS ALAMOS WXNTIFIC LABORATORY 

UNI'.'ERSITY OF C.ALIFO3NIA 
LOS ALAfJOS. NEW LlEXlCO 87545 
' Tcleplane Ext: 

OFFICE MEMGRANDUM 

lo ~ J e r r y  Miller, L e a d e r ,  LAMPF H e a l t h  DATE: J u l y  28, 1 9 7 8 '  
P h y s i c s ,  H-1  

FROM : Robert Martin,  H-1  H e a l t h  P h y s i c s  A n a l y s i s  L a b o r a t o r y  

MAIL STOP 749  

A W4PF 'water sample h a s  heen gamnia a n a l y z e d  u s i n g  
t h e  G e ( L i )  d e t e c t o r  and 4,096 c h a n n e l  p u l s e  h e i g h t  
a n a l y z e r .  

The r e s u l t s  of t h i s  a n a l y s i s  are ?&own i n  Table I. 
The concent ra ; ion  h a s  been n o r m a l i z e d  t o  one (1) 
l i ter .  The a c t i v i t y  h a s  been c o r r e c t e d  t o  t h e  date 
and t i m e  t h e  sample was c o l l e . c t e d .  The sample w a s .  
r e c e i v e d  i n  t h e  H-1  HP?G.on 7/24/78. 

TABLE I 

CO~~E:. :~p-: -~~ 0T.I 
SANPLE I D  SAMPLE DATE SAMPLE TINE ISOTOPE ( S )  (HCi / l )  

xo-2 7/17/78 oaoo 'Be 7 .1  

xo-2 7/17/78 oaoo 52Mn 6.3 x l o m 2  
xo-2 7/17/78 oaoo 5 6 ~ 0  1.7 x 

xo-2 7/17\78 oaoo 5 7 ~ 0  3.5 x 

xo-2 5 8 ~ 0  7.0 x '10-2  

Cy: J. L a r k i n ,  H - 1 ,  MS-810 
F i l e  



U I S  ALAMOS SCIENTIFIC IABOHATORY 
UNIVERSITV OF CALIFOQNl*% 

UK ALA~:OS. NEW MEXICO ww, 
~ Tclfpho~ExE 

OFFICE M E M O R A N D U M  

FROM : PQbert W. Martin, H-1 Health Physics Analysis Laboratory 

_L ' 

A LAMPF'water sanple has been gamma analyzed using 
the Ge (Li) detector and 4,096 channel pulse height 
analyzer. 

The results of this analysis are shown in Table I. 
The concentration has been normalized to one (1) 
liter. 
and tine the sample was collectec?. The sanple was 
received on 8/3/78. and the analysis was conducted 
at 1330 on that date. 

The activity has been corrected to the date 

TABLE r 

SAKPLE ID SAMPLE 'DATE SAMPLE TIWE ISOTOPE (SI - 
xo-2 7/31/78 0800 7Be 

xo- 2 7/31/78 0800 203ng 5.2 

Cy: J. Larkin, H-1, MS-810 
File 



LOS ALAMOS SCIENTIFIC LABORATORY 

TO 

FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP 

SAMPLS ID 
xo-2 

xo-2 

xo-2 

xo- 2 
xo- 2 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 875.15 

Telephon Exr: 
OFFICE MEMORANDUM 

Jerrv Miller, Leader, LAI-IPF Health DATE: August 11, 1978 
Physics , H-i 

Robert Fartin, K-1 Health Physics Analysis Laboratory 

- 

GAIWA ANALYSIS OF LAMPF WATER SAMPLE Revieweii/L ab Counsel 

H-1-HPAL-98-78 

749 

A LAMPF water sample has been gamma analyzed using 
the Ge(Li) detector and 1,096 channel pulse height 
analyzer. 

The results of this analysis are shown in Table I. 
The concentration has been normalized to one (1) 
liter. The activities have been corrected to the 
date and time the sample was collected. The sample 
was received on 8/9/78, and the analysis was con- 
ducted at 1420 on 8/11/78. 

xo-2 8/7/78 0800 58c* 1.3 x 10-1 

TABLE I 
CONCENTRATION 

SAMPLE DATE SAMPLE TIME ISOTOPE 1.5) (HCi/l) 
8/7/78 0800 7Be 1.; x io1 

8/7/78 0800 52Mn 1.5 x 10-1 

8/7/78 0800 54Mn 2.0 x 

8/7/78 0800 5 6 ~ 0  2.6 x loe2 

8/7/78 0800 57c0 4.6 x.10” 

Cy: J. Larkin, H-1, MS-810 

File 



To 

FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP 

SAMPLE ID 
XO-3 

XO-4 

XO-5 

XO-7 

Jerry Yiller, 
Physics , H-1 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSIlY OF CALIFORNIA 

LOS A U O S .  NEW MEXICO 87545 
Tekphom E x c  

OFFICE MEMORANDUM 
Leader, LAMPF Health. DATE: August 11, 1978 

Robert Hartin, H-1 Health Physics Analysis Laboratory 

GAMMA ANALYSES OF LAMPF WATER SAMPLES 

H-1-HPAL -99-78 

749 

LAMPF water samples have been gamma analyzed using 
the Ge(Li) detector and 4,096 channel pulse height 
analyzer. . .  

The results of these analyses are shown in Table I. 
The concentration has been normalized to one (1) 
liter. The activity has been corrected to the date 
and time the samples were collected. The samples 
were received on 8/9/78,and the analyses were con- 
ducted on 8/11/78 at 1146, 1300, and 1333, respect- 
ively. 

TABLE I 
CONCENTRATION . .  . . .  . &Ci/l) SAMPLE DATE S-WPLE TIPIE " ISOTOPE(S) 

8/7/78 0800 7Be 5.0 x lo-* 

8/7/78 0800 --- 'NDA 

NDA 

NDA 

--- 8/7/78 0800 

8/7/78 0800 --- 

*NO DETECTABLE ACTIVITY 

Cy: J. Larkin, H-1, MS-810 

File 



L V J ~ L I I I V I V ~ ) ~ C . I C : Y I I ~ I L  LAHUHAIUHV 
UNIVERSITY OF CALIFCHNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telcphone Exl: 

0 F F I C E M EM 0 HA 1\1 D U iV 
. Jerry Miller, Leader, LAHPr" Health , DATE: P-ugust 23, 1978 

10 
Physics, H-l 

FROM : Robert W. Martin, Health Physics Analysis Laboratory 

SUBJECT ': 

SYMBOL : H-1-HPAL-100-78 

G r W .  AVALYSIS OF LAtlPF !2'ATER SAMPLE 

MAIL STOP 749 

A LAMPF water sample has been g a m a  analyzed using 
the Ge(Li) detector and 4,036 channel pulse height 
analyzer. 

The results of this analysis are shown in Table I. 
The concentration has beer? nozmalized to one (1) 
liter. 
and time the sample was collected. 

The activity has been corrected to the date 

TABLE I 

SAF!PLE ID ' S.?JYPLE DATE SAiiPLE TIXE ISOTOPE ( S )  -_.---- 

xo- 2 8/14/78 0800 'Be 

xo-2 8/14/78 0800 52Mn 

xo- 2 8/14/78 0800 54tIn 

xo- 2 8/14/78 0800 5 6co 

xo-2 8/14/78 0800 5 7 ~ 0  

xo- 2 8/14/78 0800 58c* 

Sample was analyzed at 1030 on 8/22/78. 

C y :  J. Larkin, H-1, i4S-810 
File 

Reviewed/Lab Counsel 

CONCi3rlTRATIOX 
WCj. /I. ) 

1.6 x 10' 

1.2 x 10-1 

1.9 % 

3.5 x 

3.8 x 



TO 

FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP 

LO'S ALAMOS SCIENTIFIC lA@OFtATORY 
UNIVERSITY OF CALIFOflNIA 

LOJALAMOS.NEW UEXlCO87Y5 
Telephone E m  

OFFICE M E M O ~ A N D U M  
Jerry Miller , Leader , LANPF Healtn OAT=: August 31, 1978 
Physics, H-1 n 

W%@ 
Robert W. Martin, H-1 Health Physics Analysis Labora ory 

GL%W AVALYSIS OF LPJIPF YATER SAMPLE 

H-1-HPAL-102-78 

74 9 

A LAMPF water sample has been gamna analyzed using. 
the Ge(Li) detector and 4,096 channel pulse height' 
analyzer. 

The results of this analysis are shotm in Table I. 
The concentration has been normalized to one (1) 
liter. The activity has been corrected to the date 
and time the sample was collected. The sample was 
analyzed on 8/28/78 at 1330. 

TABLE I 

-"..-.. SAI*!PLE ID SP-MPLE -"P.TS SPAFLE TIXZ LJULUPE is j 
xo-2 8/21/78 0800 'Be 

xo-2 8/21/78 0800 5 2 m  

xo- 2 8/21/78 OB00 54vn 

xo-2 8/21/18 0800 5 6 ~ 0  

xo- 2 8/21/78 0800 5 7 ~ 0  

xo-2 8/21/78 0800 5 8 ~ 0  

Cy: J. Larkin, €1-1, MS-810 
File 

COXCZiiTiGT I C E  --+- 1.9 x lo 

'1.1 x 10-1 

1.6 x 

2.2 x 

2.5 x 10" 

7.0 X ' ~ O - ~  
c 



I D S  ALAMOS SCIENTIFIC LASOAATOHY 
UNIVERSITY OF: CALIFORNIA 

LOS&LAMOS.NEWMEXlM 01545 
Telephone Ext: 

OFFICE M E M O R A N D U M  

TO : Jerry Miller, Leader, LAElPF Health DATE: Sept6mber 1, 1970 
Physics, H-1 

FROM : Robert W. Hartin, H-1 Health Physics Analysis Labora ory. 

SUBJECT : G?WlA ANALYSIS OF LAF!PF WATER SAF!PLE 

: H-1-HPAL- 103-70 

MAIL STOP 749 

Reviewed/Lab Counsel 

A LAMPF lister sample has been gama analyzed using 
the Ge(Li) 2etector and 4,096 channel pulse height 
analyzer. 

The results of this analysis are shown in Table I. 
The concentxation has been normalized to one (1) 
liter. The activity has Seen corrected to the date 
and time the sanple was collected. The sample was 
analyzed at 0945 on 9/1/78. 

TABLE r 

SAXPLE ID 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo- 2 

SAMPLE DATE 

8/28/70 

8/28/78 

8/28/70 

8/28/70 

0/2 8/7 0 

8/28/78 

8/28/78 

SAMPLE TIXE 

0800 

0000 

0000 

0800 

0000 

0000 

0800 

CY: J. Larkin, H-1, i4S-010 
File 

ISOTOPE (SI 

7 ~ e  

24Na 

5 2 m  
.54m 

5 6 ~ 0  

57co 

50c0 . .  

cGxcEiir%T I & 
@Ci/l) 

1 1.8 x 10 

3.9 x loo 

7.6 x lo-' 

1.9 x 

2.1 x 

2.9 ,x 10" 

0.2 x 



.. 

LOS ALAMOS SCIENTIFIC: LntlORATORY 
UNIVEASITY OF CP.LIFORPIIA 

LOS ALAMOS. NtYI' MkXICO 87545 
Telephone €XI: 

OFFICE MEMORANDUM . 

TO : Jerry Miller, Leader, LAEIPF Health DATE: September 19, 1978 
Physics, H - 1  

FROM : R. W. Martin, H-1 Health Physics Analysis Laboratory 

SYMBOL : H-l-EPALIO 9-78 

MAIL STOP: 749 

A M 4 P F  water sample has been gamma analyzed using 
the Ge(Li) detector and 4,096 channel pulse height 
analyzer. 

The results of this analysis are shown in Table I., 
The concentration has been normalized to one (1) 
liter. The activity has been corrected to the date 
and time the sample was collected. 

TABLE I 

SAMPLE ID 

xo-2 

xo-2 

, xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

XO- 7 

SAMPLE DATE 

9/5/78 

9/5/78 

9/5/7 8 

9/5/78 

.9/5/78 

9/5/78 

9/5/78 

9/5/78 

SAMPLE TIME 

0800 

0800 

0800 

0800 

0800 

0800 

0800 

0300 

Cy: J. Larkin, H-1, MS-810 
File 

. *No detectable activity 

ISOTOPE (SI 
COIJCEKTF-~T I E: 

biCi/l) 

2.8 x lo1 

2.0 x 10-1 

6.6 

5.0 x lo-' 

7.4 x 

1.5 x 10-1 

2.5 x 10-1 

*NDA 



70 

FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP: 

COS ALAMOS SCIENTIFIC LABORATORY 
UEIlVERSlTY OF CALIFORNIb 

LOS ACAMOS. NE'# MEXICO 87545 
Telaphonc Ext; 

0 FF I C E PA E M 0 RAN D U M 
Jerry Xj.ller, Leader, LAflPF iIeal th 
Physics, 11-1 

DATE: September 20, 1978 

R. W. Martin, H-1 Health Physics Analysis Laboratory 

GAMXA AVALYSIS OF LAFlPF WATER SAMPLE 

H-1-HPAL-110-78 

749 

A LAMPF'water sample has been gamma analyzad using 
the Ge(Li) detector and 4,096 channel pulse height 
analyzer. 

The results of this analysis are shown in Table I. 
The concentratio!? has been normalized to one (1) 
liter. The activity has been corrected to the date 
and time the sample was collected. 

SAMPLE ID 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

TABLE I 

SAMPLE DATE SWPLE TINE ISOTOPE ( S )  

9/11/78 0800 'Be 

9/11/7 8 0800 2Mn 

9/11/78 0800 5 4 ~ n  

9/11/78 0800 5 6 ~ 0  

9/11/78 0800 5 7 ~ 0  

9/11/78 0800 5 8 ~ 0  

CGNCENTMTIOX 
&Ci/l) 

1.9 x 10 1 
I 

3.7 x 10-1 

1.9 x 

3.3 x 

5 .3  x 

1.2 x 

Cy: J. 'Larkin, H-1, MS-810 
File 



LOS AIAMOS SCIENTIFIC IABORATORY 
UNIVERSITY OF CALIFCIRNIA 

LOS AWtOS. NEW MEXICO 87545 . 
Telephone Ext: 

OFFICE MEMORANDUM 
TO : Jerry Miller, Leader, WIPF Bealth DATE: September 25, 1978 

Physics, H-1 

FROM ; R. W. Martin, H-1 Health Physics Analysis Laboratory 

A LAMPF water sample has been gamma analyzed using 
the Ge(Li) detector and 4,096 chsnnel pulse height 
analyzer. 

The results of this analysis are shown in Table I. 
The concentration has been normalized to one (1) 
liter. The activiky has been corrected to the date 
and time the sample was collected. 

SAMPLE ID 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 

SAMPLE DATE 
9/18/78 
9/18/78 
9/18/78 
9/18/78 
9/18/78 
9/18/78 
9/18/78 ' 

TABLE I - 
SAMPLE TIME 

0800 

. 0 8 0 0  

0800 

0800  

0800 
0800 

0800 

CGNCEEVTMTIOI3 
ISOTOPE (SI ( Ci/l) 

'Be 1.8 x 10' 
52Mn 1.4 x 10-1 
54Mn 2.1 x 10-2 

5 7 ~ 0  4'.5 x 10-2 
5 8 ~ 0  9.3 x 

4 %  , 9.2 10-3 

6 ~ o  6 . 8  x 

Cy: J. Larkin, H-1, MS-810 
File 



TO 

FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP: 

Jerry Miller, 
Physicsr H-1 

R. W. Martin, 

LOS ALAhlOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO E7545 
Telephone Eaf  

OFFICE MEMORANDUM 
Leader, LAFlPF Health DATE: September 28, 1910, 

H-1 Health Physics Analysis Laboratory 
GAPMA AVALYSIS OF m 1 P F  WATER SAMPLE 

H-1-HPAL-113-70 

149 

A LAMPP water sample has been gamma analyzed using 
the Ge(Li) detector and 4,096 channel pulse height 
analyzer. 

The results of this analysis are shown in Table I. 
The concentration has been normalized to one (1) 
liter. The activity has been corrected to the date 
and time the sample was collected. 
The samples were received on 9/21/10 and analyzed 
on 9/28/10. 

SAHPLE ID SAMPLE DATE 

xo-2 9/25/18 
XQ-2 9/25/18 

' xo-2 9/25/10 
xo-2 9/25/18 
xo- 2 9/25/10 
xo-2 9/25/18 
xo-2 9/25/10 

WNR (BORATE) 9/25/10 

BEAM LINE 9/25/10 

SAMPLE TIME ISOTOPE (S)  

0 0 0 0  'Be 
0800 24Na 
0800 52Mn 
0800 5 4 m  
0 0 0 0  56c0 
0 0 0 0  5 7 ~ 0  
0800 58120 

0800 'Be 

COiJCEATRATION 
&Ci/ll 

1.9 x 101 

1.9 x 10-2 

4.9 
1.3 x 10-1 

3.9 x 101; 5.2 x 
1.2 x 10 

1.1 x 101 

*No detectable activity 

Cy: J. Larkin, H-1, MS-810 
File . 



LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CbLlFOHYlA 

LOSALAM(US.NEWMEXiC0 97545 
Telephone Ext: 

OFFICE MEMORANDUM 
TO : Jerry Miller, Leader, LAFIPF Health DATE: 10/6/78 

Physics, H-1 

ReviewedlLab Counsel FROM : Dru Fuller, H - 1  Health Physics Laboratory ZS 

SUBJECT : G M X A  AUALYSIS OF LAHPF WATER SAMPLE hb'iC!Y Releasable 

'SYMBOL : H-1-HPAL- 116 

MAIL STOP: 749 

A W 4 P F  water sample has been gamma analyzed using 
the Ge(Li) detector and 4,096 channel pulse height 
analyzer. 

The results of this analysis are shown in Table I. 
The concentration has been normalized to one (1) 
liter. The activity has been corrected to the date 
and time the sample was collected. 

TABLE I 

SE>!PT.P 15 

WNR Borate 
S?MPLE I??.TE SA?!PLE TI:,?S IS9TCPZ :s : 
10/2/78 0800 Be 

5 6 ~ 0  

5 7 ~ 0  
5 8 ~ 0  

52Mn 

CGNCFET?-~.TZD!*i 

1.1 x lo2 
7.6 x 
1.6 X 
1.6 X 
9.7 x 

CY: J. Larkin, H-1, MS-810 
.File 



LOS ALAMOS SCIENTIFIC LAB0 RATOR Y 
UNIVERSITY OF CALIFORIIIA 

LOS ALAMOS,NEW MEXICO87545 
Telephone Exr: 

OFFICE M E M O R A N D U M  
To : Jerry Hiller, Leader, LAMPF Health DATE: 10/6/78 

Physics, H-1 

: Dru Fuller, H-1 Health Physics Analysis Laboratorye 

SUBJECT : GAMMA ANALYSIS OF IXYPF WATER SAMPLES 

W4 P F water samples have been gamma analvzed using the 
Ge(Li) detector and 4,096 channel pulse height analyzer. 

The results OE these analyses are shown in Table I. The 
concentration has beer! normalized to one (1) liter. The 
activity has been corrected to the date and time of each 
sample collected. 

TABLE I 

Sample ID Sample Date Isotopes Concentration (pCi/l) 
x02 10/2/78 7 ~ e  1.3 X lo1 

5 1 ~ r  5.3 x 10-1 
5 6 ~ 0  5.6 X 

. 52Mn 
lE2Ta 

6.4 X 
2.5 X 10-1 

3.2 X 
1.3 X 10-1 
9.2 X 

WNR-Mag . 10/2/78 7Be 9.5 x 10-2 

X03 10/2/7 8 7Ee 9.5 x lo-* 
='Co 2.1 x 
5 8 ~ 0  3.9 x 

NDA X07 ' 10/2/78 ---- 

No Detectable Activity 

Cy: J. larkin, Ii-1, MS-810 

File 



LUSALAHUS S L l t N  I Ik IL LAUfJllA I UllY 
UN:VEWITV OF CC.LIFORNIA 

LOSALAMO!LNtVJ!4EXlCO m 4 5  
Tclcphorlc Enr: 

0 F FI C E M E M  0 R A N  0 U M 
TO.  J e r r y  Miller, Leader ,  W!PP H e a l t h  DATE: tlovernber 8 ,  1978 

Phys ic s ,  H - 1  n 

. I - -  
FROM : Robert W. Mar t in ,  H - 1  Hea l th  P h y s i c s  A n a l y s i s  Labora tory  

A LAMPF 'vatsr s a r p l e  h a s  been ganna  a n a l y z e d  u s i n g  
t h e  G e ( L i )  detector and 4 , 0 9 6  c h a n n e l  p u l s e  h e i g h t  
a n a l y z e r .  

The resul ts  of t h i s  ana l .y s i s  are s h o m  i n  Table I.  
The c o n c e n t z o t i o n  h a s  been n o r n a l i z e d  t o  one (1) . 
l i t e r .  The a c t i v i t y  h a s  been c c r r e c t e d  to t h e  da t e  
and time t h e  sample was collected. 

TABLE I 

*No d e t e c t a b l e  a c t i v i t y  
. .  

. .. 

CY: 3. ' La rk in ,  H-1 ,  MS-810 
Pile 



LOB ALAMOS SCIENTIFIC LABORATORY 
UNIVCRSITV OF CALIFORNIA 

LO. ALANOL NEW MEXICO 07544 

OFFICE MEMORANDUM. 
To : Jerry Miller, Leader, LAMPF Health Physics, H-1 DATE: November 17, 1978 

@. 
FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT: GAMMA ANALYSIS OF WATER SAMPLE 

SYMBOL : X-1-WAL-129-78 

Ms : 749 

Reviewedkab Counsel 

A LAMPF water sample (A-2) has been gama analyzed using the Ge(Li) 
detector and the 4,096 channel PHA. 

The sample (containing 120cc of water) was collected on 11/10/78 and 
received a t  the HPAL on 11/14/78. The analysis results are sham i n  
Table I. The concentrations have been corrected t o  0800, 11/10/78. 

Sample I. D. 

A-2 

A-2 

A-2 

A-2 

A-2 

Table I 

Isotope(s) 

'Be 

'Na 

s2m 

94ll 

5 7 ~ 0  

"CO 

cy: J. Larkin. H-1, MS-810 
Fi le  

Concentration k c i l l )  

2.1 

7.4 x 10-1 

3.0 x lo-' 
8.1 

3.1 io-) 
3.7. x 10-2 

i 



LO9 ALAMOS SCIENTIFIC LABORATORY 
YNIVERSITI OF CALIFORNIA 

i 
L m  A u M o a .  NEW MEXICO n7a44 

OFFICE MEMORANDUM 

I TO : Jerry Miller, Leader, LAMPF Health Physics, H - 1  DATE November 22, 1978 

FROM : Robert W. Martin, H-1  Health Physics Analysis Laboratory 

Revieyvedlla b counsel SUBJECT: ANALYSIS OF \w\TER mu 

A LAMPF water sample (A-4) has been gamma analyzed using the Ge(Li) 
detector and 4,096 channel PHA. 

The sample (containing 75cc of water) .was collected on 11/15/78 and 
received at the HPAL on 11/20/78. 
11/20/78, and revealed no detectable activity.  

The sample was analyzed a t  1405 on 

cy: J. Larkin, H-1, a - 8 1 0  
Fi le  

: 
i 

! 

' !  



Telephone Cxr: 
0 F F I C E M E iVI 0 Rk N D U M 

DATE: 11/28/78 5 7  
. OW+- 10 ~ Jerry 1.liller. Leader, LAXPF Health 

Physics, H-1 

FROM : Dru Fuller, H-1 Health Physics Analysis Laboratory 
Reviewed/bb Counsel 

SUBJECT : G A W A  AIIALYSIS OF LXIPF '4ATER SAMPLE 

. :  
: H-1-HPAL-13 3 

MAIL STOP 743 

A LAMPF ':cater sample has been g a m a  analyzed using 
the Ge(Li) detector and 4,096 cnannel'pulse height 
analyzer. 

The results of this acalysis are shown in Table I. 
The concentzation has been normalized to one (1) 
liter. 
and time the sample was collected. 

The activity has been corrected to the date 

TABLE I 

ISOTOPE (SI - SAMPLE TINE .-- SILNPLE DATE 
-PI 

SAWLE ID 

xo-2 11/27/78 0800 7Be 

n I n 52Mn 

n n 
II 5 6 ~ 0  , 

m n n 5 7 ~ 0  

n n n 5 8 ~ 0  

n .  11 n la2T, 

_ .  

Cy:  J. Larkin, H-1, MS-810 
File 

. -  
g: .. 

COiu'CEi<'TTGi'XS 

1.4 X 10-1 

(BCi/l) 
I 

1.5 x 10'~ 

1.7 x 
1.4 x 
3.3 x 

-4 . 3.4 x 10 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNlVLRSlTY OF CALIFORNIA 

LOS AUMOS. NEW MEXICO 87¶44 
TELEPHONE: 

OFFICE MEMORANDUM 
TO : Jeny Miller, Leader, LMPF Health Physics, H-1 DATE: December 12,  1978 

FROM : Robert W. Martin, H-1  Health Physics Analysis Labora tory taf l  

SUBJECT: “44 ANALYSES OF L&QF WTER SAMPLES 

SYMBOL : H-1-WAL-135-78 

LAMPF water samples have been gamma analyzed using the Ge(Li)  detector 
and 4,096 channel PHA. 

The results of these analyses are shown i n  Table I. The concentrations 
are normalized t o  one (1) liter and have been corrected t o  the sample 
collection times. 

Table I 

Concentration 
Sample 1. D. %mle Date Sample Time Isotouek) [uCi/k) 

xo- 3 12/4/78 0800 ’Be 2.2 x 10-1 

xo- 5 12/4/78 0800 s7c0 4.6 x io-’ 

xo- 7 12/4/ 78 0800 --- *m 

XO-5 1 2  / 4/18 0800 ‘Be 2.3 x lo-’ 

Wo detectable activity 

won 

cy: J. Larkin, H - 1 ,  Ms-810 
. File 



Tclephonc Exl: 
OFFICE M E M O R A N  DUM 

TO : Jerry Miller, Leader, LAMPF Health DATE; 12/15/78 
Physics, H-1 

ReviewedlLabCwn~ . 
 FRO^ . : Dru Fulier, H-1 Health Physics inaiysis Laboratory 

SUBJECT : GAM'4A AYALYSIS OF LNlPF WATER SAMPLE 

~ H-1-HPAL-139-78 . 

MAIL STOP: 74 

A LAMTP 'water sample has been gamma analyzed using 
the Ge(Li) Zetector and 4,096 channel pulse height 
analyzer. 

The results of this analysis are shown in Table' I. 
The concentration has been normalized to one (1) 
liter. The activity has been ccrrected to'the date 
and time the sample was collected. 

TABLE I 

COi~CE;u"i'iii'l3CN 

T r - '  
ISOTOPE ( S )  (uCF/i) -- S.%i!PLE TIME 

-I..-- - SAWLE DATE --..--_- SPJX'L!: ID 

WNR M?iG. COOL 12/11/78 0800. --- NDA 
-.__-__ 

WNR BORATE 12/11/78 0800 

x02 12/11/78 0800 

*NO detectable actiei'ty 

Cy: J. Larkin, €1-1, MS-810 
, File 

I 

. 52% 

54m 
5 6 ~ 0  
5 7 ~ 0  
58c0 

182Ta 

2.4 X 101; 
1.4 X 
1.8 X 
1.6 X 10 

1.5 X lOIi 
1.8 X 
4.7 x 
6.3 X 
8.6 X 
1.8 X 
2.4 X 10 

.. 



Tclcphm Ert: 
OFF1 C E M E hl6 RAN D U M 

TO : Jerry I.liller , Leader , W I P F  Health DATE: ,12/20/78 
Physics, H-1 

. .  
FROM : 'Dru Fuller,. H-1 Health Physics Analysis Laboratory &viewedlLgbCoud 

pub!iily Wasable SUBJECT : GAM.'4R ANALYSIS OF WI.IPF WATER S.UlPLE 

SYMBOL ~ H-1-HPAL-142-78 . 

HAIL STOP: 745) 

A LAMPF 'water sample has been granrra analyzed using 
the Ge(Li) detector and 4,096 channel pulse height 
analyzer. 

The results of this anal.ysis are shown in Table I. 
The concentzation has been normalized to one (1) 
liter. 
and tine the sample was collected. 

The activity has bFen corrected to the date 

TABLE I 

SPJ!PLE 1'3 - --..._- SAXPSC DATE __. SAMPLE TIHE - ISOTOPE (SI 

12/18/78 0800 7Be 
52Mn 

xo2 

5 4 m  
5 6 ~ 0  
5 7 ~ 0  
5 8 ~ 0  

COiu'CEiu'TkX I Cii 
(&i/l) 
I 

1.6 X 10-1 
3.9 x 
1.8 x 
5 .8  x 
8.2 x 
1.8 x 

Cy: J. Larkin, H-1, MS-810 
File 

I . 



u)S A U M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALlCORNlA 

LOS AUMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
TO : Jerry Kller,  Leader, L W F  Health physics, H-1 DATE: January 4, 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory i. 

SUBJECT: 

sYmmL : 

Whl4 Au4LYSIS OF M\PF IVAER WPLE 

H- 1 -HI'.%- 2 - 79 

A WPF water sample H a s  ganuna analyzed, on 1/3/79, using the Ge(Li) 
detector and 4,096 channel PM. 

The results of th i s  analysis are shown in  Table I. 
has been normalized t o  one (1) liter. The ac t iv i t i e s  have been cor- 
rected t o  the sample collecticn date and time. 

The sample was received on 1/2/79. 

The concentration 

Table I 

Concentration 
Sample I. D. Sample Date Sample Time I s o t w e b )  (pCi/l) 

xo- 2 12/26/78 0800 'Be 4.8 x 10" 

S ~ M n  7.7 x 10-1 

5 4t.h 3.8 x lo-' 
5 7 c ~  1 . 3 ' ~  10-' 

%o 2.7 x lo-' 

cy: J. Larkin, H-1, MS-810 
Fi le  



UNlVERSlN OF CALIFORNIA . 
LOS ALAMOS. NEW MFXICO 87545 

Telephone Exc 
OFFICE MEMORANDUM 

TO : Dick Danforth, H-1, MS 776 DATE: 5/23/78 5-7 0- 
FROM : DrU Fuller, H-1 Health Physics Analysis Laboratory 

SUBJECT : OMEGA STACK FILTER 

SYMBOL : H-1-HPAL-61-78 

MAIL SOP: 7 4 9 

An Omega stack filter was run from 1339 to 1349 on 5/19/78. 
It was analyzed on the Ge(Li) detector using the 8100 MCA. 

was determined that the filter had 3.5 X 10” ,uCi/cc of 
%s . 

cy: J. Hyder, ~ - 1 ,  MS 401 
File 



To .. 

FROM : 

' SUBJECT : 

SYMBOL : 

MAIL STOP 

... 
'.- ' 

-2 * 

. . .  . . .. . .. . . - .  

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

U)SALAMOS.NEW MEXICO87545 
Telepho,m Ext: 

i 
. OFFICE MEMORANDUM 

Will iam F. Romero, Spec ia l is t ,  H-1 DATE: February 15, 1978 

. 
Robert W. Martin,  H-1 Health Pbysics Analysis 

% 

TA-54 STACKS ANALYSES 

H-1 -HPAL-l5-78 

749 

RwiewedR.ab Counsel 
Publi I Rereasa e J .&?  

l i s t e d  i n  Table I are  data f o r  TA-54 stack samples. The stack 

sampling r a t e  i s  2 cfm and the stack discharge r a t e  i s  360 cfm. 

_. .: . 

RWFVskr 

xc: F i l e  



.. 
. 

c 

I 

2. TABLE I 

I 

. .  

Act iv i ty  
Re1 eased 
(uCi/cc) 

Same1 ing 
Time (Hrs.) 

Sample 
Date 

113-617a i a  0.0 

? 28 0.0 

16 0.0 
.: 

. . .  . . 113-27178 

c 

Discharge I 
Volume ( c c )  

1.7 x l o l o  , 

9.8 x l o 9  
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I3 Cic\MMA 
ERROR 4: O:R 

I? GAMMA 

4 

#RUN GAHHA 
R E G I O N :  H1  
DETECTOR; 1 

4 UF SfiOrlTHS: 1 
nbJOLYZE HULTIPLETS'? Flu 

C. 

ILLEtjoL EXPkESSIOH OH UNDEFINED NAtlE 

# o f  S X ~ A  UNITS: 1 

LISTING DEVICE: r'r< 
.,..........,...............,~~.~+,.'.*.....~........'~~..... 

m H n A  SPECTRDGRAPHIC ANALYSIS 

CHANNEL 

32 72  
. <-a 

ENERGY AREA 

32,57 
54.48 

"i'6.01 

407. +-a 21.83 X 

100. t- 93-11 X P '1 ' 
96. t-121.17 X 

732. t- 20.7Y z -% 
39. +-io:'.3n Y 
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14b15b 
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3,737 
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. .  . 

UETEI:TOR: 1 
# O F  SIGMA UNITS: 1 
# OF SPIUOTHS: 1 
ANALYZE MULTIPLETS? NO 
L. ISTING DEVICE: TTY 

..,..,.......,........~.,.~...~,.~~.~~..~.~...~......~+~~..~ 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHClNNEL ENERGY AREA 

31.89 31.65 3078. t- 10.65 X 

275.03 275. GO 180. t- 99.'?1 X 
71.41 71.21 7853. t- 6.75 X -z27fiL 

350 04 350.08 26606. t- 1.35 X ,2't&* 

426.07 426 16 2462. t- 6.41 X 
558.87 559.07 95. t-114.17 X 
703.36 703 + 66 402. t- 19.75 X 
764.99 765 33 525. t- 14.25 X - Z I ' P b  

f'b 403 78 403 86 5755. t- 3.53 X-21' 

' " P b  

830.54 030.93 2531. t- 4.53 X z'?b 
896,56 ~196.98 258.  t- 16.19 X 2v.. 
927.97 928.41 29. t-- 83.1.0 X 
957.48 957 94 34. '1- 47.41 X 
3.006.77 1607.26 25 .  .t- 81.50 i! 
l(i33 18 1033 69 21. .t- 70.86 X 
:L 1 07,85 1108.41 57. +- 54.12 y. 
1119.91 ' 1120.47 33. t- 44.67 X 
1337.58 1338.26 16. t- 41.25 X 
1458.54 1459.27 5 5 .  t- 30.35 X ............................................................ * 



.. 



CONTROL ' AOOKA' 

$CONTROL 'A13AAm 

$TA-21-153 AIR SAMPLEI 

0800-1130 ON 3/15/78, 
GEL19 1 CH, 1K SEC CT TIME9 

TRmsI'rIoN  PLENUM^ RUN 

CT START AT 1440 ON 3/15/78. 
SECOND COUNT. 

RUN GAMHA 
REGION: H1 
DETECTOR: 1 
# OF SIGMA UNITS: 1 * OF SMOOTHS: 1 
ANALYZE HULTIPLETS? NO 
LISTING DEVICE: TTY 

............................................................ 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

31 e73 31 -50  266. 
71.99 71.80 602 + 
112.24 112.08 111. 
198.06 197.97 106. 
297 20 297.20 85. 
312.50 312.51 125. 
350 14 350.18 1879 
404 24 404.32 314. 
426.24 426.34 194. 
445.02 445.13 so 
567 76 567.96 52. 
799 61 799 .98. 42. 
830 * 53 830.92 221. 
961.89 962.36 25. 
966.96 967.44 2s. 
1274.94 1275.59 13. 
1459.39 1460.12 33. ............................................. 

I 

t- 45.72 X 
t- 30.28 X - 
t-116.57 X 
t-113.03 X 
t- 92.13 X 
t- 55.73 x 
t- 7.27 X -  

t- 35.31 x - 
t-103.67 X 
+- 83.32 X 
t- s1.1s x 
+- 20.19 X 

. 81.50 I 
+- 81.50 x 
t- 45.76 X 
t- 82.01 X 

t- 20.12 x -  

............... 
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Reviewed/La b Counsel 
Publicly Releasable 

-&8 L' 

. 

$RlJFi GAMMA 
RE c; I ON : 
LIETECTOR: 1 

:k OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
LISTING DEVICE: TTY 

t+ 1 

OF SIGMA uNI ' rs :  1 

. . , . . . , , , . . . , . . . * . . . . . . . . . . . . . . . . . I . . . . . . 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL 

31.88 
48 68 
81.94 
93.85 

121.49 
143.35 
153.43 
184.46 
204.87 
209 34 
235.10 
255.18 
269.36 
285.32 
299 27 
323 33 
350.11 
370.86 
401.67 
1 2 6 . 03 
444.16 
526.52 
583.98 

660 95 

721.75 
764.99 
830.52 
896.08 

633.01 

703 59 

926.31 
1003.91 
.-,-,-I ,I-, 

ENERGY 

31.74 
48.54 
8 1  82 
93.73 

121.38 
143.25 
153.33 
184.37 
204.81 
209.26 
235.03 
255.12 
269.31 
285.27 

323.31 
279 23 

350.10 
370 86 
401.69 
426.07 
444.21 

584.12 
526 62 

633.19 
661 16 

722.01 
765 28 
830 88 

926.76 
1004 45 
+-oa eo 

703.83 

896. SO 

10465. 
5235 

79601. 
10555. 

1438. 
4400. 
9271. 

1921. 

18676. 
9073. 

29952. 
1703. 
2945. 
1559. 

11593. 
509. 

8069. 
1391. 

85Y. 
114. 
106. 

94. 
74 

241 
52 * 

346. 
1216, 

66 
37. 
42 

1694 

2218. 

7 1 .  

AREA 

t- 11.13 x 2 3 d  ! 

4.- 26.83 X 
t- 22.38 X 
t- 2.66 X -z*TTh 
t- 5.03 X +- 1.67 X 223 Re 
t- 18.36 X 
t- 10.52 X 
t- 26.11 X 
.t __ 
t- 30.04 X 
t- 2.95 x -a'% 
t- 10.06 X 2 J l ? b  
t- 15.36 X 
t- 85.17 z 
t- 87.59 x 
t- 86.48 X 
t- 81.86 X 
+- 26.04 ~ - Z ~ ~ t ) b 7  

2 Jl&* 2.82 z - 

211pb t- 99.82 x 
t- 16.32 X- 
t- 7.89 % -"'fb 

t- 83.05 X 
t-- 51.15 X 
4.- 7n.Ah 2: 

t- 84.15 X zo7r.2 



. .  

. .  .. . . . . ._ . . . 

.. 

.. ... . 

:. .: 
. .  
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RUN GAMMA 
REGION: H2 
DETECTOR: 1 
# OF SIGMA UNITS: 1 
i O F  SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
LISTING DEVICE: TTY 

............................................................ 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

563.57 563.70 40. t- 26.09  Z ............................................................ * 





,702 f..ll.l?l = 67.2Jirc.' 
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CONTROL. 'AOOKA'  

*CONTROL 'A24\4\3AA' 

ITA-21-153 A I R  SAMPLEr 
TRANSITIONAL PLENUMv 
RllN 0800-1130 ON 3/15/7Hi 0 CiELIi  1 KEV/Cti, 2K 
SEC c:'r TIME, FOILDEII~ CT START 

HUN GAMMA 
REGION: H:L 
DETECTOR: . 1 
:k OF SIGMA UNITS: 1 
P OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L J s ' r I m  DEVICE: TTY 

* 
...,......~......,.....*,~..........1.~*..~,............~ 

CiAMHA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

.. * 

35.80 ' 

72 37 
351 e03 

404 80 

511.03 
535 + 20 
608 93 
703 *53 
753 15 

369.95 

427.04 

766.09 
831 -65 
Y70.04 

1002.42 
:iJ.OB. 52 
l l l E I . Y 3  
1136.H5 

1378.08 
1404.78 

1 :L 94 1 1 

1459.80 
1505.47 
1872 88 *........*... 

21'81 7 
351 e07 4857. t- 3.97 X 8; 

35.57 556.  t- 37.95 X 
72.17 1357. t- 20.10 X- 

- 2 1 1  

370.00 130. t- 65.71 X 
404.88 1203. +- 10.21 X -2 '"Pb  

511.19 78. t-108.44 X 
535.38 73. .t- 88.09 X 
609.16 106. t- 65.37 X 
703 + 83 89. t- 59.62 X 
753.49 49. t- 74.22 X 

427.14 409. t- 27.41 X - *'?b 

766 43 94. t- 55.13 x - 
032.04 430. t- 17.24 X -  ' I '  ?b 
V70.51 53. +- 54.64 X 

1002.92 33. t- 73.84 X 
11OY*08 26 .  t- 94.34 il 
1119 + 49 33. t- 57.12 X 
1137.42 24. t- 88.00 X 
1194.71 26. t- 94.34 X 
1378.78 19. +- 69.90 X 
1405.49 . 15. t- 42.60 X 
1460 53 49. +- 84.79 X 
1506.22 15. t- 42.60 X 
1873.77 13. t- 45.76 X 

...........*.......................t...*...*....** 









TA-21-153GIRAFFE HEADv 
1.~000 SECi BETWEEN 1 AND 

GAMMAHl 
E ION: 
DETECTOR: 1 
# O F  SIGMA UNITS: 1 
3 CIF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
LISTING DEVICE: TTY 

I....,.... t.......,..~.~~~..~~....,...~~.~.~.....~....~.,..~ 

G A M M A  SPECTROGRAPHIC nNaLrsIs 

! 

CHANNEL ENERGY n R m  

37.48 
72.15 
113.53 
271.56 
315.95 
350.52 
404.45 

609.00 

660.67 
666.33 

704.17 
765.49 

426 50 

630 + 87 

681.77 

831 0 08 
851.50 
953.48 
978.97 
1271 +25 
1372.92 
1459.57 

36 33 
71 + 10 
112.60 
271 +OS 
315.56 
350.21 

426 35 
609.18 
631 08 

666 60 
682 + 05 
704 49 
765 e 88 
831.54 
851.98 
954.04 
979.54 
1271 4 88 
1373.51 
1460.11 

404.26 

660.93 

Y 
415. 
547. 
184. 
76 
87. 

2506. 
546. 
249 + 
49. 
29 + 
32. 
36 
23 
47. 
73. 
292. 
20. 
1s. 
18. 
14 e 

14. 
59. 

t- 29.90 X 
t- 40.14 X --zz7k 
t- 66.06 X ZI Q L A  

t-100.78 ~ - 2 z 3 P a  

7.22 X - a / g  I 
t- 72.99 X 
t- 
t- 18.34 X -2t’@ 

t- 28.:13 X - W p g  
t- 86.17 X 
t-104.83 X 
t- 72.82 x 
t- 65.47 X 

t- 73.89 X -  +- 42.83 X 
t- 20.32 Z - &“Pb 
t- 78.92 X 
t- 76.21 X 
+- 38.89 ;c 
t- 44.10 Z 
t- 44.10 X 
t- 31.95 X 

t- 98.49 X *,/fi 

.....................................*.,......*........,...**. * 





TA-21-153 AIR SAMPLE OF 4/19/78r 
29000 SEC CTI 1 CM GEL1.r 
CT START AT 2:lO PM 

RUN GAMMA 
REGION: 1.41 
DETECTOR: 1 
t OF SIGMA UNITS: 1 
II OF SMOOTHS:. 1 
ANALYZE MULTIPLETS? NO 
LISTING DEVICE: TTY 

....................,........~,,,...~~~..*.........~.....~.~.. 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

36 + 53 
217.34 
323.03 

389.46 
404.59 
450.61 
458.39 
672.39 
702 54 
712.78 
755.21 
763.81 

857.54 
1002.34 
1012.27 
1062.93 
1187.00 
1254.10 
14Y4 02 

351.08 

831.79 

35.37 
216.90 
322.65 
350.77 
389.23 
404 40 
450.51 

672.67 
458.31 

702 86 
713.11 
755.59 
764.21 
832.26 
858 03 
1002 93 
1012.87 
1063.54 
1187.64 
1254 73 
1494.53 

496 t 
73. 
52. 
230 
49. 
83 
42 + 
47. 
33. 
30. 
28. 
22. 
31. 
48. 
36. 
22. 
18. 
26. 
21 
19. 
11. 

t- 19.27 X 
t-116.29 X 
t-105.03 X ' 

t- 48.61 x - ~ " B ;  
t-100.49 X +- 80009 X- zI($b 
t- 86.74 X 
t- 86.27 X 
t- 78.84 X Y 

t- 91.77 X 
+-102.60 X 

t- 99.46 X -  z"?b 

t- 61.32 X 
t- 72.52 X 
t- 86.72 Z 
t- 82.50 X 
t- 75.57 X +- 62.89 X 
.t- 49.75 x 

1,560.73 1561.19 13. t- 45.76 X ............................,*...........................~ * 
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TO 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNlVERSilY OF CALIFORNIA 

LOSAlAMOS.NEWMEXlC0 87545 
Telephone Ext: 

OFFICE MEMORANDUM 
DATE: 

LOCATION AND 
POSITION I N  
,COUNTER 

1 - Alpha Standard 
2 -Beta Standard 
3 - 2 FE - 14 - S M  - 29, 
4 - 2 FE - 15 
5 - 2 F E - 1 7  
6 - 2 FE - 18 
7 - 3 F E - 1 9  
8 - 3 FE - 20 . _ .  ._ . 

9 - 3 kE - 21  
10 - 3 FE - 22 
11 - 4 FE - 23 
12 - 4 F2 - 24 
13 - 4 FE - 26 
34 - 4 FE - 27 
15  - 5 FE - 28 
16 - 5 FE - 29 
17 - 5 FE - 30 
18 - 5 FE - 31 
19 - 7 FE - 32 
20 - 7 FE - 33 
21  - 7 FE - 34 
22 - 7 FE - . 3 5  
23 - 9 FE - A 
24 - 9 FE - B 
25 - 9 FE - C 

26 - 2 FE - TA - 35 
27 - 3 FB . 
28 - 6 FE 
29 - 7 FE 
30 - 8 FE 
31 - 8 FE - Sigma 
32 - 9 FE 
33 - 10 FE 

35 - 24 FE 
36 - 26 FE 

. .34 . - .  13 'F  =.-. . .. . . .. 

LOCATION AND ' 

POSITION IN 
COUNTER 
37 - 1 FE - Press Bldq. SM - 35 - 
38 - 2 FE 

39 - 
40 - 1- FE &?-&*.A. 
41 - 20 FE 

- Shop 15 - SM - 102 & 

. 4 2  - %&#% &&-&- 
43 - 6 FE - Bldg.  141 
44  - 9 FE 
4 5  - 10 FE 

4 6  - 9 FE - TA 43 
47 - .10 FE 

. 48 - 11 FE 
4 9  - 12 FE 
50 - 14 FE 
51 - 16  FE 
52 - 24 FE 

53 - aL9E - TA 46 
54 - 2 6  FE 

&A 

55 - 41 FE 
56 - &4 * 

57 - 11 FE - TA 4 8  
58 - 1 2  FE 
59 - 13 FE 
60 - 15 FE 
6 1  - 16 FE 
62 - 3 8  FE 
63 - 40 FE 
64 -'45 FE 

. 6 5  - 4 6  FE . . .  
66 - 51 FE 
67 - 54 FE . 

, .. . 

6 8  - 1 FE - TA 50 
69 - 2 FE 
70  - 3 FE 

. 
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TO 

LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C4LIFORNI4 

LOS ALAMOS. NEW MEXIC0875#5 
Telephone Ext: 

OFFICE MEMORANDUM 
DATE: JAN 14 1977 

' HPAL - SM - 29 - ROOM - S - 008 

SUBJECT : STACK COUNTS FOR ALL AREAS ( Weekly RUN - 168, hours ) 

SYMBOL :. H - 1 D ~ C  3 0 1976 
MAIL STOP: 749 . . .  J9H 71. 1977 

LOCATION AND 
POSITION I N  
COUNTER 
1 - Alpha Standard -5&05*  
2 - - B e t a  Standard 7/3 9 
3 - 2 FE - 14 - SM - 29 
4 - 2 FE - 15  
5 - 2 F E - 1 7  
6 - 2 FE - 18 

8 - 3 FE - 20 
9 - 3 FE - 21 

10 - 3 FE - 22 . 
11 - 4 FE - 23 

13 - 4 FE - 2 6 .  
14 - 4 FE - 27 
15  - 5 FE - 28 
16  - 5.FE - 29 
'17 -' 5 FE - 30 
18 - 5 FE - 31 
19 - 7 FE - 32 
20 - 7 FE - 33 

' 21 - 7 FE - 34 
22 - 7 FE - 35 
23 - 9 FE - A 
24 - 9 FE - B 
25 - 9 FE - C 

26 - 2 FE - TA - 35 
27 - 3 FE 
28 - 6 FE 
29 - 7 FE 
30 - 8. FE 
31 - 8 FE - Sigma 
32 - 9 FE 
33 - 10 FE 

35 - 24 FE 
36 - 26 FE 

7 -.3 FE -' 19 

12 -. 4 =z - 24 

-.a4. ..13 FE . .. -. -- - -. - .  ... . 

LOCATION AND 
.POSITION I N  
COUNTER 
37 - 1 FE - Press Bldg.  SM - 35 
3 8  - 2 FE 

43 - 6 FE - Bldg.  141 
44 -'9 FE 
4 5  - 10 FE 

46 - 9 FE - TA 43 
47 - 10 FE 

' 48 - 11 FE 
49 - 12 FE - 
50 - 14 FE 
51 - 16 FE 
52 - 24 FE 

. 5 3  - - TA 4 6  
54 - 2 FE ~~ 

55 - 41  FE 
56 - 44 FE 

57 - 11 FE - TA 48 
58 - 12 FE 
59  - 13 FE 
60 - 15 FE 
61 - 16  FE 
62 - 38 FE 
63 - 40 FE 
64 - 45 FE 

. 65  - 46 FE 
66 .- 51 FE 
67 - 54 FE 

68 - 1 FE - TA 50 
69 - 2 FE 
70 - 3 FE 

. . .  . 

.. . . 
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i 

LOSALAMOS SCIENTIFIC LABORATORY 
UNIVCRSiTY OF CALIFORNIA 

LOS ALAMOS. NEW ME- 
TelephonB Exi: 

OFFICE MEMORANDUM 
DATE: l /a1 /77  &b "' 

' HPAL - SM - 29 - ROOM - S - 008 

SUBJECT : STACK COUNTS FOR ALL AREAS ( Weekly RUN - 168 hours 1 

SYMBOL : H - 1 

MAIL STOP: 749 
. .  

LOCATION AND 
POSITION I N  
COUNTER 
1 - Alpha Standard L,-L. 6 '! 

< 

2 -Beta Standard 7 1  3.1 
3 - 2 FE - 14 - SM - 29 l / 7 -#@7 
4 - 2 FE - 15 
6 - 2 F E - 1 8  
7 - 3 FE - 19  
8 - 3 FE - 10 
9 - 3 FE - 21 
0 - 3 FE - 22 
1 - 4 FE - 23 
& - 4 7 = - : 4  

._  

.I 

3 - 4 FE - 2 6  
1 - 4 F E - 2 7  
i - 5 FE - 2 8  

a -  5 F E -  29 - 5 @E - 30 - 5 FE - 31 - 7 FE - 32 - 7 FE - 33 - 7 FE - 34 
7 FE - .35  

- 9 F E - A  
- 9 F E - B  
- 9 F E - C  

2,FE - TA - 35 I 
3 FE 
6 FE 
7 FE 
8 FE 
8 FE - Sigma 
9 FE 
10 FE 13 .FE ... . - . - . -  . . . .. . .. 

!4 FE 
6 FE 

LOCATION AND 
POSITION I N  

'. : COUNTER 
. I  31 - 1 FE - Press Bldg. SM - 35 I 

38 - 2 FE 

39 - 4 FE - Shop 15 - SM - 102 M- i 40 - 18 - 21 FE -'-- - i  
'41 - 20 FE 
. 4 2  - 22 FE - 
43 -. 6 FE - Bldg. 141  
44 - 9 FE 
45 - 10 FE 

46 - 9 FE - TA 43 
47 - 10 FE 
48 - 11 FE 
49 - 12 FE 
50 - 14 FE . 
51 - 16  FE 
52 - 24 FE 

53 - 25 FE - TA 4 6 -  dd - 
54 - 2 6  FE 
55 - 41 FE &- 56 - 44 FE - 
57 - 11 FE - TA 48 
58 - 12 FE 
59 - 13 FE 
60 - 15 FE 
61 - 16 FE 
62 - 38 FE 
63 - 40 FE 
64 -.'45 FE 

.65 - 46 FE 
66 - 51 FE 
67 - 54 FE . 

68 - 1 FE - TA 50 
69 - 2 FE 
70 - 3 PE 

. 

. . .  . .  

.. . .  
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LOS ALAMOS SCIENTIFIC IABORATORY 
UNIVERSITY OF CALIFORNIA 

 as A L ~ I O S .  NEW MEXICO e7545 
Tekphom Ext: 

OFFICE MEMORANDUM 
DATE: 

' HPAL - SM - 29 - ROOM - S - 008 

MAIL STOP: 749 

LOCATION AND 
POSITICN I N  
COUNTER 

1 - Alpha S t a n d a r d  5 X G  

/ /'.. 2 - B e t i  S t a n d a r d  7 f 3 y  
3 - 2 FE - 14 - SM - 29 J &-z/ . 
4 - 2 FE - 15  
5 - 2 FE - 17 
6 - 2 FE - 18 
7 - . 3  FE - 19 
8 - 3 F E - 2 0  
9 - 3 FE - 21  

10 - 3 FE - 22 
11 - 4 FE - 23 
12 - 4 rz  - 2; 
13 - 4 FE - '26 
14 -' 4 FE - 27 
15  - 5 FE - 20 
1 6  - 5'FE - 29 
17 - 5 FE - 30 
18 - 5 FE - 31 
19 - 7 FE - 32 
20 - 7 FE - 33 
21  - 7 FE - 34 
22 - 7 FE - 35 
23 - 9 FE - A  
24 - 9 FE - B 
25 - 9 FE - C 
26 - 2 FE - TA - 35 
27 -' 3 FE 
28 - 6 FE 
29 - 7 FE 
30 - 8 FE 

LOCATION .AND 
POSITION I N  
COUNTER 

38 - 2 FE 
37 - 1 FE - P r e s s  Bldg.  SM - 
39 - 4 FE - Shop 1!,- SM - 102 -P.c 
40 -. 18 - 21  FE - &d. 
41 - 20 FE 
42 - 22 FE - 
43 - 6 FE - Bldg.  141 1//4-&/?, 
44 - ' 9  FE 
45 - 10 FE' 

w 

47 - 10 PE 
' 48 - 11 FE 

49 - 12 FE 
50 - 14 FE 
51 - 16  FE 
52 - 24 FE 

54 - 2 6  FE - ///4-2/77 
55 - 41  FE 
56 - 44 FE - bfonk 

57 - 11 FE - TA 48 / / , q - + ' P 7  
58 - 12 FE 
59 - 13 FE 
60 - 15 FE 
61 - 16  FE . 

. 5 3  - 25 FE - TA 4 6  - b l u k  

62 - 38 FE 
63 - 40 FE 
64 - 45 FE 

. . . . . .  . . . . . . .  65 - 46 FE 
66 _- 51 FE 
67 - 54 FE 

68  .. 1 FE - TA 50 
69 - 2 FE 
70 - 3 FE 

31 - 8 FE - Sigma 
. . .  . . . . . . . . . . .  ... 

32 - 9 FE 
33 - 10 FE 

35 - 24 FE 
36 - 26 FE 

--34. .13 FE __- -. - 
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LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Exc 

OFFICE MEMORANDUM 
DATE. 

' HPAL - SM - 29 - ROOM - S - 008 
SUBJECT : STACK COUNTS FOR ALL AREAS ( Weekly RUN - 168 hours ) 

SYMBOL :, H - 1 

MAIL STOP: 749 

LOCATION AND 
POSITION I N  
COUNTER 
1 - Alpha Standard S - G o q  
2 -Beta  Standard 7/37 
3 - 2 FE - 14 - SM - 29 
4 - 2 FE - 15 
5 - 2 FE - 17 
6 - 2 FE -' 18 
7 - . 3  FE - 19  
8 - 3 FE - 20 
9 - 3 FE - 2 1  

10 - 3 FE - 22 
11 - 4 FE - 23 
12 - : r'z - 24 
13 - 4 FE - 26 
14 - 4 FE - 27 
15 - 5 FE - 28  
16  - 5'FE - 29 
'17 ? 5 FE - 30 
18 - 5 FE - 31  
19  - 7 FE - 32 
20 - 7 FE - 33 
2 1  - 7 FE - 34 
22 - 7 FE - 35 
2 3 - 9 F E - A  
24 - 9 FE - B 
25 - 9 FE - C 

LOCATION AND 
POSITION IN 
COUNTER 
37 - 1 FE - Press  Bldg. SM - 35 
38 - 2 FE 

39 - 4 FE - Shop 
40 - 18 - 
41 - 20 FE 
42 - 22 FE 

& 

I / 

44 - ' 9  FE I 
45 - 10 FE 

46 - 9 FE - TA 43 1 / L s c e 2 / p 7  
47 - . l o  FE 

' 48 - 11 FE 
49 - 1 2  FE 
50 - 14 FE 
51 - 16 FE 
52 - 24 FE 

26  - 2 FE - TA 57 - 11 FE - TA 48 
27 - 3 FE 58 - 1 2  FE 
28 - 6 FE 59 - 13 FE 
29 - 7 FE 60 - 15 FE 

61 - 16 FE 
62 - 38 FE 
63 - 40 FE 
64 - 45 FE 

66 .- '51 FE 
67 - 54 FE 

30 - 8 FE 

32 - 9 FE 
33 - 10 FE 

35 - 24 FE 
36 - 26 FE 

68 - 1 FE - TA 50 1 
69 - 2 FE 
70 - 3 FE 

31 - 8 FE - Sigma 

.-.34 - ..I3 . . .  -. . . . . . . .  65 - 46 FE . .  . . . . . . . .  . . . .  
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF: CALIFORNIA 

LOS ALAMOS. F" '.vEXICO 87546 
Telephone Ext: 

OFFICE M E M O  RAN DU M 
DATE: T o . :  

. ' HPAL - SM - 29 - ROOM - S - 008 

SUBJECT : .STACK COUNTS FOR ALL AREAS ( Wercly RUN - 168 hours ) 

SYMBOL : H - 1 

MAIL STOP 749 

LOCATION AND ' LOCATION A h 9  POSITION IN 
COUNTER . P O S I T I O N  I N  

COUNTER 
37 - 1 FE - Press Bldg.  SM - 35 
38 - 2 FE 

1 - Alpha Standard 863 
2 --Beta Standard 6~76 
3 - 2 FE - 14 - SM - 29 !/3//4?-4'@7 
4 - 2 FE - 15 
5 - 2 FE - 17 
6 - 2 FE - 18 
7 - 3 FE - 19  
8 - 3 F E - 2 0  
9 - - 3  FE - 21 

10 - 3 FE - 22 
11 - 4 FE - 23 
12 - 4 1E - 24 
13 - 4 FE - 26 
14 - 4 FE - 27 
15 - 5 FE - 28 
16  - 5 FE - 29 
17 - 5 FE - 30 
18 - 5 FE - 31 

20 - 7 FE - 33 
21 - 7 FE - 34  
22 - 7 FE - 35 
23 - 9 FE'- A 

- 24 - 9 FE - B 
25 - 9 FE - C 

26 - 2 FE - TA - 35 1/29? ehT 
27 - 3 FE 
28 - 6 FE 
29 - 7 FE 
30 - 8 FE 

19 - i FE - 32 

. .._ - . .. . . . . . . . . . . 

43  - 6 FE 
44 - 9 FE 
45 .- 10  FE 

4 6  - 9 FE - TA 43 ;b1/77 

B l d g .  141 &/77 ././'' 
- 4/77 

I f  47 - 10 FE 
48 - 11 FE 
4 9  - ' 1 2  FE 

' 50 - . 14  FE , 

51 - 16 FE 

57 - 11 FE - TA 48 / / z f i  - 9 F 7  
58 - 12 FE 
59 - 13 FE 
60 - 15 FE 
6 1  - 16 FE 
62 -. 38  FE 
63 - 40 FE 
64  - 45 FE 
65 -.46-FE . . - _. . - - . .- - . - 
66 - 51 FE 
67 - . 5 4  FE 

6 9  - 2 FE 
70 - 3 FE 
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LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEWMEXICOB7545 
Telephone Ext: 

OFFICE MEMORANDUM 

' HPAL - SM - 29 - ROOM - S - 008 
STACK COUNTS FOR ALL AREAS ( Weekly RUN - 168 hours ) SUBJECT : 

SYMBOL : H - 1 

MAIL STOP: 749 

LOCATION AND 
P O S I T I O N  I N  ~ 

COUNTER 
1 - A l p h a  Standard 5bOY 

. 2  - B e t a  Standard 7/57 
3 - 2 F E - 1 4 - S M -  29 q y -  11/77 
4 - 2 FE - 15  
5 - 2 FE - 17 
6 - 2 FE - 18 
7 - . 3  FE - 19  
8 .. 3 FE - 20 
9 - 3 FE - 21 

10 - 3 FE - 22 
11 - 4 FE - 23 

24 12 -. 1: r"z -. 
13 - 4 FE - 26  
14 - 4 FE - 27 
15 - 5 FE - 28 
1 6  - 5 ' F E  - 29 
1 7  - 5 FE - 30 
18 - 5 FE - 31 
19 - 7 FE - 32 

21  - I FE - 34 
22 - 7 FE - 35 
23 - 9 FE - A ' 

24 - 9 FE - B 
25 - 9 FE - C 

26 - 2 FE - TA - 35 
27 - 3 FE 
28 - 6 FE 
2 9  - 7 FE 
30 - 8 FE 

20 - 7 FE - 33 

31 - 8 FE - Sigma 2/q-  1 1  177 
32 - 9 FE 

. .. . .  
33 - 10 FE' .-.34 . I 3  F E .  - - . .  ---  - -. 
35 - 24 FE 
36 - 26 FE 

LOCATION AND 
P O S I T I O N  I N  
COUNTER 
37 - 1 FE - Press B l d g .  SM - 
38 - 2 FE 

39 - 4- 1 5  - SM - 102 a 
3 5 1117 

. .  

40 -. W 4S.&-& 
41 - 20 FE 
4 2 - w  &&-& 

43 - 6 FE - B l d g .  141 
44 - ' 9  FE 
45 - 10  FE 

46 - 9 FE - TA 43 
47 - 10 FE 
48 - 11 FE 
4 9  - 12 FE 
50 - 14 FE 
51 - 16 FE 
52 - 24 FE 

54 - 26 FE '1 t w -  a/,'! - 53 - w- TA 46  

55 - 41 FE 
5 6 - -  && 
57 - 11 FE - TA 4 8  a)+- ,,I77 
58 - 1 2  FE 
59 - 13 FE 
60 - 15 FE.  
61 - 16 FE . 
62 - 38 PE 
63 - 40 FE 
64 - 4 5  FE 
65 - 46  FE . . . . . . . . . . . . .  
66 .- '51 FE 
67 - 54 FE 

6 8  - 1 FE - T A  50' )/Lo' - 
69 - 2 FE 
70 - 3 FE 
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TEST TOTAL 
. LOCATION BEGIF ENP HOURS M3/min 

3 f F  
/ 4 - I 11/77 

- a0 - sbf-i 7 452a ?d jbf # E 5 7  

- I 
. 

w I 

RNE CONTAMINATION .TESTS 
I I I I I I 

COUNT DATE 
To{AL -TIME NET 

P# D/m/M3 REMARKS M D/M BKGD D/min. 

3 7 s  .' 8/ . 59.21 . 0 I D 7  && - 

U I I  I 

I I I I - I I I I '  
I~ I I I  -I 



W S  ALAMOS SCIENTIFIC LABORATORY 
UNlVCRSlTY OF CALIFORNIA 

LOSALAMOS.NEW YEXlCOU7545 
Telephone Ext: 

OFFICE MEMORANDUM 
To DATE: 

: 

SUBJECT : 

APAL - SM - 29 - ROOM - S - 008 

STACK COUNTS FOR ALL AREAS ( Weekly RUN - 168 hours ) 

SYMBOL : H - 1 
+- /y77 

MAIL STOP 74 9 . .  

LOCATION AND 
POSITION IN 
COUNTER 
1 - Alpha Standard 5-03 

.'.2 .-Beta Standard L 7 L 
3 - 2 FE - 14 - SM - 29 
4 - 2 FE - 15 
5 - 2 FE - 17 
6 - 2 FE - 18 
7 - 3 FE - 19 

. 8  - 3 FE - 20 
9 - 3 F E - 2 1  

10 - 3 FE - 22 
11 - 4 FE - 23 . 

13 - 4 FE - 26 
.14 - 4 FE - 27 
15  - 5 FE - 28 
1 6  - 5 FE - 29 
17  - 5 FE - 30 
18 - 5 F E  -' 31 
19 - 7 FE - 32 
20 - 7 FE - 33 
21 - 7' FE - 34 
22 - 7 FE - 35 
23 - 9 FE - A  
24 - 9 FE - B 
25 - 9 FE - C 

26 - 2 FE - TA - 35 
27 - 3 FE . 
28 - 6 FE 
29 - 7 FE 

12 - 6 rz - - a  
.%- 

30 - 8 FE I 
31 - 8 FE - Sigha 
32 - 9 FE 

. .  
33 - . l o  FE 

35 - 24 FE 
36 - 26 FE 

34 - 13 FE :: . . .. ... __: 

LOCATION AND 
POSIfiON I N  
COUNTER 

38 - 2 FE 

39 - 4 FE - Shop'15 - SM - 102 
40 - 18 - 21 FE 
.41 - 20 FE 
42 - .22.FE 

37 - 1 FE - Press Bldg. SM - 35 ' 4  

43 - 6 FE - Bldg. 141 
44 - 9 FE 
45 - 10 FE 

46 - 9 FE - TA 43 
47 - . l o  FE 

. 48 - 11 FE 
49 - 12 FE 
50 - 14.FE . 
51 - 16 FE 
52 - 24 FE 

-' , 
Trm - w- 
44-m- 

11 FE - TA 48 
12 FE 
13 FE 
15 FE 
16 FE 
3% FE 
40 FE 

.'45 FE 
-46 FE 
51 FE 
54 FE . 

_ _  - - -. . . - -. 

. 
hf . 4 f f l -  2 FE 
& - 3 FE 

- '1 FE - TA 50 
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LOS ALAMOS SCIENTIFIC LABOAATOHY 
UNlVlRSlTY OF CALIFORNIA 

LOS A L W S .  NEW MEXICO 87545 
Telephone ExI: 

OFFICE M E M O  RAN DUM 
TO . DATE: 

mRoM 

SUBJECT : 

' HPAL - SM - 2 9  - ROOM - S - 008 

STACK COUNTS FOR ALL AREAS ( Weekly RUN - 168 hours ) 

SYMBOL : H - 1 

MAIL STOP: ' 7 4 9  

LOCATION AND 
POSITION I N  

5 - 2 FE - 1 7  
6 - 2 FE - 18 
7 - 3 F E - 1 9  
8 - 3 .FE - 20  
9 - 3 F E - 2 1  

10 - 3 FE - 22 
11 - 4 FE - 2 3  
12 - 4 r c  

~ 2; 
13 - 4 FE - 2 6  
1 4  - 4 FE - 2 7  
15 - 5 FE - 28 
16 - 5 FE - 29 
17 - . 5  FE - 30 
18 - 5 FE - 31 
19 - 7 . F E  - 32 
20 - 7 FE - 33 
21  - 7 FE - 34 
22 - 7 FE - . 3 5  
23 - 9 FE - A 
24  - 9 FE - B 
2 5 - 9 F E - C  

29 - 7 FE 
30 - 8 FE 
31 - 8 FE - 
32 - 9 FE 
33 - 10 FE , 

34 - 13 .!?E' 
35 - 2 4  FE 
36 - 26 PE 

Sigma ~ t z -  2 ~ 1 7 7  I 
. . .  . . . . . .  . . .  ._ 

. .  

I 

. . 

LOCATION AND 
POSITION I N  -_  
COUNTER 
37 - 1 FE - P r e s s  Bldg .  SM - 
38 - 2 FE 

- 102 
40 - 
'41 - 20 FE 
.42  -- &L 

43 - 6 FE - B l d g .  141 2/Ig 
44 - 9 FE 
45 - 10 FE 

.. 
. . .  .. 

47 - m 
" 48 - Iwt 

49 - m - ~~ 

5 0 - m  . 
51 - . .  
52 - M . .  

I 1 

58 - 12 FE 
59 - 13 FE 
60 - 15 FE 
61 - 16 FE 

f . I  

62 - 38 FE 
63 - 40 FE 
64 -.'45 FE . . . . . . .  . .  65 - 46 FE ' . . . . . . .  
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TO 

COS ALAMOS SCIENTIFIC LABORATORY 
UNIVKRS~TY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO t J M 5  
Telephone Exc: 

O F F I C E  MEMORANDUM 
DATE: 

' HPAL - SM - 29 - .ROOM - S - 008 . .  
SUBJECT : STACK C O m T S  FOR ALL AREAS ( Weekly RUN - 168 hours 1 

SYMBOL : H - 1 

MAIL STOP: ' 749 

LOCATION AND . LOCATION AND 
' P O S I T I O N  I N  POSITION I N  

"",l¶,,n=.?l 

COUNTER 
37 - 1 FE - P r e s s  B l d g .  SM - 
38 - 2 FE 

Cuuiv rLn 
1 - Alpha S t a n d a r d  S L c y  

3 - 2 FE - 14 - SM - 29  2><7%/&7 
: 2  . -Be ta  S t a n Z a r d  77-37 . /  
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LOSALAMOS SCIENTIFIC LABORATOHY . 
UNlVCASiTY OF CALlFOnNlA 

LOS ALMWS. NEW MEXICO 87545 .. .- 

To 

Tekphoni EXE 
OFFICE M E M O R A N D U M  

' HPAL - SM - 29 - ROOM - S - 008 

SUBJECT : STACK CXN"JN FOR ALL AREAS ( Weekly RUN - 168 hours ) 

MAIL STOP ' 749 

LOCATION AND 
POSITION IN 

-- . 

COUNTER 

:2 -Beta Standard ,7'3F-' 
1 - Alpha Standard J605.- 

3 - 2 FE - 14 - SM - 29 
4 - 2 FE - 15 

. 5  - 2 FE - 17 
6 - 2 FE - 18 
7 - 3 FE - 19 
8 - 3 . F E  - 20 
9 - 3 FE - 21 

1 0 - 3 F E - 2 2  
11 - 4 FE - 23 
&L 4 rz - 24 
13 - 4 FE - 26 
14 - 4 FE - 27 
15  - 5 FE - 28 
16 - 5 FE - 29 
17 - . 5  FE - 30 
1 8 -  5 FE - 3 1 .  
19 - 7 . F E  - 32 
20 - 7 FE - 33 
21 - 7 FE - 34 ' 

22 - 7 FE - 35 
23 - 9 FE - A 
24 - 9 FE - B +% Ai. - 
26 - 2 FE - TA - 35 
2 7 - 3 F E  . .  . 
28 - 6 F E  
29 - 7 FE 

1- - 

TAL ~ & d ' > ; c  & +- 

25 .. 9 FE - C 7 
30 - 8 FE . ,  

33 - 10 FE , , . .; 
3 4 ' -  1 3 ' F E  
35 - 24 FE 
36 - 26 FE 

. . -. . . . . . . . . . . . 

. . 

. .  

LOCATION AND 
POSITION IN .. 
COUNTER 
37 - 1 FE - Press B l d g .  SM - 
3 8  - 2 FE 

3 9  - 4 FE - Shop 15  - SM - 102 
40 - 18 - 21 FE 
41 - 20 FE 
4 2  - 22.FE 7 

43  - 6 FE - Bldg. 141 
. . .  . .  . .. 44 - 9 FE 

45  - 10 FE 

46 -' 9 FE - TA 43  3/7-/' 
47 - . I O  FE , 

48 - 11 FE 
4 9  - 12 FE 
50 - 14 FE 
51 - 16 FE . 
52 - 24 FE 

57 - 11 FE - TA 48  .5/q-/f i7 
58 - 12 FE 
5 9  - .  13 FE 
60 - 15 FE 
61 - 16 FE 
62 - 3 8  FE 
63 - 40 FE 
64 - . '45  FE 
65 - 46 FE . .  - .  
66 - 51 FE 
67 - 54 FE . . 

68 - :l FE - TA 50 3/$-/< 

. .. . . 

. 
/7 

69 - 2 FE 
7 0  - 3 FE 
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': 

To 

LOS ALAMOS SCIENTIFIC LABORATOHY 
UNIVCflSiTY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO ~175.45 
Tekphonc €xi: 

OFFICE M E M O R A N D U M  

' HPAL - SM - 29 - ROOM - S - 008 

SUBJECT : STACK ( Weekly RUN - 168 hours ) 

SYMBOL : H - 1 

MAIL STOP: ' 749 

LOCATION AND 
POSITION 111 
COUNTZR 
1 - Alpha Standard 5-66 '/ 

.'.2.-Beta Standard 7 1  3'7 
3 - 2 F E - 1 4 - S M - 2 9  . 
4 - 2 FE - 15 
5 - 2 FE - .17 
6 - 2 FE - 18 
7 - 3 F E - 1 9  
8 - 3.FE - 20 
9 - 3 F E - 2 1  

10 - 3 FE - 22 
11 - 4 FE - 23 12 - a -- .I" 

13 - 4 FE - 262 
14 - 4 FE - 27 
15 - 5 FE - 28 
16 - 5 FE - 29 
17 - 5 FE - 30 
18 - 5 FE - 31 
19 - 7 FE - 32 
20 - 7 FE - 33 
21 - 7 FE - 34 ' 

22 - 7 FE - .35 
23 - 9 FE - A 
24 - 9 FE - B 
25 - 9 FE - C 

26 - 2 FE - TA - 35 
2 7 - 3 F E  : 
28 - 6 FE 
29 - 7 FE 
30 - 8 FE 
31 - 8 FE' -  Sigma 
32 - 9 FE 

34 - 13'FE 
35 - 24 FE 
36 - 26 FE 

7 f L I  - 8.7 

33 - 10 FE,a .. :.. . . . . .  

. . . . . .  

LOCATION AND 
POSITION I N  ._ 
COUNTER 
3.7 - 1 FE - Press Bldg. SM - 35 
38 - 2 FE 

ii 

39 - 4 FE - Shop 15 - SM - 
40 - 18 - 21 FE 

43 - 6 FE - Bldg. 141  
44 - 9 FE 
45 - 10 FE 

46 - 9 FE - TA 43 
47 - 10 FE 
48 - 11 FE 
49 - 12 FE 
50 - 14 FE 

52 - 24 FE.  
51.- 16 FE' 

53 - 25 FE - TA 4 6 7  
54 - 26 FE 

. .  55 - 41 FE 
56 - 44 FE 

57 - 11 PE - TA 48 
58 - 1 2  FE 
59 - .13 FE 
60 - 15 FE' 
61 - 16  FE 
62 - 38 FE 
63 - 40 FE 
64 - ' 4 5  FE- 
6 5  - 46 FE- . . . .  
66 - 51 FE- 
67 - . 5 4  FE . . 

68 - 1' FE - TA 50 I '  

69 - 2 FE 

. . . . .  

. 
. 

. . .  
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to 

FROM 

SUBJECT 

SYMBOL 

: HPAL - 
: STACK 

: R - 1  

COS ALAMOS SCIENTIFIC LABORATORY 
UNlW ASiTY OF CALIFOIINIA 

LOS ALAMOS. NEW MEXICO U7545 
Telcphom Ex(: 

OFFICE MEMORANDUM 
DATE: 

SM - ' 2 9  - ROOM - S - 008 

COUNTS FOR ALL AREAS ( Weekly RUN - 168 hours 

MAIL STOP: ' 749 

LOCATION AND 
POSITION I N  
COUNTER 
1 - A l p h a  S t a n d a r d  bo3 
:2 . - B e t i  S t a n d a r d  b7 + 
3 - 2 FE - 14 - SM - 2 9  
4 - 2 FE - 1 5 '  
5 - 2 FE - 1 7  
6 -  2 F E -  18 
7 - 3 FE - 19 

. 8 -  3 F E -  20 
9 -  3 FE - 2 1  
10 - 3 FE - 22 
11 - 4 FE - 23 . 
:2 - 4 FZ .. 0i-r - 4  

13 - 4 FE - 2 6  
1 4  - 4 FE - 27 
1 5  - 5 FE - 2 8  
16 - 5 FE - 2 9  
17  - 5 FE - 30 
18 - 5 .FE - 31 
19 - 7 FE - 32 
20 - I FE - 33 
21 - 7 FE - 34 
22 - 7 FE -.35 
23 - 9 FE - A 
24 - 9 FE - B 
25 - 9 FE - C 

26 - 2 FE - TA - 35 
27 - 3 FE . 
28 - 6 FE 
29 - 7 BE 
30 - 8 FE 
31 - 8 FE - Signa 
32 - 9 FE 
33 -.lo FE . . . .  ... 
34.  - 13 . FE7.'.' . . . . . . .  . . . . . . . . .  

35 - 24 FE 
36 - 26 FE 

. 

LOCATION AND 
POSIfiON I N  
COUNTER . .  

i 37 - 1 FE - P r e s s  Bldg. SM - 35 
38 - 2 FE 

40 - 18 - 2 1  FE 
'41 - 20 FE 
42 -. 22 FE 

43 -. 6 FE - B l d g .  141 
44 - 9 FE 
45 - 10 FE 

46 - 9 FE - TA 43 
47 - . l o  FE 
48 - 11 FE 
49 - 1 2  FE 
50 - 14 FE . 
51 - 16 FE 
52 - 2 4  FE 

Y 

. .  

53 -w- TA, '46-  
54 - 

57 - 11 FE - TA 48 
58 - 1 2  FE 
59 - 13 FE 
60 - 15 FE 
61 - 16 FE 
6 2  - 38 FE 
63 - 40 FE 
64 -.'45 FE 
65' - -46 FE ' . . . .  
66 - 51 FE 
67 - 54 FE . 

68 - .1 FE - TA 50 
69 - 2 F E .  
70 - 3 FE 

. . __ . ._ . - 

. 
._ . __  _- . _ . .- ... 
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COSALAMOS SCIENTIFIC LABORATOAY 
UNlWRSiTV OF CALIFMINIA 

LOSAL~MOS.NEWM~XICOt17545 
Telcphono Exl: 

OFF1 CE MEMORANDUM 
DATE: 

' HPAL - SM - 2 9  - ROOM - S - 008 

MAILSTOP ' 7 4 9  

LOCATION AND 
POSITION IN 
COUNTZR 
1 - A l p h a  Standard  5 c 3  

:2  -Beta Standard h.76 
3 - 2 FE - 14 - SM - 2 9  
4 - 2 FE - 1 5  
5 - 2 FE - 17  
6 -  2 F E -  18 
7 - 3 F E - 1 9  

' 8 - 3 F E - 2 0  
9 - 3 FE - 2 1  

10 - 3 FE - 22 
11 - 4 FE - 2 3  . 
12 - # rz - - 4  

1 3  - 4 FE - 2 6  
1 4  - 4 FE - 27 

&-a 

. . _ . . _  

21 - 7 FE - 3 4  
22 - 7 FE - . 3 5  
2 3 . -  9 FE - A 
24 - 9 FE - B 
2 5  - 9 FE - C 

26 - 2 FE - TA - 3 5  
27 - 3 FE . 
28  - 6 FE' ' 

2 9  - 7 FE 
30  - 8 FE 
31 - 8 FE - Sigma 
32  - 9 FE 
3 3  - . l o  FE . . .. - . . 
34. - 13 .FE . ..... :._ . . . . . . . . . . 

35 - 2 4  FE 
3 6  - 2 6  FE 

. .  .. 

. 

LOCATION AND 
POSITlON IN 
COUNTER 
3.7 - 1 FE - Press B l d g .  SM - 3 5  
38 - 2 FE 

40 - 
. 4 2  

4 3  - 6 FE - B l d g .  141 
44 - 9 ??E 
45 - 10 FE 

46 - 9 FE - TA 4 3  
4 7  .- . l o  FE 
48 - 11 FE 

50 - 14 .FE ' . 

52 - 2 4  FE 

. .  . . .  , . .  49 - 12 FE . .  

51 - 16 FE . .  . .  . -  

5 3  - 2 5  FE .. TA 46 
54 - 2 6  FE 
55 - 41 FE 
56 - 44 FE 

5 7  - 11 FE - TA 48 
58 - 1 2  FE 
59 - 1 3  FE 
60 - 1 5  FE 
61 - 16 FE 
62 - 3 8  FE 
63 - 40 FE 
64 - ' 4 5  FE 
6 5  - -46 FE 
66 - 5 1  FE 
6 7  - 5 4  FE . 

68 - 1 FE - TA 50 
69 - 2 FE 
70 - 3 FE 

. . -. . . - . . _ _  . - . _  



9 F L . S -  STACKS - FOR 3/25-4/1/77 
NUMBER 1 - ALPHA STANDARD - # 503 I 2 
NUMBER 2 - BETA STANDARD- # 676 I i N??. * 
NUMBER 3 - 7 0  - A S  PER MASTER SHEET ATTACHE0 

01 
0 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
0 
1 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

41 
42 
43 
44 
45 
46 
47 
48 
49 
0 
1 
52 
53 

40 

CJJ 

0000085 
0000045 
00001 19 
0000055 
00007 
0000705 

0001014 
0000876 
0000923 
0000939 
0000038 
0000097 
000004 1 
0000030 
0000040 
0000038 
0000125 
0000093 
0000193 
00002 19 
0000128 
0000627 
0001254 
0000722 
0000304 
00001 24 

oooo62i: 000077 

0016991 
0000690 
0000062 
0053469 
0000874 
00346 10 
0000120 
00001 06 
0000053 
000004 
0000654 
0000039 
00003 19 
000085 1 
0000579 
0000843 
0000549 
0000438 
0000923 
0000664 
0000650 
0000 149 
0000036 
nnnni i o 

: Z p  I% 6 

00172 

00003 
00003 
00046 
00010 
00010 
0001 1 
0003 1 
002 78 
00007 
00008 
00001 
00000 
00003 
00001 
00001 
00001 
00003 
00002 
00001 
00005 
00004 
00010 
00002 
00012 
00003 
00003 
00100 
00004 
0001 4 
01245 
00033 
00094 
00005 
0001 1 
00002 
00047 
00263 
00008 
00005 
00255 
00024 
00003 
00006 
oooog 
00006 
00004 
00005 
00001 
00004 
nnnna 

00006 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1 nnnn 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 ~. 

01 
01 
01 

01 
01 
01 

::-nR.-.L 
01--- 
01 
01 *- 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
ni  

. .  

.. . 



56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

0000014 
000 08 7 2 

00006i9 00008 1 
0000759 
0000756 
0000393 
0032047 
0006475 ~ _ _ ~  ..- 
000038 I 
0000135 
0000047 
0000326 
0000470 
0000155 

00003 P 0000 01 
oooozl 
0°002 0000 
00036 
00006 
00013 

. ~ - ~ -  

10000 
10000 
l0000 
10000 
10000 
10000 

00027 10000 
00006 10000 
00000 10000 
00001 10000 
00002 10000 
00001 10000 
00004 10000 
00005 10000 

~. 

01 
01 
01 .. 
01 - .  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

. . .. 

, .. 



To 

LOS ALAMOS SCIENTIFIC LABORATOHY 
UNlVCRSlTY OF CAL1I:ORNIA 

LOS ALIUIfJS. NEW MEXICO U7545 
Telcphom ExE 

OFFICE MEMO RAN DUM 
DATE: 

. .  

MAIL STOP: 749 

LOCATION AND 
POSITIOH IN _ _ _ _ _ ~  ~ 

COUNTER 

:2 .-Beta S-candard 2 1 - Alpha Standard 3-d 

3 . -  2 FE - 14 - SM - 29 
4 - 2 FE - 15 
5 - 2 FE - 17 
6 - 2 FE - 18 
7 - 3 F E - 1 9  
8 - 3 FE - 20 
9 - 3 FE - 21 

10 - 3 FE - 22 
11 - 4 FE - 23 
12 - rz - 2.: 
13 - 4 FE - 26 
14 - 4 FE - 27 
1 5  - 5 FE - 28 
1 6  - 5 FE - 29 
17 - 5 FE - 30 
18 - 5 PE - 31 
19  - 7 FE - 32 
20 - 7 Fd.- 33 
21 - 7 FE - 34 
22 - 7 FE - . 3 5  
23 .. 9 FE - A 
24 - 9 FE - B 
25 - 9 FE - C 

LOCATION AND 
POSITION IN . .  

ii COUNTER 
37 - 1 FE - Press B l d g .  SM - 35 
38  - 2 FE 

. .  
40  

. 4 2  

43  - 6 FE - B l d g .  141 

45  - 10 FE . 
4 6  - 9 FE - TA 43 
47  .- .10 FE 

. '48 - 11 FE 
49 - 12 FE 
50 - 14 FE 
51 - 1 6  FE 

44 - 9 FE . .  

. .  
52 - 24 FE /"&clc 

53 - 6 E -  TA 46 - 
54 - 26 FE 

26 - 2 FE - TA - 35 
27 - 3 FE . 58 - 12 FE 
28 - 6 FE 59 - 13 FE 
29 - 7 FE 60 - 1 5 . F E  
30 - 8 FE 61 - 16 FE 

62 - 38 FE 
63 - 40 FE 31 - 8 F E  - Sigma 

32 - 9 FE 64 - '45  FE 
34.-; -i3 FE _ _  . . . . . . . . . . . . . . . . .  

66 - 5 1  FE 
35 - 24 FE 67 - 54 FE . 36 - 26 FE . 

6 8  - .1 FE - TA 50 
69 - 2 FE 
7 0  - 3 FE 

57 - 11 FE - TA 48 

33 - . l o  FE . - . . . . . .  65 - 46 FE . . . .  . . .  . . .  



DATE OF ANALYSIS----- 4/18/77 

STACKS FOR 4/1-8/77 

1 
2 
3 THRU 70 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
1 
19 
0 
1 

3 

5 
6 
2 7  
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
0 
1. 
42 
43 
44 
45 
46 
47 
48 
49 
0 

.51  
C. )  

0007857 
0051023 
0000038 
00001 58 
0000043 
0 0 0 0 0 4 6 
0000489 
0000345 
000007 
0000438 
0000586 
0000472 
0000580 
0000550 
0000040 
0000044 
0000044 
0000048 
0000037 
0000061 
000009 
00000 
0000358 
00001 79 
0003784 
0000324 
0000504 
0000425 
00001 68 
0000060 
001 4205 
0000860 
0000088 
0035440 
0001970 
0044406 
0000128 
0000152 
0000027 
000003 
0000487 
000005 1 
00001 79 
00004 10 

0000583 
0001235 
000057 1 
0001330 
0000925 
0000837 
nnnnrQr 

0000360 

ALPHA STANOARO #SO3 
BETA STANOARO #676 
STACKS FOR 4/1-8/77 

43823 
00074 
00001 
00000 
00000 
00001 
00007 
00007 
0006 
0001 1 
0008 
00022 
00002 
00005 
00003 
0001 1 
00006 
00000 
0000 
0000 
00000 
00005 
00000 
00005 
00003 
00005 
00002 
00009 
00005 
00004 
00130 
00006 
00014 
01 170 
0003 1 
00199 
0001 7 
00026 
00002 
00006 
00622 
00027 
00001 
00054 
00007 
00006 
00005 
00001 
00004 
00012 
00006 
nnnna 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
I nnnn 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

' 01 
01 
01 
01 
01 
01 
01 
01 . 01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
nc 

1.; 

1 

f . :  

.. . 



... 
1 ._ 

cccc-cccccccccccc 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
c c ~ c c c c - c c c c c c c c c  

W rr\ W L n -  N h m N  ha am  m ooooooLnooooooooo- 
00000000000000000 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

-* two-u) mo OaDW 0ahlrD 0 Nhl 
O L n M L n h h a 3 W ~ U t - W b n 3 e ~  
-OOubjm*-Nm4-aDmONm- 
O O O O O O O O N O O O O O O O O  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

- . ... .. . _r 



A N A L Y S I S  OATE - 4/15-16/77 
NUtBER 1 - ALPHA STANDARD - # 503 
NUMBER 2 - BETA STANDARD - # 876 
NUMBER 3 - 70 - STACKS - AS PER MASTER SHEET ATTACHED FOR 4/1-8/77 
TEN M I N U T E  COUNT EACH INSTANCE 

01 
0 
03 
0 
05 
06 
07 
08 
09 
IO 
1 1  
12 
I3 
14 
15 
16 
17 
1 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

' 30 
31 
32 
33 
34 

. 35 
36 
37 
38 

ti9 
4: 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
57 

0007969 
005 055 1 
0000038 
0000143 
0000044 
0000033 
0000495 
0000345 
000008 
0000446 
0000593 
00005 14 
0000559 
0000520 
0000045 
0000044 
000003 1 
000005 1 
0000029 
0000064 
0000029 
0000058 
0000362 
00001 74 
0003675 
00003 7 0 
0000577 
0000423 
00001 6 1 
0000070 
0015554 
000087 1 
00001 04 
0037906 
0002l I5 
0048037 
0000138 
00001 2 1 
000002 1 
000003 1 
0000502 
0000042 
0000175 
0000425 
0000377 
00006 15 
0001282 
0000622 
0001357 oooogoo 
0000792 
0000175 
nnnnnm 

3808" 
00078 
00000 
00001 
00001 
00000 
00008 
00004 
006 r V 

00007 
0000 1/ 
00033 
00002 
00002 
00005 
0001 0 
00006 
00000 
00001 
00003 
00003 
00002 
00002 
00002 
00001 
00003 
00001 
0001 1 
00001 
00001 
00134 
00009 
00013 
01112 
00024 
001 7 1 
00029 
00018 
00001 
00002 
00586 
00039 
00004 
00059 
00006 
00006 
00010 
00004 
00006 
0001 1 
00004 
00005 
nnnos 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1 nonn 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
ni  

I .. 

,:' . 

. .  
I.. .: 

I: 

i-'. 



5 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

uuuuo42 
000004 1 
0000244 
0000 94 
0000578 
0000494 
0000143 
000231 0 
0000392 
0000457 
0000859 
00002ji 
0000058 
0000249 
00003 13 
00001 09 

00000 
00003 
00002 
00004 
00005 
00060 
00000 
00003 
00004 
00003 . 
00005 
00003 
00003 
00008 
00003 
00006 

10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 



TO 

LOSALAMOS SCIENTIFIC IABORATOHY 
UNIVCRSITY OF CALIFOIINIA 

LOS ALAMOS. NEW Mt XlCO 8735 

d b  
Telephone €XI: 

OFFICE MEMORANDUM 
DATE: , /= %/77 

' HPAL - SM - 29 - ROOM - S - 008 

SUBJECT : STACK COUNTS FOR ALL AREAS ( We5kly RUN - 168 hours ) 

SYMBOL : H - 1 

MAILSTOP ' . 749 

LOCATION AND 
POSITION I N  
COUNTZR 

:2 --Beta Standard 
1 - Alpha Stanaard SO 

4 - 2 FE - 15 
5 - 2 FE - 17 
6 -  2 FE - 18 
7 - 3 FE - 19 
8 - 3.FE - 20 
9 - 3 F E - 2 1  

11 - 4 FE - 23 

13 - 4 FE - 26 

15 - 5 FE - 28 
16 - 5 FE - 29 
17 - 5 FE - 30 
18 - 5 FE - 31 
19 - 7.FE - 3 2  
20 - 7 FE - 33 
21  - 7 FE - 34 
22 - 7 FE - . 3 5  
23 - 9 FE - A 

'24 - 9 FE - B 
2 5 - 9 F E - C  
26 - 2 FE - TA - 35 yg-l5/ 
2 7 - 3 F E  . '  
28 - 6 FE 
29 - 7 FE 

31 - 0 FE - Sigma 
32 - 9 FE 

3 - 2 FE - 14 - SM 

. . . . .  
. .  

10 - 3 FE - 22 

12 - 4 i?z - &* 

1 4  - 4 FE - 27 . .  

- 1  

30 - a FE 

33 -.IO FE .__ . . . .  . .  

q / a - / .  
I 

-34 - 13 FE . . . . . . . . . . . . . . . . . .  

35 - 24 FE 
36 - 26 FE 

. 

LOCATION AND 
P O S I T I O N  I N  .. 
37 - 1 FE - Press Bldg. SM - 35 
COUNTER 

38 - 2 FE 

. 4 2  - 
.. .. 44 - 9 FE 

45 - 1 0  FE 

46 - 9 FE - TA 43 
47 - 10 FE 
40 - 11 FE 
4 9  - 1 2  FE 
50 - 14 FE 
51 
52 

53 
54 
55 
56 

57 
58 
59 - .  13 FE 
60 - 15 FE 
61 - 16 FE 
62 - 38 FE 
63 - 40 FE 

65 - 46 FE 
66 - 51 FE 

68 - i' FE - TA 50' ./.- /5? 
69 - 2 FE 
7 0  - 3 FE 

64 - . ' i s  FE . .  . . . . .  

67 - 54 FE , . 



i 

. . . . . . . . . .  . . . . . . . . .  . .  . .:. . . . . .  . . . . . . .  . .  
. . . .  '. '. .10000 , : ,  

; '~1,0000 .! , 02 . , : . . : . , '  : . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . .  ;;., j:.'. .:,, ' .  ' :::. , , . . . . . . . .  , , *;, 

. . . .  . . . . . . . .  -- . .  . . . . . . . .  -. .. 
. . . . .  

.I 

- i 0002374 00008 i 0000 02 ...... . . . .  . . . . .  ...... . .  . . .  . . . . . .  . . .  . . . . . .  . . . . .  . . . . . .  . . . . .  .I, . .  . .  . . . .  . .  . .  
........ 

. .  
51  

I-: : . . . .A .& . ;;' magi .":.:"- si:::; i i :.:;gg.i ::; 0"; ; :::, I . , . : ; ,  .. ,,;:.;:. . . .  . .  
..:. 

....... i 
......< 



I 

. . . . . . .  

7. 

i 

I' 

i 
... . . . . . .  1 ... . . . . . .  . . . . . . .  . .. . . . . . .  . . . . . . . . . .  . . . .  . . . . . .  . . . . . .  "I . . . .  . . . . . .  . .  . . . . . . . . . . . . . .  . .  . . . . . . .  . . . . .  . . . . . . .  / 

: . . -  : ':' ? .  1. 

:'"'.: :::::. ::.:.. 
I i . .  .:. : 

. . . . . . .  ... ... . . .  . . . . .  ... ... .............. . . .  . . . .  .... . . .  . . . . . .  . . e . .  ...' ..i :::. . .i.:. 
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LOSALAMOS SCIENTIFIC LABORATORY 
UNIVCASITV OF CALIFOANIA 

LOS ALAMUS.N€W MEXICO 117545 

TO 

Telephone E x t  
O F F I C E  MEMORANDUM 

DATE: 

' HPAL - SM - 29 - ROOM - S - 008 

SUBJECT : STACK COUNTS,FOR ALL AREAS ( Weekly RUN - 168 hours 1 

SYMBOL : H - 1 
. .  

h l L  STOP: ' . 749 

LOCATION AND LOCATION AND 
POSITION I N  
COUNTZR COUNTER 

POSITION I N  .. 
37 - 1 FE - Press Bldg.  SM - 35 1 

1 - Alpha Standard 3-03 
.'.2.-Beta Standard 676 38 - 2 FE 

39 - 4 FE - Shop 15 - S M  - 102 
40 - 18 - 21  FE -&&. 

& ' 3 - 2 F E - 1 4 - S M - 2 9  . 
4 - 2 FE - 15 
5 .- 2 FE - 17 
6 - 2 FE - 18 
7 - 3  F E -  19  
8 - 3 . F E  - 20 . . .  .. . . . .  u- . '41 - 20 FE 

. 4 2  - 22..FE - 

13 - 4 FE - 26 
34 - 4 FE - 27 
15 - 5 FE - 28 
16 - 5 FE - 29 
17 - . 5  FE - 30 
18 - 5 FE - 31 
19  - 7.FE - 32 
20 - 7 FE - 33 
21 - 7 FE - 34 . 
22 - 7 FE - . 3 5  
2 3 - 9 F E - A  

'24 - 9 FE - B 
25 - 9 FE - C 

26 - 2 FE - TA - 35 
2 7 - 3 F E  : 
28 - 6 FE ' 

29 - 7 FE 
30 - 8 FE 
31 - 8 FE - Signa 
32 - 9 FE 

.34:- 33 -.lO-FE 13.FE- , -. _. . . . . . . . .  .. . . . . . . . . . . .  

.35 - 24 FE 
36 - 26 FE 

. .  
. .  

43 -. 6 FE - Bldg. 141 
44 - 9 FE 
45 - 10 FE 

. .. 

46 - 9 FE - TA 43 . 
47 - . l o  FE 
48 - 11 FE 
49 - 12 FE 
50 - 14 FE . 
51 - 16 FE 
52 - 24 FE. 

53 - 25 FE - TA 4 6 -  u- 
54 - 26 FE 
55 - 41 FE 
56 - 44'FE 

57 - 11 FE - TA 48 
58 - 12 FE 
59 -. 13 FE 
60 - 1 5  FE 
61 - 16 FE 
62 - 38 FE 
63 - 40 FE 
64 - ' 4 5  FE 
65  - 46 FE . . .  
66 - 51 FE 
67 - 54 FE -. 

. . .  . . . . .  

I ' 68 - 1 FE - TA 50 . 69 - 2 FE 
70 - 3 FE 



.I 
' . . : .  ' 

II 

. . . . . .  . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . .  . . . . . . .  
. . .  ". .. 

. .  , . . . .  . . . .  . . . .  . . : .:: ..I . . .  ,:. . . . . . . .  ... . .  
. . . .  

. .  . .  I : . A L '  B ~ ; z 6 5 . ' :  _ ' .  '.., , :;,:. ' . ' :  : ,  : 
. . . .  . . . . . .  . . . .  . . . . .  . . . . . . .  

~ ". . .  ' :. : . . . . . . . . .  ... : .. .. . .  
. . . . . . . .  ... . .  . . . . . . .  . . . . . .  ..... ..C.. R S ~ . ~ E R . ; ~ T T , T A C M E O  ::.:. 1:: ' :  . : . .  . : .: .: . .  

I :  S T A C K S  FOR 4/15-22/77 I '  I.. 

.I 

I 01 001 0996 4841 1 10000 02 I .  

I' 

r 

I 
07 0000582 00010 10000 02 

. . . . . .  

. . . . . . .  
.I 

19 0000040 00003 10000 02 

. . . . . . . .  . . . . . .  . . . . .  

0009988 001 24 10000 02 , i . 31 

00005 10000 02 i 0000583 ooo81 
02 44 43 0001262 10000 

0000956 00005 10000 02 
' 50 49 0001244 00005 10000 02 
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LOSALAMOS SCIENTIFIC LABORATORY 
UNIVCRSITY OF CALIFORNIA 

LOS ACAMW. NEW MEXICO 11735 
. . .  Tekphom €xi: . .  

OFFICE MEMORANDUM 
DATE: To 

: HPAL - SM - 29 - ROOM - S - 008 

&BJECT STACK COUNTS FOR ALL AREAS ( Weekly RUN - 168 hours ) 

MAIL STOP 749 

LOCATION AND 
POSIT103 IK . . .  
COUNTZR ' . .  
1 - Alpha Standard - q S 6 0 5 '  

4 - 2 FE - 15 
5 - 2 FE - 17 
6 - 2 FE - 18 
7 - 3 FE - 19 

- 8  - 3 FE - 20 
9 - 3 F E - 2 1  

10 - 3 FE - 22 
11 - 4 FE - 23  . 
12 - c FZ - L-. 

13 - 4 FE - 26 
1 4  - 4 FE - 27 
15 - 5 FE - 28 , 

16 - 5 FE - 29 
17 - 5 FE - 30 
18 - 5 .FE - 31  
1 9  - 7 FE - 32 
20 - 7 FE - 33 
21 - 7 FE - 34 
22 - 7 FE - . 3 5  
23 - 9 FE - A 
2 4 - 9 F E - B  
25 - 9 FE - C 

:.2--Beta Standard - ' 7 / 3 P  
3 - 2 FE - 14 - SM - 29 

. _ .  
. .  

-. 

26'-  2 FE - TA - 35 
27 - 3 FE . 
28 - 6 FE 
29 - 7 FE 
30 - 8 FE 
31 - 8 FE - Sima 
32 - 9 FE 
33 - 10 FE , 

. 34 , -  13 'FE 
35 - 24 FE 
36 - 26 !?E 

. . . . . . . .  . .  . .  

. . . . . . . .  . . . . .  . :' . : .: ..: 
. . .  . . . . . .  LOCATION AND . , . . .  

37 - 1 FE - P r e s s  B l d g .  SM - : 3 5 '  ........ . .  ' 
' .  . . .  

. POSI%&ON:-IN' 
. . I I .  . .  COUNTER 

38 - 2 FE 

39 - 4. FE - Shop 15-102 
40 - 18 - 
'41 - 20 FE 

. .  
... 

- 4 2  - 22 'FE - 
43 - 6 FE - Bldg .  141 
44 - 9 FE 
45 - 10 FE 

46 - 9 FE - TA 43 
47 - . l o  FE 
48 - 11 FE 
49 - 12 FE 
50 - 14.FE . 
51 - 16 FE 
52 .- 24 FE 

. 
. .  

.. 
. .  

53 54 - - 25 26 FE FE - T A ~ &  

55 - 41 FE 
56 - 44 FE 

57 - 11 FE - TA 48 
58 - 12 FE' 
59 - 13 FE 

. 60 - 15.FE 
61 - 16 FE 
62 - 38 FE 

. 63 - 40 FE 
64 - ' 4 5  FE 

66 - 51 FE 
67 - 54 FE . 

68 - 1 FE - TA 50 
69 - 2 FE 
70 - 3 FE 

... ____ ........... - - 65 - . 4 6  FE . . . . . . . . .  

. 
. 



01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
1; 
15 
16 
17 
IC 
19 
20 
21 
22 
23 
24 
25 
.26 
27 
2; 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

2 0  
! 1  
2 
3. 

!a 5 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
C C  

. .  . '  

A N A L Y S I S  DATE - 5/6/77 
NUMBER 1 - ALPHA STANORD - # 
N U W E R  2 - BETA STANDARD - # 
NUMBER 3 - 70 - STACKS - FOR 
AS PER MASTER SHEET ATTACHED - 

35422 0007486 
0035889 00047 
0000055 00006 
0000043 00001 

iZ=- 

00001 72 
00001 00 
0000752 
0001 100 
0000796 
0001 060 
0001298 
000097 1 
0001225 
0001236 
0000035 
0000035 
0000023 
0000058 
0000038 
0000043 
0000055 
0000049 
0000607 
0000556 
0000327 
0000426 
0000626 
0000787 
0000238 
0000098 
0005876 

00001 65 
0036928 
0002150 

0000253 
0000208 
000003 1 
0000029 
0000863 
0000027 
0000357 
0001 089 
0000934 
000 1755 
0001101 
00005 l? 
0001015 
0001720 
0001522 
0000301 
0000026 
0000028 

0002802 

0033569 

nnnnnyl, 

00003 
0000 1 
01486 
00402 
00003 
00010 
00083 
00058 
00008 
00008 
00000 
00002 
00004 
00000 
00002 
00002 
00006 
00004 
00017 
00002 
00009 
00007 
00001 
oooog 
00004 
00002 
00069 
00018 

. .:.00092 12,q2f'o1583 
,~00044 

!0*9&&'-00130 
00010 
00055 
00005 
00005 
00060 
00001 
00000 
00147 
00045 
00008 
00003 
00004 
00008 
00006 
00006 
00001 
00000 
00004 
nnnnc 

5605 
7139 
4/22- ~29177 

l d  L d  
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

- 

nnnn 

, f-i 

r . .  

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 ~. 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

01 0 1 _'' 
q r /  d b / M  'AQ~J 6 

n. 

,' .. 
i .  . .  

I 

f 

. .  

.~ i 



57 0001 
58 0001 - -  

0000 
0000 

59 
60 
61 0000 
62 0000 

0014 

65 0000 
66 0000 

63 64 0000 

0000 
67 6a 0000 _ _  ._. ~ 

0000 
0000 

69 
70 

46 00008 
00007 
00002 

69 
00010 

109 

00003 
00003 

I5 
159 
174 4.89 +'00008 
'24 00002 
15 1 00003 

00002 
00007 

71 
00004 173 

157 00005 
I O 3  00010 

a9 

10000 
10000 
10000 
10000 
10000 
10000 . 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 - .  

01 
01 
01 
01 
01 

.. ... 

I : . .  
. i  

!. , a:.. 



I 

i 

. . . .  

RECOUNT OF 3 FE - 19 - FOR 4/22-29/77 

I 
I 

.I 

i 

. . . . . . .  

.1 

.L 

I 

i 
8 .  
I 

. . . . . . . . . . . .  . . . . .  . . . . . .  . . . .  . . . . .  . . . . . .  . . . . . . . . .  . . . .  . . . . .  . . . .  .... 
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TO 

LOS AUMOSSCIENTIFIC LABORATORY 
UNIVI.HSITY OF CALIFOIINIA 

LOS ALiU!OS.NEWMEXICO U7W5 
Tekphonn Exc 

OFFICE MEMORANDUM 
DATE 

. .  

' HPAL - SM - 29 - ROOM - S - 008 

SUBJECT ; STACK COUNTS FOR ALL AREAS ( Weekly RUN - 168 hours ) 

SYMBOL : H - 1 . .  

MAIL STOP: 749 

LOCATION AND . 
POSIT1011 Ih' 
COUNTER 
1 - Alpha Standard d503 

:2.-Beta Standard 667L, 
3. -  2 FE - 14 - SM - 29 4,a9!77 

Lqb/77. 4 - 2 FE - 15 
5 - 2 F E - I 7  
6 - 2 FE - 18 
7 - 3 F E - 1 9  
8 - 3 F E - 2 0  
9 - 3 F E - 2 1  

10 - 3 FE - 22 
11 - 4 FE - 23 
1- - II "I - .I. 
13 - 4 FE - 26 
34  - 4 FE - 27 
1 5  - 5 FE - 2 8  
16 - 5 FE - 29 
17  - . 5  FE - 30 
18 - 5 FE - 31 
19 - 7.FE - 32 
20 - 7 FE - 33 
21 - 7 FE - 34 
22 - 7 FE -.35 
23 .. 9 FE - A  
24 - 9 FE - B 
25 - 9 FE - C 

. .  

L- -. * & a  &-a 

LOCATION AND 

37 - 1 FE - Press B l d g .  SM - 35 

39 - 4 FE - Shop 15  - SM - 102 

POSITION I N  
COUNTER 

38 - 2 FE 
i 

blank 
40 - 18 - 2 1  FE blank 
.41 - 20 FE 
.42  - 22 'FE b / d  

43 -. 6 FE - Bldg. 141 
44 - 9 FE 
45 - 10 FE . .  

49 - 12 FE . - 
50 - 14 FE . 
5 1  - 16 FE 
52 - 24 FE 

26 - 2 FE - TA - 35 57 - 11 FE - TA 48 
27 - 3 FE . 58 - 12 FE 
28 - 6 FE 59 - 13 FE 
29 - 7 FE 60 - 15 FE 

61 - 16 FE 
62 - 38 FE 

30 - 8 FE 

63 - 40 FE 31 - 8 FE - Sigma 
64 -.'45 FE 32 - 9 FE 

. . . . . . . . .  . . . . . . .  65 - 46 FE 33 - 10 FE 
66 - 5 1  FE 
67 - 54 FE . 35 - 21 FE 

3G - 26 FE . 
68 - 1 FE - TA 50 
69 - 2 FE 
70 - 3 FE 

... 34.; 13.FE 

._ 
. .  . . . . . .  . .  



ANALYS 
NUMBER 
NUMBER 
NUMBER 

01 
02 
03 
04 
05 
06 
07 
0 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
19 
0 
1 
22 
23 
24 
25 
26 
27 

29 
30 
31 
32 
33 
34 
35 
36 
37 

39 
0 
1 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

i a  

28 

38 

c c  

i '  

S DATE - 5/16-17/77 TEN MINUTE COUNT EACH INSTANCE 
1 - ALPHA STANDARD- # 503 
2 - BETA STANDARD - # 676 . 
3 - 70 - STACKS FOR 4/29/77-5/6/77 - AS PER MASTER SHEET ATTACHED 

, ( .: 

000030 
0049950 
0000049 
0000058 
0000272 
0000068 
0000679 
0002082 

0002048 
0002636 

000236 1 
0002356 
0000054 
0000050 
000008 

0000045 
0000057 
0000064 
00001 27 
0001 197 

o00143a 

0001 a3 1 

000oia6 

o00032a 
ooooi5a 
0000792 
0000960 
0001622 
0000450 
00001 13 
000561 7 
0004127 
00001 7 
0060663 
0002614 
0009660 
000052 1 
0000299 
0000033 

0001283 
0000036 
000082 1 
0001662 
0001551 
0002354 
0001838 

000 1452 
0002306 
0002052 
0000394 
0000034 
000022 1 

0000067 

0002758 

nnnnnn? 

43274 
00065 
00001 
0000 1 
00001 
00016 
00077 
00583 
000 13 
00006 
00147 
0001 7 
oooog 
00008 
00002 
00000 
00000 
00001 
00000 
00005 
00002 
00006 
00002 
00003 
00000 
0001 1 
00001 
00004 
00002 
00004 
00094 
00036 
00152 
02984 
00059 
00060 
00004 
00019 
00001 
00057 
00046 
00001 
00004 
00103 
00019 
00010 

00006 
00005 
00007 
00009 
OODOl 
00001 
00000 

ooooa 

nnnnn 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
nnnn 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
nr 

\.: 

c .I 

c,:: 

. .. 



57 0002290 
5 0002264 
59 0002275 
60  0002203 
61 000150 
62  0000573 
63 0001529 
64 0001 3 10 

0001532 
66 65 0000335 

0000620 
67 68 ooo1085 
69 0001 680 
70 0000350 

00003 
0001 1 
00003 
00260 
00010 
00005 
00001 
00002 
00009 
0 0 0 0 ~  
00003 
000 16 
00007 
00004 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

. .  

1 '  

i :  

! 

!: 

.. . .  .. ' 

. .  

I .  



LOSALAMOS SCIENTIFIC IABORATOHY 
~~~ 

UNIVfRSIlVOF CALIFOIINIA 
LOS IUAMUE.NLW MEXICO 87% . fi 

To 

Telephone Ext: 
OFFICE MEMORANDUM 

DATE: 

' HPAL - SM - 29 - ROOM - S - 008 

SUBJECT : STACK COUNTS FOR ALL AREAS ( Weekly RUN - 168 hours ) 

SYMBOL : H - 1 
. .  

MAlL STOP: 749 

LOCATION AXD LOCATION AND 

COUNTER COUNTER 

. 2  . -Be ta  Standard 7 7 ? ~ ~  38 - 2 FE 

POSITION I N  P O S I T I O N  I N  -. 
A r .  

Y" 
& 1 - Alpha Stanciard 

3 - 2 FE - 14 - SM - 29 
4 - 2 FE - 15 

37 - 1 FE - Press B l d g .  SM - 35 

3 9  - 4 FE - Shop 15  ' SM - 
40 - 18 - 21 FE d 5 - 2 FE - 17 

6 -  2 F E -  18 
7 - 3 FE - 19 
8 - 3 . F E  - 20 
9 - 3 FE - 21 
10 - 3 FE - 22 
11 - 4 FE - 23 
12 - s PT: - .-a 

13 - 4 FE - 26 
.l+ - 4 FE - 27 
15 - 5 FE - 28 
16 - 5 FE - 29 
17 - 5 FE - 30. 
18 - 5 FE - 3 1  
19 - 7 FE - 32 
20 - 7 . F E  - 33 
21 - 7 FE - 34 
22 - 7 FE - 35 
23 - 9 FE - A 
2 4 - 9 F E - B  
25 - 9 FE - C 

_I. 

26 - 
21 - 
28 - 
29 - 
30 - 
31 - 
32 - 
33 - 
34' - 
35 - 
36 - 

2 FE - 
3 FE 
6 FE 
7 FE 
8 FE 
8 FE - 
9 FE 
10 FE 
13 .FE' 
24 FE 
26 FE 

d .  
Sigma -> 

. 

r .~ 

4 1  - 20 FE 
. .  . 4 2  - 22.FE )&,& 

. . *. 43 - 6 FE - B l d g .  141 
44 - 9 FE .. . .  .. 
45  - 10 FE 

46 - 9 FE - TA 43 

48 - 11 FE 
49 - 12 FE 
50 - 14 FE . 
5 1  - 16 FE 
52 - 24 FE 

53 - - TA 4 6  
54 - 26 FE 
55 - 41 FE 
56  - 
57 - 11 FE - T A ' 4 8 -  , 

5 8  - 12 FE 
59 - 13 FE 
60 - 15 FE 
61 - 16 FE J 

62 - 38 FE 
63 - 40 FE 
64 -.'45 FE . , 

6 5  - 46 FE . . .  . 
66 - 51 FE 
67 - 54 FE . . 

. . 68 - :l' FE - TA 50. l .  -.' <lb-,>17' 
69 - 2 FE 
70 - 3 FE i 

J 



DPTE OF ANALYSIS- ' - - -  J 5/20/77 

STACKS- FOR 5/6- 13/77 

1 
i 
3 THRU 70 

01 
0 
03 
04 
05 

07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2  
23  
24 
25 
26 
27 
28 
29 
30 
31 
3 2  
33 
34 
35 
36 
37 
38 
39 
0 
1 
2 

06 

3 
44 
45 
46 
47 
48 
49 
0 
51 
c 9  

0005730 
0038992 
0000038 
0000036 
0000291 
0 0 0 0 0 6 7 
0001 11 1 
0001 801 
0001577 
0002 1 10 
0002554 
0001 834 
0002017 
0002016 
000004 1 
0000039 
0000075 

0000026 
0000060 

0000039 
0000079 
0000137 
0000284 
00007 13 
0000200 
0000897 
0000887 
0001790 
0000464 
0000144 
0004937 
00043 14 
00001 65 
0060776 
0002689 
0037379 
00005 2 0 
00003 1 1 
0000050 
0000028 
0001690 
0000026 
0000564 
0001726 
0001 855 
000 1848 
0001 498 
0001237 
0002802 
0002335 
0002078 
nnnnzm 

ALPHA 5604 
BETA 7137 
STACKS, BLANKS ARE MARKED ON MASTER L I S T  

34757 
00366 
00002 
00003 
00007 ' 

00003 
00030 
00038 
00025 
0004 1 
001 93 
00047 
00042 
00039 
00004 
00002 
00004 
00002 
00000 __~..  

00003 
00001 
00004 
00014 
00003 
00003 
00020 _ _ ~ ~ ~  
00013 
00025 
00049 
00004 
00096 
00065 
00009 
0292 1 
00065 
00663 
00009 
00023 
00002 
00010 
01075 
00005 
00008 
00079 
0005 1 
00027 
0003 1 
00019 
'00048 
00045 
00035 
nnn i L 

10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 

01 
n r  

10000 
i nnhn 

(-? 

r'! 

, ? . c o y  
I 5-25 p 

I -. 

I-.; 
I -  

$' : .: 

( :  

i 

.. 

f ' :  

i:. . 

. : 



54 0000397 
55 00001 45 

0000030 
0002720 

56 
57 
58 0002150 

0001872 
0002262 

59 
60 

000 12 
00004 
oooog 
00045 
00047 
0003 1 

IO000 01 
'0000 01 
0000 01 

~ 0 0 0 0  01 
0000 01 
0000 01 

00041 10000 01 ~.~ .. . ~ . ~ -  

61  OooiS j?  00023 10000 o i  
62 0000579 00005 10000 01 

0005061 00069 10000 01 
63 64 0004238 00078 10000 01 
65 0017370 . ~ . . _ .  

0000325 00001 0 
66 
67 
68 
69 
7 0  

0000866 
0001637 
0000328 

00375 
00003 
00007 
0001 7 
00023 
OOOOJ 

8. . 

!' 

0000 01 
0000 01 
0000 01 
0000 01 
0000 01 
0000 01 

.. 



i .  

@ . :.. .. 

01 ALPHA SOURCE # 503 
02 BETA SOURCE # 676 

03 THRU 70 AS PER ATTACHED SHEET 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
1 
19 
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
117 

0003982 
0024975 
0000028 
0000020 
0000 155 
0000035 
0000354 
0001 078 
000075 1 
0001050 
0001 3 12 
0000949 
0001235 
0001 299 
0000024 
0000022 
0000032 
00001 09 
0000027 
0000023 
0000033 
000007 1 
0000682 
0000150 
000008 1 
0000444 
0000477 
0000855 
0000229 
0000048 
000305 1 
0002037 
0000075 
0032115 
0001333 
0005 188 
0000264 
0000132 
00000 19 
0000034 
0000677 
0000025 
0000409 
0000782 
000082 8 
0001260 
nnnnnoc. 

21598 
00034 
00003 
0000 1 
00005 
0001 1 
00042 
00318 
00008 
00002 
00069 
0001 0 
00002 
00005 
00000 
00000 
00001 
00002 
00002 
00001 
00000 
00001 
00001 
00000 
00000 
00004 
00001 
00000 
00000 
00002 
00036 
000.1 5 
00064 
01498 
00015 
00022 
00004 
oooog 
0000 1 
00032 
00019 
00002 
00004 
00053 
00007 
00005 
nnnn.) 

05000 
05000 
05000 
05000 
05 000 
05000 
05000 
05 000 
05 000 
05000 
05000 
05000 
05000 

I' : 

DATE O F  ANALYSIS  5/13/77 

SRACK F I L T B R S  FOR ALL AREAS WEEKLY RUN - 168 HRS 

. I  

.... 
i '  

05000 
05000 
05000 
05000 
05000 
05000 
05000 
05000 
05000 
05000 
05000 
05000 
05000 
05000 
05 000 
05000 
05000 
05 000 
05000 
05000 
05000 
05000 
05000 
05000 
05000 
05000 
05000 
05000 
05000 
05000 
05000 
05 000 
05000 
nc nnn 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
ni  

. [ '  

1 :  . .. 



IO 
10 
10 
10 
10 
10 
LO 
10 
10 
IO 
10 
10 
10 
LO 
10 
10 
10 
IO 
10 
10 
10 
LO 

oooso 
oooso 
oooso 
000 so 
oooso 
oooso 
oooso 
oooso 
000 so 
oooso 
oooso 
oooso 
oooso 
oooso 
oooso 
oooso ~~~~ 

oooso 
oooso 
000 so 
oooso 
oooso 
oooso 

soooo 
EOOOO 
soooo 
10000 
10000 
EOOOO 
LOO00 
00000 
zoooo 
troooo 
6E100 
zoooo 
soooo 
soooo 
00000 
10000 
10000 
00000 
00000 
soooo 
10000 
zoooo 

OL 10000 
0880000 
L850000 
ZZ€0000 
6L lOOOO 
6980000 
1890000 
Z6L0000 
0810000 
lltr60000 
str11000 
1 sz 1000 
Z t l l l O O O  
1L I  1000 
2 L00000 
Etrooooo 
s 1 10000 - . . - - - - 
1z00000 
86 10000 
s101000 
ESI 1000 
16~0000 

O L  
69 
89 
L9 
99 
s9 
99 
€ 9  
z9 
I 9  
09 
6s _ _  
85 
LS 
9s s s  
trS 
ES 
IS 
1s 
os 
6tl 



LOS AIAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 

TO 

Telephone Exr: , 

OFFICE M E M O R A N D U M  
DATE: 

: 

SUBJECT ; 

HPAL - SM - 2 9  - ROOM - S - 008 

STACK COUNTS FOR ALL AREAS ( Weekly RUN - 168 'hour6 ) 

SYMBOL :, H - 1 

MAIL STOP 749 . .  

LOCATION AND LOCATION AND 
POSITION I N  POSITION I N  

. COUNTER . COUNTER 
1 - Alpha Standarda56O-f 
2 -Beta Standard 38 - 2 FE 
3 - 2 FE - 14 - SM - 

37 - 1 FE - Press Bldg.  SM - 35 

4 - 2 FE - 15 39 - 4 FE - Shop 15 - SM - 102-blank 
5 - 2 FE - 1 7  40 -. 18 - 21 ~ ~ - 6 h n k  
6 - 2 FE - 18 41 - 20 FE 
7 - . 3  FE - 19  
8 - 3 FE - 20 

42 - 22 FE - b h k  
9 - 3 FE - 2 1  

10 - 3 FE - 22 
11 - 4 FE - 23 
12 - 4 Fz -- L't 

13 - 4 FE - 26 
14 - 4 FE - 27 
15  - 5 FE - 28 
1 6  - 5 ' F E  - 29 
'17 - 5 FE - 30 
18 - 5 FE - 31 
19 - 7 FE - 32 
20 - 7 FE - 33 
21  - 7 FE - 34 
22 - 7 FE - 35 
23 - 9 FE - A  
24 - 9 FE - B 
25 - 9 FE - C 
26 - 2 FE - TA - 35 
27 - 3 FE 
28 - 6 FE 
29 - 7 FE 
30 - 0 FE 

.I" 

3 1  - 8 FE - S i w a  
32 - 9 FE 

- 33 - 10 FE 
--34 - 13. FE 

35 - 24 FE 
36 - 26 FE 

. . . .  . . . . . . . . .  

43 - 6 FE - Bldg.  141 
44 - ' 9  FE -.bIenk 
4 5  - 10 FE- blank  

4 6  - 9 FE - TA 43 
47 - 10  FE 
48 - 11 FE 
4 9  - .12 FE - 

' 50 - 14 FE . 
51  - 16 FE 
52 - 24 FE 

. 5 3  - 25 FE - TA 
54 - 26  FE' 
55 - 41 F E -  
56 - 44 FE - 
57 - 11 FE - TA 4 0  
58  - 12 FE 
59 - 13 FE 
60 - 15 FE 
61 - 16 PE . 
62 - 38 FE 
63 - 40 FE 
64 - 4 5  FE 
65 - 46  FE . .  
66 _- 51 FE 
67 - 54 FE 

68 - 1 FE - TA 50 

. . . . . .  ......... 



. 

. .  

I DATE OF ANALYSIS 5/27/77 . L.. 

. . . . . . .  
I 02 BETA STO #7137 ! .:. 
I 

.I 

02 0039539 0005 4 10000 02 j 

03 0000047 00002 10000 02 
r ,  n nq . . .  . . . . . .  . . .  .... .. . . .  . . . . . . . .  . .  

. ... ... ... . . . . . . . .  . . . .  . . . . . . . . .  . .  i .  

. .  . .  ;. .:: ~ .:. ' . t :. :.z . & ' ~ ~  ' ~.:: ' : '  ' . '  . . : . :  : .. 
. . .  .... ... . . . .  I .  . .... . . . . . . .  ' I . '  . . .  

. . . . . . . .  
. .  .. 

. .  . . . . . . .  * ' . . . .  S '  .., ._: . n'l .02'. I... -- ~~~. 

08 0001 84g 0001 5 10000 02 
09 0001 672 0001 1 10000 07 . -.- 

14 0001 196 00008 10000 0 2  I 
00047 10000 02 I 

15 . 0000058 
... 



, .a - - - - - # -  - - - -"  . " - - -  -- 
I . 20 0000041 00007 10000 02 ! " 

1' 

38 0000039 00002 10000 02 ! .. 
39 0000024 00005 10000 02 

I '  45 000003 1 0001 3 10000 02 . .  -_ .. 

.I 

1 50 0002565 000 14 10000 02 
5 1  0003031 0001 7 10000 02 

.I 

5 7  0002331 0001 8 10000 02 I .... 
. . . . . . .  

I !.," 
6 2  0000524 00007 10000 02 
63 0014374 00008 10000 02 

.I J. 

.s r 

I 

. . . . . .  .... . . . . .  . . .  . . . . . .  . . .  . . . . . . .  ,.;, :..- . . .  . . . .  . . . . . . . . .  . . I  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . .  ...... . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . .  .".. ..,... . . .  . .  . . . . . .  . . . .  . . .  . -  ........... . . . . . . .  . .  .,.:. . . . . . .  : . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . .  . . . .  .. , . . 
. I . .  

. .  , . 
."... 



TO 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Ext: 

0 F F I C E. M E M.0 RAN D U M 

FROM : HPAL - Room S-008 - SM - 29 

%JBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours ) 

SYMBOL : H - 1 
MAIL STOP 749 

LOCATION AND LOCATION AND 
POSITION I N  POSITION IN 
COUNTER COUNTER 

1 - Alpha Standard !#a3 
2 - Beta Standard # 6% 
3 = 2 FE - 14 - SM - 2 9 -  
4 - 2 FE - 15 - 
5 - 2 FE - 17 - 
6 - 2 FE - 18 

. 7 - 3 - F E - 1 9  
8 - 3 - FE - 20 
9 - 3 F E  - 21 

10  - 3 FE - 22 . 
11 - . 4  - FP - 23 
12 - 4 - FE - 24 . 
1 3  - 4 - FE - 26 
14.- 4 - FE - 27 
15  - 5 - FE - 28 . 
1 6  - 5 - FE - 29 
17 -_ 5 - FE - 30 
18 - 5 - FE - 31 
19  - 7 - FE - 32 
20 - 7 - be - 33 
21 - 7 - Fe - 34 
22 - 7 - FE - 35 

- 2 3  - 9 - FE - A 
24 - 9 - FE - E 
25 - 9 - FE - C 

26 - 2 - FE 
27 - 3 - FE 
28 6 - FE 
29 - 7 - FE 
30 - 8 - FE 

1/77 

31 - 8 - FE - 
32 - 9 - FB 
33 - 1 0  - FE 
34 - 1 3  - I?E 
35 - 24 - FE 
36 - 2 6  - FF: 

39 - 20 FE - Shop 1 5  
40 - 6 - FE - Bldg - 141 
4 1  '- 9 - FE 
42 - 10 - FE 

43 - 9 - FE - TA 43 
44 - 1c - 72 
45 - 11 - FE 
46 - 1 2  - FE . 
47 - 14 - FE , 

40 - 1 6  - FE 
49 - , 2 4  - FE 

f-/zO-z7/77 

52 - .I1 - Fe - TA - 
53 - 12 - FE . 
54 - 1 3  - PE 

58 - 40 - FE 
59 - 45 - FE 
60 - 4 6  - PE 
6 1  - . 5 1  - F E c )  
62 - 54 - FE , 

\;f - '  
/ 

Sigma Sm 66 7 



. I  [ .  

. .. . .  
I5 

' STACKS FOR ALL AREdS F R 5/20-27/77 

. .  
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.I 
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To 

LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS.NEW MEXICO 87545 
Telephone Ext: 

OFFICE MEMORANDUM 
DATE: 

FROM : HPAL - Room 5-008 - SM .. 29 
SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours 

SYMBOL : H - 1 
MAIL STOP 749 . .  

LOCATION AND 
POSITION IN 
COUNTER 

LOCATION AND 
POSXTION I N  
COUNTER 

1 - Alpha  Standard # 5"b0 
2 - Beta Standard # 
3 = 2 FE - 14 - SM - 
4 - 2 FE - 15 - 
5 - 2 FE - 17 - 
6 - 2 FE - 18 
7 - 3 - FF. - 19 

37 -. 1 - FE - Press Bldg. 7 / s  7 
38 - 2 - FE 
39 - 20 FE - Shop 15 
40 - 6 - FE - Bldg - 141 
41 - 9 - FE 

8 - 3 - FE - 20 
9 - 3 F E - 2 1  

10 - 3 FE - 22 
11 - 4 - FF: - 23 
12 - 4 - FE - 24 
13 - 4 - FE - 26 
14 - 4 - FE - 27 
15 - 5 - FE - 28 
16 - 5 - FE - 29 
17 -. 5 - FE - 30 
18 - 5 - FE - 31 
19 - 7 - FE - 32 
20 - 7 - Fe - 33 
21 - 7 - F e  - 34 
22 - 7 - FE - 35 
23 - 9 - FE - A 
24 - 9 - FE - B 
25 - 9 - FE - C 
26 - 2 - FE - %'A - 35 
27 - 3 '- FE - 
28 6 - FE 
29 - 7 - FE 
30 - 8 - FE 

. .  

31 - 8 - PE - Sigma Sm 66 , 

32 - 9 - FE 
33 - 10 - FE 
34 - 13 - FE 
35 - 24 - FE. 
36 - 26 - FE 

42 - 10 - FE 
43 - 9 - FE - TA 43 
42 - 13 - TE 
45 - 11 - FE 
46 - 12 - FE . 
47 - 14 - FE 
48 - 16 - PE 
49 -,24 - PE 
50 - 26 - FE - TA 46 
51 -. 41 - FE 
52 - 11 - Fe - TA - 48 
53 - 12 - FE . 
54 -.13 - FE 
55.- 15 - FE 
56 - 16 - FE 
57 - 38 - FE 
58 - 40 - FE 
59 - 45 - FE 
60 -.46 - FE 
61 -.51 - FE 
62 - 54 - FE . 



ANALY S 
NUMBER 
NUMBER 
NUMBER 

S DATE - START - 6/10/77 
1 - ALPHA STANDARD - # 5604- 
2 - BETA STANDARD - # 7137- 
3 - 65 - STACKS - FOR 5/27/77 - THRU 6/3/77 

I :  

AS PER M U T E R  SHEET ATTACHED 

01 
0 
03 
0 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
1 
19 
0 
1 

3 

26 
27 
2 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
EL 

0005656 
0039090 
0000038 
000009 
0000260 
0000068 
0001 182 

0001290 
0001566 
0001677 
0001308 
0001602 
0001412 
0000034 
0000033 
0000077 
0000050 
0000038 
000003 
000004 
00001 07 
000006 
0000160 
0000127 
000063 
0001040 
0001508 
0000423 
0000156 
0000948 
00009 1 6 
0000063 
0008636 
0001 158 
0001057 
0000403 
000003 
0001 186 
0000533 
0001231 
0001283 
0000860 
0000788 
00005 2 0 
0000539 
0000892 
000077 1 
0000 15 2 
0000097 
0 0 0 0 0 4 5 
0001858 
0001876 
n n n i z i z  

00005 6 3 

35306 
0032 1 
00003 
00002 
00002 
00003 
00024 
00120 
00030 
00022 
00199 
00049 
00036 
00032 
00004 
00000 
00005 
00003 
00000 
00003 
00001 
00005 
00001 
0000 
00002 
00014 
00008 
00028 
00007 
00003 
00033 
0003 1 
00008 
0089 1 
00087 
00015 
00010 
0002 
001 42 
00009 
0007 3 
00034 
00013 
00014 
00009 
00015 
00016 
00013 
00005 
00001 
00002 
0003 1 
00034 
nnnvv 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
i nnnn 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

' 01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
ni  

.. . *. : 

.i 

! :  

1 :  

f :  

. 



56 
57 

59 
60 
61 
62 
63 
64 
65 

58 

0001457 00023 10000 01 
0000355 ooooj 10000 01 
oooozag 0000 10000 01 
OOOI 089 00020 10000 01 
000 i 7% 00024 10000 01 
0000292 00008 10000 01 
0000075 00001 10000 01 
0001519 0002 1 10000 01 
0000564 00010 10000 01 
0000238 00004 10000 01 

.. . .  

I ’  

. .  
I .  

I 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

UK A L W S .  NEW MEXICO 87545 
' 

Telephone E x t  
OFFICE MEMORANDUM 

DATE: 
TO 

FROM : HPAL - Room 5-008 - SM - 29 
SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours 
SYMBOL : H - 1 
MAIL STOP: 7 4 9 

LOCATION AND 
POSITION IN 
COUNTER 

1 - Alpha Standard # 
2 - Beta Standard # . 
3 = 2 FE - 14 - SM - 29 
4 - 2 FE - 15 - 
5 - 2 FE - 11 - 
6 - 2 FE - 18 
7 - 3 - FE - 19 
8 - 3 - FE - 20 
9 - 3 %E - 21 
10 - 3 FE - 22 . 
11 - . 4  - FF - 23 
12 - 4 - FE - 24 
13 - 4 - FE - 26 
14 - 4 - FE - 21 
15.- 5 - FE - 28 
16 - 5 - FE - 29 
17 -. 5 - FE - 30 
18 - 5 - FE - 31 
19 - 7 - FE - 32 

1/37 

20 - 7 - Fe - 33 
21 - 7 - Fe - 34 
22 - 7 - FE - 35 
23 - 9 - FE - A 
24 - 9 - FE - B 
25 - 9 - FE - C 
26 - 2 - FE - TA - 3 5 7  

30 - 8 - FE 2 
31 - 8 - FE - Sigma Sm.66 
32 - 9 - FF 
33 - 10 - FE 
34 - 13 - FE 
35 - 24 - FE ili - ~117 

LOCATIOX AND 
POSJTION IN 
COUNTER 

37 -. 1 - FE - Press Bldg. 
38 - 2 - FE 3 613 -/L)17 7 

3 ~ 

39 - 20 FE - Shop 15 - 6 / 3 - / 6 7 7  
40 - 6 - FE - Bldg - 141 
41 42 '- - 10 9 - - FE FE 2 4 3  -1477 

43 - 9 - FE - 
4 4 ' -  10 - EE 
45 - 11 - FE 
47 - 14 - FE 
48 - 16 - FE 
46 - 12 - FE . 4 / 1 3 / 7 7  

49 -,24 - FE 2 

J 

52 - 11 - Fe - TA - 48 
53 - 12, - FE . 

5% - 40 - FE 
59 - 45 - FE 
60 -.46 - FE 
61 -.51 - FE 
62 - 54 - FE 
63 - 1 - FE - TA 
64 -.'2 FE 
65 .-'.3 - PE 

J 

36 - 26 - FE J I  
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STACK COUNTS FOR A L L  AREAS WEEKLY 6/3-10/77 ! 

.d]  A c p H A '  STD '#5604 :, . .  

03 THRU 65 A S  PER ATTACHED SHEET I ,. ' 

. . . . . . .  . . .  . . .  . . .  . . . . . .  
........... . . . . . . .  , .  . . . .  

. .  
. . . . . .  . .  . .  . .  

. . .  
. . '02 . BE.TA.'STD., . . . . .  ,#7137. .. .:. . . . . . . . . . . .  ...;. .. .: : . . .  

. . : .  . . . . .  . . . .  . .  . .  --- I- 
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. . . .  
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TO 

LOS ALAMOS SCIENTIFIC LABORATORY . 
UNIYERSITV OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext: 

OFFICE MEMORANDUM 
DATE: 

FROM : APAL - Room S-008 - SM - 29 

SUBJECT ; STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours 

SYMBOL : H - 1 

MAIL STOP: 7 4 9 

LOCATION AND 
POSITIOS I N  
COUNTER 

1 - A l p h a  Standard # &os 
2 - Beta standard # 7/37 
3 = 2 €E - 1 4  - sM - 29 &-i7/% 
4 - 2 €E - 15 - 
5 - 2 FE - 17 - 
6 - .2 FE - 18 
7 - 3 - FE - - z  
8 - 3 - 5 x -  - -  
9 - 3 €2, - L- 

10 - 3 Fr7 - 2 2  
11 - 4 - F9 - 23 
1 2  - 4 - FE - 24 
1 3  - 4 - FE - 26 
14 - 4 - FE - 27 
1 5  - 5'.-  €E - 28-hlc.flk 
16 - 5 - FE - 29 
17 - 5 - FE - 30 
18  - 5 - PE - 31 
19  - 7 - , F E  - 32 

_ -  
- _  

- _  

20 - 7 - Fe - 33 
21  - 7 - Fe - 34 
22 - 7 - FE - 35 
23 - 9 - FE - A 
24 - 9 - FE - B 
25 - 9 - €E - C 

26 - 2 - PE - TA - 35 
27 - 3 - FE - 
2'8 = 6 - FE 
29 - 7 - FE 
30 - 8 - FE 

LOCATION AND 
POSITION IN 
COUNTER 

37 - 1 - FE - Press.Blaq.@o-i7/77 
38 -. 2 - FE 

. 39  - 20 FE - Shop 15L/;f-/7/71 
40  - 6 - FE - Bldg - 141L-//2-/7/77 
4 1  - 9 - FE 
42 - 10 - FE 

43 - ' 9  - FE - TA 43 &/3..2!77 
:c -- IC - €E 
45 - 11 - FE' 
46 - 1 2  - FE 
4 7 . -  14 - FE 
48 - ,16 - FR 
49 - 2 4 ' -  FE 

50 - 26 - PE - TA 46 6/1~-17/77 
51  - 41 - PE 

* 52 - 11 - Fe - TA - 4 %  d10-/7/77 
53 - 1 2  - FE 
54 - 1 3  - FE , 

55 - 1 5  - FE 
56 - 1 6  - FE 
57 - 38 - FE 
58 - 40 - FE 
59 - 45 - FE 
60 - 46 - FE 
61 - 51  - FE 
62 - 54 - FE 

. .  

34 - 13 - €E 
35 - 24 - FE 
36 - 26 - FE 



J 
e 

rn 

e 

D 

e 

0 

e 

e 

e 

0 

8 

8 

8 

8 

e 

0 

e 

e 

0 

e 
0 

- 

DATE OF A N A L Y S I S  6/24/77 1640 ' 

STACK COUNTS FOR A L L  AREAS WEEKLY 

01 ALPHA STD #5605 
02 BETA STD #7139 
03 THRU 65 AS PER ATTACHED SHEET 

01 
0 
03 
04 
05 
06 
07 
08 
09 
10 
11 
1 
13 
14 
15 
16 
17 
1 
19 
20 
2 1  
2 2  
23 
24  
25 
26 
27  
2 8  
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
0 
1 
2 
43 
44 
45 

00061 61 
0035420 
0000044 
0000030 
0000226 
0000058 
0000532 
0001 100 
0000990 
0001478 
0001435 
0001 104 
009 1402 
0351221 
000001 9 
0000029 
O X l O O 4 4  
0000263 
0000028 
0000037 
0030043 
0000124 
0000152 
0030247 
0000201 
0000024 
0003038 
0000026 
0000057 
0000083 
0002659 
0001 158 
0000092 
0019240 
0001602 
0000624 
0000333 
00002 16 
0000826 
00007 1 1 
0001062 
0001071 
0002298 
0002479 
0001 727 

36551 
00246 
0000 1 
00004 
00004 
00000 
0005 0 
00024 
00035 
00036 
00155 
00047 
00024 
00022 
00001 
00003 
00303 
00006 
00001 
00003 
00007 
00003 
00000 
00003 
00003 
00003 
00009 
OCOO5 
00002 
00172 
0008 1 
00022 
0003 1 
01059 
00064 
00020 
00009 
00044 
00109 
0001 8 
00036 
00024 
001 84 
00096 
00148 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1 OOOD 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

6/10- 17/77 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 . I. - 

01' 

o i  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

. .a 

fa 

Q 

(I 



ro 

e 

i. 

D 

8 

8 

B 

a 

D 

B 

B 

D 

B 

8 

B 

D 

b 

B 

. -6 .48 0000123 00003 10000 01 
: 49 0002118 00130 10000 01 . 

0 0000326 00006 10000 01 
1 00001 63 00003 10000 01 
2 0001 469 00023 10000 01 
3 0001955 00036 10000 01 
54 0001 188 00030 10000 01 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

0001782 00300 10000 ~ - .  .. ~- 
0001324 00227 io000 
0000356 00006 . 10000 
000041 8 00012 10000 
0001 22 1 00008 10000 
0002292 00034 10000 
0000245 00004 10000 
0000280 00003 10000 
0000520 00015 10000 
0000368 00008 10000 
00002 12 00257 10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

FOLLOWING ARE TENSITE STACKS NOT LOAOEO WITH OTHRS ABOVE 

6 000016 00002 
27 0003669 00064 -. 
28 0651370 00023 

OOOO417 00019 
29 30 0000105 00007 

0000 01 
0000 01 
0000 01 
0000 . 01 
0000 01 



AIRBORNE CONTAMINATION .TESTS 

I 

I 



NET 
D/rnin. D/rn/M3 

do .o. a35 . 

- I . I' - I I I I 



AIRBORNE CONTAMINATION .TESTS 

M I I H I I  I I 
--TI w I I I I 

w I I U I I  I I 



. .  . .  



AIRBORNE CONTAMINATION -TESTS 



AIRBORNE CONTAMINATION .TESTS 

I I I I I U I I  I I - I ' I  L A  I f I I 



AIRBORNE CONTAMINATION .TESTS 

I I 

I 



fa 
NET 
D/min. 

/ 



AlRBC 
I I I 

TEST DATE 
TEST TOTAL 
LOCATION BEGIN EN9 , HOURS M3/min 

JAS Fk- 1 / 68  .057 I / , / /7 /77  

RNE CONTAMINATION .TESTS 

COUNT DATE lr/a!$$T 4 
TO{AL :TIME //n rlo NET 

M D/M P# BKGO D/min. 

r 

H I 1  

H I I  I .  
- I  



LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS.NEW MEXICO 87545 
Telephone Ext: 

OFFICE M E M O R A N D U M  
DATE J To 

FROM : HPAL - Room 5-008 - SM - 29 

SUBJECT :. STACK COUNTS FOR ALL AREAS (Weekly Run - 1 6 8  hours ) 

SYMBOL : H - 1 

MAIL STOP: 749  

' WCATION AND 
POSITION I N  
COUNTER 

1 - Alpha S t a n d a r d .  is 5604 
2 - B e t a  Standard # 7/37 
3 = 2 FE - 1 4  - SM - 29 i j /7-Jq//77 
4 - 2 FE - 15 - 
5 - 2 FE - 1 7  - 
6 - 2 FE - 18 

. 7 - 3 - FE - 1 9  
8 - 3 - FE - 20 
9 - 3 ' F E  - 2 1  

1 0  - 3 FE - 2 2  . 
11 - . 4  - FE - 23 
1 2  - 4 - FE - 24 
13 - 4 - FE - 26 
1 4  - 4 - FE - 27 
15 - 5 - FE - 28 
1 6  - 5 - FE - 2 9  
1 7  -. 5 - FE - 30 
18 - 5 - FE - . 31  
1 9  - 7 - FE - 32  

.. 

20 - 7 - -Fe  - 33 
2 1  - 7 - Fe - 34 
22 - 7 - PE - 35 

. 2 3  - 9 - FE - A 
24 - 9 - FE - E 
25 - 9 - FE - C 

ldk26 - 2 - FE - TA - 35 &//7-.//.I (9bbs) 
27 - 3 - FE - 
28 = 6 - FE 
29 - 7 - FE 
30  - 8 - FE 

31 - 8 - FE - Sigma Sm 66  4/..-~7/77 
32 - 9 - FF 
33 - 10 - FE 
3 4  - 13 - FE 
3 5  - 24 - FE.  
36  - 26 - FE 

LOCATION AND 
POSITION I N  
COUNTER 

37 -. 1 - FE - P r e s s  Bldg .  - k k  Q7-a 
38. -  2 - FE 

39 - 20  FE - Shop 15  &4-L//7-24'/1/7 

4 1  - 9 - FE 
42  - 1 0  - FE 

40 - 6 -' FE - B l d g  - 1 4 1  6//7-ac//77 ' 

4 3  - 9 - FE - 
4 1 . -  1 2  - FE 
45  - 11 - FE 
4 6  - 1 2  - FE 
47  - 1 4  - FE 
4 8  - 1 6  - FE 
49  - 24 - FE 

50  - 26  - FE 
51 -. 4 1  - FE 

5 2  - 11 - Fe - 'TA - 48 L17-2477 
53 - 1 2  - FE 

55 -. 15 - FE 
54 - . 13  - FE 

' 5 6  - 1 6  - FE 
57 - 38 - FE 
58 - 40 - FE 
5 9  - 45 - FE 
60 - . 4 6  - FE 
6 1  - . 51  - FE 
62  - 54 - FE , 
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.LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOSAIAMOS.NEYlMEXlCO87545 . ~ .. 
Telephone E x t  

OFFICE MEMORANDUM 
DATE: m 

FROM. : HPAL - Room 5-008 - SM - 29 
SUBJECT : STACK COUNTS FOR ALL AREAS ' (Weekly Run - 168 hours ) 

SYMBOL :. H - 1 
MAIL STOP: 7 4 9 

LOCATION AND LOCATION AND 
POSITION I N  POSITION IN 
COUNTER COUNTER 

1 - Alpha Standard 5 9 3  
. 2 - Beta Standard # L76 

3 = 2 FE - 14 - SM - 29 6/#77 - 7/5/71 
4 - 2 FE - 15 - 
'5 - 2 FE - 17 - 
7 - 3 - FE - 19 
8 - 3 - FE - 20 
9 - 3 FE - 21 

10 - 3 FE - 22 
11 - 4 - FE - 23 
13 - 4 - FE - 26 
14 - 4 - FE - 27 
15 - 5 - FE - 28 
16 - 5 - FE - 29 
17 - 5 - PE -.30 
18 - 5 - FE - 31 
is - 7 - FE - 32 
20 - 7 - Fe - 33 
21 - 7 - Fe.- 34 
22 - 7 - FE'- 35 

. 6 - 2 F E - 1 8  

12 - 4 - FE.- 24 

23 - 9 - FE - A  
24 - 9 - FE - B 
25 - 9 - FE - C 

40 - 6 - FE - Bldg - 141 
.41 - 9'- FE 
42 - 1 0  - FE 

64 - 1c - 3-E 
45 - 11 - FE 
46 - 12 - FE 
47 - 14 - PE 
48 -,16 - FE 
49 - 24 - FE 
50 _- 26 - FE - TA 46 &$?7 - 7b/77 
51 - 41 - FE . .  

52 - 11 - Fe - TA - 444/n - 71/77 
53 - 12 - FE 
54 - 13 7 FE 
55 - 15 - FE 
56 - 16 - FE 
57 - 38 - FE 
58 - 40 - FE 26 - 2 - FE - TA - 35 

28 6 - FE 60 - 46 - FE . 

7/$V 
27 - 3 - FE - 59 - 45 - FE 
29 - 7 - FE 
30 - 8 - FE 61 - 51 - FE 

62 - 54 - FE 

34 - 13 - FE 
35 - 24 -'FE 

I . .  '63 -"l - FE - 
64 - 3 FF: 

36 - 26 - FE . 
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i DATE OF ANALYSIS 7/8/77 1700 

. . . .  . .  .... . . . ....... I . . .  . 
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02 B E T A  STD #676 I :. 
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LOS ALAMOS SClENTlFlC LABORATORY 
~~ 

UNIVERSITY OF CALIFORNIA 
LOSALAMOS.NEWMEXlCO87545 .1/1 

To 

Telephone Ext: 
OFFICE M E M O R A N D U M  

DATE: 

FROM : HPAL - ROcim S-008 - SM - 29 
SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours ) 

SYMBOL : H - 1 
MAIL STOP: 749 

LOCATION 'AND . LOCATION AND 
POSITION IN POSITION IN 
COUNTER COUNTER 

4 - 2 FE - 15 - 
5 - 2 FE - 17 - 
6 - .2 FE - 18 
7 - 3 - FE - 19 
8 - 3 - FE - 20 
9 - 3 FE - 21 
10 - 3 FE - 22 
11. - 4 - FE - 23 
12 - 4 -'FE - 24 
13 - 4 - FE - 26 
14 - 4 - FE - 27 
15 - 5'.- FE - 28 
16 - 5 - FE - 29 
17 - 5 - FE - 30 
18 - 5 - FE - 31 
19 - 7 -.FE - 32 
20 - 7 - Fe - 33 
21 - 7 - Fe - 34 
22 - 7 - FE - 35 
23 - 9 - FE - A 
24 - 9 - FE - B 
25 - 9 - FE - C' 
26 - 2 - FE - TA - 35 
27 - 3 - FE - 
2'8 = 6 - FE 
29 - 7 - FE 
30 - 8 - FE 
31 - 8 - FE - Sigma Sm 

FE .-32..-. g - 
33 - 10 - FE 
34 - 13 - FE 
35 - 24 - FE 
36 - 26 - PE 

66 

.39 - 20 FE - Shop 15 
40 - 6 - FE - Bldg - 141 
41 - 9 - FE 
42 - 10 - FE 
43 - 9 - FE - TA 43 
44 - IC - FE 
45 - 11 - FE' 
46 - 12 - FE 

, 47.- 14 - FE 
48 - 16 - FE 

. 49 - 24 - FE 
50 - 26 - FE - TA 46 
51 - 41 - FE 

.52 - 11 - Fe - TA - 4 8  
' 53 - 12 - FE 

54 - 13 - FE . 
55 - 15 - FE 
56 - 16 - FE 
57 - 38 - PE 
58 - 40 - FE 
59 - 45 - FE 
60 - 46 - FE 
61 - 51 - FE 
62 - 54 - FE 

- 1 - FE - TA 50 - 2 FE' 3 



STACKS - FOR 7J1-8/71 
NUMBER 1 - ALPHA STANDARD - # 5605 12,100 D/M 
NUMBER 2 - BETA STANDARD - # 7139 6740 O/M 
NUMBER 3 - 65 - AS PER MASTER SHEET ATTACHED 
NUMBER 63,64,65 ARE TA 50 - 2 W E E K I  RUN 6/24/77 - 7/8/77 

01 
0 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2  
23  
24  
25 
26 
27  
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
r n  

0006 1 18 
0035432 
0000037 
0000038 
0000242 
0 0 0 0 0 4 4 
0000294 
0000596 
0000676 
0000599 
0000741 
0000608 
0000752 
0000607 
0000034 
000002 1 
0000038 
0000032 
0000026 
0000025 
0000101 
000002 
0000153 
0000 194 
00001 13 
0000325 
0006080 
0000738 
0000270 
0000072 
0001 11 1 
0000550 
0000065 
0016763 
0000968 
0001236 
0000202 
0000140 
0000597 
0000434 
0000566 
0000642 
0000764 
0001 01 1 
0001234 
0000724 
0000029 
0000877 
0000783 
n n n n m n -  

36389 
00264 
00002 
00005 
00002 
00000 
00080 
0002 1 
00009 
0002 1 
001 42 
00034 
0001 3 
0001 0 
00005 
00001 
00002 
00004 
00002 
00001 
00003 
00004 
00006 
0000 1 
00003 
00009 
00062 
00014 
00004 
00004 
00034 
00014 
0003 1 
00883 
0005 1 
00025 
00006 
0002 1 
00036 
0001 7 
00068 
00014 
0001 1 
00017 
0001 2 
00013 
00002 
00015 
00022 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

I 10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 . 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

!. ' 

. .  



52 
53 . 
54 

57 
58 
59 
60 
61 

22 

62 
63 
64 
65 

0000952 
0001 049 
00007 12 
000093 
0000674 
0000225 
0000606 
0000265 
0000954 
0000152 
0000069 
0000345 
0000275 
0000264 

0001 5 10000 01 
10000 01 

00006 01 
01 00078 10000 

00019 10000 01 
00006 10000 01 
0001 2 10000 01 
00007 10000 01 
00016 10000 01 
00001 10000 01 

00025 10000 

o0000 i 0000 oi 
oooog 10000 
oooog 10000 
00029 10000 01 

. .  

I. ' 

. .. 

i 

\:.: 



LOS ALAMOS SCIENTIFIC LABORATORY ~~~ ~ ~~~ 

UNIVERSITY OF CALIFORNIA ' 
LOS ALAMOS. NEW MEXICO 87545 /I 

Telephone Ear: 
0 F F I C E M E M.0 RAN D U M 

DATE: a 

FROM : '  HPAL - Room S-008 - SM - 29 
SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours ) 

a , 

SYMBOL : H - 1 JUL 1 6  On 

MAIL STOP: 749 

LOCATION AND 
POSITION IN 
COUNTER 

1 - Alpha Standard # 5 7 3  
2 - B e t a  Standard # '67 6 
3 = 2 FE - 14 - SM - 29 
4 - 2 FE - 15 - 
5 - 2 FE - 17 - 
6 - 2 .FE - 18 
7 - 3 - FE - 19 
8 - 3 - FE - 20 
9 - 3 'FE - 21 
10 - 3 FE - 22 . 
11 - 4 - FE - 23 
12 - 4 - FE - 24 ' 

13 - 4 - FE - 26 
14 - 4 - FE - 27 
15 - 5 - FE - 28 
16 - 5 - FE - 29 
17 -. 5 - FE - 30 
18 - 5 - FE - 31 
19 - 7 - FE - 32 
20 - 7 - Fe - 33 
21 - 7 - Fe - 34 
22 - 7 - FE - 35 
23 - 9 - FE - A 
24 - 9 - FE - B 
25 - 9 - FE - C 
26 - 2 - FE - TA - 35 
27 - 3 - FE - 
28 = 6 - FE 
29 - 7 - FE 
30 - 8 - FE 

31 - 8 - FE - Sigma Sm 66 
32 - 9 - FF 
33 - 10 - FE . 
34 - 13 - FE 
35 - 24 - F E .  
36 - 26 - FE 

LOCATION AND 
POSITION IN 
COUNTER 

31 -. 1 - FE - P r e s s  Bldg. 
38 - 2 - FE 

39 -.20 FE - Shop 15 
40 - 6 - FE - Bldg - 141 
41 - 9 - FE 
42 - 10 - FE 

43 - 9 - FE - TA 43 
4 5 ' -  IC - i?E 
45 - 11 - FE 
46 - 12 - FE . 
47 - 14 - FE 
48 - 16 - FE 
4 9  - 24 - FE '<.. 

.. ' 

. .  

50 - -. MA$---$j) 
51 -.- -- - 
52 - 11 - Fe - TA - 48 
53 - 12 - FE . . 
54 -.13 - FE 
55 '- 15 - FE 
56 - 16 - FE 
51 - 38 - FE 
58 - 40 - FE 
59 - 45 - FE 
60 -.46 - FE 
61 -.51 - FE 
62 - 54 - FE . 
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To 

FROM : 

SUBJECT : 

S Y M B O L  : 

MAlL STOP 

LOCATION 
POSITION 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

Lo6 ALAMOS, NEW MEXICO 87545 
Telephone Ext: 

OFFICE MEMO RAN DUM 
DATE: 

HPAL - Room 5-008 - SM - 2 9  

STACK COUNTS FOR ALL 

H - 1  

749 

AND 
IN 

COUNTER 
/ 

1 - Alpha  Standard  4 
2 - Beta Standard # 7/3? 

5-6 0 

3 = 2 FE - 1 4  - SM - 2 9  
4 - 2 FE - 15 - 
5 - 2 FE - 1 7  - 
6 - .2 FE - 1 8  
7 - 3 - FE - 1 9  
8 - 3 - FE - 2 0  
9 - 3 FE - 21 

1 0  - 3 FE - 22 
11 - 4 - lq - 2' 
12 - 4 - FE - 24 
1 3  - 4 - FE - 26 
1 4  - 4 - FE - 27 
15 - 5 ' -  FE - 28  
1 6  - 5 - FE - 2 9  
1 7  - 5 - FE - 30  
18 - 5 - FE - 31 
1 9  - 7 - , F E  - 32 
20 - 7 - F e  - 3 3  
2 1  - 7 - F e  - 34 
22 - 7 - FE - 35  
2 3  - 9 - FE - A 
2 4  - 9 - FE - B 
25 - 9 

26 - 2 - FE - TA - 35 
27  - 3 - FE - 
28  = 6 - FE 
2 9  - 7 - FE 
30  - 8 - FE 

- - 1 

31 - 8 - FE - Sigma Sn 66 
-3-2 - 9 - FB 

33 - 10 - FE 
34 - 13 - FE 
35  - 24 - FE 
36 - 26 - FE 

LOCATION AND 
POSITION IN 
COUNTER 

37 - 1 - FE - . P r e s s  m a g .  
3 8  -. 2 - . F E  

. 3 9  - 20 FE - Shop 15 
4 0  - 6 - FE - B l d g  - 1 4 1  
4 1  - 9 - FE 
4 2  - 1 0  - FE 
I 

4 3  - 9 - FE - TA 4 3 .  
4 4  - 1c  - FE ' 

4 5  - 11 - FE' 
4 6  - 1 2  - FE 

4 8  - 1 6  - FE 
, 4 7 .  - 14 - FE 

4 9  - 2 4  - FE 

50 - 26 - FE - TA 46--"'- 
5 1  - 4 1  - FE 

. .--I' WM .. . 

4 I  . I I  

5 2  - 11 - F e  - TA - 4 8 '  
5 3  - 1 2  - FE 
5 4  - 1 3  - FE . 
55 - 15  - FE 
5 6  - 1 6  - FE 
57 - 38  - FE 
58 - 4 0  - FE 
5 9  - 4 5  - FE 
60 - 46  - FE 
61 - 51 - FE 
6 2  - 5 4  - FE 

63 - 1 - FE - TA 50 
6 4  - .2 FE . 
6 5  '- 3 - FE 



.- - .. . . . - . . . . . .  . .  

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORYIA 

LOS A L M S .  NEW MEXICO (17'545 
Telephone Ext :  

. O'FFICE MEMORANDUM 
DATE: 

70 

FROM : IIPAL - Room S-008 - SM - 29 
SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours ) 

SYMBOL :- H - 1 
MAIL STOP 749 

. .  
LOCATION AND 
POSITIOW I N  
COUNTER 

1 - Alpha Standard % 5b05 
2 - Beta Standard Y 7 \ a?, 
3 = 2 FE - 14 -'SM - 29 7/aa-ay 
4 - 2 FE - 15 - 
'5 - 2 FE - 17 - .  
6 - 2 FE - 18' 
7 - 3 - FE - 19 
8 - 3 - FE - 20 
9 - 3 FE - 21 
10 - 3 FE - 22 
11 - 4 - FE - 23 
12 - 4 - FE.- 24 
13 - 4 - FE - 26 
14 - 4 - FE - 27 
15 - 5 - FE - 28 
16 - 5 - FE - 29 
17 - 5 - FE -.30 
18 - 5 - FE - 31 
19 - 7 - FE - 32 

_. 

20 - 7 - Fe - 33 
21 - 7 - Fe.- 34 
22 - 7 - FE'- 35 
23 - 9 - FE - A  
24 - 9 - FE i B 
25 - 9 - FE - C 

26 - 2 - FE TA - 35 T / a a / l i  
27 - 3 - FE - 
28 6'- FE 
29 - 7 - FE 
30 - 8 - FE 
31 - 8 - FE - Sigma.Sm 66 l / r s - 8 / 1  
32 - 9 - FB 
33 - 10 - FE 
34 - 13 - FE 
35 .. 24 - €E 
36 - 26 - FE 

LOCATION AND 
POSITION IN 
COUNTER 

37 - 1 - FE - Press Bldg. 
38 - 2 - FE 
39 - 20 FE -.Shop 15 

I 

42 - 10 - FE 

. 4 6  - 12 - FE 
47 - 14 - FE 
48 - 16 - PE 
49 - 24 - FE 
50 .. 26 - FE - TA 46  IS.- 
51 - 41 - FE 1Iaq - q!i 

54 - 13 Y FE 
55 - 15 - FE 
56 - 16 - FE 
57 - 38 - FE 
58 - 40 - FE 
59 - 45 - FE 
60 - 46 - FE : 
61 - 51 - FE 
62 - 54 - FE 

17 - 
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STACK COUNTS FOR ALL AREAS I 
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. .. LOSALAMOS SCIENTIFIC IABORATORY 
.. 

To 

~~ ~ 

UNIVERSITY OF CALIFORNIA 
LOS A M O S .  NEW MEXICO 87545 

Telephone Ext: 
OFFICE MEMORANDUM 

SROM : HPAL - Room S-008 - SM - 29 

SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours 

S Y M B O L  :. H - 1 

MAIL STOP: 749 

LOCATION AND 
U 

LOCATION AND 
POSITION I N  POSITION IN 
COUNTER COUNTER 

1 - Alpha Standard # cur 
2 - Beta Standard A 7 \ 3 7  
3 = 2 FE - 1 4  - SM - 29 
4 - 2 FE - 15 - 

'5 - 2 FE - 1 7  - 
6 - 2 FE - 18 
7 - 3 - FE - 1 9  
8 - 3 - FE - 20 
9 - 3 FE - 21 

10  - 3 FE - 22 
11 - 4 - FE - 23 
12  - 4 - FE. -  24 
1 3  - 4 - FE - 26 
1 4  - 4 - FE - 27 
15 - 5 - FE - 28 
16 - 5 - FE - 29 
17 - 5 - FE - 30 
18 - 5 - FE - 31 
19  - 7 - FE - 32 
20 - 7 - Fe - 33 
21  - 7 - Fe:- 34 
22 - 7 - FE - 35 
23 - 9 - FE - A 
24 - 9 - FE - B 
25 - 9 - FE - C 

2 6 - 2 - F E - T A - 3 5  . 
27 - 3 - FE - 
28 = 6 - FE 
29 - 7 - FE 
30 - 8 - FE 

31 - 8 - FE - Sigma.Sm 66 
. 3 2  - 9 - FF. 
33 - 10 - FE 
34 - 13 - FE 
35 - 24 - FE 
36 - 26 - FE 

37 - 1 - FE - P r e s s  Bldg. 
38 - 2 - FE 

39 - 20 FE - Shop 15  
40  - 6 - FE - Bldg - 141 
'41 - 9 ' -  FE 
42 - 10 - FE 

43 - 9 - FE - TA 43 
5 1  - 10 - FE 
45 - 11 - FE 
46 - 1 2  - FE 
47 - 14 - FE 
48 - 16 - FE 

' 49 - 24 - FE - .  \ 
50 - 26 - FE - TA 4 6 - $ d  (@ p' .. 
51  - 41 - FE - 40 
52 - 11 - Fe - TA - 48 
53 - 12 - FE 
54 - 1 3  7 FE 
55 - 15 - FE 
56 - 16 - FE 
57 - 38 - FE 
58 - 40 - FE 
59 - 45 - FE 
60 - 46 - FE : 
61 - 5 1  - FE 
62 - 54 - FE 

63 .- 1 - FE - TA 50 

65 - , 3  - FE 
' 6 4  - 2 FE 

. 



... . . .  . 

. _  I : '  
WEEKLY STACKS FOR A L L  AREAS FOR 8 / 5 - 1 2 / 7 7  

. . . . ... 
1- 

N O  2 STACK F I L T E R S  FOR T A - 4 6  . 

.I 
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TO 

LOS AIAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

10s A M O S .  NEW MEXICO 87M5 
Telephone Ext: 

OFFICE MEM,ORAN DU M 
DATE: 

FROM : HPAL - Room S-008 - SM - 29 
Sw3JECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours ) 

SYMBOL : H - 1 
MAIL STOP: 749 

' LOCATION AND 
POSITION IN 
COUNTER 

LOCATION AND 
POSITION IN 
COUNTER 

'1 - Alpha Standard 
2 - Beta Standard # 9/39 
3 = 2 FE - 14 - SM - 29 gha-19177 
4 - 2 FE - 15 - 
5 - 2 FE - 17 - 

37 - 1 - FE - Press Bldg. itad 
38 - 2 - FE 
39 - 20 FE - Shop 15 8// . '9/77 

6fSnk 

6 - 2 FE - 18 
. 7 - 3 - FE - 19 

8 - 3 - FE - 20 
9 - 3 'FE - 21 

10 - 3 FE - 22 
11 - . 4  - FE - 23 
12 - 4 - PE - 24 ' 

13 - 4 - FE - 26 
14 - 4 - FE - 27 
15 - 5 - FE - 28 
16 - 5 - FE - 29 
17 -. 5 - FE - 30 4bJA 
18 - 5 - FE - 31 
19 - 7 - FE - 32 
20 - 7 - Fe - 33 
21 - 7 - Fe - 34 
22 - 7 - FE - 35 
23 - 9 - FE - A 
24 - 9 - FE - B 
25 - 9 - FE - C 
26 - 2 - FE - TA - 35 
27 - 3 - FE - 
28 = 6 - FE 

' 2 9 - 7 - F E  
30 - 8 - FE 

40 - 6 - FE - Bldg - 141 
41 '- 9 - FE 
42 - 10 - FE I 

4 4  - 13 - FE 
45 - 11 - FE 
46 - 12 - FE . 
47 - 14 - FE 
48 - . 1 6  - FE 
49 - 24 .. FE ~ 

//a 19/77 
. .  

50 - 26 - FE - TA 46 8 
51 -. 41 - FE 
52 - 11 - Fe - TA - 48 
54 - 13 - FE 
55.- 15 - FE 
56 - 16 - FE 
57 - 38 - FE 
58 - 40 - FE 
59 - 45 - FE 
60 -.46 - FE 
61 -.51 - FE 
62 - 54 - FE . 

53 - 12 - FE . 

. .  



- .  .- . . .--_ .I I . ... . . .  . . .  . . .  . -  . . . .  

AIR UORNE CONTAIIlN.\TIOE( TEST 
c AREA 

TECHNICIA?: 
-I '. TEST DATE TINE 

,-LOCATION BEGIN END IIRS 

.. - 
i 

~ .. - - ?4//.7-1 R / 7 ?  
5 %  lb.9 

t - 5 3  I 

I I 1 I 

I t I I I 

Form 4-100-Revised 

.- 
ANALYSIS DATE q / r ,  6, / 7  7 

I U I 

! 

I 
I 

I 1 

I I I t I I 



. . . - . . . ._ -. .I I . . . ..... ... . .  . . .  - . .  

ALPHA 

-LOCATION BEGIN END' IIRS M /m h? net dim 

- 9/17 L 14/77 

.- 
- 
r 

couw - TEST DhTE TIHE 
3 

- 
ST? ILQ - .m7 57< 0.0 

AIR nonm CONTASIINATIOP~ TEST - AREA 

ZETA BETA ALPHA 
3 COUNT 

net d/m C!m/5,3 d / m h  

0.0 (9 3'7.  R 1.1 

I I I 

a 

I - 1 1  - I I 

I .  1 '- 

~ 

I 
r 1 . 4 

~~ 

I n . I  I U I 

~ 

I I -  ! I I I  - I I 1 

Form 4-100-Rcviscd . 



I . . . . . . . . . . . .- -. .I . . .  . - .  . .  . . . . .  . . .  . . -  

I I I 

1 

AIR IlOnNE COSTAMINATION' TEST 
AREA TA-L( s 

'F 

I 

.. 

I 

I 
I I I 

1 
I 

I + 

ANALYSIS DATE 8 /I /, , TECHNICIAS 
-I 

3ETA ALPIIA ALPHA BETA - 
r 3 
5 TEST DATE TIXE 

3 COUNT TOTAL ,couN'r .. 
5 LOCATION BEGIN EXD HRS M /m hf3 "et dlm d/m/n! net d/m I d l r n i a f  
- ? i t s  A a 9 7 1 
- - 

- ;  7 5 1 5  . 13.9 n.03 . - 2  1. 1 

I - 1 1  U 

1 t I 
I I I I t I I 1 i 
I -I I I 

I 
I .  

I 

Form 4-100-Ruviscd . 



I .  

I I 
4 

I ... . . . . .  . . .  .l . .  - 
AIR UORNE CONTASIINATIO~ TEST 

AIIEA ‘>M-&C= - . 

I 
{ I 

! 

I I 

.. 

I 

ANALYSIS DATE TECIINICI A 2  51/1 k / 7 7  

! I I I I I I t 

TEST DATE TIXE ALPHA ALPHA 

d/m/M3 
r 
L _  -LOCATION BEGIN END HRS M 
- - Q/IL5+39/ 7 7  

31 I 

L TEST DATE TIXE ALPHA BETA 
r 3 
L _  -LOCATION BEGIN END HRS M /in. !d net d l m  d/m/M3 net d/m 
- - Q/IL5+39/ 7 7  

I ALPHA 

3 
couw .. 

31 I 103 3 1 .  3 I .  a1.3 103 3 1 .  3 

I I I ’  I l-----i I I 

I I ’  I I I 1  - I 1 

Form 4-100-Rcviscd . 
i l  



I ;  

L I 

I 
I 
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I 
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b; 
. . . .. . . . .- - . I . . _  .I . .  - .  . . . . .. . . . . -  

I 
I 
I 

I 

AIR UORNl? COSTASllNATlO~ TEST - 3 r, AREA 7-h 

I I 
i 

! 
I I 

.. 
ANALYSIS DATE TECIINICIAA ? A b  /-IT 

I I l l  - I i  
I Ud I I - I- 

i------i I 
1 c-----l-----i i I .  c-----i T 

I - I ' I  'I I d .  

t I 
I I I I I I t I 
I 4 I 

Form 4-100-Rcviscd . 
i ' I  





, ::.:.. . . . . .  , 

- 

STACK COUNTS FOR ALL AREAS WEEKLY-168 HOUR-RUN 

.- 
. . . . . . .  .. ... . .  

.I 

03 THRU 68 A S  PER ATTACHE0 SHEET 

00003 74 00006 10000 02 I 
! '  

05 
06 00003 12 0001 0 10000 02 

. . .  

1 1  0000540 00069 10000 02 
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LOS ALAMOS SCIENTIFIC LABORATORY ~~~~~~ ~ ~~~ 

UNIVERSITY OF CALIFORNIA 
LOS AWOS. NEW MEXICO a7545 

TO 

Telephone Ext: 
OFFICE MEMORANDUM 

DATE: 

?/2/7 7 
FROM : HPAL - Room 5-008 - S M  - 29 

SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly R u n ' -  168 hours 

LOCATION AND 
POSITION I N  
COUNTER I 

1 - A l p h a  Standard U5b O P  
2 - B e t a  Standard # 7/37 
3 =i 2 F E  - 1 4  - SM - 29 
4 - 2 FE - 15 - 
5 - 2 F E  - 17 - 
6 - 2 F E  - 18 
7 - 3 - FE - 1 9  
8 - 3 - FE - 20 
9 - 3 F E  - 21  

10  - 3 PE - 22 
11 - 4 - FE - 23 
1 2  - 4 - F E  - 24 
1 3  - 4 - F E  - 26 
14 - 4 - FE - 27 
15  - 5 - FE - 28 
1 6  - 5 - F E  - 29 
17  - 5 - F E  - 30 
18  - 5 - F E  - 31 
1 9  - 7 - FE - 32 
20  - 7 - Fe - 33 

:' 21  - 7 - Fe  - 34 
22  - 7 - FE .- 35 
2 3 - 9 - F E - A  
24 - 9 - FE - E - <  
25 - 9 - FE - C - 
26 - 2 - F E  - TA - 35 
2 7 - 3 - F E -  
28 = 6 - FE 
29 - 7 - FE 
30 - 8 - F E  

xf,h6/7 7 

31 - 8 - FE - Sigma Sm 66 

34 - 1 3  - F E  ' I  
35 - 24 - FE 
36 - 26 - F E  

LOCATION AND 
POSITION IN 
COUNTER 

37 - 1 - F E  - Press B l d ~ ~ ~ ~ / ~ ~ ~ 7  
38 - 2 - FE 

39 - 20 FE - Shop 15  -ghr-2C/77 

41  - 9 - FE 
4 2  - 10 - F E  

4 3  - 9 - FE - TA 4 3 7  

40 - 6 - F E  - B l d g  - 

/id,, -2d77 
44 - 1 0  - FE 
45  - 11 - FE 

I - ,' 46. - 1 2  - F E  
47 - 14 - FE 
48 - 16  - FE 
49 - 24 - FE 

50 - 26 - F E  - TA 46 - t f l - k b  
5 1  - 4 1  - FE 

52 - 11 - F e  - TA - 48 
53  - 12 - FE 
54 - 1 3  - FE 
55 - 15  - FE ' 

56 - 16  - FE 
57 - 38 - FE 
58 - 40 - FE 

6 0  - 46 - FE 
61 - 51 - FE 
62 - 54 - F E  

63  - 1 - FE - TA 50 
64 - 2 FE 
65 - 3 - FE 

59 - 45 - FE I 

J 
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-. .. . LOSALAMOSSClENTlFlC LABORATORY _ _ _  ~ 

UNIVERSITY OF CALIFORNIA 
Lo6 ALAMOS. NEW MEXICO 87515 

TO 

Telephone Ext: 
OFFICE MEMORANDUM . 

DATE: 

FROM : HPAL - Room S-008 - SM - 2 9  

SUBJECT : STACK COWTS FOR ALL ..LXEAS (Weekly Run - 1 6 8  hours ) 

SYMBOL : H - 1 -+/77 
MAIL STOP 7 4 9  ?/? 7 

LOCATION LVD . LOCAT1O:J AND 
POSITION IN POSITIOX IN 
COUNTER COUNTER 
1 - Alpha Standard  C 5.G 04 
2 - B e t a  S tandard  # 7/37 
3 = 2 FE - 1 4  - SM - 2 9  
4 - 2 FE - 1 5  - 
5 - 2 FE - 17  - 
6 - .2 FE - 1 8  
7 - 3 - FE - 1 9  
8 - 3 - FE - 20 
9 - 3 FE - 2 1  

1 0  - 3 FE - 2 2  
11 - 4 - FE - 2 3  
1 2  - 4 - FE - 24 
1 3  - 4 - FE - 26  
1 4  - 4 - FE - 2 7  
1 5  - 5 ' -  FE - 28  
1 6  - 5 - FE - 2 9  
1 7  - 5 - F E ' -  3 0 ~ '  & - m p  

~~ ~~ 

1 8  - 5 - FE - 3 1  
1 9  - 7 - . F E  - 3 2  
2 0  - 7 - F e  - 33 
21 - 7 - F e  - 34 . 
2 2  - 7 - FE - 35  
2 3  - 9 - FE - A 
2 4  - 9 - FE - B 
2 5  - 9 - FE - C 

26  - 2 - FE - TA - 35  
27  - 3 - FE - 
28  = 6 - FE 
2 9  - 7 - FE 
30 - 8 - FE 

37 - 1 - FE - P r e s s  Bldg. 
38 - 2 - FE 

. 3 9  - 2 0  FE - Shop 1 5  
4 0  - 6 - FE - Bldg - 1 4 1  
41 - 9 - FE 
42 - 10 - FE 

43 - 9 - FE - TA 4 3  
44  - 1c - PZ 
4 5  - 11 - FE' 
4 6  - 1 2  - FE 
4 7 . -  1 4  - FE 
4 8  - 1 6  - FE 
4 9  - 2 4  - FE 
50 - 26 - FE - TA 4 6 3 b 6 +  
51 - 4 1  - FE 9 / 4 7  7 

. 5 2  - 11 - F e  - TA - 4'8 
53 - 12 - FE 
5 4  - 13 - FE . 
55 - 1 5  - FE 
56 - 1 6  - FE 
57 - 38 - FE 
58 - 4 0  - FE 
5 9  - 4 5  - FE ' 

6 0  - 4 6  - FE 
6 1  - 51 - FE 
6 2  - 5 4  - FE 

6 3  - 1 - FE - TA 50 
6 4  -:2 FE ' 

' 3 1  - 8 - FE - Sigma Sm 6 6  
9 - . F E  _ _  3-2 ... 

3 3  - 1 0  - FE ' 65 .- 3 - FE 

3 5  - 2 4  - FE 
3 6  - 2 6  - FE 
3 4  - 1 3  - FE- . &- f'E, 2s- U j - 5  
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I D S  ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA . /7 LOS ALAMOS. NEW MEXICO a7545 

m 

~~ 

Telephoni Exc 
OFFICE MEMORANDUM 

DATE: 

FROM : HPAL - Room S-008 - SM - 29 
SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours 1 

SYMBOL :. .€I - 1 
H A L  STOP: 749 

LOCATION AND 
POSITION IN 
COUNTER 

1 - Alpha Standard !I5bOY 
2 - Beta Standard # 7\37 
3 5 2 FE - 14 - SM - 29 8 h b i n - q / ~ , ,  
4 - 2 FE - 15 - 
'5 - 2 FE - 17 - 
6 - 2 FE - 18 
7 - 3 - FE - 19 0 h b h 7  - 4/1/17 
8 - 3 - FE - 20 
9 -  3 F E -  21 

io - 3 FE - 22 e l s ~ h  -q/t1,1 
11 - 4 - F9 - 2 3 S l l k l l l  -413111 
12 - 4 - F E . -  24 
13 - 4 - FE - 26 
14 - 4 - FE - 21 
15 - 5 - FE - 28 
16 - 5 - FE - 29 
17 - 5 - FE -.30-- 
18 - 5 - FE - 31 

'19 - 7 - FE - 32 
20 - 7 - Fe - 33 
21 - 7 - F e  - 34 
22 - 7 - FE - 35 
23 - 9 - FE - A  
24 - 9 - FE - B 
25 - 9 - FE - C 
26 - 2 - FE - TA - 35 
27 - 3 - FE - 
28 = 6 - FE 
29 - 7 - FE 
30 - 8 - FE 

81>2)->7 

LOCATION AND 
POSITION IN 
COUNTER 

37 - 1 - FE - press Bldg. d % U t l ~ - q j l l ~  
38 - 2 - FE 

39 - 20 FE - Shop 15 
40 - 6 - FE - Bldg - 141 
41 - 9'- FE 
42 - 10 - FE 

43 -' g - FE - TA 43 qlaqIT? - '1gj'77 
4 4  - 13 L 
45 - 11 - FE 

. 4 6  - 12 - FE 
47 - 14 - FE 
48 -,16 - FE 
49 - 24 - FE 

8 / % ~ - / 7 1  - q / a l ' l T  

bise +..n e 4  
-Y a 1  "- Sin&& sk1-n 

_a. & S A  

52 - 11 - F e  - 
53 - 12 - FE 
54 - 13 7 FE 
55 - 15 - FE 
56 - 16 - FE 
57 - 38 - . F E  
58 - 40 - FE 
59 - 45 - FE 
60 - 46 - FE . 
61 - 51 - FE 
62 - 54 - FE 

- 48 q / a b / l l  -9 Ia i i -  



. .  

A i l A L Y S l S  :ATE 9/12/77 

:I1 - AL?IiA STANOAR3 - #5534 
02 - BETA STAElOARO - #7137 
03 - 65 STACK COUNTS FOR ALL AREAS (WEEKLY) ROOMS S-008-SM-29 - 

01000 o i  
0004 1 01 

01 

0 0000623 
02 0003879 

05 0000009 00000 01000 01 
06 0000002 00000 01000 01 
07 0000024 00015 01000 01 
08 0000036 00002 01000 01 

035 38 0 1000 
0000002 00001 01000 

04 O3 0000001 00000 01000 01 

09 0000050 00005 o i  ooo o i  
10 000006 1 00005 01000 01 
1 1  0000065 00010 U 1 0 0 ~  01 
12 0309047 39910 u1000 01 

00.33069 00091 31000 01 

15 Oil00304 09001 01900 01 
l 3  14 9000050 00001 01 000 01 

~ ~ . _ ~ _ .  . _ _ ~ . .  - -  
16 !)090000 00001 00265 . 51 

'01 LJULlbZb 1 34125 10900 .J1 -.337 - 
02 01 - .q- lP  003533 0041 1 1 9099 
0 3 
04 
05 
06 
07 
0 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2 
29 
30 
31 
32 
33 
34 
35 
36 
37 
711 

00~0022 
0000025 
0000073 
000003 
0000203 
0000322 
0000584 
0000667 
0000587 
000049 1 
000057 1 
00005 1 1  
0300026 
0000033 
0000053 
000003 1 
0000023 
0000055 
0000036 
000007 
0000149 
0000177 
0000145 
0000294 
000306 
0000391 
000525 
0000078 
0000816 
0000265 
0000049 
003499 1 
9000237 
903039 
00001 79 
nnnn I I ,  ? 

00095 
0001 1 
00012 
0002 1 
00135 
000 13 
000 19 
00020 
001 09 
00088 
00016 
00015 
0001 1 
3000 
30020 
0001 1 
00007 
0001 2 
oooog 
00014 
00016 
00006 
0000 
0000 
00050 
00044 
00060 
0001 1 
00040 
00020 
00930 
04240 
00024 
oooog 
"0?9 
,nnn?-7 

10003 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10090 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1 uooo 
10000 
10000 
10000 
10000 
10000 
10000 
1 090G 
10000 
1uorJo 
i r m o  
i nnni 

. . -  
31 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 ~~ 

01 
01 
91- - 
01 
01 

.. . . 

f:; 

I .  

r . .  I :- 

. .  
I .  

i . 

f '  

I .  

( .  

L: 

01 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

01 
01 
01 

01 01 . 

rJ1 O 1 F .E. 1 3  - ..+a- -IA& - 3. '9++ 

n i  



45 
41 
42 

45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 

${ 

9030353 
0050499 
33004&6 

3C50300 
0000581 
0000544 
0000336 
0000068 
0000019 
0000023 
00007 19 
0001605 
0000549 
000068 
0000608 
000003 
0000739 
00784 
006704 
00001 03 
0000170 
00002 26 
00001 35 
0002422 
0000029 

0 09 34 
'33CJ3 oc 

3231 4 
00346 
000 10 
00012 
3002 1 
00012 
00022 
00014 
000 16 
00005 
0001 1 
00018 
00020 
00037 
0000 
00316 
00050 
00013 
0001 1 
00178 
0068 
00003 
00050 
00009 
00015 
11362 
00007 

or300 
3000 
0000 
0303 
oooc 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

01 
01 
91 
01 
01 
01 
01 
01 
01 
01 
01 - -k 
01 -. AJL*a-d 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
o i  
01 
01 
01 
01 



DATE OF A N A L Y S I S  9/15/77 
K l V A  8 HR SAMPLES 8/29-31/77, 9/1,2,6,7,8,9/77 
01 ALPHA STD 503 

, 02 BETA S T O  676 

03 THRU 33 AS PER ATTACHED SHEET 

0 1 0030658 
02 0005074 
03 OOOOOO6 
04 0000003 
05 0000001 
06 0000003 

0000003 

0000005 
Og 10 0000005 

12 0000004 
0000005 

000001 0 
l 5  16 0000004 

0000733 

0000007 
20 l g  0000033 
21 0000002 
22 000001 0 

0000007 
24 23 0000003 

0000003 
25 26 0000006 

0000006 

0000004 
29 30 0000006 
31 0 00 00 04 
32 0000009 
33 0000003 

O7 oa 0000009 

1 1  0000008 

l 3  14 ooooooa 

i a  l 7  0000012 

27  2a 0000012 

00034 
00002 
00001 
00002 
00000 
00001 
00000 
00000 
00003 
00001 
00000 
00001 
00005 
00001 
00003 
00014 
00001 
00000 
0004 1 
00002 
00002 
00000 
00002 
00001 

00003 
00000 
0001 4 
00001 

01 000 . _ ~ ~ .  

01000 
01000 
01 000 
01 000 
01000 
01000 
01000 
01 000 
01000 
01000 
01000 
01000 
01000 
01000 
01000 
'01000 
01000 
01000 
01 000 
01 000 
01000 
01000 
01 000 
01000 
01000 
01000 
01000 
01 000 
01000 
01000 
01 000 
01 000 

01 - '  
01 - * 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
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TO 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNlVEASllY OF CALlFDRPllA 

LOS ALAMOS. NEW MEXICO (I7545 
Telephone Exc: 

OFF1 CE MEMORANDUM 
DATE: 

FROM : HPAL - Room S-008 - SM - 29 

SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours 

SYMBOL :. H - 1 

MAIL STOP: 749 

MCATION AND 
POSITION I N  . 
COUNTER 

1 - A l p h a  Standard # a 3  
2 - Beta Standard i! 6 7 6  
3 = 2 FE - 1 4  - S N ' -  29 9b-9177 
4 - 2 FE - 1 5  - 
'5 - 2 FE - 1 7  - 
6 - 2 FE - 1 8  
7 - 3 - FE - 
8 - 3 - FE - 20 
9 - 3 F E -  

"1 - 

21% 10 - 3 FF! - 22 
11 - 4 - FE - 23 

1 3  - 4 - FE - 26 
14 - 4 - FE - 27 
15  - 5 - FE - 28 
16 - 5 - FE - 29 
17 - 5 - FE - . 3 0  
18  - 5 - FE - 31 
1 9  - 7 - FE - 32 
20 - 7 - Fe - 33 
21 - 7 - Fe .- 34 

12  - 4 - F E . -  24 

22 - 7 - FE - 35 
23  - 9 - FE - A 
24 - 9 - FE - B 
25 - 9 - FE - C 

26 - 2 - PE - TA - 35 
27 - 3 - FE - 
28 6 - FE 
29 - 7 - FE 
30 - 8 - FE 

31 - 8 - FE - Sigma.Sm 667 /6 - ,477  . .  
32 - 9 - FB 
33 - 1 0  - FE 
34 - 1 3  - FE 
35 - 24 - FE 
36 - 26 - FE . 

: 

LOCATION AND 

COUNTER 
POSITION IN - _  

37 - 1 - FE - Press mag. S/a+7 
38 - 2 - FE 

39 - 20 FE - Shop 1 5  
4 0  - 6. - FE - Bldg - 1 4 1 .  
41 - 9 - FE 
42 - 1 0  - FE 

43  - 9 - FE - !PA 43  ?h-/2/77 
IC .. 10 - Fi: 
45 - 11 - FE 

.46  - 1 2  - FE 
47 - 1 4  - FE 
48 - 1 6  - FE 
4 9  - 24 - FE 

50 - 26 - FE - TA 46 blank 
51 - 4 1  - FE blank 

52  - 11 - Fe - TA - 48 $$-a77 
5 3  - 12  - FE 
54 - 1 3  7 FE 
55 - 15 - FE 
56 - 1 6  - FE 

58 - 40 - FE 
59 - 4 5  - FE 
60 - 46 - FE 
61 - 51 - FE 
62 - 54 - FE 

63 - 1 - FE - TA' 50 
64 - 2 FE 
65 - . 3  - FE 

. '  

.. 

. .. 

57 - 38 - FE . 

c 
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TO : : 

I D S  A M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS AWIIOS. NEW MEXICO 87545 
Telephone Ext: 

CE MEMORANDUM 
D A T E .  

FROM : HPAL - Room S-008 - SM - 29 
SUeJEm ; STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours ) 

S Y M B O L  : H - 1 
M A I L  STOP 749 

- . LOCATION AND 
POSITION I N  
COUNTER 

1 - Alpha Standard 8 5b0q 
2 - Beta Standard # .- 3.7 
3 = 2 FE 

' 4 - 2 F E - 1 5 -  
5 - 2 FE - 17 - 

' 6 - 2 FE - 18 
' 7 - 3 - FF. - 19 

8 - 3 - FE - 20 
9 - 3 ' F E  - 21 

10 - 3 FE - 22 . 
11 -.4 - F*: - 23 
12 - 4 - FE - 24 ' 

13 - 4 - FE - 26 
14 - 4 - FE - 27 
15 - 5 - FE - 28 
16 - 5 - FE - 29 
17 -. 5 - FE - 30 
18 - 5 - FE -.31 
19 - 7 - FE - 32 

14 - SM - 29 Q I Q - ~ L } ~ ,  

20 - 7 - Fe - 33 
21 - 7 - Fe - 34 
22 - 7 - FE - 35 

'23 - 9 - FE - 
24 - 9 - FE - 3J u b - 2 l - L  
25 - 9 - FE - C 

26 - 2 - FE - TA - 35 
27 - 3 - FE - 
28 = 6 - FE 
29 - 7 - FE 
30 - 8 - FE 

31 - 8 - FE - Sigma Sm 66 .q/~-&\q/:l l  
32 - 9 - FB 
33 - 10 - FE 
34 - 13 - FE 
35 - 24 - F E .  
36 - 26 - FE 

LOCATION AND 
POSIY'ION I N  
COUNTER 

37 -. 1 - FE - Press Bldg. q/q-\(9177 
38 - 2. - FE 

39 - 20 FE - Shop 15 
40 - 6 - FE - Bldg - 141 
41 '- 9 - FE 
42 - 1 0  - FE 

43 - 9 - FE - TA 43 qI,a--\-\ 11-7 
4 4 ' -  10 " r2 
45 - 11 - FE 
46 - 12 - FE . 
47 - 14 - FE 
48 - 16 - FE 
49 - 24 - FE 

. 

5.0- - 4-e- A4 - - J d d 3 - d  

53 - 12 - FE . 9:'s 
52.- 11 - Fe - TA - 48 q/Cl-\bll-l . 

54 -.13 - FE s.13  
55.- 15 - FE 
56 - 16 - FE 
57 - 38 - FE 
58 - 40 - FE 
59 - 45 - FE 
60 - 46 - FE 
61 -.51 - FE 
62 - 54 - FE . 

,63 - 1 -.FE - TA -50 - .___ . - . . 
'64 - 2 FE 
65 -'3 - FE 



I 
02 - BETA STAKDARD - # 7 1 3 7  - 
03 - 65 STACKS FGR A L L  AREAS (MEEKLY) FCR ? / 5 - 1 6 - 7 7  

I 

I. .I 

000065.j 00904 1005.3 92 

i 13 5 0.12 9 3 0031 7 11505 02 . .  

I 
- .  

1' .1 

I 0;35.33 t 5: 900.33 10~303 02 21 
22 33 903 2 0 03002 10030 92 I :. 

3: 00937 05 I 

46 0000!38!3 00004 10000 02 I 

... . . . .  . . . . . .  . . . . . . . . . . . . .  . . .  . . . . . . . . .  
7 n? . . . . .  " . . .  .... . .  _ . . "  . . '  . . . . . .  . .  ..... . . . . . . . .  . .  -- .: ,~ . "  
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WSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALlFOflNlA 

LOS ALAMOS. NEW MEXICO 87515 
Telephom Ext: 

OFFICE, M E M O R A N D U M  
DATE: 

Telephom Ext: 
OFFICE, M E M O R A N D U M  

DATE: 

. .  
FROM : IIPAL - Room 5-008 - SM - 29 

SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours 1 

SYMBOL : H - 1 

MUL STOP: 749 . .  

LOCATION AND 
POSITION IN 
COUNTER - 1 - Alpha Standard # 5 -kJ5 

WfC1 2 - Beta Standard # 
3 
4 - 2 FE - 1 5  - 
5 -. 2 FE - 1 7  - 

2 FE - 14 - SM - 29 91]1,-23//77 

6 - 2 .FE - 18 
. 7 - 3 - F E - 1 9  

8 - 3 - FE - 20 
9 - 3 F E  - 21 
10 - 3 FE - 22 . 
11 - 4 - FR - 23 
1 2 - 4 - F E - 2 4  ' 

1 3  - 4 - FE - 26 
14 - 4 - FE - 27 
1 5 . -  5 - FE - 28 
16 - 5 - FE - 29 
17 -. 5 - FE - 30 
18  - 5 - FE - . 3 1  
19  - 7 - FE - 32 
20 - 7 - Fe - 33 
21 - 7 - Fe - 34 
22 - 7 - FE - 35 
23 - 9 - FE - A 
24 - 9 - FE - B 
25 - 9 - FE - C 

26 - 2 - FE - TA - 35 
27 - 3 - FE - 
28 = 6 - FE 
29 - 7 - FE 
30 - 8 - FE 

u 

31 ' - 8 - FE - Sigma Sm.66 &--&/,., 
32 - 9 - FE 
33 - 1 0  - FE 
34 - 1 3  - FE 
35 - 24 - FE.  
36 - 26 - FE . .  

LOCATION AND 
POSI?I'ION IN 
COUNTER 

37 -. 1 - FE - Pres,s Bldg. ?/lb-23)37 
38 - 2. - FE 

39 - 20 FE - Shop 15  
40 - 6 - FE - Bldg - 141 
4 1  '- 9 - FE 
42 - 10 - FE 

43  - 9 - FE - TA 43 ?/lq-(ab/71 
4 4 ' -  1 0  - FE 
45 - 11 - FE 
46 - 1 2  - ' F E  . 
47 - 1 4  - FE 
48 - 1 6  - FE 
49 - . 2 4  - FE 

.. '. 

. .  

" P  
CIU E 

51 i. ji - z 4 -  7- ' ' 

52 - 11 - Fe - TA - 48 4 / ( & - 2 3 / 7 j  
53 - 12  - FE . 
54 - . 1 3  - FE 
5 5 . -  1 5  - FE 
56 - 1 6  - FE 
57 - 38 - FE 
58 - 4 0  - FE 
59 - 45 - FE 
60 - 46 - FE 
61  - . 5 1  - FE 
62 - 54 - FE . 

65 - ' 3  - FE 
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STACKS - FE - 1 1 1  FOR TA 50 - AND TA 54 - STACK 
SHOULD HAVE BEEN 67 - AND 68 ON REGULAR SHEET 

01 0000634 . 04392 01000 ' 01 
02 0005079 00044 01000 01 
03 0000674 05031 01 000 01 
04 0000007 00904 01ooc 01 

! 



LOSALAMOSSClENTlFlC LABORATORY 
UNIVERSITY OF CALIFOFINIA 

LOSALAMOS.NEW MEXICO87545 
Telephom ExE 

OFFICE, MEMORANDUM 
DATE 

10 . : 

FROM : HPAL - Room S-008 - SM - 29 
SUBJECT : STACK COUNTS FOR ALL AREAS 

SYMBOL : H - 1 
MAIL-STOP: 749 

LOCATION AND 
POSITION IN 
COUNTER 

1 - Alpha Standard # 5 - O 3  - 
3 = 2 FE - 14 - SM - 29 2 - Beta Standard # 6 7 G -  

4 - 2 FE - 15 - 
5 - 2 FE - 17 - 
6 - 2 FE - 18 
7 - 3 - FE - 19 
8 - 3 - FE - 2 0  ~. 

9 - 3 FE - 21 
10 - 3 FE - 22 
11 - 4 -'FE - 2 3  
12 - 4 - FE - 24 
13 - 4 - FE - 26 
14 - 4 - FE - 27 
15 - 5 - FE - 28 
16 - 5 - FE - 29 
17 -. 5 - FE - 30 
18 - 5 - FE - 31 
19 - 7 - FE - 32 
20 - 7 - Fe - 33 
21 - 7 - Fe - 34 
22 - 7 - FE - 35 
23 - 9 - FE - A 
24 - 9 - FE - B 
25 - 9 - FE - C 

26 - 2 - FE - TA - 35 
27 - 3 - FE - 
28 = 6 - FE 
29 - 7 - FE 
30 - 8 - FE 
31 - 8 - FE - Sigma Sm 66 
32 - 9 - FE 
33 - 10 - FE - ~- 
34 - 13 - FE -\- \"6-) 
35 - 24 - FE 
36 - 26 - FE 

LOCATION AND 
POSITION IN 
COUNTER 

37 -. 1 - FE - Press Bldg. 
. .  38 - 2 - FE 

39 - 20 FE - Shop 15 
40 - 6 - FE - Bldg - 141 
41 - 9 .. FE 
42 - 10 - FE 
43 - 9 - FE - TA 43 
4 4 ' -  IC - Pi: 
45 - 11 - FE 
46 - 12 - FE . 
47 - 14 - FE 
48 -.16 - FE 
49  - , 2 4  - FE 
50 - 26 - FE - TA 46 
51 - 41 - FE 
52 - 11 - Fe - TA - 48 
53 - 1 2  - FE . 
54 - 13 - FE 
55.- 15 - FE 
56 - 16 - FE 
57 - 38 - FE 
58 - 40 - FE 
59 - 45 - FE 
60 -.46 - FE 
61 -.51 - FE 
62 - 54 - FE . 
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NOTE DATES ON MASTER SHEET FOR TA 50 PLEASE 
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LUSALHMUS jLltN I WlL LAlYUilH IUM: 

LOSALN4OS. NEW MEXICO 87545 
UNIVERSITY OF CALIFORNIA . ' .  v 

Telephone Exc 
OFFICE MEMORANDUM 

DATE: 
TO . : 

FROM : HPAL - Room S-008 - SM - 29 

SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours 

SYMBOL : H - 1 

MAIL STOP: 749 

LOCATION AND 

COUNTER 

- 1 - Alpha Standard #a3 
2 - Beta Standard # ,476 
3 = 2 FE - 14 - SItl - 29?/29-*@ 
4 - 2 FE - 1 5  - 
5 - 2 FE - 1 7  - 
6 - 2 FE - 18 

- 7 - 3 - F E - 1 9  
8 - 3 - FE - 20 
9 - 3 T E  - 21 

' POSITION IN 

10 - 3 FE - 22 . 
11 - . 4  - FE - 23 
12  - 4 - FE - 24 ' 

1 3  - 4 - FE - 26 
14 - 4 - FE - 27 
15  - 5 - FE - 28 
16 - 5 - FE - 29 
17 -. 5 - FE - 30 
18 - 5 - FE - 31 
19 - 7 - FE - 32 

" 

20 - 7 - Fe - 33 
21 - 7 - Fe - 34 
22 - 7 - FE - 35 

24 - 9 - FE - B 
25 - 9 - FE - C 

' 2 3  - 9 - FE - A 

26 - 2 - FE - TA - 35 
27 - 3 - FE - 
28 = 6 - FE 
2 9 - 7 - F E  ' 

30 - 8 - PE 
31 - 8 7 FE - Sigma Sm'66 
32 - 9 - FE 

LOCATION AND 
POSFTION IN 
COUNTER 

37 -. 1 - FE - P r e s s  Bldg. 
38 - '2 - FE 
39 - 20 FE - Shop 1 5  ' 

4 0  - 6 - FE - Bldg - 141 
4 1  '- 9 - FE 
4 2  - 1 0  '- FE 

. .  

4 3  - 9 - FE - TA 43  
4 4 ' -  10  - FE 
4 5  - 11 - FE 
46 - 1 2  - FE . 

. 4 7  - 14' - FE 
48  - 1 6  - FE 
49 - 24 - FE 

50' - 26 - FE - TA 4 6 3  blnnkd\Lm?,&d. 
51 -. 4 1  - FE 
5 2  - 11 - Fe - TA - 48 
5 3  - 1 2  - FE 
54 - . 1 3  - FE 
5 5 . -  1 5  - FE 

' 5 6  - 1 6  - FE 
57 - 38 - . F E  
58 - 4 0  - FE 
59 - 45 - FE 
6 0  - . 4 6  - FE 
61  - . 5 1  - FE 
62 - 54 - FE . 

.63 - 1 - FE -'TA.50 - - . .  . -  
- 6 4  - 2 FE 

33 - 1 0  - FE 
34 - 1 3  - FE 
35 - 24 - FE 
36 - 26 - FE . .  
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FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP 

LOCATION 
POSITION 

-3 MLHM\IJ autim I ir IC. wuunniunr 
UNIVERSITY OF CALIFORNIA 

LOSAW4OS.NEW MEXICO117545 
Telephonc Ext: 

OFFICE MEMORANDUM 
. .  

HPAL - Room S-008 - SM - 29 

STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours ) 

H - 1' 

749 

. .  

AND 
I ZJ 

COUNTER 

- 1  - Alpha Standard # 
2 - Beta Standard it . 

P S  
7\34 

3 = 2 FE - 1 4  - SM - 29 
4 - 2 FE - 15  - 
5 - 2 FE - 17 - 

' 6 - 2 FE - 18 
- 7 - 3 - F E - 1 9  

8 - 3 - FE - 20 
9 - 3 F E  - 21 

10 - 3 FE - 22 
11 - 4 - FF: - 23 
12 - 4 - FE - 24 ' 

13 - 4 - FE - 26 
14 - 4 - FE - 27 
15 - 5 - FE - 28 
16 - 5 - FE - 29 
17 -. 5 - FE - 30 

19 - 7 - FE - 32 

.* 

18 - 5 - FE - 31 . .  

20 - 7 - Fe - 33  
21 - 7 - Fe - 34 
22 - 7 - FE - 35 
23 - 9 - FE - A 
24 - 9 - FE - E 
25 - 9 - FE - C 

26 - 2 - FE - TA - 35 
27 - 3 - FE - 
28 = 6 - FE 
29 - 7 - FE 
30 - 8 - PE 

31 - 8 - FE - Sigma Sm.66 
32 - 9 - F E .  
33 - 10 - FE 
34 - 1 3  - FE 

36 - 26 - FE 
35 - 24 FE.  

. .  

LOCATION AND 
POSITION IN 
COUNTER 

37 -. '1 - FE - Press Bldg. 
38 - 2 - FE 

39 - 20 FE - Shop 15 ' 

40 - 6 - FE - Bldg - 141 
4 1  - 9 - FE 
42 - 1 0  - FE 

. .  

4 3  - 9 - FE - 'IA 43 1 
4 4 ' -  1 0  - FE 
45 - 11 - FE 
46 - 1 2  - FE . 

.47  - 1 4  - FE 
40 - . 1 6  - FE 
49 - , 2 4  - FE 3 
51 -. 4 1  - FE 2 -- 

. .  
52 - 11 - Fe - TA - 48 
5 3  - 1 2  - FE . 
54 - . 1 3  - FE 
55 .- 15 .- FE 

' . 5 6  - 16  - FE 
57 - 38 - FE 
58 - 40' - FE 
59. - 4 5  - FE 
60 - . 4 6  .. FE 
61 - . 5 1  - FE 
62 - 54 - FE 
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. UNIVERSITY CF CALlFOilNlA 
LOSALAIIIOS.NEWMEXIC0 81545 

Telephone EXI: 
- _  - -  . 
OFFICE MEMORANDUM 

DATE: TO . : 

FROM : IIPAL - Room S-008 - SM - 29 

SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours  ) 

SYMBOL : H - 1 

MAIL STOP: 7 4 9 

LOCATION AND 
POSITION I N  
COUNTER 

- 1  - Alpha Standard + 
2 - Beta Standard # 
3 = 2 FE - 1 4  - SM - 29 
4 - 2 FE - 15 - 
5 - 2 FE - 17 - 
7 - 3 - F E -  19  
8 - 3 - F E - 2 0  
9 - 3 F E  - 21 

' 6 - 2 FE - 18 

10  - 3 FE - 22 . 
11 - 4 - FE - 23 
12  - 4 - FE - 24 . 
1 3  - 4 - FE - 26 
14 - 4 - FE - 27 
15  - 5 - FE - 28 
1 6  - 5 - FE - 29 
1 7  -. 5 - FE - 30 
18 - 5 - FE - . 3 1  
1 9  - 7 - FE - 32 
20 - 7 - Fe - 33 
21 - 7 - Fe - 34 
22 - 7 - FE - 35 
23 - 9 - FE - A  
24 - 9 - FE - B 
25 - 9 - FE - C 

I 

26 - 2 - FE - TA - 35 4 7 -  14/97 
27 - 3 - FE - 
28 6 - FE 
29 - 7 - FE 
30 - 8 - FE 

31 - 8 - FE - Sigma Sm.66 , 

32 - 9 - FE 
33 - 1 0  - FE 
34 - 13  - FE 
35 - 24 - FE 
36 - 26 - FE 

. .  . .  

. .  

LOCATION AND 
POSITION I N  
COUNTER 

37 -. 1 - FE - Press Bldg. / 

39 - 20 FE - Shop 15  
40  - 6 - FE - Bldg - 
38 - 2 - FE 

41 - 9 - FE 
42  - 1 0  - ??E 

43 - 9 - FE - TA 43 
4 4 ' -  1@ - FF 
45 - 11 - FE 
96 - 1 2  - FE . 
41 - 14 - FE 
48 - 16  - FE 
49 - . 2 4  - FE 

50 - 26 - FE - 
51 - 41 - FE 

52 - 11 - 
53 - 12 - FE . 
54 - . 1 3  - FE 
5 5 . -  15  - FE 

. 5 6  - 1 6  - FE 
51 - 38 - FE 
58 - 40 - FE 
59 - 45 - FE 
60 - 46 - FE 
6 1  - . 5 1  - FE 
62 - 54 - FE 



' STACKS 
. .  

AfJALYSlS DATE - 10/21/77 

NUMBER 1 - ALPHA STANDARD - # 503 
NUMBER 2 - BETA STANDARD - # 676 
NUMBER 3 - 66 - STACKS - FOR 0/7/14/77 A S  PER MASTER SHEET ATTACHED 

(-'.: 

. .. 

01 0006650 4310 
0 0047868 00380 

0000073 00019 
O3 04 0000048 00013 
05 0001 302 00024 
06 0000921 . 03024 
07 0000642 30197 
08 0001 194 00024 
09 
10 
11 
12 
13 
14 
15 
16 
17 

19 
i s  

0001991 
0002 097 
0002018 
0001 524  
000207 1 
0001933 
0030038 
0000045 
0000093 
0000069 
0000055 

00035 
00039 
00154 
00056 
00043 
GO034 
00044 
09008 
93.31 2 
00013 
0001 1 

10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
1 ooocl 01 
1 DO00 01 
10000 01 
10000 01 
10000 01 
10000 01 ~. 
1 0000 01 
10000 . 01 
10000 0 
10003 0 
10000 0 
10000 0 
1 0000 0 

. .. 10000 0 
0 ".I""" _ _ _ .  . 0 
31 3000067 COO1 3 10090 0 
a2 90.301 35 OGO99 10000 0 

009057 30017 10000 0 

d _ _ - . -  0 

0002741 90037 10000 0 

29 0033 104 00342 1 0!Joo 0 
30 900C130 00313 10000 0 
3 1 .  0002 134 00075 10000 0 
3 2  0001974 00053 10000 0 

1- fJ 

34 002483 1 02979 1ODOO 0 
35 0002017 00048 10000 0 
36 00005 46 0002 7 10000 0 
37 000047 1 00029 10000 0 
38 0000453 0005 1 10000 0 
39 0002272 00060 10000 0 
40 0001304 000 14 10000 0 
41 0002050 00124 10000 0 
42 0001734 00024 10000 0 

000 1742 00038 10000 0 
44 00038 10000 0 

0 
43 0001927 

0002436 0004 1 10000 
46 0002 3 10000 0 

00029 . 10000 0 
45 0001357 

0001690 

0000305 00028 10000 0 

5 1  0000035 0002 1 10000 0 
0 0002590 5 2  
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76 3301014 00030 10000 0 

27 2d 0901064 9302 6 10000 0 

48 47 0001661 00035 10000 0 

49 50 0000025 00014 10000 0 
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10000 
nnnn 
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0002319 00093 i 0000 io 1 
10000 01 
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60 0002 049 00034 10000 01 
61 0000278 0001 2 10000 01 
62 0000131 0001 2 1 0000 01 

0001285 30027 1 DO00 01 
64 0000303 00022 1 OOGO 01 
63 

00017S4 09243 10000 51 
30cl009 1 00042 10000 01 

65 
66 
76 X!o')3Sl ' '39042 11!03ri C1 
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LUSWLHMlJ>5LIEl'iI IrIL LHUUnHIUHY 
UNIVEASITY OF CALlFOnNlA 

LOS A L W S .  NEW MEXICO 87545 
. 

. _  Telephone €XI: 

OFFICE, MEMORANDUM 
DATE 

10 . E 

FROM ,: HPAL - Room 5-008 - SM - 2 9  

SUBJECT : STACK COUNTS FOR ALL AREAS (Weekly Run - 1 6 8  hours ) 

. .  SYMBOL : H - 1 
MAIL STOP: 749 . .  

@ATION AND 
POSITION I N  
COUNTER 

LOCATION AND 
POSITION I N  
COUNTER 

37 -, 1 - FE - Press Bldg. 
38 - 2 - FE 

- 1 - Alpha Standard # 5&0 
2 - B e t a  Standard # 7'3 
3 e: 2 FE - 14 - SM - 29 
4 - 2 FE - 1 5  - 
5 - 2 FE - 17 - 

. 7 - 3 - F E - 1 9  
8 - 3 - FE - 20  
9 - 3 F E  - 21 

' 6 - 2 .FE - 1 8  

1 0 - 3 F E - 2 2 . .  
11 - . 4  - FE - 23 
1 2  - 4 - FE - 24 
13 - 4 - FE - 26 
14 - 4 - FE - 27 
1 5 ' -  5 - FE - 28 
16 - 5 - FE - 2 9  
17 -. 5 - FE - 30 . 
18 - 5 - FE -.31 
19 - 7 - FE - 32  
20 - 7 - Fe - 33 
21  - 7 - Fg - 34 
22 - 7 - FE - 35 

' 2 3  - 9 - FE - A 
24 - 9 - FE - B 
25 - 9 - FE - C 

26 - 2 - FE - TA - 35 
27 - 3 - FE - 
28 = 6 - FE 
29 - 7 - FE 
30 - 8 - FE 

31 - 8 - FE - Sigma Sm 66 
32 - 9 - FB 
33 - 1 0  - FE 
34 - .13 - FE 
35 - 24 - FE 
36 - 26 - FE . .  

39 - 20 FE - Shop 15 
40  - 6 - FE - Bldg - 141  
4 1 ' -  9 - FE 
42 - 1 0  - FE 

43 - 9 - FE - TA 43 

4 6  - ~~ 

'47 - 14 - FE 
48  - 1 6  - ??E 
49 - .24  - FE 

50 -126 i'& - TA 46J!& 
5 1  - 4 1  

52 - 11 - Fe - TA - 48  
53 - 1 2  - FE ' 

54 - . I 3  - FE 
5 5 . -  1 5  - FE 
56 - 1 6  - FE 
57 - 38 - FE 
58 - 40  - FE 
59 - 45 - FE 
60 - . 4 6  - FE 
61  -.51 - FE 
62 - 54  - FE . 

I) 

.63 - 1 
64 - 2 . 65 - ' 3  - PE 
41, ~ T A .  S V -  



. 

J - 
NUMBER 1 .c ALPHA STANDARD - 5'Ga 

NUMBER 3 - T A  50 - STACK 3 - FOR 7 /14 -21 /77  
NUMBER 2 - BETA SWDARD 7/37 . 

0 0000578 03673 01 000 01 
02 0003436 00018 01000 01 
03 0000147 00827 0 1000 01 

. .  .. 

f',. 

. .  

: " 
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FROM : 

SUBJECT : 

SYMBQL : 

MAIL STOP 

LOCATION 
POSITION 

. 
UNIVERSITY OF CALIFORNIA 

LOS ALAMS.  NEW MEXICO 87545 
Telephone Exc 

.O F F I C E, M E M 0 RAN D U M 
. .  DATE: 11 / .// i 7 

UNIVERSITY OF CALIFORNIA 
LOS ALAMS.  NEW MEXICO 87545 

Telephone Exc 
.O F F I C E, M E M 0 RAN D U M 

. .  DATE: 11 / .// i 7 

HPAL - Room S-008 - SM - 2 9  

STACK COUNTS FOR ALL AREAS (Weekly Run - 168 hours ]&2!4'), 
H - 1  

749 

AND 
I N  

LOCATION AND 
POSIX'ION IN 

COUNTER COUNTER 
3-4 B 5: /e, 55-0 

' - 1 - Alpha Standard # 7 / a  9 =  b,74a$z 37 -. 1 - FE - Press Bldg. 
38 - 2 - FE 2 - Beta Standard # 

3 = 2 PE - 1 4  - SM - 29 
4 - 2 FE - 15 - 
5 - 2 FE - 17. - 

. 7 - 3 - F E - 1 9  
8 - 3 - FE - 20  
9 - 3 F E - 2 1  
10 - 3 FE - 22 
11 - 4 - FE - 23 
12 - 4 - FE - 24 ' 

13 - 4 - FE - 26 
1 4  - 4 - FE - 27 
15 - 5 - FE - 28 
16 - 5 - FE - 29 
17 -. 5 - FE - 30 
18 - 5 - FE -'.31 
19 - 7 - FE - 32 

. 6 - 2 FE - 18 

20 - 7 - F e  - 33 
21 - 7 - Fe - 34 
22 - 7 - FE - 35 
24 - 9 - FE - E 
25 - 9 - FE - C 

'23 - 9 - FE - A 

0 

26 - 2 - FE - TA - 35 
27 - 3 - FE - 
28 = 6 - FE 
29 - 7 - FE 
30 - 8 - FE 

31 - 8 - FE - Sigma Sm 66 
32 - 9 - FB 
33 - 10 - FE 
34 - 13 - FE 
35 - 24 - FE. ' 

36 - 26 - FE . .  

. 

39  - 20 FE - Shop 15 
40 - 6 - FE - Bldg - 1 4 1  
41 '- 9 - FE 
42 - 10 - FE 

. .  

43 - 9 .. FE - TA 4 3  
4 4 ' -  1 0  - FE 
45  - 11 - FE 
46 - 12 - FE . 
4'1 - 1 4  - FE 
48 - 16 - FE 
49 -.24 .. FE 

50 - 26 - FE - TA 4 6 e i  
51 -. 4 1  - FE -. 

52 - 11 - Fe - TA - 48 

54 - .13  - FE 
55 .- 1 5  - FE 
56 - 16 - FE 
57 - 38 - FE 
58 - 40 - FE 
59 - 45 - FE 
60 - . 4 6  - FE 
6 1  - . 51  - FE 
62 - 54 - FE , 

53 12 - FE 
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FAOM : HPAL - Room S-008 - SM - 29 

SUBJECT : STACK COUNTS FOR ALL AREAS 

SYMBOL : H - 1 

MAIL STOP: 749 

LOCATION AND 
POSITION IN 
COUNTER 

- 1 - Alpha S t a n d a r d  # s-@'._- 
/ 

2 - B e t a  S t a n d a r d  # 
3 = 2 FE - 14 - SM - 29 
4 - 2 FE - 15  - 
5 - 2 FE - 17 - 

? 139 

6 - 2 FE - 1 8  
- 7 - 3 - F E - 1 9  

8 - 3 - FE - 20 
9 - 3 F E - 2 1  

1 0  - 3 FE - 22 . 
11 - 4 - FE - 2 3  
1 2  - 4 - FE - 24 ' 

13 - 4 - FE - 26 
1 4  - 4 - FE - 27 
15 - 5 - FE - 28 
1 6  - 5 - FE - 29 
17 -. 5 - FE - 30 
18 - 5 - FE - 3 1  
19 - 7 - FE - 32 
20 - 7 - Fe - .33  
2 1  - 7 - F e  - 34 
22 - 7 - FE - 35 

. 2 3  - 9 - FE - A  
24 - 9 - FE - B 
2 5  - 9 - FE - C 

26 - 2 - FE - TA - 35 
27 - 3 - FE - 
28 = 6 - FE 
29 - 7 - FE 
30 - 8 - FE 

31 - 8 - FE - Sigma Sm 6 6  
32 - 9 - FE! 
33 - 1 0  - FE . 
34 - 13  - FE- 
35 - 24 - FE.  
36 - 26 - FE . .  

(Weekly Run - 1 6 8  hours ) /p SF7 - qf77. 

. .  

LOCATION AND 
POSITION IN 
COUNTER 

37 -. 1 - FE - Press Bldg .  
38. - '2 - FE 

39  - 20  FE - Shop 15 
40  - 6 - FE - B l d g  - 1 4 1  
4 1  '- 9 - FE 
42  - 1 0  - FE 
4 3  - 9 - FE - TA 4 3  
4 4 ' -  1 0  - ?E 
4 5  - 11 - FE 
46 - 1 2  - FE . 

' 4 7  - 1 4  - FE 
48 - . 1 6  - FE 
4 9  - , 2 4  .. FE 

($ -. 41 - FE 
- 2 6  -' FE - TA 4gfwcF-  

5 2  - 11 - Fe - TA - 48 
53 - 1 2  - FE . 
54 - .13 - FE ' 

5 5 . -  15  - FE 
.56  - 1 6  - FE 
57 - 38 - FE 
58 - 40  - FE 
5 9  - 4 5  - FE 
60 - 46  - FE 
61 -.51 - FE 
62  - 54 - FE . 

. .  _.. ... . '  
I 

63 - 1 - FE - TA 5 0  - 
65 -'.3 - FE , ' 6 4  - 2 FE 

: -g 
' -I 



%cas . st 2cks 
\i\qq AIRBORNE CONTAMINATION .TESTS 

, ., .. I I I I I I I 

NET 
D/min. 

' I  
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AIRBORNE CONTAMINATION TESTS 
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AIRBORNE CONTAMINATION .TESTS . 
:’ . . .  
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AIRBORNE CONTAMINATION TESTS 
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AIRBORNE CONTAMINATION TESrS 
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AIRBORNE CONTAMINATION TESTS 
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AIRBORNE CONTAMINATION TESTS ' . " . . .  . 
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r mLx.ai 
AIRBORNE CONTA@NATlON TESTS 

I I I I I I 

TEST 
L.OCATION 

m -- 1 rrcrs 

TEST DATE COUNT DATE I 

8:30 Xq I 0:W AM 160 .Os7 5/5 5v 

TOTAL TOTAL :TIME NET 
BEGIN , END HOURSMhn. M' D/M P# BKGD D/min. D/m/M' 

//-/ J I !.. 2 L. 
REMARKS 

I 

\ ' x x x x x x ,  

1 

' I----++ I I + - - - - I l l  I I 

I I 
I I 1 I 
l - - t-- lI  I c-----lII I I 

I I 

l - -+- - l I  I MII I I 
& - - - - I 4  I I M I I  I I 

* I ' I  t-----l I I ! I 





1 2 - 2 - 7 4  ... TEN, MINUTE COUNT FGR STACKS'RUN FROM 1 1 - 1 5  TG '11.-22-74" 
. .  - . .  --A__. 

: i '  
I 1. 

.. . -. : NUMBER 1 .  BLANK 

.. .. 
I-' . NUMBES 4 TO 1 6 .  CMi? .STACKS ' 

~ I NUMBER 1 7  TC 21 ,  
NUMBEilS 2 2  TG 27, SIGMA GLOG. STACKS, 1 1 - 1 5  TO 1 1 - 1 8  
NUMBERS 28 TO 33. L L - 1 8  TO 1 1 - 2 9  (191 

1 1 - 19 TO-mO---- 
. 1 1 - 2 0  TO 1 1 - 2 1  . . .  

r . 1 1 - 2 1  TO 1 1 - 2 2  . -  . __ -NUMBERS 46 TO 5 1 .  
NUMBERS 52 TU 53,  PRESS BLOG. STACKS 
NUMBERS 54, SHO? 1 3  
NUMBERS 55  TO 57, BLOG 1 4 1  . .  - .  . . .  .. . .  

8.. . 
, 1:. - .' 

. -NUMBERS 68 .TO 77,- TA. 48 

;;: .:E!! STANDARD i? 503 
NUMBER 80, BETA STANDARD 8 676. 

I - - . .  ' . .  
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35 
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-B€Pd-BtAN- 
. NUMBER 2,  ALPHA STANDARD 3$ 5604. 

NUMBER 3, BETA STANDARD # . 7 1 3 7  

NUMBERS 1 7  TO 2 1 ,  TEN S I T E  
NUMBERS 22 TO 27, SIGMA STACKS, I i - e , T O  l!;l!- 

NUMBERS:'40 TO 45 , .  l l - l 3 . . T O  11'14 

NUMBERS 5 2  6 53, PRESS 6LDG 
NUMBER 54, SHOP 1 3  

;--4r+-2yswr€K+ - - " P B H K  .t I"  l-6 
. 

- .. - -- .. 
34 T;'';;; ' . . ii-ii ii ii-.i?. . 
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.i .. 

SAMPLE DATE - 8 / 2 - 9 1 7 4  STACKS 
NUMBER 1 - BLANK 
NUMBER 2 ALPHA STANDARD - # 5605 . 

. .  . ~. . . .  . ~... 
' NUMBER 3 - BETA STANDARD - # 7 1 3 9  

0.- i n L L - K I N G . 3 T A K q  - F R O ~ H ~ - J ~ L U a E ~ E - 2 8 - E X T . R b ~ ~  
NUMBER 1 8  - 2 2  - TEN S I T E  - 
NUMBER 2 3  - TA 4 

NUMBER 43 - 44 - PRESS . ' 

NUMBER 4 k k ? % L A i '  1 4 1  
NUMBER 49 - 54 - SIGMA - STACKS - 815-8f6 

_. . 
. .  . .  

- B I T A 4 6 - _  
. .  - 42 - T A . 4 8  . . . .  

. .  . .  r I l U 4 B u 1 4  

o - r U ; M A l - S T ~ C ~ , _ E / . s L - - -  ~ ~ 

NUMBER67 - 72 - - S I G M A  - STACKS - 8/8-8/9 . .  
AS e E ~ A S I E B ~ H E L ~ S I ~ E O - - . ~  1 . .  1.:. . . .... : ' .... 

RECOUNT DATE - 8 / 1 6 / 7 4  

- SIGMA - s r A c K s . - - 0 x x x u x x u  . a17,aIs . 



.- . .  
. .  

. .  - 
. .  

.~ - . .  . .  .. . . . .  ..L. " '. - 

. .  . . .  . .  
-- . .  . .  I 

- -- r ,  . '. ' .. . 

- . .  . .  . .  .~ - . .  . .  
.. 

.. . .  . 
-- . .  . _. ..-_ 

- . -. . .  . .  . 
. .  I-. . .  

. -  . . .  i .  
- . -  

. .  . .  . . _ . .  I .' :.:. :: .I :: . .. .. '.. . . _ ' _ . _ '  , _  -.: _. . 





: '  I 
' - !  
: I 

i' 

i NUMBER 2 - ALPHA S T N O A R D  - - #  5604". .. . ' . 1  

.. . 
. .  . .  ._ . _._.... ~ . .. .. .... . . . - ~. .. .. . . - .:. . .  

3: . -.. . . .. . . .. . . - 

! 

AMLLOAJ.E--&&9L.7-!t 
+NUMBER 1 - BLANK Z~ 

,.: N U M B E R I  EETA_S.TAOARO_ -I#~~-132... . . . . .  .. .... :-.--L . ... :.... _ ._-.-.z 
NUMBER 4 - 5 - PRESS STACKS 
NUMBER 6 - SHOP 1 3  - STACK 
NUMkER 7 - 9,._zAL!lG~141_ ... ._ 

. :  

I 
.. . . NUMBER 10 - 15 -. SIGMA - STACKS - 8/5-6/74. . .  

. .  : '  NUMBER 16 - 21 - SIGMA - STACKS - 8/6-7/74 
NUMBER 2 - 33 - S I C  A - S ACKS - - 
NUMBER 34 - 39 - SIGMA - STACKS - 8/9-12/74 
AS PER MASTER SHEETS - ATTACHED - 

vL-1 _ N U M B E R , 2 ~ _ - _ 2 L - - - S . ! ~ ~ t _ 4 - ~ _ S ~ S - . B ~ ~ ~ ~ : $ r  : .. _. ___- _.-:.I 

i 
m- . .  
COUNT OATE : 8/13/74. . .  

. I  . .  . .  
' .  . . ,-I._ --: 1 .....-. I A.. 

01 0000002 00000 01000 01 

03 0 0 0 3 7 6 7  00016 
02 0000383 02493 01000 01 ! 

OLo-m-0 1 - 
- .-? 

I .I 

n F  OOOC6T1 00000 ' ,01000 ' '01 I ' ossr . 0000008 00002 01000 ' : 01.  
- _ . Q 6 L Q ~ Q 0 . 6 _ ,  ,000LlL O 1 O O O ~ - O . l -  __.- 

07ql  0000027 00000 01000 01 



BLANKS 
- -. . .- - .. .. . 

: !  
. !  

r---8/4.5/74-- 

I 02 . 0000035 00003 10000 . 02 ' -  

. . .  : 01 0000038 00001 10000 02"' .. 
: j - .  . . . -  . 

-.._. ~ - - ~ - ~ ~ o o Q ~ ~ ~ ~ ~ . - - ~ ~ . ~ . ~ ~ . ' - - Q ~ - .  - .- 
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7--- - .  - .  

.. - . .  

. . .  . .  . . . . .  
- . .  

. . .  .. . .  
. .  . . ~. . . . .  . .  

1-77 

--__ - 

. - ........ -. . __ . .  - . .  
. . . . .  

. .  

. . . . . .  ._ .. . .  

I .  ~: 
- .- - . . . . .  . . .  . .  . - .  
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SAMPLE DATE. .. STACKS ... 8-3 TO 8-16-74 
---- . ~- . .  . . .... .................... __ ._ N H E R  1- .-.BLANK . . . .  . . .  . .  .. .~ FiUMfiEa 5,  ALPHA STAhDARD #5604 . '. 

- ,.I' ! NUMB.ER 3 BETA STANDARD 6 7 1 3 7  
' 

NUMBERS 1 7  TO 21, TEN S I T E  STACKS 
NUMBERS22 TO 27, SIGMA STACKS, 8-9 TO 8 - 1 2  

- - E l t m ~ ~ 4 - - M - F 6 ~ - . 5 ~ ~ ~ ~ - ~ -  

~ j j - - - ~ - ( . ~ n ~ ~ ~ m . ~ ~ . ~ ~ - 1 - 3 - - . -  _- 
TO 39: SIGMA STACKS: 8-1.3..TO 8 - 1 4  . : . - .  . : ' . . 

NUMBERS 40 TC 45, SIGMA STACKS, 8 - 1 4  TO 8-15 
''L-NUMER+.4& T&-5f-S.I GMAs=.-&.IS +0-.8;L6 ............. .. -. -.-: 

NUMBERS 52 TO 53: PRESS BLDG S ~ A C K S  
NUMBER 54, SHOP 1 3  STACK 

NUMBERS 58 TO 64,. TA 43 STACKS ' .  : 
~ B ~ 5 f - T B f ~ W G L ~ ~ - T Q m s - r l - 4 - 1 _ -  . . .  ---- . .  . . . .  - .  . I. NUMBERS 65 TO 67 TA 46,STACKS . . -  . . . .  

I. -"MBfRS+w7~--~T*e K- -Ap. .... .: .... .- . -- ..... -.: . 

.. -_ ..... ._ .. ___ . 
MASTER SHEETS ARE ATTACHED 

. . . .  
- - .  

. .  

I 

. I  



" I  - _ _ - - - ~  - - _ _ I  _. ,-"".. 
j j  oooo17i 00008 .'. 10000 01 
38 0 0 0 0 0 9 ~  00010 -: 10000 01 

43 0000407 00056 . 10000 01 
44 0000080 00012 -. 10000 01 4 f . - G B o o 6 - 7 ~ o o o , * ~ ~ o o w  ar- 

.. . '1  
-rLi m m + o o w t - r o  
49 0000191 00016 . 10000 01 I 

+--000859J--~00-1-8 ' ' 1  . . .  . i  
-.: . . 4. i. 

I 
01 .. - .! 

' . . . I  
D1 ! 

. .  . . .  . 0 ~ 4 ~ :  
. .  . .  . . .  . .  . m E r 0 0 0 2 2  - 2  E:: .o 1 

I____ I . ' ~~r~~'.~ooooo~*~~~oooo*"~..~loooo.. 41 ~ . 0000060 00001 ' 10000' . . 01 '. -----.--:. 

r-46 0000145. 00009 . -loooo . 01 _I ' !i 0000085 00000 _ _  . 10000. aw- - .-07-L. 01 . .---x - 

0000079 00010 . 10000 01 T---------. I 

~.-. ---- -7 . .  .- ~. 
. .  

-ol rE "53. z 3  0000060 00004.' 0 0 0 0 4 r  I0000 . 01 01 - . 
M-5. I UUlJlJ 

55 0000292 00006. 10000 01 
56 0000405 00012 ' 10000 01 -7---eooo3s~.-ooor~.~--m~u bi- - 
59 . 0000297 00021 - 2.1 10000 ' 61 

61 0000528 00010 . . 10000 01 

- o o ~ ~  - ,  lo^^ 
0000547 00007 - 10000 01 

. 0000072 : 00004'. I 10000- . 01 . : 
65 0000537 " .  '00209 -:  10000 01 ' .  . .--- . 

302 00070 . .  10000 01 
67 0000633 00010-: 10000 01 

01 
-.:. 10,000 .01 

01 

0003 1 . L 10000 01 
73 0000092 00000.- ' 10000 01 

47-a0 - - - r m r - - o 1  

i 
- -.-.----.----. 

. . .  . .  . 
' I  - .  0000357 ' 00010 - '  10000. ' 0 1 : .  . . :  ;- 

'- ~ u o o o i T 5 ~ 0 ~ 1 ~ ~ ~ O - -  01 

. -  . I  01 . ' -. 
.. , 

- . - .~ .. . .  . .  
. ~ .  -.:- : i 0001069 :' 00274-'. 10000 ni  . 

01 - 
01 ' 
01 - .  

. .  - .. . .  . .. 
74 0000064 00001 1 10000 

' . I  77 0000058. 00005 .. 10000 

. ..  . .  . - .  
. .  /.sa6 .. . o o o ~ ~ ~ .  10000. 

. . . .  . . . .  . . .  . .  
. . .  . .  
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. .  .. 

! 



-. . .  ~. . .. 
~. . . .  . .  .. . i 

I . .  
I 
i NUMBER 1 - BLANK 
I '  
I 

. .  
.... L ~ i___ 

NUMBER 2 - ALPHA STANDARD - # 5604 

NUMBER 4 - 100 - ' C L E A N  PLANCHETS AND LDADED :WITH CLEAN H V - 7 0  PAPER 
NUnBER-'3-.,-BE-TA-S.TANDARD -#+l.jJ .... . . 



I_ 

.. ... ................ . ~. . .  . .- 
. . . . . .  . .  

. .  
. . .  . . . . . .  '. . :  . .  - r I:. - . ~ . .  

. .  . .  . . .  .. 
... .- . 90 0000019 00001 , 10000 . - 0 1 .  - .  ", 

. . -. __ ....... . . . .  . .  . 
.~ . .  

. . . .  . .  . - .  . .  
. .  _ .  

-- . .  

--- . ... _ .  . . .  .. . .  . .  . .  . -  
.... . . . . .  

. .  
. . _  ... . .  ... ...~. . . . . . . . . . . . . . . .  
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AIRBORNE CONTAMINATION TESTS 





.WYI m a  
I I - AIRBORNE CONTAMINATION TESTS 

.. TEST DATE COUNT DATE 
TEST TOTAL TIME NET 
LOCATION BEGIN END ., HOURSM'/min. M3 D/M P# EKGD D/min. D/m/M3 REMARKS 

I.:.. I.. 
n,m IX tam AM k, 5 . 5  3 6 -  j ,' . a! 

lz Y-,J I !4 c I+ 
: R - 8  

I I I I 
I-- I I - 1 1  I I 

- ---- 
M I I * I 1  I I 



! 
F 

I.-. 

I I I I I I I t-/----- 





- I I M I I  I I - I I II I I I I 
1- !- I I I - 1 1  I I - I I - 1 1  I I 

I '  I I U I I  I I - I I M I 1  I I - I I - 1 1  I I - ' I  1 ' -  I I I I 
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I I AIRBORNE CONTAMINATION TESTS I 

NET 
D/min. 

/. 

-- 

I '  I I I I I - I I I '  I I I  I 

D/m/M3 1 REMARKS 
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AIRBORNE CONTAMINATION TESTS 
I I I I 

TEST DATE 
TOTAL 

LOCATION 

' P  . .  ?" 

-+- 
i 



I '  . .  . - .  

STACKS RUN FROM 8-16 T(; 6-23-74 
NUMBER 1 ,  BLANK 
N U M B E R - ~ - - A . L P H A . S T A ~ A R O . - ~ ! - . ~  -5604 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NUMBER 3'.  BETA.STANOAR0 # 7 \ 3 1 .  . 

.~ . 
- i  

- .  . . .  ] , NUMBERS 4 TO :16, SM 29 STACKS ' . 
-)48mH*e++++#&..S +T+&TAE KS-2 ----.---. 

NUMBERS 22 TO 27, SIGMA STACKS, 6-16 TO a-19 
NUMBERS 2E TO 33 ,  8-19 TO 8-20 

~ ~ 3 w o - 3 9 - _ - - ~ ~ ~ ~ . ~ - . ~ - - -  ... ...... 
. .  . .  . NUMBERS 40 TC 45: ' - 8-21 TO 8-22 ~ ':. : . . .  

. NUMBERS .46 TO 51, . 8-22 TO 8-23 ' . 
I '  

, . ' ~ ~ ~ ~ ~ N ~ - ~ ~ P R E s ~ - ~ D ~ -  . - ~  
NUMBERS 54, SHOP 13 
NUMBERS 55 TO 57,  BLOG L4L STACKS 141 

zj-+M&&..-- .._-._-_.._.__-___-__.._L ----:__. 
. .  

. . .  . .  .. . . .  . .  
. .  

. NUMBERS 65 T m 6 . S T A C K S  
. .  ' NUMBERS 68 TO 77; TA .48 STACKS . 

MASTERS ARE ATTACHED 

. .. 
. .  

.-- 
... . .  .. :- , 

STANOARO #'e503 
. . .  - . .  - STANOARO # S 676 : 

MASTERS ARE ATTACHED / _-__ 
. . .  

.. . .  . .  . -  
. .  .' 01 0000020 '~'00000 .10000 . .01  ' 

' 0'1. 
03 0040612 OU3ZFlU- 
04 0000020 00002- 10000 01 
05 0000025 00009 10000 01 Ob o m - - o [ T T O \  . . m-----Ul- ....... I -  - -- 

. . - -  
. - .  

- .  
. . .  

0000286 00295 ' 10000 ' .  01 
-U87Tm--88 0000343. 00023 .-owo---oT'-.- . 10000 01 .--- _-_ 

- ~ ~ ~ ~ - ~ 0 5 ~ ~ - ~ ~ o - - - - o , - ~ - ~ ~ -  0000026 00007 10000 01 -.-._ ... __:._ 
10 0000029 00000 10000 01 

_. . . .  
0000014 00001 . 10000 ..- . '  01 : 

01 _. 
ol-- 02037--000+6-10000---- 

or--- 

..___ 0000207. 00009- 10000 

16 0000516 00016 10000 01 
17 0000319 00010 10000 01 -Om@-om3+- .qooo~.-.- .... ..: . .  

. . . . . . .  . .  - . .  .( 19 0000390 : 00020 .10000 01 
J.. ' ;p .. 0000204 00004 10000' 0 1 : ; .  .. . . .  . . .  

€mOt)864--8080-m-m-- ' 

22 0000346 00025 10000 01 ?! 0000192 00003 10000 01 
L.t M5.000P-fB~0-- .~---  .-.- . .  ... -. 
25 - 000,0252 . 00020 ' 10000 ' 01 . . .  

.. L..-.. .' .26_ OOP025!. OOO'O_ !!00 0.:- .......... 1.:. ........... -:L 
. .  . . . . . . . .  



! 

' I  

: '  
I 

. .  



-. .-- . .  . .~ . .  
. . . . . . . .  . . . .  . i  . ~ -  . .  ~. 

- 
. .  

. .  . .  . -  . .  
. .  . .  .. 

.~ r~ . .  

r~ . . . . . . .  ............... . .  . .  . .  
. ~ .  .~ 

. .  

~~ 

. .  
. .  

. .  ~. . r -- EWMSER~;-RLPHA+FANDARD -*---- ....... . .. 
~~ 

LOADED &29-74' PM ' ' 

i 
1 . NUMBER 1 ,  BLANK 

NUMBER 3 BETA STANDARD # 7137 
NUMBERS 4 TO 100, PLANCHETS LOADED k ICLEAN HV-70  F I L T E R  PAPER ... _ ...... . .~ ~.~ . . . .  

01 0000014 00001 10000 .01 
02 0004435 3 2 3 5 1  10000 01 





I 

. .  
STACK SAMPLES FOR 8-16 TO 8-23 - 

. . -. . - - . .- . - . - 

I 
.i .. . . I  

.. . . .  
-. ' 1 .. 2. 

G & T & W R q C H E D .  _.I 
. .. I 

.-. ~- 
. . .  

. .  
.. . . -  . . ~' 

. .  . j, . .  -----.---I, .". 
I .  - 

i 

0000007 00000 01000 01 
u o o o o - - a o n " - . - - O  

26 0000010 00002 . 01000 01 

39 . 0000004 00000 00620 01 

01 0000005 00000 01000 01 

. -  

ni nmmo--mmLw - - 
01 

0 ~ 0 0 0 0 & - - @ ~ ~ -  

. .  01 ~ '. . .  

I 
i .  

0000089 00001 01000 

. .  

-_-i- - . -  . 

e*, , " 3 . 2 l + _ ~ + ~ ~ - . ~ _ - o . l . . -  - .---. - - .--> . . .  
0004129 00025 01000 - .  0 1 .  . .. .' , :..I 

.+?)Qoo8f5---*0@.- ~ - - . - I  

. . .  . .  . 0000003 '00001 01000 01. 

01 
2 .@+go&.. - I -- L-.- 

06 0000018 00010 01000 
0000033 00035 01000 01 

000,0239- -' .00111'.. ' 01000 ' 01: . .  
0000002 00001 ' 01000 ' 01 

8 ~ 8 W & - - - - - . 6 1 -  
12 0000001 00007 01000 01 
13 0000003 00000 01000 01 

- .  . 
. -'I . . .  . -  

..--- I O ~ - - o o Q 8 0 - n ' ~ ~ L  . . . ' .  . .  3 
.. .. . : ii: E o o i g ~  . 00003 01000. 01 

16 OOOOOlr8 00001 01000. 01' ' 



I 

I .  .. - 
. ..I 

-- 
. .  - .  I . . .  . .  
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AIRBORNE CONTAMINATION TESTS 
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AIRBORNE CONTAMINATION .TESTS 
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"vu"", 3 uuuuu IO000 01 
........... 

. . -  . 39 0000658 m ~ ~ m o o r r ~ ~ o  00018 10000 01 ~ ~ - . . ~  --- 

I 42' . -0000022 t ~ - ~ O O u ~ ' ~ : m O O ~ ~ ~ ~ u l ~ . ~ ~ ~  00003 10000~ 01 ---. - 
. . . .  . ',~ , ~: 

. .  
. .  

. .  :. . 
~ T - ~ ~ 0 0 0 0 3 '  ~ 10000. -: 01 

44 0000097 00004 10000 01 
45 0000395 00011 10000 01 

-~aoa%t;rdo~r-m-.~-'-o 

50 0000098 00003 10000 01 
01 ~----- 

00016 ' 10000 . .:01 

56 0000245 00010 10000 01 
01 al- _________. ._r____.  ~- a o o ~ ~  --ToocIcf7-- . . .  

57 0000346 00005 10000 

.. 0000226 ' 00024 10000 -01 

62 0000487 00005 10000 01 

.:. . I '66 .~ 0000295 00012 .~ 10000 .Ol; . - '  . .  
~ ~ - o - - ~ ~ ~ - -  .-- 

68 00002og 00000 1oooo 01 

.7 O o o l S r n K .  ~' OF-.--- 
69 0000197 0000.7 10000 01 

I 5  r r ( l o o m r - - O o ~ m - - - - u ~ - - -  
74 000101 00002 10000 01 I 

1. 
I 

. ~ I  -- -- .~,--- .--- --- 
... _I 01 . '  

0000025 00002 10000 .01 : ' .  . I .  -__. 
. .  

- E  . ... 
00001 1 1  00001 10000 

doooebFmm----rorrou---v 
00066 10000 

-ol+l--Nmw. --.i . . .  .. i . -~ 
. .  ~. . ~ .  
. .  --. . - .  . .  

. -  - . .  -ooooT69--o~~--m~--l---.---".-----' 0000034' 00006 10000 . '. l O l .  

' , ~ - !  . .  ... 
... 0000379 00009 ~' 10000 . 0 1 . . - -  . ~ I .  __ ~ : " 

61 D D W 5 D ' , O - C 5 L R Y ' I m b - - r  1. 

01 i 

. . .  01 ' 

0000437 00007 10000 ol~- ................. . . . .  
. .  

~ . .  . ~. .I. 

~. . ' . .  . .~ . 
. .  

' . ~1 . .  - . . .  . .  . . .  . .  .. ~. -.Ol -. . .  
~. 

: ;y '~ %m~ 00053 10000 ,.!-~ ~ 7 2  . 0000681' 0 0 0 1 ~  ~ 10000 . 01 

----. 0002259 00036 10000 01 
. :  r m  . . (  oT---- . .  

. . .  
I r v U 3 6 3 6  

. . .  . i  . . . 0000075 .:EO .lOOg{ 01. ~ 

. .  

' 

A 
.. 

.~ . .  . .  

.~ - -- 
.-  . _  . ....: ! 

4 . .  .j 
. . .  , . . . .  

. 
. .  

. .  . . . .  
.'I-- --.- L-..: .... - ........ 2.. 

. -__-___ .................. - 
. .!. 

~. . . ~  ~ . 

. . . . . . . . . . . .  . . .  ~~ . .  .~ . - .  .~ . . .  . .  i~:...' - . .~ . 
. . . . . . .  . .  . .  . .  

_ .  
... . . .  ! 

I 



- 

. .. . .  . ~. 
. .  . .  - - . -  -- -- r. I '  . 

LOADED 9-5-74 r- - 
PLANCHETS LOAOEO WITH CLEAN H V - 7 0  FI 'LTER PAPERS.'.lO. MINUTE' C C U N T ~ '  : 

. . - . .  . . -  .. 
rl bLuMBEB-I-,-.EW. 

NUMBER 2~ A l F  



....... . . . . . . . . . . . .  . . .  . . . . . .  . . . . . . . . . .  
. .  . .  . . .  . . .  

., . .  
. . .  - .  . .  . .  . .  . .  

. . 

. . . . .  - 
. . .  

, ~ ~I -I . .  . . .  . . .  . . . . . .  . - .  . . .  
.. . .  -. . I . 

- 
. .  
: L - L  I ~ ~~ ~~~~ 

__ ...... .. __ .._ - __ . . .  
l A'' . .  . . .  . .  . 

. .  . .  : -  . . . .  
. . . . .  . .  -... ................ ..-:. ..... .. : .. ....... 
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OFFICE MEMORANDUM 
DATE: A u g u s t  2 1 ,  1 9 7 4  TO : J. E. Dunmer. Group L e a d e r .  H-1 

.. 

CRDU : R o n a l d  G .  S t a f f o r d .  L e a d e r  11-1 I l o n i t o r i n g  

SUBJECT : HOKTHLY LASL STACK REPORT ' 

srumoL : n-1 DP 

The  f i r s t  combined  H-1 s t a c k  r e p o r t  i s  a t t a c h e d .  N o t e  t h a t  

t h i s  c o v e r s  o n l y  :wo w e e k s .  T h i s  w a s  d o n e  i n  o r d e r  t o  es- 

t a b l i s h  some u n i f o r m i t y  in s t a c k  r e p o r t i n g  and  s a n p l i n g  

s c h e d u l e s  for H-I. J o n  H u d s p e t h  w i l l ,  b e  r e s p o n s i b l e  f o r  

c o n b i n i n g  a l l  s t a c k  d a t ' a  a n d  s i l b m i t t i n g  a s i n g l e  r e p o r t :  
A l l  s a a p l i n g  s c h e d u l e s  will b e  on a four week p e r i o d  i n  t h e .  

f u t u r e .  
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l .b9 X lo-" 0.01 

1.05 x ID-15 0.02 
~ 

1.92 x 10-15 0.02 

' 6.Li x io-r6 0.01 

1.62 X O.SO? 

Pu 
.. 

. H p  

Pu 

w 
Pu 

m 
. .  

41Ar 

. P u  

Pu 

?u 

- 



m. 533 VAI?l-AL?X4 -15 1.28 x 10 
8.S x 10.16 

8 . b  x 

6.42 x 10- 

- 
16 

2.33 X 

7.61 X lo-'' 

5.95 x 10-14 

16 
i 9.75 x 10- 

1 . 3 3  x 10-l3 -. 

1.28 X 

-14 9.60 x 10 

2.13 x 10- l5  
4 3.82 X 10- 

P u '  - 0.035 

0.0031 
Pu 

. 0.01 Pu 

0.00: Pu 

0.22 Uranium 

0.03 Uranium 

0.70 Uranlun 
. .  

Uranium 
0.01 

0.001 Urazlu?, 

0.003 UrecLm 

0.c05 Uranium 

0.01 pu 

1.98 lm .- 
0.003 .Pu . 

1.93 MF 

0.cn3 €u 

I.!? - 0.05 

. .! 



MEZAP: Stack Iilterr ran durinE t h e  previous mek'an,  b u r n t  to' b u n t  Room becore 9:OO A. 
All Stack filters are loaded into.planchcFs a?d into Eichan  Ins t rment  per 
established loa&= secpnce aml are ccluted fo r  " O ! W  IEInuIe. 
ni l l  be readFly noticed. 

'thiih" cou$ts 

TKJf.SX: nancheta a n  unloaded of stack f i l t e r s ,  loadel! dth clean 3 - 7 0  f i l t c r  papers, 
and a m  ccunted f o r  'E3 u.inute.9 each sttrrtirg at '&:% P. R .  
i d c a t a  backgrwxd of i n d i v i d c a l  planch&X, 

This cmnt w i l l  

- .  

FEU? Hy-70 f l l t e r  p p e r s  are remved f r o m  ? lnnch t& ?Flter.pa?erc uhich v p . ~  counted 
f o r  O E  ninute on Monday P!r&g are harled Cnto p l a x m t x  in same order as for  
ONE d n u t e  count and ere Crvntrrd f o r  ?21 rcimrtcs each starking a t  &:p;?. M. - 

ESCTS Three printout Zsults fo r  each set of ueeEy atack s-lea will bo available. 

1. O~'rr.3nutc count. . . 

2. Eaclrground of all p1aucFst.s. 

3. Tenninute coust a f t e r  163 kr. decny. 



. i .  

,e1 ...... . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... .... - . . . . . . .  . _ _  . . . .  -f 

. 

. .  . . . . . .  . . .  

I . SAMPkLDAT5.--7_/_1?__!.9.Uq .. -. - . 1 
- 1  

. .  . NUMBER I - . B L A N K '  
.. NUMBER..Z - ALPHA STANDARD -# 5604.  . . .  

,- --.:NUMB.ER.3 z..B.E.TA. ST.ANDARD. .- -#-21'37. - .. ..: - .................. _: I:.! 
NUMBER 4 - 1 6  - STACKS - FOR SM - 29 - 
NUMBER 1 7  - SHOP 15 - STACK - 7 / 1 2 - 2 2 / 7 4  I ~ M ~ ~ R - l 8 . - ~ . 2 3 . . ~ - S ~ G ~ - ~ . ~ A C ~ ~ . ~ - . 7 ~ ~ 9 ~ . 2 2 f 7 - 4 . - .  .............. -. .............. ..-; 

. -  . . .  . AS PER MASTER SHEETS ATTACHED 

I . s-MMPkL.oATE.--7_/_1?_: 
. NUMBER I - . B L A N K '  
.. NUMBER..Z - ALPHA STANOAR1 

,- --.:NUMB.ER.3 z..B.E.TA. ST.ANDARD. 
NUMBER 4 - 1 6  - STACKS - FOR SM - 29 - 
NUMBER 1 7  - SHOP 15 - STACK - 7 / 1 2 - 2 2 / 7 4  I ~ M ~ ~ R - l 8 . - ~ . 2 3 . . ~ - S ~ G ~ - ~ . ~ A C ~ ~ . ~ - . 7 ~ ~ 9 ~ . 2 2 f 7 - 4 . - .  .............................. ..-; 

. AS PER MASTER SHEE" a--a-' 'rn 

Q IF 

n - ! L  .. . : .... A I ............ ' -  . . . . . . .  . ..-.!.n 

.... . 
. . .  . . .  . .  

! 

._ .- - _. .. -. -. ... -. . - ......... ._ .. . . . . . .  .- ..... . .  . .  
. .  .. 

8.1  ..... .: .... . i. . . .  . . . . . .  . ..... _. . . . . . .  ....... 
. .  r--- . . 

I 
, -  . . .  . . 

. .  . .  
. .  ;. c .. 

I---- -.--I .. .. ....... ...... ... .J.. 
.. 

c 

............ .................... . .  
JjLL*7+=z<.- .<2,a / ? -. -~ .- ,, , f _"' 

I - . _. . .  



c z 

. DP WEST 



-- -- 

. 

.. 

. .  

Fisoicn E-1 SECTIai LEXl3 



.._..--... - . . . - . . . . - - . . 1 

DP WEST . .  

RST COUNT BY: ' SECOND COUNT BY: . 3 ? L L ~  



- 

. 

. .  

. .  



.,...__.... - - _  ..... ..-.. ..-_.. .--.- 
(ABOVE 3 d/in/M3). 

, DP WEST 





/. - 
SPECIAL AIR TEST 

rION f h  -2 f L O G  DATE /U/J 7 /  7 7  
* ? C&f l  4 1  RADIOACTIVE MATERIAL 

Air test started / 3  5-5- finished ' 15/30 
Operation started /3ff finished H / D  

ption of operation: / )&$-*o c 

u 1 
- 

~ ____ ~ 

4fl Nose counts Nose counts 

ne1 in room during test: 

0.  

9. 

10. 

11. ' 

Zspiratory equipment used -7:' make 

r supply / Number of men 

Bod Length I. D. of hose on hood. 

. .  

! 
! 

i f supply manifold 

. .  

- Lengthof te s t  3r-b-l . -i 

7 pecial test no F , \ \ ~ * J  . - q'/c7 dis/mln-m 
:. c.. .. . .: 1" .: .. 7- 

r 
>utine test- dis/min-m Length of test .=I 3 H j ) J  2~-- F . - .  

HealthV PKysics Surveyor 





. . 
' ., ! .. 

.. 
I 

.. 

. .  





- 
. _  . 

.. 

.. . .  
. .  

. - 
I 

.. - : 

. . .  . .  , ’  - 
. .  . .  

.. . . .  

. .  





(ABOVE 3 d/rn/M3). <&3 __- 
. .  ' .  . DP WEST 

" 
SECOND COUNT BY: I R S T  COUNT BY: -\kc%- 

.' F I R S T  COUNT DATE: \a \w 
I 

AMPLE S K V L E  
LifGER T I I 4 E  

( H R S )  
DATE 

I I 

-I-+ 

S A N P L E  I SAEIPLE I W I D E  

-- 
F I 1.T Ell  

F I L T E R  
. .OL13 3 1, C( # '  47 

F I L T E R  

If -_-- 
F I L T E R  

I: . _  ----- 
I F l L T E R  

H 

H 
F T L r E n  

' T i L - r  
-F /I ci. 

H 

/I 

B 

.-..-- 
f. I L l E R  

FiLTERF 
! 

F I L T E R  

_+- 
-I. 

-I- 
.+-- 

r'i I 



.. - .  

. . . .  - -  . .  . .  . .  
.. . .  . .  

. 
- 

. .  

. .  



DATE 3ER 

i l  

.' FIRST 

SAf.IP LE 
!ATE 

(M /min) 

:OUNT DATE: 

SAf4PLE 

. .  

# '  
TILTEN 

H 

# 

H 
F I L'I ER 
H 

FlLTER 
' II 
FILTER 

-_ - 
FILTER 

Ti L l  Ell 
____- 
- 

I 

-- 

// 
7 P r T T i r  ~ 

# 
FILTER 

I, 

.- 
: "I 

4 - 2 1  Y 
3-26 

' I  

i 'il 

..+- 

I r 

1. - 
I 

I 



All t  BORXE CO~TAMINATIOX TEST 
AREA- D? vzsr 



AIX EORNE COSTAMIXATION TEST 
AREA LIP WEST 



ALR B3EW CONTAMISATION TEST 
AREA n? 

I I L i I L - -_I  



, _ .  . . I  . I  I ; . . ;  .. .. . . . .  
I . .  .-+:- 

. . . . .  . .  . . . . .  . .  I - .. 
I 1 ' :  

I I I 
I 

I 
q . . . . .  I .  . I  .:.* 

I I 



AIR BORNE CONT~.MIXA'i'IO?i TEST 
AREA -- up :;.yST 







. .  . . .. 

AIR BORNE CONTAMIKATIDN TEST 
E? :,!;;'3,sT AREA 



AIR BORNE COirPTXSiINAT~ON TEST 
AREA DI' !V%S'T 



I G I  ! i  

ti.--+-- - 4 1  
+-!--+. I t- I 41 

I I I ! 
I I I 

I 

1 I I d  i 

. :  . . . . . . .  , 

E- I 

. . . . . .  .. :: ,,.. . . . . . . .  1 : :' __ .: i -- 

;... 
- . -, 







. 





... 

.. . I  ... 

... 





AIR BORNZ CONTAMIKAT~OK TEST -. . .., AREA ;JF.\r 



AIR BORKE CONTAMINATION TEST 
fill ...-. 'P AREA b.fibL 





A I E  BORNE CONTAMINATION TEST 
7 '.%ST 1 - - 9  AREA- D1 I. - ..-I:, ... / 



AIR BORNZ CO&iAMIRATIOiS TEST 
D? *,Srn AREA 



AILS BCJRKE COXTXMIXATION TEST . 4-  -1 ....-. .'"> AREA 



AIR BORKE CONTAMINATION TEST 
A R E A D P X S L - -  



AIR BORNE COXTAMINATION TEST 
Dp J ,ST AREA 



AIR BORNE COXTAIdIK.4T10>1 TEST 



AIR BORNE COXTAXINATiOX TEST 
AEE.4- DP ;flLST 



I I i  I I - d  . . .  

I I ! I  I I l------i . :  

!. : .  .. I i I 
I 

L - t - 4  1 'i I -1 . .  

.... 
I 

. _. _. -.. . .  ,., . . . .  
. . . .  : 

. . . . .  
I .  - ... --~ 

.. . . .  . . . . .  - L '  





AIR BORNE COSTAMINATION TEST 
AREA DF %GST 





AlR BORNE CONTXhlIPLiTION TEST 
E? XXST AREA 



.- ... . 

I 

I I 
.--1 
-4 

A m  BORKE COHTXMIXATIOS TEST 
AREA DP '&ST 

I -_ I 

I I---- I 

n i l  t + I 

t-----t-----l. I i * I 

! - - - - - I 4  I I b - i  I 
I--++ I I ++ I 
I - _ _ _ _ I  I I +-----I ! 



AIR BORNE COXTAMIXATION TEST 
AREA D? 'V5ST 

LA--i I 

I 
1 I .  41 I 

1 I 1 
I 

I 
- 

. .  , .  

I 

I 

I 
I 

COUST TIME ' 3  .I-! 3 
d/m I d/m/;M hi - 

I I 

I . .  - . :: ;, . .~  



AIR BORNE CONTAMIKATIOK TEST ... . .  
AREA DP \ssT - 

t------t---l i I t-- I 

L , I  I I i I I I 

t I !LL- I 



AIR BORER CONTAMIIINATION TEST 
AREA DP \*,%T 



AIR BORNE CONTAMIKATION TEST 
A;SEA--.---- DP 7,TST 





. . .. . . - . . .. - . . - .. - . .- 

- . ...A .... *-...I n I * . ,  I - r r  



AIR BORNE CONTAhTISATJOX TEST 
--- AREA DP;GST 

. I-- I I I I  , I---- -1 I I I I 

I I .. .., , .. I r; 1 I . .  I 

I I I 
] I I:.:.. . ; I  _ .  

I I -i I '  I I I ?  . I . .  

- 1  I !----+I I 





AJR BORKE CONTX&iIKATION TEST 

Form 4-100-Revised 2 / 1 8 / 5 7  





A I R  BOX$ZE' CONTAXINATIOK TEST 
DP SET AREA 



AIR BOSNE CONTXMINATION TEST 
AREA 



. AIR BORNE COSTA?4IXATIQK TEST !A -2 

. . .  . . . . . .  ....... .* .. I 
......... . . . . .  i. 1,'(..':- I-.' ::..l.:. ...... :: by--] I -..,* A .:. , i, -~ ,, ... . i :.?' I . :.. . ;. s-.. .? y 
: . ' i f  I 

I ~- ......... I . . . . . . . .  I 1- I I 





AIR BORNE .COXTANINATION TEST 
A R E A A ' d R 3  



! I I-i -4 ! 



. .- 

AIR BOIINE COhTAIdIlNATiON TEST 
A R E A n p F 5 T  



- 
--7 

_. 

... I i. . 
:. 

. .  
I 

I ..... 

' . .: . .  . .  I .- 

.- 

.> . I c.., 

I 

.- . . 
. . . . . . . . .  . .  

I 

L I I I i 

L I I  I I I I 

I I 

L I I I I ---I I - - - ~ -  



AIR BORNE CONTAMINATICJK TEST 
ARE A2fizsL----  



- 
......... .- .... .. -. . . . .  I . . . .  . .- . - ............. - __ .. 



Al3 BORNE CQhTAMINATION TEST . ._. .. . . , . .. AREA..- :'- .i.:. . . _ - . .:.' ' -? ;..-;.. 
s:.i .L.i 



. ...... . . . . . . . . . . . . . .  -- - ._ -- -. - -- - - ...  _. ........... - .... - .... 

. . . .  , . . .  ., . . .  , 

I I I i I L - 4  I 

'I i c---------l I 

~~ ' I I L I  I 



AIR BOFlNE CONTXI'iIINATION TEST 
. . . . . .. , - , . . -. 

L-::'., 
. .  . .... 

AREA '.+..:: ., I _ - -  _. ~ 

' 

L.- . . .~ 1:i ,::.-. 



_. .  .- - .-_. . . . . . . . . - . .. . - . . . . . _. - _. .. - ... - . .. _ _  - - . 



AIR BORNE COKTAhIINATION TEST . .. :.- , -; ..-: . _..: AREA a.::, i ;.I-,'., . .  
.-.I . . . _- ._ .. ,.. 



- _,_ ..- . _ .  ...- __I - -- . - - . _... . _  ... .- . . - . . . - -. . - . . ._ ..._ 



. .. . _ _  - ~ 



I I c--------l I 
- 

I I- - I 
- 1  I I' . i +- 
I-- I I I I 



AIR BORNE CONTA?TINATION TEST ~. . -. ,... . -. 4.. .. 
*.:- -.:. . AREA.-:;'.-:';.!.:;. -. . :-- . ..:;. , 

C' . ..-.L ;:;:> 



. ..- ~ .~ ._._ . .. .. ~ 

I I I l-----l I 
~ 

l - - - - d d  I I I 4  I 





_.- . .... . ~ ........-... 





..... - . ...... ....... ...... ......... __ .... ....... 

- . . . . . . . .  ......... i. GC 2 AIR BORNE CONTAMINATION TEST . . . . . . . . . . . . . .  -;... .:. . ':' ,:.-. . .  'i -.: .. 
< . _._ ..d - ;: .'i :i ), 



......... 

.. - . .. __ .. .. _ _  .. . - .... . _- 

I i 

A- 

.m., . . .  

I 

I 1 - 1  1 * I 
~ 



COUNT TIhlE 

.r .. . _. 

I I 
I I I I I 



- 1  I L - l  I 
Ud I I L- I I 

I T  I I I I 
I I-----+----+ I I I-----+ i - I I 1 I I 

- +-- 
I--+--+.. I I +-I I 





.. ........ " a:::...>* 1 ci 2 AIR BORNE COXTAMINATION TEST . . -  .. . . :... :'.? . r. AREA. -!'-. i...: : ._ ......_ i.;-;.. 
:z.;;!;:-, ' 



_. . . s::.'XT r:: 1 cf 2 AIR BORNE CONTAAIINATION TEST /._. .: &!.? . -. - .. .. A,:->.,  
- .. , . .. . m P A  L:.-.'.f-.', ,. ... c ~.,- .... . 

.A! L..:::, 
d -  



.. -. .._ ._ . ... ...- . - _-- -. _. .. .... . .. . . ... - .. . . .... -- _. . . .. . 

I - 1 1  I----+ : 

- 1  I 1 4 I 
u I 1 I I I  i 

I I I I I I I I 

'I I - I - I I u I 



. . .. . ... . . .. . .. . . 

AIR BORNE CONTAMINATION TEST 
AREA DP VEST 

SAMPLES PUIJXD A N D  C(IUPJT3D BECAUS3 OF VERY HI33 3 L X .  11.6 TrWiKE 
7b.9/7' TIME DATE 7/;.9/71: I 

COUNT TIME 
LOCATION BEGIN ! END d/m i d/m/M3 1 REMARKS 

I I 



- . ___ ........ - . .. ....... ............ .. -. ....... .. ...... 

AIR BORNE COKTXMih'ATION TEST . . . . . .  _.-- , -  ... : . - .  ..- % .   AREA^^-.:.^^ .I .: . ,. _.. ,.A 
. .  

L1.Z :::.-> 

;.. ... 
' -..-.3 - . . . . . . .  . . . . .  . .  ............ . . . . . . . . . . . . . . .  -_I  . I.. 
..,. . 

- 
- . ? "  ' ' _  , .-.5 1 .  .-.'. 
ii. .L' .:. - - - I .  .. .i. 

7- z z  ... 7 4  7-r9 - 7Y 
.. . . . .  ,~.. I I I I 

! .... ! 2% .:; : 

.L2. S . Z .  I 

I I i i  



- 1  I c I I 

I 
I - I I I I I 

t - - - - - t - - - - - l I I  I----+ I 



AIR BORNE COhThINATIOK TEST - . . , . .. .. . . . . . . , .- *RE* _;;.-.=. 1.: ;:.- ,;; ;. - 1  X L - ' :  -.- ., . ... 2.i 2::. 



._. . .. .- .. . ._ .... __ . . . . __ . , - __ .. -. .- - - -. .. . - -- . . - .- - - - - . . . . . . . .. 



AIR BORNE CONTAMINATION TEST 
. .. . .. ..- , -. 2.: AREA. J:.-...:.:<: . ., '- .,.;': ." -..-:..a . 

5 i . .  ;!,5 

I 

I 
I I 

--I I I .u I 

- I 
I - 





COUNTS ON STACK FILTERS: COUNTED FOR 5 MIN. 13 EACH: 

,, , .  ... '. . .-I . . . 

. .  . . .  . .  . - .. . .  . .  . ..; , . . . .. ' 

210.01 000000 0005.00 00.0 
210.02 000022 00R5.00 00.0 210.R3 002256 0005.061 R5.0 

210.04 000227 0005.00 15.0 2lR.R5 800071 0m05.00 00.0 

21R.06 OR0802 0005.00 00.0 210.07 000017 0005.00 0R.0 

210.08 000001 41005.00 00.0 210.09 a00000 0005.R0 00.0 

210.10 000002 0005.00 00.e 210.11 008001 0005.00 00.0 

3 00R002 0C305.00 R0.0 

5 00R003 0005.00 0R.n 

7 000006 ~1i105.00 0n.a 

210.12 000002 8905.00 00.0 210. 

210.14 0000R0 0005.00 00.0 210. 

210.16 000000 0R05.00 00.0 210. 

210.18 000001 0005.00 00.0 2 

210.20 000000 00R5.00 00.0 2 

210.22 000R03 0005.00 00.61 2 

0.19 008020 0005.0R VIC3.R 

0.21 000001 R005.00 00.0 

0.23 000010 0005.00 00.0 

210.24 000001 0005.00 0R.0 210.25 000004 0005.g0 00.0 

218.26 000384 0005.00 15.0 21R.27 R00l85 0005.00 20.0 
4 : ' .  ~ . . ~ . . ' '  

BETA COUNT 401 ~ROCESSI TA 50 F E I ,  FEIII C F E  1 1 1  



H-l DP WEST WIDE BETA # 2 1/22/14 

SECOND COUNT STACK FILTERS RUN 1/8 /14  TO 7 / 1 5 / 7 4  AT 2 CFM 16.8 HOURS 

564.5 M3 -056 M 3 / M  MACHINE FACTOR = 2.69 ALPHA 2.56 BETA 

203.01 000092 0005.00 09.0 203.02 000041 0095.90 99.0 

,203.03 903244' 0005.00 05.0 203.04 000243 0005.00 15.0 

203.05 000145 0005.00 20.0 203.06 000562 0005.00 10.0 

203.07 000001 0005.00 00.0 203.08 000004 0005.00 00.0 

203.09 000002 0005.00 00.0 203.10 009006 000'5.00 00.0 

203.11 000004 0005.00 00 .0 .  203.12 000001 0005.00 00.0 

203.13 000004 0005.00 00.0 203.14 000B93 0905.00 00.0 

203.15 000004 0005.09 00.0 203.16 000002 0005.00 09.0 

203.17 000004 0005.00 00.0 203.18 000003 0005.00 00.0 

203.19 000009 0005.00 00.0 203.20 000001 0005.00 90.9 

203.21 000005 0005.00 00.0 203.22 000002 0095.00 00.0 

203.23 000092 0005.00 00.9 293.24 000003 0005.00 00.0 

203.25 OB0004 0005.00 00.0 

BETA COUNT STACKS 401 PROCESS. TA-50 FEIs FE-11. 6 FE=III. 

203.01 000002 0085.00 00.0 

203.02 000199 0ci105.~10 20.0 203.03 maim 0005.09 20.0 

203.04 000015 0005.00 00.0 



H - 1  DP WEST WIDE BETA U 2 7/15/74 ' @& 
SECOND.COUNT STACK F I L T E R S  7/1/04 TO 7/8/74 2CFM -056 M 3 / M  568.5 

MACHINE FACTORS 2.69 ALPHA 2.56 BETA 

194.01 000003 0005.00 00.0 194.02 900136 0005.00 20.n 

194.03 00774A 0005.00 03.0 194.04 000147 0005.00 20.8 

194.05 000135.0005.00 20.0 194.06 8000RI 0005.00 00.0 

194.07 000002 0005.00 00.0 194. 

194.09 000002 0005.00 00.0 194. 

194.11 000001 0005.00 00.0 194. 

194.13 000003 0005.00 00.0 194. 

8 000001 0005.li0 90.a 

0 000001 0005.00 00.0 

2 080002 0005.00 00.8 

4 000003 0005.00 80.0 

194.15 000002 0005.0e 00.0 194.16 000002 0005.00 mn.0 

194.17 000000 0005.00 00.0 194.18 000009 0805.08 00.0 

194.19 000015 0005.00 00.0 194.20 000091 0005.0li 00.n 

194.21 000001 8005.00 00.0 194.22 009009 0005.00) 09.8 

194.23 880002 0805.00 00.0 194.24 000083 0005.00 00.li 

194.25 060006 00li5.@8 00.8 

BETA COUNT STACKS 481 WEST PROCESS TA-5li  F E - I s  FE-111 FE-111.  

194.01 000006 0005.00 00.0 

194.02 009457 EIBC?~.OEI 10.8 194.03-00n366 n m s . 0 8  15.11 

194.04 li00174 0li05.08 20.0 



H-1 DP WEST WIDE BETA # 2 7/8/74 

SECOND COUNT F I L T E R S  .STACKS RUN 168 HOURS AT 2 CFM 564.5 M3 -056 M3/M 

F I L T E R S  RUN 6/24/74 TO 7 / 1 / 7 4  

MACHINE FACTORS = 2.69 ALPHA 2.56 BETA 

189.01 000001 0005.00 00.0 

189.02 000056 0005.00 00.0 

189.04 0002138 0005.00 15.0 

189.06 000022 0005.00 00.0 

189.08 000002 0005.00 00.0 

189.10.000001 0005.00 00.0 

189.12 000001 0085.00 00.0 

1139.14 000000 a m 5 . m  00.0 

189.16 000000 0005.00 00.0 

189.18 000000 0005.00 00.0 

189.28 000001 0005.00 00.0 

189.22 000000 0005.00 00.0 

189.03 001528 0005.00 07.0 

189.05 004239 0005.00 03.0 

189.07 000000 00ss.0b 00.0 

189.@9 000000 0005.00 00.0 

1R9.11 000000 0005..00 00.0 

189.13 900000 0005.00 00.0 

189.15 000000 0005.00 00.0 

1139.17 000000 0005.00 t30.0 

189.19 000011 0005.00 00.0 

189.21 000000 0005.00 00.0 

189.23 000000 0005.00 06.0 

189.24 000001 0005.00 00.0 189.25 000000 0005.00 n0.0 

BET& COUNT 401 STACK TA-50 F E - I s  F E - I 1  8 FE-111.  

189.01 a00009 0005.00 00.0 189.02 000000 0005.00 00.0 

189.03 000243 0005.00 15.0 189.04 000000 0005.00 00.0 



. .- 

H-1 DP WEST WIDE BETA I 2 

SECOND COUNT STACK FILTERS 6/17/74 TO 6/24/74 I68 HOURS 4T 2 CFM 

.056 M 3 / M  564.6 M 3  
I .  :. .. . . - .  - __I : : . . ! ' . ' I :  _. '. . . :. .. L', .. ,.i 

182.04 000260 0005.00 15.E 

182.06 000001 0005.00 00.0 

182.08 000002 0005.00 00.0 

182.01 080003 0005.011 00.0 

182.02 000009 0005.00 00.0 182.03 007291 0005.00 03.0 

82.05 080260 0b05.00 15.0 

82.07 000001 0005.00 00.0 

82.09 80fl00l 0R05.00 00.0 

182.10 000002 0005.00 00.0 182.11 000000 0005.00 00.0 

182.12 000003 0005.00 00.0 182.13 000001 11005.00 00.n 

182.14 B0000l 0005.90 00.0 182.15 000001 0005.00 m0.0 

182.16 000001 0005.00 00.0 182.17 000003 0005.00 00.0 

182.18 000007 0005.00 00.0 182.19 000014 0005.00 00.0 

182.20 000002 0005.00 00.0 182.21 000n00 0005.00 0n.0 

182.22 000001 0005.00 00.0 182.23 000000 0005.00 R0.0 

182.24 000003 0005.00 00.0 182.25 000008 0005.00 00.0 

BER 

BETA COUNT STPCKS 

182.01 000067 0985.00 00.0 182.02 000032 0005.00 00.0 

182.03 088291 Glc105.80 15.0 182.04 00PlG399 00R5.00 Rn.CI 



.. 

H-1 DP WEST 

.. 

WIDE BETP I 2 6/24/7A 

SECOND COUNT RTACK F I L T E R S  6/18/14 TO 6/17/74 168 H O U R S  AT 2 CFM 

-056 M W M  564.5 M 3  
- 

MACHINE FACTOR= 2.69 ALPHA 2.56 BETA 

175.01 000005 0005.00 00.0 175.02 000027' 0005.00 00.0 
7 

175.03 001017 @005.00 07.0 175.04 000215 0005.00 15.0 

175.05 000090 0005.00 00.0 ,175.06 000000 0005.00 00.0 

175.07 000002 0005.00 00.0 175.08 000000 0005.y10 00.0 

175.09 000001 0005.00 00.0 175.10 000001 0005.00 00.0 

175.11 000001 0005.00 00.B 

175.13 000001 0005.00 00.0 

175.15 000005 0005.00 00.0 

175.17 000003 0005.00 00.0 

75. 

75. 

75. 

75. 

2 000003 0005.00 00.0 

4 000003 0005.00 00.0 

6 000002 0005.00 00.0 

8 000000 0005.00 00.0 

175.19 000016 0005.00 00.0 175.20 000000 0005.00 00.0 

175.21 000003 0805.06 00.0 175.22 000000 0005.00 00.0 

175 .~23  000001 0005.00 00.0 175.24 000007 0005.00 00.0 

175.25 000011 0005.00 00.0 

BETA COUNT FOR S T A C K S  401 PROCESS.  T A - 5 0  F E - I s  F E - I 1  8 F E - 1 1 1 :  

175.01 000008 0005.00 00.0 

175.02 000000 0005.00 00.0 175.03 000352 0005.00 15.0 

175.04 000020 0005.00 00.0 
. 
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AIRBORNE CONTAMINATION -TESTS. 
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AIRBORNE CONTAMINATION TESTS 
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AIRBORNE CONTAMINATION TESTS 
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AIR BORNE CONTAMIXATION TEST 
AREA D P h-ST 

DATE ktjD TIME XU 
3 

LOCATION BEGIN END HRS x /m 

DATE 
COUNT TIME 

d/m/M3 REMARKS 
3 M d/m 



AIR BORNE CONTAMINATION TEST 
AREA D P 'WEST 

DATE AKD TIME *U! DATE 
COUNT TIME 

LOCATION BEGIN , END I HRS M /m M3 d/m d/m/M3 3 
REMARKS 



AIR BORNE CONTAMINATION TEST 
, AREA D P>r&T 



AIR BORh’E CONTAMINATIOS TEST 
AREA D P hmT 

DhTE AKD TIME FCAV 

LOCATION BEGIN END 1 HRS 
DATE 
COUNT TIME 

REMARKS 3 d/m/M 
3 

M /m, M3 W m  . 



Am BORNE CCJX'TAXINATIOS TEST 
- SECMD CCUI!T AREA-- E ? SI72 SZCCXD Cm;? 
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1 

2 

3 

4 
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I 

DATE TOTAL M’ d/ms d /m/M3 RE MARKS - .-- _.. ., , . . , .... I..._ -----.-~ - 
c_- 

i 

AIR BORSE COh”rAXINATI0N TESTS 

I 

BLX. 12 STACK # 1 LOCATION D P VEET AREA 

7 I ’ .  

14 

15 

16 

17 

I &  

I I : I 

I 
1 

19 I 

I 21 I 

I I I 

I I I 

25 I i I I I 
I 

26 

27 I I 



4A-100 Am BORNE CONTXMIXATIOX TESTS 

REMARKS 

‘i 



4A-100 Am BORNE COWA?AINATIOX TESTS 



4A-100 

I 

18 

19 

20 

21 

22 

23 

' 24 

25 

26 

27 

23 

AIR BORNE COFiiAMEATION TESTS 

I I I 
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Sm-. # 12 STACK # b AREA D P WLST LOCATION 



4A-100 AIR BORSE CONTAXINATION TESTS 



4A-100 



4A-100 

TEST I' 6 

14 

15 

16 

17 

18 

19 

' 20 

21 

22 

23 

24 

I 25 

I 27 
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AIR BORNE CONTAMIKATIOX TESTS 



4A-100 AIR BORNE CO?;TA:~llNATION TESTS 
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TEST 
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6 
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23 

24 
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27 

28 
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AIR BORNE CONTAhiINhTION TESTS 



4A-100 AIR BORNE COhTA>IINATIOK TESTS 



4A-100 AIR BORN3 COhTAMINATION TESTS 

AREA D P k'3S.T LOCATION RGCX LO1 SLUUST (AlTha) 



4A-100 



4A-100 

t," I 

1 9 .  ' I  

13 

14 

15 

16 

17 

18 

19 

20 

10 

11 

- - _  

1 

I 12  I 

21 

22 

23 

21 

25 

26 

27 

~~ 

I 

1 





4A-100 AITI BORKE COhTAMINATIOK TESTS 
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4A-100 



4A-100 ALR BORNE COIVI’AMINATION TESTS 



4A-100 AIR BORNE CONTAMIh'ATION TESTS 



4A-100 

11 

12 

13 

I 
10 

18 

19 I 

I I I I I 14 

i 26 

27 

25 

- 

I '  

I 17 I 

I I I I I 

20 

I 21 I 
I 22 I 

23 1 I I 
24 I 



4A-100 

TEST DATE TOTAL hi3 I d / d ’  d/m/M3 
V. z- 7:j 

1 -5. 7 J a @ ?  L 3 9.3/ 

2 

3 

REMARKS 

4 

5 

13 

I 6 

1 

9 ‘ I  I 
10 

I I 

1 4  1 
1 1 1 1 

’. I5 
I 1 1 1 

16 

17 

I 1 1 
1 

I 21 ! 
22 1 

c 4 
1 

1 
24 I 1 

- 
23 

I 25 I 



4A-100 AIR BORNE COX?A:~IINATION TESTS 



4A-100 AIR BORNE COliTAMINATIOIU’ TESTS 
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4A-100 AIR BORNE COKTAMINATION TESTS 
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-$A-100 AIR l3OI;NE COh?XbIIh'A'i'iOS TESTS 
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12 
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14 
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16 

17 

AIR BORNE COhTAMINATIOK TESTS 

AREA D ? ?ZST LOCATION E U I L C X G  Ur6 CiTAAKE (DAY RUN) 

22 

23 

24 

I 25 1 i 
I i 26 I 
I I I 

27 

28 I 



4A-100 
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16 I 
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I 19 I 

! 
I i I 

20 I 

22 i I 
23 I 
24 I 
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I 28 

I 26 i 

I I I 

i 
I 

I 27 
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AIR 

I 10. 

11 i 
13 1 
12 

14 

15 

16 - 
17 1 

16 

19 

20 

1 - 
-- 

2' I 1 <'< ... - - 
5 i -; 1 22 

23 
.a 
c - 

1 

24 ! 
25 I 1 ! 

1 - 26 I 
27 

9 R  i I 

BORNE CONTAMIXATION TESTS 4x-100 
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AIR BORN% COhTXMINATION TESTS 

E L K .  # 12 STACK 1: 2 LOCATION D P idEST AREA 



4A-100 AIR BORNE CO>TAMIK~TIOK TESTS 



4A-100 

18 

19 

20 

21 

22 

.4IR BORNE CONTAMIXATION TESTS 

i 
- 

SLCC. # 12 STACK # 4 AREA D P +,%ST LOCATION 

23 

24 

25 
! 

' .  :; 
1 
1 

26 1 
27 

28 

1 
1 1 



AIR BORN3 COh~A3lLIWATION TESTS , . .  : .  4A-100 

9EG. 1L6 + 32k EX3A'J'ST STACK Loc Amox D P \!EST 
' AREA 

ci. . - .  



4A-100 

20 

21 

ALR BORNE COh”l’k>II?C4TiOii TESTS 

1 
- .. .. .~ 1 

I 22 

23 

- 1 
- .- 

I 
- 25 i 

24 

26 

27 I 
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< - - 1 

1 
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AIR BORNE CONTAXINATION TESTS 

1 

2 

3 

4 

4A-100 

'. . 

.-. :' .... : 
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3- 5.. I' 
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I :: . , 
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R N K  313 !.XI!: STACK LOCATION . AREA D P $m.T . . 

23 

' 24 I I I 

25 I i 
~ ?G I 

27 

23 

I TEST I DATE 

1 8 1  
I I 9 

I 1 4  I 

I I i 

'_ I - 

I 
I 
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16 

AIR BORNE COXTAMINATION TESTS 

I 1 

I 10 

18 

19 

' 20 

I 11 I 

I 1 1 

1 
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1 3  ' 

21 ' 1  1 
I 

23 I i 
22 I 
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I I I I -..I . . I 

24 

25 

2G 

27 

28 

I. 1 



4A-100 AIR BORNE COhTAMINATION TESTS 



ALR .BORNE COhTAMIXATION TESTS 



4A-100. AIR BORNE CONTAMISATIOS TESTS 



4A-100 AIR BORNE CONTAWIKATION TESTS 
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I I . .  
17 

18 

19 

20 
- 
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I TEST I DATE 

11 

12 

13 . 

14 

15 

16 

1 6 1  

- 

I I 
I 
I 

20 

21 '-+ I 

I 19 I 

27 I I 
- ~ I 28 

I 

I 26 i 



4A-100 AIR BORNE COhTAMINATION TESTS 



4A-100 AIR BORXE COhTAMINATION TESTS 

12 

... ........... 
. . . . .  . .  ., - 

5 . ..., . /., : . . ;: 

1 

9 I 
10 I 

20 I 

~~ 13 . I 
14-  ~ I 
15 I 
16 1 
17 I 
18 I 

24 I 
25 1 

27 1 

_ .  : ' 



4A-100 

22 

23 

24 
I I 

I i 
25 I I 

26 

27 

28 
A 

TEST DATE 

I 12 I 
I 13 I 

AIR BORNE CONTAMIX'ATION TESTS 

14 

I 15 
I 
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4A-I00 

.L 

. AIR BORNE COXTAMIXATION TESTS 



19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

1 

1 
I 

1 
1 



4A-100 I . AlR BORNE CONTAMINATION TESTS 



4A-100 

3 

4 

5 

G 

- 
I' ... . 

. . .  
.. . ,..- 

7 .. .. 
.ri . . .  ,- ,  2 

0 

- .  ._ :' . . *"'. 
i. .. . 'C i i' -A' :: . . 

.- ; :' . 
.>....I.. ' 

. .  . .  ' . 
2. _ . . -  . . .  
. . :  .. - 

9 

10 

I 1  

12 

I 

I 
l 3  I I 
14 I 

9 

10 

I 1  

12 

I 1 9 .  I 

I 

I 

I 2.1 I 

d/m/Ms I RE MARKS 

-- 
-- .. 



4A-100 .,. AIR BORNE CONTAMIKATIOK TESTS 

26 

27 '  

28 

I 8 1  

I 

1 9 1  

I 10 I 

I 13  I 

17 

18 

I 19 I 
I 20 I 
I 21 ! 
I 22 I , 

TOTAL 31' d/mS d/m/M3 . REMARKS 



4A-100 ' 

5 

6 

AIR BORNE COhTAMiTATION TESTS 

- - 3 . . . '  .. , . 
~ :. , . ';,. I-: r. a, . c- ! -  

I 

TEST DATE TOTAL >I3 d/rna' 

22 ! 

23 I 

1 I I ' I  I 
I 

24 

1 8 1  

25 

I I O  

i 

11 

12 

13 . 

14 

15 

16 I 

11 

12 

13 . 

14 

15 

16 I 
t I I 

17 I I 
I 18 

I 19 1 
I 20 I 
I 21 I 

I I 26 I 

I 27 

I 28 

.. .. ._. d i, L. 

0 o /  

REMARKS 

... . 
I .i ~ 

. . .. . .  



4A-100 

12 

13 

1 4  

15 

1 G  

17 

18 

I 
I 
I I 

--- 
I 

I . 2 0  i 

L 23 I -r; 
I 

21 I 
25 I I I I 

I I 
I 

21 I I 
22 i I I 

I 26 i I 



4A-100 AIR BORXE COhTAMIXATION TESTS 



4A-100 

TEST DATE TOTAL M3 d/ms ' d/m/Ms REhlXRKS 

1 

2 

3 

4 

5 

6 

7 

- 

I 

AIR BORX'E COhTAiXXATION TESTS 

17 

18 

19 

20 

2i 

22 

23 

24 

- 1 

1 
! 

1 
-- 

- I 
' I  

35 1 
2G 

27 

23 

1 
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4.4-100 

24 I ! 
25 I I 

AIR BORNE CONTANINATION TESTS 

I 
I 

17 I 
4 13 3 

I 
1 8  

I I - I 

- I 
26 

27 
r ! 

! ! 
I 

I' i /- 

.. 

.. 

.. 
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1 

TEST ' DATE , . 3 :'. '.7 
_. .1 I ' I  > #  -. 

1 

2 . .  . . . ,  

4A-100 
\ 

TOTAL :VI' d/ms d/m/M3 REMARKS 

.. ;, . . ;, ..'? r' I ,.- . I*  l., .: 
- . . : . d - . G :  . 1 3  ... :. ...-.. 1 

. . .  - .  . . .  
. .  ... .. , I  . . . ., . .. 

16 

17 

18 

I 

I I 19 I 

so I I 
21 I I 

I 
i 

- 
5 

i 26 I 

.I 
4 - 

I 2 i  I I 

I 28 I 



4A-100 AIR BORXE COhTXbIIh'XTION TESTS 



, . .  . 
. .. 

1s 

19 

20 

2 1  

22 

23 

. .  

I 

4A-io0 

25 I I 

37 

23 
-J ... . . 1 



I 

I -  16 

17 

18 I 
.. 20 I 

19 

4A-100 

~ - I  
22 I I 

_. 23 

AIR BORNE COXTAMIXATION TESTS 

25 

S3.X.  # 12 STbCX # IJ L 0 CAT ION D P !EST AREA 

I i I 

I 11 I 

26 I 
- 27 I 

I I 

I 24 
I I I I I 

I 26' I 
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4j4-100 C . .  AIR BORX'E CONTA&II"ATION TESTS . 
..  _ I  a .  

. A  - 4  I. 

v 

I2L. l  I 

1 G  

I 
18 . I 
19 I 
20 

21 

22 I I 
I 23 ! 

24 ! I 

26 i I 
I 

25 I 

I I I ! I 

27 



4A-100 

23 

24 

I 25 I 

26 I I 
27 

26 -~ I I 

I ALR BORNE CONTAMINATIOK TESTS 



4A-100 AIR BORNE COSTAMLNATION TESTS 



4A-100 

16 I I 

19 I 
21 I 

17 

18 

20 

~ ~~ 

- 
I 

1 1 3 - 1  .' I 

22 I I !  ; 



.. . . .  .. . 

4A-100 AIR BORNE COXTAMINATIOh' TESTS 



4A-100 AIR BORNE COhTA?dIXATIOX TESTS 



4A-ZO0 

~~ 

TEST 

1 

2 

' AIR BORNE CONTAMIXATION TESTS 

AREA D P h%ST LOCATION 9G3M L O 1  ZflKdST (AlFha) 

.. 
DATE TOTAL M3 I d/ms , . ;. i.. .. 

7.:- .-I. .. 2; 
8. :j . .  . .... . ...- 

. -  . -  
i.9. ' 

7 '  I 

1 9 1  

I l1 I I 
I2 

13 

14 

15 
I I I 

I I I I 
I 18 I I .- I. 

19 

20 I 

21 ! 
I 22 I 

I I 24 I I 
, 

. 
i 
I 

27 I 



i 

SA-100 

r - I  I 
11 I I 

I 13 I 

.I 
17 I I 

20 ' 18 

19 

21 
1 

22 
I 

23 i I 

I I 

i I 

I 
! 
I 

24 I 
25 

I I 

27 23 I 1 1  I I 



12 

13 

I. 4 

15 

16 

17 

18 
~ 

I I I I 
19 

I 
- . .  

22 i 
23 

I 21 

i I 
. c 

24 I 

i I I 
25 

I 

I 26 i 

I 2 A  I I 



4A-100 AIR BORKE CONTAMINATION TESTS 



4A-100 AIR BORXE COhTAh-IINATION TESTS 



4.4- 100 

17 

18 

19 

20 

21 

2'2 

I 11 

! 

- -8 
I ; - 

I 15 I 

23 

24 

'_ ' I  ! - 
.: - 
< - 

25 i I 
26 

-- I 
I 

27 

28 

I 
_. 



26 

27 

28 

I 



4A-100 



4A-100 AIR BORKE COIUTAXINATIO~ TESTS 



4.4-100 

- I 

AIR BORNE COh?AMMINATION TESTS 



4A-100 AIR BORXE COSTAXINATION TESTS 



.... 

4A-100 . AIR BORNE COhTAMINATION TESTS 



x4A-I00 AIR BORNE COP~TA~.I~XATION TESTS 



. .- 

I 

-_ 

I 21 I 

4A-100 

1 I 28 I 

TEST 

5 

7 

1 8  

I 9  

I 12 

I 13 

P 

I . 2 0  

I 21 

I 22 

! 25 

DATE TOTAL hi3 d/ms ci/m/1.r3 REMARKS 

,. . .  . .  
... . -  .- .. f - : ,  ,. : 

. , 
::: . I , .. ., ... I' . .. . _ . I  . , 5. l .  *,J .. .! .. , 



4.4-100 

9 

10 

11 

12 

13 

14 

,- ,a 

l6 I 
17 

-4IR BORNE COSTA$IIX’ATION TESTS 

I 

18 1 1 1 
19 

20 

21 

22 

23 
1 

24 I 1 1 

1 

- 
_. 

1 
! __. 

’ 25 

26 

27 

23 

-- 1 

I I 



4A-100 



;A-100 

.. . 

._ 
__ 

‘ I  .- 

AIR BORNE COhTAMMATION TESTS 

(DAY 



4A-100 

I TEST I DATE 

I 15 ! 
16 

I 19 I 

I 
-. 

AIR BORKE CONTAMINATION TESTS 

__ 
. .- 

121. 
I 22 ! 

23 I 

I 25 

2s 

I 

I i 
27 I 
23 

REMARKS 



.. . 
. I 

AIR BORNE COmAMINATION TESTS 

I I 24 

4A-100 

- 
.I. c 

BLDC. 12 STACK # 1 LOCATION D P hZST AREA 

I I [ 25 .i 
r I 

26 I 

I 

I 

I 

I 
14 

15 

16 

17 

18 

I 19 I - 1  

1 23 I ! I 

'2 

I 28 I 



AX-100 

10 

11 

12 

AIR BORXE C0hTA:iI~SATICB TESTS 

I I 

TEST. DATE 1 TOTAL >I3 1 d/mr d/m/M3 

I 

I I I 22 ! I 
23 i I i 

I I e l  I I I 

25 : i i i 
I I 

I 26 

I 15 .I 

27 

29 

16 
I I I 

I 
I 

I I 19 I 

I 20 i 
I 21 ! 

I 24 I 

REMARKS 



.... 
. .  

AIR BORNE CON~AMINATIOX TESTS 

7 

j 4A-100 

. .  .. ; :. i> ., . .  ... .. , . . _  

14 I 
15 

16 

17 

- 

I 11 I 
12 I 
13 

I 18 I 



AIR SORNE COhTAMINATION TESTS 

. .  
... 

EL=. ,# 12 STACK # b AREA D P WEST LOCATION 



I 
i 4A-100 

24 

23 

AIR BORNE COhTAMIKATIOX TESTS 

* 

- 
i 

27 

28 I 
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4A-100 AIR BORNE 

B ~ G .  1h6 EX-IAUST STACK # 2 
. .  LOCATION D P 'WEST AREA 



4A-100 

. .  

AIR BORNE CONTAMINATION TESTS 



I 

18 

19 

4A-100 

I 

AIR BORNE CONTAMfiNATION TESTS 
u 

I 
20 I i 
21 I 

RCGX 313 1UIX STACK 
' LOCATION D P WZST AREA 

22 / '  I 

I I I 

j I! 

I 11 I 

24 

l2 I 
13 

I 

I 
~~ 

14 

15 

16 

25 1 I 
27 I I 



4A-100 

99 -- 
23 

24 

25 

26 , 

27 

23 

I 

I ! I. 
I 
! 

! 

! 
I 

I 
I 

I TEST 

5 

6 

7 

.. AIR BORNE CONTAMINATION TESTS 

17 

I 18 
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4A-100 AIR BORNE CONTAMINATION TESTS 



... 

4A-100 AIR BORNE CONTAMINXTIOK TESTS 

AREA D P ' f l T T  LOCATION R00?I 513 "SFECIAL RECCVERYJE 

TEST DATE I TOTAL Ma d/ma d/m/M3 REMARKS 

GROUP C A 3 - 1 l  (239F~ Alpha) 



4A-100 AIR BORNE CONTAMINATION TESTS 
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13 

14 

' 15 

16 
- 

- 
AREA DP!TiST LOCATION RCCM LO1 EX3AUST (Aluha) 

20 I 
21 I I 

- 
I 

I li I 

i 

23 I 

- 
I 

24 i 
25 I I 

.. 

i 

27 

28 



4A-100 - 

11 I 

12 

AIR BORNE CONTAMINATION TESTS 

I 

: . .  

20 

21 I 

16 

17 

18 I 

22 

23 

I 19 I 

I 
I ! i 

I 28 I 
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9 

10 

AIR BORNE COhTAMINATION TESTS 

. . I  
I . .  :/: ... . d .  =.y 

4A-100 

I 
I1 

12 

17 

18 

19 

I 20 I 

1 I 
25 

1 
26 

27 

I 2a I 



4A-100 

I 11 

Grt 
I I I I I 

I 

6 

17 

10 

I 

I 

20 ' 

I 
l 3  I i 

i 1 

1 4  
I I I I 

! 
22 

I 15 I 
16 j 

I 

I 
I 

23 

21 

I 18 I 

i 

I 19 i i I 

I 27 I 

p CW-3 (A lMz .  235J) 

REMARKS 

I. . . .  . , . .  . ,. . 



4X-100 AIR BORNE COhl’AMINATION TESTS 
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9 

10 

11 

12 

13 

. :  . 

. . _. . .. 
r . .  i !  :i-- 3,  i .?. 

! 
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23 

24 

4A-I00 

1 1 

26 
1 

27 ! 

23 . 

~~ 

I 14 

17 

18 

19 . 

I I 25 I 
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4A-100 AIR BORNE CONTAMINATION TESTS 
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4A-100 

TOTAL M' d/m3 ' 1 d/m/b13 I REMARKS 

.I . ;- ..- . r 9 . '" .I ... 
_.:.. ,' .' .- 

~. . 

I 

I 



cx-100 

27 

28 

AIR BORNE CONTAMINATION TESTS 

I 

I 
i i i 

i 



4A-100 

17 

18 

19 

AIR BORNE CONTAMhTATION TESTS 

! i 

REMARKS 

23 

I 11 

12 

13 

1 4  

I i ! 

~~ 

15 I I I ! 

27 

28 
I I 

I 2o i j i i 
! I 21  I 

I I 2 1  i 

I 25 I 
I 26 



4A-100 

I 
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OFFICE MEMORANDUM 

DATE; August 21, 1 9 7 4  TO : J.  E. Dummer, Group Leader, H-1 

.- 
FROM : Ronald G .  Stafford, Leader H-1 Wonitoring 

SUBJECT : HONTSLY LASL STACK REPORT 

The first cosbined H-1 stsck report is sttsched. Xote that 
this covers only two weeks. This was done in order to es- 
tablish some unifornity in stack reporting and sampling 
schedules for H-1. Jon Rudspeth will, be responsible for 
combining a l l  stack data and subsitting a single report': 
A l l  sampling schedules w i l l  be o n  a four week period in the 
future. 

. 

Ronsld C .  %'a4 ford. H - 1  
i 

RCS/ la 
Distribution: 

~~. ~~ ~ 

Section Leader, D? Site 

.... .., r i : ~  
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PACE 2 OF 4 

. STACX DISC?!ACZ - 
"IUTAL uCi PRINCIPAL 

KC.4!?IOi~ AvERhix n C i / c l -  ' D I S r n ? G r n  1€Q?Om 
. D-38 . -- m-3-66 p2-7 EL 8-ALk.A 1.5 x 10-l5 0.1 

- E-Y-ALiJRA 1.0 x 10-l5 0.007 D-38 

FZ-1 & 10-AUFA 1.0 x 10-15 0.ocg OY 

' FE-13-AtpilA 12.5 x 10-l5 0.3 138 
XE-2h-AlEA 26.7 x 10-l5 0.04 IL36fOYfTk. 

FE-25 k =-ALPHA 65.7 x 10-l5 0.01; n 3 8  

m-3-102 sin? 1 3 - ~ J A  4.2 x 10-l5 0.01; D-38 

TA-3-1kl E-6-Ua 1.3 x 10-l5 0.01 , D-?8/0Y 

TA-43-1 FE:-1~16%17-~?!!A 2.8 x 10-l5 0.c2 Pu 

FE. y.fQ:Gz . 0.6 X 0.008 pu 

m-10-mm . 4.0 x 10-l5 0.06 PJ 

- 

m-pmL4 6.4 x 10-l5 . 0.07 n 3 8 f m  
I 

, . W-lO-ALr71A 3.5 x 10-l5 0.06 D-38/0Y 

- 

0.02 Pu 1.0 x 10-15 

0.01 p11 

O.OD04 Pu . 0.01 x 13-15 

FE-~~.~!&::-BTA 0.4 ?fF 

0.1; MF 0.3 x 1 8 3  

IZ-~O-BZTA 0.3 x 10-l3 0.h . .  w 
0.h x 10-13 0.7 m 

Fk-12-BrA 0.4 x 10-l3 0.8 . MF 

FZ-2li-Z3?A , 3.0 x 10-l5 0.031 

m-11-ALFru 

, FE-12-ELW 

FE-2li-Ap?A 

0.5 X lo-'' 

FZ-Y-rnTA . _  
. .  

F Z - l l - r n A  

- 
E - 

1.6 x 10-l~ 0.c2 D-30 ' ' 

7.4 x 10-11; 0.01 D-33 
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0.04 iL?Y 

0.04 D-38 
1 - 0.3 x 10-l3 

0.3 x 10-l3 - 



LOCATLOX 
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.. 
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.. . . . . .. -. - . .  
. . . . . . .. . _ :  .. . . .  

mdL WCl 
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0.2 
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1 7  
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. . .  
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1.08 x 1 0 - l 5  
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1.49 x 1 0 ~ ~ 5  
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1.92 x 1 0 - ~ 5  

1.62 x io-35 

6.41 X ' 

. P u  

Pu 

0.01 

0.01 - 
-. 0.01 Pu 

0.02 

- 0.02 Pu 

3.01 Pu 

0.003 - le! 

i '  i 



m. 530 mm-k.L?zA - 1.28 x 0.035 Pu 

m e.% x 10-16 0.w1 

6 . b l  X 10- 15 0.005 . P u  

8.l.7 x 10-16 . . 0.01 m - 

2 2 3  x 10-12 0.22 Uranlun 

7.61 x 10-l~ 0.03 ' Uranlun 

5.95 x 10- l~  0.70 Uraniun 

Uraniue 6.60 X 10- 15 . 0.01 

4.25 X lo-'* 0.031 LhE:U?I 

: 9.75 x 10-16 0.003 Ursniam 

2.35 x 10-~5 0.005 Vraniur 

8 . 5 b  X 10- 0.01 Pu 
16 

1.98 KF 1.33 x 10-l3 
1.28 x 10-6 0.003 .Pu 

9.60 X 1G-I' 1 .93 m 
2.13 x 1 0 - ~ 5  0.003 Pu 

1.w - 3.82 X IO-' 0.05 



IEK!2Ay: a a c k  f i l t e r s  r ln  during the previous mek are brovcht to  Count %on before 9:w A. 
A l l  Sack  fi l ters ara loaded Into.planch$s a d  l c t o  Eechan Inst-nt per 
established loa*% sequence and a m  coulted for “DnP nimrYte. e uPd?ipu cowts  
w j l l  be readily noticed. 

ThiRSEAT 

. 

Plnnctats am unloaded of Stsck flltsrs, loaced v’th cleae 3 . - 7 0  EFl tc r  pppcrs, 
and sre cow.%ed fo r  FEN minc%es each starting at h:30 P. M. T h i s  c:,uur:t -,,in 
1zdicat.a backgmrd of Individual pianCMs, 

FFlmT MC70 f i l t e r  ppers are reMved fmr planchsts. 3Utrr.papers u.%sh w s  wunted 
f o r  O W  minute on Monday M0-g are losdsd ixto plarctats i n  same o&r as for 
ONS minute count and are wurrred for  Tc: mimlten each starting at lr:3@.P. M. 

ES.ZT8 Three printout rnsults for each set of neeEr stack s p l e s  will be.a%-ailable. 

1. OhZ’nlnute ccunt. . 

2. Eackmund of dl plaachets. 

3. Ten minute wuat after 163 tr. d x w .  . 
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1 9 - 2 6 /  7 % 3  - __ f w k k  ... - ...... - ?AIEBiAi6k . ....... ........... 
. NUMBER 2 - ALPHA STANDARD . # 5604 .  . .  

; -NUMBER 3 - ,BETA STANDARO - # 7 1 3 7  

NUMBER 1 7  - 21 - TEN S I T E  STACKS 
NUMBER22 - 2 7  - SIGMA - STACKS 

NUMBER 30. - -- . SHOO - 13 - :STACK - 7 / 2 2 / 2 6 / 7 4  
NUMBER 3 1  - 33 - . B L O G  .- 1 4 1  -. STACKS 

NUMBER 4 1  - 43 - TA 46 - STACKS 
NUMBER 44 - 53 - TA 40 - STACKS - 7/ 1 9 - 2 b f 7 4  

.. vL-JUMB.ER:.k--. -1.6 --. STACKS_.- ..EDUK z'-29- ............. I... 

- - -N~BER~28.~- -29- -r . .PRESS. .BLDI; .  -... STACKS- ......... 

1. . . , 
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NUMBER 5 - 10 - SIGMA - STACKS - 7 1 2 2 - 2 3 1 7 4  2 4  - HOURS 

A&:.-SIGMA - S ~ ~ C ~ ~ - . . U _ z ~ 4 L Z ~ . 2 4 - . -  .HQ!!RS ~ 4 - SM - 66-rr; 1 0 6  - FURNACE- - 7 1 2 3 - 2 6 1 7 4  . . . .  I NUMBER..18 - . 3 1 1 9  - 7 1 2 3 - 2 4 1 7 4  - OVER I ILKRIAULX-TOLERANCE . .  .- A Z e E R ~ S T E B - S H E E ~ S .  ..A~T.ACHED ...... _ _  ... :. . . . . . .  
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. .  . ~ .  . .  . - .  I 



. . . . .  . . .  ' I  
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_ 

NUMBER 2 - ALPHA STMAR0 - # 5604 
.... NUMkEA.{-:. B-ETAsTbNonRo92UZ.- .- ............ __ 

I . NUMBER - SHOP 15 - STACK - 7/23/74 Z-rHOURS . 
. i  I NUMBER .5 - 10 - SIGMA -. STACKS.: 7/22-23/74 - 24 HOURS ' . .  

, . ! ~  M B L R 1 1 ~ 1 . 6 ~  -. S.LGMA-XXI_STACKS- . ~ . . . 7 . ~ 2 3 = 2 ~ / 2 4 2 . 4 ~ 0 ~ R ~  1; 
AS PER MASTER SHEETS ATTACHED 

k 

,2clllgu,_QArr57/.r4f7_4 .- ---+w A. . .  ' .. . . .  . .  
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- - - - ..... - ....... . . . .  .......... ____ . .  1.  TEN MINUTE COUNT AUGUST 9. 1974 P;M ... (4:301- 
I -  NUMBER 1 ,  BACKGRbUNO . . : . .  

+ . . . . . . .  

. I  
i ~ . .~ 

I- NUMBER-.Z-A LwAJ.TdNDARD . :-. ... ..: ... -: ......... : ........ -.. .--.I 

NUMBER 3'  BETA STANDARD 
NUMBERS 4 TO 16, SM 29 STdCKS FOR JULY 26 TRU AUG. 2,  1974 

I NUMBERS 2 2  TO 23, PRESS BLOG STACKS FOR. JULY 26: TO AUG 2 . .  
8ERS.-1-7--rO-2.1-r--~~~ I-TE-,STACKS- FOR- JUL.Y-26- THRU-AUG.. .2 .. ---+ 
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~ B ~ ~ 5 - - T O - 2 ~ - i - - B I ; O G - ~ 4 1 - - S ~ A ~ + O R - J U 1 ; ~ - 2 6 - T H R U - A U G = 2 1 - ~ ' - - - - - - . - -  
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PLANCHET L3 13 WAS WASHED AND RE-COUNTED 
1 3  0 0 0 0 0 3 2  00001 1 0 0 0 0  01 

- . .  . . .  
. .  . . .  . .  

a.--:.g4: .i 0000062-.~-.-00070- I.ODOD . 9.1 . --i-.- ._ 
PLANCHET 94 WAS WASHED AND RE-COUNTED 

- . '  . .  . .I 
......... ................ 

I . - : .  . .  
,.!-_.A : L ..'-.:-! 

8-8-74 PM 
TEN MINUTE COUNT OF PLANCHETS USE0 FOR STACK SAMPLING COUNTING 
LOADED WITH C L E A N B O  F I L T E R  PAPER 
'COUNT ON MONDAY, NUMBER 1 THRU 77.78 THRU .96 ARE, EXlTRA PLANCHETS. 

SAME SEQUENCE AS ONE MJ.NJLZL- 
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YL-.---L-'..--.-..- - .  . l- --1.---.1- d' .. 

. .  
.; .. 

WOTE: DECAY TIME FOR NUMBERS 62 TO 67. 
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AIRBORNE CONTAMINATION -T 
I I I I I I 

-TEST DATE COUNT DATE 

UL z 9 m''pUG l97' 

TEST TOTAL ToiAL TIME 
LOCATION BEGIN END HOURSM31min. M D/M P# 

j< .r . .. :. . '5 :: .,y,,;: b&; ,g x(.2 .* .. , 

I I 

STS - 

.L- 

-- 
c-- 

NET 
O/min. 

2 3  3 
3.0 
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.- AIRBORNE CONTAMINATION TESTS. ' 



?*,i?:gx 
I I I I I I I I 

-- AIRBORNE CONTAMINATION TESTS ox - 3 Z4 Wac!isrs - 
TEST 
LOCATION 

5: 1 :% n 

TEST DATE COUNT DATE 

BEGIN END HOURSM’hh. M DfM P# BKGD Dfrnin. DfmlM’ REMARKS 
JUL I 6 UC 2 rJR 

TOTAL To<AL TIME NET 

ri,m 14m!x 16s o m %  e 9 A749 
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SAMPLE DATE 8 2-9/74 STACKS 
NUMBER 1 - B i A N i  -- - 

. .  . . .  : NUMBER 2 - ALPHA STANOARO - # 5605 ' -. . .  
. .NUMBER 3 - BETA STANOARO '- # 7139 

r: NUMEFR ~ - ~ z - - K ~ . T ~ A ~ L = I B o ~ _ s M ~ - ~ L ~ L ~ s ~ L ~  ~E-EXTRA-L 
NUMBER 18 - 2 2  - TEN S I T E  - 

RECOUNT DATE - 8/16/74 ' 

._ . . - .  
. .  . 

c-0: ..0038360 . 00035' 10000 ' .. 02- 1 .-.2 
0 0000023 00003 10000 02 

0000036 00052 10000 02 05 

00552 02 - . '  . .  
0000378' 00015 10000 . 02,. : 

00 1 2 2 . ~ u 1 Z I p D  

06 0004344 10933 10000 0 2 > 3 - ? E - l +  -- .__ 
- .  .- . 
. .  

04335 . 10000 0 2 7 . 3 -  3E-Xn 

IO 0000035 00004 10000 02 
I 1  0000055 0001 6 10000 02 

0000042 . 00034 . 10000 02 
! 14 . 0000225 00007 10000:' 02 - .  

16 0000617 0001 2 10000 02 
17 000002 1 00003 10000 02 

-r8--.oonosZS--~ozJ. - __ . ~ n o o q ~ ~ o z  i 

' 19 0019818 . 00028 ' 10000 - 02 - 

22 0000063. 00001 10000 02 
0000324 00009 10000 02 
M002.70.. . . :.. -0002 1 . . .l.OOOO. . ..... 02.. -. . _. .. .. . ... :.. . . ._ 
0000397 -00008- -.10000 0 2 . ' '  

I, 26 25 00004 8 00007 . ' 10000 . 02 i. . . . . 
~ 2 . 2  L-.-onoo&-.-i. OM02 LOO00 02 2 . . . ..L.-.l.. 

28 0000467 00005 10000 02 
29 0000048 00004 10000 02 

---.1(L--MD0529 ,--00353- lO0.M 4 2 . -  . _.-~ _____. . ...... . 
! 31 0000188 . 00035 .10000 . 02 
.., ~' 32 ~ '0000470 . 00010 . ' 10000 - 02 
~..-- ~ 0 0 0 0 4 Z k _ :  ___ QMP9 1 Q 0 0 0 ~ 2  L_...-_.. 

34 0000477 00008 10000 02 
35 00005 10000 02 

0000 02 .-. 

+.+JnanaZr---LUU.ZL LOMO 02. __.. . ... . 
. .~ -.- . ... . .  

. .  . .  
c,. - 0 O M S ~ - - - D O M S _ . - U M 0 2 _ . - . : -  i- ~.. i .- . 

. .  .. . 
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. ! -.i 
.I . . . .  . .  

I 01 ' ' 0000005 -.' 00000 . 01000 01 , 

05 0000009 00002 01000 01 
06 O O ~ ~ l ~ E - . s Q 7 ~ ~ - s r o - ~ e o r ~  

02 ' 00003 17 0224 01000 , ' 01 - .I .- 
'. I- ( ~ O L - _ - O . 0 0 3 8 W - L .  -.OQlllj--;- 0-l.00D-L .... 0.1_--1_._____ ....... :... --.L.. 

04 0000008 00000 01000 01 i 

-1 . 0000085. 00268 . 01000 012 

- '  J., pi ' 0000027 .00002 01000 - 01 

I . .  14 l 3  . 0000016 . '00000 01000 ..01 

~ ~ ~ ~ ~ ~ ~ ~ ~ O Q Q 9 . 0 ~ ~ Q . O ~ Z ~ - ~ O l O D ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~  
10 0000005 00000 01000 01 . I  

11 0000009 00001 01000 01 
12 e . . .  O M M Q 2 ~ O l O O O  01 

. 0000008- 00003 01000 01 -' 

I. -3- -1)000061 -60001- . - . . C l L O O L - O . l  
16 0000036 00001 01 000 01 
17 0000004 00000 01 000 01 

,--18- 00000b9 4000.1 O.l.QO0 0.1 ~ 

I 19 0001569 . ~ 00006.  01000 ' 01 . .  
- '  20 0000062 ' 00002 01000 01 

22 0 0 0 0 0 0 6 00003 01000 01 

0000032 . 00001 01000'- 01 

28 0000042 00000 01000. 01 
29 0000003 00000 

.i .. 
! - _._I__...._ 

' 

.--F-.z.I ___.__.. ooo00.16. ..... '..-OOMO .o.ioon..: .... of..: - ................ . . .  _._.___I.: 
C'. 23 0000023 00001 01000 01 G? 

..... i --24---0000026 00001 Ol.QO0 0.1 ' 

i . .; 
. .  . .  

. .  
. .  I ' :g 0000041 . 00000 01000 : 01 . ' ,- L. ..... 27. .... (..,0000049.. ... 00000. ... : ... 01.000 . '.01. .................. : . -.L 

01000 01 ;i -30- -RORQ038 00023 OW00 01 .__............I 2 
0000013 . 00002 . 0'1000,. . 0 1  . !  
0000033 00000 01000 . 01 

34 0000034 00001 01000 01 
35 0000031 00000 01000 01 

- . .00002.~ ...... b.l.OQO.-.--.. ..-01.-.- .......................... i .. 
-16--.QQOQlQ4--ODOlz O.lQQQ Q1 ____ .. I. ? \  
' 37 . 0000030 ' 00000 . 01000 - 0 1  . ' . '  .. 38 0000012 ' . 00000 01000 . 01'  . . . .  
,.----39-: sLppeO0.6 .... - .... ODODQ.-- . .O.WQO.-;-:.Ol.. ...... z ......... ....... -1s. L 

40 0000047 00000 01000 01 F 
41 0000052 00000 01000 01 

. .  . .  . .  

4 2  0.000005 ____ 000.0 .a 01 0.0.0 01 ........... ....... 1 
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I 
5 m  LDAIE--XZ=SI;L(t __ . _ - ~  _ - 

. L  
. I  

. I NUMBER 1 - BLANK 
i NUMBER.2 - ALPHA STMDARO - n.5604. ' 

NUMBER 4 - 5 - PRESS STACKS 
NUMBER 6 - SHOP 13 - STACK 

. ..... .... o~-J!JMRER13-z: B.ETA.-S.TAOARQ.r_#.~.132. .L- . ...... ..:-. ____: -. :-----I.: 

NUMBER 7 - 9 - B l O G  - 141 . 
NUMBER io - 15.- SIGMA - STACKS. - 815-6174 . 
NUMBER 16 - 21 - SIGMA - STACKS - 816-7174 
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lIWMh-Ofs--.--MGD- ' . ~ F F k t t E ~ b ~ V P  
[SOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(MLi U-CI/ML t-ERROR U-CI +-ERROR XHPC PAGE 1 

. s - . * ; * ~ ~ . ~ 2 6  - . .- -- -- . -P*239-- 
PU-239 1. 8 0.111 0.092 0.345 
FU-239 2. 6 0.077 0.079 0.350 

.- .. - -. ... 
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- EFPttlEm -ncmT,- -----.- .- 
UOL(ML) U-CI/ML +-ERROR U-CI t-ERROR XMPC PAGE 1 

,I __  _. __ __ . _. .- I: 
PU-239 2. 6 0.066 0.061 0.364 
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7 0.105 0.052 0 .364  1,: 
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SOTOF'E COUNTS LLD CPHt-ERROR EFFIC VOL(HL) u-CI/HL t-ERROR U-CI +-ERROR XMPC PAGE 1 

-EFFtUENT- cteT-IV+ . 

!I, 

'11 -- -- . -- - -. -1 pu-p3y--- ..-+; .-jL#.,*(35+,*3.+ h-J-- ..-. -. . 
PU-239 
PU-239 1. 
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. - - . . - - ... - - . 
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I Rmmr GROSS FKGD EFFLUENT ACTIVITY 
SOTOPE COUNTS LLU CFMt-ERROR EFFIC UOL(ML) U-CI/ML t-EkROR U-CI t-ERROR ZMFC PAGE 1 - .- - __ _. -- 

I:: PU-239 3. 8 0.122 0.066 0.345 
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fm- - . - l 3 3 - 0 . G i Z  m 4  - - - ----- 
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RIMARY GROSS DKGD EFFLUENT ACTIVITY 
SUTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XHPC PAGE 1 

._ _- -. - .. -- - -. __ -- - 
PU-239 4. 8.0.133 0.049 0.337 
PU-239 4. 9 0.161 0.102 0.338 
e u 4 e  p+--+**-fi.*o-,*~,*6 
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_ .  ... 

C C  I M P U L S E 11 

_ _  TYPE: STACK SAMPLING PERIOD 24-0CT-80@15:59 THRU 31-OCT-80@15:59 .... ......... ..... - - . _. . . - . . . .  - _. ...... 

10.0 MINS DATE: 07-NOV-80@12:07 
'168.0 HOURS CFH: 210 
IURS 

.. 'BKG'D.. . -. __ . 
' EFFLUENT - "ACTIV ITY "GROSS ' 

'I'flaRy' .-. 
iOTDPE COUNTS LLD CPMt-ERROR EFFIC VOL(ML) U-CI/ML +-ERROR 

'U-239 ' 4. 12 0.222 0.066 0.321 
'U-239 . 32 8 0.116 0.061 0.317 1 4 0 0 E t 1 2  1.23.E-14 3.47E-15 

2. 10 0.188 0.105 0.328 . . .  . . .  . . . . . . . . .  ... . ._ .. 'U-239 ' 

. . . . .  . . .  . . . . . . .  

... 

.._ 

. .  -. - ....... ._ - 

U -C I  +-ERROR XMPC PAGE 1 

.- - ......... - . - . 
0.012 0.003 2.05EC01 WARNING 

. . . . . . . . . .  - ._ . _. 

... - . ._ . . . .  _ _. . _. . 

. . . .  . .  .. .. 

.... . .  __ .. -_ 

- . . . . . . . . . . . . . . .  

... . .  -- . . . . .  ._ . _. ......... 

- . . . . . .  ... ._. -. . 

.- ..... 

.... 
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... _. . . .  - ......... 

C C  I M P U L S E I1 
. .  . . .  

TYPE: STACK SAMPLING PERIOD 07-NOU-80@15:59 THRU 14-NOU-80@15 

; 10.0 MINS DATE: 21-NOU-80@16:35 
:168.0 HOURS CFM: 2.0 

. . . . . . . .  IURS ' 

' t IMARY GROSS 
SOTOPE COUNTS 

W-239 4. 
q.J-239. ' 6. 
'U-239 6. 

. . . . . . . . . .  

.. - . .  

. 

. . . . .  . . . . . .  . .  

59 

- ... _. . .  . - . __ . .  

. . . . .  .... ._ .. 

BKGD EFFLUENT A C T I V I T Y  1 PAGE 
LLD CPMt-ERROR .EFF.IC VOL.(ML)- IJ-CI/ML t-ERROR' --U-CI +-ERROR . --iCMPC-. . .' -- ' ' _  

10 0.183 0.049 0.317 
12 0.227 Oi l17  0.324 
8 0.116 0.061 0.313 

.. . . . . .  ... . . . . . .  

. . .  . . . .  ... . . . .  

. _  . 

........ ._ . 

. . .  _.. . . . . . .  . .  

.... ..... .......... ._ 
.I I., 

I , I?  

11: 

. . . . . . . . . .  

! ,4 



c c  I M U S 1 1. 

TYPE: STACK SAMPLING PERIOD 14-NOU-80@15:59 THRU 21-NOU-80@15:59 . . . .  ... ....... .. . ... ....... _ _ 

t 10.0  MINS DATE: 01-DEC-80@12:16 

IURS 
:168.0'HOURS CFM: 2.0' , '  

ZIMARY GROSS' 
iOTOFE COUNTS LLD CFMt-ERROR EFFIC 

. . . .  ...BKGD . . . . . . . .  

'U-239 
'U-239 
'U-239 . . _. 

. . . .  ._ . 

8. 7 0+100 0.055 0.356 
2. 7 0.105 0.076 0.361 
1. 7 0.094 0.068 0.302 . .  ... 

...... . .  ... .._ . .  

... 

EFFLUENT 
u o ~  ( n L )  

4 + 88E+12  

ACTIVITY 
U-CI/ML t-ERROR 

2+4UE-15 1.12E-15 

. . . .  .- ._ . - - _ __ - . _ . 

....... - .  -- .. - _. - 

._ .. . . . 

_. . . . . .  _ - PAGE 1 
U-CI t-ERROR XMFC 

. .  0.012 0.005 '4 .13Et00 ........ 7 .  

. .  . . - . - . .. .... 

...... ._ 

.... _ ._ ... ._ ... ................ 

... 

. 

. .  

. . . . .  

.. .... 

.... . . _ ............ 

. . . .  ....... . . .  . . . . . . .  
. . ,. . 

.. ... . .  ... ... _ . . . . . .  __ 

_ .  . _ . _. _ . .... .. 

. . .  . .  - ...... . ._ . _ ...... . .  

. ............... -, 

I 



. -  _ . . . . .  

.... ...... . . __ __ . -. . _. . . . .  . .- 

PAGE 1 
...... U-CI +-ERROR --XHPC-.- 

. ._ . ...... ... .... . .  

.............. ........ _ . . . . .  1 

. . . .  .. ... .. - ._ 
' 

. _  C C  I M P U L S E 3 1  . .  . . . . . . . . . . . .  

I .  
!I, 

. 

S I  

I,. 

I. 

I. 

I. 

I, 

:: 
14 I;, 

Y 

TYPE: STACK SAMPLING PERIOD 21-NOU-80@15:59.THRU 01-DEC-80@15:59 
... . . . .  . .  . . . . . .  

: 10.0 MINS DATE: 05-DEC-80@14:26 
: 2 4 0 + 0  HOURS CFM:' 2 . 0  . - _- . . .  . . . .  _. ._ .. 
OURS ..... ._ 

3 I M A R Y  GROSS BKGD EFFLUENT A C T I V I T Y  
SOTOPE COUNTS LLD CPMt-ERROR "EFFIC UOL(t4L) U-CI/ML +-ERROR 

'U-239. 
W-239" 
W-239 

9. 11 0.216 0.066 0.329 
7 .  12'0.238' 0 .169 ' .0 .334 
3. 8 0.116 0.061 0.322 

....... 

... ._ . . . . . . . .  . . . . . . . . . . .  . . .  .......... __ ....... - 

. .  _._ .... - 

. . . . .  .. 

. ,  . . . . . . .  

. _  . . .... __  .. - . - . .  - _ __ ........ 

-. .. . - ....... _. . . . . . .  

- __ ...... . .... . .  

.............. __ .. 

. .  . . . .  . ....... 

. _. 

... 

........ . _ . . . . . . . .  
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YPE: STACK ........... 

10.0 MINS 
68.0 HOURS 
RS 

C C ' I M P U L S E ~ I .  . ' 

SAMPLING PERIOD 24-0CT-80@15:59 THRU 31-OCT-80@15:59 . . . . . . . .  . . . . .  ._ - _ _. 

DATE: 07-NOU-80P12:06 
CFn: 2.0 ' 

MARY 
TOPE 

-235 
-235 
-235 
-235 
-235 
-235 

.. '.BKGD GROSS ' ""- .' 
COUNTS LLD CPMt-ERROR EFFIC 

7. 11 0.211 0.119 0.340 
3. 11 0.194 0.144 0.338 

89. 12 0.238 0.105 0.338 
10'. ' 11 0.216' 0.106 0;'300 
6. 7 0.088 0.085 0.327 
5. 10 0.183 0.066 0.345 

.. 

. . .  

'EFFLUENT- -ACT'I.UITY-- . .- 
UOL(ML) U-CI/ML +-ERROR U - C I  t-ERROR XMPC PAGE 1 

. . .  . . . . .  ......... . _. 

. .  ...... . .  . . . .  - - . .... ...... . . - 1.01E.I.13 3.24E-14 7.79E-15 0.329 0.079 1.62E-01 

.. , . 

.. 

. . . . . . . .  ... 

.... .... - . .... ._ . .  _. . 

. .  

.. 

_. . _ . _ - . . . .  . . ..... 

. - ._. . . . .  .. 

... 

. _. . . . . . . . .  . .  -_ 

... 

... 

.... 

. . . . . .  



C C  I M F U L S E I1 
. . . . . . .  . _. . 

TYPE: STACK SAMPLING PERIOD 31-OCT-80@15:59 THRU 07-NOV-80@15:59 
. . . .  ... . . . .  ....... 

10.0 MINS DATE: 17-NOV-80@11:16 
~~~~ ~ _ _  

168.0 HOURS CFM: 2.0 ,R.s. . . . . . . .  . . . . . .  

[MARY 
ITOPE-""' 

J-235 
J-235 
J-235 
J-235 
J-235 
J-235 

... 

GROSS 
COUNTS' 

8. 
5. 

60 .  
4.  
5 ,  ' 
2. 

....... ... 

BKGD EFFLUENT ACTIUITY 
'LED -"-CFM+'ERROR EFFIC - '-'"'tJOL: (ML)' U-CI/HL- ' +-ERROR 

5 0.055 0.058 0.302 1.09Et13 3.12E-15 1.34E-15 
7 0.088 0.096 0.333 . . '  
7 0.099 0.055 0.334 1.03Ei-13 2.23E-14 5.62.E-15 
9 0.138 0.*082 0.336 
10 0.172"0.'090'0;341"~ ' 

14 0.283 0.096 0.326 
. . . . . .  . . . .  .... 

... ._ ... ... .... 

.. - - . . __  . . .... _. - . . . . . . .  

- . - . _. - PAGE 1 
U-CI +'ERROR'-- XMPC 

0.034 0.015 1.56E-02 

0.230 0.058 1.12.E-01 

- 

.. . ._ .. __ . . . .  

.. ........ ....... 

... . . - .... . .  . .  

1 -  t ' i 

, . . . . . . . . .  ....... . . .  -. . . .  _. - - . . . . . . . .  

i 

L 
; 

..... ... .. _. -. .. .... 

... . . . .  .. . ...... . . . . . .  

. . . . .  ._ .. . . . . . . . . . .  ._ 



. .  ...... ._ . . . . . . .  . .. __ 

C C  I M P U L S E  31 . 
. . . . . . .  . .  . . . .  . . .  _ -  - . _. . 

-U TYPE: STACK SAMPLING PERIOD 07-NOU-80@15:59 THRU 14-NOU-80@15:59 

_ _  . . - .- ..... . ...... -- .. - .... ..... ........ _. . . . . . . . .  .... . . - . . 
ME: 10.2 MINS DATE: 21-NOU-80@16:34 
ME:160.0 HOURS CFM: 2 .0  

... . . .  ....... .... . - . - -. . .HOURS. - . . . . .  . . . . . .  . . . . . .  - .. - . .  .. 

PRIMARY GROSS BKGD EFFLUENT A C T 1  U I T Y  PAGE 1 
.ISOTOPE- .- GOUNTS LLD WMt-ERROR .EFF.I.C. . .-UOL(.ML).. U-CI/MI- . - - .  +-ERROR . .  ..U-C€-t-ERROR . .-XMpC. .... 

, u-235- 2. 1 3  Or249 0.074 Oi326-. . . . . . . . .  
U-235 9. 10 0.183 0.117 0.325 

U-235 9. 12 0.227 0.114 0.339 
U-235 14. 11 0.216 0.106 0.386 8*06E3+12 3.79E-15 1.41E-15 0,031 0.011 1.89E-02 

U-235 5. 10 0.183 0.066 0.343 

. . . . . . . . . . . . .  . . . . . . . .  . .  

. . . . .  . . . .  ..... '. u-235 - -5. . 7 Q..088 O i O 8 5  O.a.342. . _.._ .. 

. . . . .  .- _ .. 

. . . . . .  _ _ 

. . .  .. ..... _ .. . .  . . .  _. 

... ... . . . . .  _ .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  -. 

. - _ .  . . . . .  - ....... ........... 

. . . . . . .  ... . . . . . . .  _ _ _  - ... -. - .... - .......... -- ...... . . .  . . . . . . . . . . . . . .  - _. .. ........ . . . . . .  . . .  __ - 

.... __ . . .  . . . . .  . . . . . . . . . . .  . . . . . . . . . .  . . . .  . . .  - . . . . . . .  -. . . .  .. .. _. 

. .  - . .  . -. .. . . . . . . . . . .  _. 

. .  

. . . . . . . .  

..... _ 

... - 

. . . .  . - -  



. .  
.- 

.. 

c c  I n P u L s E 13.. 

TYPE: STACK SAMPLING PERIOD 14-NOV-80@15:59 THRU 21-NOU-80@15:59 
. .  - _ _ -  . .  . . . . .  

. .  . . . .  __ ._ .__  . . . . . . . .  
10.3 MINS DATE: 01-DEC-80@12:16 

168;O HOURS CFH: 2.0 
URS 

IEf/lRY - GROSS ' 

O'TDF'E CUUNTS LLD CPMt-ERROR EFFIC V O L ( M L )  U-CI/ML +-ERROR U - C I  t-ERROR X M f C  

.... BKGD. ... _. - . - - - -__ . ._ . _. __ -. - ---PAGE.- ..k - -. - - - . - '-"EFFLUENT. -. A C T I V I T Y  

. . . . . . .  u-235 5 .  11 0.19.9 0.074 0.335 
u-235 7 .  11 0.216 0,106 0.374 
U-23s 5 8 .  7 0.088 0.085 0.340 1.03Et13 2.07E-14 5+22E-15 0.213 0.054 1.03E-01 
U-235 ' 9.:. 'IO 0.183' 0.066 0.3+4 ' 

U-235 4, 12 0.227 0.071 0.315 
U-235 6 .  13 0.255 0.140 0.331 

. . . . .  .. ............. __ . - .- 

. . . .  . _ .  . _  ... 

. .  

. . . . .  _ _  - .. 

.. 

... ._ . . . . .  - . . . ._ .... _ 

. . . . . . . . . . . . . . . .  . .  

. - ..... . .- . - _. . - . . . .  

_ .  

..  

. . .  

. . . . . . .  

, 

. . .  

. .  

.............. I ,  ... 

. . . . . .  - .. - . . . .  . . . . . . .  



C C  I M P U L S E I1 . ._ . . .  - _. 

TYPE: STACK SAMPLING PERIOD 21-~0~-80e15:59 THRU 26-~0~-80e15:59 
.. . . - _ _  __ - ._ - , ._ . 

.... - - . _ .. . - . I !  _ ._ - . _. ..... - .- - 
I 

PAGE 1 u-cI +ERROR . . . .  .- XMpC ... ,- _. .... -. . .  
I 

-. ... - - - - .. __ ._ .... ._ .... _ . . . . . .  - __ . . .  

10.0 MINS DATE: 05-DEC-80@14:26 
__ . _. 120.0 HOURS CFM: 2.0 ...... . . . . . . . .  URS .'..' . - . 

I '  
n 
i" 
1' :  

I ,  

I '  

I. 

IMARY GROSS BKGD EFFLUENT ACTIVITY 
OTOPE COUNTS LLD CPHt-ERROR EFFIC VOL(HL) U-CI/ML +-ERROR 

-. . _. . . . . .  .. . . . . . . . .  U-235 4. 11 0,199 0.122 0.328 
u-23s ' '9. ' 1'3 ai249 ~0*'114~-0~3ii 
U-235 40. 11 0.205 0.088 0.331 7.36Et12 2.03E-14 5+50€-15 
U-23s 7 .  11 0.211 0.078 0.341 
U-235 7 .  11 0.216 0.078 0.372 
U-235 7. 7 0.088 0.085 0.347 

. .  

I 

... . . . .  . . .  . .  . .  

- ._ . _ ... . .  . .  _. 

. . . .  . . . .  . . . .  _. - 1  

. .... .... .- . - . . . . . . . . . . . . . . . . . . . .  - ........ 

!I  

1 ,  

. . . . .  . . .  

. . .  - _. i . . . . . . . . .  
I 
I 
i 

_. .......... - ..... ._ ... - . .  _. ... ._ _. ........... 

. . .  ._ 



. . .  . . .  

....... . - . . . .  C C  I M P U L S"E J l  '. 

TYPE: STACK SAMPLING PERIOD 26-NOW-80815359 THRU 05-DEC-80815:59 . . .  . . .  . . . . . . . . . . . . . .  ...... .......... - -. . .  

10.1 MINS DATE: 12-UEC-80812:14 .. 216.0 HOURS. TFM: 2 . 0 " '  
URS 

U-235 7. 13 0.249 O.O?O 0.321 
u-235 5. 11 0.211 0.085 0.326 
U-235 81. 11 0.211 0.09? 0.338 1.32Et13 2.27E-14 5.52E-15 0 
U-235 ' ' 12. 11 O'i2l.6 0*078"'Fi'366" 1.04€+13 2.XlE-15 1;06E-15 0 

U-235 8. 12 0.233 0.145 0.340 
U-235 10 I 7 0.088 o.oa5 0.332 4 . s ~ t i 2  2 .67~-15 i.o6~-i5 o 

. . . . . . . . . . . .  

. .  . . .  

. . . . . . . . . . .  ' I M A R Y  '-KOSS.. BRGD . . . . . .  - ..... . .  _. --  - -. 

OTOPE COUNTS LLD CF'Mt-ERROR EFFIC WOL(ML) U-CI/ML +-ERROR U-CI $.-ERROR 
-.. EFFLUENT;' '. A C T I V I T Y  . -  

301 0.073 1 14E-01 
027 "-O;.olr-.f 31E-02-- .. - _ . . . . . . . . . . .  
013 0.005 1 34E-02 

...... - .. _ _ . . . . . .  

. . . . .  - . -. ... -. . . . . .  . .  _ 

. . . . .  _. . _ .... - - . . . . .  

... -. , . .  _. __ _. , ._ _ ,  - __ _ _ ....... - .... _. ... 

. . . . . . . .  ...... 

, ,  . .  . .  
. . . . .  -- ........ -. - . 

... .. -. . . . . .  

. I  
.. , - I 

I 
. . . . . .  I 

..... . 



C C  I M P U L S E 3 3  

TYPE: STKCK ' SAMPLING'PERIOD 05-DEC-80@15:59 lHRU'-I2-DEC-80@15:59 

.'.o;*84. =,., rE--*T ... . _  .. .. . .  ., . . . . .  

0.044 1.OYE-01 

.. _. . 0,006 2.3OE-02 
0.003 1;64E-02 '- " 

. . . . . . . . .  . - __ 

10*3  MINS DATE: 19-DEC-80@11:28 
168,O HOURS CFM: 2.0 

S I  

JRS 

. . .  ..... _ .. . . . .  - . -. . .  

- . . . . . . . .  

. . . . . . . . .  _ _  __ - .. _. . . . . . . . . . . . . . .  - ..... 

I: 

I: 

I M A R Y  
!ITOPE 

U-235 
!I-235 
U-235. 
U-235 
U-235 
U-235 

. . . . .  

GROSS 
COUNTS 

22 * 
3. 

91. ' 

63. 
16. 
10 4 

BKGI) 
LLD CPMt-ERROR EFFIC 

10 0.177 0.145 0.313 
13 0.249 0.111 0.312 

'11 0.216'0;099 0;321 
12 0.238 0.099:0.344 
11 0.216 0.078 0.370 
7 0.088 0.085 0.342 

... - . . . .  . . . . . . . . . .  

......... 
EFFLUENT 

VOL ( ML ) 

1 +09Et13 

'1 a03Et13 
8 O6Et 12 
3.78Et12 
2 46Ef12 

. . . . . . .  ... 

.. ...... 
A C T I V I T Y  
U-CI/ML +-ERROR 

7.Y6E-15 2.15E-15 

'3.4J.E-1'4 ' 8';18E'lS 
2.17E-14 5.45E-15 
4.60E-15 1.64E-15 
3+28E-15 1.30E-15 

... . . . . . . . . .  - - ...... -. . . . . .  

. . . . .  __ - - _. .. __ .. -_ __ . . . . . . . . . . . . . . . . . .  . 
PAGE 1 

U - C I  t-ERRUR %MPC 
.. - . - ..... - . . . . . .  . -  

ill. 1:: 
0 087 0.02'7 3 I 98E-02 i:: 

'0.352 
0.175 
0.017 
0 I 009 

.. . .  __ . . . .  

.- ........... -_ - .. .... 

. . .  



s:! - 

. .  . .  

0 
!I r 
:e 

iL 
0 
X 
CI: 
W 

I + 
H .  
0. ' 
I .  
3 .  

I 

I 
I 
! 
i 
i 
! 

i 

I i 
! 
i I 
1 
I 
i 

I 

i 
I 
I 

! 
I 
! 
I 

i 

j i 

I 
I 

! 
I 
I 
I I 

I 

1 ;  
i 
I 
i 
I 
I 
I 
j 
I 
!. 

i 

i 
i 
I 

I i 
1 
I 
! 
i 
i 
I 
i 
! 
i 
i 

I 

! 
! 
I 

! 

i 
! 
I 

! 
i 
I 
I 
! 

I 
! 

I 
I 

I 
! 

! 
I 

I 

I 
i 
! 
I 

I 
I 
i 
i 
I 
1 
1 
I 
i 
I 
! 
i 

i 

I 
i 

I 
I 

I 

i 
I 
I 

i 

! 

I 

I 

i 

I 
I 

! 

I 

i 

I 
I 
i 
I 
I 
I 
i 
i 
! 
i 

I 
1 
! 
j 

i 

i 
I 
I 
i 
i. 
I 



. .  . . .  
..I 

L L  I 1_1 r IJ L a C J ;  . ' .  . ._ ._ .. , . , . , , ., .. 

. . . .  
. .  . .  

I 

.. 
. .  , . .  , 

. .  TYPE: STACK SAM'L1NLi PERIOf.1 19-UEC-80@15:5? 'IHriU 24-DEC-H0815:S9. . .  - .. 

____ -. . ..... . . . . . . .  . .  ._ - ... __ - ..... ... . .. . . - . - . A I  = 
m 

I: 
. . . .  ......... .. . .. . . .  

.. -1 : - , -. - ---- 
. .  

: . '.:. .I., 
. .  . - . ....... _ _  .... .... -. . - .- ..... -. --I ; 

.1 I .I 

- ...... ... ....- . .. 

.. .............. ._ -. - . - .. - - 

... ... .. .......... .. - . .- ........ - 71; 
. . . . . . . .  . s  

Y 
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. _  
.. . .  _ _  . 

. _  . . . .  C C  1 M P .U t S-E-. l l  

T Y P E :  STACK SAMPLING PERIOD 24-~~~-80@15:59 THRU ~ I - D E C - ~ O @ I ~ : S P  

JRS 

I H A R Y  'EROSS ' 

JTOFE COUNTS 

10.3 MINS DATE: 09-JAN-81@11:54 
. ... ,, .6'*;o -.--CFH ~ o"" ... 

J-23s '9. 
-1-235 . 5. 
J-235 86 
J-235 9 .  
J-235 1 .  
J-235 5.  

BKGD .- 
LLD CFMt-ERROR EFFIC 

8 0.116 0.055 '0 .342 
10 .0 .188 0.108 0.327 
12 0.222 0.075 0.345 
10 0 . 1 7 7  0,103 0.342 
12 0.233 0.124 0.318 
7 0.088 0.085 0.350 

. . . .  . . . . . . . . . . . .  .... 

_. 

EFFLUENT 
VOL (HL ) 

1 04Et 13 

1.03Et13 

. . . .  

A C T I V I T Y  
U-CI/ML +-ERROR 

2;'81E-15 1 *22E-15 

2,YPE-14 7.22E-15 

. . . . .  

- .... -. ..... .- .. - ........ 

. . .  --PAGE - 1  -" . 
u-CI +-ERROR XHPC 

._o;031 'o 613 '1 4*+03 -. -. ._ 
0.308 0.074 1.4YE-01 ' 

... 

-. .... 

. . . . . . .  - . .  .... . .  

. . . . . . .  .. . . ..... 

__ . . .  - _. . ._ .... .. .- 

....... . . . . .  . .  _ . 

- . . . .  . .  __ .... 

. _  . .  - ...... 

... ...__ . _ _ _  ........ ._ ... ...... 

. . . . . . . .  ............. _ _  .. _. .. 
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_ _  
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- - . . . . . . . .  . . 
.. . .  

. . . . .  .- - - .- . . .  - . -. - .... _. c c  I n P .u L .s  E.. 3 3 . -  .- . .  

I TYPE: STACK SAMPLING PERIOD 04-JAN-80816:00 THRU ll-JbN-80@16:00 
-. - -. . . . . . . .  . .  . .  - _ . _ _  . . . . . . . . . .  -_ _ .  r .  - - . . .  -- - - - .-. - - .- -. -- 

'RIMARY . GROSS. 
:SOTOPE COUNTS 

PU-239 ''_ 5. 
PU-239 3. 
PU-239 2. 
PU-239.- - - 5 r  
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 ..' 
PU-239 
F'U-239 
PU-235' . 
PU-239 
PU-239 

. pu-239 ..... 
PU-239 

574. 
7. 
0. 
1. 
2. 
.4 i 
3, 
4. 

..1 
2. 
4 .. 

-..3., 
2. 

. . . . . .  

.. 

9..0.155. 0.068-0.344 .. - . ... 
9 0.144 0.095 0.324 

2 1  0.205 0.072 0.337 

10 0.177 0.079 0.319 1.S9E-I.13 2.27E-13 
_. . .  . -  . . . .  8 - 0  122 0 .too .e ,308 - - .-. -. 

8 0.122 0.097 0.340 
6 0.083 0.066 0.331. 

10 0.166 0.079 0.344 . 
8 0.116 0.082 0.339 
'8 0.133 Oi117. O i 3 6 F  ' .  .' -. ' 

8 0.122 0.090 0.332 
0 0.000 0,000 0.322 1+49Et13 1.57E-15 

10 0.188 04.102 0.309. .  
9 0.144 0.084 0.319 

11 0.200 0.074 0.346 

5 0.050 0.055 0.334 
.. 8 0..133.0....103-.0r346. . . . .  

. . . . .  _. . -. . . . . . .  

. . . . . . .  _ - - . -_ - 
+-ERROR U-CI t-ERROR XMPC PAGE I 

.. - . _ _  . . . . .  __ ... - ... . . . . .  _ . . .  

-. .. -_ . - - ._ - __ - - - __ _ - ...... .- , -. . .- 
4 +96€-14 

. . . . . .  ~ --. 

3.617 0.791 3.78Et02 WARNING 

. ........ - . . . . .  . .  . . .  

. . . . . . . . . . . . . .  __ _ . . . . . . . . . .  . , .. . _ 
0.023 0.013 2.62E+00 

. ,  

.... 

. . . . . . . .  ........ . . .  . _  . .  . .  - -. 
. .  

. ._ _ _ _ _ _  __ . 

. . .  _. . _. ._ __ . . . . . . . . . . . . . . .  - . .  

. ,. ...... ._ _. - ..... - . . . .  

......... - . - . . . . . .  

..... - ..... - ... - - .. - ....... - .... 

. _  . . .  . . .  ..... 



. . . . .  . .  

. . . . . . . .  

'RIMARY GROSS BKGD ,EFFLUENT A C T I V I T Y  

..- 

1 .  

1. ISOTOPE'  -.COUKTS -LLD '-CPMt-ERROR E F F I e  W O t t M l - 1  ' U - C I / M t  .. t-ERROR .- .U-CZ-t-ERROR"- --XMPC- -PAOE-l- -- ' - -. - -. 
I 

1 PU-239 1. 12 0.244 0.104 0.351 
ru-239 ' 2. 9 0.144 0..121-.0.346 .- - -. ' 

PU-239 2. 7 0.100 0.061 0.338 
PU-239 4. 11 0.194 0.095 0.305 
.PU+39 
PU-239 . 2. 10 0.166 0.103 0.306 
PU-239 2. 9 0.138 0.153 0.355 
ru-239 0 .  12 0.238 Oil.36 0.341 .. 
PU-239 2. 6 0.066 0.070 0.332 
PO-239 1. 8 0.133 01070 Oa.308 
PU-239 . . .  5 . ' .  12 0.222 Oi106-07320 ... .- . .  
PU-239 4. 11 0.211 0.102 0.337 
PU-239 0 .  10 0.188 0.119 0.313 
PU-239 ' 0. . 6 0.07F.0.066 0.343. . 
PU-239 2. 2 0.200 0.447 0.350 
PU-239 5 .  11 0.194 0.101 0.361 

. . . . . . . . . .  - ._ _. _. . . . .  ..... 

3839'; - 7 0.088 0.;065.0i--JZt .... 1 ~ 5 9 E t 1 3  ..1.i51.E-12 -..3~26E-13-. 24~112 ' -  . . 5 . 1 9 2 - 2 i - S Z E * O J - U A R N I - N O -  - - - ... -. '- - 

. . . . . . . . . . . .  - 

. . .  . . . . . .  _. . _. .. _. .. . . . . . .  _. . 

I: 
. . . . . . . . . . .  - _. . . . . . . . . . .  . . . . .  

. . . . . . . . . . .  _. - - ._ ._ .. _ -- .- . - -. - -. - - . - . - - . .  -4 . . . . .  . 9 .  0 1?J@-O e60.-o. 36w. ... . . . . . . . . . . .  

I 
. . .  . . . .  . . . .  . .. . .  ._ . . . .  , .  

. . . . . .  . .  

. . . . . . . . .  ... . . . . . .  .... . . . . . .  ....... _. ... 

8. 

S I  

1 ' '  
,I: 

I '  

I' 

I .  

I S .  

I ,  

1 1  

. . . . .  .. ..... . .................. . . . . . . .  .. - -. -. - - I !  
I !  
I !  
I . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . .  . .  

. .  . . . . . . . . . . .  _ -  



... . . . . . .  . _ _  __ - -- -- . C C  I fl P'-U L 'S E i l  . 

3MR-PU TYPE: STACK SAMPLING PERIOD 18-JAN-80@16:00 THRU 25-JAN-80@16:00 . .  
. . . . . . . . . .  . . . . .  . . . .  . . . .  . . . .  .. .. . . . . . . .  - -- - -_  . . . .  .. _. - -. __ - ._ _. . .  

I TINE: 10.0 flINS DATE: Ol-FEB-80@11:41 
I'TIME:168;0 'HOURS .".CFM: 2 i O -  
53.7 HOURS 

R . . PR.EMARY- 
ENT. ISOTOPE 

E-14 PU-239 
E-15 PU-239 
E-17 PU-239 
E-18 ' .  PU-239 . 
E-21 PU-239 
E-28 PU-239 
E-29 PU-239 
E-30 PU-239 
E-31 PU-239 
E-32- PU-239 
E-33 PU-239 
E-34 PU-239 
E-35 PU-239 
FE-A PU-239 
FE-E PU-239 
CE+. ..pu-239. . 

. . . . .  

... . . . . . .  ..... 

..GROSS. .... .BKGD . . . . .  __ ... __ .EFFtUENT - ACTIu.ITy . . . . . . . .  -_ ....... - - - - - - _. . - .  - . 
COUNTS LLD CPMt-ERROR EFFIC UOLCML) U-CI/ML +-ERROR U - C I  t-ERROR XMPC PAGE 1 

. '  0. 8 0..127 0.044. 0.350. 
5. 9 0.144 0.080 0.342 
9. 13 0.261 0.121 0.324 

21. 5 0.050 0.061 0.326 
41. 11 0.211 0.138 0.311 

8.. 8 0.111 0.065. 0.324 
4. 6 0.077 0.050 0.336 

.1 . 9 0.161 0.074.0~368 
4. 5 0,055 0.046 0.325 
5 .  10 0.172 0.125 0.319 
6. 10 0.166 0.099 0.318 

49. . 9 0.150 0.117 0.305 
1 .  10 0.188 0.054 0.337. 

' 2 i  . '9 0..155. 0..098- @:349..-. 

6. 0.066 0 . O b . l  0.361--- - .  2; 

8. 7 0.100 0.090 0.343' 

..... 

. . . . . . .  . . .  . . .  . . . . . . . . . . . . . . .  
3.02Et12 7.95E-15 2.45E-15 0.024 
1.51Et13 1.58E-14 4.24E-15 0.239 

1.43Et.12 2.58E-15 1.13E-15 0.004 
. . . . . .  

7.74Et12 1.97E-14 5.11E-15 0.152 

- . ., . . - . . .  . . . . . . . . . . . . .  - .. 

. . . . . . .  -. .- .. - . ._ ._ __ ............ ,. . 
0.007 1.33Et01 WARNING 
0.064 2.64Et01 WARNING 

. . . . . . .  . . . . . . . . . .  ._ 

0.002 4.30Et00 
-. . .  - . . . . . . . . . . . .  _ .. - ... 

. . . . . . . .  _ _  ..... .- . . . . . . .  
0.040 3.28Et01 WeRNING 

.. ._ .. 

. . . . . . .  . .  _ _ _  ..... - ... - . . .  __ ._ ..... - .... 
. .  

. .  . .  

... ., . . .  . . . . . . .  - - . . .  -. .- ..... . _. ...... _. _ - ._ .... 

.......... ._ . __ _. . . . . . . .  _. . . . . . .  

. . . . . . . . .  . . . . . .  . .  ........... ...... 

. .  . . . . . . .  ._ _ . __ . .. _. .. 
. . . .  



. . . .  - . . . . . . .  

.... . . . .  C C .  I M F U. L S-E. I J .  . - .  . -  

TYPE: STACK SAMPLING PERIOD 25-JfiN-SO@16:00 THRU~Oi-FEB-80@16:00 
. . .  . . .  - .... - .. - . .  - .  . . . . . . . . . . . . . . . . . . . .  -. . .  _. . . . . . .  

10.0 MINS DATE: 08-FER-80@10:41 
,168.0 HOURS . CFM: 2.0 . .  
IUHS 

: I M A R Y  
:OTOF'E 

'U-239 
'U-239 
'U-239 
'U-239. 
'U-239 
'U-239 
W-239 
'U-239 
'U-239 
'U-239 
'U-239 
'U-239 
'UT239 
'U-239 
'U-239 
:u-239 
'U-239 

. . .  

GROSS 
COUNTS 

..2. 
13. 
2. 
1. 

356. 
5. 
9. 
3. 
2. 
4. 
1. 

3. 
5. 
3. 
..2, 
1. 

L. 
JI 

... 

. .  

. .  _. . . -  ... 

. . . . . .  - ... __ - . ._ - 

.. _. . ._ _ _  . - ... . - -  . . . .  

.BKGD EFFLUENT . ACTIV.1T.Y . . . . .  _ _  __  _. - _____ ._ _ _  -_- - -- - - - - .- .- 
LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML t-ERROR U - C I  t -ERROR XMPC PAGE 1 

. -. - - _. - ._ ._ 12 .0*222 0..122 0.350 -. 

12 0.222 0.061 0.324 
a 0.116 0.061 0.342 2 . 9 5 ~ t 1 2  4.38~-15 1.62E-15 0.013 0.00's 7 . 3 o ~ t o o  WARNING 

7 0.100 0.066 0.326 i . w ~ t i 3  i . 3 8 ~ - 1 3  J . O S E - ~ ~  2.196 0.486 2 . 3 o ~ t o 2  WARNING 
. . . . . . . . . . . . . . . . . . .  . 8 0.127 0.056 0.361 . . . . .  

13 0.255 0.137 0.311 
8.0.133 0.074 0.324 1.51Et13 2.99E-15 1.3OE-15 0.045 0.020 4;99Et00 
8 0.127 0.066 0.336 
8 0.116 0.061 0.343 

S 0.055 0.030 0.325 

9 o.is5.o.oeo 0.318. . .  
10 0.183 0.086 0,305 

9 0.161 0.085 0.337 
7 0.088 0.060 0.349. . . . . . .  - 
6 0.083 0.061 0.336 

.. 12 0.227 0.090 0.368 . . . . .  

12 0.238 0.102 0.319 

. .  - . . . .  

. . . . . . .  

. .  

. . . .  _. - .. . . _ _  . . . .  

. . .  

. .  .. _. ._ 

. . . . . .  - 

. , . . . . .  -_ -_ - 

....... - .- ..... - ... - - -. 

. .  . -. . - . - - - . 

. . . . . . . . .  - . 

. . . . . .  - 

. . .  . . . . . . . .  

1 8 1  

I.:, .. . . . . . . . .  - 
I.'. 



. . . .  .. 

1.5SE-15 0.006 OiOO2 7.23EtOO W4RNI-NG - .. 

2.29E-15 . 0.104 0.034 l . l & E t O l  W4HNING 

' ' - . 

. . . . . . . . . . . .  _ .. _ _ - - . . . . . .  . . . . .  

I 

I 
I 

. . .  . . .  . .  - ..... . . . . . . . .  . .  - [['I M ' P  U L S E 3 ' 3 -  ' .  - _. 

J TYPE: STACK SAMPLING PERIOD 01-FEB-80@16:00 THRU OS-FEE-80@16:00 
. . . .  .................. . .. . . . . . .  . . . . . . . . . . . . . . . .  . ,  ............ .... ._. ._ - - . , 

5 :  10.0 MINS DATE: 19-FEB-80@12:18 
S168..0 HOURS XFH:. 2.0 .. . . _  
HOURS 

. . . .  . . . .  . . . . . .  _ .  - - - - -  . . . . .  

. - .  ._ _. - - - - - -  . . . .  .EFFL-UEWT. 4C-TIUI-TY . . . .  PRIMARY- -GRDSS B K f i D  _ .  __  . - _. __ 
ISOTOPE COUNTS LLD CPi l t -ERROR EFFIC UOL(ilL) u-CI/ilL +-ERROR U - C I  +-ERROR XMPC PAGE 1 

I 
I 

PU-239. 
PU-239 
PU-239 
PU-239- 
PU-239 
PU-239 
PU-239 
PU-239 

r u - 2 3 ~  
PU-239 
PU-239 

PU-239 

PU-239 
PU-239 

PU-239 

.PU-239 . 

PU-239 

. . . . . . .  

. . . . . .  

0. 
1. 
3. 

. 7 ... 
39734 9 

1.5. 
38. 
20. 
1. 

"14. 
4. 

20 + 
' .' 3. 

1. 
' 1 .  

,. .-s 
1. 

... 

...... i 

10 0.188 0.099 0.350 . .  
9 0.138 0.078 0.342 

11 0.211 0.102 0,324 
... 8 0,116 0,086 -O.-36p . . .  - . . . . . . . . . . . . .  

8 0.116 0.086 0.326 1.59Et13 1.54E-11 
10 0.188 0.085 0.311, 3.02Ei-12 5.33E-15 
8 0.122 0.093 Oa.324 ' 1.51.Et13 1.44E-14 
9 0.161 0.113 0.336 6.88Et12 6.92E-15 

12 0.227 0.075 0.343 
9 0,138 O i O 3 3  0.368 '. .1;43Et12 4i34E-15 
6 0.066 0.035 0.325 

12 0.238 0.102 0.319 1.49Et13 6+9BE-15 
9 0,155 0.080 00.318 
8 0.133 0.074 0.305 
9 0.138 0.082 0.337 

7 0.105 0.058 0.336 

. . . . . .  . . .  

.. i.1. 0 ., 194 . 0. 095.  0 -349 ....... _ . .- . . . . . . . . . . .  

. . . . . .  . . . . . .  .. ._ .... - ._ . . . . . .  _. 

-. - _ 

. . . . . .  - . . . . . . .  . . .  . . . . . . . .  _ . . .  -. ... - ._ - - __ _ _. _. _ ._ - - - _ ... _ _ _  - 

. . . . .  -. . _ . . . . .  _. - ._ . . . . . . . .  - 



. . .  .... - .- ...... 

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  I . _. - .. - __ . ._ - _. - - -. -. - - . 

E: 10.0 MINS DATE: 22-fEB-80@10:54 ' 1 .  
. . . . . .  . . .. . . . . .  ..... . . . . . . .  - __ - - _ . f  €:168+0'HOURS ' 'CFH: 2.0 .' . 

HOURS 

. . . . . . . . .  . . . . . .  . . . .  .... ....... _ BKGD EFFLUENT -&CTIUITY PRIMARY ---.GROSS ..- . - . 

I ISOTOPE COUNTS LLD CFMt-ERROR EFFIC UOL(ML) U-CI/ML +ERROR U-CI +-ERROR XMFC PAGE 1 

;I I .  

' 

i: 
i.' 
I. 

PU-239. 
PU-239 
FU-239 
..PU-239- 
PU-239 
FU-239 
PU-239 
FU-239 
PU-239 
'-FU-239 
FU-239 
PU-239 
PU-239 
PU-239 
PU-239 
-PU-239 ' 
FU-239 

. .  

. . . . . .  

. .  

.. _ _. . 

i 
. . . . . . .  

I 

a. 
5 .  
0. 
4 .  

36557, 
94. 
8. 
6. 
1. 
5 ,  
4. 
3. 
0. 

11 * 
3. 

' .  0. 
1. 

1 :  

i: 
1 '  

I '  

9 0.155 0.063 0.343 

8 0.133 0.093 0.325 

9 0.155 0.080 0.318 
8 0.133 0.074 0.305 

7 0.105 0.084 0.368 

.'. t1 0.205 0;123-0.319- 

9 0.150 0.061 0.337 
9 0.144 0.068 0.349 

' 10 0.172 0.109 0.336 

12 0.222 0,075 0.305 
12 0.222 0.125 0.328 
' 7 Oil05 0.084. 0.324 

2 0.200 0.447 0.360 
12 0.222 0.120 0.352 

'.6 0.077 0'.-100 0;33? 

_'' '-6 Vi077 O r O R  Os-34-&- 
a 0.122 0.044 0.348 

. . . . . . .  
1.59Et13 
3.02Et12 

... - . . .  

. . .  
3.19E4.12 

-. ........ _ . . .  

. .  . . . . . . . .  . . . . . . . . . . .  

. . . . .  . .  - . . . . . . . . . . . . . . .  ._ ._ __ ._ _. - - _ _  ... ~ _. 
1.45E-11 3.12E-12 231.820 49.789 2.42Et04 W4RNING 
3.84E-14 9.17E-15 0.116 0.028 6.40Et01 WARNING 

. .  .. . . . .  - .. - . - . 

- . . . .  . . . . .  - . . . .  ... 

.... . . . . . . .  - . - . .- ....... 
3.16E-15 1.25E-15 0.010 0.004 5;27Et00 WARNING 

. . .  . .  . . _. - _ .. _ ...... - - .. __ _ . __ _- ._ ........ , 

. . . . . .  . . . . .  . . .  . . .. .. . . . . . . .  . .  -- -. - -. 1 ;  . . .  . .  , .  

I 
I 

. .  . .  
. . . . .  ..... . . . . . . .  . . .  ..... _ .. _ -  . ._. . . .  ._ ._ . _ _  ._ ._ __ _ _  

. .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  __ _ . ._ -_ - __ __ . - .. _ __  ...... ._ - ....... __ ... 



. --_ . - . - 

. . .  . . . . . .  . . . . . .  - - .... - . . .  - .  . -  .. _. ~ 

. .  . .  
. '  

J TYPE: STACK SAMPLING PERIOD 15-FEB-80@16:00 THRU 22-FER-80@16:00 
. .  . .  .. . . . . .  . . . . . . . . .  , , . . . . . . . .  - ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .- .. -- ........ -i: I: 10.0 MINS DA'rE: 2 9 - ~ ~ ~ - 8 0 @ 1 4 : 5 2  

I:168.0 HOURS CFH: 2.0 
. . . . . . . . . . .  . . . . . . .  ........................ . . . . . . .  . .  . . .  . . . . . . . . . . . .  .... +OURS 

...... - 

l a  

1 .  

1 .  

I 

PRIMARY 
I SOTOPE- 

YU-239 
PU-239 
P U - 2 3 ~  
PU-239 

.. PU-239- 
F'U-239 
PU-239 
PU-239 ' 

PU-239 
PU-239 

' PU-239 ' 

PU-239 
PU-23Y 
PU-239 
PU-239 
PU-239 
'PU=239 

. . . .  

.... 

2 .  11 0 . 2 0 5  0.095 0.344 
0. 8 0 . 1 1 1  0.033 .0.354 
4. 13 0.255 0.152 0.324 

. 0. 8 0.127 0.075 0.364 
7958. '" tS Oi.06Cr 0 ~ 0 6 1 .  07323- 

8 .  11 0.211 0.153 0,330 
7. b 0.083 0.079 0.337 
3. S 0.050 0.055 0.345 
1 .  7 0.105 0.080 0,338 

11. ' 8 0.133 0,075 0.368 
- . 3 i  6'0.083 0.~079 0.328. 

2 .  12 0.233 0.124 0.308 
4. 9 0.155 0.080 0.311 

1.1 . 9 '0.144 0;107.0.346 
5. 10 0.183 0,122 0.347 
1. 8 0.116 0.075 0.345 

' --I-;. _ ' '  8 0~12-7 0.093-0;338- 

". 1 
. . . . . . . . . . . . .  ................... - - _- - - ....... - - ... - ............... - I !  

.......... 1 1  -. ....... , - - -. . . . . . . . . . . . . . . . .  

. .  ..:.i .. I 

I 1  . . . . . . . .  . . . . .  . ._ .. , ............. _- ... , - - . - -, . _. -. - - ............... 

I ,  
: I  . . . . . .  , ......... - . . . . . .  . . .  - 

.... . . . . .  . . . . . . . . .  - - . - . .- .... .- -. ... -, . - ...... . - . . . . .  

. . . . . .  - . . .  - . .  . .  - . . . . .  



. . . . . .  - . ._ _ - - - - -. - .  . .  .._ 
C C  I H P U L S ' E ' l 3 '  ' ~. 

.. J TYPE: STACK SAMPLING PERIOD 22-FEB-80@16:00 THRU 29-FEB-80@16:00 
.... ... . . . . .  .. . _ _  . - .. - . _-- - - - - ._ - - _ - - - - ._ - ._ __ _ - -  . .  - - .- 

C: 1.0.0 MINS DATE: 07-HAR-80@11:41 
Z:lb&.O.HOURS ' CFH: -.2.0 ' ' .  
iOURS 

.. .  . . . . . . .  - . - -. _ - .. __ . _ . . . . . .  

. .  

PU-239 ' 2. 
PU-239 . 0. 
RU-239 3. 
pu-?a39 L '.3.. 
PU-239 1297 

...... 

PU-239 
PU-239 
PU-239 
FU-239 
PU-239 . . .  
PU-239 
PU-239 
PU-23Y. ' 

PU-239 
PU-239 
ptl-239- . 
PU-239 

. . . .  

3, 
7. 
1. 
3. 
3. 
2. 
4. 
4. 
5. 
2. 

. .  . - .  11 0*200.0.108 0.344 
9 0.138 0.074 0.354 

11 0.216 0.114 0.324 
6 0.083 -0i086 67'364-- _.'. - '  

. . . . . . . . .  . . . . . . . . .  -. - -. .... _ ....... _ _ - .  .- -. . 
7 0.094 0.052 0.323 i . ~ ? E t 1 3  5 .07~-13  i . i 0 ~ - 1 3  8.092 1.752 ~ 3 . 4 6 ~ t o 2  WARNING 

6 0.066 O.aO61.0.337 1.51Etl-3. 2.38E-15 1.09E-15 0.036 0.017.J.96EtOO . . . . .  
12 0.233 0.122 0.330 

~~ . 

7 0.088 0.041 0.345 
6 0.072 0.061 0.338 

11 0.211.0.121 Oi.368.- 
6 0.066 0.066 0.328 

12 0.227 0.122 0,308 
9 0.155 '0 .080 Q'i311. 
9 0.144 0.088 0.347 
5 0.050 0.043 0,345 

-3 ....... ..& -0 .077 -6 Q'21 .@.-.3J5& . . . . . . . . . . . . .  . . . .  
1. 9 0.161 0.111 0.301 

.. . . . . . . . . . .  

. . . .  .... 

.. ......... .- . . . . . . . . . . . . . . . . .  

. - . .  _. . . . . .  - . . . . . . . . .  

. ._ 

. .  

. . .  

. .  

.. . _ .  

_ -  

._ 

. 

. . . .  

- _. .. 

. . .  .... _. .. _ .. -. __ . .. -. ..... - . 

. . . . . . . . . . . .  - _. 

_ _. ._ . . . . . . .  _. ...... ._ .... - -. .. __ .. __ .. -- . 

- .. .............. ._ - . . . .  _. . 



- .... 

: .$. 
J TYPE: STACK SAMPLING PERIOD 29-FEB-80@16:00 THRU 07-MAR-80@16:00 

. . . . .  . .  . .  --. . _ _  .. .. -.. . . . . . . . . . . . . .  - . - -- .- - -  -- 
I!,' 
!I I 

, I '  
I :  10.0 MINS DATE: 14-MAR-80@15:50 
C:l'&Y.O.HDURS ' '  CFM: 2.0 
KiURS 

. . . . . . . . .  . . . . . . . .  ... - _ _  . .  _. 
! .  

. . .  t C  I ' l l F U L ' S " E  n 

PU-239 
FU-239 
PU-239 
PU-239 
PU-23Y 
PU-239 
FU-23Y 
PU-23Y 
.PU-239 
FU-239 
PU-239 
Ptl-239 
PU-239 

~ ~~ 

1455. 6 0.077 0.066 0.333 1.59Et13 5.52E-13 1.19E-13 8,807 1.905 9.20Et02 WARNING 
5. 13 0.255 0.170 0.320 

~~~ ~ 

13 6 0.077 0..044 0.334 1.51Et13 4.63E-15 1.68E-15 0.070 .0.023 3.s-72H00 .WARNING 
1. 7 0.105 0.068 0.334 
1. 6 0.072 0.061 0.336 

.. - . . . . . . . . .  . . . . .  - .. 
" 2. 6 0.003 0.1.1.1.0.36.5 

0. 5 0.050 0,043 0.329 
6. 12 0.238 0.105 0.338 

' 1 .  S 0.061. .0.0;60 .0.356 . 

1. 7 0.100 0.066 0.372 

2. 8 0.122 0.056 0.340 

. . . .  . . .  - . . .  __ -. - ... -. . . . . .  
1. a 0.111 0.089 0.321 

.. 6-0 072 -0. 07.1 .0 ..345 -. . . . . . . . .  -. . . . . . . . . .  . . _. - - _ _  -_ - - _ ._ _ ._ _ _. ._ 

. . .  . . . .  . . .  .. 
. .  

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . .  _ . -_ .. ....... _ . _ . ._ - _ .... _. __ .... -. .......... -7 
I 
1 

. . . . .  _ .. .... . . .  - . . _  
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__- 

~ # + & + . . .  I+ - .-.-. 
. . .  

U TYPE: STACK' ShlPLING PERIOD' 28-HAR-80@16:00 THRU 04-APR-80@16:00 - 
E :  10.0 H I M  DATE: ll-APR-80@11:26 
E+&.4&&Hw-%.2.&--.- - ---.--- 
HOURS 

--- -- - 
. ' "  -4: I, 

P R I - W A F G ~ R B F j s - - 4 K G D - -  .---. -. EAWEP4.G --CIGT~IV.IFY 
ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR u - C I  t -ERROR ZMPC PAGE 1 

- P H 3 9 .  -- + .+@&92 -.*Qr34+ _. _ _ _. __  - --.J 
il 
!I, 

jls 
521 0 7 0,094 0.076 0.325 1.38Et13 2.02E-13 4.43E-14 2,792 0.612 3.37Et02 WARNING ' !I, 

I? 

i:: 
/I 

-(I" 

FU-239 3. 6 0.066 0.055 0.348 

i l l  
PU-239 5. 12 0.238 0.145 0.326 

-pu-~3*.--&----g0.*33+043 wjrg .- -. -.-.--.--I 
PU-239 
PU-239 ' 5 .  12 0.233 0.119 0.320 

PU-239 0. 7 0.094 0.084 0.337 izo 
PU-239 4. 7 0.100 0.055 0.343 

111 

i" 
.-.&23e. - 4 - 4 . 1  .... Q.&O*&1&&3* -.._- - .- -- -.-. 

- p w -  4 ...- 8 @a.l-ll&+ 3 s  ._ - - _ - . _ _ . _  _ _ -- I- t PU-239 0. 6 0.083 0.049 0.337 
PU-239 5 .  12 0.233 0.086 0.309 

PU-239 1. 10 0.172 0.125 0.326 
-- _ ..p1-~+2.3e.-4 ,..-- 5 - & r e 4 9 + 0 3 ~ v 3 . ~ -  __ __ .__ _. 

PU-239 5. 9 0.138 0.060 0.377 

PU-239 0. 5 0.061 0,048 0.342 
- ---. - - +l+sJp-.-- - ~ . - - 6 ~ . O ~ , Q ~ o , ~ 3 - _ - - _  - 

1;; 
I :  

! 

I 





XI-239 528 6 0.083 0.049 0.317 1.38Et13 2.10E-13 4.61E-14 2.902 0.636 3.50E3-1.02 WARNING 
W-239 5. 12 0.233 0.127 0.333 
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__ .. _. 

. .  
. ...... . .... . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-7 
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. . . . . . . . .  ... . . . . . . . . . . . . .  - __ - -. - ._ - __ 
. .  
I C C  I M P U  L S E 3 3  1 

~ . . . . . .  ... . .  ... . . . . .  , >:: 

I4., 
._ I ._ ......__._ - _-..---.__-.. _--. ._...- - .- .-.I- . . . .  . . .  . . . . . . . .  . . .  , .  . .  

. .  . .  . .  
. . .  . . . . .  ;>I. 

. :+ . . . . . .  . .  . . .  . .  . . . .  

. .  

. . .  

.. , .  . .  . .  ___-___ .- . 
.. . ..... .. . . . .. 

. .  
, .: . .  

. .  
'TYPE: STeCK. 'SdMFLING PERIO? 16-MAY-80@15:.59~ THkU;.23-nc)Y-80,@15:59 ". . 

___.__. .- . ._ ___._A. ..._ ; : .____ _-_. :. --.. ..-- ..--.... ' _'' 

: 10.0 MINS DATE: 30-MAY-80@16:28 

' ,, . :.: ; 
.,'. . .  , '  

. .  
. .  

. .  
, .  , .  , .  

. .  . ,  
. .  .. . .  

;:I 
Z168.0 HOURS CFM: 2 . 0  :1/ 

..................... . . . . . .  .... .... . . . . . . . . . . . .  . . .  . . .  . . .  ~ ~ i : .. - ,  _..---_--. ---. -.-.-- - --.- 
. . .  ! , :. . . . . . .  . . . .  

.aT.OpE ..coUNrs-. LLIl CPM+-ERROR. ,CC,F.IC JJOLf ML) '.U-C&/-/.nL. ._.+.-ERROR :-u-&. +-ERROR-- -.!.' ~l;iPc.-- PAGE--.-....-... -:, :'"' ti 

W-23'3 0. 9 0.141 0.116 0.327 
2- 0 ._.._ . .8 0,122 0,12()..0,351- .. _ _  ...... _. . . . .  ... .--_ .... -: - . . .  -.--I.-. .-.  

. .  , . .  , .  . .  
. . . .  . . . . .  . . .  

. . .  . .  . . . .  . . .  , 
~ . .  

. .  . .  . ,  . 
. ,  

. .  
. .  , .  . .  JUR& _-..___.__ 

.. . . .  .. .. . . . . . . . . . . .  

.,:. , 

> ' .  . .  . .  . .  
. .  

.. . .  . .  
i I M A R Y  ': G R O S S  BKGD' . . '  EFFLUE-Nf ..' A C T I V I T Y , .  ".: . .  

. . .  . .  
. . . .  . .  

. .  . . .  
. .  .. . .  

. .  

. .. . . . . . .  mbfig  :...207 _... 12 0.227 0. 152. 0-31-7. ..i.,23E.+13: 8;i7E-14.:-'.1 (84E-14.. .>,.QOl.. - .  0.'2.2& 3 .3 ( jE+O2 ,$J&RNING - 
PU-239 7. 10 0.188 0.099 0.320 

10. 10 0.172 0.079 0.334 Fll-23Y 
plJ-23.9.-. 3.. 9. 0.144 0,076 0,.334 - . . .  

' 2 .  6 0.083 0.049.0.364,; . '. '. PU-239 ' '. 
' '  4.  9 0.161 0.078 0.348 PU-239 

p&2&9..---.-2-.3; 9. .Os 141. 0,065' 0,.323: !. 
Pll-239 1. 8 0.133 0.096 0.313 
PU-239 4. 2 0.200 0.447 0.321 3.02Et12 7.8815-16 1.S8E-15 0.002 0.OOS 1.31Et00 
FLJ43- :___. ,.-.. 6 -0 ,077  -@,090.., @,32+- ._ ___. _ _ _  _ _  _ _  _ _ _ ,  .__ - . . . . .  . . . .  :I . .. I..,. . 
PU-239. . .  
PU-239. , , . 4. 5 0.05s 0.030 0.335.': ., , ' , '  

,G!umz9.-'- _ _ _  2.. _. 5 0, 06.1 0, 033 0, 3.22 ...-; :... 

. .  
PU-239 " '  . .  0. 11 0.205 0.095 0.327 . .  
PU-239 .," ' 1'. , & 0.077 0.075 0.340 ..: 
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TYPE: STACK SAMPLING PERIOO 23-M4Y-8O@lS:59 THRU 30-MAY-80@15:59 
I '  .... 

_-____-_.l_l" .___ . . . . . . . . . . . . . . . .  . - ..... ....-.. ....... ... -.. ... .......... ...- ............. -----. . , < _ .  . . . .  . .  .. . . . .  . . .  . . .  , .  
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: ? I M A R Y  GROSS BKGD EFFLUENT A C T I V I T Y  C:{ ' 

. ,  . .  
. .  

. .  , -. . .  

. .  
. .  

. .  
: ' ! , ' iO.O .HINS"":DATE: .06-JUN-80@11:51 
:168;0 HOURS.. CFM: 2.0 
9URS- .- - : ._ -2 

' . .  :. 
. .  

-. 
,, ., .. 

iE)rF6)p& 6WNT.S . .LLD. .. -CPMt-ERR0R.-EFF*G .... u0+( ML-)--_.U-C.S+ML . . .  +-ERROR -.U,-G.I.. +-ERROH.. nl)e .. PAGE.-..&.-:.- . . . . . . . . . . . . .  . .  - --i'j 0 

. . .  . . i I  . . . .  . .  . .  
.... . . . . .  . . . . . .  . . .  .... . . . .... .... . . .  . . . . . . . . .  ... 

. . , .  . .  
. .  

. 

. .  , . .  . .  

. . .  

. .  . .  . .  . .  

. . . .  . . .  

. .  , 

. 

p+9;jp.:-A.p,.... +239 . . ,.I..,' . , i o  ~ ~ * 0 8 % . 0 , ~ 6 ~ .  0.177 0 . 1 0 3 . 0 ) m  es5*o ' . . '. . .  :._. _. - - 

. 

FU-239 0. 5 0.061 0.060 0.344 
PU-239 0. 7 0.088 0.063 0.359 
PU-,%9:-. ..Sb?'r -- 
PU-239 

"U+~+.-.-.'...--2.* 9 0,144 0 , ~ 5 2 . 0 , 3 ~ ~ . .  _ . . : _  . .  

6. 0 .,OS3 0 e 049 ,.0..-3 1.8--~. r,~~3.L3ES#3----.I...-25E-1:3 .-4.-YJE-14. - ..?!,76;1; : jOi  604 z.3 I 75EtU2 WARNING 
., . .  . .  

. . .  . . .  . . .  . . .  .... . . . . . . . . .  . . . .  

2.:. 8 0.116 0,082 0.328.. , .  I . .  

.. 
. .  

, , .  . .  FU-239'. ',, '.5+: 12 0.238 0.06'0 0.330.'"' . .  

FU-239 4. 9 0,144 0.095 0,348 
PU-239 . 2. 11 0.211 0.082 0.366 
pw.39--77 _... br7 .,.1.3. 0 ,250  O,.psz-.o. s3+__.7 __ ..:...... -. .._ -. . ,  , . .  ' - *- I 

. .  ._..- ...._ . .............. ..... ....................... . .~ .. . .  . . .  . .  .. . . .  . . . . . .  . . .  . . . .  . .  . .  . .  . .  

. . .  

, .  , '  
, .  

. .  PU-239 .: .' . O . " .  9'.0.138'0+108 0.372:." , .." ' 

. 2  0.200 .0.447., 0.321' . .J;02€+12. '. 3?i'SE-15 . 1,92€-15; '0.010 .0,,004 5.25EtOO WiRNING 
....... . . .  4 0, 077 .O. 06.1 . 0,.3* 7-' ... ::- . . . . . . . . . . .  . . . . . . . .  

~ ~ ' 2 3 9 .  : ioe  
p + s  9-. ' 3.;:. b.; 

,,id I PU-239 1 .  7 0.105 0.084 0.372 
FU-239 .O. 6 0.077 OaOS6 0.330 
pF93- ,:;-&,--.-;+ o . , . Q e e . - 8 7 . Q 6 ~ . 0 * ' j ~ ~ -  -. . ~ ~ - .  . .  ..~-: . . . . . . . . . . . . . . .  ........... ...... . . .  . . . .  ' .  . . .  . . .  . . .  , .  . .  

. . . . . . . .  ' -  .~ . 
. .  

. .  . . . .  . . . . . . . .  . .  , 
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--.-. tTr tS-Fa"Prcp . .  .- --'I 
TYPE: STACK SAMPLING PERIOD 06-JUN-EI0115:59 THRU 13-JUN-80'@15:59 . . 
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. . . . . .  . . . . . . . . . . . . .  ... 
. .  cL: I M r u L s E II 

. .  
TYPE: STACK SAMPLING PERIOD 27-JUN-80@15:59 THRU 03-JUL-80@15:59 

. .  . . . .  
f '10.0 MINS DATE: ll-JUL-80@11:03 

,OURS .. - . . . . . . . . . . . . . . .  _ - . . . . .  -_ . . . . . .  

'RIMARY GROSS PKGD EFFLUENT 
WOL ( ML ) 

g144.0 HOURS CFM: 2.0 

LLD CPMt-ERROR EFFIC SOTOPE 

PU-239 
PU-239 ' 

PU-239 
PU-239 
PU-239 
FU-239 
FU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-23P. 
PU-23Y 
FU-239 
PU-239 

COUNTS 

2. 
2. 
0. 
1. 

266 
8 .  
3. 
0. 
0. 
3. 

' 2. 
5. 
2. 
.&. .. 
2. 
1. 
3. 

. .  

11 0.200 0.082 0.322 
' .  7 ..O 105 0 046 Oi.334 

5 0.050 0.050 0.327 
6 0.072 0.050 0.359 
6 0.066 0.050 0.334 

1'2 0.222 0.097 0.333 
9 0.150 0.122 0.337 

11 0.200 0.150 0.349 
11 0.194 0.144 0.343 
7 0.088 O e . 0 6 5  0.371 
7 0.105 0.052 0.334 
8 0.127 0.117 0.373 

" &'O-vOl%~ 0-,055 -Or345-. 
5 0.05s 0,058 0.337 
8 0.111 0.069.0.343 

10 0.183.0.099 0.348 

7-0.105 0.076 04349. 

.05E+13 

... __ .. - _. 

. . . .  ._ 

ACT I V I  T Y  
U-C I /ML +-ERROR 

. . .  

... 

- 

u-CI 

232 

...... 

._ 

- - ._  - 

+-ERROR ' X M P C .  PCIGE .1 

..... ._ ... _ . .  _ ... - - - . - ..... 

0.275 1.95Et02 WfiRN-ING 

... - . . . . . .  _. 

. .  ._ . . . . .  - . . . . . .  

.......... - ......... .- .- .......... 

- - ....... - ... .- . - ....... .- .... 

. . .  - . _. . ....... 

.I 
.. .. _- _ _  ....... _ ... - ........ 

. . . .  - ........... _ -. . . . . . .  



... . . . . . .  . . . . .  -. 

C C  I M P U L S E I1 

I 1, 

'.' ' H, ...... .. - . . . . . . .  - - 

- -  -. TYPE: STACK SAMPLING. PEREOD 03-JUL-80@15:59 .THRU ll-JUL-80@15:59 .. . _ _  . _ - . - 

:.lOiO. RINS DATE: 18-JUL-80@l3:30 
i192.0 HOURS CFM: 2.0 
OURS 

RrnARr GROSS BKGD 
SOTOPE COUNTS LLD CPMt-ERROR EFFIC 

.- . . . . .  ._ . . . . . . . .  . . . . . . . . .  . . . .  

.. 
PU-234 ' 3. 11 0.200 0.117 0.322 
PU-239 0. 6 0.072 0.050 0.334 
PU-239-. . 1. 5 0.050 0.055- 06327 
PU-239 1. 6 0.077 0.071 0.359 
PU-239 99. 8 0.133 0.086 0.334 
PU-239 5 .  1 1  0.200 0.132 0.333 
PU-239 2. 11 0.200 0.134 0.337 
FU-239 1. 10 0.166 0.127 0.349 
FU-234 2. 11 0.205 0.058 Od49 
PU-239 1. 11 0.194 0.144 0.343 
PU-239 1. 9 0.150 0.096 0.371 
PU-239 1. 8 0.111 0.078 0.334 
PU-239 0 .  11 0.194 0.084 0.373 
PU-239 1. 6 0.072 0.044 0.345 
PU-239 2>.-. '1.0 0.-172 0+125.-0.337 
PU-239 8. 11 0,211 0.069 0.343 
PU-239 2 .  10 0.183 0.090 0.348 

.. . .  

._ . , 
EFFLUENT 
VOL (ML ) 

.,. . -  

1.40Et13 

. . .  . . . . .  

... 
.. 

. . .  . . . . . .  ._ _ .  I ~1 . . . .  
li i 

. . . . . . . . .  .. - __ . .  -. - ... . . . . . . . . . . .  
ACTIVITY 
U-C I /ML +-ERROR U-CI +-ERROR XMPC PAGE 1 

. . .  . . . .  

3.24E-14 7.68E-15 0.453 0.108 S+39Et01 WARNING 

1:: . . . . .  . . . . . . . . . . . . .  

. . . . .  - . . . . .  

1 . . . . .  . ._ ._ . . . . . . . . . . . . .  .- ..... 

. . . . .  .. ........... ... __ __ -_ ._ _. -. -. I1 



C C  I M P U L S E 3 J  
- __ _. . . . . .  

I 
I !  

. . . . . . .  -. .. - ...... .... TYPE:- STACK SAMPLING PERIOD. . l l -JUL-80@t5:59 7HRU ~12-JUL-80@18:59 

: 10.0 MINS DATE: 18-JUL-80@14:35 . .  
: 27.0 HOURS CFH: 2.0 
JURS . 

RIHARY GROSS BKGD EFFLUENT 
SOTOPE COUNTS LLD CPMt-ERROR EFFIC  UOL ( ML ) 

. . .  . . . . . . . . .  - . . . . . .  -. 

PU-239 0 .  6 0.072 0.056 0.332 
PU-239 11. 5 0.050 0 . 0 4 3  0 . 3 3 4  8 . 0 8 E t l l  
PU-239. ' 1. 4 0 . 0 3 3  0 . 0 4 9  0.326 . . . . . . . . .  
PU-239 ' 1 .  8 0.111 0.089 0.341 

. . .  

..... -_ . 

. ., 

._ 

... 

. . .  

. . .  

.. .. . . . . . . . . . . .  j 11 __ ..... 
I. . .  

. . . . .  . . . . .  , .... - .. ._ _- -. 
A C T I V I T Y  
U-CI/ML +-ERROR U-CI +-ERROR XMPC PAGE 1 

. . . . . . . . . . . . . . .  - .. . . . . . .  . -  ... 

2.47E-14 9.39E-15 0.020 0.008 4 . 1 2 E t 0 1  WARNING 
. . . .  . . . . . . . . .  - .. - -. ........ -. . . . .  



. . . .  . - . . - _ _  - . .. 
C C  I H P U L S E I1 

J'-TYPE: STACK' 'SAHPLING PERIOD ll-JUL-80@15:59 THRU 18-JUL-80@15:59 

E:. 1-0.0- HINS.. DATE:. 30-JUL-80@12:07 . 
::168.0 HOURS CFH: 2.0 
iOURS 

'RIMARY 
CSOTOPE 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239- 
PU-239 

GROSS 
COUNTS 

1 .  
0. 
1. 
2.  

91 
18. 
2. 
2. 
0 .  
0. 
1 .  
3.- 

36 

..... 

BK'GD 
LLD CPMt-ERROR EFFIC 

11 0.216 0.093 0.325 
.... . .  

7 0.088 0.065 0,348 
5 0.050 0.066 0.341 
7 0.088 0.041 0.365 

12 0.227 0.125 0.324 
10 0.166 0.108 0.349 

8 0.111 0.060 0.373 
7 0.088 0.065 0.355. 
8 0.127 0.087 0.345 
7 0.094 0.088 0.333 
7. 0 088 
9 0.161 0.078 0.346 

11 0.205 0.104 0.357 

0 (069 "'0.328-' 

. ._ 

EFFLUENT A C T I V I T Y  
UOL(HL) U-CI/ML +-ERROR 

. .  . .  

1.23Et13 3.46E-14 8.30E-15 
3.02Et.12 5i92E-15 1096E-15 

. . .  . .  . . .  - 
4.48Et12 1.26E-14 3.47E-15 

... .  - . .- _- _- ......... - . . . . . . . . .  

. . .  . _. . . . . . . . .  

U - C I  t -ERROR XMPC PAGE 1 
. . . .  - . . .  ... -- . . . . . .  -. ... _ .. 

. - . . . . .  

0.425 0.102 5.77Et01 WARNING 
0.018 0.006.9i87Et00- WARNING .... 

. .  . .  - -. - . . . .  . . .  . . .  

. ._ .. - ..... . - - .. .......... 
0.056 0,016 2+09Et01 WARNING 

- . -- -. ...... . . . . . . . . . . . . . . . . . . . . .  I '  
. . . .  .... . . . . . . . . . . . . .  ___ - .! 



. 

. . .  . . .  ... . . . .  - . . . . . . .  - -  
C C  I M P U L S E 31 

J TYPE: STACK SAMPLING PERIOD 12-JUL-80@18:59 THRU 18-JUL-80@15:59 

i t - . i O . O  MINS -DATE:. 30-JUL-80@13!23- ...... _. . 
::141+0 HOURS CFM: 2.0 
iOURS 

)R IMARY 
[SOTOPE 

FU-239 
PU-239 
PU-239 
PU-239 

. .  

. . .  

. .  

. . . . . . . .  

GROSS 
COUNTS 

3. 
' 7. 

1. 
'4 .  

BKGD EFFLUENT A C T I V I T Y  
LLD CFMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR 

... 
10 0,177 0.117 0.353 
9 0.138 0.069 0.322 
7 0.105 0.058 0.361 

10.0.188 0.060 0.342 

.... . . . . . .  

.. ......... - 

__ 

._ __ ... - .... -. .... ~ 

.... 

U-CI  t-ERROR XMPC PAGE 1 
... . . . . . . . .  ... - . __ _ - . .... 

. . . .  ... 

. . .  ._ ... 

. . . . . .  ._ .. ._ . .  __ .. - . .  __ ..... 

.... _. ........... . . . . . . . . .  

. . . . . . .  - ... ._ ... - . - ... 

. . . . .  

.............. . ._ . ._ .. - . 

. .  

- 

... 

.- -. 

..... 

. .  
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. . . . . . . . . .  .... . . . . . . . . . . . .  . . . . . .  . .. . .. .. - - - _ ._ - __ _ - - ._ _. - - . . .  .... . 
J 7 Y P E :  STACK SAMYLINE PERIOD 18-JUL-80@15:59 THRU 25-JUL-80@15:59 

Z: 10.2 MINS DATE: 01-AUG-80Pll:14 
I:168.0 HOURS CFM: 2.0 _ - . _. ....... ..... 4 O l I R S  

. . . . . .  - . . . .  - ._ . - ... -. . . . . . . .  

. . . . . . . . .  . . .  . . . . . . . . . . .  
1. 

. . . .  - . . . .  - ._ . - ... -. . . . . . . .  

.. . . . . . .  . . .  \; _ . . . . . . .  
1. 

W T M A R Y  GRDSS HKGD ' EFFLUENT A C T I V I T Y  
ISOTOPE . COUNTS LLD CPMt-ERROR EFFIC .VOL(ML) U-CI/ML +-ERROR U - C I  +-EKROK.. .. XMPE. -PAGE. F . -  . . . . .  

PU-239 : 2. 
PU-239 . . .  " 1 .' 
PU-239 7. 
PU-23Y 1. 
PU-239. 153. 
PU-239 7. 
PU-239 0 .  

,PU-239 ' . ' .  - 1 .  
PU-239 1. 
PU-239 : .  3. 
PU-239 ' :.o. 
PU-239 0. 
PU-239 ' 3. 

.-p+p39.. . . .  6;. 
YU-239 . 12. 
PU-239 17 
PU-239 ' 7. 

2 0.005 0.016 0.328. 
'4 0.033 0.-050-.0+330 
8 Q . 1 1 1  0.069 0.312 
5 0.055 0.076 0.325 
5 0.055 0*058.0+323 
7 '0.094 0.063 0.351 
4 0.027 0.050 0.315' 
3 0;016. 0.025 -0.317 
6 0.077 0.061 0.358 
9 0.155 0.080 0.330 

6 0.077 0.075 0.365. 
7 0.088 0.102 0.322' 
5.  0,050 0.043 0.326 
4 0.033 0.035 0.321 
9 0.1SS 0.118 0,338 
6 0.072 0.106 Oi.356 

4 0.033 0.043 0.324 

. .  . .  . . . . . . .  . - . ._ - . - - ..... - . . . . . . . . . .  

1.23Et13 5.8315-14 1.34E-14 0.715 . 0.1.64-9,.72Et01..WARNING. . . . . . . .  

. . . .  

.. . ,. . . . .  .... _. -_ - . . .  - ... . _ . . I  

- . . . . . . . . . . . .  . .  .j 
! 

.... . . .  .- . .  - ._. - ........ , _ . - . , . . . . . . . . . . . .  . -  

_. . . . .  ._ .. .- 



.. 

t C  I M P U L S E 11 
. .  - .._ .. - __ . . . .  _. ... _ .  

J TYPE: STACK SAtiFLING PERIOD 25-JUL-80@15:59 THRU 01-AUG-80P15:59 

. .  
1: 10.0 MINS DATE: 08-AUG-80@11:14 
E:l68*O HOURS CFti: 2.0 
10URS . -. . .. . . . . . . . . . . .  .... .. . . . .  

I 

> R I M A R Y  GROSS BtiliD EFFLUENT A C T I V I T Y  
LSOTOPE COUNTS LLD CPMt-ERROR EFFIC WOLCML) U-CI/ML +-ERROR U - C I  t -ERROR . ..ZMPC PAGE I-- 

PU-239 
FU-239 
PU-239 
PU-23Y 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
FU-239 
.PU-239 
PU-239 
FU-239 
PU-239 

2. 
' 0. 

0. 
0 ,  

155. 
17. 

4. 
4. 

10. 
8. 
3. 
3, 
0. 

' 0. 
5. 
4. 
5. 

'12 0.238 0.074 0.326 
8.0.11.1.0,.041 0.,336. ._ . . 
3 0,022 0.036 0.339 
7 0.100 0.108 0.362 

12 0.233 0.103.0.328 lo23Et13 5.89E-14 1.35E-14 0.722 
8 0+111 0.054 0.343 3.02Et12 5.86E-15 1.96E-15 0.018 
9 0.138 0.06s 0.349 

11 0.194 0.148 0.359 . 
13 0.250 0.099 0.338 
8 0.122 0.071 0.377 
9 0.150 0.061 @a324 
9 0.144 0.084 0.361 
6 0.066 0.035 0.342 
6 -0.077 Oi.056 0.328. . . . . .  
6 0*066'0.050 0.335 
7 0.08% 0.065 0.357' 
9 0.138 0.078 0.344 

.. . . . . . . . . .  

. . .  . . .  . . . . . . . .  

. - . - - . ._ . . . . . . .  ..... - . . . . .  

0.166 9..RlEtOl WARNING . . . . . . .  
0.006 9.76Et00 WARNING 

...... ._ .... _. , .... 

....... ._ . . ._ . . .  .. 

._ . - _ _  .. __ ... - . -. ..... - . . . . . . . .  - - .. 

.. _. ......... . .  - . .  - . _. . . . . . . . . . . .  

......... . - ...... ...... - ... . . . . . . . . . .  . -- . 

....... - ._ _ . . . .  - . . . . . .  I 
....... ........ . .- . -_ . .  ........... - . - .- . .  

... 



....... -. 
. .  

. . . . .  

C C  I M P U L S E I 1  
.. - - . - . - -. . . . . . . . .  . . . .  4 ' " 

U 'TYPE: STACK SAMPLING PERIOD 01-AUG-80@15:59 THRU 08-AUG-80@13:59 

. . .  ... . .  . .  .. 

E :  10.0 MINS DATE: lS-AUG-80@13:33. 
E:l68.0 HOURS CFM: 2 . 0  . . . . .  - - ... ._ . .  -. . . _. - 

rRrnAiw GROSS RKGD EFFLUENT FIC T I U  I T Y  
ISU'I'UPE COUNTS LLD CPflt-ERROR EFFIC ' UOLCML) U-CI/ML t-ERROR 

PU-239 
' Fu;239 .. 
PU-239 
PU-239 
PU-23Y 
PU-239 
FU-239 
FU"239 
FU-239 
PU-239 
PU-Z39 
PU-239 
FU-239 
w-239- ' ' 

PU-239 
PU-239 
PU-234 

1. 6 0.072 0.079 0.326 

0 ,  5 0,050 0.035 0.339 
. . . . .  . . . .  

' 0.. 5 0.055 0.058 0..336 . ' '  

0. 7 O.OY4 0.052 0 .362 
100. 8 0.133 0,061 0.337 1.23E.tlJ 3.70E-14 8.79E-15 
10. 5 0.055 0.052 0.328 3.02Et12 3.64E-15 1.43E-IS 
1. 6 0.003 0.061 0,343 

8. 12 0.222 0.112 0.359 
2 .  13 0.261 0.113 0.338 
2. 8 0.i11 0.060 0.377 
2. 9 0.138 0.060 0.311 
6 .  2 0.200 0.447 0.354 3+02E+12 1.43E-15 1.37E-15 

1. 6 0.077 0.056 0.361 
2 .  4 0.038 0.033 0.342 

. 2. 4 0.066 0.055 0.328 

. . .  1'. 7 0.100 Q.055 0.349 - '  ' -  

... . "-2'; 8...Q..~lt o. loE1 'o  324 . .  

. . .  - .... 

.... L . . . . . . .  

. -  u-CI +-ERtwR. . Xnrc  -.PAGE- 1 . . .  

. . . . . . . . .  _ - ._ ... ._ __ _ - . .  - .. -. - .... 

0.454 0+.108 .&.-17EtO.l .WARWING . . . .  
0.011 0.004 6.07EtOO WARNING 

. . . . . . . . .  - . . .  . _ , _ - - . . 

. . . .  - . . . .  . .  . . . .  

0.004 0.004 2.38Et00 
. ,- - 

. . . . . .  _. . . . . . . . . .  __ . . . . . .  . . .  - . . . . . .  

- ..... - . . . . . . . . . . .  _ .- ...... ._ _ -. -. .. 

.. .... _ ...... 

.... - .... - 

. . .  -. . . .  . . .  . .  



. . .  . . .  . . .  . . _. . .  . .  
. . . . . .  

I 
I 
I 

. . . . .  

.. 

!I/ #I 
I' 

I, 

I 

. t: I/ , ,  

/ i  

I 
I I' 
! I. 

! *  
I 

. . -- 

I I' 

1 . . . . . .  - 
' 

. . . . . .  .. __  .- . . .  

. . . . . .  . . . .  . . . . . . .  ._ . -- - . _ .. - - ._ . -. - . - .- 
c c  I fl P u L s E 11 

.. 

TYPE: STACK SAMPLING PERIOD 08-AUG-80@15:59 THRU 15-AUG-80@15:5? . 

. . . . .  . . . . . .  - ... - _ _. -. . . . .  - .. 

(:. 

I . .  
m . .  

: 10.0 MINS DATE: 22-AUG-80@13:07 
:168.0 HOURS CFM: 2.0 O(JKS .. ._ . . .  - ... . . .  . . _  .., . 

HIMARY 
su'ruPE 
PU-239 
PLl-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
'U-239 
Yl-P39. 
'U-239 
XI-239 
=u-239 

GROSS 
c0uN.w 

1 .  
0 .  
1 .  
1. 

193. 
7. 
1 .  
2. 
1. 
9. 
1. 
1. 
4. 

' 0. 
7. 
1. 
2. 

BKGD 
LLD CPMt-ERROR EFFIC 

10 0.183 0.090 0.326 
5 0.055 0,039 O;'S36 

12 0.233 0.075 0.339 
6 0.066 0.035 0.362 

. 7 0.088 0.041 0.337 
6 0.072 0.071 0.328 
6 0.066 0.070 0.343 
7 0.105 0.052 0.349 

12 0.222 0.083 0.359 
12 0.238 0.085 0.338 
12 0.233 0.158 0;-377 
7 0,094 0.058 0.311 
2 0.200 0.447 0.354 
7..0.100 0.055..Or324 
9 0.150 0.096 0.361 
6 0.077 0.083 0.342 
8 0.111 0.085 0.328 

( '1 
il :I . . . .  . . _. ...... .... ...... - .. - ... .- _- .. 
_ , m  

EFFLUENT A C T I V I T Y  
VOL (ML).  U-CIIHL: .t-EmaR U-CI  +-ERROR ... %MF-C- PAGE 1. . . . . .  

... . . .  ,.. . . . . .  ... .. _. . _ _ _  . . 

1.23Ei-13 7.21E-14 1.63E-14 0.884 0..200 l.ZGEt02 WARNING 
3.02Et12 2.42E-15 I e l l E - 1 5  0,007 0.003 4.04€+00 

.. ._ . . . . . . . .  

3+02E+12 7.14E-16 1+44E-15 0.002 0.004 1*1?Et00 
...... ..... .. ... _ ... .- . - .. _. - . ._ ........... 

.- ............. - 
. .  

. . . . .  ..... . . _____ _- . . . .  - ..........,I. 

. . . . .  . . .  

. . . . .  .... .... . . .  
I 1 
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. .  . .  

! 
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! 

! 

! 
! 

! 

i 

I 

I 

i 

I 

j '  

! . .  

. . . . . . . . .  
. * . . - I . . . . - . . . * . .  

S 0 0 0 3 Q, 0 0 0 ~2 3 C 0 0 3 0 0 

. . . . . . . . . . . . . . . . .  
3 0 0 0 0 0 3 0 3 c 0 0 0 0 6 3 ~  

. . . . . . . . . . . . . . . . .  
0 C Q 0 0 0 0 3 0 0 ~ 3 0 0 ~ 3 0  

-4 '4 Q Q 4 -0 I-. 03 N rl XI I-. 0. 0 m P W 
rl - I T 4  ri 

. . . . . . . . . . . . . . . . .  
3 0 r ( * Q Q 3 0 N N N C D P O N N  

113 .A 
:.I 
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- . . . . . .  

1 3  

I ,  

! 

I .  

:. 
1: 

I I  
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C C  I M P U . L  5 E Jl 

TYPE: STACK SAMPLING PERIOD 22-AU0-80815:5? THRU 29-AUG-80@15:59 
. . . . . . . . . .  -. ._ - - - .- -- - - ........... . . . . . .  - .- -. ._ .. .. . .  . . , . . .  

: 10.0 MINS UATE: 05-5EP-80@13:32 
.:lbi3.0 HOURS . CFM: 2 . C  .... 
OURS 

pu-.>-Jy 
PLI-239 
PU-239 
PU-239 
PU-239 
plj-239 
PU-239 
PU-239 
PIJ-239 
PU-23Y 
ru-239 
PU-2;iY 
PU-ZSS! 
PU'239 
IW -2 3 9 
P U Z 2 3 Y  
PU--239 

1. J 0.077 .o ,cj!Sb 0, ;3,_7,6 
0. 9 0.144 0.072 0.336 
1. Y 0.150 0.111 0.339 
.0 7 O.1OQ. 0.*675 0 . 3 6 2  

101 9 0.161 i i .096 0.357 
11 * s 0.ZlCi 0.W3l 0.327 

2 .  6 0.066 0.055 0,328 
2 .  7 0.008 0.092 0.343 
3 I 8 0.122 0.066 0+34Y 
0. 8 0.116 0.075 0.359 
3 .  11 Oq21i 0.111 0.338 
1. 9 0.155 0.084 0.377 

0. ? 0.155 0.0Y1 0.324 
2 t P 0,161 0.105 0.361 

1. 8 0.127 0.1OY 0.311 

..2 . . - 7 0.. 088 0.033 .D 342-. 
2. 10 0 . 1 7 7  C l s ( i 3 6  0.S28 

.. 

. .  _. _. .... -. .... ., 

.. - ._ - . . . .  . . . .  

. . . . . . . . . .  _. ... .. 

. . . . . .  . . .  - 

. . . . . . . . . . . .  . . . . . . .  __ .. - . -. . __ ..... __ ._ ..... 

. . . . . . . . . . .  . . . . . . . . . . . . . .  . I  . .  

__ . , . . . . . . . .  - . .  ._ .. . . . . . . . . . . . . . . . . . . . .  

! 
.. - . . . . . . . . .  . . . .  
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. . . . . . .  . <  i . . .  
' 11, . .  E L  I H P U L S E ~ I ; ~  

il : ........ . . . . . . . . .  . . . . . .  . . . . . . .  ............ ........ . .  - - . __ __ __ - - _ . I  
TYPE: STACK SAMPLING PERIOD 24-OCT-80@15:59 THRU 31-OCT-80@15:59 - 11 : 

. .  . ._ 10.0 nrNs DATE: O ~ - N O V - ~ O C I ~ : O ~  
168.0 HOURS CFM: '2.0 '.'. " 

IURS 

. . . . .  _. . _. - . __ __ -. -_ ._ _. ...... . . . . . . . .  t rMARY GROSS . ' '.' BKGD- EFFLUENT - .  ACTTWITY 
iOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI t-ERROR XMPC PAGE 1 

'U-239 
'U-239 
'U-239 
w-239 ' 

'U-239 
'U-239 
'U-239 
'U-239 
'U-239 
'U-239 
'U-239 
'U-239 
'U-239 
'U-239 
'U-239 
'UL239 ' 

'U-239. 

0. 7 0.100 0.055 OL323 
4. 9 0.150 0.070 0.339 
3. 6 0.077 0.036 0.333 ' 2 .  "' ' 7  0*088"0.054 01347 

285. 11 0.200 0.082 0.335 
17. 1 4  0.288 U.136 0.331 
10. 7 0.105 0.072 00339 
2. 7 0.094 0.072 0.341 
0. 4 0.033 0.043 0.338 
2. 6 0.072 0.056 0;332 
2 .  10 0.177 0.122 0.350 
1. 6 0.083 0.055 0.353 
3. 9 0.161 Oi069 0.317 
5 .  13 0.261 '0.149 0.327 
1. 11 0.194 0.088 0.339 
1.' 1'0 0.188 0-;089 '0.345" 
1. 4 0.033 0.035 0.366 

.... . . . . . . .  ._ - _. . .... 

... __ . . . . . . . . . . . .  - . . .  . . . . . . . . .  -. - . . . . .  - -- -- - . . . . . .  . .. ... 

1.23Et13 1.07E-13 2.38E:--14 1.310 0.292 1.78Et02 WARNING 
3.02E.1.12 5.39E-15 1.88E-15 0.016 0.006 8.Y9Et.00 WARNING 
lo lOEt13 3.34E-15 1.35E-15 0,037 0*015~~~5~56E+.00 WARNING ........ 

. . . .  . . .  - ._ .. _. . . . .  . _ _ _  .. . il; 
ii 

. .  . . . . . .  - - . . . . .  - .  .. . . .  1 

....... . _  -. , ... ._ . . -I 

. .  ., . . . . . . . .  

. _. . . . . .  ._  I .............. ... - __ - ... __ .. . . .  . . .  ,. . . . . .  

. . . . .  



C C I M P U L S E I I  

TYPE: STACK SAMPLING PERIOD 31-OCT-80@15:59 THRU 07-NOV-80@15:59 

... .... . . .  .... -. ... 

10.0 HINS DATE: 14-NOV-80@15:00 
168.0 HOURS CFM: 2.0 
URS' ' ' 

I M A R Y  
OTOPE '. 

U-239 
U-239 
U-239 
U-239 
U-239 
U-23Y 
U-239 
U-239 
U-239 
U-239 
U-239" ' 
U-239 
U-239 
U-239 
U-239 
U-239 
U-239 ' 

GROSS 
COUNTS 

1. 
4. 
5. 
1. 

99 
24 

2. 
2. 
1. 
0. 
I. 
2. 
4. 
1. 
1. 
1. 

' 

BKGD 
LLD CPMt-ERROR'EFFIt-- 

6 0.066 0.061 0.302 
8 0.127 0.056 0.333 
8 0.127 0.087 0.334 
6 0.083 0.066 0.336 

10 0.177 0 ~ 1 0 9 " 0 ~ 3 4 1 '  
13 0.272 0.160 0.326 
8 0.133 0.049 0.334 

10 0.188 0.129 0.331 
5 0.061 0.041 0.335 
6 0.072 0.066 0.323 

10 0.172 0.158 0.340"' 
5 0.044 0.046 0.361 
7 0.094 0.068 0.319 

13 0.249 0.136 0.325 
9 0.149 0.093 0.337 
9 0.144 0.046 0.342 
5 0.055 OiO46.-0.;341. 

EFFLUENT 
UOL(HL:) 

. . . . . .  

A C T I V I T Y  . .  PAGE 1 
..'u-cI/HL ... '-u-cI. +ERROR .-rnpc . ... 

. . . . .  . . . . . . . .  

..... .......... . .  

......... . .  . . .  

.. 

. __ .............. .. 

. . .  _ . .... --- ..... 

. ....... 

....... 

_._ . . .  

...... 

- ._ . . . . .  .._. . . . . .  



... 

. .  __ ,” 

. . __ - 

2 ,  _. _. .- ..... 

CI: I M P U L S E 3 3  
. .  .... 

TYPE: STACK SAMPLING PERIOD 07-NOU-80@15:59 THRU 14-NOU-’SO@15:59 

1 

. . .  __ .. 
10.0 MINS DATE: 21-NOU-80@16:34 

168.0 HOURS CFM: 2.0 
JRS. -. 

[MARY 
ITOPE 

1-239 
J-239 
1-239 
J-239 
J-239 
J-239 
J-239 
1-239 
1-239 
1-239 
1-239 
1-239 
1-239 
1-239 
1-239 
1-239 
1-239 

.. .. - . . . .  .. 

GROSS BKGD 
COUNTS . LLD CPMt-ERROR..EFFIC. 

3. 4 0.027 0.056 0.318 
5. 6 0.083 0.074 0.329 
0 .  5 0.055 0.016 0.331 
1. 9 0.149 0.074 0.351 

107. 11 0.194 0.113 0.329- 
71. 12 0.222 0.152 0.334 
0. 6 0.066 0.043 0.343 
2. 9 0.149 0.106 0.325 
0 . ’  11 0.199 0.066 0.347 
1. 9 0.161 0.102 0.316 
1. 9 0.161 0.099 0.320. 
1. 8 0.116 0.079 0.366 
2. 10 0.166 0.074 0.323 
2. 12 0.233 0+075.0.324 
3. 9 0.149 0.086 0.338 
2. 10 0.177 0.143 0.350 
‘1. .. 6 0.083 0.055 0.350 

EFFLUENT ACT I u I TY 
UOL (ML ). .. U-CI./ML.. 

i I  . . . .  . . . . . . . . . . . . . . . . . . . .  . . .  - -- - -1 

I ’  

: I  

. -  

1.38Et13 4.04E-14 
3.02Et12 2.60E-14 

. . .  . . .  - .. ._ . _.. - _ . 

.. ......... -_l$ 
”1 .I./ 
!:I .... ....... . . . .  



. . . . . . .  -- . . . .  . _. .. 

C C  I M P U L S E  I1 
. .  

TYPE: STACK SAMPLING PERIOD 14-NOU-80@15:59 THRU 21-NOU-80@15:59 

. .  . . .  . . . . . . . . . . .  . . . . . . . . . .  
10.0 MINS DATE: 01-DEC-80@12:16 

168.0 HOURS CFM: 2.0 
tlRS'-- '  .. . . .  . . . . . . .  

IHARY 
OTOPE 

U-239 
U-239 
U-239 
U-239 
U-239' 
U-239 
U-239 
U-239 
U-239 
U-239 
U-239 
U-239 
U-23.9 
U-239 
U-239 
U-239 
w'239 ' 

. .  .. 

GROSS 
COUNTS" 

0. 
2. 
3. 
0. 

107. 
16 
4. 

BKGD EFFLUENT A C T I V I T Y  
LLD CPMtUERROR?iFFIC ..' UOL'(TlL) '. U-CI/ML +-ERROR 

8 0.111 0.048 0.321 
7 0.094 0.058 07330 ' 
5 0.061 0.059 0.325 
5 0.055 0.063 0.352 

10 0.177 0.083-'0;332 -'-1;38Et13 4'.01E-14 9.46E-15 
12 0.227 0.083 0.324 3.02Et.12 5.36E-15 1.91E-15 
6 0.083 0.070 0.340 

0. 5 0.061 0.054 0.328 
1. 6 0.077 0.075 0.336 
6 .  6 0.066 0.079 0.326 

4. 8 0.116 0.055 0.352 

5 .  12 0.233 Oi075 0.318' " 

3. 9 0.15s 0.088 0.350 

1; 9 0.155 0.094 '0.330-"' 

2 .  10 0.172 0.093 0.330 

15. 10 0.177 0.079 0.346 7.74Et12 4.84--15 1.73E-15 

. . . . . . . . . . . . .  1; '6 0.083 0.061 0';361'-"' 

. . .  

. .  

. . . . . . .  

. . . . . .  _. ... - .- 

.. . -  - 

. 

.. . 

..... 

. . . . . . . . . . . .  . 

0.554 ' 0.1S1 6;-68EfO17*ARNI"G " - 
0.016 0.006 8.93Et00 WARNING 

._ .. .. 

... 

. . . .  . _ . . .  _ _  . .  
0.037 0.013 8.06Et00 WARNING.  

.. - 

. . . . .  _. .... 

... _ . . .  _. _. ..... 

....... 

--_ 

... . 

..... __ . 

. 

. . .  _ . 

. .  

. . .  

. . . . .  

. . .  

. . .  



I 
I 
I '  

...... I . . . . . . . .  - ... _ 
' ' .  .r;i 

' ~Il 

. . .  .... . . . . .  . - . .  . . . . . .  - --_ . - .... - . -. . : jj t C  I M P U L S E I1 
, _. 

TYPE: STACK SAMPLING PERIOD 21-NOW-80@15:59 THRU 26-NOU-80@15:59 

: 10.0 MINS DATE: 05-DEC-80@14:25 

OURS __ ... .- ... ._ . . .  :120.0 HOURS CFM: 2.0 ....... . . . . .  

. . . . . .  ........ iJ ! - 

. . . . . .  . .......... 1:' ._ 1, ,1' 
PAGE 1 

XMPE 
R I M A R Y  GROSS BKGD EFFLUENT A C T I V I T Y  
SOTOPE COUNTS LLD CPflt-ERROR -EFFIC WOLOIL) U-CI/ML +ERROR U-CI  +-ERROR . .  

PU-239 0. 
PU-239' ' .  0 .  
PU-239 2. 
PU-239 0 .  
PU-239 170 
PU-239 19. 
PU-239 2. 
PU-239 ' 1. 
PU-239 . 0. 
PU-239 10. 
PU-239 3. 
PU-239 3. 
PU-239 S. 
W-.239 ' ' -6. 
'U-239 3. 
=U-239 4. 
'U-239 1. 

5 0.049 0.050 0.319 

6 0.083 0.055 0.331 
8 0.11'6-'0.086 0'1332 ' 

6 0.077 0.066 0.331 
10 0.188 0.119 0.334 
13 0.255 0.080 0.329 
8 0.111 0.060 0.329 
7 0.099 Oi070 0,343' 
6 0,083 0.049 0.339 
8 0.133 0,074 0.327 

11 0.199 0.139 0.328"' 
8 0.111 0.096 0.343 
8 0.122 0.097 0.321 

"12 O'e.233 0;075--0.31'6""-' 
12 0.233 0.070 0.336 

9 0.144 0.101 0.351 
7 0.099 0.075 0.352 ' 

-. 
. . .  ... 1:: . .  ........ . . .. ._ .. _ _ _ I  

I I !  

9.86Et12 8.91E-14 2.03E-14 0.879 ,0*201 -1 e49Et02 'WARNING 
2.16EI-12 8.85E-15 2.99E-15 0.019 0.006 1.48Et.01 WARNING 

. . .  . . . . . . .  . . .  . .  . . . .  ._. ._ . 1: 
1.90Et.12 4.69E-15 1.95E-15 0.009 0.004 7.82Et00 WARNING 

. . . . .  . - . . . .  . . . .  ..... 
. . i(l 

2 1. . . . . . . . .  .... .... . . .  . . . .  ___ .. ._ - ._ ........ 

.............. .......... - 1 



. . . .  
... 

_. ... 

C C ' I  M P U L S E I1 

TYPE: STACK SAMPLING PERIOD 26-NOV-80@15:59 THRU 05-DEC-80@15:59 

.. . . . .  ....... - . . . . . . . . . . .  . . . . .  

. .. .... 

10.0 MINS DATE: 12-DEC-80@12:14 

... . .  
216.0 HOURS CFM: 2 . 0  
IURS 

! IHARY GROSS BKGD EFFLUENT A C T I V I T Y  
;OTOPE . -COUNTS " I L D  CPflt-ERROR EFFIC. UOL tML)...-- U-CI/HL t-ERROR 

PAGE 1 
U-CI  -,+-ERROR... . - . ____ ... XMpe- 

'U-239 
'U-239 
'U-239 
'U-239 
'U-239 
'U-239 
'U-239 
'U-239 
'U-239 
'U-239 

U-239 
U-239 
u-239 
U-239 
U-239 
U-239" 

'UA239 

0. 6 0.072 0.079 0.313 
1. 7 0.088 0.054 0.334 
2. 7 0.094 0+052 0.332 
6. 6 0.072 0.056 0.337 

100; 8 0.111"0'.085 0.332 
1 4 , .  13 0.255 0.080 0.321 

2. 8 0.127 0.071 0.334 
4. 8 0.116 0.066 0.347 

2. 7 0.088 0.065 0.336 
2. 6 0.077 0,071 0.329 
2 .  13 0.266 0.099 O'i330 
1. 7 0.088 0.060 0.353 
0. 9 0.138 0.085 0.322 
0, 12 0.233 0.075 0.313 
1. 11 0.194 0.146 0.337 
5. 9 0.144 0.094 0.346 

' 0. " 7  0.OHtl  O'iO59 '01349 

.. 

I 

,:I . .  __ _. Il,j 
I . . /  

' .' -- - I 
I 

"7 I 
. ! , . ) , ' I  

_. . -.-I: 

"' I' I 78E4.13 . 2 a93E-14' 6 I 95E-15 0.520 ' '0;223 '4+88EtOl'-WARNTNG -- - 
3.89Et12 3+51E-15 1.35E-15 0.014 0,005 5.8SEtOO WARNING 

" I ... ........ . . . . . . .  

.... , 
. . . . . . .  . . . . .  .. . .  . . .  ._ ._ - ._ 

.. .... __ ... .. .... . -. 

I 

. . .  . .. . . . .  .. __ _ .  . 

... 

. . . .  . ..... _ . . . .  ..... 

... 

. . . . .  . .  _. . . . . .  . - . . . . .  I: 



C C I M P U  

I 

..... ............ 0.007 .0.003 4;SSESOO ' 

..... . - . . . .  

S E I  

1' 

1:: 

TYPE: STACK SAHPLING PERIOD 05-DEC-80@15:59 THRU 12-DEC-80@15:59 ..... ... . .  . . .  ... . .  

: 10.0 MINS DATE:. 19-DEC-80@11:28 . .  :168.0 HOURS CFM: 2.0 
IURS 

3 I H A R Y  . ' GROSS ' 
xi raw couN'rs 

'U-23Y 1. 
W-239 1. 
W-239 0. 
W-239 1. . 
'U-239 268. 
'U-239 19. 
'U-23Y 8. 
'U-239 1. 
'U-239 0. 
W-239 u ;  
'U-239 2. 
'U-239 1. 
'U-239 1. 
XI-239 4. 
'U-239 2 ,  
W-239 ' 2 ; 
W-239 3. 

. . . . . . . .  _ 
LLD CFMt-ERROR EFFIC 

6 0.066 0'+061 0.323 
8 0.133 0.108 0.318 
7 0.099 0 + 0 7 5  0.308 

" 6  0,083 0.070 'Oe'354""'  
10 0.177 0+100 0,352 
13 0.272 0.120 0.329 
5 0.061 0.033 '0.341 
6 0.077 0.050 0.338 
6 0.066 0.050 0.328 
7 0.0'?4 0.046 0.327'. 

11 0.211 0.078 0.328 

9'0.149 Oi075 0.522 
13 0.247 0,145 0.313 
11 0.20s 0..110 0,343 
10 ' 0 188 0 I 1  6"'0'.'346 
4 0.038 0.048 0.346 

6 0.083 0.074 0.353 

f-FFLLJENT--- F I C T P V I T Y  
UOLtHL) U-CI/hL t-ERROR 

.. - 
1.38Et13 9,SbE-14 2.14.E-14 
3.02Et12 6.26E-15 2.10E-15 
Y*74E+12 2.74E-15 1.20E-15 

.. 

- .  .. 

-. . 

- 

. _ _  

.. 

. . - - 

Il. 

.. . . . . .  - . ......... ... ... - 11 
1 9 1  

.... .. ... .. ......... - I':l ._ _ 
1,321 0.2Y5 1.59Et02 WARNING 
0.019 0,006 1.1)4E-C01 WARNING 
0. 027 0 io12 4.57Et00,. ~'~""' 

I' 
I I' 

. . .  

. . .  

.- ._ -_ . 
. .  

. . .  .- ... 

. . _. __ .. 

. -. . . . . .  .. .... 

.. ..... ...... - - .. . .  

I ......... __ ... _ . __ . . - . I 



. .  

I -  
\ ,\ 

I 'YPE: STACK SAMPLING PERIOD 12-DEC-801?15:59 THRU %9-OEC-80@15:59 - 
. .  

' , . , '.. ;,'..';;,I_ .. - .- . .. - -- - 
10,O M I N S  DATE: 2Y-UEC-80@12:21 . .  -- -.-- i.*8, Wl,BtJF,? ek-pf: --.*e- . 

JRS 
.- _. _. - - -. . 

.I:I 



TYPE! STACK SNIPLING PERIflil 19-OEC-80@15:59 THRlJ 24-DEC-80@15:59 

.. .. . - - - - . -. - - _._ - . . .  . .  . . _. . . .. ... 

1 
3URS . .  . -  

3IHFlRY GRDSS 
SOTOPE ' COUNTS 

>lJ-239 
qJ-23y 
)U-239 
w-239 
W-239 . 
:'U-239 
>U-239 
'IJ--23Y 
W-239 
)U-239 
W-239 
)u-239 
)U--239 
W-239 
'U-239 
W-239 
1 I - 2 3 9 

1. 
0. 
2 .  
0. 

97. 
10. 

2. 
1. 
3. 
0. 
4. 
2. 
1. 
4. 
5, 
2+  
0. 

. .  . .  . .... 6 0.077 0,061 0.320 
10 0.188 0.065 0.342 
7 0.094 0.068 0.319 
7 0.094 0.080 0.354 

10 0.188 0.102 0.325 9.86Et12" 5,iOE-14 1.23E-14 ' .  0 ; ' S i l  'O.'r22"8;64EtOfWARNING ._ .. 
~~ 

13 0.272 0.112 0,325 
Y 0.138 0.060 O.JS1 
8 0.111 0.06Y 0.342 
8 0.111 0.092 0,346 ' 

8 0.133 0.066 0.315 
12 0.244 0.076 0.327 

7 0.088 0.069 0.358 
9 0.144 0.058 0.317 

13 0.249 0+1.45 0.325 
11 0,194 0.118 0.340 
10 0.103 0.136 0.348 
8 0.072 0.075 0'.'346 .. . - .- . . . . . - -. .. _. . .. . . . .. . 

- .... . . -- . . .. . .. . . . 

.. . , .. . . ._ - . -. - .. . .  .. 

. . . . . . - . 

. .. _. . . . . . . ._ 



. 

. _ . . . .  -. ...... 

...... 

I 

I s  

I '  

I: 
1 '  

I 
... - -- - ...... -1 . . .  

. .  

..... . .  

.... ... ._ 

......... 

.. ..... ._ .... C C  I M P U L S E 71. - '  

I TYPE: STACK SAMPLING PERIOD 24-DEC-80@15:59 THRU 31-DEC-80@lS:59 
. . . . .  . .  

:: 10.0 MINS DATE: 09-JAN-A1@11:22 
::16€?;0 HOURS 'CFM: ' 2 . 0 ' '  "-. - -  
IUURS 

.. 

I .  
I '  

. . . . . . .  ' R I M A K Y  GROSS BtiGD EFFLUENT ACTIVITY -WIG€' 1 ' --. 
'SOTOPE COUNTS LLD CPMt--ERROR EFFIC WOL(M1.) U-CI/HL +-ERROR U-CI +-ERROR XMPC 

PU'Z39 1. 
PU-23Y 1. 
PU-23Y 3. 
PLJ-239 0. 

PU-23Y 27 
PU-239 6 .  
PU-239 3. 
PU-239 1. 
PU-239 2. 
PU-239 2. 
PU-239 1. 
pu-239 ' 1. 
PU-239 4. 
PU-239 3. 
PU-239 ' 1. 
PU-239 ' 0. 

PU-239 181. 

.. 7 0'.088 0.069 'cY.320 ' 

6 0.077 0.061 0.342 
7 0.094 0,076 0.319 

9 0.161 0.078 0.S25 1.JflEt13 6.98E-14 1.5YE-14 
5 0.044 0 .052  0.354 

io 0.188 0.089 0.325 3.02~t.12 9.77~~35 2.a9~-15 
6'0.072 0.041 0.351 
7 0.099 0.100 0.342 
6 0.072 0.050 0.346 
5 0.061 0.074 0.315 

11 0.205 0.104 0.327 

. . .  
7 0.094 0.052 0.358 
9 .O'i 1 44-0 iO88" 0 ; 31 7- 
13 0,249 0.145 0.325 
11 0.216 0.070 0.340 
10 0.188 0.081 0.348 

5 0.049 0.035 0.346 

............. -- . 

. . . . .  
0.964 0.21Y 1.16Et02 WfiRNING 
0.030 0.009 1.63Et01 WARNING 

. ._ _. . - 

........ ....... 

. . . . . . . . .  _. - . . . . . . .  -. _______ ... 

. .... . . .  ._ 

..- I 

_ .  . . . . . . . .  - . ..... . I  
I 



C t I M P U L S E l l  

TYPE: STACK SAMPLING PERIOn '05'PEC-80@15:59 THRU 12A~EC'80@15:59 

1'0.1 MINS DATE: 19-UEC-80@11:29 . .  
168.0 HOURS CFH: 2 . 0  
URS 

IHARY GROSS BKGD EFFLUENT ACTIVITY 
OTOPE COUr('TS LL-D CPMt-ERROR EFFIC VOL (ML ) U-CI/ML 

...... - . . . . . . . .  -. ......... . - ............... __ . . . .  _. . . . .  

U-239 
U-239 
U-239 

2 .  11 0.216 0 
3. 12 0.227 0 
3. 10 0.188.0 

... 

086 0 
103 0 
t08 0 

345 
31 7 
332- . . .  

.... . .  . .  

. . .  

... . . .  

. . . . . . .  

.. _ .  __ .... ._ ._ - . . . . . .  

..... ....... -. .. . _. . ._ . _. . . . . .  

+-ERROR 

. .  

. . . .  

PAGE 1 
U-CI +-ERROR %MPC 

_. .. ... _ .  . .  _. .. ._ _ .... 

. . . . . .  . . . . . . . .  - __ -_ - 

. .  . . . . . . . .  _. .. 

....... _. . 

. . .  . . . . .  

_ _  _. ....... .- . _. . ._ .. _. .. __ .. 

. . . . . . . .  

.-, /I . .  ... . . 1. . _  ... 

/ *  

I 

- -. - -_ . . 

. . . . . . . . .  -. - . - . ._ . - . ___. .. _ . . .  

... _ . . . . . . . . . . . . . . . . . .  

.. 

__ - ,  

... _. 

. .  
. - .... 

. - - .  



. -  . .  _. . .  



! 

; 
h 
n 

W 
!J-J 

-I 

3 
!i 

r 
l-l 

U 
U 

-I: 

a 
a r 
L-J 

K 
0 
Y 
Y 
W 
I + 

U 
c1 
u 
LL 
W 

c 
4 
I 

. 
h 

v1 
.-I 
.I  

W 
bl :. 
tl 

r.1 
f 
w 
R 
m 
10 

A 

. 
n m P: 
h rrl 4 
M M M  . . .  
0 0 0  

O Q O  
rg -a N 
0 3 4  
. . *  
000 

m h N 
0 4 i-I 

000 

m r;i P. 

.* . . 
h O N  

4 4  

. . .  
m m ! n  



. .  . - .. ._ - - - - _. E -y] ~. . .  

TYPE: STACK SAMPLING FERIOO 20-DEC-7?!216:00 THKU 04-JAN-S0@16:00 
. . . . . . .  . . .  - - . - - -  . . . . . . . . . . . . . . . . .  . - - - . . __ 

0.047.  
0 ,011  
0.230 

. . _. ._ 

0.013- 
U-235 
U-235 

1. 6 0,077 0.106 0.341 
16. 8 0.122 0.075 0 ,345 0.005 2.71E-02 

- . . . . . .  . ._ . __ .. . .  . . . .  

.- - . . . . . . . . .  

__ 

..... . ....... ... - .... .... _ - , 

. . . .  

- 

- .- 

_. . . . . . .  ._ . - - . . . . . . . . . . . . .  . .... . .  _. . - ..... - 

. . . . . . . . . .  _ 

. . . . . . .  - ... . . . .  _ . .  ._ 

. . . .  . - . .  - . __ .......... 



..... . . .  . . . .  - - 

. . . .  ............. ....... . . . . . . . . . . . . . .  ..................... . . ... ... . . . . . . . . .  .. ._ ..- -- - 

C E  I M.P U . L  S E 31 . ' 

J 'rrPE: STACK SAHPLING PERIOD o ~ - J A N - ~ o @ ~ ~ : o o  THRU ~ ~ - J A N - ~ O @ ~ ~ : O O  
._ - - ._ - 

I:  10.0 MINS DATE: 18-JAN-80@12:28 
1:'168.iO HOURS CFH: -2.0... .. 
+OURS 

. . _ . . . .  ... - . . . 

> R € H A R Y  
[SOTOPE 

U-235 
U-235 
U-235 

' U-235- 
U-235 
U-235 

..._GROSS . .  ._ ... BKGD ._ 
COUNTS LLD CPMt-ERROR EFFIC 

2. 7. 0.088 0.041.0.345 
6. 7 0.088 0.060 0.403 

115. 9 0.138 0.129 0.318 
28.' " 7  0.100. 0*06&.0.360. 
2. 10 0.172 0.075 0.331 
2. 10 0.183 0.111 0.339 

EFFLUENT - '  

UOL. ( HL ) 

1.01Et13 
' 7 ~ 4 5 E t 1 2  

... ..... ....... 

. .  

. . . . .  _. ._ .. . _. 

. . . . . .  

._ - ..... 

. .... _ .  .... -- - -. -ACTI-UITY ' 

U-C I /ML +-ERROR U-CI  +-ERROR XMPC PAGE 1 

. . . . . . . . . . . . . . . . . . . . . . . . . .  

4.52E-14 1.06E-14 0.458 0.107 2.26E-01 
9.48E-15 2.75E-15 0.071 0.020 4.74E-Q?=-----.-.---. - 

. . . . . .  

. .  

....... 

...... , 

...... _. 

- ...  .. - ._ . . . . .  

... , .......... 

. U  - ...  . - - ._ . . . . . . .  . .  

. . . .  __ . - . __ ..... . . . . . . . . . .  . .  - . _. - . . . . . . . . .  ....... 

1 "1 

... I.( - - - _. ... . . . . . . .  ._ .. __ ... ........ 
.I 

Y 

. . .  . . . . . . . . .  

. . .  __ . - . __ ..... . . . . . . . . . .  . .  - . _. - . . . . . . .  

- - . _. ... . . . . . . .  ._ .. __ ... 
. . .  , , .  . . . . . .  

. . . . .  11: ............... _. ..... , .. 
I. 

.. - . . . . .  - ... __ ... . . . . . . . . . . . . . . . . . . . .  

I 11 

................... ........... - 1-j 

. .  __ . .  . . .  - ... . .... .. ]- 



. - . . . . .  . -- ....... 

. . .  . .  ... . . .  _ - .  __ __ . . . . . . .  - C C  .I M P U L S E 11 
. _ .  . ____ 

I TYPE: STACK SAMPLING PERIOD ll-JAN-80@16:00 THRU 18-JAN-80@16:00 

. . . . . .  . ....... . . .  . . . .  ........... ...... . .  - - - -. - - _ 

,oURs. -. . . . . .  

'RIMARY GROSS 
-SDTOPE-- .--COUNTS 

12. 
2. 

85 
20. 
' 0.. 
11. 

U-235 
u-235 
U-235 
U-235 
u-235 - " 

u-235 

1: 10.0 MINS DATE: 25-JAN-80Q12:lO 
::168.0 HOURS CFM: 2.0 

. . . . .  - 

. . - . ._ . . 

.... . . .  

....... 

. . . .  . . .  _. ... 

BKGD 
LLD -CPMt-ERROR-EFFIC 

6 0.072 0.075 0.350 
7 0.105 0.091 0.338- 
8 0.116 0.043 0.339 
2 0.200'0.447 0.358 

10 0.172 O i l 6 2  0.323 
2 0.200 0.447 0.341 

. .  

. .  

EFFLUENT 
uo L- NIL-)- 

1 ~12E-I.13 
. . .  

1.01Et13 
7 e45Et12 

. . . . . .  _. 

A C T I V I T Y  
U-CI/ML- - t-ERROR 

4.08E-15 1.50E-15 
. . . .  

3.13E-14 7.54E-15 
6.36E-15 1.37E-15 

2.46Et.12 3 ~ 3 4 E - 1 5  1.32E-15 
. . . . . . . . .  . . . . . . . .  _ _  . 

_. . , ... - ..... - .... ......... _ . 

. ._ 
. .  

. - . . . . .  - _ ._ .. . __ __ ...... 

--lr)-C-l+t-ERROR-. ..%MPC PAGE - 

0.046 0.017 2.04E-02 
- .  . .. __ . __ ...... . ........ 

0.317 0.076 1.56E-01 
0.047 0.010 3.18E-02 

0.008 0.003 1.67E-02 
... ._ . . .  ._ . .- . . .  ._ . 

._ . . .  .. _. . 

. ...... . . . . .  

. . . . . . . .  . . . .  -_ .... _. 

. . . . . .  

.. _. . . .  

.. 

.... - . . _ _. .. ....... . .  .- 

_ .  . ...... - - .. _ _. . .  _ .. .. ._ . . .  

..... ... __  .... __ .. . . . . . . .  ...... 

. . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  

. . . . . .  -- - .... - . . . . .  -_ __ . . .  . . . . . . . . . . . . .  - . 

. . . . .  ....... . .  .... 



T- , - __ - --. _ .  - -_ . .- c c  .I M. .u'-L" E.ll 

- _. _. _ __ CMR-U TYPE: STACK SAMPLING PERIOD 18-JAN-80016:OO THRU 25-JAN-80016:OO 
. . . . . . .  . . . . .  ... . . . . . . . .  . ........... . .  . . . . .  . _. . - . ._ 

1 TIME: 10.0 MINS DATE: Ol-FEB-80@11:41 
3 TrME:lbS~.O HOURS CFM: 2 .0  
53.7 HOURS 

...... ._ .... . . . . . . . . . .  - . . - __ _. -- . . .  

. . . .  .-.EPFLwNT ACT.IVITY - ._ . __ . . __ ._ __ __ - - - .  - 3 ' ..PRIMARV -GROSS. BKGD 
ZNT. ISOTOPE COUNTS LLIl CPMt-ERROR EFFIC UOL(HL) U-CI/HL +ERROR U - C I  t-ERROR XMFC PAGE 1 

' ' . . .  

Z-20 U-235 29. 11. 0.200 0.070 0.324 1.12Et.13 1.05E-14 3.08E-15 ' 0.118- . Or035 -5..2E-02 . -  ..'- . 
E-22 U-235 18. 6 0.083 0.066 0.356 3.41Et12 6.10E-15 1.98E-15 0.021 0.007 3.05E-02 
1-23 U-235 145. 2 0.200 0.447 0.360 1.01Et13 5.02E-14 1.15E-14 0.509 0.116 2.51E-01 
:-24-.. .U-335.-.- L . .  17.  .... 11 0.200 0,04J-0-;~52 7;45E+l2 5.39E-15 -1.87E-15- .. 0.040 .@i01-~4-2.69E-d02-' .- .- - - .... 
Z-26 U-235 3. 7 0.094 0.052 0.346 
Z-27 U-235 4. 8 0.122 0.117 0.348 

. .  . .  ... - . - .. _. . _. . .  ........ _ 

. . . .  . . . .  . -. ._ ........ . . . . . . .  . .  

_ .  ... -_ ... . . . . .  . . . . . . . . . .  

. . . . . . . . . . . . .  ._ ...... . . . . . . . . . . . . . . . . . . . .  .- . .  - .. ._ .. . - -. . . . .  

. . . . . . .  ......... _ . . . - _. ...... , . .  

. . . . . . . . . . . . . .  . . .  
, . .  

. . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . .  . .  - ....... .... . .  ... . .- . .. 

....... .. _ . . . .  . . - _. . _ .. - .- 

. - . . . . . . .  . . . . . . . . . . . .  -- _ - . .  .- ___ . -. .. __ . -. ....... 

.... _. -. . .  ..... _. . . . . .  _ 
. .  



- . __ . . . .  .... ....... 

i '  
I :  . .  

I TYPE: STACK SAMPLING PERIOD 25-JAN-80@16:00 THRU 01-FEB-80@16:00 
- .. ._ .. - . , .- . - . . . . .  . . . . .  ..... . . . . . . . . .  . .  . . .  - . .  

I '  

:: 10.0 MINS DATE: 08-FEB-80@10:41 
i:168,0-HOURS CFM: .2 .0  . .. _. . .  . .  . ._ .. ..... 
(OURS 

'RrMAW. GROSS BKGD ._ EFFLUENT A C T I V I T Y  ... - -- 
. I  

- -  . ...... 

I ,  :SOTOF'€ COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML t-ERRUR . U - C I  +-ERROR XMPC PAGE 1 , 

U-23s 
U-235 
u-235 
U-235 
U-235 
u-235 

12. 9 0.161 0.065 0.324 le12Et13 4.06E-15 1.59E-15 0.046 

197. 2 0.200 0.447 0.360 1.01Et13 6.85E-14 1.54E-14 0.694 
5. 8 0.127 0.066 0.356 

6 .  11 .0.194 0.104 .Ow352 
3. 5 0.061 0.060 0.346 
2. 10 0.183 0.117 0.348 

-0 018- 2 03E-02 

0,156 3.42E-01 

. . . . . . . . . . . . . . .  

. . . . . . . . . . . .  

_. . . . .  - ... . . . . . .  

..... 

... . .... 



. . .  - .. ._ .. 

. . . . . . . . . . . .  . . . . . .  ....... . . . .  - - . ~ ~  

. . . . . . . . . . . . .  - . . . . . .  ........... . , -_ 
. . .  , 

. .. . . . . .  . . . . . . . .  ... ....... -- 

........... . _. .... - ....... 

. . . .  ' C  

.. 

" 
? 

Y 

,I 

I. 

11- 

81 

.. P 

.. .-- .. I 
! 
I 
I 

... ... ir;' _ _  - . .  s E"'3T- . 

. ........... . - - - ............. ......... . . . . . . . .  ... . .  .............. , - -- 
U TYPE: STACK SAHPLING PERIOD Ol-FEB-80016:OO THRU 08-FEB-80@16:00 . .  - -. . -- 

........ - . .  __ - 

- ...... - .... - . . . . . .  PRIHARY---.-GROSS .-BKGD--.-- . .....-.EFFLUENT...- .&CTIbJI-T;y ... -- ... 
ISOTOPE COUNTS LLD CPilt-ERROR EFFIC UOL(I IL)  U-CI/HL +-ERROR U - C I  +-ERROR XHPC PAGE 1 

9 0.155 0,095 0.339 l i l 2 E t 1 3  1.21E-14 3.37E-15 0.136 -0.'0-38--6-+05E-02 U-235 34. 
U-235 38 9 0.155 0.107 0.305 3.41Etl.2 1.5l.E-14 4.11E-15 0.051 0,014 7.56E-02 
u-235 118. 11 0.194 0.107 0.328 l . O l E t 1 3  4.47E-14 1.05E-14 0.454 0.106 2.24E-01 
u-2.35.. . . .  -12, 7 -0';'094"-0-;052 .,0;-3~~--.--'/-.45E.I;Pz-- 4.32E-15 1 -63E-15 0"'031'----0-- 012 2 e 16E-02 
U-235 11 2 0.200 0.447 0.360 3.64Et12 3.16E-15 1.25E-15 0.011 0.005 1.58E-02 

' 

. &  
U-235 8. 10 0.183 0.100 0.352 

. . .  . . .  . .  

.... . . -. ....... . .  

.. . .  ._ ._ _. . .  .- -. - . .  .- - . . .  __ . ._ . . .  ... ... 

. ...... - . . . . . . . .  - . . .  

. .  ... ..... 

. . . . . .  ....... ...... .. - .... _- .... . . .  - 

. _. . ................ ... ..... .... 

. .- .............. .. .- .. 
. .  . .  

- - . . . . . . . . . .  _ . .  - -- . _. . - . __ . - 

- . . . . .  - .__ . . .  ... - ...... . . .  



.. __ .... 

U TYPE: STACK SAHF'LING PERIOD 08-FEB-80@16:00 THRU 15-FEB-80@16:00 
.... . .  . . . . .  . . . . - - - - - ..... ._ - - - ._ - . . . . . . . . . .  - - -. ._ 

E: 10.0 MINS DATE: 22-FEB-80@10!54 . _ _ ~  .- . 

E:168.0 HOURS CFM: 2.0 
HOURS 

_ .  

.... -. . - . - - .- . - ...... EKOD . .--EFFLUENT ---.Acrru-iTY. -..- . PR€rtAR Y .---GROSS 
ISOTOPE COUNTS LLD CPWt-ERROR EFFIC 'JOL(ML) U-CI/ML t-ERROR U - C I  +-ERROR XMFC FAGE 1 

u-235. 867. I 2  0.233 0.074 0.362 . 1;12Et13 3.02E-13 6.57E-14 3-..?193-.- .Oi738-.1.51E-tOO--, -' 

U-235 9. 8 0.133 0.025 0.343 3.41E-1.12 2.83E-15 1.26E-15 0 010 0.004 1.41E-02 
242 0.058 1.19E-01 
Q48-.. . O=01F;Jrk9E-M. 

U-235 . 70. 2 0.200 0.447 0.360 1.01Et13 2.39E-14 5.70E-15 0 
UA235. ' -20;  .' ''0 O ~ ~ O O O ~ ~ Q ~ - O Q O  07-396 'Y~;-45Et12" 6.39E-15 "-.1*.98E-15 0 
U-235 4. 8 0.116 0.070 0.333 
U-235 5 .  11 0.216 0.055 0.330 

. . .  

.. ._ 

. .  

. . . . . . . . . .  ._. . . . . . .  ._ . . . . . .  -. ... 

. . . . .  

. .  

.................. ......... ............ _. - ._ .. - . .  - .. - . 

..... - . -. . .  ... .... .. 

.... - 

............... ... . -_ .. - 
..  

__ . . . . . . .  __ . ._ , , . ._ __ ._ . __ ... __ __ 
... _ .. - ......... ._ - . . .  

......... .- ... . . . .  . - ..... ._ 

..... 

... 

- .  

- 

--.. . 

. _  

.... 

. _. . 

. . . . . .  
- ... _. .. -. 

_. _. . .. - ....... 



C C I M F U L S E I I  

I TYPE: STACK SAMPLING PERIOD 15-FER-80@16:00 THRU 22-FEB-80@16:00 

1: 10.0 MINS DATE: 29-FEB-80@14:54 

iOURS 

, 'R IMARY GROSS PKGD EFFLUENT A C T I V I T Y  
:SO'l'OFE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML t-ERR.OR U - C I  +-ERROR XMFC PAGE 1 

::i&a.o HOURS CFM: 2.0 

U-235 16. 10 0.172 0,093 0.324 1.12Et13 5.57E-15 1.93E-15 0.063 0.022 2.79E-02 
U-235 12. 2 0.200 0.447 0.346 3.41Et12 3.65E-15 1.30E-15 0.012 0.004 1.83E-02 
U-235 39. i o  0.177 0.087 0.343 1 . 0 1 ~ ~ 1 3  i . 3 7 ~ - 1 4  3 . 7 3 ~ - 1 5  0.139 0.038 6 . 8 6 ~ - 0 2  
U-235 21 * 7 0.105 0.091 0,343 7 . 4 5 ~ t 1 2  7 . 3 5 ~ - 1 5  2 . 2 9 ~ - 1 5  0.055 0.017 3 . 6 8 ~ - 0 2  

' U-235 1. 9 0.138 0.089 0.364 
U-235 4. 0 0.127 0.087 0.337 



........ - - . .  

........ - .  - . . . . . . . . . .  . ,  . . . . . .  . . . .  .. . . . . . . . . .  
HOURS 

PRI  H h ~ y  -.-GROSS . . . . . . . . .  . - R K ~ D .  . .  .. .. 1.- .... ._ .. -_ - .......... - .. . EFFLUENT. ' - ' A C T I V I T Y  ' 

ISOTOPE COUNTS LLI) CPMt-ERROR EFFIC UOL(HL) U-CI/ML t-ERROR U - C I  +ERROR XMF'C PAGE 1 
. . . . .  

.. t C  I ' M  P U L S"E I1 

I '  
i '  

i ' O  
l a  

U-255 
u-235 
u-235 

"U-235- 
U-23s 
u-23s 

'19 8 0.127 0.036 0.324 
6 .  2 0.200 0.447 0.346 

66 + 8 0.127 0.093 0.343 

3. 8 0.127 0.103 0.364 
1. 7 0.094 0.091 0.337 

.' 17;  ' 5 O ~ O S O ' ~ 0 ~ 6 5 0  0.343. 

. . .  

... . . . .  ........ 

... ...... 

.. .. ....... ....... .. .... , .- 

/I: 

-. - . . . .  _ ..... __ . . .  . ._ - . 

, f l ;  ..... .... - ..... .. ._ . ........ --- d 
I 

. .  . . . .  -. ...... - .. . _. . .  . _____ -. ._ . _ ........ _ .  _. 

. . . .  . . . .  . .  
. . . . . . .  _. . . .  -. . . . .  . . . . . . . . . . . . .  ... - ._ - . - .. ._ .. - -. _. . - . - -- 

....... -. . .  -. .. -. _. ........ . . . . . . . . .  -. .- I 
i ....................... . .  . . .  . . . . . . . . . .  . -. . -  ...... -_ -- 

.... . . .  .. . ... ..... .... . . . .  -. 1 .  ._ __ _ _ - 
I 



. . - . 

CC'I H P  U L ' S  E 3 3  

J 'TYPE: STACK SAMPLING PERIOD 29-FEB-80@16:00 THRU 07-MAR-80@14:00 
. . . . . . . . . . . . . . . . . . . . . . . .  _. _. , . . . . .  ....... . . - . - - _. 

E: 10.0 HINS DATE: 14-HAR-80@16:03 
E:l-&&.O.HOURS. CFM: ' 2.0 . .  ._. .. 
-iOURS 

.. 

._ . , 

. .  

__ 

.. 

... 

__ 

. .  

... . 

. 

.... 

... 

MMkRY 
IS0 TOPE 

u-235 
u-235 
U-235 
u-235 
u-235 
U-235 

8 .  12 o.927-a.liz 0,309 
11 0.205 0.091 0.351 
8 0.133 0.041 0.312 

' . --8..0;.000 0.000-0:342 
2 0.200 0.447 0.34Y 

11 0.211 0.082 0.352 

..... - .. _ .... .- ........ -- . . . . . .  
5 

83 
.-l i 

Y 
3 

. . . . . . . . . . . . . . . . .  - . . . . .  - ... 

. _. _. . . . -. . 

... 

. . . .  . . .  . .  . .  . . .  .... ... -. . .  . . .  

. . . . . .  .. -. ,. . - - -. ..... ... _ _. .. . __ .... _ . ._ .. ._ __ . .- . .  __ .. - . .  __ _. 

........ .... ... . . . . . . . . . .  - .. - . ._ . . . ....... 

_.._ . . 

. . .  . .  . .  
.. .- . .  . . . . .  .......... . _ .... .... . . .  . . .  .... - .... - ... .- .. -. .. 

. . .  .. ........ ......... . . . .  

... . . . . .  -. ......... _. .... __ , ......... ....... -. .... 

. . . . . . . . . . . . .  . . . .  



GRDSS - 
CSOTOPE coim'rs 

. lil 

I l l  
... . b 7  

.... . . .  .... .... - 
;I, 

. , _. 
111 

...... .. . 
U-235 1. 7 0.094 0.068 0.336 -_ - -. . -.. - 



I 
I . 

- ._ .-- .. .... - .-- TYPE: STACK SAMPLING PERIOD 14-MAR-80@16:00 THRU 21-MbR-80@16:00 

- 10.0 MINS DATE: 28-MAR-80@11:23 
-. .. ....... .... .... t 6 a ; ( r ~ W ~ ' " - - ' - -  

JRS 

[Ma-- ..... ....... -- .......... 
ITOF'E COUNTS LLD CPMt-ERROR EFFIC  UOL(ML) U-CI/ML +-ERROR U-CI  +-ERROR 'XMF'C PAGE 1 

. - . - - K E F  ..-EwtOENF -.*cT-l- - 

- ? I  
/I 

I 

IO 

" . 

- . , . . ... ................ - . -. __  
-. . ... -- .. - ................ ............ -- A i  ... -. - ............... - .- _ - .- 

......................... ..... .......... . .  .- -_ ._ -I:{ 
.. ... .- -.. -. . -- . - ................... ... ........................ ....... 

..... ...... . . ........ , .................. ....... - .......... .-. 

....... - --. . -I- I .... 



... _- -. . _ - .- - . -- . -r-I ..-. tJLLTnr - . - . . . . .  I' 

.... ........ .- . .. ....... ........... 

- - .- .- -- .............. -- 

. . .  - ... - TYPE: STACK SAMPLING PERIOD 21-MAR-80@16:00 THRU 28-MAR-S0@16:00 . - ._ .. ...... - ... -- 

10.0 MINS DATE: 07-APR-80@10:14 

.. ... ......... - - ._ 
. .  

- -- ............................. ._ . -. ..................... 

' i  
1 

I '  . 

.... ~ _. ... - -- . .................... _ .  
I'" 



... .. 

CMR-U TYPE: STACK SAMPLING PERIOD 28-MAR-80@16:00 THRU 04-APR-80@16:00 

3 TIME:  10.0 MINS DATE: ll-APR-80@11:28 
3 F T l v E k l - . 5 ~ O U ~ ~ ~ + & - .  -- 
53.5 HOURS 

&- - . ~ & . - ~ S ~ - - - - - B K G . ~ .  . 
ZNT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC 'JOLlML) U-CI/ML +-ERROR U - C I  t -ERROR 

. .  

. EF KUwT.--&CWVFFY 
XMPC PAGE 1 

30..+3[4--& ,-... +..o, 200. @,+-ea Q-,zJ~-+-. __ -_ ._ 
E-22 U-235 14. 0 0.000 0.000 0.322 3.41Et12 5450E-15 1.88E-15 0.019 0.006 2.75E-02 
S-23 U-235 103. 2 0.200 0.447 0.347 1.01Et.13 3.68E-14 8.57E-15 0.373 0.087 1.81E-01 

9. 3- - te?J5 - - . - - - f l  i- 

Z-26 U-235 10. 9 0.161 0.096 0,352 3.64Et12 3.01E-15 1.26E-15 0.011 0.005.1.51E-02 
Z-27 U-235 11 7 0.105 0.091 0.322 2.46E-1.12 3.91E-15 1.51E-15 0.010 0.004 1.95E-02 

09z-h3W.--iLi 45E.t-H- -3d-lE-t5++.35€-4 5- .--hO2ff - - .0r01-+. .1 . r%HfO.F - 

.-__ -. .- ..... -- -- .- -_... 

. .  
. . __ __ .- .. -. ...- -- . 



. . . . .  . .  _. 

1 

... __ 

;-- ' 

f f f  

i. 
C C  I M P U L S E  I 1  

em6-. __ ....... - T T ~ ~ ~ K - - S A N P ~ ~ ~ - ~ I T - b 4 ; ; C P P R = B 0 ~ &  :O@ 'THRtT- - 

Tl W--'%HS-'DRTE-t 2FAPW--8Q@Wt30  ............ .... - 
:l68,0 HOURS CFM: 2 .0  1 

IURS , 

I I H f i R Y  GROSS BHGD EFFLUENT A C T I V I T Y  
5O'TOPE COUN'TS LLU CF'Mt-ERROR EFFIC WOL(ML1 U-CI/ML t-ERROR 

I 

....... .- _. .... . - - ___ 
I I  

.. . .. ... . . . .  ... _. ... ........ . . 

I ,  .... .... . 

I: 
.............. . ....... .. ... 4: 

' U - C I  +-ERROR XMPC PAGE 1 
- ._ 

u-23s 11 8 0.111 0.108 0.311 1.12Et13 4*02.€-15 1.54E-15 0.045 0.017 2.01E-02 
u-235 4. 0 0.000 0.000 0.322 3.41Et12 l + S 7 E - l S  8.55E-16 0.005 0.003 7.85E-03 

u-235 6. 10 0,188 0 . 0 6 5  0.357 
%;2J5- -fp7 ;-""---2e@. -?&-347 -1-=+*3---4*E-.14... .+ -69E-5 c - 4  , 2 5 . 9 v . W H r l M - e k l  

u-235 5. 8 0.116 0 .070  0.352 
7 C. 1-05-0.6 B P ~ 3 2 2 - - - - - - ~ , - + 6 E S ~ - 2 - - - . 3 ~ ~ M . - ~ - - -  O s M G - b O O 4  .h-- .. +J+3*_ ..I* ~.-. 

- -. -- . - - __ -. -. . - _ _  . -- .. --_ 

, I  

. 

; 

- - ........... -_ --IF 
I 
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-I/' TYPE: STACK . SAWLING PERIOD 18-APR-80@15:59 THRU 25-APR-80@15:59 - -- - -- 

: 10.0 MINS DATE: 02-MAY-80@11:04 
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TYPE: STACK ' SAMPLING PERIOD. 23-MAY780@15:59 THRU- 30:MAY-80@'15:59 ,. .': .. 
. ,  . .  . .  . .  

: 10.0 MINS DATE: 06-JUN-80@11:52 
UB,U.iOURS -XFM E-. . 2 .O -.--...- 

I ~. .. . . . . . . . . .  . . . . . .  
111 

. .  . . . . .  . . .  . . . .  , '  . . .  ...... . .  .I , .  . ... 

. .  . .  . .  ' ,  
. ,  

I . .  

, ' .  . 
. .  

. .  
, .  . .  

.:. . . .  . .  
0URS ' '. 

. .  . . .  
. ,  , .  . . .  RX+f4R.Y-':' 6R..QSS ._. . . B K G D  .......... .:.-. ........ EFFLUENT . .  P;CT.I.VITY. . . . . . . . . . . . . . . . . . . . . . . . . . .  : 

SOTOPE COUNTS LLO CFMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR %MPC PAGE I 

~ U - ~ ~ J P -  . ..I&, ..... x()41 . ..&+02.1 ...+<02E+00. WARNING ............. ..... 
PU-239. ' . , 4 .  '0 0,105 0.088,,0.338 ' 1.75Et12' .  l.lOE-1'5 .7.12E-,16' ' 0!002. 0.001 .1.84€)00 . . 
PU-239.  ' .  136. , ' 10 0.177 0.056 0.350 . 1.01Et13, 4,8SE-'14 -1,.12E-14 0.492 0 . 1 1 4 . ~ ~ 0 8 E t O l : W A R , ~ I N G  .:: 
p&+3+..:--.'.. ..ao, .. ' 0 .-A 317..0 fJhl-'0..349.. * '  ' ................ : _._:. ... 

. .  . . . . .  
. .  

..I# .(),I88 .0 .065 0,.33@. .-j-,+2E+.l.s 5r,4*.E-15 l.d91E-pS.-:- . @  

. .  
. . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . .  . 

PU-23Y 8 .  12 0,222 0,156 0.303 
PlI-239 6 .  7 0 , 0 8 8  0.078 0.325 . . . . . .  . . . . . . .  . ............. ....... . . .  . . . . .  ............ . . . . . . .  . . . . . . . . . .  

. .  
,, . .  .- 

. . .  . . .  
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. .  
.:. . .  . ,  

' .  . . .  . .  . .  
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.- n-Fu ~s- -= -  I!: 

iR-U TYPE: STACK SAVPLING PERIOD 30-MfiY-80@15:5Y THRU 06-JUN-80@1S:59 . , , i  

._ 
:: 

,... 
.- - __ __ ._ --LL - -- - 

. .  . .  
. .  

, .. . ,  . ;  . .  . .  
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u o  6. trl u z  0 
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_. . ... 

c c  I ti P u L s E 11 
. . . .  

TYPE: STACK SAMPLING PERIOD 27-JUN-80815:59 THRU 03-JUL-80@15:59 

. . . .  . .  
: 10.0 HINS. DATE: il-JUL-BOQll:O4 
t144.0 HOURS CFM: 2.0 
gURC&. . .  . . .  . 

?IMARY 
SOTOPE 

U-235 
tl-235 
U-235 
U-235 
U-235 
U-235 

. .  ._ 

GROSS 
COUNTS 

18. 
2. 

149. 
6. 
8. 
6 .  

BKGD 
LLD CPMt-ERROR EFFIC 

7 0.094 0.046 0.347 
10 Oi166. .0.127 0.316 
8 0.111 0.060 0.365 

11 0.216 0.111 0.344 
11 0.205 0.101 0.344 
10 0.183 0.099 0.303 

EFFLUENT 
UOL (ML) 

9 6 3 E t i 2  - . . . . . . .  
8 e69Et12 

. . . . . . .  - 

.. . . .  . .. 

A C T I V I T Y  . 
U-CI/ML +-ERROR U-CI  +-ERROR- XMPC P A G E  1 --. 

7.2SE-15 2.37E-15 0.070 0.023 3 

5.98E-14 1.37E-14 0.519 0.119 2 

. . .  ._ ..... 

..... 

.. 

-. 

. .  ..... .- . . 

. . . . . .  - .- - . . .  

_ _  . ._ .- . . - . .  

63E-02 

99E-01 
- -- 

- - . 

... ........ ._ . 

. .  

. . .  

. .  , .  



. .  . 
. -  

I '  

I I  

I "I I 

. .  
C C  I M P U L S E 3 3  

. . .  - - ............. ._ _- - TYPE: S T A C K .  SAMPLING P E R I O D  03-JUt--BO@lS:59.THRU..11-J~t-80@15:59 

: 10.0 M I N S  'DATE: 18-JUL-80@13:30 
t192.0 HOURS . CFM: 2.0  
3URS 

3IMARY GROSS R K G D  
SOTOF'E COUNTS L L D  CF'Mt-ERROR E F F I C  

U-235 17. 10 0.172 0.139 0.349. 
U-235 1. 10 0.172 0.090 0.316 
U-235 ' 200 t ' 9  0.155 0.052 0 .365 '  
U-235 5. 8 0.127 0.097 0.344 
u-235 14. 11 0.205 0 .088 0.344 
U-235 3. 11 0.205 0.091 0.303 

...... .......... . . . .  ...... .... __ . 

. .  

._ _. .. - ... -. 

__ - .- .. -- , -. .... ..... ..... ..... . _ .  ... 
EFFLUENT A C T I V I T Y  

UOLCML) U - C I / M L  t-ERROR U-CI  +-ERROR XMPC PAGE 1 
. . . . . . . . . .  . _. . .  -. 

1+28Et13 4.87E-15 1.62E-15 0.063 0.021 2.44E-02 

1.16Et1.3 6'+02€-14'  1.36E-14 0.697 05-158 3i -OfE-aS -. -. 

4.32Et12 3.84E-15 1.43E-15 0.017, 0.006 1.92E-02 
. .  . - .  . . _  . .  . . .  

. .  . _ .  . .  ... 

__ . . . . . . . . . . . . . .  - 

. .  _ . .  ._ __  .... ._ .- - . 

.... - ...... _. ......... __ -_ - -- . ... . .  . 

.. ._ . . . . .  . .  . _ .  

. . . . . . .  _. ._ - .. . .  ,.. . . . .  

. _. . _ . .  .. 

. . . . .  . . . . . . . .  .. . . . . . . . .  

.. -_ . . . . .  _. - .. 



C C I M P U L S E J J  
......... ._ . . .  

! TYPE: STACK SAMPLING PERIOD ll-JUL-80@15:59 

: 10.7 HINS DATE: 25-JUL-80@14:26 
:168.0 HOURS. CFH: 2.0 
OURS - ' . . '  

..... . _. .. - . ...... 

R I M A R Y  
SOTOPE 

U-235 
U-235 
U-235 
U-235 
U-235 
U-235 

GROSS 
COUNTS 

14. 
' 4.' 
158 
134. 

3. 
11 

BKGD 
LLD CPMt-ERROR EFFIC 

9 0.1SO 0.049 0.353 
"10 0;-172 0.087 0.-322 

5 0.050 0.061 0.361 
11 0.199 0.075 0.353 
11 0.200 0.079 0.342 
10 0.172 0.134 0.306 

.. ... - . . . . .  

. .  . . . . . . .  ..... -- .... - -- . 
THRU 18-JUL-80@15:59 

. . . . . . . . .  . .  . . _. .. __ 

. . .  ...... _ _  _. . - .... - - -- 

EFFLUENT A C T I V I T Y  
_.. UOL(HL) U-CI /ML +-ERROR U-CI.-.t-ERROR .-X.HPC. .. -PAGE-.l 

l s l 2 E t 1 3  4.14E-15 1.52E-15 0.047 0.017 2.07E-02 

1.01Et13 5.15E-14 1.18E-14 0.522 0.120 2.57E-01 
7.55Et12 4.41E-14 1.02E-14 0.333 0.077 2.20E-01 

2.46Et12 3.53E-15 1.38E-15 0.009 0.003 1.77E-02 

. .  . . . . .  -- . . - . . . .  __ .. - 

. ._ . .  

. . . . .  . . . . .  ...... 

.. .. - . ._ ... - - .. - - ....... 

........ ..... ._ - 

......... - .... - .......... ........... ....... 

... .. 

.. ._ - .................. . 



. . .  . . .  . . .  . - .  ... -_ . -_ ......... 
-- - ii Cc'  I M P U"L S 'E-33' 

.. -. . - __ - . .-- . - . . .  

: 10.0 MINS DATE: Ol-AUG-80@11:19 
3168~0  HOURS CFM: ... 

!OURS 

'RIhAHY GROSS BKGD 

.. ..... . . . . .  . . . . .  . 
. -i: - ._ - _ _  - - _. , . _. - . . _ .. . .- . _  

I ' 
EFFLUENT A C T I V I T Y  . . . . . . .  . 

I T  
I '  

II 

I I  

U-235 
U-235 
U-235 
U-235 
U-235 
u-235 

0.117 2.49E-01 
0.012 2...11E-02- . 

I 
. . . . . . . . . . . .  .... 

13.' 11' 0.211 '0;'116 0.325 1.-12€+13'. 4.24E-15 l i & i E - 1 5  ' 0.048 
23. 7 0.088 0.054 0.348 1.7SEt12 8.04.E-15 2.44E-15 0.014 

' 13s. 5 0.055 0.030 0.341 1.01Et13 4.99E-14 1.15E-14 0.5G5 
13. 6 0.083 0.070 0.365 7.55Et12 4.22E-15 1.52E-15 0.032 
8 .  12 0.244 0.107 0.339 
5. 8 0.133 0.082 0.324 

. . .  

t :  

i:: 
li 

.... . .  - ..... ... 

. -  . . .  _. -. . . . . .  . I ,  . .  
._ __ __ _ . .... 

. . .  . . .  .. . . . .  - - ___. j ;  
. ...... - . ._ . . - .. __ . .  - - . . . . . . . . .  .. - .... i 

! 
. . . . .  . .  -. . . . . . . .  
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I 
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. . .  

. .  
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... - _. __ .. . - .  . .  

. . . .  . . . . . . .  . . . . . .  .. . . . . . .  _. .. - _ .  . -  - -  E[: I M P U L S E I1 ._ 
I TYPE: STACK SAMPLING PERIOD 25-JUL-80@15:59 THRU Ol-AUG-80@15:59 

. .  . .  

: 10.0 MINS DATE: 08-AUG-80@11:12 
:168.0 HOURS CFM: 2.0 

'OI,RS. . . . . . . . . . . . . .  

'RIMARY GROSS EKED 
SOTOPE COUNTS LLD CPM+-ERROR EFFIC 

..... 

U-235 
' U-235 
u-23s 
u-235 
U-235 
U-235 

13. 10 0.172 0.114 0.323 
3. "11 0.200"0*122 0;-328 
79. 11 0.216 0.066 0.308 
18. 7 0.105 0.080 0.363 
5. 7 0.094 0.046 0.362 
1. 12 0.227 0.075 0.334 

. .  , 

.... . - .. - .. 

EFFLUENT ACTIVITY 
VOL(ML). U-CI/flL.' +-ERROR 

1.12Et13 4.42E-15 1.64E-15 
. . .  

1.01Et13 3.15E-14 7.69E-15 
7.55Et12 5.90E-15 1.93E--15 

.. . . .  

0 .  os0 

0 320 
0.045 

._ . 

0.018 2.21E-02 

0 . 0 7 0  1.5DE-01 
0.015 2.95E-02 

- .. _. __ . .  _ 

. .  ._ _ . . . .  ...... 

_. . .... - _ . - ._ . . 

. . . . . . . . . . . . .  

. .- ....... - ..... . . . . . .  . .  
. . . .  

. . . . . . . .  . ..... ., . __ . _. . .  _. 

_. . 

. . . . . . .  . . . . . . . .  . .  ......... - ... 

.... .... . .  

... 

. .  



_ .  

I 
1 

U - C I  +-ERROR .. . '  :XHPC--PAGE 1 
1 

....... ..... _. . - .._ - . . . .  
0.380'  0.090 1.83E-01 

C C  1 . M  P U L S E I1 
. - . . . . .  . ... 

J TYPE: STACK SAMPLING PERIOD,0l.-AUG-80@l5~59 THRU 08-AUG-80@15:59 

8' 

I, 

:: 
Ij, 

:: 10.4 HINS DATE: 15-AUG-80@13337~ 
: :168 .0  HOURS CFM: 2.0  
,OURS.. - ....... . . - -  . . . . .  ._ . _. . -. ....... 

........... . .  ._ - .. - . 

. . . .  . .  . .  

. .  ....... 

' R I M A R Y  
.SOTOPE 

u-235 
U-235 
U-235 
11-235 
u-235 
U-235 

1: 

I: 

GROSS 
COUNTS 

7. 
1 ;  

108. 
9.  
5 .  
6 .  

. . .  

RKGD EFFLUENT ' A C T I V I T Y  
LLD CFMt-ERROR EFF'IC UUL (ML 1 IJ-CI/ML . +-ERROR 

8 0.122 0.106 0.335 
. .  ,.9 0.144 0 .063 0?357 .. ' .  

12 0.238 0 .054  0.323 

11 0.200 0.096 0,328 

'9 0,144 0.088 0.344 1.01Etl.3 3.7SE-14 8.84E-15 

10 0.177 0.079 0 .352  

-I:, 

............. .. . .  .. . . . . . . .  - - _. -. ..... ..... ._ _ .... 

. . . . . . . . . .  

.... _. ....... I:: 

... . . . ', 1 
. .  . . .  - . . .  

. . . . . . . . . .  



. . . .  . . .  ..... . .  - . - . .  . . . .  _ _  - C C  I P I P  U L S E 11 

U TYPE: STACK SAMPLING PERIOD OS-AUG-S0@15:59 'THRU 15-AUG-80@15:59 

. . . .  
I: 10.0 HINS DATE: 22-AUG-80@13:11 
: :168*0  HOURS CFM: 2.0 
,OURS .. - 

'RTHARY GROSS RKGD EFF'LIJENT A C T I U L T Y  
[SOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(HL) U-CI/IIL +-ERROR 

. . . . .  - . - - . . .  . . - ... - . . . . .  .. ._  

u-235 8 .  7 0.088 0.060 0.335 1.12Et13 2.69E-15 1.19E-15 
'U-235' ' 12, 9 0.161'0.176 0.357 1*75E+12 '3 i68E-15 1.32€-'15 
u-23s 7 2 .  12 0.227 0.114 0.344 1 .01Et l J  2.56E-14 6.3I.E-15 

U-235 11. 11 0.200 0.096 0.328 
U-235 4. 10 0.172 0.061 0.308 

U-235 6 .  Y 0.150 O . O Y 0  0.323 

. .  . . . . . . . . . . . . .  

. .  

. .  

._ . . . . .  

. . - . . . .  ._ . . . .  ._ ..... 



. .  
. . . . . .  

. . .  . . . .  - .  
... _ ...... 

r c  I M F' u L s E II 

I TYPE:- STACK SAMPLING .PE.RIOD..-lS-AUG-80@1-5 :59- THRU 22-AUG-80@.15 : 5 9  

1: 10.0 MINS DATE.: 02-SEP-80@08:51 
::168+0 HOURS CFM: 2.0 
IOURS 
- . . . .  . . . . .  . ._  . . _ __ ._ 
-firMARt GROSS mm 
SOTUF'E COUNTS LLD CPMt-ERROR EFF'IC 

U-235 16. 1.2 0.238 0.129 0.344 
U-235 3.  12 0.227 0.087 0.323 
U-235. 131.. 10 0.177 0.079-Ow352 - 
U-235 ' 19. 11 0.200 O.O?h 0.328 
U-235 6 .  8 0.127 0.071 0.308 
U-235 1. 8 0.127 0.087 0.363 

_ .  .. . .  

. ._ - _. . - 

. . .  - . . . . . . . .  _. __ . . . . . .  

EFFLUENT fi c r I u I: 'r Y 
UOL(ML) U-CI/ML. t-ERROH u-c I .t -ERROR XMPC PAGE 1 

. .  

. . . . . . . . . . . . . . . . . . . . .  . . .  - ., 

. . . . . . .  

_. ........ - -. . 

. . . . .  

..... .... 

._. . . .  - . .. 

. . . . . .  , . -_ .. ........... 

. . . . . . . . . .  

. . . . . . . . . .  . . 

. . . . . .  .. .. .. 

. . . . . . . .  

.. ._ 

_. 

. - .  

..... 

. 

... 

. .  

........ 

..... 
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. . . .  

. 

C C I H F ' U L S E I J  . .  . - _ . 

I T Y P E :  STACK S N I P L I N G  PERIOD 2R-AUG-80@15:59 THKU OS-SEP-80@15:59 
. . .  . . . . . . . . . .  . . . . . . . .  . .  - - ........ __ .. .. .. - . - . .  . , .  

:: 10.0 MKNS DA.TE: 15-SEP-80@10:33 
::168+0 HOURS CFti: 2*0 
IOUKS 

'RIHAR-Y. .. GROSS . . PKG[l .-EFFLUENT- .AGTK'JLTY. - ....... __ ................ -. .............. 
SIITOF'E COUNTS I..LD 2Pfl+--ERR(3K EFFIC 

.. . ._ . . . . . . . . . . . . . .  

WUL (MI- U-CI/HL +-ERROR U-CK t-Eii'li0R ZMPC PAGE 1 

u-.235 3. 11 0.216 0.0.74 a.33A . .  . _  . . . . . . . . . . . . .  . . . . .  
U-235 7. 11 0.205 4.104 0.327 
U-235 12Y. 7 0.088 0,085 0.342 1 . 0 1 E t l J  4.74E-14 l.lOE-14 0,480 0.112 2.37E-01 
U-,235 9 .  1.3.0.261 0..111 0.344 . . . . . . . . . . .  
u-235 3. 12 0.230 0.078 9.328 
u.-=.z 4. 11 0.216 o.os3 0.304 

. . .  . . . . . . . . . . . . . . . . . . .  . . . . . .  ..... 

....... ..... 

. . . .  ........ . . .  

, . . . . . .  ........... . .  

- _ _  .............. -- _. ................ 

. . .  ... -_ . .. ... .... 

. .  A ' . .  . .  

. . . . . . . . . .  ... .- ........... 

. . . . . . . . . . . . .  

. . . . . . . . .  .......... ._ . ._ .. . . . . . . . . .  

. .  .......... 

. . . . .  
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c c  I M P u L s E I1 .. - ._ . ._ . .  . . . . . . . . . . . . . .  

. . . . . . . .  . . . . .  . . .  .. . . . .  I _ . .  - - - - .- 
10.0 HINS DATE: 05-DEC-80@15:12 
44.0 HOURS CFH: 2.0 

..... . . . .  ........ -- - . . . . .  - . . . . . . . . . .  .. . . .  . . . .  . _ _ _  _ _ _ _  . . . . . . .  - - ... __ _. . . 

.. _.. . . .  

*I 

ijl ;,;; 
PAGE 1 . MARY GROSS BKGD EFFLUEN'T ACTIVITY 

-238 
-238 ' 
-238 
-232 
-238 

. . . .  

- - 

23 5 0.049 0.050 0.319 3.69Et12 1+04E-14 
21'; ' 8 Oil16 ' 0 .084 D.332- "1.29Et13 8;82€-15 

1124. 6 0.083 0.055 0.331 3.64Et12 5.0J.E-13 
10. 6 0.077 0.066 0.331 6.32Et11 4.11E-15 
28. 10 0.188 0.119 0.334 '2.12Ei-11 1.15E-14 

. . _  

(FE13) 
. . . . . . . .  -. .......... ....... . . . .  - ,. ....... . -  

7.3s 

. . . . . .  

3134E-15 0.038 0.012 3.47E-01 
2;75E-15 .o,114.. o..036 2;94F.01. - .... . . . . . . . . .  

1 r09E-13 1,822 0.395 .- WFIRNING 

3436E-15 0.002 ' O.O01"3;'85E-'Ol" 
lr64E-15 0.003 0.001 4.11E-01 . " '  ' i 

d u c k  

-ut; 1-R 
QYC. 

C c ) n C .  - .  u&. . - .. .* pc 
~ 

-1.3 ........ - -.?lkT - - .............. a. a 0 x 'Ici 
. . .  _-I ... . .  

. . .  . . . . . .  _. . . .  . -. - .... 

_. - . . . . . . . . .  

._  .. - . - -. . . . . . . . . . .  - 

...... 
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. . . . .  - ..... 

. . . . . . . .  . . . . .  - - - . -_ 
C C I f l P U L S E I l  

- . _ - - .._ -- - - TYPE:-STACK ' SAMPLING PERIOD 08-UEC-80@08 :DO THRU' 1FDEC-80808: 00 ' .... . . . .  

_. , - . . . .  '10.0 "MINS DATE: '19-DEG-801?11:'30 ' 

168,O HOURS CFM: 2 .0  
URS . .  

. . .  ... . . . .  . . .  ... _ _ ._ - . .  - __ - - . . - . - -- . -- -. ._.. . . _  

I H A R Y  GROSS EKGIl 
OTOFE COUNTS LLD CPMt-ERROR EF'FIC 

U-238 24. 12 0.238 0.134 0 .341 
U-238 7.  8 0.133 0.055 0 , 3 4 4  
u-23~1 1178. 5 0.0'61 0 ,054  0 .326 

U-238 136 8 0.122 0.087 0 .319  
H-232 8. 7 0.08El 0.069 0 .334 

( F E - 1 3 )  

EFFLUENT ACTIVITY 
VOL(ML) U-CI/ML t -ERROR 

4.31Et12 8.02E-15 2.45E-15 ' 

4 + 25Et 12 4 I 57E-13 '"9; ?OE-14 
7 .37Et11 2.70E-15 l * l ? E - l 5  
2 47Ei.11 5 J4E-14 1 24E-14 

s t L ' C  l i  
a d c  . 

c o m c .  

A d :  / ... 9, 
. . . .  

PAGE 1 

. - __ . .- _. 
u-CI t-ERROR . ZHPC 

0.035 0 .011  2.67E-01 ' 

1'; 939 -0,420' " 

0.002 0.001 2.70E-01 
0 .013  0.003 1.*78Et00 

... . . .  

. 

....... _ -. ... 

........... _ . . .  . . . . . . . .  ..... -- 

. . . . . . . .  - . .  __ ._ ................ - ... 

- . . . . .  - ..... - . ~~ . . . . . . . . . . .  
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P0.NriQ 
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. . . . .  
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C 

.... ._ 

I 

.. . . _ i  

. . _  
. 

_ _  _ . . . .  
i 
I 

I 
. . _. - . . - - . __ . . . . . . . . . . . . .  

I 
. . .  - _ .... . . . . . . .  __  . __ . L 

. . . .  . . .  - ._ .._ 

_. _. __ .... -. .... ._ - ... - .... 

. . . . . .  __ - _. _. . _ . .  . .  . . P U L S E 3 1  

I V  
I, 
In 
1:' 
!; 
I' 

i. 

1 ,  

1 8  

1 :  

3 TYPE: STACK SAMPLING PERIOD 04-JAN-80@16:00 THRU ll-JAN-80@16:00 
. . . . . .  . . . .  . . . . .  . . . . .  . __ - _. - - ....... . . . . .  _ ... - __ - - - __ , - - - - -- _- - - 

:: 10.0 PIINS DATE: lS-JAN-80@12:41 
:-:I68 I 0 '  HOURS . CFM:. 2 iO 
iOURS 

'RIPIAR-Y. . -GROSS ..- . - .BKGD - 
ISOTOPE COUNTS LLD CPHt-ERROR EFFIC 

PU-239 .: 5. 10 0.177 O.O?O 0.345 
PU-239 5. 8 0.116 0.075 0.354 
PU-239 71. 2 0.200 0.447 0.332 
PU-239 ' .. . 7 .  . 11...0.216 O'i.154 0.35& 
PU-239 1. 6 0.083 0.086 0.342 

....... . . . . . . .  ... 

. . . .  

. . . .  . 

&CFL_.JENT. ... ACT.1 V I  TY.. _. .. .. _. ._ - -- . 
UOL(HL) U - C I / t l L  t-ERROR U-CI .+-ERROR XMPC PAGE 1 

._ . . .  . _ -. _ . ._ . ._ - . 

8,YQEt l l  2.63E-14 6.26E-15 0.023 0.006 4.38Et01 WARNING 
. . . . .  ... ._ ..... __ ._ ._ . .- __ __ _ 

.. . . . .  . . . . . . . .  _ . . . .  

. .  _. . ._ . _ . . - 

. . . . .  . . . . .  

. . . . . .  

..... .. _. ...... -. - . ._ -. .......... 

... . .  



C C I M P U L S E I I  

1 TYPE: STACK: SAMPLING PERIOD ll-JAN-80@16:00 THRU 18-JAN-80@16:00 

.? 

. . . . . . .  . . . . . .  ... . . . . . .  . .  . . . . .  .. ._ ._ .- _. 
:: 1.0.0 MINS DATE: 25-JAN-80@12:11 
::168.0 HOURS CFM: 2.0 
IOURS '.' . . . . . . . .  

. . . . . . .  - _ .. __ ._ ......... __ .. - -. . - - .... 

'RIMARY GROSS 
:SOTOPE- ' eOUNTS 

FU-239 3. 
PU-239 5. 
FU-239 36 
PU-239 8 
PU-239 0 

. . . . . . . . . . . . . . . . .  - . .  

. . . . .  . . . . . .  .- . - ...... -. _ . _ .. ... - .. 

6 0,066 0.061 0.337 
14 0.283 0.108 0.342 
4 0.038 0.048 0.317 

12 0.227 0.109 0.341 
5..0.061 '0 6 0'1% 0.931 

.... 

. . . _. - 
8 . 9 0 E t l l  1.42E-14 3.87E-15 0.013 0.003 2.37Et01 WARNING 

... .... . . . . . . .  _ _  . . . . . . . . . .  _ __ . __ ._ - _. _ -. -. . 

. -.. ... _ . . . .  . . . . . . . .  

.. - . . . . . . . . . . . . . . . . .  - .. 

........... -. ..... - ........ -. . _- - .. _. .. _- . . __ . - .... 

. . . . . . . . . . . . . . .  - .... -, . ......... , . . . .  

- . .  . .  . . . .  

. . . . . . . . .  - ............. .- . . . . . .  

. . . .  

. 

._ . 

. . . .  

.__ ._ . . 

- . .  

. . . . . . . . . . . .  _. . __ . - - .. . _ _  ...... _ -. -. , 

. . . . . . .  .- ... ._ . __ . . . . . . . .  



- . . .  __  .. - - -  C C ' I  M P 'U 'L  'S E I1 " --. . .  .. 

. . . . . . . . .  . . . . . . . .  . ... ........ _ . - - .- - -- - .- - -50 TYPE: STACK SAHPLING PERIOD 18-JAN-80@16:00 THRU 25-JAN-80@16:00 
_ .  .... . . . .  _.. 

. .  
[ME: 10.0 MINS DATE: 01-FEE-801?11:54 
[ME:ld8.O-HOURS. CFM: ' 2 . 0  . ' ... 
? HOURS 

. . .  . .  - 

..... . .... ... ... .. . _ -. - PRIMARY .-GROSS--. ...... PKGD.. . _ _  . . . . . . .  __ EFFLUENT. /ICTIV.ITy ........... 
D ISOTOPE COUNTS LLLl CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U - C I  +-ERROR ZMPC PAGE 1 

4 PU-239 
4 PU-239 
4 PU-239 
1 PU-239 
3 PU-239 

. . . . . . . .  - . . . . . . .  4. 8 0.127 0.0.79 0,342 
20.  12 0.222 0.122 0.339 1.20Et13 6.63E-15 2.15E-15 0.080 0.026 l ~ i i E t 0 1  WARNING 
86. 11 0,211 0.108 0.338 8 .90Et i i  3.14E-14 7.57E-15 0,028 0 .007  5.23Et01 WARNING 

._ ..... _ .... .......... ... . . . . .  _. - _ . ._ 5 .  . - ' 8  O-i l16 Oi'V75.0.35?.-.. . 
2. 10 0.177 0.071 0.336 

........ ... . . . .  . .  . . .  ... _. . . .  __ . ._ ... _. . . . .  . .  ._ 

. . .  
. .  

. . . . .  . . . . . . . .  

. .  .. . .  . . . . . . . .  . .  . . . . . .  -- _ - 

. . . . . . . . . . .  . _._ . . .  ._ . ._ . . .  

. . . . . . . .  .. -. . .  .- - . . . . . . . . .  . 

. . . . . . . .  - _. - - __ _. . . .  . _. . .. ... 

.... __ . 

........ 

........ ... ..... - ... 

. . . . .  . . ..... -. 

. . . . .  . .  . . . . .  __ - __ . --- 

__ .... . . . . . . .  _ -  _. . 



C C  I M P U L S E 31 

.SO TYPE: STACK SAMPLING PERIOD 25-JAN-80@16:00 THRU 01-FEB-80@16:00 
- . _. . .  ...... . . . . .  

ME: 10.0 MINS DATE: 08-FEB-80@10:43 
ME:168.0 HOURS CFM: 2.0 

' HOURS 

. . . . . .  . -. _ _  . - - - PRIMARY GROSS PKGD EFFLUENT FIC.TIUI.TY ... 
XMPC PCIGE 1 UOL(M1.) LJ-CI/ML +-ERROR U - C I  +--ERROR ISOTOPE ' COUNTS LLLl CF'M+-ERROR EFFIC 

PU-239 9. 5 0-OS0 0.035 0.333 6.72Et12 3.23E-15 1.33E-15 .0.022 
PU- 23 9 3. 7 0,088 0.074 0.330 ~ 

: IWJ-239 30 4 0.027 0.036 0.333 8.90Et11 l . l JE -14  3.19E-15 0.010 

, pU-239 
PU-239 9. 5 0.061 0.069 0.346 1.03Et12 3.07E-15 1.25E-15. 0.003- 

6. 8 0.111 0.069 0.342 

._ . .... 

0.008.5.38Et00 WARN.ING. . . . . . .  _- -. 

0.003 1.88Et01 WARNING 
0.001. 5.11Et00.WARNI-NG .. -. - 

... 

.. - ._ . . .  

. . .  

. . .  _. . . .  

- 

.. -- . . .  

. .  . . . . .  - ... - - . 

... -. ... .- . . -. - 

. . . . . . .  _. . .  . __ ... ... 

. . . .  . . . .  - . . . . .  - - . 

. . . . . . . . . .  - .- - ... 

...... - ... .- -. 



. . .  
. - . . . . .  

, 
0.017 1+45Et02  WARNING 

0.001 3.73Et00 
- . !  

I 

! 

-'0.001- 5s27EtOO- WARNING ' -- - '  -' - . 

.. . . . .  

._ . . - . ._ - . . . . . . . . . . . .  _ _  . . . . .  

........ - . 

9, 

9, 

I S  

* '  

,: 

. . . . .  . .  .. 
._ 

. . .  ._ - .. , . .  . . . . . . . . . . .  . . . . . . . .  _. . . .  _ . ._ ..... -. . . . . .  . . . . .  _ _  ... __  -, . _ ,  -. .- - . - .-. .... .. 

. . . . . .  . . . . .  _. .... - - - .- . .  .- -- . - . 
I . . . .  . .  . .  

! 
I :  

: I  
,1 
1: 

b .  

. . - _. ._ - _- --- - .- . - . ... 
' C C I M ' P U L S E 3 3  ' -' . 

' TYPE: STACK SAMPLING PERIOD 01-FEB-80@16:00 THR'U 08-FEE-80@16:60 

. .  

. . . .  ............. . . . . . . . . .  . ...... - ... 

1: 10.0 MINS DATE: 19-FEB-80@12:30 
::168;.0 HOURS ' CFM: '2.0 "' 

. . . . . .  
IOURS 

. . . . . . . . . . . .  __ .- - .. ... -. . . .  - . , .. ./: 
. .. .- - ._ . . . . . .  - ......... -- ............. EFFLUENT " ' A C T I V I T Y  . , 'RIMARY ,-.GROSS' .- """BKGD - 

:SOTOPE COUNTS LLD CPMt-ERROR EFFIC V O L ( M L )  U-CI/ML +-ERROR ' U - C I  +-ERROR XHPC PAGE 1 

FU-239 6 .  8 0.133 0.090. 0.329 
PU-239 7 .  13 0.266 0.090 0.362 
PU-239 238. 10 0.183 0.111 0.343 
PU-239 1 1 .  2..0.200 0;-447 0.360- 
PU-239 7. 0 0.000 0.000 0.396 

8 . 9 0 E t l l  8.71E-14 1.95E-14 0.077 
' 2 e03Et12 '. 3.16E3;15 1.25E-15 0'*003 

5.42Et11 2.24E-15 9.72E-16 0.001 

. . . . . . .  ._ .li" 
; I, 

. . . .  .. . . .  . -. lj 

I - _._ . . . . . . . .  . _. .. ._ ._ .- .. - - --- . . . . . . . . .  . .  

! 
I . . . . . .  . . . . . . . . . .  -_ -. 
! 



. 

. .  _ _  .. -_ ._ - . . . . . . . . . . . . .  . .  . . . .  .. Et168.O"HOLlRS .. CFH:" 2.0 ..... 
HOURS 

PRIMARY-- .  GROSS BKGD-. -.-EFFLUENT- -. P I C T I U I T Y -  . 
ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML t-ERROR U - C I  +-ERROR XMPC PAGE 1 

. . . . . . . . .  . .  __  __ - .- .- .- . - - _ - - .- - . ._ 
i 

PU-239 6 .  10 0.177.0.130 0.336 ' 

PU-239 2. 9 0.144 0.088 0 .358  
PU-239 32. 11 '0 .205 0.095 0.347 8 . 9 0 E t l l  1.0915-14 3.10E-15 0.010 0.003 1 * 8 2 E t 0 1  WARNING 

PU-239 0 .  10 0.183 0.111 0.342 

. . . . . . .  . . . . . . . .  . 

I 
'PU-239 . . . . .  '5. . 4 0.038 0.022 0.337 . l e03Et . I2  .1..73E-15 .9.14E-16 0..002 .-O.O01-.2*89E-+OO-- . . . .  - --. . . . . . . . . .  

. . . . . . .  _ . .  
I 

1 ,  

( 9  

I ,  

I '  
! '  
1 ,  
!I 

:' 

! 

i .  
. . . . . . . .  - . - ...... _. - . . . .  - ,  . . .  -h C C  I M P U L S E 13 . .  

... 

. . .  ................. .... .... . . . . . . . .  . . . .  ... ... ... .. ..... . . . . . . . . . . . .  . . . .  - 0 TYPE: STACK SAHPLING PERIOD 08-FEH-80@16:00 THRU 15-FEB-80@16:00 
... - __ _ _ _ - -. - .  -- -- 

. . . . . .  .. . . . .  

. . . . . . . . . .  
I 
1 
I 
I 

..... I ......... . . . . . .  . .  

I 

I 

. . .  . .  ....... . . . . . . .  
. .  

.. ........... . . . .  . . . . . . . . . . . .  

. , . . . . .  - -. ... -. ... _. - .... _. . . . . . .  
. I  
' = '  I . . . . . . . . . . . . .  . .. ._ -_ -_ ... ._ _. _. ._ . - ... I 

-. . _. ... , . . .  _, ........ .. I 
.... - .... - . . . . . . . . . .  _ _ . . I  

. . . . . . .  _. .... - . . __ . ._ .. _. . . . . .  _. . . . . . . .  



... . .  

~ t I n P u L s E 1 1  
. . .  . . .  . .  . . .  

1 TYF'E: STACK SAMPLING PERIOD 15-FEB-80@16:00 THRU 22-FEE-80@16:00 

. . . .  .... ........ -. 
I :  10.0 MINS DATE: 29-FEB-80@14:54 
1:168+0 HOURS CFM: 2 . 0  

. . . . . . . . .  - . . .  

i U U R S  . " ' ' _  

'RIMARY GROSS 
ISOFOPE . -...COUNTS 

PU-239 4 .  
PU-239 4 .  
PU-239 19, 
PU-239 4.  
pu-239 ' .  ..-1 i 

- ..... ........... 

BKGD EFFLUENT A C T I V I T Y  
L - U  CPMt-ERR'OH--EFFIC--..--- .UOL-(ML )- ..... U-CI/ML +-ERROR 

7 0.105 0.046 0 .339 
9 0 .161 0.05'9.0.322 

10 0 .166 0 .103 0.328 8 . 9 0 E t l l  6.60E-15 2.17E-15 
8 0.122 0 .061  0,338 

12 0.22-7.0:1.30 Oi.340- . . .  

, .  . . .  

_. ..... . i  

. . . . . . .  

. . . . . . . . . . . . . .  

. . . . . . . .  

.... 

_. . 

. _  

.... 

. 

. . . . .  . 

.... . - . . . .  

.. 

... 

.. 

... 

. .  

. . . .  _ .  ._ . . .  -- 

U-CI .+-ERROR- .---%MFC-PAGE .1.. . . . .  

. . . .  . . . . . . . . . .  .. __ 
0.006 0.002 1 , l l E t O l  WARNING 

.. - .. . . . . . . . .  _ . - - - ,. ... 

. . .  . . . . .  ._ 

... .. . .  ._ .... _ . . .  ._ 

. . . . . . . . . . . . . . . . . . . . . .  

.... __ . ... - .. ._ -. , ._ __ ............ 

... ........ -_ .............. 
. .  

.... 

. . . . .  

. . . . .  

. . . . . .  - 



- . 

t C . 1  M P U 1 S E I1 

TYPE: STRCK SAHPLING PERIOD 22-FEE-80@16:00 THRU 29-FEE-80@16:00 
._ .. . . .  . . . . . . .  . .  . . . . . . . . . .  . .  ..... -. - - - _. - _ _  ___ . . . . .  

..... - . __ ,. .. - . . . . . . . .  ._ -EFFLUENT- -ACTIVITY-. . - .. _. ?IMARY.-----GROSS ' '  ' -PK'CsrJ : 

SOTOPE COUNTS L1.D CPHt-ERROR EFFIC  V O L ( M L )  U-CI/ML +-ERROR U-CI  t-EFrROR XHF'C PAGE 1 

=U-239 
=u-239 
:'U - 239 

' 8. 9 0.130 0.108 0.340 . .  
8. 12 0.222 0.130 0.339 

15. 12 0 .222  0,130 0.336 8 . 9 0 E t l l  4.81E-15 1.72E-15 0.004 

. . . .  .. ._ - .... 

. . . . . .  

. - . . . . . . .  . ......... 

.... ._ 

....... 

. . .  - .... __  

. _. _ _ _  . . . . . . .  __  
0.002 8.02€+00 WARNING 

-0.002 - T i 7 9 E t 0 0  WARNENG -. .'. 

. . . . . . .  - 

. . . . . .  _ . _ . . .  

. . .  ... _ 

............. 

.............. .. ..... .. 

_ . ._ - 

_ .  ....... 

_ .  

._ . . . . . .  

. .  

... 

.. - . 

. . .  

. . .  

.. - 

. . . . . . . . . .  



. . - . . . .  

1 TYPE: STACK 
. 

I :  10.0 MINS 
I :1-6%; 0 HOURS 
{OURS 

[ E  I ' M  P ,.-L S E .]I' - 

SAMPLING PERIOD 29-FEB-80@16:00 THKU 07-MAR-80@16:00 
. . . . . . . . . .  .... _ . . . . . . .  __ . --. . . . .  ._ . .  - .... _. .. _. . 

DATE: 14-MAR-801?09:56 
. . . . . . .  . .  CFH:.. 2.0 

....... - - . . . . . . .  

... .... .... _. ._ . __ ._ - ... -- . -- .. 

- _ . -. ._ . - - ,  . . _. ._ - - . _. _ .  EFftUENi AC'TIV.1-TY 
[SOTOPE COIJNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML t-ERROR U-CI $-ERROR ZMPC PAGE 1 

"KIMARY - BROSS . '' - E(KGD . _. _ _ _  _ _  . ........... 

PU-239 7 .  12 0.238 0.105 0.340 
PU-239 5 .  7 0.088 0 .054  0.327 
PU-239 25 9 0.133 0.105 0 .348 8 

11. '. 8 0 ~ 1 ~ 1 & ~ 0 ~ 0 9 0 ~ 0 ~ ~ 3 0 7  .- 1 PU-29Y ' 

7 0.100 0.066 0.344 - 
Pll-239 ! *  

. .  

. . - . . .... . 

..... 

. . . . .  

. . .  

..... 

. . . .  

....... ........ ....... 

. .  

........ - . __ - . . . . . . . . . . . . . . . .  

0.002 1 .43Et01 WARNING 
~O-iU02-6~-76EtOO ..WAKNING.-. -. - 

. . . . . . . . . . . . . . .  

. . . . .  .. _ .. 

......... . . . . . . .  ... 

, _. ... _. . .  .. 

. _. . . . . .  __ .... - .. ......... 

. . . .  , . . .  - .... ... 

. . . . . . . .  . .  ._ .. ... 

.... ._ 

.... .. 

_. - 

... 



m - 

0 
0 

Q 

ei 
0 
W 
I 
P 

r 
1 .  

+* 
rl 

a 

? 
-4 

3 
P 
I 

' I -  

O 
0 

Q 

B 
0 m 
I 
K 
U 
E 
I 
h 
0 

0 
H 
K w 
L 
el 

. %  
CI 
-I 
L 
E a: m 

Y u 
' Q  

I- 
VI 

W 

!- 

.. 
d 

a 

.* 

P 

.. 
W 
I- 
U 
0 

.. . 

. - _ _  
~ . . . . . .  - 

I 
I I 
i 1 

I 
I 
I 

I 
I 
i 

1 
i 

I 
I 

i 

i 
I 
i 
I 
i 
I 
I 
I 
i 
i 
i 
i 
i 
i 

! 
! 
i 
i 
I 

i 

! 

I 
i 
I 
I 
I 

i 
i 

I 
1 
i 

I '  
I 
I 
I 
i 
i 

' !  

I 
i 
1 
I 
1 
i 

I 
! 
I 

I 
i 
i 
i 
i 
i 

i 

i i 

i 



. - ... .- . I :I 1 TYPE: STACK SAMPLING PERIOD 14-MAR-80@16:00 THRU 21-MAR-80@16:00 _ _  . - ... l a  

I 7  

iOURS I, 

. BKG- ..... E:'PPLUE-"T-AC.TrVI'Tr ...... --- . I :  
I!, 

U-CI +-ERROR XHPC PAGE 1 111 

I: 10.0 MINS DATE: 28-MAR-80@12:22 ......... I: _ _ _  - --J :zEaTo-Fm U R F ' C F H :  r . G  

I 
ROSS' *RIMA- 

[SOTOPE COUNTS LLD CPHt-ERROR EFFIC WOLCHL) U--CI/ML +ERROR 
' 







.- .-_. 



. - 
............ .- ... ... .- ... . -- - . 

1 1 2  

'U-239 12. 9 0.144 0.107 0.320 1.20Et13 4.17E-15 1.58E-15 0,050 0.019 15995Et00 WARkING 'I 

'U-239 . 14. 7 0.105 0.080 0.325 8.90Etll 5.04E-15 1.79E-15 0.004 0.002 8.40Et.00 WARNING 1,: 
i( 

- .. __ 

.p=p-.----p*, - - -- . 5 - - - - & ; - O W  O - ; i 3 - M S E t O H A R N f N - -  -.__f I 7' O r 0 8 8  .'4i-o74 O i 3 3 5 . . . ~ € t ~ 2 . - - 8 . 7 ' 3 € ~ - . 2 ~  
117 
I .  

7 c  -=.- K'P..U..C'-s-E~ ..... --..- . ... - . .  - - 

._- C_.. 

TYPE: STACK SAMPLING PERIOD li-APR-80@15:59 THRU 18-APR-80@15:5Y -- --- -...- .. ... 

.___- -.--- : 10.0 MINS DATE: 25-APR-80@14:30 

IURS 
- .- ......... . - .3ZT+UHUUR?TFH: L' 0'0'' ' 

-ROS--.. .-.-KGU...- .................. .--.- .EFptuE~-y--*c'rI"I Ty -..- 
I, XJTOPE COUNTS LLD CPflt-ERROR EFFIC 'JOLCML) U-CI/HL +-ERROR U-CI +-ERROR XMPC PAGE 1 . 

..... ...... , _.. _ _  , . -. .. . . .  _-. 1:: 
' lP 

i l l .  
I .  

...... __ . .  ___ . . .  -. . ... .. - .. . . . . . . . . . . . . . . . . . . . . . . .  _.. .... . ... __ - - /j: 
4 

: 

. . . .  ...... 
1 2 4  

-- _..__ 

.. lj 
... . . . . . . . . . . . . . . . . . . . . . . . . .  ' + I :  - .- . .  -- 

I 



-- fc+p.:u-*Jp 

1 TYPE: ' STACK SAMF:LING PERIOD 18-APR-80@15:59 THRU 25-APR-B.0@15:'59 -.-- 

: 10.0 M I N S  DATE: 02-MAY-80811:05 

I'D 
UOL (ML ) U-CI/HL +-ERROR U-CI '+-ERROR n w c  PAGE 1 ) I I  

SOTOPE COUNTS LLD CPMt-ERROR EFFIC 

1x2 
4 -*.o.3r~oqj'.m3-. '-37- 111 

- - -. ._ .- .. 

i:: PU-239 S. 10 0.172 0.079 0 .320 
FU-239 19. 5 0.050 0.043 0.325 8 . 9 0 E t l l  7.20E-15 2.29E-15 0.006 0.002 1.20Et01 WARNING 



- - "rrc-TpTp' LTt-.' ~ ~ E - f f  ...._. - L - - -- -- 

1-50 TYPE: STACK SAMPLING PERIOD 25-APR-80@15:59 THRU 02-MAY-80@15:59 - - - - .. . ..-.. -- _- - - .. -- - 

IME: 10.0  MINS DATE: 09-MAY-80@15:28 *w.- -W(.JRS-*FH> ---- .. .- 
5 HOURS 

--PRI H m ~ * O S s  .-.-Bt+3[, - - - f F F t t l E N W C T * V F % .  -' 

ISO'I'OFE COIJNTS LLD CFMt-ERROR EFFIC UOL (ML) U-CI/ML $-ERROR U-CI t-ERROR XMFC PAGE 1 

*-. pu* -.+-.$l...(),+s# 0,099+34+-. - - .- - . -- -. 
14 FU-239 5.  9 0.155 0 .118 0.325 
,'A PU-239  . 7 .  ' 6  0 .072  0.083 0.335 8 . 9 0 E t l l  2.37E-15 1.08E-15 0.002 0 .001  3+95Et00  

8 PU-239 1. 12 0.256 0 .098  0 , 3 5 2  
4-- P-9 -- . lo..* **--9-3-- -. 
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I !  

U-239 40 I 6 0.077 0.083 0.376 E!.YOE+ll 1.32E-14 3.S3E-15 0.012 0.003 2.20Et01 WARNING 
U-239 1. 9 0.155 0.095 0.339 111 
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- . ...... ......... . ... . . . . . . .  ___  . . . . . . . . . . .  . . . . . .  . . . .  ...... - _. . . . . . . .  
1 

.......... - ___.._.__.... -. ..._ _.. _---. -.-----. . - ....-....-_.-.. . . .  . . .  . . .  . . .  . . . .  ... . . . .  . . .  . . .  . . .  
. .  . .  

. . .  
. .  

. . .  . . . .  
. .  ,,. . 

. . . .  

. .  . .  
. ,  

. . . .  
. .  . .  

.... .... ...... ...... .. ---...---- .- i - _.I -_.-.-.._...I.-.-.-. ..: ..-..._ i i -.- ...- -..-.-.--...-.-..- 

. .  

. . . . . . . . . . . . . . .  . .  
, .  .' . ,  . . .  

.-- - .__-.I. I-. 

. . ' , .  
. .  

.' , 
. .  

. .  

, I  . .  ' .  :' E t ' .  I M .P 'U  L S ' E  I1 
. .  . .  

.. . ......... . . . .  ........ . . . . . . . .  ... ............. . . . . . .  . . .  . . .  .. 

TYPE: S'TFICK SRMPLING PERIOD 23-MAY-80@15:59 'THRU 30-fiFIY-80115:59 

. . .  . .  - - . . .  . .  . .  . . . . .  
. . .  

. . ,  
. .  . .  . .  . .  .. --- 

...  
. .  

... .. . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . I  . . . . . .  

: 10.0 'MINS DRTE: 06-JUN-80@11':52 , . .  . .  
: i 6 B + O  HOURS CFM: 2.0 , . i. 
)Ut+$& 2- - ._ ._ :  

: I n R R Y  , 1XOSS H K t i D  EFFLUENT A C T I V I T Y  
;@TOPE- EOlJN1:S LLEl . CPM+-ERROR. EFFIE. .-...--uUk.( HL) .,., ..U-(??/nl; .. .,.+-ERROR .... U-u.1 .+-ERROR...:- . .  ...xMpC ...... P h G p  I..., 

. ,  
. . . .  . . .  . '. 

. . . . . . .  
.:. . 

. .  . . . . . . . . . .  , .  . . .  . .  ..... ...... . . . . . . . . . . . .  ... ... . . .  I , .  
'U-239, ' . ' '1. ' 8 . 0 . 1 2 2  0.061 0,;352' . . .  
' U - Z b . .  1.. 9 0,138. 0 .o.q i _.... 
'U-239 . 11. 8 0.127 0.114 0.350 8.90Et.11 3.52E-15 1.35E-15 0.003 0.001 5.86E.tOO WARNTNG 
'U-239 6. 7 0.094 0.058 0.339 .4J4z$L-. ...... ... ........ ... ... ....... . . . . . . . . . .  . . . . . . . . . . . .  . . . . .  ..... 

. . .  
2, -11 0 ,  194 0 .  1.30 ...0.345... - , __I._. ...-. 

. . .  . .  . . ,  .. 
. . . .  

, .. . .  . .  . .  . .  . .  
. .  

.. i n  1 ....... ., . I, 
. .  

.. '. ": kj . .  ......... -. . - ... 
111! 

~~~ 

. . . . . .  :.*I 
54. 

. . . . .  . . . .  . ...-., : 
. .  

. , _  . 
w 

. . . .  . . .  . . .  . j.i 

1'! 

. . .  . . . . .  . . . . . .  . . . . .  . . . .  . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . .  . .  
. . . . . .  - . . . . .  . . . . .  .,..I ..$ .. , .  . .  

- - ,- 

'ii 

..... ........ .d 
,I 

. - . . . .  -. .... --- . -. . . . . . . .  ............................ .. . ............ . . . . . . . . . . . . . . . . . . . . . .  . b:/ - 
. . . . . . .  . .  . .  . .  . .  . .  

. .  
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... ................. ............... .............. ..... q .-_ - 

.............. 

..... I.{ ...... ........ 
- - - ' I 1  

... .. . . - ..... -- ..... 

. .... -.-- .......... .- . - ........ 



.. ... .... - _ _. .. __ .... - - 

- .. .... ...... . ... ............... _ ........ ..... -. .- 

....... ........ ...... ....... -- . - ... .- - 

_. -- ..... _ . . .............. .. .-- -.-. 

........ . .  ... . .  .. - ._ ._ - - . ... - . __ - - . . - 

.......... ...... ___ ._ - - .. - . - . ......... 

... .. ...... .. ...... ,- ...... __ . . .  . . . . . . . . .  .... 



.. 
... .. .. - 54- 1 :: r ; H - E - . - 3  3 * -_ 

-50 TYPE: S'TACh SAIIF'LING PERIOD 13-JUN-80@15:59 THRU 20-JUN-80@15:59 
....... .... ......... .. - 

'ME: 10.0 MINS DATE: 27-JUN-80@11:44 
~ & & H . Q ~ - ~ M . ~ *  .. - -_ -- - - . 
' HOURS 

-p*.*_Gw- .- B K G f t - .  ........... EFFtUEW+Tf  rj ITS 

r-.Ptt..Z.,T ii. * M O @ * ; - t @ & G  ..>LO " 

......... 

....... .... ....... . 
ISOTOPE COUNTS LLD CPMt-ERROR' EFFIC VOL(ML) U-CI/ML t-ERROR u-CI +-ERROR XMPC PAGE 1 

....... ...... -- .. 
I PU-239 2 .  7 0.094 0.110 0.330 
I PU-239 13. 8 0.122 0.OY3 0.344 8.90Etll 4.33E-15 1.58E-lS 0.004 0.001 7+22EtUI )  WARNIFIS 

............... ,- . - ... ......... ...... - --- . -  

. .... .. . -. ....... ..... - -. 

....... . - , . . .  ---_ , . __ 

....... ........... .......... .......... . . . -. . 

- .... ..... .- ........... __ ...... . 
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. . . . . . . .  

.. 
. . _. . - - -_ - - . -- - - . . . . . . . . . . .  . .  

C C  I M P U L S E 11 I .  

.. 
TYPE: STACK BAMPLING PERIOD 27-JUN-80@15:59 THRU 03-JUL-80@15:59 

. .  
10.0 MINS DATE: l l-JUL-80@11:24 

144.0 HOURS CFM: 2.0 
. . . . . . . . .  .. . -. - . . . . . . .  . . . . .  - 'URS ' 

. . . . . .  ._ . _ - 

. . . .  - . _ _  . . . . . .  - .... ._ -. ... 

IHARY GROSS BKGD EFFLUENT A C T I V I T Y  
OTOPE COUNTS LLD CPH+-ERROR EFFIC UOL(HL) U-CI/ML t -ERROR U-CI  .+-ERROR . XMPC. PAGE-1 

U-239 2r 10 0.177 0.109 0,330 
u-239 0 ,  ' ' 7  0.094 0.039- 0.335' 
U-239 7. 10 0.188 0.108 0.353 
U-239 3. 11 '0.216 0.096 0.332 
U-239 1. 1 0  0 .177  0,097 0.309 

. .  . .  . . . . .  . .  

. .  .. - . . . . .  _ _  . . . . . .  

. _  . . .  

.... . _. - .. - . . . . . . . . . . . .  

.. . . . . .  ._ _._. .... - 

. . . . . . .  - . _. ....... - _. .- ......... 

. . . . . . .  _. .. -. . - - _. .... - _. 

. . .  

. . .  

.. . .  .- -. . . . . . . . . . . . .  

... 



-- . . I 

I 
I :  

. 1 ,  
.... _ - ._ 

C C  I M P U L S E 11 

..... . .  ._ .. - _. - - - - - - TYPE: STACK SAMPLING PERIOD 03-JUL-80@15:59 THRU 'l'l-JUL-80@1S:59' 

: 10.0 MINS DATE: 18-JUL-80@13:30 
:192.0 HOURS CFM: 2.0 
IURS 

2IMCIRY GROSS Bt iGD 
SOTOPE COUNTS LLD CFMt-ERROR EFFIC 

-. . __ . . . .  . . . . . . .  . .  

'U-239 6 .  11 0.216 0.096 0.332 
'U-239 1. 12 0.227 0.075 0.309 
'U-239 12. 6 0.077 0.066'0.333 
W-239 19 7 0.088 0.048 0.336 
U-239 ' 0. 7 0.088 0.060 0.337 

. . . .  ... ... .. ..... ...... _ _  . .. .  ._ _. 
EFFLUENT CICTIUITY 

UOL(ML) U-CI/ML +-ERROR U - C I  +-ERROR XMPC PAGE 1 
. . . . . .  _. ._ . ..... 

1.02Et12 3.73E-15 ' 1 -39E-15 0.004. -0iOOl .-6."L2E~OO-WARNING---.-.- ' 

1.17Et12 S.97E-15 1.92E-15 0.007 0.002 9.94Et00 WARNING 

. .  .. .... 

. _. -. .. ..... 

. .  . . . . .  . . . . . . . . . . . . . .  

. . .  .... _. ... . _. . . .  .. ..... ... 

_. . . . . . . . .  _. ._ . . . . . . . .  

.- ... . 

. . .  ._ . . . . . . .  

. -. . _. . . .  _ . .  __ .. ._ . . . . . .  .... 

. . . .  ._ . . . .  . . . . . .  - - _. . .  



.. _. ... _. _. - . . . . . .  

. __ __ - __ _. _. _ -- C C  I M P U L S E 11 
. . . .  . . . . .  _ _  _. - _ - 

TYPE: STACK SAMPLING PERIOU ll-JUL-80@15:59 THRU 18-JUL-80@15:59 

10.0 ,MINS DFITE: 25-JUL-80@14:55 
168.0 HOURS CFH: 2.0 

._ . URS ... 

I M A R Y  GROSS 
UTOPE COUNTS 

U-239 ' 7. 
3-239 0. 
J-239 34 + 
J-239 . 4. 
J-239 5. 

. . . . . . . . . . . . .  

... - ..... 

EKGD 
~~ EFFLUENT 

LLD CPMt-ERROR EFFI- UOL (HL) 

10 0.183 0.096 0.328 
6 0.077 0.056 '0.~31-7 
8 0.116 0.106 0.360 8 . 9 0 E t l l  

13 0.250 0.111 0.323 
6 0.083 0.061 0.351 

. . .  ............ _. ._ _ ._ - 

.. ..... _ _  .... . . . .  

A C T I V I T Y  
U-CI/ML t-ERROK U-CI +-ERROR- . ..-XMPC.. FAGE . 

. . .  . - .... _ . . . . . . . . . . . . .  
1.15E-14 3.19E-15 0 * 0 1 0  0.003 1.92Et01 WARNING 

. . . . .  

. _ . . - .. , - . 

___ _. __ . _. . . . . .  

.. 

.. 

- -  

I : .  

I "3 _. . _. 



.... 

. .  . . . . . . .  -- .... - - - -. __ - - - C C  I M P'U'L S E - I 3  .. 

__. 
TYPE: STACK S A W L I N G  PERIOD 18-JUL-80@15:59 THRU 25-JUL-80@15:59 

............ - ......... 

10.0 nINs DATE: O ~ - R U G - ~ O P I ~ : ~ S  
. . . .  X68.0-HOURS CFM: . 2.0  ' 

URS 

,IHARY GROSS LIKGD 
O'TUPE COUNTS LLD CPMt-ERROR EFFIC 

U-239 '3. 7 ' 0 ;  100 0 + 043 "0.37'3 
u-239 6 .  2 0.200 0.447 0.313 
U-239 22 * 8 0.122 0.083 0.334 
U-239 73. 7 0.094 0.080 0.355 
U-239 1. 4 0.038 0.041 0.345 

. . . .  . . . . .  . .  ... . _ - - -- - --- 

._ ... -. - -. _- .-.. EFFLUENT ACTIVITY 
UOL(ML) U-CI/HL +-ERROR U-CI +-ERROR ZMPC PAGE 1 

. . .  . . . . . . . . . .  - ....... .- . ._ ... _. _. . .  _. 
1.20Et13 1.62E-15 1.55E-15 0.019 0.019 2.69Et00 
8.9QEtll 7.87E-15 2*43€-15 0.007 0.002 1.31Et01 WRRNING 
1.03Et12 2.57E-14 6.29E-15 0.026 0+.006 4*.28EtOl--WARNING-- 

. ,- ... __" I I I __ - - _. 

..... -_ . .  __ .. , ... - .. 

. . . . .  .. . _. 

.. _. . .... 

........ - ... - . _. ................. 



- . . . .  
- .  .. 

. .  . _. - ... . .  ... 

. .  ._ . .. - -. . . .  

. . . . . . . . .  .. 

3. 

I:: 
u 

.I 

C C I M P U  

TYPE: STACK SAMPLING PERIOD 

L S E 3 1  

25-JUL-80@15:59 THRU 01-AUG-80@15:5Y 
_.. ........ 

: 10.0 t m s  DATE: O ~ - A U G - ~ O @ ~ ~ : I ~  
168 . O  .HOURS CFM : 2 0 

JURS. - . . . . .  _. . - . . . . .  .. 

I I M A R Y  GROSS 
SOTOPE . COUNTS 

=U-239 6. 
=u-239 1. 
=u-239 26. 
'U-239 1. 
'U-239 1. 

BKGD 
LLD. CPW-ERROR EFFIC 

5 0.044 0.039 0.338 
5 0.061 OiO69-0 i319 .. 

11 0.205 0.052 0.319 
5 0.055 0.046 0.328 
7 0.105 0.063 0.333 

. . . . .  ._ 

E F F L u E N T 
UOL(ML) 

6.72Et 12 
_. ... 

8.90Et11 

A C T I V I T Y  
U-L'I/ML +-ERROR 

2.08E-15 1.01E-15 

9.49E-15 2.86E-15 
.... . . . . . .  

! -  
._ . . . . . .  - . .I 

..... :I .... 1 
I :I . __ - _. . _ . - - . . . 

I S  

- .... _. . . . . . .  .......... 
! 1  

- . ... -. .......... 

.................. .- -- . . . . . . .  

. . . .  .. . _ .. 

. .... .... ... ._ ..... 

.... 



..... - ._ 

I 

I 

- I  il; 
. .  . .  . . . . . . . . .  __ - _ - ... . . . . . .  . .  

C C  I M P U L S E I1 

'TYPE: STACK SAMPLING FERIUD 01-AU6-80815:59 THHU 08-AUG-80@15:59 

: 10.2 MINS DATE: 15-AUG-80@13:39 ' 

:i68+0 HOURS CFH: 2.0 
0 . .  )UR.> 

: I M A R Y  
iornPti 

'U-239 
'11-239 " 

'11-239 
'U-239 
'U-239 

. - .. . . . . .  _. .. - .. 

GROSS B t i m  EFFLUENT ACTIVITY 
COUNTS LLO CFMt-ERROR EFFIE UOL(ML) U-CI/HL +-ERROR 

24,  12 0.227 0 . 0 7 5  0.334 6 .72Et12 8.03E-15 2.49E-15 

40 b 0.072 0.066 0.348 8 . 9 0 E t l l  1.40E-14 3.74E-15 
23 7 0.094 0,080 0.338 1.03Et12 8.07E-15 2.45E-15 

. 1 .  7 0 * 0 8 8 ' 0 * 0 7 8  Qi31'8 . ' . 

1. 6 0.072 0.044 0.319 

. . . . . . .  - - .. _ .. 

. . . . . . . .  

. . . . .  . . . . . .  

__ .... .... - .. - _. .... -- ........ 

U-CI +--ERROR ' - X M P C  PAGE 1 '' 

0.054 0.017 1 + 3 4 E t 0 1  WARNING 

0.012 0.003 2.33E.tO1 WC\RNING 
0.008 0.003 1.35EtO1 WARNING 

- . . .  . . . . . . .  .. _. - . . .  

. . . .  . . .  . . . .  

. . . . . . . . . .  - . 

... - ... -. . -- .... ._ . -. ......... 

. . . . . . . . . . .  -- .- - . . . . . .  

, . . . . . . . . .  . . .  - .. .- ..... - . .- ..... 

. . . . .  - . ...... _ 

- . . . .  - ...... . __ .,. __ ... ....... 

. . . . .  - . .- ... ., . . .  



. . .  . . . . . . . . . . .  . .  - . . . . . . . . . .  
c t ~ n r u ~ s ~ i i  . .  - 

TYPE: STACK SAHPLING PERIOD 08-AUG-80@15:59 THRU 15-AUG-80@15:59 

10.0 HINS DATE: 22-ALJG-80@13:14 
168.0 HOURS CFH: 2.0 

... . . . .  IURS' - ..' ' 

:'IHCIRY GROSS RKGU 
XITOPE CDUNTS LLU CPHt-ERROR EFFIC 

'U-239 2. 8 0,116 0.070 0.318 
'U-239 "4. 9 0.138 Oi065 0,348 
u-239 15. 6 0 .077  0.026 0 .338  
U-239 2. 5 0.044 0 .058 0 , 3 1 9  
U-239 1. 11 0.200 0.093 0 .319 

. . . .  

. .  . . . . . . . . .  _. .. _ . - ... 

. . .  . . . . .  . . .  - ._ __ .... _. 

EFFLUENT ACTIVITY 
UOL.(ML) U-CI/ML t-ERROR . U - C I  t-ERRilR -XMPC. PAGE. 1 ... 

. . . . .  . . .  - . __ ._ - . . . . .  
8 . 9 0 E t l l  5.32E-15 1*#4E--15 0.005 0.002 8.87EtOG WFlHNINCi 

._ . - .__ .. 

. . .  

... 

. . . . . . . . . . . . . . . .  - ... -. 

. . .  . ._ ... ...... ._ 

...... 

.......... __ . ._ ... .- _. - __ ... 

........ .... .... ..... ....... 

. , . . . . .  -- ... - . - . _ . _ .... . 

.. _ . .  ............... __ . 
... - ....... . _ ............ 

.... - ....... 

..... 

... 



.._ . ._  

1O;O ' MINS .DA'TE: 02-SEP-80809:OO 
168.0 HOURS CFM: 2+0 
URS 

-. 
I H A I I Y  
3TQPE 

J-239 
J-239 
J-23Y 
J-23Y 
J-23Y 

- - . . . . . . . . .  
GROSS PKGD 
I:OUNlS LLD CPM+-ERROK 

7. 9 0.138 0.089 
15. 11 0.216 0.086 
6.. 6. 0.077 0.066 

1 4 .  7 0.094 0.084 
4. Y 0.144 0.091 

. .  -. - . . . .  

EFFIL' 

0 I 346 
0,318 
.O 338. 
0.319 
0.319 

- ._ 
EFFLLIEN'T 

UOL ( ML ) 

1 .ZOEtl3 

1.03Et12 

. . . . . . .  

. A C T  I U I TY 
LI-CI/tlL 

5.llE-15 

5.18E-15 
. . . .  

t-ERROR 

. . . . .  .. - __ _ - - ._ - 

U-CI +-ERROR X M F ' C  PAGE 1 
.. . . . .  . . . . .  _ 

0.061 0.022 8 . 5 1 E t 0 0  W A R t I I N G  

0.005 0.002 8.53E.i-00 W A R N I N G .  
. . . . .  . . .  _ ..... 

. .  . - .  . . . . . .  

... . . . . . .  - . .  . . . .  

. . . . . . . . . . . . . .  - _ . ._ ... . 

. .  . _. .... - . __ . 

... . . . . . . . . . . .  . . . .  

. . . . . . . . . . . . . . .  - ...... __ .. ._ __ - 

. . . . . .  

... 

... 

. . .  
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._ . 

._ C C  I H P U L S E I1 

-YPE: STACK SAHPLING PERIOD 24-OCT-80@08:00 THRU 31-OCT-80@08:00 
-. . . . .  . . .  . .  

10.0 HINS DATE: 07-NOU-80@12:18 
.68.0 HOURS ' CFH: 2.0 
IRS 

i l  

._ .... . . . . . .  - _- 

1 I1 
. . . . . . .  _ __ - ._ - . . .. . .  '-EFFLUENT ' '. A C T 1  U I TY -. BKGD 'HARY -GROSS _'' ' ' 

ITOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/HL $-ERROR U-CI +-ERROR XMPC PAGE 1 

1-239 8. 7 0.094 0+080 0.360 6.72Et12 2.48E-15 1.09E-15 0.017 0.007' 4+13E+00--" 
1-239 2. 11 0.194 0.130 0.357 
1-239 41. 6 0.083 0.035 0.311 8 . 9 0 E t l l  1.63E-14 4.37E-15 0.015 0.004 2.72Et01 WARNING 
1-239 6. 1'0 0.172 0;112'0.350 - . '  
'-239 2. 12 0.227 0.130 0.339 

. . . .  ._ - . 

. . .  

11: 
... 

... .. _ . . . . .  

....... - 

... 

. .  

._ .... ... -- ..... _ ... 

. . . .  . . .  . . . .  

. . .  __ ..... - . .._ . . . . . .  .. 



. . . .  

c c  I n P u L S ' E  31 

.. 
'YPE: STACK SAMPLING PERIOD 31-OCT-80@08:00 THRU 07-NOV-80@08:00 

. .  .. - .. ... . . . .  .... 

10.0 MINS DATE: 14-NOV-80@15:02 
68.0 HOURS CFM: 2.0 

IRS 

MARY -"GROSS 
'TOPE COUNTS LLD CFMt-ERROR EFFIC VOL(ML) U-CI/HL +-ERROR u-CI 

-239 5. 11 0.194 0.128 0 .352 
-239 4.  5 0.061 0.065 0.350 
-239 1. 5 0.061 0.082 0.314 
-239 0. 10:'0;166-0.061" 0.341 '. ''_ 

-239 2. 7 0.088 0.069 0.343 

........ BKGD' .- _. .... aFLUENT--' ACTIVITY. . . . . . . . . . .  

. . .  . . . . . . . .  

. . . . . . .  

. . .  

. .  ..... ._ . . _. 

. .  

. . . . .  

_. . . .  - . .  . . . .  ... 

. . . .  ._ _. ... 

. . .  

. . . .  
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C C  I M P U L S E I1 
. .  

YPE: STACK SAMPLING PERIOD 14-NOV-80@08:00 THRU ~2l-NOV-80@08:00 
. .. . . . . . . . . . . . . . .  . . .  . . . .  . .  - _. - 

10.0' MINS DATE: 01-DEC-80@12:30 
58.0 HOURS CFM: 2.0 
3s 

WIRY GROSS 
POPE ' COUNTS 

-239 6 .  
-239 1. 
-239 3. 
-239 2. 
-239 0 4  

BKGD EFFLUENT 
LLD CPMt-ERROR- EFFIC' '-VOkLMk)- 

12 0.227 0.093 0.335 
6 0.066 0.061 0.351 
5 0.055 0.063 0.318 
7 0.100 0.061 0.342 
2 0,011 0.022'0.329 

. . . . . . . . . . .  . .  

ACTIVITY 
U-CI/ML. t-ERROR 

. . . . . . . . .  . . . . . . . .  ._ . 

___ - . ... . .  . 

. .  . __ . - -. - . 

PAGE 1 
U-CI +-ERROR - mpc-- 

... . .. _. - .. 

. . . . . . . . .  . .  _ - ._ . .  

-. . . . . . . .  ._ - 

. .  . . _ - 

. . .  

_ _  

_ .  . 

. 

. . . . . .  .. __ . . .  _- . .  .. 

. __ . . . . . . . .  _. ._- _- . . .  . . .  

. . . . . . .  ..... 

. . .  ..... . . _. ..... 

. . . . . . . .  .. - ___ _ - . - _ 

. . . . . . . . . . . . . . . . . . . . . . .  

... 

..... 

. 



- .- 

C C  I M P U L S E I1 - ....... 
YPE: STACK SAMPLING PERIOD 2i-Nau-80@08:00 THRU OS-DEC-~O@O~:OO 

3s -- 

I A R Y  
TOPE- 

-239 
-239 
-239 
-239 
-239 

GROSS 
COUNTS' 

8. 
2 .  
12. 
4. 
c d *  

. . .  - ...... . .  

10.0 MINS DATE: 12-DEC-80@12:26 
36.0 HOURS CFM: 2.0 

BKGD EFFLUENT 
LLD "CPHt-ERROR" EFFTC" VOLCML) 

8 0.116 0.061 0.362 
11  0.211 0.126 0.363 
7 0?100 0.075 0.313 1.78E-1-12 
7 0.088 0,041 0.369 

11 0.216 0.086 'Oi320' . . .  

. _  ... 

.... . . . . . . .  - .  ._ .- - 

. - _. .. 

PAGE 1 
. -  ACTIVITY 

U-CI/HL '""t-ERROR" U-CI -+=ERROR--- 3 M P C  

... 

...... 

. . .  
0.001 3.70E-I.00 

. ....... 

. . . . . . . .  

. - .... - -. 

. .- - 

. . . . . . .  .. ... 

. .. . ._ - _ _  . . 

... . . . . .  . . .  

" .- 

...... 

. . . . . . . .  

. . . . . . . .  ..... I ...... .- .. . . .  . -- ... 

......... . .  . . .  

........ 

. . . .  

. . .  

. 

. .  

. .  
._ 

. . .  

. .  



. . _ .  

I 
. .  __ - - -_ . 

C C  I M P U L S E I 1  
’ 1 .  

. ’ I :  
1 .  

Is, - I I‘ 
1-239 S, 8 0.116 0 , 0 6 1  0,325 I :: 

- . -- - - _ .  . - - . - ._ . .  TYPE: STACK SFlMPLING PERIOD 05LD€C=80@08:00 THRU 12-DEC-80@08:00 1: 
.... ._ - - - -- 10.0 HINS DATE: 19-DEC-80@11:29 

168.0 HOURS CFH: 2.0  
JRS 

r n m y  GROSS BKGD EFFLUENT ACTIUXTY PAGE 1 
ITOPE COUN’I’S LLD CPM+-ERROR EFFIC uoL(nt-) u-cI /nL t - E R R u R  11-CI +-ERROR 

. __ __ . . _. ...... . . . .  ... ... . .  -. ...... __ ..... . . . . . .  . 

xnPc 
. .  ...... ........ 

. . .  

. .......... . . .  . . . .  -- ’ 
1-239 0 .  11 0 ,211 0.136 0.347 
1-239 1. 7 0.094 0.046- 0;3!36 
1-239 3.  10 0.172 0.132 0 .358 ! 
1-239 0 .  8 0.122 0.075 0.310 

....... 

._ 
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..... ........... , __ .. . . . .  . . . . . . . .  . .  
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' .EL. I M F U .S- E 3 

.. 

;5 TYPE: STACK SAMPLING PERIOD 04-JAN-80@16:00 THRU ll-JAN-80@16:00 
. . . . . . . .  ... . . . .  .. .. .. . .  ._ _. - . . . . . . . .  . .  .. ._ 

[E: 10.0 n INs  DATE: ~ ~ - J A N - E I o @ I ~ : ~ ~  
IE:168iO-HOURS ' CFM? 2 . 0 .  . ' . 
HOURS 

FRHlAI?+ GROSS -- . .  ' BKGD 
ISOTOPE COUNTS LL13 CFMt-ERROR EFFIC 

- . .  

U-235 .' 11. 10 .0.188 0.102 0.309 
u-235 202. 9 0.144 0.084 0.319 

. . . .  . . . . . .  - . . . . . .  

. . . .  
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. . .  - . . .  

.. . . . .  . . _ _  . . -. - 

. . . . . .  

. . .  ....... - - . . . . .  ._ 

. .  ._ ...... .. 

- EFFLUENT ----ACT1 UT TY 
UOL(ML) U-CI/ML t-ERROR 

2.04E.1.12 3.73E-15 1.52E-15 
2.50Et12 7.95E-14 1.80E-14 

. ._ 

.. ..._ . .... 
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.. - ...... ._ 

. . .  

. .  . 

- ... .. .. ._ ... ._ - 

- . . _ .... __ . .  ._ . .- - 
U-CI +-ERROR XMPC PAGE 1 

0 . 0 0 8 .  0.003. 1.8.7E--02--- 
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__ . ._ . - _. .. -. 

.... -- ... . . . . .  

- . . _. . . , . . _.  

. ._ _ _ . .- . . _._. - . 

. .  

... 

. ,. 

, .  

_. ... 

.... ..... 

... 

. 

. -. 

. 

.._ ... 

.... 

._  

. .  

._ . 

_ _  

._ 

. 

..... 

_._ 

. . . .  

_ - .. 

I 
I ,:! 
I 

.. 

. . . .  

_. 

. .  

................... _ .. .- ...... __ . .  - ..  . __ __ .- . - . .  

. . .  ....... -_ ........... [ 
i 



c c  I n P u L s E II 
. . . .  _ _  . . . . . . . .  -- .. 

5 TYPE: STACK SAHPLING PERIOD l l -JAN-80@16:00 THRU 18-JAN-80@16:00 

. . . . . . . . . . .  _. . . . .  .. 
I: 10.0 MINS DATE: 25-JAN-80@12:26 
E:l68.0 HOURS CFH: 2 . 0  

. . . . .  . .  iOURS' 

'RIHARY. GROSS BKGD 
ESOTOPE--.-COUN.TS- LLD ' .CPHt-ERROR EFF-I-E-. 

U-235 8. 9 0 .150  0 .114 0 .342  
u-235 167. 10 0.183 0.103 0.333 

. . .  . . - _ _  . .  . .  

. . . . . . .  

EFFLUENT ACTIVITY 

. .  _ . . . . .  

. .  - 

...... . . . . . .  . . .  _. . - . - _. .. ._ ..... 

. .  . .  

. . . .  ... . . .  

... ....... _. . . . . . . . . .  

... _. . . . . . . . .  _ ..... _. __ -. __ . . . . . . . . .  __ . - .. .... 

. .  

. . .  

. ._ . .  _ .... .... - ._ ....... 

... ........ 

.... - _ . . . .  ........ 

- . 

- . - . ._ 

VOLCMLJ- - .U-C-I/HL .+-ERROR . U-CI-+-ERROR- .....XHPC... PAGE 1--- 

2 .50Et12 6.27E-14 1.43E-14 0 .157  -0.036 3.14E-01-.- -- '- 

. . .  

. .  .......... 

. _. 

_. . .... 

. - .. . . .  

. . . . .  . - ... 

... _. . . . . . .  ........ . . . .  . .  
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.... . . . . . . . . . . .  . 
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.. __ ........ 

]i 



......... .... . . .  . - ._ - 
' C C  I M P U - L  S E-31. .  ' '- '. 

.- - ....... ....... .......... ... ... ............ - _. _ , . __ . ....... - - ._ . - 1-35 TYPE: STACK SAMPLING PER100 18-JAN-80@16:00 THRU 25-JAN-SOP16:OO . 

'IME: 10.0 MINS DATE: 01-FEB-80@12:08 
'PME:'l'68*O".'MOURS -CFM t ' 2 0 '''' . .- .... - . . .  
1 HOURS 

..... . . .  - . . . . . . .  - . ............ 

_ . - . . .  ._ . .  - _ . __ .. .-PRI~A~-...GRaCJ~-. ......... .RKGD--. . . ___ .. . . . .  _- - - 

A .u-235 11. 7 0.100 0..086.0.340.- 2 . 0 4 ~ t 1 2 -  3 . 7 2 ~ - 1 5  i . 4 3 ~ - 1 5  0.008 0.003 i ; 8 6 ~ - 0 2  

EFFLUENT-. ___ I u I ~ y - .  
ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UULCML) U-CI/ML t-ERROR U - C I  t-ERROR XMPC PAGE 1 

... 

A U-235 213. 5 0.055 0.080 0.327 2.50Et12 8.22E-14 1.85E-14 0.206 0.046 4.11E-01 

. . . . .  _ ... _ . . . . . . . . . . . . . .  ._ . .... . . . .  --- ......... ._  . . _ ........ 

... . . .  ......... .... . . . . . .  

. .  ._. . . . . . . .  . . . . . . . . . . . .  .-. ....... . , -  . . . . .  . . . . . .  
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C C  I ' M - - P - U  L ' S ' E ' J I -  

5 TYPE: STACK SAMPLING PERIOD 01-FEB-80@16:00 THRU OB-FEB-80@16:00 
. . . . .  .... .......... .. - .. - . . .  ............. . .  . . . . . . . .  .. 

:: 10.0  MINS DATE: 19-FEB-80@12:43 
::168.0 HOURS . CFM: - 2 . 0 '  .......... 
IOURS 

'RIMARY---GROSS 
:SOTOPE COUNTS 

U-235 12 ., 
U-235 267. 

. .  

. . .  BtCGW. 
LLD CPflt-ERROR EFFIC 

5 0,05G 0.050 0 . 3 5 7  
11 0.205 0 . 1 0 7  0 .336 
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. . . . . . . .  
._ 

... . . .  
- .  . . .  

.- - 
3 TYPE: STACK SAMPLING PERIOD 22-FEB-80@16:00 THRU 29-FEB-80@16:00 

. . . . . . . . . .  ....... . . _ .  - ._ . ... - ... _. . - . _  

. __ . . .  ..... 

' K € M P R Y -  ' GROS3 - H O D  .. -_ _. . . . .  ....... EFF~UENT.-.-~CTIU-IT.Y - .  .. 
L'SOTOPE COUNTS 1LD CPW-ERROR EFFIC UOLO.IL) U-CI/PlL t-ERROR U-CI +-ERROR ZMPC PAGE 1 

U-235 
U-235 

.9. 7 0.094 0 * ? 0 1  0 ~ 3 0 8  2 . 0 4 E t 1 2  3.31E-15 1.36E-15 0+00.7 0.003 1.65E-02 .. 
180. 7 0.100 0.066 0 .340  2 ~ 5 0 E t 1 2  6.66E-14 1*51E-14 0 .167 0 . 0 3 8  3.33E-01 

.............. . ... . .. . .  . . .  . .  ....... . - . . . . .  -. - -. ._ -. _. - .  .. 
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5 TYPE: STACK SAMPLING PERIOII 29-FEB-80@16:00 THKU 07-MAR-80@16300 . . . . . . . . . . . . .  . .._ . . .  ._ . .  ... . _  , -  .. .......... . . 

........ ........... 
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ACT1VI.T-Y . . .  
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2.70E-15 1+18E-15 
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.... 

. -  

..... 

..... 
u-2 I t -ERROR XHPC PAGE 1 

0.006 ' 0,002 1.39E-02 - 
0 . 0 3 8  0+010 7+62E--02 
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1': 3 I M A R Y  GROSS BKGD EFFLUENT ACTIVITY 
SOTOPE COUNTS LLU CPMt-ERROR EFFIC 'JOL (ML) U--CI/ML. t-ERROR U-CI .+-ERROR I' 

ZMPC PAGE 1 
._ .. .. ............ 

7 - a  
_. . . - .. . ._ __ , .- . -. . -. . 

A:: u-235 1 .  6 0.066 0.050 0.339 
6 0 . 0 7 7  0.050 0 . 3 7 2  2.SOEt12 4.97E-14 1.14E-14 0.124 0,029 2*49E-01  ................... , .. .. . _-...-I._. . U-235 147. 

I' I,, 
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3-35 TYPE:" STACK SAMPLING PERIIID ll-A'PR-80@15:59 THRU lS-APR-80@15:59 -. --- - 
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' . G TYPE: STACK SAMPLING PERIOD 07-JAN-80@07:59 THRU 14-JAN-80@07:59 
................. ............ . . . . .  .... - .. . _. ... ._. - ..... __ . - - ._ - . __ _ -. . 

-1 

E: 10.0 MINS DATE: 18-JAN-80@12:54 
E:16B.O-HOURS CFM: . 2.0 .''..- . . . . . . . . . .  _. . . _  . . . . . . . . .  - ...... .- _. . . . .  ._ . . . . . . .  

I) ' HOURS 

- ..... / ._ . . . . . . .  _.  .. 
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.EFFLUENT &CTI.8&ITy-.. .......... - ... . _  . - __ _ _ _  _ _. - - -- I .... 
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.U-238 '75. 10 0.177 0.079 0.319 4031Et12  2.90E-14 '7.11E-15 0.125. @b-031-9b68E-O1--. - .. '' ' '  ' .. - 
U-238 12. 8 0.122 0.097 0.340 1.51Et13 4.01E-15 1.51E-15 0.060 0.023 1.34E-01 r 
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3 TYPE: STACK SAMPLING PERIOD 14-JAN-80@07:59 THRU 21-JAN-80@07:59 
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_ _  _. ._ . . . .  . . . . .  . . . . .  ............ _. 
E: 10.0 MINS DATE: 25-JAN-80@12:24 
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’RIMARY GROSS BKGD EFFLUENT A C T I V I T Y  
CSOTOPE - -EOUNTS . LLD CPMt-ERROR EFFIE- -  .. UOL( ML )----U-EPJML +-ERROR 

U-238 135. 7 0.100 0.066 0.339 4.31Et12 5.00E-14 1.16E-14 
U-238 . 10. 12 0.233 0.117 0.319 
U-238 1539. 10 0.183 0.111 0.348 4.25Et12 1.21E-13 

TH-232 8. 8 0.111 0.092 0.347 
U-238 ’ 145. 7.0.088 0.065 0.333 2.47EtP1 5..47E-14 1.26E-14 
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- --___ . .  . . . . .  ... . . . . . . . . . . . . .  . . . . .  . . .  . _ ............ - -. __ . . .  .- .- - 3MA-A TYPE: STACK SAMPLING PERIOD 21-JAN-80@07:59 THRU 28-JAN-80@07:59 
-. - ._ _ .- 

TIME: 10.0 MINS DATE: Ol-FEB-80@12:08 
'rIME:168.0- HOURS CFH: 2;O. ' . . . .  .. - .  

3.1 HOURS 
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. .  pRIMAR)L-.--.GROSS BK.G.D .. ---EFFLUENT 
'4T. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL (ML ) 

- 8 A  ' u-238 118. 8 0.127 0.087 Oe.321 4.31Et12 . 
I-9 U-238 20. 10 0.183 0.111 0.339 1.51Et13 
-13 U-238 946. 5 0.044 0.058 0.351 4.25Et12 
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L C  1 M P U L S E I1 

3 TYPE: STACK SAMPLING PERIOD 28-JAN-80@07:59 THRU 04-FEB-80807:59 

E: 1 0 . 0  MINS DATE: 08-FEB-80@11:19 
::168.0 HOURS CFM: 2.0  
iOURS 

WIMARY GROSS BKGD EFFLUENT ACTIVITY 
[SOTOPE COUNTS LLD CPMt-ERROR EFFIC WOL(ML) U-CI/ML +-ERROR u-CI +-ERROR XMPC PAGE 1 

U-238 105. 13 0 . 2 6 1  0 , 0 6 9  0 .336  4.31E-1.12 3.85E-14 Y.12E-15 0 .166  0 . 0 3 9  1 + 2 8 E t 0 0  
U-238 10 .  6 0 .072 0 . 0 5 0  0 .358  1 . 5 1 E t 1 3  3 + 2 8 E - 1 5  1.31E-15 0 ,049 '  0.020 1 * O V E - - O I  
U-238 468. 11 0 . 2 1 6  0 .125  0 .347 4 .25Et12  1.70E-13 3.73E-14 0 . 7 2 1  0.158.- WARNIN 

U-238 . 27 7 0 .094 0.058 0 . 3 4 2  2 . 4 7 E t 1 1  9.64E-15 2.82E-15 O.OQ2 0 . 0 0 1  3.21E-01 
TH-232 6. 8 0.133 0.066 0 . 3 3 7  
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TYPE: STACK SAMPLING PERIOD 04-FEB-80@07:59 THRU 1 l-FEB-80@07:59 

, - - - 

10.0 MINS DATE: .19-FEB-80@12:31 
- . - - . . .  . . . .  .... . . . . . . . .  . . . . . . . . . . . .  .. . . .  1-68.0. HOURS .. CFM: 2.0 . .  ' ' .- - 

IURS 

*.InARY.. GROSS ....,.BKGD.. EFFtUENT -. A~~I'I.TY--- - - -. . __ ...... . .... ... ........ . . ... __ .. 
OTOPE COUNTS LL13 CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR u-CI t-ERROR ZMPC PAGE 1 
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. . . .  ..... .... . . .. - .  . ._ 1 M .p.u L. .s .E -.-, 1. ._ - - - 

qA-A TYPE: STACK SAMPLING PERIOD ll-FEB-80@07:59 THRU 18-FEB-80@07:59 
. . . . . . . . . . . .  . .  - . - . - . . .  ... - . - . . . . . . . . . . .  . .  _. - ---.- - - 

TIME: 10.0 MINS DATE: 22-FEB-80@ll:ll 
fIME+1.68.0 HOURS CFM: 2.0 . .  - . _. 
#2 HOURS . . .  

..... . . . . .  . ._ ... - -. . .  ___ .. 

.. . . .  ............ ....... ...... - ..... .. ._ . - _  . -BKGD . -.EFFL.UEt+T AC-TIUI-TY ...PRrpfARY-.-.GROs- .... . . . .  
r *  ISOTOPE COUNTS LLD CPMt-ERROR EFFIC VOL(ML) U-CI/ML t-ERROR U-CI t-ERROR XMPC PAGE 1 

' .U-238 77. 9 0.149 0.075 0.350 ' 4.31Et12 2.73E-14 6.65E-15 ' 0..-1-10 +.bo29 9.09E-01.- - . .  
U-238 17. 9 0.144 0.115 0.342 1.51Et13 5.75E-15 1.92E-15 0+0%7 0.029' 1.92E-01 
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TH-232. . 11. ... 9 0.144 06084 .Oi-361 ...... -i.S.E+ll .....3,35 E-15 -1.433E-15 0.00-2. -- o b o O + ~ ~ ~ ~ ~ - o ~ -  
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C C  'I M P U L S E I1 
. . . .  .. . . . . . . . .  . .  

TYPE: STACK SAMPLING PERIOD 19-FEB-80@07:59 THRU 25-FEB-80@07:59 

I :  
I ,  

. . . . . . . . .  . . . . .  --. . - -_ ..... .... .. . .  
: 10.0 MINS DATE: 29-FEB-80@14:58 
:144.0 HOURS CFM: 2.0 
) U r n  . . .  

? I M A R Y  GROSS BKGD 
SOTOPE . ..-.EDUN-TS . LLD . CPMt-ERROR .-EFF-IC 

. .  . 

u-238 51. 11 0.216 0.093 0.349 

u-238 1548. i o  0 . m  0.102 0.330 
u-238 8. 6 0 s 072 0.. 0 8 3  .O ..345 
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. . .  

. . . .  

. . . . . . .  . .  . 

' I:/ . .  . .  
........ . - .. .. . - -. .. _. -. - __ ... ._ . ... 

I il :I 

......... 

. .  

_. . 

. . .  

. . . . . . . .  ...... .. . . .  
. rv.ri3 J3 

._ 
3,o. r  S ' O  

_. _. 

......... _ . . . . .  -- .. - .. .- . .  _ .... . ._ . . .... Ir 
. _ _  . .. - .. - . . ... ._ .... . . . . . . . . . . . .  

..... . . .  ....... 

. . . . .  

. ._ . . . . . . . . . . .  __ . . . . .  . . . .  . . . . . . .  

........ -. . . . . . . . . . . . . .  ........ . . .  

. - ... . . . . . . . . .  , ...... __ .. . . .  . . . . .  



. - .... . 

I 
I 

. . . . .  0.0-3.2 .1-r02ft00-.. .  . .  " i 
0.024 1.36E-01 
0.718 '- WARNING 

. 
... __ - ..... ' - 

10.0 MINS DATE: 07-MAR-80@12:05 
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BKGjy. . _. - . -- -- - -. - ... . .  EFFtUEN7--- F IMARY ' GROSS- .. 
SOTOPE COUNTS LLD CFMt-ERROR EFFIC VOL(ML) U-CI/ML t-ERROR U-CI t-ERROR XMPC PAGE 1 

U-238 79.. 6 0.072 0.036 0.325 
U-238 13. 12 0.244 0.128 0.327 
U-238 2044 5 0.061 0.065 0.330 

305 '0;"0-76' 0.346 
u-238 72 t 5 0 . 0 5 5  0 .058  0.342 

TH-232.'. ........ 9 ,  ..... l.l-.(y, - 
. . . . .  

. .  . . . .  . _  

4'+31Et12 3.05E-14 7.40E-15 Oa.131 ' 

1.51Et13 4.08E-15 1.57E-15 0.062 
4*25Et12 7.83E-13 1.69E-13 3.325 
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2 . 4 7 ~ t i i  2 . 6 4 ~ - 1 4  6 . 4 8 ~ - 1 5  0.007 
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... .- ___ _. - - -- _. . - __ C C  I fl P U L S"E-?3 . 

TYPE: S T A C K .  SAMPLING PERIOD 03-MAR-80@07:59 THRU 10-MAR-80@07:59 
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,TYPE: ST4CK SAMPLING PERIOD 10-M4R-801?07:59 THRU 17-MAR-80@07:59 . . .  -- _. ..... _. 

: 10.0  MINS DATE: 21-MAR-80@12:40 
4 4 6 & & H Q O R S - E ~ 2 .  :: 
OURS. 

RI M4LGRDS-E4 ' E--f-*Fwx': Y --. 
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XMFC PAGE 1 I ,  
SOTOPE COUNTS Ll-D CPMt-ERROR EFFIC WOLCML) U-CI/ML +-ERROR U-CI  +-ERROR 

..+.23&..-49*-. 4-0.. 0JZ-b 03~Or34CI-4.1~l~--.i4€-~.... 5 d 9 E - I 5 - - 0 r 0 ' 1 ~ % ~ 0 2 3 . ' - 7  1!5E-&*- ._ - - ji; u-238 7 .  5 0 . 0 6 1  0 .069 0 . 3 6 1  1 .51Et13  2 . 2 4 E - 1 5 .  1.02E-15 0.034 0 . 0 1 5  7.46E-02 
U-238 1762.  

U-238 366 
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+A .TYPE: STACK .'SAkPCING PERIOD 24-M.k80@07:59 THRU 31-MAR-80@07:59 ' - -- - ... - ......... - 
[ME: 10.0 MINS DATE: 07-APR-80@10:32 

5 HOURS 

- - P R W A * G R W  BKGEc---. L F F L . . U E N + .  ~~~~~ 

. ISOTOPE COUNTS LLrJ CPMt-ERROR EFFIC VOL(ML) U-CI/ML +-ERROR U - C I  +-ERROR XMPC PAGE 1 

+ . U + 3 ~ - - - - ~ 1 . 3 - . 0 + 2 5 0  - 0403-H- lE+E+-  9-a-WE-E--1.5- - . .O r 0 3 9 - 4 ~ # 1 i t S r 0 3 E - 0 1 . - - - -  .. ' U-238 8. 8 0.133 0.043 0.348 

. C . o O 0 4 ~ - 0 - 0 8 1 f i 9 3 E - 8 F ~  
I U-238 2217. 11 0.205 0.121 0.326 4.25Et12 8.59E-13 1.85E-13 3.648 0.787 WARNIN 
cTH-232- . -  & 9 4 - O r ~ l E M ~ 0 7 9 - . W 8  -7 * -37H 1..1..93E.-1-5..... .791E 15 
P u-238 64 + 6 0.077 0.050 0.325 2,.47Et11 2.46E-14 6.13E-15 0.006 0.002 8.20E-01 
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............ - ? .L.._-=. I a. 6 0 - ....... - ...... ........... 

................. ............... . - 

__ . ._ . _. .. .. - 





OURS 1'1 

I:: 
I: 

RIWARY GROSS BKGIl EFFLUENT FICTIUITY 
SO'TOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U - C I / M L  +-ERROR U-CI t -ERROR XMPC PAGE 1 

7':: 

-tt*3fi-----e* 038--6i-04wi-J1* - ~ S E t + ~ k E f P E 4 3 ~ - h - l ~ 4  1. ~ ~ + - ~ ~ ~  4, :I 

.. . - -. ...-. ... . .. 
U-238 63. 12 0.233 0.082 0.332 4.31Et12 2.31.E-14 5.80E-15 0.100 0.025 7.70E-01 
U-238 11. 7 0.094 0.063 0.340 1.51Et13 3.74E-15 1.45E-15 0.056 0.022 1.25E-01 

'TH-232 26 .  12 0.238 0.131 0.335 7.37Et11 8+92E-15 2.67E-15 0.007 0.002 8.92E-01 
u-238 291 . El 0.116 0.074 0.324 2.47Et11 1.13E-13 '2.52E-14 0 . 0 2 8  0.006 3.77Et00 117 

ill - .  - 
- .- .- ._ _. . - ~ - .-&.*:&. -_ - . . .- - .. -.-j _ _. 

C '  - . - . . .. 
ii. <. 

, 



.-=- r-pTp-.u-t.I,-' 

1 TYPE: STACK SAMPLING PERIOD i + a P R - s o e o a : o o  THRU 2 1 - ~ ~ ~ - ~ 0 e 0 ~ : 0 0  . _ __ 
I 
I 

: 10.0 MINS DATE: 25 -APR-80814345  I 
*-O-H8ttR--.Wt+- 
OURS ! 

---I -. 
I 

! 





U-238 6. 6 0 .072 0 . 0 7 9  0 .384  
U-238 629. 8 0 . 1 1 7  0.083 0.324 4.2SEt.12 2.45E-13 5.35E-14 1 .040  0 .227  3+5'iFM 

......... .... . . .... .-.. .- .- -- ..... . ._ i,: 
I 
Y 



I 
' I  

TVDC -. -. 

- 

. . . .  
C C  I M F U L S €'I1 ... . . .  . .  . , .  

_ .  . .  

I .ET A G Y -  W - E R - I  

--- 4-L-TE: 1s #K+%#W&w 
:168.0 HOURS CFM:' 2.0 
OURS. 

RItlARY GROSS BKGD EFFLUENT FlCTIUITY 
SOTOPE COUNTS LLD CFMt-ERROR EFFIC UOL(flL) U-CI/flL t-ERROR U-CI +-ERROR XMPC PClGE 1 

--- ~- ' I  

__ ~ 
- 

U-238 47. 14 0.288 0.099 0.357 4.31Et12 1.56E-14 4.13E-15 0.067 0.018 5.21E-01 
U-238 11. 0 0.244 0.124 0,359 1,51Et13 3;02E-15 l.26E-15 0.045 0.019 1.01E-01 

- U - Z W - - - h - S 0 ~ - 4 . 2 0 + . 0  F 4 4 7 - . ~ 3 ~ - ~ . 5 H l ~ . . - 5 r 7 4 E - - M i i ~ E - ~ - - . - ~  4 3 + . - O S 2 - 7  WAKKIN 
TH-232 28.  10 0.177 0.1.03 0,328 7.37Etll 1.01E-14 2.95E-15 0.007 0.002 1.01Et00 

0 0.322 0.128 0.336 2.47Etll 1.53E-14 4.11E-15 0.004 0.001 5.12E-01 U-238 44. 
~ 

s s u r c  Ir 

cdnc.  

- -. .- . -- -- . - .- __ __ __ --. - 

I 
I(. 



. -  

C C  I M P U L S E  I1 

TYPE: STACK .SAMPLING PERIOD 12-MbY-80@08:00 THRU 19-HAY-80@08:00 

I 

: 10.0 MINS DATE: 23-MAY-80114:41 
:168.0 HOURS CFH: 2.0 
OURS 

RIMARY GROSS RKGD EFFLUENT A C T I V I T Y  ' 

SOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(HL1 U-CI/ML t-ERROR U - C I  +-ERROR XMPC PAGE 1 

U-238 31  5 0.044 0.046 0.325 4*31E+12 le l9E-14 3.34E-15 0.051 0.014 3.96E-01 
u-238 9. 6 0.072 0.056 0,335 1.51Et13 3.1.3E-15 1.30E-15 0.047 0.020 1.04E-01 
U-238 705 4 0.027 0.036 0.346 4.25Et12 2.58E-13 5.61E-14 1+OY4 0.238 8.59E.1.00 WARNING 

U-238 271 5 0.061 0.048 0.327 2.47Ei-11 1.05E-13 2.33E-14 0.026 0.006 3.49Et00 
'r H-232 7 .  12 0.244 0.113 0,352 

strr I.. 
a".& 

I 
1 :  

, i  

.. 

I - 3.00 
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. . .  ...  . . . . . . . .  . .  . ,  

. . . .  
. .  . .  

..... . . . .  . .  . . .  . . . . .  
. .  . .  

. _ ......... .-. . . . . . .  ...- -.-.. .... - 
" 1: .. .... 

. .  
, .  . ' 

' .  , .  , . .  
, .  . .  

. .  . .  .- ..._---. 
- .  

. .  
. .  

. .  . .  . .  . .  
. .  . .  , .  , . .  . .  

. .  . .  , .  
. .  

. ......... ....... .. 

. E [ :  I . . n  ,p.,.)J+._S..E->+-,- :L '.-;. ...- -.- - ...-. L... 

. ^ . . . .  . .... . ' I  . . . . . .  

. ,  -- 

. . .  

jl I TYPE: STACK SAHPLING PERIOD 19-H~Y-80@08:00 THRU 27-HAY-80@08:00 
. .  . .  

. . .  
.. 

..;. ' . , .  . 
. . . .  

. . .  

, .  
.. 

. .  

. . . .  ... 

--.-___ .... 

. .  . . . . . . . . . .  . . . . . . . .  . .  , 
I (  

. .  . .  . . . . . . . . . . . .  
. .  

. * I  . 

. 

. .  ' 

. .  

. .  
. .  

. . : .  

. .  
t' l0,'O. HINS "DATE: 30-HAY-80@16:32 
+-1-9PrO.-HOURS:... CFH: 2 0 .' .I 

.:I 
EFFtUENF.. .... . , ,&~T~(J~T.y . .  . . . . .  . . . . .  . . .  ..: ......... - . .-.I. ' 

0 0.244 0.113 0.343 1.72Et13 5.02E-15 1.70E-15 0.086 0.029 1.67E-01 :: 4 

. .  . -  

' I  

OURS 

. . . . .  . . . .  R+HM+-.-GROS.S.. .... EKE(# 

. . . .  . . .  . . . .  . . .  
' .  " : I .  :.1 . .  

. .  'XMPC .,,PAGE 1:' UUL(HL) U-CI/ML +ERROR ;. UyCI ,t-ERROR . 
. . . . . . . .  . . . . . . . .  . . . .  

, .  . .  , . .  . .  
. .  . ,  . .  

SOTOF'E . COUNTS LLD CPHt-ERROR EFFIC , .  
. .  , . , ,  , . .  . .  ~.U-~3&,--L...39, ...8 0.133 0,100-O ..,339..'..-.-4,.92E +. ~ ~ : . . . l i 2 3 E - 1 - 4  ...3+32E-l5--. :0+06+ .-.--~.~0~~..4,~1-~~.-01 -..'. .:.. :: I 

WARNING '. I 
U-238 18. 
U-238 58Y Y 0.138 0.078 0.320 4.85Et.12 2.03E-13 4.44E-14 0.986 0.216- ... 

. .? 
'..j 

-.~,42E+.1.1-.-.9.35E--.€.5:.,, 2.69E-lS. . - 0 * 0 0 8 .  .......o.. 00......35 E-01 
57.: ..5 0.061 0.054 0.335. ' 2.82E411. .i.86€-14', 4.71E-15 . . ,  . ',,0+005. ' .  0.061 . .  &+2'1E-01 U-238 '. '.: ' 

. _. . .  . . . .  . . . . . .  
. . .  . .  : : . . . . : .  . . .  ...{ 

. .  

TH-23Z--:-- --2%. 5 0.055 0.046.-0.325-: 

. .  . .  . I  , . . . .  _. - . ._ ... _. -. . .I. . . '. 
" 

. .  . .  . .  . . _  . .  
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._  . . . . . . . . . . . .  . .  .... ...... . . . . . . . . .  .: . . . . . . .  . . . .  . .  .... . . .  . . .  . . . . . .  . , . "  ". . . . . . . .  . .  . . . .  . . .  ... . .  . . . .  
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Con'c, 

-iAC# 1 l.3 Q 
:+: ,..x ..... .. ,"'..!.I ........... u.: . , 
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. .  . . . . . . . . . . .  
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070 m?C 
. . . .  ,&I; ..3.,9... 
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. 
1 4 ......... ..... -._. 

. .  
I _. . -__ - . - ._-.- .... .-I a -t'€-r-ll--P u i 3 E TY- - 

TYPE: STACK SkHPLING PERIOtI 16-JUN-80@08:00 THRU 23-JUN--80@08:00 I! 

.~~ ..... ............... ......... ...... ..... I 

- ....... _. - ....... ---_I 111 

. .......... ... .. ... - -. !./ 
! 



- . . . . .  

. .  ............. . . . . .  

I 
I 

. . . . . . . . .  ... . . . .  -- 

- .  ......... . .  

I 

... 

I: 

I 
I ;  

. . .  . - ...... _ - 
.. "I[: I M P U L S E 3 1  

I TYPE: STACK SAMPLING PERIOD 23-JUN-80@08:00 THRU JO-JUN-80@08:00 
. . .  . . .  . . . . . . . .  - ._ .......... . .  ..... -. - ___ - 

I :  10.0 HINS DATE: OY--.JUL:-801?08:22 
::168.0 HC)UKS" CFM: 2.0 . .- - . . . . .  - _. ._ .-. . _. 
(OURS 

:SOTOPE COUNT'S I-1.1) CPrlt-ERROR EFFIC VUI-(hL) U-CI/ML +-ERROR U-CI t-ERROFr ZhPC PAGE 1 
.. .. ...... .... -- -- -- . - - - _. - - -- _. BKGn .. EFFLUENT- .. - f iC- l IUITY- 

..... 

._ 

....... 

>pIMARy-.-.. f7jRBS.s. 

U-238 99.  12 0.222 0 . 0 9 3  0 . 3 1 6  4 . 3 1 E t 1 2  3.S7E-14 9.21E-15 0 , 1 6 7  0.040 I * a . ~ . % b ~  
u-238 2 1 .  9 0 . 1 6 1  0.105 0.365 1.51Et.13 6*72E-:L5 2.11E-15 0.101 0.032 2 * 2 4 E - 0 1  

TH-232 
u-238 

U.-2-JS 18. 10 0.177 G.050 0.303 2 . 4 7 E t 1 1  6.77E-15 2.28E-15 0.002 0.001 2.26K-01 

.... ' 984,  1 7 . .  11 8 Oil33 0.200 0,122 Pi079 O i 3 4 4  0 .344  4. '25Et12 7 . 3 7 E f t r  5.76E-15 3.61E-13 7.84E-14 1 . 9 3 E - 1 3 .  0s.004 1 .533  0~00.1.-5*.76.E:01 0 .333 wJG . --- .. 

sfuc k 
. .  u b e .  . . .  

73 w \ P c  e o r r < .  

I,XCI x IO 
C-kL I.? K) .... .......... . .  

, ( F E -  13) - I  3 2-30. ' 

..... . . . . .  ....... . . . . .  . . . .  . . . .  __ - - . . .  . . . . . .  . . . . . . .  - -- -_ . . . . . . . .  

... . . . . . . . .  ___  - .... 
iOd - - .  - 

. . . . .  

c = s.30 
.... .... 

, .. 



_ .  .- . . . . .  . .  

I 

1 
- . . 

. .  

. _  - 
I: 
I 

.. .. 1 i  
I , ,  

1 s :  

. .  
. .  - . ..... ._ . .  ... ... 

C C  I M P U L S E 11 
_. . 

\ TYPE: STACK SAMPLING PERIOD 30-JUN-80@08:00 THRU 07-JUL-80@08:00 

a ,  

J 

: : ' l O . O  M I N S  DATE: l l -JUL-80@12:06 

IOURS-.-- . 
::168*0 HOURS CFM: 2.0 

. . .  ._ .... . .  . . .  . . .  .... 

' R I M A R Y  GROSS .L BKGD 
ISOTOPE COUNTS LLD CPHS-ERROR EFFI 

. . .  

. . . .  

U-238 37. 6 0.072 0.061 0.337 
u-138 ' 9 . .  10 0.188 0.082-.0;323. 
U-238 1109. 7 0.100 0.066 0.329 

TH-232 12. 7 0*100 0.055 0.335 
U-238 12. 6 0.077 0.050 0.345 

I: 

I: 
I. 
l a  

Y 

. . . . .  - ... 

' I  . . .  

......... 

. ........ 

... ._ . . .  

EFFLUENT A C T I V I T Y  

I. 
I1 
I! 

I: 
I' 

UOL(ML) U-CI/ML -ERROR 

4.3 lEt12 1.36E-14 3.70E-15 

4.25Et.12 4.26E-13 9.23E-14 
7.37Et11 4.15E-15 1.57E-15 
2.47Et11 4.12E-15 1.54E-15 

. . . .  . .  

4c.. / m q 
C/=--E-lJ) -13 1.03  x ID . . . . . .  . . . . .  . .  -. . . . .  . 

. 

. .  

..... - ..... - _. ..... .. 

....... - ... . . . . . .  ._ - .. 

..... .. __ 

..... __ ...... -_ - . .  - -. ._ ._ . . - 

U-CI  t-ERROR .-..mire- PAGE 1 

0.059 0.016 4.54E-01 
. _. - . . . . .  - ............ 

1.808 0.392 & WARNING 
0.003 0.001 4.1SE-01 
0.001 0;OOV 1.37E-01 .. 

- ... ......... ..... .. 

_. . . . . . . . . . .  ....... . 

. . . . .  
. - . .  -- ............ - -. . __ 

. .  . . . . .  

. . .  ... _. . _. . . . . . .  - - 

. . .  - __ . . .  .. 



. . . . .  . . . .  __ . . . .  - . .  

. . .  . XnPc PAGE i I 
I 

U-CI  +-ERROR 
. . . . .  ___ .. 

0.015 4.32E-01 
0.023 1.30E-01 

i!. 
:: 
SI 

. O A 8 8 - W - W A R N I N G  - 

1 
. 

I I' 

:: 
I. 

. . . .  
-- _. . 

C C . 1  H P U L S E 13 

I. TYPE: STACK SAMPLING PERfOD 07-JUL-80@08:00-THRU 1-4-JUL-80@08:00 ' ' '. 

:: 10.0 HZNS DATE: 18-JUL-80@13:48 
::168.0 HOURS CFM: 2.0  
IOURS 

.. .- .. _. . . . . .  . .  ..... 
A C T I U I  T Y  
U-CI/HL t-ERROR 

'R IMARY 
:SOTOPE 

U-238 
U-238 
U-238 

TH-232 
U-238 

. .  

GROSS RKGD 
COUNTS LL.D CPMt-ERROR EFFIC 

. . . . . . .  
35. 11 Oe200 0.117 0.322 
11. 6 0.072 0.050 0.334 

20 6 0.077 0.071 0.359 
314. 8 0.133 0.086 0.334 

2509. . 5 0.050 .Os055 .0..-3.27.- 

EFFLUENT 
u o ~  (nL ) 

4.31Et12 
1.51Et13 
4.25Et 12 
7.37Et11 
2 e 4 7 E t l l  

30E-14 3.60E-15 
89E-15 l r50E-15 
70E-13 2+09E--13 .. -.4..-119 
77E-15 2+13E-15 0.005 
18E-13 2.63E-14 0.029 

0 056 
0.059 

0.002 6.77E-01 
0.006 3.95Et00 

-. . , . _ ._ .. _. ... .... 
~ f o c  k 

... ....... . __ . - - .... . . . .  .... 

.. - . . . . . . .  . _ _  . . . . . .  ... 

'C L . . . . .  -- .... .- ...... .... 
-. 

. __ . ......... _ .. _ _  ._ ..... 

. . . . . . . . . . . . . . . . . .  - ... 

. . . . . .  .. ,. . 
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.. - - ............ . . _  . . . . . . .  . . . . .  . .  
C C  I M P U L S E 31 

A TYPE: STACK SAMPLING PERIOD 14-JUL-8OI?O8:00 THRU 21-JUL-80@08:00 I :I 
........ - . . .  

E: 10.0 MINS DATE: 25-JUL-80@14:57 

. . .  . .  ...... . . . .  . _  Zt168.0 HDURS CFM: 2.0 ._ 

. . .  . .  _. . . . . . .  . . . .  

...... ... . . ............. ....... 

!I 
'I" XpIpC. PAEE.-k 1::. 
1 1 3 1  

'RIMARY GROSS BKGD EFFLUENT A C T I V I T Y  
CSOTOPE COUNTS L L D  CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR 

U-238 
' u-238' 

U-238 
'TH-232 

U-238 

3s 
.13: 

1066. 
3. 

19. 

7 0.094 0.076 0.331 
6 0.066 0.066 Oi333 
9 0.155 0.080 0.325 

5 0.061 0.033 0.347 
8 0.127 0.079 0.314 

L 6 

4.31Et12 1.30E-14 
1 .SlE+13 "'4.6YE-15- 
4.25Et12 4.14E-13 

2.4ZEt11 6; 70E-15 

. . . . . . . . . . .  .... _ _  . . . . . . . . . . .  

= 6 , O .  

. . . .  



._ . _. ' I  
I 
I )  
I 

. . . . . . . . . .  
' '  ..-b . - 

. .  

. . . .  ....... - ........ - .... _ _. . .  c c . 1  n P u L .s E-32  . .  

3 TYPE: STACK SAMPLING PERIOD 2l-JUL-80@08:00 THRU 28-.JUL-80@08:00 
. . . . .  . . . . .  . . . . . .  . .  

:: 10.0 MINS DATE: Ol-AUG-801?11:59 

iOURS 
:.: 168.; 0 .  HUURcJ .. EFM E.. .2 0 . . . . . . .  

'RTMfiRY GROSS BtiGD 
:SLITOPE COUNTS LLD CPMt-ERROR EFFIC 

U4L58 15. 11 0..211. O ? l f 6  0.325. 

u-2stl 843. 5 0.055 0.030 0.341 
'TH-232 8. 6 0.083 0.070 0.365 
U-238 18. 12 0.244 0.107 0.339 

u-238 1 4  7 0.088 0.054 0.348 

. . .  . . . . . . .  . . . .  _ _  - 

1 .  37. x.l*-'J -.-./".A . 
' 3.0 x IO - 1 1  

.. 

L 4.57- 

. . . . . .  -- .... __ . .  ..... ... ... .. - - -- . ...... ._ 

EFFLUENT A C T I V I T Y  ._ ... . . . . . . . .  
UOL(ML) U-CI/ML t-ERROR U - C I  +-ERROR XMPC PAGE 1 

4+31Et12 5.02E-15 1.-80€-15 .0.022 ' 

1.51ct13 4.77E-15 1.69E-15 0.072 
4.2SEi-12 3.12E-13 6.79E-14 1.326 
7 . 3 7 E t l l  2.48E-15 1.09E-15 0.002 
2.47Et11 5.80E-15 1.Y7E-15 0.001 

d a ~ k  
m e .  

C D n c .  

.... .... _. .. 

. ,  

....0.008 ..1.,&7E-01 ....... 
0.025 1.SYE-01 
0.288 I-,+WU, WARNING 
0,001 2.48E-01 
0.000 1.?3E-01 

70 "PC .... 

4. 57- 
. . . . . - - ._ ._ ._ 

.... . .  ._ ...... - ............... 

. -- . .- . . . . . . . . .  

n 

..... . . I  

... ....... -. ........ . __ ...... ... - . 

. .  - .. ._ ... _ .. ... H 



I 

I 
. .  . . . .  ... ...... . . . .  . .  ._ - ............ ... ' L  , , 

- 'Y -6. .s 4 1 0  & j . .  , loa 

. . .  . . . . .  . . .  . . . . .  ._ . _. . . . -  
c c  I n P u L s E II 

I TYPE: STACK SAMPLING PERIOD 28-JUL-00@08:00 THRU 04-RUG-80@08 

;. 
II 

n 

l a  

. . .  - - - ._ 
00 . 

. . . .  

. . .  .................. . _ _  ........ __  ............... _ _  , . , .... t a. I3 
.... .. . ._ ._ . .  

. . - ..... . .  . .............. .. 

__ I: . ..... . . . . . . . . . .  ... . .  ............ . - ._ - . . . . .  - . _. 

I: 

: 

li 
!. 

1: 

' R I I I A R Y  GROSS BKGD EFFLUENT A C T I V I T Y  
SO'I'OPE COUNTS LLLl CPHt-ERROR EFFIC VUL(ML) u-cI/nL +-ERROR U - C I  t-ERROR wwc- - PRGE-I 

U-238 27.  6 0.083 0.035 0.343 4.31Et12 9.65E-15 2.82E-15 0.042 0.012 3.22E-01 
' U-238 - .  7. 4 0.066 0 . 043 .V .  353 1.51Et13 2.27E-1.5 1 I 05E-15 0 034.  ....O. 01.6.--7 i 57E-08- ................ 

' ~ ~ - 2 3 2  11. 5 0.061 0.074 0.339 7 .3VEt l l  3.f18E-15 1.47E-15 0.003 0 + 0 0 1  3.88E-01 
4 0.027 0.036 0.329 2.47E-1.11 4.8YE-15 1.73E-15 0.001 0.008 -1.i-63E-01. 

U-238 425. 10 0.188 0.041 0.374 4.25Etl.2 1.43E-13 3.15E-14 0.607 0.134 

U-238 13. 

_.  . 

. . . . . . . . . . .  . . . . . . .  I/: I. 



. c  ....... - .... 

. . . . . .  ........... . .  ._ ... ... tl: I M P U L S E I1 . .  
3 'TYPE: STACK SAMPLING PERIOD 04-AUG-80@08:00 THRU ll-AUG-80@08:00 

.. . .  

i: 10.0 MINS DATE: 15-AUG-80@13:46 '. 
E:168.0 HOURS CFM: 2.0 
,0Uf?S7' . .  ....... - .... _. ...... . . . . . .  . 

'RIMARY GROSS RKGD EFFLUENT. ACTIVITY' 
[SO'I'OPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR 

U-238 17. 5 0.044 0.039 0.328 4.31Et12 6.38E-15 2*09E-'15 
. . . .  ... U-238 ' 5 .  ' 10 0.188"0.060 0;333 ' 

U-238 778. 7 0.105 0.104 0.312 4.25Et12 3.15E-13 6.85E-14 
TH-232 . 9. 6 0.072 0.061 0.343 7.37E-1.11 3.05E-15 1.27E-15 
U-238 24. 8 0.111 0.09Y 0.353 2.47Etll 8.20E-15 2.46E-15 

p- 13) 

- I  3 1.34 x ' 0  

.. . . . .  .. 

._ - . . . . . .  . . . . . . .  _. __ 

U-CI +-ERROR '. ZMPE-.--F'CIGE-l- 

0.028 0..009 2.13E-01 
. . . . . . . . .  ._ . 

0.002 0.001 3,OSE-01 

. . . . . .  

4.6 3 
.... .... - ... - . . . . .  

. . . . .  .... ... . . . . .  
.. 

- .___ ...... 

. . . . . . . . .  - . . . . . . . . . . .  

.... . . .  

..... 

. . .  

......... 

. . . . . . . .  . . .  



- . . . . . .  

.... - - .. _ - ...... 

A TYPE: STFlCK 

E: 10.0 H I N S  
E:l68.0 HOURS 
HOURS "'. 

. .  , . . . .  _. . . .- ............... . . .  C C  I M P U L . S  E I1 

SAHPLING PERIOD ll-FlUG-80@08:00 THRU 18-AUG-80@09:00 

. . . .  . .  ........ . . . . . . . . .  
DATE: 22-AUG-80@13:18 

CFM: 2.0 . . . .  . .  ............. .............. ................. 

PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  
ISOTOPE COUNTS LLD CPHt-ERROR EFFIC" ..UOL(ML) U-CI/ML +-ERROR u-cr t-ERROR ZMPC PAGE 1 . 

44. 9 0.161 0.099 0.333 4.31Et12 1.6lE-14 4.26E-15 0,069 0.018 S.37E-01 U-238 
u-238 ... 5 .  12 0*233.0;093 0.312"  
U-238 813. 8 0,133 0.075 0.343 4.25Et12 2.99E-3.3 6.SlE-14 1.271 0.276- 

7'H-232 11. S 0.061 0.060 0,353 7.37Et11 3.72E-15 1.42E-15 0.003 0+001 3.72E-01 

. . . . . .  . .  ._  . . . - .. __ . - . .  

U-238 4. 9 0.161 '0.054 0,374 

....... ..... . . . .  . . .  . . . . .  y ' . .  

..,. ;'-f'2- 'x .-., -13 ....... ..... , .. ._ _ _  - -- _. ai=., /a - I 
I 

' I  
' 1  

I 
. I  
Ti 

. . I  

I O 0  
. .  ... ....... . .  ....... . . .  . .  3.0 x \ O - ' ~ . & C :  J-S;. ' 

, .  , .  . . .  . .  . . . .  . , .  

...... . . .  . . .  -. .. -. . ..... ... .. _. _. . . . .  = .4, 4f3 . 

. . . . .  ._ ... .......... ... .., . .  

. .  

_. . .  .. .- _. .. . - .. 

. .  ........ ._ _. .... . ... 



. . . . . . .  
. -- 

. .  .... - .. ____ . ... 
I ? 0,144 0.076 0.333 4.31Et12 4.34E-14 1.02E-14 0.187 0.044 1.45Et00 1 U-238 116. 

u-238 ' 5 .  10 0.166 0.122 0.312 
w-23s 812. El 0.1.11 0.099 0.343.. 4.25Et12 2.98E-13 6.49E-14- 1.267 - . . 0 . 2 7 6 .  9.95E-tClO..WARNING . i 
U-238 18, a 0.127 0.071 0.374 2 . 4 7 E t l l  5.65E-15 1.86E-15 0.001 0.000 1*8€3E-.01 I 

..... 
TH-232 9. 6 0.083 0.074 0,353 7.37Et.11 2+92€-1S 1.21E-15 0.002 0.001 2.92E-01 

. . . .  ... . . . . . . . . .  
I 

- 

I S  

I. 

I. 

I" "1 

C C I M P U L S E I I  

_._. .............. I TYPE: STACK SAMPLING PERI.OD 18-AUG-80@15:59 .THRU 25-AUG-tlQ@l.5:59 .......... 

. . . . . . .  -. . . . .  . -- . __ . .  __ .... _ ... . . . . .  :: 10.0 MINS DATE: 02-SEP-80@09.:07 
::168.0 HOURS CFM: 2 . 0  
IOURS 

' R I M A K Y  GROSS RKti I l  EFFLUENT FICTIUITY 
SOTOPE COUNTS LLU CPilt-ERROR EFFIC 'JOL ( M L )  U-CJ: /ML. t-ERHUK U-CI t -ERROR XMPC PAGE 1 

..................... .... . . .  . . .  ...... - _. ......... .. - . . __  - _. 

.. _. .... 

q0 M?C ... - ........... c One p"- 1 3 )  &e. /..a - 
- .- 

13 Y. 33- 1.31 x lo- . . . . .  ................. 

'C =' 4 . 3 7  

. _ .  _ .  .... -- . - ... - . .  

. .  - __ ........ - -. - ......... - - .. 

....... . . . . . .  . .  

. -. .... . . . . . . . .  

. . . . . . . . .  . - .. __ __ .. ____ .. 

. . . .  

. .  
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- ... 
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. .  

. I - _. . - . ._ - __ . . . .  . - .. ._ . . . . .  

; . U - C I  t-ERROR XMPC PAGE 1 

. 

/:I 
.! 
/l 
II 

' I  
!m 

I 

I 
i 

. . . .  .... _. .. 
2.582 0.559 
0.007 0.002 9;15E-=O?- 
0.011 0.003 1.53Et00 

. . .  .. 
j 
I 

. .  

C C  I M P U L S E I1 . 

TYPE: STACK SAMPLING PERIOD 27-OCT-80@08:00 THRU 03-NOV-80@08:00 . .  ..... - ........ 

" 

I. 

I* 

I:: 
II 

. .  : .. 10.0 MINS DATE: 07-NOU-80@12:18 
:168*'0 HOURS . CFM: 2.0 
OURS 

R'IMARY ' GROSS ' -BKGD'" . 
SOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR 

. ........ - EFFLUENT A C T I V I T Y  '".' " '  

U-238 . ' 4 X *  6 0.072 OiO75 0.348 4.3 lEt12 1.46E-14 3.90E-15 
u-238 9. 10 0.188 0.116 0.334 
U-238 1454. 9 0.150 0.061 0.302 4.25Et12 6.08E-13 1.32E-13 

~ ~ - 2 3 2  . 25. 5 - 0 i 0 6 1  0.078 0.337 ' 7 ' .37Et l l  9+15E'15 2.70E-rS 
U-238 124 .9 0.150 0.117 0.338 2 0 4 7 E t l l  4.58E-14 1.07E-14 

' I  

_.. 

. . . . . . .  

I. 
.. . . .  - . . . . . .  

. - ..... 

3.0 Y io%& 
. . .  . .  

1 '  
I: 
1 .  

........... . ._ 

...... 

. . . . . . . . . . .  - .. _. . - . - 

.. . .  _ _ _  . 

... 

90 ................ 

81q3 
". ]I 

... .. _ . . . .  _. ...... - ...... .. 1, 
. . . . . . . . .  - ................ 

... . . .  _ ... ....... 

. . . .  . .  . . .  

............. - - ....................... -- 

_. . .  



I 
I 
I :  C C  I il P U L S E 11 . . . .  . . . . . . .  

I 

TYPE: STACK SAMPLING PERIOD 03-NOU-80@08:00 THRU 12-NOU-80@08:00 

I 

2.560 0.553 1.56Et01 WARNING [ 

0.057 0.016 3.45E-01 
0.205 O'iO56 3.53E-01 

0.007 0.002 7.87E-01 
(1';'020' 0 X05 21 1-OEfOO- 

I 
I 

. - 

' 

..... . .  ......... ._. . . . . .  -. 

1 9 .  

I, 

I, 

, 

li: 
IlJi I 
I,; 

I. 

IO 

10.0 MINS DATE: 14-NOU-80@15:19 

. .  216.0 HOURS CFM: 2.0 ... . .  iURS "' 

! I M A R Y  GROSS BKGD EFFLUENT A C T I V I T Y  
:070PE ' --COUN'TS LLD' 'CPMt-ERROR-ZFFIC UOL (ML) U-CI /ML +ERROR 

U-238 37. 11 0,216 0.139 0.331 5.54Et12 1.04E-14 2.83E-15 
U-238 38. 9 0.150 0.070 0.339 1.94Et13 1.06E-14 2.89E-15 
U-238 1613. 8 0.133 0.114 0.338 5.46Et32 4.69E-13 1.01E-13 
'H-232 27 + 9 0.149 0.096 0.319 9.48Et.11 7.87E-15 2.31E-15 
U-238 212. 7 0.105 0.068 0.329' ' ' 3 i 1 7 E t l l  6.31E-14 1.42E-14 

. . .  ._ - 

I . . . .  .. 

I 

(F€- .,3) 
I., 
, .  

I:: 
'a, 
Iy 

- I 3  
......... . .d!. 4.6. x ID.. & A \  , , oo' . . . . . .  ._ . c =  

3 0  x lo-'+ 

u-CI 

.. . . . . . . . . . .  - -. _ . . . .  .. 

PAGE 1 
. lMPC ..... 

..... 
930 mw 

r A . 8 3 .  

........ . - . - . . . . . . . . . . . . . . . .  

I . ._ ........ . . . .  . . . . .  j. 



I 
I 

c c  I n P u L s E I I  
. ,  

. .  , .  . .  . .  

. .  
. .  . .  , . 
. .  . . .  , .  TYPE: STACK SRMPLING PERIOD 12-NOV-801?08:00 THRU 17-NOV-80@08:00 . 

.. 



. - __ .. .- . . . . . . . .  . .  .- C C  I M P U L: S E I1 

... 
COPC. 

*tc : imq % m?C 
. . . . . . . .  _- . . . . . . . .  - -. .... ..... . 

( F E  - 13) 

9. 33 ' ' 
-13 a. cia x I O  

. .... - - - I  k-t-e; .. . ...... - ...... . . . .  . . . . . .  . . . . . . . .  - . . . .  _ .  
a. 41 x IG 

3.0 i Io-lL- 

. . .  . . . . . .  ... . . . . . . . . . .  
, 

Ij ___ ...... . . ..... - . . . . . . . . . . . .  - TYPE: STACK SAMPLING PERIOD 17-NOV-80@08:00 THRU 24-NOV-80@08:00. -. 
I (  

: 10.0 MINS DATE: 01-DEC-80@12:30 
: i68.0'  HOURS CFM: 2.0 
OURS 

R I M A R Y  . . GROSS ' BKGD 
SOTOPE COUNTS LLD CF'Mt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

.. EFFLUENT ACTIuITr ._ . __ -. ' "PAGE 1 

I: 
t s  

l a  
1: 
iI 

U-238 28. 11 0.211 0.078 0+32R 
U-238 47. 7 0.105 0.088 0.348 
U-238 180.9. . . .  8 0.116 0.103 0.345 

U-238 307. 8 0.127 0.066 0.326 
~ ~ - 2 3 2 '  7. 10 '0 .166 0;'10&'0;'339' ' 

. .  4.31Et12 9+Y%E-15 2i94E-15 0.043 O i O i 3  3.33E-01 ' 

1.51Et13 1.67E-14 4.35E-15 0.252 0.066 5.57E-01 
4.25E.1.12 6.63E-13 1.43E-13 2.813 0.608 2.21Et01 WARNING 

.. _ _  . .  . . . . . . . . . . .  ._ .. ...... ._ -. ..... - ... _. .. _. ... 

2.47Et11 1.19E-13 2.64E-14 0.029 0.007 3.95Et00 

s. t o c  k 
ad. . .  . . . . . . . . . .  . . . . . . . .  

9.33  
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T A - ~ ~ A  TYPE: STACK SAMPLING PERIOD I ~ - A F R - ~ O P O ~ : O O  THRU ~ S - A P R - ~ O @ O ~ : O O  . .... . .. ... .. .. . -. -. -- __ -- _ _  -- ...... ..... . _  

I TIME: 10.0 'MINS DATE: 02-HAY-80@14:09 
p'f.lHE-x*HWR*-..ep*. *e- -_ 
'4.2 HOURS 

e--. pRI'fiMy -mss--. ' 

:NT+ ISOTOFE COUNTS LLD CFMt-ERROR EFFIC UOL (ML) LJ-CI/ML +-ERROR U-CI .+-ERROR XMPC PAGE 1 

:-45--- p + y y  - -+- -1 2+.-*4. or33+. . .  
1-46 FU-239 2.  11 0.205 0.101 0 , 3 3 7  
1-51 FU-239 2. 9 0 . 1 4 4  0.080 0.302 
:-*. p+2.* -. 3r-..~..8F.l.l.~.~.Or345--. _. . _  ._ 

........ -_ - - .- - - -- .- 

.. - . - . . -. .- me- . -  - E w L i m F n e T m - -  .- - 

... - ...... - _ . . -- - - -. - 

. - . . -- . .- . . _ 

-- - .... . .  .. . . . .  . - -. 

. . - . - . - .... - -- ....... , __ ... -- ...... -- . ... .. 

... . ..... ..... .. .... ... .... ._ , 
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...... .... . . . ..... ......... - -. -. .- -. -. . - - - . 
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TYPE: STACK SAMPLING PERIOD 25-APR-80@08:00 'THRU 02-MAY-80@08:00 

._ -- _. -. . __ . .. ....... -1: 
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.............. . ........... .............. .. i' m W H o t t W - - . C F i l +  - -2~6- -  
OURS I 7  

SO'TOPE COUNTS LLD CPflt-ERROR EFF.IC UOLtMLi U-CI/ML t-ERHOW 

.... ........ 
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. _ _  __ .. . . . . .  - . ... .- ........ m -N-F-!J'-rS E - T r - '  . 

.... . -. . - .. ... .. . .... - . . ___ I TYPE: STACK SAMPLING PERIOD 30-MAY-80@08:00 THRU 06-JUN-80@08:00 -. - - . 

. * ' ~ r f l O U H S  .-*-)' -0 .. - ....... .... . . - ... .. __ ... -- 
IUUKS 

. f i : P ~ ~ ~ p . . .  . fiRMS . -*f(urr-.-. .. _. .- -.--. 
SOTOF'E CUUNTS LLIl CF'M+-ERROR EFFIC UOL(ML) 1J-CI/ML t-EKRUR U-CI t-ERRUR XMPC PhGE 1' ' 

ftt-f.39--. 1 + 5 -f+i--; 0 &*3 .* 6 . . 

PU-23Y 1. 4 0.033 0.049 0.347 
FWZ3P' 

:: io,o MINS w r E :  ~ ~ - J u N - s o ~ I ~ : o ~  
.. - *  

. EF-F-H€NT--- . A m y -  

I:: 
1 1 1  

- A:: 

. . . . .  .. .... . .  .- .... -- 
Pll-239 4. 2 0.200 0.447 0.350 6+92E+12 7.23E-16 1.45E-15 .0*005 0.010 1.20Et00 111 

... . . . . . .  .......... - ... . . .  - .- {:I; >-.-- 7 ' d ' * ~ - s O a ~ J . 4 2  . _  

1'' 

........ ........... ... .. .. . . . . . . . .  ..... . - _. - _- .- 

j?, . . . . .  .... i ........ . . .  . ............... . . . _ . . . .  .. __ -- - -. _ . . - 
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... y . . . . . . .  - ..... - ._I .- - __ - - . . . .  ... . .- 
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!I7 . ... .... . ........... - .. . --I --- ._ , . .. - .  - _ 
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I TYPE: STACK SAMPLING F'ER'COD 06-JUN-B0@15:59 THRU 13-JUN-80@15:59 
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. .  .... ; . C C  I M P U L S E 33  . . .  . . .  . . .  . .- - .  .. 
TYPE: .STACK SAMPLING PERIOD 27-JUN-80@15:59 THRU 03-JUL-80@15:59 

1 10 .0 '  MINS DATE: l l -JUL-80@12:19 
:144.0 .'HOURS CFM: 2.0 
]URS . . . . . . . . . . .  . . .  . . . . . . . .  -. . .  _. . .  . . .  

?IMARY GROSS EKED EFFLUENT ACTIVITY 
iUTOPE COUNTS LLD CPMt-ERROR E F F I C  UOL(ML) U-CI/ML t-ERROR 

W-239 
XI-239 
W-239 
'U-239 

2. 5 0.061 0.060 0.317 

0 .  5 0 . 0 4 9  0.043 0 . 3 4 2  
1. 4 0.038 0.033 0.333 

2. 7 0.100 Oi096 0.'317' " ' ' 

..... ... ....... 

. . . . . . . . . . . . .  . . . .  .. 

U-CI t-ERROR ZMPC- PAGE -1 - -. - -. 

. . . . .  . . . . . .  . . . . . . .  

._ . . . . .  

.. . . . . .  

. . . . . . .  . .  . . .  

. . . . . . . .  -. ... ... _. - .- 

. . .  ....... ._ . .  

. . .  .......... _. _ .. .. 

. . . . .  

. . .  . . . .  .. . . . . . .  

. . . .  

. . .  

, _. 

. . . . .  

. .- 
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. -  . . .  i 

C C  I M P U L S E I1 

TYPE: STACK' SAHPLING PERIOD 03-3UL-80@08:00 THRU ll-JUL-80@08:00 

: 10.1 MINS DATE: 18-JUL-80@13:54 
t192.0 HOURS CFM: 2.0 
OURS ' 

....... ... ... . . . . . . . . . .  .... . . . . . .  
R I M A R Y  GROSS BKGD EFFLUENT ACTIVITY 
SOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(HL1 U-CI/HL ,+-ERROR 

PU-239 
PU-239 
PU-239 
PU-239 

5. 10 0.172 0 
8 .  10 0.172 0 
2. 9 0.155 0 
1. 8 0.127 0 

139 0.347 

052 0-;365 
097 0.344 

090 0.316 

. .  _. - - -  . . . . .  . .  

. - .... - __ - 

. . . . .  . . . . . .  - 

_. - . . .  _. .. - __. _ ._ . 

U-CI +-ERROR ZHPC PAGE 1 
. . . . . .  

- . . . . . . .  

. . . .  

. . . .  - . . .  __ . _ . 

_._ . ._ 

,. - ...... 

.......... - - ............. ... 

..... ... _ . ... 

, ...... - - . .  ... .. __ . 

. . . . . . . . . . . . . .  .... 

. .  . - ............... . 

. . .  . , . . . . . . .  
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... . . . .  - _. ... __ . . .  - . - C C  I M P U L S E I1 . 

4 TYPE: STACK SAMPLING PERIOD ll-JUL-80@15:59 THRU 18-JUL-80@15:59 
__ 

E: 10.6 MINS DATE: 25-JUL-80@15:11 
Z:168.0 HOURS CFM: 2.0 
+-JIIRS _. ._ - . - . . .  _. . ... - __ 
>RIMARY GROSS BKGD EFFLUENT ACTIVITY 

. . . . . . .  ..... . . . . . .  . 

[SOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) .U-CI/ML +-ERROR U-CI  +-ERROR .. XMPE-.-.PAGE 1.- . .  

PU-239 . 3. 7 0.100 0.082 0.328 
PU-23Y " ' ' 0 .  4 0;038"0i033 0.328' 
PU-239 0. 4 0.033 0.035 0.330 

8 0.116 0.090 0.312 YU-239 3. 

_ .  . . .  ... . . . . . .  . _  . 

. . .  - . ... _ ... _. . . . .  

. _. _. ... __ . . . . . .  ..... -. ._ . . . . . .  

.. ._ . .  ... _. . .  - . 

. .  . .  __ .. . . . . .  .... . - . . . . .  -. - 

. . . . .  ._ _ . .  ._ . . .  ._ -. . .  
. . . . . . .  

. - . . .  ... . _. 

. ...... 

- . . .  -. . . - - _ _  . ._ ._ - .... - - . . . .  

. _  . ._ . . . .  

. . . .  
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... _ _  . _  - .- . .  . E [  I n p .u ~ . - s . . E  1 1 .  .._ . . .  

9 TYPE: STACK SAnPLING PERIOD 18-JUL-80@15:59 'THRU 25-JUL-80@15:59 

Z: 10.0 MINS DATE: 01-AUG-80@13:32 
I : ~ ~ ~ - , . ~ . . H o u R Y  CFn: .2..0 . .  _. ......... 
iuuh's 

%3IP[At?Y GROSS BKtiD EFFLUENT A C T I V I T Y  
[SOTOPE COUNTS LLD CPMS-ERROR EFFIC VOL(ML) u-cI/nL 

PU-239 
PU-239 
PU-239 
PU-239 

. . . . . . .  

2 ;  '. 4 '0.038 Oi041 0.345 

2. 6 0.077 0.071 0.328 
0. 8 0.127 0.090 0.346 

2 .  6 0.083 0.066 0.333 

.... . . .  

.. 

_. 

.... ._ . . . . .  . ._  

. I  

+-ERROR U - C I  +-ERROR XnPC 

. . . . . . . . .  

.... . . . .  . .  _. ... __. ... ...... 

.... .- . 

_ . _ .. _ . . .  ._ __ ... . . ._ - ....... 

............. _ .  

- _. . _ . ._ - _. . _ _  . - . . . . .  ...... 
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.... . . . . . . . . . . . . . .  .-- . -. . -- . . .  

.. 

. . .  

.. 

._ ..... 

. 



- . _  
. _ .  

.. - .. 

.... . .  

. . 
I: 
! I  

I 

L E  I M P U L S E 31 
. . . . .  . .  . .  .. 

\ 'TYPE: STACK SAMPLING PERIOD 25-JUL-80@15:5? THRU 01-AUG-80@15:59 

. . . .  
1: 10.0 MINS DATE: 08-RUG-80@14:09 
::166*0 HOURS CFM: 2+0 
IOUR3- ..... . . . . . . . . . . . . . . . . . . .  _. . . . .  _. ... _. .. .  

_. ........ ._ . - ._ . . . . . .  

'HIMFIRY GROSS BKGD EFFLUENT ACTIVITY 
s o ' r m  COUNTS LLD CPM+-ERROR EFFIC UOL(ML) U-CI/ML t-ERROR U-CI +-ERROR ZMPC.. .PAGf_-l.. 

PU-239 ' 3. , S 0.061 0.060 0.322 
PU-23P ' ' 3." ' 7 O'i094 0.052 0.336 
Pl1-239 0 .  5 0.050 0 . 0 4 3  0,316 
PU-239 0. 5 0 .044  0.046 0.310 

... .............. ... 

... 

..... .. _ . . . .  . - ,- .. ........ 

... .... 
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_- __  - +.TYPE: STACK SAMPLING PERIOD 15-AUl3~80@15:59. THRlJ 22-AU6-80@15:5Y . . .. _. 

1: 10.0 MINS DATE: 02-SEP-BO@OY:16 . . .  . . .  
::168*0 HOURS CFM: 2.0 
IOURS 

. 
. . .  . - . . - - - - - 

. . . . . .  . . .  - -  - . ,. . . . .  . . .  . .  - . . . . .  .- 
' R I M A R Y  GROSS BKGU EFFLUENT ACTIVITY 
SOTOPE UOIJN'TS LLJJ CF'tit-ERROR EFFIE  W O L ( I I L )  U-CI/ML. +-ERROR U-CI t-ERROR ZHPC PAGE 1 

. .  
PU-239 2. 1 2  0 , 2 2 2  0,097 0,305 
PU-23Y 3 .  7 0 . 0 9 4  O . O Y 1  0 . 3 0 5  
PU-23Y . 3. 4 0.083 0.035 .. 0 . 3 0 8  ................. . .  
PU-239 1. 1 2  0 . 2 4 4  0 . 1 4 4  0.322 

... - . . _. - . . _. . 
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... - . . .  

C C  I PI P U L S E I J  . . . .  _. . . __ .. - .. . _  . .  

, . . . . . . . . . . . . . . . . . .  , . . .  . . _. . - . . .. - . . . . . . . . . .  - ..... - .. - ......... 'YPE: STACK SAMPLING PER'IOD 24-OCT-80@08:00 THRU 31-OCT-80@08:00 

10.0 nws DATE: 0 7 - ~ 0 ~ - 8 0 e i 2 : 3 2  . . . .  .68'.0' HOURS CFM: 2.'0' ' ' ' ' - 
IRS 

'MARY 
ITOPE 

1-239 
1-239 
1-239 
1-239 
1-239 
1-239 

. "BKGD .. -' .. - .. - .... "EFFLUENT - A C T I V I T Y  " . ' " GROSS '. ' . 
COUNTS LLD CPMt-ERROR EFFIC VOL(ML) U-CI/ML t-ERROR 

7. 8 0.127 0.056 Oi333 
4. 8 0.133 0.086 0.330 
3. 5 0.055 0.046. 0.334 
1. 5 0.055 0;088 0.305- " 

5 .  11 0.194 0.072 0.353 
3. 12 0.222 0.109.0.332 

. . . . . . .  ._ ._ . . .. 

. . . . .  - ...... - - ..... - . .  

_. - . . . . . . .  - . - ..... - . . . .  - ,  

U - C I  +-ERROR ZMPC PAGE 1 

. . . . . . . . . . . . . . .  -. - - ... . . . .  

. . .  

. . . . . . .  . - . . . . . . . . .  

. . . . . . . . . .  - .- . .  

_. .- .- .- -. - - - - .- - ._ . . 

. . . . . . . .  - - .- ............. 

, . . . . . . . . .  - . .- . . .  - .... 

. . . . . . .  

. . . . . . . . . . . . . .  - - . ._ - ........ 

. . . .  ._ . . .  

. . . . . . .  

. _. ._ - - 

I,  I 

.. - . 



. .  -. . . .  

c c  M P U  'S E' 3 

10.0 MINS DATE: 17'NOW-80@11:16 
168.0 HOURS CFM: 2.0 

IURS 
. - .  ._ -. .. 

. _. . ........... PAGE . .-l - ............ ' IMARY" GROSS ' 'BKGD ' . ' .-- '-EFFLUENT' ACTIVITY 
OTOPE COUNTS LLD CPMt-ERROR EFFIC UOLCML) U-CI/ML +-ERROR U-CI +-ERROR XMPC 

U-239 ' 13.' 6 0.077 0.087 0.335 7.34Ei-12 4.62E-15 1.65E-15 0.034 0.012 7.69Et00 WA'RNING 
U-239 2. 7 0.094 0.072 0.323 ~ ~~~ 

. .  
U-239 1. ' 8 0.122 0.100 0.340 

u-239 3. 8 0.111 0.060 0.319 
U-23Y 3. 13 0.255 0.076 0.325 

U-239 ' ' 1. '6' 0.072 0.044 0;361 . 

. .  

. . . . . . . . .  

.. ... ._ 

.... - ..... 

.... _._ ........ . - . 

......... - . .  

_. . - . 

. ._ . 

- . ._ . - .. -- - ... .. ....... 

.... _. __. ..... . . . . . . . . . . . . .  



. .  

t t  I M P U L S E 3 3  

'YPE: STACK SAMPLING PERIOD O ~ - N O V - ~ O ~ O ~ : O O  THRU ~~-NOV-BO@OB:OO 
_. . . . . . . .  . .  

10.0 nINs DATE: 21-~0~-80@17:02 
68.0 HOURS CFM: 2.0 
IRS . 

MA R Y GROSS BKGD EFFLUENT ACTIVITY 
ITOPE COUNTS LLU CPMt-ERROR EFFIC VOLCML) U-CI/ML ' +-ERROR 

1-239 13. 9 0.149 0.066 0,326 7q34Ei-12 4.46E-15 1.68E-15 
1-239. .5. 7 0.094 0,063 0.324 
I-239 3. 5 0.055 0.039 0.340 
'-239 5. 4 0.038 0.033 0.316 6.92Et.12 1.85E-15 9.70E-16 
1-239. . 1. 7 0.099 0.074 0.356 
-239 3; 12 0.233 0,093 0,335 

. . . . .  . . .  .. 

Pf4GE 1 
U-C.1 +-ERROR -xnpc . . .  

0.033 0.012 7.44Et.00 WARNING 
. . . .  - . . .  .- ... .... _. 

0.013 0.007 3.08Et00 

. . ... 

. , . .. . . .  ._  .. 

... . - ..... ... ._ .. - . . . . . . . .  ... 

. . . . . .  . . .  .. 

.. . .  



C C  I M P U L S E '11 " 

YPE: STACK SAMPLING PERIOD 14-NOU-80@08:00 THRU 21-NOV-80@08:00 . . . .  . . . . .  - . . .  _ _  - . . . . . . . . . . . . .  

10.0 MINS DATE: 01-DEC-80@12:44 
&8'+Q HOURS CFII: 2.0  ' .  
RS 

. .  

'PKGD . . . . . .  - - . MARY "GROSS 
TOPE COUNTS LLD CFHt-ERROR EFFIC 

-239 
-239 
-239 
-239 
-239 
-239 

5. 9 0.155 0 
4, 13 0.249 0 
3. 7. 0.099 0 
S. 10 0.166 0 
2. 9 0.138 0 
2 .  11 0.199 0 

072 0.351 
129 0.336 
070 0.312' 
125' 0; 34'6. 
069 0.319 
119 0.305 

. .  . . .  

. . . . . . .  ._ .. .- .. - . . .  

. . . . . .  - . ._ - "PAGE - I" "EFFLUENT ACTIVITY 
UOL(ML) U-CI/ML t-ERROR U-CI +-ERROR XMPC 

.... . .  

. .  ._ ...... 

.... 

. . .  - 

. . .  - . . .  

- . . . .  

.. _- ...... 

. . . . . . .  _. . . . . . . .  

............ _. .. - .- - - -. . - - - 

. -  . - ._ . -. . - - _. . _ _  

..... - __ - .... . - _. - . 

. . - . . - .. _. 

.. - 

-. . 

._ . 

. . . . . . . . . . . . . . . . . .  -. ... .- .- . -. ... ._ . - - 

. .  .... _. . .  ._ , . - - . 

. . .  
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C C I M P U L S E I I  
. . , .  . . . .  - - . . .  

j 

.. 

l: 

I:: 

TYPE: STRCK SRMPLING PERIOD 21-NOU-80@08:00 THRU 26-NOU-80@08:00 

. . . . . .  . .. .. _ ... . _ ..... 

10.0 MINS DATE: 05-DEC-80@16:23 , 

. . . .  ....... - .. . .  120.0 HOURS CFM: 2.0 
IURS' 

' I M A R Y  GROSS BKtiiI  EFFLUENT ACTIUI  TY 
.OTOPE COUNTS LLD CPMt-ERROR EFFIC UOLCML) U-CI/ML +-ERROR 

'u-239 4.  8 0.122 0.097 0.321 
'U-239 5 .  . 12 0'.233 0.075 o . m ~ . .  . . . . . . .  
'U-239 2'. 12 0.233 0 . 0 7 0  0.336 
'U-239 4 .  9 0.144 0.101 0.351 
'U-239 3. 7 0.099 0.075 0.352 
'U-239 1. 11 0.199 0.122 0,328 

I: 

. .  

PAGE 1 
U-CI +-ERROR ...... XMPC . . . . . . .  

. . . . . . .  ___ .. 

.. 

. .- . _. 
. .  

, . . .  .... - ... 

. .  

..... - . . . .  . .  



I c c  1 . n  P u L s E I I  

. ........ ...... .... 

. . . . . . . . . . . .  

............ ... ... ..... ............ ..... . ...... ...... 

... .. . 

I 

1 0 . 0  .H-INS DA'TE; 1.5-D~C&.80@llfOd _ _ _ _ _  - - - .- .- .- --... 
16.0 HOURS CFH: 2 .0  
RS 

MARY GROSS RKGD EFFLUENT A C T I V I T Y  PAGE 1 
TOPE COUNTS LLD C:FM+-ERKOR EFFIC UOL(HL) U-CI/HL t-ERROR U-CI $-ERROR ZMPC 

- - -  .- _ _ _  _ 

__ - _ _ _ _ _ _  :. ._ -. - - _ -. - _. ._ _ 
-239 6 .  5 0.049 0.050 0,313 9.44E.t.12 1.73.E-15 0.40.E-16 0.016 0.008 2.09Et00 
-239 3. 9 0.149 0.096 0.534 - 2 3 9 .. - _-) - + - k - O . O 6 & O s - O S 5 .  0.332- 5.YlEt10- Ii88E-1-5 --8.66E-,1.6- -6 . ,OOO - ~ ~ 0 . 0 0 0 - 3 , - f 3 E t O ~  -' .-- 
-239 2. 5 0,061 0.054 0.337 
-239 8 .  11 0.199 0.114 0,332 
-239--. - . -?-.. -13. @-2&l .o 069. 0-321- __ - - . _ _  - _ _ _  ._ __ _ _  __ -. - -- -- - .- - - .. 
-239 1.. 7 0.094 0.046 0.347 

........ .- - . . . . . . .  - _- .- - .... - . .  _ ........ 

, : . .  ..I: 
. . . . . . . . .  _. . _- - . . .  ._ . . .  __  _. . _. - . ....... 

I 

I 

.. ....... ....... . ... . .... -+ - - _ _ - -_ _ _ ._ _ ._ ___ .- ._ -- _- - -. -. - ... - 

. :  ' I; . - .... ,- -. ... _. .. __ ... _ .... _. ...... _ _  _. __ __ - - - .... __ ... _- ....... -. 

... - - .- ... ........ _ .. .- - ....... - ..... 

........ _ ...... , . . . . . .  - . - . . . . . . . . . . . .  

..... . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  

... , ............. ........... - ... _. ........... , .. 

. . . . . . . . . . . . . . . . .  _ . . . .  _ . _ . .  - ........... _ ..... 

. I  ) . I  
.I 

. .  _ . -. ......... - ... -. ... ....... -- 1: 
.......... . . .  _ _  -. ._ _. - 1: _. . - _ -  ._ 

.. . .  . . . .  ...... _ .......... ___ __ __ _- _. __ - .. 4; 
. . . . . . . .  ._ _- - -- ...... -. -- I! ... .... . .. 



. . . .  - .. _. .. ... 

C C I M F U L S E I I  

_. __ - TYPE: STACK SAMPLING PERIOD 05-DEC-80@08:00 THRU 12-DEC-80@08:00 

. . . . . . .  _. 10.0 MINS DATE: 19-DEC-80@11:33' 
168.0 HOURS CFM: 2.0 

. . . .  . .......... . . . . . .  . .- __  _._ ._ . - .- . . _. 
URS 

I M A R Y  GROSS BtiCiD EFFLUENT kO T I U I 'T Y PAGE 1 
OTOPE COUNTS LLD CPht-ERROR EFFIC UUL(ML) 11-CI/ML +-ERROR u-c I .t -E RR OR 

U-239 2. 9 0.138 0.102 0.311 
U-239 3. 11 0,199 0.082 0.322 

i lnw 
..... ... . 

U-239 ' 16. 6 0.083 0.055 0,301 4.6OEt10 6.37E-15 2.15E-15 0.000 O'*QOO 1~ObE'~dl--~ARNING~"" 
U-23Y 2 .  10 0.177 0.083 0.318 
U-239 1. 7 O.OY4 0.052 0.344 
U-239 1, 12 0.222 0.061 0,315 
0-239 1, 3 0.016 0.024 0.312 

.. ..... . .  

... . . . .  

. . . .  . . . . . .  

.. . . . .  

...... ..... ... -. . 

.... .... - .. 

. .  . .  . . .  ........ 

. . .  ... . . .  __ . . .  ......... 
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_. __ ._ - . - . ._ ._ - .. 
. .  c c  I ' M ' P  u L s E 11- _ ' '  ' - . .  

- . .- --_ . . . . . . . . . . . . . . . . . . .  . . . . . . .  - .. . .  . . .  _. .. __ ... - -141 TYPE: STACK SAMPLING PERIOD lE-JAN-80@16:00 THRU 25-JAN-00116:00 
. .  - ._ ._ _ - 

TIME: 10.0 MINS DATE: 01-FEBy80@12:22 
TIME:168*0 HOURS 'CFH:  . ; ' e 0  . 
e4 HOURS 

.. _. .. _ .... . ____ . - . - ... - .... - _  

.... . . .  ' PRIHARY- --.QROSS .BKOD EFFLUENT . . A I ~ P J I T Y  . . . - _ _  _ -. - _ 
T *  ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOLCHL) U-CI/ML +-ERROR U-CI +-ERROR XHPC PAGE 1 

. . .  ._ .. _ _  . . . . .  - . .  _ 6 A  U-235 4. 8 0 * 127 0 044. .0 .350 
?A u-235 112, 9 0 . 1 4 4  0.080 0 . 3 4 2  8 . 5 0 E t 1 2  4.09E-14 9.61E-15 0 . 3 4 8  0.082 2.04E-01 
3A u-235 3. 13 0.261 0.121 0 .324  

. . .  .. . .  ._ . . . .  .- . . .  . . . . .  . .  - .... - . _ _  . . _. . . 

. .  . . - .. - - . . . . . . .  . _  

...... ........ . . . .  - .... . . .  .... ..... , 

..,. . .  

. . . . . . . . .  ..... . ........... . - - _. ......... ....... ... - - - - - 

. . . . . . . . .  

. . .  .. 

. . .  - . -, _. . . . . .  ._ ..... 

._ . - , . _. - . - ... ,. . . . . . . . . . . . . .  ...... ._ . . . .  ..... 

.............. ..... .. . .- 
..... . .  

. .  
, ,  . . . . . . . .  -_ . . .  ...... -- 

......... ....... .- . ... 

,, . , 
. . . . . . . . . . . . . . . . . . . . . . . . .  ...... - - ....... .......... __ .. 

. .  -. . ...... ....... . . . . . . . . . . .  -. 



........ _ _  .... - .. - 
I 

. . C C  I M . P  U L S E J J  . . . . . . .  

TYPE: STACK SAHPLING PERIOLl 25-JAN-80@16:00 THRU 01-FEB-80@16:00 
.. - . . . . .  . .. . .  .. - .  . .. - 

10.0 MINS DATE: 08-FEB-80@11:22 
168.0 HOURS.. CFM: 2.0 . 
URS 

IMARY. 
O l O P E  

u-235 
U-235 
U-235 

.... . . .  . ... .EKED EFFLUENT .GROSS.. - 
COUNTS LLD CPMt-ERROR EFFIC UOL (ML ) 

. . 5. . 7  0.088 0.060 0.394 
ao. 8 0.111 0.078 0.306 8 .50Et12 
10. 7 0.100 0.066 0.336 4 .64Et12  

....... . . .  ... 

. .  

A C T I V I T Y  
U-CI/ML +-ERROR 

3.26E-14 7.91E-15 
3.39E-15 1.37E-15 

.... 

. .  

- .  . .  .- .. ._ - __ . .  

. . . .  . . . . . . .  ___ ..... - ... -. 
ZHPC PAGE 1 U - C I  +-ERROR 

0 + 277  
0.016 

. . . .  

. .  
0 .067 1.63E-01 
0 ;006 lS69E-02  

. .  . . . .  . - . . .  . _. . . . .  - 

... . .  ..... - _. 

. . .  . .  

.I 



...... - _ _. - ... . - . ._ .. I C '  I" M P U 'L  S"E J 3  ' ' _ '  

. .  

. .  
.. .. - - - .- 

1 TYPE: STACK SAMPLING PERIOD 01-FEB-80@16:00 THRU 08-FEB-80@16:00 
. . . . . . . . . . . . .  . . . . . . . .  ........... ...... .... ... __ ... ._ _- -. 

.... . . . . . . . . .  . . . . . . .  . . . .  ...... ._ ... 
Z: 10.0 MINS DATE: 19-FEB-80@12:45 
Z:168;0 HOURS CFM-:. '2.0 -.-.- . _.  
iOURS 

aR€HAR)L--- ..GROSS .FKGD. EFFkUENT , " A C T I V I T Y  ' . . . .  . . .  ._ .............. _ ._ __.. - -. 
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TYPE: STACK SAMPLING PERIOD 22-FEB-80@16:00 THRU 29-FEB-80@1'6:00 
. . . . . . . . . . . . . . . .  . . . . . .  ........... . . . . . . . .  __ .. . .  . __ _. 

: 10.0 HINS DATE: o ~ - - M A R - ~ o ~ ~ : I ~  
; *6E1. HOURS ... .CFII ; 0 ............. -. ...... 
OURS 

+23S . . .  .5* 10 0.183 0.111.0.336 

U-235 0 .  9 0.155 0.101 0.350 
U-235 3. 6 0.077 0.087 0.357 
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TYPE: STA'CK' . .  ' SAMPL'ING PERIOD 07-MAk-80@16:00 THRU 14-nAR-80@16:00' 
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-_- --I - 7ETxm3-.n, .. 
. .  

-i 
TYPE: STACK SAHPLING PERIOD 14-MAk-80@16:00 THRU 21-?iAR-80@16:00 --- .____..---.-- -_ - . .. - . 

JRS 

- E F f L T l E N T - - ~ t e V W - -  ri,f&- *ROSS'-- - - B K G F . - .  -- 
3TOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U - C I  +-ERROR XMPC PAGE 1 

m- .-..- 2;-9- *1-55 o;-o+6..tr;-322 
J-235 29. 10 0.183 0.111 0.353 8.50Et12 9.73E-15 2.82E-15 0.083 0.024 4.87E-02 . 
J-235. 1. 7 0.094 0.063 0.353 
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I' . -..- - - . -- . 

-.- - -- --.--.---- 
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.. .............. .......... - .._- . .  -- - - - T n - w - L r - T S ' E T T  -. 

-_ . - - .- - - .. ...... -- 3-141 TYPE: STACK SAMPLING PERIOD 21-MAR-80@16:00 THRU 28-MAR-80@16:00 -_ 

TIME: 10.0 MINS DATE: 07-APR-80@10:33 _- ... _..-- t m E t l - f 5 8 7 0 ~ O - P P t t ~ -  
1.6 HOURS 

_- P f ? H W - B R Q S +  .END. .. c F F L U E K T . -  ---AeT€WW-. 
4T. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC VOL(blL) U-CI/ML +ERROR U-CI t-ERROR XMPC PAGE 1 

+H3*--- 0 s  5-.€k04-~k.~f6-(h3k?- - M E t 1 2 - M E - 1 5 .  lr8PE-r5. .-O..--O;O-*tE-O2 ' 

-9A u-235 13. 7 0.094 0.046 0.326 8.50Et12 4.68E-15 1.71E-15 0,040 0.015 2.34E-02 
LOA U-235 3. 7 0.100 0.066 0.377 

.. 

-. .... .. - -- - _. --- 

.. .... ........ -_ ... -. _- .... ... -_ - - . 

.... .- ..... .. ................... ... . 

' 1.:. ....... . .  

- .... ..... ................... 



----..+*P -Ij-+-s--H3- 
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TYPE:. STACK S ~ M P L I N G  PERIOD 2s-n~~-80ei6:00 THRU o ~ - A P R - ~ o I ~ ~ ~ : o o  
.- .- -.- - 

: 10.0 HINS DATE: ll-APR-80@11:42 ". ... &." 
. . .  OURS 13 

-. = H f i R - S - e  --EFFtUEW--. AC:"WY--- 
SOTOPE COUNTS LLD CPMt-ERROR EFFIC VOL(hL) U-CI/PlL +-ERROR 

+j+-~~-3~-. . --fe-MB;f#, 0"/0-*.-33-. 

XnPc PAGE i U-CI +-ERROR 

. . . - .. .. - - .- .. . 
u-235 , 38. 10 0.183 0.111 0.344 8+SOEt12 1.33E-14 3.62E-15 0.113 0.031 6+6SE-02 
U-235 9. 9 0.144 0.110 0.345 . - .-- -- -- . _. - 

I. I 

1:3 : 

IN 



PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
ISOTOPE COUNTS LLU CPMt-ERROR EFFIC UOL(ML) U-CI/ML t-ERROR . U-CI +-ERROR XMPC PAGE 1 -- .... ... ..... .. - _. 
U-235 S *  9 0.150 0.086 0.331 
U-235 42. 10 0.183 0.111 0.344 8.50Et12 1.48E-14 3.94E-15 0.126 0.034 7.38E-02 _-  

4.  
._ .... .. -- - J 0;-05?e. t n 2 - v . a ~ - ' - - - -  _ 

.. ... ...... I 
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-- ........ . _. .... .- .... I1 .,I 
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_ - .. .. + * - s e +  

TYF'E:,STACK SAMPLING PERIOII  ll-APR-80@15:59 THRU 18-APR-80@15:59 

': 10.0 MINS DATE: 25-APR-80@14:45 

.---EF!=tttE n E - 7  r*Y+-- .- _. R - I M A W R B S S  ~ BKfG-__ 
SOTOF'E COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/IIL t-ERROR U-CI  +-ERROR XMPC PAGE 1 

-w-23-- 5 - 6 T 0 5 2 - O r ~  . . ._ . . -. . . . - 
U-235 30 7 0.105 0,046 0.384 8+50Et12 9.53E-15 2.72E-15 0.081 0.023 4.77E-02 
U-235 9. 7 0.100 0,086 0.302 4.64Et12 3-35E-15 1+40E-15 0.016 0.007 1*67E-02 

._ ... . . . - __ .- . - 

-, !'I . ... , - . - .. .- _.. .. 

. .  , .  
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I T n - ' K F T J ' r m 7 -  - 
TYPE: STACK SAHPLING PERIOD 18-4PR-80@15:59 THRU 25-APR-80@15:59 

. .  

~~~~ 

10.0 MINS D4TE: 02-MAY-80@14:07 --__- ---- ._..- 17S7J-RO-Fi7; 
URS 

T i T w . - -  .-.. AM Iprr -- 
OTOPE COUNTS LLJJ CPMt-ERROR EFFIC UOL(ML) U-CI/HL t-ERROR U-CI +-ERROR, XMPC PAGE 1 

t+*-%-.--7.*-..~*v; *mW-*,.so - _ 

. - - 

-- .- -- -- --- . 
u-235 SO. 10 0.183 0.111 0.338 8.50Et12 1.80E-14 4.67E-35 0.153 0.040 9.01E-02 
U-235 4. 5 0.061 0.060 0.354 

.--- -.-- -_ -- -. - .- .- 

Id 



- -.-_. 
, .  . .  . -FL*-Cc::22 . .  

-. 
. .  

. . ,  . . .  . . . . , , ,. 
TYPE': STACK. . ShlFLING PERIOD . .  25-APR-80@15:59 THRU '02-MAY-80@15:59 . ,  - -- _. .. . - 

rru. 3 n --.-- 
b." 

': 10.0 HINS DATE: 09-MAY-80@16:14 
*%-&CIWRS 
IOURS 

'wARy-G--- ---.- -HF- .*cFM.-- .- 
SOTOPE COUNTS LLD CF'P4t-ERROR EFFIC UOL.(HL > U-CI/HL t-.ERRUR U-CI +-ERROR XkPC PAGE 1 

._ . . -. . ._ -- ._ . ._ .. .- - .  -.-- 0% 1.----&-w 
U-235 38.  5 0.0-43 8 . 5 0 E t 1 2  1.37E-14 3 .71E-15 0 . 1 1 7  0 . 0 3 2  6 .85E-02 
U-235 9 .  8 0 .116  0 , 0 9 3  0 . 3 2 9  4 . 6 4 E t 1 2  3 + 0 1 € - 1 5  1.27E-15 0 .014  0.006 1.51E-02 

. - - . 
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iYPE.: .STACK SeMPLING' P E R I 0 ~ . . 1 . 6 - M A Y ~ 8 0 @ 1 5 : 5 9  THRU 23-tjA,Y-80@15:59 ' . .  
. .  . .  . ,  ' . I . '  . .  , .  . , .  . .  . .  - ,. , . .  , . , .  . 
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ISOPG- -ELklNTS LLD CPMt-ERROR EFFIE..'. ... VOL.(ML) . .  U-CI/ML . t-ERROh;. 'U-EI' t -ERROR ..... .XMPC PAGE 1 . . .  

1-235 ' 3. 7 0,094 0.063 0.347 
......... 24 ........ 12 0,233 0 , 1 6 0  0,.35-7 1-r- 
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, TYPE': STACK' .'SAMPLING PERIOI l '~30-MAY-8~@15:59 THRU 06-JUN-80@15:59 
.- .- 

: 10.0 ~ I N S  m ' r E :  i 3 - s ~ ~ ~ - 8 0 e i ~ : o o  - .- 
. . .  

. . .  
4-u- F+G- 2.e 
OURS 

", \VI - .  B t S B  - EFFLtlEw-AC-TY- - M A R Y  ._ 
SOTOPE COUNTS LLI3 CPMt-ERROR EFFl'C UOL (ML) U-CI/ML +-ERROR U - C I  +-ERROR ZMFC PAGE 1 

-lf-Hf; 

CnrlCP 

-. ............ --.r ... . .- - a. D Y.V, ,  " . V , I  ".*L.l 
__ . ........ - -- 

1 1  

I 

I 

I 

11 ,a ' 

I, 

1 

'1 . 

. ........ ................ ........ . . .  .. .... .. . .1 "1 11 

-- - _. .- 

111 
u-235 . 8 .  5 0.044 0.046 0.342 8.50Et12 2.80E-15 1.19E-15 0.024 0.010 1.40E-02 
U-235 2 .  7 0.094 0.052 0.320 --I:: .- ..-- -. - - -- . 

I1 

! I ;  .. . ..... - - 

....... .............. ....... ...... - - - 

- . . 

._ . ... ! I  - . 
Ill 
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h L  I . .  

, -- f 

+._!=!--:-: ~ - -. - - 
. .  . .  

TYPE: STACK SAMPLING PERIOD 06-JUN-00115:59 THRU 13-JUN-801315:59 ' 

. . .  . .... -- - .- 

.. ... .. -. .... - .- - -- .. ._. 

.......... ......... - _.. - - - -- ._ _ - 

-_ ....... .- ....... __ - .. - 
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. . .  . . . . .  
- . . .  

E t  I H P U L S E 11 
. .  . . .  ............ -. 

TYPE: ST4CK SAHPLING PERIOD 27-JUN-80@15:59 THRU 03-JUL-80@15:59 
. _  ... . .  

:: 10.0 HINS DATE: ll-JUL-80@12:12 
::144.O..HOURS ' CFH: 2 .0  . . . . . .  ... ..... ... ....... ........ 'OURS 

... ..... - ._. 

. -  

.............. - ... 

'RIMARY GROSS EKGD EFFLUENT ACTIVITY 
SOTOPE COI ITS LLD CPMt-ERROR EFFIC VOL(HL) U-CI/ML +-ERROR 

u-235 3. 7 0.105 0.098 0.332 
U-235 ... 3. 6 Oe.072 0.050. 0.310 - 
U-235 3, 11 0.200 0.093 0.302 

. . .  

.I 

. .  

U-CI +-ERROR.-.- 

. . . . . . . . . . . .  

._ 

. . . . .  

-- - 

.. .  _. _. . . .  

......... 

........... ._ .- . 

._ . . - . . 

. . . .  _. ..... .............. 

.. . . .  

. . . .  - 

. . .  

... 

_ _  .. 

. . .  . 

._ . . . . . .  



C C  I M P U ' L  S E 31 

1 TYPE: STACK SAMPLING PERIOD 03-JUL-80@15:59 THRU l l -JUL-80@15:59 

:: 10.0 'MINS DATE: 18-JUL-80@13:51 
::192.0 HOURS CFM: 2.0 

...... .... . .  . ._ . . . . .  ..... . .  - ......... 
+OURS 

'RIMARY GROSS BKGD EFFLUENT ACTIVITY 
[SOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/Ml. 

U-235 11. 8 0.111 0.078 0.334 3 .03Et12 3.28E-15 
U-235 5. 11 0.194 0.084 0.373 
U-235... . .  3.-.... 6 O i 0 7 2  OiO44..0.845 

- ... ... 

. . . . . .  . - __ . . .  ............ 

+-ERROR U-CI  t-ERROR XMPC PAGE 1 
. . .  - . . .__ ......... -. _ 

1.28E-15 0.010 0.004 1.64E-02 

..... ._ ... - 

............. 

.... . . .  

. .  . . . . .  ._ . ... 

. .  

. . .  . . . .  ..... ._ ... . . . . .  -. .... __ ...... 

..... .. ....... 

..... . . . .  ........ . _- ... - . ....... 



._ ....... 

. . . . .  . . .  .. . . .  
:: 10.3 MINS DATE: 25-JUL-80@15:02 
E:l68.0 ,HOURS CFM: 2.0 
,OURS' .. . . .  ......... .. .. . .... - _. .... _ .  - - - -.... -. __ ......... . . . . . .  . . .  . . 

. -i,: 

. . . . . . .  

i 1  
j I  

I 

1 

........... 

. . .  

>R IMARY GROSS BKGD EFFLUENT A C T I V I T Y  
ISOTOPE COUNTS LLD CPMt-ERROR EFFIC 'UOL(ML). U-CI/ML +-ERROR U-CI  +-ERROR . . . .  XMFC...PRGE. p-.... 

I. 

I* 

If 
? 

U-235 ' 6. 5 0.055 0.039 0.328 2.65Et12 2.04E-15 1.01E-15 0.005 0.003 1.02E-02 
U-235 ' . 18. 12 Oi227 0.106'-0;342 8 ~ 5 0 E t 1 2  5,65E-15 l i91E-15 0.04% 0*01.6-.2.83E-02 ' 

U-235 4 ;. 6 0.066 0.035 0.353 

.... 

. .  - . . . .  - . . . . .  . .  - . . . . . . . . . . . .  . . . . . . . . . .  

___ . . . .  __ . .. 

-. . - - . . - 

._ .. -. ... ._ ..... - ....... 

. . . . .  ...... ..... . . .  _. . .  . . I: _. 

. .  . . .  

.. 



. .  

TYPE: STACK SAMPLING PERIOD lR-JUL-80@15:59 THRU 2S-JUL-80@15:59 
. . . . .  . . .  , .  . . . ... - . .  -. -- _ . . 

: 10.0 MINS D A ' r E :  oi-~u0-80@13:30 

OURS 

RIhRRY GROSS BKGD ' 

SOTOPE COUNTS LLD CPMt-ERROR EFFIC UOl.(ML) U-CI/ML +ERROR U-CI +-ERROR XMPC PAGE 1 

f-j..8iO-HOURS. CFM:-. 2*-0 . . . . . . . . .  . . . . .  _. - .. __ __ - - . - __ .. . _._. . - - ... _ .. - ........ I 
I 

.......... - . .  __ . _ _  .. - . . . . .  ._ . EFFLUENT ACTIVITY .. 

._ 

I :  

,; 

!I: i '  

i 

.... ... . -  . -. .- .- u-23s ' 7. - 7 0.100 0.0'43 OX73" 
u-135 14. 2"0.200 0.447 0.313 8.50Et12 4+85E-lS 1.44E-15 0.041 0.012 2.42E-02 
u-23s 2. 8 0.122 0.083 0.334 I 

. .  ... . . . . . . . . .  . . . . . . .  ._ - 

I 
I /  

,,.I 
,,i 
;I S.! 

9,: 

. :  
I, 

u _  

. . .  . . . . . . . . .  ._ ...... . 
. 
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.. _. . . . . .  ._ _. ... _ __ - __ 
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. __ ..... _ .. _ .. I 

. . . . . .  - . . . . .  - .... -. . - ........ - ... ................ ._ . . . .  .. .. _ ...... - ... _. . . . . . .  
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.. ...... . . . _-.._ . .  . . .  .. ..!I 
..... . .  
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. .  
. . .  - .. _ _  . 

... _. ... . ._ . .... 

- 
... - .... 

1 :  

. .  . . .  

! u-235 3. 6 0.072 0.071 0.308 

. . . . . . . .  .. I 
I 

I 
_ .  

8. 

I 1 1  

IS 

I, 

I.. 

. . . .  .. . -  ._ .. _. .. 

. . . . .  . . . .  . .  
I 

- - _ - - _. .- - - _ . -. .. . CI: I H F U L S E 31 
. - _. . - .. __ . . .  . . .. _ - _ - - 

TYPE: STACK SAMPLING PERIOD 25-JUL-80@15:59 THRll 01-AUG-80@15:59 

.I. 

Y 

. :: 

. 
.: 10.3 n I N s  DATE: O S - A U G - ~ O @ I ~ : O ~  
:168*0 HOlIRS. CFM:. 2.0 

. .  'OURS'' 

.. _. . . . .  . . . .  ....... - . __ - --_ ... . . . .  . -. . .  ... ._ . .  
I 

. . . . . . . .  . . _. I: 

. _. . . .  

. . .  

. . .  
. .  . . . . . . . . . . .  - . __ .. .. . .  _ .. 

_. . . . . .  __ .. ..... yj 
. ._ . .  _ - . . . . .  ... 



1 TYPE 

........ 

STACK 

E: 10.3 MINS 
E:l68.O HOURS 
HOURS-' -" ' 

C C I M P U L S E I I  
. .  ........ 

SAMPLING PERIOD 01-AUG-80@15:59 THRU 08-AUG-80@15:59 

. .  

DATE: 15-AUG-80@13:52 . .  
CFM: 2.0' 

.... ...... ......... ........ 

PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
ISOTOPE COUNTS L1.D CPMt-ERROR EFFIC 'UOL(ML) U-CI/ML +-ERROR 

u-235 
"'U-235 

U-235 

........... 

6 .  12 0.238 0.096 0.352 

3. 7 0.094 0.039 0.329 
10." 7 0;IOS 0.110 Oi352 " 8;SOEtl2 3;lOE-15 "1;23E-15 

............. ............. - ._ . . . . .  

........ - __ - - - - . - - 

............... ._. . . - . - ._ _. _ __ _. . 

....... ........ . .  . _ ,.. 

U-CI t-ERROR - XMPC PAGE' 1 ' ' 

0;-026 0 010- r  5 5 ~ ~ - o r -  ....... - ,  ...... 

................ ......... ........... 

.. _. ...... -. ................... ..... 

.......... , . . . . . . . . . .  . . . . . . . . . .  _ ,  

..... __  - . . . .  . . .  .. .. .. 

. . . .  - ..... - . .  .... . .  . . _. 
. .  . . .  . . . .  

...... _. . . . . .  ..... . .  . 

. . . .  _. . .  . . . . . . . . . . . . . . .  . . 

. . . . . .  - ..... __ .. . ._ .... . .  .. ._ .. - .. ._ .. _.  

. . . . . . .  . . . . . . . . .  



TYPE: 

. . . . .  

. .  . .-. - -- - ... 

... ..... ..... . . . . . .  . . .  __ .. - .- .- _. . _. . __ . -. .. __ .... c c  I M r u L s E 31 . .  .. 

STACK SAMPLING PERIOD 08-AUG-80@15:59 THRU 15-AUG-80@15:59 ' I  

: 10.0 MINS DATE: 22-AUG-80@13326 

OURS' -' .. .. 
:168.0 HOIJRS CFM: 2 . 0  

R I M A R Y  GROSS BKGD EFFLUENT 
SOTOPE, COUNTS LLII CPH+-ERROR EFFIC UOL ( ML 1 

-. . . . . . . . . . . .  . . .  

U-235 
-u-23s 
U-235 

3. 6 0.083 0.061 0.329 

9. 7 0 . 0 9 4  0*0?5 0.305 4 . 6 4 E t 1 2  
. .  7. 12 0.238 O.OY? Or305 - '" 

. . . .  

. . .  .. ............ . . . . . . . .  ._ ._ . .... . 

. .  

._ . . . . .  

ACTIVITY 
U-CI/ML 

3.34E-15 

t-ERROR 

.... 
1 I 38E-15 

.. ...... ._ ... - .. - . - . . . . .  

_. _ _ _ _  

u-e.1 

.-. 
0.015 

... 
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. . .  . . . . . . .  c c  I M P u L s E 11 

'YPE: STACK SAMPLING PERIOD 24-0CT-80@15:59 THRU 31-OCT-80@15:59 . . .  . _. . . .  .. . . .  

10.0 MINS DATE: 07-NOV-80@12:32 
.68;0 HOURS 'CFM: '2.0 
IRS 

. . . . . .  - .... . . - -- . - - _- _ _  . 

..... -- ....... ._ -. - _ . . .. 

.. . . _ _ .  - .- MARY""' -GROSS " EKGD'" . . 'EFFLUENT ' A C T I V I T Y  
ITOPE COUNTS LLD CPMt-ERROR EFFIC VOLCML) U-CI/ML +-ERROR U-CI +-ERROR XMPC PAGE 1 

1-235 
1-235 
'-235 

9. 
6. 
1. 

6 0.066 0.070 0.343 
10 0.188 0.111 0.322 
5 0.061 0.065 0.302 . . . .  

...... - ... 

2 * 65Et12 

. . . . . . . .  

3.07E-15 

...... __ . . .  - .. . ._ 

... 

1.26E-15 .. - . . . .  0.00.8 0 i 003' I.. S4E-02 

, .. -- ..... ._ ._ .... . .  
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C C  I M P U L S E I1 

- _ _  ._ . . .  . .  ....... - . 
SAMPLING PERIOD 07-NOU-80@15:59 THRU 14-NOU-80@15:59 

- ... 
TYPE: STACK 

...... . - . . - _. . . .  

........... - . . . . . . . . .  _. -. ........... 
10.0 MINS 
168.0 HOURS 
URS. . . . . .  

. _ . . . .  .- .. . . . _. . _ - _. . . _. 
DATE: 21-NOU-80@17:00 
CFM: 2.0 

......... +I - 
'I 

... __ ... . . .  ... - ... - . . .  

PAGE 1 IMARY GROSS 
OTOPE . COUNTS 

U-235 3. 
u-235-. 10. 
U-235 6 .  

BKGD EFFLUENT 
LLD CPMt-ERROR. EFFIC- .-. UOL(.Ml=) 

ACTIVITY 
U-C-I/ML +-ERROR--.. --.tI-CI .+-ERROR ' - XMPC ... - ..... 

, . . ... 

......... 

. . . . . . . . .  

.......... 

5 0.061 0.033 0.334 
10 0.1.72 0.100 0.322. 
5 0,055 0.058 0,313 

..... 
2.2OE-15 1.07E-15 0.010 

. . .  . .  
0.005 l.lOE-02 4 e64Et12 

. . . . . . . . . . . .  .. ._ . ._ . . . .  .. 

. . . .  

. . .  

.. ._ . 

. . .  
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. . .  
- . . . . .  

. . . . .  

- . . .  .... . . . . .  . . .  . . - - __ - ._ __ . - -- . - .. C C  I M P . U L S E l 1  

TYPE: STACK SAHPLING PERIOD 21-NOV-80@15359 THRU 26-NOV-80815359 
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. .  . . . . . .  
. .  

, .:.: . .,.\.. . . . . . . .  
... ;. . . . . . . . . . . . . . . . . . . . . . . . .  ............... ... -. 
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. C .  : ...... . . .  . ,  

..: '. ', 

_. . . . .  _.  _ _  . . . . . . . . . . . . . . . .  - 
.....  

. .  . . . .  ,-  . * '  _ . .  
..... 
.... . .  
I .  . . .  . . . .  . .  

. .  



...... . . . . . .  . . .  _. - .... . . . . . . . . . . . . . . . . . . .  - . .. ___- ... . . . . . . . . .  . . . .  

. . . . . . . . .  - . _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  - - -  .- . . . . . .  - .. .- .... -. . .  C C  I M P U L S E 3 3  
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AREA: .TA-43 TYPE: STACK 
.- .... __ - ... . . . .  - _ ...... . . . .  

ANALYSIS3 TIME: 1010 M I N S  
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. !  
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AREA: . TA-43 TYPE,'. STACK ,SAMPL.ING PERIOD 22-FER-80@16:00 THRU 29-FEB-80@16:00 

. . . . . . . . . . . .  . . . . . . . .  ........... .... - . _ . . . . . . . . .  ..... ............... 
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L L * A  
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. .  . .  
. . . .  

. .  . .  
. .  . . .  . .  

-_--. 

. .  . .  . .  
.............................. .... ..... _-_ ....... 

+-ERROR u - C I  +-ERROR XMPC PAGE I 
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.. .. .: .: t L  1. i-i I-. u L, -7 . .  . .  . .  

. .  
. . AREA: TA-43 TYPE: STACK SAMPLING PERIOD .0.7-MAR-80@16:00 .THRU 14-idAR-80@16:00, . . . .  . .  

. .  

ANALYSIS3 TIME: 10.0 .MINS DATE: 21-MAR-80@12:54 
% i i d P H " W ~ & + , Z I  .i-t€H#S . Ci 
DECAY= 164.9 H0UR.S . ' 

-..,. r\ ~ 

. .  
'II. L * U .  . .  

, . .,. . .  
-- 

---.. I%kI=ER-*€W -Qf=; BKGB L ' r ' W - m W Y  

2 

, 3  

4 

I 

8 

7 

I S  

21 .. I,.- . ---- 
22 

2 
I I P  

113 0. 8 0,133 0.104 0,321 !14'. 

NO. IDENTI  ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(HL) u-CI/ML .t-ER'RI3R u - C I  +-ERROR XMPC PAGE 1 I t  

12 -___ 4 7 n  n 7 - Y ,  -A-+tJ-5?3f A. I v*m8-tk&&? v ad9 
2 FE-1OAA .PU-23? 
3 . FE-11 PIJ-239 , 4. 8 0.127 0 ,090  0.372 
4-+E-E? riJ-=%s L 

5 FE-14 PU-239 2. 6 0,072 01050 0,340 
6 FE-16 PU-239 .3* 9 0.150 0 , 0 9 3  0 , 3 0 9  

15.. - II 
A +  

( 1 6 '  

'17: 

I 8  

1s. 
n n n 4 . 1 4  

U V . A . L A  -E-24f+-F% 2::' he-- 
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- P 3 3  

TA-43 TYPE: STACK 'SAMPLING PERIOD 14-MAR,-80@1~'~00 . .  THRU 21-MAR-80Q16: 00 ' . .  AREA: 

ANALYSIS1 TIHE: 1010 MINS DATE: 28-MAR-80@13:03 

DECAY= 165,l HOURS . . 
sF.rrrm6YmHmm* ZI m m f - f f :  2,G 

E FFtUEM+kEF€WFW F € H E f i - - + R f H ~ k e f S  
NO+ IDENTt ISOTOPE COUNTS LLfr CPMt-ERROH E F F I C  UOL(HL) U-CI/HL +-ERROR . U-CI  t -ERROR ' XMPC PAGE 1 ' 

.I 

4 t  4 0,038 0,041 0,336 
----- -.__ ..-. F--F€-PFt*Ptf-237 7 o**p4--8TBs5 3,328 

2 FE-1OAA PU-239 
,_ 2 *  9 0,150 0,066 0.331 3 FE-11 PU-239 

5 .  FE-14 PU-239 
4 c n AY-I n n - d  A 
A *  v W * V C I  W I V l J .  w .  .- L 

1. ' 12 0.238 0,089 0,330 
-l=c :2 *-xz -. 

6 .  FE-16 PU-239 P t  4 0,033 0,039 0.307 1 , 3 5 E + 1 2  3,5fE-15 1 * 4 5 E - i 5  0.005 0,002 5e95Et00 WARNING 
-3 +--l=~A-----PtJ+i3 9 & *  5 h O 4 e e - r ~ C i  --. 
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AREA: TA-43 TYPE: STACK SAMPLING PERIOD 21-MAR-80@i6:00 THRU 28-WAR-80@16:00 

ANALYSIS3 TIME: 10+0 MINS DATE: 07-APR-80@11:33 

DECAY= 235.6 HOURS 
w A ~ w e k & M m  

~ E * - ~ M R O S ~ W B P W ~ ~ ~ W I  T Y 
NO+ IDENT+ ISOTOPE COUNTS LLD CPMt-ERROR E F F I C  WOL(ML1 U-CI/ML +-ERROR U-CI  t-ERROR XMPC PAGE 1 

IZ + -FE+AA4L1 229 Y .  9 c rG50-&*-H*&45 -- - 
2 FE-10AA PU-239 3, 2 0,200 01447 0+377 4 + 3 3 E t 1 2  3+35E-16 1 * 3 8 E - 1 5  0+00l 0+006 5e5SrE-01 
3 FE-11 PU-239 6, 6 01083 0.103 0,364 

___4____ l =E+2-4 tJ+?35- - - - - - -+ *e0~~  - 
5 FE-14 PU-239 5 ,  11 0,200 0,082 0,332 
6 FE-16 PU-239 6, 6 0,077 0.056 0,323 .. 5 8*+44-#3-o-S 8,X1 A --___ 7 -FE+4h--Ptt+Z 7 

-- 
. .  

. .  
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AREA : TA-43 TYPE: STACK ""SAMPLING PERIOD '28-MAR-80@16 :OO THRU 04-APR-80@16:00 . .  - 
5 

ANALYSIS3 TIME: 1010 HINS DATE: ll-APR-80@11:47 6 

DECAY= 163.8 HOURS . ' 8 

-- ~ - -  -- 
. a. 

-mm+ij m s  Lr.H* . .4*u . .  7 

€l=FtwFFnrrrVTf;' IO 
--- F W T € % V R m - f f t &  * _  

L 1  12 

---i=f+%%-3'; 7 6Tf-60-6T655 6 .3*- , 1 3 .  

- r v € = t 4  '3 -L -4. I L  v .La3 VI 688 c1-- .I' 
5 FE-14 'PU-239 3. 5 0.044 0.039 01317 . .  

6 FE-16 PU-239 9 ,  10 0.172 0.125 01326 I8  

?t=E+4+Pb239 L.. 19 

,9  

ii XMPC PAGE 1 NO+ IDENT. ,ISOTOF'E COUNTS LLIl ' CPMt-ERROR EFFIC V O L ( M L )  U-CX/HL. t-ERROR u - C I  +-ERROR 

2 FE-1OAA PU-239 4 .  8 0.111 0,116 01360 
3. FE-11 PU-239 4 *  '6 01083 0.049 01337 I:: 

c A e-... A 1:: 
4 n s l ,  

v 1 I3€H3T66-0-€)-.37'; ---. 

20 
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. .  AREA: TA-43 TYPE: STACK SAMFLING . .  PEk~OI I""  25-AFk-80@15:59 THRU 02-MAY-80@15.:59 . . . .  -- 

ANALYSIS3 TIME: 10,O MINS DATE: QP-MAY-80@16:18 - 
3 

DECAY= 16813 HOURS 

1"L -LTEFi- -ms P.P -c _ - V I  I.-.-.* cr FttEi~ I nLi L Y L  I I 

XMPC F'AGE 1 N O +  IDENTt ISOTOPE COUNTS LLD CF'Mt-ERROR E F F I C  UOL(ML1 U-CI/ML +-ERROR u-CI +-ERROR 

. 2  
. .  
CI! 
Y 

.I 

6 

7 

8 

9 

IO 

I !  i 

..-- .. ....-a a --A 

w 1 u c l w  u * 3 L L  
2 FE-i0AA F'U-239 3,  10 0,177 01083 0.320 

-- 

3 F E - 1 1  PU-239 2 .  5 Q.344 0,138 01350 - - 1  1 - - --- 
I-u L'bY ;I* . 1 1 v * . l Y 4  V I  rn W * 3 d /  

6 F E - l d  PU-239 4 .  '10 0,166 0,066 0,357 
- . -  3 

7 ' FE-244 PU-239 8 ,  10 0*166 0,086 01332 --- _- 

I2 

13 

! 4  

15 

16 

17' 

I8 

19 
_- 

, . . . .  
. . . . . . . . . .  . . . .  ' . .  
. . .  . . . . . . .  . . .  

. . .  . . . .  
. : 

. . : 
. .  

. .  

. . . . . . .  , I , .  

. .  , . ? % '  

. . .  . .  

. .  

23 [ 
21 . 

I5 

26 I 
27 

. . .  . .  
. . . . . . .  . . .  . . .  

. . .  - .  

30 

31 

32 

31 

34 

31 

36 

37 

'I 

h6 ' 9  I 
41 

4 2  

h3 
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:. 
. .  . . . .  

. .  
~~~~~~~~ . .  

.I 

. . . . .  ... . .  

. .  

. . .  
. .  . .  . .  . -  . .  

. .  : . .  . .  . .  . .  
. .  

. .  : . . .  

. . .  . . . . .  . . . .  . . . . . .  . . .  . .  . . . .  . ." . . . . .  . . . . . .  . . .  
. . . .  ... . . .  

.I . . . . .  . . .  . . .  . . . . . .  . . . . . . .  . . . .  . . .  . . . .  ... . . . .  . . . . . . .  . . . . .  . . .  . . .  . . .  _ .  , 
. .  . .  

. . . .  . .  

.% 

. .  
. . .  . DECAY= 166.*4 HOURS .: . . .  . . . .  . . .  . . . . .  . . .  . . .  

. .  
. .  

. .  

. .  . .  

. .  
, 

. .  . .  

. .  
% .  

. .  
,a ' 

. .  . .  ' 

,. 
. .  . .  

. .  

. .  

' . . '  . :. . 
. .  

SAWPLINGI .TIhk:168:+'0 ..HOU,RS'% :.: ,CFM: " 2.+0 . .  .' 1 .  
. .  

. .  . .  

F I L T E R  ' PRIMARY . GROSS B K-G D EFFLUENT A C T I V I T Y  
' NU+ IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFF-IC V O L ( M L )  U-CI/ML t-ERROR U-CI +-ERROR XMPC PAGE 1 

. .  . .  
' . .  . .  

-P 

. .  
n a ,-. n *I\-. A 

4 9 ,  

1 FE-9AA F'U-239 0, 9' 01161 0.078, 01331 
2 FE-10AA .PU-239 3. 7 01l00 0,049 01346 

+.L U1L-I u+.Lv/ v1aa.L 
4 FE-12 PU-239 31 8 0,111 01085 01353 

7 

8 

9 

1 0  

I I  

I?. 

I 3  

14 ' 

' 5 '  

i- Pi. 
I6  

1 7 .  

. . . . .  . . . . . . . . . . . . . .  ' 

. >  . .  
. .  , .  . 

. . . .  . . . .  . . .  . '  . . . .  . . .  . . . . . . . .  . . . .  

. .  
. .  

. .  
. .  , .. . .  . .  

. .  

39 

30 

?I  

!2 i . :  
W '  

4 .  
-2 H .  
I : 
'5 ( 

'E . 

17 

sa ; 
39 

40 
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. .  
. .  
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, : ,  

. % .  

. .  
. .  . .  . .  

. .  

. .  

1 

i 

1 

. .  
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. .  .. . 

c c  r M P u L s E 31 

AREA : TA-43 TYPE: STACK: SAMPLING PERIOD O?-MAY-80@15:59  THRU 09-MAY-80@15:59 

ANALYSIS1 TIME: 1040 MINS DATE: 16-MAY-80@14:26 
Sf)MFLINGl TIME:168+0 HOURS CFM: 210 
DECAY= 146+4 HOURS 

FILTER PRIMARY GROSS ' HKGD EFFLUENT 'ACTIVITY 
NO 1 IDENT 4, ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR U-CI +-ERROR . XMF'C PAGE 1 

1 FE--9AA F'U-239 0 4  9 0,161 0 , 0 7 8  01331 
2 FE-1OAA F'U-239 34 7 0+100 0,049 0 1 3 4 4  
3 FE-11 FU-23Y 41 12 01244 0,107 01331 
4 FE-12 PU-23Y 31 8 O + l I I  0,089 0,353 

... . . . .  . . .  . . .  . . .  . .  . .  . . . . .  ._ . . .  . .  

. .  

.. i: j. i! 



I 

C C  1 . M  P U L S E 3 3  

AREA : TA-43 TYPE: STACK SAMPLING PERIOD 09-MAY-80@15:59 THRU 16-MAY-80@15:59 

ANALYSIS1 TIME: l O + 0  
SAMPLING1 TIME:168+0 
DECAY= 167+3  tiOURS 

FILTER PRIMARY 
NO+ IDENT, ISOTOPE 

1 FE-9AcS F'll-239 
2 FE-- 1 OAA' F'll-239 
3 FE-11 F'U-239 
4 FE'12 PU-239 

MINS DATE: 23-MAY-80@15:16 
HOURS CFM: 2.0 

GROSS BKGD 
COlJNTS LLD CPMt-ERROR EFFIC 

I +  7 0,100 0,074 0,345 
3, 7 0,105 01072 0,329 
4 ,  8 0,133 0+082.0+326 
1, 9 0,150 0,070 0,319 

EFFLUENT ACTIVITY . 
u-CI +-ERROR XMPC PAGE I UOL(ML1 I I - C I / M L  +-ERROR. 

. .  

. .  

. .  



-' I 

E t  I M P U . L  S E 3 1  

AREA: TA-43 TYPE: STACK SAMPLING PERIOD 02-MAY-80@15:59 THRU 16.-MAY-80@15:5? 

ANALYSIS1 TIME: 10.0 MINS DATE: 28-MAY-80@15:14 
SAMPLING1 TIME:336+0 HOURS CFM: 2*0 
DECAY= 287+3 HOURS 

FILTER PRIMARY GROSS EKGIS EFFLUENT ACTIVITY 
UOL(ML1 U-OI/ML $.-ERROR U-CI  +-ERROR . XMPC PAGE 1 N O ,  IDENTI ISOTOPE COUNTS LLD CPMt-ERROR E F F I C  

5 FE-14 F'U-239 2, 7 0 + 0 ? 4  0,080 0,329 
6 FE-16 PU--239 IO, 5 O+O55 0,052 0 , 3 2 6  2 + 6 J E 9 1 2  1 + 8 3 E - 1 5  7,22E-16 0+005 0,002 3+05E+OO 
7 FE--244 PU-239 1, ? 0,155 0+080.0+319 

i ::> 
I 

! 

: I  :! 

.. :I . 
I 

.:I 

I 
... , 
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i 

I 
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i 

I 

i 

i 
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! 

$.'.; '., ' I_ ".:.,:I 
/:I...::..{. . .  . i  

I . . . . . . . . . .  i 
, . :.;:: ':i 
;, : :.: . i  

. . .  
: ........ ::: .. . . .  

... ! .. _ : :  

. :.. L 

. .  
. . . . . . .  .I 
I : . 
! . . . . . .  . . .  i . . .  

. .  

. . . . . . .  . .  . . . .  . .  . . .  
c . :  . .  ' .  , . :  . . 
I . :  . . -. . . . .  

. .  . . .  

. . . .  . . . .  . :. . . . .  . . .  a , : .  ' 

z : ' .:.: 
+I : , : :  , z . '  
I Z  . ' 

Q :  
3 ':. : 

, : 
li] ;':.. ::. 

?. . . . . .  

. . . .  . . . .  ... . . .  . . .  . . . .  

. . : . : . .  : 
. .......... .. . .. : . 
. . . . .  ....... .;.. ..I . .  

. %  .....:. . . . .  . .  :.:.. 
' .  .:.. 

'. . : ' ...... . . .  
. . . . . .  . . . . .  . .  . .  

. .  . .  . . . . .  ;.:.. . :.. . 

. . . . . . .  . .  . . . . .  . . . . . .  :. . . . .  . . . . . . .  
_ . : .  . . .  
~. . .  
: . .:.I ....... ,,: 

1' :..::,:, , 

. . . . . .  
. .  
. . . . .  
'. .1 '. : . . .  
_ .  

. . . . . . .  .../. . . . .  
:: . . . .  ... : 

. . . . . .  . . . .  

. . .  . .  ::: . . . .  ... .... : ' :  . .  . . .  
. . .  . .  . .  . . . . . .  

. %  . .  . .  

. .  
. .  
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s .  

. . .  . .  

. .  . .  . . .  . .  . .  !... . .  
. . .  c::;: ' :  
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. . . . . .  
. . .  . . . .  
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. . . .  .. : 
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. .  . :  

.: : 

1 

1 ' .  

i . .  
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. .  
?. . . .  
i '  
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. . .  
.. i 

. .  

. .  

. .  
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. .  

. . .  . .  . .  . ., . . .  
. .  

. .  . .  . .  . .  . .  . . : . .  

TA-43 .. TYPE:.' STACK .,:sdPfF'LING 'F'ERIbU .30-M~,Y-80@15:5.9 THRU 06-JUN-8O@,1.3:59 ' ' .  
. .  . .  

AREA: 

ANALYSIS1 TIME: 1 0 + O  M I N S  DATE: 13-JUN-80@15:06 
F S  '. ?!-E: ,.2-3. . . .  . . .  . . .  . . .  . . .  . . .  . . . .  . .  . .  

. . .  . . . . .  . . . .  .,DECAY= 167+.1 HOUR'S . .  
. .  

. . .  . . .  . . . .  . . .  . . . .  . . . .  

, .  
, .  

. .  ' 

. .  

l3Cn E#Ak T A-TTV 

. .  . .  
, .  . .  

- -  . .  
. .  . .  

* . .  -. - ..I y ' r a c e  . .  
A I -  I I.. Y I ...I I 

NO IIIEN'T, ISOTOPE COUNTS L.LD CPMt-ERFirrl)R E F F I C  UOL(ML)  U-CI/ML +-ERROR . U-CI t-ERROR ' XMPC PAGE 1 

.It\ P. i u  n T?L U - F f + ? & &  t ,  ",I , F ) t *  w .  Y 4." Y 1 I  .. 
2 FE-1OAR PU-239.  ' I +  7 0,094 01058 0,330 

O., IO 0,172 0 + 0 5 6 . 0 * 3 4 4  

. v .YbU &.us . 

A n A 4 9 - 1  A A = #  A 7cn 
l e  bf V I J  .L I  V I V U U ' V . . J % J #  

. .  . .  
3 FE-1.1 PU-239 

5 FE-14 PU-239 ' .3 1 6 0,066 O , 0 7 Y  0,318 

c 
6 FE-- 16 F'lJ--23Y 5 ,  9 01150 0,055 0,32c, 

. .  

7.' 

: 3  

4 

5 

a 

7 

8 

' 0  

IO 

I I  

I2 

I 3  

I4 

15 ' .  

16 

17 

18 

19 

I: 1. 

i:i 

. .  

. .  
. .  

. .  

10 

31 

. .  

. . .  ' . . . . . .  . . .  . . .  
. .  

. .  , .  

. .  

. . . .  . . . . .  
" . 

. .  
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:i 1 
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. . . .  . .  . . .  
4 . .  . . . .  . . .  ..:: 

% .  

. . . . . . . .  . , :A 

I 
I 

. . . .  . . . . .  . . .  ' , .  .. , .  
. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  DEC&Y= .......9....8.WOtIRS. . . . . . . . . . . .  .... ..... - 
-.SAMPLING1 TIME:.240?0 HOURS . CFM: . '  2rO , 

& *  

F I L 'TE R PRIMARY GROSS BKGD EFFLUENT ' ACTIVITY 
. . .  NO t IDENT I ISOTOPE COUNTS . LLD CPMt-ERROR .EFFI.C . . .  V Q L (  M L )  -U-CI/ML +-'ERROR : U-CP +-ERROR .......... XMFC-.....PA-6E--l...... ...... 

. ~~ . . . . . . . . . . . .  
. -  ... -.- _ _ _ -  . . .  

I !, 

, ' ll!' 
'1 .' 
I 2  

13 

- 
. .  

. .  .- ............ 
.. - ._ - .. . . . . . . . .  __ - . __ . .  _ _ _  - ....... .. - . . . . . . . . . . . . . .  .- . - ... . . . . . . . . . . . .  

. . . . . . . .  .. . ............ . . .  _ _  ............. . .  . .  -.. .- 

. .  

. .  
. . . . . . . .  . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  

C C  I M P . U  L S E I 3  : 
. i . .  . .  

. ,'. AREA:. TA-43 TYPE: STACK SAMPLING PERIOD. 27-JUN-80@15:5? THRU 07-JUL-80@19:5? 

............ . . . . . .  . . . . .  . . . . . .  . . . .  . . . . . . . .  - .. .. __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . .  . .  

1 .FE-9AA PU-239,  

3 '  FE-11 PU-239 
4 FE-12 PU-239 
5 ' FE-14 PU-239 
6 FE-16 PU-239 
7..,,, FE-24A PU-239 

2 FE-IOAA pu-239. ... 

... . .  ' .4; 
. I,. 

7 ,  11 0,200 0*082 01322 
...I ,._: 7 . 0  1 - 0 5 - . . ~ . _ . ~ 4 ~ . . 0 . . 3 . ~ . ~  ...... ... 

5, 5 Or050 Or050 0,327 
6, 6 Or072 0+050 O'r359 
4 r  6 OtO6d .Or0.50.- 0.334 

,12r 12 0,222 Or097 01333 
. 2,  . 9 0,150 0,122 0,337 

. . . . . .  

. . .  

. . . . . .  _. ... - .. 

. .  

. . . . .  

. . . . . .  . - . . . . . .  . . . . . . . .  

. . .  . . . . . . .  - . .  - . . . . . . . .  

. . . . .  ........ 

. . . .  

. .  

. 



.. .............. 

: I 
. . . . . . .  . . . . . .  . . I =  . . . . . . . . . . .  - - - . ..... 

. . .  
. .  . .  

. . . . . . .  - .... . ~ 

-- 

I 
..... . 

.t -E R R OR U-CI +-ERROR XHPC PAG.E 1 
...... _. - . - .. _ ....... - - - . . . . . .  

I 

: ' 

. . . .  ............ - ._ 
' 

. . .  

I :  

:: 
1 "  

111  

9 

'I 

1 1 1  

. 
1%; 

' I  : 

1 
' 

. . . . . . . . . .  .. ._. 
. .  

I 
' " '. I . . . . . . . .  . . . . . . . .  .- --. - . . . . . . . . . . . . . . . . . . . .  

ANALYSISJ. TI.ME:. 10-$0 . MINS DATE: 18-JUL-80@14t.04 . .  

, SAMPLING3 TIME:104+0 HOURS CFM: 2+0 
DECAY= 166,l HOUR,S.., . 

. .  .. . .... ..... . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . .  ---. ... . . . . . . . . . . . . .  

F ILTER . PRIMARY GROSS' HKGD EFFLUENT ACTIVITY 
NO* IDENT, ISOTOPE couwrs LLD CFW-ERROR EFFIC UOL(ML) U-CI/ML 

117( 
la 

I* 

20 , 

a1 /a a> 

aa 

?r 

1 FE-9AA PU-239 6 ,  11 01216 01096 0.332 
2 FE-1OAA .PU-239 2, 12 0,227 0,075 0,309 
3 FE-11 PU-,239 . .1 i ' 6 .o ,.07?? 0 ..Oh6 ..... 0 .-3.3.3.. ... - . . . . . . . .  

4 FE-12 Pl l -239 ' 7 *  7 0+088 0.048 0,336 
5 FE-14 PU-239 . 3. 7 01088 01060 0,337 
6 FE-16. PU-239 . ' 5 .  11 0,216 01082 0+323 
7 FE-24A PU-239 . 1, 10 0+172 0,079 0,329 

. . . . . .  

. . . . . . .  . .  

. . . . . . . . . . . . . . . .  .. _. . . . . . . . . . . . . .  .. .__ - . . . . . . . . . . . .  

. . . . . . . . . . . .  . .  - .  . . . . . .  

. . . . . . . . .  . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  .. .. . . . . . . . . . . . . .  - . - --.. . ... .- ............ 

, : ,  1. . .  
. . . . . . . .  . . . . .  . . . . . . . .  

IJ . ._ ..... __..- .. .. 
I4 

........................ .............. .......... ..-_-..-_ _ .... 

II 



._ - ' G -  . .  . . . . . .  
. . - . . .  

I:: 
I 

.. .............. - ..[- 
. .  . .  . ' '.'.,i 

I I 

I: 
. .  . . .  . . . . . . . . .  - -. . . . . . . . . . . . .  I '  

ANALYSIS3 T I M E : ' l O + l  MINS'  DATE: 25-JUL-80@15:12 . .  . .  : I 7  

. . . . . . . . . .  ... ~ . . . . . . . . .  . .  
. .  

. :.. I 

. , ;. I 

. ' .  . .  
. .  

. . .  . . .  . . .  ' .  : 
. .  

. . . . . . . . . . . . .  
. C C  I M , P . U  L S E .I1 ' .  

. . . . . . . . . . . . . . . . . . . . . . . .  ........ _. - .. ---. ............ ._ . . . . . . . . . .  .. . . . . . . . . . . . . .  

AREA TA-43 TYPE: STACK SAMPLING' PERIOD l l -JUL-80@15:59 THRU 18-JUL-80@15:59 

..... .... . . .  

I 

. I  

. .  SAMPLTNGJ TIME:168*0 HOURS CFM: 2*0 
DECAY"' 1'67 '7'--HOuRS-'-' .-..- - ................... .... ....... ....... .- .. .- .. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .......... . 1 ,b * L  

- - 
FILTER PRIMARY . GROSS ' B K G D  EFFL'UEN'T ' A C T I V I T Y  ! I 

I 
3 FE-11 PU-23? I* 6 0.066 01055 0,322 . I 

.I 
'[" 6 FE-16 PU-23? . 6. 8 0.116 01061 0.338, . ' ? .  

f 

I 
-:: 1 

. .  . .  ' , : / I '  

I 
. . .  :I 

1 

I 

- I 
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ACT1 U I T Y  PAGE 1 F I LTER 

N O *  IDENT't . _ .  

1 324-EXH 
2 5-WEST 
4 401-PRO 
3 4-WEST 
6 3-EAST 
7 3-WEST 
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'PU-239 
PU-239 
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PU-239 
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0. . 8 '0+111 
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. . . . . . . . .  -. ........ 
t 

.. - . 
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l 1  

STACK SAMPLING PERIOD 07-NOU-80@15:59 THRU 14-NOU-80@15:59 

. . . . . . . . . . . . .  . - 

AREA: TA21-PU'TYPE: 
--_-. ... .. _. ......... . . . . .  .-. . . . . . . . . . . . . . . . . .  ....... . .  . . . . . . .  . ..- .......... _. 

. . . . . . .  . . . . . . . . .  . .  .. . . .  
MINS DATE:, 21-NOU-80@.17:2S 

HOURS. ..cFMt... .2...0 - - 
1 

............... .. -- ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
,! ' 
: i  

- >  
. . .  _. ............ . . . . . . . . . . . . . . . . . . . . . . . . . . .  ._ . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . .  ___ 

I .  

. . . . . . . . . .  .BKGD--. ~ 

LLU CF'M+-ERFi'CIFi' E F F I C  

:12 0,227 . O i l 1 4  0i3-39 . 
11 0.216 01106 01386 
7 01088 01085 0 1 3 4 2  

' 1 0 ~ ~ 0 ~ 1 8 3 ~ 0 1 0 6 6 ' 0 1 3 ' ~ ~ .  ' 

10 01183 01049 01317 ' 

12 01227 0,117 01324  
8 01116 0+0&1 0i313 

11 01205 0 + 0 9 1  , 0 1 3 2 4  
7 01099 01070 01357, 

. . . . . . .  . .  

EFFLUENT- ACTI-VITY 
UCIL(ML1 U-OI/ML 

... .... - . . _. ._-- . -- . ........... ._ . __ ...... .... ....... I 
t-ERR'OR ' U -CI  +-ERROR NO 1 

" .1 
2 
3 
4 
5 
6 
.7. 
8 
9 

IDEiNT ISCITOF'E XMPC 

. .  . . . .  324-EXH 
5-WEST 

150 
.40l;.&F'F\'(!J 

4-WEST 
3-EAST 

' 3-WEST 
2-EAST 
2-WEST 

' pu-239 
PU-239 
PU-239 
pu-239 
PU-239 
F'u-239 
.pu-239 
FU-239 
PU-239 
. .  

a +  
6, 
21 
61 
7, 
81 
8 i .  
11 
11 

.... _. 

.... 

... ._ _. 

. . . . . . .  ._ .  . , 

.... 

. . . .  

. .  

. . . . . . .  
1 

. . . . . . . . . . . . .  .- 

I 

. . . . . . . . . .  ......... 

. .  

. . . . . . . . . . . . .  ........ 

. . . .  . ._ . . . . . . . .  

. . . .  ._ ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  ............ --- ..... ............ ..-_ .......... . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  . .  . . . . . . . .  . . . .  - .  _ _  . . . . . .  ._ . . . . .  

- . - __ . - . . . . . . . . . . . . . . . . .  .- 

. .  . . .  

. . . . .  .. . . . . . . . . .  . . . . .  

._ .. 

...... . . . .  . . . . . . . . . . . . . . .  - . . . . . .  - . .  . . . . . . . . . . . . . . . . . . .  

. . . . . . .  _. _ _  -, . . . . . . . . . . . . . .  ..... 



. . . . .  -. .. - ......... 

...... ._ -- -- ._ _. ._ . .  . . . . . . .  . . . .  . . . . . . . .  

. . . .  . . . . . .  . . . . .  - ._ . . . . . . . . . . . .  . . .  - - . . . .  
C C  I M P U L S E 3 3  

~ - 

AREA: TA21-PU TYPE: STACK ' SAMPLING P E R I O D . 2 1 - N O U - 8 0 ~ ~ 5 : 5 9  THRU 26-NOU-80@15:59 

......... . . . . .  . . . .  . . . . .  .. . . . . . . . . . . . . . . . . . . . .  ii . .  . . .  . .  ANALYSIS1 TIME: ' l O + O  MINS 'DATE: 05-.DEC-80@17:26 
SAMPLING3 TIME:lZO+O. HOURS CFM: 2 1 0 .  

....... - ... .- - . . . . . . . . . . . .  . . .  ... __ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .... __ _- .... 

PAGE 1 cI., %pjPC .................. - - 
. .  

EFFLUENT ACTIUITY 
UOL(ML) U-CI/ML +-ERROR 

BKGD 
LLD CPMt-ERROR EFFIC NO 1 

1 
2 
3 
4 
' 5  
6 
7 
8 

. 9  

IDENTI ISOTOPE COUNTS 

11 
61 
01 

10 1 

13* 
41  
01 
11 
41  

324-EXH 

150 
401-PRO 

4-WEST 
3-EAST ' 

3-WEST 
2-EAST 
2-WEST 

5-WEST ' 

PU-239 
'PUi2'39 
PU-239 
PU-239 
PU'239 
PU-239 
PU-239 
PU-239 
PU-239 

5 0 1 0 4 9  01050 01319 
8 0,116 01086 '01'332 
6 01083 01055 01331 
6 0.077 01066 0,331 
10.0*1'88 0 + 1 1 9 ' 0 ; 3 3 4  
13 01255 01080 01329 

8 0.111 01060 01329 
7 01099 Oi070 01343 
6 01083 0.049 01339 

. . . . . . . . . .  . .  .............. _. - ........... ..... -. - ..... . _ ..... - . ................... _ ....... 

. . . . . . .  

. .  

....... 

01002 0+001. 8 * 2 3 E + 0 0  WARNING 
0,017 01007' 9-+.82E+'00 WARNING 

. .  . . . . . . . .  ._ ..... ... ___ ...... _ ... - .. ._ . .  

. .  . . . . . . . .  - -. . . . . . . . . . . . . . .  .- . . . . . .  ._ . 

. _ . . . . . . . . . . .  . . . . . .  .... . . . . . . . . . . . .  - . .  ...... . -. 

. . .  

........................ ................... , . 

. . .  ................................ . .  
. . .  

. . . . .  . . . . . .  . . .  . . . .  ._  

..... 

. . . . . . . . .  ............. ... 

.... -. . __ ................. -- . . . . . . . . . . .  

... . . . . . . . . . . . . . . . . . .  

.............. - - ............ ._ 



... . . . .  _ . ... ..... _- ...... 

C C I M P U L S E J I  
. . . .  . . . . . .  

AREA: TA21-PU TYF'E: STACK SAMPLING PERIOD 26-NOV-80@15':59 TkIRU 05-DEC-80@15:59 

. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ANALYSISJ TIME: 10.0 HINS DATE: 12-DEC-80@13:01 

. .  . .  . . . . . . . . .  . . . .  
' SAMPLING3 TIME:216,0 HOURS CFM: 2.0 
~ 

DECAY= lb5;"0'-:'HOURS ' ' ' ' 

. .  
................ . . .  

-. 

I 
2 
3 '  
4 
5 
6 
7 
0 
9 

324-EXH 
5-WEST 

150 
40 1 --FRO 

3-EAST 
3 -WEST 
2 -EA S T 
2-WEST 

4 - w E s r  .. 

F'u-239 
F'u-239 
F'u-239 
PU-239 
pu-239.  ' 

PU-239' 
PI.1 - 23 9 

PU-239 ' 

r u - 2 3 9  

1. 13 01272  0 ,141 '0.311 
4, 9 0,150 0,074 01332 
1, 9 0,138 0,060 0,344 
0 .  5 0,044 01052 0,327 7 + 2 9 E t I . l  2+27E-15 
'4; . '7' o; 0.;.077.-o-.J4-7 . . . . . . .  . . .  

3. 6 0,072 0.061 0,324 
6 ,  5 0*061 0,054'  0,327 7 + 1 2 E t 1 2  '1*62E-1.5 
2, 4 ' 0 1 0 3 8  0,041 01320 
1. 4 0 ,038 0,054 0.322 

& *  

... 

.... ...................... . . .  

. .  .......... - . . .  _. ... . . . . . .  

9168E-16 0,002 0,001 3 . 7 9 E t 0 0  
. . .  . . . . . . . . . . . . .  ........... 

' it 

. . . . . . . . . . . . . . . . .  
7+98E-16 0.012 0,006 2 .70Et00  

. . . .  

. .  - .... __ ........ _. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  - . ...... 

. . . . . . . .  - . . . . . . .  . . .  

. . .  

. . .  . .  . . .  , .  

. . . . . . . . .  

. . . . . . . . .  

. . . . .  ..... ............. . .  ...'1- 
I I= 



I 

i 
i 

i 

I 

I 

I 

! 

i 

! 
i 

! 
I 

i 
i 

i 

j 
I 

i 
! 
i 
i 
! 
i 
i 1 

! 
i 
i 

! 

i 

I 

a .  

i 
I 

I .  
I 
i 
I 
I 
i '  

j 
, i  

j 

I " 

I 
1 .  

i 
j ' .  

! '  
I .  

I 

' !  

I 

jcr 
. .  0 

3 

Q 

0. 

0 

0 

4 

IJ7 

I 
W 
ly 
M 

4 

rl 

. .  

. .  
I 

2 + 
W 
Q in. 
IC3 
I 

r 

I 

. .  n 

W 

rl 

3 

a 
L 
H 

U 
U 

. .  



i 

I :  

- 

. . .  
. . .  . .  

. .  

. .  
. .  . . .  . .  
' .. ... . .  . . . .  

. . .  
. . .  

. . .  

. .  . . . . .  . .  ' .  
, .  . . . .  

... . . .  . . . . .  

. .  . .  
. :  . . . .  

' I . .  

. .  . .  . .  

. .  

. .  
. .  

. .  . .  

. . . . .  

. . . . .  ..'<' . . . .  . . . . .  . . .  
. . .  .: . 

. . . .  . .  . .  
. .  :. , :  

~. ...... . . .  . . .  
. .  

' %  . .  . . . . .  
. I. . 

. .  

. .  
. .  

. .  . . .  

. .  . .  
: .  
. .  

.. I. : 
.., , . 

: . 
. . . .  
. .  
. .  . .  

. .  
. .  . .  

. . .  ... 

. .  _ .  . 

m 
iii 
M 

el 
0 

I 
0 
w 
r7 
I 
0.' 
C*J 

W 
I- 
(r a 

# z 
r 

-0 
0 

' ** 

rl 

m 

** 

!-I 

* 

Fi 

** 
W 
E 
i+ 

- . . :., 
. . . .  

. . . .  
. . .  

. .  ..... . . .  
. .  ... 

P 
'E.. z 
.x 

E 
0 
z 
E. ' 

w .' 
i '  

n : :  

il ' : 
I 

.+ ...,/ 

=', 

& .  
0 
x 
z w .  
1 + 

-I r 
\ 

cl 
i 
3 

+I 

#-.. 

-l r 

0 
3 

U 

I -.I 

u -  
H '  
L L I  

k l  
z i  
Q I  

W '  

+ I  

0 

a 1  
-I 
-I 

zn 
I - I  z 
3 
0 
0 

I 

5 1  
L L '  

I 

w i  
a i  
o i  
#- 
0 :  
i o 1  
n 

I - '  

w 
G i *  
H i  

I 

* .  
x .  i 

* .  
0 z 

. . .  :.... . . .  . . . . .  . .  %. .. . . . .  ,% .:. 
. :.: 

. . . . . . . . .  . . .  . . .  
. . .  

.: . 

I 

I 

I 

I 

.,. 

. .  

- rM 
Q h  
M M' 

0 0, 

h d  
rlrl 
44 

* .  

* *  
00 

* O I  
OIP 
rl r.1 

00 

S P Y  

* *  

4 4  

* *  
P.# 

- 
%.. . .  

. . .  
. .  

. .  . .  

. .  

. .  . .  . .  
. .  . .  

. . .  

. .  

. -  
. ,. I .  , - . :  

;:'./'.. . I '  

?:.: .,: :. 
' . :,.*. 

........ . . . .  
. . .  ... . .  . . . . .  

. : . .  .. : .% 

. . .  . .  . _  . . .  
I .  

. .  
I .  

, .  

I 

I .  

!. . 

! .  

. .  

- . . .  ... . . . . .  . . . . .  
- .. I<... ' . :* 
I . ,. 



i 
j 
i 

: 

i 

i 
i 
I 

1 

! 

i 
j 

I 
I 
I 

I 
I 
I 

I 
I 

I 

i 
i 
j 

i 

I 

I 

\ .  

I 

! .  

j .  I .: 
I : 
I. 
! .  . 

1 . .  
! .  

I 

I :  
I 

i .. . 

. .  . 

: .  
. .  . 

I 

! 

I 

. . . . .  
. i  . .  

. - .  
'i 

! 

n 
n 

Ir: 

m 
' A  
3 
L 

r 
I4 

U 
U 

. .  . .  

' I  

! 
' !  

I 

I 



. i  . . .  . 
! I : i 
I 

. .  

, 

. .  

! 
I 

. .  j 
! 

. i  
.' : I 

I 
. _ . .  i 

, ... : 

. .  

, . .. 

; i 
I 

1 
I 
j 

I 

. .  . . .  
I ,  
I .,. 

! : .  . .  
i .  

I 
I .  

i 

. I : 
. .  
! '  
! 

i 

I '  

. .  
I 

, I 
, 
I 

I '  



. .  

I 
i 

! . .  

. .  
! 

. .  
. .  

. I '  . 

I .  

! 

! 

i 

i 
I i 

i i 

1 '  

! 

! '  

I 

! 

! 
i 

! 

! 

! 

i j 

I 
I 

I 
i 

i 
i 
I 
i 
I 
I 
j 
I 
I 

I 

j 

I 

j 

i \ 
I 

! 

i 
! 
I 

i 

i 
I 
I 
i 
I 

i 
! 
i I 
i 
1 

I ! 

i .  . .  
. .  

I 

I .  

! 

i 

I 
I .  

! 

. .  

j 

! 



I 

I 
I 

I 

I 

I 

' i  
j 

I 
! 

' I  
' !  

1 . .  
i I: 
j 

j 

1 

I 

i 
I 

i 
i 
i 

I i 
i 
j 
I 

! 

I . .  

I 

! 

j 
! 

I 

. I  

' .  ! 

! 

j 
j .  

. .  .. . .  j i ' . :" . . : I  .. ' 

I 
I . .  

. I  

j 

. .  

i 
! 

I 
! 
! 
! 

I 

! 

! 
i 

i 
i 

I 
:! 
I 

I 
i 

i : 
I 

j 

. .  

. .  

I 
! 
j ' I  

i 
: u  
i I  
' 3  

. .  

. .  

- . .  
I , '  . .  

0 1  
' u 3  

I 
. .  

/ '  j 
. .  I 

I . .  

. .  

I :  

' 1  
. !  I 

I .  

. .  

. I  

. .  

1 

. I  

i :  



: i  

I 

! . .  

I 

! 

i 
j 

I 

i 

. .  

. .  I 

i 
w 
0 0 .  

I c 
P z 

I .  
# .  
0 
Q 
c-. 
0. 

0 
0 

** 

i 

! 
' i  

I 

I 
I 

! 

! 
: 

! 

I 

I 
I 
I 

! 
i 

! 

: .  

I 

I 
! 

. I  
I 

I 

. .  
j 

j . .  

i 

. . .  j 

. ... 
- .  
. .  I 

,.. . . . :  

. !  

I 

. .  

1 . .  .:. . 
j .: :; . !  

! . .  
.. i 



! .  
. .  

. . ' I  
. I  

I 
I '  

: . _  
. .  

. .  . . .  
: . .  . ' . I  

' :  1 i . . : I  
' !  

: .  8 

i 
I 

. ."  I 

' ' I  
I 

I i 

I 
I 

I '  
! ! 

. .  
a .  

! .  

i :  
I ! I 

: I 

! I 

I 
. .  ! 

. .  . .  

! 
I 

! 

'I ! . .  ' .  

j 
! 

" i 
I 

! 

i .  
. .  

I 

. .  
j 

. .  . 

b !  
M '  

j 

i '  

I 

.* 
30 
M 4  
0.9 
00 

00 

r4 R 
r-4 h 
40 

00 

* *  

* *  

cos 

! 

. .  

. .  

. .  , .  

U 
U 

i 

I 

.. . . .  .. . . .  
. .  . .  , .  

.. . .. . . .. .. , . . .  



! j i 
! '  

! .  

i 

rl 

w 
(3 
Q 
L 

I 

+I 

U 
U 2 

Q :  
L i  j . .  * *  

% c-1 

j 

P 
'Li3 

' I  
I q  
. I -  

' i  

: *+ . 



I I 

i 
I 

! 

i 

I 
I 

i 

i 
i I 
i 

I 

I 

,i 
I . .  

I 

I 

I 

i 

m 
n 

P 
4 
3 
L 

k 
tA 
U 
I 

. .  

s . . . . .  . . . . .  . . .  . .  . .  I 

! 

! 
I 

! 

i 
i 
i 
I 
j 

i 
i 
! 

I 

. '  j . .  

I 
j 
j 

. .  

! 

. :  

i 
i 
! 
; 
! 
I 

j ". 
!' " . I ' : 
. .  

! 

! 

1 

I .  

I 
! : 

i . .  
I .  
I .  

I 
I '  
! '  
I '  

: .  
j '  
! %  

! '  
, . . .  i .  

! '  

. .  

I 
I .  

. .  

. .  

. .  

j 
8 .  

. ' !  . 
I .. .. 

! 

I 

I 
.: 
! 

I 

. .  

. .  ' 

I 



. .  
I 

i 
,i 

! 
i 

i 
! 
! 

i 
! 
I 

I 

I 
! 

! 
I 

I 

i 
I 

. .  . .  
j . .  I 

I I '  

I .  

. .  

! . .  
j. 
! . : 

. .  
1 .  

I 
I :  
i .  
! 

I '  
I 

1 : .  j .  

1. . .  . .  1 : .,: : , . 
I' i ' ' : ' ' ' .  1: .:.,: . .  

. . .  . . .  

. . . .  . .  . . .  
. . .  

i - .  ' .  
... . .  

. .  ....... . . .  
; . : 
I ' . " .  

I .  
i ' . .  

I : '  

j : 

I 

I 
I 
! 
i 
i 

. .  

I 

I 

I 

I 

i 1 .: ' 

I 

! '  '. ' 

j '  

i : 
i .  I ".'. ' 

! :. 
I ';: 
! ' :  
i '  

j . .  

! .. .. 
j " , '. 

, 

, I I 

I 
j '  I I 

: .  

i .  

I j ! 

I 

! 

I 

. '  
. .  
, 

I ! 
.! 
I 
i 
I 
. .  
I 

i 
! 
j 

i 

I 

. .  

I 
I 

! 
. . .  

I 

. L  

' !  . .  
. .  

I .  

! 

: I  
! 

. !  

I . .  

, 
. /  

I 
I 
1 

' I  

' .  i . .  . .  

i . .  

! 
I 

a .  

' !  
' . .  I 

I I I 

H 

aj 
u z :  
U H '  

. .  

. .  

. -. . .. : 
. . .  . . .  . .  . . . .  . . .. . . . . .  . .  



I 

. . . .  I 
. . I . . '  ! ' :  

i '  ! . '  

. .  . : . .  

. .  

. !  

I 

. .  

. .  . .  

. . .  

. .  

I 

I 
I 
i 
! 

! 

! 
j 

I 
i 
! 

j 

I 

! 
j 

i 
i 

! 

H H  
I-0 
0 1  u 3  

. .  
i 

' i  
! 

I , !  . .  , .  

L; 

I 

I !  

. .  



. . .  ' - .  __d 

c Y - "  n - n .. c (. 

I- --.- -- - ,  .- 
I .. , 
j " . " .  
. ., . ::: . 
/ . . :  . . .  
. . . . .  
: ,. . 

. . .  

I ! 
j 

I 

i 
i 

i 
i 
! 

i 

I 

. .  . .  
. . . .  . . . . . . . .  . . .  : 

i .:. I 
! .  : .  

i 
. i  

j 

. .  
! ' .  

. .  

. .  
I '  

I 

I 

. . .  

i 

I !  

I 

I 

! 

! I 

I 
i 
! 
I 

j 

. .  
. . .  ! 

. .  
! 

. /  

i 
I 

. .  
. .  

I . '  

! 

I 

. .  

I .  
: . . .  

. .  
j 

I 

I 
I ' 0  i 0 i 

. .  

. .  . .  

. .  
. .  . .  

. I  

! 

! 

I 

j ' .  [ 

I 
. :  

. . .  

. . .  

' !  

. : .  . . .  

j 

. .  

I 

. I  . .  i 



. i .  . .  :. :..:. . 
; .: .' 

1 : ' .  .:: . .  . .  
: . . .  

. . .  

. .  

. .  

I 
i .  

. .  

! i 
I 
I 

! 

I 
! .  1.: 
1 . .  
j ' " 

I 

I 

! 

: ! 
I 

i 

, :  1 
! 
i 

I 

1 .  
I " 

1 :  
! 

i 

j 
I .  

i 

. . ' . . _  

. .  . . .  . !  . .  : .. I . . . .  
:. . .  
. .  . .  . .  

. .  

_ .  
. .  

I '  

. .  

i n  

I 

i 
I 

i I 

i 
I 
1 
I I 
I 
I 

W 
Q 
Q 
L 

0 
L 
x: 
x 

ir: 
Q af 
ir: 
W 
I + 
il 

I 
3 

w 

. .  

. .  

I 

I 

i .  

. .  

. .  

. .  

! 

, 

j 

i '  

! 

! . .  

i 

. .  . .  

I 1 a !  
LiJ W I  

' L L  

i 
'I . ,  

I 

! 3 k i  
0 .  

I 
+ *  ; 

z l r l ,  
j 

I 

i 

1 

, '.. j * . .  



L L l l l r u L 5 l L J J  . .  
. . .  . . .  

. . .  :. . 
% ,  . . 

. .  . i. 

. .  . .  
. .  

. .  . ,AREA: . . 'TA-54  TYPE:I'STACK SAMPLING PERIOD"'07-MCIR-80@16:QO''THRU 14-MAR-80@16:00 " . .  

ANALYSIS1 TIME: 1010 MINS DATE: 28-MAR-80@13:18 

DECAY= 3 3 3 + 3  HOURS ' , . . . . .  . .  
. . .  

' . . e m  , L * , U  3 & 1 7 F m @ m G  t u m s  
. .  

. .  ' 

. .  

~ ~ - ~ ~ ~ F E ~ A ~ - ~ ~ ~ ~ N ~ ~ ~ ~ ~  i 'I' 
%MPC PAGE 1 NO* IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  WOL(ML1 U-CI/ML +-ERROR U-GI +-ERROR 

4 9-n - 
L A # .  cl V I  350-eT&3-+-8.242 -- ~..--~-.++=y$~ 

2 .  FE-28 PU-23? 3. 6 0,066 0+043 Q+328 

. . .  . . .  . . .  . . . .  . . .  . . . . . . . . . .  
. .  - 

. . . .  . . .  . .  . . . .  . . . .  . . . . .  . . .  . .  . .  . . - .  . .  . . . .  . . . . .  . .  

. .  , .  
. .  

. .  
. .  . .  

I 

I 

I 

. . . .  
. . . .  . . . . . .  . . .  . . . . . . . . .  . .  . .  . . _ .  . .  

--. 

. : . 
' 3  

. .  _ .  . .  . .  

4 

3 

3 

3 

3 

I 

3 

1 '  . 

" I 

... 



.. .... 
. -  . N "  - . .  

. .  
. .  

. .  . .  . .  . .  

. %  

. .  . .. 

. .  
. .  . .. 
. .  

. .  

. . .  . .  
:... . . 

. ... - .  

0 
' 0  

'-a 
er 

"0 
': ' 0 0  
' I  
' I y  . :Q: 

' r  
' I:  

. w  
: ' ?  

. - e  

. ' X  

.'.;..I- 

. :Q 
0 

: . a  
: .. '4 
.: ' e 
' 0  

I " o 0  
1.:. i 

:Iy 
I . :'. ' 

.: E 
I. .. :' I 

'. .ct 
I .. 4 

I .'a 
, ' .  H 

..' K 
: w  
. . L  

I ' . .  
t3 

1 -  z 
' .  -I . - L  

.' r 
.' .u 

ul 

: .  Y 
;:.U 

: ,.'a 
'. ' c 

, : .m 
.. ,*. 

. . w  
' . '  > 
' '.l- 

' ' ". t 
' : .In 

' .  . .. I 
:'a 

*+ 

rl 

4 

I .  

** 

'. a 

I ' . H  

. . '.'.. 

. .  . .  

:. '.. 

. .  

. .  

. .  
*. . .  
U 

' . i A  
. . '  .a 
. .  U 

In 
0 

- 
c ( D m  

. .  
. .  

. .  . .  . 

i , . .  
. .  . ,. 

. .  

. .  . . I .  . ~ -  .. . 
: .. . 

. .  . 

. .  . . .  
.. . . 

. .  . .  

.. - 

8 .  

. .  

. .  

. .. 

. I  . .: . . .  
nT 

. .  . 

. . .  

. ' .  

. .  . 

. '  . .  

. .  

.. . . .  

. .  
. .  . .  

I .  

.-C- ..... 



I 
F': ... 

. . .  . . . .  . . . . . .  . . . .  . . . . . .  . .  . .  . .  
. . .  

. .  
. .  

zc " 

IC 

or 

6i 

02 

. . . . . .  . . .  
. . .  . . . . .  . .  . . . .  . . .  . .  

. .  . .  . .  
. .  . .  

. .  
. .  

. .  

' 

8 

' 

. f  

.ti ' 

B l  

E l  

. ZEE'Q ZSQ,'Q EEZ'O 2T +Z 6EZ-nd 8Z-33 z w .  

~ + n  r ' T. 
E l l  

ZI 
W#-&T':, ? T i  v * ?  L I T 1 1  r c. U I. 

111 
D l  T 3E)W.J 3dW% Y O Y Y 3 - t  13-n ~ o w 3 - t  i w 3 - R  m i i o n  3 1 3 ~ 3  ~ 0 ~ ~ 3 - t w d 3  111-i si.Nno3 ~ ~ Q I O S I '  + I N ~ I I I  *ON 

I I T  
6 . . .  AA.l PI-rn7122 . . . .  A Y w M 3 i -  :3930. . 

B Y* 

. .  . . . . .  . .  . . .  . . . .  . . .  . . . .  . . .  . . .  
. .  

. . . . . . .  . . .  . . .  . . .  . . .  . . .  . . .  . . . . . .  . :. , .. SYnQH 9*SliZ =AW33U .! . . . . . .  . . . . .  . . . . .  . . .  . . . .  . .  
. .  . .  

. .  
. .  
. .  

. , .  
. .  

. .  . .  

. .  
. .  -. 

: . .  
. .  

. .  

. .  . .  
. .  

e .  . .  
' . .  

'. . 

. .  . .  ' % .  

:. , 

. , .  . . .  
. .  e .  

. .  

. . .  'EE:TtiiK)8-kl1dtr-lO z3lW1I SNIW 0'01 :3WIl CSISAlWNW 

. . .  . .  . . . .  . .  . .  . .  

. . .  . . . .  . .  . . . . . . . .  00~'?1@08-YVW-82.- . . .  I lYHl.  '00:9teoe.8WW-rz:,~OIY3j . . . . . .  ''ONIldHiVS; . . . . . . . .  :, .kiWl,S. . . .  .':.3;&l' kE-vi  . :W3aW . 
. .  

. . . .  ...................... . . . . . . . . .  . . . . . . .  . .  . . .  . . . .  . . .  . . . . . . . . . .  . .  : .  : ' . ,  . .  
. .  . .  

. . . .  . . . . . .  . . .  . . . .  . .  :. . . . .  . . .  . . . . . . .  . . . . .  . . . . . . . .  . . . . .  . . . . . . .  . . .  . . .  
>:.. 

. .  
. .  . .  
. .  

. . : : .  
. .  

.: . .  . .  " .  . , . . . :  . .  
I .. ' . '. . .  . .  

.. , _ . .  . .  
. .  . :  . .  

7 

2 '  : ' ': . .  
. .  

. .  $ ,  , . .  

. .  . .  " 



r r  r Y r. I I  I n I- 7 7  . . . . .  . . . .  . . . . . . . .  & I l l  U L G - L J J I I  . . .  . . .  . . . .  . . . .  . . .  . . . . . . . . . .  . . .  . %  . . . .  
. . . . . . . . . .  . . . . .  . . . . . . .  . . . . .  . . . . . . .  . .  . . .  . .  

. .  

. . .  

. .  

. . . . . . . . .  . . .  
. .  

. . .  . . .  

. .  

. .  

. .  
. .  

. .  . .  
. .  . .  . .  . . e .  

. .  
. .  

' . .  
. ,  . . .  . .  . .  

. .  I 

: . .  . .  .: 

~ .. . .  . .  . '.. : . .  
. .  

AREA: . .:.: 'TA-53 .TYP .SYACI( . .  ':SAMPL:I"G . .  ' '.,PERIOD' &3-MAR-80@16:00 THRU. 04-AFR-80@18:,00 . .  . .  '.::.. ' : . .  :...:, 

ANALYSIS1 TIME: 10.0 MINS DATE: ll-APR-80@11:48 

DECAY= 163+8, HOURS'.,: ,:' I-'. , ' :  '., :'.,.,'. . 

F F Y t  CI A . .  . . .  . . . . . . .  - w E w E H % M : : - * G . '  . . .  . . . . .  . . . . . . . . .  . . . . .  
. . . .  . . . .  . . . .  . . . . . . .  . . . . . .  . . .  . . . .  . . . .  . .  . . .  

. .  

' ' .  r 
. . .  . . . . . . . . . . . . .  . . .  . . .  . . .  . .  

. .  . . ,  
. .  

. .  . .  

. .  

. . '  . .  ': .i.: . .. , .  
. .  . .  

. .  

. .  
. .  . .  -' . '. 

. .  
' .  . 

I .  

v ,  

. .  
.' . ' .  . 

A F T T I  I ~ T V  
I .AI- I L I X  P-RmS H C E  EFFH3ENT y r  

h s - 1  &'#A I I 

NO+ IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC , WOLtML) U-CI/ML +-ERROR U-CI +-ERROR XMF'C PAGE 1 i 

. .  

. . .  
. . .  

. .  
. .  . . .  . . .  . . .  

. . .  
. .  

. . .  

. .  

. . .  . . .  

. .  . .  , . .  

. .  . .  . .  

. .  

. . .  . . .  . . . .  . . . . . .  . . .  . I .. . . .  . .  . .  

. .  
. .  

: ~ 
. .  . .  . . _ .  

. .  



. . .  . . . . .  . . .  . .  
. . . .  . . .  . . . . I .  

. .  

. . .  . . . . .  . . .  . .  . . . . . . .  . . . .  . . . . .  
. I  

, .. , . .  ... . . . . .  

. .  . .  

. . .  

. .  
. . ,  ' 

. . . . . .  . . .  . . .  
, ' 3  

. .  . .  

. .  . .  
' I .  

. .  . .  
5 ,  

n r \  . .  
. . ~  . : . .  

-@i;f+.v 

I 51 

' 2  

4 

-m .r .I. 
d " I  I I a . .  

. . .  . . . .  ' , ,.., ;.. , . . . . .  . .  
. . .  . : I  . 

. . . . .  . . .  . . . . . . . . .  . .  . . . .  S A M P L : ~ N G ~ , . ' ~ I ' M E : . . ~ : ~ ~ , O  'HOURS:. '.:cFM.,: :.2;0 : . ... 
. .  ..: . . . .  

'. . , : . . ' .  

. : . .  
.. . . . . . . . . . . . . . . . . . .  . . .  

. .  % ,  . 

. . .  
. , %  . 

. . . .  

. :  ' . .  
. .  

. . I  . .  
. .  

. .  
. .  . .  

. :_ 
. .  -v : " .  

. .  

. .  
. .  

. .  
. .  

DECAY= 234.,:0' 'HOURS :' ::' i: 
. .  

F I L.TER PRIMARY GRUSS BKGD EFFLUENT ACTIVITY 
N O +  IDE:NT+ ISOTOPE COUNTS LLD CPMt-ERROR EFFIC , VOL(ML) U-CI/ML $-ERROR u-cr t-ERRm XMPC PAGE 1 

. . . .  . .  
1 FE-1  PU-239  . ' 0.; 7 #+IO0 0,055 01338 . 

2 FE-2B FU-239 . . .  31 ' 5 0+061'0+048 01314 . . . .  , .  . .  

6 

7 

8 

9 

IO 

I I  

I2 

I 3  

IJ 

1 9 .  

. 

! I7  

I S  

I 

20 

.?I - 
I:: 

.J! r  
2L 

. . .  . . . . . . . . . .  . . . .  . . . .  . .  : 

. . .  . . .  . . . . .  
" i20 

. .  
. . . . . .  
.. ' 
. .  

. .  
, .  

. .  
. .  . .  

. . .  

' ' 11 211 

. .  . .  
. .  _ . .  . .  

I 

.! 

I 

: . .  

. . . .  . . . . . . . .  . . . . . . . . . . .  . . . .  : 
. . _ . . _  

. .  
. .  . .  

"I I" 



. .  

. .  
. .  

. . .  

04 
E 
m 
'e! 

Q 
Q 

' I  
G! a 

. Q  
I 

LT 
. F  

. i r  
I 
I- 

O 
ii 

Y 

e 
' . €  

l a  

i '  I 
P 

I P  
Q 

I I  
U 

I .r 

I C  
C 

. I -  
P 

: b  
Ij 

c 
I I  

. B  
I '< 

' 0  

e. 

ri 

- - 

' .. 
r 

I 

I +  
. -  

: 
' <  

. i -  
.LI 

Li 
: , .fi 

' .> 
I- 

ti 
I 

< 
I- 

c 

+ 
< 
L 
c * 

?=II 

I L  

r; 0 

3 G' 

I 

. .  

. .  

. .  

. .  . 

. .  

.... - ~n u 

. .  

d 

. _  



. . . .  . . . .  . . .  . . .  . . . . .  . .  . . . . .  . . . . . . . . . . .  . . . . .  . . .  , '  I . . . .  ...... . . . .  
. .  

. . . . . .  . . .  . . .  . . .  . . .  . . .  . . . .  . . . .  ' .  . ~ .. , . . . .  . . .  . . . .  . . . . . . .  . . .  . . . . .  .... . . . . . . . . . .  . . .  . . .  . . . .  . . . . .  . , " < .  

. .; . .  : 

,''.,;. ':" . . .  . . . .  .. . . . .  . . .  . . .  

. .  . .  

. . . . . . . . . . . .  

. .  

. .  . .  . . . . . . .  . . . . . .  . . . . . . . . .  . . .  ' .:, , . I . . .  . . . . . . .  . . . . . . .  . . . . . .  . . . . .  . . . . . . . . .  . .  . .  . . . .  ' . , . . :  . . . . . .  m.mr  TNW "9 
I h. . d I  I \  ..I, 

, '  : ' . i: i i ,  
. .  

' . .  
. .  

. .  

. .  ' .  . 

. .  . . _  . : _ .  . 
. .  

, ' ' i i ' . .  , . 
;. , .  . .  : ' ' I  

...[ [i I '  'M F' :u 'L .:S :'E, ' 3  1.; . . ~  :, . .  , .  

. .  

. . I  

? . :  . '  : . .  

. .  

. .  
. .  _ .  . . .  . .  . .  

. .  . .  . .  
. .  \ , .  . - .  

I .  " 
4 

. A V . Y  I n &  . . .  . . . . . . . .  
. . . . . . .  . .  . .  

. . . . .  . .  . . . .  . . . . .  . . .  I .  . . . .  . .  
. .  . .  

. .  
. .  . .  . .  . .  

. . . .  

. .  

, _ .  . '  
. . . . . . . . .  . . .  . .  , .  DECAY= 166.5,HOURS . .  . .  

I .  

' . .  . .  . .  
. . * . * . .  ' 

. .  :: . '  . 
. .  . .  

. .  

. .  . .  

. .  , : .  ' 

. .  
. > ,  . .  s A i w L r m j  TmE:i6B10 'HOURS' ::...CFMi.' . ~ o  . .  

. .  
.. : 

, .  : '  

F:'RIHARY GROSS BtiGD EFFLUENT ACTIUI'TY F' 1 L TER 
NU+ I D E N T I  ISLITOPE CUUN'TS LLIl CPMt-ERROR EFFIC WOL(ML1 U-CI/ML +-ERROR ' u-CI  +-ERROR XMPC PAGC 1 

1' FE-1 PU-239 0 ,  12 Ot244  0,118 0,311 
2 .  FE-2E PU-239 ' 1.. B.Ot111 01048' Q.325 

7 

0 

9 

10 

11 

I2 
I 
I 3  

14 

15 

1s 

17 

I O  

19 

20 

. : .  
. .  

. . . .  
. . . . .  ' . . .  . . . . .  . .  

. .  

. _  

" . .  . .  

I . .  

. . . .  
. . . . . . . .  . .  . .  

. . .  

. .  
. .  

21 

z4 . 

28 

27 

I 0  



r 

P 

Y 

r 

C 

I 

r 

C 

i 

i 

. .  

- 

E '  

r 

I 

. . .  . .  . .  . . .  . . . . . .  . . .  . . .  . .  . .  

. . .  - .- 
. .  . .  

. .  . .  

.' . . 



i 
! 

L 

j 

I 
! 

i 
I 

I 

I 
i 
i 1 
f \ 
I 
i 
I 
I 
j 
j 

. I  

I 
! 
! 

I 

1 I 

I 
I 
I 
I 

I I 

. . . .  

! . "  J . . . . .  .... : .... .J 
.: . . . . . .  

. .  . .  . .  
:: . . .  
; ,:. .... '...'..i . . :. . . I  1 
. . . . . . . . .  . :. :, .. . . . . . . . .  ... . :.. .. 

....... : . . .  . . . .  
. .  . . .  . .  

. . .  . .  . .  
:.,- . 

. .  . .  
. .  

1. , . 

. . . .  

i:  . '. 
r, .  :.. 
;,, . . . . . . . . .  
. . . .  '. 

. . .  

. .  . . .  
i .: , 
! '. 
. . . . . . . . .  

b 

. . . .  
8 .  !:. ; . ' .  

I.. ....... 

: .  . 
....... 
? .  . . .  I.< 

. . .  

. .  . .  . .  

. .  . .  

. .  

. .  . .  . .  
. . . . . . .  . .  

. :  j : ! . . .  ,..< 

:. ...... ,.i 
!: ' .  
i '..: :. : 

,::: . . . . .  i 

! "' - :: ., , . 
1.:: . ,;.. . :  , . :. . .  
1 , .  ..:. 
I . ' '  ' . 

I . ' .  . 
I' : '." i . .  

.: . ..i . . . . . .  . . : .  ... . .:. . .  . . . . . . .  . .  

. . . . . . . .  
j. ,.: 
' . :  . .  
... . .  
. . .  . .  

. i. . . . . . .  . .  . . . . .  
. . . .  . : .  

. . . .  

. . .  . .  

r. .:: . , ' ; 

i ..... :.". ,: -. :.:: 

;',:.'. . : . .  

.. I . .  . . . . . .  > ,'::.>:-: 

1:: ;: :: ': . .  ;: a 

. . . .  

" . . .  
: : >  . . : . .  . . .  . . .  

i : -  ' i 
1 ' .  , r '. . , '  . . .  
. . . . .  
. . .  

. .  
. ;. 

. .  

. . .  

: .. 
! : I :  . . .  ' 

. .  . .  
. .  1.. . .  

. .  

I '  . i  

. <  

. . . .  
... 

. .  
: . 
. .  . . .  .. 
.. * '.. ! 

.... . :. 

. . .  . . .  
. I  .':.. . I  

. ' .  " . .". 2 

. ' .  i . .  . . . .  . . . . .  
. . .  . .  . I  

I .  

. . .  

' !  
. :. .: ..... 

' '.. i 
. .,.;:'. i 
' .  . I  
: . .  i 

I . I  

, .  

. .  . . . .  

. .  :,I . .  ........ . . .  
I :;, 1 

:-.,.. 1 
. I  

. .  

. . : .. ..: . .  

. .  . . .  . . .  . . .  
. : 

. . .  
; . .;. . . .  . . . . . .  
...... . .  

. .  

. . . . . .  
. . .  
. :.: . . . .  . .  . . . . .  . . . . .  

, , .;: 
. .  

.. I 

. .  . .  
I:. ., 
I . . .  

!':.'.. 

i : 
I .  

. .  
! ' . '  . 
! ' I  

1::: . 
i .  
i '  

i' 

! :. 1:' 

I'. 

I .  

I .  j :I,: 

!.. ' 
I '. 1 *: 



r-- 

. I  

. .  
: .  

I .  

, .  : :  
. .  
! '  

. . .  
sii : :'b7 6. A..'., ;..,* A,. 'I:.. .... 
. . . . . .  
z.:.. I . . : . .  . , 
i . .  . . . .  

. . . . . . .  . .  !.! ......... i 

. .  
. : 

. . .  ..... . . .  ,. . 
: .:., . .  . .  

.... . . .  . .  . . . . . .  .I 

. . . .  I .  . . . . .  

. :. :.. . . . . . .  ..( . . .  . .  

I' . , '. . 

1 '.. 
. .  
I .  

. . .  

. . .  

. .  . ,I.' ' :.:, i 

.:: : ' i 
. . .  . :: . : . I  ! ..... . .  

, .' .. I . . . .  , 

.I . . . .  . .  . . .  
i .  " ' .'. ' I . . .  
i..: ' . :  . .I 
::; .. .. .3 
1::. : . ; :: j ' .; 

. .  . .  
...... 

. . . . .  ... ,'f, . : ....... ; . '  . .  ... 

. :  
. . !  

' i  
. .  

! 
. .  ,I 

.i 

' .i . .  . .  . .  

. .! 
! 

. .  i .  
. .  . _  

" I 

. i  :.'! 

. . :i 
, .  
. . % ,  , ' i 

. .  
. . .  . . .  
. .  . : .  
' . .  

. . . . . .  
. :I c. ' 

' :.i 
.. I 

: .  

. . .  

.: :.. 
! .  : ,.'.i 

.:'I . .  
. .  . .  . .  . .  

, . . .  . .  
E .: ... 
. . .  
. .  . . . . . .  .... . . . .  ..:.a 

: . . . . . . .  

. -  
. r  . .  

. .  . .  . . . I  . . . . .  

. .? 

" ', 
. I  

' !  
I I i  

. i  

. .  

. I .  . . . .  .;.! 

..... . I  
I ;.. ::: I . .  j :.!,,;I 
! . ' .  I ! 
i ... . . .  i 
1 .  i 

. .  
I . .  

i : 

i :  
! .  . 
. . .  . .  

. . .  . . .  

. .  . .  . .  

! .  
'. . . .  
! .  . 

. .  

. . .,. . .  . . . .  

. :  , . .  .: ,; , . .  . .  . . .  

. . . .  

. . .  . . .  . .  

. .  . .  . .  . .  

.... 

. . .  ::. , . . %  * .. 

! '. I <  . 
! .. I '  

!. : 

1;'; 
I '  

I . .  1: ::. 

I I , '  '.: 
I.. . 
i 
I ,  

i 
i '  



-. ... 
. 

L L  .L PI 'F '  U L S k ' J J  . . .  . . . .  .... 
- .  . .  

. . . . . . . . .  . .  
. . . .  . .  . . .  

. .  
. .  . .  . .  

. .  - 
. .  . .  . .  

. .  
. .  : , . . .  

' . : .  . 
. .  

-. AREA: TA-54 'TYPE!. . .  STACK' :SAMF'L.ING PERIOD 30-MAY-SO@IS:,5.9 'THRU..06-JUN-S0@15:5Y , . .  

. .  
. .  . . . .  . .  

. . .  . . . . . .  . . .  : <  
. .  

. .  
. .  

. .  
. .  _ .  , 

. .  
' , . ' i :  .. 

. .  
.:. . .  

I . .  
. I .  

. .  
. .: 

. .  . .  . .  
. .  

-.. . . .  . . . . . .  . .  . . .  . .  . .  
. . . .  . . .  . . . .  . . . .  . . .  . .. .~ - - . . . .  . . . . .  . . . . .  . . . . . . . .  . . . .  . . . . . . . .  . :. - .  - . . . .  - .  - - . - - - _ _ . _  

, .  
. .  

. .  
. .  

. .  - - . .  - _ _  



... 

. .  . . .  - ....- - - 
L L  i m . r  u L a ~r J J .  --- . . . . . .  . . .  . . . .  . . .  8 . .  . . .  . .  . . . . .  

, . . I  

. . .  
. .  . . .  

. .  
. . .  . . .  . . .  . . . .  

. . . . . . .  . .  
. . .  . . . .  

. .  

. .  , .  

. .  . .  
. .  

. .  
. .  . .  . .  

. .  
. .  . .  

. .  
.. : . 

I .  

AREA: TA-54 'TYgE:. STACK . .  ' SAMb'LfNG,,PERIOD . .  ' ()&-JuN-Bo@:Ls:sb 'TC4kU >13-JUN-80@1'5:59.:. ' : . .  

. . .  
. . . . .  . ' ?  

. .  
. .  

. . . . .  
. . .  . .  . . .  . .  

. .  

' %  
. .  

. .  
. .  

" . . 

. .  . -  

. .  
. .  . , . .  1 

2 

. .  
. . .  . .  . _ . .  . . .  

. . . . . . . . . . . . . .  . . . .  . _  . .  . . . .  . . .  . . . . .  ' 3  
. -  .. . . . . . . . .  - . . . .  

.. , , , 
. .  

- 
. .  . -  

. .  
. - .  _ .  ~. 

. :. . .  . .  --_-- 

-- __ 

3 

J 

3 

3 

1 

J 

6 

. .  

. . .  

i 



. . .  

. f  

.I 

I 

~ ~~ . .  ~ ~ ~~~~ ~~ ~~~~ 

. . .  . . .  . . . . .  - - . . . . . . . . . .  - . . .  - . .  - . .  . .  - . . . . . . . . . .  ~ . . . .  - . . .  - - .. - . . . .  - - - . . .. - . .  - . . . . . . . . . . . . . .  - - . . -  . .  
. . . .  . . .  . . .  . .  . . .  . . . . .  . .  , . .  . .  

. .  

s i  : . '  
: . .  I C '  . -  

I C  

DC 

67 

... . . .  . .  . .  
. .  

. . . . .  . . .  .. ' 

. .  
. . . .  .... ... . . .  . . .  . . .  . . . . . .  . . .  . . . . .  . . . . . . .  . . . . . . .  . . . . . .  . . . . . .  . . . . . . . . .  . .  

. .  
. .  . .  

. . .  . . .  . . . .  . . .  . .  
. . .  

. .  . .  

. . . . . .  

. .  

. .  . .  

'. . . ' .. 
. .  < .  . .  . .  . .  

. .  . .  
!. " 

. .  . .  
BI "' ' 

51 i ' 

IC S': 

' 

: 

! 
i 

' 8  

i 

I .I 

zz 

I Z  

DZ 

6 1  

E l  

L I  

91 , 

5 1  . . 

V I  

E l  

Z I  

1 1  

\ .  
. .  

. .  
; 

TSZ 'O 990'0 990'0 P '0 6 r z - r ~  ~ z - 2 . j  .z 
r n  r i r r n  r r  T * 7  . l e ?  n i  T - 1 1  

I. v # I .  CI ULCI 111-1  I. -1-1 

3 1 . d A 3  kIOUY3-tc.163 . l l l l '  SlNn03, 3dOlUSI "1N3UI * ON . 
1-1 A ' = -  r.. . Y3.L :I -.! ' 

syn0l-i r: PPT =AWXIIJ 

- ' ' 'I 38Wd 31H% Y0yxi-t  r3-n Y O m 3 - t  1bl/13-n < 1 w  > lot1 

6 . . .  . . . . . .  . . .  HdH* 
v 

e .  
J' 
4 q p  . . . . .  

. . .  . . . .  . . . . . .  m ~ ~ a o ~ - ~ n r - ~ i i  E I ~ W U .  ;'SNIW . O * G T  ':~WII CS,ISAJWNW 

. 6f':,S?a08-Nflf-OZ. nUH1 6g:G?aOS-NflF-ET I S O I Y 3 1  9NIldHWS Y 3 W l S  :3dAl. tTS-Wl : V3YW 

. . . .  . . . . .  . .  
. . . . . .  . . . . .  . . .  . . . . . . . . .  . . . .  . . . . .  L . . . .  

3 :  
' I. 

S 

. . . .  . . . .  . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . .  . . . . . . . . .  
. .  

. .  
. .  

. . . . .  

. ,  , .  
. .  . .  

. .  
. .  

. .  

. .  
. .  

. .  

. .  
. .  

. .  . - .  
: .  

. .  . .  

. .  . .  . .  . . i  

I .  

. .  . .  

. .  E .  

. . .  . . . . .  . !  . .  



I .  
. .  

, . !  

' !  
I 

. .  

. .  :. . . .  . .  

. : . 
i .  

i 
j 

i i 
!. 

i 

: I  ! +  
8 :  

I .  

. .  

! '  

' i  
' i  
1 ;  

. I  

. I .  

I :  

: I .  . . . .  
1 8 .  

. .  
I 

. .  

I 

i 

c 
' 1  
1 

! 

-+ 
Q 
W 
ix 
Q 



._"I .- .. . .  ..... 
. . . .  -. - 

I 

7 

. . . . . . . . . .  - ....... _ _ . - .... ._ ... -. .. .- - ...... .- . - ... - . . . . . . . . . . . . . . .  - . . .  . .  

I . .  
9 . . . . . . . .  - ._ . . . . . . .  .......... ___ - - . - . .._ - _ .. - -.. 

i n  

- .......... 

:.. 

F '  

. . . .  - ... - . . . . . . . . . .  

... 1 

. .  ....... ..:.:. i 

. 

! : 
. . . . .  

. . .  ... - 
' 

.' ' . . . .  . .  

........ ._ . _. , 

. . . . . .  

. . . .  
. . .  . . . . .  : 

' 

.. ~ 

I ............ 

.. . . . . . . . .  .. 

.I 
I 

' 

. . .  

I1 . . 

I S  

ae ' 

21 

Ia 
-r! r 

l ' z <  

1. 

am ' 

11 : 

17 

1': ., 
I- 
!.::: . 

I,.[ 

1: 

za 
P B  
11 

ir 

a1 .. 

1,. 

4a 

I= 

I . . !  

.. 

c c  'I M P u L,  s E 11. . '  
........................... .......... _. . . . . . . . . . . .  

SAMPLING PERIOD 27-JUN-80@15:59 THRU 

. .  . .  

AREA: TA-54 TYPE: STACK 
. . . . . .  . . . . . . . .  _.-_ . . 

03-JUL-80@15:59 

.. .......... . - . . - ................... -. .... - . - . . .  .. ._ 

. . . . . . . . . . . . . .  . .  . . . . . . . . . . .  . . . .  

ANALYSIS1 ' TIME: lOl0 "'MINS DATE: l l -JUL-80@12:54  
SAMPLING1 TIME:.144+.0 'HOURS CFM: . 2 + 0  . 
.DECAY-. 188 9--HoURS- . . . . . . . . . . . . . . .  ......... -- ....... . - 

F I L T E R .  PRIMARY GROSS BKGD EFFLUENT A c r  I w r y  
. .  . . . . . . . . . . . .  NO+ IDENT. ISOTOPE COUNTS LLD. CPMt-ERROR E F F I C  UOL(ML) U-CIYML t-ERROR u-c.1 + - E R F ~ O R . . . .  . X M P ~  .....-...pk~ E. .I . .  

1 FE-1 
2 F E 2  E 

L. 

PU-239 " 
..pu-.239... . 

1. 
3.. . .  ... 1::I . 

. .  . .  - ..... . - ........ 

................ . - .. .  . . . . . . . .  

, .  
. . .  ._ . . . . . .  - .. _. .. ._ . .  _. . . . . . .  . . . .  . . . . . . . . . .  

.. .- . . . . .  - . . . . . . . . . .  __  ..... 

. . . . . . . . . .  __ .... - . - ........ ._ . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  

. .  . . . .  . . . . .  . . . .  

. .  ........... . ....... ... . . . . . . . .  ........ ... -- . . .  . . . . . . . . . . . .  - .. ._ ......... 

...................... ....................... . .  . . .  

. . . . .  . . . . . .  . .  . . .  . . . . . .  

, .  .. >:. 
. .  .. , .. 

. .  ~ 

. . . . . . . .  -. . . . . . . . . . . .  . . . . . . . . . . .  . . . . . .  ...................... - .......... ........... 

. . . . . . . . . . . .  _. . 

. .  
.. .. -- .............. . . . . . .  - \.. 

. . . . . .  ... .... 



D i i  ** 

1 
I 

I 

I .  
I 

I 

I '  
! 

. :  
. .  

! . .  

. .  

. .  

I 

I 

i .  

! 

I 

I 

. .  .. . 

' j  

. .  

. .  

, .  

. .  . .  

! 

i 
I 

. .  
' . I  
: i 
. .  . : :. i 

i '  ' : I  

"' I 

I 
. .  i 

' I  
. I  

: . I 
. !  

. .  ! 
. .  

. .  

I 

. .  

, ' ' j  
I 

. .  

I 

. :  

i 
. .  ! . .  

. .  , . .  . .. , 



. . .  ' I 
i 

: . . . .  I 

. ~. . 
' . '  . j 

. . .  i 

! 

j 
I 

. ' . . . .  
I 

I 
! 

I 

. . , .. : .  . 
. . .  : ... . . . .  

i 
! 

j .  

I , '  

I . . ,  . . . .  . .  
! .. 

. .  
I . :  _.  , . . .  
I . ' . .  
I 

i .": 
I ' : 

. I  .. :' 

i '  

. .  . :. I . . . .  ' :. ~ 

/ .  
i 

' j  

. .  

. .  

1 
i 

! 
' 1 '  

! 
j 

j .  

I .  

I 

I 

j .  

I 

i 

I 

i 
I 
I 

i 

i 
i 

I 

I 

i 

j 

: ' .  I 
! 

I .  

. .  

. .  

. .  ... . .  . .  
..I . . .  . .  . . . . .  . .  .;- . . . . .  .: 

. "  . . .  . . . .  . . .  . .  . .  . . _ .  . . . . . .  . .  . . . .  . . . .  . . . . .  . ,. . .  . .  
. .  . . .  

. .  . .  . .  . .  . ..% . .... 
% : .  
' .' . \ :. . . . . .  . .  
. .  

I ! 
I .  

. :  

I 

! 
I ! .  

! .  . .  

. .  
I 

I .  

I 

. .  
I . .  

I 

! '  

: j ;  
I 

' !  

. *  
0 0  

/ +  
0 0  

*ou, 

* *  
9.N 

i 

' I  



I 

I 

I 

: i  

I 

i ;  

. .  

' . .  ! : . . : 
?: .I . .  

I 

* *  
ct El 

. I  

. .  . .  . 

. . .  . . .  

i '  

I '  i .  
. .  

; :  

! 
I 
; 1 '  

. .  . 

I 

I .  . .  

! 

, .  
. .  

. .  
; 
! . .  
I .  

. .  

. .  

. .  .. . 

. .  . .  . .  
. .  

I :  . .. . . .. 
. .  . .  

. .  

, :  
I 

. .  

. .  
. .  

. .  



I . .  

i 
I 
I 
I 

! '  I 

. I  

i 
I . .  . . .  

. . .  

. . I  

. . i  

.. 'I 
! 

. .  

. .  

j 

- .: 
! 

! 

. .  . . . . .  . . . . . . . . . . .  1 . .  . . .  . .  
' :' : .  I . . .  
: %  

... / .  .: '. 
i .  . : ," 

. .  . .  
. . .  1 

1 
! . .  

. 
I . .  ' 

I i ! 

8 .  I 
i . !  

I 

i 

j 

. .  

. .  . .  
*. . . .  

. . .  . . .  ... 
. . .  

. . .  . . .  . . _ .  

. . . .  

. . . .  
. %  . .  . .  

i 
j . .  

i 
I ' .  

: .  
. .  

! 

I. 

! 
. .  

. .  

I 
! i '  

" I 
i 

I 

I 

I 
I 

i 
' . /  

. .  

, )  
I 

! ! .  
. .  

; m  i 
I ! ++ : 

. .  

. i  

i 
! 



. I  1 i ' .  . I  
: . '  
; '  I 

I 
:. 1 

. I  : ! 

1 

I 
i 
I 
I 

I . .  

I .  

' ' I  

3 

I- 

; =  
' x  

** 
a 
w 
z 
G 

i 
i 
i 

! 

I 

i 

I 
! 
I 

i 
I 

i 

1 

! 
i 

I 
1 
i 
i 
i 

! 
I 

j 
!. 

i 
I 
I 

j 
.! 

I 
I 
! 

I 

! 

. .  

. I .  . .  
! '  

. .  
, .  

I 

! 

. .  
. .  

. .  

! 
_! 

! 

! 

' .  i 
. I  

i 

! ' . .  
i " , 

i 

... 

! .  . 
I '  

I .:, 

I .  
i .  

! ' .  
:: 
1 :  

I 

. .  
I . .  . .  

. :  . .  



i 

' I  K 
Q 
CI: 
CC 
!A' 
I + 

I 

rl 
! 

! 

: h .. 
. M  

: M .  
*I . 

4 

c-4 M 
M M  

I 

W I  

. .  

i=l 
0 

x 
W a 

H 

i '  

. .  . !. ' 

Q 
ti3 

: I  

' I -  
a 4 f i  

I c-4 
W I  
L W  

LL 

L 

J 
H 
LL * 

0 z 

.+ 



' . I  
. , '! I 

i 

! 

! 

i 
i 

I 
i 

.I I 

i 
I 
1 i 
! 
I 

! 

I 

'i i 
i 
I 
I 

: 
I 
i 

i 
I 
1 

j 

i i 
I 
i .  
i 
I 
i 
! 

r 
I 

I 
; 

1 

! 

i 
I 

! 

I 

! 

I 

i :: I 
. I  . . . .  .. . . .  

, . .  ' I  . 
' . I  . ... . 

. . I  

I . .  
. .  
. .  " . .  . . !  

! 

! ' .  
. .  . .  . 

. .  

I 

.. . 
. . .  
. : 

. .  . .. . 
. .  ... . . .  . .  

% .  ' 

:. . 

. .  . .  

. .  

I 

! 
. .  

' 

I 
! .  

i " 
i .  

! 
; 

. .  
I 

. I  
! 

! 

! 

I 

I 

.* ** 

! '  LTJ 

0 o- 

. .  



! 

! 

. .  

I' 

j 

i 
I 
I 

. i  

' I  

. :  j . .  

' . .. .. . . .I 
. : . I  I 

. '  i 
i 
I 

I 

. j  

! 

j 

. .  

: .  

i 

. .  

! 
I 

j 
i I 

I 
! 
i .  
I 

I 

. .  
. .  

' !  
. .  I . i  

I 
! 

' !  
'I I . .  

. !  

. I  

! 
_ I  

i . .  I I 
I I 

I .  
I , 

i 
1 
I .  
! 

. I  

! 

I 

I 

. .  

i 
:'. i 



: % :j 
. I. i . .  . .  
. :  I 

. ... I 

! 
f 

' I  

j 

. .  
I 

1 

I 

. .  

I a .  

i 

1 : .  
[ '  

j 
/ .  

! 

. . .  
. _  

I 

I 
! 

. .  

. .  i 

i 

i ! . /  
I 

I 
I I 

, . . I  
! 

. .  

I 

! 

! .  
I 

I 

I 

i I  I 
. i  

j 

'i 

I 

. !  

. .  



. .  . .  I . . .  
i . .  . .  . 
I 

: . .: I 
! : i. . .. 
' :  ' .  I ' : .  i 

. i  

j 
. :  

I 

I 

. : .  
1 . 1  

I . :  i 
! I 

i .  I 
I 

. .  
j . - ,  . I 

1 .  . I j 

: !  
! 

i 
! ' !  

. .  

1 
j 

. . .  

' !  

! 

I 
j : 

i .  
I 

I _: 

i 
I .  
I .  

. .  
. .  

I 

. .  
1 
1 :  
i .  
I .  . .  

. .  ! 
I i .  

I .  ' 

i '. 

. .  
! .  

i '  . .. 

I 

i 
! '  

. .  

. . .  

. .  
I 

I 

i 

: .  

I 

! .  
! 

. .  

. +- 
I I?*; 



... rn n ...I " - . n  .. n n n n . . . .. - ._- 
----I. 

: j::. 
: .. . ~ . . . : :._ . . . .. . .. I .  . . .  

. :  

I .  

. .  

/ '  

. .  
: i . : . : ? . .  
' I .  

. : . .  . i :  

. .  

i '  
# 

. .  ! . '  

i :  
: .  
j :, 
i .  

! '  
1 :  

I' ...'. I' . :  

I .: 
I '  

i .  

I 

: .  

: _. . 

! .  
I 
. . .  

. . .  
' i  

I . .  I 

j 

. .  

. I  

i I 

I .. 
. .  . .  

I 

, 

I .  . 

, .. 

I : 
1 .  
i ! '  

i 

I 

: . .  j 

j 
! 

i 
' i-i 
' ri 

I 

' !  

. I  

. .  

I 



. . . .  .;. . .  
T .I 

. . . . .  'i 

........ 
' .  ' .I 

: .  . .  i 
. I  

. .  I 

I 
! .. 

: ! 
I . ,  ' ; 

. . .  . .  ; .... .:...,:.,I 
i : ,  .. 

! 

...... :'I 
I 

. . . .  . . .  : 
. .  . I  

. I  

! 

i 

j 
j 

j 

. ' :  . 

, I  ' 
I '.', 

; .; 

I . . '  
; . . '  
! ' :  

! '  

. <  
' !  

i 
. !  

. .  

. . .  . . .  

. .  
! 

1 .  
, .  
i 

i 

! ' .  
i 

! 
i 

. .  
! .  

I 

! .  . .  
! 

! '  

! 
i 

i 
! '.. 

. .  

.... , .  
- .  
. .  

. .  . .: 
. .  I .  . .  
. . .  . .  . .  . . .  

' . _. 1: ..... 1 . .  

1 :  
I :, : 

I . '  

: ' ' .  

I 1 . '  I 

j 
I 

I 

. .  
! .  i 
i 

i . .  . .  

. .  

i 

! 
j i 
I i-5 

. !  

. .  
j 

! 

I .  

O C  

. .  

, : j 
I 

! 

! 

. .  i 

C '  
ii; 
I 



i 
1 

. .  
! .  

!. . 

i .  

I 

' . '  ! 

I 
- !  

i 

: ' !  . .  
I 

j .  

, . .  

; :  

I 

i .  

i 
I 

i 
I 

j 
! 

i 

I 
j 

i 
I 
i 
I 

! 
i '  I 

i 
1 
i 
! '  

. . .  . . .  . . . . .  . . . .  
. .  
. . . .  
. .  

. .  

! 

I 

I 
! 
! . .  

. .  , . .  > .  
j . .  " .. rJ 

& 
I 

r I j  

. .  
i .  

. .  . .  i 
! 

. .  ! 
i 

i 

' . /  
! 
I 
I 
I 
j 

. .  

I 

i 
' I  



I 

i 

I 
I 
j 

' !  

i 
i 
i 
i 
! 

I 
i 

! 
i 

! 
! 

I 
I 

I 

I 
! 

I 
! i 
I 

I 

i 
I 

-. . 

j 

. '  ! 
I 

! 
I 

i 

I 

I 

. .  . . .  

. .  
I .  

! .  
. .  
. .  

. .  
. .  

I I 
I ! 

I 
I '  

i . .  

. . .  i 
i . .  .. . 

. .  

! 

I 

j 

! ' 
I 

I . i  
I 

I' . _  ' 

. .  . .  

. .  

I. ' 

i .  

. .  

i 
! 

! 

I 

i 

I 

' !  

j 

I 
. I  

i 

! 

. .  

j 
i .  

I 
i '  , 

. .  
I . .  

. .  
. I  . *  
. .. . . .  

. .  

. .  . . .  . 

I . .  
I 

! 

! 

' I  

i +- i I.., 
i -. i :.A 

' I  
1 

i '  

. .--- ..A. 
' . !:! 

-t- 

! 

. !  . .  

. .  
I 

. .  

. .  
! '  

XI 
i.3 . :  

. .  

. .  

I. 



. . . . . . . .  . . . . . . .  . .  . .  . . .  . _  . .  

i 

--._- 
. .  

. . .  

I 

10 
...... L- 

I .  
:.. I I 1 j.. Ir,. 
: .<.:-.: .... I L  

54 

H 

1I 

SI 

S I  

....... :.. ;::, .... 2. ;:: ! ... 2 ;i, 3' - I C. 

........................... 
, . . . .  * ........ .. i__ ... 2 ;;,; ..... : ....... 

14 
. . . .  . .  . . . . . . .  

. . . . . .  . . . .  ' I I  ....... .:, ..... 
. . . .  :.::::. I1 

i: . . . . . . . . . .  .... 

. :  
. . .  . . . . . . . . . . . . . .  . . . . . . . .  

. . . .  . . . . .  '1.. . . . .  
. . :. - .  . .  

. .  . . .  . .  . . .  
. .  

. .  
. .  

. .  

. :. ..,.. . a  . .  . .  
. .  

, . .  . .  

II 

n 
Y 

. . . . .  n 
.I 

;I 

-_.__ -_ ...... - 
41 

a; 

.4 

. . .  . . .  

... - 

. . .  :. . . . . . .  .:I: 
..:" ... 

. .  . .  
. . . . . . .  , . s . : '  I] 

. .  



. . ::.. . . . i  . . . . .  
, i .' . i . .  :.:.[ 

: ' /  
. I  

I ' I  

. . _  I 

I . . !  
' I  

. .  . .  
! .  

! '  

1 

: . .  j 

. I 
i .  I 
! -  I 

I I 

! 

' i  I .  

! 

. i  
j . j  

I 

) ' .  ' 

i 

1 

I 
! 

' I  
! 

% ,  

I 

* '  
in- 

VI 
rl ' 

0 
03 
I .  
I-, . 0 :  

** 

e l ;  

7 ;  
rl; 
M I  

3 
K .  
I; 

0 . :  m 
. m ;  
4: 

n .  .oo j 
n t j  

I - :  
w 0 :  

0 :  
# I .  . Pi' 
A CJ I 

3 

+ !  

** : 

g :  

P nl 
E :  x W '  
P 

' a  
% I  

' .  -r 
P r 
# 

z .  
0. 

. :a: 
" .+ 

' # :  

H 

U H :  

a :  

** . 
W 
L '  

' . > - '  
. + .  

. P  
. Y )  

Q 
I- 

I .  

** 
U 
W 
CL 
Q: 

. ' :.I 
: 

. . .  

. .  

I .  

! 
i 

! 
! 

! 

I 

i 

I 

! 

I 

. .  

. I .  ; .. I 

i I 
I 

I 
I 
I 

i. i 

! 

i 

! 

I 
I 

j 
i 

. .  

. . .  

. .  

. .. . .. . .  

% .  . 
a .  

. .  . 
. ' .  

. % . .  

~. 
... . , . .  

.. . 

! .  

! 
j 

E 
0 

i K  
l i r :  I w  
: I  
! i  
/ T  

! H  : o  
I 3  

I 

I .  

I 

r 

. .  

. .  

. .  

j . .  

j 

I 

.. ' i  ! 

. .  

I 
i 

' i  
. !  

. .  - -  

! '  

! I  

1 



.: . ! 

i 

I 

j 
j 

i . .  

! 
i 
! 

I 

i ' 1  
.. . I  
' .  j 
. : . . ' /  

I 

. .  . .  

i '  

I 
! 

i 

! .  
. .  

. .  
I 

/. 

! 

1 

i 
I 

u 
L z 
x 

E 
0 ce 
z 
W 
I + 

. .  , 

. .  

! 

I 

! 

i . .  
I 

I '  

1 .  
CL 

r 
H 

LI 
U I 

. .  

I 

* *  
-4 . I  . .  

; j  .A o a. 
. .  

! j .  
* ' .  

I .  

H ' H p y  , 
C.C L 

** . .  a 
W lx 
U 



! 

. .  

. .  

, '  

. .  

. .  

. :  

. !  

I 

i 
! 
i 

' !  

. .  
w M +  

10 
u . z  

I 

. .  U I  
L W  

LL ! 

++ 
U 
W 
K 
U 

4 J  
! 

. .  



: ...::.:..'.! , 

! '  , .  i . I 
, . . .  . ,*...::. ... . .  

' 

. '  I 
I 

i . i  

: '  

I 
! .  

I 

i 
I 

. I  

i .  j 
. .  

, ! :. . , 

! ' .  . : , I . .  ; 
. !  

! 
! : ,  

j '  . . .  I . .  

. . I  . .  

. :  I 

! 
j 

. I  
I 

I 

i i 

I 
' . .  

I 
I 

. .  . .  
I .  . :  

c I .  
. .  1 ... 

i 
i ::.. . 

! :..: . , 

I . . .  . , . .  . 

.. '. 
! :. 
I .  . , '  . 1 .  
! .  

j . ' .  
I .  
I ' .  

! 

. .  

I .  

. .  

! .  
I 
I 
j 

i 
. .  

I 
: I 

i 

I ! H  
i o  

I 

. .  

I 

i . I  

! 

i 
3 m i  

0 :  
! 

H 

u H '  
1: 

** 
a 

,a 
w 
K 



. .  

. :  
. .  I 

. .  
_ .  . . . .  I 

i 
! 

. .  
i 

I . . . .  
: . I  
i . .  ' . ' I  . .  I " .  i I 
, : I  

. .  
i ~ 1 ... . '.I . . .  :j 
!. .:. 

; . ., 

! '  

. .  
'.. : 

. .  
I '  . 
. .  

i 
j . .  

! 
j 

I 

I 
! 
i 

! 

! 
i 

! 

I 
! 
! 

I 

i 

I 

i 

i 
i 
I 

! 
i 
I 

! I 

I 

I 

I 
1 

! 

i 

I 

, 

I 

j 

I 

I 
I .  

! .:. 
: '  . . . . .  
: .  

. . .  

. .  . .  . .  . . .  
. .  . .  ! 

I 

I 

I 

. I  

! 

! . :  

! 

. .  

I 

I 

. .  
. .  . .  

I i  

n 
' ?  

rnM 
Pi P . 
h r n  ' 

. .  

' b  

3 

L 

r 
' H  

U 
Ll 

I ! *  
Q bj +i 
% 0 :  

, o  

toP 
I j 

I 
i 

- !  
1 

. . .  

! !  



. - I -  ----- 
; . .,I.. . .  - . . .  

. .  I. _. i . . . . .  ..... .. .I 

i 
: .  i ' ' ' I  

!] 
. .  

. .  

. .  
! 

. .  

I 

: .  

I '  

... i ... 

j 

! 

! 

, .  . .  

I '  : . . .  
j , ::' 
. . .  
j . ,  . .  
! :. .I . 
. .  

. .  

. .  
I .  

. .  

. .  

! ' .  
i 

. .  

. .  
. .  

. . .  
. : .  .. . .  . . . .  
. . .  ! 
. .  
.. - 
. . . .  

, .  

. .  

I '  
I 

I 
! 

0 
s i  
E 
x 

ir: 
Q 
ir: 
ir: 
W 
I + 
u 
I 
3 

H 

. .  
. . .  

/ '  

i 
! 
! 

i 

i. 

. .  

I '+ 

I 
C n  

w ! 

. .  

. .  

i 



I 

. .  ! . .  <. '. ..,.::' :I I .  
I ;;. , ' , .... . . .  

.. . . .  . .  
. .  

: . '  . 
. .  
i '  

. .  

. .  

!. 

i 
! '  

I 
! .  1 
j " 

I 

i 
I 

j 

I _  

I 
j .  

, '  

I '  

! '  

I .  

. .. 

. .  

I ' .  

I '  
! 

! 

j ':. 

. .  

I '  I 

i '  

i 
M 1 L L .  
M. I w :  
'* I 

* *  
0 0 -  ' 

P o . '  
Pct 
00 
* *  
00 j 
VIU, 1 

T-l 

I 

I 
i .  

! 
. .  , .  * s o . :  

M M :  

! I  . .  
! 
. .  
! :  

LL. w A 
L L I  



. . . . . .  . . . .  
. . . .  ... . . . .  . .  . I  

. .  

. .  

. .  

....... 

. .  . . .  _.. . 
< .  

. .  .... 
. . .  . . . . .  
. .  

'I ' .  
: .. 

. . .  . . .  
:: :. . . .  . . .  

. .  

. . .  

n 
n 

lil 

m 
-l 

3 
:i 

x 
w 

U 
U 

.:. . . .  

:. . . .  . . .  . :. . .  . .  . . .  . .  

. .  

. I. . 

. .  
. .  

. .  : . .  . . .  .... 
. .  

. .  
: 

. . . . . . .  ...... 
I .. . .  

. . .  

. . . .  . I  

. ' .  . 

. .  

. .  . .  . . .  . . . . . . . . .  

. .  
. .  
: ,  . ,.: .. . .  . .  : . 

. '  . 
t '  . 

1 .  
I .  . 

i 

t 
I .  
i 

1 .  

i 

1;: '... 

I 

! 

t .  

I 
I 
I 
I .  

I 

I 
I '  i 
I 

I '  : 
I . '  

' I  
I : 
I. I: 
I 

t 
I t 

- 5  

I 
c I 

~ . 
1 + 
i 

1 

4 

I 

< 

5 

1 

< 
< 
T 

+ 
L 
1 

t- 
r 
0 

> 
< 
< 

I- 

- 
i. 
- 
- 
'A 

- 

j , ,  .. 
. .  

. .  
. .  

. .  
. :.: ' 

. . ,  
. .  

. .  

. . . .  

. .  . . . .  

. . .  . . .  
. . .  . _. . . .  

: .. 
. . .  
. :  . . .  . .  
. . .  

. .  . . . . .  . .  . .  
. .  . . . . .  

: ,. . .  . .  . .  . .  
. .  

** 
rl 
z n 
..*, 

a ,  
W 
C I  
L3 
0 
J 

I '  

. . .  

. . .  . .  

. .  
. .  . .  
. .  . .  

. . . . .  
. . .  

. .  

. . . .  
. .  . .  

. I. 
. .  
. .  . .  

..... ..: 

. .  
' ,:. .... 
. .  . .  

. .  . :.." 

. . .  . .  
. .  
. .  

. . .  . .  . . .  

. . .  

. .  
. . .  

. .  

. . .  
. .  . . :  . .  
. . .  . .  

- 
.+$ .:..: ':: ... ..,.:. .... 

. ..:.:. .... .: .>I 

..... <., .... 
. .  . . . .  ..... : .  , : .  ........ 
1 .. 

.i.- ..: .;:, :. .; . . . .  . . . .  . . . .  

. .  

. . .  

. .  . . .  . .  

. . .  
8 .  . . .  . .  
. :  , 

.. : 

. .  .... 
. . .  . . .  . . .  

. .  . .  
. .  . . .  . .  . . .  

. . . . .  . . .  . .  . .  

. . . .  . .  . .  

. .  . . .  

. .  

. .  

: .  

: S P z  

. . . .  ..,.-. 

. . . . . .  i..- . . . .  : r '  
% .  .:.. :. 
........... 
. . . .  

.: . . . .  . .  . . . . . .  
..... . i , .  . 

' :. . . .  



. .  

. .  

i 
i 

I 

1 

. .  

! 

1 j 

I 
i 

i 
! 
! 

. .  

. . . .  
. : . .. 

. .  

. .  . . 

I .  . .  
j . .  
i 
!. '. 
i .. 
I .  

: <  

i : 

! , .  

! 

I 

! 

I 

I 

i 
I 

w 
. !  

I 
i 
I 

. .  

i 
. I  . M  + *  . 

37-4 . 

I 

!- 
I .  

I .  -. 
H 

" t3 
0 

rl r.4 Q I !  

0 x 



. .  . I  
... I :.. I 

: i 
i 

1 

I 

I 

I 
i 

I 

. .  . . ... :: ' 1  

. . . .  ' .  i 

. . .  s 

/ . . :  . 
. . .  
! .  ' ! 
. . .  . . /  

. . j  

I 

I 

. . .  

I 

\ 
i 

8 .  

: .  

I 

i 

j . j  

j 
. !  

i 
i 

i . .  

. .  

! 
I .  

I .  : 
i 

... 

I .  .:,; ' 

I . '  ' 

1 : .  ':.; 

I..",.' 

I.":: '. 
1 .  ! :. 

I 
[ .  

. . .  I: . . . . .  ..j: 
. . .  

! . .  

: :. i .  

: .  

i .  

( ' .  
i '  

. . .  . .  
L .  " 1. ' .  . 
;. . .  
I 

I .  

. .  

j 

! 

i 
! 
I 
I 

' I  

i 

I 

I 
i I 
i 

i 
I 

! 
j 

. .  . .  . .  

: .  . 
. .  

. . .  
. .  

. .  
. . . .  
. .  . .  

I 

I 

! 

. .  
rl 
M 

3 
52 
I 
I- 

! 
. .  

! 

! '  

! 

: ?  
i n  
i w  
i #  

13 
:' . .  L 

. .  

. A  

. x  

. H  

U 
U 

I 
. .  

I 8 :  

c 
p 
** 

. .  
I :  > 

I- 

. !  

8 .  

a 
W 



I 

, 
I 
j 
1 .  
I 
i 

j 

I 
i 
! 

i 
I 
I 

i 
! 

I 

i 

i 

1 

i i 
I 
I 

I 

! 

I 

I 

i 
! 

I 

I 

! 

! 
I 

! 

! 

j 

1 
I 

i 

I 

! 

j 

i 
I 

I 
I 

I 
I 
I 

I 

I 

i 
' I  

! 

! 

': I 
i 

1 
i 
.i 
1. 
! 

! 
I 

! 

I 
I .  I 

i 

I 

I 
I !d 

i 
! 3  

I 

I 1  I +  
i 
I .  

l+ :- e u  
h i  

I 

I 

! 
. !  

j 

I i ( z !  
I -  

-! 

I 

I 



-.. 

. . . . . . . . . . . . . . .  

AREA: BLDG-257 TYPE:., STACK. 
. . . . . .  .... ........ 

ANALYSIS1 TIME: l O * O  MINS 
SAM P L I N G I TI'M E-tS-3'1-' i-S:-.H 0 U R 3 
DECAY= lOl*? HOURS 

. . . .  ._ ... -- ... .... ... .......... . . . . . . .  _.. c c . I  M'.P L..s..E';.3'3' 
. .  . .  

SAMPLING PERIOD 04-JAN-80@16:00 THRU 14-JAN-80@07:30 . .  
. . . . . . . . . . . . .  ....... ... ............................ . . . . . . . . . . . .  .... ... ... -. - -.. _ _  ._ - -.  _____ 

DATE: 18-JAN-SOP13:24 
. . . . . . . . . . . . . . . .  ................... . ......... . c y  :.- .2..*-0. _- - ... .... 

. . . . .  . . .  . .  

%. ' 
. .  

1 FE-4A PU-239 
2 FE-6AR FU-239 

.21+ 12.Oe23.8 O t l l . 6  OiS4.Q ' ' 6 + 8 2 E t 1 1 - .  
6 +  5 0.055 06046 0 . 3 4 7  8 * 7 3 E t 1 1  

. -  

-_ -. - _- ... . . . . . . . . .  . . . . . . . . . . . .  .... ..... ......... . . . .  ........... ........ 

. . . . . . . . . . . . . . . . . .  

. . . .  -. -- . . . . . . . .  - . . . . . . . .  

. . . . . .  . . .  . . . . . . . . . . . . . .  _ _  . -. . .  

. . . . . . .  . . . . . . . .  

U-CI/ML +-ERROR U-CI  +-ERROR XMPC PAGE 1 . 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . ---. ......... ......... 

. . . . . .  - - ._ .. ._ ... ._ . - ... . . .  .- . .  - .................. ....... ._ ..... .... 

. . . . . . . . . . . . .  _ ............ . _. . - ...... - ....... - ._ . . . . . . . . . . . . . . . . . . . . . .  __ .. ._ __ ... 

. . . . . . . . .  . . . . .  _. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  __ 
. .  

. . . . . . . .  . ._ ........ __ .... ... . . . . . . . . .  . . . . .  .. --.---.--.------- . .  _. __ 

_ .  .. 

.......................... 

. .  . . . . . . . . . . . . . . . . .  . . . . . .  . . .  

. - . . .  - .  . . . . . . .  - . . .  - .  . . . .  

. . . . .  . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  . . . .  - . . .  . . _- ............ ...................................... 

. .  _. .............. ---r---..- .... - ....... ................................ 
. . .  . . . . . . . .  . .  

. .  - 
' . .: 

................ . . - . _ 

. . . . .  ........ - . _- ...... _ ................. . . . . . .  

. . . . . . . . . . .  ....... ..-_-. . .- .- ... .... 

. . . . . . . . . . . . . . . .  .-.__ .... -..-.---- . _-----.. ..... . .- . . . . . . . . . . . . . . . . . . . . . . . . . .  



I 

j .  
i 
I 
i 
1 
I 
I 
I 

j 
I 

1 

I 

I 
/ .  

j 

'i 
i i 

I 

j 

i 

j 
I 
! 

! 
. .  

I 

! 

j 

I 
i 
I 

: j 
I 

. . 1. 

1 : 
I 

' !  

' I  

: 
i 

! 

I 

I 

. .  

I 

I .  

I 

I . .  

. I  . .  
I 

I :  

. .  

. .  

I 

j 

i . .  
! 

i 
I 
i 
I 

I 
i 
I 
j 

I 

I 

' ... . .  . . _. ..:;. .:>;, .. 

! 
I '  

I 
I 

I 

I 

i 

! :  

I 

. .  

I 
I 

I 

' I  

I 

. .  

f 



. .  i. 
i % .  

i :  

'." I i 
.. : 
, .. . 

I .  

. .  

1 .  , 1 :  
I . '  I.:. '. i ' , 

. .  . . '  1 

i . .  . .  

I 

I 
j 

: i 

.I 

E 
0 
x x 
W 
I + 
H 

. I  

i 
I 

. .  

! 

I 

w 

. .  V -  

. -  

: a  

! 

I .  

- .. . - . ._. . - .  . .  - .  . .  ... . ., 
L - :.- . .: .. . . 

- .  
. i  .: .. . ... . .: : .: _. ., ~ .. . . I  



. .  .. .. .. 

1 1  
! ! 

! j 

I 

i ! 
I .  

I 

' I  

! 

! '  
! '  

I S  ! .  

j :  
I 

. .  

j 
i 
! :  

! 

. .  

. ,  

i 
I 
i 
I 

j. 

j 

i 

i 

I I 

I 

i 
j 

! 

I 
I 

! 

j 

j 

i 

I 

1 
! 
i ' 
I 
I ! 
I 

f 
! 
I 

! 

I 

: 

I 

. .  

I 

n 
n 

W 

9j 

i 
3 

ci 

I 

i 

. I  

H 

U 
ii 

! 

. *  
M M  
PJ I 

I 

O b  

' .A. 

I 

. .  

I , :  ! ! i t . :  I 



I 
i 1 
! i 
: 4  

.:. . .  

i 
i 
j 

i '  

! 

. .  . 

i 

i 
i 

i 
1 I 

i 
i 
I 
! 

i .  

i 

! 
I 

; 
. !  

I 

I 

. .  

. . < _  : , '  .' . .  . % .  .. .: :_.- i 
: .. . : . _  I 

! 
:. : . .  

. .. : . .  .. . ... . . 
I '. i . .: 

. . .  ; . ..' . .  
/ .  .. ' .  
j .  

i: . . .  

i 1 

j 

I 
1 

I 

j 

! 
i 
1 

i 

I 
i 

I 

.::.I 
' i  

I 

. ' ' % I  
' i  

I 
j 

. .  

. .  

I .  

I 

lil 
13 
U a 

0 
iL r: 
K 

ir: 
0 
z 
w 

I + 
H 

1 j ,  . ., 

'. !. . .  

. .  . 

. : I 
. .  

. .  

! 
i ! 

! 1 
i 
I 

I I 

i .  
I 

I 

I I 
! 
I 

. I  

i .  
I 

i 
I :  

j 

. .  

I .  
i I .  

. . ,  
. o  
: I  . =  

! 

. . .  . 
G r i  

I 

! 

' i  

I 
I 
! 

i 

i i 

I i 
i 

' /  

00 

I 



I..'. 
I .. 

i 

: .  . i 
j 
! 

I 

! 

I 

! 

I 
, 
I 

i 

I 
I 
i 
! 
i 
i 
! 
j 

i 
I 
I 
I 

I 
j 
I 

I 

j 
! 

i 
! I 

! 
I 

I 

I 

j 

. .  
: I  

I . . .  

I '  
! I  

I s  

i '  
i I  

I .  

. .  

i 
I " 
i',: 

i 1. 
i 

i I 

I 
I 
i 
j 
i 
1 

i 
I 
I 

I 

I 

! 

I 

I 

! 

I 
i 
I I 

I ! 

I 

i 
; 

! 
I 

I 

i 
I 
i 
I 
I 
! 
/ -  ! 

I 

i 

i . !  

I 

! 

I 
! 

i 

I .  

. .  

I 

a .  

. .  

I '  

! 
i 
1 

. ,  . .  

. .  

I 

i 
I 

. .  . I  

= 
a 
E 
H 

U 
w 

w :  
L L 0  

, i '  
! 

. I  

j 

I 

I 



I 

. .  
: .  
I '  

i 
I 
! 

i 
i 
I 
I 
i 
I 

! 
.I 

i 

0 
' 0  

+* 

Y 

I- 
' m  

' W  
: c L  
.1. 

ju : a  

++ I 
! I- 

. .  

. .  

I 

1 
1 
I 

1 : -  
I :  
i '  

I 

I : 
I 

. .  

I 

j 

I .  

. .  I 

.. : 

! 

I 
j 

i 

I 
I 
I 

1 
! 1 

i 

i I 
! 

I 
I 
I 
I 
I 
! 

I 

j 

! 

! 

! 

! 

I 

i 

! ' .  . .  
! .  
. .  

. .  

. .  

i 

I 

I 

! 

. .  .:. I 
i 
1 
! 

I 

i 
i 

i 
i 
I 

I 
I 

i 
i i 
I 

I ! 
I 

I 

! : 
i 

I 

I 

i 

! 

! 
! 

I 

j 

j 

! 

1 r 
! 
! 
! 



I 

! 
j 

i 

i 
1 
! 
I 

I 
i 
i 
I 

1 1 

1 
I 
! 
i 
j 
I 

i 
i 
i 

j 

i 

j 

I 
! 

j 

I ! 

! 

! 

i 

! 

. .  

. .  

i '  

: I  

. .  

. .  

i n  : I  

. I  

. I  

. ,  
I .  

I ' :  
j '  I 

; '  

. .  ! 
i 
i ;  
I .  

i .  

' !  
. I  

: I  

. .  
i .  

' I  

I 

. I  

I 

. I  

I 

. .  

. ,  
' I  

I 
. I  

. .  

. I  

: : ' )  

i 
I ! . .  

I . .  

I 

I 

! 

I 

I 

. .  

' i  
I 

I 

I 
I 

' !  
I 
i i 

! 
. .  

j 

I 

I 

I 

i 3 ;  
! 

r .  
+ .  

I 

L :  
w 

I 
! 

i I 
: y  
i u .  
. a :  
' m :  
: 

i 

-i 
m 
** 



! 

I 
! 

i 
! 

i 

I 
I 

I 

I 

I 
I 

I 
I 

I I 
i 

i 

j 

i 
I 

i 

! 

I 

! 

! 

I 

! 

! 
I 
! i 

I 

' :./ 
' i  

i 
I 

I 

I 

I 

! 
. .  : 

.... 

I 

i .  

j 

. .  ; , .  I 

i 
j 

. I  
I . _  

I 

I 

i I 
! ,  
! :  
: ,  ! 

j i 
I 

; I ;  

j I 

. I  
I 

I 

I I I 

! '  

. .  
i 

I 

,I 
I 
I 
i 

I 

! 

i 

I 

I 

i H  
io 
I I  
j 5  

I 

. .  I .  

h 

I 

H 

w 
w 

a *  . .*  ! 

! 





I 
I 

. I  

I 

I 

I 
I 
I 
I 
I 

i 

9 
i 
i 

i 
I 
t 

! 
I 

r o n  
I .  I.. N 

- - N -  z a  

. .  ' 

. .  



- .- .. 
L L  I PI r u L a E J J  

- -- 

AREA: RLDG-25.7 TYPE: STACK SAMPLING PERIOD 21-MAR-80@14:00 THRU 28-MAR-80@16:00 
-- --_- 

ANALYSIS3 TIME: I010 MINS DATE: 07-APR-80@11:33 

DECAY= 235.+6 HOURS 
= m m m 6 2  ru H r m i l i  L + U  

- -- ~ € t L F E ~ R I - f f B K ~ ~ , ~ t U ~ ~ ~ ~ ~ ~ Y  
U-CI +-ERROR XMPC PAGE I N O +  IDENT. ISOTOPE COUNTS LLD CFMt-ERROR EFFIC  UOLtML) U-CI/ML +-ERROR 

T k--FE-4A---YtJ-23C I .  13 O T . 2 5 0 - ~ ~ ~ ~ ~ 8 - - - - - - - - - - - - -  
2 FE-6AA PU-239 51 7 0+105 0 1 0 4 6  0 . 3 4 6  

- -~ -~ - 

2 
. .. . .  . .  . .  . .  . .  . * .  

- 

_ -  



O 
0 

9 

W 
0 
00 
I 

SL 
Q 
U 
I 

q- 
O 

3 
. E  
I 
I- 

O 
0 

9 

W 
O 
a, 
SL 
Q 
E 
I 

m cv 
G 
0 

E 
W 
L 

z 
H 
-I 
Q r 
Q 
VI 

Y 
u a + 
VI 

W 
Q 
1. 
I- 

P. In cv 
I 
0 
G' 
-I 
tg 

*. 
d 

** 

4 

' I  

H 

** 

** 
a 
W 
CL 
Q 

e - -  - - -  -- 

I 
I 

I 

I 
I 

I 

I 

I 
1 
I 

1 

I 

I 
I 

- I 

- I.." " 1. n 



. .  . . _  . 

117 

18 l lS  

. . . .  
- 

. . .  
. . .  . . .  . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  ... 

' ' '..' 
' E t .  I' Pi F,  U L S"..E I1 ., ' . . .  

I .  . .  . .  
. .  . .  

. 

.- 

. . . . .  . . .  . . . .  . . . .  
v-t 1 - m  f.--a-i; 

. .  . .  . .  .. : .  . . .  . : 
. .  

. . .  , .  

. . .  
'.i I . . ' . .  

. , .  

. . .  . . . .  '. . 
. .  . .  

. .  
DECAY= 234 t 0 'HOURS ' . .  

27 

26 

F:' I I- T E-: Fi' i w r m w  GROSS B K G D  EFFLUENT ACTIUITY 
NO . IDEKNT + ISOTOPE .001JNTS LLD CF'Mt-ERf$OFi' EFF IC VOL(ML1 U-CI/ML +-ERROR u-CI +--ERROR 

. .  J I  . .  . .  

. . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . .  . .  . . .  . .  . .  ._ .. . . .  ? 

Y 

. .  . .  
13 

J I  

-- 

1. FE-414 PU--239 
2 FE-&CIA F'U-239 

. - 

10, 5 0+061 0,048 01355 4*95E+i1 3.34E-15 1+32E- i5  0.002 OtOOl 5t57Et00 WA'RNING 
0. 4 01038 0.041 0,364 

Ill 



- .- . . I  

I . ? I  . .  
. .  

. .  

# 

3 
0 
I 
0 
h 
-a 

II 
>- 
Q 
0 
W 
U 

d 

I 

I 

I 

I 
I 

I 

I 
I 

! 

r.4 
M 
M 
0 

OI 
0. 
0 
0 

0 
0 
N 

Q 

4 
l-l 

M 

0. 
M 
PJ 
I 
3 
iL 

U 
Q 
-0 
I 

w 
LL 

N 

10. 
. C I  - 



i 
7 

1 

3 

1 

3 

4 

J 
2. 

.- - N ”-. 



.. i. 
r 
!i 
C 

I 
c 
c 
f 
- 

< 
I 

? 
< 

- 
. - N  

. . .  . ..-+ i ,.. . '<;- _.v: .. . .  

I 

. .  ;.... 
. .  

- 
" 0  - N  

.... ! _.;-. : - I  
..I: : .  . .;. . .  . .  

. .  

. . .  ' 
I . .  . .  . 

. .  

.. . 

- : z  

. .  i '  



' I  

.. . 
. .  . .. . .  . .  

. .  . .  
. .  . .  

4 iM-z :  . .  2C.& .i4Fcc,' X T C :  :&- .-+ L. 

SAMPLING3 T I k E : l 6 8 : + 0  HOURS',;.. CF'M: : . , 2 + 0  ' . 

. .  
. .  

DECAY= 166.5 HOURS. ' 

F' 1: L'r UR PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
U-CI +-ERROR XMPC PAGE 1 . N Q +  ID€"+ ISOTOPE COUNTS LLKl CPMt-ERROR EFFIC VOL(ML) U-CI/ML t-ERROR 

1 FE-4A P U - 2 3 9 .  9 .  7 O . + l O O  01070 0.318 4 + ? 5 E + 1 1  3 .18E-15  1135E-15 '01002 0.001 5+30E,+00  WARNING 
, 2 FE-6AA ,PU-23? 2 .  ' 13 0.255 0.058 0.332 

6 

7 

8 

- E i i  

I I  

8 9 '  

IO 

I2 

13 

1 4  

15 

16 

17 

11.4 

. .  1;: 
, a1 

22 

23 

24 

. .  . 2s 

, 

:29 1, 
31  

.' 32 

I1 

34 

1s 

36 

. .  . .  . .  ... . ~ . . .  . .  . . .  . .  . .  . 

' 

I 

, 

. 



. .  

. .  

. n  
n 

W 

’ .cn 

’ “3 

p. 

r 
H 

U 
U 

, .  
% .  . .  

. .  
. .  

--- - I” 4 

I 
I 
I 

I 

I 

I 

I 

I 
I 
I 

I 

I 

I 
I 

I 

I 

! 

i 

- r. : I‘ 1 

. .  

.- m a l  





L 

. .  

I 

. .  

! 

I 

I 

. .  

1 

! 

i 

! 
. .  

! 

i i ;  
1 ;  

i 

! 

I 

. .  . .  . .  

. . ^  . 

. _  

.. . .  

. . .  i 

. .  . .  

. .  

. .  

. '. . 

. . .  

. , ;  
. I  . . .  . ..".' 

. . I  

... 

:.> . 
. . .  . .  

' . .: .. I 

.. I .... , .... 
. . . . .  

. .  
. .  . .  

. .  

. .  . .  
. . > .  

I .  : 

. . I: . . . .  . . .  
.: ., ' .  : 

I '  . . ,. . .  . .  . .  
. .  . . . .  

: .?, '. ,, . :. 
. . .  . . .  . . .  . .  . . . .  . . . .  

. .  . .  . . .  

1 . .  

I I 
!.'. . .  
. .  . .  
. .  ... 

? 

. .  . .  
! .. 

. .  

.... . .  

. .  
. .  

!".. 
:. .. 
1 .  

. .  ... 

I .  

!.. . .  

. .  
j _.. . .  

. .  

: , .  . .  
. .  

..... . .  ..: . . . . .  
1 '  

.... . .  .... 
- .  . .  

. :.. ! .  
:. :. : ' ' 
! . '  

! .; . .  
! .  

. .  . .  . . .  .: . .:. . . . .  :. : 
I..':. . . .  . . .  :, 
i . .  ..... . . . .  
. . :.. ' 

. . . .  

. .  

: .  . . . .  . 
I .  

, _  .: .: . . . . . .  
' . . . . .  

. :: . . 
... . . . .  

: <.; . . .  . . .  .:. . 
: . .  

. . : .  . .  

i f ! ,  :: ' .. .:. . .  :: 
: . .:.. . . . "  . !'.. 
I . ,  _. ' . . . A .  , , 

.. > . . . . . . . . . .  

.. . . . .  \..: ': ' : ' 
. . . .  . .  ... 

. .  . . .  
. .  

. .  . .  

. . .  . . .  . .  
L .. 

. .  . ,. . .  
:. ' , 
i. ' , . . .  
. . . . .  8 .  ... . .  .: . .  

. .  

. .  . . .  % . 
......... . . .  . .  .; ;' : . . : . . . . . . .  i 
i..'. . . .  .. ~. 
i."...: . . . . . .  

I '  

. .  
I . . .  . . . .  : .  

. .  

. .  
! :. ' 
: .. 

. . . . . . .  
1: . . 
i '  ' ' : 
I '  
I '  :" '  . . .  . . .  ..I ... . .  . . .  . .  i.::, . . . .  
1:' ,. . '  . 
I ..... 
I..:... . . . . .  

. . . . .  . .  . .: .. I.. . . . .  
. .  . .  .'.. , .  .... 

!:.:, :: /. . :. . , ;.:, . . '. i;:;, :...:;;: ..... : 
. . .  .... . . . . . . . . .  

. .  
!.. . .  . .  
3. , '  ' 

: :. . 
. .  . . .  

. .  

.: . I _. 
! '  . '. . . .  . .  . . . . .  I . ' .  , 

. . .  . . .  
. .  . .  

. .  . .  
.!. , .  ...... , '.. 

..... 
:... .. . :  

: .. 
Iq ". ili 
3 " . .  ::: ; 

t . .  - . .  

. . . . .  :. 
. .  I 

I . :  

; . . . .  
. . . . .  . . .  . . .  . . . . .  

~ .. 
- . .  , . . .  

. . . .  :. . . .  . . .  . ;. . 
,. .I I.':'. ..... 

: ....... :: . :, 

. . . .  
. . . . .  . . .  : ... : . . . .  

i ' .  , .** ** 
i . w  r . . .  

. .  . .  
i . '. ._  . , I 

a .  

. .  
! . .  ' 
i ' . . ,  . . '  : 

. I  !' '. :. ., 
... ! :. . .  . : .  . . . .  i . . . .  

I 

. . .  

. . .  I '  :: : 

i . . . . .  ; 
. .  

. ,  

! 

! 



... . 



r 
r 

: 

10r 
- .  N N - 



. .  

. .  

. .  
. .  . .  

. .  

. .  

. .  . .  

. .  

. .  
. .  

. .  

. .  . . .  
. . .  .. . . .  
. .  . 

. .  

. .  . .  

0 -  N .  Iv 

. .  

, .  . 

. .  

. .  

. .:. . .  

. .  

. .  

. N n  
t . n  n 

. .  



. . . . . . . . . . . .  - ........ - ..... ._ ......... . . . .  

. . . . . . . . . . . . . . . . . . . . .  - . . . .  ....... . . . . . . .  - ........ ... .- .. . - ...... -_ ............... 

. .  -_ ............ -. _. ......... ..... - . . . . . .  

. . . .  . . . . . . . . .  ............. ._ ... ..... - . - - - ............. 

. . . . . . .  

................ __ .......... ........... . . .  

..... 

..... 

. . . . . . . . . .  . . . . . . . .  ._ .. 

- . . . . . . . . . . .  - ........ ... ..................... .... .. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ._ ........ .... 

. . .  

... 

. . . . .  . . . . . . . . . . .  

. . . . . . . . . . .  _. ..... 

. .  . . . . . . .  

__ . - . . . . . .  - . . . . . . .  - . ._ . . . .  . . . . . . . . . . .  _. 
. .  

-. . . .  -. . . . . . . . . . . . . . .  .- -- . - . .  . . . . . . . . . . .  

'I: 39Yd 3 d W X  U O Y Y 3 - + ,  13-rl Y O Y Y 3 - t  -lw/13.-.n l;:l ... . . . . . . . . . . . . . . . . . . . .  .................. -- ... . . . . . . . . . . . . . . .  A-JJ ~ - ~ . . ; L - ~ . ~  
i f  " 

I . . . . . . . . . . . . .  . 1 ....... . . .  . . I  i y  // 
. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . .  

. .  
. . . . . . . . . . . .  . ....... . .  ..... .. . . .  .... _ _  ._ __ - __ -. __ - -. 1;:: . .  t 6 .  3:s 1 n d w I 3 3  . . . .  

L' 

' I  _ _  ._ 
. . . .  . . . . . . . . . . . . . .  

. -. _ _  . - - . . . . . . . .  
1 
2.  . .  . _  . - . . . . .  - . . . . .  . . . . . . . . . .  . . .  _ .  



. .  . ,  
. '  . I  

! 
' i  

! 
j 

j 

. .  ! 
. i  

1 
I 
! 

' I  

I 

! 
I 

" 1 
' j  

, I  

i 
. i  

I 
! 

I 
: '. I 

! 

I 
! 
I 

. .  

. .  
I '  

I 

i 
i 

I ! 

I 
! 
j 

i 
i 

I i 
1 

I 

I 
i 

I 
I 

! 
I 

I 

I 

i 

I 
I 
! 

i 
I 
! 

I 
I 
! 

1. 
j 
I 

I 

! 

i 

t3 
x 
H z 
x 
Q: 
3 

0 
0 + 
w 
113 
h 

R 

0 
0 

0 

r! 

I 
I 

. .  , I 

0 :  

In 
4 ;  
I :  
W ;  
h :  
4' : 

4 .  

0 :  

, 
! 

+ 
e 

I ,  

n :  . .  

Pi 
117 



. . . . . . . . . . . . . . .  
._. 

rl 

Lt 

d' 1 I . I  

. . .  ?.I 
or 

.... 
'j I C  

..- 

. .  
. 

I . 
I-.. . . . . . . . . . . . .  .- ........... ... ......................... 

I.. 
. 

--.: 
-; 

i _- 

-_. 
; -. 

. . . .  

. . .  

. . . . . .  . . . . .  .. .__ ..... 
91 

9I I " ' 

" 11.. . 

I= 1-1 ...... . . . . . .  .__ ... _.__ ... . . . . 

OC 1 

. . 
.c 

. . . . . . .  . . . . . . . .  - . . . . . . . . . . . . . .  _ _  .. . -__._ . ...... . . . . . . . . . . . . . . . . . .  

. . . .  . . . . . . . . .  . . . .  
zc ,' 

. . . . . . . .  . . . . .  
. .  

62 
. 

. . .  . . . .  

_,. 
. , . 

- .  

.... .. _- . _- ............ . . . .  

"'1 
';,! ............. _.. ... - . _ ........ .- ............ . 

C I  " I 00+3PL'tr T O O ' O  .ZOO*O ET-38T'T ST-3P8'2 T T t 3 P P ' E  trtrE'0 6b.0'0 9 T T ' O  t3 * O T  

. . . . . .  ._ . . . . . . . . . . . . . . . .  .... - - . -. .. .- . . . . . . . . . . . . . .  ?' 

EEE'O 9SO'O LLO'O 9 '0 

................ - ....... ............ 

.' \ 
-I 

... 

..- 

. - . . . . . . . . . . . . . . . . . . . . .  _- 

. . . .  . ............ ..... .... . . . . . . . . . . .  .... . .  -. 
2 1 1 .  ' ' ' 

" 1 
. I  , - - .  -- 

L 0 ' 2  :HA3 SYnOH 0'26T:3NIl. CONIldWWS 

T 3OW.d 3dWX mum-t 13-n ~ o q ~ 3 - t  1 ~ 1 3 - n  ( i w n o n  3 I j x i  aow3-+w1j3 hi1 s iNnm ~ ~ O I O S I  * I N ~ ~ I I  * O N  
A I I n I J. 3 w I ~3 n i . 3 ~  3 U8N8 SSOYO AYWWIYd Y311IJ 

. . .  ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... . . .  . .  ... . . . . . . . . . . . . . . . . . . . . . . . . . .  .- 
01 

. SYnOH T'99T' =AU33U 
* .  

' p i  , . 

. . .  

. . . . . . .  .... ._ . _. . . .  

. . . .  . . . . . . . . .  

... _. .. - .... . . . . . . . . . . . . .  

. . . . . . . . . .  _. - . . . . . . .  .- ._ . -. .. . . . . . . . . .  _ ........ . - _ _ ... - - . . . . . . . . . . .  

-. .' Imlh 

. . . . . . . . . . . . .  . . .  

. . . . . . . .  

.... . . . . . . . .  

6EZ-nd WW9-3A z 
6EZ-nd Wtr-3j T 

. .  . .  
. .  

. . .  L C . 3  S 1 f l  d W I J J  , . .  . .  

. .  -. 
; I  ' 

. .  
... .-;I . . . . .  :... . .  _ _  . . . . . . .  - 

da 

_ .  

I 
.......... - . . . .  . . .  '.. _. 



! 
! 

, I  

. .  

I 
! '  

i 

j 

! 
! 

i 
j 
i 
! 
i 

I .  
i 
i I 
i 

! 

! 

I 
! 

I 

I 

i 

i . .  

! '  

1 ! . :  

i 

; 

. !  

i 
I 
i 

I I 
I I 

j i 

i 
j 

' i  
I 

1 

I 

I ! 

! 
i 

I ! 

! 

. :  

i 
I 

! 
I 
! 
I 

I 

! 

; a  
i Q  
' 0 3  

I 

. .  

I 
: w  

: -  

I 

! 

H 
' - I  
' L  

T 
Q m 

+* ** : 

i 

! .  



................. ... . ...... . . . . . .  

,z ]  
v. 

m 

ir 

C I  

I I  

. . .  . -  

. . . . . . . .  _._ ............... _. - ._ .... - .... - . . . . . . .  . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' - "  

1 ] .... r. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  , , . .  , . . . . . . . . .  

' . 
' 

. . .  . . . . . . . . .  . . . . . . .  . . . .  . . . . .  

. . .  .............. 

. . . .  . .  . . .  . .  ...... ... - _-_ .. ... _-__ - . . . . . . . . .  - ..... 

........ - -- ........ 

. . . .  . . . .  

. . . . . . . . . . . . . . . .  - ..... ........ 

. .  

. .  

....... . . . . .  _. . . . . . . . . . . . . . . . .  . . . . .  

.................. -- ......... 'I . ..... .._ ... .- . . . . . . . . . . .  . . . . . . .  . . .  

. .  4 . . . . . . . . . . . . . . . . . . .  __: ........ 

. . . .  - ... _ _  -. . .  



.. . .  
. I. .: * I ".-.= .. .. .. . . . ",. . . .  - - - - - - - - . & . . . .  I--" " .I I " " "  .. _. .:.. ,. ,, ,, _, , ,_ , . .- --..-.A - - -.- -_ A 

..- - - - -7-.~-~~~-!~-~.~----;--'------''--- . - . 
. . .~ .  .. ! .  ! . '  . !  

i ! 

! 
i 

i 
i 
I 

I 
I 

i 

i 
. .  I 

! 

! 

i 
j 

. .  . .  
' !  

i 
! 

i 
. i  

I 

I 

. .  , 

! 

i 
j 

. !  

I 
. .  

I 

I 

I 
I 

I 

I 

i 

' 0 .  
Ll3 

i m  
. a  

0 
Q1 

I 
Q 
3 
I 

0 

' 3  
: E  
, I  

!- 

' 0 .  
Ln 

: L n  

:El nl Q 
ni m 

' I  

. *- 
' 4  

. a  
rl 

. .  

. *+ 

4 

I 

. .  

I 

I 

. I  

+ *  
corn 

*+ 

. .  
I .  



! 

I 

! 
I 
i 

! 

i 

j. 
I 

' j  i 
I I 
! 

i 

a, 
0 

! 

I 

i . .  . , 
! . .  

' i  

. .  

I 

! 
I 

I i 
! 

. I  

: . /  

i 

. .  

Z Q  / 
I * :  

Lnm 
rt 

. .  

. .  

j 

: .  



. .  
. .  

. .  

,! 
i 

i 
! 
I 

j 
1 
i 
i 
I 
i 

I 

I 

! 

1 

i 
i 

I 
I 

! 

! 

I 

I 
I 

j 

. .  
! .  

. .  . 

I 
i '  

I: ; 
I .  
I > . : .  
I : 

I . : 
I .  

I '  : . . .  ! '.i 
. .  
I 
! 
i .  

I 
I 

i 
I 

! 

! 

i 
i 
I 
I 

I 
! 
i 
I 
i 
I I 

I 

1 
i 
1 
I 

! 
! 

i 
I 
! 

. .  

I 

I 

. .  

I .  

. .  
I .  

. .  

I 

I 

i 

I 
. .  



. : . .  i . . ,  . .  I . .  

' .  j 

I 

: I 
I 
; 

! 

_ I  
! 

I 

! 
i 
! 

1 
j 

i 
i 

i 

. .  

. .  
I 

i .  

I '  
. .  

! . :  . 

. .  1 '  :! 
I . " .  j.':.' . 

i .  I ; '  
. . .  . .  

. . .  

i " 

! 
I .  

! 

i 
! 
I 

I 
. I  

I 

I 
. I  

I 
. I  

! 

j 
I 

i 1.' I I 

i I I 
i 

! 

I '  I !. i 
. .  . .  

! 
j 

I 

i ! 

1 
I 

i i 

' I  

! 

' I  

. .  

I .  

I 

, . I  

. .  

. .  
. .  

! 

' i  

. I  

.,. 

i 

I 

: !  
I 

i *  
I 

= l G I  
0 

C L W  
fx 

T W  
b 

I i : .L  



. . . . . . . . . . .  . .  ._ 

. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  -. . . . . . . . . .  - . .  ... . .  - - __ .. - ... 

. . . . . . . . . . . .  -. . 

. .  
.............. . . . . . . . . . . . . . . . .  . . . .  . . .  ... .... . . .  . . . . . . . . . . .  - - . . . . . . .  - ........ 

. . .  

. . . . . .  

. .  . . .  . .  . . . . . .  . . . .  
. . . . . .  _. . . . .  - ...... - .. -- .. ____.__. .... -. . ___ ... 

. .  
_. ............ ....... _- ..... ....................... . . . . . . . . . . . . .  .......... . . .  

. . . . . . . . .  . . . . .  . . . . . .  - - - . . . . .  

. . . . . . . . . . . . . . . . . . . . .  . . . . . .  ............. _ . .  . - . . . . . . . . . . . . . .  . .  

. .  

. . . . . . .  

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

.. . . . . . . . .  . . . . . . . .  ..................... - . . . . . . . . . . . .  - . . . . . . . .  -. . _. .... 

r7.i "7 
.......... 

. . . . . . .  . . .  G 4 Z  . . . . . . . . . . . . . . . . . . . . . . . . . .  -. .................. 

. .  

........... - . . . . . . . . . . . . . . . . . . . . . . . . .  ................. 

. . . . . . . .  - ...... 

. . .  

. - _ _  - ._ 

. .  

... 

. . .  . . .  f t. 3 "S 1 17 s! !4 T .  J :1 , ' ' 

I /  I . - .- . . . .  . . . .  



I 

I 

I 
1 

! 

i 

i 
! 

I 

i I 
i 
I 
1 
I 

I 

I 
i 

I 

i 

! 

i 

i 
I 
j 

I 

. '. 

. .  

. .  

. .  
I .  

. .  

i 

I '  

! ;  
I .: 

I .  

j .:; . .  
i 
i 
! '  

. .  
: .  . .  . .  
! : 

I 

. . .  

. .  . .  
i '. 

i I .  . % '  

: .  
I '. 
! 

! :  
. .  

' I  I . :  . . .  

. .  ; 
! 

1 

i 

i 
I 

I I 

, 
! 

. :  

! " 

I .. . .  
'! 
! 

, i  

I 

j 

. .  I 

i '  

I 



. .  

. .  
. .  

. .  

! I 

! 

. .  

i i 

. .  
I 

i 
j 

j 
! 
! .  

I 

i I 
I 
i 
! 
1. 
I 
I 
I 

i 

. .  

! .  , 
I 

I 

. .  

. :  
I 

i .  

i 
I 



. . .  i i . .  
! .  . .  . . .  
! .  

. .  

. .  

! 

I '  

1';. ! .::. 

I I '  

i 
1 

! 

. .  

. .  . .  
1 ' :. I . .  .. I . .  

. .  . .  

. .  

. .  

. .  
: .  
i .  

! .  . .  . .  . .  

.._% 

. .  

i .  

. . I  / 
I 

I 

I 
I 

i 
i 
.i I 

! 
i 
i 

! 

i 

.i 

.z , 

. .  

... 
'-I 



i 

I .  

. i  

! 

! 

I 

I 

, i- ::_ :! 
. 1.3 ! 
, .? "': ....... 

I 

. .  

, 

j 

' : I  
I .  .- 
I :: .... 
j ':.! 

: ..2 

. . . . .  
I 

! 



.. ____ _. _ - ......... 

. . .  

. .  

. . . . . . . . . .  

- . . . . . . . . . . .  _ . .  

. .  . .  

. . . . . . .  __ ................ _. - . . . . .  . . . .  

....... . .  .... . . . . . . . . . . . . .  ..... - - . -. . . .  - ... ... . . . . . . . . .  ._ . . . . . . . .  . .  

.... . . . .  . . . . .  ... . - .. ... -. . . . . . . . . . . .  . .  

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . ......... . . . . . . . . . . .  . . . .  . . .  . . . . . . . . . . .  .... . . . .  . . . . .  .. . . .... .. . . . . . . .  . ...... . - - _,  __ ._ __ - - - __ -. - - - ._ 

. .  

. . . . . .  . . . . . . . . . . . . .  . __ .. ._ ................... - 

. . . . . . .  - I" .. ... -. - . . . . . . . . . . .  - . . . .  



: . ! 

I 

. I  

j . .  

! . :  
! 

I 

j 

: I  

! 
I 
; 

! 

! 
j .  

. .  
. .  . 

~ ' 1  
j 

' I  

: I . ,  

i . .  . .  

. .  

. .  

! .  

. I  
. .  

i .  
! 

! 

! 
! 

I 

L.2 . .._ ! .  

..-. .. r. 
1. .. 
3 
:Y .-- ! 

I . .  L ' ;- ! 

a :  

1.17 

. .  

... . ' ':,! J : 

*+ ' j  

.. dJ 
I 



I 

i 
I 

i 

i 
! 
j 
j 

j 
I 

i 

I 

i 
i 
i 
I 
i 

i 
! 
i 

! 
! 

. .  

' I  

I 

I '  
! 
! '  
I . .  
I 

I 
i .  
I 

. .  

. .  

, 

I 

! 
i 

. .  

I 

! 

j .  . : 

I 
j 

I .  ' .  . .  
I . . .  I .  . .  

I ! 
! 
I 

I 

I 

! 

.. I 

I 

I 

i '  

I 
, i  

4 

I 



-- 
: I  ..? . .  
. .  
Y.1 

.. ... 
i i i  

. .i 
- ': 
--. 
.- 
1.. 

'..! 

'-2 

. .  ._.. 

_I.. '.* 

... . . . . .  .. ., 

.... -_ 
2:- 

.. .. .-.: 

i.!? 
..... 
... I 

... .I 
_.I 

.... 
.... 
. ._ . 
: -> 

I.>.. I .-, _._ L... 
._.'I :.:.< 

:. ~ -: ..... 
: .A i.. 
i,.- L 

. -. 

... 
-.. ...- ...... . . . . .  . .  

. . -_ . . .  
:.+ ii-; 

.. ,:i 
:.- 3. 

........ __ , . _ .  . . . . .  :,.., :-': 

: . i  !! 

. ._ . .... 
, .. 

j .>- .-. ..7' 
'1. 
> < >  .......... 

...... 
--. 
..:.I: ;;-i ......... 
: : i..: 

... . . . . .  I.. . .  . . .  . . . .  :... ... . . . . . . .  . . .  . .  
I '. . . .  . .  . . .  . . .  . . . . .  

. I  

. . . .  

. .  

. .  . .  

, . . :  . 

. .  

. . .  . . .  
. .  .. : 

. . . .  , .  . .  

- .. .:: ::,,;.: . . . . . .  : 
. :: 

. . . . . .  
. .  . .  ..:':'. , . . . . .  . . . .  . .  ...... .: . 
: . .  

. .  
. . . .  . .I . . . . .  . .  

. .  

. .  

. .  

. .  

' .  . 
. . .  
' . .  

. . . .  
. .  

. .  

I 

! 

I ! 
i 
I 
I 
i 
I 
i .  

. . .  . . . .  
. .  . .  

. .  . . .  

. . .  

. .  

. . .  

. . .  . .  
. %  

. . .  . .  . .  
... . ,. 

. . .  
. . . . .  

. . .  , . . .  . . .  . .  
.I. 

. .  . . . .  
. . .  . . .  . . .  . . .  . . .  

. .  
. .  

. .  

. . .  
. . .  

:. . :. 

. .~ . 

. : :  . . . .  

. .  

. . . .  

. . .  

. .  

. ._ . 
. : . .  

. .  . . .  
%.. 

. .  
. . .  . . . . .  . .  

. I  

I 
! 

: I i 
; . ' I  

I 
j 

i 

i . !  

i I 
! ! 

I .  

I 

. . I  

1 1 2 1  
. .  , , .I .. : 

~ ........ , :. 1: . . .  . .<.. . ::. : . . . . .  
. :. . , . . .  
,: . . 
. . . . .  

. . .  ..... 
. . . .  . .  . . . .  

. . .  . . . . . .  . . .  .... ...... . .  . . .  



._-- ............. 

. .  

_ .  _ _  . ' . ? " I  . ::. 
. . '  . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . .  
AREA: BLDG-257 TYPE: STACK SAMPLING FERIOD 24-0CT-80@15:59 THRU 31-OCT-80815:5? 

. .  

. . .  . . .  . . .  . . . .  . . . . . . . . . . .  . .. . .  ... . . . . . . . . . .  -:I 

_ _  1' 

ANALYSIS1 TIME: 10 .0 '  MINS DATE: 07-NOU-80@12:45 
SAMPLING3 TIME:i60-.0 HOURS C'FM: 2.0. ' ' 

. .  . .  
DECAY= 164.8 HOUFS . .  

. : 
..... . . . . . . . . . . .  .... ... . ....... . .  ...... .................. ... . P.R..I.M.A.R..y GRo.ss BKOD. -....._._.._.....__EFFLUENT ACTIuI'Ty 

FILTER 
U-CI +-ERROR XMF'C PAGE 1 NO, IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC ' UOL(ML1 U-CI/ML +-ERROR 

, . . .  - - . _ ... . _  . . . . . .  . . . . .  . . . .  - 

= a 

I 4  
1 :  

I '  
' 

;j 

. __ . . . . . . . . . . . . . . . . .  ... 
. _. ... __ ... . . . .  - .  

. .  ' C C  I M P U L S E I1 ' 

. . . . . . . . . . . . .  - ...- . . . . . . . . .  

. .  . .  . .  
. .  

1 
"'I 1 
' I  

1 FE-4A PU-239 .' 

2 ' FE-6AA PU-239 

. . . .  - .  

.... 

. . . .  . . . . . . . . . . . .  _ _. . _. ....... ._ . . . . . . . . . .  2. 4 01027 0+026 01329 
1 2 *  3 0.022 01026 0.354 . 6 . 3 4 E t l l  '4.21E-15 1.53E-15 01003 0.001 7*01E+00  WARNING 

. ............ . . . . . . . . .  .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  - .._ I:: 

...... 

. . . .  

... 

. . . . . . . . .  ..... 

. . . . . . . . . .  - ... - .. . - . . . .  .-. 

. . . . . . . . . . . . . . . . . . . .  
. . .  

. _. ... 

... . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  ..................... 

. . . . . .  . . . . .  

. ' 1: ...... . 

I '  



! 

I 

I 

I 

i 

I 

i 
I 
i 

I 
I 

I I 
I 

i 
i 
i 
I 
! : 
j 

I 

I 

I 

. _  
. i .  
. I .  . .  

I .  

I 

i . .: . 
! :  I .  

! ; .  I _ . . .  . 

I .  

I '  

! : 

! 
! '  
i 
I '  

I 

. . . - .  i 

' :  I 

! 

i 
! 

I 

I 

. .  

n 
n 

! 

i o  

I 



... . .  , 

rl 

i 

I 

I 
i 
! 

I 
. I  

! 

! 

I 

. I  

j 
1 

I 

. .  

i ! 
. I  

I 
1 

i 

! 
i 
i 

i 
i 
! 

i 
I 
! 

I 
i 

1 

i 

! 

I 
. !  

I 
i 
I 

i 
i 
I 
I 

j 

! 

I 

I 

i 

I 
! 

i 
i 

i I 
! 
! 

! 

i .  

! 
I 

! 
! 

. .  

! 

I , 

I 

I 

! .  ! 
. .  

i '  

I 

. .  
I 

. I  



I . . .  . !  
' I  

. . .  
! '  

. . .  
. .  

I 

i 

I 

i 
j 

I 

I 
I 

I 

I 

. .  

. .  
. .  I .  

' I  

! 
! 
! 

' !  

. .  

i 
I 
1 
i 
i 
i 
i 
! 
! 

. .  

I 
j . .  

I. ' . 

i 
I '  
I '  
I '  I 

i '  
I .  

! ,: 

i 
I .  
! 

I . .  

j 

I '  

. :  
I 

! 

I 

0. 
m i  

. .  
++ 
bY i 

i 

- .  
4: 

u H '  
-I 

. k '  
. r .  

U 
L n '  

I 

. .  

. !  

i 

+* 
' a  ! 



. .  

! 
I . .  

[ 
I 
: j 

j 
: I  

! 
I 

'I ' j 
I .  I 
r ' . . ,  

I. .:: ' 

i : j i " . ' . ;  i 
. i  

1 
I 
! 
I 
I i 
j . j  

! 

. .  

. .  

' I  
I .  
I '  

1 '  : 
. .  

' . . .  

I 

j 
I '  

: .  

I 

' O I  
' b3 . .  

1 3  : x  
' I  

i 

I 

. .  

. .  : 5 .  
' W  0 z :  

VI I :  
4; 

I 

1. m i -  
** 
(I: 



. .  

. .  

! 

! '  
! 
! 
I 

. .  

n 
n 

W 

u3 
-I 

3 

P 

r 
H 

U 
u 

. .  

! .  

. .  

! 

i ! 
i 

! 
j 
I 
8 

I 
I 
I 
I 
i 
; 

I 
i 

. .  
' :  I 

i 

i 

I 
I 

I 

i 

i 
I 

I 

I 

! 

i 

i 

I 

I 
I 
I 

! 
! 
! 
I 

I 

. .  

i .7 ! L u  
i i  
j +  

! I  

I i s  
3 

I 

k CI 
01  
43 

I 
I 

3- 
.2J J 

iio 

I 

! 



. . .  . i , .. c ~ l  

i 
I i 

. .  . .  

. .  '.. I 
. .  

I 

i 

. .  

! 

.._ ! 
! 
I '  

I 
I 
j 

i 
! 
i 

j 

I 
I 

. I  

! 
I 

. .  

. j .  

i . .  

I 

I 

! '  . .  
. .  . .. 

. .  
. .  

. . .  
,. 
. .  . . .  . 

. I  

. .  

I '  I 

. .  

' 1  I : ! 
j 

I 

! '  

i 

ir: 
0 

L ,  H 
ix 

T W  

. I  u 
z. 

o. CJ 

P l-i b u z  
' U  H 

rl 

** +* ;J 
U 
I 
ff ur m * *  

QUI 
ll 

x 
u 
P 
!- 

' L n  I 

U 
W 
G2 
U 



. . . . . .  . I' . . 

. . '.I 
?.., , '  I. 

.., .. : . (  

. . . . .  
... . . . . . .  

. "  .. I . .  
. . .  . . . . .  . . .  . . .  ......... 

. . . . . .  

. . .  . . . .  . : .  , .. 
" ' ":' ' 

. . .  . .  . . .  
. . .  . .  

. .  . . .  

. .  

. .  . . .  
. . .  
. .  . . .  . .  

. . . .  . .  
. . .  

:. . 
. . .  

.... ?. 

. .  . . .  
. .  

. . .  
. .  
. .  . .  . . .  . .  

: .  . 

! .  

- 

. ,  

. .  

. .  

. .  . . .  

. .  

. .  
I , . .  .... . . .  

. . . . .  . .  
I .. : .  

. .  . .  
.. , ' 

. .  

. .  

: . 
. .  

. .  

. .  

. .  

i 

f 

i 

t 

t 
i 
c 

' C  
I 

L 
t 

i 

. 

.I 

t 

< 

5 
. L  

1 

< 
. <  

T 

+ 
i 
1 

. I -  
F 

r 
,a 
I- 
ci 
> - 
5 
< 

- 
. :.;..:' 

. .  ;.: 

. . :  . . . . . .  
1.. '.. . . a ' . .  ........... 
' . .  ' . .  

... :.... . . .  

. . .  
. . .  . . .  

. :  : . . . . . .  
. . .  

. . I  . .  
. .  . .  

. .  

. .  

. . .  

. .  

. .  
. .  '. .: 

. .  
. I .  

I '  . 

% .  . . .  
. . . .  

. . . . . .  ... . . . .  : 

. . . . . .  . . .  
1 .  . 
. . .  
. .  . .  . . . .  .. '.>.. 

. .  
. .  

. . .  . .  

. . .  

. . .  . . . . .  
. .  

. .  . . . .  . . .  

. .  

. .  

. . .  

. .  . . .  ...... . .  
! ...... 
. . .  . .  . .  . . . . .  . .: . 
. .  . . .  

: ._. :. . . .  

... 

. .  

. . . .  . .  . .  
..: .: ... . .  

. . . . . . .  
. . <  

. .  I 

. . .  . .  
. . .  
. .  
..I . . . .  . .  
. . .  ..I"' 



....... ....... - . _- . . . . . . . . . . . . .  

. . .  . . .  

.... 

. . . . . .  - . . . . . . . . .  - 

. . . . . . . . . . . . . . . . . .  . .  

............. --- - ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  __ . ... ... 

. . . . .  ._.. ........................ .......... 

_- .......... ... . . . . . .  ....... . . . . . . . . . . . . . . . .  

. .  . . . . . . . . . .  ' I : .  . .  

. . . .  

_.._ ...... 

. ' I  

. .  . .  
.. 

. . . .  

. _. .. 

. . .  . . . . .  ........................ .._. .. ....... _ _  _. - ..... ................ - 

. . . . . . . . . .  _. ._ . . . . . . . .  ._ -. . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  .. ... ... .. .  -. - .. 

. . . .  
.... .__ .. - . ___ . . .  - . . . . . . .  

........ . . . . . . . . . . . . . . . . .  .- ... - .................. 

. . . . . . . .  . ._ . ............ _. . . . .  

. . . . . .  

: T.YII.::- 1139E)Ll-l 
.. .... . . .  . . ... . . . . . . . . .  . ... - - - _ _  - ._ ---- -. -. - ._ - . .  . . .  - -. ............... 

. . . . . . . . . . . .  ... _. ...... . . . . . . . .  .. . . . .  

. .  
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - .............................. . . . . . . .  

........... - . . . . . . . . . . . .  

. .  

. .  

. . . . . . . . .  . .  .: ....... .... . . . .  

o * z  :HJ3 
6s : e 'E a 'E 8-wr-w : 31 w l i  

- ... .. ~ _ .  . . . .  . . . .  . . .  .. ...................... -- . . . . . . . . . . . . . . . . . . . . .  

. .  
. . .  

. .  
. . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  - . .  

c c  3 s 1 n Id "1 71 

. . . .  .- . . . . . . . . . . . . .  



. .  

I 

I 

+ 
m 
0 oa 
i 
U 
w 
i=i 
I 

I 

rl 
M 

3 
I 

I ! E 

! I- 

j 

I 

. !  

w 

I. 
P 
k 
?* 

. 
!- 

+? w 
1 :  - 

- . . . . . . . .. 



... 

! . : . .  
. . .  , ' '..>..' .. I ! 

I 

! 

I 
I 

I 1 

i 

I 
1 

i 
I 

I 

I ! 
i 
i 
j 

i 

! 
! 

1 

I 

! 

i 
I 
i 
I 
! 
I 
I 

i 

i 
I 
i 

i 
! 
I 

I 

I 
I 
.I 

I 
I 
j 
I 

! 

I 
i 
i 
.I 
! 

1 

j 
I 
I 
i 
I 

I 
j 

! 
i 
I 

i 

I 

i 
I 

! 

1 

I 

. . .  

.... 

'i . 
_ .  . 

.C .:. . .  
.' . 

..: . 
. .  
. .  ... ~ . .  . . .  . .  . . . . .  ... .... . .  . . .  . .  

. .  

. .  

. .  . .  . . . .  

. .  . . .  

I 

. . .  ! I 

! 

! i 
I 

. .  . i 
I 
1 
j 

: I  . . .  

. .  j 
i . .  

I 

i 
: i  ! 

a :  

I 

. i '  
1 

I 

. .  
! 

W 

cf 



. .  
i . .  . .  

.: . 
i 
i . : .  

! 

. .  'I 
1 j 

! .  ! 

1 
. :  

I 

: . I::::.,:.. .: .'. ,. . , :. 
; .. .? . I . . . .  - .  . . . .  . . . .  
i .  

...... 

.I I 
j 

I 

! 
. I  

! 
1 

1 
I 

i 

1 
j 
! 
I 

I 
I 

i j j  

! 
' I  

. .  

! 
1 
! 

. I  
I 
1 
I : 

. I  

i 

I 

I 

. .  

. .  
. .  

. . .  

. . . . .  . . . .  I . . . .  .:;':!::,i 
s..,.:> ' ,  . . . . . . . .  

' I  
j : .  : .  . .  

. / ' . . . ' . ' I  
' !  

! 

! 

!. 

i 

1 .  : 

%i 
! 

I '  ,. 
i :. : 

I 

I '  

I 
! 

I 

! '  
i 

i 

. .  

! 

i 
I ' " 
i .  

I .  . I  I '  

i :  
[ '  ! .  . 

I '. 
! '  
! . . '  

I 
! '  

I .  

i ..: 

i '  1'. : . 
I .  . 
I .:: 
I .  1:::. . .  I. 
. .  /::; .: 

j .  

i 
I 

I .  

4 

W 
13 a 
P 

u 
CL 
x 
.Y 

K 
0 
iL 
K 
W 

I + 
0 

I 
3 

H 

. .  ': ..... : .  . . . . . .  . . . .  . .  . . _. 
. . .  . . . .  
:: . 

... , 
. %  . 
. .  . .  

..::. , 

. .  
. .  . . .  

. -  
. .  . . .  

. . . .  

. .  
. . .  . .  . . .  ... I.. . .  

. .  

I 

i 
! 
! 

! 

. .  

. . .  
,"., . 

. .  

.I '.. 
I 

. .  . .  , 
! 

j 
. .  

i .  . .- 
. .  

I 

i : 

j 

i 
I 

i 

I 

i 

I 
; 
i 
I 

I 

j 

i 
I 
I 

I 

i ! 
I 

I 

i 

i 
I 

I i 

I 

! 
! ' .  

. _. I 

' i  

I 
. . I  

. I  

. .  

. :  

1 
i 

, i  
. I  

I . .  

1 ' .  . .  
i .  

! .:.. 
. .  . .  

Q1 
M 
M . .  . .  

. . .  

. .  

. . .  

I ' ,  

. .  

. .  

h 

. .  

:.. 1 
I # '  ' 

M 
t.4 

I 
3 

: ** . 
' I  

: j  
'9 j 
p .: 

a I '  I 
,. e: ; 

. .  . .  
M 
P 
1 u 

LL 
. .  

I 



, . .  .:.. 51 : ' i". .,. ' .  ' , . .  . :. I 
. .  

. . . . .  : 

. I  
i . . .  ! '  i. ' '  i 

i 

. .  
, .  

I 

! 

. .  
I 

. .  ,. . . . .  . ,. 
:.* : 

. .  : .: ' , 

. .;; . 
. . .  . . .  

. .  . . .  . . .  . _ .  . . .  
..j. . . . . .  . . .  
. .  . . . .  . .  ....... 
I .. . . . .  . . .  . . .  

. .  
..% . 

. . . .  

. .  

. .  . . .  
. .  

. .  

. .  

. .  

. . .  . .  

. .  

. .  
. . . .  

I .  

. . .  
.>.: . 

. . .  

. .  

! 

! .: ! 

I : i 

I 

I 

I 

I .  

. a  . .  

i ' : _  
i " ! .  - 
I : 
, _ .  . 
. .  

. .  . .  . . .  . .  
. . . .  
. .  

. . .  

i .  

. < .  

. .  . .  

I 
i 

j 
I 

I '  

! '  
! 

I 

. I  . .  . .  I 

! 

. . .  

! 

. .  . .  

0 .  l - l i  
j 

. .  

. .  ! .  , m. 
M . .  

M : 

Q .  
I k :  



I ' .::. . . . .  . . . . .  %. I :.:y ::j 
, . ' !  I. .  . . . .  : ...... 
i . . . . . .  
I 

1 . .  .. 

1 ..: ::, 
j '  

i :  I 

I 

i 
i 
I 

I 
! i 

i 

i 
. .  i 

I 
I 

i 

. #  

. . . . .  
. . .  I:. 

. . . % >  . :. ..... :. -% 

......... I .: . . . . .  

. .  
. .  : ...: 

. .I. , '. . . ..*.. 

i 
I ' !  
! .  . ' 

. . . .  . . .  ._ . I .  . . .  
*.....<I . 

.% . . 
.;.::l.. 

: .  . .  . . .  
i . . :  . . .  : . ' .  
i %  

i . .  
I' '. 

! : 

j .  
! '  

i 
. .  
. . .  
. . .  
i '.. I .::> 1 : : "  

I . :  

i .  
I ' .  
I 

I 
i .  

. .  

I .  j .  

: .  j :  
. .  
i 
i . .  

. .  

. .  

! 

. .  

I 
/ '  . 

! .  

I 1 
I' 

i 
i 
I 

i 

i 
! 

! 

! 

I 

i 
i 

1 

j 

l 

a I 

. .  
. . .  . .  

. . %  

% . .- . .< .  . .  
:% 'I:'.; , '  

. I  ' 1  
I .  * .  . . .  

. . .  . . . .  . .  . "  

. . . . .  

. .  
I : 
I ,  

.. I . . . '  
i .  

' I  

. .  . .  

. :. . .  
. . .  

% .  . .  . .  ... . .  

. . . . .  

. .  

. .  

. .  
I .  

. . .  . . . . .  . .  

4 

W 
Lsz 
U 
L 

u 
L r 
N 

iL 
0 
K 
irl 
w 
I + 
0 
I 
3 

H 

i 

j .  

! 
I 

i 

! 
I 

i 

I 
! 

I 
! 
i 
1 
! 
i 

I 
! 

! 

1 

i 
j 

i 
! 

! 

. .  

i ! 

' J  

' \  

' u  
I I  
:3 

IH 

, A  

'-I 

I J  
. Q  
,3 
I .  

ir 
i Y  

0 

L 
LL 
W 

iL 
0 
iL 
Ix 
w 
I 

-i- 
x 
CL u 

R 
1 
-.I 

VI 
i- z 
3 
0 
0 

H 

W 
CL 
0 
I- 
O 
LD 
H 

I- z 
W 
G 
H 

i . .  
! .  

I 

1 
i 
I 
I 
i 
i 
! 
j 

j 

j 
! 

i j 

I 

I 
I I 
! 

i 
I 

cv 
b3 
M 
.+ 
0 

M ; 
0 

. !  
i 
! 

. I  . . !  

I 

0 
rl 
rl 

. .  

, 

j 
' i  

! 
. .  

I 

: !  

: i  
! 

. .  
a3 
M cv 
I 
3 

j i  
. .  
I '  

I .  

M 
Q 
1 

W 
LL 

. .  

i 
rl 

. .  
, .  

. . . .  ., . .: . . . .  ~ : 
. .  I .  

! :-- . ............. _ . -  _ . . . . . . . . . . .  . . . . .  .--- . . . . . . . .  
- i  

. .  .. . . . . . .  . . . .  , :.. - .  . 
...... -. . .  _-_. .... -. _. . .  - . . . . .  

. .  
i . i l : , ! , . . .  

. .  .... . _. - . 



. .  . . -  . 

..... ..... L* -. . 

! 

. .  

I 
I 
1 ' .  ! 

1 i 
I i 

. .  

! 

. .  

I 

.. . 

rl 
M 
M 
0 

0 
ti3 
0 
0 

0 
In 
0 

. ' a  

0 
ti3 

. .  

i 

. .  

ii 

3 
I 

! 



. . .  . . .  
.I Ii ... . . . .  . . . . . . . . . . . .  ._ .. _. . . . . . . . . .  __ ..__.__-.- - ___ _____ ..... . .  

___ __-_._. ..... _______-__________._-._.______ ......... :'c . _. . . . . . . .  . .  .- ..... _. ... 

. . .  

.. _ _  ..... - -. . . . . . . .  . _. . . . . . . . . . . . .  _... - . -. .... . . . .  

. . . . .  

... ~ C L  -____ . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  -. 

. .  

...... 

. . . . . . .  

. . . . . . . . . . . . . .  

. . . . .  

- .  . . . . .  .- . . . . . . . . . . .  - . . . . .  . . . . . .  . . . . . . . . . . . .  .. 

. .  . .  . .  

"1 .;:I . . . .  
IC :.: . , 
I C  . . .  

. .  . . . . . . . . . . . . . . . .  . . .  . . . .  
. .  . .  

....... . . . . . .  . . . . .  _ _  . . .......... ._ .. ... ._ _ _  .. - - . . .  

............ .. ...... ........ ... .................. ............................ ...... . -- .-- L________. .___ --. .-.-.------ 

. .  
. . . . . . . . . . . . . . . . .  _. . . .  . . . . . . . . . .  .. - . . . . . . . . . .  .... 

.. 

.... .... 

. . .  . -. ........... ............. .. .. . . . . . . . . . . . . . . . . .  

..... - ............................. ... ................... - ... 

.... ............ __ -__.-_- ............. -- ........ __ ......................... . . . . . . . . . . . . . . . . . . . . . .  ..... .............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . .  . . .  f:l',.%'.' .. . . . . . . . . . . . . . . .  . 1 .  .- ... - ___._..____L__ .. .__- ._- ___ _ . . . . . . . . . . . .  . . . . . .  - . 
21  ! 

T 39Wd 3161% u 0 ~ ~ 3 - t  13-n Y 0 w w - t  i w 5 - n  c i w i o n  31ss3 YOYH~--+MI 1111 s.mno3 3mjolosI * I N ~ ~ I  * O N  
- ---.A.1.I./S.I,L-3.t/--.--dN-3..lrl-ll&~.----..--~.~ Na. ...... __ - .. . - . s ~ Q ~ c J  _____ +. ,yy~xjd ~. ... 83-1- -j .I -. .__ . . . . . . .  

. .... . . , .  . '  . . .  . . . . . . . . . .  . .  
. . . . . .  . . . . . .  

. .  
. .  . .  

. .  : . . .  

. . . . . .  . . SHnOH O+.T9Z =AW33U ' 

. . . . . . . . . . . . . . . .  - . .  . . . . . . . . . . . . . .  . . . .  .......... Q.tZ...... .:.Md'J.. ... S ~ n O H  ...0- ..8.9.~ . . ~ ~ c I . . L . ' . . .  
8G:ZTiI08-833-6? :31WlI SNIH O ' O T  :3WIl ESISAlWNW 

..... . . . . . . .  .... ..... .. ...... ._ _. ~ __._ - - ..._ -.. _ . . . . . . . . . . . . .  .... . . . . . . .  .... .............. . . . . . . . .  
. . . .  

. . . . . . .  . . .  

. .: _..- ;-..GC.. J . s  . . . . . .  . .  I-. .g 3.. . . . . . . . . . . . .  
. .  

. . . . . . . . . .  - .. 7.. n d 

.I- -,.. . . .  
. . . .  .. - . . . . . .  . . . . . . . .  .. _. 

. . . .  ,. . .. 
. .  

. .  
. . . . . . . . . .  _ . . . . .  - . .  ... - . . . .  - . -. . _ ... 



I .  

. .  

I .  

. .  : . I..! :,% . ,:..: ..::,, ::;:j 
, I.... . . .  
! ' " 

: > .  I . .  
. .  I 

i i 

I 

! 
I 

! i 

j 

I 

! 
I 
I 

I 

j 
I 
I 

. . .  

. :.., . .I 
j 
I ! 
I 

i 

. .  . .I 

I ! 
I 
I 

' I  
i 

i 
I 
I 
i I 
I 
! 

! 

: 
. !  

I 

. !  

! 

! 

! 

I I 
i 
I 
I 

I 

I 
I 
i 

i 
I 
I 
i 
! 

I 

I 

! 

i 

I 
! 

! 

I 
j 
! 
! 
j 
.! 

I 
i 
i 
I 
i 

! 

i 

! 

I 

I 
i 

I 
! 

I 

! 

i 

I 

i 
! 
I 

! 

\ . . '".! 
I 

! . .  
! . : .  

. . .  

: : .  1 ;:' . .  

i .  

. .. 

. .  

1 

I 
i 
I '  
I 
! 
! 
i 
I :. 
I '  
i '  

I 

i .  

I 
I .  I 

i 

I 

! 
I 

1 . .  . .  
. .  

i 

i . .  

! 

1 1  . .  

. .  

. .  
. .  

.% . . 

:.. :. . 
. _ .  . 

. .  
% .  

. .  
. .  . .  

. .  

cy 
0 
0 

0 ! 

. .  
' !  

. .  

. .  

I 

. .  . . .  

i 
I 

! 
! 

, .  

j 
i 1 

. .  1 I 
' I  

! i 
. .  

i 

i 
I 
i 

4 
ri + c 

0 
0 

ro 
Q 
0 
M 

** 

4 

'* 
p 

PJ 
P 

0 
'* 

: '  

I 

I .  

i 

: .  

M 
P 

I 
W 
LL 

4 



.. . _  
Y -  vu ..--. I . I. I I 

I ---- --. - - 
. . . . . . . . . . .  I . : . .:... 
! :;' ....... 
I:'. . :,. 
i" '  :. ' '_ ' 

, .  
i .  

. . . .  . .  . .  . . . . . .  

) '  ' .  . 
. .  

I ! .  . . .  
I 

' I  

. .  
. . .  

. .  

. .  

. .  . .  

. .  
.%... . . .  . . . . .  : .  
. . '  . .  
. .  

. . .  . .  
1 ..... :_ _. . I 

i 

j 
! 

. :  

. .  

I. 

I.. ". ' I .... 
'. ' I 
' i  
' j  

I 

. .  
' I  
. .  

I 

. .  

! 

I 
! 
! 
I 

: 
I 

I 
. I  

j 

. .  

. I  

. ,  
.. i 

' :  i 
I : I  

i . !  

. .  

! 

i 

1 

i 
I 

I 
i 

. I  
I 

j 
i 
I 

I 
i 
i 

. I  
! 

. !  
! 

i i 
i 1 

j 

I 

! 

I 

! 



. . .  . . . . . . . . .  -pt=3pcG: Tl-2 " cx::  - . . . .  . . . .  . . . . . . . . . . . . . . . .  . . . . .  . . .  . . .  . . . . .  . . . . . .  . . . .  . . . .  . . .  . . .  . . .  . . . . . . .  . . . . . . . .  . . .  . . . . . . . . .  . . . . . . .  . . . . .  . . .  . . .  . . . .  . . . . . .  . . .  . . ' .  : 

- 
. . .  . . . . .  

.. ' . 
. . .  

. .  
. .  . .  . .  

.. ' .  
: :  

. .  

. .  
.. , . . . .  . .  

. .  . .  I . . .  . .  . .  

. .  . .  ' c . w  . .  
- - +  

' ' .  . DECAY= 16,4;,4:'H0UHS' , :','.' ,.'. '.: . ' " '  ' ' 

% .  

. .  . .  3 . . .  . .  . . .  . . . . . . . . . . . .  . . .  

I I\U\.l., u 
. . .  ... . . .  . . . . .  . . . . .  , . .  

K!l V p r . n m e  . . .  . .  . .  
. .  . .  

. .  
rNer. .I. .rV' 

L 1  I E n=ttJEN': 
. .  . .  

I - T I  . r m  
I *i- h . 1 ,  

NO+ I ~ E N T I  ISOTOPE'  COUNTS I-LD CPMt-ERROR EFFIC WOL(ML) U-CI/ML .).-ERROR u-CI +-ERROR x w c  PAGE i . . 

1 - 7  A #\ -,,- A -. cI n c ..% 

L I  V F d S d  v * d A &  *69€-i5 U * M d  V + W L  -ti&€?=bi. 
. .  

. .  
z+ee-:: xw-;; 3 

. .i 

. 9  

IO 

11 : 

I2 

13 

14 r 

, .  . 

. .  ' .  '. . . . .  . . . . . .  . . . . . . . . . . .  . :  , ' .  . . . .  . . . .  
. . . .  . . . .  . . . .  . . .  . . . . .  . . .  . . .  . .  . . .  

. .  

. . .  
. .  

. . .  . . .  . .  . . . .  . . . .  . . .  

. .  
. .  

. .  
. _  . .  

. .  . .  . .  . .  
. .  
. .  

. .  

. .  

. .  . .  . .  

. .  . .  
' . I . .  

. .  . .  

'. . 

* 

. . . . . .  
... 

. .  . .  

. . .  . . .  . . .  . . .  . . . .  . .  . . . . . . .  . . .  
. .  

. .  
. .  . .  

_ . .  _. 

20 ' I  

21 ' 

I2 

23. .I 
24 .' . .  
2 5 .  ._ 
I '. 
2s 

27 

7.8 

29 

?O 

?f 

. .  . . .  

i s .  , 

40 
I .  
PI 

A2 

11 . 

Pb 

. _  



. . . .  . . .  . . .  . . . . .  . . . . . . .  . . . . . .  . . .  . . .  . . .  . . . . . . .  . .  

. .  

.... TA-46 TYPE:. STACti ..SAMPLING PERIOD 14-HAR-80@1.6:'00.' THRU 21-MAR-80@i.6:00 

. .  

. . . . . . .  

. :  . ' . 

. . . . .  

. .  

. . .  

. .  . .  

. .  . .  
I .  

. .  . .  
. .  . .  

. .  
. .  . .  . .  , 

. .  * .  . .  . .  AREA 
--- 

S 

ANALYSISJ TIME: 10.0 MINS DATE: 28-MAR-80@13:03 6 

s & N m m . s  w n +  L + V  7 

DECAY= 165.1 HOURS 8 

-e.>- - 
9 

C. 

I rxH4-Af-d F'iL'fCii E c t W ~ f - i - L l T  A c. ,.I.-.* 

HLl L V L  I I 

XMPC PAGE I NO+ IDENT. ISOTOPE COUNTS LLD CPMt-ERROR E F F I C  UOL (kL 1 IJ-CI/ML t-ERROR U-CI +-ERROR 

t; 23-15. : 1 - 6 4 - # T e 7 6  6 .33-3Tee-- . --BTBc2 C.3&1 i.7, 

: 2  : 
3 

' 
20 : 

21 

. . .  . . .  . . . .  . . .  . . . .  
. . .  . . . . . . . .  . . .  :... . . . .  . . . . .  . . . . .  

. .  
. .  

. .  
. .  
.. , , . _ .  >.:.,, . . .  . .  26 I . . .  . . .  , .  . . . .  . .  . .  . . . . . . .  I .  . .  

. .  . .  
. . . . .  . . . .  

. .  

. . .  . . . . .  . . .  . . . .  . . .  . . .  . . .  . .  . . . .  . .  ... 
, 

. .  . .  
. .  

27 

28 

29 

30 

31 
. .  

32 .' 

. .  

42  

43 



. . .  . .  . .  . .  . .  

. .  . .  

. .  

- .  . .  
. . . .  

2 '.. 

. . . .  



. .  . . .  

16 I l 7  
18 

. I 9  

.. , 30 

. . A I !  

. .  

. .  

F 

?l 

12 

24 

' .. ' 25 
. .  

. . .  . . . . . . . . .  

. . . . . . . .  
. . . .  . .  . .  . . . .  

. .  
. . . . . .  . . . . .  . . .  , . ' .  .' 26 . . . .  . . .  

. .  . .  

. . .  . . . .  . . .  27 

. .  
. .  

. . .  

I .. 

. . .  
. .  

. .  
. ' %,. 

. .  

. .  
. .  

' . .  . .  
. .  

. .  . .  

. % >  . .  . .  

: . . .  
. .  

. .  . .  . .  

. .  . .  . .  

f a  

'S 

!a 

?' 
. . . . .  . . . . .  . . . . . .  :T 

. . . .  . . . .  . . .  . . . . .  . . . . . . . . . . . . .  . . . .  
. I  . .  . .  . .  . .  

., 

t ". . 

. . 
' 

. 

. 



. % .  . . .  
. . .  

. .  
. . . .  . . . . . . .  . . .  ;.fC I M P u L S E  1 .3 . . .  I . . .  

. .  . . . . . . . . . .  . . .  
. . . .  . . . .  . . . . .  . . .  

. . .  . . . .  . . .  ..... . . . .  . . .  . . . . . .  . .  . . . .  

. .  . .  

. .  
. .  . .  

, , : :. ' ' . .  
. .  

. .  . .  . .  . .  
. ' .  . L  ' 

. .  . .  
. .  . .  

m -k r i x  - . 
c c *  ". 

. . .  . .  

. . .  . .  

. .  . .  

. . .  . .  
. .  

4.7 
- - * u  ' m 7EEz-Eik;l::+o H ; U E T F n :  2 7 .  

8 .  - DECAY= 234+0 HOURS - -. 

F r L 'r E R PRIMARY GROSS BKGIi EFFL UEN 'T A C'T I U I T Y 
NO, IISENT, ISOTOPE couwrs LLrl cPiw-EmoR EFFIE UOL(ML1 U-CI/ML +-ERROR U-CI +-ERROR % f l P C .  PAGE 1 ---- 

1 . , FE-43 . U-238 203 + 6 0.072 0.044 0.360 3+88E+11 7.1.1E-14'  1.6I.E-14 0+028  0+006 2c37Et00 ' 

. .  . .  . .  . .  
. . . . . . . . . .  . . .  . . . .  . . . . . . . . . .  . . . :  

. . .  . . . .  . .  
. . . .  . . . .  . . . . . . . . . . . .  . . < . : , . . , . .  . . . ,  

. . .  . .  
. . . . . . .  . . .  . . .  . . .  

. .  
. .  

. .  

. .  
. .  

. . . .  . . . . .  . . .  . . . . .  . . . . . . .  . . .  
. . . .  . . . . . . . . . . . .  . . . .  . . . . . .  . . . .  . . . . .  . . . .  . . . . .  . . .  

. . .  
. . . . . .  . . .  

. .  
. . .  . . . . . .  . . . . .  

. .  - . . .  . . . . . . . . . .  . . .  . . . .  . .  . .  
. . . . . . .  

. . .  . .  
<.. . .  

. .  . .  . .  
. .  

. .  

% .  . .  

. .  . . . .  



. .  . .  

. . . .  
. . .  . .  . .  

. . . . . .  . . . . . .  . .  . . . . . . . .  . . . . . . . . .  
. . . . . .  . .  . .  

1c 

OE 

. .  . .  . .  
. .  . .  . .  . .  - 

. .  

. .  
16, 

1.z j - -  -- . . .  . . . .  . . .  ILZ . . . . . .  . . . .  . .  . .  
. .  . .  

.I... 

. . .  . . . .  . . .  ... . . . . . . .  . . . .  . . . . . .  . . . .  . .  .... . . . . . .  . . . . . . . . . . .  . . . . .  . .  . . . .  
,. . . .  . . .  . .  . . .  . . . .  . .  I:: . .  

. .  . . . . .  . .  
. .  

. .  : , .  . . .  . .  . .  
. .  

. .  

. .  
. .  

. .  
: 

.: . , . .  

p ,  

. . . . . . .  .... . . . .  . . . . . .  . . .  . . . .  =I C = .  1 n .-I W " . T  17 - . . . .  . .  . :. 
,. . . .  . .  

. .  . .  . .  

I .  



. .. 

. .  
. .  

. .  

. .  . .  

: ?  
. .  . 

. . .  
. .  

. .  . 
.. . 

. .  

. .  
. .  

. .  
. .  . . .  

. .  

. . .  . 

.. . 

.. . 

. .  

I .  

'0. ' m  
m 

; d  
. a  
9 ' c o  

' I  
' E  

' .iL 
U 

I 
Y) 

. c.1 

.. ..%3 e 
.. -I 
. 'I- 
-.* 
, b3 

:. h3. 

** 

. .. . .. ... 

. *. 
. .. 

'. '.rl 
::. .. ' . .  

' '. 0 .  
I" . .'m 
1. :: 

E 1,: :: ,i. 
' ., .- 

I . . '  I 
' " 0 0  ' '.. 4 

I '  . a 
' ..a. 
':e. 

: w  a' 
Q 

~ .r ):. .H 

..' :A 
' ."L 
. .  ' X  '. ,a. . c n  . . ._ 

, ..H 

. .  

. .  

x 
'0' a 

' '. I!- 
m 

' W  
' iL.. 

" F 
': I- 

. ' .  . 
** 

; . .  .ci ..p ' 

' ' . I  
. Q :  
, '  I- 

** 
(5 
W cr: 
U 

. .  

. .  , 
. .  

. .  . .  

. .  

. i 

.. . . 

. . .  

.. . 
. .  

'03' 
E 
3 
0 
X I  

Pi 

9 
9 1  

II I 

2- 
U !  u 
W cs 

* 

4 

m o m  
c - -  

I 

I 
! 

1 '  

I 

I 
I 
I 
b 

1 .  . 

I 
I 
1 

I 
. 
I '  
I 

J 
I 
I 
I 

I 

I 

1 

I 
P 

1 

I 
I - .  
I 
I 
I 

1 '  

I 

I 
I '  

I 

1 .  
I 

I 

I 
I 

I '  

I 

I 

. .. 

: I :  

. .  

- .  - m 

. . .  . .  
. . .  

. .  . 

. -. . . _  

. .  
. ? '  

. . .. . 
: , a  

. .  

." : . . . .  

. .  

. .  

. .  

. .  
. .  

. .  

. .  

.- .... if? 
;,.. -I. fi n .  CI -- 

. .  
. .  

. .  

. .  
. .  

. .  

. .  

. .  

.. _ -  

. .  

D - N  
1. 1 c 

. .  



. .  
- 2 0  

. . . .  . . .  . .  . .  . .  . .  

96 

. . . .  . . . .  . . . . . . .  . . .  . . . . . . . . . . . . .  
" . 

1;. 
. .  

. .  

. . . . .  . . . .  . . . .  . . . . . . .  . . . .  . . . .  . . .  . . . . .  . . . .  
. .  

. . .  
. :  

. . .  

I .  

. .  
. .  

. .  
. .  . .  

. . _  , , . . I  

. .  
. -  

F t  

: 
. .  I C  . .  : . 

oc 

62 



. . . . . . . .  

...- 8. 

-1 
, ,. 

.. , 
. 

- 
~ ._.. 

-'.: 

............ 

, .............. ____._ ................................... . . . . .  
n 

I* I 

J = .  I ' 

Lr 1. . . . . . .  . . . . . . . . . . . . . .  - ........ 
m.1 

.................. ............. . . . .  Yl. ...__.. 

1 ' ' ' 

"!. ' -1. . . .  , ...................................... ..._....-...-....-...._ ....... 

. . .  

sc 

. . . .  
__--- - . . . . .  . . . .  __- 

cr : 

. . . 

. .  

--- . .  
. . . .  

' %  : . -  , 
, ' \. ;.. ,I -- ---- -- -- . . . . . .  . . . . . . . . . . . . . . . . . .  ......... .................... . .  ,-._-___. __--- - 

. .  
IC : 

. _A_-. __----_--- --- 

. . .  

'. .:. 

.: , :f 
'I Lt 

61 m 

. . . . . . . . .  

I 
................................................................ --__-. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . .  . .  .'. 

..... ............. - ..... ._ ...... .... - .... - _. . . . . . . .  . . . . . . . .  

... 
,' 

.. 
: 

.i 

: 

. 

. .  
' 

I. 
,, -" 

. 
: 

,.: 

. . . .  
. . .  , .  . %.. 
, .. , . .  . . . . . .  . . .  

! 9 z .  . 
. .  

SI !I ,, : 
' I  1 .  
=I I 

I, 1 

c4 
'I 1 

I '  I 

. . .  ......................... . . . . . . . . . . . . . . . . . . . . .  ..................................... 

c?. 

.............. , ......... , .. ._. _.. ....................................................... . .  
I2 

0 1  

. .  

. . . . . . . . . . . . . . . .  . .  . . . . . . . . .  , . . . .  __ . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  
" G I  1 :  ' ._ 

L ,  

. . . .  ...... .. ......... ............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
,_ __ ._.. . . .  . ..: .T.Yll(- S13E)BO"1 

?,I 
. .  

CI 

2 1  
. . . .  .................. _ _  ........... ._. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 C I W X  Y i l Y ? l 3 - t  
T :Ig&J. ............. ........ . .................... 

... 

. . . . . . .  

C 

: '  
1 

.: 
.I 7 , b. 

> q  

. . . . . . . . . . .  

1 .  

J 

, I .  . . . . . . . . . . . . . . . . . .  .............. 

1 .- -.-I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _  .. .._ _.,_.. , ,_ ,_ . , , _  . . 
, , , , 

00 80308-33U-*Z n?:IHl '  00: 80608-33U-6T. U01Li3mrl dNI'1.SHWS x=)vlS 3,j,J,,1. 5g-t;rl ; V3U.V 
t j . .  

., 

-. . . . .  . _. . . . 



i .. .: . . 
I .  . . '  : 

. .  . .. . .  . , . . .  
. _ .  . . . . .  

! .  . .  

, 
I 

' !  
I 

, 

I 
! 

. .  
I 
i I 
I 
! 
! 
I 

. /  

i 

! 
! 

. I  
I 

I 
I 
1 
i 
i 

' I  
I 
I 

. .  

! .  

I 

: .  

I 

i 

I 

! 
i 

i 

I 

i 

i 

! 

i .  

I 
. :  

I 
I 

. .  

I 

. .  

! 

I 

i 

i 
I 
I 
I 

j 
! 
1 
j 

. .  ' i  

I 
. .  
j 

8 

j 
! 
! .  
I 

. I  
: I  
! !  . :  
j '  

, 

i 

. .  

I ! 

I 

I 

j 

! 

I 

I 

: !  
I 



i 
j 
. .  

! '  

i 

i 

i 
! 

I 

I 

I 
I 

n 
m 

W 

cn 
A 

? 
L 

r 
H 

U 
U 

i 
I 

I 
i 

! 

j 

i 
I 

I 

! 

' I  
I 
I 
i I 

i 

j 

j 
I 
I 
I 
! i 
i 
I 

i 
I 

I 

i 

rl 

W 
Q 
U 
li 

u a r 
x 

K 
0 
EL 
EL 
Lrl 

I + 
u 

I 
i =  

H 

I 

Q j  
01 ** I 
9 :  
4 '  
e t ;  
O i  m 

I '  

. .  j i  

-~ 
H H  
F-rJ 
0 1  a 3  

L-  

! 

! 

I 

! *  
/ I -  

J 
r;.l 
LL 
. c  

** 
U 
W 
K 
U : o  

' Z  



i .  

1 

1 
! 

I 

j . '  
! ". 

. .  
! .  

! 
I 

I I . . '  

I , :  
j 

i '  
I .  . .  
I . '  

! .. 

j '  
! . .  

i .  
! 
! .  

! 

! 
i 

I 
i 
! 

i 
i 
t 4  

Q 

I 

2 
I 

! 

& a x: x 

i I 
E 
0 
IY 
E 
W 
!I 

$ 
3 
! 
I 

0 
IY 

:I + 
6 

. .  . _ .  
i . . . j  

I 
I 

I 

i 

j 

i 
j 
i 
j 

: . I  

I 

1 

i 
i 
I 
I 

! 

I 
I 
! 

I 

I 

I I 

! 
i 

I 
I 

I 

I 

i 
I 

I 

I 

I 

! 

i 

! '  

I 

i 

i 

I 

I 

, 

I 

I 

' !  ! r l  

0 

9 * 
0 

0 .  

' . I  
. !  



. . . .  . _). .... .- . . . .  -. . . . . .  
. . .  

. 
. . .  . . .  

, .  

. .  . . . .  _. ... 

. . . . . . . . . . . . . .  . . . . . . .  . .. __. .................... . .... . . .  - EL.. I M..P..u. .L s" E ..,.,-. . .  - .  . .  . . . .  
. . .  . .  

. .  I . .  . . . . . . . . . . . . . . . . . . . . .  . - - ..... . . . . . . . . . . . . . . . . . .  - . - ... _ _  . ....... ..... .. 
TQ-21 TYPE: STACK . SAMPLING PERIOD 18-JAN-80@16:00 THRU 25-JAN-.80@16:00 AREA: 

NO 

1 
2 

. . . . . . . . . . . . . . . .  ............. .... ..... ....... . .  .......... 
ANALYSIS3 TIME: 1 O . t O  MINS DATE: 01-FEB-80@13:01 

DECAY= 165tO HO'URS ' 

. .... ....................... ...................... . . . . . . . .  

.. ~. . .  . .  

SAMpLING]--TI'ME rrbs-i.0 .'HOURS..-... CFM; .? 0- 
& t  

I' . ' . . .  
- -. ..... ...... ..... . .. ... ... 

. .  
. ". 

F I L T E ~ . .  P R ~ M A ~ . ~ - - - -  G R O S S  . . - ~ K G I ~  --... - EFFL;UEN:r A C ~ . ~ , . I . T ~  -- - 
XMF'C P A G E ' I  I D E N I t  ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL (ML > lJ-CI/ML +-ERROR' u - C I  +-ERROR 

32 4 - I N'r 
MN-VAULT 

. . . .  . . .  . . . . . . . . . . . . . . .  - ...... .- .... .............................................. - 

... . . . . . . . . . . . . . . . . . . . .  .... . . . . . . . .  . . . . . . .  - ....... - ................... .... ... - 

....... -- . ................... ........ 

. .  . . .  

. .  

-- -- _. _. ._ -- --------- --_-- ... ......... . . . . .  ............ ............... .................. . . . . . . . . . . . . . . . .  . . . . .  ................ - . . . . . . . .  

... . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - .......................... 
. . . .  , . .  . . . . . . .  _--- _-.,- 

.:\ 

. .  

........... . .. . ...... . .  . . . . . . . . .  . . .  _ _  _____-___ _ _ _  _ _ _  _ _ _ _ _ _  - --- -------------:----- --------- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ......................................................................... 

. . . . . . . . . . . . . .  __. .. ..................... . . . . . . .  _ _  

. . . . . .  - . . . .  ___._ ..... __ ..... . . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . .  - .......... - ..................... 

. . . . . . . . . . . . . . . . .  ...... ._ . - 



I 
. . .  - I 

1.L. . .. . %.. I ._ .._.I. . .  . . .  
' I .  ... 

i ! 
I 

I 

I 

I 

i : 

i 
\ 
! 

I 

I 

i 
i 

i 
! 
; 

I 
i 
j 
i 

j 

I 

j 

! 

! 

I I 
i 
I i 
I 

I 

i 
I 

I 

I 
I 

I 
I 
! 

. i  , 

! 

.! 

I 
I I 

I 

! 

I 

; 
I 

i 
I 

. :  

m 
I w 

8 

i 
3 
.k 

r 
n 
Ii 
U 

' i  

! 

! 

! 
I 

I 
I i  
I 

. ,  
: !  

I .  

I 
I 

I '  

, . .  
I .  

I 
. I  

' .  I 

I 
I 

: I  

: I  
i I  
' !  

I 



i 
. .  i 

' I  
I 

. :  
! 

! 

i 
i 

i 

! 

1 

! 
. I  

I 

! 

! 
I 
i 
I. 

. .  

I '  
I 

I 

I 

! 

j . "  
. .  

I 

I .. . :  
i .  

i 

. !  
j .".., 
I '  
i . '  
I .  

I 

j 

! .  

. ,  

. .  
i 
I .  

! '  

! . . " .  

. .  
I .  

.. . 

. .  

i: 
I 
1 , ' .  : 
i " 
, .. . . . . 
! '. 
I :. 

I :' 

1 ' '  

I '.' . 
I ' .. 

; : 
I .  : i . .  
i '  

. i  

! 
I i 

j 

I I 

I 

! 

' I  , .  

! I 

. .  

I 

I 

, . -  



I 
I 
I 
I 
I 

I 
I 

I 

! 
I 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

i I 
I 
i 

; 

I 
1 
i 
I 

I 
I 
I 
I 
I 

I 

i 
I 
I 

! 

I 
I 
I 

1 

I 
I 

I 

i 
i 

i 

I 

I 
i 
! 

I 
I 
I 

I 
1 
I 

I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
i 

I. 
i 
i 
I 
I 
I 
I 

I 

I 

i 

D 
3 
m 
D 
** 

-4 
P 

1 
. r;3 

CI 

I 

. .  

a :  
4 :  
12 
l-J 

' Z  
I 

m 
f, 
.3: 
P 

I 

. :  . .  
I 

! 

I 

I 

'I 

i 

I 
! 

i .  

. .  / .  

I 

! 

i ! 
i 

! .  

' I  

. .  

, j  

! 

, ' I  

I 
I 
i 

I 
i 
I 

! j 
i 
i 

i 
I 

I 

! '  

. .  

i 
i 

! 
I 

: 

I 
I 

1 

0 
0 

-4 
I 
;c1 c 

. . .  

i 
' . .  I 

:. i 
.' I 
.. i 

I 
" I 

! 
. .  

. I  

' . .  j 
.. : 1 

:: . i  

. I  

.: ', . : I . .  
. '. 

. :..: i 

I 
i . !  

' !  1 

: . :  j 

: .  ! 
. .  

! 
j j I .  

I 
! 

i 
I 

j 
I '  

! 
1 

. .  
:. i 

I 
' i '  " ' 



I j .  . 

I 

1 '  
I 
! 
i j 

i 
i " 

i i 

. .  

I !  
! .  I 

I 

I 

. I  

. .  

. I  

. :  
: !  

j 

! 

i 
I .  : 
! .  
! : 
; '  
I 
I .  

i 
! .  

j 
! 

I ! .  
. I  

: I  

I 
: I  

i 

i 
I 
I 
i 
i 

j 
i 

I. 
I 
i 

i I 

i 
'i 

! 

j 
; 

I 

I 

! 

I 

I 

i 
! 
I 

I 
I 

! 

i 
' i  

j 
! 

! 

i -  
i 
I I 
I 
I 
I 

I 

I 

! 
I 
I 

! 
! 

i ! 
I 

I 

, i ; a i  I i <i 

I 

i 
I 

g !  

. .  
! 

I 

& !  
w w ;  

I 
! 

m i  u .  X '  
r; c.i 
0 

' I  
I 

: I  

I 

I 

I 
. I  

i' 
I 

** 



I 
i 
i 
i 
i 
i 

I 
! 

; 

! 

i :: .. . 
. .  
I .  
! . . .  

. .  
i .  

. .  

I :.' 
! ': 

! '  I. . 
I I .  

, .  

I .: . .  

I .  

! 

I 
I 

I ! 
! 

j 
I 

j 

I 

I I 
i 
! 

I .  
i 

' I  
I. 
I 

I 
' I  

, ' I '  

. I  . I .', 

i '  

I 

I 
I '  
I 
I. 

.I . 
I .  

''I :. 
I. : 
I 
I 

! I 
I 

' !  

I 

I 

j 

! 
j 

. I  

! 

i 
i 
I 
j 

! 

. .  

i 
! 

. I  

I 
I 
I 
I 
I 

' I  
I 
I 

! 
I 

. .  
; i  
: i  

! 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 

! 

I . .  

. .  i 
; I  
; I  

I 

I 

: I  

I 
' . I  

I 
1 :  I 

1 :  . .  
. .  

: I  
I 

! I  

! I  
. I  

i :  
I 

! ,  

! 

I 

I 
. I  

I 
I 

i 

I 
:! 

I 

. I  

. I  

. I  
' I  

! 

I 

. I  

I 

I 



, .  

- 
. .  . . .  

. .' . . .  . . .  . . . . .  ',, . . .r.E-I F! . .  r !J.L c, :: :: . .  I . .  
. .  . .  

. . .  . .  . .  . 
. ' .  . .  . . .  .. 

, ..: ':AREA,' . " "  lA-,.Z'..:TYPE!:STACK.. . .  SAMPLING . .  PERIOD 07-MAA-80@16:00 THRU 14-MAR-80@16:UQ~ . .  '' : . ' ' .  ' 

. .  



.... 

T 
. .  . :... 

n . -  . . "  k.4 

.i . 
~n e . .  

I 

I 

I 

! 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I .  

I 

I 

I 

I 

! 

. .  

I '  
I 
I '  . 

I 

I 

! 
I 

' I  

i 
I .  

' I  

! 
I 

I 

I 
I 

! 

I 
I 
I 

! 
I 

I 

I 

I 
I 

I 

I 

I 

' I  
I 

. .  ... . 
I D -  
n ? 1  



.. . .. 
. .. .. . - 

..c 
.._ 

LNC - 

0 
0 

9 

8 
0 
OD 
I 

CL 
U r 
I 
ob 
C-J 

3 
CL 
I 
I- 

O 
O 

9 

8 
- 0  

l o o  
I I '  

E 
I U  r 
I 1  

I C:I 

l G  
0 

. H  
' E  

: .  w 
Li 

c3 
I X  

-I 
li 
.r 

, '. Q 
. . m  

Y u . u  
I- 
UJ 

W 
L 
>- 
I- 

. +  
r.1 
1 
U 
I- 

00 

l-l 

00 

rl 

l-l 

I 

I H  

. 00 

00 

U 
W 
U 
U 

9 
M 
00 

+ 
l-l 

' e r  
0 
a, 
I 
E 
L 

' U  
I 
b 
0 

W 
I- 
U 
G 

m x 
r 

0 

0 

00 

H 

0 

l-l 

00 

W r 
I- 

n 
UJ 

m 
>- 
J 
U z 
U 

H 

W 

+ 
W 
Q 
U 
iL 

u 
li 
x: 
w 

IY 
0 
z 
CL 
W 
I + 
0 
1 
3 

H 

K 
0 
z 
CL 
W 
I + 

-I 
E 
\ 

u 
I 
3 

H 

n 

-I 

-I 
0 > 

Y 

0 
H 
LL 
LL  
W 

CL 
0 
K 
U 
w 

1 -+ 
0 

G 
-I 
J 

m 
I- 
z 
3 
0 u 

5 u. 

E 
0 
I- o 
m 
H 

0 

I- z 
W 
is 
W 

0 

0 
x 

np. 
r. - - 

. .  

.. . 
I.oc 
II- .N. n 

. .  

. .  

I 

! 

' I  
I 

I 

I 
I 

I 

I 
I 

I 
I 

I 

! 
. I  

I 

' I  

I 

I 

I 
I 
I 

. I  
I 

I 

I 

I 
! 
I 
I 

I 

I 

I 
I 

I 

I 

! 
I 

I 

I 

I 
I 
I 
I 
I 
I 

I 

! 

I 

I 

I 
I 
I 
I 

I 

I 

I 

I 

! 

! 

I 

I 

I 

- 
E. l.2 R 



I 

I.. . -. 
. .  

.... 
, . r .  
DDI 
- N I  

.._. 
m rr n N 

. .  

. .  

, -  - 
- r u m  
.I. " -  n . .  

. .  

. I  

I 

I 

I 
I 

I 
. I  

' I  

I 
I 

I 

I 

! 

I 

I 

! 
! 

I 

. I  

! 
I 

I 

I 
I 
I 
I ' 

I 
' ,  

I 

I 

I I 

I 

I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

I 

I 
I 

i 

I 

I 

I 
I 

I 
I 
I 

! '  
1 .  

I 
I 

I 

I 

I 
I 
I 
I 
I 

I 

.... 
h ( D  
n ?1 4 





-.. .. 
n .  

..N. PI.. 
~n . .*! u 

. .  

. .  

. -.. .o c .n 

I 

I 
I 

I 

I 
I 
I 

I 
I 

I 

I 

I 

I 
I 
I 

I 

I 

I I 
' ,  

I 

I 

I 
I 

I 

i 
I 
! 

I 

I 

I 

I 

I 
I 

! 
I 
I 

I 

I 

I 

.__. . 
1 - 

r : R  m u  .. n ..11 

i 
I .  

. - -. ._ . . I 



1 -- I 

. .  ? 

t 



, __ 

I 

I 

I 

I 
I 

I 

I 

8 .  

I 
I '  

! 
. I  

I 

I 

I 

I 

i 

! 

I 

, 

I 

I 



F'I i;rm 'PR'IMARY ' GROSS BKGfI EFFLUENT A C T I V I T Y  
NO, IISENTI :L'SOTOFE CCIUNTS. LLD CF'Mt-ERROR EFFIC VOL(ML) U-CI/ML +-ERROR U-CI  +-ERROR XMPC PAGE 1 / 

1 3 2 4 - I N T  YU-239 
2 MN-VAULT PU-23Y 

99+ 10 0+188 01089 01334 3168Et12 .3+68E-14 8174E-15 01135 0.032 6.13Et01 WARNING . '  

8 ,  6 0+072 01079 0,354 8133Et11 2+60E-15 1+12E-15 0+002 O c O O l  4+33$tOO 

I 

' i  

E 
I 

l: 

I: 



. 

2 

3 

1 

5 

6 

7 

B 

1. 

J 

I. 

. . . .  . . .  
. . .  . . . .  . . .  . . . . . .  . . .  . . . . . . . . .  . . .  

. .  

. .  . . . . . . . . .  

. .  . .  

. . .  

. .  . .  

. . . .  
. .  

. .  . .  . : . .  
. .  

. ' . L C ' I : I l ' P  U L S."E I1 .:. 
. .  

. . :  , ,  . .  . .  
. .  

AREA: T A - 2 1  TYPE: STACK SAHF'L.ING PERIOD OY-MAY-80@15:5Y THHU 16-HAY-80@15:59 

3 

6 

5 

I 

7 

B 

P 

0 

I 

z 

3 

1 

5 

I 

i 
I 

D 

I 

I 

I 

? 

I 

I 

I 

c 

I 

L 

I '  

,' 

,' 

!t' 

r .  

I .  





. : .  . .  . .  -_ . 
. .  

. .  

. .  

. .  . .  . . . .  . .  

. . .  . . . .  
;. ,. , :  

. . .  
. . .  . .  

. . .  . . . .  . :  
I; .. 
::.:. ' 

. .  
! : '  . . .  . . . .  
I . % .  . 

. .  
. .  . .  

. . . . . .  
1 .  . .". . .  .... 
! ., :. ' .  . . . .  , . . . .  . .  
:. . 

. . .  
. : . % ,  . . . . .  , , .. ,: ': . 
< . . .  I ,  . . .  . . . .  , . . .  %..:! 

: <.: .......... , . .:. ... .. . , . . . . .  
! ' .  . . . .  
. . .  . . .  
. .  

I' ' 

!/' '". ! . '  
. . I  . . _ .  

. .  

. ' . !  . . :  
8 .. I '  . 
8 .  

I ,  

.: 
' .. 

: I  

. I  
: I .  . 
. . . I  . .  . .  

. .  ' . . .  
i '  . . 
. . :  . :  
' . ;: ! 

> .  

' !  . .  

. .  

h:.  

. .  ! . . .  
. .  ; ', . 
I !  

. . .  
. .%. , 

. I  
. .  

I . .  . . . .  :: :. . .. , .. 
i . ' . ' .  ! . : .  . .  . 
. .  

I .  . .  :.:. . . . . .  : ?. ....... . . .  . .  . . . .  
. . . .  

. . . . .  
. . I '  

I .  ! . . . . . . .  ; 
:. .:::,".':: 

: " ' . , , W  
: ' ; ' . . Q  . . .  
:,'' ' ,, 1:. ",'! ': (I: 
: .::, ' : 'L 

. . . . . . I .  . .  ... .i;r 
. 1. . : .  . :  

. .  
. .  : .  

. . . .  ..,.. 

. . . . .  . . . . .  .: .. 
: . . . . . . . . .  ! . .  . .  

< :  . .  < .  . . . . . .  . . . .  . . .  
. . .  . . .  . .  

. .  ..... 
. .: . . .  . . . . . . .  : . . . . . . . . . .  . . . . .  . . . . . .  . .  .:. . . .  

. . .  
. . .  

'.%, I .  . . .  . .  
I.. . . .  . . . . .  . . . . . .  

. . . . . .  .. :. . .. . I  . . . . . . .  :.:< .... 
: . ..r. .... 
::i. . .  .. ::. : ." . , ., .._ :.t . . . . .  ' ?  

. . . . .  . . . . . .  
. . .  . . . .  
. . .  . . . .  . . .  . . .  . . .  

. . .  
. .  

. . . .  

I . ' ,  :.,:.; 

. . .  ... . . :  . .  . .  
,: . . . .  

, .  

. .  * + .i . . .  
0 Q" ; . :. 

io k:.: ... . . . . .  
rl 0"':": . . 
3 Q :. : , . 

, : . . . . . . . . . .  
_ "  ..:. . .  ... . . . . .  . .  . . . . . .  I . . . ' .  . . .  . .  , .  . .  

. .  +.'. 

.. .! 
. . !  . .  

. .  . .  

. . . .  

. .  ' .  

. .  .' . 
. .  
i . . .  

. .  . . . .  . .  ...... . . . . . .  I. . :*. . , . . . .  
'. '! 

. .  .. ,. 
. I  . . .  

. , . ". . .  ... .,.. . .. 

. I  ... 
. .  . . . . .  . .  

. . .  . . .  
. .  
: '.. 

i 1 .... ..:..: 
w u:? . :.- . .  . 
ri o:,, ;{ ... :; o3 ~ . ., ,. '.'I.. ,a. 

q. 5:::. . ::. ' . 
i,..,::':,'.; ' :  
i ..'.::',., :.: ,.. 

.. . . . . . . .  * ............. 
I .  . . .  .* . .  

C.J rl , '.  ": 

j 
. .  . . .  . .  . .  ., 

i l I  . .  ... ! 
. . . .  ;. i i: . .  

. . .  . .  
. . .  . .  . . . .  : .  

. .  

. . . .  & A , )  . . . . . . .  

, .............. ! 

+ +,:,::.: "~ .. : .:,; '.i 
01 M ...:. . : .  .:: 

. . .  .: L 

* M . ' , ( "  ' .  
2 0 '  . :  

.. ',Ll::,J 

", . L': .a 
. .  L ...> 

. . . .  LI.!'.;! 
.. :....;:;,'/ : .  .. 
'. . . .  ., ;..; :: & 

.. . . . . . .  : . . .  ..I . .  . . . .  

. . :: :.: . 
: . . . . .  . .  . . , .'. !-I 

... 
M x:: , " .;, . . .  ', 'I 

I :: .'. : , . 
. ... . ...: ....... :.: ? 

b j  A:. . . .  .:.: i 
-r+ "..: ' 

M M ....... 

00 
2 .  . '. 

. .  
.:. ... . .  

. . .  '.. ii 
I . ' , W  

E 

. .  
. ,  

1 . /  

, . .  < .  . . .  . . . . .  
. . . . .  

. .  .. . . :  . .  . . . . .  

. .  : . > .  . . . .  

: .% , 

. ....,i . . .  . . . . . .  
. .  

. . .  . .  . ' .  . 
i '  . I .  . .  . .  
i . .  . I  

: .. 
' E l  

,.. 0 

. : ' I  

. .  
. .  

.;: i m 
. -  ; =  

. . . . . . . .  

. . . . . .  . . .  ...... . . .  
t . , .  . 
.. :: ........ 
. . . . .  

..., . 

. .  
. I  

! :. . . . .  , . . .  . .! . 

. .  . : .  : 

. .  
. .  

. . .  . .  . i .  . . . .  
; ,  :.: 
1 '  I . . 

..? ' , . . 
i . . I  . , i 
I .  .:..: ..... i 
, : I .:i 

. . I  

. . .  

.' . I. 

:. '1 
. . .  1 . . . . A  

I : 

I 

i ' :. ' .: ! 
. , . ,  ' !  
!..,,,: : 
. .  

i ,: >;,; , . i i.: ::" ' ' 

. . . . . .  

i : '  . . . . .  I .:  . . . . .  
!.. . .  . . .  

. . . .  . !  . . . . . .  . . . .  . . . . . .  . : .  
: .  . .... 
;: .. :' . . .  ... : . . . .  
. . . .  

. I . . .  
' 1 .  

I .  
I ' : 

, I  : . . .  . .  . .-r , I 
: : ! 
:. . I . .  

. .  





%('I 
. .  

CI 

ZQJ 

. . .  - ... .. .. - . . .  _ _  . . .  . . _ .  ...... _ .  _.._. . _ .  . . . . .  _. _ _ _ _  . . . .  . . . . .  - - - - . .  -, . . .  - . .  - . . . . . . . . . . . . . . . . . .  - _. 

. .  ' -  - . . .  
Of 

6 7 ~  
82 ' 

. .  . .  l/.d . .  

. . .  
. .  . .  . .  

. .  . .  /:j. . " .  

. 



,: F I f  

. .  

. .  . . . .  . . . .  . . .  . .  . .  . .  
. .  . .  



I 

C 
r r  3 ,- "I n I I I  T 1-1 

. . .  L L  -I ,d I I 1  u m .L - Id  
. . . . .  . . .  

. .  . . . . . . .  
. .  . .  

. .  % 

. .  
. . .  . . . . .  . : . .  , . , '  . : . .  . .  . .  . . . . . . .  . . . . . .  . . . . . .  

. .  
. .  . % '  

. .  . .  
. .  

. I '  
. .  

. . : .  
%., . 

. .  
. .  . .  . .  . .  

. .  

. .  . .  ' . .  2; 



. .  . . .  . . . .  . 
, ': 

I 

i 
i 
I I 

' .  j 
i : j 

I 

i 

I .  1 

j I 
i 
I 

j 
i 

I 
i 

! 
! 

I 
i 

I 

I 

I 

j 

I 
j 
I 

. . :' 

I 
I 

I 

! 

I 

. .  . 

. .  

i 
' . .  

i '  

I 

' I  
' i  

' !  

i 
' i  

i 

i :  



. , ... : 

i 

i 
I 
I 

. I  

. .  . .  

. .  
! .  

1 :  
I 
I 
. .  

, .  . .  . _  . .  I 
. j  

: 

i 

I 

i 
i 
i 
I 
i 
I 
I 
I 
I 

I 
! 

I 
! 
! 

. .  
I '.. 

: .  

I 
! 
i 

i 
j 

i 

! 

. .  

. .  

. .  

. .  
I 

! 

' I  

rl 
PI 
1 

I- 
a 

** 
Q: 
W 
IY 
Q 



j 

i 
! 
! 
I 
I 

i 

I 
I 

i 
i 
I 
i 
, 

i 
i 
i 
i 

i 
i 
I 
I 

i 
i 

I 
! 
I 
I i 

I 

' I  
! 

I 

' !  

. .  

I 

! 

I 

I 

I 
I 
! 

' !  

I 
. I  

! 4 
+* 
Q 

er 
0 
'00 
I 

4 

jc: 
w 
U c co 

W 
J, > 
I- 

PJ 
I 
+ 

-+ 

4 

a 

** 
Q 
W 
K 
'U 

I 

00 
'e * 

I 

. .  +!- + I- 



~ 

. . .  . , . .. . i --- 

I--. 

i 

I 

I 
I 
I 
! 
I 

! 

! 

I 

I 
j 

! 

I I 

! 

I 
I 

! 
i 
I 
i 
! 

i 
i I 
[ 

1 
1 

i 
I 
! 

! 

' i  

! .  

I 
i 

! 

! 
! 
. .  

i 

I 

! 
! 

) .  

! 
i 

i 

I 
I .  

i 
. .  j 

i 4  
4 

i '  

I- 

N 
: I  
' U  
' I -  

. - I  

C 

** 
U 
W e 
U 

N 



..I. 

. . . . . .  . _  - 
... 

. .  
..... . ~ . . . . . .  . =,.; . . . .  :i ... . .  _. . . .  _ _  . - .  . .  - . . . . . . .  ._ - 

I 

3 = 
I 
I- 

. .  
t n I  ** 

oil Q z 9  

*I 00 



P 
;F 
m 
D 

13 

3: 
z 
I 
C 
D c 
i 
r 

** 

a 
' C  

I 
' td 

GI 
' C  

. .  
i . .  

. .  
! 

u: 

! 

. I  
0. n 

: I T  

H 

'r. 
Ti 

: c  

' 0  

0 
v 

. v  
0 

C 
' A  

. *  

* 

, A  ! 

I I 

I 

I 
! 

i 

I 

! 

! 
i 
I 
I 
i 

i 
! 

I 

! 

i 
! 

i 

. .  
' 0  
9 I 

0 .  
ci 

! 

I 

: . i  

j 
i .  

I 

. .  c 
i 
c) 
H . .  

' .  1 

! 
. i  

j 

_ .  ! 

. ,  

I 
. !  ' I  

1 

. .  

... :'I. I 
.. . .  

' >  . 
: . I  

. . .  . . .  .. . 
. .  . .  

. .  . .  
. .  

' !  
. !  

. .  
a .  

! 

1 
i 
i 

I 

i ! . .  
/ .  

! 
I 
1 
i 
i 

! .  
. .  

'D 
D 
c1 
E 

. .  
! 
i 
I 

j .  
! I '  . , 

' 1  .. .. .. i 1 ' .  ! . .  i 
i ' .  I 



. . . . ^ _  .. 

. .  i 
. : i  :, ' . . .I 

I 

. -  

I 

. .  

I 

! 

1 
i 
i 
!' 

, .  

. .  

. .  .. .. 
. .  

. .  . 
. i  

, .. . 

. .  

I 

. :  

I j 

I 

I 

I .  . .  
I 

I 

' !  

i . i- 
zn 

' I  . .  ! 
. .  .* 

I- 

. .  



. .  . .  . .  . : . .... i I 
. :  

i I 

i .  . :  1 
: .. , !  . .  

I 

j 
.j 

I 
i ! 

I i 

i 

i . /  . .  
1 
i 

i '  
I 

! . .  . 
! .. 
1 .. ' 

! .  ' . 
a 

i 

I 
I 
I 

. .  

. . ;  

1 . :. 
i 

. . I  

! 

! 
! 

. .  

j 

I 
' I  

! 

I I 

I 

I i 

I 

I 

I 
. .  

ri 

e4 PJ i 
r.4 i 
** +, , 
w z :  
t- L ' :  a u :  
m .  . 

(I: 
W 
iL 
Q 



. . . . . . . . . . . . . . . . . .  

. , 

I C  

IC 

i 

01 

! "I 
~ I t  

...... _. ..... - ........... ......... 

...... ........... ....... .......... ... 
. . .  . . .  
: 1.. , . . .  

'.,. .................................................................................. .. ....... 

,r ' . ._..  
, 

. .  . .  

' F l  
, i :. 

cz 

., 
I 'f 

'7. 

. . . .  / . . . .  
. ' 

..... 1 .................. .............. . . . . . . . . . . . . . . . . . . . .  ?I. . .  
I . I  .: 
. .. ._ .. . . . . . . .  ._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , ... 

. . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _  . - ..... ......... - . . . . .  

.of 
6; 

pi 
I '  

?/ 

LI  

I I  

1: 

........... 

1 . 
I 

. . . . . .  

i 

I 
.. _. ....... 

... 

. . . . . . .  

............ . .  .... 

...... ._ ... - .... -- .... . . . . . . . .  . . . . . . . . . . .  ............ 

lo l l ;  
............ .-..- ................. .................... _ _ _  ...... 

. . .  __ . _. . 

... -. . - . . . . . . .  .... 

._ ............. ._ . .  - . . . . . . . . .  

. . . . . . . .  . . . . . .  . . . . .  

. . . . . .  . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  -- . . . .  - . . . . . .  ._ ... .. . . . . . . . . . .  

. . . . .  _ _  . . . . .  . - . . . . . . . . . . . . . . . . . .  

Y ( 3 Y Y 3 - t  -Ibl/13-n (lk!) -ion 
A I I n I 1.3 w .L ~3 n i s z ~  

. . .  - . . . . . . . . . . .  - - . __ - ......... . -. ....... -. - . . . . .  ........ 

. . . . . . .  

......... .- - .. _. . . . . . . . . . . . . . . .  



j i 

i 

I 

. .  I 
I .  . I  

I . .  

. .  

! 

I 

I 

I '  
i - '  

! 
i 
. .  . .  

, !  

i- 

+* 



..' ! . .  
I 

I 

I 

I 

i 

! .  

! 

a ' . .  

i .  

j 
1 .  
! 

i 
i 
I 

I I 

i 
i 

' I  

' I .  

I 

, !  

I 
.! 

I 

I : .  

! 

I 

I i +  : =  .- 
; I  
i ' 3  

, 

!- 
'-I 0 . '  

iil : 
!.+! 
! 

. .  

! '  . I  

. .  I .  

! 

I '  . .  

** 
Q 

'a 
w ix 



. . .  
' '.. .. : I 

! 

j 
. .  

! .  

i 

' J :  

. .  

/ . .  

I 

. .  

* 
M 

, !  

I I 

I 
I 

i 

. .  I 

. .  

. . !  . .  . . . .  
. .  .. ... . , .. . 
' I . .  :' ! 

I 
: 
! 
j 

. .  

i 
I i :  
! .: 
8 .  

I. 
. .  

. .  

!. 

. .  . 

. I  , . j  

! 
. !  

I 

j 
j 

i 

i 
i 

I .  
, . .  i 

. .  . 
. .  

! 
i 
! 

. .  

. .  

. .  . .  

! '  1 
" i 

i 

.. . I .  

j .  
! '  I 

; .: ! 
I 

I 8 

j ' !  

' !  

i 

i 

1 
' i  

. .  

. .  



L. : . .  _ .  
I-. -_. 

*.:. 

! '  ..". 

! .  .e j 

I- 
C_ 



. . . .  ! . .  

j 

. .  

I 

I 
I 

I .  

! 

! 
' !  . .  

! 
. .  
: I  

' I  
I : i  

. . .  '. . . .  

1 .  

. .  . .  . : ... 



: . .  . (.... s 

I .; .. . , 
! ' .  , .  
: . .  

. .  
. .  

! 

: .  . I . .  i 
. .  

j 

I 
! 

I 

i .  

! 
i 

i 

! 
i 
! 

! 

. .  

? '  

i .  
! 

. .  

. .  

. .  

I 
! 

! .  

I. 

. .  

! 

ri 
c-4 
i 

-X 
I- 

?- 

c+ 



! 

i 1 
! 

i 

i 

j 

I 

i 

1 

i 

I 

i 
! 

I I 

I 

j " . ,  I 
i 
j 

. . .  
: > .  i '  . .. 

! '  

. .  

! 

i .  
! .  
. .  
!: ' 

. .  
i . '  ' 

! , :  , .  

i 

. .  

I 

I 
I 
! . '  

I :.. 

I . .  '. ! .  . 

. . . .: . I.. I .::.i:; 
: '  
j 

! .  " 

! 

I 
. .  

! 

I 

I . .  

. .  

. .  
. .  

! 

I 

'3 . 
!J-J i I 

_ I  

! 

. .  
I 

! 

i 
" i 

i 
: i  

i 

i 

I 

I ' :  
i 

. .  

I .  

. .  
I 



i 

j 

I 

I 

I 
i 
! 

I 
I I 
i 

i 

I 
! 

! 

! 
! 

! 

i I 
i 

! 

! 

: 

i 
i 
! 

I 
i 

I 

I 
i 
! 
I 
I 
j 

i 
! 

j 
! 
I 

! .  . . . .  

! 
! 

i 
I 
I '  

i 
I . .  

. .  

. .  

.. ' 

. . .  

. .  

. .  

. .  

. .  

I 

I 

i i  
: * '  

I 
! 
. .  

I 

I 

+.+ _. .. 

! I 

. i. :.... 

. .  

. .  

. .  

; ..: .-.. .... . %-' : 

. :  

I 

1 
I .  

I._. . ... 

I .  



! -7 
_. . .  

?. i  . ... ..I 
.. .-. 
i;i 

..... 
: ,  

..I ' 

. _  

..I i 

g i  

L.., 

. . .  . .  
i.. 1 i 

. .  

, 

I 
:I 

I 

I 
' I  

. .  

. . . . .  

. .  . .  . .  . . .  

. . .  
. . .  

........ ' :  . .: 
. . . . .  

. . . . .  . . .  
. .  . .  , :. . :: 

. .  
, . . .  

. . . . . .  . . .  i :  i . .  . . . . .  . .  . . . . . .  
. . . .  . . . .  . . .  
. . .  

. . .  . . . .  . . . .  . . .  

. . .  . .  
. .  

. .  . .  
. : . .  ,.! 

. .  . . .  

. .  

.... :.. .. 
1 .  

~ . '  
. : 

. .  

. .  

. .  

' :  

1 

, 
. .I 

.. : ... 
, .. ~ : . . . .  . . :  . .  . . .  . .  . .  
. . .  . . < ,  . . .  . . . .  

i ... . : . _ .  ... . .  
. .% .. . .  . .  . .  . :  
. .  

- 
. . . . .  ..<, 

. . . . . .  . . . . .  .... 
:. .: ~ . . . .  

. . . .  . . . . .  ........ 
.. : . . ". . . . . .  

_ .  . . .  
. . .  . ...:.. . .  
: . . .  . .  
. .  
: .:. . . . .  
. .  . .  . .  . . .  

. .  

. .  

. . .  . .  .... : .  . .  

. .  . . .  
. .  

.. . .  
. . .  . .  

. .  . .  
. .  . . .  

:: 

. . . . . . .  . .  

. ,  
. , _ . %  . 

. . .  . . .  
. . . .  
. .  

. .  

. .  
. . .  

. .  
. . . . . .  

. .  

. .  . .  . .  
. . .  . .  
. .  . .  

. . . .  
. . .  . .  

- ... :: v: :.> ...> . . . . .  : . . . . i .  .. : :.. ......... 
...:. .,: . . . . . .  . . . . .  

..... . .  . - .  . . .  . . . .  
, .-I 

- .......... 
::. :: I 

... ?. ..:% 

...... ...... . . . . .  . .  
. . .  . . .  . .  
. .  



. .  

I 

I 

. . . .  

. .  . .  

. . .  

i ". . . . .  

i 
i 
, 

' I  

. .  

I 
, .  

! i 
I 

I 

. .  . .  

! 

I 
! 

. .  

. .  

. .  
. .  

. .  
. .  

1 
1 

. :  

! 

i 
. i  

I 



I 
: ' !  
. !  

j 

i 

! 
I 
I 

. . .  . ,.:..: . . . . . . .  . j  

" "  I 
i . i.,: I 

! 
I .  

i i 
. I  I .  . .  

I 
I 

I 
! 
[ 

i 

i 
i 

I 
! 

i 
i 

I 

j 
j 

1 .  
i 
i 
i 
i 

i 

i 
i 

. .  

I 
! .  

i '  

j 
! 

, ! .  

... 

. . .  . .  
. .  

. .  . .  
. .  . .  

% .  . . .  

. .  
... 

. . .  
. . .  . . . . .  

...... . .  . . . .  
. .  < .  . . . .  . . .  

I :  

j . . . .  

! ' .  

! . .  
i .  

i .  

I .  
. .  
. .  i .  
I .  ! 
i 
I 

..~.. 

. .  

. . a  

. .  . .  

0 . .  
I n .  
In 
** 

4' 

I 

I 

. .  
. .  

I 

. . :  

I 
, 

9 
d 

r l j  
:J py I 

; 0 
. +  
0 

In 
0 

0 

' R  

rl 

x .  u 

+* 
a 
W 
it 
a . 



! .  
I .  

I :  

I 

- 1 0  

H 

- 
U ' H  G 

-1 
i 

* 
0 x 
i 

. .  . .  

. .  . .  

. .  
. :  . .  

I 

, ' !  

I 

i . .  



I 

. .  . .  
! .  . . .  . .  
. .  

. .  . .  
' ' _ ' I  

! 
! 

. .  

' I  

. .  

! 
! 
I .  

. .  

I .  
I '  

i 
I .  

1 
.( 

I 

i I ' .  

i 
I 

. /  

1 

i 

i . .  

. .  . .  . .  . .  

. .  
, I  

i I . .  i 

. . '  i 
' .  ' I 
. " i 

. .  

. /  
I 

I 

! 
. .  

. .  
I .  

I 
. .  . . . .  

! 

N 
I 
ic 
I- 

** . a 

a 
W 
E 0 z .  



I 

I 
I 

! 
i 

! 
i 
I 

' !  

! 
I 

i 

. .  . .  

. .  
' I  

I 
. i  

! 

' I  ' .  I 

! 

' ;  
i 

- 1  

j . .  
1 
! 
I 

! 
i 
I 

! 
I 

i 
i I 

I 
j 

j 
I 

I 

i 
I 

I 
I 

. . .  ! '  

I 

' I  ' 

I 

. .  . .  

I 

. .  

I 

! .  

: ,  

! 



! .  I :  . .  i 

.: '. , :.. ".I 

. .  

. .  

I 

i 
i 

! 

! 
! 
i 

I 
I 

i 
I 

i 
I 
I 

I 

1 
I 

i 

I 
i 
! 

! 

! 

i 

i .  . . . .  
. .  . 

! 
i 

.. ' .  I 
.:%. I 

! 
! 
I 
I 

I 
i 
I 
I 

. :  ! 
I 
I 

I 

i I 
! 

! 
i 
i 

. i  
1 

1 

i 
. . i  

I 

. .  

.! 
I I '  

a .  

i '  ! '  

' .  

0 :  

! 
. .  

n 
n 

w 
Ul 

J 

= 
0, 

r 
W 

U 
U 

. .  

. .  

, j  . 

I 

I .  

I 

C'C . 



. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . .  . .  .- 

- . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -. - -.-.. ......... ..... ..... ................. 

. . .  
_.-. . . .  

1.I.I , "1 

. . . . . . . .  . .  . . .  

. .  . 
ANAL.YSIS3 TIHE:' I O i ' O ' . '  'MINS-" "IDATE: 1'9-DEC-'80@11'4: 1'9 ' " . . . . .  

SAHFLINGI TIME:168+0 HOURS CFM: 2*0 
DECAY= 166+3 HOURS 

. .............. . .  . .  _ _  ._ - - ._ . . . . . . . .  

. . . . . . . . . . . .  ........ - _ . . . . . . . .  ...... 

........ - .  .... . . . . . . . .  

NU + 

2 

PRIMARY GROSS, B K (:; D EFFLUENT A c T . w r r Y  F:' 2: L'rER 

I1IEN.f. ISOTOF'E, COUNTS LL,D CPMt-ERROR EFFIC VOL(ML. )  U-CI/ML t-ERROli' U-C1: +-ERROR 

MN-UAULT PU-239 

... 

PAGE 1 
XMPC 

. . . . . . . . . .  _ _  - . . . . . . . . . . . . . . . . . . . . . . .  

11, . ?  0.149 0,075. 0,322 

. . . . .  - . . . . . . . . . . .  . .  

8 , 3 3 E t 1 1  

. . . .  . . . . . . . .  . . . . . . . . . . . .  . .  ._ . . . . . .  

. . . . . .  . . . . . . .  .. - ................ . . . . . . . . . . . . . . . . . . . .  - 

. . .  

. . . . . . . . . . .  - . -- . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  _. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  - ............ 



I 

.-- F. 
. i- - ........ .I.. . .  . .> . , .  .. . .  : . .  . .  ... . .  . .  . . . . .  

. . .  . .  

. . .  

. .  

. . . .  
% .  

. :  . . .  
. .  

. .  

-.. 
'- 

. .  
... 

F" 

. .  

. .  

. . .  . .  

.. *:: 

. .  
. .  

... 

. .  
. . .  . .  

. .  

. .  

... 
. : .  . I. . 

. . .  
,. . 

1 .  

. .  

- 
... .,;:..<.:; 

........ 
. . . .  % . . . . .  
. . . . . .  . . . . .  

: ' .. , .:.. 
....... : .: . . . .  . .  :. ?. . . .. . 
. . .  . . .  .:. 
. .  . . .  . .~ 

.. ..: . :;, . .  . .  . .  
. .  . . .  . . . .  

. .  

. .  

. .  
. .  . .  

. .  

...... . . . . .  ..... 
.... . .  . .  

. . .  

. .  

. .  . .  
. .  .: 
. .  . .  

. .  . . . .  I 
: .  
. .  . .  :. . . . .  
. . . .  I .  . ... .... < <. . .  

. .  
. .  . . .  . . . . . .  

. .  

. .  
. .  . . .  . .  

. i  ! 

- . . . . .  
...: " ..;' . 

>..<. :I, .. : : 
<. . .?, : ..... 

' .., . '. 

. : .. : . .  .. , . . . .  . .  . . . .  . . . . . .  

.~ ...: ~. . . . . . . .  . .  

. . .  . ,. 
. .  

. .  

' . .  . .  . . .  . .  
... 

I 

i .' i 

! 

! 
i 

I 
I : 1 j 

i I 

- .... . . .  . . .  . .  . .  ,.. . . . . . .  . <.. . . . . .  . . . .  
! i . '  



. . .  
I !  . . . .  ! 

1 . I  

i ! 

I 
i 

I 
I 
i 

I 

. .  1 

' i  
I 

I 

I 
. .  

! 

j 
i 
i 

I 
. I  

I 
1 

i 
! 

! 

i 
! 
I 

! 

I 
1 

. .  . .  
. . .  

: .  I 

I 

1 
1 
! 

i 

. .  
' I  . .  

1 

. .  . .  
. :  

' . .i 
' i  

! 

I .  

! 
i 
1 ' :  

j 
! 

. I  

I 

j 

I 

. .  
i . .  

. I  

i 

G 
Q 
w 
is 

I 

**' . 

u. 
y :  
? - '  
I-: 

, .  
I .  

I 

. .  
!- 

m !-I II 



I ' I  

. .  
. .  

I 

. .  

'.. [ 

. . j  : 
. .  . . .  :I 

! 

I 

! 
' I  

I 

i 
I 
' i  

.- I 
I 

.i 
, i  i 

i 

I 

I 
I 

I i 
i 
i 

I 

I 
I 

I 

n 
: n  

m u  
, rn 
! J  

3 
:i 

: E  
I s  

! U  
. ' W  

. . .  ; 

! 

. r i  . #  
l Z  

i s  
I u3 

I I C  

3 

>- w 

! '  
I .  ' ' .  
I . .  . ,:. . . .  

j ,. 

i I :  ' j: . .  1. ..: 
. . .  . :  . . .  

I . :  . 

! '. 

I .' .: 
: .  . .  

! 
i 

I 
! 

1 :  
I 
I 

! 
I .  i 
j 
. .  

! '  
! 
I 

I 

I 
! 



. .  . i  

i 
i 

: 

! i 

i 
I 
I " I '  

i 
! '. 

i 
I '  ' .  

I ! 

I .  

i CI 
I 

i 3  
! I 

I 
! ! 

' 

.! 
i 
: . .  
I 

I 

! 
I 

. .  

I :  

. .  

! 

. .  

. .  I 

I . .  I ! :  ' 0 ;  
I 4 1  

* * * I  
9 3 0  j - .  . 

bi 1 
; . a ;  
II N j 

I i 
I ! 

, .  

4 .  

i 
. !  

I 
: . !  

3 3 
* '* 

! 

3 ;  
I ! : *  

! - v  

. .  
' i-- 

:x !L! 
.- - y .-; 
2 
:e 
!: 

. .L 

I .  : --. ... 

-.. 
** 

I 

. . ... . . 
5.. . .' . . .. ._ . .. . _  .. . 



/ 

1 ;  
! . . . .  _ ._ __ _ -. ... . . . . . . . . . . . . . . . . .  _. - . . . . . . . .  -.I..- .M. . - If-.t: . ....... ... . ._ . . . . . . . . . . . .  - . . . . .  

. . .  . .  : ....il . .  E J ]  
. . _  . .  

: ' .  a . . . .  
. .  . .  

. . . .  

. .  

. . .  . .  . .  

- .. .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  ... ... ........ ---- 
AREA: TA21-U TYPE: ,'STACK. SAMPLING PERI'OD 04-JAN-80@16:00 T,HRU l l - J A N - 8 0 @ 1 6 ~ 0 0  ' . .  

SAMPLING] ..TIME.;l-$8-;0 ..HO,URS ..CFM: z.,.o - I. 

.- 1 ' 5  ; I  
I 

...... .... ......... . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..... .. .. ......... .. . .  ANALYSIS3 TIME: 10+0 MINS DATE: 18-JAN-80@13:46 
. .  

. .  

- .  
. . . . . . . . .  . . .  ....... . . . . . . . . .  __.. . . . . . . . . . . . . . . . . .  I-.. 

I 

. . . . .  

. . . .  ' .  . . . I  . . .  . I  .. ' ' l a  
. .  

DECAY= 163.8 HOURS ..: 
. .  

. . .  

7 ;  

. . . . . . . . .  

I NO+ IDENT*  ISOTOPE COUNTS LLD CPMt-ERROR EFFIC  UOL(ML) U-CI/ML t-ERROR U-CI +-ERROR XMPC PAGE 1 .  

. . . . . . . . . . . . . . . .  1 413-flAIN- ... U-235 8505. . 10 . O ~ 1 7 ' , - . . 0 ~ ~ 9 0  oi-345 .7.*.79E+l. 3.48E-12 .7..44E-1,3 ."fi..l"7 & & .....-..-5-F.83P..-....-i-74Et01.. WAR'ENG.-..-. . ; 
2 313-MAIN U-235'. 2727. 8 0,116 0.075 0,354 4 .87Et12  ?+74E-13  2.10E-13 4,742 1,022 4 * 8 7 E t 0 0  ' t 

3 313-INC U-235 140. 2 0,200 0.447 0.332 ~,I~E+IO 5 . 2 6 ~ - 1 4  1 ,2o~- i4  0,004 0.001 L ~ ~ E - O I  
1 

I 
. .  [ .. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  - _. ..... _ _  .......... . . . . . . . . . . . . . . . . . . . . . . .  _ . -.-- .. ...... ...... - - 

. . . . . . . . . . . . . . . . . . . . . . . . .  __  . .... . . . . . . . .  . . ' 
, I 1 .  
t 
} 

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . .  . __ . 

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . .  
' 

' .  

. . . . . . . . . .  ........ _ _ _ _  .................... 

. .  

...... . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  'E 

I ' 
1 

. . . .  . .  . .  . . .  . . .  * ... . .  . .  . . . . . . . .  . . .  

. .  . .  . .  

. . .  

... . . . . . . . . . . . . . . . . . .  . . . .  . ......... ........... _. -- ._ ___ . . . . . . . . . . . . . . . . . . . . . . . .  ..... . . . . . . . . . . .  . . . . . . . . . . . .  
, 

- - - 

. . . . . . . . . . . . . . . . .  _. . .. -- .......... . .  .......... .- .. . . . . . .  . .  

. . . . . . .  ......... ....... --. 

i 
I 

......... -. ............ .... ..... - 

. .  ..... .- . . . . . . . . . . . . . . . . .  .- . . . . . . .  - ..... ... - . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ._ 

::I 
:;I IC 
"i 

l'i 
1,:: 

aa 

I 3  

1.1 

2.3 

1" 
1' i ;;I !::I 
a i  

34 

' 1 1 1  a 7 ~  

1* 

A 
41 

41 

&a 

1. 

. . . .  

. ............... .................. 

I 
t I. 1 '  

I i  



.- - 
I . . . . . . . . . .  ... . ...... .. . . . . .  . .".. . . . . . .  - - . . .  i 

I 
i 

. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  .... .... ........... . . . . . . . . .  . . . . . . . . .  ........ . . . .  --.--- ._ .............. _ _  . . . . . . . . . .  . . . .  

C C  I M P U , L  S E 33 

. .  . .  
AREA: TAZI-U TYPE: STACK SAMPLI'NG PERIOD ll-JAN-'80@16:00 THRU 18-JAN-80@16:00 

... .......... . - .- . . . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . .  - .- 

ANALYSIS3 TIME: .lO*O MINS DATE: 25-JAN-80@14:22 
SAMPLING3 TIME:168+0 HOURS CFM: 2,O 

t 
1 
I 

.......... . 
I 

... .- . . . . . . . . . . . . . .  

' ;  . . .  

... ..... ..._- 

. .  

.. ......... - 
.. :, :. 

.I 
..... - ...... ... .... ._. . - 

F ILTER F'RIMARY 
I 1, EN .... .lrS 0 0 p E... ... - N O *  

1; 

'I- 

t +  

I1 

I S  

;.;;<: 
a: 

i' . I 1 , . .  

1; ,'. 

ab 

21 

- . 
' [ a n  

. . . . . . . . .  -. . . . . . . . .  

.................... _ _  . 
, 1. 

I 

. . .  . 
. . . . .  .. _. . - .. .-_...--_-__-_--- _. .................... _-.. 1:: 

. . . . . . . . . . . . . . . . . .  _. .- .- .- ................. ................ f 

., 

........ - _._---__.-_---_-____._... - ........ __ _. ........ - I 
i 
I- 

-- 
.............. --..- - . . . . . . . .  . . . . .  

. . . . . . .  ......... . . . . . . . . . . . . . . . . . . . . . .  . .  . .  ... ....................... 

11 

. .p . :  

1 1 6  i: 
16 

17 

31 , '  

3. . 
i' 

.I :. 
LZ 

11 

. . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  .- . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  _- . . . .  ...... - 

. . .  

. . . . .  . . . .  

. . . . . . . . . .  . . . . . . . . .  

. .  

. . . . .  .... . . . . . . .  ....... 
. .  

. .- _..-------- ... -.- ... - ..... . _- ..... ._ . .  -. .. .._ ....... ... - . . . . . . . . .  

. . . . . . . . . . . . . . . . .  . .  

. .  . .  

................. 

. .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .....-. . . . . . . . . . . . . . . . . . . . .  .......... 
. . .  

. . . .  

.............................. - ..... - . . . . . . . . . . . . . . . . . .  ...... - . . . . . .  

. . . . . . . .  .......... - .. .- . .  .... __. . . . . . . . . . . .  

. . . . . . .  - ........ ._ ........... ..... _- ..... - .... . . . . . .  -. . . . . . . . . .  

.. .................. .. ._ - . .- - ._ - .. - . . . . . . . . .  
. . .  . . .  

................ ----.- --- 

. . . . . . . . . . .  ....__ -_-- ... 
. .  . . . . .  . .  X .  . .  

: . . . .  . I .  

. .  . .  



. .  

. .  
. .  

. .  

. .  
, .  . . : 

. .  . .  . .  
. .  
. .  

. .  

. .  

. .  

. .  

. .  

. .  

.. . 

" .  . .  
. .  . .  

rfi. ?S 
d 
I 
IM 
co 

' 9  

1 !! ' +  
a u 
Ini cl' 

+. . .  

I '  
I 
! 

I 

I 

I 
I 

- 1  



--- 
. ' 



. I  

. .  
I .  

! 

I 

. .  
I .  

. .  
! 
! 
i 
! 
I 
I 
I 
I 
I 

i 
I 

I 
! 

1 

i 

i 
I 

I 

: j  

I 

. I  
I 
I 
I 

I 
I 

I 

I 

, I  
I 

I 
I 
i 
I 
I 

i I 

I I 

I 

I 
I 
I 

I 

I 
I 
I 
I 
I 

. i  

I 
I 

I 

I 

i 
' i  I 

I 

I 

I 
I 

1 

I 
I 
I 

I 

i 

I 

i I 
I 

I I 

I 

I 

I 

I 
I 

I 

I 
I 

i 

. .  j 
I 

I 

I 

I 

. .  

I .  

i .  

i 

I 

I 

! 

: ! -  

: I  

' j  
. .  

I 

u :  
C L '  
2. 

i 



. .  
. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  --.I 

. .  

, ..,, 

1.1 
171 

l a :  

. .  
. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  --.I 

. .  

, ..,, 

1.1 
171 

l a :  

1 

' I  
I 

I 
I 

_ _  . . . . . . . . .  . I  . . . . . . . .  . . . .  

" . [  

. 

. .  

. . . .  
C C  I M P U L S E 31. ." . .  

. . .  
. . .  . . .  . .-. . -. . . .  ........... ._ . . . . . . . . . . . . .  

AREA: TAZl-U TYPE: STACK SAMPLING PERIOD 27-JUN-80@15:59 'THRU 

. ,: 1 : _ _  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. ................ 

03-JUL-80@15:59 ii ~ 

. . . . . . . . . . . .  . . . . . . . . . . .  ..I; . . . . . .  - .......... . . . . . . . .  

eNALYSISJ TIME: '10+0 '' MINS' DATE: l l - J U L - 8 0 @ 1 3 : 2 1  
... SAHPLINGJ TIME:I44+0 .HOURS ". .CFM: . 2 + 0  

. .DECAY= 189-.4.-HOURS ..__.. . . . . . . . .  _._.. . 

. F ILTER PF~IMARY .GROSS m e n  
NO + IDENT . ISOTOPE. ' ' COUNTS LLD CPMt-ERROR E F F I C  

1 '413-MAIN .U-235 . 9 7 , '  10 0,183 01099 0,303 
2 313-MAIN. .. U-235 2449, . 8 .  0+1i6'0,061' 'O.i.325.- 
3 313-INC U-235 32 8 0,127 01050 01338 

' ' 1: ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . ' 1 -  .. .... __ .. 
B" 

EFFLUENT 
. . UOL(ML1 

- . ....... . _ _  ........ _. . . .  I:: ; I; 

6 + 68E.t 12 
4;17Et12 
7 + 0 2 E t 1 0  

.. 

.... -. ............ - . . . .  ......... - . 

. .  

. .  

..... ..... 

. . . .  .. .......... 

- . . . . . . . .  

. . .  

. . . . .  .... _. ........... - . 
. .  . .  

. . . . . .  - . . .  . . . . . .  ... . . . . . . . . . . . . . . . . . . . . . .  ----- ..... ......................... 

. . .  tl- 
. . .  . . . . . .  _. ... .___ . . . . . . . . . . . . . . .  

... .. ....... .............. .. ............ - , - - - . .  _- . .. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  - . . . . . . . . . . . . .  



_ _ _  . . . . . .  . . . . . . . . .  
. - -_ .. - 

. . . . . . . .  . . . . .  . . . . .  - . .  . .  . . . . . . . . .  - .... . . . . .  - ._ . . 
. . . . . . . .  

C C I M P U L S E I I  

. 

. .  
. .  . .  

11--JUt-80@l.5: 59 .................. ... ........ - __ . 

,ANALYSIS3 TIME: . I O t O "  MINS DATE: 18-JUL-80@14:19 , 
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DECAY= 166t3 HOURS. . 
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I" I L'TER P R r m w  GROSS BKGD EFFLUENT ' 

NOt IDENTt ISOTOPE COUNTS LLD CPMt-ERROR EFFIC V O L  M L  1 

1 413-'kAIN U-235 388 + 6 0,072 0 , 0 5 6  0,332 ' 8t90E.i-12 
. .  . . .  

2 313-MAIN U-235 5868; .  5 0,050 01043 O t 3 3 4  5 + 5 7 E t 1 2  
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U-CI/ML t-ERRCIR 

.. ~ 
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NO* IDENTt ISOTOPE '.'. COUNTS LLD CPMt-ERROR EFFIC . UOL(ML) U-CI/HL +-ERROR 
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AREA: ' TA21-U TYPE: STACK SAMPLING PER1011 18-JUL-80@15:59 TI-IRU 25-JUL-80@15:59 . 

I ANALYSIS3'TIME: I010 MINS DATE: 04-AUG-80@13:46 . . 

SAMF'LINGI T IME:168*0  HOURS CFM: 2*0 
n,ECAY= 2 3 7 * 8  HOURS 

I- I L 'r E R P R I M A R Y  GROSS EKGD .EFFLUENT A C T I V I T Y  
%MPC .PAGE 1 NO+ IDENT, ISOTOF'E COUNTS LLD CPMt-ERROR EFFIC . UOL(ML) U-CI/ML +-ERROR . u-CI t-F:R'ROh' 

1 413-MAIN 11-235 80 + 5 0 ,050 0,043 0,326 7e79Ei-12 'J+Ot3E-14 7+47E-.15 0,240 0,058 1 + 5 4 E - 0 1  . 
2 313-1'lAIN U-235 3284 * 4 0 ,033  0,035 0 , 3 2 1  4 + 8 7 E + 1 2  I+29E-I2 2,79E-13 6*300 1,357 0,47E+00 WARNING 
3 313-INC U-235 96 + 6 0 , 0 7 2  0,066 0,338 ' 8 . 1 9 E t 1 0  3 + 5 6 E - 1 4  8*4RE-:L5 O*OO3 OeOOI 1 + 7 8 E - 0 1  
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...... .- 
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AREA: TA2L-U TYPE: STACK SAMPLING PERIOD 14-NOV-80@15:S9 THHU 21-NOU-80@15:59 
- .......... . . . . . . . .  . . .  . . . . .  ..... . . . . . . .  

. .  
ANALYSIS1 TIME: 1010 HINS DATE: 01-DEC-80@13:25 
SAnrLING] TIME:'1&8',"0 "'HOURS, "CFH: 2;0 . . . . . . .  . . . . . . .  

DECAY= 237.4 HOURS ' 

. .  

F.1 LTER . ..l>RI.MAR)C.-.- -GROSS . . . . . . . . . . .  ....... .AC-FIV I :FY ........................ --.BK.GD - EFF-tUENF 
NO e IDENT + ISOTOPE COUNTS L.LD, CPMf-ERROR . EFF IC  LJOL(M1,) U-CI/ML .).-ERROR 

1 413-MAIN U-235 ' 4920. 8 0,111 0,048 0'+'321 7 + 7 9 E t i 2  1 + 9 4 E - 1 2  4e17E-13 
2 313-MAIN U-235 16683, 7 0,094 0,058 0.330 4 + 8 7 E t 1 2  6 + 3 9 E - 1 2  .1+37E-12 

5 0+061 01059 0.325 8 + 1 P E t 1 0  ' , 1 + 0 4 E - 1 3  2.e31E-14 
. . . . . .  . . . . . . . . . . . . . . . . . .  -. .. .................... . . .  - . . .  - ... . . .  . . . . . . . . . .  

267, 3 313-INC U-235 

. . . . . . .  

... .- .... ................. _. . . . . . . . . .  . . . . .  

... .... . . . . . . .  ......... - .......... 
...... 

. .  . . . . . . . . . . . . . . . . .  __ -_ ....... - ..... -- -- -. __ ....... ...... 

. . . . . . . . . . . .  - ... ...................... . .  

........... 6~ ....... p 
U-CI  +-ERROR %HPC 

15.0Y1 3 + 2 4 7 . 9 + . 6 9 E t . 0 0  WARN'I-.NG.. . . . . . .  . .  

31,133 6+689 3,20EtOl 'WARNING ' 

0,008 0,002' 5 + 1 8 E - O i  
. . . . . . . . . . . . .  ... ........... 

. . . . . . . . . . .  ....... - 
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AREA: TA21-U TYPE: STACK SAMPLING PERIOD 21-NOU-80@15:59 THRU 26-NOU-80@15:5? 
. . . . . . . . . . .  . . . . .  . . . . . .  ._ . . .  . . . . . . . .  

ANALYSIS1 T I M E : . l P , + O .  HINS. DATE: OS-DEC-80@17:28 

DECAY= 217,s HOURS 

+. .. - ...... .. ...... - .  ........... _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SAMPL I t G I -  T - I M F a  20.; O'-'HOURS--"""CFH + h +  

FILTER PRIMARY GROSS EKGD . _._ EFFLUENT' A C T I V I T Y .  
NO+ IDENTI ISOTOPE COUNTS LLD CF'Mt-ERROR EFFIC  UOL ( M L )  LJ-CI /ML +-ERROR 

. .  ..... . . . .  .... .4 . - . ~  - ._ 413-M#.IN .u-235 ...1-~6'o; 8..0 133.. 
+ + ?7EL-14 ' , =,27 ' d * t 6 E t i Z - - -  8*59E-14' " c -e 

2-.313-MAIN . U-235 3686+ 11 0,199 0,139 01328 3 + 4 8 E t 1 2  1 * 9 9 E - 1 2 '  4+28E-13  
3 313- INC U-235 443 8 0+111. 0.096 0,343 5 + 8 5 E t 1 0  2 + 2 8 E - 1 3  5+02E-14  

. . . . .  . . .  . .  

. . . . .  . . . . . . . . . . . . .  

. . .  

. . .  . . . . . . . .  

.................... - ..................... - . . . . . . . . . . .  . 

. . . . . .  

. . . . . . . . . . . . . . . . . . . .  . .  

.... 

u-CI 

.. 

... 

. . . . . . . .  . . . . . . .  - .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. ' . : . .  . . : .  .: , I  1 . .  

. .  

... - ._- ........... B'.f#P--.1; . . . . . . . . . .  

t-ERROR , XMF'O ' '. .' 

.. 
(). + ...4-7* o'--1-09--4-5-(5F + - ~ 

6+917 1+4YO ?+Y4E. f00  WARNING ' 

0,013': 0+003 1 e 1 4 E t 0 0 .  
. . . . . . . . . . . . . . . .  ........ -- .... ... ............ - . . . . . .  ... ._ . .  . .  
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STACK SAMPLTNG .PER'Ion "03.-.'DEC-g0[?15;39 "THRU.-I' DEc. 80Q1.5 4 ; . 2- I :s 

HIhS DATE:' 19-~t"-S0@1'4:'I9-'' .' . . .  . . . .  . . . . . .  
. .  

. . .  . .... . .  . .  
HOURS CFM: 2.0 

% , 

..... ...- .................. .......... ........... .... , . . . .  _ _  . .  .. . . ~  ..... ---.- .... 

GROSS BKGIl EFFLUENT A C T I V I T Y  PAGE 1 
, COlJNTS LLD CPMt-ERROR EFFIC WUL,(ML) 1J-CI/ML +-ERROR u-CI +-ERROR XMPC 

. ._. _. . ._. . .  ................ . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  ' 
1981 7 01094 00046 01327 7179Et12 7+62€-14 1172E-14 0,593 01134 3181E-01 

' 6646,. I1 01211 01078 01328 4987Et.12 '2156E-12 5+51E-13 12,475 2.683 1+28EtOI  WARNING 

AREA . TA21-U . TYFE :. : 
1 5  

1.2; 

I 

I / .  

II .' 

I1 

I1 

,.I : 
I5 

ANALYSIS1 TIME':. 10;O 
SAMPLING.3 TIME:148+0 
DECAY= 16613 HOURS 

. . . . . . . . . .  ........ 

. FILTER P R I M A R Y  
NO,  r i m r r +  ISOTOPE 

1 1 * 1 1 4 I J 

, ' I 

I 
. ...................... . . . . . . .  _ _  . . . . . . .  ..... .._ 

. 
. .  

' : '  . ._. . . . .  .._ . -_ ... __  _ . . . . . . . . . . . . . . . . . . . . . . . . . .  _-_-__ ................... 

1 413-MAIN U-235 
2 313-MAIN U-235 
3 313-INC U-235 
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AREA: TA21-PU TYPE: STACK 

. 

. . . . . . . . . . . . . . .  - . . . .  . .-. ................. - 

ANALYSIS3 TIME: l o t 0  MINS 
SAMPLING1 TWME:168tO HOURS 
DECAY= 1'66+4 

1 324-EXH 
3 1so 
4 5-EAST 
5 530-MAIN 
6 5-WEST 
7 401-PRO 
8 4-WEST 
9 3-EAST 

10 3-WEST 
11 2-EAST 
12 '2-WESl 

. . . . . .  .......-..-..-. .... 

. .  . . . .  
C C  I M P U L S E 11 

. . . . . . . . . . . . . . . . . . . . .  __- ....... _. .... _ . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . .  . . .  ---- 
. .  

. .  SAMPLING PERIOD l l -J~N-80@16:00 THRU 18-JAN-80@16:00 

.... .............................. .... . .  ......................... ..... . - .-- . . 

. .  . .  . .  

.. . _  ............... - ... .- . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  

..DATE: 25-JAN-80@14:22 
CFM:. 210 

. . . . . . . . .  .. . . .  ~ .... .- ....... . . . . . . .  - . . . . . . . . .  

PRIMARY GROSS EKGD EFFLUENT . A C T I V I T Y  
.-!fSOTOPE- ..... COUNTS U-[=I./pfL .... .. -.CPM+-ERROpEF-F-Ic- - ......... .-.VOlr;-fpfL ). 

PU-239 41 9 01138 01060 01360 
. . . .  pu-239 23 1' . 6.. .0 t 0.72 0 t 0.75- 0.t 350 .. 4 t 2.1 E t  1 2 8 t 05E-15 

. ..Puaz-3y--. . . .  It-;.. .? -0 -00 .0-..447.-0--.?58 ...... 6 ..... 5zE+1? ..... 3- 18E-t5.. 

PU-239 31 7 01,105 01091 0.338 
FU-23Y 2t 8 0,116 0.043 0.339 

.- * A  & 

PU-239 5t  . 10 01172 0,162 01323 
PU-239 13t 2 Ot200 0,447 0.341 4113Et12 4.08E-15 
PU-239 11, 0 O t 0 0 0  OtOOO 0.351.. 4t.13Et12 -.3t96E-15 
PU-239 2t 5 Ot044 O,tO39 01343 
PU-239 3t  9 0,150 01055 01310 
pu-2-39.. ot, . 5 ot050, 0 * ~ 4 3 . . ~ . ; + + + ~ . .  . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . .  

... . . . . . . . .  . .  

... .- . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  .......... ...... .................... ... . . . . . . .  

... . ...-. .... ... . . . . . .  

. . . .  . . . . .  . . . . . . . . . . . . . . . .  -. . . . . . . . . . . . . . . . . . . . . . . .  - _ _  . 

. .  

. .  
. %  1 j/:j 

2 t 43E-15 

6E- 15 

1 t31E-15 
1 t47E-15 

. .  

.............. ..... ...... ........................... . . . . . . .  . .  
. .  . . . .  . . . . . .  . . .  . :.:: 

. . . . . . . . . . . . . . . . . . . . . . .  .. 

.............. ..... ...... ........................... . . . . . . .  . .  . .  
. . . .  . . . . . . . . .  

' . ' '. . :!# . .  . :.:: 

....... i , . .  . I .  

. . . .  
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AREA: TA21-PU TYPE: STh.Ct S..MPLING' PERIOD 18-JAN-80@16:00 THRU 
. . . .  ... .......... --. . . . .  .................... . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..-.-.-- 

25-JAN-80@16:00 
............. . - 

. . .  . . . . . . . . .  __  . . . - - ... ._ .. ........... - . _- -. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

.... . . . . . . . . .  ._ .. - L-- - ... . . 

t-ERROR U-CI  +-ERROR . XMF'C PAGE 1 NO 1 IDENT. ISOTOPE .COUNTS LLD CPMt-ERROR EFFIC,  UOL (ML 1 U-UI/ML 

1 
3 
4 
5 
6 

: 7  
8 
9 

10 
11 
12 

324-E%H. PlJ-239. 5, 8 0.6127 
150 PU-239 25 1 9 0 1 1 4 4  

5-EAST PU-239 31 13 01261 
530-HA IN ......pH- 9.39 .. . . . . . . . . . . . . . .  4. . . . .  &. 0 ..06.6 

L 

. . .  

216I.E-15 01037 
. . . . . . .  ..... . . . . . .  .- . . . . . . . .  . . . . . . . . . . . . .  _. . 

0*011 1 +45E* fOl  WARNING 8171E-15 

.................... 

2 * 9 1 E - 1 5  
.......... - ........ -- .. ......... .................. _.__: .... 

0.008 4185EtOO 
.. ._ . . . . . .  _ _  _. . . . . .  .......... 

1124E-15 0,019 6 1 5 2 E t 1 2  5-WEST 
401-PRO 

4-WEST 
3-EAST 
3-WEST 
2 -EA S 'T 
2-WEST 

PU-239 81 5 01050 
PU-239 71 11 01211 
F'u-239 .. 4 1 -  8 O * ' l l l  
ru-239 61 6 01077 
P u-239 15* 7 01100 
PU-239 . .  . . 3 + .  . 9 01161 
PU-239 31 ' 5 0.055 

. . . . . . . . . . .  . . . . . . . . . . . .  

01061 01326 
01138 01311 
01065. 0 1 3 2 4 .  
Oe050 0,336 
01090 01343  

0,045 01325 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.'I. . . .  
0+0lO 8 1 6 Q E t 0 0  WARNING 
................... .-- ..................................................... 

5 5 4 E t  12 
.. - . . . .  

5116E-15 
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1 a 78E-15 0 1029 
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. . . . .  . . . . . . .  - _ . .  . . . .  . . . . . . . .  - . . . . .  . . . . . . .  
. . . . . . . . . . .  ..... .... . . .  - -. - - - - . - .  . . . . . . . . .  _.. _-.- .. ._ . _ - . _ .  

. 1+92E--14 4*?1E-l5 O t 6 1 1  0 , 0 0 3  L?t2OE+01  WARNING 
. . . . .  ... . .- . . . . . .  ._ ... .- ........... _. ..... . . . . .  .~ :_..._.. f :  

- . . . . . . . . .  

1.17: . .  
II  . 
I# 

- . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  .__.. . . _ .  . - - -. ..... . . . .  - . .  _ _  ... ... I . . . . .  . . . . . . . . . . . .  .[ C' -.I. i.l F' 'If .L S-..E,. I.]. 
. . . .  . .  . .  

AREA TA21-F'U TYPE STACK SAMPLING PERIOD 22-FEH-80@16 :00 THHU 2P--FEB-80@16: 00 
. . . . . . . . . . . . . . . .  . . . . . . . . . .  .- . . . . . . . . . . . . . . . . . . . . . . . . . .  - --.-- . -. ... _. . _ _  . ~ .. - _- . ... . -- .-- - ..... - - 

, 
..._.. 

1 324-EXI-I . F'U-239 207 * Y 0,138 Oi108..Oi-340- . ,4t05Et13 
3 150 F'U-239 63t 12 01222 0,130 0,339 4+21Et12 
4 ,  EAST PU-239 10, 12 0,222 G . t . 1 3 0 .  0,336 
5 5 3 0 - ~ ~ 1 ~ .  .pu-.239. . . . . . . . . .  3 ......... ..s.. O-i 055...0--04.&-+~ 537. . . . . . . .  

6 5-WEST PU--239 - 2 ,  -1 12 0 , 2 4 4  0,137 0,349 

8  WEST ~ u - 2 : ~  4 t  . . 1.1. o , a l l  ot-1-24. 0*.330 ' . . . . . .  

9 .3-EAST FU-239 5. 5 0,055 01058 0,330 
10 3-WEST F'U-239 6 ,  6 0,072 0,036 0,325 
11 2-EAST PU--239 t L  t &  

12 2--WEST PU-23Y 1. 5 0,061 01065 0,330 

& *  

7 40.1-F'RCl FU-239 53 5 0 , 0 5 5  OtO52 01345 5 e 6 7 E t 1 1  

. .  4 ,  . 12 0 , 2 4 4  ...o .... .~..-8..#..33.3.7 . . . . . .  

. .  

. . .  ........ 

. .  

................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  '.. $4 
. . .  ..... . - - .. . . . .  . . . . . . . . .  _. ._ - _ _ _  __ 

. . . . . . . . . . . . . . . . . . . . . . .  __ ... ._ . . .  

. . .  . . - - -  

........... ............. -. -. .. . . . . . . . . . . . . . . . . .  .- _- .. 
. . .  . . .  . . .  . .  

. . . . . . . . . . . . . . .  . . .  . . . . . . . . . .  . . . . . . . . .  
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_ .  

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . .  - -- -. 
. . . . . . . . . . . . . . .  . .  . . .  . . . . . . .  . . . . . .  . .  : . 
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. . ' . I .  
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. .  . .  

, . . : .  

. . . . . . . . . . . . . . . . . . . . . . . .  ....... . . . . . . . . . . .  

. .  ....................................................... ._ . . .  

. .  . .  . .  , 
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1 :: 
....  1 111 .............................. .. . .  -.--.----- . . .  i ..I 



I 

. .  . !  

. .  

. i  

! 

I ,  

I :  

. .  

. .  . .  

. . .  

. .  

' : :. . . . .  
. .  

! 
I 
! '  

j :' 

I ' .  

' ': '. 

1 ..: 

1 : .  

! 
! 
! 
i 

i 

I 

r .  

. .  

I 

! .  . . .  
I, . . !:. " .. I 
i .  . .  ' . I  
: . I  .... 
. .  

i 
! 

! 
I 
j: 
i 
i .  i 
I 
! '  

! 
! 1 :.; 

. .  1 . .: 

j 
i ' .  

! .:. 

i .  . .  

. .  
!. . 
I '  

. .  

1 
i 

i 
I I 

i 
! 

! 

i 

I 

i 
! 
I 

i 
1 
i 

i 
i 
I 

! 

! 

! 



. . .  . .  
. 

. .  
. . . . . .  . . . .  . . .  . . .  
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. . .  

. .  

: AREA:' TAP1-PU TYPE:'. 'STACK.' ' SAMPLING 'PERIOD': 07-HAR-80@16:00 'TtiRU 14-HAR-80@16:00 
. .  

ANALYSIS] *TIME: ioto MINS DATE: ~ ~ - M A R - ~ o @ I ~ : o ~  
.... . . .  

. . .  

. .  
. .  

--sM&rn~U.1.LR.[) H W E  ' c rz :  2.n 
.:::. 'DECAY= 165, 1 HOUfiS '" , .  " 

.. ''. 
. .  . .  

-l3=i=LUEFFF---rlGWbLITY 
. .  

' -mcm cam- . .  != r l r 6 R J  
XMPC PAGE-: 1 NO t IDENTt ISOTOPE COlJNTS LLD CF'Mt-ERROR ' E F F I E  UOL(ML) . U-CI/ML +.-ERROR U .- C I ' + -ERR 0 R 

1 I A  n -&x!4--Rd ?39 4." Y. 3;&-&4-4+08-0&47 . .  

7 Ot105 OtOPl. 0 , 3 4 4  4 , 2 1 E + 1 2  2,92E-l.5 1 t 2 2 E - I 5  0,012 0,005 4 * 8 7 E t 0 0  3 150 PU-234, . ?  t 
4 5-EAST PU-23? ' Ot 10 0.172 0.117, 01320 
d-zEW-H&N !-'e-? .- 37 .. I V..L 50-8-+-#3-013x 

. b 5-WEST PU-239 4 .  9 0,138 0,082 0,353 
7 4 0 1 - F R O  FU-239 

: *blEs:F--F"tt339 L B r o - M Q - o r 3 t r 4  

10 3-WEST PU-23Y I2 t 9 0 , 1 4 9  0,070 0,328' 5 , 5 4 E + 1 2 .  4.05E-15 1tS7E-15  0,022 0,009 6t75Ei-00 WARNING 
A I  2-EkS:T ,P 'w=23+ *. ' @ f 4 u ? - o - r 0 4 Q - 8 ~ -  
12 2-WEST PU-239 31 

A f i n 4  c 

43 t 2 Ot200 0 , 4 4 7  0,372 5t67ES.11 i t 3 P E - 1 4  3 t 4 1 E - 1 5  OtOO8 01002 2e32E4-01 WARNING 
4 

P 3-EAST PU-239 ' ot 7 0 1 0 9 4  0,076 0 , 3 5 4 .  

I 'I I 

7 Ot1.05 '0,110 0,333, 

. . :. . .  

I 

I 

I 

1 

1 

I 

I 

I 

I 

I 

? 
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2 
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. . . . .  . . . . . . .  . .  
. . .  . .  
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. .  . .  . . .  
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. .  
7 :: L s E 3:: 

.. . . . .  
' .  : ' 

. , AREA: ' TA21-PU TYPE: STACK '. SAMPLING F'ERI.On. 14-MAR-80@l't5i00 THRU 21-MAR-.80@i4:00 . .  
. .  . .  

rcut  A 

ANALYSIS1 TIHE: l O * 0  MINS DATE: 28-MAR-80@13:20 

DECAY= '165t3' HOURS ' . 

L-I 1 1 .  
. . . .  

L . V  

. .  

. .  
- - - - f A P ) M M H - R : :  

r- I-, 
. .  

F ne.- 
I A L  I L l \  VU%# PFWiARY ' B K P F F - t U E h F T - + E E F W F T Y  
.- 

N O t  TISENTt ISOTOPE COUNTS LLIS CF'Mt-ERROR EFFIC UOL (MI-) U-CI/ML t-ERROR U-CI +-ERROR XMF'C PAGE i 

~ 2 4 - E - > C ~ P t J + 2 3 ' =  2L;t 1-9 3+;?4 v^ 1 We-M53----eire5WH---PS OOE-~-5---*&9E+d 5 G + w6--~tm-isetztet-wmt-tme 
3 150 PU-239 12t 10 Ot172 0.061 01331 4.21Et12 .3.93E-15 l t55E-15 0,017 0,007 6*55Et00 WARNING 
4 5-EAST PU-239 . 5 .  11 0*200 0.090 0.334 . 

I- a 4  n u m - E f - 3 9  L J*  L L  u ,266 ; i+ i i i  G t S 7 7  
6 5-WEST PU-239 3* 7 01094 0t052 01333 
7 401-PRO FU-239 l i t  12 0,222 0,079 01320 

9 3-EAST PU-239 3, ' 7 0.094 0.*068 0.334 

-- ~ - € A s w t l + 3 - + l A 3 - e ~ S B - & +  

~ t d ~ - ~ ~ ~  2, 4 ~ 8 E f o i - o t r C  Gt334 

10 3-WEST PU-239. 7. 7 Ot105 0.063 0.336 . ' 

-- 
12 2-WEST PU-23P 2. 7 .OtO88 0,069 01329 

' I  

2 

11 
5 

8 

7 

II 

9 

10 

I I  

12 

13 

I 4  

15 

16 

17, 

10 .. 

I9 i. 

:!a ': 

2!, 61 
23 

2% 

. .  

' _ '  

- 
. .  

. .  , . .  . . .  

. .  .. . . .  . .  . .  . .  

2 1  
26 



. .  . . .  . L L F - t l  . .  

. .  . .  . .  . .  . .  . .  . 

. .  AREA: ' TA21-FU TYPE! STACK 'SAijPLING PERIOD. 21-MAR-80@'16:00 .THRU' 28-MAR-80@16:00 , 
. .  

. .  

ANALYSIS3 TIME: 10.0 MINS DATE: 07-AfR-80@11:35 

DECAY= 235.6 HOURS 
J - A M P t n F f r n r n  &I5 . u . .  . .  

-- Y*TEFl-- fRmAKIL--8-BKQ€i E:r"FttfEN'F-#r~l?WI i ' i '  I 

NO+ IDEN'T, ISOTOPE COUNTS LLD CPMt-ERROR EFFIC WOL(ML1 U-CI/ML +-ERROR u-CI t -€RROR XHF'C PAGE 1 1 

1--324-.~WPtt-E3-9-h--- 1 

I 

! 3 - 0 T e 5 5 - b e 4 ~ k ~ 4 T o s  E+-t2.-i4S4 E--t5-*i-S E - ~ ~ ~ ~ ~ ~ # ~ ~ ~ Y ~ ~ ~ ~ ~ € ~ -  - .--- 
3 150 PU-239 4; 12 0.238 01131 0,335 1 

4 5-EAST PU-239 5 .  8 0.127 01100 01324 1 

s-m+w+m-+m 7 -11 G .335-QT&im- 
6 5-WEST PU-23? 0. 5 01050 0.050 01339 I 

7 401-FRO PU-239 3. 6 01083 0.074 0.372 1 

9 3-EAST FU-239 7. 7 0.100 0.066 01334 

--- 
I 

7 
cl* 

- 
' I  - - .._- Et--4-WEST--FY)-.Z': ~ 2 ~ 4 4 - ~ 0 ~ ~ r 3 0 ~  

IO 3-WEST PU-239 01 10 0,177 0,044 0.331 2 .-! --- 1-I-+HSF. .pt)-339 A1 i v^ M 8 3 - M - l - o S S 4 . L - -  
12 ' 2-WEST F'U-239 2. 6 01066 0.061 0.345 f 

28 
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. . . .  
. .  

. .  ptF4l--cs-~l? . .  . . .  . .  
. .  . .  . .  . . . .  

. .  . .  . . : .  . 

AREA: TA21-FU '.TYPE,: STACK . SAMPLING 'PERIOD '28-MPIF;r-8dP16:00'.'THR . . .  
. .  . .  

ANALYSIS3 TIHE: l o t 0  MINS DATE: l l -APR-80@12:04 . 

. .  . .  .. . .  . .  . .  
.- 

. .  
H.hSTG-HQtf%€Fz: , ? * e  4 M M :  ?:Pi 

I I. M A W F ; s O s S  -B.#fjfi , ' ! - F t t ) E M G W  I T Y 
. .  

. .  . 
. . .  

. .  . .  
. DECAY= 1 6 4 *  1 HOURS :. : ' ' 

. .  . .  
D r-, !-' M E R  

NO1 IDENTt ISOTOPE COUNTS LLD CF'Mt-ERROR EFFIC UOL(HL) U-CI/HL +-ERROR U-CI +-ERROR ' XMPC PAGE 1 

4 - r  7 . \  
A b #  2--w 2:': ' ,  ut : 2 e - r ~ ~ ~ ~ ~ & ~ l  
3 150 PU-239 7,  6 0,066 0,055 0.348 4 1 2 1 E t 1 2  2t3OE-15 1106E-15 Ot010 0 1 0 0 4  3154EtOO 
4 5-EAST PU-239 ' 371 ,12  01238 01145 0,326 . 7 1 4 9 E t 1 2  i t 3 4 E - 1 4  3168E:-15 01100 01027 2 t 2 4 E t 0 1  WARNING 
S 5 3 0 - H H ~ P W 7  3-&--7c 

7 01094 01076 01325 6 5-WEST PU-23? J t  

7 40.1-PRO PU-239 141. 12 01233 0.119 01320 5 t 6 7 E t 1 1  4161E-15 1.72E-15 01003 0 + 0 0 l  7 t 6 9 E t 0 0  WARNING 

4 n n 4 7  
A. u V 1 A . y  

F 
i 

< A  

I 
- 4 - I S E S f - P t 9  :: -Q-r38o--r324-- . 

9 .  3-EAST PU-23? ' 71 7 010?4 0,084 01337 
10 3-WEST PU-23? 61 7 O * l O Q  0.055 0 1 3 4 3  

2 E A S + P W ~ . 2 ? & - & & # - + + & & - & - 3 . 0  
12 2-WEST FU-239 51 6 01083 0 1 0 4 9  01337 

-1 -1 

-- 
. .  

. .  . 
. .  . . .  . . .  

2 .  

3 

4 
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6 

7 

a 

-:; t. 
11 

12 

I 3  

14 

1 5  

16 
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10 : 

21 

22 

?3 . 
2 1  
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. . 
AREA: TA21-PU TYPE: STACti SAflPLING PERIOD 11-AFR-80@15:59 THRU 18-APR-80@15:59 _--_- 

ANALYSIS1 TIME: 10.0 MINS , DATE: 25-APR-80@15:09 

DECAY= 16712  HOURS 
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G 
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LASL STACKS REOU1RII:G BETA AKALYSXS 

L -; 5605 - Alpha source  - 10,350 d/m, 
2 - 7139 - B e t a  source - 6n75.0 d/m 

\ 

- * . .  STACK LOCATION STACiC ID. ANALYZE FOR: 

1 '  
2 

3 -  
' 4 -  

5 -  
6 -  
7 -  
8 -  
9 -  

9030-A 
9030-B . . 

9030-C 
, FE-1 
FE- 2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
2s-12 
FE-14 
FE-16 
FE-24 
FE-11 

FE-13 
FE-15 
FE-16 
FE-3 8 
.FE-40 
FE145 . 

FE-46 
FE-51 
' S - 5 4  
401-PRO. 

FE-12 . .  

3 
. 4  
5 

, . 6  
7 
8 10 - 
9 . . .  il - 
lU 12 - 
11 13' - u 

, I1 

I1 

II 

- .  13 
. 14 

15 - 
16 - 

15 17 - 
16 18 - 
17 14 - 
18 '20 - 

w 

TA-48 .. 
19 
20 
21 
2 2  
23 
24 
2 5  
26 ' 

27  

21 - 
22 - I 1  

u 23 - 
2 4  - 
25 - 
26 - 
2 7  - 
28  - 
29 - 

I8 

TA- 21 

I . .  



I' ; 

. .  .....' I.-* 

. . .  ._. .._ . ... . 

-2 I <  v - -  

c c 'z CZ c: c: c c c: c, 2 c.c c c c c c 0 c 0 0 0 0 0 c c c 0 c2 c 

'C .  
C 
c 

C 
G 

-. , -1 

C 
m:c. cc c. c. oc cc 

r. 
N 
0 
c! 
G 

(-2 
C 
C 

P.! 
c? 
C 
C; 
0 

ar-N 
000 
000 
000 
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r- rnQ 
O-JC 
000 
C O G  
COC 

a 
G 
0 

C 

rn e 
0 
0 
0 

0 
0 
0 
0 

G 
0 
0 
0 
0 

VI'-D 
O C  
00 oc 
0 0 

h 
0 
0 
0 
0 

C n N  co co . 
00 
c.0 



1 
2 
3 
4 .  
5 
6 .  
7 '. 

8 -  
9' 
10 
11 ' 

1 3  
14 
1 5  
16 
1 7  
1 8' 
19 
20 
21 
22 
23 . 

2 4  
.2 5 
26  
27 

.- 
I L  

. ,. 
. LASL STACKS REQU1RII:G BETA AhTALYSIS 

1 -; 5605 - Alpha source - 10,350 d i m ,  
, 2 - 7139 - B e t a  source - 6',75.0 d/m 

STACK ' LOCqTIOY 

3 '  - 
4 -  
5 -  
6 -  
7 -  ' 

8 - -  
9 -  
10 - 
11 - 
12 - 
13 - 
14  .A 

. .  

15 - 
16 - 
17 - 
18 - 
19 - 
20 - 
21 - 
22 - 
23 - 
24 - 
25 - 
26 - 
27 - 
28 - 
29 - 

CMR 
Y 

I1 

TA-50 
II 

U 

S I GMA 
I* . 

TA-43' . 
11 

*I 

10 . 
Y 

II 

w 

TA-48 .. 
I* 

I 1  

U 

*O 

*I 

l b  

I ( .  

I* 

11 

TA- 2 1  

7 2  so 

STACK ID. 

9030-A 
9030-B . .  
9030-C . ' 

FE-2 . .  

. FE-1 

FE-3 
FE-13 
FE-26 
FE-9 
FE-10 . ' 

FE-11 
i z - 1 2  
FE-14 
FE-16 , 

#I 

. .  . II 

I t  . 

I1 

FE-24 
FE-11 
FZ-12 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FE145 . ' 

FE-46 

FE-5.4 . 
FE-51 

401' -PRO.  . .  

. *I 

I 
. .' 

. .  
- b  

. .. .. . .  
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00 
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c 
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0 
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0 w. 
n e  
C O  
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0 
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0 
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, i ? ?  

1 
2 
3 '  
4 
5 
6 
7 
8 -  
9 
10 
11. 
2.2 . 

13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2  
23 
24  
2 5  
.26. 
27 

2 8  

21 

. .  

' LASL STACKS' R E O U l R I l J G  RZTA ANALYSIS 

1 -; 5605 - Alpha source - 10,350 a / m .  . .  
2 - 7139 - B e t a  source - 6,75.0 d/m 

' .  

3 -  
4 . -  
5 -  
6 -  
7 -, 
8 -  
9 -  

. .  

10 . -  

11 - 
12 - ' 

13 - 
14 .-- . , 

15 - ' 

16 - 
17 - 
18 - 
19 - 
20 - 

I& 

Y 

*I 

21 - 
22  - 
23 - 
2 4 . -  
25 - 
26.- : 
27 - 
28'  - 
29 - TA-21 . 

u . 

8. 

m 

I 1  

81 

STACK ID. 

,903.0-A 
9U30-B 
9030-C 

FE-2 
FE-3 
FE-13 
FE-26 -- 

F-E - 1 

.FE-9 
' FE-10 

FE-11 
22-12 
FE-14 
FE-16 
FE-24 
FE-11 

. .  FE-LL 
F2-13 
FE-15 
FE-16 
FE-38 . 

FE-40 
.FE145 
FE-46 . , 

. FE-51: 
FE-54 . 
401-PRO. 

FF Y 
/ F A r  

,, 

ANALYZE FOR: 

. .  . -. 
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LASL STACKS REQUIRING BETA ANALYSIS.  

STACK LOCATION 

. Q4R 
I 1  

I 1  

TA-50 
I1 

I 1  

I 1  

I 1  

S I W A  . 

TA-43  
TA-48 ' 

I 1  

I1 

I 1  

I 1  

I1 ' 

I I  

I 1  

I, 

' I1 

I, 

I ,  

TA-21 

5 b O  4 
- .  IO, LOO 

' i l 3 ' )  ' 7 3 . y  40 

1 - 5 6 4 2 5 - A l p h a  source- 34- d/m 
2 - w - B e t a  source- 4k+M d/p 

+l STACK I D .  ANALYZE FOR: 

> 3  
4 
5 
6 '  
7 
8 .  
9 
10 
11 
1 2  ' 

13  
1 4 .  
1 5  
16 
17 
18 
19  
20 
21 
22 
23 
24  
2 5  

9 0 3 0 - A  
9 0 3 0 - B  
9 0 3 0 - C  
FE-1 
FE-2 

FE-4 
. FE-18 

FE-13 
. FE-26 

FE-9 

.. F E - 3  ' 

FE-11 'MFP z/, - a /&  
FE-12 11 

FE-13 . 

FE-15 
FE-16 
FE-38 
FE-40 
FE-'45 
FE-46 ' 

F E - 5 1  
FE-54 , 

401-PRO.  

. .  
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2 0 
ZO 
10 . 

ze ' 

ZCI 
ZO 

' zo 
20 
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zo 
20 

' eo 
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zo 
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zo 
.I@ 
Z@ 
30 
ZQ. 
ZC 
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d 

. .  
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LASL STACKS REQUIRING BETA ANALYSIS 

1 - 5 6 0 5 - A l p h a  source- 1 0 , 3 5 0  d/m 
' 2-7139-Beta source- 6 , 7 4 0  d/m 

STACK LOCATION 

- Q!R ' 

I1 

1'. 

TA-50 
II . 

. II 

I1 

II 

S I W A  . '  
II 

TA-43 
TA-48 

I 1  

I 1  

I1 

I 1  

I1 

II 

11 

II 

. I, 

I 1  

TA-21 

. .._ ' 3 
4 
5 
6 
7 
8 
9 
10 
11 . 

12 
13 
14 
1 5  
16 
1 7  

' 18 
19 
20 
2 1  
22 
2 3  
24 
25 . 

STACK I D .  

9030-A 
9030-B  ' 

9030-C 
FE-1 
FE-2 
FE-3 
FE-4 

' FE-18 
FE-13 
F E - 2 6 .  
FE-9 
FE-11 
FE-12 , 

FE-13 . 

FE-15 
FE-16 
FE-38 
FE-40 
FE-45 

'FE-46 
FE-51 
FE-54 
40 1-PRO . 



.. . .. . .  

a3 wwsw 
03 THRU 25 FILTERS 

. .  
01 
.o 2 

. 03 
04 
05 
06 
07 

.09 
10 
1 1  
12 
13 
14 
15 
16 
17 

19 
2 0  
2 1  
22  
23 
24 

' .  25 

08 

,18 

0009673 
0030687 
0000052 
00001 92 
0000050 
000006 1 
0000050 
0000089 
0000101 
0000161 
0030694 
002865 1 
0000054 
00001 19 
0000152 
00001 26 
00001 23 
0000 13 1 
0000084 
0002698 
00001 95 
0000570 
0000047 
0000033 
00001 74 

33294 
00141 
0001 1 
00008 
00004 
00012 
00012 
00034 
00008 
00012 
02199 
00068 
00010 
0000s 
oooog 
0 0 0 1 ~  
00047 
00006 
00007 
000.1 3 
00016 
oooog 
00007 
oooog 
000 15 

10000 
10000. 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000. 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

I 

i 



LASL STACKS REQUIRING BETA ANALYSIS 

1 - 5 6 0 5 - A l p h a  source- 1 0 , 3 5 0  d/m 
2 - 7 1 3 9 - B e t a  'source- 6 , 7 4 0  d/m 

STACK LOCATION # STACX I D .  . ANALYZE FOR: 

'. W R  
I 1  

I1 

TA-50 
I 1  

I 1  

. I 1  

I 1  

S I W A  . 

TA-43 
TA-48 

II 

II  

I 1  

I 1  

I1 

11 

II 

I 1  

I 1  . 
I. 

I1 

TA-21 

I 

3 
' 4  

5 ' .  
6 .  
7 

9 
10 
11 
1 2  
13. 
14 

' 1 5  
16 
1 7  

' 1 8  ' 

1 9 .  
20 

. 21. 
2 2  
2 3  . _  

24 
25 

a 

. .  

9030-A 
9030-B  
9030-C 
FE-1 
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11 
FE-12 
FE-13 . 

FE-15 
FE-16 
FE-38 
FE-40 
FE-45 . 

FE-46 

FE-54 
401-PRO. 

FE-51 . .  



L A S L  STACKS BETA ANALYSIS  

01 ALPHA STD 
02 BETA STD 
03 THRU 25 F I L T E R S  

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 

' 13 
14 
15 

. 16 
17 
18 
19 
20 
2 1  

' 22  
23 
24 
2 5  

0009688 
0030898 
0000078 
000010g 
000005 1 
0000047 
000003 1 
0000030 
0000025 
0000035 
001 1868 
0009 177 
0000081 
0036801 
0000281 
0000054 
0000067 
0000063 
00009 18 
0001323 
0000148 
0000158 
0000028 
00001 00 
0000055 

33403 
00139 
000 1'4 
00004 
00004 
00008 
oooog 
00024 
000 16 
oooog 
01.1 78 
00027 
0000~ 
00008 
00008 
00007 
00010 
00004 
oooog 
00008 
0001 1 
00004 
00006 
oooog 
00004 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

01 
01 
01 
01 

o i  

J .  

i 

! .  

i.. 



'LASL STACKS REQUIRING BETA ANALYSIS 

1 - 5 6 0 5 - A l p h a  s o u r c e -  10 ,350  d/m 
2 - 7 1 3 9 - B e t a  s o u r c e -  6,740 d/r ' 

STACK LOCATIOM ' 

. QlR 
11 

I1 

TA-50 
I1 

S I W A  . 

TA-43 
TA-48 

I t  

I1 

TA-21  

STACK I D .  ANALYZE FOR: # 

3 9 0 3 0 - A  

5 

.3/22 - 2 + / e O  MFP 
' 4  9 0 3 0 - B  i1 

9 0 3 0 - C  . 
11 

6 
7 
8 
9 
10 
11 
12 
1 3 .  
14 

' .  1 5  
16 
17 
18 
1 9  
.20 
2 1  
22  . 
23 
2 4  
2 5  

F E - 1  
FE-2  
F E - 3  
F E - 4  

' F E - 1 8 .  
F E - 1 3  
F E - 2 6  
FE-9 
F E - 1 1  ' 

F E - 1 2  
F E - 1 3  
F E - 1 5  
F E - 1 6  
F E - 3 8  
F E - 4 0  
F E - 4 5  
F E - 4 6  
F E - 5 1  
FE-54 
4 0 1 - P R O .  



LASL STACKS 

01 ALPHA STD 
02 BETA STD 
03 THRU: 25 FILTERS 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
1.6 
17 
18 
19 
20 
21 
22 
23 
24 
25 

00093 13 
0030582 
0000085 

00001 06 
0000064 
0000048 
0000034 
0000075 
000041 8 
0027800 
0038506 
0000094 
0000489 
00001 13 

0000084 
00001 01 
0000035 
0000358 
0000158 
00001 89 
0000030 
000006 1 
0000092 

OOOOI 3a 

OOOOI 3a 

33572 
00141 
00005 
00004 
00006 
00008 
00003 
00008 
00012 
00004 
01564 
0006 1 
00009 
00007 
000 10 
00003 
0001 1 
00004 
00004 
000 10 
00009 
00006 
00005 
00005 
00028 

10000 
10000 
10000:. 
10000 
10000 
,10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

' 10000 
10000 
10000 
10000 
10000 
10000 ' 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 ' 

01 
01 
01 
01 
.o 1 
01 . 

!: 

I 

'. . 

8 , .  . 



LASL STACKS REQUIRING BETA ANALYSIS 

1-5605-Alpha source- 10,350 d/m 
2 - 7 1 3 9 - B e t a  source- 6,740 d/p 

STACK LOCATION * STACX I D .  . ANALYZE FOR: 

- W R  
I 1  

I 1  

T A - 5 0 .  
'11 

I 1  

I 1  

I 1  

S I W A  . 

TA-43 
TA-48 

II 

I 1  

. I 1  

I1 

11 

I 1  ' 

I 1  

I1 

I 1  . 

I. 

I 1  

TA-21  

3 '  
4 
5 
6 
7 

.g " 

10 
11 
12 
13 
14 . 
1s 
16 
1 7  

1 9  
20 
2 1  

2 3  
2 4  
2 5  

a 

18 

2 2 . .  

9 0 3 0 - A  . 

9 0 3 0 - B  
9030-C 
FE-1 
FE-2  . 

FE-3  
F E - 4  

F E - 1 3  
F E - 2 6  
F E - 9  
F E - 1 1  
F E - 1 2  
F E - 1 3  
F E - 1 5  
F E - 1 6  
F E - 3 8  
FE-40 
F E - 4 5  
FE-46 . 

F E - 5 1  
F E - 5 4  
401-PRO.  

F E - 1 8  

II 

I 



LASL STACKS BETA ANALYSIS  

01 ALPHA STD 
02 B E T A . S T D  
03 THRU 25 F I L T E R S  

. 01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
3 
14 
15 
6 
17 
18 
19 
20 

. 2 1  
. 22  

. 23 
24 
25 

001 0651 
0029248 
ooooosg 
0000065 
00001 29 
0000049 
0000047 
0000053 
0000038 
0000033 
0021 170 
0155536 
0000092 
0000389 
0000085 
0000067 
0000096 
0000181 
0000366 
0075473 
00 1 0428. 
0022070 
0000068 
000005g 
0000065~ 

32586 
00149 
00006 
00002 
00003 
00006 
000 12 
00017 
ooorri 
00006 
01093 
00163 
00003 
00005 
00008 
00007 
0001 1 
00008 
00008 
00012 
00005 
00008 
00003 
00004 
00008 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01. . . 
01 
01 

01 
01 
01 ' 
01 
01 
01 
01 ' 

01 
,01 
01 
0 1.. 
01 
01 
01 

0' . ' 

' . I  
1. 

i-, 

I 
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LASL STACKS REQUIRING BETA ANALYSIS 

1 - 5 6 0 5 - A l p h a  source- 1 0 , 3 5 0  d/m 
2-7139-Beta source- 6 , 7 4 0  d/, 

STACK LOCATION R '  STACK I D .  ANALYZE FOR: 'JL 

- W.R 
I 1  

I 1  

TA-50 
I1 

I 1  

I1 

I 1  

S I W A  . 
I 1  

TA-43 
TA-48 ' 

I 1  

I1 

I 1  

' I1 

11 

I1 

II 

I 1  

II 

I 1  

TA-21 

3 
4 
5 
6 
7 
8 
9 '  
10 
11 
12 
1 3  
14 
1 5  
16 
1 7  . 

18 
19 
20 ' 

2 1  
22 
23  
24  
25  

9030-A 
9030-B 
9030-C . 

FE-1 
FE-2 
FE-3 
FE-4  
FE-18 ' 

FE-13 
FE-26 
FE-9 
FE-11  
FE-12 
FE-13 
FE-15 . ' ' 

FE-16 

FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
401-PRO. 

FE-38 - 

I1 . 



. .  LASL STACKS 

01 ALPHA STD ' 

02 BETA STD 
03 THRU 25 FILTERS 

0009744 
003 1336 
0000067 
0000120. 
00001 og 
0000881 
0000048 
0000063 - 
0000039 
0000056 
002 49 34 
0228813 
0000117 . 

000275 
00001 @3 
0000062 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
0 1. 
01 
c ; 

T j  i 
r ' .  
'.. I 

I .  . 
:_I I 
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LASL STACKS REQUIRING BETA ANALYSIS 

, 1-5605-Alpha source- 10,350 d/, 
' 2-7139-Beta source-. 6,740 d/r, 

STACK LOCATION 

II 

TA-50 
I 1  

I# 

' I1  

I1 

'SIWA . 

TA-43 
TA-48 - 

I 1  

I1 

I 1  

I1 

II 

I *  

I1 . 
, I  

I1 

I, 

I 1  

TA-21 

* 
: 3 
' 4  

5 :  
6 
7 .  
8 '  
9 
10 

' 11 
12 

. 13 
14 
15 
16 
17 

. 18 
19 
20. 

' 21 
22 
23 
24 
25 

STACK ID. 

9030-A 
9030-B 
9030-C . 

FE-1 
FE-2 
FE-3 . 

FE-4 
FE-18 
FE-13 
FE-2'6 
FE-9 . 

FE-11 
FE-12 
FE-13 
FE-15 . 

FE-16 
FE-38 
FE-40 ' 

FE-45 
FE-46 
FE-51 
FE-54 
401-PRO. 

ANALYZE FOR: 

MFP d / r 4 - d  
i1 

i1 

11 3 / 1 9  - 2  
11 

, 

/@ 

11 

11 

II 

II 

11 

11 

11 



LASL STACKS 

01 ALPHA STD 
02 B E T A  STD 
03 THRU 25 FILTERS 

01 
02 
03 
04 
05 
06 
07 
08 
.09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 

: 20 
21 
22 
23 
24 
25 

0008936 
003 1957 
0000094 
0000169 
000007 1 
0000126 
0000039 
0000036 
0000036 
0000038 
001 1223 
0009562 
00001 1 1  
0000275 
0000 14 1 
00.001 27 
000025 1 
00001 32 
00001 60 
0004557 
0000557 
0000544 
0000048 
0000039 
0000998 

34826 
00157 
00006 
00002. 
00001 
00023 
00006 
00003 
oooog 
00010 
00744 
00050 
00006 

00004 
00006' 
000 14 
000 13 
00004 
00008 
00007 
00003 
000 13 
00008 
00005 

00007 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01. 

'.. 01 
' 01 
01 

' 01 
01 
01 

' 01 
01 
01 
01 ' ' 

01 
01 
01 
01 
01 
01 I 

01 ' 

01 ' 

' 01 ' ' .  i 

_ .  
i. 

' '1 



LASL STACKS REQUIRING BETA ANALYSIS 

1 - 5 6 0 5 - A l p h a  source- 10,350 d/m 
2-7139-Beta source- 6 ,740  d/p 

STACK LOC4TION 

CEER . 
I1 

I 1  

TA-50 
II 

I1 

II 

II 

S I W A  . 

TA-43 
TA-48 

I1 

I I  

II  

I 1  

I* 

I 6  

II . 

II  

I1 

I ,  

I1 

TA-21 

sf STACK ID. . ANALYZZ FOR: 

3 
4 9030-B  

9030-A MFP >/dl . - J I/& 
II  

5 
' 6  

7 
8 
9 .  
.lo , 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 ' 
21 
22 
23 
24 
25 

9 0 3 0 - C  
FE-1 
FE-2 ' 

FE-3 . 

FE-4. 
FE-18 
FE-13 
FE-26 
FE-9 ' 

FE-12 
FE-13 
FE-15. 
FE-16 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54, 
401-PRO. 

FE-11 



- .. . .. . . .. .. 

LASL STACKS 

01 'ALPHA STD 
02 BETA STD 
03 THEU 25 F I L T E R S  

01 
02 
03 
04 
05 
06 
07 
08 

19 
20 
21 
22 ' 

2s 

001 05 19 
0029996 
0000101 
00001 64 
0000058 
0000069 
ooooo~g 
0000025 
0000039 
0000038 
0016830 
0025656 
00001 62 
00005 15 
00001 33 
00001 16 
00001 34 
0000120 
0000078 
oooog 1 1 
00001 79 
0 0004 4 2 
0000033. 
0000025. 
0002228 

33742 
00121 
00005 
00003 
00004 
00003 
00005 
0001 1 
00007 
00012 
01501 
00056 
00008 
00067 
00010 
00008 
00015 
00014 
00008 
00004 
00002 
00006 
00006 
00006 
00005 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

. .  

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
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LASL STACKS REQUIRING BETA ANALYSIS 

STACK LOCATION ' 

,I 

I 1  

I 1  

S I G p A  

TA-43  
TA-48 

I 1  

I1 

I1 

I 1  

I t  

I 1  

I 1  

I t  

I 1  

I, 

I 1  

T A - 2 1  

. .  

1 - 5 6 0 5 - A l p h a  source- 10,350 d/, 
2 - 7 1 3 9 - B e t a  source- 6,740 d/m, 

* 
3 
4 .  
5 
6 
7 
8 
9 
10 
11 
12 

' 13 
14 
15  
16 
17  

' 18 
19  
20 
2 1  
2 2  
23  

. 24  
25 

STACX I D .  ANALYZE FOR: 

, ' 9 0 3 0 - A  ' MFP s/aelm- ./lJle0 
9 0 3 0 - B  , 

i1 

9 0 3 0 - C  
F E - 1 .  
FE-2  11 

FE-3  
F E - 4  

11 

11 

F E - 1 8  

F E - 2 6  
F E - 9  
F E - 1 1  
F E - 1 2  
F E - 1 3  
F E - 1 5  
F E - 1 6  
F E - 3 8  ' 

FE-40 
FE-45 
F E - 4 6  
F E - 5 1  
FE-54 
401-PRO.  

F E - 1 3  .' 



! 

" i 

. .  . ,, 

: ,' 
': / 

LO 
LO 
LO 

' LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 

' LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
10 
LO 
LO 
LO 
LO 
LO 

0000 L 
0000 L 
0000 L 
0000 1 
0000 L 
0000 L 
0000 L 
0000 1 
0000 1 
0000 L 
0000 L 
0000 1 
0000 L 
0000 1 
0000 1 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 

€1000 
goooo 
qoooo 
80000 
80000 
€0000 
soooo 
goooo 
ZLOOO 
ZLOOO 
50000 
50000 
f 0000 
sgooo 
€0010 
qoooo 
LlOOO 
6qL00 
Lo000 
qoooo 
qoooo 
80000 
soooo 
f€LOO 
L6Sf € 

9LL LOO0 
zL00000 
Lg00000 
E 180000 
oLzoooo 
€ i ~8000 
9Z LOO00 
LE 10000 
0SL0000 
6600000 
91 LOO00 
LzLoooo zz LOO00 
€986100 
66qL LOO 
6ZOOOOO 
L~ooooo 
SLooooo 
Lqooooo 
€500000 
q ~ o o o o o  
ssL0000 
€E00000 
E €qo€oo 
8096000 

sz 
+7Z 
E Z  
Z Z  
LZ 

8t  . .  L l  



ReviewedlLab Counsel 
Publicly Releasable 

I .  

LASL STACKS REQUIRING BETA ANALYSIS 

n 

STACK LOCATION 

. W R  
I1 

11 

. TA-50 
I 1  

I1 

I1 

I 1  

S I G p A  

TA-43  
TA-48 

I 1  

. I1 

I 1  

I1 

' I1 

I b  

. I 1  

I. 

I 1  

I 1  

I1 

TA-21 

1 - 5 6 0 5 - A l p h a  s o u r c e -  10,350 d / m  
2 - 7 1 3 9 - B e t a  s o u r c e -  6,740 d/r 

# 

3 
4 
5 
6 
7 
8 
9 
10 
11 

' 1 2  
. 1 3 .  

14 
15  
16 
17 . . 

18 . 

1 9  
' 20 

2 1  
22  
23 
24  
2 5  

STACK I D .  

9 0 3 0 - A  
9 0 3 0 - B  
9 0 3 0 - C .  ' 

F E - 1  
FE-2  
F E - 3  
FE-4 . . 
F E - 1 8  
F E - 1 3  
F E - 2 6  
F E - 9  
F E - 1 1  
F E - 1 2  
F E - 1 3  
F E - 1 5  
F E - 1 6  
F E - 3 8  
FE-40 
F E - 4 5  
F E - 4 6  

F E - 5 4  
401-PRO. 

F E - 5 1 ;  

ANALYZE FOR: 



LASL SRACKS REQUIRING BETA ANALYSIS 

ANALTSIS  DATE 4/21/80 

01 
02 ' 

03 
04 
05 
06 
07 
08 
09 
10 
1 1  
24 
13 
4 4  
53- 
16 

9 4 
1s 
20 
21 
22 
23 ' 

24 
.25 

0010061 
0029930 
0000088 
0001318 
0001360 
0000053 
0000058 
0000040. 
0000050 
0000037 
00066 16 
0114266 ' 

0000097 
0001691 ' 

0000122 
0000086 
00001 06. 
0000111 . 
0000 145 
0006485 
0000346 
0000238 
0000032 
0000028 , .  

0000 180 

33797 
00137 
00003 
00004 
000 13 
00006 
00007 
00020 
oooog 
00007 
005 05 
00266 
oooog 
000 17 
00006 
00003 
00023 
00003 
00002 
00007 
00001 
00005 
00006 
00005 
00013 

10000 
10000 
10000 
10000 
10000 
10000 
1'0000 
10000 
10000. . '  

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 ' 

01 - 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 ' 

01 
01 
01 
01 ' 

01 i .  

01 
01 
01 
01 ' 

01 
01 



LASL STACKS. REQUIRIMG BETA ANALYSIS 

1-5605-Alpha source- 10,350 d/, 
2-7139-Beta source- 6,740 d/r 

j 
STACK LOCATION 

. QrR 
1) . 

I 1  

TA-50 
I 1  

II . , 

11 . 
I 1  

S I W A  

TA-43 . 

TA-48 

I 1  

I1 

II 

I 1  . 

I1 

11 . 
II  ' 

I, 

II 

I. 

I 1  

TA-21, 

# 

3 
.4 
5 
6 
7 

9 
10 ' 
11 

' 12 
' 13 

. 14 
15 
16 
17 

. 18 
19 
20 
21 
22 
23 
24 
25 . 

a 

STACK ID. 

9030-A VI 
9030-B Vf 
9030-C +'G 
FE-1 
FE-2 ._ . 

FE-3 
FE-4 

FE-13 
FE-26 
FE-9 
FE-11 ' 

FE-12 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 

' FE-45 
FE-46 
FE-51 . .  

FE-54 ; 
401-PRO. 

FE-18 mIas #q 

i .  

ANALYZE FOR: 

. MFP 4 / t I -  
IS 

11 

11 

11 I 

11 

11 

II 

11 

11 



1 
02 

. 03 
04 
5 .  
6 
7 
08 
09 
10 
1 1  
12 
13 
14 

. 15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

. .  

00095 10 
00301 12 
00001 34 
oooorgg 
0000096 
0000067 
0000078 

0000397 
0000042 
00 19446 
0019077 
00001 07 
00001 76 
0000156 
00001 15 
0000508 
0000 147 
00001 16 
0001816 
0000455 
00002 12 
000004 1 
000004 1 
0001719 

0000068 

33996 
00142 
00003 
00007 
00003 
00010 
000 10 
00025 
00022 
00012 
00964 
00085 
0001 0 
00005 
00003 
00015 
00005 
00004 
00008 
00006 
00004 
00002 
oooog 
00006 
oooog 

10000 
10000 
10000 
10000 
10000 
'1 0000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 . 

01 
01 
01 , .  

01. 
01 
01 
01 
0 1' 
01 ' ' 

01 
01 . 

01 
01 
0.1 ' 
01 
0.1 
01 
01 
01 ' 

01 
01 
01 
01 

. .  



WSL STACKS REQUIRING BETA ANALYSIS 

1-5605-Alpha source- 10,350 d/m 
2-7139-Beta source- '6,740 d/m 

STACK LOCATION 

'@.R 
I 1  

I 1  

TA-50 
I 1  

I 1  

I 1  

I 1  
. .  

' S I W A  . 
I 1  

TA-43 
TA-48 . 

. I 1  

I 1  

I 1  

It  

II 

II 

TA-21 

+# 

3 
4 
5 
6 
'7  

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 ' 

19 ' 

20 
21 ' 

22 
23. 
24 
25 

a 

STACK ID. 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 , 

FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11 
FE-12 
FE-13 
FE-15 ' 

FE-16 
FE-38. 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
401-PRO. 

ANALYZE FOR: 
4/JB - u-/gb 

MFP w'* 



02 
03 
04 
05 
06 
07 
08 
09 
0 
1 
2 

5 
6 
7 

' 8  
9 
20 
21 
22 

. 23 
24 
2.5 

l, 

0009795 
0029922 
000006 1 
0000 13 1 
0000037 
0000063 
0000039 
0000047 
0000049 
0000037 
0015171 
0002589 
0000084 
00007 12 
0000992 
00001 04 
0000141 
0000141 
0000070 
00057 05 
001 1047 
00 16446 
0000236 
0000055 
0000936 

33703 
00137 
00003 
00006 
00006 
00004 
00008 
0002 1 
00007 
00012 
00469 
0001 1 
00005 
00004 
00004 
00002 
00010 
00005 
00005 
00004 
00008 
00003 
00003 
00002 
00007 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 

. 01 
' 01 
01 
01 
01 ' 

01 
01 
01 

01 
01 
01 
01 

, 01 
01 
01 
01 
01 
01 
01 

01 , . 



? .  
LASL STACKS REQUIRING BETA ANALYSIS 

1-5605-Alpha source- 10,350 d/m. 
2-7139-Beta source- 6,.740 d/m 

STACK 'LOCATION 

w. R 
II 

TA-50 
I 1  

I1 

II 

I 1  

S I m A  . 
I1  

TA-43 
TA-48 

I 1  

II 

I1 

I1 

I 1  

I1 

I. 

I 1  

I. 

I1 

TA-21 

# 

3 
4 
5 
6 .  
7 '  
8 
9 
10 ' 

' 11 
12 
13 
14 . 

15 
16 
17 
18 
19 
20 
21 
22 
23 

. 24 
25 

STACK I D .  

9030-A 
,9030-E 
9030-C 
FE-1 . 

FE-2 
FE-3 . 
FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FE-45 . 

FE-46 
FE-51 

. FE-54 
401-PRO. 

11 

11 

I t  

11 

11 

11 



. LASL STACKS REQUIRING B E T A  ANALYSIS 

01 ALPHA STD 
02 BETA STD 

01 
02 

. 03 
04 
05 

. . 06 
07 
08 
09 
@ @  
11 
2 1  
3’ 
4J 

99 
20 
21 
22 
23 
24 
25 

0010202 
0029675 
0000 12 1 
0000 173 
0000 158 
0000162 
0000068 
0000038 
000003 1 
0000030 
001 1092 
0065508 
0000120 
00001 68 
0000132 
0000095 
0000130 
0000 165 
00001 06 
0003748 
0000338 
0000398 
0000053 
0000043 
0000530 

33492 
00137 
0001 1 
00008 
00007 
00022 
00027 
00023 
0000~ 
00010 
006 14 
001 1 1  
00003 
00007 
00002 
00003 
00015 
00023 
00016 
0000~ 
0000s 
00004 
00004 
00007 
oooog 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000. 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 4’ 

01 
01 
01 
01 
01 

. 01 
01 
01 
01 
01 ’ 

01 
.o 1 
01 
01 
01 
01 ’ 

01 
01 

01 
’ 01 

01 
01 

. .  

01 . 
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. .  

LASL 'STACKS REQUIRING BETA ANALYSIS 

. 1 - 5 6 0 5 - A l p h a  source- 10,350 d/m 
2 - 7 1 3 9 - B e t a  source- 6,740 d/p 

STACK LOCATION # 

- W R  
I 1  

I 1  

TA-50 
I1 

I 1  

I 1  

I 1  

S I G p A  

. -TA-43 
TA-4 3 

I1 

I 1  

I 1  

I: 

18 

I* 

I 1  

I 1  

I1 

I. 

I 1  

. .  

T A - 2 1  

3 '  
4 
5 
6 

' 7  
8 
9 
10 

1 2  
1 3  

' 14 
15  
16 

' 17  
18 
19 
20 

' 2 1  
22 
23 
24 

' 25 

ii 

STACX I D .  

9 0 3 0 - A  
9 0 3 0 - B  . 

9 0 3 0 - C  
F E - 1 '  
FE-2  
FE-3  .. 
F E - 4  
F E - 1 8  
F E - 1 3  
F E - 2 6  
F E - 9  
F E - 1 1 ,  
F E - 1 2  
F E - 1 3  
FE-15 
F E - 1 6  . 

F E - 3 8  
F E - 4 0  ' 

F E - 4 5  
F E - 4 6  
F E - 5 1  
F E - 5 4  
.401-PRO. 

I 1  . 



L A S L  STACKS R E Q U I R I N G  BETA ANALYSIS 

01 ALPHA STD 
02 BETA STD 
03. THRU 25 F I L T E R S  

01 
02 
03 
04 
05 
06 
07 
08 
09 
00 
1 1  
1 2  
13 

21 
22 
23 
.24. 
25 

0010021 
0029837 
0000092 
00001 og 
0000078 
0000037 
0000034 
00001 00 
0000063 
0000131 
0042800 
0002984 
0000087 
0000644 
0002859 
0000 106 
0000455 
00002 19 
0000229 
0022413 
0040005 
0050762 
0000340 
0000086 
0001668 

33483 
00145 
00004 

00002 
00003 
00005 
00185 
00008 
00008 
01003 
00034 
00006 
00003 
00004 
00006 
00005 
00014 
00006 
00006 
00008 
00006 
00005 
00004 
00004 

ooooj 

' ' 10000 
10000 
10000 
10000 

' 10000 
10000 
10000 
10000 
10000 

' 10000 
10000 
10000 
10000 
10000 
10000 
10000 

' 10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 . ' 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
0' 
01 

' 01 
01 

I 
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LASL STACKS REQUIRING BETA ANALYSIS 

1-5605-Alpha s o u r c e -  10,350 dim 
2-7139-Beta , sou rce -  6,740 d/p. 

STACK LOCATION 

.. Q!R 
I1 

I 1  

. TA-50 
I1 

I t  

I 1  

I 1  

S I m A  

TA-43 
TA-48 

I1 

I 1  

I 1  

I 1  

I 1  

I 1  

I1 

I 1  

I 1  

I, 

I t  

. TA-21 

# 

3 
4 
5 
6 
7 

9 
10 
11 
12 ' 

13 
, 14 
1 5 .  

, 16 
17 
18 
19 
20 
21 
22 
23 
24 

a 

25. 

STACK ID. 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
'FE-4. ' . 

FE-18 
FE-13 
FE-26 
FE-9 
FE-11 
FE-12 
FE-13 
FE-15 

. FE-16 
FE-38 . 

FE-40 . 

FE-45 
.'FE-46 . 
FE-51 

. FE-54 
401-PRO. 



83 BkPiAsSJD 
03 THRU 25 FILTERS 

o 109629 
. 02 0029737 

03 
04 
05 
06 
07 

' 08 
L 09 

10 
1 1  
1 2  
13 
4r 
I S  
8 4  
t *  
88 
1 4  
20 
21 
22 
23 
24 
25 

0000093 
0000243 
0000155 
0000046 
0000045 
0000052 
0000052 
00001 19 
0017240 
0573970 
0000076 
00001 6 1 
0002884 
00001 18 
0000598 
0000 198 
000 1946 
001 1637 
0005342 
0016068 
00001 74 
0000044 
0000705 

3352 1 
00 148 
00001 
00002 
00002 
00004 
00004 
00023 
00020 
00015 
00476 
00208 
00002 
00008 
00007 
00003 
00008 
00006 
00004 
00006 
00005 
00005 
00002 
00000 
oooog 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1.0000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

I 

Ol@ d k 4  I 

01 P 
O f  
01 
01 
01 
01 
01 
01 
01 
01 
01 . . 

01 
01 
01 
O f  
01 
01 
01 
01 
01 ' 

'01 ' 

01 
01 
01 

' I  

. .  

I 
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LASL STACKS REQUIRING BETA ANALYSIS 

1 - 5 6 0 5 - A l p h a  source- 1 0 , 3 5 0  d/m 
2 - 7 1 3 9 - B e t a  source- 6 , 7 4 0  d/r. 

STACK LOCATICN 

- mi3 
I I  

I 1  

TA-50 
I I  

I 1  

I 1  

I1  

S Z W A  

TA-43 
TA-48 

I I  

I1 

II 

I 1  

I1  

11 

I 1  

I1 

II 

* 
' 3 .  

4 .  
5 
6 
7 '  

' 9  
a 

10 . 

' 11 
12 
1 3  
14 
1 5  
16 
1 7  
18. 
19 
2 0 .  ' 

2 1  
' 2 2  

2 3  
24 . 

2 5  

STACX I D .  

9030-A 
9030-B  
9 0 3 0 - C  
FE-1 
FE-2 

. FE-3 . 
FE-4 
FE-18 
FE-13 
FE-26 
FE-9 

FE-12 
FE-13 
FE-15 
FE-16 ' 

FE-38 . 

FE-40 
FE-45 ' 

FE-46 
FE-51 
FE-54 ' 

401-PRO. 

FE-11 . 

ANALYZE FOR: 

11 

I I  
I 

I 1  ' 

I 1  ' 

TH-234 
I I  

I I  

II 

11 

11 

11 

11 

I I  

11 

I 



. .  
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LASL STACKS REQUIRING BETA ANALYSIS 

1-5605-Alpha source- 10,350 d/m 
2-7139-Beta .source- 6,740 d/p 

STACK LOCATION 

-Q?R . 
I 1  

I1 

TA-50 
II  

I I  

I1 ' 

I1 

SIQ!A 

TA-43 
TA-48 

II 

II 

I I  

II 

II 

II 

II 

,I 

I 1  

II 

I1 

TA-21 

u rr 

3 
4 
5 .  
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

STACK ID. . 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 

' FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 . 

401-PRO. 

ANALYZE FOR: 

11 

11 

11 

II 

II 

11 

11 

. I  



L A S L  STACKS R E Q U I R I N G  BETA ANALYSIS 

01 ALPHA STO 
02 B E T A  STO 
03 THRU 2'5 F I L T E R S  

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 

' 20 
.2 1 
22 
23 
24 
25 

0010202 
0029156 
0000042 
0000 145 
0000067 ' 

0000082 
0000059 
0000052 
0000055 . 

0000045 
0003985 
0007049 
0000350 
00001 86 
0000296 
0000 135 
0000141 
00001 68 
0000224 
0005676 
00002 13 
0000289 . . 

0000042 
0000039 
0000333 

33698 
00155 
00005 
00006 
00005 
00001 
00002 
0001 1 
00016 
00009 
00246 
000 16 
00002 
oooog 
00012 
0001 1 
00022 
00004 
oooog 
0001 1 
00004 
00006 
00005 
00005 
oooog 

10000. 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
.10000 
10000 
10000 
10000 
10000 . 

10000 
10000 
.10000 
10000 
10000 
10000 
10000 ' 

10000 
1000-0 
10000 
10000 
10000 

01 ' ' 

01 
01 ' ' 

01 
01 
01 
01 . 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 ' 

01 
01 
01 
01 

. .  

. .  
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LASL STACKS REQUIRIETG BETA ANALYSIS 

1 - 5 6 0 5 - A l p h a  source- 1 0 , 3 5 0  d/m 
2 - 7 1 3 9 - B e t a  source- 6 , 7 4 0 '  d/n 

STACK LOCATION # STACK I D .  ' ANALYZE FOR: 

3 . ' 9030-A MFP 5/30 /& - 
I 1  4 9 0 3 0 - B  

.. QlR. 
i1 

I 1  

TA-50 . 
I 1  . 

I1 

I 1  

I 1  

S I G p A  

TA-43 
TA-48 

I1  

I 1  

. I 1  

I 1  

I 1  

I& 

11. 

I 1  

II 

I1 

II 

. .  

TA-21 

5 
6 
7 

9 0 3 0 - C  
FE-1 
FE-2 

8 FE-3 
9 FE-4 
10 FE-18 
11 FE-13 
12 ' FE-26 ' 

1 3  ' FE-9 
14 FE-11  
1 5  FE-12 
16 
1 7  
18 
19 
20 
2 1  '. 
22 
23 . 

2 4  
2 5  

FE-13 
FE-15 
FE-16 
FE-38 

FE-45 
F E - 4 6 ,  
FE-51 
FE-54 
401-PRO. 

F E - 4 0 .  . 

11 

TH-234 4 2  - 4 / 0 d  

11 

11 

II 

11 

11 

11 



LASL STACKS R E Q U  I R I NG BETA ANALYS I S 

01 ALPHA STD 
02 B E T A  STD 
03 THRU 25 F I L T E R S  

01 0009955 33322  
02 0030135 00153 
03 0000319 00007 . 
04 0000140 00008 
05 0000375 00003 
06 0000041 00003 
07 0000018 00003 
08 0000049 00010 
09 0000058 00009 
611 0000061 00004 
/ I  0011840 00976 
1 J  0016411 00058 
33 0000377 00007 
#q 0000216 00010 $r 0001777 00004 
86 ooooi6o 00005 
#'p 0000254 00017 
8 8  0000153 00012 
91 0000152 00005 
20 0003194 00002 
2 1  0006768 0001 2 
2 2  0031794 00008 
2 3  0000073 00006 
24 0000085 00004 
25 0000120 00005 

10000 01 

10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 ' 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 

Qc 32 4. 
10000 ' 01 /3  4 4a- 4g. 

I 

. .  

.. . 

i 

i .  

. .  

i' 
v. . 

f 



I 

LASL STACKS REQUIRING BETA ANALYSIS 

1 - 5 6 0 5 - A l p h a  source- 1 0 , 3 5 0  d/m 
2 - 7 1 3 9 - B e t a  source- 6 , 7 4 0  d/n 

STACK LOCATION 

. - QIR 
I 1  

I 1  

TA-50 
I1 

I# 

I1 

.I1 

SIGpA 

.. TA-43 
TA-48 

I1 

I 1  ' 

I1 

I1 

II 

I 1  

I 1  

I1 

I 1  

I, 

II 

TA-21 

# 

3 
4 

. 5 '  
6 
7 

9 
10 
11 
12 
1 3  
14 . 

1 5  
16 '. 

1 7  
'18 
19 , ' 

. 20 
2 1  
2 2  
2 3  
2 4  
2 5  

a 

STACX ID. 

. 9 0 3 0 - A ' W  
9 0 3 0 - B  L(b 
9030-C 4s 
FE-1 
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 
FE-26 ' 

. FE-9 
' FE-11 
FE-12 
FE-13 
FE-15 
F E - 1 6 .  
FE-38 
FE-40 
FE-45 
FE-46 

. FE-51 ' 

FE-54 
401-PRO. 

I t  

11 

11 

11 

I, 

11 

. .  



L A S L  STACKS R E Q U I R I N G  B E T A  , A N A L Y S I S  

01 ALPHA STD 
02 B E T A  STD 
03 THRU 26 F I L T E R S  

01 0010394 
02 0029165 
03 0000140 
04 ,-0000152 
05 0000393 
06 0000030 
07 0000042 
08 0000029 
09 0000114 
0 000004 8. 

001 1609 
2 0003292 
3 0000 105 
4 0000726 
5 0000 14 1 
6 0000085 
7 0000083 
8 0000066 
9 0000078 
20 0002634 
21 0000171 
22 0002221 
23 0000042 
24 0000026 
25 0000067 - 

33236 10000 01 d .33 
00144 10000 01 8 .Y3 
00006 10000 01 
00004 10000 01 
0001 1 10000 01 
00005 10000 01 
00020 10000 01 
00010 . 10000 01 
0001 1 10000 01 
00007 10000 01 
01223 10000 01 
00034 10000 01 
00003 10000 01 
00006 10000 01 
00005 10000 01 
00010 10000 01 
00006 10000 01 
00005 10000 01 
00007 10000 01 
00004 10000 01 
00002 10000 01 
00003 10000 01 
00004 10000 01 
00004 10000 01 
00006 10000 01 
1 

. .  

I 

.. . 



. 

LASL STACKS REQUIRING BETA ANALYSIS 

1 - 5 6 0 5 - A l p h a  source- 10,350 d/, 
2 - 7 1 3 9 - B e t a  source- 6,740 d/m 

STACK LOCATION 

.. Q!R 
II 

I 1  

TA-50 
I1 

I1 

I1 

I1 

S 1 W . A  . 

TA-43 ' 

TA-48 

II 

II 

. II 
II 

I 1  

I1 

11 

II 

I. 

I 1  

TA-21 

+I 

3 
4 
5. 

. '  6 
7 
8 
9. 
10 
11 ' 

1 2  
13 
14 
15 
16 
17 
18 
1 9  
20 ' 

' 2 1  
22 
2 3  

' 24 
25 

STACX I D .  

9030-A 
9 0 3 0 - B  
9 0 3 0 - C  , 

F E - 1  
FE-2 
FE-3  
F E - 4  
F E - 1 8  
F E - 1 3  
F E - 2 6  
F E - 9  
F E - 1 1  
F E - 1 2  
F E - 1 3  
F E - 1 5  
F E - 1 6  
F E - 3 8  
F E - 4 0  
F E - 4 5  
F E - 4 6  
F E - 5 1  
F E - 5 4  
401-PRO.  

. .  

. .  



. .  

' LASL STACKS R E Q U I R I N G  BETA ANALYSIS 

01 ALPHA STD 
02 B E T A  STD 

01 
02 

. 03 
04 
05 ' 

06 
. 07 

08 . 

09 
0 
1 
2 
13 
4 

9 
20 
21 
22 
23 
24 
25 

001 047 1 
0028029 
0000098 
00001 16 
0000259 
0000085 
0000022 
0000037 
0000045 . 

0000060 
0002795 
0001517 . 

00001 19 
00001 36 
0000134 ' 

0000078 
0000035. 
00001 29 
0000085 
0000897 
00001 77 
0000744 

0000035 
0000064 

0000038 

33250 
00141 
00004 
00006 
0001 1 
oooog 
00006 
00019 
00002 
00012 
00392 ' 

00013 
oooog 
00001 
00005 
00001 
00007 
00010 
00002 
00016 . '  

oooog 
00006 
00004 
00004 
00013 

10000 
10000 
10000 
10000 
10000 

' 10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 O l d  B *3a3: -#3 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
0 1. 
01 
01 
01 
01 
01 
01 
01 
01 
01 ' . 
01 
01 
01 ' 
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LASL STACKS REQUIRING BETA ANALYSIS 

STACK LOCATION 

- Q!R. 
11 . 
I 1  

TA-50 
I 1  

' I 1  

11 

II 

. S I G p A  
11 

TA-43 
TA-48 

I1 

I1  

I 1  

' I1 

1' . 

11 . 

" . 
. I 1  

'I, 

nu. 

TA-21 

1 - 5 6 0 5 - A l p h a  source- 1 0 , 3 5 0  d/m 
2 - 7 1 3 9 - B e t a  source- 6 , 7 4 0  d/p. 

U 
.R 

3 
4 
5 
6 
7 
8 
9 

" 10 
11 

. 12 
13  
14 
1 5  
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5  I 

STACK I D .  

903O-ar4 
9030-b VC. 
9030-C US 
FE-1 
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11 .  

. FE-12 
FE-13 
FE-15 
FE-16 . 

FE-38 
FE-40 
FE-45' 
FE-46 

' FE-51 
FE-54 
401-PRO. 



LASL STACKS RWQUlRlNG B E T A  ANALYSIS 

01 ALPHA STD 
02 BETA STD 
03 THRU 25 FILTERS 

01 
02 
03 
04 
05 
06 
07 
08 
09 
(D 0 
1 1  
P t  
3 1  
I r  
55 

1 3  
88 

a 4  

$9 
20 
21 
2.2 
23 
24 
25 

0009859 
0027908 
00002 05 
0000561 
0000462 
0000 155 
0000033 
000003 1 

0000035 
0005400 
0000777 
0000094 
0000 148 
00001 29 
0000094 
0000070 
0000089 
0000093 
0004390 
0001023 
0013270 
000004 1 

0000086 

0000029 

0000026 

33916 
00084 
0001 1 
00006 
0000s 
0003 1 
00005 
oooog 
00010 
00005 
00608 
0007 1 
00003 
0001 1 
00008 
00008 
00016 
00008 
oooog 
0001 1 
000 10 
oooog 
00004 
00005 

00007 

10000 
10000 
~10000 
10000 
'1 0000 
10000 
10000 
10000 ' 
10000 
10000. 
10000 
10000 ' 
10000 
10000 
10000 
10000 
10000 
10000 
~10000 
10000 
10000 
10000 

10000 
10000 

i oooo 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
1 
1 
1 
1 
1 
1 
1 
1 '  
1 
1 
1 
1 
1 '  
1 
1 
1 
1 .  
1 '  
1 
1 
1 
1 
1 
1 

' f .  
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LASL STACKS REQUIRIETG BETA ANALYSIS 

.STACK LOCATION 

: CpR 
I 1  

I1 

TA-50 
I1 

I 1  

I 1  

I# 

S I G p A  

. TA-43 
TA-48 

I 1  

I1 

I1 

I 1  

I t  

I1  

I 1  

. .  

I 1  

I1 

I 1  

I 1  

T A - 2 1  . ' 

1 - 5 6 0 5 - A l p h a  source- 10 ,350  d/v ' , 

2 - 7 1 3 9 - B e t a  source- 6,740 d/r, 

# 

3 " 
4 
5 

7 

9 
10, 

' 11 
1 2  
13 .  

.14 
1 5  

' 16 
17 
is 
19  

, 2 0  
2 1  
22 

. ' 2 3  
2 4  

' 25 

' , 6  : 

a 

' STACK I D .  

9 0 3 0 - A  
9 0 3 0 - B  
9030-C 
F E - 1  
F E - 2  
FE-3  
F E - 4  
FE-18 
F E - 1 3  
F E - 2 6  
F E - 9  
F E - 1 1  
F E - 1 2  

' F E - 1 3  
FE-15 
F E - 1 6  
F E - 3 8  
F E - 4 0  
F E - 4 5  
FE-46 
F E - 5 1  
FE-54 
401- 'PRO. 

11 

11 

11 a G /3 0 - 717 
T H - 2 3 4  

11 

P-3 2 w / a p  7/7 
MFP .04/z7 - 7/3 ... 

11 

11 

11 

11 

11 

It 

i1 

11 

-' I 1  

11 

0 6 / 2 7  743 



I 

LASL 

01 
02 
03 
04 
05 
06 
07 
08 
0 9' 
10 
1 1  
12 
1 3 .  
14 

:76 
. '19 

20 
21 
22 
23 
24 
25 

STACKS REQUIRING BETA ANALYSIS  

00099 16 
0028334 
00001 00 
0000064 
000007 1 
0000054 
0000030 
0000033 
0000040 
0000033 
001 1987 
0000749 
.0000094 
00002 02 

- 000021 1 
0000086 
00002 14 
00001 92 
0000081 
000 1349 
0000301 
0000896 
000003 1 

, 0000023 
0000126 

33978 
00067 
00008 
00007 
00005 
oooog 
00002 
00006 
00005 
00006 
00909 
00014 
00004 
00007 
00001 
0001 1 
00003 
00016 
00007 
00008 
000 14 
00004 
00007 
00004 
00018 

10000 
10000~ 
10000 
10000 
10000 
10000 ' 

10000 
10000 ' 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 ' 

01 
01 
01 
01 
01 
01 
01 ' 

01 
01 
01 
01 
0.1 
01 
01 
01 
01 
01 
01 
01 
01 
01. 

. .  



LASL STACKS REQUIRING BETA ANALYSXS 

1 - 5 6 0 5 - A l p h a  source- 1 0 , 3 5 0  d/m 
2 - 7 1 3 9 - B e t a .  source- 6 , 7 4 0  d/m 

STACK LOCATION 

TA-50 
I1 

I 1  . 

I 1  

II 

S I W A  . 

TA-43 
TA-48 

I 1  

I1 

I 1  

I 1  

I 1  

I 1  

I1  

I 1  

11 

I, 

I 1  

TA-21 

x 
3 :  
4 
5 
6 
7 '  
8 
9 .  
10 
11 
12 
1 3  
?L 4 
1 5  , 

16 
1 7  
18 . 
.19 

. 20 
21  ' 

' 2 2  
2 3  
2 4  . 

2 5  

STACK 'ID. 

9030-A 4q 
9030-B  I I L  
9030-C.  V r  . 
F E - 1 .  
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11 
FE-12 
FE-13 . 

FE-15 
FE-16 . 

FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
4 0 1 - P R O .  

ANALYZE FOR: 

11 

11 

11 

11 

11 

11 

11 

11 

. .  
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STACKS R E Q U I R I N G  BETA ANALYSIS 

SAMPLE DATE:  7/3-14/80 . 

A M A L Y S I S  DATE:  7/22/80 
1.ALPHA STANDARD . 

2 .BETA STANDARD 
3 THROUGH# 25 A S  PER A T T A C H E D . S H E E T  

01 
02 
03 
04 
05 
06 
07 
08 
09: 
rbo 
11  
2 2  
33 w 
I( 
B L  
1 3  
8 8  

, 9 4  
20 
2 1  
22 
23 
24 
25 

0009676 
002745 1. 
0000078 
00001 12 
ooooogo 
0000083 
0000040 
0000077 
00003 19 
0001769 
0179238 
0182135 
0000054 
00002 06 
0000156 
00001 79 
0000097 
00002 19 
0000099 
0007371 
00007 15 
0007846 
0000062 
0000035 
000009 1 

33607 
ooogo 
00002 
00009 
00008 
00007 
000 19 
00013 
00020 
00007 
01641 
00264 
00010 
00007 
00006 
00004 
00027 
00016 
00007 
00008 
00003 
00003 
00005 
00006 
00013 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

1 0000 
1 0000 

01 
01 
01 ' 

01 
01 
01 
01 
01 
01 
01 
01 
01. 
01 ' 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

. .  

i 
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LASL STACKS REQUIRING BETA ANALYSIS 

1-5605-Alpha source- 10,350 d/m 
2 - 7 1 3 9 - B e t a  source- 6 , 7 4 0  d/p 

STACK LOCATION 

- QJR 
I 1  

I 1  

TA-50 . 
I1 

11 

I 1  

II  

S I W A  . 

TA-43 
TA-48 ' 

I 1  

I 1  

I1 

I 1  

I t  

II 

I1 

II 

I 1  

I, 

I 1  

TA-21 

LL 
Tf 

, 3 '  
4 
.5 
6 
7 .  
8 
9 
10 ' 

11 
1.2 
1 3  
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

STACK ID. 

9030-A '4 y 
9030-B-rlC 
9030-C"f f 
FE-1 

FE-3 
FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11 
FE-12 
FE-13 ' ' 

FE-15 
FE-16 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
401-PRO. 

F E - ~  

MFP 
I t  

' I 1  

11 

II 

11 

11 

11 

11 

11 

II  

11 

- fa/@ 



STACKS R E Q U I R I N G  BETA A N A L Y S I S  

.SAMPLE D'ATE:7/11-21/80 
A N A L Y S I S  DATE: 7/30/80 
1 .  ALPHA STANDARD 10,350 lIPM 
2 - 6 E T A . S T A N D A R D  6 740 DPM 
3 THRU 25 AS PER A ~ T A C H E D  SHEET 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 

' . ' 1 3  
14 
15 
16 
17 
18 
19 
20 
2 1  
22  
23 
24 
25 

0009827 
0028301 
0000089 
0000098 
0000493 
0000089 
0000022 
000003 1 
0000028 
000001g 
0037798 
0003576 
0000069 
0000152 
00001 14 
0000097 

000008 1 
0000094 
0005015 
0000544 
0001916 
0000033 
0000040 

0000072 

00001 06 

34054 . 

00069 
00010 
00014 
00036 
00012 . 

00003 
000 17 
00005 
00004 
00756 
00014 
00005 
0001 1 
00007 . 

00018 
0002 0 
000 14 
00003 
00006 
00009 
00004 . 

00001 
00002 
00005 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 .. 

01 
01 
01 
01 
01 
01 

. 01 
01 
01 
01 
01 
O1 
01 
01 

: 01 
01 



RewieWLab Counsel n 

LASL STACKS REQUIRING.  BETA ANALYSIS 

1 - 5 6 0 5 - A l p h a  source- 10,35O'd/m 
2 - 7 1 3 9 - B e t a  source- 6,740 d/r 

STACK. LOCATION 

. > W R  
I 1  

I 1  

TA-50 
I 1  

' 11 

I 1  

II  

S I G p A  

TA-43  
I 1  

TA .-48 
I S  

II 

I 1  

I1 

II , 

II 

T A - 2 1  

# STACK I D .  ANALYZE FOR: 

3 
4 9030-B 

9030-C 5 
6 
7 ' FE-2  . 

8 FE-3  
9 .  . F E - 4  
10 F E - 1 8  
11 . F E - 1 3  
12 ' F E - 2 6  
13 . FE-9 

9 0 3 0 - A  . MFP a7/tr-2s- 

F E - 1  a 7 / M  - a s  

11 

11 
I t  ' 

11 

11 I/ 
11 

II 

T H - 2 3 4  a?/Z/-dP' 

P-32 ,Or / ,k -JS 
11 

It 

14 F E - 1 1  MFP b 7 / / t -  a s  
II 

11 

11 

. I 1  

II 

15  F E - 1 2  , I *  

I ,  
. 16 F E - 1 3  

17  F E - 1 5  
18. F E - 1 6  
1 9  F E - 3 8  
20 FE-40 - 

F E - 4 5  . 

F E - 4 6  
2 1  
22 
23  ' FE-5.1 . 

24  F E - 5 4  
2 5 .  401-PRO.  11 t97'//8-SC 

I #  
11 1 .  

. 
11 I f  

. .* 
I1 ' 

I, 
1 .  

I 



STACK R E Q U I R I N G  B E T A  ANALYSIS 

SAMPLE BATE:7/18-28/80 . 

ANALYSIS. DATE:.&l= 80 ' 

1. ALPHA STANBARD'10,350 DPM 
2. BETA.#STANDARD 6,740 DPM . 

3 THRU 25 AS PER# ATTACHED SHEET 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12  
13 
14 

16 
17 
18 . 

19 
20 
2 1  
2 2  
23 
24 . 

25 

15 . 

001 1072 33149 
002937 1 ooogo 
00004 1 1 000 18 
0001203 00022 
0000498 000 15 
0000069 00008 
0000024 00012 
0000042 00026 
0000046 00056 
0000040 00008 
00 17678 00572 
0001946 00012 
00001 23  00006 
0000437 00005 
00001 16 00006 
00001 14 00005 
0000094 oooog 
0000129 00008 
0000 168 00024 
00 16955 oooog 
0000154 00004 
0000379 00005 
0000082 00010 
0000085 00005 
0000194 00013 

10000 0 
10000 0 
10000 0 
10000 0 
10000 0 
10000 0 
10000 0 
1000'0 ' 0 
10000 ' 0  
10000 0 
10000 0 
10000 0 
10000 0 
10000 01 ' 

10000 0 
10000 01 
10000 0 
10000 0 
10000 0 
10000 0 
10000 0 
10000 , 0 
10000 0 
10000 0 
10000 0 

i 



. .  

LASL STACKS REQUIRING BETA AXALYSIS 

1 - 5 6 0 5 - A l g h a  source- 1 0 , 3 5 0 . d / m  
2 - 7 1 3 9 - B e t a  source- 6 , 7 4 0  d/m 

STACK LOCATION 

- W.R 
I 1  . 
I 1  

TA-50 
II 

)I 

I 1  

I 1  

S I W A  . 

TA-43 
TA-48 

II 

I 1  

I 1  

II 

I .  

,I 

TA-21 

# STACK I D .  ANALYZE FOR: 

3 
4 
5 . .  

6 
7 
8 
9 
10 
11 
12 
13. 
14 
1 5  

17 
18 
19 
20 . 
2 1  
22 
2 3  
24  
25 

16 . 

9030-A 
9 0 3 0 - B  
9 0 3 0 - C  
FE-1 
FE-2 
FE-3 . 

FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 . 

FE-54 
401-PRO. 



LASL STACKS R E Q U I R I N G  B E T A  ANALYSISX 

01 )LPHA STD 
02 BETA STD 
03 THRU 25 F I L T E R S  

01 
02 
03 
04 
05 
06 
07 

. '  08 
09 
10 

. 1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

. 24 
25 

001 0454 
0029811 ' 

0000163 
00001 13 
00001 75 
0000063 
0000027 
0000043 
0000029 
0000037 
0006 198 
0001022 
000009 1 
0000 169 
0000132 
00001 06 
0000083 
0000101 
0000065~ 
0003700 
0000201 
0000185 
0000039 
00001 1.4 
0000 194 

33702 
00059 
00007 
00008 
00007 
00008 
00006 
00020 
00008 
00007 
002 79 oooog 
000 10 
00004 
00008 
00004 

00007 
00001 
0001 1 
00007 . 

'00010 
00003 
00001 
00013 

00014 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
0.1 
01 
01 ' 

01 
01 
01 
01 
01 

I 



. 

LASL STACKS REQUIRING SETA ANALYSIS 

1 - 5 6 0 5 - A l p h a  source- 1 0 , 3 5 0  d/m 
2 - 7 1 3 9 - B e t a  source- 6 , 7 4 0  d/n, 

STACK LOCATION #.. STACX ID. ANALYZE FOR: 

WR 
I 1  

I t  

TA-50 
. I 1  

I 1  

I 1  

I t  

S I m A  

TA-43 
TA-48 

I 1  

I 1  

I1  

II 

I1  

II 

I1 

I t  

I 1  

I, 

I, 

TA-21 

3 
4 .  
5 
6 
7 
8 
9 
10 
11 
1 2  
1 3  
14 ' 

' 1 5  
16 
1 7  
18 

' 19  
20 
2 1  . 

2 2  
.2 3 

9030-A YFP I 1  8 / 1 -  8/80 
9 0 3 0 - B  It 
9030-C I1  

FE-1 
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 
FE-26 
F.E - 9 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 

2 4  FE-54 
2 5  401-PRO. 

I t  

I 1  



LASL S T A C K S  REQU I R I NG B E T A  At lALYS I S 
01 0009886 
02 0030192 
03 0000057 
04 0000083 
05 0000076 

07 0000030 
08 0000046 
09 0000027 
10 0000032 
1 1  0008668 
12 0001 09 1 
1.3 0000089 
14 0009509 

'0000392 
l 5  16 0000096 

00001 og 
l 7  18 . 0000134 
19 000034 1 
20 0294416 
21 0000245 
22 0000297 
23 0000048. 
24 0000077 
25 0000165 

06 0000066 

33706 
00070 
00013 

' . 00005 
00006 
00018. 

00050 
00023 
00006 
00669 

' 00017 
00004 
00014 

00005 
00012 
00019 
00012 
00004 
00008 
00007 

. 00007 

00002 

00006 

00005 

00007 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 

' 01 
01 
01 
01. 
01 
01 
01 
01 
01 
01 
01 
01 

.- 0 1 
01 
01 
01 
01 
01 ' 

01 
01 
01 
01 
01 

. .  



LASL STACKS REQUIRING BETA ANALYSIS 

1 - 5 6 0 5 - A l p h a  source- 10. ,350  d/, 
2-7139-Beta s o u r c e -  6 , 7 4 0  d/n 

STACK LOCATION 

Q! R 
I1 

I 1  

TA-50 
II 

I* . .  

II 

II 

SIWA . 
I 1  

TA-43 
TA-48 

I 1  

II 

I 1  

I 1  

1' . 
II 

I 6  

I 1  

I, 

,I 

TA-21 . 

3 
4 
5 
6 
7 
8 .  
9 
10 
11 
12 
1 3  
14 
1 5  
16 
17 
18 
19 
20 
21  
22 
23 
24 
25 

STACK I D .  

.90 3 0 -A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
FE-4 . ,  

FE-18 
FE-13 
FE-26 
F E - 9 .  
FE-11  
FE-12 
FE-13 
FE-15 
FE-16 ' 

FE-38 
FE-40 ' 

F E - 4 5 .  
FE-46 
FE-51 
FE-54 
401-PRO. 

II ' 

II h 
I 1  

I .  
I 1  

II 4 
I t  

. .  . 11 

I 1  
b i  . 

I 1  i .  

\ 



LASL 

01 
02 
03 
04 
05 
06 
07 
08 
09 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
2 1  
2 2  
23 
24 

' 25 

. .  

S T A C K S  REQU I R I NG B E T A  ANALY S I S 

001 0085 
002915: 
00003 1: 
0000136 
0000061 
0000055 
0000035 
0000044 
0000024 
0000023 
000669C 
0000334 
0000067 
0000489 
GO03068 
ooooog 1 
0000132 
00001 10 
0000334 
0752689 
00045 6 1 
00 13963 
0000265 
0000049 
0000128 

' 34557 

00005 

00007 

0006 1 
00010 
00,008 

00006 

0001 1 
00007 

00004 
0056 1 
00005 

00007 
00003 
00005 

00008 

00012 
00008 
00007 
00004 
oooog 

00007 
00005 

00006 

00007 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 

01 

01 

01 

9 1 

01 

01 

01 

01 . 
01 
01 . 
01 
01 

' 01 
01 
01 

31 

i 



LASL STACKS REQUIRIXG SETA ANALYSIS' 

, 1 - 5 6 0 5 - A l p h a  source- 1 0 , 3 5 0  d/m 
2 - 7 1 3 9 - B e t a  source- 6 ,740  d/p 

AI. STACK LOCATION ' T t  

I1 

TA-50  
I1 

II 

I 1  

II  

S I W A  

TA-43 
TA-48 

11. 

I1  

I1 

II 

I t  

I 8  

I1 

. I1 

II 

I, 

II 

TA-21 

3 
4 
5 
6 
7 

9 
10 
11 
12 
1 3  . 
14 
1 5  
16 
17 
'1 8 
19 
20 
2 1  
2 2  
2 3  
2 4  
2 5  

0 .  

STACK I D .  

9030-A -4' f  
9 0 3 0 - B  - V 4  
9030-C- rf 
F E - 1 .  
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 . 

FE-26 
FE-9 
FE-11  
FE-12 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 ' 

FE-45 
FE-46 
FE-51 
FE-54 
401-PRO. 

ANALYZE FOR: 

TH-2 I' K' 

. .  



STACK FILTERS; 

0000057 
0000049 
0000049 
00001 02 
000003 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 

2 
3 
14 
15 
16 
17 
1.8 
19 
20 
21 
22 
23 
24 
25 

ii 

00005 
00004 
00005 
00013 
00010 

0000029 j 
0000043 
0000036 
0004566 
0000553 
00001 18 
00001 08 
00005 14 
0000085 
0000135 
00001 14 
0000136 
0044925 

0000325 00004 14 
0000044 

'0000035 
000004 1 

9/.3/80 ' 

00015 
00010 
00008 
00468 

00008 

00002 
00003 

00004 
00000 
00003 
00004 

00006 

00012 
00007 

00004 

00007 
30006 

00003 

c 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 

1 10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 



RevieMledlLab Cound 
Publicly R leasable v#' 7 2l.p 

LASL STACKS REQUIRIYG SETA ANALYSIS' 

1-5605-Al9ha source- 10,350 d/m 
2-7139-Beta source- 6,740 d/m 

a. STACK LOCATION TT 

- Q!R 
II  

I 1  

TA-50 
II 

I 1  

#I 

It 

SIGpA 

TA-43 
TA-48 

I1 

II 

I1 

II 

II  

I* 

#I 

" . 
#I 

I, 

,I 

TA-21 . 

3 
4 '  
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23  
2 4  
25 

STACK ID. 

9030-A 
9 0 3 0 - B  
9 0 3 0 - C  
FE-1 
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11 
FE-12 ' 

FE-13 
, FE-15 

FE-16 . 

. FE-38 
FE-40 
FE-45 
FE-46 
FE-51 

. FE-54 
401-PRO. 

It 

II . 

II . 

II 

. .  

. .  



L A S L  STAKCS R E Q U I R I N G  BETA A H A L Y S I S  

01 
01 

01 
01 
01 

01 
01 
0 1 .  
01 . .  

01 ' 

01 

01 
01 . 

01 
01 

01 
01 

01 

be\o& coy T R - Y  3 ,  a -'i . 
R.QS "1 /kJ &+ - @la&) SCLU 

I O 1  01 
01 

01 
01 

01 

01 ALPHA STD 
02 B E T A  STD 
03 THRU 25 F I L T E R S  

f i  pc 
1OQOO 
10000 
10000 

' 10000 
10000 
10000 
10000 
10000 
10000 
1.0000 
10000 
10000 - 
10000 
10000 
10000 

' 10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

00001 00 00005 10000 01 F e - y  (7a-43) 13 



RevieWLab Counsel 

LASL STACKS REQUIRI??G SETA ANALYSIS' 

1 - 5 6 0 5 - A l p h a  source- 10,350 d/m 
2-7139,-Seta source- 6 , 7 4 0  d/n, 

STACK LOCATION 

.. Q!R 
II 

II 

'TA-50 . 
(1 

I 1  

II 

II 

S 1W.A 

TA-43 
TA-48 

II 

II 

II 

II 

I1 

I 1  

II 

I1 

II 

I, 

I 1  

TA-21 

* STACK I D .  ANALYZE FOR: 

3 9030-A r(q MFP s/#9/#U - ~ / j c / . 6  
4 9030-P Y L  11 

5 
6 

9030-6 qS 
FE-1 

7 FE-2 
8 FE-3 
9 ' FE-4 
10 
11 
12 
1 3  
14 
15 
16 
17 
18 
19  
20 
2 1  
22 
23 
24 . 

2 5  ' 

11 

TH-234 412 - p/g' 
FE-9 P-32 t / r 9 / 8 o - 9 /  . 

' I  FE-18 
FE-13 
FE-26 II 

r/80 
FE-11 , 

FE-12 
FE-13 
FE-15 

' FE-16 
FE-38 . 

FE-40 
FE-45 
FE-46 
FE-51 
FE-54 

. 401-PRO. 



LASL STACKS REQU I R I NG- BETA ANALYS I S 9/ 15/80 
f l  

01 
02 
03 
04 
05 
06 
07 
08 

. 09 
10 
1 
2 
3 
14 
15 
6 
17 
18 
9 
20 
21 
22  
23 
24 
25 

001002c 
0029 183 
00001 28 
0000038 
0000027 
0000052 
0000026 
0000044 
0000047 
00001gs 
0007704 
0000368 
0000045 
00001 24 
00001 12 
0000067 
0000060 
00001 37 
0000105 
0043614 
0000 137 
0000209 
0000032 
000002 1 
ooooo3a 

r< 
33906 
00072 
0001 1 
00005 
00008 
00005 
00008 
oooog 
00014 
00026 

. 01155 
00032 

00004 
o'ooog 
00003 

00003 
00006 
00003 
00008 
00007 
00002 
0000 1 
00005 
00008 

00003 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

IO000 01 
IO000 01 
1 0000 01 
1 0000 01 
0000 01 
0000 01 
0000 01 
0000 01 
0000 01 

1 0000 01 
0000 01 
0000 01 
0000 01 

1 0000 01 
0000 01 

1 0000 01 ' 0000 01 
0000 01 
0000 01 ' 0000 01 

1 0000 01 
'0000 01 
' 0000 01 
0000 01 
0000 01 

I .. 

I 



LASL STACKS R%BL'IRIXG 9ETA AEJALYSIS' 

STACK LOC9TION 

'- W R  
II 

I 1  

TA-50 
I 1  

I1  . 

11 

II 

S I m A  

TA-43 
TA-48 

I1 

II 

II 

II  

II 

II . 

II 

in . 

I 1  

I. 

,I 

TA-21 

1-5605-Alpha source- 1 0 , 3 5 0  d/, 
2-7139-Beta source- 6 , 7 4 0  d/r 

U Tr 

3 
4 

, 5  
6 
7 

9 
10 

' 11 
12 
,13 
14 
15 
1 6  

. 1 7  
'1 8 
19  
20  
21 
22 
23  
2 4  
25 

a 

STACK I D .  

9030-A - LIL/ 
9030-B - b / c  

9030-C,- q J  
FE-1 
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 

. 401-PRO. 



DATE OF ANALYSIS: 9-22-80 L A S L  STACKS R E Q U I R I N G  B E T A  A N A L Y S I S  
SAMPLE D A T E t 9 / 5 -  15/80 
1 .  ALPHA STANDARD 
2 B E T A  STANDARD 
3 THRU 25 AS PER ATTACHED SHEET 

0028874 
0000160 
0000076 
0000049 
0000058 

0000025 000003 1 
0000022 
0000033 

01 
: 02 

03 
. 04 

05 
. .  06 
07 
08 
09 

- 00 
11 
12 
33 
I 4  
$ia 
eb tli 
19 
20 
' 2  1 
22  
23 
24 
25 

00075 
00004 
00005 
00002 
oooog 
00015 
0001 1 
00001 
00006 

0000065 
0000084 
00001 23 
0000953 
0 044 3 80 
00001 18 
0000320 
0000027 
0000029 
0 00002 3. 

e. 

10000 
10000 
10000 
10000 . 

10000 
10000 

00006 
00057 * 

00005 
00006 
00004 
00003 
00003 
00010 

00007 
00005 

0.1 
01 . 

01 
01 
01 
01 

10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 

L 

.i 0000 o i  
10000 01 - gi'A 
10000 . 0 1  

. .  

i 



LASL STACKS REQUIRING BETA ANALYSIS' 

1-5605-Alpha sourc'e- 10,350 d/m 
2-7139-Beta source- 6,740 d/m 

STACK LOCATION 

- Q!R 
11 

I 1  

TA-50 
II 

11 

I1 

11 

SIWA 

TA-43 
TA-48 

I1 

I 1  

11 

II 

It 

II 

11 

II 

I1 

I. 

II 

TA-21 I 

* 
3 -  
4 
5 
6 

. 7  ' 

0 
9 
10 
11 ' 
12 
13 
14 
15 
16 
17 

19 
20 
21 
22 
23 
24 
25 

'1 a 

ST.2.CX ID. 

9030-A 5/4/ 
9030-a V6 
9030-. M 
FE-1 
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 
FE-26 , 

FE-9 
FE-11 
FE-12 
FE-13 
FE-15 

' FE-16 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
401-PRO. 

ANALYZE FOR: . 

MFP y / , a -  14/8d 
i1 

. 



LASL STACKS R E Q U I R I N G  B E T A  A N A L Y S I S  

01 ALPHA STD 
. 02 BETA STD 
03 THRU 25 FILTERS 

0.1 
' 02 
03 
04 
05 
06 
07 
08 
09 
0 
1 
2 
3 
4 
5 
6 

' 7  
' 8  
9 
20 

/3 
00101 16 
0029529 

0000038 
0000046 
0000073 
0000028 
0000039 
00001 13 
0000062 
00 142 09 
0007 162 

0000193 
0000734 
0000231 
0000172 

00025 13 
0 049 7.06 
000061 1 
000'0241 
0000042 
0 00 003 8 
00001 13 

0000076 

0000236 

0000648 

d 
33688 
00056 
00002 
00006 
00007 
00010 
00008 
00010 
00019 

00034 
00008 
00009 
00006 

00012 

00007 
00005 

00002 
00003 
00008 

0001 3 
01222 

00006 
00013 

00007. 

00002 

10/1/80 ' 

10000 01 (x &d'd 
10000 01p s+**\duJ 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
1 DO00 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 

. .  

. .  

. .  



RevJewed/tab Ccunsel 

h P . 7  

LASL STACKS PIEQUIRI?TG SETA ANALYSIS' 

1-5605-Alpha source- 1 0 , 3 5 0  d/m 
' 2 - 7 1 3 9 - B e t a  source- 6 , 7 4 0  d/m 

STACK LOCATION 

'TA-50 
I 1  

I1 ' 

I1 

II 

S I W A  . 

TA-43 
TA-48 

II 

I1 

I1  

I1 

I 1  

II 

I1 

II 

. I 1  

I. 

,I 

TA-'2 1 . 

, 3  
4 
5 
6 
7 '  

9 
10 
11 
12 
1 3  . 

14 
1 5  
16 . 

1 7  
18 ' 

19 
' , 2 0  . 

21  ' 

2 2  
. 2 3  . 

24 
25 

a 

STACK ID. 

9 0 3 0 - b  Y q  
9030-b VJ- 
9030-• YG 
FE-1 
FE-2 . 

FE-3 
FE-4 
FE-18 
FE-13 
FE-26 . 

FE-9 
FE-11  
FE-12 
FE-13 
FE-15 , 

FE-16 
FE-38 
FE-40 
FE-45 

. FE-46 
FE-51 
FE-54 
.401-PR.O. 

II 

II ' 

I1 



0010228'33850 
0028977 
000005 1 
0000083 
0000056 
0000088 
0000061 
0000041 
0000052 
0000068 
0003,188 
00004 18 
0000094 
00001 37 
0000136 
0000097 
0000088 
0000149 
0000857 

0000130 
0000195 
0000032 

0000038 

0444205 

0000029~00009 

-1 oooc 
1 oooc 
1 oooc 
1 oooc 
1 oooc 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
0000 
10000. 
10000 
10000 

' 10000 
10000 
10000 
10000 
10000 
10000 

i oooa 
1 oooa 

00084 

00001 

00006 
00004 

00013 

00018 

00003 

00007 

00004 

00008 
00390 

0000s 
00008 

0001 0 
00011 . 
00008 
00003 

00010 

00002 
00006 

00005 
00003 

. 
00004 

01 

01 

01 

01 

01 

01 
.01 

01 , 

01. 

01 
01 

01 

01 
01 

01 
01 

01 
01 
0 1 .  

01 ' 

D l  
31  - 

01 
01 

01 

. .  

. .  

I' 



... .. .- . . . . 

- Revlewed/Lab Cound 

LASL STACKS REQUIRING BETA ANALYSIS' 

l - 5 5 0 5 ' - A l p h a  source- 1 0 , 3 5 0  d/, 
2 -7139-Seta  source- 6 , 7 4 0  d,/& 

STACX LCCATION * 
3 

11 

I1 

4 
5 

'TA-50 11 sYc l .* j I  6 
7 

9 
10 

a . I1 

I1 

I 1  

TA-43 Se2v'S 1 3  
TA-48 14 

11 

11 

II 

11 

14 

I1 

. I. 

I 1  

I. 

II 

, TA-21 

1 5  
16 
17 
'18 
19 
20 ' 

2 1  . 

22 
2 3  

STACK ID. 

9030-A 
9030-B 
9 0 3 0 - C  
FE-1 

' FE-2 
FE-3 ' 

. F E - 4  : 
FE-18 
FE-13 aiflNk 
F E - 2 6 m N k  
FE-9 ' 

FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 

, 4 0 1 - P R O .  

ANALYZE FOR: 

11 



O i  0009844 34284 10000 01 
00080 10000 01 

10000 01 
02 0029981 oooo3 
04 00001 11 00003 10000 01 8 

03 

0000067 00004 10000 01 
06 0000079 oooog 10000 01 
05 

0000033 00005 10000 01 
00007 10000 01 

07 
000002 1 

01 
08 

0 0 0 0 0 3 4 00004 10000 
0000052 00017 10000 01 

09 
0 0  

0000261 00004 10000 01 
00007 10000 01 

13 
00004 19 

0001 1 10000 01 
10000 01 

‘4 0000325 
00014 

I S  
0000129 
0000122 00009 10000 01 16 

00010 10000 01 
1 7  

0000398 
10000 01 

r 8  
0001 079 00007 

00008 10000 01 
19 

0096344 
01 

20 
21 0000327 00003 10000 

0000448 00007 10000 01 
01 

22 
0000040 00002 10000 

00007 10000 01 
23 

0000037 
25 0000120 00003 10000 01 
24 

0000072 

1- 
3 l U  
- 
J 

I 

/ /  . 0003101 00448 10000 01 

/ 2  0000472 00020 10000 01 ’ 
i 

. .  



Rewiewedli-ab Counsel 

LASL ST.4CKS REQUIRIPlTG SETA ANALYSIS' 

1-5'505-Alpha s o u r c e -  10,350 d/m 
2-713q-Beta sou rce -  6 , 7 4 0  d/, 

STACK LOCATION 

- Q!R 
II 

I 1  

'TA-50 
I 1  

II 

I 1  

' II 

S I W A  . 

TA-43 
TA-48 

I 1  . 

I1  

I1  

II 

I1 

I 1  

TA-21 

U w 

3 
4 '  
5 
6 
7 
8 
9 
10 
11 
12 . 

13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
25 . 

STACK ID. 

9030-• Uq 
9030-• c/t. . 

9030-• y g  
FE-1 
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11 t 

FE-12 . 

FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
40 1-PRO . 

.'ANALYZE FOR: 

I1  

II 

I1 

I1 . 
I1 

I 



01 
02 
03 
04 
05 
06. 
07 
08 
09 

10 
1 1  
12 
13 
14 
15 
46 
I7 
I8 
19 
20 
21 
22 
23 
24 
25 

/ 3 .  
0008967 
0031 117 
0000064 
0000080 
0000092 

0000029 
.0000108 

0000029 
0000035 

. 0000043 
0002049 
00003 19 
0000 199 
0000167 
0000807 
0000 142 
0000233 
0000997 
0000543 
00381 20 
0003625 
0033642 
0010927 
0000074 ' 

0004301 

/ o f 3  - 

c 4  
35423 
00081 
00005 
00004 
00002 
00006 
00005 
00004 
oooog 
00006 

00018 
00012 
00005 
00002 
00004 
00004 
00002 
00006 
00006 
00012 
00005 
00003 
00004 
00007 

00290 

I 3 / &  

10000 
10000 
10000 
10000 
10.000 
10000 
10000. 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

1 O /  17/80 

01 
01 
01 
01 
01 . .  

01 
01 
01 
01 
01 
01 
01 ' 

01 
01 
01. 
01 
01 - 
01 
01 
01 

01 
01 
01 
01 

O 1  . 
. .  

'. . 

. .  



' LASL STACKS REQUIRING BETA ANALYSIS' 

1-5605-Alpha source-.10,350 d/, 
2-7139-Beta source- 6,740 d/p 

STACK LOC.\TION . 

TA-50 
I1 

I 1  

I1  

I 1  

S IGpA 

TA-43 
TA-48 

I 1  

I 1  

I 1  

I1 

TA-21 

3 
. 4  
' 5  ' 

6 '  
7 '  
8 
9 
10 
11 
12 
13 
14 
15 

' .16 
17 

19 
20 
21 
22 
23 
24 
25 

18 

STACK ID. 

'9030-• V v  
, 9030-• qb 
9030-aVlf ' 

FE-1 
FE-2 ' 

FE-3 
FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11 
FE-12 
FE-13 
FE-15 

. FE-16 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
401-PRO. 

ANALYZE FOR: . .  



01 
02 

' 03 
04 

' 05 
06 
07 
08 
09 

, QO 
I1 ' 

12 
13 
r 4  
r 5  
16 
I 7  
r8  
19 

20 
21 
22 ' 
23 
2 4 .  
25 

\ .' 

4 4 
0010012 33519 
0027553 00048 
0000048 00005 
0008622 00007 
0027440 00001 
000007 1 00003 
0000038 00004 
0000037 00006 
0000054 ' 00009 
0000077 00014 
0001786 00293 
000 tog 1 000 14 
0000126 00004 
0000160 00007 

00001 7 1 00013 
0000168 00027 
0000257 00002 
0002736 00004 
0004289 00006 
0000074 00003 
0000054. 00002 
0000073 00002 
0000037 00000 
ooooogg 00006 

0001862 00005 

10000 01 
10000 01 
10000 01 
10000 01 = 
10000 01 - 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 0 1 .  
10000 01 
10000 01 
10000 01 
10000 01 

aLs- -c; /LA/ ? 



01 0009283 - 34558 
. 02 0027625 00032 
03 0000 1.64' 00009 
04 ' 0000060 00005 
05 00001 1 2  00004 
06 0002 196 00013 

. 07 0007 124 0001 9 

. .  



ReviewedlLab Ccunsei 
Ptfid$t,,kasa ble 

LOS ALAMOS SCIENTIFIC LABORATORY . 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 07545 
Telephone Ext: 

O F F I C E  M E M O R A N D U M  

. TO : Wil1iam.F. Romero, H-1 S p e c i a l i s t  DATE: January 27, 1980 

.FROM : '  .Leonard Romero, H-1 TA-55 KPAL 

SUBJECT : ' 

SYMBOL : H-1-LLR-3-81 . . 

ACTIVITY RELEASE CORRECTION FOR CMR FE-45, FE-46 STACKS 

MAIL STOP: 503 

For t h e  s t a c k  sampling pe r iod  of  October 10 - 1 7 ,  1980 you repor ted  t h a t  
265 microcuries  of  mixed f i s s i o n  products  had been re leased  from CMR 

.FE-45 and FE-46 s t a c k s .  
' s e n t  t o  you from t h e  TA-55 HPAL. 

The a c t i v i t y  was ,de t e rb ined  from the  b e t a  r e s u l t s  

Pe r  Ron S t a f f o r d ' s  r eques t  we checked t h e  b e t a  results and recounted the  
s t a c k  samples. We determined t h a t  t h e  265 microcuries  r e l eased  was from 
t h e  TA-48 FE-45 and FE-46 stacks.. . 

. 

The CMR and TA-48 FE-45, FE-46 s t a c k  samples were loaded oppos i t e ly  i n  
p o s i t i o n  i n  t h e  widebeta count ing system. 
po r t ed  f o r  t h e s e  s t a c k s  is i n c o r r e c t .  ' 

Therefore  t h e  a c t i v i t y  re- 

I recommend t h a t  t h e  a c t i v i t i e s  be changed oppos i t e ly  f o r  t h e  above 
s t a c k s .  

: ..,31'. ... 

cc: R .  G. S t a f f o r d ,  H-1 HS-503 
R. D .  Geoffrion', H - 1  MS-749 

- L. P. R. Martinez, 'H-1 MS-749 
H-1 HPAL F i l e s  



ReviewWLab Cwnsel 
Pubkly Releasabie 

LASL STACKS R%O.UIRI?iG BETA ANALYSIS' 

1 - 5 6 0 5 - A l p h a  source- 1 0 , 3 5 0  d/m 
2 - 7 1 3 9 - B e t a  source- 6 , 7 4 0  d/r 

STACK LOCATION Tt  STACK I D .  ANALYZE FOR: .u 

Q! R 
I1 

I1 

'TA- 5 0 
I1 

II ' 

I 1  

I1 I 

S I G p A  

TA-43 
TA-48 

I1 

I1  

I1 

II 

II 

TA-21 

3 
4 
5 
6 
7 

9 
10 
11 
12 
13  
14 
1 5  
16 
17 
'1 8 
19 
20 ' 
2 1  
22  
2 3  
2 4. 
25  

a 

9030-@ ' f q  
9030-a 4G 
9030-1 uf 
FE-1 
FE-2 
FE-3 
FE-4  
FE-18 
FE-13 
FE-26 
FE-9 
FE-11  
FE-12 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40. 
FE-45 
FE-46 
FE-51 
FE-54 
401-PRO. 

. .  

11 

11 

11 

II 

II 

. I 1  ' 

11 

11 



. .  
LASL STACKS REQUIRING B E T A  A N A L Y S I S  

01 
02 
03 
04 
05 
06 
07 

' 08 
09 
10 
1' 
12 
33 

$5 
e b  
17 w 
9 9 
20 
21 
22. 
23 
24 
.25 

44- 

11/3/80 

0010538 
002622.1 
0000089 
0000047 
00001 19 
0000092 
0000037 
0000030 
0000034 
0000034 
002 1.222 
0000581 
0000135 
0000176 
00001 66 
0000142 
0000096 
00001 24 
0000505 
00 1863 1 
0000299 
0000345 
0000036 
000003 1 
0000050 

32709 10000 01 
00047 10000 01 
00003 10000 01 
00003 10000 ' 01 
00002 10000 01 
00006 10000 01 
00007 10000 . 01 
00004 
00012 

. 04012 
000 18 
00004 
00007 

. 00006 
00007 
00008 
00004 

00006 
00004 
00005 
00001 
00005 
.00002 

00007 

00003 

10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 ' 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 ' 01 
10000 .01 
10000 01 
10000 01 



LASL STACKS REQUIRIXG BETA A.NALYSIS' 

1-5605-Alpha source- 10,350 d/m 
'2-7139-Beta source- 6,740 d/p 

STACK LOCATION TT STAC'X ID. ANALYZE FOR: A 

- QqR 
I 1  

II 

TA-50 
II 

II 

II 

II ' 

S I W A  

TA-43 
TA-48 

II 

II 

I# 

II 

II 

I1 

II 

II 

I 1  

I. 

II 

TA-21 . 

3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

a 

, 90.30-A 
9030-B 
9030-C 
FE-1: 
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11 
FE-1.2 
FE-13 
FE-15 
FE-16 . 

FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
401-PRO. 

3 s  
40 

II 

I 1  



LASL STACKS REQUIRING BETA A N A L Y S I S  11/7/80/ 
5 ~ ~ p l e  d d e :  m J a y  - 11/3 /80  

34179 10000 01 
02 0027624 O O O ~ l  10000 01 
03 0000264 00004 10000 01 
04 0000094 00006 10000 01 
05 0000239 0000~ 10000 01 
06 0000340 00004 10000 01 
07 0000043 00007 10000 01 
08 0000058 00037 10000 01 
09 0000045 00007 10000 01 
10 0000043 00006 10000 01 
1 1  0009581 01235 10000 01 
12 0034738 00084 10000 01 

0000478 00005 10000 01 

15 000062 1 00004 10000 01 
16 0000554 00003 10000 01 

0000745 00005 10000 01 

000001 0 00001 10000 01 

21 0000733 00003 10000 01 
22 0000744 00006 10000 01 

0000088 0000 1 10000 01 

25 0000202 0000 1 10000 01 
26 0000848 00004 10000 01 
27 0015466 00004 10000 01 
28 0000096 00004 10000 01 
29 0003927 00007 10000 01 
30 0000 180 00002 10000 01 
31 0009483 00005 10000 01 

-e f l  
001 0037 

13 14 0000609 00002 10000 01 

l 7  18 0000444 00006 10000 01 

20 ” 0000029 00005 10000 01 

23 24 0000052 00003 10000 01 

i 

‘ I  

. .  



. LASL STACKS II%QUIRIXG SETA ANALYSIS' 

STACK LOCATIOX- 

- Q'R . 
I t  

I! 

TA-50 
11 

I t  

I t  

I1 

SIGpA 

TA-43 
TA-48 

I1 

I t  

I t  

I 4  

I1  

I1 

I t  

11 

11 

TA-21 

1-55CS-Alpha source- 10,350 d/m 
2 - 7 1 3 9 - B e t a  source- 6,740 d/m 

AL 
TT 

3 
4 
5 
6 .  
7 

.8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0  
2 1  
22 '. 

23 
24 
25. 

STACK ID. 

9030-A 
9030-B q &  
9030-C Vfl 
FE-1 
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FE-45 
FE-46 ' 
FE-51 
FE-54 
401-PRO. ' 

It 
. .  

. .  



LASL STACKS REQU I R I NG BETA A N A L Y S  I S 

.11/19/80 

01 
02 
03 
04 
05 
06 
07 
08 
09 
0 

.2 
3 
4 
5 
6 
7 
8 
9 

. ' 20 
21 
22 
23 
24 
.25 

i 

f l  
001 0063 
0028625 
0000082 
0000048 
0000137 
-0000161 
0000038 

0000067 
0000054 
001 42 08 
0058716 
0000240 
0000355 
0005682 
0000322 
0000295 
0000400 
0000042 
,0000055 
0005283 
0050570 
0000240 
0000070 
0000666 

0000029 

o( 
' 34189 

0007 1 
00004 
00004 

. 00004 
0001 1 
00008 
00008 
00004 

002 0 
0997 
001 38 
00013 

. 00005 
00012 
00002 
00017 
00003 

00006 
00010 
00006 
00004 
OOOlO 
00015 

00005 

10000 01 
10000 01 

0000 01 
10000 01 
10000 01 

0000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 

0000 01 
10000 01 

0000 01 
10000 01 
10000 01 
10000 01 

. .  

1 



LASL STACKS REQUIRIi-iG BETA ANALYSIS' 

STACK LOC~TIOM 

T A - 5 0  
I1 

S I G p A  

TA-43 
TA-48 

I1 

I1 

I1 

I 1  

11 

I1 

I1 

8 ,  

I1 

TA- 2 1 

' 1-5605-i'Jpha source- 10 ,350  d/m 
2-7139-Beta source- 6,740 d/p . 

.u 
rr 

3 
4 
5 

7 
8 
9 
10  
11 ' 

12 ' 

1 3  
14 
1 5  
16  
1 7  . 

18 
1 9  
20 
2 1  
2 2  ' 

23 
24 
25 

6.  . 

STACK ID. 

9030-8 - J Y  
9030-8 - r& 
9030-6 -If 
FE-1 
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 

' FE-26 ' " 

FE-9 
FE-11 , -  

FE-12 
FE-13 
FE-15 . 

FE-16 
FE-38 
FE-40, 
FE-45 

' FE-46 
FE-51 
FE-54 
401.-PRO. 

TH-234 t l / / ? . -  IdQ3 
11 



LASL STACKS (BETA) 
ANALY S I S DATE##lll/2 1 /80 
abm? 1% dc-to; I / / ? -  1 't/gc/ 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  

13 
14 
15 
16 
7r 
18 
19. 
20 
21 
22 

ar 

2 3' 
24 
25 

0009995 
0029066 
0000 165 
00001 34 
0000 185 
0000537 
0000064 
0000050 
0000050 
0000060 
0010831 
0020426 
0000545 
0000699 
0000729 
000068 1 
0000464 
00006 17 
00000 18 
0000035 
0001670 
0010516 
0000123 
0000076 
0000207 

33643 10000 
00038 10000 
00004 10000 
00003 10000 
00003 10000 
000 15 10000 
00008 10000 
00004 10000 
oooog 10000 
oooog 10000 
01507 10000 
00150 10000 
00003 10000 
00007 10000 
.00006 10000 ' 
00005 10000 
oooog 10000 
00004 10000 
00008 10000 
oooog . 10000 

00012' 10000 

0001 0 10000 
00002 10000 

. .  00007 i oooo 
00005 . ioooo 

0 1 . .  
01 
01 . 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 . 
01 
01 
01 '- 

01 
01 
01 
01 
01 
01 
01 

7 

! 



LASL STACKS REQUIRING SETA ANALYSIS' 

1-5605-Alpha source- 10,350 d/, 
2-7139-Seta source- 6;740 d/r . 

STACK LOCATION 

I1 

TA-50 ' 

II 

II 

I 1  

II 

S1W.A . 

TA-43 
TA-48 

I I  

I1 

II 

II 

I1 

I I  

II 

II 

I 1  

S I  

,I 

TA-21 

3 
4 
5 
6 

. 7  
8 
9 
10 
11 
12 
13 
14 
15 

. 17 

19 
20 
21 

, 22 
23 
24 
25 

16 

i a  

3 8  

STACK . ID. 

9030-A W 
9030-B 4b 
9030-C c( s' 
FE-1 
FE-2 ' 

FE-3 
FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11' 
FE-12 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
401-PRO. 
FE 3 Y  

f E ' 0  

cc39 

ANALYZE FOR: 

. .  



01 
02 
03 
04 

. ' 05 
06 
07 

. 08 
09 

1 1  
12 
13 
14 
15 
16 
17 
18 

. .19 
20 
21 
22 
23 
24 
25 

27 
28 

' .  0 

26 

0009556 
0029813 
00001 13 

0000 143 
00002 18 

0000042 

0000086. 

0000036 

0000036 
00001 76 
0012590 
0047095 
0000301 
0000530 
0000389 
0000662 

0000302 
0000427 
00049 14 
0000607 
0000639 
0000062 
0000046 
0000243 
0001019 
00078 12 
0000793 

0000262 

33798 
0007 1 
00020 
00004 
00004 . 

00005 
00002 
00007 
00005 
oooog 
01476 
00277 

00004 
00007 
00020 ' 

00010 
00012 
00003 
00010 
00003 
00006 
00006 
00004. 

, 00013 
00008 
00003- 
00008 

00013 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

* 10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 

' 01 
. 01 
01 
01 
01 
01 
01 

' 01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
'01 
01 
01 

1 .  

. .  
1 

I '  

1 
1 
1 

. .  

i.. 



RwiewedlLab Counsel - 

LASL STACKS RZQUIRIXG BETA ANALYSIS' 

1-5605-Alpha source- 10,350 d/m 
2-7139-Beta source- 6,740 d/p 

STACK LOC.1TIOM . 

- W R  
I 1  

I 1  

'TA-50 
I1  

I 1  

II 

I1 

S I W A  . ' 

TA-43 
. I 1  

.TA-48 ' 

I1  

' I1 

. 
I1 

' I 1  

II 

II 

I 1  

I 1  

II 

TA-21 

3 
4 
5 
6 
7 
0 
9 
10 
11. 
12 
13 
14 ' 

15 
16 
17 
18 
19 
20 
21 . 

22 
23 
24 
25 

STACK I D .  . ANALYZE FOR: 

9030-C - <. 

FE-18). 
FE-13 - 
FE-26- 
FE-9 
FE-11  
FE-12 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
4 0 1 - P R O .  

II 

II 

11 

11 

11 



01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 

. 17 
18 
19 
20 
21 

' 22 
23 
24 
25 

0 
0002878 
002 410 
0000086 
0000041. 
00001 03 
0000026 
0000030. 
000001 7 
000002 1 
0000034 
0007690 
0002355 
0000624 
000029 1 
00003 12 
0000267 
0000379 
0000437 
0003563 
0041481 
0002533 
00007 12 
0000101 
0000055 
0001296 

or, 
34417 
0005 0 
00006 
00004 
00004 
00003 
00005 
00006 
00008 
00004 
00946 
0002 1 
oooog 
00018 
00004 
0001 0 
0001 1 
00004 

- 00017. 
00010 

00006 
00005 
00004 
00008 
00006 

STACKS REQUIRING BETA ANALYSIS . 
SAMPLE DATE: 11/21/12-1/80 
AN A L Y S I S  DATE: 12/9/80 
1. ALPHA STANOARO 
2. BETA STANDARD 
3 THRU 25 A S  PER ATTACHED SHEET 

10000 01 1 3 3  4 / ) 1  

10000 01 I c l L  P -4 
10000 01 
10000 01 
10000 01 
10000 0 1. 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 

10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 

10000 01 
10000 01 
10000 01 
10000 01 
10000 01 

.. . 



LASL STACKS REQUIRING BETA ANALYSIS 

1 - 5 6 0 5 - A l p h a  Source-l0,350 d/m 
2 - 7 1 3 9 - B e t a  Source-6, ?40 d/m 

STACK LOCATION 

CM3 
11 

TA-5U ' 

I 1  

' I 1  , 

I1 

I 1  

SIGMA 

. TA-43 
TA-48 

I1 

I1 

I1  

I1 

I1 

I 1  

II 

I1 

b 

I 1  

' .I ' 

II 

TA-21 

A 
3 
4 .  
5 
6 
7 
8 
9 
10 
11 . 
12 
13  
14 
.15 
16 . 

I7 
18 
19 
20 
21 . 

22  ' 

23 
24 
25 
26 

STACK ID. 
FE-44 
FE-46 
FE-45 
FE-1 
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 
FE-2 6 
FE-9 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 : 
FE-3 8 
FE-40 
FE-45 
FE-46 

.FE-51  
FE-54 
401-PRO 

. .  

1 

I 



LASL STACKS R E Q U I R I N G  B E T A  A N A L Y S I S  

12/12/80 

01 
02 
03 
04 
05 
06 
07 
08 
09 

' 10 
1 1  
2' 
3 
4 
15 
16 
7 
18 
19 
20 
2 1. 
22 
23 

. 24 
25. 
26 

000943 1 3437 1 
0029461 00035 
0000254 00014 
0000 133 00005 
0000253 00008 
0000591 000 13 
0000068 00005 
0000083 00015 
0000093 00004 
0000063 00012 
0012628 01018 
00 12089 0005 0 
0000342 00003 
0000763 oooog 
0000702 00004 
0000664 00003 
0000540 00010 
0000623 00013 
00005 1 1  00010 
00005 18 0001 1 
0031767 00006 
oooogro 00002 
0000947 00005 
ooooog 1 00013 
0000037 00003 
000073 1 O O O I  2 

10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 

10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 

10000 01 
10000 01 
10000 01 

10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 

10000 01 



LASL STACKS REQUIRING BETA ANALYSIS 

STACK LOCATION 

CMR 
I1 

I. 

TA-5U 
I 1  

II 

I1 

SIGMA 

TA-43 
TA-48 

I1 

I1 

I 1  

I1 . 

II 

TA-21 

1-5605-Alpha Source-10,350 d/m 
2-7139-Beta  S o u r c e - 6 , 7 4 0  d/m 

3 
3 ' .  

4. 
5 
6 '  
7 
8 
9 
10 
11 
1 2  
13 
14 
15  
1 6  ' 

1 7  
18 
19 
20 
2 1  ' 

22  
2 3  
2 4  

STACK I D .  

FE-4.4 
FE-46 

. FE-45 
FE-1 . 

FE-2 
FE-3 
FE-4 
FE-18 . 

FE-13 . . ' 

FE-2 6 
FE-9 
FE-11 
FE-12 
FE-13 
FE-15 

FE-18 
FE-38 
FE-40 
FE-45 ' 

.FE-46 
FE-51 

FE-16 . 

-- . 

II 
I 

II 

I, 

I1 

FE-54 2 5  II 

2 6  401-PRO , " #qc- I-/- 



LASL S T A C K S  REQU I R I NG B E T A  ANALYS I S X  
5 4 - p h  d y h :  82/Z - /S/@a 

. 12/19/80 

01 ' 

02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 . 
18 
19 
20 
21 

0009323 34557 
0028914 0004 1 
0000 104 00000 
000006 1 00001 
0000126 00003 
00003 18 00007 
0000060 00008 
0000057 00004 
0000072 00005 
0000037 00003 
0010954 01001 
0092915 00126 
0000479 00002 
0000449 000'05 
0000461 00005 
0001 148 000 13 
00003 15 00007 
0000376 00008 
0000399 0001 3 
0000279 00006 
0004655 00003 
0001214 00006 
0000073 00003 
0000034 00004 
0000479 00007 

10000 01 
10000 01 
10000 01 I 

10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 
10000 01 

23  0000513 . 00004 10000 01 

i 



LASL STACKS REQUIRING BETA ANALYSIS 

1-5605-Alpha Source -10 ,350  d/m 
2-7139-Beta S o u r c e - 6 , 7 4 0  d/m 

STACK LOCATION 

CMR 
11 

II . 

TA-50 
. I t  

II 

I1 

I t  
!a 

. SIGMA 

TA-43 
TA-4 8. 

11 

11 

II 

A 
3 
4 
5 
6 
7 
8 '  
9 
10 
11 
12 
1 3  
14 

' 15 
.16 
17 . 
18 
19' 
2 0  
2 1  
22  
2 3  
2 4  
2 5  . 
2 6  

STACK I D .  

FE-44 
FE-46 
FE-45 
FE-1 
FE-2 
FE-3 
FE-4 
FE-18 
FE-13 
FE-26 
FE-9 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16. 
FE-18 
FE-3 8 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
401-PRO 



. ... - . .. 

3 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

0009823 
0027685 
0000128 
0000077 
0000043 
0000232 
000003 1 
0000078 
0000060 
0000053 
0003081 
0000888 
0000343 
0000400 
0000409 
0000355 
0000233 
0000322 
0000247 
0000196 
0003249 
00001 17 
000072 1 
0000049 
0000023 
0000478 

34388 
00036 
00008. 
00001 
00001 
00004 
00004 
oorog 
00010 
00001 
00329 
00008 . 

00007 

00005 . 

00004 
00007 
00008 . 

00003 
00005 
00003 
00002 
0001 1 
oooog 
00001 
00008 

00007 

10000 
10000 
10000 
.10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
0 1. 
01 
01 
01 
01 ' 
01 
01 
01 
01 
01 
01 . 

01 
01 ' 

01 
01 
01 
01 
01 
01 
01 
01 

. .  

r 

1 

1 

\ 

1 



LASL STACKS REQUIRING BETA ANALYSIS 

1 1-5605-Alpha  Source-10,3 50 d/m 
2-7139-Be ta  Source-6, ?40 d/m ' 

STACK LOCATION 

CMR 
II  

I# 

TA-5U 
II 

' I1  

" . 
I1 

' SIGMA 
II  

TA-43 
TA-48 

I 1  

II 

I1 

I1 

II  

11 

I1 

16 

II  

I O  

II  

TA-21 

A 
3 

' .  4 
5 
6 
7 
8 
9 
10 
11 
1 2  
13 
14  
15  
1 6 
17 
18 
19 
2 0  
2 1  
2 2  , 

23 
2 4  ' 

2 5  
26 

STACK I D .  

FE-44 
FE-46 
FE-45 

FE-2 ' 

FE-3 
FE-4 

' FE-18 
FE-13 
FE-26 
'FE-9 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-18 
FE-3 8 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 ' ' 

401-PRO 

. FE-1 



LO 0000 L 
LO 0000 1 
LO 0000 L 
10 0000 L 
LO 0000 L 
LO 0000 L 
10 0000 L 
LO 0000 L 
LO 0000 L 
LO 0000 L 
LO 0000 1 
LO 0000 L 
LO 0000 L 
L8- - - - -8008- t - - - - -  

0000 L 
0000 L 

LO 
LO 
LO 0000 1 
LO 0000 L 
LO 0000 L 
LO 0000 1 
LO 0000 L 
LO 0000 L 
LO 0000 1 

10 OOOOL 
LO 0000 L 
LO 0000 L 

ozooo 06170000 
soooo o€ooooo 
~ 0 0 0 0  ~ g o o o o o  
LOO00 LES0000 
soooo 8Et70000 
L O O 0 0  S 181000 

90000 88 LOO00 

90000 66E0000 
OLOOO 6 9 Z O O O O  
ZOOOO 176E0000 
LOO00 z € ~ o o o o  
€0000 L 1 170000 
-0- 
80000 LE80000 
178LOO *€SS000 
goooo 6LOOOOO 
L O O 0 0  S900000 
€0000 9sOOOOO 
goooo L*00000 
80000 L6E0000 
€0000 - ~ s 1 0 0 0 0  
€0000 ELooooo 
*oooo LLLOOOO 
L€OOO 17grLzoo 
EE917E €E66000 

€0000 917zoooo 

92 
sz 
17Z 
€ Z  
z z  
L Z  
o z  
6 1’ 
81 
I 1  
91 
5 1  
171 
+l 
Z L  
L L  
01 
60 
80 
LO 
90 
so 
170 
€0 
Z O  
L O  



LASL STACKS REQUIRING BETA ANALYSIS 

1 - 5 6 0 5 - A l p h a  S o u r c e - 1 0 , 3 5 0  d/m 
2 - 7 1 3 9 - B e t a  S o u r c e - 6 , 7 4 0  d/m. 

STACK LOCATION A STACK ID. ANALYZE FOR:. 

CMR 
t o  

,I 

TA-5U 
. 11. 

I1 

I t  

I O  

S I G M A  

TA-43 
TA-48 

' II 

II 

01 

11 . 
II 

11 

*I 

I1 

I1 

I1 

I 

00 

TA-21 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 ' 

14 
1 5  
1 e 
17 
18 . 

19 
20 
21 
22  
23 
24 
25 
26 

FE-44 
FE-46 
FE-45 
FE-1 
FE-2 

. FE-3 
FE-4 
FE-18 
FE-13 
FE-26 ' ' 

FE-9 
FE-11 
FE-12 
FE-13 
FE-15 

FE-18 
FE-3 8 
FE-40 

' . F E - 4 5  
FE-46 . 

FE-51 
FE-54 
401-PRO 

. .  

FE-16 . 

. .  

I1 

'* . 
I1 

II 

II 

' I1 



01 
. 02 

. 03 
04 
05 
06 
07 
08 
09 
10 
11 
P 'L 
13 

. '  uq 
15 
6 b  
'7 
18 
eq 
20 
.21 

: 22 
23 
24 
25 
26 

0009225 
0028071 
0000150 
0000068 

0000402 
0000056 
0000041 
0000059 
0000072 
0002700 
0000788 
0000640 
0000557 
000068 1 
0000534 
0000499 
0000447 
0000402 
0000265 
0000890 
0000934 
0008299 
0000~0~ 
0000037 
0001506 

0000227: 

34584 
00039 
00006 
00003 
00003 
00004 
00007 
00008 
00007 
0001 1 
00301 
00008 
00018 
00005 
00009 
oooog 
00052 
00003 
00007 
0001 1 
00004 
0001 0 
00002 
00004 
00005 
0001 1 

10000 
1 0000 
10000 
10000 
10000 
10000 
~0000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

i 



I 

, 
i 
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! 

0 

! .. 
i 

! 

I .  

I 
i 
I 
! 
j 

i 

j 
I 

I ! 
I 
i 
i 

i 
! 

, .  

! 

! 1 :  

i 

. .  
. .  

I .  

! 
. . .  

i '  . i  

; . .  

I 

. j  . ,  

' !  

I- 

i 

I 

i 
. :  

i 

1 '  
. I  

i 

I I 
i i 

I 
, 
1 

i ! 
I 

. i  
" I 

I 

,( 

. .  1 

I 
I 

:: I 
. !  

i 
' I  i 

i 
! 

! 
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I .  
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I 
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- Firin[; aotivitlce ixre  Carrie& on at Anchor P e r  Y3izt, (4-3, 
ani! ~ i - 5  e i t ce .  The n u d e r  of Ehots f i r e d  exceeded 108, :sith 
ca!aere records tnlrcn on 45. 

F i r i n g  t e E t e  v m x  naee on only tr:o fulJ.-scc?le l cnees  a:,d 
four half-male lenses. The. quality of these charizss VGIE 
& i E i l c r  80 those tes?ic;;d durin,; the last thrce nonths. TKO 
t e s t s  on t k e  quulity of pipe lanses also were mae. 

... 

.- :.xpriacnts on t h e  e f f e c t  of large cavities and prous 
ari=as in Borotol were essentially cmpleted.  Further  xork 
is planned t o  'neasdre the effect of T N T - f i l l e d  voids in 
Brrrtztol, one sir cavities in Con$osltion B u e i w  the same 
technique 

Oce hcAs$u?ric asserzblg of 32L90 If .charg:es viith taqper 
FJZE fired for Group X-6, requirin,r: t a o  days. 
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Nuzher f ired st ' ' 

Ze??rks ,. 92. y- 5 Q-3 Total 

sinlrltltcd cicfccts 0. 12 0 12 
. .  

production . ' 7 '  0 0 7 

eccent.ric booeterlng 7 0 . o  7 

truncatez b r a t o 1  17 0 . o  1 7 .  . .  

Production @ .  6 . D  6 

?,PoBuc t Ion 55 0 0 .  55 

9 0 . 0  9 

0 Q 45 45 

0' 2 0  2 
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I 32s 9ON FWIIIUCTION LlN3ES. A t o t a l  of fourteen lenses in this 

' late t o  flre. 
aategory wema delivored'fn August, of which eight wore recetved b o  

. l a t te r  limit was obtained on a t.Fce.nhlch was d e f i n l t k l y  'cockod. 

. - . .  . .  . .  . .  . . .  . .  . .  
. . .  
. .  

. .  . . . . . . .  . . . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . .  . . .  . . .  : . . . .  . . . .  ...... ..... . .  . . . .  . . . . . . . .  :: . . .  "he . . .  . .  . .  . .  -. . .  - -  . .  

. .  

Traneif  t ines  on four of tho lenses are in good agmeaent. 
record on QL 535 i s  about 2$ groatsr than tha strerage of the others, 
a deviation d i c h  is unexpldned. 

ne pin 
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booster teats. 12113 to n misundoratanding, these ham boooterea i n  the 
normal, manner and fired. 
table 

'me msults are presented in the %llowlng 

p l e  apex waa off-centor in each lens, as indicated i n  the table.under 
:%marks". Hotwror, these lcnads wem f i r e d  in a random manner, as is  
cuotorfizy- unless Q s-pacific zoquost f o r  a particular orientation is 
mide'. 'fie firing traces are good VJIth no indlcaelon of asymaotrg. 

From the traces for theso leosea, Mr, Pi 
trace ~Svon in tha ac,corqonylng diagramp 

Bertoch prqoored the averago 

I 
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Baratol mlocitias are not calculated f o r  tb4 lenses trimsd obllqusly, 
bacaum of the di f f i cu l ty  in dstermining the -pth of the  detonation. 
is t o  bs r.oted that these traces ehow no wstematic cocking. 

betvrssn booster and sdgo of %bo lens face mnains unaltered bj %he tri.min.g, 

It 

.j;:) 
IndeaO, nom 

.. is to te sxpected, beceuse the peth o f  ths 8stonetfoo Pn *ha ~onposltfon E3 . 
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12L9QpJ LZiSEZS - ECCI"ETRlG EOQS'I%RIS. 
wexw boostered off center B p i  tc8 t  fimd t o  ne03ure the effect of . lateal  
dloglaceqeat of the booeter. 

Seven first-quality 12L90 lensee 

. .  . .  

. .  . . - . . . . . .  . .  .... : . . ;: - - . : .  :, . .. 

.. . .  

. .  

. .  . .  

. .  . . . . . . . . . .  

. .  ... 

. .  

. .  
. .  . .  . 

. .  

.. . .. . .  . .  . 
. .  

... . ... 

\ 
. .  

r i 
. .  

I 

. .  

&perh,en$s we- nude to verify tho above concluaiona. Seven 1ZL9OH lenses 
were t r h e d  f lat  on B level with the bottom of the boStf3r hole. A line 
WRS scratched on the spherical surface of tho overcast between a Corner ond 
the opposite sldo, p s a l n g  through the indicated centor of the lone. A 
lucite boostor adapter ma camsated to the overcast w i t h  the center d i e  
placed B measured distance along the line, toward either the cornor (apex) 
os the side (base) The lensoe were fired with tho 31it plane of the 
rotating mirror cmere 1s the plane of tho detonator bisplacement.Ann~-sis 
of the traces shoawd then to bo cooked as sxgocted w i t h  the accept2oa of 
FL264. No explanation of this  r e s u l t  is aveilabla. %e dlapl~oameat of 

remaining results ware averaged and aro inc luad in the followtn6 table .  
the booster W88 check& by RQ'SOlf ,  arrd th8 tr&Ce LS USiI i6takRbl9~ 
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X.8 NO* 

FL 616 
FL 624 
EL 617 

FL 625 
FL 626 

'pable - 
. . . .  . . .  . . .  

. . .  . . .  
. . . . . . . . . . . . . . .  NO Q D1splacemen.t; .:_. 

14805 ' 1/8" ( 3 . h )  

. . . . . . . . .  - 
. . .  . . .  . . . . . .  . . . . .  . . .  

r, 
. . .  . . . . .  . . .  

Detonator, . .  

. . . . .  

S-Sits 

. . . .  
.I . .  ' .  

. . . .  
. .  

. .  
. . .  . . . .  . .  

. . . .  . . .  . . .  . . . . .  . .  . . .  . . .  
' .  : . . .  

. .  . .  . .  
14825 1/8" (3.2m) I ' .  . . .  

. .  1/8" ( 3 . u )  i . ' ' ' . .  . ' ,  
. .  

14820 ' 

. .  
. .  

FL 622 
I% 62$ 

14814 , 3/16"(4 
14807 3/16" (4  .&mu) 

. .  . .  

14798 1/4" (6.4rmn) 
14019 3-14" (6e4mm) 

1 
'Result of FL 617 omitted from average. 
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Tha holm were made 
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. . . . . . .  . . . .  
. .  

. . . . . .  

. .  

. . . . .  
. .  

. . .  . .  

. .  
. .  

. .  . .  
- . .  

. .  . .  . .  

. . .  . .  . . . .  
. .  . .  . .  . .  

. . . . .  . .  . .  . .  \ 
loteritlorally much ,mater than the limits for 

riject ion and much granter than -&y cavities normally encountered in the 
region stuaied. Hourever, 'it Is improbable that sny defect 80 mall could 
affsct'mxmsurably the detonation VAVB over a distance of, gay, more than 
six meal? cavity diameters. Such a cavity, being f i l l a d  with air or 
Conposition B, should eOnd to produce a lead in *e v;ave. This portion 
would ba divergent and this  rculi! travel more slowly thun the surrounding 
portions of tho rmm. Another possibl l i ty  is t&t the divergent portion 
of the lave night wad to cease detonating and msult In a lagging region 
In +&E! 'wave . 
!be tracos from the eight defective lenoes are good and fodistlnguiahable 
from the traces obtuined from ths four first-quality pwductloa lonses. 
There i3 sone evidence of cockiw of the traces, tart the effect is raadm. 

It i s  poposed t o  inst i tute  B series of oxperlmeats to'hvostiqlate the 
effect  of  oavlties In Fhmtol and Composition B blocks. 
bs filled with air  or cast TNT. A plane v.ave w i l l  be In i t ia ted in *e 
block by moans of a 82cL65 wave etralghtemr. '&is w i l l  divorce tba 
effects of cavit ies  frox may of %he dsfecta encountered l a  lenses. 

Tho cavities w i l l  

One b a t  was made oil a '~NVJ design vmvo-atraightcnm consisting of o cone 
of Baratol 11 overcast with Composition Bo 
is 38,5cL97, indioattag'u refractive indox of spproximately 78/48.5. 

The designation of thts  model 

The firing trace iodicotes two faults in the lens fired: 
and cocked trace. %a advanced conter is grubably due t o  too groat Q 

refractive Index. 
of 5150 In Bsratol 11. !The cocked trece may be duo t o  two cQusea: . off- 
canter bocstorlng~, or unaven init iat ion of t h ~  Composition B. Tho 
for the first defect is obvious; for tho sacond, a plastic  tub^ numound 
for tho initiating pellet has long been recommended. 

advanced center, 

The beat. akiltible data indicate a plane WBVB valocity 

' :  
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PRCGRlES REPORT - E4Y 1946 

GROW XrS 

Brockway Wilkm, Groug Leadsr 

2 .  Fizing duriag the month o f  April is a m a r i z s d  io the following table: 

. Nmber f ired . .  

Sourcs F.P. Q. T o t a l  - . .  
Desigouti. 

12 L .30 Prod. 2 24 26 

12 L Kl - -  6* _. 0 6 

. .  

.' x-4 , .a 11 19 ' . .  

. .  

x-4 0 1 1 r 

x-4 0 1 '  1 .  

Prod 13 8 21 32 L.90 
! .  

CQ 
N 

c 

. .  
z ''. 12 L 90 . .  ' - -  n_** '  0 4 '  

SS I . '  

. .' 
' !  

Prod 16 ' 0 16 ' 32 L 5437 

Inyokern 6 0 '  6 

0 1 

0 2 

7 7 ' ,  

.: : . .  .. . 

x-4 1 

ii-2 . 2  Special cylinders.  . ' ' . 

E l a  c 3 fort emission - -  0 2 2 

... 

. 'I ---- - 
, /---- . 
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c t o  es tub l i sn  a quantitative rss*slt with a given degree of-reliability I.. ’ I.* v;Sll. eo up ut least as fast as the inverso square of the maaitude of 

IZmse remarks apply with particular co@mcy t o  the proposed studjr of the 
effect  of cccantric boosters. It 1s requested tha t  the first lenses .. ’ 

Tired in  t h i s  study have their boosters eccentric by at least one centimeter. 
kt b e s t  ~ T J O  such lsnses  should be fired before a decision is made about the 
f i n a l  raoge of values t o  be studicd. 

. . .  
’ tho offcct  beiw observed. .- 

1 

‘Ihenty-seven EN.-AP-plastic lenses and two Cermbase lenses %?ere fired f o r  
Group X-4. L f t t l s  can be said i n  the WEIS ,of a sumnary concerning them. . 

It is  important t o  record that ttioss lOO$’BN 1enses.whicb were varnished . 
gave traces too f a i n t  t o  be readable. One such lens was fired with cello- 
phane for intensif icat ion,  but even t h i s  trece vias unreadable. 
presence of varnish could hardly be expected t o  a l t e r  materially the shock 
intonsity outside , the lens, it must be that t h i s  shock is insuff ic ient ly  
intense’ t o  mecord properly even with u cellopbans in tens i f ie r  . 
t ion  is, since unvarnished 100% EN lonses have in the p s s t  Eiven reedable. 
traces,  that  most of the l igh t  comes from the lens material. 
verified by firing one or two leases with half-varnished faces; using 
cellophane 

Since t he  

’ 

The implica- 

This should be 

. .  

. . . .  . . . . . .  _.:.. . . .  . . . . . . .  . . . .  . . . . . . . . . . . . .  . . .  . . . . .  . . . .  . . .  . .  . . .  . .  . . . .  ._. 
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'Group M-Ll 'to uadortdke the design of a m r v  rotating mirror system. 

., It is hoped t o  achieve the present r s t o r  :speed of! JSOO r33 ir!ith Q mirror 
having an are'aabut; four tlmes *hat of tho present mirrors. 

' permil; the design'of 'a camera having en'--&fective aperture of  about f 4.0. 
The present .~am0m3"are estimated t o  have 'an aprture  of about 9 12. 

Canera design: Arrangerents have 'been'-maCle for Yr. sorduke of 

.. . 

. .  

Xhis would 
. 

G 

: , i  

i .  
i .  .. . . .  . .  
. -  . . -  

, . f .  

. .  
. .  

. .  

&r. Sen3.12~0 has already constmcted ridels of tyo 'prelininary mtor deoigns. 
Thesa cannot be f.lnal3.y tested until balancing . .  appaEtus is obt,aIned. 

e. EU Site: 
os11 large scale firing at  Nu SSte. .Plans'for 8 dark mom with s m e ,  office 
space end edequate sanitary faci l i t ies  h a m  alreacly Isen submitted. h t n s  
for inproved chamber& fo r  datonntor unit end p i n  rnixer are being drawn. A 
perioccipo t o  psrmit ~ ~ ~ p l e t e ' a l i g n i n g  of' tho L'aniera ~y onfa operator is in 
design., h r i n g . A p r i l ,  the NU Site firinG circuits were completely rr3vJirod 
fo r  centrnlized control ond improved aafaty ifitsrloclco, 
operated from tine t o  t i m e  for spc ia l  shots. 

It As ultimately hoped. . .  t o  closs Far Point and conce,Ftrots' 
, . 

The site has been ' 

10. Operatioas and orgenization: Far Point vias .manned throuaout' April, 
a l thoua  it vas idle for nearly. one keek for .  lack of  l a n e s  .to fire. &Site 
did not bagin operstion u t i 1  12 April. %'he present @,rsonnel a d  orghnizk- 
tion of Group X - 8  are as follms: 

Leader: Bmckway. UcXillan 
Alternate: A. W. Canpbell 
Dtitu unalyeis, and recorda,: 
Optics agd dnstrmentation: lhonaa E. Eolland ' 

Instsmeatdtion end. spoclal firipks: 
Rate studies and spec ia l  firings: 
Far Point: 
&Site:  

Furtner  data : 

A l i c e  M. '&tz  

F r a e  C ..Holden ' 
3.. J, Xuber, Jr. 

C. H. E a g - 1 ~ ~  (chief) ,  C .  F. Schrooder, .B. D. Sesko. 
Vi. G .  &ESW (chief ) ,  1. F. S i s t i  

Group off ice:  P 201, .phon? 2423 
Far Point: phone 252 E2 / .  

. Nu Site: . phone 67 R3, . 
. . $Si te :  . phone 67 R2 ' . .  

-5- 
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. .  

Brockway W i l l e n ,  Group Leader 

'he followillE: table summarizes the firing during the month of March: 
J 

&mber Fired 
.DesiRmtion F.P. NU Q Tota l  

12 L 60 0 6 6 
. . . .  

2 
! '  

12 L 90 ' !  8 0 10 
! 32 L 5437 N 

2 0 0 2 
. .  

. .  . .  . . .  . . .  . .  . . .  . , .  . .  . . .. 

. .  





,.: .. 

For Reference ' 

Not to be taken from this room 

# .  

c- 2 

,-.-. ' . 

t,- f . : , - ' . . :  - A  ....' ' _.. _. . . , . .  , . .:.. . .:. :. . 

ReviwedLab CWnsd 
Publicly Releasable 



V 

: !  

.I . .  

.. 

G R . O U P  P R O G R E S S  R E P O R T  
ReviewedILa b Counsd 

f o r  t he  period. Pub!icly 

Septepber. LO, ,1946. t o  QctubeF: 20, '1946 . 
. .  

Group X-7 

L. B. Seely 
c 

' Written .. October 24, 1946 

Issued October 31, 1946 
& ,  .. .' 

Distr ibut ion : 

;i, F. ROY - 3 
A. L. ,Frohman 
H. M. Greene, Jr. 
D. Stb John 
T. A.  &,Donald 
Vi. E., Marshman 

R. C. hiyers 

L. a. Seely, Jr. 
R, L, Spaulding 
A, D. Van Vessem 
Larry Vkintraub 

F i l e  - 4 

0. L. Wright .a 

Ti. 13. Idcyers . .  

B. Patten . .  



.. . . . .  
. . .  . . .  . . .. 

. .  . . . .  . .  
. .  

. . .  . . .  
. .  . . .  . .  . .  . . .  

. .  
. .  . . .  . . . .  . . . . .  . . .  . .  . . .  ' . .  

. .  . . .  . .  
. . .  

. . .  . 
. . , .  :.. . 

. .  

I . .  . . .  
. .  

. .  

./ . .  
. .  . 

. .. 
i .  . .  - 

Work on the ' cu r ren t  oscilloscope has been reppened, 
and some of the old work repeated. ' A faster sweep i s  t o  be 
used and a method f o r  simultaneous voltage measurement developed. 

1 

The Bowel? camera ' is  not w e l l  su i ted  t o  all of our needs, 
I 
1 

so t h a t  some work has been done t o  develop a more f lex ib le  camera. 
' One of t he  main improvements .desired i s  a simple synchronizer s o  

t h a t  small f i l m  may be used and uniform focus, i n t ens i ty  and image' 
speed obtained from shot t o  shot. 

.. 

- .  

. 
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I Procurement . 

After a period i n  the  Spring and Sunlmer during which 
thc rc  wcrc ser ious procurement delays, detonator p a r t s  are now 
coming through with su f f i c i en t  r e l i a b i l i t y  t o  allow e f f i c i en t  
planning of thc  work 

- 1773 
by reworking of the  drawings a f t e r  conferences With the 
vandors., and by ca re fu l  specif icat ion of inspection procedures. 
Lore recently,  t he  s i t ua t ion  has bsen f u r t h e r  eased by a 75 O / o  
reduction i n  our requirements f o r . t h i s  detonator. During the  
period covered by t h i s  rcport  vre recoivcd 1450 housing . 

assemblies and 10,350 nylon cores, which i s  considerably more 
than requested. . 

The Procurement of 1773 pa r t s  was helped g rea t ly  

' - l E l 9  A f t o r  dolays during Spring and early S m e r  these 
detonators were del ivercd rapidly 'during ,August and 
September. 
and a supplemnt f o r  2000 is expected c e r l y  i n  November. 
A new molded design w i l l  probably begin t o  appear a t  the  
S i t e  about November 15. 
report  1789 fabr ica ted  plug assemblies were received" 

a 1 5  
recent ly  e l e c t r i c a l  f a i l u r e s  have been frequent.  
be due t o  molding techniques o r  t o  change i n  t h e  p l a s t i c  
molding material. A t  present, production invcst igat ions are 
being ca-Tied out. I n  the  m a n t h e  r e j e c t s  are high.. 7,747 

The or*.inal order f o r  5000 has been completed, 

During t h e  period covered by t h i s  

Delivcrios on t h i s  plug a re  now adequate, but - 
This may 

' .  received Scpt. 1 - Oct. 15. 

. - 2E9' These molded plugs are the  spark-gap counterpart . . 

of the 1E15. 
For a period of. t h ree  months we:.have been completely out of 
thcrn.' Qui tc  r ecen t ly  1,030 have been received. 

They w i l l  a l so  be used as  e lec t ronic  switches. 

I1 Production 

- 1773 Production has been reduced from a former r a t e '  
of four  l o t s  of 1773 detonators a month t o  a r a t e  of one l o t  per 
month. 
dc tomtor s  before cont ro l  t e s t s )  was. completed. . An Ilexplodedl' 
view of the 1773 detonators i s  shown i n  Figure I.'. 

During'the period covcred by t h i s  report  Lot 632 (514 

With procurement i n  good shape; production ' 

sched.ules a re  more e a s i l y  planned, and worker e f f ic iency  i s  highri . 
Bridge w i r e s -  were soldered a t  a rate of 158 good wires per person 
per  day, almost twice t h e  r a t e  1ast .Spring. 

-3 - 
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- 1E19 Loading of t h i s  detonator has const i tuted most 

A l l  production 
of the  work f o r  the  production sect ion of the  group. 
were loaded between September 1 and October 15. 
i s  now being used f o r  t e s t ,  but 1E19's w i l l  soon be ready f o r  
issue t o  those using t h e  magnetic method. 

About 1800 

. .  

. .  1E15 The .loaded assembly drawing f o r  t h i s  detonator . 
It is  expocted t o  replace t h e  U5 and 1E3. i s  shovrri i x Q u r e  3.  

From September 10 t o  October 20 there  were only 280 of these ' .  ' 

detonators manufactured. However the sleeves are n&r being ' 

received from Ios Angeles and production should rise , with a s tock .  
avai lable  f o r  issue 

. 

' 

III Deve lopme zt 

Parallel  l i n e s  of development are being investigated i n  
the  ?ZTN - bridge-wire type detonator and i n  the lead-azide-spark- 
gap detonator. A t  present t he  P E T N  detonator i s  nearing the  f inal  
design s t age j  the  preliminary model of the  lead azide detonatop 
hns s t i l l  t o  be tested.  

' 

Ul9 An i l l u s t r a t i o n  of t h i s  detonator i s  shown i n  
Figure 2. 
s implif icat ions and improvements i n  the simplest way  
possible and without interference of disturbing'  f ac to r s  
such as co-nnector troubles.  Certain inma t ions  such as 
the  loading technique and tho carefu l ly  control led . 

i n i a t o r  w e l l  length' have already proved themselves. 
chief remaining question is whethcr the use of a s ingle  
i n i a t o r  w e l l  i s  p r m i s s i b l e  with. t h e  double e l e c t r i c a l  
cir.cuit. A fa i r ly  la rge  number has nmr been f i r e d  with 
only one bri&ye wire connected. 
equal number of detonators, f i r e d  with both s ides  
energized, i s  expected t o  supply in fo rmt ion  as t o  
whether doublirg of the  e l e c t r i c a l  c i r c u i t  i s  suf f ic ien t .  
t o  reducc? the  number of f a i l u r e s  t o  a vanishingly low 
rnte .  

OctoSer 20, 1946'aro given i n  d e t z i l  i n  Table I. 

- 
It was designed t o  u t i l i z e  c e r t a i n  

The 

A comparison with an 

.. 
The f i r i n g s  madc from September 10, 1946. t o  ' 

.. 

-4- 



. . .  . . . .  

:* . . .  
. . .  

i . . .  
. . .  . . .  . . .  

. . .  . . .  . . . .  . . . . . .  . . . . . . . . . . . . . . . . .  . . .  
. . .  . . .  . . .  ... . . .  . . . . . . . . .  . . .  . .  . . . . . .  

. . .  

. .  . .  

. .  
. .  . .  

I. ' , 

. .  . .  . .  
. .  . .  
. i  

. .  
i '  
. .  

. . .  
. . .  . . .  . . .  

. . .  . . .  . . . .  . . . . . .  . . . . . . . . . . . . . . . . .  . . .  
. . .  . . .  . . .  ... . . .  . . . . . . . . .  . . .  . .  . . . . . .  

. . .  

. .  . .  

. .  
. .  . .  

I. ' , 

. .  . .  . .  
. .  . .  
. i  

. .  
i '  
. .  

. .  . .  

. . .  . . .  . .  
. .  

. .  
. .  . .  : 

i 

. .  . . .  

---. 
The two failures were 55 shots  (770 detonators) apart. . 

This is a g rea t  improvement Over e a r l i e r  f i r i n g s  and r e f l e c t s  
t he  effectiveness_of the  grea te r  precautions .taken i n  the  more 
recent f i r i ngs .  it a l s o  subs tan t ia tes  t h e  supposition made i n  
last  month!s repor t  that most of t h e  earlier failures were 
e l ec t r i ca l .  . Unfortunately, nei ther  of the above f a i l e d  detonators 
mre recovered i n  good enough shape t o  permit unquestionable 
determination of the  cause, 

. . 

-_I..-.__ .. I. .. 7 . .  

. .  . .  i . . .  

. .  
. .  

--.----. 
I'Hi-pot.! Test 
r e t e s t ed  m o u t h  &sa after they  have passed a-I1hi-potIt ' 
t e s t  i n  Los Angeles. In some of these r e t e s t s  high 
lcalkage currents  and ac tua l  break downs w e r e  recorded. 
A t  a time when m a ~ g  failures were being experienced 
wi th  t h i s  detonator, ' these e l e c t r i c a l  inadequacies were 
na tu ra l ly  suspected. 

' were numbered and given an e l e c t r i c a l  and an electrode- 
spacing test ,  both. as received and a f t e r  temperature 
cycling between 0 and 50' C. 

The lE19 plug assemblies (lE19-01) are  

., 

, 
' 

For t h i s  reason a group of 205 plugs 

The r e s u l t s  .of t he  tes ts  can be l i s t e d  a s  follows: 

1. 18 O/o shaved breakdowns as received. . 

7 
n 



-. 

2. Some of these did not l a t e r  break duwn after 
the  f i rs t  cycle (glue o r  p l a s t i c  during o r  drying 

temperature cycling. 

of ten occurred rrhere the  I1iiot1l l e a d s ' a r e  bent a t  r igh t  
angles ar.d the  p l a s t i c  wire holder is  reduced from 1" 

. 3. 1n.general' leakage current  w a s  lowered by 

4. 'By sectioning, it was  found t h a t  breakdowns 

. dianeter  t o  about lbiil diametFr. 

O n  t h e  basis  of these r e s u l t s  two decisions f o r  
futur'e manufacture were made: (a) Since the  peculiar 
behavior on agirig indicated t h a t  the glue might be 
responsible fo r  the trouble,  subsequent assemblies 
were nade without glue. (%) , Since the .high f i e l d  
at the sharp bond of t h e  v i r 2  and the sudden r e l i e f  
of s t r e s s  due t o  change i n  diamstor of t h e  p l a s t i c  
came at  the  same place, t he  design was evident ly  bad. 
A single-piece  lug, molded, with formed in'serts, vas 
.designed and an order placed i n  I,os.Angelcs. 

- 2314 
azide spark ga;, detonator, but a simll number,of t r i a l  
f i r i n g s  .were made- i n  Septenber. . Parts  are e,xpected . 
from Los. Iingckx in t w o  weeks. 

No data  have T J e t  been accumulated on t h i s  lead 

IV Control Testing 

One l o t  of 1773 'detonators was cont ro l  t e s t e d  during' 
Data are given in Table 11, the  period covered bj t h i s  report ,  

. .  - . .  

. . . .  . .. . .  . . . .. 

_.." 

. .  . .  

. .  

\ 



. 
There are now over 130 boxes of detonators available. . 

Even wi th  some surveil lance tes t ing ,  t h e  number w i l l  probably 
.not f a l l  below 100 boxes. It i s  expected t h a t  by Sep€ember 
1947 a t o t a l  of 250 boxes will have been manufactured, t h o s e .  
Kith poorest timing having been issued and a ' c e r t a i n  number 
hzving been used in . surve i l lance  tes t ing .  

V Research 

' 

Plated Bridge Wires The pla t ing  of s i l v e r  s t r i p s  , 

.between the  electrodes of dstotiators i s  being invest igated as 
a possible alternative t o  soldered bridge wires. '  
preliminary invest igat ions t o  dstermine reasonable'production 
conditions, a l o t  .of 1000 lE15 plugs were prepared f o r  comparison 

- 

After 

. with 1.3 m i l  85 &/15 Cu.wire. The conditions vrers:  . . . . .  4 .  . . .  
, ?...:.:..- 

Acceptable vapor p la te  r e s i s t i nce  range 0 .1 to .10  ohmsr' 
Acccptable e lec t ropla te  resistance.  range .060-.080 ohms. 

Current ' . 56 p ahp. 
. TLm 10 min. 

Fir ing  has s t a r t e d  on t.hese plugs. 
plated %ires'' is about as good as the  ordinary wires, 
has occwrec! i n  the platod %ires", but. f i r i n g s  a re  not yet 

The timing of the' 
A failure 

. complete. 

Comparison' of 'F i r ing  Conditions 
program was outlinsd 5 compare the re l iab i l i ty  and e f f ec t  on 
simultaneity of the f ollmiw' conditions : 

Last Spring ' a  firing 

. .  



L 

I 

In  Figure V i s  shorrn a histogram of e a r l y  f i r i n g s  'on 
conditions 1, 2 and 3 all with equal cable lengths. S l igh t ly  
be t t e r  performance i s  indicated f o r  the f i r i n g s  a t  1500 v o l t s  
and 1 pfd than f o r  t h e  other conditions. . . . . . . .  . .  . . . . . .  . .  

. . .  . . .  . .  
I : 
I .  

. . . . .  . . .  . . . . . . . . . .  . . . .  . . . . .  ............ 

? .  

. . . .  . . . .  . . . . .  . . . . .  . . .  . .  
. .  . .  . .  . .  , .  

I n  drawing conclusions from these data, it must be 
rea l ized  t h a t  detonators vary from l o t '  t o  l o t ,  and t h a t  detonators 
w i t h  hnsualLy*.great.devlations from the  average appear r a r e l y  . 

and i n  an unpredictable fashion. Thus it i s  perhaps best  t o  . 

' disregard detonators with great  deviations arid base conclusion on 
the  m a n  deviat ions of the tlgoodtl detonztors.  
order of prezercnce i n  f i r i n g  conditions i s :  

On t h i s  basis  t h e  

Detonation Rcsearch In  connection with an attempt t o  . 
masure the  reac t ion  ccne opt ica l ly  it became neccssary t o  sharpen 
the  l i g h t  s igna ls  from t h e  end of an e,uplosive s t ick.  
has been much used i s  t o  apply Itscotch'' t ape  or support somc other  
transparent snbstance z very short  d i s tazce  frcm the explosive 
surface, 
a short  progran vras undertaken t o  inves t iga te  the  exact s ignif icance 
of the various signals.  

A way t h a t  

Since, i n  these measurements, t i n i ' m g  was' very important, 

Vher, a sheet of transparent matcr ia l  was placed various 
.: 

' 

distances from the  explosive surface, it was found t h a t  the. normal 
l i g h t  s i g m l .  f i rs t  appeared, followed by a very. intense f lash.  
duration of t h e  normal s igna l  vras approximately proportional t o  t h e '  . 
distance f r o n  the  surfzce t.0 t h e  t.pmsparent r a t e r i a l ,  confirming 
t h a t  the in tense  signal vras due' t o  the r e f l ec t ion  of the shock 
wave by  the  m t e r i a l  a f t e r  t r a v e l l i x  t h e  intervening distance i n  
the  zir. 

The 

' 

duration. The reason f o r  t h i s  was not c l e a r  since tho wave m a t  . 

have been broad, and t h e  prassure r i s c  due t o  r e f l ec t ion  long- 
lived. 

Variation of t h e  thicknzss of the: 
m t e r i a l  did have an e f f ec t  on tihe durat ion of t h e  dark space. 
Variation or' t,he.kind of material  effacted the suddenness with 
which the l i g h t  vras cu t  o f f ,  

The f l a s h  produced by the r e f l c c t i o n  was of very sho r t  

It has been suggested tha t  the shock heated. the  t ransparerh ' 

. m t c r i e i  mkin.g it opaguc. 

' 

Under ccr ta ' in  conditions therc  wzs evidence of t rvlsmission : 

This e f f e c t  would be espec ia l ly  bad i n  an e f f o r t  t o  
of l i g h t  through the  explosivc before the  shock wave reached t h e  
surface. 
record t h e  l i g h t  s igna l  under water o r  propane or i n  a high 
vacuum, so  t h a t  s ta in ing  of t he  explosive with a j e t  dyc is 
indicated i n  such C Z S C S ~  



Experiments a r e  now under way. to  determine the  reason 
f o r  the very S f f i c i e n t  quenching of l i g h t  s i g n a l s  by she l lac  ' 

applied t o  t h e  surface of explosives.. 

, 

' E l e c t r i c a l  Problems The current  oscilloscope is  a 
useful  t o o l  i n  the inves t iga t ion  of detonator problems and one 
which has not been f u l l y  exploited? 
opening t h i s  technique has been t h e , r e p e t i t i o n  and checking of 
old measurements and the  cleaning up of c i rcu i t s .  
large amount of pick-up has been encountered, probably because 
of the loca t ion  of t he  equipment near other c i rcu i t s .  
current oscil loscope i s  now being removed t o  South Mesa. 

.The f i rs t  problem i n  re- 

To date a 

The 

The f irst  new development w i l l  be the hse of a f a s t e r  
This 'should ' sweep c i r c u i t  and high6r voltage in tens i f ica t ion .  

give curves t h a t  are more e a s i l y r e a d ,  and lead t o  de ta i led  ' 

measurements of. higher precision. . .  

A l a t e r '  goa l  i s  a simultaneous record of both cuPrent . .  . ' 

Several methods of voltage recording a re  open, fr.om and voltage. 
the  use more or  l e s s  common voltage dividers  t o  the use of low- 
capacitance' ex te rna l  def lec t ion  plates.  
s t a r t ed  yet. 

This problem has not, been 

. .  

Camera Development The Bawen Camera (C. I. T. L RC3) is  
now used f o r  a l l  o p t i c a l  time measurements mde by X-7. While 
t h i s  camera is a ve ry  usefu l  and simple piece of equipment, it 
has numerous defec ts  which become glar ing i n  roeearch measurementsI 
Vie therefore  propose. to  bui ld  a new type of camera t o  be more 
f l e x i b l e  and more precise,  

The main fundamental change w i l l  be the use of a . 

synchronizer t o  place the  p ic ture  a t  the.same angulnr displacement 
each time.. This w i l l  permit accurate focus, and e a s i l y  determined 
image speed, constant r e l a t i v e  image in tens i ty ,  sming  of film 
and eas ie r  development. 
mchanical  timer and a r e  now being run on a synchronizer ac t iva ted  
by a l i g h t  beam. 
' r e s t  of the squipment'can be made. 

Experiments have been run with a purely 

As soon as t h i s  item. i s  dcveloped'plans f o r  the 
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18. . (contd,) 

IROGRESS ' 

Since Birsch tsrminated this month, l i t t l e  research 
w i l l  be carried or). i n  this section until a BuitQ- , 

ble roplacewnt i s  obtsinod to.hsrsd th i s  section, 

19, General Fabrioationo Tho fabrication of spheres of 25 metal made up the h l k  
of the work thie montho The fabrication was halted 
tanprarily duriG the month beoauso of the lack of 
pure argon or helium gas. 

bar,- sevwn spheres w i l l  have bean fabricatad withio 
a month's f i n s ,  including the delay oaused by the 

Andraw6, Edelm~ann, 
Hertog, Barnard High purity helim gas i s  

available. By the end of the first week in Octo- 

r lack of gass 

20, Plastic Servioes. 

Church, :<.Arnold, 
hlcClurg,, ,falters 

Four castines of lC% platinum-9($ g o l d  were -de 
end cold swaged t o  a dimeter of 9/16 inch aftor a 
suitable homogeniraticn trerrkmt, 

The new bsllws for tho National Researoh vamurn 
fimace arPiW33 imd has been installed. This puts 
a l l  of our fabrication equipent in working order. 

No work was attempted on the fabrication of cobalt 
mstal because of the laok of time, 

. The Septembsr and October quota of boron .p last ic  
assemblies has been oonpleted and' i d  ready for 
delivery,, 
sufficient amount of mi;i to oorapleto this job, 

Mixing has boon resumed to prepare o 

The first o f  the five 14 inoh UOs-polyatyrene' hollow 
cylinders ordered by Group E 4  w i l l  be delivered 
October 1, as' requestad, 
ceeding acoording t o  'schedule, . 

Work on the generahr toner.for Group P-9 has oon- 

. p&cted and the results are infarior to those of' Cerex . 

X-207. The covorlug poiier .of Vinyseal T24-9, to be . '  

included in a set of sp3cifications, " 8  found t0.b . 
. S O  square feet of joint area p r  gallon of adhesivs. 
1'm assemblies of woroy and stael were made, using 
Vinyseal T24-9 aa adhesive, Tests are also'in pro- 
&re& on *Red=" , a new thermsetting adhesive,, . ' " 

S Site .has requeated aaothsr pieae of 2' 1/4, Z,D. .& 1/4 , 

inch wail r u b b r  tubinc for test purposes. .-Tho order 
for the forinbe dig has teen placed in the shop, 

a st ress  r8lieving treatment, This has been etested, . 

Mixing and molding are pro- 
. .  

. .  

. tinuede The craep t e s t  on Cerex X-214 hns been corn- 

. A I U C i f e  bsrsh- b S  been submitbed by Croup P-3 far 
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JOB AlJD EERSGHlaL 

20, (contd,) 

21. Blectroplatingo 

S l a t i n ,  Gore 

r 

. 

ROGRESS . 

Heet resistant', 'polystyrene base plastios 
tested fop their rasistancs to a.fused m i x t ~ e  of 
KOH and IJaOE at  250OC. This is for experimental 

be. 
. 

. work by t'ae e1ectroplat;inl: section, . 

' The larger tuballoy blocks for the fast reactor 
' . were replated with silvor; tks blocks are too  large 

for our plating tanks, and aome difficulty ?as ob- 
served. in t b  atturapt, to obtain an adherent plate. 

A steel s b l l  with a core o f  sol id thorium metal 
' 

was also plated with silver for the fast  reactor, 
It waa found that the five m i l  silirer'plate on the ' 

thorium peeled if subject to any amount of abuse, 
The shell and oore were than stripped of' the silver 
and replated with five mils of  cadmium and is now 
being testado 

Thirty oontrol rods.oP tuballoy, t o  be used in  the 
fast reactor, are now.in the process of being s,il- 
ver plate do 

A request m a  Rada by Dr. Ralpern for single crys- 
t a l s  of anhydrous -0,. Tho procedure was inves- 
tigated aod the necessary equipant set up for *he 
production of <he crystals., 'The work thus far has 
consisted of removing the water of hydration from 
the available W C ,  salts, 

. 

Tho plating work completed t h i s  =oath oomieted of' 
two =ore s'ilver d i s c s  for Group M-3, gold plating 
for r?P Site, aadmium plating steel  hamispheres d 
ohromiun plating shonra and hinges.far V Shopo 

'Three erprinmats on fueod o a l t  olectrolyeis wem 
also prformed, 

Prossing, for an opkimum ~nix.tur0 o f  b S 4 l l i u ; n  powdero -8 ob- 
hined,  

We llcorn beryllium pmder vias also detenninsd, Data was so- 
owed on the 0ffect of metallic impurities and on 
eintering atmosphere a d  praoedureso 

A-eliminnry work wtaa porformd on hot pressing in a 
tungsten oarbide d i e  0t low temperatures +d high 
F g e 6 g U r O S o '  This teohnique looks p r o n ~ i s ~ ~  

22, ifisce llmoous Eot Data relating compct t o  compaotir?g prassure 

Ths tanperatare, limits for +Ao sintaring of 
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JCB AND i%RSO!lNEL 

1, Gen.orel Plant 
Oprat ion = 

C rcaa 1- 

HOGRJ3SS - 
. .  

. . . .  
: . 
. .  

. . .  . . . . . . . .  . . . . . . . . .  - .. . . . . . . .  . . . . . . . . . .  . .  
. . .  . .  . .  . I  . .  . .  :~ . , ,. . , .. , 

i . I : 
;" . 

. . .  . . .  . .  . .  . .  
. . . .  . . . .  . . . .  

. .  

. .  . .  

... : . .  

. .  

2, Adtninistra-kin Section. 

I i p e s s  

3.., General Services, 

Pogue 

. .  

. /  . . . . . . .  .,: . . . .  ... 4 

.... 

. .  

PoraonneI: tlew employees' - 7 ,  of 
'lian and 2 SED'S. Terninations. - 

. . . . . .  . . . . . . . .  7: .- .  . . . .  . .  . .  

. . .  . . . . . . .  . . .  

. .  

... 

which 5 kcre civi-  
1 3 ,  a l l  of vdiich 

were civi l ians.  Total personae1 as of Septenbsr 30 - 100, o f  which'93 are c iv i l ians  and 7 are militarj 
personnel., assigned as follows: 

. Adninistretion 6.  
Yroducti on ' 39 
Pro.ce s s Deue lopment 26 
EA i ntenan ce 13 
General Services , , ' 16 . 

'100 

70 health passes m d  95 blood counts were scnedulsd 
during the montho . . ' 

Warshouoing and Procurment'9 
the Warehousing and Pr ocuronent Scration took over 
the duties of handling fabrioation job orders. 
orders -'re cm?leted during the montho 

The outside dockI now known' 86 Building $22, was 
' 

cwered during the month, and is  used for housing 
electric motors, paper cartons, and such mterisl 
as would ba harmed by weathar conditions, 

The inirentory of Foparty in tho plant is  completed, 
and charges are being made to' irrdividual foremen i n .  
Opsrations. Tho inventory was a. s u c c e s ~  to the in- 
terest of DP S i t e  and tha Property Seotion. 
dex control of both expendable and nonoexpendable 
i t e m s  i s  up t o  date, and an inventory of expendable 
itoms is t o  ba taken durfne the month. o f  October. 

During the' past month 

76 

The Karl 

. .  
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4. Safety. 

Dsmorst 
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X3PO2T -- S. Cromr, Group Loader -- October 1, 1945 (contd.) 

Transpartation: Busses are used Setween DP S i t s ,  
and TQch Area only during rush hours, 
tservicei has bean established during the p r i o d s  
8 : O O  A.K. and 11:45 A.U. ,  arid 1 : l O  t o  4:45 P.M., 

. ere it was found t h a t  busses dusing ' thnt  period car- 
ried f e w  passengers. Two car rya l l s  are uead for 
t a x i  eervice,  and have proved .successful for the skwt  

A t a x i  

' period of t i m e  the sys.ten has b e n  i n  effect. 

Cafetaria: . A p ~ r o A d t s l y  1900 neals were sorvad in 
the cafeteria during Septanbar. 
over a five-day period is  now being served. . This 
schedule replaces the former systein of  two neals 
each day over w seven-day pariod. Efforts ar0 being 
made' t o  secure food fro= Viest Cafeteria, a8 we' havs 
found that the' food served' there .is mqch better . 

than the food f m m  West ?$ess. . 

One meal each day 

Arrangerxiento are being made t o  declara a 30 minute 
break for men in  the plant ,  at which t i m e  doughut's 
and coffee will be served. 

Injuries for  September: 
University: 5 minor i n ju r i e s ,  only 1 of which . 

was opntaninated. 
. .  28 occupational' sub-ninor injurisa 

15 non-occupational i n ju r i e s  (sub- 
minor) . 

Z i a :  2 minor in juries 
18 occup t iona l  sub-minor injuries 

. 4  non-occupational sub-minor injur- 
i 0 S a  

D? West has had a steady decline i n  accident fro- e . ...- uency rata moSh by month. 
... a:. _.- . .  . .  

Safety film were ahown this month to bring out a 
better mderstmding of fires, how they start, c l a s s i -  
f i ca t ion ,  prevention. . Safety inspuctioas *tier? car= 
riod on regularly with  tha subsequant elimination 
of =any unsafe practices and cmditiom. 

5. bintanance, 

R e p 0  Ida 

During the month of September m had no naintanance 
. t rouble with Electromatic air  filters. There was 'no ' 

oount O v e r  -0025 c/&, and the average for the 
month was ,0005. bn electrical eystan 'is POLY set ,  

so that any time B notor or 
precipi t ron goes off, it will 1igh.t a red l i g h t  and 

. u p  in filter house 
. .  



5, (contd.,) 

7. Sol\;tion and 
Decoritmi--ti onJ 

Nordeen, Bensen 

8. Xecovery - Opration 2. 

. McNeese 
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S. Cromr, Croup Leacer 0- Gctdksr 1, 1946, (contd,) 

ring a txlxzer in.steax slant $9; the ran oa '&t~ in 
tf '83 s b a n  plant xi11 call !IF Lxtension 30 end r e p r k  
tho troubla " 

Stem heat will be completed i n t o  ihrshouue ;;7 by 
O c t o k r  2. 
<8. 

Tho new addition to the m i n  vault is w-der constnic- 
t ion and should ba roady for use some. time in October. 
T h  cozbinstiona to a l l  ths -Its in the pknt. .-rs 
changed on Septsrcber 28. 

Tho @-&yr,icfil inventory of. all 49 material'at DP %est . 

was tn$en.on Septsm3er 28 in preparation for patting 
into af fect  a aimpl'ifiad proceduro of mekine: trane- 
fers and keeping records, 

TWO' o i l  brners are orderad for ~ i n ~ ~ ~ L ~ ~ ~ ~  

All orderr; are consletc on.tslephones. . 

. .  

. .  

A bottle of recovery solution, containing probably 
less than half a gram of .49, *ms broken whib invon- 
tory we8 being taken i n  ,Room .f;SOL. The cheesecloth 
used to clean it up was  saved, and it is believed 
that most of the 49 was recoveredo 

' 

I 

7' 2 
323 b o m b  wers r u  through decontamination' p-oc&s,. 
ht Fobably mst are, o r . w i l l  ta rojocted. 
structiva work on problems of decontamination has 
been startad.  and future rejections should be largaly ' 

eliminated. . .  

. 

Cori- . 

Instal la t ion o f  a parlaanent eloctrical circuit frm 
925 to ,722 was bgun. Sevaral laalir. in the oonc; 
8;O3 lines wora repaired, 

' 

bring the nonth of SeFi;embor, Operation 2A processed 
7.50 gallons of oxalate supernatant from purificr- 
tion. A rspcrt w83 proposed by -tin and S t e v a , ~  
on the results of an experiment to improve Recovery. 
It was found that. closer c o n t r o l  of the pH on preci- 
pitation and raising the pH from 8,s t o  9,5 decreased 
ths produot in the waste by. 6g0 

. 

Equiwnt has h e n  Installed for a new system'for 
transferring the slurry fron Opration 2A .to Opera- 
t i o n  2B. In the past, the transfer has been made in 

- 



OROUP CUR-12 2OUTHLY REPORT -- J e  F. Tribw,  Group Leader -0 October 1, 1946 . 

FROGRESS JOB AND PERSONWL 

UL. gonitoring in 
Tech Arcs 

Spc ia l  Problems: A repeat analysis of 25 sewer . 

samples for Po, Pu, and uranium wes done this  month 
The results wsre lower but ooaparable to the previous 
s e t  of samples run in Julyo 
project water supply were analyzed with results show- 
ing l e s s  than 1 c/n/L for both Po 'd. ?u0 and tb 
proaence o f  uranium in the samples UBE not detectedG. 

. 

Four samples from the Am.stron~ Cox, Gilbert' ,  
Ga l l e~os  a Kingsley, 
Uhn , S o n t o p ,  Mullins , 
Ortiz Romro , Serna, 

' S.Veldoz 
Approximbiy 124 persons 
pereonnel,, .janitors 
ware sent on health pasaes during Septembero 
results were negetivao 

During the month room were'.monitored doily in build- 
lnga D., D-2, D-3, Sigma, H, Us V, and At. 
mants Used were the Zuuto, Peewee, end the Victoreen ' 

md Halliorafter ourvey inetereO 
room was monitored with a daily average o f  101 mom . 

ehbcked; 
860 vmre high oo\;ntsO 
high counts were still above tolerance after a 24 hour 
pa riod, 

including CNR laboratory 
and Zia raintenance personnel 

All 

Instru- 

A total of 2130 

15,200 positions were checked', of which 
Approrimately 620 of the80 

Air contani+tion tes ts  were aontinwd'Zn D, Sigma, md 
K Buildings. 
ust and September is shown below: 

A comparison of the oounts run in Aug- 

bcation Noo of. September September August ' 

Tests E i g h  C / Q ~  , Ave. o/ar/L Ave. c& - - 
D-117 
D-127 
D-146 
D-304A 
D-7 17 
Klsn's Rm 
D-304. , 

Hallway 
D-301 
D-302 
D-JO2 
Eallway 
Si- 11 
s i p  SgA 
u-2 

00 C167 
o,oo&o ' ' 

000222 . 
0,0453 . ' 

0, 07 14 
0.0404 
Os 0623 

00 0108 
00 0040 
0,0099 
Oo 0219 
0. 0172 
00 0173 . 

0,0195 . 

.1 
21 
10 ' 

11 
21 
a 

6 
14 
10 

0.6907 
102985 
0.3949 

0,27558 
0,2023+ 
0, o750+ 

0,0465 

6 
8 
6 

0.0096 
0. 0209 
0.0873 

00 006p 
Oe O1m 
00 0029 

00 om9 

+The high air counts in rooms D-301, DJ02, and the 
2 may be accounted for by 
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PPCGRES S 

ths .roconstmotion work in thcse room which 
aaused the dislodging o f  contnminated dust part ia les  
and raised ths air oontamination to E very nigh.lev- . 

el ,  Because of' the very high degree of contrunino,tion 
in D-302 and the disiimtline work carried on , ' the  
hallmy autside D-502 has bucone contaminated. 
everJ this contanination has h e n  confinod to tho 
iamrediate area aromd D-302 and has not been. spread 
apgreciably down the hallwaj. A11 men wrking in 
these rooma were proteotod with special olothing 
Md positive pressure bods end -here.&iVen ha assay 
t e s t s  after completion of the jobo The negative 
results of ths ~ S S W  b a t s  as -11 arr the  OW nose 
hand,. and b d y  contaminntion counts indicate that 
the prOCodure8 used in ~ o t e c t i n g  these personnel 
are adequete., ' , 

Mo (contd,) 

' 

How- 

r 

v .  

t 

Docause of the speoial naturo of tho mrk done in 
room D-3.01, 302, and the localized high oantaplina- 

room ere not inaluded in the general average for 
D Building. The. to ta l  averizge for'all air counts 
in' the laboratokies 'of D Building for tha month of 

The'total avorage for 
the nonth of August was 000223 ' c/rn/L Thia shows a 
deorease in air contamination over August, and; ex-. 
oept for the faot that fewer t e s t a  were -de in 
laboratory room, it is.l>elieved that thie l e  a 
true piatureo 

. t ion  C6WIed by *GrkJ the air C O U U ~ S  i n  ths8e 

. September ms 0,0154 a / . &  
. 
' 

I .  

. 

1088 nose c u t s  were rsoorded during Septenber. 
The averago of a l l  nose counts laken for the mnth 

of all noso counts for Septaffibar in tho Tech Area 
wa8 Et o/m: The hipPBet sin@ average count yraa 66 
c/m. 

of A u p e t  *ha Tech A m 6  m8 5 o/m; the average 

Tho highcst sin&lo nose count was 616/666 o/m 

A tote1 of 1,257 hand counts was reoorcled, of vlmioh 
8 wera over tolerance (SO0 o/m on bothsides) after 
nashing three tims. Ths average Os a l l  oounts was 
80 c/m. TIW himat hsnd oomt was soco ~/i. TIAO 
u#wt single average hand aount V O Q ~  759 o/m. 
shows ( ~ n  everage hand oont&mi.nation deorease o f  3% 

~ b i a  

the averaga in bugusto 
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u. 

1B. 

(contd,) . 

Lbyor, Adams, Barnard, 
Chavoz , Fox, Xennedy ,, 
Kornagay . V.Kartlnez, 
Northrup I A. Smith, 
N,Smith, Sosnowski< 

. .  

nated hood in D-301 when he c u t  his finger on a 
nail. The aut was exoised and no contanination 
detected. The moln we8 s e n t  on a health.  pas3 b t  
no r e s u l t s  have b e n  received as yet. . .  

S p o i a l  Problem: 
X e s t  lunchroon into an R.1,  dis-pensary and of f ice  
has been completed and i e  now ocwpied. 
struotion work interfered seriously with the opra- 
tion of the hand counters i n s t a l l ad  by the di8pan- 
sary. and the sca le rs  with which the  air and noso 
oount samples were counted, Consequently w e  mm 
unable t o  obtain as oanplete a record of hand, nose . 
and air oontamination tes ts  as 
the month of Augusk . 

Monitoring w88 oarried out m a contiauous b a s i n  in 
this area,, 
and P o p p y J  ww used as the survey imtruniento 
total of 158 room was monitored during the month, 
making a daily average of 7 room, 

The conversion of the old DP 

This reoon- 

obtained during 

Tho Peewee, supplemented by the Zeuto 
h 

Ap2roxinate ly 25,000 posit ions were monitaprad amr- 
aging 1,200 poaitiona daily. A t o t a l  of 210 counts 
between 6000 c/n: and 20,OGO o/m was found, and there 
were 176 counts over 20J000 c/m. Operations cleaaed 
a l l  high count spots as soon as they =re found, 

During the month 19 tests mre made in the main 
storage vault rdth iIenoil ohambers. 
reading i n  tho  vault  1-s OeCG70 R( ganlnar)/8hro 
is 7% of' tolerance'(0.1 8/8hr). 
ing reoordod 188 0,0219 R(gamna)/Bhr. 

Th13 average 
This 

The m a x h u m  read- 
Neutron 

readings were negligible, 

T.b average air oounts for DP 

boat ion Tests High o/m/L 
No, of September 

Sto i;l . 21 .. 00 oo(x9 
S t o  $3 
Exho ' 4 2  
E d o  # 
Exhd $j4 
Exhm $j5 
Roam 201 
Roan 213 
Roon 308 

21 
22 " 

21 ' 
21 
.21 ;: zi' 
21 
21 

00 0017 
00 0018 
00 ouo4 

0.0051 
00 0243 
00 0080 

00 013 S 

West are as follows8 

S0ptSXlber 
A n ,  o/m/L 

00 0000 
0,0001 

0" 0001 

. 00 OOOS 
On OQ36 . 

0.0016 

' 000001 . 

000025. 

Augw t ' 
Ave. c / m / ~  

0.0003 ' 

00 0002 
00 coos 
0, coo5 
0,0021 
00 @011 
00 c012 
000022 . 

O m  0060 
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.GROUT Cia-12 I0NTR:LY REFORT -- J, .F. Tribby, Group bader -- October 1,  1946 (coatdo) 

I JOB nhrD H3RSC"BL 

1B. (contd,) 

FftoaREss 

Noe of September September August 
location - Tests nigh c/m/L. Am, c/m/L Avec c/n/L 

Room 3x3 21 0,0221 000061 00 0099' 
Room 322 20 00 0113 00 001 1 ' ooco1o 
ROO= 408 21 . O.398S 0.0625* 0.0189 

, . Room 413 20 00 0228 0,0048. . 000195 
Oo0060  o*c020 ' 

. \  Roam 506 P . 0.0259 00 003 1 0. C045 
0.0193 0.0446 

Roam 501 21 . 0.0619 

Roan 513 21 0.0705 . . 

. -  

r 

*Boom 408 had an avenge count of 0,0625 c/m/L. 
high count is probably explained. by the manner in 
which the material is transferred about the room 
during operations. 
rosfiratora. 

The average of all sir aauats for September was 0,0070 

a/&%. 
0.0073 o/.& 

652 n088 counts wera recorded during the month w i t h  
23 counts above 50 o/m0 The nose oount average for 
a l l   lest m s  8.3 o/m. 
was 65 c/m and the highest single count was 173/1.44 
o b  
h z r ~ ~ r y .  
The average 'for the entire was 4.2 o/m. The 
highest single average wa13 and the highest 
single oount was 40 c/k 

This 

A l l  personnel in this room wear 
No high noso cants  were reoorded for t h i s  

group, 

The average of .ad air counts for August  was 

highest single average 

A t o t a l  of 336 nos8 counts v a s  taken in tho 
None o f  these ciounts were abve SO c/n, 

A total of la hand counts w a ~  4xslcwn of which 5 w8r% 
skrw, toleranos (600 o/m on both s ides ) ,  
age of a l l  counts -8 2x1 c/m0  he highest single 
average oouat PAS 1412 c/n. d the highest single 
count was 5000 c/a .. 

Thm aver- 

I - 
c -  

Tlzere were two oontaminated aocidents during the 
month. A plumber received axr m i d  burn on his fore- 
am. The akin around t b  him had a oouut o f  500 
c/m, and hs was sent to th3 hospital but no flesh 
was excised. An oprator ran PL o t e e l  splinter in 
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GROUP CER-12 #OXTIILY RZFOR!!' 0- ~J. F. Tribby, Group Lea&$= -0 October 1, 1946 (contd,) 

I 

r 

* 

1B e ( con%d, ) 

E. 'Xonitorirg in DP 
E a s t  Area. 

PiItin&srui, Cole, 
Durose a Fisbr , 
& x e s ,  C. Lope, 
J. Lap z , 'Stanhop€+ ' 

his finger. 
t h o  surface o f  the s k i o ,  and the stoel splicter 
shotad counts of SO00 c/mo 
hos?ital and tha wound excised,, 

A count of 75 to '100 c,/m '.ms found on 

' The ran was sent to the 

Intensive monitoring of laboratories was carried. . . ' 

out tnis month,, 
t i o n  in DP.Bast, 
probably dw to the largs m o u n t  of polonium.tundled . 
last m o n t h  and. tb l q p  turnower in CMX-3 ,mrson- 
ns1. Arrangements iiavg b e n  made to clean a l l  u=- 
usad mom which account for the majori$y of ths 

Surveys ahowed .excessive conhina- 
The high contamination level is 

hot e p t e -  

There were 425 rooms a d  2709 position8 checkod in . 
Building 52 th i s  month. 
24,710 o/mo , Tharo were 415 positions wit!.! high 
counts which avaraged 150,000 c/m0 
to close 71 roomsj althoueh 196 spots were cleaned 
compared w i t h  39 roams closed, and 16 spots cleaned 
the previous month. 
51 showed no decontamination. It was not  necessary 
t o  iosue dosimotgrs A& prsomd during the month. 

The evera&e count w8s 

It was nscesoary 

Frequent monitoring in Building 

Air contamination data gathel-gd during the month 
f m m  Buildings 52 and 55 i s  ae follanrer 

Location 

520.7 . 

. 5204 
5 205 
5206 

" 5207 
5211 
5212 
5213 

a 5214 
5227 

. 5230' 
S- 1 
s-2 , 

d.Dp 
F,g, ' 

Nom Of 
Tests 

14 
12 
10 
10 
12 
10 
11 
12 ' 

12 
10 
P .  
14 

i4 . .  

- 

14 

' 7  

Septsmher 
High c / d L  

005310+ 
o a o 2 a  
'O.iX65 
0, C488 
00 073 2 
00 0646 
00 4 244 
00 0671 ' 

00 0347 
00 7 6 7 0  ' 

0.1911 

0,2103 
00 1837 
1.2194* 
0, $495 

September 
A V ~ .  c/m/L 

0.0519 
00 1112 
0; 0 157 
0.0257 
00 CB 60 
0.019 1 
00 0188 
0-08 65 
0,0233 ' 

00 0109 
00 1186 
000471 
0.0592 
00 2981 ' 

Oe 0443 

. -  

0.0586 ' 

0.1175 
00 0519 
000299 
0.50'49 
0,0286 
0,2768 
Om 1266 
00 1284 
00 0786 
OeO(365 
00 0122 
00 0139 
094713 
00 0108 
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GROUP CMZ-18 XUNTHLY REI#RT -- J. F. Tribby. Group'Leader -- Octohr 1, 1946 (oontda) 

FIioGREss 

e T h  high count in ROOA 5204 occurred w h i l e  spent 
initiators wore being opened for reuse. Tha high 
count in Room 5230 i s  the result of washing highly 
contaminated ghssware. The hi& count f r o m  the 
sir duct is a reoult of those high room counts. 

The average of all sir counts for August \+as 0,1122 
c/m/L. The average for Septonber vms 0.0846 c/n/L 
A total of 272 noso count6 -6 taken this month with 

the highsst single avarage was 79 c/m; and the high- 
e s t  single cmnt 1 0 6  1076/LOOO c/m, 

Thore was a t o t a l  of 1538 hand counts t&tm during 
Ss tom'oer, 
c,& with the highest recorded a t  5CO.000 c/mo Tfro 
avarage count was 6811 c/m and the, highest singla 
averago was G,OQO c/m, 

During the math 670 piecos of glaeswaro were wa5heQ 
O f  these 6% were f o d  under toleraaco (E00 c/m) 
and .tho rosh  dispossd of in the oontminated dump, 
It wag also found impossible to decontanbatu 6 gas 
CybIdEWS, and they were disposed of by burying in 
the oonbninated dumpo 
pletsd whereby a l l  gas w i l l  b~ pipad into Building 
52 from the outsids, 

. ona over tolersnce, T ~ B  average count vms 19 c/n; 

r 

Of theso, 25 mru over tolormco (50,OOO 

&rangerants are nearly corn- 

5. Instrumnt Section. 

There was one contmimted accident this month mich 
occurred while a technician was dismantling an ini- 
tiator, receiving a aut on the lof t  hand a b w  the 
indox finger. The counts recorded around thr, mund 
-=re less than 300 c/m and oonsequently the nround 
arras not oxciaed. 

TECB AREB - Routine Itnintenrrnce of a l l  instnusent6 
1788 carried out, A survey was m a d e  of all Zeutorr 
distributed mong Tech Aroa laboratories, rand ~ 1 1  
Zeutos shming evidence o f  havily becorn contami- 
nated were returned t o  the shops for decontamination 
and repainting. Construction of a new scaler air 
f i l ter  counter is under way, and upon i t a  completion 
a l l  Filter meens i n  the Teoh Area will be convertad 
over to use the f l a k  type Filtar, 

DP WEST - Two Clinton hpsies are on order k o m  Oak 
Ridge to duplicate the instrument methods used in 
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GRWP CIS-12 XW:'ITILY' REFOEIT - J. F. Tribby, Group bader -- Octo-er 1, 1946 (con-d.) 

3, (ccntd,) 

m OGRESS 

monitoring 'W' containers et Harzford. Until t b s s  
i,*st-ruxen'ts arrive it is planried to use a scaler 

. Pappy xith t.kc~ t y p o  of interchangeubb probesD . 
' 

This instrument Will contain'an audio syston 8rd a 
built-in t iming circuit of 15, 30, and.60 6econd 
r;alueso F3-obas used on this iootrumat w i l l  be the 
b r i t  p n c i l  snd 6" x 4"' flat prohas, xhich are iden- 
t i c a l  with tb probes in use at  Hanford. . A  eurvey 
and calibrati'cn of all DP R e s t  iastrunents is mde 
daily by m s m b e r s  of the DPWest monitorir!g section" ' 
Imtrw,ents are calibrated i n  t k i  l a y ,  middle, and 
high scale range, and any i m t m e n t  fomd not hnc-  
tioaing proprly is returned to tha shops and mother 
instrument imts l lad  in  its place, 

. .  

, 

DP EXST 
at this area. 

b l y  &nor routine repairs wars required 

IAUmRY e Ths usual instruinent breakdowns were ex- 
perienced. 1L new E'oppy for mmitoring respirators 
was & s t a l l e d .  
for checking hands. 
chock air contamination at tho unloading dock. 

GENZRAL - A portable neutron counter has Seen re- 
ceived. The ins tmmnt  is 6n;all s d  light, end is  
equipped mith head phones. 
m*&r, the iaatnunsnt givee an audible click for each 
pulss received. 
Tho instrumcnt is intended only to give indications 
of neutron counts by listening t o  tho audible clicksg 
howevsr, I scaling circuit a m  kr easily COMeCted 
f o r  aceursts readings,, 

This section h a  developd a circuit  which m y  be 
ins tcrlled in all proportional scaler Cmn ters which 
w i l l  scale the oounts in teras of either 10 and 100 
rather than soalee of 64 and 128, This scale of 100 
w i l l  render a l l  permanently i m t d l e d  counters om-  
ier to oprate and faoilitate the interpretation of 
rem Its. 

R u e  t o  the lack of spare F?3eWeels and with no hope 
of dutside construction in ths Qear fbture, develop- 
naontj of hp?Feela in our shops w i l l  soon bs startedo 
These EbeWee's will be altere4 fa sueh a mnnelp thnt 
#e instrument w i l l  be hriZt i u to  a single unit rather 
than into four separate units as is the o a m  ROW,, 
This should allow for quioker and easier rapalrs and 
a180 cut domi$+m*n- prob and cable-voltaea 

4 new hand counter wa8 installed 
An air sampler was installed t o  

Rather *an a count rete 

Tha chmber is of the BF, gas t,vpo. * 



1 

4 ,  CoilhnirJn'tod hundryo . The total nw.bsr of i tens yocosssd by Shs 1aaCdry 
for %ha month is as follcws: 

Total' P r o t s o t i m  Gamsnto 43';s 62 

T o t a l  all item3 ' 46,299 

r'OiltoZ t d  S " d 3  

. .  Respirators 2,937 

A meting m s  holO to determine -st could be dolls 
a b u t  the sun? for? the laundry effluent. It was 
decided %\tat sons 'laberatory t e s t s  Focruld be run by 
CEFt-12 to determirm the efficiency 03 different 
tygs of filtsring dovices in removiag oontamiuation 
flmm the effluent. . Further data will also be gath- 
e m d  by Roy E.!errymsn to determine what equipment 
is avgila310 and other onginaering data needed for 
fins1 ins "hJlw,2;ion. 

An exaninsticn of %is monitoring and health recorda 
indiotlte that &Is laundry has the lowest degree of 
gmaral room oontminokion of any area associated 
w i t h  the C31R Division. 
have had lower average hand ooun?ar nose o o w t s ,  and 
urIm sssay c O w t 6 ,  snd femr acoidents thzui M y  . , 

other CMR Division groupo This may ba t&sn as evi- . 
dance of the fact,that rigid enforoemnt of all 
.heblth safety rules and good housekeeping &re. than 
oompansaeea for the hbor by providing a elam and 
safe, place t o  work0 

, 

A l s o ,  the laundry personnel 

. 5a Reoord Seationo 

Cowlir,g, LndJ 

"hers were no changes in tho work done by this 
section. ' 

6, Hiscellanooun, Tho instrumanCV section is now short tvm eleotronics 
men. 
f r o m  outside sources', and this necessitates effective 
and thorough maintenance o f  a11 inatr~mnts on hand. 
4180, it w i l l  necessitate %ha oonstruc%ion of .some 
instrumsnts at th ia  sitae 
ing instrumants makes the instrurcent seot ion  p r o o m e l  
shortage more acuteo 

It is wry eifficult to procure inotruments 

This difficulty in procur- 

. .... .. . .. . . 
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GROUP CXR-2 ?dO?WHLY REPORT 0' J. F. Lsmons, Aoting. Group ,Laader - .Sept. 1,. 1946 

GENERAL 1 -- 
Job I, R a d i o a s s ~ y  of FlUtOniLnn S&m@8Sb and Jo5 2, Serviaa and C a l i b r a t i o n  of 
Sl&';ection Ins t runen t s ,  havo b o o  discohinutxi .  
:io -bhs laboratory E ~ S C ~  and s q u i p m n t ,  hsva been t r a n s f e r r e d  t o  CMR-1 wha,re radio-  
:issay work w i l l  ba continued. 

The personnel involved, as wsll 

Job 4, Oxid9tion of P1utoni.n.  Job 5, Reduction of P l u t o n i m ;  and the study of 
tho remval oF plutoniu- ion &on solukior, by axiber l i te  IR-1. ( a  Job 8 assignneat),' 
ha70 Seen discont inued for t h s  p r s s a n t  but? t o  terrninat ioa of psrsonfisl concarnado 
Sone work which p e r t a i n s  to .  Job 8 ,  'Removal of Plutonium Ion from Solut ions of 
b v r  :oncentration, is presented as BI s o l u b i l i t y  s tudy,  Job 3, 

A c h a c k - l i s t  o f  20CO d o c u n m t s  has besn prspnrsd t o  f a c i l i t a t e  l i b r a r y  r s f s r e n c e  
work, and t h y  Bethe Co l l ec t ion  of roprints is baing systsmatissd t o  makp it . 

available f o r  L I S ~  bydMR-2 and t h e  projeiot. This work has Sssn dons by Jack J, 

'Terminating psrsonnal havo prepared d e t a i l e d  reports. on t h e  var ious studies i n  
which thog have beon engagsd, b u t  on which i n s u f f i c i e n t  r e s u l t s  are available' 
for a form1 r e p a r t o  

Bu l lo f f ,  . . .  

. .  

. .  

JOB AXD PERS3TK'ZL PROGRESS ' 

3 m' S o l u b i l i t y  Daterninr- 34 a d d i t i o n a l  d a t e m i n a t i o n s  of  the solu3ility' of . . 

. t i o n s  for. Pu Compmmds. Pu(IO,), i n  !IClO, for var ious  iodaLS;e concentrat ions 
have been made, In  some of them determinat ions t h e  

are not ye? t comp'le fe . 
A survey search f o r  n m  anionic precipitatss o f  F,u 
of a h igh ly  in so lub le  n a t u r e  has basn usldcrtaken in 
t h e  hope of diacovaring a suitable? reagefit f o r  use i n  
recovery o f  Pu ions from d i l u t e  or '  extreihzly' d i lu%s  
so lct ions .  This s tudy  v r l l l '  tils0 bs of i n t s r s s t  as CUI. 

'addition to t h e  chemistry of neavy meto'ls. The study 
is at present confinsd to a singla vzlanca s ta t%,  the 
t r t r a l s n t  sta te ,  End o f t e n  to o s i n g l s  concentrat ion 
(and its r z s u l t i n g  rcL?dom Results are incomplete 
and c m n o t  be reported a't th i3  tinis, 
t r ied ,  o n l y  pj.rog;allol f s i l e d  t o  produce a prgoipi tata  
under' th.j condition s enployed. .PralimLnury ' a o l u b i l  ity 
@CitimateS are soon t o  be complsted for the followirig 
preoipikates I 

Browningr Bulloff' " effect; of salt' concen t r a t ion  , . o m  bs o b s ~ r ~ a d , '  Results 

. -  

Of 42 compounds 

. .  

. .  .. . , 
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REPORT - R. Ti, Spezce, Group Le'ador - S~ptember  1, 1946 

Progros s 

The first miik i rg  of  shipmsat .$2l (3 2910 cwie so-hrco) 
gave 1180 c u r i s s  for shot  $58. 

-- 

-4 44 curirt S O W C D  was prepared f o r  Tzaney of Croup X-l.;. 
During 31s m n t h  rall P i l t e r  g;adgr?ts w?r.e dscontaxiaatud. 
nxd r3c.ss5nbl.t3do 

The desigti  his been completed and constructiom star ted,  . 

. 

. .  

' on the, (ln9  slag^: neGsuriw.g oqulpment, 

:.-::3d,a Develapxiant and IZesearchA aew comtsr c i r c u i t  combiaiog tho Nehsr-Harper and ' 
. 

the i5igiwbotham c i r c u i t  vm8 s a t  u:.; $ne c i r c u i k i s  ' 

bo be chsckzd f o r  coiactdencos,  A. .. , . .rcr. lsh# Zsltma5ln , 

r T i m  curves f o r  exciiaegs OX" ~n*+ wi th  C ~ F ~  s t u d i e s  
wsrs macle by varying the a n o u t  of.added Ca* aad F-, 

Pre-trest!a*nt of the CaFa bsfore exchonge v e r b  coa-. . 

t i ausd .  Pro-treatmat. i nc reases  yield a t  optimum pH 
aid coacsa t ra t ion  of C;rF,. 

i; U o i l  Preparation Two 4 9 , f o i l s  prepared by e lec t rodepos i t i on .  '&et 49 . 

f o i l  and two 25 foils wers prepared by zrnpoa s2rending 
G i  lmore . techaiqurt, 

. .  Oas 49, oae .Thori*m mad 0'518 25 f o i l  wsre =de by 
. evaporation. 

4 T r I t i  WI The i m t o p a  separation l im of  six Frincetos 'pumps 
has 5 e m  cowplated and is ready  for t e s t i r \ g .  Kork , .  , 

has been' i n s t e l l e d  t o  de tp rn ine  t.b o p t i n m  concl i- 
t i o a s  for t h e  separa t ion ,  , 

Goldblnt';, Hodgss, Jonas, has baen started OR a line whera an expsri:w3t pump 
Ilobi.nson, 3isdrigujs, Roth 

Kattr . bo i lp r  gas analyois  has bssn de lgysd  by rs- 
p a i r  T:ork t o  floor near boils. 

h t a l y t i c n l  apparatus  for analysis of' s ~ u ?  has bsen 
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. 
3 ,  . Bsfrastories 

PROGWSS 
. .  

Firing has boon coinplotsd arrd ab1 of  t h e  o ruc ib l e s  
on the original large arder hava been dBliwred, .  

60'crucibles and 30 l i d s  wzre oxidized f o r  Group 
CKR-6 ' 

Ganerc\:i 70undpJ !:&rk ' A t o t d  of 3,07.1 pomd3 of t u 3 a l l o y  XBS c a s t  th is  
. nonth. The cur ren t  order f o r  trtapdow ?it castin;ss, 

Arnold, Z i c k l h , ,  X'hlts izclV5ing the. r e p l a c s : s n t s  n e c s s s i r y  becxuss of . 

Pstlmr.  Martinez . .  ' machining ' t)rrors. has h e n  completed. In  adm:itio3, 
eleven ha l f  and th i rd  acals  p i soes  w s r e  de l ive r+d  
t o  t h e  shop. 
graphic  s t m d a r d s  . f o r  t u b a l l o y  was also c a s t o  

Tvienty one cadaim hemisphwss wsro made f o r  the 
RaLa program. 

A step vmlge f o r  e s t a b l i s h i n g  radio- 

18, Gsnsrsl Toyder ?letal-  Tha study of tiis povrdsr mCallurgy-of Thoriun has 
lurgy continueci. ..Tarrn pressins i 3 . a  stt?sl die e t  SWC 

ami at 40 tons per square inch, follovxid by cold . 

Hirsch coining at 50 tons psr square inch y l z l d  a piece 
containing 75 per c e n t  of theoretical dsns i ty .  A 



Taballoy chips k r s  b s l l ' n i l l o d  for three b;rys in e 
CO t tmspkre  and t h a  oxlds conte:ii; of tho o h i p s  in-  
ci-eassd by on ly 'ons  i i a l f  LI per cent. 
c h i p  w r e  hot prassed i~., L graphite d i c  at 1050°C 
usin,.; a9 Argon ataosphero. 
strong hut contained t h i r t y  psr cant porosity, 

Som2 of the 

Th.s rsaul t ing  piece was. 

1-9, Gsncrnl FaSrication A con2lets .sphsre of 25 %ta l  was fabricated t h i 3  . 

, month eccording to tho new s p c i f i c a t i o n .  Em' 
y/ern izk, I?l..dy.;i.Js * 

Bcls lmmi . .  

fabrication of saTcral mre sh i l l s  w i l l  coat in33 
this next month, 

F i m  m i l  and tan mil f o i l s  of 25 m t a i  ;-.?re ' f tbsioated 
, ';hi3 mon%h for Cyclotron oxpcriments, The f o i l s  . 

were produced by warm r o l l i n g  L cas t  m d .  hob p r s a c d  
' t ) ~  to  tho d e s i r e d  thic'mess. 

. Barnard iInrzogp 

' 

. .  
. for ~ s t a l l o g r a p h i c  exminution,  - . '  . '  



r 
. .  

.*. 

FROGRESS 

T ~ Q  J ~ l y  quota of boron plast ic  aasombliss ::Y~X-O 

d e l i m r e d  unci t h e  Ailguat; qwta hcs besn moldad sr.d 
io Ssfng ,mrchined, 

E'ivo mors 14 irich UOz-pclystyre3c hollow cylliidars I. 
to be dsl iverod at tk.5 rat0 of one poi- waek s t a r t i n g .  
GctcbE):' 1, havo G a m  requested by E Division. 
mmoa cylindsi-3 previously mado hive morked very s9.iifs- 

Tha 

f , lctorl ly ,  

Dsvcl .o~x~eot  'vmr!c on t h e  gpxmztor' tmw for ,Group P-S. 
h r ; ~  c o n t h u d .  C r o g p  on C 3 r Q X  x-207 hAV0 been 
con?l.etsd arid ,Carex X-214 is pilw under t e s t .  The . 

work on t h e  gensrcrtor towr r ings ~ n d  on shel lac  adhe- 
5ivr:s has be52 discontinusd. Trzee 'rods of Mycroy ' . 

w9ro prspared for t e s t i n g . .  A n  rssem5ly of Xycroy n i t h  
?inysssX j o i n t s  was niade t o  be tssted in aLr, mdar'  . 

prassuro 
. 

O m  p t u t o ~ i u m  assay apparatus m s . i n o l n t e d  in C l u c i t e  
m l d ,  Tho rosul t  V J ~ G  msa.tisfactory because of' the :. 
appaaror-=a of.5ubblss i n  the cast ing resin. A second 
castin;; is c u r r e n t l y  b e k g  mads and oppaars satls- 
factory. to dotlj, 

. Txeri%Ly-seve?;t _oltastic supports of o non-conductiag. 
hsae r o s i s t a a t  plero&ic w r a  made for Group CIR-3 f'or 
the  plat ing  O F  i n i t i a t o r s ,  

livcellanoous imrk a w i n g  t h e  month cofisistod of chroms 
plating sevcral d i e s ,  alactropol tahing skoal  henis- 
phjrcs, rochinine gold from castings, ond!nim plat ing 
two ha~Lop!iores fo r  tartpts, wid completed ccnstructiox 
of O_>pa:.atus for resscrch on ths produckion af thoriui:i. 
--.,a e m  A .n n I PI I - - - ~ 
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Dua t o  tsrminotion of bbrris Kolodnsy and 
Frank P i t t m n  t o  Process  Develo,pent, t h e  
t s n p o r a r i l y  wi thout  a Production Manager. 
interim _neriod; 011 producbion opsra t ions  
ing d i r e c t l y  to tho P l a n t  Sups in t endan t .  

. .  . . . . . .  . . . . . . . . . . .  . . . . . . .  . . . . . . . . .  . . .  . .  ... 
' 4'. 

t r a n s f o r  of 
p l an t  is 

a r e  report- 
During t h i s  

All psrsonncll in c leaningJ  c o a t k c ,  and press ing  a re  
now considered to be in M operat ion headed by D.W, 
Ballard. . 
Per8oanel.r 
a r e  civilians and 5 ore  m i l i t m y  personmsl. D,uring 
t h e  m ~ t h  22 c i v i l i a n s  and 4 SED'S left the group, 
There are 10' outstandlng Job Offers, on 4 of which' 
olearance WAS rsquested Jure 53' 

'Xaintcnmca; A tatill of 240 Job Orders w i t h  the Zio 
.Company were completed during, the nonth, 
of these Job.Orde.rs are as follmis 1 

StrsngOh o f  group - 106,. of whioh 101 

, 

Distribution 
\ 

C-Shop - 32 
.V-Shop 0 ' 6  
E-T Shop 0 16 
Tsch Cabine t . -  1 
G.lass Shop 0 ' 8  
Photostat - 4 
Enbossograph - 6 
Drofting - 1 
Main Job Orders complsttdr 

DP. ?ila&hlnist - 42 
DP E1ectric.im - i a  . . 

DP Pipefittsrs .- '28 
DP Carpsnttrs - 34 
DP Pa in te r s  -'36 ' 

Laborers - 2 
Xisot l laneous - 7 
TOTAL .= ' 240 

Plmberg ; 
(1) !Complatad.fiood #3 in 313 
(2) iConplstad new msfi hall 
(3) fTorked f o r  XolJesse in 201 

Zlec t r iC iaas  : 
' . (1) 'Conpleted ner; m9ss h a l l  

( 2 )  
(3) I%rk.Td i n  406' for Rylnnd . 

P a i n t e r $  

Run Tsltolk and intsroom t o  warehouse 7 & 8 
. .  

' I  

(1): :Paiutod a l l  t r iming on buildlags . . 

. (2) Painted transfer dollies . 
(3 ) 'Coqlatod ns 
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GIDLT CMR-11 ?fi9W€KY REPORT - S i  Cromr, Grou? Loader - September 1, 19.46 (Cont'd) 

. .  Progress 

.e., . . . .  . . . . . . . . . . . .  . :. :. .:: ;7 
. . . . . . .  . . .  . . .  . . .  . . . .  . . .  . . .  

. .  . .  1 . .  

. . . . . .  
. .  . .  . . . . .  . . . .  . . . .  ... . . . . .  ... . . . .  . . .  . -  

e. Extractl  on Opera- . Operatton 5, 

.. 
tions 

Cramr, Dunrose hs of.this mneh, opsrfitors have bean assienad t o  
c e r t a i n  hoods, 
othar. 
on t h e i r  hoods and'tho remom1 of sameo As seon es 
an opera t ion  ha6 been conpletsd (say, weighing of  t h s  
oxide) ,  the opera to r s  c h a c k ' t h s  p a r t  or" the hood 
uszd s i t h  Plctomotars end dacontaniinate.. . -4ny f i a t  
srrrfaca over 500 o/m is  decontaminated, as is any 
glove wit'n o m r  a 250 aount. 

They e n t e r  t h e i r  Roods only  and no 
They Qrs responsible f o r  ths c o n t a ~ l n 4 t i o n  

. 

Operation 6 

Reduotion Series No. of Reductions Average Yield 
A 4  2 1. 97024 
X 12 

33 
- 97.71 

97.40 
_I_ 

D u s  t o  the f a c t  that we had oorroston d i f f i c u l t i e s  
with the bomb l i d s  and seats, it was decided t o  
p i ck le  the  bombs on the  mrning thay'wera t o  'os used,, 
In t h i s  way, re have e l imina ted  oorroshn that would' 
take place dur ing  tho wegk while no t  opera t ing ,  

%hen f i r i n g  K lots it is. soqslrJhat d i f f i c u l t  t o  be 'sure 
when the bomb has completely fired, ft is now., , t he r s -  
fore, standard proocdure t o  leave the power on tho 
fmaace o m  minute nfi;er th4 r sdnsss  at the bottom of 
the 'bonb has been noticed. . 

. .  

5. Fabrication Operation During August;, 2 4  r e a c t o r  rods  wsre collqplsted, making 
a total of' 39'rods ready for del ivery.  .In addition, . 

two  rods wars estruded: m d  machined, but. l iave not y-st Crowr, Ballard, Davia. 
' 

. Imventhsl ,  Covert been coatsd. The dry box lathe in IrDm bui ld ing  was 
' . .  rea l igned  and reducsd t o  make poss'iole .mchining t o  

allowed tolerances.  Most previous ly  encomtsred  
d i f f i c u l t i a s  were overcome. 
rings :'Isre aachiaid and prossedd Ths ao t i cosb lo  tops r  

TKO Iicrnisphores and two 

, in .  previous coatings was v i r t u a l l y  corrected.  
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During the month rooms w ? r s  monitored d a l l y  in 
buildings D, D-2,'D-3r Sipm%, H. UJ V and M. In- 

f0.s-L noutro? counter, and ths .Victoreon. and' H s l l i -  
ornfter Gam= Survey ?.'Iettws. 
was monitored wi"& a daily avsrafp.of 108 rooms 
ahecksd. 
w5re high counts. 
counts wTre s t i l l  a b o ~ b  t o l e rnncs  aftsr R 24 h a w  
pariod. 

8wmatS USSd WBrS th& n Z e U ~ O ~ ,  ''P3%\lld9nJ S C R l 3 r  

A t o t a l  of 1,832 rooms 

11.153 pos i t ions  w5re checked of which 7.90 
Approximately 430 o f  these high 

102 1 
107 3 
12 0 2 
12 '7 20 

. 5 
3 01 10 
3048 14 
3 17 2 0  
103Ifall 12 , , 

X m ' s  Rn. 21 

Sigma 11 6 
Ladles .R;r.. 10 

0,0053' 
O.OG63 , 

O.Ol.'j!j 
0.02 52 
0,033E 
0,2457 
0.1195 
0.1701 
0,0188 
0,0424. . 

0.0268 
0,0104 

0 e 00 5:5 
0. G04 5 
0.0091 
0 .I 03'7 0 
0,0136 
0 0 04.6 9 
0.0162 
0.0542 
0.0092 
0.0175 
0.9125 
0.003 9 

0,0261 

0,0125 

The 1iig.h sir count i n  room D-317 mas- be accomtsd fa7 - 
ths fac t  b a t  maching operations on plutonium rod3 

" , *  
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;,..A. (Coni; f c i  1 
_--e- - 

were being carried o u t  i n  a drybox which i s  v n q r  poorly 
desi,gsd f o r  the operat ions.  It is necessary ,to opsn 
ana close t h s  a i r  Lock iiz the  drybox cccas iona l ly  d - a -  
in& machining,, and t h i s  ~ 1 1 0 ~ ~ s  incrsased contnminaticr: 
f o r  2 s h o r t  psrfod of t ine,  This operakion I s  t o  bs 
discontinusd i n  D-317 and vi11 be resunad in D-316, 

. 

? 

using inproved equipment. The high a i r  c o a t s  i n  roon 
D-301 were caused by ca rpen te r s  dis-assembling t h e  

'hoods i n  t h a t  room and d i s l o d & i g  contaminated dust ,  
All man doing dismantl ing -work in t h i s  room w 3 r e  protcktec 
by spec iu l  c l o t h i n g  and positive pressurs, hoods and 
were given Pu ur ine a s s q  tests a f te r  completion of Kze 

' job, 
r 

The t o t a l  avaragr, of a l l  sir counts for the m n t h . o f  
Ju ly  was 0,0277 c/m/L. Ths t o t a l  avorage for, t h 3  m n t h  
of August was 0,0223 c/m/L, ' T h i s  3hows a o l i g h t  OVnr-  : 
a l l  d r o s  otzr J u l y  but it g i m s  a fa lse  p i c t u r e  biecsuss 
i n  July t h e r e  w s r e  s s v y r a l  rooms w i t h  e x t r a  high counts 
xh ich  causod the  gsncral maraer,  t o  rise, while i n  Augus?, 
there were no room viith e x t r a  high counts, 5ut t h e  
general  average of ti15 low count moms BOS r a i sed .  In ' 

viexi of  t h i s  fact it can bo sa id  t h a t  conetimination i n  

p r i n c i p a l  causs s  of  the high sir count avsrage are dus t o  
ths enormous anowit o f  r econs t ruc t ion  riork arrd dismantl iq;  
o f  highly contan'inatsd rooms going on duririg the mnth, 
aad VIS bsliev:! t h a t  the overall s ir  contamiriation counix 
i n  D Su i ld ing  i v i l l  d r o p  t o  a new low af tor  t he  SUCC~SS- 
f u l  conpletion of t h e  r3conversion program. 

. .  

. .  D building is on t h e  incrsaso. It is believed t h a t  thn 

' 

1241 nose counts w r e  recorded du r ing  August. The 
average of, a l l  nose cqunts t a k s n  f o r  t,ha motlth nf J u l y  
in  the! Tach Area itrBS 5 c/m. tha avsrage of a l l  nos5 
c o w t o  for August in  .the T6ch Arm was '5 c/m. 
h ighes t  s i n g l s  avorags count was 47 o/n. 

. s i n g l e  nos2 c o m t  %*=s 127/200 c/m. 

The 
The highest  

A toi;iAl of 923 hand COLZI%S XRS r=&ded 03 vihich 17 
wsre Qv5r t o l e r a n c e  (SOO c/m on both s i d e s )  a f t er  wash- 
ing  th ree  tims, 
Tho RigtiTst hand count was 5000 c/m. 
avoratr,e hand count vms 1750 c/m,. 
hand contaninaDion kc raesa  of 23% over t h e  avwage 
ia July; 

Throe oofitarninated acc id5a t s  occurred i~ t n9  Tech Are@. 
t h i s  month. 
t ubs  vhile  ta tedhniciun was s t i r r i n g  a c o d t a i h c t e d  

The uvsrrscp o f  all C O U R ~ B  was 112 c,h, 
The iiigii=st si.!igle 

%lis show3 m nverags 

One v a s  due t o  the b resk ine  of a cen t r i fuge  
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During th+ month 16 t e s t a  w:re incde ia the rncin stam:;+; .  
vault w i t h  penci l  chsnbrjrs. The average r r a d i ~ g  F a  ' 

ths v a u l t  was 0,0058 R/8hrs, 
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PROGRE 5 S 

Stack #I 
Stack; #3 
E::l1. #2 

. Exh. $§ 

. EXh. $3 

E x h .  $5 
Room 202 
Room 213 
Room 303 
Room 313 
Roon 322 
Roon 408 
Room 413 
Room 501 
Room 506 
Room 513 

r 

13 
1 9  
19 
19 
18 
19 
2 1  ’ 
21 
22  
20 
2 1  
21 
20 
21 
21  
21 

0.0022 
0.0019 
0,0025 
0,0035 
0,004 4 
O,O!lSC 
0,0046 
0.0122 
0.0614 
0,0470 
0.0352 
0-12 90 
.Os 13 98 
06 012 6 
0,0431 
0,1723 

0 0 9003 
0 0 0002 
0,0003- 
0,0005 
0.e0021 
0,03LI ’ 
0 e 0012 
0, m 2 2  
0. cos0 
0.0093 
0.0010 
0,0169 
0.0195 
0,0040 
0.0045 
0.04460 

c . c:204 
0.0095 
0,9004 
0.1 3005 
0,0155 
O,OOO$ 
0,302 9 

0,0013 
0.0032 

0,056*1’ 
0,0039 
0.0015 
0.0004 
0.0112 

The avsraga of a l l  a i r  counts for August was 0.0073 
c/m/ki. 
0,0082 c/m/L. 

* 
t h i s  morn m t c r i a l  is formed i n  hydraulic presses, The 
roon 
air  f i l t e r  is  loceted near the99 pr%sses, 1-t has bseil 
found 3 ; ~  a i r  t e a t  data t h a t  th2 count goes up ivhm the 
presses Z ~ Q  opnn for ramvsl  0:’ matorial. Studies ars 
beiag co:iducted t o  slirninats this hazard, Carsfill an4 
thorough f l u s h i n g  of th2 gresscs with h s l i m  33s 
resulted in son3 inprovunent;, 

me, avsrage of all air’counts  for  ~ u l y  a o s  

Roo= 513 had en averags c o m t  of 0.0446 c/in/k. In 

in hsnvy opera$iGn during this moeth and the 

. .  
5,000 c/m, 
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8/6/46 
8/6/46 
8/6/46 
8/6/46 

t3$3/4 6 
S/6/4 6 

0/8/4.6 

Rad i a t  ion* 
Lees than 
0,OlR 

n 
I1 

II 

' I1 

I1 

If 

H a d i i ~ t i o ~  

,028R 
006R 
.005R ' 

007R 
.li09B 
.0652 . 

039R 

!!kc. e1actrician.s ccntin,ued their  BiOrk in the f i l t e r  
h3us.s mid. were m n i t o r e d  !JY t h e  H.  I, Group, 
mantti v s q i  littls contaq?-nat ion mas fated'  oa t he  men 
ex?osed to this .hazard, Decauae ens a i r  con.tn.nin,stion 
coazto indicated t n a t  if the blQwers were down for one 
half h o w  the air Po conta- inst iou in building 52 woulci 
reach five'or more t i n s  the tolerance value, a reoct 
relky switch was i n s t a l l e d  in the f i l t e r .  houoa wnich 

A g s k  this 
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Air coatamination 'daka gathered duriag the xonth' Prom 
buildings 52 and 53 is as  follows: 

No, of August August . P ~ l y  ' 

Locatios Tests High c/iA Avo. c/m/l.l Am. c/m,/i 
___I- - 
52 03 
52 04 
5205 
5206 
5% 137 
5211 
52 12 
5% 13 
52 14 
6227 
523 0 
s-1 
5 ,a> 
A.5, 
P .!I. 

" - 

14 
15 '. 

19 
12 
12 
11 
1 I, 
12 
13 

9 
10 
12 

?. 5 
s 

-1 9 --. 

0,2372 
0,5791 
O.4%44 
0,OCSG 
5,7 13 60 
0.0608 
2 8285* 
0.6194* 
0 ,, 3 508 * 
0 a 0106 
0.0168 
0" 02'70 
0 * OB 83 
L. ~ 954.7s 
0.1950 

0,0565 
0,1175 
0.0519 
0,0299 
00 5649 
0,0286 
0,2768 
0,1266 
0.0574 
0; 00% 
c).oo92 ' 

O.OZ4l 
0.0253 
5,3046 ' 

0.0750 ' 

0.0143 
O.Q609. 
0.03 19 
0,0289 
C.0892 . 
0,0070 ' 
O.OS36 
3. IC95 
0.12 84- 
0.0706 . 

c, 093 5 
0.0122. 
0.9E '3 
0,s 713 
0.3ioa 

* Thse  high colats vzre Z ~ U S ' D , ~  py a power f n i l . w s .  

The  amrage of a l l  sir counts f o r  Zuly oras 0,0702 c / m L  
The etvcraGe for h g u a t ' w n s  0,1122 c/mb, 

A total of 284 nose counts was taken this nonth with 
none above tolerance. The avsrago count was 24 c/kc 
The hfghese s ingla  av=rage was 84 c/m rind the hi@est 
single coant IaiaS 332 c/m, 

. 

. .  . .  



17- rnere was cmsideraS1:i mor? glassvrsrt! wasiisd during 
the,'r?lmth of August than during July. 
Pisces wash*d, aftsr  three washin'gs, 7& mre i'oua5 
t o  56 clcened effectively Sild the r s s t  was dis,osed 
or' in  the contarninatad dump, 

Gr' t h s  815. 

Ti?ere was one contmiflated accidsnt th is  month in 
whioh a terchniciaa cu3 his fir'ger i n  a cold room. 
h a d  ~vas fomd t o  be c o n t m h a t e d  and he was s3.nt t o  
-the hospi ta l  for sxc is ion o f  t h s  mund, 

c 

H i s  

- 
3 Instrumni; Sect ion TECS AREA .. Routine maintenance and caiibration 

checks on Zeutosa Victorcan and. Einllicrafter G.M. 
survey meters J Pea-Weas, and Tach Area liarad 'comtsrs  
were carried out. A new t u h  a d  souroe-holding 
device was constructed for  more wccurato cnlfirsting 
of gama survt9y nsterso Tv~o nsw €1. I, moaitoring 
technicians and o m  a s s i s t a n t  sect ion h a d e r  wsre. 
instructsd i.2 the opare.ticn end m'e of  all typss of 
ias trumnts .  B neutron scaler  wns s u p p l h d  for  a , . 

hazardous ex?srimnt ir- D. building, 
Cliiaugo Uand Comtsr Voppy1t was s u p p l i e d  for use in 

'TOOTU D-101. 

UP WEST L U X B  - d low scala Poppy for mnitoriq7e; of 
transfer conta!.nsro and WDf shi2ping c0nt.aine.t-s has 
bssR supplied find is ia opemt ion  in Boon 321. 'he 
instrumat  sno!, in ths old first a id  room has been . 

completed sud i s  Seing used for  repair of DF instru- 
m m t s ,  
wounds 'or oontaflination was i n s t a l l e d  ~ n d  is ir. opera- 
b10ri .  

I)P, 3:RST ARZA - Routins rnaintanance of a l l  instrummts 
 vas carried oLit, 

A converted 

5 

A Poppy f o r  the firs't cid m!m for. checking 

& -  

GE??SRLLL - ! b o  neixkran. s c a l w s ,  on3 neutron portubls 
survey m t e r ,  all penci l  chainbsrs aad dosi-ters sv'3r.c 

o Ra-Be, sources; 
construction of four more portabls na!itro.a survsy 

. maters. Zfforts  t o  sxpacli.te ths ordars for'1CO penci l  ' 

t ype  neutron qnci g a v a  dos imtars  have so  far  met  vfith 
littis. ~succ~sso . 

. .  recheckd for accurate calibrqtio7:s using 520 'mc and 1 
Arrangsmo~ts arc under way for the  

, 



4, Contaminated La mdry Tila toke1 numbzr cf item procssosd by thls laundry 
fo r ,  th4 month is  as fo l lows:  -. 

Total ?rotect ivs  Garmmts 446622 ' 

Total Kll Itsm 

Ponton 

Eadi9y and staff  - Ras2ir a tor  B 

t 

. 2,302 
46,924 

D i f f i c u l t i e s  v&re mcouqtored in the past  math duo 
to delays of' up tc.3 nonths on dalievtrios of rubber 
gloves of a l l  tjpes. 
f u t u r e  naeds a t  an e a r l i s r  d a b .  

I t  ~~vill b nstiess.ary to anticiputa 

4 :  6. Record Sactiom 

g b  Ccwling ' 

t Lady 

I, 
; -. 

6; Miscallmeous 

Arrangor.wnts wzrf nade, through coopj ra t ion  n i t h  the 
section a t  DP Test, to provide better fnc!ili.l;iss for 
de'livzry and 'pickup of clotiins. An enclosed .d s l ivery  
dock w i l l  be hilt  on tho south end o f  Yuilding 1 acd 
tho dock on the northeast' side w i l l  be enlarged. 

The sevzirzg mchinas 7 . 3 1 ~ ~  ragairad a?tJr o six v:2zics 
delay and rapairing of torn clothing was continuld. 
special work was warlart;aks.n foi the mintanance sect ions 
at DP 2 a s t  a d  UP WSSt scd a l s o  for S S i t e ,  

r 

Sone 

The, worlc'of t h i s  ssct ion continueci as usual with only 
n iao r  chasgas. .  During the nmth  ssvsral  room were 
oloGsd and: daily rsoords vier9 discontinued for  these 
room. 

Four SSDfa dl l  be l o s t  b c s u s a  of Arny discharga in the 
c o n k g  nonth but on2 of thorn will return to vork m3.a 
civi l ian.  Four new psrsonnd 83's on order for ths 
replacsnent of ths ebova pmmmel. .  R;.o sleotronic 
technicians vi11 tsmina%s in Ssptmbcr and efforts nrs 
beir?g m d a  t;> procure repl%xmnts as soon as.possiblc., 
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'. 

1., RAID Oprations.  

NoDonnet, E l m e r ,  
Goldsmith, .Ball. 
Kaobolocli h a r y , ,  
XcC ana ,, Xaw5ury , 
Pova lito s 
Kaddsl i ,  ';Tr\lsh 
zc l.tr!iim 

S pints , 

. .  
EROGRESS . 

Tho t.ni1-d milking of s h i p n t  Nou 19 gave a 8curoo of 
560 ourioa., The y i s l d  on thp fourth milking was n o t  , 
good, duo t o  an Inmident, and tho 215 ourl'ee obttLinod 
wrzs not  'usedo A f i f t h  milking of s f r i p n t  iJoo yiald- 
ing ,l90 ourios,, was mde, for Hatcoff af Group P-25 throe 
hydrvxido prooipitations wero xmda in this m n  to roduoe 
to u minimum t b  amwi t  o f  carried with t h o  
A sixth nlilking at' ce p r t i o n  of shipmnt No, 19 was made 
f o r  Tannov of Group X-1; i l r r  t h i s  Opration a b u t  17 aur- 
10s or aal'o - a s  p a c i p i t a t e d  as molyMnto.> 

Tho first milking o f  s h i p n t  80, 20 gave o a w c a  of 
1540 uLlriot?G 

- .  

It has bean'dot;vminad Y m t  OxCeBa ca* 0e6 not iaororqs 
the'rata at which ~ " +  exohango8 w i t h  8 l i d  CaFzas wma 
previously thoughts largo mounts of 0 x 0 8 s ~  Co* do.creaae 
the rateo Excess Lad3* lnortrasas the: rata of exchangeo 
T.% shapa of the t i n a  ourve far.l;ho axcbngo oannot pi; 
bo satisfnatorily explainedo 

1 

. . .. 

3.. Foil  Proprstiono Om normd uranium foil;one 28 f o i l ,  t w o  25 fo i l s ,  GAO 

49 foil, end o m  t h o r i a  f o i l  ware prepared by tho sapon - ai lmoro ,, Gurney mst;ioda Two tritium r'oils war@ preprsd with the a i d  of . 
Pot -&XI r tho tri t lUxroup.> 

4,  Tritim Purification R e o a e r y . o f  so- %ritiu;ll l o s t  whon a ureulum cornhation 
tuba Drob hnu 'beon oompletodo Tho apparatus 'for tho 
aalibraelon of i o n  chambers for triti.wn has been Oomph- 

& Soparation. 

Goldblatt , Xodgas todo 
Jonos Potter,  
Robinson, Roth . A vscu*m l im for boginning oxperirmnte on t r i t i u m  s o b -  

. ration has -grogsussod. and work started on callbration ' 

' o f  ion ohomberaa 

I .  

. -  

5,  Wator Bo'ilor, 4.99 gram. of 25 in tha form of 44$ onrj.ohad uranyl ni- 
trate viOre added t o  the boilor, 

Oihoro ,, C-urna y. 
. Pottor Both t ho  eir vent lire, and tho 1cmT indicator tub of 

tne boiler became ologgad lest month and had to ba mehad 
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.JOB AND PERSOlVI'lEL 

LClLen, Turner, 
E , S h t i n  

, 

PROGRESS 

N i t h  ,%he exaeption of about fiw parcent of the total  
.order, all. of the orucibloa ordered how b a n '  f i n d  'and 
delivurodo T h  balance of the order Will. require all of 
July and possibl-g part of Augusk t o  oomplsta the f ir ingo 
this length of .3ixm due, to the  largB a i m  of the cmci- 
blers and the, limited uhpacity of t b  kilno 

A raport on the crucible &nufactusing process wae asb-  
mitted by the amotion leadero 

T b  pereonnsl experionood in tho mMufaohrra of refrao- 

taohnielsn to oomplote the orucribh firing during tha 
month of July* 

tOV produota b V e  l o f t  the m j e o t ,  lQ8Vhg Only 0 

. .  

. .  

. .  

- 
E i a t  hmiie~hoores and ssvqrd 
for RoIa rsquirenento,. . 

The foundry in 
ttai operawon 

1 . . . .  

c 

The program t o  

. .  

-7. 

. .  . .  . .. . .  . . . .  . . .  . .  . . . .  .. . . .  

.: :. . .  , . . .  . .  . .  . ... ... 

. . .  . L 

rods of cadmium wra  aaat 
. 

ie expeoted in bo in par- 
in July0 ' , 

.. . -1 

.. .  . .  

2 . .  .. 

reoover tuballoy turnirags and chipa from 
. the maohine shop by oleaning, briqkze'tthg, and melting . 
at S i t e  Y has not b o ~ n  started buorruso the small vaouum 
mlting furnaces hpve not been in opration thia month. 

than sanding tho  turnings to Henford and brJlss, should 50 
dotomined w i t h i n  the rux% month0 

Tka fOa8ibility O f  U S i W  chi8 prOOm3e at s i t &  Y o  r9tthCJP' 

Work ha0 oontinwd o n  t b  podor .mtallurgy of tuballoyo 
The powder obtainad by aawing tuballoy a& which eon-. . 

. .. 

. .  

I 



.JOB AND PEBSONEIEL PROGRESS 

1, 

* '  20 

52, 

- *  

- '* 

. . . .  ... . . . . . . . . . . . . . . . .  *- . . . . . .  . .  
. .  . .  . .  . .  A 

. . .  1; 

. .  . . . . .  . .  . . . . .  . . .  
G e n e r a l  Flank 

. . .  . .  . .  Opera%ion, . . .  
. . . .  
/ - .'. ' . .  Cromer ;L.'' ' : : 

. .A .number o f  nw-teohnioally trained chemical operatore 
have been'added t o  the plant staff t o  replace technioal 
men who reaigned upon the cornplotion of their oontraotao 
These man am learning the operations 80 repidly that  no 
drop'in production, due t o  the ~ O B S  o f .  the technical nen, 
is antioipated. 

'. 

Ths procurezent section h a  moved t o  a new affioe in 
Building 70 
Building 6 is being remodeled for 8 new lunch roo- 
present lunch room i s  iaBuilding 1 d will bo usod for- 
additional offfoe 6pBCOo 

The spaoe that'tby haw jus* vaoated in 
The 

DP West Building 
Pa h tBAaeem 

Iias6an. Hsyes 

Wiry the month the )Esint@nmce Seotion completed pre- 
liaainary d r a w s  for the oonstmotion o f  a vault addi- 
ti= for the storage of a l l  ~olutions containing moop~r- 
able Pu. 
mntenance Group, 
pleted during this  month, 

Those drawings have been turned over CO the Tech 
A total of 376 job order6 wore com- 

W e t  CLEemistry During the month of June, the prrifioation process was 
Optationso in operation for 20 day80 During this 248 W lots 

wero pro~eseed, Thie represent6 12.4 lots per dayo A l l  
P i t h a n  , Alfdrodge, rum were made u s i n g  the "C'' or aingle oxalato p r o c e ~ ~ ,  
MoEeese, h W 0  Thi8 production rato was equivalent to a l i t t l e  bekter 

than twr, hoods* continuous operation at fill oapacity, 
The prooosa was run at 
downs mere due primarily to contadnatio& For two of 
t5e four weeks the proc~ess operated at S S o S  o a p o i t y j  
for one w o k  at wo WLmCiVj and for one week at 4% OB- 

pacity,  
deoroased br ing  the month ,  

Opration l(a) , s o l u ~ o n  pre&aration, 2~x8 provided all  
iolut5ons necossary for all operations, 

OparatLon 1( b) , container decontamination, has s e t  up 8 
tompol.ary eleotropolishing unit for dqoonteminating Haa- 
ford containers, Tising this, sanaa 60 aontaingra have been 
completcly decontaninatodo 

of ospoi ty;  operational ehut- 

General mintenance probleins have Eatorial ly 
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I.. JOB AND WRSOWEL 

~ 

,Uo Monitorizq in  
Tech Areao 

Kingsley Cox , 
Disney , G i l b e r t ' s  
Sontop,  Hullins 
Ort iz ,  Romro,, Serns, 

. lt0Valdezy SoValdee, 
E d V i g i l  

r 

FROORESS 

Water from well #l was stxipled f o r  radioactivity before 
t tuoks  began liauling it  t o  the Reject., The analysis 
gave negstivo results  from four sanpbua takeno 
D-320 i s  being s i a t e d  and equipient has been obtained 
80 'kinat mker and s o i l  m y  b 'analyzed' for definite con- 
centrations of poloniunr, plutonium, and wnnium0 

Room 

On Juns 3 a l l  RI urine asaay work was resumed after hap- 
ing been temprarily discontinued on 3ay 240 . Approxi- 
matoly 150 parsons including CMR laboratory prsonnol , 

heal* passes during, June, 

Wing the m o n t h  room were mauitored daily in buildings 

ws're the "Zeuto" "Pee'Plse" e as3 the .Viotoreen end B e l l i -  
crdter G a m n ~  Survey Meters, 
checked with er daily average of 153, 
wore ohecked of which 609 were high countso 

aftor a 24 hour pried. 
tored %hie montho the counts in gendral ranged aboue the 
same0 ' 

janitors, and Zia mintenanco pereonno1 were sent on I 

D, D-2, D-3,  S i p ,  E, U,, V, and Iri, lnStFumnt8 used 
. 

A *total of 3,230 mom were 

Approxilaate- 
22,000 positions 

ly 350 ox' these high counts were s t i l l  above tole- a 9nC8 

Although more room were moni- 

A i r  contamination tes t8  war0 aontinusd 2n D Buildinge ' 

.A cornprison of tb counta run i n  Ainy and June is ehown 
belOW0 

Location 
NO, O f  
Testa 

(D-103 
( Hallway . 

(D-107 

D-108 

D-107' . 

' . (HfLl1.rray 

. D-110 . 

D-117 . 

D-127 
D-338 . 

' D-139 
D-146 
D - l 5 2  
D-3 17 

. .  

Airlock D 
Men's Rm 

8 
22 

1 
I 
4 
6 

13 
5 
1 
18 
4 

15 
20 
20 

. .  

Juna June B Y  
Eigh c/m/L ' Av,C/m/L .hvoo/m/L - 

00 5030+ . 0.0765% ' 0.0520 
00 4900* 000565+ 0.018 2 

Oe03 SQ* 
. OaOOsO 

0.0660 
00 0063 
000401 
000031 
OoOc85 
Qd 0250 
0.0047 
0.0130 

0.03 51 
0 s  0.170 

00 03 so* 
00 0060 
0.0026 
00 0065 
00 0073 
00 0021 ' 
0.008s 
000091 ' 

0.0034 
0,0470 . 

00 0094 
OeOG9 1 

0,0111 

O m  Om6 
0001M . 

O o 0 1 0 8  
00 0135 
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PROGFUZSS 

*The hallway opposite D-103 and D-107 continued to shm 
air oounts above toleranceG 
0-103 may bo atmounted for by the oasting work done in 
rcom D-103. The increase in air contamination in room 
D-107 is likely caused by M inoreooe in the work dona 
in the room since *&e contaminated accident which ocaurred 
last month, It i n  the reconmendation of this group that 
work bagin imBdiate1y on phcing the press in an encloeed 
arbiolo and that the pressing operation be oarciod out in 
a completely enalosed system, When transfer of d i e  and 
mstal is necessaryu personnel should 'enter cubiole with 
hood and oampresaed air source, 
farred to drybox in adjoining room i n  apcoial air-tight 

the hood ip room 107A0 

The high air oounts oppoaite 

The die should be tram- 

r transfer canso Also, st03prc should be taken to improve 

Roan D-103 i a  grossiy overcrowded, and mors' space should 
be a l l o t t e d  t o  -this oprationG 
tion should be in an enclosed eyejxm, Nose counts. from 
psrsonnel in thie area bear out the high a ir  counts, 

Also, the casti,ng opera- , 

T h  t o t a l  average of all air counta in May was 0,0136 

of .June WRB 0.0207 
D building results from the high air oounzs in D-107 and 
D-103, 
impoved br ing  Julyo 

a/=/? The total. of a l l  air counts f o r  the month 
The high average avar all of 

€immro t b  increase is alarming aod m u s t  be 

696 nose counts were recorded during June. 
of dl nose counts taken for the mnth of M y  in the Teah 
Area wns 10 c/m, 
Area for the month of Juna was 8 c/nb The highest single 
avorage count m e  67, 

Tha average 

The average of all nose cwnts in Teoh 

The highest single oount was 255 
C / .  

A total of 1,584 h a d  counts wa8 moordado o f  wnioh 9 vmre 
over tolerance (600 c/m total on both aides) af*er wR8h- 
iag three tinos, .The average of al l  hand oounts wa8 76 
c/mo Yne' highost  hand count was 5&00 o/& The hi.gheat 
s i a g h  everaga hend count yy88 770 c/& T h i s  show6 P re- 
nmrkable 'bprovement in hand contamination over that o f  
&yo Parsomel are using the improved Chloago haad 
oowtar to cheok their hands more often ehtm formerlyo . 

. , *on mly the ffiethme hand aountere were aveilablo,, 

. 

No asparatus coming into I) Building or any areca in the 
C;r;R Division is to ca rekrned to stocko A lrwmorandum 

. .  
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JOB AND pERSO3lNEL 

L(I, (contxl.) 

Z'ROGRFSS 

has Seen prepwed o u t l i n i q  . b o  procedure f o r  disposition 
of a l l  proprty and w i l l  be dieltributed t o  all Group end 
Section Isadofa. 

The gleeswashin& h r i l d i q  was clemed, and $lasewashing 
. .  

is  now lindted only t o  glssavmre which ie to be returned 
t o  CBR laboratories,' The glaaswsshiug building is n m  
used Tor decontamination of valuable. equipant,  @e cyl- 
indemo and l iquid  a ir  oontaimrs as well aa glssswaabing, 
New t y p s  of deoontosination e q u i p n t  sill be instal led 
i n  tho h o p  of .anlvoghg valuable pieoes of apparatus by 
cleaning to toleranoe levels,  
may be returned t o  th@'laboratories or stored in the con- . 

taminated warehouse for'futuro use in this divis ion,  

Laboratory apparatus deoontaiinat%d during the monkh 'was 
not recorded. 

pteoes ware returned to laboratoriee in D Buildin& 
proximately 750 other pieces of glassvrarc were found to 
run from 250 c/m b' infiniky ,md were destroyed by bury- . 

' 

Such salvaged equipont: 
r 

Unolabmd glassware which.was found, oon- 
, . taminated vas destroyed by 'ouryinEo A?podmately 500 - 

Ap- 

i%O 

'&io contaminated accidents occurred in Teah Area *hie 
month. 
his hand while cutt ing glass tubing;, 
hospital where n i a  wound m6 sxoiesd. Urine t a s k s  mn on 
the individual showed negative resultrr, Tha second aooi- 
dent occurred when a tachnioian who WELU p i p a t t i n g  o solu- 
t i o n  of 49 s p i l l e d  the solution on the floor of rooa D-146, 
A l l  persono in tha laboratory were checkad, and t h o  'roaulfa 
war0 negctive. The floor on which the solution was s p i l l e d  
was raplacedo 

One v;a8 due to 8 techniciai cutting the palm of 
Be wao Gent to the 

. 

WoCox, Appler, 
Barnard ,, Chavez 
Pox, Gnllegoe ,, 
Greening, Lucero, 
Maes, Vo Nartinee , 
*ice, Rendell, 
WSrrd, Young 

During tho month monitoring wna done in &aildings 1 
4 ,  5* and b u n d r y  using the ''rOeRec". 
rooms were msnitored with a dai ly  average of 18, 
of 2260 high counts was fouud vrith a daily average of 100. 
181 counts were abve the range of tha iurrtnxwnt, with 
Room 313 the I;raatest offender haviq  60 such oountso 
During the month 23 t e s t s  w9x-e m d e  in tho =in atorage 
vault witin penail ohtunbore w i t h  a drily average of 0.0117 
R/S ir. 
tran and g & i  oxposuro. A new mobile fast aeutron coun- 
ter has h e n  cevelopd end v ~ i l l  be put into use t o  noaitor 

2, 8 ,  
A total of 379 

A tota l  

 his is asjmoxinmtely 1% of t o l a m o o  f o r  aeu- 
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In, (oontd,) t b  vault for neutronaG 
w i l l  bo put into u8e in  opeiacion #20 

The everago air counts for DP Viest are as follows3 

A duplicate neutroil counter 

, ' 

Noo Of JUne June h Y  
' Locaeion.' Tests ' Eigh c/m/L Avoc/n/L Av,o/m/L 

, S k c k  ill 20 00 c012 ' o.aooo4 ' 0,0906 
Stack #2 20 0, c021 Ou0005 OaOCO7 

Exh,Bldg,Z 20 O . O m 4  ' . 0,0010 . OSOO(iS 

EXhoBldgoS 20 O,OM6 Oo0009 0" 0012 

EXhuEldgu3 20 ' 0,@049 00 0021 0,0037 
Exh,Bldg,b 20 O o  2251 . 0- 0295* 0 s  0028 ' 

r Room 201 l9. 0, C270 0,0038 OG0029 
Roam 213 19. 0.0324 00 bo62 ' . 00 0017 
Roam 308 18 I. 0,0295 00 0076 00 0992 
Room 313 .I9 0, C7l9 'Om 0198 Oo 0288 
Room 322 . bo 0,2296 OaO569*+ Os0210 
Room 408 18 0.6527 0a1628*+* 0,1994 . 

Room 413 19 O a  0209 0 0  co90 0*03.35 
Room 501 19 . Oo0167 0.0052 Oe0080 . Room 506 19 ' Oo0308 00 O M  a, 001s 
Roon 513 . , a9 000155 ' 000040 0,0067 . 
*ExhaBldg0B 0 We t o  heavy operation, 
**Room 322 0 Due t:, cleaning of W containerso . 

***Room 408 = Due to heavy operationo ' 

. The total akrage of a l l  air  count^ for M y  we8 000105 
c/dL 
c/~/L, ' 22 f l a t  typ f i l t e r  queen .wits a m  nm in use 
at thia s i k e .  
storage vault and in the air m t s  lea3ing.from the m u l t o  , 

The awrrage of 4 1 ai r oounts for Jun~  -8 0.0170 : 

Two' more w i l l  be put into aperation in  the 

There were 1481 nose counts taken during the month of 
June, 
the month vios 24 C / I D ~  
avorage via8 60 a/& 

. 
Tlm nose aount amrap far a l l  o f  DP West during 

The highest single nose count 
, 

. T@ nom count averego for tho Conttminated Lradry'for 
. J u m  wms 5,6 a/& 

The highest single.  oount was 723 c/m 

The highoat single average nom count 
WRS 7 0 5  C/& The h i@at  S h g l O  0-t W S '  42 O/& 

A tota l  of 1182 hand c 
abom, to lormoo (600 c x .  
oounts was 104 c/m., 
w8s 4000 c/& 

ts 'EJEIS taken, of which  46 wra 
The amrage o f  a l l  hmd 

The highest single averago oomt 
Tne highest single oount wa0 7000 a/ms 

-, 
A t o t a l  of 1% W containers waa monitored .info process0 
A total  of 52 W containor8 was monitored f o r  rekurn t o  
Stinford, 
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'2 
.' JOB AND FERSONMEL 

IB" (contd,). '  F i n  contaujinatad acoidonta ooowred during the moritho 
One xa8 due to cut t ing wriat on a sharp ed& o f  an air 
corntaro 
t ing finger,, 
edge in an opration hood, One rasultod frm pressure . 

' i n  a' pipette causing a 49 solution (during cutting o-pra- 
tion) to  sp!,ll into'eyes of the operatoro On0 resulted 
from pressure inside a residua bottle breakizq the top 
retainero forciag the aontaminated sobution to -the topo , 

and spreading contaminationp 
in the DP slorego vaulto 

O m  v m ,  due t o  dropping t i  W container and cut- 
One was due t o  outtine thumb oi? a sharp 

. .  

The l m t  accident 'ooaurred 

IC. Monitoring in  DP 
. East A r 0 6 ~  

r: 

Pil%inpmd, Cole 
Dumroee , Foley, 

Thayer 
. "  C.LopSz, JoLopc, 

Routine maintonanae work in the f i l ter  house m a  aon- 
tinued during the month, and tha usual protective pol i -  
oiss oonoerning rwn doing this type of work were oar- 
r ied out, 
oounts were obtained in every case9 althou&h the men w e n  
exposed to a groat amount of Po oontmhationG 
kers wore diver? 6 suits an a l l  operations. These diver' 8 

sui ts  ware waahed dai ly ,  and little d i f f i a u l f q  mas on- 
aountered in removing tha Po contaminationo 

Negligiblo nose, body, clothoe, and wino 

The mr- 

During the month 2649 positiona -were checked in butlding 
52 w i t h  444 recordable roedingso 
closed because of readings war tolerance, 
decontaminated. 
ally, ahomd no contmin~tioao , 

Air contamination data gathered during' the mwth from 
h i l d i n g s  52 and 53 is ae follonsa 

There were 62 rooms 
20 spots w&o 

Building 51, whioh wae cheoked. oacasion- . 
' 

PO. Of ' JW' June . k Y  
Teste U g h  c / d L  ' =  Avoc/m/L Av.o/~/L - Inoatiorr 

- ._. 
. "  

. J  

5203 
5 204 
5 205 
5 207 
5210 
5211 
5212 
5 213 
5214 
5227 
5230. 
s - 1 .  
S -2 
,AaDo 

Fo EE 

9 
7 

13 
15 . 
9 

14 
14 
15 
7 '  
5 
15 
15 
15 
7 

a 
1,7442 
00 8560 
0,4676 
O a  1368 
0.1898 
6.1633 . 
00 2726 
00 5126. ' 
0, SO61 
008S53 
00 0133 
0,7385 
0.7504 
109647 
00 1747 

00 2244 
Om3150 
03 1156 
0,0660 
00 0484 
0, 0565 
0 ~ 0 8 9 1  
.on 1200 
0,2028 
0,3475 
0,009 6 
0.1319 
0.1468 
Oo4&508 
0.01184 

0,2098 
00366Z . 
Oo0765 . 

0,1560 
0,0515 
On 0564 
000785 
Oo 0596 ' 

0.1926 
0,0204 
0,0052 
00 O327 
0,0246 
0.3375 ' 

00 3.400 



r .  
Eecnuse contamination F ~ S  found in all sinks in  the 
glasswashing room, the washing of clean ~lassvmre ivse 
disconkinued, 
ever, continuod, 
glassware -shed in tbe usual nethad', with about 3% 
impossiblo t o  clean, 
ated glassv~are ivsro aoaked in aqua rogia from 5 to 7 days, 
and o d y  1% were found above wlerance (1500 &I)~ 

' 

Hashing of oontminatod glaswmro , hm= 
There were 634 pieces of contaminated 

A?proxhafely 249 pieces o f  gradu- 

-- 
. .  

DP East had throe oonkminated accidents during the kiontk,, 
Two or' those oooidenta were due t o  out; fingore, find tire 
third was due to tho inhalation of Pa \7hih repairing . 

sorious and rosultsd in  exooasiva contimination., 

. 

' quartz d i s t i l l a t i o n  sppratus, Ths last was extrsrrrjly 

Lagomrs i n i  , Covid- 
son , Iioall , Carlhon 
Ebsrllno Hirsoh- 
f i e l d ,  LaWl10, 
XulPord Nary 

TJXH LD&A - Jdttb di f f ioul t jr  v ~ a i  axpriancod in khkn 
artma with any t y p  of oouncBru Thore mrck,-hcr.wvor, Q 
nuiber of routina aerviae oallea Tho ChioQgo P q p y  i n  
Room D-320, was no longer needed in that looakion and . 
was promptly put into servioe at DP Easto Tha lino vaSt- 
age in t h i s  area I s  highsr than th&t for =hioh the now 
t y p  Chicap hand countsr mi6 dmigrmd, A r s g u l t o r  t;.~ 
conkrol and lowar t h i s  voltago has boon instrl led in an 
oxporimontal hand oountor unit in D Buildiag, 

DY \YEST -A - Seiwral mjor regair Jobs wcfQ required 
on Chicego hand counters and Zeutosc 
nn auxiliary hand oounter near tho dispnsary has boon 
ascmpliahed except f o r  i,"orrrer l inas t o  be ,put in by DP 
obctrioiane.  
have b s n  obtained for t h i s  area and ;vi11 ' i  put in* 

and domonstrtation af health instwants  wss given t o  tho 

The. iushl lat ion o f  

'bio soaling typs nobile nautran counters 

6 8 3 T f C G  withio a f e w  d6y8- Early in month, a t d k  



.. . -23- 

I 
J 

. GROUP CH3-12 HOSTISLY REFORT -- ,Ye F, Tribbyp Group bader -- July 1, 1946 (oonW.) 

I! c 

c 

1: 
JOD AKD FERS'QWEL RiccREsS 

3, 

4. 

(contd,) DP West plant manaprs. Tho olomentsry aspsotn of 
electronic oircuits and controls ir- regard t o  alphao 
bets, ganma, and neutron counters yero explained, Also,  
the problems connected with instrument limitations k r o  . 
presented,, . This program .has done muah to giva the p h n t  
nurylagers 8 more conphtS undorestanding of the problems 
commotud with Malt21 ins trumentationo 

DP EAST Al3E.a - The oylindricel air smpler and Long Tom 
Scaler have been replaced by tihe new f lat  filter p ~ p r  
sur.pler8 with i ts  now t y p  aounbr and 8o018ro . A rquest 
for several Poppies t o  be used by lttboratory tochriioima 
has been =de by Ulr0 Mkwtin and Mr, Vier, I* has beem , '. 

. r necessary to oonvsrt som Chiaago hand counters into Pop 
I pies to fi l l  this  order, Conversion of,the hand oounter ' ' 

'into's Poppy has entailed the introduction of an audio 
system into tht, airouft, , Several repair calls on all 
types of instnaxnents were sn6woredo . . 

UWRY - A feti servioe ca.iis of a routine nshrs ware . 

answerad. 
ing ths hands of launclrjr prsonnol m i l l  ooon be installedo 

A Chicago hod counter for countin& and record- . 

, 

GEIGRAL - Frob  reprtir is operating very efficiently, 
This i s  due, in p a r t ,  ko the proourernonk o f  some nylon 
f i lm frm S Stock and a larger quantity from Chicago. 
Senrsl test and s e d c i z ~ g  instruments are boing installed 
whiah w i l l  greatly fac i l i tab  the repair of counterso 
The two no?xile fast  noukon counters wera demlopod fa . . 

substitute for _Dorteble emllsr type neutron oountera whioh 
are on order'frcm Chicago, 
accurate and roliablo, but ara somowhat bulQ and'more 
d i f f i c u l t  to m w o  about, 

The two mobile units w e  very 
. 

Con?xminated Inmclry. 

Pontori Badley 
& stsff Tots1  grotsotiva garments 51,832 

Be s plretors. 2.525 

The total number of i t s m s  processed by'the Laundry f o r  
the nonth .is as follows:, 

" 

. An incroase of 7,000 i f fo tec t iw  items laundered, .over the 
normal number o'f item laundored, developed during tho 
month, . 

Due to the sudden developnent of an undsrvrasr shortage it 
has been nocessary t o  add o 6 t o  12 FLa s h i f t ,  employing 
tau nian, t o  the regu&r day scimiule in ordor to provide ' 
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4, (.contda) 

Record Seotiono 

C o w l i n g ,  N. Idesdan 

r 

moGmss 
. -  

underwear and socks nro now overdooo and upon tnair arri- 
val will e l i m i n a t e  the shortago at SIP S i t e  and allow tho 
Iaundry to go back'to b'ae original aingls day shi f t  
TIC hadu la 

Tbre were no changas i n  t b  kork of this ssction during . 

?;ha montho 

l2uri.q the mkth Willisiri Kingsley took Over e3 Section 
bader  in the Tech Area. . 

Carroll Rendell will a c t  QB Lsader in W DP %est sec- 
tion until the arrival of new porsonnel.from Denvero ' 
Piltinprud is. now Section Leader in the DP Eaak sactiono 

W. Cox torniinated, d T/4 

, 

l ine  new personnel are expected t o  arrive during the 
mon3h of July to t a b  positions in this grou?, This . 

w!ll  relieve the pwrsonnel shortage in D P . h s f  and West,. . 

.: 1 . 

' I  
! c '  
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GROUP CMR-11 MONTELY RWORT - S, Cromer. Group leader - May 1, 

JOB lLUD iZRSO1RJEL PROGRESS 

1, General ?lmt operation Operatlans at  Dn Weot were mtiofaotory during the 
month, lo0 *Wnl l o t s  were prooezf8ed. This i r  slightly 

Cromer 1 greater than the beat  previow month. The purif laatloo 
operation was d o s e d  becauoe of axceo8i.p.e omtamination 
on tkra first of the month but was rssaxwd on tho 8 i x t h  
after the floor and equipmeat had bean painted, The 
painters who had pravioucily refuaad t o  work in operation8 
buildings without the 2% for hazrrdoue work mure tram- 
ferred to the Zla Corporation earlier than otbar crafto- 
man t o  permit them t o  work fn tha rooms that  howed 
these operations. 

The operation o f  miatsnuloe 1pbn'uas turned over to Zia 
Corporation on the 27th. Skemu fitters rotwnurnsd on the 
27th after Zfa took over. 

The following numb9r of gobs naro oompletod during the 
m t h '  of A p r i l  for DP i7eota 

2. DP West bui ld ing  
mintenuuw 

Hayso 

DP Plumbers 
DP Elsctrioiuno 
DP Meohins Shop 
DP Paintera. 
TA Shopo (Cab, Draft, Carp. 

C Machine Shop, 
V Maohirte Shop 
Tin Shop 
Olror Shop 
Por t  Shope - General 

photo 1 

94 
89 . 

76 : 
40 

10s 
6? 

8 
2s 
20 

5 

3, F&f chemistry operation8 During the month of A p r i l ,  the purificrtlon ptoaers 

Pittman, Alldredge, Mo- 
LIeeoe, Limo 

was in  operation for 22 days. 
Lots were procssaed, 
operatlng day8 and 8 i a c e t h s  proosso was in operation 
during each working day, it also reprasmta 4 - 8  lotr 
per working day. I Baoed on 6 hoods In opsratlaa ao 
maximum capacity,  the prooese was run at S8$ of 

Durlng t h i s  tlm, 100 W 
Thir rspreamtr 4,s lots per 

O S p 8 O i t y .  

Day8 in 
Month Operation 

Yov. '45 10 . 

ha. ' 4 6 '  8 
Jan. '46 12 
Fob. '46 .16 
Mar. '46 9 
dpr. '46 22 

S h o e  the procers has been in  operation for 6 ~tOnth88 a 
resum r a p o r t w i l l  bo mado 8t this tima. 

Days Reason for Tot81 RU/ % Cap. Sr cap. 

10 Start-up? Thanks5 tving 23 2 .s ' 9.8 10.1 

4 Disaharga of SED'O 99 8.2 41-2 51.5 

Runs Op. Day work Day Op. Dax - - Id le Inact tvi ty 

12 P m r  and mter failure 36 4.5 15.0 57-5 
11 ?Sator failure I Accident 47 3.9 17-0 32.6 

52 S .6 12-7 29.6 
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GROUP a - 1 1  MORTKLY W O R T  

3 (oontinusd) 

4, 

5 0  

6. 

,' 

Fixtraotian operations 

Kolodruy, ' J.W. Anderaon, 
Eaioh . 

Fabriaatlon operationo 

m i n i s t r a t i -  seotlon 

t 

I - So Croadr. droup Isador - Xay 

i 

PROGRESS I 

i 
Certain \process experhents  'hnva been conducted; and 
a general revamping of the operation has been wader- 
taken. IHwevnr, a complete report of this work w i l l  be 
mode l a b r ,  and no report w i l l  be nude now. 

Operat im 1, the  so lu t ion  preparation, has supplied 
a l l  nsaessary aolut ions for a l l  operation. 

Operation 2 (Reoovary 1 )  has prooessed e l l  supomatants 
eupplied by the purif icat ion operation with the exaeption 
of the s tr i?ped  e ther  oolutions from 40 rms which 
wtre shipped t o  other sites. 

A l l  recovery w o r k  has been combined into a s ing le  
opsr i t ioa ,  t o  be b o r n  as Operation 2, under the groassr 
foremanship of Mr. l i l b u r  MoBSsse. 

Dry chsmsitry prooeeeed 100 l o t s  w i t h  an average 
oonverelon from the oxide of approximately 94$. 
of oxide end fluoride ham been t8bn f r o m  nbout 40 o t  
theue l o b  .t;O permit sva~uation Of the O f f e C t i v J p e 8 8  O f  
a s i n g l e  oxala te  precipitutlon in Purifiaation, ns  w a l l  
a8 the rentoval o f  silioa during hydrofluorination. ' A n  
attempt t o  prooess m e t a l t w n i n g e  by oxid8tion and hydro- 
fluorination yielded an oxide of  sxoel lent  appsarmeo 
h i a h  f a i l e d  t o  hydrofluorinate. 
reduotione wsre made on the 400 gram male  with an 
average caloulated yield of 98,s. Seven of these 
reduotione were performed on saterial whioh had b o a  
purified only  by a s ingle  o u l a t e  prodpitat ion,  and 
the a v e r a ~ e  f i e l d  i n  this  aase was 97.1%. &a muoh ae 
140 grams of = t a l  turning haa been added t o  a single 
bomb with euoaeooful reduation. Approximately 6 kilo8 
o f  alpha phase mtal has been deliverod for  reoearoh rad 
devalopneizt In Group cM6L-5. 

$ampler 

A total of 42 

The malting opsratlon has prepared 16 alloy buttor.9 and 
4 cast ings for fact mootor  slugs,  a l t h o r n  som of these 
may requi re  reoaoting booawe of the uncertainty in the 
required might  at the beginnine of the  month. Tha 
coating units for t h e  slues are nearly oonpletsd but 
ham not a t  Seen teated. A 2-inch d e l t a  phase sphere 
(2.1 kllo 1 has been re ared for therm1 conductivity 
mmsursnsnts in D 5 u P ~ R p ; .  

Gensrml Serviaso. Three new 0.1. driwre and o m  
replaaemant -re ecquired during the month. %e lmroh- 

HaasanD L.ldotte, Pokorny room io feeding npproximately 46 pormne emah nom and 
SO perrons each night. 
mine shift, end t h e  gravsyord ehift  o o n t i a w s  to talc0 

re of themaelves. In addit ion,  food is brought O u t  
w-ebandc for riintenianoe inspectors. Approximately 

A cook is in aharge of the 

30 car8 are b e h c  dispatched -tach day. 
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- S. Crouwr, Group ' h i d e r  - May 1, 1946 

PROGRESS 

operation 4, Pqh'ication. mirror Problem. A Xcnr 
uirirrer for reaction Dote has been developed urd tested. 
It-consists of a ot ir i sr  ehrft running through two 
rol ler  bc.rhGS ztounted in au integra'l housing. Ths 
shrf i  is driven by an air motor through a flexible ' 

coupling. d'eeal a t  the haad p l a t e  is effsoted by a 
poly TFE bushing which is held in p h c o  by a qr'ing. 
The t e s t s  =ere sa t i s fac tory  and a number.of these 
ososmblies ore on order. Jackets. New jackets 'for 
the reac t ion  ?ots haw bean daoigned. 
oooling ere accomplished by moans of separate do i lo .  

' 

The heat transfer, l iqu id  (butyl carbi to l )  i o  e ircuked 
by a i r  a g i t a t i o n  i m t s a d  o f  by pumping. 

Beating and 

C u t .  ROOP. 
b o r n b u t i o n  and. smplinl:  operation fa drybox.. 
Experiaents are under way on a stirrer dae%gn to replace' 
the praeant shaker (1. 

A daei&n hats b a n  oompleted t o  enolose the 

d mock-up of tho purifiaation hood i o  nearly 
-d. It w i l l  embody the new design8 msntioned 
.born, It i a  charaateritad by remop.1 from the hood 
proper of all piping, s l ec tr iod  a o ~ e o t i o n s ,  and re- 
agene reaervoirn. After  completion pnd testing. i t  w i l l  
be mod for training purposes. 
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JOB AYD F-:RSC)HI.rEL PROGRZSS 

U. Monitoring La ' Analyses of thrsa orntsr samples kom test w e l l 8  drilled 
mar ths  Rio Grsnde v a l l e y  -re conduotsd Quring the 
month. Results obtained indicated no contmmination due 

analysis of watar from the sump in the Rio Grrnda river 

which t i n s  water t o  the Site w i l l  b+ supplied kom the 
o ld  reammoire. 

During tha nonth monitoring of rooms was orrried on in  
builJing D D  D-2, D-3, Sifya ,  H, U, V, ar.d I, wing the  
aPea We**, ths mZouto", a d  the Victorsen G~IILII. Survey 
Xeter. 
of l38. 
position ohsoked. o f  nhioh 745 were high counte, 

Air cantamination t a s t e  =re continued in D building 
and t h e  surrounding areas, 
in D building in Agril and in tdoroh Pollowas 

h c a t i o n  Testa  U g h  o/m/sL A V . C / I  bv.o/& 

Teoh Area 

Tr i bby t o  radioactive elements exioted in  the water, Routine 
Bromn 
Jon8sm MmtoyaD Idueller+bed mi discontinued for an indefinite period, during 
Mullins, Re-ynolds, 

Valdot ,  E. Vigil 

Gilb3rt* 

Soma, !dm Vuldea, S o  

3.176 rooPB w s e  checked with 8 d r i l y  avarice 
This corresponds t o  approxinotely 22,506 

A compari8on of aounto Pun 

No. o f  April  April M8r& - 
D 104 22 0.0950 0.0112. 0.0054 
D 107 27 0,703 0,1164 0 . 0088 

0.0490 0.0079 0,0016 D 126 2 1  
D S l l  . 22 0.0125 O.OO6Q 0.0086 
D Sll Ha11 14 , 0.0125 . 0.0071 0,0059 
A l r  Lock 23 0,0157 0.0007 0,0073 
Man's Room 23 ' *  0,0359 0.0119 ' ' 0,0112 

. C .  

Tkb high a i r  count uvIrage in room 107. is believqd t o  be ' 

due in part t o  unXoaciLng.tht. die in the press. . A l s o l  
it l a  believed poas ib le , that  wind m y  baok oontaminatad 

air contanination in t h i e  room are norr baing conduated i n  
co l laborat ion  with W. Baker. 

The total a v e r a ~ e  o f  all counts i n  4roh ma O.OO6l o/&. 
%e total av5rage o f  all oounts in srpri1 -5 0.0263 c/nh. 
Thio hirh dpr. i l ,avsrage is the  result. of high air o o M t 8  
in room 107. Tho aviruze of ell counts in, h?rLl, 
n 5 g l s c t i n g  counts found in 107, was 0.0092 a/&. 

. duet from the  hooh exhaucto into the.room. Studios on 

Tho average of  u l l  nose counts i n  the Teohnioal k e a  
was 8 o/m. 
the hiehest single count n o  257 o h .  

The hiehest rveruge o o m t  was 57 o b r  . .  and 
' 
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JOB AND PERSOIdNEL 

U. (cont ingad 1 

.' 

FROCRESS . 

A t o t 8 1  of 1,561 hand counta was t u b a  of w h i c h  43 
were over tolerance (5OOc/Q) after  washing three t imeo 
The average of a l l  counts 216 c / k D  the hi@Aeet . 

avwuge c o m t  was 2540 c/mD .&'the h i g h ~ 8 t  a h &  o o m t  
wus 60,000 o/m. 

1.90 separate laboratory items wre decontu!n€nated during 
A p r i l .  2 J 3 ' 0  pieces of glassware mre' wqhed, 270 mquir: 
ing rewashing, 

Throe contaminated uocidente oocurred during the month. 
One was due t o  a teo imic iaa  spilling a 0 .5  m l l l ~ g r a m / t l t e r  
oolution of 25 duriny, transfer,  one was aue to a teoh- 
n ic ian  dropping a PoBe sourad In WM bU!.l;rh& one was 
due t o  a technician dropping Y 100,o sowla (49) during 
analyois .  

During the mnth qonitoring was dons i n  buildings 1. 2 D  

3. 4 ,  5 and 6 and the Laundry using the nPae  Vieen, A 
tota l  of 239 rooma was checked with a daily avsrap of 
10. 
average of 44, 206 oounts -re o h m  the range of  
the lnstrunent with Room 908 the greatest offender 
having 73 such counts, pehiolee war5 monitored for 
alpha. beta, and gamma contaainatlm and the results f o n d  
mre negligible. On Yarch 2Rth, room 408 was aloosd 
tmcvuse of persistent couuts above 10,000 o h .  011 
A p r i l  4th. room 313 was clo8ed end on Apri l  11th room 
SO8 was C l O S 8 d  because of hlgh room oontamlnrtion. 

Thi avzraga a ir  c o m t s  for DP Kest are as follows 6 

A t o t a l  of 1062 hiF;h oomta  was found w i t h  a dai ly  

No. of Apro Apr. 
Locat ioo Testa High o h b  Aw. oa/t 
S t r o k  91 
S t m k  $3 
Exh, 81dg.2 
6xh. B1dg.S 
exhe Bldg.4 
h h .  BIdE.6 
Room 201 
Room 213 
Room SOB 
Room 313 
Room 322 

Room 4W 
Room 501 

BO- 4oe 

23 
2s 
25 
23 
21 
19 
1s 
10 
7 

15 
2 

18 
8 
7 

oom 506 10 
oom 51s ' 2 

0.0047 
0.0044 
0. oow 
0.0652 
0.0069 
0.0058 
0.0035 
0.0070 
0,0049 
OeO7l.2 
.O.OZSS 
0,4064 
0.0924 
0,0071 
0.0138 
0,.0043 

O,OOO9 
0. ool2 
0.0003 
0.0079 
O*OOO4 
0.001rl 
0.0015 
0.0619 
0.0024 
0.0208 
0,0128 
0.0838** 
0,0162 
0.0021 

o.co22 
0;0020 

Mar, 
AT. o b / t  
0.c1002 
O.ooo2 
0.0010 
0. OOOI 
0.0067 
0.0014 
o.Ooo9 
ooma 
0.0046 
0004w 

0.1669 
O.OS36 
0,0007 
0,0007 
0,0327 
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JOB Am> PRYSDYVEL PR9GRESS 

13, (oontinusd) 0 Room 313 - High count due to  oontinuous oleaaing 
and heavy. operation, 
** Room 408 - High count due t o  heavy operation. 

The t o t a l  av2rafp o f  m l l  air  counts for,Warch wus 0.9076 
c/m/L. 
0.0105 o/m/L, 

The avsrazt of a l l  d r  counts fOF A p r i l  WYS 

The nose count avirap far a l l  DP li'est durinc April was 
74,7 c/n, This high n3se  count av:rase is due to three 
cowits from dacpntaaination persmrsl a l l  MOOVS 2 0 D 0 0 0  
c/m. 
containers from Operation #4 are erxtre-mly oon$a:siaated 
when raturned for iiecantayin'ation. AS a r e s u l t  or t h l s  
respirators arc to be worn at a11 tims in the decontamina- 
tion room. 

The highest s ingle  average nose aount vivas' 6,774 c/h. 
The highest single nose munt w88 40.572 c/m. 

, The nose coun't aosra:;a for the Contaminated &miry for . 
April was 5.1 c/m. The hiehast s i n g l e  r v j r w p  n o m .  ' 

count i.8 9.3 c/n. The highest  single oount  waa 30 c/m. 

A t o t a l  of s44 hand counts was taken o f  which 112 ylwe 
abms ,toleranos' (500 c/m). T h o  avqro.:e of a l l  c o k t s  ' 

was 3485 c/m. 
The hiEhest  single c o a t  was 103DOO0 o/m, 

Tha reason for t h e s e  high no83 counts is .that 

.. . 

, 

The higheat amraga c o m t  was Z,S2!  o/m. 

87 itsmo usre handled by the docontaminatloa room during 
the month. These consirtsd o f  27 WOPn conteiaers t o  
procenad 8' "Wn oontainsrs returned t o  3.C.d  9 HF tonka 
checked-,and returned . to stock3 5 d iver ' s  suits cleaned8 

! 21 tools cleaned4 17 g l r a a  itsma cleaned. . 

5 zo i taa ina ted  accldante oacurred during the rnonth on 
which we havo records. Four w&' hand.cuts d w  t o  g las s  
or. sharp 71btal edges. one war Y aitri:: a c i d  burn In the 
' e p  0 

lC, Monitoring i n  The area wns closed c o p l e t s l y  from March 26th to  A p r i l  

operatione, 8 great  improvement; i n . t h s  air oount and 
DP Soot Area 8th for cornpl5te decontaninatlng. 'Aftor resuninq 

Cole, Thwyer , general room contaminatim was n o t i o s d .  
. D w o s e ,  Fisher. 

F O l O y ,  c. bwtr J. There w s r e  no Victorean peaoil cbaqbit readincs during 
the month. oinoe no work wa8 done on neutron 8oUtCbSo . Lopez, Y. Ortit, Rupert 

7 Of On April l S t h  and 14th the f l o a t  o f  t h =  south w i  
building 52 was painted. It reo  imposslbie to  br ,ng 
the floor count down t o  to l cru lca  rrith the floor brush 
rnochine . 
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PROGRESS . .  
. .  

lCo. (continued') .. During the  monfjh 1609 positions =re checkod in b u i l d h e  
52 with 454 readings recorded. It was ntosssary to 
oloaa 101 .rooma until the count6 wore brotgyht below 
tolJrence. 

Seven n m  porcelain Gactions wsre addsd to.ths greenhouse 
. .  

' .  t eb las  in b u i l d i n g  52. 

The filter house crussd a oonsldarablo m o u n t  of' trouble 
during the mnth and nsoessitnted sovsral jobs being 
hone in the p i t  by thy o l e c t r i c i a n s ,  accompanied each 
time by an H.1,  member.. Foi lwing cazh ?05 the div4r'B 
suits #=re cleaned and store'd in boxes, 

A i r  oontmination dat8 gathered-during the month. from 
building 52 rcd .53 is as followor , 

bCa.tion' Teat8 Eigh'c /ab Avo O / Q ~  Av. c/Q/lr, . .' , 

No;of Apr. . Apr. Hmr . 
e ' 5203 , 13 . 

a04 . , 4  
5205 . 14 
52 07 .18 
5210 . 17 
52 11 '16 
52 12 8 -  

' 10 
19 ' 

=w 
5224 
5227 ' 4 
522 8 4 
5230 6 
s -,l 17 
5 - 2  19 
A, Do ' 19 
Filter riouoeS 

I ,  

0.5655 
0.1850 
0; 1s 16 
0,8671 
0,773 9 
0.7000 
0.0640 
0,2592 
0.6188 
O.OW6 
0.0060 . 

0,045 6 
0.3 186 
0.3029 
0,7800 
000194 

0.0052 

0.0252 
0 e. I224 

o e 1 0 0 2  ' 
0.0266 
0.0410 
000904 
0.0018 
0.0081 
o.ol25 
0.u51s 
0,0285 . 

0.1499 
O . O l 3 0  

000674 

o 0 e m  

0.0961 
0.204 
0.107 
00.606 
0,223 

00322 

0,0118 
0.0120 
0.4976 
0.109 
0,587 
0.380 

0,083 9 

No average. air oount m s  groator th.n.0.S o m ,  

Ths mmrags of ill alr counto for A p r i l  wa8 0,0518, 
The averago of a l l  a i r  aaunto  for March was 0.298 o/&. 
This sho~e a marked improvement in the air ootrmtr due 
t o  the %uo asekn of olerning, 
total of 1142 hand oounto was t a b n  during the =nth 
April w i t h  an average of 80s o b o  

re =re 24 high counto (over 50,000 o/m) reoarded. 

The higheat 
rags WO8kly OOUnf UU U s 2 B a  the 1OWOSt 5aS10. 

the highest belng infinity. 

The avsrage of a l l  nose counts for A p r i l  was 55.6. Thsrs 
was one high count of 3,308 during the  montho 
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JOB ANI) P-ZSONNEL PBOGRES S 

IC. (aontinued) 1068 pieoee of ooutamlnatsd elassware were washed 
during the month, 

There wsre two contaminated acc idents  reported during 
the month. 
ing acid into her a y e ,  and the  other -8 due to 8 tech- 
nioicn cu t t ing  h i s  hand on contaminated glasswara. The 
l a e t  was not  reparted t o  the X.I .  Group. 

TECH ARZA - The o l d  (2% or converted Ch hand counters 
have been replacad with newer type Chicago Hand C0unter8~ 

along with tho other survey instrunrants in I) b u i l d i n g .  

o ld  type and ars easier to keop in rspalr. 

D.P. PiEST - 22 new f i l t e r  qwea unitu, U 8 h g t h e  flat 
type f i l ters ,  hpe been received and put  in to  u.oo 
new units  are much simpler t o  Toad and unload and may 
be aoanected more rapidly,  The filter queans in the  
other weaa  nil1 be converted to the uew type as soon 
a6 tho f i l t e r  holders arrflve. 

About 46% required rewashing. 

One w a s  due t o  a ~ l a s s m s h i n g  p$rl splash- 

3, Instrumsut Seot ioa 

Lagormrsini Several repmirs have been required on these i n s t r u m s n t r  

B e a l l #  Carlaon. David- The new hand countsra are much nor? r e l i a b l e  than the 
uon0 Xirsohfialda La- 
Ve 1 le, Ne mry , Mulf ord 

The 

A oonvsrted Chiorgo a n d  Counter w i t h  a Poppy probo 
ha6 boon put into ufe for the monitoring of W a %  ' 

D.P. ZAST - Sl ight  trouble was sxperiankd in t h i a  
area with the Poppy and LonE Toms. 
due t o  polonium contanination in the counttug ohamber. 
Four new hieh range oounters hnvd bean reoiswd and are 
now i n  uoe ia.ehis nmaa 

mis was pr inc ipa l ly  

LAUNDRY - The old  type Poppy instruments used for 
mnitorine c lo th ing  wore r e p l a c e d  w i t h  amaverted Chioa,ga 
Hand Countera. 
w i t h  thsse ins t ruamto ,  A new lnstrumsnt for resplrr- 
tor and mask work i o  under dsrelopmnnt, 

0ENE;RAL - The inotrummt reat ion# d u r i n g  thlr mnth ,  
has como up t o  f u l l  staff, l e a s  one %ano Thio  hao 
aIready increased greatly t h e  e f f h i e n c y  of this IeCtioJlo 
Effeotiva the first of May a l l  instrumentr i n  all areas  
will be i n s p o t a d  for defec t s  each day and wll1 be 
calibrated t u i o a  a weeko All instruments ohowin& dafeoto 
w i l l  be ropaired promptly. Reports of the d a i l y  SurVsy 

w i l l  be kept i n  our o f f l o e  and mads avnilabla t o  a11 
interested p8X'%ie6, 

Muah g rea t e r  r e l i a b i l i t y  i r  axparianaed 
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I%OQRESS 

4, ' Contaclioated laundry ' The total number of itom procaoeqd by' the laundry f i r  
' the month is as f O l l O V i 6 :  

Panton 
Hadlsy and staff , 2. Total Roteative Garwnts 45,844 

2 Roapiratoro 1,468 

Total' Item Procaesed 47,312 

Forty new del ipsry bo;caE. for  contoninatad clothes 
are now ready for .use, 

Durlne; the  month tho method of picking up oontaminated 
.dothe8  at aDn buildfng wms ohanged. The c loths8  arb 
130 longer handled in the locker roomp. 

An 9xtcnsiue survey of the laundry indfoataa a very 

builaing and equipment, 

r '  

. ' l o w  degree of contrnimtioa existing both in the 

I 
Research ooncarnsd M ith inproving the laundry proocdura8 
will be rssuwd during May. 

During the raanth o new r y r t s m  wna ostab'litihed for the 
reoording of monitoring resu l ta  i n  the Tech Area. In 

afo. have bean placed in groupo and givvl Q eerieo 
number. Thio w i l l  enable the monitors t o  make a soro 
oomplete survey each day of  a11 apparatua within the 
laboratories, 
aaoordanoe nrith the new system. 
'.n the work of this seotiou. 

5. ReQord section 

Cowling all lobora3oories aoaftored, the f100r6, hood6. dryboxe~, 
N. Idenden 

! 

. 
The dai ly  records nsre revised i n  

Thero wire no o*,er ohlnnges 

6,  M l 6 C 0 l h t 1 ~ 0 ~ 8  . All preonnot working a t  D.P, S i t e  d o  have been 
isousd shoos as a part o f  the protsotive equipment norn 
a t  this Sits. and all personnel who trave bean reillburfed 
the value of a pair of their own ahoeg, a i l1  be required 
t o  sign a otatemnt indicating that they are aware that 
the60 shoes are t o  be worn only nC t h i s  area. Before 
m y  of the above aoncsrnad personnel are olsared by the 
Medical Group it w i l l  'ba required that they return t h s e  
8 h O O e  t o  thie office befom termination., Thlo Will aid 
rarrtoriolly in prevsnting aontaminatbd shoao From loaripg 
D.P. Site and baing tsksn i n t o  uncontrqinatsd aroaao 
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A number . o f  personriel changes took place, in the group during Uarch. 

No SED'S remain in the groc.pe Robert Guttchan and John %uscb m e  re- 

turning as civil-s. 

. assigpicl to t h e  Crossroads '21% %an u n t i l  t h i s  test is merr 

M a m  (ex-SED) kas joined t h e  p o v p  and is txindling most of tihe ?re- 

Rei1 Davis has returned as a civiliaD but ts 

Shard 

duction work. 
-_ 

. .  . .  

- _. i' 

'he.construction or" a full-scale test n:o8el based an the a b m  speci- 

ficaticms has been started, This modal wiU 'Ln: ueed t o  study a s s a b l y  pro- 

cedures mid for teats of mechanical strength and rigidity of t h s  support 

members. 
. .  

! 

. .  
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MS-l4 Storagw of Field K i t s  

. b~o'progress ' . . ,  

(Davis, Rausch). . .  

. .  

M I - I 5  Crorrsroada' Test (Schreibsr & Qroup) 

Postuonment of the test for six weeks has c L ,  

. .  . . . .  . .  . .  . .  . .  

' , -. ::.I 

, nged the upartme 

dates for those .going t o  the k&halls for t h i s  work. Thmpon 'and Perban 

' have been norking with the radio-chomistrg group 'on the problem of collecting 

aatsr smples, Davis and Hamnel have alriadg bosrreled the U.S.S. Albemarle and, 

' in spite of' "the delay3 probablg w i l l  not return t o  Los ' A b o s  before ths test. 

A set of s a  check sheets for use by the P i t  Team has been preparede %sa . 

s b e t s  are  adapbd from and replace the ones used far previous a8m&Ues0 

. .  
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Ruipment for the field checking of the nuclear cmponents of the bamb 

has been moved t o  Psjarito and w i l l  be set up there far permanent use. 

equipment can also be used for trsinhg purposes. 
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GROUP'M-2. L. Slo t in ,  Group Isader 

Persmnef: .Durhg &arch the following people were meders of the goup: 
Y. Ciesliaki, Mrs. B. D i k e ,  A. Kline, Po L a g ,  J, Osborne, 
Lo Slotin, D. Young, and PC. W m r .  

I .  
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U2-3 I Crit;ioal Hasses 
. The group f'ram K-25 'in OalcFidgo have been pressing lm oakes 

of TF4 in Sippa Building, This work will  be ocapleted April 1. A t  that 

time thie group wl.11 stack these oubes at F+&$jarito i n  various g e d r i e e  

and in  various temper arrays. The purpose of this work I s  t o  .train +hie 

I 

group in er i t ioa l  assembly work so that %hey may investigate mat te r  of am- 

. cem to'them in tho running of the K-25 plant, ' -. 
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K&-13: ProDerties of E;xolosiveso (Jane H d . 1 )  

'Pnren+pseven plate s h d s  were rads OA the Casnp. B, baratol, pentol ie ,  

&, (pio3)z ccmparisons but the series are not yet c q l c t e  due t o  the naaz- 

arrival of certain thickr.esses of soEe of .the .explosives. 

be reported when all are canplette, PGT and the mmoniun picrate 8- ex- 

. 

The .aeries w i l l  ' 

* 

plosive a lso  w i l l  be investicaWdo 

Pour plate 120ts using '411 dierr..eter cjlindsra of p l a s t i c  bonded Bfi (EIqj)2 

beneath the usual plane lens assembly (45GI35 of Pentolite and !DVT fa= l.aO3 

w i t h  005" C q ,  B as b a s )  were &e.. Prel iminary data on 1, 2 and 3" of 

< 

cas:' 
Ba (N03)~ indicats that the velocfty acquired by a 4" steel plate placed 

beneath the entire assenbly decreases w i t h  increasfne thickness of Ea (NO 3 2  ) 

as a h m  b e h t  

Lens 1" 2" 3" 
A s s e m b l y  .h W3l2 

Velocity 1.54 124 1000 0.66 
(km/sec - 1 
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M l r l L : .  R. F, Ckonomaah. (Ted Blechar, E. Ylouston) 

Our object has been t o  develop an instrunent w i t h  which measurenents, 

. of projectile velocities of the order of 3.W - '7000 F.P.S. could be Fade 

rapidly, yet w i t h  enough precision to  detect slight variaticns in velocity 

which occur vken t h e  propellinp c h a r s  is varied. %e baaic rrethod which 

seems most pr<lmising is that of f w  tke p o j s c t f l e  thraugh the frequency 

determining tank c o i l  of an oacfllator, and conmrting. the resultir!! frequency 

c 

variation into a voltage varhticm which may be referred t o  a t in@ base on a 

standard & d e l  100 oscilloscope. Ohiouslp  the  projectile would be fired 

through two such coils t o  civc the roqnjred 4 s  and A t  fo r  velocity measurment. 

The circuit  whfck: has given best results t 'o date cmsists of an electron- 

coupled oscillator tuned t o  appraxhtely 6 megacycles; feeding i n  t o  a 

cathode follrmr. 

TI a d  T2 are tuned t o  resmance ioith a projectile placed in the center of 

their resgective oscil lator tank coils through which the projectile is fired 

in making an aotual measurment. Fig. 2 skms'a sanple record w i t h  the two 

Referring t o  the diagram, I!'@. 1, the R. F. transfonzers, 

channels aligned ' i n  the previous1.r described mawr. ' In mder Lo produce a 

sharp rise in ampUtudS as, thg projectile passes through the oscil lator tank , 

coil, the IrQn of the tuned uW2'ultS %re sade 8s hQh as possible, 

negative bias was pbced on the catkode follower t o  reduce any possible, load- - of tho secondarJT of the R. P. transf&.era. . The colla thraugh wh5ch the 

projectile is fired were nade %ice the disuwbe of the prPJecti2s. Smalbr 

A high 

I 

- 





-19- T? n m  

coile were damaged 4y unburned particles of powder. 

bui l t  on a &idel 50 regulated pmrer mp_Oly which serves 2s a s o l i d  base on 

which t o  mount the &ole unit, including the coil assen!blym 

'phe present modal is  

. .  

Short pieces of ' 
. .  

. .coax cable connect the coils. t o  their associated'circuit olewents. The dis -  . ' 

tan& between coils nay be set a t  3-w or 12 kcheso 

!&rea shds  rere rad@ with she l l s  ,loaded for 30C.O P.P'.S. Be, results 

checked with previous pin Si=ots to within f 40 F.P.S. 

5000 F.P.S. loading gawe 5430 FmP.5. 

been nada accessfully with the barrel evacuated but no nollnal.pressure 

measurements are available t o  chock t h i s  5000 FoPmS. losding a t  present. 

One sht rsde with .. 
Pin neasurments at %his velociQr have 

7 - 

!&e chronograph i s  nuti subject to errors .in rea3ling dub t o  ionization 

resulting from chamber gas ccmprsssion. and b h b ,  2nd since this ionization 

increases as .projectile velocity is increased, comparison of bin velocity 

measurements vith equivalent chronopaph velocity measurements . ought t o  all- 

us t o  deterniim the range of reliability of pin measurements, 

1 



. I  

Group 'b5 - Qavg U, Group Iaader 

month, The schedde for ~ p r i l  XU include two shots of levitated 

model fn w&h 6 of thc lonaes are l lobyed by o m  microsecond, and 
I 

one a t  of .Lhe desun havbg reduced amount of hlgkk axplos5ve. 

Advantage vas Laken of dolays ;trm source dallivery to build equip.. 

ment for? shower detection expz.dmnts. 

1 

I 
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The mrk cn cylindrical 2ets . t h i s  mmth hac demonstrated +,hat' the ob- 

served jet is cczpooed or" two pzrts: The first part of ti:e j e t  contains 

Lsins mch'moro zatsrial  and has much bettcr penetra t iq  power. 

Jet orighates in the center of the cylinder as s m  as a port ion of the 

cylbider ka,s Eollapsed, but tho slow portion Of the Jet arises near the 

Tie fest 

' \  . 

end .of'tf:e c)-lir?der and in the region There the explcsive c a s t b g  ends. . .  

. .  The nark m .shock luminosity'has sham +,kt the theoreticzl cslcu- 

b t i o n s  of shock luminosities by G. 1. Taylor (BVi-42) are t o o  hfgh by a 

.: 'factor of 2-3 be'csuse ,gmization vas naghcted. il&:@ver, a preliminary 

I 
! .  

i 

. . . . .  . . . . . . . .  . .  . . .  . . . . .  . . . .  . .  k..:..; ,:_.:.._ . . . . . .  ' -  

... . . .  .. _ _  . 

. .  . .  

. . .  . .  . .  . .  
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. . U6-2: Suoer Jets . ,  , 

The construction and testing of aDwratus wkich is t o  be used for 

neasuring neutron bursts from the D - D'.r@action caused by high v e l o c l w  

j e t s  i~ pragressing .satisfactori&. '-A bank ,of erm-iched borm trifhoride 

counters Pivg been prepared and. tested in a number of gemetries and the. 

present' indications are that an efficiency of '6% t o  844 can be realized 

withkt di f f i cu l ty  with a 'bank of four. counters and :a satisfactory gametry. 

In addition to.prepari& counters and'circuits, . .  work is being started &I the '" ' 

preparation'of cylinders of' uranium'deuteridg, Work i.8 also in progress far 

. 

r .  I 

. ,  

. shielding the counters 'for 8 period of b o  .hundred microseconds after the 
. .  

explosion. 

IC addition'to preparation of equipment far measuring neutron bursts, 

super' j e t s  hgv0 Seen investigated frm td-x explosive .angle ancl a feature of . 

these j e t s  t ha t  kas been suspecbd for same"time has been demonstrated ex- 

perimentally t h i s  nonth for tine first time. 

taking a hn O.D., l&" I.D., 7" long 'qrlindrical dIarge of C a p .  %detonating 

it f rm four pointis .and imploding with t h i s  dhrge a piece .of s t e e l  cylinder 

.The experimnt consisted of 

O.D., l,/8" wall and of varying length. ' h e  metal cylinder m s  placed 

in the center of the Cmp. B charge'. ' WJen the cylizlder collapsed aR.. axial 

Jet, emergad and was permitted. t o  s tr ike  a target plateo men the metal 

cylinders frm 211 to 7" in length were used the  * jet  fomed.was not pmerful 

enough t o  penetrate'a 4" steel plate placed three feet away. 3nstead.the phhe 

had a number of p m k  n a k s  tell@ pattern .of vhicli looked like a s t o t  gun 

. .  . .  . .  

:. . . 

e 
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pattern, mliich indicated that the j e t  was poorly dir-ecGd and contained 

l i t t l e  material- 

. 

Mien the petal cylinder =as p m i t t e d ' t o  extend about an 

inch beyond the explosive, tbe  j e t  L'orned readily penetrated t b e  steel d a t e  

acd was concentrated in a fairl;- smll. area indicathg a fairly well directed" 

. 

j e t .  

der t e t s  ale  caiposecf of eosent,ially two parts. 

Tfieso res01t.s mupled witl-. our previous emerircnts irdicirte that cylin- 

a ~ ?  first ?art is fomed . 

strortu' af+,er the cyl inder  k+s colla~sed and x?.m tke'anple of  cone s o  . .  

' forzed is  very =:all, comeqwatly the w.mt of = t e e 8 1  in this ?art of 

the j e t  is s;~la9. l k F 3  ?art, of tke 'et is ?oorly directed and t.as a shot 

gun o a t t e x ,  >ut it possesges a very k 5 ~ h  velocity.Secaase of t1.e maU angle. 

Tcis Jet contains 'a appreciable arrant  or" paterial , is fafFly .yell directed' 

ard has Food penetrating .power. It is d-ifficii lt 'to state the anples a t  

wf;ich tt:ese j e t s  apoear. 

that sore sor t '  of j e t  w i l l  npncir regardless  of t;m S ~ U .  the ancle is. 

results seem t o  trs. cmtrary to recent theoretical results 0rhic6 indicate tkat  

no :et a2pears below a certain w l e .  

K6-3: Shcck Zun?inosie in Gases, 

frbnver, the indication frm th6sc experiments is 

~ e s e '  

. 

Tke irnresti.:ation'oi' shock XmLnosity in gases has been continued this . ' 

s!.:oc!c tcmpemture ir! arcon and a rather surprising lw result of about 50OOi 

'was obta%ad. Ir; order to discuss tI;is poin t  it' is 7robably'mrth while t o  

Fake som s-le calculations &to see lohat temperatures are expected 

shocked gases. From t??e ideal gzs l a w 8  v ~ g  haw: 

t' 

in 
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using #l,a re la t ion om gets the followtng r8sults: 

Temera ture 

. .  > 

velocitles Q the elspreasion 

where 4 r: ratia of apecif~c beats. 

Ih the UmitiE caae of stmng shocks, the Hugomot shockadiabatic 

combinhg these three equations one gets the folloviug relatbn for the 

temperature in a shock , 

temperaturas. It ha8 been msumed in t h i s  ease that the mobcsub 

retaias its identity on paasage of the ahock. 'phis is certain3y 

not the oase for molmules d issoc iab  and atoms % utder shock 

conditions, consequently the .t;empsl.irture \7u1 be much lower than eimn 

. .  - ,- - 



la ti24 ahve table. 

for amount of ionization trader shack conditions ma- the- 

equillbriun, Using the simplifyine: assumptions of tha Ideal  gas 

Lst ua tske the spcL% cam of argon and w a !  it 

lava om can d e r h  the familfar saha equation: 

wrherrt cx- = fraction of ionization, /", I Mtlsl acre demity, 

Lr= material aelocity, ,a o shock mlocity, v= ionization p t e n t i d  

and T = temparature. 

.Us&ng this equation one can zna?se an estimate .of the amount of 

30 .. 000 33 z 
20,000 5% 

If 5 pransrue of 230 atmspharee was aoournad one sould get 20% 

' ionization ut 2 0 , ~ .  Now let u8 oalculats  the argon shock temperature 
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amh lower. Iri our ease; eirJcre the ghock temperature is measpred .seperal 

. .  

aentimetera ahead of tb exp&rfvu and a%nae,the preseuce is eqmW to be 

about 200 atmoephsres at this poiat, o m  d2ould expeof temperatume of fhe 

order of 2O0oo0o, for: under such eondftbna there is about 255 lonhatian. 

bstinates of the argon shock trtpratazro were mads 8tuQd.q the 

intensity distribution i n  the shock spectrum atd tke indication is that 

the temymtture is riot tiirhsr tian G,OOO" whereas tmperatums oi' u:e 

order of' 2O,oooO are to ~e expected frm. the above t h o r e t i c a l  cotisideratiam 

"ke reason Tor t h i s  unexpected result is  n o t  at allc'lear 5ut a possibls 

~cplanation is that since there is no barrier Setween the &as end the 

explosive sons of the explosive rases are car r ied  a1ar.g by the shack 

i 

end cansequently the temperature I s  &ch Lonrer. Thss p o b t  is now - 



hvestkgattd. 

affect of qumchir& luoinosity by using a slurry of barium nitrate 'and 

vaselineb It is dlfficult to BBU lrcrnr &ch a sLurry l/W thick c&U 

Ttmc is sane slpport of this eq3anatim in the observed 

cause any apprcciabla shock attenuation and lierie lornr luminosity. 

However, if the shock is capable of carryin& almg 803118 particles of 

barium nitrate then a larpe amuunt of mer= would be taken frm the 

shack to rafse t h e ,  temperature of the resulting mixturea 

I 



=si- 

J 

m!ma 
The recovery and knnntom of o w  equip& contbwd on a low 

priority, but tha p i m i p a l  mtiv3.ty baa ban  the collection, prep 

aratfon a d  dletribution of oamera equipment for the NBtrp Ted for 

other gmupa as slell  as our OW. . 

. The' Space T i ~ n e  ELeport i6' n q t ~  in 

mgatives fo r  tha fllurrtrated ?port 

sufficient are. ready for preparation 
r 

. .  ! 

the hands of the edltor. 

are not fUUy co-tsd, but 

The 

of the fhat edition, &c!cz, 

Pre l imhazy  shdi3s t o  debmine  the best method of calibrating 

. . effeotive focal lengths of lonses =re camid outo It appears practical 

t o  calibrate lenoos with.Qn error of 3sss than 0,fi par cent, and psrkps 

leas than,Oo2 per cent, 

for t b  EO* have wt $et bean recaived and, therefore,'rJi31 h3ve t o  ba 

i '  

. .  .. ':. " . ' "  . .  . 



.._.... 

i 

I ’  



' -  

, . C  
- : 

cn 
Q) 

.-.. . . . . .  . .  _.-..-... .. , 

. .  

. .. : c  . .- . .  . -  , c: 

3 



' XWJTELY PROGES& IiEMBT OF TEE CTIEK'ISTIPY AND EETALL:UIGY D I V I S I O N  
. .  

. April  1, 1946 

- Publicly Releasable 

. .. . ._ 

, 

. .. . ... . 
. . :. 



- 2  0 

c 

GROUP CMR-1 ?ONl%LY REPORT -- C, F, Mete, Group Lsader -- A p r i l  1, 1946 

JOE . km Pmsornm PIZOGRESS 

3.  Diroc t  spark analysis . The addition o f - H C 1  to 5 ml of watc.r before evaporation 
of plutonium . on to slectrcdes increasss tho recovery of dissolved 

. .  impurit ies ,  The work is boing continued with ndditional 
Bache lder elements. 

25. Sum~ary of analyt ical  Samples completed and reported during ihrcn,, 19416 
se rvicas 

iro - Group 

CUR-1 
' cm-a 
CE; -5 
Cf3X-6 
cm-7 
C7R-8 
CMR-10 . , 

CAR-11 ' 

CMR-13 . , 

CMR-16 . 

Miscellaneous 
Total 

'3 . 
1 
5 

' 10 
5 
9 
2 
2 ' .  
0 
2 
9 '  ' 

57 

35. Quant. spec. method Work has bean completed. 'The everage deviation from the . . 

for wun of m i l l v  
s a q l o  s 

usan intensity rat io  did n o t  exceed 2 23% for the 5 
' matrices that 1 T a - e  studiad, The working curves for seven 

. .  
. olements fall within this limit. 

Bachelder 

SO. Fluorimtric  uranium Construction of equipment for photographing tha fluorimetric 
e s t i m t i o n  spcctrum of uranium s a l t s  is being continued. 

52. P.E. method for Using o mtrix of.Al,O, with Ga@, and A S 1  as carriers 

t r i ed ,  #m rcssults showing a gradation of impurities 
various e lemnts  the.mettiod vmrkad -11, .A series of four alloys weru . . 

Conmyr Girrai;t according t o  the amounts present. Other matricor were 
t r i e d ,  Va05 and Cr403 partial ly  varking. The problem is . .  
baing pursued farthsr. 

53. A.C. Orc for spaotro- 
graphic ana lys is 

dn A.C. arc usiug B G , E ,  15 KVA transformer is  being son- 
otruoted for use .in CaO and other a n u l y s ~ s ~  
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JOB AXQ F'ERSQNi'EL PROGRESS 

25 standard radioassays f o r  49 were carried out i n  ifarch. 
. .  

1, Radiasssay of Pu . 

sampl03 

Bradfordr A.Bro.vming, ' 

'Kligannoao J,ludwig ' 

2,  Service, and calibration .Euintenance sod oheok o f '  electronic.  quipnent  for the  
radioessay of- Pu (job 1) continues. o f  detection instrmntrs 

Sturgoss 

3.. Solubility datsrmirnm- Several determinations werq mads of %he rate of solution . 

of a% mertal and PuO, in 5,s N HI. 
readily at room temperature; wlth rapid pvolution of Ha. 

stirred, The rata of solution w r i e d  with the tcngcrature 
a t  whloh the oxide h i d  %en ignited, 1GO me; of 800 o x i d e  
obtained from the oxhlatct dissolving in  1 m l  o f  H I  i n  lass  
than one hour, When ths mixture - E  not stirred, about B 
hoUrG was required for solution under similar .oonditions. 

P a  attempt was made t o .  o x i d i z e  Pu(1II j chlorido to the 
hoxa8alent state  by bubbling GI,. through a solution in 
which conditions were right for pracipitation.ss #aPuO,Rc, 

Oxidation of' ha(II1) t o  Pu(IV) ocourred instanbly; oxida- 
' t i o n  t o  Pu(VI), $6 judged from precipitation of NaPuOSAcrso 

' wa6 at least 70  t o  SO$ complete afta.r 24 hours a t  room 
. tsmparuture. No correction wa3 made for  so lubi l i ty  o f  

t i o n s  for Fu compounds Pu metal dissolved 

Dunham r PuOa 'also dissolves,  nt 105-115°C, if  the mixture is ' 

' 

4. Oxidation of Pu 

hmons ' 

. .  

Of aIly PU(?I) f'o-d? ThS S O l U t i Q Q  "a$ a t  a pfl O' f  4,3. 

NaPuCl&oa ia t h i s  solution; therof'ore the oxidation mag 
. have bean 1- complata. 

5.' Reduction of Pu 

Roborts 

Work was oontinlisd on reduotion of P u ( N J  solutions to 
Pu(II1) by K, on a platinized platinum catalyst. 
of a su l fa te  solution in  ~ 0 ~ 6  iY &@" was complete Cnfter 
40 miautos at 90°a, but did not oocy. a% room temperature. 
In 1 N HClO,, roduct,iop was complekp' 14' 1,s how8 a t  room ' 

temperafuse, 

Reduction 
. 

. I  

6,  Dry praparation of s a  
H I  with PU(II1) oxalake is going 04. using uranium es a 

uteirous oxalato to UI has been achievod by carrying out i s '  thQ reaction a t  ~ 3 0 0  G. a t  which tern;jpratura the  oxalate 
slowly decomposes0 . .  

I'iark on tha preparation of PUT, by dry reaotion of 
Pu compounds . 
. Hassell, PanndlJ 

' Likand-in. A partial  conversion (not more 5han 80$) of 
1 .  

c .  

Pu(CN:)%: Apparatue i s  s t i l l ,  being assembled for the: dry I 
praparatioa of Pu cyanidon using abhydrous HCN and Pu(I11) 
. .  oxalate , 
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JOB AND PEBSO!INEL 

1, Initiator production 

Gro up 
. . . . . . . .  . . .  

PROGRESS 
................. 

. . . . .  
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. .  
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. . . .  . . . . . . . .  . . .  . . . . .  . . . . . .  . . . .  . . . . . . . . . . . . . . . . _  : . . . . . . . .  . . . . . . . . . . . .  . . . . . . .  ..... 
. .  

. . . . . . . . . . . . . . . . . .  _. 
~ 

2. Special preparations ' Five doposits on Bt of about 1,s ourias each w r e  plated 
from 1,5 N HI14 s o l a i o n  that had been proparad by dis- 

Bisah, Evans, Foster, solvlng a d i s t i l l e d  doposit on quoLrt;z, These foils,ware 
D u r r i l l ,  Jonas. Foaeal. used for making deposits whose e lectr ica l  resistance was 

. h h n ,  G%llUSpiO, measured - - .  - _  

IIrohn, Roberts 
T m  fmm e BO h & n ,  
Herrington. Willard 

.Three platinum &as ware pla*ed with 200-909). mo each . f rom 
the above, 
for X-ray sources c o u 1 d . b  prepared. 

These w i r e s  wera the source8 fromwhich deposits 

. .  
. . . . . . .  

The recovery process has been put +to Qperation, and 
several recowred foils havo been prepared a 4  sealed in 
oapsulos. 
should be adequate'for hakiling the needs of the group, 
The stock of impuro poloniw~ to bq!reoovarsd -unts at  
present to 100 ourias: . 

With .suffioient personnel the reoowry process . 

. 

. . . . .  .- . _. - . .  - .. i . 
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2. (cont) 

3, 

4a 

50 

. 

.. 
. Because' of high air oourits in the l a b o r e t o r y ,  a i l  
the eo_ui-,mnt 'in tho procoes laboratories was nloni- 
t o rod  and cansidcrablc Cffort  directed tourerlj. dccoo- 
taminating tho "hct" areas t lzet  ivcrb discover@, 

* 

I J 

SDICS cia.ta &re obtained f'or calcula-t;inc tho recovery ' 

t inic acid coincidence losses of tha  Cleiger counteri 
this correction is e t i  13 uncertaino ho:Yevsro 

Ccnsiderable trocble shooting 'has been rsqtzircd for 
ths Simpsou Ir,c.thnna counters; and t o  f e c i l i t a b  th is  . 
work in +,ha future, t he  9hare.mrs are k i n g  moved to 
the s ide  ot' the rooks s o  the circuits c3n be easily 

r ' removed for testing and rcpirso  . .  

Instrurrent ?lateaus hare been redetermined and .have 

Pour csm;lloo have been essayed caloriinetricelly 'this 
xontho One was AU-17 and one was a Monsanto f o i l ,  

. agreed s v i t h .  e a r l i e r  r'csulbo 

ca lor  iAe t r y  

Bemer, Bnston 

.Hiotographic Studies  

S p i l l e r $ ,  Vier, iVillard _. 

.-- . . . .  7 c': . .  

. . .  . . . . . .  . . . . . .  . . .  . . . .  . . .  . . . . . . . . . . .  . . . . .  

. .  

. . . .  . .  . . . .  . . . .  . . .  . .  
. . . .  

. .  

. .  
. .  

. .  

. . . . . . .  . . .  . . . . .  . . . .  . .  
. . .  . . . .  . . .  . . .  . . . .  . .  

. .  
. .  

. . .  
. .  

. .  
. .  

. . .  . .  c '  . .  

Tna ne~v qusrtz fibar h'lanca 'ms  assesblied in the 
balance case and kdjastcd. 
was constructed to Fnprovi the sensitivity o r  tno 
balance. 
t o  balance 1 nicrogrm, The. maxi~nm davieLiAon was 
0.14 mo or 0.04 A go 

A ncw stafldard rssistor 

With the ricn resistor. 3,6. rnv was required 

.L, 

of Po No work' done. 

0- Four deposits 'for dlgctrical resistivity Ecasuremnts 

. . .  -. 
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PROGRESS 

1, RrrLa oprwtione . Thc. f irs t  ni lking of sl;i$mnt $17 gava a source of 
1110 cwies  i ' the eecoiid nilki.ng -gave a sour& of 885 

' 'No Bonntr, Goldsmith curie 3 
Knobeloch', Lcary, KcCrm, 

i'hdduli, %alsb, Zelk,ann 
Fovc l ites Spnce  , . .  

3.' Fo i l  prs?arai;ioE One enriched uranium f o i l  and. o m  depleted uranium 
, f o i l  -mrc prepared by eloctrodtposit ion fror;! o. LfF 

. .  

HufTord, Potter electrolyte,  T'nree, standard ? l u t m i m  f i h a  and Lire6 
re-irrad-iated plixtoaium f i lm were preprod by elec61-o- . 

dopos i t ion  on platinum f o i l s  frcm an mxonium nydroxide- 
munmax2.m chlor idc elcc tr61yteo 

Fourteon enriched uranium P i l u s  sere prepared on i ron . 

plat33 by the zapon bchniqus. 
were prsparod on bcrylliuyi plats '  by th3 zcgon -tcchr?ia_ua 

Two plutonium films 

Nork on %he beryllium dim3hyl problam  ha^ bee 1 advancedQ. 

Tho vacuum system instal led t o  c o l l e c t  cas from Group 
3-4 k s  no t  worked satisfactorily due to  a faul ty  pump 
in the cxpsr imntd  l h e .  
bcing used for collcctioa of.thc gas. 

Purificat;ign of tvro stqxples of gas -has been completedo 
A XY! linc has been hilt t o  f a c i l i t a t e  the pmif icat fon 
02' tri .biu!n when large s;nouni;s of 'air are. preesnt. The 
calibration of the 'chambers used in maasurine purified 
tritium has beganw 

. .  . I  

4, T r i t i l i m  ;t&riPicution 
and ,+opsr.ation 

Goldblatt , Hodps , 
Robinson., Roth 

. 

At pcseat, a gas trrJrfstte is ' 

Zork haa'begun on the ee-paration of ,tritium f r o m  
hydr ogon, 

One .sam?ls was talcon fr'om the. boilsr and a?alyzcd for . 
. .  

5, water boiler 
. ai.trogen. 

Gurnay, Potter. 



6, BF, . co&ars . No chtzixbars were f i l l e d  the .past moath. 

I lodps  

7, Geiger tubas Tsn new tubes were issued, including fosr aluminwx', 
fim glass sad m e  brass -tubeo Tkreo aluminum tubes 

mi *tine VXCGGE. sy~tc:~:, 
A0 a O M O r  ~ ~ c r e  rerillled nr:d issued. Improvcxsnts wsre imdc 

8 ,  Irrsdiat ion $tidies . Ttio niatnods for recover&g Ci4 f t o a  irradiatsd 9oSEa'. . 
1iixi.s h e n  user? 'successfully, &e involves solution , . 

i n t o  an abs;orption t ra in  w i t h  nitrogens subsequeat 
.aiidi*ictn of XzCIi,07 t o  th$ solution a d  heating 
e'volves adro  ~ 1 4 " a a  CO,. 

No aemer,  Spence . of %L& in 5% &SO,,, arid carrying the evolmd p s e s  

r 

. A secona,mthod of rccosery involves passing oxygen 
saturated w l t i i  vatsr ovar 'chc iiuated f3c,Na and t r a p p l q  
avolvcd CO,. 

. .  

L 
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. .  

1. 

2, 

3. 

4. 

6; 

'Dilatonetor studies of 
plutonium 

Notl.laft 

C hnnge in . trans f o r a -  
tion tanprakuteo vith 
pros sun 

I 

, S imons 

Roxelting tu-& allwjing 

Struebing , E d c l m n  

Plutonium ae tal lokr a2hy 

Gards ' 

... . .  

the density of t h e  casting is vary.in.,Sortant; 
t h ~  dezgmity ol" .the ;jiccc is high, mry iIOOZ. surfaces 
are obl;aincd. 
a&. rate of cxtrusiori ere baing s h d i c d ,  Tungs.tsn 
carbide dis -$rts hnvc been ordored in erdcr t o . ~ r c ~  
vani: CXCGSSiVa  scor4nF of the d i b o  

If. 
. . 

Variables sucli a3 tciq..ra.tura, prccsuro 

, 

A Hardinga precision latho has barn muntad in a, 
dry box for tna archindng of @u'tonimi rnc3.tsl.' - 

I 1 

L.. . .  

210 c h m e  in status. 

S$oima& stxadiad. duriag' tllo month iaolwlod i;ho 
1, 2.E ,' 6, 50,  7 0 ,  98 and 99 percent (atomic) 
uranfm d l o i s  of' ;lutoaim. Tbe nicrtallogra$-iio 
technique6 are bein5 studied using t:iesa ailo;m0' . 

.4 . .  
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GROUP CMR-5 EOWTHLY AWP<:,RT -- R. I). Bnkor., Acting Groug Leader --. Apr i l  1, 1946 

, 
E,  Jhbbllogrphlc sorvico work T?ro btrylliu;,  'saxglesr were stcdiod during tho 

Gerdo 
month., 

7. Xcchsnical tcstinc F'rassurs-thickxmss ' tests mre  run on 250 rubber 
discs iisdd in ths gridgat assennSly. 

Xue hlenLzmp 

. .  

. .  



3. 

17 0 

18 a 

JOB AND rERSOtWEL 

Refractories 

Eullon 
l'urner 

Goncrnl foundry work 

Arnold 
Braun 
Cas.fro: 
KflitB 
T ick l in  

Hirsch 
Andrew5 
H'oiS6CZ' .  . 

19. General fabrication 

Barnard 
Werniok 
Hal lush 

J?ROG.PES S 

Cruciblo pcidilc'iion has continued and R stockpilo is . 

;TAS f'inished arid rcvara5 crucibles I(: re dolivered,  The 
ordar .for 200 1'4 crcciblcs vma c o ~ p l e t c d  this xontL 

: slowly Scing built up. .T.k dio for the L-11 crucibles 

. .-.-r"... . . . . . . .  . . . .  . . .  . . .  . .  . .  . . .  . .  I 
. . . . . .  . . .  . . . .  . . . . .  . . . .  . . .  . . . . . .  . . .  . . . . . . . . . .  . .  

. .  
1 ;  :.:. . .  ' 

. .  

L. . . .  
1 

. 
Prslininary drawings @rid geabral pqparatioas ~ t r 8  
mado for qovifig t h o  fwndry ink0 S i p i s  Building, 

800 discs of' 'lithium f luor ids  &ro mado this iamth 
boforo produc tfdn CeasjQda. T k  to ta l  nrPnt ions  i n  
b o t h ' t n i c h s s s  nnd diamotor &oca r,ot exceed three . 

ails. 

. 

. size in' ttie rmEa eight to sixteen micro&; 

100 grams of  calcim: fluoride powicr mre seplpraAad 
.in i;iZc air classifier in order tc obtain R p r t i c l e  

pw.vder , .  i s  used i n  R a - I s  work. 

Equismnt was raarmip0 ur.d =wired in tfie laboratcry, 

IIIC 

r __I 

.... . .  i :.. , . 1 

. . .  \ ". 
-.- 

. .  

Sovcrel ' fyaB of the 40 m i l  high n;cmgsnccle content 
wire Gtrae nmda t h i s  month. In addi$ion, several pieces 
of 5 mil foil on0 inch'uido, of the eame.alloy, were 
rolled fox;' Iio Sohrdbsro . .  



20, Plast ic  services 

-- 3. TcluS, Group Icador -1 R i j r i l  1, 1946 

Xork h s  bok2;n oa thc fabrication of' cobalt m t n l  
into '  50 mil niro. This job should $a' co;ii~lot;Bd 
vithin a few daysp. 

h e  enriched boron plastic asssinbly has '&en mchinad 
end is read2 for drrlimry. .Other sliolls h a p  h e n  
girscscd mnd arc awaiting f i n a l  uschining operations. 

Thirteen polptyrano shel ls ,  n i n i  i n c h  in dimnetor, 
ha.;= been ccldcd and one comalctc caso&ly has bcon 
dcli-rered,. Tho nsseniblies arc Lo uaad in training 
p i t  crewa3 

25 lucita mounts were nolded and dcliversd to Gus 
Schults t o  co!r.ijleta the original Order. 

The shmI1 durn1 davtioi-r "i;ank which w a s .  coated far 
S S i t o  has been in continuaus use Cor throe weeks with- 
out a sign cf' f'ailiire. Thu b ' s t s  will be continwd 
'before the rc5,ulnr tolnics nro coated, 

A suT.icary ot Lhe d ~ . b  obtained, on t!~c bbal loy- ,  
alr\minu adhesitw Fobloni has basn presented to 
Schreiber. I;tork has be03 halted unt i l  the aeoplo 
concerned rbach a docision in the  ratter, . .  

Tho snal'l cyli&ars of UO,-Poljrstyrtne warc aswmblad 
i n t o  a 1.1". l e x t h  ax1 bondod togc.bhc!.. 
assembly, izas to h riiaclc. 

D m  xorc 14" 

Developni&t r;ork has con tinued O n  I;he generator to-aar 
for Grou;, P-9,. 
coa:pletaii, iae sotus1 creep at. SS'C under 2000 ps i  
being 11.7 nila/in at t i e  end of, 766 hourso 
overall awerap rate of doformtion wac ,022 mils/in./ 
hour. Scvoral other  slsstics will bc tas ted  in tho 
8 a m  *aa ye 

The die for xoldinC; generator tovror i n s u l a t i n g  rings 
has nct been' racelved f r G c  t h o  shop hit is cx,?ecteG in .  
the near 9~tUre, 

The creap t e s t  on XXX niicsrta v i m  

The 

. Cyclct$elcieJ :aycmlex slabs broke dorm aloctricnl ly  
a i  tha bond. Glass w i l l  k c;.clcvilsldod for s h i l a r  

. . tss ts .  

' Rehnite Tie Cccienfy f T850 m s  found to be sntisPaotory 
f'oi ef t 'cct ing a joint in noop-ana tnbinc to product 
mi in:'lata3?e g_asLek c s p b l a  or' :vif;!is knding 1090 p s i .  
R.ro p s k t i t s  *:Isre p e p w e d .  

A seriaa.cr' Sr-escinGs i s  bbiaf, made, on various iAsstios 
to p e p r e  rzoldec! sncplcs and chock comi)re8sion . .  

1 
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GEJJP CKR-6 KOHTELY KErX?XT -0 J. Mu Taub, Group b d e r  -e A p r i l  1 ,  1946 . .  
21. Elactroplnting 201 detonators were clactroplnted t o  a d e f h i t a  . . 

resistance. 
. EO detonators pi. mek. An sFprskus is being 

des ignad t o  ?late the par te  auhon;a.ticnlly. 

The most >rodsin€  n!cthod for @otcctinC Uraniui 
from atmospheric corrosion at olavated toiripwaturc 
appews t o  be a diffused coating of nickel, two t o  
three >ale thick.. Xrqro;ierly diffused cadlriun, eino, 
si lvur zmd nickel .have noc stood up more .thi 6CU bours. 
Several uraniur ;isces haire baa plntcd arid a m  be ing '  
tosted. 

The schedule for B p i 1  is rapproximatsly 
S l a t i n  
Viibla , 

A ten zii Gatinurn zire is being 3lprtsd with cobalt 
t o  a t o t e l  zhicknoss of 60 mils: YhiS job is f o r  
D r .  Nolan arid n i l 1  5s co!z;leteLd in o fen d a y e ,  

?he . i ~ r o g r a c s  on the desos i t i o n s  of ureniuim fron: 
fused salt. has been abandoned, temporarily dub t o  . 

lack of time. Uranium has been deposited frm a law 
torcixtataire b t h  and has been canfirmsd by analysis. r 

220 

Thoriun z!etal has beon d e p o s i a d  successfully from 
R low tanFera'r;ure bath., A molt  of the depoelted 
ca ta l  is h i n z  ;,ra.jnrod wid the button will be . 

analyzod quantitatively, 

Thirty pounds bf  berylliun i;ovJdar xcre xi11ed to Miscellaneous hot 
prossing hot; pess inc  mixtxres t h i s  ~013th. 

"e? llbcrn 
Schxi tz pu.9cler is a.lnost co:r-.r;lc",d. 

Ti13 dcsiLn work ori .the reoctor to puriry beryllium 

D i e s  for tihe boron carbide axprirnntal  ;rocrani h a w  . 

just h e n  co.zyletad ~ . n d  cx:&rizentol work w i l i  ; '5egin 
60011. , 

. .  . .  

' A  I 

Dies for the fabrication of, a C.mg.sten carbide 
extrasion die have 'men drann u.2 nrid eubriiittad t o  the 
sho?, This w i l l  !x one of tho ~ : o . s t  difficult carbirio 
fabrication jobs att;o.r: 2ted by this grOuso 

. 

23. Cancrifugsl and L i t t l e  work accornpli.shzd tf; i s  %on i;h bscnuse of 
' WTEFitTSnt C E s % b E .  absence of ;ersonr.cl for discharge, 

Vhrnick 



. 
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10, Corrosim Frotaction No aork khis sontho 
. of a l p h  ;ham ;.lutoaium 

.English, Jagcr, Liskin 
.r 

1 

. .  



Judics 

2. I' 25" production 

Jucl ice 

XEPORT 

3, Rocovcry Of "25" 
fabx.ica:tim rcsidces 

. Belchnor 

4, Racavery of 1'25" reduc- 
. t i o n  rasiducs 

Rrodshav, Xil'lfnson 

-- R. .Dm Baker, Group Leader -- A p i l  1, 1946 

PROGRESS 

L a p e s i m  oxido rcsduc tioa crucibles racsivad from 
?Jarton Cm:pany ;vere ?astsd end fourrd 'a 'oe very 
satisfac wry. 

Snzples of r a d i s t i l l o b '  Ca from the New.Sngland Liiiic 
Coo wi-e testmd. Analyses sho;.=ed tho Ca to ba fair 
w i t h  resseck t~ 8 ,  Al, W, e t c D ,  bct tne Mz oo-nhnt . 

was .too hi@ .ts give  successful raduc.tions. 

. 

. .  
' 

Production 1imiCe:d cue Go "Seiss. mid McKie bsing 
away for ,  .disc.hargcs, 

46 kg. 03 T as the 'f luoride was rcmwcd from tha 
ship2ing cont!ziners n:id storad.. ' 

l h s t a l l a t ion  of the &lass lined k e t t l e  for the 
disco1vi:y; of reduction l inaro  was coxqle k d .  
solution-storage tanks verc conplc",d mx3 all l i n e s .  
tcoted for leaks. 

A11 

.: I . -  
I- - 
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20 

90 

4. 

The m a l  cc nci ijc t ivityo 
Dotcrniaat ion . 

iio bc r t Spot t 
H. Banosi 

S e l f  diffusion of 
G r  anium 

Enm?so 1 
N. A. Brown' 

, 

. .  



GROUP CUI-11 ENEiLY REPORT -- So Cromr, Group Lssder -- A p r i l  1, 2946 

1, 

JOB AND PEXSONNEL PROGRESS 

Gemral plant operation 

Cromr the arat. t o  obtain mil i t a ry  discharges. Oprationo 

A l l  process operations w ' c m  shut  down during the first 
two weeks bocmu8e of  lack of prsonnel ,  who had l e f t  

w i t h  akelston creus s e r e  otarted M a r c h  18, Curing 
tho shut down period a number of' maintananca jobs were 
oompleted , including c lear ing  of s l ec  t r i c a l  d i f f  i c u l t i a s  
in the precipi t ron exhaust air f i l h r a ;  sebting of a 
gnsoliris powered emergency pmsr uni t  for o p r a t i q  tha 
s i r ens ,  public address system, and soze l i zh t ing)  and 
the i n s t a l l a t i o n  of a 140 ofm notor drivan air conixessor 
and e l sc t rodryer  in the  air sugply system, 

Ths raduc tion room was olosed EGch 29 by tha H o I o  
Group bscruse of high f l o o r  counts and could n o t  bo 
placed back i n  operation because ci' the rofueal  of . 

painters to work l a  the operatifig area6 without extra 
coaFnsatim, for hazardous worko 

2. D? West building The f o l l o w i q  number of jobs -re completed .during t h e  
maintenance month of W c h  in maintenance for DP Yhsto 

r 

DP Plmbsre 106 
.BP Electricians 85 . 

DP Machine Shop 27 
C $hop 40 
V Shop 4 
Tin Shop ' 9  

: Glass Shop. 6 " 

Tech Area Gena . 61 
DP h i n t e r s '  19 
Post Shops Gana 

. .  

Total m 
During thm last OIiO meke  of I!hrch there have been no 
s t ~ a ~  f i t t e r s  working on the s i t e  because of no 
hazardous say. The DP p i n t e r s  haw@ not worked in 
Bldgs. 2 ,  3, 4 ,  5 bbcsuse of no hazardous *yo 

\Vat chemistry operations During the month of'hkrch the p x i f i c a t i o n  process w a s  

Pithan, Alldredge, . t i m e  72 W Lot8 were proosssed. This reprosonto 1.5 rum 5 : s .  

Kratzcr, Gibson, Lovre 

' 

. in o p r a t i o r :  for w * r i d  of 9' dajls, and during that 

.par working day or 3.5 runs i;er day of a c t u a l  o ~ e r r t i a n .  
The procsss was run at l Z 0 $  of maximum capaaiky. 
(based on G hoods i n  operation). 
the ,osriod cf h r c h  1 through Esrch 18 due t o  personnel 

. when the arocass was n c t  i;n o-coration, varioue necsosary 
chaqes nsre  ntade in process oquip,ent, and mn effort 
was =de t o  lower the contsrnination level  in the  working 
.areao 

. ' 

No rum were  .mda durSn6 

, shortages cerurctd by SED discharges, During the ti= 

O p r a t i o n  2 (Recovery I) ixocesssd a l l  supgmrtant 
. .  . -  



GRC%lP C l G b = l l  EONTKLY REPCRT -- 8, Cromor, Group hadsr -0 A p r i l  1, 1946 

5. (cont,) solut ions eusplied by the i iurification o p r a t i m ,  
Vesssls atxi pipes containing oxalate supmatan t ;  f r o ~  
pur i f ica t ion  was weshed with concentrated €El and about 
100 gram of plutonium were received by this prmedurco 

,Equiplaent for Operation 3 (Rscovcry 11) .was not wed 
for plutonium p-ocasaing. 
proceeded in a sa t i s f ac to ry  nannero 

O p r a t i o n  1 (Solution p e p r a t i o n i )  furnished a l i  
nocaeeary solutions for other opcrationo. 

Necessary equip,llsnt nodificakion 
I 

4, Extraction o,ncrations Those operations weca hal ted f o r  most of tha m o n t h  by ' 

dlsohargo of en l i s t ed  prsannel, but rosuwd on a reduoed 
In  Operat ion 5 

(Dry Chemistry) 30 lots ;vera pocsssed with  an average 
conversion f'roo ti10 oxide of a2proxieately 9350 
t o t a l  of 12 mductions on the 400 grem scale were mads . 
i n  Operation e with an average, calculated yirld of 98.s0 

t i o n  of g a l l i u i  alloy. In one inatance 77 grms of  alloy 
xere added xvith an overa l l  yield of 96,4$, 

Kolodney, d .  We Anderson,bnsie i n  tho lat ter part of the nrcnth. 
Raioh 

A 

r Three of these reduotione were prforned with the addi- 

During tho  month, 205 k i l o f r m s  of metal wero deliverad 
to CMR-7. for devsloplnsnt research. and an addi t ional  

A l t n w g h  .most of t i e  p?rsonnsl i n  -these operations 
were discharged during the month, the two assemblies 
for the Navy Test were conyleted ahead of schedule. . 

Re-tooling is now in progrt8s.s t o  ,%miit fabrication of 

. .  
. lo? kilogrtuoo are in etorage f o r  this &roupo 

' 5. Fabrication operations 

X01Odnay , ItcCh6sney 0 

hvirison, Covert 
tho fao t mac t o r  lugs . . .  

6. Administrative. m c t i o n  Parsomel. Strsnght of group: c iv i l ians  , 79 j .  
miliary, 29; t o t a l ,  108. 

o iv i l i ans  ware amplojedj 44 SED'S raturaed to  the 
group as c iv i l i an  szployees; job offers were obtainod 
for 12 SED' s and 10 ne% c i v i l i a n  em~loyeao. . 

h r i n g  the month 50 SED'u 
Haasan; Iablotts, &!corny l e f t  t h e  group; 8 SED' u joirrad bhe €roup; 4 new, 

A survey was nada of tba nuzbsr of amploy~es who aro 
expecting t o  leaps the Site on June 30, and the 
praliminary r e su l t s  of t h i s  eurvey show that the 
fol lo-hng rc;lace!mnnts w i l l  hava t o  be obtained: 

28 operators 
. 1 warshouseman ' 

1 bus.dr iver  
1 merinton'anor order olerk  
1 maintenanos night supcrintsndeak 
1 head bookkosper . 
1 bookbeper 
2 maintenance inspectoro 
2 oecrotar ies  . 
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Tech service group 
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-- S. Cromer, Groug Lsader -0 April  1, 1946 

Procuronsnt, A now requisit ioning s y s b n  was guzi: 
into e f f e c t  t o  cover the procuremint and issuance of ' 

d l  material8 stocked by tho section. InvbnCYorjring of 
all materiel in  Warehouses 5. 7 and '8 was undertaken, 
m d  a cardex sptsrr; is baing s e t  up to keep an inventory 
os" 4.1 o x p n d a b l  and p r o p r t y  i t e m s .  It is  exgaatod 
that t h i s  system w i l l  be comglotsd and opr . - t ing  within 
the next two i~e6ke. 

General Ssrvfces. An average of 25 noon moala and XO . 
night zeals were supplied osrch,day during the month, . 

This sirrall nirmbbr was ducu t o  the l imited operation of 
t he  plant. 
from Wast Easa and inado available t o  c iv i l ian8  for 
one mal a day. . 

Om bus driver m s  discl~arged durhg  the month'and two 
new drivers have k e n  reqcssted. Pour j an i tors  xete 
diac.%rged and nine new men hi,red, An average of. 2% . 

absenteeisn has c u t  the  efu"eci;ivo janitor force t o  
only 24 s e o p l ~ .  

S p c i a l  mal t i cke ts  have been obtainsd 

3acovery a Opera'don 2. A modified yrocoduro' f o r  
recovery of 49 froa .the oxalate supernatant Eron the . 

pur i f iaa t ion  o p r s t i o n  i a  being used with ,sa t i s fac torJ  
results.. In the original nethod the oxala'ta o u p r - .  
Eatant \vas d d e  .bash by the addition of KOn, pre'- 
c ip i t a t ing  moat of the 49 as a hydroxide. 3uri;her 
recovery was effectad by t ranefer r ine  t h i s  supernatant 
t o  mokher vessel and p s o i p i t a t i n g  aluminurn hydroxide 
bj the  addition of alminum nitrmta and KOE, 
nmw procedure, the sup&nabnt i e  ac id i f ied  w i t h  
oi t r ic  'acid bsfora the addition of aluiiinum nitrate 
and KOH. . '  

In the 
' ' 

Recovery. Opra t ion  3. "he Tech Service group has 
assisted in .the preparatiori of oprational ;roc@dures., 
It has also  helped su-wrvise cone t ruct ion c~c t iv i t i e s .  

Purification. Opration 4, 
the prosant purif ioat ion hood has .been Eivcn top 
priority. In this nock-up, a new mrifioation 
apparatus n o t  deviaein from the present i s  being .hilte 
The =lost pr.s i s tsnt  h g t ;  of the :?resent system w i l l  
ba mmavsd. On heat t ransfer ,  tests show. that it 
is  umacessary t o  oiroulate 

The p l p o o d  mobk-u? of 

carbitol  heat tre.mfsr 
medim. 
haatcad lend.cooled by separab co i l i .  

It w i l l  tm a i r  agi ta ted i n  the jackot and 
A new stirrer 
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GROUP CXR-11 MCgTBLY REHRT -- So Cromer, 'Group Laador - A ? r i l  1, 1946 

7. (cont.) asselably employing a f lox ibls  coupling betyeen , 

motor and shaft, and two harings Eounted in' a o w -  
pisca housing is  boing designedo 

A 1/4 scale  mock-up t o  aid in Flaming the Piping' 
diagrams has been conpleted, 
the ~ e s e n t .  chemistry but considerably different  
engineering is  under cons tructian. The other extraction 
will be pcrforaed in a packed c o l m  and stripped in a 
smaller column, rather than in in soxhlet type extractoro, 

. ' 

A second mock-up using 

. .  

Tho I-appratus i n  the podGction hoods have been 
modified to handle the new t y p  RT Bombs. 

Rocovery, Opration 14. 
to handle netal and m t a l  oxid8 recovery. Equipmnt . . 

necessary is h r g s l y  here but eaplstmction has bean 
pastprzed' pending changes in propoled ohemistry. 

r . .  
This is a projected opration 

Gbneral.. Transfer Cans. Transfer cane to replnoe wle 
boron cans are on ordsr, They consist of etairrlt~so , 

steel carrying frarrie withan expndsbls innar liner. 

. .  
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EFOET -- No BY Hinoh, Group Lsader -1 A p r i l  1 ,  1946 . 

~~ 

lA, Uonitoring i n  Tech 

T r i  bby 

Area 

Broim, Cox, Gilbrt, 
Jonas I Uontoya, Sucl ler ,  
Y i l l i n s  , Reynolds , Roth , 
Serna, U. t'aldez. S. 
Valdcz, E.' V i i i l  

-21- 

. PSOGRESS 

Analysis of water from the su;ap.ia the Rio Grande 
Riy6r bed, which supplies. water t o  the S i t e ,  was 
continuo6 durinc the aonlh. No aontar.lnrition due t o  . . , 

rad i oe laEents has been de tec ted, 

Eight Filter Lucans in the Tacimicvl Area h u e  been 
converted to allow the, 1 x 0  of a manonstor t y p  of air 
flow .nemr. This replace8 ths old feather type of 
flow indicator and has aliclinatcd the laaka in the 
air t u b  associated with it. 
t o  dotormine the relativo e f f ic iency  of thaso' two ; 
types of indicators. 

A new room has boon reservod a t  the'sito Hospital for 
persons bk inc  h e 4  t!i passea, The rooat. has accomodations 
for eight seroons .instsad of four. This will auks it 
possible io fncraase ti- nunbr of sersons taking tbie  
t o o t  to iizolude approxi'mbly 160 p r s o n s  pw month, 

' 

'%6ts a r e  being conducted 

Duriq the month monitorin& o f  room waa carried on in 
buildings D , .  D2, D8, Sigma, H, U, and llG, usinq the 
"Pee Wee" , the ''Pop& the "Zeuto" a and tho Viotorsen 
Gamma Survey &etero 
dai ly  average of 176. ' The. corresponds. t o  agproxiiataly 
19,500 posit ions ohecksd, o f  which 680 were high counts, 
A new system of numbering r0o.x i:ositions ha6 k e n  
doveloped and sill b gut into effect April let. 
is.also.plamed, both at DP West and Tech Area; t o  
extend t h e  dai ly  room eurvoys, which are at best a 
spot check, ' to  include m c o ~ ~ l s t o  and thorough survey . 

of one labratory or o;;ersc*ion room enoh day. 

2677 room woro ohsoked e k h ' o  

It' 

Air con'tanination tests ware. oontinuod' in D ?milding 
and the surrounding areas. A coqarison of counts . 

run in D b i i l d i x  . in  Urch and i n  February follows: 
lo. of Maroh Maroh Avo Feb. Abo 

Loaation Tests High a/rq/L o/k/L a/& . 

0 .io4 .. 15 0,0548 00 0054 00 0021 

-- 
, :D lQ7-' 14 . 00 295 
D 126.':. M. . 0.0031 . 
D a i i  ... 14 ' 0.0260 
D 311 Ea11 14 000U6 
D 320 .. 7 ,000078 
Air Look 14 000183 . . '  

o.so168 Irien's' Rocn 8 

No everaga fair .  count '.exceeded 
*ha month'of M8roho 

. . _ .  . 
I : . . . .  

0,0088 00 0118 
0.0016 
0.0056 . 0.0049 

. 0.0059 0- 0123 
.0 .0~38 
00 007' 0,0117 
.000112 O o  Q145 

.O.OZOO a/m/L i u i i i g  
.. .. . . :. : r . .  . , .... 



. -22- 

G;SCKTP CUR-12 3I:C)ITHLY PZEFDRT -- We E. Iiinch, Group Iaader -- A p r i l  1, 1946 . ' 

U. (cont.) The to ta l  svcrago of a l l  air oounte in Fabruary was 
O.OO8l c/m/L., The total average of a l l  oomts in ; 
brch  was 0.0061 c/dL. 

T A ~  average of a l l  nose counts in the Tooh Arear.*as 
5 a/m; the highest average count 'was 24 c / . j  the 
highest . s ingle  count was 175 ~ / m / ~  

A t o b l  of 962 hsnd counts was taken, of which 24 wera . 

o n r  tolcranco (500 o/a) d b r  washing three t i 1 n 0 3 ~  
The avsragc of a l l  counts p1a8 152 c/m; the highest 
average oount'rrras 537 c/m;, the highost single count' 
was 2,000 c/xo 

r 100 s e p r a t a  i tons were docontsninatod' during hrch.  
1000 pieces of contaminatod glassware were washed, 50 
requirinc rewashiq. 

Two contminatsd RCOid8nt8  occurred during the nonth. 
One was due to  a scientist cutting his finger OII EL 

dim hi&ly contaxhated w i t h  49. One yas due .to PL 
technician sp i l l ing  HNO, solution on a hot plate 
and burninf;. h i s  fnco'and eyo. Tne solu,tion WRS 3ot ' 

highly oontaininatod. 

1B. Uonitoring in DP !%st During 'the month, monitoring was done Buildings 

' 

area . 

. . mias checked with 8 dai ly  avsrage o f  8. A total  of ' 

w. cox . .  . 313 high oounts m s  fmnd with a d a i l y  average of 16. 
216 counts above khe range of the instrument were 

' Bppler,, Barmrd; Dmcker, fowd with 2oom 317 the gi.eatost offendor having 67' . 
Fox, Greening, Ideas, V. suoh counts. 
Bartinoz, Nort.hrup,. 
Potersori, ?rice, Rendell,The average air counts .for DP West ark as follows: 
Soanowski, Third, Ward ,- No. of Maro High Mar. A m ,  Feb. Avo, 

. 2, 3, 4, 5 using the " B e  Wee". A t o t a l .  of 1E3 malm . 

Young . Looation Testa o/n/L o/m/L " c/n/L 

. Stack $1 19 
Stack # 2  19 
Exh. Bldg. 2 16 
ExhpBldgoS 20 
Exh.Bldg.4 18 

. Rom 201 '10 . 
Room 215 9 
Booq 308 4 
Room 513 8 

Exh-Bldg.5 18 

Roay'QO8 3 
Bpm 413 4 
Room 501 'E 
BOOB 506 6 ' 

Bow 513 . 5 

OoOOO7 : 

G o  0007 
0,0126 . 
0.OOlS 

, 0,0117 
000057 
0.002s 
0.0129 
000068 ' 

0.2519 
0.4998 
0,1295 
oe eel1 
00 0016 
00 0757 

00 0002 
Qo 0002 
0. GO10 
00 0004 
000007 
0. 0014 
000009 ' 

0.0028 
0,0045 
0.0419* 
0.1689* 
0- 05'965 
Oa0007 : 
00 0007 
coc327n 

03 0008 
0,- 0006 
o* 0003 
ooooes 
0.0062 
0.0022 
0. am7 
0.0016 
0.0089 
00 0110 
0;'0409 . 
0.0100. 
0.0674 
cb 001% 
s. 0058 
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GEWf CMI-12 KONTIILf RZFORT. - Yfo E. 'Hinch, Group hader -- 
13. (cant,) 

. .  

1C. Honitoring in 
DP East area 

Tn'agnar 

. Cole, DUITII'OSO, 
' Fisher, Folcy, C. 

Lopez, ,bscczronos, 
Rupsrt, Theyrsr 

A p r i l  1, 1946 

*Roo= 31.5 - ?his high average was p-obably due to .the 
aonstant opeaing.and repairing of hot hoods in this. 
rom. 
*Rooa 608 - This high average 1s dui to II single' e a u n ~  
end may have resultad frm the oponing of a greater then 
averago nuabr of transfer oonbiners on tbt day in 
Operation 8, 
*Room 413 - This high ccvcrage.was due to a s inglo  high 
count on the 22nd and, cannot be acoountod for, . 

*Boo\ 513 - The intake fans oere shut off for several 
days proba51y accounting for th is  high value inasmuch ao 
the. count went d p n  after  the fans were turned on again. 

Tho t o t a l  avsraic o f  all air  oounte for February m a  ' 

0.0064 o/m/L; the totR1 averago of all air cmrite for 
W c h  WEB 0,0075 c/a/L. 

0Om.t; average for a l l  DP Kent for W c h  was 
the highset  ingle awrsrge nom count -8. 

highest singla count was 158 o/% 

'ha  nosa cow& amraga for ttio Contminntad Lmundry for 
Xbroh was 6.5 C/mj We highest eingh average no88 count 
was 11.3 C/B; the highest single count was 46 

110 hand' counts were taken during the. m o n t h  beoause of 
ins trumeot trouble, 

. 

89 items w6re handled by the DceonCamination Room during 
the month. . Tnose oons i s t s d  of 27 "I?" containers sen* 
to proooss; 8 "W" containers returned t o  Q e C b ;  9 l3P . 

t a l k s  returned to etooki 6 Diver's Suits claaned) ' 

21 too l s  cleanedj 17 glass oontsinars aleanad. 

N o  omtami.natad acc ideuts oocurrsd' during tho month. 

The standard decontaminating solution (E$ .Igspal, 2 . w  
sodium hj-pooh1ori.W) furnished b j r  thie group, has. 
been su?gleinanted w i t h  a 6 Norm1 solution of HC1. 
are available in  quantity. 

Both 

A total  of seven F i l t e r  Quceno WILS checked ae;a.&at one 
machine, sa1oc"bd as the most rocurate,  for couparative 
air  f l a w  V B ~ U O G ~  Of these, aat ls faotor~  canparstive ' 

figures wore obtained frm only five rrsohinee, . 

There WWQ no Viotoresn pencil chanbzr roadings oolloctod 
during tho moa:i;h slncs no work was done on neutron 
sources. 

' 

Thu positiva pressurn in Building 52 has bean below 
nor.na1 durine the 1a.ttar :art;. of the month. Tha, 

a m .  
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1c. (corit.) maintenance d e p o r b n t  s t i l l  i s  attenpting t o  f ind  the ' 

cnuseo Stack air flow values w i l l  be availablo within , 

52B +A 52 Buildin$o 
, the near future as we11 as da"a on the a i r  supply .Zrota 

During the month, 2540 positions (including room floors) 
were chaoksd in Building 52 with recordabla readings in 
528 instances. 
docontamimtodo It was nacesaary t o  "close" 130 room 
u n t i l  they ;.retrs clemod. 
have &en declared 0lr.bddod are being replacad. As a 
rosult , tho "attami>tsd cleaning rocord" of ernbddad 

is nob included in this report. 
tha dry and wet chodstry roans i n  52 Building will 
be closed to a l l  oprat ions  exaept decontamination for 
a period of at l east  on8 weak. 
"hot" md can be broxht under control only by this 
method. 

Air conCarinqtion d a b  gathered during the rncnth from 
Building 52 and 53 i s  as follows: 

Of t h s s o ,  only  l@ were sucossofully 

A l l  porcelain swfaces, which 

'arms for the month is  oil no praotioal w e  and, therefore, 
I t  h a  been decidod L!at 

r 

These rooxs are sxcessivaly 

No. Of Marm Eigh IL6ar. Am. Peb. Ave. 
Location TSS- a/m.~ C / d L  G / d L  

5 203 ' 7  00420 , 000961 .' ' 010924 
5204 11 0,744 00 204 0,146 
5205 10 Ob 555 0, 107 00 0950 
5207 ' 19 0099 1 . 00506 ' 0,0962 
5 209 9 00 783 00 167 0.0186 
Pel0 19 - 00882 , 00 223 ' 0,0475 
5214 19 . . 0,914 00522 0.295 

. 6226, 5. ' 000290 ' .0.01.72 0,0068 
5 '  @o 3 14 0.0839 O a  0164 5227 

.5228 ' 6 . 0.0468 0.0118 '0. boss 

6250 7 00 0220 00 0120 0,0159 . ' . 

s-2 18 00 564 a109 ' 00209 

F.He ' 5 0,885 Od 380 00 0613 

5229 5 000028 . 0.0024 00 0018 

s-l ' 17 ,00477 , 0,0976 0.0947 . 

A. Do , 20 1.180 0.687 0.466 

There were 22 air smp1e.s col lected during the rnonzh 
w i #  readings in axcess of 0.6 c/m/L. . This was 12 
per oant of the total number smplod. The hi@ counts 

. in Xoom 6214 were. attributed to "hot" oonbninatmd 
glass containsr rchiah we0 found very near to the Quean 
on several occasions. Techniclam have been Instruoted 
to koep all such itens amy from a ir  sacplors. 
balance3 o f  tha. high air Samples CM only be'attributsd 
to exoesaivoly high room counts on their  respective 
days, and, FOsSibly, t o  tho fact  that t h s  sir conditioning 
system seam to 'bo defectiveo 

Tius . 

2 .  
4. 



. .  

(oont.) Thtl sverags of a l l  air counts for Haroh was 0.258 c/iiL,, 
This is 1,9. iiimes the .average for February. 

I 

r 

r 

Ins trmont sac tion 

A to&&l of 994 haad counts was taken w i t h  an avoraga an 
8501 o/m.' 
The highest average mokly cocnt ysas 14,085 c/m; tha 
10c?rotiit, 4967 c/mr 
(mer 50,000 CAT) the  h i g h a t  being 500,OGO .c/& 

The avcrerea' of , a l l  nom counts for &!arch was 127a6 o/m, 
which Y ~ S  1.7 tinos tha t  of Fubruary' s average. 
was on0 hich count of 24,460 c/m recorded during t€ie 
ztonth. 

This it3 1.9 tixes that of February*s results. 

Tnqre were 30 high oounts recordad 
, 

There 

1136 .piacos of contar~inatad glassware were' procosaod 
during tho. month .with 55 p r  cent requ.ainc further 
y19 s hing 6 

There werer no contaminn bad accidents .reported during 
tho month. 

EECH AilEA' - There naa no &mater ins  krumnt 'breakdown 
during t h i s  leonth t'mn usual, nowover, bmause +he 
insk-unent sacaon prsonnel  vas,  for the greater, ;:art 
of the month', only two i n  number ias trmsnt  msrinbnanas. 
m s  nt a low ab& 
respnaible  for t h i s  s i tuakian,  ' 

In the near ,future; it will be poesible to ?ut the 
new typ'chicago Eand Counters into servioe raplacing 
the ouhodsd Mathane or Xathans' Convertod Counters. 
l i n e  w i t h  this , joXioy, Zsutos w i l l  roglace 'Plutos a8 
rapidly as possible. 

Tho canversion of old laundry roo= in'D-2 into a ' 

mondsrn work storeroon for the sec%io2 'ms b c n  started, 

Rapid discharge of ths S.E.,D'o wa6 

' 

In 

. . : '  

DP %st - vlork 'ems startad in.. the latts:. Part of 'the 
mntn  to h v c  a l l  Zautos a d  hand counters in th i s  area 
in porrect working order. Du9 t o  the lack of n a n p e r ,  . 

L priority system wss introduced to sscertstn t h a t  only 
nseded ins Imimnta uere given servioef.o 

Ten a m  f i l t e r  units for f l a t  filter sazqles w c m  re- 
oeiyedr 
coun-biq unitso Upon arrival, these c n i t s  will bo put' 
into service in this  area. 

Ter. more ars eximctmd. along a i t h  their  rsspectivo 

DP Zast  - For tho most  part, the i r s t r w a t  problear 
m a s t ,  was.  haEdled in tho s e e  mmer 93 in the 
DP W e t  area. 
by using a "Lo9 blarooa" p r ~ b s .  Addit ioIul  Zaus type . 

instruinants were ordsrgd, mcaived , and pu*b into aBrviCac 

The Clinton ?oppy brgolkdown \vas solved 

Iaundry - L i b t l e  trouble was experincod in t h i s  arOaO 
Mans for E hand .. . . . oourrter for CEO bx laundry workera 

have been mad&, 



I. 
i ' 

4, Contanlnated 1aundr.y 

i 
1. 

8 . 
1) 

Ponton 

Hsdlsy and S t a f f  

5 

, .  

C o w l i n g  

'60 Xiscellrneouc - 

. 

Gsneeal 0 QuSy v i b l l y  neudad ino$ruimnl;a LWIW 
semicod idurinz m c s t  of th month bscmsc of the shortage 
of p r s o G i 1  .in th i s  ssction. T ~ U W ~  new ken (out of on 
ezpcted f37c) arrived durine ths last waok of Earoh. 
These m n  should gsc~mtly a id  ths section in meting .its 
obl ipt ions .  . 

iyiien tho ssction coms t o  i t a  full oomplamont a+ 
.parso9a61, it is plymad t o  put all apre  instruiucnta, 
n m  on b a d ,  in w9rhing ordar asd t o  make frequent , 

checks of all instmuents being used; also, to a a l l  

- 
. 

. .  

. in e l l  issued ine1;1-urnerib from time t o  t i m e  for routine 

~a aoon is a l l  inatrunont;s are in satisfactory working 
order, development of new 'type instrumsnts or improve- 
msnt af the .,mesent ones w i l l  b s  und8r.t8keuo 

6 8 r V i C  in&* 
- 

,The W t a l  number of items processed by ths  laundry for 
the rnonb is as folluws: 

1. Total 'protective.  garacnts .44,160 . 

2; Respirators 942 
3. Tab1  iteas procoassd 35mZ .' 

4. B s w  surgeon's g.lovcs issued '7,484 
5. H e w  Olog8 issued ' ' 30 

I 

'. A11 CMl-&2 equipeat stored, in Warshouse $8 was moved 
to Warshouse $54 at DP. It ivas agrsod thrt', except 
f o r  aortain itears, the laundry at I)P S i b  would be 
r'asponsible for etocking and ordering all aaterials 
=sed i n  the 7 S r i O U S  Rectloons of tha group. 

It was also s&wd khat no more gloves 'would bo vrashad 
for Bay0 C.anyoa. 
stock 8s required. a@ furnieh saxeo 

Ins b a d ,  CUI-12 would absorb t.bir 

. A  new respirator a i d  and a draining table =de oi' 
6taLnless steel weyo ordsrsd t o  facilitate, washide of 
res sirator 8. 

T b  a!eas roo= tsbloa, ChRli-8, and cabinats i%mrC 
painted with whits onaasl. Sevi?ra!. s sc t ions  of the . 
mil's in  th3 c10t;has marking rcom and the otorerooa . 
wsrs a l so  pInm;ad, 

.Drily raoords -re again s e t  up for M. Buildingo 
There sera no other additions. or changos in the  work 
done by th i s  saction. 

.With tha dopslrturo of  Vi. H. Einch on A p r i l  1, 1946, 
James. Fa Tribby w i l l  be. Acting Group Leader of Cm-12. 

I .  

rJ 
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UONTXLY PROGRESS REPORT OF m?: CHD.XSTRY im Z!ET.QLLUNY DIVISION 

. .  ?4arch 1, 1946 

Plutonium production'by CXi?-ll at GP Viest continued at r: hisn loved during 

the no?th u n t i l  virtuc;l shut down on Pekruory 25 m s  noca~situfed by dischsrp of 

a'larga cumber of ailitsry pars3nnal?r 

of the diochargad ran. togothur  with o o m  rieiv personno1 will 3e aveilablj to begin 

It is e s t i m t o d  that a suf'f'icisnt proportiot: 

operations durin& the wook o f  Harch 18, 'This shut aow. will not interfere w i t h .  ' . 

the delivery of tho assemblies for  the  Kuvy Teat,  

the f a e t  rsaotor Will, however, 50 dsleyad ubout three seeks,  

The produotion of  matarial for 

- A n e w  group ChB-13 under Uuff ie ld  has been set up to  fiixi new mothods of 

purifying the Hanford product. Tho present methoc! i n  which an othor extraotion I s  . 
, 

the mtt iqiortant seep is ,not..satisfrsctory for long continuad operations, Thoro 

is .close cooperation w i t h  WR-11 on thasa Froblans m d  Duffiold is a riember of tho 

Plant Comnlttee a t -  DP G'3st. . 
r.l.._ 

i 

I 

T 1 k  
I .  
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~6 a.mattsr of general interest tho invastkgation of U-PU alloy8 ius  De& in 

progrsse For som tima under a l o w  priority, Prcssnt rosulta indicate that in the 

rung8 65-80 atomio percent E, tho alloys are not stable in air and orumble to 

p d e r ,  This Is i n  or cloee t o  the composition ranee being considered by the 

Chicago Project for a brooaor p i l e ,  

Heeearoh m r k  is. beginning in . m s t  of .the croup buk a t  6 slow rata. 

Tho sorb in nost groups has been :handicapped during Februruy by abeenos .of 
. .  

psreonnel for military discharge, and this w i l l  oontinue well into Idarch, The 

gmup leaders hum in Cancra1 preferred the accelerated disoharga policy as it 

will enable thsm.to make nuch more d e f i n i t e  plans after A p r i l  1, 

Eric R. Jatte 
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GROUP C?IR-1 IdONTHLY 'RSi 'CW -- Pi, !I. Ashley, Altarnutb Group hadar  -- hiarch 1, 1946 

FROGZSS 

1. G a l l i c .  ac id  anilino Farmt;e and c i t rs ' ;e  baffers ?.'ere tr i ed  in an attempt to 
adjust tho p3 of the separation. mctiiod 

s ixi 

25.. Su::mury of mnalytioal ' 

services 

Sacho lder 

48, Cateminat ion of Fe 
and Pii in Hg 

51, Xothod far CuO 

Sullivan. ?:exlor. 

No b 

1 
5 
9 
1 
7 
5 
5 

- 

- 
Total 28 

Ths nethod 1s boing oxtendad to include two mro ~ ~ t r i c s o  . 

very well and at prosant the Fa is being vJdrked up, 
and 1i.e poader, The, PbO chockad the \?orking aurves 

. .  

Tho mthod is s n t i s f e o t o r y .  

Drr.t;a for vmrking curnos abo.re 100 ppn arc modr below . .  

this i xpur l t ia s  ' D Q ~ ~ A  30 intorTerc.. A szioothqr a& mr'c 
reproducible aro discharge is baing boked i n t o .  



OROup C n - 2  MONTEILY REPORT -- X. €4. Harmon, Group Leader -., larch 1, 1948 

JOB AND PERSONlilEL PROGRESS 

1, Redioaasay of Pu Sixty-savin standard radioassays for 49 mre -carried 
samples , out in Fubrmry. 

Bradford, A. Bro;ming, 
Ludwig  

' 2, Servioo and calibra- 
tion of det;~ation 
instruments 

3aintananoe q d  check of olaotronic equipmnt for the 
- radioussay of Pu (job l).continuas. 

. .  Sturgoss 

3, Solubi l i ty  detarrnirra-. 
t ions for Pu compdinnds 

Browning. Dunhsm. 
Gqrner, Haman 

4, Osldatioil of' PU 

bmns 

5. Reduction o f  Pu . 

&bOrtS 

Ebrk hrrs b o a  started on (L dotarmination of the rate of 
solution of Pu mota1 and 
of t?ie Parrooyanide' and iodates of Pu. 

in H I f f ,  und on tho solubility 

A search is baing mda for improved mans of oxidizing 
Pu aom2oimds to tho haaverlent state.  

-4 solution of Pu(Tv) chloride in-2 H HC1 has been 
oasily reduced to tho trivalont state by the .use of 
h-ydrogcn and 8 p l a t i n i z e d  platinum catalyst. 
attampts on nitrate solutions were unsuocessful. 
is continuing In an attempt to make reduction with 
hydrogen practical for largo scala, 0pearut;ions 

Similar 
Fiork 

7 .  Dry preparation of It is hoped that Pu iodide  can bo prepared by the dry 
rorrotion of E1 with Pu(1lI) oxalate, ' Tha preparation 
hua h e n  t r i e d ,  using uranium e8 a atend-ina 

.Pu cmmpouada 
As yetr ' 

!3nber KasSsllr tkra ttisls with ureaiun! havo fa i l ed .  
Pamoi l  

appamtua has &on sat up for tho Cry preparation of fu 
cyanide. using anhyirous 3W and Pu(1IIj oxalats .  



GROW C a - 3  ?,fOtfTIxLY m B T  -- 0 .  S, Xartin, Group Larrdcr -- :.h:ch 1, 1946 

JOB AND P?,RSOH!fEL 

1. Initiator prodl;ckian . i 

Group 

. .  

2. Spocial preparations ' Thrm fo i . l s ,  1 
vnembars of.' the 
e leatroplat in8 

. . . .  

curio aach r;bre propared for use by othar 
group in davelo pine instruments 
tachrii.quas were employed. 

Standard 

Reinhart, Sullivan, 
Gil lospia 

; 

. .  
*." 

by evnporetlon of 

:. - ! 

..I.- 
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GROW C'D.4 !$,ilHTHLY BLIORT -- D. S. h r t i n .  Group Leader -- Karch 1, 1946 (cant . )  

r.- 

3., Couneine assays 

Iioborts I A b e l  
Fostar . Jannay, 
Taylor#' Thorims ,, 
Jensen 

4.. Ca lor imetry 

3oarner, Saston 

I. 

L 

5. Pkotogruphic fihwii-s 
. of Po d i s t r i b c t i o n  

Tho .old quartz fibor balance was used to vraigh two f o i l s  
prapircd by oleotrodoposition. 
woighod r i ~  Soon 8 6  possiblc after' removal' from the ?latine 
sa lu t ion  ... A suSsoquenf calorimstsr assay' fncliouted that 
the depos i t  contaiaed 0,975 ourios,  
and thers TJUS no signif icant  inarease .in wit ;h t  obsoi-oed 
during two 15 hour'axposures to oxygen a t  1 atmsphere 
(590 m RE),, ~ l i i s  indicated a mass purity of 9220 ~ t :  . 
should bo noted t b a t  tho Po content of Po0 is 93g0 The 
now quart% fiber balanoa i a  to 5a s a t  up to datamino ff  
the presoxt acouraoy of mighingsp 24%. can be improv3d. 

One of these f o i l s  %as 

It wei.@ied 237 p g J  
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GEIOUP W-3 YONTHLY W O R T  -- D, S, Iffirtin, G.lo!ip h a d a r  -- IJaorch 1, 1946 (cont.} 

J03 AWD PERSONNEL 

7 .  Distillation and 
protective w a t i n g  
StXLIdiCW3 

8 ,  Z l a c t r o p h t i i g  s t u d i s o  

A. Tap& presvura of 
Po 

B, Electrical oonduo- 
tivity o f  Po 

PROCRZSS 

No work dona, 

?Io work  dons, 
1 

The' ef fus ion ap?t%rratr;8 was rsassornbliad w i t h  some nodlfi- 
cations The 'vulya obtained by ??oinstock previously, 
4 x lo4 m Ng at 290°C, vas  chockid. Dateminations 
at othar taqmraturas ,will be contlnusd, 
that a tan%alum-tantului surl'aco under pressure seals 
sPfoct$vcly.against Po at hi& taqm-atura. 
gold gaskets ware tr iod and araved unsatisfac*kry, 

It appsara 

Copper and 

No work dono. 

C. X-ray and density kpparatus has boon set  up for distilling Po into glass 

zinc u3 a stond-in.ha6 boen prepared, 
studios tubas :'or the .X-ray c&msr~,. A test proparation U s i n G  

. ?~sjsu;ello Boamr 

10, Chanicnl proprt ias  140 work dono, 
of Po 

1 

! 
I 



1. 

,? . 

3. 

4. 

5. 

6, 

7 .  

% a b  oyzrationa 

P o l l  proparation 

Tr i t i t l m  pur if ioatio:: 

iJovenz.d, Potter?,  
Steinhar-dt 

BF, oqunttro 

Geiger tubes 

A. Bonrior 

,Tho third d i k i n g  of  s h i p n t . # l 6  gave a sourue of 695 
curios; the fourth n i lk lng  gave a 60urc0 o f  475 curies, 

l 4 O - .  Ydork v . 3 ~  continued on tha uptakc of La by Cap, in Ba 
LaLEo oquii ibrium m i x t w o s  and on tho par,cont of B3l4' 
,gnmraas counted by Geiger-Uullst coun%ara, 

Aduorp'biqn axprincnt;~  a t  25'C and a pE 4.0 have k e n  
continued t o '  dotarrrdno tho dissociation conatanti of tho 
lanthanua chloride complex. 
omstant .by the addition of YaElO, in one s e t  of erpcrl- 
rants ~ n d  HaClO, in another sot, 
using NUNC?, 110 change in adsorption was observed i-rhan. 
the ohlorida concontration wis ohangad, indicating that 
a lanthanum nitrato oomplcx is formd'xhioh has about 
t l l o  sam dissociatkm constant ns ' t h e  chloride rxxn~laz, 
Prdiainary rosulta with NaClO, indioata ihat the 
hnthrrlum chlor ide complex is LaClg-"" and tho dissocis- 
k ion constant is  a h u t  4G0 

The ionic strength was kept 

Ir. the sxparimnts 

On0 .nornrr:l wraaiuii f I l m ,  .ninei onriched uranium films a 

m d  039 dc~letc i i  urxnim fila w r e  prepared by tho 
alootrodopqs it ion toohniqw . 
propared by t h e  .zrc;pon spreading raethod, 

A sariqlt of' triklwn ?.;filch i G  ur.usuzLly large In ~131~710 
ana v;ank in concentration is still baing puri f ied ,  b 
aollactibn unit is being installed it- tho laboratorfee 

On0 nsgtuniun film was 

of Group Y-4 .  

ScvaraZ oxporimmtcl rum ot' the extraction orzlumns u t  
Om&a wore made with snriohed uranyl nitrate,  
i C Y 3  gi-%i.s oi' I&.% earichrjci n i t r a t o  Here puri f ied  for GroX) 
P-2. 

Four oho;:tbers w r o  filled during February. 

A p p r o x i u . b s l y .  

0 

I Eight uountors mwro ascrambled and issued duriw February, 
One spacial t-gps oountor .constructed by mother grorrp 
via8 filled. 
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GEiOUP CM-5 MONTjjY RElQRT' - R. D. Baker, itctirrg Group. Leader - ::arch 1. 1946 

JOB KYD PZRSONh'SL . PROORESS 
yc. 
. ..... J ... . . .  - 8 .  

I . .  1, Plutonium fabrication ! .  

studies 

Spind l o r ,  
Iduehlankrmp 

2. 

, 3 ,  

4.  

5, 
I 

6. 

7 .  

I 

Ullatornotcr studies 
of plutonlun 

rtothaft , 

Change I n  tcnparaturos 
with pressure . 

S i m n s  ' 

Gords 

Uranium r;ukal lography 

Chefey 

Mechanical tasting 

Xuohlenican;;, , 

" __. -- 
F i v e  1" diamatsr. d phase discs were propared for anothr  
division, Rookwell hurdrwss rnaeuramnts wre takon on 
those pieces. giving ac average hardness of. 82 o n  tins E 
soale" 

The d i a l  gauges wera cclibratod' anu a ~-adasie;n of the 
dilatometer consid9rad. 

?b change in s ta tus .  

Tha isothermal trrtlsfomtion studit93 of the 2s Ida-3 
alloy his been discontinued due t o  a laok of' personnel. 
B s ~ a r y  r o p o r t  WES proparod ofi this work, 
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GROUP ChER-6 idONT€3LY REPORT'--. J,-, &, Faub, Group boder -- Uaroh 1, 1946 

JOB AVD PZSONNEL 

, . hlullon, Lohrnan. 
Turner 

17; Canerel fouidry n w k  

PROCRESS 

Crucible prodtiction oontinusd at a noderate rate,, 
large 3e0 p a t  for mltlzq' beryllium -ms producod for 
Arnold, 
and P-4 .:ago crucibles, 
L-11 crucible, . .  

One 

Outstanding requssts wo for Y 4 ,  L-11, L-10 
.A now die is bine;  mdo for the 

... . -. . 

Ssvoral cad:nium WI-G for 3 a h  .soufcd holders, end fifty 
rods for "the fast  resc'mr mock-up were cast. 

.. . 

815 pounds of tubslloy P.?N cxidfzed acd proLunred for 
ehipmnt, 

Sovaral load hemispiwras to b used as ctolld ins for DP . 

fabrication units were cast,  B r h o  electrode was mdo 
for the electroplating soct;ion, 

Ylork has cantimmd on &he production of l i th im fluoride 
itisos and the iaitia': order should bo cora?loted within a 
. f e w  days. 

. .  



20.  Plastic sorvices Tho nix '3~s boon preprod for the mminder of the boron 
plastic zholls. A requost has &en =de for eight corn- 
pldto  s s v m b l i e s  czntnining unanridled *boron to  be used 

' 

aiurcti, itsmlii. 
Sla%in, Pouar , for trukiing ?urp35c'sc 
Gall:,, Z : w i g  

Six  GO, - P o l p t y r e m  hollow oylinriars b v o  baen ? i = ~ p r &  

cyli:ii?srs t o g o t i ~ r  i n  order to f o m  one long p i p ,  
I f a r  2 division ard gn attsnpt will bo r u i a  to bond the 

. Tho Croop Tost on Eicartu . l e  coatinuiqga the G t r r r F n  after 
450 laours 4% 2000 p i  and 6S0C bning 8,8 :nil& per inah. 
Tho larEa dit> f o r  riolding plwstio r fqs  for the generator 
t o ~ m r  is.belng m d s  in the shop, 
!itis roqestod ban.',ing of lycalox c lsbs ,  

Tho same grou;) (P-9) 

\ 

The work on bnding aluminum to tuballoy by mans of rn 
niihasiv& i s  continuinge Strength 08 high uo 500 p s i  at 
GSoC has bson obtained d t h  Cyclewold cenonf and zinc 

st EO'C. The oxido layer on t u b l l o y  is d a f i n i t o l y  a 
liaiting factor, , 

Jobs vhich have been com2letad t h i s  mrn.311 am: 
alumhm foil wirzdow for G r u b n ;  (a j  coatins Dural tank 
with 10 percent 'JYIE a o ~ u t i o n  for S-Site; ( 0 )  prepring 
47 pieces of pho~_nhoroua f o i l ,  1/"5 x IC ,003 for 
group ~ 2 ,  RXXI (d) praparotioa of 12 luoita nouu%s for 
the IntciliGenco Office, 

' 

Coated t U ! X i l l O p .  L?llplRtOd tuballoy EQeI'RgW 200 

(a) m:cic~ 

C" . 1 

j... . 

Toass oc plated tuballoy pieces. indicatu that oadmim 
plating is quito satisfactory, Picae3  coated with .OOS 
inch of u:rdmimi havo h e n  hsld for 16 days in air at 1130% 
vii-t'no.~'; ulzoyrizg any sigm of oxidation 'bmcath the plute .  
Zinc plate U d 6 r  oimilar condit ioz,uvls  u taadoncy to 
blitstcr. Orre obserration made, fro= the var.ious platiris 
t e s t a  is that sharp comors are t a . b s u v ~ i d c ~ 2  i f  poas ibh  . 
on parts to be plrtttld, tho corner baing t h e  weakest part . . 
of the QOUCUiT?~. 
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GROUP MfR-6 ?dQ"E&Y REPCIRT -- J. 1, Ttiub, Group Leader -0 %!~a&h I, 1946 (cont,) 

22, MisoaLlaneous hot 
pros sing 

PROGRESS 
, .  . .  

r 

._-. 
In comection with btyl l iui i  hot pressing, =ark hati begun 
on a procqss for romving Bo0 from Be ymlor,, 
gra?hio investigation o a  Urush po;ider revealed a large 
,percentego of BOO. r;fiiah would praveilt proper bonding 
of podor  during hot pressing. 

Matallo- 

.- 

25. Centrifugal und 
' invostmnt casting 

Samples of scrap tungsten carbide rere taken and milledo 
and ire being analyzed, 
d i ~ p o s e  of the large amount of scrap now presesto 

An akteropt is baing mdo to ' 

The large vaouum tax& v a s  s e t  up for cantrifugal castioe; 
of air f o i l  fins for 20 MX projeoti les ,  Investment maldo 
~ 'c ra  used. each mold containing about 20 'Pins. Tho mld 
rotated a b u t  the vertical axis at approxilmtaly 2200 RPM 
a d  the oopgar alloy m s  poured Into the mldo The mtal 
m s  heated separately i n  en induction coil, 
Save e very thin trailing edge but mre produced quite 
satisfactortly by t b  abvo mthod, 

The fine 

Tha biaxial cast,ing assembly is skill in V-shop a d  w i l l  
undoubtedly b~ there for soma time t o  COW. . 

26. tbiooollaneous . 4 rrrStlnod of  dipping tuballoy pieces to 0btain.e. prctect ive 
coating MY been dovoloped and tho zino d i p  looks vary 
promising, T h e  and taapeiature control, plus a careful 
wi ingn technique arc) essential, A bath tenperaturs of 
500 C and 'an i m e r s i o n  ti= of ton miwtes yielded a 
costing of f ive  t o  sovm n i l 6  on LI *.TO cubio inoh piaoe. 
Considerable G a m  'In swiping" i s  ssaont ia l  in  ordar to 
insure complete oogsra@% Two pieaers mro hald ut c 
temparaturo of 220 C fn air  for a period of eight days 
and showed only a very sl$ght ovidmco of  oxidation. 
Other pieces w 9 ~ 0  rolled in a etesl ball =ill to t o s t  
tho ooating and ' the zinc &oatin& t7a6 smeared but uibroksn. 
Further work w 5 l l  be oarried out on larger e izo  tuimlloy 

lllstdl.ugica1 work 

Hirsch, Andrews % 

I> iQCeS 

Most of the raothls roquostd have been del,i%wrsd in the 
shape of 0-8 inoh diambter 8phure8.. Silicon, tirconium, 
tetaniuxa aad mmadim metals have yot to be fobrigatad. 

I .. - . 
. .  
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GROUP 13dEl-6 MON!tHLY REPORT -- J, 1;; Taub, .Group Leader -- Mlacoh .1, 1946 (aont.) 

JOB AND PERSONMSL PROGRXSS 

Soma work has been dona on the annealing of s tea l  tubes 
t:, bs usmi in %!IO canning operation for'ths f a s t  reactor. 
Annealing in wet hydrogen softens the s tee l  by deaar- 
burizing but also causes considerable oxidation of the 
metal ' surfacoo , 

I 

! 



GROUP CldR-7 L!ONTtILY REPORT -- Devid Lipkin. Group Loader -= March lo 1946 

JOB AND PERSONNZL 

9, Power reaotor 

10. Corros,ion protection 
, of alpha phase 

' plutonium 

PROGR3SS 

Apparatus f o r  mcaouring tho solubility of metals in 
mercury a t  various temperatures has basn oonetructed 
and is now being s e t  up. 

English, Jagor. 
Lipkin 

A2partttw for coating ths 49 rods wi3h nickel has been 
designad. 

Four 49 disks e'mut 1 inch in diametor and 1/8 inch thick 
have bson electroplated with 2 mils of silver for 
ChamSerlaIn. 

I 
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JOB AND PiGiSOYNEL 

1. Uranium reduotion 

lYeisso McKie. 
Juiics 

2. n25n production 

h i s s  MoKie 

-- R, Do Baker. Grcrup Leader 0- Itzroh 1. 1946 

PROGRESS 

3. Rocovery o f  n259 
fabrloa%ion ra8idUOi-i 

Tho uso of Kg os the redusing agent for ITF, wus studidd 
lasing the s a n e  technique as is used with Ca. 
boar. foimd &that the use of I, in the charge is cictri- 
mntal  causing the reaction t o  bs incomplote with prao- 
t i c a l l y  no col lec t ion  of rmterl, 
Gives R poorly f o r m a  button with a yield of 7C$. 
use of  Ca and Mg t o  .give a. slag of  au tac t io  conposition 
mas invos$igated. ' 2he react ion t ippars comgla t e ,  but 
tha col lact ion of notal, was poor; t no 'y i a ld  boing 7@. 
Ths slag had run to ths  bottom Qf the l iner ,  Runs wrer 
made using the Cq +. 
wit!! a l ayer  o f  Ca + 1, on t o p  of tho charge. 
famed ycao do*m fairly voll., 
was par, the yie ld  being only 74%. 

It has 

The use of Mg alono 
Tho 

inixturo ( to  give n eutec t ic  s lag)  . 
Ths s l u g .  ' 

Tho col lect ion of m v t a l  

The'use of sulphur was investigated, It - i s  found *at 
ohurges containing S did not f ire  .using the usual heating 
sohodule. 
layor of U5;S ,on the surface of the Me; part ic los .  
gations on tho us8 of a w i l l  C0;ltinW as ti- p s m l t o ,  

Pralimimry runs ware made t o  study the prosoure developed 
in a 250 g soale bmb during hoating end f i r ing .  
found that with an argon-fil led bomb tho maximuria presours 
i s  300 p s i .  and the m i n i m u a  20 psi, 
rapidly at tho tim the ronction startso 
f i l l e d  bomb tho :Isximum pressure is 300 p s i  and t h e  
mininum -10 psi gauga pra~suro,, 

Tiis i s  probably due to  tho formation of a 
Invusti- 

It :ma 

The pressure. decroesas 
Pi'ith an air-  

Eightaan reductions of enriched i luorido wore mde on 
the IO00 g'6mla giving an averago yibld o f  99.S3$, 
to ta l  mtal producsd was 18 

The 

ndditional f luor ida  received dwing  she month WEIS ranovad 
from tho ehippinp; containers and stored for  tho c r i t i c a l -  
mss ~ X ~ ~ Z * h ~ m t 8 .  

A l l  lcfpn residues of various nature were colleotad into 
one l o t  but vmm not  puri.Lnied,, 

Fabrication rosidues rocaivod during tho mnth (-1175 g) 
wore burned .to the oxlde for atorags. Yo material was 
purif.isd, 

The e q u i p k t  for routine a m l y s i 8 3 f  -. * Y building solukion6 
was mdt, rtadF, for use. 

.<a 
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GROUP CXR-8 MONTHLY REPORT -0 R, D, 3ak3r. G r o q  Loador -- Harch' 1, 1946 (cont,) 

JOB AND PXRSONNEL PROGRESS 

4. RoCQWry of I12581 ' Insta l lat ion o f  the extraction column v a s  comgiletsd but 
not  tasted.  A l l  solution-storage tanks and piping wore 
Gestsd, and work on the  repairing of loalcs i s  under way. 

A now satoup for the solution of i;ho reduction liners 

reduction rm iduas 

La sovick, Conno lly, 
Davis, Idendono . 

Wilkinson, Brad ehaw 1m8 startedo 

. It is plamod to otart  recovery operations In M building 
on k p r i l  1. 

I 



GROUP CER+ MOXTHLY RSPORT 0- E. F. Hainnel, Group Leadsr -0 Yarch 1, 1946 

JOB MdTl TERSONNEL 

ikown, Hommel, 
Sooi;%, Nookero 
mlyta 

r 

* 
PROGEUSS 

During the mnth tho group continued to set up apparatus. 
Progress in  the throe group projcats  my 3e summarized 
as f0lloro;sr 

1. Spctoific heat. 

a, Dis for plutonium sanplo has been completed, 

b, 
ba checked. 

Potontiometer has been s e t  up but haspt t o  

' oo Furnace and control apparatus 5s s e t  up. 

2, Thcnnal conductivity. 

a. Constant temperature bath has been set up but 
rogulator has to ba installed utnd bath adjusted, 

b, Dio for plutoniuzn sphere sample has been completed. 

3. Self diffusion of uranium. 

a. VUG system a d  auxiliary parts for proparation 
of aamplas have ~ Q Q I I  Coqlsteda 

b, Furnace and oontrols for high temperature rune 
is baing cnsoambled. 

. .  
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GROUP Cm-11 MONTHLY REPCIRT -- J. E" Burke, Group h a d o r  - - ' larch 1, 1946 

1. Gcnaral plaa t  oporatAon tho plank nxs in smoth opera t ion  during the fir& thrae 
wosks of' tha  mnth,  b u t  c l o s o d  dovm lmcgely OLI February 

is expected that 1ittAe grodrnatios w i l l  ba paarible for 
tha ~ e x t  throco I V B ~ L C S ~  
thrcugh purification msi approximately this'alaount through 
t h o  rest of the plant.  Z'lorlc is continuing on obtnining 
F:-,rsonrrel for p a m a o n t i  oporation. 
r o t u r n  from disohrgw lsavas,, about f i f ty  more wn will 
be ncdod  for f u l l  soaie optrrrctipn. 

Services to tho plant  ara sti;ll in uncsrtaln condition -0 . .  

r o u t i n e  blood counts are baing made again but as yet ' 

routing Wine assays are no t  being Inado,. The ohamical 
aia1yt;ical 1nbra';os-y is  assayfag no inooming lo t s  from 
S i t a  7:;. Lack o f  hsznr.6. pay f o r  plumbers and electricitus 
ssr ioualy ,  intorfares with cornplation of  contaminated 
job3. str;d it is fenrod *at unless rapid stops arc taken 
to clear up this s i tunt ion it w i l l  not  ,bc poss ib la  t o  
have nocassary repairs =do. 

Burko 25 bucausa of p r s o n n a l  short;~ges from disoharger. It 

k, t o t % l  o f  100 Iota -re proceased 

h a  a l l  perranno1 

. .  

2 .  D? XesG b u i l d i n g  
. maintenance 

Bays s 

3, Viet ohemiskry 
operations 

P i t t m n ,  Lowe, 
Xratter, 4lldredgs 

A total of 299. j03 orders wero conpleted during the 
month, Distribution of these  jobs iS ac fo l lwmr 

, . DP Plumbi'ng ' Icn 
DP Electrical 56 
LIP Machine Shop 37 
DP Painters 23. 
OC" Shop 40 

. .  "V" Snop 4 
T i 2  Shop 4 
Glass S b p  2 
Post Shops 9 

Shops 22 
Gan. Teoh Area 

L-.IL9 

Totnl  299 

It i s  e x p o t e d  t h a t  during tho f irst  ha l f  6f 2archp witn 
the cut-back i n  the operation schedule that the minte- 

back joh orders, 

During  the titonth of Februcry the purifioation process was 
in operation f n r  e period of 16 days* a ~ l d  during that 
tipa 10.3 N-iota xere proueas@dm 
per rmrkinc day or 6 - 5  runs p r  day of a o t w l  operation. 

nonos seotion will be able  t o  c h a r  up@1 f outstanding 

This represents 5 rum 

of nsximm capacity (bcsed 

U 



QROTIP CMR-11 IOtTHLY REFORT 0- J. E Mar& 1. 1946 

4. Gxtraotion operations 

Kolodneyr Andersono 
Ratch 

. 5. Fabrioatton operations . .  

Kolodney, LloChesney, 
Levintion. Covert 

6,  Administrative sootion 

PROGRESS 

on 6 hoodo in oontinuous operationjr which exoseds a l l  
previous productton. 
of February 25 through February 28 due t o  personnel 
shortage caused by SED discharges, 

No r u m  were made during the period 

Operation 2 (Recovery 1) prooessed a l l  superwitant soh- 
&ion8 supplied by the  p d f i c a t i o n  operation as wall as 
400 gal. of solution from tlDn' building. 

&alpnurnt for Operation 3 (Recovery 2 1 was not uSad for . 
any plutonium processing.. Moot personnel for this, opera- 
tion were either on discharge or on loan fo the plxrifice- 
t ion  processr'and very l i t t l e  was accoql i shed  on 
aeoessary oquipmsilc modification, 

Operation 1 furnished a l l  necessary solut ions f o r  other  
processes.. . . . . .  

During the mnth 88 l o t s  wera pmoossed i n  Opsration 5 
with an'sverage oonnrsion from the oxide of approximately 
9%. 
made i n  Operation 6. .The average oalcula.t;ed yield for 

. 25 of these l a  98,$. One reduction to vrfiich oxidized 
turnin@ were added a yield of 96.5% Both 
Operations 5 and 6 are' txmporarily shut do#r! for lack 
of peraorbel.. 

A t o t a l  of 26 reciuctions OR the 480 gram scale were 

One aasembly for the Naval Test 1s v i r t u a l l y  comploted 
and the seooad I s  nearing oompletion. Some delay m s  , 
enooulitered in obtaining Q new die,, 
i n  oasting during the  month, but the bulk of the mota1 
.was rooovered i n  usable form, Rvo special castings 
, to ta l ing  approximately 1.5 k i los  were prepared for 
devolopmant work i n  Grou? CMR-8. The work of Oprat ions  
7 and 9 has bservhaltad ky- diaeharges. 
functioning at a somawhat reducod rate. 

Ons s p i l l  oaourred 

Operation 8 is 

P e m o ~ ? . e 1 ~  Strength of group, 92; oivilians, 211 m i l i -  
tary, 71, 
tho groupo 12 new c iv i l i ans  were employed and 4 civilians 
left. 
released fr0.m the Amy, 

General Services. 
lunohas were servad. ! ho  Ilgw bus drivers were hired t o  , ' 

replace 2 drikrs who l e f t ,  Cogriizance o f  the two c i v i l i a n  
telephana operators has been transferred to  'the group and 
an alternate operator is always available, Nine 'additional 
janitors have beon requestad. 

During the month 54 SDs l e f t  a& 5 Sms joined 

Job offers vmre -de to 25 SEES who were being 

About 800 noon male  and over 600 night  

Proouremnt. 
by tho procurement section to cover a l l  inooming shipments. 

A new reoeiving s l i p  ha8 been put into use 



GROW Cia-I2 WNTEILY REPORT 9- !Ye 'H, Rinch, Group Leader ,-- Jilarch li 1946 

1A. Monitoring i n  
Tech Area 

Tribby 

Brown,, Eo COX. ' 

G i l b s r t ,  Jonas, 
Pue 11s r, Muliins 
Reynolds Roth, 
Serna, E e ' b l ,  

V i g i l  
x. Valdes, S,ValdeZJ 

Pl?OGR"LSS 

Analysts of nutor from the sump in t i e  Rio Grande,bea, . 

whioh supplies water t o  ti10 Sits, mu oontinued during 
the mnth .  Analyses, made sed-weekly, indicate no 
cont;a.ninstion due t o  alpha" b e t a ,  or gama emlttirq 
radioelements oxist ing in  the wator. ' 

Two analyses of o i l  senples taken frorc a mcuum pump were 
made to determine i f  the lntorior of the pump was con- 
tarninatsd, Tie rssillts %cero negative, 

Seventy-five. ?arsons of tho highest degroe of exposure 
t o  45 and who are terminating by Earah 1st  were scheduled 
for 48 urint, radioasanyo during the mnth, 

' 

During &he month monitoring of  rooms was oarrfed an In 
buildings D, D-2, D-3, Sigma,, U, TJD and Ma using the 
"Pea ?leaf', tho "Poppyn, and tho Whmto'n. 3360 rooms 
viere cheaked with a d a i l y  average of 163. 
to approximtaly 13.440 pooit ions checked. of which 329 
urnre high countxo 
counts, Approximatoly one-half of these high counts was 
on the f loors  of D building, 
found In February was only 67 psr oeat of those found in  
January. al"&ougIi room surveys -re tmre extensivu during 
February than January. 

Thie oorresponds 

This is a d a i l y  avorege of 16 high 

The nmber o f  high oounts 

Air contamination t e s t s  were continusd in D and H buildingsc 
and 5n t h o  surrounding armso A comparison of  counts run 
In D buildiag i n  February and i n  January follows. 

No. o f  Feb.Bigh Feb, Am, Jan. Ave. 
t o o a t  ion Tests c/mA c/i/L &h 
I) la 10 00(x)74 oooc)41 O,c?073 
D 104 9 0.m1 0.0021 
D 107 13 0.0680 0.0116 
D 118 w 0,0300 0,0049 
D 306 10 0.0151 0.0049 
D 307 10 0.0340 0 GO70 
D 307 €Iallt.zy 10 0,0214 0.0087 
D 300 9 0,0125 0.0237 
D 311 S 0,0110 o.oa9 
D 311 Uallway 9 0.0515 0.0123 
Yen's Looker iloom 20 0.0582 0.0154 0,0159 
A i r  Lock 19 0,0370 0.0117 0,0174 
Roof over D Annex 6 0.0047 0 . 0 2 9  0,0021 
H Bldg. Roon 5 6 0,0036 0.0029 0.0034 

The total average of a l l  a ir  counts in  Jacuary was 0.0086 
c/b /k ,  "fie. t o t a l  averege of a l l  counts i n  February was 
0. O i n l  
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PROG2ESS 

The average of  all nosa coun5s in the Tech hroa  was 14 c/a. 
The highest; averags count was 300 c/nt. and the highas$ 
singlo count was 3 ' 7 ~ '  c/m. 

A t o t s 1  of 1146 hand counts WQS taken, of which I? wm3 
av8r toh3ranc.e (500 c,&) after YmShlng three timos, 
overqge of ~ Z J -  counts was 141 c/ki, .tlie iligtwst aversge 
COUO% %US 13.64 ~/m; and. tha highast single oopnt; tras 
uoo .c/m. 

%he 

. .  

:E?. Xonltoring in DP 
Vies t Area 

cox 

108 separate itcms *mro decontaniincted during tho mnt'n. 
'?lis number consis-bed or' la b o r a b r g  oqiipnent m c l  ^Loola 
used i q  lnborors i ~ ^  D building, 1092 separate piaeos of 
contaniaated g1Sssi.FCii-o iVCrS vizishsd, of which 716 wire 
returned t o  stock, and 376 \?are returned t o  labaratorios. 

One contnnina";ecl accidsnt occurred daring tho ~ o t i t h .  This 
trcoidant occurrod bocausa of the violat ion of Xoulth-Safety 
rules and resultad in a s-LuI"r" labra lory  workor becoming 
excessively oontaminated abouti the  body with  49. 

D-win4 tho month, noni tor i -q  vm3 done in 'Lsuildings 2 , 3 .. 
4. 5 J ' m d  6,' using the Wee Kee'r. A t o t a l  of 229 rooms 
was chocked w l t i  a d a i l y  averags of .1l0 A tatal.of 640 . 

high mounts m s  found rith a daily avorage of 32. 
oounfa pbove the range o f  the instrmnont; mr'o found. w i t h  
Room 313 the greatest offender- having 83 such ' m w ~ s .  Tine 
increase in  the number of counts i s  duo largely to the , 

increase' in the amount of material handled, 

144 

The aversga air count8 for DP \%st are  a s  f d l O S 3 r  

O0LW51 
O,COl5 
0,Ocm 
0.023 1 
O,Ol97 
0.02 51 
0,iYCEii 
0. oo!?x 
S.0297 
(3,0351 
0.1767 
0;0598 
OC2919 
C) .O03 5 
0 D 03 06 

0 , OC33 
O.GCO3 
0.0003 . 
0.0013 
Oa0$i . f i  
c,oco1 
0 .QJa 
0 0005 
0. coo2 
0,0959 
0.0102 
0.0013 
0.0022 . 
0. OCOd 
O.OS25 
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PHOGiiESS 

Tie total a v e r a y ~  of a l l  a i r  counki i n  J o n w q  wk8 O.UQ15 
c/m/L. 
"01s 0.~64 e/m,%. 

The t o t a l  averaco of all air counts in February 

During the mnth.  2761 posi2iians (including ,room f loors  
were checked In i3LiFlding 52 w i t h  rBcorc?E:Sle remii&Ts in 
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JOB AND PGRSO~NEL 
I 

PRWRESS 

1c. (cont.) by tochnicians. Z t  was neoessary t o  uolosen 60 rooms 
u n t i l  they were cleaned, An mattempted clsaaing reoords 
of "h 36 embedded spots i n  Building 8 was compiled 
during the month t o  deternine whether oontinuous c leanhgs  
of these spots w i l l  lower their respaotive valuas, 
average of 17 per cent of a l l  suoh areas on'which attempts 
to clean were merde resulted in an average doorsrrse of 
2 peroent of the or ig ina l  values taken a t  the  beginning 
of t h o  month. Theso records w i l l  be continued for an 
indef inito period of time, 

An 
' 

. A i r  contamination data gathered during tho math from 
Buildings 52 and 63 is.as follows: 

r 

No, of Feb, H i g h  Feb, Avo. Jan., Ave. 
Looation Test8 c & L  a/mh c/m/L - 
5203 
52 04 
5205 
52 07 
5209 
5210. 
52 14 
522 6 
522 7 
5228 
5229 
5230. 
S-l 
3-2 
AoDo 
F,E. 

12 
14. 
2 0  
2 1  
11 ' 

10 
15 

6 
15 
8 
6 

17 
17 
18 
21 

4 

0.485 . 

0,938 
0,590 
0,261 
0.106 
0.250 
0.926 
0.02 16 
0.106 
0.w9 
0,002 8 
0.0727 
0.317 ' 

0.629 
1.08 
0.164 

0.0924 
0.146 
0.0950 
0,0962 
0.0184 
,0.0475 
0.295 
0 , 0068 
0.0164 
0.0039 
O.OOl8 
0.0159 
0.0947 
0,209 
0.466 
0,0613 

0,0552 
0,0676 
0.0741 
0.125 
0,0145 
0.0247 
0.0068 
0.0119 
0,0063. 
0.0061 
O.CN65 
0.0524 
0,133 

0.339 
0,0734 

0,.179 

. The averoes of all air counts for Feiruary uas 0.127 c/a/.. 

?he nveragu of' a l l  nose countx for February -+-,-as 76  c/m, 
vhich \GFAS 1,'L tims tkcrt'of Jzrrruar 9s average. 
vas one high uosa coun-i; (lO,SCK! c i j  roooruod during t t i e  
mllth, . .  

?cero 

15x1 i~ieceti ox' contaninaked glassmre vera processed 
during the month ivith 4175 requiring further washing,, 



ic. ( C O R ~ .  j Thcru cere two contaminated aocidents during t h h o  nonth. 
;%-&le g1tssu-bloving, ons teciqiaiari had a small piece 
of contaminated glass lodgo itself under tho e p ' l i d .  
7!ha o t k r  sccidetzt occurred when a wet chomiskry 
teohniciads urn was brought into direct contuot with 
n a t e r l a l  in ao acid  soll ij ion. 

3 Instrrimnt sect ion TECH lU8  .= h Chicago T y p  ircnd Quntor was put into 
sarvico in  D=lO%, An attmpt  is baing =de t o  use only 
convaitod CB, hand. countom rather than the or ig ins1  Uevidaon, Derrickson, 

Logomr::Lni type using ne$hane g6s. 

E? FiZST .= Probs trouble ~ 5 t h  %e I~i'otls and oonvertad 
CIG counters 'pias tho largest problem enoouidxmod i n  this 
area during tha past mnth, Due to amther.broa'kdown of . 

replacement in a Chicago X?nd Counter, 
the I k t  Lab. 2 x 2 9 s  of  the h t i o n a l  Union type ehould, not 
bo used. 

r KationaI Union 2x2 radio tubas, a transformsr required 
As oonfirmd by 

IJ? EfrST' - It was'I1ocsssaz-2 t.:, oaknee the prob on the- 
Clinton 2op2y locoated in.thFs arcso Tho original prohe 
w i t h  I t s  lorrg cnbio geve mxy'extra  counts, The probo 
buiit.hars see,na to give 'better results, A Bee Kes was 
oonvs-rtod to have a highor comtiing range equivalerrt to 
t b t  of o Zeuso 

LATj~;iE?Y - As in  the psst,,  uonta.zinated scroons piers all 
that required sorvioing this month. . 

OE!$:R:̂ *L - The four Pee I?oes reoeived f r o n  Chicago were 
put into service as follows: on0 at DP ';;os%, one a t  DF 
East, one at Tach kroc and .one is  h e l d  b s  a spcro in D-3.  

The tm Idioraga scales (scale of S j ,  used in conjukction 
with parallel plate alpha counters, wre replaced 'by 
E e t  Lab scalers (scale of 64) after the c o q l e t o  Failure 
of th5 former units. 

A reoeni; shipment of nylon and mats1 streens for large 
hand comter probes cnd f o r  smll aoppy probes shall  a i d  
greatly in solving many replacement probloinns, 

' 

s 

4, Contaminated laundry The *tal number of items procossod by the laundry for 
the current xlmr?th is RS r"0llovm; protective olothing, 

Wew surgeon's glovos shiypsd totaled 5t24 p-s. (This figure 
m y  be in error duo t o  B possibil ity 0 f . a  mistake in 

. 

Ponton . ' 44,666; respirators, li305; tota l  items processud, 45,971. , 

Hsdloy end staff 
recotds. ) 



JOB AND FmSOME& PROGRESS 

Tho studies being mdo on improved washing procedures 
and operating efficlbncy mre temporarily disoontinued 
u n t i l .  the re turn  of l&ro Pontons under 'wsloss s u p m i s i o n  
thoy will ba resumedr. 

5 ,  Record sect ion I3-101, 102, 120, 12i, 122. 147 as well as Sigma 39-8 
vm*e roopsned this mnth, Doily nonitorin& and records . 

Cowling; were re-ostablished for %hose rooms. Otherwise the 
work customarily done by thLs section has oontinuad 

3. IdGndsn vriehout change. 
. 

. .  

6,  Miocollanoous . Soveral new man wars added to the group this month, but . 

t h i o  additionrras offset  b,v .ib recent diachargo of an 
t?gwl number,, 

r 

1 

. .  
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.i -) B b r w .  

It seema likely that t i e  formation of B Division will not stop 

our work on p i t  deaign, crjitical assemblies, bomb improvement, Mtiators 

: )  %. 

I. J 

. .  
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and the fo l lmhg thicknesses of cmpi B below the base: 

.- . 

. ' . .? 

r )  

..I 

. .  

; *: . j ,  

.; > 
{ j  
't. . 

, 2  

3 

4 

1 

1 

- 

! '  

L 

0" . . 1.22 t -05 km/sec. 

l i t  . L 6 5  f .05 

. !  

1 t l  2 

3" , . . Not analFzed. 

(le& for  1 analysis 
others n o t  smalyzed) 

O'! . Not 'analyzed, 

. . . . .  . . . . . . . . . . . .  . . . . .  . . . .  . . . . . . . .  . . . .  . .  . . . . .  . .  

. .  
. . .  . .  . .  . .  

improve6 circuit for 'measuring 'surface velocities by successive 

slrsctrical c,ontacts has been dmloped and tested. .Electrical. pulses sep- 

arated by 0,OS x IO4 s.econds can be resolved, and t h e  diPferencas can bs 

s s t k t c d  'to 0,001 x s6conds0 The .method is adaptable t o  measurement 

of velccil ies of the order of 5.c x 10 5 m, per .secmd .Sn a distanca -of 

0.2 an or less. 

a i s t i n g  c ircui ts  Tor generating .electrical pulses suffer from siveral. 

limitations as 'regards the rise t ime. whick: can .be produced i n  the pulse 

f r a t .  

. . 

In the first p k c b  t h e  electrical s&Yiciency of the circuits commonly 
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'. 
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used is so l o w  that,  fn order t o  avoid excessive voltage 01. the contacts, 

anplification of the'sigml is necessary in order t o  rec6.d the pulses 

oscillographically. the second plzce. the circuit to .,he c a t a c t  itself 

has generally Seen designed so as  to include both inductance arzl capacitance, 

with the result that resistance had t o  be included in wder t o  el iminate 

mdesimbla electrical oscillations. 

!he circuit  of F3g. 1 exchanges these limitatfcns for others of .sane 

w h a t  different nature. fa order t o  rci*i%ize 'the t;hange for oscil lations 

in the, ccntact circuit, separate coaxial cables, 50 meters in length are 

comected direct% t o  each contact. .  Each cable is then terminated i n  a . 

' netwark which spproxinates its  surge imedw.ce, BEL! a t  the same tins 

.nixes the signals a t  a c m o n  junction. Tht'vxrimo confocts are charged 

alternate* plus m d  minus by mesns of 45 volt batteriesD I 

Tie. itripedance l w a l  or" the' junction is  about 20 ohms. A small 

auto-transformer i s  used to match t h i s  t o  ci long c o a : d  cable, while a 

second aut-transfomier steps up the mitput of thi: cable t o  the osci l lo-  - 

graph p la tes .  biese two transfomiers d is tort  the crriginal square voltage 

step generated at the cmtacto in to  a pu3.5e roug?rlg of the fom e - (1 - bt) 
where a and b are  of t h e  order 01 0.1 x ?.6-' seconds or less. 

aqdituds of this s ig~3a l  i s  about 10 vol ts ,  which represents about a an 
the oscilloscope scmeno 

The 

%e 150 meter cable serves to delay the ai-1 about 0,8 x lo4 sucmds, 

so t h a t  if the moep 513 tripped *en the- first contact closes, the initial 

signal w i l l  apc'ear half  a microsecond or YO after the beginr5ng of tha sweep. 

Some distwt ion is introduced by requiring the s i g ~ a l t o  traverse this cable, 

but the convenience of thus lntroduciiig a known and invariable delay outweighs 

. 

t h e  resulting loss of precision and resolving time, a t  least far present p u p  

poses. 
m-' 



*: . 

I 

I .  

I 

r 

. .  .. . . . . .... . ..... "._. .. . . ._ . - . . 
I .  

z -+ c 
9 

2 
P 

. .  m 
' i .  
i .  

I .  1 
; .  1 

Y 



-26- 

'%e design of the niixing circuit .permits reflections t o  occur in 

; tnc SO meter cabhu, but them a?o soall, and camel entirely when half 

of  the  contacts are clooed and h a l f  open. 'Also the reflected signals' 

are twice Wiffersntiatedtl by tnc first auto-transforher (%), so  that 

t.hcy are barekr noticeable or: the trace. More serious is the 'presence 

of reflections i n  the 150 meter delay cable, but these reflections arc 

largely absorbed by 5, which, x h i l e  far fran being a Darfect transformer, 

mvertkeless suffices to reduce the amplitude of the reflected signal t o  , 

about 205 the original, '31orcover; t h i s  reflection arrives 1.5 x 16 
seconds sftelrth0 original signal, a t  which t h e  the  r6col.d is generally 

c onplc te . 

. :  

; :  
i '  
L. _._-..-. - -...... 
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The following table lists the shots f-d d w i r g  Januarg. 

H.E. 

1.9 ' &7 

M 

49 
50 

!a 

b b  

1-30 

1-17 

L-24 

1-31 

solid 
2rl AT 

5t6 bo. 
221 Al 

5i6 Tsv, 

s o u  
2 r l  A3 

2.4 

2eo 

2,o 

1.85 

Shots &6,47 a d  50 ahow iaereasd comprascrion due to impropement 

in E.E. castings, and the high degree of repmducabUw nuw obtainahb. 
f 

' ,I The measured compression of the SOU model 0 Cd 450 Al 900 1S now wery. 

alose to that r n o a s d  for ths lmi.teted model 0 Cd 167 A3.r 333 Cd 400 

dL $00, , T U B  coqarison of soud t o  bwitatsd  mudah b juatlfiea slnae 

tb relati- m s  of heavy metal (oeddm) is appmxIrnat01y the BLIPIB in 

the tso ~ ~ 1 ~ 9 8 .  The fact tihat. tha d e l e  warn shot 'on dffferent scales 

. .  

mkea the mo'araay of the c o w i s o n  open to some qurrstfon. For f..inal 

interpretation, it will be. necesaarg to re3g on the result8 of the, I,B.& 

calculations, 

Shot #53., (0 Cd 472, AS. 900) i s  an axtreme mom to estimate the 
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Grouo L!-S - 3, :dimera GrSa hacier 

Genera 

Ti:@ recovery ad i r v v ~ i t o ~ y  0.C our equ5pzer.t Continues to be the 

a l a v  level and cmsists  miin&? of test f i l m  and wint orders from w i t h i n  

. t h e  group with a srxE nmbe.r oi' outside or int  orders f z z m  negatives in 

cur possession. Catley, 
,.. . 

.j. 1) 
-.. . . Preparation oi' master riagatives Sat- the Trinity report has continued 

Prcgrsss cfi the ~-oacls-'cime report  has continued. nie bulk of the report 

has been m i t t e n .  Abut four graphs ramin  t o  ba ccnpleted and checked. 

About f if ioen negztivcs. r e d i n  t o  be coixpk tado 

the report beirii corqletad F e b m r y  15;, 

There is a passibi l i ty  of 

Mr. Nicholsoa's %%sit i.11 corimctiorr with t h  light amissicn report 

iill ;lata ?:as Lwrc mrked up but the r q o r t  is st i l l  =as qufte helpfd. .  ' 

ts be written. Tl?e previously mntianed date of February 15 for cgnpletiw? 

.of this report seems improbable* 

ZS-11 Sectrozcwic 'Studies. (?kick, Geiger) 

A better estimate is Ir'arch 1, ' .  

The ki-ge zpcr'ture spectrograp]?. has been cmpleteii and tasted. ~t w a i  

s e d  t o  Kcski for l'ieId use. 

&-kt S t u a  (&mer) 

The conqlcta problea: ol airborne cmsra Fmtallation Snd use has-beer, 

only i.?~ an advlsory conacity on t h i s  7rogram which is now Tinding uae in the 

Navy Testm _. . - 7 V P  



q 
.. . . *. 

. 

! 



,? 

Slwitchs : u 28 40 

Used . . 10 6 0 

Dn band . . 153 n 10 

. *  
50 72 

1 - 
8 - 

. .. 
!' ) -. . 

2) Regairs: 

1 - L$ point fusing unit  for %Site 

2 - Power supr,ljr un i t s  Xor R-Site . 

3) -General: 

., Construction started an modified X - m i t  (UX-XI-F) 
, 

&E. ??o. Y-2317 '. 

Orderd 12 YK-11-F un i t s  fram Raytheon knvfacturing 

Caa;Pmy. 

4)  Su?&.as used and on tiand: 

30 feet ca5les: 

Usedr 463 cables frm- De'cernbr u, 1945 
Q1 handt 100 cables ' 

i 
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GROW CKR-1 KONTHLY ElEPORT - L.P. Pepkowitz, Group Leader - 

January I, 1946 

JOB & PERSOE3NEL 

32 

37 . 

su imry  OLD ana- 
l y t i c a l  services 

Pyroels c tri c 
onalysis of 
p l  u t  oni um 

M c C a l l ,  :~3xler 

Tannic acid 
separation . 

Si5lL 

' . '45. 

46. 

Analysis of 
polonium 

c ommg 

. PROGRESS 

Samgles completed and reported during Decem- ' 

b e r ,  1945: ' 

' GrOUQ . 

CMR-1 

cwL-3 
CMR-4  

. CUR-6 
CblR-8 
CMR-10 
cm-11 
c?m-12 
Mia ce llansous 

. CMR-2 

Total  , 

No 0 

6 
7, 
3- 

- 

' 4  
15 
10 . .  

' 4  
34 

14 
98 

3 '  - 
A standard f91m *was prepared using silver' 
chloride a s  the  carrier i n  place of gallium 
chloride in order to analyze for ealllum in 

t e r i a i a  are the same as. when gallium chlor- . 

fde is used. 

The. method', which was devaloped for uranium, . 
is being tried with plutonium. ' The method 
cannot be evaluated since the radio assays 
have no t  been reported as ye t ,  

plutonium; the sensitivities for other ma- . . .  

Ons sample of polonfum was analyzed u s 3 ~  
proper and e f fec t ive  precautions. The sam- 
pla was lhnd1ed as dssorfbed for ti13 coppar 
spark matlaad Cor g l a t o n f u .  The two Po 
l fnas  l i s t e d  5.a. the l j? . IeT.  Tabla3 ware found 
hut tlis in tzns i t io s  MBTO greater .than ipd i -  
catca, 

A rapid radiochemical methou for tha e s t % -  
m t i o n  ox' U in ores  depending on the beta 
and g.smmn c o u t  b s  been dsveloped. U s i n g  
as Q dfluent a number of alefaants of widely ' 

difrersni; atomic numbers iii .was found that 
the self-absorption I s  constant and inde- 
pandent o f  2. The maposition of the ore , 

~3.11 therefore have no ef fect  on the metho8. 
No differentiation can be nade betwoen the 
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JOB & PERSONEL 

46. (contd.)  

. .  

47*, Pulsat ing D.C. 
a rc  in spctro-. 
graphic analys5.s 

Wxler, Sull ivan 
* 

PROCRESS 

naturally occurring radfoectfve series. The 
m a t h o d . 5 ~  valuable as a preliminary t e s t  far 
tha presence of radioactive materials and 
presents only orders of magnitude. If radio- 
activity is detected,  a chemical assay niust 
be aade. 

The use of the pulsating D . C .  arc has baen 
applied to %ha anelysis of calcium oxide. 
The preliminary results indicate good rspro- 
d u c i b i l i t y  and a low background. The values 
obtainsd with 1 rag. samples exposed for 90 
seconds are niuch batter than previously ob- 
tained udth t h e  usual D . C .  arco 

c, 
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JOB & ?ERSC!NTITEL 

5 .  

6. 

' 7, 

0.  

9.  

10 I 

.ll, 

(contd,)  

I n i  t fa t o r  
Q ssamblio s 

Ca lor ins try 

Beamr I Easton 
6 

1- 

PROGEUJSS 

quite adhsrent. 
difference ba tween the hefiispheres although 
one had bsen prepared by distillation and 
the other by alectrodeposktion, 

No Initiators _produced., 

There was no ap-=rent 

.C 

-1 

Pro t e  c t i t r e  
coating studles 

The nlckel'earbongl process has bsen func- 
tioning satlsfactor;lly.o . 

Joms, Sensemall , 

~ama 'ray I~TO further developments, a88 section 1 and 
measurements 10 u 

Inatr i tmnts  f o r  ~n extrertlely high and erratic recovery time 
DF Site f o r  ons of t h e  BFg neutron counter units  

is. b s l n g  investigated. Replacements are 
Roberts, Scl-&u?p being obtains6 f o r  soam of' the G-IA counter 

t u k s  that have deter iorated.  Also diffi- 
cu l t i e s  have been encountered with the cir- 
c u i t s  for the e-% tubes  which is 5eing 
investiGete&, 

S p c i a l  
preparations 

, . .  .. . 

van, Tre iman, 
G i l l s s p i e ,  H a l l ,  
Krohn, Herring- : .  
t on ,  D u r r i l l  

. .  . .  . . .  . 
. .  . . .  . .  

. .  . .  [ j . ' . .  
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PROGRESS - 7 . ..::., , ~. . ,.. . , .I' ,,_, . . . . . .; ..:. .. , . : : ....,._ .- ._.:..__ .; .:..: ,;;; :: ....:.<.. 
. .  . .  . . . .  11. (con3d.) i .  

. .  . .  

. .  

.. . .  

. .  .. 

12, IJicroanalgsis- Studies were. made t o  determine the coastan- 
No cy of weight of plast ic  sample holders, 

Moul t  on, f o i l s  su i tab le  f o r  weighing were prepared,. 
Er'langer . 

lab ora to-ry 

. .  
. 13. . E l e c t r o p l o t i E  No cold plating performed, 

14, Effect  of alpha No further worko 
racistion on 
gases 

16. i?k:sfcal y o p e r -  . Equipment has been set ua to grepare a n u -  

cal -conductivity c q j  be measured as a func- 
'ties of Po . b e r  of depos i ts  of Po for which the electr5.- 

i $ m m l l ,  Senseaan tion of ti- on Pbb 6 content, . . .  

17. Po solution ' eJ0, f tuc thdr  L * 8 S U l t S a  
I - 

chmislry 

NOTE:  The DP Ea& 'Area Laboratory %ins closed from 21'Decernber 
* 

' until. ,33. Decsmber because of the water' shortaga, 
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JOB & ?ERSOi?IiEL 

Poster , Jcraey 
Redoan Rober t s , 
SChaU@p . 

r 

3.. PO diffusion 

4 ,  Weutron y ie lds  
on Be 

PROGRESS 

BF3 proportional norrtrofi counters, low 
geoaetry methane p ropor t iona l  alpha coun- 
ters, aod G+ gama counters were operated 
on each Y J O Z ~ ~ ~  day of t h a  month, Ysutron 
and gpma emissions \cii"r8 measured far  a 
nun2er of the shipmeat Foils raceived, and 
f o i l s  f o r  s o l u t i o n  assays ware counted in 
'the alpha .count e m  - 

. .  

No f u r t h e r  work.' 

No f u r t h e r  work. -- 
. . . . .  . . . . . . . .  . _ . :  . .  . .  . .  

. . .  . . .  

. . .  
. .  . .  . .  

. . .  

. J  
. .  

. .  

. .  . .  
... . . . .  . . . .  

-. . 
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January ls 1948 

, 1. ZaLa operations 

2, RaLe Develop- 
nent 

N.Bonner, Gross, 
Knobelach, hlccanTl, 
Fappalardo, Rice ,  

. .  Zeltmann . 

I 

3- F o i l  prapara- 
tion 

S h i p a c t  Woo 14 a.rrived e a r l y  in Dec~mber, 
It coqtafned only about 450 curies instead 
of the 1200 $0 1509 c u r i o s  Indicated by the 
C l i o t ~ ~ : .  assays .  Only one milking coulG be 

Shipnect Foe 15 arrivad on December 26. ft 
con,i;alced &bout' 2300 curies and the first 
milking rasu l ted  in a soukce of  about 1600 
curies ,  " 

mCCQ of Shipncnk; the y i a l d  T V 8 3  Good. 

Further  improvements in building afid equip& 
m n t  ixne beas made. 

In tha studies of the e f f e c t s  of various.  . 
factors on the Ca- i on  sxchaage, consider- 
able d i f f i c u l t i e s  hove developed regarding 
the reproducibility of resu l t s .  A f t e r  care- 
ful study i t  has becone rather apparent 
that most of this d i f f i c u l t y  is due t o  vary- 
ing particle  size o f  the Car used, and in . 

t e r i a l  (< 15'microns diameter). This point  
is now being studied before continuing with 
tao Cap2 grogrm, 

Io0  exchange vdth J_n5erlite resins ims been 
s h o ~ m  to be impractical for the praparation 
af BaLa soarcas, because of tha relatively 
largs aqounts of ~ 5 0 e r l i t e  nacsssaqi for 
eff lc ie i i t  axohrings. Gsing ths anion-exchange 
r e s i n  ,!gcherlite IB-8 Sania interast iag re- 
s u l t s  ~ m r e  obka imd gaioting to ths exis- 
t 3 & ~ 1  CP 1sfithtxx.m chloside and f h c z i . d e  
conplescis :in miTi soJ-utions, So5e s t u d i e s  
or .k!??. staB13itias .and a%ssociatFcn coyi- 
s%an%s of ? h s e  conpiezes are plamad,  

Two 49 f o i l s ,  one 23 foil and o m  25 f o i l  
vmro prepared by e lec t rodepos i t ion .  TWO 
thorium Toils viere md-e by the zapon tech- 
nique 

*. 

particular to the prosence o I very fine ma- 

p, 5000 V 50 a. s p t t e r i n g  s e t  has bsen 
constructed and successfully tr ied  tor 
p l e t i n u  spu.tterlng 

http://fhczi.de
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JOB & PrnSOrnL . PROGRESS 

a, 

5. 

6 .  

7 .  

. .  
T r i t i u m  pur i f i -  
catfon 

Nevenzel, P o t t e r ,  
St8  fnhard -L ,, 
va t, ki ns 

r- 

BF3 counters 

Lloyd 

Geigsr tubea 

A.Bonner, Sands 

The tritium purification systsm has been 
complatod aEd is jlow b s b g  t e s t e d .  The 
vmrk has been held up consfderebly due. t o  
the water S ~ O Z ~ Q ~ Q  

The decontamination aquipmnt at or iga has 
been clemad, and restored t o  v;orkhug .condi- 
t ion  in preparation f o r  addit ioual  trial . 

runs an8 possfblo  decontamination of the 
boiiler soup. 

.Analysis or" the boiler soup indicatos t h a t  
Lne boiler is runrtiDg at a .1!3$ d s f i o i t  oi' 
nitrata .Lon? 

The sectlon onmter  boi ler  chemistry for 
the Technical Series has bsefi completed, 

Fort- BF3 chambers were filled during .the 
month. 

Four Geiger tubes of various types were 
constructed . w.d' delivered t o  various groups.. 
Sone improvsrnents in the f i l l i n g  system 
vmre mde. 
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PROGRESS 

2. Service haa t  ' Eleat t rea tcent  continueci on miscsllzneous 
tr ea t igg . s t a e l  t o o l s  cnC! dies, var ious  non-ferrous 

mete19 ood elloys, and on a l l  cast  t u b a l -  
. su.rsicrs loy pilor to mehifiiag. The heat t , rea t ing  

s!mp 5.3s beon transferred to ths n..achine 
shops, and i f i i l l  iioncoforth be 'under the 
direction of Gus Schultz, 

' 5. Plutonim 

Gerds 

netallogra@y 
- r  

6. Tuballoy . 

I me tal'lography 

Kchl, chafey, 

Barkin 
. ' Muehlenkmp, ' 

Mushlenkmp 

lde ta l - logaphic  s t u d i e s  continue on pluto- 
DIU and plutonium alloys. Satisfactory 
netbods of preparing metallographic spe- 

. ciaeos have been worked out f o r  the alloys 
so fer encoytered; homvar, t h ~  tech- 
niques, and par t i cu la r ly  the electrolytic 
polishinc and etching raagents used, are 
continuously being refined and improved 
upon. A report covering the s t a t e  of af- 
fairs t o  date has been submitted for in- 
clusion in the Los A l a m o s  Technical Series, 

Tile .isotbrolal transformation of a . 2 5  . . 

molybdenum tuballop a l l o y  at temperatures 

, unique . s . t r u c t u r s s  and d i f f e r e n t  ,hardnessss, 
depending upon the temperature level  ex- 
plored, Work is continuing on this p o b l e m  
so as t o  enable the construetion of' E! trans- 
forma t i o n  curve ; and. to deternine precisely 
the differeoces in mechanical progsrties 
of the s t ruc tures  produced a t  varicus sub- 

' i n  the alpha region appears t o  produce 

c r i t i c a l .  temperatures, --7 
. .  .r' . .  

I-.. 
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GRQW C?iR-6' lON!WLY 3XPOX"i) A J.M., Taub, Group Leader 0 Jan. 1, 1946 
( cantd. ) 

. .  19. ( c o n t d . )  

?ROGRESS 

Drawing and corrucating d i e s   ere received 
from the shop, €iad the i n i t i a l  t e s t  pleces '- 

.In which the  a n p l i t u d e  of the corrugation 
U'ELS varied heve been delivered. The mater-. . 
f a 1  used vas .003 5nch t h i c k  bsryblititn- 
copper s h a e l ;  the fabricated pieces  W - l l  
be lasod as shims i n  the gadget. 

. 20. P l a s t i c s  service 

Church, M.Arnold, 
Zweig, E.Slatin, 
G a l l 0  

w o r k , h ? ~ s  bocun on the developmat of  an ad- 
hesive to be used In joining cer$ain ports ' 

of a gadget, .In view of the. d i f f i c u l t i e s  
which t;ould be encountared if i t  were neces- 
sary to apply heat cnd pressure t o  some of . 

the odd shaped pieces ,  the first attsnpt 
made w i l l  be t o  find an adhesive requiring 
no heat cnd l i t t l e  pressure.' 

Acetone oxtraction t e s t s  on D u r i t e  546 are . 

a h o s t  conp1ei;od. Results indicate that 
the plastic can b e  molded at  a lower tem- 
perature than has been used f o r  complete 
cure. . NO further word on th i s  problen has 
bean recelved Frorjl Greisen since the deliv- 
ery of the 85 detonators. 

.A smill dural tank kas:c bean aandblusted and 
ccatad  with an acetone s o l u t i o n  of Y i r L y l i t e  
Ffya. 'rhis w i l l  be deliverad t o  s-site for * 

CI m a t i n g  with ikie regular ffln deveiopar, 
YralLninary t e s t s  h d f c a t a  t h a t  the m r i m u n z  
g ~ ~ t 6 c t i . o n  egainsi; corrosion 5s afforded by 
t h i s  coati=;, 

18 polgs%yrers s l u ~ ~  viers de l iversd t b  Sla- 
t i r -  t o  be ussz! as p l a t h g  forms. ' , 

Approxhately 2 1/2 gallons of methyl metha- 
crylate  monoffier c a s t f ~  resin vias prepared 
fo r  G.L.  Kehl t o  be used i n  mountJng natal -  
lagraphic specimenso . .  

86 Lucfte  sluGs vmre prepared and d e l l m r e d  
to Sesly ( X - 7 ) .  An additional 25 s l u g s  of 
longer length have been requested,  
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' . JOB 82 PERSOIXEL 

20. (contd.) 

21. Electrochemis try 

Sla t i n  ,' vi b le, 
Pannell, Freeman 

< 

22. IUiscellaooous . 

hat p e s s i n g  

I'iailborn, . . 

Crunbly, schmitz 

(contd.) . 

PROGRESS 

7 s lugs  of 20 percent by volume graphi te  
f i l l e d  MIFp-10 were delivered to  be used 
a s  se l f  - l u b r l c a t i x ,  corrosion-proof beor- 
inzs at DP Si t e .  'Tests have indica.ted that 
graphi te  f i l l e d  p l a s t i c  autlasts non-graah- 
fte filled plast ic  whsn used 'as stopcocks. 

Jo rk  i s  continuing on adhesives which re- 
q u i r e  heat and pressure for their  applica- 
t i o n  and which have re la t ive ly  high strenBthsi 

The electroplating work carried on t h i s  
month consisted of the production of sllvsr 
wiighing bot6les f o r  EIE, chrome plating 
steel d i e s  and punches, cadmium p l a t i E  
radio chassis, purif icat ion of & a l l i u m  metal, 
exparimentation on plating of p last ics ,  and 
first deposition (impure) of uranium ob- 
tainod from fused hydroxide. Several of the 
above mntioned i t ens  have not been completed 
and w i l l  carry over into January. 

Studies have continued OR conductance mes- 
surments of uranium solutions. The elec- 
t r i c a l  resistance of uranous sulphate solu- 
tioas decreases markedly during the time 
nscossary for i$s determination, and no 
satisfactory explanation o f  this effect has 
bean produced. 

Preliminary results on electrode potent ia l  
measurements indicats that uranium present 
in sollztion behaves as a roonovalent ion, 

The 18 inch 0 , D .  hemisphere composed of 
a l~x i r rum-3  porcent boror alxture VJES u s u c -  
cc jSf"uily rspressed'. Tho graphite die broke 
ii to f o u r  pieces during p r o s s i w ;  e i ther the 
sr Lid piece did not f i t  the die properly or 
tJ 3 azximum pressure employed (300 psi) was - 
t r  > high. 
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. .  

JOa & PXRSOMIEL 

22. (contd.) 

25. centrifugal and . 

investment cast-  
ing 

IIami It on, 
7:erni ck 

PROQRESS 
.- 

I 

. .  

. . .  . .  . .  . .  
. ., 

. .  

. . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . .  . . . . .  . . . . . . . . . .  . . . . . .  . . . . . . .  . . . .  . . .  
- .  . . .  

. .  

. .  
. .  . .  

. .  

One bsrgl l iutn slug e I 3 inches was hot 
pressed 

Hot pressed bsryllium pieces which have been 
f ired heve not been vary satisfactory., The 
spheres break up i n t o  ~ R Y  .pieces, and only 
a few pieces are recovered. It is suspected 
that Carbon proseat Ln the as-received pow- 
der nay havs"a detrimental e f fec t ,  a d  re- 
sults f ~ o m  the analytical laboratory have 
shown carbon to be 1.5 percent, Brush 
claim that they do not know how to analyze 
the powder f o r  carbon cootent,  ;IIork Will 
be continued on this hot grassing problem. 

The biscult me tal-extruded rod investiga- 
tion is  continuing, and samples of recent . 

castings have been submitted for analysis,  

Measuromsnts of tb specific heat of tubal-. ' 

loy er3 continuing. A numbsr of runs have 
been made, and calculet iom are  bei.ng cer- . . 

Tied out to determino t.he specific heat of 
tuballoy, 
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7' 1.- 

i .:.: .: :, ,.: :::.: :.: :.. . 
1 . .  :. . .  

. . . . . . , . . . .. . :: i. . .  . . . _ . .  . .  
. .  
. . .  . .  . .  . 

8. DP units l o r  plu-. 
t o n f m  coating , 

:, .'< .:.: ..., .. , . ,  

' .  . . .  
. .  .. . . .  1. . .. 

. . .  . .  .. . 

. .  .. . 
. .  

SallEtrd, Der- 
.: . 

. .. . . .  .. . . .  
.ough, PerMnr, . :. , 

velasco 
. .  

. .  

i 

Y 
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a -  

1. Uraniun 
reduction 

Cnstot t  

Three  drum of calcium metal, rvhich had 
been sent t o  Electro-Met for redistilla- 
t i o n  v.me received. While the t e s t s  are 
not y e t  complete; it appears that only 
one drum is  satfsfsctory. 

I 

14 kg of tuballoy metal vas issued to 
CMR-6 for fabrication s t u d i e s ,  

2. n25* Thirty-six reductions of enriched f l u o r -  
reduction ids were nads on the 1000. g. scale giving 

Virei ss , McKie 
an average y i e l d  of 99.90$. The total 
netal produced vas ru36 kg. * 

. .  D 
I 



.W 

r , 
1. S?ecific h a t  in the '  miice. of RT->np, 

h a s t s ,  of transition u:G Twian ,  o f  pluton-  . .  

iUi: The appctratus f o r  t h i s  mrk'had  been 
p c r t i a l l y  set up by P r m k  J. Sc? .c t fu la r .  

2. HeoO conductivity of  ? l u t o n i w  at 
room to::cert?ture. 

I 

2 

3. s e l f - d i f f u s i o n  of u r e n i u .  

f ' lam are  Bciric laic t o  invosti:;zte: 



I 

. 1. Recovery of 25 Noduotion residues cofitinued to zccurnulate 
fron roduction . a3 constru.ct ioo xork in b u i l d i x  v a s  uot  
re 8 idue s 

Berm,  Bradshew:tr, 
Erowni45; Con- 
nolly, Dc!.vSs s 
r~;. i  lkins on 

f in!shcd, 

2. 

3. 

5. 

Recovery from About 1600 gams .of m t e r i a l  was handled, 
fabrication e . ' by methods described. in e m l i e r  reports, 
residues 

L. 

DuQt'y, Harnon,. 
Iielchner, Eenker . 

Recovery from I'iork wzis continued in the clean-up of var- 
miscellaneous 
re s i d  ue 6 operstions. 

i o u s  l e m  residues rmalniiig. from ea r l i e r  

Browning E ur fy , 
!X l a s m i  th , 'Eenker 

Conversion of pur- -4boui; 1600. grams of g u r i f i o d  oxide, s o -  
i f i e d  oxide to ,duced h jobs 2 end 3, %ere cofiverted , t o  
anhydrous fluor- . anhFdzous f luor ide .  . . 

ide, 

, 



1. 

2. 

5. 

Bcrrkc 

Operation conC;lnuatt in a spoz-aeic fashion '. 

dmins December. The plant operabd nearly 
a t  capacity during tha Pirsg vieak. Tho 
aer,clze weak tt oparatea at a lovmr l eve l  
for a few days because of necessary chartges. 
A few nore clays ,of l a g s .  scala opercation 
were pass ib lo  before it :vas nacossary to 

'of the water shortage, Tho plant v ~ f l l  20- 
mtin closed u n t i l  Zanuary 7. 
in operatioo is anticipated at LimL tine 
became a numbez of sED9s w i l l .  be e l ig ib le  
for dfschzrge 

The following quantAty of job o r b m  have 
been processed: 

C l O S S  doI>iX C O m p l Q t e l J r  OE December 18 b€JC3U30 

UacerLaEnt~r 

' 

14-0 by DF nalnteaance shass 
8.5 by Tsch r'trsa shops 
45 by post shops 
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January I, 3-94s 
. I  

R .Eldg. 
X O O E  3 ' a 0 01-31) .€I. 0208 
D. 103 12 0,0100 0 -0087 
niriock 8 . 0.0580 0 . 0220 
Nen's Lockep Rm: 14. 0.0250 ' . 0.0156 
D 301 4 0 i 0240 ' .  0.0089 
D Bldg.  zoo% . 20 0 . 0520 0.0069. - 
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GROUP G?R-32 H0RTIE.Y =PORT - WjH. Hinch, Group Leader - 
JaDuePy 1, 1846 (ooptd. . .  

. .  . .  

ZOB & P r n S r n L  . ' 

la. fconld.)  

PROGRESS 

.EO. Of AtJs3aPQ Z i g h e s t  . 

LccaZioQ T3StS c/n/lC" c/m/L 

H . BuiL-ding, . 

.AOOR 1 . 4 . 0.0048 0,0068 . 

. Room 2 6 0.0083 ' 0 ..0047 
Rooz 5 2 0.0050 #.0056 
Boon 7 . ' 2  0.0023 0 .  Q O 2 4  

6 D 103. .. u? 0 0047 ' , ob0089 
. .  A ~ P ~ Q C C ;  8 0 00220 0*074$ 

&oeker''Rgm- . 14 0.0156 0..0700 . 

4 .  0.0089 0 0833 
3. 0.0258. 0.0470 

R 302. 
D 302 
D 303. 3 0.0046 0.0062 ' 

Rodfmrer D Bldg. 20. 0 -0063 0.0210 

!?ha t o t a l  average of all eoun+,s In Rovefiber 
!ms 0.020 c / i n / ~ .  Tne avarage of all counts 
fn Bscember ?%as .0.0094 c/m/L. 

The avaraga of a l l  aas6 counts in t& Tach 
. A m € i  vms  12. The hf@ast average nose cbunt 

wss 6 5 ,  ,and the highest s ingle .  couat sms' 316 
. .  
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1 ~ .  hfonitoring' ani! 
de con t m i n a  t 5  on 
in Dp West area 

cox ' ,  

Appler Bloom, 
Decker, Greening, 
Maas ~e tersan, 
Pierson,. p on ton, 
Price, Rendoil, 
~~iard, yarmr , 
Young 

r 

BROCXESS- 

Tho f i l t e r  systeiu doors have been marked and 
locked t o  prevent entrance Into the contamf- 
pated  a i r  system. Keys w i l l  be b p t  in 
Roar! 18, Bufldiag 1 in a key case, Tbe key 
to the key cage wL11 be kepi; io Roam 14, 
Sui ldfng 1 by tho H . I .  Group. 

Daily aonltoring m s u l t s  requested by Burke, 
D&lie ld ,  Kolodlney, and Baker were started 
~eceinber 7 ,  1945. 

Durlw the month monitasing was done in 
Buildings 2, 3, 4,  and 5 USiRg the "Pee 'geen. 
296 roans were checked with a dai ly  averaee 
of 16. a total of 593 bigh counts was found 
wZLh Q dai ly  average of 31. 57 counts above 
the range oft tha instrument vmre found vdth 
32 occurrkng in Room 913. Handles on appa- 
ratus iu Room 313 have coosistently been 
%OW. Tnese hQndleS a m  made of cast iron 
aod consequently cannot be cleaned s f fect ivs-  
ly. An attemgt is beir& made t o  socure han- 
d l e s  made of a matorial more easily cleaned 
of contaminatloa. 

NO. of average Highest. 
. ~ s s t s  c/,ln/L c / n / ~  LOCO tion 

45 
49 
46 
4 '7 
18 

26 
21 
1'2 
17 
21 
25 
12 
1s 
24 
5 
6 

i a  

0 . 0005 
0.0014 
'0 0014. 
0 * 0024 
0c.0003 . 
0.0003 
0.0016 
0. COO4 
0.0004 . 
0.0024 
0.0127 
0 .OOl5 

. 0 . 0019 
0 ..0003 
C.0058 
0 . 055.9 
0.0093 

0 . 005C 
0.0117 - 
0.0126 
0.0773 
0 . 0010 
0.0013 
0.0196 
0. GO11 
0 . 0057 
O.Ol56 
0.0762 
0.0029 
0.0078. 
0.0015 ' 

0,0595 
0.0897 
0.0377 i 

i 
... 



1B. {corztd,) 



I .  

I 

r 
. .  

52Q3 4 

P.Hp 3 
5214 4 

0.0213 . 

0.0939 
0.05'12 
0. IS59 
0.0673 
0.0270 
0 . 0797 
0.022.0 ' 

0.0005 
0 . 3.579 
0.1856 
0.5461 
0.1816 . 

0.0156 ' 

0 e 0281 
0.0678 
0.0236 
0.175 
0.0603 
c.0019 
0.229' 
3.0048 
0.0042 
0.0787 
0.152 
.0.592 ' 
0.0912 

0.078 
0.2997 
0.2925 
0.7618 . 

0.2757 
0.1389 
0.1212 
0.112s 
.0.0429. ' 

0 . 54co 
0,479 . 

,.- 1.2850 
0 . 170.7. 

' 0.0260. 

. .  



3. 

0 .  

'i,!olloy 

January 1, 3946 (contd. 1 

There V.ES m e  contanincited accident'durinc 
the K O E t h ,  in which afi 12.1: r e p e s e n t a t i v e  
i;'1"-3 s l ight ly  buraed by ec id .  

1, I3ancZannas 45 
2 .  Boot5 ' 25,690. 
3. Brassieres 1 7.1 
4. Caps, .Surgeorz . .2,225. 

6. Gloves, T w i l l  2,168 . 

Q .  E Coveralls . 3,391 

7 Gloves, Undertaker 894 ' 



. .  

5 ,  

E, 

r 

103 
1,113 
. 259 . ' 

2,356 
1,006 . 

. , '  877. 
I,2lG 

.E, 143 pieces 

925 ' . 

$2,058 . 

3,954 prs.  

i 
. .. 

I 

,i 
. .  

./ 

I i 

' .  j 
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FACILITY LEGEND FOR AECM 0513 784T's +d 
A symbol will be .used ,to indicate Tech Areas of concern. This symbol is 
given in the first column of this legend and will be used to indicate facility 
in f rame 6 of Section 0 on Forms 789A, 789B. and 789T. For  air effluent 
and liquid discharge, the building or  structure number in the Tech Area 
will be used to f i l l  in f rames 7. 8. and 9 of Section 0 on all forms. 

:- 

TA-9 

wTen-Site- 07 (I 9 
/Kappa Sit@= (19 

TA-41 W-Site 
TA-43 Health Research Laboratory 
TA-46 

TA-49 

TA-51 
TA-52 
TA-53 
TA-54 

TA@ 

TAB 

TA@ - 
TA-3 
TA-3 
TA-3 

WA-Site 

Frijoles Mesa Site 

Radiation Exposure Facility 
Reactor Development Site 
Meson Physics Facility ' 

W a s t e  Disposal Site 

,,Radiochemistry Site -601 (lqb7-bq) 

/ Liquid Disposal ~ite-oOa(1463- 7 3  

v Liauid Disposal Site, WD-oqs [I qsl-b'f) 
I/- Canyon Disposal Site (Discharge Point 

Press Building - 1 %  (19rs-srJ 
Sigma Building 
Tech Shops 
Rolling 

v D P - S i t e  (air effluen 

\ 
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LOS ALAMOS SCIENTIFIC LABORATORY 

LOS AL4MOS. NEW MEXICO 97% 
. w  ' m i  UNIVERSITY OF CALIFORNl4 * 

& 
I v 

G6'FICE MEMORANDUM 
. -0 : H. C. Donnelly, Manager, ALO DATE: November 15, 1973 

' I;%ru. : H. Jack Blac %l> Manager, LAAO 

FROM : G. L. Voe. <@lib Division Leader ' 

OUHJECT : NUCLID DATA - REVISION 

SYMDOL : H 

. .  - .- . .. . 

L- .Please-replace page 4 of the attachment to the above referenced 
. I  .- 

memo (Voelz to Donnelly thru Blackwell, dated November 13, 1973) 

with the attached revised page. 
' 

GLV: JWH:ed 
attach. 
cc: R.E.  Schreiber, DD . 

R.F. Taschek, ADR 
3 D.P. MacDouga11, ADW 

r'cccl; c &A, A- / P 
C , c L L b - ,  l4-7 

H- 

I 

I 

i 
1 

I 
I 

I .. - _._-.- - . I 
i 

. .  . . .  
- I  . . .  . . . .  . *- 

>. - .. . I  . I  . .. . .  .' - .- . . . I  - : . : , . . -  , -  . I \ a  - -  . . - .  ~ 



ONSITE (cont. ) 

V. S o i l .  
(Predominantly sediment 
in Canyon bottoms) 
238 pU 

23=Pu , 

3 H  

90Sr. 

Sr 

Notes: 

-4- 

Activity Activity 
As Released Corrected 

Cumulative Total For Decay 
( Curies ) (Curie s ) 

,043 ( l )  .040 

;21 (1) 038 

140. 

0 .65  (1) 

2.4 

50. (a 1 

0.29 

0 

. ( 1  ) Radioactivity discharged originally onsite. Radioactivity 
remaining onsite is corrected for decay and/or transfer . 
t o  offsite. 

(a  ) Tritium not corrected for evaporation. Number represents 
maximum value. 

None VI. Others 

.- 

I 

i 

. .  

. . .  . . .  . 
I .  

I 

i 
i . . _  . 1 



.. . 

4 
I ,  

TO 

q:. - rrru 

F ROM 

SUBJECT 

I LOS A-LAMOS SCIENTIFIC LABO?ATOF?Y . .  
' UNIVERSITY OF CALIFORNIA 

LOS ALAMQS, NEW YSXICO e7544,+ 

OFFICE MEMORANDUM 
: H. C. Donnelly, Manager, ALO DATE: November 13, 1973 

: H. Jack B-kwell, Manager LAAO 

: G. Health Division Leader 

. NU IDE INVENTORY DATA 

. H  s*i:moL 

In response to your TWX dated October 17 and let ter from 

LAAO dated October 19, 1973, requesting nuclide inventory data, 

the attached is submitted in the suggested format. 

It must be st ressed that the numbers a r e  not at a high level 

The best possible estimates o r  extrapolations have of accuracy. 

. been established from available data. Considerable work (mail - 
years) would be required to thoroughly investigate past records 

to establish te t te r  numbers. 

GLV:HSJ: ed 
'cc: R. E. Schreiber, DD 

c R. F. Taschek, ADR 
D. P. MacDougall, ADW 

attach. 

I 

b 



NUCLIDE INVENTORY DATA 

OFFSITE 

I. Atmosphere (1) 

3H 

MFP (a )  

Activity Activity 
As Released Corrected . 

(Curies ) (Curies) 
Cumulative Total For Decay 

140,000 120,000 

0 . 5 5  0 .006  

0 .086  ' 0 .086  

Notes: 

0 . 0 0 5  

0 . 0 5 6  ' 

1.2 

0 . 0 0 5 .  

0.056 

1 .2  

(1) Total stack effluent assumed to leave boundary, i. e., no 
estimate made of material deposited on ground within site 
boundary . 

( a )  Mixed fission products with assumed four (4) months' decay 
time a t  time of release. . Primary biologically significant 
nuclides a r e  Sr and 37 Cs. 

(3) Uranium nominally enriched to 93% a 3 5 U .  

( 4 )  Natural and/or depleted uranium containing 234U, 235U, 
- and238U. 

( 5 )  Isotopic composition nominally 2seJ?u - 80%; a3gPu  - 16. 3 5 ;  
a40Pu-3.07?o; 241Pu-0.670; a42Pu-0 .  1%. 

( e )  Plutonium used in weapons development programs with 
nominal isotopic composition 238 PU - <o, 01%; 2 3 9  PU - 94.5%; - 5%; 241P, - 0.5Q/0; a41Am - variable. 

II. Surface Streams 0 0 

III. Ground Water .o 0 

.- IV. Burial Grounds 0 0 

I 

I 

I 

I 



OFFSITE (cant. ), 

V. Soil 
(Predominantly sediment 
in  Canyon bottoms) 
238- 

zsspu 

=H 
Sr 

-2- 

Activity Activity 
As Released Corrected 

Cumulative Total For Decay 
. (Curies) (Curies ) 

as Sr -- O 

Note: - 
. (1 ) Radioactivity originally discharged oiisite only. 

VI. Other None 

ONSIT E 

I. Evaporation Ponds 

U. Seepage ponds, trenches 

Not used a t  LASL. 

Not used a t  LASL. 

III. Covered absorption beds 

p&). . 10 . 10 

89Sr . 0.35 0 

aa7Ac 

Note: - 
2.5 1.4 

(1) The JASL did not discharge any substantial quantities of 
23eP~ until 1967. N o  routine analyses were made to dif-  

ferentiate between 
time about 80% of the plutonium activity was attributed to 
“*Pu. 
”* Pu now accounts €or about 9570 of the total plutonium 

PU and 239 Pu until 197 1. - At this 

This percentage has continued to increase and 

. activity. . .  



ONSIT E (cont. ) 

IV. Burial Grounds 

H 
22Na 
=oca 
90Sr 

137cs 

140Ba-La 

144 Ce 

-3-  

Activity 
As Released 

Cumulative Total 
(Curies ) 

. .  

129,000 

268 

283 

55 

7 

6,000 

2 

1,000 

8 

1 

10 

19 

Activity 
Corrected 
F o r  Decay 

(Curies) 

100,000 

86 

249 . *  

41 

6 [ - .  I 

3,480 

4,500 

2,960 

75 

0 

I. 

10 

19 . 
3,480 

2 ,660  

. 200 

75 

3 

I 

i 

Records indicate the'presence of such other radionuclides 
as I4'Pm, leaEu, a37Np, 24q Cm, and asaCf in unspecified, 

. but undoubtedly low quantities. 

Notes: . 

(1 ) ' Quantity estimates derived from accountability records 
which cover the period 1952-1972. 
for materials buried prior to 1952. 

( 2 )  A l l  other radionuclide estimates were taken from LASL 
Waste Management records beginning with 1960. 
estimates for these materials a r e  available for burials 
made prior to 1960. 

(3) IA - Induced activity; MFP - Mixed fission products. 

No allowance is made 

No 

i 

! 

I 



. f-/ - vu 

UNITED STATES 
AmMK ENERGY COM M 1 SS ION 

I D S  ALAMOS, NLW MEXICO 87544 

OCT 1 8  1973 

Richard F. Taschek, Associate Director for Research 
Los Memos Scientific Laboratory 

NUCLIDE INVENTORY DATA 

Attached is a copy of a self-e,xplanatory TWX on the above 
subject from H, C. Domelly, Manager, ALO, datea October 17, 
1973. 

Please compile the inventories requested and submit the infor- 
mation and data to OSD, ALO, thru this Area Office by close 
of business November 14, 1973. 

Thank you f o r  your cooperation alrd please call if w e  c a n  be 
' of further assistance. 

LAF:WC 
. Operations Branch 

' Enclosure: 
TWX. dtd 10-17-73 

.. . 
b 

& P 

i 



TO RXl/USkEC: T C J32:ES AKA2ILLO TX 

i 
A?l/USAEC G GFTE ST PETE?SZUFiG FL 

AGl/USACC 5 ?i C3LSTCIP! ECIUL2E3 C3 
i 

! 
I 

A €  

BT 

UXCLASSIFI ED/V 0 N Vf D 
~ u ~ : : ~ & u s -  Lir 

SCRJECT: N'JCL IDE I NVE'NTORY DATA I 
I 

AEC HEA32'JARTEilS HAS REQUESTED THAT EACH CONTSACT@3 'COk',?ILE UP- ' I  

TO-DATE I NVENTOFI I ES OF THE QUANT IT I ES OF AA!3 I OACT I V I  TY THAT 

. HAVE EEEX R E L ~ A S E D ,  CISP"YSED OF, CR CTHEP.WSE OEPSSITECI I N  THE 

OkSITE AND OFFISTE ENVIRIII4:!;!SXT AS 9F DECE!&ES 31, 1072. .- 
9 

..... 



-cc PAGE 2 AN1 A3:d.J a l p 4  UXCLAS/N 0 N '2 3 
f t l  * 4 D .  Z>"C - pty coQ9.Ec 1 ='c) 

I I'NENTOR I ES SHOULD TASULATE TOTAL CUE I E- qUAFJT I T  I ES OF SPEC I F IC ' 

RAOIONUCL13ES (EVPHASIS ON PLUTONIUM, TRANSURANIC, LONGLIVE2, 
A 

I 

I 

AND EIGLOSICALLY S IGNIF ICANT NUCLIDES) AND TOTAL R A D I O A C T I V I T Y  

. FG.? EACH S I T E  AS FOLLO'A'S: 

ATMSPHSE - M-1 

S U7 F A C E S TR EA SS 

GROUND KATE3 0 

B F I A L  GWLJNLIS - ' 
0 

SOIL - H -8 . 
OTHER, E.G., SPILLS, DITCHES, ETC. (S?ECIFY) - fl- 
ONS! TE 

EVAPO3ATia?! PORIDS - 0 --- 

SEEPAGS PGi\I3S, TilE:CHES, ETC. (SPEC I FYI 'H- 7 
COVERED TSEENCHES, CdlaS, ETC. -- . d -  3 
BUZIAL GF(GUNDS - rd-1 

)I+- Q SOIL - 
OTHER, E.G., SPILLS, DITCHES, ETC, (SPECIFY) - g-1 
QUALlFlCATlOMS REGARDlh'G THE B A S I S  FOR OR ACCUi3ACY OF THE DATA 

SHOULD ALSO 3E P R O V l  E D .  RAD I OACT I VE WASTES SH I PPED OFFS I TE TC) 

--- ' 
. 

.-.. . 

I 

I 

I 
I 

I 

f 
I 

I 

I 

f 
i 
I 

I 

I 
I 

I 

8 

I 

! 

I 

I 

I 

I 

I 
i 

I 

I 
! 
i 
I 

. i  

I 

I 
i 
I 
! 

i 

I 

I 

I 
I 

~~ 



.. . . _ .  . *  .. 
I .  

B *  

I 

O T H ~  LOCATIOKS KED ROT BE I ~ ~ L U D E D  I N  THE INVENTORIES. O:-!LY 

WASTES 2URI ED ONSITE ARE TO BE REPOSTE3. THE OFFS I T €  INVENTCRY 

lN,SOI'L SHOULD BE BASED 0?1 YOUil CUWENT ENVtROXUE%TAL SOlL 

SAWLI I\:G F3OGRAM. I NVENTC;? 1 ES ARE T O  SE CIlh!PUTE3 FR3M CUqRErJTLY 

AVAlLAELE DATA, A SAMPLING P?.OGqAM TO'PRCIVIGE DATA IS Fj"JT^BE 

INlT l l iTED AT THIS T l E .  PARA, I 

I T  I S  KITED THAT F35VAL RE?GRTl!G 33F T H I S  TYPE OF D i T ?  ELS 9EE!\?I 

TO 

I N  EFFECT S I X €  JA?!'JARy l 9 s S .  ~ ~ T t i o u G w  THE 1?65 THROUGH 1972 DATA 

SiOULD 3E I :<CLUDEO I h' Y aU3 EST I MATE3 I NVEVTS:': I ES, THE UCI I N PUZ? OSE 

OF THI S .?ECr?EST I 3  T3 DETES!,! I NE SPEC If ICALLY TEAT I ?,'?3EXkT I 3N %!-! I CH 

/ -  KAY 01 1..(4Y NOT 6E AVAILASLE PRIOR T 3 . 1 s o o m  \E A3E A?;ARE THAT T?Z . 

DATA Vi1 LL SE 3CU3H EL'T RESEAXH F33 DATA OUR1 NG THIS EARLY PEE1 

I S  RECUESTEa. L6CATIGNS OF DISCHARGED OR DiSP3SE3 E A S E S  FO3 

WHICH DATA Af iE  F!3T AVAILA3LE SHOULO SE I X N T I F I E D .  PA3A 

THE I NVENTC3Y FOR:AAT SHOULD REFLECT CUR I E AMCU?!TS OF 1 KD I V 13UAL 

NUCLIDES I N  

CPPLICA8LE. 

ENV I R 0 N!dEKT 

EACH OF THE CATEGORIES ONS ITE AN9 OFFS ITE YJ-!ERE 

A TOTAL INVENTORY IN THE ONSITE A M  OFFISTE 

SHOULD RESULT FROY THIS TAaULATIGN OF DATA. PARA 

C3L!!PILED MUST BE SUBMITTEa TO THE OPE3AT I3NAL SAFETY 

I F  you H ~ V E  ANY QUESTICN~ CCKTACT A. :ai. HOLES, ST), EXTENS 1 3 ~  

E T *  . . *  

(P 

8 0 9 j .  END Yi0I-t Ai"M 

s 
.. 

m g 4  
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! TO : C. W. Christenson, H-7++fl D A T E :  November 15, 1973 
* I 

L. G. Chelius, H-1 

FROM : J. W. Schulte, CMB-14 ' 

SUBJECT : Summary of Disposition of Impurities Received in 140La shipme 

SYMBOL : CMB-14 

A careful study of the Group recrods concerned with the re 
processing of 140Ba shipments has been made. Listed below is the summary  ."I 
of disposition of the ''5, contaminants. 

TABLE I 

140Ba HISTORY 
Estimated 

Years Source of Material Quantity of 140Ba cif 

1945 through 1956 ORNL 511, 000 Ci  4000 Cib 

1956 through 1963 CPP  at NRTS 1,823,000 Ci 740 Ci" 
I 

TABLE II 
l 4 O ~ a  HISTORY 

E s t i w t e d  Qy..tity 
Years Source of Material & ~ a n t i t y  of 1 4 0 ~ a  of Sr in La 

d, e 

d, f 
1945 through 1956 O W L  I 247,900 Cid <750 mCr 

1956 through 1963 C P P  at NRTS 85,340 Cid < 40 mCi 

a It is .assumed that all of this material minus the total shown in Table IT below was 
buried in waste pits used at that time. 

bAverage of two analyses for  'OS, f rom ORNL product indicating 1000 Ci and 7500 Ci 
. total. 

C Based on analyses of product from C P P  in Idaho. 

- Airborne following detonation. .- T 

d 

e Arrived at by usbig 140La conta'ined < 0.1% 140Ba 

ORNL = 150 
5000 

= 0.003; 247,900 x 0.001 x 0.003 = <741 mCi 

140Ba 

i 

I 

: 
i 

I 

I 

I 

I 
I 

I 

I 

i 

! 
I 

I 

I 
I 

! 
! 
i 
i 
I 

! 
! 
I 
I 

I 
I 
j 

i 
i 

I 

I 

I 
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TO : Distribution 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
DATE: November 14, 1973 

FROM : H. S. Jordan, H-DO /J" 
SUBJECT : PROPER VALUES FOR PLUTONIUM IN ENVIRONMENT ONSITE & OFFSITE 

SYMBOL : H 

A point of concern that came to light in preparing the recent 
nuclide inventory is the discrepancy between what Group H-8 would 
estimate is the Pu-238 and 239 content of the sediment in Canyon 
bottoms and Group H-7 estimate of the quantity of Pu discharged 
to  the Canyons. This discrepancy should be resolved as soon a s  
possible. The following points should be noted. 

1. Group H-7's  estimate of 0 . 2 5  Ci  total Pu discharged 
contains a crude (largely H-8's)  estimate of 0. 143 
discharged untreated to Acid Canyon in the 1945-50 
period. 
the environment. 

Group H-8' s  crude estimate is 4. 2 Ci in  

2. Group H-7 and H-8 estimates for Pu in the environ- 
ment seem to agree within a factor of 2 in  DP-LA 
and Mortandad Canyons - where discharged values a r e  
measured and H-8 samples a re  more numerous. 

3. Some effort should be made by H-7 to determine if 
figures for the discharge in early years a r e  low due 
to analytical methods used in those years. 

4. Grqup H-8 effort should be based on evaluation of the 
statistical parameters involved in their procedure. 

HSJI ed 
Dist. . 

C. Christenson, H-7 
L. Johnson, H-8 
G. Voelz, M.D., H-DO 
J. Healy, H-DO 

I 

. I  
! 
I 

i 
! 
! 

I 

I 
I 
I 
I 

I 
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TO : File 

U S  ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 A 

OFFICE MEMORANDUM 
DATE: Nov. 14, 1973 

FROM : H. S. Jo rdan  

SUBJECT : NUCLIDE INVENTORY DATA 

SYMBOL : H 

The rat ionale  for  the numbers  r epor t ed  for  the inventory for 
activity in the sediment  i n  canyon bottoms is shown below: 

1. Total  activity i n  sed iment  in each  canyon is de termined  by 
Group H-7 d i scha rge  r eco rds .  

A. 

B. 

c. 

D. 

Acid-Pueblo Canyon 

F r o m  TA-45 0.0269 Ci Pu 
F r o m  TA-1 0.1430 Ci Py 

DP-Los  Alamos  Canyon 

Total  Pu 169.9 x 10- Ci 

Pu-238 
Pu and Pu-239 

0.16 x Ci 
30.65 x C i  

Tota l  Pu 30.81 x l o m 3  C i  
-3  . Sr -89  1.07 x C i  

S r -90  1.61 x 10 C i  
H- 3 3.65 

Mortandad Canyon 

Pu and Pu-239 
Pu-238 

-3  . 
7.69 x 10 3Ci 

42.15 x 10- C i  

T o t a l P u  49.84 x 10-3Ci 

S r -89  16.05 x 10-3Ci 

H-3 5.97 

T o t a l s  

S r -90  37.09 I O - ~ C ~  

(1) P u  Act ivi ty  to Canyons 

Acid-Pueblo 169.9 x 1OI;Ci 
DP-LA 30.81 x 10-3Ci 
Mor tandad  49.84 x 10 3Ci 

Total Pu 250.55 x 10- Ci  

Summary . 2 5  Ci  .'. ok 

! 

I 

I 

I 



TO 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMQS. N E W  MEXICO 0 7 S 4 4  

OFFICE .MEMORANDUM WOV 9 1973 

: Harry S. Jordan8 H-DO DATE: NOV. 9,  1973 

I 

FROM : Allen M. Valentine, H-1 

SUBJECT : NUCLIDE INVENTORY DATA 

SYMBOL : H-1 

Attached please f i n d  €I-1's input  t o  the Nuclide Inventory requested 
by the AEC on October 198 1973. 
re leases  a t  t h e  Los A l m s  Project  S i t e  during t h e  period from 
1943 through 1972 and is presented i n  two (2) attachments as follows: 

Attachment 1: 

. 
Our input  covers atmospheric 

Summary of Nuclide Inventory Released to  the Atmosphere. 

Attachment 2 : Supplemental Data and pua l i f  i c a t i o n s  Regarding Nuclide 
Inventory. 

I f  you have quest ions or need more information please contact  m e .  

Allen M.-Valentine 
AMii/eh . 

Attachments : 2 

Xc w/attachs: 
J. E. Dummer;H-l 

F i l e  (3) 
. L. J. Johnson8 H-8 

I 
I 

.I I 

I 

I 

I 

I 

. .  
I .  
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Attachment 1 

' C  Summary of Nuclide Inventory 
Released t o  the Atmosphere 

Los Alamos Pro jec t  S i t e  1943-1972 

. i  

I 

(1) OFFSITE ATMOSPHERE RELEASES 

Nuclide 
Cumulative 
Tota l  ( C i )  

Tota l  Decayed T o  
December 31, 1972 (Ci) 

3H 141 lo8 

MFP , 0.55 (2) 

0.086 

0.005 

0.056 

1.24 

235u (3) 

238Pu ( 5 )  

23813 (4) 

239Pu (6) 

119,852 

0.006 

0.086 

0.005 

0.056 

1.24 

('"Refer t o  Attachment 2 for supplemental da ta  and qua l i f  j.cations regmiling t i e  

basis fo r  and accuracy of t h e s e  data.  

(2)Mixed--fission products with an assumed four  (4) month decay a t  the  time of 

release.  Primary b i o l o g i c a l l y  s i g n i f i c a n t  nuclides are 'OSr and 37Cs. 

. 

(3)Uranium nominally enriched to 93% 235U. 

(4) Natural and/or deple ted  uranium containing 'U 8 and 8U. 

. (5)Isotopic composition nominally 80% 238Pu8 16.'3% 239Pu, 3.0% 240Pu, 0.6% 241Pu, 

and 0.1% 242Pu. 

(6)Plutonium used i n  weapon development programs with nominal i so top ic  c o n p ' s i t i o n  

of ~0.01% 238Pu, 94.5% 239Pu, 5% 240Pu, 0.5% 241Pu with a varying 241Am content .  
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Area/Bldg . 
NO Nomenclature 

Potential . Potential Period Reported 
Nuclides Released Release Period in Nuclide Inventory 

TA- 21- 3 

TA-21-4 

TA-21-4 

TA-21-5 

TA-21-5 

TA- 21-12 

TA- 2 1- 20 

TA-21-21 

TA- 2 1-3 3 

TA-21-35 

. TA-21-61 

TA-21-146 

TA-21-150 

TA-21-152 ' 

I 

I 

TA-21-153 

TA-21-155 

TA-21-209 

TA-21-257 

Laboratory Building 

Laboratory Building 

Laboratory Building 

Laboratory Building 

Laboratory Building 

Filter Building 

Laundry 

Vault 

Waste Treatment Lab 

Waste Disposal Lab 

Laboratory Building 

Filter Building 

Fuel Services Bldg. 

Laboratory Building 

Filter Building 

Furnace Building 

Chemistry Bldg. 

Waste Disposal Plant 

3k 
2 38pu, 2 3gPu, 235" 

M!?P 

239pu8233u 

3B 
c 

239Pu# 235 u# 238u 210po 

238Pu, aJ9PU, 235 u , 233u 
I 

239Pu889sr,90sr 

235 238 244- 
239pu# u# u# 
235,' 

239 235 24dm ' 238Pu, Pu., u, 
238pu,239pu 

210PO#235u,227AC#Th ' 

210~o, 2 3 5 ~  2 2 7 ~ c  ,Th 

235y 

235 238u,Th 

2381?u#23gPu# 235 241- 

. 

u, 

'U951-1966 

1945-1972 

1962-1972 

1945-1972 

1965-197 2 

i945-1972 

1945-1962 

1945-1972 

1945-1961 

1952-1968 

1961-1969 

1959-1972 

1965-1972 

1945-1972. 

194 5-1970 

1961-1972 

1965-1972 

1967-1972 

None 

19 4 8-1 97 2 

1962-1972 

194 8-1972 

19 65-19 7 2 

1948-1972 

None 

1972 

None 

None 

None 

1959-1972 . 

1965-1972 

None 

None 

1961-1972 

None 

197.0-1972 



Attachment 2 

Suphlemental Data and Qual i f ica t ions  Regarding 
Nuclide Inventory Released t o  t h e  Atmosphere 

Los Alamos Project Si te  1943-1972 

Nuclide inventory quan t i t i e s  reported i n  Attachment 1 represent  those releases 
t h a t  have been documented as the  r e s u l t  of  es tab l i shed  s t ack  sampling programs; 
hence, it represents  only a p a r t i a l  inventory. 
programs during t h e  early t i m e s  and the conduct of uncontained t e s t i n g  program 
involving radionuclides prevented the  preparat ion of a complete nuclide inventory.  
Neither was it poss ib le  to quant i fy  by s p e c i f i c  nucl ide d a t a  involving.plutonium, 
uranium, and f i s s i o n  product nuclides.  

The absence of s tack  sampling 

Inventories of 41*, B a a ,  1311, 133xe8 135xe8 and l 4 o ~ a  were not  attempted 
s ince  they are n o t  long-lived b io log ica l  s i g n i f i c a n t  nuclides.  From the ava i l ab le  
data it was not  possible  t o  quant i fy  the quant i ty  of 241Am re leased  along with the 
239Pu iden t i f i ed  i n  Attachment 1; hence, t h e  239Pu includes the  2r;1Am assoc ia ted  
with the  plutonium a t  the time it was released t o  the atmosphere. This is a l s o  
t r u e  f o r  other alpha emitters handled concurrently with plutonium, i.e., 244cIJ8 
Th.nat ,  Ra, 233U, and 210Po. 

I n  general ,  t h e  nuclide inventory covers releases during t h e  period from 1948 
through 1972 for plutonium, 1961 t h r o q h  1972 f o r  mixed f i s s i o n  products,  and 
1967 through 1972 f o r  o the r  radionucl ides  such as 3H, 235U, and 238U.  

To allow an independent evaluat ion of the completeness of the nuclide inventory,  
we are providing t h e  following tabula t ions  of f a c i l i t i e s  and miscellaneous release 
sources. 
provides the  approximate time periods during which stack sampling program data 
were avai lable  for report ing i n  the  nucl ide inventory. 

The column headed "Period Reported i n  Nuclide Inventory" in Table 1 
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Table 1 

Area/Eldg. 
No. Nomenclature 

Facilities Which Represented Sources 
for Atmospheric Release of Radionuclides 

(1943-1972) 

Potential 
Nuclides Released 

Potential Period Reported 
Release Period in Nuclide Inventory. 

TA-J-6 

TA-1-26 

TA-1-29 

TA-1-42 

TA-1-43 

TA-1-45 

TA-1-56 

TA-1-67 

TA-1-69 

TA-1-71 

TA-1-81 

I .  

I 

TA-1-83 

TA-1-96 

TA-1- 104 

TA-1-115 

Building D 

Building H 

Building HT 

Building ML 

Building M 

Building 0 . 
Sigma 

Building TU 

Building U 

Building W 

Building Y 

Building Z 

Building M-1 

Metal Shop 

Building 5-2 

239Pu 

210p0,140~a 

235 238u 
u8 

244- 

23Su 

2Rn+d tr s 
235 238 232Th,3H 

2 3 8 ~  
u8’ u, 

3n 

3H 

235u 

3H 
23SU 

235u 

MFP 

194 3-1953 

1943-1950 

1944-1959 

194 4-1956 

1945-1955 

1946-1953 

1944-1963 

1945-1962 

1944-1957 

1950-1955 

1944-1950 

1944-1955 

1962-1964 

1960-1963 

1949-1957 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

. None 

None 

None 

None 

None 



1> . .  . 
' 8  

. kea/Bldg. Potential Potential Period Reported 
NO Nomenclature Nuclides Released Release Period in Nuclide Inventory 

TA-2-9 

TA-3-16 

TA- 3-29 

TA- 3-29 

TA-3-29 

TA-3-34 

TA- 3- 3 5 

TA-3-39 

TA-3-40 

TA-3-4 0 

TA-3-66 

TA-3-102 

Mast 

Van de Graaff 

CMR 

CMR 

CMR 

Cryogenics 

Press Building 

Tech Shop 

Physics Building 

Physics Building 

Sigma 

. Shops Addition 
I 

TA-3-141 R o l l  Mill 

TA-9-21 Laboratory 

TA-18-32 . K i v a  it2 ' ' 

TA-20-17 Cutoff Shack 

TA-21-2 Laboratory Building 

TA-2 1-3 Laboratory Building 

4 1 ~  # 133~e, 135~e, 8 8 ~  1944-1972 1967-1972 

3H 

238Pu#239Pu# 235 u# 238u - 

None 1956-1972 

195 2-1 97 2 1952-1972 

MFP 

3ri 

3€i 

46sc,60c* 

210Po 

235u 

3H 

235 '238* 
U# 

235 238u 

238u 

3H 

u 8  

235u ,MJ?P 

210P0 

239Pu 

239 235 244- 238Pu8 Pu,, u, 

1961-1972 

1952-1972 

195 5-195 8 

1963-1972 

1966 

-1955 

19 55-1 96 0 

1963-1972 

1959-1972 

1963-1972 

1960-1966 

sl955-1964 

1946 

1945-1972 

131 5-1972 

1961-1972 

None 

None 

1967-1972' ~ 

None 

None 

None. 

None 

None 

1967-1972 

None 

None 

None 

1948-1972 

1948-1972 



. .  
Area/Bldg . Poten t i a l  Poten t ia l  Period Reported 

NO Nomenclature Nuclides Released . Release Period i n  Nuclide Inventory 

TA- 3 2- 1 Medical Research Lab 

TA- 3 3 - 21 Cutoff Building 

TA-33-86 Hp Lab Building 

TA-3 3-113 Hot Machine Shop 

. TA-35-7 F i l t e r  Building 

TA- 35 - 7 F i l t e r  Building 

TA- 3 5-2 Lab/Office Building 

TA-41-4 Lab Building 

TA-42-1 Incinerator Bldg. 

TA-43-1 'Heal th  Research Lab 

TA-45-2 Lab Building 

TA-46-1 , Lab Building 

239Pu -1948-1954 

239Pu 1960 

3H C1958-1972 

235u 

140La,90Sr -1953-1956 

239Pu 1957-1972 

3x 19 58-197 2 

1960-1965 

239pu,241m 

23gPu, 241- 

239Pu, 

239 : 90s, 
pu I 

23SU . 

! 23SU 

235u 

TA-46-16 T e s t  Bldg. #1 

TA-46-31 i T e s t  Bldg. #2 

TA-48-1 Lab Bldg. 23g?u,MFP . 

TA-50-1 Liquid Waste Dis-msal 23891 - 8  239pu,24iAm,M3p 
Plant  

TA- 5 2- 1 UHTREX Reactor MFP 

None 

None 

1967-1972 

None 

None 

1967-1972 

1967-1972 

1953-1972 1967-1972 

1963-1967 None 

1955-1972 197 2 

1950-1965 None 

1960-1967 None 

' 1960-1967 ' 

.1960-1967 

1958-1972 

1965-1972 

1965-1970 

None 

None 

1967-1972 

1967-1972 

1967-1970 

. . . . . . .. . 



Table  2 

Miscellaneous Planned Releases of 
Radionuclides t o  t h e  Atmosphere 

(1943-1972) 

1. Uncontained explosive tests involving depleted uranium and t r i t i u m  have 
been conducted a t  TA-15-R S i t e  s ince  1952. 
as t o  t h e  quant i ty  of depleted uranium and tritium involved were r e t r i e v e d  
f o r  the period from 1967-1972. 
of 4.84 C i  (9680 kg) of depleted uranium and 28,168 C i  of tritium were ' 

detonated a t  or near ground leve l .  
i n  the  nuclide inventory s ince  a l a rge  f r a c t i o n  of  the  total w a s  probably 
released t o  t h e  atmosphere. 
the  inventory s ince  a l a r g e  undetermined quant i ty  remained at t h e  s i te  
as ground contamination. 

Uncontained ex lo s ive  tests involving radiol-anthanum ( 140La with trace 
quant i t ies  of !OSr as an unwanted impurity) were conducted at f i r i s g  
points  a t  TA-10 during t h e  period from 1944 t o  1962. These t e s t s  were 
part of the RaLa Prograii and involved the  detonztion of seve ra l  thausuld 
curies  of 140La and an undetermined t r a c e  quant i ty  of "Sr. Neithgr of 
the  quant i t ies  are included i n  the nucl ide inventory s ince 140La is n o t  
biological ly  s i g n i f i c a n t  and the  quant i ty  o f  "Sr is unknown. The s i t e  
was commonly called "Bayo Canyon" and it has been decontaminated and 
decommissioned. 

Records t h a t  provided d a t a  

During t h i s  s ix  (6) year per iod,  a t o t a l  

The 28,168 C i  of tritium were i n c l u d d  

The 4.84 Ci of uranium were n o t  included i n  

2. 

. 

I 
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Calculated Inventory . 

Based on 1972 
Environmental Monitoring 

l37C* 
(mCi) 

OFFSITE 
Surface Streams ,. <,.dl 
Ground Water 

1. ' 

Sediment 

soil 

burial sites) 

WD" 

ND 

ND 

ND 

\ 
' 3 . 3  

ND 

ND 

- 

42.7 

2020.3 

142. 

238Pu 
(mCi) 

0 

*M 0 .31  DP-LA 

6 8 . 8  A-P 

0 

0.014 
$5* 3 - 
23.2 DP-LP 

23 9Pu 241h 

(mci) (mci) 

0 
. $1  
m 
23 .9  DP-LJ 
4262. A-P 

0 

Q. 036 
sf* \ 
5.6aj-M 
346 DP-LA 

ND = Not detectable above general background 

DP-LA = DP and Los Alamos Canyons 
A-P = AcidSueblo Canyon 

5 = Mortandad Canyon 
i 

. .  D 

, 
I 0.006 

a- 
-. . I 
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TO 

FROM : 

SUBJECT : 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87544 - 
OFFICE MEMORANDUM NOV 9 1973 

Harry Jordan, H-DO DATE: November 8, 1973 

C. W .  Christen 

NUCLIDE INVENTORY DATA 

H7-CWC-437 

Data has been assembled on nucl ides  re leased ons i t e  
t o  canyons and abs'orption beds and the  l i s t i n g s  are 
attached i n  the form of annual t o t a l s  and an o v e r a l l  
summary. 

more accurate data could be provided. 
Many estimates are included and, given addit ional  t i m e ,  

CWC:LAE:gm 

Attachments : a/s 

I 

! 

I 
I 

j 

! 
a 

I 

! 

! 
! 
I 

i 

! 

! 
I 

I 

j 

I 
! 
I 

! 
I 

1 
I 
i 
i 
! 
i 
I 
I 

I 
i 



SUMMARY 

ONSITE €U3IIEASES OF RADIONUCLIDES 
t o  December 31, 1972 

Covered Absorption Beds 

Remaining, (3) Re l eased ,  
Nuclide C i  C i  

Pu ( 2 )  9.86 9.86 

8 9 ~ r  0.35 0 

90s  0 .03  0.02 

l4 OBa- 'La 2.93 0 

227Ac  2.50 1.36 

Canyons ( I n t e r m i t t e n t  Flow) - 

Re l e  as ed , 
Nuclide C i  C i  

Pu (2 )  0.25 0.25 

3H 143.00 71.00 

Remaining, (3) 

' 8 9 ~ r  2 . 4 4  0 

0.65 0.45 

(1) Much of t h e  d a t a  i s  est imated.  Many o t h e r  nuc l ides  
such as 3H ( t o  absorpt ion beds) and U and 241Am ( t o  
canyons) w e r e  r e l e a s e d  but  d a t a  are no t  ava i l ab le .  

( 2 )  The LASL d i d  no t  discharge any s u b s t a n t i a l  q u a n t i t i e s  
of 238Pu u n t i l  1967. No rou t ine  analyses  w e r e  made 
on t h e  d i f f e r e n t i a t i o n  between Pu-238 and Pu-239 
u n t i l  1971 a t  which t i m e  about 80% of t h e  plutonium 
w a s  P.u-238. This  r a t i o  has continued t o  inc rease  
u n t i l  238Pu is  now about 95% of t h e  t o t a l  plutonium 
a c t i v i t y .  

(3 )  Quant i ty .  remaining after decay . 
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Year 

19 45  
19 46 
1947 
1948 
1949 
1950 
1 9 5 1  
1952 
195 3 
1954 
19 55 
19 56 
1957 
1958 
19 59 
1960 
196 1 
1962 
1 9 6 3 .  
1964 
1965 
1966 
1967 
196 8 
1969 
1 9  70 
1 9 7 1  
19 72 

TOTALS 

. -  

ON-SITE 

RADIOACTIVITY TO CANYONS (ESTIMATED) 
( A c i d ,  .DP, Mor tendad  & Ten S i t e  Canyons) 

Curies - 
(1) Pu  

0.143 

0 .001  
0 .001  
0.002 
0.003 
0.003 
0.002 
0.002 
0 .001  
0.002 
0.004 
0 .011  
0.007 
0 .007  
0.003 
0.004 
0.003 
0.007 
0.004 
0.008 
0.006 
0.008 
0.017 

I n i t i a l  
3H 

5.00 
5.00 
5.00 
5 . O O  
5 .00 
5.00 
5 .00  
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5 .00  
5.00 
5.00 
5.00 
5 .00  
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 . 
3.02 
9.62 

Remain. 
3H 

1 . 0 5  
1 .10  
1.15 
1 .20  
1 .30  
1 . 3 5  
1 . 4 5  
1.55 
1 . 6 0  
1 . 7 0  
1 . 8 0  
1 . 9 0  ' 

2.00 
2 .15  
2 .25  
2 .40  
2 .55  
2 .70  
2 .85  
3.00 
3.20 
3.35 
3.55 ' 

3.75 
4.00 
.4 . 2 5  
2.72 
9.14 

I n i t i a l  
89 ~r 

0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0 .040  
0.040 
0 .040  
0.040 
1 .000  
0.250 
0 . 150 
0.050 
0.080 
0.060 
0 . 050 
0 .045  
0.045 
0 .045  
0 .045  ' 

0 .033  
0 .055  
0 .015  
0 .013  
0.004 

. 0 .058  

R e m a i n .  
83Sr  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I n i t i a l  
'OS, 

0 .015 
0.015 
0.015 
0.015 
0.015 
0 .015  
0 .015  
0 .015  
0 .015  
0 .015  
0 .015  
0 .180  
0.050 
0.030 
0.020 
0.020 
0 .015  
0 .015  
0.015 
0 .015  
0.015 
0.015 
0 .015  
0.010 
0.010 
0.020 
0.030 
0.010 

0.249 1 4 3  71  2.438 0 0.650 

R e m a i n .  

~~ 

0 . 0 0 7  
0 .008  
0 .008  
0 .008  
0 .008  
0 .008  
0 .009  
0 .009  
0.009 
0 .009  
0.010 
0 . 1 1 8  
0 . 0 3 4  
0 . 0 2 1  
0 .014  
0 .014  
0 . 0 1 1  
0 . 0 1 1  
0.012 
0.012 
0.012 
0 .013  
0 .013  
0.009 
0.009 
0.019 
0.029 
0.010 

0.454 

(1) Total  plutonium, b u t  l a r g e l y  239Pu t o  1 9 6 0 ' s .  238Pu increased 
' u n t i l  i n  late 6 0 ' s  and early ~ O ' S ,  it const i tuted m o r e  than 50% 

of Pu. Other Pu isotopes and isotopes of U and Am w e r e  present. 
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ON-SITE 

RADIOACTIVITY TO CANYONS (DETERMINATIONS) 
( A c i d ,  DP, Mortendad & Ten S i t e  Canyons) ' 

(3) C u r i e s  
I n i t i a l  

1945  
1946 

1948 
1 9  49 

0.143 
1947 I 
1950 I 
1 9 5 1  1 . 3 1  x .10-3 
19  52 
1953 
1954 
19  55 
19 56 
1957 
1958 
1959 
1960 
1 9 6 1  
1962 
1963  
1964 
196 5 
1966 
196.7 
196 8 
1969 
1 9  70 
19 7 1  
1 9  72 

1.42 1 0 - 3  
2.24 x 1 0 - 3  
3.21 x 10-3  
3 .14  x 10-'3 
1 . 8 1  x 10-3  
1.94 x 1 0 - 3  
1 .47  x 10-3  
2.06 x 1 0 - 3  
4.36 x 10-3  

6.84 x 10-3  
6 . 8 1  x 10-3 
3.11 x 10-3  
4.48 x io-? 
2.50 x 10-3  
6.50 x 1 0 - 3  
4.20 x 10-3  
8.36 x 10-3 
6.47 x 1 0 - 3  
7.62 x 10-3  

10.69 x 10-3  

1 7 . 0 1  x 10-3  7.85 x 10-3  9 .16  x low3 
3.02 
9 .62  

I I n i t i a l  I n i t i a l  I 

895r 

I 

0.935 0 .165  
. 0.213 0 . 0 3 7  

0.102 0 .018  
0.026 0 .004  
0.034 0.006 
0.009 0 0001  
0.009 0 . 0 0 1  

0 .058  0 . 0 1 5  
0.033 0 .008  
0.055 0 . 0 1 3  
0.015 0.022 
0 .013  0 .032  
0.004 0.007 

TOTALS 0.249 

(1) T o t a l  plutonium b u t  la rge ly  239Pu.' 

(2)  Use of 238Pu increased i n  l a t e  1 9 6 0 ' s .  
beginning 1 9  72. 

Isotopic separations made. 

(3) C e r t a i n  amount of 3H discharged every year. 
beginning 1 9  72. 

Detailed records kept 
I 



RADIOACTIVITY TO ABSORPTION BEDS 
(Area U) 

Wastes conta in ing  210Pu w e r e  discharged t o  t h e s e  beds 
during t h e i r  use from 1945-1968. 
i s  not known, b u t  as of t h e  end of 1972, none should remain. 

The amount of 'loPu inc luded  

Approximately 2.5 C i  of 2 2 7 A c  w e r e  d ischarged t o . t h e  beds 
i n  1953. About 1.36 C i  should have been i n  t h e  beds as of 
1/1/73. 

I 



. .  

ON-SITE 

RADIOACTIVITY TO ABSORPTION BEDS* (COVERED SEEPAGE PITS) 
(Area T and A r e a  V) 

Year 

19 45  
19  46 
19  47 
1948  
1949 

1950 
1 9 5 1  

1952 
1953  

' 1954 
1 9 5 5 ,  
1956 

1957 
1958  
1959 

1960 
1 9 6 1  

TOTAL 

P l u t  on i um 
C i  

1 .4035  

1 . 4 0 3 5  
1 . 4 0 3 5  

1 .4035  
1 . 4 0 3 5  

1 .4035  
1 .4035  ' 

0 - 0 0 3 5  
0 .0035  
0 .0035 
0 .0035  

0 .0035 
0 .0035  
0 .0035  

0.0035 

0 .0035 
0 .0035  

9 .8595 . 

*Area T beds w e r e  operated through 1951 ,  A r e a  V beds 
t h r o u g h  1961.  
a n a l y s e s  w e r e  no t  performed t o  determine specific 
isotopes. Data are estimated. 

Most of the  p l u t o n i u m  w a s  239Pu, b u t  
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I .  

ON-SITE 

RADIOACTIVITY TO ABSORPTION BEDS* (COVERED SEEPAGE PITS) 
( A r e a  V) 

C i  C i  
9Osr-9Oy 905 

Year ( or ig ina l )  ( remaining as of 1/1/73) 

19  45 

1 9  46 
0.002 

0 .002 

1947  0.002 

1 9 4 8  0.002 
1 9  49 0.002 
1950 0.002 
1 9 5 1  
1952 
1 9 5 3  

1954 

. 1955  
1956 
1957  
195  8 
1959 

1960 
' 1 9 6 1  

TOTAL 

0.002 

0 .002 

0 .002 

0.002 

0.002 

0 .002 

0.002 

0 .002 

0.002 

0 .002  

0 .002 

0 .034  

* 
Data estimated. 

0.0010 

0 .0010 
0 .0011  
0 . 0 0 1 1  
0 . 0 0 1 1  

0 . 0 0 1 1  
0.0012 
0.0012 
0.0012 

0 .0013  

0 .0013  
0 .0013  
0 .0013  
0 .0014  
0 .0014  

0 .0015  
0 .0015 , 

0.0210 
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. .  

ON-SITE 

RADIOACTIVITY TO ABSORPTION BEDS (COVERED SEEPAGE PITS) 
( A r e a  V) 

Ci Ci 
Year 

1945  
1 9  46 

1 9 4 7  
1 9 4 8  
19  49 
1950 

1 9 5 1  
1952  
1 9 5 3  

. 1954  

1955  
1956 
1 9 5 7  

1 9 5 8  
1959 
1960 
1 9 6 1  

TOTAL 

0.0205 0 . 1 7 2 5  
0 .0205 0 .1725 
0.0205 0 .1725 
0.0205 0 .1725 
0 -0205  0 .1725 
0.0205 0.17.25 

0 .0205 
0.0205 

. 0.0205 
0.0205 
0.0205 
0 . 0205 
0.0205 
0.0205 
0.0205 
0 . 0205 
0 .0205 

0 .1725  
0 .1725 
0.1725 
0 .1725 

0 .1725  
0 .1725 
0 .1725  ' 

0 . 1 7 2 5  
0 .1725 
0 .1725 
0 . 1 7 2 5  

0 .3485 2 .9325  

14OBa - 140La  would remain at E s s e n t i a l l y  no 89Sr or 
* 
this time. Data are estimated. 



D .  . 

TEN SITE 

ON-SITE DISCHARGES TO 1O-S CANYON (MORTANDAD) 

A v a i  lab l e  
Jan 1, 72 D i s  c h a r q e d  (1) 

Year 8 9 ~ r ,  ci 'OS,, c i  - 8 9 ~ r  'OS, 

1 9  56 0 . 9 3 5 ( 2 )  0 .165  ( 2 )  'LO 0 . 111 
1 9 5 7  0 . 2 1 3  0 .037  ' L o .  0.025 

1 9 5 8  0 .102  0 .018  'LO 0 .013  

1 9 5 9 .  0 .026  0 .004  'LO 0 .003  

1960  0 .034  0.006 'LO 0 .004 

1 9 6 1  0 .009  0 . 0 0 1  'LO 0 . 0 0 1  

1 9 6 2 '  0 .009  0 . 0 0 1  'LO 0 . 0 0 1  

1 9 6 3  0.0 0.0 'LO 0 . 0  - 
1 . 3 2 8  0 . 232 0 0 .158  

. I  

I 

(1) Assume t o t a l  s t ront ium w a s  15% 'OS,. 

( 2 )  A f u l l  t ank  of w a s t e  drained to t h e  canyon due to 
. a b r o k e n  l i n e  (Feb. 1956)  . T o t a l  S r  l o s t  is esti- 

mated a t  1 C i .  



$V-SIT!s DISCHARGES TO CANYONS OR ABSORPTION BEDS 

6.91 x 

n 
os 1 

12.53 x 31.59 x 

3H pi 8 9 ~ r  , - 

-3 
-3 
-3 
-3 
.- 3 

-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 

-3 

-3 0.42 10-3 0.60 x 10-3 
-3 0.65 10-3 1.01 10-3 3.65 

i 

From TA-50 to Mortandaa 
I 
1 ci ci ci (3) , : Ci . a .  

23gPu : 8 9 ~  r 'OS r 3H . 
38Pu I 

3.49 x 10-3 
1.62 10-3 
4.22 10-3 
2.59 1073 
6.78 10-3 
4.98 10-3 

I 

72, analyses were performed regularly f o r  'OS,, 238Pu, 239Pu h d  I 

3H. 

i 
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TO : File 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 17544 

.&b i 

OFFICE MEMORANDUM 
DATE: November 8 ,  1973 

FROM : K. J .  Schiager, H-8 

SUBJECT : ENVIRONMENTAL RADIONUCLIDE INVENTORY 

I 

The following information on the environmental inventory of 
radionuclides released from LASL operations has been compiled 
from monitoring data obtahed within the past five years or less.  
Current environmental inventories were estimated by integrating 
the measured concentrations of specific radionuclides over the 
volumesof water, sediments or soils contained in each affected 
area. 
without resorting to decay corrections on emission data. 

' 

The inventory thus obtained represents current conditions, 

For al l  cases except sediments in canyons used for liquid waste 
discharges, the off-site concentrations were all within the ranges 
expected from global fallout. 
could be attributed to LASL operations by direct measurement 
although it is assumed that essentially all materials released to the 
atmosphere have been carried off-site. 

Consequently, no off- site radioactivity 

Soil samples'from the Los Alamos, Espanola and Santa Fe areas 
of New Mexico were collected in 1970 and analyzed for, gOSr, 238Pu 
and 239Pu concentrations (1). 
and the 239Pu/90Sr activity ratios were compared with similar data 
obtained by other organizations from samples collected in Colorado, 
Ohio and New York. 
boundary, only one contained activity exceeding the level associated 
with world-wide fallout. 
radioactive l iquid waste treatment plant (TA-50), contained 0.033 pCi 
2 3 8 ~ u  per gram. 

Both the absolute concentrations 

Of the five samples collected within the LASL 

That single sample, taken just  east  of the 

Of the 15 samples collected off-site, only one contained activity 
exceeding the typical amount attributable to world-wide fallout. 
sample, taken approximately 7 miles northeast of the Laboratory . 
boundary, contained 0 .86  pCi 90Sr per gram, less than twice the 
typical fall-out value. Since the concentration of 2 3 9 ~ u  in this 
sample was within the normal range for fallout, there was some 

This 

I 

! 

I 

I 

i 



LOS A L A M O S  SCIENTIFIC L A B O R A T O R Y  ' 

UNIVERSITY OF CALIFORNIA 
LO6 ALAMOS. NEW MEXICO 07844 

TO: File 2- DATE: November 8, 1973 

- - 
a - - - . s  
a -  - evidence a t  this one location of a contribution of 90Sr from a local 

source. However, other samples collected from the same general .C. 

area did not exhibit abnormal 90Sr concentrations. 

rc - 
-r On the basis - 

of these measurements, we conclude that any contribution from LASL 
operations to the off-site radionuclide inventory in soil is below 
the limits of detection of our sampling and analytical procedures. 

A detailed survey was conducted during 1972 of seven parcels of 
land, totaling approximately 4, 053 acres, lying immediately north 
of the LASL site, and one parcel of 1162 acres  located east of the 
.LASL site (2). 
tensities and of the concentrations of 'H, gross beta activity, 
137 cs, 238Pu, 239Pu, 241Am and total U in soil and vegetation. 
Except for a very few, isolated measurements, the concentrations 
of radioactivity in the soil samples were within the range of values 
expected from global fallout. 

Measurements were m de of external radiation in- 

From these data we would conclude that, except for specific 
canyon drainages, the LASL contributions to the off-site radionuclide 
inventory have been too small to be detectable. 

The volumes of water in transient storage in the alluvium of 
canyons was computed from the known volume of saturation deter- 
mined by water-level measurements in observation holes (3). The 
concentrations of radionuclides in each portion of the perched aquifers, 
measured during 1972 (4), were.integrated over the associated 
volumes to obtain the following inventory for on-site ground water: 

3H . U 23 8pu 239Pu 241Am 
(Ci) (mCi) (mCi) (mCi) 

I 

DP-Los Alamos Canyon 
Volume = 13.8 Me . 1.106 30.5 0.0015 0.0292 0 .00022  

Mortandad Canyon 
Volume = 30.0 Ml 2.22 90 0.01 17 0.0054 0.0061 

Pueblo Canyon ? 
Volume = 13.6 Me e 0.014 21.4 0 .0008  0.0017 '. 

TOTALS: 3.3 142. 0.014 0.036 0.006 e - 
. 
I - 
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TO: File 

I 

3, 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

L o 8  ALAMOS. NEW MEXICO 87144 . 

DATE: November 8, 1973 
I 

- 1  

'2 i 
0 A i  

7 - 
5 :  

. - i  
< I  

'A I 

1. W .  R.  Kennedy and W .  D. Purtymun, IIPlutonium and Strontium 
in Soil in the Los Alamos, Espanola, and Santa Fe, New Mexico, 5 . ;  - 

f Areas", LA-4562 (1 97 1). . :  

2 ,  Johnson, L. J .  ; IILos Alamos Land Areas Environmental Radiation 
Survey 1972l', LA-5097-MS (1972). 

3. W .  D. Purtymun, IIRegional Survey of tritium in Surface and Ground 
Water in the Los Alamos Area, New Mexico, I 1  LA-5234-MS (1973). 

4. J .  E. Herceg, IIEnvironmental Monitoring in the Vicinity of the 
Los Alamos Scientific Laboratory, I t  LA-51 84 (1973). 

KJS/jc 
cc: W. C. Hanson 

H. S. Jordan 
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Isotopes listed in the table are those for which specific curie quantities 

are given i n  a-ailable records. 

to be present in .disposal areas in unspecified,but lm curb quantities. 

In addition, the following isotopes are knuwn 

. .  

105% 

114m 

1311 

133~e 
141a 

147m ' 

1523, 

191, 

227Ac . 

232Th 
237* 

activity vslues in the table have be& rounded to the nearest curie. 

The given values include app-tely 40 percent by irolum of the Faterial 

placed in disposal SML.~, and the bun of ths activity placed in disposal 

pits during the perid 1951 to 1972. No specific confidence limits can be 

placed 'on the total activity values. 

-1- 



a. 

b. 

C. 

dr 

e. 

f. 

gm 

7 - 
a J -- .- - 
5 

-r Icncludes mterial in sludge drums frm liquid t r e a m t  plant, mterial 

in disposal shafts, and a s s d  impurities of 0.1% in 14DBa-La residws. 
' i  - 
.. . 

Includss isotopes 234,235,236,238. 

- data. Greater than 99 percent of activity is attributed to depleted 

~an im,  w i t h  estimated c a p s i t i o n  o€ 99.0% 238, -2% 235. 

Includes kterial in'dislpsal shafts and slvdge drums 5n &sposal pits. 

Includes inaterial in sludge drums and l ~ l e v e l  line generated waste in 

disposal pits .  Curie totals derived frm qLmtabilitXdata. -1_1 

Curie values & i v d  f rm -accoun_tabiility 

-2- 
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L4SL ONSITE RAIII!IMUCLIDE RIJRIAI, IFIVENTORY 
(THROUGH 1972) 

EST IMATEY 
BL!R I FD RADIONUCLIDE W Q!!APdT I TY 
c- 

a 

2 83 

- -  55 

7 

E j  000 

2 

2119 

41 

6 

0 

0 

210Po 8 0 

. 1  1 '  226D 
I \A 

233" 10 10 

. 238pu 19 

i 

I 



I 
I 
! 
I 

LASL OMSITE k 4 D I O W L I D E  RllRIAL INVEFlTORY 
(THROUGH 1972) CIINTIFIIIET! I 

ESTIMATED ESTIMATED 
C#IHJ##IT ITY 

- 
RAD IOMUCLIDE 

3479 3 7 0  

f3 1 
I A  4500 2660 

75 75 

Pu (B) 430 4311 

&BE QUANTITY ESTIMATES DERIVED FROM ACCOUNTABILITY RECORDS 
WHICH COVER THE PERIOD 1952-1972, NO ALLOWANCE IS MADE FOR 
MATERIALS BURIED PRIOR TO 19521 

ALL OTHER RADIONUCLIDE ESTIMATES WERE TAKEN FROM L4SL "~'ASTE 
MANAGEMENT RECORDS BEG I N N  I NG w ITH 1960 I No ESTIMATES FOR 
THESE MATERIALS ARE AVAILASLE FOR BURIALS MADE PRIOR TO 1960, 

RECORDS INDICATE THE PRESENCE OF SUCH OTHER RADIONUCLIDES AS 

Irl7P~, 152Eu, 237fjPJ 244cM, AND 252CF IN UNSPECIFIED> BUT 



of waste placed in burial sites dur'ing this period. 

I i . Detailed records exist for activity in sludge from liquid treatment 
-._.- - plant only, for the period 1951 to 1959. 

Note: All values in curies 

upper value indicates cumulative curies 

Lower value indicates cumulative decay corrected curies 
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i . .  
I C '  . . ;  

Paul R. Xagner, 'Area F a a g e r ,  lLA0 . 
-. R. .I,; Wainwright, Area Eknager, DAO 

- I(. R. Braziel ,  Area Manager, LAAO 
1 , R. Bu1cock;Area EIznager, .KC+O . .. 

. .  
D. O f t e ,  Area Manager, PA0 
Wui. 11 . Lam3; Area Yinager , RFAO 
R. R. Nalone, Area Nimager, SA0 
D. K. lowl in ,  D i r . ,  Special Programs Division . 
FOR: Xnhalation Toxicology Research Inst i tute  

Cy 1974  RADIOACTIVE EFFLUEKC AND ONSITE DISCHARGE DX% C O X P I ~ T I C N s  

' fro copies of t h e  CY 1974 r ad ioac t ive  e f f luen t  and o n s i t e  d i s c h a r g e  
da t a  compilat ions and summaries f o r  f a c i l i t i e s  under your purview 
are enc losed .  These documents are intended for your use  i n  e f f l u e n t  

. r e d u c t i o n ,  environmontzi p ro tec t ion ,  s i t e  manageaent, and ef f luerz t  
and environmental  research and study programs. The t rend  r e p o r t s ,  
which i n d i c a t e  changes i n  t h e  quan t i t i e s  of r a d i o a c t i v i t y  ' r e l e a s e d ,  
are  o f  p z r t i c u l a r  i n t e r e s t  and should b e  used i n  reviews and. eval- 
u a t i o n s  of your fac i l i t i es  and operations.  

The c o q i l a t i o n s  and summaries contain only da t a  on q u a n t i t i e s  of 
r a d i o a c t i v i t y  discharged, wi thout  explanation o r  i n t e r p r a t a t i o n ,  
and no f u r t h e r  publ icat ion o r  publ ic  d i ssenina t ion  i s  inrended. 
P e r t € n e n t  e f f l u e n t  2nd o n s i t e  dischzrge da ta  are published €n the 
ennual er.virori.enta1 monitoring repor t s ,  i n  accordance wi th  ERDAly 
0513 r equ i r enen t s ,  or i n  environmental impact s ta tements .  
e f f l u e n t  and o n s i t e  discharge da t a  r epor t s  are prepared and d i s -  
t r i b u t e d  f o r  o f f i c i a l  use by your  o f f i c e  and. t h e  r e spec t lvc  
o p e r a t i n g  cont rac tor  i n  t h e  nanagezent of operat ions and wastes 
on ERDA sites. 

These d a t a  r ep resen t  the o f f i c i a l  E m  estimates and w i l l  b e  used 
by ERJL! a s  such. 
that acy subs tan t ive  e r ro r s  are brought t o  our a t t e n t i o n .  
c o r r e c t i o n s  can be submitted on enended 789 farms. 
any ques t ions ,  ' p lease  contac t  George Werkena at (505)26&-EQ91 . 

The 

. 

Therefore, you a i d  your cont rac tors  should a s su re  
Er ro r  

i f  t h e r e  are 

b/P &Y 
j a c k  R. Rceckr,  Direc tor  
?,nnr.2ri-nu 1 ..Brnr.. ;,<,.; e;-" 

I - -  , --  .--- ".. 
/ L U G  

------I.-- "---- ---- --- 
! I-' 

bv..., : 1=2 :? 

f 

Y 
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UNITED STATES 
ENERGY RESEARCH AND DEVELOPMENT ADMINIS1 

ALBUQUERQUE 0PEHATIONS.OFFlCE - 
ALBUQUERQUE, NEW MEXICO 07115 

P.O. BOX rrqo 

. .  ... 

, 

Reviewed/Lab Counsel 
.-.- 
1 3  .. 
..I 

> 

- 784 6 
'P. R. Wagner, Area Manager, AAO 

&AK. R. Braziel ,  Area Manager, LAAO 
' 8 .  R. Malone, Acting Area Manager, SA0 

b.., 
e ~ ~ . ~ ~ ~ . , ? ,  B. L. Wainwright, Area Manager, DAO 

D. K. Nowlin, Di rec tor ,  Spec ia l  Programs Division 
FOR: Inha la t ion  Toxicology Repearch I n s t i t u t e  

25 
RADIOACTIVE E"LUENT/ONSITE DISC-GE DATA FORMS (AEC-789) M 

---_-_ _ _  _ _  
'Laboratory,  LASL, Sandia Livermore, and the Inha la t ion  Toxicology v/ 

Rescazch I n s t i t u t e .  Please assure  t h a t  your cont rac tors  complete 
these  forms i n  a .timely manner so t h a t  we can forward them t o  HQ 

We a l s o  remind you t h a t  d r a f t  copies of the 1974 annual environ- 
mental monitoring Feport  are t o  be t ransmit ted t o  the Director ,  
OSD , b~;;@<~@$@$$%X&P!& 5- -5. 

A . A A ' . /  

by Apri l  1. 

j 
I 

! 
i 

! 
. i  

! 

I 

I 

W0H:GJW 
ck R. Roeder, Director  

pera t iona l  Sa fe ty  Division 



IN REPLY 

REFER TO: H8-75-  134 

UNIVERSITY OF 'CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY Reviewedl 

(CONTRACT W-7405-ENG-36) 
P. 0. Box 1663 

Lor Alamos, NEW Mexico 87544 

I 
i 

M a r c h  28, 1975 1 

M r .  K e n n e t h  B r a z i e l '  
Los A lamos  A r e a  O f f i c e  
U. S .  E. R.  D .  A. 
Los A lamos ,  New M e x i c o  8 7 5 4 4  

R E :  1974 R a d i o a c t i v e  E f f l u e n t  and D i s c h a r g e  
M o n i t o r i n g  R e p o r t  

Dear M r .  B r a z i e l :  . 
E n c l o s e d  a r e  two c o p i e s  of t h e  1 9 7 4  R a d i o a c t i v e  

E f f l u e n t  and D i s c h a r g e  M o n i t o r i n g  r e p o r t  s p e c i f i e d  on  
A E C ( E R D A )  Manua l  C h a p t e r  0513 .  T h e  r e p o r t  c o n s i s t s  
o f :  ( 1 )  c o v e r  s h e e t ,  ( 2 )  e x p l a n a t o r y  summary ( w h i c h  
i n c l u d e s  a LASL  f a c i l i t y  l e g e n d ,  a n  a i r b o r n e  e f f l u e n t  
r e l e a s e  summary, a l i s t  o f  a i r b o r n e  e f f l u e n t  c o n t r o l  
code i n t e r p r e t a t i o n s ,  a n d  a l i q u i d  d i s c h a r g e  p o i n t  
l e g e n d ) ,  ( 3 )  LASL T e c h  A r e a  map, a n d  ( 4 )  c o m p l e t e d  
AEC-789T Forms.  

. GtV:KEA:mar 
E n c l o s u r e s  as  c i t e d .  

G e o r g e  L.  V o e l z ,  M.D. 
H e a l t h  D i v i s i o n  L e a d e r  

L l  4 S. Jorclar. 

I -I 
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ReyiewedILab Counsel 
Publigy Releasable 

R A D I O A C T I V E  E F F L U E N T  A N D  D I S C H A R G E  M O N I T O R I N G  

F O R  C A L E N D A R  Y E A R  

i 9 7 4  

OF T H E  

L O S  A L A M O S  S C I E N T I F I C  L A B O R A T O R Y  

U N I V E R S I T Y  O F  C A L I F O R N I A  

P .  0 .  B O X  1 6 6 3  

L O S  A L A M O S ;  N E W  M E X I C O  8 7 5 4 4  
. .  

I 
I 
i 

- i  i 

i 
I 
I 



FACILITY LEGEND FOR WCM 0513 

A symbol w i l l  be used to i n d i c a t e  Tech A r e a s  of concern.  T h i s  

symbol i s  given i n  t h e  first column of t h i s  legend and w i l l  be 
used t o  i n d i c a t e  f a c i l i t y  i n  frame 6 of S e c t i o n  0 on both Forms 
789A and 789B. 

..Area w i l l  be used t o  f i l l  i n  frads 7 ,  8, and 9 of Sec t ion  0 on 
The b u i l d i n g ' o r  s t r u c t u r e  number i n  the Tech 

- 2. 
both forms, 

A 

B 
C 

D 
E 
F 

. - - . . -. . 

. .  

G 
H 
I 
J 
K 

L 
M 
N 
0 .- 
P 
Q 
R 
'S 
T 
U 
V 

W 

X .  
Y 

2 

Tech A r e a  
. . .. 

T i t l e  

TA-2 
TA- 3 
TA- 8 
TA-9 
TA-11 

TA- 15 
TA-16 
TA- 1 8  
TA-21 
TA- 2 2 

Omega S i t e  

South Mesa S i t e  
Anchor S i t e  West 
Anchor Site E a s t  
K-Site . 

R-Si te 
S-Si te  
Pajari to S i t e  
DP S i t e  
TD-Site  

. .. 

TA-33 HP-Site 

TA-35 
TA- 3 6 
TA-39 
TA- 4 1 
TA- 4 3 
TA- 4 6 

TA- 4 8 

TA-49 
TA- 5 0 

TA- 5 1 
TA- 5 2 
TA-53 
TA-54 . 

TA- 4 5 
- 

Ten-Site 
Kappa Si te  
Ancho Canyon S i t e  
+ S i t e  
Heal th  Research Laboratory 

' WA-Si te  
Radiochemistry S i t e  
F r i j o l e s  Mesa S i t e ,  

Liquid  Di sposa l  S i t e  

Rad ia t ion  Exposure F a c i l i t y  
Reactor Development S i t e  
Meson Phys ic s  F a c i l i t y  
Waste Disposa l  S i t e  
.L iquid  Disposal S i t e  (WD) 
A c i d  Canyon Disposal'  S i t e  

(Discharge p i t  5 0 8 )  . . 

. -  
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, 

. .  

. .  .. . . -.. 



Part 1. Total Release Summary by Nuclides 

Nuclide(s) . Total Activity Released (Ci) 

Mixed Fission Products .001374 

€I-3 

- ___ - _ _  - ---41 

1-131 

P- 32 

7317 

312 

.004734 

.000074 
. .  

! 

I 

I 



P a r t  2.a. CY 74 Airborne P l u t o n i u m  Releases 

R e l e a s e  Data 

Source  N u c l i d e s  

TA-3-29 Wg. 2(S)  Pu-238 & 239 

TA-3-29 Wg. 2(N) Pu-238 & 239 

TA-3-29 Wg. 3 ( S )  Pu-238 & 239  

TA-3-29 Wg. 5 ( S )  Pu-238 & 239 

TA-3r29.Wg. 5.(N) - Pu-238 &-239- 

TA-3-29 Wg. 7(S)  

TA-3-29 Wg. 7(N) 

TA-3-29 Wg. 9 

TA-21-2 (E) 

TA-21-2 (W) 

TA-21-3 (E) 

TA-21-3 (W) 

TA- 2 1- 4 

TA-21-4 H o t  C e l l  

TA-21-5 (E) 

TA-21-5 (W) 

TA-21-5 (SR) 

TA-21-5 (530 

TA-21-5 (530 

TA-21-150 

TA- 21- 3 24 

TA-35-7 (SE) 

Hood) 

TA-35-7 (NE) 

Pu-238 6 239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 

Pu-239 

Pu- 2 39 

Pu- 2 39 

Pu- 2 39 

Pu-239 . 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-239 

.. . . 

~~ 

Gross 
Volume ( M 3 )  

6.09 E+8 

6.10 E+8 

6.91 E+8 

4.14 E+8 

.6..38 E+8 - - 

Ave. Conc. 
(vCi/ml)  
I 
0.43 E-14 

0.41' E-14 

48.30 E-14 

31.00 E-14 

- _ _  . -8.80 E-14. 

2.97 E+8 

6.21  E+8 

26.3 E+8 

2.53 E+8 

4.28 E+8 

2.00 E+8 

3.91 E+8 

.3.00 E+8 

0.58 E+8 

3.68 E+8 

3.98 E+8 

0.14 E+8 

0.16 E+8 

0.03 E+8 . 

2.81 E+8 

2.10 E+8 

1.3 E+8 

1.4 E+8 

0.50 E+8 

42.10 E-14 

13-00 E-14 

0.66 E-14 

0.15 E-14 

0.24 E-14 

0.27 E-14 

0.07 E-14 

0.19 E-14 

0.29 E-14 

0.09 E-14 

0.10 E-14 

1 . 4 0  E-14 

0.96 E-14 

0.07 E-14 

0.33 E-14 

0.31 E-14 

0.52 E-14 

4.20 E-14 

2.60 E-14 

Total 1 

Act iv i ty  (UCi.1 i 
2.6 

2.5 

333 

1 2 8  

56 . - _  

125 - 

81 

17 

0.4 

1.0 

0.5 

0.3 

0.6 

0.2 

0.3 

0 .4  ' 

0.2 

0.2 

<o . 01 

0.9 

0.7 

I 0.7 

5.9 

1.3 



P a r t  2.a. CY 74 A i r b o r n e  P l u t o n i u m  Releases - c o n t i n u e d  

Source  

TA- 35 - 7 

TA-35-7 

TA-43-1' 

TA-4 3- 1 

TA-4 3- 1 

TA-4 3- 1 

TA-4 3-1 

TA-43-1 

TA- 4 8- 1 

TA-48-1 

TA-48-1 

TA-50-1 

TA- 50- 1 

TA-50- 1 

'. 

._ - -- . . . - 

(SE.C.) . 

(SI 

(FE-9 ) 

( FE-10) 

(FE-11) 

(FE-12) 

(FE-14 & 

(FE-24) 

(N) 

(Core 1 

(Alpha) 

(NE) 

(SEI 

(SI 

. .  

' N u c l i d e s  

Pu-239 

Pu- 2 39 

Pu-238 & 239  

Pu-239 

Pu-239 

Pu- 2 39 

16) Pu-239 

Pu-239 

Pu-239 

PU-239 

Pu-239 

Pu- 2 39 

Pu-239 

Pu-2 39 

. .  

Gross 
Volume (M3) 

Ave . Con c . 
( K i / m l )  

Release Data 
T o t a l  

0.42 E+8 

0.34 E+8 

1.7 E+8 

1.95 E+8 

2.59 E+8 

2.63 E+8 

1.9 E+8 

0;05 E+8 

7.2 E+8 

6.6 E+8 

0.09 E+8 

3.1 E+8 

6.5 E+8 

0.5 E+8 

. - - .  - 

0.24 E-14 

0.03 E-14 

0.56 E-14 

1.10 E-14 

- 0.54 _.-. . -. E-14 . 

0.57 E-14 

0 .42  E-14 

cO.01 E-14 

2.30 E-14 

1.10 E-14 

0.05 E-14 

0.22 E-14 

0.19 E-14 

4.06 E-14 

0.1 

<o. 01 

1.0 

2.2 

1 .4  

1.5 

0.8 

<0.01 

16.6 

7.3 

c0.01 

0.7 

1.2 

2.0 

TOTAL RELEASED 794  pCi 



. .  

Part 2.b. CY 74 Plutonium Releases Greater than 7 x lJCi/ml at Stack 

Location Nuclides 

'*.TA-3-29 Wg. 3(S) Pu-238 f 

*TA-3-29 Wg. 7 ( S )  Pu-238 f 

*TA-3-29 Wg. 5 ( S )  Pu-238 & 

*TA-3-29 Wg. 7(IU PU-238 C 

- *TA=3=29. Wg . 5 (N) 

239 

2 39 

239 

2 39 

2 39 _. . 

Ave. Conc. '74 Release 
(vCi/ml)  (Wi) 

48.3 E-14 333 

42.1 E-14 125 

31.0 E-14 128 

*Upgraded to double HEPA filtration during '74. 

13.0 E-14 81 

I 

i 

I 



c Part  3. CY 74 Airborne Uranium Releases I 1 
Release Data I 

I 
I 
i 

Source 
Gross 

Nuclides Volume (M3) ( W i / m l )  
Ave . . Conc . 

‘5TA-3-29 Wg. 3 ( N )  U-235 & 238 5.92 E+8 

TA-3-29 Wg. 4(S) U-235 & 238 4.96 E+8 

TA-3-29 Wg. 4(N) U-235 & 238 6.56 E+8’ 

7.2 E-14 

12.0 E-14 

1.80 E-14 

TA-3-35 (W) U- 2 35 2.5 E+8 0.48 E-14 

TA-3-66 (NE) U-235 & 238 

TA-3-66 (SE) U-235 

TA-366 (N) U-238 

TA-3-66 (NW Corner) U-238 

TA-3-66 (WC) 

TA- 3- 102 

TA-3-141 (N) 

TA-3-141 (NW) 

TA-3-141 (SW) 

TA-21-3 (S) 

TA-21-3 (Incin.) 

TA-21-4 (S) 

TA-21-155 (NE) 

TA-21-155 (NW) 

TA-21-155 .(SEI 

TA-21-155 (SW) 

TA-46-31 (N) 

TA-46-31 (S) 

TA-46-31 (SW) 

U-235 & 238 

U-235 & 238 

U-238 

U-238 

U-238 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-238 

U-238 

U-235 

6.0 E+8 

7.8 E+8 

5.2 E+8 

. 0.16 E+8 

3.95 E+8 

2.4 E+8 

1.3 I E+8 

2.7 E+8 

4.4 E+8 

2.4 E+8 

0.1 E+8 

2.8 E+8 

0.57 E+8 

0.58 E+8 

0.75 E+8 

0.57 E+8 

0.006 E+8 

0.080 E+8 

0.08 E+8 

1.3 E-14 

0.37 E-14 

8.5 E-14’ 

11.0 E-14 

0.61 E-14 

3.7 E-14 

0.52 E-14 

0.76 E-14 

0.38 E-14 

233.0 E-14 

21.4 E-14 

13.4 E-14 

1.5 E-14 

0.19 E-14 

0.14 E-14 

0.35 E-14 

cO.01 E-14 

3.70 E-14 

1.20 E-14 

To ta l  . - I  
Ac t iv i ty  ( p C i )  i 

42.6 I 
I 

59.5 

11.8 

1.2 

14.8 

7.8 

2.9 

44.2 

1.8 

2.4 

8.9 

0.7 

2.1 

1.7 

559 

2.1 

37.5 

0.9 

0.1 . 

. I  0.1 

.o. 2 

<o . 01 

0.3 

0.1 



c 
I 

Part 3. CY 74 Airborne Uranium Releases - continued 

Source 
& 

'TA-48-1 (S)  

Nuclides 

U-235 

TA-48-1 (Hot Cel l )  U-235 

Release Data 

Volume ( M 3 )  ( v C i / m l )  A c t i v i t y  ( W i )  
Gross Ave. Conc. To tal 

8;8 E+8 0.14 E-14 1 .2  

0.79 E+8 0.07 E-14 0.06 

TOTAL RELEASED 804 vci 



P a r t  4.  CY 74 Airborne  Mixed F i s s i o n  P r o d u c t  Releases 

Release Data : 
Gross Ave. Conc. Total 

Source Volume (M3) ' (pCi/ml) A c t i v i t y  ( p C i )  
4 

'TA-3-29 ( W T O  9) 26.3 E+8 0.13 E-12 342 

TA-21-4 ( H o t  Cell) 0.58 'E+8 0.05 E-12 2.9 I 

TA-48-1 (S) 8.8 E+8 0.09 E-12 79.2 

TA-48-1 (N) . .  7.2 E+8 0.77 E-12 554 

TA-48-1 (Core Wg. 1 606 E+8 

TA-48-1 (Alpha Wg.) 0.09 E+8 

'. TA-50-1 (NE) 

TA-50-1 (SEI 

3.1 E+8 

6.5 E+8 

* 

TA-50-1 (S) 0.54 E+8 

0,46 E-12 

0.01 E-12 

0.11 E-12 

0.08 E-12 

304 

0.1 

34.1 

52.0 

I 

I 0.04 E-12 2.2 

MTAL REUASED 1 3 7 4  pCi 

P a r t  5. CY 74 Airborne T r i t i u m  Releases 

. Release Data 
Gross Ave. Conc. Total 

Sour%e V o l u m e  (M3) (uCi /ml)  Act iv i ty  (Ki) 

TA-9-21 (E) 0.24 E+8 

TA-21-5 (SR) no discharge i n  '74 

0,054 E-6 

0 

1.3 E+6 

0 

TA-33-86 0.87 E+8 68 E-6 5916 E+6 

TA-35-2 (S) 1.4 E+8 10 E-6 1400 E+6 

TOTAL RELEASED 7317 pCi E+6 



I 

Part 6. CY 74 Miscellaneous Releases 

Source Nuclides 

TA-2-9 Omega Ar-41 

TA-3-29 (Wg. 9) 1-131 

TA-4 3-1 (FE-9) P- 32 

TA-43-1 (FE-10) P-32 . 

I 
I 
I 

i 
I 

Release Data I 
! Gross Ave. Conc, Total I 

I 

-~ ~ 

Volume (M3)' (vCi/mll 

0.12 E+8 26.00 E-6 

26.3 E+8 1.80 E-12 

1.78 E+8 6.70 E-14 

1.95 E+8 4.90 E-14 

TA-43-1 (FE-12) P-32 2.63 E+8 8.60 E-14 

5.50 E-14 TA-43-1 (FE-14 & 16)P-32 1.89 E+8 

TA-43-1 (FE-24) P-32 

TA-53-1 (D Wing) MAP 

0.05 E+8 

2.19 E+8 

2.20 E-14 

cO.01 E-14 

Released (Ki)  i -  
312 E+6 i 

i 
i 

4734 
I 

! 1109 

9.6 

.19.7. - . - -  

22.6 

10.4 - 

Oil 

C O .  01 



1974 CONTROL CODES AND REFERENCE LOCATION IDENT. FORM AEC 789T REPORT 

! 
Narra t ive  Descr ip t ion  

ALDEA - 009 - 001 Omega Stack,  TA-2-9 

ALDEB - 0 2 9  - 001 South S tack ,  Wing 2 ,  TA-3-29 

ALDEB - 0 2 9  - 0 0 2  North Stack,  Wing 2 ,  TA-3-29 

*(ALSEA - 009 - 0 9 1 )  .. >: 

(ALDEB - 0 2 9  - 2 0 1 )  

(ALDEB - 0 2 9  - 2 0 2 )  

ALDEB - 0 2 9  - 004 
(ALDEB - 0 2 9  - 3 0 2 )  

ALDEB - 0 2 9  - 005 
(ALDEB - 0 2 9  - 4 0 2 )  

ALDEB - 0 2 9  - 006 
(ALDEB - 0 2 9  - 401) 

ALCEB - 0 2 9  - 007 
(ALDEB - 0 2 9  - 5 0 2 )  

ALDEB - 0 2 9  - 008 
(=DEB - 0 2 9  - 5 0 1 )  

ALDEB - 0 2 9  - 009 
(ALDEB - 0 2 9  - 701) 

ALDEB - 0 2 9  - 010 I 

(ALDEB - 0 2 9  - 7 0 2 )  

ALDEB - 0 2 9  - 011 
(ALDEB - 0 2 9  - 9 0 1 )  

ALDE2 - 035 - 001 

ALDE3 - 066 - 001 
(AIDE3 - 066 - 008). 

ALDE3 - 066 - 002 
(ALDE3 - 066 - 0 0 9 )  

AIDE3 - 066 - 003 
(ALDE3 - 066 - 010)  

ALDE3 - 066 - 004 
(ALDE3 - 066 - 0 1 3 )  

North Stack,  Wing 3 ,  TA-3-29 

South Stack,  Wi,ng 4 ,  TA-3-29 . 

North S tack ,  Wing 4 ,  TA-3-29 

South Stack,  Wing 5 ,  TA-3-29 

North S tack ,  Wing 5, TA-3-29 

South Stack,  Wing 7 ,  TA-3-29 

North S tack ,  Wing 7 ,  TA-3-29 

Wing 9 Stack ,  TA-3-29 

W e s t  S tack,  TA-3-35 

NW Stack, ' TA-3-66 

NE Stack ,  TA-3-66 

SE Stack,  TA-3-66 

North S tack ,  TA-3-66 

I 

i I 
i 
i 
I 
i 

I 
I 
I 

. -  
I 



-2- 

ALDE3 - 066 - 005 
(ALDE3 - 066 - 0 2 4 )  

ALDE3 - 066 - 006 
(ALDE3 - 066 - 0 2 6 )  

ALDE4 - 1 0 2  - 001 

:ALDE5 - 1 4 1  - 001 
(ALDES - 141 - 0 0 6 )  

ALDE5 - 141 -’ 0 0 2  
(ALDES - 141 - 009) 

-I 

West C e n t r a l  Stack, TA-3-66 

NW C o r n e r  Stack,  TA-3-66 

Main Stack, TA-3-102 

North Stack, TA-3-141 

NW Stack ,  TA-3-141 

! 
I 

i 
i 
1 

! 

I 

j 
I 

i 

ALDED - 0 2 1  - 001 
(ALDED - 021 - 004) 

ALDE6 - 0 0 2  - 001 
(ALDE6 - 002 - 0 1 2 )  

ALDE6 - 0 0 2  - 002 
(ALDE6 - 0 0 2  - 0 2 2 )  

ALDE6 - 003 - 001 
(ALDE6 - 300 - 3 0 1 )  

ALDE6 - 003 - 002 
(ALDE6 - 300 - 3 0 2 )  

ALDE6 - 003 - 003 
(ALDE6 - 003 - 031) 

ALDE6 - 004 - 001 
(ALDE6 - 400 - 400) 

ALDE6 - 004 - 002 
(ALDE6 - 004 - 0 4 2 )  

ALDE6 - 004 - 003 
(ALDE6 - 004 - 0 4 1 )  

ALDE6 - 003 - 004 
(ALDE6 - 003 - 0 3 2 )  

ALDE6 - 005 - 001 
(ALDE6 - 500 - 5 0 8 )  

ALDE6 - 005 - 002 
(ALDE6 - 500 - 5 0 0 )  

E a s t  Stack, TA-9-21 

E a s t  - .  Stack, B l d g .  2 ,  TA-21, Rm. A i r  

W e s t  S tack,  B l d g .  2 ,  TA-21, Rm. A i r  

E a s t  Stack, B l d g .  3 ,  TA-21, Rm. A i r  

W e s t  S tack,  B l d g .  3 ,  TA-21, Rm. A i r  

Main Stack, B l d g .  3 ,  TA-21 

Room A i r  Stack, B l d g .  4, TA-21 . 

H o t  C e l l  Stack, B l d g .  4,  TA-21  

South Stack, B l d g .  4 ,  TA-21 

Inc ine ra to r  Stack, B l d g .  3, TA-21 
( I n c i n e r a t o r  Stack,  TA-21) 

E a s t  Stack, B l d g .  5 ,  TA-21, Rm. A i r  

W e s t  S tack,  B l d g .  5 ,  TA-21, Rm. Air 

South Stack, B l d g .  5 ,  TA-21, SR ALDE6 - 005 - 003 
(ALDE6.- 005 - 051) 



-3- 

ALDE6 - 005 - 004 
(ALDE6.- 500 - 507) (Rrn. 530 Stack,  TA-21, Rm. Air) 

Building 5,  TA-21, Rm. 530'Air  

ALDE6 - 005 - 005 Building 5, TA-21, Rm. 530, Hood Exhaus t  
(ALDE6 - 500 - 506)' (Rm. 530 Stack,  TA-21, Hood 'Exhaust)  

ALDE6 - 150 - 001 Bldg. 150 Stack,  TA-21, Rm. A i r  
' (ALDE6 - 150 - 150) . 

ALDE6 - 155 - 001 -NE Stack,  Bldg. 155, TA-21 
(ALDEG - 155 - 15.1) 

ALDE6 - 155 - 002 NW Stack,  Bldg. 155, TA-21 
(ALDEG - 155 .. 152) 

qp..-r. -- -- - ..- . .- pJ---e6 - 1 5  5 - -O'O-J----. s~--sf~~K---~-l-d~--+5'5- 
, . # 

(ALDE6 - 155 - 153) 

ALDE6 - 155 - 004 SW Stack,  Bldg. 155, TA-21 
(ALDEG - 155 - 154) 

ALDE6 - 324 - 001 Bldg. 32'4 Process Exhaust, TA-21 

ALDEK - 086 - 001 TA-33-86 Stack 

ALDEL - 002 - 001 South S tack ,  TA-35-2 
(ALDEL - 002 - 011) 

(Bldg. 324 s t a c k ,  TA-21) 

ALDEL - 007 - 001 NE Stack,  TA-35-7 
(ALDEL - 007 - 006) 

ALDEL - 007 - 002 
ALDEL - 007 .. 003 

ALDEL - 007 - 004 
(ALDEL - 007 - 007) 

ALDEL - 007 = 005 
.(ALDEL - 007 = 008) 

ALDEP - 001 = 001 
(ALDEP - 001 - 009) 

**ALDEP - 001 - 002 
**ALDEP - 001 - 003 

**ALDEP - 001 - 004 

ALDEP - 001 - 005 
(ALDEP - 001 - 015) 

ALDEP - 001 - 006 
(ALDEF - 001 - 024) 

SE Stack,  TA-35-7 

NE Cent ra l  S tack ,  TA-35-7 

SE Cent ra l  S t ack ,  TA-35-7 

South S tack ,  TA-35-7 

FE-9, TA-43-1 
( E a s t  Stack,  TA-43-1) 

FE-10, TA-43-1 

FE-11, TA-43-1 

FE-12, TA-43-1 

FE-14 SI 16, TA-43-1 
( C e n t r a l  s t a c k ,  TA-43-1) 

FE-24, TA-43-1 
(West Stack, TA-43-1) 



-4- 

ALDEQ - 031 - 001 
(ALDEQ - 031 - 036) 

(ALDEQ - 031 - 0 3 7 )  
ALDEQ - 031 - 002 

'*ALDEQ - 031 - 003 

ALDER - 001 - 001 
ALDER - 001 - 002 ' 

ALDER - 001 - 003 

ALDER - 001 - 004 

N o r t h  Stack, TA-46-31  
(NE Stack,  TA-46-31)  

South S tack ,  TA-46-31  . 
(SE Stack, TA-46-31)  

sw Stack, - TA-46-31  

South Stack,' TA-48-1 

N o r t h  Stack,  TA-48-1 

H o t  C e l l  Stack, TA-48-1 

.- _ . -. - C o r e  Wing Stack, TA-48-1 -_-- ~~~ ~ . . . . - . - . - 

ALDER - 001 - 005 A l p h a  Wing Stack, TA-48-1 

ALDET - 001 - 001 NE Stack, TA-50-1 

ALDET - 001 - 002 SE Stack, TA-50-1 

ALDET - 001 - 003 South Stack, TA-50-1  
. 

**-DEW - 053 - 001 D Wing, TA-530.1 

c 
I 

*CY 73 R e p o r t  C o n t r o l  C o d e  and R e f e r e n c e  Location I d e n t i f i c a t i o n  
**New A i r b o r n e  E f f l u e n t  R e l e a s e  P o i n t  



LEGEND 
ONSITE WASTE DISCliARGE POINTS 

FORM 789T-AECM 0513 

Effluent .,,Map m. Disch. P i t  N o .  . Description 

'I. 

501 Mortandad Cahyon discharge f r o m  
TA-50, Bldg. LD-2 _.- - 

045 ' 

007 

1 2 1  

. 1 6 4  

020 

145 

. .  
.. . 

503  

504 . .  

505 

506 

507 

50 8 

Acid (Pueblo) Canyon discharge f r o m  
TA- 4 5 

Ten - S i t e  (Mortandadj Canyon dis-  
charge TSL-7 8 TA-35 

Area T8 DPW, TA-21 'absorption beds 

Area U, DPE8 TA-21 absorption beds. 

A r e a  v# DPW, TA-21 absorption beds 

Waste measuring flume discharge t o  
Acid ( P u e b l o )  Canyon 

I 
i 
1 
I ! 

I 
I 
i 

! 
! 
t 

! 

I 
I 
I 

I 
I 





A X .  AUT;. JULY 
! 

Average Averaq 
I Nunber cf testa over I I PLvJmmJM , Source: 

M.A S. 
d/ic/M3 li/K/+ 

Location: CFT! Bld.Tilter # 
Towers Tests 

I I I 



W S  ALAMOS SCIENTIFIC LABORATORY 
UNlVER9lTY OP CAL1K)RNIA 
LO9 A U M W .  NEW MEXICO 

XQii!?jG 
1. 

2. 

3. 

k .  

5. 

A continuous beta-gama recorder was received from the Grsui~ office 
and put i n to  service at  the H? Swveyor's office i n  wing nine(9lO5). 
Motor-knerator s e t s  and Hi-Vol air samplers were borrowed from H-5 and 
'Gen. Honitoring Section 
A core f o r  The lock on the E-1 Count Roan, 5002, has been instal led this 
month. A secolid key is available a t , t h e  Grou? office(+H-U). 
An order for 20 f i l t e r  paFr holders, which take the 2 1/811 diameter paper 
(€I6 design) h a  been placed this month. 
Two 3 /k  Hr e lec t r ic  motors have been checked vat of stock for use on the  
stack saqlars in wings 2 awl h. 

for use a t  Area 0 during burniing oprations.  

PKOcEDm: 
No new p-ocedures and/or changes were made zMs month. 

SWEXAL FROBLEIS: 
1. 
- @B-ll~ personnel worked fom-nights  the week of 7/20-21ra am 6:00HI GO 

2. 

3. 

Ir: 

5. 

6. 

7. 

3.. 

9. 



.. 

CZ-.? '.g 

AIRBORNE CONTA.MINATIO3 TESTS 

From: -- Jmy 1,IW 
TO : _L- JULY 3,1964 - 

Location:- 4 . Tests I over M.  A. c. ! djm..'M3 'd 'm;'M3 I d . ' m . ' ~ ~  
911;y JUNE JULY I JUNE 

0 

l - i  i i 1 I 

9104 

91% 

-- 9141 

I 

22 I o  0 i 4 I 1 1  0 

22 l o  0 :  3 1 1  0 

21 I o  0 1  6 1 

I +- 
! I 

I 0 

i 
1 .  . 

I I 

! 
-. 

! +  I 
! 

I I 

I ! 
! I 

! 

. 

I I ! I 
I 



e.*.-. F' 

AIRBORNE CONTAMIKATION TESTS 

JULY .ma .JULY JULY I JUNE 

JULY 1,w From: - 

I 

I 

i 

I 
30' i 41 
_I__ 

100 j I I 
22 I 0 0 

I 

8 
I I 

53 G !  I I 
9149 ; = . I O  0 8  

! 
i ! 
! I 

I 

I I 

I i 
I I i I 



PLmMuw ' Source: 
Location:CXR Bld. Filter 

Towers 

2 -FLMx -1-IhTAKE -MY 

2-FUE-1-INTAKE-NIGHT 

- -DA Y 

2 - M - 2  -INTAKE-NIGHP 

2-FLVX-l-EXHAUST-DAY 

2 -FLHx-l-SXHAUST -MOR 

- 2 -FLMX-2-EXHAUST-DAY 

2-FM-2 -EIHAUST-hTGHT 

3 - ~ - 1 - 1 ! W A I E - N I G ~  

4 - F W - 2  -INTAKE-DAY 

. 3-FLMX-2-IhTAKE-NIGRl' 

I 

~ 3-FLMX-I-EXHAUST-DAY 

3-FLMX-l-EXflAUST-NIGIfl' 

- 
3 -FLMX-2-EXHAUST-NIGHJ! 

Lr-~LHx-i-~mm -DAY 

~-FIXX-l-INTAKE-h?GKP 

. 'k - M - 2  -INTAKE-DAP 

Ir -FLMX-2 -1hTAKE -NIGHT 

&-FTXX-~-EXHAUST-DAY 

h-FLMX-l-EXIIAUST -NIGHT 

, &-FT.NX-~-EXHAIST-DAY 

'~-FLM(-2-EXHALIST -XIGIIT 



.. . .  

Source: FLU’l!OPLuM I I FTunber of tes+,s over 
Lccation: C)?! Bld.Pilt ,er # I  >! ..! s . 

Towers . i Tests I 

NONE #.A .c . : 
uw I mLY , 

Average Aver+ 
Eiighe? d/&! ti /df3 d/&P 

0 0 

0 0 

6 3 

3 1 

0 0 

0 0 
I I 

0 0 



LOS AUMOS SCIENTIFIC LABORATORY 
UNlVlCR9lW W CALlFORNlA 
Los AUMOS. N6W MEXICO 

OFFICE MEMORANDUM 

DATE : 7/9/64 

SUBJECT: 

SYMBOL : 

Q7R 3ld. Seetion iJ8ekly a e j a r t  fo r  the week os 6/29 t o  7/3/61r 

Airborne Contamination Tests: 
There w r e  no t e s t s  reparted above tolerance 1.w this Week. 

Special Air Tes'si 
Tvo m e  taken. Reports are actached. 

Hand and Nose Counts: 
No high counts were r e p t e a .  

C onk~!.M ted Accicents : 
N o m  were reported. 

General: 
1. The Srarus Comter seem t o  be worHne OK now. 
2. !X3-& &sonnel workkd i n  vrmg nine :%is kiek on b/29, 30, 7/1. 

Surveyors vsre assigned t o  wark t k t h  them. 
6:0W*! c.c 13: O O I i L  
The. disgosai of ccEtar5riitedy coinbustible raterial -*oni'zke buildings i n  
TA-L vas discussed with Z .  EU&rell, E-1, am3 it was decided that it WCUU 
be nice to  take z i r  sam2les a t  a d  eround p i t  $b, drei 0, while zhemterial 
was being burned. dt l e z s t  four sanple paints mrs agreed =pori. This w U  
re2ub-e ge t t i=  MG sets ,  e;ctensi.cn wi-e, E-Vol s.-snplers, Pdel, oil, etc., 
and probably h5-A i;Ra one IF Surveyor Kll be keFt busy keesing ?>.e sanplers 
going. 
The sir month re.:ort on solid radioactive -,a& mze- i a l  ciisposd was sent, 
t G  t ?e  301i.3 Czficc cn 7/2. 
63 extra co2isies OB 5-2 X? Zlci. 2adSzffe Tlules W i ? m  rec-ivcd f r o 8  Litho 
(Cra2;.jc hts) .  

X? 
The w x k i g  ho*urs were ~ 2 m  

3. 

.. 

4. 
5 .  

http://e;ctensi.cn


! 
Averae5 ud13 .qr& 

Average 
1 Nmber of tests over I I 
M..? .c. 

Tests 

Source: 
Lccation: CY? Bld.7il:er 

Towers 



Nurrher of tests over 
8.5 d/&3 Fighes9 Average 

, d/u& . 4/ln/E3 - 
# Location:CML 91d. Filter 

Tcwers Tests . 
Average 
(y4.P - 



I . Source: Number Number of Tests : Highest Average - 
over M: A. C.  Location: - 1  hg. 5 CisWi  3lQ:Tests 
J&e thy Jiie June 

9c33 2& 0 0 I 5332 13% 

9063 

Average 

d,'m,/M3 
NAY 

6j 

pp 

I ' 2;; l 3  i i Li 1 7  
. 3 151 



, ;I (,, : . 

AIRBORNE CONTAMINATION TESTS 

From: &I-& 

3134 24 l o  0 1 2  I o  I o  
I 

0 0 .  

I F ! o  

kl, 2, 3 
Exhauss S'.acks 

r 

0 I .. 1 ! o  1 0  
I 

! __ 
I I j 
I I 

n .23 I I 1 1  ! o  " 
I 
I I 

I 
I 

I 

! 

I 

I I 

I . i  
I ! 

I i 
! 

I 

I I 
I I 

I 

I 

I 

I 



LOS A U M Q S  SCIENTIFIC LABORATORY 
UNIVKRSITY OF CALIFORNIA 
u38 ALAMOS. NEW MKXICO 

OFFICE MEMORANDUM 
DATE: 6/25/64 

SUBJECT: 

SYMBOL : 

CX7-l Eia. Section h n t n l y  Report $2 fo r  tce period from 5/18 t o  6/19/& 

FZRSGIWZL: 
1. 
2. 
3. 

Steve DuR.ane(Summr j reported sor work. on b/h. 
Gersld Eagan transferred f im CMB-Il t o  t n i s  section on om. 
Jam. Quintana returned i rm enenaed d i t a r y  ie&ve on 6/lb. 

~- . 

E2UIrnIW: 
. 1. 

2. 

3. 

h. 
PmGmu~m: 
I. 
2. 

3. 

SPXIAL rKatcUPB: 
1. 

Three pocket rat-bn detectors were receivea from the &cup Office on O/S. 
Numbered signs rave been received ana ins ta i led  on stakes by disposal w e b  
i n  Area G .  
A work order request has been submitted t o  %g-h, thro'qh the H a  ma? 
O;.fice, for inszajlazion of ident i f icat ion stakes by pit #b, Area G. 
An order for U ro tmeters  was placed w i t h  H-Div. ZToprty on 6/1. 

H-2 is m w  sending t o  Zrds office notices o: zur new *es ana/m terndnat- 
ioris. 
CmElci. Stacks are now being sampled on a weekly basis. 
daily t o  w e e m  sam~las star ted on t&. 
An SCP prepared by G. Olsen, C!-F-U, 
Cryogenics Bld. i n v o i v a  samples o r  U 

Zia ZoatisTection started aigging p i s  #u, Area 0, on.5/18. Z'ne work was 
sussended on 6/12 fd- about three weeks. Dwbg the aiggiinp;.operatian, 

Surveyo:s have been detailed t o  o p n  the Arez Cste ac 7:&5G and STAY 
a t  tne Area until zhe equipment his been oiled snd ,--azse5(amzIlj- a b u t  
b:!XI?I). 
ogera-;ion. 
Digging up or' ;he Acid grain Line west 01 the Spiscopal(s;)?) Oliwch a d  on 
the  Rizh Schoo~ pounds was started this Imnth. 
ed t o  supemse  the operaLion. 
t h i s  o p r a t i o n  for several &ys. 
Wing nice personnel went on a zwo sWt operation un 5/25. 
on 6/h and 6/13. 
on S a t u r w s .  
k recovery opera+,i.on i n  3iz A?, . k e z  G, was scerted on 5/25. 
w2.s loca-Ged on 5/20. 2~ Surveyors v x e  ceteilac co '.pYic with .~b* pa-sonqel. 
The 3-7 doesr was used 30 rezove a!mut 15 Zeet 02: overlp-den, then Zia 
Laborers, using shovels, flnisfieu che uig; ly  operztion. Sm,e 0: ~.k na-xr- 
iil *!=s translocater2 in to  ?it $3 aqd blwied. 
3rms ccmtairiiii~ ~-3a(fr0m ?..he ShoiJs A .ea) :+ere deEvere3 :o p i t  $5, Area c, 
on b/b BTX! buried. A -XP Surveyor wes cie:eilea t o  sliprvise this opertiticn. 
The Zia re-laxp crew worker2 "sf-,er ho..rstl a t  the C X t  EU. from 6/3 to 6/12. 
1'. F!! Survsyor trzs cie;iiled t o  1:cr.k K i t h  tile crew each nicht. 
Leuel air sm;l.eei.s are  ncx bein5 used on CI.23-1 perscrrnel ~:I-I,-% five k 2". 
e=forz t o  compare airborne concentrarimm as m2asured x i th  F i l t e r  Queens and 
La2el samglers. 

'This should help keep Zia Files mare current. 
The changeover from 

rctdng work he planned t o  do at  the 
has been submitted anc apprmd.  93 

An W Surveyor i s  desailed LO stay at  Area Ci uuriw LIE %z..in: 
2. 

An HE' Surveyor vas detail- 
Gensrai Monitoring Section provickd help on 

3. They aLso worked 
H? SurvByors were dmailed to wozk the secor2 3 E f t  and 

I?. The m.;erial 

. 5. 
6 .  

7. 

3esults so far indicate a much higher concentration h*ch 
4.L- ,-.--7 ---- ,--^ 



MIXZp FISSIOii Source: _- 
I"_-" A L 

Number 

Tests over M .  A. C .  dim/M3 

Number of Tests ! Highest 

.MAY APRIL YAY 
Location: !G.5,CYA BLDG. 

Average 

d:m/M3 
MkY 

9063 

17 

910% 

3 3 ;  225 ! 55 

9130 

la I 3 0 

5133 

660 i 6  

914; 

18 

9149 
. .  

5 
i 

17 I 0 3 '  9i50 

9163 

9155 . 

r"- 

MXAMST STACKS 
k1.2 & 7 

ACTMTZD CH4RCOAL FILTE3 
I STACK #2 

MAY 31,1364 M.A.C.:  5 . n i o  3 d/c M TO : 

7 18 0 .  19 

18 0 ;  113 17 

I 

17 1 0 0 ! ' 1 3 1 6  

1-  

7 

? 

7 

- 

7 

36 

6 



.. . 

EXHAUST STACKS 
I- kL2 t% 3 

AIRBORNE CONTAMINATION TESTS 

From: EWY l,L?& 

To : FAY 31,1554 M. A. C.  : 55.0&-~3 

I 
I 

21 ' 1  3 0 

Number Number of Tests 1 Highest I Average Average ,235 Source: 

Location: !*"u.5,CYR B L X .  Tests over M.  A. C.  j d..'m/M3 d,/m/M3 
MAY I YAY A??.IL 

5104 

! I 20 I o  0 ;  ' 2  I 3  I o  



AIIBORKE COIlTAFJNATION TESTS 
&On: 5/1/54 

To : 5/31/64 M.A.C.: xo;ane 

Source:Plu-,onium 
Location:C?4R Bld. Filter 

Towers 



Source: URANIUM 235 Number Number of Tests 

Location: wo.9.m m. Tests over M. A. C.  
APRIL w n  

Highest Average Average 

d/m/M3 d.’m/M3 d,/m/M3 
APRIL APRIL m s  

913 

9141 

22 0 O I -  1 I o  0 

. 23  0 0 0 

9149 

9l65 

r” 

Ex&Am STACKS & , a 3  

20 0 0 I 1  0 0 - 
22 0 0 ! o  0 0 

I I I 
! i 

I I I 

I ! 1 

I i 

, 2 2  l o  I o  0 

I 

i 
I 

! I 

! I 

! 
! 



AIRBORNE CONTAMINATION TESTS 
From: - . APRIL 1,lH 

3 
TO: APRIL P,lW . M. A. C .  :6.7x10 V3-M - 

Location: w0.SsCMR B m .  Tests 8 over M .  A. C .  I djrn:M3 I d 'm:M3 d'rn/M3 
APRIL MAFuxi APRIL I APRIL I MARCH 

403 , I 22 ! o  0 I 63 I U 1 - 6  

0 0 I 19 7 . j  i 6  9060 
I 22 1 I +-- . 

I I 
i 

9104 ' 22 j o  0 ' 1  21 

I -- ! -- 0 I -- 9123 

I I 

9141 

I 

~ 

I I 
i 0 1 4 0 2  1 3 6  - I 5 

! 
I 6 ! 4  I 21 i 0 

1 -  - 9149 i 23 
i o  

9160 I 22 I 

I 
i I 

9163 ! 2 2 l o  0 I 39 9 1 7 ! 

I I 

I 5 0 0 i G  I 6 I 2 2  I 
9165 - 

i ! I 
I i ! 

I 

I 

I I 

I I 
I 

i 
I 

i 

. .  

I I 

I i 
i I 



. .  

Source: PLVMNIUM 
Location:CMR Bld. F i l t e r  

Towers 

2 -n=-l-IhTAKE -DAY 

2-FLW-1-INTAKE-NIGHT 

2 -mli -INTAKE-NIGHP - 
2-FWX-l-EXIIAUST-DAY 

2-FLKX-LEXHAUST-NIGHT 

- 2 -FL%-2 -EXHAUST-DAY 

2-FL~42-EXIEAUST-hTGHP 

3-FIXX-l-IXTAKE-NIGRl' 

-INTAKE-DAY 

3-FLMX-2-IhTAKE-NIGHT 

3-FGW-l-EXHAUST-DAy 

, 3-FLMX-l-EXHAUST-NIGHT 

3 -FLKX-Z-EXHAUST-NIGITP 

L-FLMX-~-INTAKE -DAY 

L-FLMX-~-INTAKE-NIGHT 
b-FLMX-2 -INTAKE-DAY 

b-FLMX-2 -INTAKE -NIGHT 

L-FCXX-~-EXHAUST -DAY 
L-mx-i-ExHAus~ -NIGHT . L-FLKX-~-EXHAUST-DAY 

, ' -FLRX-Z-EXHAUST-NIGHT 

AILBORE C O I ~ A X I N A T I O N  TESTS 
From: ~~ 

To : MIL 30.1964 H.A.C.: NOHE 



APRIL 1,1964 From: 
Tc: Apw 3,lW 

I Ymber of t e s t s  over pIUIoIItR4 

M.!. 2. 
! Soxce :  

Location: C?R Eld.FiIter # 
T waer s 1 Tests 

Fl.hG.: NONE 

I I 



I 
Source:' Number Number of Tests Highest I Average 

Location: UD.9,cMR BUG.  Tests over M. A. C.  d/'m;/M3 1 d.'m/M3 
NARCH FEg. MARCH I WiRCH 

903 2 0 1 0  0 1  1 

Average 

d./m/M3 
pse. 

0 

9101, 

9123 

9141 

19 I 0 0 1 j o  0 
I I I 

2 1 0  - j  o i o  - 

0 I '  0 I o  I I o  P I o  I 

9 1 3  20 0 0 ;  1 0 0 

9149 

9165 

! 

WHAUST STACKS #lB2 & 3 

20 0 O I  1 0  - I o  0 

20 0 
O I  

19 i o  ! 

1 0 0 .I 
I I I i 

I 

I I l 

I i 
I I 

i 
! I 
I 

0 0 
I 

I i 

I I I 
I 

I 

I i 
! 

I i 
i 
I I I I I 

i i 

1 I 
I 

I '  
I 

.. . 

I 
.I 
I 
I 
I 



-. . . .- 

9141 

9149 

9160 

9163 

9l65 
f- 

AIRBORNE CONTAMINATION TESTS 

From: MICE l.iq& 

To : 4 M. A. C. :- 3 a 

2 0 1 0  0 10 1 4  5 

20 0 0 I 17 5 3 
' 2 0  

0 0 I 10 4 ' 4  

15 0 0 .  I 19 1 ' 7  ' 5  

20 0 0 1  16 5 5 

- 

! 

Source: GROSS 1 Number I Number of Tests ! Highest I Average I Average 

9030 0 . I  28 6 2 .  
! 

I I I I 

~ ~ 

I 
9104 0 o !  18 6 

9123 2 0 4 8 

919 
- - 

20 0 0 l9 I ' 5  5 I 

. . .  I I ! I I 

I I I 
I i 



AIlZ6CRE 6Gil?A~NATION TESTS 
From: 
To : M.A .C . : 

Source:- MARCH 
Number of tests over 

# 0.8 d/n lh3  Highesfj Location:CMP. Bld. Filter 
Toners 

~ d/&. Tests , 

-+- 
.I 

. I 
I I " 



# . A S . :  a , 

?!.A :2 . I Location: CF? 5 l d . F i l t e r  ! 

Twzers Tests 

5-FLtX-1-i ?~AKz-LxY 
I 

Ei:kegt . Average, 
d/E/$!' 

Vi-ht 1.:57 ll Robf- I ... 
- I*?ing 5 Roof- gay 4 0 0 0 

Wing 5 Soof- Eizht 

Wing 7 Ro::f- Cay 

!*line 7 Roof- Night 

4 0 0 0 



LOS A U K O S  SCIENTIFIC LABORATORY 
UNIVRRSIW OF U L I W R N I A  
Lo9 U W .  NEW YUlCO 

OFFICE MEMORANDUM 

TO : Dedeyer ,  G r o q  Leader, H-1 DATE: w&, 

' John Enders, H-1 
SUBJECT: 

SYMBOL : 

CMR B l d .  Section Weekly %part for the week of 3/23 t o  3/27/61r 
0 

Airborne Contamination Tests: 

2129, 3/25/&, U d/m-M, c M F 4 ,  
Tkere was one air t e s t  reported a b m  the llinwstigat.ivelt U t .  

It is believed this c a n t  was due t o  a hole 
that was discovered in a &ybax glorre on t h i s  
date. 

Special Air Gsts :  
Five tpeoi.le were reparted for th is  week. neports are attached. 

Hand and Nose Counts: - No high counts were reported for this week. 

Contaminated Accidents and/or Incidents: -- 
Nom were reported. 

i 
General: 
1 . A  planchet holder ror me d t h  the Sharps Counter has been received 

2. Disposal 0f material in C 'Shop, !?A-1, was t h i s  mak. A Health- 
from the MIL B l d .  Shop. 

-ices S m e y m  was assigned to mperrise the reDLmal of material frola 
C Shop to the cclltwinated dump. 
Considerable property frm tne Shops Dept. was delivered t o  Area Or P i t  #3, 
this week. T h i s  operation was supervised by a Health Physics Surveyor. 
Zia Crafts continued to  nark on replacement of Acid Drain Iiine traps i n  
Wing 5 th is  ueek. T i s  work is being closely supervised by a Health 
W d c s  Surveyor. 
Three rather high counts were reported for 2-FUlX-1 stack this week. 
is believed that these counts were due, ia part, t o  nrslfunctioning of 
the a i r  controller apwatus in that material nzs shaken loose and 
expelled in to  the stack. 

3. 

4. 

5. It 



e. .? --: 

AIRBORNE CONTAMIXATIOK TESTS 
From:- 2/l/64 

To : 2/29/64 - 

9060 ' 

I Source: MD(ED FISSION .I Number I Number of Tests 1 Highest Avekge I Average . -- 1 
Location: wO.9,CWR BLDor ,Tes t s  I over M.  A. C.  i I d'm'iM3 : m  JAN JMi 

I I I I 

i 
18 8 0  I .  0 1  18 1 8  ' j 233 . 

I 

j 
I 

I 
I 

95 I 32 - 
I : v  I I 

mAcK #2 (11") I 

I 
I 

' I  I 

I I 
I 

. .  , I  I I 

3 

6 
I 

- 
I I 

-.. 91'9 - ! 11 1 0  0 I 17 3 

= I  I 

I I 

I 
i 
I _. 4 I 

I 

' 0  0 I 
I 

9160 19 , 

i 8  
I 5 9163. 0 ' 1  18 I 

- 

I 
! 

I 
i 

! I 1 8 1  5 i 8 
! L.L 

0 

I 
I 

230 

I 

I I I ! I 

I I 

I I I 
I I 
I I 



3 Locati0n:UG. 9 , m  BLTD./Tests !over M .  A. C. i Q'm.'M i d.rn,?.ILIS 
I FEB. JAN. , m. . PEB. 

d ' m W 3  
JAN. 

9lO4 

I I I 

! I '  I ! 

I 
! 

' :  0 18 i o '  1 i o  , .  O i  
I 
I I 

!I I I I -, 

I 
11 i 0  0 1  0 I O  

I 

I 
I 9149 

I I I' I 

8 0  

I 
I 

I I 

I I ! I 

I 

I I '  

I 

I I 
I I 

I 
- 1 

I 



A!A?ECRKE CGIFPRMIEATION TESTS 

To : 2/29/64 M.A.C.: rnm 
From: W 6 4  

source: - 
Location:CMt? B l d .  Filter 

T-rs . 
- 

2 -FLMX-l-IhTAKE-DAY 

2 -FUK -1-INTAKE -NIGHT 

- .  - -  
. 2 - M - 2  -INTAKE-NIGHT 

2 -FLVX-l-EXHAUST-DAY 

2-FLMX-l-EXHAUST-NIGW 

2 -FL?-2 -EXHAUST -DAY 

2-FIXX-2-E.YHAUST -h?GRl' 
. .  - 

3-FEXX-l-INTAKE-NIGHT 

, -'-FLFIX-2-INTAKE-DAY 

3-WX-2-IhTAKE-NIGW 

3-FLMX-I-EXHALET-DAY 

, . 3 - F L M x - l - ~ U S T - N I G H T  

3 -FLMx-2-EXHAUST -NIGHP 

&-FLMX-l-INl'AKE -DAY 

' &-F"X-l-INTAKE-h?Gm 

- h-FLMX-2-INTAKE-DAY 

h-M-2-INTAKE-NIGHT 

&-m-l -EXHALJST -DAY 

b-FLXX-l-EXHAUST-NIGHT 

&-FLMX-2-EXHAUST-DAY 

, '~.-FLM(-2-EXHAUST-NIGAP 



From: 2/1/64 
To: 2/29/64 

Location: CKR S l d J i l t e r  I # 
Tarers Tests 

Average QheP x.n.c. 
G/&! 

I I 



- . . 

105 ALAMOS SCIENTIFIC UBORATORY 
UNIVERSITY OF CALIFORNIA 
LDIl A U M W .  NNY HUIlCO 

OFFICE MEMORANDUM 

DATE: ?/26/6;r : Dsan Meyer, Oroup i e a a e ,  ti-1 TO 

John Exiei-s, 2-1 FROM : 

SUBJECT: 

SYMBOL : 
C:ik Bld. Scczion XeJeekly lieport for che week of 2/17 t o  2/21/54 

week. 

Special Air i'ests: 
No special t e s t s  were reported for shia week. 

Hand and Nose Counts: 
No high counts were reported. 

I Contaminated Accidents and/or Incicents: 
None were repmted. 

General: ' ' 

Richard Wonald rep::rted for work(b$ days/week) on 2/20/&. 
2. Disposal of contaminated rosin I r o m  olnega S i t e  has been planned for 

2/25. b ' h  Wechette, ~-1, reports tix p~ans now are GO pump the rosin 
and water into mattress covers, permit the water t o  *sin out and then 
haul the  material t o  Area 0.  

. 



AIRBORNE COXTAMINATION TESTS 
From: 

To : M .  A. C .  : 
yp/64 n-3 - Source: 

Location: 

I 

I 

I 
. .  

I 



- . .  

AIRBORNE CONTAMINATION TESTS 

From: l/l/a , .. i. *._,. . 
To: vu/& M. A. C. :-3 

9141 

9163 I o .  0 1  23 1 8 

I .  
I ! I 
I I 

I i I ! 

I 

Average 

d./m./M3 
A 

5 

5 

5 

' 5  

5 

6 



A I W O R ~ E  CO~~AKII:;ATION TESTS 
From: vu& 

0 

Source: PLmOnnJM 
L o c a t i o n : C K R  B l d .  Filter 

T o w e r s  

0 0 

- 
2 -FIYm-l-IhTAKE -MY 

2-FIl.IX-l-INTAKE-NIGFJ! 

. 2 - M - 2 - I N T A K E - N I G W  

2 -FIXX-l-EXHAUST-DAY 

2-FM-1-EXHAUST-NIGHT 

2-FWX-2-EXHAUST-MY 

2-FLMX-2-EXHAUST-hTGHT 

3-JFUW-l-IXTAKE-NIGHT 

~ 3 - F . D l X - 2 - I N T A K E 4 A Y  

~ - F I N X - ~  -IISIIAKE-NIGIIT 

3-FLMx-l-EXWUST-DAY 

, 3-FLMX-l-EXHAUST-NIGI1T 

3 -FLMx-2 -EXHAUST -NIGHp 

L-FLMX-l-I~AKE-DAY 

. L-FLMX-~-INTAKE-NIGH~ 
L-FLMX-2-INTAKE-DAY . 
b-FIHX-Z-INTAIE-NIGHT 

&-FWX-~-EXHAUST-DAY 

~ - F L X X - l - E ~ ? U S T - N I G ~  

, b-FLNXi2-EXHAUST-DAY 

4-FIPX-2-EXIiAUST-h?GFF.r 

T o  : vwa 
Number .of tests. over 

T e a t s  

21 

21 

I 

21 I 

21 I 

2l I 

e 0 0 

4-+- 



m. I 
JAN. 

I 
JAN. 

Number cf t e s t s  over I 
M . h  2. j Tests 

! Source: 
Location: CF? BldJilter  

Towers 



AIRBORNE CONTAMINATION TESTS 
From: 12/1/65 

3 To : 12/31/65 M . A . C .. . 6.66X10 

9030 21 0 0 5,705 ! 362 ' 7  ! I 
1 

I 
2 I 3 1  I o  o i  3 1  

9060 1 
I '  

21 0 I 80 i i 11 
I 9102- 9104 ' . 

I 
9130. . ' 21 ! 0 0 '  13 j 3 

9 

7 

I I .' I I 
: I 

14 

I 

. i  I 

I I 
I 

I 
I 

. .  I 21 i 9141 
. .  

0 0 1 356 
__ 

I 

~~ ~ ~~ 

I 
9160 0 15 i 3 ! 

! 

?- I 

9163 , 1 4 1  o 0 I 202 I , 18 
I ! 

15 

' 2  

4 

9165 0 ' 1  2 O i  I .  

I I I 

! 
r 2 

! 3,507 ! 814 I 
I i 
I i 

I I 
EXIUUST STACKS #1.2.& 3 ,  21 i 1 . 7  

i I 
20 131) 8- A? 

CURCOAL FILTER a 
I 

I 

5 

990 



. .. ... 

I Number Number of Tests' / Highest ! Average 

1 d/m/M3 I d:m/M3 

UBANIlii Source: 

Location: over M.  A. C W G . 9 , W  BLDG. Tests 
DBC. WOV. 1 DEC. . .DEC. 

I 

9030 21 I 0 o i  23 1 2 

9102-04 ' 21 ' 1 0  0 I 5 1 
I 

I I 

Average 

/M3 d: m.NoV 

1 

1 

235 

9130 

9133 

9141 

9149 

9165 

11,2443 
p.iAUST STACKS 

. I  

21 j O O I  2 j o i . 0  

7 1 0  
0 1  7 ! 2  0 

21 1 0 o i  2 1  0 1 
I I 

21 I o  0 i 3 1 0 -- 
I 
I 21 0 0 '  0 1 2 1  

I 
I 

i .  I 

I I 
I ! 

i 
! I '  

21 I i 1 i .o 0 
I I 

I 
I 

I 
I I 

j 
I 

I I 
I 

I 

I i 

I 
I I 
I 
i 
I 

i I 

I 

I 1 

I !. 



AIEGXX~ CGI~IWZNATIGN TESTS 
horn, 12/1/65 

IA-FLKX-~-EXHAUST-DAY . 

IA-FWX-l-EXHAUST-NIGWJ! 

~ IA-FLFX-2-EX~~ST-DAY 

, -FLNX-2-EXHAUST -NIGHT 

T o  : 12/31/65 

5 0 0 0 

5 1 0' 3 

H.A.C.: 

PLUTQNIUM DB'C . DEC. NOV. Source: 
Number of tests Over 

# 6.8 d/m/k3 Highes3 A v e r a g e  
Location:CKR Bld. F i l t e r  

T o w e r s  dmh. Tests . 

2 -FL!X-I.-INTAKE-DAY 

2-FIXX-l-INTAKE-NIGYl' 



12/1/65 R 0 m :  
To: NONE. F.A.C.: - 12/30/65 

DEC . NOV. ! 
Average Averak 
I 

DEC . 
Nuder of tests over 
K.?. .c. Eighe t 

I d / n d  I d h h 3  I d/dM3 : 

! Source : 
Location: C E  Bld.Fi1ter 

Ewers i Tests 



_. . L .... - - .. . . . . .- . . .. .. . _. . 

Number of tests over : ~ m  Bld. Filter 
T o w e r s  

3-FLFc[-2-EXK4UST-NIGIfl! 

Ir-FLMX-LINTAKE-DAY 

, &-FLMX-LINTAKE-NIGIIT 

h-FTJX-Z-IhTAKE-DAY 

&-rnFlx-2-1NTAKE-NIGHT 

I~-FLM-I-EXHAUST-DAY # 
Ir-FLMX-l-EXHAUST-hTGIrr 

, Ir-FLMX-2-EXHAUST-DAY ur 
J - F L X X - 2 - E W S T  -NIGIIT 

0 a 0 

I 7 
4 

3 / 
i 





AIRBORNE CONTAMINATION 

%& 

TESTS 

! 

si- z 



. _. - - . --- - .. . . . ._ . . . . .  
r. 

Id 
! I  
2 

AIRBORNE CONTAMINATION TESTS r, 
I 

.I-  

?/nz  -4 

I 

Number Number of T e s t s  I Highest Average I Average 

0 01 2. i /  / 
I 

n d l  0 0 i 
I I I 

a !  I a d 

I I I 
I 

I 



AIIBC~U CCI~AYJI~ATION TESTS 
From: 10/1/65 

- To : 10/30/65 H.A.C.: NONE 

Number of teats over 
8.8 ,d/n&3 Highes4 Average 

, d/*, d,’m413 - 
# Location:CNT! 91d. Filter 

Towers Tests . 
Averay 
d/&! 

Ir-M-2-1NTAKE-NIGRT 

Ir-M-1-EXHAUST -DAY 

Ir -FLKX-l-EXIEAUST -NIGIIT 

Ir-FLXX-2-EXUCST-DAY 

m F U X - 2  -EXHAUST -h’IGHT 

.. . 4 . o  0 0 

. 
- 4 1 1 1 

I I I I 



I I ! 1 Xunber cf t e s t s  over Source : 
Locaticn: CKI  3ld.Yilter f X.!. 2. 1 liigtiejt 

d/xh .  Towers I .Tests  

7-FLEX-2 -I E T A  KE-NXm 

7-FLY:<-1-E .E!!.!Sl‘-XY 
4 60 24 41 



Location: wG'9ecMB BLDG* Tests 
~ overo&. A. C& ' d: / OCT 

9030 20 0 i 1  
d,/m/M3 SEPT. 

1 

9102 0 0 1  2 1 I 
I 

. I  
9104 21 0 0 :  2 1 

. 9130 21 0 O I  2 1 . 0  

9133 13 0 0 1  1 I 0 

9149 
I 21 0 0 ;  2 -7 0 

I 

9141 21 0 0 1 0 

I ! I 

I 

i i .  

1 

1 

0 

1 

1 

1 

0 



AIRBORNE CONTAMINATION TESTS 

I Number .. Number of Tests Highest 1 Average 

Tests over& A. hrn[ d.'n@' 1 d 'm/&. 
t * I  

I I 
I 

20 l o  5 1  436 i 51 

5" . . ' 0  1 I 463 I 4s 
I 

I 
I I 

1031 1 135 21 I 1 O I  
! 

I ! I 

I 

21 ! 0 2 !  428 ! 46 

0 1  38 I 11 

39 

21 

92 

.. 

I i '  I 
0 

I 

I 
210 I 4 i  -- 13 i 0 

441 I 0 3 1  

. O  I 

O I  

0 2 1  19 ! ' 

I 
21 1 
21 1. 0 129 I 14 

I 

77 I 11 I 

I 
0 

I 

I 
21 

I 

519 1 . 27 

7.1 I 0 0 1  .73 I 10 
I 

Source: GROSS BETA 

Location: WG. 9 I M BUG. 

9030 

-4verage 

d,'m&. 

636 

9,871 

10 

195 

31 

3,384 

626 

22 

14 

1,836 

46 

9060 

9102 

9 104 

9130 

I 
3.574 I 603 

i 

! 
I 
I. 

21 
I 

9133 

109 

9141 

9149 

9160 

9163 

a 
I 

I 
I I 

I 5 
! 

25 I 2 i ' 21 
I I ! I I 

I 
! . .  I 

I i 
I 

I I 
I I i .  
I 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 A U M O S .  NEW MEXICO 87S44 
TELEPHONE: 

OFFICE MEMORANDUM 

Airborne C.ort.=m:; nation 'I*: 
T h e m  w r e  na hi!$? cmats  z g o r t e d  for  cnis week. 

S p c i a l  Air Tests: 
One special  a* t e s t  i s  r z p r t e d  f o r  chis week. fieport i s  attached. 

Hsn2 and :Jose Counis: - No high co:mts were reporcad. 

Corkanirwted Accidengs: 
None were reported. 

Genzral: 
1 . R e y i r  of the k i d  Orain Line a t  the intersection of Jemea adiamnd 

Dr.  was conp le t~d  t h l s  wsek. 
work with t::e Craftsmen. 

2. .t. 12V G!IP.VLN a i r  sawle r  was received this week from the Group Office 

3. Ijean )!eyer and a v is i tor  from the Alb. Eealth and Safety office visited' 
a portion of T h e  Cfn 91a. on 10/19. 

4. Tie third qc i r te r  r epon  on disposal of so l i6  r ad iox t lvc  material was 
sent. co zke Grou~: Office on 10/19. 

5. The Xofplran blower, usee fm a i r  samiing i n  win2 h, has been disconnected 
frm the Hain A i r  Exhaust dsct  i n  wing 
the center oi' cne bzsemnt. 
tk high m i s e  leve l  i n  one of :he labs on the north side of wing 4. 
3c.ers attended the jo in t  A.1.FI.P.. and 9.T.S. S e c t i d  meeting i n  
Albuqaerque, N. Mex. on 1a/22. 
E - i r  sanplos -aken on the Fain A i r  Exhaust duct on the south side 01' wing 
7, below the C - E - 1  Sa3pl.e Prep. Lab(7U.l-15) indicaGed that this lab 
docs contributae the major portion of che ac t iv i ty  ir the exJxust h c t ,  
and, unl3ss the F i l t e r  Tower cm be made more efficient,  it would aye= 
that loca l  filtaation on the equipment i n  t h i s  lab  would be advisade. 
Further s 2 ' ? ~ 7 1 1 ~  i s  plam-ed when another saxple tube has h e n  mrie u?. 

- 
A i8ealt.h 7tpsics Surveyor was detailed zo 

(A% 182775). 

basement. It. i s  exhausttng in to  
The major reason for tne discannnection vas 

h.  

7. 



TO 

FROM : 

L e  ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
DATE: lD/s/'os 

SUBJECT: 

SYMBOL.: 

' Ck!! Bld. SectLoE :!eekly Fiesort for the ijeelr of 9/27 t o  i0/1/65 

5. The a i r  sanpling pro i n  wing nine vas reviewed this week and it r i a  
as the "toleram!3 f i m e  for  gross beta ac t iv i ty  decided tt lise 566 

instyad of t h e  f o m r  nuwber of 6.7 X d d / m d .  
are wer  666 d / m d  are t o  be sent t o  t h s  A h .  91ri. ta be counted a! the  
pulse height analyzer i n  an e f fo r t  GO idsnt i fy  the isotope on the ?a??-. 
A p r t i a l  report  .from Harry Craig on the f i l t e r  papers mentionei i n  TJIE 
Ilhisn air coi:ntll section of this resort  indicated that  most of %he activ5t.y 
wes due t o  Seriun, Ruthenium, Zirconium, Kiobium, Bariun-Ianthanm and 
Tantal-m. 
e f fo r t  t o  more c l o s e b  ident i fy  tha activity.  
As a res-fit of tne "rashlf of high air counts i n  w i . ~  nine(gross beta) the 

'The filter papers which 

Eowever, J i m  Lawrence is  studying the p q e r s  further i n  an 

6. 
Surveyors detailed i n  %his area have been instructed t o  

t o  do sane of tne  jobs (which have caused high comts) 
under' 15pecial A i r  +est11 donditions. 
The air smpl in?  system i n  wi-2 four i s  reaay for use. 
start on ?:onday, lO/b. Jackson, CXB-a, has conplained t h a t  the exhaust 
from the blower on the a i r  sampling system has caused his Moracory t o  
be vary noisy. 
duct direct ly  below his  lab. 
and msasure the noise level. 

7. It is plvlned t o  

The b l o m r f s  exhaust i s  tied into the  Y!y;lin A i r  Exhaust 
X# has k e n  requested to swvey zne lab 

,- 

. cc: F i le  



.- , If;:-.:> 

Reviewed/Lab Caunsel 
AIRBORNE CO~TAMINATION TESTS PUM' lP?d- sa* /e 
From: 9/1/65 .' 

To : 9/30/65 M. A. C. : 666.Od/m-b 

9133 

9141 

I Source: BSTA ' I Number 1 Number of Tes t s  I Highest 1 Average 

I 

I ! 
9 ,  4 0 j 23,621 __ I 3,384 

I 

I 
62( 21 . 3 0 j 10.150 

Location:WG.(.CXU BLDG ITes ts  / ove r  M.  A. C i d:m;M3 d.'rn; 
I SEPT. AUG. I SBPT. I ' &T. 

I I I 

1 I 

396 I . 46 9165 21 I 0 

21 5 0 I 2.599 1 636 I 9030 

2 

I 
9060 I 1 1  1 ' '  9.871 I I 9,871 I - 

EXMUST STAACK #1,2&3 I 21 

STACK #2(BuLBcQAz, FILTER 21 

I 1,031 I 21 1 1 0 1  I 
I 
I 9102 

I '  

I 

I 

5 1  4 55 I 
650 'i . 650 I 

I 1 
I I I I I 

109 486 

I 

I 
I 

13: 

I 

195 
I 

I 

9104 ! 21 0 1  1,169 I 
9130 

I .  

148 I 31 I 
21 I o  I O !  

I 
I 

22 

9160 . I  0 0 I 52 1 ' 14 
I 

21 I 

I 
101 I ! .  

i 
9149 . I  1 .  2 1 1  0 0 

I I I- 

, Averaee 

10 

23 

9 

59 

4 

3 

3 



. 

Number 'Number of Tests Highest 1 Average 

djrn/M3 d.'rn!M3 Tests .i 

. 

Average 

d,lrn,&i3 

235 UaANIUx, Source: 

I I .  
I I : 

21 I 

21 1 0 0 I I 2 '  j 1  

9 i o  0 ! 2  i 1  

I 
I 

I I 

0 '  
I . .  

1 I . 2 1  I O :  0 

WG.9,Ckm BLDG. Location: 

1 

0 

0 

9030 

2 1  

9102 

9 104 

0 .  0 ! 2  - i 1  1 

9130 

21 1 0 0 2 I 1  

21 1 0 

I 

I I 
! 

i 

I ! ' I  
I ! ! 

21 I I 1  I o  

0 1 2  I l '  

9133 

0 

' 0  - 

0 

9141 

I 

I 
! 
I 

I I 
I I 

i 

i 

9149 

9165 

KXEAUST STACKS lt1.263 

AIRBORNE tort MILATION TESTS f From: 9/1/65 \ 
! 3 To : 9/30/65 M.A.C.:66*0d/m-. 

SEW. SEPT. . AUG. 

I 
1 1 8  i ' 1  I 37 

i I 21 I 0 '  

I - i I 
I '  
! 

I , 1 

I i I 



PLUTONIUM Source: 
Location:CMR Bld. F i l t e r  

Towers 

0 

2 -FTA!X-l-I hTAKE -MY 

2-FLKX-l-IWAm-NIGFF 

. 2-FUR-2 -1NTAKE-NIOHT 

2-FLVx-l-EXHAUST-DAY 

2-FLMX-1-EXHAUST-NIGIlT 

- 2 -FL!!-2 -3XHAUST -DAY 

2 SIEX-2 -EXHAUST -hTGHT 

3-FLFU-l-I!iTAKE-NIGHI! 

~ ~ “ ~ - ~ - I N T A K E - D A Y  

3-FIMX-2 -I WAKE-NIGHT 

3-FLq-LEXHAUST-DAY 

3-FM-l-EXHAUST-NIGHT 

- 
3 -FINK-;! -EXIEAUST-NIGHI! 

Ir-FLMX-l-INI‘AKE-DAY 

I~-FLMX-~-INTAKE-NIGHT 
h-FLMX-2-INTAKE-DAP . 

h-FLMx-2-IhTAlE -NIGHT 

I~-M-LEXHAUST-DAY 
II-FNX-l-EXYAUST-NIGW 

Ir-F’LFIX-2 -EXHAUST-DAY 

, -FLMX-Z-EXHAUST-?XGHT 

0 0 

AIISORKE COi!hMINATION TJSTS 
&om: 9/1/65 

ImNE To : 9/30/65 M.A.C.: 

Number of t e s t s  Over 
8.8 d/&3 

Tests 

I 
5 I 

5 1  

5 I 

23 6 1 

1 0 2 

I I 

3 1 0 

4 I 1  1 3  





AIRBORXE CONTAMINATLON TESTS 

Source: Number Number of T e s t s  I Highest IAverage 

Location: WG.9.W BLDG. i Tests over M. A. C .  I dim,/'M3 I ! d.'m/'M3 

I ! i 

9030 

9102 

9104 

- 1  I 

I I 

23 1 1 0 I , 842 I 37 

23 1 0 0 1  2 1 

23 1 0 .  0 ! 3 i '  1 

I 

9 149 I 23 

9165 23 

. .  
1- 

22 EXMUST 11.2&3 

Average 

0 o i  2 1  0 

0 0 2 I o  

I 0 I o  

I 

I 

I 
I 

I 

d,'rn,'M3 

.. 

1 

I I 
i 

I 

I 
! 
I 

I 1 

I 
1 

1 

1 

0 

1 

0 

0 

0 

0 



TO : . ,8131165 M . A 
AUG JULY AUG AUG 

Source: MIXED' FISSION I Number h'umber of Tests ! Highest I Average 

Location: wG.9.- 1 Tests over M. A. C .  j d/m,"M i d:'rnr'M3 I 3 PRODUCTS 

I 

9030 1 23 1 0  0 i 1,377 I 107 

9130 23. 0 0 1  58 1 . 9  

I 
I .  

I 
9102 23 I 0 0 I 41 ; 10 

23 
I I 

9104 23 i o  0 ! 93 I 

9133 '14 I 0 O I 310 I 59 

9141 23 0 0 1 42 4 

! 

i - I  

I 

! 
9149 I 23 0 0 ! 17 3 

9160 23 1 G o !  7 , 3  

9163 ' 16 0 0 1  60 . 6  

9165 23 0 0 1  4 I 2 

I 

I 
I '  

I 
I PEP I 

I 

I 
i I 
I 

1 
I I 

#1.2&3 22 I I 4 1  4 

EXllAVST STACKS #2-99f9AL 1 21 ! 2,998 I 436 

EXHAYST STACKS' 

I 

i ! 
I 

I 
! ! 
I I 

I I 

PILTER(1 

I I 
I '  ! 

I 
I 

i ! 
I ! 
I 

I ! 
I 
I I 

I 

! I 

. C .. .6.7X10 dim-I 

JULY 
Average 

d.'m!M3 

12 

8 

10 

2 

88 . 

2 

2 

9 

3 

2 

2 

3,056 

-. . -. 



Source: P L r n I U H  
Locati0n:CMR Bld. Filter 

Towers 

AIlBORNX CO!fI'A?UII;ATION TSSTS 
0/1/65 From: 

To : .0/31/65 Y.A.C.: 
AUG AUG JULY 



0/1/65 

To: 8/31/65 
From 

PLUTONIIM Source: 
Location: C X 3  B l d J i l c e r  

Towers 

Yurtber of tests over 



e AIRBORNE CONTAMINATION TESTS - 

0 0 

0 0 

Mixed F i s s i o n  
Source: Products  

72 12 8 

61 8 16 

Wg 9 CMR Location: 

0 0 

0 0 

9030 

61 10 13 

10 2 7 

9102 

9104 

0 0 

9130 

4 2 6 

9133 

9141 

9149 

0 0 

9165 

67 9 5 

Exhaust  S t a c k s  1 , 2  and3 

I 
0 0 1 1  

I 

.c tivated 11'1 
S t  ack 2 h a r c o a l  f i l t e r  

7 1 3 .  

.: 

6d?mb)0 5 c 

From: 7/1/65 3 .! 
To: 7130165 M. A. C. : Y e 

0 '  0 

Number 

Tests 

11 2 '  5 . .  

21 

21 

21 

21  

21 

21 

21 

21 

21 

21  

19 

22 

~ 

July June s ; e  - July  
Number of IAverage I Average ^ .  
over M. A. C. I d,im/M' 1 d.'m/M3 I d,'m/M3 

I l2 I 2 1  5 

3056 I 3,621 
I .I 3098 I 



- 
' I  . -. 

AIRBORNE CONTAMINATION TESTS 
- 

From: 7 / l / h 5  . . "  
3' i M. A. C . :  66.0 d l d m  . L " To : 7 1  301 65 



Source: Plutonium 
Location:CMR Bld. F i l t e r  

Towers 
. 

2-rXXX-l-IhTAKZ-DAY 

2-FLXX-l-INTAKE-NIGM' 

2-FLMx-2-INTAKE-NIGHl' 

2 -7X-1-EXHAUST-DAY 

2 -FLI&-~-EXHAIJST-NIGHT 

2 -FLQ-2 -EXHAUST -DAY 

2-FLEIX-2-EXHAUST -hTGHT 

- 
3-FLNX-l-INTAKE-hTGHT 

@%LMX-2-1NTAKE-DAY 

J-FM-2-IhTAKE-NIGHl' 

3-FLMX-l-EXHAUST -DAY 

3 -FLMX-l-ExHAUST -NIGHT 

- - DAY 
J-FLMX-2-EXHlIJST-NIGW 

&-FLMX-~-INTAKE -DAY 

&-FINX-~-INTAKE-NIGHT 

h-~.XX-2-IhTAKE-DAY 

&-FLMx -2 -INTAKE -NIGHT 

&-FLXX-~-EXHAUST -DAY 

~I-FLMX-LEXHAUST-NIGH~' 

&-FLMX-2-EXHAUST-DAY 

. ZLlX-2-EXHAUST-NIGIFT 

AIIBCRNE CClJ"Aik~jAT10N TESTS 
man: 7-1-65 

. -  
L 
L 

7-30-65 l4.A.C .: Eone To : 
? - 
Y 
U - Number of tests over 



. .  ...- . 

0 

. . .. - . . .  

0 0 .  

AIF!O.Z'IE CONTAKXATI 3h' iEST.5 

7-1-65 

7-30-65 
From: 

To:  

12 3 

P! !itmiurn 
Flumber of t e s t3  over 
M.A .c. I I Source: 

Location: C F 2  5ld.Pilter # 
... Towers I Tests 

1 

0. . .  
L 

L 
None c 

M.A.C.: - < 

I I 

1123 

443 

471 656 

27 42 

.37 13 3 .  

0 
I I 

0 0 -  



AIRBORNE CONTAMINATION TESTS 
From: 6/1/65 

3 To : 6130165 M.A.C.: 6.7XlO d/m- 

Source: F1ssroNPRoD"c#.urnber 
WG.9,CMR BLDG - 

. Location: Tests 

Number of Tests 1 Highest I Average 

over M.  A. C .  . d!m,/M I d'm/P& 

I I 

3 
JUNE YAY/ JUNE 

9030 I 21 I 0 0 .  44 1 8  

9133 I 22 0 0 523 
I 

9102 

49 

i 16 
I 

0 0 55 

.9141 22 

9104 

I 

0 o I 3a ! 7  

0 

I 

I I 

0 i 56 1. 13 

. .  
i 
I I 

I I 
I 

i 
0 '  0 I 44 1 7  

I 
22 I 

9160 I 22 I I 0 0' I 35 1 5  

9163 
I I 16 j 0 0 I 50 

I I 

9165 I 22' I 0 0 I 34 

12 

i 

1 31 

i 
22 

I 
EXHAUST STACKSVl, 2 & 3 ' 

5 

5 

3,621 

Average 

d,/m!M3 
MAY 

15 

24 

24 

7 

14 

11 

2 .  

a 



AIRBORNE CONTAhtINATION TESTS 
From: 6/1/65 

3 To : 6/30/65 M.A.C.:66.0d/m-M 
JUNE FAY I JUNE JUNE 235 

Number Number of Tests f Highest !Average 

i djm/M3 1 d.'m!'M3 

URASIUM Source: 

Location: WG.9,CMR BLDG. ~~~t~ over M. A. C. 
I '  

I 21 0 o !  1 1 1  
I i I 

9030 
, 

9102 I 22.  I 0 0 ' 1  I 1  

9104 
22 I 0 -, o i 2  I ' I  

I 

I 

! ! 1 

0 1 1  - 

9130 22 0 0 ,  1 I O  

' 9133 22 i 0 0 I 19 1 2  

I o  

! 

I 
I I 

9141 22 1 0 

9149 22 I 0 0 ! 1  I O  

9165 ! '22 j 0 0 1 1  i o  

I 1 .  

I 

! 
I 

I o  EXHAUST STACKS #1,2&3 22 I O  
. .  

I 
- 

I 
I 

I 
I I I 

I I 

MAY 
Average 

d!m!ht3 

0 

1 

0 

0 

0 

0 

0 

0 

0 

I I 
I I 
i 

I 

. .  

I 

I 
I I I 
I 

i I 
I I i 
I I 
I 

I 
i 
i 

I I 

I I 



AIlBOXN3 CO!JTAKIl;ATION TESTS 
Fr0m: 6 f  I f  65 

Source: PLUTONIUM 
Location:CMR 91d. F i l t e r  

Towers 

2 -r”LM(-l-IhTAKE-DAY 

2 -FWX-l-IM’AKE-NIGFl! 

2 -FLMx-2 -INTAD2 -NI3 W 

2 -FLKX-l-EXHAUST-DAY 

2 -FLMX-l-EXHAUST -?lIGHT 

- 2 -FLNX-2-EXHAUST-DAY . 

2 - F ~ - 2 - E . ~ U S T - h T G ~  

- 
3-~W-l-INTAKE-hTGW 

4-FLMx-2-INTAKE-DAY 

3-FLY?-2 -1hTAKE-NIGHT 

3-FLi-I-EXHAUST-DAY 

, 3-FIXX-1-EXHAUST-NIGM’ 

- 
3 -FLMx-2-EXHAUST-NIGW 

. L-FLMX-LINTAKE-NIGHT 

&-FLMX-2-INTAKE-DAY 

L-FLMX-2-IhTAXE-NIGIT 

L-FWX-LEXHAUST -DAY 

I l - ~ - l - E ~ U S T - N I O l l T  

L-FLHX-2-EXWJST-DAY 

. ’ -FLFX-2-EXHWST-NIGm 

To : 6 f  30/ 65 N.A.C.: NOhX 

Number of t e s t s  over 
8.8 d/n@ 

Tests 

4 

4 

4 1  

I 
3 1  

MAY I JLUE I 
JLKiE 

7 5 7 

0 0 0 

8 1 6  1 2  

0 0 0 

1 

0 0 0 

1 5  



From: 6/1/65 
6/30/65 To: 

Number of  t e s t s  over 
M . d  .c . I 

PLUTONILW 
Loca:ion: CF? BldJilter  ' F 

Source. 

Towers I Tests 

NONE 

JUh'E 

K.A.C.: - 
MAY 

I I 
JUNE 

I 



LOS ALAMOS SCIENTIFIC LABORATORY 
YNIVKRSITY OF CALlWRNIA 
W8 ALAMOS. NEW MEXICO, 

OFFICE MEMORANDUM 

7 N 6 5  TO Dean Iayer, Croup Leader, H-1 DATE. 

Jot= EF&s, H-1  FROM : 

SUBJECT C>R Bld. Section Weekiy Report for The week of 6/21 t o  6/25/65 

SYMBOL : 

Airborne Contenination Tests: 

W-5, 52ll0, 6/23/65, 20 d/m-H3. It is believed this cocnt occurred wheo 
opra?ors began t o  clean a vapor pressure apparatus. 
more than anticipated and a Special A i r  Test was requested for the balance of. 
the job. Personnel v o ~ 8  respirators during t h e  cleaning operation. 

here w a s  one high  routine test reported for this ueek. 

The conkmination was 

SFecial Mr Tests: 
Three specials were taken this week. Repmts are attached. 

Hand end Nose Counts: 
No high counts were reported. 

Conianinated Acciwnta: 

i n  W i n g  Two on 6/23 in uhlch two imiividue3.s confamihated their  personal 

- 
There were no contminated accidents this wek. Two incidents occurred 

clothing. 

General: 
- U s  Atencio was at 
2.. 

3. 
4. 

These incidents were reported t o  the Group Office by &nm on 6/2L/65. 

all week. 
Zia C r a f t s  covered exposed t rash  in p i t  #3, Area G, this week(6/22-25). 
A Health Physics Surveyor was detailed t o  be a t  A r e a  0 during this work. 
Gene Holmes(Casua1) rpported far work on 6/22. 
D u r l x ~ ~  the t r a sh  c m r i n g  operation at  p i t  #3, Area 0, a box burst into 
f h e s  j u s t  as it was being covered with dirt. 
innm?diakly fa another the f-s. The box cam fron DP West abmt  the 
first cf  A p r i l .  No attempt was mrie t o  dig up the box. 
Four disposal weIl~(36~~dian.)  were cappad w i t h  cemnt on 6/25 aa well as 
two (P diam.) ‘wells. About b* yd.3 of cement was needed for the job. 
H 4  personnel were out to. o b s e m  811 operacion being perfoneed by CMB-7 
in tne CtP. Bld. basenent(Soo5). Silver solderine operations by CKE-7 
and Shops Dept. personnel were also observed. Breathing sone samples 
were star ted t o  determine cadratum caarcentzations d u r j q  the soldering job. 
A large amount of surplus material was monitored t i u s  week. 1’0 PsaltA.. 
Physics Survs,vors mrked on this joS all week. 

. 

It was completely covered 

5.  

6. 

7. 

CC: File 



235 Source: U r a n i m  

L o c a t i ~ n w g . ~ ~  B1d. 

9030 

9102 

qinh 

9130 

9133 

9141 

9149 

- 9165 
I 

Exhaust S tacks  
#1,2 & 3 

I 

TO : 5 f 7 1 f f i 5  M. A. C. :-/,,,-M 3 
May A p r i l  May May Xpril 

Number Number of Tests I Highest [Average Average 
‘Tes t s  over M. A. C .  d,”m/M d-’rn/M3 d,’m/M3 3 1  

I 1 

I ! 

71) 0 0 ! 2 0 1 
I 

i 

20 ! O  0 i i  1 

. 20 0 0 1 2  0 .1 

20 0 j 2  1 0  1 
I 
I o  
i 

I 

I 
I 
I 

I 

I 

I 

20 0 0 / 2  I o  1 
I 

20 0 0 i 2  0 0 

I I 
20 0 0 ‘ I  2 I O  0 

I i 

I 
I 

I 
I 
I I 

I 

I 

I .  

0 20 0 0 I i  I 0. 

20 i 1  i o  0 

i 

I i 
I . !  I 

I I 
I 

I ! 
I ‘ I  

I 
1 I I 
I I 

I 

I 
I 

I 
I I 

I I 
! 

1 I 

I I 

! .  ! 

I I 

1 

I 

I 

I 
I I 



K i x e d  F i s s i o n  
dource: Products 

L0cation:wg.g. CMR Bid. Tests 

20 . 

20 

9030 

over M. A. C.  I cQ'm/M3 Id'm/M3. 
I 

35 j 15 
I 0 0 ! 

0 ' 0  I 114 24 
I 

9102 

20 n 
I 

20 0 0 I 24 

20 0 0 ! 150 

9130 7 

23 9133 

9141 

91&9 

20 

20 

9160 

. o  0 

0 0 ' 2 7 1 9  I 

c. 9163 
i 

20 I o  0 9165 
I 

28 I . 11 
I 
I 

Exhaust Stacks 
-1. 2 h 3 20 

Stack#Z,(I 131) 

' I  
9 2 

AIRBORNE CONTAMINATION TESTS 
From: 5/1/65 

3 
TO : 5/31/65 M . A . c .. .6.7X10 din-M 

20 xu 1 59 I 8 

1 ! 

I I .  
j 1 

I ! 
I I 

I 
I 

20 1 0  0 i 25 I 

A ril 
Avergge 

d,/m,/M3 

23 

30 

L 

9 

33 

28 

8 

10 

10 

' 9  

4 

I I 
I '  
I 

I I 
I I 
I I 



Source: Plutonium ' 

Location:CMR 91d. Fi l ter  
Tmrs 

2-F'UX-l-IhTAKE-DAY 

2 -FIX -1-INTAKE -hTGFl' 

. 2-FUR-2 -INTAKE-NIGm 

-2 -FLKX-l-EXHAUST -DAY 

2 -FM-l-EXWUST -NIGHT 

- 2 -FLMX-2 -EXHAUST -DAY 

2-FL.YX-Z-EXHAUST-hTGRl' 

- 
3 -FLNX-l-I?lTAKE -hTGRI! 

rkFLMx-2-INTAKE-DAY + 
3-FMX-2-IKTAKE-NIGHT 

~ 3-FLMX-I-EXHAUST-DAY 

, 3-FLMX-l-EXHAUST-NIGRl' 

3 -FLW-2-EX€L4UST-NIGRl' 

Ir-FLMX-l-IrnAKE -DAY 

. & -FINX-l-INTAKE-NIGRl' 

&-FLMX-2-INTAKE-DAY 

b-FINX-2-1NT~-NIGHT 

& -FWX-l-EXHAUST -DAY 

& -FU!X-l-EXIrAUST-NIGHT 

. b-FLKX-2-EXHAUST-DAY - ' ~FTPX-2-EXHAEST-XIGH" 

AII?BOR?E CO!4'll.EINATION TESTS 
From: 5/1/65 
To : 5/31/65 

Number of tests over 
# 8.8 d/n/b3 ' 

Tests 

4 19 

4 1 

4 n 

.. 

4 0 

4 18 

-t-- 

2 1 

D n 



Bone ?..6.C.: - 

..!in; 7 Roof- Night 

Plu toniurn Soilrce: I Number cf t e s t s  over May I May . 1 A p r i l  

Eighe3t Towers Tests I d/nh 
hcat ion:  CY? 3ld.Fi l ter  I # x.rx .c. 

I I I 



AIRBORNE COKTAMINATION TESTS 

I 

Sourceltnrfcked 

Location:Az 9- Bl, 

9030 

Q1177 

9 104 21 

71 

21 

91 ?n 

: 1  0 0 : 1  
I 

n n a i I 1 - - 
I ! 

. o  0 1 8  i 1  9133. 

0 21 ' 

0 7 1 . 1  - 

9149 

9165 
i- 

7 n 

Exhauat Stacks 11.26 3 

3 
- From: 

To : 4/30/65 M. A. C. : 66 d / m 4  

I I 
I ! 

I 1 i o  I 21. 
I 

. !  . I I 
! I I 

! 

I i 
I 

I j 
I I 

I i 

Average 

d,'m,'M3 

1 

" 

0 

0 
. .  

i 
\ 



AIRBORNE CO~TAMINAT~ON TESTS . 

From: 1.1 L C  - 
TO : 4/30/65 

source: Gross Beta 

Location: Wg.9. CMB Bld.  

! 

I 
! I 

I 
I 

I 21 ' ' I  i IO 1 3  Exahust Stacks #1,2 h3- 2 



I 



Source: p m  
. Location:CYR Bld. F i l t e r  

I I I I I 



AIRBORNE CONTAMINATION TESTS 

. Source:,,,.,, Number 'Number of Tests Highest Average 

Locat ion:wG-gr~ Bgc- Tests over :MARCH M. A. CprrBl d / a 3  d.'rn,@J& 
I 

From: 3/1/65 

Average 
I /  3 d. .m. %trgg 

9060 

9102 

9 104 

.9 1.30 

9133 

0 0 ;  . '  359 j 79 I . 265 . .  9030 I 2 3 '  I 
~~ I ! 

' 1 0 '  i 0 - ! 472 ' 113 - 
06 1 30 - 20 I 0 - I  

i 
I 

23 0 0 1 230 I 47 107 

23 . o  0 '  55 j 8 16 

1 543 I 59 1,276 

I 
I 

9 141 

9 149 

9160 r" 

' 9163 

,9165 ' 

EXHAUST STACKSIl., 2&3 

e. 
(1-1 

QURCOAL FILTER STACK 12  

23 
0 0 1 266 i 27 20 

23 I 0 0 1  42 I . 7 13 

23 0 0 1  16 5 13 

1 80 : 21 63 9 0 0 1  

22 0 0 ' 260 31 . 20 

9 i  2 30 
23 I I 

5 9 . .  
23 I 31 

I 

I i 
I 

I I I 
I I 

i I 

I 

! i 



AIRBORNE CONTAMINATION TESTS 

From: 3/1/65 

Number of Tests I Highest Average 

over M. A. &,. 1 9&@13 d ; a 3  
MARCH 

BNRIcfml UMIUH Source: 
Location: WC 9,fXB BLDC. 

Average 
3 d./m!& . .  

9030 

I 

9102 

9 104 

I i 1  I o  

’ 9130 

0 

9133 . 

I 
____I 

9141 

9149 

9165 

BMUllsT 8TAWM1.263 

Number 

Tests 

20 

23 

23 

21 

23 

23 

22 

23 

0 0 I 2  I i  I 1  

0 - 1 2  

0 0 I 1  i o  I I 
0 0 1 1  I o  I 

0 0 ! 1  I O  I 0 

I I 

! 
I 

i I I 



AIPBORKE CC!lTAKIXATION TESTS 
From: 3/1/65 

To : 3/31/65 na.c.: NOWE 

Number of tests aver ' 

' 8.8 d/&3 Highes4 Average 
. 'd/m/M. d/f13 - 

# Location:CXR Bld. F i l t e r  
Towers Tests . 

Averye 
d h h  

b-FLMX-2 -1hTAlUl -NIGHT 

&-FLM(-~-EXHAUST -my 

b-FLMX-l-EXHAUST -NIGHT 

. b-FLMX-2-EXHA'JST-DAY 

'@LXX-2-EXHAUST -?lIGRT 

4 0 0 0 

4 1' 1 0 



From: . 3/1/65 
"E K.A.C.:  - m 3/31/65 

10:. 

i Irluniber of tests over I I 1 '  Soilrce: PLmOuIrn , 
M A  .C . i Tests 

Location: C F l  B l d J i l t e r  
Towers 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
TO ' Dean Payer, Group Leader, H-1 DATE: 3 m 6 5  

ReviewedRab Coumel 
' John Enders, H-l 

CI4E Bld. Section Weekly Repmt f o r  the week of 3 f i / 6 5  t o  3/19/65 
SYMBOL : 

Airborne Contamination Test#: 
No high tests uerc reported for this week. 

Special Air Tests: 
one special  was taken. Report is attached. 

Eand andllose Counts: 
-iiG =re reported. 

Contaninated Accidents: 
None were reported. 

General: . h d  lamdm baas are pow beina monitored 

r 2. 

3. 

b. 

5. 

- nd tagged before they are 
pLckod up f& th; CMR Bld. 
A new one ton Dodgs truck was dellvared this mek. This truck is t o  re- 
place 50967 which is being retired. 
from Pop67 t e  the new truck(#7b77) ond a new metal bed is also to be 

The electric l i f t  l a  t o  be transferred 

ins ta l led  on the new truck. 
A mcmo has been sent t o  Ken Liebee, SP-3, thrmgb the Ormp Offlce, re- 
questing SP t o  stock a new type waste can. This can ia believed t o  be 
bet te r  &signed for holding so l id  radioactive waste than the cans non 
being used. 
Three notebooks containing inPomation about che CMR Bid. hrve been pre- 
pared by Jerry Fagan. 
An activated chercoal filter which had been in tb Stack 62 
d n g  nine on 2/25-26/65 indicated that considerable iodine 
This filter was finally counted in Dunmnerls puls@eight ana& r** 
counted. The ac t iv i ty  was shown t o  te due t o  Ta and not I . It l a  
believed t h a t  the ac t iv i ty  on the filter was due t o  contamination during 
the handling of tbe filter. Perscmnel in wing Idne(Eba1th ybysics Surveprs) 
have been cautiomd t o  be- very careM in the future when changing fYlters. 

Two m r e  delivered t o  Chelius and Ihmuoer. 

cc: Fils 



2/1/65 From: 
~ ~~~ 

To: 2/28/65 

FEB JAN 
I Average3 I ’  ) A 7 5  ~ 

NONE FEB 
Flurber of t e s t s  over I 
M .A .C . i Tests UdI m/!4 

Source: I 
Locaticn: Ct-3 Sld.Pi l ter  

Towers 



AIlBORhk! COih iXKATION TESTS 
From: 2 / 1 / 6 5  

PLUTONIUM Source: 
Location:CXf? 91d. Fi l ter  

Towers 
~ ~~ 

2 -r"LMX-l-IhTAKE-DAY 

. 2-FUX-l-INTAKE-NIGW 

. 2 -=-2 -INTAKE -NIGRI' 

-2 -M-l-EXHAUST-DAY 

2-FLMX-l-EXlUUS?-NIGHT 

- 2-FL?-2-SXHAUST-DAY 

2-FWK-2 -EXHAUST -RIGHT 

- 
3 -FLUNI-l-IWAICE-NIGHP 

- 7 - M - 2  -1NTAKE-DAY 
I 

3 - m x - 2  -IITAKE-NIGHP 

3-FLMX-1-EXHAUST-DAY 

, 3-FLMX-l-EXKAUST-NIGIfI! 

z q  - - -  3 E--MY 

3 -FUlX-2-EXHAUST-~GRI' 

~ - F L M X - ~ - I ~ A K E - D A Y  

h-i;zMx-z -INTAKE-DAY 

Ir-FLEor-2-INTAKE-NIGIrr 

Ir-m-LEXHAUST-DAY 
Ir-FLMX-l-EXYAUST-NIGRI' 

Ir-FLMX-2-EXHAUST-DAY 

't-FLMX-2-EXHAUST -XIG€T 

To : 2/28/65 M.A.C.: NONE 

FEB. FEB. 
Number of tests over 

# 8.8 d/n& Highes3 Average 
, Tests . . ' , d / O .  d,'m/?+ . 

I I 2 - +  

4 

4 0 . o  
- 

I I I I 

I 

7 

0 

0 

0 

1 

- 



AIRBORNE CONTAMINATLOK TESTS 
From: 2/1/65 

TO : 2/28/65 .M. A. C.. 6 .  7X103d/m-E 

Source: Number I kumber  of Tests I Highest I Average 

i J o v e s E g .  A. . I  i d j R g  3 I d..'q#: . 

Average 

d . / 9 b 3  . 

9030 I 19 I o  I 1 i 1,014 ! 265 I 1635 

9130 

9133 

107 1 44 
I 

9104 I 19 i o  i O I  ' 367 , I 

~ ~~ 

19 0 80 1 16 57 I 
! 
i 

I 

10' 1 1  1 , 11.345 1 1,276 1546 

9141 1 '1P I 0 0 1  242 I 20 40 

13 I 58 
O I  

19 I 0 i ' I  9 149 89 

i 19' i 

,9160 I 19 l o  - 0  : 57 I 13 
I 

614 i 30 I 5 
I ! '  

21 
~ ~ ~~ 

9163 0 .  63 

9165 19 

i 
536 ! 

I 

I I 
- 

163 1 20 0 O I  

' I  I I I 

I i ! 

86 ' . 

10 

I I 

I I 

I I 

I 

I I 

I 
i 

I I 

I I 
I I 

! 
4,447 195 I 

131) ACTIVATED CHARCOAL (I 

I I 
I I I I 

. .  

5 



AIRBORNE CONTAMINATlOfi TESTS 

1 Number Number of Tests I Highest !Average . Source: 

Location: WG.9sa B U G ,  Tests overF#. A. s&. , I d i ~ p  3 1 d - ' * 4 ~ 3  I I I 

From: 2/1/65 
3 66 .Od/m-M M. A. C. : 2/28/65 To : 

Average 

d!n3a3 

9030 j 18 0 0 i 12 i 1 

9104 I . 19 0 0 '  ! 1 ! o  

I '  
3 

0 
I 

9130 1 1 9 1 0  0 1  1 i 0 1 °  

9133 

9141 

I 

10 0 1 22 2 .  
I 

19 i o 0 1  0 0 1 i  I 

9149 
I 

9165 19 I 0 0 .  I 2 1 0  0 

rLI' 
I 

EXHAUST STACIW1,2&3 

I I 
~ 

i . .  ! 
I I 
I ! 

i 

! I 1 

I I 

I 
I I 

I 

I 
i i 

I 

! I I 

I I 
I 

I I 
I I ! 

I I 

I I 

i 
I I 

i 

I I I 

19 ' ! I 1  0 0 

! 
I 

I ! I .  

I 
. .  



TO 

FROM : 

SUBJECT: 

SYMBOL : 

LOS A U M O S  SClENTlFlC LABORATORY 
UNlVLRSlTY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 

OFFICE MEMORANDUM 

DATE: Dean Neyer, Group Leader, A-1 

John Snders, Ii-1 

CX8 B l d .  Sec t im Weekly: &port for the week of 

. .  

Birbrne Contambation Teats: 
There wre no tests reported above b.0 4/m43 .tkds mek. 

*cia1 A i r  Tests: 
R o  specials were taken. Seports are  attached. 

!land and Nose Counts: 
No high countxi were repmted. 

Dontambated Accidendta: 
One contaminated kr ident was reported. A report has been sent t o  the 

Group Office on this. Brie-, on 2/17, a t  about %2:sl%, about 10 curies of 
t r i t i u m  was accidentl,-v released i n  room U O  during a high pressire @ x p e r l ~ ~ &  
being perforaed by MF4 arsonuel. urinalysis results indicated no om was 
aigniPlcantu exposed., 

Oenarsl: 
T T i E i k  comjderabk searching, the mystery sacrounding the laissing dry- 

ficm room 2C9.b uas cleared up. The Zia Tiansr F- and one of his man 
m l a i n e d  thet during the modiiication work in this lab tho two bolo~s in' 
question rare relccated(ona t o  the a t t ic& the o t b r  to 2Oh8B). The 
0rigiaa.L job order had noted that these tu0 bores were to  be taken t o  the 
dwap-and ma record couU be found that they had been. 
CHe-14 worked mrxime in wing nine an 2m and 2/l6(6:CXWM t o  1OWm* 
lslo Health rmios Surveyors were &tailed t o  work uith tm. 
All of the section's Health Pbyaice Surveyors attended a respirator train- 
ing session a t  HRL Bld. on 2 f i - l . 6  and ware refitted for reapbatms. 
The did H-7 labora-oej buildlag(located vest of DP lamiry Bld.) was movB( 
t o  Area 0, p i t  #b, on 2/17-18. 
A b l w p i n t  was received frm Ehg. Dept .  showing the batallation plana fc 
the new air sampllng system for wing four. A f e w  sug@stiare were ~ t a d  
on the plans-lcaung for two ad:jitionel sampler heads. 
Section personnel are  now responsible for keeping logbooks in their rasp- 
ective work areas. The logs are t o  be turned into the Section office eac 

2. 

3. 

Ire 

5.  

6. 

Monday morning for inspection. 



JAN. 1,1965 

BXRAUST STACKS# L3 

From '"% 31.19G 

19 0 0 0 

To : 

Tolerance 

I I I 
I I I 

I 



AIRBORNE CONTAMINATION TESTS 
JAN. 1;19i..5 

From: 3dlm. 
JAN31.19~5 ::. 7x10 

To : M. A. C. : 

?'030 

MIXED FISSIONPROD 

WG 9 . M  BLDG. 
Source: 
Location: 

3.18. 20 1 1 .3 11;879 I 1,i34 1 
9104 

9130 

. 9133 

9141 

9149 

9160 

9163 

9155 
(- 

-T STACRS#l, 263 

I 
20 0 0 1  142 I 44 3 

20 0 O I  713 I 57 19 

7 1 O i 8.640 1 1,54p eo1 

I I 

I 

I I 

I 

I 

20 0 0 1  224 40 4 
I 

20 0 0 '  I 1,018 1 89 10 ' 

-- 
20 0 . o  I 101 ' 21 5 

I '  370 86 20 

I 10 12 
I 5 7 .  I 

20 0 0 1  

I 
I ! 

I 
I 
I I 

! I 

I I 10 1 . '  5 5 '  

I 

I 0 O !  
I 

l9 [ I I 
I I 

' I  I 

! 
I I 
I I 

I I 
I 
I 

I 
i I 

I 
I I 
I I 
I I 
I i 

I 
~~ 

i 21 I 5 
,,f51, . I 

14 

I 
~ 1 ~~~ ~~ ~~ ~ 

~ ~~ 

ACTIVATED QIARCQALF TBR I 

I I 

I 

I 

I . I  
I I 

I 

I I 
I 

4; 



JM+;~gt& CCIJTANIUTION TESTS 
From: 
To : JAN 31,19:5 M.P. .C . : NONE 

- PLUrnIW4 JAN JAN DEC 
source: Number of t e s t s  Over . 

# 6.8 d / d 3  Highes3 Average 
Location:CKR Bld. Filter 

Towers . d/dM . d/*3 - Tests . 
Averye 

b-FIX€-2 -1hTAICE -NIGHT 

L~-FEXX-~-EXHAUST -DAY 

L r - ~ - l - E ~ U S T - h ? G H T  

. I~-FLMX-Z-EXHAUST-DAY 
'.-FLMX-2-EXHAUST-XIGFlT 

4 0 0 0 .  

4 1 1 0 





AIRBGIW ;::oiwmsxAricm TESTS 

12/1/60 ---- From: 
TO : 12/31/66 M. A. C. : 6.66X10 a /m-bi 

9030 

9102-04 

DEC. NOV, DEC . DEC. 
!Average 

(over M. A. C.  I djrn/M3 I I d.'m;'M3 

Source: MIXED FISSION 
PRODUCTS 

Location:wG.g.a BLDG. . /Tests  

Kurnber 1 Number of Tests 1 Highest 

I 
I ! 

546 j 61 

10 
I 

I 

' I  
21 i o  0 '  

I 

175 21 ! o  0 

9163 

21. 1 0 0 ;  36 1 5  
' I  I 

9130 

9133 I 18 1 ' 0  0 1 3.574 I .  208 

4 

I I 
I I 

I .  ' 
I 

' 9141 0 1  57 

I 
21 I 0 0 1  308 I 23 

I ! 

9149 0 1  377 i 19 

I 

I I : i 

I 2 1  I 
0 I 9165 1 21 ' (  I 0 

1 
I I I 

- I 
I ! 
I I 

! 

5 I o  5 1  2 
. I  9060 

I 

I 

I 
I I 

11,2 & 3 I 21 i 73 I 5 -  
EXHAUST STACKS 

I I 

I i 
I I 

I 

. I  I 

I 

i ! 
I I i I 

NOV. 
Average . 

d.'rn: 1 .  M 3 

18 

3 

15 6 

2 

2 

1 

4 

2 

2 .  - 

22 

5 



. .  

I Source: U I U N I U M ~ ~ ~  : Number I Kumber of Tests Bighest Average 
WG-gsm BmC. Tes t s  lover M. A. C. 1 d.im;/M3 1 d.'m-'M3 Location: 

,9030 21' I o  0 I 17' i 2  

9102-04 21 i o 1  0 

Average 

d"m/M3 I '  ' - 
3 

1 

I 
0 0 1 1  0 d 

9133 I 10 

9130 21 

~~ 

9165 

. .  

' I  
I 

I 

1 0 

I 

@ 
EXHAUST STAcI(s I 

I 
' 11.2 6 3 i 21 0 

i 

I 1  
I .  'o 

0 0 1  1 ! .  

I 
I 

0 0 ' 1 .  1 l o  I 1  

I 

i I 
I 

I I 

I i 
I 

. .  

! 
I I -  

i 

I 



A I  IBORX C O I ~ A M I N A T I  ON 
Fl-0m: 12/1/66 

To : 12/31/66 
""e 

Source: PLUT5NIUMLJ' 
L o c a t i o n : C i B  B l d .  Filter 

T o w e r s  
- 

2 -rFLKX-l-I!4TAKE-DAY 

2-FLT-1-IWAKE-NIGHT 

2-FIXX-2 -1NTAKE-NI3HP 

2 -FLKX-l-EXHAUST-DAY 

2 -FLMx-l-EXHAUST -NIGHT 

- 2 - M - 2  -EXHAUST -DAY 

2-FLMx-Z -E.YHALIST -h?GHT 

- 
3 -FLXX-l-IkAKE -NIOHT 

@!j-ma-~ -INTAKE-DAY 

3-FWX-2 -1hTAKE -NIGHT 

~ 3-FLMX-l-EXHALJST-DAY 

, 3-ma-1-m~~~-~1~1fi  

- 
3 -FLMX-2 -EXHAUST -NIGHI! 

II-FLMX-l-I?mKE-DAY 

I~-F'LMX-~-IWAKE-NIGHT 

,!-EDMX-2-INTAKE-DAY 

b-M-2-INTAKE-NIGHT 

&-~XX-~-ZXHAUST -DAY 

II -KXX-LE XHAUST -MGW 

b-FLMC-2-ZXX.kWVST-DAY 

. - F ~ - Z - E ~ A U S T - ? J I G ~  

TESTS 

X.A.C.: NONE 

DEC NOV I DEC 
Number of tests over 



12/1/66 From: 

0 

To: 12/31/66 

0 0 

uM239 
I Ember of t e s t s  over 

:: I M A  .C. 
Socrce: ~LUTO I I 

Location: CK!? Bld.7:ilter 
Towers I Tests I 

1 

@%LMX-2-INTAKE-DAY 
I I 

0 0 

NONE X . A . C . :  - 
DE. NOV. 

1 :  DEC. , 

4 2 0 

I - 
8 5 4 

0 0 0 

I 

0 0 0 



AIRBORX‘Z r.:UNTAMlh’ATlC)N TESTS 
From: ii/i/~6 --- 

3 To : 11/33/56 M. A. C. : 6Cdki-I4 



SourcepUXED Xis- Number I Number of Tests I Highest 

Location: WG.r.Wi BUG Tests over M. A. C. I dim,/M3 

Average 

d'm:M3 

9060 1 2  I o  0 2 i  2 

'J03G 296 
I 

20 l o  0 ' 2.€72 
i 

Y 133 

9192-04 

9130 

I I I 10 i o  0 I 652 ! 156 

! 

I I 
20 j 0  O i  8 3 

I 

20 l o  0 14 1 5 

5141 0 O I  2 

9149 
I i 

i 
20 1 0  ~i 7 I 2 

! 

I 

$Q 9 163 

I I I 

i I 

I 
! i 
- 

I 

I ! 
I I 

I 

20 i 0 '  0 .  ! 38 ! 4 

Average 
d'm/M3 

EXHAUST STACKS #1.2&3 

3 

1 

I 
22 ' 89 

I I 
i 20 I 

4 

C~URCOAG FILTER P1 i 130 

3 

5 

28 

2 

2 

2 

20 

3 

1 

3 



Source: PLUTONILM 
Number of tests over 

# e.e d / ~ h 3  Highes3 Average , Location:CXR Bld. Filter 

, dinh. d/m/M3 - Towers Tests , 

li-aMX-2-1NTAKE-hTGHT 

~-M-~-EXHAUST-DAY 

&-FLXX-lAXtr!UST -NT.SIfi 

, Ir-FLXX-Z-EXHAUST-DAY 

LI-FU!X-~-E.XHAUST -?SIGHT 

4 . 1: 0 0 

4 39 17 1 
. .  

.:. q--- 
! '  
5. 

I 



11/1/66 From: 
To: 11/30/66 F .A .C . : Em 



10/1/66 --- From: 

I. 
0 0 1 1  i o  

I Number Source: umm235 

WG.9,CMR BLDG. i- Location: Tests I .  

0 

9030 I 21. 

0 0 1 5  1 1  

0 0 1 1  i o  

1 

0 

9133 I 19 

21 
I 

9141 

0 0 1 1  0 
I 

I 

I 21 Y 149 

0 9165 1 21 

I . o  1 
I 
I 

I 

0 

I Number of Tests I Highest !Average I Average 

mer M.  A. C.  I I d;'m/M3 i d!rn;/M3 1 d'rn.-'M3 

0 
I 

0 '  j 3 I. 1 I o  

I 
I I 

I I 



AIRBCXXZ ~ION'l'kMiNATlON TESTS 
.From: 

To : M. A. C. : 
@CT SRPT OCT S E T  

Source: n1xE9d3i18w I Highest , Average 
~ 

?33C 

9060 

9102-04 

9130 

I 

21 I 0 ! 
4 0 0 I 1  ' 1  

21 0 0 I 23 4 

3 
O I  37 ' i 21 I 0 

0 I 157 I 3 

9141 I 21 I o  0 11 1 2  

31GQ 

@Q 9133 

316.3 

I 2 
I 

~~ 

21 i 0 9 

21 0 
O j  

350 : 20 

21 . 0 0 ,  46 3 

I I 
s m2LkL FILTER1 i31 i 18 

I ! 

1 3 5 1 3  

I 

I I I 

i i 

Average 

d.'m.,'M3 

4 

1 

e 

2 

22 

1 

2 

1 

I. L 

3 

L 

237 



. 
J .- 4' 

* .  .: . 

4 

Source: lWJTONIuM 
Location:CX3 Eld. Filter 

Towers 

2 

2-FL!K-l-I?TAKE-DAY 

2-FIEX-l-INTAIE-NIGIT 

2-FLMX-2-IKTAKZ-NISHP 

2 -.W-l-EXIiAW? -DAY 

2 -FLMX-1-EXHAUST-NIGHT 

- 2 -FL! -2 -EXHAUST -DAY 

2-FLMX-Z-E.YHAUST -h?GIlT 

- 
3 -FLMX -1-INTAI(S-h?: GW! 

e-m.m-2 -1NTAKE-DAY 

3-FLYX-2-IRlAKE-hTGW 

3-FLNX-I-EXHAilST-DAY 

I 3-FLMX-l-EXHAUST-hiGHl' 

- - b y  

3 -FLMX-2-EXHAUST -NIGKP 

Ir-FLMX-l-INTAKE-DAY 

bFLMX-1-INTAKZ-hTGHT 

,ll-FLii-Z -INTAKE -DAY 

IA-FLMX-2 -1hTAKE-NIGW 

I~-FLKX-~-EXHAUST-DAY 
~-FLYX-l-EXF!!UST-NICW 

Ir-FLXX-2-EXHAUST-DAY 

. . -FLM(-2-EXHAUST-?JIGHT 

I 

OCT 
Number of tests over 

Tests 

4 

4 6 

I 0 

4 0 

4 1  1 3  

I I 

I I 
I I I 

I 

- 
I I - 3 1 

+-- 

0 I 0 

I- * +- 



Prom: lO/l/b6 
NONE To: 10/31/66 Y.A.C.: - 

PLOMWIUM 
Location: CKR Bld.Mlter 

Towers 

Source: 



9/1/66 
Fron: 

Tests 
Location: C T .  Eld.Filter 

Towers 

I 

To: 9/30/66 

Averae3 udl3 dnh 
Average 

NONE r4.A.C.: 



Nwhr of tests over 
8.e d / d 3  Highes3 

, d h h .  
if Lokation:CXR Bld. F i l t e r  

Toners Tests . kvera38 Average 
d/r(o3 - d / d <  

- b-FLMx-Z-INTAKE-DAY 

b-FLMX-2 -INTAKE -NIGHT 

I~-M-~-EXHAUST-DAY 
b-FU!X-l-EXHAUST -NIGW 

b-FLXX-2-EXHAJST-DAY 

. -F'LFX-Z-EXHALJST-NICHT 

4 '  0 0 0 

4 2 2 2. 



AIRBORNE CONTAMINATION TESTS 

 source:^ FISSION I Number I Number of Tests I 1 Highest 1 Average 
3 I d/&p i d,.&#3 

- 
Location: WG. 9 , C2lR ITests [ov&,+I. A.& 

From: 9/1/66 

Average 

~j,;n-&$~ 

9130166 M. A. C.  : 6 - ~ l o ~ / m - k i  3 To : 

9060 

9102-04 

9130 

9133 

9141 

9149 

9160 

8163 . 

9165 

m 

0 l o  

I 

I I 
0 1 %  1 8  11 

I 
I 2. 

I 

4 

21 i o  
i 17 21 . o  

20 0 0 I ' 233 1 22 184 
I 

I 

3 I 1  33 
O !  - 21 I o  

I 
21 I o  0 I 16 1 2  14 

I 

I 
21. 1 0  0 I 10 I 1  1 

17 i o  0 1 18 1 2  18 

21 0 0 I 31 1 3  3 

I 

9030 1 20 l o  0 ; 20 I 4  1 4  

! 

I ! I 
I 

I I I 21 I 20 I 1  EXHAUST STA- #1,283. 2 
I 

I I 

242 
! 3,368 I i 237 

'ILTEB ' STACK #2 CEARUWJ 

I I 

I 

. I .  

I 
I I 

I 

I j 
I ! 



AIRBORNE CONTAMINATION TESTS 

. .  

From: 9/1/66 

I 

I 
i 

I I 
i 

9102-04 

9130 

9133 

9141 

9149 

9165 

3 To : 9130166. M. A. C .  : 66dIm-M 

Number I Number of T e s t s  I Highest I Average 1 Average 

I 
21 I o  0 1 2  I o  I 1  

I I I I 
I 

20 i 0 1 2  I 1 1  2 

I 
21 I O  

I I 
o 1 1  i o  1 

21 

21 

' 0  I 
I 

I 1  ' i  
I 

0 

I 

'. I 
I 

i 

1 

0 

I . I  ' !  1 
I '  I I 

I 
~~ 

I 
I I 

I 

I I 
I I 

I I 
! 
I ! 



AIRBORNE CONTAMINATION TESTS 
From: 8/1/66 

To : 8/31/66 M . A . C .  6.6bX103/m- 

.Source:MIXEll FISSION I Number 1 Number of Tests Highest I Average 

Location: WG.~.CU(R BW. Tests d/m/M3 i d.'m;M3 
ACS. JULY , AUG i AEG 

PRODUCTS i over M. A. C .  

I I I I 

Average 

d,'m/M3 
JULY 

9030 I 22 I 0 0 I 12 4 1  18 

9060 

9102-04 

9130 

9133 

9141 

9149 

. 9160 

9163 

9165 

1 

54 I 11 6 

0 0 I 1 i 1 
I 

I I 
23 1 0 0 i 

I 
29 0 0 I 23 I i .  4 3 

23 1 0 0 i 354 I 33 2 

I I 

i I 

i I 

I ! 

18 0 0 . 12,515 I 184 95 
I I 

I 

2 23 1 0 0 I 166 I 14 
I I 

23 1 0 0 I 5 I 1 1 
I '  

I I I 
I 

20 I 0 0 ; 218 1 18 ' 2  

22 0 0 i 18 ! 3 1 
I I 

I I i 1 
EXHAUST S'UCKS #1.2&3 

I 

23 I I 7 I I 2  11 

~KBAUST STACWI r 2 ( 1 1 3 b  I - 2 3  

m i  
I 

I I 
! I I 

i 1.615 242 I 52 

I I I I 
I 
I I i 

~ ~ ~ ~~ ~ 

I I 
I 
I I 
I ! 

I 
i 

I 
I 
I ! 

I I 
! ! 

I I 
i I 

I 

I ! 
I 

~~ 



AIRBORNE COXTAMINATION TESTS 

~ ~~ 

9 141 

9149 

9165 

3 To : 8/31/56 M. A. C. : 66dh-i4 

~ 

23 

23 

22 

Source:. u ~ ( A N z u ~ ? ~ ~  
L o ~ a t i o n : ~ ~ - ~ ~ ~ ~  

I 

I 
I 

! 

0 0 1 I o  I -- 
0 0 2 I 1 '  

I 

0 

0 

9930 

i 1  ! o  

I 22 

0 

9102-04 

I I 

23 
I 
i 

I 
! 

i 
I 
i I 

9130 23 i 
9 133 1 18 

EXHAUST STACKS#1,2&3 1 23 

Kumber of Tests I Highest !Average 1 Average 

I 
0 0 2 1 1  1 

0 0 i 2 1 1  I 
I 

1 

0 0 I 1  0 1 0  
! 

0 0 ! 24 1 2 I o  

I I I 

I 

I i 
I I 

I i 
I I 
I .  

I I 



AII?EO3E CCIITilMIKATION TESTS 
From: 8/1/66 

Location:CMR 91d. F i l t e r  
Towers 

To : 8/31/66 

Number of tests over 
# 8.8 d/m/M3 ' Highes4 Average Awray 

, d/m/M. d/m/FI3 - d/& Tests , 

M.A.C.: Nmi 

J J - M - 2  -1NPAKE-DAY 

Ir-FLMx -2 -INTAKE-NIGHT 

I r - m - l - E x m ~ ~ ~  -DAY 

b -M-~-EXHAUST -m~nr 
Ir-FLNX-2-EXRAUST-DAY 

. -FLXX-2-EXUAUST -YIGHT 

5 0 0 0 

5 3 2 3 

- 



8 /  I/ 66 From: 
Tc: 6/31/66 

iing 7 Roof- hright 

Soarce: P L u T o N I ~  I I Nunber of tests over 
Location: CK3 5ld.Filter # 1 M..4 .I:. 

Towers I Tests 

I 
I 

"E 
X.A.C.: 

I 4 0 0 Jing 5 Roof- Day 



AIRBORNE CONTAMINATION TESTS 

From: 7-1-66 

Tests 

20 

20 

Location: CMR Bldg. over M.  A. C .  I d!m:M3 I d:'y/p3 
July June I july Y 

i 
: .  0 0 ! 1 

j 
0 0 :  2 1 1 '  

9030 

20 

20 

20 

9102-04 

I I 

0 0 '  1 0 

0 0 , o  : 1 

0 

! I 
I 

I 
! 

-- 
0 O I  i 

9130 ' 

9133 

I 

9141 

9149 

9165 

m 
Exhaust Stacks #1.2&3 

I 

Number I Number of Tests Highest I Average 

! ! 
20 I '0 0 :  3 i o  

Average 

d./m/M3 
June 

0 

1 

0 

0 

0 

0 
~~ 

i o  

0 



Source: e io INumber INumber of Tes ts  Highest (Average 
I 

Location: O l R  Bldg. Wg. 9. Tes t s  over M. A. C. I d/m,/Ms 'd'm/M3 I Julv June 1 . J u l y  ! ' J h v  

9030 20 I o  0 ! 128 ' 18 

9060 5 0 0 1 .  3 1 1  

9130 20 . l o  I o i  11 3 

I 

I 
1 

9102-04 20 0 0 j 41 i 6  

i 
I 
I 
I 95 

! 
I 
I 

9133 3 0 0 j 281 

9141 s 20 i o  2 0 

I 

I 
5 -- I .  I 

.I 

' I  I 
9 149 20 ' 1 0 o i  4 ! 2  

dMM3 . 
Average 

June 

1s 

d.'m/M3 

2 

3a 

8 .  

16 

b 

9 

I . I  I 
I I I 

9160 

9163 

9165 

20 0 0 1  3 ! 1  11 
I 

I I 

I I 9 
I I 

I I I 

! a  0 1 9  ! 2 1 14 

I 1 

20 

20 i 0 o !  2 

.'%ihaust Stacks 11,2&3 

I I 

I i 
I .  

I 
i I 

I 

i i 

I I 114 . i 11 r. 

I .  
Charcoal F i l t er ,  Stack .#2 17 

1131 
I 1 

i 

I ! i ! 
I I 289 52 7 
I 

I 



i. .. 

7 

9 

Source:- 
Location:Cm Bld. F i l t e r  

Towers 

2 -rFLIX-l-IFTAKE -DAY 

2 -FUX -1-IeAIE -NIG!!T 

- ,  - -  
~ 2-FLM(-2-INTAKZ-N;GW 

2 -~- l -EXMUST -DAY 

2 -FLM-l-EXIRUST -hTG€IT 

- 2-FL?-2-EXHAUST-DAY 

2 -FLXX-2 -EXHAUST -hTGHT 

- 
3-FLMX-l-IXTAKE-NIGHT 

- @%Fu~-z -INTAKE-DAY 

3-FLXX-Z-IRlAKE-NIGHT 

3 -FLW -1-EXHA ilST -DAY 

I 3-FLYX-l-EXHAUST-hTGHT 

- DAY - 
3 -FLMX-Z-EXHAUST -NIGm 

Ir-FLMI-l-INI'AKZ -DAY 

. L-FLMX-1-INTAKE-hTGFl' 

k-FLMX-2 -INTAKE-DAY 

b - M - 2  -1hPAKE -NIGFT 

I~-FLYX-LEXHAUST-!IAY 

Ir -FLm-i-Exk??usT -NIGHT 

Ir -FLm-2 -EXFAUST -DAY 

-FZb!X-2-EXlfAWT-XIG€lT 

1 1 - 

1 
L 

Number of t es t s  over 
8.e d/n/E3 

Tests 

li 

A 

4 

.hi.>- .s. :- . .- I July,  July3. - 1  June 
Eighe s Average Averqe 
a / r i  2,!m/Y3 d/&- 

I I 
I '  I 

---?-I+-. 





LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE 

OFFICE MEMORANDUM , 

TO Dee.nXeyer, SrcupLeadei', E-1 

' John Enaers, 9-1 

C:.E El& Section ;?&l.y .Xe?ort for ?.?E wek of 7/15 t o  7/22/56 SUBJECT: 

SYMBOL : 

Sisc i a l  Air Tests: 
There :ere six special  h i r  Wets taken this week. Reports are att.ached. 

Hand and Xose Comt:: 
No high count; were reported. 

Conta:zinat ed Accidents: - 
liane we- reported. 

7emral: 
K T  Seard(Consultant) v i s i ted  the  C>2 3ld. Section rm 7/18/66. 
2. 
3. 

h.  

5; 

6. 

C.E. Volmes(2asual) l e f t  the Section on 7/17/66. 
An ex>osu.re problen involving tetrab@ofurai was discusso,d with Evan 
Canpbell, E q ,  and ':ie;erWekha, GEIF-13, on 7 
Six GEKA3 f l m t e r s  were received or. 7 f 20. These are fo r  installa+,ion 
on the C?t? 91d. Roof Samplers. 
Zngineeririi De$. requssted a Health ?bysics Srveyor  t o  work h%th %ern 
a t  Area C while t h y  were l a ~ i i i z  out the s i t e  oukline for P i t  %, on 7/23. 
A roszh &aft  on h t y p  B hdiiation xqoswe !ieI:ort was p-epa-ed ?.rd sent 
t o  interested personnel on 7/22/66. 

9. 

- 

cc: File 



.rum J L W  MAY PLUTON~UM 
Number of tests over 
Y.A .c. I It 

Source: I 
Location: C M  B l d 2 i l t e r  B 

Twaers . 1 Tests 



' AIXBORIE CGIi l i~EINATION TESTS 
From: 6/1/66 

To : 6130166 M.A.C.:= 

Number of t e s t s  Over 
8.e d i d 3  Highes3 Average 

d/./M3 - 
# 

Tests , , Umfi. 

Source: PLUTONIUM 
Location:CFR 91d. F i l t er  

Towers 

Ir -FLMx-2 -INTAKE-DAY 

Ir-FLMX-2 -1NTAKE-hTPYHT 

~-M-~-EXHAUST-DAY 

Ir-FLEX-l-EXXAUST-hTGW 

. Ir-FZYX-2-EXHAUST-DAY 

, -FLNX-Z-EXHAUST-hTGIIT 

5 0 n n 

5 5 2 10 



AIRBORNE ~ O N T  AMINATION TESTS 

3 1  I d/m/M .. - d'm 'M3 

I I 

I. 
~ ~~ 

over M.  A. C.  
JUNE MAY . fuwe I fm 

From: 6/1/66 

d,/m!M3 
MllY 

To : 6/30/66 M. A. C 6 .66X103d/m-H . .  

~ 

I 
. o  0 1 137 1 16 

0 65 1 6 .  

0 0 ! 66 , l 9  
- 0 

0 0 i 69 i 11 

9030 I 22 

5 

3 

3 

' 5  

9060 

9163 

9165 

5 

20 

22 

9102-04 

0 0 72 I 9 

.22 

3 

9130 

I 42 f 6 

22 

1 

9149 22 

I 

91 1 7 

I ! ! 
I 

+ 9160 

2 

EXHAUST STACKS #1.2&3 I 22 

131) CHARCOAL FILTERSTACK #2(I 22 

Number of Tests 1 Highest !Average 1 Average 

0 0 i 81 1 . '  15 I 4 

0 0 I 3 I 2 I 1  

0 0 I ! 328 ; 1 38 I 4  

0 0 i 68 I 8  1 3  

0 0 . I  I 68 ! i 14 1 3  
I ! I '  

I I I 

I I '  
I i 
I I I 
I 



AIRBORXE CONTAMIKATION TESTS 

I Source: UBANIUM I Number Number of Tests . Highest Average 
I d,~'y /&~ d.' / 3 I lover JUNE M.  A.A .%I& 

I I 

From: 6/1/66 

Average 

4/Q3 

3 To : 6120166 M .  A. C. 66.0dlm-n 

9130 

9133 

~~ 

22 I 0 0 I i . 1  l o  0 .  
~ 1 -  

16 0 o !  1 - 0  

9030 I .22 I I 0 0 I 2 1 0 1 0  

~ 

9141 

9149 

9102-04 

22 

22 
I 

2 o i  - 0 0 0 

0 0 / 2 i 0  2 

I I 
I i 

I 

l i ! I 

I I 

1 I 

EXHAUST S T A e  11.2 h3 22 0 0 i o 1 0  

! 
I .  

I 

0 

I 

I I 
I 

I I 

! 

I ! ! 

! 
I I 
I I I 

! i 

I 

I 



From: 5/1/66 -- 
To : 5/31/66 

Source: Plutonium 
Location:CXR Bld. Filter 

Towers 
h'urber of tests Over 

# 8.9 d/&!? 
' 

Tests . 

1 I 1 1  1 

0 0 1 

I 

3 1 2 

1 0 0 

33 I 10 I 1 



. 

LIPEOim CClSTLKi3i~IOK TEST$ 

5/1/66 From: 
To: 5/31/66 P7.A.C.: - 
I 

I Tests 

Source: Plutonim 
Location: CXX 5ld.Fi l ter  F 

Towers 

4 

4 

April 
I Xumber of tests over , h Y  I my ! 

Averace 
Kighe St d / d +  Arjj 

E.!. .PI. 
li/m/I! 

0 0 0 

.- 1 1 1 



Source: Y , L x e d m r o d W b e r  1 Number of Tes ts  i Highest 

Location:3;-,,- c u. Tests 
1 Average 

lover M. A. C. i d.'m/M3 I d.'mjM3 

I 
9030 21 0 Q !  20 ! . i r  

I 
9060 I 4 0 0 1  1 i 3 '  I-  

Average 

d,'m.'M3 

3 '  

1 

3163 0 1  7 I 3 I 2 
I I I 

9133 

9141 

9149 

9165 I 2 1 i  o . O  I . 9  I 3 1  4.'' 

'21 0 0 i 11 I 5 52 

21 0 o !  5 1  3 2 

I 

21 0 0 6 3 3 

Exhaust Stacka #1,2,&3 

I 

. .  
I I 

i 

I I I 

I 
I 
I ' I  

I 
I 

1 1 5 21 

Activated Charcoal Filter I I 
1131, SL8Ck 42 16 I :.. L 15 I 2 I 7 

I 

I I 

i 
i I 

I 1 

I 

I 

I ! 



Location:Wc. 9 cXR Bldg 

I Number i Number of Tests : Highest 

Tests 
I Average 

1 d/m/M3 I d:'m/M3 lover M. A. C .  I 

97.30 

Averages 

d,/m./M3 

913: 

2 1 1 0 : Q  1 1 1  I I @  

21 0 0 1 I ' 0  I 
I 

2 1 '  , 0 0 1 2  i 0 
I 

9141 

0 

1 

0 

9149 
I I 

2 i o i 12 I Q  I 
21 

I i I ' .  

9165 0 

Fa 
Sxhaust Stacks 1.2.63 

0 
! 

0 
I I 

21 0 

21 l o  0 I 1  I o  I 0 '  

I 

I I 
! I I I 

i I 

I '  1 
i 

I i' 

I I 
i 

I 
I I .  

. I  

I 

I 

I I 

I I 
I 

I 
I 

I 
I 

I 
1 

I 

I 
! I I 

I 



Aor ' 1 A ril Source: Uraniun 235 

Location:- '1 i Tests 
Number i h'um6er o$?%$ts I fif&3 ! Agerage 

d/rn,'M3 I .  d.'rn!M3 ' o v e r  M. A. C .  I I 

I 1 9102-04 . 21 i o  0. ! 

i 
9030 0 I 1 1 1  

I 
21 I 0 

I i 
' I  

>larch Average 

d.'m!M3 

0 

0 

9130 

I I 

I ! 

I ! 

! 
I 
I 

1 1 I 
I ! 

' I  ! 

I 

I 

I I I 

21 1 0  o !  1 I o  ! 0 
I I 

9133 15 0 0 1  1 ! 1 I 

-- 
0 

21 9141 
I 

1 0  I 0 
0 O i  l I  

9165 

Exhaust Stacks #1,2,&3 

21 . i o  0 1  0 

2o I I 
I 

I I 
0 1  0 0 

I 

! i 
I 

I 
I I I 

I 

i I .  

I ' I  
I 
I 

I 

I 

i I 



AIRBORNE COKTAMINATION TESTS 

From: 411/66 

9102-04 21 I 0 0 1  
I 

9130 21 I 0 0 1  10 1 3  

9133 15 i o  0 52 I '466 . 
I 

I 

M. A .  C.  : 6.66d;n;;3 3 TO : 4130166 
April March I April A p r i l  Karch Mixed Fission 

source: Products Number ! Number of Tests i Highest I Average Average 

2 

5 

I 3 

I 
3 I 

I I i 

I I 

I 
18 9030 0 0 

I 
I 

9160 21 1 0 0 1  2i I 4 

9163 20 0 O I  6 ' 1  a 

I- 
I 

- 
16 1 4  

0 O I  
9165 21 

I 

I 

i 4 i  1 
ExhaEst Stacks 1,2,&3 

20 

I I 
1 I 1-131 Stack 82 7 7 3  

(Charcoal F i l t e r )  
19 

I I 

4 

3 

1 

1 

5 

I 

I 

I I 

I ! 
I I 

I 

I+ I I 



2 -FLM[-l-IhTAKE-DAY 

2 -FLEX-l-IWAKE-NI3:IT 

2 -FLMX-2-INTAlE-NIGW 

2 -FLKX -1-EXHA5ST -9AY 

2 -FLNX -1-EXHAUST -NIGHT 

- 2 -FLMX -2 -EX€IkUST -DAY 

2 -FLMK-2 -EXHAUST-hTGHT 

3 -m-a -~-INTAKE-NI mrr 
9 - F U R - 2  -INTAKE-MY 

3-FLMX-2-It,TAKE-NIGITl’ 

~ 3-FW-l-EXHA’UST-DAY 

1. 3 -FLMX-l-EXHAUST -NIGIIT 

- 
3-FWX-2-EXHAUST-hTGRI 

b-FLMX-l-IWl’AKE-DAY 

Ir-FLMX-LINTAKZ-hTGITT 

- h-FLMX-2-INTAKE-DAY 

h-FINX-2-IkTAkIGHT 

L-FXXX-l-EXHAUST -DAY 

L -F.LKX-l-EXEAUST -NICI1T 

b-FTXX-2-EXEAUST-DAY 

j-FLPX-2-EXHAUST -NIGIFT 





. I .  . .  

, .  

Source :Plu tonium 
Location:CRR Bld. F i l ter  

Towers 

2-FLMX-1-IhTAKZ-DAY 

2-FLMX-l-INTAK3-NIGHT 

- 2-FLMX-2-INTAKE-NEW 

2 -FLKX-l-EXHAUST - M Y  

2-FLMX-LEXHAUST-NIGHT 
' - 2 -FLMx -2 -SXHAUST -DAY 

2 - M - 2  -EXHAUST-hTGHT 

3-~T-1-1?4TAE-NIGITC 

. q-FWX-2-INTAKE-DAY 

3-FLMX-2 -1WAXE -NIGHT 

3-FL%-I-EXHAUST-DAY 

, 3-FLMX-LEXHAUST -NIGKP 

- LM(-7-q- - 
3 -FLMx-2-EXHAUST -NIGHP 

&-rn-l-Im'AKE -DAY 

&-FLMX-1-INTAKE-hTGHT 

k-FLMX-2-INTAKE-DAY 

& e m - 2  -1hTAKE-NIGHT 

' L-FLVX-LEXHAUST-DAY 

h-FLKX-l-EXHAUST-NIGHT 

. &-FLFX-2-EXHAUST-DAY 

. 'm-F%F31-2-EXHAUST-NIGFIT 

, .  
. ? . L  .: :,>. *... 

AI16ORNE CCITA?UIiATIClN TESTS 
From: 3/1/66 
To : 3/31/66 M.A.C.: Aone 

Number of tests over 
# 8.8 d/mh3 

Tests , 

t 
t 

I 

March March Feb.  
Ilighesj Average 'Averaje 

d/r& . d/m/M3 - ~ /v& 

---- 
I 



- 

#.A .:. I Location: CF! Bld.Silter 1 j/ 
Toaers Tests 

1 I 

. . .  

Average 
d/&3 

n.s.c.: 2 0  ne 

ding 7 Roof- Night I 

t 

0 0 0 

67 77 1 R  

5 7 6 9 



I S0UrCe:Mixed Fission 

Location:- iTests I over M.  A. C .  @'m/M3 d:m/M3 
Products 

d,/m.Qd3 

9030 

. 9060 

9102-4' 

I 

23 . 1' 0 ' . o  I 13 24 

3 ! 0 0 1 1  0 1 I 
I I 

23 1 0 0 I 12 i 4  39 

I 
! I 

; 2  
I 
I 

! 

I 

9130 I 23 0 0 I ' 7  

9133 20 . I ,  0 ' 0  I 23 ' 5  

9141 23 0 0 . 4  i I 2  

26 

70 

46 

I .  I '  

I 

9149 23 0 0 10 1 2  

i 
i I '  

I I I 
I 

14 

9160 ' 23 ! 0 . 0  I 45 1 4  - 
9163 21 0 0 I 13 1 3  

I 

9165 23 i o 0 3 # 1  

Exhaust Stacks #1,2& 3 23 1 i 12 p I I 

I I 

20 

20 

18 

27 

13' 1 ,  23 1 25 5 
S t a c k  82 
Charcoal F i l  ter(1 ) 

i 

I 
I 

I 
I ! 
i 

57 



Source: Uranium 

LocationxE.g. cm Bid. Tests lover M .  A. C.  1 d,/'m:M3 !d.'m:M3 

9030 I 23 j o  I 0 ;  1 i 1 0  I 1  
! 

d,/m/M3 

w m - ~  

i 1 
I 

I 

I 
I ! 

I ! 
I 
I ! 

I I 

! I : 

I '  
I 

i . i  
I I 

I i j .  

i I 

I 

I 
I 

! 

I I 

I 

I 

I ' I  
' !  

7 7  0 1 l o  1 o' ! 
I 

! 

I 
I 

9130 1 23 0 o !  1 0 

I 

I 

9133 20 0 0 1  1 1 0  
I 

9141 23 ' 0  0 1  1 ' 0  

9149 i 23 0 0 1 0 I 
I 

9165 23 l o  0 .  I '1 i o  

#1, 2, & 3 23 I ! 0 0 

I I 
I I I -. 

I 
Exhaust Stacks 

I I 

0 

0 

1 

0 

1 '  

0 



Number 1 Number of Tests i Highest !Average 
Tests lover M. A. C .  I .4/.rn/M3 ' d-'rn/'M3 

I FEE. JAN. 1 PEB. 1 FBB . 
I 19 I 0 

I I 

01 l !  1 
I 

9130 

-4verage 

d./rn.,'M3 
JAN. 

0 

9133 

Source: U R A H I U M ~ ~ ~  

Location: ' WG.3.fZR BLDG. 

9030 

9102-04 

9141 

9149 

9165 

I I I 
19 0 01 1 !  0 

18 . 0 0 '  1 1  
I 

I I 

I I 

0 

I 

19 I o  01 2 !  1 
I 

r". 
EXHAUST STACKS #1,2&3 

0 

0 

0 

AIRBORNE CONTAMINATION TESTS 
From: 2/1/66 

To : 2/28/66 M. A. C. : 66.0d/m-K3 

1 i 

! I 

I I 

I i 
I I 

I I 
i 

I I 
i 

I I 
I 

2 1  

I I O !  

I 
.O  I 19 ! 0 

i .  I 

0 19 I 

1 I 

I 

I I 

! I ! 

I 

-4-1 
I I 
I 

I 
I 

I 
I 
I I 

! i I 

I 

0 

0 

I i I 

I I I 
I i 
I 



AIRBORNE CONTAMINATION TESTS 

0 01 455 I 24 
I 

0 0 I 2 i 1 

MIXED FISSION 

18 

0 .  

Source: 

Location: 
IJG.9.W BLDG. 

14 I ! 175 o i  0 

0 0 I 249 i 20 

9030 

9060 

1 

1 

9102-04 

i 193 . 20 

0 0' 189 I 18 

I 
0 01 

! i 
I 

691 : 57 

! I 

9130 

15 . 

1 

84 

9133 

9141 

9149 

9160 

9163 

9165 

S r n & - j - - - -  
ACTIVATED QUBCOAL FILTER 

2/1/66 From: 

To : M. A. C.. 2/28/66 

Number 

Tests 

19 

4 

19 

19 

18 

19 

19 

19 

19 

19 

18 

Number of Tests I Highest !Average I Average 

0 0: 667 I 39 .I 5 I 

I 
0 '  01 295 2 

70 I 36 I 789 : 
01 I 

0 

375 i 4s I 3 O i  0 



AIIBORIE CCIiTMINATIOK TESTS 
From: 2/1/66 

To : 2 / 2 0 / 6 6 nJ..c.: NONE 

Source: Number of tests over 
# 8.8 d / d 3  

L o c a t i o n : C N R  B l d .  F i l t e r  
Towers T e s t a  , 

ll-FLMX-1-INTAKE-DAY 

~-FLMX-~-INTAKE-NIGHT 

b-FIXX-2 -1NTAIcE-DAY 

b-FM-2-INTAKE-NIGHT 
4 ~~-FLFIX-~-EXHAUST-DAY 

b -FE?X-l-EXIIAUST -hTGHT 

~ L-F'LKX-2-EXHAUST-DAY , 

I -FL~-2-EXIiAUST-?JIGRI! 

4 

2 1 
I 

+ 
1 I o  

6 

1 

0 

0 

- 
1 



From: 2/1/66 
m LO: 2/28/66 NONE n .A .c. : 

JAK. 
I 

BEB . FEB . 
I Fh5er of t e s t s  over I ! . 

,? M ..C .C . Location: Ch?? 'Eld.5ilter 1: i l  Tests I I 

Source: 

Towers 



235 
UWIX1uI.I Source: 

Location: w G - 9 ~ w x  BLDG. 

9030 

AIRBORNE CONTAMINATION TESTS 
From: 1 / 1 m  

3 
M. A. C.  : 66.Od/n-M - To : 1/31/66 

Number I Number of Tests Highest Average 

Tests over M. A. C .  I d/m,t'M3 ! d.'m/M3 I J4N 3EEc 1 JAN I ' jtiN 

21 0 O i  1 I 0 
I 

9102-06 i 21 
I ! I 

9130 0 1  2 I O  

0 0 1  1 I o  

9133 

9 149 I 21 

I 
1 1 5  I o  

I 

0 0 1  1 ! o  

I 
0 1  2 i o  

I" 

I i 

I 
! 

I I 

. j  . 
i 
I 

' I  

I 
I 

I i 

I ! 
I I 

! I 
i I 

I I I 

1 
I I '  
i I 
! I I I I 

n 
L - 

1 

0 

2 

0 



Source: LNurnber Number of Tests I Highest i Average 
3 

djnS;# d:'n5,#3 
Location: !r6.9,a.n B m . 1  ~~~t~ 

9030 

Average 

9060 

21 I 0 .  O i  130 I 18 
I 

9 m - 0 4  

' 363 

9130 

15 . 9133 0 o i  

9141 

9149 

3 9160 

9163 
I 

I 

9165 

21 

21 

I 2 ' i  
I 

1 

I I 1.997 

~ ~~~ 

I 
0 0 9 1  5 I 11 

I 
21 

I 

3 I 
21 1 0 0 1  13 . 1 2  ! 

! i 
I i 
I 

! I 
18 I 0 0 156 I 15 

! I 

I I 

I I 



AIIBCRNE CCl.TA.XI!Xi’ICN TESTS 
1/1766 From: 

To : 1/31/66 M;A.S.: 

PLUTONIUM Source: 
Location:CW. Eld. F i l ter  

I I I I I 



c 



. .  . . ~ .  . .  
i.. 

PI AIRBORNE CONTAMINATION TESTS 
From: 12/1/67 

3 TO : 12/31/67 M. A. C. : 66d/~-!l 
235 

Source: L W I L W  



Source: MIXED FISSION 

LocationxAg.cxq 
PRODUCTS . 

20 9030 

9060 

I 
0 0 .  4 i i  

9102-04 

9130 

20 

. .  9133 

9141 

9149 

I 
0 0 .  4 i i  

i 

9160 

5 

. ' 9163 

9165 

0 

EXHAUST STACKS #1,2 & 3 

5 1  

131 
STACK #2,CHARCOAL FILTERCII 

0 0 1 0 

I 

20 0 

AIRBORNE CONTAMINATION TESTS 

From: 12/1/67 
3 3 To : 12/31/67 M . A . C . : 6 . 7 X l c d / n - ~  

I 

I .  Number Kumber of Tests Highest I Average 

1 djm.'M3 1 d 'rn:'M3 Tests 'over M. A. c. I 

I 
20 

20 

20 

20 

0 0 2 1 

0 0 ' 14 2 

0 0 3 1 

0 0 5 ' 1  
I 

i 

19 

I 

I ... 
I A97 ' , 121 
I I 

Average 

d.'m.'M3 

3 

0 

5 

I 

1 

1 .  

2,309 



.: 
.. . 

source:. PLUTOYILX , [Nu; of testa over 
kcation: Ch% 3ld.Filter F.A 2. 

Towers 

I! .A .C . : -xoxz 
DEC. DEC . NOV. 

I I 

0 I 0 I 0 

I I 

I I 

0 0 0 

28 19 9 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 '  0 0 



Source: PLUTONIUM 
Location:Cn 91d. F i l t e r  

Tcirers 

h-FIJ!X-l-EX3AUST-NIGHT 

L-FLNX-2-EXYAUST-DAY . 

J-FLKX-~-E.WAUST -XIGF1T 

AIIBCRIC COIiEWZXATICN TESTS 
From: 12/1/67 
To : 12/31/67 M.A.C.: N ~ X E  

DEC. DEC. , NOV. 

.4 2 1 5 

3 Tests 

NuTber of tests over I I 

1 n Ir 



AIRBORNE CONTAMINATION TESTS 

9030 

9102-04 

9130 

9133 

235 

( 0  0 i 2  

I 
20 

! 
20 . o  0 1 2  1 I 

I 
20 l o  0 ' i  1 I o  

I 
20 1 0  0 1 2  1 1  

I 

From: 11/1/67 

TO : 11/30/67 
XOV OCT , NOV XOV 

9149 

9165 

I Source: URANIUM Number I Kumber of Tests i Highest 1 Average 
I d/m/M3 d-'miM3 Location: WG.9,CMR BLoG'Tests 

(over M.  A. c. i '  I 

I I 

I 
20 I 0 0 1 2  . o  

20 0 0 i 3  I 
I I 

j 1  

I 

I 

I ! 

I I 

I 
I i I i 

I I I I 
1 I I 

I i I 
,/ I 

I 
I '  . 

I I 

OCT 
Average 

d.' m /M3 

1 

1 

1 



Source:nIxED FISSION . ' Number Number of Tes t s  
PRODUCTS 

Location:-i Tests 
-- 

over M. A. C. 

9030 20 0 0 

9060 c; 8 0. 0 
. !  

Highest I Average Average 

4/m/M3 3 

23 ' 3  16 

0 ' 0  1 

NOV OCT ROV NOV 

9102-04 20 i o  . o  11 i 5  
I 

i 
9130 . 20 0 '  0 . 31 1 . 2  

9 133 20 0 0 32 5 I 

9141 20 ' 0  0 121 8 

9149 20 : o  0 101 : 7  

9160 20 0 ' 0  24 2 

I ! 

i 

,- ' 

9163 ! 20 0 0 4 1 

9165 20 . o  0 5 1 

! I I 
i i 

&UST STACKS #1,2&3 20 i g  . I  1 
I I 

OCT 

9 

9 

47 

8 

3 

2 

5 

4 

2 

STACK #2 
1131 ( C H A R C W I L T E R )  

i 

. >  

I i 
! 

19 ' I  1 16,128 2,309 . i 

i 

i 
i 
: 
i 

I 

! 

i I I ! I 
I 

i 



NOV NOV OCT 
! 

Averaee 
F!unber of t e s t s  over 1 I Sogrce: PLUTONIUM , 

Locaticn: 0 2  Bld.Pilter I # I Y.4 .c. 
Towers 1 Tests I 

I 1 I 



Number of t e s t s  over 
0.8 d/n/!!3 Highes? Average 

Source: PLUTONIUM 

d/*3 - 
# Location:CNR 91d. Filter 

T o w e r s  
, d4-f. Tests . 

r 

Avera.3e 
I~/IE& 

&'-FLMX-Z-INTAKE-NIGET 

1, - m x x - i - z x H A u s ~  -DAY 

Ir-FLMC-l-EXIAUST-hTGHT 

Il-FLXX-Z-EXHAL.sT-MY 

-FLKX-Z-EXHAUST -?UGHT 

5 0 0 0 

- 
5 18 5 5 



Source: PLUTONIUM 

Towers 
Nunher of tests over 

Location:CFR Bld. Filter R 8.e d/&3 Highes3 Average 
, d/ud%I . Tests . 



... . .  ' .. .. 

-. . ... 

OCT OCT SEPT 
Source: I I l!umber of tests over ! 

M A  .C. I Locaticn: cd?!E& I I7 

Towers I Tests 



235 

! 
9130 1 '22 0 0 1  2 1 

9141 22 j 0  0 1  1 

9149 ' 2 2  I o  0 1 2  1 

#1,2 6 3 ' 22 ! 1 I o  

9133 20 ' 0  0 :  3 1 

I 

9165 22 0 0 -  3 1 '  
I 
I I 
I 

I I 1 
I 
i 

-LIST STACKS 

I 

AIRBORNE WNTAMISATIOX TESTS 
From: 10/1/67 

To : 10/31/67 M . A . C . .  66d/m-M3 ~~~A 
u r A  U b A  OCT 

0 

1 

0 

0 

0 

0 

Source: URMWM I Number ! Number of Tests 1 Highest I Average I Average 

Location:WG.g.m B U G .  IT'ests lover  M.  A. C .  I djm'M3 I d.'m/'M3 1 4/m/M3 

. .  

9030 I 22 I I O  0 1  3 1 1  1 1 ' .  

I 
I ! 
! i 

i 
! i 

I I 
! 

I 

I 

I I 
I I 



AIRBORNE CO~YAMIKATIOK TESTS 

Source: P~L~DLICTS Number Number of Tests 1 Highest IAverage 

Location: kb.9,LXk BLM: 'Tes t s  ' d.'m/M3 i d.'m.i'fiI3 over M. A. C. 
I 

9030 22 I o  o i 204 1 16 

Average 

d,/m!M3 

6 

9060 

2 2 .  l o  o !  77 i 9 

20 . o  0 .  ! 316 i 4.7 

67 . 8 

I 
I I 

22 i o  0 1  

I 
I O  

I 
i 4  

1 

31 

1 

0 '  I 1 I 1 I 1  

I 

I 
I ; 

I I 

I 

I 

I 
. I  

I . .  

I I 

9102-04 

9130 

9133 

9141 

9149 0 '  ! 

! 22 1 0  0 I 20 ' 2  1 1  
I 

9160 

9163 ; 22 I o  0 I 8 1 1 5  1 9  
I 

2 
I 

EXMUST STACKS 1.2 h 3 22 ! 40 
I 

I 



AIRBORNE CONTAMINATION TESTS 

From: 9/1/67 

To : 3130167 M .  A. C.  :66d/m-M3 
235 SEPT AUG BEPT SZTT AUG 

Source: URANIWl , Number i Number of T e s t s  I Highest 'Average 1 Average 

LocationWG.9,CMR BLDG. ITests  / o v e r  M .  A. C .  djm/M3 I d-'m.i'M3 I d!m'M 3 

9102-04 

9130 ' 

9133 

9141 

9149 

'9165 

20 0 0 1 i 1 1 I 
I 

I 

20 i 9  0 ,  I 1 l o  0 

20 I o  0 1  1 i 0 0 

20 I o  0 1  1 0 0 

1 1 
. I  I 

17 0 0 3 ! 
I 
I I 

! ! 

20 ' 0 o !  1 . o  . o  
I 

I I I I I 

. .  I I 

i 
I I 

i 

I I 

#1,2,&3 18 I . i  0 0 
lzx€lABTspcKs 
4 

I 
- 

I 

I 

i i 

I I I ' I .  I I I ! 

0 

I '  
! I 

I I 

I 

I i ! I 

I i I I 

I i I . i  



AIRBORNE CONTAMINATION TESTS 

From: ' 9/1/67 
i)/30/67 M.A.C. :  - - 3 h - M  3 TO : 

9030 

9060 

5EPT. AUG SEPT SEPT 
Number 1 Number of Tests 1 Highest !Average 

I i . .  

I 
6 

1 

20 i . O  0 1  77 I 

I . 1  I 0 0 ,  

I I 
I I I I 

9102-04 

9130 

9133 

E141 

9149 

I 
~ 

! I 2 5 
I I 

17 I 0 0 I 234 1 31 23 7 

I 2 i  . 1  9 

20 I 0 O !  4 i  2 I 4 

20 0 0 7 

20 0 0 .  i 11 I 1 15 

i 

I 

I '  
I 

! I 
20 0 0 

I 

AUG 
Average 

d,'m/M3 

I I 

I 
/ -  9163 17 ! 0 0 :j ,135 9 

I 

9165 20 I 0 0 .  2 !  1 

- 

I 
I 

258 

4 

1 

5 

I '  I I 
I 

EXHkJST STACKS #1.2&3 18 ' I 4 j 1  

! I 

! ! 

I ! 
14 i 5 STACK I ~ ,~~@HABCQAL P I L T E ~  18 ' I  

I 

i 
I 

I I '  i .  
I i I I 

2 

17 

i 
9160 I o  0 1  3 I . I  2 



9 / 1 / 6 7  . From: 
m-. 9130167 
I V :  

NONE K .A .C . : ' 
Source: I I )!umber of  t e s t s  over I 

Location: C F l  Bld.Filter 

5-FLq-2 -EXffiGST-3AY 

0 I 1  

0 I o  



From: 9/1/b7 

To : 9130167 M.A.C.: "E 

SBPT . AUG. 

d/f13 - 1 T$3e Average 

Source: 
Location:CXR Sld. F i l t e r  

Towers 
Number of tests over 

# 
Tests - 

2 -FL!%-l-I hTAKZ -MY 

2-FLKX-1-IWAKK-hTGW 

- .  - -  
. 2-FLMX-2-INTAlE-NIGW 

2 -W-l-EXHAUST -MY 

2 -FLMX-l-EXAUST -h?GHT 

- 2-FL?-2-EXHAUST-MY 

2-FLMX-2 -EXHAUST-hTGFT . 

3-~Q-l-IWAlE-NIGHT 

,--FLIIIX-Z-INTAKE-MY 

3-FWX-2 -1hTAKE -h?GIiT 

3-FUK-I-EXHAUST-MY 

, 3-FLMX-l-EXHAVST-NIGHI! 

- 
3 -AFL.y-2-EXHAUST -NIGHI! 

Ir-FLMX-l-INTiNE-DAY 

&-FLMX-l-INTAE-h?GHT 

,L-FLMX-2 -1hTAKE-DAY 

b-FLMX-2-IhTAKE-NIGFl' 

h-FLVX-l-EXHAUST -DAY 

&-FZMx-l-EXYAUST-NIGIiT 

~ Ir-FLMX-2-EXHAVST-DAY 

. "-FLKX-Z-EXHALIST -NIGHT 

4 

4 1 

I o  4 '  

4 0 

I 

4 1 

t 4 I 10 -+- 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MCXICO a7544 
TELEPHONE 

F-OM : 

0 , E J E C T :  

.=.+ MBOL : 

A 

OFFICE MEMORANDUM 
DATE 

stack. A aaepling program b e  been started in an effmt to' locate the 

source of the ectivify ard s m p b s  are now being takon ori tha exhaust duct 

attached t o  th arcing dtybe~ i n  which l a  euspccted ai being the 

' 



- 
-Lab Counsel 

Source: I .IMNI~ Number I Number of Tes ts  Highest [Average 

Location:wG.9,- BLDG. ITests  lover M. A. C. i d/m/M3 d:'miM3 

235 
Average 

d./rn'M3 

. ._ ~ 

AIRBORNE CONTAMINATION TESTS 

I I 1  
I 1 

I 
9102-04 1 2 2  ! o  I O I  

. I  I 

I 

I I 

9130 22 1 0  o i  1 I O  

9133 12 1 0 0 1 8  1 1  

9141 22 1 0 0 ;  1 i o  

From: 8/1/67 

1 

0 

1 

0 

To : 8/31/67 M. A. C .  : 66dlm-M 
AUG . JULY, WG AUG JULY 

9149 

9165 

! 

22 O I  1 I o  0 

22 ! ' 0  0 '  1 1 0 .  1 
I I I 

I 

I 
I I 
1 

9030 

i&WST STACKS 
11.263 

I I 22 I o  

0 
I 

0 I O  
I 
I 

I 
o !  14 1 2  

I I I I 

I ! 
I I 

I I I I '  I 

. I  
I i 

. i  
I I . I  

I 
I 

I I 

I - I I 

! 

! 

I i I 
I 

i I I 
I 

I 
! i 
I I 
I I 



AIRBORNE CONTAMIXATION TESTS 

9030 

From: 8/1/67 

22 j 0 0 I 1520 I 253 . 
i 

I 

TO : 8/31/67 M. A. C. : 6.66xlOalm-n 3 
l4WD FISSION AUG-- JULY -7 AUG AUG .JULY 

s 0u.r c e: PRODUCTS h'umber 1 Mumber of Tests 1 Highest i Average 
Location: 

I I 

9130 
I I I 

' :  I I 
22 I 0 o i  93 . I 15 

I I i 
9302-04 I 22.1 0 '0 I 14 I 5  

9160 

9163 

I 

2 I 
0 1  2o I 22 I 0 

22 I 0 
I ! '  . 

0 1  45 I 4 
I 

9141 

' I  BXHAUST STACKS 

I 
22 1 0 

' 8 f i k  FILTER (I) .I 19 

I .- .. 
131 

I . I  

o i  78 I 9 

I 

I 
i 201 I 17 

: I 
. .  

I 
I i 

I 
I 

! I 
I I 

I I 
I I 
I 

Average 

d/m!M3 

36 

1 

6 

2 

I I 
: '  I 

I 
I ! I 

i ! 
i i 
I I 

I I 

I 

67 

6 

4 

L 

14 

2 

1 

75 



. 239 

AIIBOXXE C3!i'TA.XINATICN TESTS 
From: 8/1/67 

H.A .", : -- To : 8/31/67 

. AUG AUG JULY 





AIRBORNE eONTAMINATION TESTS 
From: 7/1/67 

Source: u'XtiilI'3lt I Number Number of Tests Highest 1 Average 

Location:- . Tests 'over M. A. C .  1 d.l.m:'M3 I d.'m.i'M3 i 
! I 

I 
9030 20 I o  0 I 2  I 1  

9130- I 20 I 0 0 1 1  0 

9141 0 0 i 1  0 ! .  

5102-04 20 I O  1 I 

i 
2 I 0 

I 

9133 11 [ o  O !  5 I 1  

I 

235 
Average 

d'm/MS 
1 

1 

0 

1 

0 

3 TO : 7/31/67 M .  A. C. : 66d/zrN 
P JULY JIINE 

~ ~ 

9165 I 22 1 1  i 1  O I  

I I I 
j I 

I 

I I 

0 
! 

I 

I I 
! 

' t1.2613 20 i I o  i o  
m U 8 T  STACKS 

! 

1 

0 

~ 

9149 1 0  

I 
I I 

0 I 1  ! o  

I I I 

l o  

I 

I I i 
I 

I I 

I I 
I 

I i 

. 



AIRBORNE CONTAMINATION TESTS 

To : 713 1 /5 7 
.nLY a m i  J'JLY JULY 

Number h'umber of T e s t s  1 Highest 1 Average 

I d!m,.'M3 j d'rn/'M3 l Tests over M.  A. C .  

I 

20 I o  0 ] 196 1 3b 
I I 

2 i  1 

20 I o  0 i 36 I 6 

I I 
4 i o  0 

I I 

! I 

I I 

20 0 0 5 1 2  I 
11 I o  0 I 348 67 

I 
I 

20 0 0 ! 52 I 6 

0 0 i G I 4  

20 i o  0 I 5 1 2  

20 1 0 0 I 118 ! 14 

I 

i 20 
I 

I 

I 

I I 
20 0 0 18 i 2 

I 

I I 
I I 
! I 

! 
I I 

I I 

I 1 1 1  
I 20 

I 
I 

433 ! 75 20 . I ,  

I 
I I 
I I 
I I 

i I 
i 

I 

I 

I 

! 1 
I 

~ 

9090 

9060 

9102-04 

9130 

JUXE 
Average 

d./m/M3 

144 

2 

6 

2 

39 

1 

1 

1 

5 

2 

4 

1 669 

9133 

I 

9141 

I ! 

I i 
I I 

9149 

9160 

9163 

9165 

~ 

EXHWST STACKS 
#1,2&3 



AIIBORN: CCi,”I’AXCXATION TESTS 
From: 7/1/67 
TO : 7/71/67 . M.fi. .C.:  NONE 

239 
Source: P?.U?YlNIIIM 

Location:CXR Bld. Filter 
Towers 



Source 

T 
Location: 

23 9 
1 N-llri5er of t e s t s  over I ! 

I I I 1 

I 



[, . : I )  <.: . . . . . . . .  - I  ..!,,, ;' ..::$lTests . 4' 1 over M .  A. C .  I d!m/M3 i d.'rn/hI3 

. . . . . .  

d,'m!M3 

I ! I I 

! I 
I i I I I I 



AIRBORNE CONTAMIKATION TESTS 

From: : . . . .  ., . .  . .  

I 
I 
I 

I I I 

i 
I 
I 

I 

I 
i 

I 
i 

I i 
. r  

> ,' 
Average 

/i :'**- 

I. . .- ... ..... 

1- ,5:' 



. I  
...' I .. ? . ' . 

r.: , --- Source ;' I.<(. c.~.. .,-. I ti . .... 
Location:CW. Bld. F i l t e r  

Towers 

2 - M - l - I  hTAE -MY 

2-FLXX-l-IlRAKE-NIGHT 

- F7PY-3 ---MY 

. 2-FLMX-2-1NTAE-NISW 

2 -FLW-l-EXHAUST -MY 

2 -FLNX-l-EXiUST -NIGHT 

- 2-FLMX-2 -EXHAUST-DAY 

2-FLFIx-2 -EXHAUST -h?GW 

- 
3-FEXX-l-IWAKE-NIGHT 

.¶ -FM-2-INTAKE-DAY - 
3-FLXX-2-Il\TAKE-NIGHT 

3-FLMX-I-EXHAUST -DAY 

3-FLMX-l-EXHALIST-NIGKI' 

- - -  - 
3-FLMX-2-EXHAUST-hTGKP 

&-FUlX-l-IFRAKE-3AY 

&-FLMX-l-INTAKZ-h?GKI' 

k-FLMX-2-INTAKE-DAY 

&-FLMx-2 -INTAKE -NIGHT 

&-FLF~~-~-EXHAUST-DAY 

&-FLYX-~-EXHAUST-NIG~ 

~ II-FL!lX-2-EXFiAtiST-DAY 

c ja-FLYX-2-EXHAUST -?TIGHT 

Kmber of t e s t s  over 

Tests 

+--- 
e 

', I 

I 

I 



.- . . 2; ....! 
I' _. ? j  . .  

. .. ._ .. ,..... 
. .  

I I 

I _.. I 



AIRBORNE CONTAMIKATIOK' TESTS 

Number 1 Number of Tests : Highest 1 Average 

Tests lover M. A. C .  I d/.m;'M3 d.'miM3 

235 
Average 

d,/m/M3 

Source: U ~ W J X  

Location: wG.9.m~ BUG 

5030 

9102-04 

9130 

9133 

9141 

9149 21 0 0 4 0 I n I 

21 ! 0 0 14 I 3 

I 

I I 
1 I o  1 1 '  21 i 0 0 i 

2 

21 I 0 0 I 1 I o  0 

21 0 
I 

' 0 p 2 i o  
I 

I 

I i I I 
I I 
I I 

9165 ' 21 

I 

0 0 1  1 I 0 0 
EXHAUST STACK8 

#1,2 & 3 w l o  I ' 21 I 0 0 

i 

I 
i 

i I 
I 

I 

I 
I 

I 

I 
i 

I 
I 

i 
! 

I 
I 

! 
I I 



Source-iIXED FISSION i Number I Number of Tests I I Highest I 1 Average PRODIiCTS 
Location:WG 9 , W  ELDG. Tests lover M. A. C. j djm/M3 1 d-m,!M3 

! 1 
I I I 

I I 
9.2 9030 21 I 0 0 I 2,551 329 

I I 

o j  10 j 4 
:g 9060 j 4 I ; o  

Average 

d:m,:M3 

165 

5 
I i ! I 

9102-04 i 21 i 0 0 :  10 1 6 

9130 I 2 1  0 0 :  67 I 8 
1 
I 
I 

6. .. . 9133 1 1 7  I o  1 i 5,560 804 
I I 

9141 21 I 0 0 1  23 

9160 I 21 j o  0 :  162 I 9 

I 
233 ! ! 

1 
i 

i 
I 

9 149 21 I 0 0 ;  312 I 18 
I I i 

~ 

0 1  40 I 5 

3 I 1 
1- 916 I 

EXHAUST STACKS #1,2 6 3  ! 21 I I 10 ! 2 

9165 ! .21 I 0 0 ;  15 I 

I I I 
I 

1 
I j ! I 

I i 

1 .  
I 

I 

I I 

I 
I 

I 

I 

71 138 I 15 
I 

I 
I 

I 
CHARCOAL FILTER(1131) I I 

i 

I 

STACK #2 

I 

I 
I 
I 

I 
i I 1 

9 

4 

2,316 

2 

5 

2 

5 

2 

I 

1 

15 

I I I 
, 
I I 

I I I 
I 

I 
I I 
I 

I 
I I I I 



AIIBC9NE COIRA.XIKATICN TESTS 
From: 5/1/67 

To : 5/31/67 %.A .c. : S F  
239 

Source: PLUTONILM 
Location:CMR Sld. Filter 

Towers 

I I I 





AIRBORNE CONTAMINATION TESTS 
From: 4/1/67 

Source: Mixed Fission Number 1 Number of Tests Highest ]Average 
Products 

Location: wg. 9, CMR Bldg/Test.s /over M. A. C. I d/m:/M3 I d'm.;'hf3 

TO : 4/30/67 
A p r i l  March , A p r i l  A p r i l  

Average 
d,'m!M3 

I 

0 I 6 1 5  , 
9 

I 
9060 i o  

I 

9102-04 I I 20 10 ! 0 .I 26 ! 

9030 i 20 / O  0 ! 1,757 I 165 I 3 

1 

7 

~ ~ ~~ , I 
~~~~~~~~~~~ ~~ 

9133 j 1 2  ! I  0 I 19,256 i 2,316 

9141 20 ' ( 0  0 ! 10 I 2 

i 
I 

! I 9149 20 1 0  0 I 19  I 

9160 20 ! O  0 I 4 I 2 

I 5  

I 
I 

5 
I 
I , I I 

I I 

I 

I I 

9163 I 20 / O  0 I 23 ! 

9130 
~ 

7 

1 

3 

2 

1 

I I 
1 ~~~~ ~ ~ ~ 

~ ~~ ~ ~~ ~ ~~~~ ~~~ ~ ~ ~ 

I 
9165 I 20 1-0 0 I 10 ! 2  

I 
I I i 

I I .  Exhaust stacks I I I 

I 
I 

I 

, 1 #I, 2 6 3 ! 20 I ; 18 I 

Stack #2 Charcoal f i l t e r  I 131 19 I I 76 i 15 

I 
I I 
I I 

I 
I I 

I 

I 

I 

I 

i 

i 
! I 

i 
I 

, I I 

i ! I 

! I 

I , 
I 

2 

0 

1 



AIRBORNE CONTAMINATION TESTS 

From: 4/1/67 

TO: . 4130167 M . A . C . :  66 d/m 
A p r i l  A p r i l  March . A p r i l  A p r i l  March 

I I Number I Number of Tests j Highest Average 
lover M. A. c. j d.;miM3 d.'m,i'M3 

! 
Location: wg. 9 .  CXR sidgITests 

, 
9030 ; 20 0 ! 25 ! 2  

i 
I O  

I 
I I 

I : 
9102-04 j 20 / O  0 1 1 

0 I 47 ' 6  10 ! 

I 
1 0 I 9130 I 20 10 0 

I I 

i 9133 j 12 

9141 j 20 I j o  "0 I 1 p I 

I I I 
I 

0 1 0 20 i o  9149 

! I 
' 9165 I 20 0 0 I 2 i 0  

, I ! 
! 

: I I 
Y 

Exhaus c stacks 
#1,2 & 3 20 0 j o  

I ! i 

i 
j 

i 

! 
i I I 

I 
! 

I 

235 - source: L'ranium Average 

d,'m,iM3 

0 

1 

0 

0 

0 

0 

0 

0 





239 

Locat ion:CMR 91d. Filter 
T o w e r s  

Source: Plutoni-um 

2-FLXX-l-IhTAKE-DAY 

2 - F I X X - l - I ~ A K E - N I ~ P l '  

. 2 -FLD[-Z -1NTTAKE-NIG Hp 

2 -3WX-l-EXHAUST-DAY 

2 -FLMX-l-EXHAUST -NIGHT 

- 2 -FL??-Z-EXHAUST-DAY 

2-FLMx-2 -EXHAUST -h?GllT 

- 
3 -m=-l-INTAKE -hiI G W  
C. 

3-FLMX-2 -INTAKE-DAY 

3-FLMX-2 -1hTAKE-NIGHT 

3-FLclX-I-EXHAUST-DAY 

~ 3-FLMX-l-EYXAlJST-NIGHT 

- 
3 -FLMX-Z -EXHAUST-NIGW 

&-FLMX-l-INI'AKE-DAY 

~ &-FI&fX-l-INTAKZ-h?CI1T 

h-FEW-Z-IhTAKE-DAY 

b - M - 2  -INTAKE -NIGHT 

&-FLM(-~-EXHAUST-DAY 

&-FLMX-LEXYAUST-NIGI~T 

&-l%RX-2-EXHn'JST-DAY 

L-FIXX-Z-EXIIAUST -NIGHT 

AIIBORNE CO!iTA>UNATION TESTS 
From: 4 / 1 / 6 7  

To : 4/30/67 M.A .C .: None 



sourcepIxBo FIssIo:4 - 
Location: wG.9dR B m  

9030 

9060 

9102-04 

9 130 

Number I Number of Tests I Highest I Average 1 Average 

Tests I over M. A. C .  I djm/M3 i d m:M3 d.'m/M3 
I 
I I-- 

I 

I 23 1 0  0 .37. 3 3 I 

5. I O o I 1 . . i  1 1 

23 1 O !  

I I 
23 0 0 I 35 7 5 

10 1 3  1 
I I 

MARCH. FEB MARCI'. MARCII - 

I ' 7  I 

9141 23 0 0 6 1 

9133 I 23 I O  0 I e l  

9143 I 23 1 0  O i  1 3 4  1 3  

- 9163 ' 23 1 0  0 .  1 3  I 1  

9165 . 23 1 0  0 3 1 2  

EXHWsT STACKS #1.&3 23 I 1 I O  

I 23 ! 7  1 1  

I I 
9160 23 0 0 10 1 2  

I I i I 

I 
I ! 

I 
! 

;TACK #Z 
QULBCOAL FILTER d 3 1 )  

I I 

I 

I 
I 

! I 
I 

I I I I .  ! 

I 

I I 
i I I 

i 
I I 

- 
I 
I 

37 

4 

1 

3 

1 

1 

0 

9 



AIRBGI?XK (:ONTAMiNATlOK TESTS 

YO30 

9102-04 

9130 

9133 

9141 

9 149 

9165 I 

From: 3/1/67 

I 
- I 

23 ! 0 0 I ' 1 '  I O  1 

23 I 0 0 1  1 i 1  

I 

I I 

1 
I 

I 
'3 I ' 0 0 .  I 1 I o  O 

23 1 0  O I  I O  1 
I 

I ! 

I 
23 0 O !  1 ! '  0 0 

23 0 O I  1 0 0 

0 o i  1 '  l Q  0 

I 
I 

UG.9.CHP. ELDG Location: 

k.tiAUST STACKS 11.283 

3 '  To : 3/31/67 M. A. C. :6,:di1AI 
M A F a  FEB I IlARCH >mc9 FE3 

! Number Nuiiiber of Tests Highest I Average I Average 

ITests 1 d,'m/M3 1 d'rn;M3 1 d.'m'M3 lover M. A. C.  

I 

I I 

23 I I o  I 0  0 
I 

I I 

I I 

I 
I 

I i ! 
I 

I 
I 
I 
I I 
I 

I 1 

! 

1 I I 

I i 

! 1 -  
I 

I 

I I 
I I 

I I i 



From: 3f 1/67 

T o  : 3 / 3 1 / G 7  

- k-FLMX-2-INPAI(E-DAY 

k-FIX-2 -INTAKE -mGHT 

b-FLXX-l-EXHAUST -DAY 

k-FLMX-l-EXHAUST-NIGWT . h-FL%X-2-EXHAUST-DAY 

, -FLKX-2-EXHAUST-hTGHT 

H.A.C.: N ~ N E  

. .  0 0 0 5 

5 14 3 0 



. .  3/1/67 From: 
NONE Tc : 3/31/67 F . A . C . :  ~ 

PLUTONIUM i2aa iN(Q1 

.Jing 7 Roof- Night, 



. Source: URANIUM Number Number of T e s t s  1 Highest . :Average 

over M. A. C. 1 d!m,"M3 Id-'m;M3 Location: WG.9,cM B W .  Test s  
Average 

d.'m,!M 3 

235 

9030 

9102-04 

9130 

9133 

9141 

9149 

91b5 

W L E T  STACKS 

FEB FEB JAN FEB FBB JAN 

I-- 
I '  ' 

I I 

19 0 0 1  1 ! 1  1 

19 , o  0 '  I 1 l o  0 

I 1 1 19 0 0 I 1  I 

19 l o  0 : l  I I 1  0 

19 I 0 0 1  1 0 '0  

19' 1 0  0 1  1 1 0  0 

I 
2 

I 
19 0 0 1  4 j 1  

I 

I I ! 
I 

! 
11.m i 18 I i o i o  

I i I I 
I 
I ! 

I 
I 

I 

: i 
i 

I ! i 
I I I 

I I 

I 
I I 

I I 

! 

. I  

I I 

I 
I 

I - 
! 
I I '  

i 
I I 

0 



Source: NIXED FISSION 
PRODUCTS 

Location:wG. g .a BLOC. 

9030 

9060 

9102-04 

9130 

, Number I Number of Tests Highest ' i Average Average 

Tests ' d'm:'M3 d'm,/M3 over M. A. C: ! d/m;/M3 
I 

I I 
i 

19 I o  0 1  15 19 

I o  0 1  1 j  1 1 

19 I 0 0 1  7 1 '  4 

I I 

19 o i  ' 1 4  i 15 
I I 

I 
I 

9133 ' 0  0 ;  344 1 37 

9141 19 0 116 , 9 

9149 0 1  2 1 
I I 

9160 19 0 0 1  32 I 3 

m '  9163 19 I 0 0 )  6 '  1 

9165 19 0 ,  2 1 
! 

i i 
#1.2&3 18 ! I 2 1  0 

MAII(WU. FILTER (1131) I 19 I i 28 I 9 

i 

EXHAUST STACKS 

I ! 
i I 

I STACK 12 

i I 
' I  I 

! I 
I I 

I 
I 

I I 

- I I 

- i I I 

I 
i I 

I 1 
I 

312 

14 

11 

2 

163 

2 

1 

5 



AII’BORNE CO!.TAXIJATI3N TESTS 
From 2 /1 /67  
To : 2 / 2 W  67 M.?, .C. : NONE 

FEB -AN 
Source: PLl!T@NSW 

Location:C?4R Bld. Filter 



2/1/67 From: 
2 / 2 G l b i  To: 

I )Ember of t e s t s  over Source: FLuYmIuM 
Location: CFR Bld.Filier 

Towers j Tests 

NONE M.A.C.: - 
FBB FEB JAN 



LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
DATE: .- p, B ( ~  ..,, . , - , 



AIRBORNE CONTAMINATION TESTS 
From: 1/1/67 

21 I 0 0 1 9130 

3 

Source: UWILm 

Location: w G - 9 8 ~ 1  BUG 

0 

9030 I 21 j o ' 0 ;  2 I 1 

9133 

9141 

9149 

9165 

h M U S T  STACKS #l, 263 

I ! ! 

! 
17 l o  I . 0 ,  18 2 

! 

21 I o  0 2 1  0 

I ! 
21 I 0 I o  

21 0 0 5 0 
! 

1 I 0 21 0 0 I 
I 

I 

I 
I 

I 
I 

i 

I 
I 

I 
! I 

! 

I 

Average 

d.'m/M3 

I I 
i I 

I I 

I 

2 

0 

0 

n 

0 

0 

0 



Source: PLUTONIUM 
Locati0n:CM.R 91d. Filter 

Towers 
Number of t e s t s  over 

# 8.0 d / 0 3  Highes3 A v e r a g e  
Teats , . d / d  . Um&3 - 

2 -M-l-IhTAKE -MY 

AIlBOXK3 CC!iTAFlXATiCIN TESTS 
-om:- 1/1/67 

M.A.S.: NONE - To : 1/31/67 

Averay 
UdK 



Number of t e s t s  over I ! 
M . 1  .C. 

PLUTONIW Somcs: ! Locattion: C>R Sld.Fi l ter  ' # 
Towers Tests 

I I I 



LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE. 

OFFICE MEMORANDUM 

?. 

3. 

!! . 
f .: . 
J . 



235 
Number  of Tests 1 Highest 

o v e r  M. A. C. 
I Average 

d/m/M3 i d 'm/'M3 

I 
I 
I 

0 0 ! 1  I 1 

RevlewedRa b C o U d  
AIRBORNE CONTAMIKATION TESTS 

From: 12/1/68 

Average 

d.'m:M3 

0 .  9030 

To : 1213 ll6a M .  A. c . : 66dlrn-M3 
NQV DEC . DBC . NOV. 

21 

9102-04 I 21 
I I 
I 0 0 1 0 

~~ ~~ 

0 

9133 

I 
..C. 

e9 I 
EXHA8ST STACKS #1. 2 6 3 ! 21 

13 

I 
I 

i I 
i 
I 

0 ' 0  ' 14 

(__- 

0 

0 
! 

0 1 4  

0 0 1 4  I O  I o  

I I I 

I I 
I '  

I ! 
I I 
I 

1 .  

I I 
I ' I  
I I 
I i 



- 

Source: GROSS BETA 1 Number 1 Number of Tests i Highest 1 Average 
Location: W G . 9 , a  BLPC'Tests !over M.  A. C.  j d/m/M3 !d.'mi'M3 1 I I '  ' 

AIRBORNE CONTAMINATIOS TESTS. 

From: 12/1/60 
M. A. C .  :6.7Xld/m-M 3 To : 12/31/68 

Average . 

d,'m/M3 

21 , o  0 I 311 I 30 
I I 

I I 
9030 72 

4 0 i 3 2 ! 
I ! 

I 9060 

9102-04 21 I o  0 I 148 I 16 

1 

10 

I I 

9160 I 2 1  1 0  0 I 56 I 5 

9163 15 ! o  0 24 4 

9165 ' 21 I o  0 78 j 8 

I 

I 
I 
I 

I 
I I 

I 
I 

.- 

I 

2 

13 

1 

1 EXHAUST STACKS 11.2 6 3 I 21 i 1 8  ! 

S U C K  1 2 (1) I 20 12 I 3 

1 ! 
I I 

I I 

131 

I I 

I 

7 

2 

I 

I I 
I 

i i 

I ! 

I 

1 
I 

I 
I 

I 

I i 

I 
I 
i j i 

I 

I 

I I I 
i 

! 

I 

I 



239 
PLUTONIUM Source: 

Location:CMR Bld. Filter 
Toweere 

2-FLlE-l-IhTAKE-DAY . 

, 2-FL$X-l-IhTAlE-NICilT 

. 2-FIMX-2 -1NTAE-NIGRf 

,2-FIXX-l-EXIM'C,TT-Y 

2 -FLMX-l-EXHAUST -NIGHT 

. 2-FWX-2-SXHAUST-DAY 

2 aLFX-2 -EXHAUST -h?GIFT 

- - -  -DAY 

?-FLMX-l-ITW&KE-NIGliT 

3 - M - 2  -1NTAKE-DAY 

3 - F ~ X - 2 - I ~ ~ ~ - N I G ~  

3-FLW-I-EXHAUST-DAY 

, 3-FLMX-I.-EXHAUST-h?GHl' 

r: I- 

- 
3 -FWX-2-EXHAUST-NIGKI 

~-FLMX-~-IWTAKE-DAY ' 

II-FLYX-~-IWTAW-XIG~IT 

L-M-2-ImAKE-DAY 

&-FLMX-2-INTAKE-NIGFIT 

~~I-FKXX-LEXHAUST-DAY 

Ir-FIEX-l-EXIIAUST-hTGHl' 

Ir-M-2-EXHAUST-DAY 

4-= -2 -EXHAUST -XIGm 

AIIgORNE COllTAMINATION TESTS 
From: 12/1/68 

To : 12/31/68 M.A.C.: 
DEC . DEC . 



239 
PLUTONIUM 

So:arce : I 1 l!un;Scr of t e s t s  over 
Y.4. ..z . j Tests  

Lccation: C E  Bld.'.'ilter 
Towers 

X.A.C.: - 
DEC . DEC. NOV. 

! ! 



AIRBORNE CONTAMINATION TESTS 

From: y'/ ., ,/:$..$. 
/ .*'% F - 

! 
! I 

! I 

! 
i 

i 
! 

i I I I 

>- 

I 

! 
! I 

! I 
I I 

! 
i 

i 
! 

I 
! ! i .  

I 
i I ! 

I ! ! I 
! I -- 
I 

I I ! I 

i 
i 
I 
I 

I 
! I 

___.- -- 
! 

I .  ! 

I 

- 
I 

I 

I I 

! 

I 

I ! 

i 
I 

i I 

I I ' I  

! 

I 
1 i 

i I ! I 



AIRBORNE CONTA&IINATION TESTS 

I I i 
I 1 

I 
I 

! I 
! ! .- -- 

I i i ! i i 

I I 

I 
I 
i 

I ! 

I 

- 1 I 
I 

! 
I 



Source :- 
Location:CPR Eld. F i l t e r  

Touers 

To : 

# 
Tests . 

19 

1 7  

18 

1 7  

19 

18 

19 

18 

19 

18 

1 9  

18 

16 

15 
i 6  

15 
lg 

10 

19 

18 

18 

18 
-173----- 

15 
18 

2 -TI.XX-l-IhTAKZ-DAY 

2 -FDX -1-INTAKE-NIGm 

. 2-FLMX-2-IlaTAKE-NIS W 

2 -r"LYX -1-EXHkUST-DAY 

2-FLRX-l-EXXAL'ST-NIGIiT 

- 2-FLMX-2-ZXWUST-DAY 

2-FLm-2 -E.XHAL!ST-h?GIFP 

- 
3-FLHX-l-INTME-hTGHT 

- rA.FM-2-INTAKE-DAY 

3-FLU-2 -INIAKE-NIGHT - 3-FLMX-l-EXHAirsT-DAY 

, 3-FLMX-l-EXHAUST-NIGW 

7-F- 7 -my 

3 -FLXX-2 -EXMJST-NIGW 

&-FLMX-1-INTAKE -DAY 

. I+-FLMX-~-II~AKE-NIGFT 

* M - 2  -I hTAKE-DAY I- 

IJ-FLRX-~-INTAKE-NISI?I! 

~L-FLT-LEXHAUST-DAY 

Il-~-l-EX€!!LIST-NIGW 

-- - 12/19/60 

limber of tests over 
@.F! d/&3 

Gec. wov. 

l2 2L 

i 10 

1 7  2i.l 

1c 18 

1 0 

0 0 

0 9 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

11 15 

i.l 5 
0 0 

0 0 
r-------- I----- 

5 9 

1 0 

---- 

-- >Id.:.: None 

Iiec . 
Highes3 

d/r& . 
2q3.7 

392.1 

2lib.9 

ih.1 

9.h 
1.6 

&.7 

2.5 

2 q  

L 
0 .i.l 

1.3 

2.7-.- 
3.3 

0.2 

L 
3.9 

9.8 

161 .'6 

39.1 

2.0 

6.G 

.- ----- 
a 

SO.R 
U.6 





Nwber sf tests over 
8.: d/m/E3 Highes3 Average 

Teats  , P : C J .  CCT . , d/&, d,4& - 
# 

Location:CX? 91d. F i l t e r  
Towers 

- 

2 -FJX-l-IhTAKX -DAY 

3 - 3 A Y  - 
2 -FINX-2 -1KTAKE-NIS;W 

2 -FLXX-l-EXHAUST -DAY 

Z-FUIX-l-EXHAUST -?LtGHT 

- 2-FLYX-Z-EXHP.UST-DAY 

2 - F L ? 4  -EXHkUST -hTGHT 

3-FLMX-l-IXTAKE-hTGHT 

- r * ' ~ - ~  -INTAKE-DAY 

3-FWX-2 -1KlAKE -NIGIIT 

3-FL%-l-EXHAirsT-DAY 

, 3-FLMX-l-EXHAUST-fiGHT 

- 
3 -.PLMx-2 -EXHAUST -NIGHT 

k-FLMX-l-IWAKE-DAY 

Ir-FLYX-l-INTAKZ-hTGXI! 

h-FLMX4-IhTAKE-DAY 

Ii-FUR-2-INTAXE-MGHT 

I~-FLEX-~-EXHAUST-DAY 

&-FLYX-l-EXHAUST -NIO W 

~ I ~ - ~ ~ - Z - E X I W ' G S T - Z I A Y  - -R?tX-Z-EXHAUST -:'IC-IFp 

Average 
,i/nlt<a 

24 

24 

24 

24 

24 

5 8 19.6 4-0 16 r. 

0 0 3.7 - 7  o.a -.- 
0 0 E . @  ' 0.4 0.2 ' 

9 12 52.6 9.5 34.8 

0 3 7.5 2.3 4*9-- 

__. 





AIIBCRW COI%.bZNATION TESTS 
From: 94-60 

I 
X.A.C.: lone TO : 10-17-60 -- 

# Location:CMR 91d. Filter 
Towers Tests . 

Ember of tests  Over October 
0.8 d/q/d Highes3 , 

October Seutanber , d/ri/M . 

XHAUST -NIGW 



Ymber of t e s t s  over 
Y.!. .:. I Soince:- * .  

Location: CKR 3ld.Pilter I I7 11 

Tests 
' Towers 

I 



. Source: Plutonium 
Location:CX3 Bld. Filter 

Towers 

2 -FLMX -1-IhTAKE -MY 

2-Fx.m -1-INTAKE-NIGm 

- .- - 
. 2 -FLMX-2 -1N"AlE-NIGW 

2 -FLKX -1-EXHAUST -DAY 

~ 2-FLMX-1-EXHAUST-NIGHT 

- 2 -KYX -2 -2XHAUST -DAY 

2-FLMx-2 -E.YHAUST -hTGHT 

- 
3-FLMX-l-INTAI(E-NIGHT 

3-FLM[-2 -INTAKE-DAY 

2-FIMX-2 -II?IAKE-NIGHP 

3-FLYX-I-EXHAUST-DAY 

, j-FLMX-l-EXHAUST-NIGRI! 

- - -  - 
3 -FLNX-2-EXHAUST-NICHl 

&-F~m-i-~wm -MY 

&-FINX-l-INTAKE-h?G?IT 

- 
M " X - 2  -1hTAKE -NIGHT 

&-M-~-EXFAUST-!IAY 

&-l%FX-l-EXIIAUST-NIGRT 

~ Ir-FLNX-2-EXHAVST-MY 

- II-FLKXS-EmAUST -NIGHT 

AIIBCRKX CO!El&.XATION TESTS 
born: a-22-60' 

To : 9-16-60 l!.A .C . : NONE 

# 
Tests 

19 
- 

19 

19 

19 

19 
19 

19 

19 
19 

19 

19 

l9 

19 

19 

lp 
l9 

l9 

lg 

19 
19 

19 

19 
19 

l9 

Number of tests over 



6-22-60 From: 
To: 9-16-60 K.A.C.: - Nom 

Nunber of testa over 
Lccation: C M  Bld.Filter 

S -FL!.K-l-I2X€!!iST -%Y 

~ - ? L ~ - ~ - E ~ ! J S T  -mi w 
5-FLXX-2 -ZXIU'JST -DAY 



_. 

Source: Pu 
Location:CRR 91d. Filter 

Towers 
Nurrber of tests over 
8.8 d/n$ 

A%. JU&j 
# 

Tests , 

July 

d/F& 

401.1 

7.9 
134 .C 

11.0 

- 
--- 

1.0 

0.0 

1.2 - 
0.1 - 

23.3 - 
0.5 

0.1 

' 0.0 

3.1 - 
0.0 

0.1 

7.0 

1.2 

3.4 

U1.6 

- 

5-2 

1.1 

- 0.3 

33.9 

3-2 

--- 

---.. 



From ?/lE/6C 
lime 

K.A.C.: - To: E/22/6G 



LOS ALAMOS SCIENTIFIC IABORATORY 
UNIVERSITI  OF CALIFORNIA 
W S  A U M 0 6 .  NKW MEXICO 

OFFICE MEMORANDUM 
- - TO : Leo Cheliw, A l t .  Group leader, H-1 

. .  FROM : Jolm Enders, H-1 . 
. .  .... . . .  

. .  - SUBJECT Tech Ana Section Weekly Repod for the 'ueek of 7/25 7/29/60 . .  

E-1 ' SYMBOL .. . .. , 

. .  

g r b m  Contamlnation Tests: 
There wre no above tcdvance air test8 thir week. 

. .  Special Air Testa: 
. .  . . Them uea ;ens rpeeiol bet. taken. Beport i8 attrchd. 

'. .Emd and Nose Cants: 
. .  T O T  Comb tf8lW -ported for t h i E  =&e 

.. . . .  .. .. . 
Contaminated Accidents &d/or Incidemta: 

llone were repdted. 
.. 

I i  

~. . .;:.... . .  .. . 

. . . .  . . .  .. . .. . 

.. 

.. . . .  
. .  . .  .. .. . . .  .. . 



LI -fFLMX-2 -1X"AKE -MY 

&-FINX-Z-IhTAKE-NIGHT 

&-FL,,-~-EXHAUST-DAY 

19 15 9 42603 111.8 47.9 

19 5 4 18.6 5.2 5.3 - 
19 0 1 4.3 1.1 

~-FLFX-~-EEIAUST-NIGRT 19 0 0 

&-FLM[-Z-EXF!UST-DAY 19 11 7 

I -FLM(-Z-EXHAUST -XIGFIT 19 1 2 

1.1 0.3 0.2 

1117.5 33.9 28.0 

8.9 3.2 A- 4 7  

I I 



JULY I JUNZ I J X Y  Soarce: I Number of testa over t 

&NE 

Location: C M  9ld.Pilter v.4 .z. 
Towers 



Source: FU . 
Location:CEt Bld. F i l t e r  

Towers 
Number of tests over 

# 8.9 d/m/?!3 
Tests . JCNE M Y  

2-FU!X-1-IKI'AK€-DAI! 19 14 31 

3 -FLMX-2-EXHAUST-hTGW 19 3 0 

5 Ir-FLMX-l-IrnAKE-nnY 19 5 

IJ-FWA-~-INTAKZ-NIGHT 19 0 0 

& - m - 2  -1NTAKE-DAY 19 9 17 

__. - -- 

IJ-FLMX-2-INTAKE-NIGHT 19 4 0 

Lr-FUC-l-SXHAUST -DAY 19 1 1 

IJ-FLMX-~-EXIUUST-NIGHT i a  n n _.  . 

~ IJ-FLMX-2-EXHAUST-DAY 19 7 10 

-FLm.-2-EXYAUST -NICEIT 19 ' 2  .... -. :. 4 

I I 

: G 3  

.-__. 11 1 

1 .o 

0.7 
0.2 

50.8 

1.4 

235.1 

36.7 

A 

A 
313.6 

46 e 0  

I I I I I 

I I 



PJ . 
:I 

Source: ! 
Location: C>? 3ld.Pilter li 

Towers i Tests 

JUNE Number of tests over I 
;Y .!. .P, . 

0 0 0.1 

0 0 0.1 

0 0 0.1 

0 0 0.0 

0 0 0.1 

0 0 0.1 

0 0 0.1 

0 0 0.3 

n n n l  

0 n n n  _ - -  



AIJECAEX CCI!TAI.iIIi4TION TESTS 
From: 4/18/60 

M.A.s.: mc: -- T o  : 5/21)/60 

Number of tests Over FAY !JAY 
8.8 d / e 3  Highes3 A v e r a g e  

X R I L  , d/m/M . d/in&3 - 
# Location:CMR Bld. F i l t e r  

Towers Tests , 

AF!?IL 



From: 4/18/60 

To: 5/20/6!: !!.A .C . :. NONE - 

MAY I ILI,’? APRIL 
&gtieJt Average 

I Fhber of t e s t s  over 
Y.!, .2. 

Tests YAY APRIL d/mh 

Soilrce: 
Location: CE! Bld..Filter 

Towers . 

I I 



" Source: VU. 

Location:CPR Bld. Fi l ter  
Towers 

-~~ 
2 -FEW -1-1 hTAKE-MY 

. 2-FLKX-l-IWAKE-NIGHT 

- , .  

2-FLM[-2-IliTAKZ-NI2W 

2 -FLKX-l-EXHAIlST-DAY 

2 -FLMX -1-EXHAUST -NIGHT 

- 2 -FLW -2 -EXHAUST -DAY 

2-FL,kM-2-E.YHAUST -hTGHT 

- 
3-FLNX-l-I~MCE-NIGITI! 

,-FLMX-2 -INTAKE-DAY - 
3-FLMX-2 -1hTAKE-hTGHT 

3-FLMX-I-EXHAUST-DAY 

I 3 -FLW-l-EXFIAIJST -hTGHT 

- 
3 -FLQ-2 -EXHAUST-NIGW 

h-FLMX-1-INTAKE -DAY 

~-FLMX-~-INTAKZ-NICHT 

L -FLMX-2 -INTAKE-DAY 

II -FLKX-2 -1hTAKE-NIGHT 

L - ~ - ~ - E x H A ~ s T  -DAY 

& -J?ZIX-l-EX!fAUST-NIGHT 

, II-FLMX-2-EXWdST-DAY 

. '-FL?X-2-EXHAUST-7;1GHT 

AII203IZ CCITkI*iiXATISN TESTS 
From: 3/13/50 

To : 4/15/60 N.L 2. : NONE 

# 
Tests 

20 

'M 

20 

- 

20 

20 

19 

2 0 .  

19 

30 

20 

19 

19 

20 
20 

20 

20 

20 

20 

20 

20 

20 '. 

??wber of tests over 
8.2 d / e 3  
APRIL MA RC Y - 
0 A 

17 12 

11 6 

0 0 

0 0 - 
1 A 

0 0 

0 0 

0 2 

0 0 

0 0 

0 3 

1 1 

12 17 

7 6 

0 1 - 
2 3 

APRIL 
Xighes4 
3/n& . 
328.3 

A 

303.3 

71 .O 

3.3 

1.1 
3.1) 

3.5 

& 

2.4 

5.3 

0 ?--- 
0.3 

0.4 

?p 

6.1 

124.9 

249.8 

62.7 

3.5 

+ 
A 
1 15.1 

APRIL 

d / a 3  $9 -I Average 
.- 

I I I I I 

I 



, .. 



. .. 

Source: Pu. 
Location:CM! Bld. Filter 

Towers 



Wing 7 Roof- ihy 

Wing 7 Roof- Night 

19 0 0 0.2 0 .o 0.0 

1 Q  n 0 0.9 n .c 0.0 



Source: pu ' 

Location:CML Bld.  F i l t e r  
Towers 

Number of tests over 

Tests . F&. Jan. 
# 8.e d/&3 

Jan. 
Average 

145.8 - 
d/& 

-- 5.9 

34.2 

2.7 

-_ 

8.b. 
Average 

d / r e 3  . 
~ 116.3 

11.6 

21.1 

k?- 
127.2 

15.9 

I 4.1 

7.8 

0.5 

1.5 

4.3 

em- 4.9 

1.1 
0.2 

O.J-..- 

0.2 

0.6 

0.1 

0.6 1.0 

0.2 

0.1 

0.1 

0.9 

0.5 

0.3 

0.0 

0.1 

0.0 

0.1 

0.B 

0.0 

0.3 

0.0 - 
17.1 

0.3 

0.2 - 
0.1 

1 .O 

0.0 

0.1 

0.0 
- 

-FL$!X-2-INl'AKE-NIGH'I! 

3 -r'LMX-2-EXHAUST-NIGIR 25 0 0 

Lr-FLMx -1-INTXE -DAY 25 s 1 

. L-FLMX-~-INTAKZ-NIGHT a 0 0 

- -  25 20 9 

b-FLMx-2-IhTAm-NIGH'I! a 11 2 

L - ~ X ? - ~ - X ~ ~ U S T  -DAY 25 0 0 

~-FIUXX-~-EXIIAUST -NIGRT 25 0 0 

Ir-FU4X-2-EXHnilST-DAY 15 18 ' 1 

- -FLKX-2-EXHAUST -NIGFIT 25 2 0 

117.5 5.5 8.7 

0.9 0.2 0.2 

96.1 42.2 245.0 

144.6 12.9 10.7 

7.6 0.6 0.4 

0.1 

25.4 

4.0 

0.1 

2.6 

0.4 

69.3 

40.1 1.1 - 



AIF3O?!.E CCST>-KL.?>.?IOK TESTS 
. .  .. 

From: 
To: 7/i o/6n F!.A.C .: unnp, 

I Feb. Jan. Source: R, I I Plumber of  tests over I Feb. 
Location: C F  6ld.Filfer ! ,+ ?.A .c.. Average 

Jan. I Tests 
I I 

Peb. Towers 



I 
Location: G i R  Roof i Tests  I Over M.  A. C. ! djm;'M3 1 d. 'n~; 'M~ 

I I 

KG. 2Floof -!lay 18 i o  0 0.1 0.0 

Jan. Bec . 
I 

d'm.'M3 

0.0 

Mght I 18 I 0 0 i 0.1 I I I t I 1 1 1 1 1 1 1 1 , ~  

'AG. 3 Roof-Eav 10 n 0 0-0 

i 
0.0' ' : 0.0 

0.a I 0.0 

+-- I 

-Night I '  18 I* I, 111,111, I, ,111 0 0 0.0 I 0.0 I 0.0 

i 
n n q  n i  

i 
! 

"I, It I, ,I I, I, I, ,I_ 0.0 

I 
i 

I '  

I 
I - 

I 



Pu. 
Location:CPR Sld .  F i l t er  

Tmrs 

Source: 

- 
2 -FEXX-l-I%TAKE-DAY 

2 -FLM[ -1-INTAKE -NIGHT 

. 2 -FM-2-1NTAE-NIGHl! 

2 -FLKi-l-EXHAIJST -MY 

2 -FLM-l-EXHAUST-NIGHT 

- 2 -FLMX -2 -EXHAUST -DAY 

2-FLMX-Z-EYHAUST -NIGHT 

3-~-1-INTAKE-hiGliT 

." - -FLMx-2 -1h'TAKE-DAY 

3-FWX-2-I!.TAKE-NIGI1T 

e. 3-FLNK-l-EXHAilST-DAY 

~ ~-FLMX-~-EXHAUS~-NIGHT 

- 
3-FL?X-2-EXWUST-h?OHP 

Ir-FLMX-l-IFRAKE-DAY 

~ J+-FLKX-~-INTAKE-NIGIIT 

Ir 4ZYX-2 -INTAKE-DAY 

Ir -FLMX-2 -1hTAKE -NIGHT 

I~-KXX-~-EXHAUST-DAY 
Ir -FLMX-~-E~~~AUST -msm 
. J+-FLMX-2 -EXHAUST -DAY 

, -FIkX-2-E.WALiST-NIG?lT 

Nurrker of tests over 
# 8.e d/n@ 

Tests , JAN. DEC. 

17 15 18 

ia 2 5 

17 7 12 

18 1 4 

17 0 0 

18 0 0 

17 O n 

18 0 0 

18 2 0 

18 0 1 

18 0 0 

18 0 0 

l e  0 0 

16 1 1 

18 0 0 

18 9 R 

- 

3= R O 



AIRBORNE CONTAMINATION TESTS 
12/21/59 From: 

To: 1/15/60 M.A.C.: None - Jan. Ian. Dee. 
b b . i r c e : a , -  

Location: C. h' . R . Eldg . 

5-FLMX-2-INTAKE-DAY 

" " 

18 0 0 

18 10 10 

18 0 2 

18 14 11 

18 1 2 

18 1 1 

- 1P n n 

5-FLMX-2-EXHAUST-NIGHT 

7-FLMX- 1-INTAKE-DAY 

7-FLMX- 1-INTAKE-NIGHT 

7-FLMX- 2-INTAKE-DAY 

7. IMX-2-INTAKE-NIGHT 

7-FLMX- 1- EXHAUST-DAY 

7-FLMX-1-EXHAUST-NIGHT 

7-FLMX-2-EXHAUST-DAY 

7-FLMX-2-EXHAUST-NIGHT 

- - 

IR 9 1 - - 
- 0  n n ... ., 

, ".I 

- 

j 



I 

0 ....y 

AIRBORNE CONTAMINATION TESTS 

Source: I Number 1 ?;umber of Tests Highest Averase 

Location: Mng 9, CX!l BLl.-,'Tests ' djm:1113 d 'm;'%13 I over M .  A. C .  
czc. xov . 

I 

(change rooin) 9104 i l l  1 0  -- ! 29 ! 13 
I 

Beta Gama 
A c t i v i t y  Only 

' Average 

d 'm,;M3 

- 

From: 12/1/61 '. 

T o :  -- 1g29/61 M. A. C .  : 
DEC. DEC. 

! -- . 35 I 14 (Transfer Area)9149 1 24 : o  
I 

I- 

. .  - -- 32 

. 9133 I 12 78 

24 11 - !  

i I ! lo -- 9144 20 I- 33 . 
(Decont.am Lsb) 

I 

! i 
i I 

I 

I 
I 
I 

I L I 
! 

I 
I 

I 
! 

I 1 

: 
I I 

I - 



.-- 
i .. * 1. 

AIRBORNE CONTAMINATION TESTS 
From: 12/1/61 

Alpha 
.. _. . 

Activity Only Ivl. A. C . : 6 6 d h h 3  _- DEC. IVY. 
- .. . TO : I ?.f29/6 1 

DEC . NOV -.  
I 

Sourr,e: WAXIL8 i Number Xumber of Tests I Highest Average I Average 

Location:wq. 9,c: ITests 'over M. A. C.  ! d!m.,'M3 ' d 'm. %I3 d'm.Qd3 
- -- 

Enriched 
Cranim 9104 

~~ 

I - j o  - j 9 1 0  
0 j -  

9149 I 16 , 

17 0 -- 1 -7- 
Wg. 9,Stack Exh. ! I 

-_ 

I I 
! I 

! - 
! I 

' I  ! I 
! 

I 
i 

I 

! 
'. 

I I 

i I i I ! 
I 

I 

I 
. ,  

I 



.. ._ 

Lccation:C?!R Bld. Filter 





. _. . 
To: Dean Meyer, Group leader,H-1 

*om: John Enders, H-1 

Subject: 

Airborne Contamination Tests: - 
207C), Ufi ,  11 d/m/d(filter queen), CMF-5. 

C&B Bld.  Section iiaekly Report fm the week of 10/27 to ly1/61 

There was one above tolerance t e s t  reported for this week. 
A sample was transferred though an 

16 '1' (zone samplpr) airlock on a drybox. Some material 
must have t e c m  &borne during the 
transfer. ikspirator was worn by 

. Special A i r  Tests: operator doing'the job. 
There uere six specials reported. Reports are attached. 

kind and Nose Counhs: 
No a h  counts were reported. 

@ntamjnated Accidents and or Incidents: 
rep- . A m a h  t o  t he  Group office on - m a  

One vas accident i n  m 5117 on 11/28. 

I. 
2. 

3. 

, h. 

5. 

6. 
7. 

8. 

General: 
Wrs. was on sick leave on liD/!28(AM) and 1u29. ' 

Exposed t rash i n  P i t # 2 ,  Area 0, was covered th i s  week. An H-1 monitor 
was assigned to  s u p e d s e  the  operasion. 
Rough draf t  83 of the CKR Bld.  Md43afe Rules was sent at t o  the OLB4MF 
Group leaders for their ccamnents this week. 
Continuous Air Sanplers( for alpha and beta-gamma) ware receivzd from CXB-7 
this week far use in wing #). 
The wing #9 stack sampler panel board wa8 received fkom H-5 this week and 
should be instal led,  reedy for use by 12/7. 
On ll/28, the Zia L a b o r k  drove fence posts around vacaht disposal. ~ 1 1 s  
located in Area C. An H- 1 Monitor supenisad t h i s  opration. 
Bld. 700 retention tank overflared on ll/28(AM). An H-1 Monitor was sent 
t o  survey the situation. A report  of his findings wan sent to  the Group 
office on 12/5/61. 
Effective 12b/61, CMB-1 areas i n  the WR Bld. laoy not be entered without 
eye protection being wrn. Smcks are r e m  t o  be worn i n  dl1 lab 
modules of CNB-1 areas. Violators will be asked t o  leave the area by 
CHEI-1 supervision. 



Bo, 
Tests . L o c a t i o n  CtaR BLDG. FILTER TWER 

2-FL'4X-1 IXTAKE DAY 28 

Highest 
d/~.-M3 

764 

2-FC.lX-2-EXHAUST DAY - 
NIGHT n n  

SFLMX-2-INTAKE-DAY . 14 0 

28 7 

28 2 

3-FLWX-1-IIiTAKE-MY 

n n  n NIGHT 

3-FLMX-2- EXHE, UST-DAY I 28 I 16 

28 19 

28 0 

n n  n NIGHT 

3-FLMX-1-EXHAUST-DAY 

,I NIGHT n u  

4- FLVX-2-INTAKE-DAY I 28 I 122 

28 0 

28 0 

28 0 

~ 

n NIGHT 28 24 n n  

28 2~ 4-Fff2X-I-EXHAUST-DAY 

" NIGHT 28 1 I n  I 
I 

4-FLMX-2-EXHAUST-DAY I 28 I 41 I 

~ 

n NIGHT n u  

&FL!AX-l-IXTAKE-DAY 

216 I 539 

28 0 

28 3 

1 1  3 

n 81 It NIGHT 

I 

0 0 

28 11 

2 1  0 

1 1  0 

' 0  I 3 

= I  37 

21 

4 1  9 





Source: PU. Numbsr of t e s t a  over 

5 - ? L % ~ - ~ - E x ? ~ s T  -?IIS.IIP 

L-.?UX-2 -EXiiJST -3AY 

;ding 7 Roof- Night' I I 



Source: 
Locat ion:CKR Eld. Fi l ter  

T o w e r s  

25 A 13 6 .... ..l56*8 

29 0 0 . 6.0 

25 0 n 5-S 

75 13 7 199-ll 

25 7 2 .35.7 

2 -FU!X-l-I hTAKE -DAY 

2 -FLNX -1-INTAKE -NIGM 

. 2-FM-2  -1NTAKE-NICm 

2-FWX-l-EXHAUST-DAY 

2 -FLMX-l-EXiUST -?IIGHT 

- 2 -F?2!-2 -ZKXAUST-DAY 

2-FXXW-EXHAUST-hTGHT 

- 
3-FLMx-1-I?lTAKE-NIGHT 

- ~-FD!X-2-INTAKE-DAY 

3-FWX-2 -1XAKE -NIGz1T 

3-FL%-I-EXMWST-DAY 

' 3-FLFX-l-EXHAIJST-NIGHT 

- 
3 -FL?fX-2-EXFAUST-NIGW 

II-FLM-l-IM'rXm-DAY 

Ir-FLMX-1-INTAKE-hTGHT 

h - M - 2 - I N T A K E - D A Y  

Ir-FUR-2 -1hAKE-NIGHT 

I~-FLFIX-~-EXHA~ST -DAY 

& -M-l-EXHAUST-NIGRT 

h-FLFX-2-EXlWST-DAY 

1,-FLM-2 -EXHAUST -YIGHT 

14.8 5.9 - 
1.1 0.6 - 
ob n i  

91 -1 5 *  

9.4 . =*e---.- 

From: 9/18/61 - - None - %.A .c . : 10/20/61 -- T o  : 

OCT. I Timber of tests over 1 

I I I I I 



To : SEW. 15,1961 ?!.A.c.: None .... . 

Number of t e s t s  over 
e. 9sgbql&3 Eigigfiesj Average 

Tests . . SEPT. A&. , S/lE/K . dh413  - 
B 

Source: Pu* 
Location:CPR Bld. Filter 

Towers Averay 
C/r& I 

19 

19 

I.t-FLMX-1-INTAKE -MY 

~ II-FLMX-l-INTAKZ-NIGHT 

- 18 0 0 0.9 n-i 0 - A  
19 0 0 0.1 8.0 0.0 3 -FLMX-Z-EXHAUST -NIGHp 

0 0 3.1 0.1 1 .o 

0 0 2.9 0.3 0.3 
- 

Ir -FL??-2 -1hTAKE -MY 

Ir-FLMX-2-IhT'AKE-NIGHT 

II-RY-LEXHAUST-DAY 
h -FI.XX-l-EXHAUST -NIGHT 

. Ir-FLPX-2-EXHkVST-DAY 

'!-FLM(-Z-EXHAUST -NIGHT 

19 8 5 156.6 15.1 5.3 

19 6 1 19.5 5.9 2.8 . 

19 0 0 2.0 0.6 0.5 

- 
-- 
- 

-- 19 0 0 1.2 0.3 0.4 

19 3 3 19.4 5.1 4.2 

19 2 '  1 51.4 3.5 2.3 -- 
I I I I I 



AIRB33!G CCXT.Xi :i !.?I ON ?SSTS 
A'JGUST 20,1961 From: 

To: SEPT. 15,1961 ?!.A .C .: d o n e  

SEPT. I AUC;. Yunber of tests  over 

S-FU.K-l-EX%US? -CAY 

s-XXX-l-EX!!.UST -?IL>€Z 

5-FLKX-2-EXFXiST -3kY 

4 : ~  7 Rouf- 3ay 

fing 7 Roof- Night 

rling 5 R o o f -  NLght I I 
1 I 

4 0 0 0.9 0.9 0.0 



AIlBCBW CCI3AFiIiATIOh' TESTS 
From:- 
T~ ALGUST i a , i % i  E.A.C.: ?JON: 

.. . 

A X .  AUG. Nmber of tests over 
8.8 d / a 3  Highes.9 Average 

Source : PU 
Location:CMR. Bld.  Filter 

Towers AUGUST JULY' . d/m/M , d/ln/M3 - i+ 
Tests 

' JULY 

Averawe 
U&3 

I I I I 



From: J!.‘LY 17,1961 
AUGUST 15,1961 To: 

Nmiber of testa over 

X.h.C.: -- None 

AUG. , JULY 

I 

352.7 I 19.6 5.5 

~ ~~ 

0.0 0.0 0.0 

0.0 0.0 0.0 , 



Source : 
Location:CMR 91d. F i l t e r  

Towers 

2 -FWX-l-IhTAKE -DAY 

2-FUX-l-II"AKE-NIGHT 

- - nAY 

2-FLMx-2-INTAKE-hTSH" 

2 -FLYX-l-EXHAUST -DAY 

2 -FLMX-l-EXiUST -NIGHT 

- 2 -FLXX-2 -EXHAUST -DAY 

2-FlXX-2-EXHAUST-h?GHT 

- 
~-FLKK-~-I~WAKZ-P,TG~ 

'-Fun-;! -IhlTAK*,-DAY 

3-FLMX-2 -I hTAKE-NIGHT 

3-FLXX-1-ZXHAUST-DAY 

, 3-FLMX-l-XXWLUST-NIGHJ! 

- 
I 

- 
3 -FLMX-Z-EXHAUST -NIGH" 

h-FLMX-l-INI'AKE -DAY 

~-FLMX-~-IWAKZ -NIGHT 

- - FLM)[-2 -INTAKE -DAY 

&-FUR-2 -INTAKE -NIGHT 

Ir-FEX-l-ZXHAUST -DAY 

&-FWX-l-EXHAUST-NICHT 

h-FLMX-2-EXHAWT-DAY 

. pFLMX-2-EXHNST-NiGHT 

AI!?BCRXE CCI~AKIKA'I'ICh' TESTS 
From: JUKE 16,156; 

JULY 14,1061 XZ.A .C. : bp,qz -- To : 

O I! 1 - 1  n-9 n.A 

19 1 3 9.5 1 .P 3.0 
.L7 

19 0 0 4.3 1.2 3 .o 



Source: I 
Location: '3% B l d J i l t e r  a 

Tcwers I Tests 

7-L~L.y:4-;>~ 

- 7-FZXX-2 -ILl"XE-3hY 

7-?LYX-2 -I P$A KZ-?.!IIIc-HT 

7-FWX-LE .TAUST -DAY 

7-!X'X-l-XXIikUST-K3FI' 

5-PnrX-l-IWAE-KT:F . -I  n i a  3 3 

5 -FL!<X-2 -1KI' iE-XtY 18 14 17 440.S 

5 -E'LI"LII%-2-IETTXXZ-NIrmT 19 6 .  3 215.5 

5 -FLJX-l-ZXPdUST -GAY 17 0 1 7.2 

19 0 1 5.6 0.6 2.1 

19 15 16 127.2 53.6 81.8 

19 1 3 12.6 1 a7 12.2 

19 0 1 4.6 0.5 1.1 

19 0 0 2.4 0.3 0.1 

49.2 

12.c. 

7-mX-2 -EXHAUST-DAY 19 5 3 
19 0 .  C 

5 -PL%-2 -EXFAUT-SIGYT 1 E  0 0 0.4 

7 -FLXX-l-XTAE - M Y  19 6 F) 119-5 

l8i4 5 1  9.3 
0.2 0.4 0.2 --- 

Vine 2 Roof- Day 4 0 0 0.0 I 0.0 I 0.0 

0 0 n.n 

0 0 0.0 

n n 

I 
n-n 

0 0 0.0 



Source: PU. 
Location:CER Bld. F i l t e r  

Towers 

2 -FTXX-l-I?rTAKE-DAY 

2 -FLm -l-I.WAKE-Nn!!T 

2-FLMX-2-INTAKE-NI3Hp 

2 -ii-l-EXHAUST-DAY 

2 -FLMX-l-EXItZUST-NIGHT 

- 2 - F M  -2 -EXHAUST -DAY 

2-FUX-2-EXHAUST-h?GHT 

- 
3 -lQ%-l-INTAKE -NIGHT 

. .I - F M  -2 -INTAKE -DAY - 
~ - F L M X - ~  -IWAKE -MOW 

3 -FLYX-l-EXHAUST -DAY 

' 3-FLMX-l-EXHAUST-hTGtrr 

- - -  
3 -FL!-2 -ZXHAUST -NIGHP 

L-FLMX-1-IhTAKE-MY 

&-FMX-~-INTAKE-NICHT 

&-FLMX-2 -1hTAKE -MY 

&-FLMX-2-INTAKE-NGHT 

& - m - i - z ~ w ~ ~ ~  -DAY 

b-F'LMX-l-EXYAUST-NIGHT 

b-FL?X-2-ZXHAL'ST-DAY 

, j-FLXX-2-EXHAUST-NIGHT 

I I 

I 



From: 5/19/61 
6/16/61 F .A 2. : NONE Tc: 

5-7L;~rX-l-EXFXisT -3AY 

S'-Z.YX-l-EXF!.UST -?Ea> !T 

S-FL!fl-2 -EXWJST-3AY 

5 -X.'%-2 -EXFIUST-VIGVr 

M Y  

Average Averaee I d/&f3 I d/m/M3 

! JUNE I JUNE Sollrce: Pc* I Nunber of t e s t s  over I 
Location: CYR E!ld.Fily,er 7 M.F. .C. 

Towers Tests 1 JUNE YAY 

18 1 0 9.5 1.1 1.5 

19 0 . o  3.0 0.4 0.4 

1E 1 0 11 -6 1.4 0.9 

19 , 0 0 0.4 0.1 0.2 



Source: p,, 
Location:CYR B l d .  Filter 

Towers l e  4 2 -FUE-l-IhTAKE-DAY 

4TNX-2 -INTAKE -NIGKl' 

I I I - 
I I I I I 



bIP!S!!!D CCS?SU? S I G X  T3SX 

From: 4f17/61 
T c :  5/19/61 ' M.A .C .: -&hi- 

bring 7 Roof- Night I 

Sowce: Pu 
Location: c ~ ? ~ X E E G  

Towers 

I I 

I I 
, #  M.A 2. 
1 T e s t s  

I l!umber of t e s t s  over 

I Mav ADri.1 

I 32 1 4  4 

- 35 3 4 

21 16 11 

25 2 6 

183 0 0 

17 0 0 

la 0 0 

17 0 ' 0  

35 31 1.7 

35 I 1 

5 0 0 0.0 0.0 0.0 

1 1 4  0 0 0.0 0.0 0.0 

5 0 0 0.0 0.0 0.0 



AIIBORKE CO!rrAYS.iINATiON TESTS 
From: MARCH 20.1561 
To : AFRIL 14,1961 M.A.C.: NONE 

Number of t e s t s  Over 
8.8 d / d 3  Fighes5, Average 

APRIL ' ?!ARC3 , d/m/M , d / M 3  - 
I# 

Location:CMR Bld. F i l t e r  
Towers Tests 

Averzge 
</&! 

bFLFX-2-EXHAUST-MY 

Ir -FLm-2-E XHAUST -NIGHT 

20 2 4 24.4 3.3 4.7 

20 1 0 11.7 1.e L 9 



Sowce: PU. 
Location: C!R Bld.Filzer 1 # M A  .C. %ghegt Average, 

Towers Tests APFiIL a/& 

20 4 0 26.1 4.7 1.2 -3'LKX-1-1 ??l'AIE -3AY 



Source: PU. Number of t e s ta  Over 
8.3 d/n@ 

h4ARG-I FE9. 
# Location:CMR Eld. Filter 

Towers Tests . 

2 -FL!!-l-I?TAKE-DAY 

Z-FLM~-~-INCAKE-NIS!T 

. 2-FLMX-2-INTA!E-NEZIfl! 

2-a!-1-EXHAUST-DAY 

2 -FLMX -1-EXFdUST -NIGHT 

- 2-FLMK-2-ZXHAUST-DAY 

Z-FIXK-2-EXHAUST-hTGIfl' 

- 
3-FE~-l-IWAKE-NIGHT 

?-FLMX -2 -INTAKE-DAY 

3-Fu'X-2-I!?lAKE-NIGRl! 

3-FLHX-I-EXHAUST -DAY 

~ 3-FLMX-l-EXHAWST-NIGIfl! 

- 
3 -FLMX-Z-EXMUST -NIGRT 

&-FLMX-l-IrnAKE -DAY 

Ir-FLMX-l-INTAKE-hTGRl! 

I- FLMX-2 -INTAKE-MY 

JJ-F'IXX-Z-INTAKE-NIGHT 

I~-FLKX-~-EXHAUST-DAY 
&-FIXX-l-EXHAUST-NIG€IT . Ir-FLtfl-2-EXHAUST-DAY 

. dLKX-2 -EXHAUST -KIGHT 

19 I o  0 

19 7 9 

15 1 2 

19 ' 0 1 

19 0 0 

19 4 6 

19 0 0 

I I I I - 
I I I I I 



Nw3er of t e s t s  over 
X.!. .I:. I Feb. Towers I Tests . March 

Source: PU. I 
Location: Cb? Bld.Filter ' I: '1 

' 7-a 

!!.AX.: +E 

k r c h  I March I Feb. 

1-3 5.1 

12.5 '0.7 0 e7 



LOS ALAMOS SCIENTIFIC IABORATORY 
UNIVERSITY OF CALIFORNIA 
LO6 AUMOS.  NEW MEXICO 

r 

' TO 

7 .  FROM : 

' SUBJECT: 

' :  SYMBOL: 
. .  

. .  

. .  
..I. . 
... 
. .  
...... 
..: . 

. .  
I _ .  . ~ . . . . . . .  . .  

OFFICE MEMORANDUM . .  

. .  .. 

Airbmne Contanination pests: 

CMF-5, rom 2132, 3/1/61, 9.3 4/;4 
There vas one abwe tolerance 

roam was sealed in a 8acuum diffrwb - . 
..... . . . .  

. I . .  . ometer. . .  . .  . 
I. . . .  . .  

. .~ . .  . .  

.~ .- . .  . -  

... 

. . . .  . . .  

..- 

. .  . . .  :.... :: . 
~ . . ~ .  . .  , ::.-: . .'. . . .  
. . . . . .  , ._ : 

. . .  

. .  

. . . .  . . .  .. 
. .~ . .  -. 

. .  

. .  

. . .  

.. 

. . . .  . _  
. . .  . . .  . .  ..- . .  ' :  '. . 

.. .' . . .  . .  

. . . .  .. ~. 

. . .  . . .  . .  .,,.; . . . . . . .  . .  
.. . .  . . . . . . . . . . . .  

. 
: .  

. .  - .  . .  . . . .  . . ~ : ' .  ._ . .  . . . . . . .  
. .  . - .  : 

.~ . .  .. . - '  



Pti. Number of tests over Source: 

xi 8.8 d / d 3  Location:CER 91d. Filter 
T o w e r s  

T e s t s  , FEB. 1- 

2-FLMx-l-IPTAKE-DAY 

2-FLNX-l-INTAt&PlIGPl! 

2-FLMX-2-1NTAICE-NIGW 

2 -FLKX-l-SXHAUST-DAY 

2 -FLMX -1-EXHAUST -NIGHT 

- 2 - F L ? - 2  -EXHAUST -DAY 

2-FLMX-2-EXHAL!ST-h?GlFT 

- 
3-FLMX-l-IXTAKE-hTGHT 

, --FI$K-2 -INTAKE-DAY - 
3-~wx-2 -IETAKE-NIGHT 

3-FLMX-LEXHAUST-DAY 

.r 3-FM-l-EXHAUST-NIGW! 

- 
3 -FIM-2 -EXHAUST-NIGW 

h-FLMX-l-INTTAKZ-DAY 

~-FLMX-~-INTAKE-NIGHT 

,- 

h - M - 2 - I N T A K E - N I G H T  

&-M-~-EXHAUST-DAY . 
h-FLRX-l-EXblUST-hTGHT' . 4-FLMX-2-EXHAUST-DAY 

. -FLRX-2-EXHAUST -XIGHT 

2 0 1  20 20 
~~ 

20 I - ~  12 12 

20 14 14 
I 

20 4 7 
I 

2 0 1  0 0 
I 

20 1 0 

20 1 1 

30 0 n 

9n 0 1 

20 0 0 

20 0 0 

2 0 1  0 0 

20 I 1 0 

20 I 2 1 

0 

20 0 0 
I 

20 I 6 2 

20 0 1 

FEE. 

Xighes3 
~ d/u& . 

460.6 

30.7 

744.9 

107.7 

1.9 

19.6 

10.7 . 

3.7 

L 
0.2 

0.3 

. 0.7 

11.6 

0.1 

0 -3 

,_ 

- - - 
215.4 

24.4 

30.2 

0.6 

244.9 

8.2 

FEB. [ :AN. 

204.8 633.1 

10.1 I 48.9 

268.6 

- 
2.6 0.2 



LIF??.3?2E CCItT.3-Z :K'I 3N T5STS 

From: 1/23/61 
To: 2/17/61 F! .A .C . : 

Wnz 2 Roof- Day 

Xmber of tests over FEB. FEB. JAN. Source: Pu- I 
Location: CK3 Bld.Filter ! X.A G. Highegt Average 

Towers Tests d/&! . JAN. GFU 
I I 

20 0 0 0.2 0.0 ' 0.1 



L-M.-~-ExHA'JsT -DAY 

L-ZWX-l-EXIAUST -hTGW 

&-FL?4X-2-EXXALlST-DAY 

. - M - 2 - E X H A U S T  -XICFIT 

23 0 . o  2.7 1.1 0.4 

23 0 0 0.5 0.3 0 . A  

23 2 5 20.5 5.0 8.4 

23 1 1 18.3 7.5 7.9 - 



, 2:8 1 I 0:: 
61 12.0 5.6 

07 6 

~~~ 

2.0 0 e 5  0.3 

176.3 84.4 11.3 

20 e3 4.1 0.9 

627.4 131.9 70.0 

173.9 5.7 9.8 

6.7 2.5 0.4 

0.8 0.1 0.1 

151.8 30.1 5.3 

5?-R 1 - A  n-7 

0.1 0.0 0.0 

0.0 0.0 0.0 



h’umber ‘of tests over 
8.9 d / e 3  Kighesj Average 

d/+I3 - 
# 

Location:CW. Sld.  Fi l ter  
Towers 

, d o .  Tests . 

2-FLKX-l-EXHAUST-DAY 19 6 2 1 ’  
I 

Aver3e Q’n/F! 

~ .-FLM[-2-EXHAUST-NIGHT I 18 I 
I 1 I I I 

8 3 1 



Location: CF? Bld.Filter ! ,+ M A  S. 
Towers Tests 

I 

Wing 5 R o d -  Da 0 0 0 

liighegt Average 
d / d  

I 

.Ig 5 Rcof- Night 
I I I I 



e2;:+-:9 

AIRBORNE CONTAMINATION TESTS 

Source: 

Location: wg.9vcm 

YIXLD FISSIOX 

.- -- i d!m& 3 .  I d . m:&. . d!r7{N3 Tests o v q E 2 .  A. Cm, . . .  
I 

DEC .1,1362 From: - 

- 

--- 

DEC:~.31,1%2 M. A. C. : 6.7~10~d/m-M - __ To : 

a- 
I 

I 
i 

. I  
I i 
I I 

I I - 1--- 
.- ! ! 

I I 
I 

9104 1 5 1 0  0 3 6 ,  17 33 

I 
I 
I 

9130 

! 

I I-- 

I 
s i  15 1 12 

0 '  ! -- 
9149 6 o i  4 0 .  1 16 1 2 0  

9141 

I 

I I I 

I 
! .  

I i I 

! I 

I I 1 
I I 

! 



AIRBORNE COXTAMINATION TESTS 
1 .  

From: - ULC.1,1%2! ; 

9149 

9164 

I 

0 ! o  

6 i o  0 1 0  l o  

! I 

4 I o  0 1 °  l o  I o  

i I 

I EXHAUST STACXS 
! 

! I 
i o  0 

-- _. -I---t I i 
I 

I 

I 

I 
' !  

! I 
I 

.-. 
*. 

i - 

I 

I I I 

I 
I 

I 
I I 



k..b 'a 
AIRBORNE COKTAMINATIOK TESTS 

From:- 11/1/62 

M. A. C .  : 66.0 d./m-t.? To : - 11/30/62 - 
WMWJM I Number I ?;umber of Tests i Highest Average 

I dim;.'hI3 I d 'm-M3 
__ Source: 

Location: K'G.~.w~I IUS. Tests  lover M.  A. c. 
! rev.. m. NOV. I NDd. 
I I 

Average 

d.'rd?o13 m. 

9104 I 4 ' 0  0 '  0 0 I '0 

9149 O !  0 

I i __ ----. 

0 

I I i I 
I ! I 

! - 
i 
! I 

i 

- j I I I 
I 

i 



\ 

rm . m.: rw. I !?W. m. 

AIRBORNE CONTAMINATION TESTS 

From: - 11/1/62 

1 l/JO/s - ?*I. A.  C .6.7x103dL& -- TO : 

9104 ! 

. 9130 18 I 0 23 
I 

-- 
i 

I 
~ 

! i I 
EXliAUST STAXS I i I 

I 
i i 

! I 

: 
! I 

I 

I i 
I . ,  ! 

I I--+ 
I 

: 

I I I 

I I 
- 

-- 
I I 

! 
I 

I 

! I 
I 

I i 

I 
I I 

I ! 

I I 



From: 11 / l / h  ' 

To : i i/30/62 ? . A S . :  NONE 
I 

Source: Number of tests over 
# 6.5 d / d 3  Location:CFR Eld. F i l t e r  

Towers Tests , 

19 2 
IJ -FWX-l-EXHAUST -NIGHT 

20 9 

19 5 
II-FLYX-2-EXWVST-DAY 

II-FLKX-~-EWAUST -NIGHT 

Average 
d/n@f3 I 

n 
n 

0 
0 

2 

1 

n 
I 

n- 

0 
0 

3 
-- 

3 



From: 11/1/62 _' 

11/3O/b2 >JONE To: M.A.C.: - 
Number of tests over 

5 -~LI~M-l-CE€!!uST -XY 

S-?XX-~-EXFNJST -?nsm 
5-?LXX-2 -ET$!ijST -3AY 



AIRBORNE CONTAMINATION TESTS 

From: - 10/1/62 
TO: __ 10/31/62 - M.A.C. :  && 

Location: Bldg- wG-9 
-- 

Tests over M.  A. C. 1 djm,.'M3 ' d:.m I d!m,.3,,3 
m. m. SEFT I SFPT- 

8 . .  

I 

9104 i 3  I O  o i  0 I o  i n 

9141 

9130 

I I 

5 O i  1 I ! 0 1 0  
. .  

i n  I ! o  

I 
: %  - .  1,283 -- 

-- 

0 

2 
! 
I I 
I - 

i 
26 i 1 ' :  0 

I-- 

I j 
I i 

I '! 

I 
I --I- I I j 
I 

! 
.- ... 

I ! . 
I 

I 
I 

' i  - I 
: 

I 

! 

I I 
I I I 

I 
i 

I 
I 

I I 

I 



1 Number I Number of Tests Source: . PRC!DI.CTICTS 

Location: WG. 9.13~ ma ests  lover M .  A. C. 

I 

2 3 ! a  
I 

9104 i 3  ' 0  0 -  

Highest 1 Averase I Average 

d.'m;M' d &I3 I d,.'rn,.'M3 
-- 

9130 

9141 

9149 

- 

27 1 0 0 ! 131 ' I 23 ' i  7 

1 
5 0 0 21 7- I. 9 i 

. 5  ! o  0 29 11 5 ' .  
I I I 

I 

I 

i 
a I .  I I _  ! 

I 

I ! i i I 

j I I 4-- I 

1 

I ! 

I I .  
! i I 

! I 

I 

i 

i 

I I ! 
I ! I 
I 

I 



AII?B@RNi CGI4l'ATII?.UIlA?ION TESTS 
From: I nh 169 

i0/31/6.2 M.A.C.: NONE - To : 
m. m. SEPT. Source: Number of tests over 

Location:CFR Bld. Filter # 8.8 d/m/K3' Highes3 Average 
, d/&. 

Towers . Tests , 



Source: I I Ihmbsr of t e s t s  over 

i Tests 
Location: CY? Bld.Filter 

Towers 

1 0 0 
I I 

I I 

I 

29 2 7 

1 0 0 

23 3 18 

7 0 0 

0 0 0 

- 

0 0 0 

0 0 0 
I I 

, 



Source: PLUTmIIA 
Location:CPR Bld. Filter 

Towers 

2 -FLMX-l-I hTAKE -DAY 

2 -FL%X-l-INTAKE-NIGm 

. 2-FLMX-2-1NTAE-NIGIfl! 

2-FLKX-1-EXHAUST-DAY 

2-FLMX-1-EXMUST-NIGHT 

- 2 -FL??-2 -ZXHAUST-DAY 

2 m - 2  -EXMUST -NIGHT 

3-FLMX-l-INTAKE-NIGIfl! 

. .  rc=-gFLMx-2 -INTAKE-DAY 

3-F'LMX-2-1hTAKE-NIGRl' ' 

3-FLM[-l-EXMUST-DAY 

, 3-FLMX-l-EXFiAUST-NIGIfl! 

- 
3 -FLMx-2 -EXHAUST -hTGHp 

b-FLMX-l-IWAKE-DAY 

&-FLMX-~-INTAKZ-NIGRT 

,b-FE?-2-INTAKE-DAY 

Ir-FLMX-2-INTAE-NIGHT 

I~-FLFX-~-EXHAUST-DAY 
L-FLMX-~-EXHAUST-NIG~ 

~ b-FlMX-2-EXHAUST-DAY 

J-FLFX-~-EXHAUST-NIGHT 

9 

A I I B C R E  CONTAMINATION TESTS 
From: 9/1/62 I 

;: To : 9/30/62 . 
Number of tests over 

Tests 

19 

19 

19 

19 

19 

19 I 
19 

I 
19 

19 

2 1 1  I 1 

11 1 1 

2 0 - n 

9 n n - 
0 0 0 

4 I 1  I 1  



AIi333EE CI?X'TAE a X I  OK TESTS 

From: 9/1/62 

To: 9/30/62 

PLlrm4I UM Source: 
# 

! Location: CST Eld.Filter 
Towers 1 Tests 

H.A.C.:  - NCNE 

SEPT. Nuxber of tests over 

1 

I 0 
I 

10 

I 1 

I 

I 7 
I 

294 

1 

0 

0 

I 0 

0 I 0 

2 - 1  3 

.7 1.1 
I + 18 



AIRBORNE CONTAMINATION TESTS 

From: - 9/1/62 

T o :  . 9/30/62 -- M. A. C. :-&/,,,/ 

Source: '*!IXED F1sslm PR%Number I Xumber of Tests Highest ! Averxse 1 Average 
3 Location: '!':g.9,CIAR RLOG. / T e s t s  over M. A. C .  I d/m:M3 [ d  'm;'%lil.Is ! d'm41 

SEW. A K .  CEW. AIX;. 

9104 I 15 ! 0 0 I 55 3 

j 

7 
i io 1 7 ' .  

I O i  
91 30 I 31 0 

I 

2 1 ;  DAY I - .. _t_ 

.- 

1824 I 248 I 9 
i 

I 

I 

! 

I 
I I I. 
I 

4 i  SAM^ LOCATE IN CELL CCRRIUOR-WNO PL~~SONN L EXPOSUHE.~ -- 



G:, ... y 

AIRBORNE CONTAMINATION TESTS 

Scurce: u 235 -Number (Sumber of Tests 1 Highest IAverage 

Location: WG.CI;IR BLDG.. 'Tests !over M. A. C .  I d.'m/M 3 I 1 d 'm .'Ms 
SPT-ALG. SEPT. SEm. 

. -  

Average 

d,Im/313 
AUG. 

9104 0 0 2 i o i  0 
I - 

I 

- 
I 

I I 
I I 

i I 

! 

I 

I 
I 

! 
I I 

! 

I 

! 

I 
I 

i - 

! 
I I 

! 

I 

I ! 



LOB A U M O S  SCIENTIFIC UBORATORY 
IJNIVERSITV OF CALIFORNIA 
LO9 ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
Dean Meyer, Group Leader, H-1 DATE : 10/3/b2 TO 

John Enders, E-1 

CEl Bld. Section Weeuly Xeport for t h e  week of 2/2h t o  9/28/62 

FROM : 

S'JBJZCT: 

swaoL : 

Airborne ConLamination rests :  
No above tolerance a i r  tests were reported for t h i s  week. 

Special  A i r  Tests: 
Three spec ia l  air t z s t s  were rcpa ted. P!ports are  attachzd. 

H a n d  and Nose Counts: 
No high counts wre reported. 

2 .  
3.  
4. 
5 .  

6 .  
7. 

. 8. 

9 .  

1u. 

General: 
1 . cua . t  Chavea was on vacation on 9/26. 

was on Qck leave on Y/28(PM.M). 

Gperations were continaed a uing ff9 on 9/29. 
s ick  leave(3hr.J on 9/25. 

A monitor wzs assigned t o  
work during this period. 
The disposal operation or ig ina l ly  scheduhd f o r  9/27 was cancelled and 
ten ta t ive ly  s e t  for  lu/ l .  
A report  on the attendance for  this ssc t ion  was sent tache Group off ice .  
A monitor has been detailed t o  be at Area C a t  8:3u&Y eacn norning this 
week t o  admit mate-ial frau T A 4 8  for .dicpssal .  
Juring the covering o9eratlon a t  P i t  82, Area G, recently, the dirt Pan 
ana D - 8  Caterpillar became contaminated. 
the decontarrination pad in !.rea C fo r  attempted cleaning. 
Decon:.amination crew finally re&ced the  ac t iv i ty  such that only f ixed 
a c t i v i t y  retrains on both pieces. 
While picking up a load of 55 gal. drums frcm Bld.  35, 1'11-21, the skip 
t-we Dempster Dumpster became unb-ced and dropimd the  load of drums. 
No &uma were ruptured i n  t h e  fa l l  and the container YP.S sen t  t o  TA-42 
fo r  cleanLng before being sent  t o  Z i a  Heavy Equipment for repair. 
10/3/62, I r e l a t ed  the  ajove incident t o  the Zia Safety Engineer(Kilgorej, 
who proxised t o  inveszigate the incident.  
After  C!:B-l haa investigated t h e  two above tcjlerance air counts in 7LU-13, 
a nee'ling was held i n  Y!. Ashley's off ice  with CP3-1, CXB-7 and H-1. 
H-1 ilLPcrned Cb!B-l that thsre  was probably tiro ceuses for those comnts 
( a t  least VmJ. 
along t h e  wesf* si& of the room cculd hsve ccntributed t o  che airborne 
ac%ivi ty  as it i s  not  vent i l la ted  t a  tne exhaust syS%an. 
air filters t o  the  dryboxes i n  this room do nct have CiJs filters. The 
type of f i l ter  media used night  have a l l o m d  ac t iv i ty  t o  pass through 
them during mcmentary pressurization of tne dry!gojres. 

The equipment w e s  taken t o  
The H-l 

On 

One, the use of the a i r lock  on the  chain of dryboxes 

Two, the  intake 



ReviewedlLa b Counsel 
AIRBORNE CONTAMINATION TESTS 

From:-&, &I 

I Number Kumber of Tests 
'Tes t s  

Source: 1k;3+.,~235 

over M. A. C. 
+-- 

' t  
.. . ""*). 

Location:- d.i 

Highest : Averase 1 Average 

d:'m'M . d 'm;M3 I d.'m./?u13 
.- - 

3 
i .  

n I nkyurr Jaio 

! 

! 

9iM : 5  I ' 0  0 ! o  I o  

I 

0 

I 
I - 

L 

9130 

----.-9141 

'I 

i 
' !  0 
I 

0 - 23 ' 0  0 2 

i 
9 - 0 n n n 0 

I 
! 

01 Zm s n n 0 n 

I 

I 
i I 

I 

ti 

I I 



AIRBORNE CONTAMINATION TESTS 

From: - R/1 :A9 

To : -- - M .  A. C .  : 6.7X la3d/m-M' 

--- , _- 
: d!m/M3 I d 'n.-'M3 

Source: 

Location:- . Tests I over M.  A. C .  

I 
I ;\,,m,n" 1, r l  .I ,*.,n.e+ . flrr-rcc 

~ ! - 

9?M : 5  I o  0 1 4  i 3  

d'rn,%13 
.T!,?-I 

4 

I 

I i 

I I 
I 1 t- i _I---- +&-- 

-- .. 
ps 

I I 

I I 
I I 

I ! 
, 



To: /A9 K.A.C.:  e-. 
AW. A f f i .  JULY 

1 Nurcber of t e s t s  over 1 I I 
lr 11 H.!. G. i l  Tests 

Soarce: 
Location: C E t  3ld.Pilter 

Towers 
I 



Source: q.,.+- 
Location:CKR B l d . . F i l t e r  

Towers 

2-r'ZX-l-IhTAKZ-DAY 

2-FUK-l-INTAKE-NI3HT 

3 -FT,bCL7 -= - -DAY 
2-FXJX-2 -INTA!CE-fiCHP 

2 -FL!!-l-EXHAUST -DAY 

2 -FLM-l-EXHAUST -hTGHT 

- 2 -FL? -2 -EXHAUST -DAY 

2-FLKX-2-EXIUUST -h?GHp 

3 -FL?!-l-I?lTAE -hTG!E 

@-FLT4X-2 -INTAILDAY 

3-FLXX-2 -1XTAKE -NIGHT 

3-FLYX-I-EXHAUST-DAY ' 

~ j-FLMX-l-EXHAUST-MGKP 

- 
3 -FLMx-2 -EXIEAUST -hTGW 

& - F L M X - ~ - I ~ ~ K E  -MY 

& - F L M X - ~ - I ~ A K E - N I G ~ ~  

k - n u ~ [ - z  -INTAKE-DAY 

k-FLNX-2-INTAKX-NIGHT 

Ir-F'UYX-l-EXHAUST -DAY 

IJ  -FWX-l-EXIIAUST -hTGHT 

&-FLF!X-2-EXlwUST-MY 

&-F'LKX-2-E.XHAUST -XIGHT 

AIIBODii CG!4l':WINATI~K TSSTS 
From: f l f 1  I 69 

,9 To : e / -  Ma .L . :- 

- 

. . - . . . .. _. .. 

9-l A I 1  

I I 



Source: ! Averzge -_  UXANILM . ! Number I ?;umber of Tests ’ Highest 
wg. 9 

Location: cm F& G. 1 Tests lover M.  A. c. . d,”rn.’MS d .m..MS 
I 

9104 3 .  I o  o j ’  o i o  

Average 

d,‘m,/&13 

0 

I I 

-- 

-- 
I i 

i 

I 

I I 
I I I 
! 

-- -. - I 

I 
I 

! 

I ! 
-- 1 

i I I a -. 
I 

I 
I ! ! 
I 

I ! i 
I I 
I I I 

I 
I 

I I 

I 
I I ! , 

i 



:z.r 3 p 
AIRBORNE CONTAMIXATION TESTS 

I I 

From: J'JLY 1,1962 .: - 

I 

I 
I i 

! 

: 

I 
I 

TO: JULY 31.1962' - M. A. C . : ~~'&J%/,-J/M~ 
JLC! JLXE JL!N JLEY JUNE 

! 

I 

Source:  Mxed Fission !Number 1 Number of'Tests Highest 1 Average Average 
3 ;-- Products 

Location:Wg. 9. CJR BLCG! T e s t s  over M. A. .C. , I dim./M I d i,.. MS I d . ~ ~ / ~ 3  
I 

9104 ; 3  i o  0 I . .  6 i 4 i 9  I i 
I 

9130 19 i 0 
I 

0 48 I 6 .  , I  7 

I i 
. .  3 i 14' 

I I I . I-- 
(3141 1 3  ! o  0 i 6  

9149 I j 3  ! o  I o 1 6 ; 3 i 9  
xhaust Stacks #1,2,83 I 

DAY TESTS 1 2 1  I o  --_.._I : i561 20. . ' 113 y-, I ! 21 c--- 
I 

NImT 20 I 0 . o  j . 670 ! 43 _- 
I i ! I 

I 

I I ! I i 
! 

. I I I 

i 
I 

I I 

I 
! .- I PJI 

i I 

I I 

I ! I 

I ! 
I ' I  

I 



Source: pu. 
Location:CFR Eld. Filter 

Towers 
Number of tests over 

# 8.E d/m/M3 
- , Tests . 

h-FWX-l-INl'AKE-DAY 

h-FLMX-l-INTAKE-hTGm 

&-FLW-2 -I hTAKE -DAY 

IJ-FLMX-2-INlWE-NIGHT 

. IL-FLKX-~-EXHAUST-DAY 

IJ -FU?X-~-EXFAU~T -NIGHT 

IJ-FLMX-2-EXHAUST-DAY 

4-FLNX-2-EXHAUST -XIGHT 

21 

21 

21 

21 

3 1 0 
I I 

3 

0 

1 I 0 1 1  
I 

-_..- 
0 1 

0 0 

1 0 I o  
0 0 0 

2 I o  I o  
0 0 0 - 

I I 

12 1 2 5  I 4  
9 I 1  1 3  



._ .. . .  

I 

c From: JIILWMfj/  
To: JULY 31.1%2 

! 

S o n c e :  Fu. I I Number of tests  over 
Location: C!T Sld.?il=er 

Twaers 1 Tests 

14 
1 
ri 

1 

~ 

.M 

n 
IQ 

8 

0 

0 

0 

0 

0 

JULY JLXF. 
! 

I 



7/5/62 

To: 

From: John Enders, H-1 

Subject: 

Dean M a p ,  Group Leader, H-1 

CMt Bld. Section WaeKly Resort for the week of 6/25-29/62 

Airborne Contamination Taste: 
No high t e s t s  were rejmrted for this week. 

Speciai A& Tests: 
Three tests are reported. Reports are  attached. 

Hand and Nose Counts: 
No high counts were reported. 

Contaminated Accidents and/ or Incidentst 
None were-'reported. 

I. 
2. 
3. 
ll. 
5. 
6.  

7. 

8. 

Qeneral: 
ma. 3ell was on vacation on 6/28(m). 
Enders vas on vacation on 6/29( I%). 

-was on vacation alJ week. 
w - 8  on sick leave on 6/27,28 and 29. 
A recovery atteapt(8uccessful) was made by CM8-l.l on 6/26 in t h e  di8poSd 
ve l l#SU,  Area C, to resowr material placed i n  this well by mlstake. 
A grappling hook on a long rod was used to recover the box. 
A recmrexy(successfu1) attempt was made by W-7, i n  P i t  #2, Area Q, ta 
recover soma containers sent t o  the duinp. 
A fire occurred in the  chemical disposal dump i n  Area C on 6/28 at 
about 12:OON. 
the scene t o  ass i s t ,  but was not needed. He did, however, hold up 
t raf ' f ic  on Pajar i t0  &ad durhg  the the the smoke was most severe. 
Because of the potential  toxic nature of mokk from such a fire it 
could be suggested that  a traffic block be set up (as needed due t o  
wind directian) on this road t o  a id  in prevention. of possible e*- 
osurs t o  personnel t o  toxic fumes and smoke. This procedure could 
be suggested t o  the Police Dept. t o  expedite if a fire occurs. 

was an sick l e w e  on 6/27.  

Firelaen responded to  the fire and one mdtor went t o  



_- Source: U R A M l ~ ~  I Number 1 Kumber of Tests  I Highest ! Averzze 

Location: WG.9.0'3R BLDG. Tests  ' lover M . ' A .  c. I dim/M3 ! d 'm.!'&43 I JUNE MAY i JUNE i JUNE 
I 

9104 ! 4 ,  0 o i  0 I 0 I o  I 

Average 

' MAY 
d'm/M3 

9149 
I I 

I 
1 0 '  0 0 4 1  o O I  

I 0 

I 
0 1 °  8 -  

I NIGHT TEST 19 0 0 .  -- 
I I I 

0 0 1  2 I I DAY TESTS I 

I I ! i 

1 

-- ___ 

I I 
I I i 

I 
1 

I 
I 

I I 

I I 

I 

I I I 
! 

j+ _. 

I I 
! 

I 

I 
~ ~~ 

i ! I 



.- 
:%.?''. +I 

? 

AIRBORNE CONTAMIKATION TESTS 
JUNE lS1962 

JLNt:SO,1%2 
3 From: -- 

M. A. c. : 6.7x103d/m/l.?. - -- To : 

EXHAUST STACKS #/ 1,283 

I 

9104 i 4 .  : I o  0 :  15 I 9 1 ' 1  

I I 

I . .  
I 0 o j  19 I 7 i 16 

I I 
9130 I 19 

9141 0 0 1  24 I 14 i 14 

- 

ai . 

-- 

14 I 9 j 12 I 4 1  0 0 ,  
I 
I .  9149 

I - i 

I 
! i 
I 

! 

i 

I 
! 

I 
! 

i I 

i _ _ _ _  

--I i 

i 
I I 

I 

I 

4 I 
! NIWTTESTS 22 I . 0 0 I 380 ; 21 

I 
I 

I I i-- -. 
I I 

I 
I 
I 

I I 
i I 

I - 



Number of t e s t s  aver Source: PU. 

# '8.8 d/m/M3 Lacation:CNR Bld. F i l t e r  
Towers, 

Tests , 

. Ir-FLMX-l-I?iTAKE-NIGhT 

- &-FLMX-2-IhTAKE-MY 

&-FLMX -2 -INTAKE-NIGHT 

Ir-FLYX-LEXHAUST-DAY 
&-~W-l-EXHA!JST-hTG€IT 

Ir-F'LMX-2-EXHAVST-MY 

&-FLKX-2-EXHALiST -h?GIFT 

22 

21 

21 

21 

I I '  
I I.. 

t 
I I 

10 1 3  1 4  



J -967 -.-... r’rorc: 

To: 
t;sNC 

K.!A .c .: 
JUNE 3m12 ;vw 

JLXE 50,1562 

I Fhnber of tests over ! ! ! 
d/mh HigheJt M.!. .C. 

Tests 

Source: 
Location: 0 2  Sld.Pil:er 

Towers 
I 



-. ... .' -.- o . . . s  .-.. , 

9104 

9130 

9141 

9149 ' 

Wg.9r EXHAUST STACKS __ 111,223 

AIRBORNE CONTAMINATION TESTS 

From: MAY iB15%J 

0 I 
i 0 t! .O I o  j 

16 1 0 0 1  ! I  - ' i  0 

t 0 

! 

__ 
0 

I 
0 

4 0 0 0 0 

! 
I 

I I 

4 0 0 1  0 

I ! 
I I 

I Kumber I Number of Tests ! Highest Average I Average Source: U 239 

Location: 'Ilp.9,XE. I Tests iover M .  A.' C .  d!m.'M3 j d 'rn;M3 I d'm,'M3, 
__ T m - 8  

I j l V  APRT . 

I 

i 
I I 

I 
! 

I 
-__- I ! 

4s i 

I I 
! i ! 

I I 

I 



AIRBORNE CONTAMINATION TESTS 

From: MAY 1,1%2 

-- 
9141 

. . .. 

Source: MIXW FISSI(j1- !Number Number of Tests I Highest i Averrige , Average 

Location:- 6,- u, 9 Tests over M .  A. C .  I djm:M3 j d.'m-%lS : d # m / ~ ~ 3  
__ PRaDOCTS i 

1:. y /,p:tI], 

. 

yio4 4 i o  13 

--- 
14 

l4 i 0 .  ! 20 

i o  I I 

: 4  

! 

I I 

I 
I 

I ri 

! I i . .  -- 
Wg.9,EXHAUST ! S T A G ~ > ~ ~ ~  I 

I ----- -- I 

i 
- 

0 0 ;  13 I 3  ! 
16 - DAY TESTS - 

, I  
I I 

NIGHT TSTS - ! 10 4 -.. .. - 

I I I 

I 
_. I -_._- 

I I I 

I I I 

I I ! 

-- m I 
I 

i I I i 
I I I 

I 
I I ! 

i I 



Source: 
Location:C>% Bld. F i l t e r  

Towers , 

2 -FLU-l-I hTAE -MY 

2-FLKX -1-1 NTAKE -hiGY" 

. Z-FMX-2-INTAKE-NISW 

2 -FLYX -1-EXHAUST -MY 

2 -FLEX -1-SXHAUST -NIGHT 

2-FL!-2 -EXHAUST-DAY 

2-FLMx-2 -EXHAUST-hTGHT 

3-FLXX-l-IYTAKE-NIGm 

3 - F m - 2  -1mm-MY 

3-FWX-2-IhTAKE-NIGHP 

3-FLW-I-EXHAUST-DAY . 3-FLYX-l-EXHAUST-hTGHT 

-+FM-7+- - My - 
3 -FLMX-2-EXHAUST-NIGHP 

Lr-FLMx-l-INT$KE-iIAY ' 

L~-FLMX-~-INTAU-NICHT 
II-FLMX-2-IhTAKE-MY 

II-FWX-2-1NTAKE-NIGHT 

L-FL+X-~-EXHAUST-DAY 
II-FUcX-l-EXIIATJST -hTGm 

. II-FWX-2-EX9AUST-DAY 

.- L-FLFX -2 -E.WAUST -YIGHT 





Location:- 11 

9104 
. .  

I 0 
I &- 9130 i 14 I O  0 2 I 1  

.- -- 
;'hq3 d 'In. M3 I d 'rn /%I3 - A p r i l  i Aoril .. rclr 

Tests !over M:A. C .  . 

I 

3' 0 0 0 
I io 

! o  I I 
I I 

9141 
i 

3 [ o  0 I , o  I o  
I 

0 
I 

9149 

I I 

I 
I 
I 

' 3  I o  0 I o  0 

I I ! 
I I 

I 
! 

-tt1.7.- 
-- 

. -.. 

76 0 3 1 
I +-- 
I I I 

I 

! 

i 
I - I 
I ! 

I I I 

I 

i 

I I 



AIRBORKE C~NTAMINATIOK TESTS 

Source:Fission Produas 1 Number I Pc'umber of Tests I Highest 

Location:cm Bid. .  Viq. g Tests 

Avera;e 

I d:m...M3 ' d n.-'M3 
- 

'over M. A. C .  1 April  March Apri 1 1 April 

I 

Beta-Gama 

Average 

d'm'M3 
hkrch 

From: 4/1/62 
Activity . To: 4/30/62 - . M. A. C.  : 6.7 Xa?:_"& 

9030 ! 25 
I I 

. 6  , o  0 i 74 i 26 
I I I i 

I 

I 
Exhaust Stacks ! I I 

I 1 ! I 
_. i 

I 

I 

I I I 
I 

I i i 

I I i .  ! . i  

I 
I ! 

I 
I I i 

I I 
i 
I I ! i 

I 

I I 
I I 

I 
I I 



Source: Plutonium ?:umber of tests over 
a 8.E d/nii’b3 

Location:CNR Sld. F i l ter  
Towers Tests , 

L-FLMX-1-INTAKE-hTGHT 

k -FLMX-2 -INTAKE-DAY 

b-FUX-2 -I h’TAE3 -NIGHT 

I~-FLYX-~-EXHAUST-DAY 
&-FLXX-l-EXX4UST-NI3w 

b-FLFX-2-5XHAUST-DAY 

>-FLKX-2-E.XHWST -NIGHT 

21 

20 

21 

20 

1 0 0 

1 0 0 

4 0 n --. 
1 0 0 

- 

1 

4 

44 

6 

- 

d- 

- 0 0 

1 0 

6 3 

1 2 

- 



LIP&C.'J!!Z CONT$.KL!JATICN TSSTS 

From: 4/1/62 
To: 4/30/62 

source: Plutoniun 
Location: CFR Bld.Filter 

Towers 

, Number of tests  over , April I April 1 March 

5 1 0 

1 0 0 

7 1 6 

3 n n 

3 1 3 
1 1 1 

36 6 6 

? n 1 

0 0 0 

0 0 0 

0 0 0 

n n n 



AIRBORNE CONTAMINATION TESTS 
From: 2/1/69 

To : 3/30/67 

Winq 2 Roof Dav 

Winq 3 Roof Dav 

Winq 4 Roof Dav 

Winq 5 Roof Dav 

Wina 7 Rod Dav 

4 0 0 0 

1 0 0 0 

4 0 0 0 

4 0 0 0 

4 0 n n 



AIRBORNE CONTAMINATIOK TESTS 

From: 3/1/62 

2 

I. 

10 

9141 8 '  0 0 1  13 j 13 I 6 

I ! 9133 i o  .o I 37 ! 20 
I I 

6 I 

+---- 
13 I 6 

I 12 I 
I I 

15 , a I O  0 1  
I 

4 I o  0 1  15 I 

i . 9149 

9165 

I I I ! 
i i I ! 
! 

I 

I I ! I 
I 

- 
! I 

i I 

I 
i ! -. 

i I 
! 
i 

I 
I 

I I 

I i 

I . I  I I 

I I 

! I 
I ! 

I I I I i 
I 
I I 

i I 

I '  



I I 9030 j 23 0 '! 9 1 
I 

I 
' 0  I 

I I : 
i I 

0 9104 I 2 ! I o  0 i 0 i o  

0 

0 I 
0 

I I C  9133 

0 ! 0 1 °  9149 

I I 

0 i 
9165 I 4 1 0  0 1 0  I i 0 ! 

! 

i 1 I 

I I 
! I 

I ! 
I 

I I I I 
I i 

I 

- 

I 

i 1 ' !  - ! I 
I 

. I  I I I 



I Number X;l;mber of Tests  I Highest ! hveracp 

[Tests o v y r y .  A. $. j d.;rn:M3 I d 'm.M3 
__  

URANIUN Source: 

L ocatiofiMR 'DLDG, 
EMRICHE- I I AN. I P n M  

3114 I '19 I 0 0 j 1  i i  
. .  

I 1 I 1 
I I i 

19 I 0 0 1  2 
I 

3118 

3130 1 1 9 ! 0  0 ;  ' 8  I 1 i 1 
I 

Average 

d.'m/M3 

1 

4114 

0 

1 
i 

1 ! 1 

! I 
+__-_ 41 - 26 L ! o  0 :  3 I 1  

I 

pa I 

! 

I 
I I 1 

1 i 4128 ! I 8 1 0  0 

7112 19 ! 0 -  0 1  1 i 1  i 

0 
I 

22 1 0 0 '  9130 
I 

I I I I 

I I I I 

9141 

- ~ ~~~ 

! -  

EXHAUS" 
STACKS' # ir2,3,  1 33 0 0 i o i o  - 



---q . .... 
e: *,-a 

AIRBORNE COXTAMINATION TESTS 

I 
I ! I 

From:- 2/1/62 -' 

TO:  2/23/62 - I .- -' F#? 
r LU . -- 

I 

~~ ~ 

I 

I i 0 1 14 

o !  8 I 6- . .  5 
1 17 i o  

9140 I 5 I o  

9030 

1 I _  I 

! I 
. .  

2 
EXHAUST I I I 

I I 

- STACKS- # 1,2,3,. +____- I o  0 :  6 1 2  
I w 

I 

I I 
! I 

I 
. !  I 

I I I 
I 



M.A .s . : None To : 2/28/62 ' --- 
Source: 

Location:CFR Eld. Filter 

. .  

1 I 1' 



PU. Soilrce: 
Location: 03 Sld.Filter 

Towers 
X.A.C. 

. .  
From: 
To: None &f.A.C.: - 2/23/62 

Average i Y  
Tests 

3 20 

21 

20 

21 

0 0 

20 

21 

20 

0 

17 
I 

0 0 

5 2 

1 

31 
9 

4 

5 1  

5 

224 

7 

147 

28 5 

0 0 

29 .22 

73 1 2 

0 

1 2  I o  I o  

0 0 

0 0 0 

0 0 0 



-. 
. a  ... +I 

AIRBORNE CONTAMINATION TESTS 

From: Jan 1,1962 :> .> 
.. - 

N n g  9 
Location: C~!R Bids .  

9030 " 

.Tests 'over M. A. C. i dirn.:M3 { d . t n - M 3  I d'm'hI3 

I 
i C. i 

i o  - 3 i o  -- 1 1  I 

0 i 
9149 i 0 0 1  1 I 0 I 

-- 
9133 . 

0 ! 
I 

I 
- 9165 0 1 6  I O  -- 

I 0 
Exhauet I I 
Stack j 28 I o  0 1 i o  ---- 

I I 
1 0 0 1 0  i o  0 

I I I 

I 
! 

I ! I 
I 

I 1 
.I)-. 4 4 -  I 1 .  

- -  

1 

I 
i ! i - 1 '  1 - 

I I 
I I 
I I 

! I i ! I I 
I -  i -' 

I 

I 

I i i 

i 
. I  

I 
i i 

I 
! 
I I 

i 
I 

I 



AIRBORNE CON~AMIE~ATION TESTS 
From: Jan. i i iwi . ?  

i 

3 M. A. C.  6.7X10 d/rn/!.3 -- 
JAN. JAN IJLL 

- To : Jan. 31,1962 

9104 

91 30 -- 

Source:''ixed Fission pro%%hber ! Xurnber of Tests i Highest I Averase 1 Average __ __ 

2 ! o  - 0 I a !  -_ I 13 5 

' 6  1 13 27 0 0 I 24 ! 

9141 I 

_ I  
' !  . I  I 

I 

I I 1 I 
I 

I I 

I 

- 9165 
! 
i 

16 1 0 0 I . 63 i 10 - i 11 
I I 

I 

I 
i 

I ! 

! ! i I 
! I 

I I 

! 
- 

I 

I I 

i I I ! ! 
I I 

I 
I I 

! 
I 

I I 
I 

I 
I 

I I 
I I I 

I 



A. 

. +. : <It 

A I ~ R ~  CC!~~,XI:XTI~N TESTS 
From: Jan. 1,1962 
To : Jan.31.1962 _ -  M.1. .S. :- 

Location:CMR 91d. Filter 
Towers 



From: Jan. 1.1962 

To: Jan.31.1962 



Source: PLUi’oNIW 
Location:CXt Bld. Filter 

Towers 



Number of tests over 
I!.$. .s. I I 

Source: pLwomt4. 

Location: C M  Bld.?ilter I+ 

Towers i Tests 
I I 



Location: uGag&f~ -- 
9x50 

I 
._ 

I dj&$13 / d .&Ms I d'&,pI3 
Tests M. A&. I 

I 
I 

1 0  0 I 2 l o  1 
I i ! 21 

9s5 
--. 

I I i 
' 1  

I j I 0 P i o  0 I 2 I 

I I 

I I I 
I 
I 

I 

4 

-- 

I -+ 
I ! 

+ i 
I 1 

I 

I 
I 

I 
I I 

I 

! 
I ! 

I I 
I--. I 

i 
I 

I 

I I 

I 

- 

I 

I I 

! I 

I I 

I 

! 

I i '  

I 
I I 



n w  n w  
! I 

I 

i 
! 4 

I I I I 
5 9163 121. I O  O i  = I  

?ann 

5 I 
F 9165 1 2 l  i I o  0 1 '  U I  I 5  ! 

9030 

3CGo 
5u 1 33 10 - 0 1  - 

4 

24 I o  

' 2 2  i o  0 175 $ . :  
I 

! ! 

I I I 

I 

I I 
I 
! 
I I 

I 

I I 
I 

i 

I 
I 

I i 
I I 

i ! 
i I 
I I 

- 

I I I 

I I 

I 
! I I 

EuiAusT SThciCs &,2 & 3 
I I 

I i 15 ' 21 I 57 I 5 I ! 

I 
I 
I 

I 
! -. 893 I 181 

! I 

i i 
i 

EXEAW SWK (Pi) 
I 
! 

744 



AIRBORNE CONTAMINATION TESTS 

I 

Source: PLWNnJM 

Location: w ~ . g , m  BLDO. 

go50 S.W. 

9lGO S.E. 
~ ~~ 

9160 S.W. ' 

9153 w. 

3 To : 11/3 /63  M. A. C. : 9.0dlrn-M 

I 

! 
I 

I 
I 
I i 



Location: W.9, CWR BLDo, 
Number 

Tests  

17 

17 9060 8.W. 

Number of Tests Highest I Average 

over M .  A. C. 1 d/'m/M3 I d.'m/'M3 
m. ect I . 

I 
I 

0 0 1  11 I 

n n 65 I i n  

4 
I - - 

! 
9104 

9163 

9165 LI.r 

1 

AIRBORNE CONTAMINATION TESTS 

From: 11/1/67 

lllwlo3 M.A.C.:- -M c TO : 

! 
10 1 4  

- - r -  I 
17 1 0 0 

. i  I 23 : 17 I 0 o j  5 .  
I 

I I 

18 I ! 22,646 I 744 

I 

1 I 
! 
I 
I 

I i 

I 

I 
I 

I 
I 

I 

I 

I I i i 

Average 

d,'m;/M3 
L 

R 
5 

14 

4 

5 

4 

5 

10 

29 



AII'BCRNE COITMiIKATION TESTS 
From: 11/1/63 
To : ll/30/63 M.A.C.:,, 

b-FLMX-l-IWl'AKE-DAY 

~-FLMX-~-INTAKE-NIGRT 

k-FLik2-1hTAKE-DAY 

h-FLMX-2-INTAKE-NIGHT 

IJ-FLXM-EXHAUST -DAY 

~-FLMX-~-EXHAUST-NISW 

b-F'LXX-2-EXFAUST-DAY 

'1-FLKX-2-EXHAUST -h?GIIT 

Source': PLvPoHm 
Location:CKft Bld. F i l t e r  

Towers 
Number of tests over 

# 8.8 d / d 3  
Tests . 

17 

17 

17 

17 

-- 
2 I 0 I 0 

0 I 0 I o  
I 



Source: PLwm" , 
Location: CX3 Bld.Pilter # 

Towers i Tests 

OCT . ! m. 
Average 

I m. F!unber of t e s t s  over 
T!.AC.. 

0 0 0 
I 

0 0 0 

2 0 1 

0 0 0 . -  

0 I 0 I 0 
I 





AIRBORNE CONTA!!INATION TESTS 

T o :  M/3/63 
From: 10/1./63 

“ource : pImNIIFd 

.. 
No. 
Tests h a t i o n  BLDG. WSXQ 9, 

> 
9163 w. 

22 

22 

I ’  

I ’  

I 



Source: PLUI'ONIUM 
Location:CkR Bld. F i l t e r  

Towers 

2 -FLMI-l-IhTAKE-DAY 

2 -FUE -1-INPAKE -NIGET 

. 2 - M - 2  -INTAKE -NIG 

2-FIKX-l-EXHAUST-DAY 

-2 -FLHX-l-EXHiIUST -NIGHT 

- 2 -FL?-2-EXHAUST-DAY 

2-FM-2 -EXHAUST -hTGHT 

- 
3-FLM-l-INTAKE-NIOIlT 

,4-FWX-2-INTAKE-DAY 

~ - F L M X - ~  -INIAKE-NIG~ 

3-FLMx-l-EXHAilST-DAY 

.3-FLMX-l-EXHAUST-?JIGW 

- 
3-FLMx-2-EXHAUST-hTCITI' 

L-FLMX-l-INTAKE-2AY 

. L-FLMX-~-INTAKE-NIGRT 

L-FINX-2-INTAKE-DAY 

L-FWX-Z-IhTAKE-NIGITl' 

L-M-LEXHAUST-DAY 
L -FLMx-l-Emus~ - N I G ~  

. L-FLMX-2-EXHAUST-DAY 

4-FLKX-2-EXHAUST -XIGm 

AIIBCKNE COI??MIXATION TESTS 
From: 10/1/63 
To : lO/3 /63  M.A.C.: Nopa 





AIIBOBNE CG!JTAMIXATION TESTS 

To : A M . A . C . : m  
From: 9/?J'r,? 

rn B E P T '  Number of tests  over 
# 8.8 d/&3 Highesj Average Location:CMR Bld. Filter 

Towers 
, U&-. U*3 - Tests . 

AUG 
Averye 
U d  



SEPT AUG 
I ! 1 !lumber of tests over I Source : P u p p o r n  , 

M A C .  I &cation: CE?. Bld.7ilter # 
Towers 1 Tests 



,x_ .- CJ 

AIRBORNE COfiTAMIKATION TESTS 
From: -.1,1963 

M. A .  C .  : g.Oa/m-~ 3 TO: - SWT.311953 - 
Source: '-"1°1 -.- !Number IXumber of Tests Highest LAverage I Average -.- 
Location: m - 9 , ~ ~  m- [Tests I over M.  A. c .  i djm:M3 I d. ' 1 n . ~  i d,'mrM3 

I I smr. Am. I SEpT. I sim. I AUG. 
! I I 

9160 S.E. 0 1  2 i o  I 0 '  

I 
! 

1 2 0 1 0  I 9160 6.W. 

I I 

i I - 

I 

I 
i 

0 
I I ! 

9163 W. i 1 9  I o  O i  2 i o  
I 

-- 

- 

i 
I ! 

-7- 
I I - I I I 

I I 

I I 
I I I 

I I I 

I 
I I I 
I I I 

i 
i 

I I 
! 
I 

I 
I I 
I I I 

1 . 1  6 
I m- . 

1 I 
I 

I 
I I 
I I 

I 
I 
I 

~~ 

! 
I 

- 

! I 
I ! I 

I 
! 

I ! 
I 

_..- 

I 

I ! I 

I I i 
! 
I I ! I I I 



e '1 -. ..9 

AIRBORNE C ~ N T A ~ I I N A T I O K  TESTS 

..From: - g/I&? 

TO : - 9/3/63 - M. A. C. : G.7xl.o3&44 
PIOIJUCTS 

Source: bfIXED FISSION 1 Number i Xumber of Tests  I Highest iAver?..ge Average 

Location: '9sQIR ests lover M. A. C .  i d.l.m'M3 I d. 'm.  &I3 'd'm/%I3 
i s m .  AUO. i e. I &El'. Avo/ 

--- 9141 

9149 

! 
I 
I 

5 
I 

I 

I 

9104 I o  0 1  lo 
I 

.5 
I 

5 
t- 

9 I O  0 : a !  
! I 

1 1 1 5  I 
I I 

O I  5 I O  

I 

I I I 
i I 

9160 S.E. ; a i 0  0 1  53 I 9  I 6 
I I I 

- 

j I 

9165 I ' #) I O  0 1  21 i '  4 I lo 
I I 

I I 

I 

I 

i 
I 

--I 

I I 
da I 

I I I 
i I 

I I 

!. 
I 
I I 

I 
I 
I 

I 
I 



TO 

FROM : 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 
w a  A u m o s .  NEW MEXICO 

OFFICE MEMORANDUM 

CMR Bla. Section Ifout- Report #2 for tbs period from 8/19 to 9/20/63 

3. ~ m .  bnnedy,-m, transferred from smmmr Status t o  hart term permanent 
status on 9/9/63. 

mil and/ or BED EQUIEMEMT: 
1. 25 additional Dosimeter Stat ions are be- fabricated a t  the quest nf 

M. Frechette, H-l.  CMB-6 did not have to order additional Id G for the 
job aa they had a supply left over fiom the last fabrication job. 
Eleven F3lter Queens were transferred by F7S t o  Wm. Ramero, H-1, DE West 
Section th i e  month. 

2. 

rn HlocEDuABs and/ or cHANm: 
1. The Sharps Counter is lloy being F e d  t o  count filtm papers frm W i n g  

nim and other loca t lam where 2$ inch f i l t e r  papers are used. Wing 
nixm counter w i l l  still be uaed t o  count the acti-d charcoal filters. 

smm mmLEW: . CUB-7 had a local ventilkrtion moblem In the c a s m n t  of minu one where 

2. 

3. 

4. 

5. 

6. 

7 .  

8. 

V y t h e n e  fumee were bother- a Lthe operatm. Mr. WtChel, i&, was 
called and after an inspection he reqcammrdad a local exhaust duot be 
wed et the lathe. This s e d  the problem. 
The dlsapantling of' the  election microscope in 2a8A waa Coplpleted this 
month with no spread of ccmimdnation nor high airborne activity.  
A memo was sent to  E n g 4  outlining need for ertra disposal pits in 
the event demlitioa of TB-l I s  started. 
A mow, was sent to E a 4  requesking aciditional disposal we& to be dng 
in Area C. 
The Zia Roads Section s tar ted copering exposed traob in pl t  #3# Area 0, 
on 9/L and finished on 916. This m k  required close supervision by a 

An SOP covering the work t o  be dane with $%~y D. D. Jackson, CNB-6, 
has been approved by the H-1 Group Office. 
The clean up of Material 1- about on the g r o d  i n  Area C was star ted 
sad completed this mnth. A Iiealth-Physics Surwepr M s  assigmd t o  
suparvise this work which was done by the Z l a  Riggers and LBborara. 
The Sharps Counter vas put i n t o  service on 9/20. It is plnnned t o  load 
It in the ppternoan and let It run at  nights so as t o  be able t o  count 
filter papers f o r  10 ridnutes each. 

IIealth-mSICS S m y o r .  



TO 

F R O M  

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVLRfiITY OF CALIFORNIA 
LO6 ALAM06. NEW MEXICO 

.OFFICE MEMORANDUM 

9/25/63 
DATE : 

Dean I%yw, Gr0u;i Leader, H-1 

John Endera, E1-l  - 

CIS Bld. Seetian IfeeIcJy Repmt for the mek of 9/16 to 9/20/63 ' 
SUBJECT : 

SYMBOL : 

Airbcans Contadnation T e s w  
Ro Ugh c o d 8  ycm Mpwted far thie week. 

Special A i r  Teatar 
Tbm spei ir ls  were taken. Rsporta ere attacbad. 

-Hpnd and Nose Counter 
No u h  counb.wem r e p o d d  f& thia week. ' 

Contadmted Accidents and/or Incidents: 
None ware ropo01d. 

OeBSl-tbl: 
Zi. kbOr@?W8tsrfed Cb.niog Up h a  C 011 9/& '"he Z b  R&@"E 

o m  info the Area on 9/l7-l8 and cleanad qp the heavy material. A 

emept tva itells waa p h w d  in p i t  #5, Area C, for burial. 
Clean up of Call B9, Wing #9, was sterted on 9/20. The work hae p o p s s e d  
rratiefaotorily with 1:ttb expoawe t o  pemaml. 

. 3. Tha Sherpe Counter waa plaoetd in d c e  on 9/20. A t  present it seema , 

be 2s efficient for alphe a d  5s for Beta counting. 
. . &. . In order to provide breathing som ea&- in r m  bl2h for l?%he 

Roota-Conesrsrllle blowor tht had been used for aaapling intako sample6 
on wing  #!8 filter towere dll bo aarned to tho baaeqnt of w i n g  & and 
set up t o  draw a 2cfm sqrnple. 
Coneldernbla "dmbllng upll on d n g  RorrLtorIng wilo' mcwa?zy thk week 
due to eiclunes and lack of pcreo@ml i n  the aectlom. 

. IIeelth-Phyetoa Surmyw was asslgimd to aupmmles the wmk. A l l  nate .i;S '\ 

2. 

5.' 



.- 
k -- ?9 

AIRBORNE CONTAMINATION TESTS 

From:- 8/1/53 
M. A. C .  : s.7xlo3d.lar TO : 6/3/63 - 

I 

I I I I I 

I I I 

i I i 
I 

I ! I 
' I  

1 

Source: MIXED PISUfNl mkNumber Xurnber of Tests  / Highest I Average 

.. 
i 

9141 

I . I  i 

I I 
i I 

I I I 

4 1  12 
I I 

' 4  1 0  . O  I I 9  I 

9155 0 l a 1  I 1 0 ;  ll I 

I 

I I 



I Number 1 Number of Tests i Highest Average ' U  Source: 

Location: GGc.9,Qm m j T e s t s  iover M .  A. C 1 djm!M 3 ! d 'm.' .&- J 

I AUD. &Y I A m  3 
i 

Average 

d ' m ' s y  3 + 

91oh 

9 1 3  

9141 

9149 

9165. 

__.- 

5 ) o  0 1 0  I O i  0 

0 1 1  I O I  0 

I - I i 
23 1 0  

I I 

0 

0 

+ ! 

6 i o  i 

6 1 0  

0 1 1  i 0 
I 

0 0 1 1  I 

I 

I 
I 

! 

i I 

I I 
I I 

! i 
I i 

I ! 

I 

- 



m. Source: 
Locat ion:CMR E l d .  F i l t e r  

T o w e r s  

2 -FLMX-l-INTAKE -MY 

2-FUIX-l-INTAKE-NIGHT 

. .  . Z-FLMX-2-INTAKE-NIGHl' 

2 - ~ X - ~ - E X M ~ T  -MY 

2 -FLMX -1-EXHAUST -NIGHT 
. .  - 2 -FL?-Z-EXHAUST-D~Y 

2-FLMx-Z -E.YHAUST -hTGHT 

~ - F L M X - ~ - I ~ A ~ E - ~ G ~  

- 7-FLMX-Z-INTAKE-DAY 

3-FLMX-2 -I NTAKE-NIGHP 
[ 

~ 3-FLMX-L"illlAUST-DAY 

, 3-FIMX-l-EXHAUST-NIGHT 

- 
3-FLMX-2-EXHAUST-NIGW 

L-FLMX-l-IrnAKE -DAY 

L-FLMX-1-INTAKE-hTGHT 

- JA-FLMX-Z-INTAKE-DAY 

L-FLMX-2-INTAKE-NIGHT 

L-FLM[-LEXHAUST-DAY . 

L-FUlX-l-EXYAUST-NIGItT 

L-FLNX-2-EXHAUST-DAY 

J.t-FLKX-2-EXHAUST-NIGH" 

IIIBORNE CCIXAKNATION TEST5 
From: 8 / 4 3  

T o  : 8/P/63 X.A.2.:  

Number of tests over 

T e s t s  

22 I '0 0 

a2 0 0 

2 l  0 0 

22 0 0 

21 0 0 

7 1 0 

0 0 0 

12 3 3 

1 0 0 

1 0 0 

1 0 O@ 

1 0 0 

0 0 0 

0 0 0 

0 0 0 

8 2 4 
6 2 2 



From: ' 8/1/63 
To: 18/9/63 

1 Sowce: m* 
Location: C>3 Bld.Pilter 

Towers : 

F!ua;ber of: tests over 
X.A.C. 

AUG. JuL;r. 

0 0 

0 0 

0 0 

0 0 

0 :-, 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Nom #.A .C .: 
m. JULY I ! Am. 

Kighegt I Average 
d/nfi 

0 0 

0 l o  1 . 0  

1 I o  I 0 

. 15 1 12 
I I 

1 I 0 0 

ID2 20 I 4 

5 0 0 

0 0 0 
I I 

o . I o I  0 



LO8 A U M O S  SCIENTIFIC LABORATORY 
UNlVBRSllY OF CALIFORNIA 
LOS A U M O S .  NEW MEXICO 

OFFICE MEMORANDUM 

TO : Dean ?byer, Grap LRirclar, 8-1 

FROM : JohnEnders, H-1 

SJBJZCT: CMR Xk!. Section 

SYMBOL : 

Report fw  the week d 7/22 t o  7/26/63 

Airborne Contendnation Tests: 
There was one above tole 

W-l3, CMB-l, 7/23, 11 dm4 (Are. of tw queeas). 
e test for this week. r!Y 

There was onlyrmtias wark done in this lab on 
tm d8te. No plauaibla explanatim. 

Swcial A i r  Tests: 
~ l l e  special tes t  VBB tsken. Heports a& attaohed. 

h i d  ana Nom Counts: 
No Ngh carnts were repted. 

Contandnated Accident6 and/ or Imldents: 
Nora were r e p t a d .  

- 



1~ ' 

W.A.C.: NHE 

Number of tests over Source: 
# 8.8 a/&3 Highas4 Average Location:CMR Bld.  Filter 

Towers 
, d/dM.  G f d 3  - Tests . 





fa_ ' C  9 

AIRBORNE CONTAMINATION TESTS 

91kg 

3 From:,* $2 
M .  A .  C .  :J C ~ X I O ~ ~ ~ . M  - - TO : 

MIXED 
I 

i dim&3 I d "$)$ 
Source: FISS1m pmmm 1 Number of Tests i Highest i Averase 

iover M. A. c 
- -.__ 

b, '5  

I 
! I 

I JXLY d I  ' Location: & BIX~.~ :! 

I I 
I +- 
i 7  I 1 9  .5 I O  0 .  I 9 1  

I i 

I 
I 0 ! I 17 i l l  I E 6  
! O  

I 

9104 5 1 0  0 I 12. ! 9 '  
I .. 
I I I 

! -  

Average 

d 'm&3 

23 

; ; /  
I I 

! 
I 
i i 

I I 

! 
I 
i i 

I I i i 
I I 
I I 

I i 
I I I 

I 
I I 

I 
I 

I I I 
I I 
I I 

I i 
I I 

! 
I I 



AIRBORNE CONTAMINATION TESTS 

9165 

-- -- 

To : -_ 7/w 53 - M. A. c. :9.oLjlt-M3 

I +- - I I 
I O  I 1 I O  
I I ! 

I i I I 

I 

I 

- I 
I 22 

I 

I I 
I Number / Kumber of Tests i Highest Average Average Source: I-.-- 

Location: m-9, a m - I T e s t s  i over M.  A. C .  I 4/ .rn~M3 ! d '1n:'>I3 d , h . i M 3  

FIEWhW 
. 

I JL'LY m?E ! JL!Y 1 
I I I I 
I 

9L60 S.E. 1 2 2  I o  0 ! 1 ! O  1 0  

i 

I 
I 

I ! ! 
I I 

I I 

I 

I i I I I ! 
+---r- I I I ! I 

I 

I 
I 

I 
I 

! 
I 

I 
I I I I I 

I I i I I 

I I 
i I 
i ! I 

I ! 

I 
I 

I 

I I I 

i 
i 

I 
! I 



I I I 
I 

I I 
I I I '  

I 
. I  

I 
I 

I 

I 

I 

I 
I I 

I I I 

I I 

I I 

I 

i I I 

I 
I 

I 

I 
I 
I 
i 
I 

I I 
I 

I I 

I 

- 



I 
I ! 

I I I 

.c I I.+- I I I 

I -t------- 
I I 

I I .  i I 

i I 

I I 
i i 

I 

I 
I I 
i I 

! i 

I I I 

i 

I i -- 
I 



-- 
S o u r c e :  p7 .,.LnV,. .1 

LcabLon:CPR Bld. F i l t e r  Nunber of t e s t s  over 
# 8.8 d / d 3  #i@esij 

, d / d .  
Towers. 

Tests , 

Ave$@S A~P+ 
d/m/FI)- dJd 

I I I I I 



Sollrce: I I Flunber OS t e s t s  over I I 
June M.!. .C. d F e g t  Average 'Avey35 

Tests wl! Ud13 d h h  
h c a t i o n :  32 5 l d . X l t e r  

Towers 
I 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNlVLRslW O f  CALIFORNIA 
LOS A U M O O .  NEW MUl lCO 

OFFICE MEMORANDUM Reviewedll ab Counsel 

A 

TO : 

FROM : 

SUBJECT : 

SYMBOL : 

Dean F%yer, Qarp Ieader, 8-1 

JohnEnhrs, 8-1 

C.2 Bld. Section Honthly Report #2 for the period frcs 5/20 to 6/lb/63 

PERSONtBL¶ 
Two Suunusr students reportad far vark with th is section dur- 
this period. Wm. A. 
U g a n  repmtsd on Qaw 13. 

IV, Jr. rep-ted on Jrurc 5 and M.cheal 

2. A used electr%c-Ditto machitn uaa transfezTed t o  thla section by 
pT9 fica W-13 on 6/7. The man- operatad n~chlm vhich had been 
wed by this aection was taken to  DP West for t be  DP Weetls Section. 

. 

lng of this material. 
h i d  &pin Urn trap8 io wing #3 m e  b lng  replaced this month by 
Zia C r a f t s .  This work sas cloauly supervised by a B e a l t h - ~ l c s  

An rir aamphr equipped d t h  a charcoal filter was run on the roof of 
#5 during tb. opening of a thermocouple i n  WU #9, Wing #9. No 

P i t  #2, Area 0, has been eo1@ete4 filled and a request for a work 
cder has been made to  bacldLll the p i t  to  golnv l  level. 
CN8-a has started d o g  plutonium in their - (wing #9). A kating 
of CMe-lb personnel and the freqnemy uitb which they are to be 
scheduled for pl wlnalysie Le be- prepared. 
C M F 4  diecussed a pofent,ial contaninatad opaation dtir th is  office a& 
as a result of the discussion borrowed a small plastic gaom bar from 
Qenexsl Fkmltorlng Section to  use during the operation. The box p r d  

Area C is (supposed) to  be seh#duled fcw a general clean-up of all 
natAa!&Ua about on the  ground. H-1 Dacontamlnation Section has 
olaaned up their material from their building i n  th is  area and other 
nsbrial is to  be moved after the owners hare declded vhat to do with 
it. A work arder to ccmwe this operation w i l l  probably not be written 
ua&l l  after  the fir# of m. 

2. 

' smm* 
3. 

4. 
5. 

6. 

BfUa s deteobd 011 the f i 1 t - m  

. to  be osy helpfbl. 
7. 
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AIRBORNE CONTAMINATION TESTS 
z/ -  1 , From:--, A 93 

e - M. A. C.  : 6g.c &-!.I: 
-I .. , - T o  : 

Number i ?;umber of Tests / Highest i Average , Average 

Tests lover M.  A. C .  I djrn;M3 i d.'m.'M3 d'rn. '~ '  
-- __ 

! :-1nv L T i l  I ;&, k e y  April  

i i I 

Source: ,235 

! 
i 

i I I I -I 
i I I 

I .. 
. !  

I 
I 
I I 

I 
... .-- +--+ ! I 

I 
I ! 

I i 

j I 

r- 
I 

I I ... I 

I 

*- 
.- 

I 
I 

I I 
I 

i 
I 

I 
I i -- 
I i I 

i I I I I 
I i I ! 

I I I I I 

I i I 

I I 
I 

I 



Source: piu:cr.i:x. 
Location:CMR Bld. F i l t e r  

Towers 
- ~ ~~~~ 

2 -FD!X-l-I?Tn.K€-DAY 

2-FM-l-INTAKE-NIG!iT 

9 - r n , b r n - 7 - ~  - m y  

~-FLII-~-I~TAKE-NICW 

- 2-FLVX-1-EXHAUST-DAY 

2-FLMX-1-EXHAUST-NIGHT 

- 2-FLKX-2-EX!!UST-DhY 

2-FLMX-2 -EXHAUST-h?GHT 

3-FLMX-l-INTAKE-hTGHT 

- +FLMX-Z-INTAKE-DAY 

3-FWX-2 -1WAKE-hTGIRC 

3-FLMX-I-EXHAUST-DAY 

, ~ - F ~ - ~ - E X H A U S T - N I ~ ~ ~  

- --DAY - -  
3 -FLW-2 -EXHAUST -NIGW 

L-FLMX-1-IWAKE -DAY 

bFLMX-l-INTAKE-hTGHT 

&-??LXX-Z-INTAKE-DAY 

Lt-FLMx-2-INTAKE-NIGHT 

&-FUX-~-EXHAUST -DAY 

IJ -F-LXX-~-E~AWST -NIGHT 

Ir-F'LXX-2-EXHAUST-DAY 

'.-FLFX-2-EXHAGST -XIGXT 



Somce: P l u t o n i a  I I ?Fm?xr cf t e s t s  over 

I Location: CKR Sld.Fllter ' # 
TorJers I Tests 

~ 

29 

1 

29 

5 9 

0 C 

7 i: 

0 3 0 

0 0 0 



I 
I 

I 
t- 
i 
I 

lfl.28 3 i 22 i o  0 I 0 I n I 7 

I 
EXHAVST STACKS 

I 
- 

I I I ! 

9130 
i I _ .  

22 j o  0 I 1 I 0 I 0 
I 

9149 0 
! I I 

! I I 
. 5  i o  o i  0 I .  0 

-. 

I 



185- 9 

AIRBORNE CONTAMINATION TESTS 

From:- 4/1/63 

To : -- 4/30/63 - M. A. C. fi.7xlD3d/m-tA2 

A?RIL LlARCH ' APRIL 1 AFRIL 

L 

HIED FISSIMl 

913Q 

Source: PRODUCTS I Number I ?;umber of Tests ' Highest 1 Averase 
- .  

22 I o  0 I 72 I 41 ,27 

-- 

Average 

I 

I 1 i 
I 

I I I I I 

I 

I ! I I I 

I I 
I I ! I 

i 
! 



AIIBORNE COI4TAKINATION TESTS 
&Om: 4/1/6-? - M.A .C. : 
To 

PlutoniylQ Number of tests over April Source: 

# 6.8 d / d 3  Highs4 Location:CMR Bld. Filter 
Towers 

, d/d. 

LMX-1-EXHAUST -NIG 

+ 
I 



I Nanber of t e s t s  over I H.!. .s. 
Towers I Tests , 

- Wing 7 Reef- Say 
4 

Wing 7 Roof- Night 
0 0 0 



Month Report #2 (continued) 

SpEcIAL PROBLEMS~ 

6. 

7. 

8. 

9. 

10. 

A review of a proposed operation by CMF-5 was made jo in t ly  with H-5 
(Robert Mitchel). The operation involves use of a very t h i n  pu f o i l  
i n  an attempt t o  photograph it w i t h  the Electron'rnicroscope located 
i n  room 2048B. 
A loose bol t  i n  an airlock i n  a drybox chain i n  7123 apparently wzs 
the  cause of considerable surface contamination discovered under the  
drybox. 
Dryboxes i n  wings #3 and 5 were a l so  examined(those with pneunatic a i r  
locks) and none were found with loose bolts. 
Mr. Purtyman, USGS, has positioned meisture tubes i n  P i t  #2, Area 
These tubes w i l l  be used t o  observe moisture transport  within the  p i t .  
A short  rad-safe t - l k  was given the  Plumber Crew(2ia) a t  t h e  CMR Bld. 
on 4/18. 
A multffifiication fac tor  has been given by IXlmmer for use i n  counting 
act ivated charcoal f i l t e r s  from Stack #2, Wing Nine. 
t o  be counted on t h e  external probe, shelf  #6. 
on these f i l t e r s  i s  assumed t o  be due t o  Iodinel31. 

After the bol t  was tightened no fur ther  contaminatbn was found. 

"G". 

The f i l t e r s  a r e  
The ac t iv i ty  detected 



Source: PLUTONIUM 
L o c a t i o n : C X R  B l d .  Filter 

T o w e r s  

r.umi 
Number of tests over 

# 8.E d / e 3  H i g h e s 3  
T e s t s  . . dim/%. 

- 2 - A W - 1 - 1  h T A E  - M Y  

2 - F D X - l - I W A E - h T G H T  

- 2-FLMX-2-INTA!E-NIGKr 

2 - F W  -1-EXHAUST - M Y  

2-FLMX -1-EXHAUST -h?GW 

- 2-FL!!-2-EXHAUST-DAY 

2-FLMX-2-EXHAUST -h?GHT 

- 
~ - F L F X - ~ - I W A K E - ~ T G ~  

- , t - F M - 2  -INTAKE-DAY 

3-FWX-2-IRl’AKE-NIGWl’ 

~ 3-FL~-l-EXHAUST-DAY 

I 3-FLMX -1-SXHAUST -NIGHT 

3-FLMX-2-EXMUST-NIGKr 

I+-= -1-IM’AKE -DAY 

~ I+-XNX-1-INTAKE-NIGhT 

20 

20 

20 

20 

h-FLMX-2-INTAKE-DAP 

b-FLMX-2 -INTAKE -NIGHT 

L-FWX-LEXHAUST-DAY 
~-FL!!-~-EXXUST-NIGHT 

~ 4-FLYX-2 -EXHAUST-DAY 

c ’ ’TRX-2-EEIAUST-NIGHT 

3 

0 

24 

0 

0 

0 

1 

0 

0 

0 

.-- 0 

20 3 

20 I 0 

20 

20 

0 

6 

20 2 





AIRBORNE CONTAMINATIOX TESTS 

TO : - -- -- 
From: - 3/1/63 

M .  A. C .  -/,,, -!&e 

I 

9104 4 5  

3 
krch Feb. I March I 

0 0 i 0 i o  

i o  
I 

1 5  i o  0 0 
I 

9249 
I I I 'I 

.- 

! 

! 

I 14 ! 3  
I I 

#1, 2 8 3 Exhaust ! 

-. Stacks ! 21 
I I ! 

9141 

I i I 
I I I 

I 
1- 

1 

Average  

d 'rn.'M3 
Feb., 

i I 

I 

I i 
I I I I 

I I I 
! I I 

. .  

! i 

L- 

n .  

I 

I 
! I 
! I 

I i 



I 
--.-- ! Number 1 Xumber of Tests { Highest 1 Avera;e - -- Source: 

Location:- 9; om Ud.  Tests iover M. A.  c. d:m:M3 i d  ~ . M S  
Earch eb. I k r c h  , fhrch 

I 

I I 
I I 

I 
I 

I 
I ! ! 

Average 

' Feb. 
d i m @  

9141 . -- 
9145 

- 

<+*pcGc -- 
#I, 2 g 3 Exhaust 

I 
i 15 
I 

5 I '  0 0 I 24 i 17 

5 0 0 I 21 ' I 19 i 

! I I 

I 
I 

28 
I 
! 

I 
I 
I 
! 

I 

I 

I 

31 I 4.050 , 311 I 93 

I 
! 

c- 

I 
I I 

I I _. 

I I 1 I i 
i 

I 

! i I 
1 I I I 

I 



LOS ALAMOS SCIENTIFIC UBORATORY , 

UNIVLRSIlY OF CALIFORNIA 
ALAMOO. NEW MEXICO 

TO : 

FROM : 

SUBJECT: 

SYMBOL : 

9. 

10. 

11. 

12. 

13. 

OFFICE MEMORANDUM 

DATE : 
ReviewedllabCou* 

(Continued) 
favourably , d t h  Hankin's detector. It read a b i t  higher t h i s  
was not too h p o r t a n t  i n  t h a t  t h i s  would make any reading taken err  
on t h e  sa fe  side. ' 

Two portable metal barricades and two electric f lasher  u n i t s  were 
received on 3/15. 
r e s t r i c t i n g  access t o  contaminated areas. 
A work order request was sent t o  Eng-4 through the  Group off ice  
requesting metal iddnt i ty  s takes  to be placed by the  disposal wells 
i n  &ea C. Also, a request was made fo r  d r i l l i n g  a 4' diameter well 
i n  Area C f o r  disposal of ce r t a in  types of materials. 
A f i r e  was reported a t  the Chemical Disposal p i t  a t  Area C a t  4145PM 
on'3/15. The blaze was found to  be confined t o  the p i t  bottom and was 
alhowed t o  burn i t s e l f  out. 
There have been several instances where samples received a t  the  CMR 
bui!ding have been checked and found t o  have d i f fe ren t  gama fluxes 
than those indicated on t h e  monitor's tag attached t o  them. lhe 
problem has been didcussed wi th  h. Romero, DPWsst, and D-r. It 
was decided t h a t  hereever possible m e r ' s  conversion tab le  should 
be used, but t h a t  probably a meeting t o  discuss the problem fur ther  
should be held.  
monitoring--and tagging should be undertaken. 

These a r e  intended t o  be used a s  required for  

It would appear t h a t  a standardization of sample 

92- 



LOS ALAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T V  OF C A L I F O R N I A  
M S  ALAMOS. N K W  MEXICO 

OFFICE MEMORANDUM 

SUBJECT: 

SYMBOL : 

CtB Bld. Section W p l y  Report far the week of 3/& to 3/8/63 

Airborn+ Contamlaation Tests: 
Ho above tole? ance air t e s t a  mere reported for this week. 

Opeclal Air Teats: 
!#fo spec- vere reported. Reports a m  attaohed. 

Eand ard ]Jose Counts8  - Ro coanta uere reported. 

Contamimted Accidents ana/ or Incidents: 
N o m  rere reportad. 

Oeneral: 
1-m am vacation on 3/5(qirr), 3/7(*.)d on sick leadkllr.) 

3. am m 3/8. 
on vacation on 3/4(PH) and fm the rest'of the  wek. 

sick lean, 
4. . c.r"", was on sick &=fe on 3/5(Pn), 3/6(k) .nd on vacathn 

on 3 7-80 
5. John Schroer uaa on vamtitm on 3/74. 
6. An exhaust filter on the air eabaut Ilna from room8 l1l21-23 to the 

main air  exhaust line was c u d  this mek. The mrk was done by CMB-7 
and a Health-Physics Surveyor aeaisted. 

7. Continued decontamination of ff4 basemnt -(center section) awaits 
a "go&adn approval from E n g 4  &roup offlee. 

0. B.J. Eiller spent a l l  day on f i  on a tour of the areas vbre the 
amrgezmq &aimtor klcme ore h a t e d .  

9. Another releaso of I@ fhm Stack #2, Wing Him, occurred in the after- 
won of 3/4. Snar s.%uples were cbmrted(taken from a r d  the CNR Bld.) 
a d  no ackirity was i d .  The charcoal filter i n  the stack aaqpler 
nas counted who estimated that about 0.1 ldcrocnrie was on the 
IYl ter .  A chudoal f l l t e r  installed in tis oeU(#g) exhaust l ine by 
W-lb and H-5 apparently did not hold up all of the radioiodiae. 
The CMRBld. Section viewed a film on the SL-1 Reactor accident on 3/6 
at HRL B l d .  
The apparent cause of the i l o o r  contanation in &3(.enter part of 
wing #b basenmnt) l a  belbmd t o  be due to two vertical m u m  lines 
extendillg dcvn &om the house vac line. Both lines =re r e d  and 
the openimgs capped off this week. Both linea bad valves at the bottom 
and om valve ccdd have been opwad, releesing condensate onto the floaP. 
A visit waa sade t o  new Signa Bld. on 3/7 t o  investigate the problem of 
nunpackageawn sllghtly contaminated trash. It was decided to urn the 
B m i  truck(#b67)Pna the Z i a  Laborers t o  m a  the rvrterlal t o  the dump. 

' lo. 

ll. 

12. 
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AIRBORNE COhTAMINATION TESTS 

From - 2/1/63 

Source: FW3D~iCTS I Number Xurnber of Tests  I Highest I Averase , 

Location: \'JG.9sCMl rjL[X;.tTests djm/'M3 1 d &M3 !over M. A. C. 
FEB. JAN q E?. I FEB. 

I 

3 To : - 2/28/63 - M. A. C ,  : 6.7~10 d/m-a 
! S E D  FISSION 

Average 
d'rn?M3 

JAN. 

I 

9 i w  

I 9141 ! 4 l  ' 0  

4 [ o  o !  18 ! 10 j 21 

! EXHAUST 

I ! I I i 

- 

- 

- 
.- 

- 

-- 

+---- 
! ! ! i 

I ! I 

I 

! 
I 
I 

! 
I 

I 
! '  I I 

I I 
I 

I- __ 
I j 

I 

I-. I I I I 

i I i 
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I 



Source: 
Location:CE! Eld. Filter 

Towers 
- 

2 -.W-l-I%TAKE-DAY 

2-FIXX-2-1NTAKE-NIGKl' 

2-FLNX-l-EXiiAUST-DAY 

2 -FLMX -1-EXiUST -NIGHT 

- 2-FM-2-3XHAIJST-DAY 

2 2LMX-2  -EXHAUST -!!!OW 

- 
3 -FT2~-1-IYTTAKE -NI GHT 

?-FLIlX-2 -1NTAE-DAY 
I 

3 - m x - 2  -INAKE-K~GHT 

3-FLW-I-EXHAUST-DAY . 3 -FLMX-l-EXHAUST -NIGHT 

' -my 
3 -FLNX-2-EXHAUST-hTGKl' 

~-FLMX-~-IWAKE-MY 

h-FLMX-1-INTAKE-hTGHT 

I LI-FL~-~-INTAKE-DAY 

h-F.WX-2-1hTAKE-NIGHT 

~-FTJX-~-EXHAUST -DAY 

b -l?fJ!X-l-EXHAUST-NIGIfT 

. h-F'LMC-2-ZXHAUST-DAY 

c PLFX-2-EEAUST -NIGHT 



Sozirce: I I F!uinber of tests 'over I 
Location: CXF! Eld.7ilter i T{,t, 1 MA.[:. 

Towers 
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9149 1 5  I o  0 ! 35 ( 2 3  
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EXHAUST #1,2 e 3 1 2 3 1 -  i - I 329 I 74 
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AIRBORNE CONTAMINATION TESTS 
From: - 1/1/63 

3 TO. : -. 1/31/63 M. A.  C.: 66.0 d h - ? d  

9130 

: 
Source: L!ANIUP Lhrumber I Simber  of Tests Highest Average Average - -- 

I ! 
0 ' .  0 21 1 0 0 i o  

I Location: Wq.g..cMR BLDG.!Tests I over M. A. C.  djm!MY I d .in I d'm,'M3 
I JAN. DEC . i JAN. I JAN. I DEC. 

-- 
EXHAST #1,2 83 

-_.- 

8- 

i I 

9104 j 3  1 0  0 I 0 I o  

23 I - - I 0 I o  - j o  
i 

! ! 

I I i 
i ! I I 
I 
--7- 

I 

I I I 

i ! 

I I I 
9149 , I 3  : o  0 . I O  I o  i o  i 

I 

I I I 
I ! I I 

I i I 

... 
I 
! 

-- L 
I 

I i I ! ! 



Location:CW. Bld. Filter 
Towers # %.e d/dt?3 Highes Average Avera e 

ci/m/% d / d !  
I 

d/r& Teats 

I -FLMI-Z -INTAKE-MY 

LL-FLMX-Z-I~TAKE-NIGHT 

h-F'IKX-1-ZXHAUST -DAY 

II-FWX-~-EXHAUST-NIOIE 

h-FLMX-Z-EXHAUST-MY' 

-FLKX-2-EX!iALET -?JIGAT - 

- 24 1 0 0 

23 1 '0 0 

24 45 4 4 

24 8 2 3 

I I 1 



9EC. JAN. ! I Ywber of t e s t s  over I JAIi. 

Location: C!!R Sld.7 i l ter  I # M A  .C. Iiighegt 
d/r./h 

! Source : 

7 Tests 



U S  A U M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO9 AUMOS.  NEW MEXICO 

OFFICE MEMORANDUM 

' TO Dean Meyer, Grouu Leader, H-1 DATE : 1/23/63 

John Enders, H-1 

CtdR Bld. Section Heekly Report for the week of 1/111 t o  1/18/63 

FROM : 

S B J E C T :  

SYMBOL : 

Airborne Contaminatim Tests: 
Xa abow tolerance t e s t s  were reported for this week. 

Special A i r  Tests: 
One special vas taken. Report is attached. 

Hand andNose Counts: 
No high counts were reported. 

.. 

Contaminatdd Accidents and/or Incidents: 
None were reoorted fo r  tiis week. 

General: 
1. Wiliie Atencio was on vacation on 1/17 (F'M) . 

Bell aas on vacation on l/l8(pM). tr 
5. 
6. 

was on sick leave on l/l6(P!J). 
was on sick leave on 1/16. 

w a s  on sick lea-re. on l/lb. 
e Zia Boads Section continued digging p i t  #3, Area G, t h i s  week. A 

h'ealth-Physics Surveyor is detailed to  stay a t  Area G wb i l e  t M s  work 
is being done. 
A i r  sanyles  were taken i n  the CMB-13 lab(Basement of wing #3)  during the 
heating aFd rol l ing of D-38 and tungsten powder mixes. 
sanples indicated tha t  personnelwoul&rot have t o  wear Ws?irators during 
these opsrations. 
w l t h  the above observations. 
The 1962 A n n u a l  %port(routine &%a) was  sent t o  the group office on 
1/16. 
The 1962 Annual Report on Solid Ra&oactive Waste Disposal was sent t o  
the group o%%ice on 1/17. 

and pager f i l ters have been reworked and were picired up from HRL Bld 
this week. 
were serj,ally numbered i n  order t o  keep these parts together. 

for radioiodine i s  zero. 
wing #9, u n t i l  the present supply i s  exhaushad. 

Eberline counter i n  wing nine which cculd.be used t o  comt the activated 
charcoal f i l t e r s  used in the stack sampling a t  ning nine. 

7. 
Besults of t b s e  

Mitchel, A-5, observed the operation and cancurred 

8. 

9. 

10. The sampler heads which are t o  be used f o r  holding activihd charcoal 
' 

Because there are several par t s  t o  each holder, t,% holde r e  

11. Dummer has observed tha t  the apparent efficiency of W-70 f i l t e r  pa.wr 
AgN03 f i l ter  paper w i l l  be used i n  82 stack, 

12. CD-7 has been asked t o  provide a shielded external probe for the 



AIRBORNE CONTAMINATION TESTS RevievJedlbb 'OUnd 

From: 12/1/64 v!~g,p7*/E@ 
3 TO : 12/31/64 M. A. C .  : 56.od/m-M 

Number \Number of Tests  Highest \Average 

d/m;/M3 1 d.'m/M3 Tests  lover M.  A. C.  ' 

Source: U R A U ~ ~ ~  

Location: liG.9.cM BUIC. 

Average ' 

d./m/M3 

I 
47 i 

I 
g o 3  I 21 0 0 :  6 

9lo4 21 0 0 I 2 i l  

I 

9060 1 6 1  0 o i  3 1  1 

919 21.1 0 o i  1 0 

9133 ' 9 '  0 O i  7 1  1 
9141 21 0 O I  2 1 

i 

I 
I '  

9 

2 

1 

0 

2 

0 

9149 

9165 

P '  

P#2 a 3 
LOCBAUBT STACIB 

I ! 

I I 

17 I o 0 I e !  1 0 

17 . 0 O I  1 . i  1 0 

20 I 1 '  0 0 

I 

i I I 

I 
I 
I 
I 

I 
I I 

I I 
I 

I ! 
I 

I I 

I I 
I 
I 

I 



'e - - .g 
AIRBORNE CONTAMINATION TESTS 

From: 12/1/54 
TO: ls!-a!a M. A. C.  : 6.n~o~dm-M' 

I 46 
I 

307 TEDcmmoAL?mmR I I 
"cT%AcK I 82 I ' l g  

Source: WIXED FISSION 

Location: . m . q . ~  
PrnmC!cS 

. 165 

9104 

nse mv I IRT 

9133 

rn 

9141 

9163 11 

9165 17 
I 

I 

! 
I I 

i I 
1 

! I 

I ! 
I I 

! 
. .  

I '  I .  
I 
i i 

Number of Tests I Highest /Average 

3 4 I i 3,186 
0 0 I 1,220. i 223 

0. 0 1 W I  I 19 
! I 

Q 2 j 6,& 1 &I 
I 

0 o i  1 6 1  4 
I 

0 o i  3 4 1  lo 

20 I ' 5  I 0 . o  I 

0 0 :  I 74 ' I  20 

Average 

73 

41 

2,601 

17 

17 

8 

288 

5 

I I I 



PIuPom Source: 
Location:CWt Bld.  F i l t e r  

Towers 

- W ! - 2  -1NlAKE -NIGR" 



I I Number of tests over I I I 



I 
AIRBORNE CONTAMINATlON TESTS' 
From: NOV.1,15& - 
T O  : NOV .50,3.%35$ M. A. C. : 66.9c~i-X' 

Source: Ii 

Location: i ~ ~ - 9 : C ~ (  B U S -  

Number 1 Number of Tests Highest i Average 

I over M. A. C .  I d/m/M3 I d. 'm/'M3 
I !?dV. LTT. . I W  I KOV 
I I .  

I 

.Tes t s  

9339 

?lo4 ' 19 

Y 1 P  19 

9133 9 
* 

I 
0 0 I l j  1 ! 

I ! 

I I 
0 0 1  1 1  0 

0 0 1  8 2 
I 

9141 

~ ~~ ~ ~ ~~ 

! ! 
i I 
I i I 
I I 
i i 

I 
I I 

I i 

I I 
I 

19 1 .O I 1 1  0 ' i  

Average 

9149 

9G5 

e 

mmAusr 8TAQL8$,2 di 3 

d,/m/M 3 
CCT 

19 O j  I 1 1 0  - 
19 ' 0 0 1  1 I '  0 

I 0 1  0 

I 

. .  ! 
l 

I I I 

I I 

i s !  

2 

I 

1 

I 
I 
I 

I 
I I 
I 

. 
. _  I 

1 

1 

1 

, o  



AIRBORNE CONTAMIKATION TESTS 
' $OV. 1,1964 From: 

I 

Source: MlXED PISSiOX F E O m  ber 

Location: W.9#C?!3 

h'umber of Tests':  Highest 1 Average ' 

'Tests over Jyl. A. & i d.'rn./M3 1 dirn/M3 

. 9 0 3  I 15 I 4 3 9,504 8,247 

19 I 0 O i  ns . 72 
91.3 19 0 0 1  23j 41 

4 17 

9149 19 I o  , O !  ' &  17 

l9 I 
3.6 I o  o !  4.9 . 288 

9165 19 1 .  0 0 I .  4 '  5 

I t V  I AICV ; ?TOV . .  

I 

I 
m553 19 ' 0. 2 1  4 , q  860 

9ld+ i 

I 
I ! 

3133 9 2 5 !  
r U,M 2,501 

. 1  
I .  

.Q I 9,141 19 0 
I 

i 

I I I 
0 0 .  9 8 

P I I .  
9160 

4 
9163 

I 

M.A.C. .  . To : . J!OL'.p,lg64 

Average 

d,'m& 3 

7,269 

1,613 

94 
21 

b 5 3  
19 

19 

9 '  

. . %  

8 

6.7X103d./m 

, 

I 

I 
I I 
I I 
I i 
I ! 

I 

I 

i 
I i 
I I 

I 

I I 
I 

I 
I 

I 
I 

I 
g o 9  S.W. ! 5 1  

I 

i 1,1421 369 I 3 2  



Source: I Vwhr of tests over 
Location: CFR Sld.Filter 

Towers Tests 



Source: 
Location:CW- 91d. Filter 

Towers 

2-FLYX-l-IYl'TAKE-DAY ' 

. 2-IDIX-l-IhTAKE-NIGHT 

2-FLMX-2 -1NTAE-EGW 

2-M-l-EXHA'JsT-DAY 

2 -FLMx -1-EXHAUST -NIGHT 

- 2 -nMX-2 -EXHAUST -DAY 

2-FLMX-2 -E.WUST -h?GHT 

- 
3-FLMX-l-IYTAKE-NIGW 

P-FW-2-INTAKE-DAY 

3-FWX-2 -1lPIAKE-NIGW 

I 3-M-l-EXHAUST-DAY 

3-FLMX-l-EXHAUST-NIGHT 

- 
3-FWX-2 -EXHAUST -hTGW 

IPFLMX-~-IM'AKE -DAY 

. L-FLMX-LIWNKZ-NIGHT 

- h-FLMX-2-INTAKE-DAY 

h-FLMX-2-INTAKE-NIGHT 

~-FLPX-~-EXHAUST-!IAY 

L-FLMX-l-EXMUST-hTGW 

.CF'L?~X-~-EXWLUST-DAY 

' -FLKX-2-EXHAUST -XIGHT 

Number of tests over 



I Source: - FISSIOl4 Number Number of Tests ; Highest 1 Average 

Location: WG.9,Cm BLDC. Tests over M. A. C. i d.'m:'M3 d'm/M3 
- 7  

OCT . SEPTii OCT. I OCT. 
I 

I 

903 ' i  22 i 1 I 51,147* 7,m* 

21 2* ,1 21,2l8* I 1,613* 

*' I 

I 
I 

9lM 22 1 0 0 1  652 j .  39 
I 
I i 

9130 1 2 2 1 0  0 1  u ,  21 

Average 

d,/rn,4v13 
8EpT. 

1,258 

592 

47 

83 

9141 22 0 0 I 154 19 7 I .  
-- 

9149 I 22 0 0 1  68 I 19 s7 
! 

I ! 9 
I I 

I 
0 41 

6 

!% 

9- - 2 2  l o '  

9 w  n i o  o j  3 2 ,  i 8 

0 1,279 j 
( I 

9163 ' 2 1  i 0 

I I 

19 

118 

4 
I I ! 

EXBAUGT STACKS A,2 63 I 22 I I 2,256* / 106 
I I I I ! 

14 



AIRBORNE CONTAMINATION TESTS 

From: l O / l / 5 4  
3 To : 10/30/64 M. A. C. :f%.Od/m-M 



From: 10/1/54 

To : 10/30/64 M.A.C.: NONE 

Source: 
Location:CMR Bld. Filter 

Towers 



From: 10/1/54 

To: 10/30/54 HONE K.L.C.: - 



Source:'- m m b e r  I Number of Tests / Highest I Average 

1 dim,"M3 1 d.'m/M3. 

I 

Location: WC.3,CM BLW. Tests 

0 I 20,133 1258 

lover M. A. C .  
SEPT. AUC. 1 f i F P r .  SEm . I 

g o 3  a l  1 .-. 
I 

22 ! '  1 0 ! 7.453 I 552 

91011 

Average . 
d.'m/M3 

AUG. 

213 

12 
I .  ! i o  0 I 315 j 47 1 48 
I I .21 I 

' 9130 

9141 

I 
21 0 843 ! 83 5 

21 1 0 0 I 45 .. I 7 

I 
! 

I I 
8 

I 

' 9149 

9160 . 

9153 

9165 

Y 
I 

EI(HAusT s m  
#lJ2 b 3 

I . .  
353 6 

I 
.- 

0 '  I 
19 3 I 21 I 0 0 1 '  l e 1  

21 

I ---- . 

.- 
18 ! 0 o i  l J 1 4 2  I ' 118 5 

I ! 

I 

2 
_. .. 0 0 1  , 19 1 4 

! 
! I 

I 
I 117 I 14 2 

I I i 

I 

I I 22 

I I 

I .  

1 
I ! 
I I .  

I ! 
I 

i I 

I 

I 

I 

I 

i 

I I 

I I 
I I 

L . 
I 

I 

I 
~~~ ~ 

I 9.9% I 514 mAcK #!+I.! 22 I , :  

ACTIVATED cmcoI?r. 131) 

I I 
68 

I -  

. . .  I i 

. i  I 
I 



AIRBORNE CONTAMINATION TESTS 

From: 9/1/64 

TO : mom 

Location: vO.9,CMR BUT ests I d;m/M 3 id-'m/M3 over  M. A. C.  
SEPT. Am. 1 m. , SEPT. 

I I 

Average 

91w 

91 9 

9141 

d!m/M3 
AUG. 

I ' 2  ! 1  
a 1  

2 1 1  0 0 1  1 2  ! .  1 

I 0 ' i  
I 

I I 

I a 0 I 1  1 O .  1 '  ' 

1 

i I 
! 

I I I 
I 

I 

i 

! 

I 
I 

I 
I 

I 
I 

I 

1 

- 0 

0 

0 

0 

I 

I I 
I I 

I I 
I I 1 

I i 

! I I ! i 

I 
I I 
i I .  ' 

I I 



H.A .: .: mm To : 9i30ia ' . - 
Source: 

Kmber of tests over 
# 8.8 d/n&3 

Location:CW. B l d .  F i l ter  
Tcwers 

Tests . 

3-FWX-2 -EXHAUST-h?GKP 

Ir -FLMX-l-I WMKE -iIAY 

. Ir-FLMX-1-INTAKE-hTG:XT 

- FLMX-2 -INTAKE-DAY 

JJ-FLMX-2 -1LTAKE-NIGW 

Ir - F L F ~ [ - ~ - E ~ u s T  -DAY 4 

Ir-FLKX-2-EXHAUST.-DAY 4 

Ir-FLVX-l-EXIUUST-hTGtR 

't-FLXX-Z-E.YHAUST -YIGHT 

Y ' 10 1 1  

I- --- =++= 
0 0 0 

1 - 
1 1 3 

I 

I I I 



-Labcounsel PuMiclyRekasabk I 

I FTunber of t e s t s  over 
FA .P,. 

Solrrce : 
Location: C M  5ld.Filter 

Towers 

m. ' SIZPT. ALE. I ! 

0 ' 0 0 
I 

1 1 1 
I I 

I 
I 

0 0 .  0 

0 0 0 

0 0 0 '  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C A L I F O R N I A  
LOS ALAMOS. N E W  MEXlCD 

OFFICE MEMORANDUM 
TO &an !;eyer, Zrac;: k a  ..el-, !:-1 DATE: q/?a,!GL 



Reviewed/Lab Coun 
AIRBORNE CONTAMINATION TESTS p,,bricb R ~ ~ ~ G & $ $  

hl. A. C .  : 65.0 a/m-M3 

From:- mum 1,1964 I d  
To : -_ AuGm.31,19i4 - 

i I 

- i 
I -I 

I : .  

I ! I 

I I 
I . I  

I 
' I  

I 

. I  I 
! o  ! 1 
I ! _  

0 1  1 
I 
I I 

9s5 19 j 

I I 

I I I 
I 

! - I I 
! I 

I I !I - 
i 

I ' +  

I I 

I 
I ! 

I I 
i ! I 

I 

I 

i I 
i I 

! 

I I 

I 

I I 
I I 
I I 
I I : i  

I 
I I I 

I I 

---+ 
! 



! AUG. JULY' AiRi. I AUG. 
! 
I 

I 
I I 

0 

JULY 

I i I 
i o I  # I !  48 I I '  

I : pw I 
I I 
I 

I I 
I I 

I ' I  
I I 
i 

rnACIc#?(X : 20 

I ......- 
I 

I 
I 

I 
i 

I " -. I 
_t_ 

I 
I I I 

I 
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TO C 

FROM I 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNlVLRSlTY OF CALIFORNIA 

109 ALAMOS. NEW MEXICO 87S44 

: r  - 
I r z  

Hazardous Chemicals Disposal Pie- Usage, 1st quarter, 1972 
*. .\- : . . .  . .  

. . ... . . - .. .. . . .\.: '";- I .: 
I 

t . -  . 
. .. . . . T. '7 .;-: 

I ~ . I ..-.. 
H- 3 

. _  
Metals and Salts . . .  

. .  .- 
1/2 lb .  lithium hydride w r  _ _  U P  . .  j 

. 1 lb. mercury i n  sealed tubes (sorry, our goof) , 
5 lbs.  magnesium 
1 ton small dia piping, containing sodium I 

- -.I 
1/2 lb .  magnesium 
4' dla 20 l g  s t ee l  tank, 50-100 lbs. sodium. 
15  lbs. mercury contaminated glassware 
5 lbs .  sodium dichromate 
5 lbs. barium 
1/2 lb.  zirconium chips 
1/4 lb.  samarium 

-i - . -  . . . . . .  

- - 
I .  ..-. - .. . - -:. _ _ . , . _  .____I._ . ---. . . . . -  

Reagents 

2 lb .  pyrogallol 
24 lbs. sodium bisulphite 
1/2 lb. phosphorus 
1 gal. hydrogen peroxide 

Acids 

1 gal. hydrogen chloride 
3 gal. unknown acid 
2 gal. acet ic  acid 
1 qt.  sulphuric acid 

Gases 

10 ' ' sma l l "  propane cylinders 

- 

Organics 

70 l b s  . epoxies 
35 gal.  unknown o i l s  
3 gal. methanol 
1 gal. "BENZIN" 
1 gal. ether 
1 gal. acetone 
1 gal.  amyl acetate 
1 gal. dimethyl sulfoxide 

I 

I 



2 gal. isopropyl alcohol 
165 gal. ethanol (to react sodium in large tank) 
1 gal. methyl anhydride 
1 gal. tetrahydrofurane 

Other 

30 lbs. unknown s o l i d s  
5 gal. unknown liquid 

Note 

A fire was accidentally started at 4 PM on Mar. 22, and it burned till 
noon March 24th, consuming an indeterminate quantity of material in the 
pit, including wood and paper packaging. 

- 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

R e v d l L a b  counsel 
I kbl$bT?r#2 z. u)?I AUMOS. NEW MEXICO 871.4 

OFFICE MEMORANDUM d 

I 
TO : Harry Jordan, H - 8  DATE: June 30, 1972 

FROM : T . E .  Ehrenkranz 

SUBJECT: 

SYMBOL : 

HAZARECUS CHENICAIS DISPOSAL 

E- 3 

USAGE, SECOlD QU-, 1972 

MXTALS & SALTS 

Chromous Chloride 
Zirconium Oxide 
Sodium 
Zirconium 
Unknown 
Mercury, Cesiuq, Potassium allog, 
Glass, Mercury eontaminated 
Sodium ( i n  apparatus) 
Lithium hydride 
Potassium ehloride 
Lithium 

REAGENTS 

20 lbs. 
5 lbs. 
1 l b .  
15 lbs. 
30 lbs.  
1 lb .  

30 lbs. 
25 lbs .  

1 lb. 
15 m. 

I 

Potassium Acetate 23 lbs .  
P o t a s s i n  bdrosulphate  10 lbs .  
Hydrogen p r o x i d e  25 lbs. 

Anion Bxchange Resin 30 lbs.  
Reagents from GMX-9, about 250 lbs. 
The above includes, through our oversight, 

Sodium Cyanide, 
Potassium Cyanide, 
Potassium ferrocyanide, 

Pydridine 1 qt. 
AcQtit A&ydri.de 1 qt. 

... -- 9e 

ACIDG 

Dichloroacetic 
Hycirobromie 
Unknown 
Hydrochloric 

ORGANICS 

Napthalene . 10 lbs .  

- 

I 

I .  
Methyl Cyclohexane 
Photo- ehemicals 

1 gal .  
100 lbs .  

http://A&ydri.de


1 

Methyl eyclo p r t a n e  
Octyl dlcohol 
Trioxy Hethylene 
Sa lyc ylaldekyde 
Pa in t  Solvent 
Bromobenzene 
Acetonitrile 

2 gal. 
6 gal. 
10 lbs. 
5 lbs. 
2 gal. 

1 qt. 
1/2 qt. 

130TE: 

TEE:rj 

FIRE AT THE PIT 08 MAY 3, AND AGARN IN J"3, DATE NOT LOGGED. 

H+3 Copies: Chrono 
Waste Disposal Log 
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ENVIRONMENTAL SURVEILLANCE AT LOS ALAMOS 
DURlXG 1977 

Environmental Surveillance Group 

ABSTRACT 

This report documents the environmental monitoring program conducted 
at the Los Alamos Scientific Laboratory (LASL) in 1977. Data and inter- 
pretation show that  radiation and radioactivity in the environment as  a 
result of LASL operations were a t  levels well below applicable U.S. Depart- 
ment of Energy guidelines. The radiation doses attributable to LASL opera- 
tions potentially reeeived by members of the public were small hactions of 
naturally present background radiation. Data on non-radioactive releases 
from LASL operations were collected and compared, where appropriate, to 
federal and state standards. Emuents from several sanitary sewage treat- 
ment facilities exceeded discharge permit requirements. The chemical 
quality of some surface and shallow ground waters is influenced by LASL 
f l u e n t s .  The quality of the municipal r a t e r  supply from the deep ground 
water aquifer has not been affected by LASL operations and met all ap- 
plicable standards. Results of several special studies provide understanding 
and documentation of certain unique environmental conditions in the LASL 
environs. 

I. INTRODUCTION 

This report documents the results of the environ- 
mental monitoring program conducted a t  the Los 
Alamos Scientific Laboratory (LASL) during 1977. 
In keeping with Department of Energy (DOE) and 
Laboratory intent to describe and document the 
possible influences of operations on the environ- 
ment, this report provides data and interpretation 
of environmental conditions in the vicinity of LASL. 
T h e  Laboratory is administered by the University 

of California for DOE, under contract W-7405- 
EXG-36. The LASL environmental program, con- 
ducted by the Environmental Surveillance Group, is 
part of a continuing investigation and documenta- 
tion program. 

Since its inception in 1943, the Laboratory's 
primary mission has been nuclear weapons research 
and development. National security programs in- 

clude weapons development, laser fusion, nuclear 
materials research, and laser isotope separation, as 
well as basic research in the areas of physics, 
chemistry, and engineering that support such 
programs. Research on peaceful uses of nuclear 
energy has included space applications, power reac- 
tor programs, magnetic fusion, and radiobiology and 
medicine. In more recent years other programs have 
been added in astrophysics, earth sciences, energy 
resources, nuclear fuel safeguards, lasers, and' , 

biomedical and environmental research. 
A unique combination of facilities which con- 

tribute to the various research programs exists at  
Los Alamos. These facilities include the 800 MeV 
proton accelerator, a tandem Van de Graaff ac- 
celerator, the Laser Laboratory, the Magnetic Fu- 
sion Laboratory, a flash radiographic facility, and a 
10 megawatt research reactor. Some of these 
facilities encourage participation and joint projects 
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by researchers from other laboratories and research 

In August 1957, the LASL site, encompassing 111 
km', was dedicated as a National Environmental 
Research Park. The .ultimate goal of this regional 
facility is to encourage environmental research that 
will contribute understanding of how man can best 
live in balance with nature while enjoying the 
benefits of technology. Park resources are made 
available to individuals and organizations outside of 
LASL for the purpose of facilitating self-supported 
research on those subjects deemed compatible with 
the LASL programmatic mission. 

. facilities. 

A. Physical Setting 

The Los Alamos Scientific Laboratory and the ad- 
jacent residential areas of Los Alamos and White 
Rock are located in Los Alamos County in north- 
central New Mexico. about 100 km NXE of Albu- 
queque and 40 km XW of Santa Fe by air (Fig. 1). 
The 111 km' Laboratory site and adjacent com- 
munities are situated on the Pajarito Plateau. The 
Plateau consists of a series of mesas separated by 
deep canyons cut by intermittent streams that run 
eastward from an altitude of about 2400 m (7800 ft) 
a t  the flank of the Jemez Mountains to about 1800 
m (6200 ft) a t  the eastern margin where it ter- 
minates above the Rio Grande valley. Most 
Laboratory and community developments are con- 
fined to the mesa tops (Fig. 2). .The surrounding 
land is essentially undeveloped with large tracts of 
land north, west, and south of the Laboratory site 
held by the U. S. Forest Service and L. S. Park Ser- 
vice. Indian pueblo lands border the Laboratory to 
the east. 

All Los Alamos County and vicinity locations 
referenced in this report are identified by the long- 
established LASL Cartesian coordinate system, 
which is based on English units of measurement. 
This system is standard throughout the laboratory 
but is completely independent of the U.S.G.S. and 
New Mexico State Survey coordinate systems. The 
major coordinate markers shown on the maps are a t  
10 000ft (3.048 km) intervals. but for the purpose of 
this report they are identified to the nearest 1000 f t  
(0.30 km). The area within the LASL boundary is 
considered a controlled area because DOE has the 
option to completely restrict access. This control 
can be instituted when necessary. 

B. Geology-Hydrology 

The canyons in the Laboratory area are formed 
from the relatively soft Bandelier tuff composed of 
ashfall and aahflow pumice and rhyolite tuff that 
ranges from nonwelded to welded. The tuff is in 
excess of 300 m thick in places a t  the western part of 
the plateau and thins to about EO m toward the east. 
It was deposited as a result of a major eruption of a 
volcano in the Jemez Mountains to the west about 
1.1-1.4 million years ago. 

Beneath the tuff are the older volcanic rocks of 
the Tschicoma Formation (western portion) and the 
Chino. Mesa Basalts (eastern portion) or the 
fanglomerate Puye Formation (central portion). 
T h e s e  format ions  a l l  l ie on t o p  of t h e  
siltstonehandstone Tesuque formation which ex- 
tends on across the Rio Grande Valley and is in 
excess of 1000 m thick in  places. The basement 
rocks are Precambrian granites. 

Los Alamos area surface water is primarily inter- 
mittent stream flow. Springs on the flanks of the 
Jemez Mountains supply base flow to the upper 
reaches of some canyons, but the amount is insuf- 
ficient to maintain surface flows across the 
Laboratory area before it is depleted by evapora- 
tion, transpiration and infiltration. Runoff from 
heavy thunderstorms or heavy snowmelt will reach 
the Rio Grande several times a year. Effluents from 
sanitary sewage, industrial waste treatment plants, 
and cooling tower blowdown are released to some 
canyons at  rates sufficient to maintain surface flows 
for as much as 1.5 km (0.9 mi). 

Ground water occurs in three modes in the Los 
Alamos area: (1) water in alluvium in the canyons, 
(2) perched water in basalt, and (3) the main aquifer 
of the Los Alamos area. 

Ephemeral stream flows in the canyons of the 
plateau have deposited alluvium that ranges from 
less than 1 m to as much as 30 m in thickness. The 
alluvium is quite permeable in contrast to the un- 
derlying volcanic tuff and sediments. The intermit- 
tent runoff in the canyons infiltrates into the 
alluvium until its downward movement is impeded 
by the less permeable tuff and volcanic sediment. 
This results in a shallow alluvial ground water body 
that moves downgradient in the alluvium. As the 
water in the alluvium moves downfladient, it is 
depleted by evapotranspiration and movement into 
the underlying volcanics. 
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In lower 1.0s Alamos and Pueblo Canyons a local 
body of perched water is formed in the basalts by 
water infiltrating from the alluvium into the un- 
derlying vnlcanics. This perched water discharges 
into Los Alamos Canyon west of the Rio Grande. 
This is the only perched water body beneath the 
plateau known to lie between the water in the al- 
luvium and the main aquifer. 

The deep aquifer below the layer of tuff in the Los 
Alamos area is the only aquifer in the area capable 
of serving as a municipal water supply. The surface 
of the aquifer rises westward from the Rio Grande 
within the Tesuque Formation into the lower part of 
the Puye Formation beneath the central and 
western part of the plateau. The depth to the aquifer 
decreases from 360 m along the western margin of 
the plateau to about 180 m a t  the eastern margin. 
The water is under water table conditions in the 
western and central part of the Plateau and under 
artesian conditions in the eastern part and along the 
Rio Grande. 

The major recharge area to the main aquifer is the 
intermountain basin of the Valles Caldera. The 
water table in the caldera is near land surface. The 
underlying lake sediment and volcanics are highly 
permeable and recharge the aquifer through 
Tschicoma Formation interflow breccias and the 
Tesuque Formation. The Rio Grande receives 
ground water discharge from springs fed by the 
main aquifer. The 18.4 km reach of the river bet- 
ween Otowi Bridge and the mouth of Rito de Frijoles 
receives an estimated 5.3 to 6.8 X 10' ma annually 
from the aquifer. 

C. Meteorology 

Los Alamos has a semiarid, continental mountain 
climate. The average annual precipitation of 46 cm 
(18 in.) is accounted for by warm-season orographic 
convective rain showers and winter migratory 
storms. Seventy-five percent of the annual total 
moisture falls between May and October, primarily 
as thunderstorms. Peak shower activity is in 
August. ?he annual average of 62 thunderstorm- 
days per year makes this area equivalent to the Gulf 
Coast states in thunderstorm occurrence. Winter 
precipitation falls primarily as snow, with annual 
accumulations of about 1.3 m. 

Summers are cool and pleasant. Maximum tem- 
peratures are generally below 32% (-90°F). and a 

large diurnal variation keeps nocturnal tem- 
peratures in the 12-lYC (54°F-59'Fl range. Winter 
temperatures are typically in the range from -10°C 
to 5°C (14OF-41'F). hlany winter days are clear 
with light winds, and strong solar radiation makes 
conditions quite comfortable even when air tem- 
peratures are cold. The annual total of heating 
degree d a y  (degree days per day = 18.3'C -daily 
average temperature in degrees Celsius) is 3j00, 
with January accounting for over 610 and July and 
August averaging 0. A summary of 1977 weather is 
given in Table I. 

Major spatial variation of surface winds in Los 
Alamos is caused by the unusual terrain. Under 
moderate and strong atmospheric pressure dif. 
ferences, flow is channeled by the major terrain 
features. Under weak pressure differences, a dis- 
tinct daily wind cycle exists. The interaction of 
these two patterns gives rise to a westerly flow 
predominance on the western part of the Laboratory 
site and a southerly component a t  the east end of 
the mesas. 

Historically, no tornadoes have been reported in 
Los Alamos County. Lightning, however, is common 
in the vicinity of the Pajarito Plateau. Local 
climatological records indicate an average of 62 
thunderstorm-days per year. Lightning protection 
is an important consideration applied to each 
facility at LASL. 

D. Demographics 

Los Alamos County is demographically different 
from the surrounding area. With a population es- 
timated a t  19 500, it is characteristically urban in 
nature, surrounded by more rural communities 
relying on farming and cattle and sheep herding, 
primarily in the valley areas. Two residential and 
related commerical areas exist in the county (see 
Fig. 3). Los Alamos, the original area of develop- 
ment, has a n  estimated population of 13 500, while 
White Rock has about 6ooo residents. Commuting 
and general traffic is served by State Road 4, which 
runs through White Rock. and Loop 4, which runs 
through Los Alamos. .Two federally owned roads, 
East Jemez and Pajarito Roads, cross this site and 
are normally open to public use. About one third of 
those employed in Los Alamos commute from other 
counties. Preliminary 197i population estimates 
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place 98 000 people within an 80 km radius of LOP 
Alamos. 

E. Waste Disposal 

LASL's activities are carried out in 30 active 
technical areas (TA) distributed over the LASL site 
(see Fig. 3). These facilities include hundreds of 
potential sources of waste effluent. However, 
processes with potential for significant releases are 
confined to only a few locations which are rigorously 
controlled and monitored. 

The bulk of liquid radioactive waste from several 
major technical areas is routed to the central treat- 
ment facilities by a collection system that is com- 
pletely separate from the sanitary sewage system. 
Radioactive wastes a t  remote locations are collected 
in holding tanks from which they are periodically 
collected and transported to the Central Waste 
Treatment Plant for processing. Radioactivity is 
removed a t  the treatment plants by physico- 
chemical processes that results in a concentrated 
sludge subsequently handled as solid waste. The 
treated effluents are then released to canyons. 

Between 90% and 95% of the total radioactively 
contaminated solid waste volume from the 
Laboratory is disposed of by burial a t  the waste dis- 
posal area, TA-54. The remaining 5-1096 is classed 
as transuranic waste and stored retrievably. En- 
vironmental containment is provided by the dry 
geologic formations of the burial ground. Wastes 
containing significant amounts of tritium receive 
added containment engineered by special packaging 
in asphalt-coated, sealed metal drums. 

Airborne eMuents are discharged from a number 
of facilities after receiving appropriate treatment 
such as filtration for particulates, catalytic conver- 
sion of tritium, or decay time for short-lived activa- 
tion gases. 

F. Monitoring 

Routine monitoring of radiation, radioactive 
materials, and chemical substances is conducted on 
the Laboratory site and in the surrounding region to 
assure compliance with appropriate standards and 
early identification of pcesible undesirable trends. 
This monitoring is in the environment and serves as 
a check on the specific effluent release points such 
as the radioactive waste treatment plants and the 
various stacks at nuclear research facilities. 

Exposure from external penetrating radiation 
(primarily gamma radiation) in the LASL environs 
is monitored a t  stations equipped with ther- 
moluminescent dosimeters (TLD). Atmospheric 
radioactivity samples were collected on a biweekly 
schedule at continuously operating air sample sta- 
tions in Los Alamos County and vicinity. Monitor- 
ing for surface and ground water radioactivity 
provides routine surveillance of the possible disper- 
sion of eMuents from LASL operations. (Regional 
surface waters within 75 km of LASL are sampled to 
ascertain natural levels of radioactivity in water of 
the area.) Soil and sediment samples are also collec- 
ted from the area for analysis. Sampling stations in 
Los Alamos County and ihe Rio Grande Valley are 
set up to monitor locally produced lwdstul'k. prin- 
cipally fruits and vegetables. 

11. SUMMARY 

This report presents the results of the LASL en- 
vironmental monitoring programs for 1977. Data 
and interpretive comparisons are included for: 

.penetrating radiation 

.radioactivity in air, water. soil, and foodstuffs 

.radioactivity in airborne and liquid effluents 

.chemical contaminants in airborne and liquid ef- 

.chemical and radiochemical quality of the water 
fluents 

supply 

Several special studies on environmental conditions 
at Los Alamos are summarized. 

Penetrating radiation in the Los Alamos area out- 
side the LASL boundary averaged 127 mrem/yr. 
This level is because of multiple sources of natural 
radiation and LASL operations do not contribute to 
the total. Penetrating radiation a t  on-site locations 
near facilities emitting radiation reached a max- 
imum of about 609 mremlyr. The annual mean con- 
&mtration of tritiated water vapor in air a t  
perimeter locations was 23 X lo-'* aCi/ml, about 10 
X 10." WCVrnl higher than background measured 
at regional stations, showing some effect of 
laboratory effluents. The mean concentration at  
perimeter locations is about 0.01% of the applicable 
uncontrolled area concentration guide (CG). (Un- 
controlled area concentration guides represent 
levels of radioactivity considered acceptable in air 
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breathed or water ingested by members of the 
public and were derived to insure that continuous 
breathing of air or drinking of water containing 
radioactivity at the CC levels would not receive 
radiation doses exceeding the Radiation Protection 
Standards [RPS]. see Appendix A.) Atmospheric 
long-lived gross-alpha and gross-beta mean concen- 
trations in the LASL environs were 1.2 X and 
197 X lo-" pCilnil, respectively, both 2.0% of their 
respective uncontrolled area CGs. Cross-beta ac- 
tivity reached a maximum during September, shor- 
tly after the detonation of an atmospheric nuclear 
test by the People's Republic of China. The max- 
imum beta activity concentration was about 8% of 
the appropriate CC. The atmospheric rrmPu mean 
concentration off-site in the LASL environs was 
about 26 x lo-" pCilml, which was 0.04% of the 
uncontrolled area CCs. The aasPu mean concentra- 
tion was slightly higher than the value taken to 
represent regional background (though not 
statistically different) and may reflect the release of 
rrsPu from LASL operations. The airborne radioac- 
tive effluents of possible maximum concern were the 
activation products "Ar, "C, W ,  and "0, released 
from the research reactor (TA-2) and the linear ac- 
celerator a t  the Los Alamos Meson Physics Facility 
(LAMPF. TA-53). Maximum concentrations for 
these isotopes at  the Laboratory boundary and oc- 
cupied locations were theoretically calculated using 
atmospheric dispersion models in order to estimate 
doses. 

Radiation doses to members of the public (-0.1 
mrem/yr or greater) attributable to radioactive air- 
borne effluents from LASL operations were 
calculated from these measured or theoretically es- 
timated concentrations. Such calculations indicate 
that maximum doses to people a t  occupied locations 
could be as high as 0.42 mrem/yr from tritiated 
water vapor (<0.1% of the RPS, see Appendix A). 
0.06 mrem/yr from rr9Pu (<0.01% of the RPS), 0.9 
m r e d y r  from "Ar (<0.2% of the RPS), and 19 
mrem/yr from combined "C, "N. and 'LO (3.8% of 
the RPS). The estimated total whole body popula- 

tion dose attributable to LASL operations fir  resi- 
dents of Los Alamos County was 11.1 man-rem or 
about 0.4% of the total population dose due to nor- 
mally present background radiation. 

So pathways to humans were identified for 
radioactivity in treated liquid effluents. All water 
affected by such effluents contained radioactivity a t  
levels well below appropriate CCs. No pathways for 
sediments in liquid waste discharge areas were iden- 
tified. Commuters making two round trips a day on 
one federally owned road (Pajarito Road) crossing 
the site could have received as much as 0.6 mrem/y 
from one technical area where radiation emitting ex- 
periments are carried out. Two possible food 
pathways. involving honey and venison, could have 
resulted in doses of <4 mrem/y to a few people. 

The water supply met all applicable DOE 
radioactivity standards and all L.S. Environmental 
Protection Agency (EPA) chemical quality stan- 
dards. The integrity of the geological formations 
protecting the deep groundwater aquifer was confir- 
med by the lack of any measurements indicative of 
non-natural radioactivity or chemical contamina- 
tion in the municipal water supply sources. 

Non-radioactive airborne eftluents from sources 
including a power plant, steam plants, an asphalt 

high explosives were well within environmental 
quality standards. Effluents from 8 of 9 sanitary 
sewage plants operating under provisions of EPA 
permits exceeded one or more permit limits during 
at  least one month of the year. Industrial effluents 
from 102 sources are expected to come under provi- 
sions of an EPA permit during 19i8. Some 19iT data 
on the quality of these effluents is presented. 

An inadvertent release of approximately 30 600 Ci 
of tritium gas ('HJ occurred in October 195i from 
TA-33. Westerly winds carried the gas east over un- 
occupied land. Measurements from routine air sam- 
pling stations indicated no detectable exposure to 
the public. Laboratory personnel received no 
measurable exposures as determined by urine assay. 

plant, a beryllium shop, and experiments utilizing ! 



111. MONITORIh'G RESULTS 

A. Radiation and Radioactivity 

1. Penetrating Radiation 

Levels of penetrating radiation, including x and gamma rays from cosmic, terrestrial, 
and man-made sources in the Los Alamos area are monitored with thermoluminescent 
dosimeters at 50 locations. Three of these locations are 28 to 44 km from the Laboratory 
boundaries in the neighboring communities of Espaiiola, Pojoaque, and Santa Fe. Sixteen 
a re  within 4 km of the boundary and serve to  monitor the perimeter of the Laboratory. 
Thirty-one locations are within LASL boundaries. None of the measurements a t  regional o r  
perimeter locations showed any statistically discernable readings that  could be attributed 
to LASL operations. The  table below summarizes the annual total doses for 1977 by group. 

1977 EXTERNAL PENETRATING RADIATION 

Dose (mrem) 
Group Minimum Maximum Average - 

Regional 90 104 95 
Perimeter 100 145 127 
On Site 120 609 172 

The natural penetrating radiation background 
has two components. The natural terrestrial compo- 
nent results from the decay of 'OK and the radioac- 
tive daughters from the decay chains of = T h  and 
I T .  The cosniic component includes both photon 
radiation and neutrons. The thermoluminescent 
dosimeters used in the LASL monitoring program 
(TLD-lOOQ) are insensitive to neutrons so the 
neutron contribution to the natural background 
radiation was not measured and, therefore, will be 
excluded from this discussion. The cosmic ionizing 
radiation level increases with altitude because of the 
reduction in the shielding effect of the atmosphere. 
At sea level it averages between 25 and 30 mrem/yr. 
h Alamos, with a mean altitude of about 2.2 km, 
receives about 60 mrem/yr from the cosmic compo- 
nent. The regional monitoring locations. ranging 
from about 1.7 km altitude a t  Pojoaque to about 2.1 
km a t  Santa Fe, receive from 50-60 mrem/yr.' 

In contrast to this fairly constant cosmic compo- 
nent. the dose from the natural terrestrial compo- 
nent in the Los Alamos area is highly variable. The 
temporal variation at  any particular location is 
ol~inil l X 5 %  because 0 1  variatiuns in soil mvisiiire 
content and snow cover.' There is also spatial varia- 
tion because of different soil and rock types in the 

area. The  1964 (ARMS-11) aerial survey of 
terrestrial background radiation levels in the 
Albuquerque-Los Alamos area identified regions 
within Lm Alamos County which differ by a factor 
of more than two (measurements ranged from 400- 
700 count& to 1200-1800 counts/s).* These findings 
correlate with data presented in Table I1 from the 
LASL TLD network. Assuming 60 rnrem/>T for the 
cosmic component, the perimeter stations (see Fig. 
4) recording the highest and lowest total doses in- 
dicated terrestrial components of 85 m r e d y r  and 40 
mrem/yr, respectively. These stations were located 
in areas identified in the ARMS-I1 survey as having 
1200-1800 count& and 600-1200 countsk respec- 
tively. The data from the regional TLD stations 
(see Fig. 1) correspond with the ARMS-II data, also. 
Again assuming 60 mrem/yr for the cosmic.compo- 
nents a t  these locations the terrestrial components 
of the total doses were 30 rnrem/yr at  Espaiiola. 44 
mrem/yr a t  Pojoaque, and 31 mrem/yr at Santa Fe. 
The ARMS-II survey indicated these areas as hav- 
ing count rates of 400-800 counts/s, 1000-1400 
counts/s. and 600-1000 count&, respectively. 

Because of the widely varying values for the 
terrestrial background dose, choosing an "average" 
value for reference could be difficult. Oakley, in his 
interpretation of the ARMS-I1 data, gave a mean 
dose for the Albuquerque-Los Alamos survey equal 
to about 65 mrem/yr.l Adding to this the 60 mrem/y 
cosmic component results in 125 mrem/yr. This is in 
substantial agreement with the 127 mrem/yr 
average for the perimeter stations in the LASLTLD 
network. 

The doses recorded a t  on-site TLD stations (see 
Fig. 4) are expected to be higher than those at  

9 
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perimeter stations because the majority of on-site 
stations monitor known sources of radiation related 
to the operation of the laboratory. These sources in- 
clude particle accelerators, criticality experiments, 
and radioactive waste burial sites. However, some 

on-site stations have been established to gather pre- 
operational data a t  locations of facilities to be built 
in the future. Others serve as on-site background 
stations for use as a reference. 

2. Air 

Worldwide background atmospheric radioactivity is composed of fallout from at- 
mospheric nuclear weapons tests, natural  radioactive constituents in dust from the earth's 
surface, and radioactive materials resulting from interactions with cosmic radiation. Air is 
routinely sampled at several locations on Laboratory land, along the Laboratory 
perimeter, and in distant areas to determine the existence and composition of any contribu- 
tions to radionuclide levels from Laboratory operations. During 1977, no statistically 
significant difference was observed between the atmospheric concentrations of gross- 
alpha, gross-beta, americium, plutonium, and uranium measured at sampling locations 
along the Laboratory perimeter and those measured in distant areas. This indicates 
Laboratory contributions of these contaminants were indistinguishable from background 
levels. Tritiated water vapor (HTO) concentrations a t  perimeter and onsite stations were 
about two and four times higher, respectively, man regional background HTO levels and 
are attributable to the Laboratory's HTO stack effluents. Elevated levels of airborne ac- 
tivity from short-lived fission products were detected for a short period of time following a 
nuclear atmospheric detonation by the People's Republic of China on September 17.1977.. 

a. Ceneml. Atmospheric radioactivity samples 
were collected a t  30 continuously operating air sam- 
pling stations in Los Alamos County and vicinity. 
Onsite and perimeter station locations are shown in 
Fig. 4; map coordinates identify locations in the 
data tables. Perimeter stations are 0 to 4 km from 
the Laboratory boundary. The regional monitoring 
stations, located 28 to 44 km from the Laboratory at  
Espariola, Pojoaque. and Santa Fe (Fig. 1). serve as 
reference points in determining the regional 
background for atmospheric radioactivity. 

When interpreting data from this air sampling 
program, one must first be aware of natural and 
fallout radioactivity levels and their fluctuations. 
Worldwide background atmospheric radioactivity is 
largely composed of fallout from atmospheric 
nuclear weapons tests, natural radioactive con- 
stituents in dust from the decay chains of "Th, *T, 
and 'OK, and materials resulting from interactions 
with cosmic radiation, such as tritiated water vapor. 
Because suspended particulates are mostly from soil 
resuspension, there are large temporal fluctuations 
in radioactivity concentrations as a result of chang- 
ing meteorological conditions. Periods of high 
winds, resulting in relatively high suspended par- 
ticulate concentrations, contrast with periods of 

heavy precipitation which remove much of the 
suspended mass. Also, periods of high humidity 
yield more tritiated water vapor per volume of air 
than do periods of low humidity. Spatial variations 
may be dependent on these same factors. Previous 
measurements of background atmospheric radioac- 
tivity concentrations are summarized in Table III 
and are useful in interpreting the air sampling data. 

b. Dai ly  Gross-Beta  Radioact ivi ty  and 
Chinese Fa l lou t  Monitoring. Atmospheric 
radioactivity samples were collected daily (Monday 
through Friday) a t  the Occupational Health 
Laboratory (NO3 E040). Atmospheric particulate 
matter on each filter was analyzed for gross-alpha 
and gross-beta activities on collection day and again 
7 to 10 days after collection. The first measurement 
provided an early indication of any major change in 
atmospheric radioactivity, while the second 
measurements were used to observe temporal varia- 
tions in long-lived atmospheric radioactivity. 
Results from this sampling program, showing daily 
atmospheric gross-beta concentrations for 1977, are 
graphed in Fig. 5. Abnormally high activity oc- 
curred during the last quarter of the year. This 
elevated activity is attributed to an atmospheric 
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nuclear test by the People's Fkpuhlic of China over 
the Lop Sor  testing area in southwest China. The 
tesr, on Seprember 17, 1977, was reported to be a 
low yield nuclear device with an explosive power 
equivalent to approximately 20 OOO tons of TNT. 

Radioactive materials were injected into the 
troposphere and stratosphere over the mid-latitudes 
of the northern hemisphere by the above-ground 
detonation. Prevailing air currents carry airborne 
radioactive materials to the Xorth American conti- 
nent, usually within 4 to 7 days after a test. The 
radioactive debris slowly drops to the earth's surface 
as fallout over a period of several months or years. 
This process normally is intensified each spring 
when mixing of the stratosphere and troposphere in- 
creases fallout. 

After the September 17 test, supplementary sam- 
pling was initiated to measure the fallout. Daily 
particulate samples were taken at  the Occupational 
Health Laboratory (NO50 E0401 and at the offsite 
station a t  Espaiiola 28 km distant from the 
Laboratory, see Fig. 1). First evidence of the fallout 
arrival was observed in the particulate samples 
collected over the weekend September 23-26, ending 
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Fig. 5. 
Dailv long-litied atmospheric gross-betn 
radioactiuity for 1976. 
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a t  8 a.m. on September 26 (6-8 days after detona- 
tion). The highest observed long-lived gross-beta 
concentration of 7600 (=1000) x pCilml also 
occurred in  the sample collected during September 
23-26. This concentration is 8% of the uncontrolled 
area Concentration Guide (CG) for :"I. Qualitative 
gamma spectral analyses of the atmospheric par- 
ticulate samples showed the presence of fresh fission 
products (e.g., '"Ce, :a'I. and s5Zr) from the detona- 
tion. Table I V  contains all data collected during the 
special Chinese fallout monitoring program. 

c.  Annual Gross-Alpha and Gross-Beta 
Rodiocrctiuity. The annual awrage biweekly 
gross-alpha and gross-beta concentrations are sum- 
marized below and shown in detail in Table V. 
Significant t'emporal variations in long-lived gross- 
alpha and gross-beta concentrations (Fig.  5 and 6 )  
were observed during the year. The elevated ac- 
tivity during April and May was typical of that ob- 
served during most springs .when mixing of- the 
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Fig. 6. 
M u n r h / j  acerage long-1ii:ed gross-beta 
mdiuactiuitr.. 1973.1977, by sampling station 
gniiips. 



SUMMARY OF ANNUAL ATMOSPHERIC RADIOACTIVITY MONITORING 

Analysis 

(;rms-Alpha 

Grm-Hela 

'hitinted 
Wnter Vapor 

Y:ll~'ll 

"'Am 

Chnposite 
Group 

Regional 
Perimeter 
Onsite 

Regional 
Perimeter 
Onnite 

Regional 
Perimeter 
Onnite 

Regional 
Perimeter 
Onsite 

Reginnid 
Perimeter 
Onxite 

Regional 
Perimeter 
Qnnite 

Regional 
Pen meter 
Onsite 

Maximum 
Observed 

6.1 f2.H 
5.5 f2 .4  
5.2 f2.4 

11)Oo f S 0 0  
2200 *ti00 
2300 f600 

lo!! f 3 8  
190 f60 
7 0  f 2 6 0  

- . . . 

0.2 f i . 5  
2.9 f2 .1  
33 f 13 

31 f7.5 
166 f 1 2  
58 *I(; 

1.3 f 5 . 1  
19 f 5.3 
7.3 f 4.5 

614 f l W  
292 f 5 8  
736 f 103 

Minimum 
Observed 

Annual 
Mean 

-05 f0.G 
-9.0 f 1 . 4  
-2.1 f l . 4  

27 f3 
30 f10 
13 *:I 

0.3 f0 . l  

0.5 f 3 . 6  

-4.7 f4 .S  
-12 f 9  
-15 f17 

1.3 fti.1 
- I  .4 M.0 
-1.9 f l l  

-0.4 +3.2 
-1.7 f6 .2  
-3.3 f(i.0 

(io f7 
9.1 f75 
29 *ti 

0.4 fn.1 

1.4 f 2 . 4  
1.2 f2.3 
1.2 f2 .2  

187 fS92 
197 f 6 M  
213 f707 

13 f l 2 l  
29 f55 
52 *I84 

-1.5 f 2 . 1  
- I  .I3 f5 .4  
-0.5 f 6 . 8  

I t i  f 2 4  
26 *94 
21 f 3 3  

0.2 f i . 1  
4.1 f 1 4  
1.3 f5.7 

187 f37l 
99 1112 
133 f 2 9 0  

Mean A6 
% CG 

2.3 
2.0 
0.1 

1 .I 
2.0 
0.005 

n.wti 
0.01 1 
0.001 

0.000 

0.000 

0.027 
0.044 
0.001 

0.0001 I 

0.00002 

0.0021 
O.(H)I 1 
O.O(M)I 

m w )  

n.oom 

t- 
u 

See h o h o t e s  in Tabh V (g~ins-alpha and -beta), VI (tritiated weler vapor. VI1 ('MP~l and 
Vlll (uranium), and IX (*'lAm) for minimum detectable limits, Concentration Guide 

values, end other pertinent. informatitin. 



stratosphere with the troposphere causes increased 
fallout of particulates. The major fluctuation in 
September was caused by the Chinese atmospheric 
nuclear explosion previously mentioned. All max- 
imum values of long-lived gross-alpha and gross- 
beta activities occurred,after the nuclear test in late 
September. These higher concentrations increased 
the annual station means for long-lived gross-beta 
activity from 3 to 4 rimes the means observed during 
1976. 

Data plotted in Fig. 6 alsoshow that there were no 
significant differences in atmospheric gross-beta 
concentrations among the regional, perimeter, and 
onsite sampling stations this  year. There have been 
no statistically significant differences over the past 
5 years. This lack of statistically significant dif- 
ferences in concentrations indicates that Laboratory 
operations have a negligible influence on the am- 
bient atmospheric radioactivity in the Los Alamos 
vicinity and suggests that  this radioactivity 
originates from widespread sources -- fallout from 
nuclear test detonations and naturally-occurring 
materials - and not from a localized source such as 
the Laboratory. 

d. Tritium. The atmospheric tritiated water 
concentrations for each station for 1977 are sum- 
marized above and shown in detail in Table VI..The 
relatively higher levels observed at  the Los Alamos 
airport are similar to those. observed in previous 
years and are attributed to stack effluents from 
nearby TA-21. The relatively higher concentrations 
a t  TA-54 resulted'from evapotranspiration of buried 

.tritium. contaminated wastes a t  this site. The an- 
, . m a l  mean for the onsite stations is statjstically 

I 

!. 
. 

k, .. 
:.. , . hi&er ( a t  a, >99% confidence level) than the 

$jiGnal and perimeter means. The higher value 
reflec&triti,um. releases'froni Laboratory operations 

' (see Sec ... III.A.6). The annual mean atmospheric 
tritiuin' concentrations for the perimeter and onsite 
stations are shown in Fig. 7. The highest annual 
mean of 187 (*362) pCi/m' was at TA-54 (Station 

, 26). 

e. Plutonium. The annual average ragPu and 
"'Pu concentrations for each station are sum- 
marized in the table above and listed in Table VII. 
Practically all rs8Pu concentrations were less than 
the minimum detectable limit of 2 X rCi/mL: 
u'Pu concentrations were highest during the second 
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Fig. 7. 
Annual mean atmospheric tritiated uater 
vapor concentrations in the tiicinity of LASL. 

quar te r  (April-May-June),  and the  fourth 
(September-October-Sovember-December). The 
relatively higher concentrations in the spring are at- 
tributable to mixing of the stratosphere with the 
troposphere. This mixing brings down radioactive 
particles from previous nuclear atmospheric explo- 
sions. The elevated concentrations in the fourth 
quarter were the result of the nuclear atmospheric 
detonation by the People's Republic of China on 
September 17, 19ii .  This year's atmospheric 
plutonium concentrations were 10.20% higher than 
the regional average background concentrations 
shown in Table 111. They were also about 4 times 
higher than the plutonium concentrations last year. 
However. the 1976 plutonium averages were abnor- 
mally low since the usual spring maximum was ab- 
sent. There was no significant difference (at a >99% 
confidence level) among the regional primeter and 
onsite plutonium concentrations: This indicates the 
Laboratory contributions to atmospheric plutonium 
were indistinguishable from regional background 
levels. 

: i 
. 1  
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f. Uranium and Americium. The 1977 at- 
mospheric uranium concentrations are summarized 
above and listed in Table \W. The uranhm con- 
centrations are dependent on the immediate en- 
vironment of the sampling station. Those stations 
with higher annual averages and maximum values 
were all located in dusty areas where a higher filter 
duet loading accounts for more natural crustal- 
abundance uranium being collected. The annual 
averages of the stations are typical of regional 
average background atmospheric uranium concen- 
trations (Table 111). There were .no statistically 
significant (at a >99% confidence level) temporal or 

geographical differences among the regional, 
perimeter, and onsite station groups. 

The 1977 atmospheric americium concentrations 
are summarized above and listed in Table IX. S o t  
only is there a wide variation in the data, but the 
95% confidence level uncertainties associated with 
the concentrations are also high. Therefore, no at- 
tempt was made to interpret the data in detail. 
However, maximum observed values for all stations 
occurred during the sampling period from Septem- 
ber through December. The higher concentrations 
during this period were the result of fallout from the 
Chinese nuclear test on September 15; 1977. 

3. Radioactivity in Surface and Ground Waters 

Surface and ground waters are monitored to provide routine surveillance of potential dis- 
persion of radionuclides from LASL operations. The results of the 1977 radiochemical 
quality analyses of water from regional, perimeter, water supply, and on-site non-effluent 
release areas indicate no effect from the emuent releases from LASL. Waters in the on-site 
liquid eflluent release areas contain'trace amounts of radioactivity. These on-site waters 
are not a source of industrial, agricultural, or municipal water supplies. 

a. Regional and Perimeter Waters. Analyses 
of surface and ground waters from regional and 
perimeter stations reflect base line levels of radioac- 
tivity in the areas outside the LASL boundaries. 
The results of these analyses are compared to 
.USDOE Radioactivity Concentration Guides (CGs) 
for uncontrolled areas (see Appendix A) as an in- 
dication of the very small doses that would be 
received. 

Regional surface waters were collected within 75 
km of LASL from six stations on the Rio Grande, 
Rio Chama, and Jemez River (Fig. 8, Table X). 

Samples were also collected from seven perimeter 
stations h a t e d  within about 4 km of the LASL 
boundaries (Fig. 9, Table X) and from 31 stations in 
White Rock Canyon of the Rio Crande (Fig. 10, 
Table X). Detailed analyses from the regional and 
perimeter stations are presented in Tables XI and 
XII, respectively (see Appendix B.3 for methods of 
collection, analyses, and reporting of water data). A 
comparison of the maximum concentrations found 
in these waters with CCs for uncontrolled areas is 
given below. 

MAXI MU^ RADIOACTIVITY CONCENTRATIONS IN 
REGIONAL AND PERIMEI'ER WATERS 

Units 
Perimeter CG for 

S e w n  White Uncontrolled ~ ~ ~~~ 

Analyses (rCimL) Regional Stations Rock Canyon Areas 

'H 10-1 6.5 22 _ _ _  3000 
"ICs 10-9 150 160 190 30 000 

10- <0.4 <0.8 <0.8 5000 r w p ,  

WPU lo-' <0.3 <0.1 <0.6 5000 
Crass-alpha 14 7 5 5Ooo 
Gross-beta 10-9 25 18 19 300 
Total L efdt 7.2 13 20 1800 
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Fig. 8. 
Regional surface water, sediment, soil, and air 
sampling locations. 

The radionuclide concentrations in surface and 
ground waters from the regional and perimeter sta- 
tions are low and have shown no effect from the 
release of liquid effluents a t  LASL. Plutonium con- 
centrations are near the limits of detection. The 
concentrations are well below CGs for uncontrolled 
areas. 

b. Water Supply. The municipal and industrial 
water supply for the Laboratory and community is 
from 15 deep wells (in 3 well fields) and one gallery. 
The wells are located on the plateau and in canyons 
east of the Laboratory (Fig. 9). The water is pumped 
from the main aquifer, which lies a t  a depth of about 
350 m below the surface of the plateau. The gallery 
discharges from a perched water zone in the 
volcanics west of the plateau. During 1977 the 
production from the wells and gallery was about 5.8 
x 10' m' (1528 x 10' gal), with the wells furnishing 
about 96% of the total production and the gallery 
about 4%. Water samples were collected from the 
wells and gallery and a t  5 stations on the distribu- 
tion system. The 5 stations on the distribution 
system are located within the Laboratory and Com- 
munity (Fig. 9, Table X). 

Detailed radiochemical analyses from the wells, 
gallery, and distribution system are presented in 
Table Xm. A comparison of maximum concentra- 
tions found in these waters with CGs for uncon- 
trolled areas is given below. 

MAXIMUM RADIOACTIVITY CONCENTRATIONS 
IN WATER SUPPLY 

CGs for 
Units Welllr and Distribution Uncontrolled 

Analysis p C i / d  Gallery system Amas 

SH 10- 6.7 5.5 3000 
'"CS lo-' 140 200 30000 

IO-m <0.1 <0.06 5000 
'TU 10- <0.3 <0.03 5000 
Cross-alpha 10.' 9 4 5000 
Gross-beta 10-9 8 7 300 
Total U 6.8 4.0 1800 

1 8 l p U  



Fig. 9. 
Water, soil, and sediment sampling locations on or near the LASL site. 
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The radioactivity occurring in the water supply is 
low and naturally occurring. Plutonium is below 

8 .  limits of detection. Samples from the water supply 
I. , distribution system showed gross-alpha activity 
.. . lowe! than the EPA screening limit (see Appendix ;. A) even though one &ell (LA-lB, Loe Alamos field) 

conGined natural alpha activity about twice the 
screening limit. Dilution by water from the remain- 
der of the wells results'in concentrations a t  points of 
use that meet the EPA criteria for municipal supply 
without requiring further detailed analyses. 

c. On-Site Surface and Ground Waters. The 
on-site sampling stations are grouped according to 

a .  

.. .* . 
, . . .  I .  

' .. 
I .  
> .  

areas that are not located in emuent release areas 
and those located in areas that receive or have 
received industrial liquid effluents. The on-site non- 
effluent release areas consist of six test wells com- 
pleted into the main aquifer, one test well com- 
pleted in a perched aquifer, and three surface water 
sources (Fig. 9, Table X). Detailed radiochemical 
analyses are shown in Table XIV. The maximum 
concentration of radioactivity at the ten stations is 
as follows: 

MAXIMUAM RADIOACTIVITY IN ONSITE WATERS 
IN AREAS NOT RECEIVING EFFLUENTS 

Units On-Site CGs for 
Analysis bCim.4) Non-Effluent Area Controlled Areas 

'H lo-' 7 100 ooo 
10-8 150 400 ooo lrr& 

10-8 <0.2 100 000 :'Up, 

P'PU 10.' <0.4 100 000 
Gross-alpha 10.' 3 100 OOO 
Grass-beta 10- 40 10 OOO 
Total U wdi 3 6oOOO 

The concentrations were low, near or below detec- 
tion limits, and well below CGs for controlled areas. 

The canyons that receive or have received in- 
dustrial effluents are Acid-Pueblo, DP-Los Alamos, 
Sandia, and Mortandad. Samples were collected ' the four canyons is given below: 
from surface water stations or shallow observation 

holes completed in the alluvium. Surface water in 
,these canyons infiltrates into the alluvium before 
leaving the LASL boundaries (Fig. 9, Table X). The 
maximum concentration of radioactivity in each of 

MAXIMUM RADIOACTIVlTY CONCENTRATIONS IN WATERS 
IN AREAS RECEIVING EFFLUENTS 

Units h i d -  DP-Los 
Analyses GcCimi) .Pueblo Sandia Alamos Mortandad - -  

, 'H lo-' 3 14 149 1620 
"'CS 10-8 210 <no 230 450 
='Pu lo-' <0.04 <0.2 1.8 12 
MPu 10- 4.7 <0.1 3.7 ' , 1.6 
Gross-alpha 10-9 5 8 300 76 
Gross-beta 10-9 200 66 10700 1670 
Total U rrdi 5 6 158 25 
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CGa far 
Controlled Areas 

100 000 
,400000 
100 ooo 

~100ooo 
100 000 
10000 
60 000 



The radioactivity observed in Acid-Pueblo Canyon 
(6 stations) results from residuals of treated and un- 
treated radioactive liquid waste effluents released 
into the canyon before 1964 (Table XIV). The 
radionuclides that were adsorbed by channel sedi- 
ments are now being resuspended by runoff and 
municipal sanitary effluents. 

Sandia Canyon (3 stations) receives cooling tower 
blowdown from the TA-3 power plant and some 
sanitary effluent from the TA-3 areas. Analyses of 
samples from this canyon show no release of 
radionuclides to the environment (Table XIV). 

DP-Los Alamos Canyon (8 stations) receives in- 
dustrial effluents tha t  contain low levels of 
radionuclides and some sanitary effluents from TA- 
21. Mortandad Canyon (8 stations) receives in- 
dustrial effluent containing radionuclides (Table 
XIV). 

The three areas, Acid-Pueblo, DP-Los Alamos, 
and Mortandad Canyons, contain surface and 
ground water with measurable amounts of radioac- 
tivity. The concentrations are well below concentra- 
tion guides for controlled areas. The surface'and 

. ground waters of these canyons are not a source of 
municipal, industrial, or agricultural supply. Sur- 
face waters in these canyons normally infiltrate into 
the alluvium of the stream channel within LASL 
boundaries. Only during periods of heavy precipita- 
tion or snowmelt does water in Acid-Pueblo and DP- 
La Alamos Canyons reach the Rio Grande. In Mor- 
tandad Canyon, there has been no surface water 
runoff past the LASL boundary since hydrologic 
studies in the canyon began in 1960.3 years prior to 
release of any industrial effluents. 

4. Radionuclides in Soil and Sediments 

Radioactivity in m g i 0 ~ 1  and perimeter soil and sediment samples represents naturally 
occurring nuclides or worldwlde fallout. One on-site soil sample contained a trace amount 
of radioactivity attributed to LASL operations. On-site sediment samples from canyons 
that have or are now receiving industrial eftluents contained measurable amountd of 
radioactivity. The concentration of plutonium in sediments transported beyond the LASL 
boundary is low, the maximum concentration being about a factor of 10 above worldwide 
fallout levels. 

a. Regional and Perimeter Soils and analysis, and reporting of soil and sediment data). 
Sediments. Soil and sediment samples were These samples provide a normal baseline for com- 
collected in the same general locations as the parison with samples collected in and adjacent to 
regional and perimeter water sampling stations the Laboratory. The maximum concentrations of 
(Figs. 8 and 9). The exact locations are shown in radionuclides in the regional and perimeter samples 
Table XV and analyses are presented in Table XVI are as follows: 
(see Appendix B.3 for methods of collection, 

MAXMUM RADIOACTIVITY IN 
REGIONAL SOILS AND SEDIMJINTS 

Analysis Units - 
PCi/P 

'"CS PCUB 
" P U  PCUP 
'TU PCUg 
Gross-alpha pCi/g 
Gross-beta pCUg 
Total U W E k  

Regional 
Soils Sediments - 

0.40 0.16 
1.1 0.46 

<0.30 <0.003 
0.02 <0.01 

15 14 
8.6 12 
3.9 3.4 

Perimeter 
Soils Sediments - 

0.44 0.14 
2.4 0.39 

<0.01 <0.01 
<0.80 <0.04 

9 '  9 
11 I 
5.1 3 
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Worldwide fallout of plutonium in the region in 
19iO ranged from 0.001 to 0.004 pCUg for *a8Pu and 
from 0.001 M 0.012 pCi/g for '8ePu. The plutonium 
values reported generally fall within this range. A 
special set of sediments from the Rio Grande and 
major tributaries entering the Rio Grande between 
Otowi Bridge and Cochiti Reservoir were collected 
in September. These offsite samples (6 from the Rio 
Grande, 9 from major tributaries, Fig. 10, Table 
XV) indicated only background concentrations of 
radionuclides (Table XVI). 

b. On-Site Soil and.Se&enb. On-site soils 
were collected from four stations within Laboratory 
boundaries. Sediment samples were collected from 
four on-site noneffluent release areas (Fig. 9, Table 
XV). and from 13 stations in canyons that have 
received or are now receiving industrial effluents. 
Three stations were sampled'in Lower Los Alamos 
Canyon (off-site), an area that has received runoff 
from Acid-Pueblo and DP-Los Alamos Canyons (on- 
site). Detailed analyses are shown in Table XVII. 
The maximum radioactivity concentrations are as 
follows: Fig. 10. 

Water sampling locations in White Rock Can- 
yon of the Rio Gmnde. 

MAXIMUM RADIOACTIVITY IN O N S m  SOILS AND SEDIMEhTS 

Sediments 
Nm-Effhmt DP Lower' 

Analysis Units Soils Area Pueblo Loa Alamos Los Alamos Mortandad - -  
"Sr pCi/g 0.46 0.28 <0.16 10 0.17 7.1 
' T s  pCUg 1.2 2.3 0.18 26 0.45 <1700 
P'PU pCUg <0.02 <0.01 <0.01 0.40 ' 0.05 107 
U'PU pCi/g 6.9 <0.04 1.2 1.1 0.11 11 
Gross-alpha pCi/g 17 12 3 4 22 120 

Total U rgk  8.7 5.6 3.1 <6.2 7 <8 
Gross-beta pCUg 12 15 3 47 3 1360 

'Off-site concentrations transported from Pueblo and D P - h  Alamos Canyons. 

Measurable ='Pu was found in'soil adjacent to the sanitary and power plants, were within normal 
industrial waste treatment plant a t  TA-50 (Table ranges. 
XVII), which released an abnormally high amount Radionuclides were present in concentrations 
of airborne =.Pu this year .because of special above background in Acid-Pueblo, DP-Los Alamos. 
decontamination operations. The on-site soil and and Mortandad Canyons. These canyons are 
sediment analyses in non-effluent areas and in Sen- presently receiving industrial effluents or have 
dia Canyon, which receives only effluent from the received industrial effluents (Table XVII). The 
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radionuclides in the treated effluents are adsorbed 
or attached to sediment particles in the alluvium. 
Concentrations are highest near the effluent outfall 
and decrease downgradient in the canyon as the 
sediments and radionuclides are transported and 
dispersed by other industrial effluents, sanitary ef- 
fluents, and periodic storm runoff. 

Storm runoff in Acid-Pueblo and DP-Los Alamos 
Canyons has transported some radionuclides off-site 
into lower Los Alamos Canyon (Table XVII). The 
maximum concentration of plutonium reported in 
1977 in the lower canyon was about a factor of 10 
greater than worldwide fallout levels in the area. 

e. Reoperational Radlwctiuity in Soil Sedi- 
menb at TA-55. Soil and sediment samples collec- 
ted near the new plutonium facility to document 
preoperational conditions showed normal levels of 
radioactivity in all but one sample near an old con- 
taminated facility. 

As part of the preoperational environmental sur- 
vey for the new Plutonium Facility at. TA-55, soil 
and sediments from natural drainages were collec- 
ted prior to any processing of plutonium a t  the plant 
iFig. 11). Eight soil samples and nine sediment sam- 
ples (4 interior drains, 5 exterior drains) were collec- 
ted by taking 5 plugs using the standard environ- 
mental samples (7.6 cm dia, 4.5 cm length). The 
analyses are grouped according to soil or drain sedi- 
ments and are shown in Table XVIII. Most values 
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Fig. 11. 
Soil and sediment sampling locations in the 
vicinity of TA-55. 

fall in the range of naturally expected background or 
worldwide fallout. One soil sample (Location 6) con- 
tained a higher concentration of raPu and '-Pu 
when compared to other samples collected in the 
area. This plutonium is apparently related to wastes 
that were processed at  TA-42. Location 6 is just west 
of the TA-42 fence. TA-42 was used in the early 
1950s to study possible incineration of radioactive 
wastes and is currently undergoing decontamination 
and decommissioning. 

5. Radioactivity in Foodstuffs 

Fruit and vegetable samples collected in the vicinity of LASL showed no apparent in- 
fluence from Laboratory operations except for peaches collected at a n  on-site location near 
a facility which emits tritium. 

Fruit and vegetable samples were collected to consumption, moisture was distilled from them and 
monitor foodstuffs for possible radioactive con- analyzed for tritiated water (HTO or T,O), and edi- 
tamination from Laboratory operations. Samples ble portions were analyzed for rrs~mPu and total 
were collected during the fall harvest in the Los uranium. 
Alamos area and in the Rio Crande valley a t  points The data  presented below summarize the 
both above and below where stream channels c m s -  tritiated water content in various samples according 
ing the Laboratory join the Rio Grande. The Sam- to different water supplies: 
ples were washed as they normally would be prior to 
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TRlTIATED WATER CONTEXT OF FOODSTUFFS 

Tritium Coneantration 

Irrigation 
Location Water Source 

Hernandez Rio Chama' 
Ranchitos Rio Grande" 
Cochiti Rio Grand@ 
White Rock LA County 
Los Alamos LA County 
TA-35 LA County 

No. of 
Samples 

3 
4 
4 
4 
3 
2 

Average Range 

3.0 f0.3 2.7-3.3 
3.4 f0.5 2.7-4.0 
3.4 f0.4 2.9-3.8 
2.7 f0.2 2.4-2.9 
3.4 *0.7 2.7-4.1 
66 *22 50-81 

.Upstream from Laboratory stream confluence. 
DDownsueam from Laboratory stream confluence. 

For samples on private land there is nosignificant 
difference in tritiated water content between up- 
stream, downstream, and Los Alamos area samples. 
The concentrations are within the range of values 
observed in local surface. water and atmospheric 
water vapor. Thus, there is no indication of any 
measurable offsite contribution from Laboratory 
operations. The two on-site samples from peach 
trees at TA-35 showed higher concentrations of 
tritiated water. These trees are within 20 m of a 23 

m high stack that is a release point for tritium (see 
Table IX). The slightly elevated concentration of 
tritium in these peaches represents no significant 
health hazard because they are within a Laboratory 
fence, represent a very small volume of ingestible 
water, and have considerably less tritium than the 
uncontrolled area CG (3000 pCilmL) for water. 

Results of uranium in foodstuffs as characterized 
by water supply are listed below: 

URASIUM IN FOODSTUFFS 

Uranium Concentration 
(ng/g - dry weight) 

Location Water Source Samples Average Range 
Irrigation No. of 

Hernandez Rio Chama 
Ranchitos Rio Grande 
Cochiti Rio Grande 
White Rock LA County 
Loa Alamos LA County 
TA-35 LA County/DOE 

The results are similar to those measured 
. previously and are consistent with what could be ex- 

pected from slight surface contamination and for 
plants grown in different types of soil. 

For all samples, the plutonium concentrations 
were less than the detection limits (-0.01 pCi/g) for 
Iu.IIDpu, 

. 
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3 1.7 f2.1 0-4 
4 6.3 *6.7 0-13 
4 17 *E 3-35 
4 3.3 f4.5 1-10 
3 17 *18 3-37 
1 1.1 

No meat, honey, or other foodstuffs were analyzed 
this year. Estimates for maximum possible doses 
from these pathways were made from data from 
previous years and are summarized below: 



POSTULATED VENISON AND HOhXY FOOD PATHWAY DOSES 

Calculated 

Pathway (kghrr) Contamination ( m r e d y r )  
Consumption Rate Dose 

Venison consumption 110 1.8pCi/g"'Cs . 3.9 
Honey consumption 2.3 3 nCilml aH 0.12 

The honey-producing bees apparently obtained 
nectar with an elevated tritium content from clover 
growing over a contaminated solid waste disposal 
site. The venison with slightly elevated '"Cs content 
came from deer observed to frequent DP and Mor- 

tandad Canyons where effluents from the radioac- 
tive liquid waste treatment plants are discharged. 
Probable doses would be considerably less and 
would affect very few individuals as the quantity of 
food with trace contamination is very small. 

6. Radioactive Effluents 

Airborne radioactive efnumts released from LASL operations in 1977 were typical of 
releases during the last several years. The  greatest change was an  increase in activation 
products from higher power operation of the linear accelerator a t  LAMPF. Liquid dtluents 
from two waste treatment plants contained radioactivity at levels well below controlled 
area concentration guides. 

Effluents containing radioactivity are discharged 
at LASL in the form of airborne materials in stack 
exhausts a t  twelve of the technical areas and as li- 
quid discharges from two industrial waste treatment 
plants. The airborne effluents consist principally of 
filtered ventilation exhausts from gloveboxes, other 
experimental facilities, and some process facilities 
such as the liquid waste treatment plants; exhausts 
from the researeh reactor (TA-2); and exhausts from 
the linear accelerator a t  LAMPF (TA-53). The 
releases of various isotopes from the technical areas 
are detailed in Table XM. The  quantities of 
radioactivity released depend on the research 
programs conducted and result in significant year- 

. to-year variations. For example, airborne uranium 
releases in 1977 were about 50% of those in 1976, and 
tritium releases in 1977 were about 65% of those in 
1976. Airborne plutonium releases were about 90% 
higher in 1977 than in 1976 because of special work 
at  the waste treatment plant (TA-50) for decon- 
tamination of some experimental equipment during 
the third quarter. Air activation products. especially 
"C, '9, and "0, were higher by a factor of about 8 in 
1977 compared to 1976 because the linear ac- 
celerator was operating a t  much higher power levels 
in 1977. Other releases showed variation expectable 
from programmatic differences. 

Treated liquid effluents are released from the 
Central Liquid Waste Treatment Plant (TA-50) and 
a smaller plant serving the old plutonium processing 
facility (TA-21). Details of the amount of activity 
released are presented in Table XX. None of the 
isotopes were a t  concentrations higher than about 
7% of Concentration Guides for water in Controlled 
Areas. The releases from the large plant (TA-50) are 
discharged into a normally dry stream channel in 
which surface flow has not passed beyond the 
Laboratory boundary since before the plant began 
operation. The discharges from the smaller plant 
(TA-21) are made into a tributary of h Alamos 
Canyon where runoff does a t  times flow past the . 
boundary and transports some residual activity ad- 
sorbed on sediments. 

In addition to the airborne releases from stacks, 
some depleted uranium (uranium consisting almost 
entirely of "'U) is dispersed by experiments employ- 
ing conventional high explosives. In 1977 about 
1595 kg of depleted uranium were used in such ex- 
periments. Based on known isotopic composition, 
this mass is estimated to contain approximately 
0.59 Ci of activity. Most of the debris from these ex- 
periments is deposited on the ground in the vicinity 
of the firing point. Limited experimental informa- 
tion indicates that no more than about 10% of the 
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depleted uranium is aerosolized. Approximate dis- theoretical evaluation is compatible with the con- 
persion calculations indicate that resulting airborne centrations of atmospheric uranium measured by 
concentrations a t  site boundaries would be in the the continuous air sampling network (see Sec. 
same range as attributable to natural crustal- III.A.2). Estimates of non-radioactive releases from 
abundance uranium in resuspended dust. This these experiments are discussed in Sec. III.B.3. 

7. Accidental Release 

An accidental release of tritium gas resulted in no measurable exposure to the public or 
Laboratory personnel. 

Approximately 3.17 g (30 600 Ci) of tritium gas 
were accidentally released to the atmosphere 
through a 23 m high stack a t  TA-33 a t  223  p.m. on 
October 6, 1977. Gas escaped through a loose fitting 
during a transferring operation in a ventilated 
chamber. The escaping gas was diluted and moved 
to the east over unoccupied range land by a 9 m/s 
wind from the west. Tritiated water vapor samples. 
from three nearby monitoring stations (TA-33, .TA- 
39, and Bandelier Lookout) were collected between 
3:30 and 4:OO the same day. 

The results indicated a slightly higher tritium 
concentration a t  TA-33 than normally measured in 

1976 and 1977. However, the background station 
concentration was also higher than in 1976 and 1977 
for some unknown reason. All measuremenu were 
less than 0.15% of the Concentration Guide for an 
uncontrolled srea. 

Tritium monitoring surveys at  TA-33 shortly after 
the release indicated no levels above instrument 
background. Urinalysis results from people a t  TA-33 
during the release indicated no detectable exposure. 
Thus, there was no apparent exposure received by 
either Laboratory personnel or the general public. 

B. Chemical Constituents 

1. Chemical Quality of Surface and Ground Waters 

Chemical analyses of surface and ground waters from regional, perimeter, and on-site 
non-effluent release areas varied slightly from previous years but showed no significant 
change. The  chemical quality of water from the municipal supply for the Laboratory and 
community meets the standards set  by the EPA and NMEIA. Analyses from on-site effluent 
release areas indicated tha t  some constituents were higher than in naturally oeeurring 
waters; however, these waters are not a source of municipal, industrial, or agricultural 
supply. 

a Reglonor and Perimeter. Regional and 
perimeter surface and ground waters were sampled 
at the same locations as were used for radioactivity 
monitoring (Table X). The regional surface waters 
were sampled a t  six stations, with perimeter waters 
sampled at seven stations plus 31 locations in White 
Rock Canyon (Figs. 8, 9, and 10). Detailed analyses 
from the regional and perimeter stations are presen- 
ted in Tables XI and MI ,  respectively. (See Appen- 
dix B.3 for methods of collection, analyses, and 
reporting of water data). The maximum concentra- 
tions for Cl-, F-, NO;, and TDS were as follows: 

24 

MAXLMUM CONCENTRATIONS 
OF SELECTED CHEMICALS 

IN REGIONAL AND PERIMETER WATERS 
(concentrations In m d l )  

Perimeter 
Routine White Rock 

Analysis Regional Stations Canyon 

Cl 149 28 36 
F 0.9 0.6 0.6 
NO. 1.8 12 ' 42 
TDS 580 238 430 



The chemical quality of surface water varies a t  
given stations during a year because of dilution of 
base flow with runoff from precipitation. T h e k  has 
been no significant change in the quality of water 
from previous analyses. 

b. On-Site Surface and Ground Waters. Water 
samples were collected from three surface water 

stations and seven wells, six completed in the main 
aquifer and one completed in a perched aquifer 
(Table X). They are located in on-site areas that do 
not receive industrial effluents (Fig. 9) .  Detailed 
results of analyses are given in Table XIV. The 
maximum concentrations for selected constituents 
were: 

MAXIMUM CHEMICAL CONCE~TRATIONS IN 
ONSITE NON-EFFLUENT WATER 

(concentrations in me/s) 

Onsite Nonetnuent Areas 
’ Analysis Surface Water Ground Water 

CI 109 9 
F 0.9 0.6 
NO,. . 3.5 1.8 
TDS - 406 

The quality of water from surface water stations 
varies slightly as base flow is diluted with varying 
amounts of storm runoff, however, both surface and 
ground water analyses have not changed significan- 
tly from previous years. 

The chemical quality of surface and ground water 
was determined from 21 stations located in canyons 
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that receive sanitary andlor industrial effluent (Fig. 
9, Table X). Detailed analyses are presented in 
Table XlV. The maximum concentrations of selec- 
ted constituents found in each canyon were as 
follows: 

MAXIMUM CHEMICAL CONCENTRATIONS IN 
EFFLUENT AREA WATERS 

(concentrations in mgll) 

Onsita Effluent Areas 
Acid- DP- 

A ~ l y s h  Pueblo Sandia Lor Alamos .Wortandad -- 
Cl 88 96 78 35 

NO, 81 38 1320 485 
TDS 410 796 1946 850 

F 0.7 3.7 11 1.4 
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Acid-Pueblo Canyon received industrial effluents 
from 1943 to 1964 and currently is receiving treated 
sanitary effluents which are now the major part of 
the flow. Sandia Canyon receives cooling tower 
blowdown and some treated sanitary effluents. DP- 
Los Alamos and Mortandad Canyons receive 
treated industrial effluents that contain some 
radionuclides and residual chemicals used in the 
waste treatment process. The high CI- and NO; 
concentrations in the four canyons reflects the 

2. Water Supply 

release of emuents. The high concentrations of F- 
and TDS in DP-Lo6 Alamos and Mortandad clearly 
show the influence of the release of industrial ef- 
fluents. The maximum concentrations occurred 
near the effluent outfalls. The chemical quality of 
the water improves downgradient from the outfall. 
There is no surface flow to the Rio Grande in these 
canyons except during periods of heaby precipita- 
tion. These waters are not a source of municipal, in- 
dustrial, or agricultural supply. 

The  federally-owned well field produced water for the Laboratory and County that  met 
all applicable EPA standards. 

Municipal and industrial water supplies for the 
Laboratory and community were sampled a t  15 
deep wells, one gallery, and a t  five stations on the 
distribution system (Table X, Fig. 9). Detailed 
analyses are presented in Table Xll. Appendix A 

. gives the federal and state standards and criteria for 
municipal water supplies. The maximum concen- 
wation of chemical constituents from wells, gallery, 
and distribution system stations are compared to 
criteria in the following table: 

MAXIMUM CHEMICAL CONCENTRATIONS I N  WATER SUPPLY 
(concentrations in  mgll) 

Supply Wells Standard or 
Analyses and Gallery Distribution Criteria 

CI 16 
TDS 556 
Aa 0.54 
Be <0.005 
Cd <0.001 
Cr 0.017 
F 2.4' 
Pd 0.011 
Hg <0.005 
NO, 2.2 
Se <0.002 
Ag <0.010 

The concentration of natural arsenic in one well in 
the Guaje Field (G-2) is near or slightly above the 
standard for drinking water; however, dilution in 
the system reduces the concentration to acceptable 
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12 250 
260 lo00 

0.020 0.05 
<0.005 1 .o 
<0.001 0.010 
<0.007 0.05 

1 .o 2.0 
<0.005 0.05 
<0.005 0.002 

3.1 45 
<0.002 0.01 
<0.010 0.05 

levels. All other constituents meet the criteria for 
water supply. There has been no significant change 
in chemical constituents from previous years. 



3. Effluents 

Nonradioactive eftluents include airborne and liquid discharges. Airborne eftluents from 
the power plant, steam plant, asphalt plant, beryllium shop, and experiments with ex- 
plosives did not result in any measurable o r  theoretically calculable degradation of a i r  
quality. Eight of nine sanitary sewage treatment facilities exceeded EPA permit limits in 
one or  more months. Industrial discharges *om 102 points have been included in a n  ap- - 
plication for a n  EPA discharge permit. 

Konradioactive chemical constituents of air 
quality in the Los Alamos area have not been 
monitored routinely as there are no significant air 
pollution sources in the vicinity. However, some 
.measurements of sulfur dioxide (SO,) and suspen- 
ded particulates have been made by the New Mex- 
ico Environmental Improvement Agency (N.MEJA). 
The most recent SO, measurements were made in 
October and h'ovember of 1976. Xone of the 515 
hourly measurements were above the minimum 
detectable limit of 0.01 ppm. (The Sew Mexico Am- 
bient SO, Air Quality Standard sets the maximum 
allowable SOI concentrations a t  0.02 ppm annual 
arithmetic average and 0.10 ppm 24-hr average). 
Data on total suspended particulates for Los Alamos 
and nearby White Rock (Fig. 3) are comparable to 
typical rural communities. A summary of the 1977 
data is presented in Table XXI. As shown in Table 
XXI, all values are within the limits of the New 
Mexico Total Suspended Particulates Standard. 

One routine nonradioactive release is from the 
beryllium fabrication shop. However, exhausts from 
this location a re  filtered and continuously 
monitored to assure that the releases are within 
standards.. Measurements for 1977 show that the 
beryllium in stack gases is less than 10% of the am- 
bient air standards of 0.01 pg/m* (averaged over 30 
days) established by the Xew Mexico Environmen- 
tal Improvement Agency' and approved by the 
EPA.b 

The power plant and steam plants all release 
combustion products as a result of burning natural 
gas for the boilers. Estimates of major emissions 
were made utilizing emission factors.a~' They in- 
dicated total releases of 12 100 kg of particulates, 
700 kg of SO,, and 218 000 kg of NO,. Based on heat 
input rates, neither the power plant nor steam 
plants are required to meet emission standards for 
nitrogen dioxide (NO,).m The power plant had heat 
input of about 0.2 X 10" BTU during 1977, and the 
Kew Mexico standards apply to plants with heat in- 

put of 1 X 10" BTU/year. However, all the plants do 
meet the standards according to stack gas measure- 
ments. The SO, stack emssion 1evel.established by 
the Kew Mexico Environmental Improvement 
Agency and approved by the Environmental Protec- 
tion Agency is 248 parts per million (ppm), and 
measurements during 1977 show average levels of 41 
ppm in effluent gases. Because of the negligible sul- 
fur in natural gas, the SOz emissions are essentially 
zero, as confirmed by actual measurements. The 
fuel oil used in emergency situations is a low sulfur 
diesel grade, so i t  also presents no SO, emission 
problems. 

An asphalt plant operated by the Laboratory sup 
port contractor, the Zia Co., was evaluated in Sep- 
tember 1977 for particulate emissions. Measure- 
ments made by EPA-approved methods showed 
that average particulate emissions were 1.8 Ibhr ,  or 
about 5% of the standard specified by the Sew M e x i  
ico Environmental Improvement Agency for a plant 
with its production rate: 

Dynamic experiments employing conventional 
explosives are routinely conducted in certain test 
areas a t  LASL and may contain quantities of poten- 
tially toxic metals, including beryllium, lead, and 
uranium. Some limited field experiments, based on 
aircraft sampling of debris clouds, provided infor- 
mation on the proportion of such materials 
aerosolized. This information was employed to 
prepare estimates of concentrations at  the LASL 
boundary based on the current year's utilization of 
the elements of interest. The results are presented in 
Table XXII along with comparisons to applicable 
air quality regulations. The average concentrations 
are all less than 5 X lo-' percent of applicable stan- 
dards. 

There are nine sanitary sewage treatment 
facilities serving the LASL complex which can 
release surface effluents. These me all covered by 
National Pollutant Discharge Elimination System 
(NPDES) permits. Interim limits on constituents in 
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the discharges were in effect through June 1977, and 
final limits took effect starting in July. Table'XXIII 
summarizes the effluent monitoring data for these 
treatment facilities. The final permit conditions for 
all of the facilities based on 30-day averages are: 5- 
day biochemical oxygen demand (BOD,). 30 mg/l; 
total suspended solids (TSS), 30 mg/.t; pH, 6-9; and 
fecal coliform, 200/100 ml. Two plants met all final 
criteria during the second half of the year. All others 
exceeded a t  least one limit during one or more. 
months. 

Other types of industrial effluents are released a t  
102 points throughout the technical areas and are 
included in an application to the EPA for an 
XPDES permit. A permit is expected to be issued in 
mid-1978 with interim conditions to be met during 
an approximately 2-year period. This period will be 
covered by an abatement schedule detailing im- 
provements required to achieve compliance with 

final permit conditions. The permit application 
identifies 12 categories of discharges. A total of 56 of 
the discharge points are for cooling water, 34 for 
treated cooling water, and 22 for noncontact cooling 
water. The other largest categories are for high ex- 
plosive contaminated wastes (20 discharge points) 
and photographic process rinse wastes (13 discharge 
points). A summary of data on these industrial dis- 
charges is presented in Table XXIV, indicating the 
number of discharge points in each category, the 
range of average values for constituents expected to 
be regulated in the discharges, and the range of flow 
rates. The two treatment plants processing in- 
dustrial liquid wastes constitute one of the 
categories. The non-radioactive constituents of 
these two discharges will be covered by the NPDES 
permit, but radioactivity will continue to be ad- 
dressed by DOE regulations (see See. III.A.6). 

. 

IV. ENVIRONMENTAL EVALUATION 

A. Radiation Doses 

Some increments of radiation doses above natural and worldwide fallout brickground 
levels-are received by Los Alamos County residents as a result of LASL operations. The 
largest estimated dose at a n  occupied loeation was 19 mrem or 3.8% of the radiation protee- 
tion standard. This results from theoretically calculated atmospheric dispersion of air- 
borne effluents from the proton accelerator at TA-53. Direct measurements will be made in 
1978 to document actual conditions. Other minor exposure pathways such as direct radia- 
tion tkom an experimental facility and two unlikely food pathways may result in doses to 
several m r e d y r .  No significant exposure pathways are believed to  exist for radioactivity 
released in treated liquid waste effluents. The radioactivity is absorbed in the alluv.ium 
before leaving the LASL boundaries and some is transported off-site with stream channel 
sediments during heavy runofl. The  total population dose received by residents of Los 
Alamos County in  I977 was estimated to be 11.1 man-rem or about 0.4% of the 3100 man- 
rem to the same population from background radiation. As no significant pathways could 
be identified outside the County, the 11.1 man-rem dose also represents the population dose 
to the inhabitants living within a n  80 km radius  of LASL who receive a n  estimated 13 300 
man-rem from background radiation. 

I 
I 

One means of evaluating the significance of en- 
vironmental releases of radioactivity is to interpret 
the exposures received by the public in terms of 
doses which can be compared to appropriate stan- 
dards and naturally present background. The 
critical exposure pathways considered for the Los 
Alamos area were atmospheric transport of airborne 
radioactive effluents, hydrologic transport of liquid 
effluents, food chains, and direct exposure to 
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penetrating radiation. Exposures to radioactive 
materials or radiation in the environment were 
determined by direct measurement for some air- 
borne and waterborne contaminants and external 
penetrating radiation, and by theoretical calcula- 
tion based on atmospheric dispersion for other air- 
borne contaminants. Doses were calculated from 
measured or derived exposures utilizing models 
based on recommendations of the International 



Council on Radiation Protection (see Appendix D 
for details) for each of the three following categories: 

1. maximum dose at a site boundary, 

2. dose to individual or population groups where 
highest dose rates occur, and 

3. the whole body cumulative dose for the popula- 
tion within an  80 km radius of the site. 

Exposure to airborne.*H (as HTO) was deter- 
mined by actual measurements with background 
correction based on the assumption that natural 

and worldwide fallout activity was represented by 
the average data from the three regional sampling 
locations at  Espaiiola, Pojoaque, and Santa Fe. Ex- 
posures to "C. '5, lnOo, and "AI were theoretically 
calculated from measured stack releases and at- 
mospheric dispersion models. No exposure to zr*Pu, 
*a'Pu, or U was apparent as there was no statistical 
difference in measurements a t  off-site locations 
compared to the regional locations. However, for 
conservative illustration, the apparent difference in 
the regional and perimeter concentrations of "Pu 
was used to calculate a hypothetical maximum 
possible dose. The exposures utilized for dose 
calculations are summarized below: 

EXPOSURES TO AIRBORNE RADIOACTIVITY 

Maximum Concentration 
(pcidm') 

Maximum Backround 
Isotope Boundary Individual (pCi/ma) Comment 

aH (HTO) 1.7 X 10' 5.1 X 10' 1.4 X 10' Measured Data 
lac UN, l a 0  4.5 x lW 4.5 x lW 0 Theoretical finite 

cloud dispersion, 
4.4 m decay 

"AI 5x10' 4 X  10' 0 Theoretical finite 
cloud dispersion, 
no decay 

imp,, 4.9 x 10-6 4.9 x 10-1 1.6 X Measured Data 

The maximum boundary and individual doses at- 
tributable to these exposures are summarized below 

with a comparison to DOE Radiation Protection 
Standards (RPS) for the individual doses: 

CALCULATED BOUXDARY AND MAXIMUM INDIVIDUAL DOSES 
FROM AIRBORNE RADIOACTIVITY 

Maximum Maximum 
.  bound^ Do= Individual Dose 

Critical Dose Dose 
Organ h a t i o n  (mredyr) Location (mrem/yr) %RpS - Isotope 

aH (HTO) Body Water TA-54 0.42 Airport 0.09 0.02 
"C I .  "h' "0 WholeBody Nof 67 Restaurant 19 3.8 

TA-53 N of TA-53 
"Ar Whole Body N of 2.1 Townsite 0.9 0.18 

TA-53 s of 
TA-2 

"Tu Lung Air 0.06 Air 0.06 0.004 
Sampler Sampler 
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All other atmospheric releases of radioactivity 
(see Table XIX) were evaluated by theoretical 
calculations. All potential doses were found to be 
less than the smallest 'ones presented above and 
were thus considered insignificant. 

Liquid effluents, as such, do not flow beyond the 
LASL boundary but are absorbed in the alluvium of 
the receiving canyons; excess moisture is lost 
primarily by evapotranspiration. These effluents are 
monitored at their point of discharge and their 
behavior in the alluvium of the canyons below out- 
falls has heen studied."" Small quantities of 
radioactive contaminants transported during 
periods of heavy runoff have been measured in can- 
yon sediments ,beyond the LASL boundary. 
However, no significant exposure pathways from the 
sediments to humans have been identified. 
No radioactivity in excess of normal background 

concentrations was detected in drinking water, 
perennial surface water, or ground water at  any off: 
site location. 

There are no known significant aquatic pathways 
or food chains to humans in the local area. Two 
minor potential foodstuff pathways involving 
venison and honey have been identified and are dis- 
cussed in See. III.A.5. They have been estimated to 
result in a maximum of <4 mremlyr to an in- 
dividual and are unlikely to actually occur. 

Measurements of external penetrating radiation 
showed no statistically distinguishable doses a t  any 
off-site locations that could be attributed to LASL 
operations. Variations among stations or over time 
were all within expectable ranges. The location 
north of TA-53 indicated by theoretical calculations 
to have the maximum potential exposure rate 

because of release of gamma-emitting isotopes (69 
mremlyr a t  boundary and 20 mremlyr for maximum 
individual) was not monitored by dosimeters during 
19i7 but will be added to the routine network in 
1978. The nearest routine stations (at LA Airport 
and TA-21) did not show any distinguishable 
elevated doses. On-site measurements of above 
background doses were expected and do not repre- 
sent potential exposure to the public except in the 
vicinity of TA-18. Members of the public reguldy 
utilizing the DOE-controlled road which passes by 
TA-18 could receive as much as about 0.6 mremlyr 
of direct gamma and neutron radiation. This value 
was derived from 1975 datal8 on total dose rates us- 
ing 1977 gamma doses measured by TLDs and 
assumptions of exposure time related to typical 
driving patterns. All of the other facilities 
generating above-background radiation are located 
in controlled areas precluding entry by the general 
public. The on-site station near the laboratory 
boundary at State Highway 4 recorded a dose of217 
mredyr .  This has been determined to be because of 
a localized accumulation d '"Cs on stream channel 
sediments originating from release of treated ef- 
fluents upstream. (See Table XVII, DP-Los Alamos 
and Lower Los Alamos Canyons.) 

Cumulative population whole body doses at- 
tributable to LASL operations were estimated from 
measured ('H as HTO) or theoretically calculated 
("C, "N, "0, and "Ar) exposures and data on the 
La Alamos County population. The Los Alamos 
Co.unty Planning Department estimated 13 500 resi- 
dents in the Los Alamos townsite and 6OOO in the 
White Rock-Pajtuito Acres area. The dose estimates 
were the following: 

1917 WHOLE BODY POPULATION DOSES 
IN LO8 ALAMOS COUNTY 

Whole Body Population Dose 
Isotope (man-rem) 

'H (as HTO) 0.38 
tic lax, mo 7.1 
.& 3.6 

Total 11.1 
Natural Background 3100 
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No estimate of population lung dose from 
plutonium was made because (1) population dose 
calculations are of interest as a means of estimating 
genetically significant doses", (2) the whole body 
doses because of plutonium exposure would be 
much smaller than the lung dose estimated for the 
maximum individual (0.06 mrem/yrl because trans- 
location from the lung is very small, and, (3) the ap- 
propriateness of making whole body population dose 
estimates from very low dose rates is in question." 

The total individual whole body dose because of 
natural background in Los Alamos County was es- 
timated as 161 mrendyr, consisting of 127 mrem/yr 
measured external radiation, an assumed 18 
mrem/yr from internal natural radioactivity, and 17 
mrem/yr from cosmic neutron radiation.' This gives 
a total population dose of about 3100 man-rem 
resulting from normally present sources. 

The cumulative whole-body population dose to 
the estimated 98 OOO inhabitants of the 80 km circle 
around Los Alamos because of LASL operations is 
considered to be the same, 11.1 man-rem, as  for Loa 
Alamos County. This is because the next nearest 
population centers are far enough away that no lab- 
related concentrations of radioactivity could be 
detected as a result of much greater dispersion of all 
isotopes and additional decay during transit time 
for short-lived isotopes ("C, W, I1O, "Ar). By con- 
trast, the 98 000 inhabitants of the mea received an 
es t imated  13 300 man-rem from na tura l  
background, assuming average individual doses of 
about 101 m r e d y r  from external x and gamma 
radiation, 18 mrem/yr for internal natural radioac- 
tivity and 17--mrem/yr from cosmic neutron 
radiation.' . 

Thus, doses potentially attributable &I releases of 
effluents contribute about 0.4% to the total dose 
received by Los Alamos County residents and about 
0.07% to the population within an 80 km radius of 
the Laboratory. 

B. Related Environmental Studies 

1. La Mesa Fire 

The La Mesa fire, June 16-23,1977. burned about 
15 270 acres of the Santa Fe Sational Forest, Ban- 
delier National Monument, and LASL lands. The 
bum included Ponderosa pine, fir, and aspen at 
higher elevations and along north facing slopes of 

canyon walls, and pinon-juniper a t  lower elevations 
on mesa tops. The light, moderate, and severe burn 
are& within the Laboratory boundary were mapped 
using infrared aerial photographs taken after the fm 
and information from the National Park Service 
(Fig. 12). The total burn area within the Laboratory 
was about 2620 acres. The intensity of the bum on 
Laboratory lands is summarized below: 

SEVERITY OF BURN ON LASL LANDS 

Degree of Burn Acres W of Burn - 
Light 700 47 
Moderate 1090 41 

32 Severe 
2620 100 
- 830 - 

The burn within LASL boundaries consumed 
vegetation in about 20% of the drainage area of 
Water Canyon and about 23% of the drainage area 
of Ancho Canyon. Several large runoff events in July 
from heavy precipitation transported large amounts 
of ash and soil to the Rio Grande. A study was in- 
itiated in early August to determine the extent of 
soil erosion in li sites in the severe bum area and 
five sites in a control area. Subsequent precipitation 
and runoff stripped little soil from the study sites. 
The initial runoff event in July removed most, if not 
all, of the debris resulting from the fire. 

In cooperation with the U.S.F.S., DOE lands were 
reseeded with a mixture of native grass species 
(slender wheatgrass, westem wheatgrass, hard 
fescue, blue grama, spike muhley, and sand drop- 
seed) on July 9 and 10. One hundred eighty acres 
were set aside during seeding operations as  natural 
succession biological study areas. Seeding was done 
at a rate of approximately 10 lb of seed per acre or 
100 seeds per square foot. 

2. Waste Burial-Site Surveillance 

Several programs for surveillance and evaluation 
of existing waste burial sites a t  LASL are presently 
in a developmental stage. During the past year, 
measurements of the radionuclide contents of sur- 
face soils and vegetation have been completed. 
Several monitoring methods for detection of water 
and waste movements from the burial sites are be- 
ing evaluated for routine use. Evaluation of the ex- 
isting sites includes use of the monitoring data 
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Fig. 12. 
,La  Mesa fire burn areas showing intensity of burn. 
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coupled with hydrologic and vegetation transport 
models which are under development for prediction 
of migration of radionuclides in the surrounding 
burial media. 

Redioactive wastes at Los Alamoe Scientific 
Laboratory are first screened for transuranium ele- 
ment content. Wastes containing greater than 10 
nCi of transuranics per gram of waste are placed in 
retrievable storage. These wastes are placed on 
special pads in the LASL burial ground at Mesita 
del Buey (TA-54). Sonretrievable wastes are dis- 
posed of in pits dug into the Tshirege member of the 
Bandelier Tuff. High level beta-gamma wastes are 
disposed of in special shafts drilled into the Ban- 
delier Tuff. Tritium waste receives special packag- 
ing, dependent on the level of activity. Routine 
tritium waste 6-30 mVyr) is packaged in asphalt- 
lined 115 or 210 1 drums. Where significantly large 
quantities of tritium are contained, the waste is 
packaged in a 115-1 drum which then is sealed in- 
side of an asphalt coated 210-1 drum. For very high 
tritium content wastes, the waste-containing 115-1 
drum is encased in asphalt in a 210-1 drum. 

Two monitoring programs have recently been in- 
itiated a t  the LASL radioactive solids waste dis- 

. posal site a t  TA-54 (Fig. 3). A soil moisture monitor- 
ing program is being used to obtain data describing 
the changes in water content, with depth and time, 
in fill material overlying buried waste and in the tuff 
surrounding waste disposal shafts to a radius of 6 m. 
The data are used to infer the quantities of moisture 
penetrating to the depth of the waste material and 
moving outward from the waste. Information on 
such moistuie movement is required to determine if 

a hydrologic mechanism for transporting 
radionuclides out of the disposal emplacement ex- 
ists. 

The data for one hole are presented in Fig. 13. The 
major variations in water content occur within a 
meter of the surface, presumably because of spring 
snowmelt and summer storms. S o  significant 
changes occur below 3 m. The decrease in water con- 
tent with depth may indicate a small. downward 
moisture flux; work is in progress to resolve this 
question. 

Moisture readings are made once a month for 
each of lOaugered boles; 4 into crushed tuffbackfill, 
6 into adjoining tuff. Additional boreholes will be 
drilled and monitored as more pits and shafts are 
completed. The measurements are made using a 
neutron soil moisture probe. Fast neutrons emitted 
by the prohe are thermalized by hydrogen atoms in 
the water molecules, and the return incidence of 
slow neutrons is electronically converted to a 
measure of the volumetric water content of the soil 
surrounding the probe. A computer program com- 
piles, coordinates, analyzes, and graphically dis- 
plays this information. 

A project for collection of meteorological data is in 
the completion phase. A 40-ft steel tower and an ad- 
joining instrumentation shelter were erected at  TA- 
54. Initial climatological measuring and recording 
equipment includes three anemometers and three 
temperature thermistors, a dew point cell, a 
weighing bucket snow and rain gauge, an IR ther- 
mometer, and several soil heat-flow disks. These in- 
struments measure and record wind speed, air tem- 
perature, humidity, precipitation, surface tem- 

2: 
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Fig. 13. 
Soil moisture monitoring data for bore hole in 
mdioactive solid uaste disposal area. 
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perarure, and heat transfer in the soil, respectively. 
The system will be operated in two modes. Con- 
tinuous surveillance of wind direction and velocity 
will provide data for evaluating possible accidental 
atmospheric releases during site operations, as well 
as providing information on local climatological 
phenomena. Secondly, intensive studies are conduc- 
ted on atmospheric dispersion processes, soil 
moisture flux, and evaporation and precipitation. 

Complementing the development of a monitoring 
system for LASL solid radioactive waste d i s m a l  
sites, various geologic investigations have been un- 
dertaken, including a horizontal core-drilling pro- 
ject under old disposal pits at TA-54, surface 
monitoring studies of disposal sites a t  TA-50 and 
TA-6 (Fig. 31, and a routine geologic inspection and 
approval program for new disposal pits or shafts. 

3. Long-Term Eeological Effeets of Exposure to 
Uranium at LASL Firing Sites 

The long-term ecological consequences of releas- 
ing appreciable amounts of natural and depleted 
uranium to LASL terrestrial ecosystems have been 
studied during the past three years. Objectives of 
these studies were to (1) describe the uranium con- 
centrations and distribution a t  LASL testing sites, 
as determined by analyzing soil and biota samples; 
(2) describe small mammal and vegetative com- 
munities a t  selected LASL testing sites and sur- 
rounding areas exposed to various amounts and 
physical forms of uranium; (3) analyze plant and 
soil invertebrate communities associated with 
various amounts of uranium a t  LASL testing sites to 
determine responses to the chemical toxicity of 
uranium; (4) evaluate inventory estimates obtained 
by annuli and isopleth methods, spatial distribu- 
tions, and particle size correlations of uranium in 
soils: and (5) determine the relative importance of 
surface transport of uranium by surface creep, salta- 
tion, reflotation (suspension). and surface water 
runoff. 

An estimated 75 000 to 100 000 kg of uranium were 
expended during conventional explosive tests a t  
several LASL testing areas during 1949-1970. Of 
this, about 35 OOO - 45 000 kg of natural uranium 
were used during 1949-1954, and 40 OOO - 50 OOO kg 
of depleted uranium ('uUP"U <O.OOiZ) were used 
during 1955-19i0.1' Four LASL sites were initially 
selected for study: three firing sites and a control. 
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E-F site (TA-15) at 2190 m elevation was the loca- 
tion of most (about 66%) uranium expenditure, had 
relatively high uranium concentrations in soils, and 
contained several large pieces of corroding uranium. 
Mink Site (TA-36) a t  2100 m elevation was chosen 
as having potentially moderate uranium concentra- 
tions, and Lower Slobovia (LS) (TA-36) a t  2000 m 
was chosen as a potentially low uranium concentra- 
tion site. The nature of the explosives tests a t  Minie 
and LS Sites scattered smaller particles than those 
a t  E-F Site. Control sites were at approximately 
2000 m and 2190 m elevations. Each study site 
measured 500 by 500 m. 
Results of the first year of study" showed that E-F 

Site soil averaged 2400 ppm of uranium in the upper 
5 cm and 1600 ppm at  5-10 cm. Lower Slobovia Site 
soil from two subplots averaged about 2.5 and 0.6% 
of the E-F Site concentrations. E-F Site vegetation 
samples contained about 320 ppm of uranium in 
November 1974 and about 125 ppm in June 19i5. 
Small mammals trapped in the study areas in 
November contained a maximum of 210 ppm of 
u r a n h n  in the gastrointestinal tract contents, 24 
ppm in the pelt, and 4 ppm in the remaining 
carcass. In June, maximum concentrations were 
110.50, and 2 ppm in similar samples and 6 ppm in 
lungs. These data emphasized the importance of 
reflotation of respirable particles in the upper few 
millimeters of soil as a .contamination mechanism 
for several components of the LASL ecosystem. 
Vegetation community analyses and initial results 
of the soil invertebrate studies did not reveal con- 
clusive differences in the effects of the various 
gradients of uranium in the study and control sites. 

Emphasis during the second year of study" was 
shifted M E-F Site environs, where a polar coor- 
dinate sampling pattern was devised for determina- 
tion of the soil uranium inventory. Samples were 
taken at  the intersections of radii that extended 
from the detonation point every 45" and concentric 

. 

. 

circles 10, 20.30,40,50,75, 100.150, and 200 m from .. 
the detonation point. Duplicate 30 cm deep soil 
cores were collected with a polyvinylchloride coring 
tube (2.5 em i.d.1 and later cut into segments 
corresponding to 0 to 2 . 5 ,  2.5 to 5.0, 5.0 to 10. 
10 to 15,  15 to 20 , and 20 to 30 em depths. 
Analyses of the 0 to 2.5 cm segments from each 
sampling point were used to determine the horizon- 
tal distribution of uranium from the detonation 
point (Fig. 14). The uranium distribution with : 
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Fig. 14. 
Mean surface (0 to 2j rnrn deep) uranium 
concentmtion in soil at E-F Site, 1976. 

depth a t  locations 0, 10, 20, 30, 40, and 50 m from 
the detonation point (Fig. 15) indicated that 
uranium has migrated into or penetrated the soil 
significantly to the maximum sampling depth. 

Uranium movement from E-F Site by surface 
water transport was indicated by the presence of 
a bove-background (>0.6- 1.2 ppm ) concentrations 
in Potrillo Canyon alluvium to distances of 5 km 
downstream. The amount of uranium estimated to 
lie in the E-F Site drainage to as far as 9 km down 
Potrillo Canyon is 58 kg. Although seemingly large, 
this amount is <0.1% of the uranium expended a t  
E-F Site during 1943-1973, and i t  indicates that only 
minor amounts have moved appreciably. The im- 

'portance of storm runoff as a transport medium for 
E-F Site soil uranium was indicated by samples of 
standing water and runoff obtained during two 
rainstorms (Table XXV). The sbkbility. and hence 
movement, of uranium was greater than generally 
expected. 

The 1977 studies*' of the uranium inventory 
. within the 0- to 5-cm depth of soil a t  E-F  Site 

produced two independent estimates, one of 4480 kg 
within a surface area of 126 660 m' determined by 
summing the amounts calculated in the annuli of 
the polar coordinate system, and another of 2970 kg 
within a surface area of 119 140 m' obtained by 
calculating areas within uranium concentration 
isopleths in a 126 000 mr circle centered on ihe 
detonation point (Fig. 16) generated by a computer 
program and their respective median uranium con- 
centrations. The 6000 m* discrepancy in total sur- 
face areas resulted from the lack of data from the 

. Fig. 15. 
Uranium distribution us soil depth and dis- 
tance at E-F Site. . 

-. ! 

I URANIUM CONCENTRATIONS AT E-F SITE I I 

Fig. 16. 
Calculated isopleths of uranium concentm- 
tions in the 0 to 5 ern soil horizon at E-F Site. 
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200 m sampling location south of the firing point 
because that location falls within Potrillo Canyon 
and prevented extrapolation of the isopleths to that 
region. If we assume that the 100 to 300 ppm 
uranium isopleth applied to that area, the two es- 
timates are within 2% of.agreement. From these 
data we have estimated that the uranium inventory 
in the 0 to 5 em soil horizon a t  E-F Site is within 
the range of 3000 to 4500 kg, not including particles 
>6 mm in size, which were screened from the sam- 
ples during processing and sampling. 

Spatial variability in sampling for uranium dis- 
tribution by a polar coordinate system was 
evaluated by analysis of uranium concentrations in 
randomly selected duplicate soil cores taken a t  loca- 
tions 0.5 m from and parallel to those reported last 
year. Mean variations for surface (0 to 2.5 cm 
depth) soils were lowest (18%) in samples collected 
a t  10 m from the detonation point and greatest 
(96%) at 50 m. Individual values ranged from 7 to 
106% and showed no cotpistent pattern related to 
distance from the origin of the uranium. Uranium 
concentrations in deeper (30 cm) soil cores showed 
that soil sampling results were strongly influenced 
by the variable deposition of past uranium debris in 
the form of fragments that ranged from 2 mm to 
several em in diameter and by the subsequent 
variable leaching and cormsion processes that 
transported uranium to deeper soil profiles and to 
distant locations by surface water runoff. 

Uranium concentrations in six soil size fractions 
obtained from forty 0 to 5 cm and 5 to 10 cm depth 
cores showed coniiderable variation but suggested 
t h a t  s m a l l  (<53 pm) u r a n i u m  p a r t i c l e s  
predominated a t  10 m from the detonation point; 
larger (1-2 mm) particles were most important and 
intermediate-sized (105-500 am) particles were of 
secondary importance at  20 to 50 m distances; and 
most oT the uranium at the periphery of the 126 000 
m' study area was associated with small particles. 

Initial results from Bagnold dust collectors main- 
tained for three months at two locations near the E- 
F Site detonation point indicated that uranium par- 
ticles in the > 100 pm diam range, those expected to 
move by forces of surface creep and saltation, were 
most active a t  the ground surface. Fine particulates 
with relatively high uranium concentrations 
predominated in collector heights above 0.5 cm. 
demonstrating the importance of suspension in the 
redistribution of uranium. 
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Uranium concentrations in tissues of deer mice 
(Peromyscus maniculatus) and pocket gophers 
(Thomomys bottae) collected at  E-F Site indicated 
that there was a difference among amounts in 
several tissue types and that deer mice generally 
contained higher mean uranium concentrations in 
their tissues than did pocket gophers. The 1977 
results were 2-100 times those measured in similar 
samples collected during November 1974 and June 
1975; however;the range of values was highly 
variable and reinforced our previous observations 
that massive sample sizes would be necessary to 
provide conclusive results. Highest uranium concen- 
trations were in gastrointestinal tract contents with 
slightly lower values in pelts. Kidneys and livers 
contained about 5.10% of pelt values, and lungs and 
carcass samples contained amounts that were 
slightly above background. These data support our 
previous conclusion that the greater bioavailability 
of uranium in the top few mm of soil a t  E-F Site 
resulted in greater contamination of the deer mouse 
population than of the sympatric pocket gopher 
population. The amounts of uranium in the deer 
mouse and pocket gopher lung samples were similar 
to one another and to carcass values, arguing 
against appreciable inhalation of uranium particles; 
positive values occurred in only one specimen of 
each species. 

Invertebrate populations in areas of high (2400 - 
16 000 ppm) and medium (20 - 80 ppm) uranium 
concentrations in soils were sampled by pitfall trap- 
ping and insect net sweeps to evaluate possible ef- 
fects of exposure to such levels upon those animals. 
The overall comparisons of numbers of individuals 
and numbers of species in the study w a s  revealed 
no conclusive evidence of a gross differential 
response to the areas that contain relatively high 
uranium concentrations in soils compared to nearby 
control areas. 

4. Plutonium Distribution and Concentration 
Variability in Canyon Waste Receiving Arena 

Special ecology studies on transuranics in the en- 
vironment began in FY74 to characterize and com- 
pare the distribution and transport of plutonium in 
ecosystem components in the canyon liquid wmte 
receiving nreas a t  Los Alamos. Results of this work 
as well as site descriptions have been reported in 
detail in several papers.*'** 
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A major accomplishment of these studies has 
been the characterization of plutonium concentra- 
tion variability in several canyon ecosystem compo- 
nents, Design of studies of plutonium is psninrlarl?. 
difficult because of the large variability of the data. 
k u r a n c e  of conclusive results fmm an expensive 
field effort requires careful design b a r d  on good es- 
timat.ffi of the mean concentration and’its vatianee. 

Several investigators have noted that the mf- 
ficient Of variation (c ~1 u/F) is relatively constant 
over a wide range of concentration. An efficient a p  
praach to the design of a plutonium study is to select 
a value of E (a cnret denotes estimate of! from the 
literature, and combine this estimate with the ex- 
pected concentration for the field study, as 
demonst.rated by Eberhardt.’* Before realistic 
values of C are taken fmm the literature, the 
researcher should have some feeling for the 
statistical properties of C. 

A Monte Carlo simulation study of the statistical 
properties of E leads us to conclude that a t: based on 
less than 5 observations is nearly worthless becauae 
the lower confidence bound will always include zero, 
and that for E in the range 0.1 to 2.0, a minimum of 
50 observations is necessary before much confidence 
can be associated with the concentration estimctte. 

Reeulu of our field studies demonstrated the im- 
portance of stream banks in governing the spatial 
distribution of plutonium in the Las Alamos can- 
yons. Comparhon of distributions among canyona 
with different temporal use histories indicates that 
the stream banks, which are heavily vegetated in 
the canyons, not only accumulate effluent 
radionuclides but limit the rate of radionuclide 
transport to downstream areas by erosional 
processes. 

There has been considerable movement of 
plutonium from the soil surface i n k  the soil profile 
at  all our study areas (Table XXVI). In all cases. 
less than 50 percent of the soil column inventory of 
plutonium was present in the surface 2.5 em of soil, 
indicating that with time, surface inputs of 
plutonium become less available for horizontal 
transport by wind and water. 

Plutonium-soil panicle size relst.ionshipsn.’” have 
led us to the following conclusions: 

1. Less than 15 percent of the plutonium and 10 
percent of the soil mass is present. in readily 
resuspendable silt-clay soil size fractions (<53 pm) 

in the canyons. even though plutonium concentra- 
tions are generally highest in rhis fraction. 

2. Differences in plutonium-mil particle size 
relationship have an imprmnt  bearing on the 
potential for transport by wind and water. 

The concentrations of plutonium in Los Alamos 
vegetation are dependent. on the levels of plutonium 
in associated soils. The relationship between 
plutonium in mil and vegetation was predictable us- 
ing the equation: 

where y is the concentration of plutonium in vegeta- 
tion (pCig dry weight) and X equals the soils con- 
cent.ration (pCi/g). Mean planthoil plutonium con- 
centration ratio estimates for native grasses ranged 
from 0.13 - 0.93, while values for forbs ranged from 
0.23 - 0.31. Although these values reflect the low 
transfer of plutonium to p l m ~  under field condi- 
tions, they are 10 to l@ times higher than ratios 
derived from greenhouse studiee.m.as Contamination 
of plant surfaces with fine soil particlw is considered 
the most likely cause of the high plantisoil ratios ob- 
served in the field. 

Plutonium in internal organs (Le., liver, bone, 
and muscle) from rodents sampled within our study 
areas pneralls. could nnt’be measured with cer- 
tainty (P 5 0.05). However, levels in pelt and 
gastro-intestinal (GO tract samples wee readily 
measured and can be correlated with plutonium in 
study areas soils using the equation: 

’ 

y = 0.004Xo.*, n - 8, 9 = 0.90. 

where y is the conerncration in tissue and X is the 
soil concentration. 

More than 95 penwnt of the plutonium body bur- 
den in rodents w s  asmiaced with pelt and GI tract 
samples. Them data suggest that. a physical pmcess 
such as soil resuspension and/or soil ingestion is the 
primary mechanism of plutonium transfer to study 
area rodenra. 

Concentrations of plutonium in plants and 
animals from the canyon study s ius  reflect soil 
plutonium contamination. We believe that the 
primary mechanism resulting in contamination of 
biota is governed by physical rather t.han 
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Fig. 17. 
Water sampling locations in vicinity of Fenton 
Hill (TA-57) Geothermal Site. 

Table XXVIII summarizes the 1977 data on 
chemical quality of water for nine surface water sta- 
tions, four water supply locations, two springs along 

the Jemez Fault, one spring discharging from recent 
volcanics, and one well that is abandoned. It also 
summarizes the quality of water from two ponds 
that contain water used in experiments related to 
the development of the circulation loop in the hot 
dry rock at a depth of 3000 m below the land surface. 
There has been no significant change in the quality 
of water from previous analyses. 
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APPENDIX 

A. Standards for Environmental Contaminants 

The concentrations of radioactive and chemical 
contaminants in air and water samples collected 
throughout the environment are compared with per- 
tinent standards contained in the regulations of 
several Federal and State agencies in order to verify 
the Laboratory's compliance with these standards. 
LASL operations pertaining to environmental 
quality control are conducted in accordance with 
the directives and procedures contained in DOE'E 
Health and Safety Manual, Chapters 0510, 0511, 
0513, 0524, and 0550. 

In the cme of radioactive materials in the environ- 
ment, the standards contained in Manual Chapter 
0524 are used as a basis for evaluation. However, the 

DOE standard for uranium in water (1500 and 60 
mg/i for controlled and uncontrolled areas, respec- 
tively) does not consider chemical toxicity. 
Therefore, for the purposes of this report, the more 
restrictive standards4D of the International Commis- 
sion on Radiological Protection (ICRF') for uranium 
in water (60 mgli for an occupational 40-h week, 
and 1.8 mgll for a non-occupational168-h week) are 
preferred. For atmmpheric uranium, the DOE and 
ICRF' standards are in agreement. The standards 
are listed in Table A-I in the form of a Radioactivity 
Concentration Guide (CG). A CG is the concentra- 
tion of radioactivity in the environment that is 
determined to result in whole body or organ doses 
equal to the Radiation Protection Standards (listed 
in Table A-II) for internal and external exposures. 
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Obviously, there are uncertainties in relating the 
RCG to the Radiation Protection Standards. Thus, 
common practice and stated DOE policy in Manual 
Chapter 0524 are that operations shall be "mnduc- 
ted in a manner to assure that radiation exposure to 
individuals and population groups is limited to the 
lowest levels technically and economically prac- 
ticable." For chemical pollutants in water supply, 
the controlling standards are those promulgated by 
either the EPA or the New Mexico State Environ- 
mental Improvement Agency (Table A-111). 

Radioactivity in public water supply is governed 
by EPA regulations contained in 40CFR141. These 
regulations provide that combined radium-226 and 
radium-228 shall not exceed 5 pCi/l and gross-alpha 
activity (including radium-226 but excluding radon 
and uranium) shall not exceed 15 pCi/l. A screening 
level of 5 p C i l  is established as part of the monitor- 
ing requirements to determine whether specific 
radium analyses must be performed. (Fed. Reg. Vol. 
41. No. 133, July 9, 19i6). 

B. Sampling Rocedures and Statistical Treat- 
ment of Data  

1. Thermoluminescent Dosimeters 

Harshaw T L D - l d  LiF chips, 6.4 mm square by 
0.9 mm thick, were used in the LASL TLD network 
dosimeters. The chips were annealed for 1 hr at 
400°C followed by 1 hr at 100°C before use in the 
dosimeter. The TLD reader was an Eberline model 
TLR-45 adjusted for I&, 140% preheat and 1%. 
240°C integration cycles. Incandescent lighting was 
used exclusively during all phases of annealing, 
dosimeter preparation, and read-out. Three chips 
were heat sealed in a black polyethylene envelope 
and then placed in an opaque, thick walled (3 mm) 7 
m l  polyethylene vial. This assembly constituted 
one dosimeter. For each annealed batch an indepen- 
dent calibration was determined. Six dosimeters 
were e x w e d  to 'To radiation a t  the nominal levels 
of 0, .lo, 20, 40, 80, and 160 mR. A factor of 1 rem 
(tissue) = 1.061 R was used in evaluating the 
dosimeter data. This factor is the reciprocal of the 
product of the roentgen-to-rad conversion factor of 
0.957 for muscle for mCo (the isotope used for TLD 
calibrations) and the factor 0.985 which corrects for 
attenuation of the primary radiation beam at  elec- 
tronic equilibrium thickness. A rad-to-rem conver- 
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sion factor of 1.0 for gamma rays was used as recom- 
mended by the International Commission on Radia- 
tion Protection." A method of weighted least 
squares linear regression was used to determine the 
relationship between TLD reader units and dose 
(weighting factor was l/s9.'' Control dosimeters 
were used t o  compensate for l a t e n t  ther-  
moluminescence and doses in transit. 

In order to limit the magnitude of the uncertainty 
of the doses calculated for each of the LASL TLD 
network sites, the LiF chips used in the program 
were selected in the following manner. All candidate 
chips were exposed to 500 mR. Chips which read 
outside the rangeyf2s were culled (4. = mean light 
count reading, s = standard deviation). As a result 
of this screening procedure, the variation of values 
of the quantity s/y was less than 6% for the remain- 
ing chips (y = individual readings). 

Although the integration cycle for individual 
dosimeters was 13 wk, and quarterly doses were 
calculated for the purpose of observing possible 
trends in the e x p u r e  a t  each site, the total annual 
dose a t  each site is more useful for comparison 
among sites and for calculating population dose con- 
tributions. To calculate these annual doses the 
calibration data from each of the 13 wk TLD sets 
were combined. The result of this combination was 
a regression line obtained from 24 points, four a t  
each of six nominal levels of irradiation." T h e  data 
from the four 13 wk dosimeters a t  each site were 
then pooled. Since each dosimeter contained three 
chips, three replicate sets were formed using the 
light counts from one chip in each 13 wk dosimeter 
per replicate. The light counts in each replicate were 
summed, appropriate background counts subtrac- 
ted, and total annual dose calculated along with up- 
per and lower limits (at the 95% confidence level)." 
This method includes the sources of variance in the 
calibration data as well as in the site dosimeter data 
in the calculation of the uncertainty of the annual 
dose. The average doses reported for the three 
categories of TLD stations are the arithmetic means 
(and the 2u deviation of those means) of the total 
annual site doses in each category. 

2. Air Sampling. 

Samples were collected .at. 30 continuously 
operating stations over 2-week periods during 1977. 
High volume positive displacement air pumps with 



TABLE A-I 

DOE RADIOACTIVITY CONCENTRATION GUIDES (CGs) 

CG for Air 
CONCENTRATION GUIDES FOR UNCOhTROLLED 

CG for Water 

(rCdmL) (nCW 

2 x lo-' 
3 x 10-8 
4 x 10- 
3 x 10-10 
3 x lo-" 
1 x lo-'' 
5 x 10-10 
7 x 10-1' 
6 X lo-" 
2 x lo-" 
(Pdm'Y 

6.1 X 10 

3 x 10-a _ _ _  
_ _ _  

3 x 10-a 
3 x 10-1 
3 x 10-1 

5 x 10-1 
5 x 10-0 
4 x 10-1 

2 x 10-1 

2 x 10-5 

CONCEWI'RATION GUIDES FOR CONTROLLED AREAS..b 

CG for Air CG for Water 

Nuclide (rCdmL) (rCdm.0 (nCidL) 

5 x 10-1 
1 x lo-' 
2 x 10- 
3 x lo-' 
1 x IO-B 
4 x 10-1 
1 x 10-8 
2 x 10-1' 
2 x lo-" 
6 x lo-" 

1 x 10-1 _ _ _  
3 x 10-4 
1 x 10-0 
3 x 10-0 
4 X10-' 
1 x lo-' 
1 x lo-' 
1 x lo-' 

5 x 1 0 - 4  

1 x 10" 
_-_ 
_ _ _  
300 
10 
30 

400 
100 
100 
100 

'This table contains the most restrictive CGs for nuclides of major interest a t  LASL (DOE 
Manual Chap. 0524, Annex A). 
bCGs apply to radionuclide concentrations in excess of that occurring naturally or due to fallout. 

masses may be converted to the DOE "uranium special curie" by using the factor 3.3 X 

PCi/Pp. 
dOf the possible alpha and beta emitting radionuclides released a t  LASL, -Pu and 'Y, respec- 
tively, have the mcst restrictive CGs. The CGs for these species are used for the gross-alpha and 
gross-beta CGs, respectively. 

'eFor purposes of this report, concentrations of total uranium in water are compared to the ICRP 
recommended values which consider chemical toxicity. 

curie of natural uranium is equivalent to 3ooo kg of natural uranium. Hence, uranium 
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TABLE A-I1 

DOE RADIATION PROTECTION STANDARDS FOR EXTERNAL 
AND INTERNAL EXPOSURES 

Individuals and Population Groups 
in Uncontrolled Areas 

Annual Dose Equivalent or 
Dose Commitment (rem)' 

Based on dose Based on a n  
to individuals average dose 
at points of to a suitable 
maximum sample of 

Tyr of probable the exposed 
Exposure exposure populationD 

Whole body, 
gonads, or 
bone marrow 0.5 0.17 
Other organs 1.5 0.5 

Individuals in Controlled Areas 

Dose Equivalent [Dose or Dose 
Type of Exposure Exposure Period Commitmenta(rem)] 

Whole body, head and trunk, gonads, lens of 
the eye,b red bone marrow. active blood 
forming organs. 
Unlimited areas of the skin (except hands 
and forearms). Other organs. tissues, and 
organ systems (except bone). 
Bone 

Forearmsd' 

Handsd and feet 

Year 
Calendar Quarter 

Year 
Calendar Quarter 

Year 
Calendar Quarter 

Year 
Calendar Year 

Year 
Calendar Quarter 

5 c  
3 

15 
5 
30 
10 
30 
10 
75 
25 

'To meet the above dose commitment standards, operations must be conducted in such a man- 
ner that it would be unlikely that an individual would assimilate in a critical organ, by inhala- 
tion, ingestion, or absorption, a quantity of a radionuclide(s) that would commit the individual 
to an  organ dose which exceeds the limits specified in the above table. 

. 'A beta exposure below a maximum energy of 700 keV will not penetrate the lens of the eye; 
therefore, the applicable limit for these energies would be that for the skin (15 redyear). 
'In special cases with the approval of the Director, Division of Safety, Standards, and Com- 
pliance, a worker may exceed 5 remlyear provided hisher average exposure per year since age 18 
will not exceed 5 rem per year. 
dAll reasonable effort shall be made to keep exposure of forearms and hands to the general limit 
for the skin. 
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TABLE A-I11 

MAXIMUM CONTAMINART LEVEL IN WATER SUPPLY (MCL) 
FOR INORGANIC CHEMICALS" 

Maximum Level 
Contaminant (mgl.0 

ks 
Ba 
Cd 
CI 
Cr 
FQ 
Pb 
Hg 
NO, 
Se 
Ag 
TDS 

0.05 
1 .o 
0.010 

0.05 
2.0 

' 0.05 
0.002 

0.01 
0.05 

250 

45 

1000 

'USEPA National Interim Primary Drinking Water Regulations (4OCFR141-, 201-207, Fed. Reg. 
40, -59566-59588, Dec. 24, 1975) and NMEIA Water Supply Regulations (Regulations Covern- 
ing Water Supply, N.M. Environmental Improvement Agency, Santa Fe, K.M., Dee. 9,1977). 
bBased on annual average of the maximum daily air temperature of 58.4 to 63.8"F. 

flow rates of approximately 3 l/s were used. At- 
mospheric aerosols were collected &I 79 mm diam 
polystyrene filters. Part of the total air flow (-2 
ml/s) WBS passed through a cartridge containing 
silica gel to adsorb atmospheric water vapor for 
tritium analyses. Air flow rates through both sampl- 
ing cartridges were measured with variable-area 
flow meters, and sampling times were recorded. 

Gross-alpha and gross-beta activities on the 
biweekly air filters were measured with a gas-flow 
proportional counter on collection day and again 7 
to 10 days after collection. The first count was used 
to screen samples for inordinate activity levels. The 
second count (made after adsorbed, naturally oc- 
curring, radon-thoron daughters had reached 
equilibrium with the long-lived parents) provided a 
record of long-lived atmospheric radioactivity. 

At one location (NO50 EO40) atmospheric radioac- 
tivity samples were collected daily (Monday 
through Friday). Atmospheric particulate matter on 
each daily filter was counted for gross-alpha and 
gross-beta activities on collection day and again 7 to 
10 days after collection. The first measurement 

provided an early indication of any major change in 
atmospheric radioactivity. The second measure- 
menta were used to observe temporal variations in 
long-lived atmospheric radioactivity. 

After being measured for gross-alpha and gross- 
beta activities, the biweekly filters for each station 
.were cut in half. T h e  first group of filter halves were 
then combined and dissolved to produce composite 
6- or 8-wk samples for each station. The second 
group of filter halves was saved for uranium 
analysis. 

Plutonium was separated by anion exchange from 
the solution. For 11 selected stations, the eluent 
solutions from the plutonium separation were com- 
bined to represent 12- or 14-wk samples. For each of 
the 11 stations, americium was then separated from 
the composite samples by cation exchange. The 
purified plutonium and americium samples were 
separately electro-deposited and measured for 
alpha-particle emission with a solid-state alpha 
detection system. Alpha-particle energy groups 
associated with the decay of '"Pu, mBPu, and "'Am 
were integrated, and. the concentration of each 
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radionuclide in its respective air sample was 
calculated. This technique does not differentiate 
between '"Pu and *'OPu. 

Uranium analyses were made on the second group 
of filter halves, which represented 12- or 14-wk sam- 
ples. The analyses were done by neutron activation 
analysis, which is described in Appendix C. 

Silica gel cartridges from the 29 air sampling sta- 
tions were analyzed biweekly for tritiated water. 
The cartridges contained a small amount of 'in- 
dicating' gel a t  each end to indicate desiccant over- 
saturation. During cold months of low absolute 
humidity, sampling flow rates were increased to en- 
sure collection of enough water vapor for analysis. 
Water was distilled from each silica gel sample, 
yielding a 2-wk average atmospheric water vapor 
sample. An aliquot of the distillate was then 
analyzed for tritium by liquid scintillation counting. 

On May 23, 1977, five air sampling stations (6. 
Golf Course, 8. Diamond Drive, 10. Fuller Lodge, 14. 
Acorn Street, and 28. Booster P-1) were eliminated 
from the air sampling network. These stations were 
extremely close to other sampling locations and so 
were superfluous. A new sampler a t  TA-15, near 
sites where experiments utilizing high explosives are 
performed, was added to the sampling network on 
August 1,'1977. This sampler will pmvide data not 
now gathered for the southern portion of the 
Laboratory's interior and will be useful for monitor- 
ing emissions from the explosive testing. Also, 
startingon March 28, 1977, the composite period for 
plutonium analyses was increased from 6 or 8 wk to 
quarterly. This was done to increase the amount of 
analyte, since >W% of the plutonium analyses done 
on the 6- or 8-wk composites were near or below the 
analytical detection limit. 

Station and group means were weighted for the 
length of each sampling period and for the air 
volume samples. The means were calculated using 
the following equation." 

where 

C = annual mean station or group atmospheric 

4 4 
radioactive species concentration, 

cI = atmospheric radioactive species concentration 
for station or group i during t:, 

Ei = total number of samples during 1977 for a sta- 
tion or group, 

t, = length of routine sampling period for station or 
group i, and 

vi = air volume sampled for station or group i during 
tl . 

The standard deviations for station and group 
means were similarly weighted by using the follow- 
ing equation. 

I 

' 1  0.- = 

where 

ui = standard deviation of C. 

Parenthetical values for the maximums and 
minimums represent twice the propagated measure- 
ment uncertainties (2u) associated with the report- 
ed maximum or minimum value. 

Measurements of the air particulate samples re- 
quired that chemical or instrumental backgrounds 
be subtracted to obtain net values. Thus, net values 
lower than the minimum detection limit (MDL) of 
the system were sometimes obtained (see Table C- 
111). Individual measurements not uncommonly 
resulted in values of zero or negative numbers 
because of statistical fluctuations in the measure- 
menta. Although a negative value does not represent 
a physical reality, a valid long-term average of many 
measurements can be obtained only if the very small 
or negative values are included in the population. 
For this reason, the primary value given in the tables 
of air sampling results is the actual value obtained 
from an individual measurement or group of 
measurements. These primary values are those used 
in making subsequent statistical analyses and in 
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evaluating the real environmental impact of 
Laboratory operations. To provide an indication of 
the precision of the numerical value, an additional 
value for maximum and minimum concentrations is 
included in parentheses immediately following the 
primary numerical value. The parenthetical value 
indicates the 95% confidence range for the primary 
value; i.e., twice the square root of the variance, or 
2a. 

3. Water, Soil, and Sediment Sampling 

Surface and ground water sampling points are 
grouped according to location and hydrologic 
similarity: i.e., regional, perimeter, and on-site sta- 
tions. Surface and ground water grab samples are 
taken one to three times annually. Samples from 
wells are collected after sufficient pumpage or bail- 
ing to ensure that the sample is representative of the 
water in the aquifer. Spring samples (ground water) 
are collected at point of discharge. 

The water samples are collected in 4 I (for 
radiochemical) and 1 I (for chemical) polyethylene 
bottles. The 4 I bottles are acidified in the field with 
5 ml of concentrated nitric acid and returned to the 
laboratory within a few hours for filtration through a 
0.45 r m  pore membrane filter. The samples are 
analyzed radiochemically for dissolved cesium 
("'Cs), plutonium ("'Pu and 'Tu),  and tritium as  
HTO, as well as  for total dissolved grass-alpha, 
-beta, and -gamma activities. Total uranium is 
measured using the neutron activation method. 

Water is collected for chemical analyses a t  the 
same time as for radiochemical analysis and retur- 
ned to the laboratory for filtration through a What- 
man #2 filter. Samples for trace constituents in the 
water supply were collected and acidified in the 
field and returned immediately to the laboratory for 
filtration. 

Soil and sediment stations are also grouped ac- 
cording to location and hydrologic similarity; i.e.. 
regional, perimeter, and on-site stations. 

Soil samples were collected by taking five plugs, 
75 mm in diameter and 50 mm deep, at the center 
and comers of a square area 10 m on a side. The five 
plugs were combined to form a composite sample for 
radiochemical analyses. Sediment samples were 
collected from dune buildup behind boulders in the 
main channels of perennially flowing streams. Sam- 
ples from the beds of intermittently flowing streams 

were collected across the main channel. The soil and 
sediment samples were analyzed for grass-alpha and 
gms-beta activities, total uranium and 'alPu and 
".Pu. Moisture distilled from the soil and drain 
sediment samples at TA-55 was analyzdd for 'H. 

The average concentrations of radionuclides and 
chemical constituents are reported for a number of 
individual analyses in Tables XI through XIV and 
Tables XVI and XVII. The minimum and maxi- 
mum values reported are individual analyses in the 
groups while the average is computed from all of the 
individual analyses in the group. The parenthetical 
value following the primary value represents twice 
the standard deviation of the distribution of obser- 
ved values, or the analytical variation for individual 
result. 

C. Analytical Chemistry Methods 

1. Procedures , 

a Plutonium and Americium. Soil and sedi- 
ment samples are dried, sieved through <1.7 mm 
screens, and split into 10 g aliquots. Each aliquot is 
leached with HF - HNO,. 

Waters are acidified to -1% HNO, in the field. 
Immediately upon amval in the laboratory, they are 
filtered through 0.45 r m  pore membrane filters, 
split into 500 m i  aliquots, and evaporated to . 
dryness with HNO,. The residue is treated with HF 
to dissolve silica. 

Air filten, are ignited in platinum dishes, treated 
with HF-HNO, to dissolve silica, wet ashed with 
HNO, - H,Oa to decompose the organic residue and 
treated with HN0,-HCI to ensure isotopic 
equilibrium. 

Vegetation samples are ashed in a high. tem- 
perature oven and then treated like soil samples. All 
samples are spiked with standardized and 
'.,Am during dissolution to serve as a chemical 
recovery tracer. 

Dissolved samples are thoroughly digested in 7.2 
N HNO,, and 1N SaNO, added to ensure that Pu is 
in the tetravalent- state. The solution is passed 
through a pre-conditioned anion exchange column. 
The initial eluate and the first SO m l  of a 7.2 N 
HSO, wash is saved for "'Am analysis. The column 
is then washed with 7.2 N HNO, and 8 N HCI. 
Plutonium is eluted with a freshly prepared solution 
of 1 g/l SHJ  in 1 N HCI. The eluate is appropriately 
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conditioned and Pu is electrddepmited from a 4% 
solution of (SK)lC,O,. The plated Pu is counted on 
an alpha spectrometer. 

The eluate from the fi column is conditioned to 
ensure the removal of HXO, and adjusted to 0.5 N 
HC:. This'solution is loaded on a cation exchange 
column, rinsed with 0.5 X HCI followed by 2.0 N 
HCI, and Am is eluted with 4 N HCI. The eluate is 
converted to the nitrate, made 6 N with HNO,, then 
mixed with ethanol in theproportion 40% 6 N HNOl 
- 60% ethanol, and loaded on a preconditioned anion 
exchange column. The column is washed with 75% 
methanol - 25% 6 N HNO, and 60% methanol - 40% 
6 N HNO,. Americium is eluted with 60% methanol 
- 40% 2.5 N HSOI. This non-aqueous solvent-anion 
exchange step separates the rare earth elements, 
other actinides, and Ra from Am. Eluate from this 
column is conditioned and Am electrodeposited 
from 6 N NKCl adjusted to the methyl red 
endpoint. Electrodeposited Am is counted on an 
alpha spectrdmeter. 

b. Gm.9a-Alpha d . B e t a .  Two g of soil or sedi- 
ment are leached in hot HNO, - HCI, and the super- 
nate is transferred tu a stainless steel planchet and 
dried for counting. 

Sine hundred m l  of water are acidified with 5 m l  
of HNO, and evaporated to dryness. The residue is 
treated with HF-HSO, to dissolve silica, and H,O, 
and HNO, to destroy organics. Residue is dissolved 
in 7.2 N HNO,, and then transferred to a counting 
planchet for counting. 

Air filters are mounted directly on counting 
planchets. 

Samples appropriately loaded on the plaphets 
are counted on a thin window, dual channel gas 
proportional counter. Activity is calculated with ap- 
propriate corrections for cross talk between the two 
channels and the effect of mass loading on the 
counting efficiency. 

C. 32ithm Soils are heated to evaporate the soil 
moisture, the condensate is trapped, and 5 m l  ali- 
quots are transferred to scintillation vials. 

Water samples are acidified to -1% HNO, in the 
field and filtered through 0.45 pm pore membrane 
filters immediately upon arrival in the laboratory. 
Five m l  of the water are transferred into a scintilla- 
tion counting vial. 

Atmospheric water is trapped in a desiccator in 
the field. Moisture is removed from the desiccant in 
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the laboratory, and appropriate aliquots taken for 
scintillation counting. Fifteen ml of scintillation li- 
quid are added to each sample which is then 
vigorously shaken. 

Samples are counted in a Beckman LS-200 liquid 
scintillation counter for 50 min or 10 000 counts, 
whichever comes first. Standards and blanks are 
counted in conjunction with each set of samples. 

d. lrrCs and Gross-Gamma. Soils and sedi- 
ments cue sieved through a KO. 12 (< 1.7 mm) 
screen. One hundred grams of the sieved soils are 
weighed into polyethylene bottles. 

-Water samples are acidified in the field to -1% 
HNO, and filtered through 0.46 pm pore membrane 
filters. Five hundred m l  of each sample are 
transferred to a standard 500 m l  polyethylene bottle 
for counting. 

The radionuclide "'Cs is determined by counting 
on a Ce(Li) detector coupled to a multichannel 
analyzer. The activity is calculated by direct com- 
parison with standards prepared in the same 
geometrical configuration as the samples. Gross. 
gamma is measured by counting in an S a l  (TI) well 
counter which accommodate8 the 500 m i  bottles. A 
single channel analyzer adjusted to register gamma 
radiation between 0 and 2 MeV is interfaced to the 
detector. Cmegamma determinations are reported 
as net counts per unit time and unit weight. 

e. 'OSr. Sample preparation and dissolutions are 
similar to those described in the section on Pu. After 
dissolution, the residue is dissolved in HCI, the pH 
is adjusted to 2. and Y is separated from SI by ex- 
traction into 20% HDEHP in toluene. The isolated 
'Sr is left undisturbed for two weeks to allow the 
daughter to attain radioactive equilibrium. After 
that period, inactive Y carrier is added and I 0 Y  is 
again extracted from "SI by solvent extraction into 
20% HDEHP in toluene. Yttrium is back extracted 
into 3N HNO, and precipitated 88 the hydroxide. 
Yttrium hydroxide is redissolved and the oxalate is 
precipitated. This precipitate is oven fired to the ox- 
ide which is filtered and weighed to determine the 
chemical yield. Yttrium oxide precipitate is counted 
on a gas proportional counter to measure the ac- 
tivity. Samples are recounted after three days to 
verify the separation of "Y from other beta emitting 
nuclides. 



f. Uranium. Analyses for U were performed in 
one of two ways - instrumental epithermal neutron 
activation analysis or delayed neutron activation 
analysis. In the first method, two gram samples are 
irradiated in the epithermal neutron port a t  the b s  
Alamos Omega West Reactor (OWR). A period of 
two to four days is allowed to pass after the irradia- 
tion, and the samples are counted on a Ge(Li) 
gamma-ray spectrometer. The 228 and 278 KeV 
transitions from *asNp are used for the quantitative 
determination. The nuclear reaction is (n,7) 
*'*U - *=Np + j3. Obviously the ratio measures the 
major isotope of U and calculates total U assuming 
'"U is >99% of the total L. This assumed value will 
probably not vary significantly in environmental 
samples. All U results in soils were obtained by this 
method. 

In the second method, samples are irradiated in a 
thermal neutron port and pneumatically transferred 
to a neutron counter where the delayed neutrons 
produced by the fission of '"U are'measured. The 
technique is very manpower. efficient and has a 
lower limit of detection than does the epithermal 
irradiation method. However, total U is calculated 
assuming a '"UPU ratio of 0.0072. Variations in 
this ratio will produce inaccuracies in the result, 
hence samples likely to contain depleted U were not 
analyzed by this method because of the lower limits 
of detection. 

A paper has been submitted for publication which 
compares these two techniques with the fluorimetric 
analysis of U." The latter method has been used for 
U analysis of surveillance standards in the past. 

g. Stable Elements. Mercury, As, Bat+, Cd-t. 
Cr, Pb-+, and Se are analyzed by atomic absorption 
spectrophotometry. Mercury is done by the Perkin- 
Elmer cold vapor technique. Arsenic and Se are 
analyzed in a graphite furnace using Ni to stabilize 
the elements." Standard chemical methods were 
used for analyses of SO,, Ca-+, Mg--, Na', HCG, 
SO., CI-, TDS, and total hardness. Nitrates were 
determined using the colorimetric method end F- 
by the specific ion electrode method. 

2. Analytical Chemistry Quality Evaluation 
Program 

Control samples are analyzed in conjunction with 
the normal analytical chemistry workload. Such 

samples consist of two general types. Blanks are 
matrix materials containing quantities of analyte 
below the detection limit of the analytical 
procedure. Standards are materials containing 
known quantities of the analyte. Analyses of control 
samples fills two needs in the analytical work. First,. 
they provide quality control over the analytical 
procedures so that problems that might occur can be 
identified and corrected. Secondly, data obtained 
from the analysis of control samples permits the 
evaluation of the capabilities of a particular 
analytical technique under a certain set of cir- 
cumstances. The former function is one of analytical 
control, the latter is called quality assurance. 

Quality control samples are obtained from outside 
agencies and prepared internally. The Environmen- 
tal Protection Agency provides water, foodstuff, and 
air filter standards for analysis of grossalpha, gross. 
beta, aHH, "%, and u'Pu as. part of the ongoing 
laboratory intercomparison program. The Environ- 
mental Measurements Laboratory (EML) provides 
mil, water, bone, tissue, vegetation, and air filter 
samples each containing a wide variety of 
radionuclides. These are part of a laboratory inter- 
comparison of DOE-supported facilities. Uranium 
standards obtained from the Canadian Geological 
Survey and the International Atomic Energy 
Agency are used to evaluate the uranium analysis 
procedures. Internal standards are prepared by 
adding known quantities of analyte to blank matrix 
materials. 

No attempt is made to make control samples un- 
known to the analyst. However, they are submitted 
to the laboratory at  regular intervals and analyzed 
in association with other samples; i.e., they are not 
normally handled as a unique set of samples. We 
feel that it would be difficult for the analyst to give 
the samples special attention even if they were so in- 
clined. 

The capabilities of the analytical procedures are 
evaluated from the quality control samples. Ac- 
curacy and precision are evaluated from results of 
analysis of standards. These results are normalized 
to the known quantity in the standard to permit 
comparison between standards containing different 
quantities of the analyte: 

R =  Reported Quniititv 
Known Quantity 

47 



A mean value of 6) of R for all analyses of a given 
type is calculated by weighting each value (x,) by 
the uncertainty associated with i t  (ut) .  

The standard deviation (u)  of the weighted mean is 
calculated assuming a normal distribution. 

These calculated values are presented in Table C- 
I. The weighted mean of the R is a measure of the 
accuracy of the procedure. Values of R greater than 
unity indicate a positive bias and values less than 
unity,a negative bias in the analysis. The standard 
deviation is a measure of the precision. The preci- 
sion is a function of the quantity of analyte: i.e., as 
the absolute quantity approaches the limit of detec- 
tion, the precision increases. For instance, the preci- 
sion for '"Cs determinations is quite large because 
many of the standards approached the limits of 
detection of the measurement. Conversely, the 
precision for the uranium analyses is unrealistically 

small because the standards contained quantities of 
uranium significantly above the detection limits, 
whereas most of the environmental samples were 
approaching the limits of detection. 

Analysis of blanks provides a criterion to judge the 
probability that samples were contaminated during 
the analysis. Table C-I1 presents weighted means 
and standard deviations of the absolute quantity of 
analyte reported in blank materials analyzed during 
1977. 

3. Limits of Detection 

Data from the analysis of blanks also provide a 
means of calculating limits of detection for the 
various procedures. Table C-III presents detection 
limits for analyses of various constituents in several 
environmental matrices. The limits for ru.*aTu. 

s, and U are calculated from the weighted 
mean plus two standard deviations of the analysis of 
blanks (Table C-11). For tritium, the detection limit 
is merely 2u of repetitive determinations of the in- 
strumental blank. Gross-alpha and gms-beta are 
measured simultaneously by counting on a gas 
proportional counter and electronically dis- 
criminating the output pulses. As there is crosstalk 

UIAm m'7C , 

TABLE C-1 

ANALYTICAL CAPABILITIES EVALUATED FROM 
QUALITY COhTROL STAhmARDS 

R' 
No. of (Weighted - Mean) 

Analyses Samples X f U  

Tritium 
' T s  
P'PU 
' vu  
"1Am 
Cms-alpha 
Gms-beta 
Uranium 

Uranium 
(Epithermal activation) 

(Delayed neumn) 

15 
22 
12 
42 
17 
15 
15 
16 

26 

0.99 i 0.12 
0.96 f 0.29 
0.93 i 0.17 
0.91 0.14 
1.01 i 0.14 
0.98 0.27 
0.89 f 0.21 
0.97 f 0.06 

0.97 f 0.03 

*R Reqoned Quantity 
Known Quantity 



TABLE c-II 
Q U A h T r r Y  OF CONSTITUENT REPORTED IN BLANKS 

Quantity 
No. of (Weighted - Mean) 

Units - Analyses Samples X f U  

'"CS 13 -0.15 f 9 pCi 
v u  44 0.0018 f 0.013 pCi 
YTu 20 0.0012 * 0.007 pCi 
'"Am 21 0.04 * 0.04 pCi 
Uranium 4 15 6 ng 

Uranium 153 25 12 ng 
(Delayed neutron) 

(Epithermal activation) 

TABLE C-III 

DETECFION LIMlTS FOR ANALYSES OF TYPICAL 
ENVIRONMENTAL SAMPLES 

I 

Parameter 
Approximate Sample 

Volume or Weight 

Air Sample 
Tritium 
Y'PU 
"PU 
"lAm 
Gross-alpha 
Gross-beta 
Uranium 

(Delayed neutron) 

Water Sample 
Tritium 
U'CS 
Y'PU 
=Pu 
"'Am 
Gross-alpha 
Gross-beta 
Uranium 

(Delayed neumn) 

Soil Sample 
Tritium ' 
l%s 
'UPU 
' v u  
"'Am 
Gross-alpha 
Gross-beta 
Uranium 

(Epithermal activation) 

3 m  
1.2 X 10' ma 
1.2 X 10' ma 
2.5 X l0'm' 
3.8 X 10' ma 
3.8 X lo8 ma 
2.5 X 10' mr 

0.005 1 
0.5 L 
0.5 L 
0.5 I 
0.5 L 
0.9 L 
0.9 L 
0.025 L 

1 kg 
100 E 
10 
10 ' 
10 
2 
2 
n z 

Count 
Time 

100 min 
8 X 10' sec 
8 X 10' sec 
8 X 10' aec 
100 min 
100 min 

100 min 
5 x l0'sec 
8 X l0'sec 
8 X  l0'sec 
8 X l V s e C  
100 min 
100 min 

100 min 
5 X 10' sec 
8 X 10' sec 
8 x l0'sec 
8 x 1O'sec 
100 min 
100 min 

Concentration 

0.003 pCUg 
10-1 pcug 
0.003 p c i g  
0.002 pCi/g 
0.01 pcug 
0.8 pci/g 
0.003 pCi/g 
0.03 pglg 
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generated by the detection of the two types of emis- 
sions, the detection limit of one is a function of the 
counting rate of the other. Detection limits in Table 
C-111 are calculated assuming that counting rates for 
both alpha and beta are at background levels. The 
detection limit for alpha increases 10% above the 
limit for every count per minute (cpm) of beta ac- 
tivity emitted by the sample. Similarly, the detec- 
tion limit for beta increases 40% for every 10 cpm of 
alpha. 
For mmt routine water samples, concentrations of 

"'Cs were determined with a XaUTI) well counter. 
An automatic sample changer used in conjunction 
with the system significantly reduced the cost of the 
analyses. However, the smaller volume and higher 
background associated with the XaI(TI) detector 
significantly degraded the limit of sensitivity for 
this analysis. No blanks were measured to assess 
these limits, but they are estimated to be an order of 
magnitude greater than that given in Table C-m,, 
which was determined by counting 500 m l  samples 
on a Ge(Li) detector. 
Results greater than the defined detection limits 

indicate the presence of the constituent a t  the 95% 
confidence level. However, results less than the 
detection limit do not necessarily indicate its ab- 
sence. 

D. Methods for Dose Calculations 

1. Airborne Tritium 

The dose resulting from continuous inhalation of 
tritiated water vapor was calculated using the 
following equation. 

D(t) = 51 CI.f.Et/ym, 

where 

D(t) = dose equivalent delivered during continuous 
exposure time t(days), in rem 
51 = (1.6 X ergMeV)(8.64 X 10' s/day)(3.7 X 
10' dis/s-pCi)/(100 erg/g-rad) 
C = average airborne concentration, in rCi/mL 
I. = average air intake rate 
I. = 2 X 10' mllday (Ref. 47) 
f. = fraction of inhaled material reaching organ of 
interest 
f. = 1 for tritium (oxide) (Ref. 47) 
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E = effective energy deposition per disintegration, 
including the quality factor for dose equivalent con- 
version 
E = 0.010 MeV-rem/dis-rad (Refs. 47.48) 
t = duration of exposure, in days 
X = effective elimination rate, in day..' 
A = 0.069 day-' (Ref. 48) 
m = mass of organ of interest, in g 
m = 4.3 X 10' g for body water (Ref. 47). 

Therefore, 

D(t) = 1.2 x.10" for inhalation. 

Because skin absorption of tritiated water vapor is 
approximately equal to the amount of tritiated 
water inhaled,u the total dose because of ingestion 
of airborne tritiated water vapor becomes 

D(t) = 2.4 X lo" C. 

2. Airborne Air Activation Products 

Nuclear reactions with air in the target areas a t  
LAMPF cause the air activation products "C, 
and 'OO to be formed. These isotopes are all positron 
emitters and have 20.4-min, 10-min, and 122-sec 
half-lives, respectively. Neutron reactions with air 
a t  the Omega West reactor form "Ar (1.8 h half 
life). The concentrations of these isotop& at the ap- 
propriate site boundary were calculated using the 
annual average meteorological dispersion coefficient 

XW.tJ)/Q 

and the source term Q. The dose was calculated us- 
ing semi-infinite cloud assumptions and was then 
corrected for cloud size. The gamma dose rate in a 
semi-infinite cloud can be represented by the 
equation" 

yP(x,y,o,t) = 0.25E-y X(x,y,o.t), 

where 

yF(x,y,o,t) = gamma dose rate (rad/sec) to a person 
located a t  point x,y a t  ground level and time t 
Ey = average gamma energy per decay (MeV) 
X(x.y.0) = plume concentration in curies/ma a t  time 
t. 



Dose rate corrections for estimated plume size (if 
the cloud cannot be construed to be semi-infinite) 
were taken from standard graphical compilations." 
E, was 1.02 MeV for the positron emitters (twoO.511 
MeV gammas are produced in the positron annihila- 
tion process) and 1.29 MeV for "Ar. For maximum 
individual doses, a shielding factor (because of 
structure shielding) of 0.7 was used.'" 

3. Airborne Actinides 

Lung dc-se calculations were made for potential 
inhalation of the actinides and were based upon the 
following assumptions. 
1. All of the airborne plutonium and americium was 
highly insoluble and therefore behaved according to 
the model for Class Y materials, as defined by the 
ICRP Task Group on Lung Dynamics.l' 
2. All of the airborne plutonium and americium 
particles were in the size range of 0.01- to O.l-rm 
die, for which deposition in the pulmonary region is 
maximum." 

The following equation was used to calculate lung 
doses resulting from inhalation of plutonium or 
americium. 

where 

C and I. are 88 defined before 

f. = 0.7 (max) for the pulmonary region (Ref. 51) 
f, = fraction of pulmonary deposition undergoing 
long-term retention 
f, = 0.6 for actinides (Class Y) (Ref. 51) 
E = 53 MeV-reddis-rad for 
E = 57 MeV-rem/dis-rad for rraPu 
E = 57 MeV-rem/dis-rad for rrlAm (Ref. 47) 
A = mean clearance rate, in day-' 
A = 0.0014 day-' for actinides (Class Y) from the 
pulmonary region (Ref. 52) 
m = lo00 g for the lungs (Ref. 47). 

All other quantities are as defined previously for the 
airborne tritium calculation. Therefore, 

D(365 days) = 2.4 X 10" CE 
= 1.3 X 10" C for "'Pu 
= 1.35 X 1W' C for "Pu 
= 1.4 X 10" C for "Am. 

Because many of the factors involved in the above 
equation as well as the measuremenk of airborne 
concentrations are valid to only one significant 
figure, the dose calculations were rounded off accor- 
dingly. 
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TABLE I1 

ANNUAL THERMOLU.MlhTSCENT DOSIMETER MEASUREMESTS 

Annual Done 

95% C o d  95% Conf 
D~~ Interval Interval 

S t a t l o n h t i o n  Cwrdinatn m m  mrem pereenl 

Regional Stations (28-44 km) . Unronmlled Arena 
ESpe*h 90.4 3.5 3.9 
Pojoaque 103.9 3.6 3.5 
Sanla Fe 90.8 3.5 3.9 

Regional Average 95.0 i 15.4 

Perimeter Stations 
Barranca Schml 
Cumbres School 
Golf Course 
Arkansas Avenue 
Diamond Drive 
48th Street 
Fuller h d s e  
Awm Street 
LA Airport 
Bayo Csnym S.T.P. 
Bandelier Lookout 
Pajarit0 Acres 
White Rock S.T.P. 
Psjarito Ski Area 
Gulf Station 
Roral Crnt  

(0-4 km) 
XI80 El$ 
N150 Eo90 
s160Eo6o 
SI70 mo 
s130E020 
NllOEWO 
N110I%30 
NlWEllO 
SllOE160 
NllOEPGO 
SZ70 E200 
5210 E370 
5090 EX30 
N130W160 
SI00 ElW 
SOBDEOBO 

On-Site Stationr 

129.5 3.9 3.0 
ma 3.6 3.6 ~~~ ...~ 

120.5 3.8 3.2 
130.5 3.8 2.9 
111.6 3.6 3.2 
111.6 3.6 3.2 

Perlmetu Avenge 127.2 + 23.5 

~~ 

TA.21 
State nw 4 
Well PM.1 
TA-53 
TA.53 
TA-53 
TA-53 
TA-53 
TA-53 
TA-2 
TA-2 
TA-2 
TA-6 
TA-16 
TA.49 
TA-33 
Bomter P-1 
TA-18 
TA-la 
TA-18 
TA-18 
TA.18 
TA-52 
TA-35 
TA-35 
TA.35 
TA-3 
TA-3 
TA-3 
TA-3 

Unwntrolkd Arena 
131.3 3.6 2.9 ~~~ 

124.1 3.8 3.1 
131.9 3.8 2.9 
134.9 3.8 2.8 
130.6 3.8 2.9 
144.8 4.0 2.8 

NO90 EliO 
NOiO E350 
NWOE310 
NO40 E230 
NMOEIGO 
NOWE190 
SO60 E200 
SO60 E220 
SO3 E230 
NOBO El00 
NOW EllO 
NOSO E120 
NO60 ~V050 
SO30 WOSO 
SlW Eo40 
S250 E230 

so60 EIW ~ 

SOjOEliO 
NO20 EliO 
NMO EllO 
NWOE110 
NWOEIW 
sou)E010 

Controlled Areas 

129.0 
217.0 
139.0 
123.2 
131.4 
157.3 
176.5 
470.1 
159.7 
130.0 
139.9 
166.3 
124.4 
128.2 
119.6 
13i.a 
133.0 
136.0 
136.9 
243.5 
162.6 
142.0 
122.0 
137.1 
143.3 
139.0 
149.3 

3.8 
4.9 
4.0 
3.8 
3.8 
1.1 
4.3 

10.0 
4.1 
3.e 
3.9 
4.2 
3.8 
3.8 
3.i 
3.9 
3.9 
3.9 
3.9 
5.5 
4.1 
4.0 
3.8 
4.0 
4.0 
4.0 
4 .O 

SO60EO10 13.4 
4.9 

~ ~~ ~ 609.2 
SOjOEO20 204.1 
SOUOMEMO 131.4 3.e 

On-Site Average 154.5 * 209.8 

3.0 
2.3 
2.9 
3.1 
2.9 
2.6 
2.4 
2.1 
2.5 
2.9 
2.8 
2.5 
3.1 
3.0 
3.1 
1.8 
2.9 
2.9 
2.9 
2.3 
2.5 
2.8 
3.1 
2.9 
2.8 
2.9 

.2.7 
2.2 
2.4 
2.9 



TABLE 111 

REGIONAL AVERAGE BACKGROUNDS 
ATMOSPHERIC RADIOACTIVITY CONCENTRATIOSS 

Activity (lo-'' pci iml)  
Radioactive 
Constituent EPA" LASLb CG' - 

Grass ad 
Gross 8' 
'"Am 
=3apu 
,asp,, 

Tritium 
Uranium 

Not reported 
83 

Not reported 
0.0018 * 0.0018 
0.0199 f 0.0100 
Not reported 
0.0408 * 0.0300 
(120 *88)' 

1.2 * 0.1 60 

0.004 * 0.004 2 x 10' 
0.0018 * 0.0015 70 
0.013 f 0.002 60 

11000 2200 2 x m  
0.065 f 0.012 7 x l(r 
(200 f37)' 

85 *5 1 x 105 

'U. S. Environmental Protection Agency data. 
bAnnual average% for 1973-1976. 
eConcentration Guide for uncontrolled areas. 
'Gross-alpha activity compared to CG for "Tu. 
'Gross-beta activity compared to CG for Ia1I. 
'pglm'. 

TABLE IV 

LONG-LIVED ATMOSPHERIC GROSS-BETA CONCENTRATIOXS 
FOLLOWING CHINESE NUCLEAR TEST 

ON SEPTEMBER 17, 1977 

Gross-Beta pci iml)  ' Sampling 
Period OHL E s p a ii o l a 

9/17 - 9/19 
9/19 - 9/20 

' 9/20 -9/21 
9/21 - 9/22 
9/22 - 9/23 
9/23 - 9/26 
9/26 -9127 
9/27 - 9/28 
9/28 - 9/29 
9/29 -9/30 
9/30 - 10/3 
10/3 - 1014 
1014 - 10/5 

81 *11 
65 *9 
133 * 17 
180 *20 
127 * 16 
7600 *lo00 
2200 f300 
180 *20 

2800 *400 
2700 f300 
2200 f300 
640 *80 
630 f80 

83 *11 
88 *12 
99 *13 
260 f30 
43 *6 

4600 *600 
3100 f400 
400 *50 
1090 140 
1800 *200 
1800 f200 
460 *60 
500 f60 

57 
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TAII1.E I X  

ANNUAJ, ATMOSPHERIC "'Am CONCKNTRATIONS 

T o t d  Air 
Coordinates Volumc (mar -- station Loeation - . 

Regional Statlona (2W-44 km) - Uncontrullcd Amur 
3. SontuFe ... I I I O I O  

HcKinnnl Group Summary ... i i i n i n  
- 

Pcrimeler Stations (0-4 km) - Unwntrolled Amus 

7. Cumhrcr.Schinil N150 F M  R7 OWI 
11. 1AAirpurl NllUE160 100722 

85 4rn 16. White Rock 5090 E4:W 
Rrimctcr Cmup Summnry 374 473 

Onnitc Stutionr - Contrulld Areas 

12. Boyustp NllOE2MI in1 2ti8 
- 

Numbrrof No: 
12-14Wk Sampln 

<MDLh Samplca ma* Min' -. -- -- 
1 - 4 1.3 5.1 -u.1 * 3.2 - 
4 4 1.3 5.1 -0.4 * 3.2 

4 3 19 * 6.2 u.1 5.9 
4 3 7.1 * 5.2 -1.0 * 2.Y 
4 3 19 * 5.3 0.5 z t  3.7 
4 - 3 8.2+5.8 -1.7*6.2 

16 12 I9 * 5.3 -1.7 * 6.2 
- 

40. TA-6 NO50 W M I  97 149 4 4 i .n  *5.1 u.l * 5.4 
21. 'PA43 (LAMPF) NO5UE190 RR 362 4 3 7.3 * 4.0 -xi 6.0 
24. 'I'A.16 SOnQ WOW ' 93 7% 3 3 0.1 5.1 -0.8 * 4.2 
25. L3utel.er P-2 503) E1190 97 525 4 3 5.5f5.2 -1.5*5.2 
28. TA-54 SORO E2W !I9 781 3 2 5.9 1.1 4.5 * 5.1 
27. 'I'A-49 SlDO 1.m4n 4 - 4 2.7 * 5.1 -1.6 * 5.6 92 102 

Onsite Gruup Surnmnry 5 6 ~ 7 ~ 1  22 'I9 7.3 * 4.6 -B.B 6.0 
- - 

'Air vulumcs (m') at ovcrage ombient ciinditi~ins nf 77 kPn hammetric presun? and ISOC. 
DMinimiim dctoctnhle limit = 2 X lo-" pWm1. 
"Uni:crtnintiefi fur maximum and minimum cuncentrutium are counting uncertainties nt the 
9% wniidcnce level (*2 sample slnnderd deviations). Uncerlaintirs fur atatiun and gmup 
mcuns arc +2 atnndard deviatiunr. 
flCiintrollcd n m  rudionetivity cnncentrutiiin guide = 6 X 1U Iy rCilm.4. 
Uncuntrulled arco rndionctivity oonecntrution guidc = 2 X 10 " pCiIml. 

Meanc 

6.R f I8 
2.3 f 9.2 
6.1 * 18 
1.4 5 R.3 
4.1 f 14 

0.3 * u.8 

-0.1 i 0.7 
I .2 * 9.8 

1.6 * 5.3 
5.2 j: 2.8 
0.0 9.7 
I .Rf5.7 

n.0014 
0 . m  I 
u.wiu 

u.uo0005 
tl.oOw2U 
u . m u  
u.000017 
u.uoooR7 



C . l l  
0.2 
c.3 
C 4  

PH.2 
PM.3 

w.'..rrc.nyon C.llWy 

til00 
K I 9 l  
N2OS 
ti115 
ti213 
hlW 
NZIS 

hmo 
s w  
NM2 
sou) 

NlW 
N l W  
Nil5 
N W  
NllO 

nm5 
D I S  
euu 
e550 
E;45 
El45 
El00 

b 

E910 
Eim 
6za 
W I Z  

woo 
Ea0 

El50 
E525 
m&5 
Eoso 
El50 
El40 
BIPS 

E. m 

Eoso 
eaw 
E135 
El50 
Eia, 
El= 
Elm 
E l U  

sn' 
SW 
S F  
SW 
S F  
S F  

S F  
S F  
G F  
G F  
G F  
C F  

b 
sn' 

D 
D 
D 
D 
D 

OW 
C F  
O F  
C F  
C F  

CW 
G F  
CW 
CW 
G F  
C F  
C F  

O F  
C F  
C F  
cn. 

ow 
CW 
O F  
S F  
S F  
SW 
C F  
G F  
C F  
C F  

sn' 
SW 
S F  
SW 
C F  

S F  
S F  
S F  

SW 
SW 
G F  
C F  
C F  
C F  
CW 
C F  

S F  

CW 
O F  
G F  
C F  
G F  
C F  

cn' 

63 
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.TABLE XI11 (continuedl 

&PA Standard Cansrituent. (average of a number of analvnesl 
Camenbations in m d l  

Number of Analym 

La Alamw Field (5 welln! 
Cuaje Field (7 wells) 
Psjarita Field (9 welln) 
Water C a m  (gallery) 
Dintriburim (5ntatoru) 

Minimum 
Maximum 
Averap 

USEPAmdh’MEIASWL 

X MPL (av mn) 

Aa 
42 

0.011 
0.m 
0.002 

<0.001 
0.008 

<0.001 
0.054 
0.008 

0.05 

1 .e 

- 
<O.O006 
<O.wob 
< O . W  
< 0 . m  
<O.O005 

<O.W05 

< 0 . m  

1 .o 

.._ 

<1 

cd 
40 - 

<0.001 
<om1 
<0.001 
<0.001 
<0.001 

<O.Wl 

<0.001 

0.010 

... 

<lo 

cr 
61 

0.006 
0.002 
0.002 
0.001 
0.003 

<0.001 
0.017 
0.m 

O M  

6 

- 
P 
62 

1.0 
0.4 
0.3 
0.1 
0.5 

<0.1 

0.5 

2 a 

- 

a.r 

25 

Pb 
40 

<O.W 
< O . M  
<O.W 
<O.M)5 
<O.W 

<0.005 
0.011 

<0.005 

0.05 

<Ll 

HI 
4 1  

<O.O006 
<O.wob 
<O.W05 
<O.W05 
<O.W05 

<O.W06 

< O . W  

0.m 

- 

... 

<3 ’ 

NO. 
41 - 
0.9 
0.3 
0.3 
0.2 
0.6 

<0.1 
0.7 
0.3 

4s 

3 

Be 
42 - 
<0.m 
<O.#?. 
<0.002 
<O.Om 
<O.W 

<0.m 

<O.Om 

0.01 

... 

<20 

<0.010 
<O.OlO 
<0.010 
<0.010 
<0.010 

<0.010 

<O.OlO 

0.05 

.._ 

<2 

67 
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m co 

I 
3 
3 
3 

I 
a 
n 
n 
I 
1 

3 
n 
n 
n 
I 

n 
n 
n 

a 
a 
I 

3 
1 
2 

2 
n 

3 
n 
n 
n 

n 
3 
3 

1 

... 
a1 4 a.l 
1.1 t 3.0 
3.1 f 2A 
fi.0 1.u 
1.h*l1.1 
1.4 + IJ 
Y.11 + XI  

0.2 40.6 

0.2 *ll.fi 
6.8f08 
Y.U t 6 0 

... 

I 1  40.3 
1.a11.4 
1.3 t I1  
1 1 * 1 8  
n l f U 8  

0.1 o 8 
a s t o 8  
1.h 1.1 

I Q t K l  
11*1.P 
I l t 5 1  

1.2 Q.8 

1119 I 3 . 8  
14.3 1.n 

lrn0186 
U t 4 4  

3.0 * 3.0 
3s I8 .5  
a i s 1  
n f 6 4  
I I  t 1 . 4  
I 2 1 0 9  

l 5 f O O  
I69Of40 
. W + M  

w i lbm 
~ i h  + !mi 
nri I im 
ml*m 
114 I llGl 
Z U I I U O  
w*m, 
c a l l 0  

21 *I11 
If,m+.l 
m+mi 

-n.r * um 
-nm + u m  
-n.m t ium 

-Il.Q4 + n.IM 

-0.0) I0.M 
-0mro.m 
-0.01 t0.m 

OMIO.I8 
-0uito.m 
-0.4 f 0.m 

-0 m f 0.m 
0.14 f 0.n 

-0.m IO.18 

o m  tnrn 
-0.m *u.uI 
-0.01 4 OAU 
-o.m+nru 

0.a l R M  

-0.01 l n n l  
0.m 1 nm 
.om am 

o m  I am 
o.m I OM 
-om 4o.m 

0.01 * o m  

u.m + I % 

-n.m+nw 

-o.m*nm 

0.01 IO.18 

n.ln +ll IY 

Q.rn*UM 
-n.14+na 
-0.01 I QAU 

0 . 1 8 f O 3  

0.M * lL4Il 
1.m 10.18 

om AOAU 

O . I I ~ O N  

8 . 0 ~  I ins3  
0.5 4 I4 
G.4 + 4 0  
I :2 f l8  

0.121Il18 
0 . W f O Y  

n:m +I# IO 

II:~ I II m 
o m  + 0.14 
11.9to.m 
a. l l  t &I7 

- 0.m * 0.m -nm 0.01 
n.n1 O M  . n.nl * 0.02 

-001 r0.m 
-um+om 

01x1 +OM 

0.10 I OM 

u.w +IIIYI 

0.0 I nm 

0 9 1 1 2  
0.1 4 0.1 
n .1101 
I I I 1.4 
IJfO.l 
1 6  + G O  
n"5+1.9 
0.4 +n.9 
1111 f1 .1  
l l f l l  

0.8 * 2 1  
0.8 I6.6 
a.9 A 1.3 
8.1 13.0 
an*= 
18 + I 4  

u + s n  
n.1 1.9 
1.6 I I.G 
4 9 f l 8  

o n i n . 2  
0at11 
I l t O . 7  
I J f l l  
I I Y I I U  
1.1+:1.1 
I L l  +n.1 
n.3 +0.2 

O l f O l  
0.8 tn.1 

.o .mro.~u -I.II+YJ 2.n416 -03fu .a  
n.lornm Y . L f 2 . Y  M l n a  a.llfU.8 

+mm I 0.m 0.8 f LY y.6 m 0.8 A 1.0 

OMAIM 1.011.1 I l O f I I U  2 G t 4 1  
001 tom n.0 0,s In  I s.3 0.4 * 0.a 
UUIIUUI I J * L 4  l I * P  n.64n.2 
1.6 f 5 4 -U,8 f 4 4  Zl + 6.8 1.1 2.2 

.ooitu.o1 a y f a u  1 8 + 6 n  n.(+n.fi 

. n.01 A oai -0.9 f a d  I I  f yn IU tiis 
4.140.2.8 5 . O t l . O  PmItU 1.Ut1.11 

O.Olt2d O O f 3 1  6 3 t I M  1.1+28 

0.Mt0.14 0.111.3 40fb5 Y l t P S  
t n.m a.1 * 9.a 35 n 3.fi t 4.n 

-0.m I OM -0.3 * 3.0 a + 14 3.3 + n.s 
-oiatu:2 -y.n+8.11 ~ l i 6 . n  1.6*0.6 
n.m+ll.ln 8.Q112 rfi I 14 s.6 t la 

-u.w t n . ~  11.8 t S A  n6 * 12 n.4 4 na 

1.67 I n..w 
o . i s ~ a i o  

-am r0.m 
0.10 t 0.m 

- 0 . i ~  t u:m 

-001 t o m  

-0.m 0.w 
11.1fI + u.UI 

i m l m  
1.7 I a.6 

. I . O i l ( i  

- 1.0 16.9 
-1.5 f 18 

..n t 2.8 

1.1 I 5 . 0  
2.n I 2.1 

i m u t m n  
8 1  1 6  
Y.n +:I8 
1.2 t 1.3 
2.8 + n.fi 
1.5 I n.2 
1.0 d 1.5 
0 8 * 0.0 

OM1001. 
0 . 3  +1IM 
o m  * i d  
0.m I os0 

o m  4 n m  
0.01 AO.011 . UUI 10.10 

n.01 4 om 

. 1 + h 2  
zs Ih  
us A Y 
I1  f 8 9  
30 *an 

6 4 t Y U  
4 2 1 2 2  

1.0 t 0.0 

2.11 1.8 
8.8 f 4 3  
18+2J 

5.2 + 3.1 
8.1 + I Y  
1.9 Y.1 
8.8 8.1 
4.7 f 1.0 

L.. . . 



. 

69 



! '  

70 

TABLE XV 

LOCATIOXS OF SOIL AND S E D l M m T  STATIONS 

Station. 

Regional Soil and Sediments' 

Perimeter Soils 
Sportsman's Club 
Near TA-8 
Near TA.49 
Near TA-33 
Near Rijoles Park Hdq 

Perimeter Sediments 
Cuaje near C-4 
Mortandad a t  SR4 
Pajeritoat SR-4 
Frijoles a t  Park Hdq 
White Roek Canyon Sedimentn 
Rio Crande at Sandia Canyon 
Rio Crande a t  Pajarito Canyon 
RioCrandeat Ancho Canvon 
Rio Crande a t  Frijoles Canyon 
Rio Crande a t  Alamo Canyon 
Rio Crande a t  Cochiti Res 
Sendia Canyon a t  Rio Grande 
Canada del Ancha a t  Rio Grande 
Mortandad a t  RioCrande 
Pajaritoat RioCrande 
Water Canyon a t  Rio Grande 
Ancho Canyon at Rio Crsnde 
Chiquihui a t  Rio Crande 
Frijoles at Rio Crande 
Alamo at Rio Grande 

On-Site Sals 
TA-21 
TA.50 
TA-36 
PM-1 

On-Site Sediments h'ondnuent Areas 
Potrillo Canyon 
Water Can)m at,Beta 
Water Canyon a t  SR-4 
Ancho Canyon a t  SUI 

Pueblo Canyon (Former Release Areal 
On-Site Sediment Eflluent Arms 

m . 9  - .. - 
At SR-4 

DPS-I 
DPS-4 

DP-Lon Ahmoll Canyon 

GS-I 
n v - 3  
At SR4 

GS-1 
MCO-5 
MCO-7 

MoNncIadCanyon ' 

h e r  Loa ALmos Canyon. .. . 

Latitude 
Gwrdmata  

s-s 

Longitude 
or Coordinates 

E-W 

a 

so40 
NO25 
SI56 
S240 
szm 

N213 
5030 
SI05 
5260 

35050' 
35-48 
35'46 
35045' 
3 5 W '  
35'41' 
35'50' 
35050' 
3530' 
36548' 
35017' 
35046' 
35'4e 
35'46' 
36043' 

No95 
NW5 
5068 
NO20 

5072 
5090 
SI72 
S260 

SI15 
SO70 

NW5 
NOW 
NOBO 
NOBO 
NO65 

SO50 
NO40 
NWO 

NO65 
9125 
so90 

a 

E210 
w1n5 
e090 
E E 0  
E190 

E315 
E350 

E190 

106~10 
106'12' 
106=12' 
106~15' 
106'15' 
106-W 
106=10 
106~10 
106'10 
106~12' 
106=12' 
106c12' 
106014' 
106~15' 
106'17' 

wm 

E140 
e095 
E152 
E310 

E152 
e095 
E2jB 
E265 

E145 
E347 

e160 
E205 
E118 
E120 
E342 

e090 
E150 
E170 

E405 
EjM) 
E550 

'Loeations are the same as for surface water station (Table X). 
nON.site. drainage fmm,Acid-Pueblo and DP-Las Alamos Canyons. 
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TABLE XVI 

C 1 i i n i i U 
Kmbiidu 
Olwi  
Cwhili 
Ilrmalilln 
demrr W n r  

Minimum 
Maximum 
A W W  

n.m t 0.m 

1.01 +n14 
U.B t n.u 
n.14 10.10 

O.M t 0.m 
I .w t n.zn 
n.47 t n.m 

o.s, + Iyll 

U.19 10.30 

c.nl4 fo.nio 1.n t n.6 
n.nii*o.am 4 .1  t n s  
o.nia f n m  4.8 I I I 
0 .~11 I o.m 1.n f 8.u 

-n.nin I n.ru 8.4 t 18.11 

-n.m t n.nm 1.1 I 12 
o m  t n.mm 15.u I 8.0 

0.Ull I0.m 4.9 f 0.8 

u.o(K, * 0.M4 6.9 Il.1 

8.u f n.7 
7.0 i a.n 
6.4 I 2.Y 
8.Rfl.l 
5.2 t 1.7 
7.0 14.5 

:1.0 I u.1 
1.11 I U.6 
3.n I 1i.3 
i I t n.6 
1.4 f 0.8 
1.6 I 11.1 

1.2 I 1.2 
3.9 I 1.n 
2.5 + 1.1 

1.2 + nd 
2.1 t 1.4 
0.9 t 1.1 
1.8 * 2.3 

2.1 1.4 
2.8 I 1.n 

0.6 I 1.4 
3.4 I 1.6 
1.9 I ld 

2.8 I 0.4 
3.n I 1.4 
4.5 t n.6 
8.1 t 3.1 
2.0 + 1.7 

1.4 f 2.4 
5.1 I 1.6 
3.6 I1.G 

0.4 f 3.7 

1.1 f 0.5 
n.n f I.G 

-0.9 I 1.8 
3.n I 1.4 

1.3 f 0.8 

l . 6 f Y . G  

2.3 .I 1.9 

2.1 f 1.9 

0.4 f 1.11 
Y.7 1.2 
2.2 I1J 

2 U.4UIUYZ 
2 U.04 I0.M 
2 0.m I0 .W 
2 0.m * o m  
2 0.14 tn.m 

u.m I o m  
u.13 In.% 
0.40 t 0.22 

4.6 I 1.2 

R.7 f 2.6 
n.fify.0 

n.m I n.n2 
n.12 fnm 

-n.ni t n i  
0.01 t no2 
0.03 i O.YR 
0 s i o . m  

1.1 I0 .I  
1.3 IO.. .  
2.9 * 1.6 
1.7 I 1.0 
3.4 t s.4 

1.2 I n.u 
8.2 9.9 

I2 I 2.6 
3.2 I 6 . U  

Chimil. 
Emhudo 
Omwi 
Cnchiti 
lkmmlilln 
Jenirr llirrr 

-0.m 1n.10 
n.ir 1n.18 
0.M +n.ir 

2 -0.u1 *o.ffi 

.2 0.14 fU .14  
2 n.xs +om 
2 a i 5  sn.w 
2 n.u 0.m 

-0.m I OM 

n . i i  *om 
O.4h 10.11 

-11 u20 f u.w 
u.m f 0 . M  

-U.WI +o.m 

-0.m t n.m 
-0.OlU * 0.om 
0.m i 0.m 
0.w f 0.m 
0.m *om 

-u.wn I 0.w 
-0.m i n.nn 
-0.m I 0.m 

-0.:~) f u u40 0.9 I 0.8 
n.013 I 0.~14 14 t u n  
n.mi 10.m 4.1 t in 

om I 0.81 

n.13 +U.H 
n.n7 f 0.22 

1.94 f 1.80 
0.91 f 1.15 

8.R t 0.4 
11.1 I 1.1 
7.2 I I1 
7.9 I 1.8 
8.1 I0.3 

0.39 I0.08 
Y.4U I 0 Y8 
I.IIY t 1:AI 

-0.04 f0.26 
0.09 0.12 
0.27 I U.Y 

-0.02 f0.Y 

1.9 IO.8 
11.1 I Y . R  
8.3 t n.n 

0.m5 f0.018 2.G + 1.1 
n.m I u.m n.0 t 4.n 

' 0 . w  i II.OT!I n.4 +J.G 

o m  A n.mi 1.8 t 11.3 
n.m f o.nn 5.0 * n.3 
n.m f 0 . m  1.y I 4.n 
n.m fosm I.G t 0.1 

2 n.m I 0.20 

1 -0.06 f n.12 
Y 0.01 f n.m 

-n.m n.11 

O.M tn.in 

2 0.14 f0.M 

0.14 I n.M 

-0.ouI 1I.M. 

-u.w t on13 
u.im +n.m 
o.mu 1 nma 

1.8 I 0 . Y  
rl.8 I 1 u 
1.8 I I R  
n.5 I u I 

- u r n  i O . U l 4  
u.owI IO.012 

-U.U)I *o.m 

n.nm f n.mi 
o.ml f0.m 

-u.im n.m 
n.an 0.m 
U U ) I  I0.W 

aoiu I u.m 
U.IIIU * n.mn 

4.6 I 8.5 

1.n I 2.1 

6.1 8.1 

3.1 I I . 8  



TA-YI 
TA.60 
'TA-38 
PM-I 

2 
2 
2 
2 

2 
2 

I '  
I '  
2 
2 
2 

I '  
I '  
1' 

2 
2 
P 

TABLE XVll  

"R. 
V W S  - 
... 

0.w i 0.08 
0.10 i0.M 
0.46 i 0.2R 

0.m * 0.00 
0.48 IO.28 
0.21 i 0.42 

0.04 i 0.M 
-0.11 f0.12 
. o m  i 0.16 
n.M i 0.01 

-11.11 io .12 
0.28 iO.16 
0.W i0.32 

-0.01 i 0.15 
0.W f0 .16 

1o.m i 1.00 
4.110 i o m  

-0.01 i 0.14 
2.43 i 11.28 
n.o i u.lM 

1.10 i 0.ml 
2.10 1 0.40 
1.w f o.m 

-0.04 i 0.14 
1O.YO *1m 
2.88 i1.11 

-0.m i 0.19 
-0.I7iO.yz 

031 *O.l2 

-0.17 I 0.YY 
U.17 10.12 

-0.01 f 0.34 

'"(z 
PCVr 

0.10 I 0 . W  
1.01 i 0.42 
0.40+0.I8 
0.69. i 0 .m 

0.m i 0.m 
1.l910.22 
0.64 i 0.18 

0.23 i 0.28 

1.21 * 3.w 
0.41 10.16 

0.10 i0.m 
2.B i 1I.Y 
0.58 i 1 . a  

0.m i om 

0.18 i0.16 
0.11 i O . I 2  

I9 i I8 
21 t n l u  

2.3 i 6.1 
26 i 0.42 

0.1 i o . 0 8  

5 m i I l m  
11 i l 0  
62 i 1.4 

0.07 i 0.04 
ealtlrrm 

111.l7fG81.81 

0.34 i 0.m 
0.11 i 0.01 
0.21 i0.w. 

0.15 *U.IO 
0.45 i u.uI 
0.24 i 0.22 

0.w * 0.01 I U . u K i O . l W ,  1.4*2 .2  6 d i 2 . 6  3 . 2 i 1 . 8  
0.01 I IO.018 a.8 i 8.9 12 + I4 12 0.4 8.4 i 1 . 0  
0.m * 0.w 0.012 i0.m I2 i IO i n i o . n  a . d i 2 . 7  
0 .m i QMXl 0.01410.lkXI 6.1i2.1 8 . 2 i 2 . 1  4.6 i0 .5  

-o.mi i o m  0 . l W i O . M  6.3t2 .4  S.1 i1 .4  Y . 6 i 1 . 4  
0.017 innu G.W I 0.310 17 i 8.0 12 2.8 R . l  * 2.0 
0.w i 0.m2 0.887 f 4 . ~  9.a i 6 . 6  9.p i 4.4 , 4.9 i 4.6 

0.m1 i 11.m 0.w111.mn 9.411.4 U.Yi13.1 5.4 i0 .1  
-0.lxLl i om 0.~i11.111S 6 . 1 * 0 3  4.020.8 2.Jf0.1 
-0.m i om n.mio.avl 4 . 1 i 5 . 6  1.8*14.n 2.012.1 

OM o.ml om1 io.oi8 3.9 i 1.8 5.8 i 1.4 2 3  I 1.1 

-0.mio.m - 0 . f f l S i O . M  2 . 1 i l . O  2.8 i l l .R  I . R t 1 . 8  
0.001 *om2 n.m8+o.m 12.0 i4 .0  II.R+I.Z s.6 i r .n  

-0.m i 0.m o.m*o.m 6.3114.6 1.219.0 3.81y.6 

I . 2 4 t O . W  P . R + O . R  2.9 i1 .6  1.6t0.1 
0.005 0.m o.aor+o.ris 2.3*0.0 2.11i1 .1  a . i + 1 . 8  
0.m 11.m 

0.401 i 0.m 1 . 5 i n . t ~ ~  a . o i 1 . 4  4 1 i 1 0  4 . 8 i ~ 2  
0.116 l0 .0 l .  0.888tQ.olr 1 .5 iO .R  % i 8 . 0  Q.!IiS.P 

1m f 0.18 1 i . s i o . m  i m i m  imim 3 . 4 i 1 . 8  

Y.88 O.oR0 0.M7 II.w.4 8.4 f PA 64 10 6.1 i 1.2 
1.12 i 0.100 0.84 f O m  7.1 f 3.0 67 i 14 2.2 f :1.4 

0.m tom u . ~ l * n . i m  2 .4 io .o  2.1i0.4 a.sf8.u 
u.m i0.m a.vb i 0.m 12 i M 2.6 i 0.6 2.9 * n.a 
0.001 i O.m o.msio . im a . 2 * 2 ~  a.i*o.o a.si0.0 

-0.m * 0.008 omaio.m Y . I I I . ~  z . 4 i i . o  0 . 3 i p . o  

o.ffifo.cm s . 9 f 1 6  z.8fo.n a . 2 t 5 . 4  
Q.M f 0 . m  O.IW t 0.012 PP + IQ 3.1 i 1.0 6.7 i 8.0 - 

-0.Ul I O.MO 



Station - _- 
I 
2 

9 
10 
I 1  
12 
13 
14 
16 
10 
I 1  

Minimum 
Mnximum 
Averup 

TYP 

nrnin SEdirnenr 
Drain Sediment 
Drvin Sediment 
1)ruin Yrdimunt 
Uruin Srdimcnt 
Urain Sdimrnr 
Umin Sdimmt 
Drain Srdimmt 
Lhin  Sediment 

Grull " 
Pwg 

1fi.n A 11.0 

-- 

IU.0 i 4 . n  
9.0 * 4.0 
12.0 6.0 
9.0 + 4.0 
9.0 * 4.0 
11.0 + 6.0 
1u.o * 4.0 

9.0 * 4.0 

11.0*4.9 

3.5 t 1.6 
2.5 1.2 
4.3 2.2 

11.0 * 4 a  
7.8 3.6 
3.7 2.0 
3.8 1.8 
3.1 1.R 

1.5 * 1.2 
11.0*6.11 
5.0 * 6.R 

1ti.o + 11.0 

11.0 1 tis1 

Cmw3 
PCVE 

19.0 4.0 
10.7 + 2.4 
11.5 * 2.R 
21.0 * 4.0 
11.2*2,6 
I 4 2  +3.0 

19.6 * 3.11 
10.1 * :. : 
"1 .0 4.0 

l 4 , l i  i4.3 

2.3 * 1.0 
'2.3 * 0.R 
0.R * 1.H 

16.0 i 4.U 
1l.U A2.R 
10.6 * 2.4 
1.9 * 1.n 
3.6 * I .I1 
4.1 * 1.2 

2.3 * 1.U 
.16.0 1.0 

7.5 * 111.5 

12.2 * 2.n 

T A l i W  XVl l l  

UAUIOCIIRMICAL ANALYSES (IF 
ROIL ANU DRAIN SEIIIMRNTS AT TA-65 . 

U 
W 
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TABLE XIX 

ATMOSPHERIC RADIOACTIVE EFFLUENT TOTAL FOR 1977 

Location' 

TA-2 
TA-3 
TA-9 
'FA-I 5 
TA-21 
TA-33 
TA-35 
TA-41 
TA-47 
TA-46 
TA-48 
'I'A-50 
TA-53 
TA-54 

"Mixed lisnion prodnctn. 
QDoes not include 30 Roo Ci releaae frnm TA-33-86 on Octnher 6. 1977. 
T h e  half-lives of "C. "N. and "0 range liom about 2 to 20 minutes, so these nuclides decay 
rapidly. 

.-LL ~ 
I " . . . .  



. Isotope 

"Pu 

UIAm 
"SI' 
=Sr 
'H 
' W C s  
U-total 

- 

TABLE XX 

LIQUID RADIOACTIVE EFFLUENT RELEASES IN 1977 

Waste Treatment Plant Location 

TA-50 
Activity 
Released 

(mCi) 

2.57 
1.47 
1.93 
2.26 
30.4 

36 500 
142 
108 grams 

Average 
Concentration 

(rCi/mO 

0.061 x lo-. 
0.035 x 10-6 
0.046 X lo-' 
0.054 X 10.' 
7.2 X lo-' 
0.8 x lo-' 

0.034 X 10.' 
2.5 X lo-' mg/A 

TA-21 
Activity Average 
Released Concentration 

( m a )  (rCimL) 

0.058 
0.082 
0.21 
0.03 
0.55 

3200 . 
0.94 
8 grams 

0.015 X 10-n 
0.021 x 10.' ' 

0.054 X lo-' 
0.007 X lo-. 
1.41 X 10.' 
0.82 x 10-a 
0.024 x 10-E 

2 x 10-3 mp/l 
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TABLE XXI 

TOTAL SUSPENDED PAKTICULATES AT LOS ALAMOS ANI) 
WHITE ROCK DURING 1977 

(Data from New Mexico Environmental Improvement Agency) 
All Conccntrationa in rg/ms 

Jan  Feb ' Mar Apr May June July Aug Bept Oet Nov Dee - - - - - - - - - - __ 

Lus Alamos (Annual Cwmelric Mean = 32) 
Nunihcr of 
Snrnples 6 4 5 S 6 7 5 4 5 5 S 5 
Maximum 57 42 1 rIC5 89 50 89 s9 59 34 88 46 65 
Minimum 16 24 20 15 27 25 17 11 16 23 23 15 
Mean * 
I Standard Deviation 40 f 17 34 * 9 63 f 55 31 f IO 36 * 10 51 *25 29 f14 26 *14 23 f 7  29*4 82 f9 34 f 19 

Number of 
White Hoek.(Annuul Cwmclric Meun = 33) 

Samples 6 4 4 5 6 7 5 4 5 S 5 S 
Maximum 31 30 104 99 64 103 59 41 41 55 37 134 
Minimum ia 8 26 14 27 ' 17 24 9 14 25 16 29 
Mean f 
1 Stnndard 1)cviation 23 * 5 P 10 51 i 36 44 f 34 48 f 13 S993l 36*14  2 0 f l S  2 8 * 1 2  38f12 2 6 * 8  M i 4 4  



TABLE XXII 

ESTIMATED CONCENTRATIOSS OF TOXIC ELEMENTS 
AEROSOLIZED BY DYNAMIC EXPERIMENTS 

Annual Avg. 
Concentration Applicable ' 

4km 8km (ndm9 

1977 Percent 
Total Usage Aerosolized (ndm') Standard 

- .  - Element (kg) (W) 

Uranium 1595 10 0.2. 0.006 9ooo. 

Be . 35.8 2 O.OGU9 0.0003 l o b  

Pb 9.0 l00C 0.01 0.004 l o r n '  
(30dayav.d . 

(for total heavy 
metals, N>21) 

'DOE Manual Chapter 0524. 
bSection 201 of the Ambient Air Quality Standards and Air Quality Control Regulations adopted 
by the New Mexico Health and Social Services Board, April 19, 1974. 
'Assumed percentage aerosolization. 

77 



TABLE XXII I  

SANI'I'ARY SKWAGE TREATMENT BACIIXIYKB 
EFFLUENT QUALITY SUMMARY 

raeilily NPDEB Permit 
Location Number 

T A J  MN0021210 
TA.9 NM0024'295 
TA-16 NM(m24136 
TA-IH MNO(lZ414J 
'I'A-21 NMO(lZ44SZ 
TA-11 NMO(l21261 
'liW6 NMMW34I 
'I'A-1H NMOm4741 
1'A-5:Ic NM(W4479 

__ . - 

Ilioehemied Oxygen Demand Total Flunpended %lids lrccnl Coliform 
Observed No. ofMontha No. ulMonth8 Obrcrvcd No. dMonths No. of Months Obremd No. uf Months No. OfMonthS 

Range Intcrlm Std. Final Btd. Hangc Interim Std. Flnvl 8Ld. h n t m  lntcrlm Ytd. Rnal Std. 
ExcccdcdY (md6) Exceedcd' Escccdcdb ( m d 4  Exccedcdd' ExceededD ( m J 0  E x d d a  

5.5 - 62 0 1 1.6 - 154 0 I I(W. 1980W :I ti 
1 - 4 3  0 n 1 . 1 4  0 n 0 .35 0 0 

1.5-4s  n 0 0 - 16 0 0 W.110W 1 S 
0.- 50 0 I 0 - 50 0 I n-rfi 0 0 

I I  -122 I 4 6 - 9 3  a 5 M)o - 121 OW 2 6 
4.4 - 3s 0 1 0 - 2 1  0 0 0 n 0 

1 -an 4 1 0.6 - 49 1 0 0 . :14(K) 4 0 
I -26 0 a 0 - 1 5  0 0 n - io2u o :I 

26-71 0 0 6 - I78 1 0 0-2W 0 0 

-- 

*Interim alsnhrds in eneel thmugh June lW7. 
Vinal stnndudu in cffcet nlorting July lW7. 
T A d J  Foeilily execcded pH stondard during urn munlh. ull ulher fucililirr me1 pll standordu. 

. 



* 

! 

Boiler B l d m  

Acid Dip T a d  

Ulvumir Cleaning 

Industrial H'YLE 
'Reatnlmt PI."rr 
(TA-21 andTA-jO) 

I 

5 

SI 

1 

22 

13 

Po 

I 

I 

I 

I 

2 

TSS 
IC.. CI 
PH 

TSS 
pr 
C" 
P 
PH 

TSS 
m. CI 
P 
PH 

TSS 
Fe 
Oil 
PH 

PH 

CN 
AB 
PH 

COD 
TSS 
PH 
cu 
PH 

TSS 
P 

COD 
C" 
R 
Ni 
P 
PH 

PH 

PH 
COD 
SH.-N 
TSS 
cd 
G w u l  
CU 
Pb 
HI 
Zll 
Fe 

'Baled M data coilwed for SPDES h m i t  applieaion. 
Tmtaminanu expected u) be rcaulalcd by EPA m m i t .  

I .40 

0.9 -13.2 

i o .  2W 
2 . I1  

0.1 - 0.2 
10.90 

10.7.11.9 

... 

< I  -65 
0.2.90 
0.1 . I  
7.4 -9.3 

Imo 
... 
... 

7.0 .8.5 

7.0 .8.4 

0.00; 4.3 
0.01 .4.5 
7.0.1o.a 

7 -3m 
2 - P o 0  

6.2.. 9.2 

4 
6 - 9  

110 
8 

56 
0.15 
0.68 
0.03 

7.2-8 

i .8 

- 

8.9.12.3 
3 -200 
I .PI0 

(1 .90 
0.001 -0.01 
@.02 - 0.6 

0.001 -0.4 
0.001 -0.1 
0.001 .0.04 
0.WI - 1 
O.WL - 3  

:5w.4m 

m-imo 

20-12SMx) 

50-48500 

2uI - IKdJ 
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TABLE XXV 

I Sample 

Standing water 
Detonation Point 

Standing Water 
20mSW 
Detonation Area 

Runoff 100 m SW 
of Detonation 
Point (mesa top 
drainage) 

Runoff 250 m SW 
of Detonation 
Point (canyon 
stream channel) 

URANIUM CONCENTRATIONS IN STANDING WATER 

SEPTEMBER 5, 1975 AND SEPTEMBER 17, 1976 
A" RLWOFF FROM E-F SITE 

Date 

1975 
1976 

1975 

1976 

1975 

1976 

- 

1975 

1976 

Uranium Uranium in 
in Water Suspended Sediments 
(re U/A) ( rg  U/S) 

86x 10' i 2 x  10' 
235 x 10' i 5  x 1v 

63 f 6  

590 * 30 
47 X 10' * 4 X 10' 

1.25 x 10' f 0.2 x 10' 

zpo * 20 890 f 3 0  

52 5 100 * 8  

_ _ _  --- 

37 2 5 4 * 5  

125 f 9  410 f 20 

Total 
Uranium Uranium in 
(pg U/A) Solution (%) 

86.6 X 10' 99 
282 x 10' 83 

1.3 X 10' 5 

1.1 x 10' 21 

152 34 

TABLE XXVI 

MEAN PERCENT PLUTONIUM INVENTORY IN 
10 SOIL PROFILES FROM LOS ALAMOS CANYONS 

Depth 
(a) Mortandad Acid-Pueblo 

0 -2.5 m ( o m *  4.0 (0.76) 
2.5 - 1.5 36 (0.23) 10 (0.48) 
7.5 - 12.5 21 (0.55) 20 (1.3) 

12.5 - 30 24 (0.79) ' 67 (0.18) 

'CV = SDIi 

91 41 

535 23 

30 
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i TABLE XXVII 

RADIONUCLIDE COKCEhTRATIONS IN RADISH AND TO-MAT0 CROPS 
IN THE MORTANDAD GARDEN PLOT 

1976 

"CS 'HPU 

24 day old radishes 
(11-81 

37 day old radishehel 
(n=6) 

95 day old mrnaloea 
(n-6)) 

Radish 
TOP 
Sail 

Radiah 
Tops 
Soil 

Ripe- 
fruir 
Clem- 
h i t  
Tops 
Root 
Sail 

PWg 

6.1(0.22)" 

7.0(0.13) 

ti.l(O.99) 
10 (0.601 
9 i  (0.531 

21 10.30) 

i.g(O.46) 

15 (0.501 

37 (0.33) 
22 10.261 
82 (0.09) 

CR- 

O.lO(O.Z3) 
0.30(0.30) 

- 

0.05(0.37) 
O.lO(O.60) 

O.lO(O.54) 

0.19(0.531 

0.46(0.40) 
0.27(0.27) 

pcj/s 

0.03(0.42) 
0.24(0.341 
1.4(0.221 

0.04(0.!26) 
0.05(0.391 
1.9(0.261 

0.003(0.81) 

O.W1(0.821 

0.07(0.46) 
0.1910.?91 
1.3(0.50) 

CR 

0.0310.51) 
0.18(0.421 

0.0?(0.26) 
0.03(0.401 

0.003(0.60) 

O.woG(O. i i1  

0.c610.53) 
0.17(0.441 

'Concentration ratio (CR) = pCUg dry plant/pCi/g dry soil. 
**Dry weight concentrations; parenthetic value is coefficient of variation (S.D./i). 

Pwg 

0.28(0.47) 
1.6(0.351 
S.O(O.2i) 

0.2710.22) 
0.29(0.%8) 
11.(0.3l') 

0.009(1.0) 

O.oM(0.61) 

0.3810.48) 
l.l(O.7.51 
i.310.57) 

CR 

0.04(0.531 
0.2110.29) 

0.03(0.321 
0.03(0.59) 

0.002(1.31 

0.owB(0.631 

0.06(0.621 
0.17(0.41) 
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J. F. Wing. 

Department of Energy Contractors 
Amonne National Laboratorv 
i. Sedlet 
D. P. ONeil 

D. A. Waite 
E. C. Watson 

Battelle. Pacific Northwest Laboratories 

Atlantic Richfield Hanford Company 
J. V. Paneako 

Bmokbaven National Laboratory 

Rockwell International - Rocky Flats Plant 
A. P. Hull 

M. V. Werkema 
R. Bistline 
D. Bokowski 

CE-Pinellas Plant 
E. P. Forest 

Lswrence Livermore Laboratory 
W. J. Silver 
C. L. Lindeken 
V. Noshkin 

Mound Laboratory 
A. C. Barnett 
D. C:Carfagno 
H. E. Meyer 
C. T. Bishop 

J. A. Auxier 

R. E. Alexander 

L. W. Brewer 
T. Simmons 
W. B. Burnett 

J. L. Crandall 
J.  E. Johnson 
J. A. Harper 

Oak Ridge National Laboratory 

Pantex Plant 

Sandia Laboratories. Albuquerque 

Savannah River Laboratory 

Other External 
Environmental Protection Agency 

W. A. Mills, ORP, Washington, DC 
D. Smith, ORP. Washington, DC 
F. L. Galpin. ORP, Washington, DC 
D. T. Wruble. EMSL. Las Vegas, NV 
A. W. Bush, Region 6, Dallas, TX 
H. May. Region 6, Dallas, TX 

Sew Mexico Health and Environment Dept., Environ- 
mental Imrrrwement Division 

T. E. Baca, Director 
K. M. Hargi6 
J. Pierce 
T. Wolff 

W. Schwarts, LFE. Richmond, CA 
J. Mueller. CEP, Santn Fe. NM 
New Mexico State Engineer, Santa Fe, S M  
Supervisor. Santa Fe National Forest, Santa Fe, 
NM 
Superintendent, Bmdelier Nationel Monument, 
Los Alamos. NM ~~~ 

Local Media 
Loa Alamos Monitor: Los Alamos. NM 
Santa Fe New Mexican, Santa Fe, NM 
Albuquerque Journal, Albuquerque. NM 
KRSN radio, Los Alamos. "I 
KCCM TV. Albuquerque, NM 
KOAT TV. Albuquerque, NM 
KOB TV. Albuquerque, "I 

US. GOVERNMENT PRlNTlNO OFFICE 19111-777419171 
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SCHED. NO Pb6PMO21 
6 

U-s-  DOE ONSITP OISCHARGE  INFORMATION SYSTEM 

NUCL I D €  UATA UPDATE RECORUS REPORT 
FUR CALENOAR Y E A R  I 9 8 0  

RUN DATE: 06/04/R1 

O O l E  52 /01 /01  A C I I V E  +1.987E+06 L AM-241 
CS-137 
I t 3  
PU-238 
PU-239 

SR-90 
U-234 

SH-89 

S t5.200E-05 +2.617E-08 
5 +4.700€-04 t2.36'3E-0 I 
S t1.750E-02 t3.900E-05 
5 +1.400E-05 t7.046f-09 
5 t3.100E-05 +1.560E-OLI 
S +5.100E-OS t2.BlRE-011 
5 +1.240t-04 t6.241E-08 
S +4.400E-04 t2.214E-07 

OOZE 63 /06 /27  A C T I V C  

I 

I 

DDS U O I S  os 

t5.283€+07 L AM-241 
CS-I37 
11-3 . 
PU-238 
PU-239 

S t5.700E-03 t 1.079E-07 
*1.320E-D1 tZ.499E-06 

S +%.490EtOl t11.499E-04 
5 t l .300E-09 t2.46LE-OB 
S +t).ZODE-03 t1.552E-07 

f-' 

f' 

I '  

I '  

I 

I '  

PAGE 3 



SCHED. NO P 6 6 P M O 2 1  
U.S. DOE O N S I T E  D I S C H A R G E  I N F O R M A T I O N  SYSTEM 

NUCL I D €  D A T A  U P D A T E  RECURDS REPORT 
FUR CALENDAR YEAR 1980 

RUN DATE: 06/04/81 

I 

S E C T I U N  0: A L D E W I 6 6 5 0 9 M  N t U  RECORD 
A A L B U U U t R O U E  OPERATI [JNS I l F F l C E  

L L C S  ALAMOS A R t l  OFFICE 
0 U N I V E R S I T Y  OF C A L I F f l W N I A  - L O S  ALAMOS 

W T A - 5 3 - 1 6 6 ,  S A N I T A R Y  LAGOON U V E R F L D U  
E L U S  ALAHOS S C I E N T I F I C  LABORATORY 

H L iau io  WASIE 
166 MAP kUML)ER 
509 UNNANED DRY ARRDYO L E A D I N G  10 L D S  ALAWOS CANYON 

OlZt 78/01/01 A C T I V E  +1.985E+07 L BE-7 S * 2 . 4 0 0 € + 0 0  +1 .209€-04  
H- 3 S *1.6hOLtOl +8.363E-04 
N A - 2 2  S +1.200E-O1 +6 .045E-06  

PAGE 4 
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ReviewedlLab Counsel 

1 
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8 -  

1 
I 

TABLE E-XXI  

QUALITY OF EFFLLEHTS FR2I.i 

LIQGX RADIOACTIVE I M T E  T R E A T X I T  PLANTS 

1.705 
0.55 
4 . 6 8  
6.07 

14.15 
3 2 , 7 3  

170 
0.21, 
0.23 

0.C35 x 131; 

0.095 x 
0.125 x 

0.57 x lC15 
0.35 x IC - 

C.Cl1 x 1Cl5 

2.9: x 10 3 

0.C43 x 1C:; 
0.041 x 1G 

AvET?SP 
Concentra ti on 

(xr./z) 

0 .Gal 
74.5 
50 

. 0.022 
0.41 
2.9  
0 .c03 
6 . 3  

0.046 
0 . 2 2  
0.G4 

489 

60 
155 

2302 
1.07 

9.1 - 1 2 . 8  

............................. 
Constituents regulated by Pi?DES permit. a 

c.pJ57 
c. .033 

0.031 
0 .c55 

$:I 0 
G.S165 
2.2  

c -587 

-- 

0.34 I G - ~  

2.356 x la:; 
0.5?9 x iCl7 

0.354 x IO-? 

0.4c5 x 1.3 
C.27 x i 

0.OIC x 10 
0.137 x -- 

Averase 
Concentraii cn 

(ag/L; 

c.25 
23.2  
69 

0 . 2 5  
G.16 

0 .cc.s7 
332 

6.5 

G .Os9 
0.79 

2947 

-- 
87 

635 

6694 
4.54  

5 . 4  - 1 2 . 5  

I 
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LOS ALAMOS SCIENTIFIC LABORATORY 

0 

FROM 

SUBJECT : 

SYMBOL : 

MAIL STOP : 

UNIVERSITY OF CALIFORNIA 
LOS AUMOS. NEW MEXICO 87545 

. .  . .  
' i  TQlOpnOIIQ ERI: 

O F F I C E  M E M O R A N D U M  

DATE: February 2 ,  1981 - j  Mayne Hansen, H-8 Group Leader, WS 493 
A ! 

! 
T. K. Keenan, H-7 Group Leader, WS 5 l m  

COEM 0513 SUSMITTAL 

ti-7-81 -46 

518 

XC: 6 i l l  Purtymun, H-8. MS 490 
Ton Gunderson, H-e, MS 490 

Reviewed/Lab Counsel 

Cara OR CY80 ra t i foac t ive  l i q ~ i d  effluents frm o w  b o  

t reaLzent f a c i l i t i e s  and from the TA-53 lagoons, - as reauired by 
/ 

DOEn 0513, are attached. - 

TKK ; ed 

Attachment: a/s 

.- 
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us. ATOUIC E ~ L ~ D V  COMY:SSIOII 
RAOIOACTIVE Ef f LUENT~OO*SIlE 0ICHASGCS:UNPLANNCD RELEASES 
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A€C?.$C$l3 

L S. *TCWIC LNEilC" C O W U I S S I O I I  
R l D l D A C T l V I  EFFLUEOTlOhSITE DISCHARZC3iUNPLah'SID RELEASES 

I 

II 

1 
SCCXON 2 NUCLIDE DATA 



I 

I 



. - - . . . . . . .. 
. . . _ _  



___._ .-. - I 

INSTAUCTIOSS 

SECTION0 

,.-lTo.-.-5-- ................................. r, 
I*ln e-..- C.4 * . . . . . . . . . . . . . . . . . . . . .  I 
G..e;,.-. =. !Y-.rr ............................. : 
rJ-* @-...,a 3 1  :* . . . . . . . . . . . . . . . . . . . .  L 
c.kmq.(k.'.c-"C"-. .................... I: 
C"L.C*..- 9..;.-.nll- ..................... - 
PcC.- . (Cl l r - r  ?I*. . . . . . . . . . . . . . . . . . . . . . .  
ss.--.-1--CI..l.-.C*.. ........................... I 
?I--..r".-5..1*-C'-r . . . . . . . . . . . . . . . . . .  .u -.* Y W I  -E=. @'I=. . . . . . . . . . .  .I 

om...,. . . . . .  1 
w.u.c.v ... .u 
M.....C1 ..... L 
F..-:h _ _ _  .U 
k- _ _  _ _ _ _  . Y . . . .  . o  

.. .. - .. *._. .. 

taa - r . m  ...... - ................................. .-_.I 
.?C'..y .......... .d .... _.I. ;u**.. ................ 
."#a- .-.E .u ..C r ' b d  ,.-SI. -971. '- c--,R. lJlZ .%=->e I 
no1 DI :?.73#. 

.......... 
. . .  _. . 

C 



.a.>.G 

LoS AIAMOS SCiEtiTlFlC LABORATORY 
UhjlVERSlrY OF CA:I:Oi?N.A 

LOS ALAWOS. kiW MEXICO 87565 0 F F I  C E .  M E M  0 R A N  D U  M 
Map-one €xi:. 

TO : Robert Showalter, P-1, MS-455 DATE: December 20, 1979 

FROM : errez, 1i-1 

SUBJECT : TLD 'SURVEY, SM-316 

SYMBOL : H- 1. 

MAIL STOP: 401 

'This memo is to report radiation survey results from 
firing of the Maxwell E-Beam accelerator located at TA-3, 
SM- 316. 

Seven TLJ'S were removed after the first shot (firing) 
at .\I 10% full power. One positive reading (10 mrem) was 
seen inside the target room. The remainder (6 ea) were nega- 
tive. 

On 12/19, after seven shots at' full power, 21 more TLD's 
were read. A cross section of the entire SM-316 complex was 
sampled. Again, the only positive reading was inside the target 
room. All others were negative. A map w/locations and TLD 
readings are in file in this office. Also, the remaining 50 
or so.TLD's will be read as more firings are done w/different 
energies and target configurations (or as needed). 

JG : pdb 

xc: Sid Singer, MS-455 
Johndale Solem, MS-434 
James Hyder. MS-401 



- . .  
REPORTING.PERIOD: 12-18-79 to 1-25-80 

VOLUME OF AIR 
TOTAL UCI DISCHARGED 
DISCHARGED DURING AVERAGE PRINCIPAL - - eEAIoD’ - 3 l G U E L  ISOTOPE0 wm TDF <RLLIPIX&- 0 6.59 E+13 0 PU 

3A-57 PAIN STACK, FE-3 1.576 E+10 2.00 E+!3 7.88 E-4 c-I!, N-13, 

MAIN STACK, FE-3 : 0.362 2.00 E+13 1.81 E-14 BE-7 

‘ 0  1.66 ~ + 1 3  0 BE-7 D WING FE-16 

5 fl,LLc’b 

0-15, AR-41 

, 
/pL’,,@ 

MAIN STACK FE-1 ! o  3.85 Ecll 0 PU 
! 

ROOM AIR EXHAUST FE-2? 0 1.79 E+l2 0 .  PU 

a,&” 
NORTH STACK FE-15 J”.’ 0 . 1.91 a 1 3  0 PU 

SOUTH STACK FE-16 2.46 E+l3 0 pu. 

TOTAL n- 
PLUTONIUM 122 TH-232 0.009 AR-41 3.040 E+7 

H-3 8.123 E+8 U-235 56 TH-234 56 

U-238 10 Beta LMFP) 32 P-32 0.123 

AM-241 Oi008 MAP 1.576 E+10 BE-7 ’ 0.362 

1-131 15 
.. 



I 

FE-2 ALPHA 

Fa-2 BETA 

- 
REPORTING PERIOD: 12-18-79 t o  1-25-80 

VOLUME OF A I R  
TOTAL U C I  DISCHARGED #dU 

/$ I "  

I 
DISCHARGED DURING AVERAGE PRINCIPAL -- ucI/ML ISOTOPE(S1 -1 0 2.77 E+11 0 PU 

0.123 1.40 E+l? 8.79 E-15 P-32 

FE-24 ALPHA 

FE-9 EETA L. 

FE-43 ALPHA /YybdD 0 1.55 E+12 0 U-238 

6.44 E+13 8.37 E-15 U-235 ,IIp/E"J TA-48-1 FE-11, 12, 13 ALPHA : 0.539 
I' 

FE-4 BETA ' 

113.658 ' 

! 2.196 

. 0.162 

i o  
0.381 

I 

i 
i o  

I 
I 7.232 
I 
: o  

' 0.012 

0.003 

. 0.005 

0 

0.326 

0.080 

0.193 

0.076 

0.022 

0.002 

0.007 

0 '  

0.023 

6.44 E+13 2.12 E-13 

6.16 E+13 . 2.63 E-15 

6.16 E+13 3.56 E-14 

3..11 E+IZ 0 

3.11 E+IZ 1.22 6-13 

6.06 E+13 0 

6.06 E+13 , 1.19 E-13 

1.64 E+12 0 '  

1.64 E+42 7.32 E-15 

4.29 E-16 7.00 E+12 

7.00 E+12 7.14 E-16 

2.69 E+13 

2.69 E+!3 

4.80 h 1 3  

4.80 E+13 

3.56 E+12 

3.56 E+!2 

4.12 h12 

4.12 E+12 

2.17 &12 

2.17 E+12 

0 

1.21 E-14 

1.67 E-15 

4.02 E-15 

2.13 E-14 

6.18 E-15 

4.85 E-16 

1.70 E-15 

0 

1.06 E-14 

MFP . 

U-235 

MFP 

U-235, 

MFP 

PU 

MFP 

PU 

MFP 

PU 

MFP/U-237 

PU 

MFP 

PU 

MFP 

PU 

MFP 

PU 

MFP 

PU 

MFP 



- 
REPORTING PERIOD: 12-18-79 t o  1-25-80 

VOLUME OF A I R  
TOTAL U C I  DISCHARGED 

J f l  ’ DISCHARGED .DURING AVERAGE PRINCIPAL - ,ISOTOPE0 
BLDG. 5 (E) FE-2 ALPHA 2.98 E+!3, 0 PU 

BLDC. j (W) FE-2 ALPHA 2.61 E + l 3  2.11 E-15 PU 

6LDG. 257 FE-4 ALPHA 0.029 1.98 E+12 1.46 E-14 PU 
* 

I 
BLDG. 257 FE-6 ALPHA /- 0.008 

t ; : t p  
BLDG. 530 M A I N  FE-1 ALPHA/ 0 

BLDG. 150 FE-I ALPHA n 0.148 
! 

BLDG. 324 FE-1 ALPHA 0.051 

3 13 FAIN FE- 1 ALPHA 11.360 

313 INCM. FE-1 ALPHA i 0.050 

I 

I 

413 M A I N  FE-1 ALPHA 

I 

.A  40 

DP Em ’ HH%b 

1.030 E+7 BLDG. 209 FE-IO . /  

mA-7Y,-8b @C=LX’LA’’’o 7.220 E+8 

0 ’  

0 

0.043 

h YO&’& 
J3-75-7 FE-2 ALPHA 

I FE-3 ALPHA 

FE-6 ALPHA . I 
FE-7 ALPHA I 0 

FE-8 ALPHA / 0 

J3-&!-q &:/ :Ks#df l  0 

0 

FE-9 ALPHA 

FE-IO ALPHA i 
! 

FE-I 1 ALPHA I 0 

FE-!2 ALPHA 0.002 

2.53 Et12 

8.62 E+12 

1 . 6 8  h i 3  

1.62 ~ + 1 3  

1.95 Et13 

3.28 E+11 

3.11 ~ + 1 3  

1.59 E+13 

8.32 b 1 2  

3.16 E-15 

0 

8.81 E-15 

3.15 E-15 

5.83 E-13 

1.52 E-13 

1.29 E-12 

6.48 E-7 

8.68 E-5 

~ ~ - 2 4  1 

PU 

PU 

PU 

U-235 

U-235 

U-235 

H-3 

H-3 

1.95 E+l3 . ’ 0 PU 

9.15 Et12 0. PU 

2.41 E+12 1.78 E-14 PU 

4.01 E+12 0 PU 

2.21 E+12 0 PU 

\3 
2.30 E++@ 0 H- 3 

8.89 E+12 0 PU 

1.40 L 1 3  0 PU 

1.73 Et13 0 PU 

2.06 Et13 0 PU 

1.85 E+13 1.08 E-16 PU 



- 
REPORTING PERIOD: 12- 

VOLUME OF A I R  
TOTAL U C I  DISCHARGED 

DISCHARGED DURING AVERAGE 

7 * 950 1.08 E+14 7.36 E-14 
- lEBmu&L ucI/ML 

15 1.47 E+13 ' 1.02 E-12 

0 1.71 E+12 0 

0.687 1.82 E+13 3.77 E-14 

0.638 1.72 .E+13 3.71 E-14 

0.162 6.03 E+l3 2.69 E-15 

0.101 1.34 E+13 7.54 E-15 

9.037 3.86 E+13 2.34 E-13 

54 3.86 E+13 1.40 E-12 

0.009 2.95 E+12 3.05 E-15 

!/ FE-46 I O D I N E  

- -  4 FE-52 & V ~ L - & ,  

U-7-35 FE-1 & 2 ALPHA 1 
u-E-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 
I 

FE-13 ALPHA I , 
FE-13 BETA 

I 
I 

' FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 
I 

- -  7 102 FE-20 ALPHA 
i 
I 

i 
TA-7-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

W E - 1  ' /- 

i 
BLDG. 2 ( E )  FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 ( E )  FE-2 ALPHA 

BLDG. 3 (W) FE-1 ALPHA , 
I 

! 
BLDC. 4 (W) FE-2 ALPHA 

401 (E)  FE-I ALPHA 

401 (W) FE-1 BETA 

0.018 

2.104 

0.493 

0.009 

0.484 

0 

0 

0 

0.013 

0.034 

0.056 

0.031 

0.002 

0.010 

9.88 E+11 1.82 E-14 

9.88. E+11 2.13 E-12 

5.38 E+12 9.16 E-14 

1.06 E+13 , 8.49 E-16 

3.40 E+l3 1.42 E-14 

1.85 ~ + 1 3  0 

2.82 E+11 0 '  

1.50 E+l3 0 

1.63 E+l3  7.97 E-16 

1.65 E+l3 2.06 E-15 

2.21 h i 3  2.53 E-15 

1.65 E+13 1.88 E-15 

2.21 h l 2  6.81 E-16 

2.27 E+12 4.40 'E-15 

18-79 to 1-25-80 

PRINCIPAL 

HFP 
ISOTOPE[S) 

1-131 

H-3 

U-235 

U-238 

U-238 

u-235 

U-238 

TH-234 

TH-232 

U-238 

TH-234 

U-235/U-238 

U-235/U-238 

U-235/U-238 

u-235 

PU 

PU 

PU 

PU 

PU 

P U  

MFP 



RJM' ly R e b s a b ~ e  REPORTING PERIOD: 12-18-79 t o  1-25-80 d &/pa 
VOLUME OF A I R  

TOTAL U C I  DISCHARGED 
PRINCIPAL D U R I N G .  AVERAGE 

STACK' - ucI/ML ISOTOPE0 
DISCHARGED 

D-?-9 kp-.. 3.040 E+7 1.00 E+12 3.040 E-5 AR-41 

' . -6 ,??A*' 8.004 Ek7 3.42 E+11 2.34 E-4 H- 3 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

. FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPAA 

FE-33 ALPAA 

FE-34 ALPHA 

FE-35 ALPHA 

1 .  ! O 0 

0 
i 
i 

i l Z 1  
I 0.211 

0.034 

0.032 
I 

1.514 I 1 ' ' 0.158 

0 

0.021 

0.239 

0 

I 

0 

0.004 

0 

0.023 

0 

0 

2.29 E+?3 0 

1.42 E+13 0 

1.31 ~ + 1 3  0 

5.52 E+13 2.19 E-12 

4.53 E+13 4.66 E-15 

1.25 E+13 . 2.72 E-15 

1.17 ~ + 1 3  2.73 E-15 

3.60 E+13 4.21 E-14 

2.92 E+13 5.41 E-15 

1.32 E+13 a 0 

1.01 E+13 2.08 E-15 

6.85 E+13 . 3.49 E-15 . 

1.19 ~ + 1 3  0 '  

8.49 E+12 ' 0  

7.83 E+12 ' 5.11 E-I6 

5.92 E+l3 0 

2.37 5+13 9.70 E-I6 

1.13 E+U 0 

1.30 E+U 0 

PU 

PU 

PU 

PU 

U-235/U-238 

PU 

U-2 3 5/U-2 3 8 

U-235/U-238 

U-2 3 5 /U-2 3 8 

U-235/U-238 

U-235/U-238 

PU 

PU 

PU 

PU 

PU 

PU 

PU 

PU 

PU 1.08 E+?4 1 .41  E-15 FE-44, FE-45, FE-46, ALPHA o.152 
i 



'.AMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87-5 
TeleDhone Ext: OFFICE M EM ORAN DU M 

TO &.:"E ... Dummer,: ,H-1 Srcbp Lender,, !.!S ,401 :.. , DATE. February 8, 1980 
T. K. Keenan, H-7 Group Leader, F;S 518 

. ... 
W .  R. Hansen, H-8 Group .. . TIRU: 

FRCM T. C. GJnderson, H-8 54. 
SULECT'  MAPS FC9 789 FORMS 

SfMUClL HQ-83- 104 

nr'C..' LITOP 493 

.. 

LASL has been.asked by LAAO t o  submit a complete s e t  o f  maps 
showing t h e  l o c a t i o n s  o f  a c t i v e  e f f l u e n t  and o n s i t e  discharge r e -  
lease pofnts .  
on the or tho/ topo maps o f  LASL and on the  Technical Area S t r u c t u r e  
Locat ion 21ans (g ray  book) naps. 

For u n i f o r r r i t y ,  I would l i k e  you t o  pu t  t h e  l o c a t i o n s  

'Complete se ts  o f  or tho/ topo maps can be obta ined through ENG-3 
.(7-4696). Please l o c a t e  each discharge p o i n t  i n  t h e  f o l l o w i n g  manner: , 

1)  On t h e  or tho/ topo summary map ( f i r s t  sheet). . . '  

2) 

3 )  On t h e  t e c h n i c a l  area map from t h e  gray book. 

I would l i k e  one copy o f  t h e  maps f o r  t h e  789 forms, one copy. 
f o r  H-8's f i l e s  ( f o r  re ference and emergency response), and a l i s t  
o f  t h e  discharge p o i n t s  ( w i t h  LASL grid'and/or.latitude/longitude , 

coord inates) .  
maps and l i s t  by March 7. 

On t h e  more d e t a i l e d  or tho/ topo map f o r  each s i t e .  

To meet LAAO's deadl ine,  I need t o  have t h e  completed 

.- - 
I f  you have any quest ions,  please c a l l  me a t  7-7025. Thank you. 

.. 



Reviewedllab Counsd 
p i c I 3 ~ ~ s i b l e  

LOS W O S  SCIENTIFIC IABORATORV 
U'iWS~SSIy OF cALl%N.A 

O F F I C E  M E M O R A N D U M  LOS ALsV42S. NF# hlEXI30 57545 
Te ephcne Ex: 

TO : Area/Field Health Physics Section Leaders DATE: February 14, 1980 

FROM : John C. Gallimore, H-1 Ass't. H-1  Group 

SUZJECT . ISDICATIOS OF STACK LOCATIONS ON AREA MAPS 

SYMSOL H-1-80 

M A I L S T O P  401 

We have been asked t o  provide DOE with radioact ive e f f luent  s tack 
locat ions by indicat ion on p l o t  plans (see request attached).  The 
current  l i s t  of  s tacks i s  attached. 
please indicate  the  loca t ions  on a copy of  t he  gray book p lo t  
plan. 
who w i l l  t ransfer t h e  information t o  ortho/topo maps and l i s t  t h e  
coordinates. Please t r y  t o  havethese i n  by Friday, February 2 2 .  

'For t he  s tacks i n  your a rea  

Send t h e p l o t  plans with s tacks  indicated t o  Joe Graf (MS-401) 
' 

J C G :  JMG: j w . 

Attachments: a / s  

Dist: J i m  Hyder, H-1 ,  >IS-401 
Ron Stafford.  H-1,  MS-503 

. John Gallimore, H-1 ,  MS-401 
Carl Buckland, H - 1 ,  $IS-401 
Je r ry  Yi l l e r ,  H-1 ,  MS-810 



&i&7& 
COS A M O S  SCIENTIFIC UBOAATORI 

IJNHEFISTY OF CALIFORNIA 
LOS Nbh!€JS. NEW UEXICO 87545 

Temmone EM: 
O F F I C E  M E M O R A N D U M  

TO : B i l l  Romero, H-1 DATE March 3. 1980 

FROM 

SYMBOL : H-1 

MAILSTOP: 401 

For the repo r t i ng  per iod  1/25 t h r u  2/22 /1980, Group P-9 repor ts  
the fo l l ow ing  releases: 

.7 
Tota l  ' H: ' 4.07 X 10 pc i .  

To ta l  Air .Flow: 3.42 X 10 nu? 

Average Monthly Concentration: 1.19 X 10. pCi/mL 

. .  

11 

-4 

JG: sq 

Xc: R. Woods, P-9,MS-480 wlo attachment 
R&L Sect ion F i l e  w/ attachment I . .. 



LO9 MAMOS SCIENTIFIC UBORITORV 
LNNERSITY OF CAUFOANIA 

O F F I C E  M E M O R A N D U M  LCS KLA~KK. NEW MWYX) a7545 

TO : .Bi l l  Romero, H-1 ,MS-401 
n 

SUBJECT : STACK EFFLUENT REPORT 

'S.,MBO- : E-1 

F.lA:l. 5TO?: 401 

For the reporting period 1/25/80 thru 2/22/80 Group P-10 (Cryogenics SM-34) 
reports no tritium losses either planned or accidental. 

JG:sq 

Xc: Bill  Keller,P-10, MS-764 
R&L. Section File: 



?.- 

LASL Group or other Organization .ft 1-1 - h. I' 4.'' 7+.- 1> ,., -. , i ' 

. c. Room Location: T A L B u i l d i n g  9 -7 

.. 
ORIGINATOR'S INFORMATION 

Packet Nor. ,I - 20 

I 



LOS ALAMOS SCIENTIFIC LABORATORY ' 
UVIVEESITY OF CAL'iORh'lA 

LOS A W C S .  N W  MEXICO 87515 
Te e*o;.e Ea:. 

O F F I C E  M E M O R A N D U M  

TO D i s t r i b u t i o n  DATE:March 2 7 ,  1980 

Reviewed/Labcoumel 
FROM ' H-1  Ass't. Group Leader 

S U S E C T  : ' SOURCE OF CAM FILTERS/C!iARTS L?;D HV-70 FILTERS 

S Y M 3 0 i  . H-1-80  

MA:: STOP 401 

I n  t h e  f u t u r e  t h e  C h e m i s t r y  a n d  Materials S e c t i o n  w i l l  

be t h e  H - 1  s o u r c e  o f  cam f i l t e r s ,  can! r e c o r d e r  c h a r t s ,  
and  HV-70 f i l t e r s .  C o n t a c t  Ron S t a f f o r d ,  Henry Aranda ,  
or Bud P a r r i s h  when t h e s e  s u p p l i e s  are n e e d e d .  

JCG: j w  

D i s t :  J e r r y  Dummer ,  MS-401 
A l l e n  V a l e n t i n e ,  MS-401 
J i m  Lawrence ,  MS-401 
R i c h a r d  Smale ,  MS-401 
Joe Graf ,  MS-401 
J i m  H y d e r ,  MS-401 
C a r l  B u c k l a n d ,  XS-401 
J o h n  Umbarger, MS-401 
J e r r y  Miller, MS-810 
Ron S t a f f o r d ,  MS-503 
Ray G a r d e ,  MS-336 
E l l e r y  Storm, MS-692 
D e n n i s  V a s i l i k ,  MS-749 



CURRENT 
d I (AMPERES) 

'H/EVENT 
( u C i  1 

3H TOTAL 
(uci) 

10 

11 

12 

13 

14 
15 

16 

1 

2 

1.6 X 

1.4 X 

1.6 X 

1.8 X lo- '  
E 

2.2 x 10- 
1.5 X 

1.4 X 

3.5 x 10-0 

2.2 x 
E 

STACK EFFLUENT OATA SHEET 

VAN de GRAAFF-SM-16 

REPORTING PERIOD 4-18-80 THRU 5-16-80 

7 
8 

+ OF SECTIONS 
(90 Y IN .  EACH) 

E 
1.8 X 10- 
1.6 X lo- '  

T I M E  
(MINUTES ) 

40 . 

40 
30 
30 
30 

20 
10 

10 

10 

10 

10 

10 

1.0 
10 

20 

15 

.2.46 X l o 7  V C i  

C A L I  BRATION 
FACTOR 

3.91 X 1OI2 5.47 x 106 
3.4 x 106 
2.58 X l o 6  
2.2 x 106 
2.35 X l o 6  
1.25 X lo6 
7.1 x 105 

6,3 x 105 

6.25 x 105 

6.26 x 105 

5.47 x 105 

6.26 x 105 

7.04 x 105 
8.6 X l o 5  
1.8 X l o 6  
8.21 x 105 

= 7.19 X p C i / m f i  

5.47 x 1 0 6  
8.9. X lo6 
1.14 x 107 
1.37 x 107 
1.6 x.107 

1.73 x 107 
1.8 x 107 

1 . 8 6 . ~  107 

1.93 x 107 . 

1.99 x 107 

2.04 x 107 . 

2.11 x 107 

2.18 x 107 
2.26 x 107 

2.38 x 107 

2.46 x 107 



. .  

LOS ALAMOS SCIENTIFIC IABORATORV 
U\NERSITY OF CALFORNIA 

LOS ALlulOS NEh' WEX CO 07545 
reaphone Ex:: 

O F F I C E  M E M O R A N D U M  

TO Distribution DATE: April 23. 1980 

FROM : John C. H-1 Ass't. Group Leader 

SYMBOL : H-1-80 

MAIL 5T3P 4 01 

In the near future the requirement will be established that all 
H-1 personnel escorting on-site shipments of radioactive material 
must be approved or "certified." Additionally, the escort will 
be required to have certain equipment and instrumentation during 
the escort. 

Please identify "select" personnel in your sections that you want. 
to receive training/approval to escort on-site radioactive shipments 
and send their names to me by May 1 ,  1980. 

Presently the training is scheduled for the afternoon of May 19 
and May 22. Jay Kenzel will contact you.with specifics. 

JCG: j w  

Dist: Richard Smale, WS-401 
Carl Buckland, MS-401 
Jerry Miller, MS-810 
Jim Hyder, YS-401 
Ron Stafford. MS-503 

Xc: Jerome E. Dummer, ?IS-401 



TO 

LOS ALAMOS SClENTlnC LABORATORY 
. UNYEW? OF CALF0RN;A 

O F F I C E  M E M O R A N D U M  LOS U V O S  NEW VSiCO 675ti 

William F. Romero, H-1 

Group P-9 reports the following tritium releases from i t s  stack f o r  
the above mentioned reporting period: 

Total T r i t i u m  
Total Air Flow 

2.46 X 10’ pCi 
3.42 X 10” m9. 

P-10 - 
Group P-10 reports no tritium loss  e i t h e r  planned o r  accidental f o r  
the above reporting period. 

JG: sq  

XC: R.  Woods, P-9, MS-480 
W. Keller, P-10, MS-764 
R&L.-Section F i le  



WS U O S  SCIENTIFIC LABORATORY 
UNNERSlr\( OF CALIFOP'44 

LOS A-AMOS. NEVI MEXICO e7545 
Telewaie Ex:. 

O F F I C E  M E M O R A N D U M  

TO : W. E. S t e i n ,  AT-1, MS-817 

FROM : 

SUBJECT : RADIATION SURVEY, SM-40 

SYMBOL : H-1 

MAIL STOP 

401 

- 
A r a d i a t i o n  s u r v e y  using T L D  chips was  conducted a t  TA-3, SM-40 
L inac  I n j e c t o r  Gun f r o m  3-7-80 thru 5-20-80. ' R e s u l t s  a r e  as f o l l o w s :  

LOCATION 

1. 
2. 
3. 
4. 
5. 
6. 

7. 
8. 
9. 

10. 
.11. 

. 12. 
13. 
14. 
15. 

, 16. 
17. 
18. 
19. 
20. 

LASER ROOM, UPSTAIRS, CONTROL ROOM 
LASER ROOM, UPSTAIRS, B IN ,  (CON. RADIATION AREA) 
LASER ROOM, UP.STAIRS, CABINET (FLAMMABLE MATERIAL)  
LASER ROOM, UPSTAIRS (FACE OF EXPERIMENT) 
HEAD OF STAIRS, P I L L A R  
L I N A C  CONTROL ROOM ( T A B L E )  
L I N A C  CONTROL ROOM (PANEL) 
P ILLAR,  NEAR PHONE 
HV X FORMER 
X-RAY SOURCE 
SOURCE STORAGE, DOOR 
C I R C U I T  BOX (EAST I N T .  WALL) 
SOUTH SHIELD WALL (EXTERIOR) 
S.E. SHIELD WALL, CORNER, INTERIOR 

WEST PERSOHNEL BARRIER, "RADIATION AREA" 
GATE OUTSIDE 
FENCE, N.E. CORNER 
FENCE, N 
FENCE, W CORNER 

WEST ENTRANCE, SHIELD'WALL 

l n s d h L  
0 
0.12 
0 
LOST 
0 
0 

. o  
0 

0.03 
0.07 
0.26 
0.34 . 

0.05 
2.08 
0.02 
0 
0.02 
0 

0 
0 



Unlvnnlly ol Calilunl. 
LOSAUMOS SCIENTIFIC UIORATORV 

Los Alm!as. New Mexico117545 ' 

TO: W. E. Stein, AT-1, MS-817 -2- DATE: June 4, 1980 

Number 14 above is i n  a controlled area where personnel access i s  
prohibited d u r i n g  f i r i n g  o f  the accelerator.  
No s igni f icant  radioloqical hazards a re  apparent a t  this time. A 
new s e t  of dosimeters have been set  up a t  basically the same locations 
a s  s ta ted above. 

JG: sq 

Xc: Jim Hyder, H-1, MS-401 
(RBL Section File).w/ a t t .  



. LOS ALAMOS SCIENTIFIC LABORATORY 
Uh'lVERSITY OF CALIFORNIA 

LOS ALAMOS. hEW UiXlCO 07545 
Teleshone Ext: 

OFFICE M E M O R A N D U M  

July 21. 1980 TO D A T E  

ReviewedRabcaud. 
B i l l  Roaero YS 401 

FROM 
r/ 

SLiEJECT : Stack Zff luent  Report - June 13 thru July 11, i980  

S 4 5 0 L  ' PS-aci-328 

M A ' L  5TOP 489 ' 

53-16 

For the above reporting ?eriod,  Group P-9 reports  the fol lowing 
losses through Its v2nt: 

Total  T r i t i u o  ..................................... 1.96  X 10 !JCi 

Average Monthly Conc. ............................ 3.09 X 10  J C l / d '  

- 

7 

-5. . 

SM-34 

' Grolip P-10 reports  no t r i t i m  l o s s e s  from same reporting period. 
4 

JG: pm 
I 

cc:  Richard Koods, P9 XS 480 
B i l l  KeLler, ?-lo MS 76L . 

. 



..... ._--- -. 

u)s UIllOs SCIENTIFIC UBORITORV 
UMViilsiTY OF C.4LiFOFmla 

LOS ALAh!OS. NEW MEXKX 87545 . 

Telep~ne El l .  
0 F F I  C E M E M 0  R A N  D U  M 

August 18, 1980 . 
TO : B i l l  Romero. H-1 DATE: 

FROM : 

SUBJECT : S K C K  EFFLUENT REPORT FOR P.ERIOD JULY 12- AUGUST 8-1980 

SYMBOL : H-1 

MAILSTOP: 401 

Reviewed/Lab Counsel 
Public1 Releasable 

Group P-9, SM-16 

To ta l  T r i t i u m  released per Kanne Chamber . . . . . . . . . . .  .1.07 X 10’pCi 

To ta l  Monthly A i r  Flow . . . . . . . . . . . . . . . . . . .  .3.42 X 1O”ml 

Average Monthly Concentrat ion . . . . . . . . . . .  ; . . .  .3.14 X 1 0 - 5 u C i / ~  

JG:sq 

Xc: Dick Woods, Group Leader, P-9. MS-480 
- - $  

Stack E f f l u e n t  F i l e  (Joe Gut ter rez)  



LOS l u ~ o s  SCIENTIFIC UBorumRv 
UNNERSiTY OF CMiFORNIA 

LOS ALAMOS. NEW M % W  87545 
Tnleplone Exl. 

O F F I C E  M E M O R A N D U M  

TO : Bi l l 'Romero. H-1 DATE: August 18, 1980 

FROM ' : f$$z, H-1 

STACK EFFLUENT REPORT FOR PERIOD JULY 12, August 8. 1980 SUBJECT : 

H- 1 SYMBOL : 

401 . MAILSTOP 

Group P-10, SM-32 

Tota l  T r i t i u m  released was n e g l i g i b l e .  
bu t  were l e s s  than 500pCi/m3 f o r  o n l y  several  minutes. To ta l  mgnthly 
concent ra t ion  was e 5 x 1 0 - 7 ~ C i / m ~ .  

JG: sq 

Xc: 

Several spikes were observed 

B i l l  Kel ler..Group Leader, P-10, MS-764 
RglrGe&+wrrF+k 
Stack E f f l u e n t  F i l e  (Joe Gut ie r rez )  

I .  
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TLD PACKET INFORMATION 

LASL Group or other Organization 07.- I 

ORIGINATOR'S INFORMATION 

Packet Nos. ) /%..!A 

Type of Chips a" . Number of Chips 47) 
TLD Prepared for MAY tA!?l/?rZ on &+kc 

I ,  Dale 
.a .. Results Recorded in g D  Logbook Z P f k  Bakeout Dote ,c. . 
I /  

H-1 SECTION FILE n/P 
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Dole 

I 
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TLD Prepared for o d k  on 

Results Recorded in C D  Logbook&-PgLa Bakeout Date q / G I : h - 2  

I ,  
.C Dale 

/ ! P  
H - 1 SECTION FILE 



LO9 -OS SCIENTIFIC UEORATORV 
UNNERSITY OF CALIFORNIA 

LOS W O S .  NEW MEXICO 87545 
Telephone Ed. 

O F F I C E  M E M O R A N D U M  
S e p t e m b e r  23, 1 9 8 0  TO : B i l l  S t e i n ,  AT-1, MS-81.7 DATE: 

FROM : Lk% ;& H - 1  , MS-401 Publicly 

SUBJECT : TLD SURVEY-SM-40 LINAC INJECTOR GUN 

SYMBOL : H-1 

M A I L S ~ ~ P  401 

T w e n t y  f i v e  ( 2 5 )  TLD p a c k e t s  w e r e  s e t  u p  i n  a n d  a r o u n d  
t h e  L i n a c  I n j e c t o r .  T h e  h i g h e s t  d o s e s  r e c e i v e d  w e r e  
0 . 0 1  Rem i n  s e v e r a l  l o c a t i o n s .  T h i s  i s  t h e  l o w e s t  l i m i t  
o f  d e t e c t a b i l i t y .  A c o p y  of t h e  r e p o r t  i s  a t t a c h e d .  

.% .. .. ..?..*Yr..-,.-?.+.w ''A?(" -.  :*: ..e.$ 
X c : ~ & - L ~ ~ e ~ ~ t ~ ~ : ~ ~ n ~ ~ ~ ~ ~ ~ ~ ~ b ~ p  a'c k - e . e . t ~ . n f o ~ ~ ~ ~ S . g ~ n : a d e )  

AT-1 R a d i a t i o n  S u r v e y  F i l e  



LO9 ALAMOS SCIENTIFIC LABORITORV 
UYIYEiGTY OF ~LIFORNIA 

WS ALAhF36. NEW MEXKI) 07545 
. .  

Teleahone Exl: 
O F F I C E  M E M O R A N D U M  

TO : B i l l  Romero, H-1 , MS-401 DATE: September 24, 1980 

SLJRJECT : STACK EFFLUENT REPORT FOR PERIOD 

A K - 8  THRU SEPT-5, 1980 
H-1 SYMBOL : 

To the  above r e p o r t i n g  per iod,  Group P-10, SM-34 repor ts  no 
t r i t i u m  losses from i t s  stacks. 

JG:sq 

Xc: W. K e l l e r ,  P-10, MS-764 
P-10 Stack E f f l u e n t  F i l e ,  MS-764 
. & ~ & ~ ~ e c t . ~ . @ ~ & i #  

! 



u;;;iu 

LOS AMOS. KEW MEXKU a7545 

7-7137 . 

LOS U M O S  SCIENTIFIC UBORATORY 
UWERSrIV OF CALIFORNA 

TeleWrm GI: 
O F F I C E  M E M O R A N D U M  

7 October 1980 
ReviewedllabCoumel 

TO : B i l l  Romero, H-1, MS 401 

VGsJECT : STACK EFFLUiNT REPORT FO2 ?EX03 6 SEPT THRU 3 OCT 1980 

, SYMBOL : H-1-80 

MAILSTOP: 401 

For t h e  above r e p o r t i n g  per iod,  Group P-10. SM-34 r e p o r t s  no 
- 

s i g n i f i c a n t  t r i t i u m  losses through i t s  stacks e i t h e r  acc identa l  o r  

planned. Hands-on. va l ve - tu rn ing  a c t i v i t i e s  were very  l i m i t e d  due 

t o  data ana lys i s  and r e p o r t  w r i t i n g  by researchers t h i s  r e p o r t i n g  

per iod.  

JG:mn 

xc: W. K e l l e r ,  Group Leader, P-.lo. MS 764 
R&L Sect ion F i l e  
Joe Gut ie r rez ,  8-1 
R. Sherman, P.-lO, MS 764 



LOS AUMOS SCIENTIFIC IABORATORY 
UNlVEaSP O i  cALI'OP\Ip 

O F F I C E  M E M O R A N D U M  Lo5 4.MdOS NFW WEXlcO 57545 
Teie3hone E w  

TO : B i l l  Romero, H-1 , MS 401 DATE: November 20. 1980 

: Jo $!if oui ter rez,  H-1, R&L Section, MS'401 

SU&'ECT : STkK EFFLVENT REPORT FOR PERIOO OCTOBER 3, 1980 t h r u  OCTOBER 31, 1980 

SYMBOL : H-1 

MAILSTOP , 401 

Group P-10, SM-34, repor ts  no t r i t i u m  losses e i t h e r  accidental  
o r  planned f o r  above repor t ing  period. 

, Joe Guiterrez:gh 

Xc: J. Hyder, H-1, MS 401 
. W. Kel le r ,  P-10, MS 764 

I 



LOS u o s  SCIENTIFIC LABORATORY 
L"IIL'E%'lY OF CALFORNIA 

1)s A W C S .  NEW VEXICO 07545 
Te'e$cne Ex:: 

O F F I C E  M E M O R A N D U M  

TO : C. W .  Owen, SO-5, MS.442 DATE: November 20, 1980 

' Reviewed/Lab 
FROM : R&L Sect ion,  MS 401 

SUELJECT : CONTAMINATION/RADIATION SURVEY OF SHOP 39, TA-3, SM-40 

On 11/20/80 a thorough drawer by drawer, machine by machine, contaminat ion 
r a d i a t i o n  survey was performed by C. Goosney and me i n  two rooms making 
up the  Shop 39 complex. A Mod 11 r a t e  meter was used f o r  alpha de tec t ion ;  
a Mod' l4  GM tube was used f o r  Ry presence; and a Mod HN-3 was used t o  
de tec t  f o r  presence o f  low- level  a c t i v a t i o n .  No r a d i a t i o n  o r  contaminat ion 
o f  any form was detected w i t h i n  Shop 39. Should you have any quest ions do 
n o t  h e s i t a t e  con tac t i ng  e i t h e r  Carol o r  me. 

Joe Gut ier rez:  gh 

Xc: J. Hyper, H-1, MS 401 
J. Pacheco, P-DO, MS 460 
C. Goosney, H-1, Ms 401 



TO 

LOS &OS SCIENTIFIC IABORATORV 
LNVEQSm OF CALF009PlA 

O F F I C E  M E M O R A N D U M  LCS AA.0.S NEW K 3 C O  575rj 

W. Romero, H-1, MS 401 
T e b ~ o n e  Ex1 

DATE. December 5 ,  1980 

. RevieMlhb Counsel @?& 
Pvblic.lv Qeleasable 

.SUBJECT FROM : . J?.$$i-l, STACK EFFLUEYT REPORT MS 401 FOR TA-3, ' SM-16 
w% ' 6/m 

SYMBOL : H-1 

MAIL STOP 401 

In the period October.31, 1980 t h r u  December 1 ,  1980 Group P-9' 
reports the following t r i t ium releases thru i t ' s  vent stack: 

Total Tritium .................. 1.466 x 10: pCi  

. Total Air Flows ........... i .... 3.42  x 10" ml 

Average Concentration .......... ' 4.28 x 10-9 pCi/ml 

JG: gh 

Xc: Dick Woods, P-9, MS 480 
Jim Hyder, H-1, f4S 401 
Joe Gutierrez, H - 1 ,  MS 401 (with work sheets) 



LOS'ALbMOS SCIENTIFIC LABORATORY 
LINNERSTY OF CALIFORNIA 

LOS W S  NEW MEXU72 8 7 5 G  
Telepcne Ex:: 

O F F I C E  M E M O R A N D U M  

TO : W. Romero, H-1, MS 401 DATE: December 5, 1980 

R w i e d L a b  Counsel 
FROM : 

SL'BJECT : STACK EFFLUENT REPORT FOR TA-3, SM-16 

SYMBSL : H-1 

MAIL STOP: 401 

I n  the period October 31, 1980 thru  December 1, 1980 Group P - 9 '  
reports the  fo l lowing  t r i t i u m  releases t h r u  i t ' s  vent stack:.  

.Total T r i t i u m  .................. 1.466 x lo3 gCi 

Total  Air Flows.. . .:. .......... 3.42 x 1OI1 m l  

Average Concentration.. ........ 4.28 x 10-3 uCi/ml 

JG: gh 

Xc: Dick Woods, P-9, MS 480 
Jim Hyder, H-1, MS 401 
Joe Gut ie r rez ,  H-1, MS 401 (w i th  work sheets) 



TO : B i l l  Romero, H-1 
I 

- .  

LOS A M O S  SClEMlRC LABORATORY 
UNNERSrY OF WnF3RY.4 

LOS ALAMZS. NEW MEXICO a7545 
T.elephone Em. 

O F F I C E  M E M O R A N D U M  ' 

DATE. December 22, 1 980 

7.  . 1.- i.. 
FROM : Joe Gut ie r rez  

i 

SUB)EC7 : TRITIUM STA'CK EFFLUE.~T REPORT 

MAIL STOP. 401 

For the  r e p o r t i n g  pe r iod  ending 11/28/80 group P-10 repor t s  no 
t r i t i u m  losses through i t s  stacks. 

JG:gh 

Xc: W. Kel le r .  P-10, MS 764 
R & L Sec t ion  F i l e  . 

P-10 Stack E f f l u e n t  F i l e  (JAG) 



LOS AIAMOS SClEhTlFlC LABORATORY 
V.YERjTY 3'cr.lLli=''. L 

:sj A&.".'=: I.?,? YEXiCC E - 3 :  
T e ? x r e  E< 

O F F I C E  M E M O R A N D U M  

Oecerber 31, 1980 . DATE: 
TC : Bill Roiero, H-1, KS 401 

For t h e  r e p o r t i n g . p e r i o d  ending Oecenber 30. 1980 Group P-10, 

Srn 34 r e p o r t s  no t r i t i u ?  losses. 

Xc: R&L File 
k'. Keller,'P-10, I?S 764 

vsO:Ef . . . i_.  fl?ent'TilF(JAG), ..".-I- -_..__ - -. 



LOS ALAMOS SCIENTIFIC LABORATORY 
U%NEr(Slry C i  CALliCilVlA 

~cls ALAWCS. m v  MEXICC e7545 
le ephwe €xi 

O F F I C E  M E M O R A N D U M  

. Bill Romero, H-1, MS 401 DATE: December 31, 1980 TO 

FROM 

SYMBOL ti-1 

MAILSTOP: 401 

For the r e p o r t i n g  p e r i o d  ending December 30, 1980 Group P-9. 

SM-16 repo r t s  t h e  f o l l o w i n g  planned re leases:  ’ 

Tota l  T r i t i u m  ...................... . .143~C i  
11 Tota l  A i r  Flow ....................... 3.42 x 10 me 

Average Month ly  Concentrat jon.  ....... 4 x iO-’OpCi/ma 

Xc: R&L - F i l e  
Dick Woods, P-9. MS 480 

C G X f f @ ? g . . & ? J G 7 .  



LOS AIAMOS SCIENTIFIC LABORATORY 
LNJERSI? OF CALIF~EN~A 

O F F I C E  M E M O R A N D U M  s s  AAVOS. ~ E W  EXICC a7555 

TO . B i l l  -, H-1, -NS 401 

- 

 or the reporti!! period ending January 23, 1981 P-9 
mixrts the fo l lowjnq fxitim losses h u q h  its vent stack: 

'1bttl1 Tritim .................. 76 vci 

Tbtal Air Flow ................. 3.42 x 10l1  m0 

Average Fbnthly concentration. . 2 . 2  x 10-l' vCi/me 

JpG:gh 

Xc: R. Fibods, P9; E 480 
File 



LOS ALAMOS NATIONAL LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
O F F I C E  M E M O R A N D U M .  Tele!hhom EXI : 

DATE' January 28, 1981 , TO : Bill Rmero, H-1, FS 401 

SUBJECT : s 
SYMBOL : E-1 

MAILSTOP : 401 

Group P-10, -34, r- m tritim, losses fo r  the nunth 

of Jwuary. 

JG:gh 

Xc: W.. Keller, P10, PS 764 
R&L File 



10s ALAMOS NATIONAL LABORATORY 
UNIVERSITY OF CALIFORNIA , 

LOS ALAMOS. NEW MEXICO 87545 
Teleehone Exr : 

O F F I C E  M E M O R A N D U M  

TO : S i l l  Romero, H - 1 ,  MS 4 0 1  D A x .  March 2 ,  1981 

- 
Publicly Releasable 

v' 
SLBJECT . STACK ZFFLJENT REPORT 

S''V5OL . . H - 1  

M A I L S T ~ P  : 4 0 1  

F o r  t h e  p e r i o d  1 /27/81  t h r o u g h  2/19/81, Group P-9, SM 1 6  
r e p o r t s  t h e  f o l l o w i n g  tritium r e l e a s e s  t h r o u g h  i t ' s  v e n t  
s t ack :  

7 T o t a l  T r i t i u m  Ven ted  ................... 1.76~10 v C i  

T o t a l  Monthly A i r  Flow ................. 5.6~10 m2 9 

. 
Average  Y o n t h l y  C o n c e n t r a t i o n . .  ....... .3.19x10-' p C i / m k  

JG:gh 

X c :  D i c k  WooCs, P-9, M S ' 4 8 0  
R&L s e c t i o n  F i l e ,  MS 4 0 1  



LOS ALAMOS NATIONAL LABORATDRV 

T o t a l  3H 
( P C i )  

-. -~ 
UNlVERSiTY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Tclrphone Em : 

O F F I C E  M E M O R A N D U M  

Av. Conc 
( p C i / m e  1 

: a i l 1  Xomero, H - 1 ,  MS 4 0 1  DATE. March 9, 1 9 8 1  T O  ' 

ReviewedRa b Counsel 

FROM !-1s 401  ..- 
SLleJECT . STACK ZFFLUENT CORRECTIONS, SEPTEMBEX 1 9 8 0  TR3U JANUARY 1 9 8 1  ' 

SYMBOL : H - 1  

NAILSTOP : 401 

1 . 4 3 ~ 1 0  

T h i s  zemo i s  t o  s e r v e  a s  a correctior. s h e e t  f o r  
t r i t i u m  s t a c k  e f f l u e n t  from TA-3, SM 1 6  for  t h e  
p e r i o d  September 3,  1 9 8 0  t h r o u g h  J a n u a r y  2 3 ,  1981 .  
An i n c o r r e c t  c a l i b r a t i o n  fac tor  w a s  u s e d  i n  cal- 
c u l a t i n g  t he  t o t a l  e f f l u e n t  from t h e  v e r t i c a l  ven t  
s tack.  The p r e v i o u s l y  reported and corrected da ta  
i s  given i n  t he  table  below. 

-10 4 . 0 ~ 1 0  

1 9 8 0  

Sept.6 - O c t . 3  

F n r u  O c t .  3 1  

T h r u  NOV. 28 

T h r u  D e c .  26 

1 9 8 1  

Thril  Jan .  2 3  

JG:gh 

X c :  D ick  Wood 
R&L Secti ,  

REPORTED 

P-9, M S  48 
i F i l e  

A i r  Plok 
(mi 1 

11 . 4  2x1  0 

11 .42xlO 
11 .42xlO 

11 . 4 2 x l O  

11 . 4  2x1  0 

T o t a l  3t 

6 

7 

7 

. (Ki )  

1 . 0 5 ~ 1 0  

2 . 4 7 ~ 1 0  

1 . 1 2 x l O  
7 2.8x10 

7 '  1 . 4 ~ 1 0  

CORRECTED 

. 5 ~ 1 0 - ~  

. 0 ~ 1 0 - ~  

. 1x1~-3 

7 . 4 9 ~ 1 0 '  
6 . 8 5 ~ 1 0  9 . 

6 . 8 5 ~ 1 0 '  



LOS ALAMOS SCIENTIFIC &ORATORY 
UNIVERSITY OF CALIFORNIA 

LOSALAMOS.NEWMEXlCO87E45 
Telephone Exc: 

DATE March 23, 1981 

OFFICE M E M O R A N D U M  

TO Bill Romero, H-1 

FROM Joe Gut ie r rez ,  H-1 

SUBJECT ' Tri t ium Stack Report  

SYMBOL ' P9-81 

480 MAIL STOP 

Group P-9 SM-16 reports  the following t r i t i u m  releases  for  t h e  
reporting period 2/20/81 through 3/20/81. 

Total Tri t ium 2.36 1 0 7 ~ i  . 
Total Airflow 6.85. x I O 9  m e  
Average Monthly 
Concentration 3.45 x 10-3&i/mn 

JAG:pm 

cc: Dick Woods, Crp. Leader P9 MS 480 
%R&L,:Section . ... . File MS 401 Q 



LOS ALAMOS NATIONAL LABORATORY 
~ ~~ 

IrN:VEilSIT* OF CAL:FORY!A 
LO5 ALAWCS. NEW MEXICO 67545 O F F I C E  M E M O R A N D U M  

ail1 hnero, H-1 

TOTAT, TRITKN.. .2.75 x 10 I ;rCi 

.6.85 x 10 9 3  ax 

....................... 
AVEW ? r ) l l ~ ~ ~  COXEWRATI~. . 4 . 0 2  x l C i / n .  3 ........ 
WBL WLWE (AI3 FLckJ). .............. 

2. A new sWck mica for the new L m  Ehercjy Accelerata 
Souce was put on l h e  m y  12. 
This repor- relects effluent for the p 5 o i  ;Nay 12 +&mcgh 
m y  15, 1981 

AI.? FLGW per H-5.. .................... 1920 ft3/m 

me identificatim is -T-E-1. 

* X7TAL A I R  VENED n R  P M G G  5/12-5/15.. 2 . 8  x lo1' an3 

3 AVEEAGE KPCE53PATTICN FOR PE!!OD 
5 / 2  - 5/15.. . 3 .07  x 10 -5 uCi,/m. ......................... 
'KEU TRITILY 0.59 x 10 6 pCi ................... 

JG:gP. 

XC: R.  V M S ,  ?-9i YS 4 8 0  
Gk?n Ne&y, E-1, YS 4 0 1  
Joe Sutie-rez, fi-1, M S  401 



LOS ALAMOS NATIONAL LABORATORY - 

T O  : File 

O F F I C E  M E M O R A N D U M  

- 
UNlVEilSlTY 3 F  CALIF0RN:A 

LOS ALAMOS. KEW MEXICO 87545 
TeIephme Ex: : 

OAYE: k-!ay 26, 1981 

On 5/22/81, at.%i540 ( 3 : 4 0  ?.in.), Tom Robinson, a P-9 
operator and zachine technician,switched the tritium 
collection system (cryocabinet, basement of tandem r.achine 
rocn) to manQal from the autoiatic mode. This was likely 
done to insure that all lines were purged over the long 
week-end ana that the mechaxical pumps were not unneces- 
sarily overworked. Tom became involved in another operation 
and forcjot to switch the punpino system back to automatic. 
The alarm on the stack monitor began to ring when the current 
produced by the ionization in the Kanne Chamber reached 
10 nA (full scale). The prnps were turned off  at approx- 
irnately 1630 (4:30 p.m.1. The stack zeac5ng was back to 
background level at approximately 1700. Carole Goosney.and 
Glen'.? Keely notified me by pa~er and radio at approximately 
1620. I immediately called Ton Robins02 and asked him. if 
any unusual %eves were EaEe on.his part dith the tritium 
collection systern. ile immediateiy rezerbered not turning 
off the punps and did so while I was 02 the phone. Stack 
readirrgs began comins down almost at once. I 6i6 not return 
to P-9 imediately since the problem had been taken care 
of by phone. 
for the event: 

1 will attempt to approximate stack effluent 

(a) The 5/22 0800 hrs .  reading on tke diqital reacout was 

(b) The 5/25 1500 hrs. reading was 1.02 x . 1 0 5  nC. 

(c) The difference between (a )  and (5) above is 

2.67 x 10% RC. 

7.53 x l o L  nC. 

(6) A reading at 1700 hrs. on 5/22 was inadvertently r,issed. 

(e) An average of 1 (one) Ci per day is cormally stocked 
Eue to the normal cycling of the mechanical pumps 
(in auto mode). 



- 2- .. 

.. 

File 

(f) Ca :sla ig r.cmbe, E secoz i 

LOS ALAMOS NATIONAL LABORATORY 
UNIVERSITY OF CALIF0RN:A 

LOS ALAMOS. NEW MEXICO 01545 
Telephone E x 1  : 

z.4 
DATE: Nay 26,  1981 

> convert nC to nA: 

C S O O  hrs. 5 / 2 2  to 1500 hrs. 5 / 2 5  = 7 7  hrs. 

Calculating concectraticn, total air flow ane total activity: 
= 2 . 7 7  x 105 sec 

i. 7 . 5 3  x lob n~ - - 2 . 7  x 10-1 rA 2 . 7 7  x 1 0 5  s- 

( 2 . 8 3 - x  l o 3  cmg/s) ( 2 . 7 7  x 10' s )  = 7 . 8 4  x lo8 cm3) 

iv. ( 7 . 8 4  x 10' cm")(5.44 x lo-? pCi/cc3) = 4 . 2 6  x l o 5  pCi 

(9) Assuming a normal stack effluent of *a 1 (one) Ci/per Zay 
for the period 5 / 2 2  =nrough 5/25,  that leaves approximately 
2 6 0  mCi that vented an extra 3/4  to one (1; hoar while 
the mechanical pun3 was inadvertently left in the manaal 
mo2e. 

JG : gh 

Xc: Dick Woods, P-5  Group Leader, X S  
John Gallinore, E l ,  MS 4 0 1  



LOS ALAMOS NATIONAL LABORATORY 
UNIVERSITY OF CALlFCRNlA 

LOS ALAMOS. kEW MEXICO 87545 
Telepnona Ext : 

O F F I C E  M E M O R A N D U M  

TO : Bill Ronero, 3-1, MS 401 . DATE: June 1 8 ,  1981 

TERU : Glenn Neely, h-1 

Wewed/Lab Counsel H-1 I IbCV 
' ./ 

: ~ . I i . E C T  : 3H STACK EFFLUEKl' REPORT 

Fez the Feriod May 15 thru June 12,. 1981, Group P-9, 
TA-3, SX-16, re?orts the following planned tritium 
releases thril two stacks : 

1 )  Vertical Vent Stack 

Total Tritium. ........ . . .. .. .. :. . . . ... . .1.95 x lo7 pCi 
' 9  . Total Air Flow.................. ........ 6 . 8 5  x 10. m2 

Average Xonthly Concentration.. . . . . . . . . .2.85 x aCi/m2 

2 )  Supercube Stack (FE-H1) 
8 

12 

-4 

Total Tritius.. ...................... :..2.82 x 10 ;ICi 

Total Air Flow.. ........................ 2.19 x 10 

Average Xonthly Concentration ........... 1.29 x 10 ;Ci/m2 

E2 

JAG : gh 

Xc: Larry Rowton, P-9, MS 480 
Robert Hardekopf, P-9, HS 480 
J. Gallimore, H-1, MS 401 



LOS ALAMOS NATIONAL LABORATORY 
LiNlVERSlTv OF CALIFCRN'A 

LOS ALAMOS. KEW MEXICC 87545 
Telephone Ex! : 

O F F I C E  M E M O R A N D U M  

TO . : Bill Romero, H-1, MS 401 :ATE. June 2 3 ,  1981 

1 

-- . .  
' ,  

I . _  
. .  : z / 

'- . . . . , , . FiOt.1 . Jose A .  Gutierrez, X - l . , i  .-,. . . . .  
I 

For the reporting period 5/15 throcgh 6/12/81, 

Group P-10 located at TA-3, SN-32-34,  reports no 

significant tritium losses through it's three 

tritim stacks. Two experiments are inactive, 

a third is sporadic. 

JBG : gh 

Xc: Bob Sherman, P-10, MS 764 
P-10 Stack File 



LOS ALAMOS NATIONAL LABORATORY 

TO ’ Bill m, H-1 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 87545 

O F F I C E  M E M O R A N D U M  Teleohone Ex1 . 

SUBJECT : REpoKp, Spl-16’ 

SYMBOL : &.l 

MAILSTOP : 480 

DATE: October 6, 1981 

Public R sable %A%.- 



LOS ALAMOS NATIONAL LF!BORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Ext : .i O F F I C E  M E M O R A N D U M  

T 3  : 3 .  F. Poxera, P-1, iZ,-L,?i 



!i 
Los A l m s  National Laborator 
LosAlamos.New Mexico 8754 memorandum 

N0rr;lal stack flm rate............................. 7288 c h  
'IbW air  exhausted 8.32 x 10" d 
' ~b ta l  activity whausted ........................... 1.35 x 10' ;ci 
Average amcentration... ........................... 1.62 x lW5 pCi/& 
24 ~ I X  high average concentration... .............. 

................................ 

From 1O:OO am 1- . 26 to .10:00 dm 27 = 7.88 x pci/& 
2.34 107 pci = 7.88 x 10-5 ,.ci/mz 
2.97 x 10" d 

Intergrabr totals'far sam period. 
1.41 x 10' pCi 

m:bv 

Xc: Dick Mal-, WX-5, HS 980 
li~rene Sturgess, WX-5, &S 980 
d i l l  'm, 51, Ms 229 

File thru John Faynie, H-1, K 229 



Los Alamos National Laboiatory 
Las AlamosNew Mexco 87545 memorandum 

innu. HI: :  STOPITELEPHOW 480/52j.1 

a) vertica1ventstaC;c 
'ibtal tritim ................................ 2.58 x lo7 pCi ' 

, Average mnthly COncMtration ..... .......... 3.76 x vCi/an3 

'ibtal air vented ............................ 6.85 x l o 9  m3 

b) FZ H-7 
Tbtal tritim ............................... 
Average mxL3lly wncenfxa'~. . . . . . . . . . . . . . . 

6.66 x lo7 pCi  

3.04 x l W 5  pCci/an3 

mtal v e n a  ............................ 2.19 x 10'2 cn3 

a:bV 

Xc: army IiDwton, P-9,. -6 460 
Glenn Neeiy, H-1, E 229 ' 

E-1 File *.+-+,-> .*" 



Lcs Alanos National Labora!orv 
b s  A!arnos.New Mexico 075& 

a) V e r t i c a i  V e n t  
'Ibtal Pi'irn .............................. 1.15 x lo7 Xi 
Averacje m r ~ t X y  m.xentr&ion.. ............ 1.68 x lo-' pCi/m.' 
T o k l  a k  ven'd ........................... 6.85 x lo9 m' 

b) -- ii-7 
Total triti.m .............................. 2.56 x 10' p C i  
&-age rr0xi-L~ ccncentzation.. ............ 1.30 x 
'ibtal a i r  m~ted ........................... 2 . 1 9  x 10'~ 

u C i / m '  



Reviewedlla b C d  

ms Alamos Na!:or.al Laboratory 
I ns Ala-nos New Mexico 87545 memorandum 

:ATE. . r 29, 1981 @ WHh 3m@ 

1. =stal t r i t im ......................... 3.a7 x gci 

2. C3ve=age mxthly m.xe?t-atbn.. ...... 2.26 x ;Ci/nZ . 

3. m-1 air flcw.. ..................... 1.7i x 10'' 
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Distributed: January 24, 1969 

/ 3  H Reviewed/Lab Counsel LA4074 
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HEALTH PHYSICS AT THE LOS ALAFOS 
" I I X G  9 " BOT-CELL FACILITY 

Al len  Valent ine  
F r a n c i s  P i tzg ibbon 

Leopoldo Martinez 

Beal th  phys ics  programs a t  t h e  Los A l a m o s  "King 9 "  
h o t  ce l l  f a c i l i t y  a r e  descr ibed .  

The 1 6 - c e l l  f a c i l i t y  is' used p r i m a r i l y  for t e s t i n g  
and e x a n i n a t i o n  of i r r a d i a t e d  r e a c t o r  f u e l ,  b u t  it is  
also t!!e main LASL f a c i l i t y  f o r  aater ia ls  i r r a d i a t i o n ,  
l a r g e  source  handl ing ,  and o t h e r  a i s c e l l a n e o u s  hot- 
c e l l  work. Eight  cells are e q i p p e d  wi th  s e a l e d  a lpha  
containment boxes for  safe hanel ing  of plutonium en- 
ri ched f ue 1s. . 

Control  systems and o p e r a t i n g  p r a c t i c e s  t h a t  affect  
h e a l t h  phys ics  a t  t h e  f a c i l i t y  are 6 i s c u s s e S  a s  w e l l  
as h e a l t h  phys ics  programs sgch as a r e a  n c n i t o r i n g ,  
personnel  dosimetry,  a i r  rnonitoring, s a r f a c e  mocitcr- 
ing,  and monitor ing ins t rumeEta t ion .  

ISTRODUCTION prcgras .  F a c i l i t y  c o n t r o l  s y s t e m  are expka- 

The Los Alk7cS gt, hot-cell facil- s i z e d  s i n c e  they p lay  a x a j c r  role i n  = h i -  
mizing rad ia t io? .  p r o b l e r s  anti exposure.  i t y  i s  ees igned  f o r  t h e  s a f e  handl ing c f  

e i g h t  cf t h e  1 6  s h i e l z e d  cells  a r e  f u r t h e r  
eq.;i??ec! wit:? s e a l e d  a lpha  containment boxes,  
This  gives' t h e  f a c i l i t y  f l e x i b i l i t y ,  b u t  COT 

b ines  = L e  d i f f i c u l t i e s  of  a p l u t o z i c n  clove-  

50 ,000  C i  of 1 - Y e V  caxia r a e i a t i o n ,  anS FAC I L ITY DESC X I  PT I O N  
I 

. The f a c i l i t y  has 3eez eescr ibed  i n  de- . 

t a i l  ,l r 2  so only those  :eatures necessary 
f o r  S a s i c  understanding are n e n t i x e Q  :?ere. 

The "Kinc 9 "  h c t - c e l l  f a c i i i t y  is a b c s t  
box c p e r a t i o n  azc2 t h o s e  of rerate Ear-ipgla- 
L-cn iz a sk ie ldeC cave. 

125-f t  wLde and 175-ft lo-g opeziac f r m  zhe 

c e n t r a l  c o r r i d o r  c f  the' C ~ . e c i e t r v - ~ e t a l l u r ~ v  
L-. -- 

Bealt:? j b y s i c s  c o n t r o l  a t  t h e  f a c i l i t y  Research Bci ld icu  ( F i s s .  1 ane 2 ) .  The wins - 
has beer: achieved through (1) c o n t r o l  sys-  houses 1 6  cells  arranged i n  two banks of 

e i g h t  each;  i n  each bank two rows of foar  

cells a r e  l o c a t e d  back-to-Sack wi th  a cor- 

t e m s  , ( 2 )  proved h a n e l i n g  techniques ,  ( 3 )  
t h e  w i i l i n g n e s s  of  t h e  o p e r a t i n g  group t o  e- 

-? 

r i d o r  between tkern. The cells cas be iso- v a l u a t e  hazardocs j c b s  and prepare  w r i t t e n  
procedures ,  and ( 4 )  a r o u t i n e  Konitorincj 

3 
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I 

i 

late5 f r o n  each o t h e r  act2 from t h e  c o r r i d o r  
by h y d r a u l i c a l l y  opera te?  cast  i r o n  c!oors . 
The cells are 6 f t  x 6 f t  x 11-ft h i g h ,  anc! 
t h e  c o r r i d o r s  a r e  8 - f t ,  4-in. wide,  32- f t  
long,  and 1 4 - f t ,  4-in. high.  The cel l  w a l l s  
a r e  ferro-pkosphorus conc re t e  of 300-1S/ft' 
d e n s i t y ,  32-in. t h i c k ,  Viewicg is through 
o i l - f i l l e d  l e a d  cjlass windows and pe r i scopes .  

Opera t ions  invo lv ing  i r r a d i a t e d  uranium 
f c e l s  acd source  handl ing  are conbuctec! i n  
t h e  e i g h t - c e l l  gan7a bank. C e l l s  i n  t h i s  
bank a r e  u s u a l l y  equippee wi th  open topped 
c o n t a k n e n t  boxes. The o t h e r  e i g h t  ce l l s ,  
t h e  algha-carma Dank. a r e  equipped w i t h  her-  
m a t i c a l l y  s e a l e d  a lpha  c o c t a i n n e z t  boxes acd 
are used for  oge ra t ions  wi th  i r r a d i a t e d  plu- 
tonium ? G e l s  a d  n a t e r i a l s  t h a t  r e q z i r e  spe-  
c i a l  environmental  atmospheres . A l l  cells  
a r e  f i t t e d  wi th  zemcvable roof  b locks ,  and 
t h e  W o  banks are sepa rz t ed  by ar. open t r ans -  
fer area. 

Ba i ld ing  s a p p o r t  services i c c l u d e  a de- 
c o z t a z i c e t i c n  rocn ,  k c t  s t o r a q e  f a c i l i t y ,  
l o w  ra8ia:ion l e v e l  l a b o r a t o r i e s ,  x x k q  
a r e a ,  an8 hot r i achhe  shop. X b a s e z e s t  
houses  t h e  p rocess  v e n t i l a t i o n  system, waste  
e r a i n  l i n e s ,  and a u x i l i a r y  service s y s t e m '  
i n  a d d i t i o n  t o  p rov id ing  limitee eqz ignen t  
s t o r a g e .  

HXALTTH PEYSICS COKTRES 
A.  Personze l  Cont ro l  

Anyone e n t e r i n g  t h e  o?e ra t ing  area makes 
h i s  presence known t o  t h e  Group Sec re t a ry  
and t h e  Aeal th  Physics  Surveyors .  Smocks 
a x ?  canvas b c o t i e s  a r e  r i z i m c m  p ro tec= ive  
c l o t h i n g ,  and t h e  LASL f i l a  baepe and a aen- 
d i x  se l f - r ead ing  pocket  dos imeter  a r e  worc 
by everyone working i n  t h e  o?e ra t ing  area. 
The Heal th  Phys ics  Surveyors main ta in  a re- 
c c r d  of a l l  v i s i t o r s .  Azyone l eav ing  t h e  
o p e r a t i n g  area must pass throuch Coo-ways 
equipped w i t h  p o r t a l  monitors .  A t  t h e  ga in  
e x i t  are p r o t e c r i v e  c l o t h i n g  chutes  t o  t h e  
basezen t  t h a t  can handle  larce volumes e f f i -  
c i e n t l y .  
B .  Procedures  

The o g e r a t i n g  Grou? Leader ap?roves a l l  
work cont2ucted i n  t h e  wing. €!e reviews jobs  
a n d - d e t e r n i n e s  t h e  need f o r  formal  w r i t t e n  
o p e r a t i n g  p rocedures . .  I f  a proceCJre is  re- . 

q z i r e d ,  t h e  o p e r a t o r  r e spons ib l e  for =:?e job 

writes it an8 s u b x i t s  it f o r  h i s  Grozp Lead- 
er ' s  agproval .  The Grous Leader f r equen t ly  
r e q u e s t s  t h e  Heal th  Physics  Groug Leader ' s  
approval  when t h e  job  invo lves  s i g n i f i c a n t l y  
unusual t echn iques ,  equipzent .  and/or rad io-  
a c t i v e  materials.  Once t h e  ap?roval  is 
given ,  t h e  o p e r a t o r  must fo l low t h e  proce-. 
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dure ,  and devia t ic r . s  rest be approved by 
t h e  Group Leader. Yany j o b s ,  suck as waste 
rexoval, c e l l  CecontanAnation, material 
t r a n s f e r ,  and Eilter changes are conducted 
under g e n e r a l  and c o n t i n u i n g  w r i t t e n  2roce- 

C.  Systems ane Techniques 
1. V e n t i l a t i o n .  The a i r  flows f r c n  radio-  
a c t i v e l y  c c l d  t o  p r o g r e s s i v e l y  t o t t ez  areas. 
For  i n s t a n c e ,  t h e  a i r  frcm t h e  o p e r a t i n g  
and t r a n s f e r  area between t h e  two ce l l  Sazks 
flows t o  t h e  c e l l  c o r r i d o r s ,  t h e 2  t o  t h e  
ce i l s .  A i r  from each  ce l l ,  ?asses a t  "-500 

cfm, i n t o  t!e c o n s t a c t  c e l l  exhacs t  system 
an6 i s  f i l t e r e d  both  a t  t h e  ce l l  and by a 
high e f f i c i e n c y  f i l t e r  i n  t h e  Sasemezt. 
High e f f i c i e n c y ,  o r  rcughinc,  o r  charcoa l  
c e l l  f i l t e r s  are use!, Cepeneing cn t h e  op- 
eratior.. The bigk e f f i c i e n c y  f i l t e r s  i n  
t h e  Sasezent  are i n  glovebox e n c l o s u r e s  - 

t h a t  ailow c o c t a c i n a t i o n  cor.trol d u r i q  f i l -  

ter  replacernext (F ig .  3 ) .  F ro3  t h e  h igh  
e f f i c i e n c y  f i l t e r s  i n  t h e  S a s e m n t ,  t h e  cel l  
a i r  goes t o  0r.e of t w o  o p e r a t i n g  4000-cfm 
exhaas t .S lowers  anC then  e n t e r s  one of  t h r e e  

- dures .  

. p lenum a t  t h e  e x h a u s t  s t a c k  base .  I n  t h e  
s t a c k ,  t h e  c e l l  a i r  i s  mixed w i t h  a i r  frcm 
o p e r a t i n g  a z e a s ,  and a t  t h e  25-foot l e v e l ,  

w i t h  a i r  f ro3  t w o  o t h e r  s tack-base p l e n u m .  
The a i r  mixture  i s  t h e n  exhausted f r o c  =he 
50-foot s t a c k  a t  150,000 cfr .  

A i r  f r o m  t h e  s e a l e d  air-atmosphere a l -  
pha boxes is exhaus tee  a t  %20 cr'm through 
s m a l l  h iqh  e f f i c i e n c y  Ei l te rs  or. t h e  hoxes 
and h igh  e f f i c i e n c y  f i l t e r s  i n  t h e  Sasezent  
b e f o r e  i t  e n t e r s  t h e  s t a c k .  The exkaus t  
f r s m  t h e  i n e r t  algha-box p u r i f i c a t i o n  sys-  
t e m s  i s  f i l teree t t r o u g h  high e f f i c i e - c y  iz-  
l i n e  f i l t e rs  before  be ing  discf iarcee ir.to 
t h e  c o n s t a n t  cel l  exhavs t  s y s t e n .  

f i l t e r e d  through a back of high e f f i c i e n c y  
f i l t e rs  i n  t h e  basenent  befor: i t  e z z e r s  
t h e  s t a c k .  

A i r  frcm t h e  Eecontaa iza t ion  a r e a  i s  

A e d i t i o n a l  s 2 e c i a l i z e e  in-ce 11 f i l t e r i n g  
s y s t e m  have Seer. d e v i s e e  t o  c o n t r o l  contaa-  
i n a t i o n  d u r i n g  sncn o p e r a t i o a s  as c u t t i n g ,  
g r i n d i n g ,  and gas  sampling. %o examsles 
are a cyclone s e p a r a t o r  and a b s o l u t e  f i l t e r  
system for  cells  i n  which c u t t i n g  cperat i0r .s  
are cqnducted and a l i q u i d s - s o l i d s  v a c c x  
c l e a n e r ,  known l o c a l i y  a s  t h e  " s l z r p e r , "  . 

for  c o l l e c t i n q  l iqGiZs and a i r .  The s m a l l  
i n - c e l l  f i l t e rs  used i n  t h e s e  systems are 
disposes of as high level  r a e i a t i o n  solie 
waste. B e c a u s e  e x t e n s i v e  i n - c e l l  f i l t e r i n g  
is p r a c t i c e < ,  t h e  h igh  e f f i c i e n c y  f i l t e r s  
in t h e  b a s e z e n t  do n o t  become h ighly  contam- 
i n a t e d .  H o w e v e r ,  they  are surveyed weekly, 
and-when t h e  r a d i a t i o n  l e v e l  exceeds 200 
mF/h a t  t h e  i n t a k e - p l e m m  s i r f a c e  tile f i l t e r  
is  rep laced .  

some f i s s i o n  gas  handl inq  and f u e l  c u t t i c a  
o p e r a t i o n s .  iurincj o p e r a t i o n s  i n  which t L e  
a i r  flow cannot  be kea: iow eno-ch t o  a l l o v  
cse o f  commercial c a n i s t e r  charcoa l  f i l t e r s ,  
t h e  rouchicg f i l t e r  on =he c c n s t a a t  c e l l  ex- 
h a q i t  i s  r e p l a c e d  wi th  a l o c e l i y  asseTblec! 
c o n t a i n e r  of c r a n c l a t e d  a c t i v a t e d  charcoal' .  
2 .  Xlvha Containment Soxes. T.he a lpha  COR- 

t a i n a e n t  boxes used i.n t h e  alpha-garaa ce l l s  
have been d e s c r i b e e  i n  d e t a i l  by Burwell ,  
S c h u l t e ,  am5 Wilson.3 A b a s i c  box, 5-1/2 f t  

s q u a r e  and 11-ft h igh ,  is  showc i n  FiZ. 4 -  

The box w a l l s  an2 t o p ,  1/0 i n .  t h i c k ,  and 

Charcoal filters have Seer. r e q i i r e d  fo r  



t h e  f i o s r ,  1/4-in. t h i c k ,  a r e  ma2e of 300 
series s t a i n l e s s  s tee l .  The boxes a r e  ea- 
ployei! anC rencvec? by r e r c v i n g  c e i l i n g  
b locks  ove r  t h e  ce l i s .  : igure 5 shows the 

back of an i n s t a l l e d  box. 

- .  

Before Se izg  i n s t a l l e C  i n  3 ce l l ,  each 
box is p z i n t e d  i n s i c e  wi th  c l c s s y  whi te .  
r a d i a t i o n - r e s i s z a n t  epoxy p a i n t .  This  a i d s  
i l l u i i n a t i o n ,  provicies CoCtrast, and eases 
decontaminacion. B o l e s  a r e  provide2  i n  Eie 
box wal ls  and roof as r eqn l r ed  for  g love  
p o r t s ,  wizdows, n a n i p c l a t o r s ,  t r a n s f e r  p o r t s ,  

F i g .  5 .  A l s k c  3 o r  i?? c e l l .  

and l i g h t i n g .  

ta inmect  box a i r  s y s t e z .  
l i v e r s  an e s s e n t i a l l y  cons t an t  vol-me cf a i r  
ove r  a rJressure  range of 0 t o  05  i n .  of 
water .  Becacse of t h i s  l a r g e  a v a i l a S l e  pres -  

F i g u r e  6 i s  a 2 i ag ran  of t h e  a lpha  con- 
The exl laxster  de- 
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s x e  drop it i s  ?ossFble tc  use l - l /&in .  
..i r - r ing - t o  s e r v i c e  each box and a sxa l l  4-in.- 

d i a x  by l-in. -high , in-Sox h igh  e f f i c i e n c y  
S i l t e r  and to o p e r a t e  a l i q u i d s - s o l i d s  vacu- 
*a!! c l e a n e r  frorr. t h e  normal a i r  flow. The 
Sox flow r a t e  i s  20  C ~ K ,  which i s  t h e  a x o x t  
of a i r  gassed  by t h e  8 x 8 x 6-511. h igh  e f -  
f i c i e n c y  i n l e t  a i r  f i l t e r  when =he n e g a t i v e  
Fressxre  i n  t h e  bcx i s  0 . 4  ir.. of water. 
Tke high efr’ ic iezcy E i l t e r  f c r  t h e  o u t l e t  
is a s tee l -encased  r e s p i r e t o r  f i l t e r ,  and 
t h e  f u l l  20 c f r  of a i r  pzsaes  t k z u g h  it 
w i t h  ^-1/2-gsi Bressare drop. vTen =he p r e s -  
s x e  drcp across t h i s  f i l t e r  b u i l d s  up to 
2 =o 3 p s i  due t o  clogging,  t h e  box n e g a t i v e  
s t a t i c  p r e s s u r e  cannot  be maintained and t h e  
f i l t e r  m ‘ x t  be rep laced .  
necessary  a t  1- t o  2 - n o n t h . i n t e r v a l s ,  b u t  
because t h e  f i i t e r  is s m a l l ,  replacement  and 
d i s a c s a l  are minor o p e r a t i o n s .  

Seplaceinent i s  

The cor?bir.ation of srcall  f i l t e r s ,  s m a l l  
p i p i n g ,  and s m a l l  c a p a c i t y  high pressure-  
drcp  exhauszer  is  p o s s i b l e  because t!!e al9h.a- 
box seal  is  never  broker. and h igh  a i r  veloc- 
i t i es  across laxge openings a r e  never  re- 
qui red .  The system i s  a z a j o z  c?epart!xe 
fzom t h e  l a r p e  f i l t e r ,  l a r g e  c?l;ctworK, high 
vol-me,  l o w  p r e s s u r e  systerns used i r .  xost  

:?c=-ceil f a c i l i t i e s .  
T r a n s f e r  of uncontaninated t o o l s ,  e tc . ,  

i s  no-mally through the 5-in.-dia-, 24-in.- 
long a i r l c c k  tube  l o c a t e d  i n  t h e  a lpha  COT.- 

ta inment  box c e i l i n g  i n  l i n e  wi th  one. of t h e  
corner  h o l e s  i n  the rocf s h i e l d i n g .  The a i r -  
lock is n o t  used t o  rezove i a t e r i a l s  f r m  
t h e  a lpha  box. T r a n s f e r s  o u t  of a lpha  kioxes 
a r e  made wi th  t h e  7- and 18-in.  t r a n s f e r  

4 rechanisns  d e s c r i b e d  by Xilson an6 Tnorn. 
3. Liqcids-Sol ids  Vacuum Cleaner. A l i q -  
u ids-so l ids  v a c u m  c l e a n e r  (Fig.  7) is cse8 
ir. t h e  g a m a  cells and air-at .msghere a lpha  
boxes.  I n  a i r -a t I rosptere  a lpha  boxes,  t h i s  
col lecter  conta ins  t k e  o u t l e t  f i l t e r  for  t h e  
box v e - t i l a t i o n  systern. The to? s e c t i o n  i s  
made of  clear L u c i t e  so t h a t  t h e  l i q u i a  
l e v e l  can be observes. The l i q u i d s  are re- 
moved aheas  of t h e  a i r  f i l t e r  and wi th  asso- 
c i a t e d  solic?s pass i n t o  a 2-in.-dia7 by 6- 

in . - long  porous s t a i n l e s s  s tee l  f i l t e r .  Par- 
t i c les  l a r g e r  than 1 micron are r e t a i n e d  cn 

t h i s  f i l t e r  which i s  c o n t a i n e e  i n  a s t o r a g e  
tank  recesses i n  t h e  box f l o o r .  
t h a t  sass through t h e  s t a i n l e s s  s tee l  f i l t e r  
a r e  f i n a l l y  f i l t e r e d  through a high  e f f i -  
c iency f i l z e r  b e f o r e  be inp  d ischarged  t o  the 

high rasiatior. l e v e l  l i q u i d  waste s y s t e i .  

Two c e n t r i f c c a i  exka.;sters 2rcvie.e a 

Liqc ids  

vacllcn sugply for  tile l i q c i d s - s o l i e s  vac=m 
c l e a n e r s .  I n  n c r c a l  o?era t icn ,  oze extaAs=er 
i s  aseel a d  t h e  t c p  s e c t i c n  of t h e  l i g c i d s -  
s o l i e s  vacu1;~ c l e a n e r  i s  detacked f ro= =he 
l i q c i d s  tzzk whick then s e r v e s  as a s i n p l e  
s i n k .  

4 .  C e l l  Gama Cetectcrs. Opera=inc Serson- 
a e l  c t i l i z e  a garma d e t e c t i o n  system fo r  de- 
termining r a d i a t i o n  l e v e l s  i n s i d e  t h e  ce l l s  
aRd cel l  c o r r i d o r s .  This  s.ysterr. c o n s i s t s  Of  

20 gamTa-sensit ive i o n i z a t i c r .  charhers  wi th  
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i n d i v i d x a l  cha-mbers loca t ed  i n  each cel l  acd 
a t  both ends of each c e l l  c o r r i z o r .  Each 
c e l l  d e t e c t o r  is  connectee t o  two r a d i a t i o n  
l e v e l  i n d i c a t i n g  x e t e r s .  One rceter is i z  
the  c e l l  c o n t r o l  paze l  a t  t h e  c e l l  'ace, and 
tke  o t h e r  1 s  iz ane of two c e n t r a l  s t a t i o n s .  
These s ta t iozs  a r e  loca t ed  e t  each ex? cf  
che c p e r a t i c c  a r e a ,  ace  i c  each a r e  meters 
€2: t h e  dezec tors  i n  t he  c e l l  ba3.k of t h a t  
a r ea  ar.d :he d e t e c t o r s  a t  t h e  ends of the  
c e l l  c o r r i d c r .  This s y s t e r  is  capable  of 
Eeaszrir .9 gamma raci ie t ion l e v e l s  frorr: 0 . 1  
t o  10' .Vh acd i s  p a r t i c u l a r l y  use fu l  

. .  

. 8crir.g x a s t e  removal and ce l l  decontarnina- 
t ior .  ope ra t ions .  
5. C e l l  Decontaminatior:. Cccas icna l ly  op- 
e r a t c r s  m u s t  e n t e r  a c e l l  t o  r e g a i z  o r  re -  
~ l i ? c e  equipnent .  This caz be &ne w i t h i n  
accepzable  pe r sccae l  exposure l i m i t s  because 
r a d i a t i o n  l e v e l s  i n  t h e  c e l l  a r e  mininized 
be fo re  ent-ry . 

rrnving r a d i o a c t i v e  n a t e r i a l  from t h e  c e l l  
ar.6 then  c l ean inp  the  f l o o r s ,  w a l l s ,  t a s l e s ,  
and o t h e r  s x f a c e s .  X f  t h e  r a d i a t i c c  is  ex- 
pected t o  be <5  Z/h, che c e i l  door i s  low- 
e red  and r a d i a t i o n  l e v e l s  a r e  s o r e  accura te -  
l y  determined by p s t t i n q  an extended g m l a  
d e t e c t i o n  instrnrnent through t h e  door and 
i z t o  t h e  c e l l .  Addi t iona l  renote  decontaa i -  
c a t i o n  nay be r e q J i r e d  i f  gene ra l  r a d i a t i o n  
l e v e l s  of > 5  Fi/h a r e  measured. 

h%ec r a d i a t i o n  l e v e l s  a r e  low enough, 
c e l l  e a t r i e s  a r e  nade by ope ra to r s  dressed  
i n  p r o t e c t i v e  c o v e r a l l s ,  b o o t i e s  , car? , 
gloves.  ace a f c l l - f a c e  r e s p i r a t o r  with a 
ccnbLr.a=ian p a r t i w l a t e ,  g a s ,  and vapor ca+ 
i s z e r .  Xethylece c h l c r i d e ,  vythene,  azd 
scz? and water  a r e  f r e q z e c t l y  used f o r  s u r -  
€ x e  2eccnrznF:a=i=a. x z i n q  c e l l  e n t r i e s .  
t he  c e l l  c o r r i d o r  is csed as  a ccncro l  a r e a  
eo prevenc inadve r t en t  t r a c k i n g  c f  conraEi- 
na t ion  t o  o t h e r  a reas .  

6 .  S o l i d  Xaste Disposal .  S c l i d  waste con- 
s i s t i n g  c f  n ~ ~ y  d i5 fe re r . t  x a t e z i a l s  and wit:? 
varying r a d i a t i o n  l e v e l s  i s  genera ted  i n  the  
cells .  Persorne l  exposure f r o =  was=e hand- 
l i n g  o u t s i z e  the  cell  d i c c a t e s  t h e  s e t t i n g  

Radiat ion l e v e l s  a r e  ninimized by re- 

.. 

of an a r b i t r a r y  r a d i a t i o n  l e v e l  zo de te rn ine  
whether t he  waste should be disposed of r e -  
xo te ly  o r  by r e g u l a r  low r a d i a t i o n  l e v e l  d i s -  
posa l  techniques .  Waste above 5 R/h a t  t he  
c o z t a i n e r  s u r f a c e  i s  t r e a t e d  as  hiqh r ae i a -  
t i o n  l e v e l  waste .  Below 5 R/h, it is  placed 
i n  a p l a s t i c  bac i n  the  c o r r i d o r  and t r e a t e d  
as  low l e v e l  waste.  

"he cel l  5anur.a d e t e c t c r s  a r e  w e d  t o  
rake  the  f i r s t  e s t ima te  c f  r a d i a t i o n  l e v e l s .  
II rhe Ze tec to r  i n e i c a c e s  <1@ E/:?, t he  c e l l  
dcor i s  lowered *a12 i n .  and 5ie. waste is 
moved t o  t h e  opening t o  al law measxreaents 
w i t h  a p o r t a b l e  in s t runen t :  I f  t h a t  reading 
exceeds 5 R/h, t he  waste i s  l e - f t  i n  t h e  c e l l  
u n t i l  it can be removed remotely and placed 
i n  t h e  sh ipping  cask (?ig.  8 )  which can ac- 
conmodate two 2-gal galvanized cans with 
f r i c t i o n  l i d s .  The waste is  unloaee6 rernote- 
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l y  i n t o  v e r t i c a l  e i s p o s a l  s h a f t s  a t  t he  Dur- 
i a l  gror;n8 by F u l l i n g  a s l i d i n 9  door a t  t h e  

5 bcctoa  of r!!e cask as desc r ihee  by Enders. 
Before the  cask i s  loadee,  it i s  l i c e d  w i t h  
a p l a s t i c  bag whose opez en2 i s  folCed cve r  
t he  top  eege of t h e  cask.  an e l a s t i c  band 
i n  t h e  ope: bag end s e a l s  t i g h t  enoilgh t o  
miz i z i ze  conzasinazion c f  t h e  cask i n t e r i c r  
when the  bag ex? i s  pushed cp a d  off t he  
cask edge a f t e r  t h e  cazs  a r e  lcaded.  

Waste wi th  a su r face  r a d i a t i o n  l e v e l  
< 5  F./h i s  t r e a t e d  a s  low r a d i a t i o n  l e v e l  
waste and t r a n s f e r r e e  oct of t h e  c e l l  and 
i n t o  a p l a s t i c  bag which i s  t h e 2  taped 
closet!. The bagged waste i s  c a r r i e d  by haze 
t o  a r e f u s e  c o n t a i n e r ,  a 2 T s t e r  Dcnpster, 
o c t s i d e  t t e  bu i ld ing .  "Caution Radia t ion"  
s i g n s  a r e  pos teQ 0:: t h e  c o n t a i n e r ,  and when 
the  r a d i a t i o n  l e v e l  1 meter ' f roE t h e  ccn- 
t a i n e r  exceees 200 rZ/h, or  when t!!e con- 
t a i n e r  i s  f u l l ,  t h e  conten ts  of t h e  contain-  
e r  is dumped i n t o  open p i t s  a t  t h e  b u r i a l  
ground . 

Waste f r c n  cells equipped w i t h  a l zha  
boxes i s  rezoved through e i t h e r  t he  7- o r  
l a - i n .  =ransfex- port  i r . to  a polyvinylchlo-  
r i d e  bag which i s  atzached to  a moeified 
t r a n s f e r  can. The waste is  worked through 
the  t razs fer  car. t o  t he  ent! of t h e  bac, asd 
a s e c t i o n  c f  t he  Sag between the  waste ant! 
t he  t r a n s f e r  can is place2 on a h e a t  s e a l i n g  
bar azd s e a l e e .  "he bac can then  be cat a t  
t h e  s e a l ,  Giving 2 sea l ed  bag on t h e  waste 
can 2r.d a C h S e e  en2 cn t3e  s e c t i o n . o f  t he  
bag r ena in inz  on t he  z r a c s f e r  can. Tie bag- 
get! x a t e r i a l  i s  then d ispcsed  of as  e i t k e r  
higk o r  low l e v e l  waste.  This  technique 
has eE5ecziveiy c o n t r o l l e d  conta-.ina=ioc. 
7 .  Liauid  Waste r , i spcsa l .  LlquiC wastes  
a r e  disposed of ttrol;,-h e i t k e r  t h e  hiqh cr 
low r a e i a t i o n  1e;rei l i q ~ i d  wasie c o l l e c = i o z  
s y s t e m  cr a r e  conver tee  t o  solit! waste by 

. absorb ins  the  l i q u i d  on V e r m i c c l i t e .  
. Liqzids  €roc cel l  erains ,  l i q c i d s - s o l -  

i d s  vacuun c l e a n e r s ,  ze t a l log raph  p o l i s h e r s ,  
a x ?  decon tan iza t lon  room high r a d i a t i o n  l e v e l  
cup sinks are dra ined  i n t o  the  high l e v e l  
l i q c i d  waste s y s t e n  ane c o l l e c t e d  i c  one of 

two 1000-gal s t a i n l e s s  s t e e l  unt!ergroa-d 
tanks .  This waste i s  c s a a l l y  a nixtcre  =f 
aquecus ane c r y a n i c  l i qu i i i s  . 

s i n k s ,  shop, cask washdown a r e a ,  j a r . i=c r s '  
c lo se=s  , ce l l  t r a n s f e r  z r e a ,  t a r n t a b l e  ?it, 
anC l a b o r a t o r i e s  a r e ' d r a i n e d  i?=o t he  low 
r a a i a t i o n  l e v e l  liquiC: vas=e sys t ex ,  zel-ltzal- 
i z e e  i n  a 250-sal s t a i c l e s s  s t e e l  =ask ,  and 
f i z a l l y  c o l l e c t e d  i n  oce of t w c  30CC-gal 
undergrocne cczcre  L-e tacks. 

a t i o n  l e v e l  t a s k s  can be sample8 az5 t r a s s -  
fe r re t !  through underground ?iPe l i n e s  t o  a 
was== t r e a t n e n t  p l a z t  f o r  f i z z 1  e i s p c s a l .  

Provis ions  e x i s t  f o r  c o l l e c t i n g  l i q u i d s  f r c n  
%!e high l e v e l  tanks  ir :  a tank t r a i l e r  i f  a 
? a r t i c x l a r  ope ra t ion  genera tes  l i q x i 8 s  that 
r e q z i r e  i s c l a t i o n  o r  s a e c i a l  t r e a t n e c t .  

weekly a t  t he  f a c i l i t y  i s  23000-gal .  Ex- 
pose2 l i y i e  d r a i n  l i n e s  i n  the  basenent  
have been s h i e l e e d  a t  s e l e c t e d  l o c a t i o n s  t o  
minimize r a d i a t i c n  l e v e l s .  Aowever, t h i s  
has not been a s e r i o u s  probien  because cf 
t he  i n - c e l l  l i q c i e  f i l t e r i n g  sy r t ens .  

Liquids  from t h e  eecontaaiza' ioa roca  

Liqilids f r o 3  50th the  :?is: ar.d. iow r ad i -  

The t o t a l  1iql ; id  waste vclune gece ra t ee  

Occasional ly  it is necessary t o  s o l i d i f y  
small  v o l m e s  of liq.;id wastes  i:: =he c e l i .  
This is  done by ad2ir.p tne n e x t r a l i z e d  l i q - .  
u i 8  waste t o  Ver rn icu i i t e  ir .  a keavy polyeth-  
y1er.e cor . ta icer .   his s o l i e i f l e d  mazerial  
is the2  Cisposed of a s  high radiaziorr l e v e l  
s o l i d  waste.  
3. F a c i l i t y  Xonitor iz=,  

t o  the  f a c i l i z y  t c  condcct r o a t i z e  noni tor -  
i n s  progzazs and provide job monitoring. 
There i s  a c l o s e  workizg r e l a t i o n s h i p  herwee;: 
t h e  Surveyors ace t he  ope ra r i cc  ?erscr.riel, 
i n c l c d i n ~  managerent. 

;cb n o n i t c r i z g  by t h e  Szrveyors v a r i e s  

%o Bealth ?:?ysics Surveyors a r e  ass igced  

widely with t h e  job and i t s  i o c a t i o n ,  Du'l 

t h e  r a i z  cb jec= ives  a r e  t c  c i n i r i z e  persoc- 
ne1 exposcre  and to contzol  contan iza t io- .  
?!ajor r o u t i n e  monitor ing prograxs a t  t h e  fa -  
c i l i t y  i nc lude  a r e a  noni ' iori-g,  s u r f a c e  ~ X X -  

i t o r i n g ,  a i r  monitor ing,  sh ipnent  S U = V e Y S l  

and persocnel  dosimetry.  
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1. Area Ga:ma Ze tec t c r s .  I n  a d d i t i o n  t o  
t h e  2 3  c e l l  cjar?rr.a detec tc rs . ,  t h e r e  a r e  15 
ca.nm e e t e c t c r s  l oca t ed  s t r a t e g i c a l l y  
thrcuqhout  t h e  ope ra t ing  an? basemezt a r e a s .  
S igna l s  froa these  d e t e c t o r s  a r e  fed i n t o  
r e a d c i t  x i t s  i n  t h e  Xealth Physics o f f i c e .  
3 e  reaCout crrits a re   YO panels  of r a d i a -  
cis:. l e v e l  i c e i c a t i n c  meters.  Ir. cne panel  
ars n e t e r s  w i t h  a2 a d f c s t a k l e  a l a r n  t r i p  
s e t t i n g ,  p l u s  ac? ib le  and v i s i b l e  a l a r z s .  
The ineters i n  t he  c t h e r  paze l  20 n c t  have 
a l z r r s ,  but have t h e  sane range (9.1 t o  103 
r.R/h). The a h r z  t r i p s  a r e  n o r s a i l y  s e t  a t  
13 TR/h. 

Ir. t h e  ope ra t ing  a reas  a r e  four  l a r g e  
meters w i t h  audib le  a l a r a s  connectes  t o  se- 
l e c t e ?  d e t e c t o r s .  The aud ib le  a l a r n  socnds 
i f  t he  s e l e c t e a  a l a r a  t r i p  s e t t i n g s  e t  t he  
Eea i th  I h y s i c s  c f f i c e  a r e  exceede?. The . 

basezent  warnir.9 s y s t e x  c o n s i s t s  of f l a s h i n g  
red l i g h t s  w i t h  app ropr i a t e  i n f o r n a t i o n  
s i g n s  because high c o i s e  l e v e l s  i n  some 
azeas  cask auz ib l e  a l a r m .  

T h i s  s y s t e n  se rves  f o r  gece ra l  z c n i t o r -  
i ng  acd warns a g a i n s t  excess ive  gar=a r a d i -  
a t ior ,  l e v e l s  i n  a o r r z l l y  occupie6 a reas .  
2 .  Area Xoci tor inp.  Gamma surveys a r e  made 
w i t h  p o r t a b l e  ins t ruments  t o  sxpplenent  d a t a  
ob=ained fro3 t he  a r e a  rroni tor icg s y s t e a .  
The scrvey  freqxeney eepends on the  na t cze  
of work conducte8 ant? 'he l ike l ihoot i  of ir.- 
adve r t en t  perscr.=el e x g o s x e .  F or i m t a n c e ,  
ar. o f f i c e  a r e a  which has one wa l l  co~-xon 
with the  Zecontamirat ioz roon is  sarveyec? 
e a i l y ,  whereas o the r  a reas  say  De surveyee 
c c l y  Sur inc  s p e c i a l  ope ra t i cns .  T t i s  ap- 
proac t  =c a r e a  monitcr ing is j u s t i f i e e  by 
the  f a z t  . t k a t  hazar?ous . rca=erial  i s  z o r x a l l y  
moved. z n l y  w i r h  a Surveyor p r e s e n t ,  and any 
ne jo r  c5ar.G.e i n  radiatio: .  l e v e l s  w i l l  be de- 
t e c z e l  5 y  =:?e z rez  r c n i t c r i n q  s y s t e z  ezZ 
2,rir.q Zai ly f loor  surceys . 
3. S-;rf=ce !+cni tc rFcz .  S-rface ccr;ta.r.ir.e- 
t ior .  l e v e l s  a r e  nonitsred r o c t i n e l y  by d i -  
r e c t  scrvey w i t h  p c r t a b l e  i n s t r m n t s .  A 

f iccr z o n i t c r  w i t h  Geiger-Mueller d e t e c t c r s  
i s  cse? d a i l y  t o  survey f o r  beta-garna con- 
caminat ion.  Tne ninimum d e t e c t i o n  t h r e s t c l d  

of t h i s  i n s t r m e n t  is  - -0 .3  */:?, and any 
ccntaminat ion i n  excess  of this l e v e l  i s  re -  
coved. A l o c a l l y  asserrbled a i r  p roFor t icna1  
alFha f l o o r  i o n i t o r  w i t h  a probe a rea  of 

3 2 ~  ern' i s  m e d  on a l t e r n a t e  days t o  scrvey 
for alpha con tan ica t ion .  Upha  contazizz-  
t i o n  l e v e l s  a r e  na in t a ined  at l e s s  than 2 5 0  

d/nin f o r  a 60 cx' a r e a .  
2 .  A i r  Xozitor in=.  --on and s t ack  a i r  is 
saxgled f o r  r a? ioac t ive  p a r t i c c l a t e s  by fil- 
ter iz :g  it tkrocqh ET-70 f i l t e r s  a d  maser -  

ing  the  a c t i v i t y  c o l l e c t e e .  L c e n t r a l  vacu- 
c m  syeteir. w i t k  s a n s l e  o n t l e t s  t trocgkc.; t  t he  
f a c i l i t y  permirs  con=isco;ls senFl ing  c f  roo: 
a i r  a t  4 4  l o c a t i o n s  a t  2 CP thro::gS. 2-1/8- 
i n .  f i l t e r s .  Routine saniples a r e  c o l l e c t e d  

a t  1 0  of these  loca t ions  8urir.g the  nc rna l  
work day from 0830 t o  1633. These sacp le s  
a r e  c o x t e e  f o r  beta-gamza an2 alpha a c t i v -  
i t y  t h e  fol lowing day a t  a c e s t r a l  countinq 
f a c i l i t y .  Resul t s  a r e  use? as  a i e a s x e  of 
h e a l t t  condi t ions  for t he  ope ra t ions  ccn- 
ducted an? a s  an i n d i c a t o r  of poss ib l e  inha- 
l a t i o r .  czses .  They a r e  n c t  csed f o r  t he  
r o u t i n e  c a l s s i a t i o n  of i n t e r n a l  depos i t i ons .  

borne contaminat icn,  two F i x e d - f i l t e r  - a i r  
samplers a r e  operated cont inuously.  60th 
have s t r i p  c h a r t s  ar.? a e j c s t z b l e  a l a r n  t r i p  

s e t t i n g s ,  p l a s  l o c a l  v i s i b l e  ane audib ie  
a l a r m .  3ne e e t e c t s  beta-gz..na r a d i a t i o n  
and i s  loca te?  i n  t h e  deconcaminatioc roorn; 
t he  o t h e r  Ze tec ts  aipta r a b i a t i o z  a d  i s  13- 
cater2 i n  t he  alpha-gaxra c e l l  ucrk a rea .  
r a i l y  c a l i b r a t i o c s  w i t h  i r . t e rna l  s o x c e s  ace 
zero checks a r e  sade oz bczh i c s t r u z e c z s .  

70 prevent  i c a d v e r t e n t  ex?os-re t c  a i r -  

Coritinuocs 24-h s t ack  s snp le s  a r e  ccl- 

l e c t e d  f ron  each of the  t h r e e  chanbers a t  
t h e  s tack  base.  The bottom 25 5: of zhe 
s t ack  i s  d iv idee  i n t o  t h r e e  c%ambers, and 
a i r  f rox  d i f f e r e s r  a r eas  i n  t be  fecil i :y is 
exhacsted. =hrougb each cha%er at -50,353 
c fn .  Chamber No. 2 r ece ives  a i r  from the  

cons t an t  c e l i  exhal;st system, an2, t o  saxnple 
f o r  r ad io i cZ ine ,  a - r e s p i r a t o r  ca r t z idge  f o r  
organic  vapcrs  i s  p lace?  downstream fror?. the  
HV-70 p a r t i c u l a t e  f i l t e r  paper.  
t r i e g e  is f i r s t  counted f o r  gros's beta-gam.a 

T h i s  car -  
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a c t i v i t y ,  then  counted i n  a g a m a  spectrone-  TASLE I. ACCGYiLATD EXTEWAL ZX?OSCX5 

I 

! 

ter .  
5. S5i!mecz Surveys.  €11 casks  an8 conta iz -  

Accual Exteraal 3cse Num3er of 
Operat in? Average !-%!XiZX 

ers l e a v i n g  t h e  f a c i l i t y  a r e  surveyed Lor - Year l e r s c n n e l  -(rex) irez) 
removable c c n t a x i n a t i o n  and r a d i a t i o n  l e v e l s .  
Swipes are taken wi th  2-l/8-in. ii7-70 paper  
d i s c s  over  an area of  -- lo0 cm'. These 
swipes z r e  tken zocnte8 i n  a s t a t i o c a r y  pro- 
p o r t i o n a l  c c x t e r  i n  t t e  Xeaith Physics  05- 

f i c e .  The release l i x i t s  a r e  1,000 d/min 
Seta-gayna am5 0 d/cin alpha.  A l l  casks  
an2 s h i p p i n g  c c n t a i n e z s  are i d e n t i f i e d  by a 
"3adid:ion Hater ia l"  t a g  t h a t  i d i c a t e s  t h e  
m a t e r i a l ,  maxi=cx 9am.a dcse  ra te  a t  c o n t a c t r  
and t h e  cask contamina=ion levels. The S a t e  
and t h e  of t h e  s h i g m n t  a r e  logged i n  t h e  
Sarveyor ' s  lsc book. Exposure l e v e l s  i n  
t h e  v e h i c l e  cab are ckeciced b e f o r e  each 
s h i p z e p t  d e p a r t s  from t h e  f g c f l i t y  ; however, 
f o r  n o r i a l  shi_saents  w i t 5  local casks ,  t h e  
exposure levels i n  t h e  carrier v e h i c l e  have 
Seen n e g l i g i b l e .  
6 .  P e r s o m e l  I)osixetry. Everyoce worlcing 
ir. t h e  wing i s  r e q a l r e d  t o  wear a LASL f i l n  
badge and a s e l f - r e a 2 i n g  pocket  dosimeter .  
Ar. e x c e s t i c n  to  t h i s  are people on a c l o s e l y  
superv ised  t o u r  guided by a badged L A S L  em- 
p loyee.  These people  wear pocket  Eosimeters 
which are read  when t h e y  leave  t h e  wing. 

Pocket  d o s i n e t e r s  worn by t h e  c p e r a t i n g  
group are read  and zeroea  each  XonEay xorn- 
i n g  by rhe  E e a l t h  Phys ics  Surveyors.  They 
r e c c r d  t h e  readincs  an8  prepare  a weekly 
sminary which i s  s e n t  t o  t h e  Group Leafier 
and f i l e d  a: t h e  3 e a l t h  Phys ics  o f f i c e .  The 
pocket  dosimeter  r e s u l t s  are used as a3 op- 

e r a t i n s  gz ide  fcr job  p lanning  ax? ex2ossre  
r.:acagenect. 

The ?rirr.ary d c s i m t e r  Cor m e a s u r h g  ac- 
cuT:latec! e x t e r n a l  exposure i s  t h e  LASL 
f i h  baciGe, xhic:? peasuzes b e t a ,  gaxTa, a d  
n e z t r c n  expcscres .  Badges are exchanoed 
m ~ n t h l y ,  azci t h e  expcs-;res =re e v a l u a t e e  Sy 

t h e  LASL Thotodosimezry S e c t i o n .  E x t e r n a l  
exposures  have been w e l l  below 5 r e d y r  f o r  
t h e  F a s t  f i v e  y e a r s ,  as shown i n  T a j l e  I. 

196 3 12 0.49 1.34 
1964 14 9 - 8 8  2.38 
1965 1 4  1 - 0 9  2.49 
1966 14 '0 .54 3.44 
1967 14 0.7C . 2 . 2 9  

There i s  a c c n s t a c t  g c t e z t i a l  zc  t h e  
f a c i i i t y  fc r  the i a t e r n a i  d e p o s i t i o n  of ra-  
d i o a c t i v e  f i s s i o n  and a c t i v e t i o n  prod.-rcrs, 
u ran iuq ,  ar.d Flztonium. ?do r o u t i z e  c r i n a l -  
y s i s  p r c g r a i s  8etect and e v a l z a t e  i-ter-a: 
e e p o s i t i o n s .  In one a q a a r t e r l y  c o l l e c t i o n  
f o r  g r c s s  b e t a  d e t e r n i n a t i o n ,  i c u r  vcieiacs, 
t h e  f i r s t  ana l a s t  f o r  each o f  2 days ,  are 
conbined to s imula te  a coxple te  24-hour col- 
l e c t i o n ,  and a 75-32 a l i q u o t  i s  prepared  arid 
counted for  g r o s s  S e t a  a c t i v i t y .  A garma 
energy a n a l y s i s  i s  l a d e  i f  t h e  a c t i v i t y  ex- 
ceeds 250 d/mic-l. k e d i t i o n a l  samples are 
co l lec te t5  anc? a thorough i n v e s t i g a t i o n  i s  
xade wher. t b e  Seta a c t i v i t y  exce&s 500 

d/nin- l .  I n  case of  an i c f e r n a l  Eepos i t ion  
o f  garma-emitt ing r a d i o s u c l i d e s  , t h e  i n d i -  
v i d u a l  would be counted i n  t!!e body c o x t e r .  
The second prograrr. i s  a b iannual  c s l l e c t i c n  
of fw2r void ings  f o r  plutonium a n a i y s l s .  

SU?rSAR!? 

The Los Alaras  "Kizg 9 "  h o r - c e l l  f a c i l -  
i t y  has  o p e r a t e d  f o r  over  @ y e a r s  wi th  a =in- 
inurn o f  heal=h p r o b l e m .  p x i z g  t h i s  t i n e  
cany t y p e s  of p l c t o z i u n  an2 c r a n i c z  r e a c t o r  
f u e l s  have been examined an8 t e s t e d  and 

s e a l e d  so'izces wi th  a c t i v i t i e s  cp t c  9 O ; O C O  

ci of "CC have See3 handle2 s a f e l y .  siq- 
c i f i c a n t  r a i i a t i o n  c o n t r o l  systens an8 tech- 

niques have been developed. 
kCKISOEZZSGt4ESTS 

. The a s t h o r s  are g r a c e f u l  =o c u i i a  Emery 
f o r  h e r  t y p i n g  and arrangement of t h e  fizz:  
r e p o r t .  

12 
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2 .  

3 .  

R~:PE:BEXCZ;S 

2. P. T i l i e z t k a l  , "Los Eilamcs Alpha-Gaxaa 
Cells , " 2roceee ings  of t h e  Seventh Hot 
Labora to r i e s  and Equignent C o a f e r e x e ,  
Clevelane,  Ohio, A p r i l  1959, pp 292-303. 

Gar*-. Sc"..'- ..k.- -e , " l o w e r  Zeactor  ant2 Rcver 
Eo= C e l l  F a c i l i t y ,  " ?roceedings c f  t h e  
Zlevent:? Z m f e r e z c e  or. F.eaote Systern 
T e c k c i o g y ,  X e w  Ysrk, Ne= York, Sov. 
195'3, PF 4 5 8 - 4 5 3 .  

C . C .  B c r w e l l ,  Z . X .  Sc5El t e I  a22 E<.". 

Gaziaa Box S y s t e r , "  Prcceeeincp of t h e  
12 th  Conference on 7eecte S y s t e r s  Tech- 
a= locy ,  San ?'rar.cisco, C z l f f . ,  Nov. 1964, 
~2 329-335. 

1 ' s c z ,  "?he :os Aiarcs "King 9" Alpha- 

4 .  

5 .  

X.T. Wilson a32 L.L. Thorn, "Alpha-Gama 
T r a n s f e r  S y s t e s ,  " Proceedings of t h e  
Ninth k n f e r e n c e  on Hot Labora to r i e s  
and Equipment, Chicagc, I l l . ,  Nov. 1961, 
gp 344-350. 

J .X.  Enders , "So l id  Radioact ive Waste 
Disgosal  a t  t h e  LOS Alanos S c i e n t i f i c  
Laboratcry,  " ios b-lamos S c i e c t i f i c  
Laboratory L.2DC-8347, 1967. 

i 
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FOR U S I K  GRCNP: 

CONTACT FOR DETAILED REQUIREMENTS: 

(1) ACTION REQ'D: SCOPE OF WO3K ESTIMATE SKETCH 
I 

I 
RECOMKENDATION: ANALY S I S DESIGN SUPPORT 

OTHER 
I 

1 

(2 )  ASSIGNED TO: /re- 

(3 )  ENGINEERING STUDY SCHEDULED COM?LETIOFi DATE: 8/3//7 9 
( 4 )  PROBLEM OR SCOPE OF WORK (ROUGH): e 

/ 
e m -  

1 (5)  JUSTIF ICATION:  
I 
I 

ENG-2 Engineering Studies 

y:  E. 6. Arntzen R. W. Turner 
U. 7.fberhardt 1. F. Alexander 
T. Ravbal T, 1. Bavhurst 



.- 

70 . :  

T m i J :  

F R 3 M  : 

SUBJECT : 

SYMBOL : 

*AIL STOP. 

1 
OFFICE MEMORANDUM 

I 

Vince H a l l ,  ENG-4 MS-SSS DATE Ma). 29, 1979 

Jo~!&limore, H-1 Assistant Grou;, Leader 

RoA a13 G. S t a f h r d ,  H-1 Section Leader 
# p 5 # 7 z G  e ''4 

OE BiiILDI?X E-19  A\;D FE-23 FILER PE!CJ!*l UPGRkDIXS 

H- 1 -PF- 7 9- 75 

503 

ReviewedlLab Counsel 
Public Releasable Lp41 &/OZ 

I 
I an requesting tha t  a f eas ib i l i t y  study be perform& t o  upgrade FE-19 
and FE-20 f i l t e r  p l e n w  t o  house HEPA f i l t e r s .  
t ha t  FE-19 has one bank of M-83.prefilters and one bmk of Continental 
2000 bag filters. 
Is it feas ib le  t o  res t ructure  the mounting fraiies t o  incorporate E P A  
f i l t e r s ?  If not, what is the estimate2 ccst t o  construct c a q l e t e  ne\< 
HEPA f i l t e r  plenums (2 stages of HEPX f i l t e r s  and one stage of pref i l te rs )?  
I woulc! a lso  l i k e  t o  knew the cost of instal l ing Continental 2000 bag . 

filters as t he  second stage of FE-20 and leaving the first stage of M-80 

h a  been proms& by H-1 several t m e s  i n  the  past. Apparently, it has 
always been cost prohibitive, however, I feel that serious reconsideration 
should be given at  this time. 
tact me. 

It is my uders tandhg 

E-20 f i l t e r  plenm has t ~ o  banks of B1-80 pref i l te rs .  

p re f i l t e r s .  *All of t h i s  infomation may already be available sinfe it 

If I can assist you in any way please con- 

JGG:RGS/mr 

cc: A. Qlcchiara, H-1 E - 5 0 3  
M. Davis, ENG-4 E-750 
J. Apllner, H-1 MS-401 
R. Geoffrion, H - 1  E-749 
G. Waterbury, OB-1 MS-740 
H-1 PF Files 

I 

I 



w 

0 .  

TO U. T. Eberhardt, DIG-2, MS-984 DATE 

June 19, 1979 

Please Initiate an engineering study t o  upgrade the subject  filter 
plenum In SH-29 t o  house HEPA filters as requested In the attached 
mexza from R. G .  Stafford of li-1. Vince Hall of ESG-4 will be available 
to supply  addi t ional  infonnakion about the present  systen: If desired. 

LFA : nm 

cc: R. Stafford, H-1, MS-503 
V. Ilal l ,  EKG-4,  HS-558 
H. Davis, EKG-4 ,  HS-750 
File 

I 
I 
I 

! 

I 
i 
! 
1 

: 

i 

i 

! 
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ICILMTIFIC LABORATWY . # 

U.4iiVERSITY OF CALIFORV!A 
LCS ALAMOS. NEW MEXICO 87545 

a .  O F F F M O R A N D U M  Telephone EXI; 
, TO : R. S t a f fo rd ,  H-1, MS 5 DATE January 8,  

THBU : R. J. Lopez 

R. E. Lucero FROM 

SUBJECT -FILTEIZ PLEXLX UPGRADING, FE-19 & FE-20, SY-29, TA-3; ES/LJ.6320-3, 
ALTE RSATE "A" 

SYMBOL E N G  2- 80- 2 0 

MAIL STOP 984 

The s u b j e c t  Engineering Study has  been conpleted and t h e  scope of  
t h e  work as descr ibed on t h e  a t t ached  scope s h e e t  is  est imated t o  
c o s t  $2,332,200. 

The estiniated c'ost exceeds t h e  $750,000 maximun pe rmis s ib l e  f o r  
GPP p r o j e c t s .  Therefore,  Construction Line I t e m  funding w i l l  be 
necessary as t h e  p r o j e c t  i s  c u r r e n t l y  scoped. 

I f  you wish t o  pursue t h e  Line I t e m  approach, I sugges t  you 
c o n t a c t  P. H. McConnell f o r  guidance. 

No f u r t h e r  work w i l l  b e  done on t h i s  p r o j e c t  u n t i l  f u r t h e r  i n s t r u c t i o n s  
are received. 

9 L/db. 

R. E. Lucero 
ENG.2 Engineering S tud ie s  

cy: G. k'aterbury, MS 740 
R. Geoffrion, MS 749 
A. Cucchiara, Ms 503 
M. Davis, MS 401 
J. Dunmer, MS 401 
R. DaVore, MS 486 
K. Rea, ?IS 490 
E. G. Arntzen 
L. Alexander 
T. Bayhurst ' 

R. Turner . 

H. D. Orr 
C. A. Pyburn 
W. T. Eberhardt (w/o a t t a c h )  

mG-3 
F i l e  

* 

.S. Serda ( w / e s t .  only)  



LOS ALAMOS SCI ENTI F I  C LASORATORY 
EEXINEERI NG DEPARTNENT 
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ENG-8 COST ESTE??TISC COVE4 SHEET 
f * I! 

DATE RECEIVED: I 

TOTAL PROJECT E S T M T E :  2 ,zz, 2 
ESTIXATIXG TIHE IN HOURS: &- 

LOGGED IN: 



Attached is a copy of subjcct  scope of work. Thc csticate of cost for- ti'lis 
work will fo1lc.v la:er. 

Please subzit any ccJz.cnts on the attached sccpe sllccts. 

* 

- 
S i d  Serda 

ENG3 (If E. Y. /L. J. ) 
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FOR USING GRO'JP: 

TYPE OF REQUEST: Hem from 

dated 

I 
CONTACT FOR DETAILED REQUIREMENTS: 

(1 )  ACTIOK REQ'D: SCOPE OF WORK ESTIMATE SKETCH 
I 

RECOMYCN3ATION: ANALY S I S DESIGN SUPPORT 
I 

OTHER 

( 2 )  ASSIGNE2 TO: pee Jdc,a~e 

( 3 )  

I - 
ENGINEERING STUDY SCHEDULED COM?LETIOF; DATE: 8/3//7 9 

( 4 )  PROBLEM OR SCOPE OF WORK (ROUGH): e 
/ 

#m. 

I 

J U S T I F I C A T I O N :  
I 

/ '  

T. R o y b a l  
ENG-2 Engineering Studies 

cy: E. 6. Arntzen R. Y. Turner /ws 76 
m h  H . 5  7 5 d  W. T-Eberhatdt L. F. Alexander 

T. R o y b a l  f .  L. Bayhurst s 
I u * - + a m a , -  e111 



7 0  :. Vince Hall, ENG-4 MS-555 nn i 
limore, H - 1  Assistant Group Leader 

I SYMBOL : H-1-PF-79-75 

WAIL 510P 503 

I 

I am requesting that  a f eas ib i l i t y  study be perfom& t o  upgrade E - 1 9  
and FE-20 f i l t e r  p1enlw.s to house E P A  f i l t e r s .  
tha t  FE-19 has one bank of F?-80 pre f i l t e r s  an2 one bulk of Continental 
2093 bag f i l t e r s .  
Is it feasible  t o  res t ructure  the mounting f r a t s  t o  incorporate HEPA 
filters? If not, what is the e s t imted  ccst t o  construct c c q l e t e  nen\: 
HEPA f i l t e r  plenum (2 stages of H E E A  f i l t e r s  and one stage of pref i l te rs )?  
I w u l d  also l i k e  t o  know the cost of instal l ing Continental-2000 bag 
f i l t e r s  as the  second stage of FE-20 and l e a v b g  the first stage of lrl-80 

Ks been props& by H -1 several tines in the  p x t .  Apparently, it h s  
aluays been cost prohibit ive,  however, I fee l  t h a t  scrims reconsideration 
should be given at this time. 
tact me. 

I 
It i s  ny understanding 

' FE-20 f i l t e r  plexm has tw bar% of 1:-80 pref i l te r r .  

e f i l t e r s .  *All of th i s  irZozmtio3 may already be available since it 

I f  I c i ~ ?  assist yoii i n  any way please con- 

I 

I JCG : RGs/mr 

cc: A. (Ircchiara, H-1 h6-503 
M. Davis, PIG4 b6-750 

- J. AmPner, H-1 S - 4 0 1  
R. Geoffrion, H-1 MS-749 
G. Waterbury, CNB-1 MS-740 
)I-1 PF Files 

I 

I 
I 



* . .  

I 

TO . U. T. Eberhardt, EISG-2, HS-964 DATE 
June 1 9 ,  1979 

v 
SUBJECT C?tX BUILDING FE-19 and FE-20 FILTER PLE?X% CPCWISG 

MAIL STOP 700 

Please  I n i t i a t e  an engineering study to  upgrade the subject f i l t e r  
plenum i n  SY-29 t o  house HEPA f i l t e r s  as requested in t h e  attached 
m e m  from R .  G .  Stafford of'?!-1. 
to  supply addit ional  i n f o m a t i o n  abou: the present systeE If desired. 

Vince Hall  of ENG-4 v i 1 1  be a v a i l a b l e  

LFA : nm 

cc: R .  Stafford,  H - 1 ,  MS-503 
V . . b l l ,  ENG-4, HS-558 
kl. Davis, E d G - 4 ,  MS-750 
F i l e  

r 



I 

Los ALAfACS SClEYTlFiC LABORATORY 
UNIVERSITY OF CALIFGR.*IL\ 

LGS ALAMOS, hE;%?.iEXIC3 87545 
Telephone Ex t; OFFICE M E M O R A N D U M  

TO : R. S t a f f o r d ,  H-1, MS 503 DATE January 16, 1980 

THRU: 
FROM : Ken Rea, H-8 K#Q 

R. E. Lucero, ENG-2, MS 984 
H. S. Jordan, Asst: D i v i s i o n  

SUBJECT ENVIRONMENTAL EVALUATION - FILTER PLEHUH UPGRADING 

SYMBOL . H8-80-36 

MAIL STOP. 490 

The Laboratory  i s  requ i red  by A1 buquerque Operations O f f i c e .  
t o  eva lua te  environmental  consequences o f  var ious  p r o j e c t s  i n c l u d i n g  
l i n e  i tems. 
However, t h i s  . p r o j e c t  i s  no t  capable o f  producing no t i ceab le  environmenta? 
e f f e c t s ,  nor  i s  i t  l i k e l y  t o  generate p u b l i c  concern r e l a t i v e  t o  t h e  
environment. Therefore,  an environmental assessment f o r  t h i s  p r o j e c t  
i s  deemed unnecessary. 

The f i l t e r  plenum upgrading i n  SM-20 i s  i n  t h i s  category.  . 

KR:vh 

CC: P. H. McConnell, FMO/ENG, MS 110 

I 



LOS ALAM3S SClENTlFiC L A ~ ~ R A T G R Y  
U h i V L 3 S i T Y  OF CAL.COi)41.4 . 

L C B  A L A M C S  %E'& M E X l C C  

OFF ICE M E M O R A N D U M  
TO : W. T. Eberhardt, ENG-2 (984) DATE 17 January 1980 

I 
I 

ReviewedILab Counsel 
FROM : R. K. DeVore, H-5 Public1 Releasable ,pc/y 6/@2 
SUBJECT : VENTILATION UPGRADE, CMR FE-19 and FE-20-ES-6320-3 

SYMBOL : H-5-80-82 

MAIL STOP 486 

The proposed s i n g l e  f i l t e r  system capac i t y  o f  60,000 cfm has- ser ious  
disadvarltages which should be avoided i n  the  upgrade p ro jec t .  
recomnend maximum f i l t e r  bank capac i ty  i s  30,000 cfm. This l i m i t a t i o n  i s  
based on r e l i a b i l i t y  cons idera t ions  and the d i f f i c u l t y  o f  in-place 
t e s t i n g  a l a r g e r  system. 
do present problems i n  t e s t i n g  due t o  the  w id th  o f  the plenum and the 
number o f  f i l t e r s .  
the c r i t e r i a  f o r  a v a l i d  in-p lace f i l t e r  t e s t .  

Please i n i t i a t e  an A l t e r n a t e  ' 6 '  t o  ES/LJ 6320-3 t o  inc lude subd iv id -  
i n g  the two 60,000 cfm f i l t e r  plenums - i n t o  30,000 cfm un i t s .  
bank should n o t  be over f o u r  f i l t e r s  h igh .  F i l t e r  bank by-pass p rov i s ions  
s i m i l a r  t o  those a t  TA-55 should be provided f o r  the in-place f i l t e r  t e s t .  
The fans should be capable o f  hand l i ng  45,000 cfm w i t h  b u t t e r f l y  va lves 
and duc t ing  so t i a t  f l w  from a l a b  area can be f i l t e r e d  by  one u n i t  w h i l e  
t h e  o ther  u n i t  i s  b e i n g  t e s t e d  o r  hav ing  t h e  f i l t e r s  changed. It would 
n d t  be necessary t o  have connect ing ducts between the two lab  areas. 

I w i l l  be a v a i l a b l e  t o  prov ide a d d i t i o n a l  in fo rmat ion  i f  needed. 

The WElNRC 

The e x i s t i n g  60,000 cfm f i l t e r  systems a t  CMR 

These problems make i t  d i f f i c u l t  t o  s a t i s f y  a l l  o f  

The f i l t e r  

. 

RD: sm 

CY: G .  R. Waterbury, CMB-1 (740) 
W. J. Maraman, CMB-W (756) 
R. G. Sta f fo rd ,  (503) 
V. M. H a l l  ENG-4 (558) 



TO 

FROM : 

D. L. 

W. T. 

O F F I C E  

Houck, ENG-9, FfS - 7 0 2  

Eberhardt 

M E M O R A N D U  

I -  SUmEn : VENTILATION L T G W I N G ,  CXR-FE-19 & 2 0 ;  ES/LJ 6320-3 

S Y M B O L  : m ~ 2 - 8 0 - 7 4  

MAIL STOP: 984 

Attached p l e a s e  f i n d  pre l iminary  work per foraed  by ou r  Engineering 
S tud ie s  s e c t i o n  f o r  t h e  s u b j e c t  job.  
w e  a re  t r a n s f e r r i n g  a l l  l i n e  i t e m  r eques t s  t o  your o f f i c e  f o r  
f u r t h e r  s tudy  and d i s p o s i t i o n .  
in format ion  i s  needed. 

Pe r  i n s t r u c t i o n s  from ESG-DO, 

Please  c o n t a c t  us  i f  a d d i t i o n a l  

RP W. T. * y  Eberhard 

F a c i l i t i e s  Design Group Leader 

WTE/db 

Attachment 

cy w/o a t t a c h :  

W. J. Maraman, MS 756  
H. S .  Jordan,  ZlIS 400 
G. R. Waterbury, MS 740  
J. E. Dummer, Ms 401 
L. A. Blackwell, HS 403 
W. R. Hansen, MS 490 

R. DeVore, MS 486 
R. Bradshaw 
E. G. Arntzen 
L. F. Alexander 

R. G. S t a f f o r d ,  MS 

. R. J. Lopez 
I S. Serda 

ENG-2 F i l e  

cy w/at tach:  

T. Roybal 
ES/LJ 6320-3 

I 



8' w. Lm XIEICIIFIC UBORATOW 
L'NIVEPSITY OF CALIFOR%iA 

LOS ALAMOS, VEW M E X  IC0  a75445 
Telephone Ext; 

OFF ICE MEMORANDUM 
TO . Ron S t a f f o r d ,  Leader, H-1 C&M Sect ion,  MS-503 DATE February 6, 1980 

<--- ,& 
{:s-;4 1 

.m 
FROM Dru F u l l e r ,  H-1 Hea l th  Physics Ana lys is  La-boratory IE% a 

I 
i SU6dECT X-RAY ANALYSIS OF STACK FILTER FE-19 :- 

SYMSOL H-1 -HPAL-23-80 

MAiL STOP 749 
, . *  7 -  ReviewdLab Counsel I 

Publi ty Re1 sable 2 ~7% 

Stack f i l t e r  FE-19, which r a n  f rom 1/18-25/80, was analyzed us ing  
t h e  KEVEX S i ( L i )  d e t e c t o r  and 4096 channel pu lse  h e i  h t  analyzer .  

o f  241Am. 
It was determined t h a t  t h e  sample had 2.05 nCi o f  23 !I Pu and 0.02 nCi 

The 241Am conten t  o f  t h e  sample i s  1.1% by a c t i v i t y .  

r 

I. 

DF:ed 

I 

Cy: R. Geof f r ion ,  H-1, MS-749 
F i l e  - HPAL 



TO 

SYMBOL : HO-80-33 

MAIL STOP: 400 

It will be necessary f o r  H-Division (H-1) t o  fash ion  a . 
p o s i t i o n  paper on t h e  f i l t r a t i o n  of exhaust  a i r  from Wing 3. 
This  paper should r e f l e c t  t h e  input  from H-5 and H-8 i n  
a d d i t i o n  t o  t h a t  from CXB. 
d a t e  f o r  t h e  f i r s t  and f i n a l . d r a f t .  

P lease  d i s c u s s  w i t h  m e  a reasonable  

HSJ:mar 
Cy: W. J. Maraman, CMB-DO, MS 756 

L. A. Blackwell ,  H-5, MS 486 
W. R. Hansen, H-8, MS 490 

- \  - ,  
.. . 
I 
, '; .'. - !  

i 



TO : Ronald G. Stafford, H-1  

There have been no group C3iB-1 operational h g e . s  i n  the south side 
of 'Wing 3 since January of 1979 which would cause higher effluent 
results on 3-FE-19. 

I 

e 

R D G h  

cc: H-1 PF Files 



-- .- 

I 

r 
LOS ALAMOS SCIENTIF;C LASORAT@': .. 

UNtVERSzTY OF C A L I C O R ~ : A  
LOS ALAMOS. %EW MEA!CO 

0 FFl CE M EM 0 RAN D U M  
TO . Jerome Du,mer, H-1, MS 401 DATE February 1 4 ,  198 

_c -. 

FROM : John 0 r 6 z :  

ReviewedlLab Counsel 
Publi fy Releasable 
$ 6/dv 

SUBJECT IN-PLACE TESTING AND INVESTIGATION OF FILTERS AND COMPONENTS OF FILTER 
SYSTEM FE-19, WING-3, SM-29, TA-3 
H-5 80-237 (W571) 

4 86 

SYMBOL : 

MAIL STOP 

I 
I 

As requested, an investigation of the f i l t e r ing  components and a WP 
in-place tes t  were conducted on f i l t e r  system FE-19. 
consisted of entering the f i l t e r  plenum to examine the  f i l t e r s  and the 
f i l t e r  clamping devices. The  f i l t e r s  installed are American a i r  f i l t e r ,  
ser ies  2000, No. 100-type glass media. T h e  effective f i l t e r  s i t e  i s  
24"x24"x36", rated a t  2000 CFM and i n i t i a l  resistance of 0.48" W.G. 
type of f i l t e r  has rated efficiencies of 95%, as rated by the NBSl 
atmosphere d u s t  t e s t .  The f i l t e r s  are rated by the DOP2 0.3 V r n  method 
as 855. 

1. Some of the f i l ters  are completely plugged. 
2. T h e  f i l t e r s  are not properly secured to  frame. 
3. F i l te r  clamping devices are missing for a l l  f i l t e r s .  
4. Accumulation of rusty debris throughout  the f i l t e r  plenum. 
5. Noticeable deterioration of f i l t e r  holding frame. 
6 .  Noticeable deterioration of f i l t e r  containment. 

DOP Test 
The system was tested in-place, using DOP as the  challenge aerosol. 

The aerosol is thermally generated, polydispersed DOP, consisting of 
droplets  having an aerodynamic mass median diameter of 0.78 urn. The 
instrument used for detection i s  a forward light-scattering photometer 
having a threshold sensi t ivi ty  of a t  least  10-3 pg/ l i ter  for 0.2 to 1.0 
urn particles. The  challenge concentration upstream of the f i l t e r  bank 
measured 75% on the instrument. The  downstream measurement indicated a 
penetration of 53%. This penetration indicates an installed efficiency 

Refer en ces : 
1. NBS Atmosphere Air Dust S t a i n  Test, National Bureau of Standards, 

2. US Army Chemical Corps, WP Test, Mil STO-282. 

The investigation 

This 

The  condition o f  the f i l t e r  system i s  as follows: 
I 

I 

of 29.3%. 
I 

Washington, DC. 
* 

JO: pg - 
CY: Lawrence Blackwell, H-5 

Glenn Waterbury, CMB-1, MS 740 
Ronald Stafford, H-1, MS 5034- 
Marion Davis, ENG-4, MS 750 



TO 

I 
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LOS ALAMGS SCIENTIFC LABORAT04Y . ! 
L":VERS'TY C P  C ~ L  F 3 Q h l A  i 

FROM . John 

Publi ty Rei sable 4 
! 

,SUBJECT' . IN-PLACE TESTIYG AND INSPECTION O F  FILTER SYSTEM FE-19, TA-3, 94-29, 
W ING-3 

SYMBOL : H-5 80-385 (W571) 

MAIL STOP: 486 

F i l t e r  system FE-19 was tested for f i l t r a t i o n  eff ic iency on March 11, 
1980, two days a f t e r  new f i l t e r s  were ins ta l led .  T h e  new f i l t e r s ,  
Cambridge Hi-flo aerosolve 95, were mated t o  the ex is t ing  f i l t e r  frame 
w i t h  RTV s i l i cone  material . T h i s  procedure was necessary because the 
required f i l t e r  clamping component had deter iorated.  A1 thougn u s i n g  
s i l i cone  is contrary to  acceptable pract ice ,  i t  is reasonable t o  expect 
t h a t  the f i l t e r  system can maintain seal ing in t eg r i ty  a t  f i l t e r  
res i s tance  values u p  t o  4" water gauge. 
measures u n t i l  a mre permanent i n s t a l l a t ion  can be established. H-5 
wil l  conduct in-place survei l lance tests every six months t o  ve r i fy  
syskm in tegr i ty .  

These are only temporary 

The in-place f i l t e r  t es t  consisted of challenging t h e  e n t i r e  f i l t e r  
bank w i t h  a r e l a t i v e  concentration o f .  dioctyl phthalate (DOP) aerosol.  
T h e  WP aerosol has a mass median diameter approaching 0.8 urn. The 
detection o f  upstream and downstream aerosol concentration was measured 
w i t h  a l inear  read-out forward 1 ight-scattering photometer. The r e s u l t s  
o f  the measurements indicate.5.31 of  the WP aerosol penetrating the 
f i l t e r  bank or an ' i n s t a l l ed  e f f ic iency  of 94.7%. 

JO: pg 

CYS:  Larry Blackwell, H-5 
Jerome Dummer, H-1, MS 401 

A l a n  Stoker, H-8, MS 490 
. Glenn Waterbury,.CMB-1, MS 740 

* 

I 



1979 . - 
Sampling Period 

9- 7 - 9-14 
9-14 - 9-21 
9-21 - 9-28 
9-28 - 10- 5 
10- 5 - 10-12 
10-12 - 10-19 
10-19 - 10-26 
10-26 - 11- 2 
11- 2 - 11- 9 
11- 9 - 11-16' ' 
11-16 - 11-21 
11-21 - 11-30 
11-30 - 12- 7 
12- 7 - 12-14 
12-14 - 12-21 
12-21 - 12-28 

. 

FE-19 STACK EFFLUEKT 

Effluent pCi 

7.106 
83 :586 
15.028 
13.158 . 

26.727 
30.655 
41.735 
42.194 
54.820 
59.183 
49.115 
69.077 
7.665. 
5.848 

3.717 
2.802 

- 1980 - 
Sampling Period 

12-28 - 1- 4 
1- 4 - 1-11 
1-11 - 1-18 
1-18 - 1-25 
1-25 - 2- 1 
2- 1 - 2- 8 
2- 8 -, 2-15 
2-15 - 2-22 
2-27 - 2-29 
2-29 - 3- 9 
3- 9 - 3-14* 
3-14 - 3-21 
3-21 - 3-28%* 
3-28 - 4- 4 
4- 4 - 4-11 
4-11 - 4-18. 
4-18 - 4-25 
4-25 - 5- 2 
5- 2 - 5- 9 
5- 9.- 5-16 
5-16 - 5-23 * 
5-23 - 5-30 
5-30 - 6- 6 
6- 6 - 6-13 
6-13 - 6-20 
6-20 - 6-27 
6-27 - 7- 3 
7- 3 - 7-11 

Ef f luentpCi 

- 2.04 
3.62 
24.11 
91.21 
2.16 

245.79 
231.82 . 

49.681 
8.092 
8.807 
1.679 
2.987 
2.702 
2.792 
4.896 
2.902 
6.313 
2.798 
3.017 
4.846 
1.001 
-2.761 
5.36 
2.338 
2.281 
.565 

1.232 
- .453 
- - 
I 

I 

I 

. i  

I 

9 *On 3-10-80 the bag filter, (34-95 aerosolves.) were changed 
I 

'*HEPA Filter for process exhaust 
o old one removed from 3117 on 3-19-80 (Pu releases from 3117 no longer expected) 
o new one installed in 3111 on 3-28-80 

1 



MAiL STOP. 749 

There have been no group OB-1 o7erational changes in  the south side 
of King 3 since January of 1979 w h i c h  would cause higher effluent 
results on 3-FE-19., 



LOS ALAMOS SCIENTIFIC LABORATORY 
LiNIVERSITY O F  C A L I F O R N I A  

LOB ALAMOS. NEW MEXICO e7545 

/ OFFICE M E M O R A N D U M  
;'3 : Ronald G. Stafford, H - 1  DATE:, April 11, 1.979 

FROM : Leonard Ramero, H-1 H P A L S  . 

SUBJECT : 0-R BUILDEG Fe-20 STACK RELEASE 

SYMSOL : H-1-LLR-8-79 

M A I L  STOP: 503 

Reference: H-1 HP.;\L-40-79 

Per your request I. have resolved the activity from Fe-20 CAR stack. 
Fie effluent from Fe-19 was diverted into Fe-20 on March 5, 1979 
between 0930 t o  1530 hours (6 hours).. Based on these paraqeters 
the release xas detenined t o  be 143 pCi. The average concentration 
was determined t o  be 3.53 x lo-'' pCi/rnl. This activity will be 
identified as the Fe-20 stack release. 

... 

cc: H-1 H?.;U. File 



I iti reqcestiag t5at a fezsiSili:~ s:-s<f be se r fo rxd  t c ~  u p ~ ~ a d e  E - 1 9  
axi E-30 f i l t e r  plenuns 23 house >Z?A ~ i ~ E e ~ ~ .  
t>at +%-I9 52s me bank of M-8!? pres i l te rs  ard cze bank 05 Conrhexa l  
2C30 5zg fiitzrs.. 
Is it f eas i j l e  t o  restrclcture the ~ c m t i n g  f r a e s  t o  i x q x r a c e  FZ?A 
filters? If nor, idhat is the esti-..s:d ccst t o  c o n s t r x t  cmplete  new 
E?A f i l t e r  plez1a.s ( 2  stages of 5 F . A  f i l t e r s  and oiie stage cr’ przf i l te rs )?  
I muld ais0 l i k e  t o  kcow the cos t  of i n s t a l l k g  Conchexa? 2000 bag 
f i l t e r s  as the sscond s t w e  c5 %-20 a d  leavi r i  the mirst stage of 3580 . 3 p r e f i l t e r s .  
has been proposed by H-1 several t h e s  i n  tk-e past. .A?parentiy, it has 
always bee2 cos’: prohibitive, however , I fee l  that  serious reconsiderazion 
shouX be given a t  tkis  ti^. 
tzct ne. 

P -  .1 - _  . LE IS r.>- ax!crsta~di?g 
P A E - 2 0  z i l t e r  p l e x x  ?as bade OZ %.SO pref i l te is .  

I-- 

All of this i ~ o z x i t i o r .  aay alrea2y 3e availz3le s h c e  it 

If I c m  zssist you i? any wajj plezse con- 

i 



1979 
Sampling Period- Effluent p C i  

9- 7 - 9-14 
9-14 - 9-21 
9-21 - 9-28 
9-28 - 10- 5 

10- 5 - 10-12 
10-12 - 10-19 
10-19 - 10-26 
10-26 - 11- 2 
11- 2 - 11- 9 
11- 9 = 11-16 
11-16 = 11-21 
11-21 - 11-30 
11-30 - 12- 7 
12- 7 - 12-14 
12-14 - 12-21 
12-21 - 12-28 

7.106 
83.586 
15.028 
13.158 
26.727 
30.655 
41.735 
42.194 
54.820 
59.183 
49.115 
69.077 
7.665 
5.848 
3.717 
2.802 

1980 
Sampling Period- Effluent p C i  

12-28 - 1- 4 
1- 4 - 1-11 
1-11 = 1-18 
1-18 - 1-25 
1-25 - 2- 1 
-2- 1 - 2- 8 
2- 8 - 2-15 
2-15 - 2-22 
2-27 - 2-29 
2-29 - 3- 9 
3- 9 - 3-14" 
3-14 - 3-21- 
3-21 - 3-28** 
3-28 - 4- 4 
4- 4 - 4-11 
4-11 - 4-18 
4-18 - 4-25 
4-25 - 5- 2 
5- 2 - 5- 9 
5- 9 - 5-16 
5-16 - 5-23 
5-23 - 5-30 
5-30 - 6- 6 
6- 6 - 6-13 
6-13 = 6-20 
6-20 = 6-27 
6-27 - 7- 3 
7- 3 - 7-11 

2.04 
3.62 
24.11 
91.21 
2.16 

245.79 
231.82 
49.681 
8.092 
8.807 
1.679 
2.987 
2.702 
2.792 
4.896 
2.902 
6.313 
2.798 
3.017 
4.846 
1.001 
2.761 
5.36 
2.338 
2.281 
.565 

1.232 
.453 

1 

*On 3-10-80 the bag f i l ter ,  (34-95 aerosolves) were changed 

**HEPA Fi l ter  fo r  process exhaust 
f i l 9 - 8 0  (Pu re leases  from 3117 no 

longer expected) 
O new one i n s t a l l e d  i n  3111 on 3-28-80 



Year 

1974 

1975 

1976 

1977 

1 9 7 8 .  

1979 

1980 

FE-19 STACK RELEASES 

Pu Eff luent  p C i  

3 3 3 . 0  

2 0 6 . 0  

2 8 . 0  

1 3 . 6  

5 1 . 3  

9 1 7 . 2  

7 3 9 . 0  

% of T o t a l  
Pu Eff luent  

42 .0% 

4 7 . 0 %  

' 4 1 . 0 %  

11 .0% 

4 5 . 8 %  

84 .5% 

98.8% 

1 

1 



1951 E - 1 9  STACK RELEASES TA-3, SFl-29 

EPORTIBG PERIOD Total uCi 

1 2.579 

2 1 .086  

3 1 .457 

4 

5 

6 

7 

3.184 

9 .489  

1.237 

1.533 

I 

i 

I 
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M A ! L  STOP 984 

The sub jec t  Engineering Study has been completed and tbe  sco?e of  
t h e  work as described on the  a t tached  scope shee t  i s  estimated t o  
c o s t  $2,332,200. 

The estimated cos t  exceeds the $750,000 maximn p e n i s s i b i e  f o r  
GPP p ro jec t s .  Therefore,  Construction Line I t e n  funding w i l l  be 
necessary as the  p ro jec t  i s  cu r ren t ly  sco?ed. 

I f  you wish t o  pursue t h e  Line Item approach, I suggest you 
con tac t  P. I I .  McConnell f o r  guidance. 

KO =ur ther  work w i l l  be-done  on this p r o j e c t  u n t i l  f u r t h e r  i n s t r u c t i o n s  
are received. 

9 =L/db 

. -A. - R. E. Lucero c 
EXG2 Engineering S tudies  

cy: G. Waterbury, MS 740 
R. Geoffrlon, Hs 749 
A. Cucchlara, MS 503 
M. Davis, MS 401 
J. Dumer, MS 401 
R. DeVore, MS 486 
K. Rea, XS 490 
E. G. Arntzen 
L. Alexander 
T.  Bayhurst 
R.  Turner 
H. D. O r r  
C. A. Pyburn 
W. T. Eberhardt (w/o a t t a c h )  
S. Serda ( w / e s t .  only) 
mG3 
F i l e  
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. Reviewed'Lab Cwnsd LOS ALAROS SC I ENTI F I C L A B X A T O R Y  
ENGINEERING DEFARTKEKT & k '  

. 5  ENGINEERINS STUDY REGYEST r,: - 
I 

E. s.1 LAB JOS c 4 3 2 0  -3 

L 

FOi; USINS GRWP: 

OTHER 
~ ~ 

ASSIGN3 TO: 

E N G I N E E R I N G  STUDY SCHE3ULED COM?LETIOfi DATE: 8/3//7 9 
PROSLEM OR SCOPE OF WORK (ROUGH): e - Arp4 
A / 

JUSTIFICATION: 

ENG-2 Engfneerhg Studles 

cy: E. 6. Arntren R. Y. Turner 
Y. 1.Ebethardt L. F. Alexander 
1. Roybal T. 1. Bayhurrt 
I . Martinez Flle - d . . * m - .  
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S Y M B 3 L  : 

WAIL 5 T O P  

OFFICE M E M O R A N D U M  
I 

Vince Hall ,  EKC-4 MS-555 

'e 

I 
I 2x recpestbg that.a feasibility st !dy  be  perf^^^? t G  u ? p i o  E-lC 
and E-20 f i l ter  plezms to  hoilse E ? A  f i l t e r s .  
that  FE-19 has one bariil of M-80 pref i l ters  az2 one b d :  of C c ~ ? i x ~ ~ ~ ~ ~  
2003 baz f i l t e r s .  
Is i t  feasible to restrxture the moxting fraTes t o  incarprate E?.: 
filters? I f  not. what i s  the es tkate2  ccst t o  c o n s m x t  ccxzlere ne.: 

It is a:; m!?.rsta~5k;., 

E-20 f i l t e r  p1ex.c has t\;c barks of ?:-E3 p r e i i l t c r s .  

EPA f i l t e r  p lexks  (2 stages of W A  f i l t e r s  an2 one stage oZ preii~:ers)? 
I m d d  also l ike t o  b.m the cost of inrzal1ir.g Continental 2CC3 bap 
f i l t ers  as the second stage of E - 2 0  and 'leaving the f irst  stage of lr!-S3 

E s  been propcse2 by H-1 several tiz!es in the P s t .  A?prer;:ly, it has 
alwavs been cost urohibitive. however. I fee l  t h a t  serious reconsideraricz 

e f i l ters .  *All of this  infomzrioz may already be availaS!e since it cc! 

shouid be givm a i  th is  t h e :  
tact me. 

If  I c k  assist you i n  any way please ccz- 

I 
I 

I 
. I  

I 

JCG : RGS/mr 

cc:- A. (Ircchiara, H-1 .  bS-SO3 
M. Davis, ENG-4 E - f S O  
J. h e r ,  H-1 Ks-401 
R. Geoffrion, H-1 MS-749 
G. Waterbury, OB-1 MS-740 
H-1 PF Files 

, I 

I 
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TO 

THRU : 

F R O M  

SUBJECT - - 
SYMBOL 

I .- 

MAIL STOP 

R. J. Lopez 

R. E. Lucero 

FILTER PLEKL3 L'PGRADISG, FE-19 C FE-20, SY-29, TA-3; ES/LJ 6320-3 

E X -  2- 8 0- 08 

984 

The s u b j e c t  Engineer ing Study h a s  been completed and t h e  scope o f  
t h e  work as d e s c r i b e d  on t h e  a t t a c h e d  scope  s h e e t  is e s t i m a t e d  t o  
c o s t  $2 ,156 ,000 .  

The e s t i m a t e d  c o s t  exceeds t h e  $750,OFO kaximum p e m i s s i b l e  for 
GTP p r o j e c t s .  The re fo re ,  C o n s t r u c t i o n  Line Item fund ing  will be . 
n e c e s s a r y  as t h e  p r o j e c t  is c u r r e n t l y  scoped. 

If you wish t o  pu r sue  t h e  L ine  Item approach,  I s u g g e s t  you 
c o n t a c t  P. H. McConnell f o r  guidance. 

No f u r t h e r  work will be  done on this p r o j e c t  u n t i l  f u r t h e r  
i n s t r u c t i o n s  are r e c e i v e d .  

I 

/(ye7 
R. E. Lucero G 

ENG2 Enginee r ing  S t u d i e s  
E L /  4' TR/db 

cy: G. 
R. 
A. 
n . 
P. 
R. 

. K. 
E. 

. T. 
L. 
R. 
H. 
C. 
W. 
S. 

Waterbury, MS 720 
G e o f f r i o n ,  MS 749 
Cucchiara ,  MS 503 
Davis, ?4S 401 
H. McConnell, PS 124 
DeVore, MS 486 
Rea, MS 490 
G. Arntzen 
Bayhurs t 
A 1  exander  
Turner  
D. Orr 
A. PySurn 
T. Ebe rha rd t  (w/o a t t a c h )  
Serda ( w / e s t .  only) - -  

EIJG 3 
F i l e  

I 
I 

I 

I 

I 
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LOS ALAKOS SCI ENTI  F1 C LASOFATORY 
ENGINEERING DEPARTRENT 

UNIVERSITY OF CALIFORNIA - LOS ALAMOS, NEW HEXICO SHEET VI, 1 

E.S. OR L.J .  NO.--7 DCFT 

ESTIMATE SUKE'ARY 
0 fl,SH E E T S 

1. Engineering, design an6 ins2ection 

@ abt.  15% of construction cos t s .  

2. Replace two exhaust f a x ,  concrete 

I pads, and f i l t e r  p lenms.  Furnish 

I and I n s t a l l  two HEPA f i l ter 'banks .  

Sprinkler system controls ,  a i r  locks 

but ter f ly  valves  and dope inject ion 

hoods. 

I 
I 
1 TOTAL PROJECT ESTIMTE IN THOUSAI?>S 

I 
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EKG-8 COST ESTDNTIXJS COVER SHEET 

DATE RECEIVED: 1 2// 7 / 7 9  
DATE COX?LETD: / - 2/60 / c 

DATE ISSUED: 

LOGGED IN: 

TYPED: 



SCOPE O f  WORK:  

Attachcd is a c o ~ y  of subjcct sccpe of \<ark. Tic cstinzte of cost for this 
work will fc1lc.i lster. 

r y  w/o nttach: 

Sid Serda 
E R G 3  (If E.S./L.J.) 

cy w/31:t&: 

B i l l  Pelzer 
aq; 8 - Idcntify F ! i n g  
T L l l n  

IC. 
R. 

H-8 * 
H-5 * 

HS 
Ms 

490 
486 
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. Reviewedllab Counsel LOS ALAMOS SC I ENT'IF I C LABOSATORY L.", 2. q -  7 
ENGIREERING DEPARTMENT y k '  1 

ENt!NEERINS STUCY REQUEST I;;. . 

E. s./  LAB JOB I 4 320 -3 

- 
FOR-USING GROUP: 

TYPE OF REQUEST: Hems f r o  

ACTIOK REQ'D:  SCOPE OF WC)ilK V ESTIMATE SKETCH 

RECOM?lENSATION: ANALY 5 IS DESIGti SUP?O?T 

OTHER 

ASSIGNE3 TO: . / , , ~ p ~ e  - 
ENGINEERINS STUDY SCHEDULED COM?iETJOK DATE: 8 / j / / 7  9 
PROBLEN OR SCOPE OF WORK (ROUGH) : c A 1 P u  
A / 

ENG-2 Engfneering Studles 

cy: E. 6. Arntzen 
W. T.Ebethardt 
T. Roybal 
L. MartInez 
ENG-3 

R. W .  Turner 
L. F. Alexander 
T. L. Bayhurst 



OFFICE M E M O R A N D U M  
7 D  . Vince Hall, ENG-4 M S - 5 3  

WA!L 510P 503 

I requesting tha t  a feas ib i l i ty  s tuiy  be perfom.& t o  upgrsde E-1S 
and E - 2 0  f i l t e r  p1erw.s t o  h v s e  E 7 A  f i l t e r s .  
t ha t  E - 1 9  has one bzz'. of M-83 pre f i l t e r s  ax! one b&.k of C o n t k s ~ a l  
2033 bag filters.' E-20 f i l t e r  p l ex r ,  has t\;o banks of b:-85 prefilteTs. 
Is it feasible  t o  r e s t n c t u r e  the mxntina ' f ra .es  t o  incorpra te  E?.: 
fi l ters? If not ,  what is  the e s t k a t 2  C C S ~  t o  CoilstrJct crL;lete ne..: 
HE?A f i l t e r  plenum (2 stages of lE?A f i l t e r s  and one stage of pref i lzers)?  
I knuld also l i k e  to hrx the cost of ins ta l l izg  Cor,tiner;tal 2003 bag 
f i l t e r s  as t 5 e  second stage of E - 2 0  and leaving the f i r s t  stage of '.'-SO 

has been p r o p s &  by H-1 several t k e s  i n  t h e  p a t .  
always been cost prohibitive, however, I fee l  that  seriuils reconsideration 
should be given at this t h e .  

It i s  ~y un:!erstsnik:; 

p re f i l t e r s .  ,All of t h i s  infomation mzy already be a\-aila5le since it d 
Apparently, it h.2~ 

If I can assist you in any way please coz- 
tact me. 

JCG:RGS/mr . . 

cc: A. a c c h i a r a ,  H-1 E-503 
M. Davis, E"-4  E-750 
J. h e r ,  H - 1  MS-401 
R. Geoffrion, H-1 MS-749 
G. Waterbury, OB-1 MS-740 
H-1 PF Fi les  
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I . .  

ESC-4-79-228 

700 

Please Initiate an engineer ing  s tudy to upgrade the su5je:t fiiter 
p l e n m s  I n  S?!-29 t o  house HEPA f i l t e r s  as  requested in the a:tache? 
me23 f rom R .  G. Stafford of 8-1. 
t o  su77ly  additfonal 1 n f o r z : i o n  about the  pressnt s y s z e c  i f  desire:. 

Vince tiall  cf ESG-4 will be avoilsklr 

cc: R .  S ta f ford ,  H-1, HS 
V. H a l l ,  EBG-4, y1S-558 
H. Davis, EKG-4, KS-750 
F i l e  ' 
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TO 

FROM 

SUBJECT - - 
SYMBOL 

M A . L  STOP 

UhilVEESI'Y Of  .C4k  :F OR\:& 
Los fiLaVOS. &En UEXiCi )  6 7 9 5  

7eiepc.01~ E a  
OFF1 CE M E M  0 R A N D  U M 

R. S t a f f o r d ,  H-1, MS 503 DATE January 8. is80 

R. J. Lopez RevieWLab Counsel 
R. E. Lucero 

FILTER PLJ3LY U P G R A D I N G ,  FE-19 6 FE-20, SY-29, Til-3; ES/LJ 6320-3 

E N G  2- 80- 0 8 

984 

Zie s u b j e c t  
t h e  work as 

Engineer ing Study h a s  beer. conrpleted and t h e  scope of 
descr ibed  on t h e  a t t a c h e d  scope s h e e t  i s  estimated. t o  

c o s t  $2,156,000. 

The estimated c o s t  exceeds t h e  $750,000 rcaxirrun! p e r m i s s i b l e  f o r  
G?? p r o j e c t s .  Therefore ,  Cons t ruc t ion  Line I t e n  funding w i l l  b e  
necessary  as the p r o j e c t  i s  c u r r e n t l y  scopec?. 

If you wish t o  pursue  t h e  Line  I t e m  approach, I sugges t  you 
c o n t a c t  P. H. McConnell f o r  guidance. 

No f u r t h e r  work w i l l  be  done on t h i s  p r o j e c t  u n t i l  f u r t h e r  
i n s t r u c t i o n s  are rece ived .  

f lp '  sL==+- 
R. E. Lucero T 

ENG2 Engineering S t u d i e s  

REL/ TR/db 

cy: G. Waterbury, Ms 720 - 

R. Geoff r ion ,  ?IS 749 
A. Cucchiara ,  MS 503 
H. Davis, !4S 401 
P. H. McConnell., MS 1 2 4  

, R. DeVore, MS 486 
K. Rea, MS 490 
E. G. Arntzen - 

T. Bayhurst 
L. Alexander 
R. Turner 
H. D. Orr 
C. A. Pyburn 
W. T. Eberhardt  (w/o a t t a c h )  
S. Serda ( w / e s t .  o n l y )  
EIJG 3 
F i l e  
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ENG-8 COST E S i l X A i I K G  COVER S K E T  

I 

DATE RECEIVED: 1 2// 3 / 7 9  
L I 

DATE COY?LETD: / - 2/60  

DATE ISS'JED: 

E S i E L i i I K G  T I E  IE'HO!!RS: k 
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SCOPE OF W 3 A K :  

. Attache3 is a cory of sl;bjcct scope of work. nic cstinate oZ cost for this 
work \,-ill folic;; iztcr. 

Please sdmit any cc.~..=nts on t ! e  a t tached  scci1.2 sliccts. 

I 

I 

1 
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E. S./ L A 9  303 # 6 320 -3 

- 
FOR-USING GROUP: 

COKTAtT FOR DETAILED REQUIREMENTS: 

ACTION REQ'D: SCOPE OF WORK W ESTIMATE SKETCH 

R E C O M Y E N X T I O K :  ANALYSIS DESIGN SUPP3RT 

OTHER 

ASSIGNED TO: 

ENGINEERIRC STUDY SCHEDULED COMPLETIOF; DATE: 

c 
B / j /  /7 9 

PROSLEF: OR SCOPE OF YORK (ROUGH): 
A / 

I 

J U S T I F I C A T I O N :  

I 

ENG-2 Englneerlng Studies 

Cy: E. 6. Arntren R. W. Turner 
W. 1.Eberhardt L. F. Alexander 
T. Roybal 1. L. Bayhutst 
L. Hartlnez FIle 
ENG-3 

73. €/!&#Ai4 



I 

4 OFFJCE M E M O R A N D U M  
: Vince Hall. WG-4 MS-556 

I az requesting tha t  a f e a s i b i l i t y  sm3y be perfomed t o  u?~rzZe E-1 9  
and E-20 f i l ter  p l e c n s  t o  hoilse HE?A f i l t e r s .  
t h a t  E-19 has one ba!!!: of W-83 p r e f i l t e r s  a d  one b z ~ k  of Cor;tine.r?.:sl 
2030 bag filters.. E-20 f i l t e r  p l e x r ,  has t\;o banks of b1-80 pref i lzers .  
Is it feas ib le  t o  r e s t r x t u r e  the rncxszinz frayes t o  i n c o r p r a t e  k S . 4  
f i l t e r s ?  If not ,  whaz is  the estinared ccst t o  cons:zuct cm,?lere ne:; 
HZFA f i l t e r  p lenms (2 stages of E.A fi l ters and one stage of p re f i l t e r s ) ?  

It is unbeistadiy; 

I wuld  a l so - l ike  to-hod the  cost  of i n s t a l l i zg  Coxinenla1 20C3 bag 

prefilters. ,All of this infomzrion may already be akailable since i t  
has been props& by H -1 several t i qes  i n  the  p u t .  A p p r e x l y ,  it has 
always been cost  prohibit ive,  however, I f e e l  t ha t  serio-ds reconsideration 
should be given a t  this tine. 
tact me. 

filters as t%e second stage of E - 2 0  and leaving the first stage of '.'-lis& 

If I ci~q assist you in arq way please con- 

JCG : RCS/nr 

cc: A. Qlcchiara, H-1 Ms-SO3 
M. Davis, ENG-4 S - 7 5 0  
J. h e r ,  H-1 S - 4 0 1  
R. Geoffrion, H-1 MS-749 
G. Waterbury, OB-1 6 - 7 4 0  
H-1 PF F i l e s  

I 



. .  
1 .  

TO U. T. Eberhartt, E X - 2 ,  MS-984 June 1 9 ,  1979 DATE 

Please i n i t i a t e  a3 engineering s t d y  t o  upgra2e t h e  su5jert  f i l t e r  
plerrms In S?i-29 t o  house EEPA f i l t e r s  as reques:el in the attecke'? 
mer;= fro= R. G. Stafford of H-1. Vince Hall of ENG-4 w i l l  be avai lakie  
t o  6 3 3 3 1 ~  additional i n f c r z t i o n  about the presenr sysren i f  desire:. 

LFA : nT? 

CC: R .  Stafford, H - 1 ,  HS-SO3 
V. Ull,  ESG-4, HS-558 
M. Davis, EEG-4, €5-750 
File 



SUBJECT F I L T E R  PLENLM L'PGRADIKG, FE-19 d FE-20, SX-29, TA-3; ES/LJ 6320-3, 

ENG- 2- 80- 2 0 

L ALTEZYATE "A" 
SYMBOL 

M A ~ L  STOP 984 J 

1 

The s u b j e c t  Engineer ing Study h a s ' b e e n  conple ted  and t h e  scope of 
t h e  work as d e s c r i b e d  on t h e  a t t a c h e d  scope s h e e t  is e s t i r a t e d  t o  
c o s t  $2,332,200. 

' 

The e s t i c a t e d  c o s t  exceeds t h e  $750,000 maxirr~i p e r r - i s s i 3 l e  for 
GPP p r o j e c t s .  Therefore ,  Cons t ruc t ion  Line  I ten funding will be 
necessary  as t h e  p r o j e c t  is c u r r e n t l y  scoped. 

If you wish t o  pursue t h e  Line I ten approach,  I sugges t  you 
c o n t a c t  P. II. McConnell for guidance. 

I 
KO = u r t h e r  work w i l l  b e  done on t h i s  p r o j e c t  u n t i l  f u r t h e r  i n s t r u c t i o n s  
are rece ived .  

I --.- 
R. E. Lucero L 

ENG-2 Engineer ing S t u d i e s  

cy: C. Uaterbury,  IS 740 
R. Geoff r ion ,  PS 7 4 9  
A. Cucchiara ,  HS 503 
M. Davis, MS 401 
J. Duramer, MS 401 
R. DeVore, YS 486 
IC. Rea, MS 490 
E. G. Arntzen 
L. Alexander 
T. Bayhurst  
R. Turner  
.€I. D. O r r  
C. A. Pyburn 
W. T. Eberhard t  (w/o a t t a c h )  
S. Serda ( w l e s t .  on ly)  
ENG3 
F i l e  

I 
I 

I '  
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. LOS ALAMOS SZI ENTI FI C LASOFATORY 
E!!CINEERING DEPARTMENT 't UNIVESSIIY OF CALIFORNIA - LOS ALAMOS, NEG: MEXICO SHc,T Nr). 1 
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EST1 KATE SUREARY 

$466 I $2332 
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-LOGGED IN: 

CROSS EFERE!,CE INDEX CARD: 

. .  . -.. -. 



SCOPE OF WORK:  

Attazhcc! is a COY; of subjcct scc?e of work. Thc c s t k a t e  of cost fsr t.l;i s 

scope sl1ccts. 

I 

Sid Serda 
E N G 3  (If E.s./L.J.) 

c y  w/a!.t;ich: 
B i l l  Pelrer 
-- 

8 - Identify Pdinr: 
IC. 
R. 

H. Rea 
Devore 

, H-B, PS 
, n-5, ~5 

490 
486 
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FOR USING GRO’??: 

(1 )  ACTIOK R E Q ’ D :  SCOPE OF WORK / ESTIMATE SKETCF 
R E C O M F E N X T I G h :  ANALY S IS DESIrJ’; su??3?? 

OTHER 

(2) ASSIGNED TO: 

(4) PROSLEN OR SCOPE OF YORK (ROUGH): / 

(3) ENGINEERINS S 6 C H E D U L E O  

o m  b-- 
COM?LE 

I 

( 5 )  J U S T I F I C A T I O N :  

# 

ENG-2 Engineering Studies 

cy: E. 6. Arntren - R. U. Turner 
U. f.Eberhardt L. F. Alexander 
T. Roybal T. L. Bayhurst 
L. Martinez 

. ENG-3 - I .. / . A  



I 
I 2.?; reqJesting that a feas i5 i l i ty  st.aiy be perfam.& t o  upgra2~  E-l? 
an6 E-2G f i l t e r  plezfis t o  h x s e  E ? A  f i l t e r s .  
that FE-19 has orre ban.'. of M-80 prefil ters a d  one bmk of Cc2,rLion:zl 
2000 bag f i l t e r s .  
Is it feasible to restrdcture the m u n t i n 2  fraTes t o  incorpor2;e E?.: 
f i l t e rs?  If not, what is  t h e  estir;JteZ ccct t o  constract coz;lere ne-.;. 
E ? A  filter plexxs (2 stagtr of H 3 . A  f i l t e r s  an2 one stage of prefil:ers]? 
I wid2 also  l ike  t o  haw the cost of installing Continezral ZOO? bag 
f i l ters  as the second stage of €E-20 and leaving the firs; stage of N-S? 

always been cost prohibitive, hodever , I feel tha t  sericus recor~siderzticz 
should be given at th is  time. 
tact  me. 

I t  is ny u n i e ~ x : 2 k ~  

E - 2 0  filter plex: has tw b z f c  of K - S ?  preiiltcrs. 

ef i l ters .  All of this infoxstio? may alrea3y be akaila5le sinFe it 3 
been propxed b y H-1 several tmes  i n  t h e  p a t .  A p x e x l y ,  it k is  

I f  I ca? assist yo9 in any way please ccn- 

JCG : RGSlmr 

cc: A. bcchiara, H - 1  Ms-SO3 
M. Davis, EtiC-4 S - 7 5 0  
J. b e r ,  H-1 KS-401 
R. Geoffrion, H-1  MS-749 
G. Waterbury, DB-1 MS-740 
H-1 PF Files 

I 
! 
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June 1 9 ,  1979 
DATE: TO . W. 1. Eberhardt, E S G - 2 ,  MS-9W 

S Y k r 6 8 ~  mC-4-79-228 

.Please Initiate an e n g i n e e r k g  s tudy to upgrade the  suSject f i l t e r  
plexms i n  S3-29 to house HEPA f i l t e r s  as requested i n  the az tac t 'e?  
mez3 froin R .  C .  Stafford of 6-1. Vince H a l l  of ENS-& vi11 be availz5Ze 
f a  su?;ly additional 'infcmation about the ptesezr systez. If d e s i r e l .  

LFA: nE 

cc: R. Stafford, E-1, HS-593 
V. Ull, ESG-6, ES-55e 
M. Davis, R G - 4 ,  ES-750 
F i l e  - -  



I 

. Los Alamos National Laborstory 
Los Alamos.New Mexico 87545 memorandum 

FILTER PLENUH UPGRADIHG,FE-19 8 FE-2!7, GLDG. SY-29, TA-3; ES/LJ 6320-3, 
UPDATED ESTIMATE FROll JANUARY 8 ,  1980. SUBJECT. 

1 
The estimate for  the subject Engineering Study has been updated and the 
scope of the work as described on the attached scope sheet i s  estimated 
to  cost  $2,537,330: 

The estimated cost  exceeds the $1,000,003 maxhum permissible for GPP 
projects. 
as the project i s  currently scoped. 

Therefore,.Construction Line Item funding  will be necessary 

If vou w i s h  t o  pursue the Line Item approach, I suggest you contact 
I.I. F. Pelzer'for guidance. 

?!o fur ther  work will be done on this project u n t i l  further instructions 
are  received. 

. 

-ENG-2  Engineering Studies 
T 

REL : cq 

Cy: W .  F. Pelzer, !!S B244 
D. R ~ P P ,  r<is M ~ Z O  
K. H.  Rea, PlS K490 
J .  Ortega, MS K486 
E. G. Arntzen, NS Y989 (est. only) 
H. 9. Orr, MS H706 ( e s t .  only) 
C .  A .  Pyburn, MS W700 
L .  F. Alexander, MS i.1700 
P .  Vidrine, MS M713 
R .  W .  Turner, MS F1701 
J .  C. .Or t i z ,  (est.-onT>) 
L.  Martinez, ( e s t .  only) 
V. Griffin,  ( e s t .  only) 

ENG-2 F i le  
ENG-3, MS M703 



ENG-8 COST ESTIMATING COVER SHEET 

I 

I 

cy: O r r  
F i l e  
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LOS ALAMOS NATIONAL LABORATORY 
SITE ENGINEERING DIVISION 

UNIVERSITY OF CALIFORNIA, LOS ALAMOS, NEW MEXICO . 

1 8 H E E T  N O .  
0 F-6 H E  E T S 

6320-3 E . 8 . I L . J .  

E S T l M  ATE S U M  M A R Y UPDATE 
1-9-84 J O B  TITLE: Filter Plenum Up-grading D A T E :  

C A T I O N :  Bldg. SM- 29 , lsli ngs 2 3 E S T I M A T 0 R 1. Griffin 

ACCOUNTIN0 CATEQORIES 
D E b C R I P T I O W  O f  W O R K  

I I EXP. 0H 0-E 

Replace ~ J O  exhaust fans, concrete pads, 
and filter nlenums. Furnish and install 
two HEPA filter banks. Sprinkler system 
controls, air locks, butterfly valves and 
dope injection hoods. 

I ~~ 

1 I 

Enaineerinq desian @ abt. 18% 

Enaineerina insDection 5' abt. 7% 

Conmaencies 0 abt. 25: I I I 

Escalation compounded annually for I I 
12 months = 4.9% 

TOTAL PROJECT ESTIHATE 

~ ~ O T F !  Undated from January 1980 

I 

ITEM 
TOTAL 

$1,548,000 

S 278,650 

S 108,350 

j 483,750 

S 118,550 

92,537,300 





I 

SCOPE OF WOiir<: 
I 

work \ i i lI  fol1c.b- lsxr. 

Please si3xiz ar.y cc-mts on L!E attached scc;;e s k e c s .  

/ 
K. H. Rea, R-E,  MS 490 
R .  Lk'Jore, H - 5 ,  PllS 486 

i 
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O F F I C E  MEMORANDUM 
DATE 

June 19, 1979 

7a3 

LFh: nz 

cc: R. Staffcrd, H-1, X S - 5 . 3 3  
V .  H a l l ,  E S G - 4 ,  MS-558 . 

M .  Davis, ESG-L, 3 5 7 5 0  
F i l e  



E.  s.1 LAB JOS I 6 320 -3 
' . I  

SUBJECT: Fg // . / er f2=-/9 

# /=E-20 
BLDG. d * a9 TA- 3 

FOR U S I N G  GROUP: CN 
TYPE OF REQUEST: Memo frorr: 

dated S/z9/79 8 t 

CONTACT FOR D E T A I L E D  REQZIREMENTS:  A L E  
( 1 ) .  ACTIO; REQ'C: SCOPE OF WQRK V E S T I M A T E  / SKETCii 

RLLOMXENCATIOK: A K X Y  S I S D E S I G N  SUF?G!?T 

OTHER . 

I 

( 2 )  ASSIGNED TO: 

( 3 )  E N G I K E E R I N f  STLjGY SCHED'JLED COM?;ET!ON DATE: 8/3//7 9 
( 4 )  PROBLEM OR SCOPE OF WORK (ROUGH): e 

f 

( 5 )  J U S T I F I C A T ! O K :  

I 

cy: E. G. Arntzen R.  W .  Turner 
W .  T.Eberhardt L.  F. Alexander 
T. Roybal T. L.  Bayhurst . 

L.  Mart inez 

- I *  - 



I 

* O F F I C E  M E M O R A N D U M  

S Y M B ~ L  : H-1-PF-79-75 

WAIL STOP 503 

I 2: recpe. in4 that 2 feasibil i ty st?iiy b t  ixrf0rn.e t3  u?gra?c E - l S  
an2 E-20 f i l t e r  p l e x c s  t o  house I W A  f i l r e r s .  
that  E - 1 9  bas  one back of X-82 pref i l te rs  a d  OSP bzqk of C O T : . T ~ . S X ~  
2000 bag filters. 
Is i t  feasi5le t o  restructure the noc t ing  frmts t o  incorporate ?E?.\ 
f i l t e r s ?  If not, what i s  tht estinzted ccst t o  c o x t r x t  coz;lets ne:..; 
E?.A f i l t e r  p l e x i s  (2 stages of H2.i  filters and one stag6 OZ preiilrSrs]? 
I m-dd also l i ke  t o  b.m the cost or' i i s t a l l i cg  Conrinental 203: bag 
filters as the  second stage of E - 2 G  and leaving the f i r s t  stage of IC-82 
pref i l ters .  
has been propose2 by F .-1 several t i i e s  i n  t h 2  p s t .  
always been cost prohibitive, hoxever, I feel  t h a t  serioiis recomideraticz 
should be given a t  th i s  t ine.  
t ac t  me. 

I: is n:; ~?: !crsraxh;  

E-20 f i l t e r  plexzz has t ~ c  bz&s of !-!-SO Frefilrers. 

A l l  of t h i s  infomztio? may zlrezds b2 a\;ailzXe since it 
Apprently, it hzs 

I f  I can assist you in any way please con- 

I 

JCG : RGS/;;;r 

cc: A. Cucchiara, H-1 Ms-503 
M. Davis, E"-4 E-750 
J. DullPner, H - 1  MS-401 
R. Geoffrion, H - 1  MS-749 
G. Waterbury, OB-1 NS-740 
H-l PF Files 



f '  
8CKWTIFIC UBOMtOlly , 

I U h l V E R S i T Y  3F CALIFGRX;A 

LOS ALAMOS, %!Pi U E X l C S  87545 
I. 

. O F F Y M O R A N D U M  TeieDhone EX!. 
TO R. S t a f f o r d ,  H - 1 ,  PS 5 DATE January  8 ,  1980 

SU6JECT FILTER PLEX'Dl UPGWING, FE-19 & FE-20, SM-29, TA-3; ES/LJ 6320-3, 

ENG- 2- 80- 2 0 
c ALTEXKATZ "A" 

SYMBOL 

M A ! L  STOP g g ,  

The s u b j e c t  Engineer ing Study has  been completed and t h e  scope of  
t h e  work as d e s c r i b e d  on t h e  a t t a c h e d  scope  s h e e t  i s  estimated. t o  
c o s t  $2,332,200. 

The e s t i n a t e d  c o s t  exceeds the $750,000 maximun p e m i s s i 5 l e  f o r  
GPP p r o j e c t s .  Therefore ,  C o n s t r u c t i o n  Line  Item funding  w i l l  be  
n e c e s s a r y  as t h e  p r o j e c t  is c u r r e n t l y  scoped. 

I f  you wish t o  pursue t h e  Line  Item approach,  I sugges t  you 
c o n t a c t  P. 11. McConnell f o r  guidance.  

I 

I 
No = u r t h e r  work w i l l  b e  done on t h i s  pro j .ec t  u n t i l  f u r t h e r  i n s t r u c t i o n s  
are rece ived .  

I 

~ '2 - 
R. E. Lucero L 

ENG2 Engineer ing  S t u d i e s  

cy: G. Waterbury, ?fS 740 
R. Geoff r ion ,  MS 749 
A. Cucchiara ,  ?IS 503 
M. Davis, MS 401 
J. Dumer, MS 401 
.R. DeVore, HS 486 
IC. Rea, ?E 490 
E. G. Arntzen 
L. Alexander 
T. Bayhurst  
R. Turner  
H. D. Orr 
C. A. Pyburn 
W. T. Eberhardt  (w/o a t t a c h )  
S. Serda ( w / e s t .  o n l y )  
mG-3 
F i l e  

I 

I 

I 



ESTIKATE SUFlMARY 

I 

. LOS ALAMCS SCIENTIFIC LASORATORY 
ENGINEER1 NG DEPAqTKENT 

UNIVERSITI OF CALIFORNIA - LOS ALA,h"lOS, NEW HEXICO SHEET &'), 1 

0 F L S  H E ET S 

JOB TITLE FILTH4 P L X ?  UPGsiQTNG 
LOCATION BLDG. SY-2' 

- 
D W I P T I O L  I ) F K  f 

1. Engineering, d e s i p  b ins?ection @ 

15% of  construction c o s t s .  

2. Construction Costs: 

A. Re?lace two exhaust fans ,  con- 

cre te  pads & f i l t e r  plenum 

Furnish & i n s t a l l  two hepa f i l -  

ter banks, sprinkler system. 

controls ,  a i r  locks ,  butterf ly  

valves  and dope in jec t ion  systr 

hoods. 

B .  Remove sec t ions  of two exhaust 

ducts & fabricate & i n s t a l l  twc 

of Wing 3. 

WINGS 2 C 3.  TA-3 

25% +- 

-t- 1200000 300000 

I- 
97900 24475 

33L225 

LfOOOOO 1375000 I 1875003 

122375 30600 152975 

$1866 $466 S2332 



JOB REFERENCE NUMBER: 4320-3 f f ~ 0  

DATE R E C E I V E :  //p / e o  
I 

DATE CO-X'LETD 

DATE ISS'JE3: 

I 
LOGGD Ih': 

CROSS REFEREVCE INDM CARD: 

a / O / & S  

4 /9/7 

I 



SCOPE OF W O R K :  

Atti?d;cd is a c q y  of suSjcct scc?e of work. 
work \<ill fc1lc.i l a te r .  

TIC cstirate or cost fsr 5 i s  

Please s$r.:it anjr ccmmts  on t 9 e  attached sccpe sliccts. 

Sid Serda 
EMG3 (If E.s./L.J.) 

c y  w h ! . t . . :  
B i l l  Pelzer 

8 - Identify F M d h K  

1 

A. H. Rea, H-8, Ms. 490 
R. DeVore, H-5, MS 486 





€S/L.J 6326-3 
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6320- 3 



I 

SUBJECT: r' ,//& 
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FOR U S I N S  GROUP: 

OTHER 

ASSIGNED TO: flee - / , i e p r d  

ENGINEERIKS 5TUD'Y SCHEDULED COMP,ETIOK DATE: 8/3/ /7  9 
PROBLEN OR SCOPE OF UORK (ROUGY): c - A s  ee 
A / 

I 
J U S T 1  F I - C A T I O N  : 

1. Roybal 
ENG-2 Engineering Studies 

cy: E. 6. Arntzen R. U. Turner I 

U. 1.Eberhardt L. F. Alexander 
T. Roybal T. 1. Bayhurst 
L. Martinez Flle 

- / a  
ENG-3 
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OFFICE M E M O R A N D U M  
D4?E Vince Hall ,  €!G-4 MS-Sj5 

S Y M B ~ L  : H-1-PF-79-75 

W A : L  5TOP 503 

I 
I z.?: requesting that  a f eas i3 i l i t y  s r d y  be p e r f o r e ?  t o  upga.’o E-1 9  
arrd FE-20 f i l t e r  p1ezn.s tc h o s e  E ? X  f i l t e r s .  
t ha t  FE-19 has one bank of N-80 p r e f i l t e r s  a d  orre b a k  of C ~ ~ t i r - , i ~ : ~ l  
2000 bag filters. 
.Is it feas ib le  t o  restrrl:ture the moiizting fr&-zr t o  incorpxzte  E?.: 
f i l t e r s ?  If not ,  what i s  the  estinate2 ccrt t o  ccns tnx t  cr.$ete ne:;. 
HE?A filter plenms (2 stages of W . A  f i l t e rs  an3 one staae of preiil:trs)? 
I w*dd also l i k e  tc knm t h e  cost of ips ta l l ing  Continental 2003 bag 
f i l t e r s  as t h e  second stage of E-20 and leaving the first stage of h ! - P  

ters. Jll of t h i s  inromztioz nay already be available since i t  Kc.l been proposed by * H-1 se;-era1 t h e s  i n  t h e  past. A?preXly, it his  
always been cost prohibit ive,  however , I feel tha t  seriois reconsideraticn 
should be given a t  t h i s  t h e .  
tact me. 

I t  is ry rn2er_~tar?.ii;x - 
E - 2 0  f i l t e r  p1en.z has t\a b z z ! ~  of X-&?  pref i l tc rs .  

If I can assist you in any way please CCR- 

I 

JCG : RGS/nr 

cc: A. QIcchiara, H - 1  MS-503 
M. Davis, EhG-4 M-750 
J. h e r ,  H - 1  MS-401 
R. Geoffrion, H - 1  MS-749 
G. Waterbury, DlB-1 - MS-740 
H-1 PF Fi l e s  

I 

I 



DATE 
June 1 9 ,  1979 

TO . U. T. Eberhardt. ESG-2, MS-SSL 

Please initiate aa e c g i n e e r i n g  study tc upgrade the su5jecr f i i : er  
plen*Jrs In S?!-29 t o  hcuse HEPA filrers as requesied in the at:ache? 
me=a froc R. G. Stafford of H-1. 
to suF?ly additional ' i n f cma t ion  abouz the presenr sys:e;r. if desire?. 

Vince Ea11 of ERG-L w i l l  be availa5:e 

cc: R. Stafford, X-1, HS-503 
V .  Hall, EKG-L, HS-55& 
H. Davis, ESG-4, KS-750 
F i l e  . '  
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TO 
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FROM 

SUBJECT - 
SYMBOL 

MA.L STOP 

R. S t a f f o r d ,  

R. J. Lopez 

R. E. Lucero 

U!U!VERSiiY OF CALtGORh:' 
LCS ALAUOS. YEW MEXICO 57545 

Telephone E X  
OFF ICE M E M O R A N D U M  

H-1. MS 503 January  8 ,  1.983 , 6 

FILTER PLENLX L T G R A D I Y G ,  FE-19 S FE-20, SX-29, TA-3; ES/TJ 6320-3 

ESG- 2- 80- 08 

984 

The s u b j e c t  Engineer ing  Study h a s  been c o q l e t e d  and t h e  scope of 
t h e  work as d e s c r i b e d  on t h e  a t t a c h e d  scope s h e e t  is  es t i ica ted  t o  
c o s t  $2,156,000. 

The e s t i n a t e d  c o s t  exceeds t h e  $750,000 maximuin p e r m i s s i b l e  f o r  
GPP p r o j e c t s .  
necessary  as t h e  p r o j e c t  is c u r r e n t l y  scoped. 

I f  you wish t o  pursue  t h e  Line  I t e m  approach,  I s u g g e s t  you 
c o n t a c t  P. H. McConnell for guidance. 

I 

Therefore ,  Cons t ruc t ion  Line I t e m  funding  w i l l  b e  

No f u r t h e r  work w i l l  b e  done on t h i s  p r o j e c t  u n t i l  f u r t h e r  
i n s t r u c t i o n s  are r e c e i v e d .  

+- 
E L /  TR/db 

ENG-2 Engineer ing  S t u d i e s  

cy: G. 
R. 
A. 
I!. 
P. 
R. 
K. 
E. 
T. 
L. 
R. 
H. 
C. 
W. 
S. 

Waterbury, MS 720 
Geoff r ion ,  ?IS 749 
Cucchiara ,  MS 503 
Davis, MS 401 
H. NcConnell, Ms 124. 
DeVore, MS 486 
Rea, .% 490 
G. Arntzen 
Bayhurs t 
Alexander . 

Turner  
D. O r r  
A. Pyburn 
T. Eberhard t  (w/o a t t a c h )  
Serda ( w / e s t .  o n l y )  

.1 
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DATE RECEIVED : 1 2// 7 / 7 9  
DATE C O g L E T D :  / - 8/60 t r 

DATE ISSUED: 

TOTAL PROJECT E S T W T E :  z, 14- 4 . 4  d 0 

ESTElTIXG TI= IS HOURS: k 
d 

LOGGED IN: 

I '  



SCOPE OF WORK:  

A t t ~ . c l ~ c d  is  a copy of s u b j e c t  sccpe of work. 'Ihc cs t ima te  oi cost fo r  t?:is 
. work liill folic.< lcter. 

cy w/o nttaeh: 

cy w/3!'. t . :  

B i l l  Pelzer K. 
R. 

H. Rea, 
Devare , 

H - 8 ,  
H-5, 

MS 
MS 

,/ 
490 
486 
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LOS AlAM3S SCI E N f I  F I C LAB02 ATORY 
ENG!hEERING DEPARTMENT , . ReviewedlLab Counsel wty t5 RFsable  &JG. ENGINEERING STUDY REQUEST p - . s  -4 

E. S./ LAB JOB # 6 320 -3 

FOR-USING GR3UP: 

TYPE OF REQUEST: Memo fro . T. Eberhzrdt 

I 
ACTIOF; REQ'D: SCOPE OF NORs W ESTIMATE SKETCE 

RECOMXENXTIOK:  ANALYSIS  DES!G?; SUPPGRT 

JUSTIFICATION: 
I 

cy: E. 6. Arntzen 
W. T.Eberhardt 
T. Roybal 
L .  Hartiner 
ENG-3 

R. W. Turner 
L .  F. Alexander 
T. L.. Bayhutst 
File 

ENG-2 Engineet?ng Studies 
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OFFICE M E M O R A N D U M  
7 0  .: Vince Hall, ENG-4 Ms-556 

SYMSOL : H-1-PF-79-75 

WAIL 5TOP 503 

I ai requesting that  a f eas ib i l i t y  stu2y be p e r f o r i d  t o  upgrade E-19 
and E-20 f i l t e r  p1ex . s  t o  house E ? A  f i l t e r s .  
thz t  FE-19 has one bank of M-83 pre f i l t e r s  and one b a k  of Cor\.tin?nn=al 
2030 bag filters.. E - 2 0  f i l t e r  plemn h2s t vo  bar.l;s of K-80 pref i l te rs .  
Is it feasible  t o  restrdcture th2 no;?z:ing fraTes t o  incorporate HE?A 
f i l t e r s ?  If not ,  what is the estinzted ccst t o  construct coc;lete ne:; 
HE?A f i l t e r  p l e m s  (2 stages of W.A f i l t e r s  and one stage of pref i l t s r s )?  
I would also l i k e  t o  h o w  the cost  of instal l ing Continental 2000 bag 
filters as tfie second stage of E-20 and leaviry the first stage of b'-SO 
p re f i l t e r s .  Jll of t h i s  infomation may already be availa5le since it 
has been proposed bs H-1 several t ines  i n  the  pst. 
always. been cost  prohibitive, however, I feel that  seriogs reconsideratio2 
should be given at t h i s  time. 
tact me. 

It is  ~y w.?erstandix; 

A??aiently, it hzs 

If I can assist you in any way please con- . 

JCG : 

cc: 

US/mr 

A. bcchiara, H-1 p6-SO3 
M. Davis, EKG-4 E-750 
J. h e r ,  H-1 MS-401 
R. Geoffrion, H-1 MS-749 
G. Waterbury, OB-1 MS-740 
H-1 PF Files 

I 



I .  . .  . .  

I 
I TO . W. T .  Eberhardt, ESG-2, HS-964 
: -  

OATE 
June 1 9 ,  1979 

syusa, EX-4-79-228 

MAL sap  700 
' f  I 

P l e a s e  i n i t i a t e  a: engineer ing  study t o  upgrade tZIe subjec t  f i l z e r  
p l e a E s  i n  SH-25 tc house HEPA f i l t e r s  as requested ir. the  at tacked 
m2=3 fron R .  G .  S t a f f o r d  of H - 1 .  
t o  su?plp a d d i t i o n a l  in forxar ion  about t h e  present  systes i f  desire:. 

Virrce I ia l l  of ESG-4 w i l l  5 e  a v a i i a b l f  

cc: R .  S t a f f c r d ,  H - 1 ,  'NS-SOj 
. V. Hall, Est-4, HS-558 

M .  'Davis, ENG-4, 3 5 7 5 0  
F i l e  

c 
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RevievJed/Lab Counsd 

Los Alamos Na!ional Laboratory 
Los Alarnos.Nel-v Mexico 87545 

T O  Warreli 'vlood, CFIB-i4, MS-742 

THRU Robert Aurale, H-5 

1- 

FROM. John O r t i z ,  F-.- -3 

I 

DATE: February 3, 1982 

S~SJEC:: IG-PLACE TESTING HEPA AND AEiiOSOL 95 FILT2ATION, Td-3, 29,  AING 9 AND 
TA-21, 4 

I .  i NTdOOUCT13N 

In-p lace f i l t e r  t e s t s  were conddcted o f  tne a i r  c lean ing  systems i n  wing 9 
o f  TA-3-29 and TA-21-4 i n  December o f  1981. The t e s t s  were conductea as 
p a r t  o f  th2  ongoing program t o  moni tor  th2  i n t e g r i t y  o f  the  f i l t e r  
systems. 
A i e r i c a n  Mat ima1 Standard I n s t i t u t e  ri-510, 1980. 

Each f i l t e r  system was tes ted  us ing  the  methods as spec i f i ed  i n  

The t e s t s  consis ted o f  cna l leng ing  each f i l t e r  stage w i th  Di-2-e'thylnexyl 
ph tna la te  (DEHP) aerosol  having the  f o l l o w i n g  s i z e  d i s t r i w t i o n .  

99 + percent  l ess  than 3.0 pm 
50 + percent l ess  than 0.7 prn 
10 + percent  l ess  than 0.4 ,,m 

Tne measurements upstream and downstrea i  o f  each f i l t e r  stage were 
accomplisned w i  t n  a forward l i g h t  s c a t t e r i n g  photometer. 



I 

1'1. RESULTS - 

IN-PLACE TEST ESLILTS 

A I R  CLEANING SYSTEH FILTER SYSTEW 
Hot c e l l  exh i* HEPA 
Hot c e l l  exh 1 
Hot c e l l  exh 2 
Hot c e l l  exh 3 
H o t . c e l 1  exh 4 
Hot c e l l  exh 5 
Hot c e l l  exn 6 
Hot c e l l  exh 7 
Hot c e l l  exh 8 
Hot c e l l  exh 9 
Hot c e l l  exh 10 
Hot c e l l  exn 11 
Hot c e l l  exh 12 
Hot c e l l  exh 13 
Hot c e l l  exh 14 , 
Hot c e l l  exh 15 
Hot c e l l  exri 16 
FE-43 decon exh 
FE-52 H I  vac 
FE-53 H I  vac 
F E-4 4 
Hot c e l l s  1,2,3,4 DPW 

HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA 
HEPA . 
HEPA 
HE?A 
HEPA 
HEPA 
hEPA 

. HEPA 
HEPA 
HEPA- 
HEPA 
HEPA 
HEPA 

HEPA 
AEROSOL 95 

PERCENT EFFICIENT 
62.00 
99.99 
99.97 
99.99 

99.98 
99.99 
99.99 
99.99 
99.99 

. 99.98 
99.99 
99.98 
99.99 
99.99 
99.97 
99.95 
99.97 
99.99 
99.93 
84.43 

99.98 

98.30 

LOCATION 
TA-3, 29, k'g-9 
TA-3, 29, WS-9 
TA-3, 29, Wg-9 
TA-3, 29, big-9 
TA-3, 29, 'As-9 
TA-3, 29, big-9 
Tk-3, 29, ks-9 
TA-3, 29, k'g-9 
TA-3, 29, Wg-9 
TA-3, 29, NCJ-9 
TA-3, 29, WCJ-9 
TA-3, 29, Wg-9 
TU-3, 29, ids-9 
TA-3, 29, big-9 
TA-3, 29, Wg-9 
TA-3, 29, Wg-9 
TA-3, 29, W3-9 
TA-3, 29, kg-9 
TA-3, 29, KCJ-9 
TA-3, 29, Wg-9 
TA-3, 29, Wg-9 
TA-21; 4 

~~ 

*Tn is  system was r e t e s t e d  a f t e r  c o r r e c t i v e  m a s w e s  were performed a f t e r  
f a i l i n g  t h e  f i r s t  in-p lace t e s t .  

111. REMARKS 

a)  Tne acceptance c r i t e  
a minimum e f f i c i e n c y  
r e s u l t s  a l l  t h e  HEPA 
DPW , ar2  acceptabl  e. 

b)  F i l t e r  system, FE-44 
are  used as t h e  f i n a  
f i l t e r  systems. The 

i o n  f o r  an i n s t a l l e d  HEPA system spec i f i es  
o f  99.95 percent. 
systems tested, except t h e  ho t  c e l l s  a t  

Based on t h e  t e s t  

con ta ins  28 aerosol  95 t ype  f i l t e r s ,  which 
a i r - c lean ing  s tage o f  t h e  Hot c e l l  exhaust 

Hot C e l l  exhaust system may con ta in  vary ing 
l e v e l s  i f  r a d i o a c t i v e  ( f i s s i o n )  p a r t i c u l a t e s .  As i nd i ca ted  by 
t h e  t e s t  r e s u l t s ,  a maximum e f f i c i e n c y  o f  84.4 percent  was 
obtainsd. .The maxinum e f f i c i e n c y  t h a t  can be expected from t h i s  
t ype  of f i l t e r  medium i s  85 percent,  when t e s t e d  w i th  a 0.3 prn 
DEHP aerosol .  

I 



In  tne a~sences of acceptance c r i t e r i a  for  t n i s  type 
Department of Energy or other Regulatory Agency, H-5 
Aerosol 95 f i l t e r  system for  a i r  cleaning o f  f iss ion 

I V .  KECOMMEliDATIONS - 

H-5 recomnends tha t  new HEPA f i l t e r s '  b2 instailed in 

of f i l t r a t ion  by tile 
cannot cer t i fy  the 
p a r i  icu 1 ates. 

I 
the DPbi hot c e l l s  

because of the increased resistance across each f i l t e r  a n d  the f a i lu re  of 
the system to  pass the in-place t e s t .  
s c h e d ~ l e  th i s  work so t h a t  the f i l t e r  sealing can be exaxined and the 
instal la t ion o f  f i l t e r s  can be supervisea. 

Please advise H-5 wen you will 

H-5 recomends t h a t  the Aerosol 95 f i l t e r  syst2n should n o t  De used as  the 
backup stage for  the Hot Cell exhayst because of the? potential bypass of 
radioactive materials i n  t h i s  system and instead activate ana u t i l i z e  the  
exsisting HEPA system, wnich wzs designed as p a r t  o f  the h o t  ce l l  exhaust 
system. 

JO/bV (01941) - UlD)  

CY: Ronald Stafford, H-1 (229) 
Lon Alexander-, Ef f i -4  (700) 
Jesse Aragon, H-DO (228) 
W i  11 iam Plaraman, CFlB-DO (756) 

I 

I 



I 
FE-19 

-. ---- AREA: 1A-  3 ELDG. SX-29 STACK 3 R A D I A T I O N  TYPE: ALPHA - 
HEALTH PIIYSICS ANALYSIS LAUORATORY: TA-55 PRIXCIPAL ISOTOPE: Pu 

WEEKLY COUNTS 91 CROCURI ES HE EK WEEKLY COUNTS MICROCIJRI ES 
EFFLUENT . PER RE LEAS E D EFFLUENT PER RELEASED 

VOLUME (mil 10 MIN PER WEEK VOLUME ( m l )  10 M I N  PER WEEK - *. ' 

i + : 3 5  I Ilt - ,037 2 - 
3 - a 0. 

$0 4 

a.3 

7 - + - 8 

9. 

- + - 
+ - 1 0  - + .  
- .  11 . -  + . -  ' 1 2  

(13 - + - 39 - + - 40 -- 1 4  - 
4 1  - 1 5  

16 

- 
- 42 

43 

- 
- 

+ - 44 18 

19 

20 

- 
- 45 

+ - 
+ - 46 - 

21 

22 

23 

- 
- 
- 

t - 4 7  

48 
+ - 
+ - 

+ - \' 26 52 + - ' I \&  . SSG - ,131 

LI9: 
. Computer 

br-..-.r.l 
rei + ACTJVITY RELEASED FOR YEAR: - 



RevieFed/Lab Counsel 
Py Micly Releasable 

b l p y  

SUGGESTED CMR BUILDING UPGRADING 

1. 'Upgrade ventilation system in Wing 3 (consider Wing 4 )  

A. Wing 3 - FE-19 (Demister + M-80 Prefilter + Aerosolve 
95 1 
FE-20 (Demister + M80 Prefilter + M-80 
Prefilter ) 

. B. Wing 4 - low grade furnace filters 
*No fire Detection of Suppression systems in either of 
above 

2. Redesign Ventilation System to Provide Differential Control 
between Gloveboxes, Laboratory Rooms, Laboratory Offices, - 
Basement and Administration Wing. 

3 .  

4 .  

5 .  

6 .  

7 .  

8 .  

9. 

10. 

11. 

12. 

13. 

Eleminate Bench Top Slot Ventilation Boxes and Replace with 
Gloveboxes. - 

Consider Recirculating Ventilation System for Energy Savings 

Install Scrubbers and/or Oil Removal Systems Where Excessive 
Oil or Acid is Being Released to the Ventilation System. 

Relocate Offices and Laboratories in Basements and Attics 
due to Inadequate Ventilation 

Provide Upgraded Air Sampling System with Central Readout 
and Common Vacuum Sampling System. 

Improve Effluent Stack Sampling System 

Install Supplied Air Respirator System 

Improve Personnel 
Checkpoint. 

Monitoring Establishing a Central 

Upgrade the P.A. System with Alarms 

Relocate Flamable Gas Bottles Outside with Limiting Flow 
Orifices at Introduction to Building. 

Relocate the "Clean" Machine Shop, Drafting Group and High . 

Temperature Induction Heating Development Laboratory to other 
Facilities. 



LO. ALAMO8 XIEIJTIF IC UBORATORY 
UNWESSITY OF CALIFOPN:A . 

LOS ALAMOS. NEW MEX:CO 37545 
Telechone Ext; 

OFFICE MEMORANDUM 
TO W. J. Maraman, CMB-DO, MS-756 i)&$ DATE September 24, 1982 

RevieWLab Counsel 
FROM W. D. McNeese 

SUBJECT Upgrading CMR B u i l d i n g  

SYMBOL . CHB-11 

MAIL STOP 756 

You asked me t o  take a good look a t  the CMR B u i l d i n g  and make 
recomndations for  modifying and upgrading i t  so t h a t  i t  will be 
more nearly i n  l ine  w i t h  today's concept of such a b u i l d i n g  design. 
This upgrad ing  should make the f a c i l i t y  acceptable for  working srall 
quantit ies of pluton'iurn for  the next 30 years. 

I t  was 
completed i n  1952. 
state-of-the-art design and was an example for simi 1 a r  faci l  i t i e s  a1 1 
over the world. '  The x r v i c e s  are s t i l l  functioning very similarly t o  
the original design w i t h  no major changes except for  the addition of . 

higher quali ty exhaust f i l t r a t i o n  on three o f  the wings and the addi- 
' t i o n  of a h o t  ce l l  wing. 

What has changed radically i s  the concept of design today as com- 
pared w i t h  1950, and the use of the fac i l i ty .  
crowded, offices have been converted t o  laboratories and the a t t i c  and 

1 

Design plahning was s tar ted on the CMR Building i n  1948. 
A t  the time i t  was designed i t  was the l a t e s t  

I 

Laboratories are  over- 

basement, which was never designed w i t h  adequate ventilation, is  being 
used fo r  work areas and offices.  

quali ty services and to  the extent possible reduce the potential for 
spread of contamination from the laboratories and t o  the environment. 

Steps need t o  be taken t o  reduce the overcrowding, provide higher 
. 

Recomen da t i on s : 

In making the following recommendations I have not attempted t o  design 
them o r  mke an estimate of their cost but-only t o  ascertain the i r  need 
and feasi  b i  1 i ty. 

Determine what operations are  being carried out i n  G!ing 3 tha t  
are the cause of the h i g h  stack counts and relocate them t o  
wings which have upgraded exhaust f i  1 tration. 

1. 



W. 3.  Maraman - 2 -  

2. B u i l d  a new building north of the CMR 
securi ty  area,of such a s ize  and w i t h  

. September 24, 1989 

building, outside of the 
adequate services t o  house 

a l l  work now being done i n  CMR B u i l d i n g  w h i c h  does not require 
such a h i g h  q u a l i t y  f a c i l i t y  w i t h  two leve ls  of securi ty .  
could include such'work as machine shop', engineering design and 
draf t ing,  h i g h  temperature induction heating development, ar,d 
other experimental work not involving radioactive materials.  
Such a f a c i l i t y  could be of normal U.B.C. construction and o f  a 
s i z e  the w i d t h  and l e n g t h  of two existing wings. 
services modification t o  be recommended f o r  the CMR B u i l d i n g  
could be s ized t o  include this  b u i l d i n g .  
Wi th  this b u i l d i n g  b u i l t  and occupied, an orderly rehabi l i ta t ion  
and relocation could be  made o f  CMR B u i l d i n g  t o  minimize opera- 

This 

Many of the new 

t ional  ' s h u t  down. 
Redesign and reconstruct the HVAC system t o  provide posi t ive 
pressure d i f f e r e n t i a l  control t o  assure t h a t  a i r  flows a r e  from 
zones of l e a s t  Contamination t o  zones of grea te r  contamination. 
a. To the extent  possible,  do away w i t h  a l l  hoods and replace 

- them w i t h  glove boxes so t h a t  a separate glove box vent i la-  
t ion  system can be established. T h i s  would require new cor- 
rosion r e s i s t a n t  duct work, scrubbers and additional HEPA 
f i  1 ters. Such a system "Zone 1" could be operated a t  low . . 

flows, a once-through system w i t h  the glove boxes a t  -0.G t o  
-0.8in. of  water t o  the outside of the building. 

b. A l l  o f f i c e s  should be relocated from the laboratory areas so 

t h a t  a "Zone 2" o r  work area vent i la t ion system could be 
provided i n  the laboratory area. T h i s  could be a recirculat ing 
system w i t h  about seven a i r  changes/hr w i t h  about 10% make up 
and bleed off .  HEPA f i l t r a t i o n  and heating and cooling should 
be provided i n  the  recirculatory system t o  keep the a i r  clean 
and provide necessary temperature control f o r  operator comfort 
and equipment requirements. 
a t  about -0.2in.  of water t o  the outside. 
An additional "Zone 3" vent i la t ion system sould. be provided 
f o r  the o f f i c e s ,  corr idors  and locker rooms. T h i s  could be 
provided w i t h  outs ide f i l tered conditioned a i r .  

3. 

T h i s  system could be maintained 

c. 

I t  could be a 
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d. 

4. 

5. 

6. 

7. 

0. 

9. 

recirculat ing system f o r  energy conservation and could 
provide the makeup a i r  for the "Zone 2" system. T h i s  system 
should be kept a t  -0.1 i n .  of water t o  the outside. . 

A fourth o r  "Zone 4" vent i la t ion system should be provided for 
the Adninistration Wing. This should be a recirculat ing 
system for energy conservation. 
tained of about +0.1 i n .  of water t o  the outside. '  
Construct a new u t i l i t y  b u i l d i n g  west o f  Ci.;R b u i l d i n g  t o  house 
refr igerat ion compressors and water o r  a i r  condensers t o  provide 
circulat ion cold water (about 42' - 44' F )  f o r  process cooling 
and t o  provide the HVAC cooling thoughout the buildings. T h i s  
would allow the removal o f  a l l  the evaporative coolers and t h e i r  
replacement w i t h  dry f i l t e r s  w i t h  heating and cooling co i l s .  
T h i s  u t i l i t y  b u i l d i n g  could a l so  house a i r  compressors and clean 
up systems t o  provide instrument qual i ty  a i r  for vent i la t ion con- 
trol 's  and f o r  process use. 
A new a i r  sampling system should be provided for a l l  the laboratory 
areas,  the vent i la t ion  system, and the exhaust stacks. Central 
blowers should be ins ta l led  and piped t o  a l l  the a i r  monitoring 
systems . t o  provide necessary sampling a i r  flows. 
Health monitor instrunentation shou ld  be provided.throughout the 
f a c i l i t y  so the operations can a s s i s t  i n  detecting contamination. 
Other instrumentation should be provided as  necessary f o r  monitor- 
i n g  the f loors  and f o r  isokinet ic  sampling of the exhaust stacks. 
A central  manned radiation monitoring checkpoint should be estab- 
l ished t o  assure t h a t  no contamination leaves the laboratory areas. 
Building-wide health safe ty  ru les  should be established and enforced. 
Consideration should be given t o  additional insulat ion on the roof 
and walls t o  reduce the energy losses and condensation t o  make the 
b u i l d i n g  more comfortable. The perimeter heating system should be 
reactivated.  
Worn and corroded house vacuum systems should be replaced t o  provide 
adequate wet and dry house vacuum. 
Ex i s t ing  gas bo t t l e  system throughout the potent ia l ly  contaminated 
f a c i l i t y  should be replaced w i t h  house gas system w i t h  l i q u i d  de- 
wars outside the b u i l d i n g  as  a gas source. 

T h i s  system s h o u l d  be nain- 
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I 
10. The existing circulating h o t  water system for  heating should be 

inspected to  see if  i t  is  s t i l l  adequate,or i f  a new central c i r -  
culating hot water system should be included i n  the new u t i l i t y  
building. 
The e lec t r ica l  supply t o  the building seems to  be very adequate 
b u t  the lower voltage distribution systems are not .  
and.distribution centers should be established t o  handle the new 
desi gn requirements. 
Many o f  the experienced people i n  CMR Building are approaching 

. retirement age. 
. f u t w e  should be made as soon as possible so t ha t  t he i r  wealth of 

11. 
New transforiners 

I 

' 

12. 
If  possible general and specif ic  plans for  the 

experience will not be lost .  
Consideration s h o u l d  be given t o  i n s t a l l i n g  handicapped f a c i l i t i e s  
du r i  ng upgradi  ng . 

13. 

W DH/ vmw 
cc: R. Bradshaw, ENG-DO, MS-624 

File a 



SUGGESTED CMR BUILDING UPGRADING 

1. 

2. 

. 3. 

4. 

5 .  

6 .  

7 .  

8. 

9. 

10. 

11. 

12. 

13. 

Upgrade ventilation system in Wing 3 (consider Wing 4) 

A. Wing 3 - FE-19 (Demister + M-80 Prefilter + Aerosolve 
95 1 
E'E-20 (Demister M80 Prefilter + M-80 
Prefilter ) 

B. Wing 4 - low grade furnace filters 
*No fire Detection of Suppression systems in either of 
above 

Redesign Ventilation System to Provide Differential Control 
between Gloveboxes, Laboratory Rooms, Laboratory Offices, 
Basement and Administration Wing. 

Eleminate Bendh Top Slot Ventilation Boxes and Replace with 
Gloveboxes . 
Consider Recirculating Ventilation System for Energy Savings 

Install Scrubbers and/or Oil Removal 
Oil or Acid is Being Released to the 

Relocate Offices and Laboratories in 
due to Inadequate Ventilation . 

Provide Upgraded Air Sampling System 
and Common Vacuum Sampling System. 

I 
Systems Where Excessive 
Ventilation System. 

Basements and Attics 

with Central Readout 

Improve Effluent Stack Sampling System 

Install Supplied Air Respirator System 

Improve Personnel Monitoring by Establishing a Central 
Checkpoint. 

Upgrade the P.A. System with Alarms 

Relocate Flamable Gas Bottles Outside with Limiting Flow 
Orifices at Introduction to Building. 

Relocate the ItCleanlf Machine Shop, Drafting Group and High . 

Temperature Induction Heating Development Laboratory.to other 
Facilities. 

I 



e 8ClE"IFIC LAWMTOW . 
LQlVERSITV OF CALIFORNIA 

OFFICE M E M O R A N D U M  LCS ALAYOS, NEW MEXICO 87545 
Telephone Ext; 

TO : R. S t a f f o r d ,  H-1, ?Is 503 DATE January 8, 1980 

THBC : R. J. Lopez 

F R C M  R. E. Lucero 

Reviewed/Lab Counsd 

SUGJECT FILTER PLEsLT?I LTGIWDIXG, FE-19 & FE-20, SY-29, TA-3; ES/LJ 6320-3 

SYMBOL ENG- 2-80- 08 

M A i l  STOP 984 

The s u b j e c t  Engineering Study has  been completed and the  scope of 
t h e  work as descr ibed  on t h e  a t t ached  scope s h e e t  is  est imated t o  
c o s t  $2,156,000. 

The e s t ima ted , cos t  exceeds the  $750,000 maxinum pe rn i s s ib l s .  f o r  
GPP p r o j e c t s .  ,Therefore,  Construct ion Line I ten funding w i l l  be  
necessary as t h e  p r o j e c t  is  c u r r e n t l y  scoped. 

1 
I f  you wish t o  pursue t h e  Line I t e m  approach, I sugges t  you 
con tac t  P. H. McConnell f o r  guidance. 

No f u r t h e r  work w i l l  be  done on t h i s  p r o j e c t  u n t i l  f u r t h e r  
i n s t r u c t i o n s  are received.  

flFd-- --=T 
R. E. Lucero 

ENG-2 Engineering S t u d i e s  

REL/TR/db 

cy: G. Waterbury, MS 720 
R. Geoffr ion,  YS 749 . 

A. Cucchiara,  MS 503 
M. Davis,  ?IS 401 

. P. H. McConnell, YS. 124 
. R. DeVore, MS 486 

K. R e a ,  3 s  490 
E. G. Arntzen 
T. Bayhurst 
L. Alexander 
R. Turner 
H. D. O r r  
C. A. Pyburn 
W. T. Eberhardt  (w/o a t t a c h )  
S. Serda ( w / e s t  . on ly )  
E X -  3 
F i l e  
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LOS ALAMOS S C I E N T 1  FIC LABORATORY 
ENGINEERING DEPARTMENT 

U N I V E R S I T Y  OF CALIFORKIA - LOS ALAMOS, NEW MEXICO SHEET NO. 1 

0 F L S H  E E TS- E . S .  OR L.J. NO. 6770 - 7 ST 'TICFT 

E S T  I MATE S UFXA RY 
J06 T I T L E  FILTER PLENL3-f L T G X ~ I N G  DATE 1 / 2 / 7 9  
L O C A T I  OM BLDG. SX-29, W I N  

I 

6 a b t .  152 of cons t ruc t ion  cos t s .  

2. Replace two exhaust f ans ,  conc re t e  

I pads, and f i l t e r  a l e n m s .  Furnish 

and i n s t a l l  two HEPX f i l t e r  banks. 

1 S p r i n k l e r  system c o n t r o l s ,  a i r  lock5 
~ ~~~~ 

b u t t e r f l y  va lves  and dope i n j e c t i o n  

I TOTAL PROJECT ESTIYATE 13i THOESXWS 

I 



ENG-8 COST ESTPATIXG COVER SHEET 

DATE RECEIVZT): / 2// 7 / 7 9  
z?/6 a 

/ I 

DATE C O S L E T D :  / - 
DATE ISSUED: 

TOTAL PROJECT ESTMATE: 2, 14- 4, # 6 0 
J 

ESTDLATING TIHE IX HOURS: k 

LOGGD IN: 

TYPED: 

CROSS REFERENCE INDEX CARD: 

C d p 7 / E 5  
d r Q n  
F / L E  

I 



Attzched is a copy of s t h j c c t  scope of rsork. 
work \+-ill f0llC.i kiter. 

Xic est ina te  of cost  fo r  this 

Please su5xi: any c c A m q t s  on t he  attached sco?e sheets. 

Sic! Serda 
E X - 3  (if E.S./L.J.) 

R. 
R. 

H .  2ea, 
DeVore, 

H - 8 ,  MS 490 
H - 5 ,  MS 486 

i 
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' ReviewWLab C w n a  LOS ALAMOS SC I E N f i F  I C LABOUTORY 
CJliC' / Publicly Releasable ENGINEERING DEPAi?TMENT 

ENGINEERING STUDY REQUEST p i -  

E. s.1 LAB-JOB B 6 320 -3 

d F E - Z O  

E +4/79 
SUBJECT :/F* //Y& f E / 9  

BLDG. # 5% - 3 9  TA- 3 
FOR USING GROUP: 

TYPE OF REQUEST: Memo from 

dated s/2 
r I 

CONTACT FOR DETAILED REQCIiIEMENTS: k e e  

(1) ACTIOK REQ'D: SCOPE OF WORK ESTIMATE SKETCH 

RECOMMENDATION: ANALYSIS DESIGY SLIPPORT 

OTHEi? 

( 2 )  ASSIGKE3 TO: J / ~ r e ~ e  

( 3 )  ENGINEERING STUDY SCHEDULED COMPLETIOK DATE: 8/3//7 9 
( 4 )  PROBLEK OR SCOPE OF WORK (ROUGH): e 

/ 
e m -  

JUSTIF ICATION:  

ENG-2 Engineering Studies 

cy: E. G. Arntzen R. W .  Turner 
W. T.Eberhardt L. F. Alexander 
.T. Roybal T. L. Bayhurst 
L. Martinez File 

- -  ENG-3 - 



TO 

-IHiu! : 

W.3M 

SLlEIJECT : 

SYMS3L : 

H A I L  STOP 

H- 1 -PF- 7 9-7 5 

503 

' I ma requesting that a feasibi l i ty  sP~2.y be perfomed t o  upgrade E-19 
and E-20 f i l t e r  p1enUrr.s t o  house E ? A  f i l t e r s .  
thzt  FE-19 has one bank of M-80 prefilcers a d  one b a k  of CoEtkental 
2000 bag filters. 
Is it feasible t o  restructure the mounting frsiies t o  incorporate E3.4 
f i l t e r s?  If not, what is the estimate2 ccst t o  co;?srrdct cm?lete ne:; 
HEPA f i l t e r  plenum ( 2  stages of E 7 . A  f i l t e r s  and one stage of prefil ters)? 
I would also l i k e  t o  knm the cost of installi?.g Continental 2003 bag 
f i l t e r s  as the second stage of E - 2 C  and lezving the first stage of C-SO 

has been proposed by H -1 several t m e r  i n  the p a t .  
always been cost prohibitive, hoFever, I feel  that  series reconsideration 
should be given a t  t h i s  time. 
tact me. 

It i s  my wderstanclin~ 

FE-20 f i l t e r  plenm has t x o  banys of >I-85 ?refil ters.  

pref i l ters .  _All of t h i s  infomation may alreizdy be a n i l a b l e  since it A 
Apparently, it hzs 

If I can assist you in  any way please con- 

JCG : RGs/mr 

cc: A. Cucchiara, H-1 E-503 
M. Davis, EKG-4 E-750 
J. m e r ,  H - 1  MS-401 
R. Geoffrion, H-1 MS-749 
G. Waterbury, 043-1 MS-740 

. H-1 PF F i l e s  
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6 . Reviewed/LabCwnsd .. Publicly Releasable . 
OFFICE M E M O R A N D U M  

TO W. T. Eberhardt, EX-2, MS-984 
Telephons Ex i .  

June 1 9 ,  1 9 7 9  
GATE 

I 

SUBJECT (2-f~ B U E J I S G  fE-19 and FE-20 FILTER PLEYL?! L . G ? X I I F X  

SYMSZ, EXG-4-79-228 

MA.L STOP 700 

Please i n i r i a t e  an eng ineerkg  study tc upgraze t > e  subject  f l l t e r  
p l e n m s  in SK-29 to honse HETA f i l t e r s  as reaues:ecl i n  the artached 
men3 fron R. G .  Stafford of E-1.  Vince Hall  of ENG-4 w i l l  5 e  avall2512 
to s q q l y  addit ional  i n f c r z t l c n  abocr th2 preseat  sys:en i f  desired.  

LTA : En 

cc: R .  Stafford,  H - l , . M S - 5 9 3  
V .  Hal l ,  EXG-h, MS-558 
M .  Davis, ESG-4, KS-750 
F i l e  

I 



I 

CiXlVERSlTY OF CALIFORNIA 
LOS ALALIOS, NEW MEXICO 8 7 9 5  

Telephone Ext; 
0 F F y  M 0 RAN D U M 

TO : R. S t a f f o r d ,  H-1 ,  5 DATE January 8, 1980 
RWiewWLab Counsel 

TKRU : R. J .  Lopez 

FROM . R. E. Lucero 

SUBJECT FILTER PLEX2! LTGRADIYG, FE-19 & FE-20, SY-29, TA-3; ES/LJ 6320-3, 

ENG- 2- 80- 2 0 
ALTERSATE "A" 

SYMBOL 

MAiL STOP 984 

The s u b j e c t  Engineering Study has  been completed and t h e  scope of 
t h e  work as descr ibed  on t h e  a t t ached  scope shee t  i s  es t imated  t o  
c o s t  $2,332,200. 

The e s t i n a t e d  c o s t  exceeds the  $750,000 maximum pe rmis s ib l e  f o r  
GPP p r o j e c t s .  Therefore ,  Construct ion Line I t e m  funding w i l l  be  
necessary  as t h e  p r o j e c t  i s  c u r r e n t l y  scoped. 

I f  you wish t o  pursue t h e  Line I t e m  approach, .I sugges t  you 
con tac t  P. II. McConnell f o r  guidance. 

KO f u r t h e r  work w i l l  be  done on t h i s  p r o j e c t  u n t i l  f u r t h e r  i n s t r u c t i o n s  
are received.  

9. L/-db 

R. E. Lucero 
ENG2 Engineering S tud ie s  

cy: G. Waterbury, ?Is 740 
R. Geoffr ion,  ?E 749 
A. Cucchiara,  YS 503 
M. Davis, XS 401 
J. Dummer, ?lS 401 
R. DeVore, ?IS 486 
K. R e a ,  ?IS 490 
E. G. Arntzen 
L. Alexander 
T. a ayhur s t  
R. Turner 
H. D. O r r  
C. A. Pyburn 
W. T. Eberhardt  (w/o a t t a c h )  
S. Serda ( w / e s t .  only) 
ENG- 3 
F i l e  

1 



.. - 

. .. 

LOS ALAMOS s t  I ENTI $1 c LABORATORY 
ENGINEERING DEPARTMENT 

UNIVERSITY OF C A L I F O R N I A  - LOS ALAMOS, NEW HEXICO SHEET HI). 1 

E S T I M A T E  SUFlMARY 
0 F L S H  E ETS 

JOB TITLE FILTER PL5Xw U P G X ~ I M G  DATE 1/8/80 
BLDG. SN-29, WIBGS 2 & 3 ,  TA-3 L O C A T l  ON 

Furnish & i n s t a l l  two hepa f i l -  

ter banks, sprinkler system, I 
I controls, a i r  locks, butterfly 1 I 

Y 
valves and dope injection sys te )  

. hoods. 1200000 300000 

TOTAL CONT. TOTA I 

252 

243350 60875 304225 . 

t- 



DATE CO!QLETE3: //e/ e o  
/ 

DATE ISSUED: 

TOTAL PROJECT ESTEL4TE: 2,3- -=, L. Elm 

ESTWi4TISG TIXE IN BOURS: d- 

LOGGED IN: 

TYPED: 

CROSS REFEREXCE Ih?)EX CARD: 

I 

I 



I 

I 

SCOPE OF W O 2 K :  

A t t a c k !  is 2 CGFY of sub jcc t  
work \iill f0llc.i i a x r .  

s c q e  of work. Thc cstixate of cost for tkis 

Sid Serda 
E N G 3  (if E.S./L.J.) 

cy whY.::lck: 
Bill Pelzer 
- 

K. 
I 
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I 
R e v i e m b b  Cgund 

E. S . /  L A 3  JOE B 4 320 -3 

LOS ALAMOS sc I E N ~ I F  I c LABORATORY 2 .  < -  7 
pdRpEble ENGINEERING DEPARTNENT lU *7 W ' c  I /  

E 6/2{/79 
SUBJECT: r' A/ / er &+e - f E e  

E N G I N E E R I N G  STUDY REQUEST ? ; - . S  

+f F € = Z O  
BLDG. # 5% - 3 9  TA- 3 

FOR USIN-S GROYP: cH 
T Y P E  OF REgUEST: Memo f rom 

dated 5/s9/79 r , 

COKTACT FOG D E T f i I L E D  REQUI8EYENiS:  

ACTIOK R E Q ' C :  SCOPE OF W32K V ESTIMATE SKETCH 

RECOMVENDATIOti:  A N A L Y S I S  DES I G S  SUPP3RT 
I 

OTHER 

A S S I G N 5 9  TO: prm 

ENGINEERING STUDY SCHEDULED COM?LETION DATE: 

- 
8/3//7 9 

PROBLEM OR SCOPE OF WORK (ROUGH) : e 
A / 

I 
J U S T I F I C A T I O N :  

ENG-2 Engineerjng Studies 

cy: E. G .  Arntzen R .  W .  Turner 
W. T.Eberhardt L. F. Alexander 
T. Roybal T. L. Bayhurst 
L. Martinez File 
rue-? dP l h e e m  
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70 

SL13JECT ' 

5 Y M 5 3 L  : 

WAIL STOP 

OFFICE M E M O R A N D U M  
I 

DATE ?\'-,- Id) 29, 1975 Vince Hall, ENG-4 MS-55s 

H- 1 -Pi - 7 9- 7 5 

503 

I ai requesting that a feasibi l i ty  stuzy be p e r f o n d  t o  U?gi&e E - 1 9  
and E-20 f i l t e r  p1enw.s t o  house E?.& f i l t e r s .  
that  FE-19 has one bank of M-80 pref i l ters  an? OX k f k  of CcntLrtoxal 
2000 bag f i l t e r s .  
Is it feasible t o  r e s t r x t u r e  the notmting fraxes t o  incorporate E F A  
f i l t e r s ?  If not, what is the estimteZ ccst t o  constrr lct c c q l e t e  ne:.; 
HEPA f i l t e r  plenum (2  stages of EF.4 f i l t e r s  an2 one stage of pief i l tsrs)?  
I would also l i ke  t o  know the cost of installing Contineritzl 2023 bas 
f i l t e r s  as the second stage of FE-2C and leaving the first stage of hi-80 
pref i l te rs .  _MI of t h i s  i d o m t i o n  nay already be a\rai?able since it 
has been proposed by H -1 several t k e s  i n  the p u t .  
always been cost prohibitive, however, I feel  that serio--ls re cons id era tic^ 
should be given a t  t h i s  t h e .  
tact me. 

I t  i s  x y  uderstan2L:z I 

E - 2 0  f i l t e r  p l e z x  has tm b a n k  of prefil ters.  

. 

Apparegtly, it has 

If I can assist you i n  any way please con- 

I 

JCG : RGS/mr 

cc: A. (Ircchiara, H-1  E-503 
M. Davis, EKG-4 fuls-750 
J. Amuner, H-1 KS-401 
R. Geoffrion, H-1 MS-749 
G. Waterbury, OB-1 MS-740 
H-1 PF F i l e s  
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MA:L S-OF 700 

. 

TO 

FROM 

SUBJECT 

SVWEi3 -  

W .  T .  Eberhardt, E X - 2 ,  MS-964 DATE 
June 1 9 ,  1979 

ES.5-4- 7 9 - 2 2 6 

Piease i n i t i a t e  a3 engineering s:udy to upgrade the subject f i l t e r  
plecuns i n  SEI-25 t o  house HEPA f i l r e r s  as recueszsd i n  the artache? 
me33 from R .  G. S t a f f o r 6  of E-1. 
tc sup?ly -addit iqnal  i n f o n a t i o n  about the presen: systex if destred. 

t'inse Hal.1 cf ESG-6 w i l l  5e a v a i i a b l e  

LFA : n?n 

cc: R .  Stafford,  H-1, MS-503 . 

V. Hall, ESG-4, MS-558 
M. Davis, ESG-4, HS-750 
F i l e  



I 

.. 
TO 

FROM 

SUBJECT 

SYMBOL 

MA;L STOP 

CRB-11 

756 

You asked me t o  take a good look a t  the CMR Building and make 
recomndations for  modifying and upgrading i t  so that  i t  will be 
more nearly i n  l ine  w i t h  today's concept of such a building design. 
This upgrading should  make'the f a c i l i t y  acceptable for working small 
quantit ies of p l u t o n i u m  for the next 30 years. 

I t  was 
completed i n  1952. 
state-of-the-art design and wzs an example for  similar f a c i l i t i e s  a l l  
over the world. The services are s t i l l  functioning very similarly t o  
the original' design w i t h  no major changes except .for the addition of 
higher quali ty exhaust f i l t r a t i o n  on three of the wings and the addi -  
t i o n  of a hot ce l l  wing. 

What has changed radically is the concept of design today as com- 
pared w i t h  1950, and the use of the f ac i l i t y .  
crowded, offices have been converted t o  laboratories and the a t t i c -  and 
basement, which was never designed w i t h  adequate ventilation, i s  being 
used fo r  work areas and offices.  

Design planning was s tar ted on the CMR Building i n  1948. 
A t  the time i t  was designed i t  was the l a t e s t  

Laboratories are over- 

Steps need t o  be taken t o  reduce the overcrowding; provide higher 
quality services and t o  the extent possible reduce the potential for  
spread of contamination from the laboratories and t o  the environment. 

. .  
Recomn da t i ons : 

In r a k i n g  the following recommendations I have not attempted t o  design 
them or  make an estimate of the i r  cost b u t  only t o  ascertain their need 
and feasi b i  1 i ty. 

Determine what operations are  being carried out i n  \.!ing 3 that  
are the cause o f  the h i g h  stack counts and relocate them to  
wings  which have upgraded exhaust f i l t r a t ion .  

1. 
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2. B u i l d  a new b u i l d i n g  nor th  o f  the ClYR bu i ld ing ,  o u t s i d e  of the 
s e c u r i t y  a rea ,of  such a s i z e  and w i t h  adequate s e r v i c e s  t o  house 
a l l  work now being  done i n  CMR Building which  does n o t  require 
such a high q u a l i t y  f a c i l i t y  w i t h  two levels o f  s e c u r i t y .  
could include such work a s  
d r a f t i n g ,  h i g h  temperature  induct ion  hea t ing  development, and 
o the r  experimental  work no t  involv ing  r a d i o a c t i v e  ma te r i a l s .  
Such a f a c i l i t y  could be o f  normal-U.B.C. cons t ruc t ion  a d  of  a 
s i z e  the w i d t h  and l eng th  o f  two existing wings. 
services modi f ica t ion  t o  be recommended f o r  the CMR B u i l d i n g  
could be s i z e d  t o  include this b u i l d i n g .  
W i t h  this bu i ld ing  b u i l t  and occupied, an o r d e r l y  r e h a b i l i t a t i o n  
and r e l o c a t i o n  could be made o f  CMR B u i l d i n g  t o  minirr,ize opera- 
t i o n a l  ' s h u t  down. 
Redesign and r e c o n s t r u c t  the HVAC system t o  provide p o s i t i v e  

T h i s  
machine shop, .engineer ing design aRd 

Rany of t h e  new 

3. 
pressure d i f f e r e n t i a l  con t ro l  t o  a s su re  t h a t  a i r  f lows a r e  from 
zones o f  ieast  Contamination t o  zones o f  g r e a t e r  contamination. 
a .  To the e x t e n t  p o s s i b l e ,  do away w i t h  a l l  hoods and r ep lace  

* them w i t h  glove boxes so t h a t  a s e p a r a t e  glove box v e n t i l a -  
t i o n  system can be e s t a b l i s h e d .  
ros idn  r e s i s t a n t  duc t  work, sc rubbers  and add i t iona l  HEPA-  
f i l ters.  Such a system "Zone 1"  could be opera ted  a t  low 

T h i s  would r e q u i r e  new cor- 

f lows,  a once-through system w i t h  the glove boxes a t  -0;G t o  
-0.8in. o f  water  t o  the o u t s i d e  of the bui ld ing .  
All o f f i c e s  should be r e l o c a t e d  from the l abora to ry  a r e a s  so 
t h a t  a "Zone 2" o r  work a r e a  v e n t i l a t i o n  system could be 
provided i n  the l abora to ry  a rea .  
system w i t h  about  seven a i r  changes/hr w i t h  about 10% make up 
and bleed o f f .  
be provided in the r e c i r c u l a t o r y  system t o  keep the a i r  c lean 

and equipment requirements.  
a t  about  -0.2in. of water  t o  the outs ide .  

f o r  the o f f i c e s ,  c o r r i d o r s  and locke r  rooms. 

provided w i t h  o u t s i d e  f i l tered condi t ioned a i r .  

b. 
I 

' This  could be a r e c i r c u l a t i n g  

HEPA f i l t r a t i o n  and hea t ing  and cool ing  should 

. and provide necessary  temperature  con t ro l  f o r  ope ra to r  comfort 
T h i s  system could be maintained 

c. An a d d i t i o n a l  "Zone 3" v e n t i l a t i o n  system sould be provided 
T h i s  could be . 

I t  could be a 
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r e c i r c u l  a t i n g  system f o r  energy conserva t ion  and could 

d. 

4. 

5. 

6. 

7. 

8. 

9. 

provide the makeup a i r  f o r  the "Zone 2" system. T h i s  system 
should be k e p t  a t  -0.1 i n .  o f  water  t o  the ou t s ide .  
A fou r th  o r  "Zone 4" v e n t i l a t i o n  system should be 'provided f o r  
the Adminis t ra t ion Wing. 
system f o r  energy conservat ion.  
t a i n e d  of about  +0.1 i n .  o f  water  t o  the ou t s ide .  
Construct  a new u t i l i t y  b u i l d i n g  west o f  CXR b u i l d i n g  t o  house 
r e f r i g e r a t i o n  compressors and water  o r  a i r  condensers t o  provide 
c i r c u l a t i o n  co ld  water  (about  42' - 44' F) f o r  process  cool ing  
and t o  provide the HVAC cool ing  thoughout the b u i l d i n g s .  This  
would al low the removal o f  a l l  the evapora t ive  c o o l e r s  and their  
replacement w i t h  dry f i l t e rs  w i t h  hea t ing  and cool ing  c o i l s .  
T h i s  u t i l i t ;  bu i ld ing  could a l s o  house a i r  compressors an! clean 
up systems t o  provide instrument q u a l i t y  a i r  f o r  v e n t i l a t i o n  con- 
t r o l s  and f o r  process  use. 
A new a i r  sampling system should be provided f o r  a l l  the l abora to ry  
areas, the v e n t i l a t i o n  system, and the exhaus t  s t acks ;  Central  
blowers should be i n s t a l l e d  and p iped  t o  a l l  the a i r  monitoring 
systems 
Health monitor ins t rumenta t ion  should be provided throughout  the 
f a c i l i t y  so the ope ra t ions  can a s s i s t  i n  detecting contami'nation. 
Other ins t rumenta t ion  should be provided 'as necessary f o r  monitor- 
i n g  the f l o o r s  and f o r  i s o k i n e t i c  sampling o f  the exhaus t  s t acks .  
A c e n t r a l  manned r a d i a t i o n  moni t o r i n g  checkpoint  should be es t ab -  
l i s h e d  t o  assure t h a t  no Contamination l eaves  the l abora to ry  areas .  
Building-wide h e a l t h  s a f e t y  rules should be e s t a b l i s h e d  and enforced. 
Considerat ion should be given t o  add i t iona l  i n s u l a t i o n  on the roof 
and wa l l s  t o  reduce the energy l o s s e s  and condensation t o  make- the 
bu i ld ing  more comfortable.  The perimeter hea t ing  system should be 
r e a c t i v a t e d .  
Worn -and corroded house vacuum systems should be rep1 aced t o  provide 
adequate wet and dry house vacuum. 
E x i s t i n g  gas b o t t l e  system throughout the p o t e n t i a l l y  contaminated 
f a c i l i t y  should be rep laced  wi th .house  gas system w i t h  l i q u i d  de- 
wars o u t s i d e  the b u i l d i n g  a s  a gas source.  

Tnis  should be a r e c i r c u l a t i n g  
T h i s  system should be main- 

. 

t o  provide necessary  sampling a i r  f lows. 

. .  
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10. The'existing circulating h o t  water system for heating should be 
inspected t o  see i f  i t  i s  s t i l l  adequate,or i f  a new central' c i r -  
culating h o t  water system should be included i n  the new u t i l i t y  
b u i  1 d ing .  
The electr ical  supply t o  the building seems to  be very adequate 
b u t  the lower voltage distribution systems are not. 

' and distribution centers should be estabiished t o  handle the new 
design requirements. 
Many of the experienced people in'CMii. Building are  appioaching 
retirement age. 
future should be made as soon as possible so tha t  t he i r  wealtn .of 
experience will n o t  be lost .  
Consideration should be given t o  ins ta l l ing  handicapped fac i l - i t i es  
dur ing  upgrading.  . 

11. 
New transformers 

12. 
If possible general and specific plans for  the 

13. 

w DM/ VIIKJ 
cc: R. Bradshaw, ENG-DO, MS-624 

File . 
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H-5 52-76 (K571) 

I%PLACE TESTIIVG, FILTEZ SYSTEif FE-19, S!%29, WING 3 

FRC.U 

SvMeOL 

S"&ECT 

On January 18, i982, H-5 conducted an. in-place f i l t e r  t e s t  of systen 
Tne t e s t s  were conddcted FE-i9,. s i tuated in wing  3 o f  the CMR w i l d i n g .  

as  part  o f  t h e  ongoing program t o  monitor tne in tegr i ty  of the f i l t e r  
sy s tein. 

Tile in-place t e s t  consisted of challenging the en t i r e  f i l t e r  stage 
with Di-2-Ethylnexyl Phthalate ( D E H P )  aerosol,  which has a count mean 
diameter between 0.20 and 0.25 pm. 
aownstream of the f i l t e r  s tage were accoinplished with a near l inear  
read-out, forward l ight-scattering photometer, and a laser  fluorescent 
par t ic le  spectrometer. 

corn pa r i so n . 

The aerosol neasurernenx upstrean and 

2 

Listed below are  the t e s t  r e s u l t s  fo r  1979 th rougn  1932 for -your  

Date - i.le tnod of Detect i or1 

1982 Pnotometer 

1981 Pno t onet er 
1980 Pnotometer 
1Y79 Pnotometer 

*1982 Laser Spectrometer 

Efficiency (Percent) 

26.0 
17.3 
71.2 
84.7 
29.3 

*Tne laser  spectrometer i s  considered t o  nave a bet ter  s ens i t i v i ty  and 
accuracy i n  aerosol detection as  compared t o  the l ight-scattering 
photometer. 

In #arch of 1980, H-5 reconnended t h a t  s teps  be taMen t o  upgrade tne 
in tegr i ty  of the f i l t e r  system. 
systen, by nating tne aerosol 95 f i l t e r s  t o  the exis t ing frame w i t h  2TV 
s i l icone  material. This procedure was considered necessary Decause the 
f i l t e r  clamping devices had rusted conp1.etely o f f ,  and the plenum frame 
was i n  a deteriorated condition. Inspection of a l l  tnese components on 
January 21, 1982, by H-1 and H-5 indicated tna t  the temporary measures, 
such as tne s i  1 icone material ,  had deteriorated creating leak paths around 
tne f i l t e r s .  
practices,  because such seal ing materials invariably f a i l  from exposure t o  
a combination of environmental conditions encountered in high-efficiency 
exhaust systems. 

H-1 and H-5 agreed t o  temporarily f i x  the 

The  use of s i l i cone  adhesives i s  contrary t o  acceptable 
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H-5 i s  unaware of any Departnent of Energy c r i t e r i a  t ha t  i s  applica3le 
t o  aerosol 95 type f i l t r a t i m  for plutonium or hazards equivalent t o  
plutonium aerosols. 
expected from a new aerosol 95 f i l t e r  i s  85 percent wnen.tested’witn a 
0.3 p m  DEHP aerosol under ideal conditions. The niinirnum acceptzble 
e f f i c i ency- fo r  a nigh eff ic iency par t icu la te  f i l t e r  (HEPA) i s  9 9 . 9 7  
percent. Tnerefore, H-5 cannot c e r t i f y  the aerosol 95 f i l t e r s  for  use 

Tie maximdin efficiency tha t  can be reasonaoly 

. witn plutonium 

JO/bV . 

CY: Jesse Aragon, H-DO (228) 
James Rein, CHS-1 (740) 
Jerome Duiiuner, H-1 (229)  
Rayaond Zinkowsk‘i, ENG-4 ( 7 5 0 )  
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TO 

O F F I C E  M E M O R A N D U M  .- I - 
rrome! @. hriuner, H-1 Group Leader CATE 

1 .  

In earIy 1971 plans %ere in i t i a t ed  t o  upgrade the ven t i l z t ionsys t em far  
Kings 2 ,  5 and 7 'in the OR Suilding. 
s t a n t i a l  quaintities of p lu tonim a id  the project ,  upon cowletion, would 

These wk.gs Fere those haxlling s95- 

.-. .. . operatibns king. The upgrading involved h a l l i t i o n  o'f t& (2) banks of - -  .a- ' . 

EP.4 filters i n  ser ies  Kith an *stream p r e f i l t e r .  m e  1 shoxs the yearly 
eff luent  from Kings 2 ,  5 ard 7 from 1953 throug5 1979. Xoce that  the f i l ter  
upgrading wzs completed in l a t e  1973 f o r  Wing 2 and ear ly  1974 for  Kings 5 
and 7. The HEPA f i l ter  Lpgrade did, i n  f ac t ,  have a significax inpact on 

. the t o t a l  plutonium released t o  the environment from M L  f a c i l i t i e s .  

the build-up of acids used i n  dissolution processes through the wing. The 
majority of the water mist is  then remved by the demister upstream of the 
p re f i l t e r s .  Water collected by the demister drains in to  a 
plenun w h i c h ,  i n  turn,  drains t o  the acid waste sewer l ine .  
2GOD f i l t e r s  are "bag fiperg and h v e  a published efficiency of 85% h i t h  
a 0.3 gn dioctylphtkalat ,~gg so l .  
i n  Ellis plenm pr ior  t o  July,  1976. 
1971 stack E - 1 9  bas been the major release point for  plutonim. a t  LSL as 
indicated i n  Table 2. 

Releases from FE-19 began t o  increase during the mr,th of February, 1979, 
as shom i n  E Q g .  
the en t ' re  bank of f i l ters was changed i n  early hlarch. During the f i l t e r  

low.gra& f i l t e r  media. 
place i f  the vent i la t ion system associated with FE-19 fai led.  

A similar f i l t e r ,  ..krosolve 95,  was used 
Since t h e  beginriing of  calendar year 

- 
Two of  the f i l t e r s  had actually tom, and consequefitly, 

changej 4- low hzs reversed from E - 1 9  t o  the FE-20 plenum which contains a 
This flow diversion would a l so  automatically take . 

- -.- 
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€WF uranim operations from the north s ide of Wing 3,  however, during this 
flox reversal 143 P C i  of  plutonium was released fmm the E - 2 0  stack. 
After the f i l t e r  change the DOP tests p e r f o m d  by E-5 revealed an a7prox- 
inate 805 efficiency for  the en t i r e  FE-19 f i l t e r i n g  systex. Although the 
f i l t e r  change resulted i n  a decrease i n  Pu eniss iom f o r  three (3) months, 
there a7peared t o  be a gradual increase fo r  the following s i x  (6) months 
(June t o  Xoveder, see Figure 1). OB-1 aanagement assured H-1 t b a t  there 
were EO chaqges i n  the i r  operations during t h i s  period d-iich would resu l t  
i n  ar~ increased release of act iki ty .  
i n  January, 1980 weekly stack disc!!arges fron FE-19 were relat ively low, 
hoxever, increased concentrations weremeasuredafter that date. Table 3- 
which gives the FE-19 1980 discharge results t o  date, indicated a graduzl 
increase i n  discharge. -4s a result of the noted increase the FE-19 f i l t e r s  
were DOP tes ted by H - 5  i n  early February and results indicated the bank 
efficiency was only 29.3%. Duct samplers are  being ins ta l led  a t  various 
locations of the glovebox process exhaust of Wing 3 t o  a t t e q t  t o  identify 
the or igin of the high releases. 
be changed on Flarch 5, 1950. h r i n g  the F e b r u a ~  1‘390 f i l t e r  efficiency 
tests,representarives fmx H - 1  a id  H-5 entered the f i l t e r  plemm to  observe 
the in tegr i ty  of the system A menorandm from John O r i t z ,  H-5, l i s t e d  the 
condition of the f i l t e r  system as follows: 

From Deceder 1979 t o  the seccnd xeek 

In addition, a l l  the E - 1 9  f i l t e r s  K i l l  

1. Sone of the f i l ters are  c q l e t e l y  plugged. 

2 .  

3. 

The fi l ters are not prcperly secured t o  frame. 

F i l t e r  clanpiiig devices are nissing for  a l l  f i l t e r s .  
1 

4. 

5. 

Accumulation of rusty debris throughout the f i l t e r  plenum. 

Xoticeable deterioration of f i l ter  holding frarre. 
1 

6. Soticeable4 =4&L-$fd”””Q . . t  

In June, 19?9 H-1  requested that  a study be done 5y EL’G-2 t o  estimate the ccst  of-  
replace3ent o r  qg rad ing  of the existing two f i l ter  plenrrms i n  King 3 t o  
acco,mdate tho banks of HEFA f i l t e r s .  
a lso suggestez by H-1 which would al lox for  separate E P A  f i l t r a t i o n  for  
the off ices  of King 3 as vas done i n  Wings 2 ,  5 and 7 i n  1974. 
estimat$were 32,155,000 aim! $2,332,220,  respectively. 

nis section provides a c o n t e h f  environmental information ir which to  
judge the significance of the airborne p lu tcn im releases from M L ;  specif-  
i ca l ly  the increase i n  exissions observed frorn O W  i n  1979. DOE regulations 
require adherence t o  the “.As iow .4s Practicable” (XAP) principle i n  re la t ion 
t o  enissions of radioactivity.  wera t iona l ly  this means emissions are t o  be 
controlled t o  levels producing effects no more than Radiation Protection 
Standards permit and as much below those levels as achievable within tech- 
nologic and economic bounds. 
denonstrated tha t  LASL airborne plutonium emissions have resulted i n  vir tual ly  

h additional ”Alternate A’’ plan was 

R e  i n i t i a l  

hvironmental monitoring over the years has 
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unlneasureable effects ,  4 to  5 orders of mgnitude below staxhrds in  recenr 
years. A 100-fold reduction in airborne plutonium emissions between 1972 
and 1977 was achieved by a several million dol lar  cost  and was considered 
an outstaqding e f fo r t  consistent with the ALV principle.  

a?pears unacceptable. 

Emever, t?x fill context of the .LA? princi?le should be considered. 
Awp principle enbraces ai i;;Dlied philosop!y of overall  cosr-effectiveness 
and a concomitayt desira5il izy to  mxia ize  marginal bezef i ts ,  i .e .  to  
ac!ieve the greatest  reduction i n  adverse e f fec ts  f o r  a given eqendi ture .  
Thus i t  is  necessary to  m&rsta.xil the h o m  ef fec ts  of a l l  LSL eaissions, 
including plutonium a;ld other radioactive materials. 

Thus, a IO-fold. 
. --increase i n  1979 over 1978, with 02 Wing 3 accounting fo r  98% of the t o t a l ,  

1 

The 

Fro2 a perspective of enviromental corsequences there are  ' two izportant 
faczs : Fi r s t ,  enrironnental measurernents indicate the MSL airborne plu- 
t o n i m  eizissioris, even with the increase dwing 1979, have caused no 
s t a t i s t i c a l l y  s igzif icant  increase i n  o f f - s i t e  arrinient a i r  concentrations 
over those due t o  worl&,~i& fal lout .  Second, other LASL airborne emissions, 
though well within standards, cause measureable increases i n  ainbient radio- 
ac t iv i ty  concentratiori as well as measured and calculated doses to  occyie2 ,  
o f f - s i t e  locations as much as several hundred times greater tha? the nax~31m : 

--. ., . ._ theoretically a t t r ibutaSle  t o  plutonium. 

We believe tha t  management m u s t  consider these two conclusions regarding 

. ._ 
:. : 
-. . 

. environmental consequexes of LASL airborne exissions along with potential .  
iqrovenefits t o  occupational radiation conditions, engineering feas i3 i l i ty ,  
qnd economic aspects i n  order t o  reach'a somd conclusion regarding the 
ordering of p r i o r i t i e s  and deternining levels of e f for t  appropriate t o  
futgre reductions of p lu tonim ani other radioactive eiiissions frorn LaL. 

Z-.e strength of our conb5ction i n  the tw major enviroxiental conclusions 
was based on a review m d  analysis of a large amunt of data. 
interferecces lead i ig  t o  t,he cor.clusions a re  s m a r i z e d  belcd- and followed 
by a discussion of the data. 

Fram a national perspective there are t?nio main conclusions: 

. 

The basic 

1. There has been no masureable difference ii &ual average airborne 
plutonium concentrations outside the LSL bounery c0mpare.d with 
kasurements made i n  other par t s  of the country based-on data 
from 1371 - 1979. 

2 .  E s s i o n s  of airborne 
were 1/10 t o  1/100 as 
f a c i l i t i e s ,  a ~ d  10 t o  
f a c i l i t i e s .  In 1979, 

Flutoniun fron LSL durirq 1977 a.12 19'9 
rnucki as the releases from three other DCE 
2 5  t ines  as much as those of two other 
when LGL enissions increased ovefi?748 

releases by about a factor  of .lo, the corrparison is  expected t o  
show LASL emissions ranging f r o m  about 0.15 t o  1.0 times the 
higher emissions and 100 t o  200 times the lower emissions. 
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From a local perspective there are  s i x  main points:  

1. 

2 .  

3. 

4.  

5. 

- 6. 

No measureable difference bemeen regional, perimeter, and on- 
s i t e  annual average airborne 2 '  'Pu concentrations occurred during 
the period 1971 - 1979., i . e .  no apparent correlation between 
average air3orne 2 '  'PU concentration and emissions even t5ougi: 
emissions decreased Sy two orrkrs of mgnitude betweer. 1971 azd 
1975, ard then increased by oze order of magnitude betlceen 1978 
and 1979. 

Increased PU emissions during 1979 proSably c o n t r i h t e d  t o  sone 
individual a i r  s a p l i n g  s ta t ion  mixinun airborne Fb concentrations 
during i idividual szmpling periods, but there is no overall cor- 
re la t ion  s7a t ia l ly  to  temporally with released-from any outside 
ident i f iable  source. & .  

&..-5iI ---. - 
One on-,site a i r  sa+ling locationkhi; shvm consistently elevzted 
airborne 
o?eration (1976-19792, which i s  proba5ly a resu l t  of localized 
res-spmsion rather  tht stack emissions. 

' 'Pu concentrations d u r h g  i t s  four -year period of 

The maximum calculated o f f - s i t e  ? lu tonim lung doses i n  1979 Kere 
a5out 0.008 mrerr., o r  0.0005% of the Radiation Protection StanhrO. 
This dose i s  about 0.008% of the 100 mrem/yr lung dose due t o  . 

natural  airborne radioactivity as estimated by the KRP: 

Airborne emissions ["C, 135, l50) and direct radiation froin one 
f a c i l i t y  resulted ,iq maxixm. individual whole body doses based on 
d i rec t  neasurements &ring 1978 mad 1979 
and 1090 times greater thaii possible lung doses fron a i r b o n e  h: 
m d i a t i o n  L?rotectior. Standards permit lung doses 3 t ines  as mch 
as whole body doses.) 

Other airborne einissions from LGL f a c i l i t i e s  cause consistently 
measurea5le increases above regional background airborne corxen- 
t r a t i o x  ( S O ) ,  o r  theoret ical ly  calculable increzses i n  concez- 
t ra t ions  (".Ar), xhich t rans la te  i n t o  probable maxhm individxal 
hhole body doses between 1 0  and 100 times greater t h a i  possi5le 
lune doses from airborne Pu. 

that were between 100 

4 

P ~ S C L ~ S I ~  E 4  Qa/tac; 
Ta5le 4. 
i n  other par t s  of tke country K i t h  long periods -of record are  presented fo r  
conparison h i t h  the LASL monitoring network group averages. 
fron other par t s  of the cour,try show the same pattern.  
average fron a USL nethark group w?-ich i s  a t  a l l  d i f ferent  f r o m  the nation- 
w i d e  s ta t ions  is  the On-Site Groq average f o r  1976, and this i s  at t r ibdtable  
t o  individual measurements at  the TA-54 location. 
are  of par t icu lar  significance because there was essent ia l ly  no s p r h g  dom- 
mixing of mrl6hide fa l lou t  from the stratosphere to  the troposphere resul t -  
ing i n  low annual averages and optimizing the poss ib i l i ty  of seeing locally 
deviations from t h e  worldwide pattern.  

Data frox three s ta t ions Fhich o f f i c i a l ly  re?ort t o  the DOE W L  

Measurenents 
The only amual 

The years 1976 an? 1979 

_ I  
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k t a  on plutonim emissions a re  presented i n  the bottom portion of the 
table .  ?he data on L4SL enissions from 1971 through 1979 show the decline 
i n  emissions 5y a b u t  two orders of magnitude between 1971 and 1977. Wit5 
the exception of  the 1976 Ck-Site Group average, discussed above, t h  re is  
no a p a r e n t  correlation with the airborne concentrations of 239Pu. IData 
on Pu, not presented in the table ,  a re  much less  extensive on a nation- 
wide basis ar.d more u-icertain. The 239Pu concentrations measured by LGL 
were sonewhat higher than ,  but s t a t i s t i c a l l y  not different.from, &ita 
measured elsewhere i n  1971 - 1973. 
those years Were the same both on and off s i te  fur ther  sqqor t ing  the in -  
ference of no local influence even during the years when emissions were a t  
a maxinur~,, 

The 1979 data a re  a special in te res t  because of both the increased C\X 
releaseJ'anc! the low fal lout  background. 
s ta t ion  groups show no s t a t i s t i c a l  difference. 
ence cf the perimeter and regiozal averages, a5out 3 aCi/m-, would result 
ir. a calculated lung dose of a5out 0.001 nrem/).r XXch is  a3out 7 x le-' 
percent of t5e Radiation Protection Standard. 

Emissions fron several other IDE facil i t ies during 1977 and 1978 are  present- 
ec! fo r  compzrison a t  the bottoin of the taSle. 
s i t e  mnitor ing reports,  s i t e  inpact statements, and the EPA re?ort on razio- 
acti\rity as a potent ia l  carcinogen. 

Eirrure 2, shows a graphic conparison of the t h e  sequence of the enissions 
frm 81fi and the airborne concentrations of  2'gPu as meastr:-s: during the 
5 sazpling periods of 1979. 
f o m t i o n  presented there a re  only a few important patterns t o  note. The 
most significaqt aspect is  the cozparison of second aqd fourth q u a c e r  b t a .  
During the  second quarter the g r o q  averages were higher than during the 
fourth quarter by factors  of about 7, yet during the secon?. quarter the 
t o t a l  emissions tiere 1o:fer than duri-ig the fourth quarter by a factor of 
a5out 23. Both p e r i m t e r  and on-si te  individlual s ta t ion  maxima were higher 
during the second quarter  tha? during the fourzh quarzer fur ther  i n d i c s t i q  
that the overall  pat terns  a re  donhated by wmldcide fal lout .  

Patterns during other s q l i n g  periods are  less  c lear  largely because there 
is more var ia5 i l i ty  bev'een s ta t ions.  I t  is possible t o  infer  tha t  so= of 
t5e v a r i a j i l i t y  and individual s ta t ion  maxima are a t t r ibutable  t o  the in- 
creased enissions from OR given the vagaries of corplex t e r r a in  metemlogical 
t r a q m r t  &-id the f ac t  that  single,  sub-nicron par t ic les  coulr! account for. 
the t o t a l  ano*mt of 299Pu found on sa-rnpling f i l t e r s .  
tempered by the fac t  tha t  there is  no cons i s t ene  between t5e periods. 
is evident by t racing the measured values a t  several of the s ta t ions which 
exhi5ited.group maxima during one period but xere quite low during other 
periods. 
showed higher than g r o q  average values during the second and fourth sanpling 
periods but below group average values during the other three periods and 
do not apparently correlate  with the changing pattern of OR releases. 
These ~ W Q  stat ions are the closest  o f f s i t e  s ta t ions to  D4R. 

2 a 5  

The 2 3 E  Pu concentrations measure2 &.ring 

The amual averages for  the 
Even the aqparent d i f f e r - .  

Tile data were taken from 

hhi le  there is  a large amount cf detailed in-  

Ikwever,  this m u s t  be 
Ris 

Good examples are  the 48th Street  and Royal Crest stations.  Both 
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Table 5. 
of t r i t i a t e d  water va7or WO) during the  years 1977-19'79 are presented 
fo r  conparison. Vihile there i s  considerable var iab i l i ty  i n  the data, it 
is  evident tha t  there is  a very consistent pattern of the On-Site s ta t ion 
group being about 4 times higher thaq the regional group, Kith the p e r i x t e r  
s ta t ion  average f a l l i ng  in between. ?l?e inference is tha t  U S L  f a c i l i t y  
emissions of tritium and/or t r i t i a t e d  \carer va?or are  having a d is t inc t  
aqd readily measureable effect  on the levels of t r i t i a t e d  m t e r  va?or i n  
the 1;icinity of the si te.  The levels a r e  s t i l l  low, about 0.002% of the 
Radioactivisy Concentration Guic!e in the case of the 1979 ?,eri=ter 
s t a t ion  average, f o r  exanple. See discussion of Table 6 regarding 6oses 
a t t r ibutable  t o  these levels.  

The annual averages fo r  the sanpliqg network g r o q s  measure!xnts 

Table 5. n.is table  ?resents a summry of the X a x i m  Individual Doses 'as 
given i n  t k  axma1 surveillaxice reports t o  proL5de a context of inferred 
e f fec ts  & ~ e  t o  the various L4SL eniss iom. The foo+Lnotes t o  the table are 
i q o r t a n t  es2ecially i n  that  they indicate the degree of conservatism 
(pessimisa) i n  the est inates .  
conservative a s s q t i o n s ,  the maxinun o f f - s i t e  lung dose potentially aztr ib-  
'utable t o  plutonim emissions is consistently smaller than  hole body doses 
a t t r ibutable  t o  or measured from other emissions. In ?ar t icular ,  even with 
increased emissions during 1979, the lmg dose at t r ibuta5le  to  p l u t m i m  
emissions is  a3out the sa* as fo r  1978 and i s  about 0.3% of the ahole 302y 
dose Sased on direct  TLD ineasurements a t t r ibutable  t o  activated a i r  isoto?e 
enissions. 

The basic conclusion i s  tha t  even give2 
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Reviewed/Lab Counsel . 
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TO W.  J. Maraman, CMB-DO, MS-756 

F R 3 M  . W. D. HcNeese f$lic>Rela=&bb 

S ~ S A X T  Upgrading CEIR B u i l d i n g  

. You .asked m t o  take a good look a t  the CMR B u i l d i n g  and make 
reconmndations for  modifying and uparading i t  so tha t  i t  will be 
more nearly i n  l ine  w i t h  today's concept of such a b u i l d i n g  design. . 

This upgrading 'should make the f a c i l i t y  acceptable f o r  working small 
quantit ies of plutonium for the next 30 years. 

Design planning was s tar ted on the CMR B u i l d i n g  i n  1948. I t  was. 

I 

completed i n  1952. 
state-of-the-art design and was an example for  similar f a c i l i t i e s  a l l  
over the world. The services are  s t i l l  functioning very similarly t o  
the original design w i t h  no najor changes except fo r  the addition of 
higher quali ty exhaust f i l t r a t i o n  on three of the wings and the addi- 
tion of a hot cell wing .  

What has changed radically i s  the concept of design today as com- 
- pared w i t h  1950, and the use of the f ac i l i t y .  

- . crowded, offices have been converted t o  laboratories and the a t t i c  and 
basement, which was never designed w i t h  adequate ventilation, i s  being 
used f o r  work areas and offices.  

quali ty services and t o  the extent possible reduce the potential for 

A t  the time i t  was designed i t  was the l a t e s t  

Laboratories are over- 

Steps need to  be taken to  reduce the overcrowding, provide h i g h e r  

spread of contamination from the laboratories and t o  the environment. 

Recotmen da t i on s : 

In making the following recotmendations I have not attenpted t o  design 
them or  tiiake an estimate of t he i r  cost b u t  only t o  ascertain the i r  need 
and feasi bi 1 i ty.  

Determine w h a t  operations are being carried out i n  b!ing 3 t h a t  
are  the cause of the h i g h  stack counts and relocate them to  
wings which have upgraded exhaust f i l t r a t ion .  

1. 
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2. B u i l d  a new b u i l d i n g  north of the CMR b u i l d i n g ,  outside of the 
security area,of such a s ize  and w i t h  adequate services t o  house 
a l l  work now being done in CMR Building which does not require 
such a h i g h  quali ty f a c i l i t y  w i t h  two levels of security. .This 
could include such work as machine shop, engineering design and 
drafting, h i g h  temperature induction heating development, and 
other experimentzl. work not involving radioactive materials. 
Such a f a c i l i t y  could be of normal U.B.C. construction and of a 
s ize  the w i d t h  and length of two existing wings. Many of  the new 
services modification to  be recommended for  the CWR B u i l d i n g  
could be sized to  include t h i s  building. 
W i t h  this b u i l d i n g  bu i l t  and occupied, an orderly rehabili tation 
and relocation could be made of CMR Building to  minimize opera- 
tional shut down. 
Redesign and reconstruct the HVAC system t o  provide positive 
pressure different ia l  control t o  assure tha t  a i r  flows are from 
zones o f  l eas t  contamination t o  zones o f  greater contamination; 

3. 

a. 

b. 

C. 

To the extent possible, do away w i t h  a l l  hoods and replace 
them with glove boxes so tha t  a separate glove box ventila- 
tion system can be established. 
rosion res i s tan t  duct work, scrubbers and additional HEPA 
f i l t e r s .  Such a system "Zone 1" could be operated a t  low 
flows, a once-through system w i t h  the glove boxes a t  -0.G to  
-0.8in. of water t o  the outside of the b u i l d i n g .  
All off ices  s h o u l d  be relocated from the laboratory areas so 
tha t  a "Zone 2" or  work area ventilation system could be 
provided i n  the laboratory area. 
system w i t h  about seven a i r  changes/hr w i t h  about 10% make up 
and bleed of f .  EEPA f i l t r a t i o n  and heating and cooling should 
be provided i n  the recirculatory system to  keep the a i r  clean 
and provide necessary temperature control for  operator comfort 
and equipment requiremnts. 
a t  about-0.2io.of water t o  the outside. 
An additional "Zone 3" ventilation system sould be provided 
for  the of f ices ,  corridors and locker rooms. This could be 
provided with outside f i l t e r ed  conditioned a i r .  

T h i s  would require new cor- 

. .  

_ _  
7.  

This could be a recirculating 

This system could be maintained 

I t  could De a 
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d. 

4. 

5. 

6. 

7. 

8. 

9. 

recirculating system for  energy conservation and could 
provide the makeup a i r  for the "Zone 2" system. T h i s  system 
should be kept a t  -0.1 i n .  of water t o  the outside. 
A fourth o r  "Zone 4" ventilation system should be provided for  
the Administration Wing. 
system for energy conservation. 
tained of about +0.1 i n .  of water t o  the outside. 
Construct a new u t i l i t y  b u i l d i n g  west of ChIR building t o  house 
refrigeration conpressors and water o r  a i r  condensers t o  provide 
circulation cold water (about 42' - 44' F) fo r  process cooling 
and t o  provide the HVAC cooling thoughout the b u i l d i n g s .  T h i s  
would allow the removal o f  a l l  the evaporative coolers and the i r  
replacement w i t h  dry f i l t e r s  w i t h  heating and cooling coi ls .  
T h i s  u t i l i t y  b u i l d i n g  could also house a i r  compressors and clean 
up systems to  provide instrument quali ty a i r  for  ventilation con- 
t r o l s  and fo r  process use. 
A new a i r  sampling system should be provided for a l l  the laboratory 
areas, the ventilation system, and the exhaust stacks. Central 
blowers should De instal led and piped t o  a l l  the a i r  monitoring 
systems 
Health monitor instrurrentation should be provided throughout the 
f a c i l i t y  so the operations can a s s i s t  i n  detecting contamination. 
Other instrumentation should be provided as necessary for monitor- 
i n g  the floors and f o r  isokinetic sampling of the exhaust stacks. 
A central manned radiation monitoring checkpoint should be estab- 
lished t o  assure that  no contamination leaves the laboratory areas. 
Building-wide health safety rules should be established and enforced. 
Consideration should be given t o  additional insulation on the roof 
and walls t o  reduce the energy losses and condensation to  make the 
b u i l d i n g  more comfortable. The pe r imte r  heating system should be 
react i va ted . 
'rlorn and corroded house vacuum systems s h o u l d  be replaced t o  provide 
adequate wet and dry house vacuum. 
E x i s t i n g  gas bot t le  system throughout the potentially contaminated 
f a c i l i t y  should be replaced w i t h  house gas system w i t h  l i q u i d  de- 
wars outside the b u i l d i n g  as a gas source. 

This should be a recirculating 
T h i s  system should be main- 

t o  provide necessary sampling a i r  flows. 
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10. 

11. 

12. 

13. 
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The existing circulating hot water system for heating should be 
inspected t o  see i f  i t  i s  s t i l l  adequate,or i f  a new central c i r -  
culating hot  water system should be included in the new u t i l i t y  
b u i  1 d ing .  
The e lec t r ica l  supply t o  the building seem t o  be very adequate 
b u t  the lower voltage d i s t r i b u t i o n  systems are not.  
and distribution centers should be established t o  handle the new 
desi gr, requirements. 
Many of the experienced people i n  CWR Building are approaching 
retirement age. 
future should be made.as soon as possible s o ' t h a t  t he i r  wealth of 
experience will no t  be los t .  
Consideration should be given t o  ins ta l l ing  handicapped f a c i l i t i e s  
dur ing  upgrading. 

New transformers 

I f  possible general and specific plans f o r  the 

W DH/ vm~ 
cc: R. Bradshaw, ENG-DO, MS-624 

File 
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FE-19 STACK EFFLUENT 

1979 
Sampling Period- Ef f luen t  p C i  

9- 7 - 9-14 
9-14 - 9-21 
9-21 - 9-28 
9-28 - lo-' 5 

10- 5 - 10-12 
10-12 - 10-19 
10-19 - 10-26 
1 0 - 2 6 . -  11- 2 
11- 2 - 11- 9 
11- 9 - 11-16 
11-16 - 11-21 
11-21 - 11-30 
11-30 - 12-  7 
1 2 -  7 - 12-14 
12-14 - 12-21 
12-21 - 12-28 

7.106 
83.586 
15 .028  
13 .158  
26.727 
30 .655  
41.735 
42 .194  
54.820 
59.183 

* 49.115 
69.077 

7.665 
5.848 
3.717 
2.802 

1980 - 
Samplinq P e r i o d  E f f luen t  p C i  

12-28 - 1- 4 
1- 4 - 1-11 
1-11 - 1-18 
1-18 - 1-25 
1-25 - 2- 1 
2- 1 - 2- 8 
2- 8 - 2-15 
2-15 - 2-22 
2-27 - 2-29 
2-29 - 3- 9 
3- 9 - 3-14* 
3-14 - 3-21 
3-21 - 3-28** 
3-28 - 4- 4 
4- 4 - 4-11 
4-11 - 4-18 
4-18 - 4-25 
4-25 - 5- 2 
5- 2 - 5- 9 
5- 9 - 5-16 
5-16 - 5-23 
5-23 - 5-30 
5-30 = 6- 6 
6- 6 - 6-13 
6-13 - 6-20 
6-20 - 6-27 
6-27 - 7- 3 
7- 3 - 7-11 

I 

2.04 
3.62 

24 .11  
91 .21  

2 .16  
245.79 
231.82 

49.681: 
8 .092 
8 .807  
1 .679  
2.987 
2.702 
2.792 
4.896 
2.902 
6.313 
2.798 
3.017 
4.846 
1 .001  
2 .761  
5.36 
2.338 
2 .281  

.565 
1.232 

.453 

*On 3-10-80 the bag filter, (34-95 aerosolves)  were changed 

**HEPA F i l t e r  f o r  process exhaust 
1 1 9 - 8 0  (Pu r e l eases  from 3117 no 

longer expected) 
new one instal led i n  3111 on 3-28-80 
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FILTER PLNLX LTGRADING, FE-19 & FE-20, SM-25, TA-3; ES/LJ 6320-3, 

EXG- 2- 80- 20 
L ALTEKYATE "A" 

I 

The subjec t  Engineering Study has been cornpleted and t h e  sco?e of  
t h e  work as described on the  at tached scope shee t  i s  estimated t o  
cos t  $2,332,200. - 

The estimated cos t  exceeds the $750,000 naximuri pe rx i s s i5 l e  f o r  

necessary as the  p ro jec t  is curren t ly  scoped. 
. GPP pro jec ts .  fherefore ,  Construction Line I tez funding w i l l  be 

I f  you wish t o  pursue the  Line Iten: approach, I suggest yo3 
contact  P. Ii. McConnell f o r  guidance. 

KO =ur ther  work will be done on t h i s  p ro jec t  u n t i l  fu r the r  i n s t ruc t ions  
are received. 

$/db 

d-A- 
R. E. Lucero L 
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S. Serda ( w / e s t .  only) 
ENG- 3 
File . 

. C. A. Pyburn 



LOS ALAMOS S C I E N T 1  F I  C LASORATORY 
E l G I N E E R I  NG DEPARTMENT 

UNIVERSITY OF C A L I F O R N I A  - LOS ALAMOS, NEW MEXICO SHEET hr) -A 1 

ESTINATE SUKHARY 
0 F L S H  E E TS 

J06 TITLE FILTER PLENL?! Up- a ,  Tvc - DATE 1/8/83 

LOCATIOlY BLDG. SM-29, WISGS 2 6 
I 

1. Engineering, design t inspection @ 1 
152 of construction costs. 

2. Construction C o s t s :  I 
A. Replace two. exhaust 'fans , COP 

B 
I Crete pads 6 filter plenun. n 

Furnish 6 Install two hepa fil- 
I 

I ter banks, sprinkler systea, I 
controls, air locks, butterfly 

valves and dope injection syste 
I 

hoods. 1200000 

B. Remove sections of two exhaust 

ducts & fabricate C install t w o  

filter plenum mounted on roof 

of Wing 3. 97900 

TOTAL PROJECT ESTIMATE IS TIiOt'SAXDS S1298 

8 

25Z I 25% 

2 4 3 3 5 0 -  60573 3 0 4 2 2 5  

t 24675 122375 30600 15297: 

s 3 3  $1866 $466 $2332 
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LOS ALAMOS SC I E N f l  F I C L A B K A T O R Y  
ENS!riEESIhC DEPARTMEF~? e ‘i’ ENGINEERING STUDY REQUEST 7,; - 5 

E. S./ LAB 306 # 6 320 -3 

FOR USINS GRPJF: 

CONTAfT FOR DETAILED REqUIREMENTS: 

RECOMF!ENXTIO&: ANAtY SI S DE 5 1 t!i ! jL’P?XT 

OTHER 

ASSIGNE3 TO: &,~c/cd 

ENGINEER INS STUDY SCHEDULED COM?LETIO% DATE: 

- 
g/3/ /7  9 

FROBLEE OR SCOPE OF YORK (ROUGH): e 
A / 

/a”””- 
~ 

JUST1 F I CAT1 OH : 

ENG-2 Engineering Studies 

cy : E. 
W. 
T. 

6. Arntren 
f . Eberhard t 
Royb a 1 - - _  

R. W. 
L. F. 
7.  L. 
Flle 

Turner 
A1 exander 
Bayhurst 
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OFFICE M E M O R A N D U M  

SYM63L : H-I-PF-79-75 

M A I L  510P so3 - 

1 

I ai requesting t r a t  a f eas ib i l i t y  s f d y  be p e r f s r d  t o  u?grz,e =-I? 
and E-20 f i l t e r  ple3n.s tc house E ? A  f i l t e r s .  
t ha t  E - 1 9  has one ba?!: of N-82 prefilters an? one b a d  of Cc:rin?ztal 
2000 bag filters. 
Is it feasible  t o  restructure the n m x i n g  fra.-es t o  inco rp r s t e  HE?.: 
f i l t e r s ?  If not,  what is the  estizare2 ccsr t o  c m s f n x t  cml;lete ne..: 
HE?-\ f i l t e r  plenms (2 stages of E?.\ f i l t e r s  and one stage of prefil:srs)? 
I w l d d  also 1 ik- :  t o  kmv the  cost of ins ta l l ing  Continental 209 bag 
f i l t e r s  as t he  second stage of E-20 and leaving the f irst  stage of b:-S3 

e f i l t e r s .  *All of this i n fo ra t io?  nay already be available since it I& been proposed by H-1 se‘:eral t ims i n  t h e  p a t .  ApTarently, it bas 
always been cost prohibitive, hoiiever, I feel tha t  serio-is. recorsideraricz 
should be given at t h i s  t ine.  
tai t me. 

I t  is my un?zsto:2L:_; 

E-20 f i l t e r  p l ex r .  has t\;o b2i.h of K - & 9  prefilzcrs. 

I f  I caq assist you in  any way please CGZ- 

JCG : RcS/mr 

cc: A. bcch ia ra ,  H - 1  MS-503 
M. Davis, E”-4 Ms-750 
J. h e r ,  H-1 6 4 0 1  
R. Geoffrion, H-1 MS-749 
G. Waterbury, OB-1 MS-740 
H-1 PF Files 

1 



W. 'I. Eberhardt, ESG-2, HS-98i: DATE 

EKG-4 - 7 9 - 2 2 8 

700 

Teleph3Y E.:. 

June 19, 1979 

Please Initiate as engineering s:udy to upgrade the suSje:t f i l : e r  
p l e x m  In S?l-29 t o  house HEPA filters as requeste2 ir. the a::ache? 
mEz3 frou R. G. Stafford of E-1. Vinse H a l l  of EXC-L uil? be avai'-L.? - A = -  -E 
to s u ~ p l y  additional $nforzation abocr the presezt sys:e= if d e s i r e i .  

LFA : r.Ei 

CC: R. Stafford, H-1, E-503 
V. Hall, E X - 4 ,  HS-55R 
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TO 

I - LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFCRNIA 

LO5 ALAMOS. NEW MEXICO 07504 

OFFICE MEMORANDUM 
\ 

: W. J. Maraman, MST-DO, MS 6756 DATE. January 18, 1983 

/ .  * 
FROM . V. G. Rexroth ..a - -'-- 

SUajECT . TEN YEAR UPGRADE Cm BUILDING 

Reviewed/Lab Counsel 

SYMBOL *: 
MAIL STOP: 6736 

I. VENTILATION SYSTE?IIS 
r 

1. Ven t i l a t ion  supply systems 

a. Basement areas in t h e  CXR Building (Wings 2,  3, 4, 5 ,  and 
7) were never  intended t o  be  occupied as labora tory  space. 
Much of this area is nuw used both f o r  labora tory  a n d .  
o f f i c e  area and is marginally v e n t i l a t e d  because of l ack  
of supply air. In Wings 2, 5 ,  and 7 t he re  is  adequate 
exhaust capaci ty;  however, i t  cannot be used e f f e c t i v e l y  
because of improper supply ducting. Wings-3 and 7 do 
no t  have adequate exhaust capac i ty  and t h e i r  estimates 
for t h i s  work w i l l  b e  included i n  t h e  next items. 

ESTWTED COST TO INCREASE SLTPPLY AIR IN WINGS 2, 3 AND 7 
$2,100,000 

$700,000 p e r  wing 
PRIORITY 1 

2. Wing 3 v e n t i l a t i o n  system 

a. The v e n t i l a t i o n  system i n  t h i s  wing has no t  been modified 
i n  more than 20 years .  During t h a t  t i m e ,  however, t he  
v e n t i l a t i o n  requirements, and t h e  Pu environmental problems 
have increased.  
f i l t e r s  in i t a  exhaust system and now emits more Pu 
e f f l u e n t  than t h e  remainder of t h e  Laboratory. Also a 
loss of t h e  electrical f eede r  t o  these  exhaust fans will 
s t o p  both fans,  thereby h a l t i n g  t h e  v e n t i l a t i o n .  Criteria 
and design information exist on t h i s  modif icat ion;  therefore  
a real is t ic  estimate can be made. This estimate includes 
a d d i t i o n a l  a i r  supply ind ica t ed  in I t e m  1. 

This wing is no t  equipped with absolu te  

ESTWTED COST TO UPGRADE VENTILATION 
ESTLUTED COST TO UPGRADE ELECTRICAL SYSTEM 

PRIORITY 2 

$3,200,000 
$300,000 

Includes $700,000 for increased supply air 
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3. Wing 4 v e n t i l a t i o n  system 

I 

January 18, 1983 

a. The v e n t i l a t i o n  system in t h i s  wing has  not  been modified 
in more tha6 20 years .  
v e n t i l a t i o n  requirements have increased  cons i d e  rab ly . 
This wing is no t  equipped with absolu te  f i l t e r s .  
f a c t  t h e  o f f i c e  modules are not  f i l t e r e d  a t  a l l .  Also a 
l o s s  of t he  electrical  feeder  t o  these  exhaust fans w i l l  
s t o p  both fans ,  thereby h a l t i n g  t h e  v e n t i l a t i o n .  Criteria 
and design information exist on t h i s  modification; therefore  
a rea l i s t ic  estimate can b e  made. This estimate includes 
a d d i t i o n a l  a i r  supply ind ica t ed  in Item 1. 

ESTIYATED COST TO UPGRADE VEYTILATION 
ESTIMATED COST TO UPGRADE ELECTRICAL SYSTM 

PRIORITY 2 

During t h a t  time, however, t h e  

In 

$3,200,000 
$300,000 

Includes $700,000 f o r  increased  supply air 

4. Exhaust duct,  B a s e m e n t ,  Wing 5 

a. This  160 f t .  by 3 f t .  diameter stainless steel duct  with 
about 20 entrance p o r t s  has been breached numerous times 
over t h e  pas t  20 years  due to  continuous concentrat ions 
of a c i d  fumes. It has  been patched with f i b e r g l a s s  and 
epoxy t o  t h e  p o i a t  t h a t  i t s  s t r u c t u r a l  soundness i s  
ques t ionab le. 

ESTIMATED COST TO REPLACE $480,000 

PRIORITY 1 
$3,000 pe r  foo t  

5. Exhaus t  t r a n s i t i o n s  from f l o o r  t o  exhaust duct in Basement, 
' wing 5 

a. There are about 20 s t a i n l e s s  steel o r  polyvinylchlor ide 
t r a n s i t i o n  pieces  t h a t  connect floor penet ra t ions  t o  t h e  
exhaust duct in I t e m  4. A number of these  have been 
breached in a manner similar t o  t h e  main duct .  
condi t ion of t h e  remainder is quest ionable;  however, it 
is bel ieved  t h a t  a l l  should be replaced. 

The 

ESTLUTED COST TO REPLACE $200,000 

PRIORITY 1 
$10,000 p e r  t r a n s i t i o n  

6. E d a u s t  t r a n s i t i o n s  i n  o the r  wings 

a. There are polyvinylchlor ide t r a n s i t i o n s  and v e n t i l a t i o n  
ducts  in o t h e r  wings t h a t  should be replaced wi th  those 
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made of stainless steel. 

ESTLWTED COST TO REPLACE $200,000 

PRIORITY 2 
$10,000 p e r  t r a n s i t i o n  

January 18,  1983 

7. Floor exhaust pene t r a t ions ,  Basement, Wing 5 ,  South Side 

a. -These penet ra t ions  are s t a i n l e s s  s teel  t r a n s i t i o n s  cas t  
i n t o  t h e  concrete  f l o o r .  These have been exposed t o  the  
same a c i d  concent ra t ion  as t h e  o t h e r  components a n d . i t  
is  be l ieved  t h a t  t hese  should be replaced. 

ESTLWTED COST TO REPWCE $100,000 

PRIORITY 1 
, $5,000 p e r  group of 4 penet ra t ions  

8. In l i n e  absolu te  e d a u s t  f i l t e r s  

a. There has been a p r a c t i c e  over t he  years  o f ' a d d i n g  
abso lu te  (HEPA) i n  line exhaust f i l t e r s  t o  systems t h a t  
contained p o t e n t i a l l y  contamined operat ions.  This was 
done i n  wings t h a t  d id  not  have HEPA f i l t e r s  o r  i n  
o t h e r  v ings  t o  keep l a r g e  amounts of contamination out  
of t h e  exhaust systems. These systems cons i s t  of an 

. absolu te  f i l t e r  (without a frame) bo l t ed  t o  m e t a l  or 
polyvinylch lor ide  t r a n s i t i o n  p ieces  i n s e r t e d  i n t o  an 
exhaust v e n t i l a t i o n  line. 

The f i l t e r s  are changed by simply removing t h e  b o l t s  and 
s l i p p i n g  out  t he  f i l t e r  which o f t en  leads t o  contamination 
incidences.  A l l  of t hese  should be replaced by commercial 
u n i t s  s p e c i f i c a l l y  designed f o r  changing contaminated 
f i l t e r s .  

ESTIMATED COST TO REPLACE $225,000 

PRIORITY 2 
$ U , O O O  p e r  u n i t  

9 .  Acid fume scrubbers ,  Basement, Wing 5 ,  South Side 

a. Acid fume scrubbers  w e r e  'added i n  l i n e  with t h e  exhaust 
- v e n t i l a t i o n  for those  l abora to r i e s  emi t t i ng  high ac id  

fume concentrat ions.  This w a s  done when absolu te  f i l t e r s  
were i n s t a l l e d  in t h e  wing t o  keep t h e  a c i d  from a t tacking  
t h e  f i l t e r  media. These scrubbers  are made of poly- 
v iny lch lo r ide  and should be replaced by units f ab r i ca t ed  
from stainless steel because of t h e  f i r e  hazard. Also 
each of t hese  u n i t s  is cordoned of f  w i th  r ad ia t ion  warnings 
because Pu contaminated water has leaked on t h e  f loor .  
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ESTLUTED COST TO REPLACE $120,000 

PRIORITY 1 
$40,000 each 

10. Acid fune scrubbers  in Wing 7 

a. Four a c i d  funre scrubbers  i n  Wing 7 should be  replaced 
using the above arguments. 

ESTLWTED COST TO REPLACE $160,000 

PRIORITY 1 

Ir 

$40,000 each 

11. Ven t i l a t ion  system con t ro l s  

a. Controls f o r  the  v e n t i l a t i o n  systems are o ld ,  obsole te ,  
and do n o t  meet cu r ren t  needs f o r  control .  A new and 
s impler  system would s e r v e  us much b e t t e r .  

ESTLWLTED COST TO REPLACE $500,000 

PRIORITY 2 
$100,000 p e r  wing 

11. GLOVE BOX REPLACEMEXT 

111. 

1. 

III 

1. 

Corroded and d e t e r i o r a t e d  glove boxes 

a. %my of t h e  glove boxes have corroded over the  years  t o  t h e  
po in t  where they are breached. Some of t hese  have been 
replaced,  a l though none have been purchased in t he  last .lo 
years .  A number have also been patched. 
chat  were replaced were equipped with polyvinylchlor ide 
exhaust plenums and ducts .  Those boxes t h a t  are badly 
corroded should be  replaced wi th  new exhaust ducts  and 
t h e  p l a s t i c  ducts  and plenums should be  replaced.  

Hany of t h e  boxes 

ESTIXATED COST TO REPLACE BOXES 

ESTLMTED COST TO REPLACE PLL?YUYS 

$3,000,000 

$500,000 
250 boxes a t  $12,000 

100 lenums a t  $5,000 
PRIORIT! 1 

G 9 REQUIRE?ENTS 

Xydraul ic  system for hot cell  s h i e l d i n g  doors 

a. The valves, pumps, r e l a y s ,  and con t ro l  pane ls  f o r  th i s  system 
are outda ted  (25 yea r s  o ld )  and replacement p a r t s  are no 
longer  ava i l ab le .  This system is be ing  cannibal ized t o  
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.remain in operat ion.  This e n t i r e  system with t h e  exception 
of doors and rams needs replacement. 

ESTLXATED COST TO REPLACE $200,000 
, 

PRIORITY 3 
c 

2.  Replace r a d i a t i o n  alarm system 

a. Outdated system (25 years  o ld )  needs replacing.'  Seven cel l  
de t ec to r s  are inopera t ive  a t  present  and cannot be repaired 
o r  replaced.  

ESTPATED COST TO REPLACE $80,000 
PRIORITY 3 

3. Replace t h e  transite exhaust duct 

a. This duct work has  been breached and patched numerous t i a s  
and has  been w e t  due t o  leaks i n  t h e  c h i l l i n g  coils in t he  
a t t i c .  Its s t r u c t u r a l  soundness is quest ionable .  This 
system which I s  a l s o  25 yea r s  old needs replacement with 
stainless steel ducts.  

ESTLUTED COST TO REPLACE $4,800,000 

PRIORITY 3 
$3,000 p e r  f t . ,  t o t a l  footage 1,600 

I: 

4. Refurbish t h e  hot  cel l  viewing windows 

a. The window segment su r faces  have developed a n a t u r a l  e tch ing  
and film which makes viewing through t h e  windows inore and 
more d i f f i c u l t  each year .  
pol ished,  and cleaned. The f l u i d  plumbing and expansion 
tanks f o r  each window need replacing due to  excessive 
leakage. A new window should be purchased t o  se rve  as a 
spa re  whi le  each of t h e  14 windaws is being refurbished one 
a t  a time. The spa re  is required t o  keep t h e  cell  being 
re furb ished  in operat ion.  

The windows need t o  be disassembled, 

ESTIMTED COST TO REPLACE $350,000 
PRIORITY 3 

5 .  Replace t h e  interchange glove box 

a. The p resen t  box is too sma l l  for presen t  opera t ions ,  needs 
a new 18" t r a n s f e r  system and is contaminated t o  t h e  ex ten t  
t h a t  repairs and maintenance cannot b e  performed. 
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ESTIMATED COST TO REPLACE $30,000 
PRIORITY 3 

6 .  Replace the  metallography and dens i ty  a lpha containment boxes 

a. These a lpha  containment boxes have been in continuous use 
s i n c e  1971. 
equipment and t r a n s f e r  systems are i n  need of replacement. 

The boxes have very l a r g e  leaks and a l l  i n t e r n a l  

ESTPATED COST TO REPLACE $150,000 
PXIORITY 3 

7. ,Replace t h e  brea th ing  a i r  system 

ESTI?IATED COST TO 2EPLXCE $50,000 
PRIORITY 3 

8. Replace t h e  cask t u r n t a b l e  

a. The p resen t  t u r n t a b l e  is 25 years  o ld .  It hangs up during 
opera t ion  and is ra t ed  t o  10 tons.  The tu rn tab le  needs 
t o  be r a t e d  for a t  least  25-ton loads  wi th  a new dr ive  t r a i n  
and casters. 

ESTIMATD COST TO REPLACE $55,000 
PRIORITY 3 

9 .  Replace ' f l oo r  suppor t  under C e l l  8 b l i s t e r  

a. The p resen t  f l o o r  support  is marginal. Future requirements 
w i l l  inc lude  a d d i t i o n a l  sh i e ld ing ,  hence, more f l o o r  support  
is requi red .  

ESTIHATED COST TO REPLACE $10,000 
PRIORITY 3 

10. Replace General Mills r e c t i l i n e a r  manipulator i n  w e s t  co r r ido r  

a. This p iece  of equipment is 25 yea r s  o ld .  It is i n  cantinuous 
r e p a i r .  In several Ins tances  h ighly  i r r a d i a t e d  material has 
been e i t h e r  dropped or i m b i l i z e d  requi r ing  improvised 
r e t r i e v a l .  The equipment is underrated for present  operat ions 
and judged t o  be unsafe and inadequate.  E l e c t r i c a l  components 
are obsole te  . 
ESTLWTED COST TO REPLACE $150,000 
PRIORITY 3 

I 
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11. Instal l  d i e s e l  exhaust system 

a. Present  ope ra t ions  r e q u i r e  t h a t  -our diesel t ruck  
opera te  w i t h i n  t h e  high bay area. 
a t tached  t o  a pass-through t o  t h e  b u i l d i n g  e x t e r i o r ,  near 
t h e  main door, removes t h e  diesel fumes from the  genera l  
area. Because our  wing I s  under a nega t ive  prassure ,  t h e  
fumes are drawn back i n t o  t h e  wing through leaks around the  
door. The exhaust system needs a s t a c k  extension t o  take 
t h e  fumes a t  least as high as t h e  roof. 

A f l e x i b l e  exhaust hose . 

ESTIMATED COST TO REPLACE $5,000 
PRIORITY 3 

I V .  ACID DMIN S Y S T E  

1. Wing 5, B a s e m e n t  

a. The a c i d  d r a i n  system in  Wing 5 has corroded badly over  the  
years  and w a s  replaced about fou r  yea r s  ago with a pyrex 
glass system. Since t h  t t i m e  t h e r e  has been a cont inual '  
problem o f  leaks ( P u c d ) ?  The system as i n s t a l l e d  is 
extremely vulnerable  t o  a c c i d e n t a l  breakage. A new s t a i n l e s s  
steel  system should be  i n s t a l l e d  i n  its place.  

ESTLWTED COST TO REPLACE $25,000 
PRIORITY 1 

V. VACULM SYSTE4IS 

1. Vacuum systems 

a. The house vacuum systems i n  all of  t h e  major w i n g s  c o n s i s t  
of two water s e a l e d  pumps, each wi th  i ts  own 50-gallon 
r e c e i v e r  and i n t e g r a l  s e a l i n g  water system. 
of t hese  systems have become inc reas ing ly  taxed with t h e  
add i t ion  of r a d i a t i o n  sampling heads which should be operated 
from a noncontaminated vacuum system. These units are 
cross-connected so t h a t  only one i s  needed a t  any t i m e .  

The c a p a c i t i e s  

b. A survey of these  units i n d i c a t e s  t h a t  t h ree  out  of t en  are 

. cordoned off with r a d i a t i o n  warnings because of contaminated 
inopera5le  a t  the present  ti-. ill1 of the pumps are 

water t h a t  has been or is l eak ing  onto t h e  f l o o r .  These . 

systems have been a constant  source of maintenance and 
contamination since cons t ruc t ion  of the bui ld inz .  

ESTIMATED COST TO REPLACE $450,000 

PRIORITY 3 
7 $75,000 p e r  wing system 

I n  3 



;' : 
* .  

r 

W. J. Maraman 
ST- 7 

V I .  COOLING WATER SYSTEMS 

- 8- January 18, 1983 

1. Reci rcu la t ing  c h i l l e d  water systems 

a. Most of t h e  r ec i r cu la t ing .  c h i l l e d  water systems in t h e  major 
Ir wings are too small, both i n  pumping and cooling. capaci ty ,  

which severe ly  limits t h e  amount of -equipment r equ i r i ag  cooling 
water t h a t  can be used a t  t h e  same time. Secondly, t h e  s y s t e m  
are d i r t y  wi th  algae,  rust, sand, and o the r  p a r t i c u l a t e  
matter. In many cases t h e  cool ing water passages have been 
completely clogged, making extensive r e p a i r s  necessary. Also, 
sepa ra t e  dedicated cool ing systems have been i n s t a l l e d  f o r  
some of t h e  more delicate equipment because of t h i s  condition. 
Most of t h e  wings in the  CMR Building are present ly  equipped 
wi th  250 gpm a t  90 f t .  head pumps. These should be replaced 
wi th  &its t h a t  w i l l  supply 500 gpm a t  190 f t .  head. 
towers and t h e  d i s t r i b u t i o n  system should be replaced and 
s i z e d '  according t o  t h e  pump capaci ty .  
be i n s t a l l e d  i n  each wing t o  t r a p  p a r t i c u l a t e  con tadnan t s .  
Wings 1 and 9 are included i n  ' t h i s  estimate. 

The cooling 

Full flow f i l t e r s  should 

ESTIMATED COST TO R E P U C E  $1,150,000 

P R I O R I T Y  3 
$150,000 p e r  wing 

TOTAL ESTIMATED COST $22,090,000 

PRIORITY 1 ITEM $ 6,685,000 
P R I O R I T Y  2 ITEXS $ 7,925,000 
P R I O R I T Y  3 IT= $ 7,480,000 

VGR: ew 

CY: MST-7 F i l e s  
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LOS ALAMOS. NEW MEXICO 0 7 ~ 4 4  

TCLEPHCNE: 

0 FF I C E h4.E M 0 RAND U M 
co ' Jerome D w m e r ,  Group Leader, H-1 DATE: April 21, 1976 

: John Gallinore $ & ? e r ,  CMR BLDG. Monitoring Section, H-1 

WliJG = 3  SOL'TH SIDE STACK EFFLUENT 

SYMBOL )i-l-C;.:R-12-76 

KEF. : H-1-76-41 

/ 

In response- to your referenced memo, a review has been 
made of the conditiocs in Wing $3  which resulted in the re- 
lease of a;proximz'tely 200 uCi o: plEtoniurn alpha activity 
to the environaent via the exhaust air system. The monthly 
release 2ata based cn monthly reports are as follows: 

12-27-74 
1-24-75 
2-21-75 
3-21-75 
(1-12-?5 
5-16-75 
6-13-75 
7-11-75 
8-8-75 
9-5-75 
10-3-75 
10-31-75 
11-28-75 

to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 

1-24-75 
2-21-75 
3-21-75 
4-18-75 
5-16-75 
6-13-75 
7-11-75 
8-8-75 
9-5-75 
10-3-75 
10-31-75 
11-28-75 
12-28-75 

4.64 pCi 
3.31 'I 

4.87 
2.56 'I 

0.67 I' 

0.19 
170.45 'I 

1.33 I' 

0.76 'I 

5.55 
2.56 
1.64 I' 

10.33 I' 

The release fror;: 6-13-75 to 3-11-75 accounts for about 
825 of the annual release and is attributed to Plutoniun-239 
work in laboratory 3111. Subsequent, alpha pulse height a- . 
nalysis of the stack filter sanple activity confirms this 
conclcsion. with t he  exception of laboratories 3113 and 3115, 
all .  renainii;g south sF6e laboratories involve work w i t h  Plu- 
tonium-239 anC/or Plutonium-239. Laboratories 3117 and 3119 
contain inert& glovsbox systems that are not connected to 
the ventillation system. 



TO: Jerome Durrimer; H - 1  

. .  

2' DATE: April 21, 1976 

Inspection of these plutonium laboratories revealed that 
no local HEPA filtration exists for any glovebox o r  slot-box. 
Final, ar.d t k e  ozly filtration, is provided.in the filter tower 
by one stage of Aerosolv-95 type filters. Inspection of these 
filters show very  heavy d u s t  loading ax3 rilters -with large 
gaps. Ir. my o p i f i i ~ ~ i ,  the conditions of the filters are suck, 
that filtratior: of the'air beinc; exhaute2 fron the south side 
of Wing t 3  is very poor. In addition, filtration of Wing $ 3  
office exhaust air is not provided. 

C .  

. .  

The -following three ( 3 )  alternatives exist to reduce the 
quantity of radioactive material released to the environxent 
from the south side* of Wing i 3 :  

1. Installation of individual HEPA filters on each 
glovebox acd slot-box handling plutonium. 

This' effort would involve the installation of twenty-nine 
( 2 9 )  HEPA filter units. A single 2 4 "  x 2 4 "  x 12" filter unit 
would probably provide sufficient air flow for gloveboxes, 
however, multiple units would be required for the slot-boxes. 
k d i S C i i S S i C i .  x i t h  V i i I C e  EzlL, E X - 4 ,  indicates that \;se of 
the existifig air moving equi9xent with individual filters does 
not appear to be feasiSle. An estimated cost of $250X for in- 
dividual filters is not unreasonable, even if the existing 
final filters and air noving equipment were used. 

In addition to the installation of filters in the glove- 
box 'and slot-box exhaust lines, there are eightten (18) lab- . 

oratory room air exhaust ducts which should be HEPA filtered 
for protection in the event of an accidental release 01: spill. 
Multiple HE22 filter units would certainly be necessary in 
each in order to provide the required nunber of laboratory 
air changes, i.e., a minimuin of seven ( 7 )  changes per hour. 
An estimate f o r  this would certainly be well above $100K. 

air  ducts would present serious cogtanination control and worker 
protection FroSlems d ~ r i n g  installation. In addition, filter 
replacement would involve siniliar problems. 

The additicn of 2EPA filters to the glove/slot box exhacst 

2.  Restrictions regarding the quantity of plutonium 
that the operating group could handle in the south 
side laboratories. 
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UNIVERSITY OF CALIFORNIA 

LOB ALAMOS. NCW MEXICO 07144 

TO: Jerome Dummer, €1-1 '3 

t 

DATE: April 21 ,  1 9 7 6  

The impact of this alternative would seriously affect 
operational capabilities of CXB-1. In fact, most of the 
chemical operations prcscntly performeti would have to be 
discontinued. 

3 .  Installation of double HEPA filter systeia 
I identical to that providcd for Wings $2, - 

# 5 ,  and t 7 ,  inc1udir.g filtration of office 
exhaust air. 

This-alternative, although considered the most costly, 
would have a nuaber of obvious advantages: 

1. 

2. 

3 .  

4 .  

5 .  

To 

Improved fiitration over single HEPA units. 

Fire protection for filtration system. 

Total onetime solution rather than fragmented 
unit by unit installation as in Alternative 1. 

Expanded flexibility and capability Eor the 
operating group. 

Technically and physically feasible as dem- 
onstrated by Wings # 2 ,  +5# and i 7  installations. 

achieve ALA? conditions, the inmlementation of one 
or a cor;?bination of the above alternatibes should be studied 
tb determine whether or not fucds can be made available. In. 
addition, because of the quantity cf 2lutonium being handled 
in t h e  Wing * 3  south side laboratories, a Class A incieent is 
quite possible in the event of a serious spill or accident. 
The prcbability of this latter problem would be extremely - 
small with double HEPA filtration. 

JCG/skr 

xc: File 
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T Y P E  OF REQUEST: Mma from TO W .  T. Eberhardt \ 
dated 5.q/79'  # 

ACTIOK REQ'D: SCO?E OF WORK E S T I M A T E  SKETCH 

RECOEXENDATI ON : AtdALYSIS DESIGF; SUPPORT 

OTHER 

/fie-- 

( 5 )  J U S T I F I C A T I O N :  

. ENG-2 Engineer;ng Studies ' 

cy:  E. G. Arntzen R. W .  Turner _ '  

W .  T.Eberhardt L. F. Alexander 
T. Roybal T. L. Bayhurst 

Fils . -._-_ - _  
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TO : F. T .  Eberhardt, ESG-2, MS-98h DATE 
June 19, 1979 

S Y U 9 3 L  E X - 4 -  79- 2 2 8 

Please i n i t i a t e  an engineering s t u l y  t o  upgrade the su3 jec t  f i l rer  
plenum i n  SY-25 t o  house HEPA f i l t ers  as requested in the artached 
a230 from R .  G .  Stafford of E-1. 
t o  supply addit ional  inforvrrtlon about the present system i f  desired. 

Vince Hal-!. of EXG-4 w i l l  be ava i lab le  

LFA: nn 

cc:  R .  Stafford,  €!-la MS-503 
V .  Hzll ,  EXG-4, MS-558 
M. Davis, EXG-4, XS-750 
F i l e  

i 



SYMBOL : H-1-PF-79-7 j 

I an requesting that a feasibi l i ty  study be perferne2 t o  upgrade E - 1 9  
a.nd E - 2 0  f i l ter  p1enIw.s to house FIE?.\ f i l t e r s .  
that  FE-19 has 0ne.bw.k of N-80 pref i l ters  and one bznk of Continental 
20CL7 bag filters. 
Is it feasible t o  restrdcture the nourrting frmes t o  incorporate E ? A  
f i l t e r s?  If not, what is  the estimate2 ccst t o  construct c c q l e t e  nai 
E ? A  f i l ter  p l e m s  (2  s t a g s  of 
I m u l d  also l i k e  t o  h o w  the cost of install ing Continental 2003 bag 

has be2n propxed by H -1 several t k e s  i n  the p a t .  Apparently, it h2s 
always been cost prohibitive. however, I feel  that  seriois reconsideration 

Xt i s  my understazdinz 

E-20 f i l t e r  pleixm has tm banls of X - 8 0  ?refil ters.  

filters and one stage of prefil ters)? 

f i l t e r s  as the  second stage of FE-2C and leaving the first stage of 
pref i l ters .  A l l  of t h i s  infomztior? nay a l redy be avaiia5le since 

should be given at  t h i s  time: 
tact me. 

If I'c& assist you i n  any way please con- 

JCG:RGS/mr 

= cc: A. acch ia ra ,  H-1 E-503 
M. Davis, E"-4 E-750 
J. Ixmn;ler, H-1 MS-401 
R. Geoffrion, H - 1  MS-749 
G. Waterbury, OB-1 MS-740 
H-1 PF Files 
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FROM 

SUBJECT 

SYMBOL 

MAIL STOP 

P 

ReviewWLab Counsel 

LOI BCIENTlFIC w o l l * T O ( ( Y  
L'NIVERSITY OF CA:IFORk:A OFFICE M E M O R A N D U M  LOS ALAUOS. k E W  MEXICO 87545 

R. S t a f f o r d ,  H-1, MS 503 

R. J. Lopez 

R. E. Lucero 

Telephone EX 
DATE January 8, I980 

FILTER PLENL? lTCR4DIMG, FE-19 & FE-20, SX-29, TA-3; ES/LJ 6320-3 

E" 2- 8 0- 08 

984 

The s u b j e c t  Engineering Study has  been c o q l e t e d  and the  scope of 
t h e  work as descr ibed  on t h e  a t t ached  scope s h e e t  is es t imated  t o  
c o s t  $2,156,000. 

The e s t i n a t e d  c o s t  exceeds t h e  $750,000 maximum pe rmis s ib l e  f o r  
GPP p r o j e c t s .  Therefore,  Construct ion Line I t e n  funding will be  
necessary  as t h e  p r o j e c t  i s  c u r r e n t l y  scoped. 

I f  you wish t o  pursue t h e  Line I t e m  ap?roach, I sugges t  you 
con tac t  P. H. McConnell f o r  guidance. 

No f u r t h e r  work w i l l  be  done on t h i s  p r o j e c t  u n t i l  f u r t h e r  
i n s t r u c t i o n s  are received.  

k 
REL/TR/db 

/rc"czi-  
R. E. Lucero T 

ENG-2 Engineer ing S tud ie s  

cy: G. 
R. 
A. 
M. 
P. 
R. 
K. 
E. 
T. 
L. 
R. 
H. 
C. 
W. 
S. 

Waterbury, MS 720 
Geoffr ion,  XS 749 
Cucchiara,  MS 503 
Davis, ?G 401 
H. ZllcConnell, MS 1 2 4  
DeVore, MS 486 
Rea,  MS 490 
G. Arntzen 
Bayhurs t 
Alexander 
Turner 
D. O r r  
A. Pyburn 
T. Eberhardt  (w/o a t t a c h )  
Serda ( w / e s t .  only) 

ENG- 3 
F i l e  
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and install two HEPA f 
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Los A L A K ~ S  sc I E & ~ I  F I c LABOUTORY 

ENGINEERING STUDY REQUEST 4fw / EHSINEERING DEFA?TMENf 
p'. I *.s 

' . I  

TYPE OF REQUEST: M a m  from 

CONTACT FOR D E T f i I L E 3  REQ2IREMENTS: 

(1 )  ACTION REQ'D: SCOPE OF WORK W ESTIMATE W SKETCH 

RECOMKENXTION: ANALYSIS DESIGN SUPPORT 

. OTHER 

( 2 )  ASSIGNED TO: e4 Lu-r, 
( 3 )  ENGINEERING STUDY SCHEDULED COM?iETION DATE: 8/3//7 9 
( 4 )  PROBLEM OR SCOPE OF WORK (ROUGH): e 

.( 5 )  J U S T I F 1  CATION: 

ENG-2 Engineering Studies 

y:  E. 6. Arntzen R. Y. Turner 
U. 1.Eberhardt L. F. Alexander 
7. Rovbal 1. 1. Bavhurst 
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OFFICE M E M O R A N D U M  
TO - : Vince Hall. €!G-4 MS-556 DATE May 29, 19?9 

; Y M B ~ L  : H-1-PF-79-75 

4AlL 5 T O P  503 
. .  

I a, requesting that a feas l i t y  study be performe? t o  u?grzde E-19 
and FE-20 f i l t e r  p l exns  t o  house =?A f i l t e r s .  
that  E - 1 9  has one bank of E.?-80 pref i l ters  and one bar& of Continental 
2030 bag filters. 
Is it feasible t o  restructure the mounting framts t o  incorporate HEPX 
f i l t e r s?  I f  not, what is  the estirnated ccst t o  constrict cwplete ne!; 
IiiP.4 f i l ter  plexms (2 stages of HEPX f i l t e r s  and one stage of pref i l ters)?  
I would a lso  l i ke  t o  how the cost of install ing Continental 2000 bag 
filters as the  second stage of FE-20 a d  leaving the first stage of hl-SO 
pref i l ters .  Jll of t h i s  idonratio? may already be abailable sinFe it 
hzs been p r o p s &  b y H - 1  several tilnts in  the pwt. Apprently, it has 
always been cost prohibitive, hokever, I feel  that  s e r i o u  reconsideration 
should be given at t h i s  time. 

It is  my un2erstandinS 

E-20 f i l t e r  plenm has tvo bank of 1.:-80 prefil ters.  

d s b p  

If I ca? assist you in any way please con- 
tact me. 

JE:RGS/mr 

cc: A. QIcchiara, H-1 Ms-503 
M. Davis, ENG-4 S-750 
J. h e r ,  H-1 MS-401 
R. Geoffrion, H-1 MS-749 
G. Waterbury, OB-1 MS-740 
H-1 PF Files 

I 
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TO : W .  T .  Eberhardt, Eh'G-2, HS-984 DATE 

FROM L. F. 

SUBJECT cm BULLDIKS FE-19 and FE-20 FILTER PLES!.? ITGUDISG 

MAIL STOP 700 

June 19,  1979 

Please i n i t i a t e  an engineerikg study t o  upgrade t h e  subject  f i l t e r  
plenums In SK-25 to* house EEPA f i l t e r s  a s  reques:ed i n  the attached 
me=o from R .  G .  Stafford of H-1. 
t o  sup?ly addit ional  i n f o m a t i o n  about the present system i f  des ired.  

Vince Ea11 of ENG-4 w i l l  be ava i la5 le  

LFA : nrc 

cc:  R .  Stafford,  H-1, HS-503 
V. bll, EXG-4, HS-556 
H. Davis, ENG-4, HS-750 
File 

r 
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U%i:VEilSITY OF CAi lFORhlA 

Lcs AL4MOS. NEW MEXICO 87545 * .  0 FF? M 0 R A N  D U M 
Telemone Ex!; 

TO R. S t a f f o r d ,  H-1, MS 5 DATE January 8, 1980 

THRU : R. J. Lopez 

R. E. Lucero 

FILTEZ PLEXU?l L T G W I N G ,  FE-19 & FE-20, SM-29, TA-3; ES/LJ ' 6320-3, 

FROM 

SU5JECT 

S Y M ~ O L  ENG-2- 8Ck 20 
ALTEXUTE "A" 

MAIL STOP 984 

The s u b j e c t  Engineering Study has  been conpleted and t h e  scope of  
t h e  work as descr ibed  on t he  a t t ached  scope shee t  i s  estimated. t o  
c o s t  $2,332,200. 

The es t imated  co'st exceeds the  $750,000 mximun permiss ib le  f o r  
GPP p r o j e c t s .  Therefore ,  Construct ion Line I t e m  funding w i l l  be  
necessary  as t h e  p r o j e c t  is c u r r e n t l y  scoped. 

I f  you wish t o  pursue t h e  Line I t e m  approach, I sugges t  you 
con tac t  P. 11. McConnell f o r  guidance. 

No f u r t h e r  work w i l l  be  done on t h i s  p r o j e c t  u n t i l  f u r t h e r  i n s t r u c t i o n s  
are received.  

-/&? &>* 
R. E. Lucero <- 

I$ L/db 

EKG-2 Engineering S tud ie s  

cy: G. Waterbury, Ms 740 
R. Geoffr ion,  MS 749 
A. Cucchiara,  HS 503 
M. Davis, ?IS 401 
J. Dummer, MS 401 
R. DeVore, MS 486 
K. Rea, HS 490 
E. G. Arntzen 
L. Alexander . 
T. Bayhurst 
R. Turner 
H. D. O r r  
C. A. Pyburn 
W. T. Eberhardt  (w/o a t t a c h )  
S. Serda ( w / e s t .  on ly )  
ENG3 
F i l e  
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U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAMOS, NEW HEXICO SHEET NO. 1 

E S T I M A T E  S U N " R Y  
0 F L S H E  ETS 

JO5 TITLE FILTER PLEXTlrW UPG-C D@TE 1/8/80 



EKG-8 COST ESTWAT1X.S COVE3 SHEET 

A L K  

DATE ISSUED: 

TOTAL PROJECT ESTlEWTE : 2 ,z72,2&0 
ESTELXTIKG TINE Ih' HOI;'RS: &- 
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Attached is a copy of subjcct sco?e of work. Tnc estimate of cos t  fcr this 

scope sliccts. 
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Sid Serda 
ENG3 (if E.S./L=J.) 
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E . . S . /  LA3 305 # 6 320 -3 DGTE 6/2(/79 
SUGJECT: F* // / c r  O&h7$ f E/9  

FOR USItiZ GR3UP: 

COHTACT FOR DETAILED REQUIREMENTS: 

( 1 )  ACTIO& REP'D:  SCOPE OF WORK V ESTIMATE SKETCF 
I 

RECOMXEN3ATIOR : A K A i Y  5 lS DESIGS SUP?0RT 

OTHER 

( 2 )  ASSIGNED TO: 

( 3 )  ENGINEERING STUDY SCHEDULED C O W L E T I O N  DATE: 8/3//7 9 
( 4 )  PROBLEM OR SCOPE OF WORK (ROUGH): c 

/ 
c m .  

J U S T I F I C A T I O N :  

/ '  

ENG-2 E n g i n e e r j n g  Studies 

cy: E. 6. A r n t z e n  R .  W .  Turner 
W. T.Eberhardt L. F. A l e x a n d e r  
T. Roybal T. L. Bayhurst 
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O F F I C E ' M E M O R A N D U M  

SYMSOL : H-1-PF-79-75 

WAIL 5TOP. 503 

I rn requesting that a feasibil ity study be perfomec? t o  upgrade E-19 
and E-20 f i l t e r  p1entn.s t o  house HEPA f i l t e r s .  
that  E-19 h s  one bulk of W8G pref i l te rs  an5 one bzik of Continental 
2000 bag filters. 
Is i t  feasible t o  restructure the mouzting fraqes t o  incorparate HEPA 
f i l t e r s?  If not,  what is the estinzte? ccst t o  construct cmqlete ne.i 
HEPA f i l t e r  plenms (2 stages of E P A  f i l t ers  and one stage of prefilters)? 
I would a l s o  l i ke  t o  h a w  the cos t  of install ing Continental 2OC3 bag 
f i l t e r s  as the sccond stage of FE-20 and leaving the first stage of N-80 

has been prows& by H - 1  several tl;?es i n  t h e  p s t .  
always been cost prohibitive, however, 1 feel  that  serioss reconsideraticn 
shoald be given a t  this time. 
tact me. 

It is ny un2erstac2iiiz 

FE-20 f i l t e r  plexim has tw banks of b:-85 prefil ters.  

pref i l ters .  _All of t h i s  idomzition may already be availa5le since it 
Ajqarently, it hzs 

If I can assist you in ar.y way please con- 

JCG : RGS/mr 

cc: A. Cucchiara, H - 1  Ms-503 
M. Davis, E"-4 Ms-750 
J. Khmer, H-1 Ks-401 
R. Geoffrion, H-1 MS-749 
G. Waterbury, OB-1 MS-740 
H-1 PF Files 
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Publicly Releasable 

I 

TO 

FROM 

S U S J E C T  

S Y U B ~ L  

1 '  

: W. T. Eberhardt, mG-2, HS-964 DATE 

June 19,  1979 

EKG-4-79-228 

MAL STOP 700 

-.- 

Please i n i t i a t e  an  ecgineering s:uC!y t o  upgrade the subject  f i l t e r  
plenuns In SY-29 t o  house HEPA f i l t e r s  a s  requests2 i n  the attache? 
mesa from R .  G .  Stafford of H-1. Vince B a l l  of EEG-4 vi11 be avai la51e 
t o  supply addit ional  Infomat ion about the present sys ten  I f  des ired.  

LFX: nui i 
cc: R .  Stafford,  H - 1 ,  KS-503 

V. Hall, EHG-4, HS-558 
H. Davis,  EEG-4, 
F i l e  P, 



Los ALAMOS SCIENTIFIC LABOAAT3RY 
UN!VERSITY OF CALIFORh!C 

LGS O L A V ~ S ,  E:.’: ‘.:EX:CO 8 7 ~ 5  g @& Telepnone Ex t; 
OFFICE MEMORANDUM 

TO R .  Stafford, H - 1 ,  MS 503 DATE January 16,  1980 

THRU: 
FROM Ken Rea, H-8 K#Q 

R. E .  Lucero, E N G - 2 ,  MS 984 
H. S. Jordan, Asst. Divis ion Leadpi J’- HDO 

SUBJECT ENVIRONMENTAL EVALUATIOFi - FILTER PLENUM UPGZADING 

. .  SYMBOL . H8-80-36 

MAIL STOP. 490 

The Laboratory i s  required by A1 buquerque Operations Office 
t o  evaluate environmental consequences o f  var ious  projects including 
l i n e  items. - _ _  
However, t h i s  project is  not capable o f  producing noticeable environmental 
e f fec ts ,  nor is. i t  l ikely to  generate public concern re la t ive  t o  the 
environment. 
i s  deemed unnecessary. 

The f i l t e r  plenum upgrading i n  SM-20 i s  i n  th i s  category. 

Therefore, a n  environmental assessment for t h i s  project 

KR:vh 

cc: P. H .  McConnell, FHO/ENG,  MS 110 

c 



LOS ALAMOS SClENTlFlC LAS3RATORV 
L N l V E i l S l T Y  OF C A ~ l C 0 R h i l  

LOS ALAk.l=S %EW MEXICO E 7 5 4 C  

OFFICE MEMORANDUM 
TO : W. T. E b e r h a r d t ,  ENG-2 (984) DATE 17 January 1980 

Reviewed/Lab Counsel 
FROM . R. K. DeVore, H-5 

SUBJECT . VENTILATION UPGRADE, CPlR FE-19 and FE-20-ES-5320-3 

MAIL STOP. 486 

The  proposed single f i l t e r  system capacity of 60,000 cfm has serious 
T h e  DOElNRC disadvmtages wtlic3 should be avoided in the upgrade  project. 

r e c o m n d  maxi-mn f i l t e r  bank capacity i s  30,000 cfm. This limitation is  
based on re1 i ab i l i t y  considerations and the d i f f icu l ty  of in-place 
tes t ing a larger system. T h e  exis t ing 60,000 cfm f i l t e r  systems a t  CF?2 
do present problems i n  tes t ing due t o  the widt'n of the plenum and the  
number of f i l t e r s .  These problems make i t  d i f f i c u l t  t o  sa t i s fy  a l l  of 
the c r i t e r i a  for a valid in-place f i l t e r  t es t .  

Please in i t i a t e  an Alternate ' B '  t o  ES/!.J 6320-3 t o  include subdivid- 
i n g  t h 2  two 60,000 cfrn f i l t e r  plenums i n t o  30,000 cfrn units. 
bank should n o t  be over four f i l t e r s  high. Fi l ter  bank by-pass provisions 
similar to those a t  TA-55 should be provided for the in-place f i l t e r  t e s t .  
T h e  fans should be.capab1e of handling 45,000 cfm with but terf ly  valves 
and ducting so t h a t  f l m  from a l a b  area can be f i l t e r ed  by one unit while 
t h e  other unit i s  being tested or  having the  f i l t e r s  changed. I t  would . 

not b e  necessary t o  haue connecting ducts .between the two lab areas. 

T h e  f i l t e r  

I will be available t o  provide additional information i f  needed. 

R3: sm 
i 

CY: G.  R. Waterbury, CMB-1 (740) 
W .  J. Marainan, CMB-W (755)  
R. G. Stafford, (503) 
V. M. Hall ENG-4 (558) 

P 



984 MAIL STOF: 

Attached p l e a s e  f i n d  pre l iminary  work perforxed by ou r  Engineering 
S tud ie s  s e c t i o n  f o r  t he  s u b j e c t  job. Per  i n s t r u c t i o n s  from ENG-DO, 
we are t r a n s f e r r i n g  a l l  l i n e  i t e G  r eques t s  t o  your o f f i c e  f o r  
f u r t h e r  s tudy and d i s p o s i t i o n .  
i n f o r n a t i o n  is needed. 

P l e a s e  contac t  us i f  a d d i t i o n a l  

W. T. *r Eberhard 

F a c i l i t i e s  Design Group Leader 

WTE/db 

Attachment 

CY w / o  a t t a c h :  cy wlat tach:  

W. J. ?laramzn, MS 756 T. Roybal 
H. S. Jordan,  ?Is 400 ES/LJ 6320-3 
G. R. Waterbury, ?IS 740 
J. E. Durrser, MS 401 
L. A. Blackwell, HS 403 
W. R. Hansen, MS 490 

R. DeVore, MS 486 
R. Bradshaw 
E. G. Arntzen 
L. F. Alexander 

R. G. S t a f f o r d ,  YS 

. R. J. Lopez 
f S. Serda 

EXG-2 F i l e  

. 
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4' L m  AUMO8 BCIENTIFIC UBORATORY 
Uh:VEFSiTY 0; CALIFORNIA 

A!& 
LOS ALAVOS. NE\% VEX!CO 87545 

Te:epi;cne EXI. 
0 FFI  CE M E M  0 R A N  D U M 

TO . Ron Stafford,  Leader, H-1 CSlM Section, MS-503 GATE February 6 ,  1983 (S-7jJ271~ 

FR0.W Dru Ful le r ,  H-1 Health Physics Analysis L a b c r a t o r y e  

SLJSJECT X-RAY ANALYSIS OF STACK FILTER FE-19 

sYMasL H-1 -HPAL-23-80 3 
MAIL STOP 749 

. I  
i 
i Stack f i l t e r  FE-19, which ran from 1/18-25/80, was analyzed u s i n g  

the  KEVEX S i ( L i )  detector  and 4096 channel pulse hei h t  analyzer. 
I t  was deterniined t h a t  the sample had 2.05 nCi of 2 3 % ~  and 0.02 nCi  
of 241Am. The 241A~ content of the sample i s  -1.1% by a c t i v i t y .  . 

I 

DF:ed 

Cy: R .  Geoffrion, H-1, MS-749 
File - HPAL 

. i .- 



TO 

FROM : 

February 8 ,  1 9 8 0 e  

s-7 p l c o  

SUWECT : W I N G  3 - CEW BCILDIKG 

SYMBOL : HO-80-33 

MAIL STOP: 400 

It w i l l  be necessary f o r  H-Division (H-1) t o  fash ion  a . 
pos i t i on  paper on t h e  f i l t r a t i o n  of exhaust a i r  from Wing 3. 
This paper should r e f l e c t  t h e  input from H-5 and H-8 i n  
addi t ion  t o  thatefrom CM3. 
d a t e  f o r  t h e  f i r s t  and f i n a l  d r a f t .  

P l e a s e  d i scuss  wi th  m e  a reasonable 

HSJ:mar 

Cy: W. J. Maraman, CMB-DO, MS 756 
L. A. Blackwell, H-5, MS 486 
W. R. Hansen, H-8, MS 490 
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TO 

FROM 

SUBJECT . 

SYMB3L . 

MAIL STOP. 

t - 

LOS A - A M 3 5 .  SEW YEX:CC 27514 Publicly Releasable 
OFFICE M E M O R A N D U M  . 

Jerone Dumzr, H-1,  MS 4G1 DATE February 14, 1980 

IN-PLACE TESTING AND INVESTIGATION OF FILTERS AND COMPONENTS OF FILTER 
SYSTEM Fi-19, WING-3, SM-29, TA-3 
H - 5  80-237 (M571) 

486 . 

As requested, an investigation of the f i l t e r i n g  components and a clop 
in-place t e s t  were CondJcted on f i l t e r  system FE-19. 
consisted of entering the f i l t e r  plenurn t o  examine tne f i l t e r s  and  the 
f i l t e r  clanping devices. The f i l t e r s  installed are American air  f i l t e r ,  
ser ies  2000, No. 100-type glass media. 
24"x24"x36", rated, a t  2000 CFM and i n i t i a l  resistance of 0.48" Y.G.  
type of f i l t e r  has rated efficiencies of 95%, as rated by the N351 
atmosphere dust t e s t .  
as 85%. 

The investigation 

The effect ive f i l t e r  size i s  
Tnis 

The f i l t e r s  are ratea by the DOP2 0.3 pm method 
The condition of the f i l t e r  system is as  follows: 

1. Some of the f i l t e r s  are completely plugged. 
2. The f i l t e r s  are not properly secured t o  frame. 
3. F i l te r  clamping devices .are  missing for a l l  f i l t e r s .  
4. Accumulation of rusty debris throughout the f i l t e r  plenum. 
5. Noticeable deterioration of f i l t e r  holding frame. 
6. Noticeable deterioration of f i l t e r  containment. 

DOP Test 

The aerosol is thermally generated, polydispersed DOP, consisting of  
droplets having an aerodynamic mass median diameter of .0.78 pm. The 
instrument used for detection i s  a forward light-scattering photoneter 
having a tnreshold sens i t iv i ty  o f  a t  l ecs t  10-3 vg / l i t e r  for 0.2 to . l . 0  
pm par t ic les .  The challenge concentration upstream o f  the f . i l ter  bank 
meastired 75% on the instrument. The downstream measurement indicated a 
penetration of 53%. This penetration indicates an installed efficiency 
of 29.3%. 

The system was tested in-place, using DOP as the challenge aerosol. 

References: 
1. Ni3S Atmosphere Air Dust S t a i n  Test, National Bureau of Standards, 

2.  US Army Chemical Corps, DO? Test, Mil STD-282. 

JO: pg 

Washington, DC. 

L 

C Y :  Lawrence Blackwell, H-5 
Glenn daterbury, CMB-1, MS 740 
Ronald Stafiord,  H-1 ,  MS 503<-. 
Marion Davis, ENG-4, MS 750 
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LOS ALAMOS S C ~ E N T I F ! C  LASORA;CRY a 

ReviewdLab CtjuhseI 
r h i V E R S m T Y  CF C A L I F 3 R N : A  

LCS ALAMOS. k E W  NEXICC 2 7 5 i ;  

OFFICE MEMORANDUM 

TO : Ronald Stafford,  H-1, MS 503 DATE March 19, 1983 

FROM John  

S"'JECT' . IN-PLACE TESTING ANI) INSPECTION OF FILTER SYSTEM FE-19, TA-3, W-29, 
W ING-3 

SYMBOL . H-5 80-385 ('ul571) 

MAIL STOP 486 

F i l t e r  system FE-19 was t e s t e d  for f i l t r a t i o n  eff ic iency on March 11, 
1980, two days a f t e r  new f i l t e r s  were ins ta l led .  The new f i l t e r s ,  
Cambridge Hi-flo aerosolve 95, were mt2d t o  the ex is t ing  f i l t e r  f r a m  
w i t h  RTV s i l i c o n e  material .  This procedure was necessary because the 
required f i l t e r  clamping component h a d  deter iorated.  A1 though u s i n g  
s i l i c o n e  i s  contrary t o  acceptable pract ice ,  i t  is reasonable t o  expect 
t h a t  the f i l t e r  system can maintain sea l ing  i n t e g r i t y  a t  f i l t e r  
res i s tance  values u p  t o  4" water gauge. 
measures until  a more permanent i n s t a l l a t i o n  can be established. H-5 
will  conduct in-place survei l lance t e s t s  every s ix  months t o  v e r i f y  
system in tegr i ty .  

These are  only temporary 

The in-place f i l  t2r tes t  consisted of challenging the e n t i r e  f i l t e r  
bank with a r e l a t i v e  concentration o f  dioctyl phthalate (DO?) aerosol.  
T h e  DOP aerosol has a mass median d i a m t e r  approaching 0.8 um.  The 
detection of upstream and downstream aerosol concentration was measured 
w i t h  a l inear read-out forward l ight-scat ter ing photometer. The r e s u l t s  
of the measurements ind ica te  5.3% of the DOP aerosol penetrating the 
f i l t e r  bank or an i n s t a l l e d  eff ic iency of 94.7%. 

JO: pg 

CYS: Larry Blackwell , H-5 
Jerome Dummer , H-1 , MS 401 
Glenn Materbury, CMB-1, MS 740 
Alan Stoker, H-8, MS 490 

L 
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LO5 ALAMOS SCIEI.ITIF!C LASORATDRY 
UNIVERSITY OE CALIFORN i 4 

LO5 ALAMOS. N E W  MEX:CO 87545 

O F F I C E  M E M O R A N D U M  
DATE: April 11, 1.979 -;3 : Ronald G. Stafford, H - 1  

Reviewed/Lab Counsel 

MAIL STOP: SO3 

Reference: H - 1  H?.U.-40-79 

per your request I have resolved the activity from. Fe-20 OlR stack. 
T'e effluent from Fe-19 was diverted into Fe-20 on Narch 5, 1979 
between 0930 t o  1530 hours (6 hours).. Based on these paraqeters 
the release xas determined t o  be 143 pCi. The average concentration 
was detemir,ed t o  be 3.53 x pCi/ml.  This activity w i l l  be 
idmtified as the Fe-20 stack release. 

. .. - .  
I. 

z 

CC: H - 1  WAL File 



CY 1974 

CY 1975 

CY 1976 

CY 1977 

CY 1978 

CY i979 

CY 1980 

42% of LASL Released Pu.From FE-19 333.00 pCi 

47% of LASL Released Pu From FE-19 206.00 pCi 

41% of LASL Released Pu From FE-19 27.97 pCi 

11% of LASL Released Pu From FE-19 13.59 pCi 

45.8% of LASL Released Pu From FE-19 (W=7.834~1O-~~pCi/ml) 
51.33 pCi 

84.5% of LASL Released Pu From FE-19 (X=1.287~lO-~~pCi/ml) 
917.18 pCi 

98.9% of LASL Released Pu from FE-19 (Z=l.O86~10-~~pCi/ml) 
739.00 pCi 

May, 1979 After changing filters FE-19 = 80% efficient 
FE-20 = 0% efficient 

Pu FE-19 Series 2000, class 100 American Air Filters 
(M-80 Prefilters-) 

U FE-20 Some type of furnace filters 



1. 

2. 

3. 

4. 

5 .  

6 .  

7. 

8. 

9. 

10. 

11. 

12. 

13. 

SUGGESTED CMR BUILDING UPGRADING "jpP 

Upgrade ventilation system in Wing 3 (consider Wing 4) 

A. Wing 3 - 

B. Wing 4 - 
*No fire 
above 

FE-19 (Demister + M-80 Prefilter + Aerosolve 
95 1 
FE-20 (Demister + M80 Prefilter + M-80 
Prefilter) 

low grade furnace filters 

Detection of Suppression systems in either of 

Redesign Ventilation System to Provide Differential Control 
between Gloveboxes, Laboratory Rooms, Laboratory Offices, 
Basement and Administration Wing. 

Eleminate Bench Top Slot Ventilation Boxes and Replace with 
Gloveboxes. 

Consider Recirculating Ventilation System for Energy Savings 

Install Scrubbers and/or Oil Removal Systems Where Excessive 
Oil or Acid is Being Released to the Ventilation System. 

Relocate Offices and Laboratories in Basements and Attics- 
due to Inadequate Ventilation 

Provide Upgraded Air Sampling System with Central'Readout 
and Common Vacuum Sampling System. 

Improve Effluent Stack Sampling System 

Install Supplied Air Respirator System 

I 

Improve Personnel Monitoring by Establishing a Central 
Checkpoint. 

Upgrade the P.A. System with Alarms 

Relocate Flamable Gas Bottles Outside with Limiting Flow 
Orifices at Introduction to Building. 

Relocate the lfCleanif Machine Shop, Drafting Group and High 
Temperature Induction Heating Development Laboratory to other 
Facilities. 



Year 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1 

FE-19 STACK RELEASES 

Pu E f f l u e n t  pCi 

.333.0 

206.0 

28.0 

13.6 

51.3 

917.2 

739.0 

% of To ta l  
Pu E f f l u e n t  

42.0% 

47.0% 

41.0% 

11.0% 

45.8% 

84.5% 

98.8% 



FE-19 STACK EFFLUENT 
. s-7 lz,/D 

1979 1980 
Sampling Period- Effluent VCi . Sampling Period- Effluent VCi 

9- 7 - 9-14 
9-14 - 9-21 
9-21 - 9-28 
9-28 - 10- 5 

10- 5 - 10-12 
10-12 - 10-19 
10-19 - 10-26 
10-26 - 11- 2 
11- 2 - 11- 9 
11- 9 - 11-16 
11-16 - 11-21 
11-21 - 11-30 
11-30 - 12- 7 
12- 7 - 12-14 
12-14 - 12-21 
12-21 - 12-28 

7.106 
83.586 
15.028 
13.158 
26.727 
30.655 
41.735 
42.194 
54.820 
59.183 
e49 .115 
69.077 
7.665 
5.848 
3.717 
2.802 

12-28 - 1- 4 
1- 4 - 1-11 
1-11 - 1-18 
1-18 - 1-25 
1-25 - 2- 1 
2- 1 - 2- 8 
2- a - 2-15 
2-15 - 2-22 
2-27 - 2-29 . 

2-29 - 3- 9 
3- 9 - 3-14* 
3-14 - 3-21 
3-21 - 3-28** 
3-28 - 4- 4 

. 4- 4 - 4-11 
4-11 - 4-18 
4-18 - 4-25 
4-25 - 5- 2 
5- 2 - 5- 9 
5- 9 - 5-16 
5-16 - 5-23 
5-23 - 5-30 
5-30 - 6- 6 
6- 6 - 6-13 
6-13 - 6-20 
6-20 - 6-27 
6-27 - 7- 3 
7- 3 - 7-11 

*On 3-10-80 the bag filter, (3-S-95 aerosolves) were changed 

2.04 
3.62 
24.11 
91.21 
2.16 

245.79 
231.82 
49.681 
8.092 
8.807 
1.679 
2.987 
2,702 
2.792 
4.896 
2.902 
6.313 
2.798 
3.017 
4.846 
1.001 
2.761 
5.36 
2.338 
2.281 
.565 

1.232 
.453 

r .  

. .  

. **HEPA Filter f o r  process exhaust 
O old one removed from 3117 on 3-19-80 (Pu releases from 3117 no 

I 

longer expected) 
O new one installed in 3111 on 3-28-80 



TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP 

. r  

uNlvEqS;TY OF CALIFORNIA 
ios ALAMOS. NEW M E X I C ~  a 7 3 5  

Telephone Exr: 
OFFICE M E M O R A N D U M  

Upgrading CHR B u i l d i n g  

CHB- 1 1 

756 

You asked me t o  take a good look a t  the CMR Building and make . 

recommendations fo r  modifying and upgrading i t  so that  i t  will be 
more nearly i n  l ine  w i t h  today's concept of such a building design. 
This upgrading- should make the f a c i l i t y  acceptable for working small 
quantit ies of plwtoniwm fo r  the next 30 years. 

Design planning was s tar ted on the CMR B u i l d i n g  i n  1948. I t  was 
completed i n  1952. 
state-of-the-art design and was an example for  similar faci 1 i t i e s  a1 1 
over the world. The services are s t i l l  functioning very similarljr t o  
the original design w i t h  no major changes except for  the addition of 
higher quali ty exhaust f i l t r a t i o n  on three of the wings and the addi- 
tion of a hot ce l l  wing. 

What has changed radically is the concept of design today as com- 
pared w i t h  1950, and the use o f  the f ac i l i t y .  
crowded, off ices  have been converted t o  laboratories and the a t t i c  and 
basement, which was never designed w i t h  adequate ventilation, i s  being 
used for  work areas and offices.  

quali ty services and to  the extent possible reduce the potential for 
spread of Contamination from the laboratories and t o  the environment. 

A t  the time i t  was designed i t  was the l a t e s t  

Laboratories are over- 

Steps need t o  be taken t o  reduce the overcrowding, provide higher 

Re cormen da t i  ons : 

In making the following recornendations I have not attempted to  design 
them or  make an estimate of their cost b u t  only t o  ascertain the i r  need. 
and feas ib i l i ty .  

1. Determine what  operations are  being carried out i n  b!ing 3 tha t  
are the cause of the h i g h  stack counts and relocate them t o  
wings which have upgraded exhaust f i l t r a t ion .  



W. J. Maraman - 2 -  September 24, 1980 
. 

2. B u i l d - a  new bu i ld ing  nor th  o f  the ClYR bu i ld ing ,  o u t s i d e  of the 
s e c u r i t y  a r e a , o f  such a s i z e  and w i t h  adequate services t o  house 
a l l  work now being don2 i n  CMR Bui lding w h i c h  does n o t  r equ i r e  
such a high q u a l i t y  f a c i l i t y  w i t h  two levels o f  s e c u r i t y .  This 
could include such work as machine shop, engineering design and 
d r a f t i n g ,  h i g h  temperature  induct ion  hea t ing  development, and 
o t h e r  experimental  work no t  involv ing  r a d i o a c t i v e  n a t e r i a l s .  
Such a f a c i l i t y  could be of noma1 U.B.C. cons t ruc t ion  and o f  a 
s i z e  the w i d t h  and l eng th  o f  two e x i s t i n g  wings. 
services modi f ica t ion  t o  be recommended f o r  the CMR B u i l d i n g  
could be' s i z e d  t o  inc lude  th i s  bui lding.  
W i t h  this bu i ld ing  b u i l t  and occupied, an o r d e r l y  r e h a b i l i t a t i o n  
and r e l o c a t i o n  could be made o f  CMR Bui lding t o  minimize opera- 
t i o n a l  s h u t  down. 
Redesign and r e c o n s t r u c t  the HVAC system t o  provide p o s i t i v e  
p re s su re  d i f f e r e n t i a l  con t ro l  t o  a s s u r e  t h a t  a i r  f lows are from 
zones o f  least contamination t o  zones o f  g r e a t e r  contamination. 
a. To the e x t e n t  p o s s i b l e ,  do away w i t h  a l l  hoods and r ep lace  

them w i t h  glove boxes so t h a t  a s e p a r a t e  glove box v e n t i l a -  
t i o n  system can be es . tab l i shed .  
ro s ion  r e s i s t a n t  duc t  work, scrubbers and. a d d i t i o n a l  HEPA 
f i l ters .  Such a system "Zone 1" could be opera ted  a t  low 
f lows ,  a once-through system w i t h  t h e . g l o v e  boxes a t  -0.G t o  
-0.8in. o f  water t o  the o u t s i d e  o f  the b u i l d i n g .  

b. All o f f i c e s  should be r e l o c a t e d  from the l abora to ry  a r e a s  so 
t h a t  a "Zone 2" o r  work a r e a  v e n t i l a t i o n  system could be 
provided i n  the  l abora to ry  a rea .  
system w i t h  about seven a i r  changes/hr w i t h  about 10% make up 
and bleed o f f .  HEPA f i l t r a t i o n  and hea t ing  and cool ing  should 
be provided i n  the r e c i r c u l a t o r y  system t o  keep the a i r  c lean 
and provide necessary temperature  con t ro l  f o r  ope ra to r  comfort 
and equipment requirements.  
a t  abou t -0 .2 in .o f  water  t o  the ou t s ide .  
An a d d i t i o n a l  "Zone 3" v e n t i l a t i o n  system sould be provided 
f o r  the o f f i c e s ,  c o r r i d o r s  and locke r  rooms. T h i s  could be 
provided w i t h  o u t s i d e  f i l t e red  condi t ioned a i r .  

Many 'of the new 

3. 

T h i s  would r e q u i r e  new cor- 

i 

This  could be a r e c i r c u l a t i n g  

T h i s  system could be maintained 

c. 

I t  could be a 
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reci rcul a t i n g  system f o r  energy conserva t ion  and could 
provide the makeup a i r  f o r  the "Zone 2"  system. 
should be kept  a t  -0.1 i n .  o f  water  t o  the outs ide .  
A fou r th  o r  "Zone 4" v e n t i l a t i o n  system should be provided f o r  
the Adminis t ra t ion Wing. 
system f o r  energy conserva t ion .  
t a i n e d  of about +0.1 i n .  o f  wa-ter t o  the ou t s ide .  
Cons t ruc t  a new u t i l i t y  b u i l d i n g  west o f  CMR bu i ld ing  t o  house 
r e f r i g e r a t i o n  compressors and water  o r  a i r  condensers t o  provide 
c i r c u l a t i o n  co ld  water (about  42' - 44' F) f o r  proce'ss cool ing 
and t o  provide .the HVAC coo l ing  thoughout the b u i l d i n g s .  This  . 

would al low the removal o f  a l l  the evapora t ive  c o o l e r s  and their 
replacement w i t h  dry f i l t e r s  w i t h  hea t ing  and cool ing  c o i l s .  
T h i s  u t i l i t y  bu i ld ing  could a l s o  house a i r  compressors and c lean  
up systems t o  provide instrument q u a l i t y  a i r  f o r  v e n t i l a t i o n  con- 
t r o l s  and f o r  process  use. 

T h i s  systerr; 

d. 
Th i s  should be a r e c i r c u l a t i n g  

T h i s  system should be main- 

4. 

5. A new a i r  sampling system should be provided f o r  a l l  the l abora to ry  
a r e a s ,  the v e n t i l a t i o n  system, and the exhaust s t acks .  Central 
blowers should be i n s t a l l e d  and piped t o  a l l  the a i r  monitoring 

. systems t o  provide necessary  sampling a i r  f lows. 
6. Health monitor ins t rumenta t ion  should be provided ' throughout  the . . 

f a c i l i t y  so the ope ra t ions  can a s s i s t  i n  detecting contamination. 
Other ins t rumenta t ion  should be provided a s  necessary f o r  monitor- 
i n g  the f l o o r s  and f o r  i s o k i n e t i c  sampling o f  the exhaus t  s t acks .  
A c e n t r a l  manned r a d i a t i o n  monitor ing checkpoint  should be e s t ab -  
lished t o  a s s u r e  t ha t  no Contamination l eaves  the l a b o r a t o r y  a reas .  
Building-wide hea l th  s a f e t y  rules should be e s t a b l i s h e d  and enforced. 
Considerat ion should be given t o  a d d i t i o n a l  i n s u l a t i o n  on the roof 
and wa l l s  t o  reduce the energy l o s s e s  and condensation t o  make the 
b u i l d i n g  more cornfortable. The perimeter hea t ing  system should be 
r e a c t i v a t e d .  
Worn and corroded house vacuum systems should be rep laced  t o  provide 
adequate  wet and dry house vacuum. 
E x i s t i n g  gas b o t t l e  system throughout  the p o t e n t i a l l y  contaminated 
f a c i l i t y  should be rep laced  w i t h  house gas system w i t h  l i q u i d  de- 
wars o u t s i d e  the b u i l d i n g  as a gas source.  

7. 

8 .  

9. 
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10. The existing circulating hot  water system for heating should be 
inspected t o  see i f  i t  i s  s t i l l  adequate,or i f  a new central c i r -  
culating h o t  water system should be included in the new ut i l i ty  
b u i  1 d i n g .  
The electrical supply t o  the building seems t o  be very adequate 
b u t  the lower voltage distribution systems are not. 

' and distribution centers should be established t o  handle the new 
design requirerrents. 
Many of the experienced people in CMR Building are approaching 
retirement age. 
future should be made as soon as possible so t h a t  their  .wealth of 
experience will no t  be lost. 
Consideration should be given t o  installing handicapped fac i l i t i es  
d u r i n g  upgrading. 

11. 
New transformers 

12. 
If possible general and specific plans for the 

13. 

w DM/ vim4 
cc : R. Bradshaw , ENG-DO, . MS-624 

File 
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TO 

THRU : 

FROM 

SUBJECT 

L 

SYMBOL' 

MA:L ST3P 

OFFICE 
R. S t a f fo rd ,  H-1, MS 503 

I r  

M E M O R A N D U M  

R. J. Lopez 

R. E. Lucero 

Telephone E X *  
DATE January 8. ,98!l&, Go 

s-7 I J 

FILTER PLEXL. LTGRADIKG,  FE-19 & FE-20, SX-29, TA-3; ES/W 6320-3 

EKG- 2- 80- a 8 

984 

The su3jec t .Engineer ing  Study has  been completed and the scope of 
t he  work as descr ibed on the  a t tached  scope shee t  is  estimated t o  
cos t  $2,156,000. 

The est imated cos t  exceeds the  $750,000 maximun: perci iss ibls  f o r  
GPP pro jec t s .  Therefore,  Construct ion Line Item funding w i l l  be  
necessary as t he  p r o j e c t  i s  c u r r e n t l y  scoped. 

If you wish t o  pursue t h e  Line I t e n  approach, I suggest  you 
con tac t  P. H. McConnell f o r  guidance. 

KO f u r t h e r  work w i l l  be  done on t h i s  p ro jec t  u n t i l  f u r t h e r  
sAistructions are received.  

4 
E L /  TR/ db 

=- c 
R. E. Lucero 

ENG-2 Engineering S tudies  

cy: G.  
R. 
A. 
PI. 
P. 
R. 
K. 
E. 
T. 

. L. 
R. 
H.  
C.  
W. 
S. 

Waterbury, HS 720 
Geoffrion, HS 749 
Cucchiara, MS 503 
Davis, MS 401 
H. ?lcCpnnell, YS 124 
DeVore, MS 486 
Rea, MS 490 
G. Arntzen 
Bayhurs t 
Alexander 
Turner ' 

D. Orr 
A. Pyburn 
T. Eberhardt (w/o a t t a c h )  
Serda ( w / e s t .  only)  

EN+ 3 
F i l e  



LOS ALAYOS SCIENT1 FIC LASOFATORY 
E N G I N E E R I N G  DEPARTMENT 

U N I V E R S I T Y  O F  C A L I F O R R I A  - LOS ALAMOS, NEW EEXICO SHEET Nr) 0- 1 

ESTIMATE SUKPARY 
0 F L S H  E E TS 

FILTER PLEXX U P G W I X G  JOB TITLE 
LOCATIO!- BLDG. SS-29, Wl - 

TTFF' c F S T U T I O K  OF WORK 
1. Engineering, design and ins?ection 

@ abt .  15% of construction costs .  

2. Replace two exhaust fans,  concrete 

pads, and f i l t e r  p lenms .  Furnish 

and i n s t a l l  two HE?:! f i l t e r  banks. 

Sprinkler syste: controls ,  a ir  lock! 

but ter f ly  valves and dope' in jec t ion  

hoods. 

TOTAL PROJECT ESTIMATE IN THOUSAWS 

- I  

2.5133: 

1200000 I 300000 9500i300 1375000 - 1  1875900 
I i I '  

$1200 $300 S1725 $431 $2156 



EKG-8 COST ESTPATIXG COVER SHEET 

JOB REFE.WRCE 

DATE RECEIVED: 1 2// 7 / 7 9  
DATE COELETED: / - 2 / 6 0  

/ I 

DATE I S S E I ) :  

-- 

LOGGED IN: 



SCOPE OF WORK: 

Attached is a c o ~ y  of ssbjcct scope of \cork. 
work \<ill fc1lc.i lazer. 

Please s u k i t  any c c z m t s  on the attached s c q e  s h c c ~ s .  

Tic cstinate.of cost for tkis 

I 

t y  w/o n'lt2ch: 

Sid Serda 
ENG3 (If E.S./L.J.) 

IC. 
R. 

H. Rea, H-8, WS 
DeVore, H-5, MS 

490 
486 





n 



1 





LOS ALAROS SC I ENT'I F I C LAB3RATORY L: A, 2 .  q. 7 
ENGINEER!NG DEPAZTMEII'T Y ' t '  / 

ENGINEERING STUDY REQUEST p : . . s  

E. s. /  LAB JOB # 6 320 -3 

FOR-USING GROUP: 

TYPE OF REQUEST: Memo f r o  . 1. E b e r h e t d t  

( 1 )  ACTION R E Q ' D :  SCOPE OF W9RK / ESTIMATE SKETCE 

RECOMYENXTIOX:  ANALY S IS DES !GS SUPPO2T 

OTHER 
~ ~ ~~ ~ ~ ~~ -~ 

( 2 )  ASSIGNED TO: flg- J , / / p ? e  

( 3 )  ENGINEERING STUDY SCHEDJLED COMPLETIOK DATE: 8/3//7 9 
( 4 )  PROBLEM OR SCOPE OF W R K  (ROUGH): c Ad@! 

1 

( 5 )  JU S T I  F I CAT1 ON : 

Y T. R o y b a l  
ENG-2 Engineering Studies 

cy:  E. 6. Arntzen R. Y. Turner 
W. T.Eberhardt L. F. Alexander 
T. R o y b a l  T. L. Bayhurst 
1. Martinez F i l e  



. - 

OFFICE M E M O R A N D U M  
7 0  : Vince Hall, EKG-4 MS-556 

' uu'rc 11- tYRersa,, SYMSOL : H-1-PF-79-75 

WAtL 5TOP 503 

I m requesting tha t  a feas ib i l i ty  s t u ! ~  be perfomec! t o  upgrale E - 1 9  
and FE-20 f i l t e r  plen1r.s t o  house HEPA f i l t e rs . .  It is my undeis:anlkg 
t ha t  E - 1 9  has one bar!'% of M-89 p r e f i l t e r s  and o x  bzik of C o n t i i ~ ~ 2 1  
2033 bag filters.. FE-20 f i l t e r  plexrI has t\<o b a r k  of N-SC; prefilters. 
Is it feasible  t o  restructure the mmnting franes t o  incorporate .HEPA 
f i l t e r s ?  If not,  what is the estimted ccst t o  constrict c c q l e t e  ne:; 
HE?A f i l t e r  plenuzs (2 stages of HEFA f i l t e r s  and one stage of pref i l te rs )?  
I would also l i k e  t o  haw the cost of instal l ing Conzinectal 2829 bag 
f i l t e r s  as t3e second stage of E - 2 0  a d  leaving the first stage of !'- 
pre f i l t e r s .  All of t h i s  infomztion may already-be a la i lab le  since it 
has been proms& by H-1 several t k e s  i n  t h e  past. Apparer.ily, it hzs 
a l w p  been cost prohibitive, hoEever, I fee l  that  serious reconsideraticn 
should be given a t  t h i s  t h e .  
tact  me. 

If I can assist you in any way please con- 

JCG : RGS/mr 

cc: A. Chcchiara, H-1 S - 5 0 3  

- .  R. Geoffrion, H - 1  MS-749 

. H-1 PF Files 

M. Davis, ENG-4 hS-750 
J. m e r ,  H-1 KS-401 

G. Waterbury, CMB-1 Ms-740 
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TO 

FROM - 
SUBJECT 

SYM53L 

M A ! L  STsP 

I .  . .  

a -  
Publicly Releasable 

June 19 ,  1979 
u. T. Eberhardt, EKC-2, HS-98: . DATE 

ESG-4-79-228 

700. 

LFA : nm 

cc: R .  Stafford,  H-1, ES-503 
V.  Hall, ESG-4, HS-558 
H. Davis, ESG-4, HS-750 



TO 



Year 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

FE-19 STACK RELEASES 

. % of  Tota l  
Pu E f f l u e n t  p C i  Pu E f f l u e n t  

333.0 

206.0 

42.0% 

47.0% . 

28.0 41.0% 

13.6 11.0% 

51.3 45.8% 

917.2 84.5% 

. 739.0 98.8% 

i 



LOS ALAMOS SCiENTlFlC LABORATORY 
UNIVEF?S:TY OF C A L I F O R N I A  

L O S  ALAMOS: hEW MEXICO E7545 

/ OFFICE M E M O R A N D U M  
-#-3 : Ronald G. Stafford, H - 1  DATE: April 11, 1.979 

FROM : Leonard Roinero, H-1  H P A L S  

SUSJECT : OR BUILDZVG Fe-20 ST-XK REEASE 

s m a m  : H-1-LLR-8-79 

Reference: H-1 HPAL-40-79 

Per your request 1,have resolved the act ivi ty  from Fe-20 OR stack. 
Tine effluent from Fe-19 was diverted into Fe-20 on March 5, 1979 
between 0930 t o  1530 hours (6 hours).. Based on these parmeters 
the release was determined t o  be 143 pCi-. The average concentration 
Was determined t o  be 3.53 x 10-l' uCi/inl. This act ivi ty  will be 
ideqtified as the Fe-20 stack release. 

. .  

.- . .  -. .-. 

LLR/nr 

cc: H - 1  H?.X File 



. a -  6. 
L 

In early FeSxaz-y ii xas brcii$ir t c  ny zzcer.tior? thz t  Eke Jaxzx-y 19 
t o  JZTXF~ 26 stzck release 5rmI Wicg 3, scut:?, stack FE-19 i;as S1 .IC;. 
This was grezter tkri the t s r a l  re lease frcn t h i s  stack i n  1978. 
Geoffrior?. 2r-d I cp!!i~& the f i l t e r s  tiirmgh the sigiit glass in ~ l e z m  
E - 1 9  zzd it mceare6 that txo cf the  bag f i l t e r s  kzc! t o m  lezvir! scb- 
star.tia1 holes iq the f i l t e r  bank. These filters were h t a l l e d  ip. 
1975. We Lmxxiiately recpesteci t k z ~ u g h  k r i o r i  Dzvis, E G - 4 ,  that  a 
"X Urger+-'' work or&: be 5 i : iazd  t o  instzl: new f i i t e r s  in  this E;a,ds. 
We also req-aesred thzt the >!-a3 pre i i l t e rs  be re?iac& a t  the  szx 
t ine .  An "a? f ~ r  Ckzigk-ig hdioaczivzly Contax.iiated Fil ters or Yedia 
In The C-R 3uilding Fi l rer  Pimux~'~  [attac:nent 1) had been prepred 
and reviewed in  Deca5er 1978 anti ~ z s  t o  be used as the guide f o r  t h i s  
job. 

-. 
Xr .  

. .. 

The f i l r t r  change ifas dme or. >larch 5, 1979 3emeen 9:30 2 ,  t o  3:30 p 
(5 h m r s ) .  



I .  

If 'Hie assme thzt the  t o t a l  z c t i v i t y  co l l ec t& on t h e  E-19 stack saTFliTg 
f i l t e r  bet%een >!arch 2 a d  Yzrch 9 cr-as a resclz of the f i l t e r  c h a g e  :he - 

fol?o:v%,ng calculzt ion could be used. 
. 2 
i: ; - 0.0495 uCi col lected on rc-19 stack s2z~le  f i l ter .  

.Stack s z ~ l e  Cm rzte of 2.0 ft3/min. 
Stack flow r a t e  f o r . 6  hour period was 733 f t3 /n in .  

* : : .  .. - 
: \  

\I 
. 7.; 

x = 18.14 3ci disc.2rgd. 



L L  &a. 

. c  F r m  :his i x o m a t i o n  it is ncr r,ecessar)r t o  look iz t  the  dispersion 
d i lx t ion  ecpazior,, however, it is  a use*; e x r c i s e  fo r  general inforl- 
nation f ro3  this s tack r e l e a e  p o i m .  
Ahiquist, H-8, per'fom t h e  necessary calculat iocs  t o  give us coxen-  
tratior? a t  the s i te  bom.dry pizjizrito Xoad) . 

We have requested tnar 2 0 h  

Severzl rhii-.,gs, in h i d s i g h t ,  a r e  acparenr wbich could l e d  t o  a b e n e r  
controlled f i i t e r  chaise operation a t  the C4.R Buildir-g. Therefare, I 
aq reccmending tha t  tne  fol lacing irezs be reqxirec! a t  t h i s  f a c i l i t y  
ar.d any deviation 5e aTpmvd  by the  E-1 an3 Q e r z r k g  Gr0L.p Office 
resporsible f o r  the vent i la t ion  s y s t m  i n  cuestion. 

1. A l l  f i l t e r  changes require t h a t  the zir flow be d iveced  frcm 
the s y s r m  be i ig  ckznged the  otker s p t m  i n  :h?e s i l e  x i q .  

. 2 .  The Slower be c o q l e t e l y  shut cbm on the  systez being char@. 

3 .  Stack a i r  sm$iq f i l t e r s  be chap@ f o r  Eke f i l t e r  change 
. oTeration. 

4 .  Feslzh Pkiysics Analysis Lz5craax.y persaniel  be notified of 
the  2own t i l e  associazed x i t h  the f i l c e r  change. 

i 



L O J  AlAUO8 8CIENllFIC UBORATORY 
uhlvERSiTv CF : A L : . ; ~ ~ \ ; A  

LCS ALASOS. hE;Y H E X l C C  87Y5 
Telephone EXI. 

GATE March 23, 1981 
OFFICE M E M O R A N D U M  

TO Ronald Stafford,  Assoc. Group Leader, H-1 

ReviewedlLab Counsel 
FROM Robert Geoffrion, H-1 Gf ,G  
SUBJECT FILTER MEDIA CHANGE 

Publicly Releasable 
4hz-rzPp 

M A ' i  STSD 749 

On February 18, 1981 a preplanning neeting was held i n  the Engineering 
Group 4 Office w i t h  representatives from H - 1 ,  H-5, and Zia Company present. 

On March 7 ,  1981 the f i r s t  bank of .Hepa f i l t e r s  i n  5-Fi-28-S was replaced. 
Also removed b u t  n o t  replaced were the f i l t e r  "blankets" i n  f ront  of- the 
metal f i r e  f i l t e r s .  An entry i s  planned t o  re-inforce the frames t o  these 
f i l t e r s  and  a t  tha t  time clean f i l t e r  "blankets" will be h u n g .  

The i n i t i a l  survey of the inside o f  the plenum by L. P.  R .  Martinez showed 
the levels of contamination to be 150,000 c/m. The tiepa f i l t e r  and f i l t e r  
"blankets" were surveyed by Earl J .  Cox, H-1, and determined t o  be retriev- 
able. 
f o r  disposal. 

They were p u t  i n t o  20 year re t r ievable  f ibe r  glass coated crates 

The Continuous Air Monitor by the plenum airlock door showed no airborne 
ac t iv i ty .  
There was never any contamination detected outside of the airlock. 
Company worker had a reading of 2,000 c/m on the neck area b u t  was cleaned 
when he showered. 
swipes was 11/7 d/m. 

Personnel involved i n  the operation were as follows: 

The Giraffe.Sanpler i n  the same v ic in i ty  resulted in 0.33 d/m-m3. 
One Zia 

The highest nose swipe from the morning and afternoon 

L. P.  R. Marti 
G. G .  Garcia Z 

W .  Atencio Z 
L .  L .  Garcia 

Walter Ateficio, t i - 5 ,  made plenum entry to  inspect Hepa f i l t e r  ins ta l la t ion .  

On March 9,  1981, John Ort iz  and Elmer Garcia, H-5, did "In-Place Testing" 
of the f i l t e r  system and was found acceptable. 

On March 21,  1981 another entry was made t o  change the Fire metal f i l t e r s  
and  re-inforce the frames. 
Fire f i  1 ters. 

Clean blanket f i l t e r s  were hung  infront of the 

-1- 



TO: Rcnald Stafford biarch 53, 1981 

ption; A.  A. Valencia 
id not work. 
and in H-1 Jimtxy 

Pia problems were encountered and again no contamination was detected out-  
s ide  the P l e n u m  a i r lock .  No contanination was detected on any o f  the  
personnel. Highest ncse sw'pe was 9/0 d/m and Giraffe sanpler by Plenum a i r lock  door had 0.16 d/n-m 1 . 
These f i l t e r s  a r e  being disposed o f  in  2C year  re t r ievable  f ibe r  glass  
coated c ra t e s  . 

XC: H-1  PF F i l e  
. E-1 ClvlR F i l e  



. .  
APPENDIX A TO 
ACO(W)ALDREQ 090/085 
DATED 3 DECEX3ER 1979 

INFOX!ATIOM REQLTSTED OF LASL RE TA55 

1. VE!CT'ILATI@N SYSTEM 

1.1 Hazarl! A:ialysis, p l u s  any cons ide ra t ions  of conta?rination 
of zone 2 a i r  due t o  r e c i r c u l a t i o n .  

1.2 R e s u l t s  of D r  E t t i n g e r ' s  s t u d i e s  on p a r t i c l e  s i z e  ana lys i s  

t o  estzblish thq  e x t e n t  and s i z e  spectrum of HEPA f i l t e r  
pene t r a t ion  

d u s t  a r i s i n g s  i n  r a d i o a c t i v e  f a c i l i t i e s  m d  r e s u l t s  of t e s t s  

1 .3  Any information on l e v e l s  of a i rbo rne  a c t i v i t y  following 
glove changing, or other ope ra t ion  involving breach of box 
i n t e g r i t y  . 
1.4 Any information on how long it t akes  for a c t i v i t y  t o  reach 
W 1 S  f r o m  p o i n t  of o r i g i n  i n  the event  of a r e l e a s e .  

1 . 5  
t h e  atmosphere? 

What i s  t h e  permit ted l e v e l  of Pu i n  a i r  discharged to 

5.2 
permit ted an2 achieved l e v e l s  of a c t i v i t y  on floors e tc  i n  
work areas. 

Standards of cleanl . iness  i n  the plutonium b u i l d i n g  - 

, I  



3P INFORMATION REQUESTED OF LASL RE TA-55 

1. Ventilatton System 

1.1 Zone 2 a i r  is exhausted from each room through glavanized ducts 
w i t h  exhaust regis ters  a t  near f loor  level.  Exhaus t  regis ters  are 
covered w i t h  a f i be r  glass f i l t e r  mat t o  protect downstream HEPA 
f i l t e r s  from any dust loadl'ng which may occur. In a d d i t i o n ,  a t  
each exhaust regis ter  w i t h i n  the f a c i l i t y  there i s  a c.ontinuous 
a i r  monitor h a v i n g  the capabili ty of detecting 4 HPC hours of 
plutonium sampled a t  t h a t  location. These instruments have two 

. modes of analysis. The instrument continually performs i t s  own 
. analysis collecting airborne material on a h i g h  efficiency f i l t e r  

and alarming i f  the count ra te  exceeds for ty  (40) counts per 
minute thereby evacuating personnel from the room. 
a seperate analysis i s  performed by the  f a c i l i t y  central computer 
which receives pulse output signals t h r o u g h  a multiplexor system. 
The computer then' determines the aniount of p l u t o n i u m  collected on 
the f i l t e r  and also integrates the ac t iv i ty  as a function of time 
g i v i n g .  airborne concentration i n  disentigrations per minute  per 
cubic meter (d/m-M'). These d a t a  are  continually displayed on colored 
cathode ray tubes (CRT's] i n  the central control room, the health 
physics off ice  and the plant managers office.  

In a d d i t i o n ,  

1 

After air  leaves the laboratory room it  t ravels  through a plenum 
i n  the basement containing a roughing f i l t e r  and two stages o f  
HEPA f i l t e r s  before 90% is recirculated back t o  the laboratory 
areas. Ten (10) percent i s  exhausted t o  the atmosphere a f t e r  
traveling through two more stages of HEPA f i l t e r s .  
a i r  i s  sampled through an isokfnetic..sampling p i to t  tube to  a 
continuous a i r  rnoni-tor which a l s o  transmits s igna l s  t o  the computer. 
Alarm limits are  se t  identical to  roon air  monitors previously 
discussed. This a1 lows continuous information regarding p l u t o n i u m  
concentration 1 eve1 s of recircul a t ed  a i r  and permits audible 
evacuation of personnel t o  the corrl'dor i n  the event of an increase 
i'n recirculating a i r  concentration levels. 

Recirculated 

Since a i r  i n  each 



-2- 

corridor i s  suppli.ed from the outsi.de through a HEPA f i l t e r ,  this 
i s  an area o f  safe refuge, 

1 .2  Attached i s  a pub1 ication by Manual .Gonzales, e t .  a1 . ,. "Performance 
of Mutliple REPA F i l te rs  Against Plutonium Aerosols." 

1.3  In reviewing records over the past several years for plutonium 
operations there were only 2 or 3 instances where there was a 
release of airborne ac t iv i ty  resu1ti:ng from a glove change. 
airborne ac t iv i ty  was extremely low, on the order o f  10-20 d/rn-M3 
for  a short period of time. 
data available from LASL plutonium operations involving 'airborne 
ac t iv i t i e s  result ing from glovebox breach o f  integri ty ,  however, 
this da ta  has n o t  6een compiled into one report. 
being made t o  compile such data a t  TA-55 b u t  has presently not  
been done. 
personnel a t  TA-55. 

The 

There is a considerable amount of 

Efforts a re  

T h i s  information could be discussed w i t h  health physics 

1.4 We presently only have information from two ( 2 )  low level releases 
a t  TA-55. 
a t  the exhaust regis ter  for  one release was about 5-10 seconds ar,d 
for the second release was about 1.5-2 minutes. Personnel were i n  
the' room without respiratory protection d u r i n g  both releases. 
There were no inhalation exposures and nose swipes were extremely 
low f o r  each o f  the releases. Instruments were located about 
twenty (20)  fee t  from the release point for both releases and the 
remaining three additional instruments i n  the room alamed shortly 
a f t e r  the f irst  alarm. 
report a t  a l a t e r  date. 

The response time of the f irst  continuous a i r  monitors 

This information will be published i n  a 

1 . 5  As specifled in the "Mini.mum Design Criteria for  New Plutonium 
Faciliti.ez," the effluent concentrations s h o u l d  n o t  exceed the 
Maximum Permissible Concentration for  Uncontrolled Areas, measured 
a t  the point o f  discharge, as given i n  DOE Manual Chapter 0524. 
We used the number f o r  soluable p l u t o n i u m  which i s  6~lO-~'+pCi/cc.  

http://outsi.de


5.2  All efforts are made to keep the Zone 2 and Zone 3 areas free of 
detectable radioacti.ve contami.nation. All fixed floor or wall 
contaminatton i n  excess of 1000 disentigrations per minute are 

. painted. 

. 



MAiL STOP. 503 

In R e  C.R Scilding Fil&r-?lezms" CactaciiTerc 1) hzd 5een pre?ared 
acd reviexed in  Eecmber 1978 an6 was t o  be used. as the ZJiZe f o r  th i s  - 

job. 



If "e assme tk'at the total  zc t iv i ty  collerte:! on tke E - 1 9  s t ~ k  saqp lkg  
f i lzer  berxeer? hkrch 2 snd hkrch 9 xas a r e s u l t  95 the  f i l t e r  <tang5 the 
foll0:vizg calcdation cock! be ued. 

. z 
?.' ; 0.0395 I;Ci collected on Z - 1 2  stack s a T l e  f i icer .  
: .- .- - 

. \  Stzc'k s m p ~ e  flcw rate of 2.c ft!/min. 
S r x k  flaw rate f o r  6 hcur pericd xas 733 fz3/nin. 

;.: .; . \ 



Frm 2iis infmxition it i s  m t  necessaz-y t o  look a t  the dispersior, 
di lxt ion equt ion ,  hcwever, i: is a u s e 5 1  exercise fo r  g c e r a l  infor- 
mation i r n  tj-is ?rack re leGe 7oint. 
Ahlquist, F-8, p e r f o n  the necessary ca?cularic;=s t o  give cs c o r ~ e z -  
t ra t ion a t  the s i t e  bouak-y ('Pajarito goadj. 

\?e hwe  recjuested zhzt i c k .  

Several thkirgs, in hicdsigh:, are  a?Fzrenc 1diich could. lead t o  a bet ter  
controlled f i irer chan5e operation a t  rhe O R  Buildfig. Tnerefore, I 
21 recozner.0ir-g that tne f o l l o ~ i z g  i r em be required a t  this f ac i l i t y  
ar.d any deviaticn 5e ayprovexi by the E - l  a d  Qerzziag Grctp Office 
responsible f o r  the ventilation s y s t m  in queszicn. 

1. .Ui f i l t e r  changes require that the a i r  flow be diverted f m m  
the syscm 5eing ckrged t3 the d i e r  systeq in  the sitlle x k g .  

2 .  

3 .  

'Re Slcisr  be ccmpletely shm LOG cn the systm beicg chaiige6. 

Stack a i r  sm.p l i~g  f i l t e r s  be cha,.l,cel. for  the  f i l t e r  chaiig2 
operax ion. 

. - .  >,e t!ealch P3pics ;i?,alysis Lasoratcry persomei be m t i f i e d  of 
the d o m  tiqe associazed wirh the r i lcer  change. C. 

4 .  
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SUBJECT . 

SYMBOL . 

MAIL STOP. 

LOS ALAMOS SCIENTIFIC LA30%?1 TORY'. 
UNIVERSI  i Y  OF CALlFSRNl i  

LCB A-AMOS. NEW HEXlCO 87545 

I ai requesting that a feasibi l i ty  study be perforin4 t o  upgrade FE-19 
and FE-20 f i l t e r  plenums t o  house HEPA filters. 
that FE-19 has one bank of M-80 pref i l te rs  and one bsnk of Continental 
2000 bag f i l t e r s .  
Is it feasible to. restructure the mounting frames t o  incorporate %?A 
filters? If not, what is the est imted ccst t o  construct complete net 
E P A  f i l ter  plenums (2  stages of EP.4 f i l t e r s  and one stage of pref i l ters)?  
I would also l i k e  t o  know the cost of installing Continental 2000 bag 
filters as the second stage of €E-20 and leaving the f i r s t  stage of M-80 
pref i l ters .  
has been proposed by H-1 several times i n  the past. 
always been cost prohibitive, howeGer , I fee l  that  serious reconsideration 
should be given a t  th i s  t ine.  If I can ass i s t  you in any m y  please con- . . 

t ac t  me. 

It is  my understanding 

FE-20 f i l t e r  plefim has two b a d !  of 31-80 pref i l ters .  

A l l  of t h i s  infornation nay already be available since it 
Apparently, it has 

1 

JCG : 2 W n r  . 

cc: A. Cucchiara, H-1 31s-593 
$1. Dzvis, EXG-4 36-750 
J. Dumer, H-1 MS-401 
R. Geoffrion, H - 1  MS-749 
G. Waterbury, QiB-1 31s-740 
H-1 PF Files 
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Publicly Releasable 
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Attached is a co~y'of subjcct 
work will fol lcx later. 

Please subzit any ctxmcnts on 

I I 

scope of work. Thc estimate of cost for this 

the attached scope sheets. 

. -  



i 



6. 

7 



1 

I 



I 

i. 

! 
A 

! 

I 



-. . c 

r* 
1 .  

SCOPE OF WORK: 

At  t x h e ?  is a-  co?y of sub j cc t 
work \<ill folic.; lacer. 

Please subzit any cdr,cnts on 

Ey H;ro attach: - - 
Sir! Serda 

E N G 3  ( i f  E.S./L*J-) 

cy w / a t t . :  
R i l l  Pelzer 

sccpe of work. ?fie cst imte  of cost fsr C:Is 

t ~ e  a t t a c i G i  scope sjicets. 

,/ 
Ms 490 
nc An6 

1 
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HEPA f i l t e r  plerims (2 stages of -%PA f i l t e r s  
I wu ld  also l i k e  t o  Icox the cost of install ing Contimntal 20100 bag 

m e  stage of m e f i l t e r s ) ?  
- - 

f i l t e r s  2s the s x o z 2  stage of FE-20 a d  IeaviTg t 5 e  first stage 02 3!-83 
pref i l te rs .  
has been propose2 by H - 1  several t i i e s  i n  the p s t .  
always been cost prohibitive, however, I f ee l  that  s e r i o s  recmriderazion 
s h o ~ l d  be given a t  this time. 
t ac t  ne. 

A l l  of t h i s  irfom,atio;? may already be available since it 
Apparectly, it h a  

i f  I can assist you L~I m y  wry please con- 

i 

cc: A. Cicchiara, 2-i ;?.Is-503 
M. Davis, EKG-4 &E-750 
J. Eiiixer, H - l  MS-431 
R. Geofffion, H - 1  h[s-749 
G. I-kterbury, (2.8-1 >!S-740 
E-1 ?F Files 



E ? A  f i l t e r  plenum (2 stages of E?.\ fil ters a d  one s t q e  05 przf i l te rs )?  
I muld also l i k e  t o  icncw the cost of instzl1b-g Contimntal 2OOG bag - 
fi l ters zs t > ? e  secmc~ staee of E-2.3 zrxi 1ea;ri-C the first stage 05 51-80 
pref i l ters .  
has been proposed by H-1 several t i x s  i n  the pzst. 
always been cost arohibitive, ho\%rever, I fee l  that  sericus recccsiderztion 
shoulc! be giver, a t  this t h e .  
tzct me. 

'.% 1 A l l  of t h i s  irLonatior, may zlrezay 3e z~zi l .&le s-hcs it 
hpzz-encly, it hils 

If I czz as i s t  you i? m y  way please ccn- 

cc: A. Cucckiara, 3-1 !.!!3-503 
M. Davis, EXG-4 KTS-750 
J. L m e r ,  H-1 Yi-SOi  
R. Geofzrion, H-1  3!S-749 

H - 1  PF Files 
G. !$sterbjv, C.B-1 b6-740 ' 



I aq recpesti.?,o that a EeasiXli ty  stsdy 5e ;erfom.& t o  u?wade FE-19 

thzt  E - 1 9  has 0r.e ba& of >I-SO pref i l te rs  ar;d ciie bad< of Ccixinexal 
2SGO lxg f i l t e r s .  
Is it fezsible CQ r e s t r x t z r e  t h e  mciintiq f r m e s  t o  irxorpcrare >!PA 
f i l t e r s ?  If not,  what is the e s t i r c e d  ccst  t o  t o n s e x c t  cm9lete nerr 
IS?:\ f i i t e r  p;exms ( 2  srages of FE?A f i l t e r s  and one stage or’ p ref i l te rs )?  
I would also l i k e  t o  k m : ~  the COST of i n s t a l l b z  Conticental 2CC.O bag 
f i l t e r s  2s the  secocd sta- of I%-22 ard L e a ~ k g  the first stage o1“N-SO 
pref i l te rs .  
has been proposed by H-1 sereral  t ines i n  the past .  Apparemly, it has 
always beer, cost prokibiitive, hcxever, I f ee l  that  sericus reconsiderztion 
should be given a t  t h i s  tine. 
tsct 2s. 

- - .  ani! rz-3.3 f i l t e r  p l ~ ~ m s  ts house I-!E?iA filters. if IS T,>. Lz2erstandiqg 

Z - 2 0  f i i r e r  $erx. has m o  badis of 24-30 gref i lsers .  

0’- A l l  of t h i s  i m o n a t i o z  may zlrez2y be zvziiable si..ce it 

If I can assist you ii zzy wzj  Slezise cm- 

cc: A. hcch ia ra ,  H-1 333-503 
M. Davis, EKG-4 YS-750 
J. Limier, 2-1 MS-401 
R. Geoffrion, H-1 !.IS-749 
G. Xzterbcry, C43-1 XS-743 
H - 1  PF Files 
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cc: 2 .  S:aZr'srd, 5-1, XS-533 
1 7 .  Eall, EXG-4,  XS-558 
21. Davis, E X - b ,  XS-750 
File 
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LF'X : ?lz 

cc:  8. Stzzxcrd, 5-1, XS-533 

, 
- -  

V. Eall, ESG-4, ?[S-558 

F i l e  
. If. Davis, ESG-4, ?!S-750 
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.. . LOS ALAMOS SCIENT'IFIC LABORATORY 

ENGINEERING STUDY REQUEST 
ENGINEERING DEPARTMENT 

publicly Relea%ble 

E. s./ LAB JOB B 6 320 -0.3 . 
SUBJECT: F' // r / er 

& FE=ZO 

+/2(/79 - 

FF/9 

BLDG. # sa - a9 TA- 3 
FOR USING GROUP: 

TYPE OF REQUEST: Memo f r o m  

d a t e d  s/r 
CONTACT FOR DETAILED REQUIREMENTS: 

I / f 

ACTIOR REQ'D: SCOPE OF W9RK ESTIMATE SKETCH 

RECOMMENgATION: ANALYSIS DESIGS SUPPORT 

OTHER 

ASSIGNED TO: FB 

ENGINEERING STUDY SCHEDULED COMPLETION DATE: 

c 
8/3//7 9 

PROBLEM OR SCOPE .OF WORK (ROUG!i) : 
/ 

/--- 
( 5 )  JUSTIFICATION: 

. .  

4 

ENG-2 E n g i n e e r i n g  S t u d i e s  

cy:' E. G . - A r n t z e n  R. W. Turner 
W. T . E b e r h a r d t  L. F. A l e x a n d e r  
T. Roybal T. L. B a y h u r s t  
L. M a r t i n e z  
ENG-3 
7 E / / , A C L d  a- 
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TO 

FRCM 

SUBJECT 

SYM33, 

L a  Auuoa ~ I N n C t c  U b O l U T o n Y  
UhrlVESS:T” CF CALlFC?XrA 

LOS 4LAuCS. %iEi%YEX:CO 37545 
Teiec,hone Ext. 

June 19, 1979 

0 F F I  CE M E  M 0 RAN D U M 
DATE W .  T .  Eberhardt, EEG-2, MS-984 

EKG- 4-  7 9-2 2 8 

MAIL STO= 700 

Please ir. it iace an engineerlcg study to upgrade th2 s u b j e c t . f i l t a r  
plenms in SH-29 KC house EEPA f i l t e r s  as requests6 ir. the artzched 
meno fro= R .  G .  Stafford of H-1. 
to sugply additional infornation abouc th2 present spsten i f -  desired. 

Vince Hal?. of ESG-4 w i l l  be available 

i 

LFA : ECI 

cc: R .  Stafford, H-1, MS-503 
V. Hall, ENG-4, MS-558 
M. Davis, E&G-4, MS-750 
F i l e  



0 -  - _  I 

OFFICE M EM 0 RAND U M 

I an requesting that a feasibi l i ty  stacly be performed to  upgrzde E - 1 9  
and FE-20 f i l t e r  plenins t o  house EP.4 f i l t e r s .  
that  FE-19 has one bank of 51-80 pref i l ters  a d  one b m k  of Continexal 
2000 bag filters. 
Is it feasible t d  restrrlcture the morlr.ting frznts t o  incorporate HE?-\ 
f i l t e r s?  If not, what is the e s t k a t &  ccst t o  construct ccn;;lete ne:< 
HEPA f i l t e r  plenms ( 2  stages of l-E-4 f i l t e r s  and one stage of prefil ters)? 
I would also l ike  t o  h a w  the cost of installing Continental 2000 bag 
filters as the second stage of FE-20 and lezving the first stage of M-80 
pref i l ters .  _ A l l  of t h i s  infomation m y  already be available since it 
has been props& by H -1 several t m e s  i n  the p a t .  
always been cost prohibitive, however, I fee l  that  seriom reconsideration 
should be given at  t h i s  tine. 
tact me. 

It i s  my uiderstaidhg 

E - 2 0  f i l t e r  p1ex.m hzs t ~ o  ban:= of Pl-80 prefil ters.  

4.~1 
Apparently, it has 

If I can assist you in  any way please con- 

JCG : RGS/mr 

cc: A. (xlcchiarz, H - 1  E - S O 3  
M. Davis, ENG-4 E-750 
J. I)ummer, H - 1  MS-401 
R. Geoffrion, H-1  E - 7 4 9  
G. Waterbury, (TiB-1 15-740 
H-1 PF Files 



a . 
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TO . 
THRU : 

FROM 

SUBJECT 

SYMBOL . 

MA!L STOP 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545 

Telephone Ex 
0 FFI  CE M EM 0 R-AN DU M 

DATE January 8, I980 R. S t a f f o r d ,  H-1,  MS 503 

R. J. Lopez Re”iewed/Lab CmnA 
R. E. LuCerO 

FILTER PLENL% U P G R A D I N G ,  FE-19 & FE-20, SY-29, TA-3; ES/W 6320-3 

E V G  2- 80- 0.8 

984 

The s u b j e c t  Engineer ing Study has  been completed and t h e  scope of  
t h e  work as descr ibed  on t h e  a t t a c h e d  scope s h e e t  is  e s t i n a t e d  t o  
c o s t  $2,156,000. 

The es t imated  c o s t  exceeds t h e  $750,000 maximum per in iss ib lc  f o r  
GPP p r o j e c t s .  Therefore ,  Cons t ruc t ion  Line I t e m  funding w i l l  b e  
necessary as t h e  p r o j e c t  I s  c u r r e n t l y  scoped. 

I f  you wish t o  pursue t h e  Line I t e m  approach, I sugges t  you 
con tac t  P. H. McConnell f o r  guidance. 

No f u r t h e r  work w i l l  be  done on th i s  p r o j e c t  u n t i l  f u r t h e r  
i n s t r u c t i o n s  are rece ived .  

REL/TR/db 

EKG-2 Engineer ing S t u d i e s  

cy: G. 
R. 
A. 
M. 
P. 
R. 
K. 
E. 
T. 
L. 
R. 
H. 
C. 
W. 
S. 

Waterbury, MS 720 
Geoff r ion ,  MS 749 
Cucchiara ,  Ms 503 
Davis, MS 401 
H. McConnell, MS 124 
DeVore, MS 486 
Rea,  MS 490 
G. Arntzen 
Bayhurs t 
Alexander 
Turner  
D. Orr 
A. Pyburn 
T. Eberhardt  (w/o a t t a c h )  
Serda ( w / e s t .  on ly )  

E N G  3 
F i l e  
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.LOS 

UN I VE RS I TY 

EST1 MATE SUFlMARY 

ALAMOS S C I E N T I F I C  LABORATORY 

OF CALIFORNIA - LOS ALAMOS, NEW MEXICO SHEET 
ENGINEERING DEPARTMENT 

1 NO . 
0 F L S  H E E TS 

D.4TE 1 /7 /79  J06 TITLE FILTER PLEAXI,!! UPGRADING 

I I I I I I 



ENG-8 COST ESTIMATING COVER SHEET 

DATE 

DATE COMPLETED: / - 2 /60  

DATE ISSEED: 

TOTAL PROJECT ESTIMTE: 3- 14- 4. d d 0 

E S T M T I S C  TIME IN HOURS: & 
d 

LOGGED IN:  



SCOPE OF WORK: 

Attached is a copy of subject  
work \<ill folld\i  l a t e r .  

Please subnit  any cc,w.e'nts on 

scope of work. Thc cs t ina t e  of cost  for  this 

the attached scope sheets .  

cy w/o attach: 

S i d  Serda 

cy w/;lttach: - . 

B i l l  Pelzer 

E N G 3  ( i f  E.S./L.J.) 

K. H. MS 
. ~- 

490 --- 

- 7Y4 , 
* S  
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f&~i&LablCOUnd LOS ALAMOS SCI ENiIF I C LABORATORY 2-c- 7 
Y ' d  / . p; I n.5 

ENGINEERING DEPARTMENT 
ENGINEERING STUDY REQUEST Publicly Releasable 

TYPE OF REQUEST: Memi from 

1 . .  
(1 )  ACTION REQ'D: SCOPE OF WORK V ESTIMATE SKETCH 

RECOMKEN3kTION: ANALYSIS DESIGN SUPPORT 

OTHER 

( 2 )  ASSIGNED TO: f l ~ e  Juce~e 

( 3 )  -ENGINEERING STUDY SCHEDULED COMPLETION DATE: g/3//7 9 
( 4 )  PROBLEM OR SCOPE OF WORK (ROUGH): e 

/ 

JUST IF I CAT I Oh' : 

ENG-2 Engineering Studies 

y: E. 6. Arntzen R. W. Turner 
U. 1.Eberhardt L. F. Alexander 

T. L. Bayhurst T. - Roybal - _  - _ -  
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T O  . :  

TT.3.M : 

SUBJECT : 

SYMBOL : 

WAIL STOP. 

OFFICE M E M O R A N D U M  IrpT2 E ” - 4  Ms- 556 DATE May 29, 19?5 

Ro, a13 G. Staffmd, H-1 Section Leader # 72/f &+’#/’& 

limore, H - 1  Arsistant Group Leader 

f Y  P 5 

H- 1 -PF-7 9 - 75 

503 

Public1 Releasable 
@+ &/32/ 

I an requesting that a feasibi l i ty  study be p e r f o n d  t o  upgrzde FE-19 
and FE-20 f i l t e r  p1emm.s t o  house HE?A f i l t e r s .  
that  FE-19 has one bank of $1-80 pref i l te rs  and one bmk of Contheiital 
2000 bag filters. 
Is it  feasible t o  restnrcture the mounting fraiies t o  incorporate E ? A  
f i l t e r s?  If not, what is the estimated ccst t o  constmct c o q l e t e  ne!; 
HEPA f i l ter  p l e m s  (2  stages of HEPA f i l t e r s  and one stage of prefil ters)? 
I would also l i k e  t o  how the cost of installing Continental 2000 bag 
f i l t e r s  as the second stage of FE-20 and leaving the first stage of M-80 

has been proposed by H -1 several tmes i n  the past. 
always been cost prohibitive, however, I feel  that serious reconsideration 
should be given at t h i s  time. 
tact me. 

I t  is  my understandin2 

FE-20 f i l t e r  plenm has t ~ o  banks of bl-80 prefil ters.  . 

pref i l ters .  * A l l  of t h i s  infomatior! may already be abailable since it 
Apparently, it has 

If I can assist you in any way please con- 

I 

JCG : RGS/mr 

cc: A. Olcchiara, H-1 E - S O 3  
M. Davis, ENG-4 E-750 
J. AmDner, H-l Ms-401 
R. Geoffrion, H-1  MS-749 
G. Waterbury, OB-1 MS-740 
H-1 PF Files 
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0 .  

TO 

FROM 

SUBJECT 

SYMB3L 

MA!L STOP 

UN!VERS!TY OF CALIF O R b I A  
LOS ALAHOS. NE* ME X ICC 97545 

Telephone Ext.  

June 19, 1979 

OFFICE MEMORANDUM 
W. T. Eberhardt, ENG-2, HS-984 DATE 

L. F. Alexander 

CMR B U I L D I N G  FE-19 and FE-20 FILTER PLEBE UPGRADING 

I EKG-4-79-228 
1 

. I .  

700 

Please initiate a3 engineering study to upgrade the suSject filter 
plenuas i n  SH-29 ,to house HEPA filters as requested in the attached 
meno from R. G. Stafford of H-1. Vince Hall of E X - 4  will be available 
to supply additional infomaticn about the present system if desired. 

LFA : nm 

cc: R. Stafford, H-1, MS-503 
V. Hall, ENG-4, MS-558 
H. Davis, ENG-4, MS-750 
File 

i 
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THRU 

FROM 

SUeJECT 

SYMBOL 

MAIL STCP 

Publicly Releasable 

?P 
0 F F? M 0 R A N D U M 

R. Sta f fo rd ,  H-1, MS 5 DATE 

R. E. Lucero 

FILTEB PLEIfLPl LiGRXDING,  FE-19 & FE-20, SM-29, TA-3; 

ENG- 2- 8 0- 2 0 
ALTE KWTE A" 

984 

The s u b j e c t  Engineering Study has  been completed and 
t h e  work as descr ibed  on t h e  a t t ached  scope s h e e t  i s  
c o s t  $2,332,200. 

L o .  umos WIENTIFIC U~OIUTORY 
UNIVERSITY OF CAL:FORhIA 

LGS ALAMOS. NEW MEXICO 87545 
Telephone E x t ;  

January 8, 1980 

ES/LJ 6320-3, 

t h e  scope of 
es t imated t o  

The es t imated  c b s t  exceeds t h e  $750,000 maximum pe rmis s ib l e  f o r  
GPP p r o j e c t s .  Therefore ,  Construct ion Line I t e m  funding w i l l  be 
necessary  as t h e  p r o j e c t  i s  c u r r e n t l y  scoped. . 

I f  you wish t o  pursue t h e  L i n e  I t e m  approach, I sugges t  you 
con tac t  P. 8. HcConnell for guidance. 

No f u r t h e r  work w i l l  be  done on t h i s  p r o j e c t  u n t i l  f u r t h e r  i n s t r u c t i o n s  
are received.  

$' db 

cy: G. 
R. 
A. 
M. 
J. 
R. 
K. 
E. 
L. 
T. 
R. 
H. 
C. 
W. 
S. 

R. E. Lucero 
E N G 2  Engineering S tud ie s  

Waterbury, ?Is 740 
Geoffr ion,  MS 749 
Cucchiara,  MS 503 
Davis, 401 
Dummer, MS 401 
DeVore, ?IS 486 
R e a ,  XS 490 
G.  Arntzen 
Alexander 
Bayhurs t 
Turner 
D. Orr 
A. Pyburn 
T. Eberhardt  (w/o a t t a c h )  
Serda ( w / e s t .  only)  

E N G  3 
F i l e  

I 



10s ALAMOS S C I E N T I F I C  LABORATORY 
ENGINEERING DEPARTMENT 

U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAMOS, NEW MEXICO SHEET NO. 1 

E S T I M A T E  SUFIPLIARY 
OF-LSHEETS 

I 

D4TE 1/8/80 
I 

J06 TITLE FILTER PLEXEX U P G W  
LOCATION- BLDG. SH-2! 

= 
I 

Tfp { 
I 

DFSCRIPTJJI~ 4'  OF WORK 
1. Engineering, design & inspection @ 

15% of construction c o s t s .  

2.  Construction Costs: 

A. Replace two exhaust fans ,  con- 

I Crete pads & f i l ter  plenum. 

controls ,  a i r  locks, b u t t e r f l y  

valves  and dope i n j e c t i o n  systt 

hoods. 

B .  Remove s e c t i o n s  of two exhaust 

ducts 6 fabricate  & i n s t a l l  twc 

f i l t er  plenums munted on roof 

of Wing 3. 

TOTAL PROJECT ESTIXGE IS THOUSILVDS 

I 25% II 
1 I 



ENG-8 COST E S T W T I N G  COVER SHEET 
I - I I  

JOB R E F E R E K E  NUMBER: b 3 ~ 0 - 3  f f u o  

DATE RECEIVED: //+ - /e* 

DATE ISSUED: 

TOTAL PBOJECT ESTIMATE: 2,333, 2 
E S i M A T I K G  TIMF, I N  HOURS: d- 

LOGGED IN: 

TYPED: 

CROSS REFERElNCE INDEX CARD: 

@ d / O / & S  

#=/LE 
d A w  

I 



SCOPE GF WCRK: 

Attat!ied. is a copy of subjcct scope of work. Thc c s t i m t e  of cost fo r  this 
work riill fol icx la ter .  

Please subcit any ccasn ts  on t h e  attached 

c y  kdo attach: 

Sid Serda 
E # G 3  (if E.S./L.J.) 

cy  wh!:lixh: - 

ScGpe shccts. 

/ Z - / z - -  7 7 

1 

1 
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5. 

I 
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Publicly qeleasaue 

pi. ' 5 

I.;.ni 2. s-- LOS AlAMOS SC I ENT.1 F I C LABOMTORY 
ENGINEERING DEPARTMENT e '&'  / ENGINEERING STUDY REQUEST 

E . . s . /  LAB JOB t 6 320 -3 DATE 6/2//,79 
SUBJECT: F' // / cr oAh?i f E / 9  

F E - 2 0  
BLDG. # 5% - a9 TA- 3 

FOR USING GROUP: CN 
TYPE OF REQL'EST: Memo from 

dated 5/59/79 I 

CONTACT FOR DETAILED REQUIREMEKTS: 

ACTION REQ'D: SCOPE OF WO2K W ESTIMATE SKETCH 
I 

RECOMMENDATIOX: ANALY S I S DESIGN SUPP04T 

OTHER 

ASSIGNED TO: . p d & ~ ~  

ENGINEERING STUDY SCHEDULED COM?;ETIOK DATE: 
- 

8/3//7 9 
PROBLEM OR SCOPE OF WORK (ROUGH): e Awe 
A / 

JUSTIFICATION: 

1 

/ '  

ENG-2 Engineering Studies . 

cy: E. 6. Arntzen R. W .  Turner 
W. 1.fberhardt L. F. Alexander 
T. Roybal T. L. Bayhurst 
L. Martinez File 
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P 

TO 

m X J :  

W.3.M 

SUBJECT : 

SYMBOL : 

WAIL 5TOP 

Vince Hall, ENG-4 MS-556 DATE >!a>- 29, 1979 

OR EUILDWG E - 1 9  A\T E - 2 C  FILER PEVJ*I  U?GRKlIX 

H- 1 -PF- 79- 75 

503 

I am recpesting that a feasibi l i ty  s%3y be perfoxed t o  upgi&Et E - 1 9  
and E-20 f i l t e r  p1enn.s t o  house E F A  f i l t e r s .  
that  FE-19 has one bank of M-80 pref i l te rs  axl one baiiik of Continzntal 
2000 bag f i l t e r s .  -E-20 f i l t e r  plenm has tm ban’ks of FI-8G prefil ters.  
Is it feasible t o  restructure the mounting frants to incorporate HE?.;, 
f i l t e r s?  If not, what is  the estimate2 ccst t o  c o n s t r x t  ca? le re  ne; 
HEPA f i l ter  plexms (2 stages of HEFA filters and one stage of prefil ters)? 
I would also l i k e  t o  know the cost of install ing Continental 2003 bas 
f i l t e r s  az the second stage of E-20 and leaving the f i r s t  stage of W S O  
pref i l te rs .  -All of t h i s  infomation may already be availa5le since it 
has been proms 
always been cost prohibitive, however, I feel  that  serious reconsideratio2 
should be given a t  t h i s  time. 
tact me. 

I t  i s  my undIrstaz2ing 

If I can assist you in any say please con- 

JCG : RGS/mr 

cc: A. bcchiara ,  H-1  Ms-503 
M. Davis, ENG-4 Ms-750 
J. Ampner, H-1 MS-401 
R. Geoffrion, H-1 MS-749 
G. Waterbury, OB-1 MS-740 
H-1 PF Files 

I 

I 

I 

I 
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TO W. T .  Eberhardt, EKG-2, HS-984 DATE 

June 1 9 ,  1979 

MAI, STOF 709 

Please i n i t i a t e  an enginsericg study t o  upgraze the subjecc f i l t e r  
plenum i n  S?!-29 t o  house HEPA f i l t e r s  as requested i n  the attache? 
me=a from R .  G .  Stafford of H-1. Vince t ial l  of ENG-4 will be avai la5Ie  
to  supply addit ional  i n f o m a t i o n  about the present system i f  d e s i r e l .  

r 

LFA : nm 

cc: R .  Staf ford,  H-1, MS-503 
V .  H a l l ,  E K G - 4 ,  MS-558 
H. Davis,  EXG-4, MS-750 
F i l e  



TO 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALlFORYlA 

LOS ALAMOS, NEW MEXICO 87545 .r 
Telephone Ext: OFFICE MEMORANDUM 

R. S t a f f o r d ,  H-1, MS 503 DATE January 16, 1980 
R. E. Lucero, ENG-2, MS 984 

THRU: H. S. Jordan, Asst.  D i v i s i o n  
FROM 

SUBJECT . ENVIRONMENTAL EVALUATION - FILTER PLENUM UPGRADING 

. Ken Rea, H-8 <#Q 

SYMBOL : H8-80-36 

MAIL STOP 490 

The Labora tory  i s  r e q u i r e d  by A1 buquerque Operat ions O f f i c e  
t o  e v a l u a t e  env i ronmenta l  consequences o f  v a r i o u s  p r o j e c t s  i n c l u d i n g  
l i n e  i tems.  
However, t h i s  p r o j e c t  i s  n o t  capable o f  p roduc ing  n o t i c e a b l e  environmentat '  
e f f e c t s ,  n o r  i s  i t  l i k e l y  t o  generate p u b l i c  concern r e l a t i v e  t o  t h e  
environment. Therefore,  an environmental  assessment f o r  t h i s  p r o j e c t  
i s  deemed unnecessary. 

The f i l t e r  plenum upgrading i n  SM-20 i s  i n  t h i s  category.  .. 

KR:vh 

cc:' P. H. ElcConnell, FMO/ENG, f?S 110 

I 



LOS ALAMOS SC!ENTIFiC LAaORATORY 
U N - V E R S  TY CF C A L I F C S R I A  

LCS A L A M C S  VLW mMEX:CO 9 7 5 4 4  

OFFICE M E M O R A N D U M  
TO W. T. Eberhardt, ENG-2 (984) DATE. 17 January 1.980 

- 

FROM R. K. DeVore, H-5 <\La 
SUBJECT VENTILATION UPGRADE, CMR FE-19 and FE-20-ES-6320-3 

MAIL STOP. 486 

The proposed s i n g l e  f i l t e r  system capac i ty  of 60,000 cfrn has ser ious 
disadvantages which should be avoided i n  the  upgrade p ro jec t .  The DOE!NRS 
recomnend maxirnum f i l t e r  bank capac i ty  i s  30,000 cfm. . T h i s  l i m i t a t i o n  i s  
based on r e l i a b i l i t y  cons idera t ions  and tine d i f f i c u l t y  o f  in-place 
t e s t i n g  a l a r g e r  system. The e x i s t i n g  60,000 cfm f i l t e r  systems a t  CY!? 
do present problems i n  t e s t i n g  due t o  the  w id th  of the plenum and t9e 
number o f  f i l t e r s .  These problems make i t  d i f f i c u l t  t o  s a t i s f y  a l l  o f  
the c r i t e r i a  f o r  a v a l i d  in-p lace f i l t e r  t e s t .  

Please i n i t i a t e  an A l te rna te  ' B '  t o  ES/lJ 6320-3 t o  inc lude subdivid.- 
i n g  the t w o  60,000 cfm f i l t e r  plenums ... i n t o  30,000 cfm un i t s .  
bank should n o t  be over fou r  f i l t e r s  h igh .  F i l t e r  bank by-pass prov is ions  
s i m i l a r  t o  those a t  TA-55 should be prov ided f o r  the in-place f i l t e r  t e s t .  
The fan.s should be  capable o f  hand l i ng  45,000 cfm w i t h  b u t t e r f l y  valves 
m d  duc t ing  so t h a t  f l m . f r o m  a l a b  area can be f i l t e r e d  by  one u n i t  w h i l e  
t h e  o ther  u n i t  i s  be ing  t e s t e d  o r  hav ing  t h e  f i l t e r s  changed. It would 
n o t  be necessary t o  have connect ing ducts between the t w 3  l ab  areas. 

The f i l t e r  

I w i l l  be a v a i l a b l e  t o  prov ide a d d i t i o n a l  in format ion i f  needed. 

R!J: sm 

CY: G. R. Waterbury, CMB-1 (7401 
W .  J. Maraman, CMB-W (756) 

. R. G. Staf ford,  (503) ... 
V. M. H a l l  ENG-4 (558) 

I 



ReviewWLab Counsel 
Publicly Releasable 

LOS ALAMOS SCIENTIFIC LABORATORY 
J\;I:”FC.Tv r.- -a. - I .  “r  u-LF5F\.> 

F40M : W. T. Eberhardt 

. VJZXTILATIOX L T G X A D I S G ,  CXR-FE-19 & 20; ES/LJ 6320-3  

MAiL ST3?.  984 

Attached p l e a s e  f i n d  prel i rc inary work performed by our- Engineering 
S tud ie s  s e c t i o n  f o r  t h e  s u b j e c t  job .  
w e  are t r a n s f e r r i n g  a l l  l i n e  i t en  r e q u e s t s  t o  your o f f i c e  f o r  
f u r t h e r  s tudy  and d i s p o s i t i o n .  
information is needed. 

Pe r  i n s t r u c t i o n s  from EYG-DO, 

P l ease  con tac t  us  i f  a d d i t i o n a l  

m W. T. @%%r Eberhard 

F a c i l i t i e s  Design Group Leader 

WTE/ db 

Attachment 

cy w/o a t t a c h :  

W. J. Xaraman, MS 756 
H. S. Jordan,  % 400 
G. R. Waterbury, MS 7 4 0  
J. E. D u k e r ,  MS 401 
L. A. Blackwell, ?IS 403 
W. R. Eiansen, XS 490 
R. G.  S t a f f o r d ,  MS 5 
R. DeVore, MS 486 
R. Bradshaw 
E. G .  Arntzen 
L. F. Alexander 
R. J. Lopez 
S. Serda 
ENG-2 F i l e  

cy wla t t ach :  

T. Roybal 
ES/LJ 6320-3  



Reviewed/l.ab Counsel 

L W  "08 8CILNTIFIC LABORATORY 
UNIVERSiiv CF CALIFORNIA 

LOS ALAMOS. VEW YEXiCO 87545 - 
Telephore EXI; 

OFFICE M E M O R A N D U M  
TO Ron Staf ford,  Leader, H-1 C&M Section, MS-503 DATE February 6, 1980@b0 

FROM Dru Fu l l e r ,  H-1 Health Physics Analysis Laboratory .E% 
SL'BJECT . X-RAY ANALYSIS OF STACK FILTER FE-19 

sYMacL . H-1 -HPAL-23-80 

MA:L STC? 749 

Stack f i l t e r  FE-19, which ran from 1/18-25/80, was analyzed using 
the KEVEX S i ( L i )  detector and 4096 channel pulse hei h t  analyzer. 

of 241Am. 
I t  was determined t h a t  the sample had 2.05 nCi of  23 ! Pu and 0.02 nCi 

The 2 4 1 A ~  content o f  the sample i s  1.1% by a c t i v i t y .  

DF:ed 

Cy: R. Geoffr ion, H-1, MS-749 
F i l e  - HPAL 

1 



LOS ALAMOS SCIENTIFIC LABORATORY 
L;h!V/EESITV C. i  SA.-IFSRhiA 1 

LCS . L A K E  NEX L!3lC3 5 7 3 5  
Teleprone Ex:: O F F I C E  M E M O R A N D U M  

TO : Ronald G. Stafford, H-1  DATE: February 11, 198 
- 

FROM : 

z 
P* qyKb 

Robert D ,  Geoffrion, 14-1 

Tlrlere have been no group GB-1 operational changes in  the south side 
of Xing 3 since January of 1979 w h i c h  would cause higher effluent 
results on 3-FE-19. 

m / m  

cc: H-1  PF Files . 



I INTEROFFICE .ROUTING SLIP 

LOS ALAMOS SCIENTIFIC LABORATORY 

Void Mail Stop and initial before re-routing 

I TO I FROM I 

Comments: 

Form 770 Stock NO. ST-2680 
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LOS ALAMOS SCiENTlFlC LASORATORY 

LOI ALAMCS. SEW MEXICC a 7 5 ~ 5  
bN IVERS!TY OF CALI  FORhl A 

TO 

FROM 

SUGJECT . 

SYlMBOL . 

MAIL ST3P. 

OFFICE M E M O R A N D U M  

Ronald Stafford,  H-1,  MS 503 DATE March 19 ,  1980 

IN-PLACE TESTING AND INS?ECTION OF FILTER SYSTEM FE-19, TA-3, Si-29, 
W INS-3 
H-5 80-385 (W571) 

486 . 

F i l t e r  syst2m FE-19 was tes ted for f i l t r a t i o n  efficiency on March 11, 
1980, two days a f t e r  new f i l t e r s  were ins ta l led .  The ne4 f i l t e r s ,  
Cambridge Hi-flo aerosolve 95, were mated t o  the ex is t ing  f i l t e r  frame 
with RTV s i l i cone  material .  This procedure was necessary because the 
required f i l t e r  clamping component had deter iorated.  
s i l i cone  i s  contrary t o  acceptable pract ice ,  i t  i s  reasonable t o  expect 
t ha t  the  f i l t e r  system can maintain seal ing in t eg r i ty  a t  f i l t e r  
res i s tance  values u p  t o  4" water gauge. 
measures until  a more perinanent i n s t a l l a t ion  can be established. H-5 
will  conduct in-place survei l lance t e s t s  every six months t o  ver i fy  
system in tegr i ty .  

A1 t h o u g h  using 

These are only temporary 

T h e  in-place f i l t e r  t e s t  consisted of challenging the e n t i r e  f i l t e r  
bank with a r e l a t i v e  concentration of dioctyl phthalate ( I M P )  aerosol. 
T h e  DOP aerosol has a mass median diameter approaching Q.8 pm. The 
detection of upstream and downstream aerosol concentration was measured 
with a l inear  read-out forward . l ight-scattering photometer. The r e s u l t s  
o f  the measurements indicate  5.3% of the DOP aerosol penetrating the . 

f i l t e r  bank or an ins ta l led  eff ic iency of 94.7%. 

JO: pg 

CYS: Larry Blackwell , H-5 
Jerome Duminer , . H-1 , MS 401 
Glenn Yaterbury, CMB-1, MS 740 
Alan Stoker, H - 8 ,  MS 490 

I 



W i l l i a m  J. Maraman, MST-DO, MS 6756 

Jesse Aragon, Heal th  D i v i s i o n  Leader 

February 10, 1983 

P228/ 7-4218 

 re- E. Du-mI G*erp  L * - d r r ;  9-1 
James 0. Jackson, Group Leader, H-5 H -5-8 3- 

LOCAL EXHAUST VENTILATION DEFICIENCIES, OIR BUILDING, ?+EE+Ff - 
CmR TH-3,  r n - 2 9  

The CWR B u i l d i n g ' s  l o c a l  exhaust v e n t i l a t i o n  system f o r  each wing i s  

surveyed annua l ly  by  t h e  I n d u s t r i a l  Yygiene Group (H-5) t o  i d e n t i f y  

d e f i c i e n t  exhaust hoods M may pose a p o t e n t i a l  exposure t o  t o x i c  and 

r a d i o a c t i v e  substances and f o r  ensur ing compliance w i t h  

mukick 

-hL Ldaerdaryh 

c r i  t e r i  a. 

H-5 has encountered an i nc reas ing  number o f  d e f i c i e n t  exhaust hoods 

n o t  meet ing the  c r i t e r i a  @$% cannot be  brought  i n t o  compliance by n d k ~  
h p  d 

maintenance o r  repa i rs .  F a i l u r e  o f  these exhaust hoods auseg opera t iona l  

problems f o r  t h e  use r  group & > e a r n o  program delays 0- 
Ad d,Jl Ibg 

I 

%m+keesponsib i l i ty  f o r  a p r o p e r l y  opera t ing  v e n t i l a t i o n  exhaust 
cmruquedQ, 

- +a a s S L l r c t h  
system l i e s  w i t h  H-5, H-1, ENG-4 an dk Vvarious opera t i ona l  groups,Va meet ing 

was h e l d  t o  d iscuss  t h e  var ious  a l t e r n a t i v e s  a v a i l a b l e  +a- proper 

ope ra t i on  o f  t he  v e n t i l a t i o n  exhaust hoods. The meet ing recommended the  

f o l  lowing: 



* 1. Disal low any fu ture i n s t a l l a t i o n s  of new hoods tovex i s t i ng  

sys terns, 

Remove any hoods from the%ystem$ which are present ly  
v d r k t ; e n  

2. 

l'not-in-oset1. T h m  hoods which cannot be phys i ca l l y  removed 

3. 

should be secured so t h a t  they are not.used, 

b ' t h e  e x i s t i n g  special  work p e m i  t v s y j t e g f t o  a l l o d w o r k  i n  s csccamp;r,, 

marg i n a l  l y  d e f i c i e n t  hoodp+tAL"maintenance, ~ ~ r e p a i r s  
h 
eSf%&eb The SWP s h a l l  have a th ree  month exp i ra t i on  t ime 
I i yii 
W, 

Wi\I' e (sap) @g@ a d t d n s l  eplqs t e  

mi! w'11) ell&A?kc 0 p e t d t ; ~ l  qmUp+O 

4. Re locate c r i t i c a l  operations t o  rooms w i th  adequate exhaust 

vent i la t io 'n  o r  t o  r o o m  c lose r  t o  the exhaust fans where a i r f l o w s  

are more e a s i l y  adjusted, 

5. I n s t a l l  a i r  f l o w  ( d r a f t )  gauges on each marg ina l ly  acceptable 

exhaust hood , 
6 .  I n s t a l l  s t a t i c  pressure drop gauges a t  each branch takeoff from 

the  main exhaust duct so  t h a t  p lugging i n  branches can be more 

r e a d i l y  determined and t o  ease the  balancing of airf lows, 

P r o h i b i t  the use o f  p l a s t i c  ductwork and dampers, 7. 

w i t h  *. c d  8. Replace "old1' exhaust v v r m n o t  W S .  

I t  equipment (many exhaust hoods have degraded 

. froin o r i g i n a l  design) , 
each4  

9. Assign wing representat ives f r o d t h e  operat ional  groups t o  become 

f a m i l i a r  w i t h  that-wins's system and who can a c t  as a contact for 

H-5 ,  H-1, and EWG-4. 

I 



Should any o f  t h e  above remedial ac t ions  f a i l  t o  b r i n g  an exhaust hood 
vb8L I 

i n t o  compliance w i  t h v l a b o r a t o r y l c r i t e r i a  and Health, Safety and 

Environment requirements, then t h e  opera t iona l  group w i l l  be requ i red  t o  
I 

suspend operat ions i n  t h a t  exhaust hood. 

I n  conclusion, t h e  CMR B u i l d i n g ’ s  exhaust v e n t i l a t i o n  system was 

designed f o r  a determinate exhaust volume and a s p e c i f i c  number o f  exhaust 
4ddIllblRd 

points .  I n s t a l l a t i o n  o f  i tenhoods and mod i f i ca t i ons  t o  t h e  o r i g i n a l  

system have caused an unbalanced and reduced a i r  f low. As such, t he  

e x i s t i n g  system poses a p o t e n t i a l  hn;LLch exposure toVLorkers and may 

r e s u l t  i n  delays i’n operat ions o r  programs. 

$0 r C \ c d b o C  

JOJ /hy 

I 
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H-5 79-691 (W571). 

48 6 

In t roduc t ion  
I 

As reques ted ,  an e f f i c i e n c y  test w a s  conducted of the  a i r -c leaning  
system which provides  exhaust  v e n t i l a t i o n  from the  south s i d e  of Wing-3, 
C#R Bui l ing.  The a i r  c l eane r s  i n s t a l l e d  i n  t h i s  system a r e  36-24" x 24"' 
x 36", s e r i e s  2000, c l a s s  100 American A i r  F i l t e r s .  The f i l t e r s  con ta in  
g l a s s  f i b e r  media,, having average e f f i c i e n c i e s  of 95X, as e s t a b l i s h e d ' b y  
the NBSl atmospheric dus t  tes t .  
r a t i n g 2  us ing  d i o c t y l  p h t h a l a t e  (DOP) vs.  the  NBS test is i n d i c a t e d - a s  
f 0 1.1 ows : 

A comparison of f i l t e r  e f f i c i e n c y  

The WP test s p e c i f i e s  e f f i c i e n c i e s  of 85% us ing  0.3 pm p a r t i c l e  
s i z e .  The NBS test uses  atmospheric dust a t  a p a r t i c l e  s i z e  ranging 
from 1 - .20 Um. This test rates the f i l t e r ' s  e f f i c i e n c y  a t  95%. I n  
t e s t i n g  a f i l t e r  system in-place,  t he  DOP now cha l lenges  the  complete 
system while  t he  NBS tes t  only determines the e f f i c i e n c y  of the 
f i l t e r  media. . 

This f i l t e r  system, designated FE-19, i s  ope ra t ing  a t  an a i r f l o w  
capac i ty  of 38,000 CFM. 
the du ra t ion  of the  WP tes t .  

The capac i ty  w a s  reduced t o  25,000 CFX during 

Tests 

The fol lowing desc r ibes  the in-place test  performed on f i l t e r  system 
FE-19. 

The f i l t e r  system w a s  chal lenged wi th  a r e l a t i v e  concent ra t ion  of DOP 
aerosol  having a count median diameter  of 0.45 pm. 
concent ra t ion  upstream and downstream of the f i l t e r  bank w a s  measured 
with a forward l i g h t  s c a t t e r i n g  photometer. 

The ae roso l  

The r e s u l t s  of the  t e s t  i n d i c a t e  a f i l t e r  system e f f i c i e n c y  of 80% 
based on a t h r e e  minute WP chal lenge and f i v e  minute downstream sampling. 
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Exhaust system FE-20 which provides  exhaust t o  the  nor th  s i d e  of 
Wing-3, w a s  a l s o  t e s t e d  with DOP. This system does not  conta in  high . 

e f f i c i e n c y  f i l t r a t i o n .  However, i t  is sometimes used f o r  providing a 
negat ive  condi t ion  i n s i d e  the FE-19 plenum dur ing  f i l t e r  changes. The 
DOP tes t  ind ica t ed  f i l t e r  system e f f i c i e n c y  of zero.  

JO:  s f  - 
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Jerome Dummer, H-1, MS-401 
W i l l i a m  Maraman, CMB-DO, MS-756 
Meliton M. Garcia ,  H-5 
Robert F. Weeks, H-5 

References : 

(1) NBS Atmospheric A i r  Dust S t a i n  T e s t  
Nat ional  Bureau of Standards 
Washington, D. C. 

( 2 )  Eff ic iency  Comparison T e s t s  on Various F i l t e r  Mediams 
(MSX) Mine Sa fe ty  Appliances Company 
P i t t sbu rgh ,  PA 



memorandum Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

TO: 

T H R U  

FR0.U. 

Si8JEc'. 

H-5 F i l e  , 
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Robert t i i r r d l 2 ~  H-5 i3d, Bruce Re iner t ,  H-3 r 

L. L. Garcia, t i 3  9yv63i ti-5-42-63 (4571)  

CLdRIFICATiON: THE PZACTICE OF SEARING A SURGEON'S CAP BENEAT3 A FULL 
FACE MASK 

Wearing a surgeon's c q  beneatn a f u l l  face  mask was discussed by Jams 
DeField, Tom Moore, Ron S t a f f o r d  and mysel f  on J u l y  14, 1982. The reason 
f o r  tne  meeting was t o  c l a r i f y . t n 2  I n d u s t r i a l  Hygiene ( r i d )  p o s i t i o n  on 
the sub jec t  and t o  avo id  the  need f o r  i s s u i n g  a memo, f r o n  H-3, 
p r o n i a i t i n g  t h i s  p rac t i ce .  

Join Moore and I contended t n a t  the  p r a c t i c e  should be p roh iD i ted  because' - 
i t  was our  p o l i c y  and because there '  i s  no assurance a seal  can be 'I maintained w i t r i  a surgeon's cap beneath the  head straps. Ron Sta f fo rd  
contended t h a t  there  are t imes when a surgeon's cap makes sen52 and t h a t  
t iea l tn  Physics moni tors  do n o t  have c o n t r o l  over whether o r  no t  a person 
wants t o  wear a surgeon's cap; i t  i s  n o t  recommended b u t  i s  permiittea i f  
the  wearer so wishes. 

We .reviewed both ANSI standards 1969 and 1980 on Resp i ra to ry  P ro tec t i on  
found tne  wording i n  the  standards has changed. The 1969 standard, 

s ta tes  "Respi rators  s h a l l  n o t  be worn when cond i t i ons  
a good face seal .  Such cond i t i ons  my Le a growth o f  beara, 

a s k u l l  cap t h a t  p r o j e c t s  under % facep iece  o r  temple pieces 
The 1980 standard, paragraph 7.3.4, s ta tes  " A  head cover ing 

between the sea l ing  sur face o f  the  r e s p i r a t o r  facepiece and 
face  s h a l l  n o t  be used." 

c .< 
Altnough trie i n t e n t  o f  bo th  the  1369 and 1380 standards are tne  same, 
emphasis has cnancjed from "facepiece" t o  " facepiece sea l i ng  sur face"  and 

. t he re fo re  a s k u l l  cap may be worn under a r e s p i r a t o r  facepiece if i t  does 
not,  i n  f a c t ,  a f f e c t  the  sea l i ng  surface. For t h i s  reason, the  conclus ion 
o f  our  meeting was: 

. 1. Cont inue t o  d iscourge the  use o f  s k u l l  caps beneath f u l l  face 
r e  sp i r a t  o r y  p r o t e c t  ion.  

/ I f  the  ,wearer cannot be dissu-aded f rom wearing a s k u l l  cap . 

2* ' beneath tne  mask, assure t h a t  t h e  wearer i s  t es ted  w i th  i r r i t a n t  pbzH~+-.-pL fume f o r  a proper seal  each and every t i n e  the  mask i s  donned. 
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SLBJECT LOCAL EXtiAUST MEiTILkTION DEFICIENCIES-, BiR BUILDING, TA-3, SH-29 

The CbIR  building,'^ l o c a l  exhaus t  v e n t i l a t i o n  s y s t e n  f o r  each w i n g . i s  
surveyed annua l ly  by the I n d u s t r i a l  Yygiene Group (H-5) t o  i d e n t i f y  
d e f i c i e n t  exhaus t  hoods which nay pose a p o t e n t i a l  exposure t o  t o x i c  and 
r ad ioac t ive  subs tances  and t o  ensure conpl i ance  w i t h  the Latoratory. ' s  
v e n t i l a t i o n  c r i t e r i a .  

H-5 has  encountered a n  inc reas ing  number o f  def ic ient  exhaus t  hoods 
not  meeting the c r i t e r i a ,  t h a t  cannot  be  brought  i n t o  compliance by 
r o u t i n e  maintenance o r  r e p a i r s .  F a i l u r e  o f  these exhaus t  hoods has caused 
ope ra t iona l  problems f o r  the user groups which  cou ld  p o t e n t i a l l y  l ead  t o  
program d e l a y s  and empl oyee exposures.  

Respons ib i l i t y  f o r  a proper ly  o p e r a t i n g  v e n t i l a t i o n  exhaus t  system 
l i e s  with H-5, H - 1 ,  ENG-4, and the va r ious  ope ra t iona l  groups,  
consequent ly ,  a meeting h'as h e l d  t o  discuss the va r ious  a l t e r n a t i v e s  
a v a i l a b l e  t o  a s s u r e  the proper  ope ra t ion  o f  the v e n t i l a t i o n  exhaus t  
hood s . 

1. 

2. 

. 3. 

4. 

The fo l lowing  recomiiendations were developed a t  the n e e t i  ng: 

d i s a l l o w  a w  f u t u r e  i n s t a l l a t i o n s  o f  new hoods t o  the exis t ing 
sy stem s ; 

remove a w  hoods from the v e n t i l a t i o n  s y s t e n  which a r e  p re sen t ly  
f'not-in-use.! 
should b e  secured  so t h a t  they a r e  n o t  used; 

The hoods w h i c h  canno t  b e  physically removed 

u t i l i z e  the e x i s t i n g  spec ia l  work pe rmi t  (SWP) system t o  a l l o w  
ope ra t iona l  groups t o  work i n  maQina l ly  d e f i c i e n t  hoods. 
will  a l l o w  t i n e  f o r  the ope ra t iona l  group t o  accomplish 
maintenance and r epa i r s .  The S W  s h a l l  have a 3-month e x p i r a t i o n  
time linii t; 

T h i  s 

r e l o c a t e  c r i t i c a l  o p e r a t i o n s  t o  rooms w i t h  adequate exhaus t  
v e n t i l a t i o n  o r  t o  rooms c l o s e r  t o  the exhaus t  f a n s  where a i r f l o w s  
are more e a s i l y  ad jus t ed ;  

I 



5. 

6. 

7. 

8. 

9. 

1 

i n s t a l l  a i r  flow ( d r a f t )  gauges on each margina l ly  accep tab le  
exhaus t  hoo d; 

i n s t a l l  s t a t i c  pressure  drop gauges a t  each branch t ake  o f f  from 
the main exhaus t  d u c t  so t h a t  plugging i n  branches can  be more 
r e a d i l y  deternrined and t o  ease- i  n the balancing o f  a i r f lows ;  

p r o h i b i t  the use o f  p l a s t i c  ductwork and dampers; 

rep1 ace  "0 1 d" exhaus t  hoods w i t h  new equipment (many exhaust  
hoods have degraded from o r i g i n a l  d e s i g n ) ;  

I 

ass ign  wing r e p r e s e n t a t i v e s  from each o f  the ope ra t iona l  groups 
t o  become f a m i l i a r  w i t h  t h a t  wing. 's  system and t o  a c t  a s  c o n t a c t s  
f o r  H-5, H-1, and  ENG-4. 

I 
Should a w  o f  the above remedial a c t i o n s  f a i l  t o  b r i n g  an  exhaus t  hood 

i n t o  compliance w i t h  the Lalora tory , ' s  c r i t e r i a  and Health,  Safe ty ,  and 
Environment requirements,  then the ope ra t iona l  group will be  required t o  
suspend o p e r a t i o n s  i n  t h a t  exhaus t  hood i n d e f i n i t e l y .  

designed f o r  a de te rmina te  exhaus t  volume and a specific nunber o f  exhaus t  
points .  I n s t a J l a t i o n  o f  a d d i t i o n a l  hoods and mod i f i ca t ions  t o  the 
o r i g i n a l  system have caused unbalanced and reduced a i r f low.  As such, the 
existing system poses  a p o t e n t i a l  f o r  exposure t o  the workers and may 
result i n  d e l a y s  i n  o p e r a t i o n s  o r  programs. 

. In conclus ion ,  the CMR Bu i ld ing ' s  exhaus t  v e n t i l a t i o n  system was 

JOJ /hy 
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V. Rexroth, MST-7 (6736)  
L. Alexander, EElC-4 (M700) 
J. Dumner, H - 1  (P229) 
R .  S t a f f o r d ,  H - 1  (E5031 
M. Gonzales, ti-1 ( 6 7 4 9 )  
E. S i t z b e r g e r ,  ENG-DO (F622) 

R .  Wulford, NST-5 (G730) 

Attachments: Deficient Local Exhaust Hood L i s t i n g  
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I .  

D e f i c i e n t ,  Condi ' t ional ,  o r  Not- in-Use (N-I-U) Exhaust Hoods: 

Room - Status  

Rascment Spinal  C o r r i d o r  

C o n d i t i o n a l  
F a i  1 
F a i  1 

Wing 1 

FI-I-u 
C onfi i +, i onal 
F a i  1 

!!ing 2 

F a i  1 
F a i l  
F a i  1 
Con 3: ti onal  
C o n d i t i o n a l  
C o n d i t i o n a l  
F a i  1 

Removed 
C o n d i t i o n a l  
C ondi  ti m a l  
F a i  1 
F a i l  
C o n d i t i o n a l  
t1 - 1 -U!F a i 1 
C o n d i t i o n a l  
F a i  1 

Wing 3 

F a i  1 
F a i l  

C o o d i t l o n a l  
C o n d i t i o n a l  
r o r l g i  t i  onal  
C o n d i t i o n a l  
Condi t i  onal  
C o n d i t i o n a l  
Condi t i n n a l  
F I - I  -U/Fai 1 

N- I - U  

S3 12-540 
sc12-sso 
SO 12-560 

1a21-590 
1115A-610 
1124-630 . 

2000 - 65 0 
,2009 - 550 
2000 - 67 0 
2009 - s o  
2034 - 59 0 
20 56 -720 
2070- 730 

20 74 -7d0 
2110-750 
2'. 14 -?90 
21 1 6 /2 1 19- 84 0 
? 126 - 930 
2126-940 
7 13-1 - 1060 

21 34- IO80 
21 34- io70 

31 23- 146 0 
3158-1680. 
3113-1260 
31 13- 1289 
3116-1320 
31 16- 12.30 
31 18-1380 
31 18-!4OO 
31 27- 1490 
21 35 - 1600 
3051-1160 

Opera t iona l  
Group 

PST- 13 
??ST-13 
MST- 13 

MEC- 1 
WST-5 
HST- 7 

MS T- 8 
MST-8 
MST-8 
rlST-8 
MST- 5 
MST-5 
MST- 5 

!lST-5 
MST- 5 
MST-5 
MST- 5 
MST-5 
MST- 5 
MST-5 
MST- 5 
FIST-5 

CHM- 1 
CHM-1 
CHM- 1 
CHF.1-1 
CHM- 1 
CHH-1 
CHM-1 
CH!l-l 
CHM; 1 
CHR-1 
CHM- 1 

Local  Exhaust C l a s s i f i c a t i o n  

Ronrad i oac t i  ve-C hemi ca 1 f ume 
Nonradi  o a c t i  ve-Chemical fune 
Nonrad ioac t i  ve-Chemical fuae 

Nonrad ioac t i  ve-Chemical f lime 
t lonradi  oactive-C:lenical f m c  
t ionradioactive-Vacuum bench 

Nonrad i oac t i ve-C hen ica l  f ume 
Yo n r a d i  oac ti ve - C l x m i  c a1 fune 
Nonrad i oac t i  ve-C henica 1 f tim2 
t ~ o n r a ? i o a c t i v e - C ~ e c i c a l  film 
Nonradi  oac ti  ve-Vacuum bench 
No n r ?  rl i 0.3 c ti ve -E ii em i c a 1 f w e  
Radioact ive-open f r o n t  2-sided 
g l o v e  box 

Radioac t i ve-Vacuum Senc h 
Radioact ive-0p.m f r o n t  g love  3ox 
Radioact ive-open f r o n t  g love  box 
Radiozct ivc-open f r o n t  g love  h-nx 
Radioactive-Vacuum bench . 

Nonradi oac +,i ve -Cbemi c a1 fume 
Nonrad i oac t i  ve -C heni  ca 1 f ume 
?lonrarl i  o a c t i  ve-Cheaical fume 

i 

Rad i oac t i ve -C hemi c a1 fume 
Rar l i  o a c t i  ve-Cnemic a1  func 
Radioact ive-open f r o n t  g love  box 
Radioact ive-open f r o n t  g love 5ox 
Rad i oac t i  ve-C hemic a1 fume 
Radioact ive-Chenica l  fume 
Rad i oac t i  ve -C hemical fume 
Radi  o a c t i  ve-Chemical fune 
Rad i oac ti ve-C hemical fume 
Radioactive-Chemical funr? 
Rad i oac t i ve-S1 o t ex hau s t  

1 



S t a t u s  

Wina 4 

C o n d i t i o n a l  
F a i l  
F a i  1 
C o n d i t i c n a l  
Removed 
F a i l  . 

C o n d i t i o n a l  
F a i  1 
F a i  1 
C ond i t i  nnal  
F a i  1 

- 

!ding 5 

F a i  1 

C o n e i t i o n a l  
C o n d i t i o n a l  
C o n d i t i  cnal  
F a i  1 
t i - I-u 
N - I  -U 
?I - I-u 
f l - I - l !  
C o n d i t i o n a l  
C o n d i t i o n a l  

i.ling 7 

C o n d i t i o n a l  
C o n d i t i o n a l  
C o n d i t i o n a l  
C o n d i t i m a l  
H-I-u 
M-I-U 
N - I  -U 
N - I - U  
N-I -U 
N -1-u 
C o n d i t i o n a l  
C o n d i t i o n a l  
C o n d i t i o n a l  
Corlrli t i o n a l  

Wing 9 

C o n d i t i o n a l  
C o n d i t i o n a l  

Room - 

41 36-2040 
e?. 35 - 20 50 
4069 - 1780 
41 15 - 1870 
4116-1880 
4125-1920 
41 29/1970 
4 121)- 1980 
4131-1990 
J- 1 33 - 2 000 
4135-2030 

511 1-221 0 

5119-2390 
51 2 1-244 0 

5068-21 00 
5134-2560 
51 36 -27 00 
51 11-2150 
51 29- 25 50 
ql3S-2670 
5153-2740 

51 35 -2680 

71 10- 2860 
7 1- 10 - 2 870 
71 12 -29 5 0 
7112-?!%0 
7016-2760 
70 16-2770 
7016-2780 
70 15- 2?90 
71 11 -2890 
71 15-3090 
7121-3070 
? 137 - 33?0 
7 148 - 338 0 
7 152-YlO 

Opera t iona l  
G rouD 

CHM- 2 
CHtl-2 
HST-5 
CHM-P 
CHM-2 
CHM-2 
CHM- 2 
CHM-2 
CHM- 2 
CHM-2 
CHM- 2 

CHM- 1 

C!iIl-l 
CHM- 1 
CHM-1 

, CHM-? 
CYM-1 
CHM- 1 
C Y Y - 1  
CH H- 1 
c ilM - 1 
CHM- 1 

CHM- 1 
C!i%l 
CH 11- 1 
CHH-1 
cHn-1 
CHM-1 
CHM- 1 
CHkl-1 
CHH- 1 
CHM-1 
CH fM- 1 
CHE-1 
CHM- 1 
CHF-1 

PST- 14 
HST- 14 

L oc a1 Ex 9a  I I s t C 1 a s s i f i c 2 t i on 

Nonrad i oac t i ve-C hemical fume 
Radioactive-Vacuum S s c h  
Nonradioac t i ve-Chemical fume 
Honradi oactive-Chemic a1 fume 
Nonrad i oac t i ve-Chemi c a 1 f urne 
! lanradi oac t i  ve-Chemic a1 fune 
Honrad i oac t i  ve-Cheni c a l  f m e  
!lonradioactive-Vaclium bench 
Nonrad ioac t i  ve-Chemical fume 
! Ignradioazt i  ve-cheqical  fume 
!Ionradioactive-Vacuum bench 

I 

(lpen f r o n t  g love  box 
Storage o n l y - r a d i o a c t i v e  
Radioact ive-open f r o n t  g love 5ox 
Radioact ive-open f r o n t  g love  box 
Radioact ive-open f r o n t  g love box 
fJonrad i oac t i ve-C hemi c a1 fume 
Radioac ti ve-Vacum bench 
Radioact ive-open f r o n t  g love  Sox 
Radioact ive-open f r o n t  g13ve b3x 
Rad i oac t i ve- g l  o ve box w/o g 1 o ve s 
Radioact ive-open f r o n t  g13ve box 
Nonrad ioac t i  ve-Chemical fume 

I .  

Nonradioact ive-Chemical  fume 
t lonradi  o a c t i  ve-Chemical fume 
Nonrad ioac t i  ve-Chemical f m e  
Rad ioac t ive-g love  box K/O gloves 
Rad i oac t i  ve-g1 ove box w/o g loves 
l iad i  o a c t i  ve-glove bcx 40 gloves 
Rad i oac t i ve-g1 ove box w/o gloves 
Rpd ioac f ive-g love  box 40 gloves 
Radioact ive-open f r o n t  g love  box 
Nonradioact ive-Chemical  fume 
Radioactive-Chemical fume 
?adioact ive-opon f r o n t  g?o\Je bnx 
Nonrad i oac ti ve-C h e n i c a l  fume 
k n r a d i o a c t i  ve-Chenical fume 

. 

Nonrad i oac t i ve-C hemical f ume 
Nonrad ioac t i  ve-Chemical f u m  

i 

I 



Room - Ste tus  

C o n d i t i o n a l  9130-3480 

C o n d i t i o n a l  9160-3570 
C o n d i t i o n a l  P150-?550 

Opera t iona l  
Group Loca l  Exhaust  C l a s s i f i c a t i o n  

MST- 14 Nonradioact ive-Chemical  fume 
MST-14 ?Ionradioactive-Chenical fume 
FIST- 14 Nonrad i oac ti ve-C hem i c  a1 fume 
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Rwiewed/Lab Counsel :-I ,/ -, 

LOS ALAMOS SCIENTIFIC LABORATORY 
iiNIVERS:3 CF CALIFOFMA 

LGS AIJWOS. LEVJ MEXICO a7545 
Telewone Ext: 7-5514 

DATE: ‘February 8 ,  1980.&1 ,4; I t D  

O F F I C E  M E M O R A N D U M  
-- .:-a 

ummer, H-1 Group Leader, . . MS -.-. 401 . . -  -.; 
~-~ -3..------.-- - .- . -. . . _ _  . 

TO . . 
s-7 p I . k,.....:.;i;. ,,.. ;=-- - . -  

FROM : Harry S. Jo  

SYMBOL : HO-80-33 

MAILSTOP: 400 

It w i l l  be necessary f o r  H-Division (H-1) t o  fashion a 
pos i t i on  paper on the  f i l t r a t i o n  of exhaust a i r  from Wing 3. 
This paper should r e f l e c t  t h e  input from H-5 and H-8 in 
addi t ion  t o  tha t , f rom CMB. 
d a t e  f o r  t h e  f i r s t  and f i n a l  d r a f t .  

. 
Please d i scuss  wi th  m e  a reasonable 

HSJ:mar 

Cy: .W. J. Maraman, CMB-DO, MS 756 
L. A. Blackwell, H-5, Pi3 486 
W .  R. Hansen, H-8, MS 490 



TO 

Publicly Releasable 
LOS ALAMOS SCIENTIFIC LASORATOE 

rlh .VERSiTY C= CALI C ~ R N ! A  
LO5 ALAMOS SEW MEX:CO 5 7 5 4 4  

OFFICE M E M O R A N D U M  
. Jerome Duinmer, H - l ,  MS 401 DATE. - February 1 4 ,  1980 
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. John Brt iz ;  FROM 

SUBJECT IN-PLACE TESTING AND 
SYSTEPl FE-19, WING-3, S?l-29, TA-3 
H-5 80-237 ('H1571) 

INVESTIGATION OF FILTERS AND CCMPONENTS. OF FILTER 

SYMBOL 

MA;L STOP: 
4 85 

I 

I 
As requested, an investigation of tne f i l t e r i n g  components and a DO? 

in-place t e s t  were conducted on f i l  t2r system FE-19. 
consisted of entering the f i l t e r  plenum t o  examine the f i l t e r s  and  the 
f i l t e r  clamping devices. The f i l t e r s  installed are American a i r  f i l t e r ,  
ser ies  2000, No. 100-type glass media.  The effect ive f i l t e r  s ize  i s  
2411x24'1x35", ratgd a t  2000 CFM and i n i t i a l  resistance of 0.48" W.G.  
type of f i l t e r  has. rated efficiencies of 95%, as rated by the N 3 S I  
atmosphere d u s t  t e s t .  
as 85%. 

The investigation 

This 

The f i l t e r s  are rated by the DOP2 0.3 pm method 
The condition of the f i l t e r  system i s  as follows: 

1. Some of the f i l t e r s  are completely plugged. 
2.  The f i l t e r s  are not properly secured to  frame. 
3. F i l te r  clamping devices are missing for a l l  f i l t e r s .  
4. Accumulation of r u s t y  debris t h r o u g h o u t  the f i l t e r  plenum. 
5. Noticeable deterioration of f i l t e r  holding frame. 
6 .  NoticeaSle deterioration of f i l t e r  containment. - 

, 

I 

I 

DOP Test 

The aerosol i s  thermally generated, polydispersed DOP, consisting of 
droplets h a v i n g  an aerodynamic mass median diameter of 0.78 urn. The 
instrument used for  detection is  a forward light-scattering phgtometer 
h a v i n g  a threshold sens i t iv i ty  of  a t  l eas t  10-3 pg/ l i te r  for 0.2 to 1.0 
pm par t ic les .  The challenge concentration upstream of the f i l t e r  bank 
measwed 75% on the instrument. The downstream measurement indicated a - , 

penetration of  53%. T h i s  penetration indicates an installed efficiency 
of 29.3%. 

The'system was tested in-place, using DOP as the challenge aerosol. 

References: 
1. M3S Atmosphere Air Dust Stain Test,  National Bureau of  S t a n d a r d s ,  

2. US Army Chemical Corps, DO? Test, Mil STD-282. 
Washington, !IC. 
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Upgrading CNR B u i l d i n g  

c:lB-ll 

756 

You asked me t o  t ake  a good look a t  the CMR Building and make 
r e c o m n d a t i o n s  f o r  modifying and upgrading i t  so t h a t  i t  wi l l  be 
more near ly  i n  l i n e  w i t h  today 's  concept o f  such a bui lding design. 
This upgrading should make the f a c i l i t y  acceptable  f o r  working small 
q u a n t i t i e s  of p l u t o n i u m  f o r  the n e x t  30 years.  

I t  was 
completed i n  1952. 
s ta te -of - the-ar t  design and was an example f o r  s i m i l a r  f a c i l i t i e s  a l l  
over the  world. The services a r e  s t i l l  funct ioning very s imi l a r ly  t o  
the o r ig ina l  design w i t h  no major changes except  f o r  the addi t ion  o f  
higher  q u a l i t y  exhaust f i l t r a t i o n  on three of the wings and the a d d i -  
t i on  o f  a hot c e l l  wing .  

What has changed r a d i c a l l y  is the concept of design today a s  com- 
pared w i t h  1950, and the use of  the f a c i l i t y .  
crowded, o f f i c e s  have been converted t o  l abora to r i e s  and the a t t i c  and 
basement, which  was never designed w i t h  adequate ven t i l a t ion ,  i s  being 
used f o r  work a reas  and o f f i ces .  

q u a l i t y  se rv i ces  and t o  the extent poss ib le  reduce the poten t ia l  f o r  
spread of contamination from the l abora to r i e s  and t o  the environment. 

! 

I Design planning was s t a r t e d  on the CMR B u i l d i n g  i n  1948. 
I 

A t  the time i t  was designed i t  was the l a t e s t  
I 

I .  

I 

1 .  

I 

1 .  Laboratories a r e  over- 
I 

I -  

Steps need t o  be taken t o  reduce the overcrowding, provide higher 

I 

I 

Reconmn da t i ons : 
I 

In making the following recommendations I have not atterrpted t o  design 
them o r  make an e s t ima te  of their cos t  b u t  only t o  a sce r t a in  their need 
and f e a s i  b i  1 i ty .  

1. Determine what opera t ions  
a r e  the cause of the h i g h  
wings which  have upgraded 

a r e  being c a r r i e d  out  i n  b!ing 3 t h a t  
s tack counts and r e loca te  them t o  
exhaust f i  1 t r a t i o n .  
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2. B u i l d  a new building north of the CMR building, outside of the 
security area,of such a s ize  and w i t h  adequate services to  house 
a l l  work now being done i n  CMR B u i l d i n g  which does not require 
such a high qual i ty  f a c i l i t y  w i t h  two levels of security. 
could include such work as machine shop, engineering design and 
drafting, h i g h  temperature induction heating developEent, and  
other experimental work not involving radioactive materials. 
Such a f a c i l i t y  could be of normal U . B . C .  construction and of a 
size the w i d t h  and length of two existing wings.  
services modification t o  be recommended for  the ClYR B u i l d i n g  
could be sized to  include t h i s  building. 
With this b u i l d i n g  b u i l t  and occupied, an orderly rehabili tation 
and relocation could be made of CMR Building t o  minimize opera- 
tional shut down. 

I 
This  

Many o f  the new . 
I 

I 

I 

I 

3. Redesign and reconstruct the HVAC system to  provide positive 
pressure different ia l  control t o  assure t h a t  a i r  flows are from 
zones of l ea s t  contamination t o  zones o f  greater contamination. 
a. To the extent possible, do away with a l l  hoods and replace 

them w i t h  glove boxes so that  a separate glove box ventila- 
t ion system can be established. 
rosion res i s tan t  duct work., scrubbers and additional HEPA 
fi l ters.  Such a system "Zone 1" could be operated a t  low 
flows, a once-through system w i t h  the glove boxes a t  -0.G t o  
-0.8in. of water t o  the outside of the b u i l d i n g .  . 

All off ices  should be relocated from the laboratory areas so 
t h a t  a "Zone 2" or  work area ventilation system could be 
provided i n  the laboratory area. 
system w i t h  about seven a i r  changes/hr w i t h  about 10% make up 
and bleed off.  

I 

T h i s  would require new cor- 
, 

I 
I 

I 

b. 
I 

I 
This could be a recirculating 

' 

HEPA f i l t r a t i o n  and heating and cooling s h o u l d  
be provided i n -  the recirculatory system to  keep the a i r  clean . 

and provide necessary temperature control for operator comfort 
and equipment requirements. 
a t  about -0 .2in.  of water t o  the outside. 

fo r  the of f ices ,  corridors and locker rooms. 
provided w i t h  outside f i l t e r ed  conditioned a i r .  

This system could be maintained 

c. An additional "Zone 3" ventilation system sould be provided 
T h i s  could be. 

I t  could be a 
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r e c i r c u l a t i n g  system f o r  energy  conserva t ion  and could 
provide the makeup a i r  f o r  the "Zone 2" system. This system 
should be kept a t  -0.1 i n .  o f  water  t o  the ou t s ide .  
A f o u r t h  o r  "Zone 4" v e n t i l a t i o n  system shou ld 'be  provided f o r  

. 

d. 
the Adminis t ra t ion Wing. T h i s  should be a r e c i r c u l a t i n g  1 

system f o r  energy conserva t ion .  
ta ined o f  about  +O.l i n .  o f  water  t o  the ou t s ide .  
Cons t ruc t  a new u t i l i t y  b u i l d i n g  west o f  CElR b u i l d i n g  t o  house 
r e f r i g e r a t i o n  compressors and water  o r  a i r  condensers t o  provide 

T h i s  sys tem should be main- 
I 

I 

4.  
L 

c i r c u l a t i o n  co ld  water (about  42' - 44' F) f o r  process  cool ing  
and t o  provide  the HVAC coo l ing  thoughout the bui ld ings .  

i 
. j  

i T h i s  
. .  . .  

would a l low the removal of a l l  the evapora t ive  c o o l e r s  and their 
replacement w i t h  d ry  f i l t e r s  w i t h  hea t ing  and cool ing  c o i l s .  
Th i s  u t i l i t y  bu i ld ing  could a l s o  house a i r  compressors and c lean  
up systems t o  provide instrument q u a l i t y  a i r  f o r  v e n t i l a t i o ?  con- 
trols and f o r  process  use. 

5. A new a i r  sampling system should be provided f o r ' a l l  the l abora to ry  
a r e a s ,  the v e n t i l a t i o n  system, and the exhaus t  s t acks .  Central  . 

blowers should be i n s t a l l e d  and piped t o  a l l  the a i r  monitoring 
systems 
Health monitor  ins t rumenta t ion  should be provided throughout  the 
f a c i l i t y  so the ope ra t ions  can a s s i s t  i n  d e t e c t i n g  contamination. 
Other ins t rumenta t ion  should be provided a s  necessary f o r  monitor- 
i n g  the. f l o o r s  and f o r  i s o k i n e t i c  sampling o f  the exhaus t  s t acks .  
A c e n t r a l  manned r a d i a t i o n  monitor ing checkpoint  should..be e s t ab -  
lished t o  assure t h a t  no contaminat ion l eaves  the l a b o r a t o r y  a reas .  
Building-wide h e a l t h  s a f e t y  rules should be e s t a b l i s h e d  and enforced. 
Cons idera t ion  should be given t o  a d d i t i o n a l  i n s u l a t i o n  on the roof 
and walls t o  reduce the energy l o s s e s  and condensation t o  make the 
bu i ld ing  more comfortable.  The  perimeter hea t ing  system should be 
reac t i  va ted  . 
Worn and corroded house vacuum systems should be replaced t o  provide 
adequate  wet and dry house vacuum. 
E x i s t i n g  gas  b o t t l e  system throughout  the p o t e n t i a l l y  contaminated 
f a c i l i t y  should be rep laced  w i t h  house gas system w i t h  l i q u i d  de- 
wars o u t s i d e  the bu i ld ing  as a gas  source.  

. 

t o  provide necessary  sampling a i r  flows. 
6. 

4 

7. 

8. 

9. 



I .  

I 
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10. The existing circulating hot water system for  heating should be 
inspected t o  see i f  i t  i s  s t i l l  adequate,or i f  a new central c i r -  
culating hot water system should be included i n  the new u t i l i t y  
b u i l d i n g .  

11. Tne e lec t r ica l  supply t o  the building seems t o  be very adequate 
b u t  the lower voltage d i s t r i b u t i o n  systems are  not. 
and distribution centers s h o u l d  be established to  handle the new 
design requirements. 
Many of 'the experienced people i n  CMR Building are approaching 
re t i re ren t  age. If  possible general and specif ic  plans fo r  the 
future  should be made as soon as possible so t h a t  t he i r  wealth of 
experience will .not be lost. 
Consideration should be given to  ins ta l l ing  handicapped f a c i l i t i e s  
du r ing  upgrading. 

New transformers 
1 

12. 

13. 

W DM/vmw 
cc: R. Bradshaw, ENG-DO, MS-624 

File 
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In early 1971 plans were ini t ia ted t o  upgrade the ventilation system fo r  
Wings 2 ,  5 and 7- i n  the OR Building. 
s tant ia l  quantities of plutonium and the project, upon cospletion, would 
pmduce the largest incremental reduction of plutonium effluents from any 
f ac i l i t y  a t  Los .ivamos. The south si& of Wing 3 was identified as prin- 
cipally a low level plutonim operations wing. 
installation of two (2) banks of HEPA filters i n  series with an upstreai 
pref i l ter .  Table 1 shom the yearly effluent from Wings 2, 5 and 7 from 
1953 through- Note that the f i l t e r  upgrading was completed i n  la te  
1973 for Wing 2 and early 1974 for Wings 5 and 7. "he HEPA fi l ter  upgrade 
did, i n  fact ,  have a significant impact on the total  plutonium released t o  
the environment froin LZSL fac i l i t i es .  

Exhaust from the glovebox processes and rooms on the south side of Wing 3 
are f i l tered through plenum E - 1 9  which contains a denister, one stage of 
M-80 pref i l ters ,  and one stage of ..iG?lerician Air Fi l ter  Continental 2000 
f i l t e r s .  
several locations thrucghout the prinary duct lea6ing fmin the laboratories 
to the f i l t e r  plenum. 
any particulate build-up on the walls of the duct and secondly, it eliminates 
the build-up of acids used i n  dissolution processes through the wing. The 
majority of the water mist is then removed by the demister qstream of tile 
prefil ters.  
plenum hhich, i n  turn, drains t o  the acid waste sewer line. 
absent of it'l automatic f i r e  protection or  suppression system. 
nental 2000 f i l t e r s  are '!bag f i l t e rs"  and have a published efficiency of 
85% with a 0.3 pm dioctyl phthalate @OP) aerosol. 
Aemsolve 9S, was used in  th i s  plenum pr ior  t o  July, 1976. Since the be- 
ginning of calendar year 1974 stack E - 1 9  has been the major release point 
for plutonium a t  WSL as indicated in Table 2. 

Releases from E - 1 9  began t o  increase during the month of February, 1979, 

the entire b&ilters w a s  changed in early March. During the f i l t e r  
change, a i r  flow was reversed from FE-19 to the FE-20 plenum whi& contains 

These wings were those hamlling sub- 

The upgrading involved 

I 

Each xork day there is a sequental water spray ini t ia ted a t  

This spray serves two purposes; f i r s t ,  it remves 

Water collected by the denister drains into a tank under the 
This system is 

The Conti- 

A s in i la r  f i l t e r ,  

; - 

a 

. as shown i n  F i  E 1. X-0 of the f i l t e r s  had actually tom; and consequently, 
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a low grade f i l t e r  media. This flow diversion would also automatically 
take place i f  the ventilation system associated with FE-19 failed. 
norinally serves uranium operations fmm the' north side of Wing 3,  however, 
duriig this  flow reversal 143 u C i  of plutonium was released from the FE-20 
stack. After the f i l t e r  change the DOP tests performed by H-5 revealed an 
approximate 80% efficiency for the ent i re  FE-19 f i l t e r ing  system. Although 
the f i l t e r  change resulted i n  a decrease in  Pu emissions for three (3) 
months, there appeared t o  be a gradual increase for  the following s ix  (6) 
months [Jme t o  Wverzber, see Figure 1). OB-1 maTagenent assured H - 1  that 
there were no chvlges i n  their  operations during this period which would 
result  i n  an increased release of activity. 
second week i n  January, 1980 xeekly stack discharges from FE-19 were re- 
latively low, however, increased concentrations were.measured a f te r  that 
date. Table 3 xhich gives the FE-19 1980 discharge results t o  date, in- 
d i c a t e d m m l  increase i n  disc!arge. ..& a result  of the noted increase 
the FE-19 filters were DOP tested by H - 5  i n  early February and results 
indicated the bank efficiency w a s  only 29.3%. Duct sanplers are being in- 
stalled a t  various locations of the globibox process ex??aust of Wing 3 to  
attenpt to  identify the origin of the high releases. In addition, a l l  the 
FE-19 f i l t e r s  w i l l  be chaiiged on >larch 8, 1980. During the Feburary 1980 
f i l t e r  efficiency test, representatives from H-1 and H - 5  entered the f i l t e r  
plenm t o  observe the integrity of the system 
H - 5 ,  l i s ted  the condition of the f i l t e r  system as follows: 

FE-20 

From December 1979 t o  the 

A memorandum from John O r t i z ,  

1. Some of the f i l t e r s  are completely plugged. 

2. 

3. 

"he f i l t e r s  are not properly secured to  frame. 

F i l te r  clanping devices are nissing for a l l  f i l t e r s .  

4. Accumulation of rusty debris throughout the f i l t e r  p l e n w .  

5. Soticeable deterioration of f i l t e r  holding frane. 

6. bbticeable deterioration of the f i l t e r  plen-m due to heavy r u s t  
accumulation. 

In June, 1971 H - 1  requested that a study be done by ESG-2  to  estimate the 
cost of replacement o r  upgrading of the existing two f i l t e r  plenum i n  Wing 
3 to  accomdate two banks of HEPA f i l t e r s .  A n  additional ".rUtenate A'' 
plan was also suggested by H-1  which would allow for  separate HEPA f i l t ra t ion .  
for the offices of Piing 3 as was done in  Wings 2 ,  5 and 7 in  1974. T h  
i n i t i a l  estimates, were $2,155,000 and 92,332,220, respectively. 

- This. section pmvides a context of environmental information in whic!! t o  
judge the significance of the airborne plutonium releases from WSL; specif- 

- 1  ical ly  the increase i n  emissions observed from OR i n  1979. ;-DOE regulations 
. require adherence t o  the "-4s b w  As Practicable" (.W) principle in  r e l a t im  

t o  emissions of radioactivity. Operationally th i s  means emissions are to  be 
controlled to  levels producing effects no more than Radiation Protection 

* 

I 
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Standards pennit and as much below those levels as achievable within tech- 
nologic and economic bounds. Ehvironpental monitoring over the years has 
denonstrated that LGL airborne plutonim emissions have resulted in  vir- 
tually mneasureable effects, 4 t o  5- orders of magnitude below staqdards 
i n  recent.years. 
between 1972 and 1977 was achieved by a several million dollar cost and was 
considered an outstanding effort  consistent with t k  XV principle. Thus, 
a 10-fold plutonim emissions increase in  1979 over 1978, with GlR Wing 3 
accounting for  98% of the total ,  agpears unaccepable. 

Ho$ever, the f u l l  context of the ALAP principle should be considered. 
L A P  principle embraces an inplied philosophy of overall cost-effectiveness 
and a concomitant desirabil i ty to m m i z e  marginal benefits, i .e. t o  
achieve the greatest'reduction i n  adxzrse effects for  a given expenditure. 
T x s  it is necessary t o  understand the  ho rm effects of a l l  LAST. emissions, 
including plutonim and other radioactive mter ia l s .  

. 

X 100-fold reduction in  airborne plutonium emissions 

I 
me  

From a pers2ective of enviroxnental consequences there are two important 
facts: F i r s t ,  env5romeDtal measurements indicate the L4SL airborne plu- 
tonium emissions, even with the increase during 1979, have caused no 
s ta t i s t ica l ly  significant increase in off-s i te  anbient a i r  concentrations 
over those due to worldwide fallout. Second, other LASL airborne entissions, 
though well within stanch&, cause measureable increases i n  ambient radio- 
activity concentrations as well as measured and calculated doses t o  occupied, 
off-s i te  locations as much as several hundred tirnes greater than the mximum 
theoretically attributable t o  plutonium. 

We believe that management must consider these t'do conclusions regarding 
environmental consequences of LUL airborne enissions along with potential 
improvenents t o  occupational radiation conditions, engineering feasibility, 
and economic aspects in order t o  reach a sound conclusion renardina the 

I 

ordering of pr ibr i t ies  and deternineing levels of effor t  appropriate to  
future reductions of plutonium and other radioactive enissions from LGL. , <  

r u  
The strength of our conviction i n  the two major environmental conclusions 
was based on a review and analysis of a large amount of data. 
interferences leading t o  the conclusions are summarized below and followed 
by a discussion of the data. 

The basic 

I 
From a national perspective there are two main conclusions: 

1. 

2.  

There has been no measureable difference i n  aniual average air5orne 
p h t o n i m  concentrations outside the L G L  bounzry conpared with 
measurements mde i n  other parts of the country based on data 

Emissions of airborne plutonium from LUL during I977 and 1979 
were 1/10 t o  1/100 as mucl as the releases from three other DOE 
f ac i l i t i e s ,  and 10 to  25 times as much as those of two other 
fac i l i t i es .  In 1979, when LSL emissions increased over 1977- 
1978 releases by about a factor of 10,  the comparison is  e-qected 

f r o m  1971 - 1979. 
- - - 

I I 
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t o  show LSL emissions ranging from about 0.15 t o  1.0 tims the 
higher emissions and 100 t o  200 times the lower emissions. 

From a local perspective there are six main  points: 

1. 

2. 

3. 

4 .  

5. 

6. 

Xo measureable difference between regional, periieter,  aqd on- 
s i t e  annual average airborne 2'  'PU concentrations occurred during 
the period 1971 - 1979, i .e.  no a2parent correlation betxeen 
awrage airborne 23 'PLI concentration m d  emissions even thoug5 
emissions decreased by two orders of magaitude betFeen 1971 and 
1978, and then increased by one order of magnitude betxeen 1978 
and 1979. 

Increased Pu emissions during 1979 probably contributed to some 
individual a i r  sarrpling station m a x i m  airborne Pu cm-centrations 
during individual s a v l i n g  periods, but there is no oxwall cor- 
relatiop spatially t o  t e p r a l l y  with released activity fron any 
outside identifiable source. 

One on-site a i r  s T l i n g  location (TA-54) has shom consistently 
elevated airborne 
of operation (1976-1979), which is  probably a result of localized 
resuspension rather t h n  stack emissions. 

'PU concentrations during i ts  four-year period 

The maxiium calculated off-s i te  plutonium lung doses in  19?9 were 
about 0.008 mreq, o r  0.0005% of the Radiation Protection Standard. 
This dose is  about 0.0085 of the 100 mem/yr lung dosPdue t o  
natural airborne radioactivity as estimated by the XW.  

Airborne emissions ("C, '%, "0) and direct radiation from one 
fac i l i ty  resulted i n  maxinun individual whole bo* doses based on 
direct masurements duriig 1978 and 1979 that were betxeen 100 
and 1000 times greater than possible lung closes from airborne Pu. 
(Radiation Protection Standards perinit lung doses 3 times as much 
as whole body doses.) 

Other airborne emissions fron LGL fac i l i t i e s  cause consistently 
measureable increases above regional backgrourid airborne concen- 
trations (HIU), or  theoretically calculable increases i n  concen- 
trations [4 'At-), which translate into proba>le ma?cimum individual 
whole body doses betdeen 10 and 100 times greater than possible 
lung doses from airborne h. 

Discussions of Data: 

Table 4. Data from three stations w h i c h  off ic ia l ly  report t o  the DOE 9fL 
m r  parts of the country with long periods of record are presented fo r  
comparison with the LASL nonitoring network group averages. -Measurements 
froin other parts of the country show the same pattern. 
average from a M L  network group which i s  a t  a l l  different from the nation- 
wide stations is  the &-Site Groq average for.1976, and this is attributable 

The only annual 

I 
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t o  individual measurenents a t  the TA-54 location. 
are of particular significance because there bas essentially no spring dom- 
mixing of worlcbide fallout from the  stratosphere to the troposphere result- 
ing i n  1m annual averages and optimizing the possibility of seeing locally 
&tiations from the worldxide pattern. 

M a  on plutonim eTissions are presented i n  the bottom portion of  the 
table. The data on M L  enissions from 1971 through 1979 shui the decline 
in  enissions by about two orders of magnitude between 1971 an2 1977. With 
the exception of the 1976 On-Site Groq  average, discussed above, there is  
no am Darent correlation with the airborne concentrations of 239Pu. (Data 
on 2'9Pu, not presented in  the table are  nuch less extensive on a nation- 
wide basis and more uncertain. me '' 'Pu concentrations measured by LXSL 
were someKhat higher thi, but s ta t i s t ica l ly  not different from, data 
measured elsewhere in  1971 - 1973. The concentrations measured chring 
those years were the sane both on and off site further syporting the in- 
ference of no local influence even during tk years when emissions were a t  
a maximurn.) 

The years 1976 and 1979 

The 1979 data are a specizl interest  because of both the increased OR 
releases and the low fallout background. 
station groups show no s t a t i s t i ca l  difference. Even the a arent differ- 
ence of the perimeter and regional averages, about 3 aCi/m'y would result 
i n  a calculated lung dose of about 0.001 rnrem/yr which is  about 7 x 10'' 
percent of the Radiation Protection Staiidard. 

?he annual averages for the 

Einissions from several other DOE f ac i l i t i e s  during 1977 and 1978 are present- 
ed for comparison a t  the bottom of the table. 
site monitoring reports, s i te impact statements, and the EPA report on radio- 
activity as a potential carcinogen. 

The data were taken from . 

e 2 sh0i;s a graphic comparison of the time sequence of the emissions 

The 

P=- rom @W and the airborne concentrations of 23'Pu as measured during the 
5 sampling periods of 1979. 
f o m t i o n  presented there are only a few irqortaiit patterns to note. 
most significant aspect is the covarison of secor?d and fourth quarter data. 
During the second quarter the group averages were higher than during the 
fourth quarter by factors of about 7, yet during the second quarter the 
to t a l  emissions were lower than during the fourth quarter by a factor of 
about 23. Both perimeter and an-site individual station mxima were higher 
during the second quarter tha i  during the fourth quarter further indicating 
that t h i  overall patterns are dominated by worldwide fallout. 

Patterns during other sampling periods are less clear largely because there 
is more variability between stations. It is possible to  lnfer tha t  some of 
the variability and individual station maxima are attributab3e to  the in- 
creased emissions from OR given the vagafies of corrplex t e e a i n  meterolog- 
ical transport and the fact  t h a t  single, sub-micron particl6s could account 
for the to ta l  amount of 299Pu found on sanpling f i l t e r s .  
be tempered by the fact  that  there is  no consistency between the periods. 

h%ile there is  a large amount of detailed in- 

I 

' 
- 

= 

- 
bwever, this m u s t  
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This is evident by tracing the measured values at  several of the stations 
rhic?? exhibited g r o q  maxim during one period but were quite low during 
other periods. 
Both shah-ed higher than group average values during the second aid fourth 
sanpling periods but below group average values during the other three 
periods a7d do not apparently correlate with the changing pattern of OR 
releases. These two statioizs are the closest o f f - s i te  stations to  OR. 

1 

Good exanples are the.48th Street and Royal Crest stations. 

. 

Table 5. 
m i a t e d  water vapor (FRO) during the years 1977-1979 are presented 
for  conparison. Wile  there is  considerable variabil i ty in  the data, it 
is evident that  there is  a very consistent pattern of the On-Site Station 
G r o u p  being about 4 tines higher than the regional group, with the per imter  
station average fal l ing in  between. The inference is  that M L  fac i l i ty  
enissions of tritium and/or t r i t i a t ed  water va7or are having a distinct 
and readily measureable effect on the levels of t r i t i a t ed  water vapor in  
the vicinity of the s i t e .  ?he levels are st i l l  low, about 0.002% of the 
Radioactivity Concentration Guide i n  the case of Lhe 1979 perimeter station 
average, for exavle .  See discussions of Table 6 regarding doses attr ibut-  
able to these levels. 

Table 6. lhis table presents a summary of the Maximum Individual Doses as 
given in  the annual surveillance reports t o  provide a context of inferred 
effects due to  the various LGL e.issions. The footnotes t o  the table are 
important especially in  that they indicate the deFee of conservatism 
@essinism) i n  the estimates. 
conservative assumptions, the maxim off-s i te  lung dose potentially a t t r ib-  
utable t o  plutonium emissions is  consistently s ra l le r  than b.hole body doses 
attributable t o  or measured from other emissions. In particular, even with 
increased emissions during 1979, the lung dose attributable to plutonium 
enissions is about the same as for 1978 and is about 0.3% of the whole body 
dose based on direct Til) measurements attributable to  activated a i r  isotope 
emissions. 

The annual averages for the sampling netxork groups measureinents 

I - 
The basic conclusion is  that even given 

I 
This study was prompted by recent increased plutonium enissions from E - 1 9 ,  
ai ex??ust a i r  stack and a i r  f i l t ra t ion  system that serves the south side 
of Wing 3 of the Si-29 OR Building. 
testing of existing f i l t e r s  and plenum; 2) an indepth review and assessment 

The'study involved 1) impection and 

of the-inpact these releases ha% on enviromental- airborne plutonium levels ; 
3) preparation of an engineering study f o r  installation of a new HEPA f i l tered 
exhaust a i r  system; and, 4) a review of plutonium operations conducted i n  

Findings and conclusions of the study include: 

- wing 3. 

- - - 
1. The present f i l t e r s  have a lower than spec. filtra'tion efficiency' 

and are scheduled for replacement on Narch 8 and 9, 1980. 
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2. Plutonium releases from E - 1 9  do not cause detectable increases 
in airborne plutonium levels a t  environnental a i r  sample locations. 

3. Airborne emissions of argon-41 and activated a i r  isotopes cause 
whole body doses between 10 and 100 times greater than possible 
lung doses from airborne plutoniun in . the vicinity. 

Estimated costs for insta1lir.g a new HEPA f i l tered system ranged 
from $2.16!1 t o  $2.331. 

4. 

5. Plutonium analflical analysis a id  sample preparation operations 
are conducted i n  Wing 3. 
activity and release levels has been determined. 

So correlation between operational 

Installation of a new HEPA f i l tered system i n  King 3 i s  not just i f ied a t  
this tine. 
implementation of more stringent and perhaps unacceptable controls on 
plutonium o?erations that can be performed in  WiRg 3 and/or installation of 
several local HEPA f i l t e red  systems. 
placement procedures must also be implemented for the existing system. 

*Never, a decision to never ins ta l l  a new system w i l l  require 

Improt-ed f i l t e r  maintenaxe and re- 
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03 Building Gross .Upha Effluent i n  Microcuries 

Year 

1953 
1954 
1955 
19 56 
1957 

- 1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966- 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

- Wing 2 

24 
352 
9 84 
36 1 
297 
4 35 
139 
207 
241. 

37 
156 
258 . 

244 
136 
578 . 

1597 
1 2  59 
5200 
6650 
30 30 
3101 

5* 
0.57 
0.543 
2.687 
0.081 
0.253 

z - * Upgrade conpleted 2/73 
a ** Upgrade c o q l e t e d  2/74 *** Upgrade completed 11/74 

6 

King 5 

. -  
337 
374 

1151 
183 
31 6 
151 
953 
400 
139 

42 
- 

139 . 

42 
109 
722 

3960 
3900 
2000 
1400 
1371 
181** 

0.45 
1.394 
8.101 
0.013 
0.646 

King 7 

- 
42 6 
397 
374 
31 5 

2062 . 

32 3 
499 
5 74 
544 
347 
305 

1053 
627 

2992 
3201 
5251 
4100 
5300 
3290 
3698 

2 06 * **. 
0.96 
0.314 
1.016 
0.258 
0.149 
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Year 

. -  1974 

1975 

1976 

1977 

197 8 

19 79 

pu Effluent u c i  

333.0 

206.0 

28.0 

13.6 

51.3 

917.2 

t 

% of Total 
Pu Effluent 

42.0% 

47.03 

41.03 

11.0% 

45.8% 

84.5% 

. I  
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TABLE 3 - 
FE-19 1980 Stack Effluent 

-l ing Period 

12/18/ 79- 1/4/80 

1/4/ 8 0 - 1/ 11/ 80 

1/11/ 80- 1/18/80 

1/18/ SO- 1/2 5/ 80 

1/2 5/ 80-2/1/ 80 

2/1/80- 2/ 8/ 80 

2/8/80- 2/15/80 

2/15/80- 2/22/80 

. Effluent vCi 

2 .04 

3.62 

24.11 

91.21 

2.16 

245.79 

231.82 

51.97 

I 
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, I  

I 

r I '1 .  

1971 

FML, New York 

Salt Lake City 

60 - + 46 

11.0 - + 95 

Miami 65 - + 45 

MS1. 

61 + 32 Regional/ - 
Offsi te' 

Per i. mete r 
GO + 03 Onsi te - 

LASL 
I 
I 

4.1 + 0 . 3  16 + 24 - - 44 - + 1.2 2 1  - + 16 27 + 5 19 - + 4 5.0 + I 20 - + 39 - 
5.2 + 1.6 26 - + 94" 27 - + 43 8 . 1  - + : 26 + 15 27 - + 4 24 - + 10 - - 

21 - + BS 32 + - 6713 8 . 3  - + 46 - + 21 15 I + 5 ZG - + 3 20 - + 2 22 I + 53" 

a 1977 I'erimctcr average and deviation stronglv influcnced by one rncasurement at  biyo SIT. 

b 1976 - 79 On-Site averages and deviations inF11icnccd by TI\-54 station as consistcnt maximm 

Annual Total Plutonium (238 + 239) 'Airborne Emissions (uCi) 

1971 - 1972 
II 

197 3 1975 - 1976 - 1977 - 1.978 - 1979 - 
66 127 112 1086 10508 10855 8727 79 3 246 

Other Sites : S 511)O 7100 

M 9 14 From annual 
surveillance R 4 

2 500 
reports or 
EtSs . I I  2800 

I 1350 
L 0 0 
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Year 

Regional 
' -  

Perimeter 

On-Site 

1979 . 197 8 - - 
3 +  - 9 
5 - + 15 

12 - + 42 

4 +  - 9 
1 3  + 33 

18 2 48 

- -  

I 

I 
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Critical Organ 

lUng 

whole body 

1977 - 
<O. 06 

0.99 
whole body 0.9 

whole bo* 

1978 - 1979 - 
0.008 0.008 

0.03 0.008 

0.7 1.0 

3.@ . .  f 3.1e + 3.0 

. !  

Doses estimated for actual, occupied off - s i t e  locations. 

239Pu and 
measured airborne concentration a5om regional ab'erage a t  the maximum 
off-s i te  station. 

Doses based on airborne concentration estimated by theoretical dispersion- 

Estimated from theoretical dispersion modified by IcnoiGledge from subsequent 
TLT) measurements. 

doses claculated from actual o r  apparent incremnt i n  

Based on actual TU) masmment. 

Based on "LD measurements of direct radiation from LSPF during periods 
when no emissions were occurring. 

I 
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OFFICE MEMORANDUM 
Ronald S t a f f o r d ,  R 5-503 DATE Hay 8, 1979 
J a s e s  I)./ /-- 

John O r t  

IN-PLACE TESTING OF FILTER SYSTEM FE-19, 20, TA-3, SM-29, WING-3 

H-5 79-691 (W571) 

48 6 

In t roduc t ion  

As reques ted ,  an e f f i c i e n c y  t e s t  was conducted of the  a i r -c leaning  
system which provides  exhaust  v e n t i l a t i o n  from the  south s i d e  of Wing-3, 
CMR Buil ing.  The a i r  c l eane r s  i n s t a l l e d  i n  t h i s  system a r e  36-24" x 24" 
x 36", s e r i e s  2000, c l a s s  100 American A i r  F i l t e r s .  The f i l t e r s  con ta in  
g l a s s  f i b e r  media, having average e f f i c i e n c i e s  of 9 5 X ,  .as e s t a b l i s h e d . b y  
the  NBSl atmospheric dus t  t e s t .  
r a t i n g 2  us ing  d i o c t y l  p h t h a l a t e  (DOP) vs.  t h e  NBS test  i s  ind ica t ed  as 
f 0 llows : 

A comparison of f i l t e r  e f f i c i e n c y  

The DOP tes t  s p e c i f i e s  e f f i c i e n c i e s  of 85% us ing  0.3 vm p a r t i c l e  
s i z e .  The NBS tes t  uses  atmospheric dus t  a t  a p a r t i c l e  s i z e  ranging 
from 1 - 20 P m .  This test rates the f i l t e r ' s  e f f i c i e n c y  a t  95%. In 
t e s t i n g  a f i l t e r  system in-place,  t he  DOP now cha l lenges  the  complete 
system while the  NBS test only determines the e f f i c i e n c y  of the  
f i l t e r  media. 

This f i l t e r  system, designated FE-19, i s  ope ra t ing  a t  an a i r f l o w  
capac i ty  of 38,000 CFM. 
t he  du ra t ion  of t he  DOP test. 

The capac i ty  w a s  reduced t o  25,000 CFM dur ing  

Tests - 
The fol lowing d e s c r i b e s  the in-place tes t  performed on f i l t e r  system 

FE-19. 

The f i l t e r  system was chal lenged with a r e l a t i v e  concent ra t ion  of DOP 
ae roso l  having a count median diameter  of 0.45 pm. The ae roso l  
concent ra t ion  upstream and downstream of the f i l t e r  bank was measured 
wi th  a forward l i g h t  s c a t t e r i n g  photometer. 

The r e s u l t s  of t he  tes t  i n d i c a t e  a f i l t e r  system e f f i c i e n c y  of 80% 
based on a t h r e e  minute W P  chal lenge and f i v e  minute downstream sampling. - - - 
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TO: Ronald S ta f fo rd  

LOS ALAMOS SCIEN i lF lC  LABORATORY 
UNIVERSITY O F  C A L I C O A N I A  

LO9 A L I M O S .  MEW M E X I C O  8754s 

-2- DATE: Hay 8 ,  1979 

Exhaust system FE-20 which provides  exhaust to  the  north s i d e  of  
This system does not  conta in  high 

However, i t  i s  sometimes used f o r  providing a 
Wing-3, was a l s o  t e s t e d  wi th  DOP. 
e f f i c i e n c y  f i l t r a t i o n .  
nega t ive  condi t ion  i n s i d e  the  FE-19 plenum dur ing  f i l t e r  changes. 
DOP t e s t  i nd ica t ed  f i L t e t  system e f f i c i e n c y  of zero.  

The 
’ 

JO: s f  

CY: Glenn Waterbury, CMB-1, MS-740 
Jerome Dummer, R-1, MS-401 
W i l l i a m  Maraman, CMB-DO, MS-756 
MeLiton M. Garcia ,  H-5 
Robert F. Weeks, H-5 

References: 

(1) NBS Atmospheric A i r  Dust S t a i n  T e s t  
Nat ional  Bureau of Standards 
Washington, D. C. 

( 2 )  Eff i c i ency  Comparison Tests on Various F i l t e r  Mediums 
(MSA) Mine Sa fe ty  Appliances Company 
P i t t sbu rgh ,  PA 
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I an requeszicg t,kt a feasibil i ty stxIy be Terfomai t 9  upgzde E-N 
and FE-20 f i l t e r  plenums t o  house E P A  f i i t e r s .  
that E - 1 9  has oFe bark of $1-80 prefil ters and 02s bank of Cc;czirler.cal 
2000 bag f i l t e r s .  
Is it feasi5le t o  restrtlcture the mcunting frams t o  inccqorate !Z?A 
f i l t e r s?  If not, what is the estixitd ccst t o  construct cmplete new 
F.EP.4 filter plent.s (2 sEages of ?!?.A f i l t e r s  axxi oze stage of prefil ters]? 
I w u l d  also l ike t o  k o w  the cost of installing Comiqental 2000 bag 
f i l t e r s  as t h e  second stage o f  FE-20 arid leavire the f irst  stage of $1-80 
prefilters. 
has been proposed by H-1 several t k e s  i n  the p a s t .  Apparentiy, it has 
ahays been cost prohibitive, hcwever, I feel  that serious reconsiderztion 
should be given a t  this t h e .  
tact  me. 

It is zy uderstariir,,g 

FE-20 f i l t e r  plmm, bas n.-o bank of 31-89 prefil ters.  

All of th i s  infomation nay already be available since it 

If I c a ~  as i s t  you i? any way please con- 

I 
I 
I 
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.L cc: A. Cutchiara, H-1 YS-503 
M. Davis, EXG-4 MS-750 
J. k m e r ,  €i-1 PSS-401 
R. Geoffrion, H-1 bIS-749 
G. Naterbury, GIB-1 b!S-750 
H-1 PF Files 

I 



.. 

i 

E. S . /  

SUBJECT 

LOS ALAXS SCI E N ~ I  F I c LASORATORY 
E N G I N E E R I K  D E P M T M E N T  

ENG!NEESItG STUilY REQUEST 

LAB JN B 6 320 -3 

BLDG. # - a9 TA- 3 
FOR USING GROUP: cB 
TYPE OF REQUEST: Merna from 

dated 3h9/79 I , 
6 

CONfACT FOR D E T A I L E D  REQYIREMENTS: L e e  

ACTION REQ'D: SCOPE OF WORX ESTIMATE SKETCH 

RECOMHENDATION: ANALYSIS . DESIGN SUPPORT 

ASSIGNED TO: b ~ / ( p ~ e  

ENGINEERING STUDY SCHEDULED COMPLETION DATE: 

- 
8/3//7 9 

PROBLEM OR SCOPE OF WORK (ROUGH): e - / 

I 
I. 

( 5 )  J U S T I F I C A T I O N :  
I 

ENG-2 Engineering Studies'  

cy : E. G. Atntzen 
W. T.Eberhardt 
1. Roybal 
1 Martinez 

R. W.  Turner 
L. F. Alexander 
T. L. Bayhurst 
Fll e 



.. 

TO 

FROM 

SU6JECT 

S Y M S O L  

MAIL F O P  

OFFICE M E M O R A N D U M  
W .  T .  Eberhardt, ENG-2, MS-984 DATE 

L. F .  A l e x a n d e ? f w  . . 

cMT( BUILJII!iG FE-19 and FE-20 FILTER PLEXX LTGRU)ING 

ENG-4-79-228 

700 

Please i n i t i a t e  an engineerkg study to upgrade the subject filter 
plenms i n  SH-29 to  house HEPA f i l t e r s  as reqcestsd i n  the atrached 
mens from R. G .  Stafford of 11-1. 
to  supply additional infonration about the present system i f  desired. 

Vince Hall of ESG-L w i l l  be avai lable  

LFA: na 

cc: R. Stafford, H-1, MS-503 
V. Hall ,  EXG-4, MS-558 
M. Davis, ENG-4, MS-750 
F i l e  



OFFICE M.EM O R A N  D U  M 

XiXJ : .Joh$Gf!!lLqore, H - 1  Assistant Group Lezcier 

7pf 721F . fd5 
: bi ;IC! G. Stafford, H - 1  Sertion Leader 

i 

I 

I I an requesting that a feasibi l i ty  study be perfomed t o  upgrade FE-19 
and E-20 f i l t e r  plenms t o  house E ? A  f i l t e r s .  
that E-19 has one bank of >I-80 pref i l ters  azd one b a k  of Continental 
2000 bag filters. 
Is it feasible t o  restructure the mointing fraqes t o  incorporate HEPX 
f i l t e r s ?  If not, what is the. estimate2 ccst t o  construct ccm?lere ne\< 
HE?A filter plenurns (2 stages of H9.A f i l t e r s  and one stage of prefil ters)? 
I muld also l i ke  t o  h o w  the cost of installing Continental 2003 bag 
f i l t e r s  as t h e  second stage of FE-20 and leaving the first stage of M-80 

has been proposed by H -1 several tmes  i n  the p u t .  
always been cost prohibitive, however, I feel  that  serious reconsideratio2 
should be given at t h i s  time. 
tact me. I 

I t  is  my understarl;ding 

FE-20 f i l t e r  plenm has t\;o bar,:= of PI-80 prefil ters.  

pref i l ters .  A l l  of t h i s  infomation may already be available since it d d  
Apparently, it has 

If I can assist you in any way pleese con- I 

I 
-- I 

I -  
I 

- JCG:RGS/mr 

cc: A. Cucchiara, H-1 MS-503 
M. Davis, E"-4 E-750 
J. amPner, H-1 MS-401 
R. Geoffrion, H-1 MS-749 
G. Waterbury, (Tis-1 NS-740 
H-1 PF Files 

- 



TO . 
THRU : 

FROM . 

SUBJECT 

SYMBOL : 

MAIL STOP 

c 
- 

U N I V E W T Y  OF CALIFORN~A 
LOS ALAMOS. NEW MEXICO 87545 

Telephone EX 
OFFICE MEMORANDUM 

R. S t a f f o r d ,  H-1,  MS 503 DATE January 8, 1.980 

Reviewed/Lab C w n a  
P b k l  R lea ble MW&2_ 

R. J. Lopez 

R. E. Lucero 

FILTER PLEXX UPGRADING, FE-19 6 FE-20, SX-29, TA-3; ES/W 6320-3 

EVG- 2- 8 0- 0 8 

984 

I 
The s u b j e c t  Engineer ing Study has  been completed and t h e  scope of 
t h e  work as descr ibed  on t h e  a t t ached  scope s h e e t  I s  e s t i m t e d  t o  
c o s t  $2 , 156,000.. 

The e s t i n a t e d  c o s t  exceeds t h e  $750,000 maximum pe rmis s ib l e  f o r  
GPP p r o j e c t s .  Therefore ,  Construct ion Line I tem funding w i l l  b e  
necessary  as t h e  p r o j e c t  i s  c u r r e n t l y  scoped. 

If you wish t o  pursue t h e  Line I t e m  approach, I sugges t  you 
con tac t  P. H. McConnell f o r  guidance. 

No f u r t h e r  work w i l l  b e  done on t h i s  p r o j e c t  u n t i l  f u r t h e r  
i n s t r u c t i o n s  are rece ived .  

-4 
REL/TR/db 

R. E. Lucero . 

EKG-2 Engineer ing S t u d i e s  

cy: G. 
R. 
A. 
M . 
P. 
R. 
K. 
E. 
T. 
L. 
R. 
H. 
C. 
W. 
S. 

Waterbury, MS 720 
Geoff r ion ,  MS 749 
Cucchiara,  MS 503 
Davis, MS 401 
H. McConnell, P?S 124 
DeVore, MS 486 
Rea, MS 490 
G. Arntzen 
Bayhurs t 
Alexander 
Turner 
D. O r r  
A. Pyburn 
T. Eberhardt  (w/o a t t a c h )  
Serda ( w / e s t .  on ly )  

EN+ 3 
File 



LOS ALAMOS SCI ERTI FI C LASORATORY 
ENGIREERING DEPARTMENT 

UNIVERSITY OF CALIFORKIA - LOS ALANQS, NEW MEXICO SHEET No .- 1 

E.S. OR L.J. NO.- P O F L S H E E T S  
ESTIMATE SUF1RARY 
J06 TITLE FILTER PLEhYY U P C W I N G  D4TE i/t /79 

LOCATIOM BLDG. SM-29, WING 2,  TA-3 

1. Engineering, design and inspection 

@ abt .  15% of construction costs. 

2. Replace t w o  exhaust fans ,  concrete 

pads, and filter plenums. Furnish 

and i n s t a l l  two  HEPA f i l ter  banks. 

Sprinkler system controls ,  a ir  lockr 

b u t t e r f l y  va lves  and dope i n j e c t i o n  

hoods. 1200000 I 300000 1500000 

I TOTAL PROJECT ESTIMATE IN THOUSA\iS 

I 

I '  

I 
I225000 

i 

$1725 

I '  

I 

TOTAI 

1 

375000 1875000 + 
I' r 



. 

. ENG-8 COST ESTPAfING COVER -SHEET 

ESTWTIPG TIE IE HOURS: ta 

LOCGZD IN: 



~~ 

SCOPE Of WORK: 

I 
I 

Attached is a COPY of subjcct scope of work. 
work K i l l  f o l l c . ~  late;. 

Thc cstimte of cost for this 

Please subnit any co,ncnts on t h e  attached 

cy  w/o attach: 

Sid Serda 

CY w/g.tnch: - 
ENG-3 (If E.S./L.J.) 

scope sliccts. 
I 

I 
I 

.- .a 



...-. . _. -. . . _. .. . . . . . 

OFF 

. 

CE M E M O R A N D 1  
TO , w i l l i a m  r". Rcrrero, Specialist, E-1, Ms 401 

i'.- 

~ U U Q I ~ C I E W ~ F I C  UnoIumw 
VNlVERSlrV OF CALIFORNIA 

LOS ALAMOS. NESV MEXICO 87Y5 
Telephone Exr: 

n 
DATE 1/13/82 

MAIL STOP. 749 

E-3 

'E-16 

M R  

. .. 

stack sacs have 'been g m  analyzed usirq t!ie GS(L~) &tector 
and 4,096 chm~l pulse height analyzer. 

The sample ,wults,are SPM in Table I. 
dates, and times are as s5awr. on && sunples. The activities, in 
microcuries, are t P .  t o t a l  activities on the sanples ard are corrected 
to the dates and tines the filter papers were collected. 

The sample identificatiors, 

Table I 

Date 
on 

1/4/82 

1/4/82 

1/4/82 

- T L i  . cate T i r e  ' i t e  TilW - on .off - ,  off counted C o m t e l i  I S O t ~ ( S )  

Hs 8 .9  x 203 
0800 v12/82  0800 1/13/82 1330 

0800 1/12/81 0800 1/13/82 1200 - *m 
0800 1/12/82 0800 1/13/82 1130 - NDA 

Cy: J. Miller, 61.' YS 810 
J. Larkh, R-l,'FS 810 
R. bUrak-, H-1, kLS 810 
F i l e  

FE-3 Lcg 62-19 ' 

E'E-16 w 82-17 
WNR 82-18 

.. 

.. 

. . .  

. -. 



WIENWlC U M I U T 0 R . I  
UNIVERSITY OF CALIFORNIA 

LOSALAMOS.NEWYEXICOBlY5 
TeLe hone €XI; 

OFFICE MEMORANDUM 

n - -  TO willim 7 .  m m ,  Specialist, E-1, k!! 401 DATE: 1/21/a 3 

.- 
f ROM ~ r u  Wler,  fi-4 F A c h  Physics Analysis Laboratary’ 

LPMPF s-ck smples Fzve teen pnra &yz& usixg the Ge(Li) b c t o z  
and 4,096 chnrel pulse keight analyzer. 

The sarrple resdts are shom ir- Table i. 
dates, a,-2 t i r e s  z,re as sl-am cr. the sarples. The accivities, in 
microclrries, are the totsl activities on the s-les ard are corrected. 
to tl-e &ices a d  tirres tl-e f i l t e r  -papers were mlleckd. 

“lie s q l e  i&ntificaticrfi, 

Table I 

3-ack I?a=e T i n s  Date ?be ate Tine 
Sarmle Or. - On . - O f f  - off couFte2 courted r s o t m ( s )  

FE-3 1/12/82 0800 1/18/82 0800 1/21/82 1115 fl4 

FE-16 1/12/82 0800 1/18/62 0800 1/21/82 1125 -- 

-4 
6.0 X 10 

m 

203. . 

* 

1/12/82 0800 1/18/82 0800 1/21/82 1330 -- NDA 

c 

Cy: J. Miller, E-1, % 810 
J. Larkin, E-1, Ms 810 

File 
R. hrOr&, E-1, LS 810 



- . . .  . .-.._ - . .. _. . . - . . .- . . .  

LoI lLuKn ~ IENTIF IC  UBOnArony 
UNIVERSITY Of CALIFORNIA 

LOS ALAMOS. NEW MEXICOUIY5 
Tekphon EXI: 

OFF1 CE M E M  0 RAND U M 
TO . William F. RUE--, Specialist, H-1, M.5 401 DATE 2/25/82 

I 

FROM . Dru Fuller, E-4 Feal th  Physics Analysis Laboratory 2iG 

S Y M B O L  H-4-~AL-9-82 

MAIL STOP 149 

I A ~  stack sanples have tea gamra anal17ed us- ttie =(Li) detector 
and 4,096 chzmel'pulse k..isht analyzer. 

7% sample results are sham in :&le I. 
dates, m.d tirres are as sM. on -h samples. The activities, in 
microcuries, are the total sctivities on tke s-les 
to the dates er.6 tins the filter p-rs were collected. 

Tl;e sample identifiations, 

a s  correcteil 

Table I 

Stack Date Tiii Date Tilie L!&& TjlI.e 
%mule - on - Off A of* Count4 csnted 

*r 
FE-3 1/18/82 0800 1/25/82 0900 2/22/82 1000 5.1 X 10 

* 
FE-16 1/18/82 0800 1/25/82 0900 2/22/82 1030 -- NCA 

wim 1/i8/82 0800 1/25/82 0906 2/22/82 1100 -- rw. 

* 
No detectable activity 
Ti.= lag kcween Date Off h mare Canted was due to the H-4 FFPL move fnm CI! to S!-43. 

* 

Cy: J. Miller, ti... 1, MS 810 
J. Larkin, H-1. t-S 810 
R. Dvorak, H-1,  rS 810 
File 

E - 3  L q  8241 
IT-16 LLXJ 82 40 
"2 Lcq 82-42 



. . . .. . . . . .. . .. . .. ... .P;L a 

UNIVERSI rv OF CALIFORNIA 
LOSALAMOS.NEWMEXlC0 87545 

T le honeEnc: 
2 / 2 5 h j  - OFFICE M E M O R A N D U M  

TO . W i l l i a n  7 .  Rcmero, Specialist, H-1, MS '401 DATE. 

FROM 

SUBJECT ="A UMPF am S?&GLZ.S 

. Dru Nler ,  ti-4 F d t h  Physics Analysis Labra to ry  * 
H-4-HpPL10 -82 SYMBOL : 

MAIL STOP 749 

LWPF stack smples have keen ~amna malyzzed using tti G e U )  &tector 
and 4,096 charnel'pulse k i c j h t  analyzer. 

The saqle results are shown in Table I. 
dates, and tiles are as shown 01: the sanples. 
micrrrcuries, are t h e  total activities cn the samples an6 are carrected 
to the dates and timzs the f i l ter  papers were collected. . 

Ttie smple ickntifications, 
The zctivities, L? 

W e  I 

zs!EL?k- on - on - O f f  - Off Count& Coun.ted Isotae(s) Activitv- 
Stack Date TilE Date T h e  **Date T b  

1/25/82 0900 2/1/82 0900 2/23/82 0900 203m 4.1 x EE-3 

* 
E-16 1/25/82 0900 2/1/82 0900 2/23/82 0945 --- NCA 

WNR 1/25/82 0900 2/1/82 0900 2/23/82 1030 --- m. 
... 

No detectable activity 

Timz lag between ate O f f  a115 Cate Courted was cue t o  t k  5 4  HPN. rove f r a n  @'?i to 3'-43. 
* 

Cy: J. Miller, H-1, MS 810 
J. Larkin. H-1, NS 810 
R. Dvorak, E-1, ?-E 810 
File 

FE-3 LC.q.82-50 

hM? 82-49 
E-16 LCG 82-48 



._ - - __. , . . - . . . . . .. . .. .. . . .. ... . - ... . . . .,mu+- 

u* Iuyol ~IENTIFIC unomrony 
UNIVERSITY OF CALIFORNIA 

Telepnone €xi: 
LOS ALAMOS. N E W  MEXICO 81545. O F F I C E  M E M O R A N D U M  

TO . W i l l i a m  F. R a n k ,  Specialist, E-1, MS 401 DATE. 2/25/82 

, 
FROM ~ r u  Fuller, 5-4 t!!ti Physics Analysis Laboratory 4 
SUBJECT W A  ANALYSES OF I A i i F  SNPLZi 

S Y M B O L  . E-4-€iPP&ll-82 

M A I L  STOP 749 

LAWW stack.samples have txen gama mzi~yzed using t k e  =(ti) detector 
and 4,096 channel'pulse height analyzer. 

The -le results are sham in Table I. 

micrsaries, are the total act iv i t ies  on tk? saqles m.6 are corrected 
to *.e dates an6 thes the filter pasrs were collect&. 

73-e smle identificstiors, 
' dates, ar.d times are as shown on t k  smples. ?'he ae-ivities, in 

. 

Stack 
.s!Ee& 

FE-3 

FE-i6 

WNR 

mte 

2/1/82 

2/1/82 

2/1/82 

on - 
Table I 

** 
TimS Gate Ti l l s  Date TLE - on - off - O f f  Count& counted ISOtOD=(S) Activity (f.!Ci) 

A. , 3.3 x 10 203 . 
0830 2/8/82 0800 2/23/82 1330 & 

*' 
0830 2/8/82 0800 2/23/82 1200 --- 

0830 2/8/82 0600 2/23/82 1100 -- m. 
c 

t 
No detectable activity 

:he 1% between rate off & Date c?~w.ced was &e to *.e E-4 :HWL move frm cX? to S.1-43. 
z 

Cy: J. Miller, H-1 ,  MS 810 
J. Larkin, ti-1, .% 810 
R .  hnrak, H-1. W 810 
File 

x-3 Log 82-51 

WNR Log 82-62 
E - 1 6  lcq 8 2 6 3  



- . . . . . . ._ __ . . - - . . -. . - - - -. . . . . - - . . . . . ...-- - . - . . . . . .. .~ .. .. 

I.= KlEhTlFIC U I O M T O R V  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone €xi: 

OFFICE M E M O R A N D U M  
TO : W i l l i a m  F. -0, Specialist, i-I-1, Ms 401 DATE. 2/25/82 

I 

SYMBOL : H-4-X-12-82 

MAIL STOP. 149 

LAMPF stad~'sa@os tmve been g a m  analyzed using the e(~ i )  ktector 
ant? 4,096 chamel -pulse heisht analyzer. 

The sanqle results .=re s-. i n  Table I. The smple iht i f icat ions.  
dates, and tires are as s h m  on the smes .  ?he activities, i? 
microcuries, me the tz ta l  activities on the samples ami .=re correct& 
to the dates m.6 t h s  the filter papers were collected. 

Stack mte Th-fZ 
SamDle cn - 
FE-3 2/8/82 0800 

FE-16 2/8/82 0800 

h i  2/8/82 0800 

" 

No detectable activity 

Time lag between Date Of 
e *  ' 

Date Time 
Off Off - - 
2/16/82 0845 

Table I 
** 

Eate T i l E  
Countei Counteci Isotoce(s) Activity UCi) 

2/23/82 1400 4 Hs 4 .1  X 10 . 203 

2/16/82 0630 
r 

2/16/82 0830 

and Cate Counte 

Cy: J. Miller, H-1, P 6  810 
J. Larkin, H - 1 ,  PS 810 
R. Dvorak, H-1,  ILS 810 
F i l e  

* 
2/24/82 0815 -- mA 

2/24/82 0900 -- hrn 

was due to tk H-4 HPAL m e  €ran 03 to SY-43. 

FE-3 Log 82-61 

WNR LCg 8 2 6 2  
E-16 Log 82-63 . 



.... .. . .. . . .. . . . . _ .  .--- 

Lo.- sclcwrlclt uaonA1onr 
UNIVERZI TY OF CALIFORRIA 

LOSALAbAOS.NEWMEXlC0 87545 
Telephone €xi: 

OFFICE M E M O R A N  D U M  
TO : W i l l i a m  F. Ram!!, Specialist, H-1, MS 401 DATE: 2/25/82 

FROM . Dru Fuller, E-4 F d t h  Physics Analysis Laboratory 

SUBJECT @.tw A%YsEs OF m%F sTAci< 

SYMBOL E - 4 S x - 1 3 - 8 2  

MAIL STOP 749 

I&PF stack samples have beer. pim analyzed usirq the Ge(i) detectcr 
and 4,096 chamel pulse height analyzer. 

The sample results are shown L! Table I. 
dates, and times '&re as s b n  a? the smples. 
microcuries, are the total act ivit ies  M the samples ami are corrected. 
to the dates and tims the filter papers were collected. 

The s.zmple i&ntificaticns, 
'Ihe activities,  in 

stack 
SamDle 

FE-3 

FE-16 

1vm 

!Table I 

Date T h  Late Time rate Time 
- on - 011 - Off - Off Counted COLint€d I S O t ~ ( S )  Activitv IvCg 

2/i6/a2 0845 2/22/82 09CO 2/24/82 ,1030 --- tm 

2/16/82 0830 2/22/82 0845 2/24/82 0945 --- h !  

r 
2/16/82 0830 2/22/82 0910 . 2/24/82 0915 --- NDA 

No EeteCcLable activity 

Cy: J. Piller,, H-1, -M 810 
J. Larkin, ~ - 1 ,  KS 810 
R. Dvorak. H-1, I% 810 
File 

E - 3  ' Lcq 82.93 ; 
FE-16 Lcl; 82-94 
W4Fl Lcq 82 92 



OFF CE n 
TO . Frznk M r a .  HA, ffi 229 

E M O R  ID  

L O I ~ ~ E ~ ~ E I A M R A ~  
UNlVERSllV OF CALIFORNIA 

LOS ALAYOS. NEW MEXICO 87545 
Telephone €xi: 

DATE 3/2/82 . 

FROM Dru Fuller, H-4 Health Physics Analysis Laboratory 

LAMI?? stack samples have been gamna analyzed using the =(ti) detector 
and 4,096 channei pllse height analyzer. 

The sanple results are s b  in Table I. 'It= m e  identifications, 
dates, and tim?s are as sham on the d e s .  The activities, in 
microcuries, are the total activities m the samples and are corrected 
to the dates and tines the filter papers were collected. 

Stack m e  
Samole (XI 

FE-3 2/22/82 

FE-16 2/22/82 

hrn 2/22/ 2 

Table I 

TilE m t e  Time m t e  Time - on - Off - Off cauntedcounted Isotorse( S) Activitv Wi). 

0900 3/1/82 0835 3/2/82 1115 HS 2.6 x 203 

* 
0845 3/1/82 0820 3/2/82 1145 -- . NDA 

0850 3/1/82 0839 3/2/87 1200 -- NDA 

t 
No &-le activity 

':' cy: J: Miller, 2-1. VS e10 
J. Larkill, H-1, ffi 810 
:i. hrorak, H A ,  ?G 8 S  
File 

i. 



u).- CaENnFICU.0RA011* 
UNIVERSITY OF CALIFORNIA 

Teicphon Exc: 
LOS ALrnOS.NEWUEIICO 87545 ~ OFFiCE M E M O R A N D U M  

TO Fralk Guevara. HA. 229 DATE 3/31/82 

D ~ U  Fuller. fi-4 Health Physics Analysis Laboratory 5s 
FROM 

_ .  

.e 
SUBJECT GpslMA ANALYSFS OF W F  sw(x SxWPLEs 

SYMBOL ~ H-4-HpAG38-82 

MAIL STOP 749 

LAMPF stack SanplLeS have been g m  analyzed using the G e ( L i )  &tector 
and 4,096 drannel. pllse height analyzer. 

The sample results are slwfm. in Table I. 
dates, and times are as shown cn tk sanples. The activities, in 
miacxuries, are'the total activities cn the s-es and are CMeCted 
to the dates and tines th= filter papers were collected. 

The sanple identifications, 

Table I 

Stack Date Tim= mte Tim3 Date Time 
Actlvitv (UCi) . .  a ! ! & Z O n  - on - O f f  - Off counted counted Isotcnx( S) 

1.4 x 
* 

EE-3 3/1/82 0800 3/8/82 0800 3/30/82 0800 203Hg 
.?E-16 3/1/82 0800 3/8/82 0800 3/31/82 1400 - NDA 

CVNR 3/1/82 0800 3/8/82 0800 3/31/82 1415 -- NDA 

* 
NO detectable activity .. 

cy: J. Miller, H-1, MS Ha10 

R. Dvorak, H-1, kS HE10 
File 

J. Larkin, H-1, E HE10 FE-3 Lag 82-136 
E-16 Lag 82-134 
MNR 82-135 



TO 

LQ - I c I m c K :  UMnAmnv 
UNIVERSITY OF CALIFORNIA 

LOSALAMOS.NEWMEXIC0 87545 
Telephone Ex!: 

O F F I C E  M E M O R A N D U M  
DATE 3/31/82 

wmt F r k  Guevara. H-1, Wi 229 

. .  .-s 
FROM D m  Fuller, H-4 H e a l t h  Physics AnalySiS Labratory 

, SUBJECT GAbPfA kW?F spAci< s&m 
SYMBOL H-4-HpAG39-82 

MAIL STOP 749 

LAMpF stack sanples have teen ganm analyzed using the Ge(Li) detector 
and. 4,096 channel - d s e  height analyzer. 

The sample results are sham in Table I. 
dates, and times are as shcm cm the s e .  The activities, in 
microcuries, are'the total activities on the sanples and are CMeCted 
to the dates and times the filter papers were mll&. 

'It= sanple identifications, 

Table I 

Date T h  Ilate Time' Date Time 
- on - O f f  - O f f  caun&counted ISotoPe( S) .Activitv (UCi) 

3/8/82 0800 3/15/82 0800 3/30/81 0930 '52 1.0 x 1 8  

3/8/82 0800 3/15/82 0800 3/31/82 1430 - *m 
3/8/82 0800 3/15/82 0800 3/31/82 1530 -- NaA 

Hs 2.7 x 203 

. 
No cieetectable activity 

Cy: J. Miller, H-1, E HE10 
J. Larkm, H-1, M5 H 8 l O  
R. 'hrak,  HA, E ~ 8 1 0  
File. 

FE-3 82-153 
FE-16 Log 82-151 
WNR Log 82-152 



Lo. lu.4 CuCIYnFn: UMmmny 
UNIVERSITY OF CALIFORNIA O F F I C E  M E M O R A N D U M  . LOS ALnMOS. NEW MEXICO 81545 

Frznk Guevara,. HA, b4.S 229 DATE TO 

FROM Dru Fuller, H-4 Health Physics Analysis Labratory 

, . I  

SUBJECT W F  sTA(x m m  

syMeoL H-4-HPAL40-82 

M A I L  STOP 749 

L4MPF stack samples have ken gama analyzed us- the Ge(Li) detector 
and 4,096 channel pulse height d y z e r .  

The sanple r e s u l t s  are sham in Table I. 
dates, and times are as sh4wn on the sanples. The activities, in 
microcuries, are'the total activities cn the sanples and are corrected 
to the dates and times the filter papers  were wllebed. 

The sample identifications, 

Stack 
ss!I!& 
FE-3 

FE-16 

WNR 

Table I 

Date Time Date Time Date Time - on - O f f  - Off counted Counted IsotoD=(s) Activity ( O W  

3/15/82 0800 3/22/82 0800 3/30/82 1000 - NIX 

3/15/62 0800 3/22/82 0800 3/31/82 1600 -- NDA 

3/15/82 0800 3/22/82 0800 3/31/82 1630 - NDA 

r 
No detectable actiirity r 

cy: ~-'~iller, HA, MS ~ 8 1 0  
J. Larkin, H-1, MS HE10 

File 
R. hrorak, H-1, b S  HE10 

EZ-3 t q  82-170 
R-16 Log 82-171 
hi, Log 82-172 



UNlVERSl TY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545 3/g~fyn Eat: 

OFF ICE M E M O R A N D U M  
TO . Fru?k Cuevara, HA, Ei 229 DATE 

FROM DN Fuller, ti-4 R e a l t h  Physics Analysis Laboratory 

SUBJECT , OF! MI? sTA(x 

H-4-HPAG41-82 

M A I L  STOP 749 

stack samples have ken  gama analyzed using the ~ e ( I ; i )  detector 
and 4,096 channel pulse height analyzer. 

Tte sample results are shawn in Table I. 
dates, and times are as s h  on the sznples.  he activities, in 
microcuries, are'the total activities cn the samples a d  are corrected 
to the dates and times the f i l ter  pprs were collected. 

'Re sample ifientifications, 

' 

Table I 

Stack Cate Time Date T h  Date T h  
on - .  on - O f f  - Off countedcounted Isotoae( S) Activitv (u C i )  Sunole- 

E - 3  3/22/82 0800 . 3/29/82 0800 3/30/82 ' 1500 -- NDA 

FE-16 3/22/82 0800 3/29/82 0800 3/31/82 1645 - NDA 

WNR 5/22/82 0800. 3/29/82 0800 3/31/82 1700 -- NDA 

' *  

* 
No &-le activity r 

Cy: J. M i l l e r ,  H-1, .E HE10 
J. Larkin, H-1, Ms HE10 
R. Dvorak, H-1, Ei HE10 
F i l e  

FE-3 Lcq 82-194 

WNR Lcq 82-193 
FE-16 82-192 



TO 

UNIVERSITY OF CALIFORN14 
LOS ALAYOS. NEW MEXICO 81545 4/13y;yon €XI:  

OFF ICE M E M O R A N D U M  

A Frmk Guevzra, H-1,  KS 229 DATE 

7% 
F R O M  D m  FuLler, H-4 FIlth Physics Analysis Lakratory 

M A I L  STOP 749 

LAMPF stack sanples have been gama analyzed usLi the Ce(Li) detector 
and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I. 
dates, m.d t i m s  are as shown on the samples. The activities, in 
microcuries, are the total activities cn tb samples and are corrected 
to the dates and times the f i l s =  papers we-= collecteci. 

The sample identifications, 

Table I 

stack Bte TiIE Date Time Date Tiii 
S a m D l e O n  - on Off - Cff counted counted ISOtOEle(S) ktivitv hci] 

E - 3  3/29/82 0800 4/5/82 0800 4/12/82 1600 --- . NDA 

FE-16 3/29/82 0800 4/5/82 0800 4/12/82 1630 --- NDA 

m 3/29/82 0800 4/5/82 0800 4/12/82 1645 -- w. 

* 

No htectable activity 

F 

Cy: J. Miller, ti-1, Ms 5810 
J. Larkin, E-1, Ms E810 ' 

R. hrorak, E-1, Y.5 E810 
F i l e  

FE-3 LKI a2-212 
FE-16 Log 82-211 
WNX Lcg 82-210 



L~-.ClEWTIFIC U M I U T 0 R . I  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS.NEW MEXICO 87545 O F F I C E  'M EM O R A N  DUM 
TO Frmk Guevara, H A ,  MS 229 DATE 

S '  , 
FROM Dru -Fuller, E-4 Health Physics Amlysis Laboratory 

stack samples have been 5 m a  analyzed'using the ~ e ( ~ i )  *eetecimr 
a d  4,096 channel. pulse heiqht zmlyzer. 

The sarple results are shown in Table I. 
dates, and times are as shcwn on the samples. The zctivities, in 
microcuries, aze tbe total aczivities cn the sqles  and w corrected 
to the dates and t&!s the filter -=aprs w e r e  collected. 

Tlle.sample identifications, 

Table I . 

Stsck Date Ti.. . Date T h e  Date Time 
Sarrmle - O f f  - Off Counted Count& isotoE(~) Activity W i )  

FE-3 4/i2/82 0900 4/ig/a2 0900 4/19/82 1345 203ECj 6 . 6  X 
* 

FE-16 4/12/82 0800 4/19/82 0800 4/19/82 1500 --- NDA 

rn 4/12/82 0900 4/19/82 0500 1/19/82 1430 --- h m  
? 

& 
No detectzble activity 

9: Z. Miller, H-1, MS H810 
J. Larkin, H A ,  Ms E810 
R. hror.=k, H-1, MS E810 
File 



TO 

FROM 

SUBJECT 

SYMBOL 

M A I L  STOP 

L ~ I L u I o . . U E K n c I c U W M ~ R Y  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 81%5 , 

Telephone Exi: 
OFFICE M E M O R A N D U M  

F M k  Wvara, HA, t45 229 D A T E .  4/27/82 
@!$E-- 

LAMPF stack samples have been gamM a n a l y z d  using t~-e ~ e ( ~ i )  detector 
and 4,096 channel. pllse height analyzer. 

The sample resul+.are skwn in Table I. 
btes, and times are as shown on the samples. The activities, in 
microcuries, are the total activities cn the samples and are corrected 
to the dates and times the filter papers were collectet2. 

The sanpxle identifications, 

stack mte T h  
on S m l e  - 

FE-3 4/19/82 0800 

F9-16 4/19/82 0800 

crm 4/19/82 0800 

* 
No .&tect?Jle activity 

Date Time - O f f  - O f f  

4/26/82 0700 

4/26/82 0700 

4/26/82 0700 

Cy: J. Piller, H-1, PS E810 
J. Larkin, H-1, MS E810 
R. Dvorak, H-1, PE ti810 
File 

Table I 

Date TiIE 
CouFted chlrlted IsotoEees) Activitv W i )  

4/27/82 1100 -- NDA 

4/27/82 1200 ---, NDA 

4/27/82 1215 . -- NDA 

* 



UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 81545 

klepnam €xi: . 
OFFICE M E M O R A N D U M  ' 

TO . Frmk m r a ,  HA.. b S  229 
.I 

FROM 

SUBJECT mYsE OF l.&l!?F SAk- 

. Dru Nler, ti-4 Health Physics Analysis Laboratory 7% 

SYMeoL . H-4-HpAG66-82 

MAIL STOP 149 

LAMPF'Stack smpiks have been cjamm analyzed using the Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The sanple results are shown in Table I. 
dates, and tirres are as shown on the sanples. The activities, in 
microcuries, are the total activities on the sanples and are corrected 
to the dates and times the filter papers were collected. 

"¶le sa@e identifications, 

Table I 

S b C k  Date T W  Date Time Date T W  
s i ! ! & z O n  011 O f f  O f f  counted counted ISOtO!ze(Sj Activitv (u Cij - - - 
F-3 4/26/82 0800 5/3/82 0700 5/3/82 1450 . 203m 1.3 x 

-16 4/26/82 0800 5/3/82 0700 5/3/82 1515 -- "DA 

WNR 4/26/82 0800 5/3/82 0700 5/3/82 1600 --. m 
I 

.A 
No detectable activity 

Cy: J. Miller, ti-1, MS 8810 
J. Larkin, H-1,  Ms 8810 

File 
R. DVOKak, H-1, HS a810 

E'E-3 Lcq 82-289 
-16 kq 82-287 
WNR Lxj 82-288 



UNIVERSITY OF CALIFORNIA 
LOSAL~OS.NEWMEXICO81Y15 

Telenhone €XI. 
O F F I C E  M E M O R A N D U M  

TO Frmk Cuevara, H-1, F S  229 DATE 5/10/82 

’ ” 

FROM Dru Fuller, 6-4 Health Physics Analysis Laboratory % 
SUBJECT 

SYMBOL H-4-HPAL-71-82 

W P A  ANALYSs OF m ? ?  sm sA!!pm 

MAIL STOP 719 

, 

LAMPF s tack  samples have tern g m  analyzed using the 
and 4,096 c-el pulse height andyzer .  

The sample results are shmn? i n  Table i. 
daces, and tims’are as sharn on the satqles. The a c t i v i t i e s ,  i n  
microcuries, are the t3td.activitie.s cn the s q l e s  ard are corrected 
t6. tk  dates and t i m e s  the f i l t e r  papers were collected. 

&w=tor 

lYe sample ident i f icat ions,  

Table I 

Stack Cate TifW Qte Time Date T h  
Sunle On - 03 . O f f  Off Counted courted ’ I sOtocee .5 )  k t i v i t v  W i ]  

!?E-3 5/3/82 0700 5/10/62 0700 5/10/82 1700 r4 

FE-16 5/3/82 0700 5/10/82 0700 5/10/82 1720 --- “DA 

hrn 5/3/82 07CO 5/10/82 0700 5/10/82 1745 - NDA 

203.. 1.6 X 

1 

No ktectable amiv icy  

Cy: J. .?Iiller, K-1, ?.s M8lO 
J. k r k i n , ,  H-1, LPS sa l0  
R. Dvorak, H-1; IVS H810 
F i l e  

?E-3 Log 82-303 
E - 1 6  Log 82-301 
iVNR Log 82-302 



UNlVERSllY OF CALIFQRNI~ 
LOS ALAMOS. NEW MEXICO 07545 

Telephone €XI: 
OFF ICE M E M O R A N D U M  

TO Frsnk Qevzra, 8-1. t-5 229 DATE 5/19/82 
I 

F R O M  

SUEJECi M A  A G Y S E S  OF mWF STPXK SAEiPES 

S Y M B O L  H-4-EiPAL78-82 

MAIL sroP 749 

. LAM~F stack sampies have been g m  analyzed using. the Ge(Li)  &tector 
and 4,096 chamel p~Lse kight analyzer. 

The sample results are skxm in Table I. 
bates, and t h s  are as sk&n on tk sarqles. The activities, in 
micrwies, are the total activities cn the samples and are correeed. 
to t k  dates and times t ie  filter papers were collected. 

The sample iciencificatioas. 

Stack 
SamDie 

FE-3 

FE-16 

hNR 

Date Tim= 
On 

5/LU/82 0700 

m. - - 

5/io/a2 0700 

5/10/82 0700 

1 

No detec'Ale actlvity 

Table I 

Date Time Date Time - O f f  - O f f  Count& taunted ISOtO=e(S)  

5/i7/82 07CO 5/19/82 1745 7ge 

54m 
57& .. 
Ri 

5/17/82 0700 5/19/62 2030 -- 
5/17/82 0700 5/19/82 2045 --- 

203 

A- 

7.9 X 

. j . 7  x 
2.5 X LOm4 
9.5  x ;o-j 

h m  . 

h%A 

* 

cy: :. Miller, E-1, rn 8810 
J. Larkin, 3-1, MS HE10 
3. Dvorak, 8-1, M5 H8lO 
F i l e  



UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545 

Telephone €XI; 
O F F I C E  M E M O R A N D U M  

TO Frmk Guevara, H-1, PS 229 DATE 5/28/82 

FROM . Dru Fuller, H-4 Health Physics Analysis Labrato& 

S U B J E C T  mm U W F  m m  

SYMBOL H-4-WAL-81-82 

M A I L  STOP 749 

LMPF stack sa~@es have .been qamm d y z d  using the ~ e ( I ; i l  detector 
and 4,096 ChaMel pulse height analyzer. 

The sanple results are shvm in Table I. The sample identifications, 
dates, .?rd times ‘are as shown on the samples. Tl-e activities, in 
microcuries, are the total activities on the sanples and are corrected 
to the htes and times the filter papers were collected. 

. 

Stack 
Samole 

FE-3 

FF-16 

Table I 

m t e  Time Date Time Date Time 
- on on’ Ofr’ - Off counted Counted Isoixxe( S) Activitv (UCi) 

5/17/82 0700 5/24/82 0700 5/28/82 1453 7ee 2.4 x 

5/17/82 0700 5/24/82 0700 5/28/82 1525 --- *NL!A 

203F,. 6.8 X 10-5 

5/17/82 0’100 5/24/82 0700 5/28/82 1545 --- NE 

c 

r 
No detectable activity 

Cy: 2 .  Eniller, H-1, Ms HE10 
J. I.dr!cic, X-1, Ms E810 
R. Dvorak, H-1, Ms HE10 

. File 
. .  



UNlVERSl W.OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 81545 

Telephom Exc: 
O F F I C E  M E M O R A N D U M  . 

TO . Fru?k Guevara. H A ,  E 229 

D m  Fuller, H-4 Health Physics Analysis Laboratory .e ' FROM 

SUBJECT o!? spA(x %- 

SYMBOL H-4-HPALA8-82 

M A I L  STOP 749 ' 

Stack 
a!!!& 
FE-3 

E-16 

WNR 

* 

, 

W F  stack sanples have been g m  analyzed Using the detector 
and 4,096 chamel pulse height analyzer. 

Tbe sanple.wults are sham in Tahle I. The sample identifications. 
bates, and t i r e s  '~DZ as shown on the samples. The activities, in 
micrccuries, are the total activities cm the sanples and are CMeCted 
t4 the c?ates and times the filter papers were collected. ' 

Table I 

mte Time mte Time Date T h  . .  - on - on ' - O f f  - O f f  counted counted ISOtoUe( 5 )  Activity (UCi) 

5/24/82 0700 6/1/82 0900 6/2/82 1415 7Be 3 .2'X ' 

203Hg 1.5 x 

5/24/82 0700 6/1/82 1030 6/2/82 1610 - .  *NDA 

5/24/82 0700 . 6/1/82 1030 6/2/82 1445 -- N I X  

.. 
No detectable activity 

Cy: J. Miller, 8-1, :?E HE10 
J. .&kin, E-1, PS HE10 

File 
R. CVOrak, H-1, rUS HE10 

E - 3  Lcg 82-327 
FE-16 Lcg 82-329 
WR Lcg 82-328 



74 
La5 

-'- meIEmFic uwmmny 
UNlVERSl TY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephanc €ai: 

OFF ICE M E M O R A N D U M  

.TO . Frw.k Guevara, H-1, t45 229 DATE Jl?ne 10,1982 

, 
SUBJECT W F  

SYMBOL . H-4-HPAG91-82 

MAIL STOP F692 

LAMQF stack samples have k e n  gamM analyzed using the Ge(Li) Cieetector 
anc? 4,096 channel N s e  height analyzer. 

*e sarrpLe results are s h  in Table I. 
dates, and t ires 'are as. shmn on the sanples. The activities, in 
microcuries, are the total activities cn the samples ami are corrected 
to the dates and tims the f i l ter  papers were collected. 

'Ilk? m e  i2entifications. 

Table I 

StaC! Date Time Date Time Date TiJTe 

FE-3 5/31/82 0900 6/7/82 0700 6/9/82 0815 . 
Smle - on - O f f  - Off counted counted I S O t ~ ( S )  

7Be 

195% 

Hs 197 

2ooT1 

FE-16 5/31/82 0900 6/7/82 , 0700 6/7/82 1315 . -- 
hNR 5/31/82 LO30 6/7/82 0700 6/7/82 1345 - - -  
*NO Detectable Activity FE-3-Log 82-330 

Cy: J. Miller, HI, MS.H810 
J. tarkin,  HI. MS H8lO 
R. hrorak, HI, MS E810 
Fi le 

FE-16-Log 82-332 

h i - w  82-331 

Activit.l Pci) 
2.4 x 10 

6.7 x lo-' 

2.3 

3.9 

5.4 

6.0 x lo-' 

6.7 x 



LO.  UUOI ECIEWTIFIC U I O i I A m R y  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Ex!: 

TO Frm.k Wvara, 3-1, VS 229 DATE 6/29/82 - 
OFFICE M E M O R A N D U M  

.d 
FROM DJX EUller, H-4 iiealth Physics Analysis hturatory 

SUBJECT mM m * B  0- LAMP!? , 

SYMBOL . n-4-HPAr.A-98-82 . 

MAIL STOP 749 

UWPF stack samples have m q  gamra analyzed using the G e ( i i )  cktector 
and 4,096 chamel pulse height analyzer. 

. The s q l e  resul ts  are shawn in Takle I. 
dates, ard tirrespare as shown on t!-e sa&es. The activities, in . 
microcuries, m the total activities m the saqles a d  are corrected 
to the dates and times the filter papers were collected. 

l'tle sample identificatims, 

Table I 

Stack Date Time Date Time Date T i I E  
CPI ' O f f  - Off C4untd counted I S O t O w (  SI Sum3le - .  - 

EE-3 6/7/82 0700 6/14/82 0700 . 6/15/82 1420 7Be 
48v 
5%. 

195y, 

197Hg 
19WFg 

. 20lTl 

185, 

195& 

'02T1 ' 

20Lg 

E - i 6  6/7/82 0700 6/14/82 0700 6/15/82 1355 - .  

2 . 2  x 1;-1 
1 . 3  x 
1.2 x 

4 1.9 x 10 
2.5  X 10-1 
8 . 6  X 10" 
1.2 x 10 
1.9 x 

0 

5.0 x 

x 

-3 . 2 .1  x 10 
8.1 x 
NCA 

WNR 6/7/82 0700 6/14/82 0700 6/15/82 1145 -- NDA 

N o  ktectable activity 

Cy: J. Miller, H-1, FS HE10 
J. Larkin, H-1, MS HE10 
R. Dvorak, H-1, FS HE10 

FZ-3 m 81-333 
E-16  81-335 



LOI-ICIUIIIFIC uIoMIOII* 
UNIVERSITY OF CALIFORNIA 

LOS A L M O S .  NEW MEXICO 87545 
Telephone Ext. 

OFF ICE MEMORANDUM 
TO FrmC Wvara. H A .  Ms 229 DATE 6/29/82 

@$$u 

FROM Dru W l e r ,  8 4  Pkalth Physics Analysis 

SUBJECT GWM& ANAL%= OF' W F  STACX SMiPLZS 

SYMBOL H-4-HpAL-ioz-az 

MAIL STOP 749 

W stack sunples bve ken g m  analyzed using the 
and 4,096 channel pulse height analyzer. 

detector 

The sample resats .=re shown in Table I. 
dates, ard'times.are as shown on the samples. The activities, in 
micrccuries, are the total activities ~1 the sunples and are correct& 
to the dates and times the f i l t er  paprs were collectecl. 

The sample identifications, 

Table I . .  

Stack Date Time Date Time Date TiXE 
S a m a l e -  on o n '  O f f  Off counted count& I S O t O ~ ( S )  Activity UCi) - .  - 
FE-3 6/14/82 0700 6/21/82 0700 6/24/82 1100 7Ee 1 . 4  X 10-1 

2 4 ~ a  2.3 X lo-' 
47sc 4.7  x 
48v 7 . 4  x 
5%n 6 .7  x 
5 8 ~ 0  1 .7  x 

203m 1.7 X 

F!3-16 6/14/82 0700 6/21/82 0700 6/24/82 1325 

m .6/14/82 0700 6/21/82 0700 6/24/82 1140 

1 

No detectable a e i v i t y  

Cy: J. Miller, E-1, PS HE10 
J. Larkin, H-1, Ens E810 
R. Dvorak, H-1, NS €!!lo 
F i l e  

FE-3 k g  81-336 ' 

E'E-16 kq 81-338 
WR kq 81-337 



memorandum 
Lm Alamm 
Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

' .  Io: Frank Guevara. H-1, MS P229 

mnm . , UUL IIOPIIREPI(0NE: F692/7-7797 

C Y Y ~ ~ C :  H-4-HPAL-109-82 

IAMeF stack .5allples have been garma analyzed using the Ge(Li) detsctor 
and 4,096 channel pulse height analyzer. 

The  s-le results gre sxam in Table-I. 
dates, and times are as shwn cn the sanples. The activities, in ' 

micrccuries, are the total activities an the m l e s  and are CMBbBd 
to the dates and times'the filter papers were collected. 

The -le identifications, 

. .. 

TABLEI 

Sample Date ~ i m e ,  Date T h  Date Time 
D - (XI - . -  (XI Off off Qllnted Bunted I s o t 4 x e I  S) 

ET-3 6/21/82 0700 6/28/82 0700 6/28/82 1330 7Ee 
47sc 
48v 
192- 
193% 

195Hg 
19% 

. 19% 

203Hg 
202T1 

F 

Act iv i tY  lu a) 

2.1 x 10-1 
1.0 x 
1.1 x 
1.0 x . . 

4.5 x 
3.3 x 
3.3 x 
4.3 x 
1.4 X 
7.7 x 
1.7 X 

FE-16 6/21/62 0700 6/28/82 0700 6/28/82 1115 . .  - *NDA 

hrn 6/21/82 0700 6/28/82 0700 6/28/82 1135 I . N D b  

No detectable activity 

Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1,. MS HE10 
R. Dvorak. HA, MS HE10 -. 1 

E'E-3 ?kq 82-341 
FE-16 Lcg 82-339 - I- -.- 



memorandum Los Alamos National Laboratory 
LasAlamos,New Mexico 87545 

LN-PF stadc.sanplles have been g m  analyzed us- the GelLi) detector 
and 4,096 channel pulse height analyzer. 

The sample cesults. are shcmn in Table I. Tbe sample.identificaticms, 
dates, aid t h e s  ate as shown on the samples. The activities, in 
microcuries, are the t o i ~  activities m the s a q l e s ' d  are corrected . 
to the dates and times the filter papers were collected. 

. . 

-@= m 

E-3 

FE- 

Date 
m 

6/28/82 

- 

6/28/8 

6/28/82 

TIE Date 
m off - -  
0700 7/5/82 

.Oi 0 

0700 

* 
No detectable activity 

7/5. 2 

7/5/82 

0700 

? 

0700 

0700 

TABLEI 

Date Time - O f f  'counted cumted 

7/7/82 1600 

7/7/82 1525 

7/7/02 1500 

54m 
. 5 8 ~ 0  

19%4 

Hs 203 

.- 

Activitv (uCi) 

2.6 X 10-I : 

2.5 X lo-* 
3.1 x 10:~  

1.4, x 
1 .9  x 
4.0 x 
9 .3  x 
1.5 X 10-2, 

*MIA 

NDA 

Cy: J. Miller, H-1, MS H810 
J. Larkin, H-1, W HE10 

File 
R. Dvorak, H-1, W H B l O  



Los Alarnos National Laboratory 
I ns AlamosNew Mexico 87545 memorandum 

SVMIOC H-4-HPAL-125-82 
F F -  

LIwF? actimted charmal filters (stack1 have been  gam^ d y z e d  ' . 
using the G e U )  detector and 4,096 channel pllse height analyzer. 

The analysis resuLts are s h  in W e  I. 
havebeen wmected to the tiIn? of Sa@e reraral. 

. . .  

The total activities. 

-@e mte 
m - ID 

FE-3 7/5/82 
. .  . . .  

. . .  

FE-16 7/5/82 

WNR 7/5/82 

. . . .  TABLEI 
. . .  . ,. . . . .  

Activitv .'flJd) :. 
T m  .'mte .m. mte. m= on. ' off: - -  - . . .  ....'..:.:..: 

5)  off caunted,.Qunted ISOtmef 
. : . . . . . . . . . . .  ... . . . . . . . . .  . . . . . . . . .  . , , 7 .:. . . ' . . _ .  . .  

:." 
. . .  

. 0700 " 7/12/82: .. 0700 7/13/,62 11000 ~ . . .  
. . . . . . . .  .. . . '. '2%". 

47sc'' 

5& 

54m 

19% 

203Hs 8;2 x 103 

. . . . . . . .  
. . _ .  

. .  5 .  . .  
. .  . .  

. .: . .  

'4' . . . ' 4%. 5;7 x 10 . .  

4'.9 x.10 , ' : 

. .  
" -4 .. 

1.5 X 10 -4. . .' ' . 

1.9 X 
3.2 x . 

1 
A : '  

. .  . .  18i& . 2 . 4 . x i o  

197 
c 

-3 . 19< 1.5 X 10 
. .  

0700 7/12/82 0700 7/13/82 0930 - *MIA 

0700. . 7/12/82 0700 7/13/82 0900 -- NDA 

" 
No.detectaRLe activity 

or: J. Miller, H-1, FS Ha10 
J. Larkin, E-1, M H8lO 
R. hrorak, H-1, E Hal0 
.File 

FE-3 Lcg 82-348 
FE-16 L q  82-349 

' hNR Lcg 82-347 



Los Alamos National Laboratory 
Cos Alarnos.New Mexico 87545 memorandum 

sample 
ID 

FE-3 

MIE' 7/23/82 ' ow s-7 W M  

LPMPF stack sanples have ken  gama analyzed using the G e U )  detector 
and 4;096 channel pulse height analyzer. 

The sample results are shown in Table I. 
dates, and t-s are as shovrn on the sanples. The activities, in 
microcuries, are the total activities an the samples and ate wrrected 
to the dates a m i ' t m  the f i l t e r  paprs were collected. 

The sample identifications, 

7/12/82 U700 7/1Y/82 0700 7/19/82 1650 7Be 

24Na 
47sc 
48" . 

52m 
111 - 
192 
203 

prc 
I= 
m 

c 

FE-16 7/12/82 0700 7/19/82 0700 '//lY/82 1620 

ma 7/12/82 0700 7/19/82 0700 7/19/82 1600 

No cetectable activity 

Cy: J- Miller. H-1,  MS H81U 
J. Larkir., 3-1, Mi H t r l O  
R. Dvorak, H-1, Ms HE10 
File 

FE-3 Log 82-358 
FE-16 Lcg 82-352. 
WR Log 82-353 

Activitv (u Ci) ' 

1.1 x 10-1 
4.7 x 

2.0 x 
2.6  x 

6 . 2  x 

2 .7  X 

3.u x 

3 3.4  x 10- 

K I A  

hi?+ 

t 



Los Alarnos NaIional Laboralory 
Los Alarnos.New Mexico 87545 memorandum 

ro. Frank Guevara, H-1, MS P229 

LplMpF stack sarrples have been gamra analyzed using tl-e Ge&.i) 2etector 
and 4,096 charmel pulse height analyzer. 

The sample results a-e shown in Table I. 
h t e s ,  and tims are as shown on the sanples. The activities, in 
microcuries, are the total activities cm the samples and are corrected. 
to the dates and times the f i l t e r  papers here mllected. 

The sample identifications. 

I 
FE-3 7/19/82 0700 7/26/82 0700 7/27/82 0930 Be. 

47sc ' 
48" 

24Na 

. 

FZ-16 7/19/82 0700 7/26/82 0700 7/27/82 0900 

CVNR 7/19/82 0700 7/26/82 0700 7/27/82 0830 --- 

* 
N o  6etectable activity 

Cy: J. Miller, H-1, M S  H810 
J. Larkin, H A ,  MS H810 
R. Dvorak, H-1, MS 3810 
F i l e  

FE-3 82-364 
FE-16 Log 82-359 
CVKR Log 82-360 

Activitv [ IJ C i j  

1.4 x 10-1 
9.4 x 
4.5 x 
5.6 x 

2.4 x 
1.4 x 
4.0 x 

4.7 x 

* h i  

h i  



b s  Alamos National Laboratory 
LosAlamos.New Mexico 87545 memorandum 

LAMpF stack samples have been gama analyzed using the GeU)  detector 
and 4,096 channel pulse height analyzer. 

The -le results are shown in W I. The sample identifications, 
dates, and tim=s are as shown on the m e s .  The activities, in 
microcuries, are the total activities on the m l e s  and are cozrected 
to the dates a n d ' t m  the filter papers were collected. . 

Sample Date TM. Date ~ i m  Date T i m  . .  
m - m - -  m off Off camted camtea ISOtOD=( 5)  Activitv (u CiJ 

FE-3 7/26/82 0700 8/2/02 0700 8/2/82 1450 7Be. 2.7 x 
20++ 1.9 x 

NDA i f  

FE-16 7/26/82 0700 8/2/82 0700 8/2/82 1425 _ .  

WNR 7/26/82 0700 8/2/82 0700 8/2/82 1150 -- NDA 
? . .  

* 
No detectable activity 

. .  

cy: J. Miller, H-i, MS H 8 i o  ' 

J. Larkin, H-1,  MS HU10 ET-3 Log 82-368 
R. Dvorak, H-1, M S  HE10 -16 Log 82-370 
File M Lcg 82-373 



Los Alamos National Laoorarory 
Los AlamosNew Mexico 87545 memorandum 

LAMpF stack sanples have been g m  analyzed using the GeLLil detector 
and 4,096 chamel puke height analyzer. 

The sample results ax shown in Table I. Tbe sample identifications, 
dates, am3 tin-es are as shDwn on the samples. The activities,  in 
miaxctuies, are the total activities on the samples and zre correctm 
to the dates and times the filter papers were collected. 

&le tate Time, Date 
ID 
E - 3  8/2/82 U70U 8/Y/82 

m m . Off - 

FKi6 8/2/82 0700 8/9/82 

hNR 8/2/82 ’ 0700 8/9/82 
STm 

*NO ktectable activity 

Cy: J. Miller, H-1, M S  Ha10 
J. Larkir., H-1, MS E810 
R. Dvorak, H-1, MS E810 
File 

-3XELEI 

T~IIE Date Tirre - O f f  Comted counted ISOtODZ( S) Activitv i) 
0700 8/13/82 1430 7.2 X 7Be 

5.7 x 
2.6 x 

8.2 x 10-3 

4.6 x 

47 sc 
l8’OS 

19% 

m 197 

19% 1.2 x lo-2 
203w . 4.7 x w3 

*.ma. 0700 8/10/82 0930 ------- 
0700 8/10/82 0830 *Nm 

-3 Lcg 82-384 
!?E-1 6 Lcq 82-382 
MNR STACK Lcq 82-387 



memorandum Los Alamos National Laboratory 
bsAlamos.New Mexico 87545 

n. 
IO Frank Guevara, H-1, MS P229 M ~ E :  8/23/82 

M . .  
FROM m i e  Martinez, E-4, Hp&, .. 

LPMPF stack samples have teen gamna analyzed ushj the G e U )  
and 4,096 channel pulse heisM analyzer. 

TIE sa@e res~lts are sham in'- I. 

micnxuries, are the total activities cm the samples ard are carrected 
to the dat6s and t h e s  the f i l t e r  papers wzre collected. 

f&ectnr ' 

The sample identifications, 
. dates, and times are as shown on the sanples. The activities, in 

sample mte 
ID ' o n  - 

ET-3 8/9/82 

E'E-16 8/9/82 

rn 8/9/82 
jTA(x 

TABLEI 

T-. rate Tirre Date Tirre 

0700 .8/1.6/82 0700 8/17/62 1030 

- on -. Off. - - Off cam- CnJnW;. '. Isota4 s) 

7Be 

2 4 ~ a  
47SC' 

48v 
5L 

185, 

19% 

195& 

197 

1 9 G  

H g .  

0700 8/16/82 0700 8/17/82 1005 ---- . 

0700 8/16/82 0700 8/17/82 0930 -- 

203 

%io detectable activity 

2: J. rwller. H-1, E, HE10 

R. hrorak, H-1, MS HI310 
J. Larkin, H-1, MS HE10 

FE-3 w 82-395 
EE-16 Log 82-398 
WiR 82-396 

ActFvitv (u Ci) 

9.2 X lo-' 
'1.1 x 
4.9 x 
4.1  x 

4.4 x 

6.3 x 

4.8 x 

4.6 X lo-' 

1.3 X lo-' 
6.6 x 
4.4 x 

*NDA 

=Nm 



Los Alamos Natioml Laboratory 
Los Alamos.New Mexico 07545 memorandum 

10: Frank Guevara, H-1, MS P229 

L?NQF stack sanples have been gama analyzed using the Ge(Li.1 detector 
and 4,096 channel pulse height analyzer. 

'Ihe sample results are s h  in Table I. 
dates, and times are as shown cn the sanples. The activities, in 
mi-ies; are the total activities an the m e s  a are OMeCted 
to the dates and times the filter papers were collected. . .. 

Tbe sample identifications, 

-1 
S3nlpl.e Date Time. Date Time Date . Time 
m ' c n  - - -  m Off ' - Off llxmted counted ISOtOR?( S) 

FE-3 8/16/82 0700 8/23/82 0700 8/25/82 1130 7& 
24~a 
48v 
5lC, . 
!j%n 
''%a . 
185, 

19% 
197% 
203m . 

F2-16 8/16/82 0700' 8/23i82 0700 8/25/82 0930 

WNR . 8/16/82 ' 0700 8/23/82 0700 8/24/82 1700 

t 
No detectable activity 

Cy: J. LMiller, H-1, MS HE10 
J. Larkin, H-1, MS W10 
R. Dvorak, H-1, Ms E810 
F i l e  

R-3  Lag 82-407 
FE-16 Loa 82-405 

Activitv (uti) 

1.5 x 10-1 
2.5 X lo-' 
6.8 X 
2.3 x 
8.4 x 
2.9 x 

5.8 x 
6.9 x 
4.0 x 

1.5 X 10-3 

*mA 

NDA 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

io. Rank Guevara, H-1; MS P229 

LpMpF stack sanqhs have been gamm analyzed using the GecLil detector 
and 4,096 channel pulse height analyzer. 

'Ihe sample results are shorrm in Table I. 
dates, and timzs are as shown on the sarqles. The activities, in 
microcuries, are the total activities on the samples ard are corrected 
to.- dates and times the filter papers viere collected. 

The sample identifications, 

FE-3 8/23/82 0700 8/3O/tr2 0700 9/2/82 1400 7Be 
48v 
5?4n 

19% 
19% 

185- 

203m 

FE-16 8/23/82 0700 8/30/82 0700 9/2/82 1330 

hrm 8/23/82 0'100 8/30/82 0700 9/2/82 1145 

No aeteaable activity 
I 

Activitv (K i) ' 

1.1 x 10-1 
4.0 x 
5 . 8 . ~  

1.7 x 
6.2 x 

2 . 1  x lu-3 
-3 ' 5.0 X 10 

*NDA 

NDA 

Ly: J. Miller, H-1, MS HE10 
J. Larkin, E-1, MS Ha10 
R. Dvorak, H-1, LNS HUlO 
File 

FE-3 I.cg 82-413 

W R  I.cg 82-415 
FE-16 Log 82-412 



. 

Los Alamos National Laboratory 
.Cas Alamos.New Mexico 07545 memorandum 

ro. Frank ,-, H-1, INS P229 9/13/82' 

LWPF stack sanrples have been qm'analyzed us- .the ~ e & i )  etedor 
and 4,096 chmnel pllse height analyzer. 

The sample results are sham in Table I. 
dates, and times are as skwn on the sanples. The activities, in 
microcuries, are the total activities on the sanples and are mrrected 
ta the dates and.tirres the filter paprs 

The sample identifications, 

collected. 

TABLEI 
Time Date Time Date T- . 
ml . Off - Off mmtd canted ISUtOPS( s] 

Date - -  m - D 

FE-3 8/30/82 0700 9/6/82 0700 9/9/82 1550 7ee 
185, 

FE-16 8/30/82 0700 9/6/82 0700 9/9/82 1710 

mx 8/30/82 0700 9/6/82 0700 9/9/82 1650 

No detectable sctivity . 

197& 

'O0T1 
''IT1 
'02T1 
203 

.Hg 

Cy: J. Miller, H-1, MS HE10 
J. Larkin, H-1, MS HE10 
R. hnxak, H-1, MS H810 
F i l e  

-3 Log 82-425 

W R  Log 82-424. 
E'E-16 Lcg 82-427 ' 

Activity (uc i) 

1 .3  X 10-1 ' 

6.2 X lo-' 
4.0  X lo-' 
2.4 X lo-' 

2.4 X 10-1 

4.3 x lo-2 

4.7 x 10-1 

2 .1  x 10-1 
*m 
hm 



Los Alamos Nalional Laboralory 
Los Alamos.New Mexico 87545 memorandum 

IO. Frank d, H-1, MS P229 

lloy DIU Fuller, H-4 W A L  , 
IIyBoL, H-4-WALA81-82 

WE: 9/14/82 @%&J 

LpMeF stack s-es have been garma analyzed using the GelLi)  c?etector 
and 4,096 channel -pulse heiqht analyzer. 

The sample results are sbwn in Table I. 
dates, and tires ai-e as sbown' on the s-es. The activities, in 
microcuries, are the total activities ~1 the samples and are c~mectei! 
to the dates andtims the filter p a p s  were collected. 

' 

The sample identificaticns, 

-1 
SUnpLe m t e  Time Date Time Date 
ID - -  Cn . O f f  - O f f  countea 
FE-3 9/6/62 0700 9/13/82 0700 9/14/82 

FE-16 5/6/82 0700 9/13/62 0700 9/14/82 

WNR 9/6/82 0700 9/13/82 0700 9/14/82 

* 
No detectzble activity 

Cy: J. Miller, H-1, MS HE10 
J. Larkir., H-1, MS HE10 
R. hrorak, E-1, MS H8lO 
File 

7 '  
1530 ee 

4 ~ a  

185- 
19% 

20L1 
e 197 

FE-3 rn 82-434 
FE-16 L q  82-435 
hNR Lcg 82-432 

Activitv (u ci) 

1.6 X 10-1 
2 .1  x 
5.1 X 
6.1 x 
2.7 x 
3.4 x 
3.5 x 
1.5 x - 
4.9 x 
*m 
rn 



. . . . .. ...__ ._ . ...- .. 

Los Alamos National Laboratory 
Ins Alamos.New Mexico 87545 memorandum 

!a Frank Guevara, H-1, MS P229 mrE.  Spteirkr 27, 1982 

LzWF stack samples have been g m  analyzed using the G e U )  de-r 
and 4.096 channel pulse height analyzer. 

The sample results are shown in Table I. 
dates, and times are as shown on the sanples. The activities, in 
microcuries, are the total activities an the samples ant2 are corrected 
to the dates and,tirres the filter p s r s  were collected. 

The sample identifications, 

, 

%LEI 

Sample mte Time Date ~ i m e  ' Date Till= 
ID - . - -  c4l m ' Off - Off canted counted I s o t w  (s) Activitv (u Ci) 

F G 3  9/13/82 0700 9/20/82 0700 9/22/82 1000 7Ee 1.2 x 10-1 
'kr 1.9  x 
5%n 4.6  x 

5.6 x 18Zm ' 

la50S 3.6 x 
f 

202*1 6 .0  x 
3.2 X Z03m , 

*NDA 

NDA 

FE-16 Y/13/82 0700 9/20/82 0700 9/21/82 1430 ------- 
hNR 9/13/82 0700 9/20/82 0700 9/21/82 1400 ------ 

*No detectable activity 

Cy: J. Miller, H-1, MS WlO 
J. Larkir., H-1, MS H810 
R. Uvorak. H-1. MS E810 
File 

PF-3 Log d82-439 

h N  L q  R82-437 
ET,-16 $82-436 



. . - . . 
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memorandum Los Alamos National Laboralory 
Los Alamos.New Mexico 87545 

ro: Frank Guevara, H-1, MS P229 O*rE. 10/7p2 @y* 
wu Magsie Martinez. H-4 HQAL ,, UAL SlOPllELEMONL -%92/7-7797 

I 

svu .0~:  H-4-HPAL-204-82. 

' SUUECf. GAM% ANAGYSES OF LAMPF smx WAem) SpMpZEs ' 

LAMPF stack sanples have been gamna analyzed us* the Gem) detector 
and 4,096 channel pllse height analyzer. 

?he sample results are shown in Table I. The sample identificaticns, 
dates, and tims are as shown cn the sanples. The activities, in 
microcuries, are the tota~ activities cm the sanples and are corre&d 
to the dates and .times the f i l ter  papers wzre dlected. 

--d-e m 
EE-3 

EE-16 

W I  
Date T i m  Date  ~ i m e  mte . ~ime - rn (ZI. - O f f  comted Ckulted ISOtOD=-( S) ' .Activitv IuC i) 

9/20/82 0700 9/27/82 0700 9/30/82 1500 78e 7.6 x 
22Na 1.1 x 

1.0 x 185% 

203m 2.4 X 

9/20/82 0700 9/27/82 0700 9/2E/82 0900 -- "NDA 

9/20/82 0700 9/27/82 OM0 9/28/82 0800 --- NDA 

I 

N o  cietectable activity 

Cy: J. Miller, H-1, MS H8LO 

R. hrorak, H-1, MS H8lO 
F i l e  

J. Wkh, H-1, MS HE10 FE-3 Lcg 82-447 . 
FE-16 Lcg 82-446 
WNR ~ c g  82-448 



Los A m o s  National Laboralory 
Los Alamos.New Mexico 87545 memorandum 

sample 
ID 

FE-3 

IO Frank Guevara, H-1, MS P229 

ti-4-WAL209-82 

IiwE stadc sanples have been gama analyzed using the GelLil &tector 
and 4;096 channel pulse heiqht analyzer. 

I& sample resuts are sham ix Table I. 
dates, and tim?s are as sbhn on the sanples. The activities, in 
microcuries, are the total activities an the m l e s  and are corrected 
t4 the dates ard tirres the filter papers were colleded- 

The sample identifications.. 

9/27/82 0700 10/4/82 0630 10/7/82 1130 7 B e .  
44J 

lE50S 
191R 

1g7€!q 
19% 
2OlT1 

195 

19< 

203tjg, 

FS-15 9/27/82 0700 . i0/4/82 0630 10/7/82 l lU0 

m Y/27/82 0700 . !.0/4/82 0630 10/7/82 1015 

.a 

' No aetectable activity 

Cy: J. Miller, ti-1, MS E810 
J. Larkin, H-1. MS E810 
R. Dvorak. 9-1, VS HE10 
File 

1 . 4  X lo-' 
3.5 x 
1.1 x 
4 .7  

3.5 x ioo  
6 .1  X 

2.0 x 
7 . 2  X 

3.2 x 
5 . 3  x 1 f 2  

FE-.I Lcq 82-455 
FE-16 rLcq 82-456 
hNR L c q  82-452 



Los Alamos National Laboratory 
Los Alarnos.New Mexico 87545 memorandum 

LpMpF stack s w e s  have hen gamra analyzd using the GeILil detector 
anc! 4,096 chard  pulse heicjht analyzer. 

The sample results are shown L? Table I. 
dates, and tims are as sbmm on the saqles. The activities, in . 
micmies ,  are the total acc-ivities on tte samples ard are uxm=ted  
to the dates d,t ims the filter plprs 

"be sanple identifietic%, 

collected. 

' TABLEI 
sample rate Time Date T i m  Date T m  
m - c4l - -  cn ' off - O f f  cnultee cmteci ISOmEe ( S) 

Be I FE-3 10/4/82 0700 10/11/82 0700 10/13/82 1500 

24Na 

FE-16 10/4/82 0700 10/11/82 0700 10/:3/82 1300 

mi 10/4/82 0700 10/11/92 0700 10/13/82 1330 

N o  cktectable a c t i v i t y  

Cy: J. M i l l - ,  H-1, M S  HE10 
J. &!dn, iI-1, MS E810 
R. mrak, 3-1. Mi HE10 

' F i l e  

E - 3  Laq' 82-466 
FE-16 Log 82-469 
'HNR Lcq 82-467 

Activitv (rr C i j  

1.4 X 10-1 
2.0 x 
2.4 X 10' 
1.2 x 1o-I 
4.5 x lo-* 
1 . 3  X 10-1 
1 .9  x 
6 . 3  X to-' 

SIX 

?!!A 

* 



memorandum Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

LPMP-F stack s w e s  have teen q m  analyzed using the G e l t i )  detector 
and 4,096 channel prlse b i g h t  analyzer. 

Tkn sample results are s b  in Table I. 
dates, and tkes are as shown on the sanplles. 
microcmies, are the total act iv i t ies  on the sa@.es and are corrected 
to the dates ami fims the f i l ter  papers vere collect&. 

Tk sample iwtifications, 
The activities, in 

. 

TARLEI 

Sample mte Time Date Time Date Time - m k. off off counted counw 1s- ( S) D 

7Ee F 6 3  10/11/82 0700 10/18/82 0630 10/19/82 163@ 
182 

FE-16 10/11/82 C’700. 10/18/82 (2630 10/’19/82 1530 

hNR 10/11/82 0700 10/18/92 0630 iO/L9/82 1500 

* 
N o  detec2zdbl.e activity 

-- 

Cy: J. .Wller. E-1, Mi Ha10 
J. Larkin, E-1, M S  Ha10 
R. Dvorak, E-1, MS E810 
F i l e  

FE13 Lcq 82-477 

WNR I..cq 82-479 
Z-16 Log 82-481 

&ctivitv (u CiJ 

1.0 x 10-1 
2.6 x 
3.1 x 

7.7 x.10-2 
3.2 X 10-1 

4.8 x 
4.2 X 

6.3 X lo-’ 
7.4 x 

6.1 x 
hrn 

m 

* 



Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

. .. . .. . . _ _  _- 

memorandum 
IO Frank Guevara, H-1, MS P229 

Nler, E-4 I - P d  ' 

LAMPF stack s-es have keen gama analyzed using the GeILil &tecta r 
and 4,096 charnel pulse heiqht ardlyzer. 

 he sample results .=re sho~n in Table I. 
dates, and times are as sbcwn cm the samples. The zctivities, i n  
microcuries, are the total activit ies on the smples and are corrected 
to t'ne dates and , t h  the' f i l t er  pagers *re collected. 

TIE sample identifications, 

Time ' 

& m - c4l 

FE-3 10/18/82 0700 

mte 
TABLE1 

Date T M  Date T h  - off - O f f  counted Counted Isotolx (s) 

10/25/82 0700 10/25/82 1600 7ge 

24NEi 

FE-16 l0/;8/82 0700 1@/25/82 0700 i0/25/82 15jO 

WNR 10/18/82 0700 i0/25/82 3700 1C/25/82 i500 

N o  detectable activity 

Cy: J. Miller, H-1; XS 3810 ' 

J. Larkin, H-1, MS E810 
R. Dvorsk, H-1. MS H810 
F i l e  

1921\13 

153% ' 

195Fg 

'O0Tl 
203 

193Au 

19% 

F5 

FE!-3 82-495 
E-16 Lag 82-494 
~ N R  ~ o g  a2-496 . 

Activitv (L( Ci) 

3.2 x 
1.6 X 
1.6 x 10-1' 
7.5 x 
4.2 X lo-' 
1.9  x 10-I 
3.8 x 10-2 

2 .6  X 
1.0 x 
NDA 

E3)A 

* 



... 

Los Alamos National Laboratory 
InsAlamas NnwMexico87545 memorandum 

LM@F stack samples have been gama analyzed using the Gem] detector 
and 4,096 channel pulse height analyzer. 

The kample results w shown in Table I. 
dates, and t m  are as s h m  cn the sanples. The activities, in 
miclrocuries, are the total activities M the saqles and am corrected 
to the dates and tin& the filter paws 'ere collected. 

The sa@e identifications, 

. TABLEI 

Sample Date Tine Cate T h  Date T h  
ID - cn - -  cn off - O f f  counted count& I S O t i X e  ( S) 

E - 3  10/?5/82 0700. ll/l/F!2 0600 . 11/3/82 1515 71?e 
24Ka 

52Mn 
176r 

1261 

0 

FE-16 10/25/82 070G 11/1/82 0600 11/3/82 1445 

WNR 10/25/82 3700 11/1/82 06CO 11/3/82 1415 

1 9 9  

197 
w 
Hg 

197% 

202T1 
203 m 

f 

No cktectable activity 

Cy: J. Miller, E-1, MS HE10 
J. Larkin, E-1, LMS H8lO 
R. Dvorak, E-]., ,MS F i 8 l O  
FJ le 

FE-3 icg 82-499 
FE-16 L q  82-498 
WR a2-500 

1 .  

1 .2  x 10- 
8 . 3 ' ~  

3.2 x  LO-^ 
4 .2  x  LO-^ 
i . 3  x 

3.7 x 
5 .6  x 
6.0 x 

1.3 X loe2 

1.8 x 
*NDA 

c u i .  



Los Alarnos National Laboratory 
Las Alamos.New Mexico 87545 memorandum 

LPMPF .stack sdnples have been gana analyzed using the GeLLIJ detector 
and 4,096 ckannel puke height analyzer. 

"be @e lresuLts are shown ir. Table I. 
dates, and times are as s h n  m the sanples. The activities, in 
micrccwies,, are the total activities cn the samples and are corrected 
to the chtes and tims the filter papers wzre collected. 

The sanp3.e identificatims, 

. 

TABLE I 
T h  D a t e  Tine Date Time 

Activitv (Ki) m - (XI - -  m Off - O f f  counted counted ISotoGe ( S) 

E - 3  11/1/82 0700 11/8/82 . 0700 11/9/82 1140 7Be 6.9 X LO-* 
9.3 x 
7.8 x 

203iq 1.1 x 

lXI 
197 m ,  

FG16 11/1/82 0700 11/8/82 0700 11/10/82 0915 --- *NDA 

WNR 11/1/82 0700 11/8/82 070@ 11/10/82 1000 -- 

NO detectable activity I 

NDA 

* 

Cy: Z. Miller, H-1, ..W H810 
J. Larkin, H-1, .vis H810 
R .  Dvorak, E-L, IMS K8lO 
F i l e  

E - 3  Log 82-511 

h i  L q  82-510 
?E-16 82-512 



---- . . 

Los Alarnos National Laboratory 
Lns AlamosNew Mexico 87545 memorandum 
Frank Guevara, H-1, Ms P229 

C R O ~  D m  Fuller, H-4 tSAL G6- 

W F  stack sanples have beer. g m a  analyzed using the Geaij etector  
and 4,096 c-1 pulse height analyzer. 

?he sample resuLts are shown in Table I. 
dates, and tin-es are as shown on the saqles. The activities, in 
micrcaries, are the total activities cm the s q l e s  a d  are mr~zected 
to the dates am2 tin-es the filter paErs we,- collected. 

The -le identifications, 

TAEZ I 
Sample mate T h  Date T i m  Date T h  
ID - -  (XI off - Off counted taunted ISOtCCe (s) 

7Be  . .  FE-3 11/8/82 0700 11/15/82 0700 11/15/62 1610 

24Na 

192*u , 

193t.l 
195  

19W 

m 
e 

1 9 G  

2ooT1 
203Q I 

b. 

FE-i6 . 11/8/82 0700 11/15/82 0700 i1/15/82 1540 

Activitv (u Ci) 

1.3 X L0-l '' 

7 . 1  X lo-' 
1.2 x 10-2 

2.1 x 10-1 
8.9 x 10-1 
2.3 X 1O-I 
2.6  X LO-' 
3 . 1  x 
4 .2  X 

*NDA 

NCA 

r 
No &tectable activity 

Cy: J. Miller, E-1, MS H810 
J. Larkin, E-1, MS 5810 
R. Dvorak, H-1, Ms E810 
File 

FE-3 I q  82-521 
E-16 Lag 82-520 
h?n Lg 82-523 ' 



Los Alarnos National Laboratory 
Los Alarnos.New Mexico 87545 memorandum 

LPMPF stack s-es have been g m  ardyzed using the G~U)  &etector 
urd 4,096 c-1 -pulse h e G t  analyzer. 

The sample results sre shown i n  Table I. 
iates, and t-s are as s b  m the samples. The activities, in 
microcuries, are the total activities m the smples and are corrected 
to the dams and times % filter papers were collected. 

The sample identifications, 

TABLEI  

Date T h  Date ~ i m e  Date Tim= - on Q L a L  - Off counted counted I s o t ~  k) 

11/15/82 0700 11/22/82 0700 11/24/82 1650 

c 

197M ECJ 
200, -1 
70 lT1 

202T1 

Ri 203 

?X-16 11/15/82 0700 11/22/82 0700 11/23/82 0730 

WR ll/i5/82 0700 11/22/82 0700 11/23/82 0800 

'No Eetectable activity 

Cy: J. Yiller, H-1, In5 9810 

I?. IWorak. H-1.  .% H8lO 
J. Lrukin, S-1, KS E810 

FE-3 Lag 82-521 
E-16 Lcq 82-520 
W. Log: 82-523 

Activity ' (uti) 

9.9 x 10-2 
9'.9 x 
1.6 X 10'' 
7.3 x 
8.1 x 

5.7 x 

2.0 x 
2.0 X 10-2 

7.6 X 

2 1.0 x 10- 

*m 

XJ. 



. .  . . . .. -- -. . . . . .- 

memorandum Los A l m s  Natioml Laboratory 
LosAlamos.New Mexico 87545 

LaPF stack sarrples have been gama analyzed using the G e U )  c?e- 
and 4,096 charmel prlse heiqht analyzer. 

Ihe &e results are slwm in Table I. 
dates, and times are as shDHn cn the sanples. The activities. in 
micmcuries, are the total activities ~1 the sgnples and are corrected 
to the dates and times the filter papers u=re collected. 

The sample identificaticpls. 

LOB 11/22/82 0700 11/29/e2 0600 11/30/82 1145 

him 11/22/82 0700 11/29/82 0600 11/30/82 1530 

*No &kctable zc=ivity 

Cy: J. Miller, H-1, LMS HE10 
J. Larkin, H-1, VS H 8 l O  
R. Dvorak, H-1, Ms H810 
Fj .k  

FE-3 Lcq 8 2 5 4 1  
FE-16 Lcq 82-539 
GVNR kq 82-536 

Activitv (u Ci)  

1.1 x 10-1 
1.1 x 
8.6 X 10:" 
5 . 0 . X  10-1 
1.8 x 10-1 

1.5 x 10-1 
0 1.6 X 10 . 

1.1 x 
2.3 X 10-1 
3 . 3  x 
4.9 x 10-2 
4.9 x 
"3 

NRP 



- .... . . . ... ... ._- 

Los Alamos National Laboratory 
I ns Ahmns New Mexico 87545 memorandum 

LplMpT stack sanples have teen gama analyzed using tb GeUI  c?etecbr 
and 4,096 channel pulse height analyzer. 

The -le results are shm in W e  I. 
dates, and times are as s a  a~ the sa@-. The aaivit ies,  in 
microcuries, are the total .activities cn the samples and are corrected 
to the dates and times the filter papers 

The sample identifications, 

collected. 

TABLEI 
-le Date Tim? Date T- Date . ~h 
ID - -  (XI off - Off countec! counted Isotorz 

. FE-3 11/30/82 0700 17/6/82 0700 12/8/82 0945 7ee 

c 

FE-16 11/30/82 0700 12/6/82 3700 12/7/82 1545 

hXR 11/30/82 0700 12/6/82 0700 12/8/82 0900 

P:o dececable activity 

Cy: J. Miller, H-1, YS 3810 
J. Larkin, H-1, PIS H810 
R. Dvorak, H-1, NS H810 
File 

FE-3 Lag 82-547 
=-:6 Lag 82-546 
hm 82-548 

Activ N (KiJ 

9.5 x 
1.9 x 
2.6 X 10;' 
1.5 x 10' 
1.1 x 10-I 

1.1 x 10-1 
1.5 X . 

3.5 x 

3.9 x 

8.7 x 
3.2 X 

-m 
NDA 



... .. . ... - . .. 

memorandum Los Alamos Nalional Laboratory 
Los Alamos.New Mexico 87545 

UhPF stack sanples have been g m  analyzed using the GeLLi) detector 
and 4,096 channel pulse hemt analyzer. 

lb sample results e sham in Table I. 
htes, and times are as shvn on the sanples. 'fie activit ies, in 
micmcllries, are the tatal act ivi t ies on the saqles and e corrected 
to.* dates and tims the filter pagers wzre collected. 

Tbe -le identifications, 

TABLEI 

Sample Cate Time Date Time Date Tirre 
m - (XI, - -  (XI Off - Off counted Counred ISOtote (s) 

FE-3 12/6/82 0700 12/13/82 0700 12/17/82 1000 7 B e I  
%s 

c 

FE-16 . 12/6/82 0700 i2/13/82 0700 12/12/82 1110 

him 12/6/82 0700 12/13/82 070C 12/14/92 io20 

t 
NO detectable  a c t i v i t y  . 

Cy: J. Miller, H-1,  MS HE10 
J. Larkin, E-1, Y5 E810 
R. Dvorak, H-i, lu5 2810 
F i l e  

--- 

?E-3 Lcg 82-555 
FE-16 Lo= 82-556 
'Kt33 Lcq 82-551 

Act iv i ty  (u C i )  

1.4  X 10-1 
1 .9  x 
2.4 'x io+ 
1.0 x 10-1 

3 .9  x Lo-2. 
5 .7  x lo-2 

4.7 x N-2 

2 .7  X 10-1 

1.3  X 

*NDA 

NDA 



.. . . . ... . ~ . . . . .. . ..... .. .. _ _  ....- 

.- . 

Los Alamos National Laboratory 
Los AlamoSNew Mexico 87545 memorandum 

r~ Frank Guamra, H-1, MS P229 

F y w  Dru F!~ller, H-4 HP& 

'IvuIIoc: H-4iIPAL278-82 

UIMpF stadc sauples have been gama analyzed usirq the G e U )  detector 
and 4,096 channel pulse height analyzer. 

me m e  resu~ts are stmm in ~ i e  I.  he -le identifications. 
dates, and times are as sbwn on the sampk~. The activitiek, in 
mimics, are the total activities cn the Samples and are mrrected 
to the dates and W the filter papers wzre collected. . 

m-3 12/13/82 0700 . 12/20/82 0700 12/21/82 1045 
185, ' 

19% 

'"% 

2OlT1 

m 
H5 

197 

19% 

.. 

FE-16 ' 12/13/82 0700 12/20/82 0700 12/21/82 0800 . --- . 

Cvh- 12/13/82 0700 '12/20/82 0700 32/20/82 1600 --- , 

* 
NO detect&& accivity 

Cy: J. Filler, H-1, ,% H8i0 
J. Larkin, H-1, MS ~ 8 1 0  
R. W a k ,  H-1, MS H810 
F i l e  

FE-3 Lcg 82-563 . 
FE-16 L . q  82-564 
hXR Lccj 82-559 

3.7 x 10-2 . 

6 .6  X ' 

7.5  x ' 

, 2.6 X 

2.4 X 

5.1 x 
3.4 x 10-3 
1.2 x 
2 .5  x 10" 



. ~. . _  ~ ...... .. 

memorandum Los Alamos National Laboratory 
Los Alamo$New Mexico 87545 

Frank Guevara. H-1, Ms P229 

Dru Mler, H-4 H P d  

H-4-HPAL284-82 ' .  

LPMeF stack sanples have been gama analyzed us%ng the G e U )  detector 
a d  4,096 cbannel pllse heiqht analyzer. 

'RE sanple results are sham in Table I. 
&tes. and tm are as shown cn the samples. The activities, in 
microcuries, are the total activities on the and are corrected 
to the dates and W the filter paps were collected. 

The -le identifications, 

TAELZI 

Sample Date T i m  ' Date  T d  Date Tim3 
ID - LXI - -  LXI Off - O f f  , Counted counted Isotorz (S) Activitv (u Ci) 

FE-3 12/20/82 0700 .12/27/82 0600 12/28/82 1445 Hs 5.3 x 
FE-16 12/20/82 0700 12/27/82 0600 12/29/82 0930 - *NDA 

hhU 12/20/82 0700 12/27/82 0600 12/29/82 0830 - NDA 

203 

No detectable activity, 

Cy: J. Miller, X-1, W, HE10 
J. Larkin, E-], .uls H81.0 2 - 3  Log 82-567 
R. Dvorak, H-1,  ;uls Mi810 FE-16 Log 82-565 
F i l e  M R  Log 82-571 
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example, access  con t ro l  s t a t i o n s  ( inc lud ing  S t a t i o n s  321, and 

322) are manned where badges are checked t o  prevent unauth- 

o r i zed  en t ry .  Various s e c u r i t y  a r e a s  a r e  p a t r o l l e d  during non- 

work hours. An add i t iona l  important func t ion  of t h e  P r o t e c t i v e  

Force i s  manning the  Comunica t ions  Center ,  S t a t i o n  100, f o r  

t h e  Laboratory and t h e  Los Alamos Area Of f i ce  of DOE. 

Sample Can Label 

a Inspec t ion  of the l a b e l  on the sample can (see Figure  11) 

shows t h e  expected sample des igna t ions  but  i n  add i t ion ,  t h e  

name of the  Plutonium Analysis Sect ion Leader i s  w r i t t e n  i n  red 

ink  and o b l i t e r a t e d  with b lue  ink .  Also t h e  i n i t i a l s  of t h e  

Won-Plutonium Analysis  Sec t ion  Leader ( a s  of August 1981) a r e  

w r i t t e n  a t  t h e  lower r i g h t .  The sample des igna t ions  were 

w r i t t e n  by S t a f f  Member A, b u t  the I n v e s t i g a t i o n  Boa-rd has  been 

unable t o  determine who wrote t h e  name and i n i t i a l s  or why the  

name was o b l i t e r a t e d .  It appears t h a t  some confusion ex i s t ed  

as t o  t h e  assignment of ’the samples but  t h e  Board has  been 

unable t o  f i n d  a s a t i s f a c t o r y  explanat ion.  

4. Eff luen t s  t o  t h e  Environment 

Group H-1 monitored the  plutonium concent ra t ions  i n  the 

f o u r  exhaust  s t a c k s  from Wing 3 from’October  15 through Octo- 

be r  31, 1981. Dai ly  r e l e a s e s  -up t o  2.6 microcur ies  were 

recorded. However t h e  t o t a l  e f f l u e n t  from t h e  four  s t a c k s  f o r  
t he  15 days was only about 13 microcuries .  This  is  t o  be com- 

pared with an average of 4 microcur ies  per  month f o r  t he  pre- 

ceding 10 months. Although the  emission a f t e r  the  i n c i d e n t  was 

l a r g e r  than  average,  i t  should be pointed out  t h a t  t he  15-day 

average concen t r a t ion  of r a d i o a c t i v e  material i n s i d e  the  fou r  

s t a c k s  was about  3 ~ 1 O - l ~  microcur ies  per  cm , o r  15% of  the 

maximum pe rmis s ib l e  concen t r a t ion  f o r  r a d i a t i o n  workers on a 
40-hour week (2~10-l~ microcur ies  per  cm 1. 

3 

3 

-42- 



Since the  wash bas ins  and showers used dur ing  the decon- 

taminat ion of  personnel are connected t o  t h e  TA-3 Sewage 

. Treatment P l a n t ,  t h e  i n f l u e n t  t o  and the e f f l u e n t  from t h a t  

p l an t  were checked by H-7. Plutonium concent ra t ions  above bac- 

kground were not detected.  

5. Disposal  of  Poss ib ly  Contaminated P r o t e c t i v e  Clo th ing  

On October 15, 1981, HPT Supervisor A put  a l l  the  boo t i e s ,  

smocks, towels ,  e t c . ,  t h a t  had been put down t h e  laundry chutes  

in Wing 3 i n t o  p l a s t i c  bags and had them s e n t  f o r  on-s i te  

b u r i a l .  

Under o rd ina ry  circumstances,  boo t i e s  and o the r  p r o t e c t i v e  

c lo th ing  from t h e  laundry chutes  are bagged, t h e  bags are mon- 

i t o r e d  and tagged, and shipped t o  Santa Fe t o  the  l i censed  COP 

merc ia l  laundry under c o n t r a c t  wi th  t h e  Laboratory.  Since 

under s p e c i a l  c i rcumstances contaminated c l o t h i n g  might be  a 

poss ib l e  r o u t e  f o r  o f f - s i t e  contamination, t h e  I n v e s t i g a t i o n  

Board b r i e f l y  examined. the procedures used by €I-1 i n  overseeing 

these  ope ra t ions .  To da te  t h e r e  has been no known spread of 
contamination o f f - s i t e  from contaminated c l o t h i n g  by way of the 

1 aundry . 
A discrepancy was noted,  however, between a s ta tement  i n  

t h e  CMB-1 Heal th  and Sa fe ty  Manual and the  requirements f o r  H-1 

personnel.  The former states t h a t  p ro t ec t ive  c l o t h i n g  contam- 

ina t ed  wi th  as much as 2x104 cpm may be put  d i r e c t l y  down the  

laundry chutes .  The l a t t e r  s t a t e s  t h a t  laundry items with con- 

taminat ion l e v e l s  between 5x102 and 5x1O3 cpm should be  put  

i n t o  p l a s t i c  bags be fo re  being put  i n t o  t h e  laundry chutes .  

Items wi th  contaminat ion i n  excess  of 5 1 ~ 1 0 ~  cpm are t o  be 

disposed of as compactable r a d i o a c t i v e  waste. 

6. Costs - 
The coa t s  of the i n c i d e n t  cannot be es t imated  accura te ly .  

The t i m e  spent  i n  decontaminating t h e  l a b o r a t o r i e s  and i n  

-43- _ _  
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memorandum Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

I 
! 

E517/7-2244 I 
j 

i 

Bill Heimbach, PA-1, MS A177 51 rc February 18, 1992 TO 

I 
MAIL STOPlrELEPHOhE 

! 

FaOM, ,Jerry Buchholz, EM-7 

svunot EM-7 92-52 

Please find attached the data that John Fleck of the ’ 

Albuquerque Journal requested during our recent conference 
call. I have made phone inquiries of CM-NM, NMT-DO and OS-DO 
about releasing,this information, and no objections were 
raised. 

I have routed the information through my line management and 

Jerry Buchholz at 7- 2244. 

JB:dp 

I 
! 

I 

: 

through OS-6 for the record. Please direct any questions to 

Attachments: a/s 

c y :  w/o 
Rob Harris, EM-7, MS E518 
EM-7 Group Office, MS E517 
EM-7 File, MS E518 



64.63 

CROSS 
A U l l A  
E m r l i d  

6.13E-2 

5.26E-2 

7.62E-2 

3.89E-2 

5.27E-2 

3.78E-I 

5.95E-2 

-- 
- 

-. - - - . - 
- - 
__ - - 
i .28~-1 

1.07E-1 

1.45E-1 

1.73E-1 

1.56E-1 

__- __ 

- - - - 

86.52 

73.42 

CROSS 
II LSA 

(Curled 

1.72E-1 

8 .3333  

6.553-3 

6.03E-3 

4.58E-3 

1.07E-2 

3.14E-2 

- . 

--- 
- 

.. 

- - - -- - - 
- ._ -- 
. - - -. _ 
2.36~-2 - ---.- 

8.91E-2 

3.29E-2 

9.95E-2 

2.06E-1 

__ - _- 
- --- 
-. - - - 

16.35 

74.98 

72.18 

-- 

86.65 

79.42 

78.38 

-- 
- 

- 
74.81 - 
97.77 - 

- 
TRMT 
RATE 
I U M )  

169.66 

379.41 

394.54 

- 
_-- 
- 

383.49 

37a.oa 
-. - 

-- 
369.13 

398.77 

150.30 

332.32 

SUMMARY OF OPERATIONS 
TA-50 

INFLUENT 

1.19E-115.67E-2 

1.43) 6.91E-1 

1.eE-4 15.23E-5 I 2.97E-: 

6.33E-414.49E-51 2.83E-. 

1.9OE-2 I 9.79E-51 7.30E-1 
I---I - 

1.09E-3 I I 
4.75E-2 7.50E-4 

3.2OE-2 3.26E-4 

9.67E-3 1.23E-4 9.25E-4 

__ - . -_ _- - - . . 

1.16E-1 1.48E-3 1.11E-l I I  

CALENDAR ----_ YEAR 1990 

~ 

5.23E-4 1.84E-2 

6.323-4 1.15E-2 

2.183-3 1.OlE-2 

4.48E-4 5.343-3 

1.01E-2 

3.10E-I -. - - -. - 
6.41E-4 2.30E-2 

1.27E-3 3.83E-2 

3.51 E-2 

3.563-3 6.26E-2 

6.58E-2 

6.09E-2 

- 

------- 

- 

._ - - - .- -_ -- 
- - -. .. - 

--. -. . 

- . - - - . - -. - - -__ 
__ - - . - __ - - - 
.. . - 

- -- 
- - . _- __ 

60.4E-4 5.43E-2 

1.253-3 + 6.51E-1 

4.83E-2) 1.586-2 

5.79E-3 I 1.89E-1 



S U M M A R Y  OF OPERATIONS 
TA-50 

EFFLUENT 

~ ~ 

J A N  

FEB 

rlAR 

hPR 

MAY 

IUN 

IUL 

__. 

- _ _  

__ 

._ 
LUG 

IEP 

)cT 

IOV 

)EC 

i 0 N  

. __ 

__. 

rvc 

~ 

1,366,398 

1,552,725 
1,916,270 

1,931,801 

2,042.351 

1,954,363 

1,937,801 

- - 
- - - - . -. 
-. _ . -. - . - . . 

- . - - -. - - - .. 

i.. . 

-- 

i,7n7;998 __-- - 
1,626,221 

1,699,716 
1,689,365 

1,716,279 ' 

1,762,274 

__ . . . _ - - ._ - - -. -. 

- . - - _ _  . - - . 
_ . - --- -- 

2.54E-4 1.31E-2. 

4.943-4 7.30E-3 
7.51E-4 2.30E-3 

5.69E-4 1.74E-3 

4.98E-4 7.97E-4 

-- 
_. _I---. _-  

-. - ___  .- -_ . 
._ -__ - _. --- - 
- -- 

1.03 

0.79 
0.92 

0.37 

1.89 

.__-- 

_.-- 

--- 
2.11E-4 1.60E-3 0.40 

2.223-4 2.71E-3 0.44 ---t -- 
6.663-3 0.37 

3.25E-2 

2.53 1.80E-2 
2.91E-2 0.75 

~ 

o m  _. . _. _ . _ _ - - _ 
_. - ._ -. - - - - - 

___ - - .. . 
USE-51 4.46E-21 1.94 

LOBE-411.33E-2 1 1.02 

1.69E-31 l.6OE-1 I 12.20 

6.70E-5 

2.64E-5 
-- 

7.67E-5 . _- ___ 
. . 

3.88E-5 -- 

1.61E-3 

3.42E-3 

2.34E-2 
-- 

4.663-3 
2.26E-2 

1.663-2 

6:05E-3 

-_ --__ _ 
--_-- - 
7.26E-2 

7.38E-5 2.05E-3 1.64E-5 1.37ES 

3.88E-5 2.17E-3 1.40E-5 1.55E-5 
5.75E-5 3.07E-3 7.67E-6 3.83E-5 

1.09E-5 3.68E-5 
8.17E-6 2.45E-5 

3.71E-6 2.45E-5 

1.74E-5 7.75E-;I 7.75E-6 1.94E-5 

8.54E-4 8.543-6 

- _- - -. - - ._ - - 
--- -- - - - - - -. __ 
__ _ -. -_ - . _ . - . - - . - . -. - _ -. - . - 
- .  - . -- - . _ - - _ __ 

. _ _ . . . -- - . .. -. - 

- I - ._ . - - - - .- 
. - -_ -. - _. - . -- - . -- 

-. .- . -- -- . . 

6.18E-5 1.95E-3 

8.50E-4 
__ - - - . - -_  . . ... . . . -. . . -- 

. _ . . . - . - - - .- 

1.18E-5 

4.29E-5 2.23E-5 
- .... . . - _ -_ -._ 

4.85E-512.23E-4 

L82E-4 I2.68E-3 
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S U M M A R Y  OF OPERATIONS 
TA-50 

TOT I 20,080,964 

hVC 'ON I 1,673,413 

TRMT CROSS CROSS 
RATE ALPIIA BLTA OPE' 

IHrd 

36.55 694.33 8.523-2 1.59E-2 

29.98 695.90 8.68E-2 USE-2 

49.28 635.26 1.86E-1 3.73E-2 

39+ 751.58 8.3OE-2 2.45E-2 

37.54 842.69 1.28E-1 M E - 2  

44.83 729.12 9.77E-2 2.20E-2 

42.60 720.47 5.73E-2 5.90E-2 

43-20 743.92 1.16E-1 8.99E-2 

311.87 723.97 1.43E-1 8.99E-2 

a.PMl (Curled ICnrler) - - _ -  ----_--- --- - .- ----- 

.-- 

i 

-_ - _ - _ _ - -_ _- - - _. _. -- - - - - -. 

_--.. -- ---- 
__-__ _-____ -- 

- 
------ .-_-- 

-__-. _-___ -I--- --- 
-_--. ---------- 
36.88 780.43 9.06E-2 5.03E-2 _ _ _ _  _. ~ - 
47.70 597.87 2.44E-1 3.01E-2 

61.72 450.32 7.50E-2 I.8OE-2 
__ __  _- _ - - - _. - _-_ _ _ - -. _ - -- - - 

0.361683.3511 0.12 I3.90E-2 

INFLUENT CALENDAR YEAR - __-_- L 1989 

-- . . .. .. . , , _ _  



SUMMARY OF OPERATIONS 
TA-50 

. . . . . .  . .  
TRITIIIM '9Sr 9 0 ~ r  " 7 c s  

I C U ~ I C ~ )  (Curlrs) Curler) ICurlec) 
. - ... - . .  - _ - . _ _  _ - ._ ............. - _ = _ _  _ _ _  - - . - - 

1.70 2.71E-3 0 8.88E-4 

0 5.57E-4 0.47 4.08E-4 
......... . . . . . . . .  

- . - - - - _ - - ._ - - . __ _ _  ___ - - . - . 
. 1.28 4.10E-3 8.24E-5 - .  1.94E-3 ........... 

0.55 4.12E-3 ....... 1.91E-41 1.2OE-2 

0.31 3.87E-4 6.01E-5 8.59E-3 

2.51 2.69E-3 1.06E-4 3.59E-3 

1.67 1.40E-3 9.90E-5 1.25E-3 

1.36 8.02E-4 1.41E-4 0 

1.45 7.90E-4 2 . M - 4  1.55E-3 

1.03 3.23E-4 1.33E-4 2.09E-3 

. . . .  

.... ....... -- 
. 

......... - . __ ___ . -_ - ................ 
. .  .......... 

............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ __- - - 
2.72 4.173.3-4 I o ........ 3.9911-3 . I  I ' . -.  - - - - - - . - - 

. . . . .  ___ - . . . . . . . . . .  - 
CROSS 
ALPIIA 

FLOW 
(Lltcrr) (CUI l e d  

JAN 1,585,853 7.26E-4 

Z'EB 1,359,154 5.84E-4 

UAR 2,059,950 5.12E-4 

APR 1,907,783 7.82E-4 

HAY 2,147,939 1.07E-3 

J I I N  1,994,734 6.82E-4 

J 111. 1,980,241 2.40E-4 

kUC. 2,277,328 9.59E-4 

SEP 1,871,552 2.71E-4 

DCT 1,898,468 3.00E-4 

YOV 131 1,514 4.08E-4 

IDKC 1,857,060 6.59E-4 

MON 
-.--- - - 

- __ . - _ _  - -_ - _ _  - -__ - - - - . - - - 

.... . 

- - - __ - - - - - - _ - -- --- .. - 

__-_ 
. . . . . . . . .  . . .  

-____ - 

_ _ _  

._ .- --- --- 

_ _  - ----- --- 

............................. 

............ _ _ _ _ _ _ i _ _ _ _ _  ........... 
I - -.. -. , _ - - -- - . .- - - - - - . - . 

. . . . . . . . . . . . .  
z 3 4 u  238ppu 239yu zdIAm 

(Curlrr) U h r l r s l  (Curled K:urlrd 
-. . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - _ _ _  _ _ _  _. . . . - - _ _ _  . 

3.01E-5 14.28E-5 1.27E-4 5.23E-4 

1.06E-5 2.99E-5 9.38E-5 4.49E-4 

4.94E-515.36FrS I . 1.OIE-4 .. 3.09E-4 . 

4.01E-Si ! 5.34E-5' ..... 1.87E-4 4.96E-41 - . _ _  _ I  

4.73E-515.371.:-5 1.57E-4 8.16E-4 

4.19E-5 4.391.:-5 3.19E-4 2.79E-4 

2.38E-5 2.77E-5 7.92E-5 1.09E-4 

6.38E-511.09E-4 5.12E-4 2.73E-4 

2.25E-5 1 2.99E-5 9.36E-5 1.24E-4 

I 

... ........ _. .. 

. .  _ .  ....... -. . . . . .  I - - .  - - - 

- 1  

....... ................. - 

- . - - . _ ....... - - - .... _- ... - . - 

, ........ - .. - ............. 
I 

I -  _ ' '  . .  . _  3.42E-5! 3.80E-5 I 7.21E-SI 1.5611-4 I 
......... . 

4.m-si .: 4.71~-51 . . . . . . .  1.38~-411.74~-4 . . _ .  1 

TOT I 22,751,576 1) 7.39E-3 

MOE-SI . .  2.23E-31 . .  S.39E-5) ....... 3.711:-5 :~ 

1.07E-3 3.87E-2 4.66E-4 5.64E-4 
. . . . . . .  . .. 

i 
L . _  - - 

. . . .  . .  

dON bVG I 1,895,965 115.99E-4 

-1.4IE-4( . . . . . . . . .  4.27E-4 

2.02E-3 4.1313-3 
. .  

. . .  . , . , . . . . .  ., . .  , 
8.89E-5 3.22E-3 3.89E-5 4.70E-5 3.68E-4 

L . . . . .  

0.96 2.04E-4 

16.00 1.84E-2 

1.33 1.53E-3 

. . - - -. - - - .- - - - - . - - . -. - - - - 

. .  - _  .. . . _ _  

3.44E-4 
.. 

.. ......... ~- .--...- 



PRETREATMENT OPERATIONS 
TA-50-1-R00M 6o CALENDAR YEAR L_ ' 3989 

JAN I 34981 85071 12,00511 6.318 I 4.177 
FEB 1 29,681 12,906 ............... I 15,8741 4.873 1 4.662 ..... __-_ .... -_ - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. JUNE . 1 14051 23,203 ~ I 24,6081 4.691 1 6.077 

___ AUC - - I __ __ - 3846 - - - I . _ _  19,3891 - - _ _  _ _  _ _  - - 23,23511 _ _  - 13.418 - ... - . -. I .............. 13.600 - .. 
SEPT I 11131 58431 695611 1.708 I 2.765 ................ ................ 

DEC I 01 60691 606911 2.119 I 12.715 

TOTALS I 27,196 I 139,661 1166,857 11 69.425 I 99.145 

10.769 
18.066 

168.570 

,- - ...- -. . .  ....-. -- . . .  .......... - - _ _ _  - - _ . .  . .  



SLUDG EKEMENT PASTE 

SLUDGE 
SOLIDIFIED 

(Liters) 

NO. OF 
DRUMS 
--- - -_ -- - 

I 32 I 2668 
________I-.. L 

TA-50-1-ROOM 60 

TOTAL GROSS 

(Liters) 

1872 I 2444 

1872 I 2284 

6864 I 8888 

. .. 

0 

_ _  .... .. 

0 

238 Pu 339 Pi 241 Am 
(Curies) (Curl es) (Curles) 

. . . - . - - - - . . -. . -. . - . . . . . . - - . - - - . -. - - . . 

1.79 I 11.37 I 15.05 

2.15 1 21.60 I 24.23 

1.76 I 19.33 I 31.49 

5.70 I 52.30 I 70.77 
J ~ _ _ _  

... -.- . .. . - .. .. . . . . .. . . . . .. . . . . . . .. _. - 



3uNAFW k WERATIONS 
TA-50 

IM=UJENT 

FEn I I .  91 bEh -. 

- 
*'' Am 
ICurlmr 

I. 7 I 1:- 2 

- 
-- 
'I . b :I I - :! 

l.2GE-l 

. .  I . . .  - ._- 





PfElREAWdT OPERATIONS 
TA-6O-i-ROOM 60 CY, 198B 

TOTAL Am 
[Curies 1 (Curies1 

6 . 3 3 3  

5.642 8.414 
I 

3 . 2 1 2  I 4.884 

3 . 3 1 4  I 1 . 1 7 4  

0.660.  2 . l J I J  

1.239 3.016 



.- 

SLlRQE/L;EMBcT PASTE 
TA-5O-i-RO~ 60 

CY. 1988 

8.2EO 

Analysis f o r  235U discontinued Dee. 190s L 

- . . . . . . . . . ... .. ... . , . .. . -. _. 
I ,.,.,,,.,. , ,  , 



M 
RATE 

FLOW 

2.26C-1 _- fB.73P.-2 9.62E-4 3.08E-4 0 8.66E-3 4.048-2 

I . h ' W - l  4.9&: 4 . 5 4 E - 4  3.7HE-5 I . f l h E - 3  7.9 l iE-3  2.RLE-2 

3.67E-1 4.08E-2 3.88E-3 4.666-4 3.11E-3 8.34E-3 5.82E-2 

4.11E-I 5.15E-i 8.48E-2 5.93E-4 0 7.46E-3 3.73E-2 

8.628-1 l.lOE- 1.60E-2 0 2.95E-2 5.34E-2 0 

i 3.41EO 6.l39.E-I 1.27E-I 2 . 5 5 E - 3  4.57E-3 2 .33E-I  6.41E-1 

1 .  

1.841E6 14ili I 

I 2.25987 
w 

ION 
I . HII3Eb 45.9 704.81 2.848-1 5.74K-2 1.06E-2 2.138-4 3.HIE-4 I .  94E-2 5.348-2 

53.2 528.33 ' 1.78186 

6 s p J . 4 9 7 . 9 2  

6.93E-2 1.08E-I 

R.51E-2 4. IhE-2 

2.52E-1 '4.85E-2 

3.05E-1 6.10E-2 

5.89E-1 1.90E-1 

1.RIIEU 7.4OE-1 

I .  SUE-I 0 .  I7E-2 

1'  2.07586 59.3 573.97 
I 1 I I 1.950E6 61.1 571.01 
I I I 

hy I 1.843E6 38.3 828.98 
I I I 

I .851E6 
NN 

I I I 4 2.08986 

* 1.941E6 

I I I 

Ihl LUENT CY 1'987 

0 '  2.32E-2 3.218-2 

u 2.05E-2 ? . ? O S 2  

2.01E-I 2.108-I 1.14E-2 1.1454 0 3.53E-2 4. WE-2 

I I I I I I 
3.43E-1 9.93E-. 4.00E-4 0 0 5.27E-2 1.46E-1 

I I I I I I 
1 ;43E-1 I .03E- 2.77E-4 1.38E-4 0 1.24E-2 3.32E-2 

1 I I I I I 
1.70E-1 4.74E- 5.55E-5 0 2.41B-2 3.89 E-2 

2.21E-1 5.01E-2 1.44E-3 7.52E-4 

6.838-2 7;61E-2 I 



EFFLUENT 

r,./,(Ii+? 

5.33E-3 

I L i  te rs )  

2.331iEh 

I . ( I ? I . : - ' I  H.  I I I . : -  I l . ' i t iE- ' l  1 . 3 7 K - 3  : l . l 7 K - ' I  'l.'i>l:-3 

8.5OE-5 6 . 7 8 8 4  1.32E-4 1.14E-4 2.64E-4 2.98E-4 

' 12.433E6 

I2.188E6 

I2.lSlE6 

'! 1.923E6 . 

I 1.974E6 

Alpha 

6.69E-4 1 l,OOE-ZI 5.28 

7.76E-4 3.41E-2 12.83 

8.98E-4 5.2UE-3 1 4 . 1 1  

6.22E-4 2.68E-3 8.52 --I---/ 

1.26E-3 1.48E-2 14.81 -4-4 
6.53E-4 1.888-2 13.27 ;;;;+;t 
9.56E-41 3.61,-2; 4.13 

8.57 



DAYS CAUSTIC 
RUJ. ( L i t e r s )  

2 3 4 7 1 . 5  

1 2067.0 

-. 

2 '2 ,. I, 7 0 - J U  

ACID AND CAUSTIC WASTE TREATED 
I N  ROOM 60 

. *  

ACID TOTAL' 
( L i t e r s )  ( L i t e r s )  

1 4 , 7 3 4 . 0  18 ,205 .5  

6545.5  8612.5  

CY 1907 
~ 

MONTH 

JAN 

FEB 

MAA 

APR 

MAY 

JUNE 

JULY 

AUG 

SEPT 
OCT 

NOV 

DEC 

TOTALS 

AVERAGE 

I 

- 

I 

6.165 

4.495 

7 . 2 1 5  

10.039 

5 .204 11.370 

1.998 6 .492  

2 .599 9 .814 

6.151 16 .190 

6 .393 4 .003 
I 

5.362 2 .466 7 .020 I 
I 

11.276 

2 

2 

15 ,608.5  18.351.0 

4 4 2 5 . 5  10 ,600 .0  . 15,025.5 

2 7 6  2.5 

I 

5.616 

u 4 u  

6 .158  

16.8U1 

2.092 ' 8.509 

0 . 6 9 2  1.931 - 
5.102 11.261 

29.622 4 6 . 4 2 3 .  - 
8.OE8 8.057 

11.672 10.242 

16.144 

21.914 , 
19.244 

7 . 4 3 7  

79.907 169.152 

$3 
?- 

* %  
6 .659  14.096 



Sux)OEIC N T  PASTE 
TA-50-I-ROOM 60 

CY 1987 

3 -10- 





'I Or''' Orose FLOW Tritium Sr 89 Sr 90 Cs 137 U 234 Pu 238 Pu 239 A. 241 
(~uries~l~urioe) (curire) ~ ~ u r i r r ~ ~ ~ u r i a s ~  1mri.a) ~ ~ u r i r m  (Curiee) 

2.155 x IO6 5.19E-4 3738-2 20.70 1.34E-3 1.18E-3 6.238-3 1.83E-4 6.36E-5 1.40E-4 8- - 
* (LITERS) ICurleeJ(Curh8J 

iE 2.561 x lo6 2.87E-412.56E-3 0.315 2.82E-4 5.12E-6 1.79E-4 9.998-5 3.33E-5 6.15E-5 1.92E-4 

AR 2.573 x IO6 1.60E-3 1.70E-2 2.55 2.198-3 1.80E-5 0 4.12E-9 2. 29E-4 m a  - - 

1.478-3 1.75E-2 20.60 1.6663 1.OE-4 rpR 2.865 x io6 ~~~ 

2.865 x IO6 ' 2.01E-3 7.1bE-3 7.28 2.958-4 2.87E-5 

2.482 x lo6 3.45E-3 3.23E-3 9.93 2.048-4 1.34E-4 

a 2.533 x IO6 1.17E-3 2.25E-3 0.281 2.03E-4 1.448-3 
I I I 

7.74E-3 9.17E - - - - 
3.72E-4 2.95E - 4 2 & & & m A J U 4  - - - 

0 1.61E-4 1.39E-4 3.18E-4 4.2iE-4 

1.09E-3 1.17E-4 B.87E-5 2.15E-4 4.85E-4 
I 

F' . ... I7.68E-41 3.14E-3 
1.428-2 0.114 

I , I, 2.540 x 106 

0.193 1.798-4 4.11E-5 0 1.508-4 9.66E-5 3.43E-4 1.18E-4 

72.50 9.20E-3 6.93E-4 1.80E-2 2.43E-3 1.50E-3 3.55E-3 3.24E-3 

1 



. -  . .  

ACID AND CAUSTIC WASTE TREATED 



SLUOGE/CEMENT PASTE 
TA-50-1-ROOM 60 

OF 
DRUMS MONTH 

SLUXK: 
SOLIDIFIE 
( ~ i t e r s ~  

APR 

MAY 

JUNE 

JULY 

AUG 

SEPT 

OCT 

- ____- 
_ _  . ____ ._ ___ , 
-. 

---_ 

._ 

NOV 

DEC 

TOTALS 

TOTAL 
VOLUME 
(Liters) 

0 .__ __ - -. . -.- -. __.- 

0 _.__. . -. - .- __-- 
18 1498.86 _.-.____ - 
0 

0 

__.__-_.- -_--.- 

.---- _----_I 

14 . 995.12 _-____- 
0 _ -_ ..- . - 

1 1  929.19 . . . . . . . . . . . . . . . . . . . . . . . . . .  _-. . 

0 .  

57 4588.95 

2926 

2299 

11,913 

3636.50 - ... 

3066.82 . _ _ _ _ _ _ _  ... 

15,504.68 

CALENDAR YEAR 1986 

.............. i ... -- ..--. 

13.48 

. 

I 
1.176 16.36 

........... - _.-- .. 
I 
1 
I---'----- 

0.541 I 15.50 1 9 .30  ____ - _.--. -- - 
I ! 

14.10 I 9 .20  I 
1. . . .  . I .  - .... . . . . . . . .  0.492 

i i 

i i 
i i 

3.037 ! 56.94 41.95 

.......... 
. .- .. ............ _,__.__. . - __ - 





1985 ANNUAL SUlUiARY OF OPCRATIc EA-SO EFFLUEm 

m ~m241 ~1137 Pu238 Pu239 
-. Li tar. 

mci . .ci IC1 mci 
L.61~10~ 0.86 0.42 0.39 0.41 

2 5 7 ~ 1 0 ~  0.51 2.83 0.62 0.69 L 

a 2 47x106 0.27 0.61 a. 40 0.32 

t 50x106 0.00 0.95 0.28 0.40 
I-- 

2.05~10~ 0.37 5.74 0.37 0.47 

2 7 0 ~ 1 0 ~  0.62 0.18 0.68 0.89 u 

2.64~10~ 0.32 14.52 0.26 0.34 

2.58~10~ 0.35 1.57 0.23 0.44 -- 
2.07x106 0.50 0.31 0.19 0.39 

.2.27=106 0.23 0.14 0.18 0.61 

I 2. 1Sx106 0.45 0.39 0.25 0.47 

Grom GrOBB 
~r89 ~ r 9 0  a B ~234 al - 
d1 Bci rci mci 8 C l  .e1 ' 

0.05 ' 0.02 2.45 15.91 0.23 570.82 

- 0.06 0.i4 -A- 1-91 10 54 0.46 231.33 
-- - 

--.-ALL 0.04 0.12 0.88 0 37 0 08 180 38 

0.14 0.10 1.85 . 14.SO 0.30 222.13 

3.78 - 0.Sl  712.80 0.07 0.14 3.24 

1.64 0.12 1.60 31.98 0.41 428.45 

0.71 0.02 1.19. 31.75 0.29 351.12 

- 
- .  - 
-- 
1.59 0.03 1.96 9.02 0.95 3131.18 

6.80 0.09 1.59 10.53 ' 0.'55 757.89 

1.91 0.03 1.20 1.94 0.40 547.05 

-- 
0.48 0.02 1.31 4.55 0.27 

. .  -2- 
I 

-.I. 99x106 0.14 2.19 

2.86~107 5.42 31.11 

1 2 . 3 8 ~ 1 0 ~  0.45 2.59 - 
- 

3.93 5.75 

0.33 0.40 



J.n. - - - - - 19.633 

hb. - - - - - 23.373 

' hrch - - - - - . 19.239 

&dl - - - - - 17.728.5 

Hff - - - - - 12.604.5 

J W  - - - - - 16.960 

J d Y  - - - - - 17.861 

AuBuBt - - - - 19.636.5 ' 

September - - - - - 16,244.5 

Ocmber - - - - - 15.343.5 

NcrvaPbcr 24 5016 4.2 21.9 20.0 16.933.5 
.-  

December 12 2508 0.6 7.3 6.0 ig.a= 

Tom1 36 7524 4. a 29.2 26.0 225.379 

-6- 



5: 
E 
I 

Y 

z" 



1984 ANNUAL SUHHARY OF f .TIONS TA-50 EFFLUENT 

~ ~ 2 4 1  

nC1 

2.13 

1.01 

1.48 

- 1.43 

0.42 

0.10 

0.07 

0.65 

0.14 - 
- 0.20 

0.21 

0.32 - 

8.16 

0.68 

. .  Crow Grorr 
_I- c.137 pu238 ~ “ 2 3 9  -- sr89 sr90 a B ~ 2 3 4  3H 

- .  

.cl - _I_ .Ici a1 mC 1 - nci mcl lG1’ mC 1 IC1 

- 1.14 1.49 -- 51.11 0.16 6.26 141.0 0.26 - 43114.5 2.27 

--- -- 2.26 51.2 0.06 - 517.0 1.14’ 0.80 0.67 3.9 0.08 

--- 0.55 0.69 1.48 -- 6.9 0.18 2.31 26.1 0.05 A 659 0 
. 

0.21 - 0.53 0.66 -- 0.17 0.08 * 2.75 52.5 0.08 - 250.5 

0.09 300.1 - -- .1.87 0.76 0.70 - 0.86 0.14 Z i l O  8.6 

0.03 259.1 2.03 0.06 0.08 0 0.67 0.13 11.3 

0.03 (j.05 23.8 0.21 0 108.9 0.17 - 648.5 2.80 

1.17 - 0.48 1.19 - 136.5.0.36 3.39 155.1 1.65 969.3 

0.90 325.7 

- ------ 
3 -- 

- 5.55 - 0.24 0.23 - 4.11 0.41 1.66 0 

0.94 - 0.60 0.43 - 31.4 0.34 1.05 93.7 . 0.23 - 47i.a 
I 

0.30 - 0.37 .10.31 - 1.815 3.99 0.95 11.11 0.12 - 229.2 

0.04 0.15 - 1527.6 0.62 0.32 0.30 - 0.004 0.14 1.34 
. .  - 

7 - - -- - -- 
I 

19.45 - 6.10 8.09 261.9.) 6.62 25.22 666. 15 3.19 12689, 
. --c 

-I_- 1.62 0.50 0.67 - 21.82 0.568 2.10 55.51 0.31s - 1051.4 

I 
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1983 ANNUAL SIMIUR O P ~ T I O N S  TA 50 m m  

5354.5 511.6 7953.4 0.47 0.52 15349.8 54.6 L. 81.9 2641.6 2.26 

b. 18.2 1535.8 3540.9 1.48 514.0 3991.9 1.14 0.25 8829.6 43.11 
I I I I I I 

I I 61.7 592.5 0.24 0.27 2654.0 24.44 rch 1 .  90.6 2740.4 1234.4 0.84 
.. 

,mil 72.5 2235.4 1409.1 3.62 00.5 125.0 0.40 0.40 2829.5 . 63.9 

9 97.6 2193.3 2760.1 1.51 201.3 1509.9 0.75 0.40 S787.9 53.4 

IM 129.0 1726.1 b37.0 1.14 369.2 285.3 0.21 0.25 1616.3 624.4 

I 1Y 97.6 2997.9 1080.3 1.40 97.2 270.0 0.02 0.14 1376.7 15.93 

1. 106.3 3507.1 394.9 0.52 61.6 189.5 0.01 Q. 15 u21.0 45.34 
1 

I 1 1.21 107.1 I 81.71 ,pt. I 90.1) I ,3523.0 317.3 0.13 46.0 114.5 0.35 
~~ ~ 

:t. U.8 2005.6 252.1 0.60 91.0 139.0 4.67 0.41 461.6 14.14 

n. 95. 8 2760.5 2238.2 26.11 211.4 1492.1 149.2 0.14 5645.3 2072.4 
I I I I I I I 

I I 0.39 104.5 I 606.8 1 %  68 2626.0 , 109.2 39.03 62.1 4.1 189.26 

,tal I 1093 I 91892.0 1 I (1941t~0  'I 79.40 I 2308.20 117233.80 I 346.04 I 1  5.19 47775.90 I 4510.24 
~ 1 I 2907.7 I ~ I I 1618.16 1 6.61 I 192.35 I 1436.15 I 20.90 ' 1  0.43 ' I 3901.32 I 375.83 

I I I I I I n  I , , I I I 

3 12.56 

23.5 
~~ 

16.2 

9.0 
- 

8. I) 

9.9 

11.8 

- 
- 

169.79 - 
14.15 - 

. - ___._ -. _..__._._- - .- .. .. . . . . .- . . . . 
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ROOH 60 S L U D C L / C E H f N T  PASTE, CT 19S3 

. L of - ._ 

L i t e r s  of  r A U  
HONTH No. Drums Cement Pertc 238PU (Ci) 239Pu(Ci)241Aa(Cf )Wart. 

STAUT UP 

A p r i l  8 1680 4.08 7.627 9.262 . 605 

war 18 

June - 
July 9 

A u g u r  t 9 

S e p temb.e r 11 

O c t o b e r  LO 

3780 1.120 12.877 16.521 1499 

- - - - I 

1890 . 5.999 10.019 9.113 749 

1890 2.552 9.002 8.322 74 9 

23 LO . a 3 5  12.113 14.619 916 

2100 1.002 12.15 22.299 834 

November ' I S  3780 1.957 21.55 3.9.Sb 1498 

D e c e m b e r  No c e m e n t  p a s t s  p r o d u c e d  

- - - T o t a l  
t o  Date a 3  17430  17 .5% 6 5 . 3 3 8  ~20.61 6850 
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1982 ANNUAL SUMMARY OF OF 10NS.TA-50 EFFLUENT 

INTH 

- 
FLOW h241 c-137 pu23R Pu239 -Tq- 
XlO Mc i Mc i Mc i Mc 1 

~ :f140 

i . m n  
n.799 

0.352 

0.1561 

0.1711 

_-- 

0.166 

0.321 

0 . 4 3 ~  

o.6w 

4.090 

1 . m  

11.~07 

O.9A4 

-ross 

Mi1 Mc i 

2.410 0.726 

2.i!20 1.m 
1.795 7.917 

n.423 8.99s 

0.187 0.131 

0.375 0.064 

--- 

b 
0.550 1.170 

0.964 4.517 . .  
0.936 2.510- 

n.468 1.8fin 

1.022 17.~50 

1.449 .4.m 

12.799 41.759 

1.067 3.48fl 

an. 

eh. 

___- larch 

tprfl 

May 

June 

July 
- 
August 

Sept. 

Oct. 

NOV. 

Dec. 

TOTAL 

AVERAGE 

Mc 1 Mci c i  

~ 70.40 0.n33 0.244 

20.30 0 n.nn 
41.74 n.nw - i . ~ n  

2 1 . N  n n. 339 

27.22 ' 0  2.290 

23.06 0.017 5.240 

23.M 0.0620 0.136 

_- 

33.11 0.068 0 . m  

36.12 0.015 2.7RZ. 

29.63 0.032 0.305 

63.2s n.n73 0.691) 

20.77 n . n z  n . 3 ~  

363.26 l.lfi5 14.192 

30.27 0 . n ~  . 1.1~3 

0.620 2981.20 0.295 9.ao 0.017 - 
2600.30 0.257 10.65 1. in5  0.039 

--. 3321.79 0.314 . _ .  . ~ 

fl.ORi! I ,fins 3915.80 0.123 22.93 -_- - 
0.016 0.021 3472.90 0.297 17.20 -- 

3702.70 0.583 16.31 -- 

3247.30 0.394 - 36.56 ----- 
0.061 0.420 3059.90 0.27s 16.53 -- 

3243.10 9.7~0 1n.m 0.470 1.309 

-1 
7 2 . 4 1  n.in7 7.513 

3969.40 0.160 21.45 0.018 0.266 

0.04s 0.55R 

3568.60 0.482 19.2R n.665 3.279 

n.153 1.7R4 

2681.00 4.700 5.19 0.266 1.728 
.. . 

39763.99 17.660 209.03 3.005 16.642 

3313.67 1.472 17.42 0.250 1.337 

1 

I 



1982 ANNUAL R E P O R T  T A - 5 0  . 

PLANT SLUOGE 

DRUMS OF SLUOGE 

CEMENT PASTE 

' DRUMS OF CEMENT PASTE 
1 

M I S C .  DRUMS (GRIT)  

PLANT SLUOGE A C T I V I T Y  
- 

Pu238 43.33 C u r i e s  

9 5  Pu239 206.40 Cur 

~ m 2 4 1  . 1 3 2 . 7 3  .Cur 

CEMENT P A S T E  A C T I V I T Y  

es 

Pu238 ' 20.12 C u r i e s  

Pu239 . 290.34 C u r i e s :  

Am241 104.92 C u r i e s  

TA-50 

192,907 L i t e r s  ' . 
924 , R e t .  Orums 

10,290 L i t e r s  

5 4  R e t .  Drums 

4 . R e t .  Drums 

Aver .  Month 3 .61  C u r i e s  

A v e r .  Yon th  17.20 Cur 

A v e r .  Month 11 .06  Cur 

TOTAL PLANT INFLUENT 4.12 x ?07 L i t e r s  

TOTAL PLA'NT EFFLUENT 3.97 x 107 L i t e r s  

- 

es 

es 



.AN PORTER u9.7  THU, JUN 2, 1988, 9:49 AM 

RADIOCHEMICAL ANALYSES OF MONTHLY COMPOSITE C C i / L ) .  

r r  n r r r r a a r r r r m r r . r r r n ~ r r n r r r r r m r r r n a r m r r ~ r w a w r r ~ r r a r r . r  . 

1-50 opera t ions  from 01/01/81 through 1 2 / 3 1 4 1  

RAW F I NAL 

ITEM AUERFlGE MAXIMUM MINIMUM NUM TOTALCCi) AUERAGE MAXlMUfl MINIMUM NUM TOTALCC 

-PHA 3.02E-06 5.32E-06 7.61E-07 12 1.70€+02 1.56E-09 6 .3 lE -09  3.OBE-10 12 9.24E-0 
~ 

ETA 
9MMA 
RlTlUM 
r 89  
r 9 0  
ESlUM 137 
234. . 
235 

u 238 
J 239 
OTAL Pu 
r 2 4 1  
RSEN I C' 
;LEN I Ufl. 

1.87E-06 
4 .8  1E-OB 

1.58E-09 
2.31E-09 
3.26E-09 
5.22E-11 

1.72E-07 
2.75E-06 
2.94E-06 
7.62E-07 
5.54E-03 
5.71E-03 

O.OOE+OO 

0.00E+00 

5.18E-06 
9.64E-OB 
O . O O E + O O  
7 . 2  1E- 09 
1.14E-08 
7.66E-09 
1.43E- 10 
- l . O O E + O D  
2.57E-07 
4.95E-06 
4.95E-06 
1.3 1G.06 
2.10E-02 
4.00E-02 

3.43E- 07  
2.62E-08 
O.OOE+OO 
O.OOE+OO 
1. 89E- 10 
1.04E-09 
4.50E-14 
-1.  O O E + O O  
B.11E-OB 
5.86E-07 
6.76E-07 
2.25E-07 
2. OOE- 04 
O . O O E + O D  

Concsntrst ion i n  mg/L, t o t a l  in  mg. 

12 
12 
12 
12 
12 
12 
12 
0 
12 ' 
12 
12 
12 
12 
12 

1 .03E+02 
2 .59€+00  
O . O O E + O O  
8.OBE-02 
1.18E-01 
1.70E-01 
3.35E-03 
O.OOE+OO 
9.56E+00 
1 .55€+02 
1 .66€+02 
4 .35E+Ol  
3.21E105 
3.10E105 

8.49E-09 
2.02E-OB 
3.32E-07 
4 .  dlE- 10 
9.23E-10 
2.35E-09 
6.20E- 13 

5.57E- 11 
1.OlE-09 
1.06E-09 
3.98E-10 
3.26E-03 
6.05E- 03 

O.OOE+OO 

1.BOE-OB 4.07E-09 12 
4.68E-08 4.37E-09 12 
l . l O E - 0 6  4.3OE-OB 12 
1.89E-09 0.00E+00 12 
6.44E-09 9.OlE-11 12 
4.50E-09 9.91E-10 12 

-1.00E+00 -1.00E+00 0 
2.12E-10 '4.50E-12 12 
2.12E-09 1.37E-10 12 
2 .2 lE -09  1.41E-10 12 
1.40E-09 4.95E-11 12 
1.90E-02 3.00E-05 12 
3.20E-02 0 . 0 0 € + 0 0  12 

7 . 4 3 ~ - 1 2  i . e o ~ - i 7  12 

4.73E-0 
l . l l E + O  
1.70E+O 
2.54E-0 
4.71E-0 
1 .26E-0 .  
4.32E-0 

2. 86E- 0 
5.51E- 0'  
5.77E-0 
2.29E-0 

O.OOE+O 

3.26E+ 1.87E+ 0'  0'  

TOTAL INFLUENT ALPHACU234+U235?Pu238~PuZ39+Am241) - E-C i 

TOTAL EFFLUENT ALPHACU234+U235+Pu238+PuZ39+Am241 ) - E- C i  



. : 

. .  



.. .._ - . . . ._a. .. I ,  ......,.,,, , , 

I 



' I  



N N N  



b 



.. . 

CONSTITUENT 

TABLE 

QUANTITY OF R A D I O A C T I Y E  AND 

CHEMICAL CONSTITUENTS I N  TA-50-1 AND 

TA-21-257 INFLUENTS AN0 EFFLUENTS 

19 77. 
;~~~ LJpybo 

TA-50-1' TA-21-257* 
( m C i  - kg) 

INFLUENT EFFLUENT 

-. 

( m C i  - K g )  
I N FL UE NT EFFLUENT 

1500 33 4 0.6 89 h 90Sr 

660 1 ,  2.6 

450 /..' 1.5 
\ '  .l 

7 0 ' .  0.06 
0.3 

0.08 H~ 

260 1.9 0 L  200 0.a . 

T o t a l  U ( 9 )  1.1oog . 1109 ' 629 8 9' 
cfl  241Am ' 

CN 

F 

Pb 

Hg 

NOJ-N 

Na 

TDS 

Zn 

5 

250 

40 

3 

930 

8,400 

26.500 

50 

13 

300 

0.8 

0.1 

4.200 

23,600 

76,000 

6 

- 
330 

0.7 

0.04 

1 . 500 

4.4GO . 

20,000 

: 5 

- 
260 

0.02 . 

0.004 

1,600 

4,100,. 

16,000 

1.6 

- - - - A  n n  A r i t h m e t i c  r a t h e r  than Ne igh ted  Ave. 
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"8-35, T9N SITE X4S!CS TEATHEhT PUNT 
ReviewedILab Counsel 

Description of Flant  F r i o r  t o  1957: 

Ten S i t e  is a major operat ing f a c i l i t y  t h a t  has 'been i n  operation for  

a number of years .  The rad ioac t ive  wastes from t h i s  l abora tory  cons is t  

mainly of Ea  14' , 1a140, ~ r 8 9 ,  S r  90 , Y90 and t r z c e s  of Ru 106 and C s  137. 

Routine operations with Eau0 and Lauo predicated t r ea tnen t  by s torage 

alone as the  nethod of choice wi th  o ther  nucl ides  as in s ign i f i can t .  

Four 50,000 gallon concrete s torage  tanks with t r a n s f e r  pump and piping 

were provided f o r  an estimated'  6 month decay 'holding time. I n  addi t ion  
\ 

t h e  e n t i r e  f a c i l i t y  i s  provided with water washed a i r  cleaning f i l t e r s ,  

which operate  by t a p  water and/or long decaydd waste from t h e  tank fa&. 

T h i s  feature,due t o  high evzporation lo s ses  i n  the  f i l t e r s ,  was expected 

t o  balance incoming waste volumes e s t i m t e d  on a 1,000 t o  3,000 gal/dag 

bzsis. A small neu t r a l i z ing  bas in  was l a t e r  i n s t a l l e d  t o  pro tec t  t he  

concrete holding tanks.  

I n  prac t ice ,  t h e  operat ion of t h i s  system worked as predicted g-th 

140 Ba140 and La decayicg out.  However, 'due t o  concentration of the  o ther  
SO 

nuclides it was found that pr imar i ly  S1.89 anr! Sr became a major cons t i tuent  

i n  the  longest  s tored  wastes represect ing over 5s of the  a c t i v i t y  l e f t .  ... 
fa. 

, Build up of this nuclide i n  a l lclosed system" became a problem i n  the  a i r  

cleaning equipment and t ank  overflows t o  the  nearby canyon due to human 

e r r o r  and grea te r  wzste volumes when'hot c e l l  were required.  
F 

Laboratory inves t ig s t ions  were s t a r t e d  t o  determine a supplemen%al 

treatment lcethod t o  s torage  and evaporation as a safeguard aga ins t  Sk 90 

p r i m r i l y . ,  See Treatment of Wastes Containing Eadioactive Barium, Lanthanum, - 
- -- 

---Strontium and - Yttrim by J. F. Hutchinson, e t . a l . ;  Sanitary Enpineerinq 

Aspects of the Atonic EnerRy Industry; Seminar a t  the  Taft Engineering -- --- 
'. Center, Cincinnat i ,  O H 0  -J December 6 - 9 ,  1955. TID-7517 (Pt .  1 a) Office ' 

//' 
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of Technical Services ,  Deptf of Commerce, Washington 25, 3. C. 

From these inves t iga t iocs ,  working with a 3-6 month plant .waste  , t he  

most s a t i s f a c t o r y  e f f l u e n t  was from a high c a p x i t y  ca t ion  exchange un i t  

i n  the ac id  cycle.  

of t h i s  spent regenerate was found- necessary t o  j u s t i f y  a p i l o t  
1 

plant  sca le  unit .  

A method of r e g e n e e t i o n  of t he  r s s i n  and treatment 
- +&&e;*) 

The p i l o t  plant 'was b u i l t  i n  one corner of the a i r  f i l t e r  bui lding 

cons is t ing  of a r a t e  of flow regula tor ,  waste from any 0r.e of t h e  four  

tanks, r e s i n  column 16" diameter x 8' high with 5 cu. f t .  ca t ion  exchange 

r e s i n  with sand and gravel  support f o r  downflow operation, solenoid valves 

i n l e t  and o u t l e t  operated from l e v e l  cont ro ls  i n  the  column. 

t i o n  r a t e s  from 2 t o  3 gal lons per square foo t  per minute.b 3egeneration 

ac id  tank with a i r  Fressure c o n t r o l s A  Spent regenerate tank with f l a s h  

mixer W dra ins  f o r  supernatant and sludge. 

.br 1,COO gal lon t o t a l  capacity.  

Normal operq- 

Sludge tanks of concrete, 

The operat ion of t h i s  equipnent was s t a r t e d  p r i o r  t o  1955 with changes 

made t o  equipment from time t o  time. Trouble wi th  valves and piping neces- 

s i t a t e d  r e p l a c a e n t  of the exchange.column, valves,  ami piping wi th  s t z i n l e s s  

s t e e l .  

Operations from one ,regsneration cycle t o  another  varied considerably 

which was primari ly  due t o  mildng r e l a t i v e l y  f r e sh  wastes wi th  those held 

f o r  longperiod! 

t o t a l  count and Sr9' removed snd also t h e  gamma rad ia t ion  build-up a t  t h e  

exchange c o l w n s  and equipment. 

t h e  exposed s ide  of t h e  column and.spent  regenerate tank$ &--Ld 

d These conditions a f f e c t s d  the  qua l i t y  of e f f l u e n t  f o r  

Lead b r i ck  racks were i n s t a l l e d  around 
/--if 

fJ 
c 

L- a.. c. :. -: 
/ 
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Due t o  o v e r a l l  e r r a t i c  r e s u l t s  the p lan t  was re-designed for an 

add i t iona l  r e s i n  column, piI control led raw feed, and e l ec t ron ic  cont ro ls  

so operation would be a u t m a t i c  and possible i n  s e r i e s ,  s r a l l e l  o r  e i t h e r  

column. I n  addi t ion  a 

platfom., heavy s t i r r i n g  device and crane was i n s t a l l e d  outs ide the  f i l t e r  

bu i ld ing  t o  mix spent regenerate sludge with cement i n  a 55-gallon o i l  drum. 

These drums could then  be hauled d i r e c t l y  t o  the  hot dump. 

Lead s h i e l a n g  was provided f o r  t h e  new column. 

Plans were made 

f o r  a sum? pump in ' each 'o f  the  f o u r  waste holding tanks with necessary 

piping changes. 

1957 Operations : 

The extensive changes planned were i n s t z l l e d  i n  e a r l y  1957 with ex- 
p-p 

cept ion  of only one sump pump a t  t h e  tank farm. 

tank reserved f o r  r ec i r cu la t ion  water t o  t h e  air f i l t e r s  (des ig is ted  as T-6). 

An a d d i t i o n a l  sump punp ms, , ins ta l led  i n  Tank No. 4 l a t e  i n  t h e  year bu t  due 

t o  high r ad ia t ion  l eve l s  a t  t he  tanks, -work was sudpended on conpletion of 

T h i s  w a s  placed i n  t h e  2 

- . *  

t h e  i n s t s l l z t i o n ' o f  t h i s  pump. 
!&*. ' 
Jh+%he equipment as now i n s t o l l e d  a normal series cycle is: ('1) Waste 

from tank fam through a water meter. 

year  due t o  cont inua l  clogging. 

by pH electrodes a t  raw waste i n l e t  t o  column  NO..^. 

control led t o  maintain pH l e v e l  @ 2.5 - 3.5 by a Beckman meter. 

The rotameter was removed during the  

(2) Waste rdxed with,acid- 'controlled 
I+.?% & 

The pH zdjustment is 

Acid i s  fed 

t o  t h e  raw feed by a compressed a i r  thrau@ a solenoid valve. (3) Adjusted 

bas t e  downflow through column 60. 1 with inlet  and o u t l e t  solenoid valves 
. 

control led throu& e lec t ron ic  panel by l e v e l  probes i n  top  of column No. 1. 

Discharge t o  a small  equal iz ing sump t o  t r z n s f e r  pump. 

t r a n s f e r  pump t o  column No. 2. 

(4) Discharge from 

(5) Level probes i n  column No. 2 regula te  
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i n l e t  and o u t l e t  f low through con t ro l  panel, discharge solenoid and i n l e t  

t r a n s f e r  punp. (6) Waste from co lmn  can be d i r ec t ed  t o  canyon or returned 

t o  the  t a n k  farm. 

P a r a l l e l  o p r a t i o n  s p l i t s  t h e  raw flow t o  both columns and by passes 

the  t r a n s f e r  pump. FH adjustment is control led by raw flow i n t o  column 

No. 1 but  both column i n l e t s  have t h e  same 2H adjustment. 

toeth.eqraw-feed i s  possible  on o w r a t i n g  column No. 2 alone b 
pH adjustment 

i! 3 , ._ ..? .! Sf.4 e!' I X>+) " r  

1 .  - .  c .*. . -- P 9 :;I <- -&& ;Ai -.. . :.; 1 :-.& .Le../: ..VQ /J 7'c :* i ,> c .._. :. c./. .. *.I - -- .. . . .- -- 
One main cont ro l  f e a t u r e  'of the exist<Gg equipment 'as now i n s t a l l e d  is 

t h a t  any f a i l u r e  w i l l ' s h u t  t h e  plant  down and acid feed o f f .  A cycle or run 

from one regeneration of t h e  r e s i n  va r i e s  a s  t o  s t rength  of t he  wastes. No 

hard , fas t  ru l e  has been s e t  but normally where the  f i n a l  e f f luen t  reaches a 

gross/ of LOO c/m/ml, both columns are regenerated. 

by a t r i p  i n  the water meter a t  each 100 ga l lons  through an e l ec t ron ic  cycler.  

Sampling is accomplished 

.Q=,rter inch solenoid valves on raw 2dnt feed, calm No. 1 and column l o .  2 

e f f l u e n t  l i n g s  a r e  actuated.  

A hardness t e s t  was thought t o  be a f a s t  method of determining break-through 

i n  t h e  columns but repeated labora tory  t e s t s  have f a i l e d  t o  f i n d  a r e l i a b l e  

co r re l a t ion  from this type of waste as t o  a c t i v i t y  and hardness break-through. 

It is s t i l l  necessary t o  cont inual ly .assay.  samples for a c t i v i t y  and a l iquo t  

each f o r  t o t a l  -I cycle composites. 

Regeneration of r e s i n  i n  both columrs can be done separa te ly  or in se r i e s .  

Both Rethods hsve been used with a c t i v i t y  removed from t h e  res ins  ranging from 

25 t o  100% with an average of 75%. 
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Since t h i s  operatior, exposes the  operator  t o  concentrated wastes, 

t he  quickest  method of two-colunn regeneration i s  employed. One hundred 

gal lons of 30% rAtr ic  ac id  i s  f i l t e r e d  through Scth coluzms i n  s e r i e s  

a f t e r  a b a c h a s h  wi th  t aF  water f o r  each. The sper,t acid regenerate i s  d 

drairied 50 a hopper bottomed 150-gallon s p n t  regenerate tank wi th  approxi- . 

mately 1;O gal lons of f inal  r i n s e  water over a 45 minute period. The spent 

regenerate i s  then neut ra l ized  with caus t ic ,  sodium carbonate and strontium 

n i t r a t e  t o  excess, followed by i r a n  s u l f a t e  as a f l o c  aid.  A f l a s h  mixer 

is used during this process. Af te r  complete rcixing.the sludge i s  s e t t l e d  

out, 25 t o  35 gallons of t h e  totel of 140 gzl lons,  and supernatant i s  

drained t o  t h e  tank farm. 
1 

The sludge i s  drained t o  ths sludge holding 

t anks  o r   FLUE^^ t o  s t e e l  drums and mixed with cement f o r  bu r i a l .  

t 
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1957 TZN SITE OPEUTION S U W R Y  

1. Total  gallons t r e a t e d  - 
Gallons r ec i r cu la t ed  - 
Gallons discharged - 

2. Operating cyclss  - 
Average volume, gallons - 
$axinurn volme,  gallocs - 
Yininum vo lme ,  gallons - 

3. Raw Gross Eeta - Tota l  cu r i e s  
Average per cycle, c/m/ml 
~ ~ ~ i n n ~ n  per cycle,c/m/ml 
~ ~ n i m u m  Fer cyc le ,  c/m/ml 

Raw SrS9 .) SrS0 - Tota l  cu r i e s  
Average per cycle,  c/m/ml 
~"raximum per cycle,  c/m/ml 

.~tinimum Fer cycle,  c/m/ml 

4. 

5 .  Final Gross Beta - Tota l  curies 
Average per cycle,  c/m/ml 
~ d m u m  per cycle,  c/m/ml 
~ t i n i m u m  per cycle,  c/m/ml 

F i n a l  Sr89 + Sr9' - Tota l  cu r i e s  
Average per cycle,  c/m/ml 
~ i u m  per cycle, c/m/ml . 

~ t i n i m u m  per  cycle,  c/m/ml 

6. 

7. 

8. 

% Gross Beta rzmoved - 
% Sr89 + Sr9' Beta rezoved - 

9. 

10. 

$ 3r90 of SrS9 + Sr9' i n  raw.  

~ r 8 9  - W.F.C. i n  drinking water, c/m/ml 
~ r 9 3  - It It I t  I1 I1 

F i n a l  SrB9 c/m/d Avg. - 
Ratio wi tn  H.P.C.. 

i;iaal ~ r 9 0  c/m/d A V ~ .  - 
Ratio with K.P.C. 

From i n t e rmi t t en t  sam9ling 

11. 

U. 

465 , 850 

430,390 
35,460 

1 6  
29,100 
61,500 
7,900 

32.08 
9,620 

22,567 
1,870 

2.55 
7 65 

2,100 
251 

2 933 
.580 

2,713 
133 

0.24 
71 

377 
6 

93.1 

92.9 

10 t o  25 

34.8 
0.4 

58.5. 
1.65 

12.9 
31.1 
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The above summary indica tes  a waste having a wide range i n  a c t i v i t y .  

T h i s  range i s  re f l ec t ed  i n  the  spread of a c t i v i t y  i n  t h e  exchange columns 

e f f luen t .  As S r  is t he  most c r i t i c a l  nuclide i n  this waste, it a l s o  i s  

troublesome t o  remove. 

90 

Toe maximum permissible concentration of Sr9' i n  

dr inking water i s  a l s o  low (1.8 d/m/.l). To meet these  exact ing standards 

at plant  discharge, i s  s t i l l  a goal from continued experience with p i l o t  

plant operzt ions.  

&ich by d i l u t i o n  of this same amount, would meet & s t i n g  requirements. 

90 ;? 5 'i' 
Our overal l iaverage of S r  discharge i s  31 times tolerance,  

/ 
h e  t h e  e f f luen t  from ?en S i t e  F i l o t  p lan t  discharges t o  KortTndad Banyon 

IH 
M an  in t e rmi t t en t  stream, which i n  t u r n  discharges t o  the  Rio'Grande 7 

miles d i s t a n t )  5 of which a r e  i n  t h e  project .  

t he  Rio would be wel l  i n  excess of t h e  3 1 t o  1 d i l u t i o n  required. 

A n y  runoff cont r ibu t ing  t o  

The p o s s i b i l i t y  of a contaminant leaching through the  over burden t o  

ground water i s  always a p o s s i b i l i t y .  No t e s t  wells are loca ted  i n  this 

canyon, but  wells i n  Los klamos Cafiyon t o  the  north and s o i l  samples from 

#ort%dad Canyon stream a t  surface,  6 inches and 2 foot  depths a r e  assayed 

periodically;. 

san;,oleshin cooperation with the U.S. Geological Survey who has operated a 

S imi l a r  sam2Engs a r e  taken fram the  Rio Grande. 811 of these 
-';c(.'j; :. _. 

. 

ground water f o r  t he  
a4 fA.& k.&Z-- . -SL - -r-J/ .- 

/ .. *--. 

study nere using the  

m l o c a l  t u f f  i n  the  form of c m e s  which a r e  subjected t o  leaching using 

nany nuclides and chemical contaminants. See Tuff Core i n  t h i s  
-*+ a.; e. 5 

report. # L F d C a I l i C - T k p 3 W t F  aTZt3xqpaee 

latge:=ion--~exe&mge+&. 
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1957 Sumary of Treatment: 

I n  t h e  laboratory,  research  with exchange r e s i n s  continued f o r  more 

complete rernoval of strontium. 

2nd ,res + SrsO a c t i v i t y  could be removed more e f f i c i m t l y  H by adjus t ing  

the  r z w  feed t o  a pH betwaen 2.5 - 3.5. This also increased t o t a l  volumes 

of waste for each cycle by a f a c t o r  of 2.. 

h t e  i n  1956 it was found t h a t  t o t a l  beta  

- ._ 
A 

4 
\ 

On t h e  s t r ang th  of these  e x p e e -  
e 

ments, p9 cont ro l  equipnmt was i n s t a l l e d  as heretofore  mentioned f o r  the  
h& 

p i l o t  p lan t .  v l o t  p l a n t  r e s u l t s  j u s t i f i e d  t h i s  addi t ion.  1' 

. f  

+\ 

. 4  

\ Tests on improvingthe eff luef i t  included the  use of strontium n i t r a t e  

p& t h e  r a w  feed. 

ranges t r i e d .  ?.lfiere s u b s t a n t i a l  removals were noted, the  volume of m s t e  

before r e s i n  exhaustion occurred was reduced. I I '  

This process can only be described a s  e r r a t i c  over a l l  
. -3 
\ 

*A c 4 &';$m S T h  2, (*Au *= 
rn -& I n  spent regenerate treatment,, improv.ef this  

p rec ip i t a t ion  reac t ion  100 fold.  P r i o r  t o  t h e  extensive changes t o  t h e  

p i l o t  p l a n t ,  work w a s  done onAthe kludge of the  

neu t r a l i za t ion  and p r e c i p i t a t i o n  of t h e  

of 1,000 gal lons f o r  t M s  concentrated waste a t  20 t o  30 gallofis for each 

cycle,  some permanent d i sposa l  was necessary. Various proportions of sand 

and cement, and cement a lone,  were mixed with this sludge on a laboratory 

sca le ,  allowed t o  cure and then leached i n  t a p  water t o  d e t e d n e  how well  
, 

this waste WBS f ixed  i n  the  concrete. 

Resul ts  of these  t e s t s  indicat,ed t h a t  a c t i v i t y ,  e spec ia l ly  strontium, 

would leach out i n  water a t  5 t o  lO%%ver extended periods of t h e  but the 
a 

y; ;5.#*1> 

f a c t o r  of s a fe ty  of t h i s  method i n  a s t e e l  o i l  drum deposited i n  our des igmted .  

hot dumps over wet o r  vacuum dr i ed  sludge i s  considerable. 





- 9 -  

The cancrete platform, crane and s t i r r i n g  device j u s t  outs ide t h e  

f i l t e r  bui lding was incowora ted  i n  t h e  remodeling program and put i n t o  

operat ion during t h i s  year. 

z--/r. j I n  prac t ice ,  25 t o  35 gallons of spent regenerzte sludge i s  p p e d  
--:-A- 

t o  a steel drum d w r e  t h e  s t i r r i n g  p d 4 1 e  i s  lowered i n t o  place & a-& 

r a t i o  of een:c,rk nixed i n t o  the  waste. Hot dunp d isposa l  i s  made of b a r r e l s  

and contents  i n  a n a t t e r  of hours as set-up time i s  rapid.  

Emergency Measures: 

Throughout t he  year  treatment h a s  been necassary f o r  discharge due 

t o  space requirements i n  the tank firm, where a s a t i s f a c t o r y  e f f luen t  could 

not be maintained. Early i n  t h e  year operated when ex- 

tens ive  .changes were being nade. __________-. - .  . -... -/- . -. -. - -  .. 

required on s t a r t i n g  UF t h e  remodeled p lan t .  Operatiom were necessary 

un t i l  July, csing f r e s h l y  mixed wastes a t  t imes which concentrated gamma 

enitters i n  t h e  r e s i n  c o l m s  and subjected operat ing persorinel t o  ex- 

posures i n  excess of 500 mr/hr. through lead  shielding.  lit thi's time 

s torage space f o r  noma1 requirenents were estimated a t  four  months. 

T h i s  was short- l ived with a general Ten S i t e  clean-cp and a breakdown of 

t he  r ec i r cu lz t ing  system f o r  t h e  a i r  f i l t e r s , n e c e s s i t a t i n g  the  use of t a p  

ha t e r  f o r  t h e  a i r  f i l t e r s  kifiich added t o  t h e  waste volunre. 

Further  d i f f i c u l t i e s  cawed by a partial s p i l l  of  a lmthanum source 

w i t h  excessive washings produced excessive quan t i t i e s  of lrhotlr wastes t o  

the  tank farm. Fa i lu re  of the  r e c i r c u l a t i n g  pump was followed by break- 

down of t h e  t r a n s f e r  pumping system, a l l  i n  a .high rad ia t ion  environment, 
I 

f i v k G i r e p a i r s  H p m k  prohibi t ive.  Auxiliary pumps a t  grour,:! l e v e l  were  

put i n t o  operation x f o r  -waste t r a n s f e r  and a tenporary connection made 

*so t he  sm.p punp i n s t a l l e d  i n  T-6 could be used both f o r  t h e  ion  columns 
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and the  a i r  f i l t e r s .  Svaporation lo s ses  i n  t h e  a i r  f i l t e r s  were i n s u f f i c i e n t  

t o  balance high flows so t r ea lxen t  of high gamma wzstes was necessary. 

To reduce high gaEma r ad ia t ion  z t  the  exchange colunps,qnd +lso t he  
I &, c& p rt C !  I -fa?:--.. , j  k ..--, __cIP--. 

t o t a l  nuclides t o  remove, a batch tre+tment. method m s  used in-T-6 f o r  . I . 
50,Oc\,O S l l o n s .  

siphoned t o  the  tank. 

pxmp: Surpris ing a c t i v i t y  reduction! were rea l ized  from d,&X?-to BMB, 

crJVL$l\ym\ . I '  o f  ea-+-, I-., I !"!GL. r s ~ ~ , " ~ L m . & k a + ~  , &.L cdc ,  :4Pd!; 
Chemicals weke r ixed i n  55-galloz s t e e l  drums and A 

Mixing i n  the  tank w a s  accomplished by an auxiliary 
/ O O , ~ O ~  +e 

L; k.eL.9 

GOOD 

lW+33@ Sludge from t h i s  temporary p r sc ip i t a t ion  process 

is ,  of course, i n  t h e  tanks.  An addi t iona l .  tank Was t r ea t ed  i n  t,h5s- 

manner and t r acs fe r r ed  t o  T-6 f o r  i o n  exchange treatment. 

T h i s  type of treatment cannot be continued as a rou t i ce  procedure 

due t o  sludge build-up i n  t h e  tanks.  However, it h a s  been necessary t o  

pre- t reat  100,000 gallons i n ' t h i s  Farmer during t h e  last quar te r  of 1957,. 

with every ind ica t ion  ofnan add i t iona l  tank in -  early '58. 

mated expansion of ?en S i t e  f a c i l i t i e s ,  a cont imous chemical p r e c i a t a t i o n  

plant  followed by ion  exchange col-mns of increased capaci ty  seems in-  

s ; ~ ;  \r-.. Yrsc? m d  + 
With an esti- 

. 
ev i t ab le .  



I 
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lyses  of g vasfe  froni 

ReviewedILa b Cwrisd 

n i n d w t r i s l  operation at  

% % I  Los Almos, Xew Kexico, show t h a t  it contains  3A 140 ,La  140 , SrEp, Sr , Y 
i n ' v a r i a b l e  a ~ o m < ~ ,  as w e l l  as m a l l  q .uent i t ies  of 3ulo6, end bs137. I n i t i a l l y  

140 14G 
BE and La a r e  t h e  csjor .sources  of r a d i o a c t i v i t y  and other  i so to2es  were 

thought t o  be cresent  i n  i n s i p i f i c a n t  c o x e n t r a t i o n s .  Storege f a c i l i t i e s ,  

d e s i p e d  t o  ?errnit s u b s t a n t i a l l y  complete decey of t h e  barim and lenthaqclm 

isotopes, were i n s t a l l e d  as t h e  only t ree5zent  f a c i l i t y .  In  operation it was 

. found t h a t  long-live6 isotoBes,  pa r t i cu la r ly  SrW, remained i n  .ob j ec t ionsble  

anouqts. Sup;ole-,entary t r e a t = n t  f o r  relroval o f  Strontiun: becme necessary. 

Ex..erimental work t o  deternine the most s a t i s f a c t o r y  and p r a c t i c a l  

eetcod o f '  t r e a t z e n t  was undertaken. Goprecipitation H by chemical gethods 

was found t o  be inadequate because resiOual a c t i v i t i e e  uere well above c u r r m t  

maximum permissible concentrat ions i n  water. 

Kost e f f i c i e n t  removd w a s  obtsined 5y a ca t ion  exchmge r e s i n  i n  t h e  

ac id  cyc ls  snd a treatment p lan t ,  based on %his ?rocem, UPS 6esigned and con- 

s t ruc ted .  Provision f o r  regenerat ion o? t he  r e s i n  c a l m  and *taatzent  of t h e  

saent regeneraqt was made in,desigp. 
$&c . 

Operation on a plant s ca l e  has ind ica ted  that  a.1 e f f luen t  of s a t i s f a c t o r y  

q u a l i t y  l o r  discharge can be obfaigea witk in  reasona3le l i m i t s  of raw wes+,e a c t i v i t y .  

Rowever, r i g i d  c o s t r o l  of storage f a c i l i t y  opsrat ion i s  e s s e n t i e l  t o  e f f i c i e n t  

r e s i n  c o l u m  operation. Excessive increases  in raw w a s t e  a c t i v i t y  r e s u l t  i n  

unsa t i s fac tory  sff luent Gusl i ty  and low volums production. 
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TREATl4B-T OF W A S T a  CONTAINNG RADIOACTIVE SARIUX,LKTHANUM, STRONTIUM AND XTTRIUM 

Type of Re9iation Iialf.-Lifs of 
Parent Blemnt 

Beta and G m  12.e days 

EiiRODUCT 103 

One of the  waetes produced by a major opera t ing  unit of t h e  Los Alamos 
140 140 89 90 

Bcient i f ic  Laboratory contains  va r i ab le  amounts of aa , La , Sr  , Sr- , 
Y90 and small q u a n t i t i e s  of Ru 

these isotopes a r t  shown in t h e  f o l ~ o w i c g  t abu la t ion ;  

106 
and CsU7. S igni f icant  c h a r a c t e r i s t i c s  of 

Maximum Perni  8s i b le .  
Concentrat: 

2.0 x 10 fl  

rG/C/HL 3 

Ieo t  ope 

B a  plum: La 

Sr 

SrFO plus  Y 

Ru plus-Rh 

~ ~ ‘ ~ 7 p l u s  0a 137 

439 

90 

106 106 

9.0 ciaye 

25.0 years: 

7.0 x 10-5 

8.0 x.. 

Bbt a 

Beta 

Beta and Gpnma 

Beta and G a m a  

la@ year 0. 1 

37.0 years  ‘1.5 % . l o 3  

140 140 
I n i t i a l l y  Ba and La are the primary sources of  r e d i o a c t i v i t y  i n  

the waete-and concentrations of other  elements were o r ig ina l ly  thought t o  be 

i n e i p i f i c a n t .  Since t h e  v o l m e  of waste  produced ia- r e l a t i v e l y  slcall (1,000 t o  

3,000 gal/day) and the half- l ives  of the p r i n c i M 1  sources of rad, : a t ion  corn- 

para t ive ly  short  ,provision of adequate s torage  fac i l i t i es  was considered a 

s a t i s f a c t o r y  m t h o d  of disposal.  A series of four  s torage tanka, designed t o  

t ine  140 and La-. , provide s u f f i c i e n t  r e t en t ion  f o r  s u b s t a n t i a l l y  cornplate decay of 

w a s  installed. 

In prac t ice  it w a s  found t h a t  proper se r ia l  operat ion of the s torage  

tanks did,  over a period of about s ix  nonthe, subs t an t i a l ly  e l iminate  radio- 

active Barin and I ’ a n t k - u m .  Fiowevers it a l s o  developed that concer.trations 

of other  rad ioac t ive  Isotopes were s u f f i c i e n t  t o  prevent Sa t i s f ac to ry  f ina l  

disposal.  

After  . st orags- s p s  because of it 8.- long helf -1if e and very low mu- 





imm permissible concentrat ion (E) i n  water, i s  the c r i t i c a l  component. It 

may represent  more than 50% of the t o t a l  r e s idua l  a c t i v i t y  i n  waste s to red  l o r  

severa l  months and i t s  

s a t i s f a c t o r y  discharge t o  %he interdt tent>streams in t h i s -  area-. 

concentrat ion is much greeter than  the XFT for 
. . -  

Although t.he concentrat ion of long-lived i so topes  iri t h e  fresh whste i s  

low, both concentrat ion a n d  r e l a t i v e :  r ad ioac t iv i ty  i s  increased by re-use of  

t h e  waste i n  an air  c1eanir.g system and by o ther  heavy evaporation loeses  

during the s torage period. Eowever, afier s u i t a b l e  storagm:, none of t h e  radio- 

a c t i v e  materials shown i n  the analyses  o f  Table I1 are comparable i n  significance 

t o  S r m  because of low concentration, Hgh NPC, shor t  half-life or  a favorable: 

1 

conbination of t hese  f ac to r s .  

These condi t ions ind ica ted  the necess i ty  f o r  supplementary treatment', 

p a r t i c u l a r l y  f o r  removal of Sr?, p r i o r  t o  final discharge of the waste. 





(3 1 
m m s z  O F - T ~  STUDY 

The objec t ive  of the  work regorted#'herein was t o  develope.and operate 

8. practi 'cal nethod of treatmemt..of the s tored  waste which would producei an 

o f f  luent  of acceptable q u a l i t y  f o r  discharge,  by current  standardm (l),  and 

ef fec t ive ly  concentrate  hazardous rad ioac t ive  loaterials for safer and mere 

economical permamnt s torage.  

A . Composition of Waste: 

I n  order t o  d e t e r d n e  the  waste cha rec t e r i s t i c s=w~i . cb  would govern the 

e f f i c i ency  of treatment processbs, per iodic  complete mineral and radiochemical 

analyses  are run. Several  t y p i c a l  analyses  of waste s tored  f o r  l a r i o u s  periods 

of t i m e  a r e  shown i n  Table  11. The f'resh waste is highly rad ioec t ive  and a 

d e f i n i t e l y  hazardous material t o  handle ,par t icu lar ly  because of t h e  high 

proport ion of gama rad ia t ion .  For that reason preliminary work w a s  d i rec ted  

toward treetment methods t o  supplement s torage i  

A very high p r c e n t e g e  of the to ta l - in i t ia l  a c t i v i t y  of the  weste, 
140 inc luding  most .of i t s  gama r ad ia t i cn ,  is due t o  Ba14'and L;a 

of s torege  ere indicated by t h e  analyses end by considerat ion of the char- 

a c t e r i s t i c s  of these isotopes.  A s torage  period of about six months represents -  

14 "half-l ives" of Ba 

. rhe effects 
r a d i  o c hemic a 1 

I\ 

140 
and a reduct ion of i n i t i a l  a c t i v i t y  by a fac tor  of 

about 16,500 would be expected over that period, In nea r ly  every castra reduct ion 

of that order  would bring Ba14' L a  

these isotopes. in  water. Very high i n i t i a l  concentrati tme would, of m u r s e ,  

140 concsnt rat i on8 
A w e l l - .  w i t h i n .  t h e  W C  ( 4 , h O  d/m/ml) f o r  

' 

r e q u i r e  longer periods of s'Yorage; The analyses ir .dicate that. s torage a lone  

provides adequate t r ee t3en t  f o r  t h e s e  isotopes.  

On t h e  other  hand, t h e  half-l ife (9 days) of S r  89 represents  an expected 

decay t o  

a c t i v i t y  

a f f e c t e d  

about one tenth i ts  i n i t i a l  a c t i v i t y  i n  a six month s torage period. The 
90 106 

of  t h e  long l i ved  i so topes ,  S r  ,Ru and C s U 7 ,  would not  be s u b s t a n t i a l l y  

during that period. Srg0is p a r t i c u l a r l y  c r i t i ca l  because of its very low 



c 



NPC i n  water. This c h a r a c t e r i s t i c  i s  p a r t i c u l a r l y  inportant:. i n  t h i s  case  becausE 

no appreciable  d i l u t i o n  can be expected at t h e  point of  discharge. It i s  obvious. 

90 from, t h e  analyses  that no reasonable period of s torage would reduce Sr  con- 

cent ra t ione  t o  values within permissible limits : for  discharge. 

Variatioas i n  radiochemical c h a r a c t e r i s t i c s  of  wastes i n  s torage  ere 

indica ted  by Appendix A. Occasional sharp va r i a t ions  i n  pH, a c t i v i t y  and vol- 

ume i n  s torage  ind ica t e  t h a t  t h e  contents  of various tanks are acc identa l ly  

niixed during rouhine operat ion of s torage f a c i l i t i e s .  

. B. Laboratory Developnent. 

h i o r  t o  m y  attern* t o  design a f i e l d  un i t  f o r  t rea tEent  of t h i s  

waste var ious possi5le  rethods o f  t r e e t z e z t  were invest igated i n  the laboratory. 

of  r ed iosc t ive  strontium and Robert F WcCauley, e t  a1;- report  successful  r e s u l t s  

with lime-sods softening. 

chemical coagulation methods indicated t h a t ,  while high percentage removals 

Gur lnboratory experimentation w i t h  t hese  and other 

were e f fec ted ,  the q u a l i t y  of t h e  e f f luent  would not be . s a t i s f ac to ry  under 

e x i s t i n g  l o c d  condi t ions of discharge. 

Laboratory work was then di rec ted  toward t h e  p o G b i l i t y  of using ion 

exchange mater ia l s ,  t i t h e r  alone or  i n  con j m c t i o n  with chemical prec ip i ta t ion .  

Lauderdale and h o r ~ s ( ~ ) s t u d i e d  t r e a t m n t  of a solut ion of mixed f i s s i o n  products 

by an exchange uni t  cons is t ing  of' s t e e l )  wool, c lay,  ac t iva ted  carbon and a mixed 

bad of ion exchonge res ins .  They reported t h a t  t k e  quac t i ty  o f  so lu t i cn  which 

could be decontazlnated was cor;trolled by t h e  c u 8 U t y  of t h e  raw wesfe and the  

depth of t h e  r e s i n  c o l u m  and was, w i t U n  l iEits,  independen2 of rate of f l o w  

through t h e  column. They a l s o  reprjrted t k i t  %emovals before "exkiiustion' of  

t h e  r e s i n  bed were nea r ly  lOC$. I n  general ,  our laboretory work with r e s i n  

columns and t h e  spec ia l  waste under cms ide re t ion  confirmed these  conclusions. 

Iiowever, we founZ t h a t ,  wi th  highly red ioac t ive  samples of t h e  waste, ' m a r l y  

1GM" removals were m s s t i s f a c t o r y  under t h e  e x i s t i n g  conditions of disc3arge. 





( 5 )  

Ayers(')reported successful  removal of f i s s i o n  products f ro= wastes 

produced a t  t h e  Knolls Atomic Power Laboratory by ion  exchange methots. EIe 

stated t h a t  a two-bed unit '  (ca t ion  exchmge followed by anion exchange) or 

a mixed r e s i n  bed gave decontamination f a c t o r s  of 10. In  most cases  a s ing le  

cc t ion  exchege r  was sa t i s f ac to ry .  (2% exhaustion t h e  ion exchange mater ia l  

5 

was t o  be rel?roved end burned. 

Experinell*,atior. wi th  var ious com5intkicns m d  types  of ion exc3mge 

reskns develogod t h e  f ac t  t h a t  a ca t ion  cxchezge r e s in ,  in the ac id  cycla ,  

would provide an eff luent  o f  s a t i s f a c t o r y  Guality,  at  l e e s t  i:-. t r e a h e n t  of 

a raw waste of reasonably low a c t i v i t y .  Eowever, the voluue and q u a l i t y  of -. 

waste t o  %e t r e e t e d  precluted replscezent  of r e s i n  on exhaustion es eccnomicslly 

impract ical .  1% w a s  t he re fo re  necessary t o  develo?e s a t i s f a c t o r y  methods o f  

r e s i n  column regeneratim and t r ea txen t  0% spent regenerant i n  order t o  j u s t i f y  

a plant s ca l e  wit. 

A t y p i c a l  regenerat ion s tcdy inclu2ed preparetion of a n;unber of c o l m e  

of the sanie type  and volume of r e s i n ,  appl ica t ion  of  equal volumes of t h e  same 

waste t o  each, regenerat ion of  eech c o l u m  by a d i f f e ren t  metkhd and appl ica t ion  

of t h e  same waste t o  ePch colunin t o  exhaustion. A skmary  of  r e s u l t s  of 

severa l  me5hoOs of regenerat ion is shown i n  Te5le 111. It w i l l  be noted t h a t  

I! :l :, .I 

soce xethoda of regensrat ion are zuch more e f f e c t i v e  t k m .  o thers  and t h s t  no 

s ing le  mthod  is 10Cs ef fec t ive .  This  would appear t o  i nd ica t e  gradual deter-  

i o r a t i o n  of t h e  column i n  serv ice  even wi th  the best  ava i l ab le  Eethod of 

regeneration. P r o l i d n a r y  work ind ica t e s  t h a t  t h i s  l o s s  of capaci ty  does 

occur, though a t  a r e l a t i v e l y  slaw rate. It is believed t h a t  otker methods 

of r e g e n e r a t i m  can be Geve?o?sd which will extend t h e  useful l i f e  of  t h e  

res in .  

Sa t i s f ac to ry  t rea tEent  of spanu. regenerant demanded a method which 

would concen&&rate a naximm amount of a c t i v i t y  i n  a m i n i m u m  volume of 

sludge. A very la rge  number of  m t h o d s  of ckez ica l  t r ea txen t  were t r i e d .  

The Eost s a t i s f a c t o r y  method developed. t oda te  is a two-stage procedure 
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involving neu t r a l i za t ion  with 

recarbonation t o  a pii o? abaut 9.0 I- - m d  coagulation w i t h  pm? A?&d -- The method produces a concentrated sludge of  - 
r e l c t i v e l y  slnall v o l m e .  

Ae a r e s u l t  o f  p r e l i d n a r y  laboretory work it wes deci iad tha'. ion  

exchenga would provide a s a t i s f s c t o r y  zethod of treaLq.ent of t h e  waste a?d 

a ?lent s c a l e  u s i t  w a s  d e s i w e d  and put i n  operation. 

A- Desim. 

A flow d i a p m  of  t h e  slant i s  shown i n  Fig. 1. b s e n t i a l l y  it cmsists 

of  a rate of  flow regula tor  t o  coEtrol  flow of  weste pumped from a se lec ted  

s torage t m k ,  t:?e r e s i n  column and equipnent f o r  regenerat ion and t reat l rent  of 

spent regenerant. X water rreter has been i n s t a l l e d  an t h e  inf luent  l i n e  and 

water l eve l  cont ro l led  in f luen t  and e f f luen t  solenoid valves  prevent drainage 

o r  overflow of the reein column. The colum ccnta ins  5 cubic f e e t  of a ca t ion  

exchaqe resin over a sand arrd gavel support. It i s  normally opwated  a t  

a r a t e  of ebout 2 or 3 gal lons  per square foot per minute. Ia f luent  and 

eff luent sarrpling cocks have been provide&. 

legeneraLvion equipment includee a s t a i n l e s s  s tee l  tank f o r  mixture of 

regenerant acid. The r egene rmt  is pmped t o  tkle resin column by air yessure 

after c los ing  the ac id  i n l e t  valve. A 150 p l l o n  s t a i n l e s s  s t e e l  tank, equipped 

with a motor driven mixer, i s  provided f o r  treatnerd of spent regenerant m d  

sone wash weter ( i t s  capac i ty  i s  not s u f f i c i e n t  f o r  treatment of a l l  wash water 

andbexcess i s  returned t o  one of thenstorage tanks) .  After treatment and s e t t l i n g  
t h e  ,waste 

supernatant l iquor  is si?honed out of the  t r e a t n a n t  tank and returned t o  a waste 

s torepe  tank. Wet sludge is drained t o  a small sludge holding t e e .  F ina l  dis-  

posal of t h e  sludge i a  expected t o  be vacuum f i l t r a t i o n  with bu r i a l  of f i l t e r  

1 i cake i n  a d m p  provided f o r  c o n t a ~ m t e t i  s o l i d  materials. 

>a- Operation. 
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>a=+ d&d p a r t i c u l a r l y  in+.erest>ng i n  t h a t  t h s y  sho~:.'tha extrenelg sharp changes in 

.P i * y a d i o c h e m i c  a1 qualzcy which occur in/& raw waat e andA%& e f f e c t s  on e f f luen t  j=.* 
/.- .P 

# 

P 2' J 

of good p a l i t y  e f f luen t  was ,rodgided. Raw 

d q u a l i t y  of tho86 changee. 

i v i t y  wae tr 'eaied and a 

waste s c t i v i t g  inCreest6 -'&ar?ly azr ing  ~1yi5 3 j L i t  an elf1L;ent of -fair qua l i t y  

uas---$roduced. R u n  4-.w-;s shad dowa c_u$ckly because of  poor ef$'lGent qca l i ty .  R u m  

5- t o  S s!iowEfur>hkr sharp increases  i n  raw waste hardnesa' and a c t i v i t y  and the.,-;' 

adverse ef fec t  of t hese  c h a q e e  on e f f luen t  qual i ty , - - 'volme of  e f f luent  ,produced 

o r  Soth..-.--iltl;ou& the quaC5ty of t h e  e f f luen t  _I Worn F!m e was compar&ively _-. good, 

consider ing t h e  ql;sli<y of the  r s u  waste,.,t.<e volume of waster t reated wqe so low 

4:~ 1 and 2 e. ray&asL,e of r e l a t i v e l y  low.~&t.- 
h b i w  
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The storage f a c i l i t i e s  were design:d t o  permit progressive decay of 

sho r t  h a l f - l i f e  rad ioac t ive  mbstances i n  t5e  raw waste , with one t m k  reserved 1- 

f o r  e s s e n t i a l l y  coreplete decay of such su js tances  pr ior  t o  discharge or  fu r the r  

t r e a t m n t .  Shars  i m r e s s e s  i n  a c % i v i t y  ind ica t e  an i n f l u x  of r e l a t i v e l y  fresh waste, 

which defee ts  t h e  purpoae of  s torage f a c i l i t i e s  and se r ious ly  a f f e c t s  t h e  e f f ic iency  

o f  the supplenectary ion exchmge treetment un i t .  

The operet ing r e s u l t s  s t rongly ir.dfcate t k e  nscess f ty  f o r  r i E i 2  c m t r o l  

of o?era+,ion of s tc rage  f a c i l i t i e s  i n  corrbined treatment processes of  t h i s  Pype. - ~. 

. Operating Skfety 

Radioactive contanination of' t h e  r e s i n  c o l u m  and o tke r  f a c i l i t i e s  i s  -. 

aumniarizec i n  'Table 17. The reported c o n t a d n a t i o n  is subs I, i-d-l-xa 

radiadion becaEse, i>..niescred outs ide t h e  resin.. co.T&n, vary l i t t l e  be t a  rad- 

i a t i o n  would 'pase t h e  1/& 

Alt.hough s c m  of t h e  velue 

s ign i f i can t  from t h e  E 

operat ing time / apen 

however, +t aminati on 

t h e  majbr sources of pama r ad ia t ion  are t h e  ehort  ha l f - l i f e  sal4' md La 

I 
- .~ --/- 7 

l m  container.  
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4. 
D. ODeratine Ccntrol. 

Cne o f  t h e  ~ o s t  d i f f i c u l t  problems involved in  t r e a t m n t  of t h i s  waste 

i s  t h e  development o f  t e s t s  of e f f luent  q u a l i t y  f o r  con t ro l  purposes. Beither 

1aborEtory wark nor Flant  operation hes indicated e s i p - i f i c a n t  co r re l a t i cn  

between pE change, or  har iness  and a c t i v i t y  "breakthrcugh" and f i n a l  e f f luent  

q u a l i t y  for  discharge purposes. In  most 1aborRtory exper icenta l  work t h e  

a c t i v i t y  "breakthrough" has appeered t o  eccur s h o r t l y  bafore t h e  kardness 

" b r e a k t h o  h." iiowever, e f f luen t  a c t i v i t y  has not  prove6 t o  be, et least  under 

present condi t ions,  an adequate cont ro l  t e s t  because of t k e  nlurber and var iab le  
9 

proportions of t h e  r ad ioac t ive  aubstaxces tne  g r o s s  a c t i v i t y  nay represent.  

Concentrations of %he most c r i t i c a l  e f f luen t  component, Srw, have been qu i t e  

va r i ab le ,  both in 1aborator.y and Flant operat ions,  and have shown no consis tent  

c o r r e l a t i o n  with any rou t ine  cont ro l  test .  Wost d i r e c t  analyses f o r  SrgOkn cur- 

r en t  use are d i f f i c l ; l t  and t i m e  ccnsuning. 

Our ressarch  labora tory  i s  developing and t e s t i n g  a hodif ied procedure 

f o r  SrW determination whick appears t o  promise coneiderable saving in  ana ly t i ca l  

t i m e  without s a c r i f i c e  in  eccurecy. It i s  believed that t h i s  %est ,  combined with 

con t ro l  of s torage f a c i l i t i a a  t o  prevent r a d i c a l  chmges i n  waste que l i t y ,  w i l l  

p e r m i t .  more Sa t i s f ac to ry  con t ro l  of tre&:lr.ent i n  t h e  fu ture .  





CGNCLUSIONS 

Plant operat ions , -together w i t h  preliminary and concurrent laboratory 

expe r inen ta t im ,  eF?ear t o  j u s t i f y  %he followir-,g conclusions: 

1. The plant ce t lon  exchange column, under s a t i s f a c t o r y  oper&ing 

condi t ions,  can sup?lszent storego i n  trsatzsct of this was5e t o  sroduce 

En eff luent  of adequate quc l i t y  f o r  f i n a l  discharge. 

2. Rigid cont ro l  o f  s torege f a c i l i t i e s  t o  permit maximin decay 

of short  h a l f - l i f e  radioisotopes i n  t h e  waste i s  e s s e n t i e l  t o  e f f i c i e n t  

operation cf t h e  resin column. 

3. T'ne r e s i n  c o l m  can be s a t i s f a c t o r i l y  regenereted l o r  

codiihned use although presen', infmmation ind ica t e s  that t h e r e  i s  some 

progressive l o s s  in  exckange capacity.  

4. Spent regenerant can be conveniently t r e e t e d  t o  concentrate, 

r a d i o a c t i v i t y  i n  a r e l a t i v e l y  mal l  volume of sludge. The w e t  sludge is 

s a t i s f a c t o r i l y  conditioned f o r  fu r the r  reduct ion in  voluue 5y vacuum 

f i l t r a t i o n .  

3. Plent equi-ent beconies c o n t m b e t e d  with subs t an t i a l  

quan t i t i e s  o f  gamma r ad ia t ion  which ap?erirs t o  be due t o  mtxture of 

undeceyed 3a 
140 14C. 

and La with older s tored  waste during rout ine  oper- 

a t i c n  of s torage  f a c i l i t i e s .  Radiological hazerd t o  serscnnel  i s  re -  

duceC by the  f a c t  t h a t  l i t t l e  operat ing t i m e  i s  spent i n  the contam- 

ina*,ei! area. 

6. Cpersting cont ro l  i s  a d i f f i c u l t  problex because no 

simple cont ro l  t e s t  ap?eers t o  c o r r e l a t e  wi th  t k e  concentr&.ion o f  

t h e  =oat c r i t i c a l  rad ioac t ive  coqonen t  of t h e  e f f luen t ,  Sr 90 . Con- 

raw 
f r o 1  i s  f u r t h e r  complicated by sharp changes inRwaste quality. 





Oper at  i 
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n of ','ne plant and concurrent laboratory work nav brought t o  

a t t e n t i o n  severa l  problem which deeand rev is ion  of equipsent , operat ing 

Eethods or f m t h e r  research  and devs lopsn t .  

Plant operat i ons  have c leer l y  demomtrat ed t k i t  s a t i s f a c t o r y  operat ion 

of storaEe f a c i l i t i e s  i s  Q s s e n t i a l  t o  e f f i c i en t  operat ion of t h e  ion exchenge 

uni t .  Revision of equipsent end oper9t ing methods concerned wi th  t r e n s f e r  of  

waste from one s torage tank t o  t h e  other  w i l l  be necessary t o  prevent rtzdical 

and u n p e d i c t a b l e  changes i n  raw was+,e t o  be treated by t h e  i o n  exchange uni t .  

Bforzuztion concerning lose o f  exchange capaci ty ,with continued use 

and auccessive regenerEti .ms, i s  incomplete. k'ork d i rec ted  toward deve1o;pment 

of more e f f i c i e n t  methods of regenerat ion and accurate  deternrination of ca?aci ty  

lo sees  shoulC be continued. 

Laboretory work ind ica t e s  t h a t  the Eethod of regenerant t r e a t m n t  i n  cur- 

r e n t  use i e  sa t i s fac tory .  In  p l m t  p rac t i ce  it has been somewhat less e f f i c i e n t  

and unpredictable i n  t h a t  r e l e t i v e  concentration of a c t i v i t y  i n  sludge and 

supernatent l i5cor  ~ R S  been va r i ab le  withotit apparent reascn. Rurther etudy 

d i rec ted  toward securing more uniforn: r e s u l t s  frcm treatment w i l l  be continued. 

A Sat i s fac tory  t e s t  f o r  con t ro l  of treatKent of t h i s  r&her unusual waste, 
by t h i s  
&# combination of t r s a t n e n t  processes , is  not ava i l ab le  et ?resent.  'Current 

e f f o r t  t o  CkVelOF a s impl i f ied  procedure for d e t e r d n a t i o n  of SrFo w i l l  5e con- 

t i nued  5y our research laboretcry.  
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breodng too high for direct diacharga. Accordingly, la. 

1954 an l o a  exchange plant was installed with rswertsl 

k3uboequa;rt Improvements and additions. 

The present plirmt consists 02 two cation exchange 

cwluolns containing a total of about ten cubio feet Qf 

reeia. Them are uaually.aperat8d in serh3, but may be 

operated Individually or io parallel. The pH of thm raw 

fe8d is COA%r011€2d at about 2.0 by the. autsaatic addition 

02 n i t r i c  acid. Gross B determlnatloa 18 ueed ta control 





tretitaent entailed the addltiaa o f  boa, l i s m  and a aagulsrrt 

aid, and mixing by pumping whlch roducad the activity JtrOpI 

about 0.6 y e h l  ea 5 J lom3 &al. 
l eve l  wastes I s  impossible becausse of rodiatian hazards to 

Treatment at We higher 

personnel. 

StrontluPoSl is the  critical radlolugical cornponeat of 

the plant efilueat because 02 its l o w  maximum permissible 

emmentrstion in rater. Analysea indicrrte that, with avail- 

able dllutAon w a t e r ,  affluent radicmtrontiupr levels have 

been aatiafactcmy but complete Ferrrval i t a  ta re .  

- a -  





tbs etrontfum reaains on the resin. 

Discarding resin an i n i t i a l  breakthrough w a s  considered 

hupracticzl, 2100~6, ~ B ~ B ~ O ~ J S  plant and laboratory studiors 

w e r e  devoted to OeveZaparent of satisfactory methQds r s s ln  

regeneratioa mxd treatment of spent raenexan?. 

thr c6lumns awe regenerated with 3.5 molar IZ.l#03. 

acid ir received in a Btainleea steel eank nnd rim6 rater 

A t  present, 

Spent. 

oparrtfw aquipmmxt with lead brick and occasional dimaardm 

of contaminated resin for the pratootlaa of operating personnel. 

Spsnt regenerant I s  trsatmd by neutralizing w i t h  HaOE - 

ornd adding about %11,000 ppm Of Haarc03 and 2,000 - 2,900 ppa 

OS Sr(R03)p; small amuntrr sf lime and ferric iron are added 

to iaprove coagulation. Tbe treatment result8 I n  ceatafnmnt 

of a very high peaceasage of the total  radioactivity *am the 

epent regenorant in 15 - 20 gallons of ret sludge. Suprnataat 

laquor is siphoned out of the treatment tsslkn and discharged 

to 006 of the r a w  waste meorag-9 tanks. 

sto;rsd in small hol&;Lmg taals. 

such aa mixing with cement have bean deamnotrated t o  be 

efZectiva and will be used fa the future. 

8ludgr is,. at preaeatt 

Other wthiods a9 eontainneat 

++I  

- 3 -  





I' 11-18, 1951 

The volme of r a w  sewage entering the  Centrzl Sewage 3lznt i s  now being 
d e t e z i z e d  by rec0rdir.g the  head on the  Earshall Flume ins ta l led  Freceaing 
the g r i t  chanbers. 
90' '1-notch w e i r  z t  t k e  g r i t  chanber oc t l e t  were u ~ ~ ~ c c e s s r " a 1  md. imccara te .  

Frevious methods of mezsuring the  flbw u t i l i z ing  the  

The Farsk l l  F h m e  has a 6" throat  and closely meets a l l  requirenents 
outlined i n  %ater & Se-age 3orks, Reference and Date S2itiozIr, April,  1948, 
page 2-173. Ths cc~ragraph p r o v i ~ e d  in tk.3 reTerence f o r  corn;uthg ? lox  
f r c x  head rezdings x i s  usdd. -- 

I 
I 



Central Sewage Plant Loadings 

Using a flow f igure of 10,OOO gallons of laundry waste per day (which 
should be on the safe  side), the  da i ly  flow t o  the central  plant would be 
as fallows: 

Feed Time Flow - Gallons Loadinn 

B a W  8 A M - 5 p M  225,000 1.745' mg/acre/day 
8 A M - 5 P M  10,000 0.075. mg/acre/day bdv 

Raw 275,000 
I f);/20,000 ?Recirculation 1 

\- L - 9  .; L s p r (  - C-A,V . \- 0 

. PILlyT PLANT FILTER LOADIh'GS 

Feed Time Flow (ml/mi.n.) Loading 

Raw 8 f i i - 5 P E  278 1.745 mg/acre/day 
Iaundry % A M  - 5 PM 12 0. W5 mg/acre/day 

1.29 mg/acre/day 
.w 934 2 10 mg/acre(day 

Ran 
Recirculation 

No Laundry waste is f e z  
However, the  semge feed and recirculation a r e  the same as on other 

P 5 F X - 8 A M  206 
8 MJ! - 8 AH ,fP 

L u y !  i r  Y 5 - 8 Htl  n - -7 .++2 
These a re  the  loadings f o r  Monday thru  Saturday. 

on Sunday. 
days 

The p i lo t  plant t r i ck l ing  f i l t e r  i s  22" i n  diameter or 2.64 Sqm f t .  i n  area. 

A loading of 50 ml/min. equals ( 50 ) ( 1 ) (1,440) or 19.05 gals/day. (1,OoO) (53s) 
Distributed t o  2.64 sq. f t .  , this equals (19 0 ) 43 560 or 0.3U mg/acre/day. + *  





.. . . .. 
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ReviewdLab Counsel 
Publicly yeleasable 

PP 

CENTRAL SWAGE PILOT PLANT 
June U-21, 1951 

4 ul/sz/ 

One of t h e  two new t r i c k l h g  f i l ters is being fed sewage and laundry 
waste in such dosages and proportions as t o  simulate conditions which would 
exist if the  Central Sewage Plant received a l l  the waste from the DP Laundry 
i n  addi t ion t o  i t s  usual da i ly  sewage load. 

- 
The loadings a r e  based upon t h e  flow data collected during the past few 

weeks a t  the  Sewage Plant and t h e  Laundry. 

. Data on Central Plant 

. Gallons 
sAN-5m a m - a k x  

Ran Sewage Received 225,000 500,000 

Recirculation - One 500 gpm. pump or '720,000 gallons/day. 

- By measurements on t h e  90' weir, 900,000 gallons per 
day was estimated. 

F i l t e r  - Minimum depth = 6 f t .  - 140 f e e t  i n  diameter or 15,370 sq. ft.  or  0.344 acres. 



I 
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CENTRAL FILOT F I X "  
June 21-July 5, 1951 

Samples were collected on two days during this period. Two sets of 
samples a r e  collected each day; one a f t e r  t he  5:OO P.M. - 8:OO A.M. period 
during which the  f i l t e r  receives no laundry waste and one a f t e r  t h e  8:OO 
A.M. - 5:OO P.M. period during which t h e  f i l t e r s  receives laundry waste. 

The r a w  feed f r o m  5:OO P.K. - 8:oO A.W. is sewage only and shows an 
a c t i v i t y  of about 1 c/m/l, B.O.D. of 150 ppm; tu rb id i ty  of 120 ppn and 
20 pFm IHg-hT. 
150 ppn B.O.D., 150 ~ p n  tu rb id i ty ,  and 25 p p m  KHJWN. 

The raw feed from 8:OO A.X. - 5:OO F.X. has about 5 c/m/l, . 

The eff luent  samples col lected a f t e r  t he  5:OO P.N. - 8:OO A.N. period 
show l i t t l e  difference i n  count f r o m  those collected a f t e r  the 8:OO A.M. - 
5:OO P.41. period. . The a c t i v i t y  i n  these eff luent  smples is  about 5 c/m/l. 
However, t h e  data a r e  sketchy and counts a re  i n  the  range of background. 

suspended sol ids ,  h d  3 ppm N03-N. 
The eff luents  have about 10 p,an turbidi ty ,  1-20 ppn B.O.D., 10-20 p p  



Samples Were collected at 5:OO P.M., 6/19/51 and a t  8:OO A.M., 6120151. 

- 
Date Time Temp. F Sample CJH/L DosaKe ( m l / m h .  B.O.D. 

0 

388 SewageRaw - 3 0 0  

53 Recirculation - 330 
99 Semge Raw - 200 

0.8 Reeirculation - 330 
0.5 18 

6/19 5m Raw 99 
23 F i l .  Raw 

F i l .  EXf. 4 
R a w .  6/20 8AN 78 
F i l .  Xaw 
F i l .  Eff. 

LaundryRaw - l.4 

74 

1 

, 



~ 

8 am - 
5 p m  77 7 -9  8.0 72 I2 139 59 

SUMMARY 
CENTRAL PILOT PLANT 

+ June 25 - July 19, 1951 ! 

I 
ReviewWLab Counsel 

Feed ( m l / m i n )  5 day BOD NH3-N NO?-N ' r u b  e 

ec i r  
C/M/L 

et. Wf. Ii'il. E f f .  DrOy i n  H a w  Eff e Raw Eff. Raw E f f .  Sew. h d r y  
Temp pH Ppm s. s. 

F.R. S Kaw hL1. Ka w Set. U L .  Ha w p ' i l  .. hff .  Period OF 
Eff  . 

6 pm - 76 7.7 7 .9  74 7 126 13 
8 a m  

27 9 

7 4  

4 

4 

2 

2 

1.05 27 14 0.2 2.6 164 17 315 12 330 

1.16 21 8 0.1 3. , l  l.43 , 8 250 0 330 

I 

. .  



ReviewdLab Counsel 

Attempts were made to i n s t a l l  6 Fox5oro head recorder 
on the 90' weir a t  the  g r i t  chamber oa t le t .  The objective 
Was t o  msasure t h e  q iz3 t i ty  or" xw se+.Ege er.terLr,g t h e  p k c t .  
However, s i m e  recirculacion of fiiial a f f iue r t  is practiced 
with returr. 5eiEg at t h e  g r i t  cnanber i n l e t ,  the maswixents 
at t h e  weir inchded  r=w plus r e c i r c u h t i o c .  Ihe t o  this m-12 
otner mechar,icsl d i f f i cx l t i e s ,  no acc i ra tz  r e s u l t s  were ob- 
ta ined t h i s  week. 

The F a r s h a l l  Flux?, i n s t a l l ed  a t  tne plant fo r  neasuring 
the r s w  sewage flow, w2s out of operation. It has ,-e;;aired 
end gave t 3 e  f o l l o w i q  data +tic:.? shouid c e  accurste.-. 

f- 

. C r !  
V* Flow - Gallons I "  $ 5  

#I c 4 f Daf e Day 82m - $ a m  
p9 

39 Yed . 150,000 

31 Thurs 205, COO 

1 F r i .  125,900 

2 Sat. 135,000 

r, ?Ion. 2c;5,s30 
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Pubiiciv Reieasable 
4 J.t@ 

CaTRAL PILOT PUNT'  ' 
June 2l-Jul.y 5, 1951 

Samplas ware collected on two daps durin& th i s  period. Two eats  of 
samples are collec3,ed each day; one after the 5:OO P.M. - 8:OO A.M. period 
during which the fi lter receives no laundry mate and OAS after the 8:OO 
A.M. - 5:OO P.M. period during which the filters recelves laundry waste. 

The raw feed f r o m  5:OO P.M. - 8:OO A.M. i s  sgwage only and shows an 

The raw feed from e:GO A.H. - 5:W ?.E. has about 5 c/m/i, 
activity of about 1 c/m/l, B.O.D. of 150 ppm, turbidity of 120 ppn and 
23 p~;m KH3-x. 
150 ppn 5.O.D., 150 pjm turbidity, and 25 ppm Mi~ox. 

The effluent safnples collected af ter  the 5:oO P.31. - 8:OO A.M. period 
show l i t t l e  difference i n  count from those collected after the 8100 A*# .  - 
5:oO P.W. period. 
However, the data are sketchy and counts are i n  th3 range of background. 

The a c t i v i t y  i n  these effluent samples is'about 5 &/lo 

I 

The effluents have abut  10 ppn turbidity, 1-20 ppn B.O.D., 10-20 ppn 
suspended solids, and 3 FW EO3-N. 

I 



C?iXTii!!4L SEXAGZ ?LAN? 
June 6-11, 1951 
June 11-18, 1951 

The volume of raw sewzge entering t h e  Csntral  Sewage Plant i s  now being 

Previous methods of measuring t h e  flow u t i l i z i n g  the 90° 

- .  

determined by recording t h e  h s d  on the  Parshall Flume ins ta l led  preceding 
t h e  g r i t  chambers. 
V-notch weir a t  the g r i t  chamber out le t  were unsuccessful and inaccurate. 

The Farshal l  F l m e  hzs a 6" th roa t  and closely meets a l l  requirements 
outlined i n  Water  & Sewzge k!orks, Reference and Data Zdition", April ,  1948, 
p2ge rL173. 
from head readings was used. 

The nomogrzph provided I n  this reference f o r  c0mputir.g flow 

Flow - Gallons 
DATE - DAY 8 A X - 5 M  8 A M - 8 A M  - 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15  
16 
17 
18 

Wed. 
T h u s  . 
F A .  
Sat. 
Sun. 
Mon . 
Tues . 
Wed. 
Thurs 
FA. 
Sat . 
Sun. 
Mono 

44l,OOO 
514,000 
505,000 
466,000 
420,000 
547 , 000 
599,000 
579 , 000 
561,000 
528,000 
520,000 
481,000 
568,000 

The measurement of these flows hks been discontinued. 



One of the taro naw tr ickl ing filters I s  being fed sewage and laundry 
waste i n  such dosages and proportions aa to simulete conditions which +uld 
e x i s t  if the Central Sewage Flant received all the waste f r o m  the DP Laundry 
i n  addition t o  its usual daily seuage 1-d. 

The loadings are based uFon the flow data collected during the past f e w  
weeks at the Swage P h n t  and t h e  Laundry. 

Data on Central Plant 

Recirculation - One 500 gpn.  pump o r  720,000 gallons/day. 

' - By measurements on the 90' weir, 900,XlO gallons per 
day was estimated. 

Filter - Ninimum depth = 6 ft. - 4 0  feet  in d h s t s r  or 15,370 sq. -ft. or 0.344 acrea. 



Atteqts  were made to i n s t a l l  a Poxboro head recorder 
The objective on the 90' weir at  tha  g r i t  cbanbar outlet.  

was to neaswe the quant i ty  0.f r a w  sewage sntcrhg the plznt. 
Howevsr, since recirculation of finai afflusnt is practiced 
with rsturn being at the gri t  charcber i n l e t ,  the naasurenents 
a t  the weir included r m  plus recirculation. D u e  to this and 
othsr mechanical d i f f i cu l t i e s ,  no accurate resul ts  were ob- 
tained this week. 

the 
and 

The Parshall PluTe, instal led a t  the plant for measuring 
r a w  sewage flow, was out of operation. It was repired \ >- .s. gave the following data which should be accurate. 

\ &- @.@- i 

Date Day 

30 ved. 150 , 000 
31 Thurs . 205,000 

1 Pri. 

2 Sat . 
3 sur,. 135,000 

4 Xon . 205,000 
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I' 11-18, 1951 

The vo lme  of r a w  sewage enter i rg  t h e  Central Sehage i k n t  i s  'now being 
determiced by recomiicg t:?e head on the  Farsb2ll  Flume ins ta l led  5receai.W 
the g r i t  cbnbers .  
90 V-notch w e i r  2% tke  grit chamber ou t l e t  were ~ ~ s u c z e s s r " u 1  zr~d imccurate .  

Frevious nethods of measwing the  f l a w  u t i l i z ing  t h e  
0 

The Fars'hall F1ur;l.e ?as a 6" throat  mid closely Iceets a l l  requiremnt$ 
outxned  i n  il?t'ai;er h Se-iege Yorks, 2eference ar.5 gat= E;diticnil, XFril, 1948, 
psge R-173. The no;r;ograph provi2ed in this rezerence f o r  computhg flow 
froiz head rezdicgs hzs used. -- 



Central Sewage Plant Loadings 

Using a flow f igure of 10,OOO gallons of laundry waste per day (which 
should be on the safe  side), the da i ly  flow t o  the central  plant would' be 
as follows: 

PILOT PLANT FILTER UADINGS 

Feed Time F l a w  (ml/nin.) Loading 

Raw . S M - 5 r n  278 1.745 mg/acre/day 
Laundry 8 A M - 5 P M  I2 0.375 mg/acre/day 

1.29 mg/acre/daJr . Ran 3 PI4 - 8 AM 206 
2 . 10 mg/acre/day Recirculation 

P 

-7 In&f../;r 
8 AH - 8 AM +334 

L u n  i r y  5 ?1c! - Q Hiv 0 

p 

These a re  the  loadings fo r  Monday thru  Saturday. No Laundry waste 1s f e  
on Sunday. However, the  sewage feed and recirculation a r e  the  same as on other 

The p i lo t  plant t r ick l ing  f i l t e r  i s  22" i n  diameter o r  2.64 sq. f t .  i n  area. 







CENTRAL SWAGE PILOT PIANT 
June U-21, 1951 

4 p , f v  

One of the two  new tric-g f i l t e r s  i s  behg  fed sewage and laundry 
waste i n  such dosages and proportions as t o  simulate conditions whieh would. i 

! 
t exist if the  Central Sewage Flant received all t he  waste fmm the DP Laundrg 

i n  addition t o  its usual da i ly  sewage load. 
- 

L 
j. The loadings are based upon t he  flow data collected during the  past f e w  

weeks a t  the  Sewage Plant and the Laundry. 

Data on Central Plant 

Gallons 
8 i W - 5 P M  8 A M - 8 A N  

Raw Sewage Received 225,000 - 5(3(3,000 

Recirculation - One 500 gpm. pump or 720,000 @llons/day. 
. .  - By measurements on t h e  90° weir, 900,000 gallons per 

day .was estimated. 
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CENTRAL PILOT FLANT 
June 21-Jul.y 5 ,  1951 

Samples were collected on two days during this period. Two sets of 
samples a r e  collected each day; one a f t e r  t h e  5:OO P.H. - 8:OO A.M. period 
during which the  f i l t e r  receives no laundry waste and one a f t e r  t h e  8:OO 
A.M. - 5:OO P.M. period during which the  f i l t e r s  receives laundry waste. 

The raw feed from 5:OO P.M. - 8:OO A.M. i s  sewage only ar.d shows an 

The raw feed from 8:oO A.H.  - 5:OO F.K. has a j o u t - 5  c/m/l, 
a c t i v i t y  of about 1 c/m/l, B.O.D. of 150 ppn, t u rb id i ty  of 120 ppm and 
20 ppm 6H -N. 
150 ppu a .O.D., 150 ppm turb id i ty ,  and 25 ppm NH3-N. 

. 

3 

The ef f luent  samples col lected a f t e r  t h e  5:OO P.#. - 8:OO A.M. period 
show l i t t l e  difference i n  count from those collected a f t e r  the 8:OO A.X. - 
5:OO POX. period. 
However, the  data  a re  sketchy and-counts a r e  i n  the  range of backgmund. 

The a c t i v i t y  in these eff luent  samples i s  about 5 c/m/l. 

The ef f luec ts  have about 10 ppm turbidi ty ,  1-20 ppm B.O.D., 10-20 ppn 
suspended so l ids ,  and 3 ppn N03-N. 



Samples were collected at 5:OO P.M., 6/19/51 and at 8:OO A.M., 6/20/51. 

Date Time Temp. F Sample C h / L  Dosage (ml/min. B.O.D. 

6/19 5m Ran 99 Sewage Raw - 300 388 
Fil. Raw 23 LaUndryRaw - u 
F i l .  9ff. 4 Secirculation - 330 53 

6/20 8AM 78 Raw Sewage Raw - 200 99 
Fil. Raw 0.8 Recirculation - 330 

74 Fil. Zff. 0. 5 18 

0 



SUMMARY 
C K N T I U ~  PLANT 

, June 25 - July 19, 1951 

f?eviewecYLab Counsel 

'Pcmp 
Feriod OF 

8 am - 
5m 

EPP. 

1.05 27 14 0.2 2.6 164 17 315 12 330 77 7.3 8.0 72 12, 139 .59 27 9 4 2 

76 7.7 7.9 74 7 126 13 7 4  4 2 1.16 21 8 0.1 3.1 143 , 8 250 0 330 

. .  . I' 



ReviewedlLa b Counsel -&,i 
PU icly Releasable .J9' b p  

Nay 24 - 31, 1951 

A t t e p t s  w e r s  .=de t o  i n s t a l l  a Foxjoro heai recorder 
ofi the 90' weir a t  the  g r i t  ciiiizber.oatlet. The cb2ecltive 
~ 2 s - t ~  Eezsure t h e  q u s n t i t g  of ra-x se:zzge antering t h e  plznt. 
However, s icce r e c i r c u h t i o n  of fi:ial tfficect i s  Fracticed 
with retu-2 being st t he  g r i t  chaniber i n l e t ,  the zieas-urenects 
a t  t h e  weir included r a w  plus r ec i r cuh t ion .  Due t o  t k i s  zrd 
other  nech=ical dif  f i c .d t ies ,  EO accilrate r e s u l t s  were cb- 
ta ined thLs week. 

The Farsh=allFlw.e, i n s t s l l ed  at, the piant for  measuring 
the raw sewage f low,  PES out of operation. It bas repzired 
and gave the follo-Ang dats  w:hich s:muld be accurate.-.. 

% .  1' 

Xed. 150, GOO 

31 Thurs 205, CO3 

1 F r i .  l2:,000 

2 Sat.  

3 Sun. 

4 Xon . 235,000 
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CE2iTRAL PILOT FLBNT' ' ' 
June 21JLl.y 5, 1951 

Samples were collected on two daps durin8 t h i s  period. 'pwo sets of 
samples are collected each day; one after the 5:OO P.M. - 8:OO A.H. period 
during which the filter recelves no laundry uaste and one after the 8:OO 
A.H. - 5:OO POX. period during which the filters receives laundry.waete. 

The raw feed f r o m  5:OO P.M. - 8:OO A..H. i s  sewage only and shows .an 

The raw feed from 8:GO A . K .  - 5:Od 2.H. has about 5 c/m/l, 
act id ty  of about 1 c/m/l, B.O.D. of 150 p p ,  turbidi ty  of 320 ppn and 
2a p~ KH3-N. 
150 ppn B,O.D. ,  150 p p  turbidity, and 25 ppn KH3-'* 

The effluent smples  collected after the 5:OO P.M. - 8:OO A.M. period 
show l i t t l e  difference i n  count from those collected after the 8100 A.M. - 
5:oO P.H. Feriod. 
However, the data are sketchy and counts are i n  ths range of .background. 

The a c t i v i t y  in these effluent mmples i s  about 5 c/m/l. 

The efflueats have about 10 ppn turbidity, 1-20 pap B.O.D., 10-20 ppn 
sGpended solids,  knq 3 Fpm N O J - ~ .  



C4UTRAL SZXAGZ PU?!!T 
June 6-11, 1951 
June 11-18, 1951 

The volume of raw sewage entering t h e  Csntral  Sewage Plant i s  now being 

Previous methods of measuring t h e  flow u t i l i z i n g  the 90° 
determined Sy recording t h e  head on the  Parshal l  Flume ins tz l led  preceding 
t h e  grit chaabers. 
V-notch weir a t  the g r i t  chamber out le t  were unsuccessful and inaccurate. 

The Parshal l  Flume has a 6" th roa t  and closely meets a l l  requirements 
outlined i n  Water  & Sewage Yorks, Reference and Data a i t i o n " ,  April, 1948, 
page rL173. 
from head readings was used. 

The nomogrzph provided In this reference f o r  computing flow 

DAY - 
6 
7 
8 
9 
10 
11 
I 2  
13 
14 
15  
16 
17 
18 

Ned. 
T h u s .  
F r i .  
Sat. 
Sun. 
Mono 
Tues . 
Wed. 
T h u s  
Fri. 
Sat. 
sun. 
Mon . 

441,000 
5Uc,000 
505 p 000 

420,000 
547 , 000 
599 , 000 
579 9 000 
561,000 
528 , 000 
520,000 
481 , 000 
568,000 

466,000 

The measurement of these flows hhs been discontinued. 



CmTRAL SZWAGIZ PILOT PUNT 
June 14-21, 1951 

_ .  

One of the two n w  tr ickl ing  filters is being fed sewage a& laundry 
waste in such dosages and proportions as t o  simulete conditfons which -mi!.d 
exist if the Central Sewage Plant received all the waste f r o m  the DP Laundry 
i n  addition to  its usual daily sewage load. 

The loadings are based upon the flow data collected during the past f e w  
week3 a t  the Sewage Plant and the  Laundry. 

Data on Central Plant  

Recirculation - One 500 g ~ m .  pump o r  720,000 gallons/doy. 

I' - By measuremants on the  90" weir, 9c0,000 gallons Per 
day was estimated. . 

. Filter - Minimum depth = 6 ft. - l.40 feet in diameter or 15,370 sq. .ft. or 0.344 acres. 



Attempts were made to install a Foxboro head recordar 
The objective on the 90' weir zt tha grit chanbsr ogtlet.  

was to  aeasure t h e  q u a n t i t y  of raw sewzge snterizg'the p b n t .  
However, since recirculation of f.inai sff lusct i s  Sracticed 
with retilrn being at  t h e  grit chamber in le t ,  the rnsasurenents 
a t  the weir included rsw.plus recirculation. Due to t h i s  and 
other m c k n i c a l  d i f f i c u l t i e s ,  no accurate results wercs ob- 
taiced this week. 

. The Parshall Flme, h s t a l l e d  at the plant for measuring 
\ .i- 
I :  

the r a w  sewage flow, w.=s out of operation. It was rqaired 
and gave $he folla..dng data which should be accurate. /'. . 

Flow - Gallons 
Date Day 8 z n  - 8am 

30 wed. 150 

31 Thura. 205,000 

1 Fri. 1 2 5  ,Ooo 

2 Sat. 180,000 

3 sun. 135,000 

4 Non. 20 5 , 000 
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INCINERATOR FOR SOLID COMBUSTIBLE WASTES 
CONTAINING LOW-LEVEL RADIOACTIVITY ' 

R. C. Carey' and C. H. Schwartz3 

WIXODGCTION AND SUMMARY 

Anticipat in-g t h e  need f o r  convenient,  economical, and s a f e  means fo r  
d i spos ing  of  combustible wastes contaminated wi th  low- l e v e l  a c t i v i t y ,  i n  con- 
nec t ion  wi th  p r i v a t e  and i n s t i t u t i o n a l  uses of rad io iso topes ,  t he  Atomic 
Energy Commission (AEc) has  provided t h e  Bureau of Mines with funds t o  develop 
an i n c i n e r a t o r  f o r  t h i s  purpose. 

A pro to type  i n c i n e r a t o r ,  designated h e r e a f t e r  as BOMAEC-30, w a s  designed, 
cons t ruc ted ,  and t e s t e d ,  based on fundamental and app l i ed  research  inves t iga-  
t i o n s  of the  combustion c h a r a c t e r i s t i c s  of rubbish and sawdust, which w i l l  
comprise the  bulk of contaminated wastes. No rad io i so topes  were used i n  the- 
tests; ' the  o b j e c t i v e  w a s  t o  remove as much p a r t i c u l a t e  mat te r  from the  prod- 
u c t s  of combustion as poss ib l e .  The pr-ototype u n i t  w a s  designed t o  burn '30 
pounds p e r  hour, us ing  100 percent  o v e r f i r e  a i r  admit ted t a n g e n t i a l l y  i n  an 
all-metal, c y l i n d r i c a l  combus t i o n  chamber. 
of s p e c i a l  f a b r i c  bags and abso lu te  f i l t e r s .  

* 
The gas- c leaning  sys tern cons i s t ed  

The r e s u l t s  of t h e  t e s t s  i nd ica t ed  s a t i s f a c t o r y  combustion and the  
removal of p a r t i c u l a t e  ma t t e r .  The experimental  d a t a  w i l l  be -given i n  summary 
form showing t y p i c a l  performance c h a r a c t e r i s t i c s  of  t he  i n c i n e r a t o r .  Deta i led  
drawings a r e  included i n  t h i s  r epor t ,  fo r  t he  use of anyone d e s i r i n g  t o  con- 
s t r u c t  an i n c i n e r a t o r  of t h i s  type. 
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p: i 
ii' ! t h e  Harvard school  of  Pub l i c  Health, i n  connect ion wi th  t h e  gas-cleaning 

phases  of t h e  p r o j e c t .  

BACKGROUND 

Since  the  e a r l y  s t a g e s  .of development i n  r ad io i so topes  research  by p r i -  
v a t e  and pub l i c  o rgan iza t ions ,  the  AEC has  been seeking  a means of  d i spos ing  
o f  waste materials contaminated with l o w l e v e l  r a d i o a c t i v i t y .  
w a s  considered f o r  d i s p o s a l  of s o l i d  combustible r a d i o a c t i v e  wastes .  
a s o l i d  res idue ,  l a r g e l y  ash,  r e s u l t s  from i n c i n e r a t i o n ,  i t  i s  one- twent ie th  
t o  one-tenth the  volume of tne  o r i g i n a l  waste; t he re fo re ,  i t  i s  b e t t e r  s u i t e d  
t o  u l t i m a t e  d isposa l ,  by b u r i a l  or o the r  p re sc r ibed  means. 

Inc ine ra t ion  
Although 

I n c i n e r a t i o n  i s  a combus t i o n  process .  However, u n l i k e  convent ional  com- 
b u s t i o n  equipment, where a f u e l  of nominally uniform kind  and q u a l i t y  usua l ly  
i s  burned, an  i n c i n e r a t o r  g e n e r a l l y  receives a f u e l  t h a t  v a r i e s  i n  kind, qual-  
i t y ,  and q u a n t i t y  dur ing  any given burning per iod .  These condi t ions  make i t  
d i f f i c u l t  t o  ob ta in  s a t i s f a c t o r y  performance wi th  r ega rd  t o  the  d ischarge  o f  
smoke, tars, s o l i d s ,  and malodorous c o n s t i t u e n t s  from the  combustion chamber, 
excess ive  amounts 6.f which are evidence both of  poor combustion e f f i c i e n c y  and 
inadequate  r e t e n t i o n  of unburned s o l i d s .  on t h e  g r a t e .  
. 

It w a s  wi th  t h e  o b j e c t i v e  of  developing and des igning  an i n c i n e r a t o r  wi th  
accep tab le  performance c h a r a c t e r i s t i c s  t h a t  t h e  AEC. provided funds f o r  the  
Bureau of Mines t o  undertake t h e  i n v e s t i g a t i o n .  ,--, 

L j  

Recommendations wi th  r e s p e c t  t o  pe rmis s ib l e  concent ra t ions  of rad io iso-  
- topes  are given i n  Handbook No. 69;  "Maximum Permiss ib le  Body Burdens and 

Maximum Permiss ib le  Concentrat ions of Radionucl ides  i n  A i r  and i n  Water f o r  
Occupat ional  Exposure," by Nat iona l  Bureau of Standards.  

GENERAL DESIGN FEATURES OF BOMAEC-30 

The gene ra l  p r i n c i p l e  of  t h e  i n c i n e r a t o r  i s  t o  supply a l l  t h e  a i r  needed . 

- f o r  combustion above t h e  burning charge,  through t a n g e n t i a l  po r t s ,  i n  an a l l -  .i 

metal c y l i n d r i c a l  combustion chamber, and t o  d ischarge  the products of combus- 
t i o n  through an  a x i a l l y  l o c a t e d  duc t  a t  t h e  top of  t h e  chamber. In t h i s  man- 
ner ,  t h e  gases  assume a v o r t e x  motion i n  t h e  combustion chamber which r e s u l t s  
in a h igh  r e l a t i v e  v e l o c i t y  between t h e  gases and t h e  su r face  of t h e  burning 
charge  'and promotes mixing o f  t h e  oxygen wi th  gaseous combustibles a r i s i n g  

Add i t iona l  advantages of  t h e  v o r t e x  motion of t he  gases  
are (1) b e t t e r  r e t e n t i o n  and combustion of  s o l i d s  en t r a ined  by the  gases,  
f o r  a' given upward l i n e a r  v e l o c i t y  of  t he  gases,  and (2) a preheat  o f  t he  
incoming a i r ,  as the  r e s u l t  of a downward component of the  flow c l o s e  t o  the  

. from t h e  charge.  



i n s i d e  w a l l  o f  t h e  i n c i n e r a t o r .  
g e n t i a l  o v e r f i r e  a i r  has been d e ~ c r i b e d . ~  s 

The experimental  work by t h e  Bureau on tan- 

The combustion chamber and t h e  a s s o c i a t e d  gas-cleaning system are main- 
t a ined  a t  a nega t ive  p re s su re  a t  a l l  times during operat ion,  t o  prevent  t h e .  
hazard of  a c c i d e n t a l  d i scharge  o f  r a d i o a c t i v e  p a r t i c u l a t e  matter t o  the  
surroundings.  

Residue from t h e  g r a t e  i s  c o l l e c t e d  i n  a small m e t a l  drum, which i s  
jo ined  d i r e c t l y  t o  t h e  lower p a r t  of t he  combustion chamber. This drum i s  
e a s i l y  a t t ached  and removed, and i t  i s  intended t o  serve a s ' a  conta iner  for 
t r anspor t ing  the  r e s idue  t o  the  p o i n t  of-  f i n a l  d i sposa l ,  thus obv ia t ing  t h e  
need of  t r a n s f e r r i n g  the  r e s idue  t o  i n o t h e r  r ecep tac l e .  

The products  of combustion are f i r s t  cooled by a water spray, then they 
a re  drawn through s p e c i a l  f i l t e r  bags, and thence through an abso lu te  f i l t e r  
before  being discharged t o  the  atm0spher.e. 
i s  low enough a f t e r  i t  leaves the  baghouse, t h e  abso lu te  f i l t e r  may be 
mi t t ed  . 

I f  t he  a c t i v i t y  of the  e f f l u e n t  

PERFORMANCE CHARACTERISTICS OF PROTOTYPE INCINERATOR BOMAEC- 30 

Severa l  performance tests were conducted, by us ing  d i f f e r e n t  weights  of  
both sawdust and rubbisn,  and d i f f e r e n t  a i r  ra tes .  Typical  r e s u l t s  are  given 
i n  t a b l e  1. When burning sawdust, which is  normally a d i f f i c u l t  f u e l  t o  burn 
from the  s t andpo in t  of  s ecu r ing  n e g l i g i b l e  d ischarge  o f  smoke and tar, the 
b e s t  r e s u l t s  were obta ined  when t h e  a i r  ra te  w a s  about 55 s td .cu . f t .min .  The 
r e s u l t i n g  burning r a t e  w a s  approximately 37 pounds per  hour .  Excessive a i r  
rates r e s u l t e d  i n  ob jec t ionab le  amounts o f  smoke and tar, which adverse ly  

t o r i l y ;  t h e  burning ra te  p e r  square foot  of  g r a t e  area w a s  the  same o rde r  of 
magnitude as i t  w a s  f o r  sawdust, based on the  a s - f i r e d  weight, bu-t lower than 
f o r  sawdust on the  d ry  b a s i s .  This  probably i s  due l a r g e l y  t o  the  h e a t  
r equ i r ed  t o  evapora te  the  water i n  t h e  rubb i sh .  Time p l o t s  of two of the  b e s t  
tests a r e  shown i n  f i g u r e s  1 and 2 .  Typica l  compositions of sawdust used i n  
t h e  test ,  are given i n  t a b l e  2 .  

. a f f e c t e d  t h e  p re s su re  drop through the  bags.  Wet rubbish burned s a t i s f a c -  

DESIGN OF BOMAEC-30 

The gene ra l  f e a t u r e s  of  t h e  i n c i n e r a t o r  are shown i n  f i g u r e  3, and assem- 
b l y  views i n  f i g u r e s  4 and 5.  

4Corey, R .  C .  Process  Var iab le  Study of  I n c i n e r a t i o n  Using Tangent ia l  Over- 
f i r e  A i r :  U.S. AEC Document WASH-149, March 1956, pp:154-169.. 

Corey, R.  C., Orning, A. A. ,  Schwartz, C .  ti., and P f e i f f e r ,  J. J. A Progress 
Report on the  Experimental  S tudies  of  I n c i n e r a t i o n  by the  U.S. Bureau of 
Mines : Proc.  of Symposium on Developments i n  I n c i n e r a t o r  Research. New 
York Universi ty ,  Col lege o f  Engineering, Research Divis ion,  January 1958, 
pp. 31-58. 

5 



Test 

PX- 22-R 
HB-3.. . 
HB-4.. . 
PX- 15. . 
PX-31.. 
HB-5.. . 
PX- 32. . 
PX-36. . 
PX- 35.. 

'HB-8.. 

" H B - ~ .  . 
'HB-6.. 

'€E-7. . 

Char ga 

SawdusL . 
do.. . . 
do..  .. 
do. :. . 
do. . .  . 
do.. . .  

Rubbish. 
do .... 
do.. . . 

Snwdus t . 
Rubbish.  
Rubbish, 

do. . .  
wetB.. a 

9 

& 

TABLE 1. - Summarv of performance da ta  for  t e s t s  on BOMAEC-30 inc inera tor  
(includes tests with auxi . l iarv !#as f i r i n a l  

feight, 
iounds 

25 
25 
25 

25 ' ,  

50 
75 

50 
50 
25 

25 

2 5 ,  

78 

52 

Lir r a t e  
i t a r  t ing,  

cubic 

m i n u t  e 
Eeer p y  

40 
55 
68 

55 
55 
55 

55 
68 
68 

'55 

55 

745 

45 
y 3 inches.  ' 

Iura t ion 
>f  t e s t  
ninutes 4 

~ 

40 
62 
49 

32 
92 

133 

68 . 
' 55 

36 

63 

51 

135 

62 

laximum 

iontent 
luring 
t e s t ,  
ber c en t 

co, 

18.3 
15.9 
15.6 

19.4 
18.1 
15.7 

17.9 
18.9 
12.3 

11 .o 
14 .O 

1 0 . 2  

9 .3  

l i  n i m u m  

:ontent 
luring 
t e s t ,  

)e r cen t 

4 

1.1 
4.5 
4.5 

.4 
2 . 2 .  
4.0 

0 
0 
7 .2  

5 .3  

1 .2  

7 .3  

7.3 

Maximum 
f l u e  gas 

emperature 
reached 

a l t e r  
i n i t i a l  

#er iod.  O F 
1,320 

1,190 
' 960 

1,458 
1,520 
1,315 

1,560 

1,170 

1,265 

1,360 , 

1,260 

1,245 

1,600 

~~ 

Burn i n  g 
r a t e ,  

pounds 
) e r  hour' 

37.5 ( 7 . 7 )  
24.2 (4.9) 
30.6 (6.2) 

46.9 (9.6) 
32.6 (6.7) 
33.8 (6.'9) 

44.1 (9.0) 
54.5 (11.1) 
41.7 (8.5) 

23.8 (4.9) 

29.4 (6.0) 

34.6 (7.1)  
50.3 (10.31 

Stack e f f l u e n t  
as ind ica ted  by 

f il ter-paper 
smoke 

Av era  g e ,' 
percent 

ransmission" 
75.08 
93.34 
87.90 

87.45 
86.08 
93.69 

74.08' 
76.59 
74.41' 

97 .SO 

95.10 

96.99 

93.20 

> o t s  

Q u n l i  t yS  

Very good. 
Excellent +. 
Excellent.  

Do. 
Do. 

Excellent + . 
k: 'good. 
Good. 

Excel l e n t  + . 
Do. 

Do. 

Do. 
' A i r  por t s  3/16 
aThe burning of 
'Based on weight of charge a s  f i r e d  and durat ion of t e s t  i n  mfnutes. 

r a t e  i n  terms of pounds per  hour p e r  square foot  of g r a t e  a rea .  ; 
4Atl measured by photoe lec t r ic  means for  t o t a l  test  period. 
'Evaluation of transmission within set  a r b i t r a r y  l i m i t s .  
'Tests with aux i l i a ry  gas f i r i n g .  
7 A i r  r a t e  increased a f t e r  s t a r t  of t e s t .  
'25 percent moisture. 
'50 percent moisture. 

l e  charge was considered complete when the 0, content reached 19 percent.  
Figures i n  parentheses are burning 

I 
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1,200- 

1,000 
IC 
0 

800-  
2 

E 

2 
W 
I- 

2 
600- 

5 400-  
a 
I- cn 

200 

0 

- 

- 

- I I : I I ! l o  
0 12 24 36 - 48 60 72 

OPERATING TIME, minutes 

1,600 

1,400 

1,200 

0 
LL' - 1,000- 
W 

3 
I- 
a 

a 
8 0 0 - K  

a 
I 
w 
I- 

Y u 
I- ul 

600- 

a 
4 0 0  

200 

0 

FIGURE 1. - Test  HB-3 illustrating Typical Performance of BOMAEC-30 Incinerator. 
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OPERATING TIME, minutes 

FIGURE 2. - Test PX-36 II lustrating Typical Performance of 80MAEC-30 Incinerator. 
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B1 
I 

p! : 
TABLE 2 .  - ' L - 1  

BOMAEC- 30 i n c i n e r a t o r  

Ca D" 
Composition of charge burned: 

Moisture ............................... 
Fixed carbon ........................... 1 8 . 2  

7 . 9  
7 4 . 3  
17 .6  

Ash. ............................ i . . . . . . .  

Total. ............................ 
U1 t ima t e  : I 

20.0  30.0 
6 4 . 5  56 .4  
15.3 1 3 . 4  

H.......... ............................ 
c . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .  
N...................................... 
0 .  ..................................... 
s .  ..................................... 

6 . 5  
47 .7  

.1 
45..4 
0 

6 . 5  
46 .8  

.1 
46 .4  
0 

100.0 100.0 100.0 * 
7 . 1  7 . 6  

40.7 35 .6  
. .1 .1 

51.9 56.6 
0 0 .................................... Ash . 3  I .2 ! ,2 

Gross h e a t i n g  value,  B. t .u .  p e r  pound ...... 8 , 3 1 0 :  8,180 6,910 

Densi ty  of charge,  pounds per cubic  foo t  ... 7 . 5  7 . 5  12.6 

T o t a l  .............................. 100.0 100.0 '100.0 
.1 

100.0 

6,216 

14 .2  

40 .3  
4 6 . 8  
12 .6  : 
L 3 
100 .o 

8 . 1  
30.5 

.o 
6 1 . 4  
0 

.o 
100 .o 

5,230 

14 .7  

The combustion chamber w a s  s t a i n l e s s  s teel ,  wi th  an ou te r  s h e l l  o f  p la in-  
carbon s teel ,  which provided an annulus through which t h e  combustion air  w a s  
drawn t a n g e n t i a l l y  upward and then through four  equally-spaced t a n g e n t i a l  
p o r t s .  The gas-cleaning system and t h e  cover  p l a t e  were assembled as a u n i t  
on a hydrau l i c  l i f t  so t h a t  t he  e n t i r e  c ros s  s e c t i o n  of  the  corob.ustion cham- 
be r  could be exposed f o r  charging.  

Details  of t h e  i n c i n e r a t o r  design a r e  given i n  f i g u r e s  6 through 2 5 .  
The appendix gives  a l i s t  of l a r g e - s i z e  working drawings t h a t  are a v a i l a b l e .  

S p e c i f i c a t i o n s  f o r  components were intended t o  be s u f f i c i e n t l y  complete 
t o  f a c i l i t a t e  cons t ruc t ion .  ' Some s p e c i f i c a t i o n s ,  accordingly,  s e e m  t r i v i a l  
b u t  v a r i a t i o n  from the  s p e c i f i c a t i o n s  given should be  made wi th  care where 
they nay involve  t h e  b a s i c  func t ions  of combustion and gas c leaning .  

. -7 
i 

4 
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To stack 

AEC Filter housing 

AEC absolute fi l ters 
(high temperature) 

Bag-fi lter housing . 

Glass-c lot h bags 
(high temper at  ure) 

mponents except the 
rator are so grouped 

al assembly as to 
them to be l i f ted by 

a single hydraulic cylinder. 
Cover plate l i f t s  and swings 
to side to permit charging 
of incinerator. 

. 

Ash drum Ash drum 

FIGURE 3. - Ins t i t u t i ona l  Incinerator Design, Showing Gas F l o w  Through Cooler and Fi l ters.  

SPECIFICATIONS FOR COMPONENTS 
. . .  

Genera 1 

The complete i n c h e r a t o r  assembly c o n s i s t s  of  t h e  following p a r t s  : 

I n c i n e r a t o r  s h e l l .  
Air-supply p i p i n g .  . 
Wafer va lve .  
B o l t s  and gaskets  f o r  wafer va lve .  
Gasketing f o r  ash d r m  adapter .  
Ash drum. 
Hydraulic s e r v i c e  j a c k .  
Cover p l a t e .  
Cover p l a t e  gaske t .  
Support pads.  
Out l e t  p i p  e. 
A s s  emb l y  column . 
Hydraulic c y l i n d e r .  
G a s  c o o l e r .  
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F I G U R E  4. - Incinerator for Radioact ive  Wastes  (BOMAEC-30), Side View. 

> 
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l'-6. 9'-4' 1.4,- 2. 4 I 

I I. 15'-0' I 

FIGURE 5. - Incinerator for Radioactive Wastes (BOMAEC30), Top View. 
. 
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Spray nozz le .  
Packing f o r  glands f o r  nozz le .  
P ip ing  f o r  spray  nozz le .  
Gaskets between gas coo le r  and o u t l e t  p ipe  and between t h e  baghouse and 

Gasket between gas c o o l e r  and baghouse. 
B o l t s  f o r  j o i n i n g  gas coo le r  t o  o u t l e t  p i p e .  
Bo l t s  f o r  j o i n i n g  gas coo le r  t o  baghouse. 
Baghouse. 
Adapter f o r  ash  drum a t  bottom o f  baghouse. 
Gasket f o r  cover p l a t e  of Saghouse. 
B o l t s  f o r  cover p l a t e  of baghouse. 
Packing f o r  baghouse packing gland. 
F i l t e r  bags.  
I n s t a l l a t i o n  o f  f i l t e r  bags. 
Absolute- f i l t e r  housing. 
Gasket f o r  cover p l a t e  of absolu te -  f i l t e r  housing. 
Bo l t s  f o r  cover p l a t e  o f  absolu te -  f i l t e r  housing. 
Absolute f i l t e r s .  
Exhauster 
J o i n i n g  o f  exhaus te r  t o  a b s o l u t e - f i l t e r  housing. 
B e l t  guard. 
Upper V- b e l t  p u l l e y .  
Lower V-belt p u l l e y .  
V-be l t s .  
Motor. 
Motor s tar ter .  
Hand pump (hydraul ic ) .  

t h e  absolu te -  f i l t e r  housing. 

. 

A summary, o f  each p a r t  and how i t  should  be used i s  given i n  d e t a i l . '  

I n c i n e r a t o r  S h e l l  

The s h e l l  assembly i s  shown i n  f i g u r e  6.  It i s  recommended t h a t  t h e  
i n n e r  s h e l l  and cone be f a b r i c a t e d  of type  3 0 4 - s t a i n l e s s  steel ,  1/8-inch 
t h i c k .  The s h e l l  should be  made o f  an a l l -welded  cons t ruc t ion .  The remain- 
i n g  p a r t s  may be made of mi ld  s teel ,  which inc ludes  i t e m s  lS, 4S, 5S, 6S, 7S, 
8S, and 9 s .  The a i r p o r t s  should be 3 by 3/16 inches,  and i n s t a l l e d  v e r t i c a l l y .  

Details o f  t h e  'support  pads, ash-drum adap te r ,  a i r p o r t s ,  and b e l t  guard 
are g iven  i n  f i g u r e  7 .  

A i r -  SUPP ly Pip i n q  

The combustion a i r  i s  supp l i ed  through a 4- inch- inside-diameter (LD) p i ? e ,  
c o n t r o l l e d  by a 4-inch b l a s t  ga te ,  and metered by a 2-inch t h i n - p l a t e  o r i f i c e  
wi th  r a d i u s  t a p s .  The o r i f i c e  c a l i b r a t i o n  f o r  t h e s e  condi t ions  i s  given i n  
f i g u r e  8. This  p ip ing  should b e  a r ranged  so t h a t  t h e  b l a s t  g a t e  and t h e  d i f -  
f e r e n t i a l  manometer are l o c a t e d  a t  a convenient l e v e l  above t h e  f l o o r .  
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FIGURE 6.  - Incinerator Shell Assembly. 
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Calibration of 2" orifice 
in 4" pipe a t  29.92 
inches Hg and 70°F. 

1 I ! 
0 20 40 60 80 100 I: 

~ AIR FLOW, c.f.m. 

FIGURE 8. - Orifice Calibration. 

Wafer Valve 

The bottom o f  the  com- 
bus t ion  chamber. i s  sea led  
wi th  an 18-inch wafer valve,  
( f i g .  4) p a r t  K. This  va lve  
is  s p e c i f i e d  as fol lows:  
Valve, heavy duty, i r o n  
wafer,  Meehanite3 d i s k  o r  
equiva len t ,  p ressure  range 
from 25 t o  250 p.s . i .g . ,  15 
p.s .i. drop across  disk,  
s t a i n l e s s -  s tee1 s h a f t ,  18- 
inch  l e v e r  c o n t r o l  a r m .  

The h r g a n  Smith Co., 
R-S s i z e  18, heavy-duty i r o n  
w a - I e r  valve,  o r  i t s  equiva- 
l e n t  should be used. 

Bo l t s  and Gaskets fo r  
Wafer Valve 

Use 3/8- inch asbes tos  
wick. Sodium s i l i c a t e  solu- 
t i o n  should be used on t h e  

gaske t  between the  wafer  v a l v e  and . the base of i n c i n e r a t o r ,  and between the  
va lve  and t h e  ash-drum adapter ,  p a r t  LA. Use 314- by 5-inch cap screws and 
3/4-inch nu t s  f o r  t he  assembly. 

Gasketine: f o r  Ash-Drum Adapter 
I 

A rubber r ing ,  1/8- inch- th ick ,  24- inch- outs ide-  diameter (OD), and 14- inch- 
ID, should be  cemented t o  t h e  bottom of the  ash-drum adapter ,  p a r t  3A. 

Ash D r u m  

Standard 30-gal lon s tee l  drums, approximately 18-inch ID and 29 inches 
high, may be  used. These are shown as p a r t  D i n  f i g u r e  4. 

Hydraulic Serv ice  Jack 

The ash drum, p a r t  D, i s  he ld  i n  p l a c e  a g a i n s t  t h e  ash-drum adapter ,  p a r t  
A, by a hydrau l i c  j a c k  t h a t  has t h e  fol lowing s p e c i f i c a t i o n s :  Capacity, 500 
t o  4,000 pounds; c h a s s i s  length ,  31 inches ;  saddle ,  low po in t  4 inches.  

The Hein-Werner Corp., Model K, j a c k  o r  i t s  equ iva len t  should be  used. 

bTrade names and company names are used i n  t h i s  r e p o r t  f o r  i d e n t i f i c a t i o n  only. e The i r  appearance does n o t  n e c e s s a r i l y  imply endorsement by t h e  Bureau of 
Mines. 
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Cover P la te  

Details of t he  cover p l a t e  a re  given i n  p a r t  C of f i g u r e  7 .  An a l l -  
welded cons t ruc t ion  i s  recommended. 

Cover P l a t e  Gasket 

The s e a l i n g  material, o r  gasket ,  between the cover p l a t e  and the  inc in-  
e r a t o r ' s h e l l  should be a s o f t  f i b e r - g l a s s  material, s u i t e d  f o r  use up t o  
l , O O O o  F. 

The Johns-Manville Corp ., Thermoflex RF-800 gasket ,  or i t s  ' equiva len t  
should be used. The J - M  product  i s  a v a i l a b l e  i n  1/2- by 42- by 72-inch 
s t r i p s ,  which may be c u t  t o  '1-inch-wide s t r i p s  and forced i n t o  t h e  gaske t  
s l o t .  N o  adhesive i s  necessary .  

Sumor  t Pads 

Details of t he  support  pads are given i n  f i g u r e  7 .  The loca t ion  of  t h e  
pads i s  shown i n  f i g u r e  9 .  An al l -welded cons t ruc t ion  i s  recommended. 

Out l e t  Pip e 

The o u t l e t  p ipe  assembly, p a r t s  IV through 5V, are given i n  d e t a i l  i n  
f i g u r e  9.  An al l -welded cons t ruc t ion  i s  recommended. 

Assembly Column 

Details of t h e  assembly column, p a r t  H, are given i n  f igu re  10. All p a r t s  
o f  t h e  i n c i n e r a t o r  assembly, except  t he  s h e l l ,  a re  fas tened  t o  t h i s  column. 
Details o f  t h e  exhauster  and motor mountings a l s o  are given i n  f i g u r e  10. 

Hydraul ic  Cyl inder  

The cy l inder ,  p a r t  lH, i s  used t o  l i f t  t h e  assembly column and is shown - i n  d e t a i l  i n  f i g u r e  10. The fol lowing s p e c i f i c a t i o n s  are recommended: Capac- .f 

i t y ,  10 tons;  r e t r a c t e d  he ight ,  11-3/4 inches;  o u t s i d e  diameter,  2.25 inches ;  
plunger  t r a v e l ,  6 inches;  e f f e c t i v e  r a m  area 2.24 square  inches .  

Use t h e  Blackhawk Manufacturing Co., Model RC-159 cy l inder ,  or i t s  . 

equ iva len t .  

Gas Cooler 

Details of the  gas cooler ,  p a r t  G, are given i n  f i g u r e  11. The b l i n d  
f lange,  p a r t  4G, may be made of 1/2- inch s t e e l  p l a t e ,  or purchased as a 
f i n i s h e d  f lange .  
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FIGURE 11. - Gas Cooler. 

Spray Nozzle 

This  i t e m ,  
p a r t  2G, should 
meet the  fol lowing 
s p e c i f i c a t i o n s  : 
Material, s t a i n l e s s  
s teel ;  water connec- 
t ion ,  114- inch  
female p ipe  thread;  
a i r  connection, 
114- inch female 
p i p e  thread;  a i r  
pressure ,  20 t o  70 
p .s .i. ; water pres- 
sure ,  10 t o  60 
p . s . i . ;  a i r  capac- 
i t y ,  1.15-2.34 
c . f  .m.; w a t e r  
capac i ty ,  0.9- 3.6 
g.-p .m. 

The Spraying 
Systems Co., nozzle- 
type 1/4-JSS. se tup  
No. 12, o r  equiva- 
l e n t  should be  used. 

Packinn Glands 
f o r  Nozzle 

Gaske t i n g  
material should be 
118 inch i n  diam- 
e ter  and be  Flex- 
rock Co. type 600, 
o r  i t s  equiva len t .  

Piping f o r  
Spray Nozzle 

This  p ip ing  
should cons is t of 
two 3- foot l engths  
of f l e x i b l e  tubing 
and two lengths  of  
1/4-inch ID copper 
tubing of suf  f i -  
c i e n t  length  t o  
te rmina te  a t  a con- 
venien t  level. The 
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f-: 
i/: p ip ing  must withstand the  maximum pres su res  descr ibed  f o r  t h e  spray-nozzle 

s p e c i f i c a t i o n s .  

Gaskets Between the  Gas Cooler and the  Outlet P ipe ,  and Between 
the  Baahouse and t h e  Absolu te-Fi l te r  Housing 

This  gasket  should m e e t  t he  fol lowing s p e c i f i c a t i o n s :  Meta l - f i l l ed ,  
Use the  Johns-Manville Corp., s t $ l e  905 6-5/8-inch ID and 8-1/4-inch OD. 

gasket,  o r  i t s  equ iva len t .  Three gaske ts  a r e  requi red .  

Gasket Between Gas Cooler and Baphouse 

Use the  same type of  gaske t ing  as s t y l e  905 s p e c i f i e d  above, but  use 
2-3/4-inch I D  and 3-3/4-inch OD. One gasket  i s  r equ i r ed .  

Bo l t s  f o r  J o i n i n p  Gas Cooler t o  Ou t l e t  Pipe 

Eight  cap screws, 5 / 8  by 3 inch, and nu t s  a r e  needed. . 

B o l t s  f o r  Jo in inn  Gas Cooler t o  Baghouse 

Eight cap screws, 5/8- by 3-inch, and nu t s  are needed. 

Banhouse 
P; 

D e t a i l s  of  t h e  baghouse are given i n  f i g u r e s  12 and 13. The e n t i r e  ‘U’ 
housing is made of mild s t e e l ,  p re fe rab ly  welded. 

Adapter f o r  Ash D r u m  a t  Bottom of BaPhouse 

Cut a 14-inch-diameter ho le  in t h e  cover of a s tandard  s t e e l  drum. D r i l l  
ho l e s  on a 15-1/4-inch b o l t  c i r c l e ,  t o  f i t  t h e  bottom of t h e  baghouse, p a r t  
15B. U s e  1/4- by 1-inch cap screws t o  f a s t e n  the  drum cover to  the  bottom of 
the  baghouse. Use 1/4- inch a sbes tos  wicking a s  a gasket .  

Gasket for Cover P l a t e  of Banhouse 
- 

Y :- 

Use Thermoflex, or. i ts  equiva len t ,  1/2-inch t h i c k  by l - inch  wide. A 
t o t a l  of 1 2  f e e t  i s  r equ i r ed .  Cement one s i d e  only  wi th  sodium s i l i c a t e .  I 

Bol t s  f o r  Cover P l a t e  of Baahouse 

Fourteen cap screws, 3/8- by l-inch--16 NC, are needed. 

Packing for Bannouse Packing Gland 

U s e  1 /8- inch D .  Flexrock, type 600, o r  i t s  equiva len t .  
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F i l t e r  Bans 

The f i l t e r  bags are shown i n  f ig-  . 

u r e  14 and are requ i r ed  t o  m e e t  t he  fo l -  
lowing s p e c i f i c a t i o n s  : 

i 

L 

i .-. ai ---: 

strop 

Stitching - \ 

FIGURE 14. - Filter Bag. 

allow f o r  c l ea rance  o f  t he  d r i v i n g  motor. 

They must b e  woven e n t i r e l y  from 
g l a s s  yarn, and sewed wi th  g l a s s  th read .  

They must wi ths tand  500' F., and 
t h e  l u b r i c a n t s  o r  binders  used i n  weav- 
i n g  must n o t  g ive  o f f  excessive gases o r  
fumes when t h e  i n i t i a l  opera t ion  of  t h e  
bags i s  a t  500" F. 

Fabr ic  must no t  d i sco lo r  (discol-  
o r a t i o n  i n d i c a t e s  d e t e r i o r a t i o n  of t h e  
bag) as a r e s u l t  of any burning o r  
decomposition of t h e  binder  o r  t h e  
l u b r i c a n t s  when f i r s t  pu t  i n t o  s e r v i c e  
a t  500" F. i n  a i r .  

Weave and weight of  t he  f a b r i c  may 
be s t y l e  G-206-C, suppl ied  by t h e  
Nat ional  F i l t e r  Media Corp., o r  i t s  
equ iva len t .  

Exhauster 

Details of t h e  exhauster ,  p a r t  E, 
are given i n  f i g u r e  15. The exhauster  
is  a v a i l a b l e  as a s tandard  manufactured 
i t e m .  The base  should be a l t e r e d  
s l i g h t l y  by c u t t i n g  the  mounting t o  

The s p e c i f i c a t i o n s  f o r  t h e  exhaus te r  are as fo l lows:  Capacity, 200 c.f.m. 
a t  12 inches  & O  s t a t i c  pressure ,  a t .500°  F., when ope ra t ing  a t  3,350 r.p.m.; 

j o i n t ;  bear ings,  high- temperature  b a l l  bear ings  wi th  h e a t  f l i n g e r ;  d r ive ,  f o r  
V b e l t ;  s h a f t ,  f o r  V-bel t  pu l l ey ;  d i scharge  a t  top;  counterclockwise r o t a t i o n ;  
weight no t  t o  exceed 500 pounds. 

. housing, c a s t - i r o n ;  i n l e t  connection, s l i p  j o i n t ;  o u t l e t  connection, s l i p  

Use the  Buffalo Forge Co,., No. 5E exhauster ,  o r  i t s  equiva len t .  

J o i n i n g  Exhauster t o  Absolute F i l t e r  Housing 

The exhauster ,  p a r t  E, i s  jo ined  to  the  a b s o l u t e  f i l t e r  housing, p a r t  F, 
by s l i p p i n g  the  o u t l e t  p ipe  o f  t h e  a b s o l u t e  f i l t e r  housing i n s i d e  the  i n l e t  
f i t t i n g  of  t h e  exhaus te r .  Thermoflex gaske t  material  should be pushed i n t o  
t h e  annulus .  
ring i n  the annulus which is i n  con tac t  w i th  t h e  gaske t ing  material. 

The gaske t ing  material is h e l d  i n  p l a c e  by i n s e r t i n g  a m e t a l  
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B e l t  Guard 

Dimensions of t he  b e l t  guard, p a r t  M, are given i n  f igu re  7.  The guard 
should be bo l t ed  i n  p l ace  wi th  1/8- by 1-inch steel  s t r i p s ,  f ab r i ca t ed  in 
t h e  f i e l d .  

Upper V - B e l t  Pu l ley  

The V-belt  pu l ley ,  p a r t  Q, should meet t he  following s p e c i f i c a t i o n s  f o r  
A type of V-bel t :  Outside diameter,  8 inches;  number of grooves, two; mate- 
r ia l ,  c a s t  i r o n ;  p i t c h  diameter,  7 . 7  inches;  cen te r  bore diameter, 1 inch;  
keyway, 1/4 by 1/8 inch .  

U s e  t he  Maurey.Manufacturing Corp., p a r t  No. DX-2800 pulley,  o r  i t s  
equ iva len t .  

V - B e l t s  

Two type A V-bel ts  a r e  requi red ,  and should meet the  following s p e c i f i -  
c a t i o n s :  V-belt t h e ,  A; s e c t i o n  dimensions, 1 /2  by 5/16 inch;  o u t s i d e  length,  
55 inches.  

Use the  Maurey Manufacturing Corp., p a r t  No. 4L 550 b e l t ,  o r  i t s  
equ i v a  1 en t . 

Motor 

The motor, p a r t  J, should m e e t  t he  fol lowing s p e c i f i c a t i o n s :  Volts ,  
220/440; cyc les ,  60; phase, t h ree ;  horsepower, 2; s h a f t  diameter, 1 inch;  
speed, 1,735 r.p.m. 

The General E l e c t r i c  Co., Model 5K 224 D 38 
should be used. 

Motor Starter 

The motor starter should m e e t  t h e  fol lowing 

motor, or i t s  equivalent ,  

s p e c i f i c a t i o n s  : Type, mag- 
n e t i c ,  across  t h e  l i n e ;  contac ts ,  440 v o l t s ,  t h r e e  phase; c o i l s ,  110 v o l t s ,  
60 cyc le s .  

The Square D Co., c l a s s  8536, type CG-24, form S s t a r t e r ,  o r  i ts  equiva- 
l e n t  should be used. 

Hand Pump (Hydraulic1 

. The hand p m p ,  p a r t  T, f o r  a c t i v a t i n g  the  hydraul ic  cy l inder ,  p a r t  lH, 
can be placed a t  any convenient l o c a t i o n .  One suggested loca t ion  f o r  t he  pump 
is shown i n  f i g u r e  4. 
tubing.  

The two units should be  connected with 3/8-inch copper 
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The hand pump should m e e t  t he  fol lowing spec i f i ca t . i ons :  Plunger d is -  

placement, 0.44 cubic  inch;  l i f t i n g  capac i ty ,  15 tons ;  o i l  capac i ty ,  145 cubic  
inches ;  hose o u t l e t ,  3 /8  inch  female p ipe  thread;  i n t e r n a l  p re s su re  capac i ty ,  
10,000 p . s . i .  

The pump should be supp l i ed  wi th  an  overload valve, a s h o r t  l ength  of 
hose,  a speed coupler,  and f i l l i n g  f l u i d .  

Use the  Blacknawk Manufacturing Co.,  Model P-85 pump, 2-914 hose, IX-21 
o i l ,  or i t s  equiva len t .  A motor-driven pump may be used i n s t e a d  of t he  hand 
P W P  

Some l a t i t u d e  can be  allowed i n  the  phys ica l  dimensions of  t h e  va r ious  
a u x i l i a r i e s  if corresponding changes i n  o t h e r  components are made. 

INSTRUMENTAT I O N  AND CONTROLS 

The o r i f i c e  p ip ing  f o r  measuring the  a i r f l o w  t o  the  i n c i n e r a t o r  is' d i s -  
cussed under the  s e c t i o n  on cons t ruc t ion  of  t he  a i r  supply p ip ing .  The d i f -  
f e r e n t i a l  a c r o s s  the  o r i f i c e  can b e  measured wi th  an  i n c l i n e d  tube manometer, . 
ranging  from 0 t o  2 inches of  water. 

A 12-inch U-tube manometer or a s i m i l a r  device  f o r  measuring p res su re  
drop ac ross  t h e  f i l t e r s ,  should be f a s t ened  t o  t h e  side of  t h e  b a g - f i l t e r  
housing . Pi 

< j  A pyrometer should b e  i n s t a l l e d  t o  measure t h e  f l u e  gas temperature 
preceding  the  gas coo le r ;  range of t h e  pyrometer should be from 0" F. t o  
2,500' F . A chromel- alumel thermocouple i s  recommended. 

An i n d i c a t i n g  thermometer should be i n s t a l l e d  i n  t h e  o u t l e t  p ipe  of t h e  
gas coo le r .  The range of t h i s  thermometer should be  from 50" t o  650" F. The 
thermometer should have alarm contac ts ,  set a t  500' F. 

Automatic c o n t r o l s  are n o t  r equ i r ed  un le s s  a u x i l i a r y  gas f i r i n g  i s  used. 
These w i l l  be  d iscussed  under a u x i l i a r y  gas f i r i n g .  

- . -  

AUXILIARY GAS FIRLVG 

Auxi l i a ry  gas f i r i n g  w i l l  be necessary  i f  wastes with moisture  conten ts  
h ighe r  than about 35 pe rcen t  are t o  be burned s u c c e s s f u l l y .  Auxi l ia ry  gas 
f i r i n g  w i l l  a l s o  reduce the  amount of p a r t i c u l a t e  matter and tars leaving  t h e  
combustion chamber. The i n c i n e r a t o r  is  f o r  a l l  p r a c t i c a l  purposes a sea l ed  
sys tern; the  a p p l i c a t i o n  .of  gas f i r i n g  must be uade with care, t o  a s su re  s a f e t y  
a t  a l l  tines. Most commercial combustion safeguards  are designed f o r  opera- 
t i o n  a t  atmospheric p re s su re ;  however, adap ta t ion  of  commercial combustion 
safeguard  systems can be made t o  work s u c c e s s f u l l y  a t  t h e  s l i g h t l y  reduced 
p r e s s u r e  of  t h e  i n c i n e r a t o r  combustion chamber. Severa l  commercial types of 
combustion safeguard systems are a v a i l a b l e ;  'however, because of t h e  complexity, 
t h e  adap ta t ion  of on ly  one system w i l l  be desc r ibed .  Various modi f ica t ions  of 
t h i s  system can a l s o  be made t o  reduce cos t s ,  such as e l imina t ion  of the  

L j  n. 
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on-and-off c o n t r o l l e r ;  however, any a l t e r a t i o n s  t o  t h e  design shown may reduce 
t h e  s a f e t y  f e a t u r e s  of  the  system. 

The system s e l e c t e d  i s  a Rel i te  gas system w i t h  automatic  e l e c t r i c - g a s  
It allows f o r  a purge pe r iod  be fo re  p i l o t  burner and i g n i t e r  are 
The i g n i t e r  and t h e  p i l o t  burner a l s o  are prevented from ope ra t ing  

i g n i t i o n .  
opera ted .  
i f  t h e  exhaus te r  i s  n o t  funct ioning,  or i f  t h e  cover of  t h e  i n c i n e r a t o r  i s  
open. The safeguard system a l s o  prevents  t h e  flow of  l a r g e  amounts of  
un ign i t ed  gas i n t o  t h e  combustion chamber i f  t h e r e  i s  a flame f a i l u r e  or 

n Tnerrnocomle 

interlcch 

confraller 

Interlack 

switch 

Cover alate 
switch 

L Protection umt 

qos valve 

air vcive 

FIGURE 18. - Block Diagram of Auxiliary Gas Firing 
Protect ion. 

f a i l u r e  of i g n i t i o n .  Set- 
t i n g  of t he  on-and-off 
c o n t r o l l e r  will prevent  
excess ive  temperatures or 
unnecessary use of gas .  

The flame d e t e c t o r  i s  
a l s o  se l f -checking  wi th  
automatic  shutdown i n  the  
event  of  any f a i l u r e  wi th in  
t h e  d e t e c t i o n  system. . The 
system used on tne proto- 
type  depends upon the  rec- 
t i f y i n g  a c t i o n  of a flame - 
e l e c t r o d e  t h a t  is immersed 
i n  the  flame. The system 
responds only t o  a small 
d i r e c t  cu r ren t  produced a t  
t h e  flame e l ec t rode .  A - 
s h o r t  c i r c u i t  or an 
a1 t erna  t ing- cu r ren t  v o l t -  
age w i l l  no t  a c t u a t e  the  
system. A block diagram 
of  t h e  p ro tec t ion  system 
i s  given i n  f igu re  18. 

The arrangement of  t h e  components making up the  complete a u x i l i a r y  gas- 
f i r i n g  system i s  shown i n  f i g u r e  19, and i s  composed of  t h e  following p a r t s :  

Main gas burner .  
Flame r e c t i f i e r  u n i t .  
Flame e l ec t rode .  . 

Cable fo r  flame e l ec t rode .  
P i l o t  gas burner  and i g n i t e r .  
I g n i t e r  rod .  
I g n i t i o n  w i r e .  
I g n i t i o n  t r a n s  former . 
Combustion safeguard.  
On- and- o f f  c o n t r o l l e r .  
Thermocouple. 
G a s  flowmeter. 
A i r  flowmeter. 
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On-off controller -m Starting switch for exhauster' 

I 

FIGURE 19. - General Arrangement of Auxiliary Gas Firing for'BOMAEC-30 Incinerator. 

Gas and a i r  v a l v e s .  
Gas boos ter  . 
I n t e r l o c k  and r e l a y  swi tches .  
A l a r m  horn ,  

S p e c i f i c a t i o n s  f o r  Auxi l ia ry  Gas F i r i n p  Components 

Main G a s  Burner 

Details of the  main gas burner  are given i n  f i g u r e  20. P a r t  6s i s  stand- 
a r d  125-pound, 2-inch p ipe  welded t o  the  i n c i n e r a t o r  s h e l l .  The o ther  par ts  
a r e  s tandard  125-pound p i p e  f i t t i n g s  wi th  t h e  except ion of t he  1-inch center  
tube which i s  passed through a hole  bored i n  a 2- by 1-inch p i p e  bushing and 
i s  then gas welded. The burner shown is. for n a t u r a l  gas .  Modifications w i l l  
be necessary f o r  o t h e r  gases .  
i n s ide ,  ou ts ide ,  or both the  i n s i d e  and t h e  o u t s i d e  of the  cen te r  tube t o  
improve the  gas mixing. 

Vanes a t  an ang le  may be added e i t h e r  t o  the  
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Flame R e c t i f i e r  Unit 

Nichrome- 
screen 

Incinerotor shell 

- 1 p - L  
- FIGURE 20. - Gas Burner. 

\ n i r  

Gas 

Details of t h e  flame 
r e c t i f i e r  u n i t  are  given 
b r i e f l y  in f i g u r e  21. P a r t  
7 s  is- s tandard  125-pound, 
1- 1/4-inch p ipe  welded t o  
t he  i n c i n e r a t o r  s h e l l .  A 
commercially a v a i l a b l e  head 
is used t o  hold t h e  flame 
elec erode. 

The Minneapolis- 
Honeywell Regulator Co., 
type C 700B-3 flame rec- 
t i f i e r ,  o r  Whellco Ins t ru -  
ments Div., Model 1256 
e l ec t rode ,  or t he  equiva- 
l e n t  should be used.  . 

Flame Elec t roda  

The flame e l e c t r o d e  as 
shown i n  f i g u r e  21 should 
m e e t  the  following s p e c i f i -  
c a t i o n s :  Material, type 446 
s t a i n l e s s  s teel ;  diameter,  
3/16- inch; length,  18 inches, 
bend as shown. 

Cable f o r  Flame Elec t rode  

The connecting cable  
from the  sensing e l e c t r o d e  
t o  the p ro tec t ion  u n i t  should 
be rubber- covered, shielded,  . 

and made of e i t h e r  No. 16 o r  
No. 14 gage wire;  (use of 
p l a s t i c -  covered w i r e  may 
cause s h o r t  c i r c u i t s  under 
c e r t a i n  condi t ions  i f  i t  is 
used in l oca t ions  where the  
temperature i s  h igh ) .  The 
cab le  should be pro tec ted  by 
e i t h e r  a me ta l l i c  covering 
o r  condui t .  

FIGURE .21. - Flane Detector, Igniter, Wheelco Instruments 
Div . , Flame-o- t r o l  cab le  o r  
i t s  equiva len t  should be 
used. 

and Pilot Burner. 
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u: ( z  P i l o t  G a s  Burner and I g n i t e r  

. .  . .  . -  
Details of  t h e  p i l o t  gas burner  and i g n i t e r  are given i n  f i g u r e  21. P a r t  

8s i s  s tandard  125-pound, 1-1/4-inch p i p e  welded t o  the  i n c i n e r a t o r  s h e l l .  A 
commercially a v a i l a b l e  head is  used f o r  i n t r o d u c t i o n  o f  t h e  gases and insu la-  
t i o n  of t h e  i g n i t e r  rod., The same head as s p e c i f i e d  f o r  t h e  flame r e c t i f i e r  
u n i t  may be used. 

_ .  .. . . 
I g n i t e r  Rod 

The i g n i t e r  rod, as shown in f i g u r e  21, should m e e t  t he  following speci-  
f i c a t i o n s  : Material, type 446 s t a i n l e s s  s tee l ;  diameter,  3/16-inch; length,  
18 inches .  Bend end t o  g i v e  1/4-inch c learance  from edge of s h e l l .  

I g n i  t ion  Wire 

The connec t ing 'cable  f o r  t h e  i g n i t e r  should be  a s i n g l e  conductor, No. 16 
gauge high-tension i g n i t i o n  c a b l e .  U s e  t he  Minneapolis-Honeywell Regulator 
Co., s p e c i f i c a t i o n  No. 1239 w i r e ,  o r  i t s  equiva len t .  

I g n i t i o n  Trans former 

The i g n i t i o n  transformer should m e e t  t h e  following s p e c i f i c a t i o n s :  Pr i -  
mary v o l t s ,  115, 60 c y c l e s ;  secondary v o l t s ,  6,000; primary ampere, 1.3; sec- 
ondary ampere, 020; secondary endpoint grounded. ,e*! 

u. I 

U s e  t h e  Webster Electric Co., i g n i t i o n  t ransformer type 60-6AS1, or  i t s  
e q u i v a l e n t  . 

Combustion Safeguard 

Details of t h e  combustion safeguard o r  p r o t e c t i o n  u n i t  are 
u r e s  22, 23, and 24. The d e t a i l s  are given f o r  t h e  Pro tec toglo  
ever,  o t h e r  systems may be used t o  accomplish approximately the 

The Minneapolis-Honeywell Regulator  Co., Pro tec toglo  r e l a y  
o r  i t s  equiva len t  should be used. 

On- 0 f f Con t r o  1 ler 

g i v e n - i n  f ig-  
sys  t e m ;  how- 
same funct ions.  

s er ies  W 124B 2, 
- 
-: 

The on-off c o n t r o l l e r  should m e e t  t h e  following s p e c i f i c a t i o n s  : Type, 
e l e c t r o n i c ;  contac t  r a t i n g s ,  5 amperes (noninductive) ; switch,. s ingle-pale ,  
double-throw; vol tage,  115 v o l t s ,  60 cyc le s ;  scale, 0" t o  2,500" F.; thermo- 
couple  type, Chromel-Alumel; have thermocouple burn-out p r o t e c t i o n .  

U s e  t h e  Wheelco Instruments  Div., C a p a c i t r o l  model 292, o r  Minneapolis- 
Honeywell Regulator Co., Pyrovane series 105C4, o r  t he  equiva len t .  . 
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- 
T 11%. 0.-c. line 

T I  

Gas to burner 

Gas to pilot burner 

Gas 
supply 

Air t o  burner 

Air to pilot burner  

supply 

FIGURE 22. - Auxiliary Gas Burner Controls, Connections, External to Relay Case. 

r 
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11%. a.-c. line Ground 

Red light 
I 

I I 
Main air 
valve 

I 

I 

-b Normally open contacts 

- --- Internal wiring 

FIGURE 23. - Interconnection of Auxiliary Gas Firing. 

Normally closed contacts 

External connections 

area; f l o a t ,  s t a i n l e s s  s teel ,  r i b -  guided; maximum capac i ty ,  
connec t ion  p i p e  s i z e ,  3/4-inch; maximum pres su re ,  10 p . s . i .  

C '  
Thermocouple 

The thermo- 
coupie should be 
chromel- alumel, 16 
gauge, and should 
be  complete with 
p o r c e l a i n  i n s u l a t -  
i n g  sleeves and 
s t a i n l e s s  s t ee1  
mounting head. 

Gas Flowmeter 

The gas f l 6  . 
meter ehould meet . 
t he  following 
s p e c i f i c a t i o n s  : 
Type, v a r i a b l e  
a r e a ;  f l o a t ,  
s t a i n l e s s  steel ,  
riii- guided; maxi- 
mum, 10 s t d .  
c.f.m.; connection 
p i p e  s i z e ,  1/2- 
inch; maximum 
pressure ,  10 p . s . i .  

r-., 
id* ' I  

Note .-- I d e a l  
gas flow rate  is  
approximately 3 . 4  
s t d .  c.f.m. a t  
70" F., 14.7 
p . s . i .  (1,000 
B. t .u . / f t . 3 ,  s p .  
g r .  = 0.61). 

A i r  Flowmeter 

The a i r  flow- 
m e t e r  should m e e t  
t he  following 
s p e c i f i c a t i o n s  : 
Type, v a r i a b l e  
30 s t d .  c.f.m.; 

I d e a l  a i r f l o w  ra te  i s  approximately 24 s t d .  c.f.m. a t  70" F., 14.7 p . s . i .  

P! 
LJ: 
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- I  
I 
I 

. I  
I 
1 
I 
I 
I 
I 

' I  
I 
I 

1 

11- I 

0= Mounting screws 
in R190BX 

@= W I24 Terminal screws 

-R 190 BX-.. 

lamp 
A I 

FIGURE 24. - Aux i l i a ry  Gas- Burner Controls (Schematic C i r cu i t  W 1248 Protectoglo). 

Gas and Air Valves 

The valves  should meet the fol lowing s p e c i f i c a t i o n s :  



34 

Valve des igna t ion  

Solenoid, packless  type: 
Size,  inches .................... 
Maximum pres su re  r a t i n g . .  . p . s . i .  
Vol t s  ........................... 
Cycles .......................... 

Main Main P i l o t  P i l o t  
gas va lve  a i r  va lve  . gas valve air  va lve  

3 14 3 14 3 I 8  3 18 
5 5 35 ’ 35 

115 115 115 115 
60 60 60 60 

Gas Booster - 
The gas booster  should m e e t  t he  fol lowing s p e c i f i c a t i o n s :  Capacity, 10 

c . f .m.;  p ressure ,  2 p . s . i . ;  pump speed, 600 r . p . m . ;  d r ive ,  V-belt ;  motor, 113- 
t o  1/2-horsepowerJ 115 v o l t s ,  60-cycle, s ingle-phase;  governor valve,  1- inch, 
F isher ,  o r  t he  equiva len t ;  piping, fu rn i sh  bypass p ip ing  f o r  Fisher governor 
va lve .  

Use t h e  Beach-Russ Co., type GPSS booster ,  o r  the equiva len t .  

,F-! I n t e r l o c k  and r e l a y  switches -b: 

The i n t e r l o c k  switch fo r  t he  cover p l a t e  should be a l eve r  arm actuated-  
type  switch r a t e d  a t  115 v o l t s ,  5 ampere. The r e l a y  t o  opera te  the  gas booster  
should be double pole,  s i n g l e  throw, 115 v o l t s ,  5-ampere contac ts ,  115 v o l t  
c o i l ,  and 60 cyc le s .  

A l a r m  Horn 

This  i s  op t iona l  equipment. The alarm horn should meet the following 
s p e c i f i c a t i o n s :  Volts ,  115; ampere, 0.2;  cycles ,  60.  

The Edwards Co. , I n c .  , No. 311 horn, o r  equiva len t  should be used. 

Operation of Aux i l i a rv  G a s  Burner Controls  

When t h e  exhauster  i n t e r l o c k  switch con tac t s  a r e  c losed  manually, t he  
P ro tec tog lo  u n i t  i s  turned on and the  purge t i m e r  runs through i t s  cyc le  and 
c l o s e s  a c i r c u i t  between 9 and 10 (see  f i g u r e  23). 

On demand from the  on-off c o n t r o l l e r ,  t he  i g n i t i o n  transformer i s  ener- 
g ized .  The p i l o t  gas and a i r  va lves  open, and s imultaneously the  gas booster  
pump s tar ts .  When the  flame e l e c t r o d e  senses  flame, t he  spark shuts  o f f ,  t h e  
main gas and a i r  va lves  open, and the  purge t imer r e s e t s .  
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Repurge occurs on shutdown un le s s  shutdown occurs  from opening of the  
exhaus te r  i n t e r l o c k  o r  cover p l a t e  switches,  i n  which case repurging i s  
delayed u n t i l  power i s  r e s t o r e d  through t h i s .  c i r c u i t . .  

I f  flame f a i l u r e  occurs  dur ing  a run, t h e  main a i r  and gas va lves  c lose ,  
t he  p i l o t  gas and a i r  va lves  remain open, and the  i g n i t i o n  transformer i s  
reenerg ized  i n  an at tempt  t o  r e e s t a b l i s h  normal opera t ion .  I f  r e i g n i t i o n  
f a i l s ,  the  main a i r  and gas va lves  remain-c losed  and the  s a f e t y  switch snu t s  
down t h e  complete. system. 

Befora opera t ion  can be  resumed, t h e  s a f e t y  switch must 5e allowed t o  
coo l  and m u s t  be  reset rnanually. I f  t he  on-off c o n t r o l l e r  r e a c t s  t o  exces- 
s i v e  s t a c k  temperatures, t he  u n i t  w i l l  s h u t  o f f  a l l  a u x i l i a r y  gas and air 
au tomat ica l ly .  

ALTERNATE Ih'C LWRATOR DESIGNS 

Changes i n  the  cons t ruc t ion  of  the  BOMAEC-30 i n c i n e r a t o r  may be =de 
t o  s impl i fy  the  charging mechanism. 
course,  l eads  t o  a ra ther .  complex mounting arrangement f o r  a l l  of the  com- 
ponents following t h e  combustion chamber; however,' t h i s  design w i l l  al low 
used a b s o l u t e  f i l t e r s ,  24- by 24- by 12-inches, e a s i l y  t o  be charged i n t o  
the  i n c i n e r a t o r .  I f  t he  s i z e  of waste t o  be burned does no t  r e q u i r e  the f u l l  

. opening, an  a l t e r n a t e  design may be used t h a t  w i l l  s impl i fy  the mounting of 
a l l  t h e  components fol lowing the  combustion chamber. This design is  shown i n  
f i g u r e  25.  The he igh t  of t h e  combustion chamber has  been extended 16 inches 
and a charging chute  wi th  a hinged charging door has been added t o  the  top of  
the  i n c i n e r a t o r .  
commercial f i rm t h a t  has a l a r g e  amount of wastes t o  burn.  This i n c i n e r a t o r  
has been ope ra t ing  success fu l ly  8 hours a day f o r  s e v e r a l  years .  

The u s e  of a removable cover p l a t e ,  of 

k i n c i n e r a t o r  of  t h i s  design has  been 'cons t ruc ted  f o r  a 

The a i r - p r e h e a t  j a c k e t  a l s o  may be extended t o  t h e  e n t i r e  length of  t he  
combustion chamber. This  w i l l  i nc rease  the  degree of  prehea t  and reduce the 
temperature  of the  room where the  i n c i n e r a t o r  i s  i n s t a l l e d .  

The design u t i l i z i n g  the  charging chu te  w i l l  a l s o  allow the  exhauster and 
motor t o  be  loca ted  o u t s i d e  of t h e  bu i ld ing  and thus reduce the  noise  l eve l ,  
which i s  h igh .  An exhauster  wi th  a f langed i n l e t  should be  used. . 

S t a i n l e s s  s tee l  spray nozz les  may be  added t o  the  cover p la te  t o  reduce 
the  amount of f l a y  ash t h a t  may p a s s  into t h e  room when the  i n c i n e r a t o r  i s  
opened, following a burning per iod .  
t h e  charging chute  design i s  used s i n c e  t h e  incFnera.tor may be charged while  
t h e  burning i s  ia progress .  

Spray nozz les  v i 1 1  noc be necessary i f  

Where f a c i l i t i e s  are a v a i l a b l e  fo r  t r e a t i n g  contaminated s ludge , the  ias 
cooler ,  f i l t e r - b a g  housing, and the  exhauster  may be rep laced  with a w e t  
sc rubber  us ing  'an i n t e g r a l  exhaus te r ,  
l a t i n g  t h e  w a t e r  l e v e l  t o  prevent  excess ive  temperatures i n  the w e t  scrubber .  

Cont ro ls  w i l l  be  necessary f o r  regu- 
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.. . .. 

I 

I 

Floor _ !  
I 

FIGURE 25. - Incinerator With Charging Chute and Extended Air  Preheat Jacket. 
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An observa t ion  p o r t  and lamp housing may be  added . to  t h e  a sh  drum adapter  
t o  assist  i n  determining when t h e  a sh  drum is f u l l .  

OPEWT ING INSTRUCTIONS 

Operations Preceding S t a r t u p  

1. Close wafer va lve .  . . 

2 .  Check w a t e r  spray  i n  coo le r  t o  be  s u r e  i t  i s  oper'ating. Do not  leave  
spray on since i t  w i l l  n o t  be  needed u n t i l  t h e  temperature rises above 450" F. 

3. Check exhaus te r  by tu rn ing  i t  on b r i e f l y .  S e t  a i r  ra te  a t  t h i s  t i m e .  

4 .  Check ash  drum under bag f i l t e r  t o  be s u r e  i t  i s  he ld  t i g h t l y  i n  
p l a c e .  

5 .  Shake f i l t e r  bags 25 t i m e s .  

StartuD Procedure 

1. Open t h e  cover p l a t e .  

2 .  Charge i n c i n e r a t o r  wi th  waste. Charge should be  one h a l f  t h e  depth 
of t h e  combustion chamber. 

3. S t a r t  exhaus te r .  

4. Light  charge wi th  a small amount of o i l y  waste. 

5 .  Close cover p l a t e .  

6 .  Adjust  a i r  ra te .  

7 .  Turn on gas cooler  spray  =hen temperature reaches  450" F. Turn o f f  - 
spray'when temperature i s  below 450" F. 

8 . -  Continue ope ra t ion  u n t i l  combustion wi th in  t h e  furnace has ceased. 

9 .  Turn o f f  t h e  blower. 

10. I f  t he re  is a h igh  percentage o f  combustible i n  the  m a t e r i a l  i n c i r  
e r a t ed ,  t h e  wafer va lve  (g ra t e )  should be dumped once i n  each 8-hour per iod .  
Dump ' o f t ene r  i f  l a r g e  amounts of non-combustibles are  p resen t .  

Note.--If a u x i l i a r y  gas f i r i n g  i s  used, i t e m s  4 and 5 of  the  procedure should 
b e  changed t o  r ead  as follows: 

4. Close cover p l a t e .  

5. Turn on a u x i l i a r y  g a s - f i r i n g  c o n t r o l s .  
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APPENDIX .- - LIST OF AVAIIABLE SIORKING DRAWLUGS 

For those in teres ted  i n  the  construct ion of the BOMAEC-30 incinerator,  
l a r g e - s i z e  working drawings are  a v a i l a b l e  o f  the fo l lowing f igures :  

Working 

4.. .... L-6984 
5 . . . . . .  L-6985 
6 .  ..... L-6986 
7 . . . . . .  L-6987 . 

. 9 .  ..... L-6989 

Figure drawinp No. 

10. .  .... L-6990 
L- 699 1 ' 11.. .... 

Working 
Figure drawing No. 
1 2 . .  .... L-6992 
1 3 . .  .... L-6993 
15.. .... L-6995 
1 6 . .  .... L-6996 
1 7 . .  .... L-6997 
2 5 . .  .... L-7005 

I 
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PROBLEMS .:I TIIT I h ' C E E M T I O N  O F  RADIOACTIVE WASTE 

H. S. Jordan 

Health Division 
IDS Alamos Scientific Laboratory 

Los Alamos, h'ew Mexico 

INTRODUCT'9N -- 

The magnitude of the waste disposal prol:;t-!Ji at institutions and installations ha~dl ing 
radioisotoFes cclntinaes to increase with tiine. The incineration of Contaminated combustible 
waste inevitably comes to mind a s  a possible means of reducing the v o l m e  

A. I). Little, Inc. 9 and Larson and Simon8 of the Knolls Atomic Power Laboratory indicate some 
of the factors to be evalsated in  considering the feasibility of incinerating radioactive waste. 
vic.w (:bf the fact that a l l  radioactive incinerators erected at various AEC sites have ceased opera- 
tion, however, there would appear to be a need for a more critical appraisal of the process. 

s' ch material. A 
number of installations have issued operational reports on this method. p i ,  d, 10 Those by 

In 

This paper, therefore, attempts to develop criteria for evaluating incineration as  a pro- 
cess  to assist in the disposal of contaminated uaste, to indicate features that should be considered 
i s l h e  design of a n  incinerator for a large installation, and to evaluate the usefulness of the process 
for a small installation. It should be stressed, however, that although incineration is a method 
for prqcessing combustible waste, it  is not a means for final waste disposal. 

- 
FEASIBILITY OF INCINERATION - 

Before any method of waste disposal is adopted, the basic factors that must be determined 
are the possible effectiveness of the method and its cost. An accurate determination must be made 
both of the total volume of waste to be handled for final disposal and of that percentage of the total 
which could be considered combustible. Care should be taken to include large noncombustible 
i tems that constitute an irregular but real part of the total waste. The method of collecting com- 
bustible trash within the laboratories may give misleading data on relative volume if containers a re  
too large. For example, laboratory workers olten will seal and mark for removal a half-filled 
container in order to be rid of a potential hazard. 

Once the total waste volume has been determined, a cost analysis can be completed, 
. . assuming some final disposal of both combustible and noncombustible waste. The maximum saving 

to be accomplished by incineration is that proportion of the total cost represented by the  percent- 
age of combustible trash. The actual saving, however, will  be this maximum minus the following 

. -  - 

. items: 

1. Initial cost of the incinerator building depreciated over a 10-year period. 

2. Cost of incinerator equipment depreciated probably over a 5-year period. 

3. Cost of secondary fuel. 

4. Cost of labor for operation of incinerator. 

C . 
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5. 

. 6. 

7. 

8. 

9. 

. .  

Cost of ma intcnance services ( th i s  has becn computed by A. D. Little, Inc., as 5 
percent of total initial cost per year, but it probably could be computcd at  a higher 
ra te  in  the malority of cases). 

Cost of 11ca::h services. 
pollution controi, biological assays on incinerator personnel, and provisions for their 
protective clothing. 

Increase in  uni t  cost for final disposal. This probably will be a factor, because of 
the presence of certain Iixed costs in the final disposal process and the decrease in 
volume for f ina l  ciisposal. 

Increase i n  
oratories, 
to the finai clisposal point. In addition, ashes from the incinerator wi l l  have to be 
packged  and handied for final disposal. 

Cost of treating waste water used in air-cleaning train. 

This will include direct monitoring at the incinerator, a i r -  

:it cost of collection. Waste will have to be segregated within the lab- 
.A combKstible waste delivered to the incinerator and nonconibustibles 

Most of these items a re  self-evident, but their contribution40 the total cost seldom is 
evaluated before adopting incineration as a method of waste treatment. 

INCINERATOR DESIGN 

Operating experience at Los Alamos and reports in the literature indicate that the follow- 
ing factors should be given consideration in the design of an incinerator for radioactively contam- 
inated waste a t  large installations. 

2. 

S. 

4. 

6. 

A separate fireproof storage facility, equipped with automatic sprinklers, should be 
provided for storage o! radioactive combustible material between collection and in- 
cineration, and for holding materials for radioactive decay. In any eventi at a mini- 
mum, an overnight facility equipped with automatic sprinklers should be provided. 
Careful consideration should be given to transporting the waste from storage to. 
charging unit with minimum handling. 

Charging should be by a minimum of 2 air locks, with provisions for ensuring a i r  
movement from the workroom into the first charging chamber. This is necessary 
because conventional charging doors a s  used in ordinary municipal or institutional 
incinerators a r e  completely unsatisfactory. The design of the air-lock doors should 
be as simple and ioolproof a s  possible, and the doors should be interlocked to prevent 
accidental disruption of the air lock. A manual override of the interlocking feature 
should also be provi .-sd. 

Construction of the grates should be such that any irregular noncombustible item 
capable of being charged into the incinerator can also be discharged by the grates 
without requiring manual removal from 'the combusion chamber. All mechanical 
features (hearings, operating grates, etc.) should be designed for operation a t  high 
tempera tures. 

Ash-removal [acilities also should be designed so that any 'item charged into the in- 
cinerator wi l l  be discharged in the normal manner. Local exhaust control wi l l  be 
required at :he ash-discharge point; whether the ash is wet or d r y .  Ash-removal 
equipment s!:-dd be designed to minimize the spread of contamination and to facilitate 
cleanup. 

Carelul attention must be given to the actual composition 01 the contamlnated t r a s h  at 
each installation, and the design modified accordingly. Experimeiits to determine 
the efficlrficy of combusion and a i r  cleaning should be accomplished with comparable 

I 
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waste. 

would -:e on fibustion and air cleaning. 

Pumps and other er;uipment handling contaminated water from ash-control equipment, 
alr-clean:i,g equipr,icmnt, or condensation of stack vapors should be mounted in trays 
provided wi th  drains to the contaminated waste system. 

7. The a s h  from the inc '  :erator should he kept wet at all times. This requires careful 
handling of the cr:!it..iii:natcd water from any de-watering process so that water lines 
do not become p1ugg:c.d. 

D i f f i c i " . ? ~  were encountered at Los Alamos a s  a result of fallure to antici- 
I 

pate tb . -  x l v c i  .Ilect that a relatively s m d l l  number of rubber surgeon's gloves . '. 

6. 
I 

i 

8. The design of the incinerator and the materials used in its construction should be such 
that it can be easily decontaminated. To date, this has been taken to mean that stain- 
less steel is the most desirable construction material. 

Q. The incinerator and all openings to the incinerator should be capable of maintaining a 
seal  when subjected to a positive internal pressure of 1 5  to 20 inches of water. Such 
pressures a r e  not uncommon in incinerators burning unknown materials from experi- 
mental laboratories. 
i ty  of providing a rupture disk with a separate stack to handle "puff outs" of greater 
magnitudes. 

10. Adequate view ports should be incorporated into the entire material-handling train. 

11. A suitable system to quench the fire in the incinerator quickly and effectively in the 
event of an emergency and for routine control purposes should be provided. 

12. The design of the incinerator should be such that complete combustion of all  cornbust- 
ible materil l  is assured. This has not been the case in previous incinerator designs. 
Complete L lmbustion will reduce the load on the air-cleaning train and aid in the final 
disposAl of the ashes. 

There is not general agreement as to the necessity or  desirabil- 

- 

19. Combustion a i r  should be supplied by a forced air  blower with the intake outside the 
workroom in order to prevent "puff outs" blowing contamination into the room. 

14. Instrumentation should be provided, with recording devices located at  a central con- 
trol  board, in order that the ogerator may be aware of all operating conditions. 

15. The primary design criterion for the air-cleaning train is  that it be virtually trouble- 
f ree  and capable of being serviced without creating a radiological health hazard to 
maintenance personnel. 

16. Condensation of vapors in  the stack gases makes it necessary to-provide suitable con- 
tamin.:ted .!rains thr.':.qhout the air-cleaning train and to ensure that the equipment in 
the train is leakpr. . I .  

17. Because of their flexibility and self-cleaning aspects, wet collectors a r e  generally in- 
cluded i n  the air-cleaning train for the incinerator. If they a re  used, however, provisio.?? 
must be made for the-safe hanaling and uitimate disposal of the contaminated sludge and k 
liquid resulting. As noted before, design features should be included to prevent plug- 
ging of lines and equipment. Corrosion ol ducts and equipment also becomes a major I; 

pro! ?m after stack gases pass a wet collector, unless the gas is reheated. 2 
should be provided for .djusting the pH of the scrub water. 

. 

- 
Facilities 

.I. 
4 

18. The final cleaning unit  i s  generally a high-efficiency dry filter. Special mountings or  . 
holders must tie desiLved to permit removal of contaminated filters i r i  a safe manner. 
Conventional holders a r e  generally not acceptable. 
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NOXCONTr ..')LLED INCISE RATORS 
I .- 

Eve:..: ins:allation will  not require the same  design or operating features, and varying 
degrees  of C I  
fied by the h. 
cinerator,  - be charactcrized by: 

01 for the v a r i o ~ s  levels of radioactivity in the material incinerated will be speci- 
:I grolip conccrned. The limiting case, d e s i y t e d  herein as a noncontrolled in- 

1. S t a n h r d  r - m m e r c i a l  incinerator without special provision for charging, a s h  removal, 
and s k c k -  63s c1ear:ing. . 

2. Operatois  with l i t t .  o r  no skill and trainiE3. 

3. Health personnel nc- vail:' :e for daily supervision. 

4. Ordinary channels utilized for final disposal of ashes. 

This sitl;ation would be satisfactory in t h e  case of a hospital or institutional laboratory 
working with isotopes a t  low activity levels. 
could be such a high percentage of the total waste as to make incineration economically feasible. 
Even in this case,  however, s eve ra l  factors must be borne in mind before such a program is  
initiated. In the first pl ce j  facil i t ies handling radioisotopes almost invariably increase the scope 
of their  work and levels of activity with time. 
are not acxigned a proportionate percentage of the fucds available for this  eqans ion .  In the second 
place, work habits and procedures do not change as rapidly or as effectively as programs. Thus, 

dict that, in the future, a large percentage of radiation injuries will occur in such installations 
r a t h e r  than in well-controlled installations handling high levels of activity. In the third place, 
str ingent control procedures will be required in  laboratories served by a noncontrolled inciner- 
ator to prevent accidental loss to waste of any relatively high level source. 

For  this type of facility, the combustible waste 

I 

Waste treatment and waste disposal, in general, 

I it is entirely cwlceivable that'a dangerous situation could ar ise  without notice. It is sa fe  to p re -  

- - 
. Presuming, however, that incineration in a noncontrolIed incinerator is economically 

feasible and operationally desirable,  there  remains the problem of determining permissible 
levels of activity that may be incinerated without creating a health hazard. 

C. W. Kruse, et  a l . ,  in their  report  entitled, "Behaviour of 1nstituti.xal Incinerators 
When Used to Burn Radioactive Wastes, '" indicate that the principal factor to ae considered in a 
nonc..r.trolled installation would be the level of activity in the ash. To  prevent the creation of a 
health hazard by the ashes ,  it was determined that the maximum charges for 1-131 and P-32 were 
2 and 4 microcuries,  respectively, per  pound of refuse per  hour. Based on a burning r a t e  of 200 
pounds p e r  hour, 6 hours per day, and 5 days pe r  week, a total of 12 millicuries of 1-131, or 24 
mil l icur ies  of P-32, could thus be handied per  week. There i s  a distinct possibility, however, 
that  continuous handling of this quantity of activity could create health hazards in the workroom and 
r e su l t  in the spread of contamination. Initial plans, therefore, should not anticipate steady loading 

I 
I 

t 

1 at this ra te .  

C. W. Kruse a l so  reported that, with 170 times the maximum allowable concentration of 
I-13l. in the stack gas, below-tolerance air samples were obtained on the ground in a down-wind 
direction from the L . x k .  It i s  our feeling that the concentration of activity in s t i ck  gases may be 
much higher than t' . figure without creating a health hazard. This feeling is based on the follow- 
ing assumptiom ar. .:alcuktions: 

+ 

Sutton's equation for diffusion of stack gases upon differcntiating and maximizing reduces 
to 2Q 

n e  ii hL ' X (max.) = -  

X = maximum ground concentrations in units/M3 
Q = emission r a t e  in units/sec 
u = mean wind speed in misec 
b = effective stack height in mete r s  
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If a minimum value for  B (of approximately 0.5 mile/hr or  0.23 m/sec) Is assumed, a 
factor of safety is  introduced and thc equ:;:ion reduces to 

X = Q/h2 

Also, since the c .:ternplated AEC regulation i s  that the yearly average shall  not exceed 
the m:.xinium permiss;blrr concenlr;1l ICJ:I,  for  a plant operating 5 days a week, 8 hours a day, the 
maxir  .ln; r.;.rnissiblc concentration ccwld be increased by a factor of 168/40 o r  4.2  Further,  it 
Is ass\: cd that a n y  point on the grourrrl ? i l l  not be within the zone of maximum ground concentra- 
tion ni. '? than 50 percent of the t ime. Conibining the above with the reduceci equation results in 
the f o i l w k g  approximation: 

Q = 1OX h2 

Q = CR 

C = concentra!ion of activity in stack gases in units/M3 
R = flow ra t e  of stack gases in M3/sec 

s ince 

when 

and if X is  s e t  equal to the MPC for nonoccupational exposures, 

C = MPC (10h2/R) 

It Is appakent from this  approximation that with normal relatimship between stack height, 
stack diameter,  and stack-gas vclocities, the stack concentration coulu exceed [lip niaximum per- 
missible concentration by a considerable factor. Thus, it would a pear from t h i s  assumption and 
from the work of Kruse, et al. and that of Silverman and Dickey, 
the 12ading rate  by the health hazard associated with the ash-removal operation i s  much lower than 
the'iimitation based on permissible ieveis'of activity in the effluent gases, and that air cleaning is 
not necessary o r  desirable for a noncontrolled incinerator. 

that the limitation placed on 

It is evident, therefore , '  that for a noncontrolled incinerator the lack of a health group 
makes it mandatory that an extremely low level of activity be fixed a s  a maximum charge. If a 
health group i s  available for routine checks and evaluation of health hazards, it is possible for the 
levels to be increased within flexible limits. 

In connection with disposal of radioactive waste, brief mention should be made of 2 other 
methods. The f i r s t  is  the so-called dilution method, in which radioactive material i s  disposed of 
through ordinary municipal waste channels. This method, in general, is not attractive to people 
experienced in handling radioactive waste. Basically, however, it i s  probable that the same stand- 
ards established f o r  a noncontrolled incinerator would apply to this method of disposal. 

The  other method rec.:ntly investigated is that of open-field burning. 
cluded that the health hazards associated with this method were essentially nonexistent and that 
widespread use of the procedure would "significantly reduce the volume a r d  weight of materials 
to be disposed of" by AEC installations. The objections to it not dealt with in the report  are: 

The authors con- 

1. The open-dump burning of municipal t rash is and has been an unsatisfactory method 
of municipal waste disposal. The objections are lack of control, lack of proper in- 
ciner?:ion, rrr:ci the possibie spread of f i r e s  ur,der uncontrolled weather cond;tior,s.- 
In t h e  case !-' .in open f i re  burning contaminated waste with unknown levels of activity, 
the possibi 

2. The aut:lors do not clearly indicate if this i s  a method of uaste  processing or uaste  
disposal, but presumably the field in which burning is accomplished would eveii[ually 
have to be considered a contaminated dump. 

of spreading contamination is not n6gligible. 
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3. In te::ding an open-dump fire,  personnel are exposed to numerous hazwds,  particu- 
l a r l y  if maximum volume reductions a r e  accor.ip1ishcd. To achieve volume reductions 
on thc ordcr  of 90 percent, as reported, requires extraordinary amounts of labor. 

It is f c  . i  that these objections a r e  such as to remove this method of waste treatment from 
coasideration :. 
large accumulation of combustible material  in a-controlled dump, if the process  is carefuliy super- 

a routine n-e:hod. It would appear to have considerable merit  in disposing of a 

I vlsed by a health and saf!.:y group. 

4 

, 

I' 
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BARTLESVILLE PETROLEUM 

RESEARCH CENTER 

P. O..BOX 1321 

BARTLESVILLE, OKLAHOMA 

Apri l  12', 1962 

M r .  C. W. Chris tenson 
Group Leader, H-7 
Health Divis ion 
Los Alaiios S c i e n t i f i c  Laboratory 
Los Alamos, New Mexico 

Dear Chris:  

I a m  enc los ing  t h r e e  p e n c i l  t r a c i n g s  o f  t h e  T r i t i a t e d  Liquid-Waste 
Burner'which was designed by M r .  Otha L. Davis of our Research Cen- 
ter .  
elemeiit. It i s  a somewhat unique type  burner and c rea t e s  a tempera- 
t u r e  t o  1800' F. i n s i d e  t h e  waste combustion chamber. Drawing #3 is  
a ske tch  of  t h e  waste combustion chamber. 

Drawing 82  i s  a d e t a i l e d  ske tch  of t h e . n a t u r a 1  gas f i r e d  burner 

The s p e c i f i c a t i o n s  c a l l  f o r  approximately 610 cubic  f e e t  per  minute 
d ischarge  flow rate  from t h e  top  of s t a c k ,  which is 22% f e e t  above 
grade. 
t h e  a c t i v i t y  of t h e  waste. 
de r  t o  main ta in  a nea r ly  uniform l i q u i d  flow rate .  The s a f e t y  fea- 
t u r e s  a l low t h e  burner  t o  go unattended f o r  long periods of t i m e .  

The ra te  of burning of  t h e  organic  waste i s  determined by 
W e  d i l u t e  our  waste wi th  gaso l ine  i n  or -  

The s t a c k  gases  must 
populated areas. We 
Su l fu r  35. 

I do not  b e l i e v e  t h e  

be c a r r i e d  by t h e  p r e v a i l i n g  wind toward un- 
are l i censed  t o  burn Hydrogen 3, Carbon 14, and 

-, 

measurements g iven  he re  are c r i t i c a l  w i t h  t h e  
except ion of  t h e  burner.  This was our  f i r s t  a t t e m p t  a t  such an  in-  
c i n e r a t o r  and i t  works so w e  have been s a t i s f i e d  with the design. 
Poss ib ly  t h e  only o the r  comment I have i s  concerning t h e  material 
i n  t h e  combustion area. L'se ox ida t ion  r e s i s t a n t  materials i n s o f a r  
as prac t i cab le .  



It has been a pleasure  t o  give you our experience i n  t h i s  matter. 
The delay was necess i ta ted  by our f a i l u r e  t o  prepare the  drawings. 
I was not aware of  th i s  when I v i s i t e d  you but  discovered i t  when 
I returned.  Your t imely l e t t e r  caused the  drawings t o  be expedited. 

.Please c a l l  on us fo r  any fu r the r  information which we might be a b l e  
t o  give.  

The opportunity afforded me t o  v i s i t  your i n s t a l l a t i o n  i n  January and 
February has been o f . g r e a t  a s s i s t a n c e  i n  my work and I again wish t o  
thank you and t h e  rest of t he  Health Divis ion wi th  whom I was associa-  
ted.  

n Sincere ly  yours,  

m e s  W.. Davis 
Safety Supervisor 

f 

. .  
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The work upon which t h i s  paper ita based w a n  performed 
under the auspices of the Atoppia Bnergy Cammission 

Presented at the 3rd Nuclear Engineering and Bcisnce 
Conference - Chicago, Illinois - Plamh 1953 



. . .  

INTBODUCTION 

That certain elements are readily adsorbed to soil 

I 

particha, ha6 been known for SOIDQ time. 

radioactfvs wastes by discharge to tha grourrd'bas been 

practicsd at Oak Ridge (1) , Hanford ' (3) and !asamah River (3). 

The disposal of 

During the e a r l y  years of operation.at Loa A l a n m s  a l l  wastes 

were dischrurged t o  aleepage p i t s  or t o  canyons. About six 

years ago this practice was stopped .and chemical 'grecipita- 

t ion  treatment plant8 (4), were iastalled. The -8as re- 

ceiving these plutonium-bearing wastes have been repeatedly 

monitored since that  tima, and no appreciable movsntant of 

plutonium -through the soils has been noted. 

observed, bowever, that the concenBration of pluton lu  in 

the moil bf a canyon receiving low level raates haa progres- 

I t  h a m  been 

s i v e l y  moved doanetreaa. 

aad, although i t  is masurabla, it I s  still within acceptable 

tolsraaace l eve l s .  The moresent has not been extensive and 

I s  confined within the limits of the Los A l m a  Project. 

Since there was some mv0seat it vas deemed adVi6abl8 to 

investigate the travel of plufonium through the local sloile 

under varying conditions. Since there is a possibility that 

wastes containing ern asci cs 

Laboratory in tha near fu ture  i* w a s  decided to investigate 

th0ee ieotopea ZLLI well. Another reason for the study of 

these isotopes w a s  that they represent the m o r e  hasardous 

Thie concentration i t 3  not high 

might be produced by the 



zadioauclides beaausu o 

02 28 years. 

the ir  relatively long half-lives 

The Pajar l to plateau, upan which Lo8 Alamos.Sa locatrd, 

i s  underlain by Bandelfer tuff erupted from the Jema volcano 

t o  the west during a recen% geologic period. 

tuff, P1sistocene i n  age, has been subdiv ided  into three 

member units, which from youngeet t o  oldemt are the Tahirege, 

O t w i ,  and Guaje-members. The'Tshirege membe~r forma the 

massive pinkish-orange colored cliffs that are the canyon 

walls i n  the Los Alames area. X t  ranges f n  thickness from 

The &uidelier 

1 
: 

1.00 to 200 feet near the RIO Graade; to  about 1000 feet under 

the tomaite and shwe general, irregular jointing and locally 

well developed columnar joints. The Otowi and GuaJo merbers 

of the tuff, ranging In thicknem up to about 200 and 50 faet 

respectively, underlie the Tshirego throughout mocrt of the 

plateau and are beat exposed i n  the lower reaches of the 

canyon6 which are cut in to  the plateau. 

and cylindrical columns composed of the O t o a i  member have 

developed from weathering where more resistant rocka overlie 

these ezcposurem. 

Conical ebaped spires 
! - 

The Tshirege member of the  Bandelier tuff is composed 

mainly of welded tuff resulting from two or threte ash flow 

eruptions from the Jemez volcano. The rocks of the Tshirege 

member generally are porous and f r i a b l e  but only e l i g h t l p  

permeable. Tbe geraaeability vmies from 1 t o  5 gallons per 
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requrra foot per day under 

capacity for. the Tshiregs 

one faof head. The ion exchange 

member, which .rata the tuff selected 

for this study, varies from 0 .5  to 3 miIlsquiva~ents per 100. 

gr-. 

of quartz a d  aasidine, v i th  some fragments of recrystallized 

pumice, in a typical  welded tuff ground -a. 

mafic minerals is noted in t h i n  sec$ioas. 

is a single t h i c k  pumice flow with aome ash-fall and water 

washed debris ,  at the tog in some locations.. The rock consists 

of poorly sor.ted pumice fragments with some f i n e  pumice glass 

and some 'phenocrysts of saaidine and quarts with a few small 

The Guaje member consists of 198- 

The rocks consist of many amall crystals and fragment8 

Some trace of 

The 0t-i member 

- grains of maf'ic minerals. 

s ive  unconsolidated pumice, containing some em11 pheaocrpats 

of quartz snb banidine. The upper few feet of the Guqje 

member shows some ashdall  bedding .in places. 

Cylindrical corei of tuff about 4 3 / 4  inches i n  diameter 

and varying i n  length from 4 t o  18 inches were cut from the 

unweathered rock with a core dri l l .  Thu ceres were eealed in 

a neoprene jacked which extended 3 inches above *he upper 

aurfacs of the core. A &inch lucite  tube wag imerted i n  

the open jacket and served as a reservoir ior the applied 

spike solution. Solutions of the respective nuclides were 

prepared sa0 that 1 x lo6 c/41 were obtained. The flow of 
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solution was controlled by adjusting the  length of a tube 

attached to the nack 09 one-gallon Jugs whluh contained 

the various spikas. plow was regulated by auusting the 

hsad SO that 100 t o  200 pal p@r hoUr Of 8fflUeQt Would be 

collected i n  a glass dressing J a r  equipped with a delivery 

spout and d8livered to a second gallon Jug. The unite are 

shown in p i w e  1-0 O m  Of AS shavn to UBQ a pOlp- 

ethylene jug and receiving reservoir. The use of t h i s  

material was neceesitatad by the determination of silicon, 

since it waa'felt that this element sight have mom0 bearing 

OP the retention or release of the varioua nuclides. 

.' Samples were collected at 24-hour intervala or mer8 

frequently 8s required and the volumes recorded. At the 
I 

tima of sampls collection 1 m l  of each soprple w a s  plated 

an a pltainllsse steel planchet, dried and coun%,ed in an 

alahrr or beta counter as required; gamma counta wera de- 

terznined on a 10 ntl laample of the efglusnt. With strontium 

m1utfoss, In many cases, tha original pla tes  were counted 

t w o  weeks later to determina tha growth of yttrium. In 

the case of thorns effluents containing a mixed spike radio- 

chemical megorations were sade. 
- 

. WBea inczeashg activity of the effluent indicated 

breakthrough of the nuclide, tha core was dismantled, dried, 

and autoradiographs were made by placing x-ra3~iilm direct ly  

on the core which had been cut lengthwise. 'In this way the 
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alpha, beta aad gamma rays e x m e  the .fila in the sane 

manner as x-ray8 and Indicate thu location o i . t h e  nuclide 

the  COP^. With 8-0 cores tbe oppligation of th6 wcZida 

wa8 stopped befora breakthrough and leach solutions of various 

ions ware applied to the core. 

Analyses were condwted for pX, nitrate, calcium, sodium, 

alkalinity and siliuon; according to "Standard Methods for 

the Analyses of Water and s9aage". 

In any study of this type i t  should bs pointed out that 

when dealing with radioactive isotopes the  walght involved 

is extremely small. 0x~plplt3, th8 drinking rater toleranc3 

for plutonium is 1.5 x 

amounts to about 30 Darts per trillion and in the case of br 

microcuries per m1 of &ter which 
90 

the figure i s  about 50 parts per quadrillion. 

l y  low concentrations, the chemistry of the various elements 

A t  thersa extreme- 

sametimeo does not io1100 the accepted patterns and the 

ordinary ion exchange phanomena do aot always pertain to 

the particular study. The removals are rather efficient, - - 

however, and it is possible, by passing a ceeiun spiked solu- 

tion through a tuff core to reduce the concentration from 

2 x 10 -11 grama per milliliter to 2 x 10 granrs per milli- -14 

l iter.  I t  is obvious iron thie that the concentration and 

nature of the  stable iooic components of the water will'be 

the determining factors in the a b i l i t y  of tuff, OF any soil, 

to retain radionuclldss. 



Seven cares of varying length were $ed water spiked 

with 1 x I O 6  dm/1 of Pu239 as Pu(wo3)q. 

egiked water fsd varied from 100 liters to 380 l i t e r a  and 

the time of the test varied from 2 to 6 Paonthn. In every 

case the retention of the plutonium was i n  excess of 96%. 

The spike was applied in tap water (gee Table I )  and dis-  

t i l l e d  rater and there wam no apparent difference between 

the two so lvents .  One cora received 380 l i t e r a  of mpiked 

water which amounts to 380 x 10 

inches of water through the core or ~ o m e  90 yema of rain- 

fall at LOB Alamoa. 

The amount of 

6 c /m repreaenting 1520 

Plutonius, because of its high ntomio weight and 

valence, c80 be expected t o  be tightly bound an any ion 

exchange material end to replaee many other ions. S t  waa 

demonatrated that the ion exchange capacity of the tuff 

cores was exhausted a f t e r  the  passage of only a feu litera 

of tapwater ,  y e t  the plutonium wae retained in only a 

s m a l l  portion of the core after a fer hundred liters had 

passed through. 

Autoradiograghsl were made of these cores and PB can 

be seen in Figure 2 the a c t i v i t y  penetrated to a depth of 

about 2 inches. A t  this rate it is highly improbable that  

any plutonium discharged aa the n i t r a t e  In  tap or d i s t i l l e d  

water would reach the Los-Alarnos ground water sone 1000 feet 
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Phsnolpthrlein Alkal inity os Cam3 
Methyl Orange b lka l in i ty  aa Cam3 
Total Eardnasr a8 Cam3 
Calcium 

Sodium 
Chloride 
Fluoride 
Nitrate Nitrogen 

' h l i a t e  am SO4- 

Silica 
Total Sdlids 

kgn0Sli€llln 

-0 

110 
24 

9 
8.4 

51 
5 '  
1.3 
1 
4.5 

35 
21 4 
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below ground aurface in the foreseeable future. It should 

also be mt8d that there are several f9hot1* spots _ _  .: . In 

the autoradiographs which indicate the presence of louallosd 

concentrations 02 high ion exchanga material such as mont- 

and magasmiurn in concentrations of 100 gpm as well as a sat- 

arorillonlte clays. A nuclear track plate I s  also shown i n  

Tlgure 2. This type of plats ie  made by exposing microscope 

slidea coated with photographic emulsion. The alpha particle, 

because of ita relatively larga size, does not penetrate the 

emulsion as is the case with x-rays, gasma raya, and beta 

particles but 'instead travels along the emulsion lsaving a 

track. A photomicrograph i a  then taken of the exposure to 

locate the alpha particle. The magnification of a typical 

'*mnburete' s h o e  i n  Bigure 2 is 400. 

Later, attempts were -de to leach out the plutonium 

already adaorbed on the cores by eolutions 02 sodium, calcium 

uratsd solution 01 carbon dioxide. None of these solutions 

removed appreciable amounts of plutonium.. 
- 

I It should be pointed out at thia time-that this particular . 

Ftudy was directed toward basic work. Very little effort was 

expended on actual wastes which might contain a wide variety 

of ions,  as well as any number 09 complexing agents which 

were not investigated in thia study. It has long been k n m  

and was pointed out in a previous paper (4) that plutonium 

complexes quite easily and in this condition-is removed from 
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solution only with great d i f f l c u l t p .  

indicate that  such complexing agents as verseme,- c i tr ic .  

ac id  and soaps have an adverse effect on the r e t e n t i o n .  

of plutonium in t u f f .  

Preliminary data 

Dilute s o l u t i o n s  of plutonium salts  in basic or 

s l i g h t l y  acid solution show a tendency to form polperized, 

hydrated molecules which are extremely large ( 5 ) .  These . 

polymerized molecules are s a t i r e l y  too large t o a n t e r  into 

an i o n  exchange reaction and could be expected to  pass 

through almogt any typa of soil. 

effect of these agents 8nd other ions are continuing. 

Burther studiee of the 

CESIUU-137 CORBS' 

Eight cores of varied length were fed rater epiked 

with 1 x lo6 c/d1 of Ca 13' applied aa CsN03; i n  a2idition 

one core received a spike of 10 x 10 c/m/l. Both dlstl laed 6 

rater and tap water were used as so lvent  to bring the spikes 

to the required concentration. 

mope ( 5 )  has reported that  cesium I s  not held t i g h t l y  

by the  resin lalcite Z R .  Eowever, she states that there 

is a difference amrong ths various synthetic ion exchange 

materiala i n  the ir  a b i l i t y  to r e t a i n  ceaiu~r. That'there 

is a great difference between these synthetics and soils 

has been borne out by t h i s  investigation. I t  was found 

that cesium.was bound very t i g h t l y  by the tuff (Table XI). 
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TABLE I1 
SllmARY 03 T u n  corn 8 r n I P S  

Total Li ters T o t a l  % Be tained 
Core # Length Break- Through or car 
and in through Throughput % Retained 

Solvent Nuclide Inches LiZera Uter 3reslr After 
1 Pu 7.25 None 331 96.2 
a Pu 7.00 209 98.1 M 

98 
99 

96.0 
96.7 

3 Sr. 3.50 30.0 37 
36 S r  7.as‘ 50.0 41 
4 ‘Sr 13.75 None 23 
4A Sr 13.00 143 63 
I Br 0 . a ~  a7 aa 

26.4 
64.0 
97.0 
88.0 

65.0 
. I  

73 .O 
88.0 
80.0 
9a.o 

11 c8 6.00 Xane ea 9s. 8 
14 cs 12.50 330 99.7 
16 C6 0.80 93 99.8 - 
17 Ce 7.00 98 99.- 
18 cs 7.50 361 99.5 
23 CS 10.34 U 240 99.7 

m t  

W 

H 

s* 

I 
I 
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Autoradiographs, rigurs 3, f u r t h e r  support  the above 

observrtionm and i nd ica t e  the cesium t o  be concentrated 

i n  the  upper 1 inch of core volume. The awunt of water 
- -  

paseed thzough the  core varied up t o  330 l i ters which 

represents some 1300 inches of water and covsred a 

period of near ly  6 months. As with plutonium there was 

no apparent d i f f a rence  betveen tap water and d i s t i l l ed  

w a t e r  as s o l ~ e n t s .  Later attempts to dimlodge t h s  ad- 

sorbed cesiw~ by leaching w i t h  solutions of eodium, 

calcium, magnesium and carbonic acid were f u t i l e .  

Anqtber project cu r ren t ly  in progress, Project 

Green ~ ~ b ,  has yie lded  some r e s u l t s  which are app l i cab le  

t o  the present  study. Although Project Green Thumb is 

pr imar i ly  a s tudy  of the e f f e c t  of calcium concentrat ion 
from spiked soils 

on the absorp t ion  of Srso and Cd3'/by growing p lan t s ,  

c e r t a i n  information on t he  movement of these two nucl ides  

rae r e a d i l y  obtained. W&en a spike of these two radio- ' 

nucl ides  was uniformly d i s t r i b u t e d  through 25 square 

feet of moil t o  a depth of 18 i nchm,  Sre0 w a s  found to 

lsach from the  6011 and to a~pear  in the seepage from t h e  

bottom of t he  plote. The amount of SrW leaching from the ' 
soil vas propor t iona l  to  the  concentrat ion of calcium applied. 

This was not  true for Cs137 which remained svenly distributed 

'' 
. .\ 

:I L 

with in  the soi l .  The Srm from mixed spike appl ied at  the . \ 

137 L \: 
t .  . .. .:: , 

su r face  migrated dwnward through t h e  soil but the  Ce 
I 
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remained 8t the point of agplication.  The resulfa are 

m l m i l a r  to those obearved when a mlxed spike of Sr90 and 

Cd3 '  w a s  applied to the aurface of 8 tuff  Core. 

The movement of d3' was.  further inveetigated i n  

the 1abora.torg by passing P so lut ion of Csi3' through a 

column of sail. When the nuclide waa fed to the colupan 

i n  tap Prater t h e  Cs 13' accumulated at the surface as warn. 

shown by radioautography. A spike applisd to the eurface 

of the  soil was AOt'-mOVed by a tap watsr leach but rswalned 

as o thin band a t  the point of application. 

STB01QTXUII-90* corns 
The inveetlgation of the passage of SrSO through the 

tuff cores proved to be the met interemtlng of the three 

nuclldea studied..  Strontium-90 is not nearly so t ight ly  

bound to the tuff core am plutonium or C s S i W a  hrther- 

more, percolation through tuf f  cores damonstratad a method . 

of separating strontium and Y t t r i U A .  More than 90% of t h e  
Srm=Ym act iv i ty  Coming through the core W- Sr 90 a 

Seven cores were set up; tap and d i s t i l l e d  water were 

An autoradiograph of a typical .  used &a the Breo eolvent.  

core after breakthrough is shown in Blgurs 4.  

noted that the strontium bas penetrated the full depth of 

the core. 

o p t s  of concentrated a c t i v l t y  throughout the core. 

I t  w i l l  be ? 

I 

I t  ia ale0 interesting t o  nota the many "hot" 
! 

This 

c 

; 
L 

*SrW i m p l i w  an rquilibrium mixture of &Bo v i t h  I ta  ;. . 
daughter Y . 
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tention. Note the mottled effect which indicates areas 
of varying degrees of nuclide retention. 



4 
j 

is very similar to the phenomenon noted om the nuclear track . I 

plates for plutoniua. 

density gradation throughout the core indicating a rids vrrria- 

t i o n  of ion exchange capacities. 

One other feature t o  be noted is the 

Typical runs with tag and d i s t i l l e d  water are sbmn in 

Figure 5 i n  which throughput is plotted agailnet counts per 

minute per milliliter of strontium. 

is quite sisnllar to tha typical curvea obtained i n  determining 

ion exchsage capaci t ies  by the method of A.ymi;nger and ~oppss37). 

The first sharp break in the curve I s  considered t o  be the  

The ehape 02 .the curves 

breakthrough point. In these particular corm sonm 80 l iters ' 

were p&88ed through the core8 before an appreciable mount of  

lstsontlura appeared in the e f f l u e n t .  

aatsr. solveat after 140 liters had been passed through the 

core the  concentration of Woo in the effluent was approximately 

the %am! as i n  the influent. - This volume increamed to over 

200 liters when d i s t i l l e d  riter w a a  used ae ths solvent. 

In the case of the tap 

4 The s lope  03 the curye for tap water is greater than for - 

d i s t i l l e d  water, however, both curves level off at' about the 

m a m e  point, l .e . ,  400 c/m/ail of effluent. The dif fersnce  i n  

slopes may be explained by the competition of elements i o  tap 

water and of Srm for the ad&tlon eitss on the adsorbing 

surfaces and, hence a mor0 rapid saturation of the core W h 8 n  

tap votar is apg1lsd. An explanation m i g h t  be sought for the 

continued remuval of strontium after the core ha8 apparently 

-13- 
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been saturated w i t h  erlcium. I t  is probable that BOW mall 

amount of calcium is being replaced by strontium howeverD 

weight-wise, tht, amount of ualciwn rewved would be so mal1 

a s ' t o  be undetected by the  analytical procedures used. 

see;llp~ reasonable to propose aleo that within the heterogeneous 

tuff there exists a wide variety  of adsorbents and there are 

I t  

those that bind the etroatiupo molecule preferentially, where- 

an l itt le or ng attraction i s  exhibited for the calcium 

molecule. Hence strontium is removed for 8 period of ?ime 
I 

ai tsr the .calcium adsorblag sites have been satisfied. Such 

a phenomenon is not unknowa.snd is the basis of diffsrential 

removal of components froa biological reaction mixtures by 

eucceesive treatment w i t h  a variety of adsorbing resins. The 

various synthetic  resina mhow a ride renge of preference for 

diffsreat cation8 so it is reamonable t o  assume that the corn- 

poaenta of tuff could easily demomtrate a similar phenomenon. 

31ncs the number at molecules of calcim in the solvent exceeds 

tha* of strontium by a factor of about 10 , and the calcium 9 

adsorbing component would be saturated first. This is also 

demonstrated by the t w o  curves in Figure 2. Unfortunately, 

there io little, i f  m y D  information on i on  exchange reactions 

in tD0se extremely lo3 concentrations and further work is 

necessary to understand the83 phenomena. 

As noted above, about 95% of the activity i n  the effluent 

Apparently the relatively of the eolumn waa due to strontium. 

-14 - 



high concentration of the divalent ions: 

magnesium does not prevent the adsorption of y t t r i u  since 

it is a trivalent ioa. The effect of other trivalent ions 

such as aluminmi and fron is being studied a t  t h i s  t i m e  by 

calcium and 

our 1 abor ator y . 

Ingeneral  a waste is a heterogeneous mixture of 

several.nuclides. 

tuff cores was investigated. Spikes of both Srm plus Cs 

anti Sr9O piue ~a 13' plua PU . 239 were used aa influent a t  a 

level of 1000 c/m/ral each. 

me transport of mixed nuclides through 
137 

137 m e  core received a total oi 190 litere of a ~ r ~ - ~ e  

spike. Strontium-90 broke through at about 80 liters. No 

Ca137 appeared in the effluent after this voiume. 

Autoradlographe of the core ~ J S  seen in figure 8 ,  indi- 

cate the travel  of the nuclides.  The picture on the  right, 

made with no shielding,  reflects the concentration of both 

SraO and d3'. 
- 

The picture on the left w a s  exposed through 

1/16 Inch of lead and reflecte only the concentration of 

cesium. I t  w i l l  be noted that  the Ca 13' was again concen- 

t ra t sd  i n  the top 2 inches of the  core while the strontium 

w a s  spread throughout ths core and shows the localized *'hot*' 

spots and density gradation. 

Another core receivsd a mixed spike d Srw, C d 3 '  and 

Pua3'; each nucl ide WBS maintained at a concentration o i  

-15- 
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1000 c/m/rn1. The core was 18 inches long, a total of 82 

Liters of .spiked solution was passed through. The v o k e  

of s p e e d  sol9tton w a s  purposely he ld  law to avoid break- 

through In order to obtain-a distribution picture of the 

adsorbed nuclides.  

Figure 7 shows the comparison of thesis radiographs. 

The picture on the left was mads with aluminum foil shie ld-  

ing and reflects the strontium and cesium. The center 

picture was-exposed through lead and reflects the cesium 

concentratiqn. The picture on the right is a eeriea of 

photoaicrographs of nuclear track plates located in the. 

top 3 inches 02 the Cora. As was shown in Figure 2 thera 

were a very fer localiaed "hot" spota in the lower portion 

of the core but theycaere not Sound in the  nuclear track 

plates. Here again it vill be noted that the ceoium is 

located at t h e  top, plutonium t rave l s  somewhat further 

and the strontium penetrated to a depth of nearly 10 inches. 

LEACHING STUDIES 

Early In this investigation it was observed that.Sr 90 

applied in tap water showed a different rate of movement in 

the core from that observed'uhen the radionuclide was applied 

in distilled water. In some instances there were narked d i f -  

ferences in rates of movement. St was theorized that certain 

elements in the tap water might be competing with the S r  

. 

90 
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molecules for position at the site of obmorptlon. 

investigation wae continued by leaching' core6 which &ad 

previously received SrW up to the point of breakthrough. 

Referring to Figure 8 It rill be noted that tho f irst  

portion of the curve represents the application of the 

The 

nccllde in tap rater to the core. This portion is typical 

of other curves obtained io the study except that it is 

fore-shortened. The maximum, flat portion of the curve is 

followed by a rapid decreaee In the release of nuclfde as 

distilled water ita applied to the core. This decrease has 

been observed when other crlmilsrly treated core8 have been 

leached with distilled water. 

Of Interest is the riee of Srm released by a fsaturated 

solution of x2c03. 
the llxivium w a s  about 95% Brm as was the case with the 

adsorption studies. 

uous rate to a total of 72 litere, a sharp decline occurred 

i n  released counts after a amall increment of 1ixivii.m had 

been collected. A similar pattern has been noted with all 

leach solutions employed; it is possible that 9rm is bound 

to different tuff components with different binding energies 

and after the weakly bouud SrW has been relenaed, stronger 

it was noted that the radioactivity in 

Although H2C03 w a s  applied a t  a contin- 

bonds are broken only by more rigorovs treatment. Concurrent- 

ly there is a release of calcium f r o m  the core; its concentra- 

tion peaks at about the eame point ae the peak concentration 

-17- 
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of SrW. 

calcium and radionuelidee are parallel. P~Beary, et.a1.(8) 

hay8 shown the effec? of pH on the adsorption of 'ew by 
mil. 

4.4, it is posaible that the leaching of tuff core by 

carbonic acid is, in fact, a paeffect, .i.a., a hydrogen 

regeneration of cmrtain ion exchange comgorren8a. 

After peak release the concentration curves of 

Since the pH of tbs carbonic acid  feed was about 

Purther Isaching studire employed eolutions of 100 

ppa of the respective cations. 

Leaching with rrodiu chloride resulted in a decrease 

of calcium and Srw i n  the  lixivium which wapl the case with 

distilled water. I t  is to be expected from the lyotropic 

series that s a d i u  would have l i t t le  effect on the release 

of ion6 higher in the eeriea. 

The application of a solution of magnesium chloride as 

a leach resulted in a rapid rim axad eqval ly  rapid f a l l b  

the concentration of arm relersed to the lixivium. Pagnesium 
i also releasea calcium from th8 core i n  comparatively high - 

concentrations. After the peak has been reached the calcium 

and Srm concentrations ahw a paral le l  'decrsase. Magnesium 

is apparently more eifectfvs in releaalag calaium and Sr  90 

than carbonic acid because it released these ions after 

completion of carbonic acid treataent: 

-18- 
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. The asplication of calcium resulted in little relaass 

of S r W ,  In fact,  its concentration in tha lixivium gradually 

dropped. 

zero and remained at that level. . 

The magnesium concentration likewise dropped t o  

A mixed leach of calcium, sodium and magnesium had no 

appreciable effect on the relsase of Srm from the core. 

concentration of magnssiua in the e f f luent  roe@ rapidly to 

The 

100 ppm the applied concentration and remained at  that level. 

The Increased concentration of calcium to 150 ppm i n  the 

lixivium is real but d i f f i c u l t  to exglrin. 

Due to Its position in the lyotropic eeriea, barium 
90 should be extremely efficlant in the replacement of Sr 

adsorbed on an exchangs medium. A diSfereat core, previoua- 

ly receiving Sr90 was used for the following study. 

application of barium chlor.ide resulted in the release of 

the radionuclida at above 12,000 c/m/ml. 

The 

(Plaase nota the 

d i f f e r e n t  scale for bariuar leach). Thie release is about 12 

tiaea the conceatration at which the radionuclide apglisd to 

the core. 

magnesium and calcium a8 would be pradicted. 

.J - 

Barium also releakd increamed concentrations of 

Distilled water w a s  added t o  rinse the baritmi from the 

core and t h i s  was followed by magnesium chloride. There 

follored an extensive release of radionuclide. It w a s  

expected the release would occur but at a lower value. The 

reault is not explsined by data obtained to date. 

-1 9- 
I 



i 
1 '  

gbs leaching studies t o  date have shown the impor*ant 

effect of aqueous solutioas percolattag through.aai1 on 

the movenent of Sr . It is rscognizsd that the concentra- 

tions of leaching ione employed i n  this lovest igation nre 

above those which would normally be encountered i n  nature,. 

90 

however, it is well within the realm of possibility t&at 

such concentrations pllghZ appear in liquid wastes. 

apparent from t h i s  study that strontium which may have been 

I t  I s  

previously adsorbed on soils may be released by subsequent 

application OS aqueous solutions of various ions. 

effect of such releaae of 3rw on a water table tapped for 

Tbs 

domestic use is self evident. 

Certain of the result8 obtained in this study are not 

in complete agreement with those of S W O ~ ~  (e) who found that 

both cesium and hardness broks through resin columns at lrbout 

the same point. Yclienry,  et.al. (a), Indicate a marked effec3 
. -  

of the presence of cesium on t h s  breakthrough of atrontium. . 

We have not bren able t o  ahow a s i m i l a r  effect. I t  i t 3  possible 

that the discrepancles are d a t e d  to  the different exchanga 

properties of the basic adsorbents under etudym 

Orcutt, etmal. (9), have developed excsllsnt sxprsssions 

for dispsrsion and exchaage phenomena applicable to radio- 

nuclidee am they move through soils. Whether nuclides in 

I 
I 

-20- 
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concentratiqns as loa as those encountered In low l-eve1 

orastea, and only these l e v e l s  are amenable to soil disposal,  

w i l l  follow accepted.physica1 laws is not known. -"&omas (10) 
1 

' ha9 stated that I t  remains t t o  be.proved that elements at  

concantrations of molar follow classical chemistry or 

the accepted physical l a m  02 ion  exchange. I t  is possible 

that a dezaonstratlon of t h e  app l i cab i l i ty  of the mathematical 

treatment of O r c u t t ,  eteal..(9), t o  solutions where concentra- 

tions of solute.approach IO-' m o l a r  will indicate the natura 

of thelr chealatry. 

It ha6 been demonstratad that the tuff local to  Los  A l m a -  
r 

bas a rather high capacity for the retention of vasiourr nuclides.  

This is especially notable since t h i s  particular material has 

an Ion exchange capacity which I s  sbout as l o w  am any to be 

found i n  nature. Ceeium is apparently very t i g h t l y  bound to 

the tu f f  and resists leaching by any 02 the comon agents. 

Plutonian l ikewise  is readi ly  retained by the tuff Yiom 

actual experience at Loa A l a m o s ,  plutonium In -wastes discharged 

ineo the ground appears to  remain a t  the point of discharge. 

H O W ~ V ~ P ,  from what we know rbout the  cheaistrg of plutonium 

it 1s entirely poss ib le  that this nuclide could be relsaaed 

a t  sone future time by Inadvertant dlschaiga of certain aolu- 

t iona euch as versene in tha same area. Work on th%s phase ia 

presently being conducted at Los A l m s e  

-21- 
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I 

Strozltium-90 continues to be the most d i f f i c u l t  isotops 

to be r s ta ined ' in  soils. I t  is not retainad by the tuff . 

nearly so well as cesium and plutonium and it  i s  much mor8 

easily released. I t  is beaming increasingly-apparent to 

those ai ua in the waste disposal f i e l d  that its fixation 

poses a most important problem and a t  rsnains the'control- 

l i n g  isotope in the disposal of radioactive wastes. 

of t h i s  isotope t o  soils is to be undertaken with  extreme. 

Disposal 

caution and only with a foreknowledge of tha nature of the . 

soil and i t a  capacity for ths  ions known to be present i n  

ths waste. Because can be leached by other ions, a 

disposal area receiving th la  isotope must be closely guarded 

so that no other w a s t e s  w i l l  be discharged rbich might cootain 

concentrotlona of ions sufficient to dislodge the already 

adsorbed nuclide.  

I 
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That cer ta i r .  elements a r e  readi ly  absorbed t o  s o i l  Ta r t i c i e s  ha8 been known f o r  some t i s e .  
The d isposa l  oi?$&oactive wastes by discharge t o  the  g r o x d  has been practiced a t  Oak 
Ridge, (1) Hanford (2), and Savamsh Eiiver ( 3 ) .  A = z h g  the  e a r l y  yeaI-.sof-o.gcration a t  i o s  
~ l a m s  a l l  wastes wers ciischargeci t o  seepage p i t s  or  t o  canyor?.s .TGut  six peaFs a m  t h i s  
prsc t ice  was discontinued, and chedca!. p rec ip i ta t ion  t r ea t zen t  plants ( 4 )  were in s t a l l ed .  i 
The a reas  receiving p la toniu i  bearing wastes have been repeatedly nionitored s ince t.bt t lxe , :  
and no appreciable movement of plutonium throug!! tne s o i l s '  has  been mtec .  
served, holwever, t i a t  ths  comsnt rs t ion  of plutonkm i I r ,  t he  s o i l  of a ' c a n y o z e c e i z n g  low - 

l e v e l  wastes has  Frogressively mved domst.rezn. T h i s  concentration i s  Rot high, and, a l t h o  
it is Pezsurakle, it i s  s t i l l  'within acceptable tolerance lzve ls .  The rnovenent 52s not been 
extensive and is corifiriec! within Vne licits of t'ne Los Alanos Project.  Since there  w a s  some 
rovemnt,  it w a s  deemed advisable t o  i c v e s t i s a t s  the  t r a v e l  of plutoriiu?: through the l o c a l  
sa i l s  uzier  varyicg cozdit-ions. Sinca there  is 2 poss ib i l i t y  t h a t  hastes c o n ~ n i n g  stron- 
tiw.-90 and cesium-187 rxight be produced by the  La'ooratory ir. t h e  tsar future ,  it has decidec 
t o  inves t i s a t e  these isotopes as w e l l .  

._ ___._ _.._. -- ---___-.-- 

! 

It has been ob- 

The F a j z r i t o  I l a t e a u ,  Qcor. w;<ch Lo5 Aiaxos is located, i s  uxderlaid ky Zsndelier t u f f  
e r q t e d  f r m  the Jenez volcano t o  t h e  west durifig a r a c t n t  geologic r s r i o d .  : 

thickness fror. 109 t o  200 f e e t  Eeir  +,:?e Ria Grznde t o  soout 1,030 f ee t  un5er t:?i t o w x i s i t e n d  
shows Eenar21, i r r e g u l a r .  j o i r r ~ l n g - ~ f i c i  - . local ly  well- ziisvelopeb cobiicxtzr. jo in ts .  

It ranges i n  

m  he Tehireg9 mmbar of the 9andelier t u f f  i s  comFosed xainly of welded t u f f  r e sc l t i ng  f r o m  th 
o r  three  a s h  f l a x  srap.;ione fxr :  t h e  Jenez volcano. The rzcks geseral ly  hrs Forcns and f r i a b  
and t h e  permeabili ty var ies  from 1 t o  5 gallons per sq. f t .  Fer day urlder me fo0.t hsa5. The 
ion  exchmge cspaci ty  i s  low and v=ries  frcm . 5  t o  3 inil leqxivalents Fer 130 2rm.s. - 

, 

. .  _. _. . - - . 
1 

. - - - -  

CoLlr\se\ 
S E X  #l (Xay I have t i e  f i r s t  s l i de ,  please) R e ~ j ~ ~ ~ l L a b  

Cyc l in i r i ca l  Length: L+ t o  cores 18 inches. of t u f f  4-3/& incn aiameter. pyYy$y 
Sealed i n  neopreme. 
4-inch i u c i t e  tuve i n  oFen jacket.  

100 - 200 1r.1 per  hour. .Col lected i n  &ass dressing jar and delivered t o  receiving 

Folyethylene used i n  sanplss f c r  s i l i c a .  

So1u';ion of the t r z s e  nuclides prepared i n  t e p  3r d i s t i l l e a  ha te r  fo cor.tzin 1 x lo6 c/a/j - 

Flow control led by length of tube on jug. 

reservoi r .  

S ~ F ~ S  col lected a t  24-hcur i n t s r v s l s  o r  more freqgently. 
1 nl Fla t td  and counted for alpha o r  beta.  
Gama c0ur.t.s on 13 ml i n  S c i n t l l a t i x  Ccxnter 
Strontium e f f luen t s  cc~cxed  2 weeks l a t e r  f o r  yttrium growth. 
Y t h  xixed sFike rzdi.oche,dcal sei;aration were nsde. 

Analyszs for :  ~ 3 ,  S33, Ca, Sa, Alkalinity,  an5 s i l i c a  according t o  Staxizrd Fathoas. 

After apparent b r e a k t h r x l  care disr=antlea, dr ied asci autorzdiogrophs rrzde t o  de t smlne  

p5 

d i s t r ibu t ion  of nccX2.e d t h i r :  the core. 

2 



WD 
I wan% t o  =.=,ifid  yo^ at t'nis point t h a t  hdth radioactive isotopes the  weight involved i s  
r e l a t i v e l y  sEall, and we a r e  t a l k i n g  about so lu t ion  i n  the  order of micro d c r o g r m s  per 
mil l i l i ter .  
sometixes does not follow the accepted pa t te rns  arid t h e  ordinary ion exclhznge pnenomena m y  
not always pe r t a in  tb.:the pa r t i cu la r  study. It is  obvious from t:2is t ha t  the  concentrafion f 
and nature of t he  s t ab le  ion ic  ccmponents of the  watsr will be the  determining f ac to r s  ic t h  
a b i l i t y  of' tuff ,  or any s o i l ,  t o  r e t a in  radionuclides. 

A t  these extremely low concentrations, t he  chemistry of the various elenents 

$?&&% wleiir /Lab Cwnsd 

PL!D!!CI~ Releasable 

3 

Plutonium, because of i t s  'nigh atomic weight an? valence, can be expected t o  be t i g h t l y  
bound on any i o n  exchange lcater ia l  and replace many otner ions. 

Several  cores were set up with plutonium spikes i n  t a p  and d i s t i l l e d  water. The retent ion 
was i n  t he  order of 96% i a  every case. The cores received up t o  380 l i t e rs  of water which 
represents  some 1520 inches of .water through the  cores o r  sone 200 pore volumes. This 
arnout of water represects about 90 gears  of r a i n f a l l  at- LosAlacs. and at t:rlis r a t e  it i s  
unl ikely t n a t  unde; -- these conditionslany plutonium w i l l  ever reach-the wster t ab le  some l 0 E  
f e e t  below. P o  - - 

4 



We nkde 'sbrhe aut;or&ii6grapni of these'  cares cu t t i ng  them through the center and placing x-ra 
f i lm  d i r ec t l j j  on t he  sectior,, A t yp ica l  Ficture  i s  shown ir,  S l ide  #2. 

This g a r t i c u l a r  cam had receivad about 200 l i t e r s  of spiked solut ion which a n o u t s  t o  some 
800 inches of watzr through t h e  core. 

I shoal3 poifit out t h a t  the picture  i n  the  prepr in ts  are pr i s ted  i r ?  revsrss,  otherwise they.: 
a r e  si-dlar t o  the s l i d e s  snown now. 

Extrexely Hack arsa a t  tu f f  core ind ica tes  hi& concentration of plutonium a t  top. 

Hot spots i n  the  core. 

Gray areas  nay be s l i g h t l y  uEder the surface o r  somewhat ureven area.  

Radiograph s p l i t  and the lower half  reprssents aboat I 2  inches from top. 
naar  hot5on. 

N,te hot aress 

Ficture  on the  rig,% is a cuclear  trhck p h t s  f,aken riear t h e  top  of the core. 
t i o n  i s  abogt 490.Snd indicates  a r s t h e r  hot ,  sml l  Spot of glutonium. 
too  l a rgs  t o  go through the emulsion but t r a v e l s  along it h a v i n g  the  t racks shown. 
=re  probably two spots of p lu ton im i n  t'his photo. 
length of t h e  core and sho'ded EO a c t i v i t y  t o  a depth of grea te r  than 3 inches. 

The ;.x$rLfica 
The alpha ;;article i 

There 
These p ia tes  were a l s o  taken the  f u l l  

. ReviewsdlLab Counsd 

Directed toward basic  work and not i n  ac tua l  wastes. 

Plutocium complexes easily a d  under these conditions may not be hsld t o  t he  core. 

Polymerizes i n  d i l u t e  so lu t ion  arxi molscules ray be too  l a rgs  t o  en ter  ion  exchange s i t e s .  

Experiments on these ratsrials are being conducteb cow Sut  data are  too Eeager to report  of 
a t  this time. 
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Publicly RdMSble 
Typical breakthrmgh is  shown in t h e  next s l i de .  -You w i l l  zote t h a t  both curves a re  simili 
t o  t h e  curves obtained f o r  deterrnicing ion  exchzcge capaci t ies  by the  nethod of F r i e s h g e r  
and Thomss, and are  s imi la r  t o  the  curve t o  be repeated by Xr. 2dcg tomorrow. 

80 l i t e rs  before appreciable breakthrough. 

140 l i t e r s  of t a p  water o u t p t  3me a3 iz?~?. 
t a p  ha te r  s teqzer  than d i s t i l l e d  water. 
elements . in t z p  water f rox the ion  excnange s i t e s .  

240 l i t e rs  f o r  d i s t i l l s d  wzter. Slhpe f o r  
Probably due t o  conpetit ion Se%ween strontium a d  

Znd of s l i de .  

10 

TheTe i s  a continnnl mall amoxnt of s t ront iun  being rexoved even a f t e r  t h e  core wzs apFar- 
e n t l y  saturated with calcium: Some small amounts of calcium nay have beenreplaced by 
strontium but  were r.ot able  t o  de tec t  it by our ana ly t i ca l  methods. 
-with a heterogeneous rnaterial s w h  as tuff the re  are a wide va r i e ty  of absorbents and theee 
a r e  those tist bind tine strontium preferen t ia l ly  and e x ! b i t  l i + , t l e  o r  no a t t r a c t i o n  f o r  the 
calcium rcoleccle. 
ca t ions  sa it i s  reasonable t o  bel ieve t h a t  t he  componsnts of t a f f  could e a s i l y  denonstrzte 
t he  smm phenoolenon. 
strmtiui by a fsc+,or of aboct lo9, i t  can be ass-med t h a t  t h e  calcium adsorj ing components 
w m l d  be sa tu ra t sc  f i rs t .  

It i s  a l s o  possible that 

The varioils synthet ic  res ins  show a htde r z q e  cr" preference f o r  different  

Since the concectrztion cf calcium Ir. spiked t a p  water exceeds t h a t  of 

Unfortumteiy Ciere i s  l i t t l e ,  i f  a v ,  i r zomat ion  on ion  exchang 
m n  --actions ir. these extremdy low concentrations and much work reamins t o  be done. 
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One of t h s  cores which had received a mixture of cesium-137 
wise and impregnated with polystyrene. The core was then wsre 

was ctlt length- 

Fade. The next s l i d e  shorn t h s  autoradiogrsFhs with a photo of t h e  core. 

To get  back to cesium f o r  j u s t  a minuts. 
t h e  core taken tnrough lead s;?ielding 2nd indica tes  t h e  locat ion of t n e  c e s i m  as shown by 
the cesiuT eamz raw. The p ic ture  is not too c l ea r  because of a l o t  of sca t te r ing ,  but it 

The picture  on the  l e f t  is ar. autoradiogrsph of i 

The center  Ficture was taken ywithout shielding 2nd indica tes  the loca t ion  of botn the 
strsn+,ium and cesium. However, since the c e s i m  i s  i r d c a t e d  t o  be a t  tb top, the  reclainde 
is a l l  due t o  the strontium and yttrium betss.  

Note the hot spots  thrcuahout +,hz core which was a l s o  t h e  case .&th plutonium. 
LO -P&& 

spots on %:?e photo. 
areas  of EO s c t i v L t j .  
areas  of hi& a c t i v i t y .  
effect under n a d f i c a t i o n .  t'kt i s .  t h e m  is a blazk area surrounded by a hat rim. T:2is 

h e  t h e  large Far t ic les .of  rock f r a g s n t s  t h a t  correspond t o  these 
€!ere are other  areas t h a t  look E k e  rock yet  tney correspond t o  these 

It i s  not v i s ib l e  here, but sme or' the hot spots ex!xibit a halo 

area in - M c h  weathering is supposed t o  be greater  and wocld have the  largest amoant of cla; 
Ye have turned t h i s  care  ove r . t o  a Fet roqaphic  rdcrossopis t  and hope t o  have s3me of these 
d n e r a l s  idec t i f led .  
c rys ta l s .  

This i s  e x t r e n e l j  a f f i c c l t  because of t he  small s i ze  of t:b vzrious 

ReviewedlLa b 
Publicly Reieasable 

It is conceivable t h a t  any grmnd area receiving radioact ive waste solut ion could subsequent 
ly receive wastes cf another m t u r e .  So i f  was aecized t o  determine t h e  e f f ec t  of solution: 
of various catior. OR t he  passags through a core which nad previously received a solution of ,  
strontiu.-90. The next s l i d e  shows these e f f ec t s .  



The first port ion of t he  curve, t h e  blue l ine ,  shows t h e  concentration of nuclide. 
is  foreshortened here -with t h i s  port ion represaritifig 103 l i t e r s  of hater .  
is agair. a t  about 83 l i t e r s  and grsdually increases  t o  140 l i t e r s  o d  ther, l eve ls  off. 
t 'ds point a concentrated solut ion of carbon dioxide was added a d  the concentration of 
strontiuz-90 rose t o  2200 c/m/l. A t  the  same time the  concentratiori of calciun, increasad 
but magnesium remained essectislly zero. T h i s  was followed by a solut ion of  1CO FPH sodian~ 
as t h e  chloride -&i:h rs leased no a d d i t i m a l  strontium. The next port ior ,  of the curve . 

represects  e lu t ion  by a so lu t ion  of 100 FFM Sgnssium and it .dl1 be noted t h a t  tlhis release 
a good dea l  of s t r o n t i m .  After this elut ion 
a so lu t ion  of 100 F?M Ca was added but no great  e f f e c t  wss note5. 
mixture of the  cations .&th rio re lease of strontium, but ar, i rxrease cf the three czt ion 
concsntrations i n  the  efzluent.  A t  this point tiiere was well  3ver half of t h e  nuclide s t i l l  
remaining i n  t h e  core. T h i s  core wzs 1a fo r tu r s t e lg  disra-.h t h i s  point 2nd snother one 
was used for the  b a r i m  I tach.  
about 5 f o r  t lnis e lu t ion  a3i t h a t  the barium rel ieased a high concentration of strontium. 
T ' E s  re leass  m y  hzvs continued but we wanted t o  deternine the  e f f ec t  of subsequent leaching 
by r-agriesim so t k i s  xis stopped a f t e r  a r i l  a few l i t e r s  2nd a solatior.  of mgnesium ha3 
applier?. X a g e s i m  released no appreciable strmtim a f t e r  t he  bariun: l t zch .  
strengthens the  srggmmlnt t h a t  the stroritium is held by v q y i n g  E n d i n g  energies. 

The sca l  
Tie breakthrough 

A t  

Some calcium was also released a t  t h i s  point. 
This has followed by a 

It s ioul2  be noted t?At tile sca le  i s  grea te r  by a f ac to r  of 

T h i s  f c r t h e r  

ReviewedlLab Counsel 

& anbther pro jec t ,  cur ren t ly  i n  ~rogressficesium-137 and strontiurr,-90 have beer, mixed 
i n t k a t e l y  w i t h  s o i l s  i n  p lo t s  5' x 5' x 1-1/21. 
out of the p lo t  i n  quant i t ies  proportional t o  t h e  a n o u t  of c a l c l m  ;resent wh i l e  t h e  cesiun 
rezainez ir. Flace. I n  another case the  two nucEdes were aFpliec 011 t h e  surface of t he  soil 
The strontium migrated downward while the cesium stayed st the  point of application. 
has been f a r t h e r  derr.ar.strsted by small s o i l  c o l m s  i n  the  laboratory i&,ich iridicate by .i 
autoradiocaphy t h a t  Vie cesium mmaics i n  t n e  top  f rac t ion  of sn  inch of s o i l .  

It was'r.oted.thtit the  s f r o n t i m  liached 

T h i s  
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)$? 0 7 / i / E c . / s ;  P"y 
Certain of t h e  r e s u l t s  obtained i n  this study a r e  co t  i n  ccnpiete agreer?ent w i t h  those of 
.:dope ( 6 ) ,  who f o n d  t h a t  both c s s i m  and hzrdness broke through r e s in  colunna at  about tk 
sane point.  HcHenry, e t  a1 (7), indicated B rarked e f f s c t  of t h e  Fresente ?f cesium on the  
brsaP,hrougn of strontium. Xe have not been ab le  t o  show a s i r d l a r  e f fec t .  It i s  possible i 
t h a t  t h e  discrepancies are related t o  t h s  d i f fe ren t  exchange Froparties of the basic adsorb-' 
en t s  under study. 

Crcutt  , e t  a1 (9 )  , havs developed excel lent  expressions f o r  a issers ion and exchar.ge phenomecz 
applicaS1z t o  radionuclides as they move through s o i l s .  Yhetner fiuclides i n  concantrations 
a s  low as those encountered i n  l o w  level wastes. and o r . 1 ~  those lave ls  a r e  amenable t o  soil 

reEiains t o  be proved t h a t  elenents a t  concentrstions of 
o r  the accepted physical laws of i a n  exchsnge. 
a p s l i c a b i l i t y  of the aathernatical traatment of Orcutt , e t  tl 'r9jr-to sclutiorrs where 
concectrations of s o h t e  apprwch lG7 molar will ind ica te  the  rz ture  of t h e i r  chemistr;.. 

nolar foUow c l a s s i c a l  che&sC,r: 
It i s  poss 'b a t  a descnstriition of t h e  

Reviewed/Lab Counsel 

re ten t ion  of various nuclides. 
.sn ion  exchacge c a F c i t y  which is about as l o w  as any t o  be found i n  nature. 
a p p r e n t l y  very t ightly 'bcund t o  t h e  t u f f  ana r e s i s t s  leaching by any of t h e  common agents. 
Plutor?ium, likewise, is readi ly  retairied by the  t u f f  and from ac tua l  e x p r i z n c e  a t  Los Alamoa 
r a s t e s  discharged over a period of 'years appear t o  rsniain a t  the l e v e l  of discharge. However 
from xhat we ' n o w  about the c h d s t r y  of plutoni!un, it i s  e n t i r e l j  possible t h s t  t h i s  nuclide 
could De re lsased at soze future  tlme by inadvertent discharge of some m t e r i a l s  i E  the  sane 
area. York an this F:hase i s  s resent ly  belng conducted a t  Los AlaTos. 

Stront ium90 continued t o  be the  zos t  undesirable elexent f roin the  stsndpoint 02' reteEtion. 
It i s  becoming increasingly apparent t o  thcse of us i n  the waste disFosal f i e l d  tha t  i t s  
Zixatior. Foses a most iiccortant Fmblen, a d  it contifiues t o  be the cont ro l l ing  isotope i n  
the d isposa l  of rsdioact ive wastes. 
.and plutonium and it I s  much nore e a s i l y  released. 
be undertaken x i t h  ex t r e re  caution and o r l y  wLth a forekno-rcledge of t h e  nature of the s o i l  
zc? i t s  capaci ty  f o r  the  i ons  kt10lh-n t o  be present i n  the waste. 9ecause strontium-90 can 
be le=chsd by other  i o m ,  a disposal  a r sa  recziving t h i s  i so tose  muet be closely guarded so 
t:haL, n.3 o the r  xiistes :%ill be discharged which Fight contain concsntrations of i ocs  sufr ' icient 
50 discharge the alrezdy adsnrbad cuclide.  

T h i s  i s  espec ia l ly  notable since $his pa r t i cu la r  mater ia l  
Cesium is 

It is  not re ta ined by t h e  tu f f  m a r l y  so well  as c e s i m  

. 
X s p o s a l  of this isotope t o  s o i l s  i s  t o  
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Publicly Releasable 

HISTOEY OF TEN 5 PLL" 

The o r i ' & a l  Ten Si te  plant consisted of four storage tanks re- 

presenting about 200,OOO gallons. 

through a i r  cleaning e q u i p n t .  

a p p m t e 4  equal t o  waste production, the tanks represented a very 

long storage period and it uas expected that barium-UGlanthanum-ll,O 

ac t iv i ty  would be reduced by natural decay t o  satisfactory levels for 

periodic discharge. 

relatively short half-lived isotopes could 'be met but t h a t  i n i t i a l l y  

insignificant quantities of strontium-90 prevented discharge even 

a f t e r  very long storage p a r i e s .  

for removal of strontlm-90 was considered necessary. 

Part of stored waste was recirculated 
, 

Since evaporation i n  equipment was 

It vas found that tolerance levels for these 

For that reason additional equipment 

After a great deal of laboratory axperhentation removal by ion 

exchange was 'iound t o  be most practical. 

ins ta l led i n  dune ,1955, WBs e t r i c t l y  an experimental' device and ex- 

tensive laboratory work YBS carried on concurrently or as a result of 

plant operating problems. 

generally short and much of the effluent was recirculated. The primary 

The,f i rs t  ion erchang unit 

Runs through the remainder of 1955 were 

objective of treatment was t o  inprove waste quality as losses i n  m s t e  

w h  by evaporation closely approximated radioactive. waste prdduction 

and storage space YBS not a serioua problem. This situation continued 

t h r a &  1956. 

I During 1956 the plant was operated much more frequently but 54.5% 

of effluent was recirculated. &te accumulated'over'a period of several 



years had been concentrated by evaporation a d  w a s  highly mineralized. 

Runs &re relatively short and the s i n e  resin colunu quickly ex- 

hausted. 

Concurrent laboratory work continued and many operational procedures 

were changed and m e r o u s  equipmsnt modificatiom installed. 

Operation was frequently interrupted by raw feed pmnp failures. 

As a resul t  of the experience of 1956 the plant .was 're-designed. 

Instal la t ion was completed early i n  1957. 

much longer runs and bet ter  control of effluent quality although control 

equipnsnt was subject t o  frequent failure. 

a t  Ten Site  the rate of waste production nearly t r ipled and only 7 . s  

of plant effluent wae recirculated. 

improved even though runs were much longer. 

The modified plant permitted 

Due t o  expanded operations 

I n  general, effluent quality 

Improvement was due t o  

ser ies  operatton t h m &  two resin columns, controlled acidification 

of r a w  feed and a "fresher" and less hi&lymineraUzed r a w  waste. 

.Increased ra te  of waste production and several "spills" resulted in 

hietilp radiokctive waste i n  the storage area and the necessity f o r  

treatment of waste containing considerable gamma ac&oity during the 

l a t t e r  part of th8 year., Concentration of radioactivity i n  the resin 

columns caused excessive exposure of operating personnel even t h r o u a  

&inch lead shielding and waste was chemically treated i n  the storage 

tanks i n  order t o  reduce ac t iv i ty  t o  a reasonable level  for  further 

treatment. ' 

Further increased waste production in early 1958 indicated the 

necessity for  pre-treatment f ac i l i t i e s  and a chemical treatment plant 

was designed. 

t o  tolerable levels fo r  further treatment and t o  remove the plutonium 

Chemical treatment is expected t o  reduce ,qmn ac t iv i ty  
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fmm wastes expected in the future.' The effluent fmm a chsmicaltreat- 

merit plant wi l l  be of much bet ter  physical qual l tythan the present r a w  

feed t o  the ion exchange anit (which contains a great deal of sludge) 

and of more uniform chemical quaUty. 

With respect t o  the ion exch+ge unit most major technical problems 

have 'been solved but mechanical d i f f icu l t ies  cmtinue t o  impede satis-  

factory operation. 

valves, for  example, has proved t o  be ent i re ly  unsatisfactory. The 

valves f a i l  so frequently tha t  maintenance is prohibitive.. 

operated valves a re  q e c t e d  to  be more satisfactory and will replace 

the solenoid valves. 

Flow mntml with 1-inch stainless s t e e l  solenoid 

Motor 

The following tabulation ehwe relative wlumes of waste produced 

and treated since instal la t ion of ' the  f i r s t  ion exchane unit:  

Waste 
. Number Total Waste Treated Ter Bun Produced - Year Of Runs Treated (GalsJ A&&. e. w. CialabDJ 

1955 9 67 , 850 7,500 12,350, 2,560 400 

1956 58 420,790 7,250 34,260 1,020 450 

1957 1 6  465 , 850 29,100 61,560 7,900 1,180 

1958 (Date) 5 189 , 830 38,030 80,900 18,440 1,790 
._ 

I 
The attached chronology describes major changes. 
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CHRDM)LOGY TEN SITE P v  

June 1. 1954 Desia f o r  ion cuchange plant submitted by H-7. 

John Schulte's l e t t e r  t o  ENG-4 dated June 1 requests 

ins ta l la t ion  of plant  and states: 

V h e  storage system was originally designedcsufficient 
storage for  B a r i u m - l I + O - I a n t h U + O  decay t o  tolerance 
levels. Qsntities of strontium-89 and strontium-90 
ware initially insignificant. H-r, a f t e r  storage 
6 t o  12 months strontium ac t iv i ty  may constitute 50$ 
of the.tota1. 
is too high f o r  discharge even though barlum-UO tol-  
erance level  is met." 

Jv' , 

The concentration of strontium ac t iv i ty  

Jan. 1. 1952: Original plan f o r  Ten Site  plant submitted by EUG4. 

Included "accehtor", spsnt regenerant tank, a d d  

tank, one resin column and a self-priming pump in 

the p p  house. 

b y  10. 1955.:' . Revised c.onstruction dravdnga issued. Estimated cost  

U,300. 

June 5. 1955: F i r s t  nm with s t a U e s s  s t ee l  equipnmt. 

June 15 ,  1 9 5 2  

July 12. 1955: 

July 15. 1955: 

Larger acid tdnk installed.  

F i r s t  w e h g h t  run. 

Monitoring of column and operating area started. 

? 

AUK. 23. 1955: tUghtrdnu e r  instal led i n  spent regenerant tank. 

! 
- 4 -  



Sept. 1, 1955: Laboratory experlmental nark with series operation of 

two cation exchange columns started. a: Iaboratory 

work was carried on concurrently wlth plant operation 

thmughout t h i s  period. Considerabls laboratory work 

, devoted t o  methods of regeneration. 

Operation Summary - 1955 
Masts 

No. h s t e  Waste Treated Per Run Produced 
R W  - Treated A s  Hax. MA Gal/Day 

9 67,900 bl. 7,500 12,350 2,560 400 

i 
! 

Jan. 31, 1956: New method of spent regenerant treatment used. 

large reduction in supernatant activity without increase 

i n  sludge volume. Nethod was: 

Very 

1. A d d  3 - 5 IbS. Sr(No3)i.W. 

2. Neutralize with NSOH. 

3. Add 25# Na2C03. 

4. Add 5 - lO# Ca(OH)2 and 2 - 58 ferr i f loc.  
30 minutes. Se t t le  overnight. 

Flocculate 

The previous method had not included stable Sr(N03)* and 

had included carbonation with C02. 

Supernatant counts were reduced f r o m  100,ooO - 200,000 

c/m/pil t o  l e s s  than 1,WO c/m/d. 

Feb. ll, 1956: A break i n  the  recirculation l ine to the F i l t e r  Building 

caused loss of t he  ent i re  contents of T-6 t o  the canyon 

w e r . t h e  weekend of Feb. ll-Xi, 1956. 

sampling program in Nortendad Canyon was started shortly 

thereafier. 

A periodic s o i l  

- 5 -  



.. 

March 3. 1956: Attempted unsuccessfully t o  use "Accelator" f o r  treatment 

of wash water. Capacity too low. 

March 20. 1956: Laboratory sampling cart  installed a t  TA-45. 

March 26. 1956: Plant shut down fo r  two months because t h e  r a w  feed pump 

continually los t  pima During the period 3/26/56 t o  6/5/56, 

foot valves were installed i n  a l l  auction lines and the 

auxiliary self priming pump MS installed. 

AUK. 7. 1956: A s  a result of laboratory experimenktion a second ion 

exchange colurmr waa requested f o r  Ten Site. 

Sept. 27, 1956: Upflow regeneration.used i n  plant operation first t-. 

Oct. 31, 1956: Changed resin i n  ion exchange column a f t e r  Run #60. . O l d  

res in  pumped into 55 p l l o n  drums which m r e  taken t o  the 

' contaidnated duuq. 

Nov.  5. 1956: Lead shielding installed around regenerant tank and resin 

column. 

Nov. U+, 1956: 

Nov. 30, 1956: 

VZkpeernental acid pre-treatment started-manual control. 

Construction drawings fo r  plant modification including 

second res in  column and sump pump raw feed and circulation 

system issued. Estinvrted cost &,375.00. 

.. 

Dec. 20, 1956: Installation of piping system for storage tank sump w s  

started. 

- 6 -  



Dec. 21, 1956: Shut d m  for instal la t ion of new column and other plant 

' d s i o n a  . 
Feb. 18, 1957: Old resin transfe'rrad to  col. #l. New resin i n  col. 82. 

Feb. 21. 195z Lead shielding installed around new resin column. , 

Feb. 27. 1952: Piping and electr ical  work complete on plant modification. 

F i r s t  two column series operation started Feb. 27, 1957. 

Feb. 27' t o  Tried separate column regeneration a f t e r  series operation. 
Mar. 19. 1957: 

Verp difficult and time-consuming because of U t e d  

capacity of regenerant tank. 

Mar. 20 t o  
A m .  19. 1957: 

Tried regemrating Col. #l only and continuing run. 

efflueixt quality deteriorated rapidly. 

Col. #2 

' A m .  19. 195p F i r s t  dual rageneration (acid upflow through Col. #2 across 

overflow UM and downflow through Col. #l t o  spent regenerant 

tank) a f te r  Run #72-3. 

columrrs. Has been used since. 

Worked ye+ sat isfactor i ly  for both 

May 5 .  1957: Tried running i n i t i a l  part of effluent t o  canyon and f ina l  

t o  T-6. 'Substantially reduced effluent ac t iv i ty  long a f t e r  

Col. #2 effluent quality ~s unsatisfactory f o r  canyon dis- 
. .  

. charge. Practice abandoned June 13, 1957 because increasing 

. waste production made canyon discharge Fndatorp. Also 

return l ine  t o  T-6 i s  subject t o  serious corrosion unless 

Col. #2 effluent i s  neutralized. 

- 7 -  



' May9to  ' 

June 13, 19518 

July 2. 1957: 

Nov. 6. 1957: 

Nov. I&. 1957: 

nec. 3. 1957: 

Great d i f f icu l ty  with acid feed and other control equip- 

ment which resulted i n  heavy over-treatment with acid 

and partial 'kiloading" of cdumns. 

Plant  equipnent was revised to: 
, 

1. Stop cycUng of transfer pump by additional uater 

level probe in pump sump. 

2. Relocate Col. #l solenoid valve on a commom h e  

f o r  control of effluent i n  any muting through the.plant. 

3. ileplace brass solenoid valve on Coli $1 influent 

with a stainless s t ee l  valve. 

4. I n s t a l l  acid feed "override". 

Partial s p i ~ g e  (1 - 10 kilocuries) of a b t h a n u m  source 

and mechanical failures in the recirculation tystem t o  the 

f i l t e r  building, requiring frequent transfers t o  T-6, re- 

sulted i n  serious contamination, of the tank farm and treat-  

ment unit  areas. Even minimum. required waste handling 

resulted in excessive axposure of operating personnel. 

Four operators were overexposed for  the year. 

Started r&rculating T-6 waste t o  constant head tanks i n  

the F i l t e r  auilding through a rubber hose i n  order to  

conserve tank storage space. 

Started chemical treatment of waste in storage tanks in ' 

order t o  reduce ac t iv i ty  t o  a satisfactory level for  treat- 

ment throua the ion exchange unit. 

- 8 -  



Jan. 13. 1956: Par t ly  because of the radiation situation d a t i n g  i n  

the tank farm and treatment unit  areas a t  the e& of 

1957 and partly because of new f a c i l i t i e s  t o  be con- 

structed a t  Ten Si te  new waste treatment f a c i l i t i e s  

were proposed. I n  addition t o  ion' exchange, columns 

the proposed plant w o u l d  include chemical treatment 

Chemical treatment would be used to: 

I 

. 

. units. 

1. Reduce ac t iv i ty  i n  ext-4 "hot" t o  a satis- 

. factory leve l  for  fur ther  treatment. 

2. Provide adequate f a c i l i t i e s  f o r  handling 

radioactive sludges. 

. 3. Remove plutonium from waste8 t o  be produced at 

Ten Site in the future. 

4. Protect operating personnel from excessive . 

exposure. 

Narch 11. 1958: An estimate of cost of a p i p e h e  hm~ t he  &.sting 

plant a t  DPW t o  Ten Si te  was requested. 

feasible, wastes frw both. areas would.be treated i n  8 

plant at Ten Si te  with a considerably reduced operating 

personnel requirement. 

I f  econwlcally 

.- 

. March 11. 1958: One t o  14 Idlocu+es l o s t  from processing source. ' 

T-4 extremely "hot". 

' A p r i l  7. 1958: P l a n t  shut down because of defective Col. #l effluent 

solenoid valve and i nab i l i t y  t o  ham it repaired because 

of strike. 
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R ti? wed/Lab Counsel 



- a -  



1 



- 4 -  



I 
I 

I 



I 

i 

i 
j 

i 
! 
i 

I 

i 
i 

I 

I 
I 
I 

I 

I 

I 
I 
I 
I 

! 
, 

. 
. . -. - 

1 

. - .  

. .  

.* . 

ao . - 

* .  '30 
. 10 

S(B- 

.. 
. .  

at 
- .  

- .  . .  . -  



. 
! 
I 
I 
! 

i 
i 
i I 
I 
I 
I 

! 

I 
i 

I I 

I 

I 
I 

I 

i I 



- 

I 

I 
I 
i 
I 
! 
I 
i 
i 
I 

i 
I 
1 
I 

I 
I 
I 

I 

I 

I 

! 
I 
[ 

! 

i 

! 
I 

I 

! 

i 



. 



i 
I 
j 
! 
I 
I 

1 
I 

i 
I 
i 

I 

i 

I 

I 

i 

! 

I 

1 

.. 



I 

! 

I 

I 

I 

i 

L 

t 
Q) 

a 
'_ 

I 

t 
Y- a Q 
\ 

Ut 
C l  

T 
I 

oi 





I 

. .  
. _  

i I 

I 

I 

preheat 
jacket 

n 
KbWafe r  

I 

I 



* 'I 

I I 

X 

. 

- 



I 

I 

! 

1 I. 
I C 

I < 

I I 

I- - -- - - -I 
I 4 

I I g 
I I 
I I 
I I 
I I 
I I 
I I 
I I 1 

I 1 .  

I 
I 

i 

I i 
r----- 

t 
I 



I .- a 
I 

I 

1 
i 
! 

i 

! 
i 

I 
I 

I 
i 
i 
I 

I 
I 
I 

1 

I 

I 

I 

I 
i 

I 
I 

I 

I 
I 

I 

I I; I :I:' I 

W 

. 

0 ---------- 

I I 

I 'I \ . 
-. .-.- I 

I 
41 

I 
I 

I 
I 
I 
I 

O O  o \  

\ 
u) . .  

I . -  - *  - .  
- L  -. 

1 -  0 
0 
LL 
- 

I 



I 

i 

I I 

I 

1 
1 
I I 

i 
i 
I 

1 
I 
1 

I 

I 

i 

I 
I 

! 
I 

I 
I 
I 

1 

I 

I 

---t--- 
i 

E 
3 

W 

;t 

L 

2 
I 

. 



f' 

(HI- Assembly columh 
W 

( l i f ts t o  open 
incinerator) 

! 
i 

I 
I 

I 
I 

I 

I 

I 

I 
I 

@-Ash 

X 

i 
Figure 4.- Incinerator for radioactive wo 

d 



v) 
aj 
v) 
0 
CT 

nr  

I 

' @  





-- 

II 0-,8 

, 
I 



H yd r a d  ic 

nd extended air preheat jacket.  
i 

L -7005 9-13-61 



a 

i 
I 
I 
! 
i 
I 

I 

I 

i 
! 

I 
I 

I I 
I 

I 

I 
i 

I 

I 

X 





3 
L .- 
Q 

?I 9 - , O I  - .  . 

. 
. 



t 
i 

i 

I 
I 
I 
I 

I 
I 
! 
I 

i ! 
i 

! 

-7- 
i 

/ 

) \  

i 
I 

, I  
i 

I 

I 

I 
I I 

I 1 
! 

e 

i 

- -  

U 
c 
t3 

Q) 

3 c 
0 

c 

Q, 
C 

0 

0 
.c 
0 

.L 

L 

a 
3 
0 

LL 

L 

.- 



I 

I 

I 
I 
I I 
! 
i 
I 

I 
I 

I 

I 
I 

I 

I 
I 

I 

I 

I 

I 

I 

m 
Y 

0 
Y 

s 
X 
0, 
PI" 

. - -  

. - c, + .-- 11:0005" Bore 
i 1.00 I O  ! i i I 

I I. 43 75"d i 0;i 
1.4365 " 

i 

I 
o x  
Y -  
0 I? 

e 

t 
P 

I 
! x :  



! 

i 
i 

I 
I 
I 
I 

i i 
I 

I 
I 
I 

I 

! 

I 
I 

I 
I 
I 
I 1 
I 
! 
! 
I 
I 

1 

; 
I 

I 

1 
I 

I 

i 
. I  ! 

i - 

c 



__/- -4 * / *  S u i f o c e  qrind- ,’ 
k’. 

Taper dowel pin- . ’ * I  
eoch.  side I 

I 

i 1 

I J 

Key sketch 

+3- 5: I 

8 

( for :counter cIockwlse 
up blast discharge) 

I 

I 

1 

*- 

’ !  . 

I 
T 

../-- Holes for 
bolts 

. II 

Figure 17.- E 



. .  

L 

. ,375'' 3 
- keywov - 

.376" 16 
. .2501' I" 
y s l  8 

X - keyway. 

Mat'I: M.D.H. steel 
(Ground and polished) 

. iauster. 

Note: r - 
1 .  Rotate 90°, see key sketch. 
2. Manufactured shape altered by cutting away shaded section with a torch. . 

3. Adapted from Buffalo Forge Co. No. 5E-exhauster arrangement No. I I dwg. I 

. No-. 5 W  -.2773l. 

L-6997 8-31-61 . 
?, 



5" w 
8 

I 

I 

L r D r i l l  - 8 h o l e s  16 
. 

n 

(L5) - Cover  plate I .  

i 



. -  

I 
i 
I 

I 

i 
I 
I 

I 

I 

I 

4- 

5 Ii 
8 

CI 

- I 

1 
we 

5 q'd 

I 

I I' '2T 

L c 7 
L 

d in place 

I 
4 
- 

I 

n 

\ 
" 

(ZF)-End plate 



3" - 
6 16 

I 
I te (plain) I-req'd 

l t e  with 5" sch.40 
I out let  I-req'd 
I 
i 
I 
i . 

-Outlet 

L 

LRing for  

I 

loose f i t  
in blower. 

5" sch. 40 
pipe,2a only 

9 

I I' - 
. I  12, 

? 



2 5" - 
rPressure tap,  

I 

. 

3 - S i d e  plate 2-req'd 

I 
I L  16 

- 

! . .  

I 



I 

I " 

[Dr i l l  a n d  t a p  $'-l6, 3 holes- 

(8F) - Stat ionary  angle 2 - req'd 



I 

i 

I 
I 
I 
I 
I 

! 
! 
I 

I 
* i  

i 

! 
I 
I 
! 

I 
I 

I 
I 
i 
I 

1 
I 
i 
I 
I 

I 

I 
i 

I 

i 
I 

t 

il 

t 

\ 6"sch. 40 pip 

'I' I. 0. Ring, 8 7  I 'I O.D.X6a 

L" 4 thick, weld in place 

a Bot tom p l a t e  I - r t  

24 3" 

P 8'?--8ii - 

(9F) - Moveable an 
W 

Figure  16.-Absolute - f i l t e r  housing deta i l  - - - -. -..--* . .-_- .-. _- - _  - - -  p, - __. . . .- ~ c: 



/ 
/ 1 

--I. + 
n 

r-  ! W - S I i p  flange on 
1 1 - 

3 i b e f o r e  welding 
Pipe 

ring. 
f l a n g e  to be f ree .  

. 

I 

. 2" x 2" x 

3 " - 4 d r i l l ,  8 holes, 
equally spaced 

, 

. .  



I 
! 

1 
I 

I 

i 
I I 
I 

i 

LD'r-ill and tap 3 6  N C 

- Side angle 2-req'd 

15 z 

I 3" 
E-I 

\ I  
I t 

\ 
< 5 O * ,  + 

- End angle 2-req'd 

I I  and tap $ 4 6  N C  

i 

i) - Flange I - req'd 
V 

I 
4 
t- 



I t  
I 

I 

I "  
. - -  - - ~ 



h 
\ 
\ 
I + 
I 

/ 



3 

0 



I 
i 
1 Z--.---rT" - - ------ 

I 



I 

I 
I 



Front v i e w  



. 

I 
i 
I 

I 

i - 
--IC0 
a 

I 

Note: Filter housing to be of 
wWded construct ion. 



! 

I 

1 
I 

1 

I 

i 

I 

I 

I 
I 

i 

1 
i 

I I 

I 
I 
i 
I 

I 

! 
1 
i 

- 1 . -  
I 
I 
I 

-16NC x I" long. 

Side view 



3" di 

8 

@ - Shaking plate I-req'd. 
I 

1 / 111-20 hex. nu t s  4 t 



I I 
..- 

I "  dia. drill 

I " 
' 2  



@ - Bottom plate I-req'd. 

I -  ' 48 - 

.. 



I Goo 

Rourid off 
sharp edges 

i 



. .. 

7 II €4 

I 
I 
I 
I 
I 
I 

. I .  
, 

L - 7 1 4  
I II ! 

1 .  

f I 

Q 
I 





----___- 

.--a 

-- I 

. 
8 

plate I -  redd. 

I - req' 
r housing details. 



- Shaker bar I-rea'd.  

I I- pipe cap 
A 2  

II 

1, dia. hole 
. /I6 

! 

j !tail 

9-1 1-61 L-6993 
@ -Pin I-req'd. 

1 -  

It" 



' 1-14'' door opening 

; 

I 



I 

4- 
cn 

P 
m u  = z  0 - 3  

* 





I 

! 

I i 

I 
I 

! ! I 

1 1  
i ! I  

>; 

E 
- 
D 

0) cn cn 
0 



I -  

. i +- -+I+- 
; j  
i 

I 

I .  I 

0 

I -  
i o 0  I 

4 

I 

I 

7 ,,a -- -- I 





1 

t 
t 
0‘ .- 
U 

X 

I. -, 

Y 



c 

@ 3" sch. 40 steel' 
pipe, inlet 

(locate n field) 
Drill 8r 

C 
I ( for  7 

Figure  12.- Bag-f i l te  



L 

a 





. 

8 -  

on 

I- - - 1 1  

I " - std. pipe . 4 
.r 





I 
I 

1 I 
I 
I 
i 

I 
i 
i 
I 1 

I I 

I 

! 
I 
I 

i 

1 
I 
I 

- 3 H -End plate I- req'd. 0 
7" cap screws \--- 16 

' 

I " -- 
8 

t I 

! 



A 

3 I' 
-32 

I .  \ 

@- 
f l l  

(6H) - Rol ler  6-req'd. 

7 II 

--&---- 



L 

i 
i I 

I 
i 
1 

i 
I 
I 
I 
I 
! 

i 

- 

L .  

@ .  h z 

-*e-- -t&! / 

I 
I 
I 
-7 

I 
I 
1 \ I 

I 



- 1  

I 

I -  - 
I 

i 
I 

Plan 
I 

I 



I 

Assembly of hydraulic l i f t  

c 

. 

. 

copper tubing 

. 

1 



/ I 

t: I "  t -- 13 

@-Plate . I-req'd. 

.- 1'' dia. drill 2 
5 holes'on 

3%' B.C. 

2 H  -End plate V 
3 . 3" 

-3 n 
- ' t 3  

'I I I A 

I- req 'd. 

IC I 
I 

4 
: .  5" sch. 40 steel pi 

6 

I I 

l l  i I 
.+-+. 

I 
-6'' sch. 40 steel p 

0- T o p  t u  



I - - 
- 

I 

- ... 1 _. 

-r 
00 Note: . 

Drill holes f o r  motor and 

lot 
fan mounting in field 

@ - M o t o r  and fan p la t form I-req'd.  

!I pipe I 

(4H)- B o t t o m  tube I-req'd. 

P c 'I 

L 

-I -. - -  03 I 

/' ,zoo -4 

- - \ - el pipe 

t u b e  I-req'd. 

Figure 10.- Assembly column 



.Ln 
I -  
0 
- 
- 
x' 
0' 
Q 
CL 

L .  

Q 

1.i 

/ 

Ib. 

i I 
I I 

Floor i I 

Elevat ion  

. -  
..... - -.- 



I 

R 

... 

.. 



. .  



n i 

- I 
-. 

n 
fP. ,T A Ail w 

' 6" Std. 150 Ib. 
welding -neck flange 

I " 
2 
-- 

Figure 9.- Outlet pipe deta Is and ocatic 
I 



Top v iew 

Side view 

cotion of support pads. i 
i 

c 

. .  

9412-61 L-6989 * 



I 

I 



I 

drill, 16 holes c I 
1 ;:/- g I 





.. P -  ..- - , 
h .  $' ;. 

I 
I 

I 

3 



I 



I -  

i p 2 " j  

n 

1 
I 

Gasket 

i .*e ,. 
- Support pad 

Mat'l: Steel  
4 req'd. 





4 req'd. 

' .  

10-6-61 * L-6987 



b 
*. 

% 

'. 

! . 

.. 
* 

/-' 
s .. 

Air j e t  detail 

. 



! a 

. .. > 

I ' N  

.. . 



I 1:. 1 . 7 - L . U  

1.1 I I I I 1 

m 
m 
I 

c 
0 

0 
Q) 

.- +- 

rn 

9 
I 

I 

I 

$ I. 

I 

I 

I 
I 

I 
I 
I 
I 



I 

, .. 

I 

\ 

Figure 6.- Incinerator she1 I assembly. 

e 

. 

9-28-61 1-6986 



I 

I 



I 



I I  
I 
I 
I 

I 

I 

. .  
I 

I 

a i  



.- 

I 

I 

-c 

r 

--, I 

L I 

! 
! 
! 

! 

! 
I 

I 
! 
I 
i 
i 
I 

i 
! 
I 
I 
I 

I 
I 

i 
! 
I 
I 
1 

I 
! 





0 



I .  

- 9  I I  

- . -  
- I  I . .  

. *  I 
! 

I 
- 1  

I 

-. ! 

. !  
- 7  ' -  

A- ' , 
-. : 

! 
a !  I - - .  

- .  - 
j 

. -  
I .  - . .  

b 

i -  

; '1. . 
, .  

A -  
+ 

- .- .. . 
. -  

! I  

I 

I 

I 

1 



I 

l 

’:! 

- *  

I 

’ f  

t i l  

I 

I 
I 

‘ \ ’  
I 

I 

I 

i 

. .  



. 

I 

I 



I 
I 

I 
I 

i 
I 
I 

! 
I : 

. .  



I 

i 
i 

I 1 
I 

I 
I 
I 

! 

I 
I 

i 

I 

! 

i 



Reviewed/Lab Counsel 
Publicly Releasable 

a/ f i 3  



l a  

! 

I 

c/ \ 

P 

/- 



LOS ALAhlOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF C A L I F O R N I A  

LOS ALAI-IOS. N E W  MEXICO 87554 
1ELEPHG:iE. 

FROM : 

S U BJ Et f :  

SYMBOL : 

! .  
i 

i 

, VJS/aGg 

I , 



! '  
.. 
1 

- 4  

0'  

0 

D 

' &* ' "Proceedings of the Health Physics Society", June, 1956 

PROBLEMS .: THT: INCNEMTION OF RADIOACTIVE WASTE 

H. S. Jordan 

Health Division 
U s  Alamos Scientific Laboratory 

. b s  Alamos, New Mexico 

INTRODUCT'ON -- 

The magnitude of the waste disposal prot.iiviii at institutions and installations handling 
radioisotopes continues to increase with time. The incineration of contaminated combustible 
waste inevitably comes to mind a s  a possible means of reducing the volume 
number of installations have issued operational reports on th i s  method. 3, pi, ' J  lo Those by 
A. D. Little, Inc. arid Larson and Simon' of the Knolls Atomic Power Laboratory indicate some 
of the factors to be evaluated in considering the feasibility of incinerating radioactive waste. In 
v i r w  of the fact that a l l  radioactive incinerators erected at  various AEC sites have ceased opera- 
tion, however, there would appear to be a need for a more critical appraisal of the process. 

cess  to assis t  in the disposal of contaminated waste, to indicate features that should be considered 
ifi!he design of an incinerator for a large installation, and to evaluate the usefulness of the process 
for a small  installation. It should be stressed, however, that although incineration is a method 
for processing combustible waste, it is not a means for final waste disposal. 

s ch material. A 

This paper, therefore, attempts to develop criteria for evaluating incineration a s  a pro- 

FEASIBILITY - OF INCINERATION 

Before any method of waste disposal is adopted, the basic factors that must be determined 
are the possible effectiveness of the method and its cost. An accurate determination must be made 
both of the total volume of waste to be handled for final disposal and of that percentage of the total 
which could be considered Combustible. Care should be taken to include large noncombustible 
i tems that constitute an irregular but real part of the total waste. The method of collecting com- 
bustible trash within the laboratories may give misleading data on relative volume if containers a re  
too large. For example, laboratory workers often will seal and mark for removal a half-filled 

' container in order to be rid of a potential hazard. 

Once the total waste volume has been determined, a cost analysis can be completed, 
assuming some final disposal of both combustible and noncombustible waste. The maximum saving 
to be accomplished by incineration is that proportion of the total cost represented by the percent- 
age of combustible trash. The actual saving, however, wil l  be this maximum minus the following 
items: 

1. Initial cost of the incinerator building depreciated over a 10-year period. 

2. Cost of incinerator equipment depreciated probably over a 5-year period. 
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' Cost of maintenance services (this has been computed by A. D. Little, Inc. , 9  as 5 
Derccnt of total initial cost per year, but it probably could be computed at a higher 
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- 6. 

7.  

8. 

9. 

rate In the majority of cases). 

Cost of Iwallh services. This will include direct monitoring at the incinerator, air-  
pollution control, biological assays on incinerator personnel, and provisions for their 
protective clothing. 

Increase in unit cost for final disposal. This probably will be a factor, because of 
the presence of certain Iixed costs in the final disposal process and the decrease in 
volume for final uisposal. 

Increase in lit cost of collection. ' Waste will have to be segregated within the lab- 
oratories, .:h combustible waste delivered to the incinerator and noncombustibles 
to the final disposal point. In addition, ashes from the incinerator will have to be 
packiiged and handled for final disposal. 

Cost of treating waste water used in air-cleaning train. 

Most of these items are  self-evident, but their contribution to the total cast seldom Is 
evaluated before adopting incineration as a method of waste treatment. 

INCINERATOR DESIGN 

Operating experience at Los Alamos and reports in the literature indicate that the follow- 
ing factors should be given consideration in the design of an incinerator for radioactively contam- 
inated waste a t  large installations. - 1. 
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A separate fireprool storage facility, equipped with automatic sprinklers, should be 
provided for storage of radioactive combustible material between collection and in- 
cineration, and for holding materials for radioactive decay. In any eventi at a mint- 
mum, an overnight facility equipped with automatic sprinklers should be provided. 
Careful consideration should be given to transporting the waste from storage to 
charging unit with minimum handling. 

Charging should be by a minimum of 2 air Iocks ,  with provisions for ensuring air 
movement from the workroom into the first charging chamber. This is necessary 
because convcntional charging doors a s  used in ordinary municipal or institutional 
incinerators ore completely unsatisfactory. The design of the atr-lock doors should 
be as simple and ioolproof as possible, and the doors should be interlocked to prevent 
accldental disruption of the a i r  lock. A manual override of the interlocking feature 
should also be prow .ed. 

Construction of the grates should be such that any Irregular noncombustible item 
capable of being charged into the incinerator can also be discharged by the grates 
without requiring manual removal from the combusion chamber. All mechanical 
features (hearings, operating grates, etc.) should be designed for operation at  high 
temperatures . 
Ash-removal factlities also should be designed so that any item charged into the in- 
cinerator wil l  be discharged in  the normal manner. Local exhaust control will be 
required at the ash-discharge point, whether the ash is wet or dry. Ash-removal 
equipment s::!Juld be designed to minimize the spread of contamination and to facilitate 
c 1 eanup. 

Carelul attention must be given to the actual composition of the contaminated l rash  at 
each installation, and I h e  design modified accordingly. Experimerrls to delermine 
lhe efficltv,cy of conibusion and a i r  cleaning should be accomplished with comparable 
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- 12. 
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13. 

14. 

15. 

16. 

17. 

18. 

waste. Dillici.' r s  were encountered at Los Alamos a s  a result of fallure to antici- 
pate Ib  * :\tlvci affect that a relatively small number of rubber surgeon's gloves 
would *:e on nbustion and air  cleaning. 

Pumps and other emipmcnt handling contaminated water from ash-control equipment, 
alr-cleani~,g equipi,wnt, or condensation ol stack vapors should be mounted in trays 
provided with dril ins to the contaminated waste system. 

The ash from the inc' *erator should be kept wet at all times. This requires careful 
handling of the  cwil..rninatcd water from any de-watering process so that water lines 
do not become pluggcd. 

The design of the incinerator and the materials used in its construction should be such 
that it can be easily decontaminated. To date, this has been taken to mean that stain- 
less steel is the most desirable construction material. 

The incinerator and all openings to the incinerator should be capable of maintaining a 
seal when subjected to a positive internal pressure of 15 to 20 inches of water. Such 
pressures a r e  not uncommon in incinerators burning unknown materials from experi- 
mental laboratories. There is not genera1 agreement a s  to the necessity or desirabil- 
ity of providing a rupture disk with a separate stack to handle "puff outs" of greater 
magnitudes. 

Adquate view ports should be incorporated into the entire material-handling train. 

A suitable system to quench the fire i n  the incinerator quickly and effectively in the 
event of an emergeiicy and for routine control purposes should be provided. 

The design of the incinerator should be such that complete combustion of all combust- 
ible materiil is assured. This has not been the case in previous incinerator designs. 
Complete c irnbustion will reduce the load on the air-cleaning train and aid in the final 
disposal of the ashes. 

Combustion air  should be supplied by a forced air  blower with the intake outside the 
workroom in order to prevent 'puff outs" blowing contamination into the room. 

Instrumentation should be provided, with recording devices located at a central con- 
trol board, in order that the operator may be aware of all operating conditions. 

The primary design criterion for the air-cleaning train is that it be virtually trouble- 
free and capable of being serviced without creating a radiological health hazard to 
ma in t enance pers onne 1. 

\ 

Condensation of vapors in  the stack gases makes it necessary to provide suitable con- 
tamin.:ted .!rains tbrt*.;:qhout the air-cleaning train and to ensure that the equipment in 
the train is leakpr- . . I .  

Because of their flexibility and self-cleaning aspects, wet collectors a re  generally in- 
cluded in the air-cleaning train for the incinerator. If they a re  used, however, provisir 
must be made for the safe  handling and ultimate disposal of the contaminated sludge and 
llquld resulting. As noted before, design features should be included to prevent plug- 
ging of lines and equipment. Corrosion of ducts and equipment also becomes a major 
pro! cm after stack gases pass a wet collector, unless the gas is  reheated. Facilities 
should be provided for .djusting the pH of the scrub water. 

The final cleaning unit is generally a high-efficiency d r y  filter. Special mountings or 
holders mus t  be desikmed to permit removal of contamrnated lilters iii a sale manner. 
Conventional holders a r e  generally not acceptable. 
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Ever .: installation wi l l  not require the same design or operating features, and varying 
dcgrces of C I  0 fied by the h. 
cinerator, - 

.ol lor the various levcls of radioactivity in the material incincraled will be speci- 
:i group conccrned. The limiting case, designated herein as a noncontrolled in- 
d be charactcrized by: 
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1. Standzrd ra-mmercial incinerator without special provision for charging, ash removal, 
and s tack.  &as cleaiiing. ' 

2. Operators with l i l t .  or  no sk i l l  and trainicg. 

3. Health personnel nn vail:.. :e for daily supervision. 

4. Ordinary channels utilized for final disposal of ashes. 

This situation would he satisfactory in  the case of a hospital or institutional laboratory 
working with isotopes at low activity levels. For this type of facility, the combustible waste 
could be such a high percentage of the total waste as  to make incineration economically feasible. 
Even in th i s  case, however, several factors must be borne in mind before such a program is 
initiated. In the first  pl .ce, facilities handling radioisotopes almost invariably increase the scope 
of their work and levels of activity with time. Waste treatment and waste disposal, i n  general, 
are not asi:igned a proportionate percentage of !he funds available for this  expansion. In the second 
place, woI k h a b i t s  and procedures do not change a s  rapidly or as effectively a s  programs. Thus, 
it is entirely cotlceivable that a dangerous situation could arise without notice. It is safe to pre- 
dict that, in the future, a large percentage of radiation injuries will occur in such installations 
rather than i n  well-controlled installations handling high levels of activity. In the third place, 
stringent control procedures will be required in laboratories served by a noncontrolled inciner- 
ator to  prevent accidental loss to. waste of any relatively high level source. 

feasible and operationally desirable, there remains the problem of determining permissible 
levels of activity that may be incinerated without creating a health hazard. 

C. W. Kruse, et a l . ,  in  their r e  ort  entitled, 'Behaviour of 1nstituti::ial Incinerators 
When Used to Burn Radioactive Wastes, ll.p indicate that the principal factor to oe considered in a 
nonc .fitrolled installation would be the level of activity in the ash. To prevent the creation of a 
health hazard by the ashes, it was determined that the maximum charges for 1-131 and P-32 were 
2 and 4 microcuries, respectively, per pound of refuse per hour. Based on a burning rate of 200 
pounds per hour, 6 hours per day, and 5 days per week, a total of 12 millicuries of 1-131, or 24 
millicuries of P-32, could thus  be handled per week. There is a distinct possibility, however, 
that continuous handling of th i s  quantity of activity could create health hazards i n  the workroom and 
result  in the spread of contamination. Initial plans, therefore, should not anticipate steady loading 
at this rate. 

-a 

Presuming, however, that incineration in a noncontrolled incinerator is economically 

C. W. Kruse also reported that, with 170 times the maximum allowable concentration of 
1-13l.in the stack gas, below-tolerance a i r  samples were obtained on the ground in a down-wind 
direction from the c -3ck. It is our feeling that the concentration of activity in stack gases may be 
much higher than 1' figure without creating a health hazard. This feeling is based on the follow- 
ing assumptions arb calculations: 

Sutton's equation for diffusion of stack gases upon differcntlating and maximizing reduces 
to 

X = maximum ground concentrations in units/M3 
Q emission rate in  unrtsjsec 
C = mean wind speed in m/'sec 
b = elfectlve stack height in meters 
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If a minimum value for G (of approximately 0.5 mile/hr or 0.23 m/sec) Is assumed, a 
factor 01 safety is inlroduced and 11tc equ.;lion reduces to 

X - a / h 2  

the m:: 
maxi]: 

Also, since the c .:ternplated AEC regulation is that the yearIy average shall not exceed 
,x imum permis~11)lcb concfwlr,iliot1, for ;I plant operating: 5 days a week, 8 hours a day, the 

_. . in1 r.crmissible conccntratir)n could be incrcxsed by a factor of 168/40 or 4.2 Further, it 
Is assib cd that any point on the groitritl will  not be withln the zone of maximum ground concentra- 
tion ni. ;J than 50 percent of the time. Conibiriing the above with the reduced equation results in 
the folluwing approximation: 

Q = 1OX h2 

Q = CR 
3 C 0 concentralion of activity in stack gases in units/M 

R : flow rate of stack gases in M3/sec 

and if X is set equal to the MPC for nonoccupational exposures, 

mince 

when 

C = MPC (10h2/R) 

It is appakent from t h i s  approximation that with normal relationship between stack height, 
stack diameter, and stack-gas vclocities, the stack concentration could exceed the maximum per- 
missible concentration by a considerable factor. Thus, it would a pear from this assumption and 
from the work of Kruse, et al. and that of Silverman and Dickey, 
the Qading rate by the health hazard associated with the ash-removal operation is much lower than 
thelimitation based on permissible levels'of activity in  the effluent gases, and that air cleaning is 
not necessary or desirable for a noncontrolled incinerator. 

that the limitation placed on 

It I s  evident, therefore, that for a noncontrolled incinerator the lack of a health group 
make8 it mandatory that an extremely low level of activity be fixed a s  a maximum charge. If a 
health group is available for routine checks and evaluation of health hazards, it is possible for the 
levels to be increased within flexible limits. 

In connection with disposal of radioactive waste, brief mention should be made of 2 other 
methods. The first is the so-called dilution method, in which radioactive material is disposed of 
through ordinary municipal waste channels. This method, in general, is not attractive to people 
experienced in  handling radioactive waste. Basically, however, it is probable that the same stand- 
ards established for a noncontrolled incinerator would apply to this method of disposal. 

The other method recvntly investigated is that of open-field burning. 
cluded that the  health hazards associated with this method were essentially nonexistent and that 
widespread use of the procedure would "significantly reduce the volume ard weight of materials 
to be disposed of" by AEC installations. The objections to it not dealt with in the report are: 

The authors con- 

1. The open-dump burning of municipal trash is and has been an unsatisfactory method 
of municipal waste disposal. The objections a re  lack of control, lack of proper in- 
clner? tion, and the possible spread of fires under uncontrolled weather conditions. 
In  the case G*  . ~ n  open fire burning contaminated waste with unknown levels of activity, 
the possibi . .. of spreading contamination is not n6gligible. 

dtsposal, but presumably the field i n  which burning is  accomplished would evenluilly 
have to be considered a contaminated dump. 

2. The authors do not clearly indicate if th i s  is a method of waste procissing or waste 

1 56 
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3. In tciding an open-dump fire, personnel are exposed to numerous haz’irds, particu- 
larly if maxiniurn volun~e reductions a r e  accooplishcd. To achieve volume reductions 
on t h  ordcr of 90 percent, as reported, requires extraordinary amounts of labor. 

It is f c  .’. that  these objections are such as to remove this method of waste treatment from 
Consideration ;. a routiiie nictliod. I t  would appear to have considerable merit in disposing of a 
large accumulation 01 combustible material in a controlled dump, if the process is carefully super- 
vised by a health and salt 1)’ group. 
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April  12, 1962 

Mr. C. W. Christenson 
Group Leader, H-7 
Health Division 
Los Alamos S c i e n t i f i c  Laboratory 
Los Alamos, New Mexico 

Dear Chris: 

I am enclosing three  p e n c i l  t rac ings  of  the  T r i t i a t e d  Liquid-Waste 
Burner which w a s  designed by Mr .  0 t h  L. Davis of our Research Cen- 
ter. 
element. 
t u r e  t o  1800O F. i n s ide  t h e  waste combustion chamber. 
a sketch of  t he  waste combustion chamber. 

Drawing 92 is a d e t a i l e d  ske tch  of the  n a t u r a l  gas f i r e d  burner 
It is a somewha t  unique type  burner and crea tes  a tempera- 

Drawing #3 is 

The spec i f i ca t ions  c a l l  f o r  approximately 610 cubic f e e t  per minute 
discharge flow rate from t h e  top of s t ack ,  which is 224 f e e t  above 
grade. 
t h e  a c t i v i t y  of the  waste. 
der  t o  maintain a near ly  uniform l i q u i d  flow rate. 
t u r e s  allow t h e  burner t o  go unattended for  long periods of time. 
The s t ack  gases must be ca r r i ed  by t h e  p reva i l i ng  wind toward un- 
populated areas. 
Sul fur  35. 

The rate of burning of t h e  organic waste i s  determined by 
We d i l u t e  our waste with gasoline i n  or- 

The sa fe ty  fea- 

. 
We are licensed t o  burn Hydrogen 3, Carbon 14, and 

I do not be l ieve  the  measurements given here are cri t ical  with the  
exception of t h e  burner. 
c ine ra to r  and it  works so w e  have been s a t t s f i e d  with t h e  design. 
Possibly the  only o ther  comment I have is concerning the  mater ia l  
i n  t h e  combustion area. Use oxida t ion  r e s i s t a n t  materials insofar 
as prac t icable .  

This was our f i r s t  attempt a t  such an in- 



It has been a p leasure  t o  give you our experience i n  t h i s  matter. 
The delay was necess i ta ted  by our f a i l u r e  t o  prepare t h e  drawings. 
I was not aware of t h i s  when I v i s i t e d  you but discovered it  when 
I returned. Your timely le t ter  caused t h e  drawings t o  be expedited. 
Please cal l  on us f o r  any fu r the r  information which we might be ab le  
t o  give. 

The opportunity afforded m e  t o  v i s i t  your i n s t a l l a t i o n  i n  January and 
February has been of  g rea t  a s s i s t a n c e  i n  my work and I again wish t o  
thank you and t h e  rest of t h e  Health Division with whom I was associa- 
ted. 

Sincerely yours, 
A 

Supervisor 

Enclosures 3 

! 
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Removal of Plutonium from ' 

Lab.oratory Wastes 
A rtudy of the removal of plutonium from laboratorp 
wsrter war undertaken in order to recure information upon 
which to bare pilot plant derign. The methodr invedgatcd 
included copreeigihtion with ironl aluminum, and other 
metal ionr; admrption by variour agentr much ar activated 
carbon, celite, kaolin, ete.; and removal by living biological 
18oc (activated dudgca). 
The activated dudge proeerr required a three-itage counter- 

current plant with the addition of organic food murcer ahead 
of each atage in order to reduce the plutonium content of the 
effluent to the denired level. Activated carbon war the best 
of the adsorption agentr rtudied. Split treatment with long 

periodr of mechanical agitation. -8 neceaury in order to 
prevent the creating of a large amount of contaminated ad- 
sorption agent. When rubatantid amount8 of organic corn- 
plexing agentr were abrent from the warter, the copredpita- 
tion treatment appeared to be the rimplert, eheapert, and mort 
efficient method. An iroa Roc war preferable to an alum 
floc, 
nominal, 10 p.p.m. of ferric chloride with &dent lime added 
to bring the pH above 7 wag adequate b produce the dedred 
plutonium removal. 

T h i s  rtudy rhould permit derign of M adequate unit for 
decontaminating laboratory walter containing plutonium. 

I The amount of iron required for the treatment war 

C. W. Chriitenaon, M. B. Ettinger', Gordon G. Robe&', 
E. R. Hermann, K. C. Kohr, and J. P. Newell 

ATOMIC ENERGY COMMISSION, LOS ALAMOS, N. M. 

HE toxicology of plutonium comprises a new field and while T this subject is baing diligently pursued, final clarification 
cannot be expected for many years. A t  the time this work was 
initiated, safe tolerance levels for the plutonium content of drink- 
ing water were still undetermined. MembF of the LOe Alamaa 
scientific laboratory ntafI auggeeted that the goal for plutonium 
content of my effluent discharged lou ld  be tentatively set a t  70 

I Promot addrum, U. 8. Publlo R d t b  Barvico, EnwonmenW H d t b  
Cantar, Cinoinnati, Ohio. 

counts per minute per liter. Them authorities believed that this 
goal should satisfy the h a 1  requiremente which will be developed 
for permissible plutonium content in drinking water. 

Since a waste may contain other toxic, noxious, or objectionable 
materials, an important secondary objective is the reduction of 
these materials to aatiefactory limits. In the O B B ~  of these Don- 
redioactive contaminante preeent in the various weaten to be 
dealt with, the standards prescribed by ordinary public health 
practice may be taken sa adequate. 
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Table V. Treatment of Laboratory Wastes with Lime and Ferric Chloride 
Pu 

CoMentMtion 
in Filtered 

EfBwnL CounW . 
Mib.lLiter ~. 

After Suspended 
Addit treat- BoLdain 

ment Floooulsbd 
Nitraka Fluorides. with Mixture. 

P.p.m. % Mh P.%m. % Mh c% P.P.M.' P.P.M. &W FECII P.P.M. 

Total &lids Buapended Solidi P.P.& 

i: b 
a.8 
. a s  

a. 2 

a.6 
8.8 
a.5 

8.0 . 

8.0 
8.1 

8.1 

8.0 
8.1 

... 

6W 
8184 

566 
440 

361 
228 

wo4 
800 

812 
212 
206 
1396 

a m  am 

591 

48.9 
24.0 
48.7 
41.8 
50.4 
51.9 
54.0 
72.7 

55.5 
59.0 
50.6 
54.7 
71.1 

24. a 

5i .a  

21 28 
a5 l a  
18 as 
ia 22 
18 8 zo 0 
20 18 

17 3d 
0 4 

10 17 
15 47 

... 
24 a0 

... .. 
18 ao 

444 ... 
829 ... 
861 . . L  
a37 ... 
200 ... 
281 ... 
194 ... 
161 61 
287 10 
144 . 122 a 8 

aa8 583 

a a 
a5a , 8826 

48 5 .  

. . I  ... ... ... ... ... ... 
4 

180 

100 
4 

90 
100 

mo 
la0 

4500 
2200 
1440 
1540 
1650 
1440 
6850 
118 

2400 
860 

1100 
180 

1815 

aa80 

mso 

Po 
6 
4 
2 
8 
1 

16 
4 
6 

21 

29 
8 

10 

a7 

ia 

iii (80% Mh) 
683 
669 
527 
.450 
466 
103 
485 
840 
814 zoo 
183 
a n  

8 3 .  

Lb. Dry 

&JdSL. 
W M b  

i.b-6 

a. 75 a. 

a. 83 
0.82 

8.00 

5.60 
5.17 
4. SO 

1.62 
4.04 

1.74 
0.69 
1.86 

i d  * 
as ia 

ia 
eb" 

0 
10 

11 
11 

.7 
11 
a0 

... 

tively. The corresponding suspended solids in the flocculated 
mixtures were 247 p.p.m. and 485 p. m. 

2. The data show an aver e of k.5 gallons of wet sludge p m  
duced b coagulation per 1% gallons of waste, representing 
about 3.k pounds of dry eolida er 1000 gallons of waste. This is 
an over-all reduction from 8338 pounda of weste liquid to 3.09 
pounds of dry radioactive solids. 

3. T h e  fluoride content is excassively high from a public health 
standpoint topermit discharge into a receivin stream or into the 
r d  in a &strict where the exiating Ruorick level is relatively 

gh. 
4. During the working hours the pH characteristics are pre- 

dominantly in the 2.0 to 4.0 range, w h e w  the night and week-end 
Rows are in th? .normal range of themwater supply, 7.8 to 8.3. 
The average acidity for the waste in this study w a s  228 p.p.m. in 
terms of calcium oxide. Aa expected the acidity was very low 
during the night and week-end Rows. 

In addition to the data cited in Table V additional composite 
samples were treated as previously described. The data of Table 
V are reasonably representative of the over-all picgure obtained 
by the additional study. In the interests of brevity, the details of 
further data will not be presented. 

Complexing Agents 
The wastes involved in this discussion are produced by the 

activities of research laboratories. The future activitiea of the 
laboratory are entirely unpredictable; therefore, the future com- 
position of the wastee cannot be anticipated. However, it is ob- 
viously prudent to investigate possible contingencies. 
From the atandpoint of the chemical precipitation treatment, 

the moat disturbing developmeut wbuld be a change in the com- 
position of the waste which would introduce large quantities of 
materials which either complex plutonium or the carrier to a high 
degree, In general, materiala which could complexiron or alumi- 
num ions would be expected also to complex plutonium to a high 
degree. To provide some infmm+tion regarding the functioning 
of a ferric hydroxide treatment for plutonium removal, the func- 
tioning of such a pmceea in the presence of some common complex- 
ing agents such as citric acid and various phosphates WM in- 
wtetigated. 

Preliminary work demonetrated that the lime and iron treat- 
ment deacribed above failed completely when it was used on 
wastea con*&ing considerable quantities of citratee. These 
materiele, however, could be treated fairly effectively by increas- 
in& the pH to valuen approaching 12.0. One set of data illusttat- 
h g  the effect of pH on plutgnium removal in the preaence of 200 
p.p.m. of citrate ie presented in Table VI. In thia work 1500 ml. 
of tap water containing 200 p.p.m. of citric acid and fortiiied to 
contain 100,000 counts per d u t e  per liter of plutonium were 
treated with 20 p.p.m. of ferric chloride and the pH adjusted to 
the various valuee &own, by the addition of lime and sodium 

hydroxide. Previous to the addition of the coagulating chemicals 
100 p.p.m. of ground tuff were added for weighting materials and 
as a nucleus for floc formation. 

Table VI. Effect of pH on Removal of Plutonium from Tap 
Water Fortzed with 200 P.P.M. of Citrate, 100,000 Count#/ 
Nin./Liter of Plutonium, and 100 P.P.M. of Ground Tuff 

Rwiduai 
Wid. moo +unto/ 

Burpended 
C:&%h P%I pH P.P.M: Formation Min./Liter 
MI. of MI. of 

12 0 0.1 109 Very poor 86 000 m 0 10.0 209 Pin point . sa:soo 
a8 0 11.1 517 Fair 840 
85 1.5 12.1 470 Fair to good 53 

The anomalous values for suspended aolida e t  pH values of 11.2 
and 12.1 may be explained by inaccuracies in the addition of the 
ground tuff slurry or the lime slurry. The results show a dehite 
correlation between the type of Roc formed and the reduction in 
plutonium concentration. The resulta at low pH values corre- 
spond to the m u l b  obtained previously with westes containing 
citric acid. 

Effect of Phosphates 
Because moat of the phoaphateu complex iron it ia reasonable 

to mume that plutonium removal by iron and lime in the pres- 
ence of large amounts of phosphate would be comparatively poor. 
Since various phosphates may be used in cleaning and decon-, 
taminating proceaeea, any method of waste treatment may be 
forced to cope with these agents. 

Ekperimente were run using tap water containiing 100,000 
counts per minute per liter of plutonium (1) with addition of 200 
p.p.m. of sodiumpyrophosphatea; (2) with addition of 200p.p.m. 
of Calgon (sodium hexametaphosphate); and (3) with addition of 
100 p.p.m. pyrophosphate, 100 p.p.m. Calgon, and 200 p.p.m. 
citric acid. The study procedure waa the same aa reported for 
making the observations listed in Table V except that all solu- 
tions were brought to a pH of 12.0 with iron, lime, and some 3374 
caustic. The reaulte were as follows. . 

. 

200 p.p.m. aodium pyrophoaphab 116 . 200 p.p.m. Cdpon 05 
200 p.p.m. oitno acid. 100 p.p.m. p m  

phoaphnte. 100 p.p:m. Calgou 806 

Floc formation waa not very good in the eample with citric acid 
but waa rather good in the other experiments. In all cases no Roc 
formation was noted until a pH of 11 was reached. 
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Another series of experiments WM run to determine the effect of 
larger quantities of citric acid, Calgon, sodium orthophosphate, 
and sodium pyrophosphate. In these experimenta 1500 ml. of 
distilled water were spiked to contain 100,OOO counta per minute 
per lite? of plutonipm, varying amounts pf the complexing agenta 
added, followed by 100 p.p.m. of finely ground tuff andatpen 
coagulated b y  addition of 40 p.p.m. of iron, and calcium hy- 
droxide slurry and caustic soda to raise the pH to 12.0 to 12.2. 
The mixture waa etirred for one half hour, filtered, and analyred. 
Resulk are shown on Table VII: 

Table VU. Effect of Variour CompleJng A entr on Removal 
of Plutonium (100,000 Countr/Min./Liter Lby 40 P.P.M. of 
Iron and Lime Slurry to Brin the pH to 12.0-12.2, Followed 1 by Fitration 

Residual 
Cornplexlng moo Color 8etUe- . C o m b /  

Agent P.P.M. Formdon of moo ablU(v M d U -  
Citrio add  

Pyrophoaphsta 

Cdgon 

Orthophosphate 

NOM 

100 
200 
400 
100 
200 
400 
100 
200 
400 
100 
200 
400 ... 

Good. 
Poor 
Poor 
Good 
Good 
Very good 
Good 
Good 
Very good 
Good 
Good 
Very good 
Good 

Red 
Red 
Red 
Yellow 
Yellow-whlia 
Whitbyellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow-whits 
Whitbyellow 
Red 

Very poor 
Very poor 
Very poor 
Good 
Good 

Good 
Very good 
Good 
Good 
Very good 
oood 

p0smod 

107 
lK7 
e7 
40 
18 
a1 

180 
86 
7 

41 
1K 
17 

219 

All of the samples filtered clear to yield a filtrate with lese than 
1 p.p.m. of iron. The amount of floc and ita eettleability generally 
increased with the amount of phosphate added indicating the 
formation of insoluble phosphates. The floc formed in the 
presence of the several phosphates studied waa generally lighter 
in color than those obtained in the absence of phosphatea. A p  
parently, if the pH is maintained about 12.0, phosphatea and citrio 
acid up to 400 p.p.m. have relatively little effect on the removal 
of plutonium by noncoagulation. 

Phosphate Coagulation in Presence of Citric Acid 
In previous experiments a heavy white precipitate waa formed 

at a higher pH with calcium hydroxide and phosphates, even with 
citrates present. Thie suggests that perhapa the insoluble phoe- 
phates could act M carrier for plutonium. A series of experiments 
was aet up to teat thia hypothesis. To 1500 ml. of spiked (100,OOO 
counts per minute per liter of plutonium) distilled water were 
added 400 p.p.m. of the varioua phosphates, 200 p.p.m. of citric 
acid, 100 p.p.m. of tuff, and the pH waa rained to 12.0 with calcium 
hydroxide slurry and sodium hydroxide. The samples were 

waa used in one experiment. Results are shown in Table VIII. 

fl 

. stirred 30 minutes, filtered, and analyzed. Anhydrotie filter alum 

. Table VIII. Removal of Plutonium (100,000 Countr/Min./ 
Liter) at pH 12.0 by Lime and Sodium Hydroxide and Variour 
Auxiliary Material8 in Prerence of 200 P.P.M. of Citric Add 

Raaidual 
Chemical Floc Bsttle- Cpunw 

Added P.P.M. Formation ability Min./kiar 
Poor 100 
Good 206 

Calgon 400 Good 
Pyrophoaphata 400 Good 
O ~ t h O D h ~ D h a b  400 FsL Good lK7 

Very poor Very peor 47K Alum- . 60 

The results ahow that calcium phosphates will work well aa 
carriem for plutonium a t  high pH values. The plutonium 
residuals were considerably higher than when iron waa used in the 
previous experiment; however, only a veky small amount of pre- 
cipitate need paas through the filter toagive a count in the hun- 
dreds and the phosphate precipitates contained a considerable 
amount of very fine floc. 

1513 

The fact that an alum floc haa a great afEnity for plutonium at a 
high pH value in demonstrated by the plutonium removal found 
in thii experiment. While a very small amount of alum floc WM 
formed a t  pH 12.0 the removal waa in exceaa of 99.5%. 

Effect of Calcium Ion on Flocculation in the Presence 
.of Citric Acid and Various Phosphates 

Experiments were run to determine the effect of the calcium ion 
on flocculation. Fifteen-hundred milliliter samples of spiked 
(100,oOO counta per minute per liter) distilled water containing 
100 p.p.m. of tuff, 200 p.p.m. of citrio acid, 200 p.p.m. of the 
varioua phosphates, and varying amounta of calcium chloride were 
flocculated by addition of 40 p.p.m. of iron and sodium hydroxide 
to bring the pH to 12.0. The samplea were’ell stirred 30 minutes, 
filtered, and analyzd. In some caaea double hltration waa nec- 
sary. The reaulta am shown in Table IX. 

Table M. Effect of Calcium Ion on FloeculPdon in the 
Prerence of Citric Add and Variour Phoiphater 

Raidual 
Counts/ 

Phob P.P.M. Floo &p.la Mia./ 
phats CSCII Formation .inky L i b  Remark# 
Ortho NOM Pin polnt NOM 

’ 12.1 Fur Good 
31 Fair Good 
62 Good Qood 

Pyro NOM Very poor NOM 

12.6 Good Good 
121 Good Good 

KO0 Bad to ra5lter be- 
fora iron oolor 

0 
250 
2 w  

1,lW 

1 6 m  
1: 100 

WM ramomd 
-plod iron’fiw 
Typioal iron Boo ‘ 
T pi& Lon Bw F L ~  a tlmw . 

~ U I I  mme iro; 
oolor mmalning 

cium DYroDhob 

Typlcal iron Boo 
A p o d  deal Of oal- 

hate ih-Bob 
Calgon None None Ppt.ahaent 70,000 FP I tared twica with- 

out any deersaw 
In iron cdor 

’123 Very poor NOM 65.000 Filtered twice with- 
out any decmaw 

810 Fur Good 
6aO Very good Good 

In h o d  oolor 
K,IW Pale Yellow Boo 

426 White Boo 

Thii senies of experimenta indicates that, at high pH valuea, the 
presence of calcium ion is needed for good floc formation but a 
good b e  is not necessary for good plutonium removal except in 
the preaence of Calgon. Apparently Calgon ia a good complexing 
agent for plutonium aa well aa for kon and calcium because even 
with a fair floc the residual count WM still in exceas of SO00 
counta per minute per liter. In the case of eodium pyrophosphate 
and sodium orthophosphate when no calcium chloride WM 
added, the floc waa practically nonexistent and with pyrophos- 
phate a small amount of iron came through the filter paper yet the 
plutonium removale were good. In moat casea the iron WM all 
filtered out but the precipitate waa very finely divided. 

Plant Design 
The laboratory investigations indicated that the process would 

work under any condition so far encountered, but that ordinky 
water treatment plant praeticea would have to be elaborated 
upon in order to make c a  tain of consistent reeulta. Accordingly 
facilities were provided for prolonged periods of flocculation and 
sedimentation, sfow filtration rates, and for serial treatment. 
Holding tanka were also provided for collecting the eauent for 
monitoring and, in the event of partial failure of the process, 
pumpa were installed for return of efeuent to preliminary holding 
tanka for retreatment. In order to reduce operating coata, 
holding tanka were constructed of sufficient sire to hold o w  
night and weekend flow so that the plant could handle the flow 
when operated only 8 h o w  per day. 

A flow diagram of a plant M constructed in shown in W re 1. 
The waate enters the plant through a weir, 1, where p r  and 

flow measurements are made. It next pasaw to the flash mer, 2, 
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where l i i  or caustic soda is added for pH control and then into 
the primary holding tanka 3 4, 6 and 0, which are large enoukh 
to hold 3 days' flow and will ahow !or equalizing the characteristics 
of the waste. One holding tank, 3, is se arated from the others 
and will be used for storage of waste di&cult to treat 80 that it 
ma be blended gradually with the remainder of the waste. These. tanL are e uipped with stirrere for holdig aolids in snapension 
and are alao%opper-bottomed 80 that sludge may be drawn off at 
thii point if d e a d .  The neutralized wsste is umped to the 
rimary flocydator, 7, which h y  a detention perio8of 60 minutes. L, caustic +a, dum, ferric chloride, aotivated w b o n  or 

any other combineboa of chemrcala or adsorbents may be apphed 

i- 
I 
I 

. I  
I 

.carr Q 
Figurc.1. Flow Diagram of Waate Treatment Plant 

here. After flocculation the waste enters the Drimarv sediments- 

that if a good floc ie formed and the supernatant is clear most of 
the plutonium will be retained in the sludge. Therefore, the type 
of coagulation used will be determined by visual observation of 
the clarity of supernatant. The next important criterion is in the 
amount of sludge produced. Since disposal of thii sludge is the 
u l t i p t e  problem the combination of chemicali d will be 
those that produce the least amount of sludge and will still give a 
clarified effluent. Jar tests will also determine whether or not the 
Bocculation and settling operation will be in parallel or series. 

Exploratory studies indicated that the mturn of sludge to 
neutraliied waste would be advantageous in treatment of these 
wastes. Hence piping in the plant was' arranged 80 that 
sludge could be returned from the sludge holding tank to 
either of the flocculators or to the primary holding tank. In this 
way the amount of coagulant used could be decreased considera- 
bly, thereby reducing the ultimate amount of sludge which would 
be produced. The application of thii method is described more 
fully below. 
One other possibility in treatment is the addition of an adsorp- 

tion agent-e.g., activated carbon-to the Rash mixer and allow 
contact for 3 days in the primary holding tanks. Since only those 
carbons which are finely divided are efficient in plutonium re- 
movals it would pkbably be necessary to coagulate, settle, and 
6lter this material and thus provide a little more sludge. This 
method would be used to advantage only if cornpleling agenta are 
absent. It is not anticipated, at thii time, that carbon could 
be used to any great advantage but provisions are made for its 

In order to antic&ate some of the problems which may occur, a 
pilot plant was built after the actual plant wan deeigned. A 
flow dmgram of thii plant, which has a capacity of 1 liter per 
minute, is shwn in Figure 2. 

use. 

The wastes flow from the storage tank into a constant head box 
which maintains the flow at 1 liter per minute. The Bow from 
this box is into a funnel at which po'pt the chemicals $re added 
and are mixed with the waste in pwmg through the pipe to the 
flocculator. The flocculator consists of a steel cylinder equipped 
with a slow motion stirrer and rovides for a 20-minute Boccula- 
tion period. The settling tan% is a 55-gallon drum provided 

tion basin, 8, near the water level and overflows inlo a weir at 
the opposrte end. The settling tanks are hopper-bottomed for 
sludge collection and withdrawal. The clarified waste then 
flows back to the secondary flocculation tank, 9, where additional 
chemicala may be added and the mixture flocculated again. The 
reflocculated waste then enters the mcondary settling tank, 10, 
which ia mmilar b the rimsry settling tank, and after sedimenta- 
tion it psasea to a e  i t e m ,  11, 12, and 13. Detention time in 
serial operation is 6 hours in each tank. The . 
flocculators and settling tanks may be operated 
in parallel or either tank may be taken out of 
service without decting the other. 
The filters contain sand of different grades apd 

will be used for corn arison ur ses on rate and 
sand coefficient stut!ies. Tge Rtered efauent is 
cqllected in .the efauent oldin . tanks, .14, and 
mll be momtored before%nal &sposal into the 
2 a c e n t  canyon. The filters are washed with 

uent water and the dirty wseh water is re- 
turned to the primary holding tanks for treat- 
m d t .  Sludge collection is rovided from all 
points in the lent where Jimentation might 
take place. . Tge sludge Bows by gravity to the 
sludge holdlng tank, 14, where it is allowed to 
concentrate further and the supernatant is re- 
turned for treatment. The settled stud e is 
transferred by means of diaphragm 
umps, 10, to the vacuum Pter, 17, where it IS 

in drums and buried in the contaminated dump. 
A continuous centrifuge, 18, ia also provided for 
dewatering the sludge. 

Materials of construction are concrete through- 
out. Stainless ateel and Duriron are used where 
metals are in contact with the unneutralized waste. 

sice the plant wBB not completed until ~ ~ r i ~  1951 no 
opersting bta BlyI available at thie time. hge from the muel 
troubles in S b d h  UP a new Plant it appears that no mat 
ditficultiea will be encountered. 
The method of operation of the plant, in particular the chemi- 

cals used, will depend, of course, on the nature of the mutes. It 
ie plmned to NIL daily jlrr b t e  to determine the best combim- 
tion of chemicals. Fortunately past experience haa indicated 

R , , ~  

' 

urther dewatered. The sludge cake is collected 70 
Holding Tank 

far Monllorlng 

f 

Figure 2. Flow Diagram of Laboratory Area Pilot Plant 

with a hopper bottom for sludge collection. T h e  inlet is a t  the 
center and is submerged. The overflow from the settling tank 
into a weir extending the top and this carries the waste to a 
sand filter. The detention period in the settling tank is 3.5 hours. 
The sand filter is made of 54-bch length of Il/rinch Lucite tubing 
containing 24 inchea of filter sand. The Bow through the filter is 
regulated at 1 gallon per square foot per minute. 

The pilot plant has been in operation for only ashort time. The 
data obtained are shown in Table X. The operation b broken 

! 
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INTRODUCTION 

. I  . .  
ing plutonium. 

been found to  vary from 100 to 500,000 co&s per minute'per l i t e r  (1 

microsam of plutonium equals l40,OOO diqintegrations' per &Ute or 

The plutonium content of composite daily samples hs 
n.. - , 1 -i-. 

1 -  

I .  , .  * .  

. .  The operation of an extensive'group of laboratories at  Loa 
- <  I ,  

Alamos devoted essentially t o  studies of the h a n d l i ~  and properties 

70,000 counts per minute a t  50 percent geometry; 1 curie.  equals 2.2 
r .  

x lp disintegrations per minute). A t  the time the experimental .' . . 
work was done the maximum permissible 

the effluent was 70 counts per  minute 

since been changed t o  165 cp / l .  . 

concentration o'f p l u t o n i k  in 

per l i ter  (cpm/l j.  his has 

. The laboratories consist mainly of research f a c i l i t i e s  .with 

no established routines, and as shown in Table. 111, t h e  properties of 

the wastes vary continuously. 
I .  

The pH may k n g e  anywhere.f&m 2 t o  13. 

The t o t a l  solids, both i n  &ntitp and actual'elements present, dll 

vary widely." The organic content of t h e  waste generally has b e d  rela- 

t i ve ly  slight. However, since the operations producing the wastes a r e  

research investigations there  is  no guarantee that a t  'any future date 

substant ia l  amounts of organic matter w i l l  not b e  found in  the waste, 

Some idea bf the  &trene variability of composition < I  of the  w3s te .m~ 

be gained from the fact  t h a t  i n  eight-hour composite samples . the total 

so l ids  content of t he  waste has been obsened to range from 230 t o  o v e r  

. 

. .  

I .  

. .  

. -  I .  

P .  . >  

8,OOoPPm- . . I  

In the fall of 1948, extensive bench scale'experiments were 

conducted to  determine the best method 'of treatment f o r  these wastes, 
% *  

, % .  

* I  

. *  . .  
I .  
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between t h e  anthrafilt: and sand except t ha t  : when . 'operating a t  high pH 

-lues the.anthraf i l t  has l e s s  tendency t o  clog due . %  to 'formation of _ .  

I _  

% I _  

. -  

. ,> . .  ._  . 
. - .  % 

- ,  
. <  . 

I .  
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and here the necessary chemicals are  added. 

s e t t l l n g  tanks, 8, and'10, may be operated . .  i n  p a r a g e l  o r ' s e r i e s .  'With 

serial operation the theoret ical  detention time . .  f o r  a 35 ' gpn flow iS 

30 minutes in each flocculator and 6 hours i n  each settling a'&; how- 

The 'flocculators and t h e  

. .. ._ . 
* 

. .  : ,. ' . W . " '  

ever, para l le l  operation wa's used dyring .all of ' 1953 and, t h e  treatment . .  I .  I , 
I .  

rate was about 70 gpn. The flocculzjtor efflirent enters ' the  settling 
. .  I ... .; .__ , . i u  ~ h r O l l g h A 3 l i ~  ' le t ,  and the  . .  s e t t l  ed effluent smer- 

I 
I 

natant is taken off over a w e i r  a t  the opposite end of t h e  tank from 

where it enters t o  the f i l t e r s ,  11, 12, and 13. The se t t l ing '  tanka 

a re  also hopper-bottomed f o r  collection and removal . .  of chemical sludge. 

! 

. I  

two inch stainless s t e e l  pipe la te ra l s  'spaced on one foot ' cen ters ;  

The rate of f i l t r a t ion  has been varied between 1 and 3 gallons per . 

square f o o t  per minute. Experience has indicated tbt most of the 

. 
. ' I  . 

* ,  

' r e s idua l  plutonium act ivi ty  from the se t t l i ng  tanks is retained with 

I -  I 
I I '  I t, 

. .. , .  
I 

the  f i n e  f loc on or near the'surface . .  of t he  sand. ;The f i l t e r  -effluent 



I .  

FIGURE 2. GENERAL VIEW OF OPERATING FLOOR 

one-inch cake of f i l t e r  a i d  i s  applied t o  t h e  drum and the sludge is 
. .  f i l t e r e d  by t h i s  cake, 

face, scrapes off t h e  sludge cake and the’cake  drops into salvaged oil 

A blade, moving continuously tohard t h e  drum 

drums beneath the hopper. F i n a l  disposal  of the drums’ con ta in ing  the 

I ,  f i l t e r  cake is i n  a contaminated b u r i a l  ground. . 

A general view of t h e  main operating floor is’ shown in  Fig- 

u r e  2. The lime feeding machine and one of the f l o c c u l a t o r s  is shown 

i n  the foreground, with the  s e t t l i n g  bas ins  . .  and rapid sand f i l t e rs  in 
. .  

I ,  
. I  
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I . TABLE I. OPERATING COSTS - DOLLARS . 

Chemicals 
Labor 

Supervision ’ 
Lob Analyses 

Depreciation 
Maintenance 

Utilities 

Sludae Burial 

3501 3501350 -~ ~ 

1667 1667 1667 
1350 350 350 
90 100 110 

-6u68-63 
75 70 6(l 

328733273356 
526 7.57 6.77 

350 350 350 350 350 
110 110 100 .90 9c 

Miscellaneous 

Total 

. .  

is 70 gpm or 33,600 gallons during an eight hour operating day. 

was constructed f o r  a cost of $2OO,ooO and addi t ional’hboratory fac i l i t ies ’  

cost  $l5O,OOO. Only about 10 percent of t he  laboratory cos t  can-be charged 

t o  t h e  p l a n t  since the main purpose of t he  laboratories is for conducting 

research. 

The p l a n t  

Since the plant is essentially experimental and because t h e  flow 

and chemical characteristics are extremely variable, operation o f  t h e  plant 

is very closely supervised. 
. .  

One technician, together with a non-technical 
. .  

helper, operates the plant. 

was needed.) 

(During t he  

Supervision is provided by 

shakedown period additional help 

an engineer and about one-half of 

t h e  time of a chemist is needed for laboratory control. The operator con- . 

ducts the jar tests  and a number of the routine chemical and radiological 

, .  
analyses. 

A sununary of cost data is given in Table I. It w i l l  be noted 

t ha t  because of t h e  high capi ta l  cost and low waste volume the treatment. 

cost  is  ($5.86’per 1,OOO gallons) extremely high compared to municipal. 
- 
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a 
. two week average above 165 cpn/l. A two week period for determining-the 

e f f luent  valves 'is, perhaps, more s t r ingent  than necessary; however, since 

the  toxicologjr of plutonium is st i l l  a ' r e L t i v e l y  new f i e l d ,  I it is f e l t  
\ 

' t h a t  if t he re  t o  be a n  ez&or'it should be on t h e  safe'side. On the 
* -.- .. . 

other  hand, r e s t r i c t ing  t h e  operator . to  a daiG:maxinWn of 165 cp / l  
I' -+ . -. 
1 .  ' 

seem9 t o  err on t he  other s ide  and is economically false. 

of t h e  da ta  indicates t h a t  it was n e c e s s a b  t o  r ec i r cu la t e  t h e  effluent 

An examhation 
? 

. - . I  - - I  

f o r  re-treatment only f i v e  times during t h e  year. . This represents  only 

0.8 percent of the  t o t a l  flow and is a good indication of  t h e  efficiency 

of the  process. 

' 

The average plutonium content of the e f f luen t  ' was 49 
. .  cpm/l which was less than tolerance by a f a c t o r  of 3. I 

The average I l f l o w  t o  plant" is based on calendar days while 

t h e  average "treatedit is  based on working days. The d i f fe rence  between 

t o t a l  f l ow t o  plant and t o t a l  t rea ted  is due t o  backirash water, opera- 

t i o n a l  water and contributions from our own laboratories. 

between total I'sldge producedll and Itsludge treated" represents  the 

The difference 

I .  

amount of supernatant water drawn off from the sludge s to rage  bash , 

In  actuality, t h e  difference is far greater than .indicated because of 

t he  fact  that sludge from another plant is brought t o  this plarrt for 

f i l t r a t i o n .  Thus, .of t he  t o t a l  of 2,839 cu. f t .  of f i l t e r  cake produced 

i n  1953, only 1,900 cu. f t .  can be a t t r ibu ted  t o  t h e  wastes treated a t  
' 

this p l a n t  . ' This represents t h e  material  t h a t  is buried from a ' t o t a l  

of 6,890,600 gallons of waste o r  a volume reduction f a c t o r  of 483. 

The effluent is discharged t o  a canyon.which is usua l ly  d q  
' 

with t h e  exception of storm flows 'and spring run-off due t o  m e l t i n g  snow. 
< ,  

.. 
. .  _ .  
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Notes: I .Averoge flow t o  plant is based on calendar days. 
Averoge to to1  t reoted  is based on working days. 

2.Averoge pH values are madions; a l l  other 
average v a l u e r  ore arithmqtic m e a n s .  

3.Ports per million kolues ore bosed on weights 
of commerciol grade chemicals. 
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. I  . 
- .  . . 
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'\ The ef f luent  stream flows down the canyon f o r  about ,. 0.5 miles, where it . 

is joined by the effluent f r o m  a 0.75 MGD domestic sewage treatment plant. . 

Approximately one mile farther dowktream, 'the effluent , k m  another 0.75 

MGD sewage plant cascades in%o the  canyon. The combined stream continues 
' from t h i s  point for a distance vaFyTcg"between two and f o u r  miles before 

disappea&g'ccwpletely beneath the coarse sa@ det r i tus  3.m the  arroyo bed 
% _ . .  - I . -  

. from various points i n  the bottom of t h e  canyon and it has been d e t e d n e d  

that  the  plutonium content has increased steadily since the wastes k have 

been discharged t o  the  canyon. This increase has been of no great kgd- 

tude t o  'date and no heal th  hazard is  anticipated. 

measurements w i l l  continue t o  be made on the s o i l s  at  six months'  intervals 

t o  determine if existing standards have been exceeded. 

done i n  cooperation with H-Division, Los Alamos Scient i f ic  Iaborato~y. 

' However,' radiological 

a ,  

T h i s  work is being 

In addition t o  soil.sampling, ground water samples are obtainid 

from six t e s t  wells and eleven producing wells. ' The six t e s t  wells &re 

located and dr i l led  specifically f o r  the  purpose of studyins any radio- 

isotopic contamination of ground water that might a r i s e  from waste dis- 

charges. 

, .  

Four of these t e s t  w e l l s  (805) t o  1,200 feet.deep) penetrate 

I a :  

of the canyon. Samples of s o i l  have been- taken a t  i r regular  intervals 

i 

i 
! 

j 

i .  

. .  I :. 
i 
I .  
i 

I 

i n to  the  main water bearing stratum feeding the  producing w e l l s  from 

~ which Los Alamos .obtains most of its dmest ic  supply. -The  r e m a i n i n g  two 

I t e s t  wells (I20 and 210 fee t  deep) draw frcm a lens  of perched water which 

is subject t o  surface water influence.' Hydrologic . .  and chemical histograms 

of t h e  surface t o  perched water system indicated the time 'lag to be about 

t w o  weeks. 

aquifer has taken place although minute concent.rations' of plutonium having 

. no significance as a health hazard have been detected i n  the l ens  of perched 

. 

To date no measurable plutonium contamination of the main 
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The e f f ec t  of these agents was t o  carry excessive amounts of ' p l u t o n h '  . .  
a . . -  through t h e  treatment processes. This condition was overcome by raising 

the pH t o  about 11 and adding larger amounts of' lime ahd coagulant.' HOF 

ever, the high pH of the settling tank .effluent and presence af excess, 
. Y .  

I 
I .  

Idme caused incrustation of the f i l t e r  sand' arid' it became necessary t o  . 

remove t h e  sand,acid wash it, rescreenlit! aqd rep lace . i t  in  the filter 
- '  - 1- / j  - .  - 

i 
shells.  T h i s  condition was l e s s  severe i n  the Anthrafilt media than 

i n  t he  sand fi l ters. :  In t h e  future, Calgon will'be added t o  the' waste 

t o  prevent recurrence of t h i s  situation. 
.? 

- .  
' .  

I .  

- .  

, . .  I . . I  

RESEARCH 

The design of the plant lends itself admirably t o  conducting 

comparison t e s t s  on different coagulants. Accordingly, t he  plant was 

operated f o r  several months during the p a r  t o  compare re la t ive  effi- 

ciencies of alum and Ferri-floc. 

that  t h e r e  was no essential  difference between t h e  two'coagulants. 

An examination of the d a t a  indicates. 

During the year several lhboratory experiments were conducted 

. 
- .  

t o  determine which of t he  several available f i l t e r  aids muld produce 

the fastest f i l t r a t i o n  r a t e  f o r  our sludge' filter. xt.w& determined by 

f i l t r a t i o n  i n  Buechner funnels that t h e  diatomaceous earth f i l t e r  aid, 

Celi te  503, as manufactured by Jok;ns-Manville, gave resu l t s  superior to 

any of the  other materials tested. 

the material has not been tested 0n.a plant 'scale. 

hatering process is the bottleneck among t h e  group of processes consti- 

tu t ing  treatment of this plutonium bear 'hg vaste, it is anticipated that. 

the search for better. sludge filtration.methods w i l l  continue f o r  aom ' 

- . .  
Final results a r e  not avai lable  since 

. .  
Since the'sludge de- 

. 

.. 

time. 
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In  an e f fo r t  t o  decrease the  f i n a l  sludge volume and more .". 
1 

firmly fix t h e  a c t i v i t y  i n  it, br ick  making experiments were conducted 

* throughout t h e  year. In  t h i s  process, clays, such as montmorillonite 

and bentoni te  are  mixed with t h e  f i l t e r  . .  cake i n  t h e  proportion of about. I .  

. 1 : l O  by weight, dr ied and f i r ed  at.1,000' C. , -  The r e su l t  is a b r i c k  ' '  

with about 40  percent of the weight and volume of t h e  origLnal cake 
I .  

* :. -., - - 
with t h e  a c t i v i t y  f i r m 4  fixed. Only a f e w  thousandths of a percent . i 
of t h e  a c t i v i t y  is  leached out by exposure t o  sea water f o r  three weeks. 

, MAINTENANCE PROGRAM 8 : .  
, .  

Routine maintenance of the p l an t  equ ipen t  such as cleaning 

and making such repairs as  a r e  immediately necessary i s  handled by plant 

personnel. 

by personnel from the  Z i a  Company which maintains a l l  of the equipment 

f o r  a l l  of the plants and laboratories i n  Los Alamoa. 

However, oil ing, .  greasing and major repairs are a l l  handled 

.. 

CONCWSIOXS AND RECOMMENDATIONS . . .  

As indicated under Operating Results, t h e  plant has opera ted  

s z t i s f a c t o r i l y  throughout t h e  year, maintaining a n  eff luent  well below ' 

t h e  dr inking water toleranc'e. There is no 'significant contamination in' 

t h e  rece iv ing  canyon; however, routine s o i l  analpes w Q l  be continued 

i n  t h e  f u t u r e  t o  detect  any contamination before it becomes a health 

hazard. Well water analyses will also' be continued f o r  t h e  same purpose, 

' ' Continued research on improving sludge f i l t r a t i o n  is necessary 
. I  

. .  

and a new method of sludge col lect ion should be devised t o  f ievent  con- 

tamination of the floor in the  sludge room. *. 

. ,  
. ,  . 

The use of. Calgon is recommended fo r  cont ro l  of incrustation of 

t h e  sand f i l ters  and t h e  advisabi l i ty  of subs t i tu t ing  An th ra f i l t  for  the 

m e d i a  i n  t h e  f i l t e r  should be investigated further. 
a .  



c -  . .  9 -  . .  . I  

. .  
#I- .  , .  

C .  ~ 
> .  

I .  

- 0 .  
-17- 

. .  . .  
. 

_ .  
REFERENCES . ' . 

(1) _.C.bistenson, C, W., Ettinger, M. B., 'Robeck, G: C., HeFmann, E. R,, 

' Kok, K. C., a h  Newell, J. F., l l R e m o v a l  of Plutonium from Iabora- 

tory Wastes .I1 

' I July 1951. ' 

Industrial  and. Engineering ChemistFg, 43, -1509, 
, .  , .  ,'- -. ' .  1 

- . .  
..I - 

.._ I -. i . 
- - I  . , .  

1 . :  

, - ~ - 2 - ~ N - w e - ~ ~ J ~ C ~ ~ ~ ~ ~ ,  C.. X.3 NAtk- 0 , b . 9  ' 

Krieger, H. L.,.and Moeller, D. W., Vaboratory Studies on Renmal 

I 
t '  
! 
1 .  

of Plutonium from Laundq  Wastes.1t Industr ia l  and En&.neeIcing 

. .  
. .  '. Chemistry, 43, 1516, J- 19% 

' (3)  Ruchhoft, C. C., Corman, A. E., Christenson, C. W.,'tlWastes Con- . 

t a in ing  Radioactive Isotopes . I1.  Industr ia l  and Engineering Chemistry, 

. . .  . ,  
&, 545, ,March 1952. 

. % .  

(4) Browder, F. N., IILiquid Waste Disposal a t  Oak Mdge National Labora- 

tory." 

and Treatment, Div. of Water, Sewage, 'and Sanitation Chem., U 8 t h  

N a t .  Meeting, h. Chem. SOC. 

( 5 )  McCuUough, G. E., Voncentration of Radioactive Liquid Waste by 

. , E ~ a p o r a t i o n . ~  Paper presented a t  Symposium on Radiuactive Waste 

Paper presented a t  .Symposium on Radioactive Waste Problems ' . . 
' 

. .  
. .  

.. 

Problema and Tre?tment, Div. of Water, Sewage, and Sanitation 
> .  

Chem., l l 8 t h  Nat. Meeting, Am. Chem. SOC. . r -  
I. 



- .  
I 

! 

I 

HISTORY OF TEN SITE PLANT 

summary: 

The or iginal  Ten S i t e  plant consisted of four storage tanks re- 

present ing about 200,000 gallons. 

through air  cleaning equipment. Since evaporation i n  epuipment was 

Par t  of stored waste w a s  recirculated 

approximately equal t o  waste production, the  tanks represented a very 

long storage period and i t  was expected that barium-UCM.anthanum-UO 

a c t i v i t y  wculd be reduced by netural  decay t o  sa t i s fac tory  l e v e l s  for 

per iodic  discharge. 

r e l a t i v e l y  short  half-Uved isotopes could be m e t  but that i n i t i a l l y  

It was found t h a t  tolerance levele for these 

i n s ign i f i can t  quantit ies of strontium-90 prevented discharge even 

a f t e r  very long storage periods. 

f o r  removal of strontium-90 was considered necessary. 

For tha t  reason additional equipmext 

After  a great d e a l  of laboratory experimentation removal by ion  

exchange was found t o  be most pract ical .  The first ion exchange unit 

i n s t a l l e d  i n  June 1955, was s t r i c t l y  an experimental device and ex- 

tensive laboratory work was carried on concurrently or a s  a r e su l t  of 

. plant  operating problems. 

general ly  short and much of the eff luent  was recirculated, 

object ive of treatment was t o  improve waste qual i ty  as losses i n  mate 

Runs through the  remainder of 1955 were 

The primary 

volume by evaporation closely approximated radioactive waate production 

and storage space was not a serious problem. This s i t u a t i o n  continued 

through 1956. 

During 1956 the plant was operated much more frequently but 54.5% 

of effluent w a s  recirculated. Waste accumulated over a p e r i o d  of severa l  
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years had been concentrated by evaporation and was highly mineralized. 

Runs were r e l a t ive ly  short  snd the single resin column quickly ex- 

hausted. Operation was frequently interrupted by  ran feed pump fai lures .  

Concurrent laboratory work c o n t i i e d  and many operational procedures 

were changed and numerous equipment modifications instal led.  

AS a resu l t  of the  experience of 1956 the  plant was re-designed. 

I n s t a m t i o n  was completed e a r l y  i n  1957. The modified plant pelrmitted 

much longer runs and b e t t e r  control of e f f luent  quality al though control 

equipnent was subject t o  frequent fa i lure .  

at Ten S i t e  t h e  r a t e  of waste production near ly  t r i p l ed  and on- 7.6% 

of p lan t  effluent was recirculated. 

improved even though runs were much longer. 

s e r i e s  operation through two res in  colums , controlled ac id i f ica t ion  

of raw feed and a llfresherll and l e s s  highly mineralized raw waste. 

Increased r a t e  of waste production and several  "spil ls" r e s u l t e d  in 

highly radioactive waste i n  the storage area and the necess i ty  for 

treatment of waste containing considerable gamma a c t i v i t y  dur ing  the 

l a t t e r  part of the  year. Concentration of radioact ivi ty  in t h e  resin 

columns caused excessive exposure of operating personnel even througtr 

%inch lead shielding and waste was chemically treated in the storage 

tanks in order to reduce a c t i v i t y  t o  a reasonable l eve l  for fur ther  

t reatment  . 

Due t o  expanded operations 

I n  general, eff luent  q u a l i t y  

Improvement was due t o  

F u r t h e r  increased m a t e  production i n  ea r ly  1958 i n d i c a t e d  t h e  

n e c e s s i t y  fo r  pre-treatment f a c i l i t i e s  and a chemical t rea tment  plant 

designed. Chemical treatment i s  expected t o  reduce gamma actidtp 

t o  t o l e r a b l e  levels  f o r  fur ther  treatment and t o  remove t h e  plutonium 

- 2 -  
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f r o m  wastes expected i n  the future'. The eff luent  from a chemical treat- 

ment plant w i l l  be of much be t t e r  physical qua l i ty  than the  present raw 

feed t o  the ion exchange un i t  (which contains a great deal of sludge) 

and of more uniform chemical quality. 

With respect t o  the  ion exchange unit most major technical  problems 

have been solved but mechanical d i f f i cu l t i e s  continue t o  impede eatis- 

f ac to ry  operation. 

valves, for  exsmple, has proved t o  be en t i r e ly  unsatisfactory. 

valves f a i l  so frequently t h a t  maintenance is prohibitive. 

Flow control with 1-inch s ta inless  s t e e l  solenoid 

The 

Motor 

operated valves a re  expected t o  be more sat isfactory and will replace 

t h e  solenoid valves. 

The following tabulation shaws relat ive volumes of waste produced 

and t reated since ins ta l la t ion  of t h e  first i o n  exchange unit: 

Year - 
Waste 

Number Total Waste Treated 'Per Run Produced 
Of Runs Treated (Gals) Avg.  E. k l S / $ e k & k J  

1955 9 67,850 7,500 12,350 2,560 400 

1956 58 420,790 7,250 34,260 1,020 450 

1957 16  465,850 29,100 61,560 7,900 1,180 

1958 (Date) 5 189,830 38,000 80,900 18,440 1,790 

The attached chronology describes major changes. 

- 3 -  



CHRONOLOGY TEN SITE PLAW 
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I 

June 1, 1954: Design f o r  ion  exchange plant submitted by H-7. 

John Schultegs l e t t e r  t o  ENG4 dated June 1 requests 

i n s t a l l a t ion  of plant and states: 

"The storage system was' or ig ina l ly  designed suff ic ient  
storage f o r  Barium-l40-Lanthanum-l40 decay l o  tolerance 
levels . CWntities of strontium-89 and strontSum-90 
were i n i t i a l l y  insignificant. However, after storage 
6 t o  12 months strontium a c t i v i t y  may const i tute  5 s  
of t he  to ta l .  
i s  too high for discharge even though barium-140 to l -  
erance l e v e l  i s  met." 

d 

The concentration of strontium ac t iv i ty  

Jan. 1, 1952: O r i g i n a l  plan f o r  Ten Si te  p lan t  submitted by ENG4. 

Included "accelator", epent regenerant tank, acid 

tank, one res in  column and a self-priming pump i n  

the pump house. 

May 10, 1955: Revised construction drawings issued. Estimated c o s t  

$11,300. 

June 5 .  1955: 

June 15. 1955: 

J u l y  =, 1952: 

July 15, 1955: 

F i r s t  run with s ta inless  s t e e l  equipment. 

Larger acid tank installed.  

F i r s t  overnight run. 

Monitoring of column and operating area s tar ted.  

. .  

I- 

Aua. 23. 1955: Ughtnin" mixer ins ta l led  in spent regenerant tank. 

- 4 -  



I 
I 

Sept. 1, 1955: Laboratory experimental work with series operation of 

two cation exchange columns s tar ted.  Note: Laboratory 

work was carried on concurrently with p l a n t  operation 

throughout t h i s  period. Considerable l a b o r a t o r y  work 

devoted t o  methods of regeneration. 

Operation Summary - 1955 
Waste 

No . Waste Waste Treated Per Run Produced 
R E  Treated Avp. Max. Min. Gal/DaY 

9 67,900 7,500 12,350 2 ,560  400 

Jan. 31, 1956: New method of spent regenerant treatment used. Very 

large reduction i n  supernatant act ivi ty  without increase 

i n  sludge volume. Method was: 

1. Add 3 - 5 l b s .  Sr(N03)2.Mix. 

2. Neutralize with NaOH. 

4. Add 5 - lO# Ca(OH)2 and 2 - 5# f e r r i f l o c .  Flocculate 
30 minutes. S e t t l e  overnight. 

The previous 'method had not included stable Sr(N03), and 

had included carbonation with COP. 

Supernatant counts were reduced from 100,000 - 200,000 
c/m/ml t o  l e s s  than 1,000 c/m/d. 

Feb. ' l l ,  1956: A break in t h e  recirculat ion l i n e  t o  t he  F i l t e r  Building 

caused loss of the  e n t i r e  contents of T - 6  to the  canyon . 

over the weekend of Feb. 11-12, 1956, A periodic  soil 

sampling program i n  Mortendad Canyon was s t a r t e d  shortly 

thereafter. . 

- 5 -  
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Mar.ch 3, 1956: 

March 20,  1956: 

March 26, 1956: 

AuR:, 7, 1956: 

i 
! 

Sept. 27, 1956: 
! 

Oct. 31, 1956: 
I 

Nov. 5, 1956: 

! 

, Nov. 14, 1956: 
I 

Nov. 30, 1956: I 

i 

I 

Dec. 20, 1956: 

Attempt ed unswce s s f u l l y  

of wash water. Capacity 

Laboratory sampling cart 

t o  use nAccelator'f f o r  treatment 

i n s t a l l e d  a t  TA-45. 

Plant shut down f o r  two months because t h e  raw feed pump 

continually lost prime During t h e  period 3/26/56 t o  6/5/56, 

foot valves were i n s t a l l e d  i n  ell suction U n e s  and the 

auxi l lary se l f  priming pump was instal led.  

As a re su l t  of laboratory experimentation a second ion  

exchange column was requested f o r  Ten Site. 

Upflow regeneration used i n  plant  operation first t i m e .  

Changed res in  i n  ion exchange colunn a f t e r  Run #60. 

resin pumped in to  55 gallon drums which were taken to  the  

contaminated dump. 

Lead shielding in s t a l l ed  around' regenerant tank and resin 

O l d  

column. 
< 

Experimental acid pre-treatment s tar tedlnanual  control. 

Construction drswings for plant modification including 

second res in  column and sump pump r a w  feed and circulat ion 

system issued. Estimated cost $8,375.00. 

Instal la t ion of piping system f o r  storage t ank  sump h a  

started. 

- 6 -  
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Dee. 21, 1956: 

Feb. 18, 1957: 

Feb. 21, 1957: 

Feb. 27, 1957: 

Feb. 27 t o  
Mar. 19, 1957: 

Mar. 20 t o  
Apr. 19, 1957: 

Apr. 19, 1957: 

May 5 ,  1952: 

Shut down f o r  i n s t a l l a t i o n  of new column and other plant 

revisions . 
Old r e s i n  transferred t o  

Lead shielding ins ta l led  

Col. #lo New resin i n  Col. &. 

around new r e s i n  column. 

Piping and e l e c t r i c a l  work complete on plant modification. 

F i r s t  t w o  column se r i e s  operztion started Feb. 27, 1957. 

Tried separate column regeneration a f t e r  series operation. 

Very difficult  and time-consuming because of W t e d  

capacity of regenerant tank. 

. 

Tried regenerating Col. #l only and cont inuing run. Col. #2 

effluent qua l i ty  deteriorated rapidly. 

F i r s t  dual regeneration (acid upflow through Col. #2 across  

overflow l ine  and downflow through Col. #l t o  spent regenerant 

tank) a f t e r  Run f l2-B.  

'columns. Has been used since. 

Worked very s a t i s f a c t o r i l y  fo r  both 

Tried running in i t ia l  part of effluent to canyon and final 

t o  T-6. Substantially reduced effluent a c t i v i t y  long a f t e r  

Col. #2 eff luent  qua l i ty  was unsat isfactory for  canyon dis- 

charge . Practice abandoned June 13, 1957 because increasing 

k s t e  production made canyon discharge mandatory. Also 

return l i ne  t o  T-6 is subject t o  serious corrosion unless 

Col. #2 eff luent  is neutralized. 

- 7 -  
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Mas 9 t o  Great d i f f i c u l t y  with ac id  feed and other  control  equ ip -  
J u k  13, 1957: 

ment which resulted i n  heavy over-treatment with acid 

and p a r t i a l  tlunloadingl* of columns. 

July 2, 1957: Flant equipment was revised to:  

1. Stop cycling of t ransfer  pump by addi t ional  water 

l eve l  probe i n  pump sump. 

2. Relocate Coli #1 solenoid valve on a commom Une 

f o r  control of effluent in any routing through t h e  p l a n t .  

3.  Replace brsss solenoid valve on Col. #1 influent 

with a s t a i n l e s s  s t e e l  valve. 

4. I n s t a l l  acid feed "override". 

Nov. 6 ,  1957: F a r t i a l  sp i l l age  ( 1  - 10 kilocuries) of a lanthanum 80urce 

and mechanical fa i lures  i n  the  rec i rcu la t ion  tyst? to the 

f i l ter  building, requiring frequent t r a n s f e r s  t o  T-6, re= 

sulted i n  ser ious contamination of the t a n k  farm and t r e a t -  

ment uni t  areas .  Even minimum required waste handling 

resulted i n  excessive exposure of operating personnel. 

Four operators were overexposed f o r  the year. 

Nov. U, 1957: Started recirculat ing T-6 waste t o  constant head tanks i n  

the F i l t e r  Builrling t h r o u a  a rubber hose i n  order to 

conserve tank storage space. 

Dec. 3, 1957: Started chemic21 treatment of waste i n  s t o r a g e  tanks in 

order t o  reduce a c t i v i t y  t o  a sa t i s f ac to ry  level for t r e a t -  

ment through the  ion exchange unit. 

- 8 -  
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Jan. 13, 1958: Far t ly  because of the radiat ion s i tua t ion  e f i e t ing  in 

the tank farm and treatment unit  areas a t  the end of . 

. 1957 and partly because of new f a c i l i t i e s  to be con- 

structed a t  Ten Si te  new waste treatment f a c i l i t i e s  

wre proposed. I n  addi t ion t o  ion exchange columns 

the proposed plant would include chemical t reatment  

units. Chemical treatment m l d  be used to: 

! 

1. Reduce a c t i v i t y  in extremely "hot". to a satis- 

. factory leve l  for  further treatment. 

2. Frovide adequate f a c i U t i e s  fo r  handUng 

radioactive sludges. 

3. Remove plutonium from wastes t o  be produced a t  

Ten S i t e  in the  future. 

4. Protect operating personnel from excessive 

exposure, 

I 

March 11. 1958: An estimate of cost of a pipeline from t h e  e Ids t ing  

plant a t  DPW t o  Ten S i t e  was requested. If economically . 

feasible,  wastea from both areas  would be t rea ted  in a 

plant a t  Ten S i t e  with a considerably reduced operating 

personnel requirement . 
March 14, 1958: One t o  14 ldlocuries l o s t  from processing'source. 

T-4 extremely "hot". 

A p d l  7, 1958: Plant shu t  down because of defective Col. #1 effluent 

solenoid valve and inabi l i ty  t o  have it repaired because 

of s t r ike  . 
- 9 -  



TA-35, TEN SITE WASTE TREATMEW PLANT 

Description of Plant Prior t o  1957: I 

.. Ten S i t e  is a major operating f a c i l i t y  t h a t  has 'been in operation. fo r  

a number of years.  The radioactive wastes ' f rom this l a b o r a t o r y  consis t  ' 

137 and Cs . 106 mainly of Bal'O, Lauo, Sr89, S r  90 , Y90 and t r a c e s  of Ru 
140 Routine operations with Bauo and La 

alone as the nethod of choice with o the r  nucl ides  as i n s ign i f i can t .  

Four 50,000 gallon concrete storage tanks  with t ransfer  pump 'and piping 

were provided f o r  an estimated 6 month decay holding t i m e  . I n  addition 

the e n t i r e  f a c i l i t y  is provided with =ter washed a i r  c l e a n i n g  f i l t e r s ,  

which Operate by t a p  water and/or long decaydd haste from the tank farms. 

T h i s  feature,due t o  hi& evaporation losses  i n  the f i l t e r s ,  was expected 

t o  halance incoming waste volumes e s t ina t ed  on a 1,000 to 3,000 @/day 

predicated t rea tment  by storage 

\ 

bzs is -  

concrete holding tanks. 

A small neutralizing basin was l a t e r  ins ta l led  to pro tec t  the 

In prac t i ce ,  the operation of t h i s  system worked as pred ic ted  with 

Ba14' and La14o decaying out. 

nucl ides  i t  was found that prinarily Sr@ and Sr 

i n  t h e  l o n g e s t  stored wastes representing over 50% of t h e  a c t i v i t y  left. 

However, due t o  concentration of the other 
90 became a major const i tuent  

' *  
Bui ld  UP of this nuclide i n  a "closed system" became a problem i n  the air ', 

cleaning equipment and tank overflow t o  the  nearby canyon due t o  human 

e r ro r  and greater  waste volumes when r hot c e l l  - were required. 

Labora tory  investigations were s t a r t e d  t o  d e t e d n e  a supplemental 
90 

rr 

t reatment  method t o  storage and evaporation as a safeguard a g a i n s t  s4: 

P r i m a r i l y .  ,; See Treatment -- of Wzstes Containing Radioactive Barium, Lanthanum, 

- St ron t ium and - Yttriun by J. P. Hutchinson, et.al.; Sanitary Endneer inq  
I 
\ Aspects of t h e  Atonic Enerm Industry;  Se?ninar a t  the T a r t  Endneef in4  --- 
\ 

''- Center, S h c i n n a t i ,  O h i o ,  Decmher 6 - 9 ,  1955. TID-7517 (Pt. 1 a) Office 
A 

. .  .. 
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I 

of Technical S e r d c e s ,  Dept.( ,of Commerce, Washington 25, D. C. 

From these invest igat ions,  working h i t h  a 3-6 month plant waste, t he  

most s s t i s f ac to ry  e f f luent  was from a high c a p c i t y  cat ion exchange u n i t  

in t h e  acid cycle.. A method of regeperation of the resin and treatment 

of t h i s  Spent regenerate was fourad- necessary t o  justify a pilot 
J 

thC4 A\*$ 

p lan t  scale  unit. 

The p i lo t  plant was built  i n  one corner of the a i r  f i l t e r  building 

cons i s t ing  of a r a t e  of flow regulator ,  wsste from any one of the four 

tanks,  r e s i n  column 16It diameter x 8‘  high with 5 cu. ft. c a t i o n  exchange 

r e s i n  with sand and gravel support f o r  downflow operation, solenoid valves  

i n l e t  2nd outlet operated from l e v e l  controls  i n  the  column. 

t i m  rates from 2 t o  3 gallons per square f o o t  per minute .  A Regeneration 

Normal ope-- 

acid t a n k  with a i r  jxessure controls  A Spent regenerate tank with f l a s h  

&er *drains for supernat-ant and sludge. * Sludge tanks of concrete, 

Sur 1,000 gallon t o t a l  capacity. 

The operation of t h i s  equignent yas s t a r t e d  prior to 1955 with changes 

made .to equipment from time t o  time. 

sitated replacement of the exchange column, valves, and p i p i n g  wlth s t a i n l e s s  

s t e e l .  

Tmuble with valves and piping neces- 

Operations from one regeneration cycle t o  another varied considerably 

which -S primarily due t o  mixing r e l a t i v e l y  fresh waste s with those held 

’ f o r  long ppl period! These conditions affected t h e  quality of effluent fo r  

total Count and Sr9’ removed and also t he  gamma radiation build-up at the 

exchange columns and equipment. Lead brick racks were i n s t a l l e d  around 

the e x p o s e d  s ide of the  column and spent regenerate tank f a p-Ls+?@” 
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Due t 3  ove ra l l  e r r a t i c  r e s u l t s  the plant  was re-designed f o r  an 

addi t iona l  res in  column, pH controlled r a w  feed ,  and e l e c t r o n i c  controls 

SO OPerztion would be a u t o s t i c  and possible i n  series,  parallel o r  e i t h e r  

Column. 

Platform, heavy e t i r r i a g  device and crane was instal led o u t s i d e  the f i l t e r  

Lead shielding was provided f o r  t he  new column. I n  addition a 

b d l d i . n g  t o  mix spent regenerate sludge wi th  cement i n  a 55-gallon oil drum. 

These dnUns could then be hauled d i r e c t l y  t o  t h e  hot  dump. 

fo r  a SUP pump in 'each of the f o u r  waste holding tanks with necessary 

Plans were made 

1957 Operations: 

The extensive changes planned were i n s t a l l e d  i n  e a r l y  1957 with ex- 
pur* p 

CePtion of only one sump pump a t  the  tank farm. 

tank reserved  for r sc i rcu la t ion  water t o  the  a i r  f i l t e r s  (designated as T-6). 

This was placed i n  t he  
I 

t o  hi@ rad ia t ion  leve ls  a t  t he  tanks, work was suspended on completion 'of 

the  ins:allation of t h i s  pump. 
Ulfk * 

equipment as now i n s t a l l e d  a normal series cycle  is: (1) Waste 

from t2nk farm through a water meter. The rotameter was removed during the  

Year due t o  continual clogging.' (2) Waste mixed dth4ac3.d- 'controlled 

by PH e l e c t r o d e s  a t  raw waste i n l e t  t o  column No. 1. The pH adjustment i s  

c o n t r o l l e d  t o  maintain pH l e v e l  43 2.5 - 3.5 by a Beckman meter. 

to the r a w  feed by a compressed a i r  through a solenoid valve. 

waste doWnflow through column No. 1 with i n l e t  and o u t l e t  solenoid valves 

l+5% & 

Acid i s  fed 

(3) Adjusted 

con t ro l l ed  through electronic.pane1 by level  probes i n  t o p  of column No. 1. 

Discharge t o  a small equalizing s u p  t o  transfer pump. , (4) Discharge from 

t r a n s f e r  pmp t o  column No. 2: 

- 

(5) Level probes i n  co lumn No. 2 r egu la t e  
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i n l e t  and out le t  flow through control penel, discharge solenoid and i n l e t  

t r a n s f e r  pump. ( 6 )  Waste from column can be directed t o  canyon or returned 

t o  t h e  tank farm. 

Farallel  operation sFllts the  raw flow t o  both columns and by passes 

the t r ans fe r  pump. 

No. 1 but  both column i n l e t s  have t h e  same pH adjustment 

pH adjustment is controlled by raw f l o w  into column 

& pH adjustment 

- .  .. : 

t ha t  any f a i lu re  w i l l  'shut t h e  plant down and acid feed off A cycle or run 

from one regeneration of t he  resin var ies  as t o  strength of the  wastes. NO 

hard , fas t  rule h&s been se t  but normally where the final ef f luent  reaches a 

gross/ of 400 c/m/ml, both columns a r e  regenerated. SampUng is accornpllshed 

by a t r i p  i n  the water meter a t  each 100 gallons through an electronic cycler. 

Qwrter inch solenoid valves on raw AkaU feed, column No, 1 and column No. 2 

ef f luent  l inea  a r e  actuated . 
A hardness t e s t  was thought t o  be a fast  method of determining break-through 

i n  the columns but repeated laboratory t e s t s  have fa i led  t o  f ind a r e l l a b l e  

. corre la t ion .  from this type of waste a s  t o  ac t iv i ty  and hardness break-through. 

It is still necessary t o  continually assay samples for  ac t iv i ty  and ali 'quot 

each for t o t a l  q~~h cycle composites. 

Regeneration of resin i n  both columns can be done s e p a r a t e l y  o r  in series.  

Eoth methods hsve bien used wi th  a c t i v i t y  removed from t h e  resins ranging from 

25 t o  100% with an average of 75%. 
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Since t h i s  operation exposes the  operator to concentrated wastes, 

t h e  quickest method of two-column regeneration is employed. 

ga l lons  of 30% n i t r i c  ac id  is f i l t e r e d  through both columns in series 

after a backwash w i t h  t a p  water f o r  each. 

dra ined  t o  a hopper bottool.ed l5O-gallon spent regenerate t a n k  with approxi- 

One hundred 

The spefit a c i d  regenerate is f 

niakely 40 gallons of f inal  r i n s e  water over a 45 minute per iod .  The spent 

regenerate is then neutral ized *with caustic,  sodium carbonate and strontium 

nitrate t o  excess, followed by i rm su l f a t e  as a floc a id .  A flash mixer 

After complete mixing the s ludge  is s e t t l e d  , is used during t h i s  process. 

out,  25 t o  35 gallons of the t o t a l  of 140 gzl lons,  and supernatant is 

drained t o  the  tank farm. 

tanks or Pumped t o  s t e e l  drums md rdxed with cement for burial. 

The sludge is drained t o  the s ludge  h o l d i n g  

I 

! -  

I 
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1957 T E N  SITE OPERATION SUMMARY 

1. Total  gallons t reated - 
bl lons  recirculated - 
Gallons discharged - 
Average volume, gallons - 
hcim volume, gallons - 
M n i m  volume, gallons - 

Raw Gross Eeta - Total curies 
Average per cycle, c/m/d 
Msximum per cycle, c/m/ml 
M i n i m  per cycle, c/m/d 

Average per cycle, c/m/ml 
Maximum per cycle, c/m/ml 
Minimum per cycle, c/m/d 

2. Operating cycles - 

3. 

4. Sr89 + Sr90 - Total curies 

5 .  F i n a l  Gross Beta - Total curies 
Average per cycle, c/m/ml 
M a x i m  per cycle, c/m/ml 
Minimum per cycle, c/m/ml 

F i n a l  ~r~~ + Sr90 - Total curies 
Average per cycle, c/m/ml 
N a u m  per cycle, c/m/nd 
Minimum per cycle, c/m/d 

6. 

7. 

8. 

% Gross Beta removed - 
% srgg + Sr9' Beta removed - 

9. k 9r9' of SrS9 + Srqo i n  raw. From intermittent sampling 
89 10- sr90 - M.P.C. i n  drinking water, c/m/ml 

Sr - 11 I1 I1 II I1 

465,850 
35,460 

430 s 390 

1 6  
29,100 
61,500 
7,900 

2 -33 
580 

2,713 
133 

0.24 
71 

377 
6 

93.1 

92.9 

10 to 25 

34. 8 
0.4 

58.5 
1.65 

12.9 
31.1 
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The above summary indicates  a waste having a wide range i n  ac t iv i ty .  

TMs range is r s f l ec t ed  i n  the spread of a c t i v i t y  i n  the exchange columns 

ef f luent .  As Sr9' is  the  most c r i t i c a l  nucl ide i n  this waste, it a h 0  i s  

troublesome t o  remove. The maximum permissible concentrat ion of Sr9' i n  

dr inking  water i s  a l so  low (1.8 d/m/ml). 

a t  P l a n t  discharge, is s t i l l  a goal from continued experience with p i l o t  

F l a d  operations. 

which by d i lu t ion  of t h i s  same amount, would meet ex is t ing  reiquirements. 

To meet these e x a c t i n g  standards 

1957 90 Our overall4 average of Sr discharge is 31 times tolerance, 

* !%.ace -G he  e f f luent  f r o m  Ten S i t e  p i lo t  plant  discharges t o  Mortbndad Banyon 
i n  

uiM an i n t e r n i t t e n t  stream, which i n  t u r n  discharges t o  the Rio Grande 7 

miles d i s t a n t )  5 of which 8re i n  the  proJect.  

the  M O  would be well i n  excess of t h e  31 t o  1 dilution r equ i r ed .  

Any r u n o f f  cont r ibu t ing  t o  

The p o s s i b i l i t y  of a contaminant lebching through t h e  over burden t o  

ground water i s  always a possibi l i ty .  

cawon, but w e l l s  i n  Los Alamos Canyon t o  the  north and soil samples from 

No t e s t  wells are l oca t ed  i n  this 

-e 
.Mortmdad Csnjron stream a t  surfece, 6 inches and 2 foot depths are assayed 

P e r i o d i c a l l  

samples4 i n  cooperation w i t h  the U.S. Geological Survey who has operated a 

Similar samplings a r e  taken from the Rio Grande.  All of these 
G w - d  % 

and ground water for the 
L/-w&* J- YL' 

er s t u d y  here using t h e  

% l o c a l  tuff i n - t h e  form of cores which are subjected t o  leaching u s i n g  

maw n u c l i d e s  and chemical contaminants. See Tuff Core -in this 

report- Q d ~ m ~ ~ ~ ~ a ~ a ~ , c a & c d ~  

. . .. 
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1957 sua, of Treatment: 

I n  the  laboratory, research with exchange resins cont inued f o r  more 

complete removal of strontium. 

End Sr 

Lete i n  1956 it wa3 found tha t  to t a l  be t a  
89 + Sr9' activity could be removed more e f f i c i e n t l y  E by ad jus t ing  ! I 

t h e  r a w  feed t o  a pH between 2.5 - 3.5. 

Of waste fo r  each cycle by a f a c t o r  of 2. 

ments, PH control  equipment was i n s t a l l e d  as heretofore mentioned for t he  

p i l o t  Plant. - 9 l o t  p l an t  r e su l t s  j u s t i f i e d  t h i s  a d d i t i o n .  

This a l s o  increased  to t a l  volumes 
I 

On t h e  s t rength of these experi- 

hlwc 

1 
t t 

\ I .  Teats  on improving the  e f f luent  included t h e  use of strontium n i t r a t e  
- t  % t h e  r a w  feed. This process can only be described as e r r a t i c  over all s 

.* 
ranges t r i e d .  Where substant ia l  removals were noted, t h e  volume of was te  \ 

kt. 
before r e s i n  eyhaustion occurred was reduced. - / h e a & ; b h  

-.-93t,Tn spent regenerste treatmentA improve 

P r e c i p i t a t i o n  reaction 100 fold. F r io r  t o  t h e  extensive changes t o  the 

pi lot  Plant, work was done 

n e u t r a l i z a t i o n  and precipi ta t ion of t h e  carbcrate  

of the spent regenera te  a f t e r  

of 1,000 gal lons  fo r  this concentrated waste a t  20 t o  30 ga l lons  for each 

cycle, some permar.ent disposal was necessary. Vzrious ~ ~ o p o r t i o n s  of sand 

and cement,  and cement alone, were mixed with t h i s  sludge on a laboratory i 
1 
! 

scale ,  a l l owed  t o  cure and then leached i n  tap water t o  determine how well 

this waste was fixed i n  the concrete. 

R e s u l t s  of these t e s t s  indicated t h a t  a c t i v i t y ,  espe cially s t r o n t i d ,  

would l e a c h  out  i n  water a t  5 t o  lMAover  v extended periods of time but  the  

fac tor  of safety of t h i s  method i n  a s t e e l  o i l  drum deposi ted i n  our designated i 
hot  dumas over wet o r  vacuum dried sludge i s  considerable. 1 
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The concrete platform, crane and s t i r r i n g  device j u s t  outside the 

f i l t e r  building was incorporated i n  t h e  remodeling program and put into 

operation during t h i s  year. 

Z i 3  I I n  practice,  25 t o  35 gallons of spent regenerate s ludge  i s  pumped d- 
t o  a s t e e l  drum where t h e  s t i r r i n g  paddle is lowered i n t o  place Bmd a 

r a t i o  of ceIr:o,nt mixed i n t o  the waste. Hot dump disposal i s  made of b a r r e l s  

imd contents i n  a matter of hours a s  set-up time i s  rap id .  

3mere;ency Measures: 

Throughout the year t reatment  has been necessary f o r  discharge due 

t o  space requirements i n  t h e  tank f z m ,  where a s a t i s f a c t o r y  effluent could 

not be maintained. Early i n  the operated when ex- 
% ' &  -nG 

t ens ive  .ch&nges were being made. - ___.-- - -. . - -. . . -. - wae- 4- ----..-- -- -.- -. 
required on s ta r t ing  up the renodeled plant. Operations were necessary 

until July, csing freshly mixed wastes a t  times which concentrated ganuna 

emi t te rs  i n  the resin columns and subjected operating personnel t o  ex- 

. posures i n  excess of 500 mr/hr. through lead shielding. A t  this time 

storage space f o r  n o m 1  requirenients were estimated at f o u r  months. 

T h i s  was short-lived w i t h  a general Ten S i t e  clean-up and  a breakdown of 

the r e c i r c u l a t i n g  system f o r  the a i r  f i l t e r s ,necess i t a t ine  the use of t a p  

water for the  a i r  f i l t e r s  which added t o  the  waste volume. 

F u r t h e r  d i f f icu l t ies  caused by a par t i a l  s p i l l  of a lanthanum source.  

wi th  excess ive  washings produced excessive quantit ies o f  "hot" wastes to 

t he  tank  farm. Failure of t h e  recirculat ing pump was fol lowed by break- 

,down of t h e  transfer pumping system, a l l  i n  a high r a d i a t i o n  environmentl 

tWxAQrePa%rs m p m b  prohibitive. Auxiliary pumps a t  ground level were 

put i n t o  operation x for waste t r ans fe r  and a temporary connection mede 

-90 the sump pump installed i n  T-6 could be used both for t h e  i o n  columns . 
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and t h e  a i r  f i l t e r s .  Evaporation losses i n  t h e  a i r  f i l t e r s  were insuf f ic ien t  

t o  balance high flows so treatment of high gar- wastes was necessary. 

To reduce 

t o t a l  nuclides t o  

50,000 gallons. 

siphoned t o  t he  tank. 

pump. 

Mixing i n  t he  t a n k  was accomplished by an auxi l ia ry  
/ o o ,  boo *e 

Surprising a c t i v i t y  r educ t ioq  were real ized from &,-to i@W, 

. c; LL 
Sludge from t h i s  temporary p r e c i p i t a t i o n  process 

is, of course, i n  the  tanks. An addi t iona l  tank was treated i n  tW 

manner and t ransferred t o  T-6 for ion exchange treatment. 

This type of treatment cannot be continued as a routine procedure 

due t o  Sludge build-up i n  the tanks. However, it nas been necessary t o  

pre- t reat  100,000 .gall.ons i n  t h i s  manner during the last  q u a r t e r  of 1957, 

wi th  every indicat ion ofdan add i t iona l  tank i n  early '58. 
a s , ~ ;  \ c-h. Iread -J + 

With an esti- 

mated expansion of Ten S i t e  f a c i l i t i e s ,  a continuous chemical precipi ta t ion 

plant followed by ion exchange colmms of increased c a p a c i t y  seems in- 

ev i t ab le .  



. ABSTRACT 

H##W$#M& 
11. 

Radiochemical analyses of f waste from an indus t r ia l  operation at 

Lo6 Alamos, New Mexico, show 

i n  variable anounts, as  well 

Ba . and La are  the  major 
140 140 

140 140 89 &90, p that  it contains BA ,La , Sr , 
RE small quant i t ies  o f  Ru106, and C I ~ ’ ~ ~ .  In i t ia l ly  

sources of radioact ivi ty  and other isotopes were 

thought t o  be present i n  i n s i p i f i c a n t  concentratione. Storage f a c i l i t i e s ,  

d e a i p e d  t o  permit substant ia l ly  complete decay of t h e  barium and lanthanum 

isotopes,  were in s t a l l ed  as t h e  only treatment fac i l i ty .  I n  operation it was 

found t h a t  long-lived isotopes, particularly SrW, remained , i n  objectionable 

amounts. SuppleEentary treatment for  rezoval of StrGntium became necessary. 

Ex nerimental work t o  determine the most s a t i s f a c t o r y  and practical 

uethod of treatment was undertaken. Coprecipitation & by chemioal methods 

was found t o  be inadequate because residual a c t i v i t i e s  were well above current 
I 

. rraximuln permissible concentrations i n  water. 

Kost e f f ic ien t  removal was obtained by a cation exchange resin i n  the 

acid cycle and a treatment p l a n t ,  baaed on t h i s  process, was des ised  and con- 

s t ructed.  Provision for regeneration of t h e  r e s in  column and Btlsatmnt of the 

spent regenerant was made in,design. 
j hL 

Cperation on a plant sca le  has indicated that  an eff luent  of sat isfactory 

qual i ty  for  discharge can be obtained within reasonable limits of raw waste ac t iv i t  

However, r i g i d  control of storage f a c i l i t y  operation i e  e s s e n t i a l  t o  efficient 

r e s in  column operation. Excessive increases in r a w  waste a c t i v i t y  resu l t  i n  

unsatiafectory effluent qual i ty  and low volume production. 



I 
I : 
I 

I 
I 

I -  

Ieot ope Type of RaOiation Half!-Life of Maximum Permi a sib le.  

& c / m  d / m / !  
Parent Element Concentration i n  Wat-e.r 

Beta and G m m ~  12.e day6 2 0 0  x 10 4,400 140 140 

89 
Ba pluos Ia 

Sr 

SrPO plus Y 

Ru plue Rh 

1 0 ~ ' ~ ~ p l u s  Bn 137 Beta and G a m a  37.0 years 1.5 %.log3 3,300 

Beta 9.0 days 7.0 X lo3 19 

Beta. 25.0 years 6 - 0  x log7 1.8 

Beta and Gmma 1.0 year os 1 22,000 

90 

~ 106 106 

. 11/25/55 

. 

TREATKENT OF WASTES CONTAINING RADIOACTIVE BARIUM,LANTHANUM, STRONTIIM AND YTTRIUM 

INTROOUCTION 

One of the wastes produced by a majar operating u n i t  of t he  Loa Alamos 

Bcientific Laboratory contains variable amounts of Ba I 

106 
Ygo and small quant i t ies  of Ru and Significant chsrac te r i s t ice  of 

~~ ~ 

140 140 
I n i t i a l l y  Be ar.d La are t h e  prinery sources of radioact ivi ty  i n  

the waste and concentrations of other eleniente were originally though% to be 

insignificant.  Since t h e  volma of waste produced ie: r e l a t ive ly  small (1,WO t o  

3,000 gal/day) end t h e  half-l ives of t h o  pr inciM1 sources of radiation com- 

parst ively short ,provision of adequate storage facil i t ies was considered a 

sa t i s f ac to ry  method of disposal. A s e r i e s  of four storage tanks, designed to 
t ime 140 provide suff ic ient  retention f o r  substantially complete decay of Bal4' and la. , 

was installed. 

In practice it was found t h a t  proper serial  operation of the  s torage 

tanks d i d ,  cver a period of about s ix  months, eubstant ia l ly  eliminate radio- 

a c t i v e  Barium and knthhnum. Eiowever, it a lso  developed that concentrations 

of othor radioactive isotopes were suf f ic ien t  t o  prevent sat isfactory f i n a l  

d i  s posal . 
After.storage Srpo, bechuse of i t s - long  helf-life and vow low max- 
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imm permiseible concentration (k) in water, i s  t h e  c r i t i c a l  component!. It 

may represent more than 30% of the  t o t a l  residual ac t iv i ty  in waste e tored  for 

several months and i t a  mw. concentrehion i s  rtuch greater t h a n  the Mpc for 

sa t i a f ac to ry  discharge t o  t h e  intermit tent .  stream8 in this-area- .  

Although t h e  concentration of long-lived isci topes.  i n  t h e  fresh waste i s  

low, bo th  concentration and  re la t ive :  radioact ivi ty  i e  increased by re-use of 

t h e  waste i n  an a i r  cleening system and by other heavy evaporation 108SeS 

during t h e  storage period. However, aBer su i t ab le  storkgeS none of the radio- 

fictive materiale stsown i n  t h e  analyses of Table I1 art comparable i n  significance: 

' t o  S r m  because of low concentration, Ugh MPC, short  half-life or a favorable: 

combination of- these factors.  

These conditions indicated the necessity f o r  supplementary treatment, 

pa r t i cu la r ly  for removal of Sr?, pr ior  t o  f i n a l  discharge of t he  weste. 

! 
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.- I. 
PURPOSE OF THE STUDY 

The objective of the work r e p o r t e d  herein was t o  develops and opera te  

a p rac t i ca l  method of treatment.of t h e  stored waets which would produce* an 

' effluent of accepteble qua l i ty  f o r  discharge, by current s t a n d a r d &  (I), and 

. effectively concentrate hazardous raclioective meteriala for safer and m o r e  

economical pernlanent storage. 

PRBI;iMiUiW WORX 

A. Composition of Waste: 

In  order t o  deternine the  weste ch rhc te r i s t i ce -  which would govern the  

eff ic iency of treatment. processbs, periodic complete mineral and radiochemical 

analyses are run. Several t yp ica l  analyses of waste stored for farioue p e r i o d s  

of t i m e  are shown i n  Table 11. The f'resh mste  ie highly radioactive and a 
. 

d e f i n i t e l y  hheardous meterial t o  hmdle,par t icular ly  because of the  high 

proportion of gwma radiation. For that reason preliniinary work was di rec ted  

toward treatment methods t o  supplement atoragfh 

A very high percentage of t h e  t o t a l i n i t i a l ' a c t i v i t y  of the  waste, 

including most of i t s  gamnra rad ia t icn ,  is due t o  Ba140and 

of storage Ere indicated by t h e  analyees and by conaideration of the 

a c t e r i s t i c s  of these isotopes. A storage period of about six months represents  

14 "half- l ives"~of  Bo and a reduction of i n i t i a l  a c t i v i t y  by a factor of 

about 16,500 would be.expected over that period, I n  nearly every case: a reduction 

of that order would bring Ba140 Ia 

The e f f e c t s  
radiochemical 

Pr- 
140 

140 c oncent rat i m a  
I(wal1.within.the MFC (4,400 d/m/ml) for  

tk,ese iaotopee.in water. Very high i n i t i a l  concentrations would, of course, 

require  longer periods of storage. The analyses ifidicate that-, storage a l o n e  

provides adequate treatment f o r  these isotopes. 

On t h e  other hand, t h e  half-life (9 days) of 8ra9represents an expected 

decay to about one t e n t h  i t s  i n i t i a l  a c t i v i t y  i n  a six month storage period. The 

a c t i v i t y  of t he  long l i v e d  isotopee, Sr ,Ru and CsU7, would not be substantially 
90 106 

af fec ted  during the t  period. Sr9'is part icular ly  c r i t i c a l  because of it a very low 



. 

M E  i n  water.  T h i s  c h a r a c t e r i s t i c  is p a r t i c u l a r l y  inportantA i n  this  c a s e  because: 

no a p p r e c i a b l e  d i l u t i o n  can be expected at t h e  po in t  of  d i s c h a r g e .  It is obvious 

from t h e  a n a l y s e s  that no reasonable  pe r iod  of stor6ge would reduce  Sr 

centrations t o  va lues  w i t h i n  pe rmis s ib l e  l i m i t e  for discharge.  

90 con- 

V a r i a t i o n s  i n  radiochemical  c h a r a c t e r i s t i c s  of wastes i n  storage- a r e  

i n d i c a t e d  by Appendix A. Occasional sha rp  v a r i a t i o n 8  in pH, a c t i v i t y  and vol- 

ume in s t o r a g e  i n d i c a t e  that t h e  c o n t e n t s  of v a r i o u s  tanks are a c c i d e n t a l l y .  

mixed during roL;hine ope re t ion  of s t o r a g e  f a c i l i t i e s .  

B. Labora tory  Dcve10,ment 

P r i o r  t o  any attempt t o  d e s i p  a f i e l d  u n i t  for  t r e a t m e n t  of t h i s  

waste  v a r i o u s  poss ib l e  methods of t r ea tmen t  were i n v e s t i g e t e d  i n  the l a b o r a t o r y .  

of r a d i o a c t i v e  s t ront ium and Robert F McCauley, e t  a l ,  r e p o r t  success fu l  r e s u l t s  

with lime-soda eoftening.  Gur l s b o r a t o r y  experiinentetion w i t h  these and other 

chemica l  coagula t ion  methods i n d i c e t e d  t h a t ,  wh i l e  high pe rcen tage  removals  

were e f f e c t e d ,  the q u a l i t y  of t h e  e f f l u e n t  would not  be s a t i s f a c t o r y  u n d e r  

e x i s t i n g  l o c d  cond i t ions  of d ischarge .  . 

Laboratory work was t h e n  d i r e c t e d  toward t h e  p o & b i l i t y  of u s i n g  ion 

exchange m a t e r i a l s ,  e i t h e r  a lone  o r  i n  con j u n c t i o n  with chemica l  p r e c i p i t a t i o n .  

Lauderdele  and h ~ n s ( ~ ) e t u d i e d  t r e a t m e n t  of  a so lu t ion  of mixed f i s s i o n  producte 

by an exchange unit c o n s i s t i n g  of s t e e l )  wool, c l a y ,  a c t i v a t e d  carbon a n d  a mixed 

bed of i on  exchange r e s i n s .  They r e p o r t e d  that t h e  quan t i ty  of so lu t ion  which 

could  be deconthminated was c o n t r o l l e d  by t h e  qu88tty of t he  raw waste and t h e  

d e p t h  of the r e s i n  column and was, w i t h i n  l i m i t s ,  independent of re te  of flow 

t h rough  t h e  column. They a l s o  r e p u r t e d  that  6ernovals b e f o r e  "exhaustion' of 

the  r e s i n  bed were n e a r l y  lOC$. In gene ra l ,  our  labora tory  work w i t h  r e s i n  

columns and t h e  s p e c i a l  waste under c o n s i d e r a t i o n  confirmed t h e s e  ccnclusione. 

However, we founc? t h a t ,  wi th  h i g h l y  r a d i o a c t i v e  samples of the waste, "near ly  

loo$"' removals were u n s a t i s f a c t o r y  under t h e  e x i s t i n g  c o n d i t i o n s  of d i scharge .  



( 5 )  

Ayers(')reported success fu l  removal of f i s s i o n  p r o d u c t s  from wastes 

produced at t he  Knolls Atomic Fower Laboratory by ion  exchange niethods. He 

stated t h a t  a two-bed u n i t  ( ca t ion  exchrnge followed by anion exchange) or 

a mixed r e s i n  bed gave decontamination f a c t o r s  of 10. In  most cases  a single 5 

' c a t i o n  exchenger was s a t i s f a c t o r y .  (j, exhsuat ion t h e  ion exchange material 

was t o  be removed and burned. 

Experimentation w i t h  v a r i o u s  combinations and t y p e s  of ion  exchange 

reskns developed t h e  fact  that a c a t i o n  exchange res in ,  in t he  ac id  cycle, 

would provide an e f f l u e n t  of s a t i 8 f a c t o r y  q u a l i t y ,  at l e a s t  i n  t rea tment  of 

a raw waste of reasonably low a c t i v i t y .  However, t h e  volume and qua l i ty  of 

waste t o  be t r e e t e d  precluded replacement of  r e s i n  on e x h a u s t i o n  as eoonomical ly  

i m p r a c t i c a l .  It was t h e r e f o r e  necessa ry  t o  develope s a t i s f a c t o r y  methods' of 

r e s i n  column regenera t ion  and t r ea tmen t  0% epent regenerant  i n  order t o  j u s t i f y  

a p l a n t  s c a l e  unit. 

A t y p i c a l  regenera t ion  s tudy  included p r e p a r a t i m  o f  a number of columns 

of' t h e  same t y p e  and volume of r e s i n ,  a p p l i c a t i o n  of e q u a l  volumes of  t h e  same 

waste t o  each, r e ~ e n s r a t i o n  of ekch c o l m  by a d i f f e r e n t  method and a p p l i c a t i o n  

of t h e  same waste t o  ebch coluan t o  exhaustion. A summary of # & r e s u l t s  of 

s e v e r a l  methods of r epene ra t ion  i s  shown in Table  111. I t  w i l l  be n o t e d  t h a t  

eorne methods of regenera t ion  a r e  much more e f f e c t i v e  t h a n  o t h e r s  and that no 

s i n g l e  Eethod is 100% e f f e c t i v e .  T h i s  would appear  t o  i n d i c a t e  p a d u a l  de te r -  

i o r a t i c m  of t h e  column i n  s e r v i c e  even with the bes t  a v a i l a b l e  method of 

r egene ra t ion .  Prel iminary work i n d i c a t e s  t h a t  t h i s  loss of capaci ty  d o e s  

occur ,  though a t  a r e l a t i v e l y  slow rate. It is believed t h a t  other methods 

of' r e g e n e r a t i o n  can be developed which w i l l  ex tend  t h e  u s e f u l  l i f e  of the 

resin. 

S a t i a f e c t o r y  t r ea tmnt  o f  spenU..regenerant demanded a nethod w h i c h  

would concen&&trate a maxim- amount of a c t i v i t y  i n  a minimum volume of 

sludge.  A very  l a rge  number o f  methods o f  chemical treatzient were tried. 

The rcost s a t i s f a c t o r y  method developed t o d a t e  is a two-stage procedure 
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d3U i n v o l v i n g  n e u t r a l i z a t i o n  wi th  I .  

r e ca rbona t ion  t o  a pH of' about and coagulat ion w i t h  

i 
I 

i 

The method produces a concen t r a t ed  sludge of 

r e l e t i v e l y  small  volume. 1 
As a r e s u l t  of  p r e l i d n a r y  l a b o r a t o r y  work it was decided that ion 

exchsnLe would provide a s a t i s f s c t o r y  nrethod of t r e a q c n t  o f  t h e  waste a n d  

a p l a n t  s c a l e  un i t  was d e s i p e d  and put i n  operat ion.  

EESIGII AND OPERATIGN OF PLANT - 
A- Desim. 

A flow dirgram of t h e  p l a n t  is shown i n  Fig. 1. E s s e n t i a l l y i t  c o n s i s t s  . 

o f  a rate of flow r e g u l a t o r  t o  c o n t r o l  Slow of weste pumped from a se l ec t ed  

s t o r a g e  t a n k ,  t h e  r e s i n  column and equipment f o r  r e g e n e r a t i o n  and t reatment  of 

spen t  regenerant .  A water meter hEs been i n e t a l l e d  on t h e  i n f l u e n t  line end 

water l e v e l  con t ro l l ed  inf l cen t  End e l f  luen t  so lenoid .  valves prevent d r a i n a g e  

or overflow of t h e  reain c o l m .  The c o l m  con ta ins  5 c u b i c  f e e t  of a c a t i o n  

exchange r e s i n  over e sand and p r v e l  support .  It i s  no r r r a l ly  operated at 

a r a t e  of &bout 2 or  3 ga l lons  per square  foot  per minute. InflLient end 

e f f l u e n t  sampling cocks have been provided. 

Regeneration equipment inc ludes  a s t a i n l e s s  s t e e l  tank f o r  nixture of  

r e g e n e r a n t  acid.  The r e g e n e r a t  is  pmped t o  tbe r e s i n  column by air p r e s s u r e  

. af ter  c l o s i n g  t h e  a c i d  i n l e t  valve.  A 150 e l l o n  s t a i n l e s s  s t e e l  tank, equipped 

w i t h  a motor dr iven mixer,  is provided f o r  t rea tment  of s p e n t  regenerant and 0 

some wash water ( i t s  capac i ty  is n o t  s u f f i c i e n t  f o r  t r e a t m e n t  of all  wash water 

andbexcess  i s  re turned  t o  one o f  t h e n s t o r a g e  t anks ) .  A f t e r  treatment and s e t t l i n g  
t he  waste 

s u p e r n e t a n t  l iquor  is siphoned out of the t rea tment  tank e n d  returned to a waste 

storage t a n k .  Wet s ludge i s  dra ined  t o  a small sludge h o l d i n g  tank. Final d i s -  

p o s a l  of t h e  sludge i s  expected t o  be vacuum f i l t r a t i o n  w i t h  b u r i a l  of f i l t e r  

cake i n  a dump provided for contarzinated s o l i d  mater ia ls .  
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c1 - 
The s to rage  f a c i l i t i e s  were designed t o  permit p r o g r e s a i v e  decay of 

s h o r t  h a l f - l i f e  r a d i o a c t i v e  eubs tances  i n  t h e  raw waste , w i t h  one tenk r e s e r v e d  

for e s s e n t i e l l y  complete Cecay of such substances pr ior  t o  d ischarge  o r  f u r t h e r  

t r e a t x e n t .  Shar? i m r e a s e s  i n  a c t i v i t y  i n d i c a t e  Rn inf lux  of r e l a t i v e l y  f r e s h  waste ,  

which defeats the purlsose of s t o r a g e  f a c i l i t i e s  snd s e r i o u s l y  alf'ecte t h e  e f f i c i ency  

o f  t h e  supplenea tary  ion  exchmge t r ea tmen t  unit. 

The opere t ing  r e s u l t s  s t r o n g l y  i r id ica te  t h e  n e c e s s i t y  f o r  r idd c o n t r o l  

o f  o p e r a t i o n  of s t c rage  f a c i l i t i e s  i n  colnbined t r e a t r e n t  p r o c e s s e s  of this Wpe. 

C. Operating Safe ty  

R i o a c t i v e  contaminat ion of the r e s i n  column and o t h e r  f a c i l i t i e s  is "s 

ia t ion  would pass t h e  

Although some of t h e  

s i g n i f i c a n t  Prom t h e  
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D. Operat ing Control .  

Cne of t h e  nos t  d i f f i c u l t  problems invo lved  in t r e a t m e n t  of t h i s  waste 

i s  t h e  develcpment of t e s t s  of e f f l u e n t  q u a l i t y  for  c o n t r o l  purposea, N e i t h e r  

. l a b o r s t o r y  work nor p l a n t  opera t ion  has i n d i c a t e d  a s i g n i f i c a n t  c o r r e l e t  i o n  

between pK.chage ,  o r  hardness  a n d  e c t i v i t y  "breakthrough' end f i n a l  e f f l u e n t  

q u a l i t y  f o r  d ischarge  purposes. In  most l a b o r a t o r y  expe r inen ta l  work the 

a c t i v i t y  "breakthrough" has appeered t o  accur  shortly befo re  t h e  hardness 

"brefikthro h." Eowever, e f f l u e n t  a c t i v i t y  has  not proved t o  ire, a t  l e a s t  under 

p re sen t  condi t ions ,  an adequate  c o n t r o l  t e s t  because of t h e  number and v a r i a b l e  
9 

propor t ions  of t h e  r a d i o e c t i o e  subs tances  t h e  g r o s s  hctivity may represent. 

Concent ra t ions  of t h e  most c r i t i c a l  e f f l u e n t  ccmponent, S r w ,  have been q u i t e  

v e r i a b l e ,  both in laboratory a n d  p l a n t  o ; je ra t ions ,  and have shown no c o n s i s t e n t  

c o r r e l e t i o n  wi th  MY r o u t i n e  c o n t r o l  t e s t .  #oat d i r e c t  asalyses f o r  sr9'&n cur- 

r e n t  use are d i f f i c u l t  and t i m e  consudng.  

Cur r e s e a r c h  l abora to ry  i s  developing m d  t e s t i n g  a modified p r o c e d u r e  

f o r  S rm determinat ion which appears  t o  proniisa cone ide rab le  saving in a n a l y t i c a l  

time wi thout  s a c r i f i c e  i n  accuracy. It i s  b e l i e v e d  that t h i s  t e s t ,  combined with 

c o n t r o l  of  s to rage  f a c i l i t i e s  t o  prevent  r a d i c a l  changes i n  waste q u a l i t y ,  w i l l  

permit more e a t i s f a c t o r y  c o n t r o l  of  t r ea tmen t  in the  f u t u r e .  

I 
! 
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CONCLUSIONS 

Plant  ope ra t ions ,  t oge the r  w i t h  p re l imina ry  and c o n c u r r e n t  l a b o r a t o r y  

experimentht ion,  appear t o  j u s t i f y  t h e  fo l lowing  conclusions:’  

I 

1. The p lan t  c&ion exchange column, under s a t i s f a c t o r y  o p e r a t i n g  

cond i t ions ,  can supp lemnt  s t o r a g e  i n  t r e a h e n t  o f  t h i s  waste to produce 

an e f f l u e n t  of  adequate  q u a l i t y  f o r  f i n a l  discharge.  

2. Rigid c o n t r o l  of s t o r a g e  f a c i l i t i e s  t o  permi t  mxirnum decay 

of s h o r t  h a l f - l i f e  rhd io i so topes  i n  t h e  waste is e s s e n t i a l  t o  e f f i c i e n t .  

opera t ion  of t h e  r e s i n  column. 

3. The r e s i n  cclumn can  be s a t i s f a c t o r i l y  regenereted f o r  

con t ihhe l  use al though present  i n f m m e t i o n  i n d i c a t e s  t h a t  there is 60me 

progress ive  loss i n  exchange capac i ty .  

4. Spent regenerant  can be conveniently t r e a t e d  t o  c o n c e n t r a t e  

r a d i o a c t i v i t y  i n  a r e l a t i v e l y  small volume of sludge. The wet s l u d g e  i a  

s a t i s f a c t o r i l y  condi t ioned f o r  f u r t h e r  reduct ion in volume by vacuum 

f i I t  r at ion. 

5. Plant  equipment becomes cont arcineted w i t h  s u b s t a n t i a l  

q u a n t i t i e s  of €anima r a d i a t i o n  which a p p e a s  t o  be due  t o  mixture of 

undecayed 3s140and La with o l d e r  s t o r e d  waste during routine ope r -  

a t i o n  of  s to rage  f a c i l i t i e s .  Radio logica l  hazard t o  personnel is re- 

duced by t h e  fact  t h a t  l i t t l e  ope ra t ing  t i m e  is  spent in t he  contam- 

i n a t e d  area. 

140 

6. Gperat ing c o n t r o l  i s  a d i f f i c u l t  p rob lem because no 

eimple con t ro l  t e s t  appeers  t o  c o r r e l a t e  with t h e  concen t r a t ion  of 

t h e  most c r i t i c a l  r a d i o a c t i v e  cozponent of t h e  e f f l u e n t ,  Sr 90 Con- 

raw 
k r o l  i s  f u r t h e r  complicated by s h a r p  changes inAwaa te  quality. 
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FU'fURB WORK 

Operat ion o f  t h e  p lan t  and concurren t  labora tory  w o r k  have brought  t o  ' '  

a t t e n t i o n  e e v e r s l  problems which d e a d  r e v i s i o n  of equiprtent , opera t ing  

methods o r  f u r t h e r  r e s e a r c h  and development. 

Plhnt oper a t  i ons have c l e a r  1 y demonst r k t  e d  that sat i sf ac tor  y o p e r a t i o n  

o f  s t o r a g e  f a c i l i t i e s  is b s s e n t i a l  t o  e f f i c i e n t  opera t ion  of t h e  ion exchange 

unit. Revision of equipuient and o p e r e t i n g  methods concerned w i t h  t r a n s f e r  of  

waste from one s t o r a g e  tank t o  t h e  o t h e r  w i l l  be necessa ry  t o  prevent r a d i c a l  

m 6  unpred ic t ab le  changes i n  raw waste t o  be t r e a t e d  by the ion exchange unit. . 

. Xnfornetion concerning loss of  exchange c a p a c i t y , w i t h  continued use 

and s u c c e s s i v e  reGeneret ione,  i s  incomplete.  Xork d i r e c t e d  toward development 

of more e f f i c i e n t  methods of r e g e n e r s t i o n  and accurhte  d e t e r n i n a t i o n  of cepac i ty  

losses should be Continued. 

Laboratory work i n d i c a t e s  t h a t  t he  method of' r e g e n e r a n t  t r ea tmen t  i n  cur-  

r e n t  u s e  i s  s a t i s f a c t o r y .  In  p l a t  p r r c t i c e  it has been somewhat lees e f f i c i e n t  

and unpred ic t ab le  i n  t h h t  r e l a t i v e  concen t r a t ion  of h c t i v i t y  i n  sludge end 
. .  

euperna ten t  l i q u o r  has been v a r i a b l e  without  apparent r e a s o n .  Rurther s t u d y  

d i r e c t e d  t o w a r d  s ecu r ing  more uniform r e s u l t s  from t r ea tmen t  w i l l  be cont inued .  

A s a t i s f a c t o r y  t e s t  f o r  c o n t r o l  of t rea tment  o f  this r a t h e r  u n u s u a l  waste, 
%his  
' combination of t rea tment  p r o c e e s e s , i s  no t  ava i l ab le  at present .  C u r r e n t  

e f f o r t  t o  develop a s impl i f i ed  procedure f o r  de te rmina t ion  of SrW w i l l  be con- 

t i n u e d  by our research labora tory .  
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OFFICE MEMORANDUM 

TO : T .  L. Shipnan, M.D., Health Division Leader DATE: January 13, 1958 

FROM : C. W. Christenson, Group Leader, 8-7 

SUBJECT: 

SYMBOL H-7 

WSTE TREAlPENT FACILITIk AT TA-35 

Reviewed/Lab Counsel 

Prellmlnary plans have been drawn f o r  additional waste treatment f a c i l i t i e s  
a t  TA-35. Briefly,  the  method W i l l  include chemical precipi ta t ion followed 
by two ion exchange columns i n  series.  
facilities a t  about $66,OOO. 
storage tanks fram TA-21to mi&= the  cost  of this plznt. 
probabili ty,  the  chemical treatment will be needed only  on rare occasions 
when t h e  wastes a r e  too I'hotlI t o  t r e a t  by ion  exchange. An addi t ional  
reason f o r  the chemical treatment i s  t o  provide a means f o r  removing 
plutoniumin the event t h i s  isotope becomes a major constituent of the 
wastes a t  t h i s  site. 
methods. Furthermore, the plant i s  large enough and is located so as t o  
provide treatment f o r  the low-level wastes which will be produced by the  
reactors  when they get i n to  operation. 
c a l l s  f o r  some $200,000 f o r  waste storage f o r  the  reactors.  It. is our 
fervent hope t h a t  with these f a c i l i t i e s  and with the experience gained 
between now and the  time of start-up of t h e  reactors t h a t  much, if not a l l ,  
of t h i s  storage can be saved. 

I should point out  t h a t  the wastes a t  the present time are  hot ter  by a 
f ac to r  of 100 than they were a t  the time the present plant was designed. 
A t  t h a t  time the  radioact ivi ty  l eve l  i n  the  wastes was such tha t  i t  was 
not deemed necessary t o  provide shielding. Later two inches of lead was 
i n s t a l l e d  around the  columns which helped considerably. Now, however, 
background readings of up t o  500 m/hr a re  not unusual and it is  extremely 
d i f f i c u l t  t o  operate and maintain the equipnent. I n  addition t o  this, the  
volume of wastes produced has increased considerably. As I pointed out i n  
my memo t o  DeanMeyer of December 10, 1957, the  present s i tuat ion is unusual 
but I cannot help fee l ing  tha t  it will happen again and the present emergency 
methods of treatment cannot be continued indefini te ly .  Under present condi- 
t ions  we are not able  t o  meet drinldng water tolerances, however, we are  
removing well over 95% of the  radiostrontium and f e e l  t h a t  i f  the dilution 
by r a i n f a l l  i s  considered, t he  annual average will not exceed the tolerances 
as set up i n  Handbook 52. 

ENG2 estimates the  cost  of these 
It is  planned t o  use two abandoned water 

In  a l l  

Plutonium i s  not amenable t o  treatment by ion exchange 

You wlU r e c a l l  t h a t  future planning 

. 

O f  equal importance is protection of personnel. As I pointed aut i n  my 
memo of December 10, 1957, four of our people were approaching the total 
allowable dosage f o r  the year. It turns out t h a t  the excessive dosages 
were .01, 0.95, 0.18, and 0.16 rem. Others i n  the p u p  received 2.75, 
2.95, and 1.31 rem. Most of this exposure occurred during the last two 



T. L. Shipnan, N.D. - 2 -  

months ofthe year. The proposed f a c i l i t i e s  w l l l  be built underground t o  
provide maximum protection and operation is planned so as  t o  minimiee exposure 
of personnel. The s iee  of the proposed plant is such t h a t  operating time w i l l  
be a small proportion of the time needed a t  present. 

I have discussed this at  sane length with both Dean Meyer and Bill Kennedy 
an6 they are in full accord with the proposal. . 

CC: Dean Meyer, H-l 
Bill Kennedy, H-6 
€I-7 F i l e  

i 
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The operation of the waih treatment facil it ies haa been sefioualy'aurtallad 
recently becauee the feed pumg t o  the res%n column loeer'-pzdnm freqwntly. 
Eve- effofi, has been nkde to'  improve operatha of t N a  &. &&ding hiatal- 
latlon of foot valves on thb suotion Uas to  the pwsp and dkhou& IO.EW i8prove- 
ment ha$ been noted, the situatloa he4 eteadily worsened.' l'he inability of tihe 
pymp t o  pdme itse'ii is due i n  part to the nature of -the hekalh%don as well 
&a tho l a r b  amount of deteSgent 1n"the wastea which tend t o  build up soap suds 
and hinder the priming feature of tha pump, 

could quite easily be hstaI3ed aad t i e d  into the presien€'Uae to &he redn 
column and the other pups could .be pab i n  at 6. latar date. I[ feel tbat it all 
not be necessary to  specify speciSl corrosion-resistant materiala since uq h o p  

' 

Original Sign& by 
C. W. CHRISTENSON 

c. w. ctrmus(Paars0rr 
ciro~p Leader, ll-7 
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5-28-54 

TO: DEAN EXYER 

FROIC: Jack H. Aeby and Tany Garcia 

@;uo 

S'iTBJECT: Nore digging in canon Liortandad. 

Ueasured 5y pocket pedmeter, while follow'ing the  wanderings of the  . 
stream, it was found tha t  t he  f i r s t  hole we dug was approxinately 200 3 
from the backside of the  fence. I n  our previous digging$ we never stri 
water,  .but t h i s  time we struck water a t  about 30 inches and hit rock- 
bottom z t  about 37.5 inches. We took a sample from t h e  bottom of the  
hole ,  which of course had t o  be brought up through the  water, which by 
t h i s  t ine had r i s en  t o  a depth of about 12 inches. A l s o  we found out 
later t h a t  t h i s  wi?s highly contaminated water t h z t  had been dumped the 
day before inadvertant ly 2r.d dge. . Vie a r e  not sure 

-&-t he-acc-uzze,pa€&Wb--sa-m-p& f t r l j s -  .tt d oes seem 
. i n  l i ne  with our other r e su l t  m / g  . 'This then would 
be the  bottom most sample and. should be added t o  t h e  other s e r i e s .  It 
was of hard c lay  and consisted of zbout 8 2 inch layer j u s t  above the 
rock bottom. 

The second hole we dug was about 550 yds. from t h e  fence, jaSt 50 yds.. 
before t h e  Ten-site stream joins  the main stream coming f r o n  t h e  canon 
betxeen t h s  contaminated dump and Ten-site mesa. At t h i s  p o i n t  we were 
a b l e  t o d i g  2ovm only about 12 inches,l before s t r i c k i n g  a rock bottom. 
Again,  j u s t  above the  r0d.k bottom ivas a layer of d a y ,  from which we t o t  
a sample. Th i s  sample,  #11 reads 770.3 c/m/g, arid was taken about 10 ir 
down. ' Sagple #12, a t  a depth of 5 inches, read 419 c/m/g and a surface 
sample read 193.2 c/ rJg.  The surface was sand and the  5 inch sac?plF 
a mixture of hEmas and sand. 

. The y;ater which was dumped came from tank T-4 on which t7e have several  
samples, and the water samples tha t  we took f r o m  our hole agree with  the 
f indings on the T-4 saaples. 
h a l f l i f e  s tucies  are 'being continued on the sanples of water taken i n  
t h e  canon. Present r e s u l t s  seem t o  confirn the  suspis ion of r a the r  lone 
h a l d l i f e  rnatekial being present , approaching soue conbination or" the  
h a l f l i v e s  of S r  89 and 90. 

We followed the main s t rean down toward the r i o  Grar,de f o r  about 1 n i l e  
only t o  discouver t h a t  f o r  a l l  of t h i s  distance. t h e  stream t r ave l s  over 
rock .  A l s o  there i s  EO evidence t h a t  t h e  water enter ing this m i n  strea 
comes from the Ten-site strean?. And it would appear, tha t  unless sudder 
and rapid runoff occurs, t o  carry surface contamination in to  t h e  main 
strean, that a l l  the  contamination from Ten-site d u p i n g  is trapped Lr 
the  . s o i l  before it r-;.aches the  main stream about 600 yds from-the fence, 

It seens then, that i n  the l i g h t  o f  t h e  future r e a c t o r  progran, and the 
goss ib l9  necessity of fencing i n  most. of this area,  that  a s;rrdll azomt 
of hu!.ldozer work, t o  s t o p  surface contamination entering t h e  main streg 
during heavy runoff, would be cansiderably cheeper than the present Fro- 
posed s imp.  

T-4 contaimd very old material and 

Jack VI. Aeby 
-yony H. Garcia 
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ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
TO : T. L. Shipman, M.D., Health bv l s ion  Leader DATE: December U, 1957 . .  

Reviewed/Lab Counsel 
Pubtidy Releasable Meyer, Group Leader, H-1 

OEREXF'GSUIES' - W E  DiSPOSAL PERSONNEL, H-7 
.~ 

I 

I 
I 

The attached memo covers the  radiation expoeure problem at Ten Slte. 
I agree w i t h  paragraphs two and three, W. Christenson has been extremely 

I would l ike  t o  extend the permissible yearly exposure for the group 
beyond 3 rem. 
When the  report of the National Acadw of Sciences was wde public Last 
year we UnorficIaUy began a can;palgn to reduce Los Alemoa exposures from 

years and is based on NBS Handbook 59. 

I 
!A -- coaperative in trging t o  maintain the yearJy exposure of his men to 5 rem. --. 

The 3 rem limit as yet  I s  not an offllciaL A.E.C. directive. 

i 
I the ;U rem per year which has been the worldng Leves.at Los Alamos for 
I 

I 

I 

I 

The exposure 

Nanle - 

record of the rour men is  as ~oUowsr 

Exposure 
Accumulated Suowabls 
in 4th Quarter Eqosure 

Based on 1957 up to 
12-6-57 5 ( N-18) 

Based on the above exposure record I propose that YB aLLaw the four 
men to  receive up to 3.9 rem for the wt calendar quarter of l957. This 
w0ul.d a U w  them to exceed 3 rem Tor the year, but we w0U.d attempt to 
keep at or belou the 1 rem proposed by ma Chrhtenson. 
would still keep the individual yearly exposure of tne group to less than 
50% of the Uowable eqposure used by the hboratorg last year. 

This actension 

DIlM:pay 
cc: shipman (2) 

Christenson 
Buckland 
R u e  

Dean D. Mqer 
Group .Leader, H-1 

. _ _  



ReviewedLab Counsel 
Publicly Re easable 

6/33 
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Original Signed' by 
C. W. CHRISTENSON 
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OPERATIONS SUMMARY 

Monthly or *Weighted Averages TA-21, DPW Plant 

. \  

:> :*: 
I t  &;A 1952 - 1961 

5&€ ATfA d&%XZ', .r - 
YEAR 1960 1959 1958 1957 1956 1955 1954 1953 1952 

102i4d 113.9d 92.0J 

191.'2/ 208.0J 221.0J 

140.3J 

392,7 

103.0J 78.5d 89.3/ 

317.0J 241a5Jc F6"K 
.- -I -- 

90,Q * ' 218,-; 187. 
60 116 73 

1440 18 90 2560 
1540p 2750J er %7'%9 
59 97 93 

.-. ?.e 

Hours of Operation 
3 Total Flow x 10 

Gross a (c/m/l): 
Inf.* '9" 
Eff .* 

Decontam. Factor* 
Inf. Pu (a) 
Eff. Pu (c/m/l)* 
Raffinate: 
Gal. 
Equiv. Pu (Mg) 

Fluoride : 

-- -- -- 
6 26: .236: lb9 
310 114 64 

2440' 3140 3 230 
6763# 2711d 1995y . 
223 98.8 62 

-- -- 
421 58.2 , -  

52 35 --. 

3340 1950 -- 
7704" i B+-- 
79 '-35 - I -' 

58.5. 
. 65 
900 
1240'' 
65 

-- -- -I 

338 220 1420 
28,668 1461 840 

-- -- -- 
28 1 552 860 
222 5 23 137 

-- 0- .I 

1010 864 1010 
280 186 261 
-- -- -- 
750 7 90 705 
94 407 120 

-- . -- . 

Gal. 
pu (W 

Distillate: 
Gal. 

(Mg) u23 5 

Total Equiv. Pu 
to Plant  (Mg) 35,652' 4712 3170 

133 130 256 
1460 7704 

I -- -- 
1970 3050 3440 

-- I- Dewatered Sludge) 
5-Buried (cu . f t . ) ~ _.... 

Vol. Reduc. Factor* 
241. Batch h e r  . 



Annual Totals OPERATIONS SUMMARY - TA-21 (DPW PIhNT) * Weighted Averages 1952 - 1961 
I .  

** Included 1.141 gms Pu23 h5gg A;rTACh'ED &%5 
I YEAR .1960 1959 1958 1957 1956 1955 1954 1953 1952 

1228 . 5 1367 . 2 

2294 . 1 2496.4 
1104.2 1683.4 

2658.8 4712.9 
1242.1 

3801.1 
943.2 

2894.5 
1070.3 
3226.8 

2032.4 
4043 . 6 

2062.6 
2683 . 0 

: Hours of Operation 
Total F low 10 
Gross a (c/m/l): 

3 
I 

1nf . t  
Eff e *  

Decontam. Factor* 
Inf. Pu (Mg) 

I 

626 ' 236 ' .@ 

310 114 
2440 3140 

81,159 32,532 
223 98.8 

i 
163. 58.5 . . 

64 65 
3230 900 

. 62 65 
23 , 949 14 , 883 

218 . 0 g.: 
116 

18 90 
33,004 

97 . 

r. 

187. !: ' 

73 
2560 

33 , 520 
93 

421:- - ' 
52 

3340 
92,378 

79 

9 0 . 0 .  f : : 

60 
1440 

18,490 
. 59 

58.2, .: ~ 

35 - I 
1950 - 
8781 

35 - 
Raffinate: 

Gal. 17,018 15,086 
10,069.7 5177 

12,156 
3351 

10,375 . 

1114 
12,111 
' 2872.3 

4060 263 9 
344,010** 17,533 Equiv. Pu (Mg) 

Gal. 

I Fluoride: 

pu (sag) 
D i s t i l l a t e :  

3370 6620 
2660 6276 

10,323 7537 
1642 973 

9052 
1118 

9495 
243 7 

8485 
1443.5 

-- 
-I 

-0 

-0 

12,490 -- -I -- -0. 

-- 
-0 

18,565 -- 
427,829 56 , 541 

-- 
36,555 

-I -- 
38,017 21,030 

-- 
37,836 -- I 8781 , 92,378 

Dewatered Sludge 

V o l  . Reduc. Fact . * 200 282 150 1 98 
241 . Batch Amer  . 

1 . . Buried ( c u . f t )  . 1598 1585 3066 3167 264. * -- -- -- - -- 
-- I- -- -- 

10,828 -- -- -- -- -- -I 0- 90 Gal. 



Annual Totals OPERATIONS SUMMARY - TA-21 (DPW PLANT) 
1952 - 1961 * Weighted Averages 

biz5 ** Included 1.141 g 

1960 1959 1958 1957 1956 1955 

1228 . 5 1367 . 2 1104 . 2 a683 . 4 1242.1 943 . 2 

2294.1 2496.4 2658.8 4712.9 3801.1 2894.5 

;26: 236 ' ' 163. 5 8 . 5  . ' 90.0.. c . : :  " 218.0 <.i 

2440 3140 3230 900 1440 . 1890 
I 
';1,159 32,532 23,949 14,883 18,490 33,004 

223 '98 . a 62  65 59 ' 97 

- -  310 114 64 65 60 116 35 - 
12,111 -I -- 
' 2872.3 -- -0 

4060 263 9 1 7 , 0 1 8 ,  15,086 12,156 
:4,010** 17,533 10,069.7 5177 3351 

33 70 6620 10,323 . 7537 9495 8485 -0 -0 

2660 243 7 1443.5 -I -- 
!# 490 -0 -0 -I -- -0 -0 

i, 565 00 -- -- I- 0- 

',829 36,555 37,836 92,378 8781 
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Year 

19 45 
46 
47 
48 

- 49 
50 
51 
52 
53 
54 

- 

' VOLUMES OF WASTES DISCHARGED 
TO AREA T ABSORPTION BEDS 

( i n  cubic meters) 

From DPE From DPW 

0 3' 000 (est) 
0 4 000 (est) 
0 5 000 (est) 
0 6 0 0 0  (est) 

.- . --- -5- 9-71 
0 10 030 
0 13 600 
0 5 400 
0 822 
0 206 

55 0 1 389 
56 0 1 970 
57 0 1 587 
58 - 0  657 
59 0 731 
60 0 750 
61 0 117 

Year From DPE From DPW 

1966 4 355 0 
1967 666 0 .  

68 0 0 
69 0 0 .  

- 1 0  - -  -0 

71 0 0 
72 0 0 
73 0 0 

62 0 51 
63 0 2 30 
64 0 98 
65 2 492 137. 
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FIGURE 2 
DISPOSAL SYSTEM FOR LIQUID RAOIOACTIVE 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 875- 

. OFFICE MEMORANDUM 
TO : C. W.  Christenson, H-,7 DATE: A p r i l  11, 1974 

Via : LaMar Johnson, H-8&& 

FROM : Kei th  Schiager,  H-8 

SUBJECT : USE OF AREA T FOR RADIOACTIVE WASTE DISPOSAL/STOWGE . 

SYMeQL : H8WM174 

.', . 
, .  

Concern has been expressed by H-8 s taff  members over the 
proposed use of  Area T f o r  sub - su r face  i n t e r i m  s t o r a g e  of  
DP-257 cement p a s t e  waste.  In  p a r t i c u l a r ,  t he  a d v i s a b i l i t y  
o f  d ig  g ing a waste-- s I: o r  age-p-i ti-wnxrth-o%----- 
seepage basins  1 and 3 i s  ques t ioned  based upon p a s t  radio-  
l o g i c a l  non i to r ing  d a t a . f r o m  t h e  a r e a ,  coupled w i t h  an  o v e r -  
a l l  l a c k  of r ecen t  (pos t  1 9 6 0 )  d e t a i l e d  informat ion  on 
contaminat ion a l r eady  i n  t h e  t u f f ,  movements o f  contamina- 
t i o n  and  water through t h e  t u f f  i n  t h e  a r e a ,  and  drainage 
p a t t e r n s  i n  and around t h e  a rea .  Therefore ,  a l t h o u g h  the 
funding  f o r  t h e  p r o j e c t  now has been made a v a i l a b l e ,  we 
r e q u e s t  t h a t  work on t h e  d igging  o f  t h e  s t o r a g e  p i t  b e  . 
de layed  u n t i l  t he  necessary  i n v e s t i g a t i o n s  can b e  c a r r i e d  
o u t  t o  determine a r e a  s u i t a b i l i t y  and t o  ' i d e n t i f y  needed 
a r e a  improvements. 

_ .  

P r i o r  t o  i n i t i a t i n g  any p i t  c o n s t r u c t i o n  a c t i v i t i e s  in  
Area T ,  t he  following s p e c i f i c  t a s k s  should be c a r r i e d  o u t ,  
documented, and' t he  r e s u l t s  reviewed. 

a .  

b. 

C. 

I n  

D r i l l i n g  o f  auger t e s t  h o l e s  (8  a r e  sugges t ed  i n  the 
a rea ,  with a minimum a n a l y s i s  of  t h e  a u g e r  samples 
f o r  g r o s s  a lpha and beta-gamma a c t i v i t i e s )  i s  neces- 
s a ry  t o  determine what i n i t i a l  problems may be  en- 
countered i n  t h e  p i t  d igging  opera t ion ,  and t o  . 
at tempt  t o  map any movement of r a d i o n u c l i d e s .  

Analysis of  sthe auger  samples t o  determine t h e  
s o i l  chemistry and l i t h o l o g y  of  t h e  a r e a  is con- 
s i d e r e d  necessary t o  determine water  and r a d i o -  
nuc l ide  movement p a t t e r n s  i n  t h e  t u f f  i n  t h i s  area. 

Detai led contour mapping t o  determine d r a i n a g e  
Dat terns  i n t o  and through t h e  a r e a  i s  e s s e n t i a l  
Gince t h e  proposed s t o r a g e  p i t  i s  d i r e c t l y  between, 
and s o  c lose  t o ,  t h e  h i g h l y  contaminated seepage 
a r e a s .  A l t e r a t i o n s  o f  d ra inage  p a t t e r n s  i n  A r e a  T 
w i l l  probably be necessary  even i f  the s t o r a g e  p i t  
is not  dug. 

essence,  i t  is f e l t  t h a t  t h e r e  i s  not s u f f i c i e n t  
! documented information about Area T t o  a l low a n a l y s i s  a t ,  

t h i s  t i m e  of t h e  consequences and p o s s i b l e  problems t h a t  
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TO 

FROM 

e ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
Lo8 A U Y 0 8 .  NEW M E X I C O  

OFFICE MEMORANDUM 
: T. L. shipman, M.D. DATE: A p r i l  17, 1964 

Health Division Leader 

: C. R. Wherritt, ENG-1 

This is i n  reply t o  your l e t t e r  t o  N. E. Bradbury through John Bolton 
dated March 27, 1964, subJect Waste Disposal - DP Site .  We have made 
a preliminsry engineering study of the problem of radioactive waste 
disposal-a%- DP- and hXv5 ZTEl.UEfC& . t ~ ~ t ~ r ~ e ~ ~ t ~ r ~ - l ~ ~ w ~ i ~  you 
suggested i n  your memorandum. 

- _  - 

It has been decided by the  Director's Office t o  postpone t h i s  project 
t o  FY 67. 
ing study and make a b e t t e r  evaluation of the  problem. 

This will give addi t ional  time t o  do a more detai led engineer- 

A t t a d e d  t o  t h i s  memo is a report  prepared by L. F. Budge, ENG-1, 
which gives the r e su l t s  of our preliminary investigation. Some time 
l a t e r  t h i s  year w e  w i l l  re turn to t h i s  project and prepare It fo r  sub- 
mission in the  FT 67 budget program. 

CRW : dd 
Enclosure: As noted. 
cc : N. E. Bradbury, DIR,  w/encl. 

John Bolton, ENG-DO, w/encl. 
Eric Fowler, €I-7, w/encl. 
Dean Meyer, H-1, w/encl. 
L. J. File 
F i l e  

C. R. Wherritt 



TO 

LOS A U M O S  SCIENTIFIC LAGORATORY 
UNIVERSITY OF CALIFORNLA 0 LO8 ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
: C. R. Wherr’rtt, Eh’G-1 DATE: Apri l  16, 1964 

-0 

FROM : L. F. Budge; ENC-1 

SU6JECT: COhTfMNATED IJASTE DISPOSAL - DP-SITE 

Three methods for providing for t h e  increase of contaminated waste 
eff luent  a t  DP-Site (TA-21), es cutlined i n  a l e t t e r  from H-Division, 
were: 

__ . 1 - %3!Ed..-exis%m- p l a n t  
2. 
3. 

Funp the  w E s t e  from DP-Site t o  TA-50 
Construct a new vas te  t rea tzent  p l an t  a t  DP-Site.- 

n e s e  three proposals were hves t iga t ed  i n  sone d e t a i l  and cost  com- 
parisons were made f o r  (2) and (3). 

Expand Existing Plent  

This f a c i l i t y ,  ES pointed oat i n  the  H-Division l e t t e r ,  i s  a hodgepodge 
of-previozs eeclitions, snd it woxld be extremely swkverd t o  acid t o  t h i s  
f a c i l i t y  i n  any r a t ima l  rzncer. 
be feasible .  

This proposal w a s  deternined not t o  

Pipe Line frm DP-Site t o  TA-50 - Prelinina-y Zst inate  Cost - $616,600 

A pipeline from E?-Site (TA-2?) t o  the TA-50 disposal plant  involves 
several  consideretions besides the  pipeline. 

1. Tie enericiux wzste cmnot be pc..Fed with t h e  reguler waste 
and therefore  vould require  a separate  l i ne .  
oppxed t o  hauling the  a e r i c i u m  by tank truck. . 

H-1  i s  very nuch 

2. Xeutralization tanks and equipment are required a t  DP-Site 
8s t h e  waste pH var ies  widely. 
s t i r r e r s  and w i l l  have t o  be  buried. 

Tiere a r e  th ree  sources of highly radioact ive waste a t  DP-Site 
t h a t  require  three  buried s t a in l e s s  s t e e l  holding tanks; two 
5OO-gsllon t d s  and one 1000-gallon tank, 
eff luents  cza vary widely and separate  tanks are required t o  
prevent s k d g e  forming. Ti;.::’s weste w i l l  be nsetered in to  the 
n o m 1  w a s t e  t o  provide dilution. 

A p u p  s t e t i o n  a t  DP-Site of approximately 500 square f e e t  w i l l  
be require6 f o r  the  pumps, chemical storage tanks, chexiical 
feeders, e tc .  

These tanks w i l l  require 

I 

3. 

The pH of these 
.. 

4.  
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ENG- 1 - 918 -2- Apr i l  16, 1964 

5. An m c i c i L T  d i s p x a l  f z c i l i t y  or' ETiroximately 2,800 square 
f e e t  w i l l  hsve t o  be b u i l t  a t  Tk-50. 

6 .  'Tie rav effluent hoXinq t m k  c:=?acity z t  TA-50 w i l l  have' to 
be iscreased by ep2roxinately 50,000 gallons. 

7. One additions1 7eYson w i l l  be required a t  TA-50, en operator 
helper, t o  keep up with the  fncreesed load on t h e  plant. 

New Faci l i ty  zt 2?-Site ("A-21) - F'relinicsry Es t ima te  Cost  - $552,850 

A nc.r t reatnent  p lan t  a t  D?-Site t o  provide treatment f o r  all DP-Site 
wsste w i l l  requlre  a f s c i l i t y  of ap2roxirately 7500 squsre f e e t  gross. 
This. -would-include : - . .. 

1. RmericFm treatment f a c i l i t i e s  
2. Raw eff luent  End t reatee eff luezt  holding tanks 
3. 
4. Cfieriical treatment f a c i l i t i e s  
5. Flocculztor and se t t l i ng  tank. 
6. 

Tnree extra-hot waste holding tariks 

Kiscellhneous equipent  reqi5red f o r  oTeration of the plant. 

Reccmendztions 

For cost  recsons as well  as f c r  eff:c:.ent operation of t he  waste d i s -  

LF'B:dd 
cc : F i l e  

LFB F i l e  
L. J. F i l e  

a 

. 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
Lo9 ALAMOS. NEW M E X I C O  , I  

. A  

OFFICE MEMORANDUM 
TO : Charles A. byno lda ,  Group Leader, E m 4  DATE: Augu8t 1, 

. -  

E-7 requests the  i n s t a l l a t i o n  of remote control vrlrea on 
the final l i n e s  a t  the DP West waste trertamnt plrrrt be 
lnvee t igated 

Lud Emel i tp  l e  suggested as a 60urce of information 80 to 
type of valve and other per,tineat d e t a i l e .  

EBlr: lbg 

cc: L. A. h e l i t y ,  E-?%- 
Bile (2) 

I .  

. . 



LOS ALAMOS SCIENTIFIC LABORATORY 
A UNIVERSITY OF CALIFORNIA 

TO 

FROM : 

SUBJECT: 

SYMBOL : 

LO8 ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
Jm B. Weldon, Group Leader, E110-2 DATE: February 25, 1964 

Eric B. Fowler, A c t i n g  Orotap Leader, 8-7 

DESXO11 OF TAWP COVE= - EFFLUXNT BOLD1110 TAIIXS 

n-7 

I t  is requesteh that  steel covers be designed for the effluent 
holding tanka DW-113 and DW-113 north of Building DPV-35, 
TA-21. The tanks are contcuainated.on the interior surfacea 
and o f t e n  stand empty, permitting alpha a c t i v i t y  to become 
airborne. The tanks had previously been covered ri'th vood 
which deteriorated; the wood ram removed to the hot dump. 

Covers for the twelve (12) foot diameter tarrkm wrmt.be 
capable of supporting several men and should be provided 
w i t h  a 3' x 3' opening over the float tube and a 3' x 2' 
opening a t  the opposite side of the tank. Covers for 
openings should be of aluminum conetruction. 
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I B I L L  O F  M A T E R I A L  

PART NUMBER 
NUMBER REOD. 

DESCRIPTION P~~ 

OPERATION: 

c 

P 

LEGEND: 

0 VALVE OPEN 

a VALVE CLOSED 

POSITION CHANGE AUTOMATIC 

POSITION CHANGE MANUAL 

3 -1 
* F[ 
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DPW SLUDGE FILTRATION 
SCHEMATIC ISOMETRIC PIPING DETAIL: 

NO 5C4LC 

. 
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D A ~ g  CIIANGLD CHANGED ITEM WAS 81 REV. 
LET. 

(] 

- 
Ct I ICKE 

81 

@-, 
'-1 

r a  

L 

FILTER CONTROL BOARD . 

TITLE: 

1 N C 1 1  1111  P A R l  NO, I DRAWING NO. 
Nla 10. 
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Item 

1 

2 

3 -. 

4 

5 

6 

7 

8 

9 

10 

- 

11 

BASIC DATA 
TA-45 PLANT 

Index 

Description 

S c r e e n  Chamber and Weir Box 

Neutralization B a s i n  

-- Raw fIoldi-ng-Tanks - 

F l o c c u l  ators 

S e t t l i n g  Tanks 

F i l t e r s  

E f f l u e n t  Holding Tanks 

Wash Water B a s i n  . 

Sludge  Holding Tank 

TA-3 Equipment: 

A. N e u t r a l i z a t i o n  Tank 

8 .  S t o r a g e  Tank 

S i g n i f i c a n t  Man Holes 

, 



1 .  Screen Chamber: 

Dimens ions  of Flume 

Depth - 2'10'' 
Width - 1'6" 

Length  

Wall t o  
Wall t o  
Wall to  

- -. 

I n l e t  Weir 

b a s e  of s c r e e n  2'6" 

E l e v a t i o n s  

Top of Flume 3 7 . 5 0  
8" I n f l u e n t  (Inv)  3 5 . 1 7  

Bottom of Flume 3 4 . 6 7  
6" E f f l u e n t  (Inv)  3 4 . 6 7  

top of s c r e e n  4 '0"  
weir 9' 6" 

Total 13' 3" 
- - - - . - - - --.-. -- 

6" 90° V-notch, 1/4" S . S .  

T o t a l  w idth  of p l a t e  - 1'6" 
T o t a l  depth  of p l .a te  - 1'2" 

B o t t o m  of n o t c h ,  E l .  3 5 . 3 5  
Top of n o t c h ,  E l .  3 5 . 8 5  



2. N e u t r a l i z a t i o n  Basin (1): 
(Pr imary  Mixing Basin) 

Dimensions 

5.0' x 5.0 '  x 10.25' 
* 

E f f e c t i v e  Capacity* 

Cu. Ft. Gals. 

E l e v a t i o n s  

Top of g r a t i n g  37.50 
Eff . l i n e  t o  Holding Tank(1nv) 34.25 

6" I n l e t  &** 34.92 
B o t t o m  of Tank 24.00 

*Based on depth 
**The i n l e t  e l l s  

Re ten t ion  Times 

from overflow t o  hold ing  t a n k s  t o  tank bot tom.  
down to w i t h i n  14" of t h e  t a n k  bottom. 

- F l o w  Rate 
(GPM) 

. 10 

15 
20 

2 5  
30 
35 

4 0  

4 5  

50 
55 
60 

R e t .  T ime 
(Min.) 

192  
128 

96 
77 

64 

55 
48 

43 

38 
35 
32 

F l o w  Rate 
(GPM) 

65 
70 

75  

80 

85 
90 

95 
100 
105 
110 
115 

Ret. Time 
(Yin. ) 

30 
27 
25 
24 
23 
21 
20 

19 
18 
17 
17 



@ 3. Raw H o l d i n g  Tanks .(2): 

Dimensions 

Tank #1 (N.E.) Top-  of S h e a t h i n g  37:06 

T o t a l  C a p a c i t y  E l e v a t i o n s  
(Gals) (Cu . Ft . ) (Apply t o  Both Tanks) 

1,320 9,850 
* 

Tank-14.0' x14.0' x6.75 
Sump-14 .O'x14 .O'x6.75 3,300 440 

3- 
T o t a l  13,150 1 ,760  

Tank #2 (N.E.1  

35.75 B o t t o m  of S h e a t h i n g  

Over f l o w  34.50 
Top of Sump 27.75 

B o t t o m  of Sump 21.00 
R.F. Pump S u c t .  28.00 

Tank-Same_Dimensio.ns-- .__ _ _ _ _ _  _ _  _...__. __  I n l e L L i n e - ( I n v )  34.25 

D r a i n  23.50 
x 3  29,550 3,960 

Sumps- Same D i m e n s i o n s  9,900 1,320 

T o t a l  39 ,450  5,280 
x 3  

T o t a l  Cap.  (Both Tanks)  52 ,600  7,040 

Effective Capac i ty  ( G a l s )  - Tank #1 Tank $2 T o t a l  
(Pump Suc t .  t o  Overf low) 9,450 28 ,600  3 8 , 0 5 0  

C a p a c i t y  per Feet - 1,460 4 ,380  5,840 

Refe rence  Dwg. SFA-EP-1/9, S h e e t  9 of 26 

... 



I 0 4.  F l o c c u l a t o r s  (2): 

Dimens i o n s  

5.0' x 5.0'  x 11.0' ( ea . )  

E leva t ions  

Top of g r a t i n g  37.50 
3" I n l e t  L 36.00 

** * 
E f f e c t i v e  Capaci ty  E f f .  Line: 
Cum Ft. Gal's Top t 35.00 
275 ea. 2,060 ea. B o t t o m  25.00 

Tank B o t t o m  24 . 00 

*Based on depth  from overf low to s e t t l i n g  t anks  t o  bottom of 

.. __ - --. - -- - --- - . . _-. __-.-. 

mixing bas ins .  

**Ef f luen t  l i n e  e l l s  down t o  12" off bottom of t anks .  

Reten t ion  Times:  

Flow 
Rate 
(GPM) 

50 
55 
60 
65 
70 

75 
80 
85 
90 

95 
100 

Retent ion (Mins .) 
One Tank*** Bo th  Tanks**** 

4 1  

37 

34 
32 

29 

27 
26 
24 

23 
22 
21 

8 2  
75 
69 
63 
59 
55 
51 
48 
46 
43  

4 1  

***Independent or series o p e r a t i o n .  
****Par a l l  e l  ope ra t ion .  

Flow 
Rate 
(GPM) 

105 
110 
115 
120 
125 
130 
135 
140 

145 
150 
155 

Retention (Mins.) 
One Tank*** Both Tanks***$ 

20 

19 
18 
17 
16 
16 
15 
15 
14 
1 4  
13 

39 
37 
36 
34  
33 
32 
30 
29 

28 
27 
27 



5 .  S e t t l i n g  Tanks (2) :  

Dimensions 
0 

Tanks (2) 22.0' x 9.0' x 8.0' 
Sumps (4) 11.0' x 9.0' x 5.0" 
3 

Capaci ty  (Ea.) 

Cu. Ft. G a l s .  

1,590 11,800 (Tanks) 
1 , 230 (Sumps) - ----- --- 1 6 4  ---_ 

. *  
E f f e c t i v e  S e t t l i n g  Volume 

One Tank Both Tanks 
Cu .F t .  G a l s .  Cu.Ft .  G a l s .  

1 ,590  11,800 3,180 23,600 

,* * T o t a l  Sludge Storage  

One Tank Both Tanks 
CU.Ft. G a l s .  Cu.Ft. G a l s .  

0 
3 28 2,460 656 4 , 920 

E l e v a t i o n s  

O p e r a t i n g  Room Floor 37 . 50 

Tank O v e r f l o w  ( h v )  36.25 
Scum Baf f l e :  

TOP 35.92 
Bottom 34.92 

Weir Crest 35.50 
F i l t e r  I n f .  33.44 

TKpX'f-Siiips 27.50 
-- _ -  

B o t t o m  of Sumps 22.50 

Sludge  L i n e s  f r o m  Sumps 21.50 

*Based on depth  from w e i r  crest t o  t o p  of sumps. 
**Based on t o t a l  sump volume. 

Re ten t ion  T i m e s :  

F1 ow 
Rate 
(GPM) 

50 
60 
70 
80 
90 

100 
110 

Re ten t ion  
One Tank Both Tanks 

Min. Hrs. Min. Hrs. 
236 3.9 470 7 .8  
197 3.3 392 6.5 
170 2.8 336 5.6 
148 2.5 296 4 . 9  
132 2.2 262 4.4 
118 2.0 236 3.9 
108 1.8 214 3.6 

Flow 
Rate 
(GPW 
120 
130 
140 
150 
160 
170 
180 

Retention 
One Tank Both Tanks 

Min. Hrs. Yin. Hrs. 
98 1.6 196 3.3 
91 1.5 181 3.0 
84 1 . 4  168 2.8 
79 1.3 157 2.6 
74  1.2 147 2.4 
70 1 . 2  139 2.3 
66 1.1 131 2.2 



-- - -  - 

6 .  F i l t e r s  (3): 

Dimensions 

50" x 50" (Ea.) 

Su r face  Area 

Each Tot a1 
( S n t . )  (Sq. Ft.)  

El evat ions 

F i l t e r  Top 37.50 
I n l e t  Weir Crest 35.00 

1" S t r a i n e r  (Mud Leg) 33.50 
Surface  wash l ines  32.67 

Top A n t h r a f i l t  32.50 
2" Underdrains 29.75 

-. .- - -. . - - - . ___. . .._ .-. ._ .. _ _  . - ._ .. .Filter.-.Bo.ttom 29.50 

6" F i l t e r  I n l e t  + W.W. Drain 34.25 

17.4 52.2 

Trough 

4'2" long x 9'' wide x 6" t o  12" deed. 

F i l t e r  Rates 

Flow Rate 
(GPM) 

20 
25 
30 
35 
4 0  
45  

F i l t e r  Rate Flow Rate Fi l t e r  Rate 
(Ga l /Sq .  Ft . /Min) (Gal/Sq.Ft./Min) (GPW) 

1.15 
1 . 4 4  
1.72 
2.00 
2.30 
2 .58  

50 
55 
60 
65 
70 
75 

2.87 
3.16 
3.46 
3.74 . 
4.00 
4.30 

Note: Maximum recommended f i l t e r  r a t e  is 2-3 gal/sq.ft , /min. 

Wash Water Rates 

Rate of  
R i s e  

(In/Mfn) 
8 

. 9  
10 
11 
1 2  

Rate of 
Wash Water Flow R i s e  

(GPY) (Gal/Sq.Ft ./?din) (In/Min) 
87 5.0 13 
98 5.6 14 

109 6.25 15 
119 6.8 16 
130 7.5 17 

18 
19 
20 
21 
22 
23 
24 

Wash Water Flow 
(GPM) (Gal/Sq .Ft ./Min) 
141 8.1 
151 8 .65  
163 9.35 
173 9.95 
184 1 0 . 6  
195 1 1 . 2  
207 1 1 . 9  
217 12.5 
228 13.1 
238 1 3 . 7  
24 9 14.3 
260 1 4 . 9  

- Note: Recommended wash water r a t e s  - 10-15 ga l / sq . f t . /n in .  

. 
.. .- .- 



' 0 7. Effluent Holding Tanks (2): 

Dimensions 

14.0' x 14.0' x 10.5'* (Ea.) 

Elevations 

Top of Tanks 30.50 

Overflow 29.00 
Tank Floor 0.5' slope to 18.00 
6" Eff. Line to Canyon L 17.12 

(Bottom of Roofing) 

* 
Effective Capacity (Ea. ) 

._  ._ Cu. Ft.. ____Gals. Gal ./Et.-.-. DeptA . - - __ . .. - 

2,060 15,400 1,470 

Total Effective Capacity (Both Tanks) 

Cu. Ft. Gals 

4,120 30,800 

. 

*Based on low point of tank to overflow. 



* e 8 .  Wash Water Bas in  ( 1 ) :  

Dimens i o n s  

1 4 . 0 '  x 6.0'  x 11.0'' 
* 

* E f f e c t i v e  CaDacitY 

cu. F t .  Tot. Gals. G a l s / F t .  

925 6,900 627 

E l e v a t i o n s  

Top of Tank 
(Bottom of Roofing) 

Overflow 
Wash Water i n l e t  

Drain 

*Based o n  depth from over f low to r e c i r c u l a t i o n  pump intake .  

30.50 

29.00 
23.00 

18  .OO 



: Q 9. Sludge Holding Tank (1)  : 
I 

Dimensions 
* 

6.0 '  x 6.0' x 15.75  

E l e v a t i o n s  

Top of Tank 3 5 . 7 5  
(Bottom of Roofing) 

* Maximum Capacity Top Sludge I n l e t  L 29.00 

Intermediate I n l e t  b 26.00  
B o t t o m  Sludge I n l e t ( 1 n v )  20 .OO 

B o t t o m  Tank 20 .00  

Cu. F t .  Gals .  G a l / F t .  

570 4,250 270 

*Based o n  depth from tank top t o  floor.  The tank h a s  no over- 
f l o w .  

. 



I 

I 

i a 10. TA-3 Equipment: 

A.  Neut ra l i z ing  Tank 

Dimensions 

20.0' x 14.5' x 9.08'*  

Capacity 

E l e v a t i o n s  

Tank Top 47.00 

Overflow W e i r  44 . 67 

2" S.S.  Overflow(1nv) 42.58 

Bottom Dra f t  Tube 35.17  

Cu. Ft .  G a l s .  S l u i c e  G a t e  ( I n v )  33 .50  

Tank Floor (High P o i n t )  33.67  

8" I n f .  Line(1nv) 4 5 . 0 0  

._ - .--- - _ -  .- - 
2,630 19,700 

*Based on depth from 2" S.S.  overflow to f l o o r  l o w  po . in t .  

B. Storage Tank 

Dimensions E l  ev a t i ons 

20.0' x 14.5'  x 9.25'**  

Capacity 

' Cu. Ft .  Gals. Gals/Ft.  

2,680 20,000 2,170 

Tank Top 4 7 . 0 0  

Overflow Weir C r e s t  42.58  

3" C.I.P. Drain(1nv) 33.33  

Floor (High P o i n t )  33.50 

**Based on  depth from overflow w e i r  crest t o  l o w  p o i n t  
a t  d r a i n .  



I 

I a 11. S i g n i f i c a n t  Manholes: 

Number D e s c r i p t i o n  

ULR-38 (Junction TA-1 and TA-3) 

H'D- 8 (Near Bldg. WD-1) 

E levat ions  

Top 40 .00  
Inv. 36 .38  

Top 37.50 
Inv. 35 .48  

(Divers ion Box - Bypass) Top 37 .50  

Bottom 35.00  
8 ' 7 n f - (  Iriv) 35 .35  
8" E f f  (Inv) 35 .35  

8" Overflow(1nv) 36 .02  

WD-7 

._ .- - .- - --_- . -  - -. 

WD- 9 (Rece ives  Raw Holding Tank Drain) Top 30 .00  

Inv. 23 .00  

H'D- 10 (P lant  E f f l u e n t )  a 
ROTE: Minimum e l e v a t i o n  8" V . C . P .  

Ef f luent  l i n e  to  canyon 

Top 24.00 
Inv. 16.00 

8.00  Inv. 



9/- DATA ON DP UUNDRX 

Daily Flow (Monday t h f u  Saturday) - 8,000 gallons 
Sunday Flaw - 0 

Central Sewage Plant Loadings 

Using a flow figure of 10,OOO gallons of laundry waste per day (which 
should be on t he  safe side), the da i ly  flow t o  the central  plant would be 
as follows: 

PIID" PLANT FILTER LOADINGS 

Feed Time Flow (ml/min.> Loadinn 

Raw 8AM-5PM 278 1.745 mg/acre/day 
* Leundry 8AM-5PM I2 0.075 mg/acre/day 

Raw Pn-8Aw 206 
:, %ec i r c u l a t  ion 8AM-8AM p334 '- 0 c: PM - 8RM '*- LEurPl &y 

These a re  the  loadings for Monday thru Saturday. 
on Sunday. However, t h e  semge feed and recirculation a re  the  same as on other 

The p i lo t  plant  t r ick l ing  f i l t e r  is 22" in diameter or 2.64 sq. f t .  in area. 

(1,440) or 19.05 gals/day. A loading of 50 nil/&. equals ( 5 0 ' )  ( 1 ) 
(1,ooo) (3.78) 



, .. - .- 
. i  

I 

.. - -. . 

. .  

. .- 

- . . - . . . . . _. 



. . . . . .  ....... _- I ". . 

. . . . .  

. 

.. . . -_ .  ......... . _. ........ - 

.- . . .  

.. ..- .--- . 

. - . . - . . 

- .  

. ..--. . . .  

. -  

- -  

- .  I 





c 3.4 - 

Acsuning t h a t  two t h i r d s  0." the t o t a l  wet sludEe i s  renoved 
ia the  p r i y i r y  s e t t l i n g  tank 2nd one th i rd  ir, the secoiidpLrJ. 
settlipz t m k ,  the p lu ton im content of the nixed sludge as 
withdrawn under the present o p e r a t i o n d  procedure z t  the 
Centrzl Sewage Plw?t  vould be: 

The digested sludge a t  the  Centrzl  F1m-t present ly  averqpa  
33.7 g r a m  per l i t e r  so l id s  (bzsed on r e su l t s  on weelxly 
"grab"saqles over a six mntl i  period). 
content c f  the digested sludge would be about (33.7) tiTes 

The plutonium 

(467 C/Y/gran) or  15738 C/b]/L. 

The air dr ied slix2Ee c&e shoT2ld rux dmut  305 solids 
o r  &out 330 grms so l id s  per  l i t e r  ( ~ s s m i n g  a specific 
g r sv i ty  of 1.19 for  the sludge czlce). 
content of the zir  dr ied  sluege czke wodd be &oat 
154,110 C/lVL c r  a'--+ L.cIuv 2 r ic rograzs  per  l i t e r .  

Thus the  plutonim 

P,e Centrd. F l a t  p r ~ s e n t l p  m e r q e s  about 7LO pounds per  
day of SI-udge (besei  02 500,005 p l lo? l s  sewage treated 
dzily). 
wo..-ld z v e r q e  abol;t 33 cubic feet. 

I: t?e 1 z n ~ ~ i ~ r  w;..s':e mre t r e a t d  separatex; (zszxr:.j_ng 
1 o,oC'O g ~ U o n s  CGly), tfie zvera2e d c i l y  V O ~ L Z E  of dr &ieZ 
s1iiCy-e worCd be about 1.2 cubic f e e t  (based on dzta from 
other  p i l o t  u n i t s  trc-ztiEg laundry waste separately). 

The volmie cf the air dr ied  sludge cdce per ;?a;: 

0 

?"nus there  would be about 40 cubic f e e t  of sludge t o  handle 
p e r  dqr  i f  the laundry waste were t reated a t  the  Central 
Sewage Plant. 
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CENTRAL SENAGE PLANT 
June 611, 1951 
" 11-18, 1951 

The volume of r a w  sewage entering t h e  Central  Sewage Flant  is now being 
determined by recording t h e  head on t h e  Parshall Flume ins t a l l ed  preceding 
t h e  g r i t  chambers. 
90' V-notch weir a t  the  g r i t  chamber o u t l e t  were unsuccessful and inaccurate. 

Previous methods of measuring t h e  flbw u t i l l e i n g  the 

The Farshal l  Flume has a 6" th roa t  and c lose ly  meets a l l  requirement$, 
ou t l ined  i n  Water  & Sewage Works, Reference and Data Edition", April,  1948, 
page R-173. The nomograph provided in this reference f o r  computing flow 
from head readings was used. - 

... -. 



Samples were collected on t w o  days during this period. Rjo sets of 
samples a re  collected each day; one a f t e r  t h e  5:OO P.M. .I 8:OO A.M. period 
during which t h e  f i l t e r  receives no laundry waste and one a f t e r  the  8:OO 
A.M. - 5:OO P.M. period during which t h e  f i l t e r s  receives laundrg waste. 

The raw feed from 5:OO P.M. - 8:OO A.M. is sewage only and shows an 
a c t i v i t y  of about 1 c/m/l, B.O.D. of 150 p p ,  t u rb id i ty  of 120 p p  a d  
20 D D I ~  I W - N .  The raw feed f r o m  8:OO A.M. - 5:OO P.M. has about 5 c/m/l, 

The effluent samples collected a f t e r  t he  5:OO P.M. - 8:OO A.M. period 
show l i t t l e  difference in count from those collected after t he  8:OOA.M. - 
5:OO P.M. period. 
However, t h e  data  are sketchy and counts are in t h e  range of backgmund. 

The a c t i v i t y  in these e f f luent  samples i s  about 5 c/m/l. 

The eff luents  have about 10 ppan tu rb id i ty ,  1-20 ppn B.O.D., 10-20 ppm 
suspended so l ids ,  and 3 ppm N03-N. 



I 

&LO 

Samples were collected at 5:OO P.M., 6/19/51 and at 8:OO A.H., 6/20/51. 

... -. 

78 

74 

Date T h e  Temp. F Sample C h / L  Dosage (ml/min. B.O.D. . o  
-~ ~ ~~~~ ~~ 

6/19 s a  Raw 99 S i w g e R a w  -300 388 
Fil. Raw 23 LaundryRalr - l4 
Fil. Eff. 4 Recirculation - 330 53 

6/20 $ A M  Raw SemgeRaw - 200 99 

Fil. Eff. 0.5 18 
Fil. Raw 0.8 Recirculation - 330 
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SUMMARY 
CmTRAL PIIOT PUNT 

June 25 - July 19, 1951 . 

~ 

Eff . 

7 I26 13 

27 9 4 2 1.05 27 14 

7 4  4 2 1.16 21 8 
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Attempts were nade t o  i n s t a l l  a Foxboro head recorder  
The c b j e c t i v e  on the 90' weir a t  the g r i t  chmber out le t .  

was to measure t h e  quantity of raw sehage znter ing the p l a t .  
However, s ince rec i rcu la t ion  of f h a l  affluent i s  pract iced 
with r e t u r n  being a t  t h e  g r i t  chamber i n l e t ,  the  measuremefits 
a t  t h e  weir included raw plus  rec i rcu la t ion .  Due t o  t h i s  2nd 
other  mechanical d i f f i c u l t i e s  EO accurate  results  were cb- 
t a i n e d  this week. 

The Parshsl-1 Flume, i n s t a l l e d  a t  t h e  plant f o r  measuring 
the r a w  sewage flow, wzs out of operetion. 
and gave the following data which should be accErste.-, 

It was repaired 

r .  

. \ -  
b.+ 5 

F l o w  - Gallons 
C .  

I '  ,.. Date Day 8 ~ m  - 8a.m 

30 Zed.. ij0,OO.l 

31 Thurs. 205,009 

1 F r i .  125,000 

2 $at. 180,900 

3 Sun. 13 5,000 

4 lion. 20 5 000 
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C-L PIfX)? PIAH 
June 2 1 4 d y  5, 1951 

, I  . .  . .I 

P .  
. I  .. 

.. . :, ... 
Samples were c&cted on two daplr during t h i s  period, ?uo"setr of;. 

samples are collected each day; one after the 5rOO P A  - 8:OO Amlm'peribd 
during which the filter receives no l a u p d v  waste and 0110 after.the 8:00,. 
A.M. - 5:OO PmXm period during which the filter0 receive8 hundrf:wstr.,. 

. , _  

I\ ". a 

.. The raw feed from 5:OO P.H. - 8:OO A.M. I r  sewage o e  and'shrm:a'n:' 

20 plmp KH34, The r a w  feed from 8800 A.M. - 5:OO P.M. ha6 abo& ,5 c / d l , -  
. - I  activity of about 1 c/& B e O a D ,  Of 150 pm, tWbldity of I20 pm pnd 

. I  

. * .  

150 pm BmO.De,. 150 p p  turbidity, 25 P W  NHHss ,  

The effluent samples collected after the 5100 P,W, - 8100 A.W. period 
show l itt le difference in  count from thoes collectdl after t h  8100 A.H,-.- 
5:OO P.N. period. 
However, the data are aketchy and countr &re i n  the range af backgmund.. . 

The activity in these effluent sampler i r  about 5 c/m/l. 

The effluents have about 10 p p  turbidity, 1-20 p B.O.DaD 10-20 ppn 
suspended s o l i d i ,  and 3 ppa NOfM. 

, .  . -  
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CENTRAL S M G E  PLANT 
June &ll. 1951 
June ll-18, 1951 

The volume of raw sewage entering t h e  Central Sewage Plant is now being 

Previous methods of measuring t h e  flow u t i l i s ing  t h e  900 

. 
determined by recording the  head on the  Parshall  Flume ins ta l led  preceding 
t h e  g r i t  chambers. 
V-notch weir a t  the grit chamber out le t  were unsuccessful and inaccurate. 

The Parshall  Flume has a 6" throat  and closely meets a l l  requirements 
outlined i n  "Whter & Sewage Works, Reference and Data Edition", April, 1948, 
page L173. 
from head readings was used. 

The nomograph provided In this reference f o r  computing flow 

Flow - G a l 1 0 n ~  
DATE - DAY 8 A M - 5 P H  8 A M - 8 A N  4 - 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

wed. 
T h u s  . 
Fri .  
Sat . 
Sun. 
Mon. 
Tues. 
Wed. ' 

T h u s  
Fri. 
Sat . 
Sun. 
Mona 

The measurement of these flows #&a been discontinued. 

441,OOO 
514,OOo 
505 , 000 
466,000 . 
420, OOO 
547,000 
599,000 
579,000 
561,000 
528, OOO 
520,000 
481, OOO 
568,000 
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+-.* ..* 
One of the two new trickling filters ir be- fed seuqga d h u n d ~ ' '  

waste in such dosages and proportione am to einrulate conditione uNeh would 
exist if the Central Sewage Plant received a l l - t h e  waste f r o m  the DP bundm 

. .' In addition t o  i t a  usual dai ly  re-ge load, -. . 

Tho loadlng'k are bas+ upon the fbv data [collected dud& tho . ., pabt  fer 
weeks a t  the Sewage Punt and the hand-, - .  

Filter - - 
- By meaeuremente on the 900 weir, 900,000 

day ma estirsated. 
&r 

. -  
depth = 6 fk* . .  

feet in dbm8tOr or 15,370 sq, -ft. or O,%  acre^. 
_ .  . I . .  

. .  

. .  

. I -  

. *.. 
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Attempts were-made t o  install 8 Faxboro head recorder 
on the 900 weir a t  the grit chamber outlet. The objective 
was to meesure t h e  quantity of r a w  sewage entering the plant. - 
However, since recirculation of final effluent 5s practiced 
with return being a t  t h e  grit chamber in le t ,  the measurement8 
at  the  w e i r  included r a w  plus recirculation. Dua to th i s  and 
other mechanical d i f f icul t ies ,  no accurate result8 were ob- 
tahed this ueek. 

. 

The Parshall Flwce, installed at the plant for measuring 
the r a w  sewage flow, was out of operation. 
and gave the  folloning data w h i c h  should be accurate 

It ua6 repabed 

, Flow - Gallons 
Date Day 0am - 0 -  

1 Fri. 

2 Sat . 
3 SUn. 

4 Non a 

180, OOO 

135,000 

205,ObO 



. .  
'+ . . . The activated sludge plants are amortized at:- years with no interest .  

20 -; .-'.. ., . ' 
.* . j :. . 
._. . . . .. 

' I  I .  

. .  : . * .  I., . 

I. . : . . 

COST ANUYSES - B1OIX)GICAL W A S T E  TREATMENT 
Average Daily Costs I 

I 

Daily Waste 
Treated 

hading  Labor - 
$39.50 

' I@ 
PQ & 

g& 
$ '7.50 

$ '7.50 

C h e D I i C d S  '& 
Materials 

U t i l i t i e q  rIaintenance 

5: 

Two Stage 'hickling F i l t e x  
1. 

. Om5 

Om5 

l a  0 

10,000 gallons 
Laundry (detergent) 

$ 2.31 $ 3-43 

I 91' 

I9 

10,000 -gallons 
"spiked" . Laundry 
( SWP) 

,..I-. -- .Two Stage Trickling Filtex 

. b e  Stage Triclding Fi l te r  

\ 

10,000 gallons 
Laundry (soap) Q 
10,000 gallons 
Sewage 

25 gallons c i t r a t e  
. 

'.Activated Sludge on a fill 
and d m  basis . -  

. .  
l a 1 6  Om 46 

1.28 60 gallons c i t r a t e  ActlVated Sludge on a 
continuous basis with 
f lou r  sugar supplement 

l a 8 0  

'8 
..I 

'1 
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Cost 'pera.1000 gellone Waste h a t e  . .  
, 

1 Tot& :papreciation ' 
i . . ... I .. , . - 

b .  

- $  4.63 $ 5.56 
. .  . .  5,z.q.. , .  . ,  

' '. ..- 
I 

-., 

.. . .. . . 

394,4 a 
%zG= 

. 10.78 
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-- 
6263 
310 
2440 
6763 f 
2 23 
-- 
338 
28 , 668 

-- 
28 1 
222 

-- 
23 6: 
114 

3140 
2711 J 

98.8 
-- 
2 20 
1461 

-- 
552 
5 23 

-- 
/ b 9  
64 

3 230 
1995/ 
62 
-- 

1420 
840 

-- -- 
58.5. 90,Q ! 

65 60 
900 1440 

1240 1540 j'' 
65 59 
-- -- 

1257 1010 
43 1 280 
-- -- 
6 28 750 
81 94 
-- -- 
-- -- 

-- I .  

218,: . 
116 
1890 
2750 J 

97 
-- 
864 
186 
-- 
790 
407 

-- 
187 
73 

2560 
. 4 7 f  3 

93 
-- 

* 1010 
26 1 
-- 
705 

' 120 

-- 
421 

52 
3340 
7704" 
79 

Gross a (c/m/l): 
Inf.$ x 1 0 "  

Eff .* 
Decontam. Factor* 
h e .  Pu (4) 
E P i .  Pu (c/m/l)* 
Raffinate: 
Gal. 
Equiv. Pu (Mg) 

Fluoride: 
Gal. 
Pu (Mg) 

Distillate: 
Gal. 
U235 (blg) 

860 
137 

10111 
1547 -- 

Total Equiv. Pu 

Dewatered' Sludgv _.- 133 130 256 264 
to Plant (big) 35,652' 4712 3170 1752 1970 

-- -- -- -- '.='Buried icu. f t . 
Vol. Reduc. Factor* 200 28 2 150 198 

-- 

-- -- -- -- -- Batch Amer 241. 
, -- -- -- -- -- -- -- -- -- -- -- -- 

34Zh42H" -- -- -- -- 

3050 3440 7704 



1952 f .  V YEAR 1960 1959 1958 1957 1956 1955 1954 1953 
7 3 z 7  Hours of Operation 1228.5 1367.2 1104.2 1683.4 1242.1 943.2 1070.3 2032.4 2062.6 I . /4 - - I .  , 4 

. I  

3 Total Flow 10 

Gross a (c/m/l): 
InP.*  Y I D ~  

EPf.* 
Decontam. Factor* 
Inf.  Pu (big) 
EfP. Pu (c/m/l)* 
Raffinate: 

Gal. 
Equiv. Pu (Me) 

Fluoride: 
Gal. 
(U) 

D i s t i l l a t e :  
Gal. 

Tot. Equiv. Pu 
t o  Plant (Wg) 

Dewatered Sludge 
B u r i e d  (cu. P t )  

Vol. Roduc.Fact.* 
Batch A m e r  241. , 

' 2294.1 2496.4 2658.8 4712.9 3801.1 2894.5 3226.8 4043.6 2683.0 . RZ %//.'a 
I ,  

z 23 9x17 
1950 - - - - - - . - -?~~~ 

g3q LTb 

626, 236 ' 163. 58.5 90.0. 218.0 . 187 . 421 . ' 58.2 - ' - - -  

310 114 64 65 60 116 73 52 35 - 
2440 3140 3230 900 1440 1890 2560 3340 

ii'& XJ 81,159 32,532 23,949 14,883 18,490 33,004 33,520 92,378 8781 -.-- 
35 - -._.___.__- 223 98.8 62 65 59 97 , 93 79 . 

4060 2639 17,018 15,086 12,156 10,375 12,111 -- -- 
344,010** 17,533 10,069.7 5177 3351 1114 2872.3 -- -- 

33 70 

2660 

12,490 
18,565 

427,829 

1598 
200 

10,828 
59,832 
88,247 

Pu + Equiv Pu(Mg~{45,134 
Drums t o  Dump 4- 741 

6620 
6276 

10,323 7537 
1642 9 73 

-- -- -- 
-- -- -- 

56,541 38,017 21,030 

1585 3066 3167 
28 2 150 198 

94 9'5 8485 -- -- 
243 7 1443.5 -- -- 

-- -- -- -- 
36,555 37,836 92,378 8781 

9L fB 
ai: +/ 

i 



J 

i .. . 



x 



Y e a r  

1945 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

3 59 60 
c ’ 61 
2 3  62 

63 a<u 
64 

i a  

65 a, .I! 
‘5 E 

& 58 

n a  

3s 
$ 2  

From DPE 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

. o  
0 
0 
0 
0 
0 
0 

2 492 

VOLUMES OF WASTES DISCHARGED 

TO AREA T ABSORPTION B E D S  

( i n  cubic meters) 

Y e a r  From DPE - From DPW 

3 000 ( e s t )  1966 4 355 
4 000 ( e s t )  1967 666 
5 000 ( e s t )  68 0 

6 000 ( e s t )  69 0 

5 971 70 0 

10 030 71 0 

13 600 72 0 

5 400 73 0 
822 
206 

1 389 
1 970 
1 587 
. 657 

731 
750 
117 
51 

2 30 
98 
137- 

From DPW 

0 
0 
0 
0 
0 
0 
0 
0 



muu s m m  w OPERIROlS 

T A - P  (DW) P h t  - 1962 

I 

la7 

294 

102 

107 

a3 
5u 

555 

315 

198 

M3 

194 

7081 

?)u 
5629 

i 2W2 
616 

326 

667 

2964 

u 7 5  

u30 
2uo 

16,033 

7738 

14,330 

2860 

1807 

19W 

49k3 

ll,469 

4037 

6246 

5w 

149 

261 

160 

9L 

191 

415 

483 

2-72 

182 

263 

172 

352 12,5W 

158 510 

3U 29,751 

180 162 

152 679 

16E Lb6 

303 320 

237 503 

120 61 

240 366 

240 uI(I 

90 2a 

450 

750 

3050 

510 

450 

150 

300 

300 

300 

2 u  

450 

450 

4 0 2 4 0  

Loo 151 

202 357 

120 1511 

260 599 

4 0 0  

7 o w s  

100 a72 

bo u2 
8 0 7 0 9  

49 183 

1Ol 

US 

1763 

9509 

n3 
0 

275 

5947 

573 

5u 

334 

28,616 

834e 

u.283 

311.2 

274s 

2449 

5333 

22,072 

4158 

6692 

6042 

56 

70 

a5 

101, 

U O  

84 

70 

87 

78 

76 

61 

515 

391 

355 

261 

261 

338 

529 

384 

427 

493 

569 ' 

1929 W 

a& 10,607 

2528 u,olDl 

U36 6636 

1753 7058 

1752 6780 

w o  5727 

laol 6714 

U72 6071 

2298 CWO 
a679 w 7  

6790 

7546 

9 m  

m 7  

7241 

5U1 

uo8 

45u 

1997 

3781 

5u6 

324,661 

361,669 

W6.3U 

l32.m 

345.639 

w,aw 
205,6111 

216,177 

90.73: 

183,568 

250,459 

l3L 

14y 

175 

lo(, 

121 

1M 

115 

1211 

107 

156 

189 

72 625 991, 3419 
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R 4 viewe &fV - ab Counsel 
Pub'ic'y Re'easab'eLOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 

TO : J .  B. Weldon, Group Leader, EHG-2 . DATE: h h 8  29, 1964 

A copy of a 'memo on t h i s  e'ubject from J i m  Desilets, dated 
May 26, 1964, was iorwarded to E-7 for cmnmnts. 

We feel that the possibility of attaining critical geometry 
i n  the neutralizing tank is minor mince th8 contents are 
continually being agitated. The raete flow in the tank is 

l e  very low. 
entirely viaible without removal of covers and waste activity .. 

Sone concern, however, ehqnld be expressed regarding design 
of the 1,000 gallon'waerte'eupg. This sump rill almost surely 
be covered and seldom insptkted. 
accumulating sufficient rhte materials to achieve: a critical 
geoaetry, the bottom of the. mump should be hoppered to eliminate 
dead space. A emall diameter pump suction would be tandiesirable 
since it vould permit large undisturbed areata to develop in 
square or flat-bottomed tanka. 

If m y  -danger exists of 

LAVEBF : lbg 

CC: L. A. helity, E 7  e-.--: 
E-7 File (3) 
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. -., 5 ReviewedlLa b C W n d  
L0jf'ALAMb:i SCIENTIFIC LABORATORY 

LOS ALAMOS. N E W  MEXICO 87544 

.. .- - 
p c l y  R p E I e  UNIVESSITY O F  CALIFORNIA 

OFFICE MEMORANDUM 
TO : C. W. Christenson, H-..7 DATE: April 11, 1974 

Via : LaXar Johnson, F I - 8 6 4  1 

FROM : Keith Schiager, H - 8  / / . .- 

5UsJECT : USE OF A3EA T FOR X4DIOACTIVE KASTE DIS?OSXL/STO!MGE 

Concern has been expressed by H-8 staff members over the 
proposed use of Area.T for sub-surface interim storage of 
DP-257 cement paste waste. In particular, the advisability 
of digging a waste storage pit in Area T between the old 

logical monitoring data from the area, coupled with an over- 
all lack of recent (post 1960) detailed information on 
contamination already in the tuff, movements of contamina- 
tion and water through the tuff in the area, and drainage 
patterns in and around the area. Therefore, although the 
funding for the project now has been made avzilable, we 
request that work on the digging of the storage pit be 

. delayed until the necessary.investigations can be carried 
out to determine area suitability and to identify needed 
area improvements. 

f seepage basins 1 and 3 is questioned based upon past radio- 

-. 
P r i o r  to initiating any pit construction activities in 

Area T, the following specific tasks should be carried out, 
documented, and. the results reviewed. 

a. Drilling of auger test holes ( 8  are ,suggested in the 
area, with a minimum analysis of the auger samples 
for grcss'alpha and beta-gamma activities) is neces- 
sary to determine what initial problems may be en- 
countered in the pit digging operation, and to . 
attempt to map any movement of radionuclides. 

b. Analysis of-the auger samples to deterxine the 
soil chemistry and lithology of the area is con- 
sidered necessary to determine water and radio- 
nuclide movezent patterns in the tuff in this area. 

c. Detailed contour napping to determine drainage 
patterns into and through the area is essential 
since the proposed storage ?it is directly between, 
and so close to, :he highly contzninzted seepage 
areas. Alterations of drainage patterris in Area T 
will probzbly 5e necessary even if the storage p i t  

. is not dug. 

In essence, it is felt that there is not sxfficient 
documented information about Area T to a l l o w  analysis at 
this tine of the consequences a16 possible TroSlerns that 
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Y e z  

' 1945 
46 
47 
48 
49 
50 
51 
52 
53 . 

54 
55 
56 
57. 
58 
59 
60 
61 
62 
63 
64 
65 

Frcn DTE 

0 
0 
0 
0 

0 .  

0 
0 

0 

0 

0 

0 

0 

0 .  
0 

0 

0 
0 
0 

0 
0 

2 492 

(in c - . i c  rr.eters) 

Fro% DT'7 

3 009 ( e s t )  

4 000 (est )  

5 000 (est) 
6 000 (est) 
5 971 

10 030 
13 600 
5 400 

822 
206 

1 389 

1966 
1957 

68 
69 
70 
71 
72 
73 

From CTE 

4 355 
666 

0 
0 
0 

0 

0 

. o  

Fro= DEW 

0 
0 

0 
0 

0 

0 

0 
0 

1 970. 
1 5 8 7  
657 
731 
750 
117 
51 

2 30 
98 

137 

I 



John Bolton, X e d ,  Engineering Department 

T. L. Shipan, 24. D., E Division Leader 

SLEXX LILTfZATIO?? EQUIPBENT Fa T A - P  

E 

Attached is a recammendation frm C. Y. Ckistelzson, H-7, for the purchase 
an9 installation of sludge filtration aquipect for TA-21 a-d the con- 
struction of a facil ity ia vhtch t o  hause it. 

The exis*,lng equipment at  TA-45 i e  now being utiliaed just about t o  CaFacity. 
&y Sreakdown w i l l  be extrmpely serious. Furthermore, the present system 
for transporting sludge from TA-2l t o  'PA45 is extramaly undesirable. Theye 
is  no reason to believe that th le  situation VU relieve itself in the fora= 
seeable future. 

Far the reemom given above X parre this recamendation on to  you with my 
codwlete approval. 
uish, If any questions BIB t o  detsi ls arirro, I suggest you take t h e m  up 
&motu With &. G h i 6 t e l l B O n .  

I vill be ready t o  diacuss this further at any t h  you 
. 



I 

x-7 

For the past three years the.sludge produced ut the uaste treatsent plant 
in E u i l d i n g  35, TA-21 ha8 been hauled by a 200 gallon + d c  trailer to TA-kS 
for filtration and final disposal. 

The filtration equlpaezrt at TA-LS is belng opera*& 22 hour- per *, 6 
per week. % Pilterlng all of the sludge froin T b Z l  at E- 35, it Is 
f e l t  %hat t h a  oqulpent at TA-Ls could be operated a good deal of the tine 
on am 8 ha*m per day basle. (Using short filter runs, the filtration rate 
cazl be increased). 
La unattended, resfits in a certain mount of apillags of radiaactiva sludge 
whlch becantss air-born@ and hss, not lnfmqwntly, caused Sir-contadnation 
ab- accepted tolerance values. Although this condition is not considered 
axtreanau hasardous (because of short perlads of occupancy in the room), 
ue feel that It  should be sUdxmted if poasible. 

This irrvolvas about thwe trips per -week. 

Operation of the pmsent equipment at night, uhile I t  

Trau$portation of wet sludga, uhiuh m y  contdn ab much as o m  gmm of 
pbtonlua per load, acroas town preaents a ward &tic& has bsen dew@ . 

dth a l u n ~  on eeveral occasions in the past. Althmgh t21~i-e have been no 
accidents, It i a  f e l t  +ha% tslis operation should be elhinated if reasonably 
poeaibla 

The present sludge filtration eqdpment is  operat- almost at the peak of 
capacity end, in a l l  probability, the load w i l l  incrbase I n  the future. . 
The addltion of another filter at TA-21 wiU provide a factor of safe* for 
poseible future increases of sludge production. 

I 

It, is requested, therefore, that a vacuum eludge f l l ter  be installed In  an 
extansion of the Bsat end of Building 35, TA-21. 

Thir extension can be constructed on the a s t l n g  1s; x 201 concrete slab 
at the Eastern end of Building 35. O n l y  aFdinsrJr provisions for heating 
and l ightlng vill be required. An 8 x 8 door should be i n s t d l e d  In ths 
East end of the building via a 1 / 2  ton trolley hoist for loading 55 gallon 
drums of filter cake. A paved BCCBLIS road t o  the Eastern end of the build- 
ing will be required. 

This ballding will pxwlde much needed additional apace for operation af 
the treatanent plant aa w e l l  as housing the filter. 

It is e8thated that the cost of the filter and &ppu~t,enances trill be 8pprcud- 
ntately $6,000 orrd the building cost will be i n  the neighborhood of $4,000. 

i 
I 



I am enclosing quotations fmm D o r ~ + O l i v e r  and aLmco for the flltrafiorr 
units. Saaed on our operation of a 3 foot dtameter unit, wa do not feel 
"&at the 1 l/2 diweter unit quoted by Bimco w i l l  have sufficient cspacltp 
for t h i s  operiation, Rwthemre, our pest experlance vfth Eimco Corporation 
has been exmtremely disappointing I n  regard to obtahlng SefiC-Xl, spare 
psrts, etc. For these resaonl, I strongly mccaumd that the 3orr-OUver 
filter be obtained for th is  installatdon. 

t 

F 

I 

C. W. Christa~on, Group Leader Ii-7 

f a  

E n o m  

I 



S ALAMOS SCIENTIFIC LABORATORY 
UNIVERSM OF CALIFORNIA 
LOB AUMOB. NEW MEXlW 

OFFICE MEMORANDUM 

TO : T. L. Shipman, M.D. DATE: A p r i l  17, 1964 
Health Division Leader 

This is i n  r ep ly  t o  your l e t te r  t o  1. E. Bradbury through John Bolton 
dated March 27, 1954, subject  Waste Disposal - DP S i t e .  We have made 
a preliminary engineering study of the  pr3b;blem of redioact ive waste 
disposal  a t  D? and have evaluated t h e  th ree  a l t e rna t ives  which you 
suggested i n  your memrandum. 

It has been decided by t h e  Director 's  Office t o  postpone t h i s  p ro jec t  
t o  FY 67. 
ing study and make a better evaluation of t h e  problem. 

. 

This w i l l  give addi t ional  t i m e  t o  do a more de t a i l ed  engineer- 

A t t a h e d  t o  t h i s  memo is a repor t  prepared by L. F. Burdge, ENG-1, 
which gives t h e  r e s u l t s  of our preliminary invest igat ion.  
leter t h i s  year w e  w i l l  r e t u r n  t o  t h i s  pro,ject and prepare it f o r  sub- 
aission i n  t h e  FY 57 budget program. 

Some time 

CRW : dd 
Enclosure: As Eoted. 
cc : N. E. Bradbury, DIR, w/encl. 

John Bolton , EKG-DO , w/encl. 
Ekic Fcrwler, H-7, w/encl. 
Dean Meyer , H-1 , w/encl. 
L. J. F i l e  
F i l e  

C. R. Wherrit t  

I 



- -  
LOS A U M O S  SCIENTIFIC LABORATO'iY 

UNIVERSITY OF C A L I i O R X A  
LOB AUMOB. NEW MEXICO 

OFFICE MEMCXANDUM 
c .  3. Wzerri t t ,  EX-: DATE: A p - i l  16, 196k TO 

FROM : 

. SUBJECT: 

S Y M i O i  : 

%Tee rzethobs f o r  grcv5ding for t h e  increase of' coz tmize tee  w a s t e  
eff luent  at DP-Sfte ( Y A - Z ~ ) ,  6s ouzlLne5 ir. a l e t t e r  frcm Z-Division, 
were: 

1. . p ~ s . n C  e x i s t l c g  p1er.t 
2. 
3.  

?m? t h e  vzs t e  fro3 ET-Site %o !?A-50 
Cocstmct a nev wesie t r e a t z e z t  ?lac= a t  E?-Site. 

!ikese Xi=& ~ r o p o s a l s  were i m e s t i g e t e d  i n  soxe C e t a i l  &ad cost  c m -  
pzrisons were made f o r  (2) e26 ( 3 ) .  

3.is f s c i l i t y ,  as ;oir;c,eZ out i n  t h e  E-aivision l e t k e r ,  i s  a hoegeaodge 
ot"$reviou zcXitions, ace it wo'rllt be extrenely a w h e r d  t o  e&& t o  XT',S 
f e c i l i 3 j  i n  sny r a t i o c a l  =mer. This ?ro?osal w a s  c i e t e d z e d  cot t o  . 
be feasi3le. 

Pipe Line frm C?-Site t o  TA-50 - --elixinary 3sti3iate COS; - $616,600 

A p i g e l h e  2-m =?-Site (TA-2?; t o  <ne ?A- 50 d i q o s a l  glant iavolves 
several conside=atioas j e s i d e s  t;?e pi2el ine.  

1. 

2. 

3. 

4. 

.. . 

i 

E e  n.erlc:ml w e s t e  cenzot be p r ~ e 6  vi2h tke reguler  w a s t e  
and therefore  i.iou3i rec_uire 8 separate  l i n e .  
os2ose8 t o  hzuXng t h e  &zierLc%ux by tack %nick. 

3-1 is  very nuch 

Xeutrallzatlon tar-ks aze eqiilT.en% a r e  required a t  DT-Site 
es t:se w a s t e  ??I var i e s  widely. 
s t i r r e r s  and w i l l  ha-Je t o  be k i i e d .  

Tiere  e r e  t h ree  sccces cf kig3l.y r a s ioac t ive  waste 2% E?-Site 
tnet reqilire three b z i e 8  s t z i z l e s s  s t e e l  ho l t i ng  ta.?ics; t v o  
503-g~ll0n tz+s e ~ d  one 1C00-gsllon tark, 
e f f b e n t s  ca.n vel-y w l E e 3  ard se3arate  ;&n!!s a r e  reqcired t o  
prevez% sludge forrLzg. T i - i s  wizste w i l l  be zetered into the 
corza l  w s s t e  zo r;rcvltie 8i ia t ioc.  

Tzese tanks w i l l  r equ i r e  

I 

Tie 23 of t'zese 
. 

A 
b e  required for t h e  pu;nPs, che r i ca l  storage t&iks, c h e d c a l  
feeders ,  e tc .  

s t e t i o x  at DT-Site of' e 2 F o x i r e t e l y  500 sqia-e f e e t  will 



E'G- 1 - 918 -2- ~ p r i i  16, ig6k . 

1. A m e ~ 5 c F ~ ~  t r e s t z e n t  f z c i l i t i e s  
2. 
3.  
I;. c i e e c a l  t r e e t x n t  f a c i l i t i e s  
5. Flocculetor a16 s e t t l i n g  tan!... 
6 .  

Iiav e f f l u e z t  and t-ea'ieci effliiezi; holeing tanks 
Fzree extrz-hot waste h o l d k g  zerdcs 

Kiscelieneous eciiiiFent requlree f o r  o;3eratior. of t h e  ~ l a n t .  

Reco..-.enEaticns 

For cos t  reEs0r.s as wel l  ES ;P&r ef5Yc:er.t c-,eration of 
posal f e c i l i t i e s ,  it is reco=.eaZeC! %cat a c o q i e t e  t r ea tnen t  Z a c i l i t y  
be b u i i t  at  il?-Site. 

waste dts- 
' 

L?a : elz 
cc : F f l e  

L?B ?:le 
L. J. F i l e  

. 

. 



faeviewedllab Counsel 

LOS ALAMOS'SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO9 AUMOS.  NEW MEXICO 

OFFICE MEMORANDUM 

PO : Charlea d. &yIlOldD, 6roup Leader, E-4 DATE: August 1, 

FROM : Eric 8. Povler, Alternate 6 r O U p  Leader, E-7 

M-7 requosts the.installation of remote control valves on 
t h e  final Iinee at the DP West waste treatment plant be 
investigated. 

Lud Emellty is euggested as a Bource of information as to 
type of valve and other pertinent details. 

ORIGNAL' SIGNED 

8 .  



!& &= 
ReviewedlLa b Counsel 
P ~ b ! i c l ~  Releasable Los ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 

TO : J. B. Weldon, Group Leader, EHG-2 DATE: rebruary 25, 1984 I 

FROM : Eric B.  Fowler, Acting Group Leader, E-7 

SUBJECT: DESIGH Or TA#P COVE= - EFFLUENT EOLDIHG TMXS 

SYMBOL: &7 

I t  is requested that  steel covers be designed for the e f f luent  
holding tanica DPW-112 and DW-113 north of Building DPW-BS, 
TA-21. The tanka are contaminated on the in ter ior  surfaces 
and o f t e n  stand empty, permitting alpha activity to b8COm@ 
airborne. The tanks bad previously been covered w i t h  rood 
w h i c h  deteriorated; the wood wae removed to the hot dump. 

Covers for the twelve (12) foot diameter tanks must be 
capable of supporting several  men and should be provided 
w i t h  a 3' x 3' opening over the float tube and a 2' x 2' 
opening at  the opposite side of the tank. Covers for 
openings should be of aluminum conetruction. 

I 

_ .  . - .  
LAE- : lbg 

CC: L. A.  EPPelity, H-7*--2-.::: 
H-7  File (2) 

1 
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- ;-. . Please ksow khat: L wil~~agpreciats your help. 
- .  

. V e r y  truly yourti, 
~ r i g i n z l  Signed tiy. 

c, w. CH.SISTENSON 

. .  c. w -  c;9BI$TE#80H 
Group- Mader, .E-7 . .  . .  

. Health Division 
. _ .  - cwc: lbg 

bcc: Mail & Records (2) 
H - 7  File (2) 
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BASIC DATA 
TA-45 PLANT 

Index 

Description 

Screen Chamber and Weir Box 

Neutralization Basin 

Raw Holding Tanks 

Flocculators 

Settling Tanks 

Filters 

Effluent Holding Tanks 

Wash Water Basin 

Sludge Holding Tank 

TA-3 Equipment: 

A. Neutralization Tank ' 

B. Storage Tank 

Significant Man Holes 

ReviewWLab Counsel _ _  



1. Screen  Chamber: 

Dimensions of Flume 

Depth - 2'10" 
Width - 1'6" 

Length 

Wall t o  base of s c r e e n  2'6" 
Wall t o  t o p  of s c r e e n  4'0" 
Wall t o  w e i r  9 6" 

T o t a l  13 ' 3" 

I n l e t  Weir 

E l e v a t i o n s  

Top of Flume 37.50 
8" I n f l u e n t  ( Inv)  35.17 

B o t t o m  of Flume 34.67 

6" E f f l u e n t  ( Inv)  34.67 

6" 90° V-notch,. 1/4" S.S. 
T o t a l  wid th  of p l a t e  - 1'6" 
T o t a l  dep th  of plate  - 1'2" 

B o t t o m  of notch,  E l .  35.35 - 
Top of notch,  E l .  35.85 

1 



2. N e u t r a l i z a t i o n  Basin (1) :  
(Primary Mixing B a s i n )  . 

Dimensions E leva t ions  

5.0' x 5.0' x 10.25'* Top of g r a t i n g  37.50 
Eff. l i n e  t o  Holding Tank(1nv) 34.25 

E f f e c t i v e  Capaci ty  6 '  I n l e t  &** 34.92 
B o t t o m  of Tank 24.00 

* 

Cu. F t .  G a l s .  

257 1,920 

*Based on depth from overf low t o  hold ing  t a n k s  t o  tank  bottom. 
**The i n l e t  e l l s  down t o  w i t h i n  14" of t h e  tank  bottom. 

Reten t ion  T i m e s  

Flow Rate R e t .  Time 
(GPM) (Hin. ) 

-1 0 

15 
192 
128 

20 96 
25 77 
30 64 
35 55 
40 
45 
50 

. 55 
60 

48 
43 
38 
35 
32 

Flow Rate 
( G W  

65 

70 
75 
80 

85 
90 
95 

100 
105 
110 
115 

R e t .  Time 
(Min. 1 

30 
27 
25 
24 
23 
21 
20 
19 
18 
17 
17 



3. Raw Holding Tanks (2) : 

Dimensions Total Capaci ty  E leva t ions  
(Gals) (CUmFt.) - (Apply t o  Both Tanks) 

Tank # 1  (N.E.) Top of Sheathing 37.06 
Tank-14 . 0' x14.0 x6.75* 9,850 1,320 Bottom of Sheathing 35.75 
Sump-14. O f  x14.0' x6.75 3,300 440 Overflow 34.50 

Top of Sump 27.75 
Bottom of Sump 21.00 
R.F. Pump Suct .  28.00 Tank #2  (N.E.) 

Tank-Same Dimensions I n l e t  L i n e  ( Inv)  34.25 

-7 
T o t a l  13,150 1,760 

x 3  29,550 3,960 Dra in  23.50 
Sumps-Same Dimensions 9,900 1,320 

T o t a l  39,450 5,280 
x 3  

T o t a l  Cap. (Both Tanks) 52,600 7,040 

E f f e c t i v e  Capaci ty  (Gals) - Tank #1  Tank #2 To ta l  

9,450 28,600 38,050 (Pump Suc t .  t o  Overflow) 

Capac i ty  per  Fee t  - 1,460 . 4,380 5,840 

Reference Dwg. SFA-EP-1/9, Shee t  9 of 26 



4. Flocculators (2) : 

Dimensions 

5.0' x 5.0' x 11.0' (ea.) 

* 
Effective Capacity 

Elevations 

Top of grating 37.50 
3" Inlet k 36.00 

** 
Eff. Line: 

Cu. Ft. Gals. 
275 ea. 2,060 ea. 

Top k 35.00 
Bottom 25.00 

Tank Bottom 24.00 

*Based on depth from overflow to settling tanks to bottom of 
mixing basins. 

**Effluent line ells down to 12" off bottom of tanks. 

Retention Times: 

Flow 
Rate 
(GPM) 

50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

. 100 

Retention (Hins.) 
One Tank*** Both Tanks**** 

41 82 
37 75 
34 
32 
29 
27 
26 
24 
23 
22 
21 

69 
63. 
59 
55 
51 
48 . 

46 
43 
41 

Flow 
Rate 
( GPbl) 

105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 

Retention (Mins.) 
One Tank*** 

20 
19 
18 
17 
16 
16 
15 
15 
14 
14 
13 

Both Tanks**** 

39 
37 
36 
34 
33 
32 
30 
29 
28 
27 
27 

***Independent or series operation. 
****Parallel operation. 



5. Settling Tanks (2): 

Dimensions 

Tanks (2) 22.0' x 9.0' x 8.0' 
Sumps (4) 11.0' x 9.0' x 5.'0' 
3 

Capacity (Ea. ) 

Cu. Ft. Gals. 

1,590 11,800 (Tanks) 
164 1,230 (Sumps) 

. *  
Effective Settling Volume 

One Tank . Both Tanks 
Cu.Ft. Gals. Cu.Ft. Gals. 

1,590 11,800 3,180 23,600 

Total Sludge Storage** 

One Tank Both Tanks 
Cu.Ft. Gals. Cu.Ft. Gals. 

3 28 2,460 656 4,920 

Elevations 

Operating Room Floor 
Tank Overflow (Inv) 

Scum Baffle: 

TOP 
Bottom 

Weir Crest 
Filter Inf. 

Top of Sumps 
Bottom of Sumps 

Sludge Lines from Sumps 

*Based on depth from weir crest to top of sumps. 
**Based on total sump volume. 

Retention Times: 

37.50 
36.25 

35.92 
34.92 
35.50 
33.44 
27.50 
22.50 
21.50 

Flow 
Rate 
(GPM) 
50 
60 
70 
80 
90 
100 
110 

Retention 
One Tank Both Tanks 

Min. Hrs. Min. HYS. 
236 3.9 470 7.8 
197 3.3 392 6.5 
170 2.8 336 5.6 
148 2.5 296 4.9 
132 2.2 262 4.4 
118 2.0 236 3.9 
108 1.8 214 3.6 

Flow 
Rate 
(GPW 
120 
130 
140 
150 
160 
170 
180 

Retention 
One Tank Both Tanks 

M h .  Hrs. Min. Hrs. 
.98 1.6 196 3.3 
91 1.5 181 3.0 . 

84 1.4 168 2.8 
79 1.3 157 2.6 
74 . 1.2 147 2.4. 
70 1.2 139 2.3 
66- 1.1 131 2.2 



6. Filters (3): 

Dimensions Elevations 

50" x 50" (Ea.) 

Surface Area 

Each Total 
(S-t.) (Sq. Ft.) 

17..4 52.2 

Filter. Top 
Inlet Weir Crest 

1" Strainer (Mud Leg) 
Surface wash lines 

Top Anthrafilt 

Fi 1 t er Bot tom 
6" Filter Inlet + W.W. Drain 

2" Underdrains 

Trough 

4' 2" long x 9'l wide x 6" to 12" deed. 

Filter Rates 

37.50 
35.00 
33.50 
32.67 
32.50 
29.75 
29.50 
34.25 

Flow Rate Filter Rate Flow Rate Filter Rate 
(GPM) (Gal/Sq.Ft ./Min) (GPM) (Gal/Sq.Ft./Min) 

20 1.15 50 2.87 
3.16 

30 1.72 60 3.46 
35 2 .oo 65 3.74 

4.00 40 2.30 70 
4.30 45 2.58 75 

Note: Maximum recommended filter rate is 2-3 gal/sq.ft./min. 

. 25 . 1.44 55 

Wash Water Rates 

Rate of Rate of 
Rise Wash Water Flow Rise 
(In/Min) (GPM) (Gal/Sq.Ft./Min)' (In/Min) (GPM) (Gal/Sq.Ft ./Min) 

Wash Water Flow 

8 87 5.0 13 141 8.1 
8.65 9 98 5.6 14 151 

10 109 6.25 15 163 9.35 
11 119 6.8 16 173 9.95 
12 130 7.5 17 184 10.6 

11.2 18 195 
11.9 19 207 

217 12.5 20 
21 228 13.1 
22 238 13.7 
23 24 9 14.3 

14.9 24 260 

Note: Recommended wash water rates - 10-15 gal/sq.ft./min. 
_L_ 



7. Effluent Holding: Tanks (2 ) :  

Dimensions Elevations 

14.0' x 14.0' x 10.5'* (Ea.) Top of Tanks 30.50 

Overflow 29.00 
(Bottom of Roofing) 

Tank Floor 0.5' slope to 18.00 ' 

6" Eff. Line to Canyon & 17.12 * Effective Capacity (Ea.) . 

Cu. Ft. Gals. Gal./Ft. Depth 

2,060 15,400 1,470 

Total Effective Capacity (Both Tanks) 

Cu. Ft. Gals. 

4,120 30,800 

*Based on low point of tank to overflow. 



8 .  Wash Water Basin (1) :  

Dimensions 
* 

14.0 '  x 6 . 0 '  x 11.0" 

* E f f e c t i v e  Capacity 

Cu. F t .  T o t .  Gals. Gals/Ft. 

925 6,900 6 27 

Elevations 

Top of Tank 30.50 
(Bottom of Roofing) 

Overflow 29.00 
Wash Water i n l e t  k 23.00 

Drain 18.00 

*Based on depth from overflow to  rec ircu la t ion  pump intake.  

1 



9. Sludge Holding Tank (1): 

Dimensions 

6.0'  x 6.0' x 15.75* 

Elevations 

Top of Tank 35.75 
(Bottom of Roofing) 

* Maximum Capacity Top Sludge Inlet 29.00 
Intermediate Inlet E 26.00 

Bottom Sludge Inlet (Inv) 20.00 
Bottom Tank 20.00 

Cu. Ft. Gals. Gal/Ft. 

570 4,250 270 

*Based on depth from tank top to floor. The tank has no over- 
flow. 



10. TA-3 Equipment: 

A .  Neutralizing Tank 

B. 

Dimensions Elevations 

20.0' x 14.5' x 9.08'* Tank Top 47.00 

Overflow Weir 44.67 
2" S.S. Overflow(1nv) 42.58 

Bottom Draft Tube 35.17 
Cu. Ft. Gals. . Sluice Gate (Inv) 33.50 

Tank Floor (High Point) 33.67 
8" Inf'. Line(1nv) 45.00 

Capacity 

2,630 19,700 

*Based on depth from 2" S.S. overflow to floor low point. 

Storage Tank 

Dimensions Elevations 

20.0' x 14.5' x 9.25'** 

Capacity 

Cu. Ft. Gals. Gals/Ft. 

2,680 20J000 2,170 

Tank Top 47.00 
Overflow Weir Crest 42.58 
3'' C.I.P. Drain(1nv) 33.33 
Floor (High Point) 33.50 

**Based on depth from overflow weir crest'to low point 
at drain. 



11. Significant Manholes: 

Number Description Elevations 

ULR-38 (Junction TA-1 and TA-3) Top 40.00 
Inv. 36.38 

HID-8 (Near Bldg. WD-1) Top 37.50 
Inv. 35.48 

\m-7 (Diversion Box - Bypass) . .  Top 37.50 
Bottom 35.00 

8" Inf (Inv) 35.35 
8" Eff (Inv) 35.35 

8" Overflow(1nv) 36.02 

WD- 9 (Receives Raw Holding Tank Drain) Top 30.00 
Inv. 23.00 

WD- 10 (Plant Effluent) 

NOTE: Minimum elevation 8" V . C . P .  - Effluent line to canyon 

Top 24.00 
Inv. 16.00 

Inv. 8.00 



Reviewed/Lab Counsel 
kblicly Releasable 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C A L I F O R N I A  

LOS ALAMOS. N E W  MEXICO 87- p- j - f l  

DATE: J u l y  15, 1976 

OFFICE MEMORANDUM 
TO : DISTRIBUTION 

@ FROM :Tom Gunderson, H-8 

SUBJECT SAMPLING RESULTS OF HRI. EFFLUENT 

Attached are t h e  sampling r e s u l t s  of r a d i o a c t i v i t y  measured 
i n  HRL l i q u i d  e f f l u e n t  from 5/3/76 through 6/28/76. 
a c t i v i t y  w a s  found. 

No s i g n i f i c a n t  

pH measurement is  now being done with an  e lec t rode ,  ins tead  
The r e s u l t s  with the  e l ec t rode  are on t h e  order  of of pH paper. 

seven, while t h e  r e s u l t s  using pH paper were around f i v e .  

Every e f f o r t  w i l l  be made t o  r epor t  t he  sampling r e s u l t s  monthly. 
This p e r i o d i c i t y  w i l l  enable H-1 t o  more e a s i l y  i d e n t i f y  t h e  g u i l t y  
pa r ty ,  i f  s i g n i f i c a n t  r a d i o a c t i v i t y  is  found. 

TG: t e  
Attach. 

' 

DISTRIBUTION: 
L. Johnson, H-8 
A. Stoker ,  H-8 
T. Keenan, H-7, MS-518 

E. Campbell, H-5, MS-486 
J. Gallimore, H-1, MS-749 

J. Buchhol'z, H-7, MS-518 



RADIOACTIVITY~ IN HRL LIQUID EFFLUENT 

Week 
Ending 

~ ~ 

5-3-76 

5-1 0- 7 6 
5-17- 7 6 
5-2 9- 7 6 

- 6-1-76 
.6-7-7 6 

. . .. 6-14-76 

r 6-21-76 

-0.4 5 0.4 12.0 f 1.2 4 f 19 9.2 f 0.5 7.2 
1.0 f 0.5 10.5 f 1.2 93 f 19 2.2 f 0.4 7.0 
1.7 f 0.6 5.3 f 0.7 * 2.1 f 0.4 5.8 
0.5 f 0.6 21.0 f 2.0 0.7 f 0.3 5.9 
0.9 f 0.7 
0.2 f 0.5 

9.2 f 1.1 
7.1 f 0.9 

2.0 f 0 . 3  5.4 
1.3 f 0.3 7.2 

1.7 f 0.7 4.5 f 0.7 3.0 f 0.3 7.7 
0.2 f 0.5 
1.7 f 0.7 

4.7 f 0.7 
3.9 t 0.6 

2.1 f 0.3 8.0 
1.4 f 0 . 3  7.5 

Volume 
(lo3 Gal/wk) 

379 
3 90 
478 
442 
562 
446 
441 
52 9 
7 04 

CG3 7 00 200 
(Po-210 , Sol. ) (1-125,S01.) 

1 I' Average radioactivity background levels of Los Alamos 
- 13, - y, and tritium are near or below minimum detectable limits. 

water supplies for gross - a, 

All analyses done on weekly, proportional, composite samples. 
3 m  Most restrictive Concentration Guide from ERDAM 0524 (Annex A) of those radionuclides 

used at HRL. Paraphrasing, "effluents may be discharged to public sanitary sewerage 
systems provided the quantity of radioactivity released in any one month, if diluted 
by the average monthly quantity of water releaked.by the installation will not result 
.in an average concentraion exceeding the CG in Annex A, Table 11, Colum:2 (concentra- 

. 

tions in.water above natural background and in an uncontrolled area)." 
', * Gross - y analysis no longer made (see memo H8-76-TG-261). 



.. I LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
OFFICE MEMORANDUM Telephone Ext: 7025 

TO : J. Buchholz, H-7, MS 518 
E. Campbell, H-5, MS 486 
J. Hyder, H - 1 ,  MS 401 

FROM : T. C. Gunderson, H-8 

SUBJECT : SAMPLING RESULTS OF HRL EFFLUENT 

DATE. May 17, 1978 

Reviewed/Lab Counsel 

SYMBOL : H8-78-252 

MAIL STOP: 490 

Attached are t h e  sampling r e s u l t s  of  r a d i o a c t i v i t y  measured 
i n  HRL l i q u i d  e f f l u e n t  from t h e  week ending 1/16/78 t o  the  week 
ending 4/3/78. s l i g h t l y  e leva ted  gross-alpha and gross-beta 
a c t i v i t i e s  w e r e  i n  t h e  e f f l u e n t  during t h e  week ending 1/16/78. 
N o  at tempt w a s  made t o  i d e n t i f y  the  s p e c i f i c  nuc l ide ( s )  causing 
t h e  a c t i v i t y ,  s ince  t h e  concentrat ion w a s  low. 

TCG : mar 
Attachment: a/s 



WEEK 
ENDW 

RADIOACTIVITY' IN HRL LIQUID EFFLUENT 

ANALYSES' 

GRO3S-ALPHA 
(10 uCl/ml) 

0 1.16.78 
0 1.23.78 
0 1.S0.78 
02.06.78 
0 2  13.78 
02.2 1.78 
0227.78 
03.06.78 
03. 13.78 
03.20.711 
03.27.78 
04.03.78 

2.1 f 0.8 
-06  f 1.1 
-1.0 f 1.0 

1.7 f 0.8 
0.6 f 0.7 
0.6 f 0.7 
2.6 f 1.0 
1.9 t 0.8 . 
0.9 f 0.8. 
1 X ) t O A . .  
2.5 t 1.0 
1.3 t 0.7 . 

TWTNJM GROSS-BETA 
(104 "Cl/ml) (104 "Cl/ml) 

48% 5 
12 f 2 
10 i 1 
7 f l  
7 f l  

1 1  f 1 
13 f 2 . '  , ' 

Q t  1 
6 f l  

11 f 1 .' 
8 f l  
6 g  1 

0.1 f 0.3 
0.4 t 0.3 
4.3 f 0.4 
1.1 f 0.3 
0.3 f. 0,s 
0.3 f Q.3 
0.4 t 0.3 
1.5 0.3 
f S  i OJ 

' 1.0 f .  6.3 
.2.1 f. 0.4 
3.9 t 0.4 

CG' 700 
(Po-210. SOL.) 

200 
(l-12sb SOL.) 

1. 

2. 
3. 

MERAGE RAOK)ACTIVITY BACKGROUND UVELS Of  LOS MAWS m T E R  SUPPLYSFOR CROSS-ALPHA. 
GROSS-BETA. AND TRITIUM A M  NEAR OR BELOW w l U P t T E C f A U  LMTS. 
ALL ANALYSES DON€ ON WEEKLY. PROPOA'TKHJAL. COMPOSITE SAYPLES. 
MOST mimcnw COMCENTRATION GUIDE FROM WEM 
M L .  PARAPHRASING. "EFFLIXNTS MAY BE DISCHARGED TO 
TN OUANTlTY OF RADIOACTIVITY RELEASED N ANY ONE MONTH. C DILUTED BY THE WERACE YOElTtkY 
QUANTITY Of WTER RELEASED BY THE INSTALLATION WLL MOT RESULT W AN LYERAGE CONCENTRATON 
EXCEEDNG TN CC IN ANNEX A. T A U  UJpEILUMN 2 (CONCENTRATIONS UUTER ABOVE BACKGROUND 
AND W AN UNCONTROLLED AREA)." 
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OFFICE MEMORANDUM 
: Harry Jordan, H-DO MS 400 A p r i l  20, 1978 TO 

THRU : Wayne R. Hansen, H-8 Group Leader 

FROM : T. C. Gunderson, H-8 

SUBJECT ! SAVPLING FREQUENCY CHANGE FOR HRL LIQUID EFFLUENT 

Presently HRL l i q u i d  eff luent  is sanpled as follows: 

Sampl i ng Sample 
Frequency Type Group Afi E 1 yses 

3/wee k grab H-7 0 ,  s,  Y 

1 /week proportional, H-8 a, 5 ,  3H 
composite 

H-7's 3/week sampling frequency provides short  notice of releases 
f o r  waste management control. 
i s  often enoughto document releases t o  the envi ron~ent .  

I w i s h  t o  change H-8's sampling frequency from l/week t o  
biweekly. 

, releases t o  the environment, since the composite s a rc l e  i s  
proportional t o  the to t a l  HRL l i q u i d  flow. 
reduce H-8's HRL sampling e f f o r t ,  while not degradinc; the qual i ty  
of data collected. 
sampling would be sa t i s fac tory  as far as H-1 i s  concerned. 

H-8's l/week sampling frequency 

A biweekly sampling frequency is  suf f ic ien t  t o  document 

T h i s  change would 

John Gallimore (H-1) told me t h a t  biweekly 

I 

Please le t  me know i f  you approve of this change. 

TCG/ml k 



PuMicly LOS ALAMOS SClENTlF IC LABORATORY 

LOS ALAWOS. NEW MEXICO a7500 
UNIVERSITY OF CALIFO'RNIA 

OFFICE MEMORANDUM 

TO : Allen M. Valentine .DATE: July 28, 1975 

THRU : LaMar J. J$;on,.H-8 Group Leade 

FROM : Ray Garde, 

H-1 Alternate Group Leader 

SUBJECT : HRL LIQUID WASTE 

SYMBOL : H8-75-247 

MAIL STOP: 490 

H - 8  has not been sampling the liquid waste stream 
from HRL. Sampling of the lift station by H-8 was to 
commence as soon as H-7 had provided the samp.ling 
capability, i.e. timers and containers. 

. O n  July 24, H-7, turned over the sampling of the 
lift station to H-8, but the system was inoperative. 
As soon as the problems are corrected (by H - a ) ,  H-8 
will start sampling the lift station and provide John 
Gallimore a copy of the results. 

H-8 does not intend to sample the sub-basement 
sump. 

LJJ: RG:dl 

xc: L. A. Emelity, H-7 
John Gallimore, H-1 

I 

I .  
I 



LOS ALAMOS SCIENTIFIC LABORATORY . 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
TO : K. E.  A p t ,  H-8 DATE: 

SYMBOL H8-75-467 

MAIL STOP: 490 

A r e v i e w  i n  February 1975 of the s t a t u s  o f  m o n i t o r i n g  
documentation$keveral l i q u i d  e f f l u e n t  s o u r c e s  a t  the LASL resul ted 
i n  e s t a b l i s h m e n t  o f  a comprehensive s a n i t a r y  w a s t e  program. (See 
H8-75-58 a t t a c h e d ) .  The review was i n i t i a t e d  b y  concern over the 
HRL b u i l d i n g  i n p u t  i n to  the c o u n t y  s y s t e m  w i t h  incomplete monitor- 
i n g  d a t a .  I t  was,  and i s  now, deemed vital t h a t  this f a c i l i t y  be 
sampled v i a  the s y s t e m  recently i n s t a l l e d  for t h a t  purpose.  

Fo l lowing  a review w i t h  H-DO of the above noted comprehensive 
program, it was agreed t h a t  H-8 w o u l d . i n i t i a t e  i m m e d i a t e l y  the HRL 
b u i l d i n g  m o n i t o r i n g  program a s  o u t l i n e d ,  b u t  due t o  manpower l i m -  
i t a t i o n s ,  w e  would better def ine the personnel and f a c i l i t y  com- 
m i t m e n t s  for the remainder of the scheme f o r  l a t e r  a s s ignmen t  and 
imp lemen ta t ion .  In c o n v e r s a t i o n  w i t h  A1 V a l e n t i n e  and John 
G a l l i m o r e  of H - 1 ,  t h e y  i n d i c a t e d  a w i l l i n g n e s s  t o  a s s i s t  b y  over- 
seeing collection and d e l i v e r y  o f  the samples  t o  OHL. 
p l e a s e  c o n t a c t  M r .  G a l l i m o r e  to  comple t e  these arrangements  and 
then arrange  for  sample a n a l y s e s  and d a t a  r e p o r t i n g .  I s u g g e s t  
u t i l i z a t i o n  of  one of the t e c h n i c i a n s  t o  receive samples ,  p r e p a r e  
them f o r  a n a l y s e s ,  a s semble  the d a t a  and d e v e l o p  a p e r i o d i c  r e p o r t .  
S u p e r v i s i o n  of  this a c t i v i t y  could be a s s i g n e d  M r .  Gunderson when 
he a r r i v e s .  
a r r i v a l  . 

Would you 

However, the program shou ld  be i n i t i a t e d  p r i o r  to  his 

LJJ:mar 
A t  tachmen t : "a/s"  

I 



, 

TO 

Thru : 

FROM : 

SUBJECT : 

SYMBOL : 

' .)S ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMaS. N E W  MEXICO 87544 
UNIVERSITY OF CALIFORNIA 

OFFICE MEMORANDUM. 
I 

DATE: February 14, 1975 
1 

Barry Jordan, H-DO 

LaMar J. Jo n. o 

R. Garde, H-8 

PROGRESS REPORT ON HRL BUILDING AND SEWAGE TREATHENT PLAXT 
EFFLUENTS. 
H - 8 - f 5 - 5 8  

H-8 Group Leader; C. W. Christenson, H-7:Group Lea & a  

Allen Valenti & H E l t  ernat e Group Leader .% 51 

- -- I 

I 

As per your request, H-1, H-7 and H-8 personnel have 
been investigating the problems associated with sampling the 
subject effluents and analyzing them for radioactive and 
nonradioactive contaminants. This is a report on the 
status to date. 

A.  HRL Features I 

1. Sub-basemeht' 5 u m p  
a. The sub-basement sump has an adequate reservQ5r.to 

b.. Timers have been installed on pumps to provide 
provide a proper sample. 

volume data. 

Table 1. 

ished as shown in Table 1. 

- .  -. . . .  above normal sample results will. be established. 

I 

. -  C .  A sampling schedule has been established as show= in 

d. An arrangement for sample analyses has been sstat- 

e. A procedure for alerting €I-1 and H-8 of high or . 
. .  - .. 

-. . . . -___ 2. - . Sewage . . Lift Station 
a. Several commercial samplers are being considered. 

One will be selected and ordered soon. 
. . _ .  . b. A sampling procedure has been established as shown . 

.---- - - -_ .. . . in Table 1. .- 

c. Analyses of samples will be as shown in Table 1. 
.3;- A radioactive maxer'ial inventory is being compiled . .  __-_. _-- -- 

. .  ... . b y  H-1. Early indications are that 2 current inventory 
at all times will be difficult or at least costly to 
maintain because ._ - of - _ _  - the . . numerous isotopes and users. 
The advantages and disadvantages or' such an inventory 
are still under investigation. 

-- . -.-_ --.-- .._ _.-- ..--._. .- - .... -- -- - .  .. 

4 .  H - 7  has made arrangenents to equip the lift station with . ._-- . -- _.-__-I_-_._._ __  - _- .. _. _. _ _  ---. _ _ _ _  ... _. 
. -. ---.;.::;-. =:-:: -- [.><<.. . z-c-..&<=- ----a-SCAM alarm. ._- i - 

.- _._--.__- S--The -memo--of- undersr-a~ding.-~etween' HRL Groups and H-1 is : 
being reviewed. It will be revised when more information 
on flow volumes is available. H-7 is now compiling these 
data. 

I 
B. Bayo-Pueblo County Sewage Plants ~ 

*Responsibilities for monitoring all County plants have -J 

L v 
h C. Tech Area plants d 

. 1. The responsibilities for monitoring these plants have .- 
been established as shown in Table 1. . 1. 

4: - established-as shown in Table 1. 

0 
s. 

a 

9 



H a r r y  J o r d a n  -2- 

I 

I 
I 

F e b r u a r y  14, 1975 

2 .  T h e  p r a c t i c e  of a l l o w i n g  s l u d g e  f r o m  Tech Area  
p l a n t s  t o  b e  d i s t r i b u t e d  t o  t h e  p u b l i c  h a s  b e e n  
s t o p p e d .  The d i s p o s a l  of t h e  s l u d g e  w i l l  b e  by  
p r o c e d u r e s  t o  b e  e s t a b l i s h e d  by H-8' .  

I 
A 1 t h o u g h . a  r o u t i n e  p rogram h a s  n o t  y e t  b e e n  i n i t i a t e d ,  T a b l e  

1 shows  t h e  t e n t a t i v e  s c h e d u l e  and  r e s p o n s i b i l i t i e s .  B e c a u s e  
of t h e  i m p a c t  o n  t h e  g r o u p s '  a n a l y t i c a l  l a b o r a t o r i e s  i t  is 
e x p e c t e d  t h a t ,  a s  t h e  s o u r c e s  o f  wastes t o  t h e  t r e a t m e n t  . 

f a c i l i t i e s  a r e  i n v e s t i g a t e d ,  t h e  number of a n a l y s e s  w i l l  b e  
r e d u c e d  d r a s t i c a l l y .  T a b l e  2 shows t h e  p r e s e n t  m o n i t o r i n g  
p r o g r a m  f o r  t h e s e  f a c i l i t i e s  t o  i l l u s t r a t e  t h e  a d d i t i o n a l  
work l o a d  t h a t  t h e  new p r o g r a m  will r e q u i r e .  

I 
In p r o p o s i n g  t h e  s c h e d u l e  i n  T a b l e  1 ,  two r e q u f r e m e n t s  w e r e  

c o n s i d e r e d :  (1) t h e  n e e d  f o r  d o c u m e n t i n g  r e l e a s e s  t o  t h e  
e n v i r o n m e n t  and  (2 )  t h e  n e e d  t o  h a v e  a r e l a t i v e l y  s h o r t  n o t i c e  
of re leases  f o r  waste management c o n t r o l s .  

I 
Changes  i n  t h i s  s c h e d u l e  may b e  r e q u i r e d  when t h e  LASL 

l i q u i d  e f f l u e n t  m o n i t o r i n g  p rogram is expanded  t o  i n c l u d e  t h e  
numerous  i n d u s t r i a l  was tes  f rom c o o l i n g  t o w e r ,  e t c .  The 
blowdo'wn f r o m  t h e  TA-3 s team p l a n t  is among t h e  most i m p o r t a n t  

. .  . of these. 

RG:bh 
xc: LaMar J. Johnson, H-8 . 

C. W. Christenson, H-7 
Allen Valentine, H-1 
Evan Campbell, H-5 

I 

I 

I 



- TABLE 1. Proposed Sampling Program for  HRL Building and Sewage' Treatment P l a n t s  

HRL Building 

Subsbasement Sump 
L i f t  s t a t i o n  

Tech Area P lan t s  
. P l a n t s  (TA-3, 16, 

21, 41) 
(TA-3,21) 

Lagoons (6) 

' Sept ic  Tanks ( ~ 4 0 )  

. County P l a n t s  
P lan t s  (3) 
Lagoon (1) 

Sampling Frequency 

Liquid Sludge 
(Group) 

. .  

3/wk (H-7) - .  
l/wk (H-8) - 

l/wk (Zia) 4 /yr  (H-8: 
l/wk (Zia) 0 

l/wk ' (Z in)  l / y r  (H-8: 

0 l / y r  (H-8: 

l/wk (H-8) 4 /yr  (11-8: 
l/wk (H-8) l / y r  (1.1-8: 

Analyses Frequency 

Liquid Sludge 1 ' .  
(Group) 

, I  

3 [wk (H- 7) - 
12/yr  (H-8) - 

12 /y r  01-81 4/yr  (€I-8) 

12 /yr  (H-8) l / y r  (H-8) 

0 l / y r  (H-8) 

12 /yr  (H-8) 4 /yr  (11-8) 
12/yr  (H-8) l / y r  (H-8) 

l/lwk(H-7 0 

. .  , 

Analyses 

I 

Non-radioac t ive 
Liquid Sludge 

*A *B 
0 0 

*A *B 

*A *B 

*A ' *B 
*A *B 

*A Liquids w i l l  be  analyzed f o r  non-radioactive contaminants only when s ludge  ana lyses  i n d i c a t e  problems 

*D Plans are t o  a s k  CMB-1 t o  do one thorough emission spectroscopy heavy metal a n a l y s i s  of s ludge  from a l l  
sewage treatment f a c i l i t i e s  t o  e s t a b l i s h  a base- l ine and compare wi th  11-5, H-8 techniques.  By t h e  t i m e  
f o r  t he  second sample c o l l e c t i o n  the  ana lyses  (done by 11-5 and H - 8 ) , w i l l  be reduced t o  those  elements  known 
t o  be a p o t e n t i a l  contaminant a t  t h a t  f a c i l i t y .  These p o t e n t i a l s  a re  being inves t iga t ed  by H - 1 ,  H-5, and 
H-8. (CMB-1 has not  been approached t o  see i f  they w i l l  perform t h e  ana lyses)  

1. Analyses w i l l  be perf,ormed on e f f l u e n t s  only; p l a n t s '  i n f l u e n t s  w i l l  no t  be monitored. 
2. Althoueh only a ,B,y,31~ ana lyses  are ind ica t ed  s p e c i f i c  ana lyses  w i l l  have t o  be performed (at  least 

i n i t i a l l y )  a t  p l a n t s  where contaminants are known t o  be present  
3. The Z I A  sampling e f f o r t  shown i n  the  t a b l e  has  a l r eady  been arranged. 
4. Organic contaminants,  so lven t s ,  etc. are not  included a t  t h i s  time. The compilat ion of contaminants . 

by H-1, H-5, and B-8 may i n d i c a t e  a need for  t h i s  type of ana lyses .  
5. Where weekly sampling and monthly anaI.yst3s are ind ica t ed ,  t he  ana lyses  w i l l  be  performed on a composite 

- of weekly samples. 

I 

General Comments: 

I 

LASL-ERDA.OFFICIAI 



~ , ... , . _  

Mu, Building 
' Sub-basement Sump 

Lift Station 

Tech Area Plants 
Plants (TA-3, 16, 

Lagoons (6) 
21, 41) 

I 
- . a  

TABLE 2. Present Monitoring Program ' 

Sampling and Analyses . Analyses 
Fr equcnc y (Group) Radioactive 
Liquid Sludge Liquid Sludge 

. .  

2/wk (ZIA) 0 u , B (H-7 1 9 

(TA-5 3 only) 0 a,B(H-7) - Z/wk(ZIA) ' 

Analyses 
Non-radioactive 
Liquid Sludge 

The liquid effluents from County and 
Tech Area Plants have been sampled 
semi-annually by H-8 (grab samples) and 
analyzed by H-7 or H-8 for general ter 
quality parameters (hardness, totai 
solids, F, Ca, C1, pH, conductance, etcq 
and for A,, Cu, Cr, Pb, Hg, CN, and Zn. 
The HRL Bldg. and the septic tanks have 
not been a a1 zed for non-radioactive contamirianCs Y 

Septi'c Tanks - Samples have been collected by Z I A  and analyzed for H-7 where contamination is suspected 
each time a tank is emptied. 

County Plants 
1 - a,B(H-7) - Plants (3) l/wk (€3-7) 0 

Lagoons (1) 0 0 
Plants and Lagoons 2/yr(H-8) : 0 u,B,Us (H-8) 9 

- - 
CS,PU, 3~ 

LASL-ERDA*OFFICIAl 
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LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY r)F CbLIFORNIA 
LOS ALAMOS. N E W  MEXICO W S 4 4  

OFFICE MEMORANDUM 
TO : S, Lombard, H - 8  DATE: . February 5, 1975- 

-. SUBJECT . ANALYZING SEWAGE SLUDGE SAMPLES --- EXPERIMENT MEMO 

SYMBOL : H8-75-43 

I * 
As we discussed a couple of weeks ago, the H - 8  

involvement in monitoring the tech area and County sewage 
treatment plants is still uncertain. The H-7/H-8 respon- 
sibilities should be established in the very near future. 

However, one H-8 duty(regard1ess of what other 
responsibilities there might be) will be to analyze the 
sludges from these plants ( "8  plants) for radioactive 
and heavy metal concentrxtiom. I would like to sample 
these plants quarterly. 

When we discussed this you indicated that analyzing 
. the sludge might require some experimentation. I would 

like to provide you some sludge for a trial run as soon 
as possible so that the real samples can be collected 
sometime before the very end of the quarter. H-7 has ana- 
lyzed sludge before; you might benefit from talking to 
,someone over there. 

The required analyses will be: 

admium -6esium-137 
f :. -Hexavalent Chromium -Plutonium-238 and 239 

-tal chromium i j  llranium - Total 
-Copper - .  -dr.. Strontium-90 (maybe 69, too) 
'Mercury Gross a 
Aead Sross B 

c r  
C r  
fI 

Pd 
LL 

Zinc S r w s  Y 
Z'V -Beryllium 

Please let me know when I may submit samples, and how 
many you would like. 

xc: Richard Peters - H-a 
Jim Owens - H-+ 

RG : bh 

... 
4 _. 
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UNIVERSITY CP CA!-:FCKXtA 

LCS ALAMOS. NEW MEXICO ~ i 5 - 1 4  

..- . . . . .  

OFFl'CE M E M O R A N D U M  

TO : A l l e n  I.]. V a l e n t i n e  

THRU : LaMar J .  J g i o n ,  H-8 Group Leade+.-, 

FROM : Ray Garde,.  

H - 1  A1 t e r n a t e  Group L e a d e r  

l j '  

SUBJECT : - H R L  LIQUID WASTE 

SYMBOL : H8-75-247 

MAIL. STOP: 4 9 c  

DATE: J u l y  2 8 ,  1975 

H-8 h a s  n o t  b e e n  s a m p l i n g  The l i q u i d  waste s t r e z m  
froin H R L .  
commence a s  s o o n  as H - 7  had p r o v i d e d  t h e  s a m p l i n g  
c a p a b i l i t y ,  i . e .  t i R e r s . z n d  c o n t a i n e r s .  

Sampl ing  o f  t h e  l i f t  s t a t i o n  by H - 8  was t o  

Cn J u l y  2 4 ,  H-7, t u r n e d  o v e r  t h e  s a m p l i n g  of t h e  
l i f t  s t a t i o n  t o  H - 8 ,  b u t  t h e  s y s t e m  was i c o p e r a t i v e .  
A s  soon  a s  t h e  prob1e;i;s a r e  c o r r e c t e d  ( 5 y  E - 8 ) ,  H-8 
w i l l  s t a r t  s a m p l i n g  t h e  l i f t  s t a t i o n  a n d  7 r o v i d e  J o h n  
G a l l i n o r e  a copy o f  t h e  r e s u l t s ,  

H - 8  d o e s  n o t  i n t e n d  t o  s a m p l e  t h e  sub -basemen t  
sump. 

L J J  :RG:dl 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CfiLIFORNIA 

LOB ALAMOS. N E W  MEXICO 07544 

Reviewed/Lab C o u n d  

" 1-1 - 
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_ _  _. - - - -. . 
OFFICE MEMORANDUM 

-. . 
TO <--Harry Jordan, H-DO-'.: 

Thru : LaMar J. Jo n o 

FROM : R. Garde, H-8 

\.- . 

H-8 Group Leader; C. W. Christenson, H-7:Group Lea$&*$ 
Allen Valenti - - -  k$ H E l t  ernat e Group Leader 

SUBJECT: PROGRESS REPORT ON HRL BUILDING AND SEWAGE TREATMENT PLANT 
EFFLUENTS. 

SYMBOL : H-8-75-58 

As per your request, H-1, H-7 and H-8 personnel have 
been investigating the problems associated with samplin.g.the . . 

subject effluents and analyzing them for radioactive and 
nonradioactive contaminants. This is a report on the 
status to date. 

A. HRL Features 
1. 

2 .  

3 .  

4. 

5 .  

Sub-basemeht: Sump 
a. The sub-basement sump has an adequate reservQ3r.to' 

b.. Timers have been installed on pumps to provide 

c. A sampling schedule has been established as shown in 

d. An arrangement for sample analyses has been.estab-:. 

e. A procedure for alerting H-1 and H-8 of high or 

Sewage Lift Station 
a. Several commercial samplers are being considered. 

b. A sampling procedure has been established as shown 

c. Analyses of samples will b'e as shown in Table 1. 
A radioactive material inventory is being compiled 
by €I-1. Early indications are that a current inventory 
at all times will be difficult.or at least costly to 
maintain because of the numerous isotopes and.users. 
The advantages and disadvantages of such an inventory 
are still under investigation. 
H - 7  has made arrangements to equip the lift station with 
a SCAM alarm. 
The memo of understanding between HRL Groups and H-1 is 
being reviewed. It will be revised when more information 
on flow volumes is available. II-7 is now compiling these 
data. 

provide a proper sample. 

volume data. 

Table 1. 

ished as shown In Table 1. 

above normal sample results will be established. 

One will be selected and ordered soon. 

in Table 1. 

B. Rayo-Pueblo County Sewage Plants 
Responsibilities for monitoring ail County plants have 
established-as shown in Table 1. 

C. Tech Area plants 
1. The responsibilities for monitoring these plants have 

been established as shown in Table 1. 



TABLE 2. Present  Monitoring Program 

Sampling and Analyses . Analyses Analyses 

Liquid Sludge Liquid Sludge Liquid Sludge 
' Frequency (Group) Radioact ive Non-radioactive 

. .  
HRL Building 

Sub-basement Sump 3/wk - asB(H-7) - The l i q u i d  e f f l u e n t s  from County and 

L i f t  S t a t ion  0 Tech Area P l a n t s  have been sampled 
semi-annually by H-8 (grab samples) and 
analyzed by H-7 o r  H-8 f o r  gene ra l  water 
q u a l i t y  parameters (hardness,  t o t a l  
s o l i d s ,  F, Cas C1 ,  pH, conductance, etc. 
and f o r  A,, Cu, C r ,  Pb, Hg, CN, and Zn. 
The HRL Bldg. and t h e  s e p t i c  tanks  have 
no t  be n a a1 zed f o r  non-radioabt ive contamhanfs  Y 

- - - 
Tech Area Plan ts  

P lan t s  (TA-3, 16, 

Lagoons (6) 
- 21, 41) P/Wk(ZIA) 0 as B 03-7 

2/wk (2 I A )  
(TA-53only) ' 0 , 

- a, B(H-7) 

Sept ic  Tanks - Samples have been c o l l e c t e d  by Z I A  and analyzed f o r  H-7 where contamination is suspected 
each time a tank  is emptied. 

County P lan t s  
:. u,B(H-7) - Plan t s  (3) l/wk(H-7) 0 

Lagoons (1) 0 0 
P lan t s  and Lagoons 2/yr (H-8) 0 a , B , U ,  (H-8) - - - 

8, . .  Cs,Pu, 



TO : Distribution 

LOS P.C.4MOE.SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO5 ALAMOS. NEW MEXICO 87544 

-Lab Counsel 

OFFICE MEMORANDUM 

i 

FROM : e H. S. Jord -H- 0 
=-d 

SUBJECT : HI& SEWAGE DISCHARGE 

SYMBOL : H 

I 
. .  

A discussion of the problems associated w i t h  the HRL sewage dis- 
charge by J. Dummer (H-11, J. Gallimore (H-11,  L. Emelity (H-7) ,  and . 

H. Jordan (H-DO), resulted in  the following decisions and assigned 
responsibilities a s  noted by the designated group i n  parenthesis 
a f te r  pertinent items. . 

A. HFU, Features J 

I 
1. Sampling of the effluent from the sub-basement sump w i l l  con- - 

tinue. The following improvements w i l l  be accomplished. 

a. 

b. 

C .  

d. 

e. 

Sampler w i l l  be provided with an adequate reservoir t o  
provide proper sarrple (Responsible Group: H-7) .  

I 

T i m e r s  w i l l  be installed on pumps to  provide estimate 
of pumped volume (RG: H-7). 

Proper schedule for sampling will be established (RG: H-7) .  

H-7 w i l l  consult w i t h  H-5, H-8,,and H-4 t o  establish 
best arrangement for proper sample analysis (RG: H - 7 ) .  

A procedure for alert ing H-1 of high or  above normal 
sample results w i l l  be established (RG: H-7). 

2. A new sampler w i l l  be installed to  obtain proper samples 
of the effluent from the sewage l i f t  station. The follow- 
ing items are  to  be provided. 

a. Sampler (RG: H-7) .  

b. Determination of sampling procedure--consideration 
given to  weekly composite (RG: H-7). 

c. Analysis of samples must be a reliable and suitable 
for meeting reporting requirements of AECM 0513. 
H-7 t o  consult w i t h  H-8, H-5, H-4 on th i s .  (RG: H - 7 ) .  

I 

I 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVEkSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87S44 

i 

TO: Distribution 

B. 

C. 

D. 

3. 

4. 

5 .  

-2 DATE: January 16, 1975 

I 
A s  a back-up to Item 2 above, an administrative radioactive 
material invantory w i l l  be established by Groups i n  HRL,  i f  
t h i s  is possible and reasonable as  HRL representatives ind i -  
cated i n  a previous meeting. 
t e r i a l  sent t o  TA-50 (RG: H-l). 

The inventory t o  include ma- 

The matter of the l i f t  station effluent overflowing t o  the 
Los Alarnos Canyon for uncontrolled periods was discussed. 
It was concluded tha t  storage for accidental s p i l l s  was 
not just i f ied but that  Engineering is  to be requested t o  
equip the l i f t  station with an alarm--preferably a SCAM 
alarm (RG: H-7) .  

The matter of the  memo of understanding between HRL Groups 
and H-1 is to  be reviewed and revised as required. An 
ef for t  w i l l  be made by H-1  to  determine actual compliance 
with SOP'S for handling radioactive matter i n  HRL (RG: H-a) .  

Bayo-Pueblo County Sewage Plants 

The sewage effluent from H l U  may be directed to  either or  both 
Pueblo and Bay0 plants. This is an envirom-ntal problem and 
consideration of the LASL program for monitoring a l l  municipal 
plant liquid effluents and sludge should be reexamined and a 
proper program established. Responsibilities for  sampling, 
type and frequency of sampling, sample analysis and re2orting 
procedure are to  be worked out between H-7 and H-8 (2G: H-8). 

The same problems noted above regarding municipal plants also 
exis t  for Tech Area plants. 

1. The responsibility for conducting a proper sampling program 
for liquid and sludge effluent from these plants is to be 
established and a program init iated.  The matter is to be 
worked out between H-7 and H-8 (RG: H-8). 

2. The practice of allowing sludge from Tech Area plants to  
be distributed to  the public o r  workers w i l l  be stopped. 
Proper procedures for control of the sludge w i l l  be i n s t i -  
gated. H-8, w i t h  technical assistance from H-7, w i l l  handle 
t h i s  problem through Engineering (RG: H-8). 

The necessity and feasibil i ty of reactivating a separate con- 
taminated l i q u i d  waste system for HRL is one of the items under 
consideration by the Liquid Waste Management Study Group. 

I 

I 

I .  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVEPSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

I 
TO: Distribution -3 DATE: January 16, 1975 

E. Memo reports on the Groups' findings and f i n a l  action w i l l  be 
submitted to H-W as soon as action is coqdeted.  
is not completed by February 15 ,  a progress or preliminary 
report will be submitted by that  date. 

If action 

I 

HSJ:ed 
Distribution : 

J.  E. Dummer, H-1  
C.  W. Christenson, H-7 
L. J.  Johnson, H - 8  # 
J. C. Gallimore, H - 1  
L. A. Emelity, H-7 
R. Garde, H-8 

! 

I 

I 
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UNIVERSITY OF CALIFORNIA 

OFFICE MEMORANDUM 
TO : Harry Jordan, H-DO 

Thru : LaMar J. Jo n o H-8 Group Leader ; C. W. Christenson, 
Allen Valenti & H R l t  ernat e Group Leader 

FROM : R. Garde, H - 8  

SUBJECT - PROGRESS REPORT ON HRL BUILDING AND SEWAGE TREATMENT PLANT 
EFFLUENTS. 

SYMBOL : H-8-75-58 

I 
As per your request, H-1, H-7 and H-8 personnel have 

been investigating the problems associated with sampling the . _  

subject effluents and analyzing them for radioactive and 
nonradioactive contaminants. This is a report on the 
status to date. 

A. HRL Features 
1. Sub-basemeht: Sump 

a. The sub-basement sump has an adequate reservQ3r.to 

b; Timers have been installed on pumps to provide 

c. A sampling schedule has been established as shown in 

d. An arrangement for sample analyses has been estab-. 

provide a proper sample. 

volume data. 

Table 1. 

ished as shown in Table 1. 

above normal sample results will be established. 
. .  e. A procedure for alerting H-1 and H - 8  of high or 

2. Sewage Lift Station 
a. Several commercial samplers are being considered. 

b. A sampling procedure has been established as shown 

c. Analyses of samples will be as shown in Table 1. 

by H-1. Early indications are that a current inventory 
at all times will be difficult.or at least cbstly to 
maintain because of the numerous isotopes and users. 
The advantages and disadvantages of such an. inventory 
are still under investigation. 

4. H-7 has made arrangements to equip the lift station with 
a SCAM alarm. 

5. The memo of understanding between HRL Groups and H-1 is 
being reviewed. It will be revised when more information 
on flow volumes is available. H-7 is now compiling these 
data. 

One will be selected and ordered soon. 

in Table 1. 

3. A radioactive material inventory is being compiled 

B. Bayo-Pueblo County Sewage Plants , 
Responsibilities for monitoring ail County plants have 
established -as shown in Table ,l. 

C. Tech Area plants 
. 1. The responsibilities for monitoring these plants have 

been established as shown in Table 1. 



' TABLE 1. Proposed Sampling Program for HRL Building and Sewage' Treatment Plants 

HRL Building 

Sub=basement Sump 
Lift station 

Tech Area Plants 
-Plants (TA-3, 16, 

21, 41) 
(TA-3,21) 

Lagoons (6) 

Septic Tanks (~40) 

County Plants 
Plants (3) 
Lagoon (1) 

Sampling Frequency 

Liquid Sludge 
(Group) 

3/wk (H-7) - 
l/wk (H-8) - 

l/wk (Zia) 4/yr(H-8 
l/wk (Zia) 0 

l/wk (Zia) l/yr(H-8 

0 l/yr (H-8 

l/wk (H-8) 4/yr (€1-8 
l/wk (H-8) l/yr(H-8 

Analyses Frequency 
(Group) 

Liquid 

3 / wk (H-7) 
12/yr (H-8) 

12/yr (H-8) 
l/wk(H-7 

12/yr (H-8) 

0 

12/yr (H-8) 
12/yr (H-8) 

Sludge 

- - 

4/yr (H-8) 
0 

l/yr (H-8: 

l/yr (H-8: 

4/yr (H-8: 
l/yr (11-81 

Yon-radioactive 
Liquid Sludge 

0 
0 

*A *B 
0 0 

*A *B 

*A *B 

*A *B 
*A *B 

*A 

*B 
' 

Liquids will be analyzed for non-radioactive contaminants only when sludge analyses indicate problems 

Plans are to ask CMB-1 to do one thorough emission spectroscopy heavy metal analysis of sludge from all 
sewage treatment facilities to establish a base-line and compare with H-5, H-8 techniques. By the,time 
for the second sample collection the analyses (done by H-5 and H-8),will be reduced to those elements known 
to be a potential contaminant at that facility. 
H-8. (CMB-1 has' not been approached to see if they will perform the analyses) 

1. 
2. 

3. 

These potentials are being investigated by H-1, H-5, and 

General Comments: 
Analyses will be persormed on effluents only; plants' influents will not  be monitored. 
Although only ~ , B , Y , ~ H  analyses are indicated specific analyses will have to be performed (at least 

The ZIA sampling effort shown in the table has already been arranged. 

by H-1, H-5, and H-8 may indicate a need for this type of ana,lyses. 
Where weekly sampling and monthly analyses are indicated, the analyses will be performed on a composite 
of weekly samples. 

. 
initially) at plants where contaminants are known to be present 1 

.4. Organic contaminants, solvents, etc. are not included at this time. The compilation of contaminants 
I .  

5 .  

J 
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LOS ALAMOS SCIENTIFIC LABORATORY . 

UNIVERSITY OF -CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87544 

ReviewedlLabCW~ 

OFFICE M E M O R A N D U M  
TO : K. E. A p t ,  H - 8  

FROM : M a r  J .  Johnson, H - 8  Group 

SUBJECT : HRL L I Q U I D  EFFLUENT 

SYMBOL : H8-75-467 

MAIL STOP? 490 

DATE: November 12,  1975 
I 

@by&- 
(%## 

PROGRAM ... 

I 

I 
A review i n  February 1975 of the s t a t u s  o f  m o n i t o r i n g  

documentat ion$everal  l i q u i d  ef f l .uent s o u r c e s  a t  the LASL r e s u l t e d  
i n  e s t a b l i s h n e n t  o f  a comprehens ive  s a n i t a r y  w a s t e  program. (See 
H8-75-58 a t t a c h e d ) .  The r e v i e w  was i n i t i a t e d  b y  concern over the 
HRL b u i l d i n g  i n p u t  i n t o  the c o u n t y  s y s t e m  w i t h  i n c o m p l e t e  monitor- 
i n g  d a t a .  I t  was,  and i s  now, deemed v i t a l  t h a t  th is  f a c i l i t y  be 
sampled v i a  the s y s t e m  r e c e n t l y  i n s t a l l e d  f o r  t h a t  purpose .  

I 

Following a r e v i e w  w i t h  H-DO of the above  noted comprehensive 
progfam,  i t  was agreed t h a t  H-8 would i n i t i a t e  i m m e d i a t e l y  the H X L  
b u i l d i n g  m o n i t o r i n g  program a s  o u t l i n e d ,  b u t  due  t o  manpower lin- 
i t a t i o n s ,  we  would better define the p e r s o n n e l  and f a c i l i t y  com- 
m i t m e n t s  for the remainder  of the scheme for  l a t e r  a s s ignmen t  and 
. imp lemen ta t ion .  In c o n v e r s a t i o n  w i t h  A l  V a l e n t i n e  and John 

. Gallimore o f  H - 1 ,  t h e y  i n d i c a t e d  a w i l l i n g n e s s  to  a s s i s t  b y  over- 
. s e e i n g  collection and d e l i v e r y  o f  the samples  t o  OHL. 

. p l e a s e  c o n t a c t  :W. G a l l i m o r e  t o  c o m p l e t e  these arrangemen t s  and 
then arrange  for sample a n a l y s e s  and d a t a  r e p c - r t i n g .  I s u g g e s t  
u t i l i z a t i o n  of one of the t e c h n i c i a n s  t o  receive s a m p l e s ,  p r e p a r e  
them for a n a l y s e s ,  a s s e m b l e  the d a t a  and d e v e l o p  a p e r i o d i c  report. 
S u p e r v i s i o n  of this a c t i v i t y  c o u l d  be a s s i g n e d  M r .  Gundc-rson when 
he a r r i v e s .  However, the program s h o u l d  be i n i t i a t e d  :.. :+x- to  h i s -  
a r r i v a l  . 

Would you 

LJJ:mar 
A t tachmen t :  "a/s"  
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OS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C A L I F O R N I A  . 

LOS ALAM3S. N E W  MEXICO 87544 . 

OFFICE MEMORANDUM 
TO : Harry Jordan, H-DO 'DATE: February 14, 1975 

1 
Thru : LaMar J. John o H-8 Group Leader; C. W. Christenson, H--):Group Leag; 

FROM : R. Garde, H - 8  
Allen Valenti & H E l t  ernat e Croup Leader 

SUBJECT : PROGRESS REPORT ON HRL BUILDING AND SEWAGE TREATHENT PLAXT 
EFFLUEMTS. 

SYMBOL : H-8-75-58 
1 . 

I 

AS per your request, H - 1 ,  H-7 and H - 8  personnel have 
been investigating the problems associated with sanpling the 
subject effluents and analyzing chen for radioactive and 
nonradioactive contaminants. This is a report on the 

. _  status to date. 
. I  

A. HRL Features 
1. Sub-basemeht- Sump 

a. The sub-basement sump has an adequate reservczir t o  

bo- Timers have been installed on pumps to provide 
provide a proper sample. 

volume data. 

- 

. . ..- c. A sampling schedulc has been established a s  shown in 
. T a b l e  1. 

d. An arrangement r'or sample analyses has been est:-:-- 

e. A procedure for alerting H-l.and - 8  of high or 

. .  

ished as shown In.Table 1. 

-. - - .. above normal sample results will . . .  established. --._. . -_-_ -:__. _. . 

2. Sewage L i f t  Station -- --. -_---I._- ._- ._ . 
a. Seve'ral commercial samplers are being considered. 

.- . . One will be selected and ordered s o o n .  
- . _ .  b. A sampling procedure has been established a s  shown 

--.- .---_ . . ----. . - - - . . . . In Table 1. . . - -  - 
c. Analyses of samples will b'e a s  shown in Table 1. 

-3.-- A radioactive material inventory is being compiled - -  - --_.I--- _ .  

. -. _.. by H - 1 .  Early indications are that 2 current inventory' . 
at all tines will be difficult or at least costly to 
maintain because . . of . . . . _ t h e  numerous isotopes and users. 
The advantages and disadvantages of such a n  inventory 
are still under investigation. 

4 .  H - 7  has made arrangenents to. equip the lift station with 

--. - . .- . -._-- .--. - . - .. . .- -. 

. -_- .. _. ----- ._.- .-. .. -- __.. - . . 
---.:.:=;-; e-2: "- ;.:>-: &,=-&,: ----a "SCAM alarm. _ _ -  - - - - .  

- -S--The - m e m o  -of underscanding.-between H R L  Croups and H-1 is .. 
being reviewed. It will be revised when more information 
on flow vdlumes is available. H-7 is now compiling these. 

. data. 

B. Rayo-Pueblo County Sewage Plants . 
Responsibilitics for monitoring a i l  County plants have -. 

4, 

I L.  

Oi 
h I 

'established-as shown in Table 1. 
.L. u 

C. Tech.Area plants 4 ;  

been established as shown in Table 1. . ;;I 

:, I 
I -. 1. The  responsibilities for monitoring these plants have .- . _  

r.' d 1  . .  
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H a r r y  J o r d a n  -2- F e b r u a r y  1 4 ,  1 9 7 5  

r . . . .. 

_ _ _ -  .-<-. . .. _- . .. 2. The p r a c t i c e  of a l l o w i n g  s l u d g e  f rom Tech  A'rea 
p l a n t s  t o  b e  d i s t r i b u t e d  t o  t h e  p u b l i c  h a s  b e e n  

. -- =--= s t o p p e d .  The d i s p o s a l  o f . t h e  s l u d g e  w i l l  b e  by 
p r o c e d u r e s  t o  b e  e s t a b l i s h e d  by H-8. 

.. . . ..+=. .- - 
. -  

A l t h o u g h  a r o u t i n e  p rogram h a s . n o t  y e t  b e e n  i n i t i a t e d , ' T a b l e  
1 shows t h e  t e n t a t i v e  s c h e d u l e  a n d  r e s p o n s i b i l i t 4 e s .  . Because  
of t h e  i m p a c t  on t h e  g r o u p s '  a n a l y t i c a l  l a b o r a t o r i e s  i t  i s  
e x p e c t e d  t h a t ,  as t h e  s o u r c e s  of w a s t e s  t o  t h e  t r e . a t m e n t  
f a c i l i t i e s  a r e  i n v e s t i g a t e d ,  t h e  number of a n a l y s e s  w i l l  b e  
r e d u c e d  d r a s t i c a l l y .  T a b l e  2 shows t h e  p r e s e n t  m o n i t o r i n g  
p rogram f o r  t h e s e  f a c i l i t i e s  t o  i l l u s t r a t e  t h e  a d d i t i o n a l  
work l o a d  t h a t  t h e  new p rogram w i l l  r e q u i r e .  

In p r o p o s i n g  t h e  s c h e d u l e  in T a b l e  1, two r e q u j - r e m e n t s  were  
c o n s i d e r e d :  ( 1 )  t h e  n e e d  for d o c u m e n t i n g  r e l e a s e s  t o  t h e  
e n v i r o n m e n t  a n d  (2) t h e  n e e d  t o  h a v e  a r e l a t i v e l y  s h o r t  n o t i c e  
of r e l e a s e s  f o r  waste management c o n t r o l s .  

Changes  i n  t h i s  s c h e d u l e  may b e  r e q u i r e d  when t h e  LASL 
l i q u i d  e f f l u e n t  m o n i t o r i n g  p r o g r a m  is expanded  t o  i n c l u d e  t h e  
numerous  i n d u s t r i a l  wastes  f r o m  c o o l i n g  t o w e r ,  e t c .  The 
blowdown f rom t h e  TA-3 steam p l a n t  is among t h e  most i m p o r t a n t  

. .  . of t h e s e .  

. RG:bh ' 

.xc: LaMar J. Johnson, 11-8 
C. W. Christenson, H-7 
Allen Valentine, H-1 

. Evan Campbell, H-5 
. .  
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-. 
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TABLE 1. Proposed Sampling Program for HRL Building and Sewige. Treatment Plants 

HRL Building 

Sub=basement Sump 
Lift station 

Tech Area Plants 
'Plants (TA-3, 16, 

21, 41) 
(TA-3,21) 

Lagoons (6) 

' Septic Tanks ( ~ 4 0 )  

. . County Plants 
Plants (3) 
Lagoon (1) 

Sampling Frequency 
(Group) 

Liquid Sludge 

- 1  

3/wk (€1-7) - 
l/wk (H-8) - 

l/wk (Zia), 4/yr (Hi8 
l/wk (zia) 0 

l/wk (Zia) l/yr (11-8 

0 l/yr (H-8 

l/wk (H-8) 4/yr (11-8 
l/wk (H-8) l/yr (€1-8 

Analyses Frequency 

Liquid 5 S1.udge I I 

(Group) 

3/wk (H-7) - 
12/yr (H-8) - 

12/yr (11-8) 4/yr (H-8) 
llwk (H-7 0 

12/yr (11-8) l/yr (H-8) 

0 l/yr (H-8) 
. .  

12/yr (H-8) 4/yr (H-8) 
12/yr (H-8) l/yr (H-8) 

Nan-radioactive 
Liquid Sludge 

0 '  I 
0 - 

*B 
0 

*& 
0 

*A *B . 

*A *B 

*A . *B 
*A *B 

*A Liquids will be analyzed for non-radioactive contaminants only wlrer! sl!.rdgo analyses indicate problems 

*D Plans are to ask CMB-1 to do on\. thorough emission spectroscopy heavy metal analysis of sludge from all 
. sewage treatment facilities to establish .a baseline and compare with €1-5, H-8 techniques. By the tirde . 

for thv  * . - . :  s?rnp.l.a collection tlic a~irrlyses (clone by 11-5 and H-8). will be reduced to those elements known 
to be i :  1 .  . . .  
H-8 .  (CMB-1 has not bean approached to see if they will perform the analyses) 

1. Analyses will be perf,ormed on effluents on ly ;  plants' influents will not be monitored. 
2. 

3. 
4. Organic contaminants, colvqnts, ctc. are not included at this time. The compilation of contaminants 

5. 
. of weekly samples. 

. ..i cantaninant at that facility. These potentials are being investigated by H - 1 ,  11-5, and 

General Comments: 

Although only ~ r , B , y , ~ l i  analyses are indicated specific analyses will have to be performed (at least 
initially) at plants where contaminants are known to be present 
The ZIA sampling effort: shown in the table has already been arranged. 

by €1-1, H-5,  and 11-8 may indicate a need for this type of analyses. 
Where weekly sampling and monthly ann3.yscs are indicated, the analyses will be performed on a composite 

, 

I 

'LfiSL-EkCA;OFI I C I A l  
rnn  a nrrarl. I 
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. TABLE 2. Present Monitoring Program' 
Sampling and Analyses Analyses Analyses 
Frequency (Group) Radioactive Non-radioactive 

Sludge Liquid ' Liquid Sludge Liquid Sludge 

HRL Building 
Sub-basement Sump 3/wk ' - . ~ ~ B ( 1 1 - 7 )  I , The liquid effluents from County and 

Lift Station 0 - - I 
Tech Area Plants have been sampled 
semi-annually by H-8 (grab samples) and 
analyzed by H-7 or 11-8 for general tei 
quality parameters (hardness, totai 
solids, F, Ca, C1, pH, conductance, etc 
and for A,, Cu, Cr, Pb,'Hg, CN, and Zn. 
The HRL Bldg' .  Grid the septic tanks have 
n o t  been lyzcd €or non-radioactive 

Tech Area Plants ' 

Plants (TA-3, 16, 

Lagoons (6) . 2/wk(ZIA) ' 

- 21, 41) 2/wk(ZIA) 0 u,  B (H-7) 
I (TA-5 :only) 0 U, B (H-7) 

c 0 I1 t r? lil I. 110 3 s  
Septic Tanks - Samples have been collected by Z I A  and analyzed for H-7 where con~aminntioii is suspected 

each time a tank is emptied. 
.. . .  

County Plants 
' - a,B(H-7) I Plants (3) l/vk (H-7) , O  

' Lagoons (1) 0 0 
Plants and Lagoons 2/yr(H-8) : 0 a,B,Ua (H-8) - - II 

. .  Cs,Pu, 

, 
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TO : A l l e n  1.1. V a l e n t i n e  DATE: J u l y  2 8 ,  1'375 

?u, T H R U  : LaMar J . .  J o b  son ,  E - S  Group Leader  ,-... 

FROM : Ray Garde, & - 8  

N - 1  A l t e r n a t e  Group Leader 

/ :. J 

SUBJECT : H R L  LIQUID WASTE 

SYMBOL : E8-75-247 

MAIL STOP- 4 g c  

. H - 8  h a s  n o t  been s z n p l i n g  rile liquid x a s t e  stream 
fron H R L .  Sampling c f  t h e  lift s t a t i c n  'by H-8 was t o  
connence a s  soon a s  H-7 had p ~ o - g i d e d  t h e  sznpling 
c a p a b i l i t y ,  i . e .  t i s e r s  and contziners. 

On J u l y  2 4 ,  H-7, turned over the sznpling of t h e  
l i f t  s t a t i o n  t o  14-8, but t h e  system w3s i n o p e r z t i v e .  
As soon a s  t h e  prob1e;ns 2 r e  c o r r e c t e d  ( b y  ! { -a ) ,  H-8 
w i l l ,  s t a r t  sampl ing  t h e  l i f t  s t a t i o n  and ; > r o v i d e  John 
Gallimore a copy o f  t h e  r e s u l t s .  

H - 8  does n o t  i n t e n d  t o  sample t h e  sub-basement 
sump. 

LJJ : RG : d l  

. xc:  L .  A .  E m e l i t y ,  H-7 
John  Gal l imore ,  H-1 

I .  

I 
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IN REPLY 
REFER TO: H-8 
MAIL STOP: 490 

LOS ALAMOS SCIENTIFIC LABORATORY 

P. 0. Box 1663 
h s  ALAWOS, NEW MEXICO 87544 

(CONrRACT w-i405-EN0-36) 

Miss h'velyn Mazur 
American Meteorologica l  S o c i e t y  
'45 Beacon Street 
Boston, Massachuse t t s  02108 

Dear M i s s  Mazur: 

May 6 ,  1976 

. !  

1 

I 

Enclosed i s  the manuscript  for the paper "Atmospheric  Transpor t  
and Di spersa l  a t  a S i t e  Dominated b y  Complex Terrain" t o  be inc luded  
i n  the p r e p r i n f  volume of the T h i r d  Symposium on Atmospheric  Tub- 
bulence, D i f f u s i o n  and A i r  Q u a l i t y .  

. 

Sincere1 y , 

W i l l i a m  E .  C l e m e n t s  
Group H-8 
Environmental S t u d i e s  

WEC:mar 
Enc: a / s  

I 

! Ax EQUAL OPPORTUXITY EMPLOYER 
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ATMOSPHERIC TRANSPORT AND DISPERSAL AT A SITE DOMINATED BY 

COHPLEX TERRAIN 

W i l l i a m  E. C l e m e n t s  a n d  Sumner Barr  
U n i v e r s i t y  o f  C a l i f o r n i a  

Lorn A l a m o s  S c i e n t i f i c  L a b o r a t o r y  
L o s  A l a m o s ,  

1. INTRODUCTION 

The  L o s  Alamos  S c i e n t i f i c  L a b o r a -  
t o r y  (LASL) is l o c a t e d  i n  N o r t h  C e n t r a l  
New Mexico, on t h e  e a s t e r n  f l a n k  o f  t h e  
Jemez M o u n t a i n s  (3600 m). Most o f  t h e  
l a b o r a t o r y  s i t e s  a re  s i t u a t e d  on  t h e  Pa- 
j a r i t o  P l a t e a u  a t  a n  e l e v a t i o n  o f  a b o u t  
2150 m I S L .  T h e  e l e v a t i o n  d r o p s  t o  1 5 4 0  
m i n  t h e  b a s e  o f  t h e  R i o  G r a n d e  D e p r e s -  
s i o n ,  2 0  km t o  t h e  e a s t  b e f o r e  r i s i n g  t o  
4 1 5 0  m i n  t h e  S a n g r e  d e  C r i s t o  M o u n t a i n  
R a n g e  100 kn east  of t h e  l a b o r a t o r y .  T h e  
P a j a r i t o  P l a t e a u  i s  c u t  b y  a se r ies  o f  
narrow e r o s i o n - c a u s e d  c a n y o n s  so t h a t  t h e  
l a b o r a t o r y  s i t e s  a r e  b u i l t  o n  s e v e r a l  
f i n g e r - s h a p e d  mesas s e p a r a t e d  by s t e e p  
w a l l e d  c a n y o n s  a b o u t  50-100 m i d  d e p t h .  
( F i g .  1) 

. - . -  -- - .-___ . _  . . 

. .  
Lor A l a m o r  C a n y o n  

\ 

C’ 

P i g .  1. R e l i e f  model of the  P a j a r i t o  
P l a t e a u  surrounding the Loa Atamos S c i -  
e n t i f i c  Laboratory s i t e .  

C l l m a t o l o g l c a l  r e c o r d s  show strong 
s p a t i a l  d e p e n d e n c e  o f  v i r t u a l l y  a l l  m e t e -  
o r o l o g i c a l  v a r i a b l e s  d u e  t o  a v a r i e t y  of 
f u n d a m e n t a l  m e c h a n i s m s  i n c l u d i n g :  

- k a t a b a t i c  f l o w s  g e n e r a t e d  o n  t h e  
s l o p e s  o f  t h e  Jemez M o u n t a i n s  a n d  
on t h e  m o r e  g e n t l y  s l o p i n g  P a j a r i t o  
P l a t e a u  

Neu H e x i c o  

- m o u n t a i n - v a l l e y  w -  i d s  i n  R-  J C r a n d e  
V a l l e y  

- c h a n n e l i n g  o f  f r e e  stream w i n d s  and  
d i u r n a l  a i r  e x c h a n g e  t h r o u g h  t h e  R i o  
G r a n d e  D e p r e s s i o n  

- l e e  s i d e  phenomena  i n  w e s t e r l y  f l o w  
over  t h e  J e m e z  

- o r o g r a p h i c a l l y  i n d u c e d  c u m u l u s  con-  
vec t i o n  

- o b s t a c l e - d r i v e n  a e r o d y n a m i c  c i r c u l a -  
t i o n s  a n d  i n d u c e d  t u r b u l e n c e  

It is c l e a r  t h a t  t h e  site meteorolo- 
gy  d e p e n d s  o n  t h e  i n t e r a c t i o n  o f  s e v e r a l  
d r i v i n g  m e c h a n i s m s  on a w i d e  r a n g e  o f  
sca les  a n d  t h a t  o v e r l y  s i m p l i s t i c  o b s e r -  
v a t i o n  o r  m o d e l i n g  p r o g r a m s  c o u l d  l e a d  t o  
q u i t e  p o o r  e s t i m a t e s  o f  p r a c t i c a l  c o n s e -  
q u e n c e s  s u c h  a s  t r a n s p o r t  a n d  d i s p e r s i o n  
n f  s u s p e n d e d  ma te r i a l .  p r e c i p i t a t i o n  a n d  
s u b s e q u e n t  r u n o f f  o r  s c a v e n g i n g ,  t h e r a a l  
e f f e c t s  s u c h  a s  f r o s t  o r  h e a t i n g  l o a d s .  
However, t h e r e  is a b r i g h t  p r o s p e c t  for 
i d e n t i f y i n g  c a u s e  a n d  e f f e c t  . r e l a t i o n s h i p s  
o f  t i m e  a n d  s p a c e  m e t e o r o l o g i c a l  v a r i a -  
t i o n .  I n  t h i s  p a p e r .  v e  s h a l l  d e a l  p r i -  
m a r i l y  w i t h  t r a n s p o r t  a n d  d i f f u s i o n  phe-  
nomena a n d  o u r  e f f o r t s  t o  g e n e r a l i z e  t h e s e  
p r o c e s s e s  in terms o f  l a r g e  s c a l e  m e t e o r -  
o l o g y  a n d  t o p o g r a p h i c  s t r u c t u r e .  

The  p r a c t i c a l  r e q u i r e m e n t s  a r e :  rou -  
t i n e  e n v i r o n m e n t a l  s u r v e i l l a n c e .  s a f e t y  
c o n s i d e r a t i o n s  i n  t h e  e v e n t  o f  a n  a c c i d e n -  
t a l  re lease o f  h a z a r d o u s  a i r b o r n e  m a t e r i -  
a l .  a n d  e n v i r o n m e n t a l  a s p e c t s  i n  t h e  p l a n -  
n i n g  o f  new f a c i l i t i e s .  

The  method o f  a p p r o a c h  t o  a p p l i e d  
p r o b l e m s  i s  s i m i l a r  t o  o t h e r  s i t e s  e x c e p t  
t h a t  w e  f i n d  a n e e d  t o  i n v e s t  more e f f o r t  
in t h e  p r o b l e m  i d e n t i f i c a t i o n  s t a g e .  B e -  
c a u s e  of t h e  t e r r a i n  o r i e n t a t i o n ,  many 
t h i n g s  s u c h  a s  t r a j e c t o r y  c u r v a t u r e .  m e -  
c h a n i c a l  t u r b u l e n c e .  m i x i n g  d e p t h .  a n d  

. t e m p o r a l  p e r s i s t e n c e  d e p e n d  s t r o n g l y  o n  
t h e  l a r g e  scale  w i n d  a n d  t h e  s o u r c e -  
r e c e p t o r  g e o m e t r y .  O u r  g o a l  is t o  e s t a b -  
l i s h  a f l e x i b l e  m o d e l i n g  b a s i s  a n d  p u r a u e  
an o n g o i n g  r e s e a r c h  p r o g r a m .  The  m o d e l i n g  



basis will be broad enough to incorporate 
the research results as they evolve. It 
is expected that the studies will be fun- 
damental enough to allow extrapolation 
of understanding to other sites. 

2. DESCRIPTION OF THE TRANSPORT 
W I N D  FIELD 

Existing wind records show a sig- 
nificant variation in wind with location, 
including simultaneous hourly averages 
a s  well as diurnal patterns and gross 
statistics (e.g. wind roses). This be- 
havior appears to reflect tvo major large 
scale mechanisms the slope vinds forced 
by the diurnal heatinglcooling of the 
Jemez slopes1Pajarito Plateau complex and 
the channeling of flow along the Rio 
Crrnde Depression. The latter winds are 
apparently driven by larger scale influ- 
encea. 

Under stronger synoptic scale pres- 
sure gradients, evidence exists of ob- 
stacle flov with respect to the Jenez 
Mountains. Again, the channeling of 
vinds with a southerly component and the 
mountain-valley vind yield frequent vinds 
parallel to the river valley. Figure 2 
shows annual wind roses at three loca- 
tions within the laboratory site. Loca- 
tion l which is nearer the mountains has 
a preponderence of dovnslope component. 
Locations 2-and 3, further out on the 
plateau, reflect the channeled R i o  Grande 
Valley flov and the mountain-valley wind 
influence. This example points .out the 
danger in attempting to use a single 
vind rose in this area for average trans- 
port predictions. 

Pig. 2 .  Annual wind roe88 a t  three  
l o c a t i o n s  on t h e  PajaPi to  P la teau .  The 
hor ixonta2  diminsion of the  s k e t c h  i8 . 
30 km.  

3. PROBLEU DEFINITION 

The practical problem, in most ca- 
ses, i s ;  given s o m q l a r g e  scale meteoro- 
logical situation and a release of atmo- 
spheric contaminant, are there some char- 
acteristic paths between the source and 
potential receptors vhich can be deduced 
from a knovledge of the terrain? The 
scale of topographic variation at the 
LASL site is typically on the order of 
1-2 km, with vertical dimensions of 0.1- 
0.2 km. Questions of central importance 
for environmental effects are: 

- What is the extent of air exchange 
between mesa tops and canyons? 

- Can contaminant material enter can- 
yons at high concentration and trav- 
el in a confined domain for long 
distances with poor dilution? What 
are the implications of deposition 
in such flows? 

- What are the turbulence and diffu- 
s i o n  properties of the characteris- 
tic flows, e.g. parallel to and 
across the axis of topographic vari- 
tion under various stabilities. 

With such fine scale variation, it 
is not feasible to operate an in situ ob- 
servation network capable of empirically 
documenting the detailed wind field re- 
sponse. Instead, ve must investigate 
some basic characteristics of the major 
vind variations and attempt to synthesize 
the complete vind field. Such a first 
approach will at least give guiiance for 
locating monitoring stations in a modest 
network. 

4 .  CANYON EXPERIMENTS 

With a very large number of possible. 
physical phenomena to consider, an ex- 
perimental approach is a logical first 
step since it allows us to see what phe- 
nomena are occurring and hov frequently. 
In  addition, the most viable way to mount 
a field program in an area as complex as 
toe Alamos, is to focus first o n  a lim- 
ited domain such as a canyon. As we gain . 
in understanding of the dominant process- 
es vithin the canyons, ve will investl- 
gate the canyon-mesa interactions. the 
role of an ensemble of canyon-mesa com- 
plexes and finally gain a picture of the 
entire plateau transport and diffusion 
phenomenology. The present paper seeks 
to describe the prelimfnary results of . 
the confined canyon w i n d ,  temperature and 
turbulence structure and acknowledge the 
first hints of canyon-mesa interactions. 

The experimental canyon studies con- 
sist of a survey of meteorological obser- 
vations lasting tvo veeks to a month in 
each season of the year, and somewhat 
more intensified investigations using 
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s o u n d i n g  d e v i c e s  a n d  s i m p l e  t racers  on 
s e l e c t e d  d a y s .  Los Alamos Canyon,  shown 
i n  P i g .  3 w a s  s e l e c t e d  f o r  t h e  i n i t i a l  
a t u d i e s  b e c a u s e  o f  a c c e s s a b i l i t y  a n d  t h e  
p r e s e n c e  o f  a b r i d g e  t o  s e r v e  as  a n  ob- 
s e r v a t i o n  p l a t f o r m .  I t  i s  a c h a r a c t e r -  
i s t i c  a n d  major f e a t u r e  w i t h  i t s  s o u r c e  
q u i t e  h i g h  i n  the Jemez  M o u n t a i n s  a n d  

' c o n t a i n s  a r e a c t o r  i n  c l o s e  p r o x i m i t y  t o  
t h e  t o w n s i t e .  The  c a n y o n  r u n s  a p p r o x i -  
m a t e l y  east-west  s l o p i n g  down t o  t h e  
e a s t  a t  a 4% g r a d e  a n d  d r a i n s  a n  a r ea  
of 27.5 km'. A t  t h e  p o i n t  w h e r e  o u r  i n -  
v e s t i g a t i o n s  vere  made t h e  c a n y o n  is  2 3 0  
meters w i d e  a n d  5 5  meters  d e e p .  I t s  
c r o s s - s e c t i o n  i s  f a i r l y  u n i f o r m  in t h i s  
area f o r  s e v e r a l  k i l o m e t e r s .  

. . .  
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- Pig. 3; A e r i a l  v iew o f  P a j a r i t o  Pta- 
t s a u  looking e a s t .  Los Alamos Canyon 
u i t h  b r i d g e  is v i s i b t e  in foregbound. 
R i o  Crande V a l l e y  and Sangre de C r i s t o  
Mountain Range a r e  in the  backgbound. 

T h e  phenomena v h i c h  a p p e a r  m o s t  o f -  
t e n  i n  Los A l a m o s  Canyon a r e  a . n o c t u r n a 1  
d r a i n a g e  f l o v  down t h e  c a n y o n  a x i s  a n d  
a r o t o r  d u e  t o  s e p a r a t e d  f l o w  v h e n  t h e  
m e s a  t o p  w i n d s  a re  a c r o s s  t h e  c a n y o n .  
T h e  c o u n t e r p a r t  t o  t h e  n o c t u r n a l  d r a i n -  
age, a n  u p s l o p e  w i n d ,  I s  weak. q u i t e  b r i e f  
r a d  c h a o t i c .  T h e  w i n d  d i r e c t i o n ,  w i n d  
s p e e d ,  a n d  t e m p e r a t u r e  1 .5  meters  a b o v e  
t h e  c a n y o n  f l o o r  a r e  shown i n  Pig. 4 f o r  
4 d a y s  in F e b r u a r y  1 9 7 5 .  T h e  d r a i n a g e  
f l o w  is  r e l a t i v e l y  s t e a d y  w i t h  s p e e d s  

on t h e  o r d e r  of 1 m s-', w h i l e  t h e  d a y t i m e  
f l o w  is more v a r i a b l e .  T h i s  s t r o n g  d i u r -  
n a l  d e p e n d e n c e  is  o n e  o f  t h e  c h a r a c t e r i s -  
t i c  f e a t u r e s  of t h e  c a n y o n  f l o w  r e g i m e .  

1 Wlnd Dlrmcilon 

Wlnd Spemd 1 

90 Fob I Mar 2 Mar 3 Mar 
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Pig: 4 .  Hourly averoge wind and tem- 
p e r a t u r e  1 . 5  m e t e r s  above the floor of  
Lo8 Alamos Canyon. 

P r o p e r t i e s  o f  t h e  k a t a b a t i c  w i n d s  ob-  
s e r v e d  i n  Los A l a m o s  Canyon a n d  n e a r  t h e  
h e a d  o f  P a j a r i t o  C a n y o n ,  a sma l l e r  f e a t u r e  
a fev  k i l o m e t e r s  s o u t h ,  a re .  summar ized  in 
T a b l e  1. T h e  d o w n s l o p e  f l o w  i n  b o t h  c a n -  
y o n s  t a k e s  s e v e r a l  h o u r s  a f t e r  i n i t i a l  
c o o l i n g  t o  become e s t a b l i s h e d  a l t h o u g h  t h e  
m o r n i n g  b r e a k u p  is n e a r l y  c o i n c i d e n t  v i t h  
t h e  o n s e L  of h e a t i n g .  Los Alamos Canyon . . 
h a s  a 1 .5  s'l mean d r a i n a g e  wind  s p e e d  
in t h e  f a l l  c o m p a r e d  t o  0 . 6  m s-' i n  t h e  
summer. C o m p a r i s o n . o f  t h e  tvo c a n y o n s  f o r  
t h e  summer r e g i m e  shows  a much w e a k e r ,  b u t  
s t i l l  w e l l  d e f i n e d ,  d r a i n a g e  f l o v  i n  t h e  
smaller P a j a r j t o  Canyon.  The s h o r t e r  du- 
r a t i o n  o f  d r a i n a g e  f l o w  i n  t h e  smal le r  
c a n y o n  r e s u l t s  f r o m  t h e  f a c t  t h a t  i t  t a k e s  
twice  a s  l o n g  on t h e  a v e r a g e  f o r  d r a i n a g e  
f l o w  t o  s e t  u p  t h e r e  t h a n  i n  Los A l a Q O S  
Canyon.  T h e s e  d a t a  v e r i f y  t h e  e x p e c t e d  
r e s u l t s  t h a t  d r a i n a g e  f l o w  i-s s t r o n g e r  I n  
t h e  l a r g e r  c a n y o n s  a n d  i n  a g i v e n  c a n y o n  
i s  more p r o n o u n c e d  i n  t h e  f a l l  t h a n  t h e  
summer. 

The  r a t e  of o c c u r r e n c e  o f  t h e  l o c a l l y -  
d r i v e n  wind  i s  v e r y  h i g h .  More t h a n  8 0 %  o f  
t h e  n i g h t s  show t h e  d o v n s l o p e  w i n d  i n  Los 
A l a m o s  Canyon.  The  d e - c o u p l i n g  o f  t h i s  
l o c a l  v i n d  f r o m  s y n o p t i c  g r a d i e n t  f l o v s  i n  
t h e  e v e n i n g  l e  r e m a r k a b l e .  Even v h e n  t h e  

._  - 
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T a b l e  1 . 

Comparison of Downslope Flow P r o p e r t i e s  i n  Loa Alamos 
Canyon and t h e  North Fork of P a j a r i t o  Canyon . 

MEAN VALUE STANDARD D E V I A T I O N  

Lo8 Alamos Canyon P a j a r i t o  Canyon 
(Fa l l  1974) (Summer 1975) (Summer 1974) 

P r o p e r t y  

o n s e t  t i m e  3 .421.4 1 . 8 2 1 . 1  3.623.0 

U n i t s  - 
h o u r s  a f t e r  t h e  tem- 
p e r a t u r e  b e g i n s  t o  
d r o p  i n  t h e  c a n y o n  

h o u r s  a f t e r  t h e  t e m -  
e n d  t i m e  0 . 6 2 1 . 3  0 . 8 f 0 . 6  0.021.0 p e r a t u r e  b e g i n s  t o  

r i s e  i n  t h e  c a n y o n  

f l o w  d u r a t i o n  1s 13 9 h o u r s  

-1 f l o w  s p e e d  1 . 5 t 0 . 3  0.620.2 0 . 1 4 t 0 . 0 7  Ips 

I 

' g r a d i e n t  w ind  i s  q u i t e  s t r o n g  d u r i n g  t h e  
d a y  t h e  r a d i a t i o n  I n v e r s i o n  w h i c h  s e t s  up 
a f t e r  s u n s e t  v e r y  e f f e c t i v e l y  d e c o i i p l e s  
t h e  l o w e r  l e v e l s  f rom t h e  o i i t e r  f l o w .  T h e  
d r a i n a g e  wind  w h i c h  o c c u r s  o n  t h e  m e s a  
t o p s  i s  o f  s h o r t e r  d u r a t i o n  a n d  more 
e a s i l y  d i s t u r b e d  by t r a n s i e n t  o r  s y n o p t i c  
s c a l e  e v e n t s .  I t  d o e s  a p p e a r  t h a t  u n d e r  
s t a b l e  n o c t u r n a l  c o n d i t i o n s ,  a d o w n s l o p e  
w i n d  e x i s t s  i n  t h e  c a n y o n s  a n d  is l a r g e l y  
c o n f i n e d  w i t h  l i m i t e d  i n t e r a c t i o n  w i t h  
m e s a  t o p  w i n d s .  

The  n e x t  i m p o r t a n t  q u e s t i o n s  r e g a r d  
t h e  s t r u c t u r e  o f  t h e  c a n y o n  f l o w  s u c h  
as i t s  d e p t h ,  t h e  t u r b u l e n c e  e n e r g y  a n d  
t r a n s i e n t  f e a t u r e s  w h i c h  may a f f e c t  t h e  
e x c h a n g e  of a i r  (and  c o n t a m i n a n t s )  be-  
t w e e n  c a n y o n  and  mesa t o p s .  The  s i m p l e s t  
e x p e r i m e n t s  w h i c h  c o u l d  b e  c o n c e i v e d  t o  
h e l p  a d d r e s s  t h e s e  q u e s t i o n s  w e r e  v i s i b l e  
t r ace r  re leases  i n  t h e  e a r l y  m o r n i n g  when 
t h e r e  w a s  a d e q u a t e  l i g h t  f o r  p h o t o g r a p h s  
b u t  b e f o r e  t h e  h e a t i n g  c y c l e  i n t e r r u p t e d  
t h e  d r a i n a g e  w i n d .  Two s e r i e s  o f  t racer  
e x p e r i m e n t s  w e r e  c o n d u c t e d  i n  Nov.,  1 9 7 5  
i n v o l v i n g  re leases  n e a r  t h e  c a n y o n  f l o o r  
a n d  v e r t i c a l  t r a n s e c t s  f r o m  t h e  b a s e  t o  
t h e  t o p  of t h e  c a n y o n .  S i n c e  t h e  e x -  
p e r i m e n t  l a s t e d  u n t i l  t h e  t r a n s i t i o n  f r o m  
d o w n s l o p e  t o  u p s l o p e  f l o w .  t h e  r e c e i p t  
of i n f o r m a t i o n  o n  t h e  t r a n s i t i o n  w a s  a 
n a t u r a l  e x t e n s i o n .  F i g .  5 d e m o n s t r a t e s  
t h e  v e l o c i t y  p r o f i l e  f o r  t h e  down-canyon 
w i n d  componen t  d u r i n g  b o t h  t h e  d o w n s l o p e  
a n d  t r a n s i t i o n  r e g i m e s .  D u r i n g  t h e  down- 
a l o p e  p e r i o d  t h e  d r a i n a g e  s p e e d  i s  re- 
l a t i v e l y  c o n s t a n t  t h r o u g h o u t  t h e  d e p t h  

. of t h e  c a n y o n .  D u r i n g  t h e  t r a n s i t i o n  
p e r i o d  t h e  f l o w  is e s s e n t i a l l y  non-  - e x i s t e n t  i n  t h e  l o w e r  l e v e l s  o f  t h e  

. c a n y o n  r e t u r n i n g  t o  c h a r a c t e r i s t i c  down- 
s l o p e  s p e e d s  n e a r  mesa l e v e l .  T h i s  w o u l d  

. -  . _._ - . -. _- - . . -. . . . . 
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AXIAL WIND SPEED (1~x8-1) 

F i g .  5 .  V e t o c i t y  p r o f i l e s  i n  Los Alamos 
Canyon during downstope (+, 0725 MSTl and 
t r a n s i t i o n  (e, 0 7 5 5  MSTI f l o w  regimes on 
Rovember 1 2 ,  1 9 7 5 .  Negative speeds  i n -  
d i c a t e  upslope motion. 
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indicate a deterioration of the downslope 
flow from the canyon floor upward during 

. the transit ion. 4 4 

- 

transition The complexity is illustrated of the in flow Fig. during 6 which 1 c 
I s  a photo o f  the visual tracer during a 
transition period. The tracer was emit- 
ted from a point source which was moved 
vertically from the bottom of the canyon 
to the top in approximately 55 seconds. P i g .  7. Sketch of separa ted  flow w i t h -  
This photo was taken a few seconds after i n  Lo8 Azamos Canyon. 
the tracer source reached the top. Sev- 
eral separate flow layers can be identi- 
f ied. . _ -_  - - 

F i g .  6 .  Smoke plume from v e r t i c a l l y  
t r a v e r s i n g  source i n  Lo8 Atamos Canyon. 

Another complicating factor is the 
existence of a rotor induced in the can- 
yon by a cross-canyon wind at mesa level. 
The rotor, schematically illustrated in 
Pig. 7, is easily identified by the ex- 
istence of a wind within the canyon ori- 
ented 180' to that on the mesa. A n  ex- 
ample of this phenomenon is given in Fig. 
8. Shown here are four days of hourly 
average wind and temperature data taken 
during February 1975 at 1.5 meters above 
the ground both in Los Alamos Canyon and . 
o n  an adjacent mesa. Mesa level wind 
established itself from the SSW (cross- 
canyon) at approximately 0900 MST on the 
21st and remained relatively steady at 
2 to 3 m s'l until around 2200 when it 
shifted to the north and increased in 

! W l n d  Spaad 

Fig. 8 .  Hourly average wind and tem-' 
p e r a t u r e  1 . 5  meters  above the  ground i n  
Lo8 Atamos Canyon and on ad jacen t  mesa. 

speed to between 6 and 7 m = - I .  This 
strong northerly wind persisted until 
0900 the next day when it weakened and 
shifted to south. This southerly flow 
continued for another 5 hours until 1800 
MST on the 22nd.. During this 32 hour 
period the canyon winds remained approxi- 
mately 180' to the mesa-level wind. Dur- 
ing the remainder of the four day period 
both mesa and canyon winds were light. 
approximately the same direction, and re- 
flect the locally driven upslope-downslope 
diurnal pattern. When the rotor exists 
in the canyon there is obviously good mix- 
ing with mesa-level as is evidenced by 
the temperature record of Fig. 8. On the 
Zlst and 22nd when the rotor was present, 
the temperature at.both locations was 
practically the same. The absence of the 
rotor on the 23rd and 24th is accompanied 
by nighttime temperature in the canyon 
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dropping well below mesa values indic- 
tating little or no mixing out of the 
canyon. 

The onset of the canyon rotor is 
related to wind speed at mesa level. A 
more detailed look at the onset of a ro- 
tor in Loa Alamas Canyon is shown in Fig. 
9. Wind and temperature are given at 
both canyon and mesa level from 1800 to 
2400 HST on November 19, 1975. From 
1800 to 2100 MST the mesa vinds were less 
than 2 m s-' from the SSW (cross-canyon) 
while the canyon wind remained less than 
1 m s-' from the WSU. The more westerly 
component of the canyon wind is attrib- 
utable to a westerly drainage component 
in the canyon. During this time the 
canyon temperature remained some 8 C e  low- 
er than the mesa, again indicating poor 
mixing. At about 2030 MST the mesa winds 
began to increase and reached 4 m s" at 
2200 HST with a slight shift to the west. 
Meanwhile the canyon winds shifted to NNU . picked up a northerly component from the 
induced rotor. The canyon temperature 
began to rise in this period reaching 
the mesa level temperature by 2215 HST 
and remaining there, indicating complete 
mixing with the mesa. It appears from 
this and other data that for this par- 
ticular canyon the threshold speed for 
the establishment of the rotor by a 
cross-canyon mesa-level wind is around 
2 m s". even in this very stable case. 

1 
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5. SUMMARY 

. There is evidence that the stable 
nocturnal periods tend to amplify the ter- 
rain anomolies of transport and diffusion 
from the predictions of the traditional 
models. In an effort to identify phe- 
nomena which might create anomalous dis- 
persion patterns, preliminary field work 
has been done in a typical canyon-mesa 
environment at Los Alamos, N. H. The 
early experiments focused on time and 
space variations of the dominant nocturnal 
drainage wind. 

On the mesa tops, the slope vind is 
typically 1-2 m s-l and subject to tran- 
sient wind interruptions. Within the can- 
yons, the mean flov I s  veaker (0.5-1 m 
s-') but tends to be extremely steady and. 
hence readily identifiable. Drainage ap- 
pears stronger in the cold seasons than 
the warm seasons and is stronger in the 
canyon with its source higher in the Jemez 
Mountains. 

Case studies with visible tracers 
suggest that the canyon flow regime re- 
sponds to a separate (but similar) set of . 
driving forces from the mesa top drainage. 
The response time to a change in heating 
function is quicker in the canyons. There 
is not the velocity maximum within the 
canyon that has been observed in large 
mountain canyons. Rather, a uniform ve- 
ocity profile above the lowest 10 m sur- 
face layer probably characterizes this can- 
yon drainage better. 

A mesa-top cross-canyon component of 
2 m s" or more produces separated flow 
and a major roll eddy within the canyon 
in stable conditions. The consequence of 
this phenomenon is vigorous mixing of air 
within the canyon and.extensive canyon- 
mesa air exchange. 

In the next year, a series of fluo- 
rescent particle tracer experiments will 
be performed to explore in greater detail 
the mechanisms of canyon-mesa exchange and 
plume growth rates under the roughness 
conditions present at Los Alamos. These 
tracer experiments in conjunction with 
routine meteorological monitoring and mod- 
el development will foru the nucleus of - 
the continuing research program. 
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P i g .  9 .  Eou'rly average wind and tem- 
p e r a t u r e  1 . 5  meters  above the  ground i n  
Los Alamos Canyon and on ad jacen t  mesa. 
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ABSTRACT 

I 

All industrial liquid waste generated at the Los 
Alamos Scientific Laboratory (LASL) is treated at two 
central facilities before it is discharged into the 
canyons. Concern with certain impurities in the ef- 
fluent, notably radionuclides, has suggested that all 
effluent be evaporated in ponds by solar energy, and 
that the residue be buried. There is evidence that 
wind can create spray from such ponds and that the 
spray could carry off some of the pollutants in the 
effluent . 

This report covers the literature of spray forma- 
tion and recommends a series of tests to determine 
the seriousness of this problem. It shows that, a t .  
windspeeds greater than about 6 m / s  (13 mph), waves 
may be high enough to entrain air in the water, and 
that this air will form small bubbles that rise in 
the water and finally burst at the surface, where 
each bubble forms several smal1 droplets. Bubbles can 
also adsorb and concentrate some of the pollutants 
in the effluent. These pollutants are transferred to 
the droplets, and later form aerosols when the water 
in the droplets evaporates. 

A testing device has been built to measure this 
concentration or fractionation effect in the labora- 
tory on samples of the actual.effluent. Other tests, 
to estimate the quantity of spray formed and to measure 
the aerosols, are recommended for a planned test pond. 
Ways of mitigating wave formation are discussed. 

I 
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INTRODUCTION 

The Need for and Design of Evaporation Ponds 

all its industrial waste water at two central facilities. 
The most important contaminants to be removed are radio- 
nuclides such as 'OS,, 238Pu and 137~s. 
these pollutants in the plant effluent is low enough to 
permit discharge directly into a nearby dry canyon. Be- 
sides traces of the radionuclides, the effluent occasionally 
contains some heavy metal ions such as Cr, Cu, Pb and Zn, 
and moderate to high amounts of fluorides and nitrates 
(Anon. 1976). 

The Los Alamos Scientific Laboratory (LASL) processes 

Concentration of 

There is some concern with the possible build-up of some 
of these pollutants in the biota of the canyons, and with 
their subsequent migration into major waterways during or 
after heavy rains. Also, LASL, as one of'the new National 
Environmental Research Parks, is attempting to achieve as 
near zero pollution as that is practical. Therefore, a 
major upgrading of the treatment facilities is planned. 
The redesign incorporates solar evaporation ponds to evapor- 
ate the water and concentrate the remaining pollutants for 
removal and burial as solids. 

A preliminary design (Anon. 1977) of the ponds has been 
prepared. It proposes (for the larger of the two evapora- 
tion facilities five ponds, each about 80 x 140 m with a 
surface area of about 11,300 m2 (2.8 acres) when the water 
depth is about 75 cin (2.5 ft). The proposed total surface 
area (56,000 m or 14 acres) is estimated to be about 25% 
greater than needed to evaporate the estimated total efflu- 
ent stream of 150,000 g/day (46 acre-ft/year) - under typical. 

* 

. 

2 

* 
This report considers only the TA-50 facility. Obviously, 
it applies also to the TA-21 facility where the problems 
are likely to be less severe because total.flow rates and 
pond area are one order of magnitude smaller than at TA-50. 

I 
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solar conditions at L O ~  Alamos. This capacity will permit 
one pond at a time to be out of service for cleaning or re- 
pair and reduce seasonal variation in water level due to 
differences in evaporation rate. 
The Problem 

Past experience with evaporation ponds for radioactive 
wastes (Thompson 1976) indicates a justified concern with 
leakage and with wind-generated spray as processes by which 
pollutants can escape the ponds. This report deals only 
with wind-generated spray. 

The questions to be answered by this report are: 
1) How much liquid is likely to be removed 

2) What is the concentration of pollutants 
from the ponds by spray? 

in that spray? 

they leave the pond? 
3) What happens to the pollutants after 

4) If necessary, what can be done to reduce 
or minimize the quantity of spray? 

Since it is evident that these questions cannot be answered 
conclusively by study of the literature and by calculations, 
this report proposes a series of experiments, some to be 
conducted in the laboratory, others on a 10 x 20 m test 

ation ponds. 
, pond to be built prior to the construction of the big evapor- 

I 

I 
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SUMMARY AND CONCLUSIONS 

A thorough search of the literature revealed numerous 
papers on spray over the ocean, and some on spray produced 
in pipes and narrow vessels due to two-phase, gas-liquid 
flow. Only a few papers deal with the effect of wind on 
shallow ponds. Much theoretical and experimental research 
has been published on the formation of waves by wind, on 
the breaking of waves, and on the spray produced as a result. 

We are led to the conclusion that there are two distinct 
types of spray: 

1) that which comes directly off the top of 

2) that which is produced indirectly when 
a brqaking wave, and 

waves entrain air in the water. This air 
forms small bubbles which rise to the 
surface and, on bursting, produce a 
series of water drops or spray. 

It appears that the second type, the air bubble spray, 
is far more important for this investigation than the first, 
for the following reasons: 

1) Much more spray is formed by air entrainment 
than by wave tops, and 

2) air bubbles rising through the water tend to 
concentrate certain impurities or pollutants 
by as much as a thousand fold and transfer them 
to the spray droplets produced. 

Although the literature is extensive on this fraction- 
ation effect of air bubbles in sea water, it is not concerned 
with those pollutants, primarily radionuclides, of interest 

laboratory instrument in which this effect can be studied 
for the effluents of interest. Clean air is bubbled through 
effluent samples. The resultant df-oplets are caught on 
chemical filters and analyzed for relative concentration of 

. to LASL. Therefore, we have designed and constructed a 
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pollutants. The apparatus has been assembled and pretested 
with tap water. It seems to function satisfactorily. 

the quantity of spray formed by wind. A method has been 
developed here which, based on simple wave and wind observa- 
tions, computes the average yearly spray formed over any one 
of the proposed ponds. The method allows at best only an 
order-of-magnitude estimate, and it is restricted to the 
proposed LASL installation because it is based on LASL wind 
data. 

The literature is sparse and contradictory concerning 

Spray droplets will evaporate very rapidly after they 
are windborne, freeing the impurities as a fine aerosol.. 
We suggest a series of experiments to be conducted on the 
10 x 20 m test pond to measure 'the pollutants in these 
aerosols and to correlate the results with wind data and with 
analyses of the water in the pond. 

minimize wave formation' be designed and tested. 
Finally, we recommend that floating plastic grids to 

I 
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BACKGROUND 

Spray i s  c r e a t e d  by t h e  a c t i o n  of wind on a w a t e r  sur -  
face. It  may b e  w e l l ,  t h e r e f o r e ,  t o  review t h e  theory and 
empi r i ca l  d a t a  on i n t e r a c t i o n s  between wind and water, and 
p a r t i c u l a r l y  t h e  gene ra t ion  of  waves which can, i n  t u r n ,  
create spray.  

* 

Wave Generation 
The theory of wave genera t ion  has  been of i n t e r e s t  t o  

eminent s c i e n t i s t s  l i k e  M. Thompson (Lord Kelv in) ,  H.v. 

Helmholtz, H.  Lamb, W. Wuest, H. J e f f r e y s ,  and G. I. Taylor 
s i n c e  be fo re  1850. An e x c e l l e n t  review of t h e  l i t e r a t u r e  
through t h e  e a r l y  1950s i s  given by Ursell (1956).  Experi- 
mental i n v e s t i g a t i o n s  of wind-generated traves go back as f a r  

I 

as t h e  theory.  Most i n v e s t i g a t o r s  have d e a l t  e i t h e r  wi th  
deep ocean waves ( R o l l  1965, Stanton e t  a l .  1937) o r  wi th  
waves i n  s m a l l  confined spaces  such a s  p ipes  and shallow 
vessels (Hanrat ty  and Engen 1957).  The i n t e r e s t  i n  ocean 
waves comes from oceanographers, t h a t  f o r  shal low water from 
chemical engineers  concerned with two-phase f l o w  problems. 

shallow bodies  of w a t e r  i s  t h a t  by R o l l  ( 1 9 s ) .  H e  shows 
experimental  r e l a t i o n s h i p s  between wave h e i g h t  H, - wave 
v e l o c i t y  - c, t h e  " f e t ch"  or d i s t a n c e  from t h e  upwind edge 
of t h e  pond F, - and t h e  wind v e l o c i t y  U. - These r e l a t i o n -  
s h i p s  can be approximated by t h e  empir ica l  func t ions  

The b e s t  of t h e  f e w  papers  dea l ing  with waves on l a r g e  
QI 

a a i  
U = 0.08 (&$) 

* 
Spray d r o p l e t s  can be produced also by r a i n ,  h a i l ,  snow, 
or d u s t  impacting a w a t e r  s u r f a c e  (Blanchard & Woodcock 
1957) and by bubbles f r o m  decaying b i o t a  a t  t h e  bottom 
of a pond. Although t h e s e  mav be  important ,  t h e y  are 
not s t u d i e d  here .  

. 
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(9 is the acceleration of gravity, 9.81 m/s). 
these equations may not hold near the point at which waves 
begin to break). 

gives the equation 

(Note that 

. The Standard Handbook for Civil Engineers (Merritt 1968) 

1 where - H1 is in ft, U - 
nautical miles . 

in nautical miles per hour, and' F1 - in 

Tests show that very fine capillary waves are developed 
even at very low wind speeds (%1 m/s), that the wave pattern 
changes as the wind speed increases, and that gravity waves 
suddenly appear in the neighborhood of 5 m/s. Roll (1951) 
associates this change with a switch from a laminar to a 
turbulent boundary layer at the air-water interface. 
Gravity waves tend to grow and become deeper until eventually 
they break. Spray is formed and air is entrained in the 
water during this breaking process. Hanratty and Engen 

* 
(1957) define a wave pattern called "roll waves" which may 
be able to entrain air without forming spray off the crest 
(white caps). Woodmansee and Hanratty (1969) found that "the 
air velocity necessary to initiate atomization is larger than 
that required to generate roll waves." 

* 
.The importance of air entrainment in the formation of 
additional spray is discussed below. 
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The wind speed a t  which waves s t a r t  t o  break i s  called 
t h e  c r i t i ca l  wind v e l o c i t y  ( R o l l  1951). V i sua l ly ,  t h e  w a t e r  
changes from a smooth t o  a rough w a t e r  su r f ace .  This  cr i t -  
i ca l  v e l o c i t y  has  been observed t o  l i e  between 6 and 7 m / s .  
Occasional white  caps appear a t  veloci t ies  j u s t  above 
c r i t i c a l .  

* 

The l i t e r a t u r e  (Merritt 1968, Cokelet  1977)  d i s c l o s e s  
t w o  o t h e r  u s e f u l  r e l a t i o n s  which appear t o  hold near  t h e  
c r i t i ca l  v e l o c i t y :  

1) The wave h e i g h t  H - n e a r  t h e  s t a r t  of breaking 
( s p i l l i n g  waves) i s  about 1/7 t h e  wave 
1 e n g t h : X f o r -  = 7H), and 

. 2 )  t h e  wave speed - c is  nea r ly  1/10 t h e  wind 
v e l o c i t y  - U or  (c = ~/10). 

E f f e c t  of  Water Depth on Wave Formation 
Both R o l l  (1951) and Cokelet  (1977)  s ta te  t h a t ,  i f  t h e  

w a t e r  depth exceeds h a l f  t h e  wave l eng th ,  waves do n o t  f e e l  
t h e  e f f e c t  of t h e  bottom and one can t a l k  about deep-water 
waves. This  means t h a t ,  i n  t h e  proposed ponds with an 
estimated w a t e r  depth of 0.75 m, wave l eng ths  smaller than  - 
about  1.5 m w o r r e s p o n d i n g  t o  wave h e i g h t s  of about 0 . 2  m . 

(see above)-should i n d i c a t e  deep-water waves. This  imp l i e s  
a l i m i t i n g  wave-height-to-water-depth r a t io  H/d = 2/7 or 
about  0.3. 

Cokelet  r e p o r t s  f r o m  very  l imited information t h a t ,  i n  
shallow w a t e r ,  whitecaps f o r m  a t  H/d ra t ios  of 0.65 t o  0.85, 
whi le  plunging b reake r s  (see below) occur  at H/d values  as 
l a r g e  as 1.3. 

t h e  proposed evaporat ion ponds w i l l  develop deep w a t e r  waves. 

*Wind v e l o c i t y  varies wi th  d i s t a n c e  from t h e  su r face .  The 
numbers given he re  r e f e r  t o  measurements about 1 0  m above 
the su r face .  C l o s e r  t o  t h e  su r face ,  say 35 c m  above it, 
the v e l o c i t y  is about  75% of t h a t  a t  t h e  10 m l e v e l  

W e  expec t  t h a t ,  except  under very extreme wind cond i t ions ,  

- 

. 

(Roll 1951) . 

I 

I 

I 
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Since the small (10 x 20 m) test pond is expected to be much 
shallower, this may not be true there. . 

1 

Breaking Waves 
When wind velocities grow beyond the critical, waves 

begin to break, first here and there near the downwind part 
of the body of water, then more frequently and over a 
greater area as the wind velocity increases. An up-to-date 
review of our knowledge of breaking waves is given by 
Cokelet (1977), who distinguishes four types of breaking 
waves, all of which- can occur on a sloping-beach but only 
two of which occur in open water. He calls these two 
spilling waves and plunging waves. Spilling waves correspond 
to white caps; plunging waves (beloved by surfers) curve 
forward at the top before breaking. Cokelet shows the pro- 
gressive stages of a plunging wave as developed by a com- 
puter program (see Fig. 1). It is certain that plunging 
waves produce far greater amounts of spray than spilling 
waves. Exactly when the change from spilling to plunging 
waves occurs is not certain, but Monahan (1968) has found 

. 
I 

that "the spray droplet concentration shows an abrupt in- 
crease as the wind increases from about 8.5 to 9.5 m/s." 
This sudden, sharp increase in the number of droplets 
produced seems to be due to droplets formed by large 
increases in air bubbles entrained in the water by the waves. 
Droplets from Bubbles 

* 

Some of the entrained air is absorbed by the water, but 
most of it will break up into small bubbles (on the order of 
1 mm diameter) which rise to the surface. As they reach 

** 

* 
. These velocities were measured 46 cm above the mean water 

level. 
The bubble size can vary, but is controlled principally by 
the water/air surface tension. 

** 

I 

_ .  . . -. . .  . _  
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the water surface, the bubbles collapse and spew out a high- 
speed jet of water which breaks up into three or four drop- 
lets (Kienkzler et al. 1954), each about one-tenth the 
diameter of the bubble. Blanchard (1963) and MacIntyre 
(1972) studied in great detail these and other phenomena of 
bubble collapse. 

Blanchard shows that droplets are ejected at velocities 
often in excess of 20 m/s and that they may rise as high as 
20-30 cm above the water surface. He'shows how these 
phenomena vary with size of bubble or droplet. He also 
shows that,besides the jet droplets, a large number of very 
tiny drops (0.1-10 mm) are formed when the cap of the bubble 
is shattered. These drops do not rise very far above the * 

. water surface'unless they are propelled by wind. 
The interest in these phenomena stems from the observa- 

tion that bubble droplets are one of the major ways in 
which dissolved and suspended matter is transferred from 
,the oceans to land. For, as the bubbles rise, they selec- 
tively adsorb chemicals in the water, carry these to the 
surface, and eject some of them in the droplets (Duce and 
Hoffman 1976). Once in the air, the water in the droplet 
may evaporate leaving the impurities as an aerosol that 
may be carried by the wind over large distances. 

(1974): "Fractionation effects, often quite large, appear to 
The selectivity is strong. To quote Van Grieken et al. 

I 
be the rule rather than the exception. Consequently, 
effluent transfer of pollutants from water to air is a dis- 
tinct possibility and should be documented for each substance 
of interest under varying conditions. At the very least., 
our results indicate that in the absence of data it is unwise 
to assume the composition of the marine Zerosol, even as a 
first approximation, to be the same as sea water." 

* 
' Mason (1954) shows that these smaller drops, as many as 

100-200 per bubble, are formed over salt water but not 
over distilled water. 
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Although oceanographers are mostly concerned with salt, 
i.e., Na and C1 ions in the droplets (see Duce and Hoffman 
[1976] and other references given there), there also has 
been work on the concentration of metal ions (Duce and 
Hoffman 1976, Van Grieken et al. 1974, Duce et al. 1977). 
Duce et al. (1977) show that "there is now good experimental 
evidence that Fe, Zn, and Cu are fractionated, or enriched, 
in atmospheric sea salt particles produced by bubbles 
bursting at the air/sea interface." Other metals showing 
considerable enrichment (more than ten times) are Pb and Cd. 

Since some of the material adsorbed by the rising bubbles 
stays at the water surface, and since many droplets are 
not carried away by the wind but fall back onto the surface, 
one should expect the uppermost surface layer of the water 
to be enriched also. To study-this enrichnent one needs to 
skim off a very thin surface layer, not an easy task in 
turbulent waters. It has been tried by several experimenters, 
such as Harvey (1966). A more effective way seems to be 
to let air bubbles collect some of the surface layer. How 
effectively they do this is shown by Blanchard (1968) (see 
p. 120) who claims that only the larger droplets (>150 pm) 
pick up a substantial amount of surface film. This statement 
is contradicted by Bezdek and Carlucci (1974) whose measure- 
ments "showed that small drops (diams. of 28-108 pm) were 
effective for removing organic surface-active material from 
a sea water surface." Regardless of who is correct, one can 
use the "bubble microtome" (Fasching et al. 1974) to find 
what bubbles carry into the air. Some results obtained with 
this device are described by Duce et al. (1977). 

been studied in the laboratory. One apparatus of this type 
is described by Set0 and Duce (1972), and a later model of 
the same device by Hoffman and Duce (1976). 

Many of the experimenters (including Hoffman and Duce) 
are concerned w'ith living organisms such as bacteria, and 

The scavenging effects of bubbles and their droplets have 

-10- 



their concentration on the water surface and in the aerosols 
(Blanchard and Syzdek 1970). Such bacteria exist on all 
open waters. 
by 10 to 1000 times their concentration in the bulk water. 

They may be concentrated in the bubble droplets 

A fairly recent review article (Winchester and Duce 1976) 
covers well the entire field of bubbles, their droplets, 
and the fractionation effect. 

I ’  

I 
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DESIGN AND ANALYSIS 

Despite the extensive literature, of which only a small 
portion was quoted above, we do not hpve enough information 
to answer the questions posed in the Introduction (see p.2). 
We believe that the droplets produced by air bubbles make up 
a larger volume of water and carry away more pollutants 
than does the spray off the top of.waves. But all this is 
yet to be proved experimentally. 

,This section of the report deals with preliminary anal- 
yses and design of experiments+ork that has been completed 
in two months. Additional work is recommensed and described, 
including experiments to be made on a test pond yet to be 
built. We will discu-ss four subjects: 

1) expected wind conditions, 
2) estimates of total spray volume, 
3) experiments on fractionation of effluent, and 
4) proposed future experiments . 

0 

./,-Wind 
Since the formation of waves and the subsequent produc- 

tion of spray of air bubble droplets depend critically on 
wind speed, a statistical analysis of the wind at the pro- 
posed site of the evaporation ponds (Sigma Mesa) is highly 
desirable. To be meaningful, such a study should extend 

-. over a period of several years. A-long-term wind study is 
not available for Sigma Mesa, nor is it likely to be prior 
to a decision on the evaporation ponds. We propose, there- 
fore, to use a six-year continuous wind study made at the 
Los Alamos airport (1953-1959). The Los Alamos airport 
and the pond site are on separate mesas'at substantially 
the same altitude (2200 m or 7200 ft), and 2 km (1 1/4 miles) 
apart. Both mesas point East, and there is little obstruc- 
tion to wind at either site. The wind at the airport was 
measured 10 m above ground. 

The 24- hour averages of the percentage of wind speed 
in 11 speed ranges and in 16 directions are shown in Table I. 

- 
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TABLE I 

WINO DATA FOR LOS ALAMOS, NEW MEXICO, AIRPORT LOCATION 
PERCENTAGE OF HOURLY OBSERVATIONS I N  EACH SPEED AN0 OIRECTION CATEGORY 
FOR ALL HOURS OF ALL OAYS FROM FEBRUARY 1, 1953 TO JANUARY 31, 1959 

I 

Wind Speed Range* (m/s) 
Wind Above 

Di rect ion 0-1.56 1.56-2.91 2.91-4.69 4.69-6.48 6.48-8.72 8.72-10.95 10.95-13.63 13.63-16.32 16.32-19.44 19.44-22.35 22.35 Tota l  

N 2.820 
NNE ,287 
NE .450 
ENE .750 
E ,869 
ESE ,431 

SSE .352 
S 1.631 
ssw ,690 
sw ,650 

W 1.207 
WNW ,827 
NU ,587 
NNW .405 

SE ,408 

wsw ,768 

4.545 
.720 

1.221 

2.050 
1.039 

.997 

.883 
4.996 
2.249 
1.994 

1.873 

2.287 
3. oao 
1,602 
1.145 

.789 

2.583 
.278 
.623 

1.071 
1.461 

.712 

.941 
7.563 
3.396 
3.053 
3.000 
2.796 

.831 
,535 
.392 

. a60 

.914 

.058 
,108 
.181 

.170 

.264 

.484 
4.532 
1.759 
1.505 
1.373 
1.514 

,439 
.159 
,092 

.3 ia  

.379 

.029 

.040 
,031 
.040 
.a43 
.132 
,211 

1.994 
.739 
.565 
,656 
.820 
.249 
.065 
,027 

.116 
,009 
.020 
,007 . o1n 
,018 
.027 
,043 
.847 
.269 
.305 
,399 
,448 
.096 
.022 

0.000 

. o i a  

.002 
,004 
.002 

0.000 
.002 
moo2 
.002 

.083 

.152 

.139 

.206 

.025 

.004 
0.000 

. iaa  

,007 
0.000 

.002 
0.000 
0.000 
0.000 
0.000 
0.000 

.029 

.018 
,038 
.038 
,034 
,004 
.004 

0.000 

0.000 
0.000 
0.000 

.002 
0.000 
0.000 
0.000 
0.000 
0.000 

.002 

.007 

.009 

.004 
,002 

0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 ' 

0.000 
0.000 
0.000 

,002 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

11.382 , 

1.391 
2.468 
3.918 
4.756, 
2.422' 
2.690 
2.914 

21.779' 
9.205' 
8. 271:. 
8.670:' 

4.075 
2.522: 
1.705 

10.110: ' 

Total 13.138 31.476 30.094 13.871 6.019 2.643 .831 .175 .027 .002 0.000 98.277 
CALM 100.000 

* In  the o r i g i n a l  data, wind speed ranges are given as 0-3 ,  4-6, 7-10 mph etc. 
It i s  assumed t h a t  t h i s  ac tua l l y  means 0-3.5, 3.5-6.5, 6.5-10.5, etc. Conversion t o  metr ic  I S  based on t h i s  assumption. 



, 

Plots generated from these data are shown in Fig. 2 and 3. 

the wind speed data by an analytical form giving the 
probability E of having a wind speed U t 7 (m/s). 
found that the expression 

For later calculations it was found desirable to express 

AU It was 

describes the higher speed range of data quite accurately 
(corr. coeff. r2 = 0 . 9 9 ) .  

Total Spray Volume 
The amount of spray produced, either from wave crests 

or from air bubbles, is not well documented in current 
literature. Its measurement at sampling stations at the edge 
of the ponds has several drawbacks: wind directions at Los 
Alamos are not consistent, so samp1er.s would have to be 
placed in various wind directions; because of the large size 
of the ponds, adequate statistical coverage of the downwind 
area is costly even if the wind were steady; winds (parti- 
cularly high winds that cause spray) are rarely steady 
enough to make easy the correlation between wind speed and 
quantity of spray produced. Most important, many of the 
liquid droplets are likely to evaporate in the dry Los 
Alamos climate before travelling far, leaving behind only 
the impurities which form a very fine aerosol that can be 
carried by the wind over very large distances. 

Despite the likelihood that much of the water in the 
spray droplets will be evaporated rapidly, it is useful to 
estimate the total amount of spray generated. Combining 
these data with the results of laboratory tests on fraction- 
ation and concentration of impurities by-and in the droplets 
can Yield information about the type and amount of in- 
purities carried from the ponds by the aerosol. 

\ 
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* 
We have attempted.to develop a simple technique , requir- 

ing only the observation of the wave at a few (not less than 
three) wind speeds at which whitecaps are formed-bserva- 
tions that can be made rather quickly. 

The technique requires that the experimenter complete 

1) measure the wind speed U about 10 m above 
the ground; 

2)  at each wind speed count or estimate: 
a) the number of whitecaps - n that pass 

a line at right angles to the wind 
during a period - t. 
less than 60 secs and should be the 
same for all wind speeds); 

b) .the width w - of the average whitecap and 
the time - T during whicfl it exists; 

c) the wave length.2, i.e., the distance 
between ad j adent waves whether they 
break or not; and 

d) .the total pond length L in the wind 
direction; 

the following steps: 

- 

(t - should be not 

- 

(I expect that X and the direction of the wind 
remain the same, or nearly so, at all wind 
speeds). 

3)  plot n, w, and T against - U and draw the best 
straight lines through the data so that they 
all go through the same point on the U-axis. 
This is the value of Uo= 
each of the straight lines and call them a, 
- b and - c, respectively; 

- -  - 

Compute the slopes of 

- 
4 )  find I ( U o )  from Fig. Al; (Appendix A) 
5)  insert all values into the equation: 

I 

* 
See Appendix 9. 
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A fictitious example is worked out in Appendix B. 
. The assumptions leading to this equation are explained 

in Appendix A: They are such that we do not expect the 
method to give better than an order-of-magnitude estimate of 
the spray volume generated. 

Some data in Blanchard (1963) present an estimate of 
the quantity of bubble spray generated. It is based on 
British data on the percent of ocean covered by whitecaps 
as a function of wind speed, and pn an estimate of the amount 
of air entrained by a breaking white cap. I have applied 
Blanchard's data and the Los Alamos airport wind data to the 
conditions at the LASL evaporation ponds. These calcula- 
tions are given in Appendix C. The quantity of spray, 
calculated by this method, appears to be excessively large 
for ponds. Also, Blanchard's assumptions are put in question 
by the work of Monahan (1968). 
Fractionation of Effluent 

The literature has clearly shown that the fractionation 
effect of bubbles cannot be predicted, but must be measured. 
A laboratory device has been designed and constructed at 
LASL for this purpose (see Figs. 4 and 5). It is an. 
adaptation of the appratus described by Xoffman and Duce 
(1976). 

The LASL equipment consists of an effluent sample storage 
tank (not visible in Fig. 5) from which the liquid flows 
under gravity into the bubble chamber. -Effluent leaves 
the chamber through an overflow trap into the sump. Ef- 
fluent flow rate and the level of effluent in the bubble 
chamber can be varied by changing the elevation of the 
sample storage and the overflow trap. 

-15- 



E F F L U E N T  SAMPLE 

EL E V A T  rod CONTROLS: 
.ABr. 80L. .. 

FLOW RATE 

C o r r E C r o R  .. 
i l  



I 



I 

I 

The bottom of the bubble chamber is a fritted glass disc 
through which clean air from a compressed air cylinder 
{not visible in Fig. 5) is passed. Air flow rate is 
measured and controlled at a 0 - 200 mR/min Flowrator with 
a built-in needle valve. The air bubbles rise through the 

I 

effluent sample and burst at the water surface to produce 
a fine spray. Bubble size can be varied by using fritted 
glass of different coarseness. 

I 

As the spray rises, it is entrained by a horizontal 
flow of air created by a blower, passes through a gently 
curved duct, and is deposited on a sample tray. The en- . 

training air velocity can be controlled by a butterfly valve 
just downstream of the blower. Its velocity is measured 
by a pitot tube. 

were run on tap water colored with potassium permanganate. 
The following observations were made: 

1) The medium-pore-size fritted glass disc 

The apparatus was constructed and preliminary tests 

produces bubbles of about 1 mm d i m ,  the 
desired size. 

2) A practical way of catching the droplets is 
to press a 15-cm-diam filter paper, held on 
a 18-cm-diam watch glass, against the bottom 
of the duct (see Fig. 5). More droplets 
are deposited near the edge of the filter 
paper than in its center, which is to be 
expected from the air flow pattern; 

3) With the filter paper in the position just 
described, and with the butterfly valve 
fully open, the average air flow rate in the 
duct is 1.3 m/s. (A calibration chart for 
the 'pitot tube, calculated for the Los Alamos 
elevation, 2200 m, is given in Fig. 6.). 

I 

I 

I 

I 
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Proposed Future Experiments 
' To confirm (or refute) the estimates and analyses made 
above, a series of experiments on the 10 x 20 m test pond is 
strongly recommended. Such experiments should take into 
account the pollutant concentration in the test pond (which 
will vary with time), the velocity and direction of the 
wind, the depth of effluent in the pond, and the amount 
and type of debris on the water surface. The most important 
measurement, of course, is the amount'of pollutants from 
.the effluent which is carried downwind as an aerosol.. To 
do this we 

1) 

. -- 

recommend the following measurements: 
continual recording of wind speed and . 

direction 10 m above the pond; 
analysis of water sampaes from the pond on 
a regular basis. (The analysis may be limited 
to those impurities whose presence in the 
aerosol would be environmentally undesir- 
able. The sampling technique should be estab- 
lished over a period of time to take into 
account variations due to closeness to the 
effluent inlet, distance above bottom, and 
nearness to the edges of the pond. Surface Sam- 
ples'also should be taken from time to time.) 
regular weekly observation and recording of the 
debris on the pond surface; and 
air sampling at several stations around the 
pond, with particular emphasis on the upwind 
and downwind direction of the most frequent 
and strongest winds (cf. Table I). 

> 

I 

A i r  sampling (item 4 )  and wind measurements (item 1) should 
be started before the pond is filled, in-order to . .  obtain 
background information. 
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Wave Attenuation Techniques 
One way to avoid or minimize the 

wave-induced spray is to prevent the 
of waves altogether. Three possible 

entire problem of 
generation or growth 
techniques are: 

1) films of low surface tension (such as 
mineral oils) on the water surface, 

2) wind fences or barriers at the edges of the 

3) floating plastic grids on the Fond surface. 
Low surface tension films on the water surface are 

ponds, and 

I 

known to be effective in stilling waves (Scott 1972). How- 
ever, they tend to inhibit or reduce water evaporation, 
the main purpose of the ponds. Also, they must be re- 
plenished frequently. We do not recommend their use for 
evaporation ponds. 

large, expensive, and unsightly when used to minimize wind 
over areas more than twice as large as a football field. 
(A football field covers about 4,460 m . Each of the pro- 
posed five evaporation ponds covers an area of about 
11,300 m .) Since winds can be expected from many 
directions (cf. Table I), each pond would have to be sur- 
rounded by wind fences. They make access 'to the ponds 
more difficult and reduce the evaporation rate slightly 
due to the casting of shadows and stagnation of moist air. 
They are a possible solution, but not a preferred one. 

the water surface to reduce waves, but, if effective, they 
may obviate most of the difficulties of the other two 

Wind fences may be efficient for.smal1 ponds but become 

2 

2 

We do not know-of any attempts to use floating grids on 

I 

methods. We recommend experiments with such grids on the 
test pond. 
less than that of water, a closed-pore foam, or hollow core 
tubing. One should choose a material not readily attacked 
by solar radiagion. Experiments with several grid spacings 
is recommended, starting with a 10 x 10 cm grid and going 

They could be made of a plaitic with a density 

-18- 



to larger or smaller sizes as the results indicate. The 
grid members (webs) should be as narrow as reasonable for 
strength and handling, and in no event should the water 
area covered by the members exceed 5% of the total area 
covered by the grid. 
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Appendix A 

ESTIMATING THE QUANTITY OF SPRAY GENERATED 

Cokelet (1977) has generated by computer the cross- 
section of a breaking wave (Fig. 1 above). It shows 
clearly how air is entrained by such a wave and makes 
possible an estimate of the quantity of air as a function 
of wave height: 

0.06 h2. cc/m of width of the whitecap 9" 
where - h is the wave height (cm) and the width is measured 
along the wave, i.e., perpendicular to the direction of 
motion of the wave. 

Converting units, 

9 = 6 0  H Z  fi/m of width, 

where - H = h/100 is the wave height in meters. 
Since 9 is calculated at the center of the white cap 

and will be less toward the edges, we shall assume that the 
average 9 over the width w - of the white cap is 50% of the 
maximum 9/ or . 

k/m of width w. (All 

I 

. . I  

Hence the total quantity of air entrained per white cap 
is w qav or 30-w-H 2 II. 

We now need to find the number of whitecaps generated 
per second and the average life time of a whitecap T - (secs). 
Hence, at any one time there are NT 
.If an observer counts the whitecaps 
right angles to the wind direction, 

_. . .  
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whitecaps on the pond. 
passing a given line at 
and he counts for a 



. -  

I 

time - t, he will see - n whitecaps where 

t c N T  n =  I 
L- 

Here’c - is the wave velocity and - L is the length of the pool 
in the direction of the wind. 

Changing this around yields 

This means that at a given wind speed - U, the total amount of 
air entrained is 

2 n L . v ~  . 
liters/sec. (Ad)  Q =  N - 3 O H  t - c  

It was shown above (p. ? 1 that, when waves break, c u / l O  
and H * h/7 . ( - A, the wave length, may be easier to 
measure than - H, the wave height.) This changes (Eq.  A 4 )  to 

A 2 n L w  
Q y 6  tT U 

Although this holds true for a particular wind speed U - above 
the minimum speed - Uo at which whitecaps begin to form, it 
cannot yet give us the total amount of air entrained on the 
average. For that we need to know the probability of 
getting a wind of velocity U - and how the variables in E q . ( A S )  

change with the wind speed. Equation (4)_gives the prob- 
ability E of a wind speed U in the range of U 2 - as - 2 

. 
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Let us assume that - -  n, W, and - T can be approximated by linear 
functions of the velocity such that 

7- = c (U -UJ 
Let us further assume that .- A does not change with U. - (Of 
course, - L and - t are independent of - U). Combining the last 
five equations and integrating gives the probable average 
quantity of air entrained: 

/- 

The integral on the right hand side becomes 
00 

All) 

The function Ei is called the exponential integral and is 
tabulated by Jahnke-Emde-L&ch (1960). Values of the inte- 
gral - I are shown in Fig. A1 as a function of Uo. 

air, the amount of liquid leaving the ponds. Assume-ac- 
cording to Blanchard (1963) and others-that four droplets 
are ejected, each with 1/10 the diameter of the bubble. 
Assume further that one of these four droplets is carried 

. One'more step is necessary to obtain, from the entrained 

away by the wind. (The other three fall back into the pond.) 
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This means that the volume of liquid leaving the pond is 
(l/lO)’ or 1/1000 that of the volume of air entrained. 
Incorporating this into Eq. (A10) and converting to liters/ 

I 

I 

day gives 

where I(Uo) is as defined by Eq. (All). 

I 

I 
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Appendix B 

FICTITIOUS APPLICATION OF APPENDIX A 

Assume that the following observations were made. 
1) The wind during the tests was blowing 

from the SW or WSW, so that the wind blew 
across the width of each pond in turn (see 
Anon. 1977). This means that the fetch 
L Z 5 x 82 = 410 m. 

2) The wave length was found to be roughly 
constant at X = 0.7 m. 

3) Whitecaps were counted in each case for a 

Observations are shown in Table B-I and are plotted in Fig. B1. 
period t = 60 secs. 

* 
A reasonable approximation of the data as computed 

from Fig. B1 is: 
Uo 8.3 m/s 

w : -19 (U-Uo) or b = 0.19 
T z1.18 (U-Uo) or c = 1.18 

.u 

. n - 6.9 (U-Uo) or a = 6.9 

From Fig. Al, I(Uo) = 0.058. 
Substituting all these’values into Eq. (A12) (or Eq. 5) 

This is the estimated average liquid loss due to spray, 
based on the fictitious data given. - 

* 
Note that observations and analyses do not need to have 
great accuracy. 
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Wind 
Velocity 

u (m/s) 

8 .5  

9.5 

11.7 

TABLE B - I  

FICTITIOUS WAVE OBSERVATIONS 

Number o f  
Whitecaps 

Crossing l i n e  
n 

1 '  

8 

20 

13 35 

Ave. Width 
o f  Whitecaps 
w (d 

.05 

.20 

.60 

.90 

Ave L i fe t ime 
o f  Whitecaps 

t (SI 

1 

1.5 

4 

5.5 



.- . . . . .  
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Appendix C 

. -  - .__ . . ..Y 

ESTIMATE OF THE QUANTITY OF SPRAY GENERATED 
ACCORDING TO BLANCHARD (1963) 

Blanchard gives data on the percent of ocean surfaces 
covered by whitecaps (Blanchard, 1963, p. 160-163) and 
estimates, on the basis'of some laboratory data, the quantity 
of air entrained per cm2 of surface per second. This can be 
combined with wind velocity probability data developed above 
(Eq. 4) to yield a spray volume for the proposed pond area. 

in Blanchard (1963) from British observations. Table C-I 
reproduces these data in tabular form. They can be fitted 
accurately by the equation 

The percent ocean area covered by whitecaps is reproduced 
1 

% area covered 
or, approximately, 

1.95 C = 0.5 U 
Cp 0.5 U2- 
P 

where - U is the wind speed in m/s, 

which air was bubbled.through water at the rate of 0.5 cc/cm -s, 
that a whitecap might produce that entrainment rate during 
the first 20% of its life. In other words, the estimated av- 
erage air entrainment rate for whitecaps would then be 
0.1 cc/cm -s = 1.0 !Z/m -s = 8.64 x 10 &/m -day. 

trained air causes 1/1000 liters of water drops to be blown 
away, the generation of spray droplets over the area 
covered by whitecaps would be at a rate of q = 86.4 &/m -day. 

the total average daily spray volume generated, 

Blanchard assumed, on the basis of laboratory studies in 
2 

2 2 4 2 
- .  

Assuming, as I did in Appendix A, that 1 liter of en- 

2 

. 'Combining this with Equations (4) and (Bl), we obtain 



- . . . . . __ ..& 

. I  

TABLE C - I  

WHITECAP COVERAGE ON OCEANS 
ACCORDING TO BLANCHARD (1963)  

WIND 

KNOTS 

6 

10 

15 

20 

25 

30 

35 

40 

;PEED 

w s  

3.1 

5.1 

7.7 

10.3 

12.9 

15.4 

18.0 

20.6 

PERCENT AREA 

COVERED 

0 

1.2 

2.8 

4.5 

7.2 

'10.6. 

14.0 

18.5 

I 



.I' 
..- 

The value of Uo to be used as a lim,t in this integral 
is the lowest wind velocity at which whitecaps can appear, or 
according to Blanchard, 6 knots = 3.1 m/s. Unfortunately 
the wind probability equation (4) is not valid at velocities 
below 5 m/s. Also, no other reference quotes whitecaps at 
less than 5 m/s wind speed. 
in Eq. (B2). This gives, for an area of 50,000 m , 

Hence I decided to use Uo = 5 
2 

This number appears to be ridiculously large. It is nearly 
20% of the average daily influx of effluent. 
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IN REPLY 
. REFERTO H8-79-71 

MAIL STOP: 490 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY 

(CONTRACT W-7405- E NC-36) 
P.O. BOX 1663 

LO5 ALAMOS. NEW MEXICO 87545 

April 16, 1979 

American Atomics, Inc. 
425 S. Plumer Avenue 
Tucson, Arizona 85719 

Dear Mr. Duke: 
I 

This is in reply to your telephone request of Dr. Wayne R. Hansen 
(H-8 Group Leader, Environmental Studies) for information on atmospheric 
tritium monitoring. Presently at LASL, only ambient atmospheric tritiated 
water vapor (HTO) is monitored. Ambient atmospheric tritium gas (HT) is 

instrumentation to determine HT concentrations. 
. not routinely sampled. However, I an in the final stages o€ assembling 

The HTO sampling system used by H-8 is simple in design and has 
.been very dependable over the years. Ambient air is passed through a 
cartridge containing silica gel to adsorb atmospheric water vapor. The 
air flow rate is measured with a rotameter (see photo),iwhich follows 
the cartridge (see photo). 
These two measurements allow total air volume sampled to be calculated. 
The silica gel desiccant is then heated in flasks enveloped by heating 
mantles (see photo) to distill off the collected water; Five mls of . 

the collected water is mised with 15 mls of a scintillation liquid 
(e.g., "Aqua-Sol") and is then counted by liquid scintillation. 

Elapsed sampling time is also recorded. 

Some more detailed information on the system follows: 

Flow rate: 120 ml/min 
Sampling Frequency: Monthly (used to be biweekly) 
Cartridge : Polycarbonate (for durability) . . .  . . .  . 

- _  - _. ... . . ~ _ . . .  

tubing (1 3 /4"  OD x 1/8" wall x 9" long) 
One end fitted with quick disconnect hardware, 
while other end has a screw cap with holes in 
it to allow air in. The cap is unscrewed to 
remove the silica gel. .. 
White silica gel is used in the middle of . .  Silica gel: Grace Davison Chemical Grade 5, mesh size 6-16. 

the . .  
cartridge, while blue indicating (it turns pink . 

when saturated) gel is used at both ends of the 
cartridge to show saturation. . . 

1 1/2-2 hours (or long enough t o  collect 5 mls 
of H 0) 

twice 

Distillation: 

Liquid Scintillation: 26 m l  sample is counted for 50 minutes, 

I 
An Aflirmarivc ActionI'Equal Opportunitv Employer 



TO: American Atomics, Inc. -2- 

LOS ALAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF C A L I F O R N I A  

LOS ALAMOS. N E W  M E X I C O  07S44 

DATE:' April 16, 1979 

This system is ca able of measuring atmospheric HTO concentrations in 
the 2-1000+ pCi/m range. 9 

. Please call me (505-667-7025 or FTS-843-2416) if you need more 
detailed information (like names of supplies) on the sampling system. 

Sincerely, 

3- 
-it 

Thomas C. Gunderson, Ph.D., P.E. 
Group H-8 
Environmental Surveillance 

TCG : vh 

Attachments: (a/s) 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

publicly Reasa* LOS ALAYOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 
T O  : W a y n e  H a n s o n ,  H-8 Assoc. G r o u p  L e a d e r  DATE: O c t .  2 3 ,  1 9 7 4  

SUBJECT I R E L E A S E  OF E F F L U E N T S  FROM B U I L D I N G  700 

U n d e r  n o r m a l  cond i t ions  the  a l l u v i u m  i n  Los A l a m o s  C a n y o n  
below B l d g .  7 0 0  i s  s a t u r a t e d  e a s t w a r d  t o  T A - 2 .  E a s t  o f  
TA-2  t h e  c h a n n e l  a l l u v i u m  i s  u n s a t u r a t e d  w i t h  o n l y  p a r t i a l  
s a t u r a t i o n  o f  the u n d e r l y i n g  a l l u v i u m .  T h e  r a t e  o f  s t r e a m  
f l o w  l o s s  i n  s a t u r a t e d  m a t e r i a l  a t  a r e l e a s e  o f  1 7  C f S  i s  
e s t i m a t e d  a t  0 . 0 5  g a l / f t  of c h a n n e l  a n d  f o r  u n s a t u r a t e d  
a l l u v i u m  b e n e a t h  t he  c h a n n e l  z O . 1  g a l / f t  o f  c h a n n e l .  T h e  
g r a d i e n t  i n  Los A l a m o s  C a n y o n  i s  2 4 0  f t / m i .  T h e  v e l o c i t y  
o f  s u r f a c e  w a t e r  a t  1 7  C f S  ( 8 , 0 0 0  gpm)  is a b o u t  5 f t / s e c  
or 300 f t / m i n  a t  the  g a g i n g  s t a t i o n  i n  t h e  c a n y o n .  T h e  
a b o v e  d a t a  w a s  u s e d  t o  c o m p i l e  d i s t a n c e  t h a t  w a s t e  e f f l u e n t  
w o u l d  m o v e  d o w n  t h e  c a n y o n  i f  t h e  t a n k  a t  B l d g .  700 w o u l d  
b r e a k  a n d  r e l e a s e  4 0 , 0 0 0  g a l l o n s  of l i q u i d  w a s t e  over a 
p e r i o d  o f  10 m i n u t e s .  

A .  Loss f r o m  B l d g .  700 t o  TA-2 I 

1 
1. S a t u r a t e d  a l l u v i u m  w i t h  a n  a s s u m e d  loss o f  0 . 0 5  

g a l / f t  for a d i s t a n c e  o f  9 2 0 0  f t .  
I 

2 .  V e l o c i t y  o f  l i q u i d  w a s t e  i n  s t r e a m  c h a n n e l  300 f t /  
m i n .  

LOSS = (x) 9200 (9200 x 0.05)= =15,000 g a l  

B .  Loss E a s t  of TA-2  8 7 0 0  f t .  

1.  U n s a t u r a t e d  a l l u v i u m  e a s t  o f  TA-2 w i t h  a n  a s s u m e d  
loss of 0.1 g a l / f t  for a d i s t a n c e  of 8700 ft. 

Loss = (%) (8700 x 0.10)  = 5 2 5 , 0 0 0  g a l  

I t  a p p e a r s  t h a t  t h e  e f f l u e n t  w o u l d  i n f i l t r a t e  i n t o  t h e  
a l l u v i u m  ~ 1 8 , 0 0 0  f t  e a s t  of B l d g .  700  i n  Los A l a m o s  C a n y o n  
u n d e r  n o r m a l  c o n d i t i o n s .  T h i s  w o u l d  be w i t h i n  the  L a b o r a -  
tory b o u n d a r y  a b o u t  12,000 f t  w e s t  o f  H i g h w a y  4 .  

WDP:mar 
xc :  R. G a r d e  

A .  S toker  . 



' I  

Radioactivity 

Daily Samples (P-2) 

Shi f t  Time - Day - 
MOXI~RY 1 - .. . . .. 

2 

3 i3 730 
Tuesday I '. 

. i 
Wednesday . .. 

7/?, c '5 . j 

Thursday . 1 -. . . .  

. C' 
I -  * 

?- - - 

Friday 

. 2  

3 

Water meter reading: Present 473 W 2 . d  

Total i s /  8 gallons released this  period 

' Coqosite Sample (H-7) 

Date: 4/3 - r/q Time : 

Radioactivity: Chlorides : 4L .cc< /LA 

pH : G.4 Sulfates : Y 3 r  /cL$ 1 ' 4  
r l l  

Conductivity : 3 6 Silica: I * /  AA-5 /'-C 
u / u . .  - 

Tota l  Solids: c Is -2 A A C j h s  Corroeion Inhibitor: k+'J r@ - 8 
<J/ 

Copies  to: H-8 

P-2 



- -  - .. . . ~~~ 

, . -  . . . .  - .  

CHR CoOlAL.lg Tower Secon&~ Coblaht EfflL-nt 

- -  Week of 9 3  
Daily Samples (P-2) 

S h i f t  - Day - 
Nonday 1 

Radioactivity pn 

L. c; I 

2 

&- b 3 

1 

03/57 

Tuesday 6- 8 
2 

5.Q 3 

Wednesday 

Friday 

Total gallons released this period 
I 

Cm9osite Sample (H-7) 

Date : FaEe-c/LtL 3f7./hYlclR 

Radioactivity: Chlorides: 30 /)y i L  

pH: L. %; Sulfatds: G .S F-.i 
Conductivity: 3 7 cM1 / ‘.-P Silica: 

ir ‘ d  
T o t a l  Solids: 1 2 % 7 ,  /rc*i ./ 1. . Corrosion Inhibitor: 

Copies  to :  H-8 

P-2 



. _ . . . . - - -  . . .  
CNR Cool J Tower SeCOndae Coolznt E f f l - .  i t  

- -  Daily Sanples (3-2) / 
Redioactivity - 7’ ime ..-_- Shift . - 

Konday 1 

2 - .  

b. 8 3 

1 Tuesdzy 

2 
-. 

;-c- .i 3 

Wedne sdey 1 

2 
. .  

I 
_. _- 
/’ . 3 

1 Tnursday 
I 

2 I 

3 

1 L e  7 Friday, . .  

3 

Water meter reading: Present 
. .  

Total gallons released this  period 
I 

- u  
Radiokctivity: Chlorides: 3 4 -- 

Y 

pH : s 7 . 2  Sulfates: 7X? / Q. 
1 u 

(I 
Conductivity: s 8  JLsd- Sil ica:  L 3 L  -l& 

w 

T o t d  Solids: 52Cf: . 4 z i j .  Corrosion Inhibitor:  

Copies  to: H-8 

P- 2 



. - .  

Cool 3 Tower 

- -  - - . . . . - .  

. .  . . .. . . .. ... 
Secondary miht  EX^. I t  

Time 

Daily Sk?ples (p-2) 

Shift  - 
7- 2 Konday 1 

2 c -. 

I .  

--.. . 3 c. 

1 Tuesdzy 

-. 2 
-. I -_. . 3 

1 Wechesdey 

2 -- 
7- 3 

1 

/- 

Thursday 

2 I. 

3 

1 Friday 
J - 

Water neter reading: Present 4- 8 3 3 5. 4 9 
I 

Total 2 4  I z t? gallons released th i s  period 

Previous 4- 2 0 G 5 Z G  

Composite Sample (H-7) 
t G  I 

Date : . T h e :  [A Y/. G -JJ? 
u 

Rzdi oact i v i  ty : Chlorides: dif. - /!-A 
7 3.S-g/fL 

7 
ph’: 7. -3 h l f a t e s :  

U 

Conductivity: GC c + . l  Silica: -- -1.P 
j .  i ‘J !J 

. r n L  L O L L  Solids: I S L L  M , i /  Corrosion Inhibitor: 

Copies  t o :  H-8 

P-2 



1 

- -  Deily Samples (P-2) 

T h e  ---- Shift - 
Konday 1 f 4 3 5  . 

2 

Tue sdzy 

2 

3 

' . Wednesdey 

'inursday 

Radioactivity -- ' PH 

3 

6 .  / 1 13-W3 
P 

2 2 / 3 0  I I  4 i /  

Total (9 2&/0 gallons released this  period 

Rzdioactivity: 

pH: 6.3 
Conductivity: 3 G - W L &  Sil ica:  -4-2 - ..K 

il 

Tots Solids: I 7 cf '--G-(.t. Corrosion Inhibstor: 
I 

Sulfates : 48% -&. 
U 

pH: 6.3 Sulfates : 48% -&. 
Conductivity: 3 G - W L &  Sil ica:  -4-2 - ..!K 

U 

il 

Tots Solids: I 7 cf '--G-(.t. Corrosion Inhibstor: 
I 

Copies  to:  H-8 

P-2. 



. -.. . . 

CHR Cool g Tower Secondary Cooldnt E f f l  lt 

- -  
Daily Samples (P-2) . 

- .  DCY 

Konday 

2 

Time Rzdioactivity . -_- S h i f t  - 

Tuesdzy 

Wednesdey 

'iiursday 

Friday 

1 

2 

3 
I 

L. 3 

3 
I 

Kater meter reading: Presea: # 9 L' .I & 
Previous &, F@k CS so 

1 :- : 

Total G/[<;z 0 gallons released this  period 

Conposlte Sanple (H-7) 

Date : *!J%i?e LJh-.(J 

pH: 6w-l Sulfates: 7 w  - l - Q  

Concuct iv i ty  : 7 I .  Silica: L3 'L-7Tk 

4 
? 

Radioactivity : Chlorides: 3 

Corrosion Inhibitor: n r  loba3  Solids: 

Copies to :  H-8 

. P-2 

._.. . 



I '  

CPIR COOL g Toner Secondary Cooiziit E f f l  A t  c 

- -  
Dxily Samples (P-2) 

1 

2 

3 6 IS- 

6- ..{ Wedze sday 

' 2313- 6.7 2 

3 

.ra. .. 7 7  Thursday 1 

2 

3 6 7 
Water meter reading: Present 5 9  I 0 a 

I 

T o t a l  7 2 5 3  0 gallons releesed this period 

Composite Samgle (K-7) 

Date : 

Rzdioactivity : Chlorides : J - f n  - 117 .  

Conductivity: 3 $ Silica: 

Totzl Solids: 1274 -9M Corro s ion Inhibitor': 

Copies  to: H-8 

P-2 

.-. I----- 
. .-- 



5 -: . .: 

CMR Cooling Tower Secondary Coolk t  Effluent 

I- 

- -  
Daily Saqdes (P-2) 

Shift Tine Radioactivity - Day - 
Monday 1 

2 

3 

1 

2 

3 

1 

2 

3 

TEesdzy 

Wednesday 

Fridey I555 

Water meter reading: Present -/ 9 z5=7. 
Prev5ous 4 I 4 3 / 8 0  
Total 4' ,f c/ 0 gallons releasad th is  period 

/ 

Coxposite Sample (H-7) 

. Radioactivity: Chlorides: 4 6 --c(-c 
i /  

Tota Solids: 2 c  qL -"%fX Corrosion Inhibitor: 

C o p i e s  t o :  H-8 

P-2 

R 



Cooling Tower Secondary Cool&t Effluent 

Week.of / A  hl,,,L d v ? 3  

Daily Samples (P-2) 

- DCY - Shift Tine Radioactivity 

Monday 1 

Tuesday 

-3 

pH 

6 ,  & 

6 #  8 

6 .  
6f b 

Friday . 1  ) cd (.#*> e-- /X?h L- 

2 /?&I /uoA)e- 
3 Oc%za-- lo lil e-. 

Water meter reading: Present L+ 2- 3 97 1 3 

Previous +/ 8 ./7s"/7 t9 
Total gallons released this period 

Comosite S a m D l e  (€I-7) 

Radioactivity: Chlorides : 

-.i 1 

Li 

t5 c 
pH : 7.2 Sulfates : - 1 { n - - - f  

Conductivity: 63 Silica: :yy  - *.i -.(/ J 

T o t a l  Solids: '1 G I 4 Corrosion Inhibitor: 

Copies  to: H-8 

P-2 



- 

Effluent 
I 

CHq Cooling Tower Secondary Cooliult 

Week 
Daily Samples 

Shift - Day - 
Monday 1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

Eater meter reading: 

Tuesday 

Wednesday 

Thirsday . .-. , . .._.-: 

'. b . 7  

€* 7 . 
I 

6.7 Friday 

6. 7 

gallons released this period 
I 

Total 

Composite Simple (H-7) 

Date : 

Radioactivity: 

pH : 

Silica: 

Corrosion Inhibitor: 

C o p i e s  to:  H-8 

P-2 
I 



I '  

U-lR C o o l  ..g Tower Secondary Coolant E f f l L  .Ai 

Daily Samples (P-2) 

Shift Radioactivity T h e  PH 

1 

3 

1 Tuesday 

2 
I 

3 

1 Wednesday 

2 17 30 

3 

1 

2 

3 

1 Friday 

2 

3 
I 

Water meter reading: Present 

Previous 4 ~ 9 0  ~ 5 - 9  
Total gallons released this period 

Coinyosite Sample (H-7) 
&Y" Date : Time : Y r/.-J -c 

LJ 

Copies  to: H-8 

P-2 



(I;JR Cooling Tower Secondary Coolant Effluent 

Daily Samples 

- Day 

Nonday . 

Shi f t  - 
1 

Radioactivity 

.L J + T”< - 
Time 

9,- d &v. 

2 

6.- 6 
I 

3 

1 Tuesday 

2 

3 

1 

0753 

Wednesday 

2 

3 

1 Tiursday 

2 

0 7 3 0  

Fridzy 

3 

1 

6 -  f 2 2 P.5” 2 

GI 9 
I 

04.9 3 

Water meter reading: 

Total 1 0 f[; gallons released th i s  period 

Coxposite Sample (H-7) 

Date : 
‘9 

Chlorides : 2 r;. .- ,..-* 1.c 
J 

Radioactivity: 

pH : 

Conductivity: q--0 ‘ -1-1 l&.L 
J 

Corrosion Inhibitor: 

C o p i e s  to: H-8 

P-2 



UdR C0oL.g Tower Secondary Coolant EfflL,nt 

Daily Sam2les (P-2) 

I 

2 2 2 / 5  M J n e  
I 

Tuesday 

Wednesday 

Thursday 

Friday 

1 

c- 6.. 7 

.2 . . 

1 

2 

3 0 6 1 5  

Water meter reading: Present 

Lr 8 ' 

6-  8 

Previous 4 ? G J q  0 
# 

Total Lf T:- 3 i 0 gallons released this period 

Composite Sam9le (H-7) 
I 

Date : Time: fc 3% Z&-*.{X 
J 

Radioactivity: Chlorides : 2 I -,*I 1 
u 

pH : 7. c? Sulfates : 5- 7 '7 r7 c -e, -(-C 
J 

-1 .( 4--1-pe Conductivity: '1  '7 e-7. / G I - <  Silica: 

T o t a l  Solids: I 3 / 1 --e,,! -0, Corrosion Inhibitor: 
J *  ;I U 

I/ 

J 

Copies  to:  H-8 

P-2 



I 

Wednesday 

cmposite Sample (H-7) 

.g5Rx?: cz, *6 3 y -  -. i l  Date : r: 

Radioactivity : Chlorides: --. 2;?, 5 1.6 
pX: 'I,? Sulfates: 4 2 3  -<if. 

. .  
. .  Conductivity: 4- L 'I.uut-1 Sil ica:  leal --m;L 

J 0 .  

. . T o t a l  Solids: r o w -  r i  Corrosion Inhibitor: 

Copies t o :  H-8 

P-2 



. CWR CoolT& Tiider Secondary Coolant Effluent 

Daily Sainples (P-2) 

Tine Shift - Redioactivitv . Day . 

Koaday 

- 
. 1. 

2 

3 '  

1 Tuesday 

--. . _  
-; . : Wednesday 

2 

6 . 5  3 

1 

2 

-3 

1 

613 
Friday 

2 

3 

Water meter reading: mesent - 3 1 7 7 7 7 2 0  

T o t a l  I cy7 0 gallons releasedthis period 

Date : 

Radioactivity: 
[ -/ pH: P .3 

Conductivity: - . ; - - I  2 .A < - ?  , ' C ,  . Silica: e 4 .  

Corrosion Inhibitor: i L' . 

Copies  t o :  H-8 . .  _ .  
P-2 



. .  
: i  . .  

0r.iR Cooling Tower Secondary Coolant Effluent . 

1 t!eek.of ;&!.I. / . !e>.? 
. .  . 

. .  Daily Sqnples (P=2) 

Shift The  Radioactivity - 
\ 

PH 
Honday 1 \. 

. , 

e .  Wednesday 1 

2 

3 
Thursday 1 

6 1  7 

. . Water meter reading: Present 3 i2 p 2. c - i 7  
.. 

~~ ~ 

Total gallons releasedthis  period . 

Radioectivity: 

PH: 

Total Solids: 2 6  4 0 -.-,,I -? Corrosion Inhibitor: 

Copies to: H-8 

P-2 



Cooling Tower Secondary Coolant Effluent ' 

Daily Smples (P-2) 

PH 7. Shift T h e  . ' Rkdioactivity 

\ -  . -- 
. .  

.if 

3 

Tuesday 1 /3=s 

ZO 14 30 Wednesday 1 

2 

3 

Thursdzy 1 '  

2. 

3 

Friday 1 

- 

. 2  
. _ .  . -  . 3 

Water meter reading: Present -36 C/ zl8yfi 

T o t a l  gallons released this  period 

Cmposite Sample (IT-7) 

Date : 

Radioactivity: Chlorides: 3 2- / r ~ .  r l  
u 

sulfates : f C 5  - t X  pH : 7 '0 - 
" - 0  - [ J  Conductivity: 4 Pms.x. 14-e Silica: A >  

1 

(J u 0 
Total Solids: 1 7 G o  4 Ir: Corrosion Inhibitor: 

Copies  to: H-8 

P-2 



E3 Coolizg Tower Secozdery Coolant Effl-cent . 

Daily S.zqles (P-2) . .  

Shift - Dzy - 
. Konday 1 

2 

3 

54 Tcesdey . 

/ . .. - 

& s- 
6.7 3 

1 Tncr s d&y 

L-g 
:? 

2 

3 

Friday 1 

2 

s-3 
Wter meter reading: ' Resen% 3 6 3 2 5 3 0  



Cooling Tower SecoEdary Coolant Effluent 

Daily SEcTples (P-2) 

Shift T h e  - 

TuesdEy 

Thursday 

Friday 1 

2 

Rzdiozct Tvity 

. _  230n 

DII 

L.7 

Water meter reading: Present 

Total gallons released this  period 

Cm-?osite SmFle (H-7) 

Date : 

Rzdioactivity : - 
pH : (c. 'i 
Consuctivity: s 
Totd  Solids: I-Lq cj " 

- 

Copies to :  H-8 

P-2 



@E3 Cooling TQwer Secondary Coolaat Effluent 

Week of )j.?r. 27 , 1 9 7 2 ,  
Daily S a q l e s  (7-2) 

Shift - - 
Xon day 1 

2 

7 . '  - ,  . . . ?  

3 

1 Tuesdzy 

2 

0600 3 

1 Wednesday 

2 

0.330 3 

1 Tnursday 

2 

3 

1 Fri&y 

2 

Water meter reading: 

gallo~ls released this period 

C o p i e s  to:  H-8 

P-2 



. .  

(HR Cooling Tower Secombry Coolant Effluent 

IJsek of /3 ,OOU / 97 G 

Iledne sday 

!ChursdZ;y 

Friday 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

6.7 

6- 7 

Water meter reading: PreseEt 3 3 8 
Previous 3 3 B 4- O 6 
Total H C  L/ gallons released this period 

. .  

C o p i e s  to: F!-8 

P-2 



a.TR Cooling 'lower Secoadzry Coolaat 

Daily Sa?les  (P-2) 

S b i f t  - 
1 

2 

3 

1 

2 

' 3  

1 

2 

3 

1 

2 

3 

1 

2 

3 

Tine 

Tuesdcy 

. 

/ a  Yf 
67  . 

7 5 -  
/ 

i 

P-2 



Daily Seqles  (P-2) 

Tuesdzy 

We dne s day 

!RursdZ;y 

Friday 

Shift - 
1 

2 

3 

1 

2 

. 3  

1 

2 

3 

1 

2 .  

3 .  

1 

2 

3 

Tize 

'530 

- 

A- 
3 3 ] g s- '/'' 0 Fater meter rezding: Present 

"y ... . -- 

. & J  . 

- 6 . 7  

Previous 32%- 7 0 
Totzl c i  j -  J @.loris released this  period 

I '  

I 

C o p i e s  to:  E-B 

P-2 . 



;.' CXJR Cooling Tower Secondery Coolant Effluent 
i i  , 

Daily Smples (P-2) 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

6 6 .  
--& . -- 

E: :.E 
Total 6 41/26 gallons released this period 

Cm?osite ~ a r n c ~ e  (E-7) 
Date : -- I,SXL* 1 9  - 1 %  

"JII : 6-(P Sulfates : LG L -19 

Tot& Solids: 139 - ig 

a- 
Reciioactivity: ChlorFCes: 2 g  . -- iL 

3 

Coidwtivity: SI wc&lqy& Silica: 1 q v  - f P  
r 

c orro s ion Inhiio itor : 

Copies  to:  H-8 

P-2 



Tue sdzy 

‘ . wednesday 

‘ I  

Tnursdziy 

Friday 

1 - 
2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

Water neter reading: Present W .?! 3 4 3  

Conuosite SamGle (H-7) 

C o p i e s  t o :  3-8 

P- 2 



D- 3, 
I 



I 
$! ---- 

I 

3 

3 

2 

3 

Fridzy 1 

2 

---- 
I 

P- 2 



I 

IL '7 1 

n 
C 

3 

3 

2 

6 - 7  . 

2 

Fridzy 

3 



n 
L 

3 

1 
.7 ;.. ( 2 

3 

1 
I. 

Le7  2 
. .  

3 

1 

2 

3 

Fridejr i 

2 

3 

1 



C;iR Cooling Tower Secoridzry Coolant 

Week 

Rziiioactivity 

2 

3 

Tussdsy 1 

2 

3 - _ _ _  .. 

_- - . I  - .I 3 

I / -  

2 -. 
/ .  _.. . 

-- 
Friday 

3 

1 

2 

3 

Wz-5er meter reading: 

Total gallons released this period 



. CNR Cooling Tower Secondary Coolant E f f l - a t  

. Daily SamFles (P-2) 

s h i f t .  - 
.1 

PH Tine  

-- 
. \&-a 2 

d. z 3 

1 f L  d r  

2 

(3 ?.So 

3 

1 

2 

Total 4 L  .?A* gellozs ralegsed this period 

Copies t o :  H-8 ’ 

P-2 



. (3-m Coolag  Tower Secondary Coolant Effl,cnt 

, Daily Sam2les (P-2) 

Tuesday 1 

2 

. t i t s '  3.2  
fiF I 

L 

Thursday 

2 G .8 

4 7. a 

3 

Friday 1 

2 

I 

- 6 , L  

3 Os-<a e', c 4. - + -  5- 

Water meter reading: Present . .2L 79-5 GL? 
5. c I 4; L:y Previous a ;i [? 

T o t a l  7 8 7 4 G galions relessea tinis period 
I 

Conposite Sample (H-7) 
I 
I - D a t e  : 7 / ; . / 7 L  Time : 

I /  

Radioactivity: . Chlorides : .- 

pH: L. G . Sulfates: Ti- 7 c - 2 5  I ! fi- !7 I 

I 
Copies to: H-8 

P-2 
I 



. .. 

2 

7: Aepsanz 

€ -  

z 



* CNR Coolrng Tower Secondary Coolant Effluent 

, Daily Samples (P-2) 

- Day 

Monday 

Tuesdzy- 

??&nesdey 

. Thursday 

shift T h e  

2 

3 -  

1 

2 

2 

3 
* .  

3,o 

-- 
Radioactivity: - CUorides: 

Copies  to:  H-8 

P-2 



li'uesdzy 

Emcsday 

Shift T h e  . Radioactivity . - 
1 

2 

3 

1 

2 .  

3 

1 

2 

3 

1 

6.3 

/ -  0 . 2 .  

&,7 . : - .  

2 4 . 3  . 

3 .  f939g . 6.9 

0 Water meter reading: Present 2 

I !  
- -  

Total L J  x & gallon8 relaased this period 
1 

Copies  to: H-8 

P-2 



I 

(x.IR Cooling Tower Secondary Coolant Effluent . ' 

... 

. . .  
. .: 

. . .  
. . .  . .  

. .  

Daily Samples- (P-2) 

Tuesday 

Wednesday 

-. 
i 



I 

OWR Cooling Tower Secondary Coolant E f f l h d t  . ' _ .  

Daily Samples.. (P-2) 

v . .  Water meter reading: Present 22 e 8- . .  

. .  
. .  Composite Sample (H-7) 

Date : . . _  J'/r L - IA': . Time: 
I . .  - . .  

. maioactivity: Chlorides: . 

3 1  - . .  
pH: 7 . r  . : -  . ' Gulfateer LJco ysi, LP . . . .  

..I . . 
.d 

1J-V / V l q  / K  . .  
Conductivity : *-p;.;;. . . . .  . . .  .:8i1ica: cr .r --t-6 / 

i I  9.4. . .  . . . .  . .  c lh&w@?: d Y ,  
. . .  

T o t a l  Solids: 

Copies to: H-8 

......... . . .  . .  ._ . 
..I ._ - . .  . .  - ;. I 

. .  . . . . .  . .' _ .  . 
. .  

.... . _  . . .  . . .  
. .  
:,: _. . 

. .: . _ _ - _  . . 
n :  .: ._ . . .  .......... .. : ._ . .  

- .  . 
. _  . . .  . .  

. .  . .  :. _ .  . i 
. . . . . . . .  . .  

. .  . .  
. .  . .  .~ . .  



. .  
. I .  .. I . . . .  ' I  

. .  
(IWR Cooling Tower Secondary Coolant Effluent 

Daily Samples- (p-2) 

b 

Shift  
F 

1 

2 

3 .  
1 

' 2 ' .  

3 ;  
1 

2 .  
, -  

. ,  

3 ;: 

.1. 

Tuesday 

Wednesday 

. . .  . . _  . 
. .  

. . .  . . . . . . . . .  . .  . .  ._:.  _. ' . .  
. . .  A,$p.&' . . . . .  _ .  . . . . . . . .  . .  
. . . . .  : I .  .: . .  : :. (-J#J* . .-_ . .  

. . .  . .  .. . .  

. . .  . .  
. :  . -  

. .  
. . . .  . .  
. .  - .. 

. i  . . .  
. c - 3 -  . 3, .:..' . 

Friday 
. . .  

< ,  . _  

. . . .  

Water meter reading: Present 2/2 & 3 to 

gallone released this period' . 

. .  
. .  

Composite Sample (H-71 

Date: f/ f (-- 2. ( T h e :  

Radioactivity : Chlorides: . - 
. . .  

. .  

I - 
. .  

pH : t g a  4 Sulf atee : L:93 m a a M  

Conductivity : rc . . 

G L + d - -  3 9 . 0  

. .  
. .  . . - . .  

. .  

.... Silica: 
. .  

i6 u,/_pd . -  .. 
. .  . . .  . . .  .-. .corrosion Inhibitor: . .  . .  

. . . . . . . . . . . .  . . . .  . . . .  
. ._ ._  . 

Total Solids: / 5 / 6  6;S i -Q  
_ _  .. 

. . . . . . . . . .  
. . . . . . . . . . . .  

. . . . .  ... , .  . n .  . :_ 

. .  . .  
. : : . . _ .  

. . . . .  . . .  ..,. 

. .  1 . .  

. .  
. .  

. . .  
- .  

. . .  
. .  

... . .  ;.. .: *... ; 

: 

. .  
. _  . . 

. 

. .  
. .  

. .  . .  _ .  
. .  

. . . .  , i;. 

Copies tor H-8 

. .  . . . . .  .. . . . . .  . . . . . . .  . .  . . .  e. 
. .  

. . .  

;. .....'... . I  

:. - . 

. .  _ .  . ,: 
I - .  

. _  
. .  

P-2 . .  
. :- . ._.. 

. . ,.: 



. . . . .  . .  
. .  

OWR Cooling Tower Secondary Coolent Effluent . _ .  ' " 
. I  

. .  

- .  . Daily Semplee-(P-2) . . .  

Tuesday 

. .  . . .  
. .  

. .  

. .  
. 2 .  

3 .  
. .  

Water meter reading: Present 2 f 4 0 0  
U 
I Previous /q7&7 ~ I 

Total 7 4 j+ ,2' 0 gallone released this period' 
. .  

Composite Sample (H-72 
. .  . .  . .  
. . .  . T h e :  . .  

I . .  
Date : . s--/G - / q  - Radioactivity: 

- 
Chloride e : 

I .. . .  

px: 6. 6 . .  . Sulfatee: 74+1 
Conductivity: 5% . %- /e& 

Total Solide: . \ $ o $ / M c I I 1  

Copies to: H-8 . 

. .  
. ._. 

.; ' Silica: j q  3' Cr;,/RL: 
A4 1 -  . . .  . _ _ .  . . . . . . . .  . .  1 .  Corroeion Inhibitor: . . 

. .  

. . .  . . .  . .  . .  . .  . . .  . .  . .  

. . .  . .  G - 2 6  2wT:(&1 :,. : ;..: .... . . . . . . .  . .  
. .  . . .  . . . . . .  . . . . . . . . . . . .  . -  ;. 

. . . . . . .  . . . .  . . . . .  . * .  ._..- 
. . . .  . . .  . . . . . . . . . .  

. .  . .  
........ . .  

. .  

. .  . . .  . .  . . . . . . .  . . .  ...... . . . . . . . . . . . .  . . . . . .  . . .  
... ...... . . . . .  

, ;...; ' :. 
.: ,_. .._ :. _. : - .  

. .  
* .  . 

i .  
. . . . . . . .  . . . . . . . .  . .  

. .  
. .  . . .  

I " L  
' P-2. . 

. _ _  . . .  . _  . .  . .  :- I . .  



. .  

m coo3;*.Ig Tower Secondary ;a sulant 

. Week 
_ .  

Samples- . .  
... 

. .  
.' . . .  - Shif t  T b e  . .'. ' Radioactivity . _ .  . . .  

. .  

Tuesday . 

. . . . .  . . .  . . . . .  . . .  . .  . . _ _  
1 .  

. .  . . .  . . . . . .  - .  
. .  

1 .  

. . . . .  

. .  

. .  . .  
. 3 .  . .  . .  c 

. . ,. 

... 
. .  

Wednesday 

. .  

E .  

. * _  

. .  

3 .  

Friday . . 

3 

Water meter reading: Present /gr@ 

Total gallons released thia period' 

Composite Sample (H-7) 

T h e  : Date : 



CklR Coding 'Jeower Secondary Coolant Effluen+, 

' .  . 

. .  
- .  .- . 

. I- 

.@ 

Daily Samples . (p-2). 

_ .  

Friday 

. _  

.. 

. . .  

. Total gallons' released this period 
f 3 J) J 0 

Cmpoeite Sample (H-71 
- ... T h e :  Date : . .  

Radioact iv l ty  : Uhloridee : 

. .  . .  



I . .  
I 

ClWR Cooling Tower Secondary Coolant Effluent 

I 

Daily Samples. (P-2) 
. .  . .  

2% 
Monday 

. . PH: 
. . . .  . . .  . .  

2 .. 7dS . -  
.. . . .  
. . .  . . . . . .  . .  . .  . . .  tL-r . .. 

. .  

: 2059 . ... 
. _  

L 

Tueadsy 
. . .  - .  . .  . .  ; . 

. _ .  

. . . .  
. .  

e 

. . . .  2 .,.8 
. . . . . .  .. . .  

. .  . .  
. . .  . .  7 b O .  - 

6* F . . .  

. .  
* .  

2 .  
. .  .. ; . 

Wedneeday 
. .  

. .  

2 .  

3 '  

1 

2 

3 .  

1 

2 

3 .  

. .  
L a  

. . .  
I t  

. . .  .. 
. .  . mureaay 
:. . .  

. 2/5r I .  . .  . .  
. . . .  . . .  . . . . . .  . .  . .  

0 .  _ _  'i- 

. Friday . .  

. . .  

. .  . . -: . .  
. -  .. . .  . < .:: . 

........... 
... : . .  . .. '. 

..: . : . . .  : . . . . .  
. . .  

. .  

. .  

ozoo 1I 

Water meter reading: . .  . .  
Present . .-\ . 

. _ _ .  . . . . .  

. .  ... . .  . .  
I ',: _ - -  

. .  . -  
. . . . . .  . ._  

. . . .  . .  
_ .  - 

. . . .  
. . .  . .  

Total . .  gallons releaeed this peri'd' 
. .  . . .  Composite sample (1117) . . .  

. .  
Date : 

Radioactivity: 

. '. . Time: 

. . .  Chlorides: . .  
. . _  . .  

. .  
. . . . .  . -I sulfatee: A- 'i -L '-* . .  ..... . . .  . . . . . . . . .  .......... - .  . . .  

pH: 7. 3 
. .  

Conductivlty: . 53 &&/g-L. ._ - .  .;.!. :.' suica: . . 1 3.i' -&! . . . 
Y - U . . . . .  - - . .  1 .  

ai& b h i b i k : .  . . . . . .  

. . . . . .  . . _  . .  .. 
. . . . .  . . . . . .  . . .  

. .- ..: . .:, . 
. . . .  . . . . .  ....... . .' ' i .  . . . .  . . .  

, * .  , 
. a  

. .  
. . . .  ...... 

_ .  . .  
. .  

. .  
. , .  - 

- I  
..d.. 

Copies tor H-8 . / . .  
. .  

_ .  
. ._. . . .  . L .  . 

s .  
. . . .  

. . . .  

. .  
... . . .  

. .  

. .  

. . . . .  . .  . .  



MI CooLng Tower Secondary Coolant 

Daily Samples. 

Shift  
c_ 

1 

.2 '. 

3 .  
1 

2' 

2 
J 

1 

2 

3 

1 

2 

3 .  
1 

2 

3 

. .  

C 

Tueeday 

. .  . .  . . .  . .  

. _  
Wedneadq . .  

. ._ . .  . . .  . .  . . .  

- . .  
. .  . .  

._. 
. . . . . .  

. . .  

.. 
. . .  .. 

Friday .' 

water meter reading: ~reeent  / 7 5  L/ c/ 0 
. .  

_ .  .._ 
. -  

. .  

. .  
. .  

. .  
gallone. releaeed this  period :- ' 

. . .  . .  . .  . .  
Total ;,:.7r I ro 

. .  . .  

. .  . .  
. . .  _. : 

Compoalte Sampla (€I-7) . .  
. .  . . .  

Date: . . .  Time: 
- .  . .  

Radioactivity: . . Chlorides: 
. .  

. .  .Sulfates: . .  . . . . .  . . .  
. . .  

. .  
. . . . .  

pH: 7 , 3  
. .  . .  

": .. silica: 
(I I u .  . .  

. .  Conductivity: yr &)e..' . _ _  . _.. 

.&Ab 29.6&$A.. u ' . '  : 

. . .  . . . . . . .  . . . . . . . .  ? - .  . . .  
.1. . 
. . . .  

T o t a l  Solids: I 3 7G;' -.JL ... .: '..:. CoPrroSim Inhibitor:. . .  
. . . . . . .  . -  . .  . .c. 

. .  . . .  
. > ' _  , _ _  . . .... . .  

. . .  . . . .  . . . . . .  . a  ......... . .  

, . . . .  
. . . . . . . . .  

.. 

. . . .  .. .. . . . .  ... . . .  . ; .: . . .  . .... . . .  . . . .  .*.. . .  
_ . .  

...... . . .  
. _ . - .  . 

.. . . 
. . . . . . . .  

. .  . . _._ -. 
: . 

. .  
. .  

Copiks t o t  H-8 . 
. .  

. .  . .  
. .  

. . .  
.d. ;. ..: 
............ . -  . .  

i . .. 
. .  

.. P-2 ; 
. .  ,.:;:.y 

. .  . .  . . _ _  
. .  , .I _. .-_ .. . .  . I  -:.>;:, . . .  ._ . . . .  . .  , .: ...:. . .  . .  ! .  

1 



OWR Cooling Tower Secondary h A a n t  Effluent _ .  

Dally Samples - (P-2) 

c 

. .  . .  - Shi f t  Time . .. Radioactivity # I . . .  

. . .  . _ _ _  . . .  . .  . . .  . .  i .  L . .  3 

. 2: 

5 

. . .  

. . . . . . . . . . .  
. .1 . . .  

Z O  ._ . ... - . . .  3.. . .  . . . . . .  I .  

. -  

. .  
' 2  

3 

Water meter reading: Present /9kp C D  
Previous 1 z-2- 2 o q  0 

Total gallons released this period '. . .  
. . .  

. -  

: . . Composite Sample (11-71 

Time: . . . .  . .  

. .  Radioactivity: . Chloridea: 

pH: 
I 

Sulfates : 7 /,Q 

. p-a 
0 

. .  . .  . .  
. . .  

' . . _  . .  ; . . ? .  . 
. .  

, c  .: . . 
- . . :  _ .  . 

. .  

. :: - : - .... . i.' 



I 
I 

I 
I 
I 

I 

i 
I 



OWR Cocling Tower Secondary Coolant Effluent 

Week of 
DaLy Sem.,les (P-2) 

I 

ShiFt - Day - Time Radioactivity 

& W G L  

pH 

Monday 1 ' .  
1 

2 

3 

Tuesday 1 

2 
..- 

3 

Wednesday 1 

2 

Thursday 

3 

1 Sriday 

3 

Water metsr reading: Present 2 / 3 I * C j / 3  

Date : Time : 

Radioactivity: Chlorides : 

PH: -7, 3 Sulfates: G 6 7-11 
II 

Conductivity: yy & Silica: ./6 6 .m*Le 
I r l  U - 

t Total Solids: 1 3  qg-/,q Corrosion Inhibitor: . .  
bPc 36-$> 

Copies  to: H-8 

P-2 



(IWR Cooling Tower Secondary Coolant Ef'fluent 
I 

Daily Samples (P-2) 

Tuesday 

Wednesday 

Thursday 

Friday 

Shift - .  

1 '  

2 
I .  

3 

1 

2 

3 

1 

2 

3 

1 

2 

Water meter reading: 

LS 

Composite Sample (H-7) 

Total 7 q 3  c gallons released this period 
1 s  

Date : 

Radioactivity : 

pH: 7. v 
Conductivity : 5.v cnCc 

0 

Time : 

Chlorides : 

Sulf ate8 : G '7 I -,./.e 
Silica: 175/7'uc-/ e 

- .  
Corrosion Inhibitor: 



L 

. . .  

I 

CXJR Cooling Tower Seccmdfsry Coolant Effluent . _ .  

4 . " ,  
! 

- I  

I 

. .  

- Shif t  Time . Radioactivity ' 

. 

. . . .  . .  . . .  . . .  . . .  ...... 
A h 7  ; .- . _  

. .  

. . .  . . . .  
I .  . .  
- 

.... . . . . . . . .  
. .  . .  

. .  

. . . .  . . .., 
I 

. . . . .  _ .  

: q#-#-, . .  

* - . + 9 y j  p, 

. . / , -. -I  G.'j  c2 _-._ 

. . .  . .  
. . . .  

. .  
. . . . .  . . . . . . .  . . .  . c3 g <!:< 

. . .  / '  gg, ... . . . . . . . .  _ .  

. .  1 

' 2  
. -  . . 

Wedneeday, 

, .  
. . . . . .  _ .  _ .  

A) q/)g- . . :: 
_ .  . . . . . .  . . . .  . . .  . . . . . . .  e/, z..- : .; . 1 . .  

. . .  
. . _ _  . : 

. _ .  
_ .  

I -  

. . . .  . .  . _. 
. . . .  

. . . .  . . . .  
. . . . . . . .  

11 

/vo fl t3- 

. .  I f  

. . . .  . .  

- . _  . .  

_ . .  . .  . _ . .  
3 : ._.  :. 

1. . :  . .  
-2 :__ - . - .  .w: 3 0  

. _ .  . . .  
: . . . .  . . .  . . .  . . . . . .  

. . .  . . .  . . .  . .  . .  
L/ t;( -:; . .  _ .  . .  _. . _  . Thureaajr 

1 .  I - . ._. . 

. .  

Friday 

3 . .  

/&$y k? zw Water meter reading: Present 

previous /3(J& 9 .=- 
Total gallons released . .  this period' 

Composite Sample (H-71 . .  

Date : Time : 

Radioactivity : Chlorides: 

. .  

. . .  Sulfatee: 6 0 6  - (2 ' pH: 6. G . . .  

Total Solids:. ' / 1'86- 

. ._. & -, :.: I .  Silica: . / L  6 --+.. I .  
. . . . - -  . ._ .. . .  ..:: . .  . .  

Conductivity: ' L/ I 9 

. -"de . '_ Corrosion Inhibitor: . ' . I 

. .  . ... 
. .  . I  

. . . . . .  . .  
. .  . :  

. .  
__. . 

1,e.- ,_._,. . . . . .  : t'L*rn-& . .  . . _  1 .  . .  
. .  

. . . . . . .  ..... . .  

. . . . .  ... . . .  . _  . . .  . 8  . .  . .  . .  . . .  ... .. . . . . . . . .  . . . .  . . .  
. . I. . _  .. 

. .  
. . . .  .( .  - .  

. ._. 
... 

. .  . _  

. . . . . . .  _ .  . _ _ _  
. .  . . _ .  . .  . . . . . . . . . . . . . .  ... ... 

. .  ... . . . . . . . .  ._ '. 
. ' . :. . : -; .-.. 

..". 

. .  
. . . . . .  

. .  
Copien to: H-8 

. . . . . .  

_ .  : .  . 

. . . .  

' P-2 . 

. .  . . . . .  . .  :. .: I ,;:.. . # .  . .  - .  . 



. .  
. #  

' .  . ( .  . .  . . . . .  

CWR Coo~ing 'Power Secondary C o o k t  Effluent . ' . 

Daily Semples- (P-2) 

PH Shift . Time . Radioactivity ' 

c 

c 

Tuesday 1 

ThursaaJr 

... . ,  

Friday : .  1 
. .  
. .  

. _  

Water meter reading: Present 7 -In 
. .  

Total gallone' released this period ' 
I 

Composite Sample (H-7) . 

Date : . Time: 
. .  

. '  

. .  . .  
. . .  

Chlorides : 
I .  

: . Radioactivity: 
. .  

. . '  . Sulfates: GZib .sB7-/ 2- 
. . . . . .  . . .  - 
u s  U -. 

1's 3' -( L 
pH: 7.1 - ' 

Total Solids:. . I L Y 3 . 4  

Conductivity:. 4 1 + /+& .:.". . Silica: 
. .  . . . .  . . . . . .  . .  - .  . .  #'. ..:. 

. I  

1 . ' ' ' ' s ; . .  Cofio8AOll Inhibitor:' . . 
. . .  . . .  

. .  .. 
. . . . .  . . . . . .  . . .  . .  

. .  _ . _  . .  
* . .  . .  . .  

. . .  ' a  . . . .  . . . . .  . .  . .  
. . .  . . . . . . . .  . . . . . .  . . . . . .  .. . .  

. .  

' .k+" Z3,6 +.:2 ' 
. I  ' 

. .  
. .  . .  

. .  . .  
. . . . . .  

Copies tor H-8 

! . .  
. .  

. .  
. .  

. . .  
.. . . . . .  . . . . . . .  . 

. .  

.. .~~ 

. .  _ .  . . .  , . .  . .  . .  
. . . . .  

. .  
:.:.: ~ .. . .  

. . . . . .  . . . .  . . _. . : I .::. . . . . . . . . . . . . . .  . . . . . . .  
. .  . . - -  ..- : 

. .  : . . .. . .  - . 
: ; 

L' 



.1 . . 8 . .. 

Total 44795 gallone released this period 

Cmpoaite Sample (H-7) 

Date: ( L p  Y-J - I 3 T h e :  

Radioactivity: Chlorides : 

pH: 7. I Sulfates:' & L c /  -4 -.e 
Conductivity: 7 v *I O A  Silica: 216 -*.de 

u - u  U . . . .  
Total Solids: '2 3 / O . - K  . Corrosion Inhibitor: 

Copies to; H-8 

P-3 

v . .  a + c -  4 S - L  . .  

. &+J: &=- .I 

. .  
- _  



OWR Cooling !Cower Secondary Coolant Effluent . 

... Samples (P-2) 

shift - Time - -_ . .pH 
7.1 

Radioactivity 

1 

2 

3 
1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

. . . /Sa0 

zza 2 
I . .  

L .t Tuesday 

Wednesday 

Friday 

Water meter reading: Present /0 4 i3 1 35 

this period 

Previous Og78 5&!? 
gallons released Total 7 4 5 4  0 

Composite Sample (H-7) 

Date : Time : 

Radioactivity: Chlorides : 

pH: 7.5 Sulf at em : 7 o o -(i 

Conductivity: -5% w\q e&. Silica: 170-/2 . 

u 

O I V  V 

. T o t a l  Solids: I so4 -1 a' Corrosion 

Cop&es tor H-8 

C L d ,  3 2 , y / - Q - '  u 
Inhibitor: 

P=2 



. .  

c 

. .  - .  . . .  
. .  

. .  

. .  

. .  

(IWR Cooling Tower Secondary Coolant Effluent 

Week of 3 2 fl # 

Daily Samples (P-2) . 
I 

Dsy - '  sh i f t .  Time Radioactivity '.. L 

3 

Tuesday 1 

3 0333"  
Water meter reading: Present l / b  v - d d  

I, I 

Previous I O L / / f I  0 

Total k567D gallons releaeedthis period 

Composite Sample (H-71 I .  

Date: . Time: 

Radioactivity: Chlorides : 

pH: 7, z Sulf atas : 6-6 9 -(A 
v -  

conductivity: q,- +%/c2m_4 . Silica: I SY -/A 
u y  

I 1 q  
. .  . . .  

T o t a l  Solids: b .  Corrosion Inhibitor: 

Copies to; H-8 m .  

&+' 24.6 fh$Q . 

P-2 



Effluent .. CNR Cooling Tower Secondary Coolant 
. : 

Week 

. .  
. .  

Daily Smplea (P-2) 

Radioactivity Time 

] 
.. . . 

m 
pH . .  

I 

. ' 2  -7. f 

7 , z .  Tuesday 1 '  

2 

3 .  

Wednesday 1 

2 

3 

1 
--- - _ -  ....._ 

' 2  . 

3 . - . ~ 6 ^ - e (  
. .  

. .  

Friday . 

. .  . .  
Water meter reading: Present . 2 67 lc/ q x 0 

I I '  

gallons releasedthis period Total 

Composite Sample (H-71 

Date : 

Radioactivity : 

pH: 7. t 

Conductivity: 3 Lzc 

Total Solids: . /Iqb-/ Q. 
U I U  

G& 34.4+" 
copies to t  H=8 

. .  

T h e  : 

Chlorides: 
I .  . _  

Sulfates: 

. .  
Silica: 1 v g-c.2 

. .  
Corrosion Inhibitor: 

. _  

I 

P-2 



. .  . . -- 
c 

. -  

. .  

Daily Samplee (P-2) - 

Shift  -. Time 29- - 

2 

Frida;yz I - 1 

2 

3 

Water meter reading: Present 4066 
7 S b  9 0 0 'Previoue 

7 
6- 7 
7,o 

Total gallone released this period 

- ' Composite Sample (€I-71 

Date : The : 

Radioactivity: _ _  . Chloridee: 



Daily Semplee (P-2) 

3 

Tuesday 1 

2 

Time 

Friday 1 L z Q z L  
2 22Od 

3 QS36 
.Water meter reading: Present 0 Y X  Jz5-t. '0 

. Total 8 3.4y 0 gallons released this period . . .  

- Composite Sample (H-7) . 
p 

Date : . I  Time: b 

Radioactivity: Chloride 8 : ? 

pH: i . 3  Sulfateo : 6 / / m - , L C  
'Conductivity: 'I 5 &\q& . .  Silica: 

U .I . .  

Tatal Solids: I u m  -(R - Corrosion Inhibitor: 

Copies  to: H-8 
2 F - a r a -  . c  ..' 

. I  * _  . .  
. . .  

P-2 



. .  
I .  

I .  
. .  

:. I . . .. :- .. . i 
.. . 

Secondary Coolant Effluent . OWR C o o l i n g  Tower 

Daily 

Dsy Shift - -  -, 
Radioactivity 

1 

2 

3 
1 

2 

3 
1 

2 

3 
1 

2 

3 

1 

2 

3 

I 

Tuesday 

Wednesday 

Thursw 

-+ . 

Friday 
. .  

Water meter 

Total / I  u 6  gallone released this period 
I 

Composite Sample (H-71 

Date : Time : 

Radioactivity: Chlorides : 
- pH: L. 8 Sulf ate6 : -/R 

Conductivity: . 4 2  6 I a& Silica: 1'qr &./A!# 
U 

V U U . .  . . . . .  
TOtaJ. Solids-: . +ob - .I e C,orrosion Inhibitor: 

Copies to: H-8 

P-2 

0 
. -  

Cb* 30. L&(#< 

I 
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. . . . . . . . . . . . .  

. . :  
: .. : L . . &,q . .  ' .  

/ a20  . .  d o  b L -  
. .  . - .  

. -  :......Friday .: . '1 . 
. -  

_ .  . 
. . . . . .  

.. . . . .  . . . . . . . . .  2 22zGZL- . .  . .  

::*.; - .  

... 
: 

. .  
. . . .  

. . . .  . .  . . . . . . . .  1 .  

T M  *. . 

3 
Water meter reading: Present 

..:; 9 , : .  ,_ 
. .;.. :. . . .  . .  . .  

7 5fm L ; . .  

. . .  . .  
. .  

_ .  . .  , 
. . .  

gallons released this period' . Total 
- . _  . .  . .  . _  . .  

! ..: ' 

. .  . . _  .. 
. . .  . . Composite Sample (H-7). . .  

. . - _  . .  
. . .  

.. Date: L-. 7 1 0 -  / L  The:.  /- 

. . .  
. - -  . .  - 

I 
Chlorides: 

Sulfates: .SYV & . _ I  . 

. .  . .  Radioactivity : 

pH: 

2 /&gY 
u. . .  . .  

71. 3 I. ._ . 

\1 . . . . . . . . . .  
.. Silica: . . . .  

. -  . .  

. . . .  . -  Conductivity: Y.7 :hac, la ,& . .  

~ d d  SOUds:' . / L / y 6  ~ ~ ( 4  . :.;. .... 'Corrosion Inhibitor: . . . .  
. \  . I .  : 

. .  

. . .  . . .  . . . . . . . .  
........ . . . . .  . . . . . . .  L . . ' . . &  * .  

. .  . .  
. _. . 

. .  

. . . .  

. .  

. . . .  

. .  . . _  . -. . . .  

. . .  

. .  
. .  

&+L 554L.. s u . .  
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. -  

. -  . 
_. 

. . . .  . .  
. .  
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. .  
_ .  
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Copies to: H-8 : 
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CIWR co+ng Tower secondary coolant EfLaent 1 : .:.. . . _  . 

. . .  
. -  . . .  Week of 3 ,I 2- 7 <-. . :. . .  - . .  

. ._ 
. .  

. .  
1 .  . 

. .  
. .  

e. . .  .. 

. . .  . .  
, Daily Samples (P-2) .::: 

PH. 

. .  . _  
. _ . _  

_ . _ .  ._ : .. 
- . ;  p a y . .  . - shirt . . .  Time ' .Radioactivity . . .- 

* .  . . .  . .  

_ I  

. _  

' . .  I .  

Manday. 1 .  

2 :  . 

. .  , .  

Tuesday 1 . .  

. ' 2 .  . .  

. .  . . . .  
. . .  Wednesday 1 

. -. 
. I  . .  . . . .  . . . .  

2 

. .  .: : . -- .I . . 3  

. . .  
. . . . . .  r .  . . . . .  . .  I .  . ._ . . 

. - .  . . . . . . .  . . .  
. .  . .: . .  . .: . - .  

._ :. . Thursaay ., . _ .  - . . . . . . .  . .  
. .  . .  . . . . .  . . .  . -  

. . .  . .  
> .  

. -._ . . 
. .  . .  . . . .  
. .  

. .  

. '. .: 
...... :. . 
. . .  

Friday 

1 

2 

3 

1 

2 

3 

. .  . .  . .  

. .  

. .  

Water meter reading: Present [ I /  790 

. g y  released this period 
. .  

Composite Sample (H-7) 

Date: dku 3 - 1 5  I&: 
1 .  . Radioactivity: . Chlorides: 
I 

- '  Sulfates: 2. I Y .-+( 4 pK: 7 a  1 

Conductivity: 2 3  -4 & . .- Silica: I ?f-./J?& 
U 

U 1 y  
. . .  Corrosion Inhibitor: . _. . - - _- - -. 

T o t a l  S O I . ~ ~ ~ :  6 g F  J4 - 

a-4 9 3 . J q r e  - 
Copies 'to: H-8 

' P-2 
. 

. . .  . . . .  ._. 
. .  . . . . . . .  , . .  

I . .  
. . . .  . .  . . .  . . .  ,- . . .  . .- 



311N 24 73 PM 
. r&,i&j/Lab .. CoUnd 

sable ry'.J 

%eorge L. Voelz, M.D., Division Leader 
Health Division, LASL 
Wendell L. Miller, Manager 
The Z i a  Company 

UNITED ST 
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1972 EFFLUENT AND ENVIRONMENTAL MONITORING REPORTS $-7J%@ 
(7Ov.J 

References: 1. L e t t e r ,  H. Jack Blackwell t o  Harold M. Agnew, 
Director, LASL, and Wendell Lm Miller, Manager, 
The Z i a  Co., dated June 24, 1971, on the  subject, 
"POLLUTANT INVENTORY PROGRAM" 

2. L e t t e r ,  E. E. Wingfield t o  George L. Voelz, 
M.D., Division Leader, LASL, dated Nov. 8,  1972, 
on the  subject,  "DOS COMMENTS ON 1971 ENVIRON- 
MENTAL MONITORING REPORTS". 
NOTE: The Z i a  Company did not receive a copy of 

Reference 2. 

AL Chapter 0513 requires t h e  preparation and submission of annual 
eff luent  and environmental monitoring reports  fo r  the  previous 
calendar year. These reports  for  1972 are t o  be submitted t o  
Jack R. Roeder, Director, OSD/ALO, through the  LAAO, by March 15, 
1973. 

The annual environmental monitoring reports  should be careful ly  
reviewed t o  assure compliance with AECM and AL Chapter 0513. 
Further, DOS/HQ. comments submitted t o  you on November 8,  1972 
(Reference 2.) ,  should be considered i n  preparing the  f i n a l  
1972 reports.  I n  general, t he  reports should be f r ee  of errors ,  
b r i e f ly  describe the  sampling and analyt ical  procedures, and 
provide an adequate description of how the data w e r e  manipulated 
i n  a r r iv ing  a t  the f i n a l  results (e.go, allowance f o r  values less 
than the detectab'le leve l  and the e f f ec t  of var iable  sample 
volume on mean values). 

- 

.The eff luent  monitoring data submitted on AEC Forms 789A and 789B 
fo r  1971 have been computerized for  storage and r e t r i e v a l  and 
summary reports  have been prepared. The sunnnary report  fo r  a l l  
AL contractors i s  attached. It should be reviewed fo r  complete- 
ness and correctness. Errors should e i the r  be corrected as out - '  
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lined in the attached instructions or reported to OSD. Supple- 
mental instructions for submitting 1972 data are also set forth 
in the attachment. 

While effluent data reports as required by AECM 0513 are concerned 
with radioactive releases only, you are reminded that the reporting 
of non-radioactive pollutant release is still required. Please 
refer to the letter sent to you on J u n e . 2 4 ,  1971 (Reference 1.). 
This inventory report which concerns non-radioactive pollutants 
should also be submitted by March 15, 1973. 

Thank you for your cooperation in this matter. 

w:wc 

Enclosures: 
As stated (to Voelz only) 

g g 3 c & p  E. E. Wingfie Chief 

Operations Branch 
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11. 

SUPPIEENTAL IKSTRUCTIOSS FOB Sli3XISSION OF AECM 0513 
RADIOACTET EFFLLEIT EATA 

. .  CY 1971 DATA 

CY 1971 r a d i o a c t i v e  e f f l u e n t  d a t a  r e p o r t s  were submi t ted  i n  acco rdame  
w i t h  AEOI 0513 on X C  Foras  78% and 7898. A seriss of computer progrzzs  
have been developed t o  (1) e d i t  t he  e f f l u e n t  d a t a ,  (2) piovi.de a permanezt 
data r eco rd ,  and (3) provide  rou t ine  and "on ca l l "  ou tpu t  r e p o r t s  f o r  
u s e  by AEC and X C  c o n t r a c t o r s .  

These supplemental  i n s t r u c t i o n s  are t o  a i d  f i e l d  o f f i c e s  i n  t h e i r  sub- 
miss ion  of CY.1972 e f f l u e n t  d2ta .  When t h e  E f f l u e n t  I n f o r s a t i o n  System 
documentation (e.g., a u e r ' s  nanual)  i s  f i n a l i z e d ,  more d e t a i l e d  guidance 
will be i s sued  and a p p r o p r i a t e  r e v i s i o n s  t o  AECX 0513 w i l l  De made. 

All CY 1971 d a t a  r ece ived  t o  d a t e  have been reviewed and e d i t e d ,  and 
e n t e r e d  i n t o  the  computer d a t a  base. The d a t a  submi t ted  by c o n t r a c t o r s  
on Form 78% are inc luded  i n  Attachnent  A. This  l i s t i n g  c o q r i s e s  a 
Data Base ?!aster L i s t  a g a i n s t  vh ich  f u t u r e  submissions w i l l  be checkad. 
F i e l d  o f f i c z s  s io l i ld  check the  ?iarrar lve Sxa-2r-= Data Ease Xzster L i s + _  
(Attacheenr .X> icr cor312tzcoss and C ~ ~ T S C ~ E S S S  i x c !  zci-zis2 Ci of ?.ntr 

problems or  d i s c r s a n c i z s  s o  c?.-.?..: azarc=ri.z;e c o r r s c t i c c s  -zv a? x d e .  . 

Attachiiient 3 c o n t a i n s  t h e  Lucliiis Daza ijasa PIastcr L i s t  whicn i s  a 
p r i n t o u t  of a i l  Standard Fcrn 7895 CY 1971 submissions.  Sone of the 
S e c t i o n  0 one d i g i t  codes were changed t o  be compatible  w i t h  t h e  Attach- 
ment A Organizz t ion  N a m e  F i l z  and scne n u c l i d e  names were changed t o  
. those  included i n  t h e  Standard Kuclide . I d e n t i f i c a t i o n  L i s t  i n  At tachnea t  
B. F i e l d  o f f i c e s  should c:?er-l; ?-,he S u t l i d e  Data Zzse >!aster L i s t  f o r  
completeness ;~nb C O ~ T Q C ~ P S S  6;s ariv:se C-s of 33v ?roSie.-s or ciiccr23- 
a n c i e s  SO tha t  a s g r o a r i s i z  co r i ecc ions  cav be mce.  

' 

In s u b n i t t l n o  CY 1972 affl!ie?lt 62 t2  for re lezse  a 5 l n t s  previousl-r 

send i n  B Sizn&zZi!  f.>r7: 12+3 .  Tits E I S  will utilize tne  o r i g i r a l  
Standard Fcrn 783.i c i t a  f o r  cr.e n a r r a t i v e  s u m a r y  d a t a  base record  
u n l e s s  amended i S ? X  Eorns = r e  scomictsd.  Xmever ,  field c f f i s e s  
may w i s h  t o  a i d  new r z l e a s c  POiZiS K i t h  nev 789A F 0 x . c .  o r  aay 
amend the i 8 4 h  n a r r a t i v e  ck:2 f o r  c e r t a i n  r a l e a s e  p o i n t s  which wsre 
poorly desc r ibed  i n  the  i n i c i a l  CY 1971 rsports .  I C  is i m p o r t a x  

. i n  submi t t i ng  t h e  CY 1972 d a t a  that t he  S e c t i o n  0 one d i g i t  ccdes 
a g r e e  K i t h  th2 Xarraiivs Scrrzry and t he  Suc l ide  Data Ease ?!aster 
List ccdes i n  Aceschaents z;?d 3. i o r  2 given  r e l o z s e  point, ii 
t h e  Sec t ion  O.of a f o r 3  i s  d i f i s r a n t  i n  any way from t h a t  l i s t  

described in ct; LsTL s c 3 + Z > j c n s .  i: :.;iiL .-.>Lt.* b2 ~ . ~ ~ ~ ~ ; : . ~ T , -  - .- 

i . f o r  CY 1971, i t  w i l l  be i n c o r r e c t l y  r e p o r t e d  as a new release point. 

http://piovi.de
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PROCEDLES FOIl DATA COXRECTIONS OR DELETIONS 

A. 

- 

I 

T h i s  procedure must be used t o  c o r r e c t  d a t a  p r e v i o u s l y  submitted. 
An amended AEC Form 789A o r  B is used t o  c o r r e c t  on ly  t h a t  d a t a  
appear ing  i n  Sec t ion  One and Sec t ion  Two. 
c o n s i s t  of t h e  fo l lowing  columns: 

S e c t i o n  One and Two 

AEC Form 789A - CQlUIIUlS 23 - 80- 
- AEC Form 789B - Colunns 27 - 80 

The i n s t r u c t i o n s  for complet ing the amended forms are l i s t e d  below. 

Amended AEC F o m  789A 

1. 

2. 

3. 

4.- 

AEC Form 789A must be completed . i n  i t s  e n t i r e t y ,  u s ing  t h e  
c o r r e c t  d a t a .  

The word "AENDED" n u s t  be  p r i n t e d  i n  t h e  space  immediately 
above colunn 20. . .  

The i d e n t i f i c a t i o n  codes i n  columns 2 - 13  of S e c t i o n  0 must 
be e x a c t l y  t h e  same as t h e  codes i n  t h e  cor responding  columns 
of t h e  o r i g i n a l  record .  

. .  
. .  

The o r i g i n a l  r e c o r d  w i l l  then  be d e l e t e d  from t h e  computer's 
N a r r a t i v e  Surrmary Data Base and the  informat ion  from t h e  
Amended.AEC F o m  7898 w i l l  be added t o  t h e  N a r r a t i v e  Summary 
Data Base.' 

0 .  

. 5. Auiended AEC Form 7896 does no t  r e q u i r e  t h e  s u b m i t t a l  of an 
a s s o c i a t e d  AEC Form 7893. . 

Amended AEC Form 789B 

- 1. 

- 2. 

3. 

- 4. 

5. 

AEC Form 789B must be completed ' in  i t s  e n t i r e t y ,  u s ing  t h e  
correct da ta .  . 

The word "AMENDED" must be p r i n t e d  i n  t h e  space  immediately 
above column 26.. \ 

The i d e n t i f i c a t i o n  codes i n  columns 2 - 25 of S e c t i o n  0 must 
be e x a c t l y  t h e  sane as t he  codes i n  the corresponding  coiumns 
of t h e  o r i g i n a l  record .  

The o r i g i n a l  r eco rd  w i l l  then  be d e l e t e d  from t h e  computer's 
Nucl ide Data Base and t h e  informat ion  from t h e  Aiiended AEC 
Form 789B will be added t o  the Nuclide Data Base. 

' 

A n  Amended AEC Form 789B does n o t  r e q u i r e  t h e  s u b s i t t a l  of an 
, a s soc ia t ed  Form 7898. 

.' 
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. .  
1 .  

B. CORRECTION OF SECT103 0 ERRORS 04 FOS DEETIO?! OF RECOXDS 
(Th i s  procedure w i l l  gene ra l ly  b e  perforned f o r  f i e l d  o f f i c e s  by 

\ 
I 

t h a t  appears i n  Sec t ion  
c o n s i s t s  of t h e  follow- 

Th i s  procedure must be used t o  c o r r e c t  d a t a  
z e r o  on AEC Forms 789A and B. Sec t ion  ze ro  
Fng columns: 

AEC F o ~  789A - Colums  2 - 19 
AEC Form 789B - CO~UKUIS 2 - 25 

. -  

.The.method of c o r r e c t i n g  t h e  d a t a  is  t o  d e l e t e  t h e  e r roneous  record  
from t h e  Data Base and add the new c o r r e c t e d  record  t o  the  Data Base. 

To d e l e t e  t h e  erroneous record ,  a Dele te  AEC Form 7898 o r  B must be 
completed. Then a s e p a r a t e  new AEC Form 7898 o r  B must be e n t i r e l y  
completed w i t h  t h e  c o r r e c t  d a t a  conta ined  i n  S e c t i o n  zero .  
I n s t r u c t i o n s  f o r  complet ing the Dele te  Forms are l i s t e d  below. 

"Delete" AEC Form 789X 

.. 
The 

1. Use s t anda rd  kC Form 7896. 

Complete S e c t i o n  0, Columns 2 - 19. 
- .  

I 2. 

3.  The i d e n t i f i c a t i o n  codes i n  columns 2 - 19 of S e c t i o n  0 must 
be e x a c t l y  t h e  sawe as t h e  codes i n  t h e  cor responding  columns 
of t h e  r eco rd  t o  be de le ted .  

'The word "Delete" must be p r i n t e d  i n  t h e  space  immediately 
above column 20. 

. 4. 
e .  

*. 

5. The remainder of t he  form should be l e f t  blank. 

"Delete" AEC Form 789B 

1. 

2. 

.3 . 

Use s t anda rd  AEC Form 789B. 

Complete S e c t i o n  0, columns 2 - 25. 

The i d e n t i f i c a t i o n  codes i n  columns 2 - 25 of Sec t ion  0 must 
be e x a c t l y  t h e  same as the codes i n  t h e  cor responding  columns 
of t h e  r eco rd  t o  be de l e t ed .  

The word "DEZETE" must be p r i n t e d  i n  t h e  space immediately 
above column 26. 

The remainder of t h e  form should be l e f t  blank. 

4. 

. 5. 

The 
. -  

c o r r e c t  7S9X and 7893 f o r a s  can then  be submit ted as a new d a t a  
element t o  t h e  computer system, s i n c e  the "delete"  procedures  above 
havs e ra sed  a l l  of t h e  i n c o r r e c t  d a t a  r eco rds  from t h e  computer f i l e .  

I 



. .. -. _-..- . . 
I I 

- \ 
This a t t achzen t  con ta ins  1. DOS/EIS-02, t he  Narrative Summary Data Base 
Haster L i s t  ana 2. t h e  Standard Organizat ion F i l e .  

The in format ion  d isp layed  on EIS-02 f o r  most of t h e  d a t a  is i d e n t i c a l  t o  
that s u b a i t t e d  on t h e  789A inpu t  forzls. 
s t anda rd ized ,  chacged or supplemented t o  make t h e  d e s c r i p t i o n s  more CCP- 

p l e t e .  T i t l e s  Ecr Operat ions Of f i ce ,  Area Of f i co ,  and c o n t r a c t o r  naiqe have 
been Standardized and i t  should be noted t h a t  s e v e r a l  of the codes assigned 
t o  i n d i v i d u a l  c o n t r a c t o r s  have been changed to a s s u r e  unique c o n t r a c t o r  
i d e n t i f i c a t i o n .  

Ce r t a in  d a t a  items have been 

i Y ..- 
. .  

. . . . . - . - 
I' - - 
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RADIOACTIVE EiiLUENT OUWbT FOR SW"X %SA STACK TA-2 

MONTH OF 2- 72 

Xighest s ing le  output for month Js;g,d-J pCi/cc 

Average output f o r  mont3 

Total output for month 

LL fio-4 vci /cc  

1524. J c i  

I 

Tk;e r a t i o  of 133Xe t o  '3*Xe varies,  but an average of 2 0 5 133xe, 
46 

and . '8@ 135Xe may be applied. 
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_. - . --.. 

I PARTXUIATE ACTIVITY GRSEOUS ACTLVITY S 

I 
! DATE 
owmn FOT~ 24 HOURS 

- SUPO** L. _.- 

I 



CU. OUTPUT FROM OMEGA STACK 

E- 
I 6 .  

I 7 

11 

1 1 2 .  

I 14 

I .24 

25 

26 
27 

20 

29 S A 7  

31 I 
1' 

PARTICULATE ACTIVITY 
OUTPUT FOR 24 HOURS 

I I I 
8 

0 

1.8 I 
I 

I, 0 \ / -  
I o @  

- 
*4fAractivity from 

** If the approximate 
concentration o f  each 

isotope is desiied 

for the SUP0 GASES, . 

the following 

percentages apply: 

' 

// 90 136xe - 



CURI, OUTBUT FROX CXZ2GA STACK 

DATE PARTICITLATE ACTIVITY GASEOUS ACTIVITY 
OUTPUT FOR 24 HOURS .OUTPUT FOR ' 24 EOURS 

OWR* SUPO"" 

. J J.>e---H 7 & -.. ( r  c. fiP& e- - 

g-. 72 
f41~;-activity from 1 

2 

3 

4 

** If the approximate 
~~ ~ 

concentration of each 
isotope is desired 

for  the SUPO GASES, 8 

the following 9 

lo 
11 

.- 
percentages apply: 

14 

15 

16 

17 

18 

23 

24 

2 5  

29 

30 

31 



DATE 

I 

I t 

3 

4 

/ j.' I I 

/I j ;  I 

I 
0 I 

0 
I 

5 
6 

12 

13 

15 S-dv 

16 

17 

18 

19 

20 
21 

I 22 5N 
. 23 

24 

25 

26 
27 

CUXl- OUTPUT F3CX @BGA STACK 

I concentration of each i I i  ..+ 
I n  I i  I isotope is desired I 



** If the approximate 
concentration of each 

isotope is desired 

for the SUB0 GASES, 
the following 

lpercentages apply: 

136Xe - 

2 0  
r- 0' I1 

! I I 
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DATE 

1 

2 

3 
A 

5 

6 397- 

9 

10 

PARTICULATE ACTIVITY 
OUTPUT FOR 24 HOURS 

11 

I 

1 

*'%A activity from ' 0  
OWR c( f 

** If the approximate 
concentration of each 

3. d 
Q 
12 isotope is desired . 

1.4 for the SUP0 GASES, 
. 2.4 the following 

2,+ percentages apply: 
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. .  

LOCAT ION -- 
, TA-33 FE G .- 

m- 3 5 FE 11 

/ o  i.02~1.0 TA-41 FE 17 ' - 1.5~10'~ ' 

. . . .  
. . . . . .  

* 
. . .  

. .  . .  . .  . .  . .  . . . .  . .  
. . .  . . .  . . .  . .  . .  . .  

. . . . .  . . . . .  , .  . . . . .  . . . . . .  . . .  
. .  

' - : . .  
. .  

, .  . 
. .  . .  , .  . .  , 

. .  

. .  '. ... . . . .  . .  . .  , . .  
. .  . .  

. .  . .  

Original to Dean D .  Meyer Distribution : 
xc: 

, .. Carl Buckland Don C o f f i n ,  1.1-3 thru John E. Dougherty,' W-3 
Wallace I,. Drumhiller, CMB-3 thru John D'. Farr, CM3-3 
Charles 1,. Peterson,' W-7 thru Elizabeth Plassman; W-7 ..' : ' 

:?, 
, 

a .  
. .  Vnnner Iiolrnco, 11-1 , , '. 

File thru C .  D .  Blackwell/ 

. '  . I  

. .  . .  

. .  



- 

I .  

0 

. . .  

. .  

. . .  
. .  

blONTIILY REPORT 

L@CATION 

ON STACK DISCIIARGE: ( T r i t i u m  only) ' 
, . .  

'HIGIIEST pCl/cc. -- I AVERAGE pCi/cc . .  

4 . 6 ~ 1 0 ' ~  

TA-41 ' -  FE 17 3 . i o ~ i o - ~ '  ' 3 . 1 1 ~ 1 0 - ~  

Distribution: 
xc: 

FOR biON!i'ii OF p e w v  

' ' FOR YEAR OF: 1972 ' 

TOTAL .pCi 'DISCHARGED 

. .  . .  
2 .77~10 '  ' . . .  

. .  
. .  

' 8.69X1O6 

*Operated for  16 days only due t o  instrument malfunction,. , 

. .  
. .  . .  

. .  . .  

Original to D e a n  D.  Meyer J" ' 

Don Coffin,  W-3 thru John E.  Doughcrty, W-3 
: : (l!l.&@+.' Carl Buckland 

'Wallace 1,. DrumhiLlcr, CMB-3 thru John D. Farr, Q'9-3 
/ 

. .  
Charles I,. P e t e r s o n ,  W-7 thru Elizabeth Plassman, W-7 
Vonnar Holmes , H-1 
F i l e  thru C.  D .  Blackwell 

, .  
. *  



. .  . .  

' FOX YI2h.R OF ' 1972 

I.:ONTliLY REPORT ON STLACK DISCIIilRGE: ( T r i t i u m  o n l y )  

LOCAT I ON AVERAGE ]JCi /cc  -- 

TA- 3 3 FE G , .4.24x1Oy5 ' 1 . 5 ~ 1 0 - '  

"A- 3 5 FE 11 ' , m. - 2 . 1 9 ~ 1 0 ' ~  " ' 3 . 2 2 ~ 1 0 ' ~  - 
FE 17 3 . 0 1 ~ 1 0 -  9 . 0 ~ 1 0 ' ~  - TA- 4 1 

, .  . .  
' , .  . .  

. .  
. .  'TOTAL FlCi 'DISCHARGED --.- 

3/24/72 t 
8 . 4 ~ 1 0 ~ .  d q E!.. 3/31/7 2 

. .  

. .  
. .  

. .  

. .  
, .  

. .  

. .  
'Carl Bu'ckland 

Distribution: Oxiginal to Dean D. Pleyar J . . 

' .  , 
Xc: Don Cof f in ,  W-3 thru John E; Dougherty, W-3 

V n l l a s c  L. Drurnhillcx, ChiB-3 tliru John D.  Farr, CblB-3 
! 

Charles  L. P e t e r s o n ,  W-7 thru Elizabeth Plossman, w-7 . .  
Vilnncic Ilolincn, H-1 , .  

F i l e  .tiliru C.  D .  13lackwell . .  
' *.L71t.h14 ' ' 

?@\. 1. i . .  . .  . .  

. .  , , .  . 1 '  

. .  . , 



1 

. .  
. .  

. .  . .  . .  
, .  . 

. .  

. . .  . I  

. . .  
' . FOR rmwrri OF Apri.1 

. .  . .  FOR YEAR OF ' 1972 

. .  . . '  
. I  

. .  
. .  

' .  .: . .  . *  
.. ' . 

. . . . .  . . . . .  . I  . .  . .  . .  , .  . . . , . .  
, .  . .  

, . .  
. . .  

.. . . b . '  " '  " 

. . . .  
:. , . '  I .. . , .  - 

, .  . .  
, .  

I . .  

, . .  

. .  
. . . .  . I  

. . .  

. .  . .  . .  
. .  

P!ON'rIILY REPORT ON STACK DISCihRGE: ( T r i t i u m  on ly )  , .  I 

LOCATION 

TA- 3 3 

TA- 3 5 

TA- 4 1 

FE 6 

FE ii - 
FE 1 7  - 

. AVERAGE uCi/cc, ' .  . . .  'HIGHEST '11CP/cc ' : TOTAL pCi  'DISCHARGED 
. .  ... 

. . . .  . . . .  . .  

, .  
. .  , .  . .  

... 
. .  . .  

' . 3 . 1 8 ~ 1 0 ~  .W', , .  .: 1.5xlQ-1 . .  

. . . . .  . . . . .  
. .  ' 3 .7~10" .  

. .  , . .  . .  . .  . .  
. .  , .  . I  

. .  
, ' ' 5 .46~10"  . .  . . 6 . 3 9 ~ 1 0 ~  ' ' ' 637 , '  . 

, .  4 ; 2 ~ 1 0 ' ~ ' '  I ' . 9.04x106 " . L 
' 3 . i 4 ~ 1 0 ' ~  ' ,  , .  

. . '  

2 ; 3 "  . . I . .  

'I 

. . .  . .  . . .  . .  . .  

. .  . . .  
. . .  , ' I  . .  . .  . .  , 

. '  
. ' . , .  . -  . .* 

. . .  . .  . .  
. Distribution:  Original  to n'ean D. McyerJ' .. 

X c :  , Don C o f f i n ,  W-3 thru John E.  Dougherty, W-3 ' ' '  

Wallace L .  Drumhiller, CMB-3 thru John D .  Farr, C1. l~-3 .  
Charles L .  Peterson, W - 7  thru Elizabeth Plassman, W-7 , , 

Vanncr Ilolmes, H - 1  ' ' '. . . .  ' I .; . . . .  . . . . . . . . . . . . . .  
. .  .. ' . 
. . i  . 

8 , -  . iN iI', 'E PNI F i l e  tliru C. D .  Blackwell:" ,: " '  . .  "' ' . . . . .  . .  . .  .. . .  . .  
, . .  

..... . I ..r ..- -... 
i i .  

. . . .  ..........-..I.-... I-. ...-........_... I ' .  

. . . .  



MONTHLY REPORT ON STACK DISC€ARGE: ( T r i t i u m  only)  

LOCAT ION 

TA-33 FE- 6 

I 

TA- 3 5 FE-11 

AVERAGE pCi/cc - 

2.8~10-~ 

5.61~10'  

TA-41 FE-17 3 .21~10-  

CB/tcb 

HIGHEST &/cc 

6 . 9 ~ 1 0 - ~  

3.68 

Di s t r ibu t ion :  Or ig ina l  t o  D e a n  D. Meyer, %-1 v' 
Don Coffin, W-3 t l i ru  John E. Dougherty, W - 3  
Wallace L. Drumhiller,  CM3-3 t h r u  John D; F a r r ,  CMB-3 
Charles L. Pe te rson ,  W-7 t h r u  El izabe th  Plassman, W-7 
Venner  Holmes , H - 1  
File t h r u  C. D. B h C I i W @ l l ,  H-1 

May FOR MONTII OF 

FOR YEAR OF 1972 

TOTAL pCi DISCHARGED . 

2 .59~10 '  

9. 61x106 

C a r l  Buckland 
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. .  

MC)NTHLY EXPORT ON STACK DISCIIARGE: . ( T r i t i u m  on1.y) 

FOR YEAR OF 1972 , 

LOCATI 3N 

TI\-33 FE-6 

AVERAGE p C i / c c  

2.70~10'~ 

-- - 
. .  

.-- HIGIIESTLC.!./cc -- 

2.99x10- 

TOTAL V C i  DISCHARGED 

.. * 2.51x108 , (_. I 

TA- 3 5 

1'h- 4 1 

FE-I I  

FE-17 

CB/tcb 

D i s t r i b u t i o n :  O r i g i n a l  t o  Dean D. )!eyer, '11-1 c/ 
Con C o f f i n ,  K-3 th,ru John E. Douylicrty,  W-3 
W~!!.l.ncc L. Dru1iii1lerr CbiB-3 thru John D. Farr, CME-3 
C:?xrlcs L, Peterson, CJ-7 thru Elizabcti i  Plassrnnn I W-7 
Sixmer Holiacs I I i -1  ' .. . E'ilc t : h w u  C. D. I ~ ~ c I w c ? ~ ~ ; ,  11-1 . .  

. .  

- : .:, !. 
' I  

7, 93x106 

' I  
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- I.- - 
NO/ P '72 

, .  
FOR MONTH OF .October. 

. . .  FOR YEAR OF '1972. 

MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  only)  i 

LOCATION " AVERAGE pCi/cc HIGHEST pCi/cc 

TA- 3 3 FE - 6 1.20 x 10'~ 

FE - 11 ' 1.06 10'~ TA-35 

1 . 1 5 ' ~  

. 6.9 

FE - 17 2.41 x lo-)  I ' ' 2'. 41' 10" TA-41 
. .  
I 

1.1.2 x 108' 

1.24 x io8 ' 

I 

1 

Dis t r ibu t ion:  /Or ig ina l  t o  Dean D. Meyer 
Xc:  Don Coffin, WX-4 t h r u  John E. Dougherty, ' WX-4 

James L. Anderson, CMB-3 t h r u  John D. F a r r ,  CMB-3 
Charles I;. Peterson,  WX-5 t h r u  E l i zabe th  Plassman, WX-5 
Vanner Holmes , Ii-1 
F i l e  t h r u  C. D. Blackwell ,  H - 1  

7.37 x 106 

I . . . . . .  
..,I .......I 

. . .  ! 
, .  . . .  

. . . .  
. . . . . .  I 

.............. 
I 



- 

. .  
* .  1 FOR YEAR @E' , .  19 'la 

MONTHLY' REPORT ON STACK DISCHARGE: (Tritium only) 
\, '! 

LOCATION AVERAGE WCi/cc 1 .  HIGHEST pCi/cc 

TA- 3 3 FE 6 1 . 1 4 ~ 1 0 ' ~  . .  . - 
TOTAL pCi DISCHARGED 

I 

3 . 0 6 ~ 1 0 ~  

FE 11 1 . 0 4 ~ 1 0 - ~ ~ ~  . ' - TA-35 . . 3 .22~10-  

TA-41 FE 17 2.43~10" 
- .  

' 1.21x108 

7 .44~10'  

- 
I 

I 
I 

. .  . .  

. .  .. 

. .  . '  

! 

X c :  
Distribution: ,  Original t o  Dean D. Meyer ' 

Don Coffin,  WX-4 thru John E. Dougherty, 'WX-4 
James L. Anderson, CMB-3 thru John D. Farr,  CMB-3 
Charles L.  Peterson, WX-5 thru Elizabeth Plassman, Wx-5 , ' 

Vanner Holmes, H-1 
F i l e  thru C. D. Blackwell, H-1 

*. 

, .  

. . . .  . 



MONTHLY REPORT ON STACK DISCHARGE: (Tritium only)  

LOCATION 

. TA-33 

TA-35 

. TA-41 

..---.--- --- .  - AVERAGE pCi/cc IlltitiEST I.lCl/CC ' 

FE - 6 3.40~10'~ 8.02~107~ 

,FE - ,11 1 . 1 5 ~ 1 0 ' ~  

FE I__ 17 2.45~10" 

- . . . .  

. _ . . . . .  

Dis t r ibu t ion :  
Xc:  

Or ig ina l  t o  Dean D. Meyerbe 
DonmCoffin,  WX-4 t,hru John E. Dougherty, WX-4 
James L. Anderson, CMB-3 t h r u  John D. F a r r ,  CMB-3 
Charles L. Peterson,  WX-5 t h r u  El izabe th  Plassman, WX-5 
Vanner Holmes, H-1 
F i l e  t h r u  C. D. Blackwell, H-1 

FOR MONTH OF December 

FOR YEAR OF 1972 . 

TOTAL pCi DISCHARGED ' 

Carl Buckland 

I €1.4 m3E i 
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LOS AIAMOS SCIENTIFIC LABORATORY . .  
. ;. _ . -  - ' . .  

. _._?..  . r:.. .. -. . - . . r :  
. .  UNIVKRSITY Of CALIFORNIA JAN2 '73 PM LO9 ALAHOS. NEW MEXICO 8 7 5 4 i  

'...fl _ _  . .r-  

ro s 

FROM a 

SUBJEC: 

SYMBOL : 

. Dean Meyer, H-1 

R. Moods 

T2 release &to 

P-9 

. .  .. 

OFFICE DUM 
DATE: December 27. 1973 

HS 'EPIE 1 . .  
I . .  

E. 5. 3. i ____----. 

_ _  _- - -- 

the amsphere from P-9 during-1972 :.._ . -  

The total rider of curies of tritium lost to the atmosphere 
The stack from from tritium gas target failures was 34.5 curies: 

our vacuum system which handles the tritium gas used in  the 
accelerators vented 17.8 curies intc the ztmosphere. 

R. Woods 

RW/nb 

cc: Roland Jalbert, H-1 

. ._  . 

I 



IUI-aRT ON STACK DISC HA RCE I 

AVERACE q0S/cc HIGHEST in qCi/aa 

x x 10-l2 

FOR NONTH OF; January 
I 

2 -FI ,~X-l  1.26 1.66 55.1 

3 - ~ 1 ~ r ~ 1  . 0.03 0.05 1.2 -- 
3 "F J,:.x -2 0.04 0.14 1.2 

b -FLIIX -1 0.04 0.11. 2.1 

LI -FE-r.{-2 0.22 ' 0.31 . 8.8 

5 -l%Nx -1 0.004 0.01 0.1 
\ 

5 -PU!X -2 1.17 2.70 ' 61.0 

7 4 ~ : ~  -1 1.03 . 20.70 43.6 

7-FLI4X-2 3.01 6.11 110.7 
Stacks 
&2 & 3, W~,.9(Oross Alpha) 0.06 0.45 12.5 

. Stacks 
i?l,2&3, \!y.Y( Cram B o b )  0.48 2.61 100.3 

- 
- 

- 

I 
I 



8 

' I  

MO~ITIrLY 

LOGITION 

8 

REPORT ON STACK DISCIIARCE;: 

TA-3, SII-29 

2-FLrn-1 

AVERAGE q0S/cc 

(x 

2.8 

FOR NONTH OF? Fcbruary 

. 2-1~I.m-2 1.6 3.1 ' 1 ' 92.3 

 FUR-^ . 0.02 0.05 1.1 

3 -FLI4x-2 ' 0.004 0.01 0.1 

. r;-FLFIS-1 0,004 0.009, ' 0.2 

h -FLX<-2 0.09 '0.1 3.5 

5-FLm-1 0.002 0.004 , 0.08 
\ 

5-FLi\X-2 1.2 1.3 ' 55.5 

- 7-FLPlX4 0.45 . ' 1.8 16.2 



I 

FOR FIONTH Opt February 

3-FUR-1. . 

I 

- .  



! FOR NONTH OF:- 

I FOR YKAR OF$ 1972 
TOTAL uCi D I s C I N m D  

TA-3> SM-29 ( x ( x 

2 -FLm -1 .0.67 0.9 34.8 

' 2 -FZ.,;.C( -2 13.45 . 57.6 * 1 971.0 

3-FLFR-I. . 0.03 0.1 2.1 

3 -PLI*X-2 0.01 0.04 0.5 

b -FL;.R=l 0.01 0.03 0.6 

Ir 4 L m  -2 0.13 0.45 6.3 
\ 

5-VLNX-1 0.004 0.01 0.2 

5 -Fun! -2 2.02 3.15 116.9 

7-~1,14~ -1 0.17 0.45 8.6 

7 -FLilX -2 0.99 3.6 48.2 

S.trrcks 

- 
- 
2 i'll 2 & 3, W~.g(Croso Alpha) 0.06 0.45 14.2 m 

Staclcs 
//1,2&3, tlr?.3(Gross B Q ~ )  0.36 1.8 __ 85.6 

0.12 0.69 ' 29.0 
(' ;; .'; ,I {,;;?:; r . " . , .,' ::. , I 

I 
. .  . '.;+I 
i 

. .  
I 
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. .  

NOKTHLY REPORT ON STACK DISCIMRGE: FOR MONTH OF: MAY 

FOR YEAR OF: 1 9 7 2  , 

LOCATION , AVERAGE yCi/cc HIGHEST i n  qCi/cc TOTAL uCi DISCHARGED 

TA-3, SN-29 (X (X 1O' l2)  ,IUN 2 2 '72 AM * 

10.5 2 - ~ r m - 1  0.22 0.45 

2 -FLN!( - 2 0.67 0.96 44.6 

3-FUR-1 0.049 0.11 3.4 

3-FUN-2 0.008 0.013 , 0.4 

I 

I I, 

1 

4 - F M - 1  . 0.022 0.049 1.5 

4-FLMX-2 0.11 0.23 5.3 

5 -FLMS-.1 0.007 0.01 0.3 

5 -FTJR - 2 4 .5 10.3 283.5 

7 -I: LlX - 1 1.35 \ 3.54 68.9 

7-FLdlX-2 3.89 , ' 8.1 189;4 
Stacks (Gross Alpha) 
- 
81, 2 ,  h 3 ,  Wg.9- 0.06 0.45 13 
Stacks (Gross Be tal 
$1, 2 ,  & 3, we;, 9 0.3 , 2.25 58.3' 

Stack #2, 
3.0 ' 77.0 ' 665 -~ .... (1311) Wa. 9 
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1- 

REPORT ON STACK DISCHARGE: FOR MONTH OF: July 

1972 FOR YEAR OF: I 

LOCATION AVERAGE qC L/cc IIIGiRST i n  + i / cc  TOTAL l \ C i  DISCIIARCED 

TA-3, SM-29 (X 10'l2) (x 
2-PLFX-1 1.21 4.3 50.30 

2-FLFDZ - 2 2.2 ,4.5 126.90 

3 - FLFX - 1 ' 0.13 0.3 7.30 
I 

3 -FTAX - 2 0.006 0.04 0.02 

4-PLMx- 1 0.015 0.03 ' 0.78 

4 -F IJtX - 2 0.12 0.22 4.60 

5 -F LILY - 1 0 006 0.013 0.24 

5 -FX,MX - 2 5.7 13.2 263.90 

7-FLMX-1 0.67 ' ' 1.9 . ' . 27.10 

7 -FI,PTX - 2 2.76 7.9 107.30 

16.10 
Stacks (Gross Alpha) 
8 1 ,  2 ,  & 3, wg.9 0.08 0.24 
Stacks (Gross Beta) 
#I ,  2, & 3, wg. 9 1.2 3.9 242.10 

Stack #2, 
(13+) wg. 9 0.0 , .o.o 0.00 



NONTHLY REPORT ON STACK DISCIIARGE: , FOR FlONTII OF: AUGUST 

FOR YEAH OF: 1972 

LOCATION 

TA-3, SM-29 x 10-l2 

IIIGHEST i n  qCj./cc 

x 10'l2 

TOTAT. q C i  DISClIARGED 

2-FLNX- 1 1 . 1. 2.0 11 6 

2-FLIA-2 0 . 6  2 . 3  35 

3 - F L ~  - i 0.02  0 .08  1 . 2  
8 

3-FI.ED(-2 0 .02  0.03 0 . 3  

4 -FLFDC- 1 0.02 0.02 0 . 5  

4-FLFIX-2 0.06 ' 0 . 1  2 .3  

5 -FI.,MX- 1 0 .11  0 .5  0 .5  

~ - F l . ? X -  2 2 .0  4 .5  93 

7-FLm-1' 0 . 3  0 . 6  10 

, 7  -FLMX- 2 4 .2  7 . 2  163 
Stacks (Gross Alpha) 
!/l3 2 ,  d 3 ,  wg.9- - 0 . 2  2 . 0  0 . 6  
Stacks (Gross Beta) 
6 1 ,  2, ti 3 ,  wg. 9 0 .6  . 13.6  1 . 8  

Stack #2, 
(13f1) .w~ . .  9 0 . 0  0 . 0  0 . 0  

Estimated Totals: 350 pCi (Pu) 
' 1 . 8  pCi ( F . P . )  

0 .0  pCi (1-131) 



LOCATION, 

TA-3, SM-29 

ON STACK DI S C€Lr\RGE : 

. .  
. a  

. FOR MONTH OF: sgp- 

FOR YEAR OF: 1972 
* I .  

AVEMGh y C i / c c  iiIGHEST i n  qCi/cc . TOTAL u C i  DISCHARGED 

x x 
2 -F UaC - 1 1.4 2 . 3  57 

2-FJ,IX-2 2 . 4  ' 3 . 6  140 

3-FIJIX-1 0 .1  0 . 5  7 . 3  

3 -FLNX-2 0.05 0 .2  2 . 1  

4 -FLMX-l 0.05 0 .2  2 . 8  

4 -PLNX - 2 2 .0  10.0 76 

I 

5 -F Jam- 1 0.01 0.03 0 .1  

5 -FLNX- 2 0 .7  2.5 33 

7 -FTJM - 1 0.3 0.5 12 
.a 

7-FLFtX-2 22 45 1992 
Stacks (Gross Alpha) 
PI, 2 ,  & 3 ,  WR.9 0.14 1 .4  ' 0.4 
Stacks (Gross Beta) 
# l ,  2,  & 3,  wg. 9 1.2 12 3 .6  

(13+)  wg. 9 69 35 0 543 1 
Stack P2, 

d 

E s t i m a  ted To ta Is : 2323 B C i  (Pu) 
3 .6  p C i  (P.P.)  
5431 pCI (1-131) 

- -.- -I.-= 



MONTHLY: REPORT ON STACK DISCHARGE: 

YEMI OF: 197') 
LOCATION AVERAGE qM/c 3 C l  DISCIIARGED. 

TA-3, SI-29 x 1 0 - l 2 '  

2 -FLI.p[-l 0 . 7  0 . 9  2 6  
4 

2 -FU*Ix-2 2.4 ' 4.0 I 140 

3 . ~ ~ x x - 2  0 . 0 2  0.5 0 . 8  

4-FLm-I. 0 . 1 9  0.37 10.6 

- 
I 

L4 -FLm -2 0.17 0.35 6.4 - 
5-1I'L;"nr-1 0.04 0.16 0.2 ' 

5'PIJX?2 ' . 0.02 0 . 0 5  0 09 -- 
I 7-PLNX 4 0.67 0 . 9 5  , 26.6 --- 

9.9 15.0 3 82 

. . .  



.FOR HONTH O h  November I .. MOrRHLY REFORT ON STACK DISCHARGE: CMR B U I L D I N G  . 

LOCATION 

TA-3, 51.1-29 x 1 0 - l 2  x 1 0 - l 2  . .  

2=FLNX-l ( s 1 3.7 1 . 8  9 6  .. 
I 284 ' 9  4 . 0  2-FL?-M-2 (N) 

3 - ~ ~ m - 1  (s) 0 . 0 3  0 .02  1 . 4  

3 -FrIYI-2 ( N 0 .8  0.2 1 0 . 5  

4-FLI4X-1 (N ) 0.04 ' 0 .03  2 . 0  

Lr-1"Lrn-2 (S) 0 .54  0 .37  1 8 . 1  

2 0 . 1  260 Stacks 
#1,2 & 3, tJg.9(Gross Alpha) 
Stacks 35 2 .0  5 2 0  
#1,2&3, Wg.7(Gros~ B Q ~ )  

. 
t 2 5  5 585 

Est ima' ted a c t u a l  will b e  I r e p o r t e d  with Dec. r e p o r t .  I 

I 

E s t .  T o t a l s :  ' 966YC:i  (PU) 
5 2 0 J C i  (F.P.) 
585 P C i  (1 -131)  



FE- 2 

FE- 3 
A- - 

-1 4 5.6~10 
- 

4.5~10:’~ 
6.2~10” ’ 
1.Ox10” 3 

1.6~100’~ 
1.7xlO-’ 2 
1.3~10:’~ 

TA-3-66 FE-8 ’ 7.3x10-’ 
FE-9 1. 4x10-1 ’ 
FE-10 2.5~10” 
FE-13,14,15 1.4~10” 

PE-2G ,27 1.7~10” 
FE- 2 4 4 b 3~10‘~ 

24.37 
8.05 
.63 
7.10 
1.41 
I15 

8.8~10’:’~ 

FE- G 

E’E-9 

FE-10 

PE- 2 

PE- 3 

FE-6 ’ 

FE- 7 

2.5~10”’ 
‘3.1x10” 

1.2~10=‘ I, 

3.4~10”’ 

- 1.7~10’’~ . 

2.3~10~’ 4 - 
-.----- 1.6~10” ’ 
--- 8.6~10’” -.- . -  

l.Ox10” 
9.ox10” 
1.6~10” 

.5.9x10” ’ ’ 

. 5.l~lO”~ 
’ 1.3~10’~’ ’ 

5.7~10~’ 
3. 2XlO‘l ’ 

.19 

.I2 

.07 

.17 

.01 -.- .. 

FE- 17 
9 . .  

Ti: - 4 1 8.8~10” ’ - 2.83 

9.4~10” -- ?A - 4 7- .1G ( I  io I?k: il ) -. .67 
Zero 
Zero 

II_ 

-. . .--- 
- 

Zero 
Zero 

-I-- .-A- 

Zero 
Zero 

---.-- 



/- 

FE- 3 7 

AVI:.:I?GE ]rCi/cc ' IlIGllEST in pCi/cc ' 

AI.PI I A ' nETA A LI?HR BETA . - -- 
5.3~10-' 3.5~10" ' -....-- 2.2~10- I( 1.3~10'' a 

4.lx10" 4.8~10"~ 1.6~10-' 1.2~10" a ,. 
9.5~10"  ' 6.9~10" 1.3~10" 1.8x10-' ' 

-.- 

FE- 39 

FE-40 

AVBRAGE pci/cc HIGHEST i n  )JCi/cc 

Alpha Beta A l p h a  Beta 

F E - 1 1  ' 

2.9~10" 2.9x10' 1 ', 7 . l ~ l O " ~  6.1XlO"' I TA- 4 13- 1 

1 stack YE-12 

F E - 1 3  

7 . 9x10'' 6.0~10" ' . 1.9~10"'  1.3~10"~. t PE- 15 

FE-16 
1 stack 

4.3xlO-" 3.8~10" 4 I. 3x10' ' 8.9~10' ' - k'E-5 3. 
rn . .  . .  

PUR 

TOTAL l lCi  DISCHARGED 

ALP1 IA IETA 

.sa 3.56 
- 
.23 2.66 

32 - .04 

TOTAL lJCi DISCHARCED 

A l p h a  Beta ' 

1.71 17.20 - 

4.05 31.21 - 

.04 ' .47 

. 2,74 31.79 ' 

i 
/ 

1.4~10" .12 

Carl Buckland 

cy 
)c cn 
d 

I 

L 

CB:ed 
Xc: Dean Meyer / 



MONTHLY REPORT ON STACK DXSCEIARGE : FOR NONTH OF Fcbruarv 

. FOR YEAR OF 1 9 7 2 .  

’ IIIGI.IEST i n  U C i / c c  TOTAL p C i  DISCHARGSD LOCATION A V E I ~ G E  pCi/cc 
4’Ar l.GslO-‘ 133,135 Xc 1..4~10’~ 41Ar 2.9x10-“ 133,135 Xe 3 . 6 ~ 1 0 ’ ~  4’hr 1.55$JO8 133,135 Xe 1.3~10’  

TA-2.I.9 OBRb 6.3s10’.’ 0 OR, * 1 n - 9  

TA13-35 FE- 1 2.3.xlO’ 
2 .5~10”  ’ FE-2 

FE- 3 

. ’  TAL3-GC FE- 8 

FE- 9 

3.9~10” 2.2x10”2 
_. . *I0’12 . 

3..  2x10-’ 

. 9.9~10“~ 

12.31 

2.ox10” 

FE-10 8.3~10”~ 
FE-13,34,15 1.0~10-~ 

1.99 
4.82 

FE- 2 4 3.2x lo- ’  2.8x1.0” 9 1 
FE-26,27 1 . 1 ~ 1 0 - l ~  7 ; 0x10‘’ .33 

TA-3-102 (NO FE8 
Main Stock) 3.1x10” 

TA-3-141 FE-G 1.2s10” 

5.83 

.21 
FE-9 1.1~10‘~ 1. bxio-‘ . 2 4  

FE-10 1.6s10-1 2.7~10” .4a 

Ti- 35- 2 PE-2 

FE- 3 

FE-6 

FE- 7 

- i . i X i o - l 4  

1.8x10”4 ’ 

1.5xI.O” 

2.5~10’1 

3. .4x 10- ’ 
6.6~10”  

2.3~10-’ 
. .  

, 4.1x10-’4 

. 2 1  

.18 

.07 

.07 

FE-8 . ’ 9.0x10-’5 ’ 2.8~10“ .03 . -  

FE-17 9.ox10” ti ’ TA-43. ’ ’ ~1 ,9Xlo -? !~  ’ ’  ‘.’27 ’ ’ ’ 

a .  . . . .  

TA- 4 6-16 
TA-46-16 (No F E # ) T e s t .  Cell 4 

(NO FE#)Tes t Cell 1) 6. 8x10‘1 
9.0~10- 

’ TA-46-31 FE-36 Zara 

.47  

.81 
m Zero 

Zero TA-46-31 FE-37 Zero. . .  ’ X W O  



- - -  .. ..a 'U",',... -,::,I k, 4 - 
..NONTHLY REPORT ON STACK DISCHARGE (Cont Id) ,- 2 - .- 

LOCATION , AVERAGE t.lCi/cc ' HIGHEST i n  p C i / c c  

4 ALPHA BETA ALPHA BETA - 
' TA-50-1 FE-1 1 . 6 ~ 1 0 ' ' ~  ' '  "L. 'TX~O-'~ . -  {' 2 . 2 ~ 1 0 " ~  2 . 3 ~ 1 0 " ~  

' FE-2 1.ox10" 4.6~10".~ '1.6~10"' 6.8~10" 

FE-3 1.4~10" 4.4x1.0- ' 5 .  2x10-1 9.7~10" 

AVERAGE ' V C i / c c  

Alpha Beta 

6.2~10" 8.1~10- l I TAL4 8-1 FE-11 

1 stack FE-12 
FE-13 

1: 4x10' ' 4.3~10" I FE-15 

FE-16 
1' stack 

FE-371 

2.0~10-  5 2.1.xlO'" I FE-36 
FE-39 

1 stack 

I BE-401 ' 

1.8x10- 2 dpha Wing Stack 

9.7x10-' ' - FE-51) 1 , 4 ~ 1 0 " ~  

Alpha 

1.8~10"  5. TA-43-1 FS-15 .. 

EE-24 4.5~10" 

CB:od 
Xc: Dcan Meyer 

HIGHEST i n  V C i / c c  

Alpha Rcta 
-I_ 

1'. 2x10- -. 1.8~10" 

' 3.4~10" 1.4x1.0" 

4.1~10" ' 3.8~10" 

1.2xI.O" 6.1x10-' 

3.2~10" 2.6~10" . 

t Alpha 

1.9~10" 

6.3~10" 

FOR MONTH OF February 

FOR YEAR OF' ' ' 1972 ' ' 

.TOTAL lJCi  DISCHARGED 

ALPHA EETA 

.40 2.83 

.54 2.38 

I GO .19 

- 

TOTAL pCi DISCHARGED 

Alpha Beta , - 
.37 4.87 

.72 22.23 

,014 . 72  

17.45 98.72 

- .043x10" .03 

Alpha 
.-- . , 

7 9 ~ 1 0 ' ~  

6. 7 ~ 1 0 ~ ~  
r 

. ' &t!@d* Carl Buckland 



."a . = b!ONTI.ILY Tdl'ORT ON STACK DISCIIARGE: . .  - -  - . FOR MONTH CF March 

FCR YEAR OF 1972 

, IIIGHGST in pCi/cc TOTAL ] l C i  DISC!.LARGED 
" 'Ar-8. %lo7 
6Rh-627. 0 

AVERAGE U C i / c c  
41Ar-8. 5~10'~ 

7.3~10" 

e R h - a y l  0 -1 0 

LOCATION 
v 

TA-2-9 
. .  
'5.1~1.0-~~ Tn- 3- 3 5 FE- 1 

FE- 2 
FE- 3 

.76 

I 7 7  5.2~10" 3.0~10" 

5.7~10" 3 4.0~10'~ 19.22 TA-3-GG FE-8 
PE- 9 

FE-10 

PE-13,14,15 

FE- 2 4 

FE-26 ,'27 

(No FE!# 
Main Stack) 

, FE-G 

FE-9 

FE-10 

FE-2 

' 2.5~10"~ 14.28 2.0x10- 

1.2~10'~ 
1 2 '  . 1.2xl.O' 

. 4.0x10-?2 

3.2~10-l~ .82 

8 . 7 4  1.8~10" 

6.4~10" 

3.8~10" 2.4~10'~' 1.02 

TA- 3 .. 10 2 
2.2~10-l~ 8.4~10" ' 4.39 

,. 45 TA- 3- 141 

.29 

1.03 

Ti-35-2 
1.4~10" FE-3 

PE-6 

FE- 7 

FE-8 

FE-17 
Test , 

(NO FE:I)CC~~ 1 
i I 1  I 1  

FE-36 Rnr 1G8 
PE-37 FJ~I 103 

? Rm 117s 
. .  

2.3~10" 

1.0~10-~ 

. 3.2~10-l~ 4.5~10" 
, .  

' ' l'.lxlo-'3 4.9~10"~ 
' TA-41 

1.4xlO7' TA-46-16 

TA - 4 6-3 1 
TA-4G-31 

v II I 1  

:I .I I t  

Zero . 

Zero ' .  
I__ 

. .  



FE- 3 8 

FE-40 

. . .. ... I . .  ,,- . . - ’  

MONTHLY REPORT ON STACK DISCH?J:GE (Cont d) 
..- ’ ’ 

TA-50-1 

IIIGIIEST in pCi/cc 

. Alpha ’ Beta , 

: TOTAL P C i  ’DISCHARGED 

Reta , Alpha . -  Alpha 

2.2:..10- 

Beta 

2 . 4 ~ 1 0 ” ~  

TA-48-1 

1 stack 1.67 17.81 

7.8~10’~ 1 stack 1 . 6 ~ 1 0 - l ~  1. 5x10-1 * 5 .04  3 2 . 3 9  

1 stack 1.~~10-*4 5 . 5 ~ 1 0 -  1 .u - 1  3 - 1 4  3.OxlO . 1 3  

ilpha Wing Stack 1. oxlo-’ 
-I 

’ 3 . 1 ~ 3 0 ” ~  1 :9x10- FE-51) - 7.2~10”~ 9 . 9 ~ 1 0 ” ~  

Alpha 

1.0~ic1-~ 

2 . 3 ~ 1 0 ‘ ~  

Alpha 

4 . 7 ~ 1 0 ”  

Alpha 

. 22  

. 
.... .. , TA-43-1 

TA- 4 3-1 

FS-15 

FE-24 1. 4x10-1 2x10’3 ’ 

. .  Xc: F i l e  
Dean Meyer, H - 1  V 
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. .  
- r '  r -  

.. .. . .  PlONTMLY REPORT ON STi\C# DISCII.\I& ' (Cont Id) . 
I .  . ... 

. .  . .  . 

LOCATION ' 'AVERAGE 1iCi./cc . IlIClIEST in \ l C i / c c  

I .  AIJ'IIA , AIJ'IIA BETA . DETA 

TA- 50- 1 FE- 3. 3.9~10" 3.2x10" 

-- . ' .  - -- 
G. 6x10'' ' 5 .  9x10-1 3 '  -.-- 

FE- 2 - 1.9x10'14 ' - 1.6xlo-i .4.0~10'~ 3.4~10" 

FE- 3 ' 1.2x10-11' 9. 6x10-1 ' . 1.7~10"~ 1.4~10"~ 

TOTN., pC.i DISCHARGED 

ALPIIA BETA , 
-_I 

.99 8.28 

'1.02 . 8.68 
- 
-- - 

. os . . 4 3  ' -- 

v 

TOTAL pCi DISCHARGED - HIGHEST in IJCi /cc  

Alpha Beta Alpha Beta ' Alpha Re t a  

- AVERAGE pCi/cc 

(v 

ul 

cv 

8.4~10" 1.7~10'~ ' 1.8~10" 4.6~10" .50 10.16 

?A- 4 8- 1 FE-11 

1 stack E'E-12 

FE-13 

5.2X107l 2.1~10-1 1. Ox10-l 3.2~10" 
I'E-15 

FE-16 
1 s tack , 

rl 

2.?1 - 11.11 l g  
FE- 3 7 

FE- 3 0 

PE- 39 

FE-40 

3. 0x10-I 3.4~10'~ 8;  1x10'' 6. 4x10-' 1 stack 

FE-51) 1.7~10" 1. 5x10-1 2. 3x10-1 2.5~10~' 
d .  

'Alpha . -Alpha 

_ .  TA- 4 3- 1. FS-15 

, TA-43-1 FE- 2 4 

Orig. :  File 
X c  : Dean D. Meyer 4 

, J  472.46 15.02 

e__- 5.4~10'~ , 4.8~10'~ 

Alpha 

.3.1x10-' 9.6~10" ,. 14 
6.7~10'~ 

CARL BUCKLAND 



- 
. . . ... 

MONTHLY REPORT ON STACK DISCHARGE: FOR MOMTI! OF Mav 

FOR YEAR OF 1972 

AVEP4GE pCi/cc HIGHEST in UCi/cc 1Y)’TAL pCi DISCHARGED 
41Ar 1.6~lO-~,’~~jXe 3x10” 43Ar 2.4~10”’,’~~Xe 1.4~10-~ 41 Ar 1.62~10’ ’ ’Xe 3.07~10’ 
l3’Xc 3.6x10’6.e8a 3.6~10-~’ ’’’Xe 1 . u  -5 I 8 8  b 3.1x10-’ 13’Xe 3.6~10~ “Rb 380 

FE- 1 1.0~10- 4.5~10” 1.04 

LOCATION 

TA-2-9 
d 

TA- 3- 3 5 

FE- 2 6. 1x10-1 4.1~10’~ .90 
- - FE- 3 

FE-a ’ 

, -  

3. 0x1OY1 ’ TA-3-66 5. 4x10-1 18.18 

FE-9 2.0~10-~ 5. Gxl0- 11.04 

FE-10 5. ZxlO-’ 

FE-13,14,15 2. 2x10-1 ’ 

1.32 

11.10 

FE- 2 4 7.4~10” ’ 2.45 
FE-26,27 1.3~10’~ 9.1~10” 

( N o  FE# 
Main Stack) 1. cxio- 1.3~10-I 

!?E- 6 1.8~10‘~ 4.9~10” 

FE- 9 2.3~10’~ 4.7~10‘~ 

FE-10 2.1x10-’ . 7 . 9 ~ 1 0 ~ ~ ~  

FE- 2 - 8.1xlO-l~ ” 1.7~10”~ 

.. 

.34 

TA- 3-102 
3.22 

TA- 3- 141 .33 

’.52 

6.78 

Ti-35-2 

FE- 3 

FE-6 

FE- 7 

FE-8 , ’ 

’ 4.0~10-l~ 2. oxlo-l 
1.5x1.0- 

.21 

2.3~10-’ .08 

1.4~10-l~ .03 

1.7~10-l~ .02 

9.5~io-~ 

5. 9x10-I ’ 

FE-17 5.9~10” TA-41 
TA- 4 6- 16 
TA- 4 6- 16 

’. 19 . . , . . .  

( N o  FE # )  T C I  zero 
(No FE$) TC IV 1.5~10‘” 

Zero - 4.5~10” 
TA-4  6 - 3 1 
TA- 4 6 -3 1 
TA- 46- 3 1 

FE-36 168 Zero . .Zero Zero 

2 or0 zero Zero FE-37 hl 103 
? Hm 170 Not i n  operation due’ to technical d i f f i c u l t i e s .  



.. ., 1 .I ri, .,.'. . ' j  L .,.:.I ia :;*.::,; . . .  . ' -  
, MONTHLY REPORT ON STACK DISCIiARGE (Coat'd) - .2 - 

, .  I . ,  FOR YEAR OF" '1972 " 

LOCATION AVERAGE p C i / c c  HIGKEST in l J C i / c c  TOTAL PCi DISCI.IW4GED -.- 
ALPHA 13 ETA 

1.86 ._8.13 

2.31 u.22 

ALPHA BETA ALPHA BETA 
-1 3 

TA- 5 0- 1 FE-1 7.0~10"~ ' ' 3 . ' 1 . ~ 1 . O ' ~ ' ~  ' .  ' .2.7x101' 6 . -  OvlO 
FE-2 4.1~10-' 3.1x10-13 ' . ' 1.5~10'~~ 9.1~10"~ 

FE-3 2.0~10- 2. O X ~ O - ~  8.0~10" 7.1~10" 10 .94 

AVERAGE p C i / c c  

Alpha Beta 

3. axlo-' 1.5~10" 

TA-48- 1 FE- 11 

1 stack FE-12 - 
FE-13 

HIGHEST in ]JCi/CC 

Beta - A l p h a  

TOTAL p C i  DISCHARGED 

Beta -- A l p h a  

6.8~10" 5 '  2. Oxlo-' .30 10.52 

2.8~10" ' 2.1~10'~ FE- 15 1 1 stack 1.89 13.37 
FE-16) 

FE-371 

1.1x10- 3. Oxlo-' FE- 3 8 

FE-39 
1 stack 3.4~10~' 4.5~10- ' 

FE-40) 

FE-46 (#2) I - '  

FE-51) 1.3~10- 1.8~10".~ 

4.8~10-' FE-45 (#l) 1. 3x10-1 3 A l p h a  Wing Stack 4.6~10-' 2. oxlo-' ' - 8.74 334.71 

2.3~10'~~ 3.0~10-l~ 

Alpha 

6.0~10'~ 

5.6~10" 7.44~10" 

A l p h a  

. . .  .13 

Alpha 

TA-43- 1 FS-15 2.8~10- 

TA- 4 3- 1 FE-24 . 9.0~10"~ 2.1x1.0- 

C a r l  B u c k l a n d  
O r i g . :  File 

,Xc: Dean D. Meyer J 



- bION'r"l!LY REPORT ON STACK DISCSIARGC : . .  . .  . , 

FOR MONTH OrJune . .  . 
: . .  

LOCATION 

TA-2-9 

TA-3-35 

TA- 3- 66 

TA- 3- 10 2 

TA- 3 - 1 4 1 

Ti- 3 5- 2 

TA-41 
' FA-dG-16 
TA-46-16 

TA-4 G - 3 1 
TA-4 6 - 3 1 
'I'A-4G-31 

. .  . .  . . .  FOR YEAR OF 1972 

FE- 1 

FE-2 ' 

' FE-3 

FE- 8 
FE-9 

FE-10 

FE-13 e I4 e 15 

FE-24 ' * 

FE-26 27 

(No, FE# 
Main Stack) 

FE- G 
FE-9 

FB-10 , ' 

4.6x.10"4 . , 

. 4.2~10"~ 
1.7~10" 

5 0~10'~ 
:' ' : ' 1. ox lo -  1 3 

7.7~30"' ' 

3.4x10-' 

. 4.5~10'" . '  

' 3.6~10'~' 

3.4~10-~.~ 

' . ~ . 2 ~ 1 0 - l ~  

- 1  3 1 . 0 ~ 1 0 - ~ ~  7.7x1.0 

1.r2XlO" 3 .  sxio- 

1.2~10- - 
1,9x10-' 

2.7~10"~ 
.' 1.5~10" 

' 

- 1.2x10"4 . .  FE-2 , .  

PE-3 1.2~10-l~ 

1.22 

4.9b 

2.39 

, . .  .09 

. .  8 '  . . .  . .  

. .  

. .  . .  , .  

.12 ...a;, !.,: I ' 

' .  .., . .  2. 8x10'~ . . .  . . .  
2.3~10" ' .13 . .  



: . .  

AVERAGE ')lCi/cc 

Til-48- 1 
1 s t a c k  FE-12 

1 s t a c k  

1 stack 

3 
b 

. .  
4.5~10"~ 4.0~10-'~ , . ' . :  ' 1.39 16.43 

. . . i  
FE-45 (#1) 2.5x10-1 4' 2.9x10-' 
FE-46 ( # 2 )  

PE-51). 

. . I  

' .',.,' . .. '.... . . .  
'1.7~10"~ ' 1.0X10-~~ ' 2.3~10''~ 1.6~10'" ' ; , a '  ' 5.4~10'~ .03 

r ,  lpho Wing Stack 

* I  . .  : ;' 

I Alpha Alpha Alpha I' 

, .  

.. . 
TA-43-1 FS.-15' . 6.0~10" 1.4~10"~ . , ,. I .03 1 

A 

'J'A-43-1. FE-24 ~ . R x ~ o - ~  4.5~10"~ 

. .  O r j p . :  F i l e  I '  

xc: Dean D. Meyerv/ 
, . ,crnlr  * ,, , ,.r .. .I )." I" ,I . 



MONTHLY REPORT, ON STACK DISCHARGE : FOR MONTH OF July 
c w ,  ' FOR YEAR OF 1972 '. 

I .  

LOCATION 

TI\-2-9 

FE- 1 
FE- 2 

FE-3 

8.3~10"~ TA-3-35 4.9x.20" 

1.4~10"~ 
-- 

.f36 
2. 0x10-1 3.00 

-- 
FE-8 . 4.3~10" ' 
FE-9 . 2.2~10- 

FE-13,14,15 1 . 0 ~ 1 0 - ~ ~  

' FE-10 3.4~10"~ 

FE-24 9.4~10"~ 

FE-26,27 3.1~10" 

( N o  FE# * .  

Main Stack) 4.6xl.O" 

TA- 3- G 6 14.26 

12.33 . 

.86 2.0Xio-l~ ' 

4.0~10" 
-~ 

4.97 
~ 

4.2~10':' ' 3.10 

1 . 0 ~ 1 0 - ~ ~  .08  

TA- 3 - 10 2 

TA- 3- 141 

.93 

FE-6, 

FE-9 

PE- 10 

i. 7x10- 2.6~10-'~ 

3. ox10-1 

2.3~10" 

4.7~10" 

- 
. 4 5  i 

.45 

1.9~10" . -  
I. 9x10" - 

Ti-35-2 
- .  
FE- 2 

FE-3 

FE-C 

FE-7 
FE-8 . 

FE-17 

. 2.3~10"~ 
3.9x10- 4s .41 
3.7~10" 5.9~10" .19 
7.0~10" 2.5~10"~ 20 

. 5.9~10" 1.4~10" .02 

4.5~10" . 1..1~10-1 . . . . . ,14 . . . TA- 4 1 

6.2~10" .2.3xio- . . .  , 

1 1  ' 

( N o  FE#) TC I 
I 1  I 1  

TC IV 1. BXlO'! 5.4x101,; , 

FE-36 Rn. 168 ~ . O X ~ O ' ~ '  8.9~10 

TA- 4 G - 16 
TA- 4 G - 16 
TA-46-31 

TA-4 G - 31 

.44 

16.78 
,13 

5.2x10- .07 



11 un IVIUIYX~ vc' J UI y .." 

FOR YEAR OF. . ' 1972 .. . 

, - -  
MONTH@ REPORT ON STACK DISCHARGE ( C o n t ' d )  - 2 -  

AVERAGE pCi/cc HIGl lEST i n  UCi/CC 

ALPIiA BETA - 
' 3 .8~10- '  1 . 8 ~ 1 0 - '  , 

' 2.8~10"  1 . 8 ~ 1 0 "  

3 i 3x10" " 8 .6~10"  

LOCATION TOTAL UCi D I S C I l A P ?  

ALPHA BETA 

. . 58  3.31 

1 .31  6.38 

- 

.07 .23 2 

ALPHA ' BETA - 
2 . 2 ~ 1 0 " ' ~  I - . i . 3 ~ 1 0 - ' ~  

2 .3~10"  1.1~10- 

1 . 4 ~ 1 0 "  4.9~10" 

TA- 50- 1 PE- 1 
FE- 2 

FE- 3 

AVERAGE 'pCi/cc HIGHEST in p C i L c c  

Alpha . Bets 

TOTAL V C i  DISCHARGED 

Alpha 

1 . 5 ~ 1 0 "  

Alpha - 
.92 

Beta Beta , 

4 . 5 6  
FE-111 

I ?E-12 

FE-13 

7 .6~10"  5.6x10-' 4 .  1 .0~10- '  

9.iXi0- 5, FE- 15 

FE-16 

FE-37 

PE-38 

FE-39 

PE-40 

!. stack .48 3.70 

I '  G 

5 .7~10"  2 . 2 ~ 1 0 -  3. s tack 

. .  
2 . ~ ~ 1 0 -  1 . 6 ~ 1 0 - ~  ' lpha Wing Stack  .56 -0 

8 . 2 ~ 1 0 ' ~  . .19 

~ 

6 . 1 ~ 1 0 "  2 . ~ ~ 1 0 - l ~  7 .2~10"  1 9x10'' FE-51) 

Alpha Alpha Alpha 

3 .1~10"  * 
2. 1x10-1 

, .. 
TA- 4 3 -1 

TA -43-1 

FS-15 

FE- 2 4 

7 .7~10"  3.59 

5 .4~10"  

O r i g .  - F i l s  
Xm.: - Dcnn D. MeyerI/ 



PNONTkiLY rwow ON STACK DISCJ-IAIIGE : +”F.. FOR MONTlI OF Aucpst 

FOR YEAR OF 1372 
- 

LOCATION AVERAGE J J C i / c c  
~ . O X ~ O - ~  l J J X e  4.8~itO‘~ 
5.6~10’~ ORb I. 6xlp” 

I.. 7x10‘ ’ 
2 . 9 ~ 1 0 ” ~  

-- 

’ A r  
‘ 3  5Xe 

FE- 1 
FE- 2 

FE- 3 

FE-8 

E‘E-9 

FE-10 

TA-2-9 

O.7xlO-’ 1. . 7 7 
3.4~10”~ 4.25 

TA- 3 - G G 8 . 2 4  

9.7% 

1.64 

1.0. 25 

1. ~ ~ 1 0 -  

3.1~10” 

2.1.xlO’ 1 

2.5x10’12 
FE-13,14,15 

FE- 2 4 

FE-26,27 

(No PElf: 
Main Stack) 

6. 7x10’’ 2.23 

6.0~10” 3 . 1 ~ 1 0 ”  .16 

TA- 3 - 10 2 

TA- 3- 141 

1.4~10- 1.7~10’~ * c 2.76 

. 48  
I 7.0~10” PE- C 

FE-9 

FE-10 

6.3~10’~ ’ 2.4x10-’ I’ .15 

3.3~10” .59 1.8~10” 

. 9 . 0 x 1 0 - ’ ~  
9,5x10-’ \ 

7 .  aat,-n- 
1.2x10- ” 

zero a+ij 

#. 

TA- 3 5 - 2 1.2x10- ’ ” .18 FE- 2 

PE- 3 
FE- 1 
PE-6 

FE-7 

E‘13- 0 

1.7x1.0- ’ .99 

5 1  

.04 1.7~10” 

1.0~10-~ 

2.  Z ~ ~ O - ’  5.2xl.O” I’ ,654 TA- 4 I E’E-17 

2.3~10” 

’ zsro ’ 

- - 5.4.x10-- - 
TA- 4 5- 1 G 

Ti\-4 G -3 1 
TA- I!  6-3 1 

I t  I 1  

TC 
TC 

I 
IV 

zcro 
Zcro FE-37 Rm. 103 

1 

zc ro 

I 



- 
- , PIifNTHLY FIEPORT ON STACK DISCHARGE ‘(Cont ‘a) - 2 -  4 

- FOR YEAR OF ’ ’ 

k! I GHE S 1’ in ’ p Ci /c c AVERAGE pCi/cc - .- TOTAL V C i  DISC!.IARGED_ 

BETA 
3..  55 2.10 

-- ALPHA 

LOCATION 

BETA -- m P m  - BETA 
-I_ 

ALPEA - 
5 .  MO- ’ 7.9~3.0- I+ . 1.. G X ~ O -  1 a 0~1.0- 

I- 
TR-50-1 FE-1 

FE- 2 1.. 3x10’’ 6. Gs3.0’ , 2 . 3 ~ 1 0 ” ~  7 . 8 ~ 1 0 ‘ ~ ”  . 

FE- 3 1 . 2 ~ 1 0 - ’  3 . 7 ~ 1 0 -  ’ I’ 3 . 5 ~ 1 0 ”  9 . 1 ~ 1 0 ”  

.73 3.69 

.06 .17 

MIGHEST in )JCi/cc 
Alp!ia Beta 
-- 
- 

AVERAGE ‘1.\Ci/cc 

Alpha Beta 

FE-111 

TOTj’L pCi DISCHARGED 

Alpha nets , - . ’  
TA-40-1 

1 stack 2.6x10’ 5 . 7 ~ 1 0 ”  I FE-12 

FE-13 

.19 4.23 

2.4x10-’ 1. 4x10-1 FE-15 

FE- 1G 

FE- 3 7 

PE-38 I 3.7~10‘~ 2.1x10-’2 ’ 

.l stack 1.57 91.46 N 
P ,  

2. 
2 
I 

N 
I- . 3 1  18.05 1 stack 

BE-40) I 

2 . 3 ~ 1 0 - ’  2.  dX1o-’ i . i ~ i o - ’  ‘ 3.38 162.24 i lpha  Wing Stack 
FE-46 (#2)1, 

FE-51’) 4.2x10- 4.4x10- ’ .02 .02 

- A 1 - e  Alpha 

8. 6 x 1 . ~ - 1  E’S-15 TA- 4 3- 1 . 04  

4 . 3 ~ 1 0 ’ ~  FE-24 4.5~10-’ 2.7>;10-’ 

O r i c J .  - F i l e  
Xc - Dean. D. Mcycr J 



/? MONTHLY REPORT ON STACK DISCI.IA\RGE : 
’. ’ - Fori ~ o N T t 1  OF TJcpthrntar 

FOR YEAR OF 1972 -. 
TOTAL pCi D I S C H A X E D  - LOCAT ION AVERAGE vCi/cc 1,lIGHEST in )JCi/cc 

4 1 A r  3.3~10” 1 3 3  xe 9.6~10’~ 4’Ar 5.4~10”  ‘m%2.5X10’4 ’Ar 3 .3~10’  ’ ’ ’xe 9.7810’ 
TA-2-9 1 3 5 ~ 0  i . i ~ i o - ~  O D *  -- ’35Xa 2.9~1.0‘~  “Rb -- ’ ’ ~ e  1.2~10’ “Rh not  detoctabj 

TA- 3- 3 5 FE- I 7.3~10”  4 
- I  

‘3.6~10‘ .73 

1.1x10- ’ 1.16 
-- -- 

8.1~10”  FE-2 

FE- 3 

TA- 3 - 6G FE-8 2.6~10’” 

FE-9 1 .6~10”’  

FE-10 4 . 5 ~ 1 0 ‘ ~ ~  ’ .  

FE-13,14,15 1 .3~10”  ’ 
FE-24 6. &?x’lO‘’ 

FE-26,27 2 .3~10”  ’ 

8.46 

a .  82 
~~ ~- 

1.10 . 
6.24 

2.10 

.60 

TA-3-102 (NO I%// 
Main Stack) 8.2~10“ ” 3.0~10” ’ 1.60 

1.4:t10-’ 3.5~10”~ TI\-3-141 FE-6 

FE-9 

FE- 10 

1.7xkQ- 1 3 

1.1~10-l 

9.6~10” 

1.04 

1.17 

’ .07 Ti- 35-2 FE-2 

1%- 3 

FE-6 

FE-7 

‘FELB . 

. 7 . 2 ~ 1 0 - l ~  

5 .0~10”  1 .7~10”  
~- 

5.14 

3 .3~10”  

3.2x10- “ 

.16 

. 1 2  

.01 
- .  

3.2~10”  

TA-41 FE-17 2. GxlO” 7.8~10~’ ’. 80 . .  . 

.31 

zero 



.. . .. - 
I .  

POXT ON STACK DISCHARGE (Cont’d) - 2 -  

HIGHEST in U C i / c c  - AVEPAGE U C i / c c  

ALPHA BETA ALPHA BETA - - 
TA- 50- 1 FE-1,  1.2~10‘~ . - .3.8~10-~ 

FE-3 ’ 7.2~10” 2.0~10- 

FE-2 , 1.2~10‘~~ 4.3~10-’ 

AVERAGE U C i / c c  

. Alpha Beta 

6.8~10” 5.0~10“ I TA-’48-1 FE-11 

: 1 stack ,FE-12 

FE-13 

1 stack FE- 15 5.2x10-’ 3.0~10” 
FE-16 

FE- 3 7 

1 stack FE-38 1 . 1 ~ 1 0 ’ ~ ~  . 3.1~10“~ 
FE-39 

FE-40 

1 . 0 ~ 1 0 - ~ ~  FE-45 (?I11 5 ,  2x10-1 s 
FE-46 (H2) I Alpha Wing Stack 

FE-51). 9.9~10“ 3. lxlO-‘ 

Alpha 

TA-43-1 FS-15 . . 1.7~10” 

FE- 24 1.4~10’ I t  I t  I t  

Orig. - File 
XC: - Dt?an n. MavPr J 

HIGHEST i n  p C i / c c  - 
Alpha Bc ta 

TOTAL VCi DISCliARGEb 

BETA - ALPHA 

. 3 0  .97 

.66 2.31 

.03 .09 

TOTAL U C i  DISCHARGED 

AI-pha Beta 

1.4~10”. ‘a 1. Oxlo-’ I .41 3.00 

1.5~10” 1.4X10” 

Alpha 

3.5~10” 

4.5~10” 

hl 

J E  

J 

2.69 1.55 

I 

cu 
fi 

2 1 2 

’ 7.4~10’~ 52.94 

.29 5.85 

.03 9.7~10’~ 

Alpha - 
.. . 

.08  



MONTHLY REPORT ON. STACK DISCHARGE: ' 

. .  .. ' 

FOR MONTH OF October ' 

FOR YEAR OF 1972 

HIGHEST in pCi/cc 

L35Xe 3.6~10" ''Rb -- 'Ar 5.4~10-~ ' 'xt3 2.9~10'~ I, 1Ar 
'5Xe 

. -  
35Xe 1.3~10'~ a e% -- , 

L 

FE- 1. ' ' 1.21 

2.47 
L 

TA-3-35 
; ,  

1.7~10" ' FE-2 

"FE-~' 

. .  

-- 
15.41 

12.99 ' .  

-.- 
4.GxlO' ' 
2.3~10"~ 

I 

TA- 3 - 6 6 FE- 8 

5.3~10" 

8.4~10" ' c 
1.63 

4.97 
; 

1.88 6.0~10" 
1.6~10' ' 1.83 

TA- 3- 10 2 
6.6~10" 7.3~10" ' 1.34 

.26 

.25 

1.4~10" 

.. 1.1x10" 

2.3~10~' 

TA-3-141 FE-6 ' 
1 

FE-9 I 

FE-10 

FE-2 ' 

' FE-3 
FE-6. 

FE-7 , 

FE-8 . 

~ ~ ~~ ~ ~~ 

4.3~10' ' 
' 4.7~10"~ 

, 4.1~10-l~ , 

. ~ . o x ~ o - ~ ~  ' 

' 3.9~10"~ . .  

5.5~10"~' 

. . 1..4~10-1.3 . " 

9.0~10" 
9. oxlo-l 

i.77 

.? i.5~10"~ Ti-3 5 - 2 ' .30 

a 12 

.ll 

.10 

. . . .  

2.3~10"~ 

9. ixio-1 

.09 

TA- 4 1 

TA-46-16 
II 

2;93 ' ' . . , . . .  , . . .  FE-17: 
~ -~ ~- 

.32 

.53 
. Zero 
Zero 

. . . .  4.5~10"~ ' TC I (No FE#) 
II . 

FE-36 

FE-37 : 

TC IV 5 .6~10"  
Rm 168- , 

TA-46 -3 1 

TA-4 6-31 
- 

' Zero Rn 103 . ' Zero 

' I  



. .  . . ' .  
. .  MCNTHLY REPORT ON STACK DISCHARGE (Cont!d) , - 2 -  , .  . .  . .  I 

. .  

HIGHEST in UCi/cc . TOTAL VCi DISCHARGED . .  . .  ' 
ALPHA ' BETA 

. 1.18 2.10 

. 2.36 5.25 

- 
AVERAGE UCi/cc ' LOCATION 

. I  -. - - . .  
ALPHA ' BETA ALPHA , . , BETA 

FE-1, 4.5~10'" ' '  * ' 7,.9~10'14 : -  ' 9.9~10' '~  ' ' l . l x l O o 1 3  . ' .  , : TA-50-1 
FE-2 4.2x10-' 9.4~10" 

FE- 3 3.2x10" 9.6~10" .15 .45 

AVERAGE 'pCi/cc TOTAL l lC i  DISCHARGED 

, ' Alpha Beta - .  

. I  . .  
' Alpha ' Beta. . 

' '# 

. .  . .  Alpha 

l.lx.10" I FE-11 

FE-12 

FE-13 

Beta 

TA-48-1 

1 stack 

I 

' .68 '. 6.'68 
I '  

. .  
, .  

1.8~10" 1.5~10"' ' h.3~10"~ I'E- 15 

FEi 3 7 

FE-39 

FE-40 

FE-45 (#l! 2,0~10-13 

FE-46 (#2) 

FE-51) 1.6~10'  ' 

3 . 6 ~ 1 0 " ~  

. '1 

1 stack 22.'60 ' 186.09 

I ' 
1 . 1 ~ 1 0 ' ~  7 . 5 ~ 1 0 ' ~  

. :  . .  . .  

1 stock 1.1~10- 4 

. .  

2.2x1o-l2 Alpha Wing Stack ' 
11.32 120.03 

' 5 . 2 ~ 1 0 ' ~  1 . 8 ~ 1 0 ' ~  5.8~10" 
, .  
' 6.1~10" 9. SxlO-? . .  

Alpha '. Alpha Alpha " . .  
. .. 

, TA-43-1 FS-15 . .  3.9~30" ' . I  7 . 4 ~ 1 0 " ~  
. ... , 

' .18 I . 
t,,. '. . " FE-24 , 2.7~10" 9.1x10''4 ' 

.. , , 
:: 



MONTHLY =PORT ,ON STACK DISCHARGE : 
FOR MONTlI OF November ' 

FOR YET'iR OF 1972 

TOTAL lici DISCHARGED -- 
4"Ar 3.84~10 ',, I3'Xe 9.59klb7 

l 5xe 1 .14r. 1.0 7 e o R b  -. 7 1 x 1 0 ~  

HIGHEST i n  lJCi/cc 
ArT. J . x ~ O - ~  ' 3Xc 2. 4X10'4 

AVERAGE p C i / C C  ' Ar 3.9~10'~ 3Xc 7. GxlO" 
LOCATXON 

TA-2-9 
. ' 'Xe 3. OxIO-' e 'RBJ. 0x10" 

2. G X ~ O - ~  

1.3~10" 
- 

5.2x1.0- ' . 5 2  I 

.97 
TA- 3- 3 5 FE- 1 

PE- 2 6.8~10-' 
- FE- 3 

3.0~10" 9.73 

10.51 

1.54 

5.18 

FE-8 

FEW9 . 

FE-10 

F E - 1 3 , 1 4 , 1 5  

FE- 2 4 

TA-3-66 
1.9x10- ' 
6.2~10" 2.6~10'~ 

3.0~10" 1.1~10- 
~2.0X10"2 

1.4x10" 

1.91 ' 

1.8~10"~ .46 FE-26 , 27 

TA-3-102 

TA- 3 - 141 

(No FE# 
Main Stack) 5.9~10" 6.8~10" 11.61 

.67 

.75 
3.7~10-' 1 . 0 ~ 1 0 - ~ ~  FE- G 

FE-9 

FE- 10 

3.3~10" .- 
3.7~10" 1.17 

Ti-3 5 - 2 FE-2 

PE- 3 

FE-6 

.07 

.36 
- c I  3.5x10- 

1.9~10" ' 

3.6~10" 

.07 

9.6~10" ' 

FE-7 . 
FE-8 . . - -  

. 1.2~10-'~ 
,-AAxlo- ' 

4 . 1 ~ 1 0 ' ~  

4.1~10"~ . . . . . . * -13. . . . 
FE- 1'7 
FE-11 Ihn 
(No FE#) 

!I II 

' TA-43; 
. TA-46-1 
TA-46-16 

I TA-46-31 

TA-4 6- 3 1 

11 

8 
TC I 
TC IV 

6.8~10" 
1. 7x10-1 ".- 

.____ ._._._ ... 1 ..7G ,. ..... . . . 
X c! ko 

1Z ..1.,.9x lo.-- 
Zero FE-36 Rm 168 

FE-37 l?m 103 Zero Zero Zero 
>- 



- FOR MGNTII OF November 

FE-12 

%* ri h u b & . &  '.#GlLI L!;.l;L:,; 
AONTHLY REPORT ON STACK DISCHARGE (Cont d) - 2 -  

4.9x10-" ' 2.9~10-l~ . 1.5~10"~.- 5.0~10"~ . 

FE-38 

FE-40 

FOR YEAR OF ' ' 197,2 

TOTAL pCi DISCHARGED d .  I 

ALPKA BETA -.- 

.22 . a3 

.02 .05 

. 4 4  1.63 I 

HIGHEST i n  uCi/cc - AVERAGE v C i / c c  LOCATION 

ALPHA BETA ALPHA BETA - 
FE-1 8.6~10" . * . .3:2x10" .. - 2.3~10"~ 7.5x1.0" . 

FE- 2 ' 8.1~10"~ .3.0~10" * 2.3~10" 5.0~10" 

FE-3 . 3. 6x10-1 1.1~10-l~ 7.2~10" 2.5~10" - 

' TA-50-1 

TOTAL pCi DISCHARGED 

Alpha Beta , 
. .  TA-'4 8- 1 

1 stack .29 1.99 

FE-15 2 . 4 ~ 1 0 "  8.3~10" 6.2~10" 4.4~10" ' 1.72 541.91 1 stack 

j 
.05 .99 1 stack 

-29 4.26 Upha Wing Stack 

.... 
Alpha - ''Alpha , - Alp& 

FS-15 , 1.5~10'~ 5.9~10" TA- 43- 1 . .  . 
, .07 

L 

2.7~10'~ , 
FE-24 I t  

Orig. - Pile 
xc - Dean M.SeVer~' 
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C. \. .I .~-....---.,.-.**-.' 1'. .7r 2, 
I -  , . 

' NONTIILY REPORT ON STACK DISCHARGE (COJ ' d) - 2 -  

FE-38 

FE-40 

LOCATION AVERAGE p C i / c c  HIGIIEST in pCi/cc 

ALPHA BETA ALPHA BETA ' 

1.2x10" . 2.1~3.0-l~ . . -  . ~.IxI.O-'~ 3.7~10-l~ 
- - 

TOTAL ) . I d .  DISCIlARGED - 
ALPHA n r m  

.31. ' .56 

.5a 1 . 1 3  

.06 .03 ' 

7 q p ,  Fr 

TI+ 5 0- 1 

AVERAGE )JCi / cc  HIGHEST in 1JCi/cc TOTAL l lCi  DISCFIARGED 

- - .  Alpha Rcta Alpha Ecta -- Alpha Beta 

TA-4 8- 1 

1 stack 1.8~10" ' 3.0~10 -15 

1.3~10-l~ 1. 4x10-1 - 1 stack 

1 stack 

Alpha Wing Stack 

0.69 70.44 
2 W f ~  FP 

1 

I 
3.8~10- 0. la 

7 3 5 u  FP 
5.6~10-1 ' 8.4~10~' 

4.7~10-' 7.1xlO-' 

3.7~10" Zero 

0.08 . 2.67 
'Vk w 

FE-51) ' Zero Zero 3 &lo" 
' 'qfa F p .  

Alpha 

.03 

Alpha ' 

FS-15 6. 8x10-1 ' 
FEy24 1. lx lo- l  

Alpha 

2.1~10-~ TA- 4 3- 1 

II 3.7~10" 

- Orig. : D e a n  D. Meyer, H-1 J 
Xc : File 
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. 
ma Mom OF JANUARY 

FOR YEAR OF 1972 ' 

InmSLir EEEORT OE STACK DISCHARGE: 

\ 

TOTAL uCj DISCXARGED AVERAGE $3,/d 

6.6 x 1.7 X 105.2 

4.5 1 0 . ~ 5  . 1 .4  

1.8 x 1.15 7.7 1 0 - l ~  mi- 146, DP West 

3.7 x 3-Il r In 96.5 -12 

1.8 x 10.~3 0.10 

4.r? 2.2 10-l3 

?\, -15 BuUdZng I ,  DP West (1Qorth)F.P. 401 

A 155, I1p East 2.7 10- l~  

9.0 x 10 3.6 x 0.001 

5.4 

4.5' 10 - l~  

No Run 



. , .  
! 

. 1  

. ' LOCATION 
I TOTAL . i d 3  DISCKARGED 

Building 12, DP West 

150, DP Wos't 

146, iP West 

-15 '. c.12 - 1.5 1.1 . 5 x 10 Building 

-14 ' 6.7 x 3.3 . 
Du21.ding 3, DP West 
bhin Stack 

' q . 1  - L .  

Dullding  3 ,  DP Went 
Incincratop Stack 9.5 .x, 

Building 

Building 

Bul lding 

i 
13ui ld in~  
(Iipdioac t iva ~ n s  1 'NO RUN , -  

I r '  

' 0.037' 
BULLDIMG 257 
OIL BUN 1313 STACK ( 74 houro) 

' 
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FOR YEA? OF 1972 

TCTAI. pci DISCHA?GEC 

3.1 x 10- 13  

, 5.3 -- 
6.7 x 3.7 x lo-= 197.22 

2.7 10-l-3 3.5 I 1 8 3  

8.6 x lo-1k 
6.3  x 9.0 x 10-15 

-14 7.2 x 1.0 -I)+ 5 .  L! x 1.0 

-15 14.5 x 10 

0.010 
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,EDCATION 

BUILDiNG 12, DP ItEST 

BUILDING 150, DP IfEST 
- 

BUILDING 1116, DP VEST 

BUILDTNG 3, DP VEST 
NAD'? STACK 

BUILD'JIJG 3, DP ImST 
INCIHiRATOR STACK 

1.8 x 

, l..!j x 

3VILDDIG 4, DP WEST (SOVTII) U-235 6.6 10-l3 

UUILDIBG 4, DP WEST (iyoxm) F.P. 1101 i.3 x 10-l~ 

BtiILDlNG 4, DP WEST (NORTH) ALPHA .bo1 5.9 ,x 

DUII1DING 155, Dp EAST 4.9 10-l~ 

(239-PJ) A2 x 1.9 

( IUDIOACTIVE GAS) NO m 

-1.5 
BUILDIKC 5, FhOM 513, DP WEST 

BUILDU.!G 5 ,  RO!Xf 513, D? WFST 

BIJILDING 257 
O I L  DUR.NB1 STNX -13 3.1 x 1.0 

I~lLV/l m 
xc : Vfll ian I!araiimn, Ci4l3-11 

Robert Mit chcl.1, 11- 5 
Alfred hiiarocc, OIB-O 
Eldon Christcnson, C:rlD-11 
John Farr, CNB-3 
Joe Vddez, If-7, Bldg. 257 
D!? !.!est f i l e  

TOTAL !Ci DISCIIARGED 

61 -67 

0.60 

-13 , 5 - 9  Y 10 

3.6 10-1~ 

3.0 10-~3 3.1.6 

31.69 
-12 

I 
Ir.3 x 10 

-13 ' 7.1 x 10 

2.1 x 10-l2 . 

1.3 

9.0 10-~5 
9.5; x 1.0 -14 

0. ?? 

1.5.59 

0.003 - 
0.002 

3. .02 

NO RUN NO RUN 

10 -1 3 
I 0,1.7 

Section Leader, DP Sites 



, v  I . ' I  1 . 0 % '  .'A. I.. . . 

1.2  x 10-12 

-14 
9.5 x 1x) 1.09 

2.0 x 10 '. -13 
l.01 , 

. .  -12 , 

1.9 x 10 24,311 

I /'" BUILDDIG h ,  DP WEST (SOUTH) U-235 6.2 10-l3 . 1 2  x 14.77 
. .  

0.003 - -14 

14 
1.4 x 1.0 

' 1.4. x 10- 

-14 l3UILDING 4,  DP \LEST (NORmi) -c- F.P.' 1\01 

pi $UILDING 4, DP IdEST (NORTH) ALPHA .401 

1.4 x 1.0 

4.1 x 

! c." 
0.001 

p* ?.'Y 

5.0 x' 1 0 - l ~  1.02 -13 '1.3 x 10 - 
. . 1.4 x 

J BUILDJIJG 5, ROO!d 513, DP IEST 
( MDIOACTIVE GAS) 

I 7 7  

(uaF h" BUILDING 257 
OIL l3URNiZil STACK. 

V 

1 

I?L\//lm 
xc:  William Naraman, CMI3-11 ' 

Alfred Dunrose, CIbD-8 
E:ldon Clirictenoon, CMB-11 
John Farr, C!!f5-3 
Joe Vdldez, €1-7, Bldg. 257 
nr I J P E ~ .  ~ ~ 3 . c  

2obe1-t M!.t chcll , IT- 5 

. No Run 

- No Run 

No Run 

No Run No Rum' 

Section Lender, D? S i t e s  



b' DUILDIKG 

- 3% 1.G x 10 

-14 . 

-14 
1-11 y 10 0 :99 

R.6 10 1.09 

3.6 x ?? .07 

6.4 x 0.26 

13 5.0 x 10- 5.62 

-111 ' 239Pu ' Ir.5 x 10 1.4 X 10 0,005 -15 

-14 . 13 

1' EUILDEJG # 5 SPXCIAL RECOVERY STACK 

0.01 '" ROO14 h01. STACK EXIUUST ALPHA 3.6 x 10 1.2 x 10- 

BXCLDII!G 257 OIL IIm'TER STACK NO RUT1 

146 -14 
302 x 10 

0.01. 

0 . 5 5  

2.011 

' Section Leafier, DP Sites 
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P k  ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

-\ . LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 

TO : Dean Meyer, Group Leader, H-1 DATE: January 3 9 7 3  

FROM 

I i . : ~  n 
s-7 ~[~ 

Obw-) 
_. -L- 

e n 3 s g  
: Allen Valentine, Leader, CMR BLDG. Monitoring Siction,'m'l 

Find semi'annual and annual CMR BLDG. airborne effluent 
summaries for 1972 attached along with completed AEC forms 
789A and 789B. 

Please contact me if you have 
information. 

questions or need more 

Allen Valentine 

i 
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1 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO5 AUMOS. NEW MEXICO 

OFFICE %IEMORANDUM 
: 3-Division Group Leaders 

I 

FROM : T. L. S h i m ,  H.D., Iieal'ih Division Legder 

SUBJECT : 3-8 

I 

SYMBOL : H 

DATE: Decezuber 1, 1950 

I 

This is to announce with somewhat mixed enotions -Lh2-L 5-3ivision will give 
birth to a new Group,. H-8, witinin the next Tew days: Payne Harris will 
be $ne Group Lederr with ; F I r y  J0rck.n as his ,Alternate.. : Frm this you 
can readily see that, the interests of the Gr&p. will 'be concerned 
exclusively with problems related to Bests ih :Nevada.- 
L!he new..Grwp CoeS *I;dtr-b+ve a name yet is we still-" 40 ndt even know whzb 
its sex will be, ..nor is :here.any agreezlent yet as t o  :the. personnel tht 
will be involved other' than Peyze an& Fmry.-: -.:i.iithout- kuesiion the Group 
will be small  to stkt off, consisting only 02 those who will be occupied 
w i t h  this work essentially on'a xWl-ti& basis. 
will for some time be necessary for them to borrow the services 02 people 
in other'Graups on a part-time basis. 
that you extend:'&e right band of fellowship and that the collaboration 
which already exists between.the seven Groups should be extended to the 

- . new one. : No transfers of personnel will be made until aTter the situation 
has been discussed with'the Group Leaders involved. 

. .  . .. 
. .__ . 1 .  

._ 
,-i - .  . 
: 5 .. .__ ;. . 

. 
On t'ne other hand it 

This neno is.writtea to request 

I 

'- T.. L; Ship&, M.D., 
. , Eealth.Division Leader . .  . . .  

cc: P .  Harris 
E. Jordan 
B. Weber 

\ 



OrighkL Group, January 1, 1961 
-' __ ... _ _  me 5,. 1967 

., 

7 Revrewed/La b m  

P u b v 3 7 :  7 

J or dan 8/ 62 P. Harris,  H-4, 

H. Jordan, H-5, 8/62 > Lee 8/65 7 Dummer 

P. Lee, H-6 F. Sanders (9/63) 8/  1 /70 

9/63 Point withheld by T. L. Shipman 
until 9/65 H. Ide, H-5, - Smale (1/66) 

F. Worman, H-4 

E. Ballinger, H-4 1 /63 7 Boasso -7 12/64 Stocum (1/67) 9/ 1 /70 

J .  Meadows, CMR-1, - Ahlquist (6/65) 

R.  Henderson, New hire (by P. Harris before he left) (9/62) 

C. Cuntz, H-5 8/4/69 

F. Montoya, ~ - 4  7/1/70 (transf.to H-DO) 

W .  Schweitzer, New (rehire by lab) 

D. Yaeger, New, 

T. Williams, H-4, ,-> Shreffler, 7/2$/63 De Mouth, 1/26/70 Parker, 

M. Cox, No point, Westinghouse, -7 0. W. Larson, Military Staff Member 

> 
.5 point withheld/RIF 

7 Fultyn 9/63 
I .  

7/66 
> 

L. Slagle, NTS 

Note: 1. Original group under Payne Harris - members by transfer or  new hires. 

. 12  ceiling points. (Did not include A 2. June 30, 1964, Group 
H. Ide's C.P.) 

3. 

4. 

5. 

July 1, 1964, Non-exempt count 1 /2  c.p. a s  of this date. . 

October 1964, Military Staff Members do not require ceiling points. 

Merger of Groups H-6 and H-8 (H-8, Environmental and Field Studies Group) 
February 8, 197 1. 

I 

-1 - 



Date Action Personnel Ceiling Points 

12/12/60  P. Harris request to P. Harris, G.L. 
Dr. T. Shipman H. Jordan, A. G. L. 

T. Williams 

F. Worman 
H. Ide 
P. Lee 
F. Montoya 
C. Cuntz 
E. Ballinger (Mil) 
1 Meteorologist 
3 Technicians . 

2 Inst. re pa^ men 
1 Radiochemist 

12/22/60 T. L. Shipman recomrnenda- P. Harris 
tions to N. E. Bradbury H. Jordan 

T. Williams 
F. Worman 
F. Montoya 
E. Ballinger (Mil) 
H. Ide 
C. Cuntz 
P. Lee - 
3 Technicians 
2 Inst. Repair men 
1 Radiochemist 
1 Meteorologist (from H-6) 
1 Elect. Technician (from P-1) 
1 Engineer (from J-6) 

Note: Military Staff Member requires a ceiling point. 

-2- 

I 
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-1 - 
INITIAL GROUP 

Date Action Per s onnel Ceiling Points 

111 161 Initial Group P. Harris, G. L. 9 
H. Jordan, A. G. L. 
T. W i l l i a m s  

3/1/61 Add W. Schweitzer (hourly) 

5/ 23 161 Add D. Yaeger (hourly) 

. 1/1/62 Add J.  Meadows (SM) 

711 162 Add AM. Cox, (Industrial SM, no point) 

Harr i s  leaves, Change GL H. Jordan, G. L. 
P. Lee, A.G.L. 
T. Williams 

H. Ide 
F. Worman .~ 
E. Ballinger-' 
J .  Meadows 
M. Cox 

c. Cuntz 
F. Montoya 
W. Schweitzer 
D. Yaeger 

811 162 

. 9/16/62 Add Henderson (SM) 

1/4/63 Ballinger leaves 

8/16/63 D. Yaeger leaves 

8/2/63 M. Cox leaves (no point) 

H. Ide 
F. Worman 
P. Lee .l. 

E. BallingerSr 

c. Cuntz 
F. Montoya 

10 

11 

1 2 .  

12 

11:. 

I 

12 

11 

10 

10 

* 
Military Staff Member required a ceiling point at this t h e .  

I 

-1  - 
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Date Action Personnel Ceiling Points 

911 163 Add Sanders (SM-NTS) H. Jordan 
P. Lee 
T. Williams 

H. Ide 
F. Worman 
J .  Meadows 
R. Henderson 
F. Sanders 

9/2/63 Ide leaves 

913 0 163 Add R. Fultyn (SM) 

4/1/64 J. Meadows leaves 

C. Cuntz 
IF. Montoya 
W. Schweitzer 

11 

I 

L O  

11 

1 0  

Note: June 30, 1964, Group is authorized 12 ceiling points. As of July 1, 1964, 
We a r e  then authorized non-exempt employees a re  1 / 2  point instead of 1. 

10 ceiling points. 

As of October 1964 Military Staff Members no longer required a ceiling point 
(This came from Personnel - the Supervisors' Manual, since revised) 

12/31 164 Add Boasso (SM) 9 

5/28/65 Add Lar son (Military, no point) 9 

611 165 Add Ahlquist (SM) 10 

.8/13/65 P. Leeleaves 

81231'65 Add Dummer (SM) H. Jordan G.L. 
J .  Dummer A. G. L. 
T. Williams 

' Worman 
Henderson 
Sanders 
Fultyn 
Boasso 
Ahlquis t 
Lar son 

Cuntz 
Montoya 
S chw e it zer 

9 

10 

-2  - 



Date Action Personnel Ceiling Points 

911 165 Add Slagle (SM), Ceiling 11 
point authorized for NTS 

1/17/66 Add Smale (SiM) 12 
I 

H. Jordan 
3. Dummer 
T. W i l l i a m s  

F. Worman 
R. Henderson 
F. Sanders 
R. Fultyn 
C. Boasso 
J.  Ahlquist 
R. Smale 
0. Larson (Mil) 
L. Slagle 

C. Cuntz 
F. Montoya 
W .  Schweitzer 

3/25/66 Boasso leaves 

7/1/66 T. Wil l iams  leaves 

7/18/66 L. Shreffler replaces W i l l i a m s  

1 /10/67 Add W. Stocum (SM) 

5/12/67 L. Slagle leaves H. Jordan 
J .  Dummer 
L. Shreffler 

F. Worman 
R. Henderson 
F. Sanders (NRDS) 
R. Fultyn 
J. Ahlquist 
R. Smale 
W.  Stocum 
0. Larson (Mil) 

c. Cuntz 
F. Montoya 
W. Schweitzer 

11 

10-112 

11 

12 

11 

-3  - 
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Publicly Releasable 

I 

Date Action Personnel Ceiline Points 

7 / 3 / 6 7  R. B. Buchanan replaces 
Slagle 

711 9 / 6 7  Add R. Elaine Demouth 
to replace Shreffler 

7/21 167 L . Shr effler terminates 

611 3167-  
911 5 / 6 7  

6112167- 
9 / 1 3 / 6 7  

6 / 1 3  168- 
8130168 

615168- 
9 / 9 / 6 8  

6 / 1 1  169- 
8 / 2 9 / 6 9  

6117169- 
9 / 2 / 6 9  

411 1 6 8 .  

4/11 168 

8 / 4 / 6 9  

Shirley Mikulich 

Edward J. Sattizahn 

Gloria L. Velasco 

Edward J .  Sattizahn 

Lani R .  Schuster 

Marvin I. Goldberg 

F. Worman transferred 
to H-DO 

0. Larson (Military) 
transferred to Wash. D. C. 

C. Cuntz transfers 
to PUB-2 

12 

12 

H. Jordan 12 
J.  Dummer 
E. Demouth 

F. Worman 
R. Henderson 
F. Sanders (NRDS) 
R. Ntyn  
J. Ahlquist! 
R. Smale 
W .  Stocum 
0. Larson (Mil) 
R. Buchanan 

c. Cuntz 
F. Montoya 
W. Schweitzer 

I 

(Summer Student) 
(Clerk- Typist) 

(Summer Student) 
(Grad. Math.Major) 

(Summer Student) 
(Clerk- Typist) 

(Summer Student) 
(Grad. Math. Major) 

(Summer Student) 
(Clerk- Typist) 

(Summer Research Assistant) 
(Grad. Math Major) 

I 11 

no change 
in c.p. 

10.50 

-4- 



Date 

1/26/70 

. 6/2/70 - 
8/21/70 

613170- 
8/3/70 

7/1/70 

81 1/70 

9/ 1/70 

9/28/70 

10/15/70 

ReviewedlLa b Counsel 

Action P e r s onne 1 'Geiling Points 

Add Ruth N. Parker 
to replace E. Demouth 

Y olanda Lucille Lopez (Summer Student) 
( Clerk- typis t) 

10.50 

Linda Louise Hausrath (Summer Student) 
(Grad Student) 

I 

E. Frank Montoya 
transferred to H-DO 10.00 . 

Fred Sanders terminated 
(went to Pan Am) 

W m .  Stocum transferred 
to H-5 

E. Frank Montoya 
transferred from H-DO to H-8 

Joseph E. Herceg SM 

H. Jordan 
J .  Dummer 
R.  Parker 
R.  Henderson 
R.  Fultyn 
J .  Ahlquist 
R. Smale 
R.  Buchanan 
J .  Herceg 

F. Montoya 
W. Schweitzer 

I 
9.00 

8.00 

8.50 

9.5 

9 .5  Weapon 
C . P .  

-5- 
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Reviewed/La b Counsd 
Publicly Relgasable 

Date Action Personnel Ceiling Points -- 
1/31/71 George Voelz, H-DO announced merger of Groups H-6 and H-8. 

New Group to retain designation of H-8. 
was authorized the following personnel limits: 

At that t&e Group H-8 

I 

H-8 Tech 
Weapon C.P. 
Rover C.P.  

8. 
2. 

10. Total 

H - 8 Environmental 
Overhead Full TimeIRuivalents 7. 

I 
2 /8 /7  1 Personnel Assignments 

H-8-T C . P .  

1. 
I. 
0.5 
1. 
1. 
1. 
1. 
1. 
1. 
0 .5  
0 . 5  

- 

- 

FTE - H- 8-Envir'on 

H. Jordan 
J .  Dummer 
R. Parker  
J . Ahlquist 
R.  Fultyn 
R.  Henderson 
J .  Herceg 
R.  Smale 
R. Buchanan 
F. Montoya . 

W .  Schweitzer 

W .  
E. 
J .  
w a 

P. 
F. 
R. 
P. - 

Kennedy SM 
Trujillo ASC 
Aeby 'SM 
Purtymun SM 
Trujillo SM 
Craven AS C (ca sual) 
Jennings ASC 
Romero SCP 

- . .  - .  - - .  -. - .. .. -,-... ~- - ._  

1. 
1 
1. 
1. 
1. 
0 . 0  
1. 
1. 
- 
7. ' 

9.5  

6/1/71- Mary L. Johnson (Summer Grad 
8/31/7 1 

Student) none 

6/8/71 - Frank Valdez 
9/5/71 

(Summer Student) none 

6/8/71- Joe Salazar 
9/12/7 1 

(Summer Student) none 

10. H-8-T 6/14/71 James W .  Owens (H-8-Tech) 0 . 5  C.P. 
I 
I 7 FTE 

I 

-6 - 



I 
Date Action Personnel Ceiling Points 

6/30/71 

6/30/71 

7/1/71 

1/1/72 

1/31/72 

3/7/72 

3/31/72 

4/ 10/72 

3/31/72 

5 / 3 / 7 2  

6/23/ 72 

6/30/72 

I 
As the result  of the Laboratory Reduction in Force, Group 
H-8 lost the authorization for 2 Rover C.P. George Voelz 
adjusted the H-8 Environment authorization to permit 8 FTE. 

6 .  FTE W m .  R. Kennedy ( R W  
I 

Personnel Assignments 
I 

H-8-Environ (8 FTE) FTE - H-8-T (8 WeaponCP) C . P .  

J .  Dummer 1. H. Jordan. 
A. J .  Ahlquist 1. J .  Aeby. 
R.  Fultyn 1. J .  Herceg . 
R. Henderson 1. W . Purtymun- 
R . 'Smale. 1. P. Trujillo - 
R. Buchanan (NTS) 1. R. Jennings- 
R.  Parker 0 .5  P. Romero- 
F. Montoya 0 . 5  E. Trujillo - 
J .  Owens 0 . 5  F. Craven (casual) 
W. Schweitzer 

- 

- 
0 . 5  

Total C. P. 8.0 
- 

Total FTE 8 

George Voelz authorized additional personnel: 

1 C . P .  H- 8- Tech 
1 FTE H - 8 -Envir omen ta l  

LaMar .Johnson transferred 
from H- 1 (H- 8-Other) 

I 

Add Johnny R. Harper (H-8-T) 

Pat Trujillo transfers to H-5 (H-8-Other) 

9 FTE 
9 CP 
8 FTE 

I 

I 

Add Elaine DeMouth to 
replace Ruth Parker  

Add Thomas E. Hakonson (Postdoctoral) (H-8-Other) 

Add Stewart M. Lombard (H-8-Other) 9 FTE 
Dr. Voelz authorized total ceiling for H-8 Other from 9-11 

Rahh  Jennines terminated (H-8-Other) Q UTF 

I 

I 
I 
I 

I 



7/1/72 L. Johnson on H-8-T on DBER 189. 

8/9/72 E. Trujillo in H-8-T on DBER 189. 

8/28/72 K. Bostick on H-8-T on DBER 189. 

. Employee Census as of December 31, 1972 
Detail for Program Assignment 

I ' I  W eapons 

Personnel 

H-8-T DBER Project (F651) 
( SM1J. Nyhan; E. Trujillo, K. Bostick (Gr)  

H-8-T - 03 (Weapons) 
- SM: J. Ahlquist, R. Buchanan, J. Dummer 
R. Fultyn, J. Harper, R. Henderson, R. Smale; 

- - GR: DeMouth, Montoya, Owens, Schweitzer 

H-8-Other (Env. ) 
- SM: J. Aeby, S. Barr, R. Garde, J. Herceg, 
L. Johnson, H. Jordan, S. Lombard, 
R. Peters, W. Purtymun; - GR: Balog, Goode, Craven (Casual) 

1/4,5/73 Nancy Elliott and Randall Hanson 
(Co-op's) added; no effect on ceiling. 

1/3/73 J. Ahlquist on 2-year LOA; H-8-T 
down 1. 1'  2 i 4 )  I I 

"Environ. l r  

H- 8-Other 

I 
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I OS ALAMOS SCIENTIFIC LABORATORY Lab Coun 
UNlVEilSlTY Of CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87511 ~ L ? a s a b l f J @ ~  

OFFICE MEMORANDUM 
TO :Dis t r ibu t ion  DATE: Pebrua-y 3., 1931 

I 

FROM :George L. Voelz, M.D., Health Division Leader 

SUaJECT: REORGANIZATION OF H-6 AND H-8 

SYMBOL :H 

Insofar  a s  work group is  concerned, t h e  following people 
w i l l  be t ransfer red  from H-6 t o  H-8, e f f e c t i v e  February 8 ,  
1971. For the  remainder of t he  f i s c a l  year there  w i l l  be 
no change i n  the  cost  group. 

Jack W. Aeby - SM 
William R. Kennedy - SI4 
William D. Purtymun - SM 
P a t r i c i o  E. T r u j i l l o ,  Jr - SM 
Pablo 0. Romero - SCP 
Frank R. Craven - ASC (Casual) 
Ralph V.  Jennings - ASC 
El iza  T r u j i l l o  - ASC 

n - 
I ,George L. Voelh, M.D. k Health Division Leader 

n j t  

Distr ibut ion:  
Payrol l  
Personnel .  
t.J SD 
H-8 

.. .._. . - 
i . .  . _ _  _ _  . -  . 

, . . . ... . . . . _. . _ _  
- _ . _  . . .  



L C  Ezsective FeSruary 8 ,  1971,  s eve ra l  c3arrses w i l l  5s mz.di withir .  
tks i z t e r n z l  o r g a n i z a t i m  of Eealt:? Divis i sz .  

.Tack Esaly,  =-l s t a g ?  r.embez, w i l l  3e reassiC;md t o  a "sw 
s o s i t i o n  of Rzdiolsgical I iealth Advisor within ~fie ,--salt:? 3 i v i s i o z  
O f Z i c e .  21s  r e s p m s i b i l i t y  is t o  advise ths Xezl t5  3 i v i s i s n  
LeaZer c)n catters GZ s?ec ia l  rcCia logica l  n e a l t h  ?roblens, 
nzkiafial regulz t lons  axd s t m d a r d s ,  and t echn ica l  eval-catigzs sf 
r zd ia log icz l  problexs puxsumt  i o  es tabl iskincj  LkSL Fol i c i e s .  
E2 w i l l  be on the DivisioD Office s ta f f  t~ pzwi6.e c snsc l t zc i sn  
ad advice t o  the H s a l t h  Division Grocgs on r z d h l c g i c a l  k s a l t h  
problezs 2 2  t~ coorzinate ilealtb Divisior. assisnnents izvs~vir , ,g  
' sevezal  grs ips  or Divisions,  such as enviraRsenta1 stetexonts .  

7 -  

. . -- 
-7 - 

1- 

. .  

n- Ine p r e s 2 ~ t  B-b (EnvirD?,r.ental S t u Z i e s )  arid E-8 ( F i e l d  S t x c i e s )  
Groups w i l l  coiabine i o  E a r n  a zew group, E-8, Znvirsnzsr&tal azd . 

for rsdiQIQgica1 surve i l lance  sf' LASL test a c t i v i t i e s  and LASL 
plant  envi rsns  wi th in  o m  grou?. The f i e l d  su23port s e c t l c r i  5 7 i I , i _  

inc lce ing  22vslopnent 9f s p e c i a l  f i e l d  n m i t c r l n g  tec:?niccss , z5 
inst raxentzkio2,  evaluati.cn sPec ia l  t e s t  p r o j l e a s ,  2et+ ana2jsis  
and resarts. T3e rreld s u p p ~ r t  sec t im  w i l l  d i r e c t  acd coor5inate 
the r ~ d i o l o g i c a l  sup?ort f o r  LASL a c t i v i t i e s  act s ide  t h e  L a k r z t o r y  

T I ield Prcgraxs.  This reorganizzt ion w i l l  ?lace respczsibi l i ty  

F.Y pAcwiZe h a l t h  physics advice ar\d support  on test q e r a t i ~ c s ,  

L. 

r .  

C9ZIineS. 

I 

I 

http://evaluati.cn


- .  . . 

George L. Voelz, M. D., Health Division Leader August 6,  1970 

Harry S. Jordan, H-8 

33-8 HISTORY, PRESENT PLANS AND DISCUSSION 

H8-M.1776 

History 

In 1957 interest in Rover work, specifically the health implications 
of reactor testing, was generated within several H-Division Group .  

High Level Integral Neutron Dosimetry 

Payne Harris, H-4 

High Level Integral Gamma Radiation 

DmOtt ,  H-4 

High Level Neutron an$ Gamma Dose Rate 

Lloyd Williams, H-4 

Atmospheric Diffusion and Fallout from Test Plume 

Harry Jordan, H--3 

By 1960 it became apparent that HTDivision had a continuing interest 
in the above projects and that the involvement of personnel from various 
groups for protracted time periods would be necessary. Consequently it 
became desirable from an administrative viewpoint to create a new Group 
within H-Division with the objective of pursuing studies in the above fields 
and to  provide health physic advisory support to the test organization. 
Group H-8 was therefore formed January 1961 with Payne Harr is  as the 
Group Leader. 

The manning level recomF-ended for the Group by Dr. T. L. 
Shipman (14 ceiling points) and Payne Harr i s  (13 ceiling points) were not 
approved however, and seven SK, four Technickns 'and one Secretary 
were authorized. The Rover testing schedule was such that thia number . 

of people were kept very busy just collecting data from the various experi- 
rnentd reactor runs. 
in any way. 

During this period H-8 was not supporting J-Division 
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In October 1963, Group H-8 was brought to bear on the weapon 
test program to provide documentation of releases of radioactivity from 
underground testing conducted under the terms of the Limited Test Ban 
Treaty. 
related work to provide for  improved methods and tachniques of monitor- 
ing such Peleases, with H-1 providing the health physics advisor. Early 
in 1965 Group H-8 assumed the responsibility for both health physics 
support and effluent documentation. 
for test activities at sites other than NTS, i. e., Amchitka, Rulison,as 
activities developed at these locations. 

Initially H-8 provided only the effluent documentation and 

This responsibility was a150 a s s u d  

I 
About the time our R w e r  involvement was declining, the weapon 

test  program requirements expanded, and it was necessary to redirect 
the efforts of personnel in the Group. 

I 

I 
Todzy the ceiling point aufiorization for the Group is 

8 ?Veapons 

1 Rover 

1 Rulison - 
10 Total 

The points a r e  utilized as follows: 

7 Staff Members, Los Alamos 

2 Staff Xembers, NTS Based (1 ceiling point now vacant) 

X Technician 

& Secretary 

I 

Present Plans -- 
Thers a r e  in essence, four programs being pursued’by Group H-8. 

1. 

2. 

3.  

4. 

Hezlth Physics Advisors for Weapon Testing, Rdlison and perhaps 
Rover. 

Effluent Documentation for LASL Test Activities. 

Atmospheric Diffusion and Health Aepects of Radioactive Releases 
to the Atmosphere. 

Neutron and Gamma Dosimetry. 

I 

I 

I 

I 
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The first two programs a r e  interelated and are manned by the 
Group Office - Jordan and Dummer backed up by Ahlquist, Smale and 
Henderson. For some appreciable period of time it has been necessary 
for these people to travel excessively, i. e., >2:% of the t h e ,  and the 
Eecessary t h e  for work in sxypcrting research programs has not been 
zvailablz. We have ?lamed therefore to add VJ. Stocum or preferably 
his replacement to this staff. 

I 

These stzff members provide technical supervision of the work 
performed by support contractor (REECo 3r Eberlinc Instrument Co. ) 
crews in support of LASL test activities a t  zero time, during drillback, 
and for protracted periods for underground reentry and recovery, i. e., 
Russet and Snubber. 
the personnel involved to develop a competence ln several specialized 
fields. 
and procadurc s, health hazard evaluations, ventilation and air cleaning 
consdtations. R. Smale handles the problems associated with the sup- 
port for instrumentation and electronic repair. REECo support in this 
field includes fielding an a r r ay  of 17 remote reading radiation detectors 
(RAMS) on each test  event, maintenance of electronic laboratory count- 
ing equipment, maintenance of portable radiation instruments, and 
maintenance of special instruments such as CO, Q and combuetible gas 
recorders and communication gear. At the present time, Smale i e  
responsible for the H-8 effort to =?grade the RAMS. Test site funds 
will be provided for REECo to obtain equipment specified by LASL. 
ZNG-7 is providing technical support to H-8 on this particular problem. 

To perform the role adequately it is necessary for 

The Group Office provides guidance on health physics techniques 

I 

J .  Ahlquist, along with R. Henderson, is responsible for main- 
taining the H-8 dosimetry capability Bnd for accomplishing a limited 
research effort to keep the capability abreast of develo@ments and to 
provide special and at times unusrial d o s h e t r y  service to LASL person- 
nel engaged in R w e r  and weapon testi-cg. H-8 has a great deal of 
experience in documenting high level neutron and gamma radiation fields 
and has zcquired over the years a substantial investment in special 
dosimetry equipment. This expel-ience and equipmeat povides  H-Divisbn 
with 2 capability that in my opinion should be expanded and improved upon. 

R. Henderson participates in the dosimetry program, but in addi- 
tion provides H-8's competence for analysis of fission product samples, 
and for developing evaluations involving relationships in fission prodwt 
radiochemistry. R. Henderson is responsible for many of the concepts 
and techniques used in the effluent documentation efforts of all organiza- 
tions 2:: the test site. 
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Henderson also developed the techniques used by LASL and 

Szndia for establishing release estimates from 
ar ray  of rzdiation probes established for each test event. 
con;petence in these rather difficult disciplines, Henderson handles 
most of the speck1 problems and spacial evaluations that a r e  requir'-ed 
periodically in the course of our work, The derr-znds on his time in 
fact exceed one man's ability 2nd it is obvious that we must have 
clnother person with competence in the field of fission product chemistry. 
This was apecifically the task assigned to-but he has been 
unable to achieve the required level ob Competence. m e p l a c e -  . 
ment would be assigned this task in addition to sharing the health physics 
advisor tasks during test activities. 

obtained from the 
Due to his 

R.  Fultyn has brought to  bear a new statistical viewpoint utilizing 
special competence in physics and mathematics on the problem of 
atmospheric diffusion. It is sound work and deserves a considerable 
amount of additional study and elaboration. Fultyn has become knowl- 
edgeable in advance statistice and extremely competent in computation 
techniques. 
evaluate the hazards associated with use of tactical nuclear weapons. 

The specific project we have in mind for Fultyn is to 

Fultyn is also assigned special air cleaning problems, which occur 

In order for Fultyn to make rea l  progress in the field of atmos- 
pheric diffusion and the tactical weapon problem we feel it is necessary 
for  an additional man, with special competence in numerical analysis, 
hydrodynamics or  advanced meteorology be assigned to the effort. We 
had in mind using Fred Sanders' replacement for this task. 

more frequently in our work than one might imagine. 

R. Buchanan is the staff member assigned full time zit NTS. His 
task is that of providing continuity to our contacts with J-Division and 
other L-4SL personnel and to REECo Radiological Safety Department. 
He also bears a large fraction of the routine drillback chores. 

The above outline represents our present thinking but'there a re  
pr ob le m s . 

Dis cu s s ion 
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First we must augment our health physics advisor staff to bring 
our travel time to a desirable level, 
discussion of this point, but it is our feeling that travel in excess of 
2' 5 is undesirable. 

There has been little specific 

The second point is the matter of the programmatic ceiling points 
assigned to H-8. %'e no longer engage in separate H-Division type 
programs within the major programs as we did in the early days of 
Rover. Nowadays our function is not any different than the normal 
support functions as performed by other H-Division service groups, 
and should therefore, it seems, ,be similarly assigned point8 and 
support. In the present situation, H-8 is somewhat a stepchild of 
J - Division, 

A third point that perhaps should be discussed in more.detail 
than is appropriate in this m e m o  is the matter of maintaining a compe- 
tence in atmospheric diffusion and hazard evaluations at LASL. This 
field has never been specifically assigned a t  LASL and it has conse- 
quently been rather poorly managed. In the past, operational Divisions 
have assigned people not in this field, to the taek. The level of 
competence developed within' these groups haa in general never 
exceeded that of the handbooks on the subject. W e  feel rather.strongly 
that we now have a special competence in this field and that our effort 
ought to be maintained at a reasonable level for support in this field 
to the entire Laboratory. 

A poeition along these same lines could be developed for our 
dosimetry programs but the Laboratory's continuing needs a r e  not as 
clear in this field as in the atmospheric diffusion field. 

The last point that should be mentioned is a relatively sensitive 
one, and th* is the fact that H-8's organization 2nd functions have 
never been reviewed in the light of the present day problems. 
the years €3-8 has changed from a group with programmatic reaearch 
projects of our own to a field test support group. During this time 
mzjoor changes have occurred in the organization and orientation of 
that pzrt of the .AEC assigned to supervise the Weapon, Plowshare 
and Rover testing programs, Major changes have also occurred in 
the organization and viewpoint of the support contractor at the test 
site. 
in health and safety matters a t  test sites has not, to m y  knowledge, 
been reviewed by H-Division in any systematic manner. 

Qver 
. 

In spite of these major reorientations the Laboratory's posture 

I 
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W e  feel that the changes at the test site have been such that one 

H-Division Group organized for health and safety support could pro- 
vide better service to the LASL Groups involved in test work, and 
could deal more logically and effectively with the Government offices 
( A E C - W O O  and SNPO-N) and the support contractors (REECo, Pan 
A n  and Eberline Instrument Go. ) than is the case with our present 
approzch. Harry Schulte and I have spoken about this and he is in 
essential agreement with the above thought. In fact H-8 now plans 
to take mer as many of the industrial hygiene problems at  the test 
sites as we can possibly handle. H-5 staff members with competence 
in special fields will, of course, be available for consultation or will 
actually be brought to bear if the problem is extremely complicated 
or requires excessive man power. 

i 
This matter has not been broached to Roy Reider and I have no 

feeling for what his reaction might be. I recognize that this gives the 
appearance of Ilempire buildingf1 in a time of reduced budgets, but it 
is a matter that should be examined with rather considerable care. 

It is clear that even this long memo generates more questions 
than answers, but w i l l  perhaps provide a basis for future discussions 
or identify specific items needing amplification. 

Harry S. Jordan, H-8 

HSJ:rnp 
I 

'I 
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LOS ALAMOS SCIENTIFIC LABORATORY : 

UNIVERSITY OF CALIFORNIA 1 

L 

TELEPHONE: L t 

LOS ALAMOS. NEW MEXICO 87544 
. 

TO : File 

1 
L 

DATE: March 11, 1968 - 

FROM : W. E. Stocum 

SUBJECT LASL Group H-8 Participation in Effluent and Large Particle Studies 
for Project Rover Reactor Tests 
H8-MlO18 SYMBOL : 

For further reference, drafts of the proposed Group H-8 effluent 
and large particle studies on the Phoebus II reactor a r e  attached to this 
Memo. However, none of these efforts will  be undertaken. It is felt that 
a limited sampling program, with a very poor chance of success, is not 
warranted. 

Although there a re  subjects related to the reactor effluent, which 
require further study, most of these studies could be performed more fre-  
quently, with better experimental control, and under better Ifworking con- 
ditions, 
short-lived radioisotopes or stable atmospheric tracers.  

by using such things a s  controlled releases of small amounts of 

It is proposed that future Rover effluent studies should only be conducted 
for three reasons: (1) Sampling is requested by an official party, (2) Rover 
effluent offers the only reasonable llsourcell of data and (3) there is a burn-.  
ing desire or need to confirm the results of controlled experiments. It is 
felt that contact with the people and output of the "Effluent Family" must be 
maintained in order to remain knowledgeable in the field and to prevent a 
stagnation of the H-8 diffusion-dose prediction model. 

8 

WES/ed 
c c :  H8-NTS Zc/O & b a d .  

attach. 

W. E. Stocum 

r 



I 

t 5 ALAMOS SCIENTIFIC LABORATORY 
- ReviewedlLabCwnd 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO e7044 

TELEPHONE: 

I- . .. $&licly Releasable J&v7 
f 

OFFICE MEMORANDUM 
I 

TO : T, L.' Shipman DATE: March4, 1968 
I 

FROM I R,' E.'; Schreiber 

SUBJECT: 

SYMBOL : DIR 

1 

CHANGE IN H-8 CEI LING 

In accordance with our recent discussions. you a r e  
authorized to increase the Group H18 ceiling from 11 to 1 2  ceiling 
points.' It i s  understood that in F Y  1969 the distribution will be 
8 cp to weapons and 4 cp to Rover,' It is further understood that 
Fred Worman will be transferred from H-8 to H-DO without 
changing the present ceiling of 170 f o r  Haother,' 

. 
' 

If support for additional work can be obtained from 
SNPO for Rover effluent studies o r  similar tasks suitable for  . ' 

H-8, we can of course consider suitable increases in the ceiling,', 
AB you a r e  well aware,: we need reasonable assurance of support' 
continuing for a minimum of two years if we are to avoid the worst 
headaches of ehortgterm hiring and firing,.. 

I .  

I R. E. Schreiber 
. Acting Director 

-_ 
RES:rb 
cc: A 0  

Per 
WSD. 
L. G.' Hawkine i '.--I. 
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~ A - I  January 29, 1968 . .. . .._ 
. I  . .  

I . C,  I. Browne and T,'L, Shipman., 

. . . .  . .  

TO 

. . .  
_ .  . 

. _  
. I. . . .  . _  

FROM : R.' E, Schreiber ' ' . . ' * : . . 

SUBJEm: , 'RAD-SAFE S U P m R T  REQUIREMENTS FOR ROVER TESTING . 
. . .  

. _  I .  

SYMBOL I . TAD-4481 

! 
I 

. .  I 

- .  . ! ,  

. .  

I 

I I 

' i  
. '! 
, i  . .  

. .  . .  
I . .  

I 

. . _  

. .  
. _. . .  

I have read the recent round of memoranda concerning the 
rad-safe requirements for weapons testing, including the comment from 
J Division about inputs from the Rover planning, We met With SNPO on . , 

January 2 5  and probably have a l l  of the Rover program inputs we a r e  
likely.to receive for some months. Our overall program was endorsed 
with some enthusiasm but the best that we have been able to do on budget 
levels is to defer any substantial cutback until FY 1970; We will be 
mildly pinched in FY 1969 but in  FY 1970 I suspect thatwe will have to 
do some deliberate reduction in staff, At about the same time we a r e  likely ._ - _  , 
to lose some more of our facility management responsibilities. I say ' 

Itmore". because the R-MAD operation is  likely to disappear during this 
next year, 

All  of t h i s  points to a decrease in Rover staffing and I do not 
want .to overlook an opportunity to do so where a corresponding increase 

For this reagon, I think that a good hard look should be taken a t  the 
augmentation of the weapon aide of €I-8 by transfer of assignments rather 
than by new hireo, 

. 

' .  ' '  

. .  
. . .  

. . .  . .  . .  
. .  

:. . .  

iqdemand for the same talents can make the change relatively painless, . .  

. . .  

. .  

. .  

: .m. -k . . . . . . .  

R, E,. Schreiber . 
TeM-cal  Aaaociate Director 

. .  
RES:rb 
Die tribution: 
T, L. Shipman . 
W.' E. Ogle/C. I, Browne 

' Keith Boyer ' 

H. T. Knight . 
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. . . . . .  . .  

With reference t o  Tom Shipnanls.letter of 9 Januruy 1968, on ' 

the above subdect, J-Division concu~s in the conclusion that a-8 . . 

requiFe3 additional Personnel t o  support the weapon test program - .:. 

at "-IS, h.a OW viewpoint, these additional person8 are required'. 
t o  provide closer and more detailed supervision of the REEco Rad-  
safe effort on our behalf;' t o  provide more canplete safety coverage.-. 

. of cmplex wents, especiaUy i n  tunnels, i n  which Laboratory . 
. 4 ~ ~ ~ m l  paFticipate; t o  Phyaic- coyer the st i l l  expa-% te&:',. 

eite; and t o  handle an ever increasiw paperwork burden created by . ' .  

requirements imposed by the still  expanding WOO organization, 

effort which Rover 'will be able t o  support makes it advisable t o  
dew a decision on increasiw H-8 group ceilings until sme 
resolution on Rover 18 obtained f'rm Vashington. Hopefuuy this . . 

.... 

.. - . .  

the uncertainty at  t h i o  time 'in the level  of ~ - 8  . . . .  

mejr occur before the end of January, 
. .  
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVCRBITY OF CALIFORNIA ! 

AUWOO.  NEW W L X I C O  07644 . I  

. : I  TKLKPWONK: 

OFFICE MEMORANDUM I 

This accsupaniea a mema addreesed ta me ftom H a t r y  jordan on 
the subject of personnel for Group H-8. A0 you remeubr thts . 

~ m p  vas eetablished eiat p a r a  ago Qaz' the specific purpose 
of carrying out certain funations under tha Rover program. It 
vas understood that should a problem relating.ta w e ~ o n u  
occasional~ly 8 r i - p  the meuber8  of.thie Qroup w o u l d  ale0 doubh 
i n  braee a8 the majority of them had had prwtiou8 m r i e n c e  

P r o v i s i i  ob support for weep& t k m - d i d  net became &a& of 
a prdblem until after the paseatge of the test  ban treaty, but 
from this point on H Pivision and the rnmrbetr, of  Group E-8 in 
particular have:had 8 mteadily increashg requirtmbnt t o .  
provi.de oupport for acti\vitieo at .rerSo . . 

in connection with veapon.test8. . . .  
I .  . .  . .  

I 

-.. 

. .  . 

_ .  . . _  .._ . 
. -  . _  

. ._ 

Thie support has been provided basically by having peiaple 
double in bzasa,. but things have now 8tretdhed to the bmaking 
point. Xn addition, as we look tawam¶. the future vith fulFf;hr 
responsibilities for DQb t e e t e ' d  for operatione at the 
Supplewxital T e s t  Site@@ it i3e0ma clear that m shply  cannot 
fulfill OUL: resporrsibilitiea t o  mver an8 weapons ectivit ies 
at  the 8- tiUt8. : . .  

A year oar so ago w'hon the Oiviaicm ceiling was cut frorn 17s 
to 170 ve managed to meet thia goal, althoum it turned out 

. .  . that  8-8 waa still arm man above i t s  individual ceiling. We 
might have been &le to reduce by one had it not been for 

.:. the fact that Frod Worman m e  required. t o  devote such .a large 
awunt of t ime to rrcheologioal activitlerrr Actually the 
requirements on hi6 ti- wuld hoc have been very m a t  w e r e  
it not: for the requirement that a l l  the vork he did had to be 
written up fog the mutment of Intetiar in  amaridorable 
detail, 1 am now in the poaithon where t cm transfer one 
oailhg point fram R-DO to €€-8 if thim mmta vith your apptav81, 
llnd vith tho underrtandkq that thfa i m  a mapno point and 
mot a Revor point. 'Ph-8 hewevar, will rimply bmva urn Ln 
the rtatum qua and t h h  0 - 1 y . h  nok.gaing to bigaqd anougb 

. .. . 

,i.. . - - 
. .  

. 
aj:. i.:.. ._ 

._ . _ .  ' . :  . .  . .  
. _  

i .  * . . .  
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. C  

. I  
' I  

bt. B,. Bradbuzy 1 January 9,. 1968 

This matter haa besn diecussed w i t h  8 Divie'ion representatives 

knov ve can rob Peter to  pay Paul for a f o w  days at a t ime,  
but unfortunately WQ are getting into eaaothfng which is f u l l  
t ime.  It 'is therefore our considered opinion that YO require 
thrae ncrr'ceiling points for weapons activities in the fore- 
eeeable future. Decauae of the natura of the work .it is obvi- 
ously impossible t o  expect such men to  be of f u l l  value unti l  
after a period of training and experience. We cannot there- . 

fore wait unti l  them is M immediate need beforo hire . 
them, 
An aB hoa committee i a  be- m i n t e d  by. J i m  Reeves to survey 
all radeafe , a c t h i t i e 9  at: NT8 and tha other area8 under his  

. as well a8 the leadere of the other H Division groups, We 

we certainly Wmld. like ' to hire one pereon right nw. 

. -  control. . f c e r t a i n ~ y  vould mt anticipate. atteppting to  hire 
- . I  . _ .  

. .... ;- ~. . anyone e.be .&til the findinge of .this study become kno~n in  

corn out of it which 'WUM ea- the preS##ure@ and f consider 
it I R O ~  than likely. .that i t  would. bcmasm. it.. 

6IX veekr to tW months, but I, C m  think Of mthfrsg that 'might.. 

. . .  . .  

. .  
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OFFICE 
TO 1 T. L. Shipman, M.D. ,  Health 

, 
LO9 ALAMOS SClENnFlC UBORATORV 

UNIVERSITY O f  CALIFORNIA 
LO8 ALAMOS. NEW MEXICO 67644 

TELEPHONK: 

MEMORANDUM 
Division Leader DATE: January 5, 1968 . .  

. _  ., 

FROM : H. So Jordan, Group Leader H-8 

SUBJECT: RADIOLOGICAL SAFETY SUPPORT FOR WEAPONS TESTING PROGRAM 
' 

SYMBOL 1 H8-M962 

Re: Memo W. Ogle to N. Bradbury (JO-916) March 8, 1967 
Memo J. Dumm-gr to T. Shipman (H8-M758) March 14, 1967 
Memo T. Shipman to W. Ogle March 15, 1967 

. 

The above referenced correspondence is brought to your attention with 
the request that the subject of additional ceiling points for'Group H-8 be 
reconsidered. As  recently discussed with you and J-DO, we feel three (3) 
additional LASL-based staff members a r e  needed for the weapons program. 
There is an element of urgency concerning the matter at this t h e , '  for we 
have not only experienced the difficulties anticipated in early 1967, but can 
now foresee additional demands. 

. 

Our foremost concern is the proposal by J-DO to change the procedures 
to obtain more responsive REECo radiological safety support at NTS. 
substance, it is proposed that radiological safety support for LASL be funded 
as part  of the LASL financial plan instead of the present method wherein 
REECo administers the funding for all on-site radiological safety support. a 

There a r e  good reasons to believe the proposed administrative change will 
occur in the immediate future. J-DO is of the opinion that the new procedure 
will require more effort on the'part of H-8 to direct  the radiological safety . 

support. W e  concur and feel that this is a necessary part  of H-Division's 

In 

' 

. responsibility to J-Division. . 

Another concern is the material increase in demands on the radiological 
protection program generated by today's continuous testing activities, parti- 
cularly in view of 'the complications that can be expected from the following: 

5) 

The necessity for an ,increasing number of 
Laboratory personnel to work underground. 

Complicated physics and effects events. 

Increased activity .on Pahute Mesa. 

The assumption by the Laboratory of overall 
safety relrponsibility fof certain join# ftASb- 

The necessity to respond to the ever increaehg 
concerns of W O O  and NTSSO. 

L 

. . 

bog @ ~ 8 r h @ f l b 8  8 + 

. . I  

. .  
;, - ' ..: . .._ I 
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. I  

V I  
I I  

- t  TO: T. L. Shipman, M.D. 12- DATE: January 5, 1968 -.  

The present staff is experiencing difficulty in meeting these demands. It 
. is clear that additional personnel a r e  required in order for H-8 to continue 

to bear the responsibility for improving radiological safety support and main- 
taining a program that reflects creditably on the Laboratory. 

You will note that I have not mentioned STS. For the present, we have 
assigned one man half-time to the task of assisting J-DO in preliminary 
planning for STS. 
or  other sites, a substantial effort will be required over rather long periods 
of time. The uncertainties of the program make it somewhat impractical to 
specify personnel requirements at this time. 
the H-8 staff  does not have the flexibility required to meet any future demands 
of STS testing or  the ability to continue our present STS planning effort. 

. Needless to say, when testing is accomplished a t  Amchltka, 

It is obvious, however, that 

I 

In summary, we feel the request for three staff members a b w e  our present 
on-board strength is justified by our need to meet new demands and to provide 
adequate coverage of existing requirements. I must point out that our limited 
staff has managed to accomplish a minimum program over the past year by 
stretching individual resources: It would not be good judgment to expect to be 
able to continue in this manner. Therefore, if additional personnel cannot be 
obtained, it wil l  be necessary to re-evalmte and more realistically define the 
LASL radiological safety program for weapons testing, 

% .  1 .  

. 

I 

HSJ/ed 

.- H d r y &  Jordan 

Group Leader, H-8 

. 

. .  
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LOS ALAMOS SCIENTIFIC LABORATORY . : 

LO8 AUMOS. NEW MEXICO 07544 L 
UNIVERSITY OF CALIFORNIA I 

i TELEPHONE: . : c  

: i  

. L  . .  . 
I 

OFFICE M€MORANDUM 

To R. E. Schreiber, Technical Associate Director DATE: December 27, 1967 -. 
L.. 

_ .  

.FROM : H. S. Jordan, Group Leader H-8 

SUBJECt: 

6 Y M w L  8 H8-M956 

PROPOSED H-8 ROVER PROGRAM FOR FISCAL YEARS 1968-69-70 
/ 

At the present time, Group H-8 is carrying eight ( 8 )  ceiling points 
for the Rover program. The points a r e  distributed as follows: 

. . .  
.. . 

Activity Ceiling Points Personnel 

Group Office - Administration 0.7 SM H. Jordan (0 .5)  
SM J. Dummer ( 0 . 2 )  

Effluent Hazard Evaluation 3 . 0  SM R. Fultyn (1 0 )  
SM W. Stocum (1.0) 

S M  R. Henderson (0.5) 
SM C..Cuntz ( 0 . 5 )  - 

+ 
Dosimetry - High & Low Range 3.0 SM J. Ahlquist (1.0) -, 
Gamma b Neutron v SM F. Worman ( l . O ) . / '  

I. ASC E. Montoya (0.5)'  
C W. Schweitzer ( 0 . 5 )  

Health Physics Advisor - NRDS . 1 .3  SM F. Sanders (1.0) 
. .  SM J. 'Dummer (0.3) 

For fiscal years  1969 and 1970, it is proposed that the Group's Rover . _  
. programs be assigned a total of seven (7) ceiling points. 

and anticipated use of the seven points follow: 
Detailed justification 

Activity Ceiling Points Personnel 

1 .  Administration - Group Office 0 . 7  SM H. Jordan ( 0 . 5 )  
SM J. Dummer ( 0 . 2 )  

r 
Justification for this fractional point is hard to come by, but there seems : 

to be continuing adminstrative problems in dealing:with the numerous offices 
both within the Laboratory and outside organizations. 
this impact on the Group will be reduced in the future. 
supervisee the technical programs and participates in test  activities. 

It is not anticipated that 
The Group office also 



TO: R. E. Schreiber 

Activity 

2. Effluent Hazard Evaluation 

. I  

$9 ALAMOS SCIENTIFIC LABORATORY = 
. [  
i 

! I  

UNIVERSITY OF CALIFORNIA 
AUMOB. NOW M U C I C 0  

'! 

-2- DATE: December 27, 1967 - . i  

_ .  I 
Ceiling P o b t s  Personnel 

2.5 SM R. Fultyn (1 0) 
SM W. Stocum (1.0) 
SM R. Henderson (0 .5 )  

So long a s  the Laboratory engages in reactor testing at  NRDS and , 

requirements for SARIS, SER's and safety panels remain, there will be a 
continuing need for a limited number of Laboratory personnel to be know- 
ledgeable in the effluent hazard evaluation field. It is a complex field and 
actually 2.5 ceiling points represents a minimum effort that should be 
brought to bear on the total problem. This effort will be directed towards 
the development of our new statistical approach to atmospheric diffusion 
and sophistication of hazard evaluations for specific isotopes and discrete 
radioactive particles. It obviously is not the time to bring the subject up, 
but an additional.ceiling point for a mathematician to participate in this 
program could, in our opinion, be justified. 

Recently R. Decker, SNPO-Safety Branch, has indicated that Group 
. H-8 will be asked to assume the task of improving the hazard evaluations 

concepts for Rover tests. This represents a new approach to the effluent 
hazard problem by SNPO-W and reflects some dissatisfaction with the present 
arrangement. Implemented it would have Group H-8 provide technical guid- 
ance to SNPO for the participants remaining active in the effluent field, e. g. , 
Pan Am, ESSA, USPHS, and supplant the costly and somewhat unresponsive 
efforts by outside organizations, e. g m  , NUS, NRDL, and Lockheed. 

. 

. We plan to further reduce our field sampling effort to essentially 

Activity Ceiling Points Personnel 

3. Dosimetry - High &.Low Range , 2.5 S M  J. Ahlquist (1.0) 
Gamma & Neutron SM R. Henderson ( 0 . 5 )  

ASC E. Montoya (0.5) 
. ASC W. Schweitzer (0.5) 

for maintaining a reasonable dosimetry program. Such a program is needed 
to 1) define the radiation environment around the reactor, 2) define radiation 
exposures to specific hardware items, 3) determine the radiation field in 
enough detail to be able to anticipate doses at locations throughout the test cell, 
and 4) to support the shielding and leakage radiation calculations of Group N-2. 

zero by shifting C. Cuntz ( O m  5 ceiling point) to weapons. 

. C  

The indicated manning 'is considered to be the lowest possible level 

.. 
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TO: R. E. Schreiber 3.. 

' OS ALAMOS'SClENTlFlC LABORATORY 
UNIVERSITY OF CALIFORNIA 
u). A U M O . .  NEW YuIlCO 

1 
. o  - L  

I ' : ?  I 4 < 

DATE: December 27, 1967 ; j  
. . -  . I  

..- I 
This program also provides, without additional funding, necessary data for 
radiological safety coneiderationa during a reactor test  and the techniques 
for evaluation of AEC required accident dosimeters for the entire NRDS. 
The dosimetry effort furnishes low level gamma dose rate  data for the 
effluent hazard evaluation program. 

A net decrease of 0 . 5  ceiling point is effected by adding 0 . 5  ceiling 
. . point for R. Henderson and shifting F. Worman to the weapon program. 

Activity Ceiling Points Personnel 

4. Health Physics Advisor - NRDS 1.3 SM J. Dummer (0.3) 
SM F. Sanders (1.0) 

The radiological safety program for LASL a t  NRDS is handled by 
the one H-8 NRDS-based ebff  member. Supervision and augmentation of 
the health physics staff, during teat periods, is provided from the Group 
office. In the true sense of the words,' this effort is considered to be an  

' 

. 

_ .  absolute minimum program. 

. . Assignment of the seven (.7) ceiling points to the R. Spence categories 
. .  is as follows: 

. .  

A. Reactor Testing 

Facilities 

(1.7) ? 
(1 . 2) . F. Sanders (0.2) 

J. Ahlquist (0.4) 

E. Montoya (0.2) 

R. Henderson (0.2) . 
W . Schweitzer (0.2) 

I 

F. Sanders , (0.2) Tests ( 0 . 5 )  

Disassembly & Post-Mortem (0.2) F. Sanders!; (0.2) 
J. Dummer (0.3) 

Safety Analysis (2.6) R. Fultyn (1 0 )  
W, Stocum (1 0 )  

4 ;(.! F. Sanders (0.1) 
R. Henderson (0.5) 

I 

. .  
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-4- TO: R. E. Schreiber 
. -  

DATE: December 27, 1967 e. . - 
. _  I 

B. Neutronic8 (1.0) 

1. Shielding (1 . 0)  J. Ahlquist (0.4) 

E. Montoya (0.2) 

J. Ahlquist (0.2) 

E. Montoya (0.1) 

R. Henderson (0.2) 
W. Schweitzer (0.2) 

R. Henderson (0.1) 
W. Schweitzer (0.1) 

C. Instrumentation & Control ( 0 . 5 )  

.A 

D. General Support & Administration (1.0) H. Jordan (0.5) 
J. Dummer ( 0 . 2 )  
F. Sanders (0.3) . .  

Your suggested cut to eix ( 6 )  ceiling points for Group H-8 Rover 
activity is not being ignored. It is', however, impossible to envision how 
the four programs could be reduced any further and stil; be effective. 

. . .  

HSJ/ed 
cc: T. L. Shipman, H-DO 

Keith Boyer, J-DO 
. .  

0 

. .  
_ .  . . . .  

! . _  
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OFFICE MEMORANDUM 

VI 

TO : Dr. T. L. Shipman DATE: Miy 17, 1967 5 

FROM : Harry S. Jordan 
I 

llFacts About Lo8 Alamos Scientific Laboratory1' - Booklet 

SYMBOL: H-8 Ma03 

I suggest that the following replace the existing writeup for H-8 
in the new version of the above noted booklet. 

Field Studies Group is concerned primarily with studies 
related to the Rover Flight Safety Program. 
cipal areas  of interest include the biological dosimetry in 
the vicinity of an operating reactor of the Rover type and an 
intensive study of the nature, transportation, and ultimate 
fate of the material coming from the reactor nozzle. 

The Group is also responsible for documenting.'any r e -  
lease of radioactive effluent from underground test  events.' 
Personnel from the Group serve a s  Health Physics Advisors 
to the Test Directors for both the Weapons Test Program 
and the Rover Test Program. 

The two prin- 
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TO 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB AUMOS. NEW M E X I C O  87844 
TELEPHONE: 

OFFICE MEMORANDUM 1 1  

: Harry Jordan, H-8 DATE May 10, 1967 
I 

I 

FROM : T. L. Shipman, M.D., Health Division Leader 

SUBJECT: FACTS ABOUT IDS ALAMOS SCIENTIFIC LABORIWORY 

SYMBOL: H 
I 

I 

Attached a r e  the pe r t inen t  pages f r o m  t h e  booklet ,  "Facts 
About Los Alamos S c i e n t i f i c  Laboratory" which was m o s t .  
r e cen t ly  issued by PUB i n  1964. A new rev is ion  i s  now 
being planned and i t  is desired t o  b r i n g  it up t o  date .  
As t h i s  booklet  is one of our major sources of information 
t o  news media, v i s i t o r s ,  prospect ive employees, etc., it 
would c e r t a i n l y  ' s e e m  des i r ab le  t o  make t h e  descr ip t ions  
complete. I would l i k e  t o  suggest,  therefore ,  t h a t  you 
prepare and r e t u r n  t o  m e  what you would consider the  
optimum desc r ip t ion  of your work. I w i l l  e d i t  t he  r e s u l t s  
and poss ib ly  c m b i n e  them where it s e e m s  appropriate,  and, 
pass t h e  material  on t o - P U B  for  f i n a l  ed i t i ng .  There is, 
of course, no guarantee t h a t  they w i l l  include everything 
w e  s u b m i t ,  bu t  i f  we don' t  s u b m i t  a f u l l  descr ip t ion  of 
our  work w e  can only blame ourselves  i f  i t  f a i l s  t o  appear. 

/ 

I 

. *  



Project Rover 
Project Rover is the nation’s program to develop a nuclear’ rocket capable 

of lunar and interplanetary travel. 
Los Alamos Scientific Laboratory is the prime contractor for the basic r e  

search and development of nuclear reactors for the Rover propulsion system. 
Los Alamos reactor tests are held at the Nuclear Rocket Development Sta- 

tion (NRDS), Nevada, located at Jackass Flats, adjacent to the AEC’s Nevada 
Test Site (NTS) and about 90 miles northwest of Las Vegas. 

The first Rover reactor, known as Kiwi-A, was tested by Los Alamos Sci- 
entific Laboratory July 1, 1959; Kiwi-A Prime was tested July 8, 1960; Kiwi- 
A3, October 19, 1960; and Kiwi-B-lA, December 7, 1961. These first four reac- 
tors used gaseous hydrogen as the propellant-coolant. 

The first Kiwi reactor to use liquid hydrogen as the propellant-coolant 
was Kiwi-B-lB, tested September 1, 1962, at NRDS; followed by Kiwi-BkA, 
November 30, 1962; Kiwi-B4-D, May 13,1964; and the highly successful run and 
restart of Kiwi-BCE on August 28 and September 10,1964. 

The Kiwi reactors are named after the flightless birds of. New Zealand. 

NERVA REACTORS 
A Los Alamos Kiwi-B-type reactor was selected for use in the NERVA 

Under terms of the first phase engine development contract signed in 1961, . 
engine (Nuclear Engine for Rocket Vehicle Application). 

Aerojet-General Corporation and Westinghouse htronuclear Laboratory are 
responsible for design and development of the NERVA engine. 

The first NERVA reactor, known as NRX-A2, was tested September 24, 
1964, and was successfully restarted October 15, 1964: 

Although Rover has been strictly an earth-bound operation, it now repre- 
sents a sizeable research and development program in the space propulsion ef- 
fort. Until mid-1961 the major effort was concentrated on Los Alamos propul- 
sion reactor development. Since then work has started on NERVA. 

The Rover program has been made a part of the national space effort in 
recognition of the high performance potential of nuclear rockets and the need 
for such high performance in lunar and interplanetary exploration. No mission 
objectives have been officially assigned by the NASA but several possibilities 
exist. In manned lunar landing operation, the substitution of a single nuclear 
stage in the Saturn C-5 vehicle will approximately double its payload capacity. 
For more ambitious missions such as expeditions to Mars or Venus, the gain is 
even more spectacular, typically amounting to a factor of ten in payload capa- 
bili ty. 

Los Alamos has phased froni Kiwi reactor dweloprxent to work on more 
advanced, higher powered reactors called Phoebus (Phoebus is a nickname for 
follow-on reactors to Kiwi). 

Phoebus-1 will have the approximate shape and size of the Kiwi-B reactor, 
but with those changes needed to study problems of higher reactor powers, 
higher performance, and investigation of limits of power density in propulsion 
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reactors. Phoebus-2 will be a larger, more powerful reactor. Work on both 
systems is under way, and the first Phoebus-1 test is scheduled about mid-1965. 

Los Alamos scientists have operated two Kiwi-B-type reactors together 
and simultaneously at distances down to less than two feet apart. The experi- 
ments open the way to “clustering” nuclear rocket engines much the same as 
is done now with chemical engines. At dual criticality, neither reactor . was 
run at as high a level from criticality as needed when operated separately. 

Los Alamos Rover reactors are assembled at the R-MAD (Reactor-Main- 
tenance, Assembly and Disassembly) building at NRDS, and when completed, 
NERVA reactors will be assembled at the EMAD (Engine-Maintenance, As- 
sembly and Disassembly) building. 

Reactors are transported to and from the MAD buildings and test cells by 
means of a railway engine that operates remotely by radio control. 

Three test cells are’now in existence at NRDSTest  Cell “A,” Test Cell 
“C,” and the NERVA ETS-1 (Engine Test Stand No. 1). 

Test Cell “C” is being modified by increasing the cell capability to a max- 
imum power rating of 5,000 megawatts for more than 20 minutes for experi- 
menting with first- generation Phoebus reactors. Upgrading of the facility will 
include the installation of two 500,000-gallon liquid hydrogen storage tanks. 

Second generation Los Alamos Phoebus reactors will be tested at the pro- 
posed Test Cell “E” which will be capable of storing 2,400,000 gallons of liquid 
hydrogen in two tanks, sufficient for testing at  a maximum power of 20,000 
megawatts for 45 minutes. 

All Rover reactors tests are conducted remotely from a control point. 
Project Rover was originally set up under’the auspices of the U. S. Atomic 

Energy Commission. It is now administered by the Space Nuclear Propulsion 
Office (SNP0)-a government agency staffed jointly by personnel from the 
AEC and NASA and reporting to the AEC and NASA. 

Dr. Roderick W. Spence heads the Rover reactor design effort as N Divi- 
sion Leader at the Los Alamos Scientific Laboratory. 

Dr. Richard D. Baker, as head of one of the Chemistry and Metallurgy 
Divisions, has primary responsibility for fuel element fabrication. 

Dr. Keith Boyer is the Project 400 (Rover) Test Director and is in charge 
of Rover reactor testing at NRDS. 

Plasma Thermocouple 
Nuclear power is required in space for lifk support systems on long mis- 

sions and for space propulsion. Nuclear-electric drives are in principle cap- 
able of providing very . high specific impulses and thereby minimizing the 
weight of propellant required for ambitious missions. To accomplish the latter, 
the power supply must meet exacting requirements for low system weight. 
Both applications require a high reliability and long life. Of the several sys- 
tems which are possible (e-g. heat engines using rotating machinery, thermo- 
electric converters and thermionic converters) the thermionic converter offers 
the greatest potential for low system weight. 
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These accelerators are used for both charged particle nuclear physics and 
for neutron physics. 

Explosives Research 
The Los Alamos Scientific Laboratory has a division devoted primarily to 

explosives research, which includes: 
Development of special detonators for initiation of high explosive sys- 

tems. Fundamental and applied research in support of that activity includes 
investigation of phenomena associated with initiation of high explosives, and 
research in rapid shock-induced reactions with shock tubes and X rays. 

Chemical research as related to weapon development includes exploring 
fabrication feasibility and physical properties, as well as basic evaluation of 
explosives. Novel organic compounds of possible interest to explosives research 
are also made and evaluated. 

A device known as PHERMEX (Pulsed High Energy Radiographic Ma- 
chine Emitting S rays) is a inultipic cavity clrctron acreleratnr rapd1le PF pm- 
ducing ai vcry hrgc Iliix o f  S rciys i i w  crrltiltr wtvq~iitt! i  i l t w d i i ~ w i t ~ t i t  ~ i i ~ d ~ l e t t t ~  
and tests. 

A nondestructive testing site is operated by the explosivcs rcscarch dlvi- 
sion as a service facility to the entire Los Alamos Scientific Loborotory, main- 
taining capability in till modcrn nondcstructivc tcstiiig tcctmiqucs for cnsur- 
ing quality of materials ranging from test weapon components to checking of 
high pressure dies and molds. This group maintains constant contact with new 
developments in the nondestructive testing field to ensure availability of latest 
methods. Principal tools of the group include radiographic techniques (X-ray 
machines to 1 million volts, 24 mev [million electron volts] betatron, radioac- 
tive isotopes), ultrasonic, penetrant, and electromagnetic methods. 

Health Research Programs 
The Los Alamos Scientific Laboratory Health Division is set up to protect 

the health of Laboratory employees,' and to provide assurance that no activi- 
ties of the Laboratory are creating conditions which could be hazardous to Los 
Alamos, New Mexico, or the nation. 

The Health Division also carries out a continuing and extensive research 
and development program. 

The biomedical research group is divided into six sections: 

1) 

2) 

The mammalian radiobiology section studies long-term effects of very 

b e  mammalian metabolism section is concerned with the effects of . 

low levels of radiation on mammals. 

radioactive isotopes on common laboratory animals to see whether results can 
be used to predict radiation protection guides for people. 

3) The low-level counting section is doing research on problems of space 
radiation 'and the continued improvement in measuring very low levels of ra- 
dioactivity in people. Added to this work in recent years has been the study of 
the gamma radiation of meteorites which led to the development of instru- 
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Two Chemistry and Metallurgy Divisions at the Los Alamos Scientific Lab- 
oratory devote their efforts to research and development in the fields of chem- 
istry, metallurgy and low temperature physics. These divisions are involved 
with all major Laboratory programs in both service and research and develop- 
ment capacity. 

Programs include: 
Weapons:. Fabrication development and basic metallurgical studies of uran- 

ium and plutonium as'related to the program; development on other mate- 
rials as needed in the program; fabrication of prototype components as needed 
by the Laboratory. 

Rover: Materials research and development for the overall program; devel- 
opihg processes for and manufacturing of fuel elements for test reactors; de- 
velopment of hot-cell techniques and equipment for post mortem examination 
of reactor components. 

Plasma Thermocouple: Materials research and development for this pre  
gram as well as the fabrication of test cells and components; development of 
hot-cell techniques and equipment for post mortem examination of couples 
which have been run in reactors. 

ments for measuring space gamma radiation and which hopefully may meas- 
ure the radiation of the lunar surface and provide information which may ex- 
plain the origin of the moon. 

4) The clinical applications section uses radioisotopes and whole body 
counters to study and diagnose human diseases. 

5) The cellular radiobiology section is concerned with the effects of ra- 
diation upon the growth of single cells grown in tissue cultures. 

6) The molecular radiobiology section is devoted to the study of radia- 
tion effects on the very complex molecules making up cells. 

ENV~RONMENTAL Smms 
The Industrial Hygiene Group has a continuing research and develop- 

ment program in the fields of respiratory protection and procedures for air 
sampling. 

The Environmental Studies Group has a continuing responsibility for 
keeping track of the air Los Alamos people breathe, the water they drink, and 
to a limited degree the food they eat. This group also participates in the na- 
tion-wide study of fallout from weapons tests. 

The Waste Treatment Group carries on a continuing program for the treat- 
ment and disposal of all liquid laboratory wastes. 

A Field Studies Group is concerned exclusively with studies related to the 
Rover Flight Safety Program. The two principal areas of interest include the 
biologieal dosimetry in the vicinity of an operating reactor of the Rover type 
and an intensive study of the nature, transportation, and ultimate fate of the 

wi&-Ftueleaspopulsion-systems dependson- thesestudies 
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Dorimetry Team 

R. Handeraon, Leader 

Gamma 
J .  Ahlquirt 
W. ScWeitoer 

Naut ton 
R. Henderron 

F. Wormaa 
F. Momtoya 

c. BOa660 

H -8 
FIELD STUDIES GROUP 
~- ~ 

\ -  ~ 

H. S. Jordan, Group Leader 
,J. E. Dummer, Alt. Group Leader 

T. €4. Williamr, Secretary 
F. W orman, LASL/NTS Archeology 

Effluent Team 
Health Phyaicr 
Advirot Team 

J .  Dummar, Leader L. Slaglo, Manager R. F'ultyo, Leader 

R. Hendszron 
0. Larron 
R. Smds 
c. cuntlp 

F. Sander6 
L. Slagle 
R. Smale 
J .  Ahlquirt 

E'. S m b r 8 .  AIL. 
S. Hayer, Secretary,  
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Zero Time 

1. Releare Emtimate 
2. Crater Survey 
3. Redry/Recovsr 

5. Dummar 1,2,3 

L. Slogle (1),2,3 
H. Jordan l , k , 3  

Re S m d ~  (1)#(2)#(3)  

NTS WEAPONS HEALTH PHYSICS ADVISORY TEAM 

J.  Dummer, Leader 

L. mgb# NTS Reeiderrt HPA 
R. Smrle, Special Problemr 

Poet Shot Drilling 

1. 24 Xour Coverwe 
2. P&nr/Reeco Eval. / 

Baportm 
3. Training 
4. Special Enginesting 

Special Operatiom 

A. Long Term Operrtioru 
2. Short Term Operations 
3. Hasard Evd. , P h d g  

1. b i ~ e t .  Hygiene 
2. Relo-e Emt. 
3. Computer Prog. 

H. Jordan I 
R. HaPBermn 2 
R .  Fultya 3 
N-5 1 

2 fndicrter Eotablirbed Competency 
(2) Xlrdhrtsr Planned Future Compntency 
2 Ipdjcatea Specialty or Area of Primary Concern 
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NRDS ROVER HEALTH PHYSICS ADVISORY TEAM 

J .  Dumrner, Leader 

F. Sanders, NRDS Resident HPA 
J . Ahlquirt, Special Problems 

Expsrlmantsl~ Plans R -MAD Building 

1. Hasard Control Room 
2. Reenhierr 
3. Special Mearurementr 
4. Psnelr, 007 

J .  Dummer l , 2 , 4  
F. Sanderr T,2,4 
J. Ahlquirt 3 
H. Jordan i 

- -  

1. Operational Coverage 
2. Contiauing H P  Advice 
3.  Pan Am Eval. , Safety 

Meetingr 
4. Special Adeas. 

J .  Dummer 1 
F. Sandera 1,2,3 
J.  Ahlquist 1,4 

- - -  .... 

Special Ope rat ionr Consultant s 

1. H. P. for Group H-8 ' 1 .  IijdurrkI1ayg$.eerrs 
2. R-MAD Scrubber, etc. 2 Special Monitoring 
3. Reports 
4. Clsanuprr/ Decon. H. Jordan 1 
5. shielding CAI& H - 5  1 
6.  SPIE8%hW H-1 2 

J. Dummsr 1,2,3,6 
F. Sander. 1 ,2 ,3 ,x .6  
J .  Ahlquist 2,3,5 - -.I-- 

2 Indicates Eatablishsd Competency 
!2) Indicates Planned Future Competency 
I 2 Iadicatee Specialty or Area of Primary Concern 
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Very tnily p i r b ,  

Alvin C. Ornveo 
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APPENDIX A --- 

LOS AZAMOcS SCXENTIFIC LABOMTOI~Y'S REQUIREMENTS FOR 
REYNOLDS ELECTRICAL AND ENGINEERING COMPANY'S N I L  

SAMPLING AND =MOTE RADIATION DETECTION SUPPORT 

i Pnrpotf:. 

Each Loe Alamoe Scientific Labotalowy (LASL) teet event will  rc- 
! 

t ciiiire grorind Level atmoeplicric air  eanipling a t  zero time and during 

drillback operatione for documenting, qiianti tativcly and qualitatively, 

any raleaee of radioactivity. Ramotc radiation meaeuremente will be 

rr;quircd at time aero to provide an early time quantitative eetimate 

nf any releaee and to provide informa::ion for ramentry planning, 

P r occ clur c : 
I.- 

Air eampling etatione will be eetxhlishcd around ground eero at 

rime. m r o  and around ground zero and 1.hc drilling complex during 

~.h dr illback operation in accordando with Ida ccrncnt plane formulated 

nf mquipmcnt and pereonnel or for chatrpe in toeting procodutee. 

no bo epocified by LASL Group 14-8. 

n1:ion.a will  be ae epecificd by a Rtanriarrl plan, but variations in the . 

an will be made to provide for changoo impoeod by the availability- 

Nrrriiially tlic iocation of all 

! 

. . . .  

i 

. .  
I 

e 

b,r LASL Group HL8,' Placemcnt of rnr1i;i l ion rlctcction statione will 

. .._._. . - .... I.._ ._ .. . . . . . 
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I 
I 

I 
l l ~ y n a l r l e  Elr?ctr ical  and Engincering Company (REECo) wil l  bo rceponoiblo 

for maintninilrg a file of etation placernoit plane; approvcd by Group 1.1-n, 

fnr C R C ~  LASL cvent. 

Da (.a Rcdirc t ion: 

Thr? Rcynolde E lec t r i ca l  and T;'.ngj.~i~-rl.inl! Crrmpany will  bo reeponnil3lc 

for aeeaying, quali tativoly and qriantilaI.ivcly, a l l  air eamplee  in  accoi-r;;lnco 
I 

with tho r equ i r emen t s  of Group El-0. 'l710 nsnnying will  normal ly  bo in 

sccorrlamcc with the s t anda rd  proccdilrna a - g r a d  to by REEGo Rad Safo 

and LASL Group H-8. 
. .  . ! .  

nota from tho romoto ri\di;ition clrt.r-r.tion oqriiprnciit will bo rocordcci . 

lry IIEECo Rad Safe at GP-2. 

irrtercom eyetom to 'thc AEG Contro l  R w n i  and to the LASLls Test 

Tlic rcaclingo will  bo t r ansmi t t ed  on an 
I _ . .  

I 

: 1. .-t!ctor'e office, Locat ion mape and  sriitablo 

1 catlinge will be provided at thcee 1ocat.ionR by 
. .  . _. 
. . . .  

f o r m e  for posting 

REECo j u s t  prior 

I 

the 

to eacn 

Reynold8 E l e c t r i c a l  and Gnl:inc?ering Cornya ny (REECo Rad S;i IC) 

will  bo rceponeible'Zoi complntinl! an a i r  eainpling data form for hub- 

tilimrtion to W L H - 8 . :  It will not tm mr.uhod,. not ie  i k  canaideired 
@ .  

. .  
. .  

.. . . .  
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HBmM330. 
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fallowing rcportn: 

8. A n  imtnccliato oetimatc of ciirif-r? rclc::i.raod at timo zoro h e e d  

on rcatiinga of the ucmotc radia I Ion tlctcction equipment. 

on Llie initial ovalanlion of a i r  rtn nlplinl: data, 

Grorry Ti-H, %,ASL, wili r:ulwnit to J-I)O, within Dt30 daye, a fir,:-'. 

report incorporating all available daL? concerning any time zero releaec, . .  
I 

Group H-8, LAS4 will eubmit to Group J-I1 an evaluation of any 

t- ..eaeo of radioactivity during 

::: tho J-11 final report, 

a drill.baclc opcration for incorpo-. ition 
I . .  . !  
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Tlio byotcm ohould cornputc ,net count0 nnd thcn multiply bl tho piapcr 

conntnnto to give nn output of dnta at thc end of each propixmcd mclimre- 

mcnt intarml i n  tlic cz..i.iowing foirnat: 

1 

1. 

2. 

3- 

4, 

TJmo of ncoaurcrncnt; 

SyoLcm idcntif icntion 

:.:ummntion of to2;nl curico by Incrc:mr:n.l;ing the etorqye reg3 ntar 
with the count0 per proGmwd intcnml at each print aut. 
Cririco pcr timc intcrvnl .  
i n  1.~130 thnn progrmmcd bar:,, :rcmii4 wii 'rhcn this condition 
ocmro the prcviauoly uoed drila 3.n (3; ..Love ie l i e t c d  u d  
not  Ancrcmentcd, 

An 3nill.c:rt,;.on of when t h i a  rillmbcr 

r ~ l i l n  nyaI;cin can bo oeocmblcd f x m  ot;niidn.rd n1nL p n r t o  which con then 
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OFFICE 
. Harry Jordan-Philip Lee, 

L. D. P, King, D i r  RFS 
Payne Harris 

TO 

MEMORANDUM 

DATE: November 30, 1962 H-8- 

FROM : T. L, Shipman, M.D., Health Division Leader 

SUBJECT : 

SYMSOL : H 

Attached is  a new draft  of the memo which I wrote before 
our recent meeting, I would appreciate any comments or 
criticism you may have and please do not feel  that  you 
should be charitable, I want t h i s  to be as effective as 
possible lvhen it is sent out and i f  you think it should 
be rewritten again, I have no objections. I am-considering 
the i n i t i a l  distribution, i n  addition t o  yourselves, t o  
include N. E. Bradbury, R. E. Schreiber, A, C.  Graues, 
and Keith BOyer, but would also l ike your suggestions on 
that. 

Health Division Leader 
TLS/de 

A t  t aekmen t 



i 3 Dtstr ibut  icm DATE : 

I 
The  p r c g r e s s  of tl?e Rover  t e s t i n g  program has now r e a c h e d  a 
F O i i l t  where v e r y  careful c c m s i d e r a t i o n  must be g i v e n  t o  t h e  
f!itt:re n i s s i o n  anti t P s p o n s j b i l . i t i e s  n f  Group H - 8  i f  the f u l l e s t  
I > i * t r - l j t  i n 1  is t o  bv d e r i v e d  frorri the e f f o r t s  of k h a t  Group. 

r b 1 9  r : ! t l ! i . k v  t n i ~ ~ t t m  h n i r ~ ~ ~ r o t  Iw ~ ~ t w s i l l t ~ ~ ~ ~ ~ l  intat  I iycnf. l y  wi thmif. 
a t - r i p f  r e v i e w  of t l i e t  p a s t  nistl.1r\; c l t  r i r i s  G ~ O I J ~ , . J I ~  an u n d e r  
s t a n d i n g  o €  the a t u t e n i s s  of t.he present s i t u a t i o n .  

Oriqin of the  H-8 P r o q r a m  

H-Division r a t h e r  hacked i . t s  way i n t o  t h e  R o v e r  P r o g r a m ;  t h e r e  
W A S  r w  dircrt-tive as t o  what should be' done nor w a s  there a n  
~ B ~ ~ ~ ~ ~ ~ ~ I I I ~ L ~ ~ ~ ~ ~ . ~ ~  l ~ f !  Cun:ls. 'It was r l a a r  I c1  us, h o w e v e r ,  1:hat 
?e ~ ' t  a j  11 3 1  ~ \ t l  I e s  wI:mii I C I  11ilva I t \  br, t :ar-~. i ta( I  O I I I  1 f tire t @ s t  i n q  
I . - t \Jqrnm w c i ' r  t o  cant i r i m  a I i > ~ ~ t )  t c i a ~ c - ~ i ~ , ~ l ~ l e  1 . 1 1 ~ ~  i n  the r l r t  u r e .  
Two types or' s t u d i e s  were carried o u t .  One c o n c e r n e d  d o s i m e t r y  
(dose rates and i n t e g r a t e d  d o s e s )  while t h e  other. was c o n c e r n e d  
w i t h  t h e  n a t u r e ,  the t r anspor t a t ion ,  the d i s p e r s a l  a n d  t h e  form 
of the e f f l u e n t  gases and c l o u d .  T h e s e  problerns w e r e  a t t a c k e d  
w i t h  m o d e r a t e  s u c c e s s ,  The dosimetric studies were extremely 
s \ I i l i *es s fu I ,  w h i l e  the value of the e f f l l i e n t  studies w e r e  limited 
! \I  1 l i t &  inircleq1iacicsa r 1 f  eyii iprnerrt and t ltc? i in~irer l  i ctabi 1 i t-y of t h e  
vd i 11.1 . 

-- --- 
I 

S! \rt l ies  w e r e  I .ntrlct . l  out !by \>el'*t)Ii1ir:l 1 I I W  C:i.C)lIpB 1 1 - 4 ,  I f  5 and 
H-6 at t h e  t e s t  of Kiwi A ( J U L Y ,  1959)  I Kiwi A - P r j m  ( ,Ju ly ,  1960) 
and Kiwi A - 3  (October, 1960). I n s t r u m e n t a t i o n  w a s  i!!proved, and 
the results w e r e  moderately s u c c e s s f u l ,  i f  not s p e c t a c u l a r .  By 
the end of 1960 it became a p p a r e n t  t h a t  t h e r e  w o u l d  be a c o n t i n u i n g  
need for s i m i l a r  studies as  a p a r t  of the F l i g h t  S a f e t y  Prograr. 
Group ) I - 0 ,  rinder the 1.eadership of Payne H a r r i s ,  was formed a t  
the b e q i n n i n q  o f  1361, i i s i n y  essential Iy t h o s e  i n d i v i d u a l s  from 
o t  her Croups in H .  D i v  Lsiorr w h o  had a1 really b e e n  i nvnlved i n  t he 
w o r k .  

I 



I 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERaITY OF CALIFORNIA 
LOB ALAMO.. NEW MF-XICO 

DATE : 

I 

The work d u r i n g  this period w a s  t o  a g r e a t  e x t e n t  p i o n e e r i n g  
and developmenta l .  There was t i m e  between t e s t s  t o  e v a l u a t e  
results, get some documents written, and t o  develop improved 
inskrumentation systems. K i w i  B - 1 R  was t e s t e d  i n  December 1961 I 

and H -  IR in September 1962. Each t e a t  haa requi red t h e  complete 
pa~.I. i i?i .yat ion of thr, antire Gro~iy.  Tlir p r s o n n e  I would m o v e  
t m t .  t o  Nevada some w e e k s  prior  to a tes t  r u n ,  r e t u r n i n g  to 
tos nlamos one t o  two weeks a f t e r  t h e  comple t ion  of t h e  test I 
So f a r  it has been w i t h i n  the capab i l i t i e s  of the Group to 
operate i n  this w a y .  W e  are now approach ing  a n  era when we 
are c o n f r o n t e d  w i t h  e x t r e m e l y  s e r i o u s  problems. 

P r e s e n t  Problems 

We are now confrontad w f . t h  two pcoblrmn whfch raise v a r y  rsrrLoun 
q i i e s t i o n s  about the f11t.urs a c t i v i t i c r s  of tha Group. In t h e  f i r r t  
place i t  h a s  been decided that the amount of t e r r a i n  ta be 
cove red  in t h e  e f f l u e n t  s t u d i e s  w i l l  be expanded from t h e  

---I__-- 

I 

14 p r e s e n t  r a d i u s  of two to three m i l e s  t o  a r a d i u s  of up to %em 2< 
w m i l e s .  Th i s  o b v i o u s l y  requires i n c r e a s e d  effort and a d d i t i o n a l  

Q ? c P  p e r s o n n e l .  I n  t h e  second place, the f u t u r e  program calls for . 

one t e s t  t o  f o l l o w  a n o t h e r  with i n c r e a s i n g  rap id i ty .  
t h a t  i f  the data  are t o  be collected by the p r e s e n t '  Group, e y - d .  4. 
w i t h  a\iqmentad RRECo help, there i o  
t o  a n a l y z e  arid w r i t e  l i p  thu t s s ~ i l t a .  
er\oilgt\ t c a  cacry o r \  I t s  aativitiao w i 1 . n  BL sct.\ctdulo like that: of 
the  p a s t  three y e a r s .  : Looking to t h e  future there is no possi- 
b i l i t y  that the  e x i s t i n g  s t a f f  w i l l  be b ig  enough even  t o  do t h e  
routine work,  le t  a l o n e  c a r r y . o u t  sorely needed r e s e a r c h  and ... 

This means gpcktr/, 
- - -  . _- l I 4  rrLa 

development i n  i n s t r u m e n t a t i o n  and development .  p&@" .+ f G c u d r n y  - 

- -. ,CAJ c' .e;cs f " t e >  
- I  

TO c*a:-r\* i>tr t  {.lie l in in i n i n i i i i u i l i  i.if 1 . 1 1 0  L b t i w l r a i i i  at. tiia pgeqsr,i: A;-< 3 
tjmu, I 1  i1 t i e ~ . I r  rl i d i i l e : r i i f i  c i f  F t l l i r  r y w  ~ ) C ~ ~ I J I U  w h i l  WOhld gf'ef&Ufti&bky 

- .  

. i.."' 

be based pernianently at Las Vagas. Whether .-- . - thepc people would-be I 

j o t h e r  o r g a n i z a t i o n  need n o t  be d i s c u s s X c ' a t - ' t h e  moment .  It s h o u l d  OWVl2  

be pointed o u t ,  however,  that even  w i t h  these f o u r  new people 
there is l i t t le  p o s s i b i l i t y  of c a r r y i n g  o u t  any  research and * Y f <  

p n  the LASL payroll or  a s s i g n e d  to u s ~ o ~ ~ W e s t i n g h o u ~ ~ o r . . s - o ~ . .  .- h& * , 
% I  :. 

development a c t i v i t i e s ,  and the a b i l i t y  to have documents 
adequately w r i t t e n  up becomes marginal. There also is a distinct 



TO: D i s t r i b u t i o n  -3 - 

I 
l i m i t a t i o n  on the  amount of a t t e n t i o n  the Group could devote  
t o  s p e c i . a l  safety t e s t s  such  as SWET w i t h c m t .  seric..;lrs neq'Isct 
9 f  a c t i v i t i e s  a t  more r o u t i n e  t H a t a .  

I 
There  a t e  c e r t a i n  s t u d l e a  and ot tmlvat- iuns  that  w i l  1 have t o  
be c o n t i n u e d  a t  almost every  future reactor t e s t .  S t u d i e s  on  
i n t e g r a l  dose and high dose rate and f l u x ,  together w i t h  c e r t a i n  
e f F l u e n t  measurements a l l  have a v a l i d  rad-safe requ i r emen t ,  
a l t h o u g h  t h e  measurements made f o r ' t h i s  r equ i r emen t  alone could 
probably be s t r e a m l i n e d  somewhat to a routine. These s t u d i e s  
are n o t  un impor t an t ,  however,  as applied to reeearch o n  reactor 
characteristics. c e r t a i n  t e a t o ;  bacaii*c ( i f '  n e w  r ~ r  uritcj\iri 
rtInt r i i es  i. \C t - t i r b  itmvic:e h61iilcl t & s t d c I ,  i i i i y  r e f i i i f i b  I ~ I ~ ~ U ~ I ~ ~ - I ~  E t M y .  
A r - r r i i t  I i r i i l i r q  ut ir t ly  i>r  tha s r f f l w a i i t  + W ~ L I I  1.m1h t : i t )@b- !r l  a i d  a f f -  
sit:a rr~easurmont:~, i e  rcpyuired for a f l n a l  hazard evaluation of 
f.light t e s t i n g .  One field where the surfa'ce has b a r e l y  been  

. s c r a t c h e d ,  i n v o l v e s  sampl ing  the plume i n  t he .  n o z z l e  and s t u d y i n g  . 

the plume a s  a r a d i a t i o n  source. Lastly, there is a strictly 
hea l th  physics a s p e c t  with r e p r e s e n t a t i v e s  of H-8 p r o b a b l y  as 
w e l l  q u a l i f i e d  a s  any people i n  the c o u n t r y .  T h i s  involves an 
advisory responsibility to t h e  Toot Dirsctar at any t o s t ,  on8 

. . also a C a p a h ~ l ~ t y  for Sdvtc6 R o t  9 n l y  ri, ,I f J l J i @ f r B h  hut t o  ffi010, 
W e  a t  i i i q l r o r i ~ c a  a AWV, c t I? . 
Obviously H-8 cannot do all of t h i s .  H-8 should be relieved of 
as much r o u t i n e  work a s  possible, even  though we do no t  w i s h  to 

Certai .n p a r t s  of t h e  over-all program can  undoubtedly  be t u r n e d  
over to  other o r g a n i z a t i o n s .  With a n  i n c r e a s i n g  number of REECo 
personnel p a r t i c i p a t i n g  i n  appropriate places, s u m  portjona o f  
the program can he turnad ovrpr I n the 1 ,ove lam Ft~~irr(ldt- ~OI I ,  r he 
U C r A ,  arrd the  IT,$. Pul,I i t *  It*aItti S d t v l r m .  , . I -  1.1 prd3ab3ly mhOyld 
taka over  t h ~  F\UIIIC +ampi frrg anti the 1 . 1 1 1  I i i iat  ion aludte* i ~ f  tho . 

plurm a s  a sourc-@. H - H ,  by v l r t u a  of their e x p e r i e n c e  and the 
recpirement for ront i n u i n g  special s t u d i e s ,  should r e t a i n  some 
sort of administrative control over the  over-a11 program, should 
be encouraged t o  c o n t i n u e  with research and development a c t i v i t i e s ,  
and shou ld  be g i v e n  o f f i c i a l  r e c o g n i t i o n  of an advisory  c a p a c i t y  
for o t h e r  a d m i n i s t r a t i v e  agencies, whoever they t u r n  out to be. 
We still see a requi rement  €or a minimum of four new members of 
the Group ( o n e  vacancy. e x . i s t s ) .  Unless w e  can move i n t o  a program 
something like t h a t  d e s c r i b e d  above, the Group will detez-i6tate 
i n t o  a body w h i c h  does n o t h i n g  except collect  mean ing le s s  numbers. 

. be d i s s o c i a t e d  from t h e  a d m i n i s t r a t i o n  of t h e  routine work. 
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T o :  D i s t r i b u t i o n  . -4 - 

I 

DATE : 
I 

. I cannot close without mentioning one a d d i t i o n a l  p o i n t .  I was 
informed by Henry Hoyt t h i s  morning t h a t  a l l  w o r k  at the t e s t  
s i t e  w i  1 1 ,  a f t e r  January l o t ,  be c?onductce<l on a straight 4 0  
hi,ut week. T h i s  aeenia ntcmt urrraallgt.  I C :  t o  m e ,  and r.arrrplataly 
i n c o n s i s t a n t  with the raquitaments of the H-t3 work which has  
bean done i n  connec t ion  with the reactor t e s t s .  I f  t h i s  i s  
arbitrarily imposed on Group H-8 I would be bad ly  t e b t e d  t.0 

the-3- e n t i r e l y  and l e t  some other o r g a n i z a t i o n  
the-entire program. These young men have a t  the t i m e  

4 : s  of t e s t  o p e r a t i o n s ,  put up w i t h  long weeks away from t h e i r  homes 
v,lG , -  .fib " and families, put up w i t h  the very obvious and very real  dim- 

>,* comfort@ and jrieonvsniencsr of the  barracks and mess h a l l s  a t  -"t ' 

p!! ' 9 1. 
. )  , 2 .  M e r [ - u r y ,  arid have totiqht thd igun r a a u  1 I: i n g  from W c J r k i n g  

1; - .I armind !-he c \ r , e k .  The addittuna\ pay fronr over t ime w a b  the o n l y  
\ :  il tangible reiiiBursament they could get for this. Removal of t h i s  

can have no effect other than to dampen or e x t i n g u i s h  a l l  
enthusiasm for the program. 

.;CY 

i 

, 
' 

T. L .  SHTPMAN, M.D. 
Hma1t:h l3r.v triol? Leader 

TLS/m It 
I 

D i s t r i b u t i o n :  
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TO 

I 

LOS ALAMOS SCIENTIFIC LABOR 
UNIVERSiTY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO a 7 S A A  

OFFICE MEPJORANDUM 

: D i s t r i b u t i o n  DATE. 14 March 1980 

)DC6 
FROM . t ium Review Committee 

SUBJECT . FINAL REPORT 

SYMBOL : H-5-80-330 (W571) 

MAIL STOP: 486 

The T r i t i u m  Review Corn i t tee (TReC) was formed b y  H-DO t o  review a l l  
LASL t r i t i u m  operations, and t o  determine i f  a l l  LASL inp lan t  and envi- 
ronmental releases are being kept .as low as pract icable (ALAP). US De- 
partment of Energy d i r e c t i v e s  r e q u i r e  LASL releases to conform t o  the 
ALAP concept. 

The TReC was ins t ruc ted  by H-DO t o  v i s i t  each LASL t r i t i u m  operation, 
review a l l  aspects o f  the operation, and t o  form judgements and make rec-  
o m n d a t i o n s  about t h e  operation. This has been done, and each v i s i t  has 
been discussed i n  a memorandum sent t o  a l l  personnel concerned. Comments 
on these memoranda have been s o l i c i t e d  t o  correct  any mistakes o f  f ac t ,  
unreasonable recommendations, or omissions o f  s i g n i f i c a n t  uses o f  t r i t i u m .  
The corrected TReC summaries and a l l  c o m n t s  received are. included as 
Appendices to  t h i s  repo r t .  

The TReC was also requested by  H-DO t o  make spec i f i c  comments about 
the f o l l o w i n g  items: 

LASL PERSONNEL PROTECTION MEASURES 

A number of f a c i l i t i e s  appeared t o  have some def ic ienc ies i n  t h e i r  
operat ion or  i n  the  adequacy o f  t h e i r  equipment. 
ne l  exposures a t  LASL have r e s u l t e d  from e r r o r s  ' i n  human judgement o r  
carelessness. Most s i g n i f i c a n t  t r i t i u m  releases t o  the environment have 
.been due to  equipnent f a i l u r e s .  h e  to the cursory n a t u r e . o f  i t s  inves- 
t i g a t i o n ,  the TReC does no t  f e e l  t h a t  any LASL operat ion should be s in -  
gled ou t  for c r i t i c i s m  i n  these areas. 
lems addressed i n  t h i s  r e p o r t  should be examined by Group H-1 and user 
organizat ion supervis ion a t  each t r i t i u m  operat ion where the comments 

Most s i g n i f i c a n t  person- 

The TReC does feel  t h a t  the prob- 

apply. 

A l l  locat ions where t r i t i u m  i s  used should have l o c a l  surface and a i r  , 

samples f o r  t r i t i a t e d  water vapor taken on a p e r i o d i c  bas is  by H-1 person- 
ne l .  
taken a f t e r  each operat ion.  

Where the  operat ion occurs in f requent ly ,  these samples need o n l y  be 

A l l  personnel working wi th t r i t i u m  should be requ i red  t o  submit u r i n e  
samples for  t r i t i u m  analysis on a regu la r  basis. Where a user handles 
t r i t i u m  infrequent ly,  these samples need o n l y  be taken af ter  each use. 



. -  

I . . ::. <: !. 
I t  was no t  c lear  t o  the  TR6C t h a t  a l l  brsonnel who work w i t h  

t r i t i u m  had had adequate t ra in ing .  Careful i n s t r u c t i o n  of operat  
or near 
ng per- 

sonnel i n  the  provis ions o f  e x i s t i n g  SOPs and admin is t ra t ive-  cont ro ls  
could solve or m i t i g a t e  the problems o f  releases and exposures. Personnel 
l e v e l s  o f  t r a i n i n g ,  and dates o f  t r a i n i n g ,  should be posted prominently 
i n  a l l  t r i t i u m  work areas. 

I 

The TReC d i d  no t  have time t o  study opera t ing  SOPs a t  each f a c i l i t y .  
It i s  f e l t  t h a t  each l o c a t i o n  where t r i t i u m  i s  used should have one or 
more SOPs t h a t  describe a l l  r o u t i n e  work pract ices and procedures, t r i t i u m  
monitor ing procedures, u r i n e  sampling requirements, personnel t r a i n i n g  
requirements, and procedures f o r  record ing and r e p o r t i n g  inc idents  when 
s i g n i f i c a n t  q u a n t i t i e s  o f  t r i t i u m  are released t o  the workplace or the 
surrounding environment, o r  exposures when any worker i s  exposed t o  tri- 
t ium i n  excess o f  establ ished l i m i t s .  

I 
The minimum re lease he igh t  o f  any stack or exhaust t h a t  can po ten t i a l -  

l y  release t r i t i u m  should be a t  l e a s t  1.3 times the he igh t  o f  the sur- 
rounding b u i l d i n g  t o  prevent t r i t i u m  fumigat ion around t h a t  b u i l d i n g  dur- 
i n g  h igh  wind condi t ions.  Stacks and exhausts much lower than t h i s  e x i s t  
a t  a few LASL locat ions.  

A l l  contaminated gas l i nes ,  gloveboxes, hoods, c a t a l y s t  tanks, gas 
ho ld ing  tanks, moisture t raps, vacuum pumps, and other equipment should 
be p roper l y  labeled 'with CAUTION - INTERNAL TRITIUM CONTAMINATION (o r  
s i m i l a r )  s t i c k e r s  where such contamination i s  l i k e l y  t o  occur. Many LASL 
locat ions do no t  adequately label  contaminated equipment. 

ment used i n  t r i t i u m  areas should be labeled contaminated, o r  painted a 
d i s t i n c t i v e  co lor ,  and should remain permanently i n  t h a t  area. Tools and 
equipment n o t  requi red i n  t r i t i u m  areas should be s t r i c t l y  excluded. A l l  
contaminated vacuum pumps should be inspected f o r  o i l  leaks da i l y ,  where 
appl icable.  Leaking pumps should be immediately repai red i n  place, o r  
removed from serv ice and sent t o  an appropr ia te r e p a i r  locat ion.  O i l  
escaping from these pumps should be cleaned up immediately t o  prevent 
t r i t i u m  o f f  gassing. 

Housekeeping i n  t r i t i u m  areas should be v e r y  s t r i c t .  Tools and equip- 

Current and accurate schematic diagrams o f  a l l  t r i t i u m  gas handl ing . 

l i n e s  and systems should be prominantly posted a t  the operations panel 
where the  complexity of t h e  system warrants such a schematic. Many simple 
operations do n o t  r e q u i r e  schematics. 

Personnel working w i t h  equipment t h a t  can become contaminated w i t h  
tritium, or i n  hoods or gloveboxes where t r i t i u m  i s  s tored or used, should 
be requi red t o  wear impervious gloves. Since t r i t i u m  w i l l  d i f f u s e  through 
any glove mater ia l  eventual ly,  double gloves should be worn f o r  suspected 
h igh concentrat ions or prolonged contact w i t h  t r i t i u m .  
should be changed frequently, i n  t h i s  case. Where a worker may be exposed 
to high concentrat ions of t r i t i a t e d  water vapor i n  a i r ,  bubble s u i t s  wi th 
suppl ied a i r  should be used t o  prevent skin absorption o f  contaminated 
water vapor. . 

Outer gloves 

A l l  locat ions where t r i t i u m  i s  i n  use should be a i r  monitored cont in-  
uously when occupied by personnel. I n  most cases, t r i t i u m ' a i r  monitors 
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can g ive  s u f f i c i e n t  warning t o  prevent personnel exposures t o  airborne 
t r i t i u m  leaks. 

MAXIMUM TRITIUM INVENTORIES 

The TReC bel ieves t h a t  the  maximum t r i t i u m  inventory  permit ted a t  any 
LASL f a c i l i t y  should n o t  exceed twice the inventory  tha t  f a c i l i t y  has had 
on hand with e x i s t i n g  equipment and procedures. If an increase i n  the 
maximum inventory  permi t ted i s  required, a thorough review o f  the opera- 
t i o n  should be j o i n t l y  made by  Group H-1 and the  f a c i l i t y  supervision. 
Maximum inventor ies o f  t r i t i u m  recommended f o r  each f a c i l i t y  are: 

Maximum T r i t i u m  Inventory  
Lo ca t i on Group. L i  t-es 

1. TA-3-16 P-9 30 8 78,000 
2. TA-3-29 CMB-1 8 2 20,000 
3. TA-3-34 P-10 30 8 78,000 
4. TA-3-66 CMB-6 3 1 8 , 000 
5. TA-9-21 wx-2 4 1 10,000 
6. TA-21-209 CMB-3 1,115 300 2,900,000 
7. TA-33-86 wx-5 2,000 53 8 5,200,000 
8. TA-35-2 L-7 39 10 . 100,000 
9. TA-41-4 w x-5 77 21 200 , 000 
10. TA-55-1 CMB-11 100 27 260,000 

REDUCTIONS IN TRITIUM RELEASES POSSIBLE WITH EXISTING FUNDS 

A nnber o f  LASL t r i t i u m  operat ions are performed i n  hoods. The TReC . 

bel ieves hoods should o n l y  be used f o r  operations which have a very low 
p o t e n t i a l  f o r  t r i t i u m  release, such as storage o f  sealed t r i t i u m  shipping 
containers.  Hoods should n o t  be used f o r  operations i nvo l v ing  po ten t i a l  
t r i t i u m  releases, because of the volume o f  a i r ' t h e y  exhaust. 
t r i t i u m  concentrat ions i n  t h i s  exhaust a re  d i f f i c u l t  t o  measure w i t h  ex- 
i s t i n g  instrumentat ion,  and the  volume o f  a i r  makes t r i t i u m  removal by 
e x i s t i n g  technology d i f f i c u l t  and expensive. Hoods a lso contr ibute to  
poor energy conservation. 

D i lu ted  

A l l  e x i s t i n g  and f u t u r e  operations i nvo l v ing  po ten t i a l  t r i t i u m  r e -  
leases should be performed i n  gloveboxes, where feas ib le .  
used for these operations should be removed and replaced w i t h  sealed 
gloveboxes a t  the minimum r a t e  o f  one per group per year. 

Exhausts of pumps, gloveboxes, and other  equipment t h a t  may contain 
t r i t i u m  should be k e p t  t o  the lowest f eas ib le  f l ow  ra tes ,  and should be 
cont inuously  monitored f o r  t r i t i u m .  M u l t i p l e  exhausts i n  a loca l  area 
may be combined t o  reduce moni tor ing requirements. A l l  exhaust monitors 
should provide a recorded output  f o r  emission inventory,  and a loud audi- 
b l e  alarm t o  a l e r t  personnel working i n  the area when t r i t i u m  leve ls  ex- 
ceed l i m i t s  recomnended by  H-1. 

Where the  quan t i t i es  o f  t r i t i u m  p o t e n t i a l l y  emi t ted  warrant, exhausts 
o f  pumps, gloveboxes, and other equipment should be equipped w i th  a s t a t e  
of t h e  a r t  t r i t i u m  removal system. E x i s t i n g  systems a t  LASL make use o f  

Ex i s t i ng  hoods 
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a ho ld ing  tank f o r  emissions, a c a t a i y s t  t o  convert t r i t i u m  gas and tri- 
t i a t e d  hydrocarbon vapors to t r i t i a t e d  water vapor, a moisture t r a p  such 
as a m l e c u l a r  s ieve o r  desiccant, and a pump system f o r  r e c i r c u l a t i n g  
the  ho ld ing  tank contents through the loop o f  ca ta l ys t ,  moisture t rap, 
and tank. Gas from the moisture t r a p  i s  cont inuously monitored f o r  tri- 
tium. I f  the concentrat ion i s  low,  the gas i s  exhausted t o  the environ- 
ment. If it i s  high, i t  i s  r w t e d  back through the  loop. The t r i t i u m  
emissions monitor a t  t he  end o f  t h i s  loop should be connected t o  a record- 
e r  to provide an emissions inventory, connected t o  audible and v i s i b l e  
alarms t o  a l e r t  personnel i n  the area when t r i t i u m  emissions exceed recom- 
mended levels ,  and connected t o  a remote alarm i n  a l oca t i on  manned 24 
hours per day so that  accidental  excessive emissions during.non working 
hours w i l l  n o t  go unnoticed. 

REDUCTIONS I N  TRITIUM RELEASES POSSIBLE WITH ADDITIONAL FUNDS 
I 

The maximum reduct ion o f  t r i t i u m  releases to  the environment would be 
obtained by  r e q u i r i n g  a l l  operations using o r  s t o r i n g  t r i t i u m  i n  any form 
t o  be located i ns ide  gloveboxes whose exhausts are routed through a cata- 
l ys t  loop, as described above. This requirement would probably n o t  be 
economically f e a s i b l e  w i t h  e x i s t i n g  f a c i l i t i e s ,  b u t  would requ i re  con- 
s t r u c t i o n  o f  a new t r i t i u m  f a c i l i t y  whose design i s  s i m i l a r '  to the  f a c i l -  
i t y  present ly  scheduled for  const ruct ion a t  TA-41. 

Present t r i t i u m  operations are w ide ly  scat tered a t  LASL. Risks o f  
accidents dur ing t ransport ,  t r ans fe r  from one user to  the other, and 
packinglunpacking o f  t r i t i u m  containers could be reduced by  l o c a t i n g  tri- 
t ium operations a t  a s i n g l e  large f a c i l i t y  whenever feas ib le .  Cer ta in  
operations, such as the use o f  t r i t i u m  f i l l e d  microspheres . in the  laser  
fus ion  program, could n o t  be located a t  such a cen t ra l i zed  t r i t i u m  f a c i l -  
i t y .  

TIMETABLE AND MILESTONES FOR MAKING RECOMMENDED CHANGES 

LOCATION MILESTONE TIMETABLE 

A l l  Areas Ur ina l  yses f o r  a1 1 Review from 3/80-6/80 

I 

tr i ti um work er  s Accompl ish b y  9/80 

A1 1 .Areas Comprehensive SOPs f o r  a l l  Review requirements from 3/80-6/80 
t r i t i u m  work, accidents, Accompl i sh  by 12/80 
incidents,  and t r a i n i n g  

A l l  Areas T ra in  a l l  t r i t i u m  workers 
i n  appl icable SOPs 6/80; Accomplish by 9/80 

Review t r a i n i n g  s tatus from 3180- 

A l l  Areas A l l  t r i t i u m  contaminated Rev iew 31 80-41 80 
equipment , hoods , glove- 
boxes, and l i n e s  tagged 

Accompl i sh b y  61 80 

" C AU T ION -TR I T  I Wl CONTPM I N  AT ION I' 
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All Areas Take periodic a i r  and wipe Review needs 3/80-6/80 
samples for  t r i t i a t e d  water 
vapor 

Accomplish by 12/80 

A l l  Areas Make sure emissions are Review requirements 3/80-6/80 
monitored and recorded Accomplish by 12/80 

TA-3-29 Convert 5 t r i t ium hoods to Convert one hood t o  a glovebox per 

removal loop on combined and 1984. Instal l  tr i t ium removal 
glovebox exhausts. loop  on combined glovebox exhaust 

by 12/85. 

(CMB-1) gloveboxes. Ins ta l l  tr i t ium' year, i n  1980, 1981, 1982, 1983, 

TA-3-34 Convert 3 t r i t ium hoods to Convert one hood t o  a glovebox per 

combined glovebox exhaust by 12/83 

(P-10) gloveboxes. Ins ta l l  t r i -  year, i n  1980, 1981, and 1982. 
. tium removal loop on com- . Instal l  t r i t ium removal loop'on 

b i n e d  glovebox exhausts. 

TA-9-21 Convert hood in Room 120 t o  Convert hood to glovebox in 1980. 
glovebox. Decontaminate Dispose of a l l  contaminated l ines  
and deactivate Room 119. and equipment in' Room 119 by 12/80 

Decontaminate and deactivate Room 
119 by 12/81. 

TA-33-86 . Move a l l  operations to  new Accomplish by 12/83 
f a c i l i t y  i n  TA-41 

DCG: sm 

ATTACHMENTS: Appendix A: "Tritium Review Comni t t ee  Inspectionsn1 
Appendix B: "User Comments on Inspections" 

I 
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LOS ALAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  O F  CALIFORNIA 

LOS ALAMOS NEW MEXICO 8 7 5 4 C  

OFFICE M E M O R A N D U M  

. 

TO : Dis tr ibu t i on  OAT€ 11 January 1980 

FROM : T r i t i u m  Review Committee 

SUBJECT . INSPECTION OF TRITIUM OPERAIONS AT THE VAN DE GRAAFF FACILITY, TA-3-16 

SYMBOL :H-5-80-19 (W571) 

MAIL STOP. 486 

In t roduc t i on  
I 

A j o i n t  inspect ion was made o f  t h e  P-9 Van de G r a a f f  f a c i l i t y  a t  
TA-3-16 on December 18, 1979. The T r i t i u m  Review C o m i t t e e  (TReC) m e t  
w i t h  an Ad Hoc Corn i t tee appointed two years ago by H-DO t o  review P-9 
t r i t i u m  operations. Menbership o f  the Ad Hoc Committee included Richard 
Woods and Robert Hardekopf, P-9, Don Cof f in ,  CMB-3, Eugene Farnum, L-7, 
James Hyder, H-1, H. R. Maltrud, WX-5, and RoSb Minor, CMB-QA. V i s i t s  t o  
the  experimental and machine areas were n o t  possible because the two ac- 
ce le ra to rs  were i n  operat ion a t  the t i m e .  Consequently, inspect ion con- 
s i s t e d  main ly  o f  look ing  a t  a mdern ized version o f  the  crydgenic pumping 
systems f o r  excess t r i t i u m  gas from the machine ion sources. 

T r  i t i um Inventory  

The quan t i t y  o f  t r i t i u m  on hand a t  the t i m e  o f  t h e  inspect ion was 
This i s  higher than the usual q u a n t i t y  o f  12 t o  about 22 l i t e r s  (L).  

15 L normal ly kept.  One L of t r i t i u m  contains &out  2600 cur ies.  

Most t r i t i u m  i s ' rece ived  from TA-33-86 i n  sealed 2 L rese rvo i r  con- 
. t a i n e r s  f i l l e d  t o  30 pounds per square inch absolute (ps ia )  pressure. 

These containers are o f  LASL manufacture, are reused, have one o u t l e t  
va lve w i t h  a plugged por t ,  a pressure transducer, and are  returned t o  
TA-33-86 f o r  f i l l i n g .  They are packed ins ide  a foam l i n e d  wooden car ry -  

. i n g  case for t ransfer  from one LASL loca t i on  t o  another, and do n o t  leave 
LASL. This t r i t i u m  i s  used for  t r i t i u m  ion  sources o f  both accelerators.  

Some t r i t i u m  i s  a lso received from TA-33-86 i n  sealed 4 L cryotraps. 
The cryotraps are s ta in less  s t e e l  cy l inders  f i l l e d  with ac t iva ted  char- 
coal .  They have one o u t l e t  valve, which i s  plugged dur ing t ranspor t ,  and 
are moved ins ide  a p r o t e c t i v e  s tee l  drum. They do n o t  leave LASL. These 
t raps are reused a t  P-9 f o r  a l i m i t e d  per iod o f  time. When the  t r i t i u m  
i n  them i s  exhausted o r  contaminated beyond usable leve ls ,  the t r a p  i s  
disposed o f  as rad ioac t i ve  waste (bu r ia l ) .  This t r i t i u m  i s  used f o r  
smal l  volume, h igh  pressure (60 t o  70 ps ia )  s ta in less  s tee l '  gas targets .  
These ta rge ts  are about 2 mL i n  volume, and are f i l l e d  i n  place a t  t h e  
beam tubes where the on ly  v e n t i l a t i o n  i s  t h a t  normal ly provided, b u t  
which can. be increased i n  case o f  a s p i l l .  



Normal Operations 

f o i l  beam entry window and a gold fo i l  e x i t  windw ei ther  of which can 
rupture. When a rupture occurs i n  the entry f o i l ,  t r i t ium escapes into 
the V a n  de Graaff main vacuum system, some is temporarily trapped i n  vac- 
uum pump o i l ,  and the  rest is vented through an open, unmonitored stack 
extending 10 meters ( m )  above the roof of the main b u i l d i n g  for releases 
i n  the tandem experiment area,  or through a monitored stack extending 2 m 
above the roof of the 10 s tory tower for releases i n  the ver t ical  experi- 
ment area. 

Each s ta inless  s tee l  gas target  cel l  has a t h i n  ind ium or molybdenum 

The ion source tritium reservoirs  are mounted and sealed t o  the Van 
de Graaff system before any valves are opened. Tne tritium passes through 
a diffuser cel l  to reduce the pressure and flow ra t e  to values required 
by the ion source and to-purify the gas. About one percent is converted 
to ions and accelerated. The accelerated tritium ions impact on and  a re  
retained by the ta rge t  material. 
on the.wal1s of the system and some is eventually exhausted, a t  very low 
concentrations, v i a  a stack. 
ion source is pumped by a charcoal t rap  immersed i n  liquid nitrogen. 
Essentially a l l  of this tritium is collected i n  the charcoal t rap,  which 
i s  periodically sealed and returned to TA-33-86 for recovery of the t r i -  
t ium.  A very small amount of t r i t ium inevitably gets i n t o  an o i l  fore- 
pump which is used i n  conjunction w i t h  the  cryogenic pump. Exhaust of 
the fore-pumps is routed t o  a stack extending 2 m above the roof of the 
10 s to ry  tower hous ing  t he  ver t ical  V a n  de Graaff. This stack is moni- 
tored continuously for tritium, and is connected e l ec t r i ca l ly  to cut off 
valves located between the cryopump and the mechanical oi l  pump. If the 
monitor senses any emission above a preset level ,  the valve shuts auto- 
matically to stop the emission until the s i tuat ion can be remedied. T h i s  
equipment is only now being instal led a t  P-9, and i s  more sophisticated 
t h a n  the previous system. 

T r i t i u m  i n  the vacuum system plates out 

About 99 percent of the tritium from the 

The two cryopumping systems w i t h  the i r  valves, pumps, and l ines  are 
inside two cabinets and are normally under vacuum. 
of transparent p las t ic ,  a r e  monitored and  vented t o  the outside through 
an0 t h  er stack . 

The cabinets are made 

All operations inside the cabinet a r e  covered by an SOP. Repair and 
maintenance operations are  very infrequent, and m u s t  be covered by a 
special work permit as required. 

Deficiencies i n  Normal Operations 

None observed. 

T r i t i u m  Releases 

Most accidental releases from t h i s  f a c i l i t y  have been due t o  infre- 
q u e n t  gas target  ce l l  f o i l  ruptures. 
have been very r a re .  

Leaks into the cryopump cabinets 

I 



Future Operations 

scheduled t o  be instal led i n  the very near future. I t  is similar i n  
principle to  the old system, b u t  i t  i s  designed t o  be nuch m r e  re l iab le  
and less prone to  operator error than  the o l d  design. Extra components 
of a l l  parts of the system are  available i n  this new system, so tha t  any 
s ingle  component that f a i l s  can be immediately bypassed by using an 
identical component elswhere i n  the system. Repairs t o  damaged components 
may proceed i n  many cases concurrently w i t h  use of the tritium ion 
sources. 

A new cryopumping system, complete w i t h  a l l  pumps and hardware, is 

DG:sm 
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I 

I 

INTRODUCTION: 

f a c i l i t y  was conducted on January 31, 1980. 
f a c i l i t y  was Bob Carpenter. 

A review o f  t h e  CMB-1 t r i t i u m  operations i n  the  large TA-3-29 
The TreC contact  a t  t h i s  

TRITIUV INVENTORY: 

The t r i t i u m  inventory  o f  t h i s  f a c i l i t y  var ies  w i t h  the 
s ince i t  consists p r i m a r i l y  o f  samples await ing analysis.  

DESCRIPTION OF NORMAL: OPERATIONS: 

Room 3111 i s  a chemistry labora tory  where LiDT samples 
are analyzed. The samples are packed ins ide  i n d i v i d u a l l y  

work 1 oad , 

i n  so lu t ion  
ea1 ed brass 

containers, and contain up t o  015 grams o f  LiDT. Each brass container i s  
opened b y  hand i n  a hood, analyz.ed i n  the hood, and returned t o  the brass 
container and resealed a f te r  analysis. Some s o l i d  LiDT samples are a lso 
analyzed here. These samples come sealed i n  a brass outer container and 
a welded s tee l  inner capsule. The brass container i s  opened i n  a second 
hood where the capsule i s  removed and opened w i t h  a pipe cu t te r .  The 
powder i s  converted t o  t r i t i a t e d  water i n  a furnace and t h i s  water i s  
co l l ec ted  in  a magnesium perch lorate trap. Both furnace and t rap  are 
located ins ide  the  hood. Both hoods exhaust through the  large f i l t e r  
tower a t  the f ron t  o f  TA-3-29, and are n o t  monitored f o r  t r i t i u m .  
Operators i n  t h i s  room wear smcks and rubber gloves wh i le  handl ing any 
t r i t i u m  samples and are requ i red  t o  submit d a i l y  u r i ne  samples. 

Room 7051 has a ZrT t a r g e t  i n  a neutron generator. The generator i s  
sealed dur ing use, b u t  must be opened once every seven years to  change 
the  ta rge t .  A vacuum 
roughing pump used a f t e r  each ta rge t  change exhausts i n t o  a hood nearby. 
This hood exhausts through the  la rge  f i l t e r  tower a t  t he  f r o n t  o f  
TA-3-29. The neutron generator i s  used f o r  neutron a c t i v a t i o n  analysis. 
According t o  the SOP, t h e  operator nus t  wear gloves when changing t h e  Z rT  
t a r g e t  and a u r i n e  sample i s  taken a f t e r  each ta rge t  changing operation. 

An SOP ex i s t s  f o r  the  ta rge t  changing operation. 



I 

D i s t r i b u t i o n  -2- February 8, 1980 

Room 7119 prepares s o l i d  t r i t i d e  samples f o r  analysis in  other labor-  
a to r ies .  A l l  sample preparat ion i s  ca r r i ed  ou t  i n  a glove box under 
s l i g h t  negative pressure. 
f o r  t r i t i u m  by an i n s t a l l e d  r a d i a t i o n  detector w i th  a l oca l  alarm. If 
the alarm i s  act ivated,  the glove box exhaust i s  au tomat ica l l y  routed 
through a ca ta l ys t  o f  CuO t o  ox id i ze  t r i t i u m  to t r i t i a t e d  water, and a 
desiccant to t r a p  the water. Exhaust from the glove box, and from the 
c a t a l y s t  and desiccant system i s  passed up t h e  la rge  f i l t e r  tower a t  the 
f r o n t  o f  TA-3-29. An SOP covers operat ions w i t h  t r i t i u m .  Persons working 
w i t h  t r i t i u m  are requ i red  t o  submit d a i l y  u r i n e  samples. 

The exhaust from t h i s  glove box i s  monitored 

Room 7121 determines the amount o f  t r i t i u m  contamination i n  s m a l l  
metal samples. These samples are prepared f o r  analysis i n  Room 7119, 
then t rans fer red  t o  Room 7121 i n  sealed containers. A l l  analysis for  
t r i t i u m  i s  performed ins ide  a hood conta in ing a furnace, CuO c a t a l y s t  t o  
convert  t r i t i u m  t o  t r i a t e d  water, and a water t rap.  
monitor i s  placed i n  the hood dur ing t r i t i u m  operations. 
exhaust goes out the la rge  f i l t e r  tower a t  the f r o n t  of TA-3-29. 
operator wears a smock- and rubber gloves dur ing a l l  t r i t i u m  operations 
and i s  requ i red  t o  submit a d a i l y  u r ine  sample. 

A por tab le t r i t i u m  
The hood 

The 

Room 7127 i s  a r a d i a t i o n  count ing room. T r i t i u m  samples i n  sealed 
glass capsules are analyzed i n  a s c i n t i l l a t i o n  counter. Each sample 
contains on l y  microcur ie  amounts o f  t r i t i u m ,  and i s  s tored i n  a hood 
exhausting through the  large f i l t e r  tower a t  the f ron t  o f  TA-3-29. 
Persons working with t r i t i u m  are  requ i red  t o  submit d a i l y  u r i n e  samples. 

Samples are 
placed i n  the  furnace, and the  gas evolved i s  co l lec ted  i n  glass bulbs 
which are sealed and removed from the vacuum bench. A mass spectrometer 
i n  t h i s  room analyzes the  gases i n  the  bulb samples, and exhausts i n t o  a 
hood. The hood also i s  the  storage loca t ion  f o r  two small containers o f  
t r i t i u m  gas used as a standard f o r  the  mass spectrometer. Each container 
holds 0.1 L o f  t r i t i u m  when f u l l .  The exhausts from the hood and vacuum 
bench pass through the  l a rge  f i l t e r  tower a t  t he  f r o n t  o f  TA-3-29. 
Persons working w i t h  t r i t i u m  are requ i red  t o  submit d a i l y  u r i ne  samples. 

Room 7129 contains a l a rge  vacuum bench wi th a furnace. 

Room 7112 receives l i q u i d  samples conta in ing LiDT i n  sealed brass 
outer containers. These samples are opened and analyzed i n  a hood. 
por tab le t r i t i u m  monitor i s  used dur ing t r i t i u m  operations. The operator 
wears a smock and rubber gloves. The hood exhausts through the la rge  
f i l t e r  tower a t  the  f r o n t  o f  TA-3-29. So l i d  residues l e f t  a f t e r  
p rec ip i t a tes  are d r i e d  under heat  lamps are taken ou t  o f  the hood and 
thrown i n  rad ioac t i ve  waste containers placed i n  the room. 
are disposed o f  by  b u r i a l .  
submit d a i l y  u r i n e  samples. 

Samples are opened i n  the  hood, and the carbon electrodes are prepared i n  
t h e  hood. Used electrodes are taken out o f  t h e  hood and t h r w n  i n  
r a d i o a c t i v e  waste containers placed i n  the room. These wastes are 
disposed of b y  b u r i a l .  
submit d a i l y  u r i ne  samples. 

A 

These wastes 
Persons working wi th  t r i t i u m  are requi red t o  

Room 7118 has a la rge  spark emission spectrograph locateh i n  a hood. 

Persons working with t r i t i u m  are requ i red  t o  



I 

Di s tr i bu ti on - 3- February 8 ,  1980 

DEFICIENCIES I N  NORMAL OPERATIONS: 

a i r  or for  removable t r i t i a t e d  water on surfaces. With the one noted 
exception, a l l  glove boxes, hoods, and vacuum benches used +or tr i t ium 
samples have unmonitored exhausts tha t  are routed through the large 
f i l t e r  tower a t  the f ront  of TA-3-29. T h i s  f i l t e r  tower is not monitored 
for  tr i t ium. 

I .' 
None of the rooms reviewed have periodic H-1 samples for t r i t ium in 

TRITIUM RELEASES: 

Small amounts of t r i t ium, in amounts tha t  a re  small b u t  impossible ta 
estimate, are released from samples r u n  i n  TA-3-29. 

NTUR E OPERAT IONS: 

Future operations will resemble present operations. 

DCG : sf 
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OFFICE M E M O R A N D U M  
TO D i s  tr ibu t i on  

: T r i t i u m  Review Committee PCG 
SUBJECT . REVIEW OF TA-3-34 (CRYOGENICS) TRIT IUM OPE2A?lONS 

MAIL STOP 486 

I 

I ntrodu c t  i on  

A review of t he  P-10 Cryogenics t r i t i u m  operations a t  TA-3-34 w j s  
conducted on January 11, 1980. 
(TReC) present were T. E. Ehrenkranz, T. C. Gunderson, and R. A. Ja lber t .  
The TReC contact  a t  t h i s  f a c i l i t y  was R. H. Sherman, P-10 Radiat ion Safety 
O f f i ce r .  

MemSers of the T r i t i u m  Review Committee 

T r i t i u m  Inventory  

Normal t r i t i u m  inventory  i s  about 4.3 g, o r  about 43,000 C i .  
I 

Descr ip t ion o f  Narma l  Operations 

T r i t i u m  i s  handled i n  four  laborator ies (Rooms 122, 123, 129, and a 
basement lab) .  I n  Room 122 proper t ies of compressed and s o l i d  t r i t i u m  
are invest igated i n  a hood t h a t  i s  under negat ive pressure w i th  respect 
t o  the room. There i s  a t r i t i u m  monitor w i t h  audible alarm on the hood 
exhaust duct. The exhaust goes out i t s  own stack on the  roof .  A room 
a i r  monitor i s  also cont inuously operated and i t  ac t iva tes  a l i gh t  a l a r m  
i n  the en t r y  t o  the  bu i ld ing ,  i n  addi t ion t o  i t s  audible a l a r m .  About 
1 g (-10,000 C i )  o f  t r i t i u m  i s  r o u t i n e l y  used i n  the hood. Ed Gr i l l y  i s  
i n  charge o f  t h i s  lab. 

I n  Room 123 the  decay process o f  t r i t i u m  i s  invest iga ied.  Gene Kerr 
runs t h i s  lab, which has a negat ive pressure hood. About 0.3 g (-3000 C i )  
of t r i t i u m  i s  normal ly  i n  the  system. A stack m n i t o r  and room monitor 
(with entry-way l i g h t  and audible a l a r m s )  a r e  used. There have been no 
r o u t i n e  expcsures, o n l y  accidental  exposures ( "T r i t i um Exposure from 
Uranium Pot Rupture," HRD-79-3, July,  1979). Dual thermal cont ro ls  have 
now been i n s t a l l e d  on the  furnace, which beats uranium pots af ter .  the 
accident l a s t  spring. Routine exposures and stack emissions (n€i/yr 
amounts) a re  qu i te  low. 

Bob Sherman i s  %charge o f  t h e  l ab  i n  Room 129 where work i s  done on 
d i s t i l l a t i o n  of  var ious  hydrogen isotopes. There i s  a stack monitor and a 
room a i r  m n i t o r  with entry-way l i g h t  and audib le  ( l o c a l )  alarms. 
3 g (-30,000 C i )  are normal ly  i n  the hood a t  any one time. 
sions are minimal, be ing  mCi amunts per year. An add i t iona l  safety 

About 
Stack emis- 



fea ture  i n  t h i s  lab i s  a surge tank f o r  t he  main vacuum exhaust. 
t r i t i u m  leve ls  i n  the exhaust r ime  above a preset l eve l ,  exhaust i s  
routed t o  the  tank. This t raps po ten t i a l  environmental ly damaging 
releases. Exposures are  ve ry  l m  and the lab  i s  used in f requen t l y  
(several times annually). 

There i s  a mss spectrophotometer i n  the  basement where 0.1 - 0.5 cmj 
(-0.26 - 1.5 C i )  per sample o f  hydrogen isotopes are analyzed. The mass 
spec i s  i n  a closed loop system and o n l y  -0.01 C i  o f  t r i t i u m  i s  released 
per sample. 

Because some vacum pumps f o r  t he  labs are i n  the  basenpit. there a r e  
two t r i t i u m  raom a i r  monitors there w i t h  audible and v i sua l  alarms. A i r  
i n  the  main h a l l  along t h e  three labs i s  a lso  nun i to red  and por tab le tri- 
t ium a i r  saxplers are located outs ide each lab  i n  the hallway. Ex3austs 
from vacuum pumps i n  the  basemnt  are routed back t o  the  hoods. Each lab 
has i t s  own stack h i c h  i s  -30 f e e t  above the  roo f  l i n e .  An engineering 
study i s  p resent ly  be ing condgcted t o  determine how t o  i s o l a t e  the  l abs '  
v e n t i l a t i o n  systems from the  r e s t  o f  the bu i ld ing .  
p lan i n  case o f  an emergency. 

Def ic ienc ies i n  Nor ia l  Operations 

p tov i s ion  t o  reduce emissions except the  surge tank on the exhaust o f  the 
hood i n  Room 129. 

T r i t i u m  Releases 

If 

I 

There i s  a room t r i t i u m  monitor. 

There i s  an evacuation 

I 
I 

R e l a t i v e l y  l a rge  q u a n t i t i e s  of t r i t i u m  are  handled i n  doods, w i t h  no 

I 

I 

Four years ago, before the  surge tank on the  hood exhaust i n  Room 1 2 9  

Normal emissions from t h i s  f a c i l i t y  a re  about 1 C i  annually. 
was i n s t a l l e d ,  about 25,000 C i  of  t r i t i u m  were re leased due t o  an operator 
e r ro r .  

Future Operations 

Future operations w i l l  resemble present operations. 
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TO . D i s t r i b u t i o n  

LOS ALAMOS SCENTlFlC LABORATORY 
UNIVERSITY OF CALIFORXI+. 

LOS ALAMOS NEW MEXICO 87544 

OFFICE M E M O R A N D U M  

DATE. Febrdary 14, 1980 

FROM : T r  i t ium Rev i ew Comi  t t e e  flL6 
SUBJECT :REVIEW OF TA-3-66 TRITIUM OPERATIONS 

SYMBOL :ti-5 80-230 (W571) 

MAIL STOP 486 

INTRODUCTION: 

A review o f  CMB-6 t r i t i u m  operations a t  TA-3-66 was conducted on January 
31, 1980. The TReC contacts a t  t h i s  f a c i l i t y  were D. J. Sandstrom, 
F. F. F l i c k ,  and A. G. Fox. 

TRITIUM INVENTORY: 

No t r i t i u m  was on hand dur ing t h i s  v i s i t .  T r i t i u m  i s  on l y  kept a t  t h i s  
f a c i l i t y  when requ i red  f o r  use, and i s  re turned t o  TA-33-86 between operations. 

DESCRIPTION OF NORMAL OPERATIONS: 
I 

I n  one operation, a Nd-YAg laser  i s  used t o  weld shut small me ta l  con- 
ta iners  f i l l e d  w i th  t r i t i u m .  The welding operat ion takes place i n  a spec ia l  
j i g  w i t h  a sapphire window i n  one end, t o  al low penetrat ion o f  the  laser  beam. 
P r i o r  t o  welding, the disassembled j i g  i s  pu t  together w i t h  a f resh container 
inside, o r ien ted  so t h a t  a small ho le  i n  the container i s  located adjacent t o  
the  sapphire window, sealed, and f i l l e d  w i t h  t r i t i u m  gas a t  pressures up t o  
10,400 pounds per square inch ( p s i )  a t  TA-33-85. The assembled j i g  i s  then 
placed ins ide  an outer,  sealed shipping container f o r  movement t o  TA-3-66. 
There the j i g  i s  removed from the sh ipp ing container,  and the  small metal con- 
ta ine r  ins ide  i s  welded shut, lock ing  up t o  300 cur ies o f  t r i t i u m  w i t h i n  it. 
During welding, a i r  around t h e  j i g  i s  exhausted through a s i x  inch diameter 
f l e x i b l e  vacuum tube which exhausts through a 60 f o o t  h igh  stack located on 
t h e  south s ide of TA-3-66. The welding operat ion i s  monitored by an H-1 person 
assigned to t h i s  f a c i l i t y .  A por tab le t r i t i u m  monitor i s  operated cont inuously 
dur ing  t h e  operation. An alarm jack on t h i s  monitor i s  connected t o  an audible 
alarm which can be heard throughout the f a c i l i t y .  The sealed j i g  i s  resealed 
i n  i t s  sh ipp ing container and sent back to TA-33-86 a f t e r  welding. A f a c i l i t y  
SOP cover ing t h i s  opera t ion  requ i res  the person doing the f i l l i n g  and sea l ing  
t o  wear rubber gloves and a lab  coat dur ing t h e  operat ion.  

A f te r  they are removed from the j i g  and decontaminated a t  TA-33-86, the 
small  t r i t i u m  containers are placed i n  an aluminum shipp ing container, and 
returned t o  a d i f f e r e n t  labora tory  i n  TA-3-66. The n u h e r  of  these f i l l e d  



I 
Dis tr ibution - 2- February 14 ,  1980 

tritium containers that  can be present i n  their s h i p p i n g  containers i n  this 
laboratory is controlled by a f a c i l i t y  SOP. 
p i n g  containers by a person wearing gloves and a lab coat. They are briefly 
taken out of the hood and weighed, t h e n  transferred t o  a second hood for as- 
sembly into sealed test  units. An H-1 representative is present a t  a l l  times 
when the  tritium containers are  not sealed i n  their s h i p p i n g  containers or 
test  uni t s .  Air leaving the hoods i n  t h i s  room is continuously monitored by 
portable tritium monitors w i t h  alarm jacks connected to  the b u i l d i n g  alarm 
system. Both hoods exhaust through a s ingle  stack which reaches 15 f ee t  above 
the  roof of the 30 foot  b u i l d i n g .  

They a re  removed from their sh ip -  

A second laboratory i n  this f a c i l i t y  is sometimes used to  plate micro- 
spheres from L-7 w i t h  various metals. All plating of these spheres is per- 
formed inside a large s ta in less  s teel  hood. A portable tritium monitor and an 
H-1 representative are present i n  the room d u r i n g  this operation. The tritium 
monitor for  this operation only alarms local ly ,  hcwever. The hood used has an 
independen t  blower and stack system, and exhausts 15 f e e t  above the roof. 
Operators wear rubber gloves and lab coats when handling the  microspheres. 

I 
DEFICIENCIES IN NORMAL OPERATIONS: 

None of the personnel involved i n  tritium operations a t  this  f a c i l i t y  a re  
required t o  submi t  rout ine urine samples for tritium analysis, b u t  the oper- 
a t ing personnel a r e  required to  submi t  urine samples a f te r  each operation. 
None of the stacks a t  this f a c i l i t y  have continuous tritium monitors. 

TR IT IUM RELEASES : 

No tritium releases have been observed a t  th i s  f a c i l i t y .  

FUTUR E OPERAT IO NS: 

Future operations will resemble present operations. 
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OFFICE MEMORANDUM 
DATE February 7, 1980 

OC6 
FROM : T r i t i u m  Review Committee 

SUBJECT : REVIEW OF TA-9-21 TRITIUM OPERATIONS 

SYMBOL : H-5 80-148 (W571) 

MAIL STOP 486 

INTRODUCTION 

A review o f  t h e  WX-2 t r i t i u m  f a c i l i t i e s  a t  TA-9-21, Room 119 and 120, 
was conducted on January 10, 1980. 
member, R. Ja lber t ,  was absent. TReC contacts a t  t h i s  f a c i l i t y  were 
T. E. Larson o f  WX-2 and J. 5. Haynie o f  H-1. 

One T r i t i u m  Review Cotmiittee (TReC) 

TRITIUM INVENTORY . 

Inventory  a t  t he  time o f  t h i s  inspect ion was equivalent t o  2L o f  tri- 
t ium gas a t  atmospheric pressure. A l l  t r i t i u m  a t  t h i s  s i t e  i s  n o t  i n  the 
gaseous form. Some i s  s tored i n  a uranium t r a p  as uranium t r i t i d e ,  and 
some as metal sa l t s .  

DESCRIPTION OF NORMAL OPERATIONS 

Operations i n  Room 119 have been shut down since 1975. A l l  operations 
i n  t h i s  room were conducted i n  glass l ines ,  which were located i ns ide  a 
la rge  vacuum bench a t  less than ambient pressures. Volume of t he  glass 
l i n e s  i s  about 3L. The vacuum bench has a pressure actuated alarm t h a t  
goes off i n  the  LASL cen t ra l  c o m n i c a t i o n s  b u i l d i n g  i f  the  fan stops. . 

Operations i n  Room 120 occur three or  four  times per year. A l l  oper- 
a t ions i n  t h i s  room are  conducted ins ide  a vacuum bench, i n  glass l i n e s  
of  about 3L volume. Operations are o f  two types. The f i r s t  type consis ts  
of thermal ly  decomposing metal t r i t i d e s  f o r  mass spectrometr ic analysis.  
The second type involves surve i l lance o f  var ious s a l t s  f o r  he l ium bui ldup 
over years o f  storage, a l so  by  mass spectrometr ic analysis.  The co l lec ted  
mass spectrometer samples are i n  glass containers wi th  valves, and are 
placed ins ide  a padded box f o r  hand car ry ing  t o  b u i l d i n g  32, where the  
analysis i s  performed. 

Both rooms have a continuous t r i t i u m  monitor f o r  room a i r ,  w i t h  a 
pre-set l o c a l  alarm. A s i n g l e  SOP covers a l l  operat ions w i t h  t r i t i u m ,  i n  
both rooms. Bu i l d ing  32 has a continuous t r i t i u m  room a i r  m n i t o r  w i th  
l o c a l  alarm i n  the mass spectrometer room. 

DEF IC1 ENCI ES I N  NORMAL OPERAT IONS 

The equipment a t  t h i s  f a c i l i t y  i s  outdated, and i s  no t  s ta te -o f -  
thear t .  There are no stack monitors f o r  the vacuum bench exhausts, and 



I 

no c a t a l y t i c  scrubber on the  vacuum bench exhausts. Glass l i n e s  are 
e a s i l y  broken. 
s i g n i f i c a n t  distance, and are  subject t o  breakage. 

TRITIIM RELEASES 

Mass spectrometer samples i n  glass are hand .car r ied  a 

I 

One re lease o f  t r i t i u m  occurred i n  1960 o r  1961 when a t r a p  i n  Room 
119 broke wh i le  working w i t h  hafnium t r i t i d e  pcwder. 
occurred about 1975 when a small f i r e  i n  the  ca lor imeter  set  o f f  t he  f i r e  
suppression s p r i n k l e r  system and f i l l e d  the  vacuum bench w i th  water 
through gaps i n  the  glass doors. This water had t o  be siphoned ou t  i n t o  
p l a s t i c  jugs f o r  disposal as t r i t i u m  contaminated waste. 

A second i n c i d i e n t  

Normal emissions contain from 0.5 t o  1.5 mL o f  t r i t i u m ,  o r  about 1.3 
t o  3.9 cur ies  of t r i t i u m ,  each year o f  operation. There are add i t i ona l  
small releases from the  mass spectrometer samples run  i n  Bu i l d ing  32. 

FU TUR E 0 P ER AT IO N S 

Future operations w i l l  resemble present 
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LO5 A U M O S  SCIENTIFIC UBORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MtXlCO 07SAA 

OFFICE MEMORANDUM 
D i s t r i b u t i o n  DATE January 21, 1980 

FROM : T r i t i u m  Review Committee flcc 
SUBJECT . R E V I E W  OF TA-21-209 TRITIUM OPERATIONS 

SYMBOL : H-5 80-81 (W571) 

MAIL STOP. 485 

INTRODUCTION 
-I 

A review o f  t he  CMB-3 t r i t i u m  f a c i l i t y  a t  TA-21-209.was conducted.on 
January 3, 1980. 
attended. The TReC contacts a t  t h i s  f a c i l i t y  were J.  D. F a r r  and J. L. 
Anderson o f  CM8-3. 

TR IT 134 INVENTORY 

A l l  members o f  the T r i t i u m  Review Committee (TReC) 

I 

The normal t r i t i u m  inventory a t  t h i s  f a c i l i t y  i s  somewhat less than 
the 150 grams on hand a t  the t ime o f  t he  review. 
i s  about 1.45 m i l l i o n  curies, o r  about 557 L o f  t r i t i u m  gas a t  standard 
atmospheric pressure. 

One-hundred f i f t y  grams 

DESCRIPTION OF NORMAL OPERATIONS -- --- --- - 
TA-21-209 i s  operated by a number o f  s t a f f  members and technicians. 

A l l  t r i t i u m  storage, handling, and t rans fe r  are done ins ide  hoods, vacuum 
benches, and glove boxes. 

Most t r i t i u m  i s  received i n  50 L double wal led shipping containers 
as the pure gas. Upon rece ip t ,  these 50 L containers a r e  monitored f o r  
leakage, removed from an overpack drum, and stored a t  a s ing le  l oca t i on  
i n  a vacuum bench i n  a r e s t r i c t e d  access r a d i a t i o n  area. H e n  a 50 L 
container i s  opened, t h e  gas i s  t rans fe r red  through sealed s ta in less  
s t e e l  l i n e s  t o  the experiment or t o  'a uranium t r a p  f o r  storage. 

Rooms i n  the r e s t r i c t e d  access r a d i a t i o n  area are on a s ing le  pass 
v e n t i l a t i o n  system, separate from the  . rec i r cu la ted  a i r  system i n s t a l l e d  
i n  the  r e s t  of t he  bui ld ing,  so t h a t  t he re  i s  a f low of a i r  i n t o  the  
r a d i a t i o n  area from the clean area. A i r  exhausted from the  r a d i a t i o n  
area i s  vented t o  atmosphere through a t a l ?  f a c i l i t y  stack a t  a r a t e  o f  
about 5 a i r  changes per hour. The stack has a continuous t r i t i u m  
r a d i a t i o n  monitor wi th a pre-set alarm leve l .  

I 
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I 
This f a c i l i t y  reacts  l i t h i u m  metal w i t h  tritium gas t o  form l i t h i u m  

t r i t i d e  ( L i T ) .  
sol id  i n  molds, and machined t o  close dimensional tolerances inside an 11 
m3 capacity dry box. 
water vzpor, c10 ppm of oxygen, and c309 ppm of nitrogen i n  the dry  box.  
The helium car r ie r  gas is  recirculated a n d  monitored by sensors 
continuously. All materials entering the bax do so through an air lock 
which can be evacuated and purged w i t h  the car r ie r  gas p r io r  t o  entry. 
The in te r ior  of the box is kept a t  about 1% positive pressure, compared 
to  room a i r ,  i n  order t o  prevent any leakage of water vapor or oxygen 
into the box. These substances react  w i t h  L i T  to  l ibera te  t r i t i um gas, 
and are undesirable i n  the box. 
vacuum t o  a large s ta in less  s t ee l  h o l d i n g  t a n k .  When t h i s  t a n k  reaches a 
preset pressure below ambient, the gas inside is pumped out t h r o u g h  a 
double catalyst  system. One catalyst  i s  on s t andby  while one i s  used t o  
oxidize t r i t i a t e d  gases into water vapor and COP. 
catalyst  i s  routed through a sealed vacuumlpressure pump into a second 
p a i r  of small s ta in less  steel  h o l d i n g  tanks. When the pressure i n  one of 
these small t a n k s  reaches a preset pressure above ambient, the gas is 
allowed to escape through one of 4 molecular sieves ( 2  for each t a n k ) ,  
where the t r i t i a t e d  water vapor is collected. Effluent from the small 
t a n k  is continuously monitored for r e l a t ive  h u m i d i t y  and r a d i a t i o n ,  w i t h  
pre-set alarm levels on the monitors. 
a larm levels,  the eff luent  is routed through the second molecular sieve. 
I f  only the t r i t i u m  monitor alarms, the eff luent  is routed back into the 
large holding t a n k  preceding the catalyst .  
i f  only the h u m i d i t y  monitor alarms (unl ikely) ,  the gas is allowed t o  
escape up  the f a c i l i t y  stack. When i t  becomes necessary to  use the 
second molecular sieve from a pressure t a n k ,  the s t a f f  switches the 
system through the second pressure t a n k  and purges the saturated s ieve '  
w i t h  dry argon gas. 
a sealed 30 gallon drum f i l l e d  w i t h  a dessicant of known capacity. 
drum i s  loaded t o  70%of  desiccant capacity, monitored by i t s  weight g a i n .  
then valved s h u t  and sent t o  the LASL radioactive waste burial si te.  

Some research operations take place i n  ordinary vacuum benches and 
hoods. These benches and hoods have low maxinum limits of tritium t h a t  
can be used inside them.  Exhaus t  from these benches and hoods i s  u p  the 
f aci 1 i t y  stack. 

past include f i l l i n g  fusion targets  w i t h  t r i t i u m  for  the LASL and Sandia 
Lab fusion programs, and the  remval of t r i t i u m  gas f rom various fusion 
blanket materials. These materials include l i t h i u m  metal, l i t h i u m  
ceramics, l i t h i u m  aluminates, l i t h i u m  s i l i c a t e s ,  and others; 

The sol id  sa l t  is ground to a powder, pressed i n t o  a 

Helium car r ie r  gas is used t o  m a i n t a i n  tl ppm of 

Effluent from the box is pumped under 

Effluent from the 

I f  bo th  monitors exceed the i r  

If neither monitor alarms, or 

The argon i s  vacuum pumped through'sealed l ines  i n t o  
This 

I 

I 

Other operations t h a t  have taken place inside the dry box i n  the 
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Persons working i n  the dry box are required to  perform i n  accordance 
w i t h  a f a c i l i t y  SOP. They must wear a t  l ea s t  a lab jacket,  taped a t  the 
wrists, and a single p a i r  of PVC gloves for any work, no matter how 
short .  For work periods tha t  will exceed IO to  15 minutes, they must 
also use a pair of polyethylene shoulder length gloves over their  lab 
coat and inner gloves, and a t h i r d  pair of PVC gloves. 
of gloves must be changed af te r  every 10 t o  15 minutes the operation 
continues i n  the box. Dry box glove port gloves are made of Hypalon, and 
are always considered t o  have a low level of tritium contamination due t o  
diffusion. 
or stack monitors indicate a leak, i f  the gloves show visual signs of 
deterioration, or i f  a glove becomes highly contaminated. 

T h i s  outer pair 

These dry box gloves are only changed when the tritium room 

There is a small vacuum box used for washing contaminated parts. The 
procedures and effluents from t h i s  vacuum box are  handled in the same 
fashion as those for the large dry box. 
11 curies of tritium, or about 0.5 ppm by volume i n  : a i r ,  is usually 
present i n  t h i s  box.  

An equilibrium concentration of 

All gloves changed o u t  d u r i n g  dry box or vacuum box work are placed 
i n  a labeled radioactive waste container lined w i t h  plastic.  When the 
container is f u l l ,  t he  p las t ic  liner is sealed and shipped t o  the LASL 
radioactive waste burial  s i te .  A l l  tools used i n  the radioactive area 
are usually painted red, and remain i n  t h i s  area permanently. Vacuum 
pump o i l  i n  contaminated pumps must be changed periodically, so a l l  pump 
reservoirs are f i t t e d  w i t h  sealed drain l ines and valves before use. 
When the o i l  must be changed, i t  is pumped o u t  under vacuum into a drum 
f i l l e d  w i t h  vermiculite. 
capacity, on a weight basis,  i t  is sealed and sent to the LASL waste 
burial  s i te .  

When the drum reaches 70 percent of vermiculite 

There a re  systems and techniques used t o  mnitor and contain tritium 
i n  addition to the f a c i l i t y  stack monitor. There are 6 tr i t ium monitors 
i n  a l l ,  3 located i n  the dry box room, and one each i n  the equipment room 
where the catalysts  and molecular sieves are located, the radiation area 
research lab, and the clean area hallway between the radiation area and 
the clean area. All of these monitors have pre-set alarms. A l l  persons 
working i n  the radiation area s u b m i t  urine samples for tiritium analysis 
twice each week, on Wednesday and Friday. A Group H-1 surveyor takes a .  
room moisture sample on a dessicant and counts i t  for tritium about once 
per week. He also takes smear samples o f  multiple locations w i t h i n  the 
radiation area on a regular schedule. Typical smear sample concentrations 
are  <200 dpm/100 cm2. Cleanup is  required i f  the smear reads >700 dpm/100 
cm2. A l l  vacuum eff luent  lines from any location i n  the radiation area 
are painted orange and routed through the ca ta ly t ic  cleanup system. 
housekeeping and cleanliness is stressed. Any work w i t h  powdered L i T  must 
be done i n  the dry box, w i t h  the 3 glove protection technique. 

Good 
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The dry  box i s  equipped w i t h  an o i l  sump t o  al low excess pressure t o  

E f f l u e n t  from t h i s  sump i s  rou ted  through t h e  
escape when one or more r a d i a t i o n  warkers i n s e r t  t h e i r  hands i n t o  the 
m u l t i p l e  p a i r s  of gloves. 
c a t a l y s t  system. When hands are w i thdram,  and the  pressure drops, a 
pa i r  o f  pressure regu la to rs  vents add i t i ona l  he l ium i n t o  the box t o  
mainta in  a s l i g h t  p o s i t i v e  pressure. 
sealed w i t h  a p l a s t i c  plug. Each p l u g  has a l i n e  tap  and va?ve 
attached. 
Before i t  i s  removed, a vacuum l i n e  i s  attached t o  the tap, and the valve 
i s  opened t o  r e m v e  any t r i t i u m  between the p lug  and the  glove. 

A l l  d ry  box gloves no t  i n  use a r e  

The p lug  va lve  i s  kept closed wh i le  the p lug  i s  i n  place. 

D E F I C I E N C I E S  I N  NOR3AL OPERATIONS 

No l i nes ,  other than the orang? contaminated l i nes -go ing  t o  the 
c a t a l y s t  system, are marked as contaminated. Lines t o  and from the .d ry  
box which r e c i r c u l a t e  the  hel ium c a r r i e r  gas are marked simply SUPPLY and 
RETURN, w i t h  arrows i n d i c a t i n g  the d i r e c t i o n  o f  f low. 

This program and equipment has 5 years o f  experience. One 
technic ian was exposed i n  1974 when he d i d  some work i n  the dry  box 
w i thout  us ing gloves or a lab  coat. 
d ry  box gloves was on ly  di-scovered when he happened t o  s e t  o f f  a room 
monitor by passing c lose t o  it. A u r i n e  sample taken immediately 
a f terward showed a r a d i a t i o n  l e v e l  o f  about 180 d i / L  i n  the sample. 
Closer supervision and a s t r i c t e r  SOP have prevented reoccurrances of 
t h i s  type of accident. 

His exposure from contact w i t h  the 

A l l  r a d i a t i o n  monitors i n  t h i s  f a c i l i t y  on l y  alarm l o c a l l y .  A f t e r  
hours o r  on weekends, alarms can on ly  be discovered by secu r i t y  guards 
p a t r o l  1 i n g  the  area per iod ica l  ly .  

There i s  no formal t r a i n i n g  program f o r  new people who w i l l  work i n  
T ra in ing  i s  by  reading the SOP and by on-the-job the  r a d i a t i o n  area. 

superv is ion o f  new people. 

One dry  box vacuum pump was observed t o  be leak ing o i l  i n t o  the 
room. This  o i l  could be contaminated w i th  t r i t i u m .  

TRITIUM RELEASES 

I n  May of 1979, one o f  t h e  two pressure cont ro l  u n i t s  on the dry  box 
malfunctioned sometime dur ing the n igh t .  
t h a t  i t  l e t  more hel ium i n t o  the  box t o  reach the  pre-set overpressure. 
The actual  overpressure developed exceeded the capac i ty  of the o i l  sump, 
so t h a t  excess hel ium bubbled i n t o  t h e  e f f l u e n t  l i n e  t o  the  ca ta l ys t  
system. 
excessive pressure, and leaked 10 t o  11 cur ies o f  t r i t i u m  i n t o  the  room. 
The room v e n t i l a t i o n  c a r r i e d  t h i s  t r i t i u m  out the f a c i l i t y  stack, where 
it was detected b y  the  stack monitor, and an alarm occurred. The alarm 
was n o t  discovered un t i l  the f o l l o w i n g  morning. F a c i l i t y  personnel have 
s t i l l  n o t  decided on a course o f  ac t i on  t o  prevent a reoccurrence o f  t h i s  
mal fun c t i on. 

I t s  s e t t i n g  was too high, so 

When the he l ium supply was exhausted, the  box remained under 
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Normal releases tr: i%z atmosphere through the f a c i l i t y  stack are 
recorded. These release5 rvzra92 a b w t  6 curies of tritium per mntn. 

FUTURE OPERATIONS 

Future operations ~rc,  e q x c t ? d  tc be o f  the same scope and tyge as 
those presently performed. 
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I n t roduc t i on  

A review o f  t he  WX-5 t r i t i u m  f a c i l i t y ,  TA-33-85, was'conducted on 
A l l  members o f  the T r i t i u m  Review Comnittee (TReC) December 3, 1979. 

attended. TReC contacts  a t  t h i s  f a c i l i t y  were H. R. Ka l t rud,  W X - 5 ,  and 
A. J. Montoya, H-1. 

T r i t i u m  Inven t o r v  

Normal t r i t i u m  inventory  consis ts  o f  t he  equiva lent  o f  200-500 l i t e r s  
(L) o f  t r i t i u m  gas (Tz) a t  normal atmospheric pressure, b u t  mzy reach 
up t o  1500 L for  shor t  periods o f  t ime due t o  program requirements. 
T r i t i u m  i s  on l y  purchased i n  requi red amounts, and i s  no t  stocked longer 
than necessary. The spec i f i c  a c t i v i t y  of T2 i s  about 2602 cur ies per 
l i t e r  (C i /L ) ,  and the cos t  i s  about one d o l l a r  per cur ie .  T r i t i u m  has a 
12.26 year h a l f  l i f e ,  so decay losses are about 3.5% per month. 

DescriDtion o f  Normal ODerations 

TA-33-86 i s  operated by  two s t a f f  members and two technicians. Cur- 
A l l  t r i t i u m  storage, handl- r e n t l y  one techn ic ian 's  p o s i t i o n  i s  vacant. 

ing, and t rans fe rs  are conducted i n  room 9. 

Mos t  t r i t i u m  i s  received, stored, and handled i n  the  form o f  Tp 
gas, pure or  i n  a mix tu re  w i th  nonradioactive gases. 
Tp can not  be prevented when Tp i s  exposed t o  a i r  or oxygen, so t h a t  
Small amounts of HTO and T20 ( t r i t a t e d  water) a re  l i k e l y  contaminants. 

1 2  i s  poo r l y  absorbed by  t h e  body, and i s  no t  u s u a l l y  t he  major 
source of exposure. 
and through the i n t a c t  skin, and are usua l ly  the major source o f  exposure. 

Most t r i t i u m  i s  received and stored i n  50 L double-walled metal ship- 
p i n g  containers. These containers are s ta in less  s t e e l  i ns ide  and alumi- 
num outside, and conta in  T2 gas a t  a pressure o f  0.6 - 0.8 atmosphere, 
o r  a t  below or  equal t o  the  ambient pressure a t  Los Alamos. They have 
one o u t l e t  tube and one valve. 

I 
Some ox ida t ion  of 

HTO and T20 are r e a d i l y  absorbed through the  lungs 

Valve handles are removed for shipping. 
I 

I 



Stain less s tee l  containers o f  12 L capaci ty  are w ide ly  used t o  t r a n s -  
p o r t  and s to re  T2 w i th in  LASL. 
several atmospheres i n  some cases, w i t h  pure T2 or T 2  i n  a c a r r i e r  
gas. 
tu re .  

These containers are pressurized, up t o  

They have one o u t l e t  tube and one valve, and are of LASL manufac- 
Valve handles are removed f o r  shipping. 

A number of odd s ized metal containers of LASL manufacfure h a v e  been 

Pressures of T2 or T 2  i n  a c a r r i e r  gas may be as h igh  as 

Some o u t l e t s  are welded shut. 

b u i l t  t o  spec i f i c  program requirements, such as i on  ta rge ts  or fus ion 
ta rge ts .  
340 atmospheres i n  these containers. 
o u t l e t  tube as a sa fe ty  precaution. 

Double valves are used on a s ing le  

A very  small f r a c t i o n  of the t r i t i u m  received, stored, and handled a t  
t h i s  f a c i l i t y  i s  contained i n  uranium traps. 
i n  a metal Container w i t h  a valved ou t l e t .  T r i t i u m  gas tha t  comes i n  
contact w i th  the  powder i s  r e v e r s i b l y  bound, and forms uranium t r i t i d e ,  
which can be stored a t  ambient pressure. To re lease T gas. t he  uraQium . 

s i o n a l l y .  

Powdered uranium i s  placed 

t r i t i d e  i s  simply heated. Uranium t raps are used a t  T a -33-86 on ly  occa- 

A l l  t r i t i u m  containers are stored i n  roam 9, under loca l  exhaust vent- 
i l a t i o n .  A l l  T2 t rans fe rs  from one container t o  another t a k e  place i n  
two vacuum benches (hoods) i n  room 9. 
standard atmospheres are handled i n  a h igh  pressure section, and lower 
pressures are handled i n  a low pressure section. 
i t s  Own vacuum bench, w i t h  one t ransfer  tube connecting the  sections. 
chemistry i s  done a t  t h i s  f a c i l i t y  on any t r i t i u m  gas. Maintenance i s  
o n l y  done when requi red.  
are requ i red  t o  wear bubble s u i t s  wi th supplied breath ing a i r ,  and dou9le 
gloves. Since t r i t i u m  penetrates any glove mater ia l  eventual ly, t he  
operator changes h i s  outer p a i r  o f  gloves f requent ly  t o  prevent exposure. 
Ur ine bioassy l eve l s  have f a l l e n  g r e a t l y  since operators have been r e -  
qu i red  t o  wear bubble s u i t s  and double gloves. 
surveyor nust  be present dur ing  maintenance operations. 

A l l  pressures h igher  than 3.4 

Eac+ sect ion occupies 

During most maintenance operations, operators 

Na 

An H-1 hea l th  physics 

A l l  operators are t ra ined  on the job, since t h i s  f a c i l i t y  i s  unique. 
Rooms 9 and 10 ( the  cont ro l  room) of TA-33-86 are equipped w i t h  continuous 
monitors wi th ad jus tab le  a l a r m s .  - A l l  t r i t i u m  enter ing  and leav ing t 9 i s  
f a c i l i t y  i s  logged i n  and out, b u t  s i g n i f i c a n t  losses do occur during 
t rans fe rs  o f  gas w i t h i n  the f a c i l i t y .  
s ide an outer sh ipp ing drum, w i t h  t h e i r  valve handles removed, when ship- 
ments are made from t h i s  f a c i l i t y .  

P r i m a r y  containers are placed in-  

Def ic ienc ies I n  Normal Operations 

No l i n e s  i n  e i t h e r  hood a re  labeled by  number or funct ion.  
l i n e  drawings o f  both sect ions are kept  in  the con t ro l  room, b u t  may be 
ou t  o f  date. The major exposures t o  personnel have been due t o  mainte- 
nance operations. When hand l ing  contaminated equipment, glove changes 
should occur f requent ly .  Room 9 has two i d e n t i c a l  indepen'dent exhaust 
systems. Only one exhaust sfitem I S  
used a t  a time, a n d - r y e s  _. about - _  7000 cubic  feet per minute (CFM), wh i l e  

Separate 

A l l  makeup a i r  must be supplied. 

I 



one is on standby. 
i n g  l i g h t n i n g  strikes on power l ines.  
discontinued. 
concern maintenance operations. General housekeeping i s  poor. Tritium 
Monitors are not cal ibrated,  and the alarm se t t ings  are arbitrary.  
reports  of action are required when a monitor alarms. 
stack are documented, b u t  other l ine  losses are poorly accounted f o r .  

Both systems can and do f a i l  simultaneously, as dur- 
When this happens, operations are 

The only Standard Operating Procedures currently available 

No 
Losses up the 

Tr i t ium Re1 eases 
I T r i t i u m  releases have occurred due t o  leaks,  pumping out of  contsmi- 

nated l ines and valves w i t h  a i r ,  r u n n i n g  clean gas t h r o u g h  a contaminated 
o i l  f i l l e d  vacuum pump, a n d  due t o  accidents. All releases have occurred 
and have been contained inside room 9. These releases are exhausted t o  
the environment through a t a l l  exhaust stack. The stack is continuously 
monitored by a cal ibrated stack monitor, so t h a t  the quan t i ty  of t r i t ium 
emitted can be calculated.. The o i l  f i l l e d  vacuum pump exhaust has been 
f i t t e d  w i t h  a catalyst  t o  convert t r i t i u m  and t r i t i a t e d  hydrocarbons t o  
HTO a n d  T20, and backed up  w i t h  a dessicant, i n  order t o  prevent any 
more releases v i a  this route. Personnel exposures are usually due t o  
s k i n  contact or inhalation of HTO or T20 i n  or on tubes, valves, or  
other tools and equi.pment. Gloves are required t o  be worn when h a n d l i n g  
any objects l ike ly  t o  be contaminated, and a l l  contaminated parts and  
tools  are kept inside room 9 unless and u n t i l  disposed of as radioactive 
WBS t e  . 
Future Omrations 

A new t r i t i u m  f a c i l i t y  has been approved f o r  construction i n  the im-  
mediate future ,  and s h o u l d  come on l ine  sometime i n  FY 1983. A t  t h a t  
time, TA-33-86 will be decontaminated and decomlissioned. The new fac i l -  
i t y  will perform a l l  operations now performed a t  TA-33-86, i n  a manner 
which will assure minimal exposure of personnel and  minimal  relezse t o  
the environment . 

I 
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INTRODUCTION 

A review of t he  L-7 t r i t i u m  f a c i l i t y  a t  TA-35-2-C106 was conducted on 
January 7, 1980. Two menbers of  the T r i t i u m  Review Committee (TReC), Ted 
Ehrenkranz and Tom Gunderson, were unable t o  attend. John Ahlquist ,  H-8, 

E. H. Farnum and 3. F. Baref ie ld ,  L-7. 
. subs t i tu ted  fo r  Tom Gunderson. The TReC contacts a t  t h i s  f a c i l i t y  were 

I 
TRITIUM INVENTORY 

The t r i t i u m  inventory  a t  t h i s  f a c i l i t y  f o r  the  past two years has 
consisted o f  m e  metal sphere conta in ing 117 m i l l i l i t e r s  (ml) o f  t r i t i u m  
gas a t  5000 pounds per square inch ( p s i )  gauge pressure. This container 
w a s  f i l l e d  a t  TA-33-86 and shipped t o  TA-35. 
has been very low, when considered as a f r a c t i o n  o f  t he  o r i g i n a l  f i l l  o f  
about 50,000 C i .  

Usage from t h i s  container 

DESCRIPTION OF NORMAL OPERATIONS 

The meta l  supply sphere i s  contained ins ide  a glovebok, and i s  a t -  
tached t o  h igh  pressure s ta in less  s t e e l  l i nes .  S m a l l  laser fus ion t a r -  
gets, composed of t h i n  wal led spheres of var ious sizes and compositions, 
are introduced i n t o  the glovebox through an a i r  lock a t  one end. About 
50 t o  100 spheres, o r  up t o  1000 spheres o f  t h e  s m l l e s t  sizes, can be 
f i l l e d  a t  once. The spheres are placed ins ide  a pressurized container 
and furnace ins ide t h e  glovebox, and are f i l l e d  b y  d i f f u s i o n  a t  h igh tem- 
perature w d  pressure. A t y p i c a l  sphere w i l l  contain about 0.2 nCi of 
t r i t i u m  a f t e r  f i l l i n g .  

A i r  i n  the room i s  a t  a s l i g h t  negat ive pressure wi th . respect  t o  the 
rest o f  the  bu i ld ing .  A i r  i n  the glovebox i s  kep t  dry, and a t  a s l i g h t  
negat ive pressure with respect t o  the  room, b y  r e c i r c u l a t i o n  through a 
c a t a l y s t  h i c h  converts t r i t i u m  t o  t r i t i a t e d  water vapor, and i s  fo l lowed 
by a m l e c u l a r  s ieve to c o l l e c t  t he  water vapor. The t r i t i u m  clean up 



4 . 
I 

h a l f  l i f e  for t h e  glovebox i s  about 20 minutes. Exhaust gas from the 
sieve can be monitored for t r i t i u m  and r e l a t i v e  humidity, and rec i r cu la ted  
through the  c a t a l y s t  or through two add i t i ona l  m l e c u l a r  sieves as re- 
quired. 
j u s t  outside t h e  w a l l  of t h e  room. This tank has i t s  own c a t a l y s t  and 
three molecular s ieve t r i t i u m  scrubbing system. A pressure alarm goes 
off when the pressure i n  the  tank reaches or exceeds 12 pounds per square 
inch absolute (psia), and a pressure r e l i e f  valve vents the tank throagh 
a 23 meter  (m) h igh  stack h e n  t h e  pressure reaches 16 psia. The tank 
may also be vented through t h i s  stack by pumping i t  out w i t h  a vacuum 
pump exhausting in to  the  stack. 

Exhaust gas from t he  sieves i s  vented i n t o  a l a rge  hold ing tank 

Only two people normal ly work a t  t h i s  f a c i l i t y .  These' operations 
have been conducted i n  the  same fashion f o r  the past two years. 
procedure i s  to perform one ta rge t  f i l l i n g  operation each week, w i t h  about 
10 targets  per operation. The operator always wears t h i n  disposable 
gloves and a lab coat when working a t  t he  glovebox. The room has two 
por tab le t r i t i u m  monitors. One monitor can also be used t o  sanple glove- 
box a i r ,  and the  second can also be used t o  m n i t o r  t he  ho ld ing  tank a i r .  
Both monitors have l o c a l  alarms. 
t h e  glovebox i s  about 200 m C i l d .  
a u r i n e  sample once per month. 
phere are about 1 m C i  per year. 

Normal 

Typical  t r i t i u m  concentr'ation i ns ide  
Each operator i s  requi red t o  submit 

Typical  t r i t i u m  emissions t o  the atmos- 

I 

DEFICIENCIES I N  NORMAL OPERATIONS 

A t  the t i m e  of the inspection, t h e  glovebox gloves had no t  been 
changed since operat ions s t a r t e d  two years ago. There i s  no way, a t  pre- 
sent, t o  h o l d  or scrub the  room a i r  t o  r e m v e  t r i t i u m  i n  case o f  a re lease 
i n t o  the  room. The two room monitors can be used t o  monitor t r i t i u m  con- 
centrat ions in  the glovebox and the  ho ld ing  tank s i n u l  taneously, leav ing 
no monitor ava i l ab le  for the room a i r .  F i l l e d  ta rge t  spheres are placed 
ins ide p l a s t i c  bags i n  the  glovebox, removed i n t o  the  room through the  
a i r  lock, and transported t o  b u i l d i n g  87 f o r  storage i n  a . r e f r i g e r a t o r  
located i n  t h e  hal lway. The temperature i n  the  r e f r i g e r a t o r  i s  low enouga 
t o  provide the microspheres w i th  an i n d e f i n i t e  l i f e  w i t h  respect t o  tri- 
t i um loss by d i f f u s i o n .  No r o u t i n e  wipes or samples o f  t he  room t r i t i u m  
concentrat ion i n  a i r  are made b y  the  user or by H-1. 

TRITIUM RELEASES 
I 

Only one t r i t i u m  re lease has occurred a t  t h i s  f a c i l i t y ,  and no person- 
ne l  over exposures. A seal on a vacuum pump located outside the glovebox, 
b u t  exhausting in to  t h e  ho ld ing  tank, leaked one n i g h t  and released about 
0.3 di/d of t r i t i u m  i n t o  the  room a i r  f o r  a l i m i t e d  per iod o f  t ime .  
Room air i s  on a one pass system, and i s  exhausted through the  23 m stack. 
A room non i to r  alarm was heard, and no one was permit ted to enter the room 
without  a bubble s u i t  and r e s p i r a t o r y  p ro tec t i on  un t i l  the vacuum pump 
could be removed from the  l i n e s  and bagged up. 
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TO : D i s t r i b u t i o n  

Reviewed/Lab Counsel 

OFFICE M E M O R A N D U M  

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 8 7 1 4 4  

DlG FROM : T r i t i u m  Review Comnittee 

DATE. February 7, 1980 

I 

SUBJECT . REVIEW OF TA-41-4 TRITIUM OPERATIONS 

SYMBOL : H-5-80-147 (W571) 

MAIL STOP. 486 

INTRODUCTION 

A review o f  t h e  WX-5 t r i t i u m  f a c i l i t y  a t  TA-41-4 was conducted on 
January 10, 1980. 
were E. H. Plassman, R. E. Larson, and J. R. Mosley of WX-5 and J. S. 
Haynie o f  H-1. 

The T r i t i u m  Review Committee contacts a t  t h i s  f a c i l i t y  

TRIT IUM INVENTORY 

The average t r i t i u m  inventory  a t  t h i s  f a c i l i t y  i s  about 37,000 cur ies,  
b u t  a maximum inventory  o f  up t o  4 50 L containers, or up t o  125,000 cur-  
ies,  may be on hand a t  any given time. T r i t i u m  i s  received from TA-33-86 
i n  small pressur ized reservo i rs  suppl ied by the Savannah River P lan t  o r  
b y  LASL. 

DESCRIPTION OF NORMAL OPERATIONS 

A l l  r ese rvo i r s  are s tored i n  two locked vau l t s  w i t h  a s ing le  pass 
v e n t i l a t i o n  system t h a t  exhaust outdoors through a l& l e v e l  vent  on the 
southeast corner o f  t he  bu i l d ing .  A t r i t i u m  m n i t o r  w i th  a pre-set alarm 
l e v e l  cont inuously samples the  v a u l t  a i r .  The alarm i s  on l y  audible l o -  
c a l l y .  The v a u l t  i s  a t  a s l i g h t  negat ive pressure w i t h  respect t o  the 
r e s t  o f  the bu i l d ing .  A hood may a lso  be used occasional ly  t o  s to re  
seal ed rese rvo i r s  . 

Hardware t e s t s  are conducted i n  one t e s t  bay i n  a sealed tank. T r i -  
t ium containers used i n  these tes ts  are sealed by pinch welding the o u t l e t  
tube. After they are  bo l ted  i n t o  the tank and t h e  tank l i d  sealed, t h e  
o u t l e t  tube i s  sheared remotely. A l l  t e s t  operat ions i n  the sealed tank 
a re  a lso  conducted r e m t e l y ,  w i t h  operators located outs ide the closed 
t e s t  bay. 
tank dur ing a l l  times the tank i s  sealed. Any t r i t i u m  i n  the  tank i s  
from d i f f u s i o n  through metal wal ls.  The pump exhaust i s  c a r r i e d  by tub ing 
t o  the  bay exhaust o u t l e t .  
exhausts up a la rge  stack located outs ide the southwest corner of the 
bu i l d ing .  This stack has a continuous t r i t i u m  m n i t o r  with a l oca l  alarm. 
The bay i s  a t  a negat ive pressure w i t h  respect  to the  surrounding area. 

A vacuum pump cont inuously exhausts the i n t e r i o r  o f  the sealed 

Bay v e n t i l a t i o n  i s  a s i n g l e  pass system, and 

I 



I 

Only mil l icur ie  amunts of tritium usually enter the sealed t a n k  and are 
exhausted u p  the stack. The sealed tank is usually valved s h u t  a t  the 
conclusion of each t e s t  s e r i e s ,  and then over packed i n  a large wooden 
box for transportation to TA-33-86 for disassembly. These t e s t s  are 
infrequent. Each t e s t  is attended by an H-1 surveyor w i t h  a portable 
tritium monitor. 

Mass spec samples are taken from the sealed tank d u r i n g  Jach ser ies  
of t e s t s ,  according to an exis t ing SOP. 
100 prn Hg pressure, and contains 0.25-2.6 curies.  Less t h a n  10 samples 
per month are collected. These samples are collected i n  metal containers, 
sealed by valves, and hand-carried t o  the mass spec. Some mass spec sam- 
ples are done a t  this f a c i l i t y ,  while others are taken t o  WX-2, TA-9, f o r  
analysis. A large vacuum bench located beside the mass spec provides 
continuous a i r  f l w  i n  the region of the sample container. 
bench exhausts up  the large monitored stack. The mass spec vacuum system 
also exhausts u p  this stack. A small portable tritium monitor is placed 
.on a stand adjacent the sample port to detect any leaks t h a t  m i g h t  occur. 

Each sample has a 3 L volume a t  

The vacuum 

I 
DEFICIENCIES IN NORMAL OPERATIONS 

None of the room, vacuum bench, vacuum pump, and mass spec exhausts 
which can or migh t  contain t r i t ium are f i t t e d  w i t h  a tritium scrubbing 
system. 

TRITIUM RELEASES 

Since there is no scrubber, a l l  t e s t s  r e s u l t  i n  loss of u p  to  one 
curie  o f  tritium. 

FUTURE OPERATIONS 
I 
I 

Future operations will resemble present operations. 
I 
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OFFICE MEMORANDUM 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY 0 s  CALIFORNIA 

LOS ALAMOS. NEW MEXICO € 7 5 4 4  

TO : D i s t r i b u t i o n  

FROM : T r i t i u m  Review Committee PCG 
SUBJECT : REVIEW OF TA-55-1 TRITIUM OPERATIONS 

MAIL STOP. 486 

INTRODUCTION 

DATE January 21, 1980 

A review o f  t he  CNB-11 t r i t i u m  f a c i l i t y  a t  TA-55-1 was conducted on 
January 7, 1980. A l l  members o f  the T r i t i u m  Review Committee (TRec) 
except Roland J a l b e r t  attended. The TRec contacts a t  t h i s  f a c i l i t y  were 
R. S ta f fo rd  and A. L. Cucchiara o f  H-1. 

TRITIUM INVENTORY 

This i s  a new f a c i l i t y ,  which had no t  been used on the  date of the 
review. A l l  t r i t i u m  w i l l  be contained ins ide  a large glove box when the 
f a c i  1 i t y  i s  placed on operation. 

DESCRIPTION OF NORMAL OPERATIONS 

T r i t i u m  w i l l  be evolved from operations i n  an e l e c t r i c  furnace 
located i ns ide  the glove box, and w i l l  be captured i n  cryogenic "ge t te r "  
tanks, "hoke" sampling b o t t l e s  o f  300 ser ies  SS, conta in ing  a molecular 
s ieve and i m r s e d  i n  LN2. 

A i r  i ns ide  the  glove box w i l l  be maintained a t  0.6 inches o f  water 
vacuum, r e l a t i v e  t o  the  room, and w i l l  be r e c i r c u l a t e d  continuously 
through a dry ing  t r a i n .  The d ry ing  t r a i n  consis ts  of a vacuum pump, a 
c a t a l y t i c  converter t o  ox id i ze  t r i t i u m  t o  t r i t i a t e d  water, and a 
molecular sieve t o  capture the water vapor. Excess gas i n  the  system 
t h a t  must be vented t o  mainta in  the 0.6 inches o f  water vacuum w i l l  be 
exhausted a f te r  passing through t h e  molecular sieve by  re lease up the 
TA-55-1 south stack. Th is  stack a lso exhausts v e n t i l a t i o n  a i r  from ha l f  
o f  t h e  bu i ld ing .  

A i r  i ns ide  the  d ry ing  t r a i n  i s  m n i t o r e d  f o r  t r i t i u m  before the 
c a t a l y s t  and a f t e r  the  molecular sieve. I f  a c t i v i t y  i s  detected above a 
preset  l eve l  beyond the  sieve, t h e  gas i s  automat ica l ly  rou ted  through p 
second molecular s ieve  on standby. F i l l e d  molecular sieves w i l l  be 
regenerated by  heating. The evolved moisture w i l l  be captured i n  a 
dessicant i n s i d e  a 30-gallon drum. F i l l e d  drums w i l l  be sent t o  the LASL 
r a d i o a c t i v e  waste b u r i a l  s i t e  f o r  disposal. 

I 
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TO: D i  s tr i b u t  i on 

Gloves on the box are made o f  b u t y l  rubber. Glove openings are not 
capped between periods o f  use, since t r i t i u m  concentrat ions i n  t h i s  box 
are expected t o  be q u i t e  low. 

This f a c i l i t y  has an SOP i n  the f i n a l  stages o f  approval. The SOP 
contains a schematic drawing o f  the l i n e s  and systems present. 
p i p i n g  layout  i s  s t ra ight forward and valve-stem pos i t ions  are easy t o  . 

see. A l l  personnel working w i t h  the system w i l l  be requ i red  t o  submit 
u r i n e  samples for t r i t i u m  analysis each day o f  work. 
persons w i l l  use t h i s  f a c i l i t y ,  and these people w i l l  n o t  use i t  every 
day. Operators w i l l  be requ i red  to  wear one p a i r  o f  t h i n  rubber gloves 
and a lab coat, i n  add i t i on  t o  the box gloves, dur ing a l l  work. 

The 

Only about four  

The glove box room contains a t r i t i u m  monitor t o  measure any 
acc identa l  releases i n t o  the room. The monitor has a preset a l a r m  
l eve l .  
areas, i n  order t o  conf ine any releases t o  the room. Room exhaust a i r  i s  
routed through the TA-55-1 south stack. This  stack i s  monitored f o r  
t r i t i u m  by a very sens i t i ve  alarm system which should be capable o f  
de tec t ing  0.1 m i l l i c u r i e s  per cubic meter ( m C i / d )  o f  t r i t i u m  when 
operat ional .  The permiss ib le  t r i t i u m  a t  the f a c i l i t y  boundaries i s  0.2 
mCi/d. Unknown interferences caused a background o f  about 0.5 
m C i / t d  i n  th is  system a t  the t i m e  of t h i s  review, b u t  t h a t  i s  expected 
t o  be corrected shor t l y .  
monitors are t i e d  i n t o  a cent ra l  computer a t  TA-55-1, and are 
cont inuously updated and displayed on t e l e v i s i o n  screens a t  a number of 
remote locat ions,  i nc lud ing  the  TA-55-1 cont ro l  room, the  H-1  o f f i c e  i n  
the  bu i ld ing ,  and the Z i a  u t i l i t y  con t ro l  center. The TA-55-1 con t ro l  
room and the Zia center are manned 24 hours each day. 

The room i s  a t  a negat ive pressure r e l a t i v e  t o  the surrounding 

Monitors and alarms from the room and stack 

DEFICIENCIES I N  NORMAL OPERATIONS 

None observed. 

TRITIUM RELEASES 

None have occurred. Past, s i m i l a r  operations a t  .TA-21 demonstrated 
good operat ing experience w i t h  the  same personnel. 

N T U R E  OPERATIONS 

The same as described above f o r  the  forseeable fu tu re .  

DCG: 1 t 
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OFFICE M E M O R A N D U M  
TO . D. C. Gray H-5 MS 486 

L O I W r # I C l t W n f K : u ~ m  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Ext; 

DATE February 28, 1980 

FROM Richard Woods, P-9 

SUBJECT . TReC Review of Van de Graaff F a c i l i t y  

SYMBOL . P9-80-258 

MAIL STOP 480 I 

We have reviewed t h e  TReC Report and we have a few cor rec t ions :  

1. Tri t ium Inventory and Containers 

The t r i t i u n  r e se rvo i r s  are 22 not 4L. There is some 
confusion between t h e  supply r e se rvo i r s  and the  cryotraps where the  
t r i t i u m  ends up. The second sentence i n  t h e  second paragraph should 
read: "These conta iners  are of LASL manufacture, a r e  reused, have 
one o u t l e t  va lve  with a plugged po r t ,  a pressure transducer,  and are 
returned t o  TA-33-86 f o r  r e f i l l i n g .  They are packed in s ide  a foam 
l ined ,  wooden car ry ing  case f o r  t r a n s f e r  from one LASL loca t ion  t o  
another. 

. ac t iva t ed  charcoal .  
during t ranspor t .  
TA-33-86 where t h e  t r i t i u m  is  recovered. Neither of these  conta iners  
leave  LASL." 

The c ryot raps  are 4& s t a i n l e s s  s t e l l  cy l inders  f i l l e d  with 
They have one o u t l e t  valve which is plugged 

These are t ranspor ted  i n  a pro tec t ive  steel drum t o  

2. Normal Operations 

A t  t h e  top  of t h e  second page t h e  sentence should read: 
"unmonitored s tock  extending 10 meters(n) above the  roof of t h e  
main bui ld ing  f o r  releases i n  the  tandem experiment area and f o r  
releases i n  t h e  v e r t i c a l  area 2m above t h e  roof of t h e  10 s t o r y  tower. 

the  
The 

The second sentence,  second paragraph should read: "by 
ion  source and to  pur i fy  t h e  gas." 
four th  sentence should read: 

Delete the  t h i r d  sentence.  
"about one percent is  converted t o  

ions and accelerated." 
noted t h a t  t h e  equipment mentioned i n  the  las t  sentence is being in- 
s t a l l e d  and a p p l i e s  t o  t h e  new cryopumping system. 

A t  t he  end of t h i s  paragraph it  should b e  

I 3. Recommendat ions 
I 

Recommendation #4 is being implemented as p a r t  of t h e  new 
cryopumping system. 

RW : pm 



T O  : T r i t i u m  Review Cornnittee 
Douglas Gray 

WL" I 

FROM : Ronald G. Stafford, H-1  

SUBJECT : REVIEW OF TA-3-29 TRITIWI OPER4TIOHS - REPLY TRITIUM RJYIEK mf4I?TEE 
FINDINGS 

Reference: Memo "Review of TA-3-29 Tr i t i um Operations" from Tr i t i um Review 
Carrnnittee t o  Distribution dated February 8, 1980 

There are several discrepancies noted i n  the reference memorandum. These 
discrepancies are thought t o  be the result  of the corrPnittee.not contacting 
the H-1  representatives from the Chemistry and Materials Section who is 
responsible for  health physics procedures a t  TA-3-29. 

TRITIWi-URIhi SKWLES 

Personnel performing tritium operations in rooms 7119, 7121, 7127, 7129, 
7112 and 7118Jave started a schedule i n  January 1980, wheieby urine samples 
are submitted for  tritium analysis on a daily basis for  the period of time 
they are handling t r i t i u m .  This i s  outlined in the recently revised SOP 
MS-3, TOTAL GAS DETERMIK4TION. 

Room 7051 is where the ZrT target is located i n  a neutron generator. ?he 
generator is-kept  sealed and is opened only t o  change the target. The target 
was changed i n  January, however, the frequency of change is  about once every 
seven years. In the future it w i l l  be required that a urine sample be taken 
a f t e r  changing the target. 

Approximately..0.54 pCi of tritium has been analyzed i n  rook 3111 i n  the las t  
3 months. I t  w i l l  be required that a urine sample be taken on a da i ly  basis 
by the operator while tritium analysis i s  performed. 

I 
TRITILM AIR MONI?DRS 

AI1 of the rooms mentioned i n  the reference memorandum have continuous 
tritium a i r  mnitors  installed i n  the vicinity of the operation while the 
operation is i n  progress. 

I 
TRITIW SCRUBBING AND MONITORING SYSENS 

The t e d n o l o g y  used i n  the reference memorandm is misleading in  that a 
%crUbbing system" does not indicate a tritium "cleanup" system. 

I 



.Trit ium Review Cornnittee 
H- 1- PF- 80- 32 

February 27, 1980 
Page 2 

The maximum quantity of tritium used is  11 C i  on a frequency of once every 
three or  four months. All other operations use quantities averaging less 
than one pCi a t  frequencies which are as seldom as twice/year. I do not 
feel  that  current tritium operations a t  TA-3-29 warrant e i ther  a tritium 
cleanq  system or continuous monitors a t  the tritium exhaust. 

TRITIIM RELE4SES 

Not a l l  of the tritim operations a t  T.4-3-29 result i n  the release of 
tritium. 
would be aware i f  tritium was released, and through inventory records, the 
quantity released can be calculated. 

For the operation which involves 11 C i  of tritium, the operator 

CB'VTRLZL.11 IXG TRITIW OPERATI O X  

CXB-1 and the Chemistrv and Materials Section of H-1  agree khat centraliz- 
ing the tritium operations into one room would not be feasible for  the 
operations a t  TA-3-29 nor would it offer any particular advantages. 
for  rooms 3111 and 7051, centralization has essentially already been done. 
Rooms 7119, 7121, 
and 7118 a re  almost directly across the senrice corridor f r o m  these roo~is. 

Except 

7127 and 7129 are actually adjacent roams and rooms 7112 

SWIPE SAWLING 

Due to  the infrequency of the operations a t  TA-3-29 regular routine swipe 
samples should be done only during and immediately following the tritium 
operations. 

SOP' s 

I agree that  SOPS should be written and be readily available for a l l  tritium 
operations a t  TA-3-29. 
be reviewed by the operator and may, i n  fact ,  serve as a pseudo-safety latch 
i n  that the act  of "posting" the SOP may replace actual reading by the 
operators. 
considered as an operator error i n  a l l  cases. 

This requirement w i l l  be included in the revised SOP'S. 
I 

- 
Posting the SOP does not guarantee that the SOP w i l l  

Deviations from the SOP without adequate approvals should be 

I 
RGSh 

cc: *T. Ehrenkranz, H-3 1%-403 "Trit ium Review Corrnnittee 
*D. C. Gray, H-5 MS-486 
q. C. Gunderson, H-8 MS-490 J. C. Gallimore, H-1  ?S-401 
*R. A. Jalbert ,  H-1 M-401 .A. L. Valentine, H-1  lis-401 
51. D. Keller, ENG-W MS-808 
R. L. Carpenter, OB-1 hB-740 
H. S. Jordan, 11-DO MS-400 
G. Wterbury, MB-1 MS-740 
R. Geoffrion, H-1 MS-749 
A. L. Cucchiara, H-1 MS-503 (21 
H-1 PF Files 
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LOS ALAMOS SCIENTIFIC UBORATORY 

UNIVERSITY OF CALIFOWNIA 
LOS ALAMOS. NEW MEXICO 87545 

OFFICE MEMORANDUM 
DATE: February' 21, 1980 ' Distribution . I  

TO 

FROM : Hugh Casey, CMB-6 

SUBJECT : Review of TA-3-66 T r i t i u m  Operations: Reference H-5 80-230 (W57l) (0 .  C .  Gray) 

SYMBOL : C#B-6 Welding and Joining Memorandum No. - 11 

MAIL STOP: 770 

The following comments a re  necessary t o  correct cer ta in  statements made 
i n  the referenced memorandum. 

1. No f i l l i n g  o r  venting of tritium-containing-gases takes place w i t h i n  the 
TA-3-66 f a c i l i t y  under normal operations. 
f i l l i n g  and v e n t i n g  i s  performed a t  TA-33-86. 

A l l  of  the t r i t ium gas mixture 

2. Dur ing  transportation of the sealed gas containers, the working chamber 
i s  double contained. 
a t  TA-33-86. 

. 
All pressure checking and leak checking i s  performed 

3. A l l  l a se r  working operations a t  TA-3-66 a re  performed i n  .a work area 
equipped w i t h  a tritium stack and blower. A l i d  on the outer containment 
vessel i s  removed t o  allow l a se r  access t o  the sapphire window of the 
sealed inner containment vessel. 

After l a se r  welding, the assembly is. transported t o  TA-33-86 fo r  venting 
and testing of the we1 ded components. 

No incidence of tritium leakage i n  any quantity has been observed as a 
result  of this operation. 

I 
4. 

5. 
. 

1, pw. 
+l 

Hugh Casey, CMB-6 
Welding/Joining Sect. Ldr .  

HC/ml  t 
Dist: 
D. C. Gny, H-5, E S  486 
H. S. Jordan, H-DO,  ms 400 
T. Ehrenkranz, H-3, ms 403 
T. C .  Gunderson, H-8, ms 490 
R.  A.  Ja lbe r t ,  H-1, ms 401 
M. D. Keller, ENG-DO, ms 808 
A. G .  Fox, CMB-6, ms 770 
D. J. Sandstrom, CMB-6, ins 770 
H. Casey, CMB-6, ms 770 
Memo File 



OFFICE M E M O R A N  

TO narry  S. Jordan, Ass't. H-Division Leader 

. THRU : Jerome E. Croup Leader 

LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NE" MEXICO 87545 
wrmstn  OF CALIFORNIA 

Telephone E ~ V  
D U M  

DATE: February 28, 1980 

FROM : John k h y n i e ,  4 N-1 
I 

SUWECT : COMMENTS ON m 0 :  "REVIEW OF TA-9-21 TRITIUM OPERATIONS" 

SYMBOL : H-1 (W571) 
d a t e d  2-7-80 (H-5-80-148) 

MAIL STOP: 40 1 
I 

This is in . response  to t h e  sub jec t  memorandum which concerns TA-9-21 
tritium operat ions.  
Group office . This response has  been coordinated with t h e  UX-2 

ITIUH INVENTORY 

Inventory a t  the  time of t h e  inspec t ion  would be equivaient  t o  2L of 
tritium STP i n  t h e  gaseous state. A l l  tritium a t  t h i s  s i te ,  however, is 
no t  i n  the  gaseous form; some is stored i n  a uranium bed and some as 
metal salts .  

. 

I 

PESCRIPTION OF NORMAL OPERATIONS 

The volume of glass l i n e s  i n s i d e  t h e  vacuum bench of Rm. 119 i s  on t h e  
order of 3L and not  30-50 mL. The alarm t h a t  goes of f  i n  t h e  LASL 
c e n t r a l  communications bui ld ing  is  actuated by the  d e t e c t i o n  of t r i t i u m  
o r  the  loss of power i n  t h e  rooms. 
opera t ion  and was n o t  discontinued when operat ions were haulted i n  1975. 

I 

This alarm system is i n  continuous 

The volume of glass l i n e s  i n s i d e  the  vacuum bench of Rm. 120 is  on t h e  
order of 2-3L and no t  30-50 mL. There are two types  of operat ions i n  
Rm. 120. The first c o n s i s t s  of thermally decomposing metal t r i t i d e s  for 
mass spectrometr ic  a n a l y s i s .  The second involves  s u r v e i l l a n c e  of 
var ious  s a l t s  for helium bui ldup over years  of s to rage .  

I 
I 

TRITIUM RELEASES 

Two tritium releases were stated to  have occurred a t  TA-9-119. The 
second inc iden t  d i d  no t  release t r i t i u m ;  simply, a f i re  suppression 
s p r i n k l e r  i n  Rm. 120 f i l l e d  t h e  i n s i d e  of t h e  
vacuum bench. This water was then handled as 

t r i t i u m  contaminated 
Rtritium' contaminated .In 

I 

I 



. 
University 01 California 

LOS AUMOS SCIENTIFIC LABORATORY 
Lor Alamor. N w  Mexico 87545 

TO: Harry S. Jordan, H-DO 

G G  D TI 

-2- DATE: February 28, 1980 

1)  No comments as w r i t t e n .  
I 

2) The t r i t i u m  work i n  Rm. 120 is in f requent ;  however, moving these 
ope ra t ions  must be addressed by WX-2. As far as moving i n t o  t h e  new 
t r i t i u m '  f a c i l i t y  a t  TA-41, f ind ing  a v a i l a b l e  space may be a real 
problem. I n  l i g h t  of budgeting problems, WX-2 would l i k e  t o  keep 
their decomospition f a c i l i t y  at TA-9, Rm. 120. This may have t o  be 
commented on i n  depth by UX-2. 

The mass spec t romet r ic  a n a l y s i s  l ab  a t  TA-9 is considered very 
important a t  LASL. It allows groups a spec t romet r ic  intercomparison 
of techniques and a n a l y s i s  between TA-33, TA-41, and TA-9. 

3) No comments as wr i t t en .  There may be budgetary r e s t r a i n t s  i n  
WX-Division f o r  i nc reas ing  the  s t a c k  he igh t s  and i n s t a l l i n g  a 
continuous tritium monitor. 

4 )  I am not  convinced t h a t  rep lac ing  the e x i s t i n g  vacuum bench w i t h  an 
a i r t i g h t  glovebox and i n s t a l l i n g  a c a t a l y s t / d e s s i c a n t  tritium 
scrubbing system on the glovebox exhaust i s  economically feasible  or 
p r a c t i c a l .  
and 1979 was 2.6 and 5.0  c u r i e s ,  r e spec t ive ly .  

The ca l cu la t ed  annual release from t h i s  opera t ion  i n  1978 

I have no problems with upgrading t h e  e x i s t i n g  system i n  Rm. 120 with  
metal l i n e s .  
and the  e f f l u e n t  releases quan t i f i ed  a t  a l a t e  date.  

Mass spectrometer opera t ions  a t  TA-9-32 w i l l  be reviewed 

JSH : Jm 

Xc: A. M. Valentine,  H-l/MS-401 
D. C. Gray, H-5/MS-486 
R. N. Rogers, WX-2/MS-920 
T. E. Larson, WX-2/MS-920 
R. W. Drake, WX-DO/MS-684 w/encl H-5-80-148 
C. Buckland, H-l/MS-401 
F i l e  
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TO 

OFFICE M E M O R A N D U M  

D. C. Gray, H-5/486 e 
FROM : J. L. Group Leader, OB-3 

LOS ALAUOS glf)(TICIC LAWRATOW 

LOS ALAMOS. NEW .CriEXlCO 87545 
UNIVERSITY OF CALIFORNIA 

Telephone Ext: 

1 February 1980 . 

I 

MAIL STOP- 348 
I 

I 
I am responding to  your Memo of Jan. 21, 1980 relating t o  the 

revia< of tr i t im operations at'TA-21-209. There are several 
inaccuracies that need t o  be corrected in  your report. Also, some or' 
your recominendatians are not based on an accurate assessnent of o w  
operating experience. I fee l  very strongly that your c m i t t e e  would 
be i n  a better position to  assess sane of these situations i f  you 
spent more than 60-70 minutes a t  the faci l i ty .  A t  the t ine  of your 
v i s i t  the C.ii3-3 staff  offered your c m i t t e e  ths  opportunity t o  return 
a t  a later date for more detailed discussions or t o  c la r i fy  any 
questions you had concerning the operation. 
oBortunity t o  point out some of the inaccuracies which I feel  detract 
f r m  your report and which could possibly lead t o  misinterpretation by 
those who read your report. These issues are l i s t ed  below: 

I want t o  take th i s  

1. On page 2, bottom of f i r s t  paragraph and page 3, bottom of 
thi rd  paragraph you s t a t e  tht  the waste collection drum is f i l l e d  
t o  70% capacity. What we told you and what i n  fact  happens is the 
dessicant i n  the drm is loaded to  70% capacity. 
in terms of gallons of liquid collected, is quite significant. 

The difference, 

2. On page 3, bottom of f i r s t  paragraph you state tha t  gloves are 
changed only when tritium is discharged through a bad glove in to  
thz room. In fact, i f  a glove is bad it is, of course, changed. 
If a glove shows any sign of deter iorzt im or if  a glove becomes 
highly contaminated it is imnediately changed. Fortunately, t h i s  
occurs rather i n f rqumt ly .  
changes and from December 1974 through January 1980 a to ta l  of 
twenty-nine gloves were changed i n  the facil i ty.  The 'glovebox 
contains f i f  ty-eight gloves total .  

We k e q  careful records of glove 

3. On page 3, secoad paragraph, you mention 0.5 ppm or 11 Ci as 
the maximm tritim level i n  the vazuun box. W s  is not true. 
\\!hat we stated was tht the ffequilibriuin'f tritiun level i n  the 
main (large) glovebDx system was 0.5 ppm, and as the box volune 
is Qll m3 t h i s  gives a resident level of 11 C i  t o t a l  i n  the He 
i n  the glove box. This is an important discrepancy. We I L w e  not 

I 

. 



. 

D. C. Gray, H-5 -2- 
I 

1 February 1980 

stated maximun levels of tritium i n  thz vacum box; however, it is 
important that the Health and Safety organizations a t  LASL 
understand that the tr i t im level i n  the large glove box is indeed 
significant. 

4. On page 3 l a s t  paragraph, you discuss the f ive  tritium 
monitors. 
tritium monitors i n  the glove box room, one monitor i n  the 
equipnent room, one monitor in  the research lab (room 178) and one 
monitor i n  the main east-west hallway i n  building 179. 
no monitors i n  the conference rom. 
mentioned areas plus the conference rooin and the 1ab.shop are 
assayed weekly by the collection of rom moisture on a dessicht 
and counted for  tritim. 

Additionally, I w a n t  to  c m e n t  on sone of the recmendations: 

1. Recmendation 2 -_Vie ful ly  concur. However, I do enphasize 

This section has an error. We have a t  l eas t  three 

There are 
However, each of the above 

I 
I 

that t h i s  is done routinely. You did, hmever, catch u s - a t  a 
vulnerable time i n  that  %e just  that day discovered the o i l  leak which 
concerned your c d t t e e  and indeed concerned us. 

2. Recmendation 4 - I <eel th i s  needs further explanation. 
We do have a current schematic of both the gas handling l i ne  and the 
Effluent Treatment System. 
control board panels, equipped with indicator l igh ts  so that the s taff  
w i l l  know w h a t  components are currently on-line and which valves are  
open at any time. 
committee. 

3. Recommendation 5 - We are very concerned about t h i s  situation 

In fac t ,  these schematics are  included on 

Ne pointed out both of these panels t o  your 

I 
and looking in to  possible fixes. However, the simplistic approach 
mentioned i n  y o u  Memo w i l l  not provide a f ix ,  but would indeed create 
other problem. We would be happy t o  discuss th i s  with you i n  more 
detai l .  

recommendation of changing gloves every s ix  months. Over five years 
operating experience are cited t o  s q p o r t  my position. As stated 
before, we have a to t a l  of f if ty-eight gloves in the systen and since 
December 1974 we have changed only txenty-nine gloves. Of these 
twenty-nine changes eleven gloves had holes i n  them thus necessitating 
a glove change. The other eighteen glove changts occurred because in  
our routine inspection of the gloves we found evidence of glove 
deterioration and therefore changed the gloves before fa i lure  and 
before any tritiun was released t o  the roan. 

outlining response t o  emergency situations. Tritim monitors are  
extremely sensit ive instrments  and frequently alann due to  powsr l i ne  

4. Recmendation 9 - We find no justif ication for  his 

I .  
5. Recmendation 6 - We do have approved anergency docments 



I 
c 
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D. C. Gray, H-5. -3- 1 bebruary 1980 
I 

fluctuations, during electr ical  storms and for  other reasons having . 

nothing t o  do with tritium being present. Do you seriously want each 
such incident t o  be reported? Also, the tritium body burden of 27 
w C i / k  is an accepted level for radiation workers. Our workers 
typically have urine counts of 1-5 v C i / E .  Do you want these reported 
as exposures? We cannot deny that a 1 vCi/I urine count results i n  
some exposure. 

trying t o  meet sane arbitrary deadline! for  making a report covering 
the review of tritium systems. However, we would have been happy t o  
meet with you a second time t o  -try and resolve any confusion or 
misunderstanding which would naturally result fran one short v i s i t  t o  
a complex and busy facility. We still extend t o  you that opportunity. 
This should certainly be pursued before sone of these reccxumendations 
are imposed on us. 

In summary, I appreciate the difficulty your committee has i n  

JLA/lv ' 
Distribution: 

W. J. Maraman, CNB-D0/756 \ 
T. C. Wallace, CMB-3/348 
J. E. Nasise, CMB-3/348 
H. S. Jordan, H-D0/400 
T. E. Ehrenkranz, H-3/403 
T. Gunderson, H-8/490 
R. A. Jalbert ,  H-1/401 
D. Keller, IX-D0/808 
TSTA Fi l e  . 

I 
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L a  umos ~ E N W I C  LABOUTOW 
UNIVERSITY OF CALIFORNIA 

Telephone Ex t: 

pu~ti~b Releasaw 

LOS ALAMOS. NEW MEXICO 87-5 OFFICE MEMORANDUM 
TO Harry S. Jordan, Ass't. H-Division Leader DATE March 3, 1980 

THRU : Jerome E. Dumme Group Leader 

FROM : John . Haynie g* 
SUBJECT . COMMENTS ON MEMO: "REVIEW OF TA-33-86 TRITIUM OPERATIONS" 

SYMBOL : H-1 (W571) 
dated 28 December 1979 (H-5-79-1704) 

MAIL STOP 401 

T h i s  is i n  response t o  the  subjec t  memorandum which concerns TA-33-86 
tritium operat ions.  Appreciation goes t o  Tony Montoya (H-1) f o r  h i s  time 
and input t h a t  went i n t o  the  fornula t ion  of  t h i s  response. 

I 

DEFICIENCIES I N  NORMAL OPERATIONS 
. .  

Tritium l i n e s  are present ly  marked t o  correspond with the panel i n  the  
con t ro l  room (Rm. 10) e.g. ,  manifold l i n e s  and opera t ing  valves .  

Frequency i n  changing rubber gloves when handling tritium contaminated 
items cannot be stated i n  terms of s p e c i f i c  time i n t e r v a l s .  Alot is 
based on the experience and judgenent of opera t ing  personnel and the  H-1 
representa t ive .  It is l a r g e l y  dependent i n  what is being handled, such 
as o i l  contaminated l i n e s  which would requi re  the  changing of gloves more 
frequent ly .  

When TReC v i s i t e d  TA-33, t h e  door from Rm. 10 t o  Rm. 9 was d i f f i c u l t  t o  
open as a r e s u l t  of i n s u f f i c i e n t  makeup a i r  being supplied t o  Rm. 9. A 
fan supplying makeup air to  Rm. 9 was out  of  comiss ion .  Since the  TReC 
v i s i t ,  a new in t ake  or supply fan has been i n s t a l l e d .  
d i f f e r e n t i a l  has been somewhat balanced and t h i s  has a l l ev ia t ed  t h e  door 
opening problem. 
r e spec t  to  Rm. 10. 

The pressure 

Room 9 still remains a t  a negat ive pressure with 

Remote t r i t i u m  monitors are not ca l ib ra t ed  and t h e r e  is no reason why 
they should be q u a n t i t a t i v e l y  calibrated. These monitors are located 
i n s i d e  exhaust duc ts  and are used only as an ind ica to r  t o  pinpoint t h e  
l oca t ion  of -a tritium release. A l l  air from Rm. 9 is  exhausted v i a  t h e  
main stack and is monitored with calibrated instruments (two Kanne 
chambers with AMP meters, i n t e g r a t o r ,  and chart recorder) .  These 
instruments provide data t o  document a l l  tritium e f f l u e n t  exhausted v i a  
the  s tack.  

COMNTS ON RECO ?+END AT IONS 

1) Agree as wri t t en .  



I Uniwrsity of hlitornia 
LOS A U Y O S  SCIENTIFIC UBORATORY 

Lor Alamor. New Mexico 87545 

TO: Harry S. Jordan -2- DATE: March 3, 1980 
H-1 (W571) 

2) O m i t  t h i s  recommendation. When TReC v i s i t e d  TA-33,.a fan suppying 
The f a n , h a s  s ince  been makeup a i r  t o  Rm. 9 was out  of  commission. 

repaired and the  problem of opening t h e  door a l l e v i a t e d .  

3) O m i t  t h i s  recomendat ion.  A s  previously pointed o u t ,  a Kanne 
I 

Chamber s t a c k  monitoring system is used t o  document TA-33 tritium 
e f f l u e n t  releases. Remote tritium monitors are u t i l i z e d  to  pinpoint 
t he  loca t ion  of a t r i t i u m  re l ease  and not t o  g ive  a quan t i t a t ive  
reading. Calibrated hand held survey instruments are used t o  
monitor personnel exposure condi t ions during "hot" jobs.  

4) Repairs of the f a c i l i t y  are processed through ENG-4 and t h e  H-1 
r ep resen ta t ive  is n o t i f i e d  p r io r  t o  any maintenance. 

5 & 6)  WX-5 should be asked t o  respond t o  t h i s  recommendation. The H-1 
r ep resen ta t ive  at  TA-33 f e e l s  t h a t  the sytems are properly 
i d e n t i f i e d  so that  opera tors  and o ther  personnel, i f  need be,  can 
determine the  s t a t u s  of a system. 

O m i t  t h i s  reconmendation. It was pointed out  i n  t h e  repor t  t h a t  
during power failure or e l e c t r i c a l  storms, malfunctions occur t h a t  
cause tritium monitors t o  alarm, the re fo re  g iv ing  a f a l s e  ind ica t ion  
of a t r i t i u m  release. The po ten t i a l  for a major t r i t im re l ease  i n  
the  o f f  working hours is extremely remote. 

I 

Pro tec t ive  gloves are always worn i n  Rm. 9 when handling anything i n  
the  room. "WX-5 SOP FOR HANDLING, PACKAGING, AND SHIPPING OF 
NUCLEAR ASSEMBLIES AND FISSILE AND RADIOACTIVE MATERIALS" 
(WX-5-77-114) r equ i r e  the  use of p ro tec t ive  gloves when handling 
t r i t i u m  contaminated components. 

The type of  work requi r ing  a bubble s u i t  is work performed on highly 
contaninated p a r t s  or systems which may p o t e n t i a l l y  expose t h e  
worker to  high concentrat ions of  tritium i n  the  form of  a gas (T 1 
or any oxide (HTO, T 0) .  I n  these s i t u a t i o n s ,  gloves are change8 as 
o f t en  as poss ib l e  buZ not on any specified time i n t e r v a l .  

The taking of rou t ine  tritium swipes  a t  TA-33-86 ( including Rm. 9)  
has been i n s t i t u t e d  on a bimonthly basis. 

The buddy system for a l l  bubble s u i t  opera t ions  is t echnica l ly  i n  
e f f e c t .  
constant con tac t ,  v i a  inter-can,  with t h e  H-1 representa t ive  and 
opera tors  located i n  Rm. 10. 

The opera tor  i n  the  bubble s u i t  communicates and is in 

UX-5. w i l l  have to address t h i s  recommendation. 
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TO: Harry S. Jordan 
H-1 (W571) 

-3- 

I University 01 Calilornia 
LOS ALAMOS SCIENTIFIC LABORATORY 

Loa Alrmos. New Mexico 87545 

13) UX-5 w i l l  have to  address t h i s  recommendation. 

14) 
I 

I do not have any disageement with having wr i t t en  formal repor t ing  
procedures for repor t ing  exposures, p o t e n t i a l  exposures, and 
inc idents .  C r i t e r i a  f o r  these  have been es tab l i shed  'elsewhere; 
e.g., WE Appendix 0502 Part I f o r  repor t ing  any r e l ease  of  radio- 
ac t ive  material t o  cont ro l led  or uncontrolled areas . . . .  The problem 
as I see it is tha t  a l l  formulated repor t ing  requirements have not 
been consolidated i n t o  one document. 
having repor t ing  requirements f o r  continuous tritium monitoring 
alarms. These monitors are s t r i c t l y  q u a l i t a t i v e  ind ica to r s  for 
operat ing personnel and the  H-1 r ep resen ta t ive .  

However, I disagree w i t h  

15 dr 16) WX-5 w i l l  have t o  address these  recomendat ions.  
I 

JSH: j m  

Xc: A. M. Valent ine,  H-l/MS-401 
D. C. Gray, B-5/MS-486 
E. H. Plassmann, .WX-5/MS-780 
H. R. Maltrud, WX-5/MS-980 
R. W. Drake, WX-DO/MS-684 (w/encl H-5-79-1704) 
A. J. Montoya, H-I/MS-401 
C. W. Buckland, H-l/MS-401 
F i l e  
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FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP: 

w l a b  

LOS -0s SCIENTIFIC LABORATORY 

LOS ALiu1OS. NEW MEXICO 87545 
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40 1 

This is  i n  response to  the  subject memorandum which concerns TA-41-4 
tritium operat ions.  
Group Off ice  and key s t a f f  members of UX-5. 

This response has been coordinated with the  WX-5 

T R I T I U M  INVSMTORY 

Over a f i v e  year per iod,  t h e  average end of t h e  month inventory was 
14.74 Q t k  or Q 3.8 gms. However, occasional ly  theremaybe 1-4 LP50 
conta iners  i n  temporary s torage .  
13 grains each. 

These conta iners  contain up t o  

D E S C R I P T I O N  OF NORMAL OPERATIONS 

Trit ium re se rvo i r s  are o f t e n  s tored  i n  one of two vau l t s ;  however, t he re  
is no requirement f o r  them t o  be i n  a vau l t .  Sometimes a hood may be 
used f o r  temporary s torage .  Reservoirs are v e s s e l s  designed t o  take a t  
l e a s t  twice the  working pressure and are proof tested t o  one a h a l f  t imes 
the  working pressure.  This includes any assoc ia ted  hardware. 

One v a u l t  a t  TA-41-4 is a day v a u l t  located i n  Room 237 and is considered 
a working vaul t .  This v a u l t  has a AC/DC model 101 S n i f f e r  t h a t  continu- 
ously samples v a u l t  air f o r  tritium. The o t h e r  v a u l t  is t h e  TA-41 main 
v a u l t  at the end of a long tunnel.  T h i s ' v a u l t  houses f i v e  cubic les  w i t h  
tritium being s tored  in the  center  one. Vent i la t ion  i n  t h i s  v a u l t  is 
also a s i n g l e  pass system. 
the  cen te r  cub ic l e ,  down a duct i n  the tunnel ,  and through a s tack  
outs ide  the tunnel  entrance.  Two tritium monitors are used t o  
continuously sample for tritium as noted: 

Exhaust air i n  t h i s  main v a u l t  passes through 

A v ib ra t ing  reed electrometer  (VRE) " t r i t i u m  s n i f f e r , "  located i n  the  
cen te r  cubic le  samples v a u l t  air. This  monitor alarms a t  the 
entrance t o  the tunnel .  

A T-289 t r i t i u m  air sampler is located ou t s ide  the entrance doors t o  
t h e  main tunnel  and samples a duct  car ry ing  exhaust air from the main 
v a u l t .  This uni t  has a chart recorder and alarm c a p a b i l i t i e s .  

I -  
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Hardware tests, e.g. ,  test f i r i n g  of uranium gas generators ,  a r e  con- 
ducted i n  a secondary containment ves se l  ( r e fe r r ed  i n  the  subjec t  memo as  
a "tank") capable of holding a l l  of t h e  tritium and o the r  gases  t h a t  
could be released i n  a worst-case f a i l u r e .  A l l  tests a r e  conducted 
in s ide  t h e  t e s t . b a y  (Rm. 262) which is v e n t i l a t e d  t o  t h e  main s tack  w i t h  
2.4 room air  changes per minute or 144 per  hour ( see  H-5 78-1317). 
vacuum pump i n  Room 262 is  continuously pumping on the "test f i re  
manifold" u n t i l  the l i d  is placed on the  "tank" i n  f i n a l ' p r e p a r a t i o n s  fo r  
f i r i n g  of the  heat  powder on t h e  r eac to r .  
by tygon hose up i n t o  the  c e i l i n g  duct t h a t  connects t o  the  main s tack .  
A t  t h i s  t ime, t h e  "tank" is purged with an I n e r t  gas  thus  preventing a 
hydrogen explosive mixture from e x i s t i n g  i n  t he  tank i f  a l l  the  tritium 
is dumped. The tank is purged u n t i l  a l l  d i agnos t i c  systems a r e  go and 
then the  "tank" is valved off for the tes t .  

T r i t i u m  i n  the  "tank" following the  f i r i n g  of  a uranium furnace is t h e  
r e s u l t  of d i f fus ion  through t h e  s t a i n l e s s  s t e e l  r eac to r  wal ls .  This 
d i f fus ion  i n t o  t h e  tank was an t i c ipa t ed  by WX-5 design engineers and 
prompted the design and use of a "tank" or secondary containment ves se l  
f o r  t he  experiments. 

A 

The exhaust from t h i s  pump i s  

I 

Tritium l e v e l s  i n  the "tank" are determined following an experiment that  
decides t h e  f a t e  of t he  If concent ra t ions  in s ide  are low enough, 
the  tank is flushed exhausting a l l  tritium via  the  main stack; or i f  
concentrat ions are high, t he  "tank" i s  s e n t  d i r e c t l y  t o  TA-33. T r i t i u m  
stacked a t  TA-41, excluding the  v a u l t s ,  is monitored by a Kanne Chamber 
System t h a t  includes a cha r t  recording. 
u n i t  because its primary funct ion is t o  document tritium ef f luen t  
releases per DOE repor t ing  requirements. 

An alarm does not e x i s t  on t h i s  

During the  period 10/10/78 to  07/10/79, f i v e  uranium furnace gas 
generator  experiments took place a t  TA-41. After each f i r i n g  the "tank" 
was sampled v i a  a remote valving system and the  tritium concentration . 

determined. 
the "tank." For the period mentioned, the t o t a l  a c t i v i t y  i n  t h e  tank 
ranged from 50 VCi to  25 Ci. However, only once (05/09/79) was t h e  tank 
purged at TA-41 by exhausting 150 m C i  of  tritium up the  main s tack;  on 
the  o ther  four experiments, t h e  "tank" was sen t  t o  TA-33 without purging. 

This concentrat ion i s  related back t o  a to t a l  quant i ty  i n  

An experiment i n  the tank t y p i c a l l y  conta ins  4-5 mass spectrometer sample 
cy l inde r s  (metal) each having a volume of  % 10 me at  800 t o r r  pressure 
following the test. 
an lays i s ,  and t h e  remaining 2-3 cy l inde r s  are s e n t  t o  WX-5 a t  TA-41. 
disassembly of the mainfold system is performed a t  TA-33 following a 
tritium firing; t h i s  includes 10 me sample cy l inders .  A t  UX-5, gas from 
t h e  10 me sample cy l inder  is i n i t i a l l y  metered i n t o  a mass spectrometer 
volume of S200 me at  1.5 torr. T h i s  volume is then expanded in to  a 3 L 
volume w i t h  a f i n a l  pressure of 0.1 torr. 
metered i n t o  the mass spec u n i t  has been estimated t o  range from 0.25 - 

Two cy l inde r s  are genera l ly  sen t  t o  WX-2 for 
A l l  

The amount of tritium gas 
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2.6 c u r i e s  per sample ana lys i s  with a normal run c lose r  t o  t h e  0.25 cur i e  
amount. Tritim standards a r e  of ten  run on the mass spectrometer un i t  
which is not related t o  the  uranium gas generator  experiments. 

DEFICIENCIES I N  NORMAL OPERATIONS 

During t e s t  f i r i n g s  in Room 262,' a l l  personnel must withdraw t o  an 
adjacent  roon. Re-entry i n t o  the  tes t  bay, once f i r i n g  has been 
achieved, is only poss ib le  when the  responsible  Wx-5 staff member and the  
H-1 hea l th  Dhvsi c s  s u r v e v w  concur t h a t  it is s a f e  t o  en te r .  Usually, 
during these  tests, an H-1 staff  member is a l s o  present .  This is more 
t h e  case than t h e  exception. H-1's r s p o n s i b i l i t i e s  during these  tests . 

are as follows: 

1. t o  consul t  with WX-5 personnel during the  course of  t he  experiment 

2. t o  determine the  quant i ty  of  tritium gas (T2) i n s ide '  t he  secondary 

keeping them abreast of a l l  r ad io log ica l  s a f e t y  problems; 

containment ves se l  ( tank)  post zero time; 

3.  t o  provide t r i t i u m  air sampling i n  the room adjacent t o  the  test  bay; 

4. to  provide e f f l u e n t  monitoring of  the main s tack  per DOE Manual 
Chapter 0513 requirements; and 

5. t o  determine t r i t i u m  concentrat ions i n  the  test bay (Room 2621, i f  
any, during the  course of the test .  

There is not  an approved SOP for Test F i r ing  of Uranium Furnace Type Gas 
Generators and no f u r t h e r  tests w i l l  be conducted a t  TA-41 by WX-5 u n t i l  
an SOP has been approved. 
March. 

This is an t i c ipa t ed  f o r  l a te  February or ea r ly  

C O M N T S  ON RECOMMENDATIONS 
I 

1. A l l  exhausts *om pumps, vacuun benches, and the tritium t e s t  bay 
(Room 262) cu r ren t ly  discharge i n t o  one system and exhaust up t h e  . 

t a l l  TA-41-4 s tack .  The exhaust a i r  from the two v a u l t s  a t  TA-41 do 
not exhaust up the main s tack .  

2. The cost of  t h i s  recommendation is considered p roh ib i t i ve  by WX-5 i n  
l i g h t  of cu r ren t  plans f o r  a new f a c i l i t y  a t  TA-41. 
genera l  opinion that  a catalytic scrubbing system could not 
r e a l i s t i c a l l y  be on l i n e  before the new f a c i l i t y  I s  completed. 

It-is also 

During 1979, a t o t a l  of ~ 1 4 0  C i  of tritium gas (T2) was stacked at 
TA-41-4. 
1.4 X l JCi /mE (9/25-1600 t o  9/26-1600? with a t o t a l  of Q 110 C i  

The highest concentrat ion for a 24 hour period was 



I 

University of California 
LOS ALAMOS SCIENTIFIC UBORATORY 

rbQ A l e m .  New Mexico 8795 

TO: Harry S. Jordan -4- 

3 .  

4.  

exhausted i n  “,58 x 10” mk.  This is - 3.5 times the’concent ra t ion  
guide (4  x 10 
stated i n  DOE Manual Chapter 0524. This guide l ine  is  for the  s i t e  
boundary and the  concentrat ion measured was i n  t he  TA-41-4 s tack .  

p C i / m k ) ,  f o r  tritium gas for an uncontrolled a rea  as 

An H-1 heal th  physics surveyor is required t o  be present  during a l l  
uranium furnace gas generator  experiments. 
b i l i t i e s  includes tritium air sampling i n  the room adjacent  t o  t h e  
test bay. 

One of h i s  responsi-  

WX-5 plzns are t o  t r a n s f e r  a l l  tritium test opera t ions  t o  the  new 
f a c i l i t y .  However, t h e  mass spectrometer w i l l  remain in its present  
l oca t ion  a t  TA-41-4-252 and has an estimated annual tritium re lease  
of 15-150 c u r i e s  for approximately 60 samples analyzed. 
c u r i e s  is a maximum re l ease  number if by chance 1 mll of gas is 
metered i n t o  t h e  mass spec un i t  per sample. Normally only 0.25 mL of 
gas is metered i n t o  the mass spec u n i t  per sample making the  annual 
r e l e a s e  c lose r  t o  15 Ci/yr. 

The 150 

Ti t l e  I & I1 design of t he  new f a c i l i t y  w i l l  run through FY 81 and 
construct ion w i l l  not begin u n t i l  January 1982. 
become opera t iona l  i n  June 1984 ( a t  the  time of t h i s  wri t ing.)  

The f a c i l i t y  would then 
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Mr .  Gregory A. Stoetzel,  Engineer 
Environmental Evaluations Section 

Labor- 
%tel l e  Boulevard 

Richland, WA 99352 

Dear Greg : 

In accord w i t h  your request by both telephone and l e t t e r  we have 
received the d r a f t  BNWL documents e n t i t l e d :  "Decontamination fo r  
Plutonium i n  So i l s  Study" and "Accident Scenarios f o r  Plutonium fn 
So i l s  Guideline." The fo l l ow ing  general comments by D r .  Wayne R. Hansen 
o f  our group a re  forwarded f o r  your consideration. 

The paper presents some very useful  estimates and approaches t o  
c o n t r o l l i n g  and decontaminating areas contaminated by an accident 
event. However, I f i n d  the paper lack ing i n  important estimates o f  
the actual  deposi t ion quan t i t y  and deposi t ion times. Cer ta in ly  these 
q u a n t i t i e s  are a func t i on  of  met ro log i ca l  condi t ions,  but even these 
estimates are possible such t h a t  the expected range o f  a c t i v i t y  per 
u n i t  area and time o f  deposi t ion can be estimated. I would suggest 
t h a t  several BNWL repor ts  on acc dent instrumentation and BNWL-1667 
on accidents a t  mixed oxide fue l  p lan ts  be consulted. 

I would a l s o  suggest t h a t  the accident scenarios are b r i e f  t o  
the p o i n t  o f  excluding the l o g i c  f o r  se lec t i on  o f  assumptions or 
parameters. 

S i ncere 1 y 

Environmental Studies 

LJJ:pm 

AN EQUAL OPPORTUNITY EMPLOYER 
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SUBJECT : REVIEW OF BNWL, G. A .  STOETZEL PAPER ON DECONTMAINATION PLANS 

SYMBOL . H8-77-546 
FOR PLUTONIUM IN SOILS GUIDELINE 

MAIL STOP 490 

The paper presents some very useful estimates and 

approaches to controlling and decontaminating areas con- 

taminated by an accident event. 

lacking in important estimates of the actual deposition 

quantity and deposition times. Certainly these quantities 

are a function of meterological conditions, but even these 

estimates are possible such that the expected range of 

activity per unit area and time of deposition can be 

However, I find the paper 

estimated. 

accident instrumentation and BNWL-1667 on accidents at 

mixed oxide fuel plants be consulted. 

I would suggest that several BNWL reports on 

I would also suggest that the accident scenarios are 

brief to the point of excluding the logic for selection of 

assumptions or parameters. 

WRH : pm 

I 
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Ju ly  1, 1977 

LaMar Johnson 
U.S. Energy Research and 

Los Alamos Area O f f i c e  
Los Alamos, NM 87544 

Development Administrat ion 

Dear LaMar : 

Pacific Northwest Laboratories 
R- I 

Subject: Review of Decontamination Plans for Plutonium i n  So i l s  Guidel ine 

Attached are the accident scenarios and decontamination plans developed f o r  the 
Plutonium i n  So i l s  Guidel ine Study. 
the impact of implementing the EPA Guidelines on Transuranics i n  the So i l .  Two 
e x i s t i n g  (Hanford U-pond and Savannah River Chemical Separation F a c i l i t i e s )  and 
three generic s i t e s  are being analyzed. 

The object ive o f  the study i s  t o  access 

The decontamination presented according t o  1 and type (crop1 and, 
can be appl ied t o  the e x i s t i n g  and generic grazing land, etc.)  

any comments you may have on 

S i  nce re1 y , 

Gregory A. Stoetzel , Engineer 
Environmental Eva1 uations Section 

GAS/mg 

Attachment 
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ACCIDENT SCENARIOS FOR 
PLUTONIUM I N  SOILS GUIDELINE 

! 

. I  



Four accident scenarios are developed i n  this section w i t h  the objective 
of determining a release source term fo r  each accident. 
will t h e n  be combined w i t h  meteorologic data of the accident area t o  deter-  
mine the deposition of plutonium i n  s o i l s  around the accident s i te .  
deposition source term used will be the amount of plutonium airborne i n  the 
f i r s t  half-hour a f t e r  the accident. The four scenarios include accidents 
from a reprocessing plant and fuel fabrication plant along w i t h  two t r ans -  
portation accidents; one involving a col l is ion and the other a co l l i s ion- f i re .  

The two transportation accident scenarios being considered i n  this study 
have used BNWL-1846") as a guideline fo r  defining' the accidents and deter-  
mining t h e i r  occurrence probability. I n  determining release sGurce terms, 
a conservative "worst case" analyses was done. The isotopic mixture of the 

The source term 

The 

plutonium used in a l l  scenarios was assumed to  be 1.5% 2 3 8 P u ,  58.11 * 3 9 P u ,  

24.1% rsfip, , 11.4% 2 Q ~ P u ,  and  4.9% 2;12Pu. (2) 

Scenario 1 . 

plutonium concentrator''). The postulated explosion occurs i n  the plutonium 
concentrator located in a 1170 cubic meter contact ce l l  and is  caused by the 
formation, accumulation and autocatalytic decomposition of ni t ra ted solvent. 
The s ta in less  s teel  lined contact ce l l  provides secondary confinement and 
contains a sump which can c o l l e c t  and return spi l led l i q u i d  t o  the primary 
confinement vessel s .  

Reprocessi nq P1 ant 

The- reprocessing plant accident involves a red o i l  explosion i n  the 

I 

The release from the plutonium concentrator would be i n  the form of 
plutonium n i t r a t e  w i t h  approximately 30.4 kilograms of plutonium available 
for  release. The actual release would comprise the aerosol of plutonium 
n i t r a t e  dispersed during the explosion and the aerosol entrained and volat i l ized 
from the ce l l  f loor  i n  cleanup. Assuming a plutonium a i r  concentration of 
100 milligrams/cubic meter of a i r  following the explosion, and a room volume 
of l i70 cubic meters, approximately 117 grams of plutonium would cnailenge 
the  f i  1 t e r s  before cleanup. 

! 

The f i r s t  and second stage HEPA f i i t e r s  were considered to  have f i l t e r  
eff ic iencies  o f  99.952 and 99.5% ( 4 )  , respectively, yielding a release fraction 

of 2 . 5 ~ 1  O-6. With thi  s re1 ea52 fraction , about 2 . 9 ~ 1  Om4 grams of pl utoni urn would 

I 
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I 
be released t o  the environment through the reprocessing f a c i l i t y  stack. 
elevated release would be a t  approximately 125 meters(3) (stack height). 

Scenario 2. Mixed Oxide Fuel Plant 

oxide fuel plant(5).  The plant would be designed w i t h  a tornado-proof vault 
w h i c h  could stand without damage 300 mph rotational and 60 mph t ranslat ional  
velocity and a 3.0 psig pressure drop. 
specify tha t  a l l  readily movable quant i t ies  of plutonium powder be moved 
i n t o  the vault i n  event of a tornado warning. 

The 

The second accident scenario involves tornado destruction o f  a mixed 

Tornado emergency procedures would 

Prior to  a tornado, there  could be about 5 Kg of plutonium oxide powder 
O f  t h i s  quant i ty ,  about 25 g (0.5%) i s  i n  a form outside of the vaul t .  

w h i c h  could not be readily transferred t o  the vault .  An estimated 10% of 
this 25 g (2.5 g ) ,  w h i c h  remains i n  such locations. as  glove box surfaces, 
f i l t e r s ,  and ventilation ducts,  will  be released t o  t h s  a i r  by a tornado. 
I t  i s  estimated t h a t  50% of the 2.5 g (1.25 g) airborne would const i tute  
a ground release and the remaining 1.25 g ,  an elevated release a t  5000 feet. 
Tnis study is only concerned w i t h  the ground release since the elevated 
release will r e su l t  i n  such a wide dispersion of the plutonium i t  will  be 
1 i t t l  e consequence i n cl eanup . 
Scenario 3.  Transportation Coll i s ion  

The f i r s t  transportation accident is  postulated t o  invoTve the co l l i s ion  
of a plutonium s h i p m e n t  van w i t h  another truck o r  s ta t ionary object .  
plutoni.um sh ipmen t  consists of 39 containers w i t h  2.55 Kg of p l u t o n i u m  oxide/ 
container. I t  i s  assumed t h a t  only one container is  breached d u r i n g  the 

release is  caused by the puncture o f  the outer s h i p p i n g  drum and the 2 ' R  

inner vessel. The  accident sequence along with associated frequencies o f  

cjccurrence t a k r n  from the fau l t - t ree  anelysis i n  BNWL-1846") i s  shown i n  
Table 1 .  

The 

accident since the  probability o f  multiple f a i lu re s  i s  low (1 . 1 . The plutonium 

Conservatively, 50%(l )  o f  the breached container 's  contents of 1.28 
Kg of plutonium i s  assumed available f o r  dispersion. 

addition some plutonium oxide may be entrained i n  the a i r  s ince the container . 

A release f rac t ion  of 
i s  used f o r  the amount of plutonium immediately airborne. In 



is  th rown  f ree  of the van. 
term fo r  a 
airborne and the entrainment of powder thrown into the a i r .  

Equation 1 may be used to  calculate the source 
half-hour release taking into consideration the amount imedia te ly  

1 -0.15Ut) "1.78 0.001 + 4 . 6 ~ 1 0 - ~  (1-e 

K = amount of material available for  dispersal (1.28 Kg PuO2) 

U = windspeed a t  50 fee t  (assume 4.4 m/sec - 10 m i / h r )  

t = duration of release (0.5 h r )  

I 

I 

I 

S o l v i n g  equation 1 ,  a sourc2 term of 3.59 gm PuO2 i s  obtained. The 
release will be a t  ground level .  

Scenario 4 .  Transportation Coll i s ion  - Fire 

The second postulated transportation accident involves b o d  a col l is ion 
and f i r e .  
transportation scenario col l ides  w i t h  a gasoline transport  vehiLle resul t ing 
in a gasoline spread and f i r e  i n  both vehicles. A possible release sequence 
fo r  t h i s  accident along w i t h  occurrence frequencies i s  shown in Table 2.  
I t  i s  very unlikely the f i r e  alone will cause f a i lu re  of the Pu02 6M con- 
ta iners( l  ),  therefore the release i s  assumed the r e su l t  of a puncture probe 
as i n  the col l is ion accident scenario. The overall occurrence frequency 
i s  approximately an order of magnitude less  for  the co l l i s ion- f i re  accident 
compared t o  the col l is ion accident. 

As in the l a s t  accident, 50% or  1.28 Kg Pu02 i s  available !for environ- 

A plutonium shipment van with the same contents as i n  the f i r s t  

mental release due to  the puncture probe. . The van i s  assumed damaged t o  the 
extent tha t  a leakage ra te  o f  the i n i t i a l  aerosol need not be considered; 
a l l  will be immediately released. 
used, yielding a source term of 1.01 g PuO2 over an half-hour period. The 
release will be a t  an elevation of 15C meters. 
windspeed of 2.5 m i / h r  (1 .2  m/sec) is  assumed. 

A release fraction of 7 .9~10 -4 (6) i s  

Dur ing  the accident, a 
I 

Table 3 sunnarizes the data developed for  the accident scenarios i n  
this section. 

! 
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TABLE 1. Release Sequence and Probability f o r  = 

Collision Accident Scenario 

Occurrence Frequency 

.3 .8~10-~ /1500  mi. 
shipnent .2 

.068 
1 .o 

2.2x1 o-2 

.33 

.9 

.33 
-068 

Overall = 7.58x10-' 
frequency o f  occurrence 

. .per 1590 m i .  shipment 

I 
Event 

Accident occurs 
Transportation accidents generates punctwe probe 
Puncture probe s t r ikes  drum 
Force which breached 2 R suf f ic ien t  t o  breach 
sample can 
Puncture probe equivalent t o  drop of 2 133 i n .  
onto a 6 i n .  spike 
Puncture probe s t r ikes  2 R containers d u r i n g  accident 
Puncture force equivalent t o  d r o p  of 2 170 in .  
onto a 6 in:spike 
Failed containers l o s t  from van i n  a severe accident 
Accident resu l t s  in severe damage t o  van 

- 

I 

I 



TABLE 2. 

Occurrence Frequency 

3 . 8 ~ 1  0-3/1 500 m i  . 
s h i pnen t .016 

.2 

.068 
. 1.0 

2.2x1 o-2 

.33 

.9 

.67 
,068 

Overall = 2.46~10-1 
occurrence frequency 
per 1500 m i .  sh ipmen t  

Re1 ease Sequence and Probabi 1 i t y  
for  Collision-Fire Scenario 

E v e n t  
I 

Accident occurs 
Fire Occurs 
Transport accident generates puncture probes 
Puncture probe s t r ikes  drum 
Force which breached 2 R su f f i c i en t  t o  breach 
sample can 
Puncture probe equivalent t o  drop  o f2133  i n .  
onto 6 in. spike 
Puncture probe s t r ikes  2 R container d u r i n g  an accident 
Puncture probe equivalent t o  drop o f ?  170 i n .  
onto a 6 i n .  spike 
Failed containers not l o s t  from van i n  a severe accident 
Accident resu l t s  i n  severe damage t o  van 

TABLE 3. Summary of Accident Scenarios 

I 
Chemi cal Form 

Type of Accident o f  Plutonium Source Term (9) Release Heiqht (m) 

Reprocessi rig Ki t r a  t e  2.9x1 o-$ . 128 . 

. Fuel Fabrication Oxide 1.25 Ground 

Transport Lo11 i sion - Oxide 3.59 Ground 

Transport Coll i s i  on-Fi re Oxide 1 .o: 150 
I 
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DECONTAMINATION PLANS FOR PLUTONIUM 
IN SOILS STUDY 



Decontamination plans a re  presented i n  out l ine form f o r  the following 

Methods for  r e s t r i c t ion ,  
. l and  areas: 
shoreline,  ditches, orchards, r ivers ,  and ponds. 

cropland, grazing land, fo re s t ,  pavement, roofs, lawns, homes, 

s tab i l iza t ion ,  characterization, and removal of contaminated areas a re  con- 
sidered for  each land type. 

I 

The i n i t i a l  r e s t r i c t ion  t a sk  i s  t o  define the affected area. A con- 
servative amount o f  area around the accident s i t e  will  i n i t i a l l y  be re- 
s t r i c t e d  by c iv i l  au thor i t ies  or  the National Guard. 
work from the perimeter of t h i s  area toward t h 2  accident s i t e ,  t a k i n g  d i -  
r e c t  portable instrument readirigs and so i l  samples. 

limits will  b2 roped-off and maEaged t o  aliow on?y authorized entry. 
ARAC(' 
out  the country, i t  car! be used i n  determing the i n i t i a l  perir;ieter for  de- 
p i  oyi ng monitoring t eam.  

Restriction of a populated area will require the use of c iv i l  author- 

Comnunications of the contamination spread w i l l  be made t o  the pub- 

Monitoriig teams will 

Areas found above the 
'Ahen 

(Atinosphsri c Re1 ease Advi sory Capabi 1 i ty )  becones oporabl e through- 

i t ies  and National Guard to  r e s t r i c t  t r a f f i c  flow i n  and out of affected 
area. 
l i c  via radio, TV, phone c a l l s ,  loudspeakers, and v i s i t s  t o  isolated homes. 
Residents will be informed t o  s tay indoors, take showers, use a i r  condi- 
t ioners ,  i f  available,  e a t  canned goods, and wait f o r  evacuatibn. Work 
teams will immediately begin t o  decon s t r e e t s  i n  preparation for  public 
evacuation, while monitoring teams are  surveying resident ia l  areas on the 
perimeter releasing unaffected areas. 
t o  a decontamination s ta t ion.on the perimeter area where they will be sur- 
veyed and aecontamimted, i f  necessary. Care will  be taken to  document a l l  
surveys to  eliminate any 1 egal a.cti on 1 a ter. After. decon, the- residents 
will be taken to  an evacuation center (school, community center, e t c . ) ,  i n  
a nearby unaffected area u n t i l  cleanup o f  t he i r  res ident ia l  area is  com- 
p l  ete .  

< '  

Evacuated residents w i  11 be taken 

I n i t i a l  ] s t ab i l i za t ion  of contamination w i l l  be accomplished using a 
fi'ne water spray u n t i l  a long-acting s t a b i l i z e r  can be applied. 
i s  t c  have the long-acting s t ab i l i ze r  applied w i t h i n  a month. 
s t a b i l i z e r s  will  be applied t o  the most affected areas (accident s i t e )  
working toward the perimeter region. 

The goal 
First, 

' 

I 

. I  



I .  

Removal of contaminated s o i l s  will s t a r t  on the periphery and move 
toward the  center of the affected area. A l l  equipment used i n  so i l  clean- 
up  w i l l  be  equipped w i t h  a water spray to  limit resuspension d u r i n g  removal 
operations. The estimate of man-hour requirements f o r  the va r ious  decon 
methods i n  the following out l ine includes only the removal of the so i l  and 
not the transport t o  the burial s i t e ,  monitoring needs, and supervisory 
personnel. Therefore, a 'standard support crew will be used fo r  each land 
type. The basic crew will be composed of one project  foreman, two health 
physics technicians, three truck dr ivers ,  two laborers,  and  two equipment 
servicemen for  each 1 Km2 area t o  be decontaminated. The crew will vary 
i n  s i z e  depending on the amount and type o f  land being considered. 

In a l l  decon methods involving so i l  removal, transpcrtation t o  a burial 
s i t e  (off  or onsi te)  m s t  be considered. To erlable macageeent-of an area,  
contaminated land will be divided into zpproxfmately 2 Km2 sections. Each 
2 Km2 can be handled by moving so i l  t o  the center o f  the section using 
covered dump trucks and a conveyor be l t  system. The use of a conveyor sys- 
tem will limit some truck t r a f f i c ,  thus lowering resuspension problems. I f  
the center  c j f  a proposed section i s  n o t  su i tab le  f o r  a temporary burial s i t e ,  
so i l  will be moved to  the nearest. appropriate area. 
s i t e  should be a s l i gh t ly  elevated area away from streams, wells, and shal- 
low water tables. Soil s t ab i l i ze r s  or p i a s t i c  covers can be used t o  prevent 
resuspension and runoff problems a t  these s i t e s .  The goal wili-be t o  pack- 
age and ship the contaminated so i l  to  a permanent burial s i t e  within several 
years.  

The temporary b u r i a l  

l 

Management of the temporary s i t e  will be required d u r i n g  this period. 

Final release surveys w i l l  be necessary f o r  a ? l  the decontaminated 
areas. 
l i f e )  t o  assure hazards no longer exist. 

T h i s  w i l l  require resampling ( s o i l ,  a i r ,  water, vegetation, and w i l d -  

I .  Cr3giand 

A.  S t a b i l i z a t i o n  

A crop-duster or road-typa sprayer w i l l  be useh to 
appl? ths i n i t i a l  water spray s t z b i l i z e r .  A f t e r  the 

crop i s  cut and renpved, the soil will  be covered w i t h  

! 



I 

I 

a long-acting s t a b i l i z e r  (Coherex) a t  a 1:lO d i -  

9000 gallon capacity tanker truck w i t h  spray bars  
and a 5-man crew will be able t o  apply the Coherex 
a t  a ra te  of 40 ,000  ~ n ~ / d a y ( ~ )  (10 acres/day). 

lution and w i t h  coverage o f  1.2 gal/m 2 . (2 )  A 

B . Charac t e r i  z a t i  on 

In addition t o  the preliminary monitoring to 
' 

determine affected area (area above guideline 
limit), so i l  core samples wil l 'be  taken t o  i n d i -  
cate depth o f  so i l  t o  be removed. Air monitoring 
s ta t ions will need t o  be established on fringe 
areas t o  locate any resuspension problems particu- 
la r ly  d w i n g  ths actual cleanup phase. 

I 

C. Removal 

The accident scenarios fo r  this study are  
assumed to  occur i n  l a t e  summer, t h u s  requiring 
crop removal. 
and removed w i t h i n  one month and the contaminated 
soi l  removed w i t h i n  a year following the accident. 
The crop will be cu t  and removed in one operation 
using a harvesti ng-choppi ng machine. 
man crew ~ 3 0  tons o f  cropland covw per hour can 
be removed. 
depend on the crop being cu t ,  f o r  example, corn 
can be removed a t  a r a t e  o f  1-1.5 acres/hr while 
hay can be done a t  approximately 5 times tha t  

will be requfred rate.  An e f f o r t  o f  ~600 m;L 
for  corn rezcval . G front-end loader will be 
used tc. rmave the so i l  d ~ ~ r ;  an appropriate 
depth. W i t h  a 3-iiian crew, the lcader can remove 

eqGivalent t~ an e f f o r t  o f  2200 ,,,' . Therefore; 
-2800 KmL will be required t o  complete the 
whole t a sk  (corn and soi 1 removal). 

Plans a re  t o  heve the crop cut 
I 

W i t h  a 3- 

The acreage removed per hour will  

man-hr 

soi l  a t  a r a t e  of  4.0 equip-min(4) ,,.,hich is 
fian-hr 

mzn- hr 

I 



11. Grazinq Land 

A. S t a b i l i z a t i o n  

The i n i t i a l  w a t e r  sp ray  s t a b i l i z e r  will be  
app l i ed  w i t h i n  24-hours o f  the a c c i d e n t .  Appli-  
c a t i o n  wil l  be done w i t h  c rop-dus te rs  o r  tanker . .  
t r u c k s  w i t h  s p r a y  ba r s .  b!ater appl i c a t i o n s  w i  11 
be app l i ed  d a i l y  u n t i l  the long-ac t ing  s t a b i l i z e r  
(Coherex) can be d i spe r sed .  Coherex will be 
spread d i r e c t l y  on the g raz ing  land  and p l ans  a r e  
t o  have a f f e c t e d  a r e a s  t r e a t e d  w i t h i n  one.montn. 

B. C h a r a c t e r i z a t i o n  

Refer t o  I.A. I n  a d d i t i o n ,  m n i t o r i n g  o f  

c a t t l e  ( a c a l y s i s  o f  meat, m i l k  a n a l y s i s  f o r  d a i r y  
c a t t l e )  will be necessary  t o  determine i f  health 
hazard exists. 

C. Eenoval 

Oeadl ine f o r  removal will be w i t h i n  1 y e a r  
from a c c i d e n t .  
inch b lade )  a t  a ra te  o f  10,000 f t 2 / h r ( 5 )  t o  a 
d e p t h  o f  3/4 inch will be used. W i t h  a 3-man 
crew, ~3200 man-hr Kmz will be  necessary  t o  complete 
removal. In a r e a s  n o t  a c c e s s i b l e  t o  the sod 
machine, ei ther a f ront -end  l o a d e r  o r  manual 
methods o f  removal can be used. 

A s e l f - p r o p e l l e d  sod machine (20 

111. Fores t  Land 

A. s t a b i l i z a t i o n  

Crop-d i s t e r s  will be used t o  sp ray  a r e a  w i t h  
water  and h e l p  wash contaminat ion i n t o  the f o r e s t  
mat. A p p l i c a t i o n s  will be made every day for  a 
month. During th i s  p e r i o d ,  ar! ea r then  dam will be 
b u i l t  around the affected a r e a  i n  an e f f o r t  t o  
con t ro l  r u n o f f .  

. 
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B. C h a r a c t e r i z a t i o n  

I n  a d d i t i o n  t o  t h e  p re l imina ry  monitor ing t o  
de te rmine  a f f e c t e d  a r e a  ( a r e a  'above guide1 i n e  
l i m i t ) ,  s o i l  c o r e  samples will be  taken  t o  i n d i -  
c a t e  depth of s o i l  t o  be removed. Air monitor ing 
s t a t i o n s  will need t o  be e s t a b l i s h e d  on f r i n g e  
a r e a s  t o  l o c a t e  any resuspens ion  problems p a r t i c u -  
l a r l y  du r ing  the a c t u a l  c leanup phase. 

C. Removal 

P lans  a re  t o  remove the f o r e s t  mat l eav ing  
most o f  the trees s t and ing .  Half ' the  mat will be  
removed by l i g h t  du ty  farm t r a c t o r s  and h a l f  by 
manual methods. A t r a c t o r  w i t h  a 2-man crew will 
r e q u i r e  an e f f o r t  o f  8600 manihr(4)  Km while manual 
shove l ing  w i t h  a 4-man crew will require 43,000 

man-hr 

will be r equ i r ed .  Deadl ine f o r  c leanup will be 
w i t h i n  one y e a r  fo l lowing  the acc iden t .  

( 4 )  Overa l l ,  an e f f o r t  o f  25,800 Km2 Km' 

I 

I 

I V .  Popula t ion  Area 

A. S t a b i l i z a t i o n  
I 

The i n i t i a l  wa te r  s p r a y  s t ab i1 i . ze r  will be 
a p p l i e d  w i t h i n  24-hours o f  t h e  acc iden t .  
c a t i o n  will be 'done  w i t h  c rop -dus t e r s  o r  t anke r  
trucks w i t h  sp ray  ba r s .  

Appli- 

Water a p p l i c a t i o n s  will 
be app l i ed  d a i l y  u n t i l  t h e  long-ac t ing  s t a b i l i z e r  I 
(Coherex) can be d i spe r sed .  A sma l l e r  c a p a c i t y  . 

t a n k e r  (2000 gal  w i t h  O W  s p r a y  nozz le)  wSl!  be 
used t o  apply  Coherex t o  more confined a r e z s  trf 
the popu la t ion  center. Long-acting s t a b i l i z e r s  
w i l l  n o t  be a p p l i e d  tc  pavement o r  roof  a r e a s .  

! 
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B . Characteri za t i  on 

Random surveys of homes and other b u i l d i n g s  
will be done u n t i l  contamination above the limits 
i s  found i n  one s t ruc ture ,  then every s t ruc ture  
will need a survey. Assuming no contamination i s  
found, a complete survey will require an average 
4-man-hr(6) e f f o r t  per three bedroom home. T h i s  
survey will include outside of home and s p o t  
checks of s u r r o u n d i n g  grounds. 
i s  found ear ly  i n  the survey, then -8 man-hr 

. will be required t o  complete the survey. 

I f  contamination 
(6) 

C. Removal 

1. Pavement 

Cleanup w i  11 be considered on rough textured 
concrete or  asphalt  roads. 
ical  sweeping machine traveling a t  a speed of 
4 l / 2  mph (7.2 Km/hr) will be used. Two passes 
will be required t o  ge t  a residual f ract ion of . 

A vacummized mechan- 

- 
e u i  min(4) l e s s  than 10%. 
l o  f t  man-hr and a 1-man crew y ie lds  approximately 500 Kmz . 

A work r a t e  of 2.8 % 

Removal deadline will be one m o n t h ,  unless i t  i s  
an evacuation route which will require immediate 

. cleanup. Pavement areas n o t  accessible t o  the , 

sweeping machine can be cleaned up by firehosing. 

2. Roofs 

F i rehos ing  (3/16 x 9/16" o r i f i c e ,  120 psi, 
0.12 g a l / f t 2 )  w i t h  three men per nozzle will  be' 
the rrrethod of choice. Firehosing of sloped. 
roofs will require 2.4 nozzle-min(4) 10jftz or a n  effort 

man-hr of 1300 . Firehosing of f l a t  t a r  and 
gravel roofs will require 12 
e f f o r t  of  6500 Kmz 

nozzl e-mi n (4) or an 
10jftz . For this study, roof man-hr 



areas will be assumed comprised of 50% sloped 
roofs and 50% f l a t  t a r  and gravel roofs; there- 
fore,  an e f f o r t  of 3900 Km will be required. 
Removal deadline will be one year. 

3.  Lawns 

Lawns will be decontaminated using sod 
machines; however, since many areas will not 
be accessi b l  e w i  t h  the sel  f-propel 1 ed machi ne 
used fo r  the grazing land ( r e fe r  t o  11-C) , a 
smaller pachine will be used. T h i s  machine 
has a 1 2  inch blade and will require a 2-man 
crew. 
i s  11:600 m;sn-hr . ( 7 )  
one year. 

. 

The e f f o r t  required f o r  this removal 
Removal d ~ s d l i n e  will be 

. 4. Home Decontamination 

In a 1 Km2 area,  homes are  considered to  
0 comprise 25.55 o f  the land area (2.74 x 10 ft2). 

An average home i s  assumed to  occupy ~3.90 x I O 3  
f t2 ;  therefore,  about 700 homes will  occupy 1 Km2. 
A t  a cleanup rate of 30 
21,000 mgzhr will be required f a r  home decon. 
Each decon crew will be comprised of four men. 
Removal deadline will be one year. 

man-hr(6) a n  effort of 
home . 

D. Overall Cleanup Rate 

The following assumptions on the composition o f  

a populated area have been made: I 

a )  Forest - 205 of area 
b )  Lawn, f i e lds  - 38% 
c) Pavement - 16.5% 
d )  Roof - 25.5% 

. e)  Homes and 
Other bld. - 25.53 

! 



I 
To obtain an overall e f f o r t  estimate f o r  a 

populated area, the above percentages were mu1 ti - 
plied times their corresponding values and 
summed, yielding an e f f o r t  of 31,600 Kmz . Km man-hr 

V. Shoreline 

A. Stabilization 

The i n i t i a l  water spray stabil izer will be 
applied w i t h i n  24-hours of the accident. 
cation will be done w i t h  crop-dusters or  tanker 
trucks w i t h  spray bars .  
be appl i ed dai ly  u n t i  1 the long-acti ng s tabi 1 i ze r  
(Coherex) can be dispersed. 
spread direct ly  on the rhcreline and plans a re  
to  have affected areas treated w i t h i n  one nonth. 

Appli- 

hater applications will 

Coherex will be 

B. Characterization 

In addition t o  the preliminary monitoring t o  . 

determi ne affected area (area above g u i  del i ne 
1 imit) , soil core samples will be taken t o  i n d i -  
cate d e p t h  o f  so i l  t o  be removed. Air monitoring 
statior?s will need t o  be established on fr inge 
areas t o  locate any resuspension problems particu- 
l a r l y  d u r i n g  the .actual cleanup phase. 

C. Removal 

Since the composition (clay soils,  sand,. and 
gravel ) and accessi b i  1 i ty of shorel i ne is  highly 
vari abl'e, several methods w i  11 be considered i n  
cleanu;. 

I 
The following methods will be used: 

1)  Front-end Loader (See I.C.) - 25% of shoreline 
2 )  Manual (See 1II.C) - 25% o f  shoreline 
3) L i g h t  Duty Tractor (See 1 I I . t )  - 50% of 

shorel ine. 



I 

VI. 

TO obtain an overall  e f f o r t  estimate,  the above 
percentages were mu1 t i  p l  i ed times thei r correspondi i g  
man-hr values and summed, yielding 15,600 man-hr Kmz . 
The removal deadline f o r  shoreline will be one year. 

Km' 

Ditches 

A.  S tab i l iza t ion  

I f  water is f lowing  i n  the d i t ch ,  the source wil l  
have to  be diver ted, t then s t a b i l i z a t i o n  can precede as 
i n  Part 1I.A. 

B .  Characterization 

In a d d i t i o n  t o  the prelfminary monitor ing t o  de- 
termine affected area (area above guideline l imit) ,  
soil core samples will be taken t o  indicate  depth o f  

soil t o  be removed. Air monitoring s ta t ions  will  
need t o  be established on f r inge  areas t o  locate  any 
resuspension problems par t icu lar ly  d u r i n g  the actual 
cleanup phase. 

I 

C. Removal 

A front-end loader ( r e f e r  t o  I.C.) will be the 
method of choice; however, a backhoe may be necessary 
t o  reach confined areas.  Deadline f o r  removal will 
be one year. 

VII. Orchards 

A. Stabi l izat ion 

Crop-dusters will be used t o  spray area w i t h  
water and  help wash contamination i n t o  the orchard 
mt. Applications will  be niads every day for  ,? 

month. During this period, an earthen dam w i l l  be 
b u i l t  around the  affected area i n  an e f f o r t  t o  
control rtinoff. 

I 

! 
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I 

B. Characterization 

In addition t o  the preliminary monitoring t o  
determine affected area (area above guide1 ine 
l imi t ) ,  so i l  core samples will be taken to  ind i -  
cate  depth of so i l  t o  be removed. Air monitoring . 

stat ions will need to  be established on fr inge 
areas t o  locate any resuspension problems particu- 
l a r ly  d u r i n g  the actual cleanup phase. 

C.. Removal 

Cleanup of the orchard mat will be done en t i r e ly  
by l i g h t  duty farm t r ac to r  (refer t o  1II.C.) s ince 
there a re  greater areas f o r  maneuvering machinery i n  
an orchard compared t~ fores t  area. Prior t o  mat rz- 
moval, trees w i l l  be firehosed to assure a l l  possible 
contamination is  washed into the mat. Deadline f o r  
removal will be one year. 

I 

I 

VI i I .  R i  vzrs 

No attempt will be made to  clean up r ivers  or  streams. 
I 

Coast Guard patrol of the river will be necessary to  pre- 
vent water t r a f f i c  i n  and out  of affected shoreline areas. 
Environmental sampling locations to  t e s t  water and sedi- 
ments will be established a t  locations such as  dams and 
r ive r  bends downstream from affected area where particu- 
lan t  s e t t l i ng  can occur. Analysis of sediments i n  se t t l -  
ing  basins a t  water treatment f a c i l i t i e s  near affected 

' 

area will also be done periodically. T h i s  type of mon- 
i tor ing will  De continued on a lesser  scale  f o r  several 
years a f t e r  the accident. 

I X .  Pond 

A.  Stzbilization 
I 

An asphaltic emulsion w i l l  be used t o  seal con- 
tamiEation i n  the pond sediments. The emulsion can 

I 



I 

I 

I 
be poured in to  the pond near the feeder stream 
which will allow even d is t r ibu t ion  of the emul- 
s i o n . .  I t  i s  applied a t  a r a t e  o f  1.2 gal/m2 and 
takes approximately two weeks to  form a seal over 
the sediments. (8) After the seal i s  formed, the 
source water t o  the pond will be diverted, and 
the pond will be allowed t o  dry up by e i the r  
natural o r  forced evaporation. 

I 

I 

I 

B. Characterization 
I 

Sediment and water sample analysis will be 
required: Air monitoring s ta t ions  will be rieces- 
sary on fringe areas d u r i n g  sediment cleanup. 

I c. Removal 

As the wdter level o f  the pond recedes, 
cleanup o f  the edges will  De done w i t h  a front- 
end loader ( r e fe r  t o  I.C.). The r a t e  of pond 
cleanup will De dependent on the evaporation r a t e  
of the water. 

I 

I 

I 



-- 

Land Area . 

1. c- 
- Corn Removal 
- Soi l  Removal 
- Total 

2. 

3. 

4. 

5.  

6. 

7. 

a. 
9. 

10. 

Grazing Land 

Pavement 

Forest 

Ditches 

Roof Areas 

- Sloped 
- Flat.  

Home Decon 

Population Area 

Orchards 

Shore1 i ne 

Man-Hr 
Km2 

600 
2 ,200 
2,800 

3,200 

500 

25,800 

2 , 200 

1,300 
6 , 500 

21,000 

31,600 

8 , 600 

15,600 

C1 eanup 
Dead1 i ne 

1 month 
1 year  

1 year  

1 month 

1 year  

1 year  

1 year  
7 year  

1 year  

1 mo - 1 y r  

1 year  

1 year  

TABLE 1. Man-Hour Estimates and Removal Deadlines 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 
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, 
! Material  

V. Acids/Bases 
i 

- 3 -  

Estimated 
Amount 

(g 1 
Where' 

Dispersed How Dispersed 

85 TA-22-52 

1 I 1  

25 11 

1 11 

11 

11 

I II 
NaOH 3.5 V I  

Of . Explosives 

PETN 

PETN 

9404 PBX 

Aqueous solution 
down drain,  t o  
environment 

I t  

200 TA-22-34 Explosives sump 
620 TA-40-5, -9, -12 . Gaseous detonation 

670 I 1  

products 
II 

II 140 II 9407 PBX 

VII. Miscellaneous 

Teflon , 220 TA-40-9 Vapor plus f i n e  par t iculate  matter 
I 1  Paper, cloth,  wood, 1575 ft' TA-40 burning trench 

o the r  p l a s t i c s  

Luci t e 
Kel-F 

30 TA-40-9 
11 190 

NOTE: I t  is our understanding that  l i qu ids  i n  waste barrels  
eventually f ind  t h e i r  way t o  t h e  local environment by 
dumping and/or evaporation. 
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I 
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V I A  R. I... Spaulding 

H a r r y  Schulte, H-5 

P4A 
R. H. Rochester 

EFFLUENT MATERIAL 

GHX-7 

REPORT 

TATE Ju ly  13, 1971 

4 

Enclosed is  the Effluent Material Report for June 1971 
covering GMX-7 Sites.  
Shop, TA-22-52 are included i n  t h i s  reporting period. 

The May ef f luents  for the  CMB-6 Pla t ing  

As per our telephone conversation, future  e f f luent  repor t s  
w i l l  be on a quarter ly  bas i s  t o  you. 
i n  October 1971. 

The next report will be 

Richard H. Rochester 

RHR:ml 

Distribution: 

Harry Schulte , H- 5 4-a 
R. W. Drake, GMX-DO 
R. H. Dinegar, GMX-7 

. -  
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I 

‘Harry Schulte - 2 -  Ju ly  13, 1971 

ROUTINE EFFLUENTS 

Mat er i  a1 

Freon TE 
Freon TE 

Neohexane 
Methanol 
Chlorof o m  
Machine Oil 
Ammonia 
NH4OH (as NH3) 
Acetone 

Toluene 

HC1 
Kerosene 

NF3 

Brazing Alloy 

HC1 

H2S04 
HNO 3 

H3m4 
NaOH 
CUCN 
FeC13 

. NiSO4 
N i C  1 2  

Trichloroethylene 
Ethanol 
Methylene Iodide 

Estimated 
Quantity 

8.4 x 104 Atmosphere 

(g 1 Where, Dispersed 

*Disposal Can II 

330 Disposal Can 
400 I1 II 

3000 II I1 

47 5 
4.5 x 104 Atmosphere 

II II 

200 (Q 5% S o h )  Sewer 
790 TA-6 

870 II 

0.5 II 

6.2 x i o4  TA-22-52 

60 TA-2 2-52 

II 5 

Haste Drum 

Atmosphere 
15 (83.6)** Pajarito Canyon 

TA- 2 2-52 
II 0.004 - 

30 (41.8) II - (18.7) 11 

35 (10.7) II - (2.1) I1 

14 (63.6) 11 

0.4 (4.0) 
0.06 (0.7) II 

I1 

2 x 105 (2  x 10s) II 

370 TA- 40-15 
778 11 

How Dispersed 

Vapor 
Liquid & Vapor 
t o  environment 

I 1  

II 

II 

Liquid 
Gas 

Liquid 
Liquid & Vapor 
t o  environment 

Gas 
Gas 

Liquid 

II 

Gas 

Aqueous Soln 

II 

II 

II 

II 

I1 

II 

II 

I1 

Liquid Vapor 
Vapor 

II 

* Eventually t o  atmosphere by evaporation from disposal can 
drained i n  canyon. 
Numbers i n  parenthesis are the  values for May. 



OFFICE MEMORANDUM 

1 .  I.. : R.  W. Drake 
A 

V I A  : A. D. Van Vessem t4’,,3t.4 

, . . . 8b.e R. H. Dinegar 
C. 

I 
I 
I 

ii , L  a ’ EFFLUENT MATERIAL REPORT 

: I -:L‘ . GMX-7 

June 10 ,  1971 b :  

Enclosed is t h e  Effluent Material Report for  May 1971 covering 
GMX-7 Sites .  
April.  
but  recovered (by sweeping, e tc . )  nor the Pb/metal wire seals used by 
the  Security Force. 
reports ;  t he  l a t t e r  was i n i t i a l l y  reported only t o  bring it t o  your 
a t ten t ion  as a possible on-going problem. The May summary from t h e  
CMB-6 P l a t i n g  Shop, TA-22-51 w i l l  be reported next month. 

It  is  given i n  the same format as our first one, for 
However, we do not p l a n  to continue l i s t i n g  materials dispersed 

The former w i l l  be accounted for i n  scrap-burning 
. 

RHD : m l  

Distribution: 

R. H. Drake, GMX-DO 
Harry Schulte, H - 5 4 - a  



R. W. Drake - 2 -  June  10, 1971 

I 

ROUTINE EFFLUENTS 

Estimated 
Quantity 

(g 1 Materia 

Acetone 

mere Dispersed How Dispersed' 

6000 
Si l icone mold release 900 
Methyl Ethyl Ketone 115 
Chlorof o m  5700 

TA-22-1 
TA-22-5 
TA-22-4 
TA-22-1-4-5 
Disposal Can* 

Explosive Sump 

Vapor 
Liquid + Vapor 
Spray 

I 

Methanol 
Ethanol 
Freon TE 
Neohexane 
Machine o i l  

HC 1 
NF 3 
Acetone 

1900 
18200 

3000 
900 

3200 

10 
10  

7200 

II 

II 

I1 

II 

II 

II 

I 1  

I 1  

II 

II 

TA-6 
11 

I 1  

Gas 

Liquid + Vapor , 

t o  environment 

II 

II Toluene 450 11 

Ace tone 
E t  hano 1 
PETN 

8000 
6400 

200 

TA- 22-25 
II 

II 

Explosive Sump 
11 

II 

* Eventually t o  atmosphere by evaporation from disposal  can. 
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TO 

V I A  : 

FROM 

5 :  JEIJECT 

SYMBOL 

LOS ALAMOS SCIENTIFIC: LABORATOH\ 
U'J-VERS'TY OF CAI. :FGRNIP 

LOO A L A M C S  NEW MEAaLO k75JJ 
T f  LCPHONE 

OFFICE MEMORANDUM 

R. W. Drake 

R. L. Spaulding 

R. H. Dinegar 

DATE May 27, 1971 

EFFLUENT MATERIAL REPORT 

GMX-7 

I n  response t o  the  memorandum from R. W. Drake, GMX-DO of 
Apri l  1 4 ,  1971, a report  of t h e  materials discharged t o  t h e  envi- 
ronment i n  t he  v i c in i ty  of GMX-7 S i t e s  during the  month of Apri l1971 
has  been compiled. 
(1 )  Materials Dispersed i n  HE Shots, and (2)  Routine Effluents. 
have attempted t o  be quant i ta t ive  as well as qua l i ta t ive .  
present t i m e ,  "educated estimates" seem to be the  best we can give 
u n t i l  more experience is gained and more detai led records are accumulated. 

The summary is made under two separate  headings: 
We 

A t  t h e  

1. Materials Dispersed i n  HE Shots 

1. Detonator F i r ing  S i t e ,  TA-40, Table I. 

2. Routine Effluents 

.1 CMB-6 Plating Shop, TA-22-52: Table 11. 

.2 Research Section, TA-6: Table 111. 

. 3  Engineering and Surveil lance,  TA-22-1, -4, -5 ,  -34: Table I V .  

.4 GMX-7 Si tes :  Estimated m a x i m u m  400 (4 x 100) grams of Pb 
plus 200 (2 x 100) grams of w i r e  of unknown ( a t  present, t o  
us) composition are used by Security t o  seal doors each 
working night. 
e i ther  i n  the  t r a s h  car r ied  out  or on t h e  grounds surrounding 
t h e  various bui ldings . 

I t  is observed t h a t  these materials end up 

In response t o  t h e  memorandum from R. W. Drake, GHX-DO, of A p r i l  22, 
1971, a second summary also has been compiled f o r  Apr i l  1971. 
is e n t i t l e d  '' 'Toxic' Materiala i n  GMX-7 Shots" and lists only those 

This report  

materials 
forwarded 

specif ied by him--beryllium, lead,  and explosives. 
d i r ec t ly  t o  GMX-DO and is not included i n  t h i s  memorandum. . '  

It has been 

RHD : m l  
Distribution: 

R. W. Drake, GMX-DO 
Harry Schulte, H-54- 



s .. TABLE I 

Materials Dispersed i n  HE Shots: DF S i t e  

E s t  h a t e d  
Quantity 

(g 1 Where Dispersed F 

E 

Recovered 

No 
II 

II 

I Material How Dispersed 

I. Explosives 
b 

IE PETN 
9404 PBX 
9407 PBX 

150 TA-40 Firing Chambers Gaseous Detonation Products 
180 I 1  11 

310 II I1  

11. Metals 
Au 
Pb 
Sn 
In  
cu 
Brass 
Be/Cu 2%/98% 
Phosphor Bronze 
A l  

< 1  
1 
1 

< 1  
50 
5 

8 0  
35 

100 

II 

II 

I1 

II 

I I  

II 

II 

II 

I 1  

Vapor 
I t  

II 

I t  

Par t icu la te  
II 

II 

I 1  

II 

No 
II 

II 

I t  

Yes I 

Estimated 90-95% m. 
Recovery I 

I1 

t l  

111. Metallic tiixtures 
Glass/Epoxy/Al 
Glass/Epoxy/Cu 

II 

I t  
14 5 
85 

II 

II 

I1  

II 

IV. Others 

Glass-filled Lexan 
Glass-filled polycarbonate 
Dial lyl  Phthalate 
Vinyl 
Teflon 
Polysulfone 
Lucite 

395 
54 5 
150 
10  
30. 

5 
415 

II 

II 

II 

I1 

II 

I t  

II 

11 

II 

II 

II 

II 



.. 

. 

Material 

HC1 

HZ so4 

HNO3 

NaOH 

K/NaCN 

CUCN 
AgCN 
AuCN 

c*3 

K2 Cr2 O7 
FeC13 

N1 so4 
N1C12 

K3PO4 
Trichloroethylene 

TABLE I1 

Routine Effluents: CHB-6 Plating Shop, GHX-7 Branch 

Estimated Quantity 
( g  1 

450 - 500 

1 - 2  
400 - 450 

250 - 300 

5 - 10 
< 1  
5 
2 

2 

< 1  
200 - 250 

42 

6 

< 1  

(35-40 gal) 
2 x 105 

Where Dispersed 

Pa jarito Canyon 
outside TA-22-52 

11 

I t  

11 

I 1  

I 1  

I 1  

I 1  

I 1  

II 

II 

II 

II 

11 

11 

. How Dispersed 

Aqueous Solution 

I 1  

II 

I t  

II 

I1 

II 

II 

11 

11 

II 

11 

I 1  

II 

Liquid + Vapor 

ld 

Recovered r . 
No 

II 

II 

I 1  

II 

II 

I 1  

II 

11 

I1 

11 

II 

I1 

11 

b 
Qs 

I 

0 

I 

I 

3 
Y 



Material 

HC1 

TABLE 111 

Routine Effluents: Research Section, TA-6 

NF3 

N2Fl 

H2, He, A r  

(Nitrogen trif luoride ) 

(Tetrafluoro hydrazine ) 

Estimated Quantity 
(liter 1 0 Where Dispersed How Dispersed 

105 7 Atmosphere outside Gaseous HC1 
TA-6 

35 2 

I I  

c Recovered P a 

No li 
Gaseous HF plus N2 II 

Gaseous HF plus N2 . 11 

II Gaseous (combined 
with F above) I- 

C 

I 



. a  I 

m . TABLE IV 
r . Routine Eff luents :  Engineering and Surveillance, TA-22-1, -4, -5, -34 

e- 
2 Recovered w a 
I- 

Estimated Quantity 
(liter) !g> 

_.. 500 

240 19 x 105 

19 1.5 x 104 

900 

8 6.- x l o 3  
4 2.6 x 103 

4 6.3 x 103 

60 9.4 x 104 
1.5 2 x 103 

7.6 11.5 x 103 

2.0 1.7 x 103 

Material 

PETN 

Where Dispersed 

Explosive sump 
(TA-22-34) 

Explosive sump and 
atmosphere (TA-22-34) 

Explosive sump 

*Disposal can 
(TA-22-1 ) 

(TA-22-4 ) 
I1 

11 

II 

I1  

Atmosphere 

* D i s p o s a l  can 
(TA-22-4 ) 

(TA - 22- 5 ) 
I t  

How Dispersed 

tz Yes Aqueous dispersion 

Acetone Aqueous solut ion 
plus  vapor 

Liquid 

No 

Acetone II 

Acetone 1 Liquid + Vapor 

II 

11 

II 

II 

Vapor 

Liquid + Vapor 

II 

11 

I 
UI 

I Methyl alca..ol 

Hexane 

Freon TF 
Freon THC 

Cobehn Cleaner 

Chlorof o m  

Kerosene 

II 

I1 

11 

11 

I 1  

I 

II 

I 1  

* Eventually t o  atmosphere by evaporation from disposal can 
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LOS ALAMOS SCIENTIFIC LABORATORY 
L'N L E R S i T v  CF CAL'FGRN:A 

LOS A - A Y C S  NEV. MEXICO e 7 5 s c  
TCLEFHONE , 

DATE April 20, 1972 

- 0 .  . 
c I '  

1 OFFICE MEMORANDUM 

I 

I 

TO Harry Schulte, H-5 
I I 

I 

I 
I 

: R .  L .  Spaulding lf?/A I .  VIA 

I I FROM R. H .  Dinegar 
i 
I 

I 
SUBJECT EFFLUENT MATERIAL REPORT - JANUARY THROUGH MARCH, 1972 

i 

i 

1 .  
! 

I 

I 

a 

January through March, 1972 

Enclosed is the Effluent Material Report for GMX-7 for the period 

RHD : ml 

Enclosure as cited 

Distribution: 

! H.  F .  Schulte, H-5- 
I R .  W. Drake, GMX-DO 

! 

I , 

R .  H .  Dinegar, GMX-7 j 

! 
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Material  

I. Solvents 

Acetone 

Methanol 

Ethanol 

Methylene Chloride 

Trichloroethylene 

Dichloromethane 
Chloroform 

Methyl Chloroform 

Freon TE 

Kerosene 

Kerosene 

11. Gases 

NH3 

NF3 

- 
NH3 (residue).  

EFFLUENT MATERIAL SUMMARY 

January - March 1972 
Group GMX-7 

Est h a t e d  
' Amount 

(g 1 

1.4 x 104 

5.6 x 103 

1.2 x 103 

6.0 x 105 

7.0 x lo2 

4.0 x 103 

2.8 x i o 4  

8 .3  x io* 

3.9 x 105 

3.4 x 105 

1.4 x lo5 

Where 
Dispersed 

TA-22-1, -4, 
-5, -34 

TA-22-4, -5 

TA-22-1, -34 
TA- 2 2- 5 2 
TA-22-4, -5, 
-52 . 

TA-22-5 
TA-22-4, -5 

TA-22-4, -5 

TA-22-4, -5 

TA- 40 
(burning trench) 

TA - 2 2 - 52 

4.5 x io4 TA-22-4 
3.0 x 103 TA-22-4 

3.5 TA-6 

How Dispersed 

Sump; dra in  to environment; 
waste b a r r e l  plus atmospheric 
evaporat ion 
Waste barrel plus atmospheric 
evaporation 
Sump; dra in  t o  environment 

Drain t o  environment 

Waste barrel plus atmospheric 
evaporation 

Spray; exhaust t o  atmosphere 

Waste b a r r e l  plus atmospheric 
evaporation 

Waste b a r r e l  plus atmospheric 
evaporation 

Waste b a r r e l  plus atmospheric . 
evaporation 
Gaseous combustion products 

Waste barre  1 

Exhausted gas 

Liquid t o  drain 
Exhausted gas 
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b 

TO 

FROM : 

S U EJECT: 

SYMBOL : 

, 
LOS ALAMOS SCIENTIFIC LABORATORY 

UNlVERSlTY OF CALIFORNIA 
LO8 ALAWOS. NEW MPIlCO 87544 

"OFFICE MEMORANDUM 
Hi F .  Schulte, H-5 DATE: June 8, 1971 

A. W. Campbell 

GMX-8 ENVIRONMENTAL REPRESENTATIVE 

GMX-8 

I nominate 0. G. Winslow t o  act  a s  GMX-8 environmental repre- 
sen ta t ive . 

AWC /wb 

cc: GMX-8 F i l e  

i 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB ALAMOB. NEW MDCICO 87344 

OFFICE MEMORANDUM 

: H. F. Schulte, H-5 DATE: June 8 ,  1971 TO I I 
FROM : A. W. Campbell 

I 
1 

i 
SUBJECT: EFFLUENTS FROM GMX-8 FACILITIES j 

I 

SYMBOL : GMX-8 

Enclosed are standard forms f i l l e d  out f o r  e f f luent  streams 
from Buildings TA-36-1 and TA-36-48. 

GMX-8 a lso  operates four f i r i n g  sites, each with a charge 
preparation room i n  which glues, sprays, and solvents are used i n  
s m a l l  quant i t ies  and without spec ia l  provisions for vent i la t ion .  
Each s i te  a l so  has a f i r i n g  mound where explosives are detonated- . 
and where various environmental contaminants are dispersed. While 
many of t he  contaminants, including detonated explosive, are now 
being.reported t o  R. W. Drake, &-DO, an estimate of a l l  materials 
of i n t e re s t ,  except detonated explosive, is  included here  i n  tabu- 
lar  form. Quantities are s ta ted  f o r  the past  6 months. 

Charge Preparation Room 
Building Number 

Contaminant 

4 5 7 11 

. _  , e-. 

Acetone, lb., est. 2 3 6 2 
Trichloroethylene, lb., est. 0 0 1 2  1 
Kerosene, lb., est. 0 0 10 0 
Krylon Spray, 13  02. can 1 10 1 18 

- 

Associated Fir ing Mound 

Contaminant 

Butane, lb., est. 0 .85 0 0 
Lead, l b .  10 12 82 0 
D-38, l b .  trace 0 6.6 .17.6 
Nickel, lb .  0 . o  3.2 0 
Zinc Chloride, lb. ,  est. 10 10 0 0 
Explosive (scattered), l b  0 0 . o  2 
Mineral O i l ,  gal. 0 0 0 150 

! 
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. 
LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS AUMOS. NEW MEXICO 

DATE: June 8 ,  1971 TO: II. F. Schulte, H-5 4% 

(Some of the mineral o i l  reported was burned, some dispersed.  
of mineral o i l  i n  f ir ings  w i l l  probably be discontinued.) 

Use 

AWC/wb 

I 

I 
1 

i 
I 

i 
I 
I 

I 

i 
I 
I 

j 
I 
I 

I 
I 

Enc.: 

cc: GMX-8 F i l e  

9 forms - Survey of Effluent Streams 
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LOS. ALAMOS SCIEhT IFIC LABORATORY 

Survey of Effluent Streams 

Group GMX-8 Tech Area 36 Building 1 

Accounting Number(s) . 8408 . .  -- 
Other - Solid - Nature of Effluent Streams: Gas xx Liquid 

- . (Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: None. 

-- --.I -I__- - ---- 

Discharge Point: (Identify and show sketch on r&e'rse.if more  than one 
per building) 

Stack xx Industrial Scwer 

Sanitary Sewer Storm Sewer 

T r a sh . Contain e r Type: 

Other: 
- 

Disposal Method: Atmospheric Dispersal XX Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagcon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Laxi df ill Other 

Volume of Effluent: Known . Estimated 

Contaminants (see l ist)  

-- 
Es tim at ed Dis cha rg e 

- .  . 

DO not w r i  

A m m o n i a  42 lb 

~~ 

Monitoring Equipment on Effluent Stream 

D e s  c rib e 

Remarks Exhaust from O z a l i d  Machine S U D D l i e d  w i t h  p. 



I .. 
1 

i 
I 

I 

I 

I 

c 

C 

0 

3 

Jo" 
0 

0 00 

8 

0 

0 



8 .  

c ' .  I 

I 

I 
I 

I 

i 

'LOS ALAiiOS SClEhT IFIC LABORATORY 

Survey of Effluent Streams 

Group GMX-8 Tech Area 36 Building 1 

Accounting Nurnber(s) 8408 

Nature of Effluent Streams: Gas Solid ju( Other - - Liquid . -  
(Fill out one sheet for each effluent stream) - --- 

.. .. * 

Effluent Treatment: Type: None . 

Discharge Point: (Identify and show sketch on reverse if  more than one 
per  building) 

Stack Industrial Sewer 

Sanitary Sewer - Storm Sewer 

Trash Container Type: Dempster Dumpster 

Other: 

Dis po s a1 Method: Atmcsphe ric Di spe r s a1 Sewage Plant 

Waste Process Plant Chemical D u m p  

S ew 2.g e La go on 

Contaminated Burizl Area Septic Tank' 

Corn-munity -Landfill . xx Other 

Surface of Grdund 

-- 

Volume of Effluent: Known Estimated Half full 

Contaminants (see list) Estimated Discharge 

Nickel 1.8 lb 

6 lb . .  Lead 

Monitoring Equipment on Effluent Stream: No xx Yes 
Desr ribe 

Remarks Includes waste from Machine Shop. 

i V .  

DO not w r i  . 
in this spa _. 
-u - 
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‘LOS ALAMOS SCIENTIFIC LAEORATORY 

I 

Survey ’of Effluent Str earns 
b 

Do not w r i  1 - Group GMX-8 Tech Area 36 Building 1 ---- 
- 8408 - Accounting Numbei’(s) 

Nature of Effluent Streams: Gas xx 
(Fill out one sheet for each effluent stream) 

Effluent Treztment: Type: I None . 

..* 
Other - Solid - Liquid - 

- - I-- , - . -  
I .  

Discharge Point: (Identify and show sketch on reverse if  more than one 
per  building) 

Stack xx Industrial Sewer 

Sanitary Sewer 
- 

- 5tor.m Sewer - 
Trash Coiitainer Type: 

Other: 

Disposal Method: Atmospheric Dispersal Sewage Plant 

Chemical Dump 
-.- 

--. - Waste Process Plant 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 
.- - 

Community Landfill Other - 
Volume of Effluent: Known 

Contaminants (see list) 

Estimated OccasionaLgge 

Es tim at e d Discharge 

Traces of hydrochloric, sulfuric, and 

n i t r i c  acids and a c e t o n e .  

Monitoring Equipment on Effluent Stream: No  xx Yes 

Describe 

I 

Remarks Serires a fume hood in  Room 4B, where metal Dieces t o  o w  foot 

i n  diameter are  cleaned preparatory t o  polishing. 

iv . 
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LOS ALAMOS SCIENT IFXC LABORATORY 

Survey of Effluent Streams 

Group w - 8  Tech Area 36 Building 1 
-I- 

Accounting Number(s) 8408 . .  

Other - Solid - Nature of Effluent Streams: Gas xx Liquid 

(Fill out one sheet for each effluent stream) - - - I 

Effluent Treatment: Type: None. -- 

Discharge Point: (Identify and show sketch on reverse if  more than one 
per building) 

Stack xx Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Conta'iner Type: 

Other: 
~ 

Disposal Method: Atmospheric Dispersal xx Sewage Plant 

W a s t e  Process Plant Chemical Dump 

. Sewage Lagoon Surface of Grdund 

Contaminated Burial Area Septic Tank 

Community Landfill Other - 
Volume of Effluent: Known 

Contaminants (see list) 

Estimated Occasional use 

Estimated Dis cha rg e 

Silver soldering and brazing fumes. 

Much less than 1 l b  of Easy Flo. 

Monitoring Equipment on Effluent Stream: No  xx Yes 

Describe 

Remarks Serves small fume hood i n  Machine Shop, Room lB. 

iv . 

. .  

r 

DO not wri 
in this spa.' -.- - 
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LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

- Tech Area 36 Building 1 
I 

Group w - 8  -- 
-- Accounting Nuinber(s) 8408 

Nature of Effluent Streams: Gas Liquid M Solid 

(Fill out one shcet for each effluent s t ream) 

Effluent Treatment: Type: None 

-- 
Other - - 

I-- ---- --- -- 
-_I_. 

\ 

Discharge Point: (Identify and show s!retch on reverse  i f  more than one 
p e r  building) 

Stack Industrial Sewer 

Sanitary Sewer. xx storm Sewer 

Trash Container Type: 

Other: 
--.-* 

-- Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagom Surface of Ground 

Contaminated Burial Area Scptic Tank xx 
Community Landfill Other 

I- 

Disposal Method: Atmospheric Dispersal 

Volume of Effluent: Known Estimated 500 gal/day 

Contaminants (see list) E stim at cd Discharge 

Kerosene 20 lb 
Acetone 4 lb 
N i t r f r  qC.id 9 -- 1F. 

Sulfuric Acid 2 lb 

Monitoring Equipment on Effluent Stream: No xx Yes 
--- 

Des c ribe 
I 
I 

Remarks Serves: 2 sinks i n  Tuballov Shop. Rm. 4E 
Women's Rest Room 
Mm- 

Janitor's Sink - 
LIU lllc 

iv . 

i this spa. - 
, --.. 

.. - .- - 
.'r 
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LOS ALAMOS SCIENr IFIC IABORATORY 

. I  i n  this spz e :- 
-.---- -I 

I 

. .  Survey of Effluent Streams 

Group GMX-8 - Tech Area 36 I Building 1 

Accounting 'Number(s) 8408' , 

Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent s t ream) 

- 
Other . -  Liquid xx Solid - 

----- -----I- --r 
c -- . -  

- Effluent Treztment: Type: None. - 

Discharge Point: (Idcntify and show sketch on reverse  if  more than one 
per  building) 

Industrial Sewer 

Storm Sewer 
- Stack 

Saniiary Sewer 

Trash Container Type: 
_I 

.--- - 
Other: 20 feet of cast iron s o i l  pipe -- 

Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon 

Contaminated Burial Area . Septic Tank 

Community Landfill Other. 

- Dis po s a€ Me tho di At m o s phe 1- ic Dis p e r s a1 

Surface of Ground xx - 

Contaminants (see list) 

Darkroom developers, fixers 
Glacial Acetic acid 

Potassium dichromate 
S u 3 c i d  

Estimated Discharge 

Not estimated 
4 Ib ~ ~- 

1 l b  
1 lb  

Monitoring Equipment on Effluent Stream: NO xx Yes 

- Describe 

R em a r k s Discharge includes film wash water and roof drainage. . ... 
- .  

. from rain and snow. 

- 
Do not w r i  - C. 

iv . 
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LOS ALAMOS scmx IFIC LAEORATORY 

Survey of Effluent Str earns 

1 -.- Tech Area 36 Building .- Group GMX-8 

Accounting Number(s) 8408 

Nature of Effluent Streams: Gas 

(Fill out one sheet for each' effluent. stream) . 

Effluent Treatment: Type: None. 

I 

--- 
I_ 

Liquid xx Solid Other - 
---."c- ---- -_I --- --- -.-e-- ---..-. . .  

-i- 

Discharge Point: (Identify and show sketch on reverse if more than one 
pe r  building) 

. Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 20 feet  of cast i ron  s o i l  piDe 

Disposal Method: Atmospheric Disper s,al Sewage Plant 

Wzste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground Canyon 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

'Pa j ar i t o 

Volume of Effluent: Known Estimated 25 gallday 

Contaminants see list) . 
Ammonium b i f  I uoride 
Acetone 

Estimated Dis charge 
1 l b  . 
5 l b  

i 

- 5 1 7  
I 

2 l b  
1 l b  

-4s4 
E t h v  
Nitric acid 
Traces of ammonium hydroxide, sodium hydroxide, 

- 
i n  this spa. ' -- . - 

soldering and brazing fluxes, and zinc chloride. 
%Eii%nBS!ream: NO Ib Yes ydroc.hlo c qcid and s 

MoHnito ring %quipment on 

Describe 
I 

Remarks This drain serves two laboratory sinks i n  Room 2B and 

Machine Shop s inks ,  one each'in Rooms 1 B  and 8B. .- 
. .  

iv . 
. .- 
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‘LOS ALAMOS SCIENTIFIC LABORATORY * @!$b - 

- - - 
(Fill out one sheet for  each efflucnt stream) 

Effluent Treatment: Type: None. 

I 

Survey of Effluent Streams 

. , rc’ .: 
1 Contaminants (see list) ’ Estimated Discharge 

Acetone 15 lbs 16 no. (sporadic 
use) 

Do not wri Group - GMX-8 Tech Area 36 Building 48 

Accounting Number(s) 8408 

\ 

Remarks Cesspool serves small sink used for washinR glassware and 

for janitorial purposes. 
1 

,-- 

Discharge Point: (Identify and show sketch on reverse if more  than one 
per  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Monitoring Equipment on Effluent Stream: No XX Yes 

Describe 

iv . 

c 

- .. 
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LOS ALAMOS SCIENTIFIC LABORATORY 

Do not writ 
this spac 

Survey of Effluent Streams 

Gr.oup LM)(-q Tech Arez 3 Suilding f f l  3 
Accounting Number(s) 

Nature of Effluent Streams: Gas f l  Liquid Other - Solid - 
(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: N N  
~ ~ 

Discharge Point: (Identify and show sketch on reverse if more than one 
per  building) 

Stack Industrial Sewer. 

Sanitary Sewer 

Trash Container Type: 

Other: 

Storm. Sew e r 

Disposzl Method: Atmospheric Dispersal / Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contzminzted Burizl Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 
I 

Contaminants (see list) 
7 F I C t W r n  --e- 

L p 4  
30 .Q& 

Monitoring Equipment on Effluent Stream: No Yes 

Describe 

Remarks 147 
I - -  

iv . 
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LOS ALAMOS SCIENI'IFIC LABORATORY 

Survey of Effluent Streams 

Accounting Number(s) 

Nature of Effluent Strea-ms: Gzs 

(Fill out one sheet for each effluent stream} 
- Liquid 1/ Solid Other - 

Effluent Treztment: Type: v..c 
Discharge Point: (Identify and show sketch on reverse if more than one 

per  .building! 

Stack Industrial Sewer 

Sanitary Sewer I/ Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal Sewage Plant / 
Waste Process Plant Chemical Dump 

Sewage Lagoon Surfzce of Ground 

Contzminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known E s tim at e d 

C f  D 
5 'fiyRmCtYLdfl d /C A- 

N / T K P  CULI=-/&/C. A-c/ P 
Monitoring. Equipment on Effluent Stream: No 1, Yes 

Describe 

Remarks 3 c / U  71 

iv. 

Do not write 
this space 

I 



OFFICE MEMORANDUM 

S'f Ml30. GMX-4 I 

Harry F. Schulte, H-5 ~ :. t 19 April 1971 
Chairman Effluent Scope Committee 

E r i c  L. Peterson,  GMX-4 . 

Eric  L. Peterson 
E LP: It 

Cy: Harry F. Schulte, H-5 (1M-a 
R. W.  Drake, GMX-DO ( 1 )  
Joseph M. Greene, GMX-4 ( 1 )  

. Eric L. Peterson, GMX-4 ( 1 )  
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OFFICE MEMORANDUM 

Harry  F:Schulte, H-5 : . A  ::- 29 April 1971 

Er i c  L. Peterson, CMX-4 

EFFLUENTS FROM GMX-4 FACILITIES (U) 

GMX-4 

The only waste produced by GMX-4 which might be called 
a stream I believe i s  stuff picked up around our firing points and 
deposited i n  the contaminated dump. This goes to the contaminated 
dump because the waste i s  created by explosions which destroy 
objects which contain uranium and tiny amounts of tritium. It 
consiste mainly of cables, 

Enclosed ita one "Survey of Effluent Streams" Form. 

ELP: It 

Enc: a / s  

Cy: Harry F, Schulte, €3-5 (1) w/enc. e-- 
GMX-4 File (1) w/o enc. 



LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

I 

 roup G&'- 6 Tech Area Building 

Accounting Number( s) 

Nature of Effluent Streams: Gas Liquid 

(Fill out one sheet for each effluent stream) 

Solid -Other - - 

Effluent Treatment: Type: 

Discharge Point: (Identify and show sketch on reverse if more than one 
pe r  building) 

Stack . Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Dispos a1 Method: Atmospheric Dispersal Sewage Plant 

Waste Process Plant Chemical Dump 

Sew age Lagoon Surface of Ground 

Contaminated Burial Area L/ Septic Tank 

Community Landfill Other 

Estimated Discharge 

w 
-4+Aumeof Effluent: 

Contaminants (see list) 

Monitoring Equipment on Effluent Stream: No U- Y e s  

Describe 

DO not write 
in this space. 
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LOS A L A M O S  SCIENTIFIC LABORATORY . UNIVERSITY OF CALIFORNIA 
I 

LOB ALAMOS. NEW MEXICO e7344 

OFFICE MEMORANDUM . 

TO : H. F. S c h u l t e ,  Chairman, E f f l u e n t  Scope Conunittee'DATE: 15 A p r i l  1971 

VIA 

FROM : L. C .  Smith 

: R. W. Drake, GMX-DO 

SUBJECT: GMX-2 REPRESENTATIVE FOR ENVIRONMENTAL MATTERS 

SYMBOL : GMX-2 

The GMX-2 con t inu ing  r e p r e s e n t a t i v e  f o r  envi ronmenta l  matters 

i s  D. I,. Upham. He w i l l  conduct  t h e  e f f l u e n t  s u r v e y  you r eques t ed  and 

be  r e s p o n s i b l e  f o r  answering f u t u r e  r e q u i r e m e n t s  you may have.  

c. C; Smith 

D L U : m j  

cc: D. L. Upham 
GMX-2 F i l e  
R. W. Drake, GMX-DO 

i .  
I I 
j 
I 



LOS ALAMOS SCIENTIFIC LABORATORY 
. UNIVERSITY OF CALIFORNIA 

LO8 AIAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 

TO * H a r r y  F. S c h u l t e ,  H-5 DATE: 1 September 1971 

L. C.Smith 

FROM * D. L. Upham 

EFFLUENT SURVEY FOR TA-9 & TA-14 

' Here are t h e  r e s u l t s  of t h e  e f f l u e n t  survey  f o r  TA-9 and TA-14 which 
you r e q u e s t e d .  
t h e  l i q u i d  e f f l u e n t  s t reams (water w i t h  contaminants)  have never  been 
measured.  
t h e  t o t a l  y e a r ' s  consumption o f  water  i n  TA-9 was 10,638,000 g a l l o n s  and 
t h a t  f o r  TA-14 was 3,822,000 g a l l o n s .  The numbers for  i n d i v i d u a l  b u i l d i n g s  
were n o t  a v a i l a b l e .  The l o c a t i o n s  o f  a l l  t h e  l i q u i d  and g a s  e f f l u e n t  stream 
e x i t s  from t h e  v a r i o u s  b u i l d i n g s  have been  shown on t h e  accompanying set of  
drawings  and are r e f e r r e d  t o  by drawing number on  t h e  s u r v e y  s h e e t s .  

There  a r e  s e v e r a l  t y p e s  o f  numbers m i s s i n g .  For  i n s t a n c e ,  

I d i d  f i n d  o u t  from a n  e n g i n e e r i n g  s u r v e y  o f  1967 t h a t  i n  FY '67, 

The s o l i d  e f f l u e n t  streams have been d e f i n e d  on Sketch  Nos. 1 and 2 
which show t h e  l o c a t i o n s  of a l l  o u t s i d e  t r a s h  c o n t a i n e r s  f o r  t h e  two t e c h n i c a l  
a r e a s ,  b u t  a g a i n  volumes have n o t  been guess t imated .  Common trash i s  t a k e n  
t o  t h e  community l a n d f i l l ,  r a d i o a c t i v e  t r a s h  i s  t a k e n  t o  t h e  r a d i o a c t i v e l y -  
contaminated  b u r i a l  grounds,  and HE-contaminated s o l i d  waste g o e s  t o  e i t h e r  
t h e  b u r n i n g  grounds  or  t h e  HE-contaminated b u r i a l  grounds depending upon i t s  
c o m b u s t i b i l i t y  . 

I f  you h a v e  a n y  f u r t h e r  q u e s t i o n s  or i f  f u r t h e r  d e t a i l  i s  r e q u i r e d ,  
p l e a s e  c o n t a c t  me. 

D. L. Upham 

DLU : mm j 
Enc 1 
cc w / o  enc: R. W. Drake, GMX-DO 

- . D. L. Upham 
GMX-2 F i l e  
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ios ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

Group G M K - 7 ,  Tech Area Building 4 8  
Accounting Numb e r( 8 )  tfj/+’c3,*~ 2 i #- 

Liquid X Solid . Other - - Nature of Effluent Streams: Gas 

.(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: u & p  

Discharge Point: (Identify and show sketch on’reverse if more  than one 
pe r  building) 5 =< p G c - 14-d 3-7 
Stack Industrial Sewer 5-- A ,  H) k t  

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 
I 

Disposal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground A 
Contaminated Burial Area Septic ’Tank 

Community Landfill Other &J,fn/ 
z Volume of Effluent: Known Estimated 

Contaminants ( 8  ee list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No /. Yes  

Des c rib e 

Remarks 
;, -:. .. 

I . .  
I 

- I .  iv .  . .  
. . .  

DO not wAtc 
this s p a c ~  
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LOS ALAMOS SCIENTIFIC LABORATORY 

e 

. .  Survey of Effluent Streams 
Do not writr 

d I in this spac 
. Group ("; Mk - I _  Tech Area Building a\. V w f  1\9 1 &I) 

Accounting Number(s) 

Nature of Effluent Streame: Gae '>( Liquid 

(Fill out one sheet for each effluent etream) 

Other - Solid - - 

Mecharge Point+ (Identify and ehow sketch on reveree if more  than one , 

' p e r  building) FEtS G c g \ 4 - d 3  

Stack ' - M F  Industrial Sewer 

Sanitary Sewer Storm Sewer 

Traeh Container Type: 

Other: 
- ~ ~~ 

Diepoeal Metbod: Atmospheric Dispersal >( Sewage'Plant 

W a s t e  Process  Plant . Chemical Dump 

' Sewage Lagoon . Surface of Ground 
. I  Contaminated Burial Area Septic Tank 

\ Community Landfill Other 
RM ( l L f ~ % 9 0 0  CPY 

Volume of Effluent: Known \G -AqTo cFMEetimated 

Contaminants (see list) E s tim ated Discha rge 

. 3H - RI, ' \ \?  
3fl - K w  \ X I  31 C\,hl es 

N., C k P C  Cherj 6UYL -Lf \\q S i , O &  

Monitoring Equipment on Effluent Stream: No X Yes 

Des cr ibe 

. . .  

. .Remarks 

i V  i 
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LOS ALAMOS SCIENT XFXC LABORATORY 

Survey of Effluent Streams 

- -?- Tech Area 4 Building EL\ 
Accounting Number(8) 

Nature of Effluent Streams: Gas 

(Fill out one sheet for  each effluent stream) 

Effluent Treatment: Type: Qoo 

Solid X Other - - - Liquid - 

. .  

Discharge Point: (Identify and show sketch on reverse  if more  than one 
pe r  building). 

Stack Industrial Sewer 

.- - . 

DO not write 
in this space 

. .  . se% Sanitary Sewer Storm Sewer 

3 aEZrt' *I - Trash Container Type: TUS' ! {  S W i u G  VOP 
Other: Cbd w/pCAsnc L 

.- Dieposal Method: Atmospheric Dispersal Sewage Plant 

W a s t e  Process  Plant ' Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial' Area ' )< Septic 'Tank 

Community Landfill . ' Other 

Volume of Effluent: Known Estimated 

Contaminants (see list) 

I .  3H 
Es timat ed Discharge 

5- C U t 2 L E S  

. Monitoring Equipment on Effluent Stream: No x Y e s  

Dee c ribe 

. .  

Remarks 
I 

. .  . .  . 

. iv.. 
. .  - .  

Jee 



LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

Group G h X  -2 Tech Area 9 Building &I 
I Accounting Number(e) 

Other - Solid - . Nature of Effluent Streams: Gas .Liquid - 
(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: F\LO hGz 

Diecharge Point: (Identify and show sketch on reverse if more  than one . .  p e r  building) '5 ~ w G  C-14631 
Stack 34 -ec>r,F Industrial Sewer 

Sanitary Sewer Storm Sewer 

d 

Trash  Container Type: 

. Other: 

. Diepoeg Method: Atmospheric Dispersal x Sewage Plant 

Waste Procese Plant Chemical Dump 

Sewage Lagoon Surface of Ground 
. .  Contaminated Burial Area 'Septic Tank 

Community Landfill . Other 

Volume of Effluenk Known Estimated 29 ~ 3-m CFE 

0 \= 

C 
E e  tim at ed Die charge 

. .  
DO not write 
in this space 
1 

- .  

Monitoring Equipment on Effluent Stream: No Yes 
. .  De e c ribe 

- .  

. . .  

. .Remarke 

. iv. 

.. - \ - 



. . *  

MATERIALS OF CONCERN 

Solvents , 
. . ... ; # . GAS 

: -  
3.3 - Chloroform 
a=!- Carbon tetrachloride 

8 0. - Methylene chloride 

2. =-Trichloroethylene (incl. Hi-Tri and Neu-Tri) -= L .  

., . 
Ml2#)4-c-hkmW 1. chlorethkne and trichloroethane) 
Ga&en-dM& . I 

73.5- Ace tone 
!a+ Benzene 

3.5’- Methanol .. 

%‘S- Dimethyl sulfoxide (DMSO) 

ffervsene 

\ 3: 8 -Toluol 
. .  

I.o-B= C.hurcr;d 
Gases  

. 1.0 - Freon 

- 
1.0- B+.a-;ne 

1.0 - Hydrogen chloride 
43$3-0g&&* 

-*. 
-A 
6lA€mdiw& 

4.0 - Oxides of nitrogen 
(,o - Hydrogen sulfide 
LO- Ammonia 

as.0- Sulfur hexafluoride ‘ 

. SI.O-N\ckek Catb.hjI 

* .  
Metals 

Nickel 
B e ryllium 
Cadmium . 
Lead 
Mercury 

. Brazing alloys - silver solder (esp. Easy Flo) 

Metal Salts - Soluble 

C r t  
Set 
B a t  
Z n t  
As+ 
Pbt 
Nit 
Fet 

. I  

8 

I .  

, 



.. 
. e  

8 

LOS ALAMOS SCIENTIFIC LABORATORY 

. 

' Survey of Effluent Streame . .  
n Group W h - 2  Tech Area'  9 Building 21 

Accounting Number(;) 

Other - Liquid X Solid - . Nature of Effluent Streame: Gas 

(Fill out one sheet for  each effluent s t ream) 
I 

Effluent Treatment: Type: s UMP 

SEC 3 w G  
Discharge Point: (Identify and show sketch on reverse  if 

p e r  building) 

Stack Industrial Sewer 

. . .  

Sanitary Sewer Storm Sewer . 

Trash  Container Type: 

Other: 

Dieposal Method Atmosphe ric Die per  e a1 Sewage Plant  

W a s t e  Process  Plant Chemical Dump 

Sewage Lagoon . Surface of Ground X 
Contaminated Burial Area  Septic ' ~ d  

Community Landfill . Other 

' Volume of Effluenf: Known Es timat ed 

. Contaminants (see l ist)  Estimated Die cha rg e 

-a m~--c MGP I I sr s 
. .  

Monitoring Equipment on Effluent Stream: No X Y e s  

De s c ribe 

. .  

.Remark6 

I .  . iv. 

DO not writ; 
in this, epac e 
'1 . 

\ .. - 



f 
I 

I 

. .  
I 

. .  
Solvents 

- .L\a 
All freons . .  

. . . b.'?-'Chloroform 
\%q- Carbon tetrachloride 

\9.8-Trichloroethylene (incl. Hi-Tri and Neu-Tri).. 

' 0.9- Methylene chloride 
. -  -- 

. .  
'- e- 

6Qso-Acetone . 
I 

. .  . .  I. I7L-Benzene - .  

.3~S-Methanol 
. .  . r .  

, ' .  a%-m%mL 

34.1- Toluol 
7&C- Dimethyl sulfoxide (DMSO) 

Gases - 
. .  

. .  
. .  

monia 
I .  

I .  .. . 
Metals - 

. %  

, I .. 

. %r+ 

.. 

1 

(eep. Easy Flo) . .  . 

. .  
Metal Salts - Soluble 

- 

'I 

- 
a .  

.- -. . ii. 

.. 



c. 

2 7  J U L Y , ,  . 

. 
. .  

. 
. . Acids - 

* 

, .  

. .  

LiQ 
al.0- Hydrochloric 

. 37.5-Nitric i 
.- W. o-Sulfuric 

**- 

%+Perchloric . .  
Mi s cellane ou s . ,  . .  

. .  - .  

. . .  
Radioactive 

\ 

. .  

I 
I 

i 
I 

I 
f 
I 
1 

i 

I i 
I 
i 
1 
I 
I 
I 

. .  

Explosives . 

u 9. 

. .  
. .  

. 
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- 
LOS ALAMOS SCIENT XFIC LABORATORY 

Survey of Effluent Streams 

Group G Mk -7- Tech A r e a '  q Building 3 8  
Accounting Number( s) 

Other - Solid - . Nature of Effluent Streams: Gas h Liquid - 
(Fill out one sheet for each effluent stream) ' 

3 

Effluent Treatment: Type: h& 0 tv= 

Discharge Pointr (Identify and show sketch on reve'rse if more  than one 
5- i s c ~ ) ~ ;  C- \Q633' /- 

per  building) 

Stack 5, -6 w ,  U ) ~ C  Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method Atmospheric Dispersal x Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage 'Lagoon Surface of Ground 

Contaminated Burial Area Septic 'Tank 
community Lan d i i ~  Other 

.. 

Volume of Effluent: Known . Estimated 5-03 CFpq 

Contaminants (see list) Estimat ed Discharge 

Monitoring Equipment on Effluent Stream: No \x_ Y e s  

Describe 

. .  

.Remarke 

. .  . .  . 

I .  

. i V i  , 

Do not write 
in this apace 



m -  .. - . 
. , .  .: , 

* .  

i o s  ALAMOS SCIENTIFIC LABORATORY 

. .  Survey of Effluent Streams 
' .  

i I 
I 
I 

i 

i 

I 
i 

I 

i 

i 
1 
I , 
I 

Group btx-2.- Tech Area 9 Building 38 DO not write 
in this space 

Accounting Number(s) 

Nature of Effluent Streams: Gas Liquid 

(Fill out one sheet for each effluent stream) 

Other - Solid - 

Effluent Treatment: Type: h o&) G 

Diecharge Point: (Identify and ehow eketch on reve'rse if more  than one 
.per'building) . 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Diepoeal Method: Atmospheric Dispersal X Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial' Area Septic Tank 

Community Landfill . Other 
\ 

2 Volume of Effluent: Known Eetimated ~ 

Estimated Discharge Contaminante (eee list) 

Tee O P  H C W ~ L ~ ~  6 M F a R H  

. Monitoring Equipment on Effluent Stream 

=tk t 0.0 
4 0.0 Yk 

No Yea 

Describe 

. .  

. .  . .  . .  ' -  iv. 
. .  



. 
- 0  

.' 

me - . . 

1 

'LOS ALAMOS SCIENT IFXC LABORATORY 

Survey of Effluent Streams 

Group M x - 2  Tech Area 9 Building 28 
Accounting Number( e)  

Nature of Effluent Strsame:  Gas 

(Fill out one sheet for each effluent stream) 

Other - Liquid Solid - 
Effluent Treatment: Type: hj nh)E 

Diecharge Point: (Identify and show eketch on reve'ree if more  than one 
per  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Dispoeal Method Atmospheric Dispereal Sewage Plant 

Waste Process  Plant . Chemical Dump 

Sewage Lagoon Surface of Ground x 
Contaminated Burial Area Septic Tank 

Community Landfill Other 
~ c ~ / b ~ ~ ~ %  CWL-3 GA& 

I Gnc IC33-6-  - 
Volume of Effluent: Known E s t i m a f g 8  

Contaminants (see list) Estimated Die charge 
LLL 

5-2* o*- 

Monitoring Equipment on Effluent Stream: No X Yee 

Deec ribe 

. . .  

Remarke 

. .  . .  

- .  
. I  . . .  
. , 

iv. . 

Donot write 
in this space 
I 

C' 

t 
" 



0 .  

. *  e .  
I .  

. .  

LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

. Group G h X -  Tech Area 9 Building 3 & 
Accounting Number( s) 

Nature of Effluent Streams: Gas X Liquid Other - Solid - 
. (Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: ).I nu E 

Discharge Point: (Identify and show sketch on reverse if more than one 
pe r  building) / S- DwG c-\4638- 

Industrial Sewer - . d  Stack 3- Q.-\ L 

Sanitary Sewer Storm Sewer 

Trash  Container Type: . 

. Other: 

Dispos a1 Method Atmospheric Dispersal c/ Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 2 
Contaminants (see list) E s tim at ed Dis charge 

KF 
3Ll 

Monitoring Equipment on Effluent Stream: No / Ye8 

Dee cribe 

. .  

Remarks 

I 

Do not write 
in this spac 

\ 



I 

I 

i 
i 
i 

I 
I 

I 
1 
I 
i 

I 

I 

i 

i 
I 
I 
I 

i 

i I 

1 
i 
! 

I 

I 1 
I 

i 

\ 
\ 

B .  ' .  . 
LOS ALAMOS SCIENTIFIC LABORATORY e . * a  

e 

Survey of Effluent Streams . .  
Group G w h - 2  Tech Area 9 Building 3 & 
Accounting Number(s) 

Do not write 
in this ,epace 

Liquid X Solid Other - - Nature of Effluent Streams: Gas 

(Fill out one sheet for  each effluent stream) 

'Effluerlt Treatment: Type: !L= SUMP. 
. .  

. .  

Discharge Point: (Identify and show sketch on reverse if more than one 
per '  building) SCE53MG C-IeGq , 

-f 
Stack Industrial Sewer 0, 5 t D c  

Sanitary Sewer Storm Sewer 

Trash  Container Type: . 

Other: 

Die poe a1 Method: Atinos phe ric Diepe r s a1 Sewage Plant 

Waste Proceei  Plant Chemical Dump 

\ 

* I  

Sewage Lagoon Surface of Ground I/ 
Contaminated Burial Area Septic Tank 

Community Landfill Other 
, 

Volume of Effluent: Known . Estimated 

Contaminants (see list) Es tim at ed Piecha rg e 

\w* 
a"- - 

\-Q-C50tJ 

~ ~ ~~ ' 

Monitoring Equipment on Effluent Stream: No / Yea 

D e  B c ribe 

. .  

.Remarks 
. .  

. .  . I 

. I  . -  
. .  . .  . ' i V .  

. I  



\ 
0 .  

! .- 
I .  

LOS ALAMOS SCIENI'IFIC LABORATORY 
, 

Survey of Effluent Streams 
DO not write G ~ O ~ P  G -1 Tech Area 4 Building 3 & 

' Accounting Number(8) 

. Nature of Effluent Streams: Gas 

. 

Solid s( Other - Liquid - 
(Fill out one sheet for each effluent s t ream) 

Effluent Treatment: Type: Oh) & 

I 

. .  
Sanitary Sewer Storm Sewer I .  

! 

~~ 

Discharge Point: (Identify and ehow sketch on reve'ree if more  than one 
p e r building) 5s B W C e \ e d S  
Stack ' Industria1 Sewer 

I 

I .  

I 

8 . -- 
i . -.,a 

f 
! .  

i 
i 
' .  
I 

I -  

<- S c d i  *I G r a s h  Container Type: /!/E, c fA,N 
4 

Other: 

Diepoaal Method: Atmospheric Dispersal Sewage Plant  

Waste Process  Plant a Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 
n 

..I 

- .  . 

Com m uni ty Landfill . Other D&A?# 
. I  

2 Volume of Effluent: Known Estimated ~ 

contaminants (see list) Estimated Discharge ' 

Monitoring Equipment on Effluent Stream: No Y e s  

Dee c ribe 
. .  

. .  

.Remarks 
- 

. .  . .  . . 

I .  
. .  . , 

this m a c e  

.' \ 
I .. 



I 

I 

i 
I 
I 
I 

I 

I 
I 

1 
1 
I 
j 

i 
I 

i 

! 
I 
! 

I 
I 
I 
I 

1 
i 
! 
! 
i 
i 
I 

i 

-i 
i 

LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streame 

, Group G M X -  2 Tech Area 9 Building 33 
Accounting Number(@) 

Other - Solid - .. Nature of Effluent Streame: Gas x Liquid - 
(Fill out one sheet for each effluent etream) 

. Effluent Treatment: Type: N O N G  

Mechargs  Pointr- (Identify and show eketch on reveree if more  than one 

. ' .  
5- h W G  C-14-638 

- - A d  
per  building) 

Stack 3 - R.*np Induetrial Sewer 
Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Diepoed Method: Atmospheric Diepersal X Sewage Plant 
* .  

Waete.Proceee Plant Chemical Dump . 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic 'T& 
Community' Landfill ' Other 

Volume of Effluent: Known Wl-Z&L= \ 78'0 CF%atimated 

Contaminante (eee liet) E'e tim ated Die charge 

Monitoring Equipment on Effluent Stream: No X Yea 

Deec ribe 

. . .  . .  

- Remarke 

. .  . .  ! . .  . 

e* - . 

Do not ivrite 
this. epac 

\ C' 

9. .. 



I 

b 

0 . .  
ios ALAMOS SCIENT'IFIC LABORATORY 

Survey of Effluent Streams 

Group G f-r/Yb 2 Tech Area 9 Building 33 
Accounting Number(s) . 

Liquid Solid Other - - - . Nature of Effluent Streams: G a s  

(Fill out one sheet for each effluent stream) 

t 

. Effluent Treatment: Type: S-7l-C WII T w s u  UP. 

. Discharge Point: (Identify and show sketch on reve'rse if more  than one 
a .  

.per  building) 5l33 BUG C-L+6;;L4- . . .  . . .  

Stack 

Sanitary Sewer 2. -h),k1kC@orm Sewer 

Trash Container Type: 

Industrial Sewer & - q. W L L .  

Other: 

Dispoeal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

\ .  9 

Sewage Lagoon Surface of Ground X 
Contaminated Burial' Area ' Septic ' ~ank  >( 

Community Landfill . Other 

2 0 - Volume of Effluent: Known Estimated 

Contaminants (see list) Estim at ed Die charge 

' ' Monitoring Equipment on Effluent Stream: Ne Yes 

Describe 
. .  

\ 

. . -  . .  

.Remarks - 
- -  % 

. .  . .  

. .  . .  
. .  # -  I .  I 

:. ' . i V i  . 

. . .  

Do not write 
in thie epacc 

c 

': .. 
e 
I 



I 

! 

- .  . 
. a  LOS ALAMOS SCIENTIFIC LABORATORY .. . 

a .  
. Survey of Effluent Streams 

Do not writ4 
. i n  this snac Group MX- 2 Tech Area 4 Building 3 4 

Accounting Number(s) 

.Nature of Effluent Streams: Gas x Liquid 

(Fill out one sheet for  each effluent stream) 

Effluent Treatment: Type: r\l bd 

Other - Solid - 
. 

Discharge Point: (Identify and show sketch on reve-ree if more than one 
p e r  building) O w G ,  C-\c \63? 
Stack a- C b a ~  i W  ,w.&ndustrial Sewer 

Sanitary Sewer Storm Sewer . 

Trash  Container Type: 

4=.- 

' Other: 

. .  

Dispoeal Method Atmospheric Dispersal '%, ' Sewage Plant 

, Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic 'Tank 

Community Landfill Other 

. .  

. .  

qkbW-- G& CFR 
Volume of Effluent: Known m~ I \\%p~ C I L ~  Estimated 

Contaminants (see list) Estimated Discharge 

KNN& 

Monitoring Equipment on Effluent Stream: No - Yes 

De scr ibe 

. .  

Remarks )SONE 

. !  

. . iv .  : .  

\ 



. 
8 

e . a  LOS ALAMOS SCIENTIFIC LABORATORY . 
. .  Survey of Effluent Stream8 

Group G M X -  2- Tech Area 4 '  Building S& 
Accounting Number(s) 

Nature of Effluent Streams: Gas  

(Fill out one sheet for  each effluent s t ream) 

Liquid )( Solid Other - - 
I 

Effluent Treatment: Type: 5 e p - r ~ ~  +t< 5 w. s LJUP 
W 

Discharge Point: (Identify and show sketch on reve-rse if  more  than one 
perbuilding) 5- P w c ,  . c- \4-6a-L 

--T Stack Industrial Sewera-rJ, 1-d WLC 

Sanitary Sewer x Storm Sewer 

Trash  Container Type: 

Other: 

Disposal Method Atmospheric Dispersal Sewage Plant 

Waste Procese Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank x 
Community Landfill . . Other 

I 

Volume of Effluent: Known Estimated z 
Contaminants ( see  list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No Yes 

D e  8 crib e 

. .  

DO not writ 
in this snac 

\ 



.. 
. - .  a. LOS ALAMOS SCIENTIFIC LABORATORY 

. Survey of Effluent Streams . .  
Group G M h - z T e c h  Area 9 Building s q  
Accounting Number( s) 

Nature of Effluent Streams: Gas Liquid Solid Other - - 
. (Fill out one sheet for each effluent s t ream)  , 

' -  
Effluent Treatment: Type: * S d H P  

.Do not wit1 

in this spac 

Discharge Point: (Identify and show sketch on reve'rse if  more  than one 
per '  building) . scr~ B\dlG C- \4G,ab 
Stack 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Industrial Sewer L-14 ,\-q w w  - 

' Other: 

Disposal Method Atmospheric Dispersal Sewage Plant  

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground L;I 

Contaminated Burial Area Septic Tank 

Community Landfill . 0 t h e r R C ) L h )  

7 Volume of Effluent: Known Estimated 0 

contaminants (see list) Estimated Discharge 

.Monitoring Equipment on Effluent Stream: No - Y e s  

Describe 

. .  

.Remarks 

. .  . 
I 

1 .- . 
- iv. 



e .  

I 

I 

I 

1 

, 
i 

I 
i 
I 
I 

i 
I 

I 

i 

i 

i 
J 

! 

. *  0 -  

-. 

. .  
LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 
Do not writ4 
in this spac 

Building Group G Mi- 2 TechArea  9 
Accounting Number(s) 

Other - Solid - Nature of Effluent Streams: Gas X Liquid - 
(Fill out one sheet for each effluent s t ream) 

Effluent Treatment: Type: 

Discharge Point: (Identify and show sketch on'reve'rse if m o r e  than one 
pe r  building) 5 ~ =  DUJ G C - -1 4-63 9 
Stack. 1- - -(= Industrial Sewer 

- Sanitary Sewer Storm Sewer 

Trash Container Type: 

' Other: 

Dispoeal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon . Surface of Ground 

Contaminated Burial. Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 13m CFq Estimated 

Contaminants (see list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No * / Y e s  

Describe 
. .  - .  

. .  
~~ 

Remarks  

I 

I .  

. iv. 



. 
. 

. a  

. 
LOS ALAMOS SCIENTIFIC LABORATORY 

. .  Survey of Effluent Streams 

Group H x -  2 Tech Area Building 33' 
.Accounting Number(s) 

Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent stream) 

Other - Liquid X Solid - 
- 

Effluent Treatment: Type: S U M P  

Discharge Point: (Identify and show sketch on reve'rse if more  than one 
pe r  building) Ba G C- \463& 
Stack Industrial Sewer Z-tJ,, I-U),W/U 

Sanitary Sewer ,' Storm Sewer 

Trash  Container Type: 

Other: 

Dis po s.al Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground /- 
Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 

Contaminants (see list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No / ' Y e s  

Describe 

. .  

Remarks 
\ 

Do not wit1 

this spac  

\ 



i 

I 

. - .: LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams . .  . .  
Group NK-2- Tech Area 4 Building 3s’ 
Accounting Number( s) 

Nature of Effluent Streams: Gas Liquid X Solid - ’ Other - 
(Fill out one sheet for  each effluent stream) 

Effluent Treatment: Type: sdw 

Discharge Point: (Identify and show sketch on reve‘rse if more  than one 

Do not writr 

Stack Industrial Sewer a-r\r,\-w.uJL?& 

Sanitary Sewer Storm Sewer 
- 

Trash  Container Type: 

. Other: 

Dispoaal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial ‘Area Septic Tank 

Community Landfill Other JURd  
Estimated z .  . Volume of Effluent: Known 

Contaminants (see list) 

4% 6,H k>?-.(-&!! 1 %fg- 

Estimated Discharge * 

’so 4k 

Monitoring Equipment on Effluent Stream: No / Yea 

De 6 cr ib  e 
I .  

. .  

Remarks 

I 

L this spacl 

\ 



. 
I . n  LOS ALAMOS SCIENTIFIC LABORATORY 

I .  

. 
. .  Survey of Effluent Streams 

Group G\ l7-X- 2 Tech Area 9 Building 37 
Accounting Number(s) 

Other - Solid - . Natu re  of Effluent Streams: Gas X Liquid 

(Fill out one sheet for  each effluent s t ream) 

Effluent Treatment: Type: /4LidL 

Discharge Point: (Identify and show sketch on r eve r se  if more  than one 
per '  building) >€=&we c-14634 
Stack f,-., . . ,d~, rW_ ?d Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method Atmospheric Dispersal /' Sewage Plant 

Was te  Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank . .  
Community Landfill Other 

. Volume of Effluent: Known C F M  Estimated 

Describe 

Do not writr 
this spac 



. . . *  I 
’LOS ALAMOS SCI& IFIC LABORATORY 

Survey of Effluent Streams . .  
Do not w r i t c  
in this spac 

Group G M K  - 2 Tech Area 9’  Building 3 3  
Accounting Number(s) 

Nature of Effluent Streams: Gas  Liquid Solid Other - - 
(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: N (3 1\1 e 

Discharge Point: (Identify and show sketch on reverse  if more  than one 
per  building) 

Stack 
. .  

Industrial Sewer 2- 5 ,  WLLC 

Sanitary Sewer Storm Sewer . \ - s ~  cowc* 

Trash Container Type: 

. Other: 

Dispoqal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 2 

Contaminants (see list) Estimated Discharge 

/3 *:t...P,g ( c /g /L.f d)&& ( F 
@! u .c/ 

- 

fa%.. 1’1 I\ t > . L  
v 

Monitoring Equipment on Effluent Stream: No W Y  es 

Describe 

\ 



a 

- e  I .  
‘LOS ALAMOS SCIE- IFIC LABORATORY 

Survey of Effluent Streams 

Group G M k - 2  Tech Area q Building 3 7 
Accounting Number( s) 

Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent s t ream) 

Liquid - Solid X Other - 

-4 r;..r.; f l  L ? / c - t t  Effluent Treatment: Type: 

Discharge Point: (Identify and show sketch on reve’rse if more  than one 
p e r  building) 

Stack Industrial Sew e r 

Sanitary Sewer Storm Sewer 

S&&* \ -Trash Container Type: 47 .-?* .-.- .-, 

* Other: u c‘ 

Dis po s-a1 Method: Atmos phe ric Disp er s a1 Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill . X Other 

. Volume of Effluent: Known 

Contam’inants (see list) ’ E s tim ated Discharge 
’ &# ./ / 

-. ?):*.-Ti t 1 ,fi8.& ,e!:%? f.’r A!. Ic.,Lx* 

1 4  *:P!-< g X  (.’ &,d -.I7 , . ; . . ‘ I - f -@ ‘ c  !,d 
c -111 w- . *  .. - 

Monitoring Equipment on Effluent Stream: No 

I -c-. q* 
\ 

/ 

l/ Y e s  

De s’c ribe 

Remarks  

Do not wr i te  
L this spat 

I 



. . . *  I . . 'LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streame . .  
Group GkX-2 Tech Area q Building 3 8  
Accounting Number( s) 

Other - Solid - . Nature of Effluent Streams: Gas y Liquid - 
(Fill out one sheet for  each effluent s t ream) 

I' . 
Effluent Treatment: Type: NbtJE 

Discharge Point: (Identify and show sketch on reverse  if more  than one 
p e r  building) -gee nu, & e- \ 4-G 3q 
Stack \ - lZm\% Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

' Other: 

Disposal Method Atmospheric Dispersal Sewage Plant  

Waste Process  Plant ' Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

2 Volume of Effluent: Known Estimated . 
Contaminants ( see  list) Estimated Discharge 

Do not wit. 
in this spac 

Monitoring Equipment on Effluent Stream: No . Y e s  

Des c ribe 

. _  
. .  

I 

\ 



I . 
i . m  j '. . 
! 
I 
! 

'LOS ALAMOS SCiENT IFIC LABORATORY 

. Survey of Effluent Streams . .  
DO not write 
in this space 

Group G R X - 2  Tech Area q Buildhg 38 
Accounting Number( s) 

Nature:of Effluent Streams:. Gas Liquid < Solid - Other - 
. (Fill out one sheet for each effluent stream) ' 

1 Effluent Treatment: Type: ScSr\C *uk Y L k  50- 

Discharge Point: (Identify and show sketch on reve-ree if more than one 
p e r building) 

Stack Industrial Sewer a- . 
Sanitary Sewer \ - U ) . ~ 4 ~ G t o r r n  Sewer 

Trash  Container Type: 

Other: 

Dispoqal Method Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

. Sewage Lagoon Surface of Ground < 
Contaminated Burial Area Septic Tank x , 

Community Landfill Other 

2 Volume of Effluent: Known Estimated 

Contaminants (see list) . Estimated Discharge 
MbNE . 

Monitoring Equipment on Effluent Stream: No X Yes 

Describe . 

. .  
I I  

.. 

. II 



c 

\ 

I 
I 

I . I  'LOS ALAMOS SCIENTIFIC LABORATORY 

. .  Survey of .Effluent Streams 

Group .G MX- 2 Tech Area 4 Building 

Accounting Number(s) 

Other - Solid - . Nature of Effluent Streams: Gas X Liquid 

(Fill out one sheet fo r  each effluent s t ream) 

Effluent Treatment: Type: flohl? 

Discharge Point: (Identify and show sketch on reverse  if more  than one 
p e r  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash  Container Type: 

' Other: ooc*. 015- &E 

Dispoaal Method Atmospheric Dispersal / Sewage Plant 

Was te  Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 2 ~ - 

Contaminants (see list) Estimated Discharge 

2 o* 

Do not wit4 
in this spac 

. -  

Monitoring Equipment on Effluent Stream: No Y e s  

Describe 
. .  
. .  



. 0 -  
. -  
I .  . 

. n  i :* 

I 

LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

Group k x -  2 TechArea  4 Building 4 
Accounting Number( s) 

Nature of Effluent Streams: Gas x Liquid 

(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: 

Other - Solid - 

Discharge Point: (Identify and show sketch on reverse  if more  than one 
pe r  building) 

Stack 
. '  \ - w p '  Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Cont aine r Type: 

Other: 
~ 

. -  

Disposal Method: Atmospheric Dispe r s a1 /sewage Plant 

. Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic 'Tank 

Community Landfill Other 

- Volume of Effluent: Known \4 10 CFH Estimated .. 

Contaminants (see list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No Y e s  

De s c rib e 

. .  

Remarks  

I 

. iv. 

30 not write 
.n this spacr 

c 

Y 



.C 

. . LOS ALAMOS SCIENTIFIC LABORATORY .. .- . 
. Survey of Effluent Streams . .  

Group M x -  2 Tech Area 4 Building 4a 
Accounting Nurnber(s) 

. Nature of Effluent Streams: Gas Liquid X Solid - Other - 
'(Fill out one sheet for  each effluent stream) r Effluent Treatment: Type: MOhE 

Discharge Point: (Identify and show sketch on reverse  if m o r e  than one 
p e r  building) 

Stack Industrial Sewer / 
Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal Sewage Plant 

Do not write 
in this spacc 
'I 

Waste P rocess  Plant Chemical Dump 

Sewage Lagoon Surface of Ground / 
Contaminated Burial Area Septic Tank 

Community Landfill Other 

z Volume of Effluent: Known Estimated 

E s  tim at ed Dis charge Contaminants (see list) 

/dF/%-.1- &../ sL.~ & , g a t e  a* 

Monitoring Equipment on Effluent Stream: No 75- 
Des c rib e 

. .  

. . .  

Remarks  

I 

. .  

# . - -  
' iv. . I  



. . . -  . *  . *  
LOS ALAMOS SCIENTIFIC LABORATORY 

- .  Survey of Effluent Streams 

Group G N x -  2- Tech Area 9 Building 43 
Accounting Nurnber(s) 

Other - Solid - Natu re  of Effluent Streams: Gas Liquid. 

(Fill out one sheet for each effluent stream} 
- 

Effluent Treatment: Type: h o d  \s 

Discharge Point: (Identify and show sketch’on reverse  if more  than one 
p e r  building} . SES nu G c- 1 Q-6 3q 

./ Stack 1- RbOF Industrial Sewer 

Sanitary Sewer . Storm Sewer 

Trash  Container Type: 

Other: 

Disposal Method Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

:Volume of Effluent: Known C F M  Estimated 

Contaminants (see list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No / Y e s  

Describe 

. .  

Remarks 

Do not w r i t e  
in this matt 

\ 
c 



! 

I 
I 
! 

I 
I 
I 

I 

1 
i 
I 
I 

. o  'LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent St r eams 
DO not write Building +3 0 Group G M)C - 2- Tech Area 

Accounting Number( s) 

Liquid )(. Solid Other - - . Nature of Effluent Streams: Gas 

' (Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: 5 - m ~  ~&,JK 5 u ~ p  
b 

Discharge Point: (Identify and show sketch on reverse  i f  m o r e  than one 
ger'building) 5- DUG C- l%G a-6 

I 

Stack 

Sanitary Sewer I - ~ . r ~ ~ C i S t o r r n  Sewer 

Trash Container Type: 

Industrial Sew er2-d; 1 4 ,  W L i  

. .  
* Other: 

Dis po qal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground x' 
Contaminated Burial Area Septic Tank & 

Community Landfill Other 

Volume of Effluent: Known Estimated 7 

Contaminants (see list) Es tim at ed Dis charge 

Monitoring Equipment on Effluent Stream: No / Yea 

Describe 

. .  

Remarks  

i this space 

I '  

. .  iv . 

\ 



. m  LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams . .  
Group G M K - 2  Tech Area 9 Building +3 
Accounting Number(s) 

Liquid g Solid Other - - . Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent stream) 
s 

d)-iP Effluent Treatment: Type: c. 5 - 

Discharge Point: (Identify and show sketch on reverse  if more  than one 

Industrial Sew e r2- M ,.I -HI. k~ 

per  building) r&=~= a w ~  C-14-626 
Stack - 
Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other &KM 
Volume of Effluent: Known Estimated 2 .  

Contaminants ( see  list) Estimated . .  Discharge 

~ ~~~~ ~ ~~ 

Monitoring Equipment on Effluent Stream: No Y e s  

De scr ibe 

. .  

Remarks 

I 

I 

- iv. . .  

DO not write 
in this space 
I 

\ .  



. 
. B  

* 4 Remarks 

e 

LOS ALAMOS SCiENT IFIC LABORATORY 

. Survey of Effluent Streams 

Other - Solid Nature of Effluent Streams: Gas X Liquid - 
(Fill out one sheet for each effluent stream) 

. .  Effluent Treatment:' Type: h ) D u =  

* .  

Do not write 
in this spacc 

Group G h X - ' L  Tech Area 9 Building 43- 
Accounting Number(s) 

Discharge Point: (Identify and show sketch on reverse  i f  more than one 
p e r building) 5eE 9w6, C-\463S 
Stack \-&mF, \ ~ U . J , ~ ~ ~ I n d u s t r i a l  Sewer 

I 

Sanitary Sewer Storm Sewer 

Trash  Container Type: 

* Other: 

Disposal Method: Atmospheric Dispersal V Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 
amF - 6- c b = y  

Volume of Effluent: KnownkJ,w&- 2 Estimated 

Contaminants (see list) Estimated Discharge 

I 1  . 

\ 

ll -( a 
Monitoring Equipment on Effluent Stream: No - Yes 

Describe 

. .  

I 



. .  

. 
LOS ALAMOS SCIENTIFIC LABORATORY . 

Survey of Effluent Streams 

Group G H K - 2  Tech Area 9 Building qa- 
Accounting Number( 8 )  

Nature of Effluent Streams: G a s  

(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: O N  6 

Liquid x Solid Other - - 

Do not write 
in this spact 

Discharge Point: (Identify and show sketch on reverse i f  more  than one 
. perbuilding) nUrc c - l s a 6  

Stack 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Industrial Sewer 3'- S , u ) e  - 

* Other: 

\ 

Disposal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

I Volume of Effluent: Known Estimated $ 

Contaminants (see list) E s tim at ed Discharge 
: .  

I 

! 
Monitoring Equipment on Effluent Stream: No Y e s  

Describe 
I 

. .  

Remarks 



i 

- .  
.. 

. .  

I 
i 
i .  

. .  

Remarks 

- II 

. 
'LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams . .  
DO not write 
in  this matt 

Group G M X - 2  Tech Area 9 . Building 

Accounting Number(s) 

Nature of Effluent Streams: Gas Liquid Solid - Other - 
It (Fill out one sheet fo r  each effluent s t ream) 

Effluent Treatment: Type: . bJokE 

Discharge Point: (Identify and show sketch on reverse  if more  than one 
p e r  building) 5 D u , G  C- 14- 6 3-6 
Stack 

Sanitary Sewer Storm Sewer 

Trash  Container Type: 

Industrial Sewer 3- S. h& L 

Other: 

Dispos.al Method: Atmospheric Dispersal Sewage Plant  

Waste Process  Plant Chemical Dump 

Sewage Lagoon . Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

z Volume of Effluent: Known Estimated . 
Estimated Discharge 

s 
Contaminants (see list) - \L- 

Monitoring Equipment on Effluent Stream: No Yes 

Describe 



. 
. 

- 8  LOS ALAMOS SCIENTIFIC LABORATORY 

. .  Survey of Effluent Streams 

Group (-7 0-1 Tech Area 9 Building Q-6 
Accounting Number(8) 

Nature o€ EffluetLt dtraamr: Gals X Liquid Other - Solid - 
. . (F i l l  out one sheet for each effluent stream) 

Effluent Treatment: Type: t\l blq& 

~ ~~ 

Discharge Point: (Identify and show sketch on reve'rse if more than one 
per  building) 5EZ 3w- C-\Q63q 

Stack \ -  ,200'~ Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

' Other: 

Disposal Method Atmospheric Dispersal 'r( Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial' Area Septic Tank 

Corn m uni ty Landfill Other 

. Volume of Effluent: Known \\q 0 cFh Estimated 

Contaminants (see list) . Estimated Discharge 

mm 

Monitoring Equipment on Effluent Stream: No 'x  Y e s  

Des cr ib  e 

.Remarks L.)OhE 

Do not writc 
this spac. 

\ 



i 
i 
I 

i 
! 

! 

I 

! 

! 

i 

i 
I 
! 

! 

i 
I 

i 
I 
i I 
i 

i 
I 
I 

0 .  

. *  . 

. 
'LOS ALAMOS SCIENTIFIC LABORATORY 

. Survey of Effluent Streams 

Group h)c - 2  Tech Area 9 Building Q-6 
Accounting Number(s) 

Nature of Efflu'ent Streams: Gas 

'(Fill out one sheet for each effluent stream) 

Liquid X Solid Other - - 
I 

Effluent Treatment: Type: 3C-c IC bk surcp 

Do not write 
in this spac. 

Discharge Point: (Identify and show sketch on reye-rse if more  than one 
per  building) SEG ' 0 ~  c-iq6ab I -E,w A.cL 
Stack Industrial Sewer &- s, 
Sanitary Sewer \ - E , a a S t o r m  Sewer 

Trash Container Type: 

' Other: 

Dis pos.al Method Atmospheric Dispe rs a1 Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground j< 

Contaminated Burial Area Septic 'Tank. x 
Community Landfill Other 

Volume of Effluent: Known Estimated < 

Contaminants (see list) E s tim'at e d Di s charge 

Monitoring Equipment on Effluent Stream: No g Yes 

Describe 

. .  

Remarks )3DG 
~ 

I 

I 

. .  iv. 

' . *  . .  



0 

. .  

'LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

Group G k x -  2 Tech Area 9 Building 

Accounting Numb e r ( s ) 

Other - Solid Nature of Effluent Streams: Gas X Liquid - 
(Fill out one sheet for  each effluent stream) 

Effluent Treatment: Type: NOWE 

Discharge Point: (Identify and show sketch on reve-rse if more  than one 
perbuilding) -5EE 3w-G C-\q-Gq-O . 

I- E, w P L L  Stack dA 4- L Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash  Container Type: 

Other: 

Dispos.al Method Atmospheric Dispersal Sewage Plant  

W a s t e  Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 
E.-> -2- a = w  

Volume of Effluent: Knownu, L Z  - a7- CFqEst imated 

Contaminants (see list) Estimated Discharge . 

Monitoring Equipment on Effluent Stream: No / Yes 

D e  s c ribe 

. .  

Remarks 

. .  . .  
I 

I 

Do not write 
n this spacc 

- - iv.  



. 
. o  LOS ALAMOS SCIENTIFIC LABORATORY 

.' 
. 

. .  Survey of Effluent Streams 

Group G M K -  TechArea  Building 4 8  
Accounting Number( s) 

Nature of Effluent Streams: Gas Liquid X Solid - . O+Aer - 
(Fill out one sheet for  each effluent s t ream) 

' Effluent Treatment: Type: e 5 (JNP 

Discharge Point: (Identify and show sketch on reverse  i f  more  than one 
p e r  building) 5- " ~ W G  C-14-627 
Stack Industrial Sewer 3--d, d k ~  

Sanitary Sewer Storm Sewer 

Trash  Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground g' 
Contaminated Burial' Area Septic Tank 

Community Landfill Other 

z Volume of Effluent: Known Estimated Is 

Contaminants (see list) E s tim'at ed Discharge 

Monitoring Equipment on Effluent Stream: No /. Y e s  

Describe 

. .  

Remarks 
L-:. . -  

I 

1 

. .  - iv. 

Do not . M i t e  
in this s ~ a c t  

\ 



a .  
e 

b 
* 

. .. 
a .  

. .  

a 
'LOS ALAMOS SCIENI'IFIC LABORATORY 

Survey of Effluent Streame . .  
* .. Do not write 

in this s D a c e  Group e x -  2 Tech Area 9 Buiramg 3- / 
. - Accounting Number(6) . .  

Liquid X Solid Other - ' ' . . .. . 1- Nature of Effluent Streame: Gas - 
(Fill out one sheet for  each effluent stream) 

- I .  . 
I 0 .  

. I  . .  
. . 'EffluentTreatment: Type: S m t c  w S U M P  

I : I 

. . .  - .  : I 

. .  

, ' '  * Diecharge'Point: (Identify and show sketch on reve'ree if more  than one 
p e r  building) 5 b& C - I4-L 
Stack Industrial Sewer 

. .  . .I 
. .  

. .  
* .  

Sanitary S e w e a  -u . d # k U t o r m  Sewer 

Trash  Container Type: 

Other: 5 crw - I - A m  corn"& - * .  
. .  

. .  . .  
, .  

Diepoeal Method: Atmospheric Dispersal Sewage Plant 
_.. . Waste Procese Plant Chemical Dump 

Sewage Lagoon Surface of Ground x 
Contaminated Burial Area Septic 'Tank < 

I <  

. Community Landfill . Other 
. . I  

?- 
- .  
. . Volume of Effluent: Known Estimated 

Contaminante (see list) Ea tim ated Die charge 

' .  

' *  . Monitoring Equipment on Effluent Stream: No Yee 

: I( 
. .  

. .  

. .Remarks 
.. - 

% .  . .  
I 

, . ** :. . -.. . . . .  . .  . 
iv.. . . . . I . .  

I. a . . .  . . .  
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I 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

10s AUMOS. NEW nmco 87544 

OFFICE MEMORANDUM 
TO 8 H. F. SChUlte, H-5 DATE: 15 April 1971 

VIA :R. W. Drake, GMX-DO 

FROM * Douglas Venable 

SUBJECT: GMX- 11's Representative for Environmental Matters 

Unless your requirements for this task a r e  drastically different 

I will, however, 
f rom my guesses, F. M. Jackson has been selected as GMX-11's 
continuing representative for environmental matters. 
a lso keep close to t5is development. 

A 

DV:lgm 

cc: R. W. Drake 
F. M. Jackson 
File (1) 



LOS ALAMOS SCIENTIFIC LABORATORY 
U N l V I R S l T I  OF CALIFORNIA 

LW ALAMOS. NEW M U l C O  07044 

* *  . ,  

OFFICE MEMORANDUM 
4 

: H. F. Schulte, H-5 DATE: 21 May 1971 

VIA : Douglas Venable 

TO 

FROM : F. M. Jackson 

SUBJECT: Survey of Effluent Streams 

SYMBOL : GMX-11 
I 
i 

give you our best estimate of the amount of contaminants disposed of 
by GMX-11 in the period of 1 November 1970 through 30 April 1971. 

The attached "Survey of Effluent Streams" forms will 

. Contaminants not listed a re  six pounds of hydrochloric 
acid and 600 pounds of Freon 12. 
time experiments, a repeat of which is not contemplated. 
of non-radioactive material  of less  than one pound and detonated ex- 
plosives a r e  not listed. 

Each of these were used in  one- 
Quantities 

FMJ:cm 

Attachements: a / s  

Copies: F. M. Jackson, w/attachrnent 
Douglas Venable, w/o attachments 



--.. 

-.- 

e 

* * , .  
LOS ALAMOS SCIEhTXFIC LABORATORY I .  - .  

Survey of Effluent S t r e a m s  

C r o u p  GMX-11 Tech A r e a  15 Building R- 183 

Accounting Nurnber(s) 8411 

Fjature of Effluent S t reams:  G a s  X Liquid - - Other  - Solid 

(Fill out one sheet f o r  each effluent s t r e a m )  

Eff luent  Trea tment :  Type: None 

Di scha rge  Point: (Identify and show eketch'on r e v e r s e  i f  m o r e  than one 
p e r  building) 

Stack Indus t r ia l  Sewer  

Sani ta ry  Sewer S to rm Sewer  

T r a s h  Container  Type: 

Other:  Vented through hood in Rm. 130. 

Disposa l  Method: Atmospheric  D i spe r sa l  x Sewage Plan t  

Waste  P r o c e s s  P lan t  Chemica l  Dump 

Sewage Lagoon * Surface  of Ground 

Contaminated Bur ia l  A r e a  Septic Tank 

Community Landfil l  Other  

Volume of Effluent: Known E s t i m a t e d  

Contaminants  ( see  l i s t )  E s t i m a t e d  Discha rg e 

Ammonia 50 lb/6 mo. 

Monitor ing Equipment on Effluent S t ream:  NO x Yea 

Des c r ibe  

R e m a r k s  Ozalid Machine 

DO not ' write 
i this space ,  

iv . 
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LOS ALAMOS SCIENT IFXC LABORATORY 

Survey of Effluent S t r e a m s  

; 

i 
I 
I 

I 
I I 
i 
! 
I 
I 

I 
i 1 

i 
I 

I 

- 

G r o u p  GMX-11 Tech  A r e a  15 Building R- 183 

Accounting Number(s )  841 1 

Natu re  of Effluent S t reams:  Gas Solid x O t h e r  - Liquid 
- I  - 

( F i l l  out one shcet  fo r  each' effluent s t r e a m )  

Effluent Trea tment :  Type: None 

Discha rge  Point: (Identify and ehow sketch on r e v e r e e  i f  m o r e  than one 
p e r  building) 

Stack Industr ia l  Sewer  

; Sanitary Sewer ' Storm Sewer 

T r a s h  Container  Type: Dempster Dumpster 

Other:  

Dis po s a1 Method: Atmos phe ric Di spe  r s a1 Sewage P l a n t  

Waste P r o c e s s  P lan t  Chemica l  Dump 

Sewage Lagoon Surface  of Ground 

Contaminated Bur ia l  A r e a  X Septic Tank 

Community Landfil l  Other  

Volume of Effluent: Known 

Contaminants  ( s e e  list) Es t ima ted  Diecharge  

E6 t ima ted  

Be 10 lb/6 rno. 

,Monitoring Equipment on  Effluent Stream: NO X Y e s  

Des c r ibe  

R e m a r k s  A four-inch diameter by two-inch thick Be cylinder is used as a 

charve co llector on PHERMEX. 
shot, the resulting chunks a re  b a s e d  and disposed of in the contaminated 

dumpster located at R-183. 

When these nieces are damav ed bv a 

i V  . 

Do not write 
1 this  sDace 



I O  



I 
I 
I -  

n .  

6 LOS ALAMOS SCIENTIFIC LABORATORY 

Survey  of Effluent S t r e a m s  

G r o u p  GMX-11 Tech  A r e a  15 Building R- 194 

Accounting Nurnber(s) 8411 

N a t u r e  of Effluent S t r eams :  G a s  

(Fill out  one sheet f o r  each effluent s t r e a m )  

Eff luent  Treatment:  Type: &one 

- Liquid Solid Other  - 

Discha rge  Point: (Identify and ehow sketch on r e v e r s e  if m o r e  than one 
p e r  building) ' 

Stack ' Industr ia l  Sewer 

Sani tary Scwe r Storm Sewer  

T r a s h  Conta iner  Type: 

Other:  

Disposa l  Method: Atmospher ic  Disperea l  Sewage P l a n t  

W,aste P r o c e e s  P lan t  Chemica l  Dump 

Sewage Lagoon Surface of Ground 

Contaminated Bur ia l  Area'  Septic Tank 

Community Landfil l  O the r  

Volume of Effluent: Known E s t i m a t e d  

Contaminants  ( see  l i s t )  E s t i m  at  ed Discharge 

c i d  1.42 ICI-50411 \ 

*Monitoring Equipment on Effluent Stream: No x Yes 

Descr ibe  

R e m a r k s  Used for clea- in 60 u ]  

d b s  . .  

iv . 

Do not write 
this 6 D a C e  
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'LOS ALAMOS SCXENC IFIC LABORATORY 

Survey of Effluent S t r e a m 8  

G r o u p  GMX-'1 1 Tech  Are  a 15 Building R- 194 

Accounting Number(  s) 

- Other  - Liquid Solid Na tu re  of Effluent S t reams:  G a s  / - 
(Fill out one shcct  fo r  each cffluent s t r e a m )  

Eff luent  Trea tment :  Type: ' None 
I 

Discha rge  Point: (identify and show ske tch  on r e v e r n e  if m o r e  than one 
p e r  building) 

Stack X Indus t r ia l  Sewer  

Sani tary Sewer S torm Sewer  

T r a s h  Container  'i'ype: 

Other: 

Disposa l  Method: Atmospheric  D i spe r sa l  x Sewage P lan t  

Waste P r o c e s s  P lan t  Chemica l  Dump 

Sewage Lagoon S u r f a c e  of Ground 

Contaminated Bur ia l  A r e a  Septic Tank 

Corn rn uni ty Landfill O the r  

V o l u m e  of Effluent: Known E s t i m a t e d  

Contaminants  ( s e e  l i s t )  

Trichloroethylene (Neu-Tri) 

*Monitoring Equipment on  Effluent S t ream:  

Descr ibe  

Est i rnat  e d  Die cha rge  

55 ga1/6 mo. 

No X Y e s  

R e m a r k s  Used in vanor - de-greaser 

Do.not write 
in  th i s  ' b ~ a c e  
I 
I 

I 

I 
I 
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LOS ALAMOS SCIENTIFIC LABORATORY , 

Survey of Effluent S t r eam8  

C r o u p  GMX-11 Tech Area  15 Building R-233 

Accounting Number(6) 841 1 

Other  . - Solid - Liquid Nature  of Effluent S t r eams :  Gas  ,I' - 
( F i l l  out one sheet f o r  each  effluent s t r e a m )  

Effluent Treatment:  Type: None 

Discharge  Point: (Identify and show sketch on r e v e r s e  i f  m o r e  than one 
p e r  building) 

Stack Indus t r ia l  Sewer 

Sani tary Scwer Storm Sewer 

T r a s h  Container Type: 

Other: 

i 
I 

i 
I 
! 

I 

I 

- 
I 

I 

Disposal  Method: Atmospheric  Dispersa l  x Sewage Plan t  

Waste Procees Plan t  Chemica l  Dump 

Sewage Lagoon Surface  of Ground 

Contaminated Bur ia l  Area  Septic Tank 

Community Landfill Other  

Volume of Effluent: Known Es t ima ted  

Contaminants  ( s e e  l i s t )  E s t im at e d Di s c ha r g e 

Kerosene 20 ~ a 1 / 6  mo. 

*Monitoring Equipment on Effluent Stream: No X Yes 

Descr ibe  

DO not write 
in th i s  s ~ a c e .  
1 
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LOS ALAMOS'SCIENTIFJC LABORATORY 

Survey  of Effluent S t r eam8  

Group  GMX-11 Tech A r e a  15 Building R- 20 

Accounting Number(s)  841 1 

Nature  of Effluent Streams:  G a s  7 Solid Other  - - / Liquid 

( F i l l  ou t  onc sheet  f o r  each effluent s t r e a m )  

Effluent Trea tment :  Type: None 

Discha rge  Point: (Identify and show ske tch  on r e v e r s e  if m o r e  than one 
p e r  building) 

Stack Industr ia l  Sewer 

Sanitary Sewer  Storm Sewer  

T r a s h  Container  Type: 

Other: 

Disposa l  Method: Atmospheric D i spe rea l  X Sewage P l a n t  

Waste P r o c e s s  P lan t  Chemica l  Dump 

Sewage Lagoon Surface of Ground 

Contaminated Bur ia l  A r e a  Septic Tank 

Community Landfil l  O the r  

Volume of Effluent: Known Es t ima ted  

Contaminants  ( s e e  l i s t )  E s tim at ed Discharge  

,Monitoring Equipment on Effluent, S t r eam:  No x Yes 

. Descr ibe  

iXemarks Used for hand-cleaning of metal Darts and eauiDment in SD-5 

iv 

I lo not wri te  
in this  sDace. 

I 
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Survey of Effluent S t reame 

G r o u p  GMX-11 Tech Area  15 Building R- 184 

Accounting Nurnber(s) 841 1 

Nature  of Effluent Streame:  Gas  X Other  - Solid - Liquid - 
( F i l l  out one sheet f o r  each cffAuent e t r e a m )  

Effluent Trea tment :  Type: None . 

Discharge  Point: (Identify and show ske tch  on r e v e r a e  if m o r e  than one 
p e r  building) 

Stack Industr ia l  Sewer 

Sani tary Scwer  Storm Sewer 

T r a s h  Container  Type: 

Other:  

Disposa l  Method: Atmospher ic  D i spe r sa l  x Sewage P l a n t  

Waste P r o c e s s  P lan t  Chemica l  Dump 

Sewage Lagoon Surface of Ground 

Contaminated Bur ia l  Area  Septic Tank 

Corn muni ty  Landfill Other  

Volume of Effluent: Known Es t ima ted  

Contaminants  ( see  l i s t )  Es t ima ted  Discharge 

9 FP 1500 lb /6  ma. 
. .  

*Monitoring Equipment on Effluent S t ream:  No X Yes 

Descr ibe 

R e m a r k s  Electron Gun d ie lec t r ic  - 2800 mg/m3/day  

iv. 

DO not write 
in  this 6 ~ a c e  
I- 

i .  
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LOS ALAMOS SCXENT XFXC LABORATORY 

Survey of Effluent S t r e a m e  R-194 
G r o u p  GMX-11 T e c h  A r e a  15 Building R-203 

Accounting Number(6)  841 1 

Nature  of Effluent S t r eams :  G a s  - Solid Other  - X . Liquid - 
( F i l l  out one sheet  f o r  each  effluent s t r e a m )  

Effluent Trea tment :  Type: None 

Di scha rge  Point: (Identify and show sketch on r e v e r s e  i f  m o r e  than o n e  
p e r  building) 

Stack Indus t r ia l  Sewer  

Sani tary Sewer . Storm Sewer  

T r a s h  Conta iner  Type: 

Other: 

Disposa l  Method: Atmospher ic  Dispersa l  X Sewage P lan t  

Waste P r o c e s s  P lan t  Chemica l  Dump 

Sewage Lagoon Surface  of Ground 

Contaminated BuriaA Area  Sept ic  Tank 

Community Landfill Other  

Volume of Effluent: Known 

Contaminants  ( s e e  l i s t )  

E6 t ima t  ed 

E s t im at e d Di s cha rg'e 

F6 400 lb/6 mo. 

,Monitoring Equipment on Effluent Stream: No X Y e s  

De s c r ib  e 

Remarks Used as Elec t ron  Gun die lec t r ic  - 300 me/m3/day/blde.  

iv .  

Do not write 
in th i s  6 ~ a c e  



. * .  

I .  ! 
; t 2  

e 

i L  

I 

I 

! 

'2 ! 2' 



Y 

con taminan t s  ( s e e  l i s t )  Es t ima ted  Discharge 
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I .  

LOS ALAMOS SCIENI'XFXC LABORATORY 

Survey of Effluent S t r e a m s  
DO not write 
in th i s  epacc Building F i r ing  Point Group  GMX-11 Tech A r e a  15. -. 

Accounting Nurnber(s) 

Nature  of Effluent S t reams:  Gas  Liquid Solid - Other  - x 

I ( F i l l  out  one sheet  for each cffluent s t r e a m )  

Effluent Trea tment :  Type: None 

Discharge  Point: (Identify and show ske tch  on r e v e r s e  i f  m o r e  than one 
. p e r  building) 

Stack Indus t r ia l  Sewer 

Sani tary Sewer . Storm Sewer  

T r a s h  Container  Type: 

0 t h  e r: 

Disposal  Method: Atmospheric  Disperea l  X Sewage P l a n t  

Chemica l  Dump !I . Waste P r o c e s s  P lan t  

Sewage Lagoon Sur face  of Ground I i  
! i  

D-38 165.5 kg :I 
I i  

Be 4.4 kg 

Tri t ium 25 c c  

AMonitoring Equipment on Effluent Stream: NO Yes 

Descr ibe  Air samples  have been taken some t ime ago bv 

H - 5  5 . .  

a e r n a r k s  s h n t  c 

i v  . 
8 
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1 . .  f * LOS ALAMOS SCIEhT IFXC LABORATORY 
a 

Survey of Effluent Str e a m s  

Group  GMX-11 Tech  A r e a  15 Building R- 20 

Accounting Nurnber(s) 841 1 

I 

- Liquid x Solid Other  - - Nature  of Effluent S t r eams :  G a s  

( F i l l  out  one sheet  for each effluent e t r e a m )  

Effluent T rea tmen t :  Type: None 

Di scha rge  Point: (Identify and show sketch on r e v e r i e  i f  m o r e  than one 
p e r  building) 

Stack Indus t r ia l  Sewer  

Sani tary Sewer  S torm Sewer 

T r a s h  Container  Type: 

Other:  

Disposa l  Method: Atmospher ic  Dispersa l  x Sewage P l a n t  

Waste  P r o c e s s  P lan t  Chemica l  Dump 

Sewage Lagoon Sur face  of Ground 

Contaminated BuriaA A r e a  Septic Tank 

Community Landfill Other  

Volume of Effluent: Known Es tirnated 

Contaminants  ( s e e  list) Es t ima ted  Oischa rge 

Kerosene  ! 

*Monitoring Equipment on Effluent S t ream:  No x Y e s  

Descr ibe  

Remarks  Used p r i m a r i l v  as machining lubricant  i n  SD-Br- 

ZV . 
. -_ . . .. 

- 

DO not write 
L this  s p a c e  

I 
I 
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LOS ALAMOS SCIENT IFXC LABORATORY 

Survey of Effluent S t r eam8  

C r o u p  GMX-11 Tech A r e a  15 Building R-50 

Accounting Number(6) 8411 

Natu re  of Effluent S t r eams :  Gas 

( F i l l  out one sheet  fo r  each cffluent s t r e a m )  
- Liquid x Solid O t h e r  - - 

Effluent  Trea tment :  Type: None 

Di scha rge  Point: (Identify and show sketch on r e v e r e e  i f  m o r e  than one 
p e r  building) 

Stack Indus t r ia l  Sewer  

Sani ta ry  Scwer S to rm Sewer  

T r a s h  Container Type: 

Other:  

Disposa l  Method: Atmospheric  D i spe r sa l  X Sewage P lan t  

Waste  P r o c e s s  P lan t  Chemica l  Dump 

Sewage Lagoon Sur face  of Ground 

Contaminated Bur ia l  A r e a  Septic Tank 

Community Landfill Other  

Volume of Effluent: Known E6 t imated  

Contaminants  ( s e e  list) Es t ima ted  Discharge  

Kerosene  20 n d / 6  mo. 

'Monitoring Equipment on Effluent S t ream:  No .X Y e s  

Descr ibe  

Used Drirnarilv as machinine lubricant  in staff shop. seemark6 - 

iv. 

DO not write 
i n  th i s  sDace. 
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4 
. .  LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent S t r e a m e  

.15 Building R- 183 C r o u p  GMX-11 Tech  A r e a  

Accounting Numbe r( s) 

N a t u r e  of Effluent Streame:  G a s  

( F i l l  ou t  one shcet f o r  each effluent s t r e a m )  

Liquid X Solid Othe r  - . - - 

' Effluent  Trea tment :  Type: None 

Discha rge  Point: (Identify and show sketch on r e v e r e e  if  m o r e  than o n e  
p e r  building) 

Stack Indus t r ia l  Sew e t  

Sani tary Scwer  Storm Sewer  

T r a s h  Container  Type: 

Other:  

D i sposa l  Method: Atmospher ic  Disperea l  x Sewage P l a n t  

Waste P r o c e s s  P lan t  Chemica l  Dump 

Sewage Lagoon Surface of Ground 

Contaminated Bur ia l  A r e a  Septic Tank 

Community Landfill O the r  

Volume of Effluent: Known E6 t ima t  ed 

Contaminants  ( see  list) E s t i m  at  e d Di s ch a r g e 

Kerosene 5 ga1/6 mo. 

*Monitoring Equipment on Effluent Stream: No x Yes 

Descr ibe 

I 

R e m a r k s  Used as machining lubricant  in staff shop rooms  134 and 136. 

iv. 

\ 

Do not  write 
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_.  
Tha follo-sing :ZC-ox~ad f a c i l i t i a s  or opar2:ions should be 
repor zed : 

a. A l l  f o s s i l - f u c l - & i ~ l ~ Z  oparp:io-s rcgard1ess of Z u l  t n e .  
(Operations or' lzss thtr, o c a - z i l l i o c  3Ti per ~ G Q Z  input tray 

. be resorted by indicating the t o x L  cur.5sr of unfts bur;licg . the sms fuel ,  a1or.g wtth *.e toca l 'hea t  input; colmas 
. .  . .  . .  

. .  ItBt1 and of the fora.)  . .  

# . :  . 1. - .. . .  
I .  

1 . .  
*. 

I .  

* 
. %  . b. All' incinerators,  regardless of  ,cz,p;icity. 

I 

. -  I 
I 

C. A l l  open-5arning oqerations coducted io  urbas areas:. I :. * . 
. .  

I m .  . 
c 

1 

d, A l l  0?2n-buini:g operaeions con2ucied i n  fionutban ares5 2nd . . . .  ! - 
I 

. .  not ffieecing the retpirzcznis prescribad 5y 42 E 2  76.8. 
. .  i - 

t 

! . - -  . e. ~11-san i t a ry  land k i l l  oi o ? a - < o q i n g  o?eraiions-. 
! 1.; i: * - .  

i 
1 .  I .  2. Noncoxqliant oparations d ~ i c h  h:vz bszr., ot vi11 ba,'5gporied to  

the 303 a s  par: of the Cor-lssion's a5atcci,?r.r plan, should be 
listed on sevarate forzs winich vi11 be forwarded by Beadquarters 

' .  . I '  . . 
. I  

. !. - .  . .  
: . L  . . . ' .  * 

! .  

: ! . .  to the TCAPC. 
. .  . 9:. The nm5ered itesls reported on t h  :om shouid be mre s p e c i f k a l l y  

ident i f ied as t o  locat ion (buiiding, area, atc.) an a saparate 
. -  

. .  I .  attachment. 

! 

6. To assure c o n s i s t e x y  i n  raportfng, s izas  of fuel-burning uni ts  
should be s ta ted i n  cerm of nillions of ST'J/iiol;~ wSen f i red  a t  

a .  

nareplate  r a i i m .  er. 

.. 
Two copies of  the con?leced fo+ should LUe formr lad  by Juaa I, 1963, 
along with the Acnual Progress itaport raql;irsd 3y Section 7 of.BOa 
c i r c u l a r  A-79. 
should be dirscted to  the Pollution C O i r i i a l  Sraach, OS. 

I 

I 
: 

Any quait ions regarding the preparation of the ' f o r a  

.' i . i 
. .  

. !  - .  .. j. . 
. . .  ' . B'ttachneat: 

- .  
a .  

. I  

. PXS Form 5049 (10 co2ies)'  - .  
. - .  

.* 
. .  

* . -  I .  . .  
! 
I . . .  . 

I 

- .  
.. 

. .  
. . .. . .  

. - ... 
..... -----......-.- .... . . -' 

I 

i .  

. -  ....... ..- . . ....... . . . . .  .. 
. .  ! 
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FROM : 

SUBJECT: 
j 
I 

' * .: 
I- . 

. .. - - -  .( . ,a 

UNITED STATES GOVERNMENT ' 

- . * -. .. - >  -. @$&-,,-: 
. .  &m.) . - .  Memorandum . .  . 

DATE: JAI.! 8 .::I: .. . 
I .  .. . . . - .  

1 i . .  

Ins Alamos Area Office . .  

PREVENTION, COMIROL, AND ABATEPIEN! OF WATE!! POLLUTION BY FEDERAL 
- _  I 
! 4 ', ACTIVITIES-STORAGE OF HAZARDOUS MATERIALS. 

. .  .. I .  .- - - .  We request t h a t  yuu furnish i n  duplicate by _Febpary 9, 1968, a list 
of locations where materials hazardous to health'are stored and may be 
capable of causing water pollution if accidentally discharged, Also 
indicate the kind and amount of the stored kterials, t he  type of 
storage facility, and safeguards employed- t o  prevent or  minimize pollu- 1. i. 2 .  b.. . 
t ion  which might result from accidental rupture o r  frm significarrt 
spillage. Please submit copies of procedures and halldling instructions'" * .. . -I 2; - - 
f o r  such materials. . b  

- .- .I- 

- - .  

- $.>..-- -- 
.. . . .  . - .. c 

-3: - .. . ..,. . .  This review, requested by the Regional Office-.of. t~ 'Federal Vater 
Pollution Control Administration, is made to determine whether storage" ". . 
f a c i l l t i e s  are located, designed, constructed, and operated so as to 
minimize o r  prevelrt spillage of t o x i c  substances into waterways. 

:' '-. 

Hazardous materials include significant quantities of solvents, acids, 
alkalies, oils ,  diesel fue l  o r  gasoline, insecticides and herbicides i. 
Underground storaFe t a n k  without drains, entrapment, dikes, curbs o r  ' 
ca tchen t  areas, and r e l i e f  vessels are referred t o  i n  Section 4(c) of 
Executive Order 11268 I!Prevention, Control,.. end- Abatement of Vater 
Pollution by Federal Activitiest1 as  means. employed to minimize or pre- 
vent water pollution from accidental spillege of stored chemicals, 

.-*, . u 

c 

, ... I '.&' . :4' . p . - 7 -  _. .',5 . .  
. .  . .. A copy of a memorandum with attachrents dated September 1,"1967 from 

Martin B. Biles, Director, Mvlsion of Operational Safets-, Sub jack- 
Federal Vater Pllution Control Administration llGuidelfnesil is en&& ' 

for your reference. . 

I . .  

c 

Enclosure : 

!I- t 
. .  

I 

Bty U.S. Savings Bonh Regzhdy on the' Payrolr Sclvings Plan. - 
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e----....- .- ... DATE: SEP 1 1w 
I .  . .  - .  

i 
- .  

. . . .- suqmzr: FEDERAL WATER POLLUTION CONTROL AIMTNTSTRATXON "GUIDELINES" , 
I I - ,  

0S:PC:AAS 
I 

. .  ! 
.Attached f o r  your .information and appropr ia te  a c t i o n  a r e  copies  of a 
l e t te r  dated August 10, 1967, from the  Secre ta ry  of t h e  I n t e r i o r  t o  

Control  Administration (FWPCA) "Guidelines for  Federa l  Departments, 

' 

! Chairman Seabore forwarding copies  of  t he  Federal  Water Po l lu t ion  . .. .. . 
I 
, . .  .- Agencies and Establishments i n  the  Prevent ion,  Control ,  and Abatement .. .-, 
! -  
I of Water Pollution by- Federal A c t i v i t i e q  ':.July '1'967;'. The Guide l ines  -: ", ' :'." 

' I?. . -  with  AEC comments, copies  of which were forwarded 'to ybu wfth my .C..  < . . 

. -  
- .  ' - . -  I _  have 'been reirlised-Troin.'the March 1967 d r a f t  v.ersion, - in  accordance . --- -. . . I .  .. 

Z . 4 ,  . .. .. . .  . I .  . .  
1 .  - . . , I .  

memorandum dated- May 5, 1967. 
d i scussed  with. FWPCA headquarters o f f i c i a l s  a t .  a. meeting on May 22, 

A s  noted i n  the  f i r s t  paragraph of Secre ta ry  Udall's l e t te r ,  Federal  
agencies  pFe. d i r e c t e d  by the  Executive..Order - -  t o  - -. provide Zeadership in - 

The AEC comments were subsequently 
. .  . 

1.: . * .. '. _ .  ' . 0 -  - .-. .. . I  

. . .  . 
. -=. . .  .. . - .  -. . . .  ' *  1967. . .  

-# 

. .  . .  
. .  
. . 

t he  nationwide e f f o r t  t o  iniprove water  q u a l i t y  and a r e  assigncd .-- 
important rol-ee, &n. .p.reventing, c o n t r o l l i n g ,  and aba t ing  water pollu.t ion.  

I .  . 
. A I , .  . ._-  . - .  

from Federal  a c t i v i t i e s .  
ass igned the r o l e  of providing technica l  advice and a s s i s t ance .  

The Department of the  I n t e r i o r  (FWPCA) is  
The 

. - .... .d - . a t tached  Guidelines represent  the  i n i t i a l  e f f o r t  of  .the FWPCA t o  . 4 L . .  ...- L.J- 

provide guidance._to Federal  agencies and a r e  intended t o  f a c i l i t a t e  . .  - - 
cooperat ion between FWPCA and the o t h e r  agencies i n  discharging . . .  

1 

. .  t h e i r  r e s p e c t i v e - r e s p o n s i b i l i t i e s  under the  Executive Order. .The .--. I ..-- -... Guidelines a r e  fol'warded to  you f o r  guidance i n  connection with water . 
~ --.- .. - -  p o l l u t i o n  con t ro l  - a c t i v i t i e s  a t  AEC f a c i l i t i e s  and bui ld ings  under , -&--C. . - -  

your purview. The following are some of  t he  more noteworthy items. .: . . 
_. 
NEW FEDERAL FACILITIES AND BUILDINGS 

, . a ,  

. . -  .- 
_ -  1 .  As s t a t e d  in : ' I t en i : l j  -page 1 of  the  gu ide l ines ,  " r e s p o n s i b i l i t y  for  .- .... , .> ...... 

-des ign ,  cons t ruc t ion ,  and ope ra t ton  of p o l l u t i o n  c o n t r o l  works r e s t s  
However, the FWPCA rcg lona l  oEEices are 

A t  the  May 22, mccting with 

a. '. 

wi th  the  ope ra t ing  aecncy". 
t o  review proposed water p o l l u t i o n  c o n t r b l  measures as required under 
Sec t ion  2(h) of t h e  Executive Order. 
FWPCA heudquorters oEf i c l a l e ,  AEC's implcmcntntfon of Sect ion 2(b) ,  
including the' four -par t  "descr ip t ion  o€  e s s e n t i a l  fcn turcs"  out l ined  
on page four oE IAD 0510-12 was discusscd.  

. 
The FWPCA o f f i c i a l s  . 

23170 . .  
, .. c 
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1 

5 . . . .  
- .  . '. agreed tha t ,  i n  most ins tances ,  such desc r ip t inns  would provide  - . 

t h e i r  reg iona l  o f f i c e s  with adequate information. Ilowever, they . 
i nd ica t ed  t h a t  - the i r  regional  of f  ices might reques t  - a d d i t i o n a l  
information i n  s p e c i f i c  instances .  

the  d e s c r i p t i o n s  of e s s e n t i a l  f e a t u r e s  of water pollritfon' cont ro l  

I n  view of t h i s ,  your o f f i c e  
may.now begin submitt ing,  t o  the  appropr ia te  FGFCh r eg iona l  o f f i ces ,  .................. 

.measures : f o r  new f a c i l i t i e s  and bui ld jngs  a s  dcscr ihed in t he  
' "Proccdures for New Fcdeta l  FaciliEics and l h i i l d i n g s "  s e c t i o n  of 
. I A D  0510-12. .- 

The l i s t  and b r i e f  desc r ip t ion  of cons t ruc t ion  p r o j e c t s  involving . 1 .;*3 
water  po l lu t ion  con t ro l  measures, which i s  requested by I t e m  2 of 
the  Guidel ines ,  should be" prepared 'and forwarded to  the  FWPCA re- 
g iona l  o f f i c e s  as soon a s  p r a c t i c a l  and no" la te r  than November 1, 
1967. We have 'abtelned the necessary ex tens ion  of  t i m e  i n  view of 
l a t e  r e c e i p t '  of "tlio 'Pssued Guidel ines ,  t he  a d d i t i o n a l  t i m e  required 
t o  make suitrable. di~..trJ,!Juti.on of t he  Guidel ines  to. the  f i e l d - o f f i c e s ,  . -  . 

. and t h e  forthcoming. AEC meeting on the  sub jec t  of  p o l l u t i o n  cont ro l  
i n  Chicago on Seppepber 21  and 22 a t  which the FWPCA Guidel ines  w i l l  . , ' b ~ . i 5 .  * - 
be discussed. .Copies o f ' t h e  l i s t s  'supplied t o  t he  F W C A  reg iona l  
o f f i c e s  should b e  sen t  t o  t h i s  d i v i s i o n  and t h e  Div is ion  'of Construction.. 

,d-"'! 
- - -  . 

. . . . . . .  
* ' ' '  ' . . ' * '  '. 

. 
. . 

. . . . . . . .  
. 

. V''f 
. r  - .I'..'r.. * 

. .- .. " r, Vc:. c ..... ' 

....... r . .  . . . .  . a  .G. c 5'. . . .  L. * .. 
EXISTING FEDERAL FACILITIES AND BUILDINGS 

. .- 
fl 

Each agency is . requested under Item 2 t o  provide the  appropr i a t e  FWPCA 
reg iona l  o f f  ikes k i t h  the  names of AEC personnel through whom arrange- 
ments f o r  s i t e . v i s i t s  and revi'ews a r e  t o  be .made. 
t h i s  reques t  has a l ready  been s a t i s f i e d  i n  most i n s t ances  through p r io f " :  ' '" I  '''I". 

correspondence between AEC f i e l d  o f f  ices and FWPCA r e g i o n a l  o f f i ces .  
However, you may wish t o  r ea f f i rm o r  r e e s t a b l i s h  s u i t a b l e  po in t s  of 

We b e l i e v e  tha t  
. 

c o n t a c t  between y o u r - o f f i c e  and t h e  appropr ia te  FWPCA'regional offices.' . . a  .- . 

GENERAL 
. . -  

L ... . There a r e  s e v e r a l  items in t he  FWPCA Guidel ines  which i n d i c a t e  tha t  . 
add i t iona l  information m y  o r  w i l l  be  requested by the FWPCA r eg iona l  
o f f i c e s .  
s p e c i f i c a l l y  def ined,  w e  a r e  unable t o  a n t i c i p a t e  the  t l - e ,  degree o f  
d e t a i l ,  or volumeo'f  Xnformation t h a t  i s  l i k e l y  t o  be ' requested.  
our ,  p rev ious ly  refcrenced d i scuss ion  wi th  FIPCA headquarters  o f f i c i a l s  ,. ._ 
we attempted k'6'obtain some c l a r i f i c a t i o n  of this aktter. 

, - .. 
Since the' kinds of information to  be requested a r e  n o t .  . 

. . , I .  . .  I n  
.... i . .  ,.; .. 

However, 

. FWPCA reg iona l  o f f i c e s  might be  i n t e r e s t e d  i n  with r e s p e c t  t o  water 

we-learncd only: t h a t  the Guidelincs'.were prepared wi th  LI view toward 
provid ing  a geticral  d e s c r i p t i o n  of  t he  kinds of information t h a t  .' 

* . .  
. -. 

p o l l u t i o n  c o n t r o l  a c t i v i t i e s  o f  the'more typ ica l  adminis t ra t ive- type  
opera t ions  of  f e d e r a l  agencies .  
manufacturing, :and research  opcrn t ions  of AEC a r e  somewhat 'unique, 

S ince  tlre i n d u s t r i n l - t y p e  prodi.tctfon, 

. e .  . .  
I . .  

. .  . .  . . .  . I .  

. .  
. .  
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t h e  Guidelines a r e  not a s  s p e c i f i c a l l y  app l i cab le  ' to AEC'S operations.: - - ' a :  - - . - . -  -- 
We discussed i n  p a r t i c u l a r  the  poss ib l e  r eques t s  fkom' reg iona l  offiCes'''L'~'m'''' '. '- '' 
f p r  t he  "plans', ' spec i f i ca t ions ,  and design data", end o t h e r  i n fo rm-  
t i o n  described und.er i t em 3 of the "New Fede ra l  F a c i l i t i e s  and 
Buildings" sec t ion .  . I t  seemed apparent  frclm tlic d i scuss ion  that  t h e  I . . . -  
TWPCA's i n t e r e s t  i n  such information i s  r c l a t c d  t o  tlicir krioulcclge, 
e x p e r t i s e  and p a r t i c u l a r  i n t e r e s t  i l l  tIic 'mom convent ional  po l tu t ion  
c o n t r o l  f a c i l i t i e s  such OS sewage t reatment  p l n h t s  'end t h a t  tlrcy 
would not want to  review d e t a i l e d  p l ans  and spec i r i c a  t i o n s -  per ta in ing  
t o  the more complex type of waste treatment and d i s p o s a l  f a c i l i t i e s  
t h a t  a r e  unique to  AEC'S operat ions.  
t he  FWPCA d e f i n i t i o n  of such terms a s  "plans", "specif icat ions" ,  and 

a l y  from A E C ' s  d e f i n i t i o n  of these  terms. In any even t ,  i t  was n o t  
intended t h a t  FWPCA reques ts  f o r  information 'or review of water po l lu-  

nor  should they r e s u l t  i n  delaying the  accomplcshment of necessary . - -  ----..' - '  

As previously s t a t e d ,  the  conten t  and implicakioa of - the Guidelines \: ::l=;i'd;-. b- 
w i l l  be discussed in more de ta i l .  a t  the forthcomirig p o l l u t i o n  c d n t r o l  
meeting described i n  niy August 8, 1967, memorandum t o  you. 
meeting has now been approved and t h e  t en ta t lk . . ag&da  at tached to my 
August 8 memorandum will#:.be appropr i a t e ly  r ev i sed  to  inc lude  'discus-, 
s i o n  of t he  FWPCA Guidelines. .. 

A t  t ac  hmen t.: 

LaL . -  lcleanA1lii 

. .  

..# .. 
' 

... . ............ -.. . 

. -  -. 
-.a. 

. - .  . . . . . .  
- . - - - . . .  It a l s o  seemed apparent  that  . . 

a. s , . 
. 

aboratory ana lys i s  f o r  e f f l u e n t  q u a l i t y  'control" may d i f f e r  consider- '  
. .  . .  -. 

'I 
. .  

t i o n  con t ro l  measures would be excess ive ly  burdensome or imprnctfcal  

p r o j e c t s  o r  program objec t ives .  - 
. I . -  . .  

. . . .  . bJ, .... '8. . #.* . I . '  . 
C.- a,... -. - . .  . L  ........ r*r...- . . . .  . . .  . I .  

* '. .L,. . This 
_-___. 

. . .  . I .  - .- ..... - I- . . .  - 
-4 'I .... 

. .  -. I d . . l  ' 
1 

a * . .  1 . I . .  ...*. . .  Ltr d t d  8/10/67 w/attached'Guidelines- . * -I . . 
:. . .  .. .. 

. _ .  
TI-.- .-- w rl,, . . .  .. 'Y. *. - ' ' C c I  "Deputy General Manager .-- T% tr)" ' 

. . .  -: A s s t  . General Manager f o r '  Operations " .. 
A s s  t . General Manager f o r  Plans 6 Production . .  

I 

A s s t .  General Manager f o r  Reactors  
A s s  t . General Manager f o r  Research & Development 
Direc tor , .  Division of Biology & Medicine -- - 
Direc tor ,  Divis ion of Cons t ruc t ion  
Con t ro l l e r  
General Counsel 
Di rec tor ,  Divis ion of Naval Reactore  
Direc tor ,  Division of Peacefu l  Nuclear Exphsives 

Director , 'DFvision of Raw Mate r i a l s  :. . .... -' - . 
Dircct'or, Division of Reactor Dcvelopmeni'and- . 

Technology 
Director ,  Division of Research . 
Direc tor ,  DLvis ion  of Space Nuclear Sys terns 

. -  
I -  

. ...- . - .  

Direc tor ,  Division of Product ion -. - 

, 

s 

e . 

..... d ..by ... 
axL . ._ .! . 

.- . 
. c  ........ 

I ..v .- .. I - s -.., 
a: ..f? . . .  

..; a . r t - * .  I .  

.?..-...ah.. 
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UNITED STATES 

- .. r 

J 
DEPARTMENT OF' THE INTERIOR . b  

OFFICE OF THE SECRETARY . . .  
WASHINGTON. D.C. 20240 - - -. . _. . _.. . .._.- 

._ . 
I -. 

I I l... . . . : 
I 
I 

\--- 

I 

--- .--_.--- A&li t Ia iaJ.  copieo for thc? uBo of yow progrka W@nIZt&50).13 c u b e  .. ' 

o b t d n d  from t h o  Fcdcrd lfcter Pollut2on Control Adminiotrutiai. 

P k M C  accept my apprccfctfoll for tho CEIoifYknca of those of y3ur &off 
. .  . -  I 

. -,. - -  
' .  '' 

. .  .. -..~IO contributed to the for-idation of thcsa Cutclclinco. I eS8wa y o ~  
. that wc yill &.e every offort t o  mdntcdn tho hi& level of coclperation e.. .. . . ' . . . ._. 

between our qpncioam I .  .-  . 
- 1  . 

r .  61nocn9y youro, . .  
. I  I 

1 a . r  . I , .  

* .  

. .  
. . I .  - -, :: L .: -. * 

, 

. I ,  ... .. 
. L : .  -b2*. r,:. 

. Gecrctnry of thc Intorlor 

Honorable Glenn 1'. Scaborg 
Chainow, htorvic EhoreFy Coimf.eo1on 
Wmlrington, D. C, 
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UNITED STATES DEPARTIIEIJT OF THE I N T E R I O R  

. .  . FEDERAL WATER POLLUTION CONTROL ADMINISTRATION . , 1 .  

.. i 
. .  

I...- 1 .  - .  _-.  , GUIDELINES 
f o r  

i n  the 

* '  

. . . . . . . .  .... ........ ! FEDERAL OEPARTIIENTSJ AGENCIES, .AND ESTABLISMMENTS - ' ' ' . ' - .. 
i 
I .* n.''r- . . : 

. .  I 

PREVENTION, CONTROL, AND AOArEbIENT OF WATER PDLLUTION . n,mc 

by . .  
FEDERAL ACTIVITIES .. 

I . . . . . .  . .  
. .  i 

- .  Ju l y  1967 - .  . . .  1 .  . '  . 

. . . .  .- . ..... .*. . ...,. .... ... . . ' .  . -. 1 , .. . . .  . .  - 
..... _ . .  . . . .  - .... . . . . . . . .  -e..-. . 

Execu t i ve  Order 11288 requ i res  heads o f  Federa l  departments, agenc-ies, and .. . -  
. .  . improve w a t e r  q u a l i t y  through 'the prevention', con t ro l ,  and abatement of ... .. 

r e q u i r e s  the Secretary  o f  the I n t e r i o r  t o  p rov ide  the necessary review, 

.._ ,.,... . . .  requifed-. to cooperate with the Secretar.y gnd-wbth ;S,ta,t'.e, interstatffjl,arid.,.t:,.r;. .'.; 1 

. . : # .  -establishment$ l o  'provide' the leadersh ip  -6xUmplc i n ' t h e  ' na t i ona l  -e f for t '  to..'.. . . . . .  

- '. * water p o l l u t i u n  from Federal a c t i v i t i e s  i n  the Un i ted  States. The Order . - 
. . -  

- 

- - ' coo id ina t ion ,  and' techn ica l  adv ice  m d .  ass is tance t o  the eff_orts',of: the: -.:. ... 
- - .  Federa l  'deparfrnents, agencies, and eStab'lishmkn'ts which, i n  turn,' are . * I .  I .  

. .  . - .  
-... . . _ .  .. . . . , -. :?L...., ,-..-. I .... I ,  . , , I . .  ,-. ,.. .- .-.-rw .ir ,.-.- . . . . .  .... . . .  . . . .  . -  . . . . . . . . .  - ... c., x,-* w . . c  .. . : . . a r m :  , . - .I . - I . ?  .... ,-- # 

u.; , - s y  munic ipa l .  3geric.ies.. .. , 

. . . .  - .I._ .-... .. .- . .  . . . .  . -. . r .  . . .  v .. .0. .- - 
Program rcspons ib i  li t y  f o r  the  Secretary 's  func t i ons  has been assigned the' 
Federdf Wate'r P o ' l l u t i o n  Cont ro l  A d m i n i s t r a t i o n  whose Regional Of f - ices-have. .  
p r i kary  'b"pe;'itional respons ib i  1 i ty.'wi th in t h e j r  .res6~cti.ve''r.egions..; RegiMa!.,;  ti-'.^ 

, .  . . . - . . t  . . r . .  -. , ... .L".. . v  
;; . . . . .  2:::: ;:*. 

. -  
. . . .  ....... . Of f i ce .  l o c a t i o h s  and geographic areas of  re2ponsib i l . i  ty:are'lis-ted,and' :; '. :. . ,,. ...... . ..... , . . . . . .  . . .  . q. 

. . . . .  
. I .  - 

. . . .  . .I .. - . .  .C ...... -., "-. . . -  
. -  S I  mapped herein.' ' ' .  .I . 

* .  

. .  . -  a .  - ,  . - - -  
I n  cases wherh n a t i o n a l  s e c u r i t y  precludes. ihe ' furnishing or'  r e p o r t i n g  

i- -o f  in fo rmat ion-  as required, the  igency conce-rned should appoint  a l i a i s o n .  .-r:n:',rt. ,. . .  ,;#.>?q . 
' - - o f f i c e r  t o  work w i th  the approp r ia te  Federa l  Uater  ' P o l l u t i o n  Contro l  

A d m i n i s t r a t i o n  Regional D i r e c t o r  t o  s a t i s f y  the  requiremcnts OF the Order. 
-. . . . 

- .  I .  ... . . . . . . . .  ?"cI- .&..,. ' . - J  r , ,  \ NEW FEDERAL FACI LIT1 ES AND BUI  LDINGS * . .  

P lans fo r  w a t e r ' p o l l u t i o n  c o n t r o l  f ea tu res  i n  new Federal f a c i l i t i e s  and . .  - . -  I 

' - I.. - ..".a - . b u i l d i n g s  r e q u i r e  rev iew  by the  Federal Water P o l l u t i o n  Contro l  Adminis- . .. 
. t r a t i o n  to.ass,ure.conformance w i t h  Sec t ion  4 o f  the.Or-der. ...... .I . 

,. . . . .  
1. R e s p o n s i b i l i t y  f o r  design, construction, '  and 'opera t ion  of 

p o f l u t i o n ' c o n t r o l  works r c s t s  w i t h  the  opera t ing  agency. 
Federa l  Water P o l l u t i o n  Cont ro l  A d m i n i s t r a t i o n  Regional O f f i c e s  
w i l l  

. under the Exicut ' lve Order , w i  11 adv ise  t h e  'opera t ing  agency as 
t o  thc e f fec t i veness  and adequacy'of such measures, and w i l l  
a l s o  adviqe on--the adequacy OF any r e l a t e d  opera t j ng  procedures 
and con t inu ing  l abo ra to ry  examinations' t o  ensure e f f e c t i v e  p l a n t  
operat ion.  

-.- ------ 

.. b .  .... ?'- rev iew proposed water p o l l u t i o n  control.rneasures r e q u i r e d  
I .  .. . -. 

1 .  . .-. a5-n v.-. 
. . .  . . 1,;\2 .I -u I. i 4  

e.-..--..---, , ..- - .. -. -To -4, 4 .  - . .  
r z 
B 
$ 

J . .  
7 > 

* .  

. . 
.. . .  

I . .  a . '  
a . . .  

. .  
. . . .  I . .  : - . . :  . . *  . .  . .  1 .  



I .  - 2 -  . .  
. .  

. 2. W i t h i n  t h i r t y . d a y i  a f t e r  issuance of thcse gu idc l i ncs ,  and by 
July 1 of each ycar thereaf ter ,  each agency shoii'ri p r o v i d e  the 
Reg iona l  O f f i c e  a l i s t  and b r i e f  d e s c r i p t i o n  o f  a l l  c o n s t r u c t i o n  
p ro jec ts ,  ' n c i  ' i n s t a l l a t i o n s  or extens ions t o  e x i s t i n g  i n s t a l -  
l a t i o n s  which i nvo l ve  new o r  mod i f i ed  water po l lu t ion  c o n t r o l  

,measures 3n-d f a c i ' l i t i e s  and f o i  which p lann ing  i 's  undcrway or 

. . i s  d e s i r a b l e  t h a t  an annual mect ing  be h c l d  w i t h  the  Regional  

1 .  - .  . -  

i . -  

i 

. 

. 

* 

' 

B t !  7: -\ . . .. I I ..; < . I - .  ., 
a. . ' i s  expected t o  be undertaken' d u r i n g  t h e  ensuing 12 months. I t  

O f f i c e  t o  d iscuss  proposed p r o j c c t s .  

F o r  s p e c i f i c  p r o j e c t s  t h a t  generate o r  t r e a t  l a r g o  or unusual 
. . w a s t e  loadings, the Federal Water P o l l u t i o n  Cont ro l  Adminis- 

t r a t i o n  Regional D i r e c t o r  may; i n  a d d i t i o n  t o  t h e  l i s t  above 
r e f e r r e d  to, requesf 'any o f  the f d l l o w i n g  p r i o r  t o  any s o l i c i -  

3. 

, 

I 

1 . .  
I . ' t a t i o n  for cqns- t ruc t ion  b ids:  

. .  . .  
.. I . . I  . 

I 

- .  .. ., . . 

.L .. L '  *,,, . 

. . .  
- . . % I  I -. 

8'. . 
. .  

I 
I a. engineer ing r e p o r t  
I ' .b. plans;, spex i f i ca t ions , '  and des ign  d a t a  . . .  .. . . . . .  . I  e .  a n t i c i p a t e d  ,operat ion and maintenance procedures 
' .  . .  4. provisi.ank*fo? l abo ra to ry  f a c i l i t i e s  and program > r - . . . .  . - . I  s 
I t o r  l abo ra to ry  analyses f o r  e f f l u e n t  q u a l i t y  control.. 

- r e q u i r e  a .rninimum.of f o u r  weeks (20  working' days) t o  p r o p e r l y  
r l .  . 

. ; p  .: . .  
- .  

- 1  4, Fcdera l  Water-'Pal l u t l o n  Cont ro l  A d h n i s t r a t i o n  Regi'onal O f f i ces  . 
L * .  - .  , . 

I ) .  I. . . , * 

. . 6 -  
e.... . .. . .  complete th3.s ' rev igwand .to assure' adeqwtc ' coo r .d ina t i on  w i th  .: 

' r e q u i r e d  by Sections 1(6), 4(h), and ll(i) o f  the Order. 
.. reg iona l ,  .State, and. l o c a l  water p o l l u t i o n  c o n t r o l  agencies as . .  

. 
. I  . 5. E a r l y  cooi$ih&ion with the Regional O f f i c e  a s  i n d i c a t e d  i n  

Sect lor i  l ( 7 )  o f  the Order w i l l  exped i te  t h i s  procedure. \ 

-1 ! -  (. .. - a .  ,. .-I . .  I-. -I -. L . ..:I ! * 

E X I S T I N G  FEDERAL FACIL IT IES AN0 B l l I L D I N G S  -- 
111 .:I 

S e c t i o n  3 o f  the' Orde;':-regarding e x i s t i n g  Federal ' f a c i l i t i e s  and b u i l d i n g s  
r e q u i r e s  consul t a t i o n  w i t h  the Federa l  Water P o l l u t i o n  Con t ro l  Admin i s t ra t i on  

- .  i n  developing p l a n s  f o r  p o l l u t i o n  c o n t r o l  and abatement t h a t  conform t o  .. . .  
.- -- - ---'-the genera l  s tandards p resc r ibed  by Sec t i on  4 o f  the Order. . .  - . . .  .. . .  -... -. .. 

1, Federa l  Water P o l l u t i o n  Contro l '  A d m i n i s t r a t i o n  Regional  O f f i ces  
i n  cooFerat ion F i th  the  respons ib le  agencies w i l l  p e r i o d i c a l l y  
r e v i e w  and/or ' inspec t  t he  water p o l l u t i o n  c o n t r o l  .and abatement 
measures andA fac'i l l ' t i 'es a t  e x i s t i n g  Federal' a c t ' i v i t i e s .  Emphasis ' - - :  

conccrncd and as f a r  i n  advance o f  t h e  actual, rev few as possible. --. ----SA:,-- 

o f f i c i a l s  through whom arrangements f o r  thcse r cv iews  a r c  t o  be 

t o  accarrmodqte schedules and work loads. 

. -  .. - . -  ---- .. - .  -- . - .  ' .  . -  
. . .. . .  ..- . < .  

w i l l  be on l a r g e  ormbnusual waste loadings. ThFsc rev iews w i l l  . .  . 
*' 1 ' be arrange" w i t h ' i n d i v i d u a l  a c t i v i t i e s  'at- the 'qonvenience o f  a l l  

. i12. 
Each agenky shou ld ' i n fo rm the R c g i o n a i . 0 f f i c e  of the names o f  

' * '  

. . 

-. 
:I ........ . . . I ,  'i 

. .  - ,.,,..,: -... - .  I .  ... I . I .. - C r  I 11 ! 

i .  

8 ! 
: '/ '.made. .Appropr ia te  procedures w i l l  be worked out, as requ i rcd ,  . -  

,I . .  
, .  . 

. .. . .  P 



. 
' I  

. .. - . . .- -.- .. . I  . .  :I . .  
. . -  . 3 3. Agcncics w i l l  bc - reques tcd  t o  submi t  .peri.odCca.Il-y t o  thc Federal . ---.---. %-. . - -  

i! Water P o l l u t i o n  Contro l  A d m i n i s l r a t i o n  obc ra t i ng  d a t a  on watcr ' 

p o l l u t i o n  contr.01 systems f o r  review-and-commcnt. 
. .. . .  . .  . w., , .  ..I ... ". I . ,  , 

4. A system w i l l ' b e  dcvelopcd ,for keeping an-in.ventory of the  c u r r e n t . '  ; . ' . 
.. . . . . .  . .  

s t a t u s  of water p o l l u t i o n  c o n t r o l  and abatement measures and 

s t ruc t i<n ( 'w i I l  be issued i n  t h e  e a r l y  fu tu re .  
q 

; . I /  

! 1  
. t a c i l i t i e s  a t  Federal i n s t a l l a t i o n s .  .Forms,. pTo.ccdur.cs, apd in- :.'*.-.. .C .... ::. 

: . .. I 
. .  ... .,. . , .. I. . .. 
I 

! .  

c 

. .  .. -. GENERAL STANDARDS -. . .  
rn . ... . - 9  . . ... .. I-... . . . .  

S e c t i o n  4 o f  ;he Order se ts  f o r t h  gcncra l  standards for  waste t reatment  fo r  ' 

Federal ins ta ' l  l a t i ons .  A f u r t h e r  exp lana t ion  of these general standards-, . 

. -  

. . .  
follows: . 
1. Secondary t rcatmcnt  f o r  o rgan ic  waGes ( f o l l o w i n g  pr imar 'y  

treatment). is the removal o f  dissolvcd,.and ' c o l l o i d a l  n ia t c r i a l s  . . 
t h a t ,  in' t t i c i r  u n a l t e r c d  s t a t c  a s  found i n  wastewatcrs, a r c  
not amcnabtc t o ' s e p a r a t i o n  through- th&,a-ppl icat inn o f  mcchan- .. . 

' i ca 1.  mcaps,,a-n,d)or g r a v i  t a t i  ona 1 f o r c d .  ,,. Sec0ndar.y t r e a  trnen t 

absorpcion.,, P i o l a g i c a l  ox ida t ion ,  wet. combustion,- other ,chemical ,  
I .  . react ions,  absorp t ion  on sur face a c t j v e  media,,. change of phase, . . . .  . 

I .  or  o ther  proccsshs. t h a t  r.esul t i n  thc,remou.al,,.of.: :co1 l o i d a l  and . . a. 

d isso lved  .I 'organiq .. - 'so:l ids. f r o m  wastewa'iscs,. ,,, - . .  .. 

. , -. . ,-a ..:.I 9. . r: I i 
. I  .... 3. I I . . . , .. . I.. L., .I.- I.. . I . .  I .. I 

i s  gencral l y  accomplished through such u n i t  processcs as b io -  
.,& .-,. .. .... 8 ~ ;:. ,. .,. . I .  

. I  
I ,  :. . 

. . ... -- - 
I . y .a=* 

' 
2, 
. * i n  c r i t i r a l . w a t e r  use areas. 

A degree 'o f  treatment g rea ter  than secondary may be r e q u i r e d  

guidance regard ing  su i  t a b i l i  t y  o f  various: &r.eatmcnt systems. . 
Detc rmina t ions .o f  s u i t a b i l i t y  by  the  Regional O f f i c e  w i l l  take ' 

i n t o  account any a p p l i c a b l e  S t a t e  and l o c a l  w a t e r . q u a l i t y  

< .  The Regional O f f i c e  can prov ide  
I .  . .  

. , .  -';' 
. .  

' standards and requirements. 
' A d m i n i s t r a t i o n  Regional O f f i c e s  w i l l  assume'primary responsi -  

' .  p o l l u t i o n '  c o i t r o l  agencies. 

Federa l  Water P o l l u t i o n  Cont ro l  . .  
. . .! b i  li t y  tor coord ina t i ng  with regional,. State,..agd l o c a l  water . . E . .  

. I  I 

. .  
. _ .  . . . .  . .  - 

3. A p p l i c a t i o n s ' b y  heads o f  departments, agenci'is, or establ ishments 
for exce'ptions .to the  secondary treatment.rcquircment ' in 
Scc t i on  4(a).. of th Order,should i nc lude  j u s t l f i c a t i o n  fo r  0 

Conmi ss i . oner: . . .c, - Fedcra . . . . - 1 Wa t e i  P o l  1 u t  ionJ.oCt ro.1, Admin i  s t r a  t ion, - r.: , * .. .. .. .- 
- ..- . . ---I--- the  request . .  Such 'i a p p l i c a t i o n s  should be addressed t o  t h e .  . 

' 

-.A. . . . 
Decis ions o f - t h c  Commissioner w i l l  be.,tsansmittecj d i r e c t l y  t o  . . .  - .  . .  

. .  . .. - 
.* 

.. . * " .  . - t h e  head'of- ' the agency concerned. . _. I 
... -..).IC P ..dit.* .. .-- ,., ,2*. -_ . -  .. ' I .  - . . I .  

4. S c c t i o n  F(c)  o f  the  Order concerns water p o l l u t i o n  f rom 
acciden.tal d ischarge o f  m a t e r i a l s  hazardous t o  h e a l t h  and 

I n  rev iewing  proposed or e x i s t i n g  f a c i I i  t i c s ,  Fedcral 
. . .  . . - 

. e  

... . . _ .  
. . a  . . .  . .  



.. . ;. . .  .- ;I - 

. .I* , . I 

. .I . 1- :.. '+L I- 

. . .  
a .  

Water p o l l u t i o n  Contro l  Admin is t ra t ion 'Rcg iona l  O f f i c c s  may 
rcqucs t  the  respons ib le  agcncy t o  r e p o r t  the na tu re  of such 
material;: storcd, the typc(s)  and. l o c a t i o n ( s )  o f  s t o r a g e  

and the e x i s t i n g  or  proposed i n s t r u c t i o n s  fo r  hmlc l l ing such 
matcria1$, ,,.The..a3o,un.t of d c t a i  1 requcsted w i  1 1  be commensurate .. .. . d ;  

t h e  rcview. . .  

, 

I I .',. . -.I I I 

f a c i l i t i e s  t-h-e safeguards aga ins t  p o l l u t i o n  t rom s p i l l a g e ,  .. , . 

w i t h  apparent o r  p o t e n t i a l  hazards noted a u r i n g  the course  of 

. .? 

. .  

.-. 

. .. 
Section b ( g )  'of thc Order r e q u i r e s  t h a t  a t c o n s t r u t t i o n  and 
opc ra t i ng  .p lans  f o r  waste t rcatment  f a c i l i  t i e s  s h a l l  i n c l u d e  
space fo r  the conduct of  necessary l abo ra to ry  m a l y s e s  and For 
t h e  maintenance o f  records of r e s u l t s  thercof ,  whcnever the  

e x i s t  in9  and proposcd agency operated t r e a  tmcnl t y s  terns should ' 
adequately meet t h i s  requirement through con t rac tua l  arrange- 
ments o r  by .the opera t i on  of agency owned labo ra to ry  f a c i l i t i e s .  
Adv ice  and consu l ta t i on  w i l l  be g iven by the Rcgional  0 fF ice .as  
t o  t h e  su i tab i1 , i t y  o f  e x i s t i n g  and proposed 1aS)ratory  f a c i l i t i e s  

. ' 

.. .: . s i ze  and .:omplexi .. . t y  . o f  t h e  system make. t h i s  neccssary.11 A l l  . - .  . . .. . . .  

.. . .. 
I .  

' 

. .  * * .  or arrangements 2 J, s f o r  I C I . 1  analyses by o thers ,  I.. .u,:..,.+....p 

. . 8 -1' . .- , ... . - 
. i.: I I  

. . .  . 

-1 : , ., -I.-, r ' I ,  .. . . - .. .).- - - ' a  F.E.OER A L MATER R E s OUR CE s PR o JECT s 

-. . . . - ... S e c t i o n  6 of the-Or.dcr p rov ides  f o r  submission t o  the Secrc ta ry  of the .: . * I . .  

. J. . . .  * -  . . - .  .. - ,. - . . . . . . .I .,-., *, I . .  1 2 - .  I .  

. 1 4 . 4 ,  - .  ,. : , I . . ,  ;...; . '  

*-.. ,. ..-V- . . * * I n t e r i o r  cf any -pl,ans proposing a u t h o r i z a t i p v  -0.r c o n s t r u c t i o n  o f  any Fedcrat-..... ..::;. 
v i e v  such p r o j c c t  plans and suppor t ing  da ta .as  r e l a r d  t o  water q u a l i t y  and 
t o  r e p o r t  on thc. p o t e n t i a l  impact thcrcon. 

t h e  design, cons-truction, and b p e r a t i o n  of  the p r o j e c t .  

-.-, .. .. - . - - - -  wa ter  r c s o u r c c s - ' ~ e ~ ~ l ~ p m e n t  p r o j e c t ( s ) .  I t  requ i res  thc Sccretary  ro re-' . 

The' Secre tary 's  rep0r.t w i  1 1  : .  / .  .. . 
. i n c l u d e  any re'coirmc'nded changes or other  measures considered necessary in-., ,. : .. . 

.. i . 
. -. a .  1. Each wate'i' k&s.ou'r<e 'development agency should ,advise the  . -. ..-. - 

: - ..'- Rcgions l  O f f f i c e  OF a l l  proposed water resource development ' 

p r o j c c t s  . as. --. soon . . as p r e l i m i n a r y  f e a s i b i l i t y  s tud ies  a r e  
. completed and continued p r o j e c t  p lann ing  i s  ind ica ted .  This  

adv ice  should"' i 'mltd& a b r i e f  desc r ipk ion  o f  the  proposcd 
. - - p r o j e c t ' s  water storage purposcs, i n c l u d i n g  q u a l i t y  manage- 

ment teatures, i n  a d d i t i o n  t o  waste hand l i ng  F a c i l i t i e s  and 
l a b o r a t o r y  -con-tf.ol- . to be prov ided.  

-.. .v. : r . 
- . -. . 

, I  

"'. 
' """-2.-Upon r e c e i p t  o f  t h i s  advice, t h e  Reg iona l 'O f t i ce  w i l l ,  i f  

. .  

. .  

. 

desired, meet wi,th the water resource  development agency and 
p r o v i d e  technica.1 adv ice and guidance concerning p o l l u t i o n  
c o n t r o l  ne&;..inciuding any proposed waste hand l ing  f a c i l i t i e s ,  
t o  bc considcred i n  thc design, copst ruct ion,  and o p c r a t i o n  
of  the  p r o  j c c  t . ... I . - .  . 1 ,, [ . , , l l  .... I ..:. 

I..- c .  I 

. ... . 1 

3. A watcr  resources dcveloprnent p r o j c c t  proposal submi t t c d  f o r  
i n t c ragcncy  rev iew should accu ra te l y  r e f l e c t  thc p r o j c c t ' s  
f u t u r e  impact upon watcr q v a l i t y  a s  dctermincd by the  Secretary - 

I 

. 
. .  

I .  
.I. 0 .  ..,..a . -I 

. .. . ,  
SY. %. 

- # ,  .*. . .  I .  
. *  

- .I.. 

. . .  
. .  
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. .  . . . . . .  of t h e  I n t e r i o r .  Thus p r o j c c t  p lans  and suppor t i ng  d a t a  , 
shou ld  b s  subnii t t e d  t o  the Federa l  Water P o l l u t i o n  C o n t r o l  . . .  

I ..-,...)-.. . .  ' . A d m i n i s t r a l i o n  Regional O f f i c e  as soon as thcy a r e  s u f f i -  . . .  . . . .  c i e n t l y  forrnul.atodmoto pcrmi t an  accurate assessment o f  such : -. 
. '. _ .  I 1  . r .  

. . . . . . .  ., I :.*. - impact. . P ro jec t .  pl.ans and r e p o r t s  should be f i n a l i z c d  and 
submi t ted  f o r  in tc ragcncy  rev iew  undcr procedures e s t a b l i s h e d  ' 
by the \ later Resources Counci l  o n l y  a f t e r  t he  Secre tary  of 

by Sect ion 6 OF the Execut ive  Order. 

.. 
. 

the I n t e r i o r  has completed the revi'ew and r e p o r t  as r e q u i r e d  
' ... 

. .  i .. 

I . 4, The repor-t o f  the Secretary  o f  the I n t ' e r i o r  w i l l  a p p r a i s e  the . a  

. -water q u a l i t y  conf ro1 fea tu res  proposed ( i n c l u d i n g  any such . c  

I 
I 
I 

I 

. .-. 
, .  . 

- -. ! 
A . .  -... 

' .-,.:. . -  fea tu res  eva-luat-ed-under Sec t ion  3 ( b )  of ' t h e  Water P o l l u t i o n  
C o n t r o l  Ac.t.).,,.the.project's a n t i c i p a t e d  impact upon water 
q u a l i t y ,  and the, waste hand1 i n g  f a c i l i t i e s  proposed, and w i  11' 
i n c l u d e  a l l  o ther  i n f o r m a t i o n  and recommendations considered 

:. . a .  . I .  s ide red  cssen t ig l .  - tha t  t h i s  r e p o r t  be completed s u f f i c i e n t l y  .' ............ 

. . . . .  . 
. . . . .  . . . . . .  . . . . . . .  . . . . .  . . 

. .  ..._- . . -  . . . . . . . . .  
. I .  

. .  . .  _. :.' p e r t i n e n t  to .  the purposes o f  t h e  Execut ive Order. I t  i s  con: ' , ....... 
. . . . . . . . . . .  e a r l y  i n  the p lann ing  process t o  assure i n c l u s i o n  o f  i t s  . .  

L.- - . . . . . . .  . . . . .  recormendations i n  the  f i n a l  p r o j e c t  p lans and r e p o r t s  as . _  s .. . -  ,.- - . . .  . . submi.tted,for . interagency review. - - -. -...-. 
---_. . . - .  

. . .  . .  * .  . -- - -r,--. - .. FEDERAL- LOANS, GRANTS, AND' CONTRACTS 

Sec t ion  7 OF the.Executiv6 Order s t a t e s .  t h a t  the heads of.departments, 

. . . . . . . .  . .  . , 9 , \ . , . , , . .  ....... 
* .  . .  . . . . . . . . . . . . .  

. .  - ......... . # I . . . : , .  . ,.:, , J ) I  . . . .  * .  
. <  I. .. . .-- .......... . . . . . .  

. -  - .  . . .  
.. 

agenc,ies and establ ishments are encouraged . to  p resc r ibe  r e g u l a t i o n s  covering. . . . . . .  
'loan, g ran t ,  or con t rac t  p r a c t i c e s  designed. t o  reduce water p o l l u t i o n .  

. -  
- .  

I '  

... 

e 

i I .. 
.a.  . 

To achieve t h i s  ob jec t ive ,  i t  i s  recommended t h a t  each agency develop 
a p p r o p r i a t e  r e g u l a t i o n s  and ag recmnts  t o  assure thi i . ts  borrowers, . 

' grantees and con t rac to rs  a re  i n  cmplian'ce wi th  the  dpprop r ia te  water .qual i . ty .  . ' 

. s tandards es tab l i shed by ttic States and the Secretary  o f  t he  I n t e r i o r ,  and 
, t o  comply w i t h  the:othei- app rop r ia te  water p o l l u t i o n  cbntro l  standards . 

e s t a b l i s h e d  i n  Sect ion 4 o f  the Execut ive Order. . :. . -  .. - . .  . .-. 
, The Federal Water P o l l u t i o n  Contro l  Admin i s t ra t i on  w i l l  con t i nue  t o  work , . .-. I . .  

w i t h  each agency'to achieve t h i s  ob jec t i ve .  

. -  WATER POLLUTION FROM VESSELS 
. . .  . . -  . . .  . . .  ._ . .- e.-.---.-.. . . . . . . . . . . .  . - - The r e p o r t ,  "Wastes .frsm Water C r a f t "  has been prepaied-.'. A l e g i s l a t i v e  

vide gujdance and techn ica l  . ass i s tance  i n  prevent ing  water  p o l l u t l o n  f rom 
Federal"vesse1 operat ion.  

..-_.., .. - . ,.- : 
. .  ;....program t o  c a r r y  o u t - : t h e - r e i o m - n d a t i o n s  OF th i?  repor,l..f.s be ing  developed'. ,.."-.' . -... 
, ..... i c  The Federal Watbfi;Pol;FLt'i:ori.Control A d m i n i s t r a t i o n  w i  11 dont inue t o  pra- . 

. .  
I c 

I .  

. -  
. .  

. .  . .  
1 -  

L . . .  



SUHHARY OF S U D M I S S I O N  REQUIREEIENTS . , - .  - .. 
. . . . . . . .  - .  . . . . .  . .  . .  .-. 

1 (To be submi t ted  t o  the Federal Water Pollution:.,Contrpl. Admin i s t ra t i on  . .  -...<.. . . .  
. . .  .... I .  .a , ., .- 4 I r-: I-. 5 * a .  *a- . i v  . . i Regional  O f f i c e s ) ,  

:I . I 

I ..- . 
. . . .  5 .<- c -.a -... . . . . . I  

. *  . .  . I  # ..-. c 

ii f t c m  Date Due ' -_ . . : Rcquc.. ' 
! . .  

1. '  T h i r t y  days a f t e r  * '1 is . t  and b r i e f  d e s c r i p t i o n  o f  a l l  c o n s t r u c t i o n  . ' 

. issuance o f  gu ide l ines  p r o j c c t s ,  ncw i n s t a l  l e i i o n s ,  o r  extens ions t o  

.' t r ' o l  and abatement mcasirrcs i.lrd f a c i l i t i e s  fo r  . 
* e x i s t i n g  i n s t a l l a t i o n s  i n v o l v i n g  pol  I u t i o n  con- . . . .  

. a  5 

. ' .  
....... . .  . .  ,.:,'- which p lann ing  . is .  undclr.w3yd1~r w i l l  be i.ni t i a t e d  

2. men pre l i rn ina i y  Advice and b r i e f  d e s c r i p t i c n  of proposcd w a t e r .  
. .  f e a s i b i l i t y  has been resource development projects-when pre- l iminary . 

- .  determined.. . . . . .  ;. . .  , f e a s i b i l t t y  has been .determined'and cont inued 

. 1 . . . . . .  : .  d q r i n g  the  next 12 months.. :: . . . . . . . . .  : .  - ..l . . .  . .  . 
. .  

. . . .  ..: . -. . _  .. . . . . . .  . .  

. . . . . . . . . . .  p r o j e c t  p lann i j g ' . i s .  tnd ica ted .  .- . . . . . . . . . .  . , .  .. - _ ,  . - .  
- 8 . .  b @ 1 - . # I -  . +  

. . . . . . .  . -  . 
. .- . .  , L  

I .  

c- I c::... - .  c . I . , -  . .  . . . . . - I  -. . , . . . I .  . . . . . . .  . .  . . .  . .  - .  . .. * , : .I . .  
. .  .I . . , -.-. ;rr? : ' - . .  - .. _-.-.-_. ._. - 

f 'and by July l', e+-year t h e r e a f t e r  
-- -- . .- . _ . . _  . 

8 . .  - . -  - . , * .  . : .  
i - a  . .  I . - - .  
.. '. . . a  .. 

.I  I .1 . - - -  - 
I . _ .  : - - - .  . .. :. . .  

. . I  . . 
. .  , 

. .  . .  s - .  . .  - . .  ? L  :'L..-.. . . .  . . .  . .  

-".. 8- .. 
.. 

1 ' :  . . 
.P11. - I? . .  - I * . .  

. . . .  ... . . . . .  _: 1 8 .  I 
*,?*+.-re, .-. 

. . . .  
. .  ..I - 1  , .. .-I 

. . . .  . -I. .I,....;.., . . . . . . . . .  c I .  $#..,,.t. *C. . i... *., .. I ) .  *, 1 ... 
. . . . .  . .  . .  ._ 

I . - - I  . . . .  . .  . .  
. .  . I  ' .  

# 
. .  a :  

! 
I . .  .I . . . L.:. I . - 

. . I  . .  . ' .  . .  . . .  ' L ! . 4 u * u l *  y a i t m . .  I .  . . .  . . I  

.*-a, :.1:;,;.: ',. .. .1) :- . . a -  - ! - - . r  -. > '  
c .;. .. I 

* .  . 
. . I  

. .  . a .  . .  . \ .  :.: . . * . I . ,  1. I .. 

I .  
. 2. . ' ,  . . . .  . . I .  . .  . . .  .... ... 

. . . .  . . . .  . -  . I  . .  
. . . .  

. .  
. . . . .  

. . I * .  . . .  

. 

.. 

. - .  
. .  .... 

! 
. .  

. .  

. .  .. . .  



-. 
I 

L L  
I 
I .  I . .  

* i  ' .  f 

e I ! 

I 

. . .  FEDERAL WATER POLLUTIOH CONTROL ADMINISTRATION ' ' .  . I  

-0. - 
. *  . 0 .  

I . .  

0 - .  . .  :. * .  
I 

. '  - - *  i .  :-:. 9 

e i 
I -  I 

I : 

- m  UNITE0 STATES DEPARTHENT OF THE INTERIOR 

. . . .  REGIONAL DIRECTORS . . .  . -  

. .  . .  
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1. M. Klashrnan .. .. . .. AC 617'223-7217 
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F c d c r a l  Water P o l l u t i o n  Con t ro l  Admin., 'D I  * . .  
. .  

a .  . E. Jm Conley 
i . - .  . 

I -  . * .  

I Regional  Di rec t o r  

. .  . John F. Kcnncdy Fcdcra l  'Bldg., .14th F loo r  . 
. . .  . . .  

i 
- Boston, Massachusetts 02203 
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1 
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I . .  . . -  . .  . . ' 

c -  -. AC 703 29621217 
. .  

296-1319 '. 
1 .  

- - .  ' 1. 'W. Cebhard ' m''' : 

Rcg i ono 1 D i  rec tor  
M i d d l e  A t l a n t i c  Region 
Federa'l Water P o l l u t i o n  Con t ro l  Admin., DI.  . . 
918 E m e t  S t ree t  

i - - .  C h a r l o t t e s v i l l e ,  V i r g i n i a  22901 ! 
I '  JI R. Thokan . ' 

.. - . . H. M. Oawson . -  
1 I .  . .  I 
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. .  

I .  . .  . -  
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. .  
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Federa l  Water P o l l u t i o n  Cont ro l  'Admin,, 01 
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I 
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1 .  
I A t  1 anta, Georgia 30309 
I i '  . : . 

: 1 .  '.. . . . . . .  . 
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R. A. Vanderhoof 
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I I Federa l  Water P o l l u t i o n  Cont ro l  Admin., D I  . ., ' . .  

1 C i n c i n n a t i  , Ohio 45226 
. .  . .  I .  I 4676 Columbia Parkway 
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Federal A c t i v i t i e s  - F a c i l i t i e s  Program 
I Ohio Basin Region E. P, Baker 
I Fedcral Water P o l l u t i o n  Con t ro l  Admin., D I  . 

. AC 513 68412186 . 

. .  OPO .. . .  
. .  

-. - -.. ----P.O.-& Courthouse Bldg., Room 302 - . _... I ;  
I C inc innat i ,  Ohio 45202 - * . . . 
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.. 
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Corrcspondcncc p e r t a i n i n g  t o  F c d c r e l  i n s t a l l a t i o n s  shou ld  bo 
addrcsscd: ATTN: FEDERAL ACTIVITIES COORDIN9TOR . 
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Omarm. ~ R M  NO. m 
WO-ID( r I -- UNITED STATES GOVERNMENT 

TO : Los Alamos Scientific 

I -- .' 

! 
I 

FROM : E. E. Wingfield, Chief, . 

SUBJECT: E N V I ~ O ~ E N T A L  POLLUTION CONTROL ' 

LR:EEW 

The attached memorandum from John:A. Erlewine, 
Assistant General Manager for  Operations, dated June 3, 
1966, calls attention to the increased importance and 
emphasis being directed towards the a reas  of water and a i r  
pollution control. The memorandum requests that the 
Division of Operational Safety, HQ, be kept .currently 
informed concerning all significant activities in environ- . 
mental pollution control. Three  specific areas .  of interest 
a r e  listed at the top of page 2 of the enclosure. 

We request that you advise us of environmental pollution 
control activities in your operations, which fall within the 
scope of the three specific a r e a s  listed and which you feel 
a r e  of such significance as to assist Headquarters in.coordi- 
nating the over-all AEC effort. 
construed to include routine effluent o r  environmental 
sampling and analysis programs, but instead new develop- 
ments in  these endeavors which could be of use elsewhere 
within the Commission program. 

The purpose of this request is to keep the Division of 
Operational Safety informed, as a central point of coordi- 
nation, not to obtain concurrence in o r  approval of program 
activities. 
correspondence o r  reports wi l l  be sufficient. 

Enc 1 o s u r  e : 

Items 2 and 3 a r e  not to be 

In most cases,  transmittal of copies of pertinent 

I .  

Memo f r  Erlewine, 6/3/66 / -./ 
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UNITED STATES GOVERNMENT 

Memorandum . .. 

TO :Heads of Divisions and Offices . 
M a n a m s  of Field Offices 

'DATE: June 3, 1966 

FROM $$&&wwkht Operati ns 
General Manager. . .  

SUB JECTJEWIRONMENT AL POLLUTION. COW ROL 

. .  In a memorandum dated March 14, 1962 from E. J. Bloch.to Managers of 
Field Offices, attention was called to the increased Federal activities . 
in water pollution abatement, and a request was made that your office 
notify the Director, Division of Operational Safety, Headquarters, of 
conferences being called on this subject. Since that ti'& many addi- 
tional actions have taken place,' including passage of the Water Quality 
Act of 1965 (P1 89-234); issuance of Executive Order 11258 (IAD 0510-12); 
proposed modifics.tions to the Fish and.Wildlife Coordination Act of 1958; 
the Office of Science and Technology review of waste management related 
to research and development; National Academy of Sciences-National Re- 
search Council Report, "Waste Management and Control" and the president's 
Science Advisory Cornittee's "Report of the Environmental 'Pollution 
Panel." We miy anticipate similar activities in the field of air.pollu- . . 
tion as exemplified by ainendments to the Clean Air Act (Pl 89-'272). 

. .  Also, the U. S. Public Health Service has instituted a new conunittee, 
"The Environn!ntaL Radiation Exposure Advisory Committee .I' This Cokittee 
is initiating studies involving continuing inquiries for data and informa- 
tion from the AEC and its contractors. . . -  . .  

In addition, there have been and will be, many field studies, laboratory . 

investigations and other.activities of the Atomic Energy Commission and 
its contractors related to controlling the quality of the environment . 
(including radiation). 

These are representative of the current and up-coming activities in the 
field of environintal pollution control that will require coordination 

office keep the Director, Division'of Operational Safety, currently in- 
formed concerning all significant activities in environmental pollution 
control. 
ment or environmental pollution control (including radiation) are considered 
to be: 

. .  

. .  

.. 
. 

.for the Comnission to operate effectively. It is requested that your 

Significant activities in controlling the quality of the environ- 

BUY U.S. Savinm Bond Reaularlv on the Parroll Savinps Plan 



I 
% .-- . 

! Heads of Divisions 
Managers of Field Offices - 2 - .  . 

1. Meetings and conferences where environmental (air, water or . 
ground) pollution control is, or is expected to be, a topic 
for consideration. . .  

' 2. Routine and research programs involving methods for detecting, . . 
storing, abzting, or otherwise measuring and managing environ- 
mental contaminants; 

Evaluations and analyses .of releases of contaminants or the 
effects of contaminants on people or the environment, 

3. . 
I .  

Again, the purpose'of this request is to keep the Division of Operational 
Safety informed, as a central point of coordination, not to obtain concur- 
rence in or approval of program activities. In many cases, transmittal of 
copies of pertinent correspondence or reports to the Director, OS, will be 
sufficient. 

The Division of Operational Safety will coordinate for the General Manager 
key information and actions on environmental pollution control with appro- 
priate Headquarters divisions. OS also will, at appropriate times, transmit - 
to a l l  Field Offices significant information and will be prepared to assist 
them in any way possible. 

Your comments and recomendations are always solicited. 

Attachment : 
Cy of Memo fr E. J. Bloch to Managers . 

dtd 3/14/62, Subj: U.S.P.H.S. Water 
Pollution Conferences 
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I .  

I Managers of Field Offices 
i 

1 .  

1 
I 

E. J. Bloch, Assistant General Manager 
for Operations 

March 14, 1962 

. \  USPHS WATER POLLUTION CONFERENCES . .  . 

0S:MPS:AS 

W e  a r e  aware tha t ,  as  a r e s u l t  of r ecen t  amendments t o  the  Federal 
Water Pol lu t ion  Control A c t ,  the  USPHS may, a s  a f i r s t  s t e p  i n  i t s  
water pol lu t ion  enforcement procedure, conduct conferences on intra- 
s t a t e  a s  w e l l  a s  i n t e r s t a t e  water po l lu t ion  problems i n  areas . 
po ten t i a l ly  affected by operat ions under your purview. The USPHS 
has been moving qu i t e  r ap id ly  i n  these  m a t t e r s  and we know of a . 
number of conferences t h a t  have a l ready  been h e l d  o r  scheduled i n  
various s t a t e s .  I n  one case  t h e  USPHS requested t h a t  AEC prepare 
a statement f o r  presentat ion a t  t h e  conference; i n  o the r s , . t he  AEC ' 

was invi ted but not requested t o  pa r t i c ipa t e .  . .  
. .  

The decis ion t o  p a r t i c i p a t e  and the  na ture  of t h e  statements t o  be 
made a t  such conferences may be influenced by many considerations 
a t  t h e  f i e l d  o f f i c e  and headquarters leve l .  I n  addi t ion,  s i n c e .  
these conferences a re  ca l l ed  a t  t he  request  of t h e  USPHS, i t  may 
be des i rab le  t h a t  any statement made by the AEC be coordinated 
with the  USPHS. 

. ' 

* It i s  therefore  requested t h a t  your o f f i c e  n o t i f y  the Director,  
Division of OperatiQnal Safety,  Headquarters as soon a s  you become 
aware tha t  conferences of t h i s  s o r t  a r e  contemplated.- The n o t i f i -  
ca t ion  should include your recommendations concerning the nature 
and adv i sab i l i t y  of AEC's p a r t i c i p a t i o n  and any o ther  appropriate  . 
comments. The Director,  Division of Operational Safety has been 
asked t o  br ing t o  the a t t e n t i o n  of t h e  appropriate  f i e l d  o f f i c e  
managers information received i n  Headquarters on . the  subject 
conferences. 

cc: F. P. 
Brig. 
c. L. 
J. C. 
P. w. 
F. K. 
VADM , 

Baranowski, Director ,  Div. of Production 
Gen. A. W. Betts, Director ,  Div. of Mi l i t a ry  Application 
Dunham, Director ,  Division of Biology & Medicine 
Johnson, Director ,  Div. of Raw Mater ia l s  
McDaniel, Director, ,Div.  of Research 
Pittrnan, Director ,  Div. of Reactor Development . 
H. G. Rickover, Manager, Naval Reactors,  DRD 

: 

. . ._ . - . . . .. . . . . - 
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To I 

FROM I 

. SUBJECTi 

SYMBOL I 

0.' .* AMOS SCIENTIFIC LABORATORY 
UNIVCRSITT OF CALIFORNIA 

' . I&@ ALAMOB. NEW MEXICO 67644 . I  

OFFICE MEMORANDUM 

t i r r t  of a11 Let ma atate'that va a m  not only ont i te ly  i n  
myspathy rith tho oibjectiver 09 thir control program, but 
ve have a. a matter of fact attempted purpomly to cut down 
on the amount of mh  being di6chargard to the atmoqpherer 
mven though n a m  i a  a past of the oorld vhQm there am 
not many people to  be disturbad by it. A t  the present tim 
wa specifically attcmgt to confine opon pit  burning only to  
thorm materiala vhich cannot or rhould aot ba dispoaed of in 
othar vayr. Ve Zae1 that your inquiry was valuable becauae 
i t  prompted an &nveotigotlon on our part rhkh dirclosed a t  
least one place in vhiah vo varm not following our own ruler, 
and this  matter rill be takm cam of promptly, 

Zn the past a l l  colnmuaity trarh and the majority of the ordi- 
nary trash Frcm Ldbosatoxy building8 vent to a burning dwqp 
adjacsnt to the airatrip. 
o r e a t c d  a conatant veluma of amoks to the rtwsphen,, a l thoua 
i t  must ba admitted that it cZeat8d the beet rind oock any 
airport evat had. 
&I tho futurr a11 community trash ri l l  go into a ranltary land 
f t l l  and the Laboratory vi11 w e  th. 8- facility. 

Thio var ratherc unsightly and 

Z t r  paraing will bo mgretted by the pilotr. 

Wamte material. contaminated vith radioactive nubstanasa i o  
and generally .penking always ham been burLed in epecially 
fenced contaminated dump. 
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TO 

FROM : 

SU BJ ECT : 

SYMBOL; : 

L* AMOS SCIENTIFIC LABORATORY 

LO$ ALAMOS. NEW MEXICO a7544 
' UNIVERSITY OF CALIFORNIA 

TELEPHONE: 

OFFICE MEMORANDUM 
T. L. Shipman, H-Mvision Leader 

E. C. Hyatt 

COMMENTS AND INPORMATION FOR PROPOSED 
ON "AIR POLLUTIOW CONTROL. PERMITS. FOR 
H-5'  ' . _ .  . . . I  .. - . - I  -.- . .  . .  

DATE: October 21, 1965 

I 
DRAET OF DHEW REGULATIONS 
m m w  FACILITIES~' . 
. .  .. - - . .  . 

A s  requested, a meeting was held a t  4:OO p.m. on October 19 t o  
d iscuss  the  proposed draft regulations on the above subject. Those 
present  included Roy b i d e r ,  Clarence Courtright, James Steams , 
Dean Meyer, C. W. Christensen, B i l l  Kennedy and E. .C. matt. We 
discussed the  proposed draft regulations which would require federal  
departments and agencies t o  obtain permits from DHEhf t o  conduct 
"Open Burning" operations- f o r  the purpose of disposal o r  salvage. 
W e  also reviewed a l l  of t h e  open burnlng operations currently conducted 

None of those present objected t o  t h e  proposed c r i t e r i a  f o r  
open burning as set for th  i n  Section.76.10. W e  did have some question 
regarding the c r i t e r i o n  set down f o r  open burning i n  re la t ion  t o  t h e  
open burning operations car r ied  out a t  various s i t e s  i n  our laboratory. 
A t  t he  present t i m e ,  a l l  of the open burning operations are under the 
supervision of Group H-3. on (1) t h e i r  
disposal of hazardous chemicals by open burning and (8 disposal  of 
explosives and H E  contaminated materials'by open burning. You w i l l  
note that a l l  of t he  estimates of t he  quan t i t i e s  disposed of by open 
burning are i n  pounds/year. This ,  of course , cannot be easi ly  
classified by the  c r i t e r i a  which is s e t  f o r t h  i n  Section 76.10 which 
states tha t  a permit w i l l  be required if more than  25 pounds of 
mate r i a l  is burned w i t h i n  any 24 hour period a t  a s ing le  site o r  
when more than 500 pounds of material i s  burned within any 24 hour 
per iod a t  any number of s i t e s  within a rad ius  of one-half mile. 

On the  sheet containing "InStrUCtiOnS f o r  Using Open Burning 
Inventory it p o i n t s  out that  an operation fa l ls  w i t h i n  the  
c l a s s  of po ten t i a l  pollution sources which requires a permit if t he  
stated amount is burned I n  an da According t o  our interpretat ion 
of t h i s  if more than  25 pouid+iater ia l  is burned i n  any 24 hour 
per iod during t h e  year a permit is required. 

* by anyone i n  t h e  LASL. 

They have prepared a summa 

I talked t o  Mr. Vince Vespe on October 19 and advised him that . 
w e  received his memo on October 18 and t h a t  we were preparing an 
answer. He requested t h a t  the reply be sent  d i r e c t l y  t o  him t o  save 
t i m e  s ince  Gordon IX\nning requested t h a t  a reply be i n  Washington 
by October 21, 1965. 

Enclosure 
mc s 

E. C. Hyatt, 'kilt. Group Leader 
I n d u s t r i a l  Hygiene. Group 

CC: Dean D. Meyer, H-1 Bill Kennedy, H-6 
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LAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

.LOS ALAMOS. NEW MEXICO 87544 

@ TELEPHONE. 

r ’  i c ‘W 
OFFICE MEMORANDUM 

f l  DATE: October 20, 1965 TO : W. C. Courtright 4 d  

@!$!&?, 
‘9 FROM : H. E. Ballance 

SUBJECT: COMBUSTIBLE MATERIALS BURNED IN 1964 
& C h  

SYMBOL : GMX-3 

In response to your request, I have tabulated below the amount of 
combustible materials which .Group GMX-3 burned during the 1964 calendar 
year. 

Dry HE 0 0 .  0 
No. of Sump Units No. of Solvents 

Month Pounds Burns No. ofBurns Flashings Gals. No, Incinerator 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

8000 
4900 
8100 
9300 
6700 

10,300 
11,400 

7400 
4800 

13,800 
5300 
6200 

11 
11 
17 
14 
12 
13 
16 
16 
16 
23 

7 
12 

5 
5 
7 
5 
6 
8 
5 
9 
7 
5 ’  
2 ’  
6 

2 
2 
3 
3 
2 
3 
4 
2 
4 
3 
1 
4 

100 . 2 
120 2 
110 2 
60 1 

180 3 
60 1 
0 0 
60 . 1 
60 1 
60 1 
0 0 

60 1 

A 
total 
of 
52 

burns 
for 
the 

year. 

Totals 96,200 168 70 33 870 15 52 

Sump waste contains approximately 750 pounds of combustibles per burn. 
Each flashing operation contains approximately 2000 pounds of combustibles. 
primarily lumber, wooden boxes, plastic 8 ,  and rubber, 
We estimate that each incinerator burn contains the contents of twelve 
Dempster Dumpsters at 300 pounds per Dumpster, 

@) ’ 

, In summary, we burned in 1964, a total of 308,400 pounds of combustible 
mater ia ls  in 338 burns. 

H. E. Ballance 

HEB/ kb 

CC: T. B. Harris  
F’ile 
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LASL generates hazardous waste not economical to salvage or recover. 

While many substances are intentionally burned, others frequently ignite 

due to chemical reactions. If autoignition does not occur then deliberate 

i 

DTSFOSAL OF HAZARDOUS CHEl'4ICAIS 
(other than explosives or radioactive) 

burning is done every three months. 

One of the considerations in the 

protection of f'uture generations. The other consideration is the con- 

servation of land. 

Hazardous materials are Blaced inathe 12 feet wide x 200 feet long 

x 12 feet deep trench once per week. 

it is not possible to predict weekly amounts. 

estimate of such materials accumulated annually: 

Since materials vary week-to-week 

The f h o w i n g  is an 

1. Sodium metal, 100-200 pounds. 

2. Zirconium turnings, 50-100 pound8. 

. 3. Magnesium turnings, 600 pounds. 

4. Lithium hydride, 400-500 pounds. 

5. Packing materials, 100-200 pounds. 

The site I s  in a controlled area (no public traffic). The nearest 

residential area is 2.3 miles. The nearest airport is 3.2 miles. The 

nearest public highway is 0.3 miles. The nearest industrial operation 

is 0.8 miles. 

Tc7 s 

_ _  . 

. .  

- . 
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MOS SCIENTIFIC LABORATORY 
UNIVSRBITY OF CALIFORNIA 
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OFFICE MEMORANDUM I 

TO * T. L. ShSp-, R-Mtrla*On U&&r ' mtober 21, 

FROM I E. e. mt* 
1 
I 
! 



e 
Group GMX-1 

Contact - John Steeley 

There is no burning done at GT-Site. Combustible trash is placed in 

Dempster Dumpsters and sent to the city dump on a weekly basis. Any HE 

scrap is packaged and sent to Group GMX-3 and this is essentially zero. 

w - 3  - Tf?-  3 3  
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Group GMX-2 

Approximately six burns are made a year at TA-14 Q-Site with an 

average of 50 pounds of HE and contaminated paper per burn. 

contaminated combustibles are placed in Dempster Dumpsters and hauled 

to the city dump. 

Non-HE 



,Group GMX-3 

Contact - 
All combustibles that are not HE contaminated a r e  burned in the incinerator 

@ 

near TA-16-77. HE waste and HE contaminated waste is burned at  TA-16 burning 

ground. 

In 1964, the following burns and amounts were made: 

Dry HE 108 burns 96,200 pounds 
HE sump waste 70 burns 52,500 pounds 
HE contaminated solvent 15 burns 870 gallons/6525 pouri 
Flashing 3 3 burns 2, 000 pounds of 

Combustible non-HE 52 burns 3,600 pound 
Y 

combustible 

burns for 308,400 pounds 



I 

. 

! 

&-- 

,Group GMX-4 

Contact - L. M. Baggett 

Any explosive waste is packaged and sent to Group GMX-3 and this amounts 

Approved SOP'S exist to burn scattered to approximately twenty pounds a year. 

smokeless powder around the gun facility, but this has not been used for some 

time and is not anticipated in the foreseeable future. All t rash  from the firing 

mounds goes into Dempster Dumpsters and is taken to the radioactive burial pit 

at Mesi-el Buey. This consists of about four Dempsters a month. Non- 

contaminated combustible t rash from the offices goes in Dempster Dumpsters 

and is delivered to the city dump. 



, Group GMX-6 
._. 
Contact - Don Harper 

Small office incinerator no longer used. T rash  is put in Dempster Dumpster 

and picked up once a week about half full. 

Trench is used for dumping firing mound trash and machine turnings. 

This ‘is never burned. Some tua loy and slight possible HE contamination. 

About 4500 cubic feet of trash i gen rated from the firing points. 

I 



. GroupGMX-7 

Contact - A. D. VanVessem 

Non-HE contaminated trash goes in the regular dumpsters and is taken I 
to  the city dump. All combustible trash generated east  of the warning fence 

between TA-22-2 and 1 goes to the burn trench near TA-40-15. 

trash generated across  the f i l l  at DF-Site goes to the burn trench near TA-40-15. 

Combustible. i 
There is a burn near TA-40-15 which is used for burning combustibles 

such as Kimwipes that a r e  known to be HE contaminated. About four burns of 

100 pounds each are made a year. 

contaminated from the firingqounds is placed in the open burn trench and burned 

four times a year and amounts to 1000 pounds a burn. 

Combustible scrap that is possibly HE 

1 
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Group GMX-8 

Contact - Orville Winslow . 

Office t rash goes in Dempster Dumpsters and taken to the city dump 

once a week. Non-HE contaminated items a r e  packaged and shipped to Group 

GMX-3 and consists of about one pound a month. Combustible materials from 

the firing mounds are taken to a burn trench (6 '  x 14' x 60') near TA-36-12 

three times a week and burned twice a month and consists of approximately 
\ 

, 2500 pounds each burn. This material should not be HE contaminated, 

&A. 
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. Group GMX-11 

Contact - Frank Jackson 

Noncontaminated combustible trash is placed in five Dernpster Dumpsters 

which" a re  given weekly service. There is one radioactive contaminated dumpster 

near TA-15-183 in which 2000 pounds of aluminum film holders a re  placed and 

3 p i t .  is bur$ed once a month at  the Mesita del Buey H-1 radioactive bur 

Another radioactive contaminated dumpster is at TA'-15-186. 

e 

The firing mound 

t rash is placed in this once a week and is  emptied of 3000 pounds once a month 

a t  the H-1 Mesita del  Buey pit. 

, 

! 

I 
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OPTIONAL CORM 1 1 0  IO 

O b l  CLN. REO. NO. n 
UAV ima EDITION 

1010-167 0 . .  - 
UNITED STATES GOVEHNMEN'I' 

% .  

* c. morandum 
TO : Those l i s t e d  below 

Operati  OM^ Sa fe ty  Division, ALO 

SUBJECT L A I R  POLLUTION CONTROL PERMITS FOR FEDERAL FACILITIES 

@ DATE:OCT 1 5 1965 

ODH : JDS 

I 

The Clean A i r  A c t  of 1963 expresses a na t iona l  po l icy  with respect  t o  
c o n t r o l  of a i r  po l lu t ion  i n  an  at tempt  t o  preserve our  a i r  resources. 
Fede ra l  agencies and t h e i r  con t r ac to r s  engaged i n  i n d u s t r i a l  a c t i v i t i e s  
c o n t r i b u t i n g  toward a i r  po l lu t ion  a r e  inf luenced by the  Act and are  
reques ted  t o  cooperate  and set  an example t o  minimize a i r  pol lut ion.  

Recognizing t h a t  open burning of waste i s  a heavy c o n t r i b u t o r  t o  the 
a i r  p o l l u t i o n  load, the  A c t  r e q u i r e s ' t h a t  c l a s s e s  of wastes be  e i t h e r  
proper ly  reduced i n  a wel l  designed i n c i n e r a t o r  o r  buried.  
is  t o  be con t ro l l ed .  
t o  o b t a i n  a permit  t o  dispose of wastes by the  open burning method. 

Open burning 
Please note  t h a t  Federal  i n s t a l l a t i o n 8  are required 

Your comments and suggestions regarding t h e  procedural requirements 
proposed by t h e  Department of Health, Education and Welfare i n  implement- 
i ng  the Clean A i r  A c t ,  1963, a s  they r e l a t e  t o  AEC i n s t a l l a t i o n s  that  
engage i n  "open burning f o r  t he  purpose of d isposa l  o r  salvage" are 
reques ted  . 

(continued ) 

%. . . ._ --_ Addressees : 

W. H. Kingsley, Mgr. Environmental Heal th  Dept., Sandia Corporation 
H. P h i l l i p s ,  Sa fe ty  Engineer, M&H-SM Co., Inc., Amarillo 
W. E. Seuberling, Mgr., Saf.  Ind. Hyg. & F i r e  Prot. ,  Mound Laboratory 
R. T. Foster ,  Mgr., Health, Safe ty  & F i r e ,  Bendix Corporation 
E. P. Forest ,  Mgr., Health Physics , GE, X-Ray Dept., P ine l l a s  
R. R. Harrison, General Services  Manager, Dow Chemical Company 
A.  CGX, Supervisor,  Safety & F i r e  Pro tec t ion ,  ACF I n d u s t r i e s ,  Inc., 

- ... T. L. Shipman, M.D., Health Divis ion Leader, LASL 

Albuquerque Divis ion 
. J. E. Jamison, D i r .  of Safe ty ,  M6rR-SM Co., Inc., Burlington 

- 



I 

- 2 -  

Because of the s h o r t  t i m e  i n t e r v a l  involved t o  e l i c i t  your response 
and t o  expedi te  your rep ly  by October 21, w e  a r e  writing you d i r ec t ly .  

Enclosure: 
Memo Dunning t o  L i s t  dated 10/12/65 w/attachment 

cc: (without enclosure) 
H. J. Blackwell, Area Manager, Amarillo Area Of f i ce  
E. W. Giles, Area Manager, Burlington Area Off ice  
Willis B. Creamer, Area Manager, Dayton Area Of f i ce  ' 

H. A. Nowak, Area Manager, Kansas Ci ty  Area Of f i ce  
Charles C. Campbell, Area Manager, Los Alamos Area Off ice  
W. C. Youngs, Jr., Area Manager, P ine l las  Area Off ice  
Seth R. . Woodruff, Jr., Area Manager, Rocky F l a t s  Area Off ice  
L. W. Otoski, Area Manager, Sandia Area Off ice  
Walter W. Stagg, Area Manager, South Albuquerque Area Office . 

. .  
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UNITED STATES GOVERNMENT I 
* morandum i ' a  

I 
DATE: October 12,  1965 TO : Managers of Field Of f i ces  . I 

I I 

FROM : Gordon M. Dunning, Acting D i  
D iv i s ion  of Operat ional  Safe 

I 

SUBJFAX: AIR POLLUTION CONTROL; PERMITS FOR' FEDERAL FACILITIES 

OS: DIR: JRB 

Attached is a copy of  l e t t e r  dated October 7 ,  1965 from the  Ass is tan t  
Sec re t a ry  of t h e  Department of Health,  Education, and Welfare (DHEW) t o  the 
General Manager, The  l e t te r  forwarded proposed d r a f t  r egu la t ions ,  a l s o  
a t t ached ,  r equ i r ing  Federal  Departments and Agencies t o  obta in  permits from 

'DHEW t o  conduct "Open Burning" operat ions f o r  the  purpose of disposal  o r  
The October 7 t h  l e t t e r  reques ts  AEC conrments and suggestions by 

November 1, 1965 regard ing  the procedural requirements of the  proposed 
regula t ions , .  and i n d i c a t e s  t h a t  DHEW d e s i r e s  t o  l i m i t  t he  scope of each 
"c lass  of p o t e n t i a l  sources" t o  those sources which p r e s e n t  ser ioue air 
p o l l u t i o n  problems. 

. 

. sa lvage .  

\ 

. .  W e  would p a r t i c u l a r l y  apprec i a t e  s p e c i f i c  comments wi th  a back up of r e l e -  
vant  d a t a  and information. For example, i f  25 pounds of mater ia l  t o  be 
burned i n  any 24-hour per iod  is not  a good c r i t e r i o n ,  then what is b e t t e r  
and what persuasive j u s t i f i c a t i o n s  can be given. We a l s o  need a b e t t e r  
concept, of what these  proposed c i i t e r i a  w i l l  mean i n  terms of the na tu re  

' 

, 

. . and magnitude of t he  problems t h a t  may confront  us.  For example, a p p r m i -  

r egu la t ions .  P lease  understand t h a t  the b a s i c  dec is ion  of i n s t i t u t i n g  a i r  
p o l l u t i o n  permits f o r  Federal  f a c i l i t i e s  has  a l ready been made In the  form 
of  The Clean A i r  A c t  of 1963 (42 U. S. C. ! 1857 f .  (b)). Therefore, our 
p r e s e n t  r e s p o n s i b i l i t i e s  are t o  make recornendations t h a t  would be use fu l  

mately how many "burn poin ts"  would r equ i r e  permits  under the  proposed . . .  . 

..-to t h e  Commission ,in. implementing the  Act i n  the  most f e a s i b l e  manner. I .  . .  
\ . .  To rne'et the  DHEW dead l ine  of November' 1, 1965, we w i l l :  need your reply'.by. 

. .. . October 21, 1965. . . . .. .. 
' _  . -  - .  . .  

. .  . .  
. .  . .  

A t  tachments: 
. As .e.tated above 

. .  ' i  . 
-1 . .  

I . b  
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T1.r~: Sccr(!tiiry niny, untlcr this s e c t i o n ,  establish c1:rssas of poten- 
' t i a l  po l lu t ion  sources. This  is done i n  Subpart  B o l  l l icu regula- . 

t i ons .  ~ l ) c  only  c l a s s  t o  hc cstal)Zisliad a t  t h i s  t i i i w  i s  "cilmn 
burnin,;." Cl;is:;c:s cs l ab l i shcd  i n  the tuturc: wi 11 hc. o c l i l r * t l  t o  
SnLporL 11. 

Thc c1:iss is clcfincd as "opcn burning for the p u t p o s c ~  d isposal  - or  salvopc: ,*I thus excluding burning lor such  purposes as cooking, 
f i r c - f i ~ ; l ~ ~ i n g  i n s t r u c t i o n  and f o r e s t  f i r e  con t ro l .  

. 

Wc! w i s h  t o  limit thc! scope of cacli "class o€ potcne in l  po l lu t ion  
~ o u r c c s ~ ~  to  those sources  .which present  s e r i o u s  il i r  pol l i l t ion proh- 
I c m s .  Your estimate of the number of your  open burning operat ions 
as defined i n  thc r egu la t ions  ( e spec ia l ly  the  number of very small 
ones) m y  h c l p  us  redef ine  the  class of sources  t o  make it. less 
inc 1 u s  ive . 
The de termina t ion  of " ju r i sd i c t ion , "  f o r  purposes of 
w i l l  be l e f t  t o  the  department o r  agency concerned. 

76.3(a), 

Under S 76.4(b), subordinate  u n i t s  may submit a p p l i c a t i o n s  i f  the  1 

. p a r e n t  department o r  agency so d e s i r e s  . 
form which, w i th  d e t a i l e d  i n s t r u c t i o n s  f o r  completing i t ,  w i l l  be 

a .  

The inventory mentioned i n  0 76.4(d) w i l l  be submitted on a s tandard :  
. . %  . 

suppl ied  by the  Department of Health,  Education, and Welfare. ' .  
i s  i m p o r t a n t  t h a t  information be s tandard ized  s i n c e  a major purpose f-,'. 
of the permit system is thc ga ther ing  of information f o r  Congress. \ 
A t e n t a t i v e  d r a f t  oE the  inventory form.and i n s t r u c t i o n s  is attached. 

It 

.% .. 
The proposed. p e r m i t  form a l s o  is a t tached .  

l i s t i n g , '  by t h e i r  numbers, sources  l i s t e d  i n  tkc  source inventory. 

It r e f e r s  t o  a s p e c i f i c  -! . . 

. ' s o u r c e  inventory and w i l l  i n d i c a t e  exc lus ion  from i t s  coverage by ' !% . .  
. .. 

.. . .  . - I f  t h i s  explana t ion  doek n o t  answer your qucs t ions ,  or i f  you a n t i c -  
i p a t e  d i f f i c u l t y  i n  complying w i t h  the  permit  sys,tem, rcprcscnta-- :. 
t i v c s  of t he  Div is ion  of A i r  P o l l u t i o n  w i l l  be glad t o  n r e c t  with 

-. 
you f o r  f u r t h e r  d i scuss ion .  

1 I .  

Mr; R.  E. llolli.nF:sworth 
Gcncrill Mnnagcr 
A t o m i c  Encrgy C o n i m i s s  ion 
WashingLon, D. C. 

Attachments , . . .  

S i n c e r e l y  yours ,  
I * . .  

'J. . .  
i .  ' I  

. . I  ;.... . 

James M. Quigley I 

Ass is t an t  Sccra  t a r j  I 

D 

i 
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a 
DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE 

Dear 1.--. Hollingsworth: 

. .  
I . .  

To prevent and c o n t r o l  a i r  po l lu t ion .  from Federal  f a c i l i t i e s ,  the 
Clean A i r  Act of 1963 (42 U.S.C. 0 1857f(b) ) au thor i zes  the Secre- 
t a r y  of Health,  Education, and Welfare t o  e s t a b l i s h  c l a s s e s  of 
p o t e n t i a l  p o l l u t i o n  sources under the  j u r i s d i c t i o n  of Federal  
departments and agencies  and t o  r e q u i r e  permits f o r  t h c i r  operation. 
Before i n i t i a t i n g  t h i s  permit system, we wish t o  expla in  i t s  pro- 
posed ope ra t ion  t o  the  Federal  departments and agencies  concerned 
and to  e l i c i t  t h e i r  comments. I would apprec i a t e  having your 
agency's comments and suggest ions by Novcmber 1, 1965. 

. 

Attached a r e  d r a f t  r egu la t ions  t o  implement the  permit,system, 
proposed permit and inventory forms, and i n s t r u c t i o n s  f o r  com- 
p l e t i n g  the  inventory  form. The fol lowing information is intended . 
t o  answer some of t he  quest ions t h a t  t h e s e  attachments may raise: . 

. . .  . .  . .  
. Sect ion  7(b) of t h e  Clean A i r  Act (42  U.S.C. I 1857f(b) ) reads: 

. I n  order  t o  c o n t r o l  a i r  p o l l u t i o n  which may endanger the  
hea l th  o r  we l fa re  of  any persons, t h e  Sec re t a ry  may estab-  

Federal  department or .agency having j u r i s d i c t i o n  over any 

. 
. . l i s h  c l a s s e s  of p o t e n t i a l  p o l l u t i o n  sources f o r  which any . . . .  . .  - .  

. .  

, .  
I 
1 ;  
: I  ' .  

I 
- 

... 

. .  
I .  

bui ld ing ,  i n s t a l l a t i o n ,  o r  o t h e r  property s h a l l ,  before  
d ischarg ing  any mat te r  i n t o  the  a i r  of the  United States , .  
o b t a i n  a p e r m i t  from the  S e c r e t a r y  f o r  such discharge,  
such permits  t o  be i ssued  f o r  a s p e c i f i e d  period of time 
t o  be determined by the  Sec re t a ry  and sub jec t  to  revoca- 
t i o n  i f  t he  Sec re t a ry  f inds  p o l l u t i o n  i s  endangering t h e ,  ' . 

t he  i ssuance  of such permits,  t h e r e  s h a l l  be submitted ' 

information a s  he deems r e l e v a n t  t h e r e t o  and under such 
condi t ions  as he may prescr ibe .  The Secre t a ry  s h a l l  . 

I. 

. .  h e a l t h  and we l fa re  of any persons. I n  connect ion 'with ' . .  >. 
. .  

' t o  t he  S e c r e t a r y  such plans,  s p e c i f i c a t i o n s ,  and o t h e r  

r e p o r t  each January t o  the  Congress 
.permi ts  a'nd compliance therewith.  .. 

the s t a t u s  of such ' . . .  :* 

. I  

6. I 

I 
\ .. 

r 

r 

r 
1 

I 

I 

. .  

i 

. .  
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Subpart B - Classcs. of korcntial ?ollution Sources 
. a  

. .  h 
.76.10 Opcn Euraing. . .. . .  

AWI;l3XITY: The provisions of this 2art issued under gl 8, 
b 

. .  
77 Sczt .  400; 42 U.S.C'. 1857g. Interpret oz apply 0 7, 77 'S ta t .  399;. . . .  

. -  . .  
. .  42 U.S.C. 1557P'm . . -  . .  

. .  . .  

- .  

. .  . .  

. .  
-- 

. .  .. I . .  

.. 
. .  

1857'ct. Seq.). 
. .  

(b) /ilSecrctzry" meails ihe Secretary of Health, Education', 
I 

I 
and Walfarc. ! 

02 any :nattcr into tlic air froiii a murcb .in o c l a s s  of 

po:cr.tinl poliution S O I I ~ C C S  cstablishcd by thc Secretory.  
I .. . .  

. .  
% . .. ! . .  



. .  
I .  .Ij ScctLoii 7 .  (b) 09 tBc 2.ct (42 U.SwC. 1857f (b) ) t o  obkain a' . .  * 

. .  ptixrf:: fro= tka Sscretazty be'rorc discliirging any matter into the . . . .  
. .  .. , 

sir of "Lic.Unitcd Scatcs if s G c i i  disciiarzo is from a source within . '.: , . . . . . . .  . .  - . .  . .  . .  . .  . . .  . * .  clic class of potentis1 a k  pollution sourccs established by the . . . .  . - .  * . -  ..a . . . .  
..... . . . .  , I .  

SeCXutaV. . . .  
a .  I I. . - - . .* . . . . . .  

. .  . .  . . . . . .  
. .  .,. (1;) The prowiioicns of Scctfon 7 (b) of the Act: w i l l  ba :. .-. . I .  

. .  
a *  

. .  . . .  . . .  . .  
. .  dec111cd t o  have b c ~ a  coql icd '  with upoa f i l ing  a permit application: ..;:,..:. . ': . I:. . . .  . .  ' .. . -  . .  . I  . . .  

. . . . .  . .  as .hcrainafter sei .  forth and ?ending tho issuance o r  denial of tha.' .:; . . . .  '. . . . .  . . .  ?. I .. .. r>.hsn4 c . .  
. .  . .  . . .  .o 76.4 

. .  
. .  

. - .  ,. . . .  . ' .  * .  . 

- .  - .  . .  . .  . .  
. . . .  I - .  ' .  

a11 opcik:idiis:bf the spplicant within o class of -potential pollution 
v .  . .  

* .  
. . SOPTCCS cstcblishcd ia Subpart B wichia 90 day; from the establishment , , . . 

. .  * .  ,.., .- . . 
of klic cLzso, u... less GI diffeient  pei-iod of the is prescribed upon 

. .  , . . . . . . . . .  
.... . .  

.. - 
t .,. . '  

. - .  . . . . . . . . . .  
. . . . .  1.: . ;* . . . .  . I  ' . . -.. 8 .  

. .  
. .  . .  . '  . 
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3.. . *:* 
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. .. 
3.. . *:* 

c 0 . -. 
0. . * .  e ' '  - .  

a .  . c 0 . -. 
0. . * .  e ' '  - .  

a .  . 
0 

. .  .. 
-.,- . 

(a) VL)on cocs idcra t ion  of 'ihc a p p l i c a t i o n  and o thcr  
* .. 

_ I  0 aVaii2ii.c i n f o r m t i o n ,  :~ic Socrc ta ry  w i l i  ' issue a permit covering .'. 

opczatiom foz wLfcfi thi: permit has becn *rcqucszed, i f *  lie 6etcrmines 

. cziat kc11 b;>crilt:oas vi11 no2 r e s u l t  ia a i r  p o l l u t i o n  wiiicii may . 

ci ic la~~cr  the h e a l t h  o r  wclfarc? of any pcrsons, provlided t h a t  tho 

. I  

. 1, .': 

. 
I .  . 

S c c r c t a r y  w i l l  cxclade from the scope of such, permic any operatian 

with rcspcc;: t o  which such dctciminat ion cacnoz, bc =de. 

* .  . 

'. 

I 

(io) Thc Secreecrry n-ay issl;e ;L permit with such l inritattons '  . .  

:' and upon rrucli conditions as inay te ncccssary t o  prevent air pol lu t ion  . .  
. 

. .  . .  . .  .. . . .  
- I  

w h i c h  ray mdongcr 'the iica'lth or welfare .of any persons; 
I .  

I .  

(c )  !Pc?zii.ts s h a l l  bc grantcd for 12-month pcr iod  unlcss 

a difEcrcnt dura'iion is i&escrfbcd upon establ ishmcnt  of the class. 

.. 
' #  
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3 .  

1 .  

., 
. !  .. . . . .  

a. 

I . .  
1 1  

I i '  . . .  

-4- . 
. .  

r c n e w l  s l ; ~ l T  be niade iiot more 'ihan 30 and not less . 
icforc cxplzatiori OC 211s p e r n i t ,  

rzrd q m n  CLJ fuxisli ing of such isifomation CIS tho 

Pe;znits may be renewed 

t o  azy si>ecfZ:',c o;>c;^rrtLon 0;' typo of operation, i f  he finds that an 

opcra'icoia covc~cci by such pmit is causinz or coritributing to  poilu- 

' t h a  wliicli is cndaiigerhz the' health cmd wulr'srro of any pc-rsocs, or 

"\ 
if any lirnltotioia O r  cmilition of thc ?eLzniZ has not bcon complied 

. .  

2 7i.10 

- C1.assc.s oaf I'otmtiL!, Pollutton Socrces. . 

Open biirning. . . i 
n I. (cj 

.: . . .  

I. 

1 .  
Open burnins, for t'ne purpse  of disposal: or salvage, 

I ,! . . .  
. I '. /' . constitiitas a 2otar.tial pollution S O U ~ C O  when inore than 25 pou& o f  I * '  

- -  . .  
t.cIct;.g ?:ace in such mr~zei '  t€iiat the products of conbustion are emitted 

. i ' .  . 
d- LLcczLy .- iuro tho opcr. air, witliouz passing through a stack or chhaky, . .  !.. . 

I 

I .  U 1 

.. 
1 .  . 

. I  , .  
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. .  

. .  

._ 
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_ . .  

. .  

. .  
. . .  . 

? 

'- date of issuance: I ' 

...... m 1 .  -:s of acrtrn::.;al. ~:ol%ci:io.n POIIICCS: 
(nanic or' ciaas and CFR reference) 

... 
3 .  

Pcxmlt holder: 
. .  . (dezortiAGilt, cgcncy or subordinate unitj 

- 
: .  

. .  a .  . .  
Tii i s  : )x in i t  excends t o  those operations listed i n  source inventory. 

i X . X %  er of ' . ( k t e )  with the; ! 

.: '\ . . . .  . . .  '. . .  . '. . :  . -  . . . .  . . . .  . .  . ,  
. . .  . .  . I  . .  , 

.. 
. .  

. . . .  
.: 

. .  - 
5xcoptioss:. . (.rel"ors' . t o  numbered itcms in the source .inventory) ..'I . !:.%, : . .... 

. . .  

-.- 
1 :  \ 

I 

' .. . . .  
I . .  

I .  * .  I 

. .  . . . . .  ...---- 
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e b 

c -2- . ' e  " .  J.;.ne If. Tvpc of V;?tcr inl .  Blirncd. For cvciy burning s i t e  ' 

indicate tho tyFcs of material bt;mcd w i t h i a  the ap?ropriato pcriod 

. . .  . - i  ' usiag tho fOll0tJific; cl;rsses: 

*. i I . ' .  

. . .  
. #  

I a. Xubtfsh: paper, cartons, rags, 5loor sweepings, etc, . 

/ / .  * * 

. .  . .  . .  
I . .  b, . Mixed Garbago 'aril Ru5bhh: rubbish p lus  animal and' 

'; 
. .  

' '  '.vcgctsblc wastcs from domestic, instftutionrrl, commercial and club . , . .  i 
! . .  . .  . .  ! . .  

. . I  . .  . .  . .  
. . .  .. . I  

c : * .  . .! EOUZ'CCS. < .  

. .  
*, . . .  . .  

I 

. .  :'. ' C. Dc;nolition Haterial. ' 
L 

. .  . .  

. . .  
.' ' I . .  .d .  Salvage Ifaterial 

8 .  : : !  . 

. 

i . 1  . . .  I .  . I .  . . .  e.' Othgr (specf2y) . 

! 

I .  

. .  

* .  

-- 
. 

... 
i . .  . :. . .  C)~i~ntl'.tV cf Katerlal 'Burnsd. ' Express by type, the 

. .  . .  
. .  

. *  
I . .  .: quentLty, using w!idtevor masure i s  practicable: volume, welght, 

' truck-load, o r  'objects denoiish'cci or  salvaged. Estimate i f  necessary,.' ' .  ! .  . .  
. ,  

1 

i 

1 1  

Lhe XTX. Icformzrtion g5vcn"hGro w i l l  aid in dekmia ing  the . ' 

possible ~ Z e b c t s  of. the b u m k g  operation, L i s t  .tho nearest roads; 
.a , . 

runwirys, 'reczcatioa kcrib, and other' inhabited areas, indicating .. . a  

population densities .'sad' character of such area (resfdential, 'connner- 
. .  I .  . .  

. .  

I .  . .  

. .  . .  
. .  

. .  . .  
I .  

. .  
. .  

. e  ... 

. . i ' 8  .. 
r .. : . . . *  . .  
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. Jeoss  Aragon -4pril 19, 1911 

ENVIROh%IENT AND PGLLUTION CONTROL 

GMX-3 

Woody has given m e  copies, of the latest series of memoraada 
pertaining to environmental problems and concern about our pollution 
"contributions. I! H e  indicated that I should expect to take aOme responsibility 
in matters pertaining to these problemam It seems that me can expect 
cox&izx&q emphasis 051 this sort of thing which in Drake's words 'lwill 
obviously require a not-incons$derable amount of effort. .!I 

I believe that the most effective tiry t o  approach these problems 
would be by means of a gruup con6isth.g of certain of our section leaders 
2nd scdor members of Group Ghm-5. This group could have, a m o x  others, 
the foU0whg objcctives: 

1. To define m d  Z S S C ~ S  our discharge of objectiaiable rnateiids 
t o  the environment. 

2. To carsdder meas of reducing our obfsctiem&?de "efflrrent" and 
initiating the necessary improvements, 

To provide .l@ab Witfrin and oataide of the lrdborltory WidS 
six$arly orieded gm~pd. 

To make k n m  &e significant cffQrts twt GMX-3 has already 
in effect to  reduce "dawnstream effluent'' (sumpa, settling ponds, 
burning of I?! wastes, detailed effluent analysis studies, etc. ). 

3. 
. _  * .  

4. 

5. To.gather and document information & itcms 1 through 4 in an 
enviromnentzl manual that would provide organized and detailed 
informatian as required. 

In a- the first; objective listed above we nrodld obviously require an 
Wput that w d d  require ccsnsi&rahlework from each section. EX, F. S W t e ' s  
mexnorapdum..liett3 several genera3 c&tegoricB "Materi4a of Concern. " h 
co~lsQdo-hg who should be & bad -en in assessrnentmf.our matput of these 
materiala, as well as who a h d d  be lead.men for the Mxer objectives, I 

wwldsY respond ilfSiea.&a indeated. 
est the €ollclwing as mexnbrs of our "environmental group'' with 
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Jesse Aragan 

R So W e t  

. A. Popolato 

J. a panavaki 

3?, w. DUBds 

If, B. =etcher 

H. E. Bal lace  

M. Schwartz 

W, A. Spencer 

D, D. McCormick 1 
P. G. S-dgado 

C. B%gS 1 

F. A. Hi+n?qr 1 
5. 3. Gsk& 1 
w, c. coturmgw 

- 2 -  April 19, 1911 . 
RespanaiMlity 

Effluent Reduction 

Metal Salts, Acidg, &d "Miscellaneaits U13.t" 

Metals I 

Environmental Manual Documentation 

kscoming Material Records 

To begin our data collection we could distribute an apprapriate rtumber 
of Schdte's forms to each secticin leader after an explanatory meeting. 
Sectioar personnel w d d  complete the fk-ma directing questions to lead people 
in the ~ r i o u s  areas of responsibility as necessary. The forms could be 
returned to m y  office by some deeignated deadline. I wauld hope by that time 
to have an appropriate data reporting scheme worked out with Boggs and 
McConnick. After tho data is run aut em ZBM sheets, c m e s  smdd be sent 
to wr lead poplo for reviewn investigation, correctitxi, a d  repor- ha  a 
form suitable fer inclu&na Sa our environmental mznual, Qrgadzatian and 
ed3ting of the man4 would bd the responsibility of Po G. Salgadv. I wwdd 
e q c t  to workwith Pete on #he manual. X picture the manual with an appropriate 

sect&- might relate to-objecfilve 4, aad to whst we have been doing for years 
to redxice; offluept. 'I2zia section might be written by PopoUo 5uId Ballance. 

b h O d I Z C ~ 0 ~  Smllw -OUT C O P C e m  fa '  thC.g-rdl Pr6bhMo Tha first 
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Sasse Aragan I - 3 -  

The second sectran could consist of our assessment of QUT output of 
''materials of concern" with appropriate subdivisiaus~ explosives, solvents, 
radioactive nakerials, etc. Stibsequwt sections c d d  consist of (1) liaison 
acavities and reports, and (21 activities directed toward reduction of 
effluents. 

I would like to itiscuss this with you and Woody at your convenience. 
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J. €3. Panawski 
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LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
~ o a  ALAMOS. NEW MEXICO e7944 

OFFICE MEMORANDUM 

TO : H a r r y  F. S c h u l t e ,  Chairman 
E f f l u e n t  S c o p e  Committee 

DATE: 5 May 1971 

: D. E. E l l i o t t ,  Group L e a d e r ,  .GMX-1 

SUBJECT: ENVIRONMENTAL MATTERS OF GROUP GMX-1 

We a r e  f o r w a r d i n g  h e r e w i t h  t h e  f o r m s  which  accompanied  

y o u r  memo of  1 2  A p r i l  c o n c e r n i n g  e f f l u e n t s  f rom LASL b u i l d i n g s .  

You w i l l  n o t e  tha t  t h e r e  a r e  f o u r  c o m p l e t e d  f o r m s  c o v e r i n g  
t w o  b u i l d i n g s  i n  TA-8. AS f a r  a s  w e  c a n  d e t e r m i n e ,  t h e  l i s t e , d  
m a t e r i a l s  a r e  t h e  o n l y  o n e s  d i s c h a r g e d  t o  t h e  env i ronmen t  

a t  TA-8 i n  a d e q u a t e  volumes o r  q u a n t i t i e s  t o  r e q u i r e  r e c o r d i n g  

a c c o r d i n g  t o  y o u r  memo.  

With r e g a r d  to  f u t u r e  a c t i v i t i e s  of t h e  Group i n  t h i s  

s p h e r e ,  may I s t a t e  t h a t  L. E. B r y a n t  h a s  b e e n  a p p o i n t e d ,  

a n d  h a s  a c c e p t e d ,  t h e  r e s p o n s i b i l i t i e s  of t h e  Group’s  

e n v i r o n m e n t a l  r e p r e s e n t a t i v e .  

DANA E. ELLIOTT 

DEE : cs 
cc: R. W. D r a k e ,  A s s t .  GMX Div. L e a d e r  

L. E. B r y a n t ,  GMX-1 
GMX-1 F i l e  

e 
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. .  . '0 0 LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

Group GMX- 1 Tech Area 8 Building 22 

Accounting Number(s) 8401 

Other - Solid - Nature of Effluent Streams: Gasxx Liquid 

(Fill out one sheet for  each effluent stream) 

Effluent Treatment: Type: None 

Discharge Point: (Identify and show sketch on reverse if more than one 
per building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 
Other: Dispersed i n  a i r  

Disposal Method: Atmospheric Dispersal xx Sewage Plant 

Waste Process Plant Chemical Dump 

Sewage Lagoon. Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated xx 

Contaminants (see list) Estimated Discharge 

Freon 
~ -~ 

S u l f u r  hexa f luo r ide  
30 l b s .  
7 5  l b s .  

Monitoring Equipment on Effluent Stream: Noxx Yes 

De s c ribe 

Remarks 

iv . 

Do not write 
this space. 
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LOS ALAMOS SCIENTIFIC LABORATORY 

4 
r Survey of Effluent Streams 

Group GMX- 1 Tech Area 8 Building 21 

Accounting Number(s) 8401 
Nature of Effluent Streams: Gas xx 

(Fill out one sheet for each effluent stream) 

Other - Liquid xx Solid - 

Effluent Treatment: Type: None 

Discharge Point: (Identify and show sketch on reverse if more  than one 
per  building) 

Stack XX Industrial Sewer 

. Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method Atmospheric Dispersal Sewage Plant 

Waste Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated xx 

Contaminants (see list) 

Acetone 

Estimated Discharge 

15 l b s .  

Do not write 
in this spacc 

Methanol 
~~ ~ 

15 l b s .  

Monitoring Equipment on Effluent Stream: No xx Yes 

Describe 

Remarks 

iv . 



LOS ALAMOS SCIENTIFIC LABORATORY - 
e Survey of Effluent Streams 

Group GMX-1 Tech Area 8 , Building 21 

Accounting Number( s) 8401 

Nature of Effluent Streams: G a s  

(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: None 

Other - Liquid xx Solid - 
. 

Do not writ4 
in this spac 

' Discharge Point: (Identify and show sketch on reverse if  more  than one 
per  building) 

Stack Industrial Sewer 

Sanitary Sewer xx Storm Sewer 

Trash Container Type: 

Other: 

Dis po s a1 Method: Atmospheric Dispersal Sewage Plant 

Waste Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area 

Community Landfill Other 

Septic Tank XX 

Volume of Effluent: Known Estimated xx 

Contaminants (see list) Estimated Discharge 
Acetone 5 l b s .  

Methanol 5 l b s .  

Monitoring Equipment on Effluent Stream: No xx Y e s  

Des c rib e 

Remarks 

iv . 
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LOS ALAMOS SCIENTIFIC LABORATORY 

W 

Survey  of Effluent S t r e a m s  

G r o u p  GMX-1 T e c h  A r e a  8 Building 22 

Accounting Number(  s) 8401 

N a t u r e  of Effluent S t r e a m s :  G a s  

(Fill out  one sheet  f o r  e a c h  effluent s t r e a m )  
- Liquid xx Solid Other  - - 

S i l v e r  removal  Eff luent  T rea tmen t :  Type: 

I 

D i s c h a r g e  Point: (Identify and show sketch on r e v e r s e  i f  m o r e  than one 
per building) 

Stack Indus t r ia l  Sewer  

s a n i t a r y  Sewer  S to rm Sewer  xx 
Trash Con ta ine r  Type: 

.Other:  

D i s p o s a l  Method: A tmospher i c  D i s p e r s a l  Sewage P l a n t  

Was te  P r o c e s s  P lan t  C h e m i c a l  Dump 

. Sewage Lagoon S u r f a c e  of Ground xx 
Contaminated  Bur i a l  A r e a  Septic Tank 

Communi ty  Landfil l  O the r  

Vo lume  of Effluent: Known Estimated xx 

Contaminan t s  ( s e e  list) E s t i m a t e d  Discharge  

X-ray f i l m  d e v e l o p e r  

X-ray f i l m  f i x e r  

200 g a l l o n s  

500 g a l l o n s  

Moni tor ing  Equipment  on Effluent S t r eam:  No xx . Y e s  

D e s c r i b e  

R e m a r k s  T h i s  s t r e a m  h a s  been o b s e r v e d  bv E. Fowler  of 
Group H-7. 

iv . 

Do not write 
th i s  spacc 
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APPENDIX A 

Completed F o r m s  'ISurvey of Effluent Streams" 



R -  5' 
.. 

& 1 4 8 p 9  
LOS ALAMOOS SCIENT XFIC L A ~ C S A T O R Y  

Effluent  Trea tment :  Type: None 

1 

I 
Discharge Point: (Identify and  show sketch on r e v e r s e  i f  m o r e  than one 

per building) 

Stack . Indus t r ia l  'Sew e r I 
S a n i t a r y  S e w e r  Storm S e w e r  

Trash Conta iner  Type: ' 

Other:  Metal chips to salvage ! 

Survey  of Efflucnt S t r c a m e  

W a s t e  Process Plan t  Chemica l  Dump 

Sewage Lagoon Surface of Ground 
1 .  

I I  
Accounting Xumbc r( s) 

- 0:hcr - Liquid x Solid Xlaturc of Efflucnt S t rcame:  Gas - 
(Fill out  one ahcct for e a c h  cfflucnt otrcam) I ' I  

I I  

.. 

P 

[ i  

1 ,  i I  
l j . 
!; 

! I  I 
. I  I! 

r/ i. 
Volume of Elfluent: Known 

Contaminants  (see l i s t )  

1 gal /mo E s  t im at e d 

E s  tim ated Discharge  
Kerosene ,' 1 eal/mo I/ 

Moni tor ing  Equipment  on  Effluent Strcam: No 2 Y c s  
I! :; De 8 c ribe I :  

1 

1 1  
R e m a r k s  

. I  



'LOS ALAMOS SCIEhT IFIC LAdORATORY 

Survey of Effluent S t r e a m e  

GMX - 3 Tech  A r c a  16 B uiiding 370 -. . ---, - G r o u p  

Accounting Nurnber(s) 

- 0:hcr . X a t u r e  of Effluent Streams: Gas Liquid - X Solid - 
{Fill out one shcct  for each cfflucnt ctrcam) I 

None Eff luent  T rea tmen t :  Type: 

D i s c h a r g e  Point: (Identify and show sketch on r e v e r e e  i f  m o r e  than one  
per building) 

Stack 

Sani ta ry  Sewer  S to rm Sewer 

T r a s h  Conta iner  Type: 

Other: 

Indus t rial 'Sew e r 
X 

Disposal Method: Atmospher ic  D i s p e r s a l  "Sewage P l a n t  
I 

----.-. --.- - - - - - . Waste  P r o c e s s  P lan t  Chcmica l  Dump 
1 .  

Sewage Lagoon Sur face  of Ground x 
Contaminated B u r i a l  A r e a  Septic Tank 

r_ 

Community Landfil l  Othcr  

Vo lume  of Effluent: Known 

Contaminan t s  ( 9  ee list) 

E s t i m a t e d  15 gal/mo 

Ea t im a t  e ti Di 8 cSa rg  e 
P 

Trich loroe thylene '  .' 15 g a l / m o  
- .  

Moni tor ing  Equipment  on Effluent S t ream:  No Y e s  

Deec ribe 

. I  

I 

R e m a r k s  

1 

i V  . 

8 

I 



, 
I c 
! 
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I '  LOS ALAMOS scimr IFIC LA~O;~ATO~IY  

Survey  of Effluent S t r eam6  

G r o u p  G h m - 3  Tech A r c a  16 Suilding 306 

Accounting Number ( s )  

X a t u r e  of Effluent S t r e a m s :  G a s  

( F i l l  out one  shcc: .'or each  effluent s t r e a m )  

I 
So 1 id H h c r  - &?id - - 

Solvent 
Vapor : .  

Effluent  T rea tmen t :  Type: ( 1) Sump, (2) None. 

I 

D i s c h a r g e  Point: (Identify and show sketch on r e v e r s e  if m o r e  than one 
p e r  building) 

Stack Indus t r ia l  'Sewer 

Sani ta ry  Sewer Sto rm S e w e r  X (1) 

T r a s h  Con ta inc r  T p c :  

Other:  Hoods (2 )  

Disposal Method: Atmospher i c  D i s p c r s a l  X (2) "'Sewage P lan t  

Waste  Process Plant  C h e m i c a l  Dump 
I 

Sewage Lagoon S u r f x e  of Ground X (1) 

Contaminated  i3uriai A r e a  Sept ic  Tan:: - 
Community Landfil l  0 :her  Sump (1) 

Volume of EffIuenf: Known E s t i m a t e d  1000 gal/day 
\ 

Contaminan t s  ( s e e  l i s t )  E s t i m a t e d  Discharge  / 6  x r  
i (gallons) 

Acetone 220 

C h l o r o  thene 55 
7. 3 e low 

I Monitoring Equipment  on Effiucnt Stream: No T c t  

D e s c r i b e  

R e m a r k s  Most  of the indicated d i scha rge  is wa te r .  

1 
I 

* Methylene chlozide 

i V  . 10 

.. 

.. 



I 
I 

I .  

1 

I 

a .  . .. . 'LOS ALAUOS S C I E ~  IFIC LABORATORY 

Survey of Effluent  S t r e a m s  
Do no: urite 
in this E S ~ C ~  

Accounting S u m b e r ( s )  

- Other - Liquid X Solid 

I 

- X a t u r e  of Effluent S t reams:  Gas  

(Fill out  one shee t  for each  cffluent s t r e a m )  

Eff luent  T rea tmen t :  Type: None 

1 

D i s c h a r g e  Point: (Identify and  show sketch on r e v e r s e  i f  m o r e  than one 
p e r building) 

Stack Indus t r ia l  'Sewer 

Sani ta ry  Sewer  S to rm Sewer  

T r a s h  Conta iner  Type: Wiping r a g s  

Other: 
r .  

D i s p o s a l  Method: Atmospher i c  Dispersa l  X ."Sewage P l a n t  

Waste  P r o c e s s  P lan t  Chemica l  Dump 
I :I I! 

Ii . II 
I !  

Sewage Lagoon Surface of Ground 

Contaminated  a u r i a l  A r c a  Septic Tank - i .  

Communi ty  Landfill C:hcr 

Vo lume  of Effluent: Known 1 gal /mo E s t i m a t e d  

Con taminyr t s  ( s e e  l i s t )  Estimatc:' 3 i s c h a r g e  
I 

Chlo ro thene  ' I  Eal/mo - 
P e t r o l e u m  Dist i l la te  0. 2 eal/mo 

0. 1 pal /yr  M u r i a t i c  Acid 

Moni to r ing  Equipment  on Effluent S t ream:  XO 2C Ycs . 
I .. 

D e s c r i b e  

I 

I i  1 

1 

R e m a r k 8  These  m a t e r i a l s  are used  to wipe and c lean  su r faces .  

. 



.. . 
LOS ALAlLlOS SCIEK'IFIC LABORATORY 

Survey of Efiriuent S t r e a m s  

0 -  S 

Croup GhLY-3 Tech  A r e a  16 Euildirrz 193 

Accounting 9 u m b e r (  s) 

X a t u r e  of Effluent S t r e a m s :  Gas 

(Fill out one sheet  fo r  each  effluent s t r c s m )  
- Liquid X Solid ' 0:Scr - - 

I 

Effluent T rea tmen t :  Type: None 

I 

D i s c h a r g e  Point: (Identify and show sketch on r e v e r s e  if m o r e  than one 
p e r  building) 

Stack Indus t r ia l  'Sew e r 

Sani ta ry  Sewer  x S t o r m  Sewer  

T r a s h  Conta iner  Type: 

Other:  

Disposal Method: Atmospher i c  D i s p e r s a l  "Sewage P lan t  

Waste  P r o c e s s  P lan t  Chemica l  Dump 

Sewage Lagoon Surface  of Ground 

Contaminated  Burial. Area Se$c Tank 

Co m m uni t y Landfil l  

I 

1. 

1 

0:he r 

Volume of Effluent: Known E s t i m a t e d  
t 

Contaminants  ( s e e  l i s t )  Es t im at eci Discharge  

D e t e r g e n t  (250 lbs/mo) Abai t ing  ana lys i s  

II II Bleach  - Purex (13  Pal/mol 

.b oi!ce a rnofihl 
-bee oelow 

'Aerosol - OT ( 1  2 lb/10 a1 of water  I I  II 

Moni tor ing  Equipment  on Effluent S t r eam:  No Yes 

D e s c r i b e  

R e m a r k 8  T h e r e  is no detectable  HE in the wash  wa te r  (C 1 ppm) 

I- 

* Ammonium Phosphate Dibasic  (16 !bs/ 10 g a l  of w a t e r  once  a month) - 
1v. Awaiting ana lys i s  



a .  

. .  . .  . .  

.. . 

LOS ALAMOS S C I Z ~ ~  XFiC L A ~ O R A T O R Y  

Survey  of Effluent  S t r c a m e  

Group  GMX-3 Tech Area -16 Duili ing 340 

Acc ount i n s  Hum b e r (s ) 

K a t u r e  of Effluent S t r eams :  Gas 

(Fill out one shee t  for each effluent s t r e a m )  

O 5 c r  . - Liquid x Soiid - - 
I 

Effluent  T rea tmen t :  Type: Sump 

-I 

D i s c h a r g e  Point: (Identify and show ske tch  on r e v e r s e  if m o r e  than one 
p e r  building) 

Stack . Industr ia l  'Sew e r X 

Sani tary Sewer  S to rm Sewer  

T r a s h  Conta iner  Tyge: 

Other:  

D i sposa l  Method: Atmospher ic  D i s p e r s a l  'I Sew age P l a n t  

Waste Proccss Plant  C h e m i c a l  D u m p  

Sewage Lagoon Surface  of Ground X 
Contaminated Bur i a l  A r e a  Septic Tank 

Community Landfil l  C h c r  

I 

Volume of Effluent: Known E s t i m a t e d  X 
I 

Contaminan t s  ( s e e  l i e t )  E s t i n a t c d  Discharge  /6 m 11 
IJ 

: 
I (gallons) ::::: 

- .  
H C1 4 

n-Butyl  ace t a t e  . 120 
wc crone fo 

$See be low 
A rorutorrng Equipment  on Effluent S t r eam:  No x' Y e 3  

.. 
De B c r ibe  

I 

I 

R e m a r k s  T h e s e  solvents  will ,  in a s h o r t  t ime,  evapora t e  into the 

atmosphere, although, pe rhaps  90% of t h e m  l eave . a s  liquids. 

Y Ammonium sul fa te  I 500 
' 750 

10 
Methyl  ethyl ketpnq 
To luene  

** With about  442,000 gallons of water 
Methano l  iv . 110 

*. 

/ /  .. 
I ,  

1 

I *. 
I * .  

! ' 
a .  

1 
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LOS A L A i O S  SCIZhT iFIC LAdORATORY 

Survey  of Effluent S t r e a m s  

Group  GMX-3 Tech  A r e a  TA-16 Building 222  

Accounting Number ( s )  

Xa tu re  of Effluent S t r eams :  G a s  

(Fill out one shec t  for  each  cfnucnt  s t r e a m )  
- Liquid X Solid Other - 

Effluent  T rea tmen t :  Type: None 

D i s c h a r g e  Point: (Identify and show ske tch  on r e v e r s e  if m o r e  than one 
p e r  building) 
Stack . Industr ia l  'Sewer X 

Sani tary S e w e r  S torm Sewer  

T r a s h  Con ta ine r  Type: 

Other: 

Dispoclal Method I ' rknospheric D i s p e r s a l  .I' Sewage P l a n t  
I 

JIfaste P r o c e s s  P lan t  C h c m i c a l  Dump ' 

Sewage Lagoon Surface of Ground X 

Contaminated Bur i a l  Area Septic Tank 

Community Landfil l  O the r  

Volume of Effluent: Known E s t i m a t e d  40 gal/wk 
I 

Contaminants  ( s e e  l i s t )  E: 9 t im -. t e d Di s c h s  r- c Dilates (Undil<t e d) 

Do not ui i t .  
in  tSis P ~ Z C  
* - 

.- 
Ace t i c  ac id  . .  5=/= ( a p p r o x  500 Ib/yr 

Hydroquinone 7 lb /wk ( a p p r o x  90 lb/yrJ 

Sodium Sulfite and Sodium Metabora t e  40 lb /wk ( a p p r o x  500 Ib/yr  
*See e o w  

& x i t o r i n g  Equipment  on Effluent S t r eam:  NO >( Yc3 

D e s c r i b e  

I 

R e m a r k s  E f f k e n t  is f ixer  (20 gal/wk) and developer  (20 gal /wk) f i lm 

p r o c e s s i n g  solutions,  The  d i scha rge ,  about once e v e r y  t h r e e  months,  i s  I 

I! 
1 1  accompan ied  by voluminous quant i t ies  of water .  ' . I  

* P o t a s s i u m  Bromide  ' 
! 

i - 1 / 2  l b /wk  (approx 20 l b j y r )  3 :  

I t  

i V  . ' I  

' 4  -- 
ii 
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S P E € D  L E T T E R  

J. B. Panowski e# FROM P. G. Salgado TO 

I 

SUBJECT EFFLUENT SAMPLING - DOWNSTREAM .FROM BUILDING DISCHARGE LINES 
--FOLD 

M E S S A G E  DATE Mav 18, 1 9 2  

During the afternoon of May 14, 1971, H. E. Ballance, F. W. DuBois, and P.G.Salgai 
inspected the drain areas around TA-37 and Building Groups 136 and 137. It w a s  hoped to 
be able to locate access to a point at  the intersection of Water Canvon and Valle Canvon 
where samples of soil might be collected and analyzed to determine whether HE components 
a r e  washed to that point. It was determined that there i s  no access in the vicinitv of TA-37. 
Access is more likely further to the wes t  of TA-37. 

Three samples were collected. 
Sample 5/14/71 -1 Collected from a point due south of Building TA-37-17 aboi 

50 yards from the canyon wall. 

Collected from a point about 200 yards due douth of Buildin 
TA-16-380 just pr ior  to the drop into Water Canyon. 

Collected from a point about 50 yards due south of Building 

Sample 5/14/7 1-2 

Sample 5/14/71-3 
TA- 16-370. 

Generally, the vegetation along drainage channels is lush indicating that the beneficial 
SIGNED 

-FOLD R E P L Y  DAT-19- 

effects of the moisture exceeds the deleterious effects of any chemical content of the 
Building effluents. 

cc: F. W. DuBois 
H. E. Ballance 

Fi le  
T -  F’, I3av-q 

SIGNED I?. G. Saleado // 
RECIPIENT: RETAIN WHITE COPY, REPLY O N  PINK COPY 
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e . -LOS ALAMOS SCIENT IFXC LASORATORY 

Survey  of Efflucnt S t r e a m s  - --- . ...-.- 
G r o u p  GI&-3 Tech  A r e a  16 aui lding 202, Rm 114 

Accounting Number ( s )  

X a t u r e  of Effluent S t r e a m s :  G a s  - Solid Othe r  - x Liquid - 
(Fill out one sheet for each  cfflucnt e t ream!  I 

None Eff luent  T rea tmen t :  Type: 

1 

D i s c h a r g e  Point: (Identify and show sketch on r e v e r s e  i f  m o r e  than one 
p e r  building) 

S tack  . I n d u s t r h ' S e w e r  

San i t a ry  Sewer  S to rm Sewer  
. .  

Trash Conta iner  Type: 

Disposa l  Method Atmospher i c  Dispersa l  X "Sewage P l a n t  
I 

W a s t e  P r o c e s s  P lan t  Chcmica l  Dump 

Sewage Lagoon Surface  of Ground 
'. 

Contaminated  Bur ia l  A r e a  Septic Tank 
r 

Communi ty  Landfil l  Qthe r 
. .  

3 
Volume of Effluent: Known E s t i m a t e d  500 f t  / y r  ! -  

I 

Contaminants  ( s e e  l i s t )  E s t i m a t e d  Di scha rge  
. B r a z i n g  al loy(Easy Flo) .'l lb/yr , .  

Acety lene  500 f t3 /v r  

,Monitoring Equipment  on Zfflucnt Stream: No Y C S  

Desc ribc 

Remarks One l b / y r  of al loy is used. Q& a s d l  fr- n C  the 

Do not write 
in this szace  

I '  

I 

: i  
' i  
1 .  a l loy  is volatile. The ace ly lene  is burned and the 
# I  i i  
I .  

; I  
are emi t t ed  to the a tmosphe re .  

I I !  

iv. 

' .  
J 

- 
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a 'LOS ALAMOS SCIENT iFIC LAB'ORATORY 

Survey  of Effluent S t r e a m s  

G r o u p  G M - 3  Tech  A r e a  16 Boilding 202 Room 114 

Accounting h'urnbcr( s) 

X a t u r e  of Effluent S t r eams :  Gas 

(Fill out one sheet f o r  each  effluent s t r e a m )  
- Other  - Liquid .%lid 

I 

- 

Eff luent  T rea tmen t :  Type: None 

D i s c h a r g e  Poin t :  (Identify and show ske tch  on r e v e r s e  if m o r e  than one 
p e r  building) 

Stack Indus t r ia l  'Sewer 

Sani tary Sewer  S to rm Sewer  

T r a s h  Conta iner  Type: 

Other: Charg ing  Ref r ige ra t ion  un i t  

Disposal Method Atmospher ic  D i s p e r s a l  x *"Sewage P l a n t  
I 

Waste P r o c e s s  P l a n t  Chemica l  Dump , 
r Sewage Lagoon Sur face  of Ground 

Contaminated Bur i a l  Arca Septic Tank 
r 

Community Landfil l  Other  

Volume of Effluent: Known 

Con taminan t s  ( s e e  list) 

E s t i m a t e d  30 W y r  

E's tim at  e d  Discharge  
I 

F r e o n ,  .'30 l b / y r  

Moni tor ing  Equipment  on Effluent S t r eam:  N o  x '- . c s  

De s c r i b e  

I 

R e m a r k s  This is the amount  of Freon that  must be added to the 

- - r e f r i g e r a t i o n u n i t  to r ep lace  that which leaks and evaDorates.  - - ---.--. 

1 

I .  

iv .  

Do not u r i t e  
in th is  E7zce. 

I 
' i  
' I  

il . 
Ij I 

' I  

I! 

. .  
I .  

. .  



. 
LOS ALAMOS SCIEhT IFIC LAaORATORY 

Survey  of ElZlucnt S t r e a m s  
=..!1,1:-- 222 

G G r o u p  GrycC-3 T e c h  A r e a  l6  -.--.I&.. 

Accounting Surnbcr(s)  

S a t u r e  of Effluent S t r e a m s :  G ~ S  X Liquid Solid 

(Fill out one sheet fo r  each  efflucnt strcarr.)  
- 0 t h ~  r - - 

Effiuent T rea tmen t :  Type: None 

I 

---. ..-. I - - - 
Discha.rge Point: (Identify and show sketch on r e v e r s e  i f  m o r e  than one 

p e r  bui lding)  

Stack indus t r ia l  'Sewer 

Sani ta ry  Sewer  S torm Sewer  

Trash Conta ine r  Type: 

Other:  Coolant  leakage 

Di sposa l  Method: Atmospher i c  D i s p e r s a l  X *' 'Sewzgc P lan t  
I 

Waste  P r o c c s e  Plant  C h c m i c a l  Dump 

Sewage Lagoon Surface  of Ground 

Contaminated  Bur ia l  A r e a  Septic Tank 

Communi ty  Landfill O the r  

1 .  

r 

* *  

Volume of Effluent: Known . E s t i m a t e d  150 lb/yr 
L 

Contaminan t s  ( s e e  list) I& t im  at ed Di scha rge  

, . Sulfur Hexafluoride 7 

- .  

h4onitoring Equipment  on Effluent S t ream:  Xo X Y e s  

De 8 c r i b e  

R e m a r k s  

It is r e p l a c e d  as i t  leaks.  

This m a t e r i a l  is used  a s  a coolant i n  r ad iog raph  equipment. 

I 
I 

I 
I 
1 i 
I 
I 

I 

i 
I 

!I I ,  
' I  
! ,  
I i  

.'. 
i V .  

I 
. 
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'LOS ALAMOS SCIEX IFIC LABORATORY 

Survey of Effluent S t r e m e  

G r o u p  GMX-3 Tech  Arca  16 Building 37 0 

Accounting Numbcr ( s )  

X a t u r e  of Effluent S t r e a m s :  Gae Other  - Solid - x Liquid - 
I 

I 

I 
I .  
I 

(Fill out one sheet  fo r  e a c h  effluent s t r e a m )  1 

Effluent  T rea tmen t :  Type: None 

.l 

D i s c h a r g e  Point: (Identify and show sketch on r e v e r s e  i f  m o r e  than one 
p e r  building) 

Stack X . Indus t r ia l 'Sewer  

San i t a ry  Sewer S t o r m  Sewer  

T r a s h  Container  Type: 

Other:  

Diaposal Method Atmospher i c  Dispersa l  X #'I Sewage P lan t  

Chemica l  Dump 
'1  

1 .  
Waste  P r o c e s s  P lan t  

Sewage Lagoon Sur face  of Ground 

Contaminated Bur ia l  A r e a  Septic Tank - 
Communi ty  Landfill Other  

3 Volume  of Effluent: Known E s t i m a t e d  3840 f t  /yr 
I 

Contaminan t s  ( s e e  l i e t )  E s  tirn a t  ed Diecharg e 

Acetylene .'3840 f t 5 f y r  

Moni tor ing  Equipment  o n  Effluent Stream: No 2 Yes 

D e s c r i b e  

I 

I 

R e m a r k s  The ace ty lene  is burned. '  

iv . I .  

.. 
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! I  

I 
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'LOS ALAMOS S C I E ~  IFIC LAI~ORATOIIY 

Survey of Effluent S t r e a m s  
Burning Ground' 'A9 v,-i=c 

G r o u p  GMX-3 Tech A r e a  l6 Building A r e a  in b'-: .... 9 B 3 2 C C .  

Accounting Number ( s )  

X a t u r e  of Effluent S t r eams :  Gae x otve# 
Liquid x Solid - x OtSe:3morl/ _. 

3 

(Pill o u t  one sheet  fo r  each  cfnuent  s t r e a m )  
I - 

P 
Effluent T r e a t m e n t :  Type: Combust ib le  m a t e  r i a l  i s  burned. 

Discharge Point: (Identify and show ske tch  on r e v e r e e  if m o r e  than one 
p e r  building) 

S tack  Indus t r ia l  'Sewer 

,Sanitary Sewer S to rm Sewer  

I' I( 
T r a s h  Container  Type: 

Other:  ( 1) Burnilig p i t s  and f i l t e r  ;vessels 

I/ Sewage Plant 

Waste  P r o c e s s  P lan t  Cnemica l  Dump 

;I Disposal Method Atmospher ic  D i s p e r s a l  X 

I! '. 

Sewage Lagoon S u r f a c e  of Ground i t  

7 
. Contaminated BuriaA Area Septic Tzdi II 

Community Landfill Other Landfill :I R e s t r i c t e d 7  \! 

Volume of Effluent: Known E s t i m a t e d  II 
I I! 

Contaminan t s  ( s e e  list) E s t i m a t e d  Discharge1  lb s / f l  .. mo) 
1 1  Explos ives  4'9,500 (2) ! I  

B a r i u m  n i t r a t e  
UF r n n t a w r l  

1 ' 1  
r a n i u m  alloys Z $ j 3 ]  
e r o s e n e  

Modtoring Equipment  on Effluent Stream: No IC Y c e  x (3 )  I \  

iI 
i 
! !  

(2) A detailed l i s t ing  of m a t e r i a l  b u r n s ,  quant i t ies  :: 

urnea ,  and s m o k e  dens i t ies  is attached. !I 
(3) DUranium al loy b u r n s  moni tored  and  documented: 

qwdufs are finonitored, col lected,  and b u r i e d ) '  
I !  

Describe ( 1) T A -  1 6 4 1 2 , 3 8 7 ,  388, *389, 392, 399, 401, 406  

- a esi a e uey. . I  Remarks 
(4) This  m a t e r i a l  is burne.d and  the p r o d u c t s  of Ii 

f ! Lo~-re e vo ivea. . I  
1 ;I 
1 I; . 

1! 
I !  

a'. 

i V .  

- 

8 
J 



1 

I 

w 

Memorandum f rom Harry F. Schulte to Group Leaders, dated April 12, 1971, 
subject "Effluents from AEC Facilities'' 

In response to the reference memorandum, we have surveyed effluent 
materials from Group GMX-3 operations. In accordance with the agreement 
reached in our meeting on May 20, 1971, we a r e  reporting these effluents 
(1) as best estimates from specific buildings, which a r e  large u.sers of 
solvents and explosives or users  of materials of special concern and (2) as  
an itemized breakdown of material issued to individual buildings. 

GMX-3 has a large number of buildings and auxiliary facilities. So that 
you will not have to reduce the information from a formidable number of 
!'Survey of Effluent Stream" forms, we a r e  providing the following information: 

Table 1 

Table 2 

Table 3 

Tablc 4 

Table 5 

Numbcrs of GMX-3 buildings that emit no or negligible effluent 

Numbers of GMX-3 buildings that emit explosives, solvents, or 
gases in moderate amounts 

Numbers of GMX-3 buildings that emit large amounts of explosives, 
solvents, gases, or materials of particular concern 

Numbers of GMX-3 structures that a r e  associated with the Burning 
Ground and disposal facilities 

Numbers of GMX-3 buildings ;hat a r e  the responsibility of agencies 
other than GMX-3 

Appendix A 

Appendix B 

Forms for buildings listed under Items 3 and 4, above 

Quantities of "materials of concern" supplied to GMX-3 buildings, 
including those listed under Item 2, above 
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H. F. Schulte - 2 -  July 28, 1971 , ' > .. 

In assessing the effluent from GhCC-3, the data on the forms should be 
given credence over the list of materials delivered. In these cases, records 
of usage at the buildings indicate that the material delivered, in excess of 
that used, is st i l l  on hand. In cases where there a re  no forms, the effluent 
may be considered to be equal to those materials delivered. 

As shown in Appendix 13, the GMX'-3 effluents of major concern a re  ' 

solvents and high explosives because of the quaniity of material  involved. 
Approximately 3600 gallons of various solvents a r c  delivered to our operating 
buildings over a six-month period. Thcse solvents leave the buildings by 
various routes, but we fcel that virtually all this material  either evaporates 
into the atmosphere wilhin a short distance, perhaps half a mile, of the site 
boundaries or is burncd a s  part  of our disposal activities. 
waste esplosivcs, we burn approximately 50,000 pounds during a six-month 
period and estimate that another 125 pounds is carried a short distance 
downstream in our sump effluent. 

With respect to 

In an aLtempt to get some perspective for the scope of the GMX-3 effluent 
problem, we havc compared the site solvent and IZE effluent with that of an 
automobile as shown below. 

EFFLUENT COMPARISONS 

-4. GMX-3 Disposal ( 6  months) Rate (Ibs/hr, 24-hr day) 

Solvents 3, 570 gal (;3 7 Ibs/gal) 5.7 

HE 11.3 

Total 17.0 
- 49,400 lbs 

Products I-Iydrocarbons, C, CO,, 
N,, Hp, NOx 

E. One automobile (15 milcs/gal: Gasoline at  0. 7 g/cm3 o r  5. 9 lbs/gal) 

Disposal (one hour) Rate (lbs/hr) 

Gasoline 4 gal 23.  6 

Products Hydrocarbons, C, CO, 

C. Summary 

GMX-3 . 17.0  lbs/hr 

One automobile 23.  6 lbs/hr 



.- H. F. Schulte - 3 -  July 28, 1971 

This information is the best available at  this time and we a re  sending 
it to you with the thought that such interim information may be useful in . 
outlining the scope of the overall problem. W e  espect to have additional 
quantitative information after analysis of liquid and soil samples from our 
effluent streams. These data will be forwarded to you when available. ' 

Enclosures: A s  cited above 

cc: E. 13. Eyster 
R. W. Drake 
D. D. Meyer 
C. W. Christenson 
H. S. Jordan 
Jesse Aragon 
C. R. West 
GMX-3 Reading File 
File (2) 
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T A B L E  1 

I 

’ GMX-3 BUILDINGS FROM WIIICII 
POLLUTION EFFLUENTS A R E  EFFECTIVELY NEGLIGIBLE 

TA-16-  7 
10 
27 
54 
58 
5 9  
61  
65 
73 
88 
89 
90 
91 
92 
93 
99 

164 
191 
200 
203 
206 
207 
208 

T-A-16-209 
220 
221 
223 
2 24 
225 
226 
261 
263 
27 7 
27 8 
281 
283 
285 

‘ 300 
30 3 
304 
305 
30 8 
3 19 
34 1 
342 

266 

TS- 16-343 
344 
34 -5 
3 60 
400 
411  
4 13 
4 14 
4 15 
4 17 
435 
4 37 
462 
a 5 3  
476 
47 7 
478 
489 
515 
5 16 
5 17 
5 18 
5 19 

Ti’IBLE 2 

TA-16-520 
525 

TA-11- 1 
2 
3 
4 
6 

24 
25 
30 
36 

TA-28- 1 
2 
3 
4 
5 

TA-37- 1 
2 
3 
4 
5 
6 

TA-37- 7 
8 
9 

10 
11 
12 
13 

. 14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

GMX-3 BUILDINGS THAT EhfIT Sh4r”iLL OR MODERATE AMOUNTS 
O F  EXPLOSIVES, SOLVENTS, G-qSES, 

OR OTHER MATERIALS O F  PARTICULAR CONCERN 
( N o  forms a r e  provided. 1 

TA-16-  7 TA-16-267 T A  - 16-307 TA- 16-450 
92 280::: 308+ 4 60 

260 30 1::: 4 10 
2 65 302;: 430%2 

:: Effluent f rom building consists of small quantities of solvents and HE 
that a r e  carr ied to the s u m p  and reported as burned. 



TABLE 3 

I 

GMX-3 BUIJJDINGS THAT EMLT LARGE QUANTITIES O F  EXPLOSIVES, 
SOL,V.ENTS, GASES, OR OTHER MATERLALS O F  PARTICULAR CONCERN 

(Forms are provided. ) 

T4- 16- 193 TA-16-306 
202 340 
222 370 

TABLE 4 

GNLY-3 BURNING GROUND -4ND DISPOS-4L STRUCTURES 

TA-16-386 TA-16-389 TA - 16- 394 
387 390 399 
388 332 40 1 

v 4 12  

TABLE 5 

BUILDINGS ASSOCIATED WITH GMX-3 FOR WHICH 
POLLUTION EFFLUENTS TVILL BE R E P O E T E D  BY -- OTHER -4GENCLES 

TA-16- 16 
180 
1 9 2 .  
195 
2 10 
5 30 

TA-16-531 
5 32 
533 
5 34 
535 

TA-16-540' 
542 
5 60 
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APPENDIX B 

M a t e r i a l s  of Conce rn  Supplied to  S-Site Buildings 
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July 28, 1971- 

LISTING OF MISCELLANEOUS MATERIALS VERSUS BUILDINGS 
GROUP GMX-3 

(November 1970 through April 197 1) 

Quantity - (Lbs) 
4 60 - 450 - 340 - 222 - Building T S -  16- 193 - 

Material 

Ammonium Plio s pha te 

Diethylene Triamiiie - -----._-- 

Hydroquinone - ---.- 

Chlorine Bleach --. ---------- 3 

Phosphate Dibasic ---- - 96 

1500 

7 5  

Ammonium Sulfate 500 

1. 1 - 1. 1 

.- 45. 5 

-- - -- ' Detergents ----- 



LISTING OF METALS AND METAL SALTS VERSUS BUILDINGS I 

. CROUPGMX-3 
(November 1970 through April 197 1) 

Quantitv (lbs) 
Building 

. -  
460 - 370 - 222 - 202 TA-16-  - 193 - 

Mat e ria 1 

Nickel (Foil) 

E- Z-Flo Brazing Alloy 0 . 5  - 0. 25 

1.4 -- - 

1 

3 

2 

Cupric Oxalate -----.-- _-_ .----- -. 

- - __- . .. - - . . - - .---.---_- - .-. . - -- - Cupric Oxide 

Sodium Bichromate 

Sodium Sulfite - Sodium Metaborate 

Magnesium Perchlorate ---- 
Potassium Bromide 

Potassium 13yd'roxide ----------- 

__. _---.---_-.-- -- _._-- 

2 60 

10 0. 25 -.-.-- - .-- 

1 

-- .--. ---- -__-_-- 6 

-.-_.---_--__.- ------ 

A 



LISTING OF GASES AND ACIDS VERSUS BUILDINGS 
GROUP GhUC-3 

(November 1970 through April 1171) . 

July 28, 1971 

Quantity ( lbs) 
340 4 60 - 450 - 37 0 - - 222 - Building TA-16- 202 - 

Mat e r ial 

Acetylene - 17 130 16 
- 100 Carbon Dioxide - . -  --.---- 

Freon 13' 15 

Acetic Acid (Glacial) 

Hydrochloric (Muriatic) Acid ----- 0 . 4  - 3 6  - 33 --.- 

Hydrobromic Acid - - - - --- ..--- - . - . --- 

10 270 -_ .-__._____--..__i- 

24 - - --- 

0.07 



LISTING O F  SOLVENTS VERSUS BUILDINGS 
GROUP GMX-3 

(November 1970 through April 197 1) 

July 28, 1971 

Quantity (gal) 
30 6 4 60 Unidentified - 340 - - 2 60 - 202 - Building TA- 16- 7 - 

Material 
I 

~ 

Met - 1 - it -- 1 2 

Freon-PCA Solvent 55  2 

94 Dimethyl Sulfoxide -- 

220 -- 700 -- 139 Ace tone - 
Chloro thene -- 

Methylene Chloride ------ -' 

n- Bu ty 1 Acetate 

Chloroform 

6 55 - 165 
55 - 72 

3 30 --- -- --- 

12 - - --- ------ -.-- 3 --- 

54.6- 0.66 . 1 I 2 -Dicllloroethane ---- 
Dimethylformamide - -----__-- - 110 --- 3. 3 

72 Isopropyl Alcohol --___-_____._-_______ _ _ _ _ _  
n-octane _______---- . ___ ---1- ___. - - 
1, 1, 2, 2, Tetrachloroethane ----__.-.__---_ ._._ _ _ _  - - - . __ - 

_ _ _  - 
1. 3 

0.99 



LISTtNG O F  SOLVENTS VERSUS BUILDINGS 
GROUP GMX-3 

(November 197 0 through April 197 1) 

Quantity (gal) . 
340 370 - 389 - 4 10 - 4 60 Unidentified - -  Building TA- 16- 7 - 

Material 

Toluene 110 

Trichloroethylene 90 5 5  

Kerosene 165 

Ethylene Glycol - 10 

Carbon Tetrachloride 4 

Chlorobenzene 0 . 2  

n-Hexane - 0.5- 55 __---- 
1. 1 Metliylcyc lohexane -- - 

55 --.--.- - -- E tliano 1 

Petroleum Distillate 1.2 

. 



July 28, 1971 

MATERIALS DISPOSED O F  BY BURNING A T  
GROUP GMX-3 DISPOSAL ,4REAS 

(November 1970 through April 197 1) 

Quantity (lbs) 
Burning Ground Incinerator 

Materia Is 

Exp lo s ive s 4 9 , 5 0 0  

Barium Nitrate 3 ,000  

3,000 Oil and Solvents 
(HE contaminated) 

Uranium Alloys 54 

Trash 7,500 143,000 



GROUP GMX-3 WASTE DISPOSAL 
(October  15. 1970 throueh Aar i l  15. 1971) 

July 28, 1971 

Weight of 
Burning Fr equ cnc y M a t e r i a l  Rurned  Density,  R inglemaim 

( b u r n s / y r )  (burns /wk)  ( l b s / y r )  (lbs/wk) ( m i i d b u r n )  (min/wk)  Scale 
Aver  age Average Burning Time - Ringlemann No. 1 

(min/wk)  

i D r y  HE 130 2.5 45,000 1 900 -- lo 25 -- < l  0 

I ME s u m p  was te  - 88 1.7 54,000 - 1,000 - - 10 - 17 ----- -1--o 
I 

Frequency  of burns  3.2 

Amount of burns  99,000- 1, 900 

Contaminated 
t r a s h  --- -30 -- 0.6- 15,000 -- 290 -- 45 27 2 to  3 27 

and s o lve nt s 8 -- 0. 15 . 6,000- 115 - 60 - 9 3 to 4 9 
Contaminated oi l  

Contaminated 
combust ible  
was te  -----._ - - - - 405 

2 to 3 - - 120 
' Total w a s t e  burns  7 ,  go5 ___-_.___.-__ __._._ 198 156 

Inc inera tor  burns  - 52 1. 0 286,000 -5,500 --- 120 120 

b 

P e r i o d  
Smoke Dens i ty  

Smoke Exceeds  
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TO 

FROM 

LOS A L A M O S  SCIENTIFIC LABORATORY 
Ut:IVERSITY OF CAL'FORNIC 

LOS A i A M C S  I.EiS' AIFh'C.3 CI :b.id 

TEL EPHC.t:E 

OFFICE MEMORANDUM 

Di s tr ibution 

J. B. Panowsld 

DATE May 17, 1971 

SUBJECT NOTE 1 - ENVIRONMENTAL PROTECTION ACTIVITIES 

SYMBOL GMX-3 

A listing of materials, regarded as pollutants, that have been 
issued to S-Site operating buildings has been prepared by R N. Garcia 
and collated by C. De Poorter. The listing identifies the materials, gives 
the quantity issued and the building to which the material  was issued, and 
identifies the responsible sectioli The materials were issued during the 
period November 1970 through April 1971. 
to this memorandum. 

A copy of the listing is attached 

I a m  hoping that the list will eliminate a significant amount of work 
in the individual sections, although each section should add those suspect 
materials which are obtained by special orders or  by such' means as 
would obviate their being in warehouse records. 

In a further attempt to reduce the manhours required to provide the 
Effluent Scope Committee with the information that they require, I would 
like to  suggest the following as individual section input: 

1. Sections submit a list of buildings for which they a r e  responsible 
and from which pollution effluents a r e  effectively negligible. 
This list could include warehouse and storage buildinga, certain 
resthouses, PMA magazines, and other buildings with little or 
no output other than GMX-3 disposal pickups. 
effluent survey forms for these buildings. 

Sections submit a list of their buildings from which the output 
consists only of explosives, solvents, and gases. 
report t h i s  effluent in the total for the Group from dispoeal 
activity records, the warehouse issue of solvents, and from 
building effluent analysis. 
for these buildings. Exceptions: We will require effluent 
survey forms that include solvent from Buildings TA- 16-306 
and TA- 16-340. 

Do not submit 

-.a 

2. 
We wi l l  

Do not submit effluent survey forms 

I 



Distribution, - 2 -  M a y  17, 1971 

3. Sections submit effluent survey forms for buildings not excluded 
by items 1 and 2, above. These forma will cover thooe metals, 
metal salts, acids, radioactive materials, and miecellaneou~ 
items listed in Harry F. Schulte's memorandum dated April 12,1971. 
Section leaders and other members of the environmental group 
have a copy of this memorandum. 
available in the Chemical Operations Section Office. 

'Efnuent survey forme a r e  

Sampling of certain of our effluent stream8 is now in  progress. 
you feel that you need analysis on your building effluent, please check with 
me; we may be covering your effluent with the samples being taken. 

If 

The target date for delivery of items 1, 2, and 3, above, to the 
Chemical Operations Section office is M a y  27, 1971. 
target dates for the various activities proposed, reviewed, and accepted 
i n  our meeting of May 6,  1971, the activity schedule is given beluw. 

Aa a reminder of 

Proposed Schedule of Activities 

A. Effluent assessment 

_I. . . 

1. Haueer provides a lieting of "materiala of concern'1 ordered 
from stock and from outside aources. 
building to which material  is issued. May 19, 1971 

Listing designates 

2. Section Leaders complete forms for each of their processing 
buildings and a listing of their buildings from which effluent 
is negligible. 
materials not included in Hauser's list. Special exceptione 
(1) do not list explosives 
(2) do not lirrt solvents except for buildings in your section 

that a r e  substantial users such am Buildings TA-16-340 
and TA- 16-306. W e  wil l  pick up normal solvent usage 

* from Hauser's listing. Other "materials of concern" 
should be covered an your building forms in instances 
where quantities exceed one pound. Building survey . 
forms should be turned in  to the Chemical Operations 
Section office. May 27, 1971 L 

Forms should cover special orders and/or 

- -  

B. Data collation 

1. Boggr and McCormick Will compile, collate, and i r e u e  a 
listing of materials of concern by material  category. 
June 11, 1971 

I 



Di s t ributi on - 3 -  May 17, 1971 

B. 
2. Specidlists in the various material  categories w i l l  review, 

investigate, and correct the usage listings as necessary 
and then write up the information in  a form suitable for use 
in the environmental manual. These reports should then 
go to P. G. Salgado. June 25, 1971 

I 

C. Popolato and Ballance Will write up the section pertaining to 
current GMX- 3 efforts directed toward reducing downstream 
effluent. June 17, 1971 . 

D. Ballance will  write up the section pertaining to future efforts 
for reducing downstream effluent. July 1, 1971 

E. Documentation 

Salgado and De Poorter will edit, organize, and rough-out 
the manual for approval of the Group. 
After approval, the manual will be issued. 

Periodic updating of the manual will be done by Sagado, 
Panowski, De Poorter, and the contributors of update 
mat e rial. 

July 16, 1971 

JBP/kb 

Attachment: As cited above 

Di s t r ibuti on: 
Jesse Aragon . 
H. E. Ballance 
J. B; Bourne 
C. Boggs 
W. C. Courtright 
C. R DePoorter 
F. W. DuBoie 
H. B. Fletcher 
J. J. Garcia 
R S. Gauler 
F. A. Haueer 
D. D. McCormick. 
A. Popolato 
M. Schwartz 
W. A. Spencer 
P. G. Salgado 
C. R. West 
GMX-3 Reading File 
File 

... . 
.. . 



Solvents (gal) 
acetone 

n-butyl acetate 
carbon tetrachloride 
chlorobenzene 
chlorothene 
chloroform 
1,Z-dichloroethane 
dimethylformaniide 
dime thy1 sulf oxide 
ethanol 
ethyl acetate 
ethylene glycol 
Preon, PCA solvent 
n-hexane 
isopropyl alcohol 
kerosene 
methanol 
Net - L- IT 
methylcyclohexane 
methylene chloride 
methyl ethyl ketone 
n - octane 
petroleum ether 
1,1,2,2-tetrachloroethane 
t duene 
t ri chl or oe thylene 

\ 

Materials of Environmental Concern 
S-Site - November 1970 through April 1971 . \  no building 

7 . 92 202 208 260 306 340 370 389 410 460 PMA number given Total6 
-----__.--I--- P40) (MO) (MO) (SER) @IO) (ME) (ME) (ME) (GO) (QC) (QC) (PC) (HE area) 

8 

55 

55 

1 2 

220 535 
330 

55 

3 

54.6 
110 

94 

10 .9  

2 

110 

139 

4 

894 
330 

4 
0 . 2  0. 2 

165 220 

12 15 

0.66 5s. 3 
3 . 3  

1.5 

10 . 

0.5 

72 

165 

4 

. 55 

55 

1.1 
55 72 

605 

1. 3 
4 
0.99 

110 
55 5 5  

l i 3 . 3  

94 . 
55 

12.4 

10 

57 

55. 5 

72 

165 
. 169 

3 

1. 1 
127 

605 I 

1. 3 
4 

1 

110 

110 



uilding 
200 202 222 m m  - Compound ---- -...-_----._ --- 

Gases 

acetylene (ft ) 

carbon dioxide Qb) 
freon (lb) 

- 
24 0 3 .  

I freon 13 ob) 
I 

Metals ob) 
brazing alloy (Easy Flo) 
nickel foil 
Metal Salts ob) 

a cupric oxalate 
cupric oxide 
sodium bichromate 
Acids (lb) - 
acetic-acid . 
hydrobromic acid, 30-3270 

in acetic acid 
hydrochloric acid 
Miscellaneous ob) 
ammonium phosphate 

I ammonium aulfate 
cupric oxalate 
diethylene triamisle 
magnesium perchlorate 
pot a s I ium b I om ide 
potassium hydrdcte 

a 

1.4 

30 

0.25 . 

36 

75 

- 
a appears twice, once for metal salts and once for miscellaneous 

500 

i no building 
370 450 

1920, . 240 

100 

0. 25 

1 
3 

2 

10 

0. 07b 
24 

1 

1. 1 1. 1 

0. 25 

1 
6 

24aO 

100 
56 
30 

0. ! 

1. ' 

10 

0 ..o 

6 0  

75 
500 

1 

2. 
0.2 

1 
6 

HBr, only; does not include acetic acid 
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OFFICE MEMORANDUM 

June 9 , .  1971 I ) A  1 C 
1 I-' J. B. Panowski 

I l a 1  1~ P. G. Salgado 

. I ,  ' I .  I ENVIRONMENTAL PROTECTION 

-. . r.:lq. . GhhY-3 

A mecting w a s  held on June 8, 1971 to discuss thc input requircd for 
preparation of thc Environmental Manual. Thc following spcc ialists pal-- 
ticipated in the mecting. 

Specialist Speciality . 

F. W. DuBois Solvents and Gases 
H. D. Fletcher Radioactive Matcrials 
J. B. Panowski 
M. Schwartz Metal Salts, Acids, and Misccllancous 
W. A. Spencer Metals 
P. G. Salgado Documcntation . 

U nde t ona t c d Exp lo s i ve s 

The list, provided by C. Boggs and D. D. McCol-mick, of quantitics 
of materials issued for use a t  S-Site was distributcd io the conccrned 
individuals. Thcy agreed: 

1. to look for obvious e r r o r s  and omissions in the list,  

2, to comment in writing on the safe (or unsafe) aspects of Group GMS-3  
use and handling of these materials, 

3. to dcterrnine the disposition of thcsc materials including products 
and waste s , 

9 

4. to assess  the potential objections rclated to itcms 2 and 3, above, 
and 

5.  to discuss in writing the dcgree of Ilconcernll (or  of "no concern") 
in,items 2 and 3, above. 
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J. B. Panowski - 2 -  June 9, 1971 

)i " 

These rcports s h o ~ i l d  bc submitted to P. G. Salgado on or bcfore 
.Tunc 25, 1971, in rough draft (pencil on tablet papcr i s  acceptdblc) 
form. 

PGS/sf 

Distribution: 
Jcs sc  .'?ragon 
IT. -7. Dallallcc 
.T. l3. Dournc 

W. C. CourSright %-& 

F. 11'. DuBois 
EI. I3. Flctcher 

. .J. J .  Garcia 
R .  S. G.tulcr 
F. -4. Mauser 
D. D. h4cCormick 

M. Schwartz 
W. A. Spcncer 
C.  R .  Wcst 
GMX-3 Reading Filc 
File 

c. Eoggs 

' 4. Popolato 
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OFFICE MEMORANDUM 
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F QfJhl P. G. Salgado 

5 ~ 1 3  l E C T  ENVIRONMENTAL PROTECTION 

Reference : Memorandum from J. B. Panowski to Jesse  Aragon, dated April 19, 1971, 
subject IIEnvironment and Pollution Controlq1 

A meeting of the newly formed Group GMX-3 Environmental Protection 
Group was held on May 6, 1571. In attendance were the following: 

Jesse Aragon R. N. Garcia A. Popolato 
H. E. Ballance R. S. Gauler P. G. Salgado 
4 .  G. Biggs 
C. B o g p  W. S. Heath W. A. Spencer 
W. C. Courtright D. D. McCormick A. K. Kobison 
C. R. DcPoorter J. D. Panowski C. K. West 
J. J. Garcia 

F. A. Hauser M. Schwartz 

A description of the requirement for such a group was presented by 
Panowski. Briefly it w a s  precipitated by a nced for  a response to tlic 
multitude of inquiries now engulfing the Laboratory and the AEC and to 
those inquiries expected in the future regarding disposal of our waste and 
i t s  effect on the environment. An outline used at  the meeting as a guide to 
the discussion is  attached. 

A11 those present accepted the assigned responsibility as  specified in 
the outline and as described in the reference memorandurn. 

It was agrced that Biggs would continue to supply information to the 
fir ing sites as necded and as he has bcen doing in the past, and that 
he  would extcnd this service to include all Groups receiving HE from . 
GMS-3.  It was further agreed that we will not report  that HE material 
delivered outside GMX-3 as waste: however, we will .report that which is 
detonated at  GMX-3. There is no regular loss of radioactive materials a t  
S-Site. Occasionally an embedded shell is burned; this has been and will 
continue to be reported, 

. 

J. B. Panowski was designated as the GMX-3 representative to the 
"outside 
required to respond to inquiries, f rom individuals rather than from general 
meetings of the Environmental Protection Group. 

(out of GMX-Division) and will  usually obtain information, 
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A resources management account will be designated. (Subsequent to 
the mceting the account number was designated as 26. ) 

F. A. I-Iauser will supply information regarding the "materials of 
concern" and will indicate how much of each material  was rcceived and 
wherc it was dclivcred. He will begin to keep track of these materials ' 

now and will begin a search of thc records for  this information on materi- 
a l s  rcceived up to six monLhs ago. This information is to be available by 
May 19, 1971. 

The use of this information i s  dcscribed in Reference 1. Forms, 
available in Panowski's office, a r e  to be complcted by each Section 
Leader and returned to Panowski by May 27, 1971. 

A discussion was held regarding the use of an overall material balance 
at GMX-3 to determine how much HE was and is being discharged into thc 
canyons. Popolato agreed to make this balaiicc with information on our HE 
receipts, burn records,  and product weights. 

It w a s  remarked that information concerning polution by vehicular 
traffic at S-Site should be made known to 13. F. Schulte, Group H-5, 
Chairman of the Effluent Scope Committee. 

Based on information submitlcd to Panowski f rom thc Scction J,cadcrs 
and on Hauser's report ,  Salgado will preparc an "environmcntal manual" 
with special sections writtciz by Popolato and Ballance. 

Methods of collccting pollutant information were discussed with 
rcfcrcncc to HE contaminants in the ground, cscaping from thc sumps, 
and dischargcd from the laundry facility. 

. 

The mceting was adjourned. 

(pyd;+&&L 
PGS/sf P. G. Salgad 

Attachment: As cited above 
n.d.:...-': . 

, .  

- . u1iL'L~!::z 

Jesse P.ragon/C. R. West IT. C. Batlance 
ET. B. Fletcher/A. K. RobisonlM. Schwartz J. B. Bourne 
C. Eoggs/D. D. McCormick W. C. C-ourtright 
R. S. Gauler/.\. G. Biggs C. X. DePoortcr 

1:- - L..,. F. A .  l ;awcr/! .  r. C&rciz/R. Y. Garcia . . . . ,,I .!-': (. . 
j: 1:. i ' : ~ * : ~ < , i v ~ i i i ~ i  '.+ .. .>. 1 ! i : s L t ! i  --..*- \ ---- .. . .: . G ! Y ! X  - j , :c cL;: i I Lg ;..*: IC 

Y A. Popolato/F. J'?. DuUois File 
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G R O U P  GMX-3 ENVIROhWEkT PROTECTION GROUP 

L Nced for an Envirorsncntal Group 

A. Succcssivc scrics of inquirks requiring 

1. Iclentificatio1i and assessmcnt of pollutants 

2. 

3. 

4. Liaison 

Information on current control activitics 

Liformation 011 plans and methods to  reduce effluents 

5. Doc tuncnt ation 

IL Menibcrship of thc Group 

A. Mcmbcrs clioscii for cxpertisc eithcr in dcsignated materials 

of coiiccrn or is the activities rcquired to incct the listcd 

ob jc ctive s . 
D. Docs mcnibcrship i n  tlic Group and tlic additioxd vork  load 

cause unusud hardship for any of the incmbcrs? 

9ioulcl othcr pcoplc IC crcldcd to  thc Group? (1, Dc Poorter, BigSs, 

# 8 . 
D. Siould -AT cstablisl~ a rcsourccs manageclnent rrccoust designGtion? 

XIL Proyoscd Schcilulc of Activities 

A. Effluent assessment 

1. I h u s c r  proviilcs a listing of "materials of concern" ordcrcd 

from stock ,and from outside sources. Listing desigiiatcs 

building to which material is issued. 5-19-71 
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2. Section Leadcrs complete forms for each of thcir processing 

buildings and a listing of their buildings from which effluent 

is ncgligiblc. 

materials not included in €Iauser's list. 

Forms should covcr spec id  ordcrs and/or 

Special exceptions 
I 

I 

(1) do not list cxplosives 

(2) do not list solvents except for buildings in your section 

that are  substantial users  such as Buildings TA-16-340 

and TA-16-260. 

from Hauser's listing. . Othcr "iiiaterials of caiccrn" 

should he covered on your building forms in instances 

where quantities exceed one pound. 

forms  should tc turned in to the Chemical Opcrations 

Section officc. 

. 

We will pick up normal solvent usage 

Building survcy 

5-27-71 

I3. Datz collation 

1. B o a s  and McCormick will compile, collate and i ssue  a . 

listing of materials of concern by materi'd catcgory. 6-  11-71 

2. Specialists in thc various material categories will  

rcvicw, invcstigate, and corrcct the usrrgc listings as 

neccssary and then writc up the information in a form 

suitable for use in the environmcntd manual. 

. 

These 

reports should then go to P. G. Salgado. 6-25-71 

C. Popolato and Ballance will write up the section pertaining to  

current GltUC-3 efforts directed toward reducing dovmstrcrrm 

efflucnt. 6- 17-71 
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III. 
D. Ballmcc will write up the section pertaining to futurc efforts 

for reducing downstrcam efflucnt. 7-1-71 

E. Documentation 

Salgado and Dc Poorter wvill edit, organize, and rough-out 
Rough 

the manual for approval of t l ~ c  Group. 7- 16-71 

Aftcr approval, the manual will bc issued, Approval 

Is sue 
------ 

Periodic updating of the manual will be clonc by Salgado, 

h o w s k i ,  De Poorter, and the contributors of update 

matcrial. 

I 

! 

I 
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*LASL STANDING OPERATING PHOCEDURE 
1 c ~ M U P L ( \ L  OF EXPLOSIVE-CONTAMINATED S C R A P  ANL, 13JUIPMENT 
---. CLASSIFIED A N D  UNCLASSIJ. -.-.-.. ILD - -.- ------ - 

I .  SCOPE 

I f .  

111. 

IV. 

1 h a s e  a r e  g e n e r a l  ope ra t ing  p r o c r d u r e s  fo r  thc  p r e p a r a t i o n  and disposal ,  
Ily bur  tal, of exploeive -contaminated,  nonconihuntible s c r a p  and equipment, 
1 tass i f ied and unclassified,  wh ich  ie not w o r t h y  of salvage. Conibutltible 
contaii i inated s c r a p  wi l l  be d i sposed  of by loca l  p rocedures .  

. 

I .OCA T ION 

A l l  I A S L  Explos ives  Areae ,  the  tiE confaii i inated b u r i a l  pi ts ,  and the 
cIas?rified d i s p o s a l  hole  on b l e s i t e  Del E u e y  a r e  the a r e a s  concerned.  
IIE; contarninated b u r i a l  pitR and  clas6if ied d i sposa l  hole. a r e  fenced and 
~ C E ~ S S  t o  theiii is control led by Group  SI-'-2. 

The 

Llhl ITS -- 
A .  PersonnP l  

? h e  n u m b e r  of jwrsonnel  w i l l  be  maintained at the mipimum requ i r ed  
I O  do  the* j ob  safely, no l e s s  than two, but wi l l  neve r  exceed  I S  (except 
- i f  t h e w o r k  i s  being done in  an a r e a  or building w h e r e  t h e r e  is a posted 
l ini i t ,  t hen  that a r e a  o r  building l imi t  appl ies ) .  

D. Explos ives  

1 he  aniorint of c.wplosivrs wi l l  be l imi ted  ro contaniinating amolinte. 
prepa ra t ion  of i t e m s  for d i s p o s a l  by brr ia l  niurt  include the r emova l  of 
a l l  stibNtantia1 aniotintfi of exploe ives  Irom sur facen  which can be exposed 
in a n o r m a l  fashion, that is without disaesernbly.  
e x t e r i o r  contaminat ion be r e d u c e d  to  the level  where t h e r e  is no 
reaeonable  p r o s p e c t  of any s ignif icant  accidental  detonat ion or ignition. 
In the event  that  a rduous  a n d / o r  potentially haza rdous  d ieaeeembly  may 
s e e m  t o  b e  n e c e s s a r y  to r e a c h  this e ta te  of decontaminat ion,  Group  H - 3  
should be consul ted to  d e t e r m i n e  the  b e s t  d i s p o d i o n  of the  situation. 

The 

I t  is important  that 

EQUIPMENT 

A. Clothing 

During the  handling of cxploeive contaminated  objec te ,  all p e r s o n s  will 
w e a r  e y e  protect ion.  

*Gene r a 1 Revie  ion 
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IV. 
P,. Trant iportat ion and I-landling 

I .  Motor veh ic l e s  u ~ r d  for t r anspur ' *nu  cxplo~ive -cantaiiiineted objec ts  
will  have  a smooth,  c r a c k - f r e e  I ~ F J ,  t w r ,  f i r e  ex t incu i she r s ,  and 
rilrans for eecur ing  the  loads. 
1s equipped for th i s  use;  however ,  any GhlX o r  i'ia a.esigned vehicle, 
ineeting the  r e q u i r e m e n t s  may be used. 
l a rge  equipment  is needed the c r a c k - f r e e  bed requi rement  rnay be met 
by the u s e  of t a r p s  and  a f t e r  u6e wil l  be t r e a t e d  a s  contaminated 
1% qu ipmo nt . 

A siiIaI1 t r u c k .  control led by Group H-I, 

F o r  HpeclaI haule w h e r e  

2. Only l if t ing d e v i c e s  which have ratmri load I i r n i t R  a t  1past e q u a l  t o  
the weight of the objec t  to be l i f ted,  and a r e  r,egiilarly checked, may 
.be used for loadin8 or  unloading ab iec ts .  

V. P R  13PARATlON - 
A .  The Group Leade r ,  o r  111s defiigna1e.J reprebentat ivo;  of the dispo'jing 

Group w i l l  dec ide  what ob jec t s  a r e  to be d i s p ) . - e d  of by burying. The  
burying of esplosive contaminated object6 khould be util ized c d y  when 
if 1 9  unsafe,  or unec(lnoiiiica1 t o  decontani inate  o r  f la t~h .  

H. The ob jec t s  to  be  dispotied of by burying w i l l  b e  c leaned in accordance 
with the s t a n d a r d s  of pa rag raph  111. D, above. 
respons ib i l i ty  of t h e  Group which is disposing of the object. 

The  c l t an ing  w i l l  be the 

C. When the  object is c lean ,  the Group Leade r ,  or h i s  designated 
r ep resen ta t ive ,  of the  disposing Group wi l l  examine  the  object and 

. au tho r i ze  burial. 

E. I n  addition to being c lean ,  the objec t  ehould be in such  shape and size 
that it c a n  be safe ly  handled and t r anspor t ed .  

After the approval  for  b u r i a l  of any m a t e r i a l  or ob jec t s  h a s  been granted 
by the Group  Leader ,  or  h i s  designated r e p r e s e n t a t i v e ,  the Group 
P rope r ty  Represen ta t ive  wi l l  be notified.  
Representa t ive  wi l l  p e r f o r m  the n e c e s s a r y  p rope r ty  cont ro l  t r ansac t ions  
with SP-2. 

\. 

E. 

The Group P rope r ty  

F. When a t ruck  load a c c u m u l a t e s  a t  a si te ,  SP-2 will  be notified b y  the 
Group P r o p e r t y  Kepresentat ive.  
o r d e r  notify Group ENG-4 of the  need to make a haul and will coordinate  
with the  Group  P r o p e r t y  Representa t ive ,  ENG-4, and the  lccol AEC, 
on any p rope r ty  accountabi l i ty  m a t t e r s .  

SI'-2 wil l  then  by rrieane of a job 
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V. 
G. ENG-4, by w o r k  o r d e r  t o  T h e  Z i a  Company,  wi l l  be reeponeible for 

contarninatad m c t a p  and squlpinent In rc rordrncm wi th  thir S O P .  
. the  co l lec t ion  from LASL s i t e s ,  handling, and bi i r ia l  of the explosive-  

VI. TRANSPORTATION 

A. Smoking 

A .  T h e  snioking regulat ions of  the a r e a  in which t h e  contaminated 
equipriicnt is be ing  loadcd inuet be observed .  In addition, smoking 
will  not be p e r m i t t e d  in t he  vehicle a t  any  t i m e  or  within 100 feet  
of the  vehicle  while  it i s  parked  or being loaded or unloaded, except 
for c a s u a l  p a s s a g e  during t r ans i t .  T h e r e  wi l l  be no wrnoking within 
the b u r i a l  pi t  fences .  

2. hlatches and f lame-producing d e v i c e s  a r e  prohibi ted where smoking 
is prohibited.  

B. Secur ing  of Luad 

C. 

D. 

1. T h e  loaded o b j e c t s  niust  be secu red  In a n1anne.r tha t  will  prevent 
t h e m  f r o i n  rol l ing,  pitching, sl iding, s t r  ;king one another,  or 
fall ing f ro in  the  vehicle. 

2. S m a l l  o b j e c t s  i i .aj  be packed in f iber  drunie ,  cardboard ,  or wooden 
b o ~ c s  for handl ing and t r anspor t ing ,  provided tha t  the weight p e r  
conta iner  does not exceed 100 pounds. 
from the c o n t a i n e r s  for burial  and the  c o n t a i n e r s  re turned t o  the 
d ispos ing  G r o u p  for disposit ion o r  r e u s e .  

' Ihe o b j e c t s  a re  to be  removed 

P a  rk ine  the T ruck  

When a vehicle  loaded with or n e a r  explosive-contaminated objec ts  i e  
parked,  the hand b r a k e  m u s t  be s e t  and  a t  l ea s t  one  r e a r  wheel  mus t  be 
chocked. 

Fighting of F i r e s  

In c a s e  a vehicle  which is loaded with esploeive-contaminated objec ts  
is involved in a f i re ,  a n  a t tempt  ihould  be made  t o  extinguish the  f i r e  so 
long as  the  f i r e  d o e s  not reach the gasoline tank, the  t ruck  bed, or the  
load. If theee b e c o m e  exposed t o  the f i r e ,  pe r sonne l  should be c leared  
back t o  a niininiuni  d i s t ance  of 200  feet, and approaching  t r a f f i c  stopped. 
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E.  Refueling 

I 

1 h c  vehicle  m u s t  not be refueled whi le  it ie loaded  with exploeive- 
contaminated  objects .  

k.. ClasFiCied sh ipmen t s  will be  accornpnnied by SP-2 in a radio-equipped 
vehicle for ~ e c u r  i ty  reaeone.  

VII. BURIAL 

A. M a t e r i a l s  

Only noncombustible objects or inate t i a l s  t ha t  are no longer needed, 
not econot i l ical  t o  flash,  not worthy # . i f  >a lvaE: ( - ,  and a r e  explosive 
contalninated are t o  be bur ied .  No cvrnbitstible i na t e r i a l  i s  t o  be 
bur ied .  Combust ib le  m a t e r i a l  which i s  a t tached  t o  noncombu: t ible 
object:, wi l l  be  removed by the d ispos ing  Group  w h e r e  prac t ica l ,  with 
t h e  a i m  of keeping to a minimum the  voliiriie of noncombustible 
m a t e r i a l  bur ied .  
coinbuet ible  should be dispoRed of b y  o t h e r  iileans and should not be 
buried.  

Contaminated equipment  which is essent ia l ly  a l l  

B. Class i f i ed  O b j e c t s  

1 .  Class i f i ed  ob jec t s  w i l l  be bur ied  only in  lhofie ho les  deeignated for  
c la  ss i fied s c r a p .  

2. They wi l l  be dropped in the hole in such  a m a n n e r  that personnel  
w i l l  not be o v e r ,  or n e a r  the edge  of, the hole  during the drop. 
To the  ex ten t  prac t ica l ,  the  handl ing equipment  involved will  not 
extend o v e r  the hole. 

3. Any e a r t h  or conc re t e  c o v e r  p laced  o v e r  the hole will  be placed in 
such a m a n n e r  10 prevent  e x p o s u r e  of per sonne l  over  the hole. 

11. P e r m a n e n t  r e c o r d s  of a l l  c l a s s i f i ed  explos ive  -contaminated objec ts  
bu r i ed  and t h e i r  locat ions wi l l  be  main ta ined  by SP. 

C. lirrclassified Ob jec t s  

1. 

2. 

Unclass i f ied  objec ts  wil l  be  bur ied  in open pits.  

The ob jec t s  wi l l  be unloaded and p laced  carefu l ly  in the pit in a n  
o r d e r l y  m a n n e r  without dr iv ing  or unloading o v e r  previous deposi ts .  
Care should b e  taken to  avoid bumping or banging object8 together.  
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3.  At r equ i r ed  in t e rva l s ,  they wi l l  bc  cove red  with a mininiurn of s ix  
inches of e a r t h  by t h e  use  of a bul ldozer  or l oade r .  

' Ihe bul ldozer  o r  loader will  nol Htrike the ob jec t s  at any titnc. 
will  not be dr iven  o v e r  the ob jec t s  unti l  at leaat a six- inch cover ing  
of e a r t h  e x i s t s .  Lhrinp, t h i s  opcra t ion ,  a l l  pe r sonne l ,  such a e  
s u p e r v i s o r s ,  o b h e r v e r s ,  e t c .  except  the o p e r a t o r ,  should r e m a i n  at  
l ea s t  100 feet  f rom the  opera t ion .  

P e r m a n e n t  r e c o r d s  of al l  explos ive  -contaminated objcscts buried 
and thPrr location wi l l  be maintained by SP. 

4. It  

5 .  

D. N o  explos ive-contani ina ted  ob jec t s  wi l l  be bur i ed  with radioactively 
contnni inated objec ts  un le s s  p r i o r  approval  119 ohlained lrnrn Group H-1. 

VIII. CLEANUP 

Vehic les  and equipment which niay becoriip C I P I I ~  a trr innted with exploeives 
u ill  be c leaned  a f t e r  each  operat ion.  
c lenn  by a r e p r e s e n t a t i v e  of Zia Safety o r  LASL Safety Group  before 
any niaintenance is p e r f o r m e d  on t h e m  and be fo re  they a r e  re leased  for 
o t h e r  use u n l c s s  th i s  provis ion  is cove red  by o t h e r  LASL SCiP'e. 

Such equipriient w i l l  bP cer t i f ied 

APPROVED BY: 
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TO : Distribution 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LO5 ALAMOS. NEW MEXICO 8 7 5 4 4  
TELEPHONE 

OFFICE MEMORANDUM 

DATE May 4, 1971 

FROM : J. B. Panowski 

. SUBJECT:' ENVIRONMENTAL PROTECTION 

SYMBOL: GMX-3 

References : (1) Letter from AEC General Manager to Managers of Field Offices, dated 
November 17, 1970, subject "Radioactive Effluents from AEC Facilities" 

Memorandum from George L. Voeiz to Division Leaders and Department 
Heads, dated April 12, 1971, subject "Effluents" 

Memorandum from Harry F. Schulte to Group Leaders, dated A p r i l  12, 19 
subject "Effluents from AEC Facilities" 

(2) 

(3) 

(4) Memorandum from R. W. Drake to  GMX Grmp Leaders, dated.April 14, 1 
subject I' E ffluents and the, Environment'' 

(5) Memorandum from J. B. Panowski t o  Jesse Aragon, dated A p r i l  19, 1971, 
subject "Environment and Pollution Control" 

References 1 through 4 a re  the latest scries of memoranda pointing at 
the need for an assessment of our output of objectionable materials. 
received some number of similar memoranda and inquiries in the past and 
probably can expect continued emphasis on the problem. Jesse Aragon has 
asked me to assume some responsibility in matters related to  environmental 
problems and I have replied with a proposal, reference 5 ,  that would set up a 
Group GMX-3 "Environmental Group. I' He has agreed to the proposal. The 
scheme will  require a significant effort from each of the Section h a d e r s  and 
several  of our senior members together with an input for many people in the 
Group. It does not appear that the problem will go away and a thorough job 
m a y  eventually turn out to  be the most economical. 

We have 

.We hope to discuss the problem and launch the Environmental Group 
immediately after the scheduling meeting on May 6 ,  1971. 
W. C. Courtright, J. J. Garcia, and F. A. Hauser do not normally attend 
this meeting. 
m e  e ting. 

M. Schwarts, 

They are  asked to be available for call following the scheduling 

I suggest that recipients read the attachments carefully. Schulte's 
memorandum, reference 3, spells out in some detail what we are expected 
t o  do, and he appears to be well supported. 

JBP/kb 
Attachments: Page 2 
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Attachments: References 1- 5 

Distribution: 
Jesse Aragon 
H. E. Ballance 
J. B. Bourne 

W. C. Courtright 
C. R. DePoorter 
F. W. &Bois 
H. B. Fletcher 
J. J. Garcia 
R. S. Gauler 
F. A. Hauser 
D. D. McCormick 
A! Popolato 
M. Schwartz 
W. A. Spencer . 
P. G. Salgado 
C. R. West 
GhLX-3 Reading File w/o attach 
File 

Ce Boggs 

May 4, 1971 
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k n a g c t r  of Piold  Officar I 

RADfMCTNh EFFLUENTS FRO24 AEC FACILITIES 

A t  t h c  ?haegets' Meeting . in  Oak Ridge, John Erl{wfne pasred on t o  you 
'ny requcst t o  s ta r t  iuze4 io te ly  on a program t o  reduce r ad toac t ivc  ' 

e l f  lucnts  fran AEC f a c l l f t i e o .  Although ouch c f f l u e n t s  c u r r e n t l y  ore  
v i t h i n  AZC stcndards and FRC guide l ines ,  our po'l;Lcy oloo requires :hat 
"AEC and AEC con t inc to r  opcrations shall bc conqucted i n  such c mnnef 
zs t o  assuic that  r a d i a t i o n  exposures t o  ind iv iduolo  and ?o?ulztion 
grou?r ara l i d t e d  t o  the l o v a o t  lcvdls tochnicdlly and econoaicelly 
pzactfcal." 
i t  f a  p o s s i b l c  t o  a i g n i f i c a n t l y  lower eP9luent levalo pr imar i ly  through 
rccxaafnac ton  of operating procedurau. 1. 

. .  
i 
I 

- -- 

Recent expcrfcnca e t  one ABC insta l lat ion has ohova that 

-* I 

A s  're c u r r e n t l y  contemplate t h i s  e f f l -ucnt  r aduc t lon  program, it wi12 
involve  s e v c r a l  r e l a t e d  e f f o r t s  including: 
mo..ri:otina of e f f l u e n t s ;  2) cffccting e f f l u e n t  r educ t ions  within 
currently a v a i l a b l e  program resources ;  3) dc t c rn in ing  a d d i t i o n a l  r e i u c t i o n s  
thtt  could be made Zf a d d i t i o n a l  r c s o u ~ c e r  were"ovailab1e; and 6; dzvciop- 
ing a oycten o€ uniform r epor t ing  on e f f l u c n t s  dor a l l  AEC 6ns ta l la t ions .  

me Div i s ion  of Operat ional  Sakety . I b  developin; add i t iona l  iuidGocc OD ' 

moni tor ing  und 
requeo: that y0;r 
otepo YOPI bcro to'ba 

1) , review of adequacy of . 

/ roaorr OQ tb6 
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OFFICE MEMORANDUM 
Division Leaders and Department Heads 1 DATE: April 1 2 ,  1971. 

)r a5 George L. 

EFFLUENTS . . .  ; 

H R - S  ~ 1 4 8 9 9  .. . 

. .  

1 

TO I 

FROM I 

. .  
SUB J f - 8  

SYMBOL a 

I .  
I . -  , 

- -  ~ e _ c a u s p  of the natdonal concern over.' the nature  and 
quzntities of mater ia l s  being dischagged t9 the environ- 

more s p e c i f i c  and de ta i l ed  inforna t ion-on  t h i s  2hase of 
our a c t i v i t i e s ,  On February 17 and ml.8, a meethg was 
bcld  i n  Albuquerque of all ALO Ccnt;&ctors with the  sta5Ff 
of the  ALO Division 05 Operztional S?fety,  a t  which t i n e  
they outlined the need for b a t t e r  in?o*rnation to 'neet 
present and fu ture  AEC requirements,;, I n  order to assess 
the scope of these requirements s t  L X L  an2 t o  o 5 t n i n  the 
necessary in fomat ion ,  an Effluent Sco2e Connittee hes 
Seen orsmized;  as outl ined i n  the aktachce material .  
T h i s  material is di rec ted  t o  your Gryu? Leaeerlc r u t  you 
nay wish- t o  hanele the problem by sotre other means. 
Please transmit t h e  enclosed materia'S. t o  your Group 
Leaders o r  your reprcsentet ive.  
of your plens for obtaining tZle in fomat ion ,  and ieentify 
who w i l l  serve as contacts  w i t h  the Committee on this 
matter. 
quant i ty  to the persons concerned. 

. 
. .  ment, it is necessary f o r  t h i s  La3ozatory t o  proviee 

I 

Let: the Copnittee know 

Co?ies of the  regort-hg form can be suFp1ied i n  
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Attachment as indicated above. 
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W S  ALAMOS SCIENTlFlC UeORATORY 
VWIVLR8ITV OF CALIVORNIA . .  

LiD. A U H O . .  NKW MUICO 07144 

OFFICE MEMORANDUM 
Group Leaders D A m  April 12, 1971 

Harry F. Schulte, Chairman, Effluent Scope ‘committee 

EFFLUET!.TS FROM AEC FACIUTES R - S  U 1 4 8 9 9  
.C . . 

I .  

With the increased public concern over the environment, it is essential 

that the Laboratory be able to provide information on the effect of its oper- 

ations on the immediate and surrounding area. This is consistent with the 

hbora tory’s  long standing policy but present. conditions, including new 

AEC requirements, necessitate the compilation of more detailed data. 

Potentially harmful materials, both radioactive and non-radioactive 

contained in various waste effluents a r e  to be reported. 

that the Laboratory be able to respond to these requirements in a forth- 

right and timely manner. 

It is essential 

. 
. I  

The attached letter from the General Manager 

of the AEC inGcates the importance of this to the AEC. 

A committee has been formed to assemble the information. Members . 

a r e  froM various Health Division Groups, HAl, 3, 5, 7, 8 ,  and the Engi- 

neering DepaEtment, Eng-2. The initial job of tpe Committee is to define 

the effluent streams from Laboratory installations. In essence, we must 
. .  

be able to provide estimates of the quantities of potentially hazardous 

materials which leave the working areas  andialeo define the paths-by 

which they leave since most of these paths terminate in the environment 

somewhere. 

1 

Into each building OS the Ubor,&ory, quantities of eolventa, 
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‘ LO8 A U M O S  SCIENTIFIC LABORATORY . 

UNIVCRSI?Y OF CALl?ORNIA 
Lo8 A U M O I .  NEW MUCIC0 

TD: Group Leaders 2 DATE: April 12 ,  J971 
I 

m e t a h ,  acids, gases, chemicale and radioactive rhaterials enter and are  incor-. 

porated in various processes and products. Volatile materials evaporate and--- - 
. b  

- 
leave via ventiXation stacks. Liquids a r e  washed down various drains where -. 

they go into treatment plants, ponds, ditches, septic tanks, canyon’s, etc. 

Solids a r e  collected and reach the County sanitary. iland-fill, contaminated 

chemical dump, burning grounds or  similar places. What kinds and quantities . 

of materials a r e  leaving by each of these various routes? 

The concern at this time is with both.radioactive and non-radioactive sub- 

stances. A list is dttached indicating the h a j o r  materials of concern, and for 

the present investigation, quantities of a non-radioactive material  of less than 

You may know of’other hazardous substances which ’ one pound can be ignored. 

should be included at  your site. If so, please inckde them also. Keep your 

reply unclassified even though this may prevent y ~ l l  from giving full information. 

If classification pre,sents a problem, please let uq-know and we will discuss it 

with you. In some cases it may be possible to incerporate the classified infor- 

mation in a separate report o r  perhaps cla’ssificatjon can be avoided by giving 

detailed information only on the discharge ;stream@. 

- -. % 

. I  

- 

It is not our intention to make this survey a .serious burden but, on the 

other hand, we hope i t  will not be taken lightly. If. presents a new point of view 

. which we must all assume -- that of responsibili,ty for that which we discard. 

DO not spend too much time getting exact figures but make the best estimates 

you can. ‘Aasistance can be obtained from me-mbcrs of H-Division and the 

Engineering Department assigned to your area and from records of mate’rials 
‘ 

. p u r c h s e d  or  checked out from stock. I 

e .  .- - - 
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4 -- 
rot Group Leaders 

! 
3 DATE; April 12,  1971 

: I 

It is suggested that the Group Leader take personal responsibility for this 
. .  

investigation and Qat some person in the Group I .  b'e appointed a a  a continuing 

representative on environmental matters oimilar I :to the safety tcpresentitive. 
' . I  
I .  

I 
I 

. Attachment: Letter from AEC Gen.Mgr. * . I  

G hai rm an 
Effluent Scope Conunittee 
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*EFFLUENT STREAMS - SOUD, LXQVXD, GASEOUS. 
4 -  

1. For each building in which your Gioup c a r t i e s  out processes . ;' 
(experiments, processing, cl'eaning, etc.) l is t  .she various paths by 

which materials leave the building- ' 
each ventilation stack, sewer (sanitary, storm and process) andathe ' 

various means by which solids and other wastea leave the building. 

2. 

sampling and analysis being done? If so, which, and what are they 

I 

Give the g9neral location of 
I .  

. .I 

'I 

* I  - i 
! :: I 1 - _- 
i A r e  anr.'of these paths currently.being monitored or are periodic 

. #  

tested for? Are there treatment facilities preqently on the streams? I 
i . -  

I If so, what and where? 

3. 

..d 

b 

I 11 

I 
I What a re  the major materials which enter each building and 
f 
I how much is incorporated into a product, how much decomposes, 
I 

and how much leaves in each waste stream ( g a 4  liquid and solid)? 

Give estimates .of quantities if available. 

' 

I 

In considering this question i 

think in  terme of the las t  a i x  months quantities- 

, !  

. 

NOTE: We are concerned with wastes. The iniut  of material lese 
. .  - 

. .  
product'ie only one way to get an est&nate on the waste quantity. 

- .  
i There may be ot ie r  and better waya to get  the quantitiee we want. 

F o r m s  are  attached to facilitate the compilatioxi.. of the required 
I 

! 

! '  information. 

each building. 

stream8 where they are eaacntidly identical (a;,g. a bank of hoodo). 

One form should be ueed for each!waete stream from ' 

. .  
I A eingle form may be uoed for 4 group of waste 

b 
- 

I 

- 
i. ' 
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Solvents 

m 

I 

MATERULS OF GOf4CERN 
t 

All freons 
Chloroform 
Carbon, tetrachloride 
Methylene chloride 
Perchloroethylene 
Trichloroethylene (incl. Hi-Tri and veu-Tri) 
Methyl chloroform (incl. chlorethene and trichloroethane) , 

Carbon dieulfide 
Acetone 

Kerosene 

I 

Benzene . 'I 
----.I.-.---- - _ _  - - 

I 

! i 
i 
i 

i 

I 

! 

1 

I 

I .  

I 
I 
! 

I 
I 

i 
I 

I 

I 
I 
8 -  

1 .  
i .  

! 
I 

I 

i 

j 
I 
I 

I - 

Methanol 
Toluol . I 

Dimethyl sulfoxide (DMSO) * ' - * 

Gasoline 

Gases - A: L * ' 

Freon . 
Hy d r og en chloride 
Hydrogen fluoride 
Sulfur hexafluoride 
Carbon monoxide 
Hydrogen cyanide 
Sulfur dioxide 
Oxides of nitrogen 
Hydrogen sulfide 
Ammonia I .  

I 

m 

Metals 

Nickel 
Beryllium 
Cadmium 
Lead 
Mercury 
Brazing alloy6 - d v e r  solder '(eap. Gaay Flo) 

Metal Salts - Soluble 
C t t  
set 
Bat , 
Zn+ 
As+ 
Pbt 
N i t  
Fet . I  

I 

Ag+ 

. . H g +  

cu+  
Mn+ 

. Cd+ 

A .  . .  
0 

. *  
ii. 

I 
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I . '  . .. 

I 
I 

. .  

Acids - 
Hydro chlo r ic 
Hydrofluoric 
Nitric . 
Sulfuric 
Perchloric 

. I  - 

I 

I 
I 

Miscellaneous 

Fluoride 8 
Cyanides 
Bromine 
Sulfates 
Nitrates 
Chlorides 
Phenol 
Phosphates. 

.! 

! 
I 

. .' 
I 

." 
I 
I 
I .  Radioactive 
I 

All except sealed sources - including all quantities greater 
. .  I 

.. . than the following: 

' a emitters > 1 p Ci. 

I 
7 dL@.* . I 

I 

e I' > 0.1 mCi 
"H *' > 1 Ci 

- .  
* a  

I 

. i .  I .-- 

r' 
Explosive s 

! 

! 

I 

I 

' I  

i -. 

. I  I 

, 
I 

, I  '. , iii. 



'. * I. .. . .. 
n e .. 

Other - - Nature of Effluent Streams: Gas Liquid Solid 

(Fill out one sheet for each effluent stream) ' I 

. 

I 

! . .. - -- 
I . .'. 

i V  . : .  
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'LOS ALAMOS SCIENTIFIC LAB'ORATORY 

Survey of Effluent St r earns 

i 
i .  

Effluent Treatment: Type: 

I 
' 4  

Discharge Point: (Identify and show sketch on reverse if more than-one 
per  building) - L  

Stack . Industrial 'Sew e t  

Sanitary Sewer Storm Sewer 

T. r a s h Contain e r T yp e : 
I C .  

II I Other: 

Disposal Method Atmospheric Disperszl ;:sewaie Plant 

Waste Process Plant Chemical Dump 

Sewage Lagoon Surfa,ce of Ground 

Contaminated Burial Area ' Septic Tank 
Community Landfill ! ' Other 

1 

1 .  

1 

1_ 

.' 

Volume of Effluent: Known Fatimated 

Contaminants (see !ist) 
.c' 

' :Estimated Discharge 
. .  
. l  

I 

Monitoring Zquipment on Effluent Stream: No ' Yes 
.* 

Describe 
1 
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. 
To 'I CXX Croup Leadera 

OFFICE MEMORA,&DUM ' .  

FROM I It. W. Drake 

I 

SYMBOL,  G M  i . - .  
8 

Althobgh various precursors have been sensed over the last 
. .  . several months, i t  appears that we are about t o  be h i t  with the 

> .  

. . .  
I main wave of the environment-effluents-pollbtion concern. 

- .  ; !  
i i  
! 

I 

I 

I 

I - 
.- 

I' 

Very r ecen t ly  we have lcarncd t h a t e w e  w i l l  be v i s i t e d  next 
week by a team f ro?  ALO who wish to  be educated about our  d isscz in-  
ation of I t toxic  materials". Get t ing  pinned; down exac t ly  what those 
are has not  been a simple ratter, but  they t c r t a i n l y  include SerylXu=l, 
l ead ,  uranium, t r i t i um.  
expect t o  see s u b s t a n t i a l l y  i n t e n s i f i e d  monitoring of O ' J ~  a c t i v i t i e s  - 
espec ia l ly  some of our shots - by var ious . representa t ives  of H Division. 
Sone contac ts  d i r ec t ed  at t h o t  ob jec t ive  w i i l l  undoubtedly Scgin v c v  
soon, though you should expect the  H Division people t o  come i n i t i d i y  
with a GXX-DO "guide" o r  t o  be preceded by 'some announcement f r o 3  
(;>%DO. 
inappropriabe t o  t r y  t o  design systems f o r  qccounting for discharges 
of t ox ic  ma te r i a l s ,  but you m y  expect t o  be askcd t o  com?ile 
r e t r o s y c t i v e  monthly inven to r i e s  of spcc i f i cd  materials i n  the  

I n  a s soc ia t ion  wi th  that subjec t ,  we e n  

. 
U n t i l  we have ta lked with t h e  ALO team, it i s  probab:y 

I 

* .  

const i tuency of implosion system sho t s  i n  u n i t s  of ind iv idva l  
assemblies,  and t o  lump the  amounts of explosive and spec i f ied  t o x i c  
mate r i a l s  Involved i n  s m i l l e r  shots .  
HZ w i l l  be covered by t h a t  r epor t ing  technique. 

We expect  t h a t  a l l  dctono:cd 

I -  

Another, independent assessment is being undcrtakcn by r. . -  
Laboratory group ca l led  the Eff luent  Scope Committee, sceking t o  
i d e n t i f y  the  wastes we d ischarge  t o  the  environment and acc;s-:uihte 
soae information about them. Their  n i s s ion f l i s  discussed i n  B 
memorandum from George L. Voelz t o  Division'LenCers a d  3c?ar:cez: EcaGs 
of 12 Apri l  1971 (copy a t tached)  which forwhrded to  u s  a dctai!eC 
request  from Harry F. Schulte ,  t hc  Co.mittec Chairrun, of which 2 ca?y 
is a l s o  at tached.  
some whose q s w e r s  m)r not  even hovc been thought o u t  yet .  
d i s t r i b u t i n g  i t ' now so t h a t  you can g e t  goidg on this projcc t  w!iich 

. * w i l l  obviously requi re  a not-inconsiGcmSle.mount of effort. 
note t h a t  among the  ' I b t e r i a l s  of Concern'' nppccrs the e n : T  "L~~~osIvcs".  

w a s t e  destroyed by burning, but no l i i  which is dcLonated. 

I t  w i l l  undoubtedly provgke somc qucst ions,  ir,c:u!iris 
:e arc 

Ycu ~ < l :  

.. We propose t h a t  t h i s  include IiE wastes of n 2 i  t'on:!n, inc:ud;ng 3 2  

, *  . 



LO9 ALAMOS SCIENVFIC UeORATOKY 

LOI AUMOI. NEW ncxtco 
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UNlVCRslTV OF CALIFORNIA 

DATE: 1'4 A p r i l  1971 0 0  -2- To: GXX Croup Leaders 

. t  Enclosures: 
1. 

- .  
. .  

, Hem0 from Voelz t o  Division Leaders and Department Heads, dated 4/12/71, . . ' . .  . . .a  subj : Effluents 

f r o m  A X  Facil i t ies  .. I 
. .  Memo from Schulte to Croup Leaders,. dated: 4!?12/71# subj : Effluents . . _ _  

. .  

I 

CC: C. L. Voelz d o  enc 
. H. F. Schulte w/o enc 

F i l e  wlenc 
. . .  

. .  

.. 

.. . . ,. . 
. .  . 

I,. 
.. . .  . .  

. I  . 

.. 
I .  

I .  
I .  1 .  I . a .  . .  , .  - . 

I 

I I . .  
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SYMBOL : 
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OFFICE MEMORANDUM 

Distribution DATE May 4, 1971 

J. B. Panowski 

ENVIRONMENTAL PROTECTION 

GMX-3 

Letter from AEC Gcneral Manager to Managers of Field Offices, dated , 

November 17, 1970, subjcct "Radioactive Efflucnts from AEC Facilities'' 

Meniorandum from Gcorge L. Voelz to Division Leaders and Department 
Heads, dated April 12, 1971 , subjcct "Efflucnts" 

Memorandum from I-Iarry .I?. Sclidte to Group Leadcrs, datcd April 12, 1971, 
subject "Efflucnts from A E C  Facilities" 

Memorandum from R. IV*  Drakc to GMX Craup Leaders, dated April 14, 197. 
subject 

iMemorandum from J. B. Panowski to Jesse Aragon, dated A p r i l  19, 1971, 
s ubj e c t 'I Envi r onme nt and Pollution Cont r ol 'I 

E ffluents and the Environment" 

References 1 through 4 arc  the latest sicrics of memoranda pointing at 
the need for an assessment of our output of objectionable matcrials. 
received some number of similar memorqnda aid inquiries in the past and 
probably can expect continued emphasis on thc problem. Jesse Aragon has 
asked m e  to assume some responsibility in matters rclated to environmental 
problems and I have replied with a proposal, reference 5, that would s e t  up a 
Group GMX-3 "Environmental Group." Hc has agreed to  thc proposal. The 
scheme will require a significant effort from each of the Section Leaders and 
scveral  of our senior members together with an input for many people in the 
Group. 
may eventually turn out to be the most economical. 

W e  have 

It does not appear that the problem will go away and a thorough job 

W e  hope to discuss the prollcm and launch the Environmental Group 
immediately after thc scheduling meeting on May 6 ,  1971. M. Schwartz, 
W. C. Courtright, J. J. Garcia, and F. A. I-Iaussr do not normally attend 
this meeting. 
me  e ting . They are asked to be availablc for call following the schcduling 

I suggest that recipients read the attachments carefully. Schulte's 
memorandum, reference 3, spcus out in some detail what we are  expected 
to do, and he appears to be well supported. 

JBP/kb 
Attachments: Page 2 

J. B. Panowski 
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TO : Jesse Aragon DATE. April 19, 1971 

SUBJECT. ENVIRONMENT AND POLLUTION CONTROL 

Woody has givcn me copies of the latest series of memoranda 
pcrtaiiiing to cnvironmcntal problems and concern about our pollution 
"contributions. I '  IIe indicated that I should expect to takc somc responsibility 
in mattcrs pcrtaining to  these problcms. It seems tliat wc can expect 
continuiiig emphasis on this sort of thing which in Drake's words "will 
obviously rcquirc a not-inconsiderable amount of effort. I' 

I believe that the most effcctivc way to  approach tkcse problems 
would be by mcaiis of a group consisting of ccrtclin of our section leaders 
and scnior members of Group Ghm-3. 
the following objectives: 

This group could have, among others, 

1. 

2. 

3. 

4. 

5. 

To define and assess our dischargc of objectionable materials 
to the environment. 

To consider mcms of reducing our objectionable "effluent" and 
initiating the necessary improvcmcnts. 

To providc liaison within and outside of tlic Laboratory with 
similarly oricntcd groups. 

To make known the significant cfforts that GMX-3 has already 
in effcct to reduce "downstream efflucnt" (sumps, settling ponds, 
burning of HE wastes, detailed effluent analysis studies, etc. ).- 

To giith6r and document information on itcms 1 through 4 in an 
environmental manual that would provide organized and detailed 
information as requircd. 

It1 attaining the first  objective listed above we would obviously require an 
H. F. Schulte's input that would require considerable work from each section. 

memorandum lists sevcral gcneral categories of "Matcrials of Concern, ' I  In 
considering who should be our lead men in assessment of our output of these 
materials, as*weh as who should be our lead men for the other objectives, I 
would suggest the following as members of our "environmental group" with 
responsibilities as indicatcd. 

- 
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Jesse  Aragon 

Member 

J. Aragon 
C. R. Wcst 

R. S. Gauler 

A. Popolato 

J. B. Panowski 

F. W. DuBois 

11, B, Flctchcr 

H. E. Bdlance 

M. Schwartz 

W. A. Spencer 

D. D. McCormick ) 

P. G. Sdgado 

C. Boggs 1 

F. A. Hauser 1 
J. J. Garcia 1 

W. C. Courtright 

- 2 -  

I 

April 19, 1971 

Rc s pons i bili ty 

General 

Li ai s on 

Liaison and Dctonnted Explosives . 

Undctonatcd Explosives and Coordination 

Solvents and Gases 

Radioactive Mate rials 

Effluent Reduction 

Metal Salts, Acide, and "Misccllancous List" 

Metals 

Data Collection 

Environmental A4anual Documentation 

Incoming Material Records 

H- Division Representative 

To begin our data collection we could distribute an appropriate number 
of Schulto's forms to each section leader after a n  explanatory meeting. 
Section personnel would complcte the forms directing questions to lead people 
in the various a reas  of responsibility as neceesary. The forms could IC 
rcturned to my office by some designated deacllinc. I would hope by that time 
to have an appropriate data reporting scheme workcd out with Doggs and 
McCormick. After the data a re  run out on II3M sheets, copies would be sent 
to our lead people for rcvicw, investigation, correction, and reporting in  a 
form suitablc for inclusion in  our 'environmental manual. Organization and 
editing of the manual would be the responsibility of P. G. Salgaclo. I would 
expect to work with Pete on the manual. 
introduction spelling out our concern for the general problem. 
scction might relate to objective 4, and to what we havc beon doing for years 
to reduce effluent. 

I picture the manual with an appropriate 
The first 

This section might be written by Popolato and Ballance. 
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Jesse  Aragon - 3 -  . April 19, 1971 

The second section could consist of our asscssment of our output of 
"materials of conccrn'l with appropriate subdivisiuns: explosives, solvents, 
radioactive materials, etc. 
activities and reports, and (2) activities directed toward reduction of 
effluents . 

Subsequent sections could consist of (1) liaison 

- 

I would like t o  discuss this with you and Woody at your convoniencc. 

J. B. Panowski (9- 
JDP/kb 

cc:  C. R. West 
File 
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GROUP GMX-3 ENVIRONMENT PROTECTION GROUP 

I : 

I 

L Nced for an Environmcntal Group 

A. Succcssivc scr ics  of inquiries requiring 

1. Iclcntificntion and assessment of pollutants 

2. Information on current control activities 

3. Liformation on plans and methods to reduce effluents 

4. Liaison 

5. Documcntation 

II. Mcmbcrsliip of the Group 

A. Mcmbcrs choscn for cxpertisc eitlicr in clcsignatcd materials 

of coiiccrn or  in the activities rcquircd to mcct thc livtcd 

ob j c c tive s . 
Docs mcmbcrship in  t lx  Group and tlic additional work load 

cause unusual hardship for m y  of the members? 

,Should other pcoplc be addcd to tkc Group? 

D. 

L:. De Poorter, E g g s ,  

m D . 
D, Should we cstablish a resources managcnient account dcsignation? 

IIL Proposed Schcdulc of Activities . 

A, Effluent asscssment 

1. Hauser providcs ;1 listing of "matcrials of concern" ordcred 

from stock and from outside sources. Listing designates 

building to which material  is issued. 5-19-71 
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. IIL A. 

2. Section Leadcrs complete forms for each of their processing 

. buildings and a listing of their buildings from which effluent 

is negligible. 

materials not included in Hauser's list. 

(1) do not l is t  cxplosives 

Forms should cover spccial ordcrs and/or 

Special exceptions 

(2) do not l is t  solvcnts except for buildings in your section 

that' a r e  substantial users  such as Buildings TA- 16-340 

and TA-16-260. 

from Nauscr's listing. 

We will pick up normal solvent usage 

Othcr "maicrisls of conccrn" 

should be covered on your building forms in instances 

wlrcre quailtitics cxcccd one pound. 

f o r m s  should bc turned in  to  thc Chemical Opcrations 

Duilding survey 

. Section officc. 5-27-71 

B. Data collation 

1. Doggs and McCormick will  compile, collate and issue a 

listing of materials of concern by material  category. 6- 11-71 

2. Spccidists in the various material categories will 

review, investigate, and correct  the usage listings as 

neccssary and then writc up the information in  a form 

suitable for use in  the environmental manual. These 

reports should then go to P. G. Salgado. 6-25-71 

C. Popolato and Ballance will write up the section pertaining to 

current GMX-3 efforts directed taward reducing downstream 

effluent. (1- 17-71 
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In, 
D. Eallmcc will writc up the section pertaining to future cffmts 

for reducing downstream effluent. 7-  1-71 

E. Documentation 

Salgado and De Poorter will  edit, organize, and rough-out 
Rough 

the manual for approval of the Group. 7 -  16-71 

After approval, the manual Will be issued. Approval 

---- 
Periodic updating of the manual will be clone by Salgaclo, 

Panowski, De Poorter, and the contributors of update 

material. 

. 
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OFFICE 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW lOluIlC0 87544 
TELEPHONE: 

MEMORANDUM 
TO : H. F. Schulte, Effluent Scope Com. Chairman DATE: June 2, 1971 
Thru  : R. W. Drake, 

FROM : C.  E. Morris 
R. G. McQueen 1 

SUBJECT: EFFLUENTS FROM GMX-6 (TA-39) 

At  TA-39 processes a re  carried out at buildings 2, 4 and 
69 which involve some form of environmental pollution. Drawings 
of each building a re  enclosed showing the effluent paths. 
discussion concerning the effluents of each building is given in 
addition to  the requested forms detailing individual effluent streams. 
An estimate of the toxic materials expended during the  last six months 
is given. This estimate is based on the toxic material check-out 
f rom stock over an 18-month period ending December 30, 1970, 
and estimates when stock listings were not available. 

A general 

Building 39-2. 

This main office-laboratory building h a s  a common sanitary 
sewer system which empties into a septic tank-gravel drain field 
treatment system. Essentially no toxic materials a r e  disposed of 
in this sewer system. The unfiltered hoods located in rooms 8 and 
2 are used principally to vent into the atmosphere the volatile 
products (mainly freon) of spray paints dispensed from cans. The 
unfiltered hood in room 29 vents into the atmosphere Cd, Zn, and 
HC1 derived from soldering and welding operations. 

Building 3 9 -4. 

This building is used for the fabrication of HE systems. 
The two drains empty into a gravel drain field. No toxic material 
is dispersed in these drains. The exhaust fan vents the fumes from 
Eastman 910 adhesive (Methyl-2-cyanoacrylate) used to  bond 
explosives. The principal waste is scrap HE which is disposed of 
at GMX-3 by burning. 

Building 39-69. 

This is the ARLG gun building. The two vents a r e  used to 
vent into the atmosphere hydrogen and by-products of detonated HE 
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and reacted gun powder. The two drains empty on the surface of t h e  
ground. No toxic material  is disposed of via these drains. 

The toxic material  disposed of over the six month period 
ending April 30, 1971,  is given below. This is an estimate based 
on the toxic material  checked out of stock over an 18-month period 
ending December 30, 1970,  and estimates when stock listings were 
not available. 

It em Material Amount (lbs. 

1 Mercury 173 

267 
7 

3 Freon 1 2  , 

4 Hydrochloric acid 

2 Sulfur hexaflu o r  ide . 33 

5 Nitric acid 2 
6 Sulfuric acid 3 
7 Methanol 2 

9 Acetone 121 
10 Freon in spray paint ' 95 
11 2 inc 3 
12 Cadmium 3 
1 3  Methyl - 2 -cyanoacrylate 8 
14 Ammonia 20 

onto the local terrain near the firing sites via shots fired at GMX-6. 
Items 4, 5 and 6 w e r e  disposed of after 1 0 0  to 1 dilution on the surface 
of the ground except for  the KC1 in stainless steel soft solder flux 
which was disposed of via an exhaust vent into the atmosphere 
(effluent s t ream 2-3) .  Items 7, 8 and 9 were disposed into the 
atmosphere usually by a building's general ventilation system. 
Items 11, 1 2  and 13  were disposed of via exhaust hoodsi- 

8 Trichloroethylene 656 

Items 1, 2 and 3 were disposed into the atmosphere o r  

C. E. Morris 
GMX-6 Environmentalist 

CEM:ps 
Ends:  As cited 
CC: R. W. Drake, GMX-DO 

GMX-6 File 
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Survey of Efifiucni Streams .< 

Accocnting Nurnbcr( s) - . a L 

Solid Other 
- ,  - Nar;ure of Effluent Streams: Gas / Liquid ' - 

(Fill out one sheet for each effluent stream) 

- EZfluent Treatment: Type: 

Zlischarge Point: (Identify and 
pe r  building) 

Stack I Industrial Sewer . .  . .  

. I  . .  Sanitary Sewer Storm Sewer 
.. . 

Trash Container Type: 

Other: 

Disposal Method Atmospheric Dispersal r /  Sewage Plant . 
Waste Process  Plant Chemical Dump . 

' Sewage Lagoon Surface of Ground 

, Contaminated Burial Area ' Septic Tank 

. . .  Community L a d i l l  . . Other 

Volume of Effluent: Known - Estimated . 30 ,&. 
. .  . .  ~ . 

. , 2 Estimated Discharge ' 

% 
Contaminants (see list) I .  

.- . 
E--:# . . .  7rr & 

S I  . . a. 

. I .  

Monitoring Equipment on Effluent Stream: NO .: / Yes 
I 

I .  

De s c rib e 

. . .  . .  

Remarks 

. .  . 
. .  . .  * . .  . .. . 

iv. - :s . .  - .  . , . . .  
: a  .. . 

.: . . . a ... 



Area 3 9 Building 2 
. .  Acc ountlng Numb e r (s ) . 4 

Other - Solid Ncture of Effluent Streams: Gzs / Liquid - ' - .  
.(Fill out one sheet for each e€fluent stream) 

DO not wilt' 

I 

- .  Effluent Treatment: Type: 

. .  
. ..' Discharge Point: (Identify and show sketch on reverse  if 'more than one . 

? - ~ : & t a & v Z  
ndustrial Sewer 

. I  Storm. Sewer 

+? . per  building) 

. .  ~. Stack 

Sanitary Sewer . .  

Trash Container Type: 

Other: 
. I  

Disposal Method: Atmospheric Dispersal V Sewage Plant . 

Waste Process Plant Chemical Dump . ' 

. Sewage Lagoon Surface of Ground 

, Contaminated Burial Area ' Septic Tank 
I .  

Community Landfill Other 

Estimated .& 5& 
.. 

. Volume of Effluent: Known ' -  

Contaminants (see list) ' 

. .  
. .  ,a Estimated Discharge 

\ 
. a .  . .  

I .. , .  \ .  * .  k; . d l !  
. . .  

I . .  
r2-, 

I .  

MonT'ioring Equipment on Effluent Stream: No (/ Y e s  

. .  I .  Describe 
. . .  . .  

. . .. 

.Remarks 

. .  

this spec 
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I 
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1 -. 
I 
I 
I 

I 

Other Nature of Effluent Streams: GZS~ / Liquizi - ' - - 1  
Solid 

. .  Do not wi:J 
in this spzc - Tech Area 3 4  Suilding 2 Gzoup F 2 ~  f -- 

i 

Discharge Point: (Identify and show sketch on reverse if 'more than one 
p e r  building) 

' . Stack I Industrial Sewer . 
i :  

I Sanitary Sewer Storm Sewer 1 .  . . 
- 1  

i 
I 

. Trash Coiltainer 

Other: 
I 

Disposal Method: Atmospheric D i s p r s a i  1/ Sewage Plant : 
Waste Process  Plant Chemical Dump . 

. I  . Sewage Lagoon Surface of Ground , 

. Contaminated aurial Area ' Septic Tank 
9 . .  . .  

Ii 
. .  

Community Landfill 8 Other 

.Volume of Effluent: Known ' r  Estimated , 7. &.. .' 

Contaminants (see list) .. I , Estimated Discharge 
. -11 . 

7 q  

P A  I .  

I . .  . .  
. .  

. I  Monitoring Equisment on Efflueat Stream: No V Yes 

. .  

I .  Des c ribe 
. .  

. I '  !!I . . .  . .  

I1 .Remarks 

. .  * !I 
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'LbS ALkMOS SCIEhT IFIC L A S O L T O R Y  

Survey of Effluent Streams 

Group w// bG Tech Area 37/ Building z 
Accounting Number(s) / 9  
Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent stream) 

/ 1 -  

Other - Solid - -uid - 

Eifluent Treatment: Type: 

Discharge Point: (Identify and show sketch on reverse if more than one 
per  building) g+ 2- @ 
Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container TvPe: 

Other: 

Dis po s a1 Method: Atmos phe ric Dis pe r s a1 H e w a g e  Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface .of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 

Contaminants (see list), - 
w?Vna (& 

F' - 

E s  tim at ed Discharge 

2 U W 3  

Monitoring Equipment on Effluent Stream: No m e  8 

Describe 

iv . 
- 

Do not write 
in this spzc e! 



c- - 

(FLii OGL L one sheet  for each cfflilent stream) 

GiscZazgc Point: (Identify and skow sketch ca rev 
per  building) * 6 Y L  
Stack InZustria! Sewer 

Saniiary Sewer StozAm Sewer 

Trash Coatainer Type: 

Other: , 

GiapGsai MeckG2: ~ t x o s p ~ ~ e r i c  Disl;crsal t/ Sewage Plant 
Waste Process Flant Chemical Dump 

Sewage L-g oon 

I 

Surface of Ground 

. Contaminate6 Burial Azez ' Septic Tank 

Community Laadfill Other 

Voitime of Effluent: Known Estimated 5 0  

Co2tzr;r;inznts (see list) Estimated Discharge 

Monitoring Equig-xeni on  Effluent Stream: No 
. . .  

Des c ribe 

iV . 

Do not write 
this spzcc 
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Survey of Eifkest StreLms 

- 
Effluent Tr eztrnent: Type: 

Glschzqe Paint: (Identify z.nd show 
p e r  building) 

StHCk Ictustria! Sewer 

Smitary Sewer Sbi.m Sewer 

Trash Coztainer Type: 

Other: P 
/ 

pis20szl XethGd: Atmospheric Dispersal t/ Sewage Plant 

Waste Process Plant Che.mica1 Dump 

Sewage L q o o n  Su-'- &&ace of Ground 
. .  

. Contz..rrinated Buzial Area Septic Tank 

C o mlrr \;nit y Landfill Other 

Voiurne of Effluent: Known Estimated 6 0  ,& 
Cc;atz:zinants (see l ist)  Esiimat ed Discharge 

Monlcoring Equipment on Effluent Stream: No 

Describe 
. a  

DO r?ot wi-i'ie 
;I this spacc 

R ex.a r k s 

i V .  
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I 

Survey of EfSuent Streams . .  
I .  

Group &MJ CI 6 Tech Area 37 Building 

Accocntlng Number(s) 
f l  

Other - Solid NeEure of Effluent Streams: G~S / Liquid - ' - .  
' . (Fill out one sheet for each effluent stream) - 

I - Effluent Treatment: Type: 

- Discharge 2oint:' (Identify and 
. .  - per  building) 

' Stack Industrial Sewer 
. # . .  

; . ' Sanitary Sewer Storm Sewer 

'. Trash  Container Type: 

Other: . 
I 

/ 

Disposal Method: Atmospheric Dispersal ' / Sewage Plant . 

- .  .Waste  Process  Plant Chemical Dump 
, .  Surface of Ground I .  

. .  
. I  . Sewage Lagoon 

. Contaminated Buzial Area ' Septic Tank 

. Community Lanai11 . ' Other 

Voiume of Effluent: Known '. Estimated 8& 

. .  

. .  

. .  . .  . : * . .  
Estimated Discharge 

' I  . .  . .  . . -  Coataminants (see list) 
. I . .  

. .  
. . .  " .. , 

Mozlitoring Equipment on Effluent Stream: Y o  ,/Yes 
. .  Describe 

. . .  

v . . .  . .  
. .  

Remarks 

. .  . . .  



r-- 

! 
I 

, --. . . 
(1'::~ ~ r ; t  o x  skeet for  each effluent stream) 

EZlucs t  TreatAmen;: Type: - 
Gisc';L;.ge ?oink (Identify and one 

per building) . -  
Szack Industrial Sewer 

Saniiary Sewer Stor,n Sewer 

Trash Coztainer T p 3 :  

Other: 

Sis sc s zi ;V: e t h d :  kt.xosphe ric Dis? e r s a1 Sewage Plant 

Waste  P ~ G C ~ S S  Plant Chemical Dump 

Sewage L a p o n  Surface of Ground 

Cor,trr=linzted Z u r i d  Area Septic Tank - - .  
Community Landfill Other 

E s tim Zt  e d D I  s char g e 

Monitoring Equipment on Effluent Stream: No 

Describe 

R err. 2 r IC s 
i 

. .  

I .  

iv . 

i 

I 
! 

I 

I 
I 
I 

I 

i I -  



3 i e c 2 ~ ; . ~ ; e  3o i rk  (Identify H a d  
per building) 

Stack 

Sanitary Sewer St.or.m Sewer 

Trash Conkiner Type: i !  

De s crib e 
. I  

I I  Other: 

I 

I! Dis;;sszl Metko2: kthospheric Dispersal Sewage Plant 

Voiu-=: B of Efnu 

I 

ii Waste P r o c e s s  Plaat Chemical Dwmp 

l l  Sewage Lagoon Surface of Ground 

Contaminated Buzial Are& 

Community Landfill 

ent: Known Estimated 

Cosfarrrinznts (see listj Estimated Discharge . 

il Mo" AA+bcjri;crg : I -  Equipmeat on Effluent Stream: NO t/ Yes 

I 



i 
I .  
I '  
I 
I 

.- .. 

I .  . Accocnthg Nuz;ibcr(sJ . . d - ' I /  ' .  

0';her - Solid Liquid 4 - .  - . Nature of Effluent Streams: Gas 

I -(Fill out oae sheet for each effluent stream) 

I . ' Efff?uer,t.Treatrnent: Type: - 
< 

. . .  

Discharge Point: (Identify and show 

* .  Stack 

. . Sanitary Sewer # Storm Sewer 

. p e r  building) 
.. - 

. . .  . .  
* -  . .  

Trash Coatainer Type: 

Other: 
. .  

% .  

, . 

. Disposal Method: Atmospheric Dispersal Sewage Plant . 
. .  

' .  Waste Process  Plant Chemical Dump ' 
. .  . . .  , 

Sewage Lagoon Surface of Ground 

' .  : , Contaminated Burial Area ' Septic'Tank t/ ' 

Community Landfill , * ' Other 

- .Volume of Effluent Known - Est imated .  5J&'f')f& .I .' 
. .  . 

Contaminants (see list) . - %  Estimated Discharge 

I . .  , , - ~~ ~~~ . - . .  . .- 
I .  

Monitoring Equipment on Effluent Stream:" No . / - Y e s .  
I .  Describe 

. a  

. .  
.Remarks . 

. .  
I 

. .  

I .  

I .  . , 

1 . J "  

i 

. .  

. ' -  . 



I 

. .  

I 

Accountiz~g Nuaber(s )  d -n I 

Liquid * VSol id  Other - - .  - Nzture of Effluent Streams: Gzs 
. (Fill out one sheet for  each effhent stream} 

a .  - Effluent Treatment: Type: ' 

. .  
' 'Discba.rge Toint: (Identify and' sho 

I .  per  building) 
. .  Stack Industrial Sewer 

' Sanitary Sewer 'S=orm.Sewer 

Trash Container Type: 
.I 

Other: 

Dis po s a1 Method: Atmospheric DIs? e r s a1 
I 

Sewage Plant 
Chemical Dump ' .  Waste Process  Plant 

. Sewage Lagoon SurlCace of Ground 

', Contaminated aur ia l '  Area ' Septic 'Tank / 
. 

. .  
Community Landfill Other . 

. .  

Volume of Effluent: Known Estimated iy- @CY& 
. *  

.I . 
E siim at ed Dis charge 

\ . -  . .  Contaminants (see list) . .. . _.. . .  /m , .  
I 

c 

~ * .  
~ . . .  

. Monitoring Equipment on Effluent Stream: No ' / Yea 
I .  Describe 

. .  . .. . 

. . .  

Remarks 

. .  

. .  
. .  .. 

. . '  . .  iv. . ... . 
, . . I. .. . . .  
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I 

Accol;n:lng Nu;.;lber( s) - 
- Liquid / Solid Other - - Nature of Zffluent Streams: Gas 

. (Fill oEt one sheet  for each effhent stream) . 

' Y  EZluen'i Treatment: Type: 
. .  

i3riscaarge Faint:' (Icientify and 

. .  
per  building) 

Stack 

. .  ' Sanitard Sewer ' /  Storm Sewer 

Trash Container Type: 

Other: 

Dis po s a1 Method: Atmospheric Dispcr s ai Sewage Plant . 
Waste Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

/ .  

. .  
.. 

, Contaminated Burial Area ' Septic Tank , 

Community Landfill Other 

. Estimated . 0 
. Estimated Discharge 

. .  . Volume of Effluent: Known - 
a .  . .  

\ 
. .  .:. Contaminants (see l i e t )  

. 
,; . . . a  

/ . .  
. .  . .  

Monitoring Equipment on Effluezlt.Stream: No / Y e a  
I .  Describe 

. .  

. . .  

Remarks 

n this spec 

1 .  

I '  
I 
I 

l -  i 

i ! 
I 

I 

I 
I .  
I 
I 
I i .  

I 
I 
I 
i 

I 

I 
I 
i 
I 

I 

I 

i . . .  

i 
i 
I 

i 
I 
i 
I 
i 
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I 

I 

i 
I 

1 
1 
I 
I 
i 

I I 
I 
i 
I 
I 

I 
I 

i 
1 
I 
I 
I 

- 

. .  . Survey of ZfilueLt Streams 
Do not W L ? ~  

in this s p x .  
Tech Area 3 9 Building 2- 

Group GMX-6 -- 
Accoun5r.g Number (s ) a -  1s 

' Liquid '/Solid. Other - .  - N a t u r e  of Effluent Streams: Gzs 

. (Fill out o m  sheet for each effluent stream) , . .  - Effluent Treatment: Type: 

. .  

. .. . .  
Eischarge Point: (Identify and 

' per buileing) 

Industrial Sewer 

Stor,n Sewer 

' Stack 

Sanitary Sew e r 

. .  

Trash Container Type: 

. .  

Other: 

Dis po s a1 Method: Atmospheric Dis? er sal Sewage Plant . 

.Waste Process  Plant Chemical Dump ' .  

. .  Sewage Lagoon Surface of Ground 

Contaminated B u r i a l  Area I Septic 'T& 7 
. Community Lanai11 . Other 

Volume of Effluent: Known - Estimated . r )  ., 

. .  . .  . Estimated Discfiarge 
4 

. .  .. 
Contaminants ( see  list) 

P A  . .  
1 .  . .  

a . I  

. >  

f l  

Monitoring Equipment on Efflueat Stream: No . L/ Yes 
I .  Describe 

I: 

. .  . 

. . .  
. .  

.Remarks 

. .  . .  

. .  
. .  

* .  . .  . . I  . .  iv. . I 

. .  . 
. I  . 

. .  . .  . .. \ 
. .  

I .  
I 
1 



i 
i 

1 
i I 
I 
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I 

i 

I 
I 
I 

! 

1 
i 
I 
I 

-. 
I 

Group G A4 It- I: Tech Area 3 9 Building 

Accounting Nuzibcr(s) . a - 1 .  
O t h e r  hTnture of Effluent Streams: Gas Liquid - /Solid - .  - 

. ( F i l l  ol;t one sheet for  each effluent s t ream) 

- Effluent Treatment: Type: 

Zrischarge Foint: (Identify and . sh c y q h $ n  
. . per  building) 

. .  - 
Stack I Industrial Sewer 

. .  Sanitary Sewer e S:orm Sewer 

Trash Coiltainer Tne: 
. .  

- 
Other: 

I 

Disposal Method: Atmospheric DisTersal Sewage Plant . 

Waste P r o c e s s  Plant Chemical Dump . 

, Sewage Lagoon Surface of Ground 

, Contaminated Burial Area ' Septic Tank -7- 
Community Landfill * ' ' Other 

Volume of Effluent: Known Estimated 1 5 ,  
_ .  

Cor,taminants (-see list) 
rA 

. .  
'. I Estimated Discharge 

\ 
' .  . .. * . 

J ,  . .  

Monitoring Equipment on Effluent Stream: . No ' /Yes 
. u .  . .  -. 

. I  De s c rib e 
. . .  

. .  . . .  . .  
. .  

. .  . .Remarks 

. .. 

1 this spzc 
I.- 

. .  . 

. .  



I 

- &  in this spzc ~k Gzoup Tech Area 3 y  Building 3. 
Accounting Number(s) 

I-- 

# li , .  

1 

Liquid t/ Solid Other - .  N'ature of Effluent Streams: Gzs 

. i  .Remarks 

I .  

, 
. (Fill out one' sheet for each effluent stream) 

/I #I 

dl . 
Effluent Treatment: Type: 

V 

Stack Industrial Sewer 

Sanitary Sewer 4 S:OZM Sewer 

Trash Container Type: 

.. Other: . 

Disposal Method: Atmospheric D i s p r s a l  Sewage Plant . 
Waste Process  Plant Chemical Dump . 

Sewage Lagoon Surface of Ground 

, Contaminated Burial Area * ' Septic Tank 

Community Landfill Other 

' Estimated . 0 
. .  Estimated Di s charge 

. .  
Volume of Zffluent: Known 

P I  

\ 
Contaminants (see list) . .  

I .  

- .  . .  . .  
I .  

. .  

Monitoring Equip,nent on Effluent Stream: No Yes 



~ z o u p  G/tnX - C; Tech Area -37 Building 

-4ccoun:ing Number(s) . c 

Nature of Effluent StreaAms: Gzs 

-(Fill oct o x  sheet for each effluent s t r e a n )  

Oliher . Liquid - /Solid - - 
- Effluent Treatment: Type: 

. .  
 is charge foint: (Identify and s i i o w g k q o <  re e m n e ,  w . per  builqing) - 

. Stack Industrial Sewer 

I .  , .  " .  Sanitary Sewer d Storm Sewer 

Trash Container Type: 

I '  

Disposal Method: Atmospheric Dispersal Sewage Plant . 

Waste Process  Plant Chemical Dump . 

Sewage Lagoon Surface.of Ground 

, Contaminated Burial Area . ' Septic'Tank / 
. .. 

Community Landfill * Other 

Estimated /@,,&e& . .  Volume of Effluent: Known 

Cor.taminants (see list) 
.8 ' .  . . .  . 

. Estimated Discharge 

. .  
8 .  

. Monitoring Equipment on Effluent Stream: No 4 Y e s  
I .  

De s c r2b e 
. .  

. . .  
. .  

.Remarks .. 

. .  . .  .4 . .  

. .  I .  

iv.: . . . .  
. .  . .  . . .  . -  # 

-. , . .  

Do not vc:;i 
in this s 3 t c  

. .  



-- 

G i s c h r g e  Poict: (Identify znd S ~ O W  sk cch OS zsvers i mor  -a orre 
per  building) ' 67 

Ifidustrial Sewer 

Storm Sewer 

v Stack 

Sanitary Sew B r 

. Trash C ~ i i t a i ~ ~ e r  Type: # 

Other: 

Si s pc s EL: e tho& kt.?i o sghs r ic Di s p e L" s 21 Sewage Plant 

Waste Process  Plant Chemical Dump 
J 

Sewage Lagoor. Surface of Ground / 
. Contaminated Bilriai Area Septic Tank 

Commurlty Landfill . Othes 

Voiu.me of Effluent: Known Estimated 

ContzrAInants (see list) Estimated Discharge 

Mon;torLr,g Equipxent oil Effluent Stream: No Yes 

De s c rib e 

R e,-=: a r k s 

Dq i?O: w:i'ic 
in this space 
I 

i V  . 



Survey of Effluez'i Streams 
.- 

I 

I 

f 
! 
I .  

I 

C- 13LS Tech Area =3q skiding  & 7 
R c  c o cn5r .g  N uz13 e r ( s } 

N ~ i i i r a  of Xifluent Streaixs: Gas 

' Y l f  \ -  oiit o x  sheet for each effluent stream) 

- 
0-her Liquid - 4 Solid - - 

--4c- L--luec; Treat.rreat: Type: e 

Dis c k z g c  Foint: (Ilentiiy znc! SLOW 
pe;: building) 

Stack 
Sanitary Sewer Stoi,n Sewer 

Trash Contair~er Ty?c: 

Other: Pl.'trQc/HL 
\-. 

ljispcj t? MetZod: Atmospheric DisTe r s a1 &wage Plant 

Waste Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground 1/ 
. contaminated Sslrial Area Septic Tank 

C om m un; ty Lan &ill Other * . 

Voislme of Zffluent: Known Estimated a oa 
Cos:arr;inants (see list) Estimsted Discharge 

MOnitGring Equipment on Effluent Stream: NO v Yes 

Gesc ribe 

iv . 



I 

i 
I 
I 
I 
I 

i 

I 

i 
! ! 
I 

! 

I 

I 

1 
-- I 

I 

* .  
Do not VC:'. .' 
in this spzc: 

A b  \ Group MX -L Tech Area 3 4  Building "2 

. . .  

* 'I1 A c  c o cntin g N urn b e r ( s ) . 

Liquid '/Solid O'Aer I! . 
- t  

Nature of Effluent Streams: Gzs - .  
out one sheet-for each effiaent stream) I! 

I i  
I - Effluent Treatment: Type: 

Dischaige Point: (Identify and 
per  building) 9 

' .  Stack ' .  

' .  Sanitary Sewer / Storm Sewer 
, .  

I Trash Container Type: 

Volume of Effluent: Known Estimated :-  0 ' 

. .  I .  

'I 
. .  

, Estimated Discharge . . I . .  

.. \ 

C ontzm in ant 
r , .: . . .  . .  . . .  . 

Monitoring Equipment on Effluent Stream: No . Yes . If 

I1 .Remarks 

. II !I . .  . 



Accocnticg Nuaber( s) . a-1 o 
- ' LiqGid d Solid . Other Nature of Effluent Streams: Gas - - 

. (Fill out one sheet for  each ejfluent stream) 

I Effluent Treatment: Type: - .  

.. . . 

Discharge Point: (Identify and sho 

. . *  
.. . 

p e r building) 

. . . Stack I Industrial Sewer 

' Sanitary Sewer #' Storm Sewer 
. I  

. .  
. '  # 

Trash  Container Type: 

Other: 
. .  

Disposal Method: Atmospheric Dispersal Sewage Plant . 

' ' Waste Process plant Chemical Dump . 

, Sewage Lagoon Surface of Ground 

. . .  

. Contaminated Buriai Area ' Septic Tank / . .  

Community Lanai11 * ' Other 

Volume of Effluent: Known - Estimated 18. fin 
I .  I . .  I . .  . .  . .  

,' . Estimated Discharge 
\ 

.. . 3 

Coctaminznts (see list) ' 

1, 
.. . 

, ,  . .  ' .  
. . .  . . I .  

I .. 8 

. .  

Monitoring Equi2ment on Effluent Stream: No . c/ Yes  

. .  . Describe 
. .  

. . .  

.,Pernarks 



1 

i 

I 

I 

i 

I 

i 
I 
I 

I 
I 

I 

I 

! 
I 

I 
I 
I 

i .  
I 

I -. 
I 

- 

Survey of Eifluc.?t Streams ' . . 

Accocnting Nu.-nber(s) 6-7 
0l;her Nzcure of Effluent Streams: Gzs 

' (Fill otlt one sheet for each effluent stream) 

Liquid. - 'J Solid - - 
1 Elfluezt Treatment: Type: - 

. .  
Discharge Point: (Identify and 

Industrial Sewer 

. .. per  building) 

Stack 

Sanitary Sewer e Storm Sewer 

. .  . .  

Trash Container Type: 

Other: 

Dis po s a1 LM e thod: Atm o s phe r ic Di s? e r s al Sewage Plant . 

.Waste Process  Plant Chemical Dump . 

, Sewage Lagoon Surface of Ground 

, Contaminated Burial Area 1 Septic 'T& / 
Community Landfill - Other 

' Estimated ~ ~ ; ~ o  0 / . -  
.Volume of Effluent: Known 

. .  < .  . 

I , , Estimated Discharge - . -  
. Contaminants (see list) 

* .. . .  .. . I  

I .  , . , i . .  . 
I 

I .  

I 
. Monitoring Equipment on Effluent Stream: No . f'/ Y e s  I 

1 .  Describe 
. .  . . .  

. . .  

.Remarks 
. .  

. . .  

. .  . 
. .  . .  . .  iv. ' 

. .  . .  . .. . .  > 



Liquid t/ Solid Other - .  Nature of Zffluent Streams: Gzs 

*(Fill out one sheet for each effluent s t ream)  

EXuen t  Treatment: Type: / 
. .  

. .  

Discharge Point: (Xentify and 
' per  building) 

Stack 

Saniiary Sewer .# Storm Sewer 

Trash Container Type: 
I .  

. Other:. 

Community Landfill . .' Other 

Volume of Effluent: Known Estimated 5 J b 0 - 9  
. I  . .  

* I  
- .  

Contaminants (see list) ' .  I .  . Estimated Discharge I 
, .  , . .  - 

C r n R  
. .  . . . -  

... . <- 

.l-- J k p o s a l  Method: Atmospheric Dispersal ' Sewage Plant 

. W a s t e  Process Plant Chemical Dump . 

, Sewage Lagoon Surface of Ground 

' ,  Contaminated Burial  Area ' Septic Tank L.' 

Monltoring Equipment o n  Effluent Stream: No . / Yes 

. I  I .  De s crib e 

.- I 
;I . .  . . .  

I . .  . I  

Remarks 

* I  
I . .  

I . -  

. I  . - .  . . .. . .  
I 

, %  

.. I. 
. .  iv. 1 , .  

i 



I 

I 

. .  
. I  

I .  

Group & MX - 6 Tech Area 3 9 Building a 
Accocnting Number(  s) . a- 7 - 

Liquid d Solid - Other - Nature of Effluent Streams: Gas - 
.(Fill out one' sheet for each effluent stream} 

' .  
Effluent Treatment: Type: " - 

i 

. .  
Discharge Point: (Identify and 

. per  builGing) 
Stack i Industrial Sewer 

. Sanitary Sewer  W Storm Sewer 

Trash Coiltainer Type: 

Other: 
e .  

I 

Ijisposal Method: Atmospheric Dispersal Sewage Plant . 

Waste Process Plant Chemical. Dump ' 

. .  Sewage Lagoon Surface of Ground 
' Septic Tank I/ . , Contaminated Burial' Area . .  

Community Landfill ' . Other ' 

Volume of Effluent: Known . Estimated 'b d/& 

Cor;taminants (see list) 
. . . a  . .  

* .  
, . Estimated Discharge - . -  

. .  
- .  . .  

% .. 
I .  ' .  . . r  # . I  

. L .  ... * .. 
I .  

. .  
a 1  

Monitoring Equipment on Effluent Stre'am: . No . / Y e s  
I .  De s cr ib  e 

. .  

. . .  
. .  

.Remarks 



I 

I 

i 1 

i 
1 
I 

i 
I 
I 

I 
i 
I 
I I 
i I 

i 
i 

I - 

' A C C O G A ~ I I ~  Number(s) . 3 - r  
Nzture of Zffluent Streams: Gas 

. (Fill otlt one sheet for ezch effluent stream) 

Liquid - 1/ Solid - Other - 

- Ezffluent Treatment: Type: ' 

. .  
Discharge Point: (Identify and 

pe r  building) 
U 1 Stack Industrial Sewer 

Saniiar y Sew e r V' Storm Sewer 

T r a s h Coat aine r Type: 

I .  

. Other: 

Cis ,no s a1 i M  etho ci: Atm o s phe ric Di s p e r s a1 Sewage Plant 
Waste Prpcess  Plant Chemical Dump . 

s Sewage Lagoon Surface of Ground 

' Septic'Tank / ' 

. .  
. . . Contaminated Burial Area 

Community Lincifill . Other 

Voiume of Effluent: Known . a Estimated d-dab &?' 

. .  . .  . .  
,% . - 

, . . -  * . ' Estimated Discharge .. . , 4 

Contaminants (see list) ' 

. I  

. .  . ,- .. , .  - 
. . .  . .  

, * - .  . .  
.. I 

. I  

I .  . .  
Monitoring Equipment on Effluent Stream: NO . .1/ Yes 

I .  . . .Describe 

. . .  . .  
. .  

Remarks 

. .  

. .  

n this spzc - ._ 

I 
t 
i 
I 
1 .  I 
I 
I ,  I 

I 

I 

1 

i 
i 
I 
I 

I .  
I 
I 

I 
I 
t 
I 

i 
i 

. I  



! 

i 

j 
I 

I ! 
I 

I I 

I 
I 
! 

Accoun:ing Number(s) . a - L  
Other Nature of Effluent Streams: Gzs Liquid - '/Solid - ,  , - 

. .  (Fill out one sheet for each e.ff-uent s t ream) 

. -  Elcfhent Treatment: Type: 
. .  

- Discharge Point: (Identify and show q z o n  
p e r  building) 

. .  - 
Stack Industrial Sewer . 

. .  . I .  Sanitary Sewer 6 Storin Sewer 
. .  . .  

' Trash Container Type: 
. .  Other: 

Disposal iMethod: Atmospheric Dis2ersal Sewage Plant . 

. Waste Process  Plant Chemical Dump ' .  . .  . 

Sewage Lagoon ' Surface of Ground .. 

' Septic 'Tank ' 
. .  

. ,' Contaminated Burial Area . .  
' .I 

Community .Landfill s' . Other 

.Volume of Effluent: Known . ' Estimated'. . ~ ~ Q S . Q &  
. . . . .  . . 

' I  

. . Estimated Discharge 
\ 

.. 
. - I  

Contaminants (see list) 

1. 
I .. . .  

. .  
:+ c , . . .  

. -  . .  

. Monitoring Equipment on Effluent Stream: No ' / Yes . 
. .  . .  Des cribe 

I .  
. .  

. 1  

. . .  . .  . .  .. 

. R e n a r k s  

. I  

. .  

. .  

. .  



- TO 

1 i 

i 
I 
I 
I 

1 

I 
I 
! 
I :  

-. 

I 

' !  

I 
b 

1 
I 
! 
I 

FROM : 

SUBJECT: , 

SYMBOL: : 

.- . .  
. LC ' LAMOS SCIENTIFIC LABORATORY - UNIVERSITY OF CALIFORNIA 

' .  

LOS ALAMOS. NEW MEXICO 87144 
-.- 

TELEPHONE 
3 

9 .  .. oFF!cz ~i~~EI~ZOXAXZgG>A . 

17-3 F i l e  (Burning and A i r  Pollution) 

W.  C .  Courtright . 

BU,SNED WASTZS (TAKEN FROM RECORDS DATSD 4/21/69) . 
i H-3 

DATE: m y  9, 1969 

The explosives, contminated solvents and the com3ustible waste burned' 
at  G%X-3 for :he year 1968 are l i s ted  below: 

1; D r y  €33 z--------------- lo3 burns, total:  34980 pourzds. 

2. sump waste ------------ 53 burns, totel:  31,800 pour&. 

3. ContaTinated solvezts - 17 burns, total: 1660 gellons. 

4. Trash ----------------- 53 incirierator burns and 

. 

32 bcrr.s of combustible waste on Burning P i t  367. 

WCC: in 



W. C. C o u r t r i g h t d e  DATE: October 20,. 1965 . ,,F / f <.'\ TO 

. .  

, -  -e - SUBJECT: COUBUSTIBLE MATEXALS BURNED XN '1964 . '&'. * &LJ ' 
FROM : H. E. Ballance 

SYMSOL : GlMX-3 

In response to your request,' I have tabulated below the zmount of 
combustible mater ia ls  which Group GMX-3 burned during the 1964 calendar 
year. 

Dry HE 0 ,' 0 ' 

NO. of SumD Units No. of s01vcn t s  
Month Poucds B u m s  No. of Burns Flashings Gals. No. Incincrator 

January 
Februa r y  
-March 
April 
M a y  
June 
July 
August 
S e pt e m  b e r 
October 
November 
December 

so00 
4900 
8100 
9300 
6700 

10,300 
11,400 

7400 
$SO0 

13,800 
5300 
6200 

100 
120 
i 10 
60 

1so 
6 0. 

0 
60 
60 
60 

60 
' 'Q 

2 
2 
2 A 
1 total 
3 O f  
1 52  
0. burns 
1 for  
1 the 
1 year. 
0 r 

I 
I '  - 

15 . 52 

2 
2 

9 3  
3 
2 .  
3 
4 
2 
4 
3 
1 
4 

3 3  j 

5 
5 
7 
5 
6 
S 
5 
9 
7 .  
5 
2 

' 6  

70. * 

1 1  
11 
17 
14 
12 
13 
16 
16 
16 
23 
7 

12 

i 

~ 

870 Totals ' 9 6 , 2 0 0  168 

8 
m 

Sump .iaste %contains approximately 750 poands OP comhst ibles  per  burn. 

primarily iumber,  wooclcr. boxes, plastics, and rubber. 
We estimate &that each incineratoz burn contains the cor.ter.ts of twelve 
Gempstez Dumpsters at 3G0 poungs per Dampster.: 

In summary, w e  burned ir.: 1964, a total of 308,400 pouzds of combustible 

. Each Lasliiiig Gperatio- contains approsirnatcly 2pOO pou:12s of co-mbus:ib!es. 

v 

materials i n  338 burns. 

A. 

. H: E. Eallance 

I 



TO :f-3 Fi le  (Surnip! ac& A i r  PGllution) DATE: ~ a y  9, 1969 

FROM : W. C. Coutright 

SUB J ECT: 

SYMSOL : E- 3 

B U S ?  WASTE3 ( T m X  FRO>! XECORDS DATXD 4/21/69) 

1. 

2. 

3. 

4. 

b ~ z s ,  total:. 3I,96O pomds. 

burns, tow1 : 

burns, t o t a l  : 

incine-rator burns and 
bLzs  of combustible waste on Burning Pit 367 

31,800 ??OUECS. . 

1650 gallons . 

WCC: in 



Dry I-IE @ 
No. of Sump Units No. of - Solvcn t s  

Mozth Poucds Scrns No. of Burns Flashhgs Gds.  Eo. hcincrzior.  

Jsnuzzy 
February 
-March 
April 
M a y  
2Cr.C 
3::ly 
:'*. ugu s : 
S e pt CY.-. 1 e r 
Oetobcz 
Novcmbcr 
3cccmbcr 

' Totals 9 5 . 2 0 0  

11 
11 
17 
14 
12 
13 
!& 

16 
2 2  

7 
12 

168 

.. 
1 3 

5 2 
5 2 
7 . I 3  

6 2 : 
3 

3 - 
3 2 
7 
5 3 

6 4 

5 3 .  
n 
0 

f '  

? 1 
L 

100 2 
120 2 
i10 2 
60 1 
IS0 5 
60 1 
0 3  
6G 1 

60 
? . A  3. 

0 0  
1 

70 3 3  1 S?O i 5  52 

I 

. H. E. Eallsnce . .  



OFFICE MEMORANDUM 

T O  Harry Schulte,  H-5 

V I A  : Rm L. Spaulding f i  ,fJ 
FRGM R. Hm Dinegar 

~ ' J B J E L T  

SYMBOL GMX-7 

EFFLUENT MATERIAL REPORT - JULY-SEPTEMBER, 1971 

: . A T E  October 13, 1971 

Enclosed is t he  Eff luent  Material Report for Group GMX-7 covering 

t h e  t h i r d  q u a r t e r  of calendar y e a r  1971. 

made roughly as pe r  your April  1971 memorandum. 

The l i s t i n g  of items is 

RHD : bbs 
Enclosure as c i t e d  

4 Distribut ion:  
Harry Schulte. H-5 
R. W-. Drake, GMX-DO 
R. t i .  Dinegar, GMX-7 



. -  
a 

4 

8 

- 2 -  

I 

i I 

i 
I I 

1 
i 

- 1 .  
! 

Material 

111. Metals 

Pb 

Sn 

In 

I V .  Metal S a l t s  - Soluble 

Photographic Chemicals 
.1 Developer 

.1.1 p-methylaminophenol 
MapSOg 

Hydroquinone 

A l k a l i  
KBr 

. 2  Shortstop 

.2.1 Acetic ac id  

. 3  Fix 

.3.1 NazSqOj 

NH4Cl 
Na2 SO3 
Acetic ac id  
Bmic c r y s t a l s  
Potassium alum 

- .  

. Estimated 
Amount Where 
(id Dispersed H o w  Dispersed 

2.5 TA-40-4, - 5 ,  -12;  Vapor plus f ine  

2 . 0  II II 

1.0 11 

TA- 2 2- 34 particulate matter 

II 

TA-40-4, - 5 ,  -12 Aqueous solution, 
drain to  environmen 

2.8 x l o 2  11 II 

5 .6  x 103 II II 

2.8 x l o 2  11 I 1  

2.2 x 103 11 11 

55 

1 . 6  x 103 I1 11 

4.0 x 10' 
4.9 x 103 
1.6 x 1 0 3  

1.4 x 1 0 3  . . 

1 .6  x 103 
8 .3  x l o 2  

11 

I1 

11 

11 

11 

11 

1 
1 

35 

1 

1 -  
1 

TA-22-52 
II 

I 1  

I 1  

II 

I 1  

11 , 

11 

11 

( 1  

II 

11 

I 1  

I1 



I - 3 -  

Estimated 
,Amount Where 

( 8 )  Dispersed How Dispersed 
. I  

Material 

V .  

V I .  

v1r. 

' 90  TA- 22- 52 Aqueous solut ion,  
d r a i n  to environment 

I 1  

11 I 1  10 
! 
i 1  I1 

11 11 5 

Explosives 

PETN 52 5 TA-40-5, -9, -12; 
TA-22-34 

TA- 22 - 3 4 

TA-40-4, -5,  -9, 
-12 

11 

Gaseous detonation 

Explosives sump 

Gaseous detonation 

products 

products 
11  

PETN 
9404 PBX 

, 50 

' 1185 

9407 PBX 225 

Benzotr ifuroxan 1 

Diazodinitrophenol i 1  

Ba(N03)2tP+C-Mix ' 10 
Black powder (KNO3+(+S) ' ,25 

TA- 2 2 - 3 4 
II II 

11 

Miscellaneous 

Teflon ' 445 TA-40-9 
I 

Vapor plus f i ne  
par t icu la te  matter 

11 
Kel-F 

. Lucite. 

: 400 
a 40 

I I  

II 11 

Paper, c l o t h ,  wood, j 1600 CU ft TA-40 
p l a s t i c s  (burning t rench)  

I 

I 
I 

IIOTE: It is our, understanding t h a t  l i qu ids  i n  waste ba r re l s  
eventualiy f i n d  t h e i r  way t o  t h e  l o c a l  environment by 
dumping and/or evaporation. 

I 

I 
I '  
I 



I 

TO 

FROM 

SU B.1 ECT 

SYMBOL 

LOS AI-AMOS SCIENTIFIC L A B O R A T O R Y  
UNIL ‘E9SIT~  OF C A L ’ F 0 9 N 1 4  

TELEPHONE . .Cb A I  4MOS V C W  MEXICI) 8 7 5 4 d  

OFFICE MEMORANDUM 

R .  W .  Drake 

R .  L.  Spaulding 

GMX-7 REPRESENTATIVE ON ENVIRONMENTAL MATTERS 

GMX-7 

DATE April  23, 1971 

The GMX-7 Continuing Representative on Environmental Matte& 

is Robert H .  Dinegar. 

I?/+’”. 
R .  L.  Sp uldinq 

R E : &  

Distribution:  

R .  W .  Drake, GMX-DO 
Harry F. Schulte ,  H - 5  
A .  D. Van Vessem, GMX-7 
J. C .  Anderson, GMX-7 
W .  H .  Meyen, GMX-7 

J. L. Tucker, GMX-7 
J .  Wackerle , GMX-7 
R. H .  Dinegar, GMX-7 

G. L. Schott ,  GMX-7 
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I 

I 

I 
I 
i 
i 

i 
I 

i 
I 

i 

I 
I 

i 
I 
! 
! 

! 
i 

I 

I 
1 

.. 
x .  .. 

I. 

11. 

I11 . 

IV. 

, 

Estimated 
Amount 

Mat e r i  a1 (g) 

Acetone 1 x 1 0 5  

Solvents 

EFFLENT MATERIAL SUMMARY 

Toluene 5 x 1 0 3  
Xylene 4 x 102 

II 3 x i o 4  

Freon TF 4 x i o 4  
Freon TMC 1.5 x 105 
Kerosene 1 x 105 

II 3.5 x 1 0 5  

Methylchloroform 1 x l o 3  
Dichloromqthane 2 x l o 4  

Methylene Chloride 3 x l o 2  
Trichloroethylene 6 x l o 5  
Met h an0 1 8 x l o 2  

Freon TC 2.5 X l o 5  

Si l i cone  Aerosol 5 x l o 3  

2.5 x 10' 
5 

1 2  . 

Metals . 
S i l v e r  Solder 
- 

' (Ag/Cd) 1 .x 102 

Netal Salts-Soluble 

Photographic 
C hemi cals 

1. Developer 1 x i o 5  

2. Short  Stop 3 x i o 4 -  
3. Fix 5 x i o 4  
c u m  < 1  
FeCl3 30-35 
NiS04 1.1 
N i C l p  < 1  

cuso4 
AuCN e 1  

< 1  
< 1  NapZnOp 

JULY -SEP TE W E  R 1 9  71 

GROUP GMX-7 

Where Dispersed 

TA-22-1, -34; TA-6 

TA-6 
I 1  

TA-22-4, -5 
TA-22-1, -4, -5 

I I  

TA - 2 2- 5 2 
TA-22-4, -5 

TA-22-1, -4, -5 
II 

II 

II 

TA-22-5, -52 
TA-40 burn p i t  

TA- 2 2 - 4 

II 

TA-6 
II 

' TA-22-52 

TA-40-5, -12 

I1 

II 

TA-22- 52 
II  

I1 

I1 

II 

II 

I I  

How Dispersed 

Explosives sump, waste ba r re l ,  
evaporation from ground 

Evaporation from ground 

Waste b a r r e l  
Vapor 
Waste b a r r e l  
Drain to  environment ' 
Vapor 
Waste b arm 1 
Vapor p lus  w a s t e  ba r r e l  

II 

II 

II 

Waste b a r r e l  
Conbustion products (gaseous 1 
Fine p a r t i c u l a t e  aerosol 

Gas 
II 

II 

Vapor and f i n e  pa r t i cu la t e  matter 

Aqueous so lu t ion ,  down dra in  
to  environment 

II 

11 

I1 

I I  

11 

I 1  

I1 

II 

II 



I 

I 

I 

. e- 

*? * .- 

Mat e r i a l  

V. Acids/Bases 
H C 1  

2.  

EFFLUENT MATERIAL SUMMARY 
[Continued) 

Cs t imated 
Amount 

Where Dispersed How Dispersed 
.- - . (g) 

55-60 

< 1  
30-35 
e 1  
65 

VI Explosives 

PETN 

9407 PBX 
9404 PBX 
9007 PBX 
Comp. B 
T e t r y l  
N i t rome t h ane 

V I 1  Miscellaneous 

Teflon 

Paper= bas e 

P l a s t i c  
Wood 

phenol ic  

7 x 1 0 3  

4 x 102 

5 x 102 
3.4 x i o 4  

4.5 x 105 

5 x 102 

10 

50 

45 
2.'5 x 103 
9 x 103 

TA-22-52 Aqueous so lu t ion ,  down drain 
t o  environment 

II II 

II II 

t I  II 

11 . I I  

TA-40-5, -9, -12, 
and scrap  p i t  

I? 

It  

I1 

I1 

I 1  

II 

TA-4 0 - 9 
II 

TA-40 scrap p i t  
II 

Gaseous detonation products 

I1 

II 

It 

I1 

II 

It  

Vapor p lus  f i n e  par t icu la te  matter 
(decompositipn products) 

II 

II 

II 

NOTE: I t  is  our  understanding t h a t  l i qu ids  i n  waste b a r r e l s  eventually f ind .  
t h e i r  way t o  the  l o c a l  environment by dumping and/or evaporation. 



OFFICE MEMORANDUM 

TO Harry Schulte ,  H-5 : J a w  January 17, 1972 

V I A  

FROM R. H. Dinegar 

SUB.JECT EFFLUENT MATERIAL REPORT - OCTOBER THROUGH DECEMBER, 1971 

SYMBOL GHX-7 

: R. L. Speulding rfl,f'J 

Enclosed is the  Effluent Material Report for Group GMX-7 covering 

t h e  period October through December, 1971. 

RHD:ml  

Enclosure as c i t e d  

Distribution:  

H .  F. Schulte ,  H-5 
R .  W. Drake, GMX-DO 
R. H. Dinegar, GMX-7 . 



Material  

I. Solvents 

Acetone 

Methanol 

Ethanol 

' Toluene 

Trichloroethylene 
Methylene Chloride 

Methyl Chloroform 

Ch lorof o m  
Freon TE 

Kernsene 
Kerosene 

11. Gases - 

111. Metals 

Pb 

Sn 
In  
Silver solder  (Ag/Cd 

EFFLUENT MATERIAL SUMMARY 

October - December 1971 
Group GHX-7 

Estimated 
Amount 

(g 1 

4.5 x 104 

1.5 x 103 
1.2 x 103 
2.5 x i o4  
6 . 1  x 105 
0.7 x 103 

2.7 x 103 

1.5 x i o 4  
3.2 x 105 

3.4 x 10s 
3.1 x i o 4  

4.54 x 104 

3 x 103 

5 

55 

1 

1 
0.5 
50 

Where 
Dispersed 

TA-22-1, -5 ,  
-34; TA-6 

TA-22-5 

TA-22-34 

TA-6 

TA-22-52, -5 

TA-22-52 

TA-6 

TA-22-5 

TA-2 2 -4 

TA-40-15 

T A- 2 2 - 5 2 

TA-22-4 

TA-22-4 

TA-6 

TA-6 

TA-40-5, -9, 
-12 

II 

I 1  

T A-2 2 - 5 2 

How Dispersed 

Sump ; dra in  t o  environment ; 
waste barrel; roan and 
ground evaporation 

Waste barrel 

srwp 
Roan and ground evaporation 

Waste barrel 
Waste ba r re l  

Room and ground evaporation 

Waste barrel 
Waa t e b a r r e l  and evaporation 
Gaseous canbustion products 

Waste b a r r e l  

Gas 
Liquid t o  drain 

Gas 

Gas 

Vapor p lus  f i n e  par t icu la te  
matter 

I1 

I1 

II 



1 .  

I '  

- 2 -  

Material 

I V .  Metal Salts - Soluble 
Photographic Chemicals 

-1 
e l e l  

a 2  

.2.1 

- 3  
.3.1 

CuCn 
AgCn 

AuCn 

feCl3 
cr93 

N i S O 4  

NiCl2 
A U C ~ H S O ~  

cuso4 

Deve lopcr  

p-methylaminophenol 

Na2S01, 
Hydroquinone 

A l k a l i  

KBr 
Short s top  

Acetic ac id  

Fix 
NaZS203 
N H & l  

Na2S03 

Acetic acid 
Boric c r y s t a l s  
Potassium alum 

Est h a t e d  
Amount 

( 8  1 

3.7 x 102 

7.4 x l o 3  

2.9 x 103 . 

3.6 x 10* 

73 

1.2 x 103 

2.5 x 10' 
3.2 x 103 . 
1.1 x 103 

3.2 x 103 
5.4 x 102 
1.1 x 103 

1 
< 1  

1 
'1 
30 

. 1  
1 
1 

e 1  

Where 
Dispersed 

TA-40-5, -12 

11 

I 1  

I 1  

11 

11 

11 

II 

TA-22-52 
II 

I1 

I1 

II 

II 

How Df spersed 

Aqueous solut i on 
down dra in  

I1 

I1 

II 

11 

II 

II 

11 

II 

II 

I)' 

I# 

II 

11 

11 

I1 

II 

II 



0 @ 
CIIJR Cooling Tower Secondary Coolant Effluent 

Week of PJm. 27 L , 1972, 
Daily Samples (P4) . I  

Radioactivity Shift The  - - 
Konday 1 

! 

/-* 7' b; 

6.7 
Tue sdey 

i 
2 

- 3  . . .  

1 

2 

0 6 0 0  
Wednesday 

. .  
3 

1 Thursdajr 

AJu- Fridzy 

Water meter reading: Present 7 7 3  .$?a 

Previous y I ~ / q  rQ 
Total a l+ c: 2 a gallons released th i s  period 

Composite Sangle (€I-7) 

Radioact ivitr : Chlorides: 33 - 1  

Sulfates: 6 0 6 &/J . 
M '1>H: /. 0 

Conductivity : Silica: ,200 /ru i J 
U 

! 

Corrosion Inhibitor: + Total Solids: 14 I F 

C o p i e s  to: ,H-8 

P-2 



I 

1 0 0 
CllJR Cooling Tower SecondarJi Coolant Effluent 

Daily Samples (P-2) 

Shift Time ' - - 
Xonday 

Tue sdzy 

Wednesday . 

I 

! 

Thursday 

Fridzy 

1 

2 

3 

1 

2. 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

Rzdiozct ivity 

2 2-00 - 

6.7  

6- 7 
. .  

Water meter reading: Present 3 w 3  I t3 

Previous 3 3 8 4 6' 6 
I. 

Total 5 c  c/ gallons released this period 
I 

Composite SamFle (H-7) 
Date: - - !l5xe? cw*L 

ConBuctivity : b p  sL!".aL . .  Sil ica:  \16 -.(A u 

Rzdioact ivity : Chlorides: 

pH: Sulfates : 

T o t a l  Sol iBs :  t L 3 L  Corrosion Inhibitor: 
u .  

copies to: H-8 

P-2 



OAR Cooling Tower Secondary Coolant Effluent 

Week of 

Daily Smples (P-2) 

DQY Shi f t  Time Rgdioactivity - PX - - ,  

(6- s Monday 1 / ,  / g A p  . -- 

! 

2 

. 3  

1 

I .  

Tuesdcy 

& 6  c 

I . Wednesdey 

I 

Thursdzy 1 

Pridzy 

gClons released th is  seriod Total 

Cozmsite Sem?le (H-7) 

C o p i e s  t o :  H-S 

P-2 



I I am' Cooling Tower SecondarJ C o o l a t  ,?fF-ccn= 

Daily Samples (P-2) 

Day' 

Mondzy 

- 
1 "530 Ab- 

3 

1 Tue sdey 

2 52 OD 
* 3  

?Jednesday 1 

2 

3 

1 Thursday 

2 
I 

I .  

Friday 

-4 
I .  

1 

3 - 
Water meter reading: Present ? 3  3 P 5 - d - 7  

Totel L ci j -  L7 gzllons .released th is  period 
L I 

Composite Sample (H-7) 

( A  Chlorides: 30 - 
J 

Radioactivity: 

Conductivity: 2 3 $4 Silice: lcio - ( $  
J 

T o t d  Solids:  . Corras ion InbiSitor : 
a . -  

I 

Copies  to: H-8 

P-2 
L 



i 

1 

I 
I 

1 

I 

i 
I 

I 

I 

I 

! 

I 

I 

I '  

CNR Cooling Tower Secondary Coolant Effluent 
f a  L 

/ c  
Week of 24 e b  M 72,. - 

D a i l y  Samples (P-2) 

2 

3 
1 

c 

2 

3 --- .- 

Previous - 7 / q  7 /.3a 
Total 6 W Z b  gallons released this period 

Composite Sample (H-7) 

Date : - 
Radioactivity: Chloride s : 2 8 iL 

pH: 6-6 Sulfates : 6G L ,- 14. 

Conductivity: SI I q& . Sil ica:  1 9 q  - 1 0  

0 

U Y 

Total Solids: 139 - jy Corrosion Inhibitor: ' 

a 

C o p i e s  to: H-8 

P-2 



I 

PH - 
Daily Smples (~4) 

Dey Shift Rzdioactivity - - 
I .  
i 
! 

Konday 1 

I 

. Tuesdey 1' 

2 I .  
! 

' .  Wednesday 

Thursday 

Q 

Fridzy 

b *7 3 

Water meter reading: Present 
W 1.14 .'it! 

~ ~~~ 

Total 21 'a 0 gallons released this  period 

Conuosite Sample .(H-71 

Chlorides: +b I C  
v Rzdioact ivity : - I 

I -  

pII: Sulfates: / b G L  .-I L 
Sil ica:  2 S T  -,( Q Conductivity: --- 

Tot& Solids: - 1 - L  7 1 4  Corrosion Inhibitor: - 
C o p i e s  to: H-8 

P-2 . 
I 4  



-. . . 

& .- 

1.9 
7: 

2 

T 

€ 
, . 3 - P  . 

8 '7 * I  

! 
I 
I 

I 7: 

& 

2 c #y- 
I 

7 '9 I 7: 

. -77- € 

2 

'I: 

.. 

. I 5 
I .  



Tower Secondary' Coolant 

D r i l y  SmTles (P-2) 

Shift --.- Ridiozct ivity 

1 

- 's- 2 

3 

1 Tue s day 

2 

3 

1 I 7 e h e  s day 

2 L 

f Le 3 3 

1 Thursday 

2 

3 

1 Fridzy 

2 

5 Z 3 U  3 
a CId' -' WZter meter reading: Present 3 /  3 , . 

Total  gallons releesed t h i s  beriod 

Cornnosite Sm?le (H-7) 

Cos ies  to: H-5 

P-z 
. .  



I 

Tover Secondary 

xonday 

Tuc sdzy 

We&*e sdey 

Thur s dq- 

Fridzy 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

E f f l  at 

'I;Tater meter reading: Present W 2/:3 q q 4  0 
Previous H O -  - 

.+ 

I j  . :f 

C o p i c s  to: H-8 

P- 2 



~ ~~ 

Toier Secondzry Coolant a,% C O O L .  

Week 

(?-2) Daily Smgles  

Shift --. - 
1 

2 

3 

1 

2 

3 

1 

2 

3 -  

1 

2 

3 

1 

Tue sdzy 

Vebesday 
i .  

. .  

Ziursday 

Fridzy 

2 

3 

Water meter reading: Present -30 5 1 0 

Previous 7a!Y? 3 i c  
Total  i 7  $ 2 'J / I  gallqns released this period 

I '  I 
Corn?osite S m p l e  (H-7) 

Date : --- 
I 

! '  

-.e - Corrosion i nh ib i to r :  
. .  

b 

C o p i e s  to: H-8 

P-2 



2 

3 

Tuesday 1 

2 

6,-7 . : 

Total gallons released this period 

. * 2 3 -.J.-.< . .  
3 

Radioactivity: - Chlor id; s : 

Totzl Solids; -. 15 2 % ..e:./ Corrosion Inhibitor : 
. .  ‘J 

C o p i e s  to: H-8 . .  

P-2 .. 



. m coo @g Tower SecondaFy Coolant Eff 

, Daily Samples (P-2) 

m Radioactivity - Tine 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

I I .  

n t( 

-. 

. *  

-. 

! 

I 

Water meter reading: Besent  2-72 ~ K y f l  
Previous z(Y7 7.59 0 . 

Total gdloza releesed th is  period 

Composite Sample (H-71 
I 

I d  Chlorides: - Radioactivity: - 
Sulf ate8 : G L  G n u e , / Q  pH: G I  G ! 

C o p i e s  to: H-8 . 

P-2' 



I 
I .  

0 ,  a7R Coo@!! Tower Secondary Coolant E f d n t  

Daily Samples (P-2) 
. .  

Tuesday 

Wehe sday 

c 

Thursday 

Friday 

shift 

.1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

- 

. )St<' 

fl &\-Q 3 

22 T #  

3 O.C?'o 

pH 

\rater meter reading: Present 2-L 79.5 447 

I Total y s 7 4  0 gallons releasad this period . 

. Composite Sample (H-7) - Date : . 4 /jL T h e  : 

Chloride8 : Radioactivity: - d 

pH: 

I /  - - 
. Sulfates: ss7 b-5 / x  I 

c . 1 6  

u/ Conductivity: 4Li w. /& Sil ica:  ' ni '  pwfo  I 

& ,t G l J I 0  
Total Solids: :' / I f 0 -<  /&' 

t 
u /  

C o p i e s  to: H-8 

P-2 . 



, D a i l y  Samples (P-2) 
. .  

Radioactivity shift. Time - . Day - ~- 

Monday 

3 

Tuesday 

2 
. .  . . .  , . .  

O f 3 6  & 3 

I 
I 
I -  ' 3  

1 Thursdryr 

3 .  0760 
. -  ..I .. - .  -. :,  / 

Water meter reading: Present n 7 4 n  . .  
. Previous 2 -<OH 9 7 t8 I 

I .  

I .  

Date : Tide : 

Radioactivity: 1 
Chlorides : 28-/& 

PH:. G , s "  Sulfates : 55-a-9. 
U '  

Conductivity: 41 f& Silica: -' I 4' i A:@ 1.Q. 
il f U  . o  Ct? b Total Solids: / /  7F m . a ( - Q .  c b Z T O m & & W '  ' #/* Z e A ( 2  

U 

. .  
Copies t o :  H-8 

P-2 



I 

Tower Secondary Coolant 

Week of 

Daily Samples (P-2) 

siirt Radioactivity. PH - Day 

Monday 

- 

1 

2 

Jar-- ‘ Tuesday 1 

2 

3 

WeZnesday 1 

,2  

3 -- r .  

Thursday 
I 

1 

Friday 

2 

. 3  
Water meter reading: Present 2. ,y 4 y 5 2  

. .  

-- Date : 
Chlorides : -I 

U/’  
Sulfates: . G z r  C y I i  

. :s 

- .  
Radioactivity: - 
pH: 6. r 
Conductivity: ‘ /J p a  I - s  / c - F ~  

T o t a l  Solids: 

Copies to: H-8 

P-2 



i 
I I 

1 .  I 

I 
I 
! 

i 
I 

j 
I 

i 
i 

i 

I 

I 
I 
I 
I 
i 

I 

I 

I 

I 
I 

! 

! 
I 

1 

b 

I 
I 

_. 

! 

Week of 

Tower SecondaFy Coolant E f f l  

- Shift Time ' Radioactivity ' pH - DlY 

Monday 1 

2 

3 .  

1 

2 .  

3 

1 

2' 

3 .  

.1 

. 2  

3 

1 

2 

3 .  

. .  . .  . 
k* 3 

c . .  
Tuesday 

. . I  . . 

- .  

Thursday 

Friday . 

. 6.0 

. . .  

1 .Total / ! /n 17 8 0 
1 

gallona releas.ed this  period 

Composite Sample (H-7) 

Time: 

Chlorides: 

Date : 

. Radioactivity: 

pH: 4a.g 
Conductivity : 45-9aA 

U b I  . .  
Total Solids: 1 a if!! dY.!,C 

I 

Copies  to: H-8 

P-2 



i 
! 

I 

I 
I 

i 
I 

! 

I 

I 

i 
I 

I 
! 

i 
I 

i 
! 
I 

I I 
! 
I 
I 

I 
I 
I 
I 
I 

I 

I 
I 
I 

I 

I _. 
I 

. * .  

. .  
I 

0 CXJR Cooling Tower Secondary Coolant 

. D a i l y  Samples. (P-2) 

c 

. . .  Tuesday 

*. . 

. .  . .  Wednesday 

. . .  
I' 

0 . .  

. .  
S h i f t  Time - ' ' Radioactivity pH - 

Water meter reading: Present 22 9 ~ 6  66 
Previous 44949 



. I 

Tower Secondary Coolant Effl I .  

. * .. 

. .  

. .  . *  

. .  
t 

. . .  
.. .. 

. .  c 

I -  

j . -.. 
. . : 
! 

. .  1 
I .  
i .. 
I : 
I -  
I - . .  

. .  

I . .  . .  . .  

, .  . . .  
I . . . .  

i' . 
I .  - 
! .  

, 
d . 3: 

. .: 
Friday . . .  1 . 

2 

3 
Water meter reading: Present 22- r* U 

6-02 *. 
. . . . .  

* . %  . .  



c 

. 

e .  

. . .  

. .  

.. 

. .  
. *  0 

CklR Cooling Tower Secondary Cool&& 

r; 

Wednesday 
. .  
. .  

. . .  

c 

Friday : .  . . .  
. . .  . . .  . .  : .  -.. 2 

3 
. . .  * * . , '  :- . :: . :  

' &, < .... 
1 . . .  Q & / s s . .  , .  , . .  

. . . .  
Water meter reading: Present St2 i 3zd . . .  

. .  Previous 2 ou B 7 0%-3 
I 

Total 7 7 L u  gallons releaeed t h i s  period ' 

composite sample (H-7) ' .  



. .  . ' _ .  

I 

. 
. .  

* .  

. .  

. . .  

. .  . -  

. . .  

. . .  
..I . 

: . 'r. . 

. .  

. -  

c 

. I  . 
. . :. 

. .  I .  . . .  

..- : . .  

! 

mevioue 
. I  

.gallons released this period' . . .  . . .  
... . . /  Composite Sample (H-71 

Date : r/g 44' Time : 
* .  

' a .  . . .  . I .  . .  
. . _  



. . .  * .  
. .  

OWR coo 'a . ,  Tower S @ ~ o t ~ d t k r y  . .  i,a&t Effl a6 ' *  . .  
.. u 

'Week of M&Y I' -7.7 I 
I 

a .  

. .  ... 4 .  

. . Daily. Samples. (P-2) 
. . .  .. . . :.: pH . . , 

Shift '  Time - " .  ' Radioactivity . - 

Total gallons released this period,' 

Composite Sample (€I-7) 

Date : Tim0 : 

: Radioactivity: Chlorides: 
' :. .- Sulf ate8 : 

a .  U . -  pH: c c. m. I 

Conductivity: p rlz ,,.-/e. cJ .: Si l ica:  I 3 O - d  -e 
~ o t t i ~  solids: . I z o $ iL' .... Corroeion Inhibitor: .... 

Copier tor H-8 

I " . .  . .  ' . *  a .  ; 

U . .  * .  

. .  . .  GL" 26 .+&* ,( ~ ;, ..;:i,::: .:. * . .  
* L '  . .  % . .'I. . . . .  .. . .  . . .  

. I  . .  . . . . . . . . .  . . .  ; *., .! 
... 

. . . .  ...... . . . . .  . .  : b .  I .  
. % .  :f . .  . . . .  : 8: . ,, I- , ..' ' : . - .  

. . .  . .  
.- p-a 

. . . . .  ,,<, ,.' . i . . .  0 . .  
-. ~ 



i I 
1 
I 

I 
I 
I 
I 
I 

! 

I 
I 
I 

! 

I 
i 

I 

I 
I 
I 

I 
I 
i 
I 
1 
I 

I 
I 
I 
! 

I 

8 

-I 

I 

.. 
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Water meter reading: Present . .  l L ' s P 3  r d  
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OWR Cooling Tower Secondary Coolant Effluent 
. 

Daily Samples - (P-2) . .  
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. . . . .  . .  

2 .  
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.. . .  
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Water meter reading: Present 
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gallons released this pariob; . .  . . .  . . .  . .  . mal 
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(klR Cooling Tower Secondary idadant Effluent . .  

w Week of 

. .  I .  

Dally Sample8 - (P-2) 
. .  . . .  ' ' Radioactivity S h i f t  * The * - 

.. .: . . . . . . .  . .  . .  . . .  
. .  . . .  . I  

. .  .. 
4 : . :  I. . .  L 

I .  . .  . .  3 .  c -  

Tuesday 

WedneedaJl 
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. .  

Water mater reading: mesent /qLr?!? <? . .  
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I .  . -  

I. Composite Sample (H-71 

! . .  
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Tuesday 1 

dr laay 

I 
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I 
I - 

pH 

ALL- 
,*- 

Wkter metar reading: Present I ' q / l l o / D  * 

previous I a a X w d 0 
Total gallone released t h L  :+tioc 

Composite Sample (H-7) 

Date : Time: 

. Radioactivity: Chloride6 : 

PH: -71 3 Sulfates: 6 6 74-%./4!. 
V 

i 
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OWR Cooling Tower Secondary Coolant Efnuslrt . 

! 

Week of 1 < A J 1 v 3 2  
Daily Sanplde (P-2) 

Day 
Monday 

Tuesday 

Wednesday 

ThuraaaJr 

Friday 

Shift  Time - -  
1 '  I .  w 
2 2('30 
3 

1 

2 

3 
1 

2 

3 
1 

2 

3 
1 

2 

3 

Radioactivity 

a- - 

. f . d  
. L-P 
- 6 ,-r 

Water meter reading: Present 1 3 4  2 q s o  
/ 3 !  3 S ' S P  Pr ev ioue 

Total - d, (2 @lOn8 releaeed thie period 

Composite Sample (H-71 
Date: Time: 

Radioact ivity : Chloride8 : 

' Sulfates: pH: 7, J 4 7 / -/.e 
Conductivity: 5 s C- Silica: . 175/1-.tl 4, 

Total Solide : 1 & 6 4 Corrosion Inhibitor: : 

e 

U - .  

CG*. 30 8 ~r +"L 
C O P ~ C ~  to: H-8 . 

f 
P-2' 
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' OWR Cooling Tower Secondary' Coolant Effluent . 
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I .  . 
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/&yo$ 7 Water meter reading: Present 

Total gallons released this pariod' 

composite Sample (H-7) . 
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Water meter reading: Present oq7C95-= ' 

Total 44795 . gailone released t h i n  period 

Time : 
* .  

Chloride6 : 
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Silica: 2 16 -de 

U 
I .  

corroelon Inhibitor: 
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Composite Smple ( H d  - .  
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, .  . I  

Radioactivity : 

sulfates: 700-(A 
U . .  

pH:' 73' 
Conductivity: . ! !  -14 e& Silica: 170AL . 

. .  
I I.. . -  

1' 3 '  Corrosion Inhibitbr: 
U .. . .  

T a f a l  Solide: 1506-&1 . 
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' CklR Cooling Tower Secondary Coolant Effluent 
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... - shift. Time Radioactivity - -  
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Wednesday 1 . .  

. I  

. L  

. .  
2 

3 . .  
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/ I  
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. . .  ' .  
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Friday 
. I .  

.. . . . .  03P3' ' 1' 3 
' .. , . .  . .  Water meter reading: Present / / b  u - L ) d  

Previous l b 1 / l f t  0 

Total d5-69D gallons releaeed this  period ' 
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OWR . .  Cooling Tower Secondary Coolant Effluent 

Week of 28 &bru,Arv ,974, 
Daily Sampler (P-2) 

* Water meter reading: mesent . - f I 
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Composite Sempls (H-71 
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*eorge L. Voelz, M.D., Division Leader 
Health Division, LASL 
Wendell L. Miller, Manager 
The Zia Company 

1972 EFFLUENT AND ENVIRONMENTAL MONITORING REPORTS uqidk7 S 7 W W  
(7ov 1 References: 1. L e t t e r ,  H. Jack Blackwell t o  Harold M. Agnew, 

Director ,  LASL, and Wendell L. Miller, Manager, 
The Z i a  Co., dated June 24, 1971, on the subject ,  
"POLLUTANT INVENTORY PROGRAM" . 
Letter,  E. E. Wingfield t o  George L. Voelz, 
M.D., Division Leader, LASL, dated Nov. 8, 1972, 
on the  subject ,  "DOS COMMENTS ON 1971 ENVIRON- 
MENTAL MONITORING REPORTS" . 
NOTE: The Z i a  Company d id  not  rece ive  a copy of 

2. 

' Reference 2. 

AL Chapter 0513 requires  the  preparat ion and submission of annual 
e f f l u e n t  and environmental monitoring r epor t s  f o r  t h e  previous 
calendar  year .  
Jack R. Roeder, Director ,  OSD/ALO, through the  LAAO, by March 15, 
1973 . 
The annual environmental monitoring repor t s . should  be careful ly  
reviewed t o  assure  compliance with AECM and AL Chapter 0513. 
Further ,  DOS/HQ. comments submitted t o  you on November 8, 1972 
(Reference 2.), should be considered i n  preparing the f i n a l  
1972 r e p o r t s .  I n  general ,  t h e  repor t s  should be f r e e  of e r rors ,  
b r i e f l y  descr ibe the sampling and ana ly t i ca l  procedures, and 
provide an adequate descr ip t ion  of how t h e  da ta  w e r e  manipulated 
i n  a r r i v i n g  a t  the  f i n a l  results (e.g., allowance f o r  values less 
than the  de tec tab le  l e v e l  and t h e  e f f e c t  of va r i ab le  sample 
volume on mean values).  

These repor t s  f o r  1972 are t o  be submitted t o  

- 

The e f f l u e n t  monitoring data  submitted on AEC Forms 789A and 789B 
f o r  1971 have been computerized fo r  s torage  and r e t r i e v a l  and 
summary reports have been prepared. 
AL cont rac tors  is attached. 
ness  and correctness .  

The summary repor t  for  a l l  
It should be reviewed fo r  complete- 

Errors  should e i t h e r  be corrected as out- 

_ .  
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l i n e d  i n  the  at tached in s t ruc t ions  o r  reported t o  OSD. Supple- 
mental i n s t ruc t ions  f o r  submitting 1972 data  are also set for th  
i n  t h e  attachment. 

While e f f luen t  da t a  r epor t s  as required by AECM 0513 are concerned 
with rad ioac t ive  releases only,  you are reminded t h a t  the report ing 
of non-radioactive pol lu tan t  release is  s t i l l  required.  Please 
refer t o  t h e  le t ter  sen t  t o  you on Jun.&2&--J=9,9Z1 (Reference 1.) .  
This inventory r epor t  which concerns non-radioactive pol lutants  

- shou ld  a l s o  be submitted by March 15, 1973. 

Thank you f o r  your cooperation i n  t h i s  matter. 

LAF:wc 1 

g.z. E. E. Wingfie Ki&N Chief 

Operations Branch 

Enclosures : 
As s t a t e d  ( to  Voelz only) 



SWPLEPENTAL IKSTRUCTIONS FOB SlBHISSION OF AECM 0513 
RADIOACTCT EFFLUENT DATA 

I. CY 1971 DATA 

CY 1971 r a d i o a c t i v e  e f f l u e n t  d a t a  r e p o r t s  were submi t t ed  i n  accordance 
w i t h  AECN 0513 on AEC Forms 78% and 789B. A ser ies  of computer progr .xs  
have been developed t o  (1) e d i t  t he  e f f l u e n t  d a t a ,  (2) provide  a permanezt 
data r e c o r d ,  and (3) provide  rou t ine  and "on cal l"  o u t p u t  r e p o r t s  f o r  
use by AEC and AEC c o n t r a c t o r s .  

These supplementa1,instructions are t o  a i d  f i e l d  offices i n  their  sub- 
m i s s i o n  of CY 1972 e f f l u e n t  dz t a .  
documentation (e.g., a u s e r ' s  manual) is f i n a l i z e d ,  more d e t a i l e d  guiaance 
will be i s sued  and a p p r o p r i a t e  r e v i s i o n s  t o  AECX 0513 w i l l  be  made. 

When t h e  E f f l u e n t  I n f o r n a t i o n  System 

All CY 1971 d a t a  r ece ived  t o  d a t e  have been reviewed and e d i t e d ,  and 
entered i n t o  t h e  computer d a t a  base. The d a t a  submi t ted  by con t rac to r s  
on Form 789A are inc luded  i n  Attachment A. T h i s  l i s t i n g  comprises a 
Data Base Master L i s t  a g a i n s t  which f c t u r e  submissions w i l l  be checked. 
F i e l d  o f f i c e s  should check the  Yar ra t ive  Sxuysrv Data Ease N2ater L i s t  
(At tachsent  A \  Ecr r o r , ~ l e t s n c s s  and ccxrec tness  x.c! zclvise CIS or' cn" 

-- 
problems o r  d i s c r e a a n c i e s  so c?.?r- Z Z D r o Z i i Z t e  c o r r e c t i o a s  nav a ~ !  ~ ~ d e .  
Attschiitent 3 c o n t a i n s  t n e  Xuciicle Diita ijase P!aster L i s t  which i s  .a 
p r i n t o u t  of a l l  Standard Form 7893 CY 1971 submissions.  Some of t he  
S e c t i o n  0 one d i g i t  codes werz changed t o  be compat ib le  w i t h  the Attnch- 
m e n t  A Organiza t ion  Name File and scme n u c l i d e  names were changed t o  
.those included i n  the  S tandard  Yuclide . I d e n t i f i c a t i o n  L i s t  i n  Attnchment 
B. F i e l d  o f f i c e s  should chock t h e  Eucl idc  Data Zase $!aster List € o r  
completeness  and correccnEss  six advFse OS of 3nir p r o b l e m  or ciiscre9- 
ancies so t h a t  aa t ) roor ia tz  c o r r e c t i o n s  may be r a a e .  

11 . PROCEDURE FOR SUR~ITTIKC- CY 1972 DATA 

A. GEKERAL 

In submi t t i no  CY 1972 a,Ffl!:ent d a t a  f o r  r e l e a s e  h i n t s  DteviciusLv 
desc r ibed  i n  C'i i57L s c k . i ~ ~ ~ . c n s .  it :;ill 0 x 1 ~  be n.?ssssx'v to  
send i n  8 Stznclsrc! Fcr7: 3653.  Tha ';IS will u t i l i z e  tne  a r i g i n a l  
Standard 'r ' ixm i S Y A  d a t a  i o r  the n a r r a t i v e  summary d a t a  base record  
u n l e s s  amended i 8 9 A  forms zre  submitted.  However, f i e l d  o f f i c a s  
may wish t o  a i d  new rcleass p o i n i s  w i th  new 789.4 Fonzs, or nay 
amend t h e  784A n a r r a t i v e  d a t a  i o r  c e r t a i n  r e l e a s e  p o i n t s  which were 
poor ly  desc r ibed  i n  t h e  i n i c i a l  CY 1971 r e p o r t s .  It is  impor tsa t  

. in submi t t i ng  the  CY 1972 d a t a  t h a t  the S e c t i o n  0 one d i g i t  codes 
agree wi th  t h s  Narrac ive  Su:.,..ary sad t h e  S u c l i d e  Data Ease ?!aster 
L i s t  codes i n  h teachnen t s  X 2nd 3. For 2 g iven  release poin t ,  if 
the Sec t ion  0 of a r'orn i s  d i f f e r e n t  i n  any way from t h a t  l i s t  
.for CY 1971, i t  w i l l  be i n c o r r e c t l y  r e p o r t e d  as a new release po in t .  

. .  .. . 
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$11. PROCEDURES FOR DATA CORRECTIONS OR DELETIONS 

A. SUBMISSION OF MEETDED FO?XS - SECTION Oh! AND 7340 ERRORS 

I .  

. .  

This procedure must be used t o  c o r r e c t  d a t a  p r e v i o u s l y  submitted. 
An amended AEC Form 789A o r  B is  used t o  c o r r e c t  on ly  t h a t  d a t a  
appear ing  i n  S e c t i o n  One and Sec t ion  Two. 

- 

. c o n s i s t  of t h e  ' following columns: , 

S e c t i o n  One and Two 
. .  

AEC Form 789A - Columns 23 - 80' 
- AEC Form 789B - Columns 27 - 80 

The i n s t r u c t i o n s  f o r  completing t h e  amended forms are l i s t e d  below. 

Amended AEC Form 789A 

1. AEC Form 789A must be completed i n  i t s  e n t i r e t y ,  u s i n g  t h e  
c o r r e c t  d a t a .  

2. The word "AMEhQED" must be  p r i n t e d  i n  t h e  space  immediately 
above column 20. 

3. The i d e n t i f i c a t i o n  codes i n  columns 2 - 13 of S e c t i o n  0 m u s t  
be e x a c t l y  t h e  same as t h e  codes i n  t h e  cor responding  columns 
of t h e  o r i g i n a l  record .  

4.. The o r i g i n a l  r e c o r d  w i l l  then be d e l e t e d  from t h e  computer's 
N a r r a t i v e  Summary Data Base and t h e  in fo rma t ion  from the 
Amended AEC Form 789A w i l l  be added t o  t h e  Narrative Summary * 

* Data Base. 
0. 

. 5. Aniended AEC Form 789A does no t  r e q u i r e  t h e  s u b m i t t a l  of an  
a s s o c i a t e d  AEC Form 789B. . 

Amended AEC Form 789B 

1. AEC Form 789B must be completed ' in i t s  e n t i r e t y ,  u s ing  the  
c o r r e c t  da t a .  

' 2 .  The word "AKENDED" must be p r i n t e d  i n  t h e  space  immediately 
. above column 26. 

b 

3, The i d e n t i f i c a t i o n  codes i n  columns 2 - 25 of S e c t i o n  0 must 
be e x a c t l y  t h e  same as the codes i n  t h e  cor responding  coiumns 
of t h e  o r i g i n a l  record .  

. 4. The o r i g i n a l  r e c o r d  w i l l  then be d e l e t e d  from t h e  computer's ' 

Nuclide Data Base and t h e  informat ion  from t he  Amended AEC 
Form 789B w i l l  be added t o  the  Nucl ide Data Base. 

5. An Amended AEC Form 789B does n o t  r e q u i r e  t h e  s u b n i t t a l  of an 
, a s soc ia t ed  Form 7898. 



. B, CORRECTION OF SECTTOY 0 ERRORS OR FOR DEETION OF RECOiiTlS 
(This procedure  will gene ra l ly  be performed f o r  f i e l d  o f f i c e s  by 

! 

T h i s  procedure  must be used t o  c o r r e c t  d a t a  t h a t  a p p e a r s  in S e c t i o n  
z e r o  on AEC Forms 7898 and B. Sec t ion  z e r o  c o n s i s t s  of t h e  fol low- 

. ing columns: 

AEC F o ~  789A - Columns 2 - 19 
AEC Form 789B - Columns 2 - 25 

. .  

The.method of c o r r e c t i n g  the d a t a  is  t o  d e l e t e  t h e  e r roneous  r eco rd  
from t h e  Data Base and add the  new c o r r e c t e d  r eco rd  t o  t h e  Data Base. 

To d e l e t e  t h e  erroneous record ,  a Dele te  q E C  Form 789A o r  B must be 
completed. Then a s e p a r a t e  new AEC Form 789A o r  B must be e n t i r e l y  
completed w i t h  t h e . c o r r e c t  data conta ined  i n  S e c t i o n  zero .  
i n s t r u c t i o n s  f o r  completing the  Dele te  Forms are l i s t e d  below. 

"Delete" AEC Form 789A 

1. Use s t a n d a r d  k C  Form 7898. . 

.. 
The 

I 

' 2. Complete S e c t i o n  0 ,  Columns 2 - 19. 

i 

I 
I .  
! . of t h e  r eco rd  t o  be de le ted .  
I 

3. The i d e n t i f i c a t i o n  codes i n  columns 2 - 19 of S e c t i o n  0 must 
be e x a c t l y  t h e  same as the  codes i n  t h e  cor responding  columns 

. 4. 'The word "Delete" must be p r i n t e d  in t h e  space immediately 
above column 20. c o  

a. 

5. The remainder  of t h e  form should be l e f t  blank. 

"Delete" AEC Form 789B 

1. Use s t a n d a r d  AEC Form 789B. t 

I &  
I 
I 

2. Complete  S e c t i o n  0, columns 2 - 25. a .  

-3. The i d e n t i f i c a t i o n  codes i n  columns 2 - 25 of Section 0 must 
. be e x a c t l y  t h e  same as the codes i n  t h e  cor responding  columns 

of t h e  r eco rd  t o  be de l e t ed .  

The word "DELETE" mus t  be p r i n t e d  i n  t h e  space immediately 
above column 26. t 

4. 

. S. The remainder  of the  form should be l e f t  blank. i 
I - 
I I The c o r r e c t  739A 2nd 789B forms can  then  be submit ted as a new d a t a  

element to t h e  computer system, s i n c e  t h e  "delete"  procedures  above 
have e r a s e d  a l l  o€ t h e  i n c o r r e c t  d a t a  r e c o r d s  from t h e  computer f i l e .  

. I 
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1 
I 
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! 

. -  . 4 ... 
i 

- 
This at tachment  c o n t a i n s  1. DOS/EIS-02, t h e  N a r r a t i v e  Summary Data Base 
X a s t e r  .List and 2. t h e  Standard Organiza t ion  F i l e .  

The i n fo rma t ion  d i s p l a y e d  on EIS-02 f o r  most of  t h e  d a t a  is i d e n t i c a l  t o  
t h a t  submi t ted  on t h e  789A input  f o r m .  C e r t a i n  d a t a  items have been 
s t a n d a r d i z e d ,  changed o r  supplemented t o  make t h e  d e s c r i p t i o n s  more com- 
plete.  Titles f o r  Operat ions Of f i ce ,  Area O f f i c e ,  and c o n t r a c t o r  name have 
been s t a n d a r d i z e d  and i t  should be noted  t h a t  s e v e r a l  of t h e  codes ass igned  
t o  i n d i v i d u a l  c o n t r a c t o r s  have been changed t o  a s s u r e  unique c o n t r a c t o r  
i d e n t l f i c a t  i on ;  

. .  

. 
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UoS. A T O Y I C  ENERGY C O f l H l S S l O N  
10s E I S  02 

E F F L U E N T  I N F D R H A T I O N  SYSTEM 
I (72-121 

_. P G  32 ' '. N A R R A T I V E  SUM'lARY DATA B A S E  E A S T E R  L I S 1  
' .  

, - SECTION 0: - ALDEA00909 L A 7 2 0 6 O  1 . 
. .  OPERATIONS OFFICE:  AL BUQUEPlUE 9PERA T I  ONS O F F 1  CE 

A9EA OFFICE:  LOS ALAHOS AREA O F F  I C E  
C3XTRACTOR: U Y I V E R S I T Y  OF C A L I F O P N I A  - L O S  ALAHOS 
PLANT T I T L E :  L O S  ALAYOS S C I E N T I F I C  L A B  
F4C I L I T Y  T I TLE: OlAEGA S I T E  
EFF LUEF!T F ELEASE POINT: OqECA STACK 
[JPERAT lONS GENERATING POLLUTANTS: TWO REACTOPS 
WASTE TREATMENT SYSTEH: D E L A Y  AND OECPY L I N E  ON SUP REACTOR 
MJNI T O R I N G  SYSTEM: NUCLEAR MEASUREMENTS CORPORATION 60 DAY CONTXNUOUS 

SllNPLE I N F O W A T I O N :  0 SAMPLES PER YEAR 

R E C E I V I I J G  M E P I A :  ATHOSPt1EPE 

P A R T I C U L A T E  F I L T E R  AND CAS CHAYNEL 

C f l Y T I N U 9 U S  GAS C O L L E C T I N G  CHAMBER 

O T H t R  INFOPEATION:  P A R T I C l J L A T E  F C L T E R  PAPER MOVES COEIT!NUOUSLYotS OBSERVED 
WITH A Y  E Y D  U l N D D Y  CM TUBE. ROLL L A S T S  60 D A Y S  A N 0  IS 
R E U S t D .  

SECTION 0: I AL DER02920 1 A ?2O72(3 
OPEPATIONS OFFICE:  AL RUQUEPOUE DP EPAT I O N S  O F F I C E  . 
AREA OFFICE: 
COIJTRAC TOR : 
P U N T  T I T L E :  LOS A L A R M  S C I E N T I F I C  L A B  
F A C I L  I T Y  T I  TLE: CMP LARI)P.ATORY 

OPEP AT I ON S GENERAT I N C  POLLUTANTS% CEY EP A L  HE 1 A L L U P  C I C A L  L ABOP ATORY KDAK 
' K Z S T E 1 P. E AT ME H T 5 Y 5 TE H : , AHEHCLASS .P-80 AND AEROSOLVE-95 F l L T E R S  

M J S I  I TOR I NC SYSTEM: 2 C F M  SAKPLE ACPOSS l lV-70 F I L T E R  COUMTEO ON W I D E B E T A  . 

SAHPLE INFUF.HATIDN: 53 S I M P L E S  PER YEAR 

L 3 S  ALAHOS AI?.EA O F F I C E  
U V I V E P S I T Y  OF C A L I F O R N I A  - L O S  ALAHOS 

. E F F L U E W  R E L E A S €  POINT: S S T A C K  ;#I#[; 2 T A - 3 - 2 9  

C OW! T E P 
1 

R E C E I V I N G  MEDIA:  A l f l f l S P H E R E  
.. 

I . .  

SCHED. NO. 1NF-6313 
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RUN DATE: 12/07/72 105 E I S  02 
(72-12) UmS. A T O M I C  ENERGY COMMISSION 

EFFLUENT I N F O R ~ A T I O N  SYSTEM 
4 

\ N A R R A T I V E  SUMMARY DATA B A S E  MASTER L I S T  P C  33 

. SECTION 0: - A L D E B 0 2 9 2 0 2 A 7 2 0 7 2 0  - 
OPERA11 ONS O F F I C E S  4LBUQUEPPUE OPERATIONS O F F I C E  . .  
ASEA OFFICE: LOS ALAMOS AREA O F F I C E  . 
CONTRACTOR: UNI  VERS I TY OF C A L I  F O R N I  4 - L O S  ALAMOS 
PLANT T I T L E :  1.0s ACE.HOS SC I E N T I  F I C  L A B  .- 
F A C I L I T Y  T I T L E :  CLIP LAUGPATOPY 
EFFLUEt lT  R E L E A S E  POINT:  N STACK WING 2 T A - 3 - 2 9  
OPEFAT IONS GENERAT I N C  POLLUTANTS: GE? ERAL METALLURGIC AL LABORATORY WOPK 
WASTF TREATXFPIT SYSTEM: AHEPGLASS M-80 AND AEROSOLVE-95 F I L T E R S  - 
MON I TOP I NG SYSTEM: 

S9NPLE 1 tJf O f i t l A T I  ON: 53 SAHPLES PER YEAR 

2 CFN SAMPLE ACP.OSS HV-70 F I L T E R  COUNTED 0 N . W I D E B E T A  
COUNTER 

._ 

R E C E I V I N G  MEDIA: ATMOSPHERE 

SECTION 0 :  
OpEPATICIP1S O F F I C E :  . 
AREA OFFICE: 
CiJN TR A c T DR : 
PLART T I T L E :  
FAC I L l  TY T I T L E :  
EFFLUEVT RELEASE POINT: 
OPEFATIONS G E N E R A T I N G  POL'LUTANTS: 
WASTE TREATMENT SYSTEM: 
MONITORING SYSTEM: 

SAMPLE I fJFOhHAT SON: 

REC E 1 V 1MG -MEDIA:  

AL D E t30 2 930 I A 7 2  0 72 0 
4LHUOUERUUE O P E R A T I O N S  O F F I C E  
LOS ALA9OS AREA C F F I C E  
U N I V E R S l T Y  OF C A L I F O R N I A  - LOS ALAHOS 
10s ALAMLIS S C I E N T I F I C  L A B  a 

CMR LAUURATOKY 
S STACK W I P I C .  3 T A - 3 - 2 9  
CEVERAL A N A L Y T I C A L  CHEMISTRY LABORATOfiY WORK 
AMERGLASS M-00 AN0 AEROSOLVE-95 F I L T E R S  
2 CFM SAMPLE ACROSS H V - 7 0  F I L T E R  COUNTED ON W I D E B E T A ,  
COUNTER 

> 

53 SAMPLES PER YEAR 

ATMOW HERE 

CHED- NO. INF-6313 

. . .  

. .  
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U.S. ATO~IC ENERGY COMMISSION . 
EFFLUENT I N F O R M A T I O N  SYSTEM 

1 N A R R A T I V E  SUMMARY DATA B A S E  MASTER LIST PG 34 

00s E I S  02 
(72-12) 

I . .  
SECTION 0:  
OPE RAT I ONS OF Fl CE t 
AREA OFFICE: 
C CINTR ACTOR: 
PLANT T I T L E :  
F AC I L I T Y  t I T L  E : 
EFFLUENT P.ELEASE POINT1 
OPEPAT I O N S  GENERAT I NG POLLUTANTS: 
XPSTE TPEATHENT SYSTEM: 
M3S I TUP. I IJG S Y  5 TEM: 

S4YPLE INFORMATION: 

R E C E I V I N G  MEDIA: 

A L D E D O 2 9 3 0 2 A 7 2 0 7 2 0  . 
ALBUQUERQU€ O P E R A T I O N S  OFFICE 
LOS ALAYOS APEA O F F I C E  
U ? 4 I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAMOS 
LOS ALAMOS S C I E N T I F I C  L A B  
C Y R  LAOURATORY 
N STACK W I n C  3 T I - 3 - 2 9  . 
A N A L Y T I C A L  C H E Y I S T P Y  ON U R A N I U n  COMPOUNDS 
AYE?.GLASS b!-80 F I L T E R  
2 C F M  SAMPE ACPOSS H V - 7 0  F I L T E R  COUNTED ON WIDEBETA . 
cournm 

53 SAMPLES PER YEAR 

ATHOSPHEPE 

ALOE6 02  940 1 A  720720 
ALnUOUEPQUE 0PEP.ATIONS OFFXCE 
L O S  ALAMOS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - L O S  ALAHOS 
LOS ALAMOS S C I E N T I F I C  L A B  
CMR LACORATORY 
N STACK WING 4. T A - 3 - 2 9  
U R A N I  IJS CHEH I STRY 
ASEPCLASS M-80 F I L T E R  
2 CFH SAMPLE ACROSS H V - 7 0  F I L T E R  COUNTED OV WXDEBETA. 
C DUHTER 

53 SAMPLES PER YEAR 

S E C T I O N  0:  
OPERATICr lS  OFFICE: . 
AREA OFFICE:  
CONTPACTDR: 
PLANT T I T L E :  
F.ZC I L l  T Y  TITLE:  
EFFLUENT R E L E A S E  POINT:  
OPEPAT IONS G E t l E S A T I N G  POLLUTANTS: 
WASTE TP EATMENT SYSTEM: 
M'JN I TOP I NC SYSTEM : 

e 

SAXPLE I H F i l R M A T  ION: 

ATMOSPHERE R E C E I V I N G  MEDIA:  
i . 

.. . - . .  
. .  

I 



- .- - I - -  - - --.-- ______ _____--_ ..".. "I. -- --. - .  . .- uus €IS 02 I 
Urns. A T O N I C  ENERGY C O M M I S S I O N  

\ P G  is 
I !  EFFLUENT I N F O R H A T I O N  SYSTEM 

(72-121 

N A R R A T I V E  SUNNARY DATA B A S E  YASTER L I S T  
I 

, 
. .  SECTION or - AL DEB02 9402 A 7 2 0 7 2 0  

OPERATIONS OFFICE:  ALOUQUEPRUE O P E R A T I O N S  O F F I C E  
AREA OFFICE:  L O S  ALAHOS AREA O F F I C E  
CONTPACTOR: U Y I V E P S I T Y  OF C A L I F O R N I A  - LOS ALAROS 
PLANT T I T L E :  L O S  ALAMOS S C I E N T I F I C  L A B  

EFFLUENT F.ELEASE POINT: S STACK WING 4 T A - 3 - 2 9  
OPERAT I f l N S  C E t E R A T I N G  POLLUTANTS: P L U T P J I U M  CND URANIUM CHEMISTRY 
WASTE TREATMENT SYSTEM:. AMERGLASS M-BO F I L T E R  

I 

. F A C I L I T Y  T I T L E :  CHP LADOPATORY 

MONITURIYG SYSTEM: 2 CFH SAMPLE ACROSS HV-70 F I L T E R  COUNTED ON WIDEBETA 
COUNTF R 

SAMPLE INFORMATION:  53  SAMPLES PER YEAR 

R E C E I V I N G  MEDIA: 

S E C T I O N  0: 
OOEGATIONS OFFICE:  
AREA OFFICE:  
CONTRACTOR: 
PLANT T I T L E :  
F A C I L  I TY T I TLE: 
E F F L U E N T  P E L E A S E  P O I N T :  
OPEPAT 10115 GENERATING POLLUTANTS: 
WASTE TPFATMENT SYSTEM: 
HDNITORIFIG SYSTEM:. 

SAMPLE I N F O R H A T I  ON: 

R E C t I V I N G  MEDIA: 

ATWOSPtiERE 

A L D  €8 02 95 0 I A 7 2  0720 
ALBUQUEPRUE O P E R A T I O N S  O F F I C E  
LOS ALAMOS AREA O F F I C E  . 
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAMOS 
LOS ALAMOS S C I E E I T I F I C  L A B  
CHR LABORATORY 
N STACK WING 5 T A - 3 - 2 9  
P H Y S I C A L  CHEMISTRY ON PU U AND NP 
AMERGLASS '4-80 AND AEROSOLVE-95 F I L T E R S  
2 CFM SAMPLE ACROSS H V - 7 0  F I L T E R  COUNTED ON WIDEBETA.  
C OU P I  T E P 

52 SAMPLES PER YEAR 

ATMOSPHERE 

. .  

. .. . .  

. 

. . .  . : . I ,  . . . ,  . . . .  1 .  . . .. 
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Urns. A T O M I C  EFiERGY C O H M I S S I O N  
DQS €IS 02 

172-12) 
I EFFLUENT I N F O R M A T I O N  SYSTEM 

8 N A R R A T I V E  S U N M A P I  DATA B A S E  MASTER L I S T  . 
. SECTION 0:  - A L h E O O 2 9 5 0 2 A 7 2 0 7 2 0  

OPEPATIONS OFFICE: ALBUOUEROUE O P E R A T I O N S  OFFICE 
AREA OFFICE:  
CONTRACTOR: 
PLANT T I T L E S  LOS ALAHOS S C I E N T I F I C  L A B  
F A C I L I T Y  T I T L E :  CHR LABORATORY 
EFFLUENT R E L E A S E  P O I N T S  S STACK W I N G  5 T A - 3 - 2 9  
O P F P A T f i I N S  GENERATING POLLUTANTS: A N A L Y T I C A L  CHEMISTRY ON P U - 2 3 8  AND PU-239 
W4STE TREATMENT SYSTEM: AMEPCLASS 14-60 AND AEROSOLVE-95 F I L T E R S  
MONITOPING SYSTEM: 2 C F M  SAMPLE ACROSS H V - 7 0  F I L T E Q  COUNTED OY UIOEBETA 

SAMPLE INFORHAT ION: 98  SAMPLES PER YEAR 

L O S  ALAMOS AREA O F F I C E  
U Y I V E R S I T Y  OF C A L I F C I R N I A  - L O S  ALAHOS 

I .  

C OU NT E R 

I 

\r 
REC E I V I NG MED I A : 

s E c T i o r 4  0 :  
OPERATIONS OFFICE:  . 
AREA OFFICE:  
CONTRACTOR: . 
PLANT T I T L E :  
FAC 1L I TY T I TLE: 
EFFLUENT R E L E A S E  P O l N T t  
OPEPAT IONS GENERATING POLLUTANTS: 
W4STE TREATMENT SYSTEM: 
HUN I T O R I  I IG  SYSTEM: 

' SAMPLE INFORMATION: 

ATHO SPtIER E 

A L D E R 0 2 9 7 0 1 A 7 2 0 7 2 0  
ALBUQUERQUE OPEPAT I O N S  O F F I C E  
LOS ALAMOS AREA O F F I C E  

LDS ALLMOS S C I E N T I F I C  L A B  
CYR LABORATORY 
S STACV WIFtG 7 T A - 3 - 2 9  
A X A L Y T I  C A L  C t G M I  STRY ON P U - 2 3 9 4 P U - 2 3 8  
AMERGLASS 9-80 A#D AEROSOLVE-95 F I L T E R S  
2 C F M  SAMPLE ACROSS H V - 7 0  F I L T E R  COUNTED ON WIDEBETA. 
COUNTER 

UVIVEPSITY OF CALIFORNIA - LOS ALAMO'S 

297 SAHPLES PER YEAR 

R E C E I V I N G  MEDIA: . ATMOSPHERE . 

. P G  

SCHEII- NO. INF-6313 
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KUN unac- ~ L I Y I .  

i. 00s €IS 02 
t 72-12), U.S. A T O M I C  ENERGY C O M M I S S I O N  

EFFLUENT I N F O R M A T I O N  SYSTEM 
\ N A R R A T I V E  SUMNARY DATA BASE MASTER L I S T  PG 3 t  - 

* .  

. .  SECTION 0: * A L D E B 0 2 9 7 0 2 A 7 2 0 1 2 0  
OPE RAT I OH 5 0 FFICES ALOUOUEROUE O P E R A r I O N S  O F F I C E  
AREA OFFICE: LOS ALAXOS AREA O F F i C E  
CON TRACTOR : 
PL61UT T I T L E :  LOS ALAYOS S C I E N T I F I C  L A B  
F A C I L I T Y  T I T L E ?  CMR LARORATORY 

O P E P A T I f l Y S  GENERATING P O L L U T A N T S t  S P E C T 3 G P A P H I C  A f J A L Y S l S  ON U - 2 3 5 * P U - 2 3 9 + P U - 2 3 8  
W4STE TREATYENT SYSTEM: AMERIGLASS 14-80 AMD AEROSOLVE-95 

U N I V E R S I T Y  OF C A L I F O R N I A  - L O S  ALAMOS 

. .,  . . -  
EFFLUENT R E L E A S E  POINT: N STACK WING 7 T A - 3 - 2 9  . .  . 

MLlNITORINC SYSTEM: 2 CFM SAMPLE ACROSS HV-70 F I L T E R  COUNTED ON WIDEBETA 
COUNTEP 

S4HPLE I N F O R H A T I  ON: 52 SAMPLES PER YEAR 

' R E C E I V I N G  MEDIA: A T H OS PH E R E 

. I  

SECTION 0:  
OPERATI I IYS O F F I C E :  . 
AREA OFFICE: 
CflNTRACTOR: 
P L A N 1  T I T L E :  
F A C I L I  TY T I T L E  2 
EFFLUENT RELEASE POINT: 
OPEPAT IONS GENERATING POLLUTANTS3 
W45 T t  TR EA 1HENT SYSTEM: 

. Y'_INITOfi ING SYSTEM: 

SAYPLE INFORHAT ION: 

A L O E 0 0 2 9 9  01 A 720 720 
AL BUWJE R W E  OP E R A 1  1 ON S O F F  I C E  
LOS ALAYOS AREA O F F I C E  
U V I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAMOS 
L 3 S  ALAMOS S C I E N T I F I C  L A B  

WING 9 STACK T A - 3 - 2 9  
HOT C E L L  WORK ON I R P A D I A T E O  PU AND U F U E L  ELEMENTS 
HEPA+CtlARCOAL+A!lERIGLASS M-EO*AEROSOLVE-95 F I L T E R S  
2 CFM SAMPLE ACROSS H V - 7 0  F I L T E R  COUNTED ON W I D E B E T A  
COUNTER FOR GROSS ALPHA AND GROSS B E T A  

CMR LAPOORATORY 

255 SAHPLES PER YEAR 

R E C E I V I N G  MEDIA: . ATMOSPHERE 



DOS E I S  02 * 

' ?  
172-12) 

r 

RUN DATE: 12/07/72 
VIS.  ATOMIC ENERGY C O M M I S S I O N  

EFFLUENT I N F O R N A T I O N  SYSTEM 
NARRATIVE SUMMARY DATA BASE !!ASTER List P G  38 - 

SECTION o: - 
OPERATIONS OFFICE: 
AREA OFFICE:  
CONTRACTOR: 
PLANT T I T L E :  
F A C I L I T Y  T I T L E :  
EFFLUEIJT RELEASE POINT: 
OPERAT I nPlS GENEF.ATING POLLUTANTS: 
WASTE TREATMENT SYSTEM: 
K I N  I TOR I N C  SYSTEM: 
SARPLE 1NFOF.MAT ION: 

R i C E l V I F l G  H E D I A :  . 

A L D E K 0 3 6 0 0 1 A 7 2 0 8 0 1  
ALRUOUERQUE O P E R A T I O N S  OFFICE 
LOS ALAMOS AREA O F F I C E  

L D S  ALAHOS S C I E V T I F I C  L A B  
HP S I T E  
T A - 3 3 - 8 6  STACK 
R30i4S ,HOODS 
NCN E 
KANPIE CHAHAER 

CONTINUOUSLY RECORDED ON CHART PAPER 
ATMOSPHERE 

U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALARDS . 

0 SAHPLES PER YEAR . 

I 

I 
I 

S E C T 1 0 #  0: 
OPERATIONS OFFICE:  
AREA OFFICE:  
CON TP ACTOR : 
PLANT T I T L E :  
F A C I L I T Y  T I T L E :  
EFFLUEFIT PELEASE POINT: 
ODERAT IONS G E M R A T I N G  POLLUTANTS: 
WASTE TPEATHENT SYSTEM: 
M'JPII T U R I N G  SYSTEM: 
S I M P L E  * INFORMATION: 

R E C E l V  INC NEDIA: 

A L D E L 0 0 2 0 1 l A 7 2 0 8 0 1  
A L  RUUU EP OU E OPEP A T  I ONS OFF1 C E  
LOS CILAYOS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS A L A f l O S .  
LOS ALAXOS S C I E N T I F I C  L A B  
TEN S I T E  
S STACK T A - 3 5 - 2  
GLOVE BOXES 
NONE 
KANNE CHAMBER 

CONTINUOUSLY RECORDED ON CHART P A P E R  . 
ATMOSPHERE 

'0 SAMPLES PER YEAR . .  

. 

. .  

. .  

. .  

- .  . .  r ..._. * I .  I... '.. ... .. I - . .  * .... 
. a  
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R U N  DATE: 12/07/72 )OS E I S  02 
UoSm A T O M I C  ENERGY C O H N I S S I O N  

# E F F L U E N T  I N F O R H A T I O N  SYSTEM 
t 72-12) . 

\ N A R R A T I V E  SUMMARY DATA B A S E  MASTER LIST PG 39 

. SECTION 0: - 
OPERATIONS OFFICE:  
AREA OFFICE:  
CONTRACTOR: 
PLANT T I T L E :  
FAC I L I T  Y T I  TLE: 
EFFLUENT RELEASE POINT:  
OPERAT I9NS C E N E R A T I N G  POLLUTANTS: 
WASTE TREATMENT SYSTEM: 
M 3 N l T O R l V G  SYSTEM: 
SPHPL E INFOP HAT1 ON: 

R E C E I V I N G  MEDIA:  

SECTION 0:  
OPERATIUI IS  OFFICE:  
AREA OFFICE:  
CONTRACTnR: 
PLANT T I T L E :  
F d C l L I  TY  T I T L E :  
EFFLUENT P E L E A S E  POINT: .  
OPERATIONS C E R E R A T I N G  POLLUTANTS: 
HdSTE TPEATMENT SYSTEM: 
MJNITORIPJG SYSTEM: 
SAKPLE. I N F O P M A T I O N  I 

R E C E I V I N G  MEDIA:  

c 

. e .  

. .  . .  

. .  

SCHED. Y D o  INF-6313 . 

A L D E L 0 0 7 0 0 2 A 7 2 0 8 0 1  
AL DUOUEPOUE OPERATIONS O F F I C E  
LOS ALAHOS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAMOS 
LOS ALAHOS S C I E F I T I F  I C  L A B  
T E N  S I T E  
SE STACK T A - 3 5 - 7  
HflOD AND RDflM EXt iAUST 
H I G H  E F F I C  IEFICY F1LTEP.S 
H V - 7 0  F I L T E R  PAPEP COUNTEO ON BECKMAN WIDE BETA 1 

52 SAMPLES PER YEAR 
CONTINUOUS 
ATMOSPHERE 

A L O E L 0 3 7 0 0 3 A 7 2 0 9 0 1  
ALUUOUEPQUE OPERATIONS O F F I C E  
L D S  ALAWOS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAMOS ' 

LOS ALAHOS S C I E N T I F I C  L A B  
T E N  S I T E  a 

NE CE l lTRAL STACK TA-35-7 
HOOD AND POOM EXHAUST 
I i I t t i  E F F I C I E N C Y  F I L T E R S  
H V - 7 0  F I L T E R  PAPER COUNTED ON BECKMAN HIDE BETA I 

52 SAHPLES PER YEAR ~~ 

CON1 INUOUS 
A T MOSP t I E HE 

. .  

-. 



- --- .. 

- - - . - I - - . -  -------.- ___ 
------- ----- 

i EXS 02 
Urns. A T O H I C  EVERGY C O M M I S S l O N  

I EFFLUENT I NF ORMAT 1 ON SYSTEM 
; r z - i a  

* N A R R A T I V E  SUMMARY DATA B A S E  MASTER L I S T  

SECTION 0: 
OPERATIONS OFFICE: 
AREA OFFICE: 
CONTP ACTflR: 
PLANT T I T L E :  
F A C I L I T Y  T I T L E :  
EFFLUENT RELEASE POINT:  
OPE PA T I OtJS GE PI ER AT I N G  POLLUTANTS : 
WASTE TPEATMENT SYSTEM: 
MONITORING SYSTEM: 
SA.U.PLE INCOPMATION: 

R E C E I V I t J C  MEDIA: 

. SECTION 0 :  
OPEPATIONS O F F I C E % .  
A t E A  OFFICE:  
C3hiTRACTOR: 
PLANT T I T L E :  
FAC I L I TY T I  T L  E : 
EFFLUENT RELEASE POINT: 
OPE RAT I O N S  GENEPAT I N G  POLLUTANTS: 
WASTE TREATHENT SYSTEM: 
M i 3 Y I T O R I V C  SYSTEM: 
SAMPLE 1ClFQP.HATION: 

R € C E l V X N G  MEDIA :  

A L D E L O O 7 0 0 5 A 7 2 0 8 0 1  
ALDUOUEF DUE OPERAT I O N S  O F F I C E  
L O S  ALAI iOS AREA O F F I C E  
U N I V E S S I T Y  OF C A L I F O R N I A  - LDS A L A H D S  
L O S  ALAHOS SCIENTIFIC L A B  
TEN S I T E  
NE STACK i A - 3 5 - 7  - 
HnOD A N 9  POOM EXHAUST 
HIGH E F F I C I E N C Y  F I L T E R S  
HV-73  F I L T E R  PAPER COlJNTED ON BECRHAN WIDE I E T A  1 

52 SAMPLES PER YEAR 
CONTINUOUS 
ATMOSPHERE 

A L O E L 0 0 7 0 0 7 A 7 2 0 B O l  
ALBUQUERQUE OPERATIONS OFFICE 
L O S  ALAROS AREA O F F I C E  
U N I V E P S I T Y  OF C A L I F O R N I A  - LOS ALAMOS 
L D S  ALAHUS S C I E N T I F I C  L A B  
TEN S I T E  . #  

SF CENTPAL STACK TA-35-7  
ROOM EXttAUST 
HIGH E F F I C I E N C Y  F I L T E R S  
H V - 7 0  F I L T E R  PAPER COUNTED ON BECKMAN WIDE BETA 1 

52 SAMPLES PER YEAR 
C9NT IFilJOUS 
ATHflSP HER E 

a 

4 

.- PG 40 

I ,  

. .  



--- I _  . - .  - - - ~. - .--. --I_.- - -- -- --- -.--------.-- 
00s € I S  02 

U-S. ATOMIC ENERGY C0MM:SSJON 
E F F L U E N T  I N F O R M A T I O N  SYSTEM 

t 72-121 

\ N A R R A T I V E  SUMflARY DATA B A S E  #ASTER L I S T  

* S E C T I O N  0:  A L D E L O O 7 O O B A 7 2 0 8 0 1  
OPERATIONS OFFICE: ALBUQUEPOUE OPERATIONS O F F I C E  
AREA O F F I C E :  LQS ALAqOS AREA O F F I C E  
CONTP A CTOP : U N I V E R S I l Y  OF C A L I F O R N I A  - LOS ALAHOS 
PLANT T ITLE:  LOS ALAHOS S C I E N T I F I C  L A 8  
F A C I L I T Y  T I T L E :  T E N  S I T E  
EFFLUENT R E L E A S E  POINT:  S O U T H  STACK TA-35-7 
IlPEWAT I O N S  CENEP.AT1NC POLLUTANTS: GLOVE R O X E S  
W4STC TPEATHENT SYSTEN: HIGH E F F I C I E N C Y  F I L T E R S  
W X ~ I T O R I Y G  SYSTEW: H V - 7 0  F I L T E R  PAPER COUNTEO ON BECKMAN WIDE BETA 1 
SA WL E IN" OP :MTI or4 : 52 S 9 S P L E S  PER YEAR 

CONTINUOUS 
R E C E I V I N G  MEDIA:  AT HO 5 PHE RE 

. _  

RUN DATE8 12/07572 

- .  
PG 4i 

S E C T I O N  0: 
OPEPATIONS OFFICE:  
AaEA OFFICE:  
COU TR A C TOR : 
PLANT T I T L E :  
FACI L I T Y  T I T L E :  
EEFLUEllT PELEASE POINT:  
OPEPAT I D3S GENERAT I N G  POLLUTANTS% 
W A S T E  TPEATHENT SYSTEM: 
M3:JI T O O  I N G  SYSTEM: 

A L O E 0 0 0 4 0  L 7 A 7 2 O 8 0 1  
ALR1lI)UEROUE OPERATIONS O F F I C E  
L3S ALAKOS AREA O F F I C E  
UVIVESSITY OF C A L I F O R N I A  - LOS ALAHOS 
L O S  ALA#OS S C I E N T I F I C  L A 8  
W-SI 1 E  
M A I N  STACK TA-41-4  

H I G H  E F F I C I E N C Y  FILTERS 
H V - 7 0  F I L T E P  PAPER COUNTED ON W I D E  BETA 1 
KANNE t t lAMRER SYSTEM USED FOR H-3 

C O N T I N U 3 U S  
ATHOSPtlE R E 
M-3 CO.VTINUflUSLY P.ECDRDED ON CHART PAPER 

CLOVE e3XESrtlOtJDr MASS SPECT. 

52 SAMPLES PER YEAR 

. 

SAHP L E I NF 0 P.M A T I ON : 

R E C E I V I N G  FIEDIA: 
OTHER I NF OPMAT I ON : 

- 

. 

I 
I .  
I 
I .  

. 

SCtlED. NO. INF-6313 



COS E I S  02 
172-121 

i' 
U.S. ATOMIC ENERGY C O H M I S S I O N  

EFFLUENT I N F O R M A T I O N  SYSTEM 
NARRATIVE SUWYARY DATA BASE MASTER L i s r  

. R U N  DATE: 12/0?/72 

P G  42. . , 

. .  

'. 

A L O E Q 0 1 6 0 0 1 A 7 2 0 8 0 L  
ALBUOUEPPUE OPERATIONS O F F I C E  
LOS ALANOS AREA O F F I C E  
J N I V E P S I T Y  OF C A L I F O R N I A  - LO$ ALAHOS 
LOS ALA.SI!IS S C I E N T I F I C  L A B  
WA-SI TE 
T A - 4 6 - 1 6  STACK 
HYOROSEN FURNACE EXHAUST 
GLASS GOOL F I L T E R  
HV-70 FILTER CCIUNTED ON BECKMAN WIDE BETA 1 

52 SAMPLES PER YEAR 
cor41 INUUUS 
ATHOSPHLRE 

SECTION 0 :  - 
OPERATIONS OFFICE:  
AREA OFFICE:  
COSTRACTQR: 
PLANT TITLE:  
F A C I L I T Y  T I T L E :  
EFFLUENT P E L E A S E  POINT:  
OPEPATIONS GEIJERATING POLLUTANTS3 
WASTE TREATNErJT SYSTEM: 
HflNITOP.I?!C SYSTEM: 
SAMPLE INFOPHATION:  

P E C  E I V 1 PIC HED I A : 

S E C T I O N  0: 
OPE RAT I CNS O F F  I CE : 
AREA n F F I C E :  
CONTPACTOR: 

F A C I L I T Y  T I T L E :  
EFFLUENT RELEASE POINT:  

WASTE TBEATHENT SYSTEM: 
MONITORING SYSTEH: 

. .  

PLANT T I T L E :  

OPERA T I ONS GEN E RAT I NG POLLUTANTS : 

SAHPLE. INFOPYATION:  

' RECE I V I N G  HEG IA:  

A L O E 0 0 3  1 0 3 6 A 7 2 0 8 0 1  
ALRUOUEEOUE OPERATIONS O F F I C E  
LOS ALAHOS AREA O F F I C E  
U Y I V E R S I T Y  O F  C A L I F O R N I A  - LOS ALAHOS 
LOS ALAHOS S C I E N T I F I C  L A B  
WA-S ITE 
NE STACK T A - 4 6 - 3 1  

H I G l l  E F F I C I E N C Y  F I L T E R S  
m o o  EXHAUSTS 

. 
H V - 7 0  F I L T E R  PAPER COUNTED ON BECKHAN WIOE BETA 1 . 

CONTINUOUS 
ATHOSPIiERE 

52  SAMPLES PER YEAR 

. .  

i 

I 

. .  



- . -_ _. ___ I_  ___-_______-___ - ___ 
i' 

U.S. A T O M I C  ENERGY C O H H I S S I O N  
DOS E I S  02 . 

I EFFLUENT I N F 3 R M A T I O N  SYSTEM 
(72-121 

1 N A R R A T I V E  SUMMARY DATA BASE MASTER L IST  

RUN DATE: 12/01/72 

I -  PC 4.3. 

. .  
, 

- SECTION or 
OPERATIONS O F F I C E S  
AREA O F F I C E X  
C3NTP ACTOR t 
PLANT T I T L E :  
F A C l  L I T Y  T I T L E :  

,EFFLUENT RELEASE POINT: 
OPEPATIOVS GENERATING POLLUTANTS: 
WhSTE TfiEATMENT SYSTEM: 
M D N I T l J P I V G  SYSTEM: 
SOMPLE INFOPYATION:  

REC E I V I NC PED I A : 

A L O E Q 0 3 1 0 3 7 A 7 2 0 8 0 1  
ALBUOUEROUE O P E P A T I O N S  O F F I C E  
LOS ALAHOS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAHOS 
LOS ALAHOS S C I E N T I F I C  L A B  
WA-S I T E 
SE STACK T A - 4 6 - 3 1  
H30D EXHAUSTS 
I I I C H  EFFICIENCY FILTERS 

52 SAMPLES PEP YEAR 

. .  - ._ 

.HV-70 F I L T E R  PAPER COUNTED ON BECKHAN WIDE B E T A  1 

CONT IElUOlJS 
ATMOSPdERE 

A L O E R 0 0 1 0 0 1 A 7 2 0 8 0 1  
ALEUQUEROUE O P E R A T I O N S  O F F I C E  
LOS ALAYOS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAHOS 

* * I S E C T I O N  0: 
OPERATIONS OFFICE:  
AREA OFFICE:  
CONTKACTOR: 
PLANT T I T L E :  
FAC I L  I T Y  1 I T L E :  
EFFLUENT P.ELEASE POINT:  
OPEPPT 10115 GENERATING POLLUTANTS: 
WASTE TQEATHENT SYSTEM: 
MJN I T OP. I NG SY S TEM : 
S I M P L E  INFORHAT ION: 

R E C E I V I N G  MEDIA:  

~ 

LOS ALAMUS S C I E N T I F X C  L A B  
R A P I O C H E H t S T R Y  S I T E  
S STACK T A - 4 8 - 1  
HOODS 
A I PCOl lST  AT 
H V - 7 0  F I L T E R  PAPER COUNTED ON BECKHAN WIDE B E T A  1 

52 SAMPLES PER YEAR 
C ONT I N!JOUS 
ATMOSPHERE 

. 
i 
I 

j . .  . 

.. , < .  . . .  
-. . . . .  

' .  

. .  



RUN DATE: 12/07/7Z 5 E I S  02 
r2-12) U.S. ATOMIC ENERGY C O M M I S S I O N  

I EFFLUENT I N F D R M A T I O N  SYSTEM % . 
\ N A R R A T I V E  SUWYARY DATA B A S E  MASTER LIST P G  44 I 

. 
OPERATIONS OFFICE:  ALBUOIJEFOUE O P E R A T I O N S  O F F I C E  

CUNTP ACTOR: U V I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAMOS 
PLANT T I T L E :  LOS ALANOS S C l E P l T I F I C  L A B  
F A C I L  I TY T I T L E :  R A D I O  CHEMISTPY S I T E  
EFFLUENT RELEASE P O I N T 1  N STACK T A - 4 8 - 1  
OPERAT IONS GENERATING POLLUTANTS: H30DS 
WASTE TREATMENT SYSTEM: ' AIFCOUSTAT 
PCI3NITOP.IHC SYSTEH: , H V - 7 0  F I L T E R  PAPER COUNTEO ON BECKHAN W I D E  B E T A  1 
S I M P L E  I NCORHAT I ON : 52 SAMPLES PER YEAR 

C O N 1  I NLlljU 5 
R E C E I V I N G  HED 1A : ATMOSPHERE 

A L 0 E P.0 0 1002 A 72 0 8 0 1 SECTION 0: - 0 

AREA OFFICE: Lns ALANOS AREA OFFICE 

- 

' .  

S E C T I O N  0: 
On ERA T IONS O F F  I C  E : 
AREA OFFICE: 
CON TRACTOR: 
PLANT T I T L E :  
F A C I L I T Y  T I T L E :  
EFFLUENT RELEASE POINT:  

M S T E  TREATMENT SYSTEM: * 

RDPII T OR I NG SYSTEM: 

T ) P E R ~ T  IONS GENERATING POLLUTANTS: 

S4MPLE * INFORYAT ION: 

R E C E I V I N G  MEDIA:  

A L O E R 0 0 1 0 0 3 A 7 2 0 8 0 1  
ALRUOUERQUE O P E R A T I O N S  O F F I C E  
LOS ALENOS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAHOS 
L O S  ALAMOS S C I E N T I F I C  L A B  
R A D I U C I l E f I I S T R Y  S I T E  a 

W I T  C E L L  STACK T A - 4 8 - 1  
L A B  ROOAS 
H I G H  E F F I C I E N C Y  F I L T E R S  
H V - 7 0  F I L T E R  PAPER COUNTED ON BECKMAN W I D E  B E T A  1 

52 S A h P L E S  PER YEAR 
CONT I NUOUS 
4 T M O S P t l i R E  



- . I  _ - -  . ._ _ _  . _ _ _  - - ' 30s E I S  02' . 
' ( 7 2 - 1 2 J  

i' R U N  DATE: 12/0?/72 
U.S. A T O f l I C  ENERGY C O H H I S S I O N  

EFFLUENT I N F O R M A T I O N  SYSTEM 
NARRATIVE SUMMARY DATA RASE MASTER LIST 

I 

P C  45. . I 

SECTION 0: - 
OPEP.AT1ONS O F F I C E ?  
AREA OFFICE:  
CON TF ACTOR : 

.PLANT T I T L E :  
F A C I L I T Y  T I T L E :  
EFFLUENT RELEASE POINT:  

A L D E R O O L 0 0 4 A 7 2 0 8 0 1  
ALBUQUERXJE OPERATIONS O F F I C E  . -  
LOS A l A M O S  AREA O F F I C E  
U X I V E P S I T Y  OF C A L I F O R N I A  - L O S  ALAMOS 
L 3 S  ALLHOS S C I E N T I F I C  L A B  
RAD I OCHEM 1 STRY 5 I TE 
:OP€ K I N G  .STACK T A - 4 8 - 1  

. .  

GLOVE BOXES,  t13OC.S 
t l l 'r l i  E F F I C I E N C Y  F I L T E R S  FOR BOXES-NONE FOR HOODS 
I4V-70 F I L T E R  PAPER COUNTED ON BECKHAN WIDE B E T A  1 , 

flPEP.AT 1LJ>lS GENERATING POLLUTANTS: 
W A S T E  TPEATWENT SYSTEM: 
M 3 N I T O R I N C  SYSTEM: 
SARPLk INFORHAT ION: 

R E C E I V I N G  MEDIA: 

52 SAMPLES PER YEAR 
CONTINUOUS 
A TH 0 S P H E R  E 

A L D E P O O L 0 0 5 A 7 2 0 8 0 1  
ALHUOUEROUE O P E R A T I O N S  O F F I C E  . . 
LOS ALAMOS AREA O F F I C E  
U N l V E F S I T Y  OF C A L I F C I R N I A  - L O S  ALAHOS 
L 3 S  ALAHOS S C I E N T I F I C  L A B  
R A D I O C H E H I S T R Y  S I T E  
ALPHA WING STACK TA-48-1  
GLOVE BOXES 
H I G H  E F F I C I E N C Y  F I L T E R S  
HV-70 F I L T E R  PAPER COUNTED ON BECKHAN WIDE B E T A  1 

52 SAMPLES PER YEAR 
CON1 I NUOUS 
ATMOSPHEPE 

SECTION 0 :  
OPEPAT IONS OFFICE:  
AREA OFFICE:  
CONTRACTOR: 
PLANT T I T L E :  
F A C I L I T Y  TITLE:  . 
EFFLUENT RELEASE POINT:  
(IPERATITINS GENERATING POLLUTANTS: 
WASTE TREATMENT SYSTEM: 
HOYITOP.INC SYSTEM: 
SAYPLE INFORMATION:.  , . 

R E C E I V I N G  MEDIA:  

. 

I . .  .. . . .. 



I 

RUN DATE: 12 /03172  

P G  46' . 

00s €IS 02 . 
172-12) 

I 
I 

U - S o  A T O H I C  ENERGY COMMISSION 
EFFLUENT I N F O R H A T I O ~ I  SYSTEM 

NARRATSVE S U W A R Y  DATA B A S E  RASTER L I S T  

SECTION 0: * 

OPERAT I O N S  OFFICE:  
ASEA OFFICE:  
CONTRACTOR: 
PLbNT T I T L E :  
F4C I L I  T Y  T I T L E :  
EFFLUENT F E L E A S E  POINT:  
O P t P A T  IfMS GENERATING POLLUTANTS: 
WASTE TPEATMErJT SYSTEM: 
MONITORING SYSTEM: 
SAHPLE INFORMATION: 

R E C E I V I N G  H E 0  IA :  

A L D E T O O L O O L A 7 2 0 B O l  
ALRUQUEROUE OPERATIONS O F F I C E  
LOS ALAHOS AREA CJFFICE 
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAHOS 
L 9 S  ALAUOS S C I E N T I F I C  L A B  
T A - 5 0  L l O l J I L ,  HASTE TREATMENT P L A N T  
NE STACK T A - 5 0 - 1  
HOODS 
MEDIUM E F F I C I E N C Y  F I L T E R S  
H V - 7 0  F I L T E R  PAPER COUNTED ON BECKHAN WIDE B E T A  1 , 

C O N T I  PIUO?IS 
ATMOSPIIEHE 

52 SPMPLES PER YEAR 

S E C T I O N  0:  ALDE TOO L O O Z A 7 2 0 8 0 1  
OPEPAT ioris OFFICE: ALBUQUERQUE OPEP.AT1ONS D F F l C E  

CONTR4GTOR: U V I V E R S I T Y  OF C k L I F f l R N I A  - LOS A L A H D S  
PLANT T I T L E :  * LOS A L I H U S  S C I E P I T I F I C  L A B  

EFFLUENT P E L E A S E  P O I N T S  SE STACK T A - 5 0 - 1  
f lPERATI@t lS  GENERATING POLLUTANTS: HOODS 
U l S T E  TP.EATMENT SYSTEM: MEDIUM E F F l C I E N C Y  F I L T E R S  
MOFJITOP.ING SYSTEM: H V - 7 0  F l L T F P  PAPER COUNTED ON BECKHAN WIDE B E T A  1 ' 
SAMPLE. INFORMATION: 52 SAMPLES PER YEAR 

C0NTIFIUC)US 
R E C E I V I N G  MEDIA:  ATMOSPHERE 

, A9.EA OFFICE:  - L O S  ALAYOS A R E A  O F F I C E  

F4C I L I  TY T I  TLE: TA-PO L Iau ro  H A S T E  TREATMENT PLANT 

4 

: *....&, b 

I .  

I 

. '  ' 
. .  

. 

SCttFDo YO- 1NF-4313 



R U N  DATE: 12/07-/72 r 
00s E I S  02 . 

. I  . (72-121 U.S. A T O f l I C  ENERGY C O M M I S S I O N  
EFFLUENT I N F O R M A T I O N  SYSTEM 

N A R R A T W E  SUMMARY DATA B A S E  MASTER L I S T  P t  47 . . 

ALOETOO 1 ~ 0 3 A 7 2 0 8 0 1  
AL0UUUERPUE OPERAT I O N S  O F F I C E  
LOS ALAHOS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAMOS 

T A - 5 0  L I O U I D  WASTE TREATMENT P L A N T  
5 3 U T H  STACK T I - 5 0 - 1  

L X  ALAWiJS SC I C ? I T I F  I C  L A B  

HOT CELLeGLOVE ROXvHOODS 

. .  SECTION 0: 
OPERAT I O N S  OFFICE: 
AREA OFFICE:  
C9NTRA CTOR: 
PLANT T I T L E :  
F A C I L I T Y  T I T L E :  
EFFLUENT RELEASE POINT: 
OOERAT InNS CEFJERATING POLLUTANTS: 
WASTE TREATMENT SYSTEM: 
HON I T O R I  NG SYSTEM 2 
Sbl- lPLE INFORMATION: 

R E C E I V I N G  MEDIA:  

. 

~~ 

H 1 GI1 E F  F I ENCY F 1 L TE R S  
H V - 7 0  F I L T E R  PAPER COllNTED ON BECKMAN W I D E  B E T A  1 

52 SAHPLES PER YEAR 
CDI.11 I NUOUS 
ATHOSPHERE 

A L D E Z 0 3 5 0 0 1 A 7 2 0 8 0 1  
ALRUQVEFOUE O P E P A T I O N S  O F F I C E  
LOS ALAHOS AREA O F F I C E  
U # I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAMOS 
LOS ALAMOS S C I E N T I F I C  L A B  
PRESS U U I L D I N C  
E A S T  STACK TA-3-35 
H300 AVO CURIP:C OVENS 
MEDIUM E F F I C I E N C Y  F I L T E R S  AEROSOLV 95 
HV-70 F I L T E R  PAPER COUNTED ON BECKMAN H I D E  B E T A  1 

C l l N T I N U O U S  
ATMOSPIi EK E 

312 SARPLES PER YEAR 

' S E C T I O N  0: 
OPE P.AT I ONS OF F I  C E: 
AaEA OFFICE: 
CONTRACTOR : 
PLANT T I T L E :  
FAC I L I T Y  T I TL E: 
E F F L U E W  RELEASE POINT:  
OPERAT 1O?JS GEhERAT I N G  POLLUTANTS: 
W I S T E  TPFATMEWT SYSTEM: 
MOL I TOR I I lG SY S T EM: 
SAYPLE INFORMATION:  

. R E C E I V I N G  MEDIA:  

I 4 
1 

I 

SCHED. NO. INF-6313 
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i .  

Urns. A T O S I C  ENERGY C O H H I S S I O N  
DO5 E I S  02 * 

72-12) 
EFFLUENT I N F O R K A T I O N  SYSTEW 

\ N A R R A T I V E  SUMMARY DATA BASE MASTER L I S T  
I 

PG 48. . -  

SECTXON 0:  
OPEPATIONS OFFICE:  
AREA OFFICE:  
CONTRACTOR: . 

. PLANT T I T L E :  
FAC I L I T Y  1 I T t  E: 
E F F L U E W  ? ELEASE POINT:  
OPEPAT IOXS CENERAT I N G  POLLUTANTS: ' W4ST E TP EA TYENT SYSTEM 2 
M3NI T O R I N G  SYSTEK: 
SARPLE INFOPMATION:  

AL DE2 0 3 5 0 0 2 A  720 901 
ALBUQUEROUE OPERAT I O N S  O F F I C E  
LOS ALAMOS AREA O F F I C E  
U N I  V E R S I  TY OF C A L I F O R N I A  - LOS ALAMOS 
LOS ALAWOS S C I E F ! T I F I C  L A B  
PRESS D l J I L O l N C  
NUW STACK T A - 3 - 3 5  

HED tub! E F F  I CI ENCY F I L T E R S  AEROSOLV 95 
HV-70 F I L T E R  PAPER COUNTED ON BECKYAN W I D E  B E T A  

CDNT INUDIJS 
ATF?DSPHER E 

. 

GLOVE R O X ~ H U D C , R A K I N G  AND HEAT TREAT FURNACES - .  

312 SAFIPLES PER YEAR 
1 

RECE I V I  NG N E D  I A: 

A L  D E 2  0 3  50 03 A 72 080 1 
ALBUOUERQUE OPERATIONS O F F I C E  
LOS ALAYUS AREA O F F I C E  
U V I V E R S I T Y  OF C A L I F O R N I A  - L O S  ALAHOS 
LOS ALAHOS S C I E N T I F I C  L A B  
PPESS B U I L D I N G  # 

SW STACK T A - 3 - 3 5  
ROOM 
H E 0  I UIY E F F  I C I  E t K Y  F I L T E R  S 
HV-70 F I L T F R  PAPER COUNTED ON BECKHAN W I D E  B E T A  1 

312 SAMPLES PEP. YEAR 
CON r I NUOU S 
ATMOSPHERE 

S E C T I O N  0: 
OPE RAT I ONS OF F 1 C E : 
AaEA OFFICE: 
C3NTRACTOR: 
PLANT T I T L E :  
F A C I L I T Y  T I T L E :  
EFFLUENT P E L E A S E  P O I N T ?  
OPEPAr IONS GENERATING POLLUTANTS: 
UASTE TPEATMENT SYSTEM: 
M3NlTDG ING SYSTEM: 
SAMPLE. INFOPHATION:  

R E C E I V I N G  MEDIA:  

. -I . . .  
6 .  

. . . . .  . .  . .  . .  -. . 

. .  'i 
. -  

SCHED. NO- INF-6313 
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10s E I S  02 
UmSm A T O N I C  ENERGY C O M M I S S I O N  

E F F L U  EtST 1 YF3RMAT I ON SY STEV 
(72-121 

I '. N A R R A T I V E  SUMYAPY DATA B A S E  MASTER L I S T  
, . .  

SECTION 0 :  a A L  0 E3 0 6 6 0 0 B A 7 2  0801 
ODERATIONS OFFICE: ALBUOUEROUE O P E P A T I O N S  O F F I C E  
AREA OFFICE: L D S  ALAXOS AREA O F F I C E  
CONTRACTOR: UVIVE?.SITY OF C A L I F O R N I A  - L O S  ALkMOS 
PLANT T I T L E :  LOS ALAHOS S C I E N T I F I C  L A B  
F A C I L I T Y  T I T L E :  S I G M A  R U I L D I N C  > 
EFFLUENT R t L E A S E  P O I N T :  NU STACK TA-3-66 
OPEP.AT IflNS C E l l E P A T I N G  POLLUTANTS: FOUFIDPY t400DS 
W4STE TFEATNENT SYSTEM: NONE 
H3N I T OR I !I G 5 Y 5 TE M: H V - 7 0  F I L T E R  PAPER COUNTED ON SECKMAN W I D E  SETA 1 
SAnPLE I N F O R H A T  ION: 312 SAMPLES PER YEAR 

COYT INUOUS 
R E C E I V I N G  MEDIA:  ATMOSPHER E 

, S E C T I O N  0 :  
OPERATIONS O F F I C E :  
A l E A  OFFICE:  
COYTRACTOR: 
PLANT T I T L E :  
F A C I L I T Y  T I T L E :  
EFFLIIEWT R E L E A S E  P d I N T :  
W E R A T  I O N S  GENERATING POLLUTANTS: 
WASTE TFEATHENT SYSTEM: 
HtIN I T  Q R I  NC SYSTEM: 
S4YPLE * INFORMAT ION: 

I 

RECE I V I t J t  HED SA:  

ALDE3 a66 0 0 9 A 7 2 0 8 0 1  
ALBUQUEPQUE O P E R A T I O N S  O F F I C E  
L O S  ALAHOS AKEA O F F I C E  
U V I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAHOS 
LOS ALAHOS S C I E N T I F I C  L A B  
SIGMA H U I L D I N G  
NE STACK TA-3-66 
HOODS 
NONE 
H V - 7 0  F I L T E R  PAPER COUNTED ON BECKMAN W I D E  BETA 1 

C O N T I  NIIOUS 
ATMOSPIILKE 

312 SAMPLES PER YEAR 

__- . -- 
RUN DATE: 1 2 f 0 7 ~ 7 2  

PG 4 9 ' -  * -  

.. 

. .  

iCHED. NO. 1NF-6313 
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I KUN U A I t I  l L I V I # I L  

U-Sm ATOMIC ENERGY C O H M I S S I O N  
E I S  02 

!-li!) 
I EFFLUENT I N F O R M A T I O N  SYSTEM 

P C  50 
\ N A R R A T I V E  SUHHARY DATA RASE MASTER L I S T  .. 

# 

' A L O E 3 0 6 6 0 1 0 A 7 2 0 8 0 1  
ALBUQUERQUE O P E R A T I O N S  O F F I C E  
LOS ALAHOS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAHOS 
LOS ALAHOS S C I E N T I F I C  L A B  
S I C H A  A U I L D I N C  
SE STACK T A - 3 - 6 6  
t 1 n o o s  
H I G H  E F F I C I E N C Y  F I L T E R S  
ttV-7fJ F I L T E R  PAPER COUNTED ON BECKHAN WIDE B E T A  1 

312 SAMPLES PER YEAR 
CONTINUOUS 
ATHOSIJHER E 

SECTION or - 
0PERATIO.YS OFFICE:  
APEA OFFICE: 
CO8lTRACTCR: 
PLANT T I T L E :  
F A C I L I T Y  T I T L E :  
EFFLUEtJT RELEASE POINT: 
OPEPATIUNS GENERATING POLLUTANTS: 
WASTE TPEATMENT SYSTEM: 
YUN I T OR I N G  SYSTEM: 
SAEPLE 1NFOP.HAT ION: 

RECE I V I  t!C HED I A: 

A L D E 3 0 6 6 0 1 3 A 7 2 0 8 0 1  
AL BUOU ERQUE OPERAT IONS O F F 1  CE 
LOS ALAHOS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS A L 4 Y O S  
L O S  ALAYOS S C I E N T I F I C  L A B  
SIGMA R U I L D I N C  
N3RTH STACK T A - 3 - 6 6  
B R E A K I N G  CHAMREP 

S E C T I O N  0: 
OPERATIONS O F F I C E :  
AREA OFFICE: 
CONTPACTOR: 
PLANT T I T L E :  
FAC 1 1  1 T Y  1 I T L E :  
EFFLUENT RELEASE POINT: 
OPEf iATIONS GENERATING POLLUTANTS: 
WASTE TPEATHEtlT SYSTEM-' 
Y 3 N I T U R I N C  SYSTEM: 
S A W L E .  I!IFUPMATION: 

. 
CYCLflUE SEPARATDR 
H V - 7 0  F I L T E R  PAPER COUNTED ON BECKMAN W I D E  B E T A  1 

312 SAHPLES PER YEAR 
CONTI.'(lJOUS 
A T  NOS PtIEH E R E C E I V I N G  MEDIA: 

. 
-. . 

. .  
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. R U N  DATE: 12/07/72 
U.S. A T O N I C  ENERGY C O M M I S S I O N  

,os E I S  02 
72- 121 

I 

\ 
= .  
. .  ' 

P G  5 1  
EFFLUENT I N F O R M A T I O N  SYSTEM 

N A R R A T I V E  SUMYAPY DATA B A S E  MASTER L I S T  

A L D E 3 0 5 6 0 2 4 A 7 2 0 B O L  I 

ALBUOUEPOUE O P E R A T I O N S  OFFICE 
LOS ALAHOS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAMOS .. 
LOS ALAHOS S C I E N T I F I C  L A B  
S I G M A  O U I L D I N G  
HEST CENTRAL STACK TA-3-66 

NONE 
H V - I O  F I L T E P  PAPER COUNTED ON BECKMAN WIDE BETA 1 

C O N 1  INUOUS 
ATMOSPHERE 

. . .  
. a  

ccnoo . .- 

312 SAMPLES PER YEAR 

SECTION 0: . 
OPEEATIONS OFFICE: 
AREA OFFICE: 
CONTRACTOR: 
PLANT T I T L E :  
FAC I L 1 T Y  T I TLE: 
EFFLUENT RELEASE POINT: 
OPERA T I OrlS CE HER A T  I NG POLLUTANTS: 
WASTE T R E A T M N T  SYSTEM: 
14DNI T O R I  FIG SYSTEM: 
SPt4PLE INFORMATION: 

R E C E I V I N G  MEDIA: 

A L O E 3 0 6 6 0 Z b A 7 Z 0 8 0 1  
ALBUQUEPQUE O P E R A T I O N S  O F F I C E  
LOS ALAMOS AREA O F F I C E  
U N I V E P S I T Y  OF C A L I F O R N I A  - L O S  ALAMOS 
LflS ALAMIIS S C I E N T I F I C  L A 8  
S I G M A  B U I L D I N G  
NU C r J R k t R  STACK TA-3-66 _. 
HOOD . .  
MEDIUM E F F I C I E N C Y  F I L T E R S  
H V - 7 0  F ILTER.  PAPEP COUNTED ON BECKMAN W I D E  BETA I 

312 SAMPLES PER YEAR 
CONTINUOUS 
ATHOSPHEHE 

S E C T I O N  0 :  
OP EP 4 1  I (INS O F F  ICE: 
AREA OFFICE:  
CQNTPACTOR: 
PLANT T I T L E :  . . .  
F A C I L I T Y  T I T L E :  
EF FLUEtJT RELEASE POINT:  
OPEPAT IONS G E h E R A T I N G  POLLUTANTS: 
WASTE TFEATMENT SYSTEM: 
HONI T U R I N G  SYSTEM: 
SAMPLE IFIFUPMAT ION: 

R E C E I V I N G  MEDIA: 

. 
! 

.. 
. 

. -  

I , . .  * I '  . I . . . .  . 
. .  . .  



I 

- 1  

DOS E I S  02 . . 
t 72- 12) U.S. A T O r I C  EYEPGY COMMISSION 

E F F L U E N T  I N F O W A T I O N  SYSTEM 
\ N A R R A T I V E  SUflHARY DATA B A S E  f lASTER L I S T  

SECTION 0: A L D E 4 1 0 2 0 0 l A 7 2 0 8 0 1  
OPERATIONS.  OFFICE:  ALBUOUEPOUE ClPERATIONS O F F I C E  
AREA OFFICE:  
CONTRACTOR: 
PLANT T I T L E :  L D S  ALAMOS S C I E N T I F I C  L A B  
F 4 C I L I T Y  T I T L E :  TECH SI IOPS A D D I T I O N  
E F F L U E N T  RELEASE P O I N T 2  M A I N  STACK T A - 3 - 1 0 2  
i lPERAT I n N S  GENERATING POLLUTANTS: SHOP MACHINERY 
Ir4STE TPEATMENT SYSTEM: WOOL F I L T E P  PAGS 
HO N I T 11 R I '1 G S Y S T E H : t { V - 7 0  F I L T E R  PAPER COUNTED ON BECKHAN HIDE BETA 1 
SAWPLE I N F W M A T I O N :  312 SAMPLES PER YEAR 

C ON T I NUDUS 
R E C E I V I N G  EIEDIA: ATMOSPIIERE 

. L D S  ALAMOS ARFA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAflOS . 

S E C T I O N  0 :  
OPEPUT I lJF lS OFFICE:  
AREA OFFICE:  
C i l N  1 P A C T 0 R : 
PLANT T I T L E :  
F4C 1L I T Y  T I T L E :  
E F F LU E NT R E L  E A SE P O  I NT : 
OPE .S A'T I nPI S G EN ERA T I NJC POLLUTANTS : 
W l S T E  TREATMENT SYSTEfl:  

S A W 1  E . I NF ClRM AT I ON : 

R E C E I V I N G  MEDIA: 

MDN r TOR I ?JG SYSTEM: 

A L O E 5 1 4 1 0 0 6 A 7 2 0 8 0 1  
ALDUOUEPQUE O P E P A T I O N S  O F F I C E  
LDS ALLMOS AREA O F F I C E  
UNI VEF S I TY OF -CAL I F O R N l A  - LOS ALAHOS 
LUS ALPHOS S C I E N T I F I C  L A 8  
R O L L l N C  K I L L  H U I L l ) l l r l G  e 

NDPTH STACK T A - 3 - 1 4 1  
NJODS 
CY C LUNE S E PAR ATOR 
HV-70 F I L T E R  PAPER COUNTED ON BECKMAN WlDE BETA 1 

CONT IVUOUS 
ATMOSPt l tRE 

52 SAMPLES PER YEAR 

PG 5 2 .  . 

. .  .. 
_ _  . .-. ,. ' .. . ' . _  

. .  
, .  

e .  . .  
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RUN DATE: 1 Z / O ? / 7 Z  DO5 € I S  02 . 
U - S a  A T O H I C  ENERGY C O H H I S S I O N  

I EFFLUEFIT I NFORHAT I O N  S Y S T E H  . I I  ': 
I72-12) 

N A R R A T I V E  SUHYARY DATA B A S E  HASTER LIST PG 53. - - \ 

, 
A L O E 5 1 4  1 0 0 9 A 7 2 0 8 0 1  . 
ALBUQUERQUE O P E R A T I O N S  O F F I C E  

. SECTION 0: * 
O P E R A T I O N S  OFFICE:  
AREA OFFICE:  L 9 S  ALAYOS AREA O F F I C E  
CONTPACTOR: UNIVEP.SITY OF C A L I F O R N I A  - LOS ALAMOS ' 
P L A N T  T I T L E :  L 3 S  ALAHOS S C I E N T I F I C  L A B  
FAC I L I TY T I T L E :  R O L L I N G  H I L L  B U I L D I N G  
EFFLUENT P E L E A S E  POINT: NW STACK T A - 3 - 1 4 1  
O P E P A T I n N S  G E N E R A T I N G  POLLUTANTS: C U R I N G  OVENS AND IlUnOS 
UASTE TFEATMENT SYSTEM: N9E:E 
H C N I  TI)P I t iG SY STEH: H V - 7 0  F I L T E R  PAPER COUNTED ON BECKMAN WIDE BETA 1 . 
SAMPLE INFOPHATION:  5 2  SAMPLES PER YEAR 

R E C E I V I t t G  MEDIA:  
CONTINUOUS 
AT YOSP tl EP E 

l S E C T I O N  0: - 
O P E R A T I  ONS OFFICE:  
A l E A  OFFICE:  
C 3 N  TR ACTOR 2 
P L A N T  T I T L E :  
FAC I L  1 TY T I T L E  : 
E F F L U E N T  RELEASE POINT: 
OPEPAT IONS GENERATING POLLUTANTS: 
WASTE TREATMENT SYSTEH: 
H 3 N  I TOR I FIG S Y  STEH: 
SAMPLE. I t lFORMATION:  

P E C E l V I N G  MEDIA:  

I 

A L O E 5 1 4  1 0 1 0 A 7 2 0 8 0 1  
ALRUQUEFOUE O P E R A T I O N S  O F F I C E  
LOS ALAHOS AREA O F F I C E  
U N I V E P S I T Y  OF C A L I F O P N I A  - L O S  ALAHOS 
LOS ALAHOS S C I E N T I F I C  L A B  . 
R J L L l N G  M I L L  P U I L D I P l G  
SW STACK T A - 3 - 1 4 1  
H330S 
NONE 
H V - 7 0  F I L T E R  PAPER COUNTED ON BECKHAN WIDE BETA 1 

CONTINl lOUS 
ATHflSPHER E 

52 SAMPLES PER YEAR 

I 

. .  

I 

SCHED- N O -  1 V F - 6 3 1 3  



DOS EIS 02 
f72-121 

I 

U.S. ATOMIC ENERGY C O H H I S S I O N  
E F F L U E N T  I N F O R M A T I O N  SYSTEM 

N A R R A T I V E  SUNMARY DATA B A S E  MASTER L I S T  

RUN DATE: 12/07/72 

PG 54 . ..  
. .  

s. 

. SECTION 0: 
O P E R A T I O N S  O F F I C E :  
AREA O F F I C E :  
CONTRACTDR : 
PLANT T I T L E :  

I F A C I L I T Y  T I T L E :  
E c F L U E N T  RELEASE P O I N T S  
OPERATIONS GENERATING POLLUTANTS: 
W4STE TREATMENT SYSTEM: 
M O N I T O P I N G  SYSTEM: 

SAMPLE I N F  OPMAT I ON: 

A L D E 6 0 0 3 0 3 1 A 7 2 0 7 2 5  
ALAUQUEROUE O P E R A T I O N S  O F F I C E  
LOS ALAHOS AREA O F F I C E  
U V I V E R S I T Y  O F  C A L I F O P N I A  - LOS ALAHOS 
LOS ALAMOS S C I E N T I F I C  L A B  
D P - S I  TE 
M A I N  STACK T A - 2 1 - 3  
U R A N I U Y  LABORATORY 

2 CFM SAMPLE ACROSS H V - 7 0  F I L T E R  COUNTED ON W I D E B E T A  
cOUr4TE R 

r i m E  . 

50 ShMPLES PER YEAR 

ATMOSPHERE REC E I V I NG f4ED I A: 

S E C T I O N  0:  
O P E R A r I O N S  OFFICE:  * 

AREA O F F I C E :  
C9NTPACTflR: 
P L A N T  T I T L E :  
FAC I L I T Y  T I T L E :  
EFFL lJENT P E L E A S E  POINT: 
W E P A T I  OHS CEIJERATING POLLUTANTS: 
WASTE TREATMENT SYSTEM: 
w w s T o P I r : c  SYSTEM: . . 
SAMPLE I? lFUPHATION:  

R E C E I V I P I G  MEDIA:  

A L C E 6 0 0 3 0 3 2 A 7 2 0 7 2 5  
ALBUQUERQUE O P E R A T I O N S  O F F I C E  
L O S  ALAMOS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - L O 3  ALAMOS 
LOS ALAMUS S C I E N T I F I C  L A B  e 

D P - S I T E  
I N C  INERATOP STACK 
URAt!tUW REC0VEP.Y I N C I N E R A T O R  
t iEPA FILTEH 
2 CFM SAMPLE ACPOSS H V - 7 0  F I L T E R  COUPITED ON WIDEBETA.  
COUNT E R 

50 SAMPLES PER YEAR 

A T H O S P l l t R E  
I 

8 

. .  
..-L . .  

-. 

. '  
.. 

;CHED. NO. INF-6313 
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RUN DATE: 1 2 / 0 1 / 7 2  
t '  

os  €IS 02 
(12 -12 )  U - S o  A T O Y I C  ENERGY C O M M I S S I O N  

EFFLUENT I N F O R M A T I O N  SYSTEM 
N A R R A T I V E  SUHHARY DATA B A S E  MASTER L I S T  PG 55 * '  

SECTION 6: - 
OPERAT I O N S  OFFICE:  
AREA OFFICE: 
CONTP ACTOR: 
PLANT T I T L E :  
FAC I L I T Y  11  T L  E: 
EFFLUEVT P E L E A S E  P O l N T S  
OPERATIONS GENERATING P O L L U T A N T S #  
WASTE TPEATHE?IT SYSTEM: 
MONITORING SYSTEM: 

SAMPLE INFOPMATION:  

REC E I V I N G  M ED I A: 

S E C T I O N  0: 
O P E R A T I W S  OFFICE:  . 
AREA OFFICE: 
C3NTPACTOR: 
PLANT T I T L E :  
F A C I L  I T Y  T I T L E :  
EFFLUENT P E L E A S E  POINT: 
OPEPAT I O N S  GENERATING POLLUTANTS: 
UASTE TREATMENT SYSTEM: 
M N I T O R I N G  SYSTEM: 

SAHPL E I NF 0 RH AT I OH : 

R E C E I V I N G  M E D I A S  

. .  A L @ E 6 0 0 4 0 4 1 A 7 2 0 7 2 5  
ALRUQUEROLIE O P E P A T I O N S  O F F I C E  
L 3 S  ALAMOS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - L O S  ALA?IOS 
LOS AL4MUS S C I E N T I F I C  L A B  . .  
D P - S I T E  
SOUTH STACK TA-21-4  . .  
URANIUM LAHORATORY 
AEROSOLVE 9 5  
2 CFM S A Y P L E  ACROSS H V - 7 0  F I L T E R  COUNTED ON WXOEBETA . 
C OUNTE H 

. .  

50 SAMPLES PER YEAR 

ATMOSPtiERE 

A L D E 6 0 0 4 0 4 2 A 7 2 0 7 2 5  
ALBUOUEPQUE O P E R A T I O N S  O F F I C E  
L O S  ALANOS AREA O F F I C E  
U N I V E H S I T Y  OF C A L I F Q P N I A  - L O S  ALAHOS 
LOS ALAROS S C I E N T I F I C  L A B  . 
DP-S IlE 
TA-21-4 STACK 
HOT C E L L  LABORATORY 
HEPA F I L T E P .  
2 C F H  SAMPLE ACROSS H V - 7 0  F I L T E R  COUNTED 03 WIDEBETA. 
COUNT E R 

r .  

2 8  SAMPLES PER YEAR 

ATMOSPHERE 

. .i , -.I .. ' I .  

. .  



R U N  DATE: 12/07/72 ons EIS 02 
172-121 U-S. A T O N I C  ENEPGY C O M M I S S I O N  

E F F L U E N T  I N F O R M A T I O N  SYSTEM 
N A R R A T I V E  S U M Y M Y  DATA B A S E  MASTER L I S T  

. -  
PG 56 . 

. .  A L D E 6 0 0 5 0 5 1 A 7 2 0 7 2 5  . 
ALOUOUEROUE O P E R A T I O N S  OFFICE 
L U S  ALAHOS AREA O F F I C E  
U N I V E P . S I 1 Y  OF C A L I F O R N I A  - L O S  ALAHOS 
L O S  ALAWOS S C I E N T I F I C  L A B  
D P - S I T E  . .  
T A - 2 1 - 5  STACK 
RECOVEl iY  O P E R A T I O N  
HEPA F I L T E R  
2 CFM SAKPLE ACROSS 14V-70 F I L T E R  COUNTED ON WIDEBETA 
COUNTER+KANNE CHAMBER 

. -  

52 SAMPLES PER YEAR 

S E C T I O N  0:  
OPEP.41 IONS OFFICE: 
AREA OFFICE:  
COYTP 4 CT OR 2 
PLANT T I T L E :  
FBC I L I T Y  T 1 T L E  : 
EFFLUENT RELEASE POINT:  
O P E R A T I n N S  GENERATING POLLUTANTS8 
WASTE TREATMENT SYSTEM: 
MONITORING SYSTEM: 

SAKPLE INFORM AT ION: 

RE CE I V I  fJC M E 0  I A: 

I 

ATMOSPH ER E 

S E C T I O N  0: 
OPEfiATIONS O F F I C E :  
AaEA OFFICE:  
C’lXTP ACTOH : 
PLANT T I T L E :  
F h C l L  I T Y  T I T L E :  
EFFLI IENT RELEASE POINT:  

WASTE TEEATrCENT SYSTEM: 
N3fJ I T  OR I NC. SYSTEM: 

SAMPLE I NF URMAT I ON: 

R E C E I V  I N C  NED IA: 

.OPERAT I O N S  CElFlESATlNG POLLUTANTS: 

A L D E b O l 2 1 2 1 A 7 2 0 7 2 5  
ALRUOUEROUE O P E R A T I O N S  O F F  I C E  
LO5 ALAHOS AREA O F F I C E  
U V I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAMOS I 

LflS ALAHOS S C I E N T I F I C  L A B  . a 

D P - S I T E  
STACK 1 T A - 2 1 - 1 2  
PLUTON I U M t U R A N  I U M  LABORATORY OPERAT IONS 
A Y E R I C A N  A I R  F I L T E R  P L - 2 4  10 P L U  A I R  HAT 
2 C F M  SAMPLE ACP.0SS H V - 7 0  F I L T E R  C O U M E D  ON WIDEBETA.  
COUNTER 

52 SAMPLES PER YEAR 

A TMOS PtlE RE 
4 

-. 

+ 1 . . , .  , . ,.. ... ... ,. *. - *.. .. . . , .  1. b.. . 
a .  . . : .. . 

. 
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R U N  O A T E I  12/07/72 

. a  
U.S. ATOMIC ENERGY C O H H I S S I O N  

EFFLUENT I N F O R M A T I O N  SYSTEM 

00s €IS 02 
(72-12) 

PG 57 , N A R R A T I V E  SIJHFARY DATA n A S E  HASTER L I S T  

. S E C T I ~ ~ N  0: - A L C E 6 0 1 2 1 2 2 A 7 2 0 7 2 5  

. .  OP EP A T I Oq 5 OFF1 C E  : 
A3EA O F F I C E :  
CONTRACTOR: 
PLANT T I T L E :  
FAC I L  I T Y  T I T L E :  
EFFLUE?:T f iELEASE POINT: STACK 2 T A - 2 1 - 1 2  
OPE S A T  I O N S  GE.?:ERAT I N C  POLLUTANTS: 
W4STE TilEATHEFJT SYSTEH: AMERICAN A I R  F I L T E R  P L - 2 4  10 P L Y  A I R  M A T  - . 
M3S I T Of! I PIG SYSTEM : 

S4HPLE INFORMATION:  . 52 SAMPLES PER YEAR 

A L  BUQUEROUE OP €RAT I O N S  O F F  I C E  
LOS ALAMUS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O P N I A  - L O S  ALAHOS . 
L O S  ALAHOS S C I E N T I F I C  L A B  
DP-S ITF. 

PLUTO'J I U H t U P  A N I  UN LABORATORY O P E R A T I  ON5 

2 CFN SAHPLE ACROSS HV-70 F I L T E R  COUNTED OY WIDEBETA 
COUNT E R 

1 
b . .  

. ,  

. .  
. . 

REC E I V  IFIC YED I A :  4THOSPHERE 

S E C T I O N  0 :  A L O E 6 0 1 2 1 2 3 A 7 2 0 7 2 5  
OP EF A T I OblS OFF 1 CE 2 
&SEA O F F I C E :  
C O!J TR A C TOR : 
PLANT T I T L E :  L O S  ALAHOS S C I E N T I F I C  L A B  
FAC I L I  T Y  T I T L E :  D P - S I T E  

OPERA1 10'1s GE:IERAT I N C  POLLUTANTS: 
WZSTE TREATHEPIT SYSTEM: 
HON I T OR I N C  SYSTEM: 

ALBUQUERQUE O P E R A T I O N S  O F F I C E  
LOS ALASUS AP.EA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAHOS 

EFFLUENT RELEASE POINT:  STACK 3 B U I L D I N G  12 . a  

P L U T O N I U M t U R A N I U H  LABORATORY OPERATIONS 
AMERICAN A I R  F I L T E R  P L - 2 4  10 P L Y  M A T  

' 2 . C F M  SAHPLE ACROSS HV-70 F I L T E R  COUNTED ON WIDEBETA.  
~ ~- 

SAHPLE INFORMATION:  

R E C E I V I N G  MEDIA: 
L 

COUNTER 
52 SAMPLES PER YEAR 

ATMOSPHERE 

. .  
. .  . 

I 

2 .  . I ., 
. .  

. 

. .  
.r . 

. .  . . e  I e L ' L  



00s E I S  02 
172-12) 

RUN DATE: 12/07/72 
U.S. A T O N I C  ENERGY C O H H I S S I O N  

E F F L U E N T  I N F O R H A T I O N  SYSTEM 
N A R R A T I V E  SUMMARY DATA B A S E  MASTER L I S T  PG 5 8  9 

A L D E 6 0 1 2  1 2 4 A  720725 
ALBUQUEPOUE O P E P A T I O N S  OFFICE 
LOS ALAMOS AREA OFFICE 
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAMOS 
LOS ALAMOS S C I E N T I F I C  LA8 
D P - S I  TE 

. .  
. 

S E C T I O N  0: . 
ODE P.AT I OSIS O F F 1  C E: 
A?EA OFFICE: 
CONTRACTOP: 
?LAST TITLE:  
F A C I L I T Y  T I T L E :  
EFFLUENT P.ELEASE POINT:  
OPERATIO\lS GENERATING POLLUTANTS: 
W4 ST E TD EA THE MT SYSTEM: 
M3N I T O R  I NL SYSTEM: 

S4HPLE INFORHATIDN:  

R E C E I V I N G  MEDIA:  

- - .  STACK 4 T A - 2 1 - 1 2  
P L U T O N  I UH+UPAN I U H  LABORATORY O P E R A T I O N S  
AMERICAN A I R  F I L T E R  P L - 2 4  l O P L Y  A I R  MAT 
2 C F H  SAMPLE ACPOSS H V - 7 0  F I L T E R  COUNTED ON WIDEBETA 
C DllPl 1.E R 

52 SAMPLES PER YEAR 

ATHOS PHE RE 

ALDE t 146 1464720 72 5 
hLBUQUEROUE @ P E R A T I O N S  OFFICE 
L!JS ALAMOS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS A L A H O S  
L C S  ALAYOS S C I E N T I F I C  L A B  
D P - S I T E  
T A - 2 1 - 1 4 6  F!LTER B L D C  STACK 
P L U T U N I U H  LABORAT0P.Y O P E R A T I O N  
HEPA F I L T E R S  
2 CFM SAMPLE ACROSS H V - 7 0  F I L T E R  COUNTED ON WIDEBETA,  

szc i i cv i  0:  
OPEPAT IllI45 OFFICE:  . 
M E A  C F F I C E :  
C3'J T R A C TOP. : 
P L b N T  T I T L E :  
F A C I L I T Y  T I T L E :  

u P E R A T I 9 r i S  CEKEqET ING POLLUTANTS: 
WASTE TPEATHENT SYSTEM: 
?!!MI T O R I  EiG SYSTEM: 

SAKPLE I N F U R H A T I O N I  

EF FLUEPIT RELEASE POINT: 

. 

COUNT E P. 
52 SAMPLES PER YEAR 

ATMOSPHERE R E C E I  V 1 NS M E D I A :  
I 

. .  . .  
f 

. -. , , I . ,  1 I,., ..-. ' \ " L  

. .  . .  

i 



DOS E I S  02 
(72-121 

RUN DATE: 12./07{72 
U.S. A T C H I C  ENERGY C O Y H I S S I O N  

EFFLUENT I N F O R M A T I O N  SYSTEM . 
' N A R R A T I V E  SUMHARY DATA B A S E  MASTER L I S T  ' PG 59 . ' 

I 
S E C T I O N  0 :  * 

OPE?ATI f lF iS  OFFICE:  
AP.EA OFFICE:  
CONTRACTOR: 
PLANT T I T L E :  
F A C I L I T Y  T I T L E :  
EFFLUENT RELEASE P O I N T :  
OPFliAT I OVS GENEPAT ING POLLUTANTS: 
WASTE TPEATEENT SYSTEM: 
M 3 Y I  T O R I  YC SY STEIY: 

SAMPLE I r lFORMkT ION: 

R E C E I  V I N C  ME0 IA:  

. S E t T I r l N  0: 
OPEP.AT IObIS O F F I C E :  
A 8 E A  OFFICE: 
CONTRACTOR: 
PLANT T I T L E :  
F.lC I L I T  Y T I TLE: 
EFFLUEMT RELEASE POINT:  
OPEiiAT IONS GENERATIKG POLLUTANTS? 
W A S T E  TYEATHEFIT SYSTEM: 
MU41 T O R I ? l C  SYSTEM: 

SA HPLE I NF ORM AT I ON : 

R E C E I V I N G  MEDIA:  

I 

. .  . .  

A L D E 6 1 5 0 1 5 0 A 7 2 0 7 2 5  
ALBUTJEPOUE O P E P A T I O N S  OFFICE 
LDS ALAHOS AREA O F F I C E  
U Y I V E E S I T Y  OF C A L I F O R N I A  - LOS ALAMOS 
LOS ALAMdS S C I E N T I F I C  LAB 
D P - S I  T E  
T A - 2 1 -  150 STACK 
P L U  TOY I UH L AB'JRATORY OP €RAT I ON 
AEROSOLVE 95 F I L T E R S + T Y P E  G A I R  H A T  A M E R I C A N  F I L T E R S  
2 C F H  S A Y P L E  ACROSS H V - 7 0  F I L T E R  COUNTED ON W I D E B E T A  
COUNTER 

SI SAMPLES PER YEAR 
. .  

ATMOSPHERE 

A L D E 6 1 5 5  1 5 1 A 7 2 0 7 2 5  . .  
ALRUQUERQUE O P E R A T I O N S  O F F I C E  
LOS ALAMOS APEA O F F I C E  
U N I V E R S I T Y  O F - C A L I F O R N I A  - L O S  ALAMOS 
L O S  ALAXOS S C I E E I T I F 1 C  L A B  a 

00-5 I T E  
NE STACK T A - 2 1 - 1 5 5  
U P A N I U H  LAOORATflRY 
H E P A  F I L T E R  
2 CFM SAMPLE ACROSS H V - 7 0  F I L T E R  COUNTED ON M I D E B E T A .  
COUNTER 

5 1  SAMPLES PER YEAR . 
A 1HOSP HER E 

I 

-,, .. , ._,.. . I..'- . a n .  ,, . _ .  ..:....,. , -., , I  ..;* -. 
1 

a .  

.C ,-. .,- .,I.- *.'- 
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90s € I S  02 . R U N  DATE: 12/07/72 
( 72-12) U-S- ATO’IIC ENERGY C O M M I S S l O N  c 

% 
4 

PG 60 N A R R A T I V E  SUHYARY DATA B A S E  MASTER L I S T  c 
. E F F L U E N T  I N F O R M A T I O N  SYSTEM 

A L D E 6 1 5 5 1 5 2 A 7 2 0 7 2 5  
AL DUOUEROUE O P E R A T I O N S  OFFICE 
L U S  ALAHUS AREA O F F I C E  
U V I V E ‘ t S I T Y  QF C A L I F O R N I A  - L O S  ALAMOS’ . . 
LOS ALAHOS S C I E N T I F I C  LAB 
G P - S I T E  
Fid S T 4 C K ’ T A - 2 1 - 1 5 5  
UR AIJIUM L ABflRATORY 
HEPA F I L T E R  
2 C F H  SAMPLE ACR.OSS HV-70 F I L T E R  COUNTED ON W I D E B E T A  
COUNT E R . .  

, . I  . . .  
- .  .. 

5 1  SANPLES PER YEAR 

SECT1I)IJ 0: * 

O’ERATIONS OFFICE:  
AQEC OFFICE:  
C3NTRACTflR: 
PLANT T I T L E :  
F L C I L l T Y  T ITLE:  
EFFLUENT RELEASE POINT:  

W4STE 1PEATME)IT SYSTEMS 
MONI T O R I  ?sG SYSTEM: 

n P F P P r  I nns GENERATING POLLUTANTS: 

SAYPLE INFOPHATION: 

R E C E I V I  t1C MEDIA:  ATMOSPHERE 

A L E  E 6 I 5 5 1 5  31\72 072s 
ALSUQUEROUE O P E R A T I O N S  OFFICS 
LOS A L A W S  AREA O F F I C E  

LOS ALAHOS S C I E N T I F I C  L A B  e 

DP-S I T E 

U R A N I U M  L I B O R A T O R Y  
HEPA F I L T E R  
2 C F H  SAMPLE ACROSS H V - 7 0  F I L T E R  C O U M E D . O N  W I D E B E T A ,  
COUNTER 

u v r v m s r r y  OF CALIFORNIA - LOS ALAHOS 

SE STACK TA-21-155 . .  

51 SAMPLES PER YEAR 

AT MOS P NERE 

S E C T I O N  0: 
O?E RA T 1 0:I S OF F I C E : 
A s E A  OFFICE:  . 
C3NTPdtTflP : 

FiC I L I T Y  T I TLE: 
EFFLUENT f iELEASE POINT: 

. OpEPAT10.LIS GENERATING POLLUTANTS? 
. WASTE TFE4TUENT SYSTEM: 

M’INITORING SYSTEM: , 

SAMPLE INFOPMAT 1 ON: 

. 

PLA!dT T I T L E :  
. .  

R E C E I V I N G  MEDIA:  

i 

. 

1 .  . 1. 1:. . - . . .  i,.... , . . I  . . . _ .  . . I . ,  . .  . I . ,  

SCHED. NO. INF-6313 



DOS E I S  02. 
t 72-12) U.S. ATOMIC ENERGY C O Y M I S S I O N  

EFFLUENT I N F O R M A T I O N  SYSTEM 
N A R R A T I V E  SUHHARY DATA B A S E  WASTER LIST 

I 

P C  b l  , 8- 

1 

s c c T I o r 4  0: . A L D E b l 5 5 1 5 4 A 7 2 0 7 2 5  
OPE P A T  I OV S O F F  1 CE : 
A l E A  OFFICE:  
C3NTPACTOP : 

-ALBUQUERQUE OPERAT I O N S  OFF I C E  
LOS ALEMOS AREA O F F I C E  

L O S  ALAMOS S C I E N T I F I C  L A B  
3 - U N l V E H S I T Y  OF C A L I F O R N I A  - L O S  ALAHOS 

P l d r u  i I TLE : 
F 4 C I L  I T Y  T ITLE: 
EFFLlJEEIT RELEASE P O I N T :  
OPEFAT ICFlS GENEfiATlWG POLLUTANTS: 

MONITORING SYSTEM: 
W4STE rPEATl*!ENT SYSTEM: 

. . .. . . D P - S I T E  . I  , .. . 
SW STACK TA-21-155 . --a_-. .: 
U ? A N I U H  LAPORATORY 
H E P A  F I L T E R  
2 CFM SAMPLE ACROSS HV-70 F I L T E R  COUNTED DY WXDEBETA 
COUNTER. 

5 1  SAMPLES PER YEAR S A  HPL E 1 NF ORH AT I ON : 

REC E I V  I N G  MEDIA: ATMOSPHERE 

S E C T l O N  0 :  
O?EPATIC’!S OFF ICE: 
AaEA I I F F I C E :  
CON T HA C TOR : 
PLANT T I T L E :  
FAC I L I TY T I T L E :  
EFFLUEF:T RELEASE POINT:  
132F PAT IDYS GEIIERAT ING POLLUTANTS: 

M f l N I T r l R I N C  SYSTEM: 

SAHPLE INFOPM&TION:  

R E C E I V I N G  H E D I A :  

WASTE TREATMENT SYSTEM: 

A L D E 6 2 5 7 2 5 7 A 7 2 0 7 2 5  
ALBUQUEPQUE OPERAT I O N S  OFFICE 
Lc)S ALAMUS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAMOS 
LDS ALAHOS S C I E N T I F I C  L A B  
D P - S I T E  
O I L  RURNER STACK 
SALAMANDER I I IL  I N C I N E R A T O R  
HEPA F I L T E R  
2 CFM SAMPLE ACROSS HV-70 F I L T E R  COUNTED ON WIDEBETA. 
t OUFIT E R 

86 SAMPLES PER YEAR I 
I 4 

ATMOSPHEPE . 

. 
. .  . .  

. .  

.. .. . 
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ATTACHNENT. B 

L 

This attachment con ta ins  1) t h e  DoS/EIS-04, Nuclide Data Base Master L i s t  
and 2) t h e  Standard Euuclide I d e n t i f i c a t i o n  List. 

computet p r in tou t s '  f o r  the most part a r e  i d e n t i c a l  t o  t h e  data submit ted 
on the 7893 i n p u t  forns. 
s c c e p t a b l e  t o  t h e  computer d a t a  base.  
list a f t e r  they a r e  r epor t ed  on Form 789B. 
tion values have been cdnverted t o  s tandard  met r ic  u n i t s  of measure (e.g. 
meters3 o r  l i t e r s ,  c u r i e s ,  and curies/meter3 or c u r i e s / l i t e r  r e spec t ive ly )  
by t h e  computer programs and are d isp layed  on the  a t t a c h e d  DOS/EIS-04 

The s t znda rd  nuc l ide  i d e n t i f i c a t i o n s  a r e  those  
Other nuc l ides  w i l l  be added t o  t h e  

Volume, q u a n t i t y ,  and concentra- 

,. 

.- 

p r i n t o u t .  

r 
L 

. .  
f .  . .  

. . -.. . I  

0 '  

r 

I 



I .. .i , . . .  
0 .  i i .  9 .a 

- -  

T h i s  Table  of S tandard  Nuclide I d e n t i f i c a t i o n s  r e p r e s e n t s  a l l  t h e  v a l i d  
n u c l i d e  d e s c r i p t i o n s  p r e s e n t l y  allowed i n  t h e  EIS. 

. r e p o r t e d  i n  terms of  grams, t h e  c u r i e s  per  gram va lue  i s  mul t ip l i ed  by the  
number of grams r e p o r t e d ,  w i th  the  r e s u l t  equa l  t o  t h e  amount of  c u r i e s  
fo r  t h a t  p a r t i c u l a r  nuc l ide .  

When a nuc l ide  is 

Those nuc l ides  wi th  a c u r i e s  pe r  gram value equa l  t o  0.000E + 00 (zero) ,  
will be  r e j e c t e d  by t h e  e d i t  program i f  the  n u c l i d e  i s  r epor t ed  in terms 
of grams. I f  a c u r i e s  per gram conversion f a c t o r  f o r  a nuc l ide  i s  made 
a v a i l a b l e ,  t he  t a b l e  can be updated t o  a l low a nuc l ide  &o be repor ted  i n  
grams. 

. 

The combination n u c l i d e s  may n o t  be repor ted  i n  terms of  grams. They w i l l  
be "decayed" when r e p o r t e d  i n  the  Radionuclide Decay Repor ts ,  us ing  the  
half  l i f e  of the  longe r - l i ved  cons t i t uen t .  Exanples o f  combination nuc l ides  
are : 

BA-L4-140 RU-RH- 106 

CO-5 8- 60 TE-1-132 . 
KR-RB-88. ZR-NB-95 

. CE-141-144 SR- 8 9- 90 . .  - 

1 .  . 
. ' Nucl ide  d e s c r i p t i o n s  t h a t  are n o t  "decayed" on t h e  Radionucl ide Decay 

R e p o r t s  a re :  

oFJ-ID-ALPHA MAP 
UN- I D -  BiG MFP 

TRE 

'UN-ID-ALPHA i s  the  n u c l i d e  i d e n t i f i c a t i o n  used t o  r e p o r t  a l l  Unident i f ied I 
. ALPHA r a d i o a c t i v i t y .  

*. 
. 

UN-ID-BiG i s  the  n u c l i d e  i d e n t i f i c a t i o n  used t o  report  a l l  Unident i f ied 
Beta p l u s  Gamma r a d i o a c t i v i t y .  

MAP a r e  mixed a c t i v a t i o n  products .  

TRE are t r a c e  r a r e  e a r t h s .  

NOTE: 

- 
I 

. .  . .  

I MFP a r e  mixed f i s s i o n  products .  
I 

i 
! - 
, The r e p o r t i n g  o f '  combinations of n u c l i d e s  o r  i n i d e n t i f i e d  mixtures,  ' 

i as opposed t o  i s o t o p e  s p e c i f i c  r e p o r t i q g ,  is  discouraged.  
I 
i 

i -  
! : .  

1 

f 

I 

! 
I 
I 

- .  



I . .  

If a nuclide was monitored but not detected or was less than detectable, the 
value 0.000E + 00 (zero) shall be coded in the Amount or Concentration f i e l d  
for this nuclide with a p p r o p r i a t e  comments i n  the Coments f i e l d  of Form 789B. 

h O P E  
NAME 

AC-227 
IrG-116 
AG-111 
AH-240 
AM-241 . 
AM-243 
AS-41 
BA-LA-140 
BA-139 
Bh-140 
BE-10 1 BE-7 I 61-210 

I CP.115 
1 CE-137 

' CE-141-144 

! c-14 

1 CE-14.1 

CE-143 
CE-144 
CH-222 
CM-244 
CD-58  
C 0- 5 8 - 6 0 
CO-60 
CR-51 

i 

cs-134 
c s- 13 4- 13 7' 
CS-13s 
CS-134 
C S - 1 3 7  
CS-138 

. CS-139 
EV0154  
EU-155 
F E-55 

.- FE-59 
H-3 
H A L  OC E fZ S 
HF-:II: 
HC-2C 3 
1-125 
1-12s 
f-129 
.1-131 

1-132 
1-133 
i - 1 3 5  

SPECIFIC ACTIVITY .- 
+ 729 E + O  1 
+ O i i 9 F + G  3 
+157E+S5 
+24bE+SS 
+324E+00 
+185€-01 I 

+ C l O € + 0 7  
+000E+00 
+191E+05 
+728E+04 
+030E+GO 
+352E+05 
+655E-% 
+k46€+00 
+3 05E+O 7 
+254€+06 
+28fEtO+ 
+000€+30 
+ S 6 4 € + 0 5  
+3 /tlE+03 
+3326+93 
+ 809 E+O 1 
+31bE+04 
+OOOE+33 
+113 E +03 

.+920€+04 
+129E+03 
+ O W E + O G  
+123€-03 
+?36€+04 
+876E+Ol  
+000E+00 

. +142E+08 
+003E+30 
+127E+G3 
+241E+03 
+492E+04 
+?64E+G3 

+030E+CC) 
' . +138E+04 

+ f 7 4 E + O i ,  
+ 7 8 S E + C 4  
+173 E- 04 

, +124€+05 
+ O W  E t  03 

+.GO t E t L' 3 

+000E+00 

+GCCE.; 

IR-192 +91bE+03 
K-42 +602€+06 
K K - P B - 3 8  ' +OCOE+00 
kF.-a5 +3F?E+02. 
XR-BSII! + 8 3 t E t  G 6  

+30OE+00 hn-87 
KP-88 + 0 0 0 ~ + 0 0  
K2-99 +003€+03 
K R - 9 0  +356€+09 
LA- 140 +557€+05 
LES-THAN-DE7 +000€+00 
MA? +000E+00 
MFP . . - + O O O E + G O  
MN-54 . +1?5€+03  
i4t.l-5 6 . .217E+il7 

.. -i 

N-13 . 

N A - 2 4  
NA-2 5 
KAT-TH 

. NAT-U 

- r i - i3+3- is  

~ a - 9 5  
-. NI -59  . 

NOSLE GASES 
NP-237 
NP-239 
0-15 
P-32 
P-32 
PA-231 
PB-2 0 6 
PM-147 
FO-210 
PR-143  
PR-144 
PU-238 
PU-239 
PU-240 
PU-241 
PU-242 , 
PA-223 
PA-22; 
PA-225 
R A-2 2 6- 2 2 0 
RA-229 
R B - 8 6  

;5-39 
. pg-aa  

-. .. - 
- - 

+144E+39 
+033E+33 
+87XE+Ob 
+000E+00 
+ L ?, 1E-07 
+333E-07 
+366€+05 
+ 7 5  8E- 02 
+Oc70E+00 
+705E-04 
+23LE+05 
+615€+09 
+285€+05 
+285E+05 
+445E-02 
+ 799 € 4  0 1 
+92dE+02 
+449€+03 
+666E+04 
+755E*07 
+174E+01 
+614€-32 
+239 f - C  1 
+11LE+OZ 

RB-90  . 
RH-106 
P.N-222 
P U- 7 H- 1 06 
P. U-103 
RU-103-105 
EU-106 
5-35 
$9-124 

. SB-125 
S C - 4 6  
SE-75 
S R - 8 9  
S R- 89-9 0 
S R - 9 0  
TA-182 
T C - 9 3  
TE-1-132 
iE-129-M 
TE-132 
TH-233 
TH-232 
TH-234 
TRE 
U-233 
U-234 
u-235 
U-236 
t1-238 
VN-I D-ALPHA 
UN-ID-a+G 
W-187. 
XE-131 
XE-133 
XE- L33A 
X Z - 1 3 4  
XE-135 
XE-137 
X E - ~  
XE-13 9 +390€-03 , 

+S03E+ 04 Y-90 
+160 E+O5 Y-91 
+982E-01 ZF1-65 
+ 0 0 0 E + G O  ' ZR-.'JB-95 
+275E+02 Z R - 9 5  
+ 8 12 E +04 
+ G G O E i J O  . 
*or,,7:+1;.J 

. .  

+146 E+Q I 
+000E+O( 
+154f+OI 
+000E+0( 
+ 3 1 9 ~ + ~ !  
+3035+i?C 
+334e+3: 
+424E+OJ 
+ 1 75 E+ Cr 
+ 10bE+ST 
+000E+OC 
+ l J r Y * -  

T 2 L - d  

+28&E+04 
+000E+OC 
+ 1 3 9 E + X  
+624 E+O? 
+163E-0; 
+ 0 0 0 E + G t  
+3GfE*C) :  
t3 Q4E + 0: 
4 194E- 0; 
t L09E-0' 
+23 L E 4 0  
+000E+O 
49475-0 
+6175-@ 
t214E-0 
+634E-0 
+333E-O 
+0005+& 
+000E+O 
+000E+C 
+630E+C 
+18C E+C 
+427E+c 
+000Ecc 
+000E+I 
+361E+( 
+000E+i 
+193E+r 
+54CE+1 
+243S+. 
+i119f+ 
+OOOE+ 
+211E+ 



RUN DATE: 1 2 / P L ~ 7 2  DOS E I S  04 
(72-12) U.S. ATC)M!C EVERGY C O ; W I S S I O N  

E F F L U E Y T  I N F D P Y A T I O N  S Y S T E H  

PG. 32 N U C L I D E  D A T A  B A S E  MASTER L I S T  

S E C T I O N  0:  A L D E A 0 0 0 0 9 1 A  
A ALRUQUEP.CUE GPERCT I O N S  O F F I C E  

L L O S  ALAW3S AREA O F F I C E  
D U N I V E C S I T Y  3F C A L I F O R N I A  - L O S  ALAMOS 

E L D S  ALAHOS S C I E N T I F I C  L A B  . .. 
- .  A OEEGA S I T E  

A AIPRORME WASTE’  
009 NAP NUMBER 

091 OYEZA STACK 

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  

I 

GROSS VOLUME N U C L I D E  CUR1 ES CONC C OHMENTS 

+1m200E+O7 H A R - 4 1  
RB-88 

+1 560E+03 +1m300E-04 
+2.519E-02 +2.10CE-09 

SECTION 0: A L D E D O t 9 2 O l A  
A ALBUQUERQUE O P E R A T I O N S  O F F I C E  . .  

L L O 5  ALAi4IIS AP.EA O F F I C E  
0 UNIVLP.SITV OF C A L I F O R N I A  - L O S  ALAMOS 

E L(1S ALAXOS S C I E N T I F I C  L A B  
8 Ci4W L&EORATOPY 

A . AIRPOPPIE WASTE 
029 MAP NUWBER 

201 S STACK WING 2 T A - 3 - 2 9  

7L/01/01 - 71/12/31 ANRUAL REPORT P E R I O D  D A T E S  * 

GROSS V O L W E  N U C L I D E  CUR1 E S  CONCm COHHENTS 

+5m500€+08 H UN- I 0- AL ?HA +5- 4 9 9 E - 0 4  + 1 0 0 0 E - 1 2  PU-239+PU-238 H A 1  N CONTAMINANT . 

* 

I 

. ‘ .  

-. 



D D S  €IS 06 
f 72-12] U.S. A T O u l C  EWERCY C O M E I I S S I O N  

E F F L U E N T  I N F O R M A T I O N  SYSTEM 

N U C L I D E  DATA B A S E  M k S T E R  L I S T  

S E C T I O N  0: ALDEBOZQZOZA 

GWOSS VOLUHE 

+7.500€+08 M 

CR3SS VOLUME 

+5.500€+08 M 

I... . ^  . ,, . ~ 

RUN DATES 12/0" l7 i  

. *  

' PG. 33 

' A ALRl lQUEROUE C P E R A T I O N S  O F F I C E  
L L O S  ALAMOS APEA O F F I C E  
D UNIVERSJTY OF CALIFOSNIA'- LOS ALAMOS 

E L C S  ALACOS S C I E N T I F I C  L A B  
6 CMR LAROPATCIRY 

A A I R U 3 P . N E  H A S T E  
02 Y MA P NUH BE P 

202 N STACK H I N C  2 T A - 3 - 2 9  

71/01/01 - 71 /12 /31  ANNUAL REPORT'  P E R I O D  D A T E S  

I 

NUCL I D E  C U R I E S  CONC . COMHENTS 

P U - 2 3 9 t P U - 2 3 8  MAX N C O N T A M I N A N T  UN- ID-ALPHA +6.074E-04 +E. L O O € - 1 3  . 
S E C T I O N  0: A L D E B 9 2 9 3 0 1 A  

A ALRUOUERQVE D P E P l r T l O N S  O F F I C E  
L L O S  ALAYOS Ao.EA O F F I C E  

D U ! l I V E F S I T Y  OF C A L I F O R N I A  - L O S  ALAMOS 
E L n S  ALAMOS S C I E ? ; T I F I C  L A B  

R CMR LARORATORY 
A AIRBQPP!E WASTF 

029 MAP H U ~ D E I ?  
301 S S T A C K  WING 3 T A - 3 - 2 9  

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  ' 

N U C L  I DE . CUR I ES CONC. . C OMMEN T S  

UN- ID-ALPHA +So 49W-05 +1.000E-13 PU-239+PU-238 M A I N  C O N T A M I N A N T  

. 

.. 

. I .  



DOS EIS 04 
l72-12) U.S. A T O M I C  ENERGY C O H H I S S I O N  

EFFLUENT I N F O R H A T I O N  SYSTEH 

NUCLIOE DATA BASE MASTER LIST 

S E C T I O N  0: A L D E R 0 2 9 3 0 2 A  
A ALBUQUEPQUE OPERATIONS O F F I C E  

. L LOS ALAHIIS APEA G F F I C E  
0 U H I V E R S I T Y  3F C A L I F O P N I A  - LOS ALAHOS 

E L O S  ALAAOS S C I E N T I F I C  L A B  
8 CMR LABflP.4TORY 

A AIRBORNE WASTE 
029 h!&P NJMBER 
302 N STACK W I N G  3 T A - 3 - 2 9  

R U N  DATE: 12/07/-72 

- PC. 34 , -  

e 71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  

GR3SS VOLUME NUCL 1 DE 

+ 5 * 6 0 0 E + O B  H UN- ID-B+G +a. 959E-06 +1.600€-14 PU-239 M A I N  CONTAMINANT 

CLIRIES CONC. COHHENTS 

S E C T I O N  0:  A L D E B 0 2 9 4 0 1 A  .. 
A ALBIJQUEFQUE O P E R A T I O K S  O F F I C E  

L LOS ALA!lUS AREA O F F I C E  
D U N I V C E S I T Y  OF C 4 L I F O P N I A  - LOS ALAHOS 

E L O S  ALAi-IOS S C I E N T I F I C  L A B  
B CH9 LE.DC?ATQ?Y 

A AIRROPNE WASTF 
029 F4P ttJPEE4 

. 401' N STACK W I N S  4 T A - 3 - 2 9  

71/01/01 - 71/12/31 

C R ~ S S  v o L u n E  N U C L I O E  CUR1 ES CONC. C OHH E N T S  

+6.800E+OB H ' UN- ID- B+G +2.991€-05 + 4 - 4 0 0 E - 1 $  U-23 5 P U-233 M A 1  N CONTAMI NANT 

ANNUAL REPORT P E R I O D  D A T E S  
. .  i 

1 



_ _  . -__-._ . - - _ I  ---.---- .--. .--- ~ - -  - 

DclS E I S  04 RUN D A T E 8  12/C'7/72 
U.S. ATOMIC EIJERGY' CONMISSION 

EFFLUEIJT I N F C R # Q T I O N  SYSTEM 
72-12) 

NUCLIDE DATA BASE MASTER LIST PCo 35 ,' 

. .  
S E C T I O N  0: A L D E 8 0 2 9 4 0 2 A :  ._ 

A ALBUQUERQUE OPERATIONS O F F I C E  
I 

L LOS ALAVOS 'AREA O F F I C E  1 

0 U Y I V E P S I T Y  OF C A L I F O P N I A  - LOS ALAMOS 
E LCS ALAHOS S C I C N T I F I C  L A B  

0 CNP LA9CPATOP.Y 
A A l F n O R N E  H A S T E '  

029 MAP NUMPER 
402 S STACK WING 4 T A - 3 - 2 9  

I 

I 
I 

I .  

' .  

i 

. .. 

. .  

- .. 

GROSS VOLUHE N U C L I D E  

+5.000E+OS M UN-I 0-ALPHA 

71/01/01 - 71/12/31 ANNUAL REPORT PERIOD D A T E S  

CUR I ES CONC. COMMENTS 

+6.499E-05 +1.300E-13 U-235+PU-239 M A I N  CONTAMINANT 

S E C T I O N  0 :  A L D E P O L 9 S O l A  
A ALSUO'JW?UE 3 P E P A T I O N S  O F F I C E  
L LGS ALAYOS AREA C F F I C E  

0 U N I V E R S I T Y  OF C A L I F O P N I A  - LOS ALAMOS 
E LOS ELOMOS S C I E N T I F I C  L A B  

B CMP. LAOOP4TORY 
A A I R B O F A E  WASTE 
029 MAP NUYBER 

501  N STACK WING 5 T A - 3 - 2 9  

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  

. .  

GROSS VOLUHE ~ N U C L I D E  CUR I ES CONC, . COMNENTS . 

PU-239+NP-237 M A I N  ISOTOPES +4- 354E-05 +6-700E-14 +6.SOOE+08 M UN-10-ALPHA 

. 



DOS €IS 04 
(72-12) 

I 
I 

U.S. ATiJYIC ENERGY C O H H I S S I O N  
EFFLUENT I N F O R M A T I O N  S Y S T E N  

NUCLIDE D A T A  BASE MASTER LIST 

S E C T I O N  0: A L D E B O t 9 5 0 2 A  
. A ALRUQUEROUE O P E P A T I  ONS O F F I C E  

1 LOS ALPi4OS AREA O F F I C E  
D U N I V E R S I T Y  PF C A L I F O S N I A  LOS ALAMOS 
E LOS ALAYOS S C I E N T I F I C  L A B  

B CPlR L A S f X A T O R Y  
A AIFBORNE H A S T E '  
029 MAP NUMBER 

502 S STPCK H I l J G  5 TA-3-29 

* .  

RUN DATE: 12/07/72 

I .  

' PGe 36 - 

71/01/01 - 71/12/31. ANNUPL REPORT P E R I O D  D A T E S  

GROSS VOLUHE N U C L I D E  C U R I E S  CONC C OHM EN T S  - 
+ 6 * 6 0 0 E + 0 8  H UN-ID-ALPHA + I  9ROE-03 +3.000E-12 pu-238 AND PU-239 PRESENT 

S E C T I O N  0: A L D E R 0 2 9 7 0 1 A  
.A ALRUOUEFCUE D P E R A T I O N S  O F F I C E  

L LOS ALAMOS AREA O F F I C E  
0 U N I V E R S I T Y  3F C A L I F C P N I A  - LOS ALAMOS 

' E L O S  A L I H f l S  S C I E N T I F I C  L A B  
B CMR LABQRA1CP.Y 

A A I R R n P N E  HASTE 
029 MAP NUYBER . 

701 . S STACK HlNG 7 T A - 3 - 2 9  . 
71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A t E S  \ 

CUP I ES CONC. COUHENTS GROSS VOLUME N U C L I D E  

+ C o 9 0 0 E + 0 8  H UN-I D-ALPHA + 3 * 1 8 4 E - 0 3  + b . 5 0 0 E - l 2  PU-239+PU-238 WAX N CONTAHINANT 

I 

! 



cos €IS 04 
(72-12) 

I 

U - S -  A T O V I C  ENERGY C G H N I S S I O N  
E F F L U E N T  I N F O R M A T I O N  SYSTEM 

N U C L I C E  D A T A  B A S E  MASTER L I S T  

S E C T I O N  0: A L D E R O 2 9 7 0 2 A  
A ALRUQUERO'JE O P E R A T I O N S  O F F I C E  

L L O S  ALA:IUS AREA 3 F F I C E  
0 U N I V E P S I T Y  OF C A L I F O R N I A  - L O S  ALAHOS 

E L G S  A L A H J S  S C I E N T I F I C  L A B  
0 CMF. L I D O l l A T O R Y  

A AIAt3ORt:E H A S T E  
029 H A P  NUMBER 

702 El S T P C K  WING 7 TA-3-29 

RUN DATE: 12/07/ i2  

.- . 
PG. 3 1  

- .  

1 

' 71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  

GROSS VOLUME N U C L I D E  C U R I E S  CONC C DHHENTS 

+5.000E-12 P U - 2 3 8 + P U - 2 3 9  H A 1  N C O N T A H I N A N T  +C-5OOC,+O8 M UN-IO-ALPHA +2- 2 5 0 E - 0 3  

S E C T I O N  0: A L D E B O Z o 9 0 1 A  
A ALBUQUEPOUE O P E P A T I O N S  O F F I C E  

L L O S  A L A W S  APEA O F F I C E  
D U N I V E l i S I T Y  OF C A L I F O R N I A  - LOS ALAMOS 

E Lns ALAMOS SCIENTIFIC LAB . 
B CvHR LArJO!?!ATOrlY 

A A I E S O P N E  WASTE 
029 E : A r  NUYOEP. 
931 HI!% 9 STACK T A - 3 - 2 9  

* 

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  DATES 

C 0 HME N TS GROSS VOLUHE N U C L  I DE CUP I E S  CONC 

+ 2 0 6 0 0 E + 0 9  H 1-131 . +7 - 0 1 9 E - 0 3  + 2 - 7 0 0 E - 1 2  
U - 2 3 5 + P U - 2 3 9  UN- ID- ALPHA ' + 1 .820E-04 +7.000E-14 

UN- ID-8+C $2 - 5 9 9 E - 0 3  +1 ,GOO€-12 WFP 

I 

.' 



. .  
R U N  DATE: 12/0-7/.72 

PG. 38 - 

DDS E I S  04 
(72-12) U.S. ATOMIC ENERGY C O M M I S S I O N  

E F F L U E N T  I NFURMAT I ON SYSTEM 

N U C L I D E  DATA BASE MAS1E.R L I S T  

S E C T I O N  0:  A L O E K O 8 6 O O l A  .- 
A ALBUQUERQUE O P E R A T I O N S  O F F I C E  

L LOS A L A C 0 S " A R E A  OFFICE 
D U N I V E R S I T Y  OF C A L I F O R N I A  - L O S  ALAMOS 

E L O S  AL4YZIS S C I E N T I F I C  L A B  
K H P  S I T E  

A AIRBORNF, H A S T E  
O R 6  HAP NUMBER 

001 T A - 3 3 - 8 6  STACK 

I 

. .  
I .  

- - .. - .. 

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  

C U S S  VOLUME N U C L I D E  C U R I E S  C ONC COMMENTS ' 

+1.200E-04 +1.200E+07 3 H- 3 t 5 . 0 3 9 E t 0 3  

' S E C T I O N  0:  A L O E L O O t O l l A  
A ALBUOUERQUE O P E R A T I O N S  O F F I C E  

L LOS ALAMOS A E E A  O F F I C E  
0 U N I V E F S I T Y  OF C A L I F O R N I A  - L O S  ALAMOS 

E LCJS ALAYOS S C I E V T I F I C  L A B  
L T E N  S I T E  

A A I R B f l R N E  H A S T E  
002 HAP MJMBER 

011 5 STf iCK T A - 3 5 - 2  

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  

GR3SS VDLUKE N U C L I D E  CUP I E S  CONC COMMENTS 

+1.400E+08 H H-3 . +3- 359E+03 +2.400E-05 

I .  

. I  



C3S €IS 04 
1 72-1 2 1 U-S. A T O Y l  C ENERGY C O I 4 N I S S I O N  

EFFLUENT I N F O R M A T I O N  SYSTEM 

' PG. 39 . M J C L I D E  DATA B A S E  MASTER L I S T  

S E C T I O N  0:  A L O E L 0 0 7 0 0 2 A  
A ALOU9UESQUE O P E R A T I O N S  O F F I C E  

L LOS ALIIPIUS AREA O F F I C E  
D U N I V E P S I T Y  3F C A L I F O R N I A  - L O S  ALAMOS 

E LOS ALAnOS S C I E Y T I F I C  LAB 
L T E N  S I T E  

A AIF.ROSNE WASTE 
007 MAP RU.U.CIER 

002 SE STACK TA-35-7  

71/01/01 - 71/12/31 AMNUAL REPORT P E R I O D  D A T E S  

J 

1 

COWC 0 COMMENTS GROSS VOLUHE k U C  L I  DE CUP I E S  

+2.300E+00 M P U - 2 3 9  + 2 -  9 8 9 E - 0 6  + 1 0 3 0 0 E - 1 4  

a SECT1 ON 0 :  A L O E L 0 0 7 0 0 3 A  
A ALOUCXJEPQUE O P E P A T I f l N S  O F F I C E  

L LOS ALAUOS APEA O F F I C E  
0 U i J I V E R S I T Y  3F C A L I F O R N I A  - LOS ALAHOS 

E LClS A L I M O S  SC1EE:TXFIC L A B  
L TEN S I T €  

A AIFBORNE WASTE 
007 tlAP N'JHBEP 

003 N E  CENTRAL STACK T A - 3 5 - 7  

.. 

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  DATES 

GROSS VOLUHE N U C L I D E  CUP I ES CONC 0 COMMENTS 

+1.200E+08 H P U- 239 +1 0 3 2 E - 0 6  + 8 0 6 0 0 E - 1 5  

c 

I 

' .  



COS €IS 04  
I72-12) U-S. ATOM!C ENERGY C O M M I S S I O N  

EFFLUENT I K F D k H A T I O N  SYSTEM 

N U C L I D E  DATA BASE MASTER LIST 

S E C T I O N  0: A L O E L 0 0 7 0 0 6 A  
A ALRUQVEROUE D P F R A T I O N S  O F F I C E  

. L LOS ALAWOS AREA O F F I C E  
0 U N I V E R S I T Y  OF C A L I F O R N I A  - L O S  ALAMOS 

E LOS 4LANOS S C I E N T I F I C  L A B  
L T E N  S I l E  

A A I P Y C P N E  H A S T E '  
007 MAP NUMBER 
006 NE STACK TA-35-7  

GROSS VOLUME N U C L I D E  

+5.900E+07 H P U - 2 3 9  

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  DATES 

C U R I € S  CONC i 

+ 1 2 9 8 E - 0 6  +2.200E-14 

RUN DATE, 12/0'7/72 

. ,  
' PC. 40 . 

COMMENTS 

I 

S E C T I O N  0: A L D E L 0 0 7 0 0 7 A  
A ALPUOUEPQUE O P E P A T I O N S  O F F I C E  

L LOS ALAYDS AREA O F F I C E  
D U N I V E R S I T Y  OF C A L I F O R N I A  - L O S  ALAHOS 

E LOS ALAXOS S C I E N T I F I C  L A B  
L T E N  S I T E  

A AIRBOP.NE WASTF 
007 HAP NUMBER 
007 SE CENTRAL STACK T A - 3 5 - 7  

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  DATES i 
GROSS VOLUME NUCL I DE C U R I E S  CDNC - C OHMENTS 

P U - 2 3 9  + 3 - 2 9 7 E - 0 7  +9.700E-15 +3- COOE+O7 hi 

. .  

.. 



/ -  

U.S. A T O Y I C  EXCRGY C O H M I S S I O N  
EFFLUErJT I N F J R M A T I O A  SYSTEM 

RUN DATE: 12107/7; 

N U C L I D E  D A T A  SASE NASTER L I S T  

S E C T I O N  0: A L D E L 0 0 7 0 0 8 A  
A ALBUQUEPQUE O P E R A T I O N S  O F F I C E  

L LOS LLAHOS AREA O F F I C E  
D UN!VEPSITY OF C A L I F C R N I A  - LO$ ALAHOS . .  

E L O S  ALArlOS S C I E Z I T I F I C  L A R  

- .. 
L T E N  S I T E  

A AIPBiIRIJE WASTE 
007 MAP WU!4BER 
003 SOUTH STACK T A - 3 5 - 7  

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  DATES 

GROSS VOLUME N U C L I D E  C U R I E S  CONC a COMMENTS 

+4.600E+07 M P U - 2 3 9  +1.702E-07 +3.7@0E-15 

S E C T I O N  0: A L O E 0 0 0 * 0 1 7 A  
A ALBUQUEEQU€ OPCRATIONS O F F I C E  

L LOS ALAYSS A P E 4  O F F I C E  
D U r J i v m s i r Y  OF CALIFOPNIA - LOS ALAMOS 

E L O S  ALAHrlS S C I E N T I F I C  L A B  - 0 H - S I T E  
A A I P R n R N E  WASTE 
004 H4P FJUMRER 

017 HAIN STACK T A - 4 1 - 4  

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  

cams VOLUME NUC L I D E CUP I F S  CONC. C OMHE N T S  

+3.?00E+08 M H- 3 +3.366€+02 +9.100€-07 
+I -850E-05 + 5 00 0 E- 14 UIJ-I 0-ALPHA PU-23 8 e PU-239r U-235 - 

'. . 

PG. 41 * 

I 

I .  



GOS € I S  04 
(72-121 

I 

I 

U.S. A Y O Y I C  E!JERCY C f l X H i S S I O N  
EFFLUENT I IJFORE!ATXON SYSTEM 

FJUCLIDE DATA BASE PIASTER LIST 

SECTION 0: A L D E Q 0 1 6 0 0 1 A  
A A L B U W E R V U E  C P E R A T I O S S  O F F I C E  

L LOS kLCHOS AREA O F F I C E  
0 U N I V E F S I T Y  OF C A L I F O R N I A  - L O S  ALAHOS 

E L O S  ALASOS S C I E Y T I F I C  L A B  
Q WA-SITE 

A A I P D 7 P N E  WASTE 
016 HAP r w i m  
001 T A - 4 6 - 1 6  STACK 

71/01/01 - 71/12/31 ANNUAL REPORT PERIOD DATES 

C DHHEN TS GROSS VOLUME N U C L I D E  C U R i E S  CONC 

+8.200€+06 M U-235 +3.361€-05 +4. LOOE-12 

S E C T I O N  0: A L b E Q 0 3 1 0 3 6 A  
A ALBIJOUEPQUE O P E P A T I  ONS O F F  I C E  

L LOS 4LAMOS AqEA O F F I C E  
0 U N I V E R S I T Y  3F C A L I F O R N I A  - LOS ALAMOS 
E L O S  ALAYOS S C I E Y T I F I C  L A B  
Q WA-SITE 

A A I P B C R N E  WASTE 
031 HAP NlJWGEk 

036 NE STACK T A - 4 5 - 3 1  

71/01101 - 71/12/31 ANNUAL REPORT PERIOD DATES 

GR9SS VOLUME NUCL I DE C U R I E S  cot$ CDHHENTS 

t 3 . 7 0 0 E t 0 7  M U-2 3 5 

a 

RUN DATE: 12/0’7i72 

’ PC. 42 * . 

. 

. 



DOS €IS 04 
(72- 12 1 

RUN DATE: 12/0'7/72. 

. *  

' PG. 43 ' 

U - S -  ATCIVIC EVEPGY C O # t l I S S I O N  
E F F L U E N T  I N F O R M A T I O N  SYSTEM 

NUCLICE OATA BASE MASTER LIST 

S E C T I O N  0:  A L D E Q 0 3 1 0 3 7 A  
A ALBUUUERQUE O P E P A T I O N S  O F F I C E  

. L L O S  ALAYUS AREA O F F I C E  
D U k I V E R S I T Y  OF C A L I F O R N I A  - L O S  ALAMOS 

E L3S ALAMGS S C I E N T I F I C  L A B  
Q P A - S I T E  

A AIRBORNE WASTE 
031 MA? PIUMDEP. 

037 SE STACK T A - 4 6 - 3 1  

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  

GPOSS VOLUME N U C L I D E  CUP I ES CONC. COMMENTS 

+3=000E+07 H U-235 

S E C T I O N  0 :  ALOEPOOlOOLA 
A ALBUQUERQUE O P E R 4 T I O N S  O F F I C E  

L LOS ALBYOS APEA O F F I C E  
D UFI IVERSXTY OF C A L I F O R N I A  - L O S  ALAHOS 

E LOS ALAHOS S C I E S T I F I C  L A B  
R RAC?CZl tE ' l ISTP.Y  S I T E  

. 001 :4AP NUkRER 
A AIP.SOPNE WASTE 

001 S STACK T A - 4 8 - 1  

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  DATES 1. 

COMMENTS ' CROSS VOLUME N U C L  I DE CUP I ES CONC. 

+7.700€+08 H . HFP 
U-235 

+2.700E-13 s *2.079E-04 
+6.313E-06 +8. Z O O E l 5  

. .  

. .  
-. - 



RUN DATE: 12/C.1;72 

PG. 44 _'  

1 

- .  

L C S  E I S  0 4  
(72-12) U - S -  A T f l N i C  ENERGY C U M H I S S I O N  

EFFLUENT I N F O R H A T I O N  SYSTEM 

N U C L I D E  DATA RASE HASTER L I S T  

S E C T I O N  0: A L O E P 0 0 1 0 0 2 A  
A ALnUQUERPUE OPEP4TILINS O F F I C E  

L LOS ALANOS AREA 3 F F I C E  
D U N I V E F S I T Y  OF C A L I F O R N I A  - L O S  ALAMOS 

E L O S  ALPXr:OS S C i E N T I F I C  L A B  
R R A D I O  CHEMISTPY S I T E  

A AIPBORNE WASTE 
001 YAP NUMBER 

002 N STACK T A - 4 8 - 1  

71/01/01 - 71/12/31 ANNUAL REPORT PERIOD D A T E S  

GROSS VOLUME NUCL I DE CUPIES CONC 0 COHHENTS 

+6.700E+08 M R F P  +6.019E-C4 +6.000E-13 
+1.072E-05 + 1 - 6 C O E - 1 4  P U - 2 3 9  

S E C T I O N  0: A L D E R 0 3 1 0 0 3 A  
A ALBilOUERU!JE 3 P E R A T I O N S  O F F I C E  

L L9S ALhl4OS AREA O F F I C E  
D U N I V E R S I T Y  9 F  C A L I F O P N I A  - L O S  ALAHOS 

E L f l S  ALA!%JS S C I E N T I F I C  L A B  
R R A D I O C H E H I S T R Y  S I T E  

A AII?BC)FNE HASTE 
001 MAP NUMRER 

i 

I 

I 003 HOT C E L L  STACK TA-48-1  
! 

71/01/01 - 71 /12 /31  ANNUAL REPORT P E R I O D  D A T E S  
! L  

. .  
GR3SS VOLUPE N U C L I D E  CUR I ES co!ico CORMENTS 

. .  

+8.700E*07 N H F P  
U-235 

+3.566E-06 +4,100€-14 
,*4- 262E-07 +4.900E-15 



LIOS €IS 04 
t 72-12 1 

PUN DATE: l . Z f O ' I f 7 Z  
- .  - U-S. A T 0 ' 4 I C  ENEPCY C n H M I S S I O N  

E F F L U E N T  I N F 3 R M A T l O N  SYSTEM 

N U C L I 3 E  DATA BASE MASTER L I S T  PG. 45 ; 

S E C T I O N  0: A L D E R 0 0 1 0 0 4 A -  
A ALBUOUERQYE O P E R A T I O N S  O F F I C E  

L LOS ALA:.lOS AREA O F F I C E  - 
D UNIVEP.SITY OF C A L I F O E N I A  - L O S  ALAMOS 
E L O S  ALAYOS S C I E N T I F I C  L A B  

P P A O I O C H E M I S T R Y  S I T E  

. 001 HAP FiUYREP 
. 004 CORE HING STACK T A - 4 8 - 1  

A AIPBORKE W A S T E  

I * 

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  

GRaSS VOLUHE N U C L I D E  

+7-100E+08 H HFP 
PU-239 

CUP.IES CONC . COMBENTS 

+1.207E-03 +1 o700E-12 
+ 7- 093E-06 + 1 -000E-14 

S E C T I O N  0 :  A L D E P 0 0 1 0 0 5 A  
A ALBlJQUEPOUE D P E R 9 T I O N S  O F F I C E  

L LOS ALAMUS APEA O F F I C E  
0 U N I V E P S I T Y  OF C A L I F O R N I A  - LOS ALAHOS 

E L O S  ALAIWS S C I E N T I F I C  L A B  
R R A D I O C H E M I S T W  SITE 

A AIPBDENE H A S T E  
001 HAP NUMBER 

005 ALPHA W l Y C  STACK TA-49-1 

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  I 
L .  

CUP I ES CONC. COMMENTS GROSS VOLUME NUCL I D E  

1 

I 

+4.100€+07 H HFP . +9.838E-07 +2.400E-14 
PU-239 f1.066E-07 +2.600E015 

. .  



. .  
RUN DATES 12!0'1;72 

' PG. 46 .' 

DOS E I S  04 
(72-121 U. S. A T O H I C  ENERGY CCNHI SS I O N  

E F F L U E N T  I k F O P Y A T I O N  SYSTEM 

N U C L I D E  DATA B A S E  MASTER L I S T  

S E C T I O N  0:  A L D E T O O L 0 0 1 4  a. . 
A ALBUQUEkOVE O P E R A T I O N S  O F F I C E  

L LOS A L A M O T A R E A  3FFICE 
D U N I V E K S I T Y  CF C A L I F O R N I A  - L O S  ALANOS 
E L O S  S L A W S  S C : E V T I F I C  L A B  

T T A - 5 0  L I Q U T O  H A S T E  TREATMENT P L A N T  
A AIRHOSNE WASTE 
001 NAP NUPRER 
001 NE STACK 111-50-1 

I 

I I 

71/01/01 - 71/12/31 ANNUAL REPORT PERIOD DATES 

CROSS VOLUME rwcL I DE C U F I E S  CONC COMMENTS 

+3.100E+08 H M F P  
PU-239 

+7.129F-OS 
+G . 029: -06 . 

+2- 3 00E-13 
+ L300E-14 

S F C T I D N  0: A L D E T C C l O O Z A  
A ALD1JQUEPr):JE DPEP.Al  I ONS OFF I C E  

L LOS ALAWOS AREA C F F I C E  
[! U N I V E R S I T Y  3 F  C A L I F P P N I A  - LOS ALAHOS 

E L G S  ALAWOS S C I E V T I F I C  LAB 
T T A - 5 0  L I Q U I O  WASTE TREATMENT P L A N T  

A A I E R O R N E  WASTE 
001 tw HUMBER 

002 SE STACK TA-50-1 

. .  

k. 71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  

GROSS VOLUME N U C L I D E  CUP IES CONC. COMflENTS 

+6.500E+08 H HFP - +1.105E-03 +1.7OOE-12 
PU-239 $1.105E-OS +1.700E-L4 

. .  



I 

PUN DATE: 12fQ7172 

- I  

035 E I S  04 
(72-12) U.S. A T D Y I C  ENERGY C O N M I S S I O N  

E F F L U E N T  I N F O R H A T I O N  SYSTEM 
.. 

* PC. 47 I N U C L I D E  CATA B A S E  MASTER L I S T  

SECTION 0:  b L O E T 0 0 1 0 0 3 A  .. ’- 

A ALBUPUEROUE W E R A T I O N S  O F F I C E  
L LOS ALPHOS LREA O F F I C E  
0 U N I V E P . S I T Y  OF C A L I F 9 R N I A  - LOS ALAMOS 

T TA-50 L I Q U I D  WASTE TREATMENT P L A N T  
E LLIS ALAFDS S C I E % 7 I F I C  L A B  

- .. A AIRBORNE WASTE 
001 MAP NWF!ER 

003 SOUTH STACK T A - 5 0 - 1  . 

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  DATES 

GROSS VOLUME N U C L I D E  CUR1 E S  CONC COMMENTS 
I 

+5.500€+07 H MFP 
P U - 2 3 9  

+4.509E-06 *8.200E-14 
(9 .348E-07 + 1 0 7 0 0 E - 1 4  

. 

S E C T I O N  0: A L O E 2 0 3 5 0 0 l A  
A ALHUOUEFOUE 3PERAT!ONS O F F I C E  

L LOS ALAYUS AREA O F F I C E  
0 U N I V E P S I T Y  D F  C C L I F O R N I A  - L O S  ALAMOS 

E LQS A L A V 3 S  S C I E N T I F I C  L A B  
2 Pf iESS B U I L D I N G  

A AIRROSNE WASTE 
035 HAP rJUMBEP 

001 E A S T  S T d C K  T A - 3 - 3 5  

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  * 
‘ L  

CR3SS VOLUME N U C L I D E  CUR I ES cork COMHENTS 

+1.200E+08 H U-235 -+6.959E-Ob +5 800 E- 14 
1 

c 

I 



.. . 

. .  
R U N  DATE: LZ/d717; 

I 

I 

I 
. I  

’ PC. 48  - 

DO5 E I S  04  
(72-12) U - S -  A T O N I C  ENERGY C O M M I S S t f l N  . 

E F F L U E N T  I Y F O R H A T I O N  SYSTEM 

KUCLIDE D A T A  BASE M A S ~ E R  L I S T  

S E C T I O N  0: A L D E Z 0 3 5 0 6 2 A -  
A ALBUQUECQUE GPFP4TI  ONS O F F I C E  

L LOS A L K 4 d S  4REA OFFICE 
o U r J I v E R s I r Y  DF CALIF~NNIA - LOS ALAHOS 

E L O S  ALAROS S C I E N T I F I C  L A B  
2 PRESS @ U I L D I N G  

A AIFHORNE WASTE’  
035 MAP NWBEP. 
002 NU STACK T A - 3 - 3 5  

I , 
I 

L 

I L / O I / O l  .- 71/12/31 ANNUAL REPORT PERIOD D A T E S  

GROSS VOLUME NUCL I DE CURXFS CONC c OMHENTS 

+1-7COE+08 M . U-235 + I  530E -05 +9.000E-14 

SECTION 0: A L D E 2 0 3 5 0 0 3 A  
A ALBUOVEFOUE O P E R A T I O N S  O F F I C E  

L L O S  OLCIYOS AREA O F F I C E  
0 U N I V E R S I T Y  CF C A L I F O R N I A  - L O S  ALAMOS 
E L C S  ALAROS S C I E N T I F I C  L A B  
2 PRESS S U I L D I N C  

A kIRBORFIE WASTE 
035 M4P NUYBE.1. 

003 SW STACK T A - 3 - 3 5  

i .  
I 

k 
I 

71/01/01 - 71/12/31 ANNUAL REPORT PERIOD D A T E S  

CONC. GOHHENTS GROSS VOLUME N U C L  IOE CURIES 

U-235 +1.722E-06 +4.200E-14 +4.100E+07 H 

. 



DOS €IS 04 
f 72-12) U - S o  A T O Y I C  ENERGY C O M M I S S I O N  

E F F L U E N T  I N F 3 R M A f I O N  S Y S T E M  

N U C L I D E  DATA B A S E  H A S r E R  LIST 

S E C T I O N  0 :  A L D E 3 0 6 6 0 0 9 A  
I A ALBUQUERQUE O P E P A T I O N S  O F F I C E  
1 L LOS ALEMOS AREA O F F I C E  

0 U X I Y E P S I T Y  OF C A L I F g R N I A  - LOS ALAMOS 
E L O S  ALAMOS S C I E N T I F I C  L A 8  

3 S I G N A  B U I L E I N G  
A A I P R O R N E  U A S T E '  

066 YAP NUYIRER 
009  fJiS S T 4 C K  TA-3-66 

71/01/01 - 71/12/31 ANNUAL REPORT PERIOD D A T E S  

GROSS VOLUME N U C L I D E  C U R I E S  c o w  - C 0 flME NTS 

+3.800E-13 + 3 o 9 0 0 E + 0 8  H U-238 + 1. 4 8 2 E - 0 4  

S E C T I O N  0: P L D E 3 0 6 6 0 0 9 A  
A ALOUOUEPQUE OPER4TIONS O F F I C E  

L L O S  A L A W S  A Z E A  O F F I C E  
D U N I V E P S I T Y  9F C A L I F G P N I A  - L O S  ALAHOS 

E L O S  ALAMCS S C I E N T I F I C  L A B  
3 SIGMA DUILD:!;:; 

A A IRaORWE K A S T E  
Ob6 MhP NUMREP. 
009 N E  STACK TA-3-66 

71/01/01 - 71/12/31 

GROSS VOLUME N U C L I D E  C U R I E S  CONC 0 C 0 flM E PI TS 

+~..sooE+o~ n UN-I 0-ALPHA +1.235E-04 +1 0900E-13 U-2359 V-238 

ANNUAL REPORT P E R I O D  D A T E S  \ .  

.. 
RUN DATE: 12107172 

-. 
' PC. 49 . 

S 

e 



DOS E I S  04 
4 72- 12) 

RUN DATE: 12/07/?2 
U o S -  A T C Y I C  ENERGY C O N M I S S I O N  

- 1  EFFLUENT II. IFCltMAT1 ON SYSTEM 

N U C L I D E  DATA B A S E  HASTER L I S T  ' PG. 50 

SECTION 0 :  A L D E 3 0 5 6 O l O A  
. A ALBUOUERQlJE OPERAT!ONS O F F I C E  

' L LOS ALAMOS APEA O F F I C E  
0 U Y I V E P S I T Y  OF C A L I F C R N I A  - L O S  ALAHOS . .  

. .  - E L O S  A U V C S  S C I E N T I F I C  LAB 
'3 S I G N A  H U I L 3 I b G  

066 #4P NUPREF. 
A A I R U i l R N E  WASTE'  - - .  

010 SE STACK T A - 3 - 6 6  

71/01/01 - 71/12/91 ANNUAL REPORT P E R I O D  DATES 

COHMENTS GROSS VOLUME N U C L I D E  CUP I E S  CONC 

+3.000E*00 M U-235 41 0 3 5 0 E - 0 5  +4 o 5 OOE- 14 

S E C T I O N  0 :  A L O E 3 0 C b 0 1 3 A  
A ALBUOIJEPQUE OPERATIONS O F F I C E  

L LOS ALAROS AREA i 3 F F I C E  
0 U r J I V E R S I T Y  OF C A L I F C f i N I A  - L O S  ALAMOS 

E L O 5  A L A M S  S C I E N T I F I C  L A B  
3 S I G M A  R U I L D I N Z  

A ASESClSYE WASTE 
066 HAP NUflLItF 

013 NORTH STACK T A - 3 - 6 6  

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  DATES 

GR3SS VOLUME N U C L I D E  C U R I E S  CONC. COMMENTS 

+5.803€+08 n U-230 460959E-OS *1- 200E-13 

. 



U.S. A T 3 Y I C  ENERGY COMMISSION 
EFFL U EK 1 I .V FDP RAT I ON .SY 5 TEM 

NUCLiDE DATA EASE MASTER L I S T  

SECTION 0: ALDE3066024A 
A ALBUQUEPUUE CPERATIOKS OFFICE 

' L LOS ALAW2S A R E A  G F F I C E  
0 UNIVEfiSITY 3F CALIFOPNIA - LDS ALAMOS 

E LOS ALAMOf S C I E N T I F I C  LAB 
3 SIGMA BUILDING 

A A I P U t l E N E  W A S T E '  
066 RAP NU!IOEE 

024 HEST CENTPAL STACK TA-3-66 

GROSS VOLUME NUCL I D €  

43.800~+07 n ~ n - 2 3 2  

71/01/01 - 71 /12 /31  AHMIJAL REPORT PERIOD DATES 

CUR1 ES COKC . 
+2- 621  E-05 +6 900E-13 

COMMENTS 

SECTION 0 :  ALDE3006026A 
A ALBUQUERfJtJE O P E R A T  IONS OFF ICE 
L LOS ALAI.!OS M E A  f l F C l C E  
D UNIVERSITY OF C I L I F O F i N l A  - LOS ALAHOS 

F LlrS A L A W X  S C I E N T I F I C  LA6 
3 S I G M A  R U I L D l X  

A A IRBORNE W A S l F  
066 MAP NUYREP 

026 NH CORNER STACK TA-3-66 

71/01/01 - 71 /12 /31  ANNUAL REPORT PERIOD DATES 

CR3SS VOLUME NUCLIDE CUR I ES CONC C 0 NHENTS 

+3.200€+07 M 0-238 +7.359E-06 +2-300E-13 

* .  

. 

RUN DATE: l-Z/b;r 

' PGe 5 1  - 



' DOS € I S  04 
( 72-1 2 1 RUN DATE:  1.2/C7/72 

U-S. ATI?!IIC ENERGY C O W H I S S I O N  
E F F L U E N T  I N F 3 P N A T I O N  SYSTEM 

N U C L I O E  D A T A  B A S E  MASTER L I S T  

S E C T I O N  0: A L D E b 1 0 2 0 3 1 A  
A ALBUOUEPCUE O P E R A T I O N S  O F F I C E  

L L O S  ALd.*.IUS AREA O F F I C E  
0 U N I V E P S I T Y  OF C A L I F D R N I A  - L O S  ALAMOS 
E L O S  LLAHC)S S C I E N T i F I C  L A B  
4 TECH SHOPS A D C I T I O N  

A A I R B f l R H E  U A S T E  
102 MAP NUYBEP 
001 M A I N  STACK T A - 3 - 1 0 2  

I 

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  

CONC. COMMENTS * GROSS VOLUYE N U C L I D E  C U R I  E S  

+2.400E+OB n UN-ID-ALPHA +3.599E-04 + 1 . 5 0 0 E - l 2  U-235, U-239 

S E C T I O N  0: A L D E 5 1 4 L O O 6 A  
A ALBUOUEPQUE O P E R A T I O N S  O F F I C E  

L L U S  ALAMOS AP.LA O F F I C E  
D U N I V E R S I T Y  3F C 4 L I F O R N I A  - L O S  ALAMOS 
E L G S  ALAMOS S C I E N T I F I C  L A B  

5 R O L L I N G  K I L L  i%LIILDI+iG 
A A I P B O P K E  WASTE 

141 MAP NUM8ER 
006 K C R T i ~  STACK T A - 3 - 1 4 1  

71/01/01 - 71/12/31 ANRLIAL REPORT P E R I O D  DATES 

N U C L I D E  C U R I  E S  COf4C . COHM EN TS GROSS VOLUME 

+2.200€+08 M U-238 +3.079€-06 + 1 - 4 0 0 E - 1 4  

. .. 

. .  
. . -- 



I 035 € I S  04 
I 172-12) 
I 

I .  

U.I. A T O H I C  ENEPGY C C Y M I S S I O N  
E F F L U E N T  f F i F 3 R H A T I O N  SYSTEM 

NUCLXOE D A T A  B4SE MASTER L I S T  

RUN D A T E a  12/C7/72 

PG. 53 

S E C T I C N  0 :  A L D E 5 1 4 1 C 0 9 6  
A A L B U O U E k W i E  O P F R A T I O V S  O F F I C E  

L LOS ALCtM3S AREA ! IFFICE 
D U ? I I V t F S I T Y  D F  C A L I F O R N I A  - LOS ALAHOS 

E L I i S  A L A Y l l S  S C I E V T I F l C  L A B .  
5 P O L L I l l G  M I L L  B U I L D I N G  

A AI f iF lnRNE WASTE 
141 MbP W Y H E R  
009 h'# S T A C K  T A - 3 - 1 4 1  

4 .  . .  

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  

CROSS VOLUYE N U C L I C E  C U R I E S  CONC a C 0 HME NTS 

+2.700~+06 n 0-238 + 1 . 0 2 6 E - 0 5  +3.800€-14 

S E C T I O N  0 :  A L D E 5 1 4 l O l O A  
A ALBUQIJEkOlJE O P E R A T I O M S  O F F I C E  

L LOS ALtt:!dS A ? E A  S F F I C E  
0 U N I V E F S ! T Y  ilF C A L I F O Z P J I A  - LOS ALAHOS 

E LOS ALAYQS S C I F R T I F I C  L A 6  
5 P O L L I f J G  N ILL  B U I L D I N G  

A k I P B D R C I E  K A S T E  
141 f4hP NUMBER 
010 SW STPCK T A - 3 - 1 4 1  

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  

GROSS VOLUME FlUCL I DE CUP I E S  CONC. . COMMENTS 

+3.800E+OB H U-238 +1.064E-05 +2.800E-14 

. 

a 



DOS €IS 04 
(72-12) 

RUN DATE: 12f07/72 . 
PG. 54 . 

U.S. A T O v l C  ENERGY C O H M I S S I O N  
EFFLUENT I N F O P M A T I O N  SYSTEM 

N U C L I O E  DATA B A S E  MASTER. L I S T  

SECTION 0 :  A L O E 6 0 0 3 0 3 1 A - .  '. 
A AL 011 OVERCUE ,QP EP A T IONS OFF I C E  

L LOS AL4XCIS A F E A  O F F I C E  
D U N S V E P S I T Y  OF C A L I F O R N I A  - L O S  ALAHOS 
E LOS ALAHOS S C I E N T I F I C  LAB 
6 O P - S I T E  

A AIESOPNE H A S T E '  
003 MAP PlUFnBER 

031 M A I N  S r A C K  T A - 2 1 - 3  

I 

# 

71/01/0i - 71/12/31 ANHUAL REPORT. PER100  D A T E S  

CUR1 ES CONC COMMENTS 

t6.048E-04 +2.300E-12 

GROSS VOLUME N U C L I D E  

+3.500E+08 U U-235 

S E C T I O N  0: A L D E 6 0 0 3 0 ? 2 A  
A ALBUQUEPQUE OPEFATIOhlS O F F I C E  
L LOS A L A Y l l S  &REA OFFICE 

0 U N I V E R S I T Y  OF C 4 L I F U R N I A  - LOS ALAHOS 
E Lc)S CLA%OS S C I E N T I F I C  LA8 

6 CP-SITE 
A 4IFRDRNE HASTE 

0 0 3  MAP NLI'lDER 
032 I N C I Y E R A T D P  STACK 

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  DATES 

N U C L I D E  . C U R I E S  CONC. . . COUHENTS GROSS VOLUME 

+6.700E+06 M U-235 +l- 407E-05 +2. L O O € - 1 2  

. 

.. . 



' .  

U*S. ATOMIC ENERGY C O W H I S S I O N  
EFFLUENT I N F O R M A T I O N  SYSTEM 

NUCLIDE D A T A  R A S E  M A S T E ~ ~  LIST 

S E C T I O N  0:  A L D E 6 0 0 4 0 C l A  
A ALBUQUEPCUE OPEPATIONS O F F I C E  

L L O S  ALANClS APEA O F F I C E  
D U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAHOS 

E L O S  ALAHOS S C I L C N l I F I C  L A B  
6 O P - S I T E  

A A I P B G R N C  WASTE 
004 RAP FIUYRER 
041 SDIJTH STACK TA-21-4 

71/01/01 - 71/12/33 ANNUAL REPORT PERIOD DATES 

GOS EIS 04 
12-12) 

CR3SS VOLUME NUCL I D E  

+2.900€+08 M U-235 

CUPIES CONC COMMENTS 

S E C T I O N  0:  A L D E 6 0 0 4 0 4 2 A  
A ALBUQUERQUE O P E R A T I O N S  O F F I C E  

L LOS ALANOS AREA O F F I C E  
D U N I V E P S I T Y  3F C l L I F O R N I A  -4.0s ALAMOS 
E LOS ALAMJS S C I E N T I F I C  L A B  

6 D P - S I T E  
A AIPDORNE WASTE 

004 HAP FIUPRER 
062 T A - 2 1 - 4  STACK 

RUN DATE: 12/0?[72 

* PC. 55 

I . 

71/01/01 - 71/12/31 AEJKJAL REPORT PERIOD D A T E S  

GR3SS VOLUHE NUCL I D E  CUR1 ES CONC I . COHMENTS 

+3.400E+06 H MF P +3.?39E-08 + l o  100E-14 

_ .  

.. 

. 

I 

1 



00s E I S . 0 4  
(72-12) 

-- 
U.S. ATOMIC ENERGY C O W N I S S I O N  

EFFLUEPIT I N F O R H A T I O k  SYSTEM 

NUCLIDE D A T A  B A S E  MASTER .LIST 

S E C T I O N  0: A L O E 6 0 0 5 0 5 l A - .  ' +  

A ALeUPVEROUE P P E R A T I O N S  OFFICE 
L LOS A L A W S  AREA O F F I C E  

0 U N I V E R S I T Y  OF C A L I F O R N I A  - LDS ALAMOS 
E L D S  ALi:!OS S C i E K T I F I C  L A B  

6 DP-SITE 
A A l 3 i 3 0 P N E  WASTE '  

005 M4P NUHRER 
. 051 1 4 - 2 1 - 5  STACK 

71/01/01 - 71/12/31 A N t J U i L  REPORT P E R I O D  D A T E S  

GfiOSS VOLU%E M U C L I  DE 

+2.000S+07 H ti- 3 
P U - 2 3 9  

C U G I E S  CONC COMMENTS 

+6*5Y9E+00 +3 - 3 0 0 E - 0 7  
+ Z  - 60 CE- 14 + 5 *  1 9 9 E - 0 7  

S E C T I O N  0:  A L O E 6 0 1 2 l 2 1 A  
A &LBUQUERO:JE O P E P A T I O N S  O F F I C E  

L LOS ALAMOS AREA O F F I C E  
D U N I V E F S I T Y  9 F  C A L I F O R N I A  .. L O S  ALAHOS 

E L O S  LLtt1:lOS S C I E N T I F I C  LAO 
6 DP-SIT€ 

' 012 MAP NUVRER 
A AIP.BORIJE HAST€ 

121 STACK 1 T A - 2 1 - 1 2  

J 

. .  

L. 
71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  . 

CUR1 E S  c o l e  C OHHENTS 

. .  
GROSS VOLUME NUCL I D E  

+4.700€+08 M UN-ID-ALPHA +3 6 1 B E-04 +7.700E-l3 P U - 2 3 3 P U - 2 3 8  M A 1  N CONTAMINANT . 

. . .  

. .  



00s E I S  04  
(72-121 3.S. ATDYIC ENEPGY CD#HISSXON 

EFFLUERT INF3RHATIOM SYSTER 

K l X L I O E  DbTA BASE M U T E R  L I S T  

SECTION 0:  ALDE60?2122A . '- 
A ALBUQUEROUE CIq€PATIGNS OFFICE 

L LOS ALAf43S CFEA OFFICE 
D U R I V E P S I T Y  OF CALIFUPNIA - LOS ALAMOS 

E LflS ALAMOS S C I S N T I F I C  LAR 
6 DP-SITE 
A A I P R O E N E  WASTE'  
.012 MAP NJVOER 

122 STACK 2 TA-21-12 

RUN DATE: 12/07/72' 

. *  
' PG. 57 

71/01/01 - ? i / 1 2 / 3 1  ANMUAL REPORT PERIOD DATES 

GROSS VOLUHE KUCL I O €  CUR 1 ES CONC. COMMENTS 

+ ~ . ~ o o E + o ~  n UN-I 0-ALPHA +2.772,E-04 +5-900E-13 PU-23 9+PU-238 HA1 N CONTAMINANT 

SECTION 0 :  ALDE6012123A 
A ALaUQVEPOUE PPERATIONS OFFICE 

L LOS ALAWIS AREA OFFICE 

* . .  D U ? I I V E R S I T Y  CF C A I  I F O R R I A  - LOS ALAMOS 
E LOT ALAHOS S C X ~ N ~ I F I C  LAB 
6 OP-SITE 

A AIRBQRNE W t S T E  
012 MAP NUVPEP 
123 STACY 3 BUILDING 12 

71/01/01 - 7 1 / 1 2 / 3 1  ANNUAL REPORT PERIOD DATES 

GRI)SS VOLUHE NUCLIDE CUR XES CONC- C OMHENTS 

+4.7OOE+08 H UN-ID-ALPHA +1.081E-04 +2.300E-13 . PU-239+PU-238 M A I N  CONTAHXNANT 

I 

I 

I 



DDS €IS 05 
(72-121 . 

P U N  DATE: 12/07 /12  
- 6 '  , 

U . S .  A T O Y I C  ENERGY COMMISSION 
EFFLlJEPI l  I N F O R M A T I O N  S Y S T E H  

NUCLIDE DATA BASE MASTER. L I S T  PC. 58  -" 

S E C T I O N  0:  A L O E 6 0 1 2 1 2 4 A ~  .- 
A A L B U W E E Q I J E  OPERATIONS O F F I C E  
L LOS ALLYGS'-AREA OFFICE 

0 U i J I V E R S I T Y  CF C I L I F O R N I A  - LOS ALAMOS 
E LCS ALLt40S S C ! E N T I F I C  LAB 

6 D P - S I T E  
A A I F R O E N E  WASTE 

012 WAP NUYRES 
124 STACK 4 TA-21-12 

, 
I 

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  DATES 

CROSS VOLUME ' N U C L I D E  CUR I ES CONC COMMENTS 

+ 4 * 7 O O E * 0 8  H UN-I D-ALPHA +1 0269F-04 +2.700E- 13 PU-239+PU-Z38 M A I N  CONTAMXNhNT 

S E C T I O N  0 :  A l D E 4 1 4 6 1 4 6 A  
A ALSUQUEFQUE JPERAlIONS O F F I C E  
L LOS ALAH!lS AREA O F F I C E  

D UF! IVERSITY OF C A L I F O R N I A  - L O S  ALAMOS 
E L O S  ALAMCS S C I E N T I F X C  L A B  

6 DP-SITE 
A AIRBOREIE WASTE 

146 HAP YUMBER 
146 T A - 2 1 - 1 4 6  F I L T E R  BLOG STACK 

31/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  

0 

c 

GROSS VOLUME N U C L I D E  

+1.800E+08 n . UN - I 0- ALP H A  

C U R I F S  CONC COMMENTS 

+C.499E-04 +2.500E-12 PU-238+PU-239 M A I N  CONTAMINANT 

. 



. DOS E I S  04  
t 72-12) 

.. 
RUN DATE: 1 2 f O l I 7 2  

0 
. 

* PGm 59 - 1 

U.S. ATO+llC ENERGY COMMISSION 
EFFLUENT I N F O R M A T I O N  SYSTEM 

N U C L I D E  D A f A  B A S E  MASTER L I S T  

S E C T I O N  0 :  A L O E 6 1 5 0 1 5 0 A  
A ALBUOUEROUE O P E P A T I  ONS O F F I C E  
L LOS ALAROS APEA 3 F F I C E  

0 U N I V E R S I T Y  OF C A L I F O P N I A  - COS ALAMOS 
E L O S  ALCYCS S C I E N r I F I C  L A B  

6 OP-SITE 
A A I P W I R N E  HASTE 

1 5 0  MAP NUHREP 
150 T A - 2 1 - 1 5 0  STACK 

71/01/01 - 71/12/31 ANNUAL REPORT PERIOD D A T E S  

- .  

CROSS VOLUME NUCL 1 DE C U R I E S  CONC COMNENTS 

+3.30OE+08 H UN-ID-ALPHA + I .  1 8 8 E - 0 5  +30600E14 P U - 2 3 8  H A I N  C O N T A H I N A N T  

SECTION 0: A L D E 6 I S S 1 S l A  
A ALDUQIJEROUE OPERATIONS O F F I C E  

L LOS ALANOS A P F A  O F F I C E  
0 U N I V E P S I T Y  OF C E L I F C I R N I A  - LOS ALAMOS 
E L C S  PLAMOS S C I E N T I F I C  L A B  
6 D P - S I T E  

A AIPBCRNE WASTF 
is5 MAP r w m t  

1 5 1  NE STACK 7 4 - 2 1 - 1 5 5  

71/01/01 - 71/12/31 ANNUAL REPORT P E R I O D  D A T E S  

. .  

GROSS VOLUME N U C L I D E  CUR1 ES CONC. 
\ 
COMMENTS 

+ 7 - 0 0 0 € + 0 7  H U-235 +2.2COE-05 +3.200€-13 

. 

- .  



DDS E I S  04 
172-12) 

RUN DATE: 12/0?l.72 , -  '. a 

' PG. 60 ..'. 
U.S. ATOYlC ENERGY COMMISSION 

EFFLUERT INFORMATION SYSTEM 

NUCLIDE C A T A  BASE HASTER LIST 

SECTION 0:  ALOE6155152A . .- I . .. A ALBUQUEPWE QPERATI ONS OFFICE 
L LOS ALAMUS AREA OFFICE 
0 U N I V E P . S I T Y  OF CALlFORNIA - LOS ALAMOS 
E L O S  ALAMOS S C I E K T I F I C  LAB 

6 DP-SITE 
A A I R D O P N E  W A S T E '  

155 MAP NUVBER 
152 NW SIACK TA-21-155 

71/01/01 - 71/12/31 ANNUAL REPORT PERIOD DATES 

CROSS VOLUME NUCLIDE CUR1 ES CONC. COMMENTS 

+7.000E+07 M U-235 *4.299E-06 +9.000E-14 

SECTION 0: ALOE6155153A 
A ALSUOlJEEQUE OPERATIONS OFFICE 

L LOS ALd:.IOS AREA 3FFICE 
0 UNIVERSITY OF CALIFORNIA - LOS ALAHOS 
E LOS LILAHOS S C I E N T I F I C  LAB 
6 DP-SITE 

A AIRROF.WE HASTE 
155 MAP NUMRFR 

153 SE STACK TA-21-155 

71/01/01 - 71/12/31 ANNUAL REPORT PERIOD DATES \ 
GROSS VOLUME NUCLIDE 

+~.OOOE+O~ n u-235 

CUR I ES CONC 
I .  

COMMENTS 

' .  
I 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87W 

OFFICE MEMORANDUM 
TO :LaMar Johnson, H-8 Group Leader DATE: February 2'8, 1975 

. . Reviewedllab Counsel 

FROM : W .  D. Purtymun, H-8 . .  

SUBJECT : Water, S o i l ,  and Sediment Sampling Schedule, 1975 

SYMBOL : H8 - 7 5 - 2 2  d-. 

Attached are sampling schedules  f o r  E f f l u e n t  Release 
Areas, S u r v e i l l a n c e  S t a t i o n s  ( O f f - s i t e ,  On-s i t e )  , Regional' 
Surf.ace Water and Municipal Water Supply (Table I ,  11, and 
'111). I f  t h e  Laboratory can handle  t h e  samples,  I would 
l i k e  t o  submit t h e  f irst  s e t  i n  March, then  s p a c e  them out 
(March, May, J u l y ,  and October). Sediments and s o i l  w i l l  
be c o l l e c t e d  i n  May and August. This would be s i m i l a r  t o  

- .  t h e  p a s t  y e a r s  schedule .  . 

Routine radiochemical ana lyses  would be f o r  gross  a l -  
pha,  gross b e t a ,  238Pu ,  23gPu ,  13'Cs, t r i t i u m  and  t o t a l  
uranium. 

Routine chemical analyses  run  by H-7 would be cont in-  
ued f o r  Ca, Mg, ,Na, C O S ,  H C O S ,  F,  C 1 ,  N o s ,  t o t a l  d i sso lved  
s o l i d s ,  hardness,conductance,  and pH. The frequency of H-7 
ana lyses  w i l l  be semi~annuaI,ly..: . 

A t  t h e  p r e s e n t  t ime,  u n t i l  our  l abora to ry  can.expand 
t o  do o t h e r  metal  i o n s ,  I propose t h a t  w e  only run chromium'.6 
a r s e n i c  and selenium on two s e t s  of  samples (Exception, 
wa te r  supply and d i s t r i b u t i o n ) .  Water-supply and d i s t r i -  
b u t i o n  would be run q u a r t e r l y  and c o l l e c t e d  w i t h  samples 
f o r  radiochemical ana lyses .  The o t h e r  metal ana lyses  (Cu, 
Fe, B a ,  Cd, CN, Pb, and Ag) l i s t e d  i n  Drinking Water Stan- 
d a r d s ,  1 9 6 2 ,  were run on supply water i n  1973. Probably . 
ano the r  s e t  should be run t h i s  year .  The meta l  ions  analy- , . 
ses requi red  i n  e f f l u e n t  d i scharge  a r e a s  w i l l  be coord ina t -  
ed  with.Ray Garde. 

. 

A b r i e f  d e s c r i p t i o n  of sources  of  water a t  each s t a - ,  
t i o n  shown on Tables  I ,  11, and I11 a r e  found i n  Attach-  
ment I.** I f  t h e r e  a r e  no comments o r  ques t ions ,  I w i l l  
proceed with t h e  program. 

WDP:pb 
Attachment as s t a t e d .  

cc: S. Lombard 
R.  P e t e r s  
J .  Owens 

COPY 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
I T O  : LaMar J. Johnson, H-8 Group Leader DATE: August 7 ,  1 9 7 4  

K e i t h  J. Scha ige r ,  H-8 A l t .  Group Leader I 

FROM : Kenneth E. Apt,  H-8 

SUBJECT. ' R A D I O I O D I N E  M O N I T O R I N G  PROGRAM 

SYMBOL : H8-74-285 Reviewed/kb Counsel 
yc?;;=b'" 

i 
i I 
! 

I n  examining ou r  r a d i o i o d i n e  monitor ing program I asked  the 
q u e s t i o n :  What i s  i t  t h a t  we hope t o  accomplish? The a n s w e r  seemed 
t o  be: t o  d e t e c t  LASL r e l a t e d  atmospheric  r a d i o i o d i n e .  However, 
upon examinat ion  of t h e  f a c t s  involved h e r e ,  i t  became obvious  t h a t  
o u r  program i s  u n r e a l i s t i c .  W e  i n  f a c t  have no r o u t i n e  r a d i o i o d i n e  
mon i to r ing  c a p a b i l i t y ,  .and it i s  q u e s t i o n a b l e w h e t h e r  w e  e v e r  can have 
a v i a b l e  program. 

I 

, 

The problem i s  t h a t  we d o n ' t  r e l e a s e  enough r a d i o i o d i n e .  (We 
need more problems l i k e  t h i s . )  For CY 72 t h e r e  was a t o t a l  of 7 m C i  
1 3 1 1  r e l e a s e d  and f o r  CY 73 t h e  amount was 4 m C i .  T h i s  r e l e a s e  i s  
p r i m a r i l y  from r e a c t o r  f u e l  element ana lyses  a t  CMR Bu i ld ing .  There 
is a very  s m a l l  1 3 1 1  r e l e a s e  (<1 m C i / y )  from TA-48 o p e r a t i o n s ,  and 
t h e  OWR F a c i l i t y  i s  n o t  a source  of r ad io iod ine .  W e  can imagine a 
"bes t  p o s s i b l e "  s c e n a r i o  f o r  t h e  d e t e c t i o n  of t h e s e  r o u t i n e  r e l e a s e s  
as  f o l l o w s :  

L e t  t h e r e  be a 236 lpm (500 C F H )  a i r  sampler 1 km downwind from t h e  
s o u r c e  f o r  t h e  f u l l  two-week p e r i o d  of our  r o u t i n e  a i r - sample  c o l l e c t i o n .  
And l e t  t h e  meteorology be s t a g n a n t  du r ing  t h i s  p e r i o d  ( P a s q u i l l  
s t a b i l i t y  c l a s s  C ) ,  w i th  a t o t a l  r e l e a s e  of 1 / 2  m C i  of 1311.  With 
t h e s e  optimum c o n d i t i o n s  f o r  d e t e c t i o n ,  w e  would have +1 dps of 
on o u r  sampling c a r t r i d g e ,  and o u r  subsequent NaI(T1) count  r a t e  would 
be 20.01 cps.  With  NaI(T1) background count  r a t e s  of  Z 1  cps  f o r  t h i s  
y-ray r e g i o n ,  we would need a t  l e a s t  l o 3  t imes more 13 '1  r e l eased  i n  
o r d e r  t o  d e t e c t  t h e  1311. For a " r e a l i s t i c "  mon i to r ing  s i t u a t i o n  t h e  
f a c t o r  would have t o  be more l i k e  l o 4  t o  105--which cor responds  t o  
= l o  C i  of 1 3 ' 1  r e l e a s e d  over  t h e  two-week per iod .  

1 3 1 1  

A r e l e a s e  of t h i s  s o r t  appea r s  t o  be o u t s i d e  t h e  realm of poss i -  . 
b i l i t y  g iven  t h e  c u r r e n t  r a d i o i o d i n e  o p e r a t i o n s  a t  LASL. Our rou t ine  
r a d i o i o d i n e  moni tor ing  e f f o r t  i s  t h e r e f o r e  t o t a l l y  i n e f f e c t i v e ,  and I 
recommend t h a t  as it  now e x i s t s  i t  be stopped. I do not recommend t h a t  
w e  n e c e s s a r i l y  g ive  up p l a n s  f o r  o b t a i n i n g  a v i a b l e  r o u t i n e  rad io iodine  
mon i to r ing  c a p a b i l i t y ,  however. There a r e  some r e s e a r c h e r s  who a r e  
a b l e  t o  d e t e c t  r a d i o i o d i n e  c o n c e n t r a t i o n s  a s  low a s  Z1 fCi/m3 
a0 " V C i / m l ) .  But w e  would need a s e n s i t i v i t y  of 0.1 t o  0.01 f C i / m 3  
t o  d e t e c t  o u r  l e v e l s  of r e l e a s e ,  and t h i s  would r e p r e s e n t  no  small 
r e s e a r c h  and development e f f o r t .  I r a t h e r  doubt t h a t  our l e v e l  of 
r o u t i n e  r a d i o i o d i n e  r e l e a s e  could j u s t i f y  such an e f f o r t .  



r 

c 

TO: LaMar J. J o h n s o n  
K e i t h  J .  S c h i a g e r  

-2- 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

. LOS ALAMOS. NEW MEXICO a7144 . 

DATE: Augus t  7 ,  1974 

S i n c e  I c a n n o t  g u a r a n t e e  t h a t  a c c i d e n t a l  C i - l e v e l  r e l ease  of 
r a d i o i o d i n e  w i l l  n e v e r  o c c u r  a t  LASL, I d o  n o t  recommend t h a t  w e  
a b a n d o n  r a d i o i o d i n e  m o n i t o r i n g  c o m p l e t e l y .  The a c t i v a t e d  c h a r c o a l  
c a r t r i d g e s  . c u r r e n t l y  b e i n g  u s e d  f o r  r o u t i n g  m o n i t o r i n g  c o u l d  be 
u s e d  f o r  a " c o n t i n g e n c y "  m o n i t o r i n g  program f o r  a c c i d e n t a l ,  i n o r d i n a t e  
r a d i o i o d i n e  r e l e a s e .  O p e r a t i o n a l l y ,  r o u t i n e  a i r  samples would have 
t h e  c a p a b i l i t y  of becoming emergency m o n i t o r i n g  samples. A i r  f i l t e r s  
w i l l  c o n t i n u e  t o  be mounted  on t h e  Welsh c h a r c o a l  c a r t r i d g e s ,  and i n  
t h e  e v e n t  o f  a r e l ease  a l e r t ,  t h e  c a r t r i d g e s  c o u l d  be a n a l y z e d  f o r  
r a d i o i o d i n e  v i a  r o u t i n e  methods .  O b v i o u s l y ,  s u c h  a c o n t i n g e n c y  p l a n  
wou ld  r e q u i r e  a f o r m a l i z e d  a l e r t  p r o c e d u r e  whereby  €1-8 would be 
n o t i f i e d  i m m e d i a t e l y  of a n y  i n o r d i n a t e  r e l ease .  W e  would have  t o  
c o o r d i n a t e  t h i s  w i t h i n  H d i v i s i o n  a s  w e l l  a s  w i t h  o t h e r  d i v i s i o n s  
w h i c h  c o u l d  have  q u a n t i t i e s  of r a d i o i o d i n e .  ( T h i s  t y p e  o f  a l e r t  
p rocedure  is needed  r e g a r d l e s s  of o u r  r a d i o i o d i n e  p rogram. )  

i 

! 

i 

I 
1 

I l e v e l  o f  e f f o r t .  B u t  i f  p e o p l e  b e l i e v e  a major a c c i d e n t a l  r e l e a s e  of I 

i 

T h e  c h a n g e s  I h a v e  o u t l i n e d  h e r e  p r o b a b l y  r e p r e s e n t  a r e a l i s t i c  

r a d i o i o d i n e  c o u l d  not o c c u r  a t  LASL, p e r h a p s  w e  c o u l d  g i v e  t h i s  p ro -  
gram a n  e v e n  l o w e r  p r o f i l e .  A t  any  r a t e ,  I t h i n k  w e  s h o u l d  d i s c u s s  

H-DO may have some i d e a s  o n  t h i s  s u b j e c t  a l so .  

! 

I t h i s  a p p r o a c h  'once you have had a c h a n c e  t o  g i v e  i t  some t h o u g h t .  
I 

! KEA : m a r  

I 
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I GROUP GIvLX-3 EFFLUENTS 

I GMX-3 

Reference : Memorandum f r o m  Harry I?. Schulte to Group Leaders, dated April 12, 1971, 
subject "Effluents from REC Facilities" 

In response to the rcference memorandum, w e  have surveyed effluent 
materials from Group GMX-3 opcrations. In accordance with the agreement 
reached in our meeting on May 20, 197 1, we are reporting these effluents 
(1) as best estimates from specific buildings, which a r e  large users of 
solvents and explosives or  users  of materials of special concern and (2) as 
an itemized breakdown of material issued to individual buildings. 

' 

GLIX-3 has a large number of buildings and auxiliary facilities. So that 
you will not have to reduce the information from a formidable number of 
!!Survey of Eff lucnt Stream" forms, we a r e  providing the following information: 

- 

Table 1 Numbcrs of GMX-3 buildings that emit no or  negligible effluent 

Table 2 Numbers of GMX-3 buildings that emit explosives, solvents, or 
gases in moderate amounts 

Table 3 Numbers of GMX-3 buildings that emit large amounts of explosives, 
solvents, gases, or  materials of particular concern 

Numbers of GMX-3 structures that a r e  associated with the Burning 
Ground and disposal facilities 

I -  

Table 4 

Table 5 Numbers of GMX-3 buildings that a r e  the responsibility of agencies 
other than GMX - 3 

AppendixA Forms for buildings listed under Items 3 and 4, above 

Appcndis B Quantities of t lmaterials of concern" supplied to GMX-3 buildings, 
including those listed under ltem 2, above 



I 
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In assessing the effluent from GMX-3, the data on tlie forms should be 
given credence.over the list of materials detivercd. In these cases, records 
of usagc at the buildings indicate that the material delivered, in excess of 
that used, is still  on hand. In cases where there a re  no forms, the effluent 
may be considered to be equal to those materials delivered. 

A s  shown in Appendix B, the GMX-3 effluents of major concern a r e  
solvcnts and high explosives because of thc quantity of material  involved. 
Approximately 3600 gallons of various solvents a r e  delivered to our operating 
buildings ovci- a six-month period. These solvents leave the buildings by 
various routesD but we feel that viriually all this material  either evaporates 
into the atmosphere williin a sho r t  distance, perhaps half a mile, of the site 
boundaries 01- is  burnccl as part of our disposal activities. 
waste explosives, we burn approximately 50,000 pounds during a six-month 
period and estimate that anolher 125 pounds is  carried a short distance 
downstream in our sump effluent. 

With respect to 

In an attempt to get some perspective for tlie scope of the GMX-3 effluent 
problem, we havc compared the si te solvent and €IE:.effluent with that of an 
automobile as shown below. 

EFFLUENT COMPARtSCNS 

A. GMX-3 Disposal ( 6  months) Rate (lbs/hr,  24-hr clay) 

Solvents 3, 570 gal (r-s 7 lbs/gal) 5 . 7  

11. 3 

Total 17.0 
- HE 49,400 lbs 

Products Hydrocarbons, C, CO,, 
N,, KO, c NOx 

B. One automobile (15 milcs/gal: Gasoline at  0 .7  g/cm3 or 5.9 lbs/gal) 

Disposal (one hour) Rate (Ibs/hr) 

Gas oline 4 gal 23. 6 

Products Hydrocarbons, C, CO, 

I C. Summary 

GMS - 3 17.0 lbs/hr 

One automobile 23. 6 lbs/hr 
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I& F. Scliulte 
I . -  

- 3 -  July 28, 1171 
0 

This information is the best available a t  this time and we a r e  sending 
it to  you with the thought that such interim information may be useful in . 
outlining the scope of the ovcrall problem. We expect to have additional 
quantitative information after analysis of liquid and soil samples from our 
efftueni streams. These data w i l l  be forwarded to you when available. 

JBPf PGSlsf  

Enclosures: As cited above 

I 

c c :  E. €1. Eyster 
R. W. Drake 
D. D. h4eyer 
C. W. Cliristcnson 
14. S. Jordan 
Jesse Aragon 
C. R. West 
GMX-3 Reading Filc 
File (2 )  



I 

TABLE 1 

I 

GMX-3 BUILDINGS FROM VtE.IIC1.I 
POLLUTION EFFLUENTS ARE EFFECTIVELY NEGLIGIBLE 

TA-16- 7 
10 
27 
54 
58 
59 
61 
65 
73 
88 
89 
90 
91 
92 
93 
99 

164 
191 
200 
203 
206 
207 
208 

TA-16-209 
220 
221 
223 
2 24 
225 
2 26 
261 
263 
27 7 
27 8 
281 
283 
285 
286 
300 
30 3 
304 
305 
308 
319 
34 1 
342 

TA- 16-343 
344 
345 
360 
400 
411 
4 13 
4 14 
4 15 
4 17 
435 
4 37 
462 
463 
476 
47 7 
478 
489 
5 15 
5 16 
5 17 
5 18 
5 19 

TABLE 2 

TA- 16-520 
525 

TA-11- 1 
2 
3 
4 
6 

24 
25 
31! 
36 

TA-28- 1 
2 
3 
4 
5 

TA-37- 1 
2 
3 
4 
5 
6 

T-4-37- 7 
8 
9 

10 
11 
12 

- 13 
. 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

GMX-3 BUILDINGS THAT EMIT SMALL OR MODERATE !%MOUNTS 
OF EXPLOSIVES, s o L v m r r s ,  GASES, 

OR OTHER MATERIALS O F  PARTIGULAli CONCERN 
(No forms arc providcd. 

TA-16- 7 TA- 16-267 TA - 16- 30 7 T A -  16-450 
92 2800 308::: 4 60 

260 30 1;~ 4 10 
265 302;: 430:: 

:z Effluent froin building consists of small quantities of solvents and HE 
that are carried to the sump and reported as burned. 

.. . 
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I TABLE 3 

GMX-3  BUILDINGS THAT EMLT LARGE QUANTITIES O F  EXPLOSIVES, 
SOL.VENTS, G.\SES, OR OTHER MATERIALS O F  PARTICULAR CONCERN 

(Forms are provided.) 

TA-16-193 
202  
2 2 2  

T A B L E  4 

TA-16-306  
340 
370 

GWX-3 BUXNING GROUND AND DISPOS??l-~ STRUCTURES 

TA-  16-386 
387 
388 

TA-  16- 389 
390 
372 

T A B L E  5 

TA- 16-394 
399 
40 1 
412 

BULLDINGS L ~ S O G I A T E D  WITII GMX-3 FOR 1VHICI-I 
POLLUTION EFFLUENTS I'JILL BE REPORTED B Y  OTHER AGENCIES - __.- 

I 

TA-16-  1 6  
180 
192 
195 
2 10 
5 30 

T:4- 16-53 1 
5 32 
533  
5 34 
535 

TA-16-540 
542 
5 60 
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APPENDIX B 

Matcrials of Conccrn Supplied to S-Site Buildings 
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i 
LISTING O F  MISCELLANEOUS MATERIALS VERSUS BUfiLDINGS 

GROUP GMX-3 
(November 1970 through April 197 1) 

Quantity (lbs) 
4 60 - 450 - 340 - 222 - . Building TA-16- 193 - 

Mat e 1- ial 

Ammonium Phosphate 75 

Diethylene Tr iamine 

Hydroquinone 4 5 . 5  

Ammonium Sulfate 500 

1. 1 - 1. 1 

Chlorine Bleach -- 3 

- 96 

Detergents 1500 

Phosphate Dibasic - 

. 
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I 

Material 

LISTING O F  METALS AND METAL SALTS VERSUS BUI I DINGS 
I GROUP GMX-3 I 

(November 1970 through April 197 1) 

I 
Quantity I( lbs) 

460 - - i  222 ' - 370 - 202 Building TA-16- - 193 

Nickel (Foil) 1.4 
1 

E- Z - F l o  Brazing Alloy 0 . 5  0 .25  

1 

3 

2 

Cupric Oxalate - -__--- 

Cupric Oxide 

Sodium Bichromate ----- 

Sodium Sulfite - Sodium Metaborate 260 I 

Magnesium Perchlorate --- I O .  25 

_-.---.---.-- -- -- 

Potassium Bromide - 1Oj--- 1 

6 1 
Potassium Hydroxide I 

! 
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LISTING O F  SOLVENTS VERSUS BUILPINGS - 
GROUP GMX-3 

(November 1970 through April 197 1). 

Quantity (gal) 
306 340 4 60 Unidentified - - - 2 60 - 202 - . Building TA-16- 7 - 

Material 

Met - 1- it - 1 2 

Freon-PCA Solvent 55 2 

Dimethyl Sulfoxide 94 
Ace tone 
Chlorothene - 

220 - 700 - 139' 

6 55 - 165 

55 - 72 

3 30 

Me thy lene Chlor ide 

n-Butyl Acetate - -- 

Chloroform -- ------- 

1,2-Dichloroethane - - 54.6- 

-- 

3 -- 121 

0: 66 

Dimethylformamidc 110 -- 3. 3 
I ------- ---- --- .-.- _-_ 
i Isopropyl Alcohol - 72 

n-Oc tane -----. I 
1. 3 ------_--- .---- -.__-___ --- 

I 
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LISTING O F  SOLVENTS VERSUS BUILDILGS 
GROUP GMX-3 

(November 1970 through April 197 1) 

Quantity (gal) 
340 370 460: Unidentified 4 10 389 - - - - -  Building TA - 16- 7 - 

hiaterial 

- 110 Methanol -. - - 

Methyl Ethyl Ketone - . 750 

Toluene 110 

Tr ickloroethylene 90 55  

Ke 1- os e ne 165 I 

Ethylene Glycol 10 

Carbon Tetrachloride 4 :  

Chlorobenzene 0.21 

n-Hexane - 0.5:- 55 

Methylcyclohexane 1. 1 

i 

i 
I 

/ 

I 

55 Ethanol - 

Petroleum Distillate 1.2 ' 

a .  

I .  
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MATERIALS DISPOSED O F  B Y  BURNING A T  I , 
GROUP Gh4.X-3 DISPOSAL AREAS ! 

(November 1970 through April 197 1) 

July 28, 1971 
r 

Quantity (lbs) ! 

Burning Ground Inc ine r ato r 

Materia 1 s 
! Exp 1 o s ive s 49,500 

Barium Nitrate 3,000 

3,000 O i l  and Solvents - 
(HE contaminated) 

Uranium Alloys 54 

Trash 7,500 

I 

i 

i 
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GROUP GMX-3 WASTE DISPOSAL c 

(October 15, 1970 through aALpril 15, 1971) 

Period 
Smoke Density 

Weight of Smoke Exceeds 
Burning Frequency Mat e 1- ia 1 Ru 1- ne d Density, Ringlemann 

(turns/yr) (burns/wk) (Lbs/yr) (lbs/wk) (min/burn) (min/wk) Scale (minlwk) I 
4 ve r age Average Burning Time - Ringlemann No. 1 

I 

130 2.5 45,000 - 900 --- 10 25 - /.- 1 '0 Dry H E  

HE su m p  waste- 88 1.7 54,000- 1,000--- lo -- - 17- -- / 1  0 

Frequency of burns 3. 2 

Amount of burns 99,000 - 1,900 
' Contaminated 

trash ----- 30 -- 0.6 15,000 -- 2 90 45 27 2 to 3 27 
I 

Contaminated oil I 

115 - 60 9 3 to 4 9 0. 15 6,000 - and solvents 8 -- 
Contaminated 

combustible 
waste - .---- 405 - 

Incinerator burns - 52 1. 0 286,000 -5,500 -- 120 120 2 to 3 -120 

Total waste burns 7,805 __-----.. __- 198 156 

! 
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APPENDLY A 

Completed Forms ltSurvey of Effluent Streams" 

I 

I I 
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I 

Survey oi  Effluent Streams 

Group Gh.uC-3 Tech Area 16 Ez u i  1 J i n s  193 

Ac c ou n t i n s  Sum b e r ( s ) 

Xature of Effluent Streams: Gas Liquid X Solid 0:Ser - - - 
(Fill out one sheet fo r  each effluent stream) 

I 

Effluent Treatment: Type: None 

1 

Discharge Point: (Identify and show sketch on reverse  if  more than one 

-. __. _. per  building) . . . - .- .- - 

Stack Indus t rk 'Sewer  

Sanitary Sewer x Storm Sewer 

Trash Container Type: 

Other: 

. .  

Disposal Method: Atmospheric Dispersal .'I Sewage Plant 
I 

JVaste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Se$ic Tank 
Com munity Landfill Other 

'. 

- 
.' 

Volume of EfSuent: Known Estimated 

Contaminants (see l ist)  

Detergent (250 lbs/mo) 

Bleach - Purex (13  gal/mo) 

o,ke a m o h h  

I 

Estim at e6 Discharge 

Abai t ing analy s is 
- .  

I 4  II 

II I I  Aerosol - OT (1  2 lb/ 10 a\ of water 
*See below 
Monitoring Equipment on Effluent Stream: No Y e s  

.. 
Describe 

I 

Remarks There is no detectable HE in the wash water (C 1 ppm) 

* Ammonium Phosphate Dibasic (16 !bs/ 10 gal of water once a month) - 
1v. : Awaiting analysis. 

I .  

J 

i 

i 
! 
1 

I 

i 

I 
i 
I 

I 

I 

! 
I :  z 
;i . 

. .- 
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' e 1  , 

Survey of Efflucnt S t r eams  - -  --. . I._.. 

' Group G k - 3  Tech Area  16 auilding 202, Rm 114 

Accountinn N u m b e  r(s 1 . .  Y 

Othe: - Solid - Nature  of Effluent Streams:  Gas Liquid 

(Fill out one sheet for cach cfflucnt s t ream! 

Effluent Treatment:  Type: None 

_. 

4 

Discharge  Point: (Identify and show sketch on r e v e r s e  if m o r e  than one 
--- . per building) ~ _ _  - - -- -- -. - --- . . __.. . .. - .  -- 

Stack . Industrial 'Sewer 

Sanitary Sew e r Storm Sewer 
. .. . 

T r a s h  Container Type: 
Other: Exhaust duct 

Disposal  Method: Atmospheric Dispersal  X -"Sewage Plan t  
I 

Waste P rocees  Plant  Chemical  Dump 

Sewage Lagoon * Surface of Ground 

Contaminated Burial  A r e a  Septic Tank 

Com munity Landfill Other 

Volume of Effluent: Known Estimated- 

1 .  

- 
.. 

3 

I 

Contaminants ( s e e  list) E 6 tim at  ed Die charg c 

. Brazing alloy(Easy Flo) 

Acetylene 

.I lb/vr  

Monitoring Equipment on Effluent Strcam: N o  Y c s  
.. 

Dcec ribc 

t 

1 

Remarks One lb/yr of alloy is used. a S- -c 

Do not wrl: 
n this s=af 

I 

I ,  
:! 
:i 

The acelylene is burned and the al loy is volatile. 
. 1 ;  are emit ted to the atmosphere. , I 

I i i  

i V  . ". 

1 

.- 
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I 
I 

I 

' L B A L A M O S  SCIENT iFIC LdOR@ORY 

Survey of Effluent Streams 
Do not UT 

Group G m - 3  Tech Area 16 202 Room 114 in this h3; 

Accounting h'urnbcr(s) 

Xature of Effluent Streams: Gas  Liquid 

(F i l l  out one sheet  for  each efflucnt s t r eam)  

Effluent Treatment: Type: None 

Other - Solid - 
I 

4 

Discharge Point: (Identify and show sketch on reverse  if m o r e  than one 
_ . . - .  p e r  building) - -.-. . _ _ _ .  - _  _. - --_-- . -- . --_-. 

Stack Industrial 'Sewer 

Sanitary Sewer Storm Sewer 

Trash  Container Type: 

Other: Charging Refrigeration unit 

Disposal Method Atmospheric Dispersal  x #"Sewage Plan t  

Waste P rocess  Plant  Chemical Dump 

Sewage Lagoon Surface of Ground 

. -  Contaminated Burial  Area SeDtic Tank 

I 

_ .  - 
F 

. 
- 

V C  

Community Landfill Other 

' Volume of Effluent: Known Estimated. 30 W y r  

E's timat ed Discharge 
! P 

Contarninants ( s e e  l is t )  

F r e o n  30 lb/yr 

&Monitoring Equipment on Efilucnt Stream: No Y c s  

Describe 

I 

Remarks  

re f r igera t ion  uni t  to replace that which leaks and evanorates. 

This is the amount of Freon  that must  be added to the 
- - ----.--. - 

I 

I 

iv. I .  

I 

. 

- 
I 

I .  

! 
' I  

I: 
il 
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Survey of Efflucnt S t reams 

Group G m - 3  Tech A r c a  16 ~ U i l ~ ~ ~ ~  202 Room 114 

Accounting Numbcr(s)  

h'ature of Effluent Streams:  G a s  

(Fill out one sheet  f o r  each cffluent s t r eam)  

Effluent Treatment:  Type: None 

O*hc r - Liquid X Solid - 
I 

1 

Discharge Point: (Identify and show sketch on r eve ree  if m o r e  than one 
- ..- --.- .__-.___ . . - 

- I  

. . -~ _-_._ - -  --. - .- . . _ _  . . 
per  building) 

Stack . Industrial  'Sewer 

Sanitary Sewer Storm Sewer  

T r a s h  Container Type: Wipinp rags 
r. 

Other: 

Disposal  Method Atmospheric Dispersal  X .''Sewage P lan t  

Waste Process ,Plant  Chemical  '. Dump 

Sewage Lagoon Surface of Ground 

Contaminated a u r i a l  Area  ' Septic Tank 

I 

r 

Community Landfill 0;hcr 

Volume of Effluent: Known 1 gal /mo Es t imated  

Contaminimts (see list) 
I 

E 8 t im at c c: 3is  cha rge 

Chlorothene 

. 0 .2  val/mo P e t r o l e u m  Disti l late 

Muriat ic  Acid 0.  1 gal/yr 

Monitoring Equipment on Effluent Stream: KO x Y c s  - 
.. 

De e c ribe *----.-. --.-- - - - .. - , 

. I  

I 

These mater ia l s  are used to wipe and c lean  surfaces.  

I 

Do no: uri 
i n  this & ? a  

i v  . 
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Survey of Efflucnt Stream8 
Do not w. 
in this ~3 

- - - ---. ... . ._ . 
Group GMk-3 Tech Area  TA-16 Building 222' 

Accounting Number( s) 4 

Other - Liquid X Solid 

I 

- - Xature  of Effluent Streams: Gas 

(Fill out one shcct  for each cfflucnt s t r cam)  

Effluent Treatment:  Type: None 

Discharge  Point: (Identify and show sketch on r e v e r s e  if m o r e  than one 
- .- --_ _--- . .  - - .- ..__ - - . -- - . per-bulldlng) - _. - - .. 

Stack . Industrial  'Sewer x 
Sanitary Sewer Storm Sewer 

T r a s h  Container Type: 

Other: 

Dispos a1 Method: iitrno sphe t i c  Disp e r a a1 ."Sewage Flant  

lyaste  P r o c e s s  Plant  Chemical Dump 

Sewage Lagoon ' Surface of Ground 

Contaminated Burial  Area  Septic Tank 
Community Landfill Other 

I 

_. 

Volume of Effluent: Known i s t i m a t e d  40 gal/wk 
\ 

"oiim t t e d  D' schar-c 6i la t e d \Undi 16't e d) 
Contaminants (see list) 

' Acetic acid 5F)x (approx 500 lb/yr . .  
Hydroquinone 7 lb/wk (approx 90 Ib/yrJ 

Sodium Sulfite and Sodium Metaborate 40 Ib/wk (approx 500 lb/yr * See Delow 
Monitoring Equipment on Efflucnt Stream: N o  % Y c s  

. .  
D e  8 c ribe 

1 I 
I !  
I 
1 

I 

2 e m a r k s  
p rocess ing  solutions. The discharge,  about once every t h r e e  months, is 

EfflLent is fixer (20 gal/wk) and developer (20 gal/wk) fi lm 

. r ;  
accompanied by voluminous quantities of water.  ' ' I  

.l!-1/2 lb/wk (approx 20 lb!yr) iI * Potassium Bromide ; 

i V .  . 
I I  
! i  
' .  c 
ii 
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LOS ALAiilOS SCIEhT IFIC LA8'0RATORY .' 
Survey of E X u c n t  St r eama 

Do no: v..;: 
in 5 3  :=2 

Gr-up Tech Area l6 3:'lC!rrz 222 

Accounting Kumbcr(s) 
1 :  

Other - Solid - LiquiL - S a t u r e  of Effluent Streams: Gas x 
(Fi l l  out onc sheet f o r  each effluent s t r cam)  

Effluent Treatment: Type: None 

I 

- ---.---. - - . - - 
Discharge Point: (Identify and show sketch on r eve r se  if m o r e  than one _ -  - .- - . p e r  building) 

I 

Stack industrial 'Sew e r 

Sanitary Sewer Storm Sewer 

T r a s h  Container Type: 

Other: Coolant leakage 

Disposal Method: Atmospheric Dispersal  X ."Sewage Plant  

Waste P rocess  Plant Chemical Dump 
I 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area  Septic Tank 

Community Landfill Other 
- 

,. 
Volume of Effluent: Xnown Estimated 150 lb/yr 

Contaminants ( see  list) Estimated Discharge . 

SulfGr Hexafluorid'e 

v 

1 

' .  

Monitoring Equipmcn: on Effluent Stream: X o  X . Y e s  

D e  D c r ibe 

1 

Remark8 

It is replaced as it leaks. 

This mater ia l  is used as a coolant in  radiograph equipment. 

, 

I 
I 

I 

3V. 

. 



.. 
. LO 9 ALAMOS SCIENTIFIC L A ~ O R A  1) OAY 

Survey of Effluent Stream6 

Group GMX-3 Tech Arca  16 Suilding 306 

Accounting Number( s) 

Xature of Effluent Streams: Gas 
I 

Lfq?id - Solid &IC= - - -  
Solvent 

(F i l l  out one shcct far each efflucnt strcnrn) I Vapor 

4 
~~ 

Discharge Point: (Identify and show sketch on reverse  if m o r e  than one 

. .  
Stack . XndustrIal'Sewer 

Sanitary Sewer Storm Sewer X (1) 

Trash  Container Typc: 

Other: Hoods (2)  

Do not WI 

in 5:s c: 
~ - 

Disposal Method: Atmospheric Dispcrsal  X (2) ."Sewage Plant  

Waste Proccsa Plant Chemical Dump 
I 

I .  

Sew age Lagoon Surfzce of Ground X (1) . 

Contaminated Buriai  Area Septic Tank 

Community Landfill Other S u m p  (1) 
- 

.) 

Volume of Effluenf: Known Estimated 1000 gal/day 
I 

1 

Contaminants (see list) Estimated Diecharge 16 m 
(gallons) 

/I Ace tone 220 

Chlorothene 55 1 ,  

1 i! 
'I Y C S  

e LOW 
Monitoring Equipment on Effiucnt Stream: No 

.. ii De rr cr ibe 
! I  I .  

I I '  

Remarks  Most of the indicated discharge is water. I 

1 . it * .  

! I  

* i! : 
1' * 

1 
1 

I 
i .  

10 1: 
* Methylene chloride 
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Survey of Elfluent Strcama 

Group  G m - 3  Tech Area l6 Building 340 

Accounting Number(s) L 

Natu re  of Effluent Streams:  Gas  

(Fill out  one sheet f o r  each effluent s t r e a m )  

0:bcr - Liquid x Solid 

I 

- 7 

Effluent Treatment:  Type: Sump 

4 

Discha rge  Point: (Identify and show sketch on r e v e r s e  i f  m o r e  than one 
. -  . - -  , --. .. - - __.I - _. . - - - -  .- 

per building) 

Stack Industrial  'Sewer X 

Sanitary Sewer Storm Sewer 

T r a s h  Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal  ."Sewage P lan t  

v a s t e  P r o c c s a  P lan t  Chemical  Dump 

Sewage Lagoon Surface  of Ground X 
Contaminated Burial  Area 

Com muni ty Landfill 0:her 

1 

1. 

' ,  Septic Tank - 
Volume of Effluent: Known Es t im a t  c d X 

I 

Contaminants ( s e e  list) Estirnatcd Discharge16 rnl 
* (gallons) 8* 

H C1 4 
A C h  7 0 0  
n-Butyl acetate * . -  i 20 

Yea ee below 
Z r u t o r i n g  Equipment on Effluent Stream: No x' 

. I  

De (I c ribe 

I 

R e m a r k s  These solvents will,  in a shor t  t ime, evaporate into the 

I 

Ammonium sulfate I 500 
Methyl ethyl ketpnq ' 750 
Toluene 10 
Methanol iv . 110 

9. 

. ** W i t h  about 442,000 gallons of wa,ter 

.. 

l j  . . 
I 1  - 
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ALAVOS SCIEhTIFIC 

Survey of Efflucnt Strcame 

Group GMX-3 Tech Area  16 Duildin;? . 370 

Accounting S u m b e r ( s )  

Xaturc of Efflucnt Strcama:  Gas 

(F i l l  out one shcct f o r  cach cfflucnt o t rcsm)  

Effluent Treatment:  Type: None 

0:hcr - Liquid x Solid - - 
I 

- .  

4 

Discharge Point: (Identiiy and show sketch on r eve r se  if m o r e  than one 
. .. . _- .. p e r  building) - -  --. . 

Stack . Industrral 'Sewer 

Sani tary Sewer Storm Sewer 

T r a s h  Container Type: 
. . .  

Other: Metal chips to salvage 

Disposal Method: Atmospheric  Dispersal  .''Sewage Plan t  

Waste P r o c e s s  Plant Chemical  Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial  Arca  Septic Tank 

Community Landfill ' Other Burn  

I 

1 .  

- 
. *  

Volume of Effluent: Known 1 gal /mo Es t imated  

Contaminants (see list) 
D 

ke tirn at  ed  Discharge 

Kc ros ene 1 
1 eal/mo - .  

Monitoring Equipment on Effluent Stream: No x Yc3  
.. 

De 8 c rib e 

R e m a r k s  

I 
1 I 

Do not wy 

i n  :his E? .- 
I 
I 

I I 

I 

I 

I :  

i 
j 

I 
i 

I 

I 

I 
I 
I 

I 
I 

i 
i 
I 

I 
i 
I 

? 

I- . - 
I 



.. -. . .. 
. 

e .  
SCIEhTiFIC 

Survey of Effluent S t reame 
Do no: wr 
in :>is s?: 

- C r o u p  I GMX - 3 Tech Arca 16 BuiiGing 370 -. . ---* - 
Accounting Nurnbe r(s 1 

- L .- 
Other . - Liquid X Solid - Xature  of Effluent Streams: Gas  

(Fill out one shcct for each efflucnt o t rcam)  

Effluent Treatment:  Type: None 

- 
1 

4 

Discharge  Point: (Identify and show sketch on r e v e r s e  i f  m o r e  than one - -... - . ._-.- - - -  - .-.-. .- - . - -  - -  - .-- ~ .-__ _ .  _ _  
p e r  building) 

Stack Indus t r i a l  'Sew e r 

Sanitary Sewer Storm Sewer X 
Trash  Container Type: 

. .  

. Other: 
.. 

Disposal Method: Atmospheric Dispersal  ."Sewage Plant 

--------------. - - - -. , Waste P r o c e s s  Plant  Chcrnical Dump 
I 

'. 
Sewage Lagoon Surface of Ground x 
Contaminated Buripl Area  Septic Tank 
Community Landfill Other 

- 
.. 

Volume of Effluent: Known Es t imated  15 gal/mo 

Contaminants  ( see  l i s t )  E's t imated Diecharg e 
I 

Trichloroethylene'  ,' 15 gal/mo 
' .  

&Monitoring Equipment on Efflucnt Stream: No x Y e s  

Dee c r ibe  

Remarks 
I 

1 I 

i v  . I .  

. .  - -  

I 

-1; 
! i  - 
ii 
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P LO ALAiiOS SCIENTIFIC LA$ORRORY 

Survey of Elflucnt S t r eams  

Group GMX-3 Tech Arca  16 Building 37 0 

Accounting Numbcr(s)  I 

Xature  of Effluent S t reams:  Gas  x Liquid 

(Fill out one sheet for each effluent s t ream)  

Other Solid - - - 
I 

Effluent Treatment:  Type: None 

4 

Discharge  Point: (Identify and she? sketch on r e v e r s e  if m o r e  than one 
. - .. ._ . -- -_. 

p e r  building) 

Stack X . Industr ia l  'Sewer 

Sani tary Sewer Storm Sewer 

T r a ah Contain e r Type: 

Other: 

Dispora l  Method: Atmospheric  Dispersal  X . 'I  Sewage Plant  
I 

Waste P r o c e s s  Plant Chemical  Dump ' 
1 

Scwage Lagoon Surface of Ground 

Contaminated Burial  Area  Septic Tank 

Community Landfill Other  
- 

3 Volume of Effluent: Known 

Contaminants ( s e e  list) ' EBtimated Discharge . 

Est imated  3840 f t  /vr 
B 

' 3 A c e ty lene :3840 f t  / v r  
- .  

Monitoring Equipment on Effluent Stream: No Yes 
. I  

Descr ibe  

. t  

I 

R e m a r k s  The acetylene is burned. 

I 

. e  
I 



Survey of Effluent S t r eams  I 1 \  

Sanitary Sewer S torm Sewer 

T r a s h  Container Type: 

Burning Ground' .bo vcit 

in this szac 
Building Area  Group GMX-3 Tech Area l6 

_ _  
Accounting Number(s)  * 

Natu re  of Effluent Streams:  Gas x Liquid 7 x Solid - x O t h e - g : #  

(Fill out one sheet  for each cffluent s t r e a m )  I II - 
r ti Effluent Treatment:  Type: Combustible ma te r i a l  is burned. 

Discharge  Point; (Identify and show sketch on r e v e r s e  if m o r e  than one 
, ----.- --_- - -_ . _ _ _ .  -- .- - . ~ _._-_. 

p e r  buildingr- -- 

!i Stack Xndustrial 'Sewer 

. II Disposal Method: Atmospheric Dispersa l  x ,"Sewaie P lan t  

I 1  
Waste P r o c e s s  P lan t  Chemical Dump II 
Sewage Lagoon Surface of Ground I! 

I 
I 

, Contaminated Bur ia l  Area  Septic Tank /I I 

! . R e s t r i c t e d  1'. 
I .--.- .--.-._ - -  
I ii .' . 

Com m uni t y Landfill Other Landfill 

Volume of Effluenk 

Contaminants  (eee  l is t )  
. ExDlosives 

Known Est imated 
v 

Ii 
II 

I 

I 

i 

I 

i 

I 

i I 
I 

_I 

i 
i 

! 

Estimated Discharge! lbs/fl  mo)  
I 

$9 .500  (2) I! * ~ _ . - - -  

UF r n i w t m r l  

B a r i u m  ni t ra te  

1 
#raniurn alloys . r& 131 e r o s e n e  

' I  
! I  
'I Describe ( 1 )  TA-16-412,387, 388, '389, 392, 399, 401, 406 ' I  

' Monitoring Equipment on Effluent Stream: No Y c o  x (3)  

(2) A detailed listing of mater ia l  burns,  quantities iI I 

urnea,  ana smoke densit ies is attached. ! I  
(3) 'Uranium alloy burns  monitored and documented! 
- SW&% 8 3  Fuey. onitored, collected, and buried11 

c-are e vo ivea. . 1 1  

R e m a r k s  
ii 

I li 
l i  

(4) This m a t e r i a l  is burned and the products of 

I I .  

m,. 

i V  . . .  
I '  
I! i i  - 
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TO : 

FROM : 

SUBJECT : 

SYMBOL : 

.. 

D i s t r i b u t i o n  

OFFICE MEMORANDUM 

T [ i l l i s r m  'R. icennedy, Group Leader, €I-6 

XNVIROh~N!PAL MONITORING R3PORTS 

H-6 

DATE: October 22, 1970 

With t h i s  cover let ter are enclosed z i  copy of the 
Environmental Honitor ing Report f o r  Januazy through June 
'of 1970-and -the- D i r e c t o r - ' ~ ~ - e - ~ ~ r ~ ~ - ~ ~ b ~ - e c t  ... . ... __ . _.__ . 

Future  r e p o r t s  w i l l  be made, and each of you may have 
material which should be included t o  complete t h e  p i c t u r e  
of the Laboratory 's  coverage on t he  s u b j e c t .  

Would you please send me any such material wi th in  a 
month of t he  end of t h e  r e p o r t  period, i .e.  J u l y  through 
December i n  January, and January through June i n  July. 

..' '? I 

WtK: et 

D i s t r i b u t i o n  : 

. Roy Reider, H-34-m 
Dean Meyer, H-1 

Wright Langham, H-4 
H a r r y  Schul te ,  H-5 
C. 8 .  Christenson, H-7 
H a r r y  Jordan, H-8 ' 

G. L. Voelz, H-DO (w/o enc.)  

~ ~ ~ 

W i l l i a m  R. Kennedy 



LOS AL%!aIOS zhv i30??2-'Z>T?.I, E.:G?c'ITO3Z??G P X O G m !  

. January through June 1570 

Environmental Studies  Group, Health Divis ion 
Los Alarnos S c i e n t i f i c  L Z ~ O Z ~ ~ O I Y ,  Los Alamos, NM 

I 
! .  
I 
I 
I 
I 

i 
I 
! 

1 
j '  
I 
I 

Los Alamos County, New Mexico, cofitaining approxi- 
mately 100 square m i l e s ,  l i e s  on t h e  eas t e rn  s lope of the 
Jemez Mountain range . The area is  bordered on the  .south- 
e a s t  by the R i o  Grande River (e leva t ion  5400 r't . mslj and 

approximately 11,000 f t .  m s l )  . The average anr.c;al r a i n f a l l  
is approximately 18 inches. Drainage is i n  genera l  from , 

w e s t  t o  e a s t ,  and the land i s  cut  i n t o  f i n ~ e r  shaped mesas 
by t h i s  drainage. Stream flow i n  the  canyons is seasonal,  
dependent on snow runoff and thunderstorm a c t i v i t y .  The 
townsi te  i s  c e n t r a l l y  located i n  the  county oil a series of 

. such mesas a t  an e l eva t ion  of apsroxinately 7000 f t .  msl. 
Suburban r e s i d e n t i a l  a reas  of Fv?lite Rock and P a j a r i t o  Acres 
are located i n  t h e  southeast  p a r t  of the county, j u s t  west. 
of t h e  R i o  Grande. The shys i ca l  r e l a t i o n s h i p  of Los Alamos 
t o  t h e  surrounding country is shown i n  Figure 1. I 

-. on -'the -.wKs t . 'by t h e  peaks--af-th-eJem=z~nge--(e-lev-a-t- i-on-- ---- - ---- . 

The Znvironmental 1-lonitoring Program was i n i t i a t e d  by 
the Los Xlamos S c i e n t i f i c  Laboratory during the  e a r l y  days  
of t h e  s -o jec t  t o  determine how riuch, i f  any, i n c r e a s e  i n  
r a d i a t i c ?  exposure i n  t h e  area misht occur due t o  a c t i v i t i e s  

9 of t h e  Laboratory. Ths program has  grown i n  s i z e  and scope 
as t h e  a c t i v i t i e s  of the  La3oratory have expafided and become 
more d Lversif ied . Keasurement s be'ing made on a continuing 
basis include gamma rad ia t ion  background, a i r  sampling for 
mater ia l s  emi t t i ng  'alpha, be ta  and gamma rad ia t ion ,  and 
water  sampling and assaying f o r  c e r t a i n  s p e c i f i c  radioact ive 
mater ia l s .  

The program i s  ca r r i ed  out ' b y  the  Environmental Services 
Grou? of t h e  Health Divis ion or' t h e  Laboratory. .The U. S. 
Geological 'Survey, Ground Water Branch, Albuquerque , New 
.cexico, a s s i s t s  and advises  fhe Laboratory a s  necessary f o r  
z o l l e c t i o n  of water  samples and loca t ion  of rad ioac t ive  waste 
b u r i a l  pits. c 

-1- 



During t h e  processing or' mater ia ls  i h  t h e  La>oratory, 
chemical and radioact ive wastes a re  generated,  The b a s i c  
philosophy i n  t h e  treatment of such wastes has  been t o  
"concentrate  and conf in s"  the  waste products  . Accordingly,  . 
s o l i d  waste mater ia l s  a r e  buried i n  spec ia l  p i t s  chosc;; 'so 
prevent  migrat ion or' the  mater iz l s  once they are bzzied. 
Liquid wastes a r e  processed i n  spec ia l  waste t r e a t m n t  p l a n t s  
constructed f o r  the purpose, and chemical and rat5iozctivo 
mater ia l  concentrat ions a re  reduced t o  accestakjle levels 
befo re  these e f f l u e n t s  a re  re leased.  The a i r  f r o m  processing 
a reas  is passed through e f f i c i e n t  f i l t e r s  to remove par t icu-  
l a t e  mater ia l s  and in  some cases  through adsors t ion  beds t o  
remove gaseous mater ia l s  before  being r2lease6 t o  the  
a-tmosphe re .=. -. ..-.. __ . - I  --- --------... , _  _ _  ._ - 

Treated e f f l u e n t s  from the  LIGuie waste t reatmeat  p l an t s  
d r a i n  i n t o  stream beds an8 then flow down gra65ent towards 
the  Rio Grande and v e r t i c a i l y  towards perched water zones 
w e l l  above the main ground water t h a t  l i e s  LOO0 f t . 'below 
t h e  sur face ,  

- .  

. .  
1. Gamma Xadiation Eleasurements 

There a r e  63 s t a t i o n s  throughout the county where themo- 

The 
luminescent dosimeters (TLD's)  a re  a t  a i r  sampling s t a t i o n s  
or  planted on s t akes  a t  approximately 3 ft. above ground,  
s t a t i o n s  are located both i n  ' the t o m s i t e  and along various 
roads ins ide  and outs ide  Laboratory work si tes.  The TLD's  
a r e  changed on a monthly b a s i s ,  read,  and readings recorded. 
The s e n s i t i v i t y  of the  nethod is such tha t  n a t u r a l  background 
due t o  cosmic r ad ia t ion  and the  presence of normal amounts of 
n a t u r a l l y  occuring rad ioac t ive  isotopes i n  t h e  a i r  and s o i l  and 
i n  t h e  dosimeter system i t s e l f  w i l l  be detected.  
r a d i a t i o n  o r  r ad ia t ion  r e s u l t i n g  from environmental contami- 
na t ion  w i l l  be detected and measured along with such dosimeter 
and na tu ra l  background. 
dosimeter background. 
i n  Table 1. 

Man-made 

ValKes reported have been corrected for 
A summary of values  found is  reported 

The measured values  include n a t u r a l  background. Since t h i s  
Sackground . reading can van! from poin t  t o  poin t  depending upon 
t h e  local t e r r a i n  and make-up of the s o i l s ,  it is d i f f i c u l t  t o  
ass ign  r e s p o n s i b i l i t y  for changes i n  t h e  readings found t o  
a c t i v i t i e s  of the Laboratory. c 

I 

-2- 



I -  o 
 he values found outslde corkrolled areas  vary from 6 t o  

18 n3/iqonth, t-iith'an average of 12 niVxo~~th, ard a r e  w211 

with in  values given by others zoz  nearby arsas f o r  naturz;? 
background radiation. The AEC raz la t ion  ;?rotection stanGzzCs 
allow an aznual dose of up t o  170 millirem above nztuzc;: ;;tck- 
ground based on an averase dose t o  a suftSb1e sam2lc or' c > x  
exposed Fopulat ion .  

- 

. 2  . Air Part iculate  Measuremnts  
I 
1 
I a. Anounts of pa r t i cu la t e s  emitt ing b e t a  radiat ion found 

i n  t h e  a i r  and deposited along with p z s c i s i t a t l o n  are collected 
on a continuous b a s i s  usizg a high volume sans l e r  for the a i r  

2 --end- a ra in-  gauge. of . . 0 . . . 4 . m a r e a ~ G r e . _ - p r e c i p ~ t ~ t  ion. Samples 
! a r e  r . oma l ly  collected on a work Say b a s i s ,  '5 days. per week. 
I The first sample each week usually represents a 72-hOGr sampling 
i period followed by 4 da i ly  samples representing 24 hours each. 
I The s t a t ions  were established t o  measure f a l l o u t  i n  the area 
I due t o  t h e  mater ia l  i n  the atmosphere world-wide from weapon 
I t e s t i n g .  Amounts found, and r a t e s  of deposi t ,  a r e  similar t o  

t h e  values reported 5 y  the V . S .  Departnent of Health, Education 
and Tm'elfare, P u b l i c  Health Service, Radiation A l e r t  Network 
(RAN), Tor o ther  s t a t i o n s  in  the southwest, 

b -..-.- ____.____ 

I 
I l -- ---.- - .-.. 

1 

I 

-15 The avsrage concentration f o r  Se ta  emi t te rs  of 275 x 10 
pCi/nl is about t ha t  e q e c t e d  fo r  falloiat from pas t  atnospheric 
weapons t e s t s .  
Arizona or' 5000 x l O - l 5  pCi/nl and f o r  Santa Fe, New Nexico, 
t h e  average of 1000 x pCi/;?ll, both f o r  the  month of 
November 1969, the l a t e s t  r e s u l t s  cur ren t ly  p S l i s h e d .  On 
t h i s  b a s i s  i t  is  concluded tha t  the  contr ibut ion of beta- 
e m i t t i n g  materials t o  the atmosphere by the  Laboratory i s  
negligi'ole . 

This compares with the average f o r  Phoenix, 

. 

a b. An activated charcoal can i s t e r  is used bshind the 
p a r t i c u l a t e  f i l t e r s  f o r  ganma-emitting gaseous materials. - ~ u r p o s e  is  t o  catch 13'1 i f  present. The maximum concen- 
t z a t i o n  measured d u r i n g  the period was 34 x pci/rnl. This 
ccncentration i s  l e s s  than 1% of the applicable Concentration 
Gaide* f o r  uncontrolled areas. 

The 

. . .  . .. . 
c. There are 23 a i r  pa r t i cu la t e  sampling s t a t ions  located 

throug3out the  townsite a t  various work s i t e s ,  and on the peri-  
n e t e r  02 the  Los Alarnos area runnizs continuously, For s t a t ion  
locat ions see Figure 2. Samples are col lected on a weekly 
b a s i s  and counted for long-lived alpha a c t i v i t y .  

I 
. 
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. 
xany of the  indivizual san2les are below t ke  l i s t e d  L i K i t  

of detect ion.  Iiowever, . the lh i t  of detection, rat'-%- A L L &  '-I-.-- L L I m : . L  , 

zero, has 3een used as the  vaiuc when con2ctlr.g th?e wmrv;c- 
Thus the average value fs wslghtsd on thz h i s 5  s ide .  k l l  
vizlues were below the  appliczhlo C G Z C S Z t Z Z t h i .  G u L Z e *  va',;;cs 
for uncontrolle6 areas. 

A Sumiary of results of t3e a i r  sairpling program is 
reported i n  Ta3le I. 

3. Water Sanolinq 

. - --- . _. ..-. 1n-coo2eka t-i on- - I ~ ~ ~ - ~ ~ A - ~ ~ ~ - - ~ ~ - ~ ~ O ' L ~ ~ ~ C ~ - - S U ~ ~ ~ - , - G ~ . O . U ~ - _ . .  
Water i3ranc3, Aliiuquerque, New Msxlco, various surface water ,  
ground water, and sup2ly water san?les ar8 taken periodically.  

Monitoring coapleted d u r i q  the period covsred by t h i s  
report  vas confined t o  l a n l s  controlled by the  U. S. Atonic 
Er.ergy Conmission. San?les were taken i n  stream beds a t  
po in ts  5elcx.. che o u t f a l l  from power plant cooling water aad 
t r ea t ed  e f f iuen t  from sani ta ry  sewage t reatnent  p lan ts  and 
i ndus t r i a l  waste t rea tnent  p lan ts .  Concentrations above t h e  
Atonic Ezergy Commission Concentration Guide* values for 
uncontrolied areas  were found i n  some cases near t he  points of . 
o u t f a l l .  Concentrat ions found down gradient were always below 
these CG values  before leaving AEC controlled lands. 

Additional samples of water were taken at sanpling points  
outs ide AEC control ied lands during the sampli.-.g period, and 
were i n  process of analysis  at t he  end of t he  period. 

A summary of r e s u l t s  of t he  water sampling program is 
resorted i n  Table I. 

I 

* "Concentration Guides", as  used i n  t h i s  report,' a r e  values 
recommended by the U. S . A t o m i c  Energy. Conmission Manual, 
Cha2ter 0524, with Appendix and Annex A, for individuals 
and population groups i n  uncontrolled areas. , 
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Fig. 1. L o s  hlams Environs 
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TABLE I - EIWIRONhilWrAL AIONITORING DATA JANUARY - JUNE 1970 

Sample Number of Number of . Typo of hlax imum Average 

Un i t s  Locat ions Ac t iv i ty  . 
. and Sampling Samples A n a l y s i s  S i n g l e  Sample A c t i v i t y  . .  

E x t e r n a l  
Radia t ion  
Inc luding  
N a t u r a l  
Background 
mR/month 
On S i t e  24 144 

Per iineter 21  125 
Roads 
A l l  values  neasured inc lude  n a t u r a l  background 

c OmnlU I1 i t y 15 57 

A i r  

On S i t e  
-1 

Community 
Off S i t e  

Fallout 
C o l l e c t o r  

I Rain Gauge 
I . pci/In= 

On S i t e  

5 
3 
2 
2 

13 
6 
4 

1 

20 
20 
20 
20 

12  0 
78 

168 
260 
312 
144 
104 

Gninma 
Gasima 
Gauuna 

17.2 
13.2 
17 .3  

Alpha (un iden t i f i ed )  3.33 x 
Iod ine  131 I?D 
Iodine 131 

Alpha 
Alpha 

11 

11 
34.4 . 

4.48 
1310. l f  

11 

I1 

B e t a  11 

l f  1.95 
Iodine 131 ND 

11.8 
10 .8  
11 .0  

0 .70  10-l~ 
l f  

11 
<o. 1 

2. 

0.57 11 . 
0.57 

275. 11 

If . 
<o. 1 1 )  

Beta 1f 673 x 63 x I O B 6  130 

44.9 loo9 5 . 8  l o n 9 .  l f  I t  

l f  1561 11 256. 
29 Alpha 
29 Beta 
29 Plutonium 238 7.14 If. 0.61 l1 

29 Plutonium 239 3.63 lf 0.40 If 

6 A m e r i c i u m  241 17.60 lf ,? 3-36  - "-9 



I - ENVIRONn~RTAL lIONITOR1NG DATA JANUARY - JUNE 1970 
Average hlinimum-- of . Type of ?,lax imum 

S A n a l y s i s  S i n g l e  Samplo , A c t i v i t y  D e t e c t a b l e  
A c i t v i t y  . .  A c t i v i t y  . ; 

11.8 
10.8 
11.0 

! 

ackground. 

. .  

Plutonium 239 3.63 
Americium 241 

Tritium 
17.60 If 

2 .9  loo3 

2.5 
2 . 5  
2.5 

-15 0.70 x 0.03 x 10 
<o. 1 If 0 . 1  1 )  

2. I t  0 . 1  I f  

275. 11 10. I f  

0.57 I f  . 0.03 tt 

0.57 I f  0.03 tf 

eo. 1 I1 0 .1  . 

63 x loo6  1 x l o @  

5.8 0.6 lom9 
I f  1. 256. 1 )  

0.61 0.01 If 

0.40 'f 0.01 ') 
3.36 If 0.01 '( 
O A  lom3 0.005 x 
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S ALAMOS SCIENTIFIC LABORATORY 0 UNIVERSITY OF CALIFOOINIA 
LOO AUMOO. N W  M ~ l C O  87U44 : , 

OFFICE MEMORANDUM 
I 

: H, Jack Blackwell, Area Manager AEC-LAO DATE: October 16, 1970 
i 

c I TO 

THRU : H .  M ,  Agnew, Director 
... .. 8 

! FROM : George L. Voelz, M.D., Health Division Leader 

SUBJECT: ENVIRONMENTAL MEETINQS SSPTEMSER 1970 

SYMBOL: H 

i 
I 

I 

. .- 

There w e r e  no LASL meetings on environmental po l lu t ion  
control  during Septe&er. 

T h e  LASL Environmental Monitoring Report f o r  Jazluary 
through June 1970 was sent t o  t he  AEC during t h e  month. 
A s imi la r  re lease  was made t o  t h e  Director of t h e  State 
Health and Social  Services Department and t o  the  County 
Health Offices. A meeting has  been scheduled for . 
October 29, i n  order t o  provide fu r the r  o r i en ta t ion  on. 
po l lu t ion  control  and environmental survei l lance for 
S t a t e  and County personnel, 

- .__-- - - -_ _- _- .I . - -- -. 

~1. ig in~1 Sis'cd Ey I 

George L. Vc:lz, Ma Pa 

GLV/mjt 

George L. Voelz,  MOD.  
Health Division Leader 

1. 
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TO : James DeField 

FROM : c. BOggs 

ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MfXICO 

OFFICE MEMORANDUM 

DATE: July 6, 1970 

MAGAZINE WITHDRAWALS O F  H E  BETWEEN JANUARY 1 ,  1969 AND SUBJECT : 

T E D  JUNE 30, 1970 AT GROUP GMX-3 
SYMBOL : GMX-3 

4 

B- 
In compliance to your request by tnlephone on July 1, 1970, the 

following information is submitted. , 

Magazine withdrawals of H E  at Group GMX-3 between January 1, 1969 

and June 30, 1970 total 174,874 pounds. This amount represents fairly 

wel l  the consumption of H G  by burning and detonation during this period, 
1 

P 
C. Boggs / /  

CB:bdr 

cc: R W. Drake 
M. L. Brooks 
W. C. CourtrightIf-.--.QL- 
GMX-3 Reading File 
Fi le  
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LAMOS SCIENTIFIC LABORATORY 

LO6 ALAMOS. NEW MEXICO 87544 
'* UNIVERSITY OF CALIFORNIA 

* TELEPHONL; c 

OFFlCE MEMORANDUM 
TO H-3 F i l e  (Burning and A i r  Pollution) DATE: m y  9, 1969 

FROM : W. C .  Courtright 

SUBJECT BURNED WASTES (TAKEN FROM R E C O R E  DATED 4/21/69) 

SYMBOL : H- 3 

The explosives, contaminated solvents and the combustible waste burned 
a t  Q4(-3 for the year 1968 are l i s t e d  below: 

1. my HE ---------------- lo3 burns, total:  3l@O pounds. 

2. Sump waste ------------ 53 burns, tota l :  31,800 pounds. 

3. Contaminated solvents - 17 burns, tota l :  1660 gallons.  

4. Trash _---------------- 53 incinerator burns and 
32 burns of combustible waste on Burning P i t  387. 

WCC: jn 



.- 

AEC MANUAL 0510 - PREVENTION, CONTROL, AND ABATR4ENT OF AIR 

AND WATER FOLUFTION 



For complete reports, ENG-DO and ENG-2 has them. 



SUBJECT : . Am POLLUTION CONTROL - REQUEST FOR LWENTORY OF 
FUEL BURNING AND REFUSE DISPOSAL OPEUTIONS - 

- LRSEW 
. .  . .  .-.- . . .  

;B .. 
i 0 . . I -. . .- .._ -..-- . - . 

. .  
Attached is a memorandum from &fartin B. Biles,, Director, 

i 
I 

I 
1 
I 
I 

i 
i 
I 
i 

i 
I 

I 

i I 
I 
i 
I 

I 
I 

I 

. .* . 

. Division of Operational Safety, HQ, dated April 15; 1968, subject 
as above. 
refuse disposal operations at  AEC installations even though atmos - 
pheric emissions comply with air  pollution standards. The memo- 
randum also contain.& background informat'on and.guidelines to be * 

foIlowed in preparing Form PHS-5049, "Air Pollution-Inventory 
Informat ion. 

It is requested that the attached form be prepared in accordance 
with instructions contained therein-and the guidelines attached to 
Mr. Biles' memorandum, reflecting.the 'status as of .April 1, 1968, 
of facilities operated by the Los Alamos Scientific Laboratory. It 
is my understanding that LASL operates a number of the heating 
plants in LASL facilities, as well a s  the contaminated waste pits 
and some incinerators. 

' 

This memoraLdurn requests data on fuel burning and 

. .  

. .. 

1' .. 
. 

I 

i .  

A similar request is being made to.The Zia Company for hcilities 
which it operates. 

-1 
-.Weldan ---- 
-Stephens -.- 
-Turner 

Please furnish the information requested to reach this office by 
- .  i May 21, 1968, in order  that we may prepare a consoIidated reply 

to reach ALO by May 23, 1968. 
I 

Enclosure: 
M e m o  f r  Biles, 4/15/68, 

-Adion ---..-.. 
-Comment --I. 
-Information ---. 
-Fife --I 
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. : I  TO . . 

. .  - .  
. ' FROM : ! 

. t  

: .  . 
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I .  . .  
! -  - .  . .  
. b  

I - .  

. .  , .  
. .  

.. 

' .  
* .  : :  
I 

os :PC :3ia 
/ * .. 

. .  
The National C s n t e r  f o r  A i r  P o l l u t i o a  Control (XCAPC), U.S. Public 
Health Service,  has  requested t h a t  Federal a sesc i e s  fu rn i sh  a d d i t i a L  
------ d a t a  concerning :% f u z l  buy>-ipg &rid re fuse  dis.jo=aloper-a-cions for 
Zhich abatecent  plaG2-a;e-ka+b2Tit:ed i-ia accorda?.ce w i t h  Bureau of the  
Budget @OB) Circu la r  Xo. A-78 (Sae IBD 0510-13). . .  

The XLAPC has requested tha t .  the  attachad forx (Pe-5049) be used by 
a l l  Federal  agencies t o  provide  thd des i r ed  technica l  w- 
or re  f u s _ e _ d i s p - o s . a ~ ~ = l ~ ~ ~ ~ . r ~ i ~ c = ~ ~ - ~ ~ ~ - ~ ~ ?  o r  . . 

, s~b~e-~~~n t ly . . r ep .o . r  te.ds-n-"c:;h.ihg.t-A -2gm.s in c o q l i a n c e  w i t h  Sec :ion 
6.c. of EOB Circu la r  8-78. .The K C A X  foresees  :he irrf.oraation as 
se rv ing  usefu l  purposes i n  assess'i.g the ' r e l a t i v e  urgency of reportsd 
pro  j ec ts I and keep i a g  than i n l o r m d  OD s i g n i f  i coa t  t r ends  w i  t'n respac t 
ta f u e l  usage throughout the Federal  caizlex; 

.. 

I *. 

-. 

/.. . .  . . .  
, e  

. . .  

.- . . - .  
.. 

* .  : . 
I 

. .  . . . .  
L .  

I .' .. 

which aba t e ~ ~ e . n = _ ~ y ~ - b ~ - e ~  or.will..be, subrnitted,z i t  would be & 
- - -  mutual - h$.nef&t--to. the.-fseJdA<€ice a; l .a -~e~~~u-a .rte_r_s__s .~~~-~s-co-e~eg~~_ 
the c o v e r a s e t o  include d2i3 on all.sign-i.f'<ant f u e l  bgrning and.-re- 

'disposal operat ions a t  AEC i n x i m ,  Presgnt  t rends  i n  Federal 
and s t a t e  e f f o r t s  to inprove a i r  po l lu t ion  con t ro l  i n d i c a t e  t h a t  the 
development of a d d i t i o n a l  Fedsral ,  s t a t e  a@ reg iona l  s tandards and 
requirements w i l l  e n t a i l  f requent  review and evaluatio.;r or' present 
opera t ions  and p o l l u t i o n  con t ro l  ncasures. 
*act of proposed s tandards and ragula t ions  on AZC opsra t ions  would 
be g r e a t l y  f a c i l i t a t e d  by having the essential d a t a  a l ready  a t  hand. 

It is, therefore ,  reques ted .  t h a t  the  a t tachad  F o m  FiS-5049 be prqarsc! 
in accordance with t h e  inscr.uctions conu ined  thersia' arrd the f o l l o w i q  

The t a sk  of assessing the  

. .  .. 

gu ide l ines  I r d s s t i n ~ ~ ~  = w f , - m a .  
I 

... . .  
. 



TO: Harry S. Jordan -4- 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO6 ALAMOS. NEW MEXICO 87144 

DATE: January  17,  1979 

gasol ine  evapora t ive  l o s s e s  - 31.2 tons /year  
carbon monoxide - 235 tons /yea r  
hydrocarbons - 23.0 tons /year  
n i t rogen  oxides - 32.0 tons /year  
s u l f u r  oxides  - 1.2 tons /yea r  
p a r t i c u l a t e s ,  exhaust  - 0.7 ton /year  
p a r t i c u l a t e s ,  tires - 1.3 tons /year  

The emissions from t h e  veh ic l e s  are no t  from a s t a t i o n a r y  source  and 
thus do no t  come under t h e  2000 lb /y r  r egu la t ion ,  bu t  t h e  g a s o l i n e  
s torage  and r e f u e l i n g  s t a t i o n s  t e c h n i c a l l y  should be r e g i s t e r e d  wi th  t h e  
s t a t e  as an emission source.  

Power P lan t  - Sect ion 604 of t h e  a i r  q u a l i t y  s t a n d a r d s  and r e g u l a -  
t i ons  e s t a b l i s h e s  l i m i t s  f o r  XOX emissions from gas bu-fqing equipment. 
F a c i l i t i e s  which have a hea t  i npu t  of  less than 1 x 10 BTU/year/unit 
a r e  exempt from t h e s e  s tandards .  
calendar year  1977 (see  Tablk 1) show t h e  h e a t  input  t o  t h e  power p l a n t  
b o i l e r s  for t h a t  yea r  t o  be as fol lows:  

12 

The d a t a  from t h e  Zia Company f o r  

Boi le r  No. 1 - 0 . 7 4 ~ 1 0 ~ ~  BTU 
Boi le r  No. 2 - 0 . 8 2 ~ 1 0 ~ ~  BTU 
Boi le r  No. 3 - 0 . 5 5 ~ 1 0  BTU 

The power p l a n t  i s  t h u s  j u s t  below t h e  exemption th re sho ld .  
da t a  from 1976 i n d i c a t e  t h a t  t h e  hea t  i npu t ,  a t  l e a s t  f o r  t h e  t i m e  

-- being, i s  s t a b l e  a t  about t h i s  magnitude. The power p l a n t  i s  r e g i s t e r e d  
with t h e  s t a t e ,  and t h e  hea t  i n p u t  t o  t h e  b o i l e r s  i s  r e p o r t e d  t o  t h e  E I D  
eachlyear. If t h e  h e a t  input  t o  t h e  b o i l e r s  should i n c r e a s e  above 
1x10 BTU/yegr/unit, t h e  a p p l i c a b l e  s t a t e  s tandard  f o r  NOx emiss ions  is 
0.3 l b  NO I10 BTU.. Under normal ope ra t ing  cond i t ions ,  t h i s  is e q u i v a l e n t  
t o  a s t a d  gas concent ra t ion  of 248 ppm. Actual measurements of t h e  NOx 
concentrat ion i n  t h e  s t a c k  gas  are i n  t h e  range o f  30 t o  50 ppm. 

Corresponding 

I n  add i t ion  t o  t h e  TA-3 power p l a n t ,  t h e r e  a r e  three small steam 
generating p l a n t s  w i th in  t h e  LASL complex. However, t h e  combined h e a t  
input f o r  a l l  of t h e s e  p l a n t s  i s  on t h e  o rde r  of  15% of t h a t  of the 
power p l a n t ,  and so they  do no t  r e q u i r e  r e g i s t r a t i o n .  

P a r t i c u l a t e  Emissions - The c r i t e r i a  f o r  p a r t i c u l a t e  material are 
covered i n  Sec t ion  201 of  t h e  a i r  q u a l i t y  s t a n d a r d s , a n d  regula t ions . '  
These c r i t e r i a  do not  r e g u l a t e  p a r t i c u l a t e  emissions per se bu t  i n s t e a d  
specify al lowable ambient concent ra t ions .  The a l lowable  c o n c e n t r a t i o n s  
a r e  a s  follows: Maxi mum 

Con c en t ' 5  t i o n s  
150 v g h ,  24 hour average 

7 day average 110 vg/m; 

annual geometr ic  mean 60 vg/m . 
30 day average - 90 vg/m3 

i 

! 



TO: Harry S. Jordan 
/ 

- 5- 

LOS ALAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF C A L I F O R N I A  

LO6 ALAMOS. NEW MEXICO 07844 

DATE: January  17, 1979 

Pa r t i cu la t e  measurement5 f o r  Los Alamos and White Rock are made per i -  
od ica l ly  by t h e  s t a t e  EID, and the  da t a  f o r  ca lendar  y e a r  1977 are  shown 
i n  Tables 2 and 3. 
hour averages,  and annual gcometric means have been c a l c u l a t e d  from the  
data. 
w i t h i n  t h e  s ta te  s tandards .  True 7 day and 30 day averages cannot b e  
calculated from t h e  da t a  as given. The 24 hour averages r a r e l y  exceed 
the  30 day average s tandard ,  however, so t h e r e  is  no reason  t o  s u s p e c t  
t h a t  e i t h e r  t h e  7 day average o r  30 day average s t anda rds  a r e  e v e r  
exceeded. Considering t h e  r e l a t i v e l y  low ambient p a r t i c u l a t e  concen- 
t r a t i o n s  which p r e v a i l  i n  Los Alamos County, t h e  p a r t i c u l a t e  measure- 
ments provided by t h e  s t a t e  seem t o  be adequate f o r  monitor ing t h i s  
parameter. 

The numbers i n  t h e s e  t a b l e s  a r e  comparable t o  24 

Both t h e  24 hour averages and t h e  annual geometr ic  means are w e l l  

Sect ion 201 of  t h e  a i r  ‘qua l i ty  s tandards  and r e g u l a t i o n s  a l s o  
includes a s tandard  f o r  heavy metal conten t  of  p a r t i c u l a t e  ma t t e r .  
(Heavy metals are def ined by t h e  s t a t e  as any metals wi th  an atomic 
number of  g r e a t e r  than 21. This  means a l l  metals  wi th  an atomic number 
.greater  than t h a t  o f  scandium and inc ludes  lead ,  a common a i r  p o l l u t a n t  
from gasol ine  combustion, and i ron ,  a common c o n s t i t u e n t  of suspended 
s o i l  p a r t i c l e s ) .  gThe s t anda rd  f o r  heavy metal  conten t  of  p a r t i c u l a t e  
matter i s  10 vg/m . In  t h e  p a s t ,  heavy metal conten t  of p a r t i c u l a t e  
matter has not been measured, bu t  t h e  e x i s t i n g  p a r t i c u l a t e  sampling 
network ( f o r  monitor ing rad ionucl ides  and r a d i o a c t i v i t y )  is  being 
modified so t h a t  some es t ima te  of heavy metal conten t  of p a r t i c u l a t e  
matter -can be obtained.  I n i t i a l l y  t h i s  w i l l  involve  ana lyz ing  s e l e c t e d  
p a r t i c u l q t e  samples f o r  t h e  twenty o r  t h i r t y  elements most l i k e l y  t o  
cont r ibu te  t o  t h e  o v e r a l l  heavy metal content .  

S u l f u r  Dioxide Emissions - The s t a t e  s tandard  for s u l f u r  d i o x i d e ,  
which is a l s o  found i n  Sec t ion  201 of t h e  a i r  q u a l i t y  s t anda rds  and 
regula t ions ,  is set  a t  a 24 hour average of  0.10 ppm and an annual 
a r i thmet ic  average o f  0.02 ppm. There are no major s u l f u r  d ioxide  
emission sources  i n  t h e  Los Alamos a r e a  a t  t h i s  time and so r o u t i n e  
monitoring f o r  t h i s  contaminant is no t  abso lu t e ly  necessa ry ,  a l though 
monitoring of  background l e v e l s  would be d e s i r a b l e  for i n fo rma t iona l  
purposes. 
by t h e  s t a t e  t o  determine background l e v e l s  r e s u l t e d  i n  no hour ly  
measurements above t h e  minimum de tec t ab le  l e v e l  of 0.01 ppm. 

A series of measurements made i n  October and November of 1976 

V o l a t i l e  Chemical and Gas Emissions - Records o f  var ious  v o l a t i l e  . 
and/or dangerous chcinical and gas usages were kept f o r  s e v e r a l  y e a r s  by 
H-5. 
pat tc rn  over t h e  p a s t  s e v e r a l  years  f o r  clieniicals and gases  for which 
LASL may have t o  be r e g i s t c r e d  as an emission source under Sec t ion  704 
of the a i r  q u a l i t y  s tandards  and r egu la t ions  ( t h e  2000 l b / y r  r e g u l a t i o n ) .  

These r eco rds  have been updatcd, and Table  4 sliows t h e  usage 

! 

. 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO6 ALAMOS. NEW MEXICO 87644 

' TO: Harry S. Jordan - 6- DATE: J a n u a r y  17, 1979 

As-an i n i t i a l  a t tempt  t o  determine t h e  yea r ly  a tmospheric  i npu t  of  t h e s e  
chemicals and gases ,  groups wi th in  t h e  LASL complex which used o v e r  1500 
l b  of any of  t h e s e  chemicals dur ing  t h e  pas t  y e a r  were con tac t ed  and ' 

asked t o  es t imate  t h c  amounts of  t h e  chemicals and gases  which escaped 
t o  the  atmosphere during t h e i r  opera t ions .  
losses  broken down by group. To ta l  es t imated l o s s e s  f o r  a l l  of t h e  
groups contacted are a s  fol lows:  

Table  5 shows t h e  estimated 

acetone - 6000 l b  
carbon monoxide - 9000 l b  
e thy l  a c e t a t e  - 3600 l b  
f reons  - 7200 l b  
helium -15000-30000 l b  
methyl e t h y l  ketone -7800 l b  
methylene ch lo r ide  -1700 l b  
s u l f u r  hexaf luor ide  -18100 l b  
t r i ch lo roe thane  -30500 l b  
t r i ch lo roe thy lene  -4500 l b  

On the  b a s i s  o f  t h e s e  f i g u r e s ,  t h e  LASL complex should be r e g i s t e r e d  
with t h e  s t a t e  as an emission source f o r  a l l  o f  t h e s e  chemicals  excep t  
perhaps methylene ch lor ide .  There a r e  two q u a l i f i c a t i o n s  which should  
be noted, however. One i s  t h a t  t h e s e  f i g u r e s  r e p r e s e n t  estimates on ly  
of lo s ses  t o  t h e  atmosphere by t h e  groups contacted.  
only l a r g e  users  ( i n  excess  of 1500 lb /y r )  were con tac t ed .  Other chemi- 
cals probably w i l l  be added t o  t h e  l i s t  r e q u i r i n g  r e g i s t r a t i o n  when 
smaller users  o f  chemicals are inventor ied .  Refinement o f  t h e  d a t a  
regarding atmospheric l o s s e s  of chemicals and gases  is con t inu ing .  

The o t h e r  is t h a t  

One btmospheric contamination problem which i s  n o t  s p e c i f i c a l l y  
addressed by s ta te  a i r  q u a l i t y  s tandards  and r e g u l a t i o n s  involves  chemical  
r eac t ion  o r  degradation which occurs  subsequent t o  emiss ion .  N i t r i c  
acid,  f o r  example, may decompose t o  l i b e r a t e  n i t r o g e n  ox ides ,  and f r e o n s  * .  

are well-known t o  undergo r e a c t i o n s  with o t h e r  components 09 t h e  atmos- 
phere. 
n i t r i c  a c i d  decomposition) can be made, but  f o r  most of t h e  r e a c t i o n s  no 
estimate i s  poss ib le .  

Estimates o f  t h e  products  of  some of t h e s e  r e a c t i o n s  (e .g . ,  

Waste Explosive Burning - As a r o u t i n e  p a r t  of LASL o p e r a t i o n s ,  
many types  of dynamic t e s t i n g  experiments using a v a r i e t y  of  e x p l o s i v e  
formulations a r e  c a r r i e d  out .  
.and/or machining o f  t h e  explos ives  i n t o  t h e  a p p r o p r i a t e  c o n f i g u r a t i o n s  
f o r  t e s t i n g .  As a r e s u l t  of t h e s e  f a b r i c a t i o n  o p e r a t i o n s ,  much excess  
or waste ma te r i a l  is generated i n  t h e  form o f  machine c u t t i n g s ,  m i s -  
c a s t ings ,  mater ia l  washed i n t o  t h e  sumps, e tc .  These h i g h  exp los ive  
wastes must be disposed o f ,  and t h e  method used c o n s i s t s  o f  open burn ing .  

Most o f  t hese  experiments  r e q u i r e  c a s t i n g  
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TO: Harry S. Jordan 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C A L I F O R N I A  

LO6 ALAMOS. N E W  M E X I C O  87844 

- 7- DATE: January  17, 1979' 

Open burning of high explos ive  wastes i s  permi t ted  under  Sec t ion  301(B)(3) 
o f . t h e  New Mexico A i r  Qual i ty  Regulations.  The open burn ing  o p e r a t i o n  
involves a r ranging  t h e  waste ma te r i a l s  on t a r  paper,  soaking  them w i t h  
kerosene, and de tona t ing  everything from a remote bunker. The e x p l o s i v e  
mixture burns a t  a high temperature f o r  s e v e r a l  minutes, and a v a r i e t y  of 
combus ion 
types and 
procedure 

. The Mason 
emissions 

products  a r e  emit ted during t h e  process .  
amounts of  materials emit ted has  been made according t o  t h e  
out  l i n e d  below. 

An e s t ima te  of t h e  

Estimated HE Waste Burned i n  1977 
Dry HE - 27915 l b  
Wet HE - 13655 l b  
Equipment Flash - 3000 l b  

Estimated Composition of HE Burned 
10% cyc lo to l  and oc to1  
2 0% TAT B ( t  r i ami not  r i n  i t rob  en z en e) 
70% RDX'and HMX 

& Hanger-Silas Mason Co., Inc.  has  obtained information on 
from "open burning" ( a c t u a l l y  an expanding chamber) of v a r i o u s  

high explosive formulat ions:  
a r e  not t h e  same formulat ions burned a t  LASL, t h e  compositions and b u r n i n g  
c h a r a c t e r i s t i c s  are similar enough t h a t  . t h e i r  da t a  can be used t o  estimate 
types and amounts of  emissions from LASL's open burning ope ra t ions .  Using 
t h e  Mason & Hanger-Silas Mason d a t a  and t h e  f i g u r e s  given above f o r  t y p e s  
and amount of HE burned, t h e  following e s t ima tes  of  emissions can b e  made. 

Although t h e  formulat ions which t h e y  u s e d  

( e n t r i e s  are i n  lb )  

NO - co Hydrocarbons P a r t i c u l a t e s  
-X 

TAT B 675 . 252 5 810 
o the r  676 

1351 
98  

350 
- --- 

810 

. I n  addi t ion  t o  t h e s e  major p o l l u t a n t s ,  ines t imable  b u t  probably r e l a t i v e l y  
small  q u a n t i t i e s ' o f  HF, HC1,  P 0 and perhaps o t h e r  gases  are g iven  o f f  
from t he  var ious  p l a s t i c i z e r s  &d'other a d d i t i v e s  incorpora ted  i n t o  t h e  
formulations.  

. In  a d d i t i o n  t o  t h e  emissions from burning o f  waste explos ives ,  WX-3 
. a l s o  burns waste o i l  and miscellaneous t r a s h  (paper,  boxes,  e t c . ) .  

Estimates o f  t h e  q u a n t i t i e s  of t h e s e  m a t e r i a l s  burned are as fo l lows :  

oi 1 - 1300 ga l3  
t r a s h  - 11600 f t  ' 

The emission f a c t o r s  given by €PA i n  Compilation of A i r  P o l l u t i o n  
Emission Fac tors  con be  used t o  e s t ima te  emissions from t h c s e  bu rn ing  
operat ions.  Applying t h e s e  emission f a c t o r s  g ives  t h e  fol lowing r e s u l t s :  

! 
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TO: Harry S. Jordan - 8- 

I :  

- -..__-.---I ...-___ - -- - .. 
LOS ALAMOS SCIENTIFIC LABORATORY 

U N J V E A S I T Y  OF C A L I F O R N I A  
LOB ALAMOS. N E W  M E X I C O  87144 

O i l :  p a r t i c u l a t e s  - 30 l b  
carbon monoxide - 5 l b  
hydrocarbons - 4 l b  
n i t rogen  oxides  - 104 l b  

carbon monoxide - 3205 l b  
hydrocarbons - 1131 l b  
n i t rogen  oxides  - 226 l b  
s u l f u r  oxides  - 38 l b  

Trash: p a r t i c u l a t e s  - 603 l b  

DATE: January 17, 1979 

The following t a b l e  summarizes t h e  d a t a  from a l l  burning o p e r a t i o n s .  

6 E waste 1 t r a s h  t o t a l  
e n t r i e s  are i n  l b  

01 - 
carbon monoxide 350 5 3205 3560 
hydrocarbons 5 4 1131 1140 
ni t rogen oxides 1351 104 226 1681 
p a r t  i cul  a t  e s 810 30 603 1443 
s u l f u r  oxides  --- -- 38 38 

These f i g u r c s  i n d i c a t e  t h a t  LASL should be r e g i s t e r e d  wi th  t h e  s ta te  as 
an emission source f o r  carbon monoxide and perhaps f o r  n i t rogen  o x i d e s .  
CNC-4 is  known t o  emit l a r g e  q u a n t i t i e s  of  carbon monoxide ( see  T a b l e  5) 
and a l s o  has  ind ica t ed  t h a t  t h e y  introduce a small  amount of n i t r o g e n  
oxides (about 200 l b / y r )  i n t o  t h e  atmosphere. 
known t o  e n t e r  t h e  atmosphere thus  i s  c lose  t o  t h e  2000 lb /y r  l i m i t ,  
which f u r t h e r  suppor ts  t h e  recommendation t h a t  LASL b e  r e g i s t e r e d  as an  
emission source f o r  NO 

9 

The t o t a l  amount o f  NOx 

X'  

Dynamic Tes t ing  - The dynamic t e s t i n g  opera t ions  themselves use 
about 10000 lb /yr  of explos ive  ma te r i a l s .  
during t h e  t e s t s ,  r e s u l t i n g  i n  an input  t o  t h e  atmosphere o f  s e v e r a l  
p o t e n t i a l l y  t o x i c  meta ls ,  i nc lud ing  lead ,  beryl l ium, and uranium. 
Experiments were c a r r i e d  out  i n  1976 t o  e s t ima te  t h e  atmospheric i n p u t  
of these  metals.  
pers ion following de tona t ions  and a c t u a l  sampling of t h e  plume th rough  
use of  an a i m l a n e .  The r e s u l t s  of  t h e s e  experiments were s e n t  t o  J a c k  

Some m a t e r i a l s  a r e  v o l a t i l i z e d  

The experiments included modeling of t h e  plume d i s -  

R. Roeder, D i i ec to r  o f  t h e  Operat ional  Safe ty  Divis ion of the  Albuquerque 
Operations Off ice ,  on March 15, 1977, with a cover l e t t e r  o f  e x p l a n a t i o n  
from George L. Voelz, M.D. They were a l s o  presented  i n  t h e  1977 Environ-  
mental Surve i l lance  Report. 
t he  s u r v e i l l a n c e  r e p o r t  showing t h e  est imated concen t r a t ions  of l e a d ,  
beryllium, and uranium r e s u l t i n g  from t h e  t e s t i n g ;  a long  w i t h  t h e  appl icable  
standards.  In  no i n s t a n c e s  do t h e  est imated concen t r a t ions  exceed t h e  
standards.  

Table 6 is a reproduct ion of a t a b l e  from 

! 



' LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITV OF C A L I F O R N I A  ' 
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TO: Harry S. Jordan - 9- DATE: January  17, 1 9 7 9 -  

. A s e r i e s  of  t e s t s  was conducted by Pantex i n  a &foot  
spher ica l  bomb t o  determine t h e  gaseous products  of exp los ive  
detonat ions.  Thei r  f i nd ings  were summarized as fol lows.  

Combustion appeared t o  be  completed for a l l  
explosive m a t e r i a l s  t e s t e d .  Products were 
b a s i c a l l y  N 2 ,  COz, and H20 with a trace of  
NH3 i n  the  water  c o l l e c t e d  and a small 
amount of  N 2 0  i n  t h e  "I' products .  

On the  b a s i s  o f  these  da t a ,  a s a f e  conclusion seems t o  b e  
t h a t  no s i g n i f i c a n t  q u a n t i t i e s  of any gaseous a i r  p o l l u t a n t s  
are generated during explosive de tona t ions .  

Lead Pouring Operations - On October 5 ,  1978, t h e  €PA 
published a National Ambient A i r  Qual i ty  S t a n d a r j  f o r  l e a d  
(43 FR 46264). 
Company i n t e r m i t t e n t l y  opera tes  a small lead pouring f a c i l i t y  
a t  SM-38 t o  provide lead  b r i cks  f o r  .the LASL complex as 
needed. 
from an occupat ional  s a f e t y  and h e a l t h  aspec t ,  and it is  
consequently completely enclosed i n  a shee t  metal hood which 
i s  vented t o  t h e  atmosphere through t h e  top  of t h e  b u i l d i n g .  
Because of t h e  small s ize  of  t h e  f a c i l i t y  and t h e  fact  t h a t  
it does ope ra t e  only i n t e r m i t t e n t l y ,  t h e r e  i s  l i t t l e  l i k e l i h o o d  
t h a t  t h e  l ead  concentrat ions i n  t h e  ambient a i r  a r e  s i g n i f i c a n t l y  
a f f ec t ed  by it. 
however, t o  ob ta in  atmospheric l ead  concentrat ions t o  determine 
whether t h e  opera t ion  is having any e f f e c t  on t h e  immediate 
surroundings. 

Summary - A t  t h e  p re sen t  t ime t h e  only LASL o p e r a t i o n s  r e g i s t e r e d  
with t h e  s t a t e  a r e  t h e  Zia Company a spha l t  p l a n t  and t h e  TA-3 power 
p lan t .  No LASL opera t ions  are i n  v i o l a t i o n  of New Mexico s t a t e  a i r  
po l lu t ion  s tandards  .and r egu la t ions .  
A i r  Po l lu t ion  Standards and Regulat ions,  LASL should b e  r e g i s t e r e d  w i t h  
t h e  s t a t e  a s  an emission source f o r  gaso l ine ,  acetone, carbon monoxide, 
e thy l  a c e t a t e ,  f reons ,  helium, methyl e thyl  ketone, s u l f u r  h e x a f l u o r i d e ,  
t r i ch lo roe thane ,  t r i ch lo roe thy lene ,  and probably a l s o  for  methylene 
ch lo r ide  and n i t rogen  oxides .  'Efforts a r e  underway t o  a s c e r t a i n  whe the r  
any o t h e r  chemicals are introduced i n t o  t h e  atmosphere i n  q u a n t i t i e s  
la rge  enough t o  r equ i r e  r e g i s t r a t i o n ,  and t h e s e  e f f o r t s  almost c e r t a i n l y  
w i l l  add t o  t h e  l i s t  of  chemicals f o r  which LASL needs t o  be  r e g i s t e r e d  
as an emission source.  

The s tandard  was se t  a t  1.5 ug/m . The Zia 

This  f a c i l i t y  prev ious ly  was inves t iga t ed  by H-5 

P a r t i c u l a t e  samplers nearby a r e  be ing  modified,  

Under Sec t ion  704 of t h e  New Mexico 

. 



TABLE 1: Natural Gas Usage i n  
Power Plant  - 1977 

Month - 
BTU Content 

J 
F 
M 
A 
M 
J 
J 
A 
S 
0 
N 
D 

1120 
1035 
1027 
1099 
1055 
1042 
1059 
1048 
1036 
1026 
1026 
1069 

TOTALS 

10 (x10 ) 7 (XlOlO) ( x 1 ~ 7 )  ( X l O l O )  (x10 ) 
7 (x10 ) 

6.80 
6.30 
5.28 
3.81 
5.42 
6.99 
6.47 

” 6.03 
1.51 
7.01 
8.06 
6.99 

7.62 
6.52 
5.42 
4.19 
5.72 
7.28 

- 6.85 
6.32 
1.56 
7.19 
8.27 
7.47 

7.44~10 11 

6.82 
6.32 
7.80 
7.52 
3.15 
4.94 
6.57 
6.07 
5.95 
7.15 
7.67 
7.60 

7.64 
6.54 
8.01 
8.26 
3.32 

. 5.15 
6.96 
6.36 
6.16 
7.36 
7.87 
8.12 

11 8 .18~10  

3.70 
4.52 
6.05 
8.11 
9.03 
3.13 
4.09 
4 .21  
3.04 

- 
5.57 

4.14 
4.68 
6.21 
8.91 
9.53 

: 3.26 
4.33 
4.41 
3.15 - - 
5.95 

5 .46~10  11 
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Acetone 
n-Butyl Acetate 
Ethanol 
Ethyl Acetate 
Freons PCA & TMC 
Isopropanol 
Kerosene 
Methano 1 
Methylene Chloride 
Methyl Ethyl Ketone 

. Perchloroethylene 
Toluene 
Trichloroethane** 
Trichloroethylene 
Ammonia 
Carbon Mon i x i  de* * * 
Freon 12’ (CC1  F 1 
Hydrogen Fluoh& 
Nitrogen Oxides*** 
Sul fur  Hexafluoride 

._. 

TABLE 4 

CHEMICALS.CHECKED OUT OF THE STOREROOM (Ib) 
1972 
41300 
- 

24000 

17900 
1300 
1800 

7500 
5 100 

56300 
44900 

9200 

- 

38400 

1973 
20300 
- 

29300 

11100 
1200 
1800 

1500 
4700 

40400 
34200 
5900 

14700 

**Also c a l l e d  methyl chloroform o r  chlorothane 
***Does not include e t imated  vehic le  emissions o r  

1974 
27300 
- 

33000 

13100 
3200 

680 

2200 
2600 

56800 
35700 

7000 

22700 

1975 
35400 

7300 

- 

22500 

10500 
3700 
2200 
5000 
1800 
6000 

50400 
20800 
5800 

25000 

NOx l i be ra t ed  from 

1976 
34100 
11400 
2400 

2 30 
27400 

4 80 
10200 
14500 

1800 
20700 

1500 
7300 

74900 
29000 

58006 
l . l x l 0  

5400 
2900 

17200 
26800 

1977 
28000 
4900 
5300 
5300 

30251 
2100 
9 800 
9500 
4900 
23300 

2200 
3600 

62300 
22400 

- 

63006 
1 . 4 ~ 1 0  . 

7500 
2100 

14800 
30200 

decomposed HN03. 
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TABLE 5 - Chemical Losses to the  Atmosphere by Group 

Group Acetone Carbon Ethyl Freons Methyl Methylene Sulfur Trichloro- Trichloro- 
ethane ethylene Monoxide Acetate Ethyl Chloride Hexa- 

Ketone f luoride  

AP- 2 
CMB-6 3500 
CMB- 11 
CblB- 14 
CNC-4 
CTR- 3 
E- 1 
H- 1 
L- 1 
M- 2 
w- 3 
MP- 8 
P- 9 
SD-1 & SD-5 

wx- 2 1500 
wx- 3 1000 

- 
4000 

9000 

300 

2900 

3600 7800 

2200 

1700 1800 

10100 
2100 
3300 

200 
3600 

700 
2000 

22400 

3500 
1000 
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TABLE 6 

' .  
ESTIMATED CONCENTRATIONS OF TOXIC ELEMEATS 

AEROSOLIZED BY DYNAMIC EXPERIMENTS - 
. Annual Avg. 

Concentration Applicable 
Standard 

1977 Percent 
Total Usage Aerosolized (ndm') 

Element (kg) (%I 4km 8km - (ndm') . - 
Uranium 1595 10 0.2 0.006 9ooo" 

Be 35.8 2 ,  0.0009 0.0003 l o b  

(30 day avg) 
Pb 9.0 100' 0.01 0.004 10 000 

(for total heavy * 

metals, N>21) 

.'DOE Manual Chapter 0524. 
%ection 201 of the Ambient 4ir Quality Stanhards and Air Quality Control Reguiations adopted 
by the New Mexico Health and Social Services Board, April 19, 1974. 

. 'Assumed percentage aerosolization. 

. .  

. 
I 
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0 FFI CE T\n EM 0 R A N  DU M 

LO5 ALIIMOSSCIENTIFIC IABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 8 7 9 5  
Telephonc Ext; 

;. Ribert  A. Penneman, CNC-4 Grp. Ldr., MS 346 October 30, 1978 

HRU : H. S. Jordan, Assistant H-Div. Leader 

.I 

'ROM ; Roger W. Ferenbaugh, H-8 w- 
SUBJECT ATMOSPHERIC E14ISS IONS 

~YMBOL : : H8-78-486 

AAIL STOP: ; 490 . 

. 'qy.) 

As a r e su l t  of recent decisions by the US Congress, the  Los 
Alamos Sc ien t i f ic  Laboratory has been directed by DOE t o  take 
appropriate action t o  ensure t h a t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  air and water pollution regulations. 
has been given the respons ib i l i ty  f o r  f u l f i l l i n g  this d i rec t ive  
w i t h  regard t o  a i r  pollution. 
regulation tha t  requires t h a t  any f a c i l i t y  t h a t  emits more t h a n  
2000 lb/yr of any substance i n t o  the a i r  must obtain a a reg is t ra -  
t i o n  c e r t i f i c a t e  f o r  t h a t  emission from the. Environmental Improve- 
ment Division. 

H-8, accordingly, 

Of par t icu lar  i n t e r e s t  is  a state 
* 

.H-8 i s  currently i n  the process o f  t ry ing  t o  ascer ta in  the air  
contaminants t h a t  a r e  emitted by the Laboratory i n  quan t i t i e s  
large enough t o  require reg is t ra t ion .  A review of the s to re s  

. subledqers fo r  1976 and 1977 shows t h a t  Group CNC-4 . has been 
u s i n g  1 arge q u a n t i  t i e s  o f  the  following gases and/or vol a t i  1 e 
1 i q u i  ds : 

carbon moAoxi de 
ni trogen oxides 

In order t o  help us a r r ive  a t  some emissio.ns figures for  the 
en t i re  Laboratory, could you please provide us w i t h  an estimate 
o f  the mount of these materials lost t o  the atmosphere through 
evaporation, stack gas m i s s i o n s ,  hood vent i la t ion ,  e t c .  during 

' the operations of your group. (Any additional information 
t h a t  you could provide w i t h  respect t o  aniounts recovered, amounts 

, los t  i n  waste water streams, etc. would also be useful . )  . 

Thank you. 

. .  

- -  
- -- 

* 

i 

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by November 17th.' I f  you have any questions, please c a l l  me a t  
extension 7204. 

RWF/mlk 

- 
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0 F F I C E M E lifl0 RAM D U M 

LOS ALAMOS SCIENTIFIC LAi3OnATORY 
UNIVERSITY OF CALlFOnNlA 

LOS ALAMOS, NCW h!EXICO 8 7 9 5  
Tclcphqnc Ext: 

: Jesse Aragon, NX- 2Grp. Ldr. MS 930 DATE' October 30, 1978 

: H. S. Jordan, Assistant H-Div. Leader 
?r .- : Roger W. Ferenbaugh, H-8 \KLL+ 

ATMOSPHERIC EMISSIONS 

: H8-78-485 

: 490 

# .  

As a resu l t  of recent decisions by the US Congress, the Los 
Alarnos Sc ien t i f i c  Laboratory has been directed by DOE t o  t a k e  
appropriate action t o  ensure t h a t  the Lab,oratory i s  i n  compliance 
w i t h  s t a t e  a i r  and  water pollution regulations. 
has been g i v e n  the respons ib i l i ty  f o r  f u l f i l l i n g  this d i r ec t ive  
w i t h  regard t o  a i r  pollution. 
regulation t h a t  requires t h a t  any f a c i l i t y  t h a t  emits more t h a n  
2000 lb/yr of any substance i n t o  the air  must obtain a a regis t ra-  
t ion  c e r t i f i c a t e  for  t h a t  emission from the Envi ronmental Improve- 
ment  Division. 

H-8, accordingly, 

Of par t icu lar  i n t e r e s t  is a s t a t e  

H-8 i s  current ly  i n  the process oaf trying t o  ascertain the air  
contaminants t h a t  a r e  emi t i e d  by the Laboratory i n  q u a n t i  t ies  
large enough t o  require r eg i s t r a t ion .  A review of the s t o r e s  
subledgers for 1976 and 1977 shows t h a t  Group WX- 2 . h a s  been 
us ing  la rge  quant i t ies  o f  the following gases and/or v o l a t i l e  
1 i q u i  ds : 

acetone 
methyl ethyl ketone 
tr i  chl oroe t h  ane 

Ii\ order to  help us arrive a t  some emissions figures for the 
en t i re  Laboratory, could you please provide us with an estimate 
of the amount of these materials l o s t  t o  the atmosphere t h r o u g h  
evaporation, stack gas emissions, hood v e n t i l a t i o n ,  e t c .  du r ing  
the  operations of your group. 
t h a t  you could provide w i t h  respect t o  amounts recovered, amounts 
lost i n  waste water streams, e t c .  would a l so  be useful .) 

Thank you. 

(Any additional infomiation 

. 

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by November 17th. I f  you have any questions, please c a l l  me a t  
extension 7204. 

I 

I 

I 
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:. R>ymond N. Rogers, WX-2 Grp Ldr. MS 920 
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 AIL STOP: : 490 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545 

' Telephone Ext: 

DATE' October 30, 1978 

. .  

As a result of recent decisions by the US Congress, the Los 
Alamos Sc ien t i f i c  Laboratory has been directed by DOE t o  t a k e  
appropriate ac t ion  t o  ensure t h a t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and water pollution regulations. 
has been given the responsibi l i ty  f o r  f u l f i l l i n g  this d i r ec t ive  
w i t h  regard t o  a i r  pollution. 
regulation t h a t  requires t h a t  any f a c i l i t y  t h a t  emits more t h a n  
2000 lb/yr of any substance in to  the a i r  must obtain a a reg is t ra -  
t i o n  c e r t i f i c a t e  f o r  t h a t  emission from t h e  Environmental Improve- 
ment Division. 

H-8, accordingly, 

O f  par t icu lar  i n t e r e s t  i s  a s t a t e  

.H-8 is  current ly  i n  the process o f  t r y i n g  t o  .ascertain the  a i r  
contaminants t h a t  a re  eini t ted by the Laboratory i n  q u a n t i  t i e s  
large enough t o  require reg is t ra t ion .  A review o f  the  s t o r e s  
subledgers f o r  1976 and 1977 shows t h a t  Group WX-2 
u s i n g  large q u a n t i  t ies of the following gases and/or v o l a t i l e  
1 iqui ds : 

has been 

methyl ethyl. ketone 

. .  
. . - - - -  ..- In order t o  help us a r r ive  a t  some emissions figures f o r  the  

en t i r e  Laboratory, could you please provide us w i t h  an estimate 
. o f  t h e  amount of these materials lost  t o  the atmosphere t h r o u g h  

evaporation, stack gas emissions, hood vent i la t ion ,  e t c .  d u r i n g  
the operations of your group. . (Any additional information 
t h a t  you could provide with respect t o  amounts recovered, amounts 
lost i n  waste water streams, e t c .  would also be useful .) 

. 

I. 

1' 
Thank you. 

I f  possible, we would appreciate a t  l e a s t  a preliminary r e s p o k e  
by November 17th. If  you have any questions, please c a l l  me a t  . 

c extension 7204. 

RWFlml k . .  
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LO5 ALAMOS SCIENTIFIC IADORATORY 
UNIVERSITY OF CALlFOPNlA 
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SYMBOL : : H8-78-483 

MAIL STOP: : 490 

As a resu l t  of recent decisions by the US Congress, the Los 
Alamos Sc ien t i f i c  Laboratory h a s  been directed by DOE t o  take 
appropriate action to  ensure t h a t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and water pollution regulations. H-8, accordingly, 
has been given the responsibi l i ty  f o r  f u l f i l l i n g  this d i rec t ive  
w i t h  regard t o  a i r  pollution. 
regulation t h a t  requires t h a t  any f a c i l i t y  t h a t  eniits more t h a n  
2000 lb/yr of any gubstance in to  the a i r  must obtain a a reg is t ra -  
t ion ce r t i f i ca t e  f o r  t h a t  emission from the. Environmental Improve- 
ment Division. 

Of par t icu lar  i n t e r e s t  i s  a s ta te  

I .  

I 

-11-8 i s  current ly  i n  the process o f  trying t o  ascer ta in  the  a i r  
contaminants t h a t  a re  emitted by the Laboratory i n  quant i t ies  
large enough t o  require reg is t ra t ion .  A review of the s t o r e s  

. subledgers f o r  1976 and 1977 shows t h a t  Group CTR-9 has been 
u s i n g  large quant i t ies  of the following gases and/or v o l a t i l e  
1 i qui ds : 

. 

me t h a no1 

! 
I 

I 
1 
I 

I 
- 1  

_. -- .. -- - In order t o  help us a r r ive  a t  some emissions f igures  fo r  the 
en t i re  Laboratory, could you please provide  us w i t h  an estimate 

- of the amount of these materials l o s t  t o  the atmosphere through 
. .  evaporation, stack gas emissions, hood vent i la t ion,  e tc .  d u r i n g  

. the  operations of your group, (Any additional inforyation 
t h a t  you could provide w i t h  respect t o  amounts recovered, amounts 
l o s t  i n  waste water streams , e tc .  would a l so  be useful .) 

Thank you. 
i 

i 

. I  

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by November 17th. I f  you have any questions, please c a l l  me a t  . 

, .. extension 7204. 

RWF/ml k 
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i 
! 



LOS A U M O S  SCIEIdTIFIC LADORATORY 
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TO :. R'. E. Siemon', CTR-3 Grp. Ldr. MS 638 DAT': October 30, 1978 

'IIRU : H .  S. Jordan, Assistant H-Div. Leader 

FROM : Roger W. Ferenbaugh, H-8 

SUBJECT ATMOSPHERIC EfrlISS IONS 

I 

< .  

SYIIBOL : : H8-78- 482 

MAIL STOP: : 490 

As a resul t  of recent decisions by the US Congress, the Los 
Alarnos Sc ien t i f i c  Laboratory has  been directed by DOE t o  take 
appropriate action t o  ensure t h a t  the Laboratory is  in compliance 
w i t h  s t a t e  a i r  and water pollution regulations.  H-8, accordingly, 
has been given the respons ib i l i ty  f o r  f u l f i l l i n g  t h i s  d i r ec t ive  
w i t h  regard t o  a i r  pollution. 
regulation t h a t  requires t h a t  any f a c i l i t y  t h a t  emits more than 
2000 lb/yr of any substance in to  the a i r  must o b t a i n  a a reg is t ra -  
t i o n  c e r t i f i c a t e  f o r  t h a t  emission from the Environmental Improve- 
ment Division. 

Of par t icu lar  i n t e r e s t  i s  a s ta te  

.U-8 i s  currently i n  the process 0.f t rying t o  ascer ta in  the  air - contaminants t h a t  a r e  emitted by the Laboratory i n  quan t i t i e s  
large enough t o  require reg is t ra t ion .  A review of the s t o r e s  

'subledgers for 1976 and 1977 showsathat  Group CTR-3 has been 
u s i n g  large quanti t ies of the fo l lowing  gases and/or v o l a t i l e  
1 iqui ds : 

. sul fur hexaf 1 uori de 

- .. -- 
- .--  I n  order to  h e l p  us arrive a t  some emissions f igures  f o r  the 

en t i re  Laboratory, could  you please provide  us w i t h  a n  estimate 
. of the  aiiiount of these materials l o s t  t o  the atmosphere through 

- evapora t ion ,  stack gas emissions, hood vent i la t ion ,  e tc .  d u r i n g  
. the operations of your group. (Any additional in fomat ion  

tha t  you could provide w i t h  respect t o  amounts recovered, amounts 
,lost i n  waste water streams, e tc .  would a lso be useful .) 

* 

I 

. .  ' Thank you. - .  

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by Noveriiber 17th. I f  you have any questions, please cal l  me a t  
extension 7204. 

RWF/ml k 
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 AIL STOP: : 490 

As a resu l t  of recent decisions by the US Congress, the LOS 
Alamos Sc ien t i f ic  Laboratory has been directed by DOE t o  take 
appropriate action t o  ensure t h a t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  air and water pollution regulations.  
has been g i v e n  the respons ib i l i ty  for  f u l f i l l i n g  this d i rec t ive  
w i t h  regard t o  a i r  pollution. 
regulation t h a t  requires t h a t  any f a c i l i t y  t h a t  emits more t h a n  
2000 lb/yr of any substance in to  the  a i r  mus t  obtain a a reg is t ra -  
t i o n  ce r t i f i ca t e  f o r  t h a t  emission from the Environmental Jmprove- 
ment Division. 

H-8 i s  currently i n  the  process o f  trying t o  ascer ta in  the  a i r  
*contaminants t h a t  are eni t t ed  by the Laboratory i n  quant i t ies  
large enough t o  require regis t ra t ion.  A review of the s to re s  
subledgers for  1976 and 1977 shows t ha t  
using large quanti t i e s  o f  the following gases and /o r  v o l a t i l e  
liquids: 

H-8, accordingly, 

Of par t icu lar  i n t e r e s t  i s  a state 

Group P-9 has been 

sulfur hexafluoride 

. _.-- - - In order t o  h e l p  us arrive a t  some emissions figures f o r  the 
en t i re  Laboratory, could you please provide us w i t h  a n  estimate 

. of the amount o f  these materials l o s t  t o  the atmosphere through 
evapora t ion ,  stack gas  emissions, hood vent i la t ion ,  e t c .  d u r i n g  

. the operations of your group.. (Any additional information 
t h a t  you could provide w i t h  respect t o  amounts recovered, amounts 
lost i n  waste water streams, e t c .  would also  be useful.) '  

Thank you. 

I f  possible, we would appreciate a t  least a preliminary response 
. by November 1 7 t h .  I f  you have any questions, please c a l l  me a t  

extension 7204. 

i 
j '  
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As a resu l t  of  recent decisions by the US Congress, the Los 
Alanios Sc ien t i f i c  Laboratory has been directed by DOE t o  t a k e  
appropriate action t o  ensure t h a t  the ,Laboratory i s  i n  compliance 
w i t h  s ta te  a i r  and water pollution regulations. 
has been given the respons ib i l i ty  fo r  f u l f i l l i n g  this d i r ec t ive  
w i t h  regard t o  air  pollution. 
regulation t h a t  requires t h a t  any f a c i l i t y  t h a t  emits more than 
2000 lb/yr of any substance i n t o  the a i r  must obtain a a r eg i s t r a -  
t i o n  c e r t i f i c a t e  f o r  t h a t  emission from the Envi-ronmental Improve- 
ment Di v i  s i  on. 

H-8, accordingly, 

Of par t icu lar  i n t e r e s t  i s  a s t a t e  

H-8 i s  currently i n  the  process o f  trying t o  ascer ta in  the a i r  
contaminant; t ha t  are  emf t t ed  by the Laboratory i n  quan t i t i e s  
large enough t o  require reg is t ra t ion .  A review o f  the stores 
subledgers f o r  1976 and 1977 shows t h a t  Group M-3 
u s i n g  1 arge q u a n t i  t i e s  of  the following gases and/or  vol a t i l e  
1 iquids : 

has been 

Freon 12 

- .  -..-- .-. I n  order td h e l p  us arrive a t  ‘some emissions figures f o r  the 
ent i re  Laboratory, could you please provide us w i t h  a n  estimate 

, of the amount of these materials l o s t  t o  the atmosphere through 
evapora t ion ,  stack gas emissions, hood vent i la t ion ,  e tc .  dur ing  

t h a t  you could provide w i t h  respect t o  aiiiounts recoQered, amounts 
lost i n  waste water streams, e tc .  would a l so  be useful .) 

Thank you. 

If possible, we would appreciate a t  l e a s t  a preliininary response 
by November 17th. I f  you have any questions, please c a l l  me a t  

RWF/iiil k . .  . 

. the operations of your group. (Any additional information 

1. 
i 
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As a resul t  of recent decisions by the US Congress, the Los 
Alamos Sc ien t i f i c  Laboratory has been directed by DOE t o  take 
appropriate action t o  ensure t h a t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and water pollution regulations. H-8, accordingly, i 
has been given the responsibi l i ty  f o r  f u l f i l l i n g  this d i r ec t ive  
w i t h  regard t o  a i r  pollution. 

2000 lb/yr of any substance in to  the a i r  must o b t a i n  a a reg is t ra -  

ment Division. 

. 

Of par t icu lar  i n t e r e s t  i s  a s t a t e  
regulation t h a t  requires t ha t  any f a c i l i t y  t h a t  emits more t h a n  

t i o n  c e r t i f i c a t e  f o r  t h a t  emission from the Environmental Improve- ! 

. I  
' 

I H-8 i s  currently in the process of trying t o  ascer ta in  the air 

large enough t o  require reg is t ra t ion .  A review of the s t o r e s  has  been i I 
liquids: i 

! 
contaminants t h a t  a re  emitted by the LZbGratOry i n  quanti  t i e s .  

us? ng 1 arge q u a n t i  t i e s  of the fol  lowi ng gases and/or v o l  a t i  1 e 
. subledgers f o r  1976 and. 1977 shows t h a t  Group M-2 

. !  

sulfur hexafluoride i 

. .  . In order t o  h e l p  us a r r ive  a t  some emissions figures f o r  the 
entire Laboratory, could  you please provide us w i t h  a n  estimate 
o f  the  amount of these materials lost  t o  the atmosphere through 
evaporation, stack gas emissions, hood vent i la t ion ,  e t c .  during 
the operations o f  your group. . (Any additional information 
t h a t  you cou ld  provide w i t h  respect t o  amounts recovered, amounts 
l o s t  i n  waste water streams, e t c .  would a lso be useful . ) *  

b 
: c 

Thank you. 

I f  possible, we would appreciate a t  l ea s t  a preliminary response 
by November 17th. If you have any. questions, please ca l l  me a t  
extension 7204. 

c 
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ATMOSPHERIC EMISS IONS 

DATE: October 30, 1978 

H. S. Jordan, Assistant H-Div.-Leader 

Roger bl. Ferenbaugh, H-8 w- 
: H8-78-478 

: 490 

As a resu l t  o f  recent decisions by the US Congress, the Los 
Algmos Sc ien t i f ic  Laboratory has been directed by DOE t o  t a k e  
appropriate action t o  ensure tha t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  a n d  water pollution regulations. H-8, accordinqly, 
h a s  been given the responsibi l i ty  f o r  f u l f i l l i n g  t h i s  d i r ec t ive  
w i t h  regard t o  a i r  pollution. 
regulation t h a t  requires t h a t  any f a c i l i t y  t h a t  emits more t h a n  
2000 lb/yr o f  any substance i n t o  the a i r  rnu-st obtain a a reg is t ra -  
t i o n  c e r t i f i c a t e  for t h a t  emission from the Environmental Improve- 
ment Division. 

. 

O f  par t icu lar  i n t e r e s t  i s  a s ta te  

H-8 i s  current ly  i n  the process of trying t o  ascer ta in  the  air 
contaminants t ha t  are  emitted by the Laboratory i n  quanti  t ies  
large enough t o  reqxire reg is t ra t ion .  A review of the s t o r e s  
subledgers f o r  1976 and 1977 shows t h a t  Group MP-8 
using 1 arge q u a n t i  t i e s  of the following gases and/or  v o l a t i l e  
1 i q u i  ds : 

ethanol 
trichloroethane ' 

has  been 

. .  

-. 

_ -__ 1.n order t o  help us a r r ive  a t  some emissions f igures  f o r  the 
entire Laboratory, could you please provide us w i t h  an estimate 
of the amount of these materials l o s t  t o  the atmosphere t h r a u g h  
evaporation, stack gas  emissions, hood vent i la t ion ,  e tc .  during 

t h a t  you could provide w i t h  respect t o  amounts recovered, amounts 
lost i n  waste water streams, e tc .  would a l so  be useful .)'. 

Thank you. 

If possible, we would appreciate a t  l e a s t  a preliminary response 
by November 17th. If  you have any. questions, please ca l l  me a t  
extension 7204. 

. -  the operations o f  your group. . .(Any additional information 

,* i 

.. .. 
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OFFICE MEMORANDUK4 

TO : S3dney Singer, 'L&1 Grp. Ldr., MS 548 

rHRU : H. S. Jordan, Assistant &Dive Leader 

FROM : Roger W. Ferenbaugh, H-8 w- 

LOS AUMOS SCIENTIFIC uDonkTonY 
UNIVERSITY OF CALIFOnNIA 

LOS ALAMOS. NEW MEX I C 0  07M5 
Telephone Ext: 

DATE: October 30, 1978 

SUBJECT ATMOSPHERIC EMISSIONS 

SYMBOL : : H8-78- 477 

MAIL STOP: : 490 

I 

i 

As. a r e su l t  of recent decisions by the US Congress, the LOS . 
Alamos Sc ien t i f i c  Laboratory has been directed by DOE t o  t a k e  
appropr ia te  a c t i o n  t o  ensure t h a t  the Laboratory i's in compliance 
w i t h  s t a t e  a i r  and water pollution regulations.  
has been given the responsibi l i ty  f o r  fu l f i l ' l ing  this  d i rec t ive  
with regard t o  a i r  pollution. 
regulation t h a t  requires t h a t  any f a c i l i t y  .that emits more t h a n  
2000 lb/yr of any substance into the a i r  must obtain a a r eg i s t r a -  
t ion c e r t i f i c a t e  f o r  t h a t  mi s s ion  from the Environmental Improve- 
ment Division. 

H-8, accordingly, 

Of pa r t i cu la r  i n t e r e s t  i s  a s ta te  

I 

! 

H-8. i s  current ly  i n  the process of t ry ing  t o  ascer ta in  the  a i r  - contaminants t h a t  are. emitted by the Laboratory i n  quanti t i e s  
large enough t o  require reg is t ra t ion .  A review of the stores 
subledgers f o r  1976 and 1977 shows t h a t  Group L-1 has been . 
us ing  1 arge quanti t i e s  of t h e  following gases and/or v o l a t i l e  
1 i q u i  ds : 

Freon 12 
su l fu r  hexafluoride 

.. . - -  I n  order to h e l p  us arrive a t  some emissions figures f o r  the 
en t i r e  Laboratory, could you please provide us w i t h  an estimate 
of t h e  aniount of these materials l o s t  t o  the atmosphere t h r o u g h  

. * evaporation, stack gas emissions, hood vent i la t ion ,  e t c .  d u r i n g  
the operations of your group. (Any additional infomiation 
t h a t  you could provide w i t h  respect t o  amounts recovered; amounts 
lost in waste water streanis, etc. would a lso be useful . )  

. .  

i 
Thank you. 

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by November 17th. If  you have any questions,  please c a l l  me a t  

RGIF/nil k 

' 

. .  
. extension 7204. 
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LOS AIAHOS SCIENTIFIC LADORATORY 
UNIVERSITY OF CALlFOnNlA 

LOS ALAblOS, NEW MEXICO 87545 0 F F I C E E lL4 0 RAPJ D U 
Tclephom, Ext: 

‘0 : S’. D. Rockwoodf AP-2 Grp. Ldr. , MS 564 DATE: October 30, 1978 

HRU : H. S. Jordan ,  Assistant H - D i v .  Leader 

: Roger W. Ferenhaugh, H-8 :ROM 

~UBJECT ATfSOSPHERI C EMISSIONS 

~YMBOL : : H8-78- 476 

AAIL STOP: : 490 

As a resu l t  of recent decisions by the US Congress, the Los 
Alamos Sc ien t i f i c  Laboratory has  been directed by DOE t o  take 
appropriate action t o  ensure tha t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and water pol luti  on regulations.  
has been given the responsibi l i ty  f o r  f u l f i l l i n g  t h i s  d i r ec t ive  
w i t h  regard t o  a i r  pollution. 

. regulation t h a t  req.iiires t h a t  any f a c i l i t y  t h a t  emits more t h a n  
2000 lb/yr of any substance in to  the a i r  niust o b t a i n  a a reg is t ra -  
t i o n  c e r t i f i c a t e  for t h a t  emission from the Environmental Improve- 
ment Division. 

H-8 i s  currently i n  the process 0.f t ry ing  t o  ascer ta in  the a i r  - contaminants t h a t  a r e  emitted by the Laboratory i n  quant i t ies  
large enough t o  require reg is t ra t ion .  A review o f  the stores 
subledgers for 1976 and 1977 shows t h a t  
u s i n g  large quant i t ies  of the  following gases and/or  v o l a t i l e  
1 i q u i  ds : 

H-8, accordingly, 

O f  par t i cu la r  i n t e r e s t  is  a s ta te  

Group AP-2 has been 

sul fur hexafluoride 

. -. - .-. I n  order t o  help us arrive a t  sonie emissions f igures  for the 
en t i re  Laboratory, could you please provide us w i t h  an estimate 
o f  t h e  amount o f  these materials lost  t o  the atmosphere t h r o u g h  - evaporation, stack gas  emissions, hood v e n t i l a t i o n ,  e t c .  du r ing  

. the operations of your group. (Any additional infonnation 
t h a t  you could provide w i t h  respect t o  aiiiounts recovered, amounts 
, los t  in waste water streams, e t c .  would a l so  be useful.)  . 

. 

i 
Thank you. 

I f  possible, we would appreciate a t  ‘ l e a s t  a preliminary response 
by Noveiiiber 17th. I f  you have any questions,  please c a l l  me a t  . extension 7204. 

! 
I 

- I  , 
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LOS ALAUOS SCIEHTIFIC LABORATORY 
UNIVERSITY OF CALIFOf!NIA 

LOS ALAMOS, NEW MEXICO 87'545 
Telephone Ext: 0 F F I  CE- E 114 0 RAN D U M 

! 

3 : W'arren T. Mood;' CMB-14 Grp. Ldr. ,  MS 742 DATE: October 30, 1978 - 
! 

4 RU : H. S. Jordan, Assistant H-Div. Leader 

: Roger W. Ferenbaugh, H-8 w- I 

ROM 

UBJECT ATMOSPHERIC EMISSIONS 

.YMBOL : : H8-78-475 

{AIL STOP: : 490 

As a r e su l t  of recent decisions by the US Congress, the Los 
. Alamos Sc ien t i f ic  Laboratory has been directed by DOE t o  take 

appropriate action t o  ensure t h a t  the Laboratory .is i n  compliance 
w i t h  s t a t e  a i r  and water pollution regulations. H-8, accordingly, 
tias been g i v e n  the  responsibi l i ty  for f u l f i l l i n g  this direct ive 

regulation t h a t  requires t h a t  any f a c i l i t y  t h a t  emits more t h a n  
2000 lb/yr of any substance i n t o  the  air must o b t a i n  a a registra- 
t ion ce r t i f i ca t e  f o r  t h a t  emission from the Environmental Improve- 
ment Division. 

H-8 is currently i n  the  process of t rying t o  ascer ta in  the a i r  
contaminants t h a t  a r e  emitted by the Laboratory i n  quant i t ies  
large enough t o  requ.ire regis t ra t ion.  A review of t he  s to re s  
subledgers for  1976 and 1977 shows t h a t  Group CMB-14 
u s i n g  large quanti t i e s  of the fo l lowing  gases. and/or v o l a t i l e  
1 i qui ds : 

methylene chioride 
trichl oroethane 

. 

' with regard t o  a i r  pollution. 
* 

O f  part icular  interest is a s ta te  

has been 

.- 

.. - In order t o  h e l p  us ar r ive  a t  some emissions figures f o r  the 
en t i r e  Laboratory, could you please provide us w i t h  a n  estimate 
o f  t h e  amount of these materials l o s t  t o  the atmosphere t h r o u g h  
evaporation, stack gas emissions, hood vent i la t ion ,  etc.  during 
t h e  operations of your group.. (Any additional information 
t h a t  you could provide with respect t o  amounts recovered, amounts 
lost in waste water streams, e tc .  wouJd a l so  be useful .)' 

I" 
Thank you. 

I f  possible, we would appreciate a t  le'ast a preliminary response 
by November 1 7 t h .  I f  you have any questions, please call  me a t  
extension 7204. 

RWF/ml k . .  
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LOS AUMOS SCIENTIFIC LABORATORY 
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ROM : Roger 14. Ferenbaugh, H-8 ’ e  

iU8JECT ATMOSPHERIC EMISSIONS 

~YMBOL : : H8-73-474 

 AIL STOP: : 490 

. .  

As a r e su l t  of recent decisions by the US Congress, the Los 
Alamos Sc ien t i f ic  Laboratory has been directed by DOE t o  take 
appropriate action t o  ensure t h a t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  air  and water pollution regulations. 
has been given the responsibi l i ty  f o r  f u l f i l l i n g  this d i rec t ive  
w i t h  regard t o  a i r  pollution. 
regulation t h a t  requires t h a t  any f a c i l i t y  t h a t  emits more t h a n  
2000 lb/yr o f  any substance in to  the air  must obtain a a reg is t ra -  
t i o n  ce r t i f i ca t e  f o r  t h a t  emission from the Environmental Iniprove- 
ment Division. 

H-8, accordingly, 

O f  par t icu lar  interest  i s  a s t a t e  

H-8 i s  currently i n  the  process of trying t o  ascer ta in  the a i r  

large enough t o  require regis t ra t ion.  A review of the s to re s  
subledgers for 1976 and 1977 shows t h a t  
using 1 arge q u a n t i  t i e s  o f  the following gases and/or vol a t i  l e  

contaminants t h a t  a r e  emitted by the Laboratory i n  quant i t ies  .. 
Group CMB-11 has been . .  

liquids: .. 
Freon PCA .. 
trichloroethylene 
trichloroethane . . 

. --. In order t o  help us arrive a t  some emissions figures for the  
ent i re  Laboratory, could you please provide us w i t h  an estimate ’ 
of the amount o f  these materials l o s t  t o  the atmosphere through 
evaporation, stack gas eiiiissions, hood vent i la t ion ,  e tc .  during 
the operations o f  your group. 
t h a t  you could prmide w i t h  respect t o  amounts recovered, amounts 
lost in waste water streams, e tc .  wou.ld a l so  be useful .) 

(Any additional in fomia t ion  

. 
. I  

Thank you. 

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by Novei:iber 17th. 
extension 7204. 

I f  you have any questions, please c a l l  me a t  , 

. .  
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LOS ALAMOS SCIENTIFIC UOORATORY 
UNlVEFISlTY Of- CALlFOflNlA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Ext: 

DATE. October 30, 1978 
O F F I C E  MEMORANDUM 

: R'. J. Bard, CMB-8 Grp. Ldr. MS 734 

IRU : H. S. Jordan, Assistant H-Div. Leader 

?OM . =  Roger W. Ferenbaugh, H-8 w- 
'JBJECT ATMOSPHERIC ElJlISS IONS 

YMBOL : : ~8-78-473 

\ 
AIL STOP: : 490 ' . . 

As a r e su l t  of recent decisions by the US Congress, the Los 
Alamos Sc ien t i f i c  Laboratory has  been directed by DOE t o  take 
appropr ia te  action t o  ensure t h a t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and  water pollution regulations. H-8, accordinqly, 
has been given the respons ib i l i ty  f o r  f u l f i l l i n g  this d i r ec t ive  
w i t h  regard  t o  a i r  pollution. 
regulation t h a t  requires t ha t  any f a c i l i t y  t h a t  entits more t h a n  
2000 lb/yr of any substance i n t o  t h e  air  must o b t a i n  a a registra- 
tion c e r t i f i c a t e  f o r  t h a t  emission from the Environmental Improve- 
ment Division. 

Of par t icu lar  i n t e r e s t  i s  a s t a t e  
' 

I 
! 

! 

I 
. I  

H-8 i s  currently i n  the process o f  trying t o  ascertain the  a i r  
.contaminants t h a t  a r e  emitted by the Laboratory i n  quan t i t i e s  
large enough t o  require reg is t ra t ion .  A review of the s t o r e s  

. subledgers fo r  1976 and 1977 shows t h a t  Group CMB-8 has been 
u s i n g  1 arge q u a n t i  t i  es o f  the f 01 lowi ng gases and/or vol a t i  1 e 
1 i qui ds : 

hydrogen f l  uori de' 

i 

I 

! 
1 

! 
. .  

I - -  . In order t o ' h e l p  us a r r ive  a t  some eniissions f igures  f o r  the 
ent i re  Laboratory, could you please provide us w i t h  a n  estimate 
of the amount of these materials lost t o  the atmosphere through 

' evaporation, stack gas eniissions, hood vent i la t ion ,  e t c .  d u r i n g  
the operations of your group. (Any additional infonnation 

de  w i t h  resDect t o  amounts recovered, amounts t h a t  you could prov 
los t  i n  waste water 

Thank you. 

I f  possible, we wou 

streams, etc.  would a l so  be useful . )  

d appreciate a t  l ea s t '  a preliminary response 
I f  you have any questions, please c a l l  me a t  by Moveiiiber 1 7 t h .  

- extension 7204. 

RWF/ml k I 
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UNlVEnSlTY 01: CALlFOnNlA 
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: Donald J. Sandgtrom, CMB-6 Group Leader, MS 

: H. S. Jordan, Assistant H-Div. Leader 

DATE' October 30, 1978 
770 

: Roger GI. Ferenbaugh, H-8 w- 
ATMOSPHERIC EMISSIONS 

: H8-78- 472 

: 490 

As a resu l t  o f  recent decisions by the US Congress, the Los 
Alamos Sc ien t i f i c  Laboratory has been directed by DOE t o  take 
appropriate action t o  ensure t h a t  the Laboratory is i n  compliance 
w i t h  s t a t e  a i r  a n d  water pollution regulations. H-8, accordingly, 
has been given the responsibi l i ty  for f u l f i l l i n g  this d i r e c t i v e  
w i t h  regard t o  air  pollution. 

. regulation t h a t  requires t h a t  any f a c i l i t y  t h a t  emits more t h a n  
2000 lb/yr of any substance i n t o  the a i r  must o b t a i n  a a registra- 
t ion ce r t i f i ca t e  f o r  t h a t  emission from the Environmental Improve- 
ment Division. 

O f  par t icu ls r  i n t e r e s t  i s  a s ta te  

H-8 i s  current ly  i n  the process o.f trying t o  asc'ertain the  a i r  - contaninants t h a t  a r e  emitted by the Laboratory i n  q u a n t i t i e s  
large enough t o  require reg is t ra t ion .  A review o f  the s tores  
subledqers f o r  1976 and 1977 shows tha t  
us ing  large q u a n t i  t ies  of the following gases and/or  v o l a t i l e  
1 i qui ds : 

Group CMB-6 . ha s  been 

. .  
acetone 
trichloroethylene 

. -. - I n  order t o  help us arrive a t  some emissions figures f o r  t h e  
en t i r e  Laboratory, could you please provide us w i t h  an est imate  
o f  the amount of these materials l o s t  t o  the atmosphere t h r o u g h  

. evaporation, stack gas emissions, hood v e n t i l a t i o n ,  etc.  during 
the operations of your group. 
t h a t  you could provide  w i t h  respect t o  ainounts recovered, amounts 
lost in waste water streams, etc.  would a l so  be useful .) 

(Any additional information 
* 

Thank you. . _  
I f  possible, we would appreciate a t  least a preliminary response 
by November 17th. I f  you have any questions, please c a l l  me a t  . extension 7204. 

I 
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i RU : H. S. Jordan, Assistant H-Div. Leader 
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BUBJECT ATKOSPHERIC EMISSIONS 

~YMBOL : : H8-78471 

AAIL STOP: : 490 

As a r e su l t  of recent decisions by the US Congress, the Los 
Alamos Sc ien t i f i c  Laboratory has  been directed by DOE t o  t a k e  
appropriate action t o  ensure t h a t  the Laboratory i s  i n  compliance 
w i t h  state a i r  and water pollution regulations.  
has been given the responsibi l i ty  f o r  f u l f i l l i n g  this d i rec t ive  
w i t h  regard  t o  a i r  pollution. 
regulation t h a t  requires t h a t  any f a c i l i t y  t h a t  emits more t h a n  
2000 lb/yr of any substance i n t o  the air  nust obtain a a registra- 
t ion  c e r t i f i c a t e  f o r  t ha t  emission from the Environmental Improve- 
ment Division. 

H-8 i s  current ly  i n  the process o f  t r y i n g  t o  ascer ta in  the  a i r  
contaminants t ha t  a r e  emitted by the Laboratory i n  quan t i t i e s  
-large enough t o  requ.ire reg is t ra t ion .  A review o f  the s t o r e s  
sub?edyers f o r  1976 and’1977 shows t h a t  Group E-1 has been 
u s i n g  large quant i t ies  of the following gases and/or v o l a t i l e  
1 i qui ds : 

H-8, accordingly, 

Of par t icu lar  i n t e r e s t  is  a state 

trichl oroethane 

. -. 
- . -  In order t o  help us arrive a t  some emissions figures f o r  the 

en t i r e  Laboratory, could you please provide us w i t h  an estimate 
of the amount of these materials los t  t o  t h e  atmosphere-thrwgh 
evaporation, stack gas emissions, hood vent i la t ion ,  e tc .  during 
the operations of your group.  . ‘(Any additional infomiation 
t h a t  you could provide w i t h  respect t o  amounts recovered; amounts 
lost i n  waste water streanis , e t c .  would a l so  be useful.  )‘ 

. 

’ Thank you. 

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by November 17th. I f  you have any’ questions,  please c a l l  me a t  
extension 7204. 

RW F/ml k . .  
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LOS AIAMOS SCIENTIFIC UCORATORY 
UNIVERSITY OF CALIFOIiNIA 

LOS ALAMOS,NCb'J MEXICO 079% 
Telcphom? E x c  0 F F I C E VI E M 0 RAN D U rJ1 

: Albert. P. Delgci'do, SO-5 Group Ldr.  , MS 472 DATE: October 30, 1978 

: H. S. Jordan; Assistant H-Div. Leader 

Roger W. Ferenbaugh, H-8 w- 
ATMOSPHERIC EMISSIONS 

: H8-78-470 
I 

: 490 . .  
I 

As a r e su l t  o f  recent decisions by the US Congress, the LOS 
Alamos Sc ien t i f ic  Laboratory has been directed by DOE t o  take 
appropriate action to  ensure t h a t  the Laboratory i s  i n  compliance 
w i t h  s tate a i r  and water pollution regulations. 
has been given the responsibil i ty f o r  f u l f i l l i n g  this directive 
w i t h  regard t o  a i r  p o l l u t i o n .  
regulation t h a t  requires t h a t  any f a c i l i t y  t h a t  emits more t h a n  

' ' 2000 lb/yr of any substance in to  the a i r  must obtain a a reg is t ra -  
t i o n  ce r t i f i ca t e  for t h a t  emission from the Environmental Improve- 
ment Division. 

H-8, accordingly, 

O f  par t icu lar  i n t e re s t  is a s ta te  

H-8 i s  current ly  i n  the process of t rying t o  ascertain the a i r  

large enough t o  require reg is t ra t ion .  A review of  the stores 
subledgers for 1976 and 1977 shows t h a t  Group SD-5. 
using 1 arge quanti t i e s  of the fol  lowing gases and/or vol a t i  1 e 

contaminants t h a t  are emitted by the Laborat.ory i n  q u a n t i  t i e s  .. 
has been 

l iqu ids :  .-  

trichloroethane 

... - .  --  - -  In order t o  h e l p  us arrive a t  some emissions figures for  the 

. ' 

ent i re  Laboratory, could you please provide us w i t h  an estimate 
of t h e  amount of these materials los t  t o  the atmosphere t h r o u g h  
evaporation, stack gas emissions, hood vent i la t ion,  e t c .  during 
the operations of your group. 
t h a t  you could provide w i t h  respect t o  amounts recovered, amounts 
l o s t  in waste water streams, e t c .  would a l so  be useful.)  

Thank you. 

(Any additional infonnation 

. 
I 

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by Noveiiiber 17th. I f  you have any questions, please c a l l  me a t  
extension 7204. 

RWF/ml k 



LOS A U M U S  SCIENTIFIC LADORATORY 

OFFICE MEMORANDUM 
UNIVERSITY OF CALII'Of7NIA 

LOS ALAMOS, NEW MEXICO e7545 
Telcphonc Ex 1: 

I : Edward Gri tskof  SD-1 Group Ldr. ,  MS 472 DATE: October 30, 1978 

RU : H. S. Jordan, Assistant H-Div. Leader 

IOM : Roger W. Ferenbaugh, H-8' *i- 

JBJECT ATMOSPHERIC EM1 ss IONS 

~MBOL : : H8-78-4@ 

AIL STOP: : 490 

As a resu l t  o f  recent decisi'ons by the US Congress, the Los 
Alanios Sc ien t i f i c  Laboratory has been directed by DOE t o  take 
appropriate action to  ensure t h a t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and  water pollution regulations.  
has been g iven  the responsibi l i ty  f o r  f u l f i l l i n g  this d i r ec t ive  
with regard t o  a i r  pollution. 
regulation t h a t  requires t ha t  any f a c i l i t y  t h a t  eiiiits more t h a n  

. 2000 lb/yr of any substance in to  the a i r  must ob ta in  a a reg is t ra -  
t ion c e r t i f i c a t e  f o r  t h a t  emission from the Environmental Improve- 
ment Division. 

H-8, accordinqly, 

O f  par t i cu la r  i n t e r e s t  is  a state  

H-8 i s  current ly  i n  the process o f  t ry ing  t o  ascertain the a i r  - contaminants t h a t  are emitted by the Laboratory i n  quanti t i es  
large enough t o  require reg is t ra t ion .  A review of the stores 
subledgers f o r  1976 and 1977 shows t h a t  
u s i n g  large q u a n t i  t i e s  o f  the  following gases and/or  vol a t i l e  
1 i qui  ds  : 

Group SD-1 has been 

tri chl oroethane 

- _. -- .. I n  order t o  help us ar r ive  a t  some emissions figures f o r  the 
en t i r e  Laboratory, could  you please provide us w i t h  a n  estimate 
of the amount of these materials l o s t  t o  the atmosphere t h r o u g h  
evaporation, stack gas e!nissions, hood vent i la t ion ,  e t c .  d u r i n g  
the operations of your group. 
t h a t  you could provide w i t h  respect t o  amounts recovered, amounts 
lost i n  waste water streams, e t c .  wou.ld a lso be useful . )  

- 
(Any additional information 

* 

. 
i ' 

. .  Thank you. 

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by November 17th. I f  you have any questions,  please cal l  me a t  

. extension 7204. 
I 

R\.IF/nil k 
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0 F F I C E I'Ji E M 0 R A IV D U I'd 

I LOS #.LAM05 SCIENTIFIC LABORATORY . 
UNIVERSITY OF CALII'OFINIA 

LOS ALAMOS, NEW M E X  I C 0  87945 
Telcphone Ext; 4 

0 . : Jerome E. Dummer, H-1 Group Leader, MS 401 DATE: October 30, 1978 

HRU : H. S. Jordan, Assistant H-Div. Leader 

'ROM : Roger W. Ferenbaugh, H-8 w- 
.. 

UBJECT ' ATMOSPHERIC EMISSIOFlS 

iYMBOL : : H8-78-468 

IAIL STOP: : 490 

As a result of  recent -decisions by the US Congress, the Los 
Alamos Sc ien t i f i c  Laboratory h a s  been directed by DOE t o  take 
appropriate action t o  ensure t h a t  the  Laboratory is  i n  compliance 
w i t h  s t a t e  a i r  and water pollution regulations.  
has been given the responsibi l i ty  for  f u l f i l l i n g  t h i s  d i r ec t ive  
w i t h  regard t o  a i r  pollution. 
regulation t h a t  requires t ha t  any f a c i l i t y  t h a t  emits more t h a n  
2000 lb/yr of any substance i n t o  the a i r  m g s t  obtain a a reg is t ra -  
t ion ce r t i f i ca t e  f o r  t h a t  emission from the Environmental Improve- 
ment Division. 

H-8, accordingly, 

O f  par t icu lar  i n t e re s t  i s  a s t a t e  

H-8 i s  current ly  i n  the process of t rying t o  ascer ta in  the a i r  
contaminants t h a t  a r e  emitted by the Laboratory i n  quan t i t i e s  
large enough t o  require regis t ra t ion.  A review o f  the stores 
subledgers f o r  1976 and 1977 shows t h a t  
u s i n g  large q u a n t i t i e s  o f  the  following gases and/or v o l a t i l e  
1 i qui ds : 

tr i  chloroethane 

H- 1 has been 
. 

- ..- In order t o  h e l p  us arr ive a t  some emissions figures f o r  the  
en t i r e  Laboratory, cou ld  you please provide us w i t h  an estimate 

- o f  the amount o f  these materials l o s t  t o  the atmosphere through 
evaporation, stack gas emissions, hood vent i la t ion,  e tc .  during 
the operations of your group.. (Any additional information 
t h a t  you could provide with respect t o  amounts recovered, amounts 
l o s t  in waste water streams, e tc .  would a l so  be useful. )' 

Thank you. 

I f  possible, we would appreciate a t  le'ast a preliminary response 
by Noveriiber 17th. If.you havemany questions, please c a l l  me a t  
extension 7204. 

i 

RWF/ml k . .  



UNIVERSITY OF CALIFORNIA 
LOS A L A M O S  SCIENTIFIC LABORATORY 

P.O. BOX 1663 
LOS ALA.\lOS. NEW h1ESICO 17545 

tzv. ) 
(COSlR.-\CT \V-7405-ENC-36) 

I 

IN REPLY 

MAIL. STOP: 490 
REFER TO: H8-77-727 I 

November 1 , 1977 

Dr.  Harry Moses 
Div. o f  Biomedical and 

Env i ronmen t a1 Res ea r c  h 
Department o f  Energy 
Washington, D.C. 20545 

Dear Harry, 

I n  response t o  your telephone request o f  28 October, we've t r i e d  
t o  scope out some p o t e n t i a l  c l ima te  impacts f rom the space s o l a r  
power s t a t i o n  (SPS). 
launch and recovery aspects o f  t e r r e s t r i a l  operations, t h e  e f f e c t s  
o f  scat ter ing and absorpt ion o f  the beam i n  the troposphere and 
lower stratosphere, and the  e f f e c t s  o f  a l t e r e d  albedo and waste 
heat a t  the rectenna. 

Our thoughts have been along three l i n e s ,  t h e  

O f  these areas, the launch probably has the p o t e n t i a l  f o r  t he  g rea tes t  
c l ima t i c  e f f e c t  wh i l e  the beam i n t e r a c t i o n  and rectenna e f f e c t s  
are perhaps more quan t i f i ab le  w i t h  what we know now. We can fore- 
see some very  usefu l  and e f f e c t i v e  work i n  each o f  the areas; 
scoping studies based on a v a r i e t y  o f  .launch scenarios i n  t h e  
launch/recovery area,' and quant i ta t i -ve model appl i c a t i o n  i n  the 
beam/rectenna area. 

- '---There i s  a l o t  o f  experience i n  launch operations. The t h i n g  t o  
consider i s  whether the magnitude and schedule o f  SPS operations 
i s  merely a scaleup o f  e x i s t i n g  a c t i v i t y  o r  whether (and how) 
SPS w i l l  in t roduce fundamentally new problems. One s i g n i f i c a n t  
factor  i s  that ,  wh i l e  i n  the  past they've been ab le  t o  s e l e c t  i d e a l  
condit ions f o r  launch, when i t  becomes a r o u t i n e  operat ion with 
d a i l y  schedules, we must accept the consequences o f  launches 
under a1 1 weather s i t ua t i ons .  

We should consider: ' 

, 

1. enhanced cumulus c loud a c t i v i t y  
2. enhanced l i g h t n i n g  
3. dispers ion o f  heat, water vapor, p a r t i c u l a t e s  and 

t race  gases 
associated w i t h  launch operations. I n  p a r t i c u l a r ,  we're concerned 

! 

! 

An Affirmative Action/Equal Opportunity Employer ' 
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Dr. Harry Moses 12- November 1,  1977 

w i t h  the e f fec ts  on local and downwind climate and radiativ;! 

One way t o  proceed with a study i s  t o  hypothesize several launch 
scenarios and determine comparative effects .  For example we 
could compare several sequential launches from one s i t e , w i t h  
concurrent launches from several s i t e s  or ul t ra  large s ing le  
1 aunc hes 

. heat budget. a 

. 

In the  interaction of the microwave beam w i t h  the  atmosphere, 
we've identified several areas which we're planning t o  look in to  
i n  some more de ta i l .  Oxygen has a maonetic moment which accounts 
for  a small (-2.5%) absorption i n  the troposphere. Although this 
is small, there 's  a poss ib i l i ty  t h a t  a similar process i n  ozone 
could yield a consequential e f fec t  due t o  the importance of the 
ozone layer. The presence of hydrometeors causes an increase i'n 
beam power losses up  t o  as  much as 25%. This power will  go in to  
evaporating some cloud and ra in  water and produce a rainshadow 
and possible depletion of cloudiness downwind. 
may be multiply reflected and absorbed a t  inversions leading t o  
possible changes i n  the inversion s t ructure  and subsequent 
c l  imate impact. 

Beam energy 

. Preliminary review o f  rectenna operations suggests t h a t  the 1 5 %  
heat loss estimates which we've seen are pretty low. Including 
loss of  efficiency when the rectenna elements are  wet and the 
fact  tha t  the power must be converted t o  AC for transmission 
t h r o u g h  conventional power 1 ines, operating efficiency will  be 
closer t o  50 - 65%. T h i s  means somewhat more waste heat w i l l  be 
available for heat island ef fec ts  b u t  i t  will s t i l l  be. i n  the 
same range as the urban heat island. We're working up  a heat 
island model t o  be able t o  quantitatively t e s t  various e f fec ts ,  - --including abbedo changes due t o  the rectenna. 

i 

SB/ml k 

Sincerely, 

H-8 MS 490 
Environmental Studies 
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LOS ALAMOS SCIENTIFIC L A B O R A T O R Y  
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 
TO : A. M. Valentine, H - 1 ,  

THRU : W. R. Hansen, H-8 

FROM : A. John Ahlquist, H-8 

SUBJECT :,, RELEASE OF TRITIUM FROM SM-34, May 4,  1979 
F 

DATE: June 11 1979 

On May 25, 1979, you informed Alan Stoker o f  a release of t r i t ium 
from SM-34 on May 4 ,  1979, between 1300 and 1330 hours.  After 
several i terat ions the source term was ident i f ied as  -3,000 C i  
(probably as tritium oxide) which was released a t  roof level from 
the building. Fred Fernald and Don Van Etten, ti-8, documented 
wind condjtions a t  t h a t  time, made a run on the PANIC code, and 
estimated concentrations of tritium a t  various downwind buildings 
from the release. All these d a t a  are  a t tached  as  Appendix A. 

We also checked resu l t s  from the air sarripling network which a re  
given i n  Table I .  
T A - 1 6 ,  and 4 8 t h  S t .  
do not d i f f e r  from background concentrations a t  our th ree  re ional 

Royal Crest, TA-33, and TA-39. 
o f  those on t h e  Hi l l ,  i t  has' a concentration s imilar  t o  l a s t  years 
average. concentrations (16 k 35 pCi/m3) a t  t ha t  s t a t ion .  
and TA-39 are often higher t h a n  most s ta t ions because o f  routine 
releases o f  tritium from TA-33. These s ta t ions  were remote from 
and upwind of  SM-34. Thus, the environmental survei l  lance network 
did n o t  detect any measurable concentrations of t r i t i a t e d  water 
vapor from the release a t  SM-34 on March 4, 1979. Calculations 
indicate the release would have been easi ly  reasurable on the a i r n e t  
had  the release been a l l  t r i t ium oxide, (e.g. ,  the monthly average 
a t  48th S t .  would have been 540 pCi/m3 i f  the cloud had passed 
over t h a t  s ta t ion for 5 min. The measured concentration was 
2.5 p~i/m3.) 

Possible downwind s t a t ions  would have been TA-6, 
As can be seen from Table  I ,  these s ta t ions  

stations.. Only three s ta t ions  have concentrations >10 pCi/m 9 -- 
Whereas Royal Crest i s  the highest 

T A - 3 3  

Either the release was i n  large p a r t  tritium gas (wh ich  we do not 
measure), was more buoyant than expected, and thus did not  touch 
the earth wt-ere we expected, was l e s s  t h a n  advertised to the atmos- 
phere, or i t  occurred i n  a very short  time and missed our sampling 
stations.  

What were possible doses t o  members of the public? Without measured 
da ta ,  we must go on calculated concentrations (see Appendix A )  
assuming a constant 100 Ci /min  release f o r  1 /2  hour .  Based on these  
da ta ,  a person i n  the museum d u r i n g  the release would have gotten 
4.5 rnrem. The niaximiim boundary dose would have been 0.27 mrem. 



LOS A L A M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF C A L I F O R N I A  

LO8 A L A M O S .  NEW M E X I C O  87544 

TO: A. M. Valentine -2- DATE: June 11, 1979 

Sumnary 

A calculated maximum individual dose t o  a member of the public 
(someone i n  the museum for  the dura t ion  of re lease)  i s  ~ 1 %  o f  
the appropriate Radiation Protection Standards i n  DOE Manual 
Chapter 0524. 

air  net sampling s ta t ions.  Ei.ther the release was l e s s  than 
suspected or the amount of tritium tha t  converted t o  oxide  was 
less t h a n  suspected. 
was eas i ly  released and the lesser  amount  of t r i t ium oxide released 
more slowly, t h u s  causing the overexposure to  the i n d i v i d u a l  
involved i n  the operations. 

I t  i s  suspected t h a t  actual doses were considerably 
less t h a n  th i s  due t o  i nab i l i t y  t o  see the assumed release on the  .. - 

Perhaps, the amount.of t r i t ium i n  gas form . 

AJA/WRH : m l  k 

xc: W. R. Hansen/ A. K. Stoker, H-8 
F. G. Fernald, H-8 
T. C. Gunderson, H-8 
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TABLE I 

TRITIATED GIATER VAPOR CONCENTRATIONS FROM 

THE AIR SAMPLING NET GIORK FOR THE SAMPLING PERIOD 
4/30/79 t o  5/29/79 

3 Location Concentration (pCi/rn ) 

Regional S t a t i o n s  

Espanol a 
Pojoaque 
Santa Fe 

. Perimeter Stations 

Barranca 
Arkansas Ave. 
C umb r es 
48th St .  
L.A. Airport 
Bay0 STP 
Gulf S t .  
Royal Crest 
White Rock . 
Pa ja r i to  Acres 
Bandel i er 

On-Si te  S ta t ions  

TA-6 (R-Si  t e )  

Well PM-1 
TA-52 (Beta) 
TA-16 ( S - S i  t e )  
Booster P- 2 

TA-21 (DP) 

TA-53 (LMlPF) 

TA- 54 
. TA-49 

TA-33 
TA- 39 

1.1 0.4 

1.6 f 0.7 
8 + 3  

2.4 2 0.6 
1.8 f 0.5 
2.8 f 0.6 
2.5 f 0.6 
2.9 f 0.7 
3.0 f 0.6 
5.3 f 1.0 

16 5 3 
1 2  

3.8 k 0.7 
3.9 f 0.8 

2.2 f 0.5 
3.8 f 0.8 
3.0 k 0.6 
3.6 f 0.7 
3.3 f 0.7 

4.3 f 0.9 
5.9 f 1.1 
2.9 f 0.6 
62 f 10 
27 f 4 

1 f  

Group 
Mean and 
Std.  Dev. 

3.6 + 3.9 

4.1 k 4.1 

10.8 k 18.4 

Group 
1978 Mean and 

Std .  Dev. 

4 + 9  

13 2 33 

18 k 48 
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APPENDIX A 

METEOROLOGICAL CONDITIONS ON 4 MAY 1979, 1300 TO 1330 MDT 

Wind data collected a t  t he  OHL b u i l d i n g  (0.65 km southeast  o f  the 
release point) show wind speeds between 0 and 7 m/s s w i n g i n g  i n  d i r ec t ion  
between NE and S result ing i n  a mean wind o f  approximately 2.5 m/s out 
of the ESE. Dur ing  the stme period the wind sensor on B u i l d i n g  422 
(0.43 km t o  the West of the release point) showed winds between 1 
and 7 m/s swinging between N and.SE w i t h  a mean wind  of roughly 5 m/s 
out o f  the NE. Thus ,  i t  is  possible that  the regions a f fec ted  by 
this release could l i e  downwind of the release point a t  any azimuth 
between 180" (south)  increasingly posit ively through 360" (north) .  
Recorded so lar  d a t a  indicate broken cloud cover (most l i k e l y  scat tered 
altocumulus) throughout the period. 
Category B (moderately uns t ab le )  was selected to  represent the 
atmospheric dispersion a t  the time of the accident. 

The attached computer printout ( f rom program PANIC)  f o r  a 
Category B release w i t h  a wind  speed of 3 m/s o u t  o f  the East shows 
contours a t  the base level of . 2  x lo5 pCi/m3 and 100 times th i s  con- 
centration. 
tions as powers o f  10 time the base contour level ( i  .e. , 
[4 ]  = 104 x .2 x 105 pCi/m3 = .2 mCi/m3. 

, 

Based on the above da ta ,  a P a s q u i l l  

The numbers i n  square brackets show center l ine  concentra- 

Table A-1 presents estimates of the maximum concentrations for 
various downwind buildings and locations,  assuming t h a t  the plume 
were centered over that  b u i l d i n g  o r  location. 

I 



. 
TABLE A-1 

CALCULATED CONCENTRATIONS OF TRITIUfII DOMNWIKD OF A 100 Ci/min 
RELEASE FROM SM-34 Of1 May 4 ,  1979 (1300 t o  1330 MDT) 

TA- 3 
Bui 1 ding 

Approximate 
Downwi nd 

Distance (m) 

x/Q Maxi mum Downwi nd 
3 (sec/m3) Concentration (rnci /m ) 

41 0 

200 (hseum) 
123 
21 6 

29 (CMR) 

43 (Adm) 
39 

205 1.3 
300 6;l  
320 5.5 
325 5.3 
365 4.2 
405 3.5 loi5 
405 3.4 

A i r  Sarnpl e r  
48th S t .  1525 2.6 x 10" 
TA- 6 2360 1.1 x 

. TA-16 4115 3.9 

Nearest Boundary 760 . 9.9 x 

0.21 
0.10 
0.091 
0.088 
0.069 
0.057 
0.057 

0.0043 
0.0018 
0.00065 

0.01 7 
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UNIVERSITY OF CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY 

P.O. BOX 1663 
u)S ALAMOS. NEW MEXICO 87545 

(CONTRACT W-7405- E NG-36) 

IN REPLY 

MAIL STOP 

REFER TO: H8- 7 9-7 1 ' April 16, 1979 

490 

Dear Mr. Duke: 

This is in reply to your telephone request of Dr. Wayne R. Hansen- 
(H-8 Group Leader, Environmental Studies) for information on atmospheric 
tritium monitoring. Presently at LASL, only ambient atmospheric tritiated 
water vapor (HTO) is monitored. Ambient atmospheric tritium gas (HT) is 
not routinely sampled. 
instrumentation to determine HT concentrations. 

However, I am in the final stages of assembling 

The HTO sampling system used by Hr8 is simple in design and has 
been very dependable over the years. Ambient air is passed through a 
.cartridge containing silica gel to adsorb atmospheric water vapor. 
air flow rate is measured with a rotameter (see photo), which follows 
the cartridge (see photo). Elapsed sampling tine is also recorded. 
These two measurements allow total air volume sampled t o  be calculated. 
The silica gel desiccant is then heated in flasks enveloped by heating 
mantles (see photo) to distill off the collected water. Five mls of . 
the collected water is mixed with 15 mls of a scintillation liquid 
(e.g., "Aqua-Sol") and is then counted by liquid scintillation. 

The 

' 

Some more detailed information on the system follows: 

Flow rate: 120 ml/min 
Sampling Frequency: Monthly (used to be biweekly) 
Cartridge : Polycarbonate (for durability) 

-.. . *-' I. .. 
tubing (1 3/4" OD x 1/8" wall x' 9" long) 
One end fitted with quick disconnect hardware, 
%while other end has a screw cap with holes in 
it t o  allow air in. The cap is unscrewed t o  
remove the silica gel. 

White silica gel I s  used in the middle of the 
cartridge, while blue indicating (it turns pink '  
when saturated) gel is used at both ends of the 
cartridge to show saturation. 

of H 0) 

twice 

Grace Davison Chcmicpl Grade 5, mesh size 6-16. . .  Silica gel: 

Distillation: 11/2-2 hours (or long enough to collect 5 mls 

Liquid Scintillation: 26 ml sample is counted for 50 minutes, 

An Affirmative ActiodEqual Opportunity Employer 
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TO: American Atomics, Inc. -2- 

LOS ALAMOS SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF C A L I F O R N I A  

LOS ALAMOS. NEW M E X I C O  87544 

DATE:' April 16, 1979 

This system is ca 9 able of measuring atmospheric HTO concentrations in 
the 2-1000+ pCi/m range. 

detailed information (like names of supplies) on the sampling system. 
Please call me (505-667-7025 or FTS-843-2416) if you need more 

Sincerely, 

3- 
c)t- 

Thomas C; Gunderson, Ph.D., P.E. 
Group H-8 
Environmental Surveillance 

TCG:vh 

Attachments: (a/s) 



UNIVERSITY OF CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY 

(CONTRACT w-7405-~~0-36) 
P. 0. Box 1663 

Los ALAmos, NEW MEXICO 87544 

IS REPLY 
REPERTO: H - 8  
MAIL STOP: 490 May 6 ,  1976 

Miss Eve lyn  Mazur -/ 

American M e t e o r o l o g i c a l  S o c i e t y  ,'. . 
_ _  4*' 

45 Beacon Street 
Boston, M a s s a c h u s e t t s  02108 

Dear Miss Mazur: 

Enclosed i s  the m a n u s c r i p t  for  the p a p e r  "A tmospher i c  T r a n s p o r t  
and D i s p e r s a l  a t  a S i t e  Dominated b y  Complex T e r r a i n "  t o  be i n c l u d e d  
i n  the p r e p r i n f  volume of  the T h i r d  Sjmposium on A t m o s p h e r i c  Tub- 
b u l e n c e ,  D i f f u s i o n  and A i r  Q u a l i t y .  

S i n c e r e l y ,  ' 

WEC:mar 
Enc: a / s  

W i l l i a m  E. C l e m e n t s  
Group H-8 
Env i ronmen ta l  S t u d i e s  

. .  
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ATMOSPHERIC TRANSPORT AND DISPERSAL AT A SITE DOMINATED BY 

COHPLEX TERRAIN 

i- 

Y i l l i a o  E. Clemen t s  and  Sumner Barr 
U n i v e r s i t y  of  C a l i f o r n i a  

Los Alamos S c i e n t i f i c  L a b o r a t o r y  
Los Alamos, N e w  Mexico 

1. I N T R O D U C T I O N  - mounta in -va  
V a l l e y  

. l e y  w i n d s  i n  R i o  G r a n d e  

The L o s  Alamos S c i e n t i f i c  Labora-  
t o r y  (LASL) i s  l o c a t e d  i n  N o r t h  C e n t r a l  
N e w  Mexico, on t h e  e a s t e r n  f l a n k  of  t h e  
Jemez Mounta ins  (3600  m). Most o f  t h e  
l a b o r a t o r y  s i t e s  a r e  s i t u a t e d  on t h e  Pa-  
j a r i t o  P l a t e a u  a t  a n  e l e v a t i o n  of a b o u t  
2150  m MSL. The e l e v a t i o n  d r o p s  t o  1540  
m i n  t h e  base o f  t h e  R io  Grande  Depres-  
s i o n ,  2 0  km t o  t h e  eas t  b e f o r e  r i s i n g  t o  
4150 m i n  t h e  S a n g r e  d e  C r i s t o  Mounta in  
Range 100  km e a s t  o f  t h e  l a b o r a t o r y .  The 
P a j a r i t o  P l a t e a u  i s  c u t  by a s e r i e s  of 
n a r r o w  e r o s i o n - c a u s e d  c a n y o n s  so t h a t  t h e  
l a b o r a t o r y  s i t e s  a re  b u i l t  on s e v e r a l  
f i n g e r - s h a p e d  mesas s e p a r a t e d  by s t e e p  
w a l l e d  canyons  a b o u t  50-100 m i n  d e p t h .  
( F i g -  1) 

- c h a n n e l i n g  o f  f r e e  stream w i n d s  and  
d i u r n a l  a i r  e x c h a n g e  t h r o u g h  t h e  R i o  
G r a n d e  D e p r e s s  i o n  

- l ee  s i d e  phenomena i n  w e s t e r l y  f l o w  
o v e r  t h e  Jemez 

- o r o g r a p h i c a l l y  i n d u c e d  c u m u l u s  con-  
v e c t i o n  

- o b s t a c l e - d r i v e n  a e r o d y n a m i c  c i r c u l a -  
t i o n s  and  i n d u c e d  t u r b u l e n c e  

It i s  c l e a r  t h a t  t h e  s i t e  m e t e o r o l o -  
gy d e p e n d s  o n  t h e  i n t e r a c t i o n  o f  s e v e r a l  
d r i v i n g  mechanisms on  a wide r a n g e  o f  
s c a l e -  a n d  t h a t  o v e r l y  s i m p l i s t i c  o b s e r -  
v a t i o n  or m o d e l i n g  p r o g r a m s  c o u l d  l e a d  to  
q u i t e  p o o r  e s t i m a t e s  of  p r a c t i c a l  c o n s e -  
q u e n c e s  s u c h  as  t r a n s p o r t  a n d ' d i s p e r s i o n  
nf  s u s p e n d e d  m a t e r i a l ,  p r e c i p i t a t i o n  and  
s u b s e q u e n t  r u n o f f  or s c a v e n g i n g ,  t h e r m a l  
e f f e c t s  s u c h  as  f r o s t  or h e a t i n g  l o a d s .  
However, t h e r e  i s  a b r i g h t  p r o s p e c t  f o r  
i d e n t i f y i n g  c a u s e  a n d  e f f e c t  r e l a t i o n s h i p s  
of  t i m e  a n d  s p a c e  m e t e o r o l o g i c a l  va r i a -  
t i o n .  I n  t h i s  p a p e r ,  w e  s h a l l  d e a l  p r i -  
m a r i l y  w i t h  t r a n s p o r t  a n d  d i f f u s i o n  phe- 
nomena and  o u r  e f f o r t s  t o  g e n e r a l i z e  t h e s e  
p r o c e s s e s  i n  t e r m s  o f  l a r g e  s c a l e  m e t e o r -  
o l o g y  a n d  t o p o g r a p h i c  structure. 

The  p r a c t i c a l  r e q u i r e m e n t s  a r e :  r o u -  
t i n e  e n v i r o n m e n t a l  s u r v e i l l a n c e .  s a f e t y  
c o n s i d e r a t i o n s  i n  t h e  e v e n t  of  a n  a c c i d e n -  
t a l  re lease of h a z a r d o u s  a i r b o r n e  na t e r i -  
el .  a n d  e n v i r o n m e n t a l  a s p e c t s  i n  t h e  p l a n -  
n i n g  of new f a c i l i t i e s .  

The  method o f  a p p r o a c h  t o  a p p l i e d  
p r o b l e m s  i s  s imi la r  to o t h e r  s i t e s  e x c e p t  
t h a t  w e  f i n d  a n e e d  t o  i n v e s t  more e f f o r t  
i n  t h e  p r o b l e m  i d e n t i f i c a t i o n  s t a g e .  B e -  
c a u s e  o f ,  t h e  t e r r a i n  o r i e n t a t i o n ,  many 
t h i n g s  s u c h  a s  t r a j e c t o r y  c u r v a t u r e ,  me- 
c h a n i c a l  t u r b u l e n c e .  m i x i n g  d e p t h ,  and  

. t e m p o r a l  p e r s i s t e n c e  depend s t r o n g l y  on 
t h e  l a r g e  s ca l e  w i n d  a n d  t h e  s o u r c e -  
r e c e p t o r  geomet ry .  Our g o a l  i s  t o  e s t a b -  
l i s h  a f l e x i b l e  m o d e l i n g  b a s i s  a n d  p u r s u e  
a n  o n g o i n g  r e s e a r c h  program.  T h e  m o d e l i n g  
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P i g .  1 .  R e l i e f  model of t h e  PajarJto 

P l a t e a u  surrounding t h e  Loe Alamoe S c i -  
e n t i f i o  Laboratory s i t e .  

C l i m a t o l o g i c a l  r e c o r d s  show s t r o n g  
s p a t i a l  dependence  of v i r t u a l l y  a l l  mete- 
o r o l o g i c a l  v a r i a b l e s  d u e  t o  a v a r i e t y  o f  
f u n d a m e n t a l  mechanisms i n c l u d i n g :  

- k a t a b a t i c  f l o w s  g e n e r a t e d  on t h e  
s l o p e s  of t h e  Jemez Moun ta ins  and 
on t h e  more  g e n t l y  s l o p i n g  P a j a r i t o  
P l a t e a u  



b a s i s  w i l l  be b r o a d  enough  t o  i n c o r p o r a t e  
t h e  r e s e a r c h  r e s u l t s  as  t h e y  e v o l v e .  I t  
i s  e x p e c t e d  t h a t  t h e  s t u d i e s  w i l l  b e  fun-  
d a m e n t a l  enough t o  a l l o w  e x t r a p o l a t i o n  
o f  u n d e r s t a n d i n g  t o  o t h e r  s i t e s .  

2. D E S C R I P T I O N  OF THE TRANSPORT 
W I N D  FIELD 

E x i s t i n g  wind r e c o r d s  s h o w - a  s i g -  
n i f i c a n t  v a r i a t i o n  i n  wind  w i t h  l o c a t i o n ,  
i n  c 1 ud i n g a i  mu 1 t a n  e o  u's h o u r 1 y a v e r a g e s 
as  w e l l  a s  d i u r n a l  p a t t e r n s  a n d  gross 
a t a t i s t i c s  (e .g .  wind r o s e s ) .  T h i s  be- 
h a v i o r  a p p e a r s  t o  r e f l e c t  two m a j o r  l a r g e  
s c a l e  mechanisms t h e  s l o p e  v i n d s  f o r c e d  
by t h e  d i u r n a l  h e a t i n g / c o o l i n g  o f  t h e  
Jemez s l o p e s f l a j e r i t o  P l a t e a u  complex  and 
t h e  c h a n n e l i n g  o f  f l o w  a l o n g  t h e  R io  
Cronde  Depres s ion .  The l a t t e r  w i n d s  a r e  
a p p a r e n t l y  d r i v e n  by l a r g e r  s c a l e  i n f l u -  
e n c e s .  

Under s t r o n g e r  s y n o p t i c  s c a l e  p r e s -  
s u r e  g r a d i e n t s ,  e v i d e n c e  e x i s t s  o f  ob- 
s t a c l e  f low w i t h  r e s p e c t  t o  t h e  Jemez 
Moun ta ins .  Again ,  t h e  c h a n n e l i n g  o f  
w i n d s  w i t h  a s o u t h e r l y  component  and  t h e  
m o u n t a i n - v a l l e y  wind y i e l d  f r e q u e n t  v i n d s  
p a r a l l e l  t o  t h e  r i v e r  v a l l e y .  F i g u r e  2 
shows a n n u a l  wind r o s e s  a t  t h r e e  l o c a -  
t i o n s  w i t h i n  t h e  l a b o r a t o r y  s i t e .  Loca- 
t i o n  l which i s  n e a r e r  t h e  m o u n t a i n s  h a s  
a p r e p o n d e r e n c e  of downs lope  component .  
L o c a t i o n s  2 and 3,  f u r t h e r  o u t  on t h e  
p l a t e a u ,  r e f l e c t  t h e  c h a n n e l e d  R io  Crande  
V a l l e y  f l o v  and t h e  m o u n t a i n - v a l l e y  wind 
i n f l u e n c e .  T h i s  example  p o i n t s  o u t  t h e  
d a n g e r  i n  a t t e m p t i n g  t o  u s e  a s i n g l e  
u i n d  r o s e  i n  t h i s  a r e a  for a v e r a g e  t r a n s -  
p o r t  p r e d i c t i o n s .  

Fig. 2. Annuol wind rocee  u t  t h r e e  
l o c a t i o n e  on t h e  P a j a r i t o  P t o t e a u .  The 
h o r i s o n t a t  d imine ion  of t h e  e k e t c h  i e  ' 

30 km. 

3. PROBLEM DEFINITION 

The  p r a c t i c a l  p r o b l e m ,  i n  m o s t  ca- 
ses, i s ;  g i v e n  aome l a r g e  sca le  m e t e o r o -  
l o g i c a l  s i t u a t i o n  a n d  a r e l e a s e  of a tmo-  
s p h e r i c  c o n t a m i n a n t ,  a r e  there some c h a r -  
a c t e r i s t i c  p a t h s  b e t w e e n  t h e  s o u r c e  a n d  
p o t e n t i a l  r e c e p t o r s  w h i c h  can b e  d e d u c e d  
f rom a knowledge  o f  t h e  t e r r a i n ?  T h e  
s c a l e  o f  t o p o g r a p h i c  v a r i a t i o n  a t  t h e  
LASL s i t e  is t y p i c a l l y  on t h e  o r d e r  o f  
1 - 2  km, w i t h  v e r t i c a l  d i m e n s i o n s  o f  0.1- 
0.2  km. Q u e s t i o n s  o f  c e n t r a l  i m p o r t a n c e  
f o r  e n v i r o n m e n t a l  e f f e c t s  a r e :  

- What is  t h e  e x t e n t  o f  a i r  e x c h a n g e  
b e t w e e n  mesa t o p s  a n d  c a n y o n s ?  

- Can c o n t a m i n a n t  m a t e r i a l  e n t e r  c a n -  
y o n s  a t  h i g h  c o n c e n t r a t i o n  a n d  t rav-  
e l  i n  a c o n f i n e d  domain f o r  l o n g  
d i s t a n c e s  w i t h  p o o r  d i l u t i o n ?  What 
a r e  t h e  i m p l i c a t i o n s  of d e p o s i t i o n  
in s u c h  f l o w s ?  

- What a r e  t h e  t u r b u l e n c e  a n d  d i f f u -  . 
s i o n  p r o p e r t i e s  o f  t h e  c h a r a c t e r i s -  
t i c  f l o v s ,  e .g .  p a r a l l e l  t o  a n d  
a c r o s s  t h e  a x i s  o f  t o p o g r a p h i c  v a r i -  
t i o n  u n d e r  v a r i o u s  s t a b i l i t i e s .  

Wi th  s u c h  f i n e  s c a l e  v a r i a t i o n ,  i t  
i s  n o t  f e a s i b l e  t o  o p e r a t e  a n  i n  s i t u  ob- 
s e r v a t i o n  n e t w o r k  c a p a b l e  of e m p i r i c a l l y  
d o c u m e n t i n g  t h e  d e t a i l e d  wind f i e l d  re- 
s p o n s e .  I n s t e a d ,  w e  mus t  i n v e s t i g a t e  
some b a s i c  c h a r a c t e r i a t i c a  o f  t h e  m a j o r  
wind v a r i a t i o n s  and  a t t e m p t  t o  s y n t h e s i z e  
t h e  c o m p l e t e  wind f i e l d .  Such  a f i r s t  
a p p r o a c h  w i l l  a t  l e a s t  g i v e  g u i t i a n c e  f o r  
l o c a t i n g  m o n i t o r i n g  s t a t i o n s  i n  a m o d e s t  
n e t w o r k .  

4 .  CANYON EXPERIMENTS 
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W i t h  a v e r y  l a r g e  number o f  p o s s i b l e  
p h y s i c a l  phenomena t o  c o n s i d e r ,  a n  ex-  
p e r i m e n t a l  a p p r o a c h  i s  a l o g i c a l  f i r s t  
e t e p  s i n c e  i t  a l l o w s  u s  t o  see w h a t  phe -  
nomena a re  o c c u r r i n g  and  how f r e q u e n t l y .  
In a d d i t i o n ,  t h e  m o s t  v i a b l e  way t o  mount 
a f i e l d  p r o g r a m  i n  a n  a r e a  a s  c o m p l e x  a s  
Los A l a m o s ,  i s  t o  f o c u s  f i r s t  o n  a l i m -  
i t e d  domain  s u c h  a s  a canyon.  A s  w e  g a i n  
i n  u n d e r s t a n d i n g  o f  t h e  dominan t  p r o c e s s -  
es w i t h i n  t h e  c a n y o n s ,  w e  w i l l  i n v e s t i -  
g a t e  t h e  canyon-mesa i n t e r a c t i o n s ,  t h e  
ro le  of a n  e n s e m b l e  o f  canyon-mesa  com- 
p l e x e s  a n d  f i n a l l y  g a i n  a p i c t u r e  of t h e  
e n t i r e  p l a t e a u  t r a n s p o r t  and d i f f u s i o n  
phenomenology.  The  p r e s e n t  p a p e r  s e e k s  
t o  d e s c r i b e  t h e  p r e l i m i n a r y  r e s u l t a  o f  
t h e  c o n f i n e d  canyon  wind ,  t e m p e r a t u r e  a n d  
t u r b u l e n c e  s t r u c t u r e  a n d  a c k n o w l e d g e  t h e  
f i r s t  h i n t s  o f  canyon-mesa i n t e r a c t i o n s .  

T h e  e x p e r i m e n t a l  canyon s t u d i e s  con-  
s i s t  of a s u r v e y  of m e t e o r o l o g i c a l  o b s e r -  
v a t i o n s  l a s t i n g  t w o  v e e k s  t o  a month  in 
e a c h  s e a s o n  of t h e  y e a r ,  and  somewhat  
more i n t e n s i f i e d  i n v e s t i g a t i o n s  u s i n g  



o n  t h e  o r d e r  o f  1 m s-', w h i l e  t h e  d a y t i m e  
f l o w  i s  more v a r i a b l e .  T h i s  s t r o n g  d i u r -  
n a l  d e p e n d e n c e  i s  o n e  o f  t h e  c h a r a c t e r i s -  
t i c  f e a t u r e s  o f  t h e  c a n y o n  f l o w  r e g i m e .  

s o u n d i n g  d e v i c e s  and  s i m p l e  t r a c e r s  on 
s e l e c t e d  days .  Los Alamos Canyon, shown 
i n  Pig. 3 v a s  s e l e c t e d  f o r  t h e  i n i t i a l  
s t u d i e s  b e c a u s e  o f  a c c e s s a b i l i t y  and  t h e  
p r e s e n c e  of a b r i d g e  t o  s e r v e  a s  a n  ob- 
s e r v a t i o n  p l a t f o r m .  It i s  a c h a r a c t e r -  
i s t i c  and  major  f e a t u r e  w i t h  i t s  s o u r c e  
q u i t e  h i g h  in t h e  Jemez Moun ta ins  and  

' c o n t a i n s  a r e a c t o r  in c l o s e  p r o x i m i t y  t o  
t h e  t o w n s i t e .  The c a n y o n  r u n s  a p p r o x i -  
m a t e l y  e a s t - w e s t  s l o p i n g  down t o  t h e  
e a s t  a t  a 4 %  g r a d e  a n d  d r a i n s  a n  area 
o f  27 .5  km'. A t  t h e  p o i n t  where  o u r  i n -  
v e s t i g a t i o n s  were  made t h e  canyon  is' 2 3 0  
m e t e r s  wide and  5 5  m e t e r s  d e e p .  Its 
c r o s s - s e c t i o n  i s  f a i r l y  u n i f o r m  i n  t h i s  
a rea  f o r  s e v e r a l  k i l o m e t e r s .  

i . .  . 
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- F i g .  3 .  A e r i a l  v i e w  of P a j a r i t o  Pta- 
t e a u  looking e a s t .  Loa Alamos Canyon 
o i t h  br idge  ie v i s i b l e  in foreground.  
Rio Crande Vat leu  and Sangre de Cristo 
Mountain Range are  in t h e  background. 

The phenomena w h i c h  a p p e a r  most  o f -  . 
t e n  i n  Los Alamos Canyon a r e  a . n o c t u r n a 1  
d r a i n a g e  f l o w  down t h e  canyon  a x i s  and  
a r o t o r  due t o  s e p a r a t e d  f l o w  when t h e  
mesa t o p  v i n d s  a r e  a c r o s s  t h e  canyon .  
The  c o u n t e r p a r t  t.0 t h e  n o c t u r n a l  d r a i n -  
a g e ,  a n  u p s l o p e  w i n d ,  i s  weak, q u i t e  b r i e f  
a n d  c h a o t i c .  The wind  d i r e c t i o n ,  wind  
s p e e d ,  and t e m p e r a t u r e  1 . 5  meters a b o v e  
t h e  canyon f l o o r  a r e  shown i n  P i g .  4 f o r  
4 d a y s  i n  F e b r u a r y  1975 .  The d r a i n a g e  
f l o w  i s  r e l a t i v e l y  s t e a d y  w i t h  s p e e d s  
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F i g ;  4 .  Hourly a v e r a g e  wind and tem- 
pera ture  1 . 5  m e t e r s  above the  f l o o r  of 
Loa Alamos Canyon. 

P r o p e r t i e s  o f  t h e  k a t a b a t i c  w i n d s  ob- 
s e r v e d  i n  Los Alamos Canyon and  n e a r  t h e  
heed  o f  P a j a r i t o  Canyon ,  a smal ler  f e a t u r e  
a few k i l o m e t e r s  s o u t h ,  s r e  s u m m a r i z e d  i n  
T a b l e  1. The  d o w n s l o p e  f l o w  i n  b o t h  c a n -  
y o n s  t a k e s  s e v e r a l  h o u r s  a f t e r  i n i t i a l  
c o o l i n g  t o  become e s t a b l i s h e d  a l t h o u g h  t h e  
morning  b r e a k u p  i s  n e a r l y  c o i n c i d e n t  w i t h  
t h e  onseL o f  h e a t . i n g .  Loa Alamos Canyon 
h a s  a 1 . 5  m s" mean d r a i n a g e  wind  s p e e d  
i n  t h e  f a l l  compared  t o  0 . 6  m s-' i n  t h e  
summer. Compar i son  o f  t h e  t w o  c a n y o n s  f o r  
t h e  summer r e g i m e  shows a much w e a k e r ,  b u t  
s t i l l  w e l l  d e f i n e d ,  d r a i n a g e  f l o w  i n  t h e  
s m a l l e r  P a j a r g t o  Canyon. The s h o r t e r  du-  
r a t i o n  of d r a i n a g e  f l o w  i n  t h e  smaller  
canyon  r e s u l t s  f r o m  t h e  f a c t  t h a t  i t  t a k e s  
tw ice  a s  l o n g  on t h e  a v e r a g e  f o r  d r a i n a g e  
f l o w  t o  s e t  up t h e r e  t h a n  i n  Los Alamos  
Canyon. T h e s e  d a t a  v e r i f y  t h e  e x p e c t e d  
r e s u l t s  t h a t  d r a i n a g e  f l o w  is s t r o n g e r  i n  
t h e  l a r g e r  c a n y o n s  and  i n  a g i v e n  c a n y o n  
i s  more p r o n o u n c e d  i n  t h e  f a l l  t h a n  t h e  
summer. 

The r a t e  o f  o c c u r r e n c e  o f  t h e  l o c a l l y -  
d r i v e n  wind  i s  v e r y  h i g h .  More t h a n  8 0 %  o f  
t h e  n i g h t s  show t h e  downs lope  wind  i n  Los 
Alamos Canyon. The . d e - c o u p l i n g  o f  t h i s  
l o c a l  wind f rom s y n o p t i c  g r a d i e n t  f l o w s  i n  
t h e  e v e n i n g  i s  r e m a r k a b l e ,  Even when t h e  
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T a b l e  1 . 

Comparieon o f  Doonetope F l o w  P r o p e r t i s 8  i n  Lo8 A t a m 0 8  
Canyon and the  Nor th  Fork of P a j a r i t o  Canyon 

HEAN VALUE t STANDARD D E V I A T I O N  

Los Alamos Canyon P a j a r i t o  Canyon P r o p e r t y  
(Pa l l  1974) (Summer 1975) (Sumer 1974) 

U n i t s  

h o u r s  a f t e r  t h e  t e m -  
o n s e t  t i m e  3.421.4 1 .8 t l . 1  3.623.0 p e r a t u r e  b e g i n s  t o  

d r o p  in t h e  c a n y o n  

h o u r s  a f t e r  t he  t e m -  
end t i m e  0 . 6 t 1 . 3  0 . 8 2 0 . 6  O . O f l . O  p e r a t u r e  b e g i n s  t o  

r i s e  i n  t h e  c a n y o n  

f l o w  d u r a t i o n  15 13 9 h o u r  s 
-1 f l o w  s p e e d  1.520.3 0.620.2 0.1420.07 m s  

._____ -. _ -_ .  - ..- . . - -. 
I 
I 
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' g r a d i e n t  wind is q u i t e  s t r o n g  d u r i n g  t h e  
d a y  t h e  r a d i a t i o n  i n v e r s i o n  which  s e t s  up  
a f t e r  s u n s e t  v e r y  e f f e c t i v e l y  d e c o i i p l e a  . 
t h e  l o v e r  l e v e l s  f rom t h e  o i i t e r  flow. The 
d r a i n a g e  wind which  o c c u r s  on t h e  mesa 
t o p s  i s  of s h o r t e r  d u r a t i o n  and  more 
e a s i l y  d i s t u r b e d  by t r a n s i e n t  o r  s y n o p t i c  
s c a l e  e v e n t s .  I t  d o e s  a p p e a r  t h a t  u n d e r  
s t a b l e  n o c t u r n a l  c o n d i t i o n s .  a d o w n s l o p e  
wind  e x i s t s  i n  t h e  c a n y o n s  and  i s  l a r g e l y  
c o n f i n e d  w i t h  l i m i t e d  i n t e r a c t i o n  w i t h  
mesa , t o p  winds.  

The n e x t  i m p o r t a n t  q u e s t i o n s  r e g a r d  
t h e  s t r u c t u r e  of t h e  c a n y o n  f l o w  s u c h  
a s  i t s  d e p t h ,  t h e  t u r b u l e n c e  e n e r g y  and 
t r a n s i e n t  f e a t u r e s  w h i c h  may a f f e c t  t h e  
e x c h a n g e  of  a i r  (and c o n t a m i n a n t s )  be- 
tween canyon and mesa t o p s .  The s i m p l e s t  
e x p e r i m e n t s  w h i c h  c o u l d  b e  c o n c e i v e d  t o  
h e l p  a d d r e s s  t h e s e  q u e s t i o n s  were v i s i b l e  
t r a c e r  r e l e a s e s  i n  t h e  e a r l y  m o r n i n g  when 
t h e r e  w a s  a d e q u a t e  l i g h t  f o r  p h o t o g r a p h s  
b u t  b e f o r e  t h e  h e a t i n g  c y c l e  i n t e r r u p t e d  
t h e  d r a i n a g e  wind .  Two se r i e s  o f  t r ace r  
e x p e r i m e n t s  were c o n d u c t e d  in Nov.. 1 9 7 5  
i n v o l v i n g  r e l e a s e s  n e a r  t h e  c a n y o n  f l o o r  
and  v e r t i c a l  t r a n s e c t s  f rom t h e  b a s e  t o  
t he  t o p  o f  t h e  canyon.  S i n c e  t h e  ex-  
p e r i m e n t  l a s t e d  u n t i l  t h e  t r a n s i t i o n  f r o m  
d o w n s l o p e  t o  u p s l o p e  f l o w ,  t h e  r e c e i p t  
o f  i n f o r m a t i o n  o n  t h e  t r a n s i t i o n  vas a 
n a t u r a l  e x t e n s i o n .  Pig. 5 d e m o n s t r a t e s  
t h e  v e l o c i t y  p r o f i l e  f o r  t h e  down-canyon 
v i n d  component d u r i n g  b o t h  t h e  d o w n s l o p e  
and  t r a n s i t i o n  r e g i m e s .  D u r i n g  t h e  down- 
s l o p e  p e r i o d  t h e  d r a i n a g e  s p e e d  is re- 
l a t i v e l y  c o n s t a n t  t h r o u g h o u t  t h e  d e p t h  
of t h e  canyon.  D u r i n g  t h e  t r a n s i t i o n  
p e r i o d  t h e  f l o w  i s  e s s e n t i a l l y  non- 
e x i s t e n t  i n  t h e  l o w e r  l e v e l s  of t h e  
c a n y o n  r e t u r n i n g  t o  c h a r a c t e r i s t i c  down- 
e l o p e  s p e e d s  n e a r  mesa l e v e l .  This would 
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Pig. 5 .  V e t o c i t y  p r o f i l e 8  in Lo8 Atamoe 
Canyon dur ing  downstope (+, 0 7 2 5  MST) and 
t r a n e i t i o n  ( 0 ,  0 7 5 5  MST) floo regimes on 
November 1 2 ,  1 9 7 5 .  Negat ive  speed8 i n -  
d i c a t e  upetope  m o t i o n .  

! 
I 

I 
1 

f 
I 

I 

I 

I 

1 

i 

j 

i 
i 
1 
I 



J 
I .  

- -  
I 

i n d i c a t e  a d e t e r i o r a t i o n  o f  t h e  downs lope  
f l o w  f rom t h e  canyon  f l o o r  upward d u r i n g  
t h e  t r a n s i t i o n .  

The c o m p l e x i t y  of t h e  f l o w  d u r i n g  
t r a n s i t i o n  i s  i l l u s t r a t e d  i n  P i g .  6 which  
i s  a p h o t o  of t h e  v i s u a l  t racer  d u r i n g  a 
t r a n s i t i o n  p e r i o d .  The t r a c e r  was e m i t -  
t e d  f rom a p o i n t  s o u r c e  wh ich  was moved 
. v e r t i c a l l y  f rom t h e  b o t t o m  of t h e  c a n y o n  
t o  t h e  t o p  i n  a p p r o x i m a t e l y  55  s e c o n d s .  
T h i s  p h o t o  was t a k e n  a few s e c o n d s  a f t e r  
t h e  t r a c e r  s o u r c e  r e a c h e d  t h e  t o p .  Sev- 
e r a l  s e p a r a t e  f l o w  l a y e r a  c a n  b e  i d e a t i -  
f l e d .  

F i g .  6 .  Smoke plume from v e r t i c a l l y  
t r a v e r s i n g  source  i n  Loe Alamos Canyon. 

Anothe r  c o m p l i c a t i n g  f a c t o r  i s  t h e  
e x i s t e n c e  of a r o t o r  i n d u c e d  i n  t h e  can -  
yon by a c r o s s - c a n y o n  wind  a t  mesa l e v e l .  
The r o t o r ,  s c h e m a t i c a l l y  i l l u s t r a t e d  in 
P i g .  7,. i s  e a s i l y  i d e n t i f i e d  by t h e  ex- 
i s t e n c e  of a wind  w i t h i n  t h e  canyon  o r i -  
e n t e d  180'  t o  t h a t  on  t h e  mesa. An ex-  
ample  o f  t h i s  phenomenon is  g i v e n  i n  F i g .  
8. Shown h e r e  a r e  f o u r  d a y s  o f  h o u r l y  
a v e r a g e  wind and  t e m p e r a t u r e  d a t a  t a k e n  
d u r i n g  F e b r u a r y . 1 9 7 5  a t  1 . 5  m e t e r s  a b o v e  
t h e  ground b o t h  I n  Los Alamos Canyon and  
on  a n  a d j a c e n t  mesa.  Mesa l e v e l  w ind  
e s t a b l i s h e d  i t s e l f  f rom t h e  SSW ( c r o s s -  
c a n y o n )  a t  a p p r o x i m a t e l y  0 9 0 0  MST on t h e  
2 l s t  and  r ema ined  r e l a t i v e l y  s t e a d y  a t  
2 t o  3 m 8'' u n t i l  a r o u n d  2200 when i t  
s h i f t e d  t o  t h e  n o r t h  and  i n c r e a s e d  i n  

I 
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F i g .  7 .  Ske tch  of s e p a r a t e d  f l o w  w i t h -  
i n  Loa Alamos Canyon. 
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F i g .  8 .  Hourly a v e r a g e  wind and tem- 
p e r a t u r e  1 . 5  m e t e r s  above t h e  ground i n  
Loa Atamoe Canyon and on a d j a c e n t  meea.  

s p e e d  t o  be tween  6 and  7 m 4 - l .  T h i s  
s t r o n g  n a r t h e r l y  wind  p e r s i s t e d  u n t i l  
0900 t h e  n e x t  day  when i t  weakened  a n d  
s h i f t e d  t o  s o u t h .  T h i s  s o u t h e r l y  f l o w  
c o n t i n u e d  f o r  a n o t h e r  5 h o u r s  u n t i l  1 8 0 0  
HST on  t h e  22nd.. D u r i n g  t h i s  32 h o u r  
p e r i o d  t h e  canyon  w i n d s  r e m a i n e d  a p p r o x i -  
m a t e l y  180' t o  t h e  m e s a - l e v e l  w i n d .  Dur- 
i n g  t h e  r e m a i n d e r  o f  t h e  f o u r  d a y  p e r i o d  
b o t h  mesa and c a n y o n  w i n d s  were l i g h t .  
a p p r o x i m a t e l y  t h e  same d i r e c t . i o n ,  a n d  re- 
f l e c t  t h e  l o c a l l y  d r i v e n  u p a l o p e - d o w n s l o p e  
d i u r n a l  p a t t e r n .  When t h e  r o t o r  e x i s t s  
i n  t h e  canyon t h e r e  is o b v i o u s l y  good  mix-  
i n g  wi th .  m e s a - l e v e l  a s  i s  e v i d e n c e d  b y  
t h e  t e m p e r a t u r e  r e c o r d  o f  P i g .  8 .  On t h e  
2 1 s t  and 22nd when t h e  r o t o r  was  p r e s e n t .  
t h e  t e m p e r a t u r e  a t  b o t h  l o c a t i o n s  w a s  
p r a c t i c a l l y  t h e  same. The a b s e n c e  o f  t he  
r o t o r  on t h e  23 rd  a n d  2 4 t h  is a c c o m p a n i e d  
by  n i g h t t i m e  t e m p e r a t u r e  i n  t h e  c a n y o n  

I 
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d r o p p i n g  w e l l  b e l o v  mesa v a l u e s  # l u d i c -  
t a t i n g  l i t t l e  o r  n o  m i x i n g  o u t  o f  t h e  
canyon .  

The o n s e t  of t h e  canyon  r o t o r  is  
r e l s t e d  t o  wind s p e e d  a t  mesa l e v e l .  A 
more d e t a i l e d  l o o k  a t  t h e  o n s e t  of a ro- 
t o r  i n  Los A l a m a s  Canyon i s  shown i n  Fig. 

' 9 .  Wind and t e m p e r a t u r e  a r e  g i v e n  a t  
b o t h  canyon and  mesa l e v e l  f rom 1800  t o  
2400 MST on November 1 9 ,  1975 .  From 
1 8 0 0  t o  2100 MST. the  mesa winds  were  less 
t h a n  2 m s" f rom t h e  SSW ( c r o s s - c a n y o n )  
v h i l e  t h e  canyon wind r e m a i n e d  l e s s  t h a n  . 
1 m s'l from t h e  W S W .  The more w e s t e r l y  
component of t h e  canyon  wind  i s  a t t r i b -  
u t a b l e  t o  a w e s t e r l y  d r a i n a g e  component 
i n  t h e  canyon. D u r i n g  t h i s  t i m e  t h e  
canyon  t e m p e r a t u r e  r ema ined  some BCo low-  
er  t h a n  t h e  mesa, a g a i n  i n d i c a t i n g  p o o r  
m i x i n g .  A t  a b o u t  2030 MST t h e  mesa w i n d s  
began  t o  i n c r e a s e  and r e a c h e d  4 m s'l a t  
2200 HST w i t h  a s l i g h t  s h i f t  t o  t h e  w e s t .  
Meanwhile t h e  canyon  w i n d s  s h i f t e d  t o  NNW 

' p i c k e d  u p  a n o r t h e r l y  component  from t h e  
i n d u c e d  r o t o r .  The canyon  t e m p e r a t u r e  
began  t o  r i s e  i n  t h i s  p e r i o d  r e a c h i n g  
t h e  mesa l e v e l  t e m p e r a t u r e  by 2215 HST 
and  r e m a i n i n g  t h e r e ,  i n d i c a t i n g  c o m p l e t e  
m i x i n g  w i t h  t h e  mesa. 1.t a p p e a r s  f rom 
t h i s  and o t h e r  d a t a  t h a t  f o r  t h i s  p a r -  
t i c u l a r  canyon t h e  t h r e s h o l d  speed  f o r  
t h e  e s t a b l i s h m e n r  o f  t h e  r o t o r  by a 
c r o s s - c a n y o n  m e s a - l e v e l  wind is a r o u n d  
2 m s-', even  i n  t h i s  v e r y  a t a b l e  c a s e .  

5. SUMMARY 

T h e r e  is e v i d e n c e  t h a t  t h e  s t a b l e  
n o c t u r n a l  p e r i o d s  t e n d  t o  a m p l i f y  t h e  t e r -  
r a i n  a n o m o l i e s  of t r a n s p o r t  a n d  d i f f u s i o n  
f rom t h e  p r e d i c t i o n s  o f  t h e  t r a d i t i o n a l  
mode l s .  I n  a n  e f f o r t  t o  i d e n t i f y  p h e -  
nomena wh ich  migh t  c r e a t e  a n o m a l o u s  d i s -  
p e r s i o n  p a t t e r n s ,  p r e l i m i n a r y  f i e l d  w o r k  
h a s  b e e n  done  i n  a t y p i c a l  canyon-mesa  
e n v i r o n m e n t  a t  Los Alamos, N. M. T h e  
e a r l y  e x p e r i m e n t s  foe-used on t i m e  a n d  
s p a c e  v a r i a t i o n s  o f  t h e  d o m i n a n t  n o c t u r n a l  
d r a i n a g e  v i n d .  

O n  t h e  mesa t o p s ,  t h e  s l o p e  wind  i s  
t y p i c a l l y  1 -2  m s" and s u b j e c t  t o  t r a n -  
s i e n t  wind i n t e r r u p t i o n s .  W i t h i n  t h e  c a n -  
yoye ,  t h e  mean f l o w  i s  weake r  (0.5-1 m 
8-  ) b u t  t e n d s  t o  be e x t r e m e l y  s t e a d y  a n d ,  
h e n c e  r e a d i l y  i d e n t i f i a b l e .  D r a i n a g e  ap -  
p e a r s  s t r o n g e r  i n  t h e  c o l d  s e a s o n s  t h a n  
t h e  w a r m  s e a s o n s  and  i s  s t r o n g e r  i n  t h e  
canyon  w i t h  i t s  s o u r c e  h i g h e r  i n  t h e  J e m e z  
M o u n t a i n s .  

Case s t u d i e s  w i t h  v i s i b l e  t r a c e r s  
s u g g e s t  t h a t  t h e  canyon  f l o w  r e g i m e  r e -  
s p o n d s  t o  a s e p a r a t e  ( b u t  s i m i l a r )  s e t  of 
d r i v i n g  f o r c e s  f r o m  t h e  mesa t o p  d r a i n a g e .  
The r e s p o n s e  t i m e  t o  a change  i n  h e a t i n g .  
f u n c t i o n  is q u i c k e r  i n  t h e  c a n y o n s .  T h e r e  
is n o t  t h e  v e l o c i t y  maximum w i t h i n  t h e  
c a n y o n  t h a t  h a s  b e e n  o b s e r v e d  i n  l a r g e  
m o u n t a i n  canyons .  R a t h e r ,  a u n i f o r m  v e -  
o c i t y  p r o f i l e  a b o v e  t h e  l o w e s t  1 0  m s u r -  
f a c e  l a y e r  p r o b a b l y  c h a r a c t e r i z e s  t h i s  c a n -  
yon  d r a i n a g e  b e t t e r .  

A mesa- top  c r o s s - c a n y o n  c o m p o n e n t  o f  
2 m s-' or more p r o d u c e s  s e p a r a t e d  f l o w  
and  a m a j o r  r o l l  eddy  w i t h i n  t h e  c a n y o n  
in s t a b l e  c o n d i t i o n s .  The c o n s e q u e n c e  o f  
t h i s  phenomenon i s  v i g o r o u s  m i x i n g  of a i r  

mesa a i r  exchange .  

cmnyon 

S w i t h i n  t h e  canyon  a n d  e x t e n s i v e  c a n y o n -  

t Wlnd Dlrmcllon 

N I n  t h e  n e x t  y e a r ,  a s e r i e s  o f  f l u o -  
r e s c e n t  p a r t i c l e  t r ace r  e x p e r i m e n t s  w i l l  
b e  p e r f o r m e d  t o  e x p l o r e  i n  g r e a t e r  d e t a i l  
t h e  mechanisms o f  canyon-mesa e x c h a n g e  a n d  
p lume g rowth  r a t e s  u n d e r  t h e  r o u g h n e s s  

t r a c e r  e x p e r i m e n t s  i n  c o n j u n c t i o n  w i t h  
r o u t i n e  m e t e o r o l o g i c a l  m o n i t o r i n g  a n d  mod- 
e l  d e v e l o p m e n t  w i l l  f o rm t h e  n u c l e u s  o f  
t he .  c o n t i n u i n g  r e s e a r c h  program.  
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canyon c o n d i t i o n s  p r e s e n t  a t  Los Alamos. T h e s e  
8 ,  
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ABSTRACT !- 

I I 

All industrial liquid waste generated at the Los 
Alamos Scientific Laboratory (LASL) is treated at two 
central facilities before it is discharged into the 
canyons. Concern with certain impurities in the ef- 
fluent, notably radionuclides, has suggested that all 
effluent be evaporated in ponds by solar energy, and 
that the residue be buried. There is evidence that 
windscan create spray from such ponds and that the 
spray could carry off some of the pollutants in the 
effluent . 
tion and recommends a series of tests to determine 
the seriousness of.this problem. It shows that, at 
windspeeds greater than about 6 m/s (13 mph), waves 
may be high enough to entrain air in the water, and 
that this air will form small bubbles that rise in 
the water and finally burst at the surface, where 
each bubble forms several small droplets. Bubbles can 
also adsorb and concentrate some of the pollutants 
in the effluent. These pollutants are transferred to 
the droplets, and later form aerosols when the water 
in the droplets evaporates. 

A testing device has been built to measure this 
concentration or fractionation effect in the labora- 
tory on samples of the actual effluent. 
to estimate the quantity of spray formed and to measure 
.the aerosols, are recommended for'a planned test pond. 
Ways of mitigating wave formation are discussed. 

This report covers the literature of spray forma- 

Other tests, 

. 

I 
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INTRODUCTION 
! 

The Need for and Design of Evaporation Ponds 

all its industrial waste water at two central facilities. 
The most important contaminants to be removed are radio- 

Concentration of 
these pollutants in the plant effluent is low enough to 
permit discharge directly into a nearby dry canyon. 
sides traces of the radionuclides, the effluent occasionally 
contains some heavy metal ions such as Cr, Cu, Pb and Zn, 
and moderate to high amounts of fluorides and nitrates 
(Anon. 1976). 

' There is some concern with the possible build-up of'some 
of these pollutants in the biota of the canyons, and with 
their subsequent migration into major waterways during or 
after heavy rains. Also, LASL, as one of'the new National 
Environmental Research Parks, is attempting to achieve as 
near zero pollution as that is practical. Therefore, a 
major upgrading of the treatment facilities is planned. 
The redesign incorporates solar evaporation ponds to evapor- 
ate the water and concentrate the remaining pollutants for 
removal and burial as solids. 

prepared. It proposes (for the larger of the two evapora- 
tion facilities ) five ponds', each about 80 x 140 m with a 
surface area of about 11,300 m2 (2.8, acres) when the water 
depth is about 75 cm (2.5 ft) . The proposed total. surface 

2 area (56,000 m or 14 acres) is estimated to be about 25% 
greater than needed to evaporate the estimated total efflu- 
ent stream of 150,000 &/day (46 acre-ft/year) under typical 

The Los Alamos Scientific Laboratory (LASL) processes 

' nuclides such as 'OS,, 238Pu and 137~s. 

Be- 

A preliminary design (Anon. 1977) of the ponds has been 
- -. 

* 

I 

I 
I 

. I  

* 
This report considers only the TA-50 facility. Obviously, 
it applies also to the TA-21 facility where the problems 
are likely to be less severe because total.flow rates and 
pond area are one order of magnitude smaller than at TA-50.. 
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s o l a r  condi t ions  a t  Los A l a m o s .  
one pond a t  a t i m e  t o  be o u t  of service f o r  c l ean ing  o r  re- 
p a i r  and reduce seasonal  v a r i a t i o n  i n  water l e v e l  due t o  
d i f f e r e n c e s  i n  evaporat ion rate. 

This  c a p a c i t y  w i l l  permit  

The Problem 

wastes (Thompson 1976)  i n d i c a t e s  a j u s t i f i e d  concern wi th  
Pas t  experience with evapora t ion  ponds f o r  r a d i o a c t i v e  

leakage and with wind-generated spray  as p rocesses  by which 
p o l l u t a n t s  can escape t h e  ponds. 
with wind-generated spray. 

. 

This  r e p o r t  d e a l s  on ly  

The ques t ions  t o  be answered by t h i s  r e p o r t  are: 
1) How much l i q u i d  i s  l i k e l y  t o  be removed 

from t h e  ponds by spray? 
2)  What i s  t h e  concen t r a t ion  of p o l l u t a n t s  

i n  t h a t  spray? 
3) What happens t o  t h e  po l lu t an t s .  a f t e r  

they l eave  t h e  pond? 
4 )  If necessary ,  what can be done t o  reduce  

or minimize t h e  q u a n t i t y  of spray? 
Since  it i s  ev iden t  t h a t  t h e s e  ques t ions  cannot be answered 
conclus ive ly  by s tudy of t h e  l i t e r a t u r e  and by c a l c u l a t i o n s ,  
t h i s  r e p o r t  proposes a series of experiments,  some t o  be 
conducted i n  t h e  l a b o r a t o r y ,  o t h e r s  on a 10 x 20 m tes t  
pond t o  be b u i l t  p r i o r  t o  the cons t ruc t ion  of t h e  b ig  evapor-  
a t i o n  ponds. 

. 
-2- 
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SUMMARY AND CONCLUSIONS 

A thorough sea rch  of t h e  l i t e r a t u r e  r evea led  numerous 
papers on spray over  t h e  ocean,  and some on s p r a y  produced 
i n  p ipes  and narrow v e s s e l s  due t o  two-phase, gas - l iqu id  . 

flow. Only a few papers  d e a l  wi th  t h e  e f f e c t  of wind on ' 

shallow ponds. 
has  been published on t h e  formation of waves by wind, on 
t h e  breaking of waves, and on t h e  spray  produced as a r e s u l t .  

W e  are l ed  t o  t h e  conclus ion  t h a t  t h e r e  are t w o  d i s t i n c t  
types  of spray: 

Much t h e o r e t i c a l  and experimental  r e s e a r c h  

1) t h a t  which comes d i r e c t l y  of f  t h e  t o p  of 

2 )  t h a t  which is  produced i n d i r e c t l y  when 
a breaking wave, and 

waves e n t r a i n  a i r  i n  t h e  water. This  a i r  
forms s m a l l  bubbles  which rise t o  t h e  
s u r f a c e  and, on b u r s t i n g ,  produce a 
series of water  drops  o r  spray. 

I t  appears t h a t  t h e  second t y p e ,  t h e  a i r  bubble  s p r a y ,  
i s  f a r  more important f o r  t h i s  i n v e s t i g a t i o n  t h a n  t h e  f i r s t ,  
f o r  t h e  fol lowing reasons:  

1) Much more spray  is  formed by a i r  en t ra inment  
than  by wave t o p s ,  and 

2)  a i r  bubbles r i s i n g  through t h e  water t end  t o  
concen t r a t e  c e r t a i n  i m p u r i t i e s  or p o l l u t a n t s  
by as much as a thousand f o l d  and t r a n s f e r  them 
t o  t h e  spray  d r o p l e t s  produced. 

Although t h e  l i t e r a t u r e  is  ex tens ive  on t h i s  f r a c t i o n -  
a t i o n  effect  of a i r  bubbles i n  sea water, it is n o t  concerned 
with those  p o l l u t a n t s ,  p r i m a r i l y  r ad ionuc l ides ,  of in te res t  
t o  L A S L . .  Therefore ,  w e  have designed and c o n s t r u c t e d  a 
l abora to ry  ins t rument  i n  which t h i s  e f feGt  can be  s tud ied  
for  t h e  e f f l o e n t s  of i n t e r e s t .  Clean a i r  i s  bubbled th rough  
e f f l u e n t  samples. The r e s u l t a n t  d t o p l e t s  are caught  on 
chemical f i l t e r s  and analyzed f o r  r e l a t i v e  c o n c e n t r a t i o n  of 

. -. 

. 
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pol lu tan ts .  
with tap water.  I t  seems t o  func t ion  s a t i s f a c t o r i l y .  

The appara tus  has  been assembled and p r e t e s t e d  

The l i t e r a t u r e  is, spa r se  and con t r ad ic to ry  concerning 
t h e  quant i ty  of spray formed by wind. 
developed he re  which, based on simple wave and wind observa- 
t i o n s ,  computes t h e  average yea r ly  spray formed over  any one  
of the  proposed ponds. The method al lows a t  b e s t  only an  
order-of-magnitude e s t ima te ,  and it is  r e s t r i c t e d  t o  t h e  
proposed LASL i n s t a l l a t i o n  because it i s  based on LASL wind 
da ta .  

are windborne, f r e e i n g  t h e  impur i t i e s  as a f i n e  ae roso l .  
W e  suggest a series of experiments t o  be conducted on t h e  
10  x 20 m t e s t  pond t o  measure t h e  p o l l u t a n t s  i n  these 
aerosols  and t o  c o r r e l a t e  t h e  r e s u l t s  w i t h  wind data and with 
analyses of t h e  w a t e r  i n  t h e  pond, 

F ina l ly ,  we recommend that  f l o a t i n g  p l a s t i c  g r ids  t o  
, m i n i m i z e  wave formation be designed and tested, 

A method has  been 

Spray d r o p l e t s  w i l l  evaporate  very r ap id ly  a f t e r  t h e y  

...- 

, 

I 

I 
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BACKGROUND 

Spray i s  created by t h e  a c t i o n  of wind on a rater s * 
face.  I t  may be w e l l ,  t h e r e f o r e ,  t o  review t h e  theory  and 
empir ical  data on i n t e r a c t i o n s  between wind and water, and 
p a r t i c u l a r l y  t h e  g e n e r a t i o n  of waves which can, i n  t u r n ,  
create spray.  

r- 

Wave Generation 
The t heo ry  of wave genera t ion  has  been of i n t e r e s t  t o  

eminent  s c i e n t i s t s  l i k e  VI. Thompson (Lord Ke lv in ) ,  H.v. 

Helmholtz, H. Lamb, W. Wuest, H. J e f f r e y s ,  and G. I. Tay lo r  
s i n c e  before  1850. An e x c e l l e n t  review of t h e  l i t e r a t u r e  
through t h e  e a r l y  1950s i s  given by Ursell ( 1 9 5 6 ) .  Experi-  
mental i n v e s t i g a t i o n s  of wind-generated waves go back a s  f a r  
a s  t h e  theory .  Most i n v e s t i g a t o r s  have dea l t  e i t h e r  w i t h  
deep ocean waves ( R o l l  1965, Stanton e t  a l .  1937) or wi th  
waves i n  smal l  confined spaces  such a s  p i p e s  and shal low 
vesse l s  (Hanra t ty  and Engen 1957).  The i n t e r e s t  i n  ocean 
waves comes from oceanographers,  t h a t  for  shal low water f rom 
chemical eng inee r s  concerned with two-phase f low problems. 

shallow bodies of water i s  t h a t  by R o l l  ( 1 9 s )  . H e  shows 
experimental  r e l a t i o n s h i p s  between wave h e i g h t  H, - wave 
ve loc i ty  - c ,  t h e  " f e t c h "  or d i s t a n c e  from t h e  upwind edge 
of t h e  pond F, - and t h e  wind v e l o c i t y  U. - These r e l a t i o n -  
ships can be approximated by t h e  e m p i r i c a l  f u n c t i o n s  

The best  of t h e  f e w  papers  d e a l i n g  wi th  waves on large 
5 1  

* 
Spray d r o p l e t s  can D e  produced a l so  by r a i n ,  h a i l ,  snow, . 
or d u s t  impacting a water  s u r f a c e  (Blanchard & Woodcock 
1957) and by bubbles  from decaying biota  a t  t h e  bottom 
of a pond. Although t h e s e  mav be impor tan t ,  t h e y  a r e  
not s t u d i e d  he re .  

I 
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(3 is  t h e  a c c e l e r a t i o n  o f  g r a v i t y ,  9 .81  m / s )  . 
t h e s e  equat ions may n o t  hold near  t h e  p o i n t  a t  which waves 
begin t o  b r e a k ) .  

g ives  t h e  equat ion  

( N o t e  t h a t  

The Standard Handbook f o r  C i v i l  Engineers  (Merritt 1968) 

where H1 - is i n  f t ,  U1 - i n  n a u t i c a l  miles p e r  hour ,  and F1 - i n  
n a u t i c a l  m i l e s .  

Tes t s  show t h a t  v e r y  f i n e  c a p i l l a r y  waves are developed 
even a t  very  l o w  wind speeds (Q1 m / s ) ,  t h a t  t h e  wave p a t t e r n  
changes as t h e  wind speed i n c r e a s e s ,  and t h a t  g r a v i t y  waves 
suddenly appear i n  t h e  neighborhood of 5 m / s .  R o l l  (1951) 
a s s o c i a t e s  t h i s  change wi th  a switch from a laminar  t o  a 

Gravity waves tend  t o  grow and become deeper  u n t i l  e v e n t u a l l y  
they  break. Spray is formed and a i r  is  e n t r a i n e d  i n  t h e  
water during t h i s  breaking  process .  Hanra t ty  and Engen 
(1957) d e f i n e  a wave p a t t e r n  c a l l e d  " r o l l  waves" which  may 
be ab le  to e n t r a i n  a i r  wi thout  forming s p r a y  off t h e  crest 
(white c a p s ) .  Woodmansee and Hanrat ty  ( 1 9 6 9 )  found t h a t  " the 
a i r  v e l o c i t y  necessary  t o  i n i t i a t e  a t o m i i a t i o n  i s  l a r g e r  t h a n  
t h a t  r equ i r ed  t o  gene ra t e  r o l l  waves." 

- t u r b u l e n t  boundary l a y e r  a t  t h e  a i r -water  i n t e r f a c e .  

* 

. .  

* 
.The importance of a i r  entrainment  i n  t h e  format ion  of 
a d d i t i o n a l  spray  i s  d i scussed  below. 



The wind speed a t  which waves s t a r t  t o  break  i s  c a l l e d  

t h e  c r i t i c a l  wind v e l o c i t y  (Rol l  1951).  V i s u a l l y ,  t h e  water  
changes from a smooth t o  a rough water  su r face .  Th i s  c r i t -  * 
i c a l  v e l o c i t y  h a s  been observed t o  l i e  between 6 and 7 m/s. 
Occasional whi te  caps appear  a t  v e l o c i t i e s  j u s t  above 
c r i t i c a l .  

t w o  o the r  u s e f u l  r e l a t i o n s  which appear t o  hold  n e a r  the  
c r i t i c a l  v e l o c i t y  : 

, . 1) The wave h e i g h t  H - n e a r  t h e  s t a r t  of breaking 

The l i t e r a t u r e  (Merritt 1968, Cokelet  1977) d i s c l o s e s  

( s p i l l i n g  waves) i s  about 1/7 t h e  wave 
l e n g t h - L ! o r .  1 = 7 H ) ,  and 

. 2 )  t h e  wave speed - c is  n e a r l y  1 /10  t h e  wind 
v e l o c i t y  - U or  (c  = u / L O ) .  

E f f e c t  of Water Depth on Wave Formation 
Both Rol l  (1951) and Cokelet  (1977)  s ta te  t h a t ,  i f  t h e  

water depth exceeds h a l f  t h e  wave l eng th ,  waves do  n o t  f e e l  
t h e  e f f e c t  of t h e  bottom and one can t a l k  about  deep-water 
waves. This  means t h a t ,  i n  t h e  proposed ponds w i t h  an  
es t imated water  depth of 0.75 m, wave l e n g t h s  smaller than  
about 1.5 m----corresponding t o  wave h e i g h t s  of about 0 . 2  m 
(see above)-should i n d i c a t e  deep-water waves. 
a l i m i t i n g  wave-height-to-water-depth r a t i o  H/d = 2/7 o r  
about 0.3.  

Cokelet r e p o r t s  from very l i m i t e d  informat ion  t h a t ,  i n  

T h i s  i m p l i e s  

shallow water ,  whitecaps form a t  H/d ra t ios  of 0.65 t o  0.85, 
while  plunging b reake r s  (see below) occur a t  H/d va lues  as 
l a r g e  as 1.3; 

t h e  proposed evapora t ion  ponds . . .  w i l l  develop deep water waves. 

*Wind v e l o c i t y  v a r i e s  w i th  d i s t a n c e  from t h e  surface. .  The 
numbers g iven  h e r e  r e f e r  t o  measurements about  1 0  m above 
t h e  sur face .  
the v e l o c i t y  i s  about  75% of t h a t  a t  t h e  1 0  m l e v e l  
(Roll 1951).  

We expec t  t h a t ,  excep t  under very extreme wind c o n d i t i o n s ,  

- - 
Closer  t o  t h e  su r face ,  say 35 c m  above it, 

’ 
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Since  t h e  small  (10  x 20 m) t e s t  pond i s  expec ted  t o  be much 
shallower,  t h i s  may not  be t r u e  t h e r e .  

Breaking Waves 

begin t o  break,  f i r s t  he re  and t h e r e  near  t h e  downwind p a r t  
When wind v e l o c i t i e s  grow beyond t h e  c r i t i ca l ,  waves 

of t h e  body of water, then  more f r equen t ly  and over a 
g r e a t e r  a r e a  a s  t h e  wind v e l o c i t y  inc reases .  
review of our  knowledge of breaking  waves i s  g iven  by 
Cokelet  ( 1 9 7 7 ) ,  who d i s t i n g u i s h e s  f o u r  types  of  breaking  
waves, a l l  of which can occur  on a s loping  beach b u t  only 
t w o  of which occur  i n  open w a t e r .  
s p i l l i n g  waves and plunging waves. 
t o  w h i t e  caps; plunging waves (beloved by s u r f e r s )  curve 
forward a t  t h e  t o p  before  breaking.  Cokelet  shows t h e  pro- 
g re s s ive  s t a g e s  of a plunging wave a s  developed by a com- 
pu te r  program (see Fig. 1). I t  i s  c e r t a i n  t h a t  plunging 
waves produce f a r  g r e a t e r  amounts of spray t h a n  s p i l l i n g  
waves. Exact ly  when t h e  change from s p i l l i n g  t o  plunging 
waves occurs  i s  n o t  c e r t a i n ,  b u t  Monahan (1968) has  found 
t h a t  " the  spray d r o p l e t  concen t r a t ion  shows an a b r u p t  i n -  
c r ease  a s  t h e  wind increases from about 8.5 t o  9.5 m/s." 
This  sudden, s h a r p  i n c r e a s e  i n  t h e  number of d r o p l e t s  
produced seems t o  be due t o  d r o p l e t s  formed by large 
inc reases  i n  a i r  bubbles e n t r a i n e d  i n  t h e  water by t h e  waves. 
Droplets  from Bubbles 

m o s t  of it w i l l  break up i n t o  s m a l l  bubbles (on t h e  o rde r  of 
1 mm diameter)  which r ise t o  t h e  sur face .  As t h e y  reach  

An up-to-date 

H e  c a l l s  t h e s e  two 
S p i l l i n g  waves cor respond 

* 

Some of  t h e  e n t r a i n e d  a i r  is absorbed by t h e  water, b u t  

** 

* 
These v e l o c i t i e s  w e r e  measured 4 6  c m  above t h e  mean water  
l e v e l .  . 
The bubble s i z e  can va ry ,  b u t  i s  c o n t r o l l e d  p r i n c i p a l l y  by 
t h e  wa te r / a i r  s u r f a c e  t ens ion .  

** 

- 
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t h e  water s u r f a c e ,  t h e  bubbles c o l l a p s e  and spew o u t  a h igh-  
speed j e t  of water  which breaks  up i n t o  t h r e e  o r  four  drop- 
lets (Kien tz l e r  e t  a l .  1954) ,  each about  one-tenth t h e  
diameter of t h e  bubble. Blanchard (1963) and MacIntyre 
(1972)  s t u d i e d  i n  g r e a t  d e t a i l  t h e s e  and o t h e r  phenomena of 
bubble co l l apse .  

Blanchard shows t h a t  d r o p l e t s  are ejected a t  v e l o c i t i e s  
o f t e n  i n  excess  of 20 m / s  and t h a t  t h e y  may rise as high a s  
20-30 cm above t h e  water s u r f a c e .  He'shows how t h e s e  
phenomena vary  wi th  s i z e  of bubble o r  d r o p l e t .  
shows tha t ,bes ides  t h e  j e t  d r o p l e t s ,  a l a r g e  number of v e r y  
t i n y  drops (0.1-10 mm) a r e  formed when t h e  cap of t h e  bubb le  
is  s h a t t e r e d .  These drops do n o t  r i se  very f a r  above t h e  
water surface u n l e s s  they a r e  p rope l l ed  by wind, 

t i o n  t h a t  bubble d r o p l e t s  a r e  one of t h e  major ways i n  
which d i s so lved  and suspended ma t t e r  i s  t r a n s f e r r e d  from 
t h e  oceans t o  land. For,  a s  t he  bubbles  rise, t h e y  selec- 
t i v e l y  adsorb  chemicals i n  t h e  water, c a r r y  t h e s e  t o  t h e  
sur face ,  and e ject  some of them i n  t h e  d r o p l e t s  (Duce and 
Hoffman 1976) .  Once i n  t h e  a i r ,  t h e  w a t e r  i n  t h e  d r o p l e t  
may evaporate  l eav ing  t h e  i m p u r i t i e s  as  an a e r o s o l  t h a t  
may be c a r r i e d  by t h e  wind ove r  l a r g e  d i s t a n c e s .  

(1974) : " F r a c t i o n a t i o n  e f f e c t s ,  o f t e n  q u i t e  large,  appear  t o  
be t h e  r u l e  r a t h e r  t han  t h e  except ion.  
e f f l u e n t  t r a n s f e r  of p o l l u t a n t s  from w a t e r  t o  a i r  i s  a 'ais- 
t i n c t  p o s s i b i l i t y  and should be documented f o r  each s u b s t a n c e  
of' i n t e r e s t  under varying cond i t ions .  
our  r e s u l t s  i n d i c a t e  t h a t  i n  t h e  absence of data  it is  unwise  
t o  assume t h e  composition of t h e  marine s e r o s o l ,  even as a 
f i rs t  approximation, t o  be t h e  same as sea water." 

. 

. 

H e  a l s o  

* 

The i n t e r e s t  i n  these phenomena stems from t h e  observa- 

. - The s e l e c t i v i t y  i s  s t rong .  To quo te  Van Grieken e t  al. 

Consequently, 

A t  t h e  ve ry  leas t ,  

, 

I 

I 

I 

. =  
Mason (1954) shows t h a t  t h e s e  smaller drops,  as many as 
100-200 p e r  bubble ,  are formed over  s a l t  water b u t  n o t  
over d i s t i l l e d  water. 
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Although oceanographers  are mos t ly  concerned w i t h  s a l t ,  
i .e. ,  Na and C 1  i o n s  i n  t h e  d r o p l e t s  (see Duce and Hoffman 
[1976]  and o t h e r  r e f e r e n c e s  g iven  t h e r e ) ,  t h e r e  a lso h a s  
been work on t h e  c o n c e n t r a t i o n  of metal i o n s  (Duce and 
Hoffman 1976, Van Grieken e t  al. 1974, Duce e t  a l .  1977).  
Duce et a l .  (1977) show t h a t  " t h e r e  is  now good expe r imen ta l  
evidence t h a t  Fe,  Zn, and Cu are f r a c t i o n a t e d ,  or  enr iched , '  
i n  a tmospheric  sea s a l t  p a r t i c l e s  produced by bubb les  
b u r s t i n g  a t  t h e  air/sea i n t e r f a c e . "  O the r  metals showing 
cons ide rab le  enr ichment  (more t h a n  t e n  t i m e s )  a re  Pb and C d .  

S i n c e  some of t h e  m a t e r i a l  adscrbed by t h e  r i s i n g  b u b b l e s  
s t a y s  a t  t h e  water s u r f a c e ,  and s i n c e  many d r o p l e t s  are 
n o t  c a r r i e d  away by t h e  wind b u t  f a l l  back o n t o  t h e  s u r f a c e ,  
one should e x p e c t  t h e  uppermost s u r f a c e  l a y e r  of t h e  water 
t o  be enr iched  also.  To s t u d y  t h i s  enr ichment  one needs t o  
skim o f f  a v e r y  t h i n  s u r f a c e  l a y e r ,  not an easy  t a s k  i n  
t u r b u l e n t  waters. I t  h a s  been t r i e d  by s e v e r a l  e x p e r i m e n t e r s ,  
such as Harvey ( 1 9 6 6 ) .  A more e f f e c t i v e  way seems t o  be 

t o  l e t  a i r  bubbles  co l lec t  some of t h e  s u r f a c e  l a y e r .  How 
e f f e c t i v e l y  t h e y  do  t h i s  i s  shown by Blanchard (1968) (see 
p. 120) who claims t h a t  on ly  t h e  l a r g e r  d r o p l e t s  (>150 pm) 
p i c k  up a s u b s t a n t i a l  amount of s u r f a c e  f i l m .  T h i s  statement 
i s  c o n t r a d i c t e d  by Bezdek and C a r l u c c i  ( 1 9 7 4 )  whose measure- 
ments "showed t h a t  s m a l l  drops (diams. of 28-108 pm) were 
effective f o r  removing o r g a n i c  s u r f a c e - a c t i v e  m a t e r i a l  f r o m  
a sea water surface. ' '  Rega rd le s s  of who is  correct, one can 
u s e  t h e  "bubble  microtome" (Fasching  e t  a l .  1974) t o  f i n d  
what bubbles c a r r y  i n t o  t h e  a i r .  Some r e s u l t s  obtained w i t h  
t h i s  d e v i c e  are d e s c r i b e d  by Duce e t  a l .  (1977). 

The scavenging effects of bubbles  and t h e i r  droplets I have 

been s t u d i e d  i n  t h e  l a b o r a t o r y .  One a p p a r a t u s  of t h i s  t y p e  
is  described by S e t 0  and Duca (1972) ,  and a la te r  model  of 
t h e  same device by Hoffman and Duce (1976).  

Many of t h e  expe r imen te r s  ( i n c l u d i n g  Hoffman and Duce) 
are concerned w'ith l i v i n g  organisms such  as bacteria,  and 
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t h e i r  concent ra t ion  on t h e  water s u r f a c e  and i n  t h e  aerosols 
(Blanchard and Syzdek 1 9 7 0 ) .  
open waters. 
by 1 0  t o  1 0 0 0  t i m e s  t h e i r  concen t r a t ion  i n  t h e  bulk  water. 

covers  w e l l  t h e  e n t i r e  f i e l d  of bubbles ,  t h e i r  d r o p l e t s ,  
and t h e  f r a c t i o n a t i o n  e f f e c t .  

Such bacteria e x i s t ' o n  a l l  
They may be concent ra ted  i n  t h e  bubble  d r o p l e t s  

A f a i r l y  r e c e n t  review a r t ic le  (Winchester and Duce 1976) 
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DESIGN AND ANALYSIS 

Despite the extensive literature, of which only a small 
portion was quoted above, we do not have enough information 
to answer the questions posed in the Introduction (see p.2). 
We believe that the droplets produced by air bubbles make up 
a larger volume of water and carry away more pollutants 
than does the spray off the top of. waves. But all this is 
yet to be proved experimentally. 

yses and design of experiments-work that has been completed 

. 

.This section of the report deals with preliminary anal- 

in two months. Additional work is recommended and described, 
including experiments to be made on a test pond yet to be 
built. We will discuss four subjects: 

1) expected wind conditions, 
2) estimates of total spray volume, 
3) experiments on fractionation of effluent, and 
4) proposed future experiments. 

0 

Wind - 
Since the formation of waves and the subsequent produc- 

tion of spray of air bubble droplets depend critically on 
wind speed, a statistical analysis of the wind at the pro- 
posed site of the evaporation ponds (Sigma Mesa) is highly 
desirable. To be meaningful, such a study should extend 
over a period of several years. A.long-term wind study is 
not available for Sigma Mesa, nor is it likely to be prior 
to a decision on the evaporation ponds. We propose, there- 
fore, to use a six-year continuous wind study made at the 
Los Alamos airport (1953-1959). The L o s  Alamos airport 
and the pond site are on separate mesas at substantially 
the same altitude (2200 m or 7200 ft), and 2 km (1 1/4 miles) 
apart. Both mesas point East, and there is little obstruc- 
tion to wind at either site. The wind at the airport was 

- 

measured 10 m above ground. 
The 24- hour averages of the percentage of wind speed 

in 11 speed ranges and in 16 directions are shown in Table I- 

-12- 
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T A B L E  I 

.WINO DATA FOR LOS ALAMOS. NEW MEXICO, AIRPORT LOCATION 
PERCENTAGE OF HOURLY OBSERVATIONS I N  EACH SPEED AN0 DIRECTION CATEGORY 

FOR ALL HOURS OF ALL DAYS FROM FEBRUARY 1,  1953 TO JANUARY 31, 1959 

- 

0 

.. . .  . .  

. . .  

. .  
Wind Speed Range (m/s) 

Wind Above 
Dlrection 0-1.56 1.56-2.91 2.91-4.69 4.69-6.48 6.48-8.72 8.72-10.95 10.95-13.63 13.63-16.32 16.32-1 9.44 19.44-22.35 22.35 Tota l  

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
ssw 
sw 
wsw 
W 
WNW 
NW 
NNW 

2.820 
,287 
.450 
.750 

.437 

.408 

.352 
1.631 
.690 
.650 
.768 
1.207 

.587 

.405 

. a69 

. a27 

4.545 
.728 
1.221 
1.873 
2.050 
1.039 
.997 
.883 

4.996 
2.249 
1.994 
2.287 

1.602 
I .  145 

3. oao 

.7a9 

2.583 

.623 
1.071 
1.461 
.712 
.860 
.941 
7.563 
3.396 
3.053 
3.000 
2.796 
.831 
.535 
.392 

.27a 
.914 
.058 

.181 
,318 
.170 
.264 
.484 
4.532 
1.759 
1.505 
1.373 
1.514 
,439 
.159 
.092 

. loa 
.379 
.029 
.040 
.031 
.040 
.043 
.132 
.211 
1.994 
.739 
.565 
.656 

. .249 
.065 
.027 

.azo 

.116 

.009 
,020 
.007 
.018 
,018 
.027 
.043 
.e47 
,269 
.305 
.399 

.096 
,022 
0.000 

.44a 

.018 

.002 

.004 

.002 
0.000 
.002 
.002 
.002 
.188 
.083 
.152 
,139 
.206 
.025 
.004 
0.000 

.007 
0.000 
.002 
0.000 
0.000 
0.000 
0.000 . 0.000 
.029 
.oia 
.03a 
.03a 
,034 
,004 
.004 

0.000 

0.000 
0.000 
0.000 
.002 
0.000 
0.000 
0.000 
0.000 
0.000 
,002 
,007 
.009 
.004 
.002 

0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 . 
0.000 
0.000 
0.000 . 

.002 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

11.382 
1.391 
2.4 68 

4.756 
2.422 
2.690 
2.914 
21.779 
9.205 

10.110 
4.075 
2.522 
1.705 

3.918 

a. 271 
a. 670 

~ 

Total 13.138 31.476 30.094 13.871 6.01 9 2.643 .a31 .175 .027 .002 o.ooo 98.277 
CALM 100.000 

* In the or iginal  data, wind speed ranges are given as 0-3, 4-6, 7-10 mph etc. 
It i s  assumed that  t h i s  actually means 0-3.5, 3.5-6.5, 6.5-10.5, etc. Conversion t o  metric I S  based on t h l s  assumption. 



P l o t s  generated from t h e s e  d a t a  a r e  shown i n  Fig.  2 and 3. 

t h e  wind speed data by an a n a l y t i c a l  form g iv ing  t h e  
p r o b a b i l i t y  E of having a wind speed U f 7 (m/s). 
found t h a t  t h e  express ion  

For l a te r  c a l c u l a t i o n s  it was found d e s i r a b l e  t o  e x p r e s s  

AU It w a s  

descr ibes  t h e  h igher -  speed range  of d a t a  q u i t e  a c c u r a t e l y  
(cor r .  coe f f .  r = 0 . 9 9 ) .  
To ta l  Spray Volume 

The amount of sp ray  produced, e i t h e r  from wave crests 
or from a i r  bubbles ,  is  no t  w e l l  documented i n  c u r r e n t  
l i t e ra ture .  Its measurement a t  sampling s t a t i o n s  a t  t h e  edge 
of t h e  ponds has  s e v e r a l  drawbacks: wind d i r e c t i o n s  a t  Los 
Alamos a r e  n o t  c o n s i s t e n t ,  so samp1e;s would have t o  be 
placed i n  v a r i o u s  wind d i r e c t i o n s ;  because of t h e  large s i z e  
of t h e  ponds, adequate s t a t i s t i c a l  coverage of , t h e  downwind 
a r e a  i s  c o s t l y  even i f  t h e  wind were s teady:  winds ( p a r t i -  
c u l a r l y  h igh  winds t h a t  cause spray)  are r a r e l y  s t eady  
enough t o  make easy t h e  c o r r e l a t i o n  between wind speed and 
quan t i ty  of spray  produced. 
l i q u i d  d r o p l e t s  a r e  l i k e l y  t o  evaporate  i n  t h e  d r y  Los 
Alamos climate be fo re  t r a v e l l i n g  f a r ,  l eav ing  behind on ly  
t h e  i m p u r i t i e s  which form a ve ry  f i n e  ae roso l  t h a t  can be 
c a r r i e d  by t h e  wind over  ve ry  l a r g e  d i s t ances .  

spray d r o p l e t s  w i l l  be evaporated r a p i d l y ,  it is u s e f u l  to 
estimate t h e  t o t a l  amount of spray  generated.  
t h e s e  data w i t h  t h e  r e s u l t s  of l abora to ry  t e s t s  on f r a c t i o n -  
a t i o n  and concen t r a t ion  of i m p u r i t i e s  by-and i n  t h e  d r o p l e t s  
can Yield informat ion  about t h e  type and amount of in- 
p u r i t i e s  c a r r i e d  from t h e  ponds by t h e  aerosol .  

2 

Most important ,  many of  t h e  

Despite t h e  l i k e l i h o o d  t h a t  much of t h e  wa te r  in t h e  

Combining 

. 

. 
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* 
W e  have at tempted t o  develop a simple technique  , r e q u i r -  

i ng  on ly  t h e  obse rva t ion  of t h e  wave a t  a few ( n o t  less t h a n  
t h r e e )  wind speeds a t  which whitecaps a r e  formed-bserva- 
t i o n s  t h a t  can be made r a t h e r  quickly.  

The technique r e q u i r e s  t h a t  t h e  experimenter  complete 

1) measure t h e  wind speed - U about 10  m above 
t h e  following s t e p s :  

t h e  ground; 
2)  a t  

a) 

each wind speed count or e s t ima te :  
t h e  number of whitecaps - n t h a t  p a s s  
a l i n e  a t  r i g h t  angles  t o  t h e  wind 
du r ing  a p e r i o d  - t. 
less than  60  secs and should be t h e  
same f o r  a l l  wind speeds ) ;  
t h e  width w - of t h e  average whi tecap  and 
t h e  t i m e  T - dur ing  whicfl it e x i s t s ;  
t h e  wave l e n g t h . 2 ,  i .e . ,  t h e  d i s t a n c e  
between a d j a c e n t  waves whether t h e y  
break or  n o t ;  and 
t h e  t o t a l  pond l eng th  - L i n  t h e  wind 
d i r e c t i o n ;  

(t should be n o t  

3)  

4 1. 

p l o t  n ,  - -  w ,  and T a g a i n s t  - U and draw t h e  b e s t  
s t r a i g h t  l i n e s  through t h e  d a t a  so t h a t  they 
a l l  go through t h e  same p o i n t  on t h e  U-axis. 
This  is t h e  v a l u e  of  U,. 

each of  t h e  s t r a i g h t  l i n e s  and c a l l  them 5,  
- b and - c ,  r e s p e c t i v e l y ;  . 
f i n d  
i n s e r t  a l l  v a l u e s  i n t o  t h e  equa t ion :  

Compute tbe slopes of 

I ( U o )  from Fig.  A l ;  (Appendix A) 

. .  * 
See Appendix 9. 
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(I expec t  t h a t  X and t h e  d i r e c t i o n  of t h e  wind 
remain t h e  same, o r  nea r ly  so, a t  a l l  wind 
speeds) .  
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A f i c t i t i o u s  example i s  worked o u t  i n  Appendix B. 

i n  Appendix A. 

method t o  g ive  b e t t e r  than an order-of-magnitude estimate of 
t h e  spray volume generated.  

Some d a t a  i n  Blanchard (1963) p r e s e n t  an e s t i m a t e  of 
t h e  quan t i ty  of bubble sp ray  generated.  
B r i t i s h  d a t a  on t h e  p e r c e n t  of  ocean covered by whitecaps 
as a func t ion  of wind speed, and pn an e s t i m a t e  of t h e  amount 
of a i r  e n t r a i n e d  by a breaking  w h i t e  cap. I have a p p l i e d  
Blanchard's d a t a  and t h e  L o s  Alamos a i r p o r t  wind d a t a  t o  t h e  
condi t ions  a t  t h e  LASL evapora t ion  ponds. These c a l c u l a -  
t i o n s  a r e  given i n  Appendix C. The q u a n t i t y  of spray ,  
c a l c u l a t e d  by t h i s  method, appears  t o  be e x c e s s i v e l y  l a r g e  
f o r  ponds. 
by t h e  work of Monahan (1968).  
F rac t iona t ion  of E f f l u e n t  

e f f e c t  of bubbles cannot be p red ic t ed ,  bu t  must be measured. 
A l abo ra to ry  device  has  been designed and c o n s t r u c t e d  a t  
LASL f o r  t h i s  purpose (see F igs .  4 and 5 ) .  I t  is an 
adap ta t ion  of  t h e  a p p r a t u s  descr ibed  by Hoffman and Duce 
(1976) . 
tank ( n o t  v i s i b l e  i n  Fig.  5 )  from which t h e  l i q u i d  f l o w s  

' under g r a v i t y  i n t o  t h e  bubble  chamber. -Eff luent  l eaves  
t h e  chamber  through an 'ove r f low t r a p  i n t o  t h e  sump. Ef- 
f l u e n t  f low r a t e  and t h e  level of e f f l u e n t  i n  t h e  bubble 
chamber can  be v a r i e d  by changing t h e  e l e v a t i o n  of  t h e  
sample s t o r a g e  and t h e  over f low trap. 

The assumptions l ead ing  t o  t h i s  equat ion are expla ined  
They are such  t h a t  w e  do n o t  e x p e c t  t h e  

It  i s  based on 

Also, Blanchard ' s  assumptions are p u t  i n  q u e s t i o n  

The l i t e r a t u r e  has  c l e a r l y  shown t h a t  t h e  f r a c t i o n a t i o n  

' The LASL equipment c o n s i s t s  of an e f f l u e n t  sample storage 
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The bottom of the bubble chamber is a fritted glass disc 
through which clean air from a compressed air cylinder 
(not visible in Fig. 5) is passed. Air flow rate is 
measured and controlled at a 0 - 200 mR/min Flowrator with 
a built-in needle valve. The air bubbles rise through the 
effluent sample and burst at the water surface to produce 
a fine spray. 
glass of different coarseness. 

flow of air created by a blower, passes through a gently 

Bubble size can be varied by using fritted 

As the spray rises, it is entrained by a horizontal 

curved duct, and is deposited on a sample tray. 
training air velocity can be controlled by a butterfly valve 
just downstream of the blower. 
by a pitot tube. 

The apparatus was constructed and preliminary tests 
were run on tap water colored with potassium permanganate. 
The following observations were made: 

The en- 

Its velocity is measured 

1) The medium-pore-size fritted glass disc 
produces bubbles of about 1 mm diam, the 
desired size. 

2) A practical way of catching the droplets is 
to press a 15-cm-diam filter paper, held on 
a 18-cm-diam watch glass, against the bottom 
of the duct (see Fig. 5). More droplets 
are deposited near the edge of the filter 
paper than in its center, which is to be 
expected from the air flow pattern; 

3) With the filter paper in the position just 
described, and with the butterfly valve 
fully open, the average air flow rate in the 
duct is 1.3 m/s. (A calibration chart for 
the 'pitot tube, calculated for the L o s  Alamos 
elevation, 2200 m, is given in Fig. 6 . )  
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ProDosed Future ExDeriments 
. To confirm (or refute) the estimates and analyses made 
above, a series of experiments on the 10 x 20 m test pond is 
strongly recommended. Such experiments should take into 
account the pollutant concentration in the test pond (which 
will vary with time), the velocity and direction of the 
wind, the depth of effluent in the pond, and the amount 
and type of debris on the water surface. The most important 
measurement, of course, is the amount of pollutants from 
the effluent which is carried downwind as an aerosol. To 
do this we recommend the following measurements: 

1) continual recording'of wind speed and 

2) analysis of water samples from the pond on 
direction 10 m above the pond; 

a regular basis,. (The analysis may be limited 
to those impurities whose presence in the 
aerosol would be environmentally undesir- 
able. The sampling technique should be estab- 
lished over a period of time to take into 
account variations due to closeness to the 
effluent inlet, distance above bottom, and 
nearness to the edges of the pond. Surface Sam- 
ples'also should be taken from time to time.) 

debris on the pond surface: and 
- -  3) regular weekly observation and recording of the 

4) air sampling at several stations around the 

and downwind direction of the most frequent 
and strongest winds (cf. Table I). 

Air sampling (item 4) and wind measurements (item 1) should 
be started before the pond is filled, in-order to obtain 

.pond, with particular emphasis on the upwind 

.. 

, background information . 
I 
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Wave Attenuation Techniques 
One way to avoid or minimize the entire problem of 

wave-induced spray is to prevent the generation,or growth 
of waves altogether. Three possible 'techniques are: 

1) films of low surface tension (such as 
mineral oils) on the water surface, 

ponds, and 
2) wind fences or barriers at the edges of the 

3) floating plastic grids on the pond surface. 
Low surface tension films on the water surface are 

known to be effective in stilling waves (Scott 1972). How- 
ever, they tend to inhibit or reduce water evaporation, 
the main purpose of the ponds. Also, they must be re- 
plenished frequently. We do not recommend their use for 
evaporation ponds. 

large, expensive, and unsightly when used to minimize wind 
over areas more than twice as large as a football field. 
(A football field covers about 4,460 m . Each of the pro- 
posed five evaporation ponds covers an area of about 
11,300 m .) Since winds can be expected from many 
directions (cf. Table I), each pond would have to be sur-. 
rounded by wind fences. They make access 'to the ponds 
more difficult and reduce the evaporation rate slightly 
due to the casting of shadows and stagnation of moist air. 
They are a possible solution, but not a preferred one. 

the water surface to reduce waves, but, if effective, they 
may obviate most of the difficulties of the other two 
methods. , W e  recommend experiments with such grids on the 
test pond. They could be made of a pla&ic with a density 
less than that of water, a closed-pore foam, or hollow core 
tubing. One should choose a material not readily attacked 
by solar radiafion: Experiments with several grid spacings 
is recommended, starting with a 10 x 10 cm grid and going 

Wind fences may be efficient for'small ponds but become 

2 

2 

We do not know-of any attempts to use floating grids on 

-18- 
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to larger or smaller s i z e s  a s  t h e  r e s u l t s  i n d i c a t e .  The 
gr id  members (webs) should be a s  narrow a s  reasonable for 
strength and handling, and i n  no event should t h e  water 
area covered by t h e  members exceed 5% of the tota l  area 
covered by t h e  grid.  

I 
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Appendix A 

ESTIMATING THE QUANTITY OF 

Cokelet (1977) has  generated by 

SPRAY GENERATED 

computer t h e  cross- 
sec t ion  of a breaking wave (Fig. 1 above).  I t  shows 
clearly how a i r  i s  en t r a ined  by such a wave and makes 
poss ib le  an estimate of t h e  q u a n t i t y  of a i r  a s  a f u n c t i o n  
of wave he igh t :  

0.06 Ad cc/cm of width of the whitecap 9" 
where - h i s  t h e  wave h e i g h t  ( c m )  and t h e  width i s  measured 
along the  wave, i . e . ,  perpendicular  t o  t h e  d i r e c t i o n  of 
motion of t h e  wave. 

Converting u n i t s ,  

fi/m of wid th ,  

where - H = h/100 is t h e  wave h e i g h t  i n  meters. 
Since 9 is  calculated a t  t h e  c e n t e r  of t h e  w h i t e  cap  

and w i l l  be less toward t h e  edges,  w e  s h a l l  assume t h a t  t h e  
average 9 over t h e  width w - of t h e  whi te  cap  i s  5 0 %  o f  t h e  
maximum or  

II/m of w i d t h  w. . (All - 

Hence t h e  t o t a l  q u a n t i t y  of a i r  e n t r a i n e d  pe r  wh i t e  cap 
is  w qa, or 30-w-H 

We now n e e d ' t o  f i n d  t h e  number of whitecaps gene ra t ed  
per  second - N and t h e  average l i f e  t i m e  08 a whi tecap  
Hence, at any one t i m e  t h e r e  a r e , N T  whitecaps on t h e  pond. 
.If an observer  counts  t h e  whitecaps pass ing  a g iven  l i n e  a t  
r i g h t  angles  t o  the .wind  d i r e c t i o n ,  and he  counts  f o r  a 

2 II.  

(secs). 

- .  . . , .  
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1 -  

t i m e  - t, he  w i l l  see - n whitecaps where 

t c  N T  n =  I c 

IIere'c is  t h e  wave v e l o c i t y  and - L i s  t h e  l e n g t h  of t h e  pool  
i n  t h e  d i r e c t i o n  of t h e  wind. 

Changing t h i s  around y i e l d s  

I 

This  means t h a t  a t  a given wind speed - U ,  t h e  t o t a l  amount of 
a i r  en t r a ined  i s  

2 n L . w  . 
l i t e r s / s e c .  ( A 4 )  Q- N wp l /  =*3OU t . c  7 

I t  was shown above (p. ? 1 t h a t ,  when waves break ,  c e UhO 
and H * h/7 . ( - A, t h e  wave l e n g t h ,  may be easier t o  
measure than  - H, t h e  wave h e i g h t . )  This  changes (Eq. A 4 )  t o  

Although t h i s  ho ldsa t rue  f o r  a p a r t i c u l a r  wind speed U - above 
t h e  minimum speed Uo ' a t  - which whitecaps begin t o  f o r m ,  it 
cannot y e t  g i v e  us  t h e  t o t a l  amount of a i r  e n t r a i n e d  on t h e  
average. For t h a t  w e  need t o  know t h e  p r o b a b i l i t y  of 
g e t t i n g  a wind of v e l o c i t y  - U and how t h e  v a r i a b l e s  i n  Eq.(A5) 
change w i t h  t h e  wind speed. 
a b i l i t y  E of  a wind  speed U - i n  t h e  range of 

Equation (4 ) -  g ives  ' t he  prob- 
AU U +- 2 as 

. 
-21- 



L e t  us  assume t h a t  n ,  W, and - T can be approximated by l i n e a r  
func t ions  of t h e  v e l o c i t y  such t h a t  

- -  

n = a CU-u , )  (A71 

L e t  us  f u r t h e r  assume t h a t  .- X does n o t  change w i t h  U. - ( O f  
course, - L and - t a r e  independent of - U). 
f i v e  equat ions and i n t e g r a t i n g  g i v e s  t h e  probable  average 
q u a n t i t y  of  a i r  en t ra ined:  

Combining t h e  l a s t  

/- 

. The i n t e g r a l  on t h e  r i g h t  hand s i d e  becomes 

The func t ion  Ei is c a l l e d  t h e  exponent ia l  i n t e g r a l  and is  
t abu la t ed  by Jahnke-Emde-L&ch ( 1 9 6 0 ) .  Values of t h e  i n t e -  
g ra l  - I are shown i n  F ig .  A 1  as a func t ion  of Uo. 

One more s t e p  i s  necessary  t o  o b t a i n ,  from t h e  e n t r a i n e d  
air, t h e  amount of l i q u i d  l eav ing  t h e  ponds. Assume-ac- 
cording t o  Blanchard (1963) and others-that f o u r  d r o p l e t s  
are e j e c t e d ,  each wi th  1/10 t h e  diameter  of t h e  bubble. 
A s s u m e  f u r t h e r  t h a t  one of t h e s e  f o u r  d r o p l e t s  is carried 
away by t h e  wind. (The o t h e r  t h r e e  f a l l  back i n t o  t h e  pond.) 

-22- 
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, 

This means t h a t  t h e  volume of l i q u i d  l e a v i n g  t h e  pond i s  
(1/10)  or 1/1000 t h a t  of t h e  volume of a i r  entrained.  
Incorporating t h i s  i n t o  Eq. (A101 and convert ing  t o  liters/ 
day g i v e s  

3 

.. 

where I(Uo) i s  a s  e e f i n e d  by Eq. ( A l l ) .  
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Appendix B 

FICTITIOUS APPLICATION OF APPENDIX A 

t h a t  t h e  f o l l o w i n g  o b s e r v a t i o n s  were made. 
The wind d u r i n g  t h e  t e s t s  was blowing 
from the  SW or WSW, so t h a t  t h e  wind b l e w  
across t h e  wid th  of each  pond i n  t u r n  (see 
Anon. 1977) .  T h i s  means t h a t  t h e  f e t c h  
L 5 x 82 = 410 m. 
The wave l e n g t h  w a s  found t o  be rough ly  
c o n s t a n t  a t  X = 0.7 m. 
Whitecaps were counted i n  each  c a s e  for 
p e r i o d  t = 60 secs. 

a 

i n  F i g .  B1. Observat ions a r e  shown i n  Tab le  B-I and a r e  p l o t t e d  * 
A r easonab le  approximation of t h e  d a t a  a s  computed 

from Fig. B 1  i s : .  
Uo 2 8.3 m/s 
n - 6.9 (U-Uo) o r  a = 6.9 
w z -19 (U-Uo) o r  b = 0.19 
T 21.18 (U-Uo) or  c = 1.18 

- 

From Fig. A l ,  I ( U o )  = 0.058.  

y i e l d s  
S u b s t i t u t i n g  a l l  these’va lues  i n t o  Eq. ( A 1 2 )  (or Eq. 5 )  

tr C 

T h i s  i s  t h e  estimated average l i q u i d  loss due t o  spray, 
based on t h e  f i c t i t i o u s  d a t a  given. - .  

. .  

* 
Note t h a t  o b s e r v a t i o n s  and a n a l y s e s  do  n o t  need t o  have 
g r e a t  accuracy.  
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Wind 
Ve loc i ty  

u h / s )  

8.5 

9.5 

11.7 

13 

T A B L E  B-I 
. FICTITIOUS WAVE OBSERVATIONS 

Number o f  
Whitecaps 

Crossing l i n e  
n 

1 '  

8 

20 

35 

Ave. Width 
o f  Whitecaps 

w (m) 

.05 

.20 

.60 

.90 

Ave L i f e t i m e  
o f  Whitecaps 

t (SI 

1 

1 .5  

4 

5.5 
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Appendix C 

ESTIMATE OF THE QUANTITY OF SPRAY GENERATED 
ACCORDING TO BLANCHARD (1963) 

Blanchard g ives  d a t a  on t h e  percent  of ocean su r faces  
covered by whitecaps (Blanchard, 1963, p. 160-163) and 
estimates,  on t h e  b a s i s  of some l abora to ry  da t a ,  t h e  quan t i ty  
of a i r  en t ra ined  pe r  c m  Th i s  can be 
combined with wind v e l o c i t y  p robab i l i t y  data developed above 
(Eq. 4 )  t o  y i e l d  a spray-volume f o r  t h e  proposed pond area .  

The percent  ocean a r e a  covered by whitecaps is reproduced 
in Blanchard (1963) from B r i t i s h  observa t ions .  Table  C-I 
reproduces these  d a t a  i n  t abu la r  form. They can be f i t t e d  

2 of su r face  per  second. 

accurately by t h e  equat ion  

% a rea  covered 
or approximately 

. 1.95 Cp = 0.5 U 
C 0.5 U2. P 

where - U is  t h e  wind speed i n  m/s: 

which a i r  was bubbled through water a t  t h e  rate of 0 . 5  cc/cm ' s t  

t h a t  a whitecap might produce t h a t  entrainment ra te  during 
the  f i r s t  20% of i t s  l i f e .  I n  o t h e r  words, t h e  es t imated  av- 
erage a i r  entrainment rate f o r  whitecaps would then  be 
0.1 cc/cm -s = 1 . 0  i/m -s = 8.64 x l o 4  R/m -day. 

t r a ined  a i r  causes  1/1000 l i t e r s  of water drops t o  be blown 
away, t h e  genera t ion  of spray d r o p l e t s  over t h e  area 
covered by whitecaps would be a t  a ra te  of q = 86.4 R/m -day. 

. Combining t h i s  wi th  Equations ( 4 )  and ( B l )  , w e  ob ta in  
the  t o t a l  average d a i l y  spray volume generated,  

Blanchard assumed, on the  b a s i s  of l abora to ry  s t u d i e s  i n  
2 . .  

2 2 2 
- -  

Assuming, as  I d i d  i n  Appendix A, t h a t  1 l i t e r  of en- 

2 
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TABLE C - I  

WHITECAP COVERAGE ON OCEANS 
ACCORDING TO BLANCHARD (1963) 

WIND SPEED 

KNOTS 

6 

10 

15 

20 

25 

30 

35 

40 

3.1 

5.1 

7 .7  

10.3 

12.9 

15.4 

18.0 

20.6 

PERCENT AREA 

COVERED 

1.2 

2 . 8  

4 .5  

7 . 2  

010.6. 

14.0 

18.5 i 



.. . 
The va lue  of  U, t o  be used a s  a l i m i t  i n  t h i s  i n t e g r a l  

is t h e  lowest wind v e l o c i t y  a t  which whitecaps can appear,  o r  
according t o  Blanchard, 6 knots  = 3.1 m/s. Unfortunately 
t h e  wind p r o b a b i l i t y  equa t ion  ( 4 )  is  n o t  v a l i d  a t  v e l o c i t i e s  
below 5 m/s. 
less than 5 m/s wind speed. 
i n  Eq. ( B 2 ) .  Th i s  g i v e s ,  f o r  an area o f  50,000 m , 

A l s o ,  no o t h e r  r e fe rence  quo tes  whitecaps a t  
Hence I decided t o  use  U, = 5 

2 

This  number appears  t o  be r i d i c u l o u s l y  l a r g e .  
20% of t h e  average d a i l y  i n f l u x  of e f f l u e n t .  

It is  n e a r l y  
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UNIVERSITY OF CALIFORNIA 
LOS ALAJIOS SCIENTIFIC IaABORATORY 

I COXTRACT H'-7d)5-C:S(;d6 1 

P.O. BOX If163 
LOS ALAhlOS. SEI!' .\lESlCO 117545 

June 16, 1977 

i 

Dr. Bruce A. Egan 
Environmental Research & Technology, Inc. 
696 Virginia Road 

e Concord, MA 01742 

Dear Bruce : 

I have a few comments on the subject of atmospheric diffusion rates 
and stability classification schemes. First, there has been a lot o f  
activity in the last few years on intercomparison of stability classi- 
fications without reference back to observed diffusion rates. It i s  
useful to have a bit of this type comparison but it can be carried to 
absurd limits. We should keep in perspective the main reason for the 
schemes. This point leads to a plea for well conceived and documented 
experimental data on plume growth in a variety of environments such as 
urban, coastal and complex terrain sites. 
ple, that in slope flows, strongly stable lapse rates produce a chain 
o f  energy exchange processes leading to quite significant 1 eve1 s of tur- 
bulence. In one particular canyon -flow, we have observed near neutral 
type tracer dispersal with stable temperature gradients o f  4C" over 50 
m and 1 m/sec windspeeds. I think this is similar to what Gene Start 
has found in other canyons. 

One o f  the more frequent applications o f  stability categories is 
the emissions from tall stacks. Frequently, the plumes from these 
sources are in a layer aloft (several hundred meters above ground) which 
i s  decoupled meteorologically from ground and tower level domains. The 
attached sketch, which is a preliminary working diagram from a 24-hour 
field experiment near Farmington, NM shows a time-height cross section 
o f  potential temperature difference per 180 m elevation difference and 
plume height and character from photographs. Certainly, the thermal 
stratification varies with height and in transition times which may 
cover 4-6 hours per day the ground level stability is not representative 
o f  the turbulence at plume height. \le plan to collect more data o f  this 
type which may be the only way that we can characterize the plume domain. 

There is evidence, for exam- 

Another recognized need for extension of the technique is the travel 
distance. 
greater but we have very little data to support our estimates. One 
multi-tracer experiment at Savannah River Lab in Dec. 75 gave us good 

Many applications call f3r plume dimensions out to 100 km or 
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lo: Dr. Bruce A. Egan 2' 

LOS ALAMOS SCIENTIFIC LABORATORY 

LO8 ALAMOS. NEW MEXICO 07544 
. UNIVERSITY OF CALIFORNIA 

DATE: June 16, 1977 

agreement for  Q a t  100 km u s i n g  category A which  was indicated by QA b u t  

tes t  run a t  Idaho Fa l l s  l a s t  April w i t h  sampling a rcs  at '  45, 90 and 300 
km (the l a s t  one across the divide i n  Montana, Wyoming). 
which ar ises  i n  the longer range transport  i s  t h a t  s ignif icant  f r ac t ions  
of the d i u r n a l  cycle elapse d u r i n g  travel and a single s t a b i l i t y  category 
cannot represent the cloud growth. 

of the technique as  a whole and i t s  l imitat ions on source, meteorology 
and terrain.  

not  by the inso f a t ion  and windspeed. We're awaiting results on a tracer 

One complication 

A f ina l  suggeition i s  t h a t  the workshop could address the va l id i ty  

Thanks fo r  the chance t o  ge t  these comments expressed and feel  f r e e  c 

t o  use them however you set f i t .  

Sincerely, 

Sumner Barr 
Group H-8 
Envi ronmen t a l  Studies 

SB: kr 

Enclosure 
Stabi l i ty  Pattern 
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COMIENTS ON PAPER: HEAVY METHANES AS ATMOSPHERIC TRACERS 

H8-  7 5 -  86 

Thanks . for  t h e  chance t o  r ead  t h e  paper .  I t  d e s c r i b e s  
an experiment which ho lds  v e r y  e x c i t i n g  p o s s i b i l i t i e s  f o r  
f i l l i n g  a v i t a l  gap i n  our  unde r s t and ing  o f  a tmosphe r i c  
t r a n s p o r t ,  t h e  r e g i o n a l  s c a l e .  

I have a few comments of a me teo ro log ica l  n a t u r e  
and t h e  paper  prompted some i d e a s  f o r  a d d i t i o n a l  a n a l y s i s .  

1. I n  us ing  ' 3 C D 4 / 3 P C H 4  r a t i o s  t o  d e s c r i b e  d i l u t i o n  of 
1 3 C D 4  i n  some a b s o l u t e  s e n s e ,  t h e r e  must b e  an  
assumption r ega rd ing  t h e  v a r i a t i o n  of  n a t u r a l  methane  

. c o n c e n t r a t i o n .  . I t ' s  n o t  obvious t h a t  t h e  g r o s s  
methane background i n  t h e  sampling c i t i e s  should  b e  
c l o s e r  t h a n  a f a c t o r  o f  2-3. The assumption ( c o r r e c -  
t i o n  f o r  background, i n v a r i a n c e )  made i n  c a l c u l a t i n g  
t h e  i s o t o p i c  r a t i o  should be  e x p l i c i t l y  s t a t e d  and ,  
p o s s i b l y  i t s  v a l i d i t y  d i s c u s s e d .  

2.  The m e t e o r o l o g i s t  f r e q u e n t l y  l i k e s  t o  see a b r i e f  
s y n o p t i c  d i s c u s s i o n  i n  a c a s e  s tudy .  I n  t h i s  case,  
i t ' s  probably  r e l e v a n t  t o  extended modeling e f f o r t s  
i n c l u d i n g  e s t i m a t e s  o f  mixing dep th ,  s c a l e  and i n -  
t e n s i t y  o f  t u r b u l e n c e  and compl i ca t ing  f a c t o r s  o f  
p r e c i p i t a t i o n .  From some c rude  s u r f a c e  maps, it 
appea r s  t h a t  t h e  r e l e a s e  was made i n  advance o f  a 
c o l d  Canadian a i r  mass and t h e  t racer  was o v e r t a k e n  
on t h e  1 6 t h  by a v igo rous  f r o n t a l  system. The c o l d  
a i r  f lowing  over  warmer ground would c r e a t e  a s t a b l e  
thermal  s t r a t i f i c a t i o n  and l i m i t e d  v e r t i c a l  mixing.  
The convec t ion  i n  t h e  f r o n t a l  band, on t h e  o t h e r  
hand would mix m a t e r i a l  t h rough  a dep th  of 1 0  km o r  
more. I d o n ' t  know what e f f e c t  p r e c i p i t a t i o n  would 
have on a methane t r a c e r .  

3 .  T h e r e ' s  good r eason  t o  expec t  t o  f i n d  m a t c r i a l  down t o  
Columbia, 'Mo. and S p r i n g f i e l d ,  I l l .  which would g i v e  
f o u r  more s t a t i o n s  i f  t h e  a n a l y s e s  a r e  f e a s i b l e .  The  
p l a c e  where I ' d  expec t  t h e  l e a s t  r e l i a b i l i t y  from t h e  
ARL t r a j e c t o r y  c a l c u l a t i o n  i s  i n  t h e  mountains .  In  t h e  
f i r s t  1 2  h r s ,  the plume c r o s s e d  t h e  Rockies and I ' d  
expec t  an  u n c e r t a i n t y  of up t o  1 0 0  km i n  t h e  m e r i d i o n a l  
p o s i t i o n  a t  1 2  h r s .  The new p o s i t i o n s  cou ld  y i e l d  
q u i t e  d i f f e r e n t  t r a j e c t o r i e s  d u r i n g  t h c  r e m i n d e r  o f  
t h e  exper iment .  A l so ,  i f  w e  c o n s i d c r  t h e  s i z e  of t hc  
c l o u d  by 4 8  hrs,  there's good chnncc o r  rcaching t h c  

I 
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Aside from a j u s t i f i c a t i o n  o f  t h e  r a t i o s  and,  p o s s i b l y  
a b r i e f  s y n o p t i c  d i s c u s s i o n ,  most of my comments seem 
t o  p o i n t  toward f u t u r e  a d d i t i o n a l  work. Experiments o f  
t h i s  type should  have an  e x t e n s i v e  modeling complement a n d  
the  models should  be r i g o r o u s l y  cha l l enged  i n  t h e  hopes  
o f  ga in ing  new i n s i g h t s  f o r  improvement. I t  would b e  
most a p p r o p r i a t e  f o r  LASL t o  t a k e  on our  own program o f  
modeling i n  c o n j u n c t i o n  w i t h  t h e  experiments  and atmos- 
p h e r i c  s c i e n c e  i s  a v i t a l  p a r t  of such a n  e f f o r t .  
s h o u l d n ' t ,  however, unde res t ima te  t h e  l e v e l  o f  e f f o r t  
r equ i r ed .  

W e  

The problem b r e a k s  down i n t o  two c r i t i c a l  a t m o s p h e r i c  
t r a n s p o r t  a r e a s ,  n e t  t r a n s p o r t  and r e l a t i v e  d i f f u s i o n .  I n  
f l a t  t e r r a i n  t h e  ARL t r a j e c t o r y  system i s  one ( e m p i r i c a l )  
approach t o  boundary l a y e r  t r a j e c t o r i e s .  
l i m i t a t i o n s  i n v o l v e  r e p r e s e n t a t i v e n e s s  o f  t h e  s p a r s e  
obse rva t ion  network. The upper a i r  network i s  des igned  
f o r  f r e e  atmosphere wind f i e l d s  where s u b s y n o p t i c  i n f l u e n c e s  
a r e  l e s s  ev iden t  t h a n  t h e  boundary l a y e r .  Another u s e f u l  
approach i s  th .a t  of u s i n g  a. boundary l a y e r  model dr iven by 
t h e  f r e e  atmosphere winds and s u r f a c e  c o n d i t i o n s  t o  d e d u c e  
boundary l a y e r  s t r u c t u r e .  
r e p r e s e n t  a major  d r i v i n g  f o r c e ,  we can e x p e c t  t o  d e d u c e  
f i n e r  s c a l e  s t r u c t u r e  t h a n  given by t h e  uppe r  a i r  n e t w o r k .  

The d i f f u s i o n  i s  a s e p a r a t e  and e q u a l l y  impor t an t  
element of t h e  problem. Machta 's  c y l i n d r i c a l  c loud w i t h  
a l i n e a r  growth r a t e  i s  v a l u a b l e  because o f  i t s  s i m p l i c i t y  
a t  t h e  p r e s e n t  s t a g e  o f  a n a l y s i s  b u t  t h e  s i m p l i c i t y  
r e p r e s e n t s  a fundamental  l i m i t a t i o n  t o  subsequent  d e v e l o p -  
ment. The experiment  l ooks  l i k e  a good t e s t  f o r  t h e  Monte 
Carlo model w e  have which i s  designed t o  respond t o  t r a n s i t  
times of t e n s  of hours  and t a k e  n a t u r a l  accoun t  of a g i v e n  
t ime/space v a r y i n g  t r a n s p o r t  wind f i e l d .  

The p resence  of  mountainous t e r r a i n  a d d s  a n o t h e r  
u n i t  o f  complexi ty  and ,  i n  modeling, should  probably  be 
sepa ra t ed  o u t  a s  a p a r t i c u l a r  problem. 

We would be happy t o  exp lo re  wi th  you a p o t e n t i a l  
r o l e  o f  a tmospher ic  s c i e n c e  i n  t h e  d e s i g n ,  conduct and  
a n a l y s i s  of subsequent  f i e l d  t r i a l s .  The t r a c e r  s y s t e m  
i s  a v a l u a b l e  t o o l  i n  t h e  unders tanding  of a tmosphe r i c  
motions and I t h i n k  some meteoro logica l  i n p u t s  could be 
u s e f u l  i n  g e n e r a l i z i n g  t h e  u t i l i t y  of t h e  t r a c e r .  

I t s  p o s s i b l e  

S ince  s u r f a c e  c o n d i t i o n s  

SB: bh 
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Attached is the Air Net Sample Schedule and Sample Identification for 
CY 75. This schedule represents slightly longer integration periods 
for the plutonium analyses. Hopefully, our detection limit will be 
improved so that real numbers for 238 .Pu can be routinely reported. 
If we elect to go to a December thru November calendar year for re- 
porting purposes, samples HF and 4F will be appropriately altered. 

hk 
Attachment 

cc: S. Lombard 
D. Peters 
J. Owens 
D. Knab 
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AIR NET SAMPLING SCHEDULE AND SAMPLE IDENTIFICATION OF CY75 

Sampling Period 

12/24 - 2/18 
2/18 - 411 

411 - 513 
513 - 6/24 
6/24 - 815 
815 - 9/16 
9/16 - 10128 
10128 - 12/23 

No. of Weeks 

8 
6 

6 
6 

6 
6 

6 
8 

SampleS'Pref-fies. * 
Pu Am 6 U No. of Weeks - 
AF 1 1F BF 

CF 1 2F DF 

14 

12 

EF 1 3F 12 FF 

GF 1 4F ' HF 14 
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S .  B a r r ,  B .  C l e m e n t s ,  a n d  D .  Dah18 H-8 

P O S I T I O N  P A P E R  O N  ROLE O F  A T M O S P H E R I C  S C I E N C E  IN H - D I V I S I O N  

I n  order t o  a s s u r e  c o n t i n u e d  p r o g r e s s  i n  a t m o s p h e r i c  science 

s t u d i e s  w h i c h  c o n t r i b u t e  m o s t  t o  the L A S L  m i s s i o n ,  i t  i s  
v i t a l  t o  d e f i n e  a r o l e  for the  8 - 8  a t m o s p h e r i c  science 
s e c t i o n .  There a r e  t w o  p r i m a r y  a c t i v i t i e s  w h i c h  w e  f e e l  
w i l l  be m o s t  u s e f u l  t o  t h e  L a b o r a t o r y ;  research a n d  con- 
s u l t a t i o n .  T h e  c o n s u l t a t i o n  w i l l ,  o f  n e c e s s i t y ,  cover a 

w i d e  r a n g e  o f  p r o b l e m s  w i t h  a t m o s p h e r i c  i m p l i c a t i o n s ,  b u t  

w i t h  each p r o j e c t  m a r k e d  b y  a l i m i t e d  l e v e l  o f  e f f o r t .  
E v e r y  e f f o r t  w i l l  be m a d e  t o  a c c o m m o d a t e  e a c h  r e q u e s t  from 

w i t h i n  H-8 or e l s e w h e r e  i n  t h e  L a b o r a t o r y .  I n  c a s e s  w h e r e  

d a t a  e x i s t ,  i t  w i l l  be c i t e d  t o  g i v e  t h e  m o s t  q u a n t i t a t i v e  
a n a l y s e s  p o s s i b l e .  However, w e  f e e l  w e  a r e  d o i n g  a d i s -  

service t o  p r o v i d e  n u m e r i c a l  v a l u e s  for a t m o s p h e r i c  

q u a n t i t i e s  for which no m e a s u r e m e n t s  e x i s t  a n d  i n  which w e  

have l i t t l e  or no p r o f e s s i o n a l  c o n f i d e n c e .  T h e  p r a c t i c e  o f  
g i v i n g  n u m b e r s ,  g o o d  or b a d ,  h a s ,  u n f o r t u n a t e l y ,  been 
f o l l o w e d  i n  t r a d i t i o n a l  m e t e o r o l o g i c a l  s u p p o r t  a n d  h a s  l e d  

t o  a b u s e s  o f  a t m o s p h e r i c  c o n c e p t s  a n d  d a t a .  T h e  m o s t  c o m m o n  
m i s u n d e r s t a n d i n g s  occur when a u s e r  p l a n s  a d e t a i l e d  s t u d y  
a s s u m i n g  t h a t  h i s  r e q u i r e d  i n f o r m a t i o n  on a t m 0 s p h e r i . c  s t ruc -  

ture i s  w e l l  k n o w n  a n d  p r o b a b l y  s i m p l e  i n  n a t u r e .  B y  t h e  

t i m e  he a p p r o a c h e s  t he  a t m o s p h e r i c  s c i e n t i s t ,  he h a s  c o m -  
m i t t e d  a g r e a t  d e a l  o f  t i m e  a n d  e f f o r t  t o  his project ( w h i c h  
o f t e n  i n c l u d e s  h i s  own a t m o s p h e r i c  a n a l y s i s )  a n d  i s  u n w i l l -  

i n g  t o  a c c e p t  t h e  n e w s  t h a t  t h e  n u m b e r  w h i c h  he needs  

d o e s n ' t  e x i s t  a n d  m a y  n o t  e x i s t  w i t h o u t  y e a r s  o f  s t u d y .  I t  

i s  m o s t  i m p o r t a n t  t h a t  r e q u e s t s  for c o n s u l t a t i o n  c o m e  a t  
t h e  p r o b l e m  d e f i n i t i o n  s t a g e ,  t he  v e r y  f i r s t  s t e p  o f  a n a l y s i s .  

! 
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TO: H-8 F i l e ,  L .  J. Johnson -2 

I f  n o t h i n g  e l s e ,  t h i s  w i l l  h e l p  p e o p l e  p e r f o r m  a p r o b l e m  

d e f i n i t i o n  exerc ise ,  s o m e t h i n g  w h i c h  we've n o t i c e d  t o  be 
c o n s p i c u o u s l y  absent i n  m a n y  p r o g r a m m a t i c  r eques t s  we've seen. 

B a s e d  on the  e x p e r i e n c e  of a n u m b e r  of c o n s u l t a t i o n  
p r o j e c t s  over several  y e a r s ,  a c r i t i c a l  a r e a  o f  r e s e a r c h  h a s  
d e f i n e d  i t s e l f .  A s i g n i f i c a n t  p a r t  of the  l a b o r a t o r y  

o b l i g a t i o n s  f o r  a t m o s p h e r i c  science i s  i n  the a r e a  o f  h e a l t h  

' a n d  s a f e t y  a n d  e n v i r o n m e n t a l  i n f l u e n c e .  A t r a d i t i o n a l  
c e r e m o n y  of dose  c a l c u l a t i o n  h a s  been c a r r i e d  on for m a n y  

y e a r s  w i t h i n  a n d  o u t s i d e  o f  a d e f i n e d  m e t e o r o l o g y  f u n c t i o n .  
I t  h a s  b e c o m e  r o u t i n e  e n o u g h  t h a t  i t  i s  h a r d l y  q u e s t i o n e d  

a s  t o  whether  ,the c e r e m o n y  a d d r e s s e s  the  p r o b l e m .  I t  i s  
p r o b a b l y  f a i r  t o  s a y  t h a t  the  a t m o s p h e r i c  t r a n s p o r t  l i n k  

i n  t h e  d o s e  c a l c u l a t i o n  is l i t t l e  m o r e  than  g u e s s .  The 

t e c h n i q u e s  h a v e  been d e v e l o p e d  a s  e m p i r i c a l  m e t h o d s  for v e r y  
d i f f e r e n t  t e r r a i n ,  v e g e t a t i o n ,  m i c r o c l i m a t e .  T h e  LASL s i t e  

is u n i q u e  - c h a r a c t e r i z e d  b y  v e r y  c o m p l e x  t o p o g r a p h y  on a 

. w i d e  r a n g e  of s p a t i a l  s c a l e s .  T h e  p r o b l e m s  o f  m o s t  i n t e r e s t  
i n  dose  a s s e s s m e n t  a r e  l i k e l y  t o  be v e r y  l i g h t  d r a i n a g e  

w i n d s  c o n f i n e d  w i t h i n  n a r r o w ,  s t e e p - w a l l e d  c a n y o n s .  T h i s  is 
a s i t u a t i o n  f o r  which no a c c e p t e d  t e c h n i q u e s  or d a t a  e x i s t .  

The c o n f i d e n c e  i n  p r e s e n t  e s t i m a t e s  i s  v i r t u a l l y  zero. 
The s o l u t i o n  t o  our p r e s e n t  e m b a r r a s s i n g  l a c k  of k n o w l e d g e  

i s  a r e s e a r c h  p r o g r a m .  The f i n a l  g o a l  of t h e  p r o g r a m  is t h e  

u n d e r s t a n d i n g  of i n t e r a c t i v e  r e g i m e s  of m e a n  w i n d  a n d  t u r -  
b u r l e n c e  on s e v e r a l  t i m e  a n d  s p a c e  s c a l e s .  S o m e  s u p p o r t  from 
D B E R  has been o b t a i n e d  t o  a d d r e s s  t hese  p r o b l e m s  a n d ,  s ince  
D B E R  is i n t e r e s t e d  i n  a v a r i e t y  of c o m p l e x  t e r r a i n s ,  i t ' s  
i m p o r t a n t  t h a t  o u r  u n d e r s t a n d i n g  be of a f u n d a m e n t a l  n a t u r e ,  
i . e . ,  t h e  concurrent  d e v e l o p m e n t  o f  m o d e l s  a n d  f i e l d  p r o g r a m s  
w h i c h  f e e d  e a c h  o ther  i n t e r a c t i v e l y .  

The t i m e  s c a l e  for t he  s u c c e s s f u l  a c h i e v e m e n t  of t h i s  

t y p e  p r o g r a m  i s  q u i t e  l i k e l y  g r e a t e r  t h a n  1 0 0  m a n - y e a r s .  
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W e  w i l l  succeed  o n l y  t h r o u g h  t a c k l i n g  s e g m e n t s  o f  t he  p r o b l e m  

w h i c h  w e  can h a n d l e  w i t h  o u r  a v a i l a b l e  s u p p o r t  a n d  t h r o u g h  

c o o r d i n a t i o n  w i t h  o ther  g r o u p s  o f  s i m i l a r  i n t e r e s t s  ( t h e  100  

m a n - y e a r s  n e e d n ' t  c o m e  f r o m  LASL a l o n e ,  of course ) .  
S u c c e s s f u l  r e s e a r c h  i n  a n y  p r o b l e m  a r e a  r equ i res  t h a t  

t he  i n p u t s  o f  e f f o r t ,  f i n a n c i a l  s u p p o r t  a n d  t i m e  exceed 

c e r t a i n  t h resho ld  v a l u e s .  I n  v i e w  o f  o u r  p r e s e n t  p o s i t i o n  

of no d a t a ,  no e q u i p m e n t ,  a n d  m e a g e r  b u d g e t ,  t h e  o n l y  r a t i o n a l  

a p p r o a c h  a p p e a r s  t o  be d e f i n i n g  a research a r e a  narrow e n o u g h  

t o  t h r e s h o l d  w i t h i n  o u r  c u r r e n t  c a p a b i l i t i e s .  
F o r t u n a t e l y ,  t h e r e  i s  a c l a s s  o f  p r o b l e m s  s a t i s f y i n g  t he  

c r i t e r i o n  o f  r e a s o n a b l e  threshold  w h i l e  f o r m i n g  a b u i l d i n g  
block for e x t e n d e d  r e s e a r c h  a n d  h a v i n g  i m m e d i a t e  p r a c t i c a l  

i m p l i c a t i o n s .  T h i s  i s  t he  s t r u c t u r e  a n d  d y n a m i c s  of m e a n  

f l o w s  a n d  t u r b u l e n c e  w i t h i n  t h e  c a n y o n s  a t  Los A l a m o s .  

There i s  a p o o r  b a c k g r o u n d  of s u c h  i n f o r m a t i o n  i n  g e n e r a l  

a n d ,  i n  a d d i t i o n s ,  t he  l o c a l  c a n y o n s  a r e  s o m e w h a t  u n i q u e  i n  
t h e i r  s t r u c t u r e .  T h e  p o t e n t i a l  r e l e a s e  o f  c o n t a m i n a n t s  i n t o  
t h e  c a n y o n - d o m i n a t e d  a i r f l o w  s t r e s s e s  the  p r a g m a t i c  need o f  

f i r s t  h a n d  i n f o r m a t i o n .  I t  i s  l i k e l y ,  f o r  e x a m p l e ,  t h a t  t h e  

p o o r e s t  d i l u t i o n  f r o m  p o s s i b l e  r e l e a s e s  a t  m a n y  e x i s t i n g  a n d  

p r o p o s e d  s i  t e s  i s  . w i t h i n  c a n y o n s  . 
I t  may  a p p e a r  t o  t h e  u s e r  w i t h  p r a c t i c a l  p r o b l e m s  i n  

e s t i m a t i n g  t r a n s p o r t  a n d  d i l u t i o n  t h a t  w e  are not  a d d r e s s i n g  

h i s  p r o b l e m  b y  f o c u s i n g  on c a n y o n s .  We m u s t  e m p h a s i z e  t h a t  
t r a d i t i o n a l  e s t i m a t i o n  m e t h o d s  a r e  u n i q u e l y  i n a p p l i c a b l e  i n  

c o m p l e x  t e r r a i n .  I t  i s  o n l y  t h r o u g h  c a r e f u l l y  p l a n n e d  
r e s e a r c h  t h a t  w e  c a n  e v e r . h o p e  t o  d e v e l o p  a n  u n d e r s t a n d i n g  
a d e q u a t e  t o  i m p r o v e  t h e  q u a l i t y  o f  dose  p r e d i c t i o n .  

U n t i l  r e c e n t l y ,  t h e r e  h a s  been a l i m i t e d  i n t e r e s t  a t  
LASL i n  a d d r e s s i n g  a t m o s p h e r i c  p r o b l e m s  o f  a f u n d a m e n t a l  

n a t u r e .  O u r  b e l a t e d  s t a r t  p u t s  u s  behind other  l a b o r a t o r i e s  
i n  t e r m s  of o r g a n i z e d  p r o g r a m s .  T h i s  m a y ,  i n  f a c t ,  be a n  
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H-8 F i l e ,  L. J .  Johnson - 4 -  DATE: Nov, 1, 1 9 7 4  

a d v a n t a g e  s ince  w e  a r e  f r e e  t o  a d d r e s s  LASL's c r i t i c a l  
p r o b l e m s  a n d  a r e n ' t  d i e - c a s t  i n t o  s o m e  t r a d i t i o n a l  m o l d .  
B y  i n t e l l i g e n t  u s e  o f  a v a i l a b l e  r e s o u r c e s ,  we  be l i eve  we 

c a n  m a k e  a u s e f u l  i m p a c t  on u n d e r s t a n d i n g  p h y s i c a l  p r o c e s s e s  

v i t a l  t o  a b r o a d  r a n g e  o f  l a b o r a t o r y  i n t e r e s t s .  
The c a n y o n  i n v e s t i g a t i o n  i s  a f u n d a m e n t a l  b u i l d i n g  

block which  w i l l  y i e l d  t h e  p h y s i c a l  i n s i g h t s  e s s e n t i a l  t o  
t h e  l o g i c a l  e x t e n s i o n s :  

1 .  C a n y o n  f l o w  

2. C a n y o n - m e s a  i n t e r a c t i o n  
3.  E n s e m b l e  of c a n y o n - m e s a  c o m p l e x e s  - P a j a r i t o  P l a t e a u  

. 4 .  M a j o r  m o u n t a i n - v a l l e y  s y s t e m s  

There i s  l i t t l e  doubt  t h a t  a s y s t e m a t i c  i n v e s t i g a t i o n  

w i l l  p r o d u c e  d a t a  and  c o n c e p t s  t h a t  w i l l  d i r e c t l y  b e n e f i t  
p r a c t i c a l  p r o b l e m s - - m o r e  t h a n  l i k e l y  w i t h  a snow b a l l i n g  
e f f e c t  d u e  t o  the  a c c u m u l a t i o n  o f  " t o o l s "  a n d  t h e  c o n t i n u e d  

i n t e r a c t i o n  w i t h  p r o g r a m m a t i c  n e e d s .  

T h e  a l t e r n a t i v e  i s  r e a l l y  u n t e n a b l e ,  i . e . ,  t o  g o  on 
g u e s s i n g  a t  a w i d e  v a r i e t y  of p h e n o m e n a  w i t h  very l i t t l e  
c o n f i d e n c e  i n  t he  r e s u l t s  a n d  s t r e t ched  so t h i n  t h a t  o u r  

p r i m a r y  i n t e r e s t  i s  t o  g e t  p e o p l e  o f f  o u r  b a c k  r a t h e r  than  
g a i n  p r o f e s s i o n a l  s a t i s f a c t i o n  i n  the p r o d u c t .  

S B :  BC: DD:mar 
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Environmental Research . 
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The Albuquerque Workshop 
for ’ Atmospheric Transport 

FOREWORD 

on Research Needs 
and Diffusion in 

Complex Terrain grew out of a recognition that there 
is a largely ignored need to develop a major in- 
tegrated national program on transport of pollutants 
in complex terrain. The need is particularly acute 
for ERDA because many of the fuel resources and 
projected sites for energy development activities are 
located in complex terrain areas where existing tran- 

I 
I 
I .  

sport and diffusion models have rarely been tested 
and validated. Similarly, many of the atmospheric 
pollutant dispersion problem areas of interest to 
EPA are situated in complex geographic regions. It 
should be noted that while this report is an ERDA 
document, the planning and conduct of the 
Workshop was a joint effort with EPA and a fine ex- 
ample of ERDA-EPA recognition of mutual interests 
and cooperation. 

David S. Ballantine 

iv 
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PREFACE 

During the week of. September 28 to October 1, 
1976, a workshop was conducted in Albuquerque, 
New Mexico to consider what program is necessary 
to increase understanding of transport and diffusion 
of pollutants in complex terrain, The principal 
reason for this workshop was the potential develop- 
ment of the vast fossil fuel energy stores of the West 
and the 'realization that there is limited un- 
derstanding of transport and diffusion in complex 
terrain that characterizes most energy development 
areas. 

It was, therefore, the objective of the workshop to 
examine and define the problems in atmospheric 
transport, diffusion, transformation, and deposition 
in complex terrain in light of the needs of the 
developing energy technologies. This document con- 
stitutes a plan for complex terrain investigations 
which we hope will be useful to ERDA and EPA as 
they formulate future R&D projects in the en- 
vironmental aspects of energy development and 
other activities in complex terrain. 

Sub-objectives to attain the general objective were: 

1. Evaluate the detail in air quality simulation re- 
quired for development of various energy production 
techniques. 

2. Evaluate the most promising modeling techni- 
ques for various types of complex terrain problems. 

3. Evaluate the field study data base that might be 
used for verification of prediction techniques. 

4. Recommend priorities for future support in both 
model and field study areas. 

Workshop Organization 

tion with A. Paul Altshuller of EPA/ESRL. The 
coordination of workshop activities, including 
preparation of this report has been a joint effort of 
Los Alamos Scientific Laboratory and Sandia 
Laboratories. The number of participants was small 
in order to maintain a single discussion group. A 
cross-section of viewpoints and experience in model- 
ing and field experiments in complex terrain en- 
vironments was represented. Also, several people 
were available with knowledge in the energy 
development technologies. A list of participants is 
given below. 

The workshop sessions lasted for three days; the 
first day was devoted to general discussions to 
define the basis of need for additional information 
while the remaining 2 days were used for subcom- 
mittee studies and writing of portions of this report. 

During the first day's discussions, it was decided 
that the workshop would consider the complex 
terrain problem from the standpoint of oil shale 
development. It was recognized that rough terrain 
influences on pollutant plumes are common to  other 
types of resource developments in the West and, in- 
deed, to problems in the East as well. Focusing on 
one developing industry in the West served to shar- 
pen the discussion and prompt specificity in the 
conclusions. 

The organizers of the workshop are indebted to 
Willie Garcia of Sandia Laboratories for his aid in 
making the necessary arrangements and to  Mary 
Ann Rosenthal of LASL and Pauline Parra of San- 
dia for the clerical work required to run this 
workshop. In addition, the organizers are grateful 
for the efforts of all participants in making the 
workshop a meaningful effort. The long hours spent 
in deliberations, writing contributions for the 
report, and in the review of the final document 
represents a timely contribution to achieving OUT 
country's goal to become energy independent. 

The workshop was organized a t  the request of 
David H. Slade, ERDADBER, acting in conjunc- 
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David S. Ballantine 
Sumner Barr 
C. Shepherd Burton 
Jack E. Cermak 
Hugh W. Church 
William E. Clements 
Bruce A. Egan 
Roy B. Evans 
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Ralph Franklin 
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Donald Henderson 

\ 

. George C. Holzworth 
LaMar J. Johnson 
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Miles D. LaHue 
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Donald L. Shearer 
Christine Sherman 
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I. SUMMARY AND RECOMMENDATIONS 

.The  energy conversion activities in the western 
United States involve substantial environmental 
impacts. Air quality impact of oil shale production 
facilities is of particular interest because of federal 
regulations for the prevention of significant 
deterioration of air quality. In addition, knowledge 
must be available to prepare for possibly more 
stringent requirements in the future as increasing 
demands for energy conflict with the continuing 
identification of subtle environmental effects. Cur- 
rent air quality assessment methods do not provide 
satisfactory techniques for describing atmospheric 
transport and dispersion in the kinds of complex ter- 
rain which are typical of the Western United States 
and common in other areas.' 

Terrain-dominated flows, which are exceptions 
from the point of view of modeling technology are, in 
the real world, not exceptional at  all but represent a 
majority of practical cases. Fundamental knowledge 
about governing phenomena is sketchy and inade- 
quate. Until a quantitative understanding of com- 
plex terrain transport and diffusion is accom- 
plished, the assessment techniques must, of 
necessity, rely on oversimplified concepts and have 
minimal credibility. Failure to plan ahead and 
develop the assessment tools will bring about a 
situation in which the transport estimates will be 
hastily compiled in a manner which may either 
sacrifice the desired preservation of environmental 
quality or impress an unnecessary economic penalty 
on the developers of energy resources. 

The workshop proposes a broad program which 
addresses the air quality assessment aspects of oil 
shale development in the West, in particular, but 

which will be applicable, in general, to energy con- 
version developments in complex terrain throughout 
the U.S.A. 

GENERAL RECOMMENDATION . 

An integrated program of mathematical model 
development, field experiments, physical 
model experiments, and theoretical research 
involving air pollution meteorology in complex ' 
terrain should be supported at a level of 5-6 
million dollars per year for a period of 3-5 
years. 

RECOMMENDATION 1. A program of 
study should be supported for identification 
and inuestigation'of physical processes which 
are prominent in complex terrain airflow s i t w -  
tions. (finding level; $1 Mlyr). 

There are a number of physical phenomena, 
predominantly aerodynamic, that have been 
studied in the context of other problems, but which 
are applicable to complex terrain dispersion. 
Transfer of this information to the current problem 
through broad-based studies that include reanalysis 
of existing data, theoretical studies, and small 
specialized experiments should provide an 
economical source of input information to the 
modeling and experimental portions of the program. 

RECOMMENDATION 2: Several complex 
terrain research sites should be established as 
focal points of well-planned field measurement 
pmgram. (Funding level: 2.5Mlyr). 

1 



A well planned field measurement program 
should be established a t  several sites within or near 
shale oil development areas. The sites should be 
chosen to contain terrain features which are of 
primary interest to the overall research program. 
Wherever possible existing measurement sites es- 
tablished by energy developers should be used to 
.achieve economic use of data. The data obtained 
will form a basis for determining location and extent 
of operational problems as well as for validating 

1 models and for guiding theoretical research. 

RECOMMENDATION 3: A program should 
be established to insure that all field data are 
archived in a standard computer retrievable 
form. (Funding level: $O.SM/yr). 

The data from intensive field studies and routine 
observations will be used by modelers, experimen- 
ters, regulators, and industrial operators. The quick 
and efficient use of these data demands a program 
of efficient automated collection and archiving in 
computer compatible format. Such a program 

the field experiment budget for its proper execution. 
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I should be recognized by budgeting a t  least 20% of 
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RECOMMENDATION 4: Full w e  should be 
made of laboratory scale (physical) modeling 
techniques to  complement model development 
and field studies. (Funding level: $O.SM/yr). 

Flow over complex terrain for a variety of thermal 
s t r a t i f i c a t i o n s  h a s  been  modeled us ing  
meteorological wind tunnels. 'This relatively 
economical tool can provide essential detail and 
data for correlation with and extension of corn- 
putational model development, field investigation 
and definitions of basic aerodynamic charac- 
teristics. 

I 

RECOMMENDATION 5: T h e  mode l  
development program should be formulated 
according t o  a plan which will result in: 

a T h e  development of predictive capabilities 
for both local and regional air quality impact, 
and 

b. models which will be  useful both as 
research tools and for routine operational im- 
pact analyses. (Funding level: $1 Mlyr). 

The range of physical phenomena to be addressed 
is so broad that a series of special-purpose models is 
required, each with a limited range of applicability 
in terms of time and space scales, topographic relief 
and objective (e.g., research or operations). Model 
development must be coordinated among the work- 
ing organizations to cover the full range of needs and 
complexity in order to minimize duplication of ef- 
forts and gaps in model coverage. In addition, 
models should be flexible enough to allow inclusion 
of new phenomena and input and output should be 
consistent with those variables which can and are 
required to be measured (e.g., integral measures, 
surface or elevated in situ measurements). 

R E C  0 MM E N D  A T  I O N  6:  E x  i s  t i n g  
operational models should be examined for 
validity and for relevance to  industrial and 
regulatory needs. Replacement or upgrading 

. should be actively pursued as appropriate 
throughout the course of  t h e  program. 
(Funding level: $0.2 Mlyr.) 

Research models which are essential to fun- 
damental understanding are usually ill-suited to 
operational assessment needs. As progress in model 
development is made there should be a prompt 
transfer of new techniques to efficient operational 
models in which there will be a greater degree of 
confidence. These models should be tested against 
data and their performance documented, especially 
in regard to areas of applicability and accuracy. 

RECOMMENDATION 7: The program 
should interface with and provide modest sup- 
port to ongoing research in  related areas which 
have application to complex terrain studies, 
such as chemical and physical tmnsforma- 
tions, deposition and instrumentation. 
( f inding level; $0.2 M/yr.) 

Many atmospheric chemical and physical 
processes may occur which have direct application 

2 
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to air quality problems encountered by the oil shale 
industry OL other energy development activities but 
are not unique to the complex terrain environment. 
Understanding of these processes should be pursued 
in parallel programs and close liaison maintained 
with the complex terrain studies. Parallel studies 
are required because topographic considerations 
strongly favor shale lease tracts for atmospheric mo- 
tion studies while the absence of existing emission 
sources precludes the investigation of the air 
chemistry of shale process pollutants a t  those sites. 
However, critical chemistry studies can proceed at 
other locations and, with appropriate coordination,. 
may supply vital information to the complex terrain 
studies. 

RECORlMENDATION 8: A technical steer- 
ing committee should be created which con- 
sists of 6 to 12 program participants or other 
experts and i s  chaired by a representative of a 
non-participating organization. (Funding 
level: $0.15 Mlyr). 

The multifaceted nature of this program requires 
a general overview capability. A technical steering 
committee should provide overall guidance toward 
total program goals, suggest interactions between 
participating groups that could further enhance 
program progress, and provide a liaison between the 
program and the user community. 

II. INTRODUCI'ION 

The orderly development of new energy resources 
requires that appropriate and reasonably' accurate 
methods for evaluating the impact of emissions to 
the atmosphere be available. These analysis techni- 
ques will be a key feature in producing the required 
impact statements and will also be an important 
tool in evaluating the degree of source control which 
must be designed into systems prior to construction. 
There i s  currently a heavy dependence on 
mathematical models to estimate processes of 
transport, diffusion, transformation and removal of 
pollution between source and point of impact. These 
models, however, are most accurate for simple flat 
terrain and for short transport distances. As the 
terrain complexity and travel distances increase, 
the model reliability decreases significantly. Many 
major reserves of energy resources such a9 coal and 

oil shale, as well as mineral resources occur in the 
mountainous western U. S. in topography for which 
modeling techniques are unproved. Therefore, it is 
essential that serious attention be directed toward 
improving the understanding of atmospheric . 
transport in these regions and developing and 
testing mathematical models which better describe 
the governing physical processes. 

A. The Problem 

The existing data base, primarily from uniform 
teGain experiments, does not adequately illuminate 
the dominant factors of transport and diffusion in 
complex terrain. Although some qualitative un- 
derstanding derived from simple terrain experi- 
ments does exist, this base falls severely short of. 
providing a foundation for numerical modeling and 
thus affects the subsequent impact analysis calcula- 
tions. From operational field observation programs 
around a number of existing sites within complex 
terrain there is ample evidence of the significant ex- 
ceedance of air concentration standards. While the 
occurrence of these concentration maxima in  severe 
relief locations is, perhaps, not very surprising, im- 
proved techniques are needed for estimating these 
events in a satisfactory manner. 

Research on the complex terrain problem, both 
field and theoretical studies, is currently fragmen- 
tary and suggestive, rather than comprehensive and 
definitive. This results in a situation where the only 
available assessment tools have a l imited 
credibility. A well-rounded complex terrain study 
program should have an unusually favorable chance 
for providing critical new information and 
significantly improving on the present rudimentary 
level of operational modeling and predictive 
capability. 

B. Proposed Action 

B A p r o p o s e d  i n t e g r a t e d  p r o g r a m  of 
phenomenological studies, field experiments, and 
model development is described in the following 
three sections of this report. The overall impact of 
this program' depends upon the successful in- 
terrelationships of each study area. Figure 1 il- 
lustrates how the three study areas should interact 
to produce the required results of the program. 
Phenomenological studies will be a series of active 

3 
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Fig. 1. 
Interaction of individual study areas. 
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efforts to describe physical processes unique to the 
terrain situation, to provide understanding of ap- 
propriate scaling concepts required for the modeling 
and experimental effort, and to provide guidance to 
evaluate the relative importance of each part of the 
overall problem. The .experimental program, while 
generating basic data on transport, diffusion, and 
air quality, also will be the testing ground for model- 
ing concepts. The modeling program supplements 
the other two parts of the program, for example by 
aiding in experiment design criteria. Ultimately it 
will produce operational models to be used for 
assessment of environmental effects. The results of 
the 'total program will be useful not only in the 
western energy regions, but in complex terrain 
situations throughout the U. S. 

C. Estimated Costs 
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The proposed program is expected to cost $6 
million per year over a 3 to 5 year period. While this 
sum of $20-30 million may at first appear quite 
costly, it  must be weighed against several economic 
measurements of the country's energy needs. 
Against the potential total investment in oil shale 
and other technologies proposed for this region the 
cost is trivial. With the potential reserves of oil shale 
set a t  10" barrels, the value of this resource is some 
$lo1'. The cost could be more relevantly compared 
to the total cost of environmental impacts resulting 
from the development of the resources and the 
process controls necessary to operate within emis- 
sion standards dictated by analysis dependent upon 
current assessment technologies. In either case the 
costs are not easily determined, but the two year 
baseline data gathering programs are estimated to 
have cost between $547 million for each of three 
shale oil tracts in Colorado and Utah. 

' 

111. PHENOMENOLOGICAL STUDIES 

A. Introduction and Perspectives 

A major problem in applying present diffusion 

plex terrain is their failure to incorporate many 

isting models consider contributions to diffusion 
from mechanical and thermal components of at- 
mospheric turbulence, but in complex terrain other 

I 
and transport modeling techniques to areas of com- 

I . physical phenomena unique to these domains. Ex- 
I 

phenomena may become dominant. Fundamental 
knowledge about these phenomena is incomplete 
and inadequate. These flows, which may be excep- 
tions in modeling technology and ideal planetary 
boundary layer theory, are all too common in the 
real world. I t  should not be assumed that terrain- 
induced effects are small perturbations on a 
basically simple transport and diffusion process. In 
many cases, these effects can drive the entire assess- 
ment problem. Qualitatively their importance in 
complex terrain transport and diffusion problems 
has been recognized for many years. But until a 
quantitative understanding of these important 
phenomena is accomplished, assessment techniques 
must necessarily rely on oversimplified concepts 
and lack credibility. 

B. Terrain-Induced Airflow Phenomena 

Identification of complications to pollutant 
transport and dispersal which are introduced by 
complex terrain is a central issue which may govern 
the quality of dispersion estimates. There is no sim- 
ple format for achieving problem identification, but 
a search for airflow related phenomena by 
theoretical or empirical methods is a necessary ap- 
proach. A large number  of hydrodynamic 
phenomena can be identified by a careful perusal of 
existing field or physical model data when guided by 
insight gained from previous experience. In some 
cases, phenomena which are not incorporated in 
most operational models may cause secondary per- 
turbations on an air concentration pattern, but in 
other cases such phenomena may be a primary 
determinant of the problem. A few mechanisms are 
discussed below as examples of important effects 
which have been recognized already. Parameteriza- 
tion of these and other processes and their incor- 
poration into working models will add significantly 
to the credibility and quality of modeling assess- 
ments. 

'Deformation of Streamlines. Air flow around 
and over obstacles produces local variations in 
speed and direction characterized by confluence and 
bending of streamlines. An understanding of 
streamline deformation derived from hydrodynamic 
theory allows estimation of paths of pollutant 
plumes and the local variations of windspeed which 
might, for example, affect entrainment, turbulence, 
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and plume rise. Flows around isolated obstacles 
which can be approximated by simple shapes should 
be most amenable to this kind of analysis. 

Separated Flow. Flow separation, or the detach- 
ment of an airflow from a non-uniform surface such 
as a hill or a canyon rim may occur under a wide 
variety of meteorological conditions, Unexpected 
high concentrations of pollutants may occur where 
the flow reattaches on the lee side of the ridge. Con- 
versely, vigorous dilution and flow of pollutants out 
of confined canyon domains may occur because of 
flow separation. Results from aerodynamics studies 
may be parameterized for inclusion of this 
phenomenon in operational models. 

Slope Flows. Slope winds occur whenever a tem- 
perature gradient exists over a sloping surface. Diur- 
nal temperature regimes and natural terrain slope 
variations give rise to strongly space and time 
dependent winds. Nocturnal drainage winds pose 
important practical problems because they are fre- 
quently quite shallow, decoupled from higher level 
winds, have unique turbulence properties and dis- 
play important transient features (momentum 
bursts). Diurnal cycles of these winds may produce 
plume transport reversals resulting in multiple ex- 
posures of some sites. Slope flow wind fields are not 
easily predicted and the difficulty of the problem 
has led to models which are limited by simplified 
assumptions for the physics and the geometry (e.g., 
infinite plane). 

Valley Stagnation. The atmospheric circula- 
tions within deep classical vee-shaped valleys are 
characterized by up and down valley flows driven by 
local thermal effects. These thermal effects can lead 
to periods of persistent localized high concentra- 
tions, even when synoptic scale stagnation is not in- 
dicated. The research should provide formulations 
to estimate surface concentrations for sampling 
times of a few hours to a few days during such condi- 
tions. 

! 

I Plume Impaction. A convenient but oversim- 
plified modeling technique is to allow an elevated 
plume axis to impact directly on an elevated terrain 
obstacle. Hydrodynamics requires that essentially 
no streamline impact on a surface (except a t  a 
stagnation point). Of course, the combined effects 

of turbulent mixing and proximity of streamlines to 
the surface may produce an observed concentration 
maximum. However, the location and extent of ef- 
fects depends on details of the source configuration, 
meteorology and terrain structure. 

Turbulence Budget. The  diffusion of at- 
mospheric pollutants is clearly a function of the tur- 
bulent kinetic energy which depends, in part, on 
features of the mean wind and temperature fields 
and their deformation by topographic effects. The 
complete description of a turbulence budget in an 
area of complex terrain is probably beyond current 
analytical capabilities although it can be ap- 
proached empirically and by analytical methods in 
special cases. 

Superposition of Flows Responding to M u t  
tiscale Driving Forces. There is some evidence 
that flow patterns in mountain-valley winds can be 
represented by a superposition of flows which are 
responding to driving forces on very different scales. 
An example is the superposition of mountain-valley 
winds and slope winds to produce the &aracter of 
measured diurnal wind patterns, in the absence of 
synoptic situations. Thus, a simple model of such 
systems may be possible using only topography and 
a parameterization of the diurnal driving forces as 
inputs. 

. 

Internal Gravity Waves 

The vertical deflection of stratified flows by hills, 
ridges and mountains gives rise to internal gravity 
waves tha t  may extend quite far from the 
originating obstacle as  either standing or 
propagat ing  d is turbances .  Two re su l t i ng  

. phenomena are the streamline confluence near 
ground level in the lee of obstacles and, in some 
cases, clear a i r  turbulence.  Gravity wave 
phenomena may be important factors in determin- 
ing the location of ground level maximum concen- 
trations and should be considered in air quality 
studies. 

Enhanced Convection 

Vertical convection produced by differential solar 
heating and slope winds augments convective tur- 
bulence and often initiates moist convection in 
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mountainous terrain. This can result in the injection 
of pollutants into upper level flow regimes where 
they may be transported away or returned to ground 
at unexpected locations. The associated increase in 
precipitation over mountains, with its strong 
seasonal dependence is a major factor in the wet 
deposition of airborne pollutants. 

Forest Canopy Effects. Mountainous regions are 
usually heavily forested while nearby low-lying 
areas tend to be sparsely vegetated. The effect of 
forest canopies on atmospheric transport and diffu- 
sion needs to be better understood, especially in 
cases where source andor receptor are within the 
canopy. More important, perhaps, is the interaction 
between plume and canopy. A long-term effect that 
may be important is the continual scrubbing of the 
plume by the canopy, the wash off onto the soil, and 
the subsequent uptake by plants. Early baseline 
measurements in heavily wooded areas near future 
plant sites should be made so that early detection of 
long-term effects could be made. The meteorological 
community should make some assessment of the 
possible extent of this effect by use of available 
deposition and precipitation information. 

of future experiments. This philosophy can also be 
applied to the high-quality data currently being 
collected (at considerable cost) at sites leased for oil 
shale development in Colorado and Utah. 
Therefore, i t  is recommended tha t  su i tab le  
available data sets be analyzed to test hypotheses 
and develop parameterizations for diffusion and 
transport above complex terrain. 

D. Estimated Cost 

The studies described in this section should 
prokeed in parallel with experimental and model 
development activities throughout the duration of 
the program. The work could be conducted by a 
variety of researchers thus allowing smaller research 
groups to become a part of the problem solving 
team. It is estimated that fruitful results from: 

0 simple, well focused experiments 
0 theory 

studies of existing data sets 

can be obtained at a cost of 81M per year. 

W. EXPERIMENTAL STUDIES 
C. Interpretive Data Reviews and Analyses 

A. Introduction and Perspectives 
T h e r e  ex is t s  a s u b s t a n t i a l  a m o u n t  of 

meteorological, pollutant monitoring, and tracer 
concentration data obtained from studies performed 
during the past few decades in various degrees of 
complex terrain. The data obtained in these experi- 
ments have usually only been analyzed to test 
specific hypotheses or parameterizations for which 
the experiments were designed. However, much 
may still be learned from conscientious, diligent, 
and resourceful study of available data from the 
past experiments. In this sense, adequately archived 
data from past studies of transport and diffusion in 
complex terrain should be viewed as a valuable and 
not yet fully recovered national resource for testing 
other hypotheses. Of course, because much of the 
past data have been incompletely or inadequately 
archived, it is first necessary to survey, judge, and 
report on the suitability and availability of these 
data sets. It is reasonable to expect that some data 
sets can be useful, but even if the data are inade- 
quate to test . specific hypotheses, the negative 
results may provide information valuable for design . 

The role of experiments is to provide data for 
testing and upgrading models, providing model in- 
put, suggesting and testing theoretical concepts, 
and identifying relevent phenomena. The existing 
data base is inadequate to satisfy these needs in 
many complex terrain environments currently of in- 
terest. Therefore, an extensive experimental 
program focusing on meteorology, dispersion, and 
air quality in representative regions of complex 
terrain is essential. The type of experiments re- 
quired include intensive field studies designed to 
satisfy specific objectives, routine baseline measure- 
ments and physical simulation models. 

Two different experimental scale ranges are 
suggested. The "local" scale is considered to be the 
distance traversed by air parcels in a few hours, on 
the order of 1 km to 30 km from the source and 
geneTally within a day or night period. The 
"regional" scale is characterized by the distance 
traversed during one complete diurnal cycle, usually 
within 30 km to 500 km of the source. A subset of 
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problems on both scales, but generally local in 
nature, are those in which rapid changes in exterior 
variables such as insolation occur and are charac- 
terized by non-steady boundary conditions for the 
flow. The "unsteady" flows are important and have 
significant impact on air quality evaluation and at- 
tainment of NAAQS. 'lLma1" scale study objectives 
usually are concerned with concentrations produced 
by individual sources and usually by primary pollu- 
tants such as SO,. "Regional" scale study objectives 
relate to estimates of the additive effects of two or 
more plumes, the comparison of the impact of one or 
more sources with "background" or regional air 
quality, the production of secondary pollutants such 
as ozone, sulfates, nitrates and fine particles, and 
the depletion of a pollutant species through wet or 
dry deposition or chemical transformation. 

B. Establishment of Field Sites 

It .is recommended that complex terrain research 
sites be established. Sites should be chosen so that 
the data requirements for model validation and im- 
provement in important types of complex terrain 
are met. Because of their location in mountainous 
regions and the related concern over impacts on 
nearby national parks, the oil shale lease sites in 
Utah, Colorado and Wyoming represent good can- 
didates for one or more of the research locations. 
The goal of the field measurements program is to 
generate results which are applicable to the widest 
range of potential sites. This will require covering a 
wider range of phenomena and complex terrain 
situations than are likely to be observed at  a single 
site. For example, meteorological processes are very 
different on the windward and leeward sides of a 
mountain range. 

C. On-Site Experimental Studies 

Experiments t o  be conducted during intensive ex- 
peditionary periods at  the selected sites include 
measurements of atmospheric structure and the 
response of air tracer systems. The former involves 
measurements of wind fields on several scales and 
their response to  stability, large scale flows and 
topography. Also included in the structure measure- 
ments are time and space variations of turbulence, 
mixing depth, and related variables. Techniques to 
be implemented in determiniy structure include in 

situ sensors such as towers; mobile platforms such 
astethersondes, aircraft and vans; and remote sens- 
ing methods such as acoustic sounders and  laser 
doppler sounders. 

Tracer experiments should be performed to  ob- 
tain specific concentration measurements aqd par- 
cel trajectories over a wide range of meteorological 
conditions. These entail a large number of in- 
dividual releases of tracers such as inert gases, visi- 
ble plumes, and balloons. Releases of inert gases 
under controlled conditions (e.g., source duration, 
elevation) and the subsequent sampling at a n  ap- 
propriate three-dimensional array allows measure- 
ment of concentration fields. Available inert tracer 
techniques easily can provide adequate data out to 
distances of 30 to 50 km. With additional effort, 
measurements can be extended to a few hundred 
kilometers. Balloon systems provide observations of 
air trajectories and may be instrumented to measure 
tracer concentrations and turbulence. Balloon 
systems currently available allow trajectory tracing 
up to 50 km while specialized balloon systems 
provide data to 500 or 1000 km. 

The tracer and atmospheric structure measure- 
ments conducted during the intensive study periods 
should be coordinated carefully to insure tha t  max- 
imum information is gained. In addition, prior to 
the intensive measurement periods, information 
from mathematical and physical modeling studies 
should be used in planning of the field programs. 

The large number of detailed observations with 
high resolution in space and time required in the 
field programs means that the work probably can be 
most effectively handled on an intensive task basis. 
Equipment and personnel should be brought to the 
field site for relatively short periods, a t  a level that 
permits the main factors to be observed with the 
needed resolution. Intensive field studies should 
provide for 5 to 6 weeks of on-site measurements per 
year with the remaining time divided between 
preparation and analysis. Since the initial planning 
for the experimental program is likely to require 9 to 
12 months, a period of 3 to 5 years is likely to be the 
minimum required to obtain data necessary for a 
reasonable sampling of complex terrain flow situa- 
tions. Continuous baseline measurements should be 
made of a limited set of variables to 1) permit the 
intensive task projects to be tied into climatological 
assessments at the particular test site and 2) to 
facilitate the transfer of generalized results to other 
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sites through corresponding types of baseline data. 
The intensive task periods need to cover the main 
pollution situations for the sites, with special 
emphasis on extreme or episodic cases. These 
baseline measurements should be supplemented, in 
part, by existing hata such as the synoptic informa- 
tion available through the National Climatic Cen- 
ter. 

In  addition to the available National Weather 
Service data network, meteorological monitoring 
sites are frequently maintained by industrial opera- 
tions in the areas of interest. These data are poten- 
tially useful for baseline evaluations, but in order to 
realize their value, they must be subject t o  quality 
control, analysis and archiving procedures. 

Air quality baseline information should be es- 
tablished in a similar manner and include measure- 
ments of visibility and relevant gases and particles. 
The influence of distant sources, such as urban 
plumes.on the site air quality should be documented 
through the baseline studies. Analysis is a vital 
phase of the experiment and should involve the in- 
terpretation of the data in terms of existing and 
developing models. Through the modeling link, con- 
centration measurements are related to stability 
conditions, flow patterns, characteristic terrain 
features, roughness parameters and synoptic condi- 
t i O n S .  

The data processing and analysis should be 
allocated adequate funding (approximately 20% of 
the experimental budget) to insure .'that it is 
organized clearly and available quickly to users. Ac- 
quisition and logging systems must be highly 
automated to allow for efficient information storage 
and rapid access a t  minimum cost. Data archiving 
must provide formats that are compatible with the 
widest possible range of processing devices or be ac- 
companied by a workable translation algorithm. 
The program element relating to data processing 
must be active a t  the initial stages of intensive field 
measurement programs in order to assure consistent 
data  format, quality control, and rapid dissemina- 
tion of the observational data. 

D. Physical Modeling 

The ability to  simulate wind fields and dispersion 
over complex terrain by means of small-scale 
models in a meteorological wind tunnel has been 
validated by comparison with full-scale data for 

several flow regimes. These regimes correspond to 
neutral- or stably-stratified flows in which local sur- 
face temperature differences do not influence the 
flow field. 

Close coordination and integration of the field ex- 
periments and physical modeling effort are 
necessary to develop capabilities and confidence in 
physical models and to optimize design of the con- 
tinuing field experiments. Because of the control 
over external flow variables and the very significant 
cost advantage of wind or water tunnel experiments 
over field studies, building confidence in physical 
models is an important feature of the interchange of 
inform a t  i on bet we en ma t  hem a t  i cal m odels , 
physical .models, and field studies. The recommen- 
ded physical modeling of a selected site includes 
constructing a small scale model of the field- 
experiment site and determining general flow fields 
for neutral and stably stratified flows for a range of 
wind directions. This information will provide 
guidance  for  locat ion of t he  long t e r m  
meteorological data collection stations. Simulations 
of the flow field and dispersion should be conducted 
for a wide range of meteorological conditions over 
the test site. As field experiments are conducted, 
their results should be critically compared with 
physical model simulations. 

Extension of simulation capabilities to include 
local thermally driven effects such as drainage flows 
appear to be feasible. As these techniques are 
developed they should be applied to the complex 
terrain transport problem. 

E. Chemical Transformation and Removal 
Processes 

Special aspects of atmospheric chemistry, 
removal and reinsertion processes should be in- 
cluded within the complex terrain air quality 
program. Thus, for modeling sulfur oxide and 
nitrogen oxide air concentrations above complex 
terrain, parameterized rate constants will undoub- 
tedly be required and will probably differ from those 
determined in other environments. For example, the 
oxidation of SO2 depends on a number of variables 
which differ with climate and location. Studies of 
relevant atmospheric chemical reaction rates should 
be conducted and phased into field and modeling ef- 
forts. 
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Selecting a Western complex terrain site with a 
pristine environment on which to focus major dis- 
persion studies affords minimum opportunity for 
critical chemical reactions to occur. Thus it is likely 
that conducting collateral atmospheric chemical 
transformation and removal process studies will be 
difficult. For this reason, it is recommended that 
separate studies of transformation and removal, 
processes be conducted in the west from sources of 
opportunity, with a specific focus on sulfur oxide, 
ozone, nitrogen oxide, and secondary aerosol 
transformation and removal. These studies need not 
be conducted in a region characterized as complex 
terrain since for most cases of interest the chemistry 
is fully decoupled from dynamical processes enfor- 
ced by terrain. 

In  contrast to  chemical transformations, dry 
deposition of gases and small particles depend on 
vegetation type and soil moisture which vary with 
the terrain. Wet deposition depends on rainfall 
characteristics and amounts which also are terrain 
dependent. Wherever possible, the program should 
draw upon existing and future field studies to derive 

- 

parameters for these processes. 

F. Cost Estimates 

Intensive Field Experiments 

Data Management 

Physical Modeling 

Routine Measurements 

Chemical Transformation and 
Removal Studies 

$2.5 M 
. _ _  
0.5 

0.5 

0.1 

- 0.2 

Est. Cost Per .Year $3.8 M 

V. MODEL DEVELOPMENT 

A. Introduction and Perspectives 

Computational models can cover a wide range of 
applications, phenomena, and approaches. As in- 
dicated in Fig. 1, modeling studies interact with 

. both the theory and experiments in a framework for 
interpreting data, quantifying consequences of 

hypotheses, and suggesting required extensions in 
both areas. In these roles modeling studies are re- 
quired to account for details of physical processes, 
are generally sophisticated in the mathematical 
sense, and are often specialized to a specific site and 
weather situation. However, there is a strong need 
for distilling essential and general features into 
operational models which are the vehicles by which 
the scientific results are transferred to the user com- 
munity for planning and regulation of industrial 
development. 

In relatively flat terrain requisite models .to fill 
these roles have been devised and verified in some 
cases with experimental data largely as a result of 
the chemical warfare and nuclear energy programs. 
Experimentation and analysis results from these 
programs have been usefully applied in many cases 
where site characteristics are simple enough that 
the generalized atmospheric structure incorporated 
in the model satisfactorily represents the local situa- 
tion. However, extension of the techniques to  loca- 
tions where topographic features dominate the 
governing physical processes invalidates at least the 
input parameters and perhaps the foundations of 
the traditional methods. The only alternative is to 
systematically re-evaluate the inventory of models 
in light of the needs in complex terrain environ- 
ments and formulate a program of model develop- 
ment which fills the needs. 

Two major areas of uncertainty introduced by the 
presence of complex terrain are the transport wind 
field which may vary significantly over small dis- 
tances, particularly in the vertical direction and an 
altered turbulence field which may drastically 
change dilution rates. Thus the long term goals of a 
modeling program include the satisfactory descrip- 
tion of both the transport wind and turbulence fields 
under a broad range of topographic and  
meteorological conditions, as well as the develop- 
ment of diffUsion within the computed wind and 
turbulence fields. In addition, the program should 
be capable of providing interim stepwise improve- 
ments in operational quality estimation models as 
progress evolves. 

The interactive role of models with theory and ex- 
periments requires that  the models not only 
simulate observations but also must be useful in 
developing better understanding of physical 
processes as well as yielding operational outputs. In 
order to accomplish this goal, a variety of 
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parameterizations from simple to sophisticate( 
must be able to be tested in the modeling 
framework. The most useful way to test such a 
variety of transport and dispersion formulations is 
in a modular format where processes are developed 
separately. Combinations of wind field and diffu- 
sion modules can then be evaluated. One advantage 
of the modular structure is that a wind field, for ex- 
ample could be calculated and saved and used to 
drive transport and diffusion modules, either simple 
or complex, for a number of source configurations or 
parameterization schemes used to represent the 
relevant physical processes. 
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B. Modeling Program Requirements 

As the modeling program evolves, maintaining 
. consistency between the available input data and 

the user-required outputs must be regarded as an 
important priority of the program. Models which re- 
quire higher resolution or broader areal coverage of 
input parameters than can feasibly be supplied will 
not be useful. On the other hand, a model which 
cannot accept available inputs is likely to be useful 
for only a relatively simple set of objectives. 

Application, scale, and resolution are the prin- 
cipal areas on which a model's capability is 
measured. Research or operational applications 
each have requirements of physical, mathematical 
or computational detail which may reflect on items 
as deep as the basic model formulation or as casual 
as output formats. Models may have to provide es- 
timates for the broadest type of preliminary plan- 
ning and the most detailed design of equipment or' 
experiments. 

In view of the logistics of model development, two 
classes of scale are suggested. These are local; cover- 
ing distance scales from less than 1 km to about 30 
km, and regional, which extends beyond 100 km. 

Scale considerations introduce the need for detail 
within the three areas of physics, mathematics and 
computation, but it should be noted that similarity 
in detail among these three areas is not necessary. 
Very detailed physics may result in an elegantly 
simple parameterization of some process, or com- 
putational effort may be significantly reduced by 
appl ica t ion  of more rigorous or extensive 
mathematics. The progression to larger scales fre- 
quently introduces complexity into one of the three 
component disciplines. For example, a model on the . 

loca. scale may be called on to estimate features of 
primary pollutant concentrations with no need to 
consider transformation and removal, but plume 
dimensions are small and local terrain-induced 
deflections in the plume axis may be very impor- 
tant. At regional scales, wind fields variable in  time 
and space are fundamentally required and transfor- 
mation and removal come into play. The applica- 
tion may require only some integral measure of the 
output such as visibility or vertically integrated con- 
centration through a mixed layer. Requiring 
modular design of the components of models, 
namely transport, diffusion, transformation, and 
removal, offers flexibility in development and 
testing, but requires in return that careful attention 
be paid to internal consistency between modules. I t  
is entirely possible to run detailed diffusion modules 
with simple transport wind fields or the converse. 
For efficiency, however, computational consistency 
should be observed, e.g., formats and data base size. 
More important is the need for physical consistency. 
For example, certain spectral bands of turbulence 
may be parameterized in the diffusion code. If this 
energy is also reflected in the transport wind 
module, overestimates of pollutant dilution may 
result. 

The modeling program must be flexible enough to 
allow frequent interaction with parallel develop- 
ments in the theory and experimental studies. For 
example, as phenomena unique to complex terrain 
(such as  those discussed earlier) are defined 
physically, the modeling program must be able to 
incorporate them as easily and quickly as possible. 
Furthermore, highly interactive feedback must 
take place between the modeling effort and the ex- 
perimental studies. This interaction would entail 
assessing results of those experiments, suggesting 
improvements in future experiments and models to 
upgrade the results of the next interaction. The 
diagnostic feedback among the model, theory, and 
experimental aspects of the program is essential to 
its success. 

Error and sensitivity analyses should be inior- 
porated directly into the model development 
program in order to establish confidence in model 
outputs. The relative sensitivity of the results to un- 
certainties of input and to parameterizations of 
physical processes in the model provides important 
guidance for future development and an indication 
of where effort will be most efficiently expended in 
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improving the quality or accuracy of the output. 
The results of these analyses also help demonstrate 
the model capability to the user. 
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C. Model Features 

Table I offers a cross section of specific model 
features which are required for increasing levels of 
physical and computational sophistication. The 
wind and turbulence fields described in the table 
may be supplied empirically or from theoretical 
models, but must, as the column heading indicates, 
be "consistent" inputs. The modular approach in 
model development should allow the interchange of 
detailed and simple modules, so that concepts in- 
troduced a t  simple stages are also applicable in the 
more detailed entries. The expected validity in- 
dicated in the last column reflects a reasonable up- 
per bound for each model detail category. Neglect of 
any governing phenomenon in a model would, of 
course, severely limit its validity. 

Advection and diffusion modules should be 
passive in nature, that is, an algorithm which can be 
driven by the flow module. Some typical diffusion 
modules indicated in Table 1 are described below: 

Modified Gaussian means that pollutant concen- 
tations are distributed as a Gaussian function about 
the plume axis which is determined from wind field 
trajectories. The algorithm may involve modifica- 
tions to incorporate streamline deformation, wind 
shear and embedded turbulence which relates to 
surface roughness scales. 

K-Theory is the use of flux-gradient relationships 
in a partial differential equation which has detailed 
wind and diffusivity fields on a grid cell representa- 
tion of the region of interest. Subsets of the method 
reflect the solution techniques employed; for exam- 
ple, selected moments of the concentration distribu- 
tion or Particle-in-Cell, The results from higher or- 
der closure techniques may prove useful in more 
complex models. 

Monte Carlo methods generate particle trojec- 
tories through stepwise recursion relations which 
may combine random and deterministic motions. 
Pollution clouds are viewed as ensembles of travel- 
ing tracer particles. 

Certain features relating to space and time resolu- 
tion are required for models in order to meet the 
needs of regulatow, field experimenters, and control 
system designers. These features are a function of 
the overall length and time scale of the models, but 
there is similarity between local and regional 
features. 

h c a l  models should have features which address 
the following general needs. 

0 Calculation of one hour average values, 
but with resolution sufficient for predicting the 
10 minute values normally resulting from field 
measurement data. 

Evaluation of 3 and 24 hour averages as well 
as annual averages by empirical or weighted 
aver age techniques. 

0 Provision for trajectories which impact 
terrain as closely as 500 meters from a source. 

0 Provision for point, line and area sources. 

0 Provision for multiple sources within the 
modeled area. 

0 Accounting for altered diffusion and local 
flows produced by terrain interactions. 

0 Incorporation of bouyancy effects on 
plume height and growth. 

Regional models should have features which address 
problems such as: 

0 Provision for 1, 3, 24 hour, and annual 
averages. 

0 Provision for chemical reactivity and 
removal processes. 

0 Allowance for regional multiple sources. 

0 Terrain effects such as changing flow 
direction and parameterized roughness effects 
on turbulence. 

12 
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D. Implementation of Model Development 

The steps visualized to implement models which 
are consistent with the foregoing general statements 
are indicated in the following sequence: 

1. Assess current technology in calculational 
techniques for wind flows and for dispersion models 
in general. This was done in part a t  the workshop 
and has been carried out in several recent studies. 

2. Establish goal-related hypotheses to provide a 
focus for modeling and experimentavfield studies. 
Some candidate hypotheses are: 

a. Site specific‘ modifications t6 flat terrain 
diffusion parameters can be made to estimate 
ground level concentrations in complex 
terrain. 

b. Calculation of flow fields is essential to the 
estimation of a “worst case” surface concentra- 
tions in rough terrain. 

3. Define gaps or missing components in technology 
associated with wind flow calculational techniques. 

4. Evaluate data base for wind flow model valida- 
tion to determine what additional data needs should 
be of immediate concern to the experimental studies 
component of the program. 

5. Proceed with development of models that are 
consistent with the needs and hypotheses defined 
previously. These models should be developed in 
parallel and include: 

a. A hierarchy of research quality models for 
local and regional calculations which can ac- 
count for all candidate physical phenomena 
and is designed to test hypotheses. These 
models should be modular, that is wind-field 
related processes should be separated from dif- 
fusion related processes. 

b. Interim models for use in air quality assess- 
ment and control definition studies which are 
based on the best of current technology and 
data. 

6. Compare model(s) predictions with experimental 
measurement data to define additional experimen- 
tation or phenomena to be included in models. Con- 
stant comparisons of data and theory are required to 
insure development of the most credible models and 
a supportive data base. 

i 
7. Provide a revised set of models based on results of 
5 and 6 above for use in air quality assessment and 
control technology development. 

E. Estimated Costs and Duration of Modeling 
Program 

‘ It is estimated that the program for model 
development outlined here will require 15 to 20 peo- 
ple on a full time basis. The time required for com- 
pletion of the program will depend largely on the 
time scales for experimental studies since the close 
coordination of the two program components is es- 
sential. At current cost levels, a program of this size 
will involve an investment of approximately $1.0 M 
per year over the duration of the program. An ad- 
ditional $0.2 M should be allocated to examining 
the relevance of existing operational models. 

The staff involved in this study should not be a t  
only one laboratory or Organization; rather they 
should be working in 3 or 4 smaller groups which are 
consistent with the division of the problem and the 
talent or interest of specific organizations. Funding 
of a modeling group and an experimental group at 
one organization might be a very useful arrange- 
ment for maximizing interchange of information 
between modelers and experimenters. With effec- 
tive direction of the program, however, the latter re- 
quirement is of reduced importance. 

. 

VI. MANAGEMENT PHILOSOPHY 

The overall proposed complex terrain research 
program is very diverse in its activities and will re- 
quire over $6 million per year when totally im- 
plemented. The diversity which characterizes the 
program and the size of effort made by this level of 
funding could lead to a fragmented attack on the 
problem should organizational problems not be 
stressed early enough. For optimal results i t  is im- 
portant to define management philosophy and sub- 
mit some organizational needs for the initial phases 
of the program. 

14 
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The project management philosophy required is 
to maintain centralized control of the program to see 
that the aims, goals and phasing of each sub- 
program are consistent with the overall goals. This 
will be accomplished by interagency coordination 
and use of a project steering group. 

A. Interagency Coordination 

Interagency cooperation is very important since 
the goals of the proposed program involve projects of 
interest to several federal agencies. It is suggested 
that ERDA and EPA are the most likely governmen- 
tal agencies for funding and for technical and ad- 
ministrative supervision of the program which could. 
also include other federal agencies. The principles 
for interagency cooperation and for management 
should be established early in the program. 

B. Project Steering Committee 

The technical guidance for design and main- 
tenance of a coherent program is best provided by a 
steering committee. The group would assist the 
management to: 

0 Establish program priorities. 

ahv iew the detailed technical progress of in- 
dividual study programs and the overall progress of 
the program. 

.Insure ongoing communication within and outside 
of the program through workshops or national 
meetings. 

.Encourage that all work be published promptly. 

It is specifically recommended that a steering group 
constituted of 6 to 12 members be appointed to 
provide technical assistance in supervising the 
program. Steering committee members should be 
funded to assure that they will have adequate time 
to devote to their duties. The group should be 
chosen from among those familiar with the practical 
and scientific aspects of the program. 

VII. CONCLUSION 

The program defined here may be expected to 
produce much needed improvements in the  un- 
derstanding of atmospheric emissions behavior in 
areas of complex terrain and in reliability of air 
quality prediction. This will be valuable in  the 
development of oil shale and coal energy resources 
particularly in the mountainous West, but also will 
supply data and improved prediction ability for en- 
vironmental problems throughout the United States 
in which complex terrain is a contributing factor. 
Therefore, the participants in this workshop 
strongly recommend that the described program 
proceed with due sense of urgency for the timely 
development of energy resources. 

: 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVtRSITY Of  CALIFORNIA 

LOS AIAMOS. NEW MEXICO a7144 

OFFICE MEMORANDUM 

TO : R.  J. VanGemert, SP-DO 

c i  . 
th ru  
Clyde Rem 

FROM : Instrument Service 

DATE: April 27, 1971 

SUBJECT: Effluents from SP-6 

SYMBOL : sp-6 

Attached a r e  15 pages of survey of e f f luent  streams 
that  apply t o  the operation i n  SP-6. 

SP-6 occupies the f a r  southwest corner of building 
SM-30 and uses two vent i la t ion hoods that discharge 
t o  the atmosphere. 

I wish t o  point out that  i n  the report  I re fe r  t o  the 
SP-6 600 gal lon o i l  dump. This i s  a 600 gallon s ta in-  
l e s s  s t e e l  container t ha t  s e t s  outside SM-30 on the  
west wall opposite the  vacuum .pump hood. Materials 
such as vacuum o i l ,  vythene and a l l  other unknown 
foreign mater ia ls  that  are recovered from the vacuum 
pump operation a re  collected in t h i s  container. Two 
o r  three times a year the eff luents  collected i n  th i s  
container a r e  transferred t o  50 gallon drums and buried 
i n  the H Division contaminated bur ia l  area. For t h i s  
reason, I believe tha t  go$ of the e f f luents  produced 
by SP-6 are buried i n  the contaminated dump. 

When working i n  the f i e l d  on various vacuum systems 
and electronic  packages, small amounts of the materials 
of concern a r e  used, however, these are generally too 

E, ETOlsen 
Supervisor, SP-6 

EEO : bs 
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. .  LOS ALAMOS SCIENTIFIC LABORATORY 

I' . 

. .  Survey of Effluent Streams . .. 
' .: Group sp-6 Tech Area  TA-3 Building SM-30 

: *  

, i  Accounting Number(s) 6206 
I .. 

Other - .Liquid X Solid - . '  -' Nature of Effluent Streams: Gas 

' (Fill out  one sheet fo r  each effluent stream) 

.Effluent Treatment: Type: Mercky 

. .  
. . .  

. .  

' 

. . .  . per building) 
Discharge Point: (Identify and show sketch on reverse  if more  than one 

I C  Stack X Industrial Sewer 

Sanitary Sewer . Storm Sewer 
* .  

8 Trash 'Container Type: . .  
I ,  Other: SP-6 600 Gallon O i l  Dump 

- :  

Disposal Method: Atmospheric Dispersal  x Sewage Plant  

Chemical Dump - I 

Waste P rocess  Plant 

Surface of 'Ground Sewage Lagoon 

Contaminated Burial  Arca x Septic Tank 

C o m rn u ni ty L a n  df i 11 

- 
--- ---a_-- 

0th e r 
-----1-1 

.- I .  Volume of Effluent: Known 200 lbs./yr. Estimated 
I .  

Contaminants ( see  list) Es t im atc cl Dis charge 
. I  

, I  

' .  . 
. I  . .  * . .  

. .  
'. Monitoring Equipment on Effluent Stream: No x Yes 

I .  

Des c ribe 
. I  

Remarks .Used to refurbish gauges - almost 200 l b s .  returned 'to 

Chem Stock for reprocessing. 
. .. 

iv. 

Do no 
in thl 
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LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

Group SP-6 Tech Area TA-3 Building SM-30 

Accounting Number(s) 6206 
Solid + Other - Nature of Effluent Streams: Gas Liquid 

(Fill out one sheet for each effluent s t ream)  

Effluent Treatment: Type: Soider, 1/2 Lead 1/2 Tin 

Discharge Point: (Identify and show sketch on reverse  if  m o r e  than one 
per building) 

Stack X Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash  Container Type: 

Other: I t s  

Disposal Method: Atmospheric Dispersal x Sewage Plan t  

Chemical Dump - Waste P rocess  Plant 
Sewage Lagoon Surface of Ground 

Septic Ta.& Contaminated Burial Arez 

Comrnunitjj Lzz.:dr'i!l Other 
-I.- -- 

-- 
Volume of Effluent: Known 10 l b s .  Estimated 

Contaminants ( see  list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No  x Yes 

Describe 

Remarks 

iv . 

Do not v 
in this s 
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4 . , LOS ALAMOS SCIENTIFIC LABORATORY 

I .  

Survey of Effluent Streams 

* . Group 'S P-6 Tech Area  Tn-3 Building SM-30 
* .  

1 %  

: Accounting Nurnber(s) 6206 
! I  j .I - I , Nature of Effluent Streams: Gas x .Liquid Solid Other - I 

' ' !  (Fill out one sheet f o r  each effluent s t ream)  . 

Effluent Treatment: Type: Frebn 1 2  & 22 
5 

, .. 0 

. .  . .  
'. Discharge Point: (Identify and show sketch on r e v i r s e  if m o r e  than onc 
I per  building) 

- .  a '  Stack Industrial Sewer 

Sanitary Sewer . Storm Sewer 

1.. * e Trash Container Type: 

. Other: 
, I  

Disposal Method: Atmospheric Dispersal x Se\vage Plant  

Chemical Dump - c 
V1ast.e P roccss  Plant 

Scwage Lagoon Surfscc of Ground 

Contarninatcd Burial Septic Tank 

. C o m m uni ty Lan dfi 11 

--- 
-.1- -- 

-----I----- 

Othcr 

.I_ 

,. Volume of Effluent: Known . 100 lbs . /yr .  EE t imatcd . :  

Contaminants (see l ist)  Es tim at ccl Dis charg c . .  

. . .. .. . .. .. 
* . .  . ,  

, .  

Monitoring Equipment on Effluent Stream: No x Y C S  

Describe 

~~~~~k~ Some used as d u s t e r  t o  c l ean  ins t ruments ,  balance t o  

recharge r e f r i g e r a n t  systems. 

Do no 
in  th i  
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'LOS ALAMOS SCIENTIFIC LABORATORY 
8 

Survey of Effluent Streams 

Group SP-6 Tech Area TA-3 Building SM-30 . .  

Accounting Number(s) 6206 
Other - Liquid X Solid - . . Natur'e of Effluent Streams: G a s  

(Fil l  out one sheet for  each'effluent s t ream)  . .  

Effluent Treatment: Type: Braz ing  Alloys (easy flo) 

Discharge Point: (Identify and show sketch on r eve r se  if m o r e  than one 
p e r  building) 

Stack X Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash  Container Type: 

Other: - 
Dispo s a1 Method: A tmosphe ric Di sp e r s a1 X Sewage Plant  

Waste Process  Plant Chemical Du.rnp 
* .  

- 
--- Sewage Lagoon Surface of Ground 

Scptic Tank . Con t am in a t e cl E u ria! A r  e a 

.Community Landiill 
--- ----.- 

--.---- Other --- 
--I 

6 0 2  . /yr .E s tim at  ed -- --- Volume of Effluent: Known 

Contaminants ( see  list) . Estimat  cd Dis charg e 

Monitoring Equipment on Effluent Stream: No X Yes 

Describe 

Remarks 

Do not 
1 this 
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I LOS ALAMOS S C I E N I F I C  LABORATORY 

. .  Survey of Effluent Streams 

' I  

Groupsp-6. Tech Area TA-3 Building SM-30 

' Accounting Number(s') 6206 
1 .  

Other - .Liquid x Solid - - Nature of Effluent Streams: Gas 

(Fil l  out one sheet  for  each effluent s t ream)  

Effluent Treatment: Type: . Nit5i.c Acid 
. -  

Discharge Point: (Identify and show sketch on reverse  if m o r e  than onc 
p e r  building) 

Stack Industrial Sewer X 
Sanitary Sewer . Storm Sewer 

. .  

0 Trash  Container Type: - .  . .  
Other: _ '  I .  

Do 'not 
n this  

I #  

Dis po s a1 Method: A tmos phe r ic  Di sp e r s a1 Sewage Plant  X 

-- Chemical Dump - . Waste P rocess  Plant -- 
c_ 

Sewage Lagoon Surfacc of Ground --- 
. .  

Siptic Tank 
---I -- Contaminated Du=.ial Area ---. 

-- ---"I 

Community Ls-ndfill Otlacr 

.- ' Volume of Effiuent: Known 2 lb./yr. E 8 tim at  ed 
. I  . .  

Contaminants ( see  list) E s tim at cd Discharge 

. .  

.' . . .  
. .  

Monitoring Equipment on Effluent Stream: No x' Y e s  
I ,  

' Describe 
. .  . .  

I .  

Remarks Used i n  ounce quantities - flushed with large volume 

. .  

5- 
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LOS ALAMOS SCIENTIFIC LABORATORY 
,I 

Survey of Effluent Streams 
Do not 
in  this 

.' . .  
.: Group SP-6 Tech Area  TA-3 Building SM-30 . .  

m !  .: Accounting Nurnber(s) 6206 
I I .' 

. a  . .. 
Other - .Liquid X Solid - . * Nature of Effluent Streams: Gas 

' " ' .  (Fill out orie sheet for each effluent s t ream)  

. Effluent Treatment: Type: St-oddard Solvent and Degreaser 

Discharge Point: (Identify and show sketch on reverse  if m o r e  than onc 
p e r building) 

, ..I . Stack X Industrial Sewer 

Sanitary Sewer . Storm Sewer 

. .  * Trash  Container Type: Dempster Dumpstep .. 
0 t h  e r: ~ 

' Disposal Method: Atmospheric Dispersal  X Sewage Plant  

- :  

-- Chemical Dump - Waste Process  Plant 

Surface of 'Ground Sewage Lagoon 

Contaminated Burial  Aica  x Septic Tank 
- - 

--- -I- .-- 
X 0:hcr -------.- C o m m unity 1,aa df i 11 - 

.- ' . .  ' 'Volume of Effluent: Known 100 gal./yr. Estimated 
* .  

Contaminants ( see  l ist)  
. I  

Estim at ecl Dis charg c 

- .. ... . . .  

Monitoring Equipment on Effluent Stream: No X Yes 
I ,  

Describe 

Remarks  . 

iv. 

' I  

- 
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. .  LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent S t r e a m s  

I' 

.' 0 .  

' G r o u p  SP-6 Tech A r e a  TA-3 Building SM-30 
I ,  

:i Accounting Numder ( s )  6206 
.a 

Other  - .Liquid x Solid - N a t u r e  of Effluent S t reams:  Gas  

(Fill ou t  one shee t  for each  effluent s t r e a m )  

Eff luent  Trea tment :  Type: ' Vacuim Oil 

, D i s c h a r g e  Point: (Identify and show sketch on r e v e r s e  i f  m o r e  than onc  
per building ) 

Stack X Indus t r ia l  S e w e r  

Sani tary Sewer . Sto rm Sewer 

I ,  

. .  
T r a s h  Container  Type: DemDster Dumpster .. 
Other: sP-6 600 Gallon O i l  Dump 

Di sposa l  Method: Atmospheric  D i spe r sa l  X Sewage P l a n t  

- Chemical Dump .- 
Sui-fscc of 'Ground I- 

Waste P r o c e s s  P l a n t  

Sewage Lagoon 

Contaniinated Bur i a l  h . r e a  x 
C o m m u ni ty I, an  dii 11 

--- 
I.. - Szptic Tank 

--I 

---------- X 0:hcr 

.- Volume  of Effluent: Known 400 gal./yr. E s tiin at c cl 
I .  

Contaminants  ( s e e  list) 

Everything' 

Es tim at c d Dis charg  e 

Monitor ing . .  Equipment on  Effluent S t ream:  No x Y c s  

Desc r ibe  
. .  

Remarks . 
I 

iv. 

Do not 
p. th i s  
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LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent S t r e a m s  

I' 

.' . .  
T e c h  A r e a  TA-3 Building SM-30 

.. 
.: Group SP-6 

' ' I :  i Accounting Number(s )  6206 
I . I  *. 

Other  - .L i iu id  X Solid - . ' . " N a t u r e  of Effluent S t reams:  Gas 

' (Fill out  one shee t  f o r  each  effluent s t r e a m )  . .  
~~~~ ~~ 

I .  

Effluent  Treatment:  Type: FTeoi 

, 

. .  
Discha rge  Point: (Identify and show sketch on r e v e r s e  i f  m o r e  than one 

p e r building ) 

I .  . . Stack X Indus t r ia l  S e w e r  

.- Sanitary Sewer  . Sto rm Sewer  

. .  * T r a s h  Container  Type: Dempster Dumpster 
. I  

, I  

SP-6 600 Gallon O i l  Other: . .  

Disposa l  Method: Atmospheric  D i spe r sa l  Sewage P lan t  

W a s t e  P r o c e s s  Plant Chemica l  Dump 

Sewage Lagoon - Surfacc  of 'Grouna 

. :  
-----_--- C o m m u ni ty I, an ail 1 X 0:hcr 

Contaminated Burial  AFca --- X Sept ic  Tank I.-- 

.-- E s tin? at c d . I  ' Volume of Effluent: Known . 30 gal./yr. 

Contaminants  ( s e e  list) 
* I  

E s t i m a t e d  Discharge  

. .  
. .  

. .  
Monitor ing Equipment on Effluent Stream: No X Y c s  . .  

Desc r ibe  

Remarks Most of the freon is disposed of via the chem wipe and 

dempster dumpster route. 

iv . 
~. 

Do not 
in  tki: 
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LOS ALAVOS SCIENTIFIC LABORATORY 

1 

Survey of Effluent S t reams 

Group SP-6 Tech A r e a  TA-3 Building SM-30 

, Accounting Nurnber(s) 6206 
Other - .Liquid x Solid - Nature of Effluent Streams:  Gas  

(Fill out one sheet fo r  each effluent s t r eam)  

Effluent Treatment:  Type: Tribhloroethylene 
.I 

Discharge Point: (Identify and show sketch on reve'rse if m o r e  than one  
per building) 

Stack X Industrial  Sewer 

Sanitary Sewer . Storm Sewer 

Trash Container Type: Dempster Dumpster 

. Other: SP-6 600 Gallon O i l  D m  

Disposal  Method: Atmospheric Dispersal  x Sewage Plan t  

Chemical  Dump - Waste P r o c e s s  Plant 

Sewage Lagoon 

Contaminated Burial Area X 
Community Landfill X Other  

Surface of Ground 

Ssptic Tank 
- 

----.- --- 
-- -- 

-- Volume of Effluent: Known 700 gale/vr. EG t imated 

Contaminants ( s e e  list) Estirnat ecl Discharge 

Monitoring Equipment on Effluent Stream: No x Yes 

Descr ibe  

Remarks  gC$ disposed of via the SP-6 Oil Dump and transferred 

to 50 gallon barrels and burqed at; -nat.~?~hllr-rni 

iv . 

Do not 
L this . 
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LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 
SM-30 Do not w 

in this SI 
Tech Area TA-3 Building Group sp-6 

Accounting Number(s) 6206 

Other - .  Liquid x Solid - Nature of Effluent Streams: Gas 

(Fill out one sheet for  each effluent s t ream) 

Effluent Treatment: Type: Acetone 

Discharge Point: (Identify and show sketch on reverse  if more  than one 
- p e r  building) 

Stack X Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash  Container Type: Dempster Dumpster 
Other: 

\ 

Disposal Method: Atmospheric Dispersal . X Sewage Plant 

Chemical Dump -- Waste Process  Plant 

Surface of Ground Sewage Lagoon 

Contaminated Burial Are2 Septic Tank 

Comrnilnity Lzr.dr'ill X Other 

1_-- 

-- -- 
-1- 

Volumc of Effluent: Known 1 qt./yr. Estimated 

Contaminants (see list) Es tim at  ed Dis charge 

-~ - ~ ~~ ~~~ 

Monitoring Equipment on Effluent Stream: No x Y e s  

Describe 

! 

I 
Remarks Most acetone is disposed of on chem wipes via 

the dempster dumpster. 

i v  . 

a 



a .  

m I !  

I LOS ALAMOS SCIENI?IFIC LABORATORY 
\ .  

Survey of Effluent S t r e a m s  
' I  

G r o ~ p ' ~ ~ - ~  Tech A r e a  TA-3 Building SM-30 
I 

i Accounting Nurnber(s)  . 6206 
b 

- Liquid X, Solid Other - - 1 .  Natu re  of Effluent Streams:  'Gas 

. .  
. .  . >  

(F i l l  o u t  one shee t  f o r  each effluent s t r e a m )  

Effluent Trea tment :  Type: Toli.101 

.. 

Discha rge  Point: (Identify and show ske tch  on reve'rse if more  than onc  
v . p e r  building) .. 

. . : Stack X Indus t r ia l  Sewer  

Sani tary Sewer Storm s e w e r  

e, T r a s h  Container  Type: Dempster Dumpster 
.a. . 

Other: SP-6 GOO GallqD 041 pllmp 

Disposa l  Method: Atmospheric  D i spe r sa l  x Sewage P l a n t  

- Chemica l  Dump -- W a s t e  P r o c e s s  i'lant 

, .Sewage L a ~ o o n  --- Surface of Ground -- 
Contaminated Bur ia l  A r e a  X Scptic Tank -I-..-- --_ 

--------.- C om m u ni ty 1,an cX i 11 . x Othci  

I- 

Voiurne of Effluent: Icnown 10 gal. /yr, E s t i m a t e d  
, I  

Contaminants  ( s e e  list) Estim stccl Dis charg c 

. .  

Monitor ing # .  Equipment  on Effluent S t r eam:  No X Y e s  
* .  

Desc r ibe  
. I  . . 

Remarks Used to Clean vacuum equipment - disposed of on' ' 

chem wipes and oil dump. 

Do not 
in this 

I . I  
:: 

1 :  
i !  
i i  



' _  

. 
LOS ALAMOS SCIENTIFIC LABORATORY 

I 

Survey of Effluent S t r e a m s  

Group  sp-6 Tech  A r e a  TA-3 Building SM-30 
Accounting Number(s )  6206 

Liquid x Solid Other - - Natu re  of Effluent Streams:  G a s  

(Fill out  on'e shee t  fo r  each effluent s t r e a m )  

Eff luent  Treatment:  . Type: Hydrochloric Acid 

Discha rge  Point: (Identify and show sketch on r e v e r s e  if more than onc  
p e r  building) 

Stack Industr ia l  Sewer  

Sanitary Scwer  X Storm Sewer 

Trash Container  Type: 

Other: 

Disposa l  Method: Atmospheric  D i spe r sa l  Sewage P l a n t  x 
Chemica l  Dump 

-..----I 

Waste P r o c c s s  Plant 

Sewage Lagoon -- Surface of Grouzd  
---I_. 

Scptic Tank - Contai-ninatcd Eur i a l  Area  

Community LanCfill Other 
--- 

I_--. -----I-- --I-- 

1 lb/yr. Est i ina tcd  ---- Volunie of Effluent: Known --- 
5 .  

Contaminants  ( s e e  list) E s t i m a t e d  Dis cha ig  c 

Monitor ing Equipment on Effluent Stream: No x Yes 

Desc r ibe  

R e m a r k s  Used  in small amounts and flushed wlth l a w e  vol 

of water. 

iv . 

Do not 
this - - 
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t 

I I 
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i 
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i 
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LOS ALAMOS SCIENTIFIC LABORATORY 
I . .  

Survey of Effluent Streams 
Do not - 
in this. 2 

Group sP-6 Tech Area TA-3 Building SM-30 

, Accounting Number(s) 6206 

- Other , Nature of Effluent Streams: G a s  . Liquid X Solid - 
(Fill out one sheet for  each effluent s t ream) 

Effluent Treatment: Type: Suyfurlc A c i d  

Discharge Point: (Identify and show sketch on reve-rsc if m o r e  than one 
p e r  building) 

Stack Industrial Sewer . 
Sanitary Sewer Storm Sewer 

Trash  Container Type: 

Other: 

Dis po s a1 Method: A tmo s ph c r ic  Dis pe r s a1 Sewage Plant x 
Chcniical D~lm p-- 

Sewage Lagoon -- Suifacc of Ground -- 
Waste P rocess  Plznt 

--1--1 
Contaminated Eurial  Area - S.ep:ic Tank 

. Volume of Effluent: Known 1 lb/Yr* Es t imat cd 

Contaminants ( see  list) Estimated Dis charg e 

Monitoring gquipment on Effluent Stream: NO x Y e s  
I .  

Describe 

Remarks Use'd i n  small amounts and flushed with large amount 

of water ... 

i v  . 



I 

I 

i 
I 

I 
I 
I 

i 
I 

1 
i 
I 

I 
1 
I 

I 

i 
i 

i. 

l 
I .  

. .  - 8  . 
. .  I 

' *  - 
0 . .  . .  ' . .,LOS ALAVOS SCIENTIFIC LABORATORY . . :. I. .* . a  

.. . L ,i. 
. . ' , , . . . I  

. -  
. . . .  . . . . . .  * - :  . . .  . . . . .  

. . . . .  . .  I 

. . .  . .  . .  Survey of Effluent S t r eams  
. .  . .  . -  : ..i' 

Tech Area  $A-3 Building SM-30 . .  0 1  ,? ' Gro'up:' SP-6 
. :. .;i 

-.' i:i::% Nature 'of Effluent Streams: Gas 

. . .  
' '.' ;i. Accounting 'Nurnber(s) 6206 

, I '  .' ! , i  . 
Other - .Liquid X Solid - - .  . a # .  ' :  

: ' (Fi l l  out one sheet for each effluent s t r eam)  
, a  . . . .  . .  

Effluent Treatment: Type: ' Bu.si&ss Machine O i l  
. .  . 1  . .  

. ::.. 
. . .  I -I 

:. . , : .  . . .  . . .  
. , I  ' J .  . Discharge Point: (Identify and show sketch on reve'rse if m o r e  than one 
..: I ! , . , , . * a  . .  . 1;;. .. 
,.:, I . '  . : 

. .  . . . .  .. per  building) 
.. , . 
, :  ;. I . :  1111 . . . -  "Stack  X Industrial Sewer  

I .  
. *  I .. 

I .  I. I . 
. . .  I '  :. 

I !-: 

5 '  I . . . .  Sanitary Sewer ' Storm Sewer 
. , ,  . . . . .  
\\!..:: ' . . . . . . .  Other: 

. I .  : . .  
.., 'I . 4 Trash Container Type: Dempster Dumpster . . . . . .  . .  

. I  
. I . . .  

sP-6 600 Gallon O i l  Dump 

, ' ,  Disposal Method: Atmospheric Dispersal  X Sewage Plant  

, .  I '  

I . .  : .  
, !  I .  

- . *  . . . . . . .  .... .. . .  -.- Chemical  Dump . - Waste  P r o c e s s  Plant 
. ' . .  : . . .  

. I  Scwagc Lagoon . Surface of 'Ground 

I Contaminated Burial  A r e a .  x Septic Tank , 

I .  

. .  --- . .  I . 
. . I  . . . .  --- --.-.-. .I 

------"---..- Community Landfill X Othcr  -. 

.. 
Estim atccl Dischargc 

' I  . . .  
. .  

. . . . .  - . . . . . . . .  . I . .  

. .  
. ' '  Monitoring Equipment on Effluent Stream: No X Y e s  . 

I .  . -  
Describe 

. . . . .  . . .  . .  
, I  

I .  

Rcrnarks . 

E o  a 
in t! - 
i .  

1 
I 
1 .  I 
I 
i 
I 
I 
I '  

i 
i 

1 
I 

I I 

I 
i 
I 
I 
I 
i 
i 

! 
I 

i 
i 

I 
i 
i 
I 

I 
I 

I 
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w 
'LOS ALAMOS SCIEhT IFIC LABORATO-RY 

r ' t  

Survey of Effluent Streams'  
DQ no .' ;' GroupSP-6 Tech Area  TA-3 Building 
- 

. ! , .  Accounting Number(s)  6206 
. . .  

Other ' - . . !  Nature of Effluent S t reams:  Gas  .Liquid x Solid -. : ' I '  

. (Fill out one sheet f o r  each effluent s t r e a m )  I .  

. .- 

. Effluent Treatment: Type: Kerosene 
. ,  

- ~~ -. 
Discharge Point: (Identify and show sketch on r e v e r s e  if m o r e  than'onc 

p e r  building) 

a'. Stack X Industr ia l  Sewer  

Sanitary Sewer . Storm S e w e r  . 

0 Trash Container Typ'e: 

Other: 'sP-6 600 Gallon O i l  Dump . 
. .  

Disposal  Method: Atmospheric  Dispersal  X Sewage Plant 

Chemica l  Dump -- I 

Waste Procc 'ss  Plant 
. .  Surfacc of Ground - . Scwagc Lagoon 

Contaminated Burial Area  x Septic Tank ---.- .-- --e 

Otkcr . 
------I-.- 

Community Landfill --- 
-..--- : ,  Volume of Effluent: Known 5 gal./yr. Es t i r n  at cd 

Contarninpnts (see  list) . Estimatccl Discharge 

Monitoring Equipment on Effluent Stream: No X Yes 

Descr ibe  

R e m a r k s  Disposed of by b u r i a l  a t  contaminated burial n p p p .  



LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 
DO not writ Group SP-4 Tech Area T A - ~  Building ~ ~ - 3 3  

Accounting Number(s) 6234 

Nature of Effluent Streams: Gas 

(Fill out one sheet for  each effluent s t ream) 

Liquid - Solid - Other - X 

Effluent Treatment: Type: 

Discharge Point: (Identify and show sketch on reverse  if  more  than one 
p e r  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash  ontainer Type: 

Other: Trucked  t o  Contamina ted  Cu.mp / v a n t a  FF 6 z 

Dis po s a1 Me tho d: Atmo s phe ric Dispe r s a1 Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other B u r i a l  

Volume of Effluent: Known Estimated 

Contaminants ( see  list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: F - 3  Yes 

Des c ribe 

Remarks O c c a s i o n a l l y  a s k i d  f m  r a d i o a c t i v e  s h i n p i n g  c a s k s  5ec: 
c o n t a m i n a t e a .  'Tnese s l c s d s  a r e  d i s p o s e d  of t h r o u g h  ProuD .H-l. 

manner .  Th a e  q v e r a  e a lxim t e l y  35 e r  y e a r .  
t o  t h e  1 n f ; e r s t a t e  P r o t e c t i v e  Laundrg  c?io+h!%G9 & b o n k a m i n a t .  s e t  tn qontjm!.nited on  e r v i c e  a r e a  l a h t a  t $e an  
f o r  c l e a n i n g .  This l a u n  ry e r a g e a  a p p r o x i m a t e l y  3 , w o  l'r~s 

this spac 

€ 8  
hn 
m 
r n  
ike 
3 ted 

day.  
. .  5 
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LOS ALAMOS SCIEh? IFIC LABORATORY 

Survey of Effluent S t reams 

Group Spa8 Tech Area T A - ~  Building SM-30 

Accounting Number(s)  6208 

Nature of Effluent Streams: Gas 

(Fill out one sheet  for  each effluent s t r eam)  

Other - Solid - Liquid - 

Effluent Treatment:  Type: 

Discharge Point: (Identify and show sketch on reve-rse i f  m o r e  than one 
p e r  building) 

Stack Industrial  Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Dispos a1 1Method: Atmospheric Dispe r s a1 Sewage Plan t  

Waste Process Plant  Chemical Dump . 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area X Septic Tank 

Community Landiill Other ' - 
Volume of Effluect: Known Estimated 

Contaminants ( s e e  list) Est imated Discharge 

Monitoring Equipment on Effluent Stream: No Yes 

D e s  c r ibe 

R e m a r k s  W P  a r q p t p  11 c w i n a t e d "  or "wornout" laundry and 

shoes. We deposit boxes in radioactive trash dumpster provided. 

John Enders of Group H-1 i s  contacted. 

. Approximately 4000 lbs/month 

H e  arranges for proper disposal. 

Larry Apodaca 
iv .  . Laundry Section Supervisor 

Do not w 
in this st  
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c 4 . 5  x 10- 15 0.16 4.5 10-l5 

< 4.5  x lo1? 4.5 10- l5  . -- '< 0.08 

e 0.15 
-- . 

4.5 10-l5 

0.11 

0.14 

a- 
0.32 . -14 1.4 x 10 4.1  1 0 - l ~  

9.0 1 0 - l 5  ~0.08 - 
-14 - L& x 3.0' -- 0.06 - 

- < 0.02 

< 0.02 -15 c4.5 x 10 

1.8 10-l3 

2.7 10-l3 

g . ~  

i . 4  

--- 3.55 

5.5 10-l3 --- 0.22 

1.3  10-l3 2.14 
-14 2.7 x 10 0.06 

.e 0.G2 
---- 

2.3 x loL1' 4.5 1 0 - ~ 5  
I 

4.5 10-l5 . 0.03 

0.02 

Section I : Robert !41i;chea, H-5 
Eldon Christesaen, C3S-11 
Ld-iar Jo!?~!Go;~, E-8 

I 
I 



LOCATION 

TA-2-9 

2%- 3 - 35 

I 

TOTAL pCi DISCHARGED 
I ,  

AVERAGE v C i / C C  HIGHEST i n  pCi/cc 
. 4 ' A r  3.6~10" ' j 3 X e  7 . 1 ~ 1 0 ' ~  41AI: 7 . 0 ~ 1 0 ' ~  '3 'Xe 2.4~10" 4 ' A r  3 . 7 1 ~ 1 0 ~  '"Xe 8 . 7 4 ~ 1 0 ~  

- 1  13 'Xe ~ . O X ~ O ' ~  ' "Rb 1.3xLO" 13'XeZ.Rxl J - ~  8 8 - 2 . ~ ~ 1 ~ - 7  135~e1.04x10 7 8eRh - %io4 

.53 rn 12 '73 a 
- 

10.56 

5.06 

.69 

2.25 

89 

1 .22  

2.73 

.17 

TA-3-66 

3.2~10" 

9 . 0 ~ 1 0 - l ~  FE-26,27 2 9 9  4.5~10" 

(No FE# ',t'''o 
. Main Stack) 1.4~10- '  

TA-3-102 
9 . 0 ~ 1 0 " ~  

1 . 4 ~ 1 0 " ~  FE-6 2780 9.0~10-' 

FE-9 O % O  9 . 0 ~ 1 0 " ~  

FE-10 47ip 1 . 4 ~ 1 0 - ' ~  

TA- 3- 14 1 
~ 

. 1 . 8 ~ 1 0 " ~  

: Ti-35-2 FE-2 "'h * 1.4~10- '  

1 .6~10-  ' FE-3 Qh~,, ,  3 . 8 ~ 1 0 - l ~ .  

FE-6 23qp, 3.0~10" 

FE-8 " Y b -  2 . 7 ~ 1 0 " ~  

FE-17 I% ,"SU 7.2~10" 
FE-1.1 Ihn 8awa,5_ C4.5~10"~  
(No FE#) 

FE-7 ' ' '~~ 8.2x10-1 

w -  II 

FE-36 

5.. 4x10" 

TA-41 
L TA-46-1 

TA- 4 6- 16 
II 

I TAr46-31 

TA-4 6 - 3 1 FE-37 R g  103215~ 1 . 4 ~ 1 0 ' ~ ~  



. .  

- \ . .. . .. '. __. . --.n - -..a - FOR MONTH OF December 

0 FOR YEAR OF' ' 1972 . 
. * MONTHLY REPORT ON STACK DISCHARGE (CO - 2 -  

. .  

. FE-37' 

FE-38 

FE-39 

FE-40 

1 stack 
! .  

AVERAGE p C i / c c  HIGHEST in y C i / c c  TOTAL ]JCi DISCIIARGED LOCATION 

DEWS ALPHA ALPHA BETA ALPHA BETA - - 
FE-1 1.2~10-' * 2 . 1 ~ 1 0 ' ~ ~  - - -  2.ix1o-14 3 . 7 x 1 ~ - 1 4  . 3 1  .56 
FE-2 1.ox10" 2.0k10-'4 ' 2 . l ~ l O " ~  2 . 6 ~ 1 0 " ~  .58 1 . 1 3  
FE-3 ' 1.2~10-l~ 5 .4~10"  3.5~10"~ 9 . 5 ~ 1 0 " ~  .06 .03 . 

TA-50- 1 

2' '9pK FT 

I 

N 
b i 2 
2 
d 

a. 4 x 1 0 ~ '  2.3~10- ' 2 . 4 ~ 1 0 - '  3 . 8 ~ 1 0 -  0.12 5 .6~10"  ' . 
? ? S U  FP . 

AVERAGE I.rCi/cc HIGHEST in VCi/cc 

Alpha Beta .Alpha Ec ta 

FE-ll t TA- 4 8- 1 

TOTAL VCi DISCIlRRGED 

-- Alpha . Beta 

. P 
1.8~10" ' 3. Oxlo-' 3.pxlO -1  5 ' 6,3x10-14 A -' 

F? 1 mu 
. 1 stack FE-12 

FE-13 

1 . 3 ~ 1 0 - 1  1.4~10'~ 2 . 1 ~ 1 0 - 1  4 . 9 ~ 1 0 -  - FE-15 

FE-16 
1 stack 0.69 70.44 

2 37 P i  Ff 

la Wing Stack 4.8~10" 4.7~10" ' 7.1x10-' I 0.08 2.67 
9L Q 

L4x10 - 2  FE-51) Zero 1 .1~10 '~  Zero 3.7~10" Zero 
' q, Q 

' Alpha ' 

TA-43-1 FS-15 
, .  

6 . 8 ~ 1 0 ' ~  

II FEy24 l . lxlo- l  

. Alpha .. 

2.1x10- ' 
5 

Alpha 

.03 

3 . 7 ~ 1 0 ' ' ~  



I -  

C 

FOR MONTH OF November 

FOR YEAR OF 1972 

LOCATION AVERAGE UCi/cc HIGHEST in pCi/cc 
41Ar 3.9~10'~ 133Xe 7.6~10'~ 4 ' A r  7.1~10'~ 13'Xe 2.4~10" 

. 1j5xe 1.1~10'~ "Rb 2.7~10" 13'Xe 3.0~10-~ *8RbJ.0x10'B 

TOTAL V C i  DISCHARGED - 
' A r  3.84~10' ' jXe 9.59klO' 

135x 1 1 u7 eaRb .J . ./1x1o3 TA-2-9 

FE- 1 TA- 3- 3 5 5.2~10" 2.6~10"~ . . .52 

.97 
I 

- 
FE-2 6.8~10"~ -1.3~1O-'~ . 

- FE- 3 

TA-3- 66 FE-8 3.0~10" l .OX10"2 9.73 

FE-9 * 

FE-10 

FE-13,14,15 

FE-24 

FE-26,27 

10.51 

1.54 

5.18 1.1~10-l 

6,2x101' 1.91 
1.8~10" .46 

TA- 3- 10 2 

. . TA-3-141 

(No FE# 
Main Stack) 5.9~10" 6.8~10" 11.61 

.67 

.75 
FE-6 3.7~10" 1.ox10" 3. 

8.9~10"~ 3.3~10"~ 

. 3.7~10"~ 
.* 

FE-9 

FE- 10 7.0~10"~ 1.17 

.07 Ti& 3 5- 2 I FE-2 - 7.2~10''~ 7.2~10" 

PE- 3 3.2~10" 5.6~10" 

FE-6 3.5~10" 4.5~10"~ 
.36 - 0  
.17 

07 FE-7 . 1.9x10" 4;1~10''~ 

FE-8 . 

FE- 1'7 
FE-11 8 
(No FE#) TC I 

FE-36 Rm 168 
4' I' TC IV 

9.6~10" . 

4.1~10" s 
6.8~10" 
1. 7x10'' 

-J.,9xlQ-I!?- 
. Zero 

' TA-41 
TA-46-1 
TA-46-16 

TA-46-31 

TA-4 6 - 3 1 
I1  

.13 . . .  . . . . . . . . . .  

-_-97. 

FE-37 FJII 103 Zero . . .  Zero 



AULU u r u u  Uh STACK DISCHARGE (Cont ' d) 

. .  i 

.. - -. .. ..(.ri..l 
- 2 -  

FOR YEAR OF ' ' 1972 

TOTAL V C i  DISCHfrRGED LOCATION AVERAGE VCi/cc HIGHEST in PCi/CC 

-I_ A L P M  BETA 
2.3~10'~ 7.5~10" ' 

. 2.3~10-l~ 5.0xio-l~ 
7.2~10" 2.5~10" 

BETA - ALPHA - 
TA-50-1 FE-1 8.6~10'~ * . . 3:2x10'" .. - '  

FE-2 8 .  1x10-1 .3.0~10" 

FE-3 . 3.6~10" ' 1.1~10-l~ 

BETA 

-22 .a3 

. 4 4  1.63 

- ALPHA - 

.02 .05 

AVERAGE uCi/cc HIGIIEST in lJCi/cc 

Alpha B e t a  -- 
TOTAL PCi DISCHARGED 

Alpha . 

.29 

Alpha Beta Beta 
TA-'48-1 1 FE-11 

FE-12 

FE-13 

FE-15 

FE-16 

FE-37 

.FE-38 

Z'E-39 

FE-40 

I 
1 stack 2.9~10-l~ , 1.5~10'"- 5.0~10"~ . 1.59 

541.91 2.4~10" 8.3~10" ' 1 stack 1.72 

I 

1 stack I 7.7~10" 1.2~16-l~ .05 

- 29 

.99 

6.6~10~' Lpha Wing Stack 4.26 

1 . 8 ~ 1 0 ~ ~  FE-51) * 4.6~10'~~ 
.... 

PS-15 

"Alpha . 

1.5~10" 

Alpha - - 
.- . 

Alpha 

5.9~10" TA- 4 3- 1 

II 

: .07 

2.7~10'~ . 
e 

l.gxlO-' 4.5~10" FE-24 . 

Orig. - File . .  



I 

.LOCATIONJJ~~ J&. ' . .  AVERAGE lJCi/cc HIGHEST in )lCi/cc mTAL UCi DISCHARGED I 

* w 2.&10-~ 1 3Xe 1.lxlO" ' A r  5.4x10-' 3 ~ e  2. 9x10'4. "Ar 2.73~10' 1 3 3 X e  1.12~10' 
,-TA-2-9 ' 35Xe 1.3~10'~ -- 135Xe 3.6~10'~ . ''a -- . . '"Xe 1.32~10' "Rb not detectable 

TA- 3- 35 . .  . FE-1. 

FE-2. 

8.4~10" ' . 1.21 

1.5~10" * 2.47 
! 
I 

! 

' e 

_- FE-3 * 

4.6~10" 

FE-9 2.3~10" 

.FE-10 ' 6.4~10"'. 

FE-24 5.7~10" 

FE-26,27 . . ' 6.8~10" 

i .  

F E - ~  . . .  

. FEL13,14,15 1.0~10=~ 

'' TA-3-66 4.5~10-f ' 
2.0x10- ' 

15.41 

12 . 99 
1.63 

. .  4.97 

6.0~10"~ 1.88 

1.83 

TA-3-102 (No FE# 
' ~ i l i n  stackj 6.6~10" ' 7.3~10'~ 1.34 ' 

FE-6 ' 
I 

FE-9 I 

FE-10 

FE-2 ' 

' €'E-3 

FE-6 

FE-7 

FE-8 . 

1.4~10" I 

2.3~10" ' 
.! L 5 ~ 1 0 " ~  

1.1x10" 
*. . 

.. . .  
1.1~10-~~ .. . 

I .  

. '2.1~10-l~ I. 
a 1  . 

'. 3.6~10'". 

2.3~10"~ . a 

TA- 3 -1 41 

I 
I .  I .  

I 
' Ti-35-2 

.26 

.25 

i.77 

4.7~10"~ . .  . .30 
4.1~10" 0 12 . . . .  

.3.9x10" .ll , .  
' 9.0~10'~~ 

5.5~10" w 09 

. .  

I 

2.93 ' - .  9.1~1o-'~ , -  . 1;4~10"~ . . . . . . . .  . .  I .  

> .  

.32 Tc I. 4.5~10"~ ' 9.0~10"~ . * . I .  

TC 1.V 5.6~10'~ 9.0xlo-A' .53 
Rm .168 bern d-. - Zero 

. TA-46-31 FE-37: . '  

* I  

Rm 103 -. Zero Zero Zero 



.. 

. I  .. C 

FOR Y w  OF ' ' 1972 e . * 
- * 

I TOTAL P C i  DISCHARGED . .  . .  . 

BETA ALPHA 

2.10 1.18 

2.36 5.25 

- - - -- -- .15 .45 

LOCATION 

. .  . 
HIGHEST i n  uCf/cc 

BETA - ALPHA - .. - - 9.9~10'~~ "1.1~10'~ 3 

.1.2x10" 2 0 3x10-1 3 
1.1~10" .3.0x10'1 'J . -  

_ .  

AVERAGE pCf/cc 

- ALPHA - BETA 
4.5~10" * * ' - 7.9~10'10 i 'PA-50-1 FE-1. 

FE-2 

FE-3 

FE-12 

4.2~10" ' 9.4~10" - -. 

3.2x10" 9; 6x10'' 
1 .  

. .  I 

- .;'. . . 

I . 0. . a ! % . . -  

AVERAGE 'VCi/cc . HIGHEST i n  pCi/cc . I  . TOTAL UCi DISCHARGED 
' .  .* . . . .  . 

- I  Beta \ A l p h a  * Alpha .. ... . . . Beta Beta. - . Alpha 
. *  _ .  TAL4 8-1 

1 stack 
I 

FE-13 J I . .  
I 

i: 3x10" . FE-15 
I 1 stack 

. .  
3.6~10''~ 1'. 8x10-1 1. 5x10k1 22.60 186.09 

. 0 .  . 
-1 

1.1~10;' 2.3~10" 1 . 9x10'' ' 1.1~10'~ 7.5~10'~ - 
' FE-39 

. FE-40 
I .  

FE-45 (#I) 

. FE-46(#2)  
2 oxlo- 1 3 I Upha Wing Stack . . 2.2x10-'2 . 7 . 7x10" 8.1~10" - 11.32 120.03 

FE-513 1.6~10" 

c .  

. .  

' TA-43-1 FS-15 . - 

t,,. .* . " . FE-24 2 . 7 x 1 0 - 1 '  . . . - .  . .  - 
.. . 

Alpha ; A l p h a  

7.4~10"' . 

9.1X10'" . . .  
e .  . 

Alpha . 
3.9~10" - 

I .  Orig. = F i l e  
1 -  



FOR MONTH OF Scpthbcr 

FOR YEAR OF 1972 

LOCATION 

TA-2-9 

TA- 3- 3 5 

AVERAGE VCi /cc  HIGHEST i n  VCi /cc  . 

''%e 1.1~10-~ e a ~  -- l3 'Xt2  2.9~10" "Rb -- 41Ar 3.3~10" 1 3 3  Xe %Gx~O'~ 4'Ar 5.4~10'' Xe 2.5~10'~ 
TOTAL U C i  DISCIIAaGED - 

' ~ e  9.7&10' 41Ar 3.3~10' 
"Rh not detoctabl 5~~ 1 . 2 ~ 1 0 ~  

.73 

1.16 
-- 

FE-1 

FE-2. 
FE- 3 

FE-8 

FE-9 

FZ-10 
. FE-13,14,15 
FE-24 

FE-26,27 

(No FE# 
Main Stack) 

9.6~10'13 

l.lxlO"2 

TA-3- 6 G 8.46 

8.82 

1.10 

6.24 

2.10 

.60 2.3~10" ' 
TA- 3- 102 

8.2~10-' 3.0~10" 1.60 

TC I 

3.5~10" TA- 3 - 141 FE-6 

FE-9 

PE- 10 

FE-2 

FE-3 

. FE-6 

FE- 7 
Fi-8 . 

.26 - 

. *  
4 ~ r,ylO" 
3.7~10" 

1.04 

1.17 

.07 . Ti-35-2 . 7.2~10"~ 
5.8~10" 0 5.14 

3.3~10" 

3.2x10" 

5.9~10" 

~ . 4 ~ 1 0 - ' ~  

5.4x10- 

.16 

-12 

3.2x10- 

.80 . .  2.~~10-l~ TA-41 FE-17 

4.5~10-' TA-46-16 
I t  I t  II 

G 9. , 
\ I TA-4 6- 31 

4.5~10" ' 
zero 

L Zero 

.--!i.&s10- 
(No FE#) .31 

~- 

2.49 
Zero 

Zero 

9 

. .J  .I TA-46-31 

1: 



- 2 -  #Y udOR’P ON STACK DISCHARGE (Cont’d) 

. .  
AVE.SAGE yCi/cc 

- =?HA BETA 

X A T I O X  

TA-50-1 FE-2 .’ 1 . 2 ~ 1 0 ‘ ~ ~  . -  3 . ~ 0 - l ~  
r 

FE-2 . . 1.2~10‘~~ . . 4.3~10” 

FE-3 . 7.2~10” 2.0~10- 

FOR YEAR OF ’ ’ ’ 1972 

HIGHEST in UCi/cc TOTAL UCi DISCtiARGEb 

ALPHA ’ . BETA 

2.7~10“ 8 .9~10”  
- 

. 2 . 6 ~ 1 0 ” ~  7 . 2 ~ 1 0 ” ~  

1 . 2 ~ 1 0 ”  2 Ax10’’ ‘ 

ALPHA BETA - 
.30 .97 

.66 2.31 

.03 .09 I 

AVERAGE VCi/cc  

Alpha Beta 

6.8~10” 5 .0~10”  I TA0.48-1 FE-11 

. l ’ s t a c k  FE-12 

FE-13 

HIGHEST in’ V C i / c c  TOTAL UCi DISCHARGED 

A l p h a  , Beta Alpha B e t a  -- 
. 4 1  3.00 

5.2~10“ 3.0x10” I FE-15 

FE-16 
1. s t ack  1.5~10‘ ’ 5.6~10- 2.69 1.55 

FE-37 

. 1 stack  FE-38 1.1~10-l 3 . 1 ~ 1 0 ” ~  
. .  FE- 39 

FE-40 

‘ 7 . 4 ~ 1 0 ”  52.94 ’ 

1.0~10-’ FE-45 (SI) 5, 2x10-1 5 I Upha Wing Stack 
FE-46 (#2) 

4.5~10” FE-51). 9.9x10-1 3 . 1 ~ 1 0 ” ~  3.5~10” 03 9 . 7 ~ 1 0 ‘ ~  ) 
Alpha 

TA-43-1 FS-15 . 1.7~10”‘. 

Alpha 

3.5~10” 

Alpha - 
. .. . 

08 

FE-24 1.4~10” II It I 1  - 4.5~10” 

‘ Orig. - File 



', ;/""" . FOR MONTH OF AUCJUS t . 
1 . .-- I 4 

/- 

FOR YEAR OF 1972 

L C ~ A T I O N  AVEMGE U C i / c c  HIGIiRST in LlCi/cc TOTAL VCJ. DISCtLV?GED 
41Ar 3.0~10'~ Xe 4.6~10" 41Ar 5.4~10" 2.~~10'~ .41Ar 3.1~10~ 133Xe  5.1~10~ 

l J J  

' 'Xe 5.6~10" * 'Rb 1. ( i ~ l O ' ~  'Xi? 3.0~10'~ 'Rb 1.8~10'~ 'Xe 6. Ox106 *%a, 1.. 6x10~ 
TA-2-9 

TA- 3 - 3 5 FE- 1 

FE- a 
FE-3, 

FE-8 

FE-9 

FE-10 

PE-13,14,15 

FE-24 

FE-26,27 

(No FS# 
Main Stack) 

FE-6 

0.7x10-' I; 77 
3.4~10" 4.25 

- 

8.24 

8.78' , 

1.64 

10.25 

TA- 3 - 66 . 2.5~10"~ 7.4x10".3 

i.~~io-' 

6.4~10" 

2.1~10- 2.1x10-1 

6.7~10"~ 
-- 

2.5x10' 2.23 
6.0~10"~ 3.1~10" .1G 

TA- 3- 10 2- 
1.7x10-' 1.4~10" 2.76 

.48 1 2. G X ~ O -  TA- 3- 141 7.0~10"~ 

FE-9 

FE- 10 

~- 

.ls 2.4~10" " 

3.3~10" . 1.8~10"~ .59 

1.2~10-1 Ti- 3 5 - 2 . .18 FE- 2 . 9 . 0 ~ 1 0 - ~ ~  
9.5~10-' I 1.7~10" FE- 3 

FE- 4 
FE- G 

FE-7 
I. 'p 8 

.99 
Zero a+f3 
-17 

7.2~10- 

. 0 4  1.7~10"~ 

2.3~10" 

5.2x1.0- 2.2x10-1 TA-41 PE-17 i 69 . .  

4.5~10" 
1.4s1.0" 
Zcro 

Tk-45-16 

TA-4 G -3 1 

TA-4 6- 3 1 

II I t  
2.3~10" 

Zero 
7 5 .&lo- 
- 

.32 
1 33.3 
zero 

zero 

I 



* ... PldNTHLY =PORT ON STACK DISCHARGE -(Cont'd) 
.e ..,.a 

- 2 -  

,ir 
LOCATION 

TA-50-1 

AVERAGE yCi/cc 

ALPtiA BETA - 
5 . 9 ~ 1 0 " ~  . .7.9x1O'l4. 

1.3x10"4 6.  G s l O "  

1 . 2 ~ 1 0 - l ~  3 . 7 ~ 1 0 - '  

HIGHEST in pCi/cc TOTAL MCi DISCHARGED 

BETA ALP€L\ - 
1 . 6 ~ 1 0 '  ' 1 . 0 ~ 1 0 '  ' 

ALPHA BETA 

PE-1 

FE- 2 

. 1.55 2.10 ' 
~~ 

.73 3.69 . 

.06 . 1 7  FE- 3 

' FE-11 

FE-12 

FE-13 

AVERAGE .pCi/cc HIGHEST in pCi/cc - TOTAT, pCi DISCHARGED 

Beta Alpha 
II_ 

Alpha Ec ta Alpha Beta 

TA-48-1 

1 stack 2.6~10' ' ' .19 4.23 

FE-15 

FE-16 

FE- 3 7 

FE-3E 

1 s iack 2 .  4x10'' 1 .57  91.46 

I 

2.1x10-'2 . . 3 . 7 ~ 1 0 " ~  .31 1 . 9 x 1 ~ - 1 3  i . i ~ i o - ~ ~  . 1 stack 18.05 
FE-39 

FE-40 I 

2.3~10-' 3.38 lpha Wing Stack 162.24 

FE-46 (#2){, . .  

1. 9 x 1 ~ - 1  9.5~10-' 4 . 4 ~ 1 0 " ~  

TA- 4 3- 1 

FE751) a. m o -  .02  .02 

Alpha Alpha 

FS-15 8.6~10-' 

Alpha 

.OQ 3 . 4 ~ 1 0 "  

4 . 5 ~ 1 0 - '  FE- 2 4 2 . 7 ~ 1 0 - '  

Orig. - F i l e  
'xc - Dean. D. Meyer 

4 . 3 ~ 1 0 "  



... "- . FOR MONTH OF July - - 
POR YEAR OF 1972 

LOCATION 

TA-2-9 

AVEMGE PCi/CC . HIGHEST in pCi/cc' mTN, pCi DISCHARGED 
41Ar 2.24~10~ '33Xe 4.97~10' 

80Rh S6 
41Ar 2-1~~10'~ ls3Xe 4.8~10" 4 1 ~  5.4~10" j3Xe 2.6~10-~ 

"Rb 5.4~10''~ 13'Xe 3.0~10'~ 'jsXe 5.7~10'~ "Rb 1.7~10" . lssXe 5.9~10~ 
. .  

FE- 1 TA- 3- 3 5 . 8.3~10'~~ 

2 .  0x10-1 

4 . 9 ~ 1 0 "  .86 

3.00 
-' 

FE-2 
FE-3 

. 1.4~10"~ 

4.3~10" TA-3- 6 6 
. I  

. 2.4~10"~ 

8.2~10" 

2.0~10-l3 ' 

4.0~10'" . 
. 4.2x10:' 
1.0~10-~ 

FE-8 

FE-9 

FE- 10 

FE-13r14r15 

FE- 2 4 

FE-26 27 

14.26 

12.33 
~ ~- 

.86 . 
. . 4.97 

3.10 

3.1~10" .08 

TA-3-102 (No FE# 
Main Stack) 4.6~10"~ 1.3~10"~ - 

2.6~10-l~ 

3.0~10" 

* 2.3~10" ' 
4.7~10" 

.93 

.32 

.45: 

.63 

TA-3-141 FE-6 . 
FE-9 ' 

FE-10 

1.7~10" 

. -  
1.9~10" 

. 2.3~10'" Ti-35-2 FE-2 
FE- 3 

FE-6 

FE-7 ' 

FE-8 . 

. .45 

.41 3.9XlO" 1.1x10" 
4 

5.9~10"~ 3.7~10'~~ . .19 

7.0~10" .20.  

.02 5.9~10" 1.4~10" 

TA- 41 4.5~10" FE-17 .e14 . .  . i.1~10-l~ . . . . .  

2.3Xi0-1~ .44 TA-46-16 (NO FE#) TC I 6.2~10" 
TC IV 1.8~10'" . TA- 4 6- 1 6 II II 

TA-46-31 FE-36 ' Rm.. 168 TTOX6-- 
TA-46-31 . FE-37 m. 103 2.8~10"~ 

16.78 
T 

5.2~10" ' .07 



- 2 -  
- *  

FOR Y& OF'.' : 1972 , . . - . -  I - 
L 

LOCATION * AVERAGE VCi /cc  

ALPHA BETA - - 
FE-1 2.2~10-l~ . . . . i.3x1~-13 

HIGHEST in I.rCi/cc 

ALPHA BETA 

3.8~10"~ 1.8~10-l~ 

2.8~10" 1.8~10" 

3.3~10" 8.6~10" 

I .  
_L_ 

TOTAL PCi DISCHARGED 

ALPHA BETA - 
. -58 . 3.31 -. 
1.31 6.38 

i 

.07 .23 .,% 

TA-50-1 
FE-2 

FE-3 

AVERAGE ' p C i / c c  HIGHEST i n  ClCiLcc TOTAL V C i  DISCHARGED 
Alpha 

1.5~10" 

B e t a  B e t a  A l p h a  Beta , 
Ti'i-4 8-1 

I stack I FE-11 

FE-12 

FE-13 

7.6~10"~ . ~.6~10-~4. 1.0~10-~~ 92 4.56 
~~ 

3.70 .48 I FE- 15 

FE-16 
7.1~10" 9.2XlO" f stack 

E " 

5 I FE- 3 7 

FE- 3 8 ?. stack 
cv 
I- 
Q, 
r i  

2.2~10-' ! 
1 5  . . .04 

FE-39 

FE-40 
5 

0. P 6 5.6~10" pha Wing Stack 2.8~10-' 1.6X10-' ' 
I .  

7.2~10" 1.9~10" ' 
.56 U L  

6.1~10" 2.6~10" ' FE-511 '8.2~10-~ ' . .19 

Alpha 

3.1~10" 

. 'Alpha 

FS-15 7.7~10" 

FE-24 5 . 4 ~ 1 0 "  . .  

Alpha 

3.59 
.. . .  

1 .  

I TA-43-1 

TA -43-1 
I .  

2.1x10- 

. O r i g .  - File 
. XI.: - Dean D. .Mever d 



FOR MOWTN OF June 

FOR YElLR OF 1972 

TA- 3- 3 5 FE- 1 .4.6X.10''~ . . 
FE- 2 . 9 . 5 ~ 1 0 " ~  . 

-- 
. FE-3 - .  

TA- 3- 66 

TA- 3 - 10 2 

TA- 3 - 14 1 

Ti- 3 5- 2 

. .  
FE- 8 ' 4 . 2 ~ 1 0 " ~  

FE-9 1.7~10" 
~~ - 

FE-10 5. Oxlo-' 

FE-l3,14,15 1 . 0 ~ 1 0 - ~ ~  I 

FE-24 ' 7 . 7 ~ 1 0 " ~  

FE-26,27 3.4~10"' . -  . -  

(No FE# 
Main Stack) 1.ox10-~ 

. I '. . _ .  1 . 4 ~ 1 0 " ~  

FE-10 . .  I 1 . 2 ~ 1 0 - l ~  

FE-6 ' 

FE- 9 1.5~10" ' 
.* 

FE-2 . - i . 2 ~ 1 0 - l ~  

FE-3 1. 2x10-1 I( . .  
FE-6 ... . _  . 6.2~10"~ . - . 

. . . .  7 . 7 ~ 1 0 " ~ .  ' .: : ..... .. :.' . .  
. .  . 1 . .  :,.'I. . ' FE-7 

FE-8 . ,. 4.5~10" ' 
..  a .  . .  

. 4.5~10'" * .  

1.9x10-'-~ - .  

1.9x10-'2 - .  
7.9~10" . .  

4.9x10-' 

I .  

1.36 

1.36 

9.46 

1.22 

4.9b 

2.39 

8 

.... .:., -. >.,, . . . . . . . . .  :77 . . .  . I . .  

FE-17 . .  . ,  .. -I::. . 7 . 2 x 1 ~ - 1 5  . 2.iX10-'4 . 
I. . . :, - 

. .- . TA-41 

TA-46-16 
. .  

31 . . .  ...* . . .  , '# ' - .. .. ' * TA-46-16 (No FE#) TC I ". ., 4.5~10"' 9.ox10- 
- * d  . 7.0~10"' f I :  .'. - I  - .  .- 

(NO FE11)T.C IV.:., . 7.0~10'" . . ,  -:: 'i . . .  . . I  

Zero TI)-46-31 FE-36 Rm. 168 ' Zero . . I  i . .  . , _ .  Zero-. m . ,  

. I '  . . . Z'ero I .  .. 3 ,:. * *  . . . Zero . .  r $  

TA-46-31' FE-37 Rm. 103 ' Zero . . 
TA-.46-31 '7 Rm. .170 ' .. No$ i n  oparation due t o  technical difficulties:.: . .  . r  . . .  . . .  

: I . . .  I . . . . . .  . Lh)E'.)CC.*)LItI I Rr*."s  C ' * C C ' ? L  . .  
---- ---.- - -.-- -- --- ------ .---..---_._- -- ---_ 

. .  .09 . .  

7.7~10'" . . , .  2.02 
. _  . . 1  

.,26 

c34 

. .  
I - .  

3.5Xio-'4 

1 . 9 ~ 1 0 " ~  '..i 

. .  .. 
. . . . . .  -:. . .  

.38 , .  . . -  1 2 . 7 ~ 1 0 " ~  ; .r:  : . . .  
I I .  . . I  . : . .  . . .  i. .12 . 2 . 8 ~ 1 0 " ~  ...... -: 



.... ,.......-... .... - - - . C  . . . . . . . . . . . . . .  
.. . .  .. . . . . . . .  .. 1'. . .  . . . . . . . . . . .  MONTHLY REPORT ON STACK DISCWRGE . .  * :  (Cont'd) L -. 2 -. . : i r  . I. ._ :- 

- 0 .  I 

. I  

% . -  

. .  . .  . .  .. 
. .  I .  

. .  . .  
.. *, :; AVERAGP pCi/cc . .  ... 

0 . BETA . .  ALPHA - 
' e  HIGHEST in pci/cc' 

ALP~IA 'BETA - -  

LOCATION 

TA-50-1 

' 3.2~10" 'a '  * 2.. 0x10'' 
. .  

FE-2 , 

FE-3 . 2.3~10"' . '  : 9 . 0 ~ 1 0 " ~  

I 

.. 
., 

a ,  
. I  . . . .  ....... 
:' I . . I  

. .' . 
I .  AVERAGE 'pCi/cc HIGHEST in JJci/cc 

* Alpha Beta 
- 1  

. Alpha .. 8 . .  Beta 

.. .. 
. . .  

FE-11 

FE-12 

FE-13 

TAm.48-1 

1 s tack  7.86 

5.71 1 stack 

1 stack 

5 . 9 ~ 1 0 - l ~  ' 1 . 6 ~ 1  

, s, . .  . . . .  * . .  .. 

.20 

4.5~10'" 4.0x10-" . . . . .  , % .  .. 1.39 ' 16.43 
. . . . .  
* . .  * .L . '  . , . .  

.pha Wing Stock 

2 . 3 ~ 1 0 " ~  1 . 6 ~ 1 0 " ' ~  1 s . '  . 514x10" .03 
. .; 

FE-51) * 1.7~10"' 1 . 0 ~ 1 0 - ~ ~  

Alpha .. . /  
Alpha I. 

Alpha 

FS-15 . - -  6.8~10- 
-. - 

1.4~10" .I .03 i 

4. 5x10-1 

TA- 4 3 - 1 
X 

\ 

2.7~10' ';' '. FE-24 ~ . R x ~ o - ~  1'-4- 4 3- 1 
I 

0ri3.: F i l e  . .  
Xc:. Dean D. fileyerfl - 

...................... ... .. - 1 -  ..- 
- 

. 



FOR MONTH OF May 

FOR YEAR OF 1972 

LOCATION AVERAGE VCi/cc HIGHEST in VCi/cc 
41A3 1.6~10-~, ’ 3Xe 3 ~ 1 0 ’ ~  41Ar 2.4~1O’~,’ 3Xe 1.4x10-’ ’Ar 
135Xe 3.6xJJ -6,e8Rb 3.6~10-lo ”’Xe 1.6~10 -5 , . eeRb .l~lO‘~ 13’Xe 3.6~10~ 380 

TOTAL UCi DISCHARGED 
< 

TA-2-9 

TA- 3- 3 5 FE- 1 

FE-2 

FE- 3 

FE-8 

FE-9 

FE-10 , 

FE-13,14,15 

FE-24 

FE-26 , 27 
(No FE# 
Main Stack) 

FE-6 

FE-9 . 

FE-10 

FE-2 

FE- 3 

FE-6 

FE-7 . 

. i . 0 ~ 1 0 - ~ ~  4.5~10“ 1.04 

.90 
. . -  

1 

6.1~10-’ 
- 

4.1x10- 
- 

5.4~10” * TA-3-66 3.ox10-1 

5.6~10” ’ 
18.18 

11.04 

1.32 

11.10 

2.45 

.34 

7.4~10” 

TA- 3- 102 

TA- 3- 141 

1.3~10” 

‘1.6x10-’ 1.3~10” 3.22 - 

1. 8x10-1 .33 

’.52 2.3~10” 
- .. 

2.1x10-1 

8.1~10-~’ Ti- 3 5-2 

0 .  
. 1.7~10”~ .16 

.21 

.08 

~- 

4. Oxlo-’ 

2.3~10” 

1.4~10” 

1. 7x10-1 

2. 0x10-1 

9. sxio-’ 
1.5~10” 

5.9x10-’ - FE-8 . 

. TA-41 FE-17. 

.02 

‘.19 . . . . . .  
Zero . .  

5.9~10” ‘ 1.8xlO-’ 
Zero ‘ TA-46-16 (No FE #) TCI 

TA- 4 6- 16 (No FE#) TC IV 1.5~10” ‘ 
. TA-46-31 FE-36 168 Zero 

PA-46-31 FE-37 103 zero 

Zero - 4.5~10” . .14 
. Zero . Zero 

- 

~ - .  zero Zero 
TA- 46- 3 1 ? Rm 170 Not in operation due to technical difficulties. 



~ . .  
\ .. - .I ..a . r.. . '. I .e.:., r; ;, 1. :.. ; 

, NONTHLY REPORT ON STACK DISCHhRGE {Cont'd) - 2 -  
FOR YEAR Or"' ' 1972 

TOTAL lJCi DISCHPAGED . 

AL?HA BETA 

1.86- 
2.31 .17.22 
A L  

r. .. - 
4 

LOCATION HIGHEST in VCi/CC 

ALPHA BETA. 

2.7~10-' 6'. Oxlo-' 

.. * 1.. 5x10'' 3 9.1~10"s 

8.0~10" 7.1x10"3 

p C i / c c  

BETA 

'3. 1 x 1 ~ - 1 3  - 

3.1x10" 

2. 0x10-1 

AVERAGE 

ALPHA 

7.0~10"~ 

4. lxlo-' I 

- 

2: 0x10-' 

TA-50-1 FE-1 

FE- 2 

FE- 3 

FE-11 

FE-12 

FE-13 

FE- 15 

FE- 16 

FE-37 

FE-38 

FE-39 

FE-40 

t 

I 

TOTAL p C i  DISCHARGED 

, Beta Alpha 

AVERAGE Y C i / c c  HIGHEST i n  IlCi/CC 

Alpha Beta Alpha Bc ta - 
TA-4 8- 1 

3.8~10-I 1.5~10" 6. EI~~O-' 5 -  2. 0x10-1 1 stack 

2.8~10" ' 2.1~10" 5.7~10" 3 .Oxlo" 1 stack 

9.8~10-~ .25 
h 

1.1~10-'~ 3. Oxlo-' 3.4~10-l~ 4.5~10-l~ 3. stack 
I i m  

IC a 
8.74 334.71 

5.6~10'~ 7.44~10-~ 

alpha Wing Stack 

1.3~10-'~ 1.8~10-' 2. 3x10-1 3.0x10-' FE-51) 

Alpha 

6.0~10" 

Alpha 

FS-15 2.8~10- ' 4' 
. Alpha .. 

. _ .  .13 TA- 4 3- 1 
. .  

FE-24 9.0~10-'~ 2.1~10- TA- 4 3- 1 

C a r l  Buckland 



TA- 3 - G 6 FE-8 3 5.5~10" 
1.8~10" - ' 
6.8~10" 

PE-3.3,14,15 1.2~10-'~ 

FE- 2 4 5.4~10" 

FE-26 ,.27 6.6~10"~ . 

2. 1x10-1 2 

6.r?xlO" 

7.9~10" 

4.3~10" ' 
1.7~10"~ 

6.8xl;O' ' ' - 

17 .94  

9.58 

1.67 

5.53 

1.69 

- .17. 

TA-5-102 (b!o FE# 
Fbin Stack) . ~ . G x ~ o - ~ ~  . 1.3~10''~ . 5 . 0 5  

1.2~10'~~ 1.6~10' ' " 
9.0~10- 1.4~10" 

2.0x10-'" . * 2.8~10' ' - 
.22 

.20 

. 6 3  

FE-3, 1.4~10" " 2.1~10- .26 

FE- 3 6.3~10''~ - . 1.6~10" 6 4  

3.1~10" - 1 2  

FE-8 4.1~10''~ 7.2x10-' 

- 
TE-6 2.7~10' 

-..n3 

--,03---- 

. FE-7 1. 0x10-1 4 2. 8x10-1 

d 

.71 i 4  
-I . . 6.3~1Q- - 1 4  

, T'E-17 2.3x10- 
.I--- 



3 EIONTHLY IzEPOI?.T ON STACK DISCHARGE ' ( C o r k  I d) a .  

; LOCATION 
2 

# 

TA-50-1 

' AVEN\CE lJCi/cc 

. -  ALPI-UI DETA 

. 3.9~10'~ '  . 3.2~10" 

'1.9x10-1 1 . 6 ~ 1 0 ' ~ '  

. . 1 . 2 ~ 1 0 - l ~  9. 6x10-1 

. IiTClIEST in pCi/cc TOTAL pCi DISCIIARGED 

. 6 . 6 ~ 1 0 " ~  5 .9~10"~ '  .99 8.28 

. 8.68 '1.02 

. .05 .43 

- ALPHA BETA - . ALPfiA BETA - - 
.4.0x10." ' 3.4~10" 

1.7~10" 1.4~10" 

FE- 1 
FE- 2 

FE- 3 

v 

AVERAGE pCi/cc HIGHEST in pCi/cc 

Alpha Beta .  

TOTAL pCi DISCHARGED 

Alpha B e t a  Alpha D e  ta 

1 . 7 ~ 1 0 " ~  

:A- 4 8- 1 

1 stack 

. FE-11 

FE-12 

FE-13 

FE-15 

FE- 16 

FE- 3 7 

FE- 3 8 

PE-39 

FE-40 

02 i" (Y 

. 8 . 4 ~ 1 0 " ~  .SO 10.16 

Ji 
I 

.02 '.23 8.1~10" 6 .  4x10-1 . 

2 : 1x10'1 5.2x10-.l 1 s tock  2.71 11.11 

3.0x10" 1 stack 3 . 4 ~ 1 0 ' ~  

8.4x10-' A l p h a  Wing Stack 15.02 472.46 

1.5~10" FE-51) 1.7~10" 2. 3x10-1 2.5~10-I ' 5 . 4 ~ 1 0 ' ~  4 . 8 ~ 1 0 - ~  ' 
d 

Alpha 

9.6~10" . . 14 '  

1.4~10" 6.7~10' 

.Alpha - Alpha 

3. 1x10-1 - .. , 
'FS-15 

FE-24 4.5~10-1 ' 
TA-43-1. 

, TA-43-1 

Orig.: F i l e  
Xc : D e a n  D. Meyerrf 

CARL BUCKLAND 
. .  



- . FOR MONTH CF March 

FCR YEAR OF 1972 

AVERAGE U C i / c c  
‘Ar-8.5~10’~ 

-1 0 

’ 

LOCATION 
* 

TA-2-9 

IfIGHEST in pCi/cc TOTAL lJCi DISC€LMIGED 
‘Ar-8. 

“Rb-627.0 

TA- 3- 3 5 FE-1 

FE- 2 

FE- 3 

7.3~10” i . 1 ~ 1 0 - ~ ~  .76 

-77 5.2~10” ‘ 3.0~10” 
. -  

4.0~10” . 5.7x10”? . 

. 2.5~10”~ 
TA-3 - C 6 FE-8 19.22 

14.28 2.0x10’12 FE-9 

FE-10 

FE-13,14,15: . 

0 3.2~10-’ 
- 

1.2~10-~ .82 
1.8x10“ a .  74 

. 1.2x10’ 12’ 

. 4.0x10-!2 FE-24 

FE-26,27 
2.13 

3.8~10’” 2.4~10” 2 1.02 . .  

TA-3-102 (No FE# 
Main Stack) 2.2~10”~ 8.4~10” 4.39 

7.3~10” TA-3-141 FE-6 2.4~10” 

FE-9 1.-3x10-’4 

FE- 10 3.2x10-‘ 

. 45  

.29 

1.03 

Ti-35-2 FE-2 

0 FE-3 

. 1.2~10”~ 
. 2 4  

. 1.4~10” .15 
7 1  

~~ 

2.3~10”~ . FE-6 

FE-7 

FBy8 

1 . 0 ~ 1 0 - ~ ~  
- . 3.2~10-l~ 

TA-41 FE-17 4.9~10” ‘ . ’1;5i . . .  
Test . 

1.4~10-’ 4.1~10” 2 .  
2. 

P 1.4x.10- 
(NO F E I I ~ ~ ~  1 ’ 

I1 I1 4 <4.5x10-’J 
Tk-46-16 ’ 

TA-46-31 PE-36 Rnl 168 
v I1 II 

P n r n  

I -- . I - --- Zero Zero TA-46-31 FE-37 Ehn 103 Zero 

? F& 170’ Zero . II .a I1 

.. 
. .  

@!e I , . Zero Zero -- 



. .  . .  - . _ .  * .  , b i m ' i ' i a ~ i  REPORT ON STACK DISC€IARGD (Cont'd) . - 2-i- -. 
* .  

. .  .. 
. .  HIGHEST In p C i / c c  

'ALPHA . - BETA. 

2.7~10 2 

. .  . .  - 
-1 3 

. .i.5xio-lj ' i.ixio-12 
8. OxXO" 7.1~10'~ 

. .  

LOCATION -- AVEhiGE UCi /cc  

- - ALPFA BETA 

8.4~10''~ ' . 7.5~10''~ .. 

4.3x10-' 3.9x10- ' 
2.5~10" 2.0~10'~ 

TA-50-1 FE-1 

FE-2 

FE-3 

FE-11 

FE-12 

FE-13 

u : . 2.39 

a .91 . .  
I 
I ,  

AVERAGE F.ICi/cc . HIGHEST i n  p C i / c c  . TOTAL Uci 'DISCHARGED 

Alpha. . Alpha ' Beta - B e t a  

2.4~10"~ . 

Alpha Beta , . 
TA- 4 8- 1 

1 stack 2.2~10- 1.07 17.81 

1 stack 7. 8x10-1 FE- 15 
4.9~10" 1.6x1~-13 1.5~io-l~ . 5.04 32.39 

FE-37) . * I  
. $in 

I 

.13 .48 1 stack 5 . 5 ~ 1 0 - ~ ~  1. ~ 0 - l  -1 4 3.0~10 

FE-401 

FE-45 (W 1, oxlo- 1 3 
FE-46 ($2) I lpha Wing Stack 2.6x10-' 1.9x10-' 

7.2~10" . 9.9~10" 

6.95 72.30 

FE-51) 1 :9x10- 8x1'0- 12 

Alpha . Alpha 

FS-15 4.7~10" 

FE-24 1.4~10'~ 

. .  

Alpha 

1.0~10-l 

2.3~10" 

TA- 4 3- 1 .-. ._ . 
.22 

TA-4 3-1 2x10-3 ' 

. .  
. 1 *  X c :  F i l e  

hnnn W m r n r  U-1 r/ I.,--.-. - .I .. . .I.. *..- 



5, - . ._ . : c -; ,:-a; L- G L  ; ' ;a J FOR MONTH OF February 

FOR YEAR OF 1972 .. 

- - I*LUIY L ~ L X  AQ,LZIISI' Ul\c b"riCft DISCIIARGE : 

TOTAL p c i  DISCHARGZD 
r+ 

LOCATION AVERAGE UCi/CC . HIGHEST in pCi/cc 

TA-219 . . "Rb 6.mO Rh hn9.7 
41 "Ar 1.6~10:~ 133,135 Xe 1 . 4 ~ 1 0 ' ~  41Ar 2.9~10'" 133,135 Xe 3 . 6 ~ 1 0 ' ~  Ar 1.5!k~08 133,135 Xe 1.3~10'. -3 0 O O R b  5 u'10-9 

TA73-35 FE-1 4 . 6 ~ 1 0 ' ~  2 . 1 ~ 1 0 ' ~ ~  .45 

FE-2 5.1~10"" 2.5~10" .70 

0 

FE-3 

- '  TA'-3-66 FE-8 

FE-9 

FE-10 

FE-13,14 ,15  

FE-24 

FE-26,27 

TA-3-102 (No FE# 
Main Stack) 

TA-3-141 FE-6 . 

FE-9 

FE-IO 

Ti-35-2 0 

3.9~10 ' '~  

2. oxlo-' 

1. 0x10-1 

1.1~10-' 

8 . 3 ~ 1 0 ~ '  

3.2xI.O" 

3.1x10" 

1.2x10" 

1. 1x10-1 . 
1. (5x10-I ' 

FE-2 1.1x10-14 

FE-3 1.8X10" 

FE-6 l.SxlO-' 
FE- 7 2.5~10'1' 
FE-8 . 9. oxlo-l 

' TA-41 FE-17 9.ox10" 

TA- 4 6-16 (No FE#)TeSt Cell 1) 6.8X10" 
TA-46-16 (No FE#)Test . Cell 4 
TA-46-31 FE-36 Zero 

TA-46-31 FE-37 Zero ' 

9. O X ~ O - ' . ~  

2.2x10" 12.31 

1.7x.10 10.3h -1 2 

I.. 2x10-l A 
9 . 9 ~ 1 0 ' ~  4.82 

2.8x1.0" 9 1  

7 : 0x10'' .33 

S.lxlO-' 5.83 

2.2~10- . 2 1  

1. G X ~ O - '  .24 
2.7~10" .48 

1 . 4 ~ 1 0 - ~ ~  . 2 1  

6.6~10" 
. .  

2.3x1-0-' 

. 4.1x10-14 
2.8~10" " 

.18 

.07 

.07 

.03 

. . .  a , .  e . . .  . -1.9x10-.'4 

.47.  

.81 
. . .  l.4x10-12 . 

1.~x10- '2 
* Aero. 

Zero 
L Zero 

Zero 



. . . . . ..-. ".. . " .... . ... . - 
AIONTHLY REPORT ON STACK DISCHARGE (Con t I d) - 2 -  ',* 
LOCATION , AVERAGE pCi/cc ' HIGHEST in pCi/cc 

' TA-50-1 FE-1 ' 1.6~10"~ ' *  ' T . I x ~ O - ' ~  - -  2.2~10"" 2.3~10"~ 

ALPHA. BETA. ALPHA BETA - - 
FE-2 1 . 0 ~ 1 0 - ~ ~  4.6xlr' '1; 6x10" 6.8~10" 
FE-3 1.4~10" 4.4~10"" 5.2~10"  9.7~10-' 

FOR YEAR OF'' * 1972 . . 

-TOTAL PCi DISCWRGED 

EETA 

.40 7.83 

.54 2.38 

.60 .19 

- P.LPI?A - 

AVERAGE ' p C i / c c  HIGHEST in yci/cc 0 
Alpha Beta Alpha --- Rcta 

6.2~10" 8.1~10"" 1.. 2x10'' -- 1.8~10" I TAm.48-1 FE-11 

1 stack FE-12 

FE-13 

1' stack FE-15 

FE- 16 
1: 4x10'' 4.3~10" . 3.4~10" 1.4~10" 

2.0~10'~ 2.1x10"' 4.1~10" 3.8~10" " 
FE-37 

FE-38 

FE-39 
1 stack 

0.  
I FE-40) 

l.Sxlo-' 2 1.2~10'' 6. lxlO-' FE-45 (#1) 
FE-46 (#2) I 3, lxlo- 1 3 Lpha Wing Stack 

FE-51) lI4x1O" 9.7xlO" 3.2~10"~ 2.6~10':~ 

I 

I 

Alpha Alpha 

TA-43-1 FS-15 . 1.8~10" 1.9~10" 

B P 2 4  4.5~10''~ 

CB:od , 
- .. 

6.3~10" 

TOTAL U C i  DISCHARGED 

Beta , Alpha 

.37 4.87  

.72 22.23 

.014 .72 

17.45 98.72 

,043~10" .03 

Alpha 
.- . . 

7.9~10'~ . 
6 e 7~10~' 



. .,+ - A NONTIILY REPORT ON STACK DISCIIARGE : 

c. 

* .  

r LCICATION AVEIIAGE iICi/cc . IITGIIKST j.n 1ICi/cc T5:‘AL 1JCi DJSCIIARGCD - - TA-2-9 
XI- 2 - 9 

“Ar 1.4~10” 133,135 Xe 7.1~10’~ 41Ar 2-.=0733.,135 Xe 1.6~10’~ 4’- -  Ar 1.45~10’ 133,135 Xe 7.7~10‘ I 

-. “Rb - 4.9~10” “Rh 1.5xlO-’ . 88Rb 507 
I . 

‘ FE-1 I 3.7x10-1 . TA- 3- 3 5 

FE- 2 5 6x10-14 

FE-3 ’ - 
TA- 3- G G FE-8 . . 7.3x10” 

FE-9 . 1.4~10” ’ 
. FE-10 2.5~10” 

FE-13,14,15 1.4~10” 
FE- 2 4 4.3~10” 

-1 0-1 3 -1 0-1 3 

24.37 
8.05 

. 63 
7.10 
1.41 
.45 

. ’  

r’E-26,27 
~~ 

1 . 7x10’’ 
Main Stack)  1. lxlo-l 8.8~10’’~ 21.01 

. 19 

.21 . 

.52 

.12 
, .53 

-07 

. 17 
01 

2.83 - 
-67 * - - 

Zero 

Zero 
--. 

%‘A- 3- 14 1 FE- G 

FE- 9 

FE-10. 

1.0x10’~ 
9.OX10” 
1.6~10” 

2.5~10” 
3.1x10” 

i.2~10-’ 

3 4x10” ‘ 

- 1.7~10”~ . 
- 2. 3x10’’ ’ 
-LA 1 6~10’’~ 
--- - 8.6~10” 5 

: TA-35-2 FE-2 

PE- 3 

‘5. 9x10’’ 
- 5.1x10-’“ 
1.3~10’~ 
5.7~10-’ ‘ 
3.2x10-’ 

FE-6 . 

FE- 7 

FE-8 

8. 8x10-1 FE-17 3 . 0x10’’ 

-. 2.3~10” .- 

-- 
9.4~10” 

Zero 
-- 

Zero 

Zero Zero 



FE- 3 8 

I . AVEI'AGE 11Ci/cc IIIGIIEST in vCi/cc . 

ALPHA - BETA . 
. 5.3~10-l~ 3.5~10"~ -.. .--> 

1.6x10-'.". l.2xlO-". 
1.3~10-'~ 1.8~10-'~ 

TOTAL lJCi DISCHARGED 

llETli . - ALP1 IA 
_c__ 

58 3.56 
-23 . . 2.66 
. 04 . 32 

BETA - AldPllA ___. 

2.2~10'~~ - 1.3~10'~ 
4.l~10''~- 4.8~10'~ 

9 . 5x10" 6.9~10"~ 

T.1- 50- 1 

. .  

AVERAGE pCl/cc HIGHEST in F.lCi/cc 
Beta Alpha 

TOTAL PCi DISCHARCEb 

A l p h a  . B e t a  

2.9~10" 

Alpha Eeta 
T:l-4 8- 1 

1 stack I FE-11 

FE- 12 

FE-13 

2.9~10" 
h 
P, 
rl 

m 
N 

a 

1.71 17.20 

4.05 ' 31.21 6.0~10" ' 1 s tack . 7.9~10'~~ 

6.3~10" 7.0~10''~ . 2.1~10'' 1.8~10" 1 stack .04 .47 

'6 . 3x10" 1.3~10" 1.2~10" - 2:74 31.79 --- 

1.3~10" 8.9~10~' 1 . 4x10'2 0 12. 
. .  

3.8~10" I( 

. .  

Carl Buckland 

* CB:eb 
Xc: Dean Meyer J 

* 



OUTPUT FROijl OLMEGA STACI< 0 

6 So& 
7 

EATE 

0 concentration of each 
/ 0 0  isotope is desired 

~ ~~ 

1 PARTICUL~TE ACTIVITY I GASEOUS ACTIVITY I REMARKS 

8 

9 

10 
_- 

/< for the SUP0 GASES, I 
1 

5wcF dU&: / .a.  the following 

,5(V5 d l  
/ .e percentages apply: 
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I 
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! 

I 
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I 
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1 
I 
I 
I 
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I 

I 

I 
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I 

I 
I 

I 

I 

I 



.- 
* a  

EADIOACTIVE EFFLUENT OUT?UT FOR SOUTH MESA STACK TA-2 

/ . 41*r 133,,, 135,,+ 88Rb 

I 

Average output for month. 

Total output for  nonth 

The r a t i o  of 133Xe t o  135Xe varies, but an average of 2 0 . Q ’33xe, 
* I 

I 

and 8 0  $ 135Xe may be applied. 

I .  __. . I  

MAR ‘?2 AM . .  . , ; -.‘ 

I . ..._... r . 
I-,, t 

I .. I . - 
.. 



. 
*- 

8 

.- 9 
10 

I 

I 

I 

i 
I 

! 

I 

I 

I 

I 

! 
I 

9. L for the SUP0 GASES, I I  

/6 6. ( 3 . 1 1  cc. . c7 d .  the following 

U . d E  7e-c r4 b L k- 9.6 percentages apply: c 

RENARKS 1 DATE PARTICULATE ACTIVITY GASEOUS ACTIVITY 
OUTPUT FOR 24 EOURS OUTPUT FOR 24 HOURS - OVJR*&/~J j S U P O * * ~ &  

I , - 
*41~ractivity from 1 1 1  

1 
** If the approximate I 

isotope is desired 

1 2  547 
I 959 .u.& I 0 I 1 

. 30 



. .* 

i .t . 

I 
I 3 'I 
I 4 
1 I 
I 5 1 
I -. 

6 I 

9 I 
L -  

SO I 
I I 

I I 1 

11 ! ! I +=+= 14 



I 
I 
i 

I 
i 
i 
I 

I 
I 

i I 
i 
I 

I 
I 

i 

i 

i 
I 

[ 

! 
I 
I 

I 

, 

! 
I 

i 0 -  

i 
& -  . 

10 : J. 
E. 
J. 

FROM : T. 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
OFFICE MEMORANDUM Telephone Ext: 7025 

Buchholz, H-7, MS ‘518 
Campbell, H-5, MS 486 

DATE: May 1 7 ,  1978 

SUBJECT . SAMPLING RESULTS OF HRL EFFLUENT 

SYMBOL : H8-78-252 

MAIL STOP: 490 

Attached are t h e  sampling r e s u l t s  of rad ioac t iv i ty  measured 
i n  HRL l iqu id  e f f luen t  from the  week ending 1/16/78 to the  week 
ending 4/3/78. 
a c t i v i t i e s  w e r e  i n  t he  e f f luen t  during the week ending 1/16/78. 
NO attempt w a s  made to ident i fy  the  specif ic  nucl ide(s)  causing 
the  ac t iv i ty ,  s ince t h e  concentration was l o w .  

S l igh t ly  elevated gross-alpha and gross-beta 

TCG :mar 
Attachment: a/s 



RADIOACTIVITY' IN HRL LIOUI) EFFLUENT 

ANALYSES' 

. .  WEEK 
f NMNG 

o 1. i6.7a 
o i.zs.7a 
o i.30.7n 
02.06.78 
02.15.78 
02.2 1.71 
02.27.78 
03.06.78 

. 03.1S.78 
03.20.70 
03.27.78 
04.03.76 

GROSS-ALPHA 
(10 uCl/ml) 

1 2.1 f 0.8 
I -0.1 t 1.1 
I -1.0 1.0 
I 1.7 k 0.8 

0.6 f 0.7 
0.6 f 0.7 
2.6 f 1.0 
1.9 f 0.8 
0.9 f 0.8 
1.0 .0.6 
2.5 f 1.0 
1.3 f 0.7 

CROSS-BETA TRITIUM V O L U M  
(104 uCl/ml) (104 uCl/ml) (laJ GAL/WK)  . . .. 
48'L 5 
12 f 2 
10 * 1 
7 f l  
7 * 1  

1 1 f  1 .  
13 f 2 
9 f  1 
I f 1  

11 * 1 
6 f l  
6 t l  

0.1 f 0 3  
0.4 f 0.3 
4.3 f 0.4 
l.? f 0.3 
0.5 0.5 
0.3 f 0.5 
0.4 f 0.3 
1.5 f 0.3 
1.5 i OJ 
2.1 1.0 f f 0.3 0.4 
3.9 i 0.4 

. 

351 
12s 
3 16 
6 12 
302 

262 
300 
28 1 
285 
S I I  

:x 

CG' 700 200 so00 - 
(Po-210, SOL.) (1-125. SOL.) 

1. 

2. 
3. 

MERAGE R m A C T l V l l Y  BACKCROUHI LEVELS Of LOS ALA- WTER SUPPLESFOR GROSS-AWMA. 
GROSS-BITA. AND tRlTlLly ARE M A R  OR BfLOW ~ O C T E C T A U E  LMlS. 
ALL ANALYSES DONE ON WEEKLY. PROPORTWAL. COMPOSITE SAMPLES. 
MOST RESTRICTWE CONCENTRATI~ CUlM F R W  DOEM 0524 A m E X  A OF THOSE RAOIONUCLDES USED AT 

TI€ U J A H n f Y  OF RADtOACTIVITY RELEASED IN ANY OM MONTH, IF DILUTED BY THE LSlERAGC YONTHY 
OUANTITY OF WTER RELEASED BY THE INSTALLATION WILL NOT RESULT IN AN WERAGE C0NCENTRATK)W 
EXCEEDING THE CG IN ANNEX A. TABLE UpEaUIH 2 ( C O N C E H T R A ~  M T E R  ABOVE 6ACKGROU)ID 
AND Iw AN UNCONTROLLED AREA)." 

HIK. PARAPHRASM. 'WFLLIENTS MAY BE DISCHARGE0 TO P l& L C  SAW k, RY SEWERAGE SYS'IEYS P R O V W  



* d-a-" %* 
LOS ALAMOS SCIENTIFIC L BORATORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 
T O  : Harry Jordan,  H-DO MS 400 DATE: A p r i l  20, 1978 

THRU : Wayne R. Hansen, H-8 Group Leader 

FROM : T. C. Gunderson, H-8 

SUBJECT - (9 
SAMPLING FREQUENCY CHANGE FOR HRL LIQUID EFFLUENT 

SYMBOL : H8-78-490 

Presently HRL l i q u i d  e f f luent  is sampled as follows: 

I 
Sampling Sample 
Fr eq u en cy Type Group Analyses 

3/wee k grab H-7 a, 6,  Y 

1 /week proportional , H-8 Q ,  0 ,  3H 
compos i t e 

H-7's 3/week sampling frequency provides short notice o f  releases 
f o r  waste management control. 
i s  often enoughto document releases t o  the envi ron~ent .  

I w i s h  t o  change H-8's sampling frequency from l/week t o  
biweekly. 
re leases  t o  the environment, since the composite sairple is 
proportional t o  the to t a l  HRL l i q u i d  flow. T h i s  change would 
reduce H-8's HRL sampling e f f o r t ,  while not degrading the.qua1ity 
o f  data  collected. 
sampling would be sa t i s fac tory  as f a r  as H-1 i s  concerned. 

H-8's l/week sampling frequency 

A biweekly sampling frequency i s  suf f ic ien t  t o  document 

John Gallimore (H-1) t o l d  me t h a t  biweekly 
. .  

Please l e t  me know if you approve o f  this change. 

TCG/ml k 



LOS ALAMOS SClENTlF IC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE M E M O R A N D U M  
TO : Allen M. Valentine. 

H-1 Alternate Group Leader 
.DATE: July 28, 1975 

. .  
THRU : LaMar J. J z i o n ,  H-8 Group Leade 
FROM : Ray Garde, 

SUBJECT : HRL LIQUID WASTE 

SYMBOL : H8-75-247 

MAIL STOP: 4 9 0 

! 

I 

H-8 has not been sampling the liquid waste stream 
from HRL. Sampling of the lift station by H-8 was to 
commence as soon as H-7 had provided the sampling 
capability, i.e. timers and containers. 

. On July 24, H-7, turned over the sampling of the 
lift station to H-8, but the system was inoperative. 
As soon as the problems are corrected (by H-8), H-8 
will start sampling the lift station and provide John. 
Gallimore a copy of the results.. 

H-8 does not intend to sample the sub-basement 
sump. 

LJJ: RG: d l  

xc: L. A. Emelity, H-7 
John Gallimore, H-,l 
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OFFICE MEMORAN 
K. E.  A p t ,  H-8 

M a r  J .  Johnson, H-8 Group 

HRL LIQUID EFFLUENT 

H8-75- 46 7 

490 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. W W  MEXICO 07544 
n 

It& 
h d n n  

A review i n  February 1975 of the s t a t u s  of m o n i t o r i n g  
documentation$everal l i q u i d  e f f l u e n t  sources a t  the WlSL r e s u l t e d  
i n  e s t a b l i s h m e n t  o f  a comprehensive s a n i t a r y  w a s t e  program. 
H8-75-58 a t t a c h e d ) .  
HRL b u i l d i n g  i n p u t  in to  the c o u n t y  s y s t e m  w i t h  i n c o m p l e t e  monitor- 
i n g  d a t a .  
sampled v i a  the s y s t e m  recently i n s t a l l e d  for t h a t  purpose.  

(See 
The review was i n i t i a t e d  b y  concern over the 

I t  was,  and i s  now, deemed v i t a l  t h a t  this f a c i l i t y  be 

Following a review w i t h  H-DO o f  the above n o t e d  comprehensive 
program, it was agreed  tha t  H-8 would i n i t i a t e  i m m e d i a t e l y  the HRL 
b u i l d i n g  m o n i t o r i n g  program a s  o u t l i n e d ,  b u t  d u e  t o  manpower l i m -  
i t a t i o n s ,  w e  would better define the p e r s o n n e l  and f a c i l i t y  com-. 
m i t m e n t s  for the remainder of the scheme for l a t e r  a s s ignmen t  and 
imp lemen ta t ion .  
Ga l l imore  of H - 1 ,  t h e y  i n d i c a t e d  a w i l l i n g n e s s  t o  a s s i s t  b y  over- 
s e e i n g  collection and d e l i v e r y  o f  the samples  t o  OHL. 
p l e a s e  c o n t a c t  M r .  G a l l i m o r e  to comple t e  these arrangements  and 
then arrange for  sample a n a l y s e s  and d a t a  r e p o r t i n g .  I s u g g e s t  
u t i l i z a t i o n  o f  one of the technicians to  receive samples ,  p r e p a r e  
them f o r  a n a l y s e s ,  a s s e m b l e  the d a t a  and d e v e l o p  a p e r i o d i c  report. 
S u p e r v i s i o n  of this a c t i v i t y  c o u l d  be a s s i g n e d  Mr. Gunderson when 
he a r r i v e s .  
a r r i v a l .  

In c o n v e r s a t i o n  w i t h  A1  V a l e n t i n e  and John  

Would you 

However, the program shou ld  be i n i t i a t e d  p r i o r  t o  his 

LJJ:mar 
At tachmen t :  “a/s” 
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i . !  . . OFFICE MEMORANDUh, 

% ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

DATE: February 14, 1975 
1 

TO , : Harry Jordan, H-DO 

Thru . : LaMar J. Jo Group Leader; C. W. Christenson, H-7:Group Lea$$j” 
Allen Valenti Group Leader 

FROM : R. Garde, €I-8 

SUBJECT : PROGRESS REPORT ON HRL BUILDING AND SEWAGE TREATMENT PLANT 
EFFLUENTS. 

SYMBOL : H-8-js-58 

As per your request, H-1, H-7 and H-8 personnel have 
been investigating the problems associated with sampling the 
subject effluents and analyzing them for radioactive and 
nonradioactive.contaminants. This is a report on the 
status to date. 

. -  
A. HRL Features 

1. 

. .  

Sub-basemeht‘ Sump 
a. The sub-basement sump has an adequate reservQS;r to 

b.’ Timers have been installed on pumps to provide 

c. A sampling schedule has been established as shown in 

d. An arrangement for sample analyses has been e s t a t -  

e‘. A procedure for alerting H-1 and H-8 of high or 
.. above normal sample results will be established. 
Sewage Lift Station 
a.’ Several commercial samplers are being considered. 

b. A sampling procedure has been established as shown 
. . in Table 1.. - . - -  .-. , 

provide a proper sample. 

volume data. 

Table 1. 

ished as shown in Table 1. 

. .  

One will be selected and ordered soon. 

c. Analyses of samples will be as shown in Table 1. 
. 3 ; -  A -radioactive material inventory is being compiled 

.. by H-1. Early indications are that 2 current inventory 
- . - - - .---. - .-. 

at all times will be difficult or at least costly to 
mainfiain because.-_ef the -numerous isotopes and users. 

are still under investigation. 

-- . --- _.._- _-. . .._ ._^ _--.__. -..-- .---- -. The advantages and disadvantages of such an inventory 

I 4 .  H - 7  has made arrangenents to equip the lift station with 

._ - .------ S--The -memo--of- underseandingi-between HRL Groups and H-1 is 

. -.--. < -- -.---.. -.-. - -. . -. -._.- - ___ -. .. _._- I-- _. ._-._. 
! .L;L r 2 ’, 2 .: : ”-.:. C>& : -,C-.AL. . -,-.-a -SCAM alarm. -1  r- -2.7 - - 

being reviewed. It will be revised when more information 
on flow volumes is available. H-7 is now compiling these 

1 .  data. 
i 
.. . B. Rayo-Pueblo County Sewage Plants 

Responsibilities for monitoring all County plants have d 

established .as shown in Table 1. 2 
s 
.I.. Y 

0 C. Tech Area plants a 
. 1. The responsibilities for monitoring these plants have i 

been established as shown in Table 1. . ”t 
4 

f 
_ _  _ _  _. . ._ 



i 
! 

i 
i 
f 

I 
I 

I 
I 

j 

i 
I 

1 

i 
I 
! 
! 
I 

I 
I 

I 

! 

I 

I 

! 
I 

I 

i 
. -. 

. .  

9. . 
I . 

H a r r y  J o r d a n  -2- 

I 

F e b r u a r y  14, 1 9 7 5  

2. The p r a c t i c e  of a l l o w i n g  s l u d g e  f rom T e c h  Area 
p l a n t s  t o  b e  d i s t r i b u t e d  t o  t h e  p u b l i c  h a s  been  
s t o p p e d .  The  d i s p o s a l  of t h e  s l u d g e  w i l l  b e  by 
p r o c e d u r e s  t o  b e  e s t a b l i s h e d  by H-8. 

A l t h o u g h  a r o u t i n e  p rogram h a s  n o t  y e t  b e e n  i n i t i a t e d ,  T a b l e  
1 s h o w s  t h e  t e n t a t i v e  s c h e d u l e  and  r e s p o n s i b i l i t i e s .  Because  
of t h e  i m p a c t  o n  t h e  g r o u p s ’  a n a l y t i c a l  l a b o r a t o r i e s  i t  i s  
expected t h a t ,  as t h e  s o u r c e s  o f  was tes  t o  t h e  t r e a t m e n t  
f a c i l i t i e s  a r e  i n v e s t i g a t e d ,  t h e  number of a n a l y s e s  w i l l  b e  
r e d u c e d  d r a s t i c a l l y .  T a b l e  2 shows t h e  p r e s e n t  m o n i t o r i n g  . 
p r o g r a m  f o r  t h e s e  f a c i l i t i e s  t o  i l l u s t r a t e  t h e  a d d i t i o n a l  
work l o a d  t h a t  t h e  new p r o g r a m  w i l l  r e q u i r e .  

In p r o p o s i n g  t h e  s c h e d u l e  i n  T a b l e  1, t w o  r e q u i r e m e n t s  were 
c o n s i d e r e d :  (1) t h e  n e e d  f o r  d o c u m e n t i n g  r e l e a s e s  t o  t h e  
e n v i r o n m e n t  and  ( 2 )  t h e  n e e d  t o  h a v e  a r e l a t i v e l y  s h o r t  n o t i c e  
of  re leases  f o r  waste  management  c o n t r o l s .  

Changes  i n  t h i s  s c h e d u l e  may b e  r e q u i r e d  when t h e  LASL 
l i q u i d  e f f l u e n t  m o n i t o r i n g  p rogram i s  expanded t o  i n c l u d e  t h e  
numerous  i n d u s t r i a l  wastes f r o m  c o o l i n g  t o w e r ,  e t c .  The 
blowdown f r o m  t h e  TA-3 steam p l a n t  i s  among t h e  m o s t  i m p o r t a n t  

’ of t h e s e .  

RG:bh 
xc: LaMar J. Johnson, H-8 ’ 

C. W. Christenson, H-7 

Evan Campbell, H-5 
.. Allen Valentlne, H-1 

I , 
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- TABLE 1. Proposed Sampling Program for EIRL Building and Sewage Treatment Plants 

HRL Building 

Subsbasement Sump 
Lift station 

Tech Area Plants 
*Plants (TA-3, 16, 

21, 41) 
(TA-3,21) 

Lagoons (6) 

' Septic Tanks (240) 

. County Plants 
Plants (3) 
Lagoon (1) 

Sampling Frequency 

Liquid Sludge 
(Group) 

. .  

. I  

3/-wk (H-7) - ., 
l/wk (H-8) - 

l/wk (Zia) 4/yr(H=8: 
lrwk (Zia) 0 

l/wk '(Zia) l/yr(H-8: 

0 1/ yr (H-8 

l/wk (H-8) 4/yr (H-8: 
l/wk (H-8) l/yr(H-8: 

Analyses Frequency 

Liquid Sludge . \  
(Group) 

- 3/wk(H-7) - 
12/yr (H-8) - 

12/yr (H-8) 4/yr (H-8) 
l/wk(H-7 0 

12/yr (H-8) l/yr (H-8: 

0 l/yr (H-8) 

Analyses 
Radioactive 

=I Sludge 

Non-radioactive * 

Liquid Sludge 

-. 
*A *B 
0 0 

*A *B 

*A *B . 

*A . *B 
*A *B 

*A 

*B 
. 

Liquids will be analyzed for non-radioactive contaminants only when sludge analyses indicate problems 

Plans are t o  ask CMB-1 to do one thorough emission spectroscopy heavy metal analysis of sludge from all 
sewage treatment facilities to establish a base-line and compare with €1-5, H-8 techniques. By the time 
for the second sample collection the analyses (done by H-5 and H-8).will be reduced to those elements known 
to be a potential contaminant at that facility. 
H-8. (CMB-1 has not been approached to see if they will perform the analyses) 

1. Analyses will be performed on effluents only; plants' influents will not be monitored. 
2. Although only a,B,y,'H analyses are indicated specific analyses will have to be performed (at least 

initially) at plants where contaminants are known to be present 
3.- The Z I A  sampling effort shown in the table has already been arranged. 
4. Organic contaminants, solvents, etc. are not included at this time. The compilation of contaminants 

by H-1, H-5, and H-8 may indicate a need for this type of analyses. 
5. Where weekly sampling and monthly analyses are indicated, the analyses will be performed on a composite 

-of weekly samples.. 

L 

These potentials are being investigated by H-1, H-5, and 

General Comments: 

I 

.A SL-ERDA-OFFICIAI . .  
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TABLE 2. - Present Monitoring Program' 

Sampling and Analyses - Analyses 
Frequency (Group) Radioactive 

. '. Liquid Sludge Liquid Sludge 

HRL Building 3/wk - a, B (H-7) - Sub-basement Sump 
L i f t  Station 0 - - - 

Tech Area Plants 
Plants  (TA-3, 16, 

Lagoons (6) 2/wk (ZIA) 
21, 41) 2 /wk (ZIA) 0 a, B (H-7) - 

(TA-5 3only) 0 a,B(H-7) - 
Septic Tanks - Samples have been co l lec ted  by ZIA and analyzed for H-7 

each time a tank is emptied. 

County Plants 
I . - a,B(H-7) 

Plants  and Lagoons 2/yr(H-8) : 0 U,B,U, (H-8) 
- I 

Plants (3) l/wk (H-7) 0 
Lagoons (1) 0 0 

I 

Cs,Pu, 3H 

I 

Analyses 
Non-radioac tive 
Liquid Sludge 

. .  The l iquid  ef f luents  from County and 
Tech Area Plants  have been sampled 
semi-annually ' by H-8 (grab samples) and 
analyzed by H-7 or  H-8 f o r  general '  ter 
qua l i ty  parameters (hardness, t o t a i  
so l ids ,  F, C a ,  C1, pH, conductance, etc. 
and f o r  A,, Cu, C r ,  Pb, Hg, CN, and Zn. 
The HRL Bldg. and the  sep t i c  tanks have 
not  been a a 1  zed f o r  non-radioactive contaminanPs Y 

where contamination is suspected 

LA S l  -ERDA*OFFICIAL 
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TO :S, Lombard, H-8 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY T)F CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

OFFICE MEMORANDUM 
DATE: February 5, 1975 

-# 

‘ D  .. . .. 
‘ 8  

*. 
-1 

... 
fl 

L.. 

-. SUBJECT . ANALYZING SEWAGE SLUDGE SAMPLES --- EXPERIMENT MEMO 
SYMBOL E H8-75-43 I 

As we discussed a couple of weeks ago, the H-8 
involvement in monitoring the tech area and County sewage 
treatment plants is still uncertain. The H-7/H-8 respon- 
sibilities should be established in the very near future. 

However, one H-8 duty(regard1ess of what other . 
responsibilities there might be) will be to analyze the 
sludges from these plants (“8  plants) for radioactive 
and heavy metal concentrntiops. I would like to sample 
these plants quarterly. 

the sludge might require some experimentation. .I would 
like to provide you some sludge for a trial run as soon 
as possible so that the real samples can be collected 
sometime before the very end of the quarter. H-7 has ana- 
lyzed sludge before; you might benefit from talking to 
someone over there. 

When we discussed this you indicated’that analyzing 

The required analyses will be: 

-&idmiurn 
Sexavalent Chromium -Plutonium-238 and 239 

Copper Strontium-90 (maybe 8 9 ,  too) 

-6e s ium- 1 3 7 

. -tal chromium @ JLranium - Total C r f  (f 
Qr  
L A  “Mercury 

-Gross B 
,Gross y 

- 
A e a d  
B n c  PiJ 

3 N  -Beryllium 

Please let me know when I may submit samples, and how 
many you would like. 

xc: Richard Peters - H-& 
Jim Owens - H - 3  

RG : bh 
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UNIVERSITY OF CALIFCfiNIA 

LO5 ALAMOS. NEW MEXICO 855J4 

O F F l C E  MEMORnNDUM 

TO : A l l e n  M. V a l e n t i n e  DATE: J u l y  28, 1 9 7 5  

THRU : LzMar J. J o b  son, H-8 Group L e a d e a  
H - 1  A l t e r n a t e  Group Leader  

FROM : Ray Garde ,  d 8  [J 

SUBJECT : H R L  LIQUID WASTE 

SYMBOL : H8-75-247 

MAIL STOP: 4 9 0 

H-8 h a s  n o t  been  s z m p l i n g  t h e  l i q u i d  waste s t r e a m  
f rom HRL. Sampling o f  t h e  l i f t  s t a t i o n  b y  H-8 was t o  
commence a s  soon a s  H-7 had p r o v i d e d  t h e  s a m p l i n g  
c a p a b i l i t y ,  i . e .  t i m e r s  znd c o n t a i n e r ' s .  

On J u l y  24, H-7, t u r n e d  o v e r  t h e  szmpl ing  o f  t h e  
l i f t  s t a t i o n  t o  1-1-8, b u t  t h e  sys tem was i n o p e r a t i v e .  
As s o o n  as t h e  p r o b l e n s  2 r e  c o r r e c t e d  ( b y  !-1-8), H-8 
w i l l  s t a r t  s a m p l i n g  t h e  l i f t  s t a t i o n  and p r o v i d e  John 
G a l l i m o r e  a copy of t h e  r e s u l t s .  

H-8 d o e s  n o t  i n t e n d  t o  sample  t h e  sub-basement  
sump. 

L J J  : RG: d l  

x c :  L .  A .  E m e l i t y ,  H-7 
.John G a l l i m o r e ,  H - 1  
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L O S  ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
w - 

v 

TO 

Thru 

FROM 

SUBJECT 

SYMBOL 

1975 

. .- .. 'OFFICE MEMORAND'UM 

. d 
-- 

<Harry Jordan, H-D#:) D A T E :  February 
\.- 

: LaMar J. Jo 

: R. Garde, €I-8 

o H-8 Group Leader; C. W. Christenson, H-7:Group Lea$$*g 
Allen Valenti H Alternate Group Leader 

PROGRESS REPORT ON HRL BUILDING AND SEWAGE TREATMENT PLANT 
EFFLUENTS . 

: H-8-75-58 

A s  per your request, B-1, €I-7 and E-8 personnel have 
been investigating the problems associated with sampling the 
subject effluents and analyzing them for radioactive and 
nonradioactive contaminants. This is a report on the ' 

status to date. 
. I  

A.  HRL 
1. 

2 .  
_ .  

3 .  

4. 

5. 

Features 
Sub-basemetit: Gupp 
a. The sub-basement sump has an adequate reservQ5r.to 

b, Timers have been installed on pumps to provide 

C. A sampling schedule has been established as shown in 

d. An arrangement for sample analyses has been estab-' 

e. A procedure for alerting H-1 and H-8 of high or 

Sewage Lift Station 
a. 

b. A sampling procedure has been established as shown 

c. Analyses of samples will b'e as shown in Table 1. 
A radioactive material inventory is being compiled 
by €I-1. Early indications are that.a current inventory 
at all times will be difficult.or at least cbstly t o  
maintain because of the numerous isotopes and users. 
The advantages and disadvantages of such an inventory 
are still under investigation. 
H-7 has made arrangements to equip the lift station with 
a SCAM alarm. 
The memo of understanding between HRL Groups and H-1 is 
being reviewed. It will be revised when more information 
on flow vol'umes is available. H - 7  is now compiling these 
data. 

provide a proper sample. 

volume data. 

Table 1. 

ished as shown i n  Table.1. 

above normal sample results will be established. 

Several commercial samplers are being considered. 
One will be selected and ordered soon. 

in Table 1. 

- i B. Rayo-Pueblo County Sewage Plants 
Responsibilities for monitoring a 1 County plants have 
established .as shown in Table 1. 

I 
I 

C. Tech Area plants 
1. The responsibilities for monitoring these plants have 

been established as shown in Table 1. 



i 
TABLE 2. Present Monitoring Program' 4 

SamDline: and Analyses . Analyses Analyses 
Freiuency (Group)- Radioactive 
Liquid Sludge Liquid Sludge 

Non-radioactive 
Liquid Sludge 

HRL Building 
Sub-basement Sump 3/wk - a. B (H-7 0 The l iqu id  e f f luen t s  from County and 

L i f t  Station 0 -  semi-annually by H-8 (grab samples) and 

Plants (TA-3, 16, 

Lagoons (6) 2/wk (ZIA)  

- Tech Area Plants  have been sampled 

analyzed by H-7 o r  H-8 f o r  general  water 
qua l i ty  parameters (hardness, t o t a l  
so l ids ,  F, Ca,  C1,  pH, conductance, etc.: 
and f o r  A,, Cu, C r ,  Pb, Hg, CN, and Zn. ' 
The HRL Bldg. and the  septic tanks have 
ght&gaZp;lyzed f o r  non-radioactive . 

- 0 

Tech Area Plants 

- 21, 41) 2/wk (ZIA) 0 .  a,B(H-7) 

- (TA-5 3 only) 0 u, B(H-7) 

Septic Tanks - Samples have been col lected by Z I A  and analyzed f o r  H-7 where contamination i s  suspected 
each time a tank is emptied. 

County Plants 
: .- u,B(H-~) - Plants (3) l/wk(H-7) 0 

Lagoons (1) 0 0 .  
Plants and Lagoons 2/yr(H-8) 0 u,B,U, (H-8) - - - 

-. _ .  Cs,Pu, 3H 

I 
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LOS ALXM03SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

a LOS A L A E S .  NEW MEXICO 87544 

OFFICE MEMORANDUM \ 
E 

TO : Distribution 

A discussion of the problems associated with the H R L  sewage dis- 
charge by J. Dummer (H-l)l J. Gallimore ( H - l ) ,  L. Emelity ( H - 7 1 ,  and 
H. Jordan ( H - D o ) ,  resulted i n  t h e  following decisions and assigned 
responsibilities as  noted by the designated group i n  parenthesis 
a f t e r  pertinent items. 

A. HRL Features 

1. Sampling of t h e  effluent from the,sub-basement sump w i l l  con- 
tinue. The following improvements w i l l  be accomplished. 

a. Sampler w i l l  be provided w i t h  an adequate reservoir t o  
provide proper sample (Responsible Group:. H - 7 )  . 

b. T imers  w i l l  be installed on pumps to provide estimate 
of pumped volume (RG: H-7). 

c. Proper schedule for sampling w i l l  be established (RG: H - 7 ) .  

d. H-7 w i l l  consult with H - 5 ,  H-8,.and H-4 t o  establish 
best arrangement for proper sample analysis (RG: H - 7 ) .  

e. A procedure for alerting H-1 of high or above normal - 
sample r e s u l t s  w i l l  be established (RG: H - 7 ) .  

2. A new sampler w i l l  be installed to  obtain proper samples 
of the effluent from the sewage l i f t  station. The follow- 
ing items are t o  be provided. 

a. Sampler (RG: H-7) .  

b. Determination of sampling procedure--consideration 
given to  weekly composite (RG: H-7). 

c .  Analysis of samples must be a re l iable  and suitable 
for meeting reporting requirements of AECM 0513. 
H - 7  t o  consult w i t h  H - 8 ,  H - 5 ,  H - 4  on this . (RG: H - 7 ) .  
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TO: Dis t r ibu t ion  

B. 

C .  
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LOS ALAMOS SCIENTIFIC LABORATORY 
UMIVECtSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

DATE: January 16, 1975 

3. A s  a back-up t o  I t e m  2 above; an adminis t ra t ive radioactive 
mater ia l  inventory w i l l  be es tabl ished by Groups i n  HRL, if 
t h i s  is possible and reasonable as HRL representa t ives  indi- 
cated i n  a previous meeting. 
ter ia l  s e n t  t o  TA-50 (RG: H - l ) .  

The matter of the l i f t  s t a t i o n  e f f luen t  overflowing to  t h e  
u s  Alamos Canyon f o r  uncontrolled per iods w a s  discussed. 
It  w a s  concluded t h a t  s torage f o r  acc identa l  s p i l l s  w a s  
n o t  j u s t i f i e d  b u t  t h a t  Engineering is t o  be requested to. 
equip t h e  l i f t  s t a t i o n  with an alarm--preferably a SCAM 
alarm (RG: H-7). 

The inventory t o  include ma- 

4. 

5 .  The matter of t h e  memo of understanding between HRL Groups 
and H-1 is t o  be reviewed and revised as required. 
e f f o r t  w i l l  be made by H-1 to  determine actual compliance 
with SOP'S f o r  handling radioact ive matter i n  HRL (RG: H-1).  

An 

Bayo-Pueblo County Sewage P l a n t s  

The sewage e f f l u e n t  from HRL may be d i rec ted  to  e i t h e r  or both  
Pueblo and Bayo p lan t s .  
consideration of t he  LASL program f o r  monitoring a l l  municipal 
p l an t  l i q u i d  e f f luen t s  and sludge should be Eeexamindd and a 
proper program establ ished.  
type and frequency of sampling, sample ana lys i s  and reporting 
procedure are to  be worked o u t  between H-7 and H-8 (RG: H-8). 

The same problems noted above regarding municipal p l an t s  a lso 
e x i s t  f o r  Tech A r e a  plants. 

This is an environmental problem and 

Responsibi l i t ies  f o r  sampling, 

1. The r e spons ib i l i t y  f o r  conducting a proper sampling program 8 

f o r  l i q u i d  and  sludge e f f luen t  from these p l an t s  is to be 
es tab l i shed  afid a program i n i t i a t e d .  The matter is  to be 
worked o u t  between H-7 and H-8 (RG: H-8). 

2. The practice of allowing sludge from Tech Area 'plants  t o  
be d i s t r i b u t e d  t o  the  public or workers w i l l  be stopped. 
Proper procedures f o r  cont ro l  of the  sludge w i l l  be in s t i -  
gated. 
t h i s  problem through Engineering (RG: H-8). 

H-8, with technical  ass i s tance  f r o m  H-7, w i l l  handle 

The necess i ty  and f e a s i b i l i t y  of reac t iva t ing  a separate  con- 
taminated l i q u i d  waste system f o r  H R L  is one of the i t e m s  under 
consideration by t h e  Liquid Waste Management Study Group. 
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. '  c LOS ALAMOS SCIENTIFIC LABORATORY 
.UHIYEeSlTY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 

Dis t r ibu t ion  -3 DATE: January 16, 1975 

E. M e m o  reports on the  Groups' f indings and f i n a l  ac t ion  w i l l  be 
submitted t o  H-DO as soon as ac t ion  is completed. I f  ac t ion  
is not  completed by February 15, a progress or preliminary 
repor t  w i l l  be submitted by t h a t  date. 

HS J : ed 
Distr ibut ion :- 

J. E. m e r ,  H-1 
' C. W. Christenson, H-7 

L. J. Johnson, H-8 & 
J. C. G a l l i m o r e ,  H-1 
L. A. Emelity, H-7 
R. Garde, H-8 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB AUMOB.  NEW MWlW 87544 

OFFICE MEMORANDUM 

R .  J .  Van Gemert 
Department of Supply and Property 

TO DATE: A p r i l  29, 1971 . 

FROM : Stores and Warehousing 

S U B J ECT. Effluents from AEC Fac i l i t i e s  - Your Letter of April 14 

SYMBOL : . SP-3 

Attached is  the information on environmental substances 

that apply to  the operation in  SP-3, 6 and 8 working areas. 

Clydc E .  Rem 
Assistant Department Head 
for Stores and Warehousing 

CER : at 
cc: F i l e  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPH N k  P 

OFFICE MEMORANDUM 
DATE: Apr i l  27, 1971 I TO : Clyde E. Reum 

i 

FROM : Joe  M .  Tapia 

SUBJECT: EFFLUENT FROM SM-31 CHEMICAL WAREHOUSE 

SYMBOL: SP-3, Chemical Stock 

The Chemical Warehouse, by i t s  name, implies s to rage  and 
i ssuance  o f  a l l  kinds of chemicals, most of  which a r e  
hazardous i n  varying degrees  t o  both man and n a t u r e .  

A monthly t o x i c  r epor t  l i s g i n g  t h e  q u a n t i t y  and group t o  
whom issued  of  a l l  t o x i c  chemicals i s  submitted t o  M r .  
Edwin C .  Hyat t ,  Group H-5.  Messrs Hyatt and Harry F. Schulte, 
H-5 ,  reviewed our  s tock  i tems l i s t i n g s  many y e a r s  ago and 
i d e n t i f i e d  those  chemicals hazardous t o  a s u f f i c i e n t  degree 
t o  be considered t o x i c .  A s  a d d i t i o n a l  items a r e  added t o  
S tock  they  a r e  reviewed a t  t h e  t ime of a d d i t i o n  by M r .  Hyatt 
and added t o  t h e  t o x i c  r e p o r t  i f  he so des igna te s .  

S ince  June 1960 t h e  t o x i c  r epor t  has been automsted w i t h  
t h e  exception o f  t hose  s o l v e n t s  dispensed from 55-gallon 
drums i n  t h e  proper  s a f e t y  con ta ine r s .  These so lvents ,  
each i s s u e  f u l l y  documented, a r e  repor ted  by my o f f i c e  t o  
H-5 v i a  monthly memorandum. Consequently by means of  t h e  
t o x i c  r e p o r t ,  a l l  i s s u e s  of hazardous chemicals a r e  reported 
monthly t o  Group H-5 .  

Chemicals and Pharmaceuticals wi th  a she l f  l i f e  l i m i t a t i o n  
t h a t  a r e  not  i s sued  p r i o r  t o  exp i r a t ion  da te ,  thereof  a r e  
picked up and disposed by Group H - 3 .  

The s tock  of  Thorium and Uranium, (mostly ox ides ) ,  i s  s tored  
i n  a properly l a b e l l e d  locked s to rage  cab ine t .  T h i s  cabinet 
i s  inspec ted  and monitored p e r i o d i c a l l y  throughout t h e  year  

t h r e s h o l d  l i m i t  have never  been recorded. 
. by Group H - 1 .  Rad ioac t iv i ty  readings  approaching t h e  

Our mercury d i s t i l l a t i o n  appara tus  i s  loca ted  i n  Room 134 
and contained i n  an  enclosed hood w i t h  exhaust fans  t h a t  
remove t h e  mercury fumes and vents  v i a  duc ts  through t h e  
roo f  t o  t h e  atmosphere. The hood I s  checked on f ixed  
schedule  by Group H - 5 .  
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.TO:. C .  E. R e m  I 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB AUMOS. NEW MEXICO 

I 
I . During t h e  mercu'ry d i s t i l l a t i o n  process,  ace tone  and d i lu t ed  ! I n i t r i c  a c i d  a r e  f lushed  through an approved d r a i n .  It i s  
I poss ib le  t h a t  small  amounts of  mercury a l s o  escape v ia  t h i s  

d r a i n  even though it con ta ins  a t r a p  t o  prevent it. This  
t r a p  i s  inspected and emptied of c o l l e c t e d  mercury pe r iod ica l ly  
by o u r  t echn ic i an .  Di lu ted  s u l f u r i c  a c i d  i s  a l s o  f lushed 
through t h i s  same d r a i n  whenever it i s  necessary  t o  wash and 
r i n s e  t h e  carboys i n  which w e  prepare b a t t e r y  e l e c t r o l y t e .  

Located i n  t h e  west s t o r a g e  yard of Building SM-31 we have a 
carboy washing and r i n s i n g  s t a t i o n .  I A l l  carboys,  whether 
r e t u r n e d  t o  t h e  vendor o r  disposed through Salvage, must be 
thoroughly washed and r i n s e d  t o  p r o t e c t  anyone handling them 
from poss ib ly  be ing  burned o r  harmed by a c i d  o r  so lvent  residue. 
The chemicals we s t o c k  i n  t h e s e  carboys a r e  Hydrochloric Acid, 
P e r c h l o r i c  Acid, Phosphoric Acid, N i t r i c  Acid, S u l f u r i c  Acid 
and Toluene. 

I e s t i m a t e  t h e  t o t a l  carboys t h a t  must be washed and r insed  
annua l ly  t o  be i n  excess of 1393. A s  t h e  r e s i d u e  and wash 
water  d r a i n  via  t h e  s u r f a c e  i n t o  t h e  nor th  branch of Pa ja r i to  
Canyon, .I cons ider  t h i s  ope ra t ion  t o  be  t h e  most detr imental  
t o  t h e  l o c a l  environment o f  any performed a t  Bui lding SM-31, 
and even though no t  contained within t h e  scope of t h e  request 
f o r  t h i s  r epor t ,  I wish t o  once again urge t h e  procurement of 
a bu lk  s torage  N i t r i c  Acid t a n k  f o r  t h e  DP-West f a c i l i t y .  

There have a l s o  been i n s t a n c e s  of broken carboys when f u l l  of  
a c i d  which have r e s u l t e d  i n  f lu sh ing  w i t h  l a r g e  volumes of water 
and sodium carbonate ,  r e s u l t i n g  i n  cons iderable  su r face  run-off. 
Needless  t o  say, t h i s  t ype  o f  occurrence i s  not  only accumulatlvely 
harmful t o  na ture ,  b u t  poses an immediate s e r i o u s  hazard t o  t h e  
person who breaks t h e  carboy. 

Because t h e  s to rage  o f  drums emptied o f  so lven t s  and o i l s  by 
t h e  consuming Groups i s  a l s o  loca ted  i n  t h e  west s to rage  yard, 
t h e r e  i s  some s u r f a c e  d ra in -o f f  of so lvent  and o i l  res idue .  

I n  conclusion I wish  t o  s t a t e  t h a t  during my 23 yea r s  i n  SM-31 
I have maintained c l o s e  l i a i s o n  with Groups H - 3  and H-5 regarding 
s t o r a g e ,  issuance and d i s p o s a l  of any even s l i g h t l y  hazardous 
m a t e r i a l .  To t h e i r  c r e d i t  both groups have always been most 
coope ra t ive  and w i l l i n g  t o  consul t  and advise  regarding any 
s u b j e c t  I deemed necessary .  
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TO: C .  E. Reum 

JMT:cm 

cc:  Eff luent  F i l e  
F i l e  
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOB ALAMOS. NEW MEXICO 

FOR THE DEPARTMENT HEAD 
-0 

. M. Tapia’  
ion Leader, Chem. Stock 
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. Los ALAL~OS sc~ixr h c  LABORATORY 

Survey of Effluent S t r e a m s  
Do not 3 

in this s 
Group SP-3 Tech Area TA-3 Building SM-31 ROOM 104 . 

Accounting Number(s)  6233 

Nature of Effluent Streams:  Gas Liquid Solid O t h e r m a  - - 
(Fill out one sheet  for ezch -effluent s t r e a x )  

Effluent Treatment: Type: NE3C UIiY DISTILLfiTION 

~ ~~ 

Discharge Point: [Xdcntify and s'r,ovr sketch on  reverse  if more  than one 
per  building) 

Stack Industrial Sewer  

Sanitary Sc*.ver Storm Sewer 

Trash Container Type: 
-- 

Other: 

Disposal h!c:hod: J.t.xosphcric Dispcrsa! x Sewage Plant 

Waste Process Pl2r.t Chcz>ical Dx,? 
Sewage L a p o n  . Surface of Ground 

Con larn in  ai e c! 3 i: r i d  -4 r e 2 . Septic Ta::k - -.. 

hqonitorinn Eci.-li?rr.c:it on Eir'luent Stream: N o  Y e s  
a. 

Dcscribe 
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LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams . .  
Group SP-3 Tech Area 3 Building Gas F a c i l i t y ,  SM-1 

Accounting Number(s) 6203 

Nature of Effluent Streams: Gas - in  Cyls -Liquid 

(Fill out one sheet for  each effluent stream) 

Ot ie r  - Solid - 

Effluent Treatment: Type: See remarks 

Discharge Point: (Identify and show sketch on reve'rse if more than one 
p e r  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Dispos a1 Method: Atmospheric Disper s a1 Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area X Septic Tank 

Community Landfill Other 

Volume of Effluent: Known ? Estimated ? 

Contaminants (see list) Estimated Discharge 

Various 

Monitoring Equipment on Effluent Stream: No Yes 

Describe 

Remarks Poisonous and dangerous, etc.  Gas cyl inders no longer needed 

are p laced  i n  the contaminated dump by Group H-3 

iv . 
Rudy Campbell - .  - 

1 not wit4 
this spac  
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LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

Group SP-3 Tech Area 3 Building Gas Facil i ty,  SM-1; 

' Accounting Number(s) 6203 

Other - Solid - Liquid - Nature of Effluent Streams: G a s  X 

(Fill out one sheet for  each effluent stream) 

Effluent Treatment: Type: Exhaust from paint spray booth - 
toluol, trichloroethylene, etc. 

Discharge Point: (Identify and show sketch on reverse  if  more  than one 
per building) 

Stack X Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 
. -  

Disposal Method: Atmospheric Dispersal x Sewage Plant 

Chemical Dump . Waste Process Plant 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

. Volume of Effluent: Known ? Estimated ? 

Contaminants (see list) E 6 tim at e d Di s charge 

cd lOV0 'l&. ( . 1 5 s  PAC. <.',:,v./ Jlr.  - , ' k  

Monitoring Equipment on Effluent Stream: No X Yes 

Describe 

Remarks 

iv . 
Rudy Campbell 
Cae P a r i 1  i t v  Sirnervisor 

> not w r i t  
L this s D a c  
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: 4 s  . 'LOS ALAMOS SCIENI' IFIC LABORATORY 
I Survey of Effluent Streams 

Accounting Number( s) f6203) 

Other - Solid - Liquid - Nature of Effluent Streams: Gas 

(Fill out one sheet fo r  each effluent s t ream) '  

Effluent Treatment: Type: Assorted Chemicals . 

Discharge Point: (Identify and show. sketch on reverse  if m o r e  than one 
per  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Dis po s a1 Method: Atmos phe ric Disp e r s a1 Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Com m uni ty Landfill Other X 

Volume of Effluent: Known E s tim at  ed 

Contaminants (see list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: NO Yes 

Describe 

Remarks Reviewed b y  H-5 prior to shipment to  Zia Co. on 

excess l i s t s  and material turn-in s l i p s .  

i v  . P .  Keevama 
Salvage & Excess Section Lea 

Do not wit 
in this spac 



LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 
Do not wr i t r  
in this sDac 

SP-3 . Tech Area TA-3 Building SM-142 Group 

Accounting Number(s) 6203 

Nature of Effluent Streams: Gas Other . - Solid - Liquid - 
(Fill out one sheet for  each effluent stream) 

Effluent Treatment: Type: Contaminated and potentially contaminated 

equipment and material. . 

Discharge Point: (Identify and show sketch on reverse if  more  than one 
per  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

0 th  e r: 

Dis po s a1 Me tho d: Atmospheric Dispe r s a1 Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area x Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 

Contaminants (see list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No Y e s  

Describe 

Remarks Group H-1 contacted and items are disposed of through 

their supervision. Form 252 i s  processed and approved 

prior t o  disposal. 

i V .  
P. Keevama 

. 
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LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

Group SP-3 Tech Area TA-3 Building SM-142 

Accounting Number(s) 6203 

Nature of Effluent Streams: Gas 

(Fill out one sheet for  each effluent stream) 

Other - Solid - Liquid - 

I 

! 

I 

! 
I 

I 

. Effluent Treatment: Type: Assorted Chemicals 

Discharge Point: (Identify and show sketch on reverse  if more  than one 
pe r  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump x 
Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated ' 

Contaminants (see list) 

Monitoring Equipment on Effluent Str  

Describe 

Rema 

am 

E s tim at e d Di s cha rg e 

No Yes 

Grouo H - 3  i s  contacted and chemicals are disoosed of . rks  

through their supervision. 

Do not w r i t  
in this spac 

i V .  P .  Keevama 
Salvage & Excess Section Leac 
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. i o s  ALA--40s S C I E ~ T  IFIC LABORATORY 

Survey of Effluent Streams 

Accounting Number(s) 6203 

Nature of Effluent Strezms: Gas 

(Fill out one sheet f o r  each effluent .stream) 

Liquid x Solid Other - - 
. 

Effluent Treatment: Type: i-IYDROCHLORIC ACID, CARBOYS, WASHING AND' 

RINSING. 

Discharge Point: (Identify and show sketch on reverse  if more  than one 
p e r  building) 

. .  
Stack Industrial Sewer 

Sanitary Scwer Storm Sewer 

Trash  Container Type: 

Other: 

Di s po s a1 Me tho& At m o s p h e  r ic  Di spe r s 21 Sewage Plant 

Waste Process Plznt Chernical Dump 

Sewage Lagoon 

Contaminated Bur i t l  A ica  

Community LznCill . Other 

Surface of Ground x 
. Septic TEnk 

-- 
- 

--- I-- 

Contaminznts (see l ist)  Estirnzted Disckarge . 

Monitoring EquiFmcnt on Effluent Stream: No "X Yes 

' Describe 

~ 

R an a rks  WHEN WASHING AND R I N S I N G  CARBOYS, RESIDUE AND WATER 

DRAIN I N  THE NORTH BRANCH O F  PAJARITO CANYON. 

iv . 
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Group sp-3 

. Los ALAMOS scikxr IFIC LABORATORY 

Survey of Effluent St r earns 
SM-31 WEST S I D E D 0  not u 

Bu il din e 
TA -3 Tech Area 

Accounting Nurnber(s) 6203 

Other - Liquid x Solid - Nature of Effluent Streams: Gas 

(Fi l l  out one sheet for each effluent s t ream) . - 
PERCHLORIC ACID,  CARBOYS, WASHING AND Effluent Treatment: Type: 

I -  

R I N S I N G .  

Discharge Point: [Identify and show sketch on reverse  if m o r e  than one 
per  building) 

Stack Industrial Sewer 

Sanitary Scwer Storm Sewer 

Trash Container Tvne: 

Other: 

. Disposal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chan ica l  Dump 

Sewage Lzsoon Surface of Ground x 
Con t am i n  at e d 3 u rial A r e a 

- 
-- . Septic Tzck -- 

. Coi~iamincnts (see l ist)  E s  tkn 2t ed Dis chsrg c 

I 

. Monitoring Equipment on Effluent Stream: No x Y CS 

Describe 

Remarks  WHEN WASHING AND R I N S I N G  CARBOYS, RESIDUE AND WATEB 

CRAIN I N  THE NORTH BRANCH OF PAJARITO CANYON. 

iv . 

this si 



I . 
. LOS ALAMOS SCIEhT IFIC LABORATORY 

Survey of Effluent S t r e a m s  

Group SP-3 Tecli A r e a  TA-3 BuildingSM-31 WEST SIDEDo not 
in this SI 

I 

! 

i I 

I 
I 

i 
I 

I 

I 

! 

I 

I - 
I 

Accounting Nurnber(s) 6203 
Natu re  of Effluent S t reams:  G a s  

(F i l l  out  one sheet f o r  each effluent s t r e a m )  

Effluent Treatment:  Type: PHOSPHORIC ACID, CARBOYS, WASHING AND 

RINSING. 

Other - Liquid x Solid - 

Discharge  Point: [Identify and show sketch on r e v e r s e  if m o r e  than one 
p e r  building) 

S tack  Indus t r ia l  Sewer  

Szni ta ry  S c w e r  Storm Sewer  

Trash Container  Type: 

0th e r: 
~~~~ ~~ ~ 

Dis po s a1 Method: Atrn o sphe ric Di sp e r s 21 Sewage P lan t  

Was te  P r o c e s s  Plant  Chcxxical D1-lmp 
' .  

Sewage Lagoon Surface  of Grcc:ici X ---- 
.I_ 

. Septic Tank 

C t h e r  
-I- 

Contaminated B u r i a l  X r c z  

Community Lznciiill - --.I_-- -.-- 

e of Einu e:1?: 

Contaminents  { see  list) E stim zt cd Dis c3a r g  e 

Monitoring EquiFrncnt on Effluent Strezm: No X Yes 

Des c ri be 

R e m a r k s  h!EN WASHING AND RINSING CARBOYS, RESIDUE A N D  WATER 

T N I N T H E J K E E J R  RANCH 0 F PAJARITO CANYON. 

iv . 



I 
I 
I 

\ 
LOS ALAMOS SCIEhT IFIC LABORATORY 

Survey of Effluent St ream8 

Group sp-3 Tech Area TA-3 Building SM-31 WEST S I D g 0  not 
in this sr 

Accounting Number(s) 6203 
Other - Liquid X Solid - Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent s t ream)  

Effluent. Treatment: Type: N I T R I C  ACID,  CARBOYS, WASHING AND 

R I N S I N G .  

Discharge Point: [Identify and show sketch on r eve r se  if more  than one 
per building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Contziner Type: =. - 
i. "Other: 

Disposal h4ethod: Atnospheric  Disperse1 Scwzge Plant 

Chemical Dump - Waste P rocess  Plant 

Cvntzmiiihnts ( s e e  l is t )  Esti-mat ed Di scliarge 

Monitoring Equipment on Effluent Stream: N o  X Yes . -- 
Describe 

Remarks WHEN WASHING AND R I N S I N G  CARBOYS, R E S I D U E  AND WATER 

DRAIN I N  THE NORTH BRANCH O F  PAJARITO CANYON. 

iv . 

R 



I 

I 

I 

. I 
. LOS ALAMOS S C E m  IFIC LABORATORY 

Survey of Effluent Streams 

Accounting Number(s) 6203 

Liquid x Solid Other - .- 
Nature of Effluent Streams: Gas 

(Fill out one sheet for each eifluer.t s t ream)  . 

Effluent Treatment: Type:- ACT\ C-9- - WASHINa AND 

RINSING. 

Discharge Pbint: (Identify and show sketch on reve-rse if m o r e  than one 
p e r building) 

Stack Industrial Sewer 

Sanitary Sewer ' Storm Sewer 

Trash  Contziner Type: 

'Other: 

Disposal Method: Atmospheric Dispersal  Sewage Plant  

Chernical Dtlmp . -- Waste Process  Plant 

-- ' Surlace of Grourid x 
I_- 

Sewage Lzgoon 

Contaminzted S u r i a l  Are2 . Septic Tank -- ---__I 

CcJ::tarninants (s ce list) Estin at ed Dis cha rg P 

Monitoring Equipr.cnt on Effluent Stream: No  x Y C S  

Describe 

Remarks WHRN WASHING AND R I N S I N G  CARBOYS, RESIDUE AND WATm 

---- 

iv . 

b 
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. LOS ALAMOS SCIEhT IFIC LABORATORY 

Survey of Effluent S t r e a m s  

G r o u p  SP-3 Tech Area  T A - ~  Building SM-31 WEST SIDE 
Acco'unting Number(s )  6203 
N a t u r e  of Effluent S t reams:  Gas  Liquid x Solid 
(Fill out  one shee t  !or each effluent s t r e a m )  

Eff luent  Trea tment :  Type: TOLUENE, CARBOYS, WASHINQ AND RINSINQ. 

Other  - - 

D i s c h a r g e  Point: [Identify and show sketch on r e v e r s e  if m o r e  than one 
p e r  building) 

. Stack Industr ia l  Sewer  

Sani tary Sewer Storm Sewer 

T r a s h  Container Type: 

Other: 

Sewage P l a n t  

C h e n l c a l  Dump 
-- Disposa l  hiethod: Atmospheric  D i spe r sa l  

-I__ 

Waste P r o c e s s  P1sr.t 

Sewage Lagoon Surface of Grocad X 
. Sectic T ~ i k  -- Cox t ;im i n  at e d B c: r i a1 -A. r e a 

Moni tor ing  Equipment on Effluent S t ream:  N o  X . Y e s  

Desc r ibe  

R e m a r k s  WHm WASHING AND R I N S I N G  CARBOYS, RESIDUE AND WATER 

iv . 

)o not u 
n this SI 



I 

, 

'LOS ALAMOS SCIENf IFIC LABORATORY 

Survey of Effluent Streams 

Group SP-3 Tech Area 3 Building Gas F a c i l i t y  SM-171 

Accounting Number(s) 6203 

Nature of Effluent Streams: Gas X 

(Fill out one sheet for each effluent s t ream) 

Other - Liquid x Solid - 

Discharge Point: (Identify and show sketch on reverse  if m o r e  than one 
. per  building) 

. Stack Industrial  Sewer.  

Sanitary Sewer Storm Sewer X '  

Trash Container Type: 

Other: 

Disposal Method Atmospheric' Dispersal  Sewage P l a n t .  

Waste P rocess  Plant  Chemical Dump 

Sewage Lagoon Surface of Ground X 

Contaminated Burial  Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known E s tim at  ed 

Contaminants (see l ist)  E s tim at ed Discharge 

800 Lb. per year 

Monitoring Equipment on Effluent Stream: NO x Y e s  

Describe 0 

Remarks  We use potassium hydroxide in  our spray booth for  removing 

the  paint from gas cylinders and we f lush  the cylinders with clear water. 

-- . .  & a1 nn c l e a n  nirt t h e  s 1 llrl U P  f r n m  thP srmn ( r l r a y n l  n e r w l v  1 

t h i s  i s  dumped on the ground. 
iv . 

Rudy Campbell 
e".. u....:l:b-- e..- -I-- :--- 

I not w r i t  
this spac 
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.. . . 
LOS ALAM os SCIENr IFIC 

Survey of Effluent Streams 

LABOR ATORY 

Group SP-3 Tech Area  T A - ~  Building ~ ~ - 3 0  

Accounting Number( s) 

Nature of Effluent Streams: Gas Other - Liquid x Solid - 
(Fill out one sheet for each effluent s t ream) . .  

Effluent Treatment: Type: Acid 

Discharge Point: (Identify and show sketch on reverse  if more  than one 
per  building) 

Stack Exhaust Fan Industrial Sewer 

Sanitary Sewer  X Storm Sewer 

Trash  Container Type: 

Other: 

Dis po si a1 Method: Atmospheric Di sp e r s a1 Sewage Plant 

Waste P rocess  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contzminated Burial Area Septic Tank 

Comrnunity L a i d i l l  Other 

Volume 

Contam 

of Effluent: Known Estimated 

nants (see l ist)  , . Estimated Discharge 

Do not w r j  
in this spa 

Monitoring Equipment on Effluent Stream: No Yes 

Describe 

Remarks  - batter ies  Ba t t e r v  ro om in  Ba v 51  are f i l l e d  at  t he t;inre 

of issue only.  Very l i t t l e  acid i s  disposed into dra in .  

i V .  B .  Montoya - 
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:. . ‘LOS AL.AMOS SCiENr IFIC LABORATORY 

. G r o u ~  sp-3 
Survey of Effluent S t r e a m s  

.Si\;2-31 ROOM 13liP0 riot 1 Tech A r e a  TA-3 Buildinn - - 

Accounting I\l’umber(s) 5233 

- Liquid X Solid Other Na tu re  of Effluent S t r eams :  Gas - 
. ( F i l l  out one shee t  for each effluent s t r e a m )  

Eff luent  Treatment:  Type: MEZCURY DISTILLATION PROCESS 

. Discharge Point: (Idcntify and show sketch on r e v e r s e  i f  m o r e  than onc 
p e r  building) 

Stack Indus t r ia l  Sewer  X 
Sani ta ry  Sewer  S torm Sewer 

T r a s h  Container  Type: 

Other: 

Dispos a1 hle thod: ktrn os?he ric Di spe  r s a1 Sewage P l a n t  

Chemica l  Dump Waste P r o c e s s  P lan t  - 
Scrface of Grocrid 

. Septic Tank 
-11-1- 

Sewage h g o o n  

Containinzted a u r i a l  Area 

Community Laridii!i Other  
- I---..-- 

Contzn~ inan t s  (see list) 17 s t im zt e d Di s ch s 7 2 e 

-- 

! 

Monitoring Equipment  on Effluent Stream: N o  X Yes 

D e s c r i b e  

in this s 

e, 
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-, 
Los ALAMOS sciszci iric LABORATORY 

Survey of Effluent Streams 
SN-31 ROOM 134 . Group SP-3 Tech Area TA -3 Building 

Accounting Number(s) 5233 

Other - Nature of Effluent Strezms: G a s  . Liquid X Solid 

(F i l l  out one sheet f o r  ezch efflcezt strezrn) 
. -  

ME3CUi3Y DISTILLATION FROCESS Effluent Treatment: Type: 

- 

Dischzrgc P o k t :  [Ilcntify and show sketch o n  r e v e r s e  if m o r e  than one 
per building) 

Stack Lndu s t rial Sew e r X 
Sanitary Scwe r Storm Sewer 

Trash Container Type: 
0 

- 0  i ' 0th e r: 

Monitoring Equipn:c:l-t on Effluent S:rezm: No Y e s  

Describe 

i V  . 

Do not 
, this ! 



-; . .. 
8 

. . \ 
. i o s  ALAXOS SCISXS IFIC LABORATORY 

Survey of Effluent Strezms 

Tech Are2 -T-4-3 Building Srb1-31 Roo;*] 134Do not 
in this 

Group SP-3 

Accounting Number(s)  5233 

Othcr  - I Liquid X Solid - Nature of Effluent S t r e a x s :  Cas 

(Fi l l  out one sheet  i or . ezch  ei2ucr.t stream) - - 

Effluent Treatment: Type: SULFURIC A C I D  USED I N  THE PROCXSS 

$/Hm r&V.KIT\!G BATTiEY ELECTXOLYTE. 

Discharge Point: (Idcntifjv and show sketch on reverse  if m o r e  thzn one 
p e r  building) . 

Stack Industrizl Sewer S 

Sznitary Scwer Storm Scwcr 

Trash Con:aker Type: 

' ' Other:  

Di s po s a1 hi c tho& Atm o s +?e t i c  Di s p e r s 21 Sewage Plant 

C h c ~ l i c a l  DXEI? --- Waste Process P1ar.t 

Se\:.sgc L q O " "  -PPI- Surfzce  of Grcv :~ !  --- 

Monitorizig Eqcisr;lc::t on Efficsnt Stream: X o  X Y e s  

Descr ibe  . .  

. .  

iv. 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITI. OF CALIFORNIA 

Lo(I ALAMOS. NEW W U l W  87541 

OFFICE MEMORANDUM 
TO : Harry F. Schulte, Chairman, DATE: May 7, 1971 

Effluent Scope Committee 

FROM : R. B. Perkins 

SUBJECT: ESTIMATES OF P-Division Effluents 

SYMBOL: p 

The attached forms are in response to your memo of May 12, 1971. 
, I think that most of our groups have done a good job in estimating 

the.ir -effluents. 
P-8 undoubtedly releases large quantities of H2 from time to time 
in case this is of interest. 

I also note that hydrogen gas is not on your list. 

+m9& 
. B. Perkins 

REP : mr 

Attachments 
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LOS ALAMOS SCIENTIFIC LABORATORY 

! 

Survey of Effluent Streams 

Group P- 1 Tech Area 3 Building SM-40, Room N-185 

Accounting Number(s) 9201 

Nature of Effluent Streams: Gas xx Liquid 

(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: None 

Other - Solid - 

Discharge Point: (Identify and show sketch on reve'rse if more  than one 
per  building) 

Stack xx Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 
~ ~~ ~~ 

Disposal Method: Atmospheric Dispersal xx Sewage Plant 

Waste Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 

Contaminants (see list) Estimated Discharge 

Trichlorethylene 20 pounds/6 months 

Methanol -. 10 pounds/6 months 

Monitoring Equipment on Effluent Stream: No xx Yes 

Describe 

Remarks 

Do not write 
in this space 



I 

I 

I 

LOS ALAMOS SCIEh* IFIC LABORATORY 

Survey of Effluent S t reams 

Group P-1 Tech  Area  3 Building SM-40 Room N-185 

Accounting Ndmber(s) 9201 

Natu re  of Effluent Streams:  Gas  

(Fill out one sheet fo r  each effluent s t r eam)  

Eff luent  Treatment:  Type: None local ly  

Liquid XX Solid Other -- -- - - 

Discharge  Point: (Identify and show sketch on r e v e r s e  i f  more than one 
p e r  building) 

Stack Industrial  Sewer xx . 

Sanitary Sewer Storm Sewer 

.Trash  Container Type: 

Other: 

Disposal  iMethod: Atmospheric Dispersa l  Sewage P lan t  -- 
Chemical  Dump ??7 -- Waste P r o c e s s  P lan t  

Sewage Lagoon S i r f a c e  of Ground 

Contaminated Bur ia l  Area Septic .Tank 

Community Landfill 
--- 

Other - 
E s tim at ed  .- Volume of Effluent: Known 

Contaminants ( see  list) Es t ima ted  Discharge 

M e t h  ano 1 
I--- 

Trichlorethylene 

Various Acids 

---I - 
20 pounds/6 months 

20 pounds/6 months 

Monitoring Equipme2t on Efflilent Stream: No xx Y e s  

* Describe -.--_I-- The above materials 3 
10 times H 0 be€ore discharge. -.---..-&- 

iv . 

DO not wr i t  
this spac 
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LOS ALAMOS SCIENTIFIC LABORATORY 
- 

Survey of Effluent Streams 

Group P-1 Tech Area  3 Building SM-40, Mom 101-w 

Accounting Number(s) 9201 

Nature of Effluent Streams:  Gas 
- 

Other - Liquidx Solid - 
' (Fill out one sheet for  each effluent s t ream)  

Effluent Treatment: Type: None locally 

Discharge Point: (Identify and show sketch on r eve r se  if m o r e  than one 
per  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

T r a s h  Container Type: 

Other: 

xx - - 

Sewage Plant ---- Di s po s a1 Method: Atmospheric Di sp e r s a1 -- 
Chemical Dump 33 - Waste P r o c e s s  Plant 

Sewage Lagoon Siirface of Ground 

Septic Tank -- Contaminated Burial  Area 

' Community Landfill Other 

Voluxn e of Effluent: Known Est imated 

Contaminants fsee list) Est imated Dis charge 

200 pounds/6 months 

Trichlorethylene - __._. 10 a&& - h- 
Ethanol 5 ga1/6 months 

Monitoring Equipment on Effluent Stream: NO - xx Y e s  

Describe This is a printed circuit etching operation. 

Traces of copper are also discharged and the 

residual vapors from all operations are vented. 

-.e---- -I 

Remarks  

iv . 

DO not w r i t I  
this sDac 
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.I 
LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

Group P-1 Tech A r e a  3 Building SM-40, Room 1 6 1 ~  

Accounting Number( s) 9201 

Nature  of Effluent S t reams:  Gas 

(Fill out  one sheet f o r  each effluent s t r e a m )  

Effluent Treatment:  Type: None local ly  

Other . - Liquid x Solid - - 

Discharge  Point: (Identify and show sketch on r e v e r s e  i f  m o r e  than one 
p e r building) 

Stack Industr ia l  Sewer X 

Sanitary Sewer Storm Sewer  

T r a s h  Container Type: 

Other: 

Dis po s a1 Method: Atmosphe ric Disp e r  s a1 Sewage P lan t  -- 
Waste P r o c e s s  Plant  . Chemical  Dump x 
Sewage Lagoon Surface of Ground 

Contaminated Burial  A r e a  Septic Tank 

Community Landfill Other  
-- 

Volume of Effluent: Known Es t imated  

Contaminants (se-z list) . Est imated  Discharge 

Trichlorethylene 30 pounds/6 months 

Me thano 1 20 D e -  

- HCA, H,SO, , and Cu - Trace 

Monitoring Equipment on Effluent Stream: N o  X Yes 

Descr ibe  This is a pr inted c i r c u i t  f ac i l i t y .  Trace 

amounts of all i t e w e  ven t & tn the s t a r k  

along w i t h  approximately 5 pounds NH, gas per 
6 months from an ozalid machine. -. 

R e m a r k s  

Do not wit- 
in this s p a c  

iv . 



‘LOS ALAMOS SCIENT i ~ I c  LABORATORY 

I 
Survey of Effluent Streams 

DO not w r i t c  
Group p-1 - Tech Area  3 auilding SM-40, Room N-144in this SDaC, 

Accounting Number(s) 9201 . 
Mature of Effluent Streams: Gas 

(Fill out .one sheet for each effluent s t r eam)  

Other - Liquid x Solid - 

Effluent Treatment:  Type: None locally 

Discharge Point: (Identify and show sketch on r eve r se  if m o r e  than one 
p e r  building) 

Stack Industrial Sew e r X 

Sanitary Sewer Storm Sewer 

T r a s h  Container Type: 

Other: , 

Disposal Method: Atmospheric Dispersal  Sewage Plan t  -- 
Waste P r o c e s s  Flant Chemical Dump x 
Sewage Lagoon . Surface of Ground 

Contaminated Burial Area Se?tic Tank -- 
Other - Community 7 widfill 

Estimated - Volume of Effluent: Known 

Contaminants ( see  list) 

HNO, 

Estimated Discharge 

20 pounds/6 months . 

NaOH . 10 pounds/6 months 

Monitoring Equipment on Effluent Stream: NO x Yes 

Describe These e f f luents  resu l t  from cleaning operations 

i n  the model shop. Traces of Zn, and Cd are - 
vented up the stack. 

Remarks  

iv . 
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C.  
LOS ALAMOS SCIENTIFIC LABORATORY 

Survev of Effluent Streams 
c- - 

Croup 3 Tech Area 74 3 Building S&'fpa Do not 
i n  this s;l:lc- 

Accounting Number(s) ~ ~ . &  
Nature of Effluent Streams: G$s 

(Fill out one sheet for each effluent s t ream) 

Liquid Solid - Other - f l  

Effluent Treatment: Type: 

Discharge Point: (Identify and show sketch on reverse  if more  than one 
p e r building) 

Stack Industrial Sew e r 

Sanitary Sewer Storm Sewer 

Trash Container Type: R d ~ , & f & ~  El34 47444. 
Other: 

Sewage Plant 

Waste Process  Plant Chemical Dump 

Surface of Ground Sewage Lagoon 

Contaminated Burial Area Septic Tank 

Com m uni ty Landfill 

- Dispos a1 Method: Atmospheric Dispe r s a1 

- 
-- 

Other 

' Estimated - Volume of Effluent: Known 

Contaminants (see l ist)  L Estimated Discharge 

lmw? ' CLpqPwf I 

a 

Monitoring Equipment on Effluent Stream: No  - Yes 

Describe 

- 
-- Remarks 

iv . 



LOS ALAMOS SCZEhTZFIC LABORATORY 

., Survey oi Effiuent S t reams 

G r o u p  3 Tech Area  7-4 17> Building S M 4 0  
Accounting Number(s)  ?am 

Solid - r/' Liquid - ' N a t u r e  of Effluent Streams:  Gas  

(Fill out one sheet f o r  each  effluent s t r e a m )  

Effluent T reatrn ent: Type: 

Discharge  Point: (Identify and show sketch on r e v e r s e  if more than one 
p e r  building) 

Stack p E- Industrial  Sewer 

Sanitary Sewer Storm Sewer 

T r a s h  Container Type: 

Other: 

I 
I 

i 

/ Sewage P lan t  Dis po s a1 Method: Atmo s phe ric Dispe r s a1 -- 
Chemical  Dump - W a s t e  P r o c e s s  P lan t  

Sewage Lagoon Surface of Ground 

Contaminated Bur ia l  Area  Septic Tank 

Communi tv Landfill Other 
-- 

Volume of Effluent: Known 

Contaminants  (sea list) Es t imated  Discharge 

I U 
1 

Monitoring Equip-ment on Effluent Stream: No / Yes 
De sc ribe 

R e m a r k s  

iv . 

Do not {trite 
in this  S I X I C ~  
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LOS ALAMOS SCXEhT IFIC LABORATORY 

I 

I 

I 

I 

.V Survcy of Effluent Streams 
c4 

3 Building ~ y A  CCO Group p 3  Tech Area  

Accounting N.inber(s)  9&) 3 
Nature of Effluent Streams: Gas 

(Fill out one sheet f o r  each effluent s t r eam)  

Other - Solid Liquid / - 

Effluent Treatment: Type: OM€& 

Discharge Point:  (Identify and show sketch on reve'rse i f  m o r e  than one 

Industrial Sewer &#f 3 6 
p e r  building) 

Stack 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal  -- Sewage Plant  

Chemical Dump - Waste P r o c e s s  Plant 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill 
-- 

Other - 
Estimated - Volume of Effluent: Known 

Contaminants ( see  list) 

Monitoring Equipment on Effluent Stream: No  /Yes 

- Desc r ibc  

DO not  \\Ti I 
this F;);I& 



I I 
I 

i 
i 
I 

I 

I 

I 
1 

I 

I I 

i 

I _. 

k 

h c 

, 

LOS ALAMOS SCIEIVf IFIC LABORATORY 

Survey of Effluent Streams 

Group ' p Tech Area 74-3 Building SA- $0 
I 

Accounting Number(s) 9 3 &  
Other - Liqcid Solid - Nature of Effluent Streams: Gas 

(Fill out one sheet for  each effluent stream) 

Effluent Treatment: Type: 

. .  

'' Discharge Point: (Identify and show sketch on reve'rse i f  more than one 
p e r  building) 

Stack Industrial' Sew e r 

Sanitary Sewer X Storm Sewer 

Trash Container Type: 

Other: 

Dis po s a1 Method: Atmospheric Di spe r s a1 Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Conta'minated B u r i a l  Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 

Contaminants (see list) Estimated Discharge 

') a-p 
L & \  

Monitoring Equipment gn Efflucnt Strcam: N o  )( Ycs ' 

v I/ 

Describe 

DG not w r i t e  
i n  t h i s  spat, 

tl 

. b  

i i  

ti 
i '  ; r  
! I  

iv . ii 
:! 
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LOS ALAMOS SCIEhTIFIC LABORATORY 

Survey of Effluent Streams 
Do not writ 
in this spac Group -f) ,$A Tech A r e a  The3 Building S M - q b  

. Accounting Number(s) qa.0 4 
- Liquid Solid Other - Nature of Effluent Streams: Gas 

(Fill out -one sheet f o r  each effluent s t r eam)  

Effluent Treatment:  Type: 

Discharge Point: (Identify and show sketch on r eve r se  i f  m o r e  than one 
p e r  building) 

Stack Industrial  Sewer 

. Sanitary Sewer Storm Sewer 

T r a s h  Container Type: 

Other: 

Dis po s a1 Method: Atmo s phe r ic  Di s p  e r s ~1 Sewage Plant  

W a s t e  P rocess  Plant  Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial  Area  Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Es t imated  

C o n t a q  

2 t L f L .  
ic 

/ 
Monitoring Equipment on Effluent Stream: 

. . . .  
Describe ’ 

Estimated Discharge 
0 -  -. 

I 

I 
NO‘ _‘k Y e s  
........ 

. .  
k . .  ............ .- I  .:iv; 
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Survey of Effluent St,r eams 

Group P,#& Tech Area 7/ -3 Building pMH qD 
I .  

Accounting Numbcr(s) 9304 I 

- Solid Other - Nature of Effluent Streams: Gas Liquid 

(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: 

Discharge Point: (Identify and show sketch on reve'rse i f  more than one 
pe r  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Typc: 

Other: 

Dis po s a1 Method: A tm o s phe ric Dis pe r s a1 e,%' Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 

Contaminants (see l ist)  i6 
Estimated Discharge * q D  E-vu&.& 

Do not writ< 
in this spac  . 

iv . 



I 

I 
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LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

Group Tech Are- 3 Building yo 

Accounting Number(s) 

Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent stream) 

I 

Liquid d' Solid - Other - 

Effluent Treatment: Type: 

Discharge PQint: (Identify and show sketch on reverse if more than one 
per  building) 

Stack Industrial Sewer 

Sanitary Sewer * Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal - Sewage Plant 

Waste Process  Plant . Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 

Contaminants (see list) E s tim at ed Dis charge 

Monitoring Equipment on Effluent Stream: No Yes 

Describe 

Remarks 

iv . 

Do not write 
this space. 



3 May 1971 

i 

I 

INVENTORY OF EFFLUENTS - ANNUAL DISCHARGE 
Group P-8, Buildings SM-32, SM-34, SM-183 

To Acid Sewer 

11 g a l  Nitric Acid, containing copper salts and brazing a l l o y s  
5 g a l  Acetone 
2 g a l  Freon 
5 g a l  Trichloroethylene and H i - T r i  
1 q t  Chloroform 
1 q t  Methanol 
1 q t  Benzene 
1 g a l  S u l f u r i c  
1 g a l  Hydrochloric 

To Atmosphere through u n f i l t e r e d  hoods 

1 q t  Nitric Acid evaporated 
Trace Hydrogen Su l f ide  
Trace Hydrogen Chloride 
Trace Trit ium (E acc iden ta l  release. Monitors i n  place fo r  t h l s  gas only.) 

To Hot Dump v ia  Group H-1 

2 q t  S l igh t  gamma-active ac ids  

- 
TO Dumpster i n  55-gal Drums 

200 g a l  Vacuum pump o i l  mixed with H i - T r i  

To Ground Surface 

East of SM-32 - 2 g a l  H i - T r i  
E a s t  of SM-183 - 5 g a l  ker.osene 

10 g a l  H i - T r i  ' 

. .  



LOS ALAMOS SCIENTIFIC LABORATORY 5/3/71 

! 

I 

i 

i 
I 

- 
I 

Survey of Effluent Streams 
Building SN-32, SM-34,SM-ME this not sDaC writc Group P-8 Tech Area TA-3 

Accounting Number(s) 9208 

Nature of Effluent Streams: Gas l i t t l e  Liquid mostlpolid Other 

(Fill out one sheet for each effluent s t ream) 
- - 

Effluent Treatment: Type: None 

Discharge Point: (1dentify.and show sketch on reve'rse if more  than one 
pe r  building) 

Stack from hoods Industrial Sewer ves ' . 

Sanitary Sewer domestic Storm Sewer rainwater only 

Trash Container Type: Dumpster 

Other: 

Disposal Method: Atmospheric Dispersal yes Sewage Plant yes 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground yes 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated on separate she1 

Contaminants (see list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No' None' Yes 

Describe 

Remarks Effluent discharge from t h i s  group i s  small. Mostly acids 

and solvents as noted on seperate l i s t .  All acids  not radioactive go down 

the  main acid sewer. Fume hood discharpe is very m w .  

iv . 



INVENTORY OF EFFLUENTS - ANNUAL DISCHARGE 

Group P-8, Buildings SM-32, SM-34, SM-183 

To Acid Sewer 

3 May 1971 

11 g a l  N i t r i c '  Acid, containing copper sa l t s  and braz ing  a l l o y s  
5 g a l  Acetone 
2 g a l  Freon 
5 g a l  Trichloroethylene and H i - T r i  
1 q t  Chloroform 
1 q t  Methanol , 

1 q t  Benzene 
1 g a l  S u l f u r i c  
1 g a l  Hydrochloric 

To Atmosphere through u n f i l t e r e d  hoods 

1 q t  N i t r i c  Acid evaporated 
Trace Hydrogen. S u l f i d e  
Trace Hydrogen Chloride 
Trace ~ i t i u m  (E acc iden ta l  re lease .  Monitors i n  p lace  for t h i s  gas only.) 

To  Hot Dump v i a  Group H-1  

5? 2 q t  S l igh t  gama-ac t ive  a c i d s  

To Dumpster i n  55-gal Drums 

200 g a l  Vacuum pump o i l  mixed with H i - T r i  4 . 
To Ground Surface 

Eas t  of SM-32 - 2 g a l  H i - T r i  
East of SM-183 - 5 gal kerosene 

10 g a l  Hi-Tri 

I 

I 



i- - a L -  !! 

Group P-2 .i 

. - .  

!EA-2, Qnega S i t e  

1. 
2. 
3- 
4. 
5.  
6. 

' 7. 
8. 
9. 

10. 
ll. 
12. 
13 
14. 
15. 
16. 
17. 
18 : 
19 

. 20. 
21. 
22. 
23 
24. 

26. 
25 

28. 
29 
30. 
31 * 32. 
33 
34 

35. 
36 
37. 
38. 
39. 

EFFLUENT PATHS 
I 

1 

OWR Main Cooling Towen, Structure 49, atmospheric cooling towerf air stack. 
Emergency Generator, gasoline engine e.xhaust. 
Convection Roof Ventilator, Roan l l 6 A .  
Building 1 lower f loor  exhaust fan. 
Building 44, deionizer regeneration exhaust fan. 
Building 44, f i l t e r  cleaning f a c i l i t y  exhaust fan. 
Building 1, Roam 102, OWR console exhaust fan. 
Building 1, Roam 112, equipment exhaust fan. 
Building 1, Roam 121, room ventilation exhaust fan. 
Building 1, Room 115, Chemistry exhaust hood. 
Building 1, Room 115, Chemistry exhaust hood. 
Building 1, Boiler Roam Exhaust Stack. 
Building 1, Roam 123, room ventilation exhaust fan. 
Building 1, Roam 126, welding bench exhaust fan. 
Building 1, Room 123, OER roof exhaust fan. 
Building 1, Roam 101, OWR balcony area' exhaust fan. 
Building 1, Room 101, OWR roof exhaust fan. ' 

Building 1, Rooan 101, OWR roof exhaust f a .  
Building 1, Room 123, OER room wall exhaust fan. 
Area 2, South Mesa Stack. 
Building 1, Room 101, Radioactive hood exhaust fan. 
Building 19, ClER Valve House Stack. 
Building 1, Room 123, OER Recambiner Blower Stack. 
Building 44, Floor Drain. 
Building 1, Boiler Roam Floor Drain. 
OWR Main Cooling Tower, Structure 49, atmospheric cooling tower, secondary 
coolant water blowdown and drain l ine.  
OWR Process Loop Cooling Tower, Building 44, atmospheric cooling tower, 
secondary cooSant water blowdown and drain l ine.  
Building 1, Fi re  Protection System Blowdown. 
Building 1, Rooms 109 and ill, Rest Rooms. 
OER Secondazy Coolant Water Drain Line,'Refrigeration Unit. 
OER Coolant Water Drain Line. 
Building 1, sinks and floor darins. 
Buildiw 1,. Room 115, Radioactive l iqu id  waste collection barrel. 
Building 44, Radioactive l iquid drains, hold-up tanks, t ransfer  f a c i l i t y  
and transfer tank. 
OER Stack Line Condensate collection container. 
Dempster Dumpsters (2) f o r  non-radioactive so l id  t rash collection. 
Dempster Dumpster f o r  radioactive so l id  t rash  collection. 
OWR Spent Fuel Element End Box Shield/Transfer Container. 
OMR and OER Activated Test Devices Disposal. 

, 

. 
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LOS ALAMOS SCIENTIFIC LABORATORY; t 
UNIVER~ITW OC CALIFORNIA i t  .: 
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LOB ALAMOS. NEW MEXICO B7144 3 

;i  OFFICE MEMORANDUM . 1 -  

4 
I 

TO : J. N. P. Lawrence, Assoc. Grp. L d r .  , H-1 DATE: 

FROM : D a l e  E. Hankins, €?-I !- 

SUBJECT: EFFLUENTS FROM VALVE HOUSE AND RECOMBINER BLOWER STACKS 

SYMBOL : H - 1  
AT THE WATER B O I L E R  REACTOR 

Samples of t h e  e f f l u e n t s  from t h e  recombiner blower and . 
t h e  valve-house s t a c k s  of t h e  Water B o i l e r  Reactor were 
t a k e n  u s i n g  f i l t e r  p a p e r s ,  charcoal, and gas samples.  
The samples w e r e  o b t a i n e d  d u r i n g  t h e  reactor ope ra t ion  
a t  25 kW and adequate  t i m e  a f t e r  s t a r t u p  w a s  allowed t o  I 

a s s u r e  t h e  maximum a c t i v i t y  would be p r e s e n t  i n  b o t h  
s t a c k s .  The fo l lowing  results w e r e  ob ta ined .  

. Jan. '12, 1970, recombiner blower s t a c k  . 
1 3'sxe 

38cs 
The f l o w  i n  t h e  4-in.-diam s t a c k  i s  _ lsof t ' /dn  a t  a flow 
rate of 2000 ft /min. 

- 

Feb. 11, 1970, valve-house s t a c k  

The o n l y  s i g n i f i c a n t  a c t i v i t y  w a s  "Ar. There 
is some 13'xe, 1 3 ' X e ,  1 3 8 C s ,  and "Rb a l l  of 
which are w e l l  below tolerances. 

Concen t r a t ion  MPC 
Observed 40 -hour Week 
(vc/cc) (lJc/cc) - 

. .  
Bcs 1.1 x 1.0 x Calcu la t ed  

' 8 %  2..9 X 1.0 x 10'' Ca lcu la ted  
. 13sxe too s m a l l  t o  4 . 0  x Chapter  0524 

e v a l u a t e  
too small  t o  3.0 x Calcu la t ed  . 
evaluate 

"Ar 4.5 x 10-5 2.0 x l o o 6  Chapter  0524 

The flow i n  t h e  s t a c k  o r i g i n a t e q  from a 3/8 i n .  copper 
tube and is 0 . 4  f t3 /min  a t  a f low rate of 350 f t /min  i n  
t h e  tube.. 

3 



The e f f l u e n t s  from these s t a c k s  vary from ze ro  t o  t h e  value; 
g iven  above and should be p ropor t iona l  t o  the  reactor power. 
Only t h e  ' "Xe  and 4 1 A r  exceed MPC values  for  40-hour oc- 
cupancy and are both based on immersion. Since t h e  outputs  
of these stacks are very small  and the stacks are both located 
a s i g n i f i c a n t  d i s t a n c e  above t h e  b u i l d i n g s ,  no person could 
e v e r  be completely immersed i n  t h e s e  gases .  Consequently, 

- on- or off-site e x i s t s  from t h e  output  no haza rd  to personnel 
of these stacks. 

i 
b .  

. .  

I 

. 
\ 
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TO 

LOS ALAMOS SCIENTIFIC LABORATORY . 
UNIVERSITY OF CALIFORNIA 

Lo8 AUMOS. NEW MEXICO 07644 

i 
OFFICE MEMORANDUM 

Glenn Neeley, H - 1  DATE: Octo 9 ,  1970 

C a r l  Buckland, H - 1  

D a l e  Hankins, H - 1  Peg 

THRU : 

FROM : 

SU B J ECT: 

- SYMBOL: 

RESULTS OF SAMPLE OF COOLING WATER FROM THE WATER BOILER 
REACTOR 
H- 1 

An ana lys i s  of a sample of the  cool ing w a t e r  from t h e  
Water Boi le r  reactor w a s  obtained on October 8 ,  1970. 
P r i o r  t o  t ak ing  t h e  water sample, t h e  Water Boiler w a s  
opera ted  f o r  45 min at 25 klJ t o  a s su re  t h e  maximum 
a c t i v i t y  would be p r e s e n t .  The water sample w a s  counted 
on t h e  3x3 N a I  c r y s t a l  i n  t h e  H - 1  Count Room.. The re- 
s u l t s  of a n a l y s i s  are: 

H a l f -  MPC, for  Uncon- 
L i f e  Concentration t ro l led  area 

Isotope (h) ( w / c m ’ )  (168 h)  s o l u b l e  

4 N a  14 .9 4 . 0 ~ 1 0 ’ ~  2x10’4 
5 6Mn 2.6 2 . 1x10’ 1x10- 
“cu  12.8 1.8x10’4 3x10’“ 

Although t h e  concen t r a t ions  of t h e  Na and Mn are t w i c e  the  
MPCw fo r  a continuous r e l e a s e  t o  uncont ro l led  a r e a s ,  it must 
be remembered t h a t  w e  release only dur ing  t h e  t i m e  the 
r e a c t o r  is being  opera ted  and t h a t  t h e  concen t r a t ions  are 
a d i r e c t  func t ion  of t h e  ope ra t ing  power of the reactor 
and reach the above concent ra t ions  only when t h e  reactor 
is operated a t  25 kW. . 

Xc: John Yarnell, P-2 
W i l l i a m  Kennedy, €3-6 
C. W. Chris tenson,  H - 7  
Berle  Bunker, P-2 
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LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 
Tech Area f,/- 2 Buildingj{,.e,(,.A DO not writc 

Group P- a 
Accounting Number(s) 

Solid . Other - - Nature of Effluent Streams: Gas Liquid 

, (Fill out one sheet for each effluent stream) 
- 

Effluent Treatment: Type: 

Discharge Point: (Identify and show sketch on reverse  if more  than one - 
per  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: V,.S,l!>~&# a f  

Disposal Method: Atmospheric Dispersal w Sewage Plant 
Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 

Contaminants (see list) Estimated Discharge 

Estimated /obi, &,,@ 

Describe 

i v  . 

this sDac 
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i 
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I 
i 
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'LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams . .  
Group P- h Tech Area Building / fi+ /io./ 

1 '  

Accounting Number(8) 

Nature of Effluent Streams: Gas Liquid Other - Solid - 
(Fill out one sheet fo r  each effluent stream) 

Effluent Treatment: Type: h'& h 4 

Discharge Point: (Identify and show sketch on reverse  if more than one 
p e r  building) 

, Stack &* Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash  Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal ,!A** Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated L&, / A J + L . . ,  

Monitoring Equipment on Effluent Stream: No (I' Yes 
. . .  De s Crib e 

Do not wri t  
i this spac 

. I  

I !  
'. 

i 

iv . 
1 



'LOS ALAMOS SCIEM XFIC LABORATORY 

I 
I 

I 

I 

I 

. Survey of Effluent Streame 

Group p-- /i' Tech Area *I&- ;i Building /, Km, R A . 
d 

Accounting Number( e )  
~~ ~ 

Solid Other I - - Nature of Effluent Streams: Gas Liquid . - 
(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: A 5 j b  t" 

Discharge Point: (Identify and show sketch on reverse if more than one 
per  building) 

Stack . 1 I Industrial Sewer 

Sanitary Sewer . Storm Sewer 

Trash Container Type: 
-~ 

Other: 

Dis po s a1 Method: Atmos phe ric Dis pe r s a1 /-.-- Sewage Plant 

Waste Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Com munity Landfill Other 

- 

Vcrlume of Effluent: Known Estimated L L ~  4 4&,...., 

Contaminants (see list) Estimated Discharge 

I 

Monitoring Equipment on Effluent Stream: No Y e s  

De s c rib e 

Do not w: 
in this spz 

g .  

I 

. I  
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LOS ALAMOS SCIENTIFIC LABORATORY 

! 

I 

Survey of Effluent Streams 

- Group Fk a Tech Area &. J, Building , 

Accounting Number( s) 

Nature of Effluent Streams: Gas L/ Liquid 

(Fill out one sheet for each effluent stream) 

CJther - Solid - 

Effluent Treatment: Type: A'D *L L 

Discharge Point: (Identify and show sketch on reverse  if more  than one 
p e r  building) 

Stack L/ Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash  Container Type: 

.Other: 

Disposal Method: Atmospheric Dispersal / Sewage Plant ' 

Waste Process  Plant Chemical Dump 

Sewage Lagoqn Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 

Contaminants (see list) 

E s t im at ed q/gdk (fA;% 
E s t im at ed Dis charge 

W P h ?  

Monitoring Equipment on Effluent Stream: No W Yes 

.-. - Des c ribe 

iv . 
./  

Do not writ 
in this spac 
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. .  'LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams . .  
Group p- 8 Tech Are'a <A- 2 Building ./I/ 

Nature of Effluent Streams: Gas b y '  Liquid - - 
Accounting Number(8) 

Other - Solid 

(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: &?A e. 

Discharge Point: (Identify and show sketch on reverse if more than one 
p e r building) 

Stack / Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal ,/ Sewage Plant 

W a s t e  Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 12 J h,,~ n/n,t 

I 

iv. 
c 

Do not w r i t  
I this spac 
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LOS ALAMOS SCIENTIFIC LABORATORY 

: 

. .  Survey of Effluent Streams 

Group Tech Area' d/ 4 2  Building #4 ' 

Accounting Number(s) 

Nature of.Effluent Streams: Gas L( Liquid ' Solid 

(Fill out one sheet for each effluent stream) 

Other ._ - - 

Effluent Treatment: Type: A* .t 

Discharge Point: (Identify and show sketch on reverse if more  than one - per  building) 

Stack / Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal , Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated ,?~[&,*h~ 

Contaminants (see list) Estimated Discharge 

c  ne J *  . h d  L4h LhCa.,h 

Monitoring Equipment on Effluent Stream: No Y e s  

Describe M,rJv;& Aa I .  08' fi'q # pa./' 1 d a  uu/ to 

Do not wri 
1 this spa 



LOS ALAMOS SCIENTIFIC LABORATORY 

! 

Survey of Effluent Streams 

Group (3.- 2 Tech 

Accounting Number(s) 

Other - Solid Nature of Effluent Streams: Gas E.' Liquid - 
(Fill out one sheet for  each effluent stream) 

Effluent Treatment: Type: A'; L. .c 

Discharge Point:. (Identify and show sketch.on reverse  , .  if more  than one 
per building) 

Stack C '  Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 
1 

Disposal Method: Atmospheric Dispersal k- .#- Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other \ 

Volume of Effluent: Known Estimated /afl ,:&A;. k. 

, Contaminants (see list) Estimated Discharge 

/L/ PiL- 

Monitoring Equipment on Effluent Stream: No b Y e s  

Describe 

Do not writ 
in this m a c  



. LOS ALAMOS SCIENTIFIC LABORATORY 

. .  Survey of Effluent Streams 
Do not wril Tech Area {d-. < Building p -  Group &- ,. 

Accounting Number(s) 

Nature of Effluent Streams: Gas * Liquid 

(Fill out one sheet for each effluent stream) 

Other - Solid - 

Effluent Treatment: Type: A 4 h . L  

Discharge Point: (Identify and show sketch on reve-rseif more than one 
. -  / 

per  building) 

Stack -- d Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal L/ Sewage Plant 

Waste Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume Of Effluent: 

Contaminants (see'  list) E s tim at ed Dis charge 

! 

Monitoring Equipment on Effluent Stream: No L' Y e a  

Describe 
. .  

I 

iv . 
a 



LOS ALAMOS SCIENTIFIC LABORATORY 

I .  

i 

I 

Survey of Effluent Streame 

Group Tech Area &. a Building #/A/d 1 -?/ 
A I '  

Accounting Number(s) 

Nature of Effluent Streame: Gas Liquid 

(Fill out one sheet for each effluent stream) 

Other - Solid - 

Effluent Treatment: Type: /dSh 4, 

Discharge Point: (Identify and show sketch on reverse  if more  than one 
per  building) 

Stack J Industrial Sewer 

I Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method 'Atmospheric Dispersal * Sewage Plant 

W a s t e  Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated kA.tuA 

Contaminants (see list) Estimated Discharge 

- 

Monitoring Equipment on Effluent Stream: No Y e a  

Describe 

iv . 
4 

Do not writ 
1 this spa(: 



LOS ALAMOS SCIENTIFIC LABORATORY 

I 

I 

! 

! 

I 

I 

Survey of Effluent Streams 

Group P, A -. Tech Area flJd 2. Building . n %l, 1.c 

-- Accounting Number(8 j 

Nature of Effluent Streams: Gas  

(Fill out one sheet for each effluent stream) 

Other - Solid - - Liquid - 

Effluent Treatment: Type: k’9A .&- 

Discharge Point: (Identify and show sketch on reverse if more  than one - p e r building) 

Stack / Industrial Sewer 

Sanitary Sewer Storm Sewer 

. Trash Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal - Sewage Plant 

Waste Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 
/ 

Contaminants (see list) Estimated Dis cha rge 

- 
Monitoring Equipment on Effluent Stream: No L/ Y e 8  

Describe 

iv. . 

Do not wr 
in this ‘sp; 

I 
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LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

Group / Tech Area f-;(k/.. 2. Building / , A, d //f 
I . .  

Accounting Number(s) 

Nature of Effluent Streams: Gas L" Liquid Other - ' Solid - 
(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: P'ik c 

Discharge Point: (Identify and show sketch on reverse  if more  than one 
p e r  building) 

Stack /--- Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method Atmospheric Dispersal i' Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known .E s tim at ed 12 &/$ d - ~ .  

Estimated Discharge 

u 1.: I r?.u'Lt-'&,.- 

Monitoring Equipment on Effluent Stream: No / Y e s  

Describe 

i v  . 
.. 

Do not writ 
in this spac 

: I  

ii 
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LOS ALAMOS SCIENT IFIC LABORATORY 

in this sps 

Survey of Effluent Streams 
- .  

Group f # - 2  Tech Area * / A  - 2 Building f 

Accounting Number(e) 

Nature of Effluent Streams: Gas Liquid 

(Fill out one sheet for each effluent etream) 

Other - Solid - - 
' 

Effluent Treatment: Type: k h k  4 

Discharge Point: (Identify and show sketch on reverse  i f  more than one 
p e r  building) 

Stack w Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method Atm.ospheric Dispersal I/ Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

E e tim at ed &i( / +,pi++i Volume of Effluent: Known 

Estimated Discharge 

4 5 .  k.LeW,C - 

Monitoring Equipment on Effluent Stream: No LC Y e a  

Describe 

Remarks 

i v  . 

Do not wri 



LOS ALAMOS SCIENTIFIC LABORATORY 

I 
I 
! 
I 
I 
I 

I 
I 

! 
! 

I 
i 

I 

I 

. .  Survey of Effluent Streams 
P 

Group p4a Tech Area $// 2 Building I ,K- - 1 4 3  . 

Nature of Effluent Streams: Gas - 
I 

Accounting Number(s) 

Other - Solid - L/ Liquid 

(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: A 4 4 L  

Discharge Point: (Identify and show sketch on reverse if more than one . per  building) 

Stack . Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

I 

Disposal Method Atmospheric Dispersal i Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Com munity Landfill Other 

I .  

Volume of Effluent: Known Estimated / R  p w/--, 
Contaminants (see list) Estimated Discharge 

I .  - 

5,  /LA4 I 

Monitoring Equipment on Effluent Stream: NO L/ Y e s  

Describe 

Do not w r i t  
in this sDac 



I 

I 
c * .  . 

I 

ios  ALAMOS sckntt ~FIC LABORATORY 

Survey of Effluent Streams 

Group p 3 Tech Area 2 Building- 1 , '  
Accounting Number(s) 
Nature of Effluent Streams: Gas v' Liquid Solid - Other - 
(Fill out one sheet for each effluent stream) 

- .  

Effluent Treatment: Type: A h  R- 

Discharge Point: (Identify and show sketch on reverse if more than one - per  building) 

Industrial Sewer / Stack LN 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method Atmospheric Dispersal 1 Sewage Plant 
Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank . 

Community Landfill Other 

Volume of Effluent: Known E s tim at ed 

Contaminants (a  ee list) E s t im at ed Dis c ha rg e 

Monitoring Equipment on Effluent Stream: NO / Yes. 

Describe 

iv . 
r l /  

Do not writ 

I .  

this s D a c  
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LOS ALAMOS SCIEM" IFIC LABORATORY 

Survey of Effluent Str earn B I 

Group Tech Area $,h - :? Building I < / /cs I d /  

Accounting Number(s) 

Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent stream) 

Other - Solid - Liquid - 

Effluent Treatment: Type: A x ?Pf&: -A F. /*A.  c 'p3. . /  

Discharge Point: (Identify and show sketch on reverse if more  than one - per  building) 

Stack / .  Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Do not writ  
in this spat 

Disposal Method: Atmospheric Dispersal Lr Sewage Plant 

Waste Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area &# Septic Tank 

Community Landfill Other 

Volume of Effluent: Known E s  timat ed 

Contaminants (see list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No i /  Ye8 

Describe 

iv . 
3 1  



'LOS ALAMOS s C I ~ ~  IFIC LABORATORY 

I 

Survey of Effluent Streams 

Group p! 2 Tech Area -fy/% Building DbCci. 6 c , 4  
' +A[ Accounting Number(s) 

Nature of Effluent Streams: Gas 

(Fill out.one sheet for each effluent stream) 

Solid /Other - - Liquid - 

Effluent Treatment: Type: d94 x 

Discharge Point: (Identify and show sketch on reverse  if more  than one 
per  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: A,.?.; fi,,,/=. .&+/ ( ;7 \ 
Other: 

3 i 

Dis pos a1 Method: Atmo s phe ric Di spe r s a1 Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill / Other 

Volume of Effluent: Known 

Contaminants (see list) Estimated Discharge 

Estimated ?dB c2[& 

a r t  0 d L P - d  n l  Y' / /AT 
Monitoring Equiiment on EfflueLt Stream: No /Yes 

Describe 

iv. 

Do not writ 
in this spa< 



'LOS ALAMOS SCIENTIFIC LABORATORY 

! 

Survey of Effluent Streams 

Group 'p- 2 Tech Area f / .  2 Building I R h  / Z A  
I 

Accounting Number(s) 

Nature of Effluent Streams: Gas J Liquid 

(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: 

Other - Solid - - 

Discharge Point: (Identify and show sketch on reverse i f 'more than one - 
per  building) 

Stack w Industrial Sewer 

Sanitary Sewer Storm Sewer . 

Trash Container Type: 

Other: 

Disposal Method Atmospheric Dispersal L/I Sewage Plant 

Waste Process  Plant . Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

. Community Landfill Other 

Volume of Effluent: Known 

Contaminants (see list) Estimated Discharge 

Estimated / / # p  

Monitoring Equipment on Effluent Stream: No Yes 

Describe 

n r - I  , c 

iv . 
1s' 

Do not writc 
1 this . s D a c  
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'LOS ALAMOS SCIkNI" IFIC LABORATORY 

Survey of Effluent Streams 
. Do not wri Group r-- r d. TechArea -f/-- 2 Building ) ,fL: e7 

I 

Accounting Number(s) . 

Natu re  of Effluent Streams: Gas t.*- Liquid 

(Fill out one sheet for each effluent stream) 

Solid Other 
- I  

- - 

Effluent Treatment: Type: f% t?b x 

Discharge Point: (Identify and show sketch on reverse if more  than one 
p e r building) 

Stack L Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal V Sewage Plant 

W a s t e  Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Bur i a l  Area Septic Tank 

Community Landfill Other 

Volume of Effluent: 'Known Es timat e d - d  
/ 

Contaminants (a  ee list) 

5 ' k d / / Z n ? & y , k  fl4 A r *f/ 
Estimated Discharge 

d i  / i l e w * \  

Monitoring Equipment on Effluent Stream: No C, Y e s  . 

Describe 

. iv. 

this spa 



LOS ALAMOS SCIENI" IFIC LABORATORY 

Survey of Effluent Stream8 
Do not writ  

Group 9- A Tech Area YJ-  4 Building /. fL%, J P  I 
Accounting Number( e)  

Nature of Effluent Streams: Gas b'. Liquid 

(Fill out one sheet for each effluent stream) 

Other - Solid - - 

f 
Effluent Treatment: Type: k f f c  / 

Discharge Point: (Identify and show sketch on reverse if more  than one . per .  building) 

Stack (r- Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal M e e o d  Atmospheric Dispersal Sewage Plant 
I 

' Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

C o m  m unity Landfill Other 

/ Volume of Effluent: Known Estimated / 4 v . f i  ~*-;4?,~~, -,, 

Contaminants (see list) E 8 timat ed Discharge 

Monitoring Equipment .on Effluent Stream: No v Y e a  

Describe 

. 

iv . 
l f l  

this spac 
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LOS ALAMOS SCIEm IFIC LABORATORY 

I 

I 

I 

I 

Survey of Effluent Stream8 
, 

Group p-- 2 Tech Area- Buildkg / Jh, / b /  

Accounting Number( s ) 

Solid Nature of Effluent Streams: G a s  c/ Liquid - 
(Fill out one sheet for each effluent stream) 

I 

Other - - 

Effluent Treatment: Type: AbLix- 

Discharge Point: (Identify and show sketch on reverse if more  than one - per  building) 

Stack . k’ Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash  Container Type: 

Other: 

Disposal Method. Atmospheric Dispersal W Sewage Plant 

Waste Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other . 

Volume of Effluent: Known Estimated / J  I>~,,(~A..;, 
Contaminants (see list) Estimated Die charge 

I 

Monitoring Equipment on Effluent Stream: No / Yea 
Describe 

I 

7 

i 
iv;  
.n  

Do not witc 
i this s D a c  



'LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 
-# fi .- Do not w r i t  

1 / I .  in this sDac 
Group' Tech Area -7) ,g, Building '1 , 4 /li, / A. 1- 

Accounting Number(s) 

Nature of Effluent Streams: Gas L/ Liquid 

(Fill out one sheet for each effluent stream) 

Other . -  Solid - 

Effluent Treatment: 

Discharge Point: (Identify and show sketch on reverse if more  than one - per  building) 

Stack 4 s  Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: ud.// xe.d/ads f. f . a e- 
8 

Disposal Method Atmospheric Dispersal 4 Sewage Plant . 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 120 p g e L +  
Contaminants (see list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No V Yea 
Describe 



'LOS ALAMOS SCXEM IFIC LABORATORY 

s 

. Survey of Effluent Streams 

in this spat 

I '  

I 

I 

Group F3" 3 Tech Area <d4 2 Building 

Accounting Number(s) 

Nature of Effluent Streams: Gas L--' Liquid - Solid - Other - + 

(Fill out one sheet for each effluent stream) # f . t l # T i C ~ c & ~ E  

Effluent Treatment: Type: I f ,  A 7 b  I..> 2~u.s a D €adz/ S Y S r z  

& JDKf4 . v T o  A L G d  E x 
/ 

Discharge Point: (Identify and show sketch on reverse if more  than one - per  building). 

Stack 2' Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method Atmospheric Dispersal 4'' Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known ~ ~ ~ C ! $ / & ~ '  Estimated 

Contaminants (see list) Estimated Discharge 

d, IDls J' 
- .aha / I 9  7G 

, o/SEyo / 19'7 0 

.z 

I - 
I 

Monitoring Equipment on Effluent Stream: No 

Describe &- ,+i/cdLArp ~ 1 j 0  5- 

~ e e  ,/ 

&-o OUT t d  0.GR codr,&& Ea o h  - C O d 7 / . A , d O ~ s  

h a d J , ~ & ! l d ~  .7$57Ea - DLds # 8 K K  tJ P SrS/'h 
I ' I  

iv . 
? n  

. 
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LOS ALAMOS SCIEm IFIC LABORATORY 

Survey of Effluent Streams . .  

Group p.2 , Tech Area 2 Building 19 
Accounting Number(8) 

Nature of Effluent Streams: Gas Liquid 

(Fill out one sheet for  each effluent stream) 

Other - Solid - 

Effluent Treatment: Type: /dodl5 

Discharge Point: (Identify and show sketch on reverse  if more than one . 
p e r  building) 

/ 
Stack r /  Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 
I 

Disposal Method: Atmospheric Dispersal / Sewage Plant 

Waste Process  Plant Chemical Dump. 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 

Contaminants (see list) Estimated Discharge 
I36 -5 

-1, X/OC'* '/CC 4.5 x K) *+ice .. .I .-. 

"a& - 2 o/ y/o - 1 0  

'35 ye. - m0 S k u  c I 0 Gd& 

Monitoring Equipment on EfflueXt Stream: NO 

I /  1 

Y e s  / 

n this SP; 

I 

ii 

i 

iv . 
I 

I i  
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'LOS ALAMOS SCIEW IFIC LABORATORY 

Survey of Effluent Streams 

Group pOJ Tech Area a/ Building I 
Accounting Number(s) 

Nature of Effluent Streams: Gas / Liquid Other - Solid - 
(Fill out one sheet for each effluent stream) 

Effluent Treatmenti 

Discharge Point: (Identify and show sketch on reverse  if more than one 
p e r  building) 

Stack ,/ Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal / Sewage Plant 

Waste Proce SS Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 
I 

Volume of Effluent: Known Estimated 

i 

Contaminants (see list) E s tim at e d Di s charge 

Monitoring Equipment on Effluent Stream: NO Yes 

Do not w r i t  
in this spac 



i 
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I '  

'LOS ALAMOS SCIENTIFIC LABORATORY 
I 
I 

Survey of Effluent Streams - .  
Do not wr i t  
in this spac 

Group p 2. Tech Area ,j'.# 7. Building 

Accounting Number( 8 )  

Solid L -'Other - - Liquid - . Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent stream) 

Discharge Point: (Identify and show sketch on reverse if more  than one 
4 per  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 
5 

, Trash Container Type: oYa r,.r & i + , . A S  A?$- 
1 I 

Other: 

Disposal Method Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area ie/ Septic Tank - 
Community Landfill Other 

Volume of Effluent: Known 

Estimated Discharge 

Monitoring Equipment on Effluent Stream: No - Y ee 

iv . 
./I 

_ _  
/ .  



. . .  
LOS ALAMOS SCIENTIFIC LABORATORY 

. Survey of Effluent Streams 

Group Tech Area 3 Building / 
Accounting Nurnber(s) 

Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent stream) 

Solid / Other - - Liquid - 

Effluent Treatment: Type: ?LA('(=D id TO 6bRIAL LJ E L L  

Discharge Point: (Identify and show sketch on reverse if more  than one 
p e r building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Containe r Type: 

Other: 

Disposal Method: Atmospheric Dispersal Sewage Plant 

Waste Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area / Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 

Contaminants (see list) Es tim at ed Discharge 

ACTfI/nt(=n hr7a-i c s fd 3.5 G l y R  
c Ehm r j7AYLS L 

Monitoring Equipment on Effluent Stream: No Yea L/ 

.Remarks 

Do not writ 
i this spac 

, 
i 

' I  



. ... .: 
LOS ALAMOS SCIENC IFfC LABORATORY 

Survey of Effluent Stream6 
Do not w r i t  Group ' Tech Area 3 Building / . * 
n this spac 

Accounting Nurn be r (s } 

Nature of Effluent Streams: Gas 

(Fill out one sheet for  each effluent stream) 

. Liquid. Solid I/ Other - 
I 

I 

I 

Discharge Point: (Identify and show sketch on reverse  if'more than one 
p er'building) 

I 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

I 

Disposal Method Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area t/ Septic Tank 
Community Landfill Other 

Volume of Effluent: Known Estimated 

contaminants (see list) Estimated Discharge 

roo CcJA/R b 7a T / I  f/A[/&J 7 A C7/JA I c-D 

Monitoring Equipment on Effluent Stream: No Yes ,/ 

Remarks 

i 



I 

. LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 
yy/ Do not wr Group P-2 Tech Area fh - 3 Building 

' Accounting Number(s) 

Other - Liquid L' Solid - Nature of Effluent Streams: Gas 

(Fill out one sheet for each.effluent stream) 

Effluent Treatment: Type: L / t. 

Discharge Point: (Identify and show sketch on reverse if more  than one 
pe r  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Dis po s a1 Method: Atmos phe r ic  Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground P 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 

Contaminants (see list) 

Estimated c /.,;nd,(/b.fi&k 

Estimated Dis charge 

iv . 

L this sp; 



. - C  . . '  
LOS ALAMOS SCIENTIFIC LABORATORY 

! 
Survey of Effluent Stream8 

Group 17.2 . Tech Area <?, 2 Building 1. 
Accounting Number( 8 )  

Nature of Effluent Streams: Gas Liquid v' Solid - Other - 
(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: L.47 a .e 

Do not wr i t  
in this spac 

! 

I 
Discharge Point: (Identify and-show sketch on reveree if  more  than one 

pe r  building) . .  
I 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 
. 

Trash Container Type: 

Disposal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground e 
Contaminated Burial Area 'Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 

Estimated Discharge Contaminants (see list) 

/!/&&. P - 

Monitoring Equipment on Effluent Stream: No f./' Y e a  . 

De s crib e 

I 

iv . 
/ 
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. .  
'LOS ALAMOS SCIENT IFXC LABORATORY 

Survey of Effluent Streams 

Accounting Number( s) 

Other Nature of Effluent Streams: Gas Liquid - p'' Solid - - 
(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: /"./Pa e 

Discharge Point: (Identify and show sketch on reverse  if more  than one . p e r  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 



. 
LOS ALAMOS SCIENTIFIC LABORATORY 

I 

I 

I 
I 

i I 

I 

I 

I 

, 
I 
f 
I 

I 

I 

I 

I 
I 
I 
I 

I 
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I 

I 
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7 
i 
I 

1 
I .. 

Survey of Effluent Streams 
Do not w r i t  Building ./t/ Group pdx Tech Area 44' & 

Accounting Number( 8 )  

Other Nature of Effluent Streams: Gas Liquid - V Solid - - 
(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: &af& 

Discharge Point: (Identify and show sketch on reverse if more  than one 
per  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

. Trash Container Type: 

Other: iR .5  f$'/Jk;..< &hd& f+.&9R. 
/ 

Disposal Method Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon . Surfaceof Ground - 
Contaminated Burial Area Septic Tank . 

Community Landfill Other 

this ,spac 
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I 
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I 

. .  

Los ALAMOS SCIENTIFIC LABORATORY 
Sprvey of Effluent stream8 

Group 2 . Tech Area <&--? Building 

Accounting Number(s) . 

Liquid LA Solid - Other - Natu re  of Effluent Streams: Gas - 
(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: A>* L 

Discharge Point: (Identify and show sketch on reverse if . .  more  than one - per  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: pA ,, hfF[+ p ~ =  cL " //A9 . *  4/ )'#sa K.. J' 
i c  

Dis po 8 a1 Method: Atmo s phe ric Dispe r s a1 Sewage Plant 

Waste Process  Plant . Chemical Dump 

Sewage Lagoon Surface of Ground - 
Contaminated Burial Area Septic Tank 

Community Landfill 'Other 

Volume of Effluent: Known Estimated A!.!- L,: 4 d,,Z. 

Contaminants (s ee list) Estimated Discharge 

A/, k )L 
I 

Monitoring Equipment on Effluent Stream: No Y Yes 

Do not writ. 
in this spac 
I 

Describe 

iv . 



I 

I 

Los ALAMOS SCIEN~ IFIC LABORATORY 

Survey of Effluent Streams 

Accounting Number(e) 

Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent stream) 

Liquid /Solid Other - - -  

Discharge Point: (Identify and show sketch on reve'rse if more  than one 
p e r  building) 

Stack Industrial Sewer 

Sanitary Sewer p Storm Sewer.  

Trash Container Type: 

Other: 

Dispos a1 Method Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank L-' 

Community Landfill ' Other 

Volume of Effluent: Known Estimated& 4 h bt I.. e \ .  

Contaminants (see list) Estimated Discharge 

Monitoring Equipment on Effluent Stream: No 14 Y e s  

Describe 

Remarks 

iv . 
. 



L e  - . .  . .  
'LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams . .  
Group .'P-z Tech Area 74-2 Building 7 ,&9/33 

Accounting Number(s) 

Nature of Effluent, Streams: Gas 

(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: /&+& 

, 

Liquid/ Solid Other - - - 

Discharge Point: (Identify and show sketch on reverse  if' m o r e  than one 
per  building) 

I 

I 

Stack Industrial sewer 

Sanitary Sewer I/ Storm Sewer . 

Trash Container Type: 

. Other: 

Disposal Method: Atmospheric Dispersal Sewage Plant 

W a s t e  Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known 

Contaminyt  s (see list) - 

. Monitoring Equipment on Effluent Stream: No 1/ Yes 

Describe 

DO not wit'i. 
this spacc 



i 

. .  
C .  

LOS ALAMOS SCIENI'IFIC LABORATORY 

Survey of Effluent Streams 
Tech Area I Building Do not writ4 

Group P- A 
Accounting Number( s) 

Liquid J Solid Other - - - Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent s t ream) 

Effluent Treatment: Type: ,&'"''LA 

Discharge Point: (Identify and show sketch on reverse if 'more than one - 
p e r  building) 

I 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash  Container Type: 

I 

I 

Dis po s a1 Method: Atmospheric Di spe r s a1 Sewage Plant 

Waste Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground . / 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known E B tirn at ed &L kkR&,. 

this spac 



C . .  - .. . . 
a .  

, LOS ALAMOS SCIkNT IFIC LABORATORY 

Survey of Effluent Stream8 
c, 

DO not wife 
this mace 

Accounting Number( e) 

Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent stream) 

Liquid / Solid Other - - - 

Effluent Treatment: Type: .dodz 

Discharge Point: (Identify and show sketch on reverse  U m o r e  than one 
p e r  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer . 

Trash Container Type: 
! 

Disposal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Chemical Dump 

Sewage Lagoon 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Surface of Ground / 
I 

Contaminants (see list) Estimated Discharge 

I 

Remarke 

iv . 
3 1  . 
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LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams . .  
Tech Area 74 .a Building 1 & / I $  Do not writ' 

in this s p a c  
Group ?-A 

1 
Accounting Number(s) 

- Liquid/ Solid Other - Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent stream) 

Discharge Point: (Identify and show sketch on reve'rse i f 'more than one 
per  building) 

Stack . Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant J Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill . Other 

Volume of Effluent: Known 

Contaminants (see list) Estimated Discharge 

E s tim at ed 

Monitoring Equipment on Effluent Stream: No Yes 

Describe 

A .  I n 
iv. 3? 

I . f  / A .  f;, 

I .  



I 
I .  

LOS ALAMOS SCIENTIFIC LABORATORY 

I .  

I 

I 

Survey of Effluent Streame . .  
Do not writ1 Group Fdx  Tech Area <d .- 7 Building /’// 

Accounting Number( e)  

Nature of Effluent Streams: Gas Other - Liquid L- Solid - - 
(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: bein c ,,# f- - ‘ f J / ) ; \ 7  , 4 y f l f l / ~ P r  

Discharge Point: (Identify and show sketch on reverse if more than one . per  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container TvPe: 

Disposal Method: Atmospheric Dispersal Sewage Plant 

Waste Process  Plant Y Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 
. .  

I 
Volume of Effluent: Known q o , f l ~ ~ ~ ~ /  ,,,,# 1 -  &, ?,K< Estimated &, 3 

iv . 
7 // 

this spac 
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LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Stream8 
Do not writ4 
in this enac 

Group p-2 Tech Area 2 Building / ?  
Accounting Nurnber(s) 

Nature of Effluent Streams: Gas 

(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: r0 ffjfb/ ,-, p D,, I ) ,  

Liquid ,/ Solid Other - - 

- t -  

-b f 4 - n .  /& d S  k R ; /  Pr 1 54. u- 7. 
Discharge Point: (Identify and show sketch on reverse if more than one 

pe r  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: $l W l /  

0th  e r: 

Di s po s a1 M e  tho d: Atm o s phe r ic Dis p e r s a1 Sewage Plant 

Waste Process Plant ,/ Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known ' Estimated /B?,y/+ 
Contaminants (a  ee list) Ee tim at ed Discharge 

Monitoring Equipment on Effluent Stream: No Yes 

Describe 

! 

i e-[ iv . 
/ 

-. . 

f 
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TO 

FROM : 

SUBJECT: 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNlVPRBlTr OF CALIFORNIA 

LOB ALAMOB. NEW MEXICO 87544 

OFFICE MEMORANDUM 

H. T; Motz, P-W 

R. L. Henkel, P-9 

Effluents from Group P-9 

P-9 

Attached is a l i s t  of potent ia l ly  harmful eff luents  from 
Group P-9, SM-16, and t h e i r  probable disposal channels. 
estimates are  not very accurate and some unknown amount of t h e '  
l iqu ids  i s  probably dumped in to  the  sanitary sewer even though 
s igns forbidding t h i s  are  posted a t  each sink. 

The 

~ 

R. L. Henkel 

RLH/nb 
Attachment a/ s 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOB AUMOS. NEW MDCICO 87544 

OFFICE MEMORANDUM 

May 6 ,  1971 DATE 
TO ' H. T. Motz, P-DO 

I 

' R. L. Henkel 

SUBJECT: 

SYMBOL : 

Radioactive Effluents from Group P-9, SM-16 (Calendar Y e a r  1970) 

P-9 

T r i t i u m  

During 1970 the  approximate amounts of tritium which l e f t  
SM-16 through various routes are l i s t e d  below: 

I. Released t o  Atmosphere 

A. Inside buildings 86 C i  
B. Vented through monitored 

stacks 10 C i  

11. Shipped t o  Group W-3 f o r  
recovery 83,044 C i  

111. Shipped t o  H-1 f o r  burial. 15 C i  
(contaminated vacuum pump o i l )  

R. L. Henkel 
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L d 

Effluents from Group P-9 

Material 
(=t/Yr) Acid Sewer 

Freon 12  20 gal 

Acetone ' 20 gal 

Kerosene 

Freon (PCA solvent) 

Mercury 

Brazing & Soldering alloys 

Hydrochloric Acid 2 gal 

Nitric Acid 1/2 g a l  

Sulf'uric Acid 1/2 ga l  

Disposal Channel 
Other - Atmosphere 

10 gal 

1 5  

55 gal 

150 # 

120 # Reprocessed 

5# t o  trash 
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Remarks 

s 

this .space. 

'LOS ALAMOS SCIENTIFIC LABORATORY 

' Survey of Effluent Streams 

Group P-/6 Tech: Area T/ -3 Building J 4- q d  
Accounting Number( 6 )  

Other - Solid Nature of Effluent Streams: Gas Liquid - 
(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: 
. .  

(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: 
. .  

~ 

Discharge Point: (Identify and show sketch on.reve'rse if  more than one 
p e r  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash  C ont aine r Type: 

Other: 

Disposal Method Atmospheric Dispersal ' Sewage Plant . Y  

Waste Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

. 3 + #  . Contaminated Burial Area Septic Tank 
I ;-.. - 

i j -  
. .  

5. 2' :4 
I Community Landfill Other 
(., . Y-' 

1' 

Estimated 

E s tim at ed Dis char g e 

I ,' ' 
Volime of Effluent: Known 

Contaminants (see list) 

Monitoring Equipment on Effluent Stream: No Y e s  

Describe 

Do not write 
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LOS ALAMOS SCIENTIFIC LABORATORY 

Survey of Effluent Streams 

Group . p 4 3  Tech Area 3 Building s M / O J -  

Accounting Number( s) 1 

Nature of Effluent Streams: Gas Liquid 

(Fill out one sheet for each effluent stream) 

Other - So lid - 

Effluent Treatment: Type: 

Discharge Point: (Identify and show sketch on reverse  if more  than one 

I/ 

p e r  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Disposal Method: Atmospheric Dispersal Sewage Plant 

Chemical Dump ' Waste Process  Plant 

' Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated + 
Contaminants ( see  list) Estimated Discharge * .  
Monitoring Equipment on Effluent Stream: No Yes I/ 

Describe rd-& a.4Lfu 

Do not write 
L this space 
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i 'LOS ALAMOS S C I E ~  IFIC LABORATORY 

Survey of Effluent Streams 

Group ? 13 Tech Area 3 Building JH f o r  
Accounting Number( s) 

Other - Solid Nature of Effluent Streams: Gas / Liquid - 
(Fill out one sheet for each effluent stream) 

Effluent Treatment: Type: e- f W Q  

Discharge Point: (Identify and s K ow sketch on reverse  if more  than one 
per building) 

Stack J' Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container T Y D e :  

Disposal Method Atmospheric Dispersal / Sewage Plant 

W a s t e  Process  Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area .Septic Tank 

Corn m uni ty Landfill Other 

Volume of Effluent: Known Estimated 

.. 
Contaminants (see list) . Estimated Dischar e . /&/!A 

Monitoring Equipment on Effluent Stream: NO / Y e s  

Describe 

Remarks 

i V .  

Do not writs 
in this spHcc 
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e OFFICE MEMORANDUM 
TO : E. La Kemp 

I 

FROM : G. Sherwood 

1 SUBJECT: Effluents  Usage and Disposal 

SYMBOL : P-16 

I 

I 

1 
a 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O f  CALIFORNIA 

LOO AUMOB. NEW MWlCo 87544 

DATE May 6, 1971 

W e  are currently using about f ive  gallons of chlorothene per 
week i n  Gap Assembly and T e s t .  
s to r ing  i n  a marked drum u n t i l  f u l l  and then sent t o  SP-4. 
only f i v e  gallons of new chlorothene a t  a t i m e  i n  the  area. 

Dirty solvent is disposed of by 
We store 

Ethanol is  used a t  the r a t e  of 12 gallons per week. Used 
ethanol i s  disposed of v ia  the sink. 
of t h i s  solvent i n  the area under locked conditions. 

We store  up t o  ten gallons 

The only other material w e  use that  is a possible contaminant 
i s  sulfur  hexaflouride. 
of f i f t een  months and i t  should last another six months. 

W e  a r e  on our second cylinder over a period 

G. Sherwood 
GS:hs 

I 

- 
I 

I 



- ' -  

I 

TO : H. T. Wtz ,  P-DO 
i 

I 

FROM : John Marshall 

SUBJECT: Survey of Ef 

SYMBOL : P-17 

L O S  ALAMOS SCIEWIFIC LABORATORY 

LOB AUMOS. NEW MEXICO 87544 
. UNIVERSITV OF CALIFORNIA 

OFFICE MEMORANDUM 
DATE: lhy 5, 1971 

SOLVENTS 
Trichloroethylene (Neu-Tri): W e  use  approximately 55 gallons every three 

t o  four months on our vapor degreaser. Some vapor escapes and i s  
picked up by an unf i l te red  exhaust hood and is dispersed i n t o  t h e  
atmosphere. S m a l l  amounts reach the f loo r  drain. 

Methyl Chloroform (Chlorethene) : 
three t o  four months. 
as we dump the waste on the ground i n  an out-of-the-way area,  or  
v ia  the Dempster Dumpster i n  waste containers. 

W e  use approximately 5 gallons every 
Disposal i s  atmospheric as w e l l  a s  burial ,  

Acetone: We use about 1 gallon i n  s ix  months' time. Disposal i s  same 
as Chlorethene. 

Methanol: We use  about 10 gallons per year. Disposal i s  same as 
Chlore thene . 

Kerosene: W e  use about one-half gallon per  year. Disposal i s  usually 
I 
! 

made by placing saturated rags i n  metal cans. 
I 
I 

METALS 

I 
I 

Mercury: We have a kilogram on hand which i s  as much as this group finds 
A l l  excess and waste i s  delivered to  Group P-16 who handle I 

I 

use for.  
the mercury disposal  for Sherwood. 

I 

, Brazing Alloys (Easy Flo-45): We use approximately 18 02. of Easy Flo-45 
a year. 
hood. 

Fumes are discharged in to  the atmosphere through an exhaust 

I 

ACIDS - 
Nitr ic :  W e  use approximately 5 carboys of N i t r i c  acid per year i n  our 

Bright Dip tank. 
flow i n  the r i n s e  tank allows some acid t o  reach the indus t r ia l  sewer. 
Another undetermined amount escapes through the unfil tered exhaust hood 
i n t o  the atmosphere. 
H-7. 

The ac id  is diluted with water about 1-2. On over- 

A l l  waste Nitric ac id  i s  removed by personnel from 



a .  

LOS ALAMOS SCIENTIFIC LABORATORY 

I 

Survey of Effluent Streams 

Group P-18 Tech Area South Mesa Building Ad. 91dg. 

Accounting Number(s) 9218 

Nature of Effluent Streams: Gas None 

(Fill out one sheet for each effluent stream) 

Other - Solid - Liquid - 

Effluent Treatment: Type: 

Discharge Point: (Identify and show sketch on reverse i f  more than one 
per  building) 

Stack Industrial Sewer 

Sanitary Sewer Storm Sewer 

Trash Container Type: 

Other: 

Dis po s a1 Method: Atmospheric Dispe r s a1 Sewage Plant 

Waste Process Plant Chemical Dump 

Sewage Lagoon Surface of Ground 

Contaminated Burial Area Septic Tank 

Community Landfill Other 

Volume of Effluent: Known Estimated 

Contaminants (see list) Estimated Discharge 

Monitoring Equipment on Effluent Stream 
~ 

NO Y e s  

Describe 

Remarks 

iv . 

Do not write 
in this space. 
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. LosAUamos 
memorandum Los Alamos National Laboratory 

Los AlamosNew Mexico 87545 
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DATE ' 

Wal l y  McCorkle, HSE-7, MS-E518 August 8, 1983 T O  

W. D. Purtymun, H S E - 8 w  FROM 

I 

MAIL STOP/TELEPHONE 

HSE8-83-532 - SYMBOL. 

' GROSS ALPHA AND BETA RADIOACTIVITY I N  THE DISTRIBUTION SYSTEM OF THE . SUBJECT 

WATER SUPPLY 

Below are the subject r e s u l t s  you requested. 

Locat ion 

F i r e  Stat ion 1 (TA-3) 
F i r e  Stat ion 2 (DP Road) 
F i r e  Stat ion 3 (White Rock) 
F i r e  Stat ion 4 (Golf Course) 
F i r e  Stat ion 5 (S-Site) 
Bandel ier  National Monument 

p C i l a  
Gross Alph a Gross Beta 

0.2 f 0.8 2.7 f 1.0 
0.5 f 1.0 3.0 f 1.0 
0.7 f 1.0 3.1 f 1.0 
1.3 f 1.2 . 3.5 .f 1.2 
2.1 f 1.6 3.4 5 1.2 
2.7 f 1.8 5.0 f 1.4 

F i r e  Stat ion samp.les were co l l ec ted  on March 1, 1983, whi le  Bandelier 
samples were c o l l e c t e d  on March 7, 1983. 

WDP: m l  k 



TO 

FROM : 

SUBJECT : 

SYMBOL : 
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LOS ALAMOS SCIENTIFIC LABORATORY ’ 

UNIVERSITY OP CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87% 

d 

OFFICE MEMORANDUM 
LaMar Johnson, H-8 Group Leader - MS 490 - . DATE: January 27, 1976 

Thomas E. Hakonson, H-8VKP 
1 .  

. .  
CHEMICAL CHARACTERIZATION OF LIQUID EFFLUENTS 

H8-76-15 

A major weakness of our studies at L4SL has been a lack of 

Other commitments and a lack of the necessary chemistry 

- 

effort on characterizing the liquid effluents released to the can- 
yons. 
background has prevented us from thoroughly researching the nature 
of these wastes. 
4 years have lead me to believe that considerable information is . 
available if one could devote the time needed to search the records, 
many of which are stored in vaults and have never been summarized. 

.- 

, 

My discussions with H-7 personnel over the last 

I propose the following studywhich I feel would contribute 
very significantly,to our canyon studies both in an analytical and 
sampling sense. 

The objectives of this study would be generally as follows: 

1. Thoroughly research the chemical aspects of the Waste 
Treatment process, including changes that have been 
made throgghout the facility use histories, to pro- 
vide a basis for estimating likely chemical forms of 
the radioactive and stable elements present in the 
effluent , 

the chemical nature of the influent elements 
through interviews with facilities contributing wastes - _  

facility, 

I 

i 

3. estimate mass inventories of radioactive and stable 
elements in influents and effluents; the approach would 
be .to examine supply and property records and interview 
appropriate groups on-line to the Treatment facility. 
Mass inventories in effluents could be derived from 
available records and probable decontamination factors 
based upon a knowledgeable review o f  past and present 
‘treatment procedures. 

c 

. .  
! 

. .  



. LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87144 

OFFICE MEMORANDUM 
i TO : B i l l  Crfsmon,  ERDA O / T D ,  LAAO DATE: J u l y  11, 1975 

I 
FROM : R a y  G a r d e  

SUBJECT : LASL  LIQUID EFFLUENTS---BPA PERMITS I 
SYMBOL : H8-75-235 

MAIL STOP: 4 9 0  

I .  

-- . _  . .._ - A t  a J u n e  11 m e e t i n g  o f  LASL ,  Z I A ,  a n d  ERDA/LAAO 
p e r s o n n e l  a p l a n  w a s  e s t a b l i s h e d  t o  i d e n t ' i f y  L A S L / Z I A  
l i q u i d  e f f l u e n t s  w i t h  r e g a r d  t o  t h e i r  v o l u m e s ,  w a t e r  
q u a l i t y ,  a n d  d i s c h a r g e  p o i n t s .  
to d e t e r m i n e  t h e  number o f  i n d u s t r i a l  l i q u i d  e f f l u e n t  
EPA p e r m i t s  ERDA/LAAO m u s t  a p p l y  f o r .  
involved  i n  t h i s  e f f o r t  were t o  be B i l l  M i d k i f f ,  E N G - 7 ;  
J e r r y  B u c h h o l z ,  H - 7 ;  a n d  R a y  G a r d e , . H - 8 .  P r o g r e s s  w a s  
to be r e p o r t e d  i n  a month a n d  a b e a l i s t i c  d a t e  f o r  com- 
m i t t e e  review o f  t h e  e f f l u e n t s  w a s  to be s e l e c t e d .  

T h e  d a t a  were to be used  

T h e  k e y  p e r s o n n e l  

, 

The work c o u l d  no t  p r o g r e s s  a s  d e s i r e d ;  i t  s e e m e d  

v a c a t i o n  t he  month o f  J u n e .  A s  p e r  our t e l e p h o n e  con- 
ver sa t ion  t o d a y ,  t h e  p r o g r e s s  w i l l  be r e p o r t e d  d u r i n g  
tbe week  o f  J u l y  2 8 .  

. l i k e  a l l  LASL p e r s o n n e l  n e e d e d  a s  con tac t s  were on 

! 

RG :mar  
cc: Xi. S. J o r d a n ,  H-DO 

T .  K. Keenan, H-7 
L . .  J .  J o h n s o n ,  H-8 
W. S .  M i d k i f f ,  ENG-7 
J .  C.  P a r s o n s ,  ENG-4 
J .  R .  B u c h h o l z ,  H - 7  
R .  0 .  V e l a s c o ,  Z I A  U / E  

+ 

I 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87500 

OFFICE MEMORANDUM 
.TO : S t e w  L o m b a r d ,  H-8 DATE: May 2, 1975 

FROM : R a y  G a r d e ,  k ? 8 .  @&- 
SUBJECT : ANALYSES OF SEWAGE TREATMENT PLANT E F F L U E N T S .  

SYMBOL : H-8-75-161 . 

MAIL STOP: 49  0 . . .  

The f i r s t  g r o u p  of s a m p l e s  from the  m u n i c i p a l  a n d  
t ech  a r e a  s e w a g e  t r e a t m e n t  p l a n t  i s  n o w  be ing  s u b m i t t e d  for 
a n a l y s e s .  E a c h  s a m p l e  r epresen t s  a c o m p o s i t e  of a month's 
e f f l u e n t  f o r  each'  of the  f a c i l i t i e s .  

The d e s i r e d  a n a l y s e s  a r e :  gross  a, gross  8, gross y, 
and 'H. The s a m p l e s  a r e  e x p e c t e d  to be " c o l d " ,  so t h e y  
s h o u l d  be t r e a t e d  a s  e n v i r o n m e n t a l  s a m p l e s  a n d  a n a l y z e d  i n  
a m a n n e r  s i m i l a r  t o  a n a l y s e s  of d r i n k i n g  w a t e r .  

The n u m b e r  of s a m p l e s  w i l l  v a r y  s l i g h t l y  b u t  w i l l  u s u a l l y  
be a b o u t  a d o z e n .  T h e y  w i l l  be s u b m i t t e d  r o u t i n e l y  a t  the  
end of e a c h  month. 

R G : b h  
x c :  R. Peters 
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TO 

Thru : 

FROM : 

SUBJECT : 

SYMBOL : 

b5-- q ' i o  

. 1.. OFFICE MEMORANDUM* 

UNIVERSITY OF CALIFORNIA 

Harry Jordan, H-DO 

LaMar J. Jo&& H - 8  Group Leader ; C. W. Christenson, 
Allen Valenti Alternate Group Leader 
R. Garde, E-8 

PROGRESS REPORT ON HRL BUILDING AND SEWAGE TREATMENT PLANT 
EFFLUENTS. 
H-8-75-58 

_--- 

As per your request, H-1, H-7 and H - 8  personnel have 
been investigating the problems associated with sampling the 

nonradioactive contaminants. This is a report on the 
status to date. 

subject effluents and analyzing them for radioactive-and . _. 

I 

A .  HRL 
- .  1. 

2. 

3. 

4. 

5. 

Features 
Sublbasomaht: Supp 
a. The sub-basement sump has an adequate reSerVQiT.to 

provide a proper sample. 
b.. Timers have been installed on pumps to provide 

volume data. 
c. A sampling schedule has been established as shown in 

Table 1. 
d. An arrangement for sample analyses has been estab- 

ished as shown dn Table 1. 
e. A procedure for alerting E-1 and H-8 of high or 

above normal sample results will .be established., 
Sewage Lift Station 
a. ' Several commercial samplers are being considered. 

b. A sampling procedure has been established as shown 
'in Table 1. 

C. Analyses of samples will b'e as shown in Table 1. 
A radioactive.materia1 inventory is being compiled 
by H-1. Early indications are that a current inventory 
at all times will be difficult.or at least cbstly to 
maintain because of the numerous isotopes and users. 
The advantages and disadvantages of such an inventory 
are still under investigation. 
H-7 has made arrangements to equip the lift station with 
a SCAM alarm. 
The memo of understanding between HRL Groups and E-1 is . 
being reviewed. It will be revised when more information 
on flow volumes is available. H-7 is now compiling these 
data. 

One will be selected and ordered soon. 

B. Rayo-Pueblo County Sewage Plants 
Responsibilities for monitoring ai1 County plants ha.ve 
established-as shown in Table 1. 

C. Tech Area plants 
1. The responsibilities for monito,ring these plants have 

been established as shown in Table 1. 
- -. 1 .  



I .I.dL....b --.a I I C  I , . .  . 
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. TABLE 1. Proposed Sampling Prqgram for HRL Building and Sewage Treatment Plants 1 

HRL Building 

Sub=basement Sump 
Lift station 

Tech Area Plants 
'Plants (TA-3, 16, 

21, 41) 
(TA-3,21) 

Lagoons (6) 

Septic Tanks (240) 

County Plants 
Plants (3) 
Lagoon (1)' 

Sampling Frequency 

Liquid I Sludge 
(Group) 

. .  
I 

3/wk' (H-7) - 
l/Wk (H-8) - 

I 

l/wk (Zia) 4/yr(H-8: 

l/wk (Zia) l/yr(H-8: 

l/wk (Zia) 0 

0 l/yr (H-8: 
! 

l/wk (II-8) 4/yr(H-8: 
l/wk (H-8) l/yr (H-8: 

Analyses Frequency 
(Group) 

Liquid 

3/wk(H-7) 
W y r  03-81 

1 2 / ~  03-81 
1 / wk (H-7 

12/yr (H-8) 

0 

12 / yr (H-8) 
12/yr (H-8) 

Analyse 

Liquid Sludge 
Radioactive Non-radioactive 1 

Liquid Sludge I 

0 .  
0 

*A 
0 

*A 

*A 

*A 
*A 

- 
- 6  

4 

*B 
0 

*B 

*B 

*B 
*B 

*A Liquids will be analyzed fbr non-radioactive contaminants only when sludge analyses ln,,cate problems 

*B . Plans are to ask CMB-1 to do one thorough emission spectroscopy heavy metal analysis of sludge from all 
sewage treatment facilitiis to establish a base-line and compare with H-5, H-8 techniques. By the time' 
for the second sample col2ection the analyses (done by H-5 and H-8). will be reduced to those elements known 
to be a potential contaminant at that facility. 
H-8. (CMB-1 has not been dpproached to see if they will perform the analyses) 

These potentials are being investigated by H-1, H-5, aad b 

General Comments : 
1. 
2. 

3. 
.4. 

5. 

Analyses will be pergormed on effluents only; plants' influents will not be monitored. 
Although only a,B,y,'H analyses are indicated specific analyses will have to be performed (at least 

The ZIA sampling effort shown in the table has already been arranged. 
Organic contaminants, solvents, etc. are not included at this time. 
by H-1, H-5, and H-8 may indicate a need for this type of analyses. 
Where weekly sampling and monthly analyses are indicated, the analyses will be performed on a composite 
of weekly samples. 

initially) at plants where contaminants are known to be present I 

The compilation 1 .  of contaminants 

t 

I 
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Sampling and Analyses . .  Analyses . . Analyses 
Frequency (Group) Radioactive Non-radioactive Sludge .Liquid Sludge . . Liquid ~ Sludge 
Liquid , . .  

I 

r 

I 

- i  . 
. The l iqu id  eff luents  from County and 

Tech Area Plants  have been sampled 
- a, B (H-7) 9 

j .  HRL Building 

_ - - ~  
Sub-basement Sump 3/wk i - i I o i  semi-annually by H-8 (grab samples) an 

analyzed by X-7 o r  H-8 for  geperal wat 
qual i ty  parameters (hardness, - t o t a l  
sol ids ,  F, Ca, C 1 ,  pH, conductance, et 
and f o r  A,, Cu, C r ,  Pb, Hg, CN, a n d . 2 ~  
The HRL Bldg. and the  sep t ic  tanks hav 

a, $(E-7) &~tpan~1yzed fo r  non-radioactive 

L i f t  s t a t i o n  . 

. .  ! 

I ' Tech Area Plants  
P lan ts  (TA-3, 16, 9 

u, B (H-7 1 21, 41) 2 /wk (ZIA) 0 
Lagoons (6) 2/Wk(ZIA) - 

0 (TA-530nly) 

Septic Tanks - Samples have been col lected by ZIA and analyzed f o r  E-7 where contamination is suspected 
each time a tank is emptied. 

County Plants  
0 l /~k(H-7) 0 

0.  0 
-. U,$(H-7) - - 

0 

Plants  (3) 
. Lagoons (1) 
P lan ts  and Lagoons 2/yr(H-8) . 0 a,$,u,. (13-8) 

. I _: . 3 .I a. 3 Cs,Pu, 

. 
, .  

? 

. ' - !  . r i  



1 

I 

I 

I 
i 
! 
! 

i 
I 

I 

t 

I 
I 
I 

I 
I 
I 

I 
I 

I 

I 
I 

i 
i 

I 
i - 
I 

I I 
LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87S44 

I OFFICE MEMORANDUM .q 

TO : K.' E .  A p t ,  Xi-8 DATE: November 12,  1975 

FROM : LaMar J. JohnSon, H-8 Groug 

SUBJECT : HRL L I Q U I D  EFFLUENT 

' A review i n  February 1975 of the s t a t u s  of moni tor ing  
d o c u m e n t a t i o n g e v e r a l  l i q u i d  e f f l u e n t  sources a t  the LASL r e s u l t e d .  
i n  e s t a b l i s h m e n t  o f  a comprehensive s a n i t a r y  w a s t e  program. 
B8-75-58 a t t a c h e d ) .  
HRL b u i l d i n g  i n p u t  into the county  s y s t e m  w i t h  i ncomple t e  monitor- 
i n g  da ta .  
sampled v i a  the sys t em r e c e n t l y  i n s ta l l ed  for  t h a t  purpose.  

(See 
The  review was i n i t i a t e d  b y  concern over the 

I t  was,  and i s  now, deemed v i t a l  t h a t  this f a c i l i t y  be 
, 

Following a review w i t h  H-DO of the above n o t e d  comprehensive 
progfam,  it was agreed that  H - 8  would i n i t i a t e  immed ia te l y  the HRL 
b u i l d i n g  moni tor ing  program a s  o u t l i n e d ,  b u t  due t o  manpower l i m -  
i t a t i o n s ,  we  would better define the personnel  and f a c i l i t y  com- 
m i t m e n t s  for the remainder o f  the scheme for  l a t e r  assignment  and 
implementa t ion .  
Gallimore o f  H - 1 ,  t h e y  i n d i c a t e d  a w i l l i n g n e s s  t o  a s s i s t  b y  over- 
s e e i n g  collection and d e l i v e r y  o f  the samples  t o  OHL. 
p l e a s e  c o n t a c t  M r .  Gallimore' t o  comple te  these arrangements  and 
then arrange for sample ana lyses  and d a t a  repc-rt ing.  I sugges t  
u t i l i z a t i o n  of  one o f  the t e c h n i c i a n s  t o  receive samples ,  prepare  
them for a n a l y s e s ,  assemble the d a t a  and deve lop  a p e r i o d i c  report. 
S u p e r v i s i o n  o f  this a c t i v i t y  could  be ass igned  M r .  Gundcrson when 
he arrives. 
arrival .  

In conversa t ion  w i t h  A1 V a l e n t i n e  and John 

Would you 

However, the program shou ld  be i n i t i a t e d  ;*' Lor t o  his 

LJJ:mar. 
At tachment  : "a/s"  

. .  
#* 
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' QS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMaS. NEW MEXICO 07544 . 

OFFICE MEMORANDUM 
? 

I 

DATE: F e b r u a r y  1 4 ,  1 9 7 5  
/ 

TO : H a r r y  J o r d a n ,  H-DO 

T h r u  : LaMar J. .John. o H-8 Group L e a d e r ;  C. W. Christenson, H-7:Croup Lea e%i 
Allen Valenti  &$ H E l t e r n a t e  Croup Leader P 

FROM : R .  G a r d e ,  H - 8  

SUBJECT PROGRESS REPORT O N  HRL BUILDING AND SEWAGE T R E A T ~ E N T  PLANT 

SYMBOL 

.. 

.. ..- 

EFFLUENTS. 
: H - 8 - 7 5 - 5 8  

. .  

C .  -- 
... 

AS p e r  y o u r  r e q u e s t ,  H-1, H - 7  a n d  H - 8  p e r s o n n e l  h a v e  
been i n v e s t i g a t i n g  t h e  p r o b l e m s  a s s o c i a t e d  w i t h  s a m p l i n g  t h e  
s u b j e c t  e f f l u e n t s  and  a n a l y z i n g  them for r a d i o a c t i v e  a n d  
n o n r a d i o a c t i v e  c o n t a m i n a n t s .  T h i s  i s  a r e p o r t  on t h e  
s t a t u s  t o  d a t e .  

A .  BRL F e a t u r e s  
. 

1. Sub-basemeht .  Sump 
a. The sub-basemen t  sump h a s  a n  a d e q u a t e  . .  r e S e r V Q i r  t o  

b.. T i m e r s  h a v e  b e e n  i n s t a l l e d  o n  pumps t o  p r o v i d e  

._  C .  A s a m p l i n g  s c h e d u l c  h a s  b e e n  e s ' t a b l i s h e d  a s  showr? i n  

p r o v i d e  a p r o p e r  s a m p l e .  

v o l u m e  d a t a .  

T a b l e  1. 

' i s h e d  a s  shown .In T a b l e  1. 

- 

d . .  An a r r a n g e m e n t  f o r  s a m p l e  a n a l y s e s  h a s  been  e s t ; : - .  

e. A p r o c e d u r e  f o r  a l e r t i n g  H - 1  a n d  ' - 8  of h i g h  o r  

. -. -.. 

I 

I 

. .  
I 

a 'bove n o r m a l  sample r e s u l t s  w i l l  : e s t a b l i s h e d .  ._. . 

Sewage L i f t  S t a t i o n  
a.' S e v e r a l  c o m m e r c i a l  s a m p l e r s  a r e  b e i n g  c o n s i d e r e d .  

b. A s a m p l i n g  p r o c e d u r e  h a s  b e e n  e s t a b l i s h e d  as  shown 
. . . e  in Table 1. . . - -  - I '  

c. A n a l y s e s  o f  s a m p l e s  w i l l  b e  a s  shown i n  T a b l e  1. 
A r a d i o a c t i v e  m a t e r i a l  i n v e n t o r y  i s  be5ng  compi l ed  
b y  H-1 .  E a r l y  i n d i c a t i o n s  a r e  t h a t  2 c u r r e n t  i n v e n t o r y  
a t  a l l  t i m e s  w i l l  b e  d i f f i c u l t  o r  a t  l e a s t  c o s t 1 y . t ~  
m a i n t a i n  b e c a u s e  of t h e  numerous  i s o t o D e s  and u s e r s .  

. One w i l l  b e  s e l e c t e d  a n d  o r d e r e d  s o o n .  

-- - . - -.--- . -.--- .--.. . - ... .- - .. . ...- 
The a d v a n t a g e s  a n d  d i s a , d v a n t a g e s  of s u c h  a n  i n v e n t o r y  

4 .  H-7 h a s  made a r r a n g e n e n t s  t o  e q u i p  t h e  l i f t  s t a t i o n  w i t h  
' are s t i l l  u n d e r  i n v e s t i g a t i o n .  

1 -  

I .I,:;:C:s; e.:: c z 3 ; ;  &,kL&. ,---a +SCAM alarm. ~ - I -  

-. I 
i I . . -- ..- ----.- .- -. 

' ._ - -5--The - m e m o . - o f .  u n d e r s + a ~ d i n g - - . b e t w e e n  HRL G r o u p s  and  H - 1  is 

-... --. . .- - - . . . . .--. . -. . 
b e i n g  rev i -ewed.  It w i l l  b e  r e v i s e d  when more i n f o r m a t i o n  
on  f l o w  v o l u m e s  i a  a v a i l a b l e .  H-7 is now c o m p i l i n g  t h e s e .  

. d a t a .  

B. 

c. . .  
.-. 

Bayo-Pueblo  C o u n t y  Sewage P l a n t s  . 
' e s t a b l i s h e d - a s  shown i n  T a b l e  1. 

Tech  Area p l a n t s  

R e s p o n s i b l l i t i c s  f o r  m o n i t o r i n g  a i l  Coun ty  p l a n t s  h a v e  

8; 
f f i  

1. The  r e s p o n s i b i l i t i e s  f o r  m o n i t o r i n g  t h e s e  p l a n t s  h a v e  .- 
b e e n  e s t a b l i s h e d  a s  shown i n  T a b l e  1. . w. 

9 

J 

4, 
Y 
LL.  

., 

.a 

- - .  . - .- - 
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4. 
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* 
'Harry J o r d a n  -2- F e b r u a r y  1 4 ,  1 9 7 5  

. .  
-* - . .. 

. .::--. . - .- . - 
,ez - . 

2. The p r a c t i c e  of a l l o w i n g  s l u d g e  from T e c h  A'rea 
p l a n t s  t o  b e  d i s t r i b u t e d  t o  t h e  p u b l i c  has been  

'-=+ s t o p p e d .  The d i s p o s a l  of t h e  s l u d g e  w i l l  b e  by 
p r o c e d u r e s  t o  b e  e s t a b l i s h e d  by H-8. 

..r - 

A l t h o u g h  a r o u t i n e  p rogram h a s  n o t  y e t  b e e n  i n i t i a t e d ,  T a b l e  
1 shows t h e  t e n t a t i v e  s c h e d u l e  a n d  r e s p o n s i b i l l t j e s .  . Because  
o f  t h e  i m p a c t  o n  t h e  groups' a n a l y t i c a l  1 a b o r a t o r i e s . i t  i s  
e x p e c t e d  t h a t ,  a s  t h e  s o u r c e s  of wastes t o  t h e  t r e a t m e n t  
f a c i l i t i e s  a r e  i n v e s t i g a t e d ,  t h e  number of a n a l y s e s  w i l l  b e  
r e d u c e d  d r a s t i c a l l y .  T a b l e  2 shows t h e  p r e s e n t  m o n i t o r i n g  
p r o g r a m  for t h e s e  f a c i l i t i e s  t o  i l l u s t r a t e  t h e  a d d i t i o n a l  
w o r k  l o a d  t h a t  t h e  new p rogram w i l l  r e q u i r e .  

In p r o p o s i n g  t h e  s c h e d u l e  i n  T a b l e  1, two r e q u j - r e m e n t s  w e r e  
c o n s i d e r e d :  (1) t h e  n e e d  f o r  d o c u m e n t i n g  r e l e a s e ' s  t o  t h e  
e n v i r o n m e n t  a n d  ( 2 )  t h e  n e e d  t o  h a v e  a r e l a t i v e l y  s h o r t  n o t i c e  
of re leases  for waste management c o n t r o l s .  

.. 

Changes  in t h i s  s c h e d u l e  may b e  r e q u i r e d  when t h e  LASL 
l i q u i d  e f f l u e n t  m o n i t o r i n g  p r o g r a m  i s  expanded  t o  i n c l u d e  t h e  
numerous i n d u s t r i a l  wastes  from c o o l i n g  t o w e r ,  e t c .  The 
blowdown f r o m  t h e  TA-3 steam p l a n t  is among t h e  most i m p o r t a n t  

. .  ' of these .  

RG:bh . 
.xc: LaMar J. Johnson, H-8 

C. W. Christenson, H-7 
Allen Valentine,  H-1 
Evan Campbell, €I-5 . .  

. : 

. .  ! .  
I 

. .  

. 
5 .. - .  . .  

- .  -. . .-. I... . .. . 
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. TABLE 1. Proposed Sampling Program for KRL Building and Sew&' Treatment Plant8 

HRL Building 
I 

Sub=basement Sump 
Lift station 

Tech Area Plants 
'Plants (TA-3, 16, 

21,*41) 
. .  (TA-3,21) 

Lagoons (6). 

i 'Septic Tanks (240) 

. County Plants 
Plants (3) 
Lagoon (1) 

Sampling Frequency 
(Croup) 

Liquid Sludge 

3/wk (€I-7) - 
l/wk (H-8) 0 .  ' 

l/wk (Ha). 4 / y r  (H-8: 
l/wk (Zia) 0 

l/wk . (Zia) l/yr (H-8: 

0 l/yr (H-8: 

l/wk (H-8) 4/yr (H-8: 
l/wk (H-8) l/yr(H-8: 

Analyses Frequency 

Ziquid Sludie 
(Group) 

3/wk(H-7) . 0 

12/yr (H-8) - 

12/yr (H-8) l/yr (H-8) 

0 I/yr (H-81 
. .  

12/yr (H-8). 4/yr (H-8) 
12/yr (H-8) l/yr (H-8) 

. Analysea 

- Liquid I Sludge 
Radioactive 

L 

Nan-radioact ive 
Liquid Sludge 

0 
0 

. 
*A *B 
0 0 

*A *B 

*A *B 

*A * *B 
*A *B . 

*A Liquids will be analyzed for non-radioactive contarninants only when sludge analyses indicate problems 

*B 
. 

Plans are to ask CMB-1 to do oni: thorough emission spectroscopy heavy metal analysis of sludge from all 
sewage treatment facilities to establish a base-line and compare with €145, H-8 techniques. By the time 
for the se-:?:! sample collection the analyses (done by 11-5 and H-8) will be reduced to those elements known 
to be n i x - . : x ~ i ~ L  contaminant at that facility. These potentials are being investigated by H-1, H-5, and 
H-8. (CMB-1 has not been approached to see if they will perform the analyses) 

1. Analyses w i l l  be performed on effluents only; plants' influents will not be monitored. 
2. 

3. 
4. Organic contaminants, solvents, etc. are not included at t h i s  time., The compilation of contaminants 

5. 

General Comments: 
' Although only cx,B,y,'II analyses are indicated specific analyses will have to be performed (at least 

initially) at plants where contaminants are known to be present 
The Z I A  sampling effort shown in the table has already teen arranged. 

by. H-1, €I-5, and 11-8 may indicate a need for this type of analyses. 
Where weekly sampling and monthly analyses are indicated, the analyses will be performed on a composite 
of weekly samples. 

I 

I 

I 

MSL-EiFA:Off - _ _  - .. IClAL 
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TABLE 2. Present Monitorhg Program' I .  

Analyses Sampling a d  Analyses . Analyses . 
. Frequency (Group) Radioactive Non-radioac tive 

Liquid Sludge Sludge Liquid Sludge '. 
. Liquid 

ERL Building 
. 8 The liquid effluents from County and. 

semi-annually by H-8 (grab samples) and 
' analyzed by H-7 or H-8 for general tu 

quality parameters (hardness, totai 
solids, F, Ca, C1, pH, conductance, etc 
and for As, Cu, Cr, Pb,'Hg, CN, and Zn. 
The HRL B l d g .  and the septic tanks have 
miti;.paapglyzed for non-radioactive 

- .  a, B (H-7) - Sub-basement Sump 3/wk 
-. - - Tech Area Plants have been sampled 

Lift Station 0 

Tech Area Plants 
Plants (TA-3, 16, 

Lagoons (6) . 2/wk(ZIA) 
- 21, 41) 2/wk (ZIA) 0 a,B(H=7) 

0 .  a, B (H-7 1 (TA-53only) 0 

Septic Tanks - Samples have been collected by ZIA and analyzed for a-7 where contamination is suspected 
each time a tank is emptied. 

.. 
County Plants - .. u,B(H-~) - ... Plants (3) l / ~ k  (€1-7) 0 

Lagoons (1) 0 
Plants and Lagoons 2/yr(H-8) . : 0 a,B,U, (H-8) 

0 - 
Cs,Pu, 'H 

. I  

1. . . . .  . ,. 

. .  
. .  a .  

. t  . . . . .  
. . . -.- I - I  

: . > .  c- 

, 
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. .  LOS ALAMOS SCIENTIFIC LAOORATORY 
UNIVERSITV DF CALIFORNI~ 

LOS ALAMOS. NEW MEXICO 07544 

.) OFFICE MEMORANDUM 
TO :S. Lombard, H - 8  DATE: February 5, 1975 h .  

. . I  
v 

' #  .. .. 
* B  

* #  

* ... ... 
.( -. 

. $3 
FROM :R. Garde, H-8 

* .  

SUBJECT . ANALYZING SEWAGE SLUDGE SAMPLES --- EXPERIMENT MEMO 

SYMBOL : H8-75-43 

_ .  ... 

& 

As we discussed a couple of'weeks ago, the H-8 
involvement .in --mo n it or i ng-the+eeA-- -a-r-e.a-- a-oun t y- -sewage 
treatment plants is still uncertain. The H-7/H-8 respon- 
sibilities should be established in the very near future. 

- -  - _.. . .. . 

However, one H-8  duty(regard1ess of what other 
responsibilities there might be) will be to analyze the 
sludges from these plants ("8 plants) for radioactive 
and heavy metal concentrxtiops. I would like to sample 
these plants quarterly. 

When we discussed this you indicated that analyzing .. 
. . the sludge might require some experimentation. I :.rr??lld 

like to provide you some sludge for a trial run as. .:'3on 
as possible so that the real samples can be collecn-zd 
sometime before the very end of the quarter. H-7 ilas ana- 
lyzed sludge before; you might benefit from talking to 
someone over there. 

I 

I 

The required analyses will be: 

edlnium =€e sium- 13 7 
c r +  G .Hexavalent Chromium Slutonium-238 and 239 

-tal chromium L Jlranium - Total 
C r  

Wercury Gross a /I 
Lk 

Aead Gross B f?d 2inc Sross y 
21J -Beryllium 

-- Strontium-90 (maybe 29, too) Copper 4 1 .  

Please let me know when I may submit samples, and how 
many you would l i k e .  

I 

xc: Ri.chard Peters - H-IQ 
Jim Owens - H-'ZI 

RG:bh 
. . .  I - 

I 
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TO 

THRU 
FROM 

SUBJECT : 

SYMBOL : 

MAIL STOP: 

--_. ... 

0 F F 1 C E rfi E M 0 RAN D U IBn 
A l l e n  M. V a l e n t i n e  
H - 1  A l t e r n a t e  Group Leader 

7-% 
11-S Group Leodez+ 

$. J 

DATE: J u l y  2 8 ,  1975 

I i R L  LIQUID WASTE , 

.k!8-75-247 

4gO 

-- H- 8.. ha.s n o t  b e . e . n . . s z n . ~ ~ - t b . e - l - i - Q ~ . i . d ~ * a ~ . e - s . t r e z m _ .  
from HRL. 
commence as  soon as H-7 h a d  p r o v i d e d  t h e  s z m p l i n g  
c a p a b i l i t y ,  i . e .  tirners znd c o n t a i n e r s .  

On J u l y  24 ,  H-7, t u r n e d  o v e r  ' the  s z m p l i n g  o f  t h e  
l i f t  s t a t i o n  t o  H-8, b u t  t h e  sys t em was i n o p e r a t i v e .  
As soon as t h e  probleins  a r e  c o r r e ' c t e d  (by H - 8 ) ,  H-8 
w i l l ,  s t a r t  s ampl ing  t h e  l i f t  s t a t i o n  and p r o v i d e  John  
G a l l i m o r e  a copy of t h e  r e s u l t s .  

Sampling of t h e  l i f t  s t a t i o n  b y  H - 8  was t o  

I 
! 

H-8 d o e s  n o t  i n t e n d  t o  sample  t h e  s u b - b a s e m e n t  
sump. 

! 
! LJJ : RG : d l  

. xc:  L. A .  E m e l i t y ,  H-7 
John G a l l i m o r e ,  H - 1  

I 
I 
I 

! 
i 

I 
i - 

I 



'\r 
f . - 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87S44 

OFFICE MEMORANDUM 
T O  : D i s t r i b u t i o n  DATE: March 11, 1974 

ev 
FROM : Raymond Garde, H-8 

SUBJECT - MANAGEMENT. OF LIQUID EFFLUENTS 

On March 6 ,  1 9 7 4 ,  C.  W. Chris tenson and I a t t e n d e d  a workshop 
i n  Denver on Pub l i c  Law 92-500  a t  which Region VI11 EPA o f f i c i a l s ,  
P u b l i c  Works Engineers,  Consulting Engineers,New Mexico and Colorado 
Water Qua l i ty  personnel ,  and i n t e r e s t e d  i n d i v i d u a l s  d i scussed  t h e  
s t a t u s  of  t he  PL 9 2 - 5 0 0  and t h e  p rogres s  ( o r  l a c k  of progress )  
made i n  meeting scheduled goa l s .  The meeting w a s  sponsored by 
t h e  Rocky Mountain Water P o l l u t i o n  Assoc ia t ion  and t h e  Water 
P o l l u t i o n  Control Federat ion.  

A s  d i f f i c u l t i e s  encountered o r  a n t i c i p a t e d  by workshop 
p a r t i c i p a n t s  i n  meeting t h e  requirements of  PL 9 2 - 5 0 0  were d i s -  
cussed ,  I compared them t o  our  own problems a t  t h e  LASL and soon 
became so concerned about u s  t h a t  I decided t o  s h a r e  my ideas  and 
concerns w i t h  you, and hope t h a t  your comments w i l l  r e s u l t  i n  
some a c t i o n  o r  e a s e  my mind. 

I t  is  my opinion t h a t  t h e  b i g g e s t  d e t e r r e n t  t o  progress  i n  
l i q u i d  waste  management a t  LASL i s  t h e  "boundary i ssue ."  Do w e  
meet PL 9 2 - 5 0 0  requirements  a t  t h e  AEC boundary, o r  a t  each 

.r 

/ f a c i l i t y  o u t f a l l ?  

On Apr i l  10,  1973, David D. Dominick, A s s i s t a n t  Administrator 
f o r  t h e  EPA, and R. E.  Hollingsworth,  General Manager, AEC,signed 
t h e  "AEC-EPA Memorandum of Understanding wi th  Respect t o  AEC 
F a c i l i t i e s . "  We (H-Division) eage r ly  awaited r e c e i p t  of  a copy of 
t h i s  memo t o  wave it t o  S t a t e  and EPA o f f i c i a l s  so t h a t  w e  could 
t e l l  them "we have no e f f l u e n t s . "  

Also on May 1 0 ,  Martin B. B i l e s , ' D i r e c t o r ,  D i v i s i o n  of 
Opera t iona l  Sa fe ty ,  AEC, provided managers of AEC F i e l d  Offices 
wi th  " In te r im Po l i cy  Guidel ines  on P o l l u t i o n  Cont ro l  a t  AEC 
F a c i l i t i e s , "  which d i scusses  AEC-EPA and AEC-State r e s p o n s i b i l i t i e s .  

S e c r e t a r y  of t h e  New Mexico Water Qua l i ty  Control  Commission 
gave n o t i c e  of i n t e n t  t o  f i l e  a c i t i z e n ' s  s u i t  a g a i n s t  t h e  AEC 
f o r  i t s  s a n i t a r y  waste p r a c t i c e s  a t  t h e  LASL. Letters were s e n t  
t o  P res iden t  Nixon, Russe l  Train,  Arthur  Busch, and Jack  Blackwell. 

On December 7,  1973, John R. Wright i n d i v i d u a l l y ,  and a s  

I 
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TO: D i s t r i b u t i o n  

LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOQ. NEW MEXICO e7144 
UNIVERSITY OF CALIFORNIA 

DATE: March 11, 1974 

On December 1 7 ,  1973, a t  a meeting a t tended  by LASL, NMEIA, 
EPA ( D a l l a s ) ,  AEC (ALO and LAO) and Zia t o  d i s c u s s  s a n i t a r y  waste 
t r e a t m e n t  p r a c t i c e s  a t  LASL t h e  AEC-EPA memo r e c e i v e d  i t s  f i r s t  
t e s t ;  EPA o r  AEC personnel  would not d i s c u s s  i t  because they had 
n o t  heard  of it o r  were n o t  s u f f i c i e n t l y  informed on t h e  subjec t .  
The E I A  was success fu l  i n  in f luenc ing  our waste t r ea tmen t  p rac t i ces  
and r e t u r n e d  t o  Santa Fe ,  somewhat s a t i s f i e d .  

About a week a f t e r  t h e  meeting, a l e t t e r  r e s c i n d i n g  the  c i v i l  
s u i t  was w r i t t e n  by John Wright. 
Los Alamos was now coopera t ing .  

t r y i n g  t o  g e t  money t o  improve s e p t i c  t anks ,  c h l o r i n a t e  p l a n t  
e f f l u e n t s ,  f i l t e r  lagoon e f f l u e n t s ,  e t c .  No-communication r e -  
ga rd ing  o t h e r  p o l l u t a n t s  has taken  p lace  because t h e  genera l  
LASL-EIA r e l a t i o n s h i p  i s  n o t  amicable. Meanwhile, t h e  E.IA i s  
probably  sharpening i t s  fangs.  

r e l a t i o n s h i p  i n  EPA - Region V I I I .  (We a r e  i n  Region VI). Once 
t h e  EPA f e e l s  a s t a t e  i s  i n  good hands, t h e  EPA w i l l  have l e s s  

' s a y - s o  i n  enforcing r e g u l a t i o n s  wi th in  t h a t  s t a t e .  If our Region's 
EPA O f f i c e  (Dal las)  is planning t h e  same p a t t e r n  and i f  t he  
"boundary issue" i s  n o t  s e t t l e d ,  t h e  LASL could be  i n  se r ious  
t r o u b l e  w i t h  t h e  E I A .  Ignoring t h e  E I A  may have s e r i o u s  reper -  
c u s s i o n s ;  t h e  l e t t e r  t o  P res iden t  Nixon is an example of EIA 
t a c t i c s  t h a t  could harm t h e  LASL's c r e d i b i l i t y  w i t h  t h e  publ ic .  

The l e t t e r  s t a t e d  t h a t  AEC 

- 
Since  then t h e  E I A  has s t a y e d  away knowing t h a t  t h e  AEC is  

t 

The Denver Workshop c l e a r l y  i l l u s t r a t e d  t h e  EPA-States 

r 

Enough background!, I ' d  l i k e  t o  propose t h e  fol lowing:  

(G We should confirm t h a t  t h e  EPA-AEC memorandum of  under- 
s t a n d i n g  is s t i l l  v a l i d .  

2. We should c a r e f u l l y  examine t h e  AEC-EPA Memo, and M r .  
Bi le 's  In te r im Pol icy  Guidel ines  and request  c l a r i f i c a t i o n  i f  any 
i s  needed. 

3. We should c a l l  on EPA' s  Dal las  Regional Off ice  t o  d i scuss  
o u r  viewpoints and problems, a f t e r  providing them copies  of a l l  
agreements,  e t c .  and al lowing them ample time f o r  review. Perhaps 
l o c a l  and reg iona l  AEC personnel  should be included.  

t h e  E I A  into t h e  p i c t u r e ,  and proceed as necessary.  
4 .  After  e s t a b l i s h i n g  a r appor t  w i th  EPA w e  should bring 

Although ca r ry ing  out  t h i s  proposal w i l l  n o t  be p leasaht  and 
t h e  outcome may be t o t a l l y  n o t - t o - o u r - l i k i n g  w e  w i l l  have 
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L LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OP CALIFORNIA 
Lo8 ALAMOS. NEW MEXICO 117844 

D i s t r i b u t i o n  3 m  DATE: March 11, 1 9 7 4  TO: 

accomplished something t h a t  w i l l  . f a c i l i t a t e  a l l  of  ou r  fu tu re  

each  p a r t i c u l a r  problem as something we would l i k e  t o  do, some- 
t h i n g  we should do, o r  something w e  have t o  do. 
t o  cand id ly  d i scuss  our def i c i e n c i e s a n d  begin s o l i c i t i n g  funds 
t o  eliminate them. After a l l ,  Federal  Agencies are  supposed t o  
l e a d  t h e  way i n  t h e  f i g h t  aga ins t  p o l l u t i o n .  

’ e f f o r t s  i n  l i q u i d  waste management. We w i l l  be a b l e  t o  i d e n t i f y  
. 

We w i l l  be a b l e  

What do you th ink?  

RG :mar 

4 D i s t r i b u t i o n :  H .  S .  Jordan,  H-DO 
L. J. Johnson. H - 8  
K. J. Schiager ,  H-8 
C .  W .  Chris tenson,  H - 7  
L. A. Emelity,  H - 7 .  
J. R .  Buchholz, H - 7  
H-8 F i l e s  

! 



. b  

. a  
.l Coding Tower Secondary Coolehe 

. Week of 
*' . - .. . .  

D a i l y  Smples (P-2) . .  

_bay - Shirt Time Radioactivity 

I 

Monday 

Tuesday 

I 

2 

0 7/17 
1u 7. - 

6 4  . 

I / I  
I .  

Wednesday - 1  I. I 

2 7,2, '5 -.i 
.--. 

3 

Water meter reading: Present 4/13 D r a t ,  

Previous !A t.9 7 5  2 1 0 
- 

Total r r l  0 gallons released this period 

Composite Sample (H-7) 

Date: 4/3 o - f]!f 
Radioactivity : 

pH: 6 3 

T h e  : 

Chlorides : 46 CCG /A 
Sulfates: 4 3 k  & S  \'A 

Copies  t o :  H-8 . .  
P=2 



Coos Tower Secondary Coolant Effl at : 

I 

I .  
! 
I I 

I 

I 

I 

I 

I 

I 

I 
I 

i 
I 

! 
I 
I 

I 

! 

j 

I 

i 
i - 

I 
I - -  

D a i l y  Samples (P-2) 

- Day 

Monday 

Tuesday 

Wednesday 

Thursday 

Friday 

Shift; - 
1 

2 

3 

1 

2 

3 .--_. 

1 

2' 

3 

1 

2 

' 3  

1 

2 

3 

Water meter reading: 

Time 

M D .  

03/57 

a13s 

13 30 

a 

P 3  DO 

8600 

6.  6 

--- . . 

6-  6 
b. 6 

d .  7 

~~ 

Total gallons released this  period 

Composite Sample (€I-7) 

Date : !mEe-ci+L 3 t 7 . 4 R  
Radioactivity: Chlorides: 3 0 -ZR 

pH: 6 .  a sulfates; fL: F ~ L I  
Conductivity : ct-7 C Y + d -  Silica: 

Total Solids: \I17 a /P-% .! R corrosion Inhibitor: 

Copies to: H-8 

P-2 



' UdR Coo* Tower Secondary Coolant E f f l m t  v- Week of a 
b 

' D a i l y  Samples (3-2) 

' Radioactivity S h i f t  - 
Konday 1 

2 - ... 

6.2 3 .  

1 

4 

Tuesdgy 

--, 
i - .  8 3 

GIednesday 1 

, 2  

3 

i 
I 

i 
i 
I 

I 
I 

! 
! 

i 
I I 

I 
! 

I - 

Thursday 1 

2 r 

.*.e '.. : . I .  ' 3  
1 Friday c. 7 . .  

2 

3 

Water meter reading: Present 

Total gallons released this period 

Composite Sample (H-7) 

Date : Time: f, tc 3-6 -,L.p, 

Redioactivity: Chlorides: 3$ L( 'A 
pH : -@ 3 . 2  Sulfates: 7F7 1 / Q. 

Conductivity: s8 e.J4J- Silica: 1 3  I -/R 
0 

Total Solids: Corrosion Inhibitor: 

C o p i e s  to: H-8 

P-2 



m7R Coo* Tower Secondary Coolant E f f l o t  

Ri?.dioactivity _ -  I 
3 m e  ' . . --- S h i f t  - 

Konday 

d -. 

-- .-a Tue sdey 

2 -. 

3 

1 Wedn e sday 

2 c- C. 

-- . 
3 

i3'. y 1 Thursday 

2 -. 

- .  3 
6.3' Friday . 1  

Water meter reading: Present 4- 3 2 6 +a 
. .  

Previous 4- 8 O b 5 Z D  
Total 2 4  I 2 (7 gallons released this ' period 

Composite Sample (H-7) 

Date: . T h e :  c/Lsc w e  c m-s?JX 

' Radioactivity: Chlorides: bq -1 22 

pH: 7. 3 Sulfates : ' 7 3 . 5 - 4  IL 
Conductivity: G,O /e,+/ ; ,4. . Sil ica:  -%XI -1.p 

U 
. T o t a l  Solids: 4 j 2 6  M / /  Corrosion Inhibitor: 

Copies  t o :  H-8 

P-2 



9 .  

f3-m Coo* Tower Secondary Coolant Effmt 

-Daily Samples (P-2) 

Shift - 
1 

2 

- 
Kondny 6.7 

3 

1 Tue sdey 

2 

3 
. 1  Wednesdey 

Tnursday 

2 

3 

1 6 .  / 
5-* 9 11 c 2 

' 3  

1 Friday ' N Y 

2 

Water meter reading: Present flf ga &Ct7 

. Previous 4 8 3 0  b4 O 
Total 69 2 4 P O  gallons released this  period 

Composite Sample (H-71 

4 3  -JA Date: - Ck 
Rzdioact iv i ty  : Chlorides: 3&, - A I L .  

+G 

I 

I 

I 

Sulfates : R 2Tz -tC . (*.a U 

3 G -~/&4A . i' 

I I pH: 

Silica: 3z-o /rT./L Conductivity: 

Total Solids: I 7 <$ '4,. Corrosion Inhibitor: 
-1 I 
1 

Copies  to: H-8 

P-2 



U:lR C o o a  Tower Secondary Coolant 

Week * - .  
D a i l y  Samples (P-2) 

S h i f t  - 
1 

Rzdioactivi ,y 

Nonday 

Tuesday 
r i  2 ,  

3 

1 Wednesday 

. 3  

1 Tnursday 

2 

3 
1 Friday /330 . .  

a2499 2 

3 .  

Composite Sample (H-7) 

Date : 

Radioactivity : 

pH: 617 
Conductivity: 7. I 
Total, Solids: I 9 \ 0 /r?* ( L  

(I 
Corrosion Wlibft  or : 

C o p i e s  to :  X-8 

P- 2 



,: ' 

- -  
Dzily Samples, (P-2) . ,  

Nondny I 

2 

. 3  

Tuesday 1 

L, 6 2 

nrrc'l - -  
3 

We dne s day 1 6. ./ 
6.7 2 

' 3  

Tiur s day 1 

2 

0300 ' 3  

Friday 1 

. 6.7 2 

3 
Water meter reading: Present -5-0 I or7 

released this period Total 7 2 5 3  0 gallons 

Campsite Sample (H-7) 

Date : !!3zl%e G L f L )  Sf-d.P 

Radioactivity: Chlorides : 4n - Id. 

pH: 7. I Sulfates : 875f'mYlJI Jt 

Conductivity: 3 $ Sil ica:  -7~3 G .-i e 
. T o t a l  Solids: Corrosion Inhibitor: 

I 

C o p i e s  to: H-8 

P-2 



i 

! 

I 

! 
I 

I 

i 
i 
I 
I 
I 

, 
I 

! 
I 
i 

I 

! 

I 
I 
I 
- 

0 '  0 .  
Coollng Tower Secondary Coolant Effluent . 

'e .' . - ,  . 
Daily Samples (P-2) 

S h i f t  - 
1 

2 

3 

1 

2 

Radioactivity 

h)oals 
- Day 

Monday 

Time 

Tuesday 

3 
1 

2 

3 
1 

2 

-3 

1 

2 

3 

Wednesday 

6, % 
. 6 # 7  

Thursday 

6 3  . Friday 

Water meter reading: Present p// 9 7rgo 
Prevtous 4 I 43180 
Total I 4 0 gallons released this period . 

/ 

Composite Sample (H-71 
Time: 33. 2. / ; F s y j A L  

Chlorides: q 6  
Sulfates: ?w /)ry I !A!. 

Silica: LxY- /4  
0 

Corrosion Inhibitor: 

P r  \ 

Date : 

Radioactivity: 

pH : . 6.7 
Conductivity: 7 3 ( jL\G& . 

Total Solids: 2 0  7d --d .c 
J 

. .  

Copies to: H-8 

P-2 

. ... 



i 
1 
I 

I 

I 

I 
I 
I 
I 
I 

i 

I 
! 
i 
I 

I 

I 

I 
I 

I 
I 
I 

a 

. .  . e C%m Cooling Tower Secondary Coolant Eefluent 

Daily Samples (P-2)' 

Day. 

Monday. 

- 

Tuesday 

Wednesday 

Thursday 

Friday 

Shift - 
1 

2 .  

3 .  
1 

2 

3 .  

1 

2 

3 

1 

2 .  

-3 
1 

2 

3 

Time 

m 
0633 

Water meter reading: Present 4 2 Z 97 I Q 

Previous 41 cq 
Total gallons released this  period 

Composite Sample (H-7) 
Date : Time : 

Radioactivity: Chlorides: 

pH: 7@ 2 Sulf at  e s  : % Q L i , ,  -.I 1 

2 y y  -2, 
LI 

Conductivity: 69 ' s i l ica: '  

T o t a l  Solids: Z G  I 4 Corrosion Inhibitor: 

C o p i e s  to: H-8 . 

P-2 



~~~~~ -- 

Tower Secondary 

. - . . . .. 

0 Effluent 

I 

I 

0 am COOllng 
b 

Coolant 

Week 
I .  

I .  

Daily Samples 

Shift; - 
1 

Time 

IallC 
- Day 

Monday 

2 

3 

1 6 1 k  Tuesday 

2 

3 

1 Wednesday 

2 

3 

1 . Thursday 

'' b . 7  

€* 7 3 

1 Friday 

6 7 2 

------A 3 

Water meter reading: Present 4 z 90&s-Q 
4 2 2 4  TI 0 PreViOUS 

Total gallons released this period 

Composite Sample (H-7) 

Date : 
I .  

I 

Radioactivity: 

Inhibitor : T o t a l  Solids: " IL Corrosion 

Copies  to: H-8 

P-2 



I 

am coo a Tower Secondary C o o l i t  E f n 0 ) l t  i .l 

Daily Samples (P-2) 

Radi oa ct i v  it y Time 

Monday . 1 

2 .  

3 .  
Tuesday 1 

. .  

2 

3 .  
Wednesday 

6 . 7  2 / 7  3a 
3 

Thursday 

2 

Friday 1 

2 

. 3  

Water meter reading: Present 

previous 4- Z q 0 t& 5 D  
Total gallons released this  period 

Composite Sample (H-7) 

Date : The: & 9 4 

- 3 

. t h  

c Radioactivity : Chlorides: 12 ciru,. v 

pH: 71 0 Sulf ate8 : ( ~ 4 3  /)?u//AJ 

3 
\ ‘7 ..’ , Conductivity: 2 3  gfl ./ i; ai:- Sil ica:  I -LA > .-F e, J 

i/ . . ’  d 
T o t a l  Solids: 3 --</ Corrosion Inhibitor: 

J 

Copies  to: H-8 

P-2 



I 

- 1  

c 

I .  

Cooling Tower Secondary Coolant Effluent 

. .  
. .  

Daily Samples (P-2) 

Week -of 

Radioactivity Shift - The  

9,- & 
- 
Monday . 1 

2 

. 3  

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

. E30dE 07/27 

Tuesday 

' 6; ? 
a7so 

Wednesday 

'Fnursday 

075.0 

Friday 

6, ? ' 0430 

Water meter reading: Present y j  q b  9 0 
Previous L / a W  6 <a 
Total 1 0 ,f& 0 gallons released th is  period 

/ m 

Date : Time: c4Y& 3 7- fl-4-C. 

2-7 Radioactivity : Chlorides: c. . d . . C  

pH: I 3  2 Sulfates: 4 S '3 ---.,i.< 

Conductivity: Li-0 f:,Ft/ s,.t. Silica:.  i ~ ' - q  u (-Le 
Total  Solids : 1 2 i 3.. Corrosion Inhibitor: 

J 

a . -  

u 

I 

I 

Copies  to: H-8 

P-2 



- 

. I  

mm coo Tower Secondary Coolit 
.I 

.. 

Daily Samples (P-2) 

S h i f t  - 
1 

2 

Radioactivity ‘ PH 

.. . 
‘Monday 

I 

’ 6 . 2  3 

Tuesday 1 

L- 7 2 

. .  3 

We dne sday 1 

‘ 3 ’  

1 Thursday 

Friday 

Water meter reading: Present 

Previous Y ? 9 D . .  
G5T - Total 3 3 3 i 0 gallons released this period 

Composite Sample (H-72 

Date : 

Radioactivity : Chlorides: 2 I -+[ 

pH: 7 . 0  Sulfates: . .5”7 7 o*,-c-C 

silica: -c a- I -3-y. 

U 

J 

f c/ Conductivity: y ‘7 4-1. / 2 ,L 
Cl 

Tot& Solids: I 3 ‘I f f i k (  4, Corrosion Inhibitor: . 

Copies  t o :  H-8 

P-2 
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. .  

.CNR Cooling Tower Secondary Coolant Effluent 

D d l y  Samples (P-2) 

Shif't - .  PH Time Radioactivity . DWJ 

Nonday 

- 
1 

2 

3 
1 

2 '  

3 

1 

2 

3 

1 

2 

-3 

1 

2 

3- 

Tuesday * 

. . "  
6 - V *  

c 

Wednesday 

. L - t  . 1 4  ea 

G . 7  

d 

Friday 
. .. 

. .  

Present 

Previous 

3 4  9 0d ,r.. @ 

4 7 7 7 9 7 0 
Water meter reading : 

J 

Total - .  4 d 6.0 gallons release! this period 
. .  

Composite Sample (H-7) 

Radioactivity : Chlorides: 22 -1 IC 
Sulf at e8 : 42-3- fe . .  

. Conductivity: 42- ' Silica: / 8  I M- 
i/ 

' * Tota l  Solids: iO+f#-?  (A Corrosion Inhibitor: 

. Copies t o t  H-8 

P-2 



_. 

* CNR Cool'€i-@ Tbwer Secondary Coolant 
. .  

. .  - .  
D a i l y  Sainples (P-2) 

. .. 
Monday . .  1 -  

2 

3 '  

1 

2 

3 

1 

2 

3 

1 

2 

-3 

1 

2 

-3 

Tuesday 

I 

I 
I 

I 
I 

I 
I 
i 

i 
i I 

I 

I 
I 

I 
I 

I 

I 
I 
I 

. dad-  
, * --. 

f.. . : 
L' I Wednesday 

&ode- 
Thursday 

613 - 

Friday 

Water meter reading: Present w 7 7  r70 
Previous ,? 6 Y Z  PO 
Total I Y ?  0 gallons released this p l o d  

. .  
, 

Composite Sample (H-7) , 

Date: s&rlec && 3 7 . y d - Q -  
Radioactivity: Chlorides: 3 0 - 

U '  
pH: 6.3 Sulfates: acts' iR 

U 

Conductivity : 5 3  %.! K IIR- Silica: \ 5 '1 A , / x  
Total Soli&: 

Copies to: H-8 . .  L 



, 0 .  
Cooling Tower Secondary Coolant Effluent . 

I Week of )&AI. f I , iq3.y 
. Daily Sqnples (P=2) 

L Day . - Shif% The Radioactivity - 

r 

. .  
a .  

.-  

I 

. \  

. \ .  
Monday 1. 

. - 2  

3 

1 

2 '  

3 

1 

2 

3 

1 

. .  

Tuesday 

G ;e Wednesday . 

Thursday 

. .  

-3 

1 . - -  Friday 

3 6 (3 d L./ 
Water meter reading: Present 3 G x 2 c /q  

Previous 7/44' 29 I 
. .  

h 7  r-l !- 7 gallons released this period 
. .  

Total 

Composite Sample (€I-7) 

Date : 

Radioactivity: Chlorides: db 1 

pH: Sulfates:. G 0 7 
Conductivity: e Silica: I'CiG ,, 
Total Solids: 2 6  $0 Corrosion Inhibitor: 

Y 

I 1  
" *  . u 1 '  

I 

Copies to: it-8 . .  



c 

CMR Cooling Tower Secondary Coolant Effluent 
' 

1 .  

I .. 
Week of /,f D€c .fq7-2- 

Daily Samples (P-2) 
. Radioactivity pH 

2 

Tuesday. 1 /3a7 . 

1 z a  Wednesday 

2 

6.s'-. . .- 3 , 0s- 

1 .  I- Thursday 

2 

3 

1 Friday 

2 

3 '  
. .  . -  . 

Water meter reading: Present 36 G 2-4'549 

Total gallons releasedthis period 

Composite Sample (K-71 

Date : .. . 

Radioactivity: 

pH: 7.0 Sulfates: 80s 14 

- .  
Conductivity: 4 .q %-/,..a Silica: 230  -& 
Total Solids: 1-700 e l i  Corrosion Inhibitor: 

' .  / 

Copies  to: H-8 

P-2 



- 0 w 
Cooliag Tower Secondary Coolant Effluent 

. Daily Samples (P-2) . .  

S h i f t  - Day 

Monday 1 

- i H  Radioactivity -- 
d P  6 

1 

2 

3 

1 

2 

3 

1 

2 

3 

.. 

17ehesday 

Thursday 

Friday 
C .r z330 

.. 
Water meter reading: -Present 3 6 3 2 5 2 0  a d-6 0 

. Previous -- '! - - -  

. .  Total 0 6 7 0 6 0 gallons released this  Geriod 

Composite Smule (H-71 

Date : 

Radioact ivibj: 

pH: 

Conductivity: %& cf &/,+,A 

Totzl Solids: I l c \ ' V  e I 4  Corrosion Inhibitor: 

1 . =FILE I -  . I 

C o p i e s  to: H-8 L%zEE3 J. E. D. P-2 



Tower Secondary Coolant E f f l  

D a i l y  Smples (P-2) 

Shif't - Day ' - 
Monday 1 

. %  

2 
n 

. .  

3 
Tue sdey 1 .- 

Wednesday. 1 

2 

6-  7 . 3 

/330 'Shursdriy 1 
'3 1 c 2 

93-30 3 
1 Friday 

-3 

2 

3 
> .  

230n 

. I  

Water meter reading: Present 

Previous Li 73920. 
Total gallons released th is  period 

Composite Sample (H-7) 

. Date : 

Radioactivity: - 
. pH: IC .  f 

Conductivity: 3 
Total Solids: I'L4 b A d  - - Corrosion Inhibitor ; 

\ 

. .  Copies Po: €I-8 

P-2 
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1 ”  

I ‘  
i 
I 

I 
1 i 
i 
I 
I 
! 
I 
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I 

I 

I 
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TO 

FROM 

SUBJECT 

SYMBOL 

MAIL STOP 

LOS ALAMOS SCIENTIFIC LABOR 
U N I V E R S I T Y  OF CALIFORN I A 

LOS ALAMOS NEW MEXICO 8 7 9 A J  

OFF ICE M E M  0 RAN D U M  

Distribution 

t ium Rev i ew Comi t t e e  3 8 C 6  

F I N A L  REPORT 

H-5-80-330 (W5 71 ) 

486 

OATE 14 March 1980 

T h e  Tritium Review Comnittee (TReC) was formed by H-DO t o  review all  
LASL tr i t ium opera t ions ,  and t o  determine i f  a l l  L A S L  inplant and e n v i -  
ronmental releases are being kept as low as practicable ( A L A P ) .  US De- 
partment of Energy directives require LASL releases to  conform to  the 
ALA P concept . 

The TReC was instructed by H-DO t o  v i s i t  each L A S L  t r i t ium operation, 
review a l l  aspects of  the operation, and t o  form judgements and make rec- 
ommendations about  the  operation. This has been done, and each v is i t  has 
been discussed i n  a memorandum sent t o  a l l  personnel concerned. Comments 
on these memoranda have been sol ic i ted t o  correct any mistakes o f  f a c t ,  
unreasonable recommendations, or omissions of  s ignif icant  uses o f  t r i t i um.  
The corrected TReC summaries and a l l  comments received are included a s  
Appendices to this report .  
. The TReC was also requested by H-DO to make spec i f ic  comments a b o u t  

- the f 01 lowing  i terns: 

LASL PERSONNEL PROTECTION MEASURES 

A number of f a c i l i t i e s  appeared t o  have som deficiencies i n  their  
operation or i n  the adequacy of their equipment. 
nel exposures a t  LASL have resulted from errors  i n  human judgement or 
carelessness. Most s ign i f icant  tritium releases t o  the environment h a v e  
been due to equipment f a i lu re s .  Due to  the cursory nature o f  i t s  inves- 
t iga t ion ,  the TReC does not feel  t h a t  any LASL operation s h o u l d  be  s in -  
gled out for cr i t ic ism i n  these areas. 
lems addressed i n  t h i s  report  should be examined by Group H-1 and user 
organization supervision a t  each tritium operation where the comments 

Most significant person- 

The TReC does feel t h a t  the prob- 

app ly  
. 

All locations where tritium is  used should have local surface and a i r  
samples for t r i t i a t e d  water vapor taken on a periodic basis by H-l person- 
nel .  Where the operation occurs infrequently, these samples need only be 
taken a f te r  each operation. 

All‘ personnel working w i t h  .tritium should be required to  submi t  u r i n e  
samples f o r  tr i t ium analysis on a regular basis. Where a user handles 
t r i t i u m  infrequently, these samples need only be taken a f te r  each use. 
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I t  was n o t  clear t o  the TReC t h a t  a l l  personnel who work with or near 
tritium h a d  h a d  adequate t r a i n i n g .  Careful instruction of operat ing per- 
sonnel i n  the provisions of ex is t ing  SOPs and administrative controls 
could solve or m i t i g a t e  the problems of releases and exposures. Personnel 
levels of t r a i n i n g ,  and dates o f  t r a i n i n g ,  shou ld  b e  posted prominently 
i n  a l l  tr i t ium work areas. 

The  TReC d i d  not  have time t o  study operating SOPs a t  each f a c i l i t y .  
I t  is f e l t  t h a t  each location where t r i t ium i s  used should h a v e  one or 
more SOPs t h a t  describe a l l  routine work practices a n d  procedures, tritium 
monitoring procedures ,. urine sampling requirements, personnel training 
requirements, a n d  procedures for recording a n d  reporting incidents when 
s ignif icant  quantities of  tritium are released t o  the workplace or the 
s u r r o u n d i n g  environment, or exposures when any worker is exposed t o  tr i -  
t i u m  i n  excess of  established l imits.  

The minimum re lease height of any s tack  or exhaus t  t h a t  can p o t e n t i a l -  
l y  release t r i t ium should be a t  l eas t  1.3 times the height of the sur- 
r o u n d i n g  b u i l d i n g  t o  prevent tritium fumigation around t h a t  building dur- 
i n g  h i g h  wind  conditions. Stacks and exhausts much lower t h a n  this e x i s t  
a t  a few LASL locations.  

All  contaminated gas l ines ,  gloveboxes, hoods, ca t a lys t  tanks, gas 
hol d i n g  tanks, moisture t raps ,  v a c u u m  pumps, and other equipment shoul  d 
be properly labeled w i t h  C A U T I O N  - I N T E R N A L  TRITIUM CONTAMINATION (or 
s imi la r )  s t ickers  h e r e  such contamination is likely t o  occur. 
locations do n o t  adequately label contaminated equipment. 

Many LAS? 

Housekeeping i n  t r i t ium areas should be very s t r i c t .  Tools and equip- 
ment  used i n  t r i t ium areas should be labeled contaminated,  or painted a 
dis t inct ive color, a n d  should remain permanently in t h a t  area. Tools and 
equipment not required i n  t r i t ium areas should be s t r i c t l y  excluded. All 
contaminated vacuum pumps should be inspected for o i l  leaks d a i l y ,  where 
applicable. 
removed from service and  sent t o  an appropriate repair location. Oil 
escaping from these pumps should be cleaned u p  immediately to prevent 
t r i t ium off gassing. 

Leaking pumps should be immediately repaired i n  place, or 

Current a n d  accurate schematic diagrams of all tritium gas handling 
l ines and systems should be prominantly posted a t  the operations panel 
where the complexity of the system warrants such a schematic. 
operations do n o t  require schematics. 

Many simple 

Personnel working w i t h  equipment t h a t  can become contaminated with 
t r i t ium, or i n  hoods or gloveboxes where tritium is stored or used, should 
be required t o  wear impervious gloves. Since t r i t ium wi l l  diffuse t h r o u g h  
any glove material eventually, double gloves should be worn for suspected 
h i g h  concentrations or prolonged contact w i t h  tritium. Outer gloves 
should be changed frequently, i n  t h i s  case. Where a worker’ may be exposed 
t o  h i g h  concentrations of t r i t i a t e d  water vapor i n  a i r ,  bubble  suits w i t h  
supplied air should be used to prevent s k i n  absorption of contaminated 
water vapor. 

.uously when occupied by personnel. 
All locations where t r i t i u m  i s  i n  use should be a i r  monitored c o n t i n -  

In most cases, tritium a i r  monitors 

-2- 
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can give s u f f i c i e n t  warn ing t o  p revent  personnel exposures t o  a i rborne 
t r i t i u m  leaks. 

MAXIMUM T R I T I U M  INVENTORIES 

The-TReC bel  ieves t h a t  t h e  maximum t r i t i u m  i n v e n t o r y  permit ted a t  any 
LASL fac i l i t y  should n o t  exceed tw ice  the inventory  t h a t  f a c i l i t y  has had 
on hand with e x i s t i n g  equipment and procedures. If an increase i n  t h e  
maximum inventory  pe rm i t ted  i s  requ i red ,  a thorough r e v i e w  o f  the opera- 
t i o n  should be j o i n t l y  made b y  Group H-1 and t h e  f a c i l i t y  supervis ion.  
Maximum inventor ies  o f  t r i t i u m  recommended fo r  each f a c i l i t y  are: 

1. 
2. 
3 .  
4. 
5. 
6. 
i. 
8. 
9. 
10. 

Lo ca t i  on 

TA-3-16 
TA- 3-2 9 
TA-3-34 
TA- 3- 66 
TA-9-23 
TA-2 1- 20 9 
TA- 33- 86 
TA-35-2 
TA-41-4 
TA-55-1 

Group- 

P-9 
CMB-I 
P-10 
CMB-6 
wx- 2 
CMB-3 
wx- 5 
L-7 
wx-5 
CMB-11 

Maximum T r i t i u m  Inven to ry  
L i t e r s  o r  Grams or  Curies 

30 8 
8 . 2  

30 8 
3 1 
4 3 

1,115 300 . 
2 , 000 53 8 

39 . 10 
75 I 21 

1 oc! 27 

78,000 
20,000 
78,000 
8,000 
10,000 

2,900,000 
5,200,000 

100,000 
200, 00@ 
260,000 

REDUCTIONS I N  TRIT IUM RELEASES POSSIBLE WITH E 'X IST ING FUNDS 

A nmber o f  LASL t r i t i u m  opera t ions  are performed i n  hoods. The TReC 
be l ieves  hoods should o n l y  be used f o r  operat ions which have a very low 
p o t e n t i a l  f o r  t r i t i u m  re lease,  such as storage o f  sealed t r i t i u m  shipp ing 
conta iners .  Hoods should n o t  be used fo r  operat ions i n v o l v i n g  po ten t i a l  
t r i t i u m  re leases,  because of  the  volume of a i r  they exhaust.  
t r i t i u m  concentrat ions i n  t h i s  exhaust a re  d i f f i c u l t  t o  m a s u r e  with ex- 
i s t i n g  inst rumentat ion,  and t h e  volume of  a i r  makes t r i t i u m  removal b y  
e x i s t i n g  technology d i f f i c u l t  and expensive. Hoods a l s o  contr ibute to  
poor energy conserv a t i  on. 

Diluted 

A l l  e x i s t i n g  and f u t u r e  operat ions i nvo l v ing  p o t e n t i a l  t r i t i u m  r e -  
leases should be performed i n  gloveboxes, where feas ib le .  - Ex is t ing hoods 
used f o r  these operat ions should be removed and rep laced w i t h  sealed 
gloveboxes a t  the minimum r a t e  o f  one per group per year .  

Exhausts o f  pumps, gloveboxes, and other  equipment t h a t  may contain 
t r i t i u m  should be k e p t  t o  the  lowest feas ib le  f low r a t e s ,  and should b e  
con t inuous ly  monitored f o r  t r i t i u m .  M u l t i p l e  exhausts i n  a l oca l  area 
may be combined t o  reduce mon i to r i ng  requirements. A l l  exhaust monitors 
should prov ide a recorded ou tpu t  f o r  emission inventory ,  and a loud a u d i -  
b l e  a la rm t o  a l e r t  personnel work ing i n  the a r e a  when t r i t i u m  l e v e l s  e x -  
ceed l i m i t s  recomnended b y  H-1. 

:Where t h e  q u a n t i t i e s  o f  t r i t i u m  p o t e n t i a l l y  emi t ted  warrant,  exhausts 
o f  pumps, gloveboxes, and o ther  equipment should be equipped w i th  a s t a t e  
o f  t h e  a r t  t r i t i u m  removal system. E x i s t i n g  systems a t  LASL make use of  

- 3- 
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a h o l d i n g  tank fo r -emiss ions ,  a c a t a l y s t  t o  conver t  t r i t i u m  gas and tri- 
t i a t e d  hydrocarbon vapors to  t r i t i a t e d  water vapor, a m o i s t u r e  t r a p  such 
as a m l e c u l a r  s ieve  or desiccant,  and a pump system f o r  r e c i r c u l a t i n g  
t h e  h o l d i n g  tank contents through t h e  l o o p  of  Cata lys t ,  mo is tu re  t rap ,  
and tank.  Gas f rom the  mois ture t r a p  i s  cont inuous ly  mon i to red  for tri- 
t ium. I f  the concent ra t ion  i s  low, the  gas i s  exhausted t o  t h e  environ- 
ment. I f  i t  i s  h igh ,  it i s  rou ted  back through the  loop.  The t r i t i u m  
emissions monitor a t  the end of  t h i s  l oop  should be connected t o  a r e c o r d -  
e r  t o  prov ide an emissions inventory ,  connected t o  aud ib le  and v i s i b l e  
alarms' t o  a l e r t  personnel i n  the area when t r i t i u m  emissions exceed recom- 
mended leve ls ,  and connected t o  a r e m t e  a l a r m  i n  a l o c a t i o n  manned 24 
hours per  day so t h a t  acc identa l  excess ive emissions d u r i n g  non working 
hours  w i l l  n o t  go unnot iced. 

REDUCTIONS I N  T R I T I U M  RELEASES POSSIBLE WITH ADDITIONAL FUNDS 

The maximum reduc t i on  o f  t r i t i u m  re leases t o  the environment would be 
ob ta ined  by r e q u i r i n g  a l l  operat ions us ing  or  s t o r i n g  t r i t i u m  i n  any form 
t o  be  loca ted  i n s i d e  gloveboxes whose exhausts are r o u t e d  through a c a t a -  
l y s t  loop, as descr ibed abovE. This requi rement  would p robab ly  not be  
economical ly  f e a s i b l e  w i t h  e x i s t i n g  f a c i l i t i e s ,  bu t  would r e q u i r e  con- 

' s t r u c t i o n  of a new t r i t i u m  f a c i l i t y  whose design i s  s i m i l a r  t o  the f a c i l -  
i t y  p resen t l y  scheduled f o r  cons t ruc t i on  a t  TA-41. 

Present t r i t i u m  operat ions a r e  w i d e l y  sca t te red  a t  LASL. R i s k s  of 
acc idents  du r ing  t ranspor t ,  t r ans fe r  from one user t o  t h e  o the r ,  and 
pack ing/unpack i n g  o f  t r i t i u m  conta iners  cou ld  be reduced b y  l oca t i ng  tr i- 
t i u m  operat ions a t  a s i n g l e  l a rge  f a c i l i t y  whenever f e a s i b l e .  Certain 
opera t ions ,  such as the  use o f  t r i t i u m  f i l l e d  microspheres i n  the laser  
f u s i o n  program, cou ld  no t  be loca ted  a t  such a c e n t r a l i z e d  t r i t i u m  f a c i l -  
i t y .  

TIMETABLE AND MILESTONES FOR MAKING RECOMMENDED CHANGES 

LOCAT I O N  MILESTONE 

A l l  Areas Ur i n a l  yses f o r  a1 1 
tr i t ium work er. 

T IMETAB LE 
Review f r o m  3180-6/80 
Accompl i sh b y  91 80 

A l l  Areas Comprehensive SOPs f o r  a l l  Review requi rements from 3/80-6/80 
t r i t i u m  work, acc idents ,  Accompl i s h  by  12/80 
inc idents ,  and t r a i n i n g  

A l l  Areas . Tra'in a l l  t r i t i u m  workers Review t r a i n i n g  status f rom 3/80- 
i n  app l i cab le  SOPs . 6/80; Accomplish by 9/80 

A l l  Areas A l l  t r i t i u m  contaminated Rev iew 31 80-41 80 
equipment, hoods, g love-  Accompl i sh b y  61 80 
boxes, and l i n e s  tagged 
I' C AU T'ION -TR I T  I UM CON TAM 1 N AT I O N  I' 
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A l l  Areas Take p e r i o d i c  a i r  and wipe Review needs 3/80-6/80 
sampl es f o r  tr i t i a  t ed  water  Accompl i sh by 12/ 80 
vapor . 

A l l  Area: Make sure emissions are Rev i ew r eq u ir emen t s 3/ 80-61 80 
moni tored and recorded Accomplish b y  12 /80  

TA-3-29 . Convert  5 t r i t i u m  hoods t o  Convert one hood t o  a glovebox per 
(CMB-1) , gloveboxes. I n s t a l l  t r i t i u m  year,  i n  1980, 1981, 1982, 1983, 

r e m v a l  l oop  on combined and 1984. I n s t a l l  t r i t i u m  removal. 
glovebox exhausts. l o o p  on combined glovebox exhaust 

b y  12/85. 

1 

TA- 3- 34 Convert  3 t r i t i u m  hoods t o  Convert one hood t o  a g lovebox per 

t i u m  removal loop  on corn- I n s t a l l  t r i t i u m  removal l o o p  on 
b ined glovebox exhausts. combined g lovebox exhaust b y  12/83 

(P-10) gloveboxes. I n s t a l l  tr i- year,  i n  1980, 1981, and 1982. 

T A- 9- 2 I Convert  hood i n  'Room 120 t o  Convert hood t o  glovebox i n  1980. 
. glovebox. Decontaminatc Dispose o f  a l l  contaminated l i nes  

Decontaminate and deac t iva te  Room 
119 by 12/81.  

and deac t iva te  Room 119. ana equipment i n  Room 119 b y  12/80 

T A - 33 - 86 Move a l l  operat ions t o  new Accomplish b y  12 /83  
f a c i l i t y  i n  TA-41 

DCG : sm 

ATTACHMENTS: Appendix A: " T r i t i u m  Review Committee I n s p e c t i o n s "  
Appendix B: "User Comments on Inspec t ions"  I 
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LOS ALAMOS SCIENTIFIC LABORATORY 

U N I V E R S I T Y  OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 

OFFICE: MEMORANDUM 

J 

*c 

! ‘ TO 

i 
FROM : i 

I SUBJECT: ! 

! SYMBOL : 

H. T. Motz, P-DO 

F .  L .  Ribe . 

Effluent Report for P-15 

P-15 

DATE : 5 May 1971 

Attached are forms covering four eff luents  connected w i t h  
Scylla fV and Scyllac.  

B‘. L. Ribe 
FLR: bp 
Encs: Forms (4) 

I 
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LOS ALAMOS SCIENf IFIC LABORATORY 

,Survey of Eff luent  S t r e a m s  

Group  p--/L- Tech  A r e a  T A  -y.s Building J& Ay7 
Accounting Number(s )  “ia 1s 

- Natu re  of Eff luent  S t r eams :  Gas  / Liquid Y S o l i d  Othe r  

( F i l l  out  one  sheet  f o r  each  effluent s t r e a m )  

Eff luent  T rea tmen t :  

D i scha rge  Point:  (Identify and show sketch on r e v e r s e  if  m o r e  t h a n  one 
p e r  building) 

Stack lndust rial Sewer 

Sani tary Sewer Storm Sewer  

T r a s h  Conta iner  Type: 

Disposa l  Method: Atmospher ic  D i spe r sa l  1/ SeGage P l a n t  

Waste  P r o c e s s  Plant Chemica l  D u m p  

Sewage Lagoor. Surface of Ground 

Contaminated Bur i a l  A r e s  Septic T a n k  

Community Landfill O the r  

Volume of Effluent: Known ,T(d/ /!. , 
Contaminants  ( s e e  list) 

Es t ima ted  

Es t ima ted  Dis charge  
0 I 

Monitor ing Equipment on Effluent Stream: N o  / Yes 

Desc r ibe  

R e m a r k s  

iv . 

Do not writ 
in this  spac 
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LOS ALAMOE SCPEK IFIC LABORATORY 

Survey. of Effiuent StrearnE 

- Discna rge  p o i n t :  (Iaentiiy and snow sketch on r e v e r s e  ii m o r e  ti;&n orri 
p e r  building) 

Stack' i naus t r i a l  Sewer . 

Sanitary Sewe: Storm Sewer 

Trash C o n t a n e r  Type: 

Disposal  Method: -4tmospheric Gie-,ersai .. Se&;age F12r?r 

Wzste P r o c e s s  Fizz.. Chemiczl  D n m ~  

Sewage Lzgoo:: Sur iace  oi Ground 

Coiitzminzted 5 u r i a l  Are; Septic Tank  

C o m m unity La  A &-i i: Other  

Contzmicants  ( s e e  list) Es t imated  Di scha rge  

Nicnitoring Equipment on  Eifiuent Scream: N o  1/ Yes 

Desc r ibe  

R e m a r k s  

c iV. 

I 

j /  . 1 ;  
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I .  
, .  G M .  

n:: (Icentiiy and snow sketch on r e v e r s e  i f  m o r e  than one 
p e r  building; 

Industr ia i  Sewer - Stack 

Sanlrzry Sewer  Storm Sewer 

T r a s h  Container Type: 

Ot'r.e=.: 

~ i s s o s a l  M ~ Z ~ I G ~ :  ,4tmospneric Dispersz.. W S e w t g e  P izn i  

Wzste  Proces- .  Pia-:: Cnem.ica1 D u m p  

Sewage L ,Z~GGT.  Sur iace  of Grbunc  

Cmtzmina ted  I jur ie l  A r e &  %?tic .Tank 

Community Izndfi l :  Oi'ne: 

Voicme of Zffiueni: Know 

CoGtarniriznts ( s e e  list: 

r 

E s t im  at e d  Dis c h a r g e  

Monitoring Equipment o n  Effiuent S t ream:  N o  / Yes 

Desc r ibe  

R ern zrkE 

iv 
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_- Diecr:arge ro in ; :  (Identiiy ~ m i  show sketch G n  r e v e r s e  i f  m o r e  ti123 one 
p e r  building:, 

Stack Incus t r i a l  Sew e L- 

Storm Sewe:. 
_. 

SaniIary Sewe 1 

T r z s h  Conzaincr Type: 

! 
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I n  . 
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,/ d 
2 3 s 30 E a! M e tho 6: A I: o s ph e r 1 c E: E e r E z: Sewage PianL 

Wzste P r o c e s s  pizn; Cne-mica1 DumF -. 

Sewage Lagoo;-. S u r k c e  of G r o u n c  

Ccztzmir iz te i  Eiur iz l  Are2  Septic .Tank 

C o .m Am unity i a n 85 i ; C;ner J&w 
I 

Conczminants ( s e e  list) Es t ima ted  Dis  chz  rg c 

Nicnitoring Equipment on Effiuent Stream: N o  Yes 

Desc r ibe  

iv . 



OFFiCE MEMORAND I 

TO : H. T. Motz, P-DO 

FROM : R. L. Henkel, P-9 

SUBJECT: Eff luents  from Group P-9 

LOS A L A M O S  SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO 87140 
, UNIVERSITY OF CALIFORNIA 

JM 

DATE: May 4, 1971 

I 
I 
I SYMBOL : p-g 

Attached i s  a l i s t  of po ten t i a l ly  harmful e f f l u e n t s  from 
Group P-9, SM-16, and t h e i r  probable disposal channels. 
estimates are not very accurate and--some unkmown amount 0-f the  
l i qu ids  i s  probably dumped i n t o  t h e  san i ta ry  sewer even though 
s igns  forbidding t h i s  are posted at  each sink. 

The 

- 

R.  L. Henkel 

RLH/nb 
A t  t a c h e n t  a/s 
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TO 

FROM : 

SUB J E C l  : 

S Y M B O L  : 

H. T. Motz, P-DO 

LOS A L A M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO8 A U M O S .  NEW MEXICO 8 7 S A A  

OFFICE MEMORANDUM 

R. L. Henkel 

Radioactive Effluents from Group P-9, SM-16 (Calendar Year 1970) 

P-9 

T r i  t iu!. 

During 1970 t he  approximate mounts of tritium which le f t  ' 

SM-16 through various routes are l i s t e d  below: 

I. Released t o  Atmosphere 

A. Inside buildings 86' C j .  
E. Vented through monitored 

stacks ' 10 C i  

11. Shipped t o  Group W-3 for  
recovery 83,044 C i  

111. Shipped t o  H-1 f o r  burial 15 C i  
(contaminated vacuum pump o i l , )  

R. L. Henkel 
RLH/nb . 
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Eff luents  from Group P-9 

Material 
(amt/yr)  Acid Sewer 

Freon 1 2  20 g a l  

Acetone 20 g a l  

Kerosene 

Freon (PCA solvent :  

SF6 
Mercury 

brazing & Soldering a l loys  

Hydrochloric Acid 2 gal  

N i t r i c  Acid 112 gal 

Sulf’uric Acid 112 gal 

Disposal Channel 
Other . -  Atmosphere 

10 gal 

15  

6 g a l  

55 g a l  

-150 -#  

120 # 

4 g a l  t o  ground 

Reprocessed 

5 #  t o  trash 

I 
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LCS ALAMOS SCIENTIFIC LABORATORI 

LOS ALAMOS NEW MEXICO e 7 s c -  
UNIVERSITY OF CALIFORNIL 

O F F I C E  M E M O R A N D U M  

TC . Distribution DATE 11 January 1980 

FROM .Tr i t ium Review Committee 

SUBJECT INSPECTION O F  TRITIUM OPERAIONS AT THE V A N  D E  GRAAFF FACILITY, TA-3-16 

SYMBOL . H-5-80-19 (W571) 

MAIL STOP 486 

Introduction 

A j o i n t  inspection was made of the P-9 Van de Graaff f a c i l i t y  a t  
TA-3-16 on December 18, 1979. The Tritium Review Cornittee (TReC) met 
w i t h  an Ad Hoc Cornittee appointed two years ago by H-DO t o  review P-9 
t r i t ium operations.' Membership of t h e  Ad Hoc Committee included Richard 

.Woods and Robert Hardekopf, P-9, Don Coffin, CMB-3, Eugene Farnum, L-7 ,  
James Hyder, H-1 ,  H. R .  Maltrud, W X - 5 ,  and Robb Minor, CMB-QA. Visits t o  
the experimental ana machine areas were n o t  possible because t h e  two ac- 
celerators were i n  operation a t  the t i m .  Consequently, inspection con- 
s i s t ed  mainly of  l o o k i n g  a t  a mdernized version of the cryogenic pumping 
systems for excess tr i t ium gas from the machine ion sources. 

Tr i t i u m  I nven to ry  

The q u a n t i t y  of tritium on h a n d  a t  the time of the inspection was 
about 22 l i t e r s  ( L ) .  This i s  higher t h a n  the usual quant i ty  o f  12 t o  
15 L normally kept. One L o f  t r i t ium contains about 2600 cur ies .  

Most tritium i s  received from TA-33-86 i n  sealed 2 L reservoir con- 
t a ine r s  f i l l e d  t o  30 pounds per square inch absolute ( p s i a )  pressure. 
These containers are of LASL manufacture, are reused, have one ou t l e t  
valve w i t h  a plugaed p o r t ,  a pressure transducer, a n d  a r e  returned to 
TA-33-86 for f i l l i n g .  
i n g  case for  transfer from one LASL location t o  another, a n d  do not leave 
L A S L .  T h i s  t r i t ium i s  used for tritium ion sources o f  both accelerators. 

They are packed inside a foam l ined wooden carry- 

Some tritium i s  also received from TA-33-86 i n  sealed 4 L cryotraps. 
The cryotraps are s ta in less  s teel  cylinders f i l l e d  w i t h  activated char- 
coa l .  They have one out le t  valve, which is plugged d u r i n g  transport, and 

. are moved inside a protective s teel  drum. They do n o t  leave LASL. These 
t r a p s  are reused a t  P-9 for a limited period of time. When the tritium 
i n  them i s  exhausted or contaminated beyond usable levels,  the trap i s  
disposed o f  as radioactive waste ( b u r i a l ) .  This tritium is used for 
small volume, h i g h  pressure (60 t o  70 ps ia )  stainless s t e e l  gas targets.  
These targets are about 2 mL i n  volume, a n d  are  f i l l ed  i n  place a t  the 
beam tubes where the only ventilation i s  t h a t  normally provided, but  
which can be increased i n  case o f  a sp i l l .  



Normal Operations 

Each s ta in less  s t e e l  gas t a r g e t  c e l l  has a t h i n  ind ium o r  molybdenum 
. f o i l  beam e n t r y  window and a go ld  f o i l  e x i t  window e i t h e r  o f  which can 

rup ture .  When a r u p t u r e  occurs i n  the  e n t r y  f o i l ,  t r i t i u m  escapes i n t o  
the Van de G r a a f f  main vacuum system, some i s  temporar i l y  t rapped i n  vac-  
uum p ~ m p  o i l ,  and the  r e s t  i s  vented through an open, unr ron i to red  stack 
ex tend ing  10 meters (m) above the roo f  o f  the main b u i l d i n g  f o r  re leases 
i n  the tandem experiment area, o r  through a m n i t o r e d  s tack  extending 2 m 
above t h e  roo f  o f  the 30 s t o r y  tower f o r  re leases i n  the  v e r t i c a l  exper i -  
ment a res .  

I 

I 

! 

The i o n  source t r i t i u m  r e s e r v o i r s  are mounted and sea led  t o  the Van 
de G r a a f f  system before  any va lves  are opened. The t r i t i u m  passes through 
a d i f f u s e r  c e l l  to reduce the  pressure and flow r a t e  t o  va lues  requ i red  
b y  the ion source and t o  p u r i f y  the gas. - -About  one percent  i s  converted 
t o  ions and accelerated. The acce le ra ted  t r i t i u m  ions impact on and a r e  
r e t a i n e d  by the t a r g e t  mater ia l .  
on the w a l l s  o f  the  system and some i s  even tua l l y  exhausted, a t  very l ow  
concentrat ions,  v i a  a stack. 
i o n  source i s  pumped by  a charcoal  t r a p  i m r s e d  i n  l i q u i d  n i t rogen .  
E s s e n t i a l l y  a l l  o f  t h i s  t r i t i u m  i s  c o l l e c t e d  i n  the charcoal  t rap ,  which 
i s  p e r i o d i c a l l y  sealed and r e t u r n e d  t o  TA-33-86 f o r  recove ry .o f  the  t r i -  
tium. A very s m a l l  amount o f  t r i t i u m  i n e v i t a b l y  gets i n t o  an o i l  f o re -  
pump which i s  used i n  con junc t ion  with t h e  cryogenic pump. Exhaust o f  
the fore-pumps i s  rou ted  t o  a s tack ex tend ing  2 m above t h e  r o o f  o f  thc 
10 s t o r y  tower housing the  v e r t i c a l  Van de G r a a f f .  This s tack i s  m n i -  
to red  cont inuous ly  f o r  t r i t i u m ,  and i s  connected e l e c t r i c a l l y  t o  cut o f f  
va lves  loca ted  between the cryopump and t h e  mechanical o i l  pump. I f  t h e  
moni tor  senses any emission above a p rese t  l eve l ,  the v a l v e  shuts auto- 
m a t i c a l l y  t o  s top  the  emission u n t i l  t h e  s i t u a t i o n  can b e  remedied. T h i s  
equipment i s  o n l y  now being i n s t a l l e d  a t  P-9, and i s  more soph is t i ca ted  
than t h e  previous system. 

T r i t i u m  i n  the vacuum system plates o u t  

About 99 percent  o f  the t r i t i u m  from the 

I 

The two cryopumping systems w i t h  t h e i r  valves, pumps, and l i n e s  are 
i n s i d e  two cabinets  and are no rma l l y  under vacuum. The cab ine ts  are made 
o f  t ransparent  p l a s t i c ,  a r e  monitored and vented t o  the o u t s i d e  through 
another s tack.  

A l l  operat ions ins ide  the  cab ine t  a re  covered by  an SOP. Repair and 
maintenance operat ions a r e  v e r y  in f requent ,  and must be covered b y  a 
s p e c i a l  work permi t  as requ i red .  

De f i c ienc ies  i n  Normal Operations 

None observed. 

T r i t i u m  Releases 

Most acc identa l  re leases f rom t h i s  f a c i l i t y  have been due t o  i n f r e -  
quent  gas t a r g e t  c e l l  f o i l  r up tu res .  Leaks i n t o  the cryopump cabinets 
have been v e r y  r a r e .  



I 

Future Operations 

scheduled t o  be ins ta l led  i n  the very near future.  I t  is s i m i l a r  in 
p r i n c i p l e  to the old system, b u t  i t  is designed t o  be nuch more r e l i a b l e  
and  l e s s  prone to  operator e r ror  than the old design. Ext ra  components 
o f  a l l  par ts  o f  t h e  system a r e  ava i lab le  i n  this new system, so that any  
s i n g l e  component t h a t  f a i l s  'can.be immediately bypassed by using an 
ident ica l  component elswhere i n  the system. Repairs to damaged components 
may proceed i n  many cases concurrently w i t h  use o f  the t r i t ium ion 
sources.  

DG:sm 

A new ayopumping system, complete w i t h  a l l  pumps and hardware, is 

D i s t r i b u t i o n :  
7 .  E. Ehrenkranz, H-3 (403) 
D. C. Gray, H-5 (486)  
'1. C.  Gunderson, H-8 (490) 
R. A. J a l b e r t ,  H-1 (401)  
M. D. Keller,  ENG-DO (808) 
D. S. Coffin, CMB-3 (348) 
H. S. Jordan, H-DO (4001 
R .  Woods, P-9 (480)  
F i .  A. Hardekopf, P-9 (480) 
R.  C .  Minor, CMB-QA ( 7 5 5 )  
E .  H. Farnum, L-7 (528) 
J. E. Hyder, H-1 (401) 
H .  R .  Maltrud, WX-5 (980) 
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TO Di s tr i b uti on 

L O S  A L A M O S  SCIENTIFIC L A B O R A T O R )  
U N I V E R S I T Y  O F  CALIFORNIL 

LO5 ALAMOS N E W  MEXICO 8750.1 

O F F I C E  M E M O R A N D U M  

D A T E  February 8 ,  1980 

FROM . Tritium Review Committee DC 6 
SUBJECT R E V I E W  OF TA-3-29 TRITIUM OPERATIONS 

SYMBOL : H-5 80-205 (W571) 

MAIL STOP 486 

1 NTRODUCTION:  

A review of the CMB-1 t r i t ium operations i n  the large TA-3-29 
f a c i l i t y  was conducted on January 31, 1980. The 'IreC contact a t  this 
f a c i l  i t y  was Bob Carpenter. 

TRITIUM INVENTORY: 

The tri t ium inventory of th i s  f a c i l i t y  varies w i t h  the  w o r k l o a d ,  
since i t  consists primarily of samples awai t ing  a n a l y s i s .  

DESCR I PTlON OF NORMAL OPERAT IONS: 
, I  

Room 3111 is  a chemistry laboratory where L i D l  samples i n  solution 
ar.e analyzed. T h e  samples are packed inside individually sealed brass 
containers, a n d  contain up  t o  0.5 grams of L i D T .  Each brass container is  
opened by h a n d  i n  a hood, analyzed i n  the hood,  and returned t o  the brass 
container a n d  resealed a f te r  analysis. Som sol id  L i D T  samples are a l s o  
analyzed here. These samples come sealed i n  a brass outer container and 
a welded s teel  inner capsule. The brass container is opened i n  a second 
hood where the capsule , is  removed and opened w i t h  a pipe cu t t e r .  The 
powder is converted to t r i t i a t e d  water i n  a furnace a n d  t h i s  water i s  
collected i n  a mayesium perchlorate trap.  Both furnace and trap are  
located inside the h o o d .  Both hoods exhaust through the  large f i l t e r  
tower a t  the front of TA-3-29, and are n o t  monitored fo r  tritium. 
Operators i n  th is  room wear smocks and  rubber gloves w h i l e  handling any 
t r i t ium samples and are required to  submit  dai ly  urine samples. 

Room 7051 has a ZrT t a rge t  i n  a neutron generator. The generator i s  
sealed d u r i n g  use, b u t  must be  opened once every seven years t o  change 
t h e  target.  An SOP exists for the target  changing operation. A vacuum 
roughing pump used a f te r  each taroet change exhausts i n to  a hood nearby. 
This'hood exhausts through the  large f i l t e r  tower a t  t he  f r o n t  of 
TA-3-29. The neutron generator i s  used for neutron ac t iva t ion  analysis. 
According to  the SOP, the  operator rmst wear gloves when changing the Z r T  
t a rge t  and a urine sample is  taken af te r  each target changing operation. 
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I 
I .  

Room 7119 prepares solid t r i t i d e  samples for analysis i n  other labor- 
a tor ies .  All s,ample preparation is carried o u t  i n  a glove box under 
s l i gh t  negative pressure. 
for  t r i t i um by an installed radiation detector w i t h  a local alarm. I f  
the alarm is activated, the glove box exhaust is automatically routed 
t h r o u g h  a catalyst  of C u O  t o  oxidize tr i t ium to  t r i t i a t e d  water,  a n d  a 
desiccant t o  trap t h e  water.  Exhaust from the glove b o x ,  and from the 
ca ta lys t  and desiccant system is passed u p  the large f i l t e r  tower a t  the 
f ron t  of TA-3-29. An SOP covers operations. w i t h  tritium. 
w i t h  t r i t ium are required t o  submit da i ly  urine samples. 

The exhaust from th is  glove box is monitored 

Persons working 

Room 7121 determines the amoun t  of  tr i t ium contamination i n  small  
metal samples. These samples are prepared f o r  analysis in Room-7119, 

. then transferred t o  Room 7121 i n  sealed,containers. All analysis  for 
t r i t i um is performed inside a hood containing a furnace, C u O  catalyst  t o  

. convert tritium t o  t r ia ted water, and a water t r a p .  A portable t r i t ium 
monitor i s  placed i n  the hood d u r i n g  tr i t ium operations. T h e  hood 
exhaust goes out  the large f i l t e r  tower. a t  the f ront  of TA-3-29. 
operator wears a smck a n d  rubber'gloves d u r i n g  a l l  t r i t ium operations 
and i s  required, t o  submit a d a i l y  urine samplc .  

Thf 

Room 7127 is a r a d i a t i o n  counting room. Tritium samples i n  sealed 
glass capsules are a n a l y z e d  i n  a sc in t i l l a t ion  counter. Each sampic 
contains only microcurie amunts of tr i t ium, a n d  i s  stored i n  a hooc 
exhausting through the large f i l t e r  tower a t  the front o f  TA-3-29. 

. Persons working w i t h  t r i t i u m  are  required t o  submit d a i l y  ur ine  samples. 

Room 7129 contains a larae v a c u u m  bench w i t h  a furnace. Samples are 
placed i n  the furnace, a n d  the gas evolved i s  collected i n  glass bulbs , 

' which are sealed ana removed from the vacuum bench. A mass spectrometer 
i n  this room analyzes the gases i n  t h e  bulb samples, and exhausts into a 
hood. The hood also i s  the storage location for  two small containers o f  
t r i t i um gas used as a standard for the mass spectrometer. Each container 
holds 0.1 L o f  tritium when f u l l .  The exhausts from the hood a n d  vacuum 
bench pass through the large f i l t e r  tower a t  the front o f  TA-3-29. 
Persons working w i t h  t r i t ium are required to  submit dai ly  urine samples. 

Room 7112 receives liquid samples containing L i D T  i n  sealed brass 
outer containers. These samples are opened and analyzed i n  a hood. A 
portable tritium monitor i s  used during tritium operations. T h e  opera tor  
wears a smock and rubber gloves. The hood exhausts through the large 
f i l t e r  tower a t  the f ront  of TA-3-29. Solid residues l e f t  a f te r  
precipitates are dried under heat lamps are taken o u t  o f  the  hood and 
t h r o w n  i n  radioactive waste containers placed i n  the room. These wastes 
are disposed of by b u r i a l .  Persons working w i t h  tritium a r e  required t o  
submit daily urine samples. 

Room 7118 has a large s p a r k  emission spectrograph located i n  a hood. 
Samples are opened i n  the hood, and the carbon electrodes are  prepared i n  
the  hood. Used electrodes are taken out of the hood and t h r o w n  i n  
radioactive w a s t e  containers placed i n  the room. These wastes arc 
disposed of by b u r i a l .  
submi t  daily urine samples. 

.. 

Persons working w i t h  t r i t ium are required t o  
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DEF 1 C1 ENCl  ES I N  NORMAL OPERAT IONS: 

None o f  the  rooms reviewed have periodic H-1 samples f o r  tritium i n  
a i r  or for removable t r i t i a t e d  water on surfaces. With the one noted 
exception, a l l  glove boxes, hoods, a n d  v a c u u m  benches used for  tr i t ium 
samples have unmonitored exhausts t h a t  are routed through the  laroe 
f i l t e r  tower a t  the f ront  o f  TA-3-29. This f i l t e r  tower i s  not monitored 
f or t r  i t i um . 
T R I T I U M  RELEASES: 

Small amunts o f  tritium-, i n  amounts t h a t  a re  small b u t  impossible to  
estimate, are  released from samples run i n  TA-3-29. 

F U T U R E  OPERATION>: 

Future  operations wil l  resemble present operations. 
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Introduction 

A review of the  P-10 Cryoaenics t r i t i u m  operations a t  TA-3 -34  wzr  
conducted on Januzry 11, 1980. Members of t h e  Tritium Review Cornriittet 
I l B C )  present were 1. E .  Ehrenkranz, 7 .  C. Gunderson, a n d  R .  A. J a l b e r t .  
l n c  TReC c o n t a c t  a t  t h i s  f a c i l i t y  w a s  R .  H. Snerman, P-10 R a d i a t i o n  S a f e t y  
O f f i c e r .  

Tritium Inventory 

Normal t r i t i u m  inventory i s  about 4.3 g,  or a b o u t  43,000 Ci. 

Descr iptioq o f  Normal Operations 

l r i t i u m  i s  handled i n  four laborator ies  (Rooms 1 2 2 ,  123,  1 2 9 ,  a n d  i: 
basement l a b ) .  I n  Room 122 properties of compressed and s o l i d  t r i t ium 
a r e  investipated i n  a h o o d  t h a t  is  under n e g a t i v e  pressure w i t h  respect 
t o  t h e  roon. 'Ihere is  a t r i t ium monitor with audible a l a r m  on t h e  h o o d  
e x h a u s t  duct. A roorrI 
a i r  monitor is a lso continuously operated a n d  i t  a c t i v a t e s  a l ight alarm 
i n  the entry t o  t h e  building, i n  addition t o  i t s  audible alarm. About 
1 g (-10,000 C i )  o f  t r i t i u m  i s  rout ine ly  used i n  t h e  hood. Ed Griliy i s  
i n  charge o f  this l a b .  

f h e  e x h a u s t  goes out  i t s  wn stack on t h e  roof. 

I n  Loom 123 t h e  decay process o f  tr i t ium i s  invest igated.  
runs t h i s  l a b ,  which h z s  a n e g a t i v e  pressure hood. About  0.3 g (-3000 Ci) 
o f  t r i t i u m  i s  normally i n  t h e  system. A stack monitor and room monitor 
( w i t h  entry-way l i g h t  and audible alarms) are used. There have  been n o  
r o u t i n e  exposures, only a c c i d e n t a l  exposures ("Tritium Exposure from 
U r a n i u m  Pot Rupture , I l  HRD-79-3, Ju ly ,  1979;. Dual thermal  controls h a v t  
now b e e n  i n s t a l l e d  on the  furnace,  which bea t s  uranium p o t s  after the 
a c c i d e n t  last spring. Routine exposures and  stack emissions ( d i l y c  
amounts)  are q u i t e  low. ' 

Gene Kerr 

Bob Sherman is i n  charge o f  t h e  l a b  i n  Room 129 where work is done on 
d i s t i l l a t i o n  o f  various hydrogen isotopes. There is a stack monitor and a 
room air monitor w i t h  entry-way l i g h t  and  audible ( l o c a l )  alarms. About 
3 g (-30,000 C i )  a r e  normally i n  the hood a t  any one time. 
sions are min ima l ,  being M i  amunts per year. 

Stack emis- 
An a d d i t i o n a l  safety 
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feature i n  this lab is a surge t a n k  f o r  the main vacuum e x h a u s t ,  I f  , 

tritium levels i n  the exhaust rime above a preset  l eve l ,  e x h a u s t  i s  
routed to  the t a n k .  T h i s  traps potential  envi ronwnta l ly  damaging 
re leases .  Exposures a r e  very l w  and the lab is used infrequent ly  
. (several  times annually). 

(-0.26 - 1.5 C i )  per sample o f  hydrogen isotopes are a n a l y r e d .  lhe rnssc, 
spec is  i n  a closed loop system a n d  only -0.01 t i  of t r i t i u m  i s  re1EaseC 
per sample. 

There i s  a mss spectrophotometer i n  t h e  basement where 0.1 - 0.5 cm; 

There is  a room tritium monitor. 

because some vacuum pumps f o r  t h e  l a b s  are i n  the b a s e m n t .  t h e r e  a r e  
two t r i t ium room a i r  monitors there  w i t h  audible and v i s u a l  alarms. A i r  
i n  t h e  ma in  h a l l  along the  three l a b s  is  a l s o  mni tored  and portable t r i -  
t i u m  a i r  samplers are located outside each lab i n  t h e  hadlway. E x h a u s t s  
from vscuum pumps'- in'-the-basement are-.rou-t-ed--back - t o  -th.e--hoo-ds. --Lath l a b  
h a s  i t s  own stack which i s  -30 f e e t  above the roof l ine.  An enginee-in$ 
study i s  presently being conducted t o  determine hw t o  i s o l a t e  t h e  l a b s  ' 
vent i la t ion  systems from t h e  r e s t  o f  the b u i l d i n s .  
p l a n  i n  csse of an emergency. 

' 

lhere i s  an evacuatior, 

, 
. Deficiencies i n  Normal Operation: 

Relat ively l a r s e  quant i t ies  of t r i t i um are  handled i n  hoods, w i t h  no  
provision t o  reduce emissions except the surge t a n k  on the exhaust o f  t n t  
hood i n  Room 129. 

l r  i t ium Re1 eases 

Four years  ago, before the surge tank on the hood exhaust i n  Room 1 2 9  
was i n s t a l l e d ,  about 25,000 C i  o f  tritium were released due  t o  an operator  
e r ror .  Normal emissions from this f a c i l i t y  are a b o u t  1 C i  annually. 

Future Operations 

F u t u r e  operations will  resemble present operations. 
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I NTRODUCTION: 

A review of CMB-6 t r i t i u m  operations a t  TA-3-66 was conducted on January 
31, 1980. 
f .  F .  Flick, a n d  A. G. Fox. 

The TReC contacts a t  th is  f a c i l i t y  were D .  J.  Sandstron, 

T R I T I U M  I N V E N T O R Y :  ---- 
No tri t ium was on h a n d  during th i s  v i s i t .  Tritium i s  only kept a t  this 

f a c i l i t y  when required for USE,  and i s  returned t o  TA-33-86 between operations. 

- DESCR I PT ],ON O F  NORMAL OPERAT IONS: 

I n  one operation, a Nd-YAg laser is  used t o  w e l d  s h u t  small metal con- 
ta iners  f i l l e d  w i t h  tritium. The  welding operation takes place i n  a special  
j i g  with a sapphire window in one e n d ,  t o  allow penetration of t h e  l aser  beam. 
Prior t o  welding, the disassembled j i g  i s  p u t  together w i t h  a fresh container 
inside,  oriented so t h a t  a small hole in the container is  located adjacent t o  
the sapphire window, sealed, and f i l l e d  with tritium gas a t  pressures u p  to 
10,400 pounds per square inch (ps i )  a t  TA-33-86. The assembled j ig i s  then 
placed inside an outer, seal-ed shipping container for movement t o  TA-3-66. 
There the j i g  i s  remved from t h e  shipping container, a n d  t h e  small metal con- 
ta iner  inside i s  welded s h u t ,  locking u p  t o  300 curies of t r i t ium w i t h i n  i t .  
Dur ing  welding, a i r  around the j i g  i s  exhausted through a s i x  inch diameter 
f l ex ib l e  vacuum tube which exhausts  through a 60 f o o t  h i g h  s tack  located on 
t h e  south side of TA-3-66. T h e  welding operation is monitored by  an H-1 person 
assigned to this  f ac i l i t y .  A portable tr i t ium monitor is operated continuously 
during t h e  operation. An alarm j a c k  on th i s  mnitor  i s  connected t o  an audible 
alarm which can be heard throughout the f a c i l i t y .  T h e  sealed j i g  i s  resealed 
i n  i t s  shipping container and sent back t o  TA-33-86 after welding. A f a c i l i t y  
SOP covering th i s  operation requires the person doing t h e  f i l l i n g  and sealin! 
t o  wear rubber gloves and a l a b  coat  during the  operation. 

After they are removed from the j i g  and decontaminated a t  TA-33-86, t h e  
small tri t ium containers are placed in an aluminum shipping container, and 
returned t o  a different laboratory in TA-3-66. T h e  number o f  these f i l l e d  
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tritium containers t h a t  c a n  be present i n  their s h i p p i n g  containers i n  this 
laboratory i s  controlled by a f a c i l i t y  SOP. 
p i n g  containers by a person wearing gloves and a l a b  c o a t .  They are b r i e f l y  
taken out o f  the hood a n d  w e i g h e d ,  then transferred t o  a second hood fo r  as- 
sembly i n t o  sealed t e s t  units. An H-1 representative i s  present a t  a l l  times 
when the  t r i t i u m  containers are not  sealed i n  their  shipping containers or 
t e s t  uni ts .  Air l e a v i n g  the hoods i n  t h i s  room i s  continuously monitored by 
portable tr i t ium monitors w i t h  alarm jacks connected t o  t h e  building alarm 
system. B o t h  hoods exhaust through a single  stack which reaches 15 f e e t  above 
the roof of the 30 foot building. 

They a re  remved from their  ship- 

8 

A second laboratory i n  this f a c i l i t y  i s  sometimes used t o  p l a t e  micro- 
spheres f rom -L-7-wi th  various meta-1s. All p l a t i n g  o f  these spheres is per- 
formed inside a large stainiess steel hood.  A portable t r i t i u m  monitor and  an 
H-1 representative are present i n  the room d u r i n g  this operation. The tri t ium 
monitor f o r  this  operation only alarms locally,  however. The hood used has an 
inoependent blower and stack system, and  exhausts 15 f e e t  above t h e  roof .  
Operators wear rubber gloves and l a b  coats when h a n d l i n g  the microspheres. 

D E F I C I E N C I E S  I N  NORMAL OPERATIONS:  

required t o  submit routine urine samples for tr i t ium analysis ,  bu t  the oper- 
a t i n g  personnel are required to  submit urine samples a f t e r  each operation. 
None of t h e  stacks a t  this f a c i l i t y  have continuous tritium monitors. 

--- 
None o f  the personnel invoived i n  t r i t ium operations a t  th i s  f a c i l i t y  are 

T R I T I U M  RELEASES: 

No tritium releases have been observed a t  th is  f a c i l i t y .  

FUTURE OPERAT IONS: 

Future operations will resemble present operations. 
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D A T E  February 7 ,  1980 

. .  

INTRODUCTION 

A review o f  the WX-2 t r i t ium f a c i l i t i e s  a t  TA-9-21, Room 119 and 120:  
was conducted on January 10, 1980. One Tritium Review Committee (TReC) 
member, R. Ja lber t ,  was &sen t .  TReC contacts a t  th is  f a c i l i t y  were 
T. E. Larson o f  WX-2 and J .  S. Haynie of H-i. 

TRITIUM I N V E N T O R Y  . . - 
Inventory a t  the time of t h i s  inspection was equivalent to  2L of t r i -  

t i u m  gas a t  atmospheric pressure. All tritium a t  th is  s i t e  i s  not in t h e  
gaseous form. Some is stored in a u r a n i u m  trap as uranium t r i t i de ,  ana 
some as metal s a l t s .  

DESCR I P T l O N  O F  NORMAL OPERATION:  

Operations in Room 119 have been s h u t  down'since 1975.  All operations 
i n  t h i s  room were conducted i n  glass l ines ,  which were located inside a 
large v a c u u m  bench a t  less t h a n  ambient pressures. Volume of t h e  glass 
l ines  i s  about 3L. The vacuum bench h a s  a pressure actuated alarm t h a t  
goes off i n  the LASL central comnunications building i f  the f a n  stops. 

Operations in Room 120 occur three or four  times per year. All oper-  
a t ions in this  room are conducted inside a vacuum bench, i n  glass l ines 
of about  3L volumr. Operations are of two types. The f i r s t  type c o n s i s t s  
of thermally decomposing metal t r i t i des  for mss spectrometric analysis. 
The second type involves surveillance of various salts f o r  helium b u i l d u p  
over years of storage, a l so  by mass spectrometric analysis.  The collected 
mass spectrometer samples are in glass containers with valves,  and are 
placed inside a padded box for h a n d  carrying t o  building 32, where the 
analys i s  is  performed . 

Both  rooms have a continuous t r i t ium monitor for room a i r ,  w i t h  a 
pre-set local alarm. A single  SOP covers a l l  operations w i t h  tritium, i n  
both rooms. 
local alarm in the mass spectrometer. room. 

DEF IC1 ENCIES IN NORMAL OPERAT IONS 

Building 32 has a continuous tri t ium room a i r  monitor with 

The equipment a t  th is  f a c i l i t y  i s  outdated, a n d  i s  not s t a t e 4 f -  
thear t .  There are no stack monitors for the vacuum bench exhausts, and 



I 

no catalyt ic  scrubber on the vacuum bench exhausts. 
eas i ly  broken. Mass spe trometer samples i n  glass are hand carried a 
s i g n i f i c a n t  distance, and  are subject to  breakage. 

Glass l ines  are  

TRITILM RELEASES 

One release of t r i t ium occurred i n  1960 or 1961 when a t r a p  i n  Room 
119 broke while working w i t h  h a f n i u m  t r i t i d e  pwder. A second i n c i d i e n t  
occurred about 1975 when a small f i r e  i n  the calorimeter set off the f i r e  
suppression sprinkler system and f i l l e d  the v a c u u m  bench w i t h  water . 
through gaps i n  t h e  glass doors. This water had t o  be siphoned out i n t o  
p l a s t i c  jugs  for disposal as tritium contaminated waste. 

. Normal emissions contain from 0.5 to 1.5 mL of t r i t ium, or  about  1.3 

small releases from the mass .spectrometer samples run i n  B u i l d i n g  32.  
. t o  3.9 curies of tr i t ium, each year of operation. There are additional 

FUTURE OPERAT I O N S  --- 
F u t u r e  operations wil l  resemble present operations. 
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I NTR ODUCT I ON 

A review of the CMB-3 t r i t ium f a c i l i t y  a t  TA-21-209 was conducted on 
Z a n u a r y  3 ,  1980. 
attendec. The TReC contacts a t  th i s  f a c i l i t y  were J .  D. Farr and 3. 1. 
An der son of CMB-2. 

Al l  members of the Tritium Review Committee (TReC) 

T R I T I U X  I N V E N T O R Y  - _--- --- 
The normal tr i t ium inventory a t  t h i s  f a c i l i t y  is somewhat less tha r l  

the 156 grams on h a n d  a t  the time ofsthe review. 
i s  about 1 . 4 5  m i l l i o n  cur ies ,  or abou t  557 L of t r i t ium gas a t  s t a n d a r d  
atmospheric pressure. 

One-hundred f i f t y  grams 

D E S C R I P T I O N  OF NORMAL OPERATION: _-- ------- - 
TA-21-209 is operated by a number of staff  members and technicians. 

All t r i t i u m  storage, h a n d l i n g ,  and t ransfer  are done inside hoods, vacuum 
bwches, and  glove boxes. 

Most tr i t ium is  received i n  50 L double walled s h i p p i n g  containers 
2 s  t h e  pure gas. Upon receipt ,  these 50 L containers are  monitored f o r  
l e a k a g e ,  removed from an overpack drum, a n d  stored a t  a s i n g l e  locat ior l  
i n  a vacuum bench i n  a res t r ic ted  access r a d i a t i o n  areb. *en a 50 1 
container is opened, the gas i s  transferred through sealed stainless 
s tee l  lines to  the experiment or t o  a u r a n i u m  trap f o r  s to ragE .  

Rooms i n .  the res t r ic ted  access r a d i a t i o n  area a re  on a single pass 
ventilat-ion system, separate from the recirculated air  system installed 
i n  the r e s t  o f  the b u i l d i n g ,  so t h a t  there is a flow of air i n t o  the 
radiation area from the clean area. Air exhausted from the radiation 
area is  vented t o  atmosphere through a t a l l  f a c i l i t y ' s t a c k  a t  a ra te  of 
abou t  5 a i r  changes per hour. 
radiation monitor w i t h  a pre-set alarm level. 

The stack has a continuous tritium 
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-2- January 21, 19Sci 
DATE: 

D i s t r i b u t i o n  

This f a c i l i t y  r e a c t s  l i t h i u m  m e t a l  w i t h  t r i t i u m  gas t o  form l i t h i u m  
t r i t i d e  ( L i T ) .  The s o l i d  s a l t  i s  ground t o  a powder, pressed into a 
s o l i d  i n  molds, and machined t o  c lose  dimensional t o le rances  inside an 1: 
m3 capaci ty  d r y  box. 
water vapor, '<10 ppm of oxygen, and t300 ppm o f  n i t r o g e n  i n  the dry box. 
The hel ium c a r r i e r  gas i s  r e c i r c u l a t e d  and monitored b y  sensors 
cont inuously .  A l l  mate r ia l s  en te r ing  the  box do so through an air l o c h  
which can be evacuated and purged w i t h  the  c a r r i e r  gas p r i o r  t o  e n t r y .  

--The i n t e r i o r  o f  the  box i s  kep t  a t  about 1'A p o s i t i v e  pressure,  compared 
t o  room a i r ,  i n  order t o  prevent any-le'akage of-water-vapor or-oxygen 
i n t o  the box. lhese substances r e a c t  w i t h  L i l  t o  l i b e r a t e  t r i t i u m  gzs,  
and a r e  undes i rab le  i n  t h e  box. E f f l u e n t  f rom the box i s  pumped under 
vacuum t o  a l a r o e  s t a i n l e s s  s t e e l  h o l d i n g  tanh. Wnen t h i s  tank reaches 6 
preset  pressure below ambient, t he  gas ins ide  i s  pumped ou t  through t 
double cata- lys t  system. 
o x i d i z e  t r i t i a t e d  geses i n t o  w a t e r  vapor and CO?. 
c a t a i y s t  i s  r ou ted  throuph B seaied vacuumlpressure pump i n t o  a secont' 
p a i r  of s m a l l  s ta in less  s tee l  ho ld ing  tanks. Wnen t h e  pressure i n  one o' 
these s m a l l  tanks reaches E prese t  pressure above ambient, the !zs i c  
allowed t o  escape through one o f  4 molecular s i e v e s  (2 f o r  each tank; .  
where the t r i t i a t e d  w a t e r  vapor i s  co l l ec ted .  E f f l u e n t  f rom the s m a l l  
tank is cont inuous ly  monitored f o r  r e l a t i v e  humid i ty  and rad ia t ion ,  w i t h  
pre-set a l a r m  leve ls  on the  mpnitors.  
a l a r m  l eve l s ,  the  e f f l u e n t  i s  r ou ted  through the  second molecular s i e v t .  
I f  on ly  the t r i t i u m  monitor alarms, t h e  e f f l u e n t  i s  r o u t e d  back i n t o  the 
l a r o e  h o l d i n g  tank preceding the c a t a l y s t .  
i f  on ly  the humid i t y  monitor alarms ( u n l i k e l y ) ,  the gas i s  allowed t o  
escape up the  f a c i l i t y  s t a c k .  Wh'en i t  becomes necessary t o  use the 
second molecular s ieve from a pressure tank, the s t a f f  switches t h E  
system through the second pressure tank and puroes the saturated s i e v t  
w i t h  dry araon gas. 
a sealed 30 g a l l o n  drum f i l l e d  w i th  a dessicant of known capacity. 
drum i s  loaded t o  7 0 % o f  des iccant  capaci ty ,  moni tored by i t s  weight gair,, 
then valved shut  and sent t o  the LASL r a d i o a c t i v e  waste b u r i a l  s i t e .  

Helium c a r r i e r  gas i s  used t o  m a i n t a i n  t l  ppm o f  

One c a t a l y s t  i s  on standby w h i l e  one i s  used t c  
E f f l u e n t  f rom the 

If both  moni tors  exceed t h e i r  

I f  n e i t h e r  moni tor  a l a r m s ,  or 

?he argon i s  vacuum pumped through sealed l i n e s  intcj 
Thic 

Some research operat ions take p lace  i n  o rd ina ry  vacuum benches and 
hoods. l hese  benches and hoods have low maxirmm l i m i t s  o f  t r i t i u m  that  
can be used i n s i d e  then,. Exhaust f rom these benches and hoods i s  up the 
f a c i l i t y  s tack.  

past  inc lude f i l l i n g  fus ion  ta rge ts  w i t h  t r i t i u m  f o r  t h e  LASL and Sandia 
Lab fus ion  programs, and the  removal o f  t r i t i u m  gas from various f u s i o n  
blanket ma te r ia l s .  lhese mater ia ls  inc lude l i t h i u m  meta l ,  l i t h i u m  
ceramics, l i t h i u m  aluminates, l i t h i u m  s i l i c a t e s ,  and others.. 

Other operat ions t h a t  have taken place ins ide  t h e  d r y  box i n  thr 
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Persons working i n  the dry box are required t o  perform i n  accordance 
w i t h  a f a c i l i t y  SOF. They must wear a t  l e a s t  a lab jacke t ,  taped a t  t h e  
wrists, and a s ing le  p a i r  of PVC gloves for  any work, no matter how 
s h o r t .  For work periods t h a t  w i l l  exceed 10 t o  15 minutes, they  must 
a l s o  use a p a i r  of polyethylene shoulder length gloves over their  l a b  
coa t  a n d  inner gloves, and a t h i r d  p a i r  of PVC gloves. T h i s  outer p a i r  
of gloves must be changed a f t e r  every 10 t o  15 minutes the  operation 
continues i n  the  box. Dry box glove port  gloves a re  made of Hypalon, a n d  
a r e  always considered t o  have a low level  of tr i t ium contamination due  t o  
d i f fus ion .  
or stack monitors indicate  a leak, j f  the gloves show v i s u a l  signs of 
de te r iora t ion ,  or i f  a glove .becomes highly contaminated. 

These dry box gloves are  only changed when t h e  t r i t i u m r o o m  

There is a small vacuum box used for  w a s h i n g  contaminated parts. T h e  
procedures a n d  e f f l u e n t s  from th is  vacuum box a r e  hand led  i n  t h e  saw 
fashion as those for the laroe dry box. An equilibrium concentration o f  
11 curies o f  t r i t i u m ,  or about 0.5 ppm by volume i n  a i r ,  is u s u a l l y  
present i n  t h i s  box. 

All gloves changed ou t  d u r i n g  ory box or vacuum box work are  placed 
i n  a labeled radioact ive waste container lined w i t h  p l a s t i c .  When the 
container is f u l l ,  t h e  p l a s t i c  l iner  is sealed and sh ipped  t o  the LASL 
rad ioac t ive  waste b u r i a l  s i t e .  All t o o l s  used i n  the r a d i o a c t i v e  area 
a r e  usua l ly  painted r e d ,  a n d  reriiln i n  th is  area permanently. Vacuum 
pump o i l  i n  contaminated pumps must be changed per iodica l ly ,  so a l l  pump 
reservoi rs  a re  f i t t e d  w i t h  sealed drain l ines and valves before  USE.  
When the o i l  must be changed, i t  i s  pumped out under vacuum i n t o  a drum 
f i l l e d  w i t h  vermiculite.  When the d r u m  reaches 70 percent of vermicul i t 6  
capaci ty ,  on a weight basis ,  i t  i s  sea led  and sen t  to  the LASL waste 
bur ia l  s i t e .  

There a r e  systems and techniques used t o  monitor and contain t r i t i u m  
i n  a d d i t i o n  to the f a c i l i t y  stack monitor. There are 6 t r i t ium monitors 
i n  a l l ,  3 located i n  the dry box room, a n d  one each i n  t h e  equipment room 
where the c a t a l y s t s  and molecular s ieves  are located,  the  radiat ion a r e a  . 
research lab, a n d  the  clean area hallway between the r a d i a t i o n  area and  
the clean area. All o f  these monitors have pre-set alarms. A l l  persons 
working i n  the  radiat ion area s u b m i t  ur ine samples for t i r i t i u m  analysis 
twice each week, on Wednesday and Friday. A Group H-1 surveyor takes a 
room m i s t u r e  sample on a dessicant and counts i t  for tritium about  once 
per week. He also takes smear samples of mul t ip l e  locat ions w i t h i n  t h e  
r a d i a t i o n  area on a regular schedule. Typical smear sample concentrations 
a r e  <200 dpm/100 cm2. Cleanup i s  required i f  t h e  smear reads  >700 dpm/100 
cm2. A l l  vacuum e f f l u e n t  l ines  from any location i n  the r a d i a t i o n  area 
are  painted orange and routed through the c a t a l y t i c  cleanup system. Good 
housekeeping a n d  cleanliness is s t r e s s e d .  Any work w i t h  powdered L i T  must 
be done i n  the dry box,  w i t h  the  3 glove protection technique. 
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l h e  dry box i s  e q u i p p e d  w i t h  an o i l  sump t o  allow excess pressure tc, 
escape when one or m r e - r a d i a t i o n  workers inser t  the i r  h a n d s  into t h e  
multiple p a i r s  of gloves. Effluent from t h i s  sump i s  r o u t e d  through t h e  
c a t a l y s t  system. When h a n d s  are withdrawn, and  t h e  pressure drops, 6 
pair of pressure regulators  vents addi t ional  helium i n t o  the  box t o  
m a i n t a i n  a s l i g h t  p o s i t i v e  pressure. All dry box gloves n o t  i n  use are 
sealed with a p l a s t i c  plug. Each plug h a s  a l ine  tap  and  valve 
a t t a c h e d .  
.Before . i t  i s  .removed,.-a.vacuum Line .is a t t a c h e d . . t o  t h e  tap, and the valvf 
i s  opened t o  remove any t r i t i u m  between t h e  plug and  t h e  glove. 

T h e  plug valve i s  kep t  closed while t h e  plug i s  i n  p lace .  

DEF I C1 E N C I  ES I N  NORMAL OPERAT ION!. . 

No l i n e s ,  other  t h a n  t he  oran02 contaminated l ines  going t o  t h e  
.catalyst  system, are marked  as c o n t a m i n a t e d .  Lines  t o  and from the d r y  
box which r e c i r c u l a t e  t h e  he1 i u m  c a r r i e r  ges are marked simply SUPPLY a n c  
R E l U R N ,  w i t h  arrows indicatinp t h e  d i r e c t i o n  of flow. 

T h i s  program a n d  equipment  h e s  5 yea r s  of experience.  One 
technician wes exposed in 3974 when h e  d i d  some work i n  t h e  dry box 

. without using gloves or a lab c o a t .  His exposure from c o n t a c t  with the 
d r y  box gloves was only discovered when h e  happened  t o  s e t  off a rooril 
monitor by p e s s i n g  close t o  i t .  A ur ine sample t aken  immediately 
afterward showed a radiat ion level of a b o u t  180 d i / L  i n  t h e  sample. 
Closer supervision a n d  a s t r i c t e r  SOP h a v e  prevented reoccurrances of 
th i s  type of accident.  

hours  or on weekends, alarms c a n  only be discovered by securi ty  Guard: 
patrol  1 i n g  the  area periodical l y .  

the  r a d i a t i o n  a re t .  
supervision of new people. 

All radiat ion monitors i n  t h i s  f a c i l i t y  only alarm loca l ly .  After 

There is no formal t ra in ing  program for new people w h o  will work ir.  
l r a i n i n g  i s  by reading t h e  SOP and by on-the-jot  

One dry box vacuum pump WBS observed t o  be  leaking o i l  i n t o  the  
rooml. This o i l  could be contaminated w i t h  t r i t ium. 

TRITIUM R E L E A S E S  

I n  Nay of 1979, one of t h e  two pressure control u n i t s  on t h e  dry box 
malfunctioned sometime during the  n i g h t .  I t s  se t t ing  w a s  t oo  h i g h ,  so  
t h a t  i t  l e t  mre helium into t h e  box  t o  reach t h e  pre-set overpressure. 
T h e  actual overpressure developed exceeded t h e  capacity o f  t he  oil sump, 
so t h a t  excess helium bubbled i n t o  the e f f luent  l ine  t o  t h e  catalyst 
system. 
excessive pressure, and  leaked 10 t o  11 curies of tritium i n t o  the room. 
T h e  room vent i la t ion  carr ied t h i s  tritium out  t h e  f a c i l i t y  s tack ,  where 
i t  was detected by the s tack mnitor,  and an alarm occurred. T h e  alarm 
was n o t  discovered u n t i l  the following morning.  Faci l i ty  personnel have 
s t i l l  no t  decided on a course of ac t ion  t o  prevent a reoccurrence o f  thi :  
malfunction. 

When the helium supply was e x h a u s t e d ,  t h e  box remained under 
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Normal r e l e a s e s  t o  tne atrri!xDnere throuah the  f a c i l i t y  stack 8rE 
recorded .  l h e s e  releac,-rs tverzl5.- sbnut 6 cur ies  of t r i t i u m  per mntp , .  

FUTURE O P E R A 1  I O N S  

Future o p e r a t i o n s  a r e  e v e c i e d  t o  be  of t h e  same scope and type e! 
those p r e s e n t l y  p e r f o r m e l .  
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- --I n t r od u c t i o n 

A review of the  W X - 5  t r i t i u m  f a c i l i t y ,  TA-33-85, w a s  conducted on 
All members of  the Tr i t ium Review Committee (TReC! , Gecember 3 ,  1974.  

attended. TReC contacts a t  t h i s  f a c i l i t y  were H. R.  M a l t r u d ,  WX-5, a n t  
A. J. Montoya, H-1. 

Tr i t  i urn I nven tory 

Normal t r i t ium inventory consis ts  o f  the equivalent of 200-500 1 i t e r :  
( L )  of t r i t i u m  gas ('12) a t  normal atmospheric pressure,  b u t  may react1 
u p  t o  1500 L for short periods of time due t o  program requirement:. 
T r i t i u m  is  only purchased i n  reauired amounts, a n d  i s  not stocued.1onoer 
than necessarj .  The s p e c i f i c  a c t i v i t y  of T i s  about 2602 curies pew 

12.26 year h a l f  l i f e ,  so decay losses a re  about 3 . 5 %  per m o n t h .  
l i t e r  ( C i / L ) ,  and the cost  i s  a b o u t  one dol  7 ar per c u r i k .  Tritium has 

Des cr i p t  i on of Normal Operation! 

r e n t l y  one technician 's  posit ion i s  v a c a n t .  
i n g ,  a n d  t r a n s f e r s  are  conducted i n  room 9 .  

TA-33-86 is  operated by two s t a f f  members and two technicians. Cur- 
All  t r i t ium storage, handl- 

Most tritium i s  received, s tored ,  a n d  handled i n  the  form o f  7 2  
gas,  pure or i n  a mixture w i t h  nonradioactive gases. 
7 2  can not be prevented when 1 7  is exposed t o  a i r  or oxygen, so t h a t  
small amounts of HTO a n d  720 ( t r i t a t e d  water) a re  l i ke ly  contaminants. 

1 2  i s  poorly absorbed by the body, a n d  i s  not u s u a l l y  t h e  major 
source of exposure. 
and through the in tac t  s k i n ,  and are  usually the major source of  exposurc. 

p i n g  containers: lhese containers are s t a i n l e s s  steel ins ide  and alum:- 
num outside,  and contain '12 gas a t  a pressure o f  0.6 - 0.8 atmosphere, 
or a t  below or equal t o  the ambient pressure a t  Los Alamos. They have 
one out le t  tube and one valve. 

Some oxidation of  

HTO a n d  T20 a r e  readi ly  absorbed through the lungs 

Most t r i t i u m  i s  received a n d  stored i n  50 L double-walled metal s h i p -  

Valve handles are removed f o r  s h i p p i n s .  



St a nless s t e e l  containers of 32 L c a p a c  t y  are  widely used t o  t r a r l s -  
p o r t  and  s tore  1 2  w i t h i n  L A S L .  These containers are pressurized,  u p  t o  
several stmospheres i n  some cases ,  with pure 7 2  or '12 i n  a ca r r i e r  
ges.  lhey h a v e  one out le t  t u b e  a n d  one v a l v e ,  a n d  are of L A S L  manufac- 
t u r E .  Valve handles are  remved for  shipping. 

A number of odd  sized metal conta iners  of LASL manufacture have  beer, 

Pressures of 72 or 7 2  i n  a c a r r i e r  gas  may be as h i g h  as 
Double valves are used on a s i n g i t  

So? o u t l e t s  are welded s h u t .  

b u i l t  t o  s p e c i f i c  program r e q u i r e w n t s ,  such  as i o n  targets or fusion 
t a r g e t s .  
340 atmospheres in ' these containers. 
o u t l e t  t u b e  as a sa fe ty  precautjorl. 

t h i s  f a c i l i t y  i s  contained i n  uranium t r a p s .  Powdered uranium is placed 
i n  a metal con ta ine r  with a valved o u t l e t .  Tritium g a s  t h a t  comes i n  
contac t  w i t h  the-powder  i s  revers ibly b o u n d ,  a n d  forms u r a n i u m  t r i t i d e ,  
w h i c h  can be  stored a t  ambient pressure. lo re leese  7 g a s .  t h e  u r a n i w  

s i o n a l l y .  

A very small f rac t ion  of t h e  t r i t i u m  received, s tored ,  and handled a ?  

t r i t i d e  i s  simply h e a t e d .  Uranium t r a p s  are used a t  7 2 -33-86 o n l y  o c c s -  

All t r i t ium containers are stored i n  room 9 ,  u n d e r  local exhaust v e n i -  
. i l a t l o r l .  All 1 7  t r a n s f e r s  from one container t o  a n o t h e r  t a k e  place i n  

two v a c u u m  benches  ( h o o d s )  in room C .  All pressures h iahe t  t h a n  3.r 
standard atmospheres are  handled in a high preisure  s e c t i o n ,  a n d  lower 
pressures are handled in a low pressure sectior,.  Each sec t ion  occupier  
i t s  Own v a c u u m  bench, with one t r a n s f e r  t u b e  c o n n e c t i n g  t h e  sections. N: 
chemistry i s  done a t  t h i s  f a c i l i t y  on any t r i t i u m  gas .  Maintenance i: 
only done w h e n  requirec.  D u r i n g  mst  m a i n t e n a n c e  operat ions,  o p e r a t o r s  
a r e  required t o  wezr bubble s u i t s  w i t h  supplied breathing a i r ,  and d o u b i t  
gloves. Since t r i t i u m  penetrates any  g i o v e  material eventua l ly ,  t h e  
operator changes his outer pair of gloves frequently t o  prevent exposure. 
Urine bioassy-levels h a v e  fa l len  Greatly since operators h a v e  been r e -  
quiredl t o  wear bubble su i t s  and  double gloves. An H - 1  heal th  physics 
surveyor rust  be  present during maintenance operations.  

Rooms 9 a n d  10 ( t h e  control room) of TA-33-86 are equipped with c o n t i n u o u t  
monitors w i t h  a d j u s t a b l e  alarms. All t r i t ium entering and  leaving t h i s  
f a c i l i t y  is  loaoed i n  and  o u t ,  b u t  s i a n i f i c a n t  losses do occur during 
t r a n s f e r s  of  ges  w i t h i n  t he  f a c i l i t y .  Primary containers are placed i r l -  
S i d e  an outer shipping drum,  .with t h e i r  v a l v e  handles removed, when s h i p -  
ments a re  made from this f a c i l i t y .  . 

Deficiencies I n  Normal Operations 

No l ines  i n  e i ther  hood a re  labeled by number or f u n c t i o n .  
l i n e  drawings of b o t h  sections are k e p t  i n  the control room, b u t  may be  
out o f  d a t e .  The major exposures to personnel h a v e  been due t o  mainte- 
nance operations.  When hand1 i n g  contaminated equ ipmen t ,  glove changes 
should occur f requent ly .  Room 9 h a s  two ident ica l  independent e x h a u s t  

Only one e x h a u s t  system i s  
used a t  a time, and . -  mves - about 7000 cubic f e e t  per minute ( C F M ) ,  while 

All operators are t ra ined on t h e  job,  since'  t h i s  f a c i l i t y  i s  u n i q u e .  

Separate 

' systems. All makeup a i r  m u s t  b e  supplied. 
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one is on s tandby.  Both systems can and do f a i l  simultaneously, as du r -  
i n g  l ightning s t r i k e s  on power l i n e s .  When th i s  happens, operations are  
discontinued. 
concern mintenance operations.  General housekeeping is  poor. Trit ium 
Monitors a r e  not ca l ibra ted ,  and the alarm sett ings a r e  a rb i t ra ry .  
r e p o r t s  of act ion a r e  required when a m n i t o r  alarms. 
s tack are documented, b u t  other l i n e  losses are poorly accounted f o r .  

Tritium Release: 

l h e  only Standard Operating Procedures c u r r e n t l y  a v a i l  able 

No 
Losses up the 

T r i t i u m  releases  have occurr.ed due t o  leaks,  pumping o u t  of contami- 
nated lines and valves w i t h  a i r ,  r u n n i n g  clean gas through a contaminated , 

o i l  f i l l e d  vacuum pump, and due t o  accidents.  A l l  r e l e a s e s  have occurred 
and h a v e  been contained inside room 5 .  These releases  a r e  exhausted t o  
the. environment through a t a l l  exhaust s t a c k .  l h e  stack i s  continuously 
monitored by a ca l ibra ted  stack monitor, so t h a t  t h e  q u a n t i t y  of t r i t i u m  
emitted can b e  calculated.  The o i l  f i l l e d  vacuum pump exhaust h a s  been 
f i t t e d  w i t h  a ca ta lys t  t o  convert t r i t ium and t r i t i a t e d  hydrocarbons t c  
HTO a n d  720, a n d  backed u p  w i t h  a dessicant ,  i n  order t o  prevent any 
more releeses  v i a  t h i s  rout€.  Personnel exposures are usual ly  due t c  
skin contact or inhalation o f  HTO or 170 i n  or on tubes,  valves ,  o r  
other tools a n d  eauipment. Gloves are  required t o  be worn when hand1  i n c  
any objects l i k e l y  t o  be contaminated, a n d  a l l  contaminated p a r t s  and  
too ls  are kept inside room 9 uniess and  u n t i l  disposed of as radioact ive 
was t€ . 
Future Operations 

A new t r i t i u m  f a c i l i t y  has been zpproved f o r  construction i n  the in!- 
mediate f u t u r e ,  and  s h o u l d  come on l i n e  sometime i n  F Y  1985. A t  t h a t  
t iw ,  TA-33-86 will  be decontaminated a n d  decomrlissioned. The new f a c i l -  
i t y  w i l l  perform a l l  operations now performed a t  TA-33-86, i n  a manner 
w h i c h  will assure m i n i m a l  exposure of personnel a n d  m i n i m a l  release t o  
the environment . 
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H-5-80-189 (W-571) 

. .  
486 

I NTRODUCT I O K  

A review of the 1-7 t r i t ium f a c i l i t y  a t  TA-35-2-Cl06 was conducted on 
January 7 ,  1980. Iwo members of the Tri t ium Review Committee ( T R e C ) ,  Ted 
Ehrenkranz and lom Gunderson, were unable t o  attend. J o h n  Ahlquist, I t € ,  
substituted for  lorn Cunderson. The TReL contac ts  a t  t h i s  f ac i l i t y  were 
E. H. Farnum a n d  J. F. barefield, L-7. 

TRITIUM INVENTORY 

The t r i t ium inventory a t  this f a c i l i t y  for  t h e  p a s t  two p a r s  h a c  
consisted of one metal sphere containing 117 m i l l i l i t e r s  ( m l )  o f  t r i t ium 
gas a t  5000 pounos per square inch ( p s i )  g a u g e  pressure. T h i s  container 
w a s  f i l l e d  a t  1A-33-86 and shipped to  TA-35.  
has been very low, when considered as a fraction of t h e  original f i l l  of 
about 50,000 C i .  . ' 

Ussge from th i s  container 

D E S C R I P T I O N  OF NORMAL OPERATIONS 

The metal supply sphere i s  contained inside a glovebox, a n d  is a t -  
tached t o  h i g h  pressure s ta in less  s t ee l  l ines.  Small laser  fusion t a r -  
gets,  composed of t h i n  walled spheres of various sizes and  compositions, 
are introduced into the glovebox through an air lock a t  one end. About 
50 t o  100 spheres, or up t o  1000 spheres of the s m l l e s t  s izes ,  can be 
f i l l e d  a t  o n c ~ .  The spheres are placed inside a pressurized container 
and  furnace inside the glovebox, and  are f i l l e d  by diffusion a t  h i g h  tem- 
perature and pressur€. A typical sphere will contain about 0.2 nCi of 
t r i t i um af te r  f i l l  i n g .  

r e s t  of the b u i l d i n g .  Air in. t h e  glovebox i s  k e p t  dry, and a t  a s l igh t  
n e g a t i v e  pressure w i t h  respect t o  the room, by recirculat ion through a 
ca ta lys t  which converts tritium t o  t r i t i a t e d  water vapor, and i s  followed 
by a mlecular sieve to  collect  the water vapor. The tritium clean up 

Air i n  the room is  a t  a s l i g h t  negative pressure w i t h  respect t o  t h t  



I 

. 

half  l i f e  for the glovebox 1s about 20 minutes. E x h a u s t  gas from the 
sieve can be monitored for t r i t ium and re la t ive humidity, and recirculated 
through t h e  catalyst  or through two additional mlecular  sieves as re -  
quired. Exhaus t  gas from the sieves i s  vented into a large holding tank 
ju s t  outside the  wall of t h e  room. T h i s  t a n k  has i ts  mn catalyst  a n d  
three molecular sieve tritium scrubbing system. A pressure alarm goes 
off when t h e  pressure in the t a n k  reaches or exceeds 12 pounds per square 
i n c h  absolute (ps ia ) ,  and a pressure r e l i e f  v a l v e  vents t h e  t a n k  through 
a 23 meter ( m )  h i g h  stack h e n  t h e  pressure reaches 1 6  psia .  The t a n k  
may also be vented through t h i s  stack by pumping i t  out w i t h  a vacuum 
pump exhausting into the stack. 

These operations Only two people normlly work a t  this f ac i l i t y .  . 
---have been-conducted_in_th.e_s.ame_f_ashicul for the ~ a s t  two years. Normal 

procedure is t o  perform one target f i l l i n g  operation each week, with about  
10 targets  per operation. The operator always wears t h i n  disposable 
gloves and a l a b  coa t  when working  a t  the  glovebox. The room has two ' 

portable t r i t ium monitors. One monitor can also b e  used t o  sample glove- 
box a i r ,  and  the second can also be used t o  mnitor  t he  holding t a n k  a i r .  
60 th  monitors h a v e  local alarms, Typical trit.ium concen t r a t ion  inside 
t h e  glovebox i s  about 200 mCi/d. Each operator i s  required t o  s u b m i t  
a urine sample once per month. Typical tritium emissions t o  t h e  atmos- 
phere'are abou t  1 mCi per year. 

DEFICIENCIES I N  NORMAL OPERATIONS 

A t  the time of t h e  inspection, the glovebox gloves had not been 
changed since operations s ta r ted  two years ago. There is no  way, a t  pre- 
sent, t o  hold or scrub t h e  room air t o  remve tritium i n  case of a re lease  
in to  t h e  room. The  two room monitors can b e  used t o  monitor 'tritium con- 
centrations i n  the glovebox and the h o l d i n g  t a n k  simrl taneously, leaving 
no monitor available for the room a i r .  Filled target  spheres are placed 
inside p las t ic  bags i n  the glovebox, remved into the room through t h e  
air lock, and transported t o  building 87 for storage i n  a refr igerator  
located i n  the  hallway. The temperature i n  the r e f r ige ra to r  is low enough 
t o  provide t h e  microspheres w i t h  an indefinite l i f e  w i t h  respect to t r i -  
t i u m  loss by d i f f u s i o n .  No routine wipes or samples of t h e  room t r i t ium 
concentration i n  air are made by t h e  user or by H-1. 

TR IT I U M  RELEASES 

Only one tritium release h a s  occurred a t  thi's f a c i l i t y ,  and no person- 
nel over exposures. A seal on a vacuum pump located outs ide t h e  glovebox, 
b u t  exhausting into the h o l d i n g  t a n k ,  leaked one n i g h t  and released about 
0.3 mCi/rd of tritium into the room air for a limited period of time. 
Room air  is on a one pass system, a n d  i s  exhausted t h r o u g h  the 23 m stack. 
A room mnitor  alarm was heard, and no one was permitted t o  enter t h e  room 
w i t h o u t  a bubb le  suit and respiratory protection until t h e  vacuum pump 

' 

could be remved from the l ines  and bagged up. 

I 



Filled targets t h a t  do not pass quali ty cont ro l  checks a re  disposed 

About  100 microspheres per year a re  dispos’ed of this way. 
o f  i n  plastic bags thrown in to  radioactive waste containers which are 
l a t e r  buried. 

FUTURE OPERATIONS 

Future operations will continue i n  the present type o f  operation. 
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TO : D i s t r i b u t i o n  

LOS A L A M O S  SCIENTIFIC LABORATORY 
U N I V E R S I T Y  OF CAL IFOR N I A 

LO'S ALAMOS N E W  MEXICO 8 7 5 0 4  

OFF ICE M E M O R A N D U M  

: T r i t i u m  Review Comnittee D l G  
F R O M  

SUBJECT . R E V I E W  OF TA-41-4 T R I T I U M  OPERATIONS 

SYMBOL : H-5-80-147 (W571) 

MAIL STOP 486 

DATE February 7, 1980 

. .  . . . _- -. -- _ .  . . .- . . . . - INTRODUCTION . 

A review o f  t h e  WX-5 t r i t i u m  f a c i l i t y  a t  TA-41-4 was conducted on 
January 10, 1980. The T r i t i u m  Review Committee contacts  a t  t h i s  f a c i l i t y  
were E. H. Plassman, R. E. Larson, and J. R. Mosley o f  WX-5 and J. S. 
Haynie of H-1. 

TRITIUM INVENTORY 

The average t r i t i u m  i n v e n t o r y  a t  t h i s  f a c i l i t y  i s  about 37,000 c u r i e s ,  
b u t  a maximum inven to ry  o f  up t o  4 50 L containers,  or up  t o  125,000 c u r -  
ies,  may be on hand a t  any given time. T r i t i u m  i s  r e c e i v e d  f rom TA-33-86 
i n  sma l l  pressur ized r e s e r v o i r s  supp l ied  by the Savannah R i v e r  Plant o r  
b y  LASL. 

D E S C R I P T I O N  OF NORMAL OPERATIONS 

A l l  r e s e r v o i r s  a re  s to red  i n  two locked v a u l t s  wi th a s i n g l e  pass . 
v e n t i l a t i o n  system that  exhaust outdoors through a l o w  l e v e l  ven t  on t h e  
southeast  corner o f  t h e  b u i l d i n g .  A t r i t i u m  moni tor  with a pre-set a l a r m  
l e v e l  cont inuously  samples t h e  v a u l t  a i r .  The alarm i s  o n l y  audible l o -  
c a l l y .  The v a u l t  i s  a t  a s l i g h t  nega t i ve  pressure wi th  r e s p e c t  t o  t h e  
r e s t  o f  the b u i l d i n g .  A hood may a l so  be used o c c a s i o n a l l y  t o  store 
sealed rese rvo i r s .  

Hardware t e s t s  are conducted i n  one t e s t  bay i n  a sea led  tank. T r i -  
t i u m  containers used i n  these tes ts  a re  sealed by  p inch w e l d i n g  the o u t l e t  
tube.  A f te r  they  a r e  b o l t e d  i n t o  the  tank and t h e  tank l i d  sealed, t h e  
o u t l e t  tube i s  sheared remote ly .  A l l  t e s t  operat ions i n  t h e  sealed t a n k  
a r e  a l s o  conducted remote ly ,  w i t h  operators  loca ted  o u t s i d e  t h e  closed 
t e s t  bay. A vacuum pump cont inuous ly  exhausts the  i n t e r i o r  o f  the sea led  
tank dur ing a l l  t imes the  tank i s  sealed. Any t r i t i u m  i n  t h e  tank i s  
f rom d i f f u s i o n  through metal  wal ls .  The pump exhaust i s  c a r r i e d  by t u b i n g  
t o  t h e  bay exhaust o u t l e t .  Bay v e n t i l a t i o n  i s  a s i n g l e  pass system, a n d  
exhausts up a . l a r g e  stack l oca ted  ou ts ide  the southwest corner  o f  the 
b u i l d i n g .  This s tack has a continuous t r i t i u m  monitor with a . loca l  a larm.  
The bay i s  a t  a negat ive  pressure w i t h  respec t  t o  the  sur round ing  area. 



Only mill icurie amounts of t r i t ium usually enter t h e  sealed tank and a r e  . 
exhausted up the stack. The sealed tank is usually valved s h u t  a t  the 
conclusion of each t e s t  s e r i e s ,  and then over packed i n  a large wooden 
box for transportation to TA-33-86 f o r  disassembly. These tests are 
infrequent, Each t e s t  is attended by an H-1 surveyor wi th  a portable 
t r i t ium monitor. 

Mass spec samples are taken from the sealed tank d u r i n g  each series 
of t e s t s ,  according to  an existing SOP. 
100 pm Hg pressure, and  contains 0.25-2.6 curies. Less t h a n  10 samples 
per month  are collected. These samples are collected i n  metal containers, 
sealed by valves, and hand-carried to the mass spec. Some mass spec Sam- 
ples are done a t  t h i s  f a c i l i t y ,  while others are taken to  WX-2, TA-9, f o r  
analysis .  A large vacuum bench located beside the mass spec provides 
continuous a i r  flow i n  the region of the sample container. 
Kenih exh aKtTup- t ie - - l  ar-ge ~ ~ i t ' o ~ e ~ - - S t a - c R - , -  The- mass-- s pe-tv-acuwm- sys tem 
also exhausts u p  this  s tack . ,  A small portable tritium monitor is placed 
on a stand adjacent t h e  sample port  to detect any leaks t h a t  m i g h t  occur. 

D E F I C I E N C I E S  IN NORMAL OPERATIONS 

Each sample has a 3 L volume a t  

The vacuum - -  . 

None o f  the room, v a c u u m  bench, vacuum pump, and mass spec exhausts 
which can or m i g h t  c o n t a i n  tritium are f i t t e d  w i t h  a t r i t i um scrubbing 
system. 

TRITIUM RELEASES 

Since there is no scrubber, a l l  t e s t s  r e su l t  i n  loss of u p  to  one 
cur ie  of  tritium. 

FUTURE OPERATIONS ' 

Future operations will resemble present operations. 
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486 

I NTRODUCT I O N  

DATE January 21, '1 980 

A review o f  t h e  CMB-11 t r i t i u m  f a c i l i t y  a t  TA-55-1 was conducted on 
January 7, 1980. A l l  members o f  t he  T r i t i u m  Review Committee (TRec) 
except Roland J a l b e r t  attended. The TRec contacts a t  t h i s  f a c i l i t y  w e r e  
R. S t a f f o r d  and A. L. Cucchiara of H-1. 

TRITIUM INVENTORY 

This i s  a new f a c i l i t y ,  which had no t  been used on t h e  date o f  t h e  
rev iew.  A l l  t r i t i u m  w i l l  be conta ined i n s i d e  a l a rge  g love  box when the 
f a c i l i t y  i s  p laced on operat ion.  

D E S C R I P T I O N  OF NORMAL OPERATIONS 

T r i t i u m  w i l l  be evolved f rom operat ions i n  an e l e c t r i c  furnace 
loca ted  i n s i d e  the g love  box, and w i l l  be captured i n  cryogenic " g e t t e r "  
tanks,  81hoke" sampl ing b o t t l e s  o f  300 se r ies  SS, c o n t a i n i n g  a m l e c u l a r  
s i e v e  and immersed i n  LN2. 

A i r  i n s i d e  the  g love  box w i l l  be maintained a t  0.6 inches o f  water 
vacuum, r e l a t i v e  t o  t h e  room, and w i l l  be r e c i r c u l a t e d  cont inuously  
through a d ry ing  t r a i n .  The d r y i n g  t r a i n  cons is ts  o f  a vacuum pump, a 
c a t a l y t i c  conver ter  t o  ox id i ze  t r i t i u m  t o  t r i t i a t e d  water ,  and a 
molecular  s ieve  t o  capture the water vapor. Excess gas i n  the system 
t h a t  must be vented t o  mainta in  the  0.6 inches of water  vacuum w i l l  be 
exhausted a f t e r  pass ing through t h e  no lecu la r  s ieve b y  re lease  up t h e  
TA-55-1 south stack. This stack a l so  exhausts v e n t i l a t i o n  a i r  f r o m  ha l f  
of t h e  b u i l d i n g .  

A i r  i n s i d e  t h e  d r y i n g  t r a i n  is monitored f o r  t r i t i u m  before the 
c a t a l y s t  and a f t e r  t h e  molecular s ieve. I f  a c t i v i t y  i s  detected above a 
p r e s e t  l e v e l  beyond t h e  sieve, t h e  gas i s  a u t o m a t i c a l l y  rou ted  through a 
second molecular s ieve  on standby. F i l l e d  molecular s i e v e s  w i l l  be 
regenerated b y  heat ing.  The evolved mois ture w i l l  be captured i n  a 
dess icant  i n s i d e  a 30-gal lon drum. F i l l e d  drums w i l l  be sent t o  the LASL 
r a d i o a c t i v e  waste b u r i a l  s i t e  f o r  d isposal .  



TO: D i  s tr  ibut ion  -2- DATE: January 21, 1980 I 
Gloves on the box are made of butyl rubber. Glove openings are not 

capped between periods of use, since t r i t ium concentrations i n  this box 
a r e  expected t o  be  q u i t e  low. 

T h i s  f a c i l i t y  has  an SOP i n  t he  f i n a l  stages of approval. The SOP 
contains a schematic drawing  of the l i n e s  and systems present .  The 
p i p i n g  layout is s t r a i g h t f o r w a r d  a n d  valve-stem posi t ions a r e  easy t o  
see. All personnel work ing  w i t h  the system wil l  be  requi red  t o  s u b m i t  

-- - urine s amp-1 es-f o r t r - i t  i - u m - a n a - l - y s - i s - e a - c h - d a ~ - ~ - w ~ - ~ - ~ - a ~ o ~ r f  our 
persons will use t h i s  f a c i l i t y ,  and these people will  n o t  use i t  every 
day.  Operators will  be required t o  wear one p a i r  of t h i n  rubber gloves 
and a l a b  coat ,  i n  addition t o  the box gloves, du r ing  a l l  work. 

accidental  re leases  into the room. The monitor has  a p r e s e t  alarm . 

l e v e l .  The room is a t  a negative pressure r e l a t i v e  t o  the surrounding 
areas ,  i n  order t o  confine any releases  t o  the room. Room exhaust a i r  ic, 
routed through t h e  TA-55-1 south stack. This stack is monitored f o r  
t r i t ium by a very sens i t ive  alarm system which should b e  capable of 
detect ing 0.1 mi l l icur ies  per cubic meter (mCild) o f  t r i t i u m  when 
operational.  The permissible t r i t ium a t  the f a c i l i t y  boundaries is  0.2 

d i / d  i n  this system a t  the time o f  t h i s  review, b u t  t h a t  is expected 
t o  be corrected short ly .  
monitors are t i e d  into a central  computer a t  TA-55-1, and a r e  
continuously updated and displayed on te lev is ion  screens a t  a number of 
remote locat ions,  including t h e  TA-55-1 control room, t h e  H-1 office i n  
t h e  building, and t h e  Zia u t i l i t y  control center. The TA-55-1 control . 
room and the Zia center are manned 24 hours each day. 

DEFICIENCIES IN NORMAL OPERATIONS 

The glove box room contains a t r i t i um m n i t o r  t o  measure any 

! 
I mCi /d .  Unknown interferences caused a background of about 0.5 
j 

I 
i 

Monitors and alarms from the room and stack 

i 

I 
i 
i 
I 

None observed. i 
TRITIUM RELEASES . 

None h a v e  occurred. P a s t ,  s imilar  operations a t  TA-21 demonstrated ’ 
good operating experience w i t h  the same personnel. 

FUTURE OPERATIONS I 

I 
I 
I T h e  same as described above for  the forseeable fu ture .  
I 
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1. T r i t i u m  Inventory  and Containers  

I 

i 
! 
I 

I I 
I 

! 
i 

I .  t 
I 
! 

I 
i 

.I 

The t r i t i u m  r e s e r v o i r s  are 211 not 43. The re  i s  some 
confusion between t h e  supply r e s e r v o i r s  and t h e  c r y o t r a p s  where the 
t r i t i u m  ends up. The second sentence  i n  t h e  second paragraph  should 
read:  "These con ta ine r s  a r e  of LASL manufacture, are r e u s e d ,  have 
one o u t l e t  va lve  wi th  a plugged p o r t ,  a p re s su re  t r a n s d u c e r ,  and a r e  
re turned  t o  TA-33-86 f o r  r e f i l l i n g .  They are packed i n s i d e  a foam 
l i n e d ,  wooden c a r r y i n g  case f o r  t r a n s f e r  from one LASL loca t ion  t o  
another .  
a c t i v a t e d  charcoa l .  
dur ing  t r a n s p o r t .  
TA-33-86 where t h e  t r i t i u m  i s  recovered. Ne i the r  of  these conta iners  
1 eave LASL . 'I 

The c ryo t r aps  are  411 s t a i n l e s s  s t e l l  c y l i n d e r s  f i l l e d  w i t h  
They have one o u t l e t  va lve  which is plugged 

These are t r anspor t ed  i n  a p r o t e c t i v e  s t e e l  d r u m  t o  

2. Normal Opera t ions  

A t  t h e  t o p  of t h e  second page t h e  sen tence  should  read: 
"unmonitored s tock  extending 10  meters(m) above the roo f  of the 
main bu i ld ing  f o r  releases i n  t h e  tandem experiment area and f o r  
r e l e a s e s  i n  t h e  v e r t i c a l  area 2m above the  roof of t h e  10 story t o w e r .  

The second sentence ,  second paragraph should read:  
t h e  ion source  and t o  p u r i f y  t h e  gas." 
The four th  sen tence  should read: "about one pe rcen t  i s  converted t o  
ions and accelerated. ' '  A t  t he  end of t h i s  paragraph it should b e  
noted t h a t  t h e  equipment mentioned i n  t h e  last  s e n t e n c e  is being in- 
s t a l l e d  and a p p l i e s  t o  t h e  new cryopumping system. 

"by 
Delete t h e  t h i r d  sentence. . 

3. Recommendations 

Recommendation #4 is be ing  implemented as p a r t  of the new 
cryopumping system. 

RW : pm 
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T r i t i u m  Review W t t e e  
Douglas Gray 

DATE. February 27, 1980 

fl5 
Ronald G. Stafford, H-1 
RFVIEW OF TA-3-29 TRITIUN OPERATIONS - REPLY TO TRITIUM REVIEW C(MfI?TEE 
FINDINGS 
H-1-PF- 80-32 

50 3 

Reference: Memo "Review of TA-3-29 Tr i t ium Operations" from Tritim Review 
Committee t o  Distribution dated February 8, 1980 

There are several discrepancies noted in  the reference memorandum. These 
discrepancies are thought to  be the result of the c d t t e e n o t  contacting 
the H-1  representatives from the Chemistry and Materials Section w h o  is 
responsible for health physics procedures a t  TA- 3-29. 

TRITIW-URINE SAWLES 

Personnel performing tritium operations in rooms 7119, 7121, 7127, 7129, 
7112 and 7118 have started a schedule in January 1980, whereby urine samples 
are submitted for  tritium analysis on a daily basis f o r  the periodbf time 
they are handling tritium. This is outlined in the recently revised SOP 
MS-3, TOTAL GAS DEI'ERFIIMTION. 

Room 7051 is where the ZrT target is located i n  a neutron generator. The 
generator is kept sealed and is.opened only t o  change the target. The target 
was changed i n  January, however, the frequency of change is about once every 
seven years. In the future it w i l l  be required that a urine sample be taken 
a f t e r  changing the target. 

Approximately 0.54 vCi of tritium has' been analyzed i n  room-3111 in  the las t  
3 months. I t  w i l l  be required that a urine sample be taken on a daily basis 
by the operator while tritium analysis is performed. 

TRITIlM AIR MONIXIRS 

All of the room mentioned i n  the reference memorandum have continuous 
tritium a i r  nronitors installed i n  the vicinity of the operation while the 
operatian is in  progress. 

TRITIW SCRUBBING AND MONITORING SYSIBIS 

The terminology used i n  the reference memorandun is misleading i n  t h a t  a 
"scrubbing system" does not indicate a tritium "cleanup" system. 

. 
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Tri t ium Review bmmittee 
H- 1- PF- 80- 32 

February 27, 1980 
Page 2 

The m a x i m  quantity of tritium used i s  11 C i  an a frequency of once every 
three or four months. 
than one VCi a t  frequencies which are as seldom as twice/year. I do not 
feel  that current tritium operations a t  TA-3-29 warrant e i t h e r  a tritium 
cleanup system or continuous monitors a t  the tritium exhaust. 

A l l  other operations use quantities averaging less  

TRITIUM RELEASES 

Not a l l  of the tritium Operations a t  TA-3-29 result  in the release of 
tritium. 
would be aware if tritium was released, and thTough inventory records, the 

For the operation which involves 11 C i  of tritium, the operator 

CE!VTRALI Z ING TRITmI OPER4TIONS 

MB-1 and the Chemistry and Materials Section of H-1  agree tha t  centraliz- 
ing the tritium operations into one room would not be feasible  f o r t h e  
operations a t  TA-3-29 nor would it offer any particular advantages. Except 
for rooms 3111 and 7051, centralization has essentially already been done. 
Rooms 7119, 7121, ' 7 1 2 7  and 7129 are actually adjacent moms and rooms 7112 
and 7118 are almost directly across the service corridor fmm these rooms. 

SWIPE MIPLING 

Due to  the infRquency of the operations a t  TA-3-29 regular routine swipe 
samples should be done only during and immediately following the tritium 
operations. 

. 

This requirement w i l l  be included in the revised SOP'S. 

SOP'S 

I agree that SOPS should be written and be readily available for  a l l  tritium 
operations a t  TA-3-29. 
be reviewed by the operator and' may, i n  fact ,  serve as a pseudo-safety latch 
i n  that  the act  of "postingl' the SOP may replace actual reading by the 
operators. 
considered as an operator error i n  a l l  cases. 

Posting the SOPdoesnot guarantee tha t  the SOP w i l l  

Deviations from the SOP without adequate approvals should be 

RGS/mr 

cc: *T. Ehrenkranz. H-3  E1S-403 *Tritium Review Cbmnittee _ _  
*D. C. Gray, HC5 MS-486 *T. C. Gunderson, H - 8  MS-490 J. C. Gallimore, H - 1  ?is-401 
*R. A. Jalbert, H-1  MS-401 A. L. Valentine, H - 1  , bf-401 
SI. D. Keller, ENG-Do MS-808 

R. L. Carpenter, OB-1 h6-740 
H. S. Jordan, Il-Do h6-400 
G. Waterbury, OB-1 MS-740 
R. Geoffrion, H - 1  1.4s-749 
A. L. Cucchiara, H-1 MS-503 (2) 

. H-1 PF Fi les  . 
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UNIVERSITY OF CALIFORNIA 

LO6 ALAMOS. N E W  MEXICO 87545 

OFFiCE MEMORANDUM 

D i s t r i b u t i o n  I 
DATE. February 21, 1980 

Hugh Casey, CMB-6 

Review of  TA-3-66 T r i t i u m  Operations: Reference H-5 80-230 (W571) ( D .  C.  Gray) 

CMB-6 Welding and Joining Memorandum No. 11 
770 
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--_ The -. following comments a re  necessary - t o  cor rec t  ce r t a in  statements -_. made 
i n  the referenced memorandum. i 
1. No f i l l i n g  o r  venting of tritium-containing-gases t akes  place w i t h i n  the 

TA-3-66 f a c i l i t y  under normal operations.  
f i l l i n g  and venting i s  performed a t  TA-33-86. 

D u r i n g  t ransportat ion of t he  sealed gas  containers,  t h e  w o r k i n g  chamber 
i s  double contained. 
a t  TA-33-86. 

All of the tritium gas mixture 

2.  
All pressure checking and  leak checking i s  performed' 

3 .  A l l  l a se r  working operations a t  TA-3-66 are  performed i n  a work area 
. equipped w i t h  a tritium s tack  and blower. A l i d  on t h e  ou te r  containment ' 

vessel i s  removed t o  allow l a s e r  access t o  the sapphire window of  t h e  
sealed inner containment vessel .  

Af te r  l a se r  welding, the assembly i s  transported t o  TA-33-86 for venting 
and t e s t ing  of the we1 ded components. 

No incidence of  tritium leakage i n  any quantity has been observed a s  a 
r e s u l t  o f  this operation. 

4 .  

5 .  

H C / m l  t 
Dist: 
D. C .  Gray, H-5, ms 486 
H .  S. Jordan, H-DO,  ms 400 
T. Ehrenkrant, H-3, ms 403 
T. C.  Gunderson, H-8, ms 490 
R. A.  J a l b e r t ,  H - 1 ,  ms 401 
M. D. Keller, ENG-DO, ms 808 

D. 3.  Sandstrom, CMB-6, ms 770 
H. Casey, CMB-6, ms 770 
Memo File 

A. G. FOX, CMB-6, ms 770 

?Il,e CL-. 
Hugh Casey, CMB-6 
WeldinglJoining Sect. Ldr .  
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LOS ALAMOS SCIENTIFIC LABORATORY 

. Telephone Exr 

W N E R S l l Y  OF CALIFORNIA 
10s U O S .  NEW MEXICO 87545 O F F I C E  M E M O R A N D U M  

n a r r y  S. Jordan ,  Assft. H-Division Leader DATE: Februa ry  28,' 1980 

Jerome E. Group Leader 

COMENTS ON MEMO: "REVIEW OF TA-9-21 TRITIUM OPERATIONS" 

H-1 (W571) ' 
da ted  2-7-80 (H-5-80-148) 

This is i n  response t o  t h e  subject memorandum which c o n c e r n s  TA-9-21 
tritium opera t ions ,  
Group Office. 

This  response has  been coord ina ted  with the WX-2 

TRITIUM IN VENTORY 

lnventory  a t  the  time of  t h e  i n s p e c t i o n  would be e q u i v a l e n t  to  2L o f  
tritium STP. i n  t h e  gaseous s t a t e .  All tritium a t  t h i s  s i t e ,  however, is 
n o t  i n  t h e  gaseous form; some i s  s to red  i n  a uranium bed and some as 
meta l  s a l t s .  

PESCRIPTION OF NORMAL OPERATIONS 

The volume of g l a s s  l i n e s  i n s i d e  t h e  vacuum bench of Rm. 119 is on t h e  
order of 3L and not 30-50 mL. The alarm t h a t  goes o f f  i n  the  LASL 
c e n t r a l  communications bu i ld ing  is  ac tua ted  by t h e  d e t e c t i o n  of t r i t i u m  
or the l o s s  of power i n  t h e  rooms. 
opera t ion  and was not  d i scont inued  when ope ra t ions  were haulted i n  1975. 

This alarm system is i n  continuous 

The volume of g l a s s  l i n e s  i n s i d e  t h e  vacuum bench of Rm. 120 is on t h e  
o rde r  of 2-3L and not  30-50 mL. There a r e  two t y p e s  of opera t ions  i n  
Rm. 120. The first c o n s i s t s  of thermally decomposing metal tr i t ides  f o r  
mass spec t romet r ic  analysis .  The second involves  s u r v e i l l a n c e  of 
var ious  s a l t s  f o r  h e l i q  bui ldup  over yea r s  o f  s t o r a g e .  

UM RELEASES 

Two t r i t i u m  r e l e a s e s  were stated t o  have occurred a t  TA-9-119. The 
second i n c i d e n t  did not  release t r i t i u m ;  Simply,  a f i r e  suppression 
s p r i n k l e r  i n  Rm. 120 f i l l e d  t h e  i n s i d e  of t h e  t r i t i u m  contaminated 
vacuum bench. This water was then  handled as ? t r i t i u m  contaminated.'I 
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TO: 

! 

Harry S. Jordan, H-DO 

COMMENTS ON RECOMMENDATIONS 

1 ) No comments as w r i t t e n .  

-2 - 

Unlvarslly of California 
10s A U M O S  SCIENTIFIC UBORATORY 

Lor Alamor.New MerIco875U 

DATE: February 28, 1980 

2)  The t r i t i u m  work i n  Rm. 120 is i n f r e q u e n t ;  however, moving t h e s e  
opera t ions  m u s t  be addressed by WX-2. A s  far as moving into t h e  new 
t r i t i u m '  f a c i l i t y  a t  TA-41, f i nd ing  a v a i l a b l e  s p a c e  may be a real 

t h e i r  decomospition f a c i l i t y  a t  TA-9, Rm. 120. This may have t o  be 
comented on i n  depth  by WX-2. 

PrPb!&?enL-~.-ILu~bLof _ P ~ g ~ t ~ ~ . _ p _ r _ o _ b _ l e m s - , _ . - - ~ ~ 2 _ w ~ l _ r l  l i k e .  t o  k e e p  

The mass spec t romet r i c  a n a l y s i s  l a b  a t  TA-9 is cons ide red  very 
important a t  LASL. 
of techniques and a n a l y s i s  between TA-33, TA-41, and TA-9. 

It al lows groups a s p e c t r o m e t r i c  intercomparison 

3) No comments as  w r i t t e n .  There may be budgetary r e s t r a i n t s  i n  
WX-Division for inc reas ing  t h e  s t ack  h e i g h t s  and i n s t a l l i n g  a 
continuous t r i  tium moni t o r .  

4) I am not  convinced t h a t  r ep lac ing  the  e x i s t i n g  vacuum bench w i t h  an 
a i r t i g h t  glovebox and i n s t a l l i n g  a c a t a l y s t / d e s s i c a n t  tritium 
scrubbing system on t h e  glovebox exhaust is economica l ly  f e a s i b l e  or 
p r a c t i c a l .  
and 1979 was 2.6 and 5.0 c u r i e s ,  r e s p e c t i v e l y .  

The c a l c u l a t e d  annual r e l e a s e  from t h i s  operation i n  1978 

I have no problems wi th  upgrading the  e x i s t i n g  s y s t e m  in Rm. 120 w i t h  
metal l i n e s .  
and the  e f f l u e n t  r e l e a s e s  quan t i f i ed  a t  a l a t e  d a t e .  

Mass spectrometer  ope ra t ions  a t  TA-9-32 w i l l  be reviewed 

JSH: j m  

Xc: A. M. Va len t ine ,  H-l/MS-401 ' 

i). C. Gray, H-S/MS-486 
R. N. Rogers, WX-2/MS-920 
T. E. Larson, WX-2/MS-920 
R. W .  Drake, WX-DO/MS-684 w/encl H-5-80-148 
C. Buckland, H-l/MS-bOl 
F i l e  

. 
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OFFICE M E M O R A N D U M  

TO . D. C. Gray, H-5/486 e 
Lm WWfTlFfC LABORATORY 

LOS ALAMOS, NEW M E  XlCO 87545 
UNIVERSITY OF CALIFORNIA 

Telephone Ext; 

1 February 1980 

FROM : J. L. Group Leader, OB-3 

SUBJECf . REVIB'! OF TA-21-209 TRITIUM OPBWTIONS 

SYMBOL : UB- 3/TSTA- 2 7 1 

MAIL STOP 348 

. .  
I am responding t o  your Memo of Jan. 21, 1980 re la t ing  t o  the 

revia< of tritiun operations at' TA-21-209. 
inaccuracies that need to be corrected in  your report. 
your recommendations are not based on an accurate assessment of our 
operating experience. 
be i n  a better position to assess sane of these si tuations if you 
spent more than 60-70.minutes a t  the fac i l i ty .  A t  the tine of your 
v i s i t  the CnB-3 staff  offered your committee the opportunity to  return 
a t  a la te r  date for more detailed discussions or t o  c l a r i f y  any 
questions you had concerning the operation. 
onortuni ty  to point out sme of the inaccuracies which I feel  detract 
from your report and which could possibly lead t o  misinterpretation by 
those who read your report. 

There are  several 
Also, some 05 

I feel  very strongly that your c m i t t e e  hfould 

I want t o  take this 

These issues are l is ted below: 

1. On page 2, bottom of f i r s t  paragraph and page 3, bottom of 
third paragraph you s ta te  that the waste collection d r m  is f i l l e d  
t o  70% capacity. What we told you and what in f ac t  happens is the 
dessicant i n  the drum is loaded t o  70% capacity. 
i n  t e rm of gallons of liquid collected, is quite significant. 

The difference, 

2. On page 3,  bottom of f i r s t  paragraph you s t a t e  tha t  gloves are 
changed only when tritium is discharged through a bad glove into 
th5 room. In fac t ,  i f  a glove is bad it is, of course, changed. 
If a glove shows any sign of deteriorztion or if a glove beccmes 
highly contaminated it is immediately chaged. Fortunately, t h i s  
occurs rather infrquently.  We kecp careful' records of glove 
changes and from December 1974 through January 1980 a total  of ' 

twenty-nine gloves were changed in  the facil i ty.  The glovebox 
contains f if ty-eight gloves total .  

3. On page 3, second paragraph, you mention 0.5 ppm or 11 C i  as 
the  maxixnm tritium level in the vacuum box. + M s  is not true. 
What we stated was that the ltequilibrium*g tritiun level  i n  the . 
main (large) glovebox system was 0.5 ppm, and as the box volme 
is  Qll m3 t h i s  gives a resident level of 11 C i  t o t a l  i n  thcHe 
in  the glove box. 

. 
This is an important discrepancy. We lime not  

.. 
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D. C. Gray, H-5 -2- 1 February 1980 

stated maximun’levels of tritium i n  the vacuum box; however, it is 
important that the Health and Safety organizations a t  LASL 
understand that the tr i t im level i n  the large glove box is indeed 
significant. 

4. On page 3 l a s t  paragraph, you discuss the f i v e  tritium 
monitors. 
tritium monitors i n  the glove box room, one monitor i n  the 
equipment room, one monitor i n  the research lab (roam 178) and one 
monitor i n  the main east-west hallway in  building 179. 
no- moni tors- in-the. conference -roam.-However-,-each.-ofl-the above 
mentioned areas plus the conference room and the lab  shop are 

. assayed weekly by the collection of room moisture on a dessicant 
and counted for tritim. 

This section has a? error. We have a t  least three 

There are 
. 

Additionally, I want t o  comment on some of the recmendations: 

1. Recmendatj on 2 -. We fully concur. Hwever, I do emphasize 
that  t h i s  is done routinely. 
vulnerable time in  t h a t  we jus t  that day discovered the o i l  leak which 
concerned your c m i t t e e  and indeed concerned us. 

You did, however, catch us a t  a 

2. Recmendation 4 - I feel t h i s  needs further explanation. 
Ir‘e do have a current schematic of both the gas handling l i n e  and the 
Effluent Treaiment System. 
control board panels, equipped with indicator l i g h t s  so tha t  the s t a f f  
w i l l  know what components are currently on-line and which valves a r e  
open a t  any time. We pointed out both of these panels t o  your 
cammi t tee. 

In fact ,  these schematics a r e  included on 

3. Recommendation 5 - We are very concerned about this situation 
and looking in to  possible fixes. However, the simplistic approach 
mentioned in  your Memo w i l l  not provide a f ix ,  but would indeed create  
other problems. We would be happy t o  discuss this with you i n  more 
detai l .  

4. Recamendation 9 - We find no justification fo r  t h i s  
recommendation of changing gloves every s ix  months. Over  f ive years 
operating experience are cited to  support my position. As stated 
before, we have a total  of f if ty-eight gloves in  the .system and since 
December 1974 we have changed only twenty-nine gloves. Of these 
twenty-nine changes eleven gloves had holes i n  them thus necessitating 
a glove change. The other eighteen glove changes occurred because i n  
our routine inspection of the gloves we found evidence of glove 
deterioration and therefore changed the gloves before f a i lu re  and 
before any tritiun was released to  the room. 

5. Recamendation 6 - We do have approved anergency documents 
outlining response t o  emergency sitcations. Tritium monitors are 
extremely sensitive instruments and frequently alarm due t o  power l i n e  



D. C. Gray,'H-5 -3- 1 February 1980 

fluctuations, during electrical  storms and for other reasons having 
nothing t o  do wi th  tritium being present. Do you seriously want each 
such incident t o  be reported? Also, the tritium body burden of 27 
pCi /n  is an accepted level for  radiation workers. Our workers 
t f i ical ly  have urine counts of 1 - 5  v C i / R  Do you want these reported 
as exposures? We cannot deny that a 1 vCi/a urine count results i n  
some exposure. 

In  summary, I appreciate the difficulty your committee has i n  
trying to meet sane arbitrary deadline for making a report  covering 

. the  revi ew -of -- t r  i-ti-um-sys t ems7-.-Wowever,we--wo~l-~-~veDeennapp~ 'to 
meet with you a second time t o  .try and resolve any confusion or 
misunderstanding which would naturally result from one short  visit t o  
a complex and busy faci l i ty .  We still extend t o  you tha t  opportunity. 
This should certainly be pursued before sane of these rccmendations 
are  imposed on us. 

- _  

D i  s tr i but i on : 

W. J. Maraman, (TrIB-D0/756 ' 
T. C. Wallace, CMB-3/348. 
J. E. Nasise, CMEl-3/348 
H. S. Jordan, H-D0/400 
T. E. Ehrenkranz, H-3/403 
T. Gunderson, H-8/490 
R. A. Jalbert, H-1/401 
D. Keller, ENV-D0/808 
TSTA File  



I 
I 

I 
I 
I 
I 
I 

I I 
I 
I 

i I 
1 

1 
I 
1 

I 

i 

I 
! 

I 

TO 

THRU 

FROM 

SUBJECT . 

SYMBOL : 

MAIL STOP 

- . -  . 

Loa - EC1lmnc uM)nA10ny 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW ME X IC0  8795 
TcleDhone Ext; 

OFFICE M E M O R A N D U M  
H a r r y  S. Jordan ,  Ass't. H-Division Leader . DATE March 3, 1980 

Jerome E. Dume e's" H-1 Group Leader 

John S. Haynie 
)S&- 

COMMENTS ON MEMO: 

H-1 (W571) 

"REVIEW OF TA-33-86 T R I T I U M  OPERATIONS" 
da t ed  28 December 1979 (H-5-79-1704) 

40 1 

- .. ._- -._. - _ _  .. -. . . --I.-- - -- . - _.________ - 

T h i s  is i n  response t o  the  sub jec t  memorandum which c o n c e r n s  TA-33-86 
tritium opera t ions .  
and input '  t h a t  went i n t o  t h e  formulat ion o f  t h i s  response .  

Appreciat ion goes t o  Tony Montoya (H-1) for h i s  time 

DEFICIENCIES I N  NORMAL OPERATIONS 

T r i t i u m  l i n e s  are p r e s e n t l y  marked t o  correspond with t h e  panel i n  t h e  
c o n t r o l  room (Rm. 10) e ; g . ,  manifold l i n e s  and o p e r a t i n g  va lves .  

Frequency i n  changing rubber g loves  when handl ing t r i t i u m  contaminated 
items cannot be s t a t e d  i n  t e r n s  of  s p e c i f i c  time i n t e r v a l s .  
based on the  experience and judgement of ope ra t ing  p e r s o n n e l  and t h e  H-1 
r e p r e s e n t a t i v e .  It is l a r g e l y  dependent i n  what is  being handled, such  
as o i l  contaminated l i n e s  which would r e q u i r e  t h e  changing  of gloves more 
f r equen t ly .  

Alot  is 

When TReC v i s i t e d  TA-33, t h e  door from Rm. 10 t o  Rm. 9 was d i f f i c u l t  t o  
open as a r e s u l t  of i n s u f f i c i e n t  makeup a i r  be ing  s u p p l i e d  t o  Rm. 9 .  A 
fan  supplying makeup a i r  t o  Rm. 9 was out  of commission. Since the  TReC 
v i s i t ,  a new in t ake  or supply fan has  been i n s t a l l e d .  The pressure 
d i f f e r e n t i a l  has been somewhat balanced and t h i s  has a l l e v i a t e d  the  door 
opening problem. Room 9 still  remains a t  a negat ive  p r e s s u r e  with ' 

r e s p e c t  t o  Rm. 10. 

Remote t r i t i u m  monitors are not c a l i b r a t e d  and there is no reason why 
t hey  should be q u a n t i t a t i v e l y  cal ibrated.  These mon i to r s  are loca ted  
i n s i d e  exhaust duc t s  and are used only  as an i n d i c a t o r  t o  pinpoint t h e  
l o c a t i o n  of  a tritium r e l e a s e .  A l l  a i r  from Rm. 9 is exhausted via t h e  
main s t a c k  and is monitored with c a l i b r a t e d  in s t rumen t s  ( two Kanne 
chambers with AMP meters, i n t e g r a t o r ,  and c h a r t  r e c o r d e r ) .  These 
ins t ruments  provide data t o  document a l l  tritium e f f l u e n t  exhausted v i a  
t h e  s t ack .  

COMMENTS ON RECOMME NDATIONS 

1) Agree as writ ten.  

.. . 
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2)  O m i t  t h i s  recommendation. When TReC v i s i t e d  TA-33, a f an  suppying 
makeup a i r  t o  Rm. 9 was out  of  commission. The f a n  h a s  since been 
repa i red  and t h e  problem of opening t h e  door a l l e v i a t e d .  

3) O m i t  t h i s  r ecomenda t ion .  A s  p rev ious ly  pointed o u t ,  a Kanne 
Chamber s t a c k  monitor ing system is used t o  document TA-33 t r i t ium 

the  l o c a t i o n  o f  a t r i t i u m  release and not  t o  g i v e  a q u a n t i t a t i v e  
reading. Ca l ib ra t ed  hand held survey ' i n s t rumen t s  are used to  
monitor personnel  exposure condi t ions  during t t h o t n  jobs. 

e - ~ l u e n t ~ y e ~ ~ ~ . e m o t e . -  tritium moni tors  are u t i l i  zed t o  p inpo in t  

4) Repairs o f  t he  f a c i l i t y  a r e  processed through ENG-4 and the  H - 1  
r e p r e s e n t a t i v e  is n o t i f i e d  p r i o r  t o  any maintenance.  

5 & 6)  WX-5 should be asked t o  respond t o  t h i s  recommendation. The H-1 
r e p r e s e n t a t i v e  a t  TA-33 f e e l s  t h a t  t h e  sytems are proper ly  
l d e n t i f i e d  so t h a t  o p e r a t o r s  and o t h e r  personnel ,  if need be,  c a n  
determine t h e  s t a t u s  of a system. 

7 )  Omit t h i s  recommendation. It was pointed ou t  i n  t h e  r epor t  t ha t  
during power fa i lure  or  e l e c t r i c a l  s torms,  ma l func t ions  occur t h a t  
cause tritium monitors  t o  alarm, t h e r e f o r e  g i v i n g  a false i n d i c a t i o n  
of  a t r i t i u m  r e l e a s e .  The p o t e n t i a l  f o r  a major tritium r e l e a s e  i n  
the  o f f  working hours is extremely remote. 

P ro tec t ive  g loves  are always worn in Rm. 9 when hand l ing  anything i n  
the  room. "WX-5 SOP FOR HANDLING,  PACKAGING, AND SHIPPING OF 
NUCLEAR ASSEMBLIES AND FISSILE AND RADIOACTIVE MATERIALS" 
(WX-5-77-114) r e q u i r e  t h e  use of p r o t e c t i v e  g l o v e s  when handl ing 
t r i t i u m  contaminated components. 

8 )  

9 )  The type of work r e q u i r i n g  a bubble s u i t  is work performed on h i g h l y  
contaminated p a r t s  or systems which may p o t e n t i a l l y  expose t h e  
worker t o  h igh  concen t r a t ions  of tritium i n  t h e  form of a gas (T 

In  these  s i t u a t i o n s ,  g l o v e s  are change2 as 
o f t e n  as p o s s i b l e  buZ not  on any s p e c i f i e d  time i n t e r v a l .  

* or any oxide (HTO, T 0) .  

10) The t a k l n g  of r o u t i n e  tritlum swipes a t  TA-33-86 ( Inc luding  Rm. 9 )  
has been I n s t i t u t e d  on a bimonthly basis.  

The buddy system f o r  a l l  bubble s u i t  o p e r a t i o n s  is t echn ica l ly  i n  
e f f e c t .  The ope ra to r  I n  the  bubble s u i t  communicates a n d  i s  i n  
constant  contact ' ,  v i a  inter-corn, wi th  t h e  H-1 r e p r e s e n t a t i v e  and 
ope ra to r s  l oca t ed  in Rm. 10. 

11) 

12) UX-5 w i l l  have t o  address  t h i s  recomendat ion .  
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13) UX-5 w i l l  b v e  t o  address  t h i s  recommendation. 

14) I do not have any disageement wi th  having w r i t t e n  formal  r epor t ing  
procedures f o r  repor t ing  exposures , p o t e n t i a l  exposures ,  and 
inc idents  .' C r i t e r i a  f o r  these have been e s t a b l i s h e d  elsewhere; 
e.g., W E  Appendix 0502 Part  I f o r  repor t ing  any r e l e a s e  of r a d i o -  

a s  I see  it is t h a t  a l l  formu1ated.reporting requi rements  have not 
been consol idated i n t o  one document. However, I d i s a g r e e  with 
having r epor t ing  requirements for continuous tritium monitoring 
alarms. These monitors a re  s t r l c t l y  q u a l i t a t i v e  i n d i c a t o r s  f o r  
operating personnel and the H-1 r ep resen ta t ive .  

-- -- ._ - ---. active-matecial- to--controlled-or uncontrolled areas. ; . . The p-roblem 

15 & 16) IJX-5 w i l l  have t o  address these  recommendations. 

JSH: jm 

Xc: A .  M. Valent ine ,  H-l/MS-401 
D. C. Gray, B-5M3-486 
E. H. Plassmann, WX-5/MS-780 
H. R. Maltrud, WX-5/MS-980 
R. W. Drake, WX-DO/MS-684 (w/encl H-5-79-1704) 
A. J. Montoya, H-l/MS-401 
C. W. Buckland, H-l/MS-401 
Fi l e  
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Los ALAMOS SCIENTIFIC LABORATORY 
UNNERSllY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Ex1 

O F F I C E  M E M O R A N D U M  

ss't. H-Division Leader DATE: February 27, 1980 

H-1 Group Leader 

TO 

THRU 

FROM : 

SUBJECT : . COMMENTS ON MEMO: "REVIEW OF TA-41-4 TRITIUM OPERATIONS" 

SYMBOL : H-1 (W51) 
dated  2-7-80 (H-5-80-147) 

MAIL STOP. 401 . . 

.- - ---_ ._. . I-__. ~ - . - 
T h i s  is i n  response t o  the  sub jec t  memorandum which conce rns  TA-41-4 

Group Office and key staff  members of Wx-5. 
' tritium opera t ions .  This  response has been coordinated w i t h  the WX-5 

Over  a f i v e  year pe r iod ,  t h e  average end of  the month inventory  was 
14.74 QFP or 'L 3.8 gms. However, occas iona l ly  theremay be 1-4 LP50 
con ta ine r s  i n  temporary s to rege .  
13 grms each. 

These con ta ine r s  c o n t a i n  up t o  

DESCRIPTION OF NORMAL 0 PE R AT1 0 N S 

Tri t ium r e s e r v o i r s  are often s t o r e d  i n  one of two v a u l t s ;  however, t h e r e  
is no requirement for  them t o  be i n  a v a u l t .  
used for temporary s to rage .  
l e a s t  twice the  working pressure  and are proof t e s t e d  t o  one a h a l f  t imes  
the  working pressure .  

Sometimes a hood may be 
Reservoi rs  are v e s s e l s  des igned  to  take at 

T h i s  i nc ludes  any assoc ia t ed  hardware. 

One v a u l t  a t  TA-41-4 is a day v a u l t  l oca t ed  i n  Room 237 and i s  considered 
a working v a u l t .  This v a u l t  has  a AWDC model 101 S n i f f e r  t ha t  con t inu -  
o u s l y  samples v a u l t  a i r  f o r  tritium. 
v a u l t  a t  the end of a long t u n n e l . .  T h i s  v a u l t  houses f i v e  cubic les  w i t h  
tritium being s tored  in the c e n t e r  one. 
also a s i n g l e  pass  system. 
t h e  center c u b i c l e ,  down a duct  i n  the  t u n n e l ,  and th rough  a stack 
o u t s i d e  the tunnel  en t rance ,  Two tritium monitors are used t o  
cont inuous ly  sample for tritium as noted: 

1)  A v i b r a t i n g  reed e lec t rometer  (VRE) "tritium sniffer," located in the 

The o t h e r  v a u l t  is t h e  TA-41 main 

V e n t i l a t i o n  in t h i s  vaul t  is 
Exhaust air  i n  t h i s  main v a u l t  passes th rough 

center cub ic l e  samples v a u l t  air. 
en t r ance  t o  the tunnel .  

Th i s  monitor alarms a t  the 

2) A T-289 t r i t i u m  air sampler is l oca t ed  ou t s ide  the entrance doors t o  
the  main tunnel  and samples a duct  c a r r y i n g  exhaus t  air from t h e  main 
v a u l t .  This u n i t  has a c h a r t  recorder  and alarm c a p a b i l i t i e s .  
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Hardware t e s t s ,  e .g . ,  t e s t  firing of  uranium gas  g e n e r a t o r s ,  are con-  
ducted i n  a secondary containment v e s s e l  ( r e f e r r e d  i n  t he  subject  memo as 
a "tankv1) capable of holding a l l  of  the tritium and other gases  t h a t  
could be re leased  i n  a worst-case f a i l u r e .  A l l  t e s t s  a re  conducted 
i n s i d e  t h e  t es t  bay (Rm. 262) which is v e n t i l a t e d  t o  t h e  main s tack  wi th  
2.4 room a i r  changes per minute or 144 per hour (see H-5 78-1317). 
vacuum pump i n  Room 262 is cont inuous ly  pumping on the " tes t  f i r e  
mmifo ld"  unti-l the-  l i d - i s -  placed on- t h e  n-tank" i n  - f ina l . . p repa ra t ions  f o r  
firing of  the  hea t  powder on t h e  r e a c t o r .  The exhaust  from t h i s  pump i s  
by tygon hose up i n t o  the c e i l i n g  duct  t h a t  connects  t o  t h e  main s t a c k .  
A t  t h i s  t ime, t h e  "tank" is purged with an i n e r t  gas t h u s  prevent ing a 
hydrogen explos ive  mixture  from e x i s t i n g  i n  the  tank  i f  a l l  the tritium 
is dumped. The tank  is purged u n t i l  a l l .  d i agnos t i c  sys tems a re  go and 
t h e n  the  "tank" is valved off f o r  the  t e s t .  

A 

I 

T r i t i u m  i n  the  "tank" fo l lowing  t h e  firing of a uranium furnace is t h e  
r e s u l t  o f  d i f f u s i o n  through the  s t a i n l e s s  s tee l  r e a c t o r  walls. This 
di . f fusion i n t o  the tank was a n t i c i p a t e d  by WX-5 des ign  engineers  and 

' 

prompted the  design and use o f  a "tank" or secondary containment v e s s e l  
for the  experiments.  

T r i t i u m  l e v e l s  i n  the  "tank" are determined fo l lowing  an experiment t h a t  
dec ides  the  fa te  of t h e  "tank." If concent ra t ions  i n s i d e  are low enough, 
t h e  tank is f lushed  exhaust ing a l l  t r i t i u m  v i a  t h e  main s tack;  o r  i f  
concen t r a t ions  are high,  the  "tank" is s e n t  d i r e c t l y  t o  TA-33. T r i t i u m  
s tacked a t  TA-41, excluding t h e  v a u l t s ,  is monitored by a Kanne Chamber 
System t h a t  inc ludes  a char t  record ing .  
u n i t  because its primary f u n c t i o n  is  t o  document tritium e f f l u e n t  
releases per DOE r epor t ing  requirements .  

During t h e  per iod 10/10/78 t o  07/10/79, f i v e  uranium fu rnace  gas 
gene ra to r  experiments took place a t  TA-41. After each firing the "tank" 
was, sampled v i a  a remote va lv ing  system and t h e  tritium concent ra t ion  
determined. Th i s . concen t r a t ion  is r e l a t e d  back t o  a t o t a l  quant i ty  i n  
t h e  "tank." For t h e  per iod mentioned, t he  t o t a l  a c t i v i t y  i n  the  t a n k  . 
ranged from 50 UCi t o  25 C i .  However, only once (05/09/79) was t h e  tank  
purged a t  TA-41 by exhaus t ing  Q 150 m C i  ,of tritium up t h e  main stack; on 
t h e  other four  experiments,  the  "tank" was s e n t  t o  TA-33 without pu rg ing .  

An alarm does n o t  ex is t  on t h i s  

An experiment i n  the  tank  t y p i c a l l y  con ta ins  4-5 mass spectrometer sample 
c y l i n d e r s  (metal) each having a volume of 5 10 mll  a t  800 t o r r  p re s su re .  
fo l lowing  t h e  t e s t .  
a n l a y s i s ,  and the  remaining 2-3 c y l i n d e r s  are s e n t  to WX-5. a t  TA-4 1. 
disassembly of the mainfold system is performed a t  TA-33 following a 
tritium firing; t h i s  i nc ludes  10 m a  sample c y l i n d e r s .  A t  WX-5, gas from 
t h e  10 ma sample cy l inde r  is i n i t i a l l y  metered i n t o  a mass spectrometer 
volume of Q200 mll a t  1.5 torr .  This  volume is  then  expanded Into a 3 L 
volume with a f i n a l  p re s su re  of 0.1 t o r r .  
metered i n t o  t h e  mass spec u n i t  has been est imated t o  range from 0.25 - 

Two c y l i n d e r s  are gene ra l ly  s e n t  t o  WX-2 f o r  
A l l  

The amount of tritium gas 
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2.6 c u r i e s  per sample a n a l y s i s  with a normal run c l o s e r  t o  t h e  0.25 c u r i e  
amount, T r i t i u m  s t anda rds  are o f t e n  run on t h e  mass spectrometer unit 
which is not r e l a t e d  t o  t h e  uranium gas gene ra to r  exper iments .  

DEFICIENCIES I N  NORMAL OPERATIONS 

During t e s t  f i r i n g s  i n  Room 262, a l l  personnel  must wi thdraw to  an 
adjacent-.room.-- Re-entry- i n t o  .the-. t es t  bay,-once-firing .has .-been , 

achieved,  is only p o s s i b l e  when the  r e spons ib l e  WX-5 staff  member a n d  t h e  
H-1 hea l th  Dhvsics survevor concur t h a t  it is s a f e  t o  e n t e r .  Usual ly ,  
du r ing  these  t e s t s ,  an H-1 s t a f f  member is a l s o  p r e s e n t .  This is more 
t h e  case than t h e  except ion.  H-1's r s p o n s i b i l i t i e s  d u r i n g  these tests 
are as fol lows:  

1. t o  consu l t  with WX-5 personnel  during the  course  of t he  experiment 
keeping them a b r e a s t  o f  a l l  r a d i o l o g i c a l  s a f e t y  problems;  

2. t o  determine t h e  q u a n t i t y  o f  t r i t i u m  gas  (T2)  i n s i d e  t h e  secondary 
containment v e s s e l  ( t a n k )  pos t  zero  time; 

3. t o  provide t r i t i u m  a i r  sampling i n  the  room a d j a c e n t  t o  the t es t  bay; 

4. t o  provide e f f l u e n t  monitoring o f  t h e  main s t a c k  pe r  DOE Manual 
. Chapter 0513 requirements;  and 

5 .  t o  determine t r i t i u m  concen t r a t ions  i n  the tes t  bay (Room 262), if 
any, d u r i n g  the  course  of the tes t .  

There Is not  an approved SOP f o r  Test F i r ing  of Uranium Furnace Type Gas 
Generators and no f u r t h e r  tests w i l l  be conducted a t  TA-41 by WX-5 u n t i l  
an SOP has  been approved. This is a n t i c i p a t e d  fo r  l a t e  February o r  e a r l y  
March. 

COMMENTS ON RECOMMEN D AT1 ON S 

1. A l l  exhausts  from pumps, vacuum benches, and the tritium test b a y  
(Room 262) c u r r e n t l y  d ischarge  i n t o  one system and exhaust  up t h e  
t a l l  TA-41-4 s t a c k .  The exhaust a i r  from t h e  two v a u l t s  at TA-41 do 
not exhaust up t h e  main stack. 

l i g h t  of c u r r e n t  p l ans  for  a new f a c i l i t y  a t  TA-41. 
general  opinion tha t  a c a t a l y t i c  scrubbing system cou ld  not 
r e a l i s t i c a l l y  be on l i n e  before  the  new f a c i l i t y  is completed. 

2. The c o s t  o f  t h i s  recommendation is considered p r o h i b i t i v e  by WX-5 i n  
It. i s  also 

During i979, a t o t a l  of c 140 C i  Of tritium gas (Tp) was stacked a t  
TA-41-4. -4The highest  concent ra t ion  f o r  a 24 hour period was 
1.4 x 10 u C i / m k  (9/25-1600 t o  9/26-1600) with a t o t a l  of c 110 C i  
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exhausted i n  ",58 x 10l1 mll. Th i s  is % 3 . 5 ' t h e s  t h e  concent ra t ion  
guide ( 4  x 10 u C i / m a ) ,  f o r  tritium gas  fo r  an uncontrol led a r e a  as 
s ta ted  i n  DOE Manual Chapter 0524. T h i s  gu ide l ine  is  for the s i t e  
boundary and the  concentrat ion measured was i n  t h e  TA-41-4 s t a c k .  

3. An H-1 heal th  physics surveyor is requi red  to. be p r e s e n t  during a l l  
uranium furnace gas generator experiments.  
b i l i t i e s  inc ludes  tritium a i r  sampling i n  the  room adjacent  t o  t h e  
t e s t  bay. 

WX-5 plans  are t o  t r ans fe r  a l l  t r i t i u m  t e s t  ope ra t ions  t o  the new 
f a c i l i t y .  However, the  m2ss spectrometer  w i l l  remain i n  i t s  p r e s e n t  
loca t ion  a t  TA-41-4-252 and has an estimated annual tritium r e l e a s e  
of 15-150 c u r i e s  ' fo r  approximately 60 samples analyzed. The 150 
cur i e s  is a m a t i m u m  r e l ease  number i f  by chance 1 me of  gas is 
metered i n t o  t h e  mass spec un i t  per sample. 
gas is  metered i n t o  the mass spec u n i t  per sample making t h e  annual  
re lease  c l o s e r  t o  15 Ci /y r .  

One of h i s  responsi-  
--- -- ------ __.__ _. . 

4. 

Normally only 0.25 rng of 

T i t l e  I & I1 des ign  of the new f a c i l i t y  K i l l  run through FY 81 and 
construct ion w i l l  not begin u n t i l  January 1982. 
become opera t iona l  i n  June 1984 ( a t  t he  t ime of t h i s  wr i t i ng . )  

The f a c i l i t y  would then 

JSH: j m  

Xc: A. M. Valent ine,  H-l/MS-401 
T. Ehrenkranz, H-3/MS-403 

..D. C. Gray, H-5/MS-486 
T. Gunderson, H-8/M!3-490 
R. J a l b e r t  , H-1 /MS-401 
M. Dean Ke l l e r ,  ENG-DO/MS-808 
E. H. Plassmann, WX-5/MS-780 
J. R. Mosley, UX-5/MS-780 
R. E. Larson, WX-5/MS-780 
R. W. Drake, WX-DO/MS-684 w/encl H-5-80-147 
C. Buckland, H-1 /MS-401 
F i l e  
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Mr. Gregory A. S toe tze l ,  Engineer 
Environmental Eva lua t ions  Sect ion 

i t  IC Northwest Labora- 
%el 1 e Bou 1 e v a  

July 18, 1977 

G 

- - . . - . . . . - 

Richland, WA 99352 

Dear Greg: 

I n  accord w i t h  your request by bo th  telephone and l e t t e r  we have 
rece ived the  d r a f t  BNWL documents e n t i t l e d :  "Decontamination f o r  
P luton ium i n  S o i l s  Study" and "Accident Scenarios for  Pluton ium I n  
S o i l s  Guidel ine." The f o l l o w i n g  general comments by D r .  Wayne R. Hansen 
of  our  group a r e  forwarded f o r  your cons idera t ion .  

The paper presents  some very use fu l  est imates and approaches t o  
c o n t r o l l i n g  and decontaminating areas contaminated by an acc ident  
event. However, I f i nd  the  paper l ack ing  i n  important est imates of 
t h e  a c t u a l  d e p o s i t i o n  q u a n t i t y  and d e p o s i t i o n  times. 'Ce r ta in l y  these 
q u a n t i t i e s . a r e  a func t i on  of  metero log ica l  cond i t i ons ,  bu t  even these 
est imates are  p o s s i b l e  such t h a t  the  expected range o f  a c t i v i t y  per 
u n i t  area and t ime  o f  depos i t i on  can be estimated. I would suggest 
t h a t  several BNWL repor t s  on acc ident  ins t rumenta t ion  and BNWL-1667 , 
on accidents  a t  mixed ox ide  f u e l  p l a n t s  be consul ted.  

. I would a l s o  suggest t h a t  the  acc ident  scenarios a r e  b r i e f  t o  
t h e  p o i n t  o f  exc lud ing  the  l o g i c  f o r  s e l e c t i o n  o f  assumptions o r  
parameters . 
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LOS ALAMOS SCIENTIFIC CABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO amxi 

OFFICE M E M O R A N D U M  
Telephone Ext: 

TO : LaMar J. Johnson DATE July 13, 1977 

FROM Wayne R. Hansen 

SUBJECT . REVIEW OF BNWL, G. A. STOETZEL PAPER ON DECONTMAINATION PLANS 

SYMBOL : H8-77-546 
FOR PLUTONIUM IN SOILS GUIDELINE 

MAIL STOP: 490 

The paper presents some very useful estimates and 

approaches to controlling and decontaminating areas con- 

t aminat ed by an accident event. However, .I find the, 

lacking in important estimates of the actual deposition 

quantity and deposition times. Certainly these quantities 

are a function of meterological conditions, but even these 

estimates are possible such that the expected.range of 

activity per unit area and time of deposition can be 

estimated. I would suggest that several BNWL reports on 

accident instrumentation and BNWL-1667 on accidents at . 

mixed. oxide fuel plants be consulted. 

I would also suggest that the accident scenarios are 

brief to the point of excluding the logic for selection of 

assumptions or parameters. 

WRH:pm 
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July 1, 1977 

LaMar Johnson 
U.S. Energy Research and e 

Los Alamos Area Of f i ce  
Los Alamos, NM 87544 

Devel opmen t Admi n i s t r a t i  on 

Dear LaMar : 

Subject :  Review o f  Decontamination Plans f o r  Plutonium i n  S o i l s  Guidel ine 

Attached a re  the accident scenarios and decontamination plans developed f o r  the 
Plutonium i n  So i l s  Guidel ine Study. 
t he  impact o f  implementing the EPA Guidelines on Transuranics i n  the S o i l .  Two 
e x i s t i n g  (Hanford U-pond and Savannah River Chemical Separation F a c i l i t i e s )  and 
t h r e e  gener ic s i t e s  are being analyzed. 

The ob jec t i ve  o f  the study i s  t o  access 

The decontamination plan a re  presented according t o  land type (cropland, 

s i t e s .  
t h e  plans would be appkeciated by Ju l y  18. 

S ince re l y  , 

graz ing land, etc.)  whi, x then can be appl ied t o  the e x i s t i n g  and generic 
As discussed i n  our.June 30 conversation, any comments you may have on 

’ 

I 

Gregory A. Stoetzel , Engineer 
Environmental Evaluations Section 

GAS/mg 

Attachment 
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I 
8 

Four accident scenar ,os  a r e  developed i n  this sect ion w i t h  t , ,e objective 
o f  determining a re lease source term f o r  each accident .  The source term 
will then be combined w i t h  meteorologic data of the accident area t o  deter-  
mine t h e  deposit ion of plutonium i n  s o i l s  around the accident s i t e .  The 
deposi t ion source term used wil l  be the  amount of plutonium airborne i n  the . 
f i r s t  half-hour a f t e r  the accident .  The four  scenarios include accidents 
from a reprocessing plant and fuel fabr ica t ion  plant  along w i t h  two trans- 
por ta t ion  accidents ;  one involving a c o l l i s i o n  and the o ther  a c o l l i s i o n - f i r e .  

The two t ranspor ta t ion  accident scenarios being considered i n  this study 
have used BNWL-1846") as a guidel ine f o r  defining the 'accidents and- deter-  
mining their occurrence probabi l i ty .  ln determining re lease  source terms, 

. a conservative "worst case" analyses was done. The i so topic  mixture of the . 

plutonium used i n  a l l  scenarios was assumed t o  be 1.5% z 3 e P u ,  58.1% 2 3 9 p u ,  

24.1% 2 4 ( i P u ,  11.4% 2 4 1 P u ,  and 4 . 9 %  2 4 2 P u .  (2) 

Scenario 1 .  Reprocessing Plant 

plutonium c ~ n c e n i r a t o r ( ~ ) .  The postulated explosion occurs i n  the plutonium 
concentrator  located i n  a 1170 cubic meter contact c e l l  a n d  i s  caused by the 
formation, accumulation a n d  a u t o c a i a i y t i c  decomposition of ni t ra ted solvent. 
The s t a i n l e s s  s t e e l  1 ined contact  c e l l  provides secondary confinement a n d  
contains  a sump which can c o l l e c t  a n d  re turn s p i l l e d  l i q u i d  t o  the  primary 
conf i nement vessel s. 

The reprocessing plant accident  involves a red o i l  explosion i n  the 

The  release from the plutonium concentrator would be i n  the  form of 
plutonium n i t r a t e  w i t h  approximately 30.4 kilograms of plutonium avai lable  
f o r  r e l e a s e .  The actual  re lease  would comprise the aerosol of plutonium 
n i t r a t e  dispersed d u r i n g  the explosion and the aerosol entrained and volat i l ized 
from t h e  c e l l  f l o o r  i n  cleanup. Assuming a plutonium a i r  concentration of 
100 milligrams/cubic meter of a i r  following the explosion, and a room volume 
o f  11 70 cubic meters, approximately 11 7 grams of pl utonium would chal lenge 
the  f i 1 ters  before c l  eanup. 

e f f i c i e n c i e s  of 99.95% and 99 .5%(4) ,  respect ively,  y ie ld ing  a re lease  f rac t ion  
of  2 . 5 ~ 1 0 - ~ .  

The f i r s t  and second s tage  HEPA f i l t e r s  were considered t o  have f i l t e r  

W i t h  t h i s  re lease  f r a c t i o n ,  about 2 . 9 ~ 1 0 - ~  grams of plutonium would 
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be released t o  the environment through the reprocessing f a c i l i t y  stack. The 
elevated release would be a t  approximately 125 meters(3) (stack height). 

Scenario 2 .  Mixed Oxide Fuel Plant 

oxide fuel p l a n t ( 5 ) .  The plant would be designed with a tornado-proof v a u l t  
which could stand without damage 300 mph rotational and 60 mph translational 
veloci ty  and a 3.0 psig pressure drop. 
specify t h a t  a l l  readily movable quantit ies of plutonium powder be moved 
i n t o  the v a u l t  in event of a tornado warning. 

The second accident scenario involves tornado destruction of a mixed 

Tornado emergency procedures would 

Prior t o  a tornado, there could be a b o u t  5 Kg of plutonium oxide powder 
outs ide of  t h e  vaul t .  Of t h i s  q u a n t i t y ,  about 25 g (0.5%) i s  in a form 
which could n o t  ne readily transferred to the v a u l t .  An estimated 10% of 
t h i s  25 g (2 .5  g ) ,  which remains in such locations a s  glove box surfaces,. 
f i l t e r s ,  and ventilation ducts, will be re leased-to the a i r  by a to rnado .  
I t  i s  estimated t h a t  50% o f  the 2.5 g (1.25 g )  airborne would consti tute 
a ground release and  the remaining 1.25 g ,  an elevated release a t  5000 f ee t .  
T h i s  study is only concerned with the ground release since the elevated 
re lease  w i l l  r e su l t  i n  such a wide dispersion of the plutonium i t  will be 
1 i t t l  e consequence i n cl eanup. 

Scenario 3 .  Transportation Coll ision 

The f i r s t  transportation accident i s  postulated t o  involve the coll ision 
of a plutonium shipment van w i t h  another truck o r  s ta t ionary object.  The 
plutonium shipment consists of 39 containers with 2.55 Kg of plutonium oxide/ 
container.  I t  i s  assumed t h a t  only one container is breached d u r i n g  the 
accident since the probability of multiple fa i lures  i s  low(!). 
re lease i s  caused by the puncture of the outer shipping drum and the 2 R 

inner  vessel. The accident sequence a long with associated frequencies o f  
occurrence taken f r o m  the fau l t - t ree  analysis in BNWL-1846") i s  shown in 

The plutonium . 

Table 1 .  

Conservatively, o f  the breached container 's  contents of 1.28 
Kg of plutonium i s  assumed available for  dispersion. 
10-3 
addi t ion some plutonium oxide may be entrained i n  the a i r  since the container 

A re lease fractipn o f  
i s  used f o r  the a m o u n t  of plutonium immediately airborne.  In 
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is  thrown f ree  of the van. 
term fo r  a 
airborne and the entrainment of powder thrown in to  the a i r .  

Equation 1 may be used to  calculate  the source 
half-hour release taking into consideration the amount immediately 

-0.15Ut) "1.78 S = K 0.001 + 4.6~10-~ (1-e [ 
K ' =  amount o f  material avai lable  for dispersal (1.28 Kg PuO2) 

. U = windspeed a t  50 f ee t  (assume 4 .4  m/sec - 10 mi/hr) 

t = duration of release (0 ;5  hr) 

Solving equation 1 ,  a .  source term of 3.55 gm Pu02 i s  obtained. The 
re lease wil l  be a t  around level .  

Scenario 4 .  Transportation Collision - Fire 

The second postulated transportation accident involves b o t h  a coll ision 
and f i r e .  
transportation scenario co l l ides  w i t h  a gasoline transport  vehicle result ing 
i n  a gasoline spread and f i r e  i n  b o t h  vehicles. A possible release sequence 
f o r  this accident along with occurrence frequencies i s  shown i n  Table 2 .  
I t  i s  very unlikely the f i r e  alone will cause f a i lu re  of the PuO2 6M con- 
ta iners ' l  ), therefore the release i s  assumed the resu l t  of a puncture probe 
as i n  the col l is ion acc'ident scenario. 
i s  approximately an orher of magnitude l e s s  for  the coll  i s ion- f i re  acciden-t 
compared t o  the co l l i s ion  accident. 

A plutonium shipment van with the same contents as i n  the f i r s t  

The overall occurrence frequency 

As i n  t h e  l a s t  accident, 50% or 1.28 Kg Pu02 i s  available fo r  environ- 
mental release due t o  the puncture probe. The van  i s  assumed damaged to  the 
extent t ha t  a leakage r a t e  of the in i t i a l  aerosol need not be considered; 
a l l  will be immediately released. 
used, yielding a source term of 1.01 g PuO2 over an half-hour period. 
reiease will  be a t  a n  elevation of 150 meters. 
windspeed of 2 . 5  m i / h r  (1.2 m/sec) i s  assumed. 

A release fraction of 7 . 9 ~ 1 0  -4 (6) i s  
The 

Dur ing  the accident,  a 

Table 3 summarizes the data developed for  the accident scenarios in 
t h i s  sect ion.  



TABLE 1.  Release Sequence and Probability f o r  
Collision Accident Scenario 

Occurrence Frequency Event 

3 . 8 ~ 1  G-3/ 1 500 mi: . 
shipment - 2  

’ .068 
1 .G 

2 . 2 ~ 1  G-* 

. 3 3  
Q 

. d  

. 3 3  

.068 
Overall = 7.58x10-’ 
frequency o f  occurrence 

. -p’er 1500 mi. shipment 

Accident occurs 
Transportation accidents generates puncture probe . 
Puncture probe s t r ikes  drum 
Force which breached 2 R su f f i c i en t  t o  breach 
sample can 
Puncture probe equivalent t o  drop of  ? 133 in .  
onto a 6 i n .  spike 
Puncture probe s t r ikes  2 R containers d u r i n g  accident 
Puncture force equivalent t o  drop o f  2170 in., 

Failed containers l o s t  from - van in a severe accident 
Accident resul ts  in severe damage t o  van  

. onto a 6 in .  spike 

I 
_. 1 

. 
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TABLE 2. Release Sequence and Probabi l i ty  
f o r  Col l is ion-Fire  Scenario 

Occurrence Frequency 

3 . 8 ~ 1  0-3/1 500 m i .  
s h i pmen t .016 

.2. 
,068 

1 .o 

2.2x1 o-2 

. 3 3  
0 .a 

.67 

.068 
-1 0 Overall = 2.46~10 , 

occurrence frequency 
per 1500 m i .  shipment 

TYDE of Accident 

Event - 
Accident occurs 
Fire Occurs 
Transport accident generates puncture probes 

. Puncture probe s t r i k e s  drum 
Force which breached 2 R s u f f i c i e n t  t o  breach 
sample can 
Puncture probe equivalent to.drop of 2.133 in. 
onto 6 i n .  spike 
Puncture probe s t r i k e s  2 R conta iner  d u r i n g  an accident 
Puncture probe equivalent t o  drop of -> 170 in.  
onto a 6 i n .  spike 
Fai led containers not  l o s t  from van i n  a severe accident 
Accident r e s u l t s  i n  severe damage t o  van 

TABLE 3. Summary of Accident Scenarios 

Cherni ca 1 Form 
o f  Plutonium Source Term ( 9 )  Release Height ( m )  

Reprocessi rls Nit ra te  2.9xl o-4 128 

Fuel Fabrication 
Transport  Coll ision Oxide 3.59 Ground . 

Transport  Coll ision-Fi re  

Oxide 1.25 Ground , 

Oxide 1.01 150.  
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Decontamination plans are presented i n  out l ine form fo r  the following 
land areas: cropland, g r a z i n g  l a n d ,  f o re s t ,  pavement, roofs,  lawns, homes, 
shore1 i ne, di tches, orchards, r i ve r s ,  and ponds .. Methods fo r  res t r ic t ion ,  
s t a b i l i z a t i o n ,  characterization, and removal of contaminated areas are  con- 
sidered f o r  each l a n d  type. 

The i n i t i a l  r e s t r i c t ion  t a sk  i s  to define the affected area. A con- 
servat ive amount o f  area around the accident s i t e  will i n i t i a l l y  be re- 
s t r i c t e d  by c iv i l  au thor i t ies  or  the National Guard. 
work from the perimeter of t h i s  area toward the accident s i t e ,  taking d i -  
r e c t  portable instrument readings a n d  so i l  samples. 
l imi t s  wi l l  be roped-off and mr,aqed t o  allow only authorized entry. 
A R d  
out the country, i t  can be used i n  determing t h e  i n i t i a l  perimeter for  de- 
p i  cyi ng monitoring t e a m s .  

Monitoring teams will 

Areas found above the 
When 

(Atmospteric Re1 Ease P.dvi sory Capabi 1 i t y )  becomes operable through- 

l iestriction o f  a populated area will require the use of c ivi l .  author- 
i t i e s  and National Guard t o  r e s t r i c t  t r a f f i c  iiow i n  and out o f  effected 
erea.  Communications o f  t h e  contamination spread will be made t o  the pub-  
i i c  via radio ,  TI’, phone c a l l s ,  loudspeakers, and  v i s i t s  t o  isolated homes. 
Eesidenrs will be informed t o  s tay  indoors, take showers, use a i r  condi- 
t i one r s ,  if available, e a t  canned goods, and wait fo r  evacuation. 
teams wi l l  immediately begin  t o  tiecon s t r e e t s  in preparation fo r  p u b l i c  . 
evacuation, while monitoring teams are surveying resident ia l  arcas on t h e  
perimeter releasing unaffected areas.  Evacljated residents  will be taken 
t o  a decontamination s t a t ion  on the perimeter area where they will be sur- 
veyed a n d  decontaminated, i f  necessary. Care will be t a k e n  t o  document a l l  
surveys t o  eliminate any legal action l a t e r .  After decon, the residents 
will be taken t o  an evacuation center (school , community center, e t c . ) ,  in 
e nearby unaffected arm until cleanup o f  t h e i r  res ident ia l  area is com- 
p l  e te .  

Work 

I n i t i a l  s tab i l iza t ion  of contamination will be accomplished u s i n g  B 

f i n e  water spray u n t i l  a long-acting s t a b i l i z e r  can be applied. The Goal 
is i o  have the ions-acting s t ab i l i ze r  applied w i t h i n  a month. 
s t a b i l i z e r s  will be appli’ed t o  the most affected areas (accident s i t e )  
working toward the perimeter region. 

First, 
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Removal of contaminated soils will s ta r t  on the  periphery and move 
\ toward the center of the affected area. All equipment used i n  soil clean- 

up will be equipped w i t h  a water spray t o  limit resuspension d u r i n g  removal 
operat ions.  
methods i n  t h e  following out l ine includes only the removal o f .  the so i l  and  
riot the transport  t o  the burial s i t e ,  monitoring needs, and  supervisory 
personnel. Therefore, a standard support crew wil l  be used fo r  each land 
type. The basic crew wi l l . be  composed of one project foreman, two health 
physics technicians, three truck dr ivers ,  two laborers,  and  two equipment 
servicemen f o r  each 1 Km2 &rea to  be decontaminated. The crew wi-l-1 vary 
i n  s i z e  depsnding on the amount and type o f  land being considered. 

The estimate of man-hour requirements for  the various decon 

In a l l  decon methods involving so i l  removal, transportation to  a burial 
s S t e  ( o f f  or  onsi te)  nilst be consideree. 
cofitaminated l a n d  will  De divi’ded into approximately 2 Km2 sectfons.  
2 Ymi can be handled by moving so i l  t o  the center  of the section using 
covered dump trucks and  a convzyor be l t  systeri. The use of a conveyor sys- 
tem wil l  limit some truck t r a f f i c ,  tnus lowering resuspension problems. I f  
Lne cen ter  c j f  a propcsed section i s  not  suftabie  for temporary burial s i t t i ,  
s o i l  wil l  be movsd t o  the nearest approprjate arez.  The temporary burial 
s i t e  should be a s l i gh t ly  elevated area away from sa-earns, wells,  and shal-  
low water tabies. Soil s t ab i l i ze r s  or p l a s t i c  covers can be used t o  prevent . 

resuspension a n d  runoff probiems a t  these s i t e s .  Tne goal will- be t o  pack- 
as€ and ship the contamir,ated so i l  to  a permnent burial s i t e  within several 
years .  

To enabie management o f  an Z T E C ,  

Each 

I’ 

f.”,anagement of the temporary s i t e  will  be required d u r i n g  t h i s  period. 

Final reicesc surveys will be necessary for  a l l  the decontaminated 
a reas .  
1 i f e )  t o  assure hazards  no longer ex is t .  

This w i  11 require resampl i ng (soi 1, a i r ,  wbter , vegetation¶ and wild- 

I ,  Crooianc 

A. Stabi l izat ion 

k crop-duster o r  roird-type sprayer will be used t c  
appiy tne i n i t i a l  water spray s t a b i l i z e r .  After t h e  
crop is cut  and remixed, the so i l  will be covered w i t h  
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a long-acting s t a b i l i z e r  (Coherex) a t  a 1:lO d i -  

9000 gallon capacity tanker truck w i t h  spray bars 
and a 5-man crew will  be able t o  apply the Coherex 
a t  a ra te  o f  -40,000 m 2 / d a ~ ( ~ )  (10 acreslday).  

lution and w i t h  coverage o f  1.2  gal/m 2 . (2 )  A 

B. Characterization 

In addition t o  the preliminary monitoring t o  
determine affected area (area above guideline 
1 imi t) , so i l  core samples will be taken to  i n d i -  
cs te  depth of soil  t o  be removed. Air monitoring 
s ta t ions .wi l l  need t o  be established on fr inge 
areas  t o  locate any resuspension problems p a r t i  cu- 
i a r ly  during the actual cleanup phasc. 

C. Removal 

. The accident scenhrios for  this study are  
essuned t o  occur in l a t e  surrimer, thus requiring 
crop ;-enovai. 
and  removed within one month and the contaminated 
soil  removed within a year following the accident. 
The crop will be cut  a n d  remcved i n  one operation 
using a harves i fng-cnoppfng  machine. 
TiIan crew -30 tons of cropland cover per hour can 
be removed. 
depend on the crop being cut ,  f o r  example, corn 
can be removed a t  a r a t e  of 1-1.5,acres/hr while 
hay can be done a t  approximateiy 5 times t h a t  
rate.  An e f fo r t  cif ~ 6 0 0  mzihr w i l l  be required 

' for corn removal. A f roni -end  loader will be 
used t o  remove the s o i l  down t o  an appropriate 
d e p t h .  With a 3-man crew, the loader can remove 

equivalenr t o  a n  e f f o r t  of 2200 Km2 . Therefore, 

whole t e s k  (corn and s o i l  removal). 

Plans a re  t o  have the crop cui 

W i t h  B 3- 

The acreage removed per hour  will 
I . .  

e u i  - m i n ( 4 )  which i s  . soi l  a t  a ra te  cif 4 .0  

man- hr 
man-hr 

will be required t o  complete the Q2800 Km' 
I 
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11. G r a z i n g  Land 

A. Stab i  1 i zation 

The i n i t i a l  water spray s t ab i l i ze r  will be 
applSed w i t h i n  24-hours of the accident. 
cation will be done w i t h  crop-dusters or  tanker 
trucks w i t h  spray bars. 
be a’pplied da i ly  unt i l  the long-acting s t a b i l i z e r  
(Coherex) can be dispersed. 
spread d i rec t ly  on the grazfng land and plans a re  
t o  have affected aress trzated within one mcjntii. 

Appl i -  

Water appl i c a t i  ons w i  11 

Coherex wil l  be 

6. Characterization 

Refer t o  I.;,. I n  addition, monitoring o f  
c a t t l e  (anaiysis o f  rnEat,  milk analysis f o r  dairy 
c a t t l e )  will be necessary t o  determine i f  health 
hazard exis ts .  

C. Ftemovai 

DEadline f o r  1-ernoval will be w i t h i n  1 year 
from accident. 
inch blade) a t  a r a t e  o f  10,000 it2/hr(5) t o  a 
d e p t h  o f  3/4 inch will  be used. W i t h  a 3 - ~ a n  

A self-propelled sod rnacnine (20 

crew, ~~3200 mg;hr will be necessary t o  complete 
removal. In areas  n o t  accessible t o  the sod 
machine, e i the r  a front-end loader or  manual 
methods of removal can be used. 

111. Forest Land 

A. S t a  b i  l’i za  t i on 

Cropdusters  will be used t o  spray area w i t h  
water and help wash contamination i n t o  the f o r e s t  
mat .  Applications will bo made every day fo r  a 
nionth. During t h i s  period, an Earthen dam will  be 
bui l t  around the affected area in an e f f o r t  to  
control runoff. 



B . Character i za t i  on 
. 

determine affected area (area above guideline 
l i m i t ) ,  soil core samples will be taken t o  i n d i -  
cate  d e p t h  of soil t o  be removed. 
s ta t ions  will  need to be established on f r inge 
areas t o  locate  any resuspension problems particu- 
l a r l y  during the actual cleanup phase. 

I n  addition t o  the  preliminary monitoring t o  
. .  

Air monitoring 

: 

C. Removal 

Plans are t o  remove the f o r e s t  mat leaving 
most of the t rees  standing. Half the mat will be 
removed by l i gh t  duty farm t r ac to r s  and  h a l f  by 
manual methods. k t rac tor  w i t h  a 2-man crew wili 
require an e f f o r t  o f  8600 Kan-hr(4)  Km2 w h i  1 e tnanual 
shoveling w i t h  a 4-man crew wil l  require 43,000 

nan-hr 

. will be required. Ijeadline f o r  cleanup will be 

( 4 )  Overall, an e f f o r t  o f  25,800 
KmL 

w i t h i n  one year following the accident. 

IV. Population Area 

A. Stabi l izat ion . 

The i n i t i a l  water spray s t ab i l i ze r  will be 
applied within 24-hours of the accident. App l i -  
cation will  be done w i t h  crop-dusters o r  tanker 
trucks w i t h  spray bars. Water applications will 
be appl i ed daily u n t i  1 the 1 ong-acting s t a b i  1 i zer 

a (Coherex) can be dispersed. A sna l le r  capacity 
tanker (2000 gal w i t h  one spray nozzle) wjll be 
used t o  apply Coherex t o  more confined areas of 
the population center. Long-acting s t ab i l i ze r s  
will not be applied to  pavement or roof areas. 

I 



B.  Characterization 

Random surveys of homes and other b u i l d i n g s  
will be done u n t i l  contamination above the limits 
i s  found i n  one s t ruc ture ,  then every s t ruc ture  

. will need a survey. Assuming no contamination i s  
found, a complete survey will  require an average 
4-1nan-hr(~)  e f f o r t  per three bedroom home. This 
survey will  include outside of home and spot 
checks o f  surrounding grounds.  If  contamination 

will be required t o  complete the survey. 

' i s  found early i n  the survey, then 4 man-hr (6)  

C .  Removal 

1. Pavement 

Cleanup w i  11 be considered on rough text'ured 
concrete or asphalt  rciads. 
ica l  sweeping machine traveling a t  a speed of 
4 1/2 mph ( 7 . 2  Km/hr) will be used. 
will  be required t o  get  a residual f ract ion of 
l e s s  t h a n  10%. A work r a t e  o f  2.8 
and a 1-man crew yields  approximately 500 Kmz . 
Removal deadline will be one month ,  unless i t  i s  
an evacuation route which will  require immediate 
cleanup. 
sweeping machine can be cleaned up by firehosing. 

A vacummized mechan- 

Two passes 

equi p-mi n (  4) 
O a f  tzman-hr 

Pavement areas not accessible to  the  

2. Roofs 

Firehosing (3/16 x 9/16" o r i f i ce ,  120 psi, 
0.12 ga l / f t2)  w i t h  three men per nozzle will  be 

' the method of choice. Firehosing o f  sloped 

. of 1300 Kmz . Firehosing of f l a t  tar  and 
roofs will require  2.4 nozzle-min(4) loa f t '  or an  e f f o r t  

rrian- h r  

gravel roofs wil l  require 12 nozzle-min(4) 10lftz or a n  
man- hr e f f o r t  of 6500 Km2 , For this study, roof 
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3 .  

4. 

areas will be assumed comprised of 50% sloped 
roofs and 50% f l a t  t a r  and gravel roofs; there- 
fore,  an e f f o r t  of 3900 ,,,, will be required. 
lienioval deadline will be one year.  

Lawns 

' Lawns will be decontaminated using sod 
machines; however, since many areas will  not 
be accessible wi t h  the self  -propel led machi ne 
used f o r  the g r a z i n g  land .(r.efer t o  11-C), .a 

smaller machine will be used. T n i s  machine 
has a 12 inch blade and will require a .2-man 
crew. Tne e f f o r t  required f o r  t h i s  removal 
is  11,600 man-& Km2 . ( 7 )  Removal ckadline will  be 
m e  year. 

Home Decontamination 

comprise 25.5% o f  t he  l a n d  area (2.74 x IO6 f t 2 ) .  
An average home i s  assumed t o  occupy ~3.90 x 10: 
f t 2 ;  therefore ,  about 700 homes will occupy 1 Km'. 
A t  a cleanup r a t e  of 30 nan-hr(6) h o m e ,  an  e f f o r t  of 
21,000 man;hr Km will  be required for  home decon. 
Each &con crew will be comprised of four men. 
Gemoval deadline will be one year.  

In a 1 Km' area,  nomes a re  considered to  

D. Overall Cleanup Rate 

The following cssumptions on the composition of 
a populated area have been made: 

a )  Forest - 20% o f  area 
b)  Lawn, f i e l d s  - 38% 
c) Pavement - 16.5% 
d )  Roof - 25.5% 
e )  Homes and 

Other b l d .  - 2 5 . 5 1  
. -1 

I 

... 
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To obtain an overall  e f fo r t  es t imate’for  a 
populated area, the above percentages were mu1 t i  - 
plied times t h e i r  corresponding man-hr values and 

man-hr sununed, yielding an e f f o r t  of 31,600 Kmz . 
V .  Shoreline , 

A.  Stabi l izat ion 

The i n i t i a l  water spray s t a b i l i z e r  will be 
applied within 24-hours o f  the accident. 
cation will be done w i t h  crop-dusters or tanker 
trucks with spray b a r s .  Water applications will I 

be appl i ed daily u n t i  1 the long-acti ng s tab i  1 i zer 
(Coherex) can be dispersed. Coherex will  be 
spread d i rec t ly  on the rhore:ine and p lans  a r t  
t o  have affected areas treated within one month. 

Appl i -  

B.  Characteri zation 

I n  addition t o  the preliminary monitoring to 
dsternine effected area (area above guide1 ine 
l i m i t j ?  so i l  core samples will be taken t o  indi’-  
cate depth of so i l  t o  be removed. Air monitoring 
stations wi.11 need t o  be established on f r inge  
areas t o  iocate any resuspension problems particu- 
la r ly  d u r i n g  the actual cleanup phase. 

C.  Removal 

Since the composition (clay soils,  sand ,  and  
gravel ) and accessi b i  1 i t y  o f  shore1 ine i s  highly 
variable, several methods will  be considered i n  
cleanup. The following methods will  De used: 

1 )  Front-end Loader (See I.C.) - 25% of shoreline 
2 )  Manual (See 1II.C) - 25% o f  shoreline 
3 )  L i a h t  Duty Tractor (See I1I.C) - 50% of 

s horel i ne. 
. .  
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To obtain an overall e f f o r t  estimate,  the above 
percentages were mu1 t i p 1  ied times their  corresponding 
man-hr. values and summed, yielding 15,600 Kmz . 
The .removsl dEadline for  shoreline will  be one year. 

man-hr 
Kmi 

VI. Ditches 

A .  Stabi l iza t ion  

If  water i s  f l o w i n g  i n  the d i t ch ,  the source will 
have t o  be diverted,:..then s t ab i l i za t ion  can precede as 
i n  Part 1I.A. 

B .  Characterization 

In addi t ion t o  tne preljminary monitoring t o  de- 
termine affected area (area above guideline l imi t ) :  
soii core siinpies wil l  be taken t o  indicate  d e p t h  of 
soil  t o  De removed. Air monitoring s ta t ions  wil l  

. need t o  be established on fringe areas  t o  locate  any 
resuspEnsSon .problems par t icular ly  d u r i n g  the actual 
cleanup ptzse. 

C. Removal 

A front-end loader ( r e f e r  t o  I.C.) will  be t h e  
method o f  choice; however, a backhoe may be necessary 
t o  reach confined areas. Deadline f o r  removal will 
be one year. 

V I  I .  Orchard:. 

A. Stabilization 

Cropdusters  will be used to  spray area w i t h  
- water a n d  help wash contamination in to  the orchard 

mht. ApplScations will be made every day for  E 

m o n t h .  During this period, an earthen dam will be 
buil t  around the affected area i n  an e f f o r t  t o  
control rl inoff.  



. 

B. Characterization 

In addition to  the preliminary monitoring t o  
determi ne affected area (area above guide1 ine 
l i m i t ) ,  soil core samples will  be taken t o  i n d i -  
ca te  depth of so i l  t o  be removed. Air monitoring 
s ta t ions  will need t o  be established on fr inge 
areas t o  locate any resuspension problems par t icu-  
l a r l y  d u r i n g  the actual cleanup phase. 

, 

I 

- .  C. Removal. 

Cleanup of the orchard mat will be done en t i r e ly  
by l i g h t  duty farm t r ac to r  ( r e fe r  t o  1II.C.) s ince  
there are  greater  areas f o r  maneuvering machinery in 
an orchard compared t o  fo re s t  area. Prior t o  mat re- 
moval, trees w i l l  be firenosed t o  assure a l l  possible 
contaminstion i s  weshed i n t o  the mat. Deadline f o r  
removal will be one year. 

VI I I .  Ri vers 

No attempt will  be maae-to ciean up  r ivers o r  streams. 
Coast Guard patrol of the r i v e r  will be necessary t o  pre- 
vent water t r a f f i c  i n  and  out of affected shoreline areas.  

' Environmental sampling locations t o  t e s t  water and  sedi-  
ments will be established a t  locations such as dams and 
r iver  bends downstream from affected area where par t icu-  
l a n t  s e t t l i ng  can occur. Analysis of sediments i n  s e t t l -  
ing b a s i n s  a t  water treatment f a c i l i t i e s  near affected 
area will also be.done periodically.  This type of mon- , . 

i toring will  be continued on a lesser  scale  for  several 
years a f t e r  the accident. 

- 

IX. Pond 

A .  Stabilization 

An asphaltic emulsion will be used t o  seal  con- 

tamination i n  the pond sediments. The  emulsion can 



I 

be poured in to  the pond near the feeder stream 
which  will allow even d is t r ibu t ion  o f  the emul- 
sion, 
takes approximately two weeks t o  fo rm a seal over 
the sediments. (8)  
source water t o  the pond will  be diverted, and 
the pond will  be allowed to  dry up by e i the r  
natural or forced evaporation. 

' 

I t  i s  applied a t  a r a t e  o f  1 .2  gal/m2 and  

After the seal i s  formed, the 

6 .  Characterization . _. 

Sediment and water sample a n a l y s i s  will  be 
. required. Air monitoring s ta t ions  will be neces- 

sary on f r inge areas d u r i n g  sediment cleanup. 

C .  Rernovai 

As the  water level of the pond recedes, 
cleanup o f  the edges wil l  be done w i t h  a front- 
end leader ( r e f e r  t o  I.C.). 
c l ~ a n u p  will De dependent on the evaporation r a t e  
o f  t h e  water. 

The r a t e  o f  pond 

1 



TABLE 1.  Man-Hour Es t I laa tes  ant Removal Dead1 i nes 

', Man-Hr 
Land Area Km2 

1. Crop1 and (Cornf i el d )  

- Corn Removal 
- Soil  Removal 
- Total 

2. Grazing Land 

5 .  Pavement 

4. Fores: 

5. Di tcne :  

6.  Roof Areas 

- Sloped 
- F i a t  

7. Home Gecon 

600 . 
2,200 
2 a 800 

3 a 200 

500 

25 800 

2,200 

1,300 
6,500 

21,000 

8 .  Population Area 31,600 

9. Orchards 8,600 

10. Shoreline 15,600 

C1 eanup 
Dead1 i ne 

1 month 
1 year  

1 year  

1 montn 

1 year  

1 year  

1 year 
1 year 

1 year  

1 mo - 1 y r  

1 year  

- 1 year  
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

.+ LO8 ALAMOS, NEW MEXICO 87544 e 
OFFICE MEMORANDUM 

TO I R. J. Van Gemert, SP-DO DATE: May 2, 1971 

FROM I D. s. Clayton 

SUBJECT: EFFLUENTS 

Reference i s  made t o  your memo of A p r i l  14, 1971, on t h e  s u b j e c t  of 
e f f l u e n t s  a n d ' t h e i r  d i sposa l  from the  Laboratory. 

There a r e  -a v a r i e t y  of ways -in which proper-ty-can be removed-from the 
Laboratory,  as you w i l l  see  i n  the  at tached exh ib i t s .  A s  f a r  as' SP 
is concerned a l l  of these  d i s p o s a l  methods have two c h a r a c t e r i s t i c s  
i n  common: 

1. SP does not  know what w i l l  be disposed of 
u n t i l  w e  a r e  n o t i f i e d  by the  LASL groups 
concerned. 

It is poss ib l e  t h a t  the  property r equ i r ing  
d isposa l  could conta in ,  o r  have been exposed 
to ,  Waterials of Concern" l i s t e d  as a p a r t  
of  the  memorandum o f . A p r i 1  12,  1971, from 
Harry F. Schulte ,  Chairman, Ef f luent  Scope 
Committee, t o  Group Leaders, sub jec t  "Eff luents  
from AEC F a c i l i t i e s " .  

' 

. .  

2. 

I n  d iscuss ing  these  disposal 'methods with Dean Meyer, H-1, and Harry 
Schul te ,  H-5, they have suggested t h a t  we b r i e f l y  desc r ibe  them for 
t h e i r  information. 

Exhib i t  I, at tached,  i s  a review of disposa l  channels f o r  proper ty  
t h a t  is owned by LASL. Exhib i t  If, at tached,  i s  a similar review 
covering property which we do n o t  own, b u t  for which we have some 
degree of r e s p o n s i b i l i t y  . 
With regard t o  Exhib i t  11, we are concerned about the d i sposa l  of  
c l a s s i f i e d ,  r ad ioac t ive  contaminated proper ty  we p e r i o d i c a l l y  
r ece ive  from Bendix and d ispose  of i n  t he  h o t  dump. It seems appro- 
p r i a t e  t o  quest ion whether or n o t  we should continue t o  dispose of 
t hese  semi - t r a i l e r  loads of  ma te r i a l ,  p a r t i c u l a r l y  s i n c e  SP does not 
know what i s  contained i n  t h e  boxes and b a r r e l s  received. 

I t e m  2 of  Exhib i t  11 is a b r i e f  mention of the  release of  AEC vehic les  
used at Los Alamos. As you know LASL Groups H-1, H-3, and H-5 make 
s a f e t y  inspec t ions  of a l l  AEC v e h i c l e s  t h a t  are being replaced a t  Lo8 
Alamos, regard less  o f  whether they were used by LASL, t h e  Z i a  Company 
o r  LAAO. This inspec t ion  i s  coordinated by SP-2. 

DSC/ml 

/ 
D.S. Clayton 
SP-2 Group Leader 
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LASL O W E D  PROPERTY FORMAL 

DISPOSAL CWTNELS 

DISPOSAL 
LOCATION 

INm OF TmSACTION SP GROUP 
RESPONSIBLE I 

HANDLING OR 
PXOCESSING AREA 

DOCUME NTAT IOK 

I f f  -S ite shipments  SP-4 SM-30 Shipping B e q e  
Form 

Consignee as 
s p e c i f i e d  

111 p r o p e r t y  
z l z s s e d  as Zscess 

SP-3 Salvage  and 
Excess Sect ion  

Zia Salvage  and 
Surp lus  

Shipping Reque 
and Excess lis 
-- Form - 120 

SP-3 Salvage  and 
Excess S e c t i o n  

SEI-142 Zia Salvage and 
Surp lus  

Szlvage Turn-i 
S l i p  

911 p r o p e r t y  
c l s s s e d  BS Salvage  

C l a s s i f i e d  
P r o p e r t y  

SP-2 Any U S L  Group TA-54, C l a s s i f i e d  
S h a f t  

C i sposa l  Form 
252 end Log 
Book 

SP-2 Any U S L  Group TA-54, e i t h e r  
C l a s s i f i e d  S h e f t  
or Hot i h m p  as 
adv i sed  by H-1 

C l a s s i f i e d  and 
R a d i o a c t i v e  
P r o p e r t y  

Disposa l  Fora 
252 and Log !W 

High e q  10s i v e  
contaminated  
prop e r ty  

SP-2 Piny LASL Group TA-54, IIE Disposa: 
P i t  

Disposal  Form 
252 and Log Bc 

SP-2 Any 'ASL Group TA-54, C l a s s i f i e d  
S h a f t  

Disposal  Forn 
252 and Log B 

iiigh e x p l o s i v e  
con tamina t ion  and 
classified 

Film for Recovery 
of S i l v e r  

a 

SP-2 and SP-3 SM-142 and SM-30 Shipping Requ 
Form 

Sandia  . 
L a b o r a t o r i e s ,  
Albuquerque, N.M. 



NOtl-LASL PROPERTY FOWAL 
DISPOSAL CHUXELS 

&, 
. KItD OF TRiNSACTION SP GRCUP HAXDLIWG OR D I S P O S k  ' 

r h 

RESPOKSIBE PXOCESSING AREA LOClTLON 

Class i f ied ,  Radio- SP-2 None TA-54, Hot Dump 
act ive contai ikatcd 
property received 
frcm Bendix, Kansas 
city 

1 . U C  Vechicles SP-2 Zie Motor Pool Zia Motor Pool 

SN-30 As specified by Return of borrowed SP-4 
Owner 

I 

SP-4 SH-30 . As specified by 
I 
1 Return of "User''' 

Property from PP . 

I (e) It 5s our ur.dn,r- 
standing tha t  SP w i l l  i assist i n  t h e  s h i p m n t  

i of user  property re 
i froin MP areas  back I OX-~EK'S locat ion.  H 
I c;e also understand that  

kind of prcperty xi11 not I have Seen used by 1ASL 
nor is L4SL responsible 
fo r  the shipment. C;s a re  
com.ent,ing because u2 now 

Cons igncc 
DiIvi 9 i nn (+ 

I 
1 .  

i 

I 

aye been told t ha t  radio- 

cluded i n  t h i s  category of I 
! 
i "user" property. ' 
I 
I 

~ I 

WXKS : 

DOCWENTATION 

. 
Correspondenc 

Correspondent 
from and to  L 

S h i p p i n g  Requ 
Fom 

Com.ercia1 B i  
of Lcding 
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Attached are the  sampling r e s u l t s  of r a d i o a c t i v i t y  measured 
i n  HRL l i q u i d  e f f l u e n t  from 5/3/76 through 6/28/76. 
a c t i v i t y  w a s  found. 

No s i g n i f i c a n t  

pH measurement i s  now being done with an  e l ec t rode ,  i n s t ead  
The r e s u l t s  with the  e l ec t rode  are on the  o rde r  of of pH paper. 

seven, while t h e  r e s u l t s  using pH paper were'around f i v e .  

Every e f f o r t  w i l l  be made t o  r e p o r t  t he  sampling r e s u l t s  monthly. 
This  p e r i o d i c i t y  w i l l  enable  H-1 t o  more e a s i l y  i d e n t i f y  t h e  g u i l t y  
p a r t y ,  i f  s i g n i f i c a n t  r a d i o a c t i v i t y  i s  found. 

TG: t e  
A t  tach.  

DISTRIBUTION: 
L. Johnson, H-8 
A. Stoker ,  H-8 
T. Keenan, H-7, MS-518 

E. Campbell, H-5, MS-486 
J. Gallimore, H-1, MS-749 

J. Buchholz, H-7, MS-518 



Week 
Ending 

5-3-76 

5-1 0- 7 6 
5-17-76 
5-2 9-7 6 
6-1-76 

6-7-76 
6-14-76 

I 

GkOSS - B Gross - y Tritium Gross - a 

RH pCi/mR) - pCi/mR) (10-1 pCi/mR) (CPdR) 

-0.4 f 0.4 ,210 f 1.2 4 f 19 9.2 f 0.5 7.2 

1.0 f 0.5 1015 k 1.2 93 f 19 2.2 f 0.4 7.0 

1.7 +, 0.6 513 k 0.7 * 
! 

21'0 f 2.0 . i 0.5 f 0.6 

0.9 f 0.7 912 k 1.1 

2.1 f 0.4 5.8 
0.7 f 0.3 5.9 
2.0 k 0.3 5.4 
1.3 f 0.3 7.2 

1.7 f 0.7 4!5 f. 0.7 3.0 f 0.3 7.7 

0.2 f 0.5 

' 6-21-76 0.2 f 0.5 
6-28-76 1.7 f 0.7 

4!7 f 0.7 
319 f 0.6 

Volume 
(lo3 Gal/wk) 

379 

3 90 
478 
442 

562 

44 6 
441 

2.1 f 0.3 8.0 529 
1.4 ?: 0.3 7.5 ' 704 

CG3 

~~~ 

I 
7 00 200 

(Po-210,Sol.) (1-125,S01.) -. 

3000 - 

1 1 
Average radioactivity background'levels of Los Alamos 
- B Y  - y, and tritium are near o r  below minimum detectable limits. 

All analyses done on weekly, proportional , composite samples. 

1. - water supplies for gross - a, 

I 

! 
3 g  Most restrictive Concentration Gpide from ERDAM 0524 (Annex A) of those radionuclides 

. used at HRL. Paraphrasing, "effluents may be discharged to public sanitary sewerage 
systems provided the quantity of radioactivity released in any one month, if diluted 

by the average monthly quantity of water released.by the installation will not result 

in an average concentraion exceebing the CG in Annex A, Table 11, Col.m'.2 (concentra- 

tions in. water above natural background and in an uncontrolled area) . I 1  

I 

. 

I I 

'e I 

' * .Gross - y analysis no longer made (see memo H8-76-TG-261). 



Department of  Energy 
10s Alamos, New Mexico 87544 

JAN 2 5 1979 

George L. Voelz, M.D., Division Leader 
Heal th  Research Division, LASL (Mail Stop 400) 

RAD I OACTIVITY EFFLUENT DATA 

Attached f o r  your information and-action . i s  -9. c.o.py o_f a self-explanatory . memorandum, dated January 22, 1979, from Herman E. Roser, Manager, ALO, 
regarding the above subject. 

Thank you f o r  your cooperation and.please ca l l  i f  you have questions. 

LTP:WC 
'Kenneth R. Braziel 
Area Manager 
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Department of Energy 
Albuquerque Operations Office 
P.O. Box 5400 
Albuquerque, New Mexico 87115 

P. B. Wagner, Area Manager, AAO 
E. B H i l l ,  Area Manager, DAO 

4 B. Bulcock, Area Yanager, KCAO 
- _- - 3. B. Braziel ,  Area Mznager, LAAO 

J. E. -Grayson, Acting 'hea Manager, Pm-' ' ---- ---------- - .. - 

D. Ofte, Area Manager, RFAO 
G. E. Cordova, Area Manager, SA0 

FOR: Sandia Laboratories 
ITRI 

RADIOACTIVITY EFFLUENT DATA 

The purpose of t h i s  Emorandm is t o  urge you t o  assure  t h a t  DOE 
contractors  under  your pundew have procedures in e f f e c t  t o  provide 
that rad ioac t iv i ty  e f f luen t  and o n s i t e  discharge da ta  (EIS/ODIS) 
reported pursuant t o  DOE Chapter 0513, P a r t  11, are reasonably 
representat i3e of actual emissions as required by paragraph I.A. 
of Part  XI. 

We address t h i s  subjec t  a t  t h i s  time because of provisions in the 
1977 revisions of t h e  C l e a n  Air A c t  (Section 122) which authorize 
EPA t o  regulate r ad ioac t iv i ty  in gaseous emissions. 
August 1979 determine i f  radioact ive emissions vill endanger public 
hea l th  and, i f  so, publish a l is t  of those radionuclides t h a t  m u s t  1 

be regulated under t h e  A c t .  
radioactive emissions t o  be hazardous a i r  po l lu t an t s  and w i l l  
regulate them pursuant t o  Section 112, "National Emission Standards 
for Bazardous Mr Pollutants.' '  It is possible,  but  w e  believe 
unlikely, t h a t  radionuclides will n o t  b e  declared Hazardous Air 
Pollutants  and would be regulated pursuant t o  Sect ions 108 and  
111 of the  Clean Air Act, thus f a l l i n g  within t h e  purview of the  
respect ive states. 

EPA must by 

W e  an t i c ipa t e  t h a t  EPA Wil l  declare 

In separate requests  t o  DOE, EFA has obtained curie quant i ty  d e s 5 o n  
data for a l l  DOE nuclear  f a c i l i t i e s  for CY 1976 and 1977. We 
anticipate that following t h e i r  evaluation of these data  and other  

, 
. 
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I 
pert inent  information, the  EPA All propose a regulatory program 

i pursuant t o  Section U 2  of the  Act t h a t  will regulate  the quan t i t i e s  
and/or C o r c ~ t i Z t i o ~  of radioact ivi ty  discharged from DOE f a c i l i t i e s .  

We believe t h a t  t h e  EIS/ODIS reporting system current ly  gives an 
.accurate  accounting of airborne radioactive emissions from DOE 
f a c i l i t i e s .  Nevertheless, w e  a r e  asking tha t  you assure t h a t  AL 
contractors have continuing; programs i n ' e f f e c t  t o  va l ida te  the  
data (including monitoring practices) and are  prepared t o  comment 
on EPA proposed regulations.  including IcaWng the  determination 
a t  the proper t i m e  t ha t  what is being proposed is feas ib le  and can 
be complied with. The EPA regulations All probably be developed 
around- clzssFs-bf f a c i l i t i e s  but we-do not anticipate-that-any- of- 
our one-of-a-kind nuclear i n s t a l l a t ions  will be exempt from them. 

Your cooperation in t h i s  e f f o r t  is appreciated. 
I 

I 

WOE: GJW 
- - 

I 

, 
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LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 07544 

OFFICE MEMORANDUM 
T O  : W a y n e  H a n s o n ,  H-8 Assoc. G r o u p  L e a d e r  O c t o  2 3 ,  1 9 7 4  

SUBJECT R E L E A S E  O F  E F F L U E N T S  FROM B U I L D I N G  700  

SYMBOL H8-74-407 

U n d e r  n o r m a l  c o n d i t i o n s  the a l l u v i u m  i n  Los A l a m o s  C a n y o n .  I 

below B l d g .  700 i s  s a t u r a t e d  e a s t w a r d  t o  TA-2 .  E a s t  o f  
. - T A - 2  t h e  c h a n n e l  a l l u - v z u m -  i s - - u n s a - t u r a t e d - w i t h - n n 7 . ~ - t i - a 1 - -  - 

s a t u r a t i o n  o f  t h e  u n d e r l y i n g  a l l u v i u m .  The r a t e  o f  s t r e a m  
f l o w  l o s s  i n  s a t u r a t e d  m a t e r i a l  a t  a r e l e a s e  o f  17 CfS i s  
e s t i m a t e d  a t  0 . 0 5  g a l / f t  o f  c h a n n e l  a n d  f o r  u n s a t u r a t e d  
a l l u v i u m  b e n e a t h  t h e  c h a n n e l  ~ 0 . 1  g a l / f t  o f  channel .  T h e  
g r a d i e n t  i n  Los A l a m o s  C a n y o n  i s  240  f t / m i .  T h e  v e l o c i t y  

. o f  s u r f a c e  w a t e r  a t  17 C f S  ( 8 , 0 0 0  gpm)  is a b o u t  5 f t / s e c  
. or 300 f t / m i n  a t  t he  g a g i n g  s t a t i o n  i n  t h e  c a n y o n .  The 

a b o v e  d a t a  w a s  u s e d  t o  c o m p i l e  d i s t a n c e  t h a t  w a s t e  e f f l u e n t  
w o u l d  m o v e  d o w n  t h e  c a n y o n  i f  t h e  t a n k  a t  B l d g .  7 0 0  wou ld  
b r e a k  a n d  r e l e a s e  4 0 , 0 0 0  g a l l o n s  o f  l i q u i d  w a s t e  over a 
p e r i o d  of 10 m i n u t e s .  

A .  Loss f r o m  B l d g .  700  t o  T A - 2  

1 .  S a t u r a t e d  a l l u v i u m  w i t h  a n  a s s u m e d  loss  o f  0 . 0 5  
g a l / f t  f o r  a d i s t a n c e  o f  9 2 0 0  f t .  

2 .  V e l o c i t y  of l i q u i d  w a s t e  i n  s t r e a m  c h a n n e l  300 f t /  
m i n .  

Loss = (-) 9200  ( 9 2 0 0  x 0 . 0 5 ) =  ~ 1 5 , 0 0 0  g a l  

B .  Loss E a s t  o f  T A - 2 ' 8 7 0 0  f t .  

1 .  U n s a t u r a t e d  a l l u v i u m  e a s t  o f  T A - 2  w i t h  a n  a s s u m e d  
l o s s  o f  0.1 g a l / f t  f o r  a d i s t a n c e  o f  8700 f t .  

Loss = (-) (8700  x 0.10) = = 2 5 , 0 0 0  g a l  

I t  a p p e a r s  t h a t  t he  e f f l u e n t  w o u l d  i n f i l t r a t e  i n t o  t h e  
a l l u v i u m  +18,000 f t  e a s t  o f  B l d g .  700  i n  Los A l a m o s  C a n y o n  
u n d e r  n o r m a l  c o n d i t i o n s .  T h i s  w o u l d  be w i t h ' i n  t he  L a b o r a -  
t o r y  b o u n d a r y  a b o u t  1 2 , 0 0 0  f t  w e s t  of H i g h w a y  4 .  

WDP:mar 
xc:  R. G a r d e  

A .  S t o k e r  



8 LOS ALAMOS SCIENTIFIC LABORATORY 
i * )  / UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 . \$. 

Telephone Ext; OFFICE MEMORANDUM 
I 

! 
I .Jerome E. Dumer, H-1 Group Ldr. MS 401 DATE November 21, 1979 
i 

TO 

I T. K. Keenan, H-7 Group Leader, MS 518 
@?E$@ 

I FROM . :  T. C. Gunderson, H-8 @ (41rp.l 
i 

SUBJECT 1978 Effluent and Onsi te Discharge Information Systems Reports 
I 

SYMBOL : H8-79-483 

MAIL STOP. 490 I 

I 
I 

I 

I .  

I 

I 

I 

LASL h-as been asked by LAAO and-.ALO to-review,th-e subject 
reports fo r  accuracy. 
attention so t h a t  I can update the computer data base t h a t  
contains this discharge information. 

A1 though pub1 i c  dissemination of these reports i s  discouraged, 
they a re  subject t o  disclosure under Freedom o f  Infomation Act 
procedures. 
US EPA. 
t h a t  c i t e  the same d a t a  are  very important. 

Please b r i n g  any discrepancies to  ~ 

Previous reports also have been provided to the  
Therefore, accuracy and consistency w i t h  other reports 

The l a t e s t  edit ions of the Standard  Nuclide Identification 
Lists f o r  the Effluent and  Onsite Discharge Information Systems 
are attached f o r  your use i n  preparing the Form 789s for 1979. 
Use only the nuclide ident i f ie rs  as they appear i n  Col'umn 1 
of the l i s t .  
ident i f ie r ,  o r  any unlisted combinations of ident i f ie rs  t h a t  
may appear singly i n  the l i s t .  
be negotiated, so contact me i f  you have such a requirement. 

The computer cannot recognize any unlisted 

Requests for  new ident i f ie rs  can 

Although no deadline was specified by LAAO or ALO, I ' th ink 
a month i s  adequate to  review these reports and would l ike  to 
be notified of any discrepancies or updates w i t h i n  t h a t  time 
frame. Please ca l l  (7-7025) i f  you have questions. 

TCG/ml k 

Enc. : Eff 1 uent Report 
Nuclide List 
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UNITED STATES I1 S3@.) 

ENERGY RESEARCH AND D E V E L O P ~ i l E X  ADRIBISTR!TIOfL' 
ALB@QUERQUE OP- =RATIONS O f  FlCE 

P.O. eox iroo 
I 

ALBUQUERQUE. NE4 MEXICO 1171tS , a  

. ._. . .- /. 
. .  

.-. . 

. AUG 1.11975 -. 
. .. 

Paul R. Wagner, 'Area Pkrrager, 
R. L: IJainwright, Area m n a g e r ,  DAO p 
R. Bulcock, Area Manager, .KC+O 
%. R. B r a z i e l ,  Area Efanager, LAAO 
D. Ofte ,  Area Wanager, PA0 
Wm. M. Lzm3; Area Yinager, RTAO 
B. R. Malone. Area Manager, SA0 
D. K. Nowlin, D i r . ,  Spec ia l  Progrzms Division 
FOR: I n h a l a t i o n  Toxicology Research I n s t i t u t e  

CY 1974 RADIOACTIVE EFFLUEKT AND ONSITE DISCHARGE DATA COPPILATIOh'S f 
1 .  

.. 

I 
I 

- 
7 '  

I .  
, -  

a Two copies of the CY 1974 r a d i o a c t i v e  e f f l u e n t  and o n s i t e  discharge 
d a t a  coinpilations and sum;;-aries €or f a c i l i t i e s  under your purview 
are enclosed. 

. r educ t ion ,  environmentai p r o t e c t i o n ,  s i t e  management, and e f f l u e n t  
and envi ronnenta l  resezrch .and  s tudy  programs. The t r e n d  r epor t s ,  
which i n d i c a t e  changes i n  t h e  q u a n t i t i e s  of r a d i o a c t i v i t y  r e l eased ,  
are o f  p a r t i c u l a r  i n t e r e s t  znd should be  used i n  reviews ank eva l -  
uations of your f a c i l i t i a s  and opera t ions .  

The compilations and summaries con tz in  only dgta  on q u a n t i t i e s  of 
r a d i o a c t i v i t y  discharged, wi thout  explanation o r  i n t e r p r e t a t i o n ,  
and no f u r t h e r  p u b l i c a t i o n  o r  pub l i c  'd i ssen ina t ion  i s  intended. 
P e r t i n s n t  e f f l u e n t  and o n s i t e  d i scharge  da ta  2re publ i shed  i n  t h e  - 

. anncsl envirom.enta1 monitoring r e p o r t s ,  i n  accordance w i t h  ERD..eCI 

These docurnents are intended f o r  your use  i n  e f f l u e n t  

. 

.. 0513 requirements,  o r  in environmental inpac t  statements. The 
e f f l u a n t  and o n s i t e  d i scha rge  d a t a  r e p o r t s  are prepared and d i s -  
t r i b u t e d  f o r  o f f i c i a l  u s e  by your o f f i c e  and . the  r e s p e c t i v e  

on ERDA si tes .  
o p e r a t i n g o r  i n  the n a i m e x t f - i i p e r a t k u n s  an-&- wastes- .- 

.. 

, 

These d a t a  r e p r e s e n t  t h e  o f f i c i a l  ERDA estimates and will be used 
by ERB4 a s  such. Therefore,  you and your con t r ac to r s  should a s s u r e  - 
that  any s u b s t a a t i v e  errors zre brought t o  o c r  attention. E r r o r '  
c o r r e c t i o n s  can be  submitted cn aF.enda? 789 forms. If t h e r e  are 
any a_uestions, p l e a s e  c o n t a c t  Geatge WerkFs at (SOS)2S~-&OSL. 

. -. 
.- 



U.S. A T O M I C  E N E R G Y  C O M M I S S I O N  
E F F L U E N T  I N F O G H A T I C N  SYSTEM 

. .  

S E C T I O N  O:, A L C E T 0 0 1 0 0 1 A  
A ' A L B U C U € P C L E  O P E R A T I G A S  C F F I C E  

L L O S  A L A H U S  A R E A  P F F I C E  
0 U N I V E R S I T Y  OF C A L I F i l R N I A  - L D S  A L A M O S  

T T A - 5 C  L I Q U I D  M A S T E  T R E A T l r E N T  P L A N T  
E L C S  A L P H l S  SCIENTIFIC L A B  

A A l R e C Q Y E  L A S T E  
001 C A P  N U P B E R  

C O 1  NE S T A C K  TL-50-1 
I 

74/JL/Ol - 74/12/27 A h N U A L  REPORT P E R I O D  G A T E S  --_-----------_-----------------------------------------------------------_- 
I 

GROSS VOLUME N U C L  I D €  PCG CCDE C U R l E S  CONC. CC Cbf E KT S ----------------------_-------------------------_------------------~--------------------- 

RUN DATE: 06106175 

f t 3.4 74 E-05 +I 130E-13 
+C.67lE-J7 +2 .170E-15  

+3.075E+OB H HF P U 
PU-239 U 

S E C T I O N  0: A L C E T O O I C O Z A  
A A L B U C U E R Q U E  O P E A A T I C . k S  C F F I C E  
4 L C S  A L P H C S  AF'EA O F F I C E  
' 0  U N I V E R S I T Y  O F  C A L l r O R N I A  - LOS A L A M O S  
i E L C S  ALQCCS S C I E N T L F I C  L A B  
: T l A - 5 C  L I Q U l C  WASTE T R E A T M E N T  P L A N T  

A AIREC;cNE k A S T k  
001 K A F  N U P 8 E K  

I CGZ Se S T A C K  T A - 5 0 - 1  

+6.4Ri?E+00 H M F P  U i 5 .269E-05  +8. L3OE-14 
PU-230 ! U + 1.25 7E-06 + l e  9 4 0 6 1 5  

P C .  53 



SCHED. NO. IIJF-03123 
0.S. A T O M I C  ENERGY COMPISSICN 

E F F L U E N T  I N F U R P A T I O N  S Y S T E M  

S E C T I O N  0:  A L C E T 0 0 1 0 0 3 A  
' A :  ALBUCUERQUE O P E R A T l O h S  C F F  I C E  

L .  L C S  A L A C C S  A R E A  O F F I C E  
D U N I V E C I S I T Y  O F  C t i L I F O P M I A  - L O S  A L A M O S  

E L C S  A L A M T S  S C I E N T I F I C  L A U  
T T A - 5 0  L I C l l l C  H A S T E  T R E A T M E N T  P L A N T  

A A I R E C A N E  L A S T E  
001 N A P  NUNHER 

003 SOLTI-  S T A C K  T A - 5 0 - 1  

HUN DATE:  0 4 / 0 6 / 7 5  

- - - 

I 

S F C T l C h  0: ALCEk0533016 
A: ALBUGUERCUE O P E R 4 T I C h S  O F F  I C E  

L L C S  A L d C C S  AREA n F F I C E  
D U N I V F R S I l V  GF C A L I F O R N I A  - L O S  ALAMOS 

' E L O S  ALAMCS I C J E N T I F I C  L P e C R A T C R Y  
W C. P. AhDEPSCN MESON PHYSICS F A C I L I T Y  

LL A I K t J f R h E  k A S T E  
0 5 3  C P P  N L P R E H  I 3 . 

001 1A-53  C Wlhti 

+ t . l @ B E + O t l  H M A P  U 

. . LUS € I S  04 PC. 54 



U.S. P T C M l C  E N E R G Y  C U M H I S S I O N  
E F F L U E N T  I h F O R M b T  I O N  S Y S T E M  

RUN DATE: 06/06/75 

I 
+2.51OE+Ot l  Iy U-235 . u  +1 .235E- ' Jb  +4.800E-15 

S E C T I O k  0 :  A L C E 3 0 6 6 J C M A  
A A L H U C U E K C L E  O P E R A T I C N S  O F F I C E  

L L O S  A L A P C S  AREA O F F I C E  
0 U N I V E R S I T W  @F C P L I F O R N I A  -. LOS A L A H O S  

1 3 S I C P A  B U I L C I N C  
I A P I R C C 9 h E  M A S T €  

066 C A P  l v L P n F R  

E L C S  ALAHOS S C I E N T I F I C  L A B  

0 0 8  Nk STACK TA-3-b6 

+ 1 . 4 8  7E-05 +2. 5OOE-14  +5.95OF+Otl M u-2 J B U 

LOS E I S  04 PG. 55 



R U N  D A T E :  06/06/75 

I 

SCttEO- NO-  IKF-6323 
U.S. A T I I H I C  ENERGY C O M M I S S I O N  

EfFLL'ENT I I W O R Y I T I Q N  SYSTEM 

N U C L I D E  D A T A  B A S E  MASTER L I S T  
,,,EUe,~bLEOCaY,YE9e-l~Z~--- 

S E C T I O N  0 :  A L C E 3 0 6 6 J 0 9 A  
A ALBUCUERCUE U P E W 4 T l O h S  O F F  I C E  

L L C S  A L P C C S  A h E A  O F F I C E  
d U N I V E R S I T Y  O F  C A L I F O R N I A  - L O S  ALAMOS 

E L O S  ALPMCS S C I E N T I F I C  LAB 
3 S l t P P  R L I L C I h G  

A P I P . R C Q h €  k P S T E  
066 M A P  NUMBER 
OJC hE S T A C K  T A - 3 - 6 6  

I 

+G.ObOE+I ) l I  M u-238 U t 7 .876E-36  + 1 . 3 3 3 E - 1 4  I N C L U D E S  U-235 

S E C T I O N  C: A L C E 3 0 6 6 0 1 0 A  
A A L B U C U E P C b E  OPERPTIChS C F F  I C E  

L L O S  A L A P C S  AREA O F F I C E  
0 U I J I V E H S I T Y  O f  C 4 L l F I l R N I A  - LUS 4 L A M O S  

E L C S  ALAMCS S C I E N T I F I C  L A 6  
3 SIGNA RUILCING 

A A I R L C R N E  k A S T E  
066 CAP kUf'REH 

010 SE STACK T A - 3 - 6 b  I I 

1.0s E IS 04 



SCtlED. NO. INF-6323  
U.S. ATCMIC ENERGY C O M H I S S I O N  

E F F L U E N T  I N F O R K A T I O N  SYSTEM 

N U C L I C E  D A T A  B A S E  MASTER L I S T  
---EUY-~eLEbPAeYEbr,L91L,,,- 

. ._ 

S E C T I G N  0 :  d L C E 3 0 6 6 0 1 3 A  
A A L d U O U E R C U E  O P E R A T I C L S  O F F I C E  

L L C S  ALAMCS AREA OFF I C E  
0, U N I V E R S I T Y  OF C A L I F U R N I d  - LOS ALAMOS 

E LOS ALAMCS S C I E N T l F l C  L A B  
3 S I G Y A  R U I L C I Y G  

C A I R H C R h E  WASTE 
066 C A P  NLMDFP 

013 hCRTl-  S T 4 C K  1&-3-66 

74/01/01 - 7 4 / 1 2 / 2 7  ANNUAL R E P C R T  PERIOD C A T E S  

RUN DATE: 06/06/75 

- 

I 

+ 5 = 2 3 0 E + 0 8  H U-238 U ' + 4 . 4 4 5 E - J 5  +8.5OOE-14 
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7. tll)OE-06 
7 9  8000002  

TOTAL CUFIES 1.353E+C3 
TUTAL VOLUME ICU. METERS) l.ZOOE+C7 
TOTAL CCkCo IUC 1/ML 1 1.128E-04 

2.729E+OL 
57.376 

2.100E-05 
~ 2 ~ s o o . a o o  . 

5.589E-03 
0.001 

4.3COE-10 
1.433 

1. W O E  t o 2  
3B.251 

1.4CCE-05 
49666.667 

2.OBOE t o 1  
4.372 

1.60OE-96 
I 60C. 000 

4.757E+52 
1.300Et07 
3.66CE-05 

30119E+02 
loZOOE+O7 
2. 6OOE-OS 

4.0bqE+02 
'btl.120 

3.333E-05 
1139333.325 

2.a19E-02 
0.002 

2.165E-09 
70216 

4.029Et02 
42. 174 

3 . 3OOE. -0 5 
101999.Y99 

5.71qE t o 1  
5.643 

4.700E-06 
4 ,7000001 

7.137€+02 
1.233E +O 7 
5.847E-05 

C3S € I S  61 NOTE: NO ENTRY I N  COLUMN = kG D A T A  OR MYT APPLICAeLE PG. 38 



. U.S. ATCHIC ENEGGY CCNMISSION 
EFFLUENT INFORMATIGN S Y S T E M  

EFFLUENT ANALYSIS REPORT 
. E O B ~ ~ L E ~ ~ 4 R Y E ~ 3 ~ , 1 9 1 2 - 1 Y ~ E Y f f l , ~ ~ ~  

ALBUCUEROUE OPERATIOKS CFFICE 
UNIVEPSITY GF CALIFCRNIA - LCS ALAMOS 
LCS ALAMCS SCIENTIFIC LAB 

CHEMICAL METALLUPGlCAL R E S E A R C I -  
AIRCCENE WtLEASES FOP Tb-3  S F - Z S  k I h E  2 S T A C K  FE-15 

Pll-238 U 
Cub 1 ES 
L EF TOTAL 

4 t F  nFFSlTE HCG 
CGrUC. lUCl/ML1 

PU-239 U 
CUR I ES 
4 OF TOTAL 

‘1; CF OFFSITE ECG 
CONC - (UC 1 /HL 1 

TOTAL CUE I E S  
TOTAL VOLUME ICU. METERS1 
Tf lTdL COh‘C. (UCI/ML 1 

5.439E-04 
100.000 

1 0 0 30E- 12 
103.000 

5.439E-04 
5.282E+CB 
1.031)E-12 

3.722E-OS 
1 .I 0.0 00 

1.700E-13 
17oOOO 

t 

A I R C C P R E  REL€ASES FOR TA-3 SY-29 W I h G  2 STACK FE-14 

PU-238 U 
CURIES 
t OF TOTAL 

Z OF L l F F S l T E  RCG 
CONC. (UCI/ML1 

. PU-239 U 
CURI€S 
‘T, UF TL’TAL 
CC!NC. lUCI/HL) 
L GF O F F S I T F  GCG 

TOTPL CUWlFS 
TOTAL WJLUME (CU. H t T E R S )  
TOTAL CChtC. lUCl/ML 1 

2.548E-03 
100.0c0 

3 -430 E- 12 
343.000 

2.548E-03 
7.429E+08 
3.4 30E- 12 

cos F I S  b l  

3.722E-05 
2 190E+06 
1 7OOE-13 

1.253E-03 
100.000 

1.SBOF-12 
19R.000 

1.253E-03 

1.9dOE-12 
L o  330E+08 

2.618E-06 
100.000 

4 . 300 E- 1 5 
0.430 

~ C T S :  MI ENTRY IN cniurh = NC D A T A  OR ROT 

2.618E-06 
6.090E408 
4.300E-I 5 

2.500E-06 
100  0000 

4.100E-15 
0.410 

2 5 00E-06 
6.133E+08 
4.1OOE-15 

I 

1.992 E-05 
100.000 

8 7 15 E- 14 
8.715 

5 0 439 E-04 
100.030 

1.030E-12 
103.300 

1 .9 4 6 E - 9 4 
4 - 5 2  1 F +OH 

I 4.014E-13 

6.278€-04 
100 .a00 

9.920E-13 
Y9.205 

2 54 BE-03 
100 .uoo 

3.433E-12 
3 4 3  000 

1.268E-03 

1.805E-12 
6 . 6 2 0 ~ 4 0 8  

PC. 3 9  
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SCIiED. NO. INF-6336 
U.S.  A T C H I C  E N t R G Y  C O M M I S S I O N  

E F F L L E N T  I h F O R M A T I C h  S Y S T E M  

U-231 U 
CUG I E S  
S L3F T O T Q L  

0 GF O F F S I T E  RCG 
CCJNC. ( U C  I / M L  I t 

T O T A L  C U R I E S  - 2.724E-05 
T O T A L  VOLUME (CU. M E T E R S 1  6.812E+O8 
TOT bL CONC. (UC I /HL J 4.003E- 14' 

* AIRCCRNJF R E L E A S E S  FOR S S T A C K  W I N G  FOUR T A - 3 - 2 9  

pu-239 U 
C U k  I E S  9.924E-05 
0 UF T O T A L  100.0c0 
COhC. ( U C I / Y L I  1.900E-13 
'r OF O F F S I T €  RCG 19.030 

U-233 U 
CUR I E S  
Y O F  TOTAL 

% OF O F F S I T E  RCG . 
CCUNC. ( U C I / M L  I 

U-23S U 
CUR I E S  
0 GF T C T A L  

Y CC O F F S I T E  RCG 
CUKC. ( U C I / Y L  1 

T O T i L  
TOT A 1  
Tf lTbL 

20745F-05 
100.030 

4.000E-14 
0.BCQ 

2 7 4  5E-05 
6 . 8 6 3 ~ + 0 ~  
4.0005-1 4 

I d 

e 

2.092E-O4 
100.000 

4. 100E-13 
10.250 

5.951E-05 
100.000 

1.200E-13 
2.400 

2 7 4  5 E-0 5 
100.000 

4 000E-14 
0.8j0 

2 0 2 1 6E-05 
6 0 7 4 5E +O 8 
3 247 E-1  4 

9 - 9 2 4  E - 0 5  
100.000 

1 -930t-13 
19.000 

2.092E-04 
100.000 

4.10UE-13 
10.250 

1.181E-05 
6*560E+08 
1oBOOE-14 

5 -9  5 1 E-05 
100.000 

' 1.200E-13 
2.430 

COS E I S  61 

CUR 1 ES 9.924E-05 2.092E-04 5 9 5 1 E-0 5 1 22 6E-04 
VOLUME (CU. M E T E R S 1  5.224E +08 5. 103E+Otl 4.960Et08 5oOYbEtQtl 

2 4JOE-13 CONC. t UC I / M L  1 1.900E-13 4 100E- 13 1 ZOOE- 13 

. ._ - - .. , - 

AOTE: hO ENTRY I N  COLUMN = kt D A T A  f l R  N O T  A P P L I C A B L E  PG. 4 1  



U.S. A T G H I C  ENERGY C O M H I S S I O N  
E F F L U E k T  I h F O R W A T I C N  S Y S T E M  

E F F L U E N T  A N A L Y S I S  PEPCRT 
€ D B - S 8 1 E ~ C A ~ ~ € A E ~ ~ S I Z - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

A L R L C L E R O U E  O P E R A T I O h S  C F F I C €  
U N I V E R S I T Y  O F  C A L I F O R N I A  - L C S  A L A H O S  
L G S  A L A H O S  S C I E N T I F I C  L A 8  

C hEM I C P L  HE T A L L  URG I C  A 1  RE S E ARC). 
P I R C C E N E  RLLEASES FOR T A - 3  S Y - 2 9  W I N G  5 STACK F E - 2 9  

P U - 2 3 9  U 
CUR I E S  
Y OF T O T A L  
CLlkC. I U C I / M L )  
3 O F  O F F S I T E  R C C  

U - 2 3 5  U 
C U R I E S  
3, C F  T O T A L  
CONCo ( U C I / r L )  
& CF O F F S I T E  RCG 

T O T d L  C U P I E S  
TOTAL VOLUME I C I J .  M E T E R S )  
TOTO1 ClINC. ( U C I / H L  1 

L 5d 7 E- Ob 
100.000 

2 0 JOE- L4 
t ?.OOO 

1 

1 3.L36E-05 
5 6 1 3 E- 0 5 

100.000 l r ) O . O O O  
8.830E-14 5.4JOE-14 

8.800 5.400 

1.074 E-05 
1oo.oco 

2 . 000E- 14 
0 . 500  

1.074E-C5 
5 . 3 6 9 E * 0 8  
2.3 00 E- 14 

A I Y O C R N E  R k L E b S E S  FOR TA-3 SM-29 U I k G  5 S T A C K  F E - 2 8  

P U - 2 3 8  U 
CUP I E S  
% CF T O T A L  
CllNC. ( U C I / M L )  
0 Gf O F F S I T E  R C G  

PU-239 U 
CUR I F S  1.382E-C3 
Y CF T O T A L  100.000 
CONL. ( l l C I / M L J  2.263E- 12 
% OF O F F S I T E  RCG 226.000 

inT,u. CUR I E s ~ . ~ B z E - o ~  
TOTAL VOLUME ICU. METERS) 6.1 15E+ C8 
T O T A L  COhC. I U C I / M L )  2 a O E -  12 

I 
. .  

CCS EIS 61 

6.587E-Ob 
3 .294~+3a  
2.000E-14 

1.386E-03 
100.000 

2.28OE-12 
22 a. oou 

5 -6 13E-05 
t. 300E+O8 
8 - 800E-14 

1.283E-04 
100.000 

' 3.100E-13 
31.000 

1. z a 3 ~ -  04 
4 0  1 4 0 E t 0 8  
3.lOOF-13 

KOTE: h0 ENTRY I N  COLUHN = NO D A T A  OR NOT A P P L I C A B L E  

1.074E-05 
100.000 

2 JOOE-14 
0.500 

2 4 4 9 E-0 5 
5 .O 14€*Q8 
4.26 7E- 14 

1 ;3U6E-03 
100.000 

2 02 BOE- 12 
228 . 000 

7e550E-04 
lOi).iIJO 

1.2A5E-12 
128.500 

9 . 652E-04 
5.444E +otl 

. 1.617E-12 

PG. 42 



SCHED. NO. INF-6336 
UeSe ATCMIC ENERGY CC'HMISSION 

EFFLbENT INFORMATION S Y S T E M  

EFFLUENT ANALYSI S REPORT 
E R B ~ B L E ~ ~ P ~ ~ Y ~ ~ S L I ~ ~ Z - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

ALRLCLERQUE tlPERATIflh'S rFF ICE 
UNIVERSITY OF CALIFGkNIA - LCS ALAMQS 
L C S  4LAUC.S SCIENT I F  I C  LAP. 

FU-230 U 
CUR 1 E S 
X OF TOTAL 
CLINC. I U C  I / M L  1 
0 CF OFFSITF RCG 

PU-234 U 
CUR I E S  2.886E-04 
& CF TGTAL 100.000 
CONC. (UCIIMLJ 5 600E- 13 
i: OF OFFSITE R C G  56.0CO 

TlrTPL CURIES 2.886E-04 
TCTAL VOLUME (CU. METERS1 5.155FtO8 
T n i b L  c m c .  (UCIIHLI 5.633f-13 

AIReCRNF R t L t A S E S  FOP T b - 3  SM-29 W I N G  7 STACK FE-32 

PU-ZJtr U 
CUR I E S  
1 LiF TGTPL 
CONC. (UCI/ML) 
t OF OFFSITE RCG 

PU-23Y U 
CUR1 E S  3 00 22 E-03 
Z CF TCTAL 1GO.OCO 
c m c .  (UCIIHLJ 6.0 I O E -  12 
Z OF O F F S I T E  R C G  601.000 

T O T b L  CURIES 3.022E-03 
TOTPL VOLCME ICU. N E T t R S J  5-02YEt08  
TOTPL COKC. (UCIIMLJ 6.0 IOE-  12 

30 126E-03 
1c0.000 

5.6 10E-I2 
561.000 

I 

COS E I S  6 1  

3- 126E-03 
5*573E*Q8 
5.610E-12 

5 943E-04 
100.000 

5.540E-12 
554.000 

5-943E-04 
1.073E+08 
5.54CE-12 

1.2 50E-04 
100.000 

4.210E-13 
42.100 

1 o 2 5 0 E-04 
2-970E+08 
4 - 2  10E-13 

e .o71~-05  
1 0c.000 

1 . 3 O O E -  13 
13 .OOO 

8 - 0 7 1 E-05 
60210E+O@ 
1 03 OCE- 13 

.. 

hCTE: NO E K T R Y  I N  COLUMN = F:c) D A T A  OR NOT APPLICABLE 

1 62 5E-03 
100.000 

3 -315E-12 
301.550 

2eBUbE-04 
100.000 

5 60 OE- 1 3 
56.000 

1. IUOE-03 
4.566E to8  
2.197E-12 

3e375E-04 
LOO. 000 

2eB35E-12 
28 3- 500 

3e022E-03 
100.000 

6.OlOE-12 
601.000 

1 232E-03 
4 -  104E+08 
3.89 3E-12 

Pt. 43 



U.J. * I L ~ ~ ~ L  t t \ ; m u b  L W . ~ . I J ~  . A  
EFFLLENT lLFORMATICN SYSTEM 

EFFLUENT M J A L Y S I S  REPORT 
€ L B ~ e ~ ~ C d e ~ E e B ~ - ~ ~ Z ~ ~ ~ ~ ~ ~ ~ - ~ ~  

ALRUCLEROUE OPERATIONS OFFICE 
UhrlVEPSITY OF C4LIFORNIA - LCS ALAMOS 
L C S  ALAMCS SCIENTIFIC LAB 

FACILITY / RELEASE POINT 
NUCLIGE PCG CCCE CY 1972  

AVERAGE OF 
C Y  197% Y E A R S  REPCPTEC C Y  1973 

CHtt l ICdL MFTALLURGICAL R E S E A R C h  
PIRCCCNE RELEASES FOR WING NINE STACK TA-3-29 I 

1-131  iJ 
CUR I ES 7.410E-03 
t GF T O T A L  50.  717  
CCkC. (UCI /MLJ . 2.830E-12 
t C l  OFFSITE RCG 2.830 f 

8 

4 = 840E-03 
93.089 

1 8 4 0 E- 1 Z 
1-840 

4.228E-03 
24.206 

1.600E-12 
1.600 

5.493E-03 
'36.004 

2.090E-12 
2.090 

PFP U 
CUR1 ES 
rZ CF TGTLL 

0 OF OFFSITE WCG 

FU-L3Y U 

CONC. IUCI /HL I  

CUR I ES 
2 OF T O T C L  
CONC . I UC I /ML i 
L O f  OFFSITE RCG 

1.282E-02 
73.374 ' 

4.85OE-12 

3-420E-04 
6.577 

1.300E-13 

6.579E-03 
39.975 

2 490E- 12 

4.713E-04 
3.226 

lat100E-13 
303.000 

4.22BE-04 
2.421 

1.630E-13 
266.667 

1.736E-05 
0.334 

6.600E- 15 
11 -000 . 

3 - 0 3  tlE-04 
1.Y93 

1-155E-13 
192-555  

a UA-IL-BtG U 
C UF. I ES 
Y: OF TOTdL 
ClirVC . t UC I/WL 1 ' 
1 CF OFFSITE RCG 

TOTbL CURIES 

TOTAL C O l C .  UCI/WL I 
TOTAL VOLUME ICU. METERS) 

6.729E-03 
46.057 

2 -570E- lL  

6 . 7 2 9 6 0 3  
46.057 

2 570 E- 12  

5-199E-03 
2 0 6 3 1 E t 0 9  . 

. 1-977E-12 

1 24 3E-02 
2 d d l E t 0 9  
4 7 2  2 E- 1 2 

1.46 LE-02 
2.619E+09. 
5 . 5130~- 12 

1.74TE-02 
2.643Et09 
6.6 10E-12 

- _ .  _. . . .._ . . _ _ _  . -- -- -. . 
. .  

hL'TE: hC EhTRY I N  COLUWN = hrc' O A T A  OR NOT APPLICAHLE PG. 44 COS E I S  6 1  



SCHED. Nn- INF-6336 
U.S. A T C M I C  ENERGY COF!NISSfUN 

EFFLUENT INFORHAT I C N  SYSTEM 

EFFLUENT ANALYSIS REPORT 
€ D & t A L E ~ C B ~ Y E A B L , l S I 2 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

ARCNCR S I T E  E A S T  
AIR2CRMF R € L t A S E S  FOR E-STACK TA-9-21 

It-3 S 
CUR I E S  
2 CF TGTAL 
CGNC. IUCI/MLJ 
% OF OFFSITE R C G  

ti-3 U 
C U R I t S  6.959E+01 
% OF TOTAL Lc0.000 
CLNC. (UC 1/NL J ' 2.900E-06 
9: OF OFFSITE RCG l r450 .000 

TOTAL CUPIES 6.95(iE+O 1 
TOTAL VOLUME ICU. M E T E R S )  2 4 00 +07 
TOTAL COhC. (UCIIML J 2.9YO€-C6 

hP S I T E  
A I  lieORNE RELEASES FOR 16-33-86 STACK 

2.8SSE+O3 CUkIES 
X OF TOTAL 1oo.r)oo 
CUNC (UCI/ML 1 6.13COE-05 
I OF OFFSIT€ RCG 33,999.999 

TOTAL CUP I E S  2-855E+03 

I P-3 U 

TC'TAL VOLUME ICU. M E T E R S )  4.200E+07 
TOTAL COkC. I UC I / M L  J 6 .  Bi1QF-05 

COS €1.5 4 1  

3-59SE+01 
100.000 

1 SOOE-36 
753.003 

3-59SE + O  1 
2.4JOE+07 
1 5UOE-06 

3. e7  SE +03 
100.000 

5.7COE -05 
28*500 .000  

3.875E+03 
~ . B O O E + O T  . 
5.7i)OE-05 

1 -296€+00  
100.000 

5.40CE-08 
2 7000C 

1-296E*00 
2=400E+07 
5 . 4 0 0 E - m  . 
2.828€+03 

100.000 
6 7 OOE-05 

33.4q909Y5 

1.2YCEt00 
100.000 

5.400E-OB 
27.000 

5.279E+01 
lDO.OOO ' 

. 2.2JOE-Jb 
1.100.000 

. .  

LOTE: KO ENTRY I N  CDLUNN = NO DATA OR NOT APPLICABLE 

3 562E+0 1 
2 .400E+07 
1 -485E-06 

40186E+03 
6.567Et37 
6 rn 400 E-0 5 

PG- 45 
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..a. * I l M I L  t l Y C P b I  LL'b'#I..lSSILlr 

EFFLUEhT IAFCRYATION SYSTEM 

EFFLUENT ANAL V S  IS REFORT 
E U B , S ~ l € ~ ~ A & Y E ~ B J ~ l 2 ~ 2 ~ ~ ~ ~ Q ~ ~ ~ ~ ~ Z ~  

A L B U U E R O U E  OPERhTICNS CFFICE 
UNIVERSITY OF CALIFCRhIA - LCS ALdMOS 
LCS ALAYCS SClENTIFIC LAB 

TEN S I T E  
BIPeCRPIE RELEASES FCR S STACK Tb-35-2 

H - 3 .  S 
cuff I ES 
I OF TOTAL 
CONC. (UCl/MLJ 
% OF OFFSITE R C G  

H-3 U 
clrw r ~s 2.519E+03 
0 CF TCTAL 100  .ooo 
LLlhC. (UCI/ML) 1 o B C O E - C S  
Y G'F OFF S I T E  RCG 8r999.996 

TOTAL CURIES 2.519E+C3 
TOTAL VGLUHE (CU. METERS) 1o40OE+08 
TOTAL COhC. I UC I /HL 1 1. RODE-05 

AIFEORNF KtLFClSES T O R  S E  STCCK TA-35-7 

PU-239 U 
CUL I ES 2.759E-Cb 
t OF TOTAL 100.000 
CONL. IUCI/MLJ 1 230E- 14 
X OF OFFSITE R C C  1 .zoo 

TGTAL CURIES 2.7 5%-06 
TOTAL VOLUME [CU. M E T E R S #  2.300Et06 
TOTAL C t h C .  (UCI /Mt )  1.200E-14 

AIReORNE RELEASES FnR NE CENTRAL S T A C K  74-35-7 

PU-239 U 
CUR I E S  

CLJNC. IUCI/MLJ 
UF TOTAL 

Z OF OFFSITE R C G  

4.55SE-06 
lC0.0CC 

3.800~- 14 
3.800 . 

TOTAL LUPIES 4.5SYE-06 
TOTAL VOLUME ( C U .  METERS1 I . ZOOE to8 
TOTAL CONC. lUCT/ML J 3. U O 3 i -  14 

1.232€+03 
100.900 

H. 800E-06 
4 ~ 4 3 3 . 0 0 0  

1.232E+03 
1 . 400E +38 
R .  BJOE-Db 

4.944E-01 
100.001) 

4 .5OOE-15 
0.450 

4.94 SF-07 
1.100E+06 
4.5OCE- 15 

9 . 3 7 ~ ~ - 0 7  . 
100.000 

6.70OE-15 
0.670 

3.378F-07 . 
I o4011E +a8 
6.700E-15 

I . 

. 
10370E+03 

1oo.ooc 
1 000 E-0 5 
5rOC0.000 

I .370E+03 
1 3 7 OE + 0 8 
1 Q OOE-05 

7.019E-07 
100.000 

5.200E-15 
0.520 

7.0 15 E-37 
1.350E+06 
5.200E-15 

5.795E-06 
100.000 

4 200 E- 14  
4.200 

5 79 5 E-06 
1.38OE+OH 
4.200E-14 

cos EIS h1 ACTE: NC E A T R Y  I N  COLUPN = NC C 4 T A  OR NOT APPLlCAPlE 

1 -370Et03  
100.000 

1 o000E-05 
5 9 000 - 0  JO 

i . n 7 6 ~ + 0 3  
Ioo.uoo 

1 340E-05 
6.699 S98 

1.701€+03 
I .390E+OB 
1 227E-05 

1 3 19E-06 
15o.ouo 

7 23 3E-15 
0.723 

1 3 1YE-06 
1.5t13€+08 
7.233 E-15 

3 764E-06 
100.000 

2.890E-14 
2.890 

3 - 764 E-0 6 
1.327€+08 
2.830E-14 
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SCHED. NO. 1NF-6336 
U.S. A T C M I C  ENERGY C O M t 4 I S S I O M  

EFFLUENT INF09HbTICN SYS.TEM 

EFFLUENT ANALYSIS REPCRT 
E D B ~ ~ L E b l T B ~ , Y f B B ~ - l ~ Z Z - I ~ ~ ~ ~ ~ ~ ~ ~ ~  

TEN S I T E  
L I P P C R N E  RELtASFS FOR NE STPCK TA-35-7 

Pu-239  U 
CUR I t S  4.601E-06 
L CF TOTAL 100.000 
CONC. (UC I /nL 1 7 0830E- 14 
% OF OfFSfTE RCG 7.800 

t 

. TOTAL CURIES 4.601E-06 
TOTAL VCLUrtE I C U .  METERS) 5.90GE+O 7 
TOTAL c m c .  (UCIIML J 7. 8OOE-14 

' A l P e C P N F  ktLFASES FOR SE CENTRAL S T A C K  16-35-7 

Plt-239 U 
CUk I ES 
!Z CF TOTAL 

Y CF C F F S I T E  RCG 
CUNC. IUCI/MLJ 

TOTAL CUPIES 
T O T A L  VOLUME ICU. METERS)  
TOTAL C U M .  ( U C l / M & J  

1.054E-06 
100.050 

30100E-14 
3.110 

1.054E-Cb 
3.400EtO7 
3.1 ODE- 14 

A I  RPORkE RELEASFS F T R  SOUTH STACK TA-35-7 

PU-23Y U 
CUK I ES . 2.667E-07 
Z OF TOTAL 100.000 
CCINC (UC 1 /ML J 5.800E-15 
L OF O F F S I T E  R C G  0 . 5 8 0  

ror+ C U P I E S  2.667E-07 
TOTAL VOLUME (CU..HETERSI 4.600E+O7 
TOTAL CONC. (UCI/ML 1 5.800E-15 

COS E I S  61 

5 7 1 9 E-0 7 
iao.ooo 

1.103E-14 
1.100 

5.7 1FE-0 7 
5.2I)OE +07 
1.100E-14 

' 2. ~ S Y E - O ~ .  ' 

1oo.ooo 
6.500F - 15 

Oat50 

2.859E-07 
4.400E+07 
6.500E- 15 

6.399E-08 
100.000 

2.Oi)i)E- 1 5  
0. Z O O  

6 .  M5E-08  
3.200E+OI 
2.000E- 15 

1.300E-06 
1 0 0  .ooo 

2.6OOE-14 
2.600 

1.300E-06 
5.00OEt07 
2.600E-14 

L.00eE-01 
ioo.oao 

2 -400E-15 
0.240 

a .  

1 a 008 E-07 
4. 200E*07 
2.400E-15 

1oOZOE-08 
100.000 

3o00UE-16 
0 -030 

1.0 20 E - O @  
3.400Et07 
3 00  OOE- 16 

NOTE: NO E h T R Y  IN COLUPN = 9 C  O A T A  OR NOT dPPLICAELE 

2.15RE-06 
100.0~10 

2.15AE-06 
5.36 l E * 0 7  
3 -83 3E-14 

4 802 E-Q 7 
100.000 

1 -330 t -14  
1.330 ' 

4.802t-07 
4.3JOE+3 7 
1 330F-14 

1 136 t -07  
1oo.aoo 

2.7OOE-15 
0.270 

1.136E-07 
3 733E +07 
2 7 m E - 1 5  

. -  ._. -. . 

PG.  47 



U.S. A T C C I C  ENERGY C C i 4 H I S S I O N  
E F F L L E R T  I h F C R K A f I C h  SYSTEM 

E F F L U E N T  A N A L Y S I S  REPORT 
ETBL4lEblCALYEB!i5,1912- I H B C U G U J 9 2 4  

A L @ U C t E R O U E  C P E R A T I C h S  C F F I C E  
U N I V E R S I T Y  O F  C C I L I F O R N I A  - LOS ALAMOS 
LOS ALAMCS S C I E N T I F I C  LAB 

h-SITE 
A I R I C R N ' I :  R E L t A S E S  FOR W A I N  S T A C K  T A - 4 1 - 4  . 

H-3 U 
CUR I ES 10 1 1 0 E * O 2  5 9 1 ')E + 0 1 
g UF T O T A L  1J0.000 100.050 

1 e 6 0 0 E - 0 7  
80.000 

CUNC. ( U C I / H L  I 3.003E-07 
Y OF O F F S I T E  R C G  1 5 0 . 0 0 0  

t 

P U - 2 3 8  U 
C U K I  ES 
r: OF TCTAL 

t CF O f - F S I T F  R C G  

P U - 2 3 4  U 

CIJNC. ( I ) C I / p L )  

C U l i  I E S  1 . 0 3 6 E - 0 5  
X CF TCTAL 
CCNC. (UCI/ML) 2 . 8 0 0 E - 1 4  
% OF O F F S I T E  RCG 2.8CO 

T O T A L  C U R I E S  1. I 1 0 E + O 2  
T O T A L  VCiLUWE (CIJ.  M E T E R S )  3 . 7 0 0 E 4 0 8  
T O T A L  COhC. ( U C I / M L I  . 3.0GCE-07 

t t f A  L TH R E S EA F.C H L A B  C I) AT0 hV 
A I P E C P H F  R C L E A S E S  FTP TP-43 S T A C K  F E - 1 0  

P-32 U 
CUR I E S  
3 Ob T O T A L  
CONC. ( U C I / H L  I 
8 OF O F F S I T E  RCG 

IX IS  E I S  61 

1 - 5 1  7E-06 

4 . 1 0 9 E - 1 5  
0.410 

5 . 9 1 9 E + 0 1  
3 . 7 0 0 E 4 0 8  
1 o 6 0 U E - 0 7  

I 

9.553E-06 
81.667 

4.900E-14 
0.002 

8 5 0 8 E + O 1  
100.000 

2 300E-0 7 
115.030 

NOTE: NO ENTRY I N  COLUMN = kO D A T A  OR hi01 A P P L I C A B L E  

1.5 1 7 E - O b  

4 1 0 0 E - 1 5  
0.410 

1 - 0 3 6 E - 0 5  

2 . 8 0 0 E - 1 4  
2.1100 

8.508€+01 
3 . 7 6 0 E + d 8  
2 . 3 0 0 E - 0 7  

9.553E-Ob 
111.667 

4 . 9 0 0 E - 1 4  
0.002 

PG. 48 



SCHED. NU. I N F - 6 3 3 6  
U.S. A T O M I C  ENERGY C O M M I S S l O N  

E F F L U E N T  I K F O R W A T I G N  S Y S T E M  

R U N  D b T E :  O b I O Y l r >  

E F F L U E N T  A N A L Y S I S  PEPCRT 
f P B ~ f ~ L ~ ~ C B ~ ~ ~ € ~ K S ~ l ~ Z Z ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

ALCUCUEROUE C P E R A T I C K S  O F F I C E  
U N I V E R S I T Y  O F  C A L I F O R N I A  - L C S  ALAMOS 
L C S  A L b M C S  S C I E N T I F I C  L A B  

H E A L T H  P E S L b R C H  LAeCFCTORY 
hIPt !CRNF W E L t A S E S  FPQ T b - 4 3 - 1  S T A C K  F E - 1 5  

i 

C-:* U 
. CUR I cs 

1: C f  1 C T A L  
CONC. I U C I / M L  J 
% O f  O F F S I T E  RCG 

P - 3 2  U 
C U R I E S  
Y OF T C T b L  
CUNC. ( U C I / M L l  
t OF O F F S I T E  RCG 

P U - 2 3 M  U 
CUE 1 ES 
*r OF T O T A L  

0 bF O F F S I T E  RCG 

PU-23'1 U 

CONC. I U C l / M L l  

CUR I ES 
'L CF T C T P L  
C C M  . 
X OF O F F S I T E  R C G  

I UC I /EIL I 

TI?TbL C U L I E S  
TCJTAL VOLUME (CU. M E T E R S )  
T O T A L  CflhC. ( U C I / M L  J 

4 . 7 5 1 E - 0 6  
5 . 4 J O E + 0 7  
8. MOOE-14 

A I P E C R N E  R t L E P S E S  TOP T b - 4 3 - 1  S T A C K  F E - 2 4  

P - 3 2  U 
C U K I  ES 
% ' O F  T C T A L  
CONC. ( U C I / H L J  
!# OF O F F S I T E  R C t  

2 .  1 6 O E - 0 7  
- 100.050 
1.21JOE-15, 

0.120 

4.75 1 E - 0 6  
100.000 

8 .  a 3 3 ~ - 1 4  
a. aco 

2 . 1 6 0 E - 0 7  
1.8iYOE+08 
1. 2 O O F - 1 5  

1 -03YE-05 
s2.905 

5.500E- 14 
0.002 

1 o039E-05 
92.905 * 

5 .500E - 14 
0.002 

2 1 6 0 E - 0 7  
1 5 0 0 330 

1 o 2 U O E - 1  S 
0.120 

2 071 2F-06 
5 3 . 5 4 7  

4 . 6 1 0 E - 1 4  
4.610 

5.38 5E-06 

4.9 4 7 E  - 1'4 
1 - 4 1 0 E + 0 8  

1 . 1 0 0 E - 0 7  
100.000 

2 0 200 E- 14 

1. LOOE-07  
100.000 

2.200E- 14 
c.001 0.001 c 

NOTE: NO E K T R V  I N  C O L U V N  = h'C C A T A  OR NCT A P P L I C A e L E  PG. 5 1  



U.S. A T C M I C  ENERGY C O M M I S S I O N  
E F F L U E N T  I N F O W P A T I C N  SYSTEM 

E F F L U E N T  A N A L Y S I S  REPCRT 
€ R B - t ~ L E ~ L ~ & Y E Q 5 ~ , 1 9 Z Z - ~ ~ ~ ~ ~ ~ H ~ ~ Z ~  

ALRUCUEROUE O P E R A T I O k S  C F F I C E  
U N I V E P S I T Y  OF C A L I F O K K I A  - L O S  4LAMOS 
L C S  ALAMCS S C I E N T I F I C  L A B  

H E A L T H  P E S F A R C H  L A P C P L T C K Y  
A I  FPGPNF R E L E A S E S  FOR 14-43-1 STACK F E - 2 4  

P U - 2 3 Y  U 
cur I t S  2 . 4 7 0 E - 0 8  
Z CF T O T A L  100.3011 
CUNC. f U C I / M L  1 1.300F.- 1 4  
C LiF O F F S I T E  RCC 1.3GO 

T O T L L  CUF. I E S  2.4 7 0 E - 0 8  
T O T A L  Vl iL lJME (CU. M E T E R S )  1 . 9 0 O E + 0 6  
TCTCI. CONC. ( U C I / H L I  1.300E-14 

UA.-51TE 
AIFEOPNI:  R E L E P S F S  FCR E-ST I ICK TA-46-1  

u-2 J 5 u 
CUR I E S  9.61! BE- C 6  
X CF T O T A L  1oo.r)oo 
CUNC. ( U C  I / M L l  5.700E- 13 
S GF O F F S I T E  P C G  14.250 

T O T A L  CUG I E S  9 . 6 8 8 E - 0 6  
TOTLl  VOLIJME (CU. HETE.RS1 1.70ilE+07 
T O T L L  ClrNC. ( U C I / M L  1 5 7 0 0 E -  13 

A I F E O V F l F  R E L E A S E S  FOR 10-46-16 STACK 

11-235 U 
CUR1 E S  e I ~ B E - O ~  
f UF T O T I L  100. oco 
CONC ( U t  I /ML I 1.000E-12 
'5 DF UFFS1TF RCG 25.000 

TOT AI. CUR 1 E S  @.198E-G6 
TOTLL VOLUME I C I J .  M E T E R S )  8 . 2 0 0 € + 0 6  
T O T N  CL1NC. I U C I / M L  I 1.OOOF-12 

9 -51  CE-39  
1oo.oilo 

2 . 8 0 0 E - I S  
0.280 

t 

9 5 1 OE-09 
3.4 COE t 06 
2 o f l J O F 1 5  

1 - 7 2  OE -07 
100.0(13 

4 . 3 0 0 E - 1 4  
1.075 

1 72 OE-0  7 .  
4 . 0 0 0 E + 0 6  
4 - 3 0 0 E - 1 4  

9 . 6 8 8 E - 0 7  
100.000 

5.100E-13 
12.753 

Q. 6 8 O E - O l  
. 1 .9dOE+Ob 

5.100E-13 

1. IOOE-07 
5.000E+O6 
2.2OOE- 14 

. .  

. hOTE:  hC EKTPY I N  COLUYN = hC O A T d  OR ROT A P P L I C A B L E  

1.71 1 E - 0 8  
100.000 

7 - 9 r ) O E - l S  
0.740 

4 . 8 0 6 E - 0 8  
3 . 4 3 3 E t O b  
1- 2 6 0 E - 1 4  

4 -930E-06 
103 -030 

3 . 0 6 5 E - 1 3  
Yo662  

4 . 9 3 0 E - 0 6  
1 .050€+07 
3 . O b 5 E - 1 3  

6 .584E-06  
100.000 

7 . 5 5 0 E - 1 3  
18.075 

4 S 8 4 E- 0 6 
5.050Et06 
7.5SOE-I 3 
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SCHC-D. hC. I N F - 6 3 3 6  
U.S. 4 T O M l C  ENERGY CCHHISSION 

EFFLUENT INFORMATI OK SYSTEM 

RUN DATE: 0 6 / 0 9 / 7 5  

lJ-2 3 5 U 
CUR1 ES 1.100E-04 9 . 0 9 ~ - 0 7  
% CF TOTAL 100.000 
CUkC. I U C I / M L I  1 -000E-  11 
L CF OFFSlTF R C G  250.000 e. 7 5 0  

140.000 
3.5JOE-13 

f 

TOTbL CURIES 1.1 JOE-04. 
TOTAL VOLUME ( C U .  METERSJ 1.1flX+07 
TOTAL CGNC. 4 UC I /ML  J 1 .OOOE- 11 

. A I R e O G N E  RELEASES FOQ 11-46  BUILOING 3 1  FE-26 (SCUTHkESTJ 

11-236 u .  
CUP I E S  

CDNC. IUCI /MLJ  
. . % OF TCTAL 

4 GF OFFSITE R C G  

TOTAL CURIES 

TOTAL COPJC. ( U C l / M L J  
TOTAL VOLUME (Tu. METERS)  

AIRBOPFIE RELEASES FOR TA-46 RUILOIWG 31 STACK FE-1 (NCRTHJ 

U-235 U 
CUKIES 
X CF TOTAL 
CtJbIc. (UC I /ML J 
I OF O F F S I T E  R C G  

U-23b U 
CUI; I ES 
t CF TOTAL 
CCNC. ( U C I / M L I  
X CF OFFSITE R C C  

TOTAL CUKlES 

TOTAL CCNC.. I I j C I / M L  J 
TOTAL VLILUME (CCI .  HETERSJ 

COS EIS 61' 

5 .54  9 E - 0 7 
130.000 

1.500E-14 
0.375 

5.54Y E-07 
3 7COE t C7 
1.5r)OE-14 

. 

9.C90E-07 
2.6OGE +Ob 
3. SOOF- 13 

9 0 1 8E-08 
103.000 

2.200E-14 
0.553 

9 -01 RE-08 

2.200E-14 
4.10CCt06 

S 5 S E E-0 8 
LOO .ooo 

1 0 2 0 0 E- 1 4 
0.240 

, 9.598E-08 
0 A 0 0 E + 0 6  
1.200E-14 

5.544E-05 
150.000 

5.175E-12 
129.375 

5.544E-05 
6 -8L;OE +06 
5.175E-12 ' 

~ . ~ s ~ E - o o  
100.OOO 

1 .ZSOE-14 
0.240 

3 -225E-07 
100.350 

1 - 8 5 0 E - 1 4  
0.462 

6 -0 00 E +OS 

. .  
NOTE: NO ENTRY YN COLUMN = NLI DbTA OR NOT APPLICAELE 

3 225F-07  
1 .390Et07  . 
1.850E-14 
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U.S. ATCMIC EWERGY COHHISS ION 
EFFLUENT INFORNATIGN SYSTEM 

EFFLUtNT ANALYSIS REPORT 
€ ~ - L ~ L € ~ C ~ B Y f B B ~ - 1 ~ 2 2 - 1 ~ ~ ~ ~ ~ ~ - ~ 2 ~  

h A - S I T E  
AIRClXNE RtLEASES FCP TA-46 BUI lC IhG 3 1  STLCK FE-25 [SGUTh) 

U-235 U 
CURI ES 1 560E-06 3.023E-08 
Z OF TCTAL 103.003 100.000 

6.300E-IS 
0.157 

CUNC. l U C I / n L I  5. ZOCE- 14 
Z OF OFFSITE R C G  1.3CO , 

4 

LJ-238 U 
CIJF I ES 
% GF TOTAL 
CIJNC. (UCI/MLJ . 
Z Of- OFFSITF kCG 

TOTAL CURIES 1 560 E-06 
TOTAL VULIJHE ICIJ. METERS)  3.00GE+C7 
TOTAL C0I:C t U t  I /HL 5.200E-14 

R A D I O C k E M I S T R Y  S I T E  
AIRBCRtiE R E L E A S E S  W l P  S STACK TA-48-1 

MFP U 
9.238E-05 

. Y2.664 . 
CUR 1 ES 
L CF TOTAL 
CUNC. [UCI/MLJ 1 200E- 13 
% OF OFFSITE R C G  

u-235 U 
CURI ES 7.314E-06 , 
0 CiF T O T A L  7.336 
CUhrC- IUCl/ML) . 9.500E-15 
% OF OFFSITE R C C  0.237 

TClTpL CURlES 9 0969F-05 
TOTAL VCLUME LCU. METERS)  7.70OF+08 
TOTAL CUNC. IUC I/ML I 1.295i-13 

CfiS E l 5  61 

2.959E-07 
100.000 

3.700E-14 
0.740 

3. o 2 3 E -0 a . 2.95SE-07 
4. ROOE *Ob 8.000E+O6 
6.33JE- 15 3.700E-14 

1 

i 

7 o 9 5 O E - 0 7  
100.000 

2.9 15E-14 
0.728 

3 2 92 E-05 8- 2 7QE-05 
95.116 98.532 

3.700F-14 C. 40OE- 14 

1 . 6 9  1E-06 
4.804 

i . 9 0 0 ~ - 1 3  
0.047 

3 4 6  I E - 0 5  
8.930E+OIJ 
3.890E-14 

1 2 3 2 E- 01 
1.468 

1.400E-15 
0.035 

. 

8 3 9 4 E-0 5 
8.800E+08 
9 54CE- 14  

2.959E-07 
100.330 

3.7COE-14 
0.740 

6.934E-05 
95.437 

8 367 E- 1 4  

3.412E-06 
4.562 

4.26 7E- 15 
0 -  106 

7.275E-05 
8.467E+08 
8 793F-14 

. -  

hCTE:  hC E h T P Y  I N  COLUMN = NC O A T A  OR NOT BPPLICAaLE PG. 54 
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SCHEO. NO- X N F - 6 3 3 6  
U.S. A T C M I C  ENERGY C C M H I S S I O N  

E F F L U E N T  I N F O R M A T I O N  S Y S T E M  

ALRUCCERQUE C P F R A T I C K S  C f F f C E  
U N I V E R S I T Y  OF C P L I F U F i N I A  - L C S  ALAMOS 
L C S  A L A H C S  S C I E N T I F I C  L A B  

TA-SO L I C U I D  k A S T E  T Q F A T Y E h T  P L A N T  
AIAEl?PkE R E L L A S E S  FCR N E  S T A C K  TA-50-1 

MF P U 
CUEclES 5 -579E-05 

CF T O T A L  83 03 33 
CUkC. (UC I /wL 1 1 RGOE- 13 
Z CF O F F S I T F  RCG 

PII- i! 3 9 U 
CUR1 E S  1.1 16F-OS 
X ,  UF T O T A L  16.667 
CUhiC. l U C I / M L  1 3 .630E-  14 
%' OF  C l F F S I T E  R C G  3-600 

T O T A L  C U f i l E S  t o 6 S ; S E - C S  
T O T A L  VOLUME tCU. M E T E R S )  3.10CE+C8 
T O T A L  CQhC. f U C  f / M L  J 2 .16OF-13  

A IRPCRWE W t L E A S E S  FCIR S E  S T A C K  TA-5C-1 

M F  P U 
. C U R 1  E S  8 . 4 4 8 E - 0 5  

t CF T O T A L  86.093 
COluC. I U C I / M L )  1 3 0 d E - 1 3  
4 Gb O F F S I T E  R C G  

P U - 2 3 9  U 
C u t  I E S  1.365E-05 
0 O f  T(1T4L 13.907 
CONC. l U C I / H L I  2 . 1 0 0 E - 1 4  
Z nF O F F S I T E  RCG 2.100 

T O T A L  C U R I E S  9 o 8 1 3 F - 0 5  

1. 5 l O E - 1 3  
T f l T C L  VOLUME (CU.  METERS)  6.503E 08 
TLlTAL CUNC. I U C I / M L  b . .  

GJS E I S  61 

7 .7S8E-06  
87.719 

2 . 0 0 0 E - I  4 
t 

1.092E-06 
12.281 

2 BOOE- 15 
O.2HQ 

f l a H 9 0 E - 0 6  
3 .90CE+08  
2 . 2 8 0 E - 1 4  

9 . 0 0 t l E - 0 6  
87.119 

1 o 7 0 J E - 1 4  

1 . 3 2 5 E - 0 6  
12.821 

2.5JfiE- 15 
0.250 

1 . 0 3 3 E - 0 5  . 
5 .330E*Ot l  
1 . 9 5 0 E - 1 4  

I 

L 

3- 4 7 4 E - 0  5 
98-116 

1 L 30E-13 

6 6 I1 E-07 
1.884 

2 - 1 7 O E - 1 5  
0.217 

3 . 5 4 1 E - 0 5  
3 - 0 7 5 E t O B  
1 .15ZE-13  

5 2 6 S E-05 
97.669 

8 .13CE-14  

1 2 5 7 E-06 
2 0 3 J l  

1 .940E-15  
0.194 

5 3 9 5 E- 0 5 
e . 4 a x t ~ 8  
8.324E-14 

3 - 2 7 8 E - 5 5  
1-06 89. 3 E - 1 3  722 

4.30 6 E-06 
10.277 

1.366E-14 
1 m365 

3 .70a~- -o5 
3 - 3 5 U E  *011 
1.Lk iOE-13 

4 0 8 7 3 E - 0 5  
90.313 

7 . 6 l O E - I 4  

5.4 1 0 E-06. 
90686 

804t lOF-15  
0.848 

5.4 1 4 E - 0  5 
6=094E+08 
8 - 4 5 BE- I 4  

hCTE:  hC E h T R Y  IN C O L U P N  = %I2 C L T A  OR N O T  A P P L I C A 8 L E  PG. S 7  



U.S. A T C Y l C  ENERGY C O V I ’ S I S ~ A L A  
E F F L U E H T  I & F G R M b T I Q N  S Y S T E M  

E F F L U E N T  A N A L Y S I S  I;EPORT 
E T B , ~ L € ~ A ~ Y E P B f , ~ ~ Z Z - ~ ~ B ~ ~ ~ ~ - l ~ ~  

ALBUCUEROUE O P F R A T I C K S  O F F I C E  
U N I V E R S I T Y  OF C A L I F O R f $ I A .  - L C S  A L A N O S  
L C S  ALAMCS S C I E N T I F I C  LAB 

n r p  u .  
CUP I ES . 4.234E-C6 
t OF T O T A L  64.167 
CENC. IUC I /ML J 7 . 7 0 0 E - 1 4  
% UF O F F S I T E  A C G  

P U - 2 3 Y  L 
CUR r ES 2 . 3 6 S E - 0 6  
% UF T C T A L  35 .823  
CUNC. I L ; C I / M L I  4 .3OOE- 14 
I CiF O F F S I T E  RCG 4 . 3 C O  

T C T A L  C U P I E S  b m 5 9 9 E - 0 6  
T O T A L  VOLUME ICU. M E T E R S 1  5 . 5 3ilf +67 
TOT bL CUIUC. ( U C  I/HL 1 1 . 2 0 0 E - 1 3  

C. P. 4NCERSON MESON P H Y S I C S  F A C I L I T Y  
4 1 F P C P N F  R E L E A S E S  FOR T A - 5 3  0 WING 

H A P  U 
C b H I E S  
0 OF TOTAL. 

% OF O F F S l l E  k C G  
CUNC ( U t  1 /ML I 

T O T A L  C U P I E S  

T Q T b L  COFIC. ( U C I / M L  J 
T O T A L  VIJLUME (CU. W E T E R S l  

cas €IS 11 

4 . 0 3 l E - 0 7  
81.356 

9.630 E- 15 
1 

9.23P.E-08 
18. C 4 4  

2 . 2 0 0 E - 1 5  
. 0.220 

4.955F-37 
4 . 2 0 3 € + 0 7  . 
1 0 1 8 0 E - 1 4  

2.3 92 E - 0 6  
5 1  -953 

4 . 3 9 0 E - 1 4  

2.2 12 E-06 
48.047 

4 O6OE- 1 4  
4 .!I60 

4 6036-06 
5 . 4 4 9 E t 0 7  
8 4 5 O E - 1 4  

2 . 5 4 3 E - 0 6  
65. L125 

4 3 5 0 E - 1 4  

I o 5 5 6 E - 0 6  
34.174 

2. 8 6 0 E - 1 4  
2.8hO 

3 H99E-06 
5 . 05 OE tu7 
7.2 l o t - 1 4  

hCTE:  hC. ENTPY IN C O L U V N  = NC C A T A  OR NOT A P P L I C A E L E  Pt.. 58 . 



U.S. ATCHIC ENERGY COHMISSION 
EFFLUENT INFORNITICN SYSTEM 

EFFLUENT PNALYSI S REPORT 
E C B , L P L E ~ ~ e B , X € b g S , 1 ~ ~ 2 - ~ ~ ~ ~ ~ ~ ~ - 1 ~ ~ ~  

ALHCGUERQUE OPERAT I OKS CF F ICE 
UNIVERSITY O F  CALIFORkIA  - L C S  ALAMOS 
LCS ALAHOS SCIENTIFIC L4R 

PRESS @UILCIhC 
bIR@CRN€ R E L F A S E S  FOP WEST STACK 74-3-35 

11-235 U 
CUP I ES 8.758E-Ob 
t CF TOTbL 100.000 
CONC. IUCI/ML) 7.35QE- 1 4  
3 OF O F F S I T E  RCC 1. e 2 5  

I 

1.82 SE-05 
100.000 

7.330E- 14 
1.825 

f 

1 0 2 05 E-06 
100.000 

4.800E-15 
0.120 

9.403F-06 
130.050 

5.027E-14 
1.256 

TOTAL CIJF I E S  8.758E-Ob 
TOTAL VOLUME IC11. P€TERS) 1.230E+08 
T m h i  C O I ~ C .  (UCIIML) 7 300E- 14 

* AIPBCRNE RELkASES FOR Nk S T I C K  16-3-35 

1.825E-05 
2.513E+08 
7.300E-14 

1.205E-Jb 
2.51OEt38 
4 .  8OOE-15 

'3.403E-06 
2.070E+08 
5.027E-14 . 

u-235 U 
cub I t S  1.700E-05 
'b CF T G T A L  1 0 0 - i) 00 
CCNC.  IUC I /ML 1 1.000E-13 
E OF UFFSITE RCG 2 . 5 0 0  

1 -7GOE-05 
1 GO. 000 

1 .DOOE-13 
2.500 

T t l T A L  CURIES' 1.7i)OE-05 
TOTLL VULUNE ICU.  METE-RS) 1.700F+08 
TClTAI. CONC. 1 UC I/HL 1 1.JOOF-13 

S I G M A  E L l I L C r h G  
AIRPFkNF fi€LFPSES F O R  NU STACK TA-3-6b 

u - 2 3 t l .  U 
CUR I ES 1 560E-04 
Y CF TOTAL 100.030 

Z GF OFFSITE RCG 8.000 

TOTAL CUPIES 1.560E-04 

CllNC. IUCI/MLJ 4 -0 00 E- 1 3 

TOTE1 VULUME (CU. METERS1 3.9COE+OR 
TOTAL C O N , .  IUCI/MLI ' 4 0 J 3 E- 13 

8 .094E-05 
100.530 

1 - 8 1  7E-13 
3.633 

1.487E-05 
100.000 

2 50 0 E- 1 4 
0.500 

7.199E-05 
100.000 

1.200E-13 
2.400 

1 . 4 ~ 7 ~ 0 5  8m094E-05 
5-283f +OB 

2.5JOE-14 1 8 17E-13 
5.950E+08 

... . -. . - - -  

NUT€: NO ENTRY I N  COLUPlu = NC D A T A  OR NOT APPLICABLE PG. 59 LOS E I S  b l  



U . S .  ATOMIC ENERGY COMCISSIUN 
EFFLliENT INF04Mt iT ION SYSTEM 

EFFLUENT ANALYSIS REPORT 
EPB-~lEblCeBYE~RSJ912,I~eTUELI~~ 

ALBUCLERQUF CPERATIGNS CFFICE 
UNIVERSITY OF CALIFCIRNIA - L C S  ALAHOS 
L C S  bLArCS S C I E N T I F I C  L A R  

5 I GMA 9 t1 I L I! I EJG 
A I R C C R # E  RELEASES FOR NE STACK 76-3-tC 

11-235 U 
CUR1 ES I 1 7 0 E - 0 4  
'L OF TOTLL 1co. 000 
c m c  . (UCX/)tL) 1.800E-13 
4 GF O F F S I T E  RCG 4.500 

U - 2 3 8  u 
CUG 1 ES 
X Uf- TOTAL 

0 CF OFFSITE RCG 
CilhC. l U C I / H L l  

TOT dL ClJC 1 ES 1.17CE-C4 
TOTEL VCILUME (CU. METERS) 6.500E+08 
TOTAL CONC. ( U C I I P L )  1.8013 E- 13 

A I R E C R N F  RELEASES FOR SE STACK TA-3-66 

u-235 U 
CUR 1 ES . 1.530E- C 5  
9( OF TOTAL 103.000 
CONC. I U t I / M L I  S. IOOE-  14 
X C F  CiFFSITE RCG 1.275 

TOTAL CURIES 1.530E-05 
TOTAL VOLUME ICU. METERS) 3.00CE+CB 
TOTAL COKC. IUC~IM. I 5.100E-14 

A l P P @ R N €  GELLASES FOR NORTH STACK TA-3-66 

u-239 U 
. CULIES 

0 CF TOTAL 
CCiNC . 
Z OF O F F S I T S  RCG 

I UC: /ML I 

7.538E-05 
1 GO. OCO 

1.300E- 13 
2.690 

TOTAL CURIFS 7.538E-05 
TGTAL VOLUME ICU. H € T E R S )  5 .803Et08  
TOTAL.  CDNC. I U C I / M L I  1.300E-13 

9.758E-05 
100.000 

1. 600E- 13 
3 0 ZilU 

9.75 aE-05 
6 0 1 0 0 E t 3 8  
1 630E- 13 

2.6236-05 
130.003 

3 . 2 .I 0 € - 1 4 
0. eo0  

2 62 3E-05 
8.200E+08 
3.200E-14 

So71YE-05 
10G. 000 

1.1ClOE-13 
2.203 

S.71'4E-05 
5 ZOOE +08 
1 IOOE.-13 

7.876E-06 
100.000 

1 3 0 0 E-1 4 
0.260 

7 8 7 6  E-06 
600kOE+00 
1.3OOE-14 

6 

2.9 11 E-06 
100.000 

3- 700 E- 15 
0.092 

2.9 1 1 E- O b  
7 - 8 7 0 E + 0 8  
3.700E-1 S 

4 0 4 4 5 E-OS 
100 .OOO 

8.590 E- 14  
1.700 

4 . 4 4 5  6 0 5  
~ . Z ~ O E + O ~  . 
8.50CE-14 

305 E I S  61 LCTE: h C  EhTRY IN CCLLPh = hC C A T 4  OR NOT APPLICAeLE 

1 . 170E-04 
100.300 

l o d 0 0 E - 1 3  
4 -  500 

5.273E-05 
100.000 

8 h 5 0 E - 1 4  
1 7 3 0  

7 .4 I 4E -0 5 
b .220E+OU 
1.177E-13 

1.48 1 E-05 
. 100.000 
2.890E- 14 

0.722 

1 4 8  1E-05 
6 .357Et08  
2.890E-14 

5 90 1 E-05 
IO0 .DO0 

1.083E-13 
2.166 

5.9iIlE-05 
5 .410Et08  
l.IJL13F-13 

PG- 60 



SCHED-  h t .  IkF-6336 
U.S. A T C M I C  ENERGY C O H P I S S I O N  

E F F L U E L T  I N F n R H A T I C N  S Y S T E M  

E F F L U E N T  A N A L Y S I S  R E P C R T  
E L B L e L E ~ ~ ; B r r Y € e E L ~ S Z Z - ~ B ~ ~ H ~ ~ ~  

A L R L C b E R O U E  O P E R A T I O N S  O F F I C E  
U K I V E P S I T Y  O F  C P L I F O P N l a  - L C S  A L A H O S  
L O S  ALAt4C.S S C I E N T I F I C  L P R  

SIGNP E U I L C I k C  
A I  PPURNF R € L t A S E S  F f l A  W€ST CENTRAL S T A C K  T A - 3 - 6 6  

TH-232 U 
CUR I FS 2 . z n o ~ - c 5  1. ShOE-05 

100.000 
4.OOOE-13 

% LF T C T A L  103.000 
CONC. ( U C  1 /ML  I 6.01)OE-13 
Z I J~  O F F S I T F  RCG LO. 000 4 C. 000 

t 

11-235 U 
CUR I ES 
I CF T C T A L  
CCNC. ( L t l / H L )  
t OF O F F S I T E  RCG 

T O T A L  CUE I E S  2.2HOE-35 
T O T A L  VOLUME (CU. METERS) 3.800€+07 
T O T A L  COhC.  1UC I / H L  b 6 . 0 0 0 E - 1 3  

A I R e C R N E  R E L E A S E S  FCR NW COPNFR S T A C K  T A - 3 - 6 6  

11-235 U 
CUR I ES 
!4 OF TOTAL 
CChC. I U C I / M L )  
Z GF T ) F F S I T E  RCG 

U-23k U 
CUR1 E S  
x LF T O T A L  
CCIJC. (UCI/ML 1 
1 CF O F F 5 I T E  R C G  

T O T A L  C U R I E S  
T O T A L  VLLUME (CU. M E T E R S )  
T W 4 L  CGhC. ( U C I / I p I L )  

CCS EIS 61 

6.7 1Y E - 0 6  
LOO .DO0 

2.100E- 13 
44.200 

6.7 19E-06 
3 .ZOOS +07 
2 1OaF-13 

1 56E-05 
3.90i)E +O? 
4 o O 0 O E -  13 

1.60GE-06 
1 DO. 000 

1.000E-13 
2.900 

1.6iIOE-Ob 
1.600€+0? 
1.03nE-13 

i 

1 -920E-05 
10o.i)rJo 

5.0OOE-13 
5o.oI)o 

2.40SE-06 2 e4G9E-06 
100.000 100.3L~O ’ 

6. LOO€-15 6.1OOF-15 
0.152 0.152 

2 4 0 F E - 0 6  
3 . 9 5 0 € + 0 8  
6 1 0 0 E - 1 5  

1.360€-05 
1.573E+08 
3 3 5 4 E - 1 3  

1 . 7 6 0 E - 0 6  1 76OE-06 
100.000 

1.100E-13 1 L 3 0 E - 1 3  
2.750 2.750 

1c0.000 

1.760E-06 
1.600E+O7 
l o 1 0 0 E - 1 3  

KCJTE: h O  ENTRY IN C O L U P N  hC D A T A  OR N G l  4 P P L I C A e L E  

4 159L-06 
100.000 

1 550E- 13 
3.100 

3.359E-06 
Z.l33E+07 
1 ‘*JOE- 13 

PC. 61 



U.J. Club'..., L , U , . . C b  1-. . 
. EFFLUENT INFORMATICN SYSTEM 

EFFLUENT ANALYSIS REPORT 
f P e t B I E l r B e , Y E e S ~ l 9 ~ 2 - ~ ~ S ~ ~ ~ ~ ~ Z ~  

ALRbGLEPQUE OPERATfChS CFFICE 

LCS ALAWCS SCIENTIFIC LAB 
UNIVERSITY OF CILIFORNIA - Las ALAHOS 

'AGILITY / RELEASE PCtNT 
KUCLICE RCG CCCE CY 1972 C Y  1973 

AVERAGE C F  
C Y  I S 7 4  Y E A R S  R E P C P T E C  

TECH $FOPS L C C I T I G N  
AIRBCRNF RELEASES FCR M A I N  STACK TA-3-102 

U-235 u 
C U R 1  ES 6.4  79E-OS 
X OF TOTAL 100.050 
CChC- (UCt/ML) 2 -70OE- 13 
L UF OFFSITE R C G  6.750 

t 

U-238 U. 
CUR1 E S  
X CC T O T A L  

Z OF OFFSITE HCG 
CONC IUC I /ML J 

TOTAL CUCIES 6.479E-05 
TOTAL VOLUMF [CU. M E T E R S )  2.4OOE+08 
TOTAL CONC. I U C I / M L )  2.703E-13 

I ROLLIhG F I L L  HUILCINC 
* hIRf!CjRNE GELCbSES FCP NORTH STACK TA-3-141 

U-23d U 
3.739E-06 

100 .ooo 
CUH I E S  
I C f  TOTAL 
COkC. IUCI/MLI 1. 700E- 14 
% CF O F F S I T E  R C G  0.340 

TCTAL CUPIES 3.739E-06 
TOTAL VOLUME (CU. M E T E R S )  Z .ZOOE+OB 
TOTAL CUNC. lUCl /ML 1 1 7WE-14 

c r s  E I S  6 1  

9.74BE-06 
100.000 

3.900E-14 
0.780 

9 7 4 8E-06 
2 SOOE +Od 
3 -9iYOf-14 

2 -9995-06 
131). 0 00 

1 5JOf- 14 
0 . 3 0 0  

2.99FE-06 
2.000E+0b 
1 !SO€-14 

5.137E-06 
100 .oca 

3 7 0 OE- 14 
0.925 

. 

9.137E-06 
2 - 4  70E +08 
3.700E-14 

7.0 15E-07 
10O.000 

5.2OOE-15 
0.104 

7 . 0 1 SE-07 
1.350E+OB 
5.2 00E-15 

I 

3.696E-05 
100 . 000 

1 -535E-13 
3.837 

9.74HE-06 
150.OJO 

3 . 9  9OE - 1 4 
0 7d0 

2 -  7R9F-05 
2.457€+08 
1-153E-13 

2.4HOE-06 
100.000 

1 240E-14 
0 . 2 4 8  

2.480E-06 
1.850E+00 
1 L43E-14 

NOTE: N:! EKTRY I N  CfiLUClhr = NC D A T A  OR NOT hPPLICA8l.E P G .  62 



U.S. ATONIC ENERGY CEHHISSIGN 
EFFLUENT I h F O A P A T I O N  S V S T E N  

. E F F L U E N T  A N A L Y S I S  REPORT 
EDB,~AIEU~BBYEABS,19lZ~~~BQ~~~~l~Z~ 

ALBUCCEROUE O P E R A T I C N S  CFFICE 
U N I V E R S I T Y  OF C A L I F f i R N I A  - L C S  ALAHOS 
L C S  PLdlrLS S C I E N T I F I C  LA0 

R O L L f k C  P I L L  B U I L G I N C  
A f R e C R N E  RELEASES FOR NW S T I C K  TA-3-141 

u-238 U 
CUI; I ES 4. 589E-06 
Z UF T@TAL 100.000 
CONC. I U C I / H L  I 1 0 7 0 0 E -  14 
Z UF OFFSlTE RCC 0.340 

TOTAL CUR I ES 4.985E-C6 
TOTAL VOLUME (CU. METERS) 2=73JF+38 
T O T A L  COhC. I U C I / H L I  1.700E-14 

' A I R P O R N E  R E L t A S E S  FOR SW STPCK TA-3-14L 

3.722E-06 
1oo.iroo 

1.353E-14 
0.270. 

3.722E-06 
2.753E+08 
1.353E-14 ' 

4.4 7 9 ~ - 0 6  
1 c0.000 

1 . 600E- 14 
0.320 

f 

2 . 0 5 7 E- 0 6 
100.000 

7.600E-IS 
0.152 

2 . 0 9 7 E - 0 6  

7 . 600 E- 1 5 
2 . 7 6 0 E + 0 8  

U-236 U 
CUR I ES 1.4446-05 
X OF T O T A L  100.000 
CCNC [UC I / r L  J 3. 80JE-14 
!& O f  O F F S l T E  RCG 0.760 

TOTAL C U P I E S  1.444E-05 
TOT dL VOLUME (CU. METE-RS I 3.~00~tca 
T O T A L  CUFlC. IUC I / H L  3.8OJE-14 

1.125E-05 
150.000 

2-500E-14 
0.500 

1.125E-05 
4 50CE +OS 
2.50OE-14 

1.706E-06 
100.000 

3. BOOE- 1 5  
I 9 0.076 

9.130E-06 
150.000 

2. X7E-14 
0 . 4 4 5  

Yo130E-Ob 
4 263E+08 
2 -22  7E-L4 

1.70CE-06 
4.490E+08 
3.800E-L5 

O P - S I T E  
A I R F C P N E  R E L E A S E S  FOR E STACK BLD 2 T A - 2 1  RH A I R  

P U - 2 3 9  U 
CUR1 ES 3.282E-C7 
% OF T O T A L  100.000 
CONC - I U C  1 /ML b '3 m9JDE-14 
t OF O F F S I T E  R C G  4.900 

T O T A L  C U h I E S  3 . 28ZE-07 
T O T A L  VOLUME (Cum METERS)  6-705E+Ob 
T O T A L  CCIkC. I U C I / M L  I * 4.900E-14 

6.996E-07 
100.030 

1 866E-14 
1.866 

6 996 E-07 
1-714€+08 
1 666E-14 

, 1.370E-06 
100.000 

5.4DOE-15 
C.540 . 

4.008E-07 
100.000 

1,580E-15 
0.158 

4.008 E - 0 7  
2.537EtOt)  
1 5 8 0 E- 1 5 

1 .3 7OE-06 
2.53 7C' tOt l  
5.400E- 15 

NOTE: 'IrO E k T R Y  I h '  C n L U P N  = k0 CATA OR NOT A P P L I C A P L E  COS E I S  6 1  



U.S. A T C M I C  ENERGY C O H K I S S I U N  
E F F L U E N T  I N F O R H P T I  EN SYSTEM 

E F F L U E N T  A N A L Y S I S  REPORT 
E ce-t BLEW CALXABS-I ~ ~ Z A L ~ E  ~rrr;tl-i!us 

A L P U C L E R Q U E  G P E G A l I C h S  C F F I C E  
U N I V E R S I T Y  O F  C A L I F O R N I A  - L C S  ALbMOS 
LCS ALAMOS SC I E L T I F I C  L A O  

D P - S I T E  
A I R P O R N E  R L L E A S E S  FOR W STACK, 610 2 Td-21 R C  4 1 R  

PU-239 U 
CUG J ES 
I OF T O T A L  100.500 . 
CONC. I U C I / r L l  1 -6OOF-  13 
I [IF I I F F S I T F  RCG 16.300 

1 504E-06 

t 

T O T b L  C U F l E S  1.504E-06 
T O T E L  VOLUME ICU. M E T E R S )  9.4UOE+06 
T O T A L  CONC. I U C  1/b?L 1 1 .&JOE-13 

A1RePRt.E R E L E A S E S  FOR Y I I N  S T A C K  TA-21-3  

u-235 U 
CUR1 ES 1.102E-03 
2 CF T C T d L  100.000 
COh'C. t U C I / M L I  3 t J 3 3 E - 1 2  
1 UF O F F S I T E  RCG 95 ,OCC 

T O T A L  C l r K I E S  1. 102E-03 
T O T A L  VOLUME ICU.  M E T E R S ) '  2m90i)E+U8 
T O T A L  COhC. I U C I / M L  I . 3 o 8 O O E - 1 2  

A I k e C P N E  W E L E L S E S  FOR I N C I k E W A T O P  S T A C K  

u-235 U 
CUR I ES 2 . 8 6 9 F - 0 6  
0 OF T f l T I L  100.000 
CGNC. I U C  I / M L  J 3 .SOOF- 13 
Z OF O F F S I T E  RCG 8.750 

TGTAC C U k l E S  2 .869E-C6  
T O T A L  VOLUME [CU. M E T E R S 1  11.200E+06 
T O T I L  CONC. tbC I /ML I 3 5i)O E- 1 3 

cos €IS 01 

2. 7 O L E - 0 6  
13il.003 

6a300E-15 
0.630 

2 701 E-06 . 
40288E+08 
6.3ilOE-15 

8.563E-04 
1 0 0 . 000 

3.50OE-12 
87.500 

8.563E-04 
2.44 7E *00  
3.500E- 12 

1-743E-30 
10c.000 

L.8OOE-13 
4.500 

1.743E-06 . 
9.t184E 406 
1 H O O F 1 3  

1 

1.042E-06 
100.003 

2.430E-15 
0.243 

1 0 4 2 E- 06  
4 . 2 i t l ~ + o a  
2.430E-15 

5. 7 U O E - 0 4  
130,000 

2 . 330E- 12 
58.250 

5.70GE-04 
2.447€+00 
2-330E-12 

I 

2.072E-06 
100.000 

2.14OE- 13 
5.350 

2.0 72 E-06 
S. 684E+Ob 
2 14Q E- 13 

LCTE:  FIC EKTPY SN CCLUCN = kC? D A T A  OR N@T A P P L I C A e L E  

1 - 7 4 9 E - 0 6  
100 . 000 

5 -624E- 14  
5.624 

I 749E-06- 
Zot190E +08 
5 6 24 E- 14 

8 ,427E-04 
100.030 

3- Z 10E-I2 
' UO.250 

B .42 7E-04 
2 . 5 9 0 E + O M  
3 - 2 l D E - 1 2  

20228E-06 
100.000 

2 480E- 1 3 
6 o Z J O  

P t o  64 



U.S. A T C M I C  ENERGY COMCISSION 
EFFLUENT INFORWATICN SYSTEM 

EFFLUENT ANALYSI S EE PORT 
E ~ e ~ e L € ~ I ; P B , Y E e S ~ , l ~ I Z - ~ ~ ~ ~ ~ ~ ~ ~ S ~  

I I 

UP-SITE 
AIFPCPRE RELEASES FI)R SOUTh STACK TA-21-4 

U-235 U 
C l J k I  E S  1.102E-04 
& CF TOTbL 100.000 
CONC.  IUCI/ML) 3.t)OOE- 13 
% OF OFFSITE R C G  9.500 

TOTbL CUkIES 1.102E-04 ' 

TOTAL VULUME ICU. METERS) 2.903E+GI 
TOTAL CGkC. (UCl/MLJ 3.AUOE-13 

'AIRPCPNE fiELEASES FflR TA-21-4 S T A C K  

MFp U 
CURIES 2-771E-07 
1; LF TO'PL 84.000 

0; OF OFF S t T E  RCG 

PU-238 U 

CbhC. (UCI/MlJ 8.4OOF-14 

CUR I ES 5.279F-08 
% cik TOTAL 16.030 
CONC . (UC I /HL J 1.6OCE-14 
Y CF OFFSITE R C G  1.600 

TOTAL CUGIES 3 2 99E-07 
TOTAL VOLUME ( C V .  M E T E R S )  3.300E+C6 
TOTAL COEJC. IUCI/ML) 1.3 JOE- 13 

3,810E-05 
100.000 

1.340E-13 
3.350 

7.028€-05 
100 . 000 

2 -44 7E- 13 
6.116 

7.UZfJE-05 
2 R 6 3 F. *O 8 
2.44 7E- I 3  

3 8 1 U E- 0 5 
2.844EtOM 
1.340E-13 

2.993E-06 
94.666 

5 ZOOE- 14 
I 

1.416E-IJ6 
88.916 

5. LOOE-14 

. 
1.324E-01 

11.917 
2.300E-15 

0.230 

1 -686E-07 
5.334 

2.930E-15 
0.2S3 

1 . 179E-07 
1 l . O U 3  

7.077E-15 
0.707 

I .  1 l l F - 0 6  

1 . 9336-1 4 
5.757E +07 

3.162E-06 
5.757Et07 
5.49 3 E- 14 

1.534E-06 
30948E+07 
5.tlOIE-14 

A I R P O R N €  RELEASES FOR TC-21-5 STACK 

H- 3 U 
CUR 1 L-S 
0 GF TOTAC 
CUNC. (UCI/MLJ 
% OF UFFSITF R C G  

3.814E +00 3 81 4E+01) 
100.000 1 0 0 . 0 ~ 0  

2m690E-07 
134.500 

2.690E-07 
134 -500  

.-. . . - . - . - . . . 

DOS El 5 b l  hC7E: KO PNTRY 14 COLUCN = hP C A T A  OR NOT APPLICdBLE PC. 65 
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U.S. ATCM1C t N t H b Y  Lunwiaaiuv 
E F F L U E k T  I N F O R M 4 T I O N  SYSTEM 

' E F F L U E N T  A N A L Y S I S  REPCRT 
E L B - ~ ~ ~ & E ~ B ~ E ~ S S - l ~ ~ Z - ~ ~ ~ f l ~ ~ ~ - ~ ~ ~  

bLBUCUEROUE O P E R A 7 1  ONS O F F  I C E  
U N I V E R S I T Y  O F  C A L I F O a N I 4  - L G S  A L A H O S  
L C S  ALAMCS S C I F N T I F I C  L A 8  

GP-S I T E  
A I F E C R N F  R L L E A S E S  FCP T P - 2 1 - 5  S T A C K  

PU-23Y U 
CUR I ES 2 .719E-C7  
Y CF T D T I L  100.000 
COhC. ( U C I / H L J  1 6QOE- 14 
2 CF O F F S I T E  RCG 1.600 

i 

TOTAL CUI! IES 2 . 7 1 9 E - 0 7  
T O T b L  VOLUME ICLJ. H E T E R S J  1 .700E+07  
T O T A L  COIUC. ( U C I / H L I  . 1.6OOE-14 

AIWCOPNE R E L E A S E S  FOP S T A C K  1 B L D G  '12 T A - 2 1  R N  A I R  

P U - 2 3 8  U 
C U R I E S  
I OF T O T A L  
c m c .  ~UCI/ML I 

' % UF O F F S I T E  R C G  

P U - 2 3 9  U 
CUR I ES 7 .5 ia~ -o4  
i O F  TKITAL 100.000 
COHC. ( U C I / M L J  1 - 6 J O E - 1 2  
1L GF O F F S I T E  R C C  1600003 

T O T L L  C U F I E S  7 . 5 1 8 E - 0 4  
T O T h L  GOLUME (CU. M E T E R S )  4. IOOE+O~ 
T O T L l  CUh'C. t U t  I / M L  1.6OOF-12 

A I R E C R N E  R E L E A S E S  FOR S T A C K  2 BLDG 12 T A - 2 1  Rlu A I R  

P U - Z ~ B  U 
CUR I ES 
Y GF T O T A L  

% OF O F F S I T E  RCG 
m c .  (UCIIPL J 

GOS €IS 61 

2.41 OE-07  

1 7 0 0 E - 1 4  
1.700 

3 8 14E+OI) 
. 1.4 18E+07 

2 6 9 0 E - 0 7  

2.32 5 E - 0 5  
1oc.ooi) 

2 . 7 0 0 E - I 3  
27.000 

2 32 5 E - 0 5  
8 . 6 L 3 E + 0 7  
2 . 7 0 0 E - 1 3  

2.153E-05 
1oo.oor) 

2- 5 i )OE-13  
25.000 

I 

I 

1 . 9 9 9 E - 0 7  
100.000 

1 .410E-14  
1.410 

1.99FE-07 
1 - 4  1 8 E + O 7  
1 4 L 0 E- 1 4 

2-  376E-07 
66.666 

1.570~- 14  
1 570 

1.27 lEt.10 
1.5 12E +07 
tl 96 7 E - 0 8  

2 . 3 2 5 E - 0 5  
100.000 

2 .73OE-13  
2 7 - C O O  

7.51 UE-114 
100.000 

1 0 L O O E - 1 2  
160.030 

3 08 7 5 E - 0 4  
2 . 7 8 1 E + O t l  
9 - 3 5 O E - I 3  

- 2 . 1 5 3 E - 0 5  
100.050 

2.500E-13 
25.000 



iCHE!I. NO. INF-6336 
U.S. PTCWIC ENERGY COHPISSION 

E F F L L E N T  I N F O R M A T I C N  SYSTEM 

E F F L U E N T  A N A L Y S I S  REPORT 
E ~ L P l ~ ~ ~ e e X E e B S , ~ S ~ 2 - ~ ~ B R ~ ~ ~ ~ ~ ~  

A L  RCCbERQUE O P E R I T I  O K S  O F F I C E  
UKIVERSlTY OF C A L I F G R N I A  - L C S  ALAHOS 
L O S  A L A H C S  SCIENTIFIC L A B  

CP-S I T  E 
A1PeCl;lu’E RELEASES rCP STPCK 2 @LOG 12 T A - 2 1  R P  bIR 

PU-239 U 
CUR I ES 6.109E-C4 
0 OF TOTPL 100.000 
C l j kC .  I U C I / H L I  1.31)0E-12 
% OF O F F S I T E  RCG 130.000 

8 

TOTAL CUR I E S  6.10SE-04 

TClTLL CGhCm (UCI/ML I 1 300E- 12 
TOTAL VOLUKE (CU. WETERS) 4.703E e08  

’ A l P e C P N E  R L L E A S E S  FOR S T A C K  3 B L O C  12 TP-21 RK A I R  

OU-2 3 H U 
CUR 1 E S  
4 GF T O T A L  
CCkC. (UCI/MLJ 
X CF Q F F S I T E  I C C  

U P 11- L 5 9 
4.229E-04 

103.000 
CLNC I U I  I / M L  J 9 .OCOE-13 
4 O f  nFFSITE R C G  90.000 

T O T A L  C U R I E S  4.229E-04 
. T O T A L  VOLUME fCU. M E T E R S )  4.700E+OR 

CUP I E S  
I CI- T O T A L  

TC!Tbl CGhC. I LC I /ML J S.Oi30E- I 3  

AIPPCCINE R k l E b S E S  Fr9 S l A C K  4 B L O C  12 T A - 2 1  RH P I A  

PU-238 U 
C U R I E S  
8 CF TOTAL 
COhC. (UCI/MLl 
0 CF GFFSITE HCG 

i)US E I S  6 1  

2.1535-05 
8.613E+07 
2.500E-13 

1.37AE-05 
100.000 

L.600E- 13 
160000 I 

1.378E-05 

1.650F-13 
8 - 6 1  3E +07 

I .3 13E -03 
300.000 

60 100F-42 
610.000 

. .  
I 

. .  

&CITE: hC E A T R Y  I N  COLUPN = KC C A T A  OR NOT A P P L I C A B L E  

6.10YE-04 
L 0 r) . 0 0 0 

1 : 300t-I 2 
130.000 

3 1b2E-0 4 
2 78 1 E+08 
7.750E-13 

1.376E-95 
100.000 

1.600E-13 
16.050 

4 . 2 2 9 € - 0 4  
100.000 

9 o000E-13 
90.000 

2.183E-04 
2.78 I E+oa 
5 31? 0 E- 1 3 

1.3 L3E-03 
100.3i)o 

6 .  LOO€-12 
61O.r)OO 
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SChEO. NO. INF-b336 
U.S. A T O W I C  ENERGY COMUISSION 

EFFLUENT IhFORt44TICN S Y S T E M  

EFFLUENT PNALYSIS REPCRT 
E P B ~ B C E ~ ~ e R Y E d a S , l S Z Z - ~ ~ ~ Q ~ ~ H ~ ~ ~ ~  

ALBbCbESQUE GPEWATIChS CFf lCE 
UNIVERSITY CIF CALIFOPNIA - LOS ALAMOS 
LCS ALAHLS SCIENTIFIC L A R  

O P - S I T E  
LIRPCWME RLLEPSES FOR NE S T I C K  TA- i l - 155  

U-235 u .  
CUR1 E S  . 5 . 0 3 9 5 0 6  
9 GF TOTPL 1OO.OCO 
CGNC. (Ut I / M L  I 2.80JE- 13 
1; OF O F F S I T F  R C G  . 7.000 

t 

T O T A L  CURIES 5 -039E-06 
T O T A L  VOLUME ICU. H F T E R S )  1 833E +O 7 
TUTAL CCJh'C. IUCI/ML) 2.800E-13 

* AlFFCPNE HELEASES FCP Nk STACK 74-21-155 

U-235 U 
3.499E-06 

100.000 
C[?hC.  IUCI/ML) 2- 5 C O E - 1 3  
I GF OFFSITE R C G  6.250 

CUk 1 t S  
I CF T O T A L  

T O T A L  CUfiIES 3.495F-06 
TOTPL VGLUME 1 tll. METE-RSI 1 -400EtO7 
TUTEL LdkC. (UCI /HL l  2.503E-13 

AICPCRNF RfLFASES FGP S E  S T I C K  TA-21-155 

U-235 U 
CIJRS ES 1.820E-C6 

currc. ( U C I / M L I  1.300E-13 
Y CF O F F S I T E  R C G  3.256 

% CF TOTAL . 1oo.uoo 

TOThL C U k l E S  L - B Z O E - 3 6  
T O T A L  VOLUME (CU. METERS)  104\13E+07 
TOTIL COPIC. (UCIIHL I 1.300E-13 

2.500E-Ob 
L O O .  000 

4.403E-14 , 

1.100 

2.500E-06 
5.682Et07 
4.400E-14 

1.5 5 BE-07 
100. 000 

2.70CE-15 
0.067 

1 o558E-07 
5.773E +07 
2.730E-15 

3.366E-07 
103.033 

4.590E-15 
0.112 

3.366E-07 
7 . 4 U Z E + O I  
4.5JOE- 15 

l 

e. 635 E-07 
100.000 

1.520E-14 
0.300 

8.635E-07 
5.682Et07 
1.52OE-14 

t 

1 . 09 7E-07 
100 .uoo 

1 o9UOE-15 
I 0 04'7 

1 -097E-07 
5.773€+07 
1 9 0  0 E- 1 5 

1.085E-C7 
100.000 

1 4 50E-15 
0.036 

1 .O@SE-07 
7.482E+07 
1 0 4 5OE-15 

__-  

LOS € I S  6 1  

2 o801E-06 
100.000 

1.131E-13 
2.826 

2. UOl E-06 
4.388Et57 
1. 13 L E - 1  3 ' 

7 0 549E-0 7 
LO3 m330 

4 - 5 3 2 E- 14 
1.132 

7.549F-07 
50455E+07 
4 53 2 E-1 4 

NOTE: NO ENTRY IN COLUCN = NG D A T A  OR hOT APPLlCAeLE 

1 -255E-06 
100.000 

8.487E-14 
2.121 

1.255E-06 
4.315€+37 
8 4 8 7E- 14 

PC. 69 c 



U. S. PTCM IC ENERGY CCHMISS I G N  
E F F L U E N T  I N F O R Y O T  [CN S Y S T E M  

E F F L U F N T  P N A L Y S I S  REPCRT 
€CBTBiEi~pYEeSS,iSzz-In~s~~n~~~ 

UNIVERSITY CF CALIFORNIA - LCS aLaMos . 
ALBUCUERQUE O P E H A T I C h S  C F F I C E  

L C S  A L A H O S  S C I E N T I F I C  L A O  

DP-S I T  E 
AIHPCHFtE H E L E A S € S  FCR Sk STOCK T A - 2 1 - 1 5 5  

U-235 U 
C U k I E S  2.240E-08 . 
& OF T O T A L  100.0i)0 
CJNC . (UCI/HL I l 0 6 0 0 E -  15 
X OF O F F S l T F  RCC 0.040 I 

T O l b L  CUklCS 2.249 E-08 
T O T A L  VCLUME (CU. METERS)  1 .4OCE+C7 
T O T A L  C W C .  ( U t  I / M L  J 1. boot- 1 5  

i A I K P C P l U F  i 7 i L t P S E S  FCR O I L  EURNER S T P C K  
i 

P l I - Z j 1  U 
CUR I E S  3.899E-07 
5: CF T C T A L  100 .a00 
CUhC . (UC I / M L  ) C.OOJE,-13 
Z UF OFFSrTE A C G  6 0 .  OGO 

T O T A L  S U k I F S  3 . 8 9 9 E - 0 7  
. T O T A L  VOLUME ICU. HFTERS) 6.503E+OS 

TC'T A 1  COE!C. (UC I / M L  J 6.C00E-13 

A l P e E P I J E  R t L E A S E S  FO'R E ST'PCK BLO 3 T P - 2 1  RM A I R  

PII-234 U 
C U R I E S  
g t3F T O T A L  
CGluC. ( U C I / M L )  
X UF O F F S I T E  h C C  

T O T b L  C U P I E S  
T G T A L  VOLUHE (Cum M E T E R S )  
T w a i  CONC. IUCIIML J 

C:JS E I S  61 

4.400E+O6 

1.142E-06 
1 ou. 000 

2 . 0 0 0 E - 1 4  
0.503 

3-1425-3b 
5.712E+O7 

' 2.00QE-14 

-4 I .  08 4E-Ob 
LOO.  000 

5.400E-15 
0.540 

I 

2.02 7 E-07 
100.000 

3-550E-IS 
0.08s 

2.02 7 E 0 7  
5-712E+Q7 
3 5 SOE- I5 

1 084 E -06 
2. J O t ! E + O t l  
5.4 IOE-15 

5.521E-07 
100.000 

2.7 50E- 1 5 
0.275 

5.52 1E-07 ' 

2m008E+OL1 
2.750E-15 

4.558E-07 
m.3433~- 100.030 IS 

0.209 

4.558E-07 
4.27 5 E  t0 7 
8.383E-15 

3-(39YE-07 
100.000 

6.000E-13 
60.000 

3 H Y 9 E - 0  7 
6-500E+05 
6 - OOOE-13 

8-18 l E - 0 7  
100.000 

4 - 0 7 S E - 1 5  
0.407 

AOTE:  NC E R T R Y  I N  C O L U F N  = NC C A T A  QR N O T  A p P L l C A E L E  PG. 70 



C1.S. A T O M I C  ENERGY COHPISSICN 
E F F L U E N T  I N F O R H b T I C N  S Y S T E M  

E F F L U E N T  A N A L Y S I S  REPORT 
E ~ B - S ~ L E ~ ~ ~ ~ , Y ~ ~ ~ - 1 2 ~ 2 - ~ ~ ~ ~ ~ ~ - 1 ~ 5  

RUN DATE: 0 6 / 0 9 / 1 5  

ALEUCUEROUE O P E l i A T l O h S  O F F I C E  

L C S  ALAMOS S C I E N T I F I C  L A B  
UNIVERSITY OF C A L I F O P N I A  - L C S  ALAMOS 

CP-S IT E 
A I R E C R K F  P C L E P S E S  t.rn w S T A C K  BLO 3 T A - ~ I  RH ~ I R  

P U - 2 3 8  U 
CUR I ES 
I GF TOTAL 
CGNC. t U C  1 /ML 1 

Cb L l F F S l T E  HCG 

PU-23'1 U 
CUP. 1 E S  
2 OF T C T b L  
CUNC . tuc T/ML 1 
Z OF O F F S I T E  RCG 

T O T A L  C U R I E S  

T O T A L  CUhC. (UC! /HL J 
T f l T P L  VO1UW.E ICU. METEWSJ 9.600E+06 

A I R P C R N E  K E L L P S C S  FCR @ L C G  324 STACK TA-21 

PU-2 38 U 
ClrR I E S  
0 OF TOTAL 
CCkC. IUC I / M L  J 
X OF U F F S I T E  RCG 

PIJ-23Y U 
CUR I ES 
L OF T C T A L  
CONC. ( U C I / M L J  
I UF O F F S I T E  RCC 

T O T A L  C U k I E S  

T O T A L  COhC. I U C  I / M L  J 
T O T A L  VCLUME ICU. M E T E R S )  

iXJS E I S  61 

r 

a 

5 - 4 7 2 ~  -or 
100.003 

1 4 0 0  E- 15 
0.140 

5.472E-01 
3.909E+36 
1-4JOE-15 

1.135E-06 
10c.000 

5 . 4  0 0 E- 1 5 
0 .540  

1.135E-06 
2.103E +OR 
5.430E- 1 5 

2m919E-07 
1 O O a O O G  

7.4 7OE- 16 
0 .075  

2 '4 15 E - 0  7 
3.909E+08 
7 - 4  7 OE- 16 

I 

5 0 4  72F-07 
100.303 

L.40UE-15 
0 0 1 4 0  

2 09 19E-07 

7-  4 7DE-16 
0.075 

150.300 * 

4.195E-07 
Z-b35E+08  
1 07 3 E-1 5 

6.51 e ~ - 0 7  
100.000 

3.10QE-15 
0.310 

6.5ie~-o7 
i o 1 0 3 E t O e  
3.130E-15 

NOTE: N!I EKTWY rlu CIILUYN = NO DATA OR NOT APPLICABLE 

1.13fiC-06 
100.000 

5 .403€- 15 
O o 5 4 0  

6 51 BE-07 
100.000 

3. 130E-15 
0-310 

80936E-07 
2ml03E+OB 
4.  2 !JOE-15 

PG- 71 



L'oS. A T C M I C  ENERGY COMMISSION 
EFFLUENT I h F O P N P T  IGN SYSTEM 

EFFLUENT LNALYSIS REPCRT 
€ O B - ~ B L L W C ~ ~ Y E ~ ~ J - I ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~  

ALAbCLERQCE O P E R A T I O h S  CFFICE 
UNIVERSITY Of CALIFORIUIA - LCS ALAMJS 
L c s  ALAMCS SCIFNTIFIC L A U  

OP-SITE 
PIFECENE R E L E P S k S  FOR 8LC 4 TA-21 RM A I R  S T A C K  

PU-2 3 M U 
CUR 1 ES . 9.918E-08 
P GF TOTAL LO0.OCO 
ccric . (UCI/ML 3.13DE-15 
& OF OFFSITE R C G  0.310 

I 

TOTAL C b R I E S  9.9lOE-08 
TOTAL VCJLUME (CU. METERSJ 3.230E+37 
TGTLL CDNC. (UC I / M L  1 3-1 OO+ 15 

A I A e C K h ' E  HtLEASES FOR ULD 5 T A - 2 1  RK P I P  STPCK 

PU-234 U 
i U i c l E S  Y.67t)E-07 
t CF TOTAL LOO. JOO 
CONC. tUCI/HLJ 2 -290E- 1 4  
% OF O F F S I T E  k C G  2.230 

T m a L  cur. I E S  9.6 ?ME- 0 7 
TOTAL VCLUNF (CIJ.  M t T E S S J  4.40OE+07 
TClTbL LUNC. ( U C l / v L l  . 2.2r)OF-14 

A I P e C R h E  R€LFbSES f.OP liM 530 STACK TA-21 HUGO ERHYLST 

P1'-239 U 
CUI; 1 ES 
1 OF TOTAL 

Y CF QFFS!TC R C G  
CirtJC I UC f /PL  J 

TOrAL Cui; I ES 

TOT AL CUhC. LUC I / M L  I 
T O T A L  VULUME (CU. HETERSJ 

1 mb2 LE-06 
1oo.coo 

5.400E- 1 S 
c.540 

1 6 2  1E-06 
3.003E+OM 
5 4 OUE -15 

1 274E-06 
1 3 3  .ooo 

3.200E-15 
0.320 

1-274E-06 
3 = 9 M 3 E + O B  
3 . Z O O € -  15 

1 -56ZE-09 
100.000 

4.530E-1 b 
0.045 

1 5bZE-OY 
3.47 1 E +06 
4 5 0 W  16 

LOS E I S  6 1  

f.735E-07 . 
100.000 

1.910E-15 
0.191 

50735E-07 
3.003E+OE 
1.9 10E-15 

4 3 4 1 E-0 7 
100.000 . 

1.090E-15 
0.109 

4- 34 l E-07 
3.9 tl3E+G8 
1 0 9 3E- 15 

I 

2 -5USE-09 
100.000 

7.23CE-16 
0.072 

2.5OSE-OS 
3.4 7 lE+O6 
7.230E- 16 

7 646E-07 
101).000 

3.470E-15 
0.347 

7.646E-07 
2.109€+08 
3 0 4 7 OE - 1 5 

8 092 1 E-07 
100.000 

8.763E-15 
0.t176 

tl Y 2 lE-07 
2 .BOZE+OR 
8.763E-15 

2 -035E-09 
100 . o m  

0.058 
5. a 6 5 ~ - 1 6  

2.035E-09 
3.4 71€+06 
5mt163E-16 

IJOTE: NO ENTRt If4 CDLIJMN = NO I I A T P  Oa EiOT bPPLICACLE 

- -, 
- .---.--------.- -- .--- - ---- - -.- - . -._._._-_-_ _-_ .__ ____ __ , - __ . 

I 
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SCHED. NU. lkF-6336 RUN ObTE: 0 6 / 0 9 / 7 3  
U.S. A T C M I C  ENERGY COMMISSION 

EFFLUELT INFORMATICN S Y S T E M  

E F F L U E N T  A N A L Y S I S  REPORT 
€ I I B ~ P L E U P e ~ Y E e B ~ - l ~ ~ Z - ~ ~ ~ ~ ~ H ~ ~  

A L P l i E U E R U U E  OPEWATIGKS O F F I C E  
U N I V E R S I T Y  O F  C A L I F O R N I A  - L C S  A L A H O S  
L C S  ALAMOS S C I E N T I F I C  L A R  

DP-S 1 TE 
A I P P C P h F  R E L E A S E S  FC’R RM 530 S T b C K  T b - 2 1  RW L I R  

PU-239 . U 
CUR1 E S  
‘r UF T O T A l  

X nF O F F S I T E  RCG 
. I  

CCkC. ( U C I / M L I  

TClTPL C W I E S  
TOTAL V C L l I M C  ICU. M E T E R S )  
TOTEL CGhC. ( U C I / M L  1 

A I F P C R F l F  H t L E A S E S  FOP E ST4CK B L D G  5 T A - 2 1  RM A I R  

1’11-2 39 U 
CUR I ES 
rl; CF T C T A L  
C W C .  ( U C I / M L )  

- t OF f l F F S l T E  KCG _- 
T O T A L  C U k I E S  
T O T A L  VOLUME (Cl I .  METE-RSI 
T O T L L  CGKC. ( U C I / M L  1 

1 - 42 @€-OB 
1 GO. 000 

9. CUUE -16 
0.093 

1 4 2 8 E- 0 tl 
1 . 5 8 1 E + 0 7  
9.03 IJE- lo 

6.62OE-07 
100.000 

1.8’50E-15 
0.180 

G o 6 2 L E - 0 7  
3 . 6 H Z E t O B  
l.dO0E-15 

1 5 17E-07 
100.000 

9.560E-15 
0.936 

1 . 5 1 7E-0 7 
1.5,87E+07 

. 9 .5bOE-15  

3.4 S4E-07 
100.000 

4 4 S 0 E- 16 
0-095 I 3 

3 . 4 9 4 E - 0 7  
3.682€+08 
9.4 9 3E- 16 

tl -29 0 E - 0 8  
100.000 

5 .Z30E- 15 
0.523 

8.2 9 BE-OB . 
l . S 8 7 € + 0 7  
5 230€-15 . 

5 . 0 6 0 E - 0 7  
100.000 

1.374E-15 
0.137 

5.ObOE-JI 
3 . 6 8 2 E t 0 8  
1 374 E- 1 5 

r.nC F I C  h l  NOTE: NO E N T R Y  IN C O L U F N  = kC D A T O  OR KOT A P P L I C A P L E  PG. 73 



SCHED. NO. IIJf-t335 
U o S -  A T O M I C  ENERGY C O M M I S S I O N  

E F F L U E K T  I L F @ A H A T I C N  SVSTEH 

C E L E A S E  P G I K T  A N A L Y S I S  REPORT 
-,-€PB-~LL~U&B~EAB,l~~~--- 

ALBtiCL'CROUE O P F K A T I L ~ S  CFFICE 
UNIVERSITY OF C A L I F O R N I A  - LOS ALAMOS 
LCS ALPMCS S C I E N T I F I C  LA@ 

RUN DATE: OblC9/15 

TEN S I T E  ' 

S5 CENTRllL STACK T A - 3 5 - 7  
A I P P O R N E  P U - 2 3 9  U 10008E-07 100.000 20400E-15 

SOUTH STACK T A - 3 5 - 7  
AIP.BCRNE PU-239 U 1.020E-08' 13i).UOO 30 000E-16 

i 

4oOOO , 

0.500 

HE 9 L T H fiE S E P GCH LP PCE PT CRY 
TA-43  STACK FE-LO 

A I F B O R N E  P-32 . U 9.5S3E-Cb 81.667 4.900E-14 0.002 M A I N  CONTAMINANT-GROSS B E T A  
P U - 2 3 9  U 2.145E-06 18.333 10 LOOE-14 L 8.333 

TOTALS - 1.170E-05 103.00 . 6.000E-14 

14-43 S T A C K  FE-11 
A I  RtlURNE p-32 U 1.968E-05 9 3 -  366 7o600E-14 . 0.004 W A I h  C C N T A C I N A N T  - GROSS @ E T A  

* 9. aoo. PU-239 U 1.398E-06 6 06% 5.400E-15 ' 

T O T A L S  0 - . 0 0 2olCMC-05 1oo.co 8- 14OE-14 

T A - 4 3  STACK FE-12 
AIWBOPNE P-32  

C U - 2 3 9  
U 2.261E-05 93.  784 8.600E-14 00004 P A l i  C C N T A M I N A N T  - GROSS B E T A  
U 1.4JqE-06 0.21 b 5 7JaE-15 9.500 , 

00s € I S  51 

T i - 4 3 - 1  STACK FE-9 
A I R R O R N E  P - 3 2  U l o l Y Z E - 0 5  92 .286  6.700E-14 

PlJ-239 U YoY66E-07 7.714 S o  6 C O E - 1 5  

T O T L L S  . 0 - 0 0 1.2FZE-C5 1uo.00 70260E-14 

0.003 P A l h  CCNTAMINANT - GROSS B E T A  
9.333 

0.003 M A I N  C O N T A C I N A h T  - GROSS B E T A  

YOTE: KO E h T R Y  I N  COLUCN = NO D A T A  OH NOT APPLICABLE PG. 16 



UoS.  ATOMIC ENERGY CCh!HlSSlOhl 
E F F L U E N T  I N F O R H P T I O N  SYSTEM 

R E L E A S E  P O I N T  A N A L Y S I S  REPORT 
,--€SB,~~l€bPAE-~~9B-l9~~--- 

ALRUOUEROUE O P E R A T I O N S  C F F  IC E 
U N I V E R S I T Y  OF C A L l F O R F r I A  - L C S  ALAMOS 
L C S  ALAMOS S C I E N T I F I C  L A B  

HEALTI -  R E S f A k C h  LABORATORY 
T A - 4 3 - 1  STPCK FE-15  I 

P U - 2 3 9  U 7.936E-07 7.095 4.200E-15 7.000 

T O T A L S  . 1.114E-05 100.03 5 0 9 2 0 E -  14 

I 
TA-43-1  STACK F E - 2 4  

AIFBL'PNE P - 3 2  U 1 . 1 0 0 E - 0 7  100.000 2 . 2 0 0 E - 1 4  

I 

0.001 P A I h  CCNTAP INANT - GROSS ' BETA 

HA-S I T E  
T1-4b B U l L f i I N G  31  FE-26 (SOUTPWESTJ 

A I  KHORNE U-238 U 9.59t)E-08 100.ou3 1.200E-14 

Til-441 R U l L D l N G  31 STACK F E - 1  (NORTH1 
A I R B O R N €  U-238 U 

TA-46 B U I L D I N G  31 STACK FE-25 tSOUT) . l  
AIRBURNE U-238 U 2.959E-07 

W A D I O C H E H I S T H Y  S I T E  
s STACK f a - 4 8 - 1  

LIFBOHNE- H F P  U 8.270E-05 
U-235 U 1.232E-06 

T O T A L S  - 80394E-05 

C:IS €IS 5 1  

N sincu TA-48-1 
A I R B D R N E  MFP U 5 .543E-04  

P U - 2 3 9  u 1.65bE-05 

0.400 

I 

100.00u 3,700E-14 1-233 

97.130 f . 7 J O E - 1 3  
2-900 z . 3 a a ~ - i 4  . 

TUTPLS 0 . 5 . 7 0 d E - 0 4  100.00 7.930E-13 

0.035 

. .  

38.333 

.. 

NOTE: krJ ENTRY I N  COLUMK = hO DATA OR NOT A P P L I C A e L E  PG- 17 

-----I--- - -- . - . --- --- --------- 
I 



I & - 3  fk-24) k l h t  2 S T A C K  F E - 1 5  ' A L C E  € O Z Y 2 4 1 A  A I R  P l J - 2 3 F  

bL r E F U Z C l Z O 2 P  A I R  PU-23E 

P L f t f ? 0 2 9 7 G l P  A l R  P U - 2 3 @  

b L C E E O 2 Y Y C l L  A I R  HFP 
PU-23s 

b L C E C 0 2 1 0 C 4 L  A I R  H-3 . 

A L C E 2 i J 3 5 0 0 1 A  A I R  U - 2 3 5  

PLCE30660CrJA A I R  U-238 

P L E F P O 2 ~ 7 0 2 6  b 14 PU-23E 

A L C E l O C 7 0 C 7 A  A 12 OU-239 

E L C F L C C 7 C C Y A  A I R  DU-239 

b L C l i l ~ O t J 1 0 0 3 A  A I F  U-235 

b L C E F C O l O C 5 4  A 14 P U - 2 3 5  

A L C F 3 0 6 6 0 C 8 1  A I R  U-233 

C L C E 3 0 6 6 0 1 0 A  A I R  U-235 

C L C E S L 4 1 0 C 6 A  A I R  U-238 

A L C E 5 1 4 1 0 C 9 A  A I i l  U-238 

A L C E 5 1 4 1 0 1 0 A  A I H  U-238 

41 CEdOOZO L Z I  A 12 P U - 2 3 9  

PLCF60CZ02Z4 A I R  PU-239 

** O F C I ~ E P S E  BY FACTOR OF LC C R  PCRE * *  
2.6IEE-C6 3 . 7 2 2 E - 0 5  14.2 

2.5OOE-Cb 1 . 2 5 3 E - 0 3  . 501.1 

25.0 1 *250E-C4 

3 .42GE-04  1 . 2 0 2 E - 0 2  37.5 
1 . 7 3 L E - 0 5  4 . 2 2 j j E - 0 4  . 2 4  * 4 

1 . 2 S C t  tC0 3 . 5 Y 9 E + 0 1  27.t 

3.126C.-03 

15.1 

12.4 

2.91 L E - C 6  2.C23E-05 9.c 

7.019E-07 2-4995-06 4.3 

2 . O S l E - 0 6  4.4'79E-06 2. I 

4 0 C 8 E- C 7 1 3 70E- 06 
. .  
1-04 2 E - 0 6  2.701E-06 

6 .  c 

3 .4  

2.c 



U.S. 47:';MIC €t<E!?GV CCMPISSICN 
F F F l L C h T  I N F C R C A f l C h  SYSTEM 

9IJY C A T E :  06 /01 /15  

TA-7  .C!'-79 h I!dG 7 STACK FF-33 

WING hl*LF STACK TA-3-2Y i I 
b l  CEF0297GLA A I R  PU-23@ 2 5 . 0  

bLCEFU29YClP i I R  HFP 
PU-235 

1 . 282E-02 
1.73kF- 05 4 Z Z N E - 0 4  
3 -4 2 @E-04 37.5 

24.4 

E - S f 4 C K  T b - 9 - 2 1  ALCEC0210C4k A119 li-3 l.ZSeE+CO 3.599F+01 2 7 . t  

ALGE2035001A 4 IR U-235 

AL fE30660C96 A I R  U-238 12.4 7.876E-C6 9.758E-05 

i h - 3  5M-ZS hlPIC 7 STACK FE-32 A L C F P 0 2 9 7 0 2 A  A 1 9  PU-23E . 8 - 0 1  LE-05 5 -94  3E-04 7.4 

SE C':ITi.L.L STACK TA-35-7 ALCELCC7OC7A A 1R DU-235 1.008E-07' 2.85L)E-OT 2.8. 

5UUTtl  ?1 ACK 70-35-7 PLCELCC7CCRA A I R  PU-239 1.020E-CB t.399E-Ce c. 3 

HOr r r L I .  S f A C K  i b - 4 8 - 1  ALCER001003A A 1R U - 2 3 5  5.766E-08 1 64OE-07 2.g 

LLPI'tr dlWC STACY -2 -48 -1  AL tEF0010CSA A I R  PU-234 5.075F-CS 1.12&S-08 2.2 

Y &  5 T f i C k  TA-3-6b ALCE30660CbA AIR U-238 1.4@7E-05 7-19'1E-05 4 .  e 

S f  S T A C Y  14-3-66 d L C c 3 0 6 6 0 1 0 A  A I R  U - 2 3 5  2.911E-C6 2.eZ3E-05 9.  C 

ND'4Ttl S T I C K  TA-3-141 LLCE51410C6A A I R  LJ-238 7 .019E-07 2. Y99F.-Ob 4.? 

VW S T A C K  11.-3-141 ALCF51410C9A A I R  U-238 2 .OS7E-C6 4.479E-Ob 2.1 

SW STbCK TA-3-141 ALCE5141010A A I R  U-238  l e 7 C 6 € - 0 6  1.125E-05 6. t 

E STACK b L 0  2 TA-21  k!4 A l a  

or;s E I S  1 1  

ELCEIUOZO 12A d Ii(  PU-23s 

A L  CEhOC2322P A I *  PU-239 

4 . O C B E - C 7  1 370E-06 

1.042E-06 2.7OlE-06 

3.4 

2.t 

P t .  s 



iiUN CA’IE: 0 6 / 0 6 / 7 5  

T4-2 1- 150 STACK ’ 

N!: STPCK TA-21-155 

SI: STPCK TA-21-155 

Sb STLCK TA-21-1C5 

E sl’.lCK HLD 3 TA-21 F M  A I R  

. H I D  4 - T A - 2 1  E Y  A I R  STt-CK 

- ELIJ 5 T h - 7 1  F i M  A I D  ST4CK 

N S T A C K  W l N G  THRFE TA-3-2Y 

S STftCK TA-4fl-1 

N P l 8 r K  Tb-48-1 

A l P t - A  WIWG FTECK TIL-48-1 

NE S ‘ f P r K  TA-50-1 

NDRTH S T k C K  T1-3-66 

H A r k  $TACK T4-21-3 

S f i l l T H  STACK T P - 2  1-4 

TA-21-5 STACK 

NW STECK T I -21 -155  

E 5 T A f K  HLDC 5 TA-21 R Y  A IR  

CP5 F IS 7 1  

** DECREASE BY .FACTCS Cf 2 TC 10 * *  
bLCCel50150b  A I R  PU-239 9.2 74E-07 2.164E-06 2.3 

bLCEt155151A AIR U-235 8-b35E-07 2.500E-06 2.5 

ALCEC155153A A I R  U-235 I . o a 5 ~ - 0 1  3 . 3 6 6 ~ - 0 7  3.1 

ALCEC155154A AIR U-235 2.027E-07 1.142E-06 5.c 

AL CFt300301A A I A  PU-23S S . S Z ~ E - C ~  I . o ~ ~ E - o ~  2.0 

2.e 5.735E-07 1.t21E-06 ALCfL4C04COA A I R  PU-238 

ALCE65C05COA A I R  PU-239 

bLCEP029302A A I R  U-235 

PLCEROOlOOlA AIR 11-235 

A 1  C€F001002A A 1R YFP 

ALCEQOOlOCSA A I R  MFP 

A 1  CFTOOlOOlA 0 IR PU-239 

ALCE3Ct6013L L I R  U-2?8 

ALCE60030t ld  A I R  L‘-235 

ALCEh006041A A I R  1J-235 

ALCECOOSGSLA A I R  PU-23s 

ALCEt1‘55152A A 13 U-235 

ALCE65005C8A 412 PU-23s 

’ 4.341E-07 1.274E-06 2.5 

** CECREASE EY FACTCS OF 1.2 TO 

4 .262F-05 5.548E-05 

1.232E-C6 1.691 E-0 b 

3 B 1 CE-05 b 256E-05 

1.999E-07 2.410E-07 

10097E-07  1.558E:-OI..- __ 
3.494E-CI 6 .  ~ 2 6 E - 0 7  

.. 

2 * *  
1 - 3  

1.4 

1.3 

1.5 

1.e 

1.2 

1.5 

1.6 

1.2 

1.4 

1.5 

PG. 10 



S t H f l ! .  A I . .  I l r F - e ? ? ?  aUN DATE: O o / O b / l S  

C STACK V I N G  TbREf TA-3-29 

!4 S T 4 T K  WING F l U C  T A - 3 - 2 9  

** NOT R E P C R T E D  IN CUQHEKT YEAR * *  . 

P L C E C O C 9 O S l b  A I R  Q e - @ 8  ' 5 . 5 8 9 E - 0 3  
I .821)E+02 
2 .OBOE +01 

XE- 133 
XE-135 

A L C E  E O Z Y 3 0 l b  A 1.9 P U - 2 3 f  

A L C E P O t 9 4 0 1 A  A 1 9  U-238 
t 

4 64 1 E-04 

2.745E-05 

S C T 4 l Y  C I N G  FOUP rA-3-29 P L C E e 0 2 9 4 0 2 A  A I R  U-223 2 . 0 9 2 E - 0 4  

1 . 3 8 6 E - 0 3  TA-3 'M-2'; k l C G  5 S T I C K  FE-2B ~ L C E @ d 2 9 5 0 2 A  A I R  PU-23E 

P i t l ! :  C f 5 C K  TA-41-4  . 4 L C E C 0 0 4 0 1 7 4  A I R  H-3 
PU-23 e 

5 - S 1 9 E + 0 1  
1. 51 7E-06 

T b - 4 3 - 1  S T A C K  F E - 9  A L C E P 0 0 1 0 0 9 A  bIR PU-23E 2 4 70E-0 7 

T A - 4 6 - 1 6  S T P C F  

Tk-4L-lh S:ACK 

T C - 4 5  n ! l I L ' ) I f J G  9 1  S T A C K  FF-1 (NORTH1 

TA-'tb I \ I I ILDIPlG 3 I STCLCK FE-25 I SI)UTH) 

h f  ST C F  * P k A L  STLCK T A - 3 - 6 6  

Nh COPNFF S T A C K  fC-3-66 

w r . v  S T A C K  TA-3-10? 

Tb-21-5 S T A C K  

S T A C K  1 R L D G  12 TA-21. F Y  AIk 

S T A C K  2 P L O C  12 TA-21 R N  A I R  

A L C E F 0 0 1 0 1 5 A  A I R  PU-23E 

P L C E P 0 0 1 0 2 4 P  A I R  olJ-23S 

ALCECOOLO 11A A 19 .U-235 

A L C E C 0 1 6 0 0 1 P  A I R  U-235 

A L O E C 0 1 6 0 C 4 A  AIR U-235 

A L C E C 0 3 1 0 1 6 A  A 1R U-235 

LLCEE031037A A I R  U-235 

A L C E 3 0 6 6 0 2 4 A  A I R  TH-232 

P L C E 3 0 6 6 0 2 6 A  A I R  U-228 

A L C E 4 1 C 2 0 C l A  A I R  V-23d 

A L C E C 0 0 5 0 5 1 A  RIP. H i 3  

ALCEeO 12 l i l A .  A I R  Pll-23E 

A L C E 6 0 1 2 1 2 2 P  A19 PU-23E 

. 2.160E-07 

9.51 8E-09 

1 72QE-07 

9.688 E-07 

9.090E-07 

Y.018E-08 

. 3.023~-0e 

1 o 5 6 O E - 0 5  

1 6 O O f  -06 

9-  748E-06 

3.814E+00 

2.325E-05 

2. 153E-05 
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PUA GATE:  C)[r/UO/i:,  

t *+ I N C R E b S E  BY FACTOR DF 2 T C  10 * *  
i A - 3  .?f'-ZS k ING 5 STACK FE-29 

*:E CEhTRPL S T L C K  TA-35-7 
I 

I 

P L t E P 0 2 9 5 C l A  A I R  P U - 2 3 5  

A L C E L 0 0 7 0 C 3 A  A I R  P U - 2 3 5  

e. 5 

6.2 

I 
fit- S T t C K  T A - 3 5 - 7  A L C E L 0 0 7 0 C 6 A  h I R  PU-235 1 o 3 C O E - 0 6  5 . 7 1 9 f - C 7  2.3 

f b - 3 3 - 8 h  STACK 

SE S T L C K  T A - 3 5 - 7  

rt S T A C K  T A - 4 8 - 1 .  

I N C I V E E A T O P  S T A C K  

Tk-2 1 - 4  STACK 

XH 530 STACK T A - 2 1  HOOD EXHAUST 

Ilflcl F I T  7 2  

b L f E P O O l O O l A  A I R  MFP 8.27CF-05 3 .292E-05  2.5 

A L t f R 0 0 1 0 C 3 A  A I R  HFP 4 - 4 2 3 F - 0 6  '3.0 LOE-07 4.5 

P L C E T 0 0 1 0 0 1 A  A I R  NFP 3 04 74E-05 7.7F8E-Qh 4.5 

b L C E T 0 0 1 0 0 2 A  A 1 9  MFP 5.269t-05 9 . 0 0 R f - 0 6  . 
b L t E 1 0 0 1 0 C 3 A  A I R  MFP . 2 .3S2E-C6 4.031 E-07 

5.c 

5 . 5  

P L C E 6 0 0 4 0 4 2 4  A1R YFP 2.qSEE-C6 9 . 7 8 5 E - 0 1  3.1 

** I N C R E b S E  @Y FACTCR OF 1.2 TO 2 ** I 

A L C E K 0 8 t 0 0 1 A  A I R  H-3 5 o t l Z @ E + C 3  ' 3.075E+03 1.5 I 
I 

A L C E L 0 0 7 0 0 2 4  A I R  PU-239 7 -0  l S E - C 7  4.  S49f-07 1.4 

A L C E ~ O O 1 0 0 2 A  A I R  P U - 2 3 F  

A L C E 6 0 0 3 0 2 2 A  A I R  U-235 

A L C E L 0 0 4 0 4 2 A '  A I R  P U - 2 3 @  

A L C E b 5 0 0 5 C 6 A  A I R  Plt-239 

1.2 , 

2 .072E-G6 1.74 3E-CC 1.2 , 

2.5GSE-C9 1 .562E-09  

FG. 7 



RUN G A T E :  C 6 1 0 6 1 7 5  

S S T A C K  k l N C  T P l E E  Tb-3-29 

N S T A r K  W I N G  FOUR ?A-3-29 

5 S T A C K  W I N G  FC)UP TA-3-29 

** FtoT R E P C P T E C  IN F A S T  Y E A R  **  
ALtEP0253016 A I R  PU-234 3.337E-C4 

PLtEPO23401A A I R  U-235 

t dLCEF0294C2A AXR U-'238 

55-3 _Su-25 WIkG 5 STbCK FE-28 ALCEF029502A A I R  PU-239 1.283E-04 

TA-43  S T A C K  F F - I C  

T f i - 4 3  S I A C K  FF-11 

TA-43 STACK FF-12  

TL-43-1 STACK FE-9 

T# -43 -1  STACK FE-15 

TA-43-1 STACK FE-24 

TA-46 9IJILDINC. 3 1  FE-26 tSflUTHUESTJ 

TC-46 E L ' I L C I N G  31 S T A C K  FE-25 (SOUTHJ 

WEST CFNTRAL STACK TA-3-66 

NI. C C F h E P  STPCK 14-3-66 

M L I N  STACK TA-3-103 

W STACK RLD 3 T A - 2 1  RH AIK 

BLDG 324 S l A C K  f l - 2 1  

COS F-12 7 2  

dLCEF001002A A I R  P-32 9 rn 5 5 3E-C C 
PU-239 . 2.145E-Cb 

bLCEF001003h AIR P-32 
oU-23S 

ALCEF0010C46 A I R  P-32 
PU-23 9 

ALCEF001009A A I R  P-?2 
OU-239 

ALCEFOOLO 15A A I R  P-32 
PU-239 

ALCEF001024b A I R  P-22 

ALtEE031003A A 1 9  U-238 

6LCEC0710376 A I R  U-238 

ALOE3066024A A I R  U-235 

ALCE30CE326A A I R  11-235 

A L C E 4 1 3 2 0 C l A  A I R  U-235 

ALCEC3003021 P I R  PU-239 

ALCEC324001A AIR PU-23s 

1 .FCME-05 
1.3SeE-06 

2.2C LE-05 
1.499E-C4 

1.152E-C5 
9.966E-03 

1.039E-05 
7.936E-CZ 

1.10@F-C7 

9.5S8E-CB 

1 07CCE-06 

9.137E-06 

2 91 5 E- C 7 

6.51eE-07 

PC. e I 

I 



SCHEU rn NG. IlJF-6333 
U.S. ATOMIC ENEP.CY C O M M I S S I O N  

EFFLUENT 1 N F O R M A T l G N  SYSTEM 

BQClP~~lIP~-Q~~Br,BE~PBI 
C U M U L A T I V E  R E L E A S E S  REFCRF AND A F T E R .  DECAY 

L O S  ALAMOS S C I € N T I F  I C  L A B  

OMEGA S I T E  
A K - 4 1  
R t l - 0 8  
XE-133 

# ' X E - 1 3 5  
F A C I L I T Y  TOTALS. 

CHEMICAL M E T A L L U R G I C A L  RESEARCH 
1-131 
WF P 
P U - 2 3 8  
P U - 2 3 9  
U-233 
U-235 
U-238 
UN- ID-B+G 

0 F A C I L l T Y  TOTALS. o 

2.7dGE+04 , 
7. 'IS?€-02 
8.  I Y  hE+O2 
1.144€+02 
2 .  87GF + 04 

2. 786€+04 
7 . 7 5 7 E - 0 2 .  
8.198Et.OL 
1 . 1 4 4 F t 0 2  
2 . P 7 9 E  +04 

1.355c,oo 
. 1.3LtJE-02 

1. fr3q;E-02 
6. L4 5 E -02 
2 .392  E - 0 4  
1. dS3E-04 
t3.695E-05 
4 . 4 1 2 E - 0 1  
1. 3 t l b K + 0 0  

lo353F+OO 
1.3 1 6 E - 0 2  
1 . 5 3 9 € - 0 2  
6 245t  -02 
2 J92 F - 0 4  
l.dR3E-04 
8.695E-05 
4 4 1 2 € - 0 1  
1 U8hF e03 

f e 1 0 4 E - 1 0  
1.3 1 6 E - 0 2  
1-4 9 8 E - 0 2  
b . 2 43E-0  2 
2 0 092 E - 0  4 
1 o 8 0 3 E -0 4 
8- 6 Y  5E-0 5 
4 0 4 1 ZE-0  1 
5 3 2 3 F -0 1 

' 

ANCHCR S I T E  E A S T  
H-3 9 . 4 7 7 € + 0 1  9 .477€+01 

w SITE 
H- 3 

T E N  S I T E  
H-3 
P U - 2 3 9  

F A C I L I T Y  TOTALS. 0 - rn 0 

. Y - S I T E  
H-3 
P U - 2 3 6  
P U - 2 3 9  
UN- ID-ALPHA 

F A C I L I T Y  TOTALS. 0 0 0 rn 

1 a' 7 6 0 €  t 04 1*5114E+04 1.584E+ 04 1 . 1 6 0 E + 0 4  

8. 4 8 V F t 0 3  
2. Y 3 Z E - 0 5  
R . 4 U O F + 0 3  

8.480E+03 
2.932E-05 
8 4HOE + 03 

7.409E+03 
2 9 3 2 E - 0  5 
7 0 4 0 9 E + 0 3  

7.40SE+03 
2 . 9 3 2 E- 05 
f . 4 0 9 € + 0 3  

4 .271E+02 
1 4 9 Y  E-0 6 
1. 0 36  E-0 5 
I o81jOE-05 
4-2 7 1 E + 0 2  

5.Ob8Et02 
1.51 7F-06 
I .  d3 LE-05 
1.85OF-05 
5.ObSE+02 

5 * 0 6 A E + 0 2  
1 -517E-06 
1 030E-05 
1 8 5OF- 05 
5.068E +42 

40271E+02  
1 e 4 9 9 E - 0 6  
1.036E-05 
1.850E-05 
4 . 2 7 1 € + 0 2  

HEALTP RESEARCH LABORATORY 
C - 1 4  
P-32 

.. - 
0 

7.42 7E-05 
0 

7.427E-05 
0 

1 a045  E-OB 

NOTE: NO ENTRY I N  COLUMN = NO R A O Z O A C T I V I T Y  REPORTED 0115 €IS 31 PG. LO 



RUN OAT€!  06104115 
U.S. ATOMIC ENERGY C n M H I S S l O N  

EFFLUENT I IUFORMATION SYSTEM 

4. SL'iE-07 
1 162 E-05 
8.635F:-05 

1. b5HE-04 
3 - 9 1  9 E - 0 7  
1. ii62 E-04 

6 . 4 U Y i - 0 3  
5.663E-04 
1. YHLE-05 
X.073C-03 

1.432C-03 
4.31i3E-05 
1.482E-03 

0 

6.91 Ut-05 

6.461 E-05 
1. 791 E-04 
7. S 8 7 E - 0 4  
1.23ImE-04 
1. L2bE-33 

7.39.'€-05 
9. t4at -06  
3 . 5 9 9 5 - 0 4  
4 . 4 3 6 F - 0 4  

6 .997E-05 

00s E I S  31 

4.629E-07 
1.162F-05 
L e 6 3  5E-05 

1 6 5 I E - 0 4  
3.9 LYE-07 
l o b 6 2 E - 0 4  

6.4 8 9 E  -03 

1. IHlE-05 
5. b t 3 F - 0 4  

7.073F-03 

1 4 3 2 E - 0 3  
4. Y83E-05 
1.482F-03 

0 

6:918E-O5 

6 .461E-05 
1 7 9 1 E - 0 4  
7.507E-04 
1.2356-04 
1.126E-03 

7 392F-05 
9.74Bk-U6 

4.430E-34 
3 . 5 9 9 E - 0 4  

6 0 99 I F 0 5  

P U - 2 3 8  
P U - 2 3 9  

F A C I L I T Y  TOTALS. w L 

WA-S I TE 
U-235 

t u-238 
rn e F A C I L I T Y  TUTALS. 

RAOIOCHEHISTRY S I T E  
WF P 
P U - 2 3 9  
U - 2 3 5  . . F A C I L I T Y  TOTALS. . 

TA-50 LIQUID HASTE TREATMENT P L A N T  
P(F P 
P U - 2 3 9  . . F A C I L I T Y  TOTALS. - 

C. Po ANDERSON MESON P H Y S I C S  F A C I L I T Y  
#A P 

PRESS BUILDING 
U - 2 3 5  

. SIGMA R U I L D  CNG 
TH- 2 32 
U-235 
u-2 3 8 
UN- I CJ-AL PHA . . F A C I L I T Y  TOTALS. o 

TECH SHOPS A G U I T I C N  
u-235 
U - 2 3 8  
UN- I D - A L P H A  . F A C I L I T Y  TOTALS. . 

R O L L I N G  M I L L  E U I L C I N G  
U-238 

4 5 7 4 E - 0  7 
1.162E-O5 
10 2 O d E - 0 5  

1 6 5 8  E-04 
3 09 19E-0  7 
1. 662 E - 0 4  

6 0489 E-03 
5.663E-04 
1 7 t) 1 E-0 5 
1. 0 73E-03 

I AS2E-03 
. 4 9 8 2  E-05 

1.482E-03 

0 .  

6.9 1 8 E - 0  5 

6.461E-05 

7 . 5 8  7 E-04 
1 791 E-04 

1.235E-04 
1.126E-03 

7.392E-0 5 
9 7 4  BE-0 6 
3 0 5 Y 9 E -0 4 

4 o 5 7 4 E - 0 7  
1.162E-05 
1 -2 08E-05 

1.65BE-04 
3.9 1 9 E - 0 7  
1.662 E-04 

6 0 4 8 S E - 0 3  
5 66 3 E-04 
1 - 7 t l l E - 0 5  
7 0 'I 3 E- 0 3 

1.432E-03 
4 9 8 2 E - 0 5  
1.4 82 E-C3 

0 

6 -9 I B E-0 5 

6 0 4 6  I€-05 
1.79 I€-04 
7,587E-04 
1 o235E-04 
1 126E-03 

7 3 2 E - 0 5  
9.748E-06 

PG. 11 NOTE: NO ENTRY I N  COLUMN = NO R A D I O A C T I V I T Y  REPORTED 

-.---- ------ - -. ___-_ ._ ___. _ _ _ _ _ _  - ----.- _II -___ . __ _- 



U.S. t T C H l C  ENEGCY C O M M I S S I O N  
E F F L U E N T  INFORMATION SYSTEM 

BBR1Q~~L1Pl-R&1;3Y-BE~EI 

RUN GATE: 06/09/75' 

4.699€-07 
l . i ) C l F + O l  
4.2 R 6 F -  06 
I .401F-U3 
1.217E-+OO 
8.397F-02 
1.171E+Ol  

G P - S I T E  
AM-24 1 
H-3 
RF P 
PU-238 
PU-239 

t U - 2 3 5  . F A C I L I T Y  TOTALS. o 0 . 
I N C I N E R A T O R  S I T E  

P U - 2 3 9  

0 a o PLANT TOTALS o - o 

4 -6 1 4 E - 0  7 '  
8.921E+00 
4oZt)bE-06 
1 .384F-03  
l o Z l L E + 0 0  
8 .397E-02 
1.022E+OI 

4 674  E - 0 7  
8.921Et90 
4 o286E516 
1.384E-03 
loZ16€+00 
11.397E-02 
1 .OZZE+Ol  



S C H E D -  NO. INF- t1335 RUN DATE: 06/09/75 
UoS. ATCMIC ENERGY C O M M I S S I O N  

E F F L U E K T  I N F O R M A T I C N - - S Y S T E M  

R E L E A S E  P O l h T  A h A L Y S I  S REPORT 
-,~~,LbL€~P~E-Yf~~-l91~-- 

ALBUQU€ROUE O P E R A T I  OfiS C F F I C E  
U N I V E R S I T Y  OF C A L I F O h N l A  - LO$ ALAMOS 
LCS ALAHCS SCIENTIFIC Lne 

CHEGA S I T E  I 

PNEGA STACK 
A Ik l O R N E  A R - 4 1  u 3 . 1 1 9 E + 0 2  100.003 2.6 01) ~ - a  5 64r999-966 , N O  XE OR RE RELEASED Ih: 1 9 7 4  

I Ct*EV I C AL P E T  ALLURG I GAL P kS EARCP 
TA-3  SM-29 MING 2 STACK FE-15 

I l l i b O P N E  P U - 2 3 6  U 2 o 6 1 8 E - 0 6  100.400 4. 300E-15 

CGS E 1 S  51 

T A - 3  SY-29 U IHG 2 S l A C K  F E - 1 4  
A I FC H ~ R N  E ru- 238 U 2.500E-06 100.000 4. I O O E - 1 5  

60143 I L C L U D E S  P U - 2 3 9  

4.057 I N C L U D E S  P U - 2 3 Y  

5 STACK U I N G  THREE 7A-3-2F 
AIRI !OPNE P U - 2 3 9  u 3 . 3 3 7 E - 0 4  LOO. 000 4.830E-13 805.000 I N C L U D E S  P U - 2 3 8  

* A I F d O P N E  U-235 U 4.262E-05 100.030 7.200E-14 ’ 1.800 INCLUDES U-238 
hi STLCK WIM r rREE TA-3-29 

N STACK WIhG FOUR TA-3-29 
A l P B O R N E  U-235 l j  1 .181E-05 100.000 1.800E-14 

S STACK Y I R G  FCUA TA-3-29 
A I R B O R N E  U-238 U 5.951€-05 100.000 i . 2 0 0 ~ - i 3  

0.450 I N C L U D E S  U-230 

4.000 INCLUDES U-235 

fk-3 SH-29 WING 5 STACK F E - 2 9  
AIRBORNE PU-239 U 5 0 6 1 3 E - 0 5  LOO. 000 80 8JL)E-14 146.667 I N C L U D E S  PU-238 

‘ T A - 3  SH-29 WIN(; 5 STACK FE-28 
I k C L U O E S  P U - 2 3 8  3. LOO€- 13 51 bo 667 AIRbGRNE P U - 2 3 9  U 1 0 2 8 3 E - 0 4  100.000 

_-- TA-3 S P - 2 9  UlkC 7 STACK FE-33 . 
601 42 9 I N C L U D E S  PU-239 u 1.250E-04 . 100.00IJ 4.210E-13 A16UCIPNE PU-236 

NOTE: ht! EhTRY I N  COLUP’K = k0 DATA OR NOT A P P L I C A B L E  PGo 14 



u.S. A T C H I C  ENERGY COMMISSION 
E F F L U E K T  I N F O R C A T I C N  SYSTEM 

PLBLQUEROUE O P E R A T I O h S  C F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - L C S  ALAMOS 
L C S  ALAYCS S C I E N T I F I C  LIIP 

C H E M I C A L  P E T E L L U R G I C A L  RESEARCI-  
T A - 3  SM-29 k l N C  5 STACK FE-32 

AIRBORNE PU-238 u -1 

I 

1850 714 I N C L U D E S  P U - 2 3 9  
I 

8.07 lE-OS 

4.840E-03 , 
1 - 7 X f - 0 5  
3.42CC-C4 

5.199E-03 

1.2S(;E+00 

5- B 2 8 E + 0 3  

1 .370€+03 

7. a L ~ E - O  7 

50795E-06 

1 0 3 0 0 E - 0 6  

100.000 

93.089 
6.577 
0 . 3 3 4  

100.00 

100.000 

100.1)00 . 
100.000 

100.000 

100.000 

100.000 

WlhC N I N E  STACK TA-3-29 
A I  kBOPNE 1-131 U 

HF P U 
PU-239 U 

TOTALS 0 0 

L.fl4i)E-12 
1 .300E-13 
6. b J O E - 1  S 

1 - 9 7 7 E - 1 2  

1.e40 

11.aoo I A C L U D E S  U-235 

ARCHOE S I T E  EAST 
E-STACK T A - 9 - 2 1  

& l P B O R N E  H-3 S 

U 

S 

t u  

U 

U 

5.400E-08 27.000 

PP S X T E  

TEN S I T E  

T A - 3 3 - 8 6  STACK 
& I H l j D P N E  H - 3  6 0 7 C O E - 0 5  3 3  r49Y -995 

5 STACK T P - 3 5 - 2  
A I R B O R N E  H-3 LoOOOE-OS 5,000.000 

5E STACK Tb-3s-7  
A I P R O R N E  PU-239 5 2 OOE- I5 8.647 

ki C f h T P P L  STACK Td-35-7 
& I  h@OPNE PU-239 4.ZOOE-14 70.000 

N E  STACK TP-35-7  
A I  PCORNE PU-239 2.600E-14 

NOTE: NO ENTRY IN COLUMN = NO DATA OR NOT A P P L I C A B L E  PG. 1 5  G 3 S  E I S  5 1  



SCHEO. NO. INF-6336 RUN DATE: 06/09/75 
U.S. ATCMIC FNERCY COMMISSION 
EF FLLFkT I hF OR C A T  I ON S Y S T E C  

EFFLUENT ANALYSIS REPCRT 
E R B - S ~ L E ~ C d B - Y E ~ R S , J S ~ Z - ~ ~ ~ D ~ ~ ~ ~ ~ ~  

ALBUCUEROUE O P E R A T I O N S  CFFICE 
UNIVERSITY OF CALIF04NIA - L C S  ALbMOS 
LCS bLAPCS SCIFNTIFIC LAB 

, hEALTP HESEARCh LABCPPTCRY 
A I I i P C R N F  REL€ASES FCP TP-43 STKCK FE-10 

I 

I 

P l l - 2 3 9  U 
CUP 1 ES 
I OF TOTAL 

5 CIF O F F S I T E  R C G  
CCAC. (UCI/ML J 

20 145E-06 
18.333 

1. LOOE-14 
1.100 

1.1 70E-05 
1.95OEtOl! 
6.0 OOE- 1 4  

2 0 14  5E-OL 
10.333 

1.100E-L4 
1 . 100 

1 170E-05 
1 .Y53€*06 
6 000E-14 

TOTAL LUk lFS 
TOTZL VCLUHE ICU. M E T E R S 1  
1CITL.L CClhICo l U C I / M L )  

' -A1 FPOPNF H t L E & S E S  FOR TA-43 STACK F E - I 1  

P-32 U 
CUR I € S  
t CF TllTAL 
LOlJC. IUCI /MLI  
;I; UF O F F S I T E  HCG 

1 -96t)E-05 
93.366 

7.6 00 E- 1 4 
I 0.003 - .  

I . 96a~-o5  
93.366 

7 - 6 O O E  - 14 
0 003 

PU-ildY U 
CUP I ES 
z ut T C T P L  
CLIC'C. (UCI/ML) 
S UF O F F S I T E  WCG 

TOTAL CUGIES 
TOTAL VnLUME (CU. METERS)  
TCTbL Cut\C. ( U C I t M L J  

1.39@€-06 
6.634 

5.4 0 0 E- 15  
0.540 

2- 108E-05 
2 - 5 9 0 E + 0 8  
13.140E-14 

1 -39BE-06 
6 634 

5.4OOE-15 
0.540 

20 LOBE-05  
2 -  590E *OB 
8 L40E-14 

I 

AlReCPNE HLLEASES Ff!R TA-43 STACK FE-12 

P:32 U 
C U R I E S  
0 QF TOTAL 
C G N C .  ( t i C I / M L I  
0 CF OFFSITE RCG 

2 2 6 1 E-05 
93.784 

8.60 CF- 14 
0.003 

2 s 2 6  1E-05 
93.784 

0.003 
~ . ~ J o E - ~ G  i 

NOTE: IrO E M R Y  i N  COLUMN = NO D A T A  OR NOT APPLICAOLE PG. 49 COS E I S  61 



U.S. A T C H I C  ENERGY C C M P I S S I C N  
E F F L U E N T  I N F Q R C A T  I CK S Y S T E M  

A L B U C L E R Q U E  O P E R A T I G R S  CFFICE 
UNIVERSITY OF C A L I F O R N I B  - L C S  ALAMOS 
L C S  A L P C C S  S C I E h l T I F I C  L A B  

H E A L T H  R E S € 8 K C b  L A f l C R E T f I R Y  
A l R P T R N E  R E L E A S E S  FOR T A - 4 3  S T A C K  F E - 1 2  

P U - 2 3 9  U 
CUkl E S  
'I, II+ T O T A L  
CLNC. I U C I / M L )  
I L1F O F F S I T E  H C G  

I 

1 4 S 9 E - 0 6  
b 02 16 

5 .700E-15  
0.570 

2.41 1 E - 0 5  
2.630EtOtl 
9 0 1 7 0 E -  14 

1 .4F9E-06  
6.216 

5.730E-15 
0. 5 70 

2 .411E-05  
2 . t 3 0 E * O B  
9 . 1 7 0 E - 1 4  

T O T P L  C U I  I E S  
l O T 8 L  VOLUME 1CU. M E T E R S )  
TCT8L CUhC.  l L l C I / M L )  

A I R E O E N F  R € L E A S E S  FOR T A - 4 3 - 1  S T A C K  FE-9  

p - 3 2  U 
C U R  I E5 
Z CF T O T A L  

1: CF O F F S I T E  R C G  
CDNCo I U C I / M L l  

1 . 1 9 2 E - 0 5  
92.286 

6 . 7 0 0 E - 1 4  
0.002 

1 1 9 2 E - 0 5  
92.286 

6 . 7 0 0 E - 1 4  
0.002 

I 

PU-238 U 
cub I E S  
I CF T O T A L  
CCINC. (UC I / H L  1 
t C F  O F F S I T E  R C G  

' 2.47OE-07  
100.000 

' 1 9 0 0 E -  15 
I c.190 

2 . 4 1 0 E - 0 7  
150.000 

1.9QOE-15 
0.190 

PU-239 U 
CUR I E S  
t C f  T C T A L  
CL'hC. I U C I / P L I  
t O F  U F F S I T E  R C G  

9 .966E-07  
7.714 

5.600E-15 
0.560 

9 Y b b E - 0 7  
7. 714 

5 69 OE- 15 
0.560 

2 4 7 0 E - 0 7  
. 1.300E+08 . 

1.900E- 15 

T O T 8 L  C U F I E S  

T O T A L  CGhC.  I U C I / M L  1 
T O T A L  VOLUME ICU. M E T E R S )  

1 2 S 2 E- 0 5 
1 .78OE+08  
7 ~ 2 6 O E -  14 

6.584E-36 
1 . 5 4 0 E t O 8  
3 . 7 2 5 E - 1 4  

I 
I 

I 
PG. 50 NOTE: NO E K T R Y  I N  COLUMN = NC C A T A  OR NOT A P P L I C A E L E  
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SCHED. NO. I N F - 6 3 3 5  RUN DATE: 0 6 / 0 9 / 7 5  
U.S. A T O M I C  E N E R G Y  C O H H I S S I O N  

E F F L U E N T  I N F O R C A T I O N  SYSTEM 

R E L E A S E  P O I W  A N A L Y S I S  REPORT 
-~B-fBL€bPaE-YEAB~3~~-, 

ALBUCUERQUE O P E R A T I C R S  O F F I C E  
U N I V E R S I T Y  OF C A L l F O R N l A  - L O S  A L A H O S  
L O S  ALAHCS S C I E N T I F I C  L A H  

R A D I O C P E M I S T R Y  S I T E  
POT C E L L  S T A C K  T A - 4 8 - 1  

A ICEIOKNE M F P  U 
U-L35 U 

T O T A L S  

4 - 4 2  3 E - 0 6  
5 . 7 6 6 E - 0 8  

4 .481E-C6 ,  

98.713 
1.287 

1oo.co 

9 1.665 
2.335 

ioo.ao 

96.286 
3 . 7 1 4  

100.00 . 
98.116 . 

1.884 

100. 00 

97.669 
2.331 

i oc ' .  ao 

51.953 
48.047 

100.w 

5 . 6 0 0 E - 1 4  
7.3COE-16 

5 . 6 7 3 E - 1 4  

1 

0.018 

C o l i €  W I N G  S T A C K  T A - 4 8 - 1  
A l P C l l R N E  M F P  U 

PU-239 U 
3 0 3 5 E - 0 4  
7- 2 5%-06 

4 . 6 0 0 E - 1 3  
1 . 1 0 0 E - 1 4  

4.71OE-13 

18,333 

T O T A L S  0 o 3. LCBE-CC 

A L P H A  W I N G  S T P C K  T A - 4 8 - 1  
A I P P O R N E  MFP U 

PU-239 U 

$ 

3.617 

T O T C L S  

T A - 5 0  L I O U I D  WASTE TREATMENT .PLANT 
H E  S T A C K  14-50-1 
. A l h P D R N E  M F P  U 

P U - 2 3 Y  U 

T O T A L S  

1 .130E-13  
2. L ~ ~ E - L S  

3 .474E-05  
6- 6 7  L E 4 7  

3. 54 LE-05 1 . 1 5 2 E - 1 3  

8. 1 3 0 E - 1 4  
1 9C3E-15 

8. J 2 4 E - 1 4  

4 .3SOE- I4  
4 0 6 0 E - 1 4  

8 . 4 5 0 E - 1 4  

S E  S T P C K  14-50-1 
AIHBORNE MFP U 

P U - 2 3 9  U 

T O T A L S  

SOUTH STPCK T A - 5 0 - 1  
AlPRORNE MFP U 

PU-239 U 

5 269E-0 5 
1 25 7E-G6 

5.395E-CS 

3.233 

2.392E-06 
2.212E-06 

T O T A L S  0 o 4 .6C3E-C6  

DUS E I S  51 PGo 10 



I 

U-S.  A T O M I C  €NERGY CCMVISSION 
E F F L U E N T  I N F O R C P T I C N  SYSTEM 

R E L E A S E  P O I N T  A N A L Y S I S  REPORT 
,,€fB,fBLEb0~~YE~~,l~~~-- 

ALBUCUEWOUE O P E K A T I U h S  Q F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - L C S  ALAHOS 
L C S  ALAMOS S C I E N T I F I C  L A O  

RUN OAT€;  06109175 

C. lJ. PNOFPSON HESON P H Y S I C S  F A C I L I T Y  
T P - 5 3  C hfhG 

AIFiBURNE M A P  U 

P M S S  C U I L C I N I ;  
PEST STPCK TA-3-35 

& l E @ f l R N E  U-235 U 1.205E-C6 '  100.000 4.800E-15 

SlCLJA @ U I L C I N G  
I N U  STACK TA-3-66 I k I P e O R N t  U-238 U 1.487E-05 100.000 2.500E-14 

0.120 

0 m B33 

N E  STPCK TP-3 -66  
A I P B O P N E  U-238 U 

S E  S T A C K  10-3-66 
A l P 8 r 3 R H E  [I-235 U 

NORTH STACK TA-3-6.6 
A I R B f l R I J E  U-23B U 

WEST CENTRPL STPCK T A - 3 - 6 6  
A I  LBORNE U-235 U 

NN CORNER STACK 14-3-66 
AIHBORNE U-239 U 

T E C H  SkOPS P C C I T I O N  
lrdlk STACK T A - 3 - 1 0 2  

AIFBORNE U-235 ' 0  

7.876E-06 100.300 1.3OOE-14 0.433 INCLUDES U-235 

t 2.91 IE-06 100.030 3- 7 O O E - I 5  ' 0.092' 

4 .445E-05 100,000 8 5 00E-14 

2.4C9E-06 100 . 000 6.100E-15 

1.760E-06 100.000 1.100E-13 

9.137E-06 130.000 3.703E-14 

2.833 

0.152 

2.750 

0.525 I N C L U D E S  U-238 

GL7S E I S  5 1  NGTE: ha EhTRY I N  COLUMh; = NC DATP OR NOT A P P L I C P B L E  PG. 19 
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U o S o  ATOMIC ENERGY C O M M I S S I O N  
E F F L U E N T  I N F O H M A T I C N  S Y S T E M  

R E L E A S E  P O I R T  A N A L Y S I S  REPORT 
~ ~ ~ L U S - ~ A I L b Q A 8 ~ ~ E ~ ~ ~ l > ~ ~ ~ ~  

ALBUQUERQUE OPERATI 'OhS C F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - L C S  ALAMOS 
L C S  ALAMOS S C I E N T I F I C  LA@ 

HOLLING P I L L  t j U I L C I k G  
N O R T H  S T A C K  T A - 3 - 1 4 1  

5. 203E-15 A I  f iBOPNE ll-23R U 7 o 3 1 9 E - 0 7  10000i)o 

hU S T A C K  T P - 3 - 1 4 1  
A I R B O R N E  U-238 U 2 . 0 9 7 E - 0 6 '  100 .OD0 7.6 00E-15 

S k  STACK Tb-3-141 
AIkBLJRNE U-238 U Lo706E-06 100.000 30800E-15 

~ UP-SITE 
E S T A C K  HLO 2 T A - 2 1  RH AIR 

A l R e O R N E  P U - 2 3 9  U 4 . 0 0 b E - 0 7  100.000 1 .580E-15  

00s E I S  5 1  

W S T A C K  bL0 2 T A - 2 1  R H  A I R  
A I R B O R N E  P U - 2 3 9  U 1.042E-06 

H P I N  STECK Tb-21-3 
A I P B O R N E  U-235 U 5.7QOE-04 

I f v C l k € R A T @ P  STACK 
A I R R O P N E  U-235 U 2.072E-06  

S C u T H  S T A C K  74-21-4 
A I l i e O P N E  IJ-235 U 3 o 8 1 0 E - 0 5  

' T P - 2 1 - 4  S T A C K  
&Il(OC'RNE MFP U 209935-06 

P U - 2 3 8  U 1.686E-07 

T O T A L S  0 0 3.162€-06 

1 

0.173 , I N C L U D E S  U-235 

0.253 1 N C L U D f S  U-235 

I N C L U D E S  U-235 0-127 

2.633 P A I N  CONTAMINANT 

* 100.030 2.430E-15 ' 4.050 P A I N  C C N T A M I N A K T  

100 eo00 20330E-12 5a.250 M A I N  C O N T A M I N A N T S  

2 .14OE-13  5.350 M h I N  C O N T A M I N A N T  100.000 

100.000 1o34OE-13 3.350 M A I N  CONTAMINANT 

94.666 50200E-14 
5.334 2.930E-15 

P A I h  C C N T A C I N A N T  
4.186 I N C L U D E S  P U - 2 3 9  

100.00 5.4S3E-14 . .. 

NOTE: NO E h T R Y  I N  COLUPh = h'0 D A T A  OR NOT A P P L I C A E L E  PG. 20 
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RUN OATE: 06/09/15 

U.S. A T O M I C  ENERGY C O M M I S S I O N  
E F F L U E N T  I N F O W C A T I G N  SYSTEM 

R E L E A S E  P C I h T  A N A L Y S I S  REPORT 
,-IDe~LEbRA~YThe,~Z~-- 

ALBUCL'EWOIJE O P E R A T I O L S  G F F I C E  
U N I V E R S I T Y  OF C A L I F O k N I A  - L O S  ALAMOS 
L C S  ELAMGS S C I E N T I F I C  L A B  

I D P - S I T E  

I 

la-21-S STACK I 

A I f i 0 C l F N E  P U - 2 3 9  U 
1 

1.9996-07 100.000 1.4 L O € - 1 4  23.500 M A I N  C O N T A M I N A N T  
I 

4.714 C C N T A M I N A N T S  XNCLUDES PU-239 

I 

T A - 2 1 - 1 5 0  STACK 
A I S B O R N E  PU-238 U 9 . 2 7 4 E - 0 1 ,  100.000 3. 300E-15 

NE STACK T b - 2 1 - 1 5 5  
A I  C eCRPlE U-235 U 8 .635E-07  100.000 1.520E-14 0.380 E A I N  CONTAWINANT 

Nh STOCK 1s-21-155 
A I KHORNE U-235 U 1.097E-07 0.047 H A I N  CONTAMINANT 100.000 1,900E-15 

SE STACK T A - 2 1 - 1 5 5  
A I R B O R N E  U-235 U 1 .085E-07  100.000 1.4 50E- 15 00036 M A l h  C O N T A P I N A N 1  

I 3 

S Y  STACK TA-21-155- ' 

A I L B O R N E  U-233 U 2.027E-07 1oo.boo 3.550E-15 0.089 M A I N  CONTAMINANT 

E STOCK B L D  3 T A - 2 1  R H  A I R  
A I R B O R N E  P U - 2 3 9  U S.52lE-07 100.000 2.750E- 15 4.583 I N C L U D E S  P U - 2 3 8  AND U-235 

W STACK B L D  3 T A - 2 1  RM A I R  
A I  F BORNE P U - 2 3 9  U Z .919E-07  100.000 7.470E-16 Lo245 I N C L U D E S  PU-238 AND U-235 

ALOG 324 STACK T A - 2 1  
AIReORNE PU-239 U 6.5ltlE-07 100.000 3.100E-15 5.167 CONTAH I N  ANTS I N C L U O E S  PU-2311 

B L C  4 T d - 2 1  RM A I R  S T A C K  
A I h BORN E PU-23 8 U 5.735E-07 100.330 1 . 9 1 0 E - 1 5  2.725 -- - CONTAMINANTS-  I N C L U O E S  U-235 

COS € I S  51 PG. 2 1  NOTE: NC ENTRY I N  COLUCN = NO D A T A  OH NOT A P P L I C A B L E  
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U.S.  A T O M I C  ENERGY C O M M I S S I O N  
E F F L U E N T  I N F O R W A T I O N  SYSTEM 

P E L F A S E  P O l h T  A N A L Y S I S  REPORT 
,-,€D~-L~LEb'RA~Y~9~-1~~~-- 

ALBUCGEROUE O P E R A T X O h S  C F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS A L A N O S  
L O S  ALAMCS S C I E N T I F I C  LAB 

R U N  D A T E 8  0 6 / 0 9 / 1 5  

DP-S I T E  
BLD 5 T A - 2 1  PM A I R  STACK 

A I R B O R N E  P U - 2 3 9  u 4.341E-01 100.050 1.OFGE-15 

uOS E I S  5 1  

P H  5SU S T A C K  T A - 2 1  bo00 EXHAUST t 
A I R R O G N E  PU-239 U 2.50YE-09 100.000 7.2 30E- 16 

I 

1.817 . P A I R  C O N T A P I N A N T  

1.205 WAIN C O N l A Y I N A N T  

P M  530 STACK 710-21 RH A I R  
A I R B O F N E  PL)-239 U 1.517E-C7 100.000 9.560E-15 15.333 M A I N  CONTAMINANT 

E STACK HLDC 5 T A - 2 1  RH A I R  
9.490E-16 P I I .  BORNE PlJ-239 U 3.494E-07 100.000 1.582 P A I h  C O N T A M I N A N T  

NOTF: NO ENTRY I N  COLUVN = NC D A T A  OR NOT A P P L I C A B L E  PC. 22 



SLHED.  hC.  INF-6313 
U.S. A T C E I C  ENERGY C O M M I S S I O N  

E F F L U E N T  I N F O R H A T I  ON S Y S T E M  

S E C T I O N  0 :  
C P F P A T I G N S  OFFICE:  
A 9 f A  O F F I C E :  
CCMTPACTUR; 
PLAh iT  T I T L E :  
FIC I L  I T Y  T I T L E :  
E F F L U I - N T  h E L E A S E  P O I N T :  
OPERAT I I I N S  G E N E R A T I N G  P O L L U T A N T S :  
WASTE T U E A T P E N T  SYSTEM: 
F ” C N I T U R  I I JG SYSTEM: 

S A P P L E  I N F C R M A T I O N :  

k t C E I V I N G  C E D I A :  
OTHER INFL ‘RMAT ION: 

S F C T I D N  0 :  
O P E P 4 T I C N S  O F F I C E :  
A R E A  C F F I C E :  
CCNT R A C T l l  R : 
P L A N T  T I T L E :  
F A C I L I T Y  T I T L E :  
t F k L l J E N T  H E L E A S E  P C I k T :  
O P F P A T I C N S  GZMERATIKG P O L L U T A & T S :  
WASTF T R E A T M F N T  SYSTEM: 
EtCKITUR I N G  SYSTEM: 

S b C F L E  I k F C P M A f  I O N :  

E ECE I V I k G .  M E D I A :  

RUN GATE: O b t 0 6 f 7 5  , 

A L C F A O O Y C 9 1 A 7 2 0 8 0 L  
ALBUOUEROUE FPERATICNS O F F I C E  
L C S  A L A h C S  A R E A  n F F I C E  
U N I V E R S I T Y  OF C A L I F C R N I A  - L C S  ALAMCS 
LUS A L A V C S  S C I E N T I F I C  L A B  
O P E G A  S I T E  
OYECA STACK 
TkC C E A C T 0 5 S  
D E L A Y  bKC CECAY L I N E  O N  SUP REACTOR. 
N U C L E A R  k E 4 S U R E V E N T S  C O R P O R A T I O N  60 D A Y  CONT’ INUOUS 
P A R T I C U L A T E  F I L T F R  A k D  GAS C H A h h E L  I 

C O N T I N U O U S  64s C O L L E C T I N G  CHAMBER 
A T C C S P h E H E  

0 S A M P L E S  PER YEAR 

P A R T I C I J L A T E  F I L T E R  P A P E R  M C V € S  C O N T l h U O U S L V . I S  O B S E R V E D  
( W I T H  A N  ENG WINUUW GE TUBE. H C L L ’ L A S T S  60 O A Y S  A N D  IS 

REUSED. 

A L  C F  8029 20 I A 7401 02 
ALBUCUERQUE O P t R A T I C N S  O F F I C E  
L C S  ALAMCS 4 P E A  O F F I C E  
U N I V F P S I T Y  OF C L L I F O R N I A  - L C S  ALAWCS 
L O S  ALAMCS SC I E h T I F  I C  L A R C R A T C R Y  
C H E M I C A L  M E T A L L U R G I C A L  R E S E A R C H  
T L - 3  SM-29 U I N C  2 S T A C K  F E - L 5  
P L U T G N I U N  PACIOCHEP!ICAL ANG M E T A L L U R G I C A L  
T h f l  STAGE H € P A  F I L T R A T I C h  ADOEC 
S P C P L E  PROBE W I T b  H V - 7 0  F I L T E R  M E D I A  L C C A T E C  F I V E  F E E T  f R O  
I h L E T  

C C h T  IFIUOUS 
ATM@SPP(ERE 

1 5 5  SAMPLES PER YEAR 

I 

PG 42 



SCHEO. hC. I K F - 6 3 1 3  RUN CATE: 06/06/75 
U.S. A T C H I C  ENERGY C O M M I S S I O N  

E F F L U E N T  I h F 0 4 Y A T I  CN SYSTEM 

YbeBBIlVE,Sll~nBE~,R~~~-~A~~-~A~EB-Ll~I 

S E C T I O N  0: A L O E  ROZPZOZA 7401 02 
(?PEP A T 1  CNS C F F I C E :  ALBUCUEROUE O P E R A T I C k S  O F F I C E  

C CI IT R A C TO R : U N I V E R S I T Y  I;F C A L I F O R N I A  - L G S  A L A M C S  
PLCNT T I T L E :  L G S  ALAMES S C I E N T I F I C  LABORATORY 
F A C I L i T Y  T I T L E :  C H E M I C A L  M E T A L L U R G I C A L  RESEARCH 
E F F L I J E N T  R E L E A S E  PCINT: T P - 3  Si4-LY H I N G  2 STACK F E - 1 4  
f l P F r 4 T l G K S  G t l d E R A T  I N G  P O L L U T A h T S :  P L U T O N I I J P  R A C I C C H E M I C 4 L  AND M E T A L L U R G I C A L  
H A S 1 5  T i l t  4 l M E N T  SYSTEM: ‘ T h o  STAGE t i t P A  F I L T R A T I C N  ADDED 
MC F. I T 0 H I N G SY S 1 EM : S A C P L E  PROU€ !.r lTH H V - 7 0  F I L T E R  M E D I A  L C C A T E C  F I V E  F E E T  FRO 

PPCRE I h L E T  
S APPL E I L F C R M A T  !ON: 9 1  SAlYPLES PER YE4R 

C r N T  INUOUS 
k E C F I U I N G  K E D I A :  P T P C S P H E h E  

AREA O F F I C E :  . L G S  ALPMGS AREA O F F I C E  

t 

SFCTI[ ! iJ  0 :  AL CEBOZY 30 14730 108 
O P C S A T I O k S  O F F I C E :  ALeUCUERUUE O P E R 4 T I G K S  O F F I C E  
AREA [ I F F I C E :  L O S  AL I tHCS AREA C F F I C E  - 
CCNTRACTOH: U N I V E R S I T Y  OF C A L I F O R N I A  - L G S  A L A M C S  
P L A N T  T I T L E :  L C S  9L/ \MCS S C I E N T I F I C  L A B O R A T O R Y  
F A C I L I T Y  T I T L E :  CMR LAOJR4TCK.Y 
T F F L I J E N T  R E L E A S E  P C I N T :  s S T A C K  ~ I N G  T M E E  r4-3-29 
I ’ IPFPPTIUNS G E N E P A T I N G  P O L L U T A K T S :  GENERPL P N A L Y T l  C4L C H E M I S T R Y  L A 8 O R A T O R Y  HORK 
WASTF T K E A T P E N T  SYSTEM: AMEPCLASS M-UO AND AEROSCL-95  F I L T E R S  
M C N I  T O R I  PIG SYSTEM: 2 CFM S A W L E  ACPOSS F V - 7 0  F I L T € R  CGUNTEC ON W I D E B E T A  

SAPPL k I k F C R M A T  ION: 52 S A M P L E S  PEP YEAH . 

R E C E I V I N G  H E C I A :  AT)rOSPHERE 

C C L N T E R  FOR A L P H P  A C T I V I T Y  
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. SCHED. MI. 1NF-6313 
U.S. A T O M I C  ENERGY C O M M I S S I O N  

E f  F L U E h T  1 N F O R N A T  1 CN S Y S T E M  

I 

~ ~ ~ l Y E ~ ~ Y B B ~ ~ ~ A - ~ A ~ ~ ~ B ~ I € B ~ ~ ~ I  

S E C T I O N  0: A L C E R 0 2 9 3 0 2 A 7 3 0 1 0 8  
O P C P A T I C N S  O F F I C E :  A L B U C U E R O U t  O P E R A T I C N S  OFFICE 
ARCA C F F Z C E :  LUS ALPMCS A R E A  O F F I C E  
CCNT P P C T l l R :  U N I V E R S I T Y  F F  C 4 L I F O H N I A  - L C S  A L A H C S  
P L I N T  T I T L E :  L t S  PLEMCS S C I E N T I F I C  L A B O R A T O R Y  
F A C I L I T Y  T I T L E :  CMR L A U C R A T C R Y  
E F F L U E h T  R E L E A S E  P O I R T :  N STACK W I N G  T H R E E  TA-3 -2Y  
O P E o A T I C h S  G E N E R A T I N G  P O L L U T A N T S :  L N A L Y T I C E L  C H E M I S T R Y  WORK 
WASTF T R E A T M E N T  SYSTEM: A K E R C L A S S  M-80 F I L T E P S  
Nl lN  I TOR 1 HC S Y S T E M  : 2 C F F  S A C P L E  A C W S S  H V - 7 0  F I L T E R  C O U K T E C  O k  k I C E B E T A  

C O U N T E h  FIIR A L P H A  A C T I V I T Y .  I 

S A C P L F  I h F C P M A T I O N :  52 S A Y P L E S  PFR Y E 4 R  

H E C F I V I N G  H E O I A :  ATMOSPHFRF 
I 

A L C F R O Z Y S O I A  730108 
t 

S F t T I O N  0: 
C P E R A T I O N S  OFFICE: ALEUCUERQUE OPEWATICNS O F F I C E  
A P E E  L l F f  I C E :  L L j S  A L h K C S  A R E A  C F F I C E  
C rN 7 1: AC. TLI P : U K I V E P S I T Y  O F  C A L I F C R N I A  - L C S  A L A M C S  
P L A N T  T I T L E :  L T S  A L A Y C S  S C I E N T I F I C  L P B O R A T Q R Y  
F A C I L I T Y  T I T L E :  C F R  L A b C P A T C R Y  
EFFLl lEPdT K E L F A S E  P C I h T :  N STACK k I k G  F O L R  14-3-24 

WASTE T h E P T f i E N T  SYSTEM: A M E P C L P S S  N-t l0  F I L T E R  
M O h l T U R I k G  SYSTEM: 2 C F Y  S A C P L E  ACRflSS P V - 7 0  F I L T E R  C O U h T E C  Oh: W I C E B E T A  

flPEfiAT IOhS G E N E P A T I N G  P O L L U T A I T S :  @ A S I C  C B E M I S T R Y  R E S E A R C H  WORK 

C O L N T F R  FOP A L P H 4  A C T I V I T Y  
S P P O L  E I k f U R M A T  ION: 5 2  SAMPLES P F P  YEAR 

ATPOSPHtAE . I  R E C E I V I N G  MEDIA: . 

RUN CATE: 0 6 / 0 6 / 1 5  

cos €IS 02 PC 4 4  
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R U N  DATE: 06/06/75 S C H E D -  ND. INf-6313 

U-S. A T O M I C  ENERGY C O M M I S S I O N  
E F F L U E N T  I N F O R P A T I O N  S Y S T E M  

~ e e e Z I Y T , Z U r Y ~ B I , ~ A ~ A - B ~ € - ~ A ~ ~ € I - ~ ~  

cos €IS 02 

S F C T I O N  0: 
O P E R A T I C N S  OFFICE: 
AREA O F F I C E :  
C f l h T P A C T O R  : 
PLANT T I T L E :  

EFFLIJENT R E L E A S E  P O I h T :  
O P t E A T I O N S  G E N E R A T I N G  POLLUTANTS:  
WASTF T R E A T M F N T  SYSTEM: 
MUIi I TOR I N t  SYSTEM: 

S d P P L E  I k F C F M A T I O N :  

F A C  I L  1 I Y T I T L E  : 

A L C E  8029402A 7301 08 
A L E U W E R C U E  OPEQAT ICNS O F F  I C E  
L Q S  ALAMCS P R E A  O F F I C E  

L C S  A 1  AHCS S C I E N T I F I C  L A A O R A T C R Y  
CCR L A t i C R A T C R Y  
S S T A C K  WIhG F f l U R  T A - 3 - 2 9  
B P S l C  C b t M I S T R Y  I?ESEARCH WORK 
AMERGLASS M-BO F I L T E R  
2 CFP' S A C P L E  ACROSS H V - 7 0  F I L T E R  C O U K T E C  ON HICEBETA' 
COUNTER F f l H  ALPHA A C T I V I T Y  

52 S A M P L E S  PEP YEAR a 

UNIVERSITY nF CALIFCRNIA - L C S  ALAMCS 

P E C E l V l N G  M E D I A :  ATMOSPHERE 

SECT!UN 0:  A L C € I 3 0 2 Y  53 1 A 7 4 0 1 0 2  
C!P€PATICNS C F F I C E :  A L E U C U t R U U E  O P E R A T I C L S  O f F f C E  

CCNTPACTOR:  U K l V E R S l T Y  GF . C A L I F O R N I A  - LCS A L A H O S  
PLANT T I T L E :  LOS ALAMCS S C I E N T I F I C  L A B O R A T C R Y  
FAC I L l T Y  T I T L E :  C H E H I C A L  M E T A L L U W G I C I L  R E S E A R C H  
EFFLUCNT RELEASE'  P C I N T :  T P - 3  SM-29 Cl INC 5 S T A C K  F E - 2 9  
O P l k A T I O F t S  G E N E R A T I N G  POLLUTANTS:  P L U T t X I U M  P A C I O C H E M I C A L  AKD M E T A L L U R G I C A L  
kAC,TF  T R E A T M E N T  SYSTEM: T k l j  S T b C E  H E P A  F I L T R b T l O f I  ADCED 
M F N I T O W I N G  SYSTFM: SLWPLE PROHE U I T H  HV-70 F I L T E R  M E D I A  L O C A T E D  F I V E  FEET F R O  

PGCBE 1hLET 
S A Y P L E  I h F G P W A T I O N :  5 5  S A M P L E S  P F R . Y E A R  

C C h T  I N U O U S  
R E C E I V I N G  M E D I A :  A T k0 5 P HE P E 

A Q L A  [IFF I C E :  LCnS b L A M C S  AREA Q F  F I C E  

. 
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R U N  DATES 06/06/75 
U.S. P T C M I C  ENERGY C O H M I S S C O N  

E F F L U E K T  I N F O R H A T I C N  S Y S T E M  

b ' B e e e I J Y E , S U L ~ E E r - D ~ ~ ~ A S E ~ ~ I E ~  

S E C T I C N  0: 
@ P E P A T I O N S  O F F I C E :  
AREA O F F I C E :  
CCNTRACTOR : 
P L A R T  T I T L E :  
F A C I L I T Y  T I T L E :  
E F F L U E N T  R E L E A S E  P G I N T :  
O P E R 4 T I  ONS G E N E R A T I N G  POLLUTAKTS:  
WbSTF. T R € A T N E N T  S Y S T t M :  
HONI TflR 1 N G  SYSTFM: 

SAP'PLE I N F C R N A T I O N :  

P F C F I V I N G  M E D I A :  

S E C T I C i N  0 :  
OPFWATIONS O F F I C F :  
P R F A  O F F I C E :  
C CE:TQPCTflR : 
P L A N T  T I T L E :  
F A C I L I T Y  T I T L E :  
E F F L l J k k T  R E L E A S E  P C I h T :  
OPEPAT IUkS C-EF!ERAT I N C  POLLUTANTS:  
H A S T E  T R F A T H E N T  SYSTEM: 
M f l N I T U R I N G  SYSTEM: 

SA CPLE 

RECEIVlhG M E D I A :  

I kF CRMAT I O h :  

A L  C E B 0 2 9 5 0 2 A 7 4 0  102 
A L D U C U t R O U E  O P E R b T I G h S  O F F I C E  
L O S  A L A P C S  AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F C R N I A  - LOS A L A M C S  
LCS N L M C S  S C I E N T I F I C  L A R O R A T G R Y  
C H E R I C A L  l4E T A L L U R G I  C A L  R E S E A R C H  
T P - 3  S K - 2 9  WING 5 S T A C K  FE-28 
P L U T I M I U K  R A D I f i C t i € P l  I C A L  A I 4 0  M E T A L L U R G I C A L  
TkC S T & G f  H E P A  F I L T R A T I O N  bCCED 
S A C P L E  PROHE k I T H  H V - 7 0  F I L T E R  C E O I A  L O C l l T E G  F I V E  FEET FRO 
PCICBF I h L E T  

C ChT INUGUS I 

A TMf l  SPHE RE 

I 

69 SkNPLES PER YEAR 

t 
PLCE @ O Z S  7 u l  A 740102 
A L E U C U k H G U E  O P k R A T I C N S  OFFICE 
L O S  A L A w C S  P R E P  CJFFICE 
U P l i V € K S i T Y  OF C A L I F C R N I A  - L C S  ALAMCS 
L G S  4LALMOS S C I E N T I F I C  L A B O R A T C R Y  
C H E H  I C A L  ME T A L L  U R G I C A L  R E S E A R C H  
T P - 3  Sk-29 k l P l G  7 S T A C K  F E - 3 3  
P L U T Q N I U P  F A I ! I O C H F H I C A L  ANG U E T A L L U R G I C A L  
T k C  STECE HEPC. F I L T R A T I C N  AOCEO 
S A C P L E  PPOHE W l T t l  HV-70 F I L T E R  H E O l A  LCCATED F X V E  FEET FRO 
P R O R E  I k L E T  

C C h T  I NUOUS 
A THO SPHERE 

92 S P M P L E S  PER Y E A R  
I 



S C H E D -  NO. I K F - 6 3 1 3  R U N  CATE: 06/06/75 
U.S. A T C H I C  ENERGY C Q M H l S S I G N  

C F F L L E k T  I k F C R P A T  ICk S Y S T E H  

00s €IS 02 

SFCTION 0 :  A L C E B 0 2 9 7 0 2 A 7 4 0 1 0 2  
O P E R A T I C N S  OFFICE: ALBUQUEROUF O P E R A T I C N S  O F F I C E  
P R C A  O F F I C E :  LClS A L A H C S  AREA O F F I C E  
CCNTRLCTOR: U N I V E R S I T Y  OF C A L I F O R N I A  - L O S  A L A H C S  
P L A N T  T l T L E :  L O O  ALAMCS S C l E H T I F l C  L A B O R A T C R Y  
F A C I L I l Y  T I T L E :  C b E V I C A L  M E T A L L U R G I C A L  R E S E A R C H  
E f F L I j F N T  R E L E A S E  P O I N T :  T A - 3  SM-23 CI ING 7 S T A C K  F E - 3 2  
I IPERAT IORS G E N F R A T I N G  P O L L U T A N T S :  P L U T n N I U M  R A O I l ’ l C H E M l C A L  A N D  P E T A L L U R G I C A L  
W k S T F  TREATMENT SYSTEC: T h C  S T A G E  HEPA b I L T R A T I C N  AOCEO 
M O N J  TLiR I luG SYSTEM: S P H P L E  PROPE W I T H  HV-’IO F I L T E R  B E D I A  L O C d T E D  F I V E  FFET FRO 

P P C H E  I N L E T  
SA P P L  € I hF C P Y A T  Z Oh : 1 5 5  S A M P L E S  PER Y E A k  1 

C G N T I N U Q U S  
R E C E I V I N G  U E D I A :  E T P C S P h E H E  

a 

S F C T f l l N  0 :  A L C F  B W l 9 J 1  A 7 3 0  108 
awarrTiohs OFFICE: . A L E \ l C U t R Q U E  C P E R A T I C N S  O f F l C E  
I P L A  O F F I C E :  L C S  A L A C C S  A P E P  O F F I C E  
C ( l k r P A C T I I H  : U N I V E R S I T Y  OF C A L I F O R N I A  - L C S  A L A H O S  

F P C I L I T Y  T I T L E :  CCR L A R C P A T C R Y  

d P t R A T  I O N S  G E N E R A T I N G  POLLUTANTS:  HCT C E L L  WORK 
waSTF T R F L T C E N T  S Y S T E P :  hEPA S h C  AERCSCL-Y5  F I L T E R S  
MCNl TUhl N G  S Y S T  FM : 2 C F H  S A l P L E S  ACROSS HV-70 F I L T E R  C C U N T E C  ON W I D E B E T A  

S A M P L E  I N F C R H A T I O N :  250 S A n P L E S  PCP YEAR 

R F C E I V I N G  M E D I A :  ATCOSPHERE 

. P L C N T  T I T L E :  L O S  ALANCS S C I E N T I F I C  L A B O R A T O R Y  

. E F F L U F k T  K I - L t A S F  P O I N T :  MIFIG N l N F  S T A C K  TIL-3-29 

C C U N T E H  FCI4 P L F h h  A N C  U E T A  A C T I V I T Y  

CHARCOAL F I L T E R  COUNTED F O R ’  1-131 81 P H A  METHOD 

I 



LilS €IS 0 2  

U.S. A T O M I C  ENERGY COMMISSION 
E F F L U E N T  I N F U R M L T I C N  S Y S T E M  

I b E E B I I Y E , S U ~ Y ~ R Y , Q ~ I A ~ R ~ ~ E ~ M ~ ~ ~ € B ~ L ~ ~  

SECTION 0:  
OPEPAT 1 CNS O F F I C E S  
A R € A  O F F I C E :  
CPP:TR ACTOR : 
P L A N T  T I T L E :  
F E.CI L I  T Y  T I T L E :  
E F F L U E N T  K f L E A S E  P O I N T :  

WdSTF T R E A T M E N T  SYSTEM: 
MCh ITUR INC S Y S T  FM: 
R E C E I V I h G  V E O I A :  

r m C A r  IONS GE~EPATING POLLUTANTS: 

A L C F D O Z L 0 0 4 A 7 3 0 2 1 5  
ALBUCULWCUE O P E R A T I C N S  O F F I C E  
LCS ALAMCS APEA O F F I C E  
U l J I V E R S I T Y  OF C A L I F C K N I P  - LCS ALAMCS 
L O S  ALAMCS S C I E N T I F I C  L A B  

E - S T A C K  T4-9-21 
HCCD E X h A U S T - G L C V E  tlOX 
N b K E  
NONE-EF F L U E N T  C A L C U L A T E D  
L T Y Q S P h I K ' E  

P r o m  SITE E A S T  

StCTION 0:  A L C E K C H 6 0 0 L A 7 2 0 8 0 1  
C P E R A T I U N S  CFFICE:  
A P F A  O F F I C E :  
CTP!TRLCTOP : U N I V E P S I T Y  OF C A L I F C R N I P  - LCS A L A M @ S  
P L A N T  T I T L E :  L C S  A L A H C S  SCIENTIFIC L A B  
F A C I L I T Y  T I T L E :  H P  S I T E  
EFFI -UEtJT  P E L E b S E  P O I N T :  T A - ? 3 - U 6  STACK 
G P € P A T l U N S  G E Y E R A T Z N G  P O L L U T A h l S S  PCCWSVHCCCS 
WASTE TREATMENT SYSTEH: NONE 
M G N I T O R I N G  SYSTEM: KbkNE CPAMRER 
SACPLC I h F C R M A T I C h :  13 SAMPLES PER YEAR 

R ECE 1V I N G  ME0 I A: 

ALQUCUEROUF O P E P A T I E N S  O F F I C E  
, L O S  LLPMCS A R E I  D F F I C E  

C O N T  I N U O U S L Y  RECOPDEO ON C H A R T  PAPER 
A TMO SPI IE RE- 
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SCNED-  N O -  INF-blL3 

DOS E I S  02 

S E C T I O N  0: 
C P E P A T I O N S  CFFICE: 
A R E A  O F F I C E :  
C Ch T R ACT 0 R : 
P L A N T  T I T L E :  
F A C I L I T Y  T I T L E :  
E F F L U E N T  R E L f A S E  P C I h T :  
O P F R A 1  l C k S  G E N E R A T I N G  P C L L U T A h T S :  
WASTF TREATMENT SYSTEM: 
M l r h ’ I T U R I N G  SYSTEH: 
S d H P L E  I k F O R M A T I O N :  

R F C F I V I N G  M E D I A :  

A l C E L 0 0 2 0 1 1 A 7 2 0 8 0 1  
ALBUCUEROUE U P E H A T I C N S  O F F I C E  
L C S  ALAMCS AREA O F F I C E  
U N I V E R S I T Y  O F  C A L I F O R N I A  - L O S  A L A H C S  
L C S  PLAMGS S C I E N T I F  I C  L A 8  
TEN S I T E  
S STLCK T A - 3 5 - 2  
G L C V E  bOXES 
NCNE 
K A R N F  CPAMHER 

C O N T I N U U U S L Y  RECORDED ON C H A R T  P A P E R  
A T P C S P H E F E  

Q S A H P L E S  PER YEAR 

R U N  DATE: 06/06/75 

t 
S E C T I U N  0:  A L D E L 0 0 7 C O Z A 7 2 0 8 0 L  
O P F F A T I C N S  O F F  ICE: A L  BUCU E R UUE CP ERA 1 I C N S  OFF IC E 
A R E A  O F F I C E :  L G S  L L A M C S  AREs t Y F F I C E  
CCF:TRPCTOR: U N I V E R S I T Y  OF C A L I F C R N I A  - L C S  b L A M C S  
P L l N T  T I T L t :  L C S  4LAWCS S C I E N T I F I C  L A 8  
F A C  1L I T Y  T I  T L E  : T E N  S I T E  
€ F F L U E N T  R E L E A S E  P O I N T :  SE STACK T A - 3 5 - 7  
O P t F d T  IONS G E N E R I T  IhG P C L L U T A h T S :  HCCC 3 N C  RGCM E X P A U S T  
WASTF T R r A T H E N T  SYSTEM: . H I G H  E F F I C I E N C Y  F I L T E H S  
MCI FJ I T OH I N G S Y S T EM : P V - 7 0  F I L T E P  P A P E R  COUNTED ON B E C K M A N  N I C E  B E T A  1 
S A C P L E  I N F C P H A T I C N :  52 S A M P L E S  PER YEAR 

C O N T I N U C L S  
R E C F  IVING M E D I A :  A THO SPHE GE 

I 

I 



I 
I 

I 
I .  

COS EIS 02 

U.S. A T O M I C  ENERGY COMHISSION 
E F F L U E N T  I N F O R P A T  I@N S Y S T E M  

~~~11YL,S~LIIBY,QA~,89~E,~B~I€B,I~I 

S E C T I O N  3: 
O P E P A T I O N S  OFFICE: 
A R E A  O F F I C E :  
C C k T a A C T C R :  
P L A N T  7 I T L E :  
F A C I L I T Y  T I T L E :  
EFFLLJENT R E L E A S E  P O I N T :  
U P F P A T  IONS GENEPAT I N G  POLLUTANTS:  
N a S T F  T R F A T Y E N T  SYSTEM: 
Hm!I TOH I Y t  SYSTEM: 
Snt 'PLE I N F @ R C A T I @ N :  

F . F C F I V I N G  M E D I A :  

A L C E L U 0 7 0 0 3 P 7 2 0 1 0 1  
ALBUCUERCUE O P E R A T I  C h S  O F F  ICE 
L C S  ALAMOS AREA IYFFICE 
U N I V E R S I T Y  OF C A L I F O R N I A  - LOS A L A H C S  
L U S  A L A M J S  S C I E K T I F I C  L A 6  
T E N  S I T E  
N E  C F K T R E L  S T A C K  T A - 3 5 - 7  
HOOC AND ROOM ERHAUST 
b I C H  F F F  I C I E N C Y  FILTERS 
HV-70 F I L T E R  PPPFP CCUNTEO ON BECKWPN W l C E  B E T A  I 

C G h T  I k U C U S  
A TM@ SPHE RE . 

52 S A M P L E S  PER YEAR I 

S C C T I Q N  0 :  
0 P f P I T  1 ONS O F  F I C E : ALRUCU€ROUE O P E R 4 T I G r V S  O F F I C E  
AREA ( I F F I C E :  L G S  A L l M C S  AREA O F F I C E  
CCP:TE&CTOR: U N I V F R S I T Y  OF C A L I F O R N I A  - L C S  ALAWCS 
P L A N T  T I T L E :  L C S  ALAMOS S C I E N T I F I C  LAB 
FLC!L I T Y  T I T L E :  T E N  S I T E  
E F F l t l E N T  C E L E A S E  P C I h T :  R E  S T A C K  T A - 3 5 - 7  
OFf  E b T l  Chis CENFtERAT ING P D L L U T A h T S :  HOOG 4 N D  P.flUM E X H A U S T  
U A S T E  T R E A T M E N T  SYSTEM: h I G H  E f F I C l F h l C Y  F I L T E R S  

S rl CPLF I kF C R M b T  ION : 52 SAMPLES PER Y E A R  
C r h T  I K U C U S  

R E C t l V I N I ;  M E D I A :  ATNOSPHERE 

I A L C E LOO 7nJ 06 A 725) 8 0 1 

. HOE.ITORING SYSTEM: HV-70 F I L T E R  P G P E R  COUNTED ON BECKMAN W I O E  B E T A  1. 

R U N  D A T E :  06/06/15 



I 

SCHEO. NO. I N F - 6 3 1 3  

I 

U.S. A T O M I C  ENERGY C O M M I S S I O N  
E FF.L UE N T  I NF OR M A  T I C N  5 Y S TE M 

RUN O A T € :  06/06/75 

l e % e e l J Y E , f U ~ A e ~ , C A ~ ~ R ~ ~ ~ - ~ A ~ ~ E B ~ ~ ~  
_ .  

S E C T I O N  0: . A L D E L 0 0 7 0 0 7 A 7 2 0 8 0 1  
O P F P A T  I C N S  W F I C E :  ALBUCUERCUE O P E R A T I C N S  OFFICE 
A R F A  O F F I C E :  LCS ALAMCS AREA O F F I C E  
C t PJT R P C TOR : U N I V E R S I T Y  OF C A L I F G R N I A  - L O S  A L A H C S  
P L A N T  T I T L E :  L G S  ALAMCS S C I E N T I F I C  L A B  
F P C I L I T Y  T I T L E :  T E N  S I T E  
€FFLl IENT R E L E A S E  P O l K T t  S E  C E N T R A L  STACK TA-35-7 
U P E P A T l O N S  G E N E P A T I F t G  P O L L U T A N T S :  RCCM E X t P U S T  
WASTF:  T R E P T H E N T  SYSTEM: HIGH E F F  I C 1  ENCY F I L T E R S  
MC! P. I T 09 1 NG SY 5 T EM : HV-70 F I L T E R  PAPE-R C C U N T E D ' O N  BECKWAN k l C E  B E T A  1 ' 
St.PPL E I N F O R M A T I O N :  52 S P H P L E S  PER Y E A H  

R F C F I V I N G  Y € D I A :  ATP0 SPI- ERE 
CCKT I N U O b S  a 

I 
S E C T I O N  0:  A L O E  L 0 0 7 0 i I 8 A ? 2 0 8 0 1  
O P L P A T I C N S  O F F I C E :  ALBUOUERCUE O P E H A T I C N S  OFFICE 
AREP CFFICE: L O S  A L A X C S  AREA O F F I C E  
CCNTPACTf lR :  U N I V E R S I T Y  CF C A L I F C R N I A  - L C S  A L A H O S  
P L A N T  T I T L E :  L T S  A L A P C S  SCIENTIfIC L A B  
F h C  I L  I T Y  T I T L F :  T E N  S I T E  
F F F L I I E N T  K E L E A S E  P O I N T :  , SOUTH STACK TA-35-7 
OPFWAT!ONS G E N E R A T I N G  P O L L U T A R T S :  G L C V E  B O X E S  
WASTE T G E A T C E N T  SVSTEH:  HIGH E F F I C I E N C Y  F I L T E R S  
HnN I T llk I NG SY S T EM : H V - 7 0  F l L T E S  PAPER C O U N T E D  ON B E C K H A N  h I C E  B E T A  1 
SACPLE INFOAYITIQh: 52 S M P L E S  PER YEAR 

K F C C I V I k G  H E C I A :  A T M C S P h E R E  
CCNT ir.iucLs 

I . 

!IUS EIS 02 



RUN DATE: 0 6 / 0 6 / 7 5  

S E C T I O N  0 :  
n P E P A T l O N S  O F F I C E :  
ARFA O F F I C E :  
CCMTQACTOR : 
P L l l N T  T I T L E :  
F l C I L I T Y  T I T L F :  
E F F L U E N T  R E L E A S E  P @ I N T :  
O P E P A T  ICNS EENERAT I N G  POLL 
L l A S T E  T G E P T P E N T  SYSTEP: 
N i I N I T O R I N G  SYSTEM: 

I T  

S A Y P L C  I N F U R H A T I C I :  

U.S. A T O M I C  E N E R G Y  CONHISSION 
E F F L U E N T  I N F O R H A T  I C N  S Y S T E P  

~BeBIlYE,S~YM~SY,P41A,8AS~~~ASIfB,LISI 

NTS: 

S E C T l f l l v  0: 
O F C P A T I C k S  C F F I C E :  
ARFA O F F I C E :  
C GN T li JI C TLI R : 
P L A N 1  T I T L E :  
F A C I L I T Y  T I T L E :  
F F f L l f E N T  R E L E A S E  POIkT:  
@ F F R A T  1Gh.S G E h F R P T  I hG P O L L U T A k T S :  
M d S T f .  T H E A T F F N T  SYSTEM: 
MCP.ITOf i1NC SVSTEM: 

SA Y PL E 

P E C F I V I N G  M F O I A :  

1NF OPHPT I O N  : 

A L C F C O i ) 4 0 1 7 A 7 2 0 ~ 0 L  
ALBUOUERQUF C P E R A T I O L S  O F F I C E  

U h I V E P S I T V  O F  C A L I F O R N I A  - L C S  A L A H O S  
L O S  ALAMOS S C I E K T I F I C  LAB 
b - S I T E  
M A I N  STACK T A - 4 1 - 4  

b I C H  E F F I C I E N C Y  F I L T E R S  
HV-'IC F I L T E R  P A P E f i  COUNTED Oh' WIDE @ E T A  1 
KAhFJE CHL143ER SYSTEM U S E D  F O R  H-3 

C O N f  I N U O L S  
A T M C S P h € H E  
K - 3  CONT INUCJUSLY RECORDED ON C H A R T  P A P E R  

LGS A L k P C S  AREA O F F I C E  

G L O V E  HOXES.HCUD* M A S S  SPECT. 

52 S P Y P L E S  PEE YEAR 
I 

A L D E P 0 0 1 J 0 2 A 7 4 0 1 0 1  
A L B U O U E R C U 5  O P E R A T I C K S  O F F I C E  
L O S  A L A K C S  A R E P  O F F I C E  
U M l V F R S l T Y  Ill- CALIFOP.F4IA - LCS A L A H O S  

HFALTH K E S E A R C H  L A B C R A T O R Y  
T A - 4 3  STACK F E - 1 6  
B I O L O G I C A L  R E S E 4 Q C H  
N G k E  
S A P P L E  PKCBE W I T H  HV-70 F I L T E R  PEDZA L C C A T E D  T H R E E  FEET FR 
P R C B E  I k L t T  

C C N T  I N U C U S  
A f V O S P H E R €  

CC'S ALAMCS S C I E N T I F I C  L b R O R A T O R Y  

52 S A M P L E S  PFR YEAR . 

COS E 1 3  02  PG 52 



COS EIS 02 

U.S. A T C H I C  ENERGY C O M M I S S I O N  
E F F L L E N T  I R F G R M A T I C h  S Y S T E M  

l ~ B B ~ I l V E , S U ~ B B Y , R 9 ~ A ~ ~ A ~ ~ ~ ~ A ~ I E ~ l ~ ~ I  

S E C T I O N  0 :  
CPERAT IONS OFF I C E :  
AREA O F F I C E :  
C C N T  R ACTOR : 
P L A N T  T I T L E :  

E F F L U E N T  R E L E A S E  P O I M :  
I Y P F P A T I O N S  G E N E R A T I N G  P C L L U T A N T S :  
WASTE T R E A T H t N T  SYSTEK:  
M n k l  1C:RINC SYSTEM: 

F P c r t r i r  TITLE: 

SCCPLE I N F O R M A T I O N :  

A E C F  1 V  I N G  MED I A: 
t 

S F C T I O N  0: 
O P F R A T I O N S  O F F I C E :  
A P E P  L I F F I C E :  
C Cb!T A C T 0 R : 
P L A N T  T I T L E :  
f - L C I L I T Y  T I T L E :  
E F F L U E N T  R L L E I S F  P O I h T :  
I J P f F A T l n N S  G E N E R A T I N G  P O L L U T A K T S :  
U L S T E  I R € A T M E N T  SYSTEM: 
M C h l  TOH IkG S V S T  EP: 

S A C P L E  I h F C R M A T I O N :  

A 1  EEPOO 10036 740 L O 1  
bLeUCUEHCUE O P E R A T I C N S  O F F I C E  
L O S  A L A C C S  L R E A  O F F I C E  
U N l V F R S I T Y  OF C A L I F C R N I A  - LOS A L A M C S  
LCS ALAMCS S C I E N T I F I C  L A B O R A T O R Y  
H € A L T H  RkSEAP.Cn L A b C R A T O R Y  
T A - 4 3  STACK FE-LA 
R I C L C G I C A L  R E S E A R C H  
h0hC 
S A C P L E  PHOB€ k l T H  H V - 7 4  F I L T E R  MEDIA L O C A T E D  T H R E E  P E E 1  
FRCM PRORE I N L E T  

C CkT I NUGUS 
A T C C S P H E C E  

52 S A M P L E S  PER YEAR I 

R U N  DATE: 06/06/75 

A L C E P 0 0 1 0 0 4 A 7 4 0 L O L  
tlL PUCUERCUE OPERAT ICNS OFF I C E  
LOS CLAMCS AREA C F F J C E  

L F S  ALAMCS S C [ c ' N T I F I C  LORORATORY 
H E A L T I I  H E S E A P C H  L A n C R A T O R Y  
T P - 4 3  STACK F E - 1 2  
E I C L D G I C A L  R E S E A R C H  
N C N E  
S L C P L E  PPDHE U l T h  H V - 7 0  F I L T E R  M E D I A  L O C A T E D  THREE F E E T  F R  
PECRE I h L E T '  

CCRT I N U O U S  

U l a I V E R S I T Y  !IF C A L I F O R N I A  - L C S  A L A H C S  

52 SAMPLES PER YEAR . I 

R E C E I V I N G  M F O I A :  A T K L l S f H t  G E  

http://RkSEAP.Cn


U.S. A T G n I C  ENERGY C O Y M I S S I C N  
E F F L U E N T  I N F O R M A T I O N  S Y S T E M  

. ~~~IlYL,W~BBY-~41A~9AfE,MA~1E&1152: 

S E C T I O N  0 :  
O P E R b T I D N S  OFFICE: 
ARFA O F F I C E :  
CCNTRACTCIR: 
P L A N T  T I T L F :  
F P C I L  11 Y T I T L E :  
E F F L U E Y T  R E L E A S E  P C I h T :  
L'PERAT IONS GFNERAT ING P O L L U T A N T S :  
kf.STF T H E A T V E N T  SYSTEM: 
MCRI  T C A  I NG SYSTEM: 
S A P P L F  I N F U E M P T I O N :  

R E C E I V L N G  M E D I A :  

S E C T I C N  0 :  
O P E F A T I O N S  O F F I C E :  
A P F A  U F F I C E :  
L C K T P A C  TOP : 
F L  CNT T I T L  E: 
F A C I L I T Y  T I T L E :  
E F F L U E N T  f i E L E A S E  P O I N T :  
O P E P A T  I O N S  GEPiFPAT I N G  P O L L U T A h T S :  
W A S T E  T F E l l T H E N l  SYSTEM: 
NCN1 T O R I N G  SYSTEM: 
S A Y P L E  I N F O R H O T I O N :  

' P E C F I V l h G  P E C I A :  
OTHER 1NFORMAT'ION: 

A L C E P O 0 1 0 0 9 A 7 4 0 2 0 6  
A L  eUCUEPQUE O P  ER AT I C N S  O F F  I C E  
LOS A L A M i S  A R E A  C F F I C E  
U P l l V E R S I T Y  OF C A L I F C R N I O  - LCS ALAMOS 
LCS ALAHCS S C 1 E N T I F I C  L A B  
H E A L T H  HESFI tRCH L P b O R A T O R Y  
T A - 4 3 - 1  S T A C K  FE-9 
O P E P A T I N C  P R E A S  
C I F D I W  E F f  I C l E h C Y  f I L T E H S  
H V - 7 3  F I L T E R  C C L N T C C  ON BECKMAN w I O E  BETA 1 

C C k T  I N U n l r S  
ATNOSPHEKE 

52 S A M P L E S  PER YEAR . 

I 

I 

A L C E P O O l O  1 5 A 7 4 0 2 0 6  
aLrucuERauE OPFWTICNS OFFICE 
L O S  A L I M C S  A R E A  C 'FF lCE 
U N I V E S S I T Y  OF C A L I F C R N I A  - LCS A L h R C S  
L C S  ALARCS S C I E N T I F I C  L A B  
H E A L T H  R E S E A R C H  L A W  
T A - 4 3 - 1  STACK F E - 1 5  
L I P E l c A T I N C  AREA 
NChE 
h V - 7 0  F l L T E v  C C L N T E D  ON BECKWAN U I O E  6 E T A  1 

CCNT l N U 3 U S  
A T Y O S P P E K E  
F E E D E R S  F E - 1 6  AND 17 R E C O G N I Z E D  A N 0  REC@RO€O H E R E - I N  A S  
C O N T R I B U T I N G  TO THE T O T A L  A I R  FLOH I h  F E - 1 5  

52 S A M P L E S  PER YEAR 



RUN DATE: 06/06/75 SCHEB. NO. IFIF-6313 
U.S. A T O M I C  ENERGY C O M M l S S l G N  

E F F L U E N T  I N F 6 h M A T I G N  S Y S T E M  

~ B ~ 1 Y E ~ S U C ? L ? B B I ~ Q 9 I A ~ 4 2 ~ ~ ~ ~ I E ~ ~ l S L  

S E C T I O N  0: 
O P E P A T  I O N S  O F F  ICE:  . 
A R E A  O F F I C E :  
CCRTDACTOR : 
P L A N T  T I T L E :  
F A C I L I T Y  T I T L E :  
E F I L U E N T  h E L E A S E  POINT: 
OPEPAT I C V S  CENEHAT I N G  P O L L U T A K T S :  
WASTF T h E A T H E N T  SYSTEM: 
M 0 P : I T W  1NG SYSTEM: 
S A P P L E  I h F C P M A T I f l N :  

h E C E I V l N G  M E C I A :  

A L C E P 0 0 1 0 2 4 A 7 3 0 2 1 5  
OLBUOUEkOUE O P E W A T I C N S  O F F I C E  
L O S  ALAMCS I P . E k  O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - L@S ALAMOS 
L C S  ALAMCS S C I E N T I F I C  L A B  
h E A L T H  R E S E A R C P  LABORATGRY 
T A - 4 3 - 1  STACK I-E-24 
G L C V E  B O X E S  A N D  HOOD 
k I G F  F F F l C l E N C Y  F I L T E R S  
H V - 7 C  F I L T E R  C C U N T E 3  ON B E C K F A N  W I D E  B E T A  1 

52 S A M P L E S  PEP YEAR 
C C K T  I N U C U S  I .  

A TMOSPHF. RE 

I 

t 
SECTIUPJ 0 :  A L C E C 0 0 1 0 1 1 A 7 3 J Z 1 5  
O P F P 4 T I O N S  O F F I C E :  ALBUCUEFOUE C I P E R A T I C N S  O F F I C E  
A P E &  UI-F ICE:  L U S  ALAMOS A R E A  O F F I C E  
CrP lTRACTOR:  
PLI.NT T I T L E :  L O S  A L A M U 5  S C I E N T I F I C  L A B  

F F F L U E h i T  R E L E A S E  P C I L T :  E -STACK T A - 4 6 - 1  

U N I V E R S I T Y  OF C A L I F C R N I A  - LCS A L A M C S  

W A - S I T E  ' F L C I L I T Y  T I T L F :  

OPCRAT l C h S  C-EhERbTING P O L L U T A N T S :  HOCD E X H A U S T S  
WASTF T R E A T M E N T  SVSTEP:  NChE 
Mflb!ITT[IH I N G  SYSTEM: H V - 7 0  F l L T E i l  P A P E R  CCUNTED O N  BECKMAN WIDE B E T A  1 
S A P P L E  I N F C P M A T I O N :  8 S A N P L E S  PEH YEAR 

R E C E I V I N G  M E D I A :  A T  MO S P I i E  P E , 
C C h T I N U C L S  

--.-- .- I 

00s E I S  02 P G  55  



U.S. A T O M I C  ,ENERGY C O H H I S S I O N  
E F F L L E N T  I h F O R H A T I C N  S Y S T E M  

SECTXUh 0: 
G P E P I T I E N S  O F F I C E :  
A R E A  O F F I C E :  
CCkT RACTOR: 
P L A N T  T I T L E :  
F A C I L I T Y  T f T L € :  
E F T L U k N T  R E L E A S E  POlkT: 
O P E R A T I O N S  CENFRAT I N G  P O L L U T A L T S :  
UASTF T R E A T M E N T  SYSTEM: 
MPF.ITI;RING SYSTEH: 
S A C P L E  I N F L I P M A T I O N :  

H E C E l V I k G  P E C I A :  

S E C T I U N  0: 
O P E P A T I C N S  O b F I C E :  
AREA C F F I C E :  
CCNTaPCTOE:  

F L C I L  I T Y  T ITLE:  
E F F L l l t h T  h E L E A S E  P O I N T :  
CPFPAT lOkS G E N E R A T I N G  P O L L U T A k T S :  
nAST E TP EATMENT SYSTEM: 
H D N I T C f l I N G  SYSTEM: 
SA P P L  E 

R E C E I V I N G  M E D I A :  

P i m T  TITLE: 

1 k F  CKRPT I ON : 

ALOFCO 1 6 0 0 1 A 7 2 0 ~ 0 1  
ALBUCUEMUUE O P E R A T I O k S  O F F I C E  

U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAMCS 
LCS A L A N C S  S C I F N T I F I C  LA13 
h A-S I T E  
14-46- I6 S T A C K  
h Y C K C C E N  F U R N A C E  E X H b U S T  
G L A S S  b10l;L F I L l E P  
HV-7G F I L T E R  COUNTED O N  E E C K Y A N  WIDE BETA 1 

CCNT I N U O U S  
ATYCSPI -ERE 

L C S  A L ~ ~ C S  AREP CFFICE 

52 S A Y P L F S  PER YEAR 

, A 1  O F 4 0 1 6 0 0 4 A 7 3 C 2 1 5  
ALBUGUERQUE O P E R A T I O N S  O F F I C E  
L C S  ALAMCS AREA O F F I C E  
U N I V k R S I T Y  OF C A L I F C R N I A  - L C S  ALAMCS 
L G S  A L A N C S  S C I E N T I F I C  L A B  

\ W P - S I T E  
T I - 4 6 - 1 6  STACK 

CLASS kOGL F I L T F P  
HV-70 F I L T E R  C C b N T E D  ON B E C K C A N  WIDE B E T A  I 

r Y m o G € Y  FURNACE EXHAUST 

52 S A u P L E S  PER YEAR 
.CCJNT INunbs 
A T M O S P h E R E  

RUN DATE: 01/06/75 

I 

I 



. 

U o S o  A T O M I C  ENERGY C f l M f ' I S S I O N  
E F F L U E N T  I N F O R M P T I C N  S Y S T E M  

~BeIlY€-S~~?BBr,QAIA~b~€,flQ~I€B,L1U 

R U N  DATE:  06/06/75 

S E C T I O N  0: A L C E C U 3 1 0 0 3 A  74 04 19 
OPFRAT 1 OhS OFF I CE: A L  @UPUEROUE OPERA T I  C N S  OFF I C E  
AREA O F F I C E :  L O S  A L A P C S  AREA O F F I C E  
Cf!LTRACTOR: U N I V E R S I T Y  OF C A L I F O R N I A  - L C S  ALAMCS 
P L h H T  T I T L E :  L O S  ALAMCS S C I E N T I F I C  L A B O R A T O R Y  
F A C I L I T Y  T I T L E :  WP-s I T E  
E F F L U t N T  R E L E A S E  P O I N T :  T A - 4 6  B U I L D I N G  31 F E - 2 6  ( S O U T H H E S T )  
O P E F A T I C N S  GENEPAT I N G  P O L L U T A N T S :  L A S E P  I S O T C P E  S E P A R A T I O N S  
k A S T E  T R E I T H E H T  SYSTEM: N t h t  
MCN I T 0 4  I N 6  SYSTEM: SAMPLE P'H!lHF: W I T H  H V - 7 0  F I L T E R  WEOIA  L O C A T E 0  APPROXI 'MATELY 

F E E T  FROM PROBE I N L E T  
S A Y P L E  I N F O R M A T I O k :  36 S A M P L E S  PER YEAR 6 

CGKT I N U i l U S  
R E C E I V I K G  H E C I P :  ATCOSPHEWE 

t 

S E C T l O r d  0: A L D E O O 3 1 0 3 6 A 7 4 0 7 1 2  
OPERAT I C k S  C F F I C E :  PLOUQUEHOUE O P E R A T I C N S  O F F I C E  
AREA tIFF ICE: LOS ALAMCS AREP O F F I C E  
C C k T Q A C T O R :  U N I V E R S I T Y  OF C A L I F C R N I A  - L C S  ALAMOS 
P L I N T  T I T L E :  L C S  A L A H C S  S C l E h i T I F I C  L P B O R A T C R Y  

E F F L l l E N T  R E L E A S E  POINT: T I - 4 6  U U I L O I Y G  31  S T A C K  F E - 1  ( N O R T H )  
O P E R A T I O N S  G E N E R A T I N G  P G L L U T A K T S :  L A S E f i  I S O l O P E  S E P A k A T I O N S  
h A S T E  T R E A T M E N T  SYSTEM: C h A P C E A L  TKhP 
HQN!TOHlhG SYSTEM: SAMPLE PROBE WITH H V - 7 0  F I L T E R  M E D I A  LOCATED A P P R O X I M A T E L Y  

F E E T  FRCW PROUE I N L E T  
S A V P L  t I N F O P M A T  ION: 24 SAMPLES PEW YEAR . 

C C k T  IYUOUS 
P CCF I V  I N G  MC-DIP: ATMOSPHkRE 

FAC I L 1  T Y  T 1 T L E :  w a - s I T E  

LOS E I S  02 PC 57 

I 



U.S. ATOMIC ENERGY COMMISSION 
E F F L U E N T  I N F O R l 4 b T I C N  S Y S T E M  

RUN DATE: 0 6 / 0 6 / 1 5  

. ~ A ~ B I I Y € ~ U ~ B B L ~ I A - ~ A ~ ~ - ~ ~ ~ E B - L ~ ~  

S E C T I O N  0: A L C E C 0 3  1 0 3 7 A 7 4 C 4 1 9  
C l P f P A T I O N S  n F F I C E :  A L e U C U E R O U E  O P E Q I \ T I C N S  O F F I C E  
C P E I  I IFFICE:  L O S  A L A W C S  A R E A  O F F I C E  
C C k T R A t T O R :  U N I V E R S I T Y  OF C A L I F O R N I A  - L C S  A L A M C S  
P L P N T  T I T L E :  L C S  A L A Y C S  S C I E N T I F I C  L P B O R A T O R Y  
F P C I I  1 T Y  T I T L E :  k A - S  I TE 
E F c L U E N r  P E L E A S E  P O I k T :  T A - 4 6  B U I L D I N G  L 1  STACK F E - 2 5  ( S O U T H )  
n P F P 4 T  I CNS C E N F P A T  IKG P O L L U T A h T S :  L P S F R  I S G T C P E  S E P A R A T I O N S  
h A S T C  TREATMENT SYSTEP: NCNE 
Hl?l . ITC!RI  NG SYSTEM: SAMPLE P W H E  W I T H  H V - 7 0  F I L T E R  MEDIA LOCIlTEO A P P R O X I Y A T E L Y  

SAPPLfi I N F O R H P T I O N :  36  S A M P L E S  PER YEAR 

R E C F I V I N C  M E D I A :  A T Y O S P H E l i E  

F E E T  F R C K  P P O B E  I N L E T  

C G h T  I K U O C S  L 

I 

t 
S E C T I O N  0 :  A L C E R 0 0 1 0 0 1 A 7 2 0 8 0 1  
O P F P I T I C N S  OFFICE: A L e U G U f R G U E  O P E R A T I C N S  O F F I C E  
AKE?. O F F I C E :  L O S  A L A K C S  AREA C F F I C E  
CCNIRACTOW:  U N I V E R S I T Y  OF C A L l F O R N l A  - L C S  A L A H C S  
P L A N T  T I T L E :  L C S  ALAMCS S C I E N T I F I C  L A 6  
F A C  1L I T Y  T I T L E :  
E F F L I J E N T  R E L E A S E  P O I h T :  
n P E P A T  IUNS G E N E R A T I N G  P O L L U T I B T S :  HCCUS 
U # S T F  TWEATlr.ENT SYSTEM: A I PCCUSTAT 
Y C E . 1 T G k l h G  SYSTEM: H V - 7 0  F I L T E R  P A P E R  COUNTED Oh' BECKMAN k l D E  B E T A  1 

R B C I C C H E M I S T R Y  S I T E  
S STACK T A - 4 8 - 1  

S I C P L E  I N F C R M A T  ION: 52 S A M P L E S  PER YEAR 
CCNT Irwous 

P E C E I V I h C  C E O I A :  A T C O S P k E k E  
I 

UOS EIS 02 

I 

PG 58 



: SCHEO. NO. IhF-6313 

cos € I S  02 

S E C T I O N  0: 
O P t P A T l C N S  OFF ICE :  
L P E A  O F F I C E :  
CCNTPACTOK:  
P L A N T  T I T L E :  
F A C I L I T Y  T I T L E :  
E F r L l l t h i T  R E L E A S E  P O I N T :  
O P E P h T l O N S  G E N E P A T I h G  P O L L U T A N T S :  
k A S T E  TREATMENT SYSTEM: 
PGlJ I T U k  I NG SY S T EM : 
St, Y PL E I K F  OR C A T  1 O h  : 

P E C E I V I h G  M F C l A :  

A L C E R O O l O O Z A 7 2 0 8 0 1  
ALBUOUEHOUE Q P E R A T I C N S  O F F I C E  
L C S  A L A P C S  ARE& OFFICE 
U N I V E R S I T Y  O F  C A L I F O R N I A  - L C S  ALAMCS 
LLS ALAMCS S C I E N T I F I C  L A B  
R P C I O  C F E H I S T P Y  S I T E  
hi STACK T b - 4 8 - 1  
bCCDS 
A I F C C U S T A T  
H V - 7 0  F I L T E R  P A P E R  COUNTED O N  BECKHAh h I O E  B E T A  I ' 
c ChT I NUCbS I 

A TMO SP h t  WE 

52 S A r I P L E S  PER YEAR 

S k C T I L ' N  0 :  
f l P F R 4 T I l l N S  O F F I C E :  A L B U O C E R O U t  O P E R A T I C h S  OFFICE 
AREP CFFICE:  L C S  A L A C C b  AREA O F F I C E  
COhTRACTOR:  U N I V E R S I T Y  O F  C A L I F O R N I A  - L C S  ALAMCS 
F L C N T  T I T L E :  LCS ALAMCS S C I E N T I F I C  L A B  
F A C I L I T Y  T I T L E :  E P C I C C h E Y l S T R Y  S I T E  
F r F l U E N T  H F L E A S E  P O I N T :  HOT C E L L  S T A C K  T L - 4 8 - 1  
UPI -PAT I O N S  CENEPAT ING P C L L U T A N T S :  L A B  WOMS 
H A S T E  T R E 4 T Y E N T  SYSTEP:  F I C H  E F F I C I E N C Y  F I L T E R S  
M O K I T U K  I N G  SYSTFM: H V - 7 0  F I L T E R  PPPf -R  CCUNTEO O N  BECKHAN klCE B E T A  1 
S A C P L E  I N F O R R A T I O N :  52 S A M P L E S  P E P  YEPR 

C G R T I N U C U S  
R F C E  I V  lh rG P E C I A :  A T P O S P F E R E  

LL CE PO 3 io03 A 72 0 a0 1 

RUN DATE:  06/06/15 



R U N  DATE:  06/06/75 
U-S- A T C M I C  EkERCY C f l M P l I S S I C N  

E F F L U E N T  I N F C R M A T I C N  SYSTEM 

b B ~ B ~ I ~ Y E , ~ U Y M ~ B Y - R ~ I A - R ~ € - ~ ~ I € & ~ ~  

S E C T I O N  0 :  A L C E R O O L 0 3 4 A 7 2 0 e O l  
O P F P A T l O k S  O F F I C E :  ALBUCUEWOUE O P € R A T I O N S  O F F I C E  

. AREA O F F I C E :  LCS ALAMCS 4REd OFF I C E  
C CKTRACTOR : U N I V E R S I T Y  i i F  C A L  I F O R N I A  - LCS A L A C C S  
P L L N T  T I T L E :  L O S  d L A H C S  S C I E h T I F I C  L A B  
F A C I L  I T Y  T I T L F :  R A C  I OCtiEM I S T R V  S I TE 
E F F L U L N T  R E L E A S E  P C I N T :  CURE W I h G  S T A C K  T A - 4 8 - 1  
P P E R A T  I O N S  G E N E R A T I N G  P O L L U T A N T S :  GLOVE. B@XES.hOODS 
U A S T F  T R E A T P E N T  SYSTEK:  HIGH E F F I C f E h C Y  F I L T E R S  FOR BOXES-NCLE F C R  ECODS 
M C r i l T O R I N G  S Y S T E M :  HV-70 F I L T E S  P A P F R  COUNTED ON BECKMAN k I D E  B E T A  1 
SACPLF. l N F l l R M A T  ION: 52 S A n P L E S  P E R  YEAR I 

R E C E I V I N G  H E O I A :  A T C @ S F t I E R E  & 

C r h T l K U C U S  

S E f T I O N  3: , ALCEHOO 1 0 O ~ A 7 2 0 8 O 1  
CPF P A T  I ONS O F F  I CE: ALBUCUEROUE O P E W A T I C N S  O F F I C E  
AHFA I I F F I C E :  L O S  ALAMGS A R E A  O F F I C E  

P L A N T  T I T L E :  L O S  ALAMCS S C I E N T I F I C  L A B  
F P C I L I T Y  T I T L E :  R A C I OCHE H I  S T R Y S 1 TE 
E F F L U E N T  P E L F A S E  P C I N T :  A L P H A  W I k G  S T A C K  T A - 4 8 - 1  

WASTE TWEATMENT SYSTEM: . HIGH E F F I C I € N C Y  F I L T E R S  
M O N l  TCR I N C  SYSTEM: bV-70 F I L T E R  PAPFP. C C U Y T E D  ON BECKMPN k l C E  BETA I . 
SAMPLE I N F C R M A T I O N :  52 S A H o L E S  PEW Y E A R  

P E C. E I V I NG E E C I A : 

, CCt iTKACTOK:  U N I V E R S I T Y  O F  C A L I F C R N I A  - LCS A L A M C S  

u P t p n T i u r J s  GEIUFRATING POLLUTALTS: GLCVF rlUxEs 

C C h T  INUOUS 
A T C G S P h E R E  

. 



APEA V R A D I n A C T I V F  WdSTF d8SOl f ’ f lON AFOS 
TPFPTEI! W S T E  CISCHASGEC TO CP CANYON 

1 I O U  I D  LH-24 1 S 2.243E-94 
CS-137 S 1.870E-03 
H- 3 S 6m480E-91 
PlJ-33A S 8.7Ui)F-05 
Pll-239 S 1.23tiE-04 
S2-90 S 4.360E-04 

UK- ID-B+G S 7.830E-03 

T r l T A L S  rn . 60588E-01 

(1- 235 S 2.669E-34 

TA-50 L IOU ID WASTF TPEATHENT P L A N T  
RLOG LD-2 PUMP O I S C H a Q G E  

L I Q U I D  AM-241 
CS- 137 
H- 3 
P U - 2 3 8  
PLI-239 
SR-89 
SD-90 
U-235 
urd- I D-R+ G 

TOTALS 

TO 

. 

PORTANON3 CANYON 
S 1.663E-03 
S 1.563E-31 
S 4.050Et00 
S 1.140E-02 
S 3.603E-04 
S t a t 3 7 i E - 0 3  
c 1.5995-02 
S 1.920E-03 
S 1.Bli)E-01 

4.42 lE+30 

0 0034 
0 284 

98 . 355 
3.013 
0 .o 19 
O.Ob6 
0.04Y 
1 1Rd 

100.00 

0.038 
3 - 5 2 9  

91.605 
0 2 5 0  
3.ooq 
0.065 
9 3 6‘) 
0 0 0 4 3  
4 .094 

lOI).OO 

4. Y13E-00 
4.102E-07 

1 . 938 E -08 
Z.69BE-08 
9.563E-08 
5.4334E-08 
1.717E-06 

1 -421E-04 

1.44SE-04 

4.008E-08 
3.842 E06 
9.  F75E-05 
2. ROAF-07 
9.556E-09 
7.06 9E-08 
3.9 l6E-07 

4.45RE-06 
4.72w-oe 

I - 0 8 9 E - 0 4  

NOTE: NU ENTRY I N  COLUMN = NI: DATA OR NOT A P P L I C A B L E  

0.049 
0.103 
0.142 
0.019 ’ 
0.027 
0.056 
0.d07 

0.041 
0.961 
0.100 R A S E 0  ON 92% ACTUAL DATA- A %  

0.010 
0.024 BASED ON 81% ACTUAL DATA-19% 
3.916 BASED ON 8 1 %  ACTUAL DATA-19% 
0.006 ASSUMING L O O t  235U 

0.231 

PAGE 3 

- I  



I 

L ' S d E C  UIUSITF C I S C H b F E E  INFCHCATICN S Y S T E M  
9UN O A T E :  0 6 / 0 6 / 7 5  

PL@UCUEFCUE C F E R A T I C h S  C F F I C E  

T p t A T i C  WASTE C I S C H A F G E D  19 DP C I l N V C N  

RL3G ilr-2 PUVP C I S C H A F G F  TI; MORTAKOZC C b L Y C P  

b L C E l C C 2 5 0 1 w  L I O  SR-SO 

t P L C E I Z ~ ~ S O Z C  L I Q  A M - 2 4 1  
C S - 1 3 7  

b L C E T C G Z 5 C l P  L I O  A P - 2 4 1  
PU-23 e 

A L C t 1 2 5 7 5 C 2 P  L I P  U-235 

A L C E T 0 0 2 5 C l M  L I Q  U-235 

+* I N C R E A S E  BY F A C T C P  OF 2 T C .  10 * *  
1 - 5 S O E - 0 2  7 . C S 8 E - 0 3  2.z 

*+ I N C P E P S E  F Y  F A C T C R  9F 1.2 TI! 2 * *  
2 0 2 4 C E - C 4  1 . 3 7 0 E - C 4  
1 0870E-03 l o  099c-03 

1 . 6 C C E - C 3  1 o 3 5 6 E - C 3  
1 0140E-02 80354E-03 

+* N C T  E E F C R T E C  I N  P A S T  Y E b A  * *  
2 m 6 6 G E - 0 4  

1 . 9 2 O E - 0 3  

1.6 
1.7 

1.2 
1.4 



SCIICD. EJO. I N F t L 3 3  

2 I6OE-0 1 

1.254E+OJ 

USAEC O N S I T E  DISCHARGE I N F O R M A T I O N  SYSTEM 

B A R l R W l l E - R E f  ALSEERBI  

C U M U L A T I V E  OISCHARGES BEFORE AND AFTER DECAY 

4.5 76 Et04 

l . ~ 5 E + O l  
l.lOHF+Ol 
4.5 7HE +04 

4.360E-04 

2 . 1 6 3 E - 0 1  

LOS ALAMOS S C I E N T I F I C  LABORATORY 

TA-15 
4.5 76F + 04 H-3 
4.360E-04 T H - 2 3 2  
1.395E +01 U-NAT 
1.108E+01 U-238 
4o57AE+04 F A C I L Y T Y  TOTALS. 0 .- 

2. SOOE+ 00 

2.932E+00 
3 6 10E- 04 

1 o497E-02 
5.129f  +01 50  129E+ 01 

0 0 

1 049c +1)1 1.069F+Ol  
3 5 16E-01 ?. 516E-01 
5.134F-02 5. 134F-02 
3.a07F-02 3.902E-02 SI?-9 )  
2 6 bOF- 04 2. 66OF-04 U-235 

0 0 U-23H 
Q .13QE- 01 C: 13OE-01 UN- 10-ALPHA 
5.326E-31 5.326E- 01 U N- I D-R+G 

5 . 7 7 U F - 0 4  5. T ~ O E - O ~  

6 o931E +01 6.93lF+Ol . . rn F A C I L I T Y  TGT4LS.  

3 
0 .  
0 

1 .328€ +03 
2.249F-01 
9.03% + 00 
1.3591: +01 

2.55OE- 01 

DOS O D I S  3 1  

2.500E + 00 
3 61 OE-04 
2 932E+ 00 
1.427F-02 

t 
T A - 1 6  

U-238 

AREA V R A D I P A C T I V E  WASTE ABSORPTION BEDS 
l\c-227 
En-24 1 
PC-L 6-140 
CS-137 
H-3 
PC-2  10 
PlJ -2  3 H 
PU-z 39 
SP-HY 
s R-89-90 

T A - 3 5 - 7  L I Q U I D  WASTE TREATMENT P L A N T  
0 P P - L 4 - 1 4 0  
0 C S - 1 3 7  
0 PU-106 

1.328E+OO SP-e9 
2.249E-01 S -90 
S.039F + 00 
1.059F+Ol F A C I L I T Y  TOTALS. 

u h- IO- B *c 

2.550E-01 
T A - 3 6  

U-238 

NOTE: NO ENTRY I N  COLUPN = ti0 R A D I O A C T I V I T Y  REPDRTFO 
ENTRY = DECAYEO < 1 PICCICIJRIE UR REPORTED AS ZFRO 

3.47- + 04 
4.360E- 04 
1 39 5E + 01 
1 . 1 OBE + 01 
3.482€+ 04 

2.16CF-01 

2 5SOE-01 

3 4 79E+04 
4 .  360E-04 
1 395E+0 1 
1 . 108E+O 1 
3.482€+04 

1 25 4 E 4 00 
3.6 05 E-04 

0 
1 323E-02 
2. B69E+Ol 2 8 6 9 E + 0  1 

0 0 
5.695 E -04 5.695E-04 
1 ObHE+01 1o068E+01  1 
1 5 3 2 F - 0 7  1.532E-07 
4.38.9C-02 4 . 3 8 9 i - 9 2  
2.495E-02 2.444F-02 

2.660E-04 2.660E-04 
0 0 

1 

9. 130E-31 9.133E-01 
S o  3ZGE-01 5.326E-01 

4e2k5E e 0 1  4.215E+O 1 

0 0 
0 0 
0 0 
0 0 

1 4 53 E-01 1.453E-0 1 
9. 039Et 03 9.039Et33 
9.1 85E+00 9.185€+00 

2.550E-01 

PAGE 4 



US4EC ONSITE D I S C H A O C E  INFOPHATION SYSTEM 

C U M U L A T I V E  D I S C H A R G E S  BEFORE AND AFTER DECAY 

ALRUQUEROUE OPERATICNS O F F f C E  --------------------------------------------------_----------------------------------_-------------------------------------------- 
R A D I O A C T I V I T Y  BEFORE DECAY RADIOACTIVITY AFTER DECAY 

ACCUHULATEC FROM JAN 1944 T H R U  DEC 1574 DECAYElr THRU DEC 1974 
T O T A L  L l Q U I D  A 1  9 HORN E L I O U I n  T O T A L  P L 4 N T  / F A C I L I T Y  / h U C L I D E  A I R R O R N F  

(CUR I F S l  (CW I E S l  I C  I IR I E S I t CUP I E S l ( C U f i l E S l  C U R 1  ES 1 

1.260E-01 

2,?3 1 F+OO 
1.605E+00 

I 

i 

COS O P I S  3 1  

3.0 1 bE-03 
4.487E- 01 
2.749€+01 
2. 740F-32 
3 r 6  12E- 02 
4 S 38f - 01 
3.329E-91 
1 920F- 0 3  
3 85HF- 02 
8 145E +30 
3 .  bYBF +01 

4 0 20E +O 1 
2.69!)E-02 

0 
0 

b 6 55E- 02 
~ . - ~ ~ J F + o o  
4 .4 OUE +O I 

1.825E t o 1  
1.50JE- 01 
2.53.3F- 01 
9.400E- 02 
I .074E+I)I 

---------- 
. I .797E+O2 

1. 26OE-01 
2 60% + 00 
20 731 C + 00 

‘ r o 3 1 6 S - 0 3  
4 4 8 7F- 0 1 
2.749E +01 
2.748E-02 
3o612F-02 
4.  53HF-01 
3.329C-31 
1.92OE-03 
3. eSRE-02  
A. 1 4 5 F + O O  
3o6SBE+Ol 

4.020e+01 
2069OE- 02 

0 
3 

6 6 55E- CZ 
3:783E+00 
4.40AF+OL 

lO82SE+01 
1.soor-01 
2. SCOE-Cl  
9 - 4  OOF- 02 
1.87CFt01 

14-39 . 
IJ-KA? 1.26OE-01 
U-23A . 2 605F + 00 

0 - 0 0 F A C I L I T Y  TOTALS. 2.731€+00 
‘ .  

T A - 5 0  L I Q U I D  WASTE TREATMENT P L A N T  
A P - 2 4  1 

4 CS-137 
H-3 
P U - 2 3 8  
PU-239 
S R-89 
s R-9 3 
U-235 
U N- 1 D- A L  PHA 
u K - 1  C-O+G 

0 0 0 0 F A C I L I T Y  T O T ~ L S I  0 

T A - 4 5  L I Q U I D  W4STE TREATMENT P L A N T  
t4-3 
PU-2 3Y 
S R - 9 0  

,U-235 
U k - I D - A L P H A  
tJh- I!l-P+C 

I F A C I L I T Y  TOTALS.  I 0 

TA-1 H A S T E  M C N I T C R I k G  POINT 
N-3 
PU -239 
SF-89 
S P - 7 0  

I .  

0 F A C I L Z T Y  T O T A L S -  0 0 I 0 - . o 0 

TA-10 IDECOCVISSICNEOI 
SP-YO 0 
U-hAT 1 35 SE + 06 
U-238 1.218E+00 

0 0 = F A C I L I T Y  TOTALS.  . 2m573E*00 
---------5 . .. 

I I P L A N T  T O T A L S  0 0 0 I 3*48ZE+04 

NOTE: NO ENTRY I N  COLUMN = Nl! R I D I U A C T I V I T Y  R E P 9 R T E D  
“0“ F N T R Y  = OECAYEO < 1 P I C O C U R I C  ClR REPORTED A S  ZERO 

3.012E-03 
4m368E-01 
2.51 8 E +  01 
2.7 18 E-02 
3.6 11 E-02  
2.414E-04 
2.746 E-0 1 
1.920E-03 

. 3.85IF-02 
8.145E+00 
3.4 14Ei01 

1 553E+ 01 
2.689E-02 

0 
0 

6. 655 E-02 
3.783€+03 
1.941€+01 

4.0lZEt00 
1 499E-31 

0 
4.907E-02 
4.2 11 E+03 

1 o2bOE-0 1 
2 . 6 0 5 E + 0 0  
2m731€+00 

3.012E-03 
4.368E-0 2.518E+O 1 1 

2 7 1 B E - 0 2  
3.611E-02 
2 4 1 4E -04 
2 746E-0 1 
1 .YZOE-03 
3. b 5 R E - 0 2  
8.145€+00 
3.414F+OL 

l o  553Et01 
2 . 6 8 9 E - 0 2  

0 
0 

b o  6 5 5 E - 0 2  
3.783E+’00 
I .  94 1E+O 1 

4.012E+03 
1 0499E-0 1 

0 .  
4.907E-02 
4 0 2 1 L E t O O  



U S A E C  O N S I T  E D I 5 C H C P G E  ! N F O R M P l I O N  SYSTEM 

ONSITE O I S C H A R G F  ANALYSIS RFPORT 
Eoer;nlFNo~e-YE4ef-l~ZZ-I~~nV1;U,1914 

ALBUCUERQUE O P E R 4 T I C N S  O F F I C E  
UN1 VERSI  TY OF C a L I  F O R N I A  - LOS A L A H O S  
L O S  ALAHOS S C  I EN1 I F IC L AU0RATUP.Y . 

. .  

T A - 1 5  
AIPPORNF n I S C H 4 R G F S  FOP R - S I T E  F I R I h G  PCINTS 

H- 3 U 
CUR I E S  
91 OF 'TOTAL 

0 OF O N S I T E  R C G  
COtJC (UC I /ML I 
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N U C L l C E  D A T A  B A S E  M A S T E R  L I S T  
,,,fDB-tALE~RA5-YEPR91~,,,, 

S E C T I O N  0: A L C E R O O l O O Z A  
A ALBUCUERCUE O P E R A T I C N S  O F F I C E  

L L O S  ALAWCS AREA n F F I C E  
0. U N I V E R S I T Y  OF C I L I F ' J R N I A  - L O S  A L A M O S  

E L C S  4LOCCS S C I E N T I F I C  L b E  
R R A D I C  C I - E H I S T R Y  S I T E  

A A I R P C a N E  k A S T E  
001 C A P  N U r 6 E R  

C02 h STACK T A - 4 8 - 1  
I 

7 4 / 0 1 / 0 1  - 7 4 / 1 2 / 3 1  . A h N U A L  REPORT P E R I O D  D b T E S  

S E C T  IUN C: A L C E R C C l C C 3 A  
A ALBUCUEROUE C P E W A T I C h S  O F F I C E  

L L C S  A L d M C S  AREA O F F I C E  
D U N I V E R S I T Y  O F  C A L I F J R N I A  - LOS ALAMOS 

E L G S  ALAMUS S C I E N T I F I C  L A B  
R R A C I C C H E H I S T R Y  S I T E  

A A I R C C R N E  k A S T E  
001 C A P  N U P E E S  

003  HOT C E L L  S T A C K  T A - 4 8 - 1  
I 

74/01/01 - 74 /12 /31  A N N U A L  REPORT P E R I O D  D A T E S  
_______----__--I_ --_-_-_---- - -------- -- --- ---- ------- --------- -- ------------------- 
CRDSS V n L U M E  * N U C L I D E  RCG CCOE C U R I E S  CCKC. COMMENTS . 
.................................................................................. 

+7 .900E+07  M HFP U * 5 . 6 0 3 € - 1 4  
U - 2 3 5  L +s. WAE-O~ + 7 . 3 0 0 E - 1 6  

+ 4 . 4 2 3 E - 3 6  

. _  



SCHED. NO. INF-b323 
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EFFLUFNT INFURCATICN S V S T E M  

EFFLUENT b N 9 L Y S I S  REPORT 
. E C B ~ ~ ~ l E ~ C A ~ Y E ~ B ~ ~ ~ 9 ~ Z ~ ~ B ~ ~ ~ ~ ~ ~ Z ~  

ALBLCIJEQQUE OPERATIOAS CFFICE 
UNIVERSlTY OF CAL lFORNIA  - LCS ALAHCS 
LOS ALAYCS CClE IvT IF IC  LAB 

C N E G A  S I T E  
A I P e C P R E  HtLEASES FCR CPEGb STACK 

A F-4 1 U 
CUR I E S  
% OF T O T b l  
C U M .  ( U t I / H L J  
Y or OFFSITE R C C  

1 

2.729€*02 3.119E+il2 
57.376 100.000 

2 .  IOOE-05 2. bOOE-05 
5 2 * 5 0 0 . 0 0 0  ‘ 64.9 si. 9 a6 

6.3 59E+02 
46.964 

t 
5.300E-05 

1 3 2 9 4 9 %  S 9 1  

4.06YE*02 
b e  120 

3.333E-05 
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Q E-tltr U 
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Z CF TCTA l  
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5 - 5 8  9E-03 
0.001 

4 .  3COE-10 
1.433 - 

2.a14E-02 
0.002 

2.165E-09 
7.216 

X E - I 3 3  U 
Luhl t S  
% bF TOTAL 
CClluC. IUCI/ML) 
Z Clk O F F S I T E  P C G  

NE-135 l J  
CUh 1 ES 
% OF TOTAL 
LLNC .. ( UC I /ML J ’ 

. Z  OF OFFSITE RCG 

6.23$F+C2 

5.2OOF-05 
46.058 

17 9 3 33. 332 

1.820E. to2  

1 -4CCE-05 . 
3 8 . 2 5 1  

4 q 6 6 6  m667 

4 0 0 2 9 E t 0 2  
42.174 

3 3OOE-05  
10,999.Y99 

2.080€+0I 
4.372 

1.60OE-% 
1 9 60C. 000 

4.757E+52 
1 .300Et07  
3.66CE-05 

5.719E t o 1  
5.ir43 

4.700E-06 
49700 .001  

9.358E+C1 

7.tlUOE-06 
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SCHED. NO. I N F - 6 3 3 6  
U.S. ATOlr',IC ENERGY C C N H I S S I O N  

EFFLUENT I N F O I M A T I G N  SYSTEM 

ALBUCUEROUE O P E R A T I O K S  C F F I C E  
U N I V E P S I T Y  GF C A L I F O R N I A  - L C S  ALAMOS 
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COhC. (UCI /MLI  
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T f l T 4 L  C U M .  t U C I / H L  1 1 003OE- 12 
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1. 000E-13 
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1 .OOO€- 1 3  
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I 

3.3 37 E-04 
130.000 

4.830E-13 . 
4a.300 

3.337E-04 
6.9 10E+O8 
4.030E-13 

4.2 C Z  E-OS 
100.000 

7 2 00 E- 14 
i .aoo. 

4 2 62 E-05 
5.920E+O8 
1. 2 00E-14 

I 

1 181 € 4 5  
10c.000 

1.800E-14 
a.450 . 

4 m 6 4  1E-04 
100.000 

6 200E-13 
62.000 

1 OHUYE-04 
1no.300 

2.7 l'JE-13 
27.150 

2 80 1 E-04 
7.255~+oe 
3,877 E - 1  3 

4 00 I E-05 
100.000 
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SCHED. NO. 1NF-6336 
U.S. 4TCMIC EN€RGY COMMISSION 

EFFLLENT IhFORHATICK S Y S T E M  

EFFLUENT ANALYSIS REPORT 
E G B , L ~ L f ~ ~ ~ ~ Y ~ ~ ~ f - l ~ Z Z - ~ ~ ~ Q ~ ~ ~ - l ~ ~ ~  

ALBUCUERQUE OPERA'IIONS OFFICE 
UNIVERSITY OF CALIFORNIA - LCS ALAHOS 
LOS ALAMOS SCIENTIFIC LAB 

-------------------------------------------------------------------------------------------------------------- 
FACILITY / PELEASE PCINT' AVERAGE OF 

. NUCLICE R C G  CCCE C Y  1972 C Y  1973 C Y  1974 Y E A R S  REFCRTEG 

CHEMI C AL M F T  ALLURCICAL R ESEPRCH 
6 1 k E C P E ; F  KLLtASES FOR N S T A C K  WING FEUP 76-3-25 

U-2 39 U 
C U l i l E S  
Z OF T O T 4 L  
CONC. (UC 1/ML J 
0 GF OFFSITE HCG 

TOTAL CURIES 2 724 E-0 5 
TOTAL VClLUHE (CU. METERS) 6.812E+08 
TOT AI. CONC. I UC I /HL 4.003E- 14 

AIReCRNF RCLFASES FOR S STACK WING FOUR 16-3-29 

PU-23Y U 
CUk I ES 
g UF TOTAL 
COlrC. t UC I/ML I 
Y OF OFFSITE RCG 
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CUR I E S  
Z OF TOTAL 
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CURIES 
f GF TCTAL 
CbKC. (UCl /qL  J 
Y CC O F F S I T E  R C G  

TOTAL CURIES 
TOTAL VOLUME (CU. M E T E R S )  
TOTLL CONC. (UC I /ML J 

COS E I S  61 

9.924E-05 
l O O . O C 0  

. 1-900E-13 
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9.924E-05 
5.224E +OB 
1 .900E-13 

20745E-05 
100.000 

4.0tIOE-14 
0.800 

f 

2.745E-05 
6.863€+08 
4 0035-1 4 

. 
2.092E-04 

10c.000 
4.100E-13 

10.250 

I 1 

2.092 E-04 
5.103E+OB 
4.100E-13 

5.9 5 1 E-0 5 
100.000 

1.200E-13 
2.400 

5.95 1 E-05 
4.960E+0 8 
1 2 0 OE-13 

I 

I 

L - l B l E - 0 5  
6.560E+08 
1.BOOE-14 

2.7 4 5 E-0 5 
100.000 

4 OOOE -1 4 
0.830 

2.216€-05 
6.74% +OB 
3-267E-14 

9.92 4E-05 
100.000 

1 - 9 3 0 t - 1 3  
19.000 

2.092E-04 
100.000 

4.10UE-13 
10.250 

5.9 5 1 E-05 
100.000 

1.200E-13 
2.430 

1.226E-04 
5.OYbEtOtJ 
2.430E-13 
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PG. 4 1  hOTE: kQ ENTRY I N  COLUMN = NG DATA OR NOT APPLICABLE 



U.S. A T G H I C  ENERGY C O M H I S S I O N  
E F F L U E k T  I h F O R W A T I C N  S Y S T E M  

A L b L C L E R Q U E  O P E R A l l O h S  C F F I C E  
U N I V E R S I T Y  O F  C A L I F O R N I A  - L C S  ALAMOS 
LGS ALAMOS S C I E N T I F I C  LA8 

C h E M I C P L  M E T A L L U R G I C A L  RESEARCI -  
A l R e C E N E  R L L E A S E S  FOR 74-3 S Y - 2 9  W I N G  5 S T A C K  F E - 2 9  

PU-239 U 
CUR I E S  
X O t  T O T A L  
C U M  I UC I / M L  I 

. % (IF O F F S I T E  R C G  

U-235 U 
CUklES 
% GF T O T A L  
CONC. ( U C I / M L )  
1: CF O F F S I T E  RCG 

TOTRL C U P I E S  
T O T A L  VOLUME (CIJ. M E T E R S )  
TOTPL ClJNC, I U t I / M L  1 

1 074F-05  
1oo.oco 

2.000E-14 
0.50rJ 

1 . 0 7 4 L - C S  
5.369E * 0 8  
2 di)OE-14 

A l P R C R N f  R t L E b S E S  FOR TA-3 SW-29 W I k G  5 STACK F E - 2 E  

P U - 2 5 M  U 
CUP I ES 
0 CF T O T A L  
CLINC. i U C I / M L J  
0 Gt O F F S I T E  RCG 

P U - 2 3 9  U 
C U K I F S  . 
X CF T O T A L  

T OF O F F S I T E  RCG 
CLiNCm ( l I C I / M L J  

TOTAL CUR I E S  
TnTAL VOLUME ICU. M E T E R S )  
T O T A L  COhC. ( U C I / H L )  

L . ~ B ~ E - c ~  
1 G O o O O O  

2.263E- 12 
226.000 

1.382E-03 
6.1 1 5 F + C 8  
2 a260 E-12 

D S  E I S  61 

6.567E-06 
100.000 

2 OJOE-L4  
+.ooo 

5 6 1 3 E - 0 5  
100.000 

8.t100E-14 
8.800 

6 . 5 8 7 E - 0 6  
3.294E+JB 
2.000E-14 8 BOOE-14 

5 a 6  1 3 E-0 5 
t .  3130~+3a 

1 . 3 8 6 E - 0 3  
100.000 

2 . 2 8 0 E  -12 
228.000 

1 e386E-03 
6 . 0 7 a ~ + o t l  
2.2niJc- 12 

1 

3. I 3 6 E - 0 5  
11)O.OI)O 

5 - 4  J O E - 1 4  
5.400 

1 . 0 7 4 E - 0 5  
100.000 

2 . J J O E - 1 4  
0.500 

2 . 4  4 9  E-0 5 
5.0 1 4 E * O 8  
4 - 2 6  ? E - 1 4  

. .  
I 

. 1 .3UbE-03  
. 2.28OE- 100.050 12 

228,000 

1 -283E-04 
lOO.QO0 

3. LOOE-13 
31.000 

1. z a 3 ~ - 0 4  
4*140E+08 
3. l o o € - 1 3  

KOTE: h O  ENTRY I N  CCILUKN = NO DATA OR NClT A P P L I C A B L E  

7 5 50 E-04 
1 0 0 . 311 0 

l . t t 3 5 E - 1 2  
128.500 

9,652 E-04 
5 4 4 4 € + 08 
1 .617E-12  
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SCHED. NO. INF-6336 
U.S. ATCMIC ENERGY CIYWISSION 

EFFLbENT INFORMATION S V S T E M  

EFFLUENT A N A L Y S I S  REPORT 
E O R A L E & R E Y U ! B ~ - ~  ~ I Z - I U B G U S L ~ P ~ ~  

ALRLCLERQUE OPEKATIIIRS t F F l C E  
UNIVERSITY OF CALIFGkNlA - LCS ALAWCIS 
L C S  P L A Y L S  SClENT I F I C  LOA 

I CHENICAL HFTALLUGGICZL R E S E A R C k  
AIGeCkNE R E L F A S E S  F C R  1 4 - 3  94-29 WING 7 S l A C K  FE-33 

I 

FU-238 U 
CUR I E S  
'g OF TOTAL 
CUNC. (UCI/ML 1 
!& CF (IFFSITE RCG 

30 126E-03 10 2 50E-04 
1c0.000 100.000 

4.2 10E- 13 
5G1.090 420100  

5.6 1 OE- 12 

1.625E-03 
100.000 

3-315E-12 
' 301.550 

PU-2 39 U 
CURI E S  20 886E-04 
4 CF TGTAL 100.000 
CONC. (UC!/MLI 5.600E- 13 

OF OFFSITE R C G  56.0CO 

TOTLL CUR I € S  2.tlMGE-04 
TCTAL VOLUME (CU. M E T E R S )  5 . 1 5 5 F t O 8  
T O T A L  Cclrrc. (UCI /NL I  5.633E-13 

AIReCPNF RtLtASES FOP Tb-3 SM-29 WING 7 S T A C K  FE-32 

20M116E-04 
1ou.uoo 

5.600E-13 
56.000 

1 2 50E-04 
2.970€+08 
4.2 10E- 13 

3.126E-03 
5.573E+08 
5.6 10E- 12 

Pll-238 U 
CUR I E S  
4 CIF TGTPL 

3 OF O F F S I T E  RCG 
CONC. (UCI/MLl 

5 943 E-04 
100.000 

5.540E-12 
554.000 

8.0 7 1E-05 
1OG.000 

1.3JOE- 13 
1 3  0000 

3 3 7 5 € - 0 4  
100.000 

20835E-12 
283.500 

PU-23Y U 
CURI E S  . 3.022E-03 

CF TCTAL 1oo.oco 
CPNC. (UCI /HLI  6.0 I O € -  12 
I OF OFFSITE RCG 601.000 

3 0 02 2 E-0 3 
100.000 

6 00 1 OE-12 
601.000 

5.943E-04 
l.r)73E+08 
5 54 CE -12 

8.07 1 E-05 
&.ZlOE+O@ 
1.300E-13 

1 232E-03 
4 0  104E+08 
3ot193E-12 

TOTAL CURIES 3.OZZE-03 
TOTAL VOLCHE (CU. NETtRSJ 5 029 E +08 
TOTAL CrJKC. (UCI/ML J 6.010E- 12 

COS E I S  6 1  hCTE: Ntl EKTRY I N  COLUMri = 60 D A T A  OR hlOT APPLICABLE PG. 43 



U.3. L I L h l L  t I C L ' I ( U 6  LLI ' .~ I IJJLUI\  

EFFLLENT IkFORMATICN S Y S T E M  

EFFLUENT ANALYSIS REPORT . 
€I;B-L6~~~~e~€eB~-lslZl~laolrr~-lsls 

ALRUCLEROUE OPERATIONS OFFICE 
UklVERSITY OF C4LIFORNIA - LCS ALAMOS 
L C S  ALAMCS SCIENTIFIC LAB 

FACILITY / RELEASE POINT 
NUCLIGE PCG CCCE C Y  1972 C Y  1973 

AVERAGE OF 
C Y  1974 Y E A R S  REPCPTEC 

I CHEMICAL MFTALLURGICAL RESEARCb 
PIRPCPNF R€LEbSES FOR WING KINE STACK TA-3-29 

1-131 b .  
CUR1 ES 704lOE-03 
% CF TOTAL 50.717 
CCkC. [UCI/WL) . L.830E-12 
X (3 OFFSITE R C C  . 2.830 

MFP U 
CUR1 E S  
Z CF TOTLL 

. CONC. IUCI /YL I  
0 OF OFFSITE RCC 

PU-L3Y U 
CUR 1 ES 4o713E-04 
0 OF TOTLL 3.226 . 
CONC . ( U t  I /qL 1 8OOE-13 
;1: OF OFFSITE R C G  303. 000 

Uh- I C-Ot G U 
CULIES 6.729E-03 
L OF TOTAL 46.057 
COkC. [ U C I / W J  2.570E-12 
1 GF OFFSITE RCG 

T O T b l  C U R I E S  1.46lE-02 
TOTAL VOLUME ICU. METERS) 2.619E+09 
TOTIlL CGIJC. I UCI/ML) 5.580F- 12 

COS EIS 6 1  

f 

4.228E-03 
24.206 

1.600E-12 
1 600 

1.282E-02 
73.374 

4.85i)E-12 

4.228E-04 
2.421 

1 . 6WE-13 
266 -667 

8 

1 . 747E-02 
2.643Et09 
6 6 10E- 12 

I 

4 o840E-03 
93.089 

L W O E - ~ ~  
1.840 

3 4 2 0 E-04 
6.577 

1.300E- 13 

1.736E-05 
0.334 

6.600E- 1 5  
11 .ouo 

5 1 99E-03 
2.631E*09 . 
1 977 E- 12  

h(.?TE: hG E h T R Y  IN COLUYN = NC O A l A  OR NOT APPLICAHLE 

5o493E-03 
56.004 

2-090E-12 
2.090 

6- 5 79E-0 3 
39.975 

2.490E- 12 ' 

3 0 3 flE-04 
1.993 

1.155E-13 
192.555 

69729E-33 
46.057 

2 5 7OE-12 

1 24 3E-02 
2o631Et09  
4.722E-12 
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I 

SCHED. Nn. INF-6336 
U.S. A T C M I C  ENERGY C O F M I S S I U N  

E F F L U E N T  I N F O R H A T  I C N  S Y S T E M  

EFFLUENT A N A L Y S I S  REPORT 
. L G ~ t A L E ~ C B ~ , Y E A B S , I S Z 2 ~ 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

ALBUCUEROU€ O P E R A T I O h S  C F F I C E  
U N I V E R S I T Y  OF C A L I F G R N I A  - LOS ALAMOS 
L C S  ALAMCS S C I E N T I F I C  L A B  

14-3 S 
C U R I E S  
2 CF T G T b L  
CCiNC. ( U C I / M L l  
0 OF O F F S I T E  R C G  

H-3 U 
C U R I E S  6.959E+01 
!4 OF T O T A L  1c0.000 
CLNC. ( U C I / H L l  2.900E-06 
Z OF OFFSITE RCG . 1.450.000 

T O T b L  C U P I E S  6.95SE t o 1  
T O T A L  VOLUME ICU. M E T E R S )  2.40OL: +07 
T O T A L  COhC. ( U C I I M L  I 2 9 l O E - C 6  

h P  S I T E  
A I  k e O P N E  K E L E A S E S  FOR Tb-33-86 STACK 

2 .BS5€+03 C U L I E S  
X OF T O T A L  1oo.r)i)o 
CUNC. ( l I C I / H L  1 6.8COE -05 
X OF O F F S I T E  RCG 33.999.999 

T O T A L  CUR I E S  2.8S5E+03 

P-3 U 

T @ T A l  VOLUME (CU.  M E T E R S ]  4. ZOOE +07 
T O T A L  COhCm I U C I / H L I  6 .  8 3 3 € - O S  

COS E I S  61 

. .  

3.59SE+01 
100.000 

1. SOOE-36 
755.000 

3.59SE+01 
2m4JOE t 0 7  
1 500E-06 

3 87 5 E  +03 
100.000 

5.7COE-05 
28r500.000 

3.875E+03 
6. 800E+07 
5.7ilOE-05 

1.296E+00 
2.400€+07 
5.400E-08 

1 - 2 9 6 E + 0 0  
100 .ooo 

5-  4 0 CE-08 
27mOOC 

5.828E+03 
100.000 

6.7OOE-OS 
33.499.99s 

S.H2RE+03 
8 . 7 0 0 E + 0 7  
6.700E-05 

. kOTE:  KO ENTRY’  I N  COLUHN = KO D A T A  OR N O T  A P P L I C A B L E  

1.2YCE+00 
100.000 

S 45 OE-08 
27.000 

5 2 7 9 E + 0  1 
1OO.QOO . 

2 0 2 JO E-36 
1.100.300 

3 . 5 b Z E + 0 1  
2 -4OQEt07 
1 485E-06 

40186Et03  
100.000 

6-403E-05 
31,9990998 

4 -  186E+03 
6 567E *O 7 
6 4 00 E-0 5 

I 

I 
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U.S. ATCHIC E N t P G Y  LUHl?lS>IUN 
EFFLUEkT ILFCRPATI@N SYSTEM 

EFFLUENT A P I A L Y S I S  GEFORT 
E ~ B , ~ ~ L E ~ S A & Y E ~ B J , J S Z - ~ ~ ~ R ~ ~ ~ ~ ~ Z ~  

ALB~JC~JERQUE OPERATICRS CFFICE 
UNIVERSITY OF CALIFCRhIA - LCS ALAHOS 
LCS ALAPCS SCIENTIFIC LA8 

FACILITY / RELEASE PUINT 
RUCL I C E  R C G  CCCE C Y  1972 C Y  1973 

H-3 U 
CUR1 E S  2.519E+03 
0 CF TCTAL 100.000 
CLIhC. lUCI/ML I 1.8COE-CS 
Z CF OFFSITE R C G  a.999.996 

TOTAL CURIES 20519E+C3 
TOTAL VGLUHE ICU. METERS) 1.400E+08 
TOTAL COhrC. l U C I / R L I  1 BODE-05 

A1 FeORtuf RtLFISES I'OR SE STCCK TA-35-7 

PU-Z3Y U 
CUK I ES 2.759E-C6 
Z OF TOTAL 100.000 
CtiIuL. ILiCI/NLJ . 1 o2JOE-14 

._. X OF OFFSITE R C G  1.200 

TOTAL CURIES 2.75'rE-06 
TOTAL VOLUME ICU. METERS) 2.300E+06 
TCTAL CCkC. lUCI/ML: 1 1 0200E-14 

AIkBOENE RELEbSES Fr lR NE CENTRAL STACK 14-35-7 

PU-239 0 
CURIES 4.55SE-06 

3.800E-14 CONC. IUCI/YLJ 
I OF OFFSITE R C G  

Z GF TOTAL 1coDocc 

3.800 . 

TOTAL LUPIES 4.55YE-06 - 
TllTAL VOLUME ( C U .  M E T E R S )  10200E+08 
TOTAL CONC. IUCI /HLJ 3.803i- 14 

ccs EIS f 8 1  

1.232€+03 
100.0~0 

8.800E-06 
4 9 45 0 0 00 

1.232€+03 
~ . ~ o o E + o ~  
R.8JOE-Ob 

4.949E-07 
1oc.003 

4.5OOE- 1 5  
0.450 

4 q4SF-07 
1.100E+08 
4 50CE- 15 

9 .37a~-o7  . 
100.000 

6.700E-15 
0.670 

3.378E-07 . 
1.4011€+3tl 
6.70OE-15 

1.370E+03 
1 3 70.E + 0 0 
1 0 0 0 E-05 

I . 
7.0 19E-07 

100.000 
5- 2 0 OE- 15 

0.520 

7.0 15 E-37 
1.350E+06 
5.200E-15 

5.795E-06 
100.000 

4.200E-14 
4.200 

5.795E-06 
1.3ROE+08 
4.200E-14 

hCTE: hC E h T R Y  I N  CQLUFN = YC CATd OR NOT APPLICAPLE 

1 0876E+03 
100.000 

1 340E-05 
6,699.598 

1. T07E+03 
1 .390~  +oa 
1 0227E-05 

1.319E-06 
150.000 

7 0 2 3 3E-15 
0.723 

L 3 19E-06 
i . 5 t 1 3 ~ t o a  
7.133E-15 

3.764E-06 
100 .ooo 

2 890E-14 
2.890 

3 t 764 E-0 6 
I .327E+08 
z . ~ 9 0 ~ -  14 

PG. 46 



SCHED. NO. '1NF-6336 
U.S. A T C M I C  ENERGY COMECISSIOM 

EFFLUEKT INFO?MATICN SYSTEM 

EFFLUENT ANALYSIS REPORT 
E O B ~ ~ L E ~ T ~ P , ~ B B ~ - ~ ~ Z Z - I ~ ~ ~ ~ ~ ~ ~ ~ ~  

ALRUCbE90UE OPERATIONS CFFICE 
UNIVERSITY OF CALIFCRNIA - LCS ALAMOS 
LCS ALAEIOS SCIENTIFIC LAB 

TEN S I T E  
LIFeCRNE WELtASFS FOR NE STbCK TA-35-7 ,  

PU-239 U 
CUR 1 €S 4.601E-06 
Z CF TOTAL 100.000 
CONC. IUC 1/ML I 7 830E- 14 
% OF OTFSITE HCG 7.830 

f 

.. T O T A L  CUPIES 4 0 6 0  1 E-06 
TOTAL VOLUME ICU. H.ETERSJ 5.903€+07 
TOTAL c m c .  IUCIIML J 7.800E-14 

, ' A l P P C P N F  ktLFASES FOR SE CEPITRAL S T A C K  74-35-7 

PII-2 3 9 U 
CUF I ES 1 o054E-06 
L CF TOTAL 1 0 O . O J O  
CDNC. I U C l / N )  3.100E-14 
'1, CF C F F S I T E  R C G  3.130 

TOTAL CUPIES 1.054E-Cb 
T O T A L  VOLUME ICIJ. METERS)  3.400E+07 
TOTAL CUNC. IUCI/MLJ 3.10UE- 14 

A I  PPQRNE RELEASFS FTR SOUTH STACK Tb-35-7 

PU-239 U 
CUK I ES 2 . 6 6 7 5 0 7  
Y OF TOTAL 100.000 
CONC. IUCI/ML) 5.800E- 15 
A OF O F F S I T E  RCC 0 .580  

TOTAL CUP I E S  2.667E-07 
TOTAL VOLUME (CU. METERS)  . 4.600Et07 
TOTAL CONC. (UCIIHL J 5 .000E-l5 

COS E I S  61 

5 7 1 9 E-Q 7 
100.000 

1.101lE-14 
1.100 

5.719E-07 
5.2OOE+07 
1.100E-14 

2.85'iE-07 
100.003 

6 .  5OOF-15 
0.t50 

' 2.859E-07 
4.400E+07 
6.5WE- 15 

6.399E-08 
130.000 

2. 000E- 15 
0.200 

L.3SSE-Ot l  
3.200€+0? 
2.0UOE-15 

1.300E-06 
100.000 

2.600f-14 
2.600 

1.300E-06 

2.600E-14 
5.000E+07 

L. oo e€-o I 
1000000 

2.400E-15 
I 0.240 

I 

2.15AE-06 
100 .ooo 

3 8 3 3 - 1 4  
3.633 

4 0 8 0 2  E-0 7 
100.000 

1 3 3OE-14 
1 3 3 0  

1.008E-07 4.802t-07 
4.2OOE+O 7 4 -330E +O 7 
2.4 OOE- 15 1 33OF-14 

1.OZOE-OB 
100.000 

3.000E-16 
0.030 

l.OZOE-O@ 
3.400Et07 
3 000E- 16 

1 136€-07 
100.300 

2 700E- 15 
0.270 

1. 136E-07 
3.733€+07 
2 7 33 E-1 5 

- _. . . - . .- . .- . 

NOTE: Nfl  EhTPY IN COLUYk = %C' DATA OR NOT A P P L I C A P L E  P C .  47 



U.S. P T C C I C  ENERGY C C i 4 H I S S I O N  
E F F L L E R T  I h F C R M A T I C h  SYSTEM 

E F F L U E N T  A N A L Y S I S  REPORT 
E.EBLALECICALYfb5S-1912- IHBCUGtjJS14 

A L e u c c E a a u E  CPERATICAS GFFICE 
U N I V E R S I T Y  O F  C P L I F O R N I P  - L O S  ALAHOS 
L O S  AL4MC.S S C I E N T I F I C  L A B  

h - S I T E  
A I R B C R N E  R E L I i A S E S  FOR H A I N  STACK T A - 4 1 - 4  

ti-3 U 
cun I ES 
Z UF T C T A L  

X OF O F F S I T E  R C G  
CUNC. I U C I / H L J  

10 1 1 0 E t O 2  5 9 1 OE + 0 1 
1i10.000 100.050 

1 -6iIOE-07 
00.000 

3 . 0 0 0 E - 0 7  
1 5 0 . 0 0 0  

t 

P U - 2 3 8  U 
CUK I ES 
X DF f C T 4 L  

Z Gf O F F S I T E  RCG 

P U - 2 3 4  I: 

ClINC. I l J C I I P L )  

C U k I E S  1 . 0 3 6 E - 0 5  
X CF T C T A L  
CCNC. ( U C I / M L J  2.800E- 14 
3 OF O F F S I T E  RCG 2.8CO 

T O T b L  C U P - I E S  1 . 1 1 0 E + O 2  
T O T A L  VCiLUME ICU. M E T E R S )  3 . 7 0 0 E + 0 8  
T O T A L  CORC. I U C I / M L J  . 3.0CCE-07 

H E A L T H  R E S E b R C H  L A B C R A f O k Y  
AIPPCPh'F R € L E A S E S  FTP T P - 4 3  STACK F E - 1 0  

F-32 U 
CUR I ES 

OF T O T A L  
CONC. I U C I I M L  1 
% OF O F F S I T E  R C G  

GiIS E I S  61 

1 . 5 1 7 E - 0 6  

4 .10dE-  15 
0.410 

5 . 9 1 9 E + O l  
3 . 7 0 0 E + 0 8  
1 -600E-07 

8 .506E+O 1 
100.003 

2.300E-0 7 
1 1 5 o M O  

1 5 1 7 E - 0 6  

4.100E- 1 5  
0.410 

l o O 3 6 E - 0 5  

2 . 8 0 0 E - 1 4  
2.600 

8 . 5 0 8 € + 0 1  
3.7 i IOE+O8 
2 3 0 O E - 0 7  

. .  

9. 5 5 3 E - 0 6  
81.667 

4 900 E- 14 
0.002 

9 5 5 3 E - 0 6  
81.667 

4 0 9 0 0 E - 1 4  
0.002 . 

NOTE: NO E N T R Y  I N  COLUMN = NO D A T A  OR hi01 A P P L I C A B L E  Pc;. 48 



I 

SCHED. NU. INF-6336 
U. 5. bTGM I C  ENERGY COMM IS5 I ON 

EFFLUENT IKFORKATICN SYSTEP 

EFFLUENT ANALYSIS P E P C R T  
E P B ~ ~ ~ l F ~ C ~ ~ ~ ~ € ~ B S ~ 1 ~ ~ 2 ~ X ~ ~ ~ ~ ~ H ~ ~ Z ~  

RUN DAT€:  O b f i l Y / r >  

KEkLTH P E S E 4 l i C h  LAeCFkTORY 
dIPt!CRNF WELtASES FPD 14-43-1 STACK FE-15 

1 

t 

C-: * U 
CUR I E5 
1: C f  1 C T A l .  
COKC. (UCI/ML J 
X OF O F F S I T E  RCG 

P-32 U 
CURIES 
'k OF TCTAL 
CUhC. (UCI/MLI 
% OF OFFSITE RCG 

PU-23B Li 
CUE I ES 
L UF TOTAL 
CONC. I UC I /ML I 
% bF O F T S I T E  RCG . 

PU-239 U 
4.75 1 E-06 

100.000 

i Z OF O F F S I T E  RCG 8. BCO 
I 

TOTbL CUkIES 4.7 5 1 E-06 

TOT A L  c m c .  ( uc I/HL 1 8. LIOOE- 14 

CUR I ES 
2 CF T C T P L  
COKC . t uc I /NL 1. t1.aoi)~-i4 

TOTAL VOLUME (CU. M E T E R S )  5 e4 JOE+97 

I A [  PCCRNE R t L E P S E S  FOP 76-43-1 S T A C K  FE-24 

P-32 U 
CUE I ES 
% ' O F  T C T A C  
CONC. IIJCI/ML) 
X CIF OFFSITE RCC 

LOS E I S  61 

2.160E-07 

1.200E-1s 
i . a m ~ + 0 8  

2.160E-07 
- 100.050 
1.200E-15, 

0.120 

1.03YE-05 
92.905 

5 5OOE- 14 
0.002 

I 1 

7-936E-07 
7.095 

4 200 E- 15  
0 -420 

1.119E-05 
1.850E+O@ 
5.920E-14 

1.100E-07 
100.000 

2.ZOOE- 14 
c.001 

1 -039E-05 
92.905 ' 

5 500E - 14 
0.002 

20160E-07 
111 0 . 3 a0 

1 .LOOE-15 
0.120 

5.3856-06 
i . 4 i o ~ + o e  
4.047E-14 . 

1 130E-07 
100.000 

2.200E-14 
0.001 ._ 

NOTE: NO EKTRY I N  CnLUlVN = KC O A T A  OR NET APPLlCAeLE PG. 5 1  



U.S. a T c M i c  ENERGY COMMISSION 
E F F L U E N T  I N F O R C A T I O N  SYSTEM 

E F F L U E N T  I N A L Y S I S  GEPCRT 
E D B , ~ ~ L E U ~ ~ & Y E Q S ~ - 1 9 Z Z - ~ H ~ ~ ~ ~ ~ ~ ~ Z ~  

ALRUCUERQUE O P E R A T I O R S  C F F I C E  
U N l V E R S I T Y  OF C A L I F O R N I A  - L O S  A L I M O S  
L C S  ALAMCS S C I t N T I F I C  L A B  

F A C I L I T Y  / R E L E A S E  P O I N T  
k U C L  I D E  HCC C@CE C Y  1972 C Y  1473 

' AVERAGE CF 
C Y  1974 Y E A R S  R E P C R T E C  

H € A L T H  P E S F I R C H  L A P C P L T C f i Y  
A I  FLGPN€ R € L E I S E S  FOR 1 4 - 4 3 - 1  STACK FE-24 

P U - 2 3 9  U 
CUP I t S  2.470E-08 9.518E-39 
Z CF T O T A l  100.300 1oo.oi)o 

2.800E-15 CONE. I U C I / M L  I 1.300F.- 1 4  
L tiF O F F S I T E  RCC . 1.3GO 0.280 

f 

1.71 1E-Otl 
100.000 

7.9r)OE-15 
0.790 

T O T L L  C U C I E S  2.470E-08 
T O T I L  VGLIJME (CU. M E T E R S )  1.900E+06 
TOTLL cmc.  IUCI~MLI 1.3OilE-14 

W I r S  I T  E 
A I F e O P k F  RELEPSES FCR E - S T I C K  TI-46-1 

u-235 . L; 
CUE I E S  9.688E-C6 
X CF T O T A L  100.1)00 
CONC. ( U C  I / M L  I 5.700E- 13 
Z GF O F F S I T E  P C G  14.250 

T O T A L  CUF I E S  9. cB8E-06 
TOTLI .  VOLIJKE ICU. METE.RSJ 1 70OEt07 
T U T L L  CbhrC. I U C I / M L  J S 700E- 13 

~ a I r ; e c . r r i F  R E L E A S E S  FOR TO-46-16 STACK 

11-233 U 
CUR1 E S  e . i98~-06 
2 OF T O T A L  1OO.OCQ 
CONC. I U C I / M L I  1.000E- 12 
Z CF U F F S I T F  RCG 2 5 - 0 0 0  

TOTbl .  C U R I E S  0.198E-G6 
TOTLL VOLUME (C IJ .  M E T E R S )  8.200€+06 
T O T A L  CllNC. ( U C I I H L  J 1.3OOF-12 

005 E I S  61 

9.510E-09 
3.4 COE t 0 6  
2 mR30F- 15 

1. 72 OE-07  
1GO.003 

4 300E- 14 
1.075 

1.720E-07 , 
4.000E+06 
4 30 OE- 1 4 

9 68 BE-07 
100.000 

5.IOOE-13 
12.753 

9.68OE-0 7 
1.930E+Ob 
5.100E-13 

1.1OOE-07 
5.000E+06 
2 200E- 14 

4.806E-08 
3 .433€ t06 
1 -2bOE-14 

4 0 9 3 0 E - O h  
1OO.OJO 

3.065E-13 
7.662 

4.930E-06 
1.050€+07 
3.065€-13 

4.5tl4E-06 
100 . 000 

7.550E-13 
18.875 

4.584E-06 
50050E*06 
7.55OE-13 

hOTE: hC E K T P Y  I N  COLUPN = hC I I I T I  OR NOT d P P L I C A 8 L E  PG- 52 



SCHED. h'C. I N F - 6 3 3 6  
U.S. A T O M I C  EPJERCY C C M H I S S I O N  

E F F L U E N T  I N F O R M A T I  Oh: SYSTEM . .  
EFFLUENT ANALYSIS REPORT' 

E P B ~ b L € b l ~ ~ e - Y ~ ~ e ~ - l ~ ~ Z ~ ~ ~ f ~ ~ ~ ~ ~ Z ~  

R U N  DATE: 06/09/75 

Wb-s I T  E 
A I P P C R N F  R E L E A S E S  FCP T b - 4 6 - 1 6  S T A C K  

I 

IJ-? 3 5 U 
CUR I ES 1 . 1 0 0 E - 0 4  9 - 0 9 0 E - 0 7  

100.000 
3- S J O E - 1 3  

t CF T O T A L  100.300 
CUNC. ( U C I / M L J  . l o 0 0 0 E - 1 1  

t 

% CF O F F S I T F  RCG 250.000 e. 7 5 0  

T O T b L  C U R I E S  1.1 J O E - 0 4  9 . C 9 8 E - 0 7  
T O T A L  VOLUME (CIJ. H E T E R S J  l . l 0 3 E + 0 7  2 . 6 0 C E + 0 6  
TOT bL CGNC. (UC. I / M L  J 1 .0OOE-11  3 SOOF- 13 

. A I R P O R N E  K i L E ' A S E S  FOQ 1 4 - 4 6  B U I L O I N G  3 1  F E - 2 6  ( S C U T H k E S T J  

11-238 ' U  . 
CUP I E S  

. 3 OF T O T A L  
CUNC. l U C I / M L J  
4 OF O F F S I T E  RCG . 

T O T A L  CURIES 
T O T A L  VOLUME (CU. M E T E R S )  
T O T A L  CUNC. ( U C I / F l L  J 

A IRBOPFIE  R E L E A S E S  FOR T A - 4 6  R U I L D I K G  31 S T A C K  F E - 1  ( N C R T H J  

U-235 U 
CUR 1 E S  
Y GF T O T A L  
C m C .  l U C I / M L )  
% OF O F F S I T E  R C C  

U - 2 3 ~  U 
C U R I E S  
0 CI: T O T A L  
CCNC. ( U C I / M L J  
Y CF O F G S I T E  R C G  

T O T b L  CUP. I E S  

T O T A L  CCNC. I U C I / M L  I 
T O T A L  V l l LUME (CCI. M E T E R S )  

COS E I S  61' 

5 . 54  9 E - 0 7 
130.000 

1.500E- 14 
0.375 

9 0 1 8 E- CH 
103 . 000 

2.20GE-14 
0.553 

S.5SEE-08 
100.000 

1 2 00 E- 14  
0.240 

9.5 9 a E-08 
8 . 0 0 0 E * 0 6  
1 . 2 0 0 E - 1 4  

5 0 5 4 4 E - 0 5  
130.300 

5 . 1 7 5 E - 1 2  
129.375 

50 54 4 E - 0 5  
6 -8LiOE +06 
5 . 1 7 5 E - 1 2  

9 0 5 S B E - 0 0  
100.000 

1 . Z J O E - 1 4  
0.240 

9 .5Y t lE -08  
A .3ClOE+O6 
1 o 2 0 0 E - I 4  

3 0 22 5 E - 0  7 
100.330 

1 m850E-14 
0-462 

. _ _ -  - - - . -. - 
5 . 5 4 Y E - 0 7  9 .Olt?E-OH 3 22 5E-0  7 
3 . 7 C O E t G 7  4 . I OCE +06 6.0 00 E t 0 5  i .39orto7 . 
1 . 5OUE- 14 2.2OOE- 14 1. a 5 0 ~ - 1 4  

NCTE: NO ENTRY I N  COLUMN = NlI D A T A  OR NOT A P P L I C A E L E  PC. 53 



U.S. A T C M I C  EhiERGY C O H M I S S  ION 
E F F L U E N T  I N F O R H A T I G N  S Y S T E M  

E F F L U t i N T  A N A L Y S I S  REPCRT 
E ~ ~ ~ l € ~ C ~ B Y € ~ B S - I S 2 2 - 1 ~ ~ ~ ~ ~ ~ - ~ 2 ~  

ALRUCUEROUE C P E R A T I C h S  C F F I C E  
U N I V E R S I T Y  O F  C A L I F O R N I A  - L C S  ALAMOS 
LGS ALLLHOS S C I E N T I F I C  L A B  

hA-SI T E 
A I P C C R N E  R t L E A S E S  FCP TA-46 B U I L C I h G  3 1  S T b C K  F E - 2 5  (SCL‘Thl 

U-235 U ’  
CUR1 E S  1 -560E-06 
Z OF T C T A L  . 303.005 
CONC. IUCI /F ’ .L  I 5. ZOCE- 14 
% OF O F F S I T E  RCG 1.3CO 

I)-238 U 
CbF I ES 
1 CF T O T A L  

Z Clk O F F S I T E  k C G  
CCINC. ( U C I / M L I  . 

TOTAL C U R I E S  1 560 E-06 
TOTAL VULIJNE (CU. METERS)  3.00GE+G7 
TOTAL curx (. IUC I/HL J 5.20ilE-14 

R A D I O C I - E N I S T R Y  S I T E  
A I R B C R N F  R E L E A S E S  FnP S S T A C K  Td-48-1 

MF P . u  
9-238E-05 

Y2.664 
CUR I ES 
1 CF T O T A L  

% OF O F F S I T E  R C G  
CLjNC. ( U t  1 /HL 1 1 .ZOO€- 13. 

u-235 U 
CUR1 ES 7.314E-06 
% GF T O T A L  7.336 
CUhC-  (UC I / M L  J 9. SOOE- I 5  
X OF O F F S I T E  R C G  0.237 

I 

T O T A L  C U R I E S  3m969F-05 
T O T A L  VCLUME (CU. M E T E R S )  7.700F+08 
T O T A L  CUNC. l U C I / H L  I 1.295i- 13 

COS E 1 S  61  

3.023E-08 
100.000 

6.300E-lS 
0.157 t 

3.023~-0a 
4.800E t06 
6.33JE-15 

3.2 92 E-OS 
95.116 

3.7OOF-14 

1. 691E-06 
4.804 , 

0.047 
1.90OE-13 

3 46 1 E-05 
80930E+08 
3.890E-14 

2 m959E-07 
100.000 

3.700E-14 
0.740 

. 2 9 5 S E- 0 7 
8.000E+06 
3. 700E-14 

I I 

0.270E-05 
90.532 

Cm 400E- 14 

1.2 3 2 E- 06 
1.468 

i . 4 o a ~ - i 5  
0.035 

0 3 9 4 E-0 5 
8 . 8 0 0 E + 0 8  
9.54CE- 14 

I 

7 -95UE-0 7 
100.030 

2.9 1SE- 14 
0.728 

2.959E-07 
100.530 . 

3 -7COE-14 
0,740 

6.2l6E-07 
1 0 ‘e 2 7E +O 7 
3.177E-14 

6.934E-05 
95.437 

8.367 E-1  4 

3 m 4  12E-06 
4.562 

4.267E-15 
0.106 

7 2 7 SE-05 
8.467€+08 
8.793E-14 

h C T E :  hC E h T f f Y  I N  COLUMN = NC D A T A  OR NOT A P P L I C A e L E  PGm 54 



I 

SCHEO. NO. 1NF-6336 
U.S. ATCHIC ENERGY COMNISSICN 

EFFLLENT INFORCATICN S Y S T E M  

EFFLUFNT ANCIL Y S  IS REPORT 
E C B t ~ ~ ~ ~ B ~ Y E A E ~ ~ l S Z Z ~ I ~ ~ R ~ ~ ~ ~ ~ ~  

ALRUOUEROUE OPERA710NS tlFFICE 
UNIVEPSITY CF CALIFGRNIA - LCS ALAHOS 
LCS ALAMGS SCIFNTIF lC L C B  

MFP U 
CUR 1 E S  S.378E-C4 6.98 3E-04 

GE.074 
9.700E-13 

Y UF TOTAL 95.303 
CONC . (UC I /WL 1 10400E-12 t 

Z W OFFSIT€ R C G  

m.J-i!3Y U 
4.622E-CS 

4 -697 
CLlkL. IUCI/ML) 6 900E- 14 
Y Uf OFFSITE RCG 6.9CO 

CUR1 ES 
% GF TCTAL 

TOTAL CUHISS 9 . d 43E- 04 
TOTAL VOLUME (CU. M C T E R S I  6 .700t t08  
TOTAL COLC. IUCI/ML I 1 -46YE-12 

AIRerPhlE RELEASES fCQ kOT CELL STACK 14-4tl-1 

HF P U 
4 OB8E-0  5 

98.512 
CONC. lUCI/HL 1 4 -700E- 13 

CUR I ES 
L OF TOTAL 

L OF OFFSIT€ K C G  

U-235 U 

j 

. 6.176E-07 
1.488 

CUKI  t S  
V, CF TOTAL 
CUNC. IUCI/P!L) 7.100E-15 
I OF OFFSITE RCC 0.177 

T@TAL CURIES 4.150E-05 
TOTAL VOLUME (CU. METERS) 8.700Et07 
TOTAL CONL. (LC I /ML I  4.77LE-13 

' -  

COS EIS 6 1  

1.36HE-05 
1.921 

1 90OE-14 
1 900 

9 0 L BE-07 
84.615 

1. LOOE-14 

1 64 DE-37 
15.385 

2.0OOF - 1 5  
0.053 

1,066E-06 
0 . 2 9 O E t O 7  
1.30OF-14 

5.543E-04 7.301E-04 
97.100 96.821 

7.700E-13 1 . 0 4  7E-12 

1.656E-05 
2.900 

2 030 1 E- 14 
2 -300 

4 -423  E-06 
98.713 

5.6 U OE- 1 4  

5.766E-08 . 
1.287 

' 7  300E-16 
0.018 

4.48lE-06 
7.9 OOEtO 7 
5.673F-14 

Z . S ~ ~ E - O S  
3.172 ' 

3 . 7U3E- L4 
3.700 

1.540E-05 
93.946 

1 790E-13 

2 79  7 E-0  7 
6.053 

3. 277E- 15  
0.081 

1.568E-05 
0 26 7E t o  7 
1.823E-13 

NOTE: luC ENTRY IN COLUPN = h'(i DATA OR NOT APPLICABLE PG- 55 



U.S. A T C M I C  ENERGY CCMMISSION 
EFFLUEhT I K F O R M A T  ICN SYSTEM 

EFFLUENT ANALY S I S R E  PCRT 
E O B , T B L E M C L & Y T B ~ - 1 9 ~ Z - I ~ ~ R ~ ~ ~ ~ ~ Z ~  

ALRUCLEPOUE CPERATIOhS CFFICE 
UNIVERSITY OF CALIFORhIA - LOS ALAMOS 
LCS PLAMCS SCIENTIFIC L P B  

FACILITY / RELEASE POINT 
W C L  I DE R C G  CCDE. C Y  1972 

. .  
C Y  1973 . 

~ 

C Y  1974 
AVERAGE CF 

Y E A R S  REPORTED 

R A D J I I C F E Y I  STWY S I T E  
,arfiectw RCLEASES FOR CCRE WING STACK TA-48-1  I 

N F P  U 
CUR1 E S  1 6 3 3 E-03 
X DF TOTLL 45.953 

0 OF O F F S I T E  R C G  
ClJNC. fUCI/ML) 20300E-12 1 

L 

3.035E-04 
97  -665 

4 -6OCE-13 

2.855E-04 
97.811 

4.200E-13 

7.406E-04 
97.156 

10060E-12 

2. 727E-05 
2.843 

3. 860E-L 4 
3.880 

7.6 78E-04 
6.833E+08 
1 o09YE-12 

PU-Z3Y U 
CUR I FS 6.815E-05 
0 OF TOTAL 4 007 
CChC. (UCI/ML) 9.600E-14 
t CF OFFSITF RCG 9.600 

6.391 E-Ob 
2.189 

9.4OOE-15 
OoS40 

7.255E-06 
2.335 

1 1 0 0 E- 14 
1.130 

. TOTAL iURiES 1.7ClE-03 
TOTPL VCLUME (Cum METERS) 7.10r)f+08 
TOTAL CLiNC. f UC I / M L  ) 2.396E-12 

2.91 9E-04 
b I 6 i )OE +J8 
4.294E-13 

3.108E-04 
6 . 6 G O E + 3 t )  
4.710F-13 

AIPeCPhtF RELEASES FOR ALPHA HING S T A C K  TA-48-1 

M FP U 
CUK I ES 
X OF TOTPL 

'Z bF O F F S I T E  RCG 
CUNC. (UCI/ML) 

1. 974E-07 
94.595 

2. I O O E - 1 4  

1.3 1 6C-07 
96.286 

1 m400E-14 

5.075E-09 
3.714 

5 400 E- 16 
0.054 

1 366E-07 
9.400E+Ob 
1.4 54E-14 

3 6 9  3 E-07 
'31.404 

1 -8OOE-14 

7 7 6 8 E- 07  
83.333 

1.900E- 14 

PU-239 U 
cur? I t S  
X OF TOTAL 
CCINC. IUCI tML)  
t OF UFFSITE R C G  

TOTAL CURIES 
T0TC.L VOLUME fCU. H E T E R S I  
TOTAL curit. (UCI/PL) 

5 7 37 E-08 
8.595 

1 847E-15 
0.184 

4 26 6 E-0 7 
1 - 9 9  3E +07 
1.985E-14 

1-558E-%7 
16.667 

3. BOO€- 15 
0.380 

9.346E-07 
4olCOF+07 
2.28OE-14 

1.128E-08 
5.405 

1 ;200E-15 
0.120 

2.086E-07 
9.400€+06 . 
2022UE-14 

NOT€: NC ENTRY Ih: COLUMN = NC @AT4 OR NOT 4pPLlCbELE PG. 56 rcis € 1 5  61  



SCHED. NO. I N F - 6 3 3 6  
U.S. A T C H I C  ENERGY C C N N I S S I O N  

E F F L U E N T  I N F O R M A T I O N  S Y S T E M  

E F F L U E N T  ANALYSIS REPCRT 
E ~ B ~ ~ L E ~ C A ~ E ~ K ~ - l ~ ~ 2 - ~ ~ ~ f  i l G k L l P I 3  

ALAUChEROUE CPFRPTICNS C F F I C E  
U N I V E R S I T Y  OF C P L I F U R N I A  - L C S  ALAMOS 
L C S  ALAHCS S C I E N T I F I C  L A 0  

TA-SO L I C U I D  kASTE T P F I T C F A T  FLANT 
h l R @ P P k E  R E L L A S E S  FCR NE STPCK TA-50-1 

MF P U 
C U l r l E S  5.579E-05 
: CF T O T A L  83.333 
CUhC. ( U t l / f l l )  1.RGOE-13 
I CF O F F S I T E  RCG 

t 

7. 7S8E-06 
87.719 

2 . O O O E - I 4  

3.4 74 E-0 5 
98.116 

1 130E-13 

3 2 7 8E-35 
09.722 

L 004 3E-13 

PU- 2 3 9 U 
CUR1 ES I 116F-OS 
Z, UF T O T A L  16.667 
Cubic. ( U C I / H L J  3 06 30E- 14 
% OF OFFSITE RCG 3.600 

T O T A L  C U R I E S  6.bSSE-CS 
T O T A L  VOLUME (CU.  M E T E R S )  3.10CE+G8 
T O T A L  COhC. l lJC I / M L  ) 2.16OF-13 

6 6 7 1 f-07 
1.884 

2. 170E-15 
0.217 

3.54lE-05 
3.075€+08 
1.152E-13 

4 30 6 E-06 
10.277 

1 -366E-14 
1 e 3 6 5  

A I P e C R b ! E  K t L E A S E S  FOR S E  STACK TA-5C-1 

HFP U 
CUR I ES 8.4 4 8 E-0 5 
2 CF T O T A L  86 O S 3  
CGNC. I U C I / N L J  1.30ilE-13 
Y W O F F S I T E  R C G  

99 00t)E-06 
87.179 

1.70JE-14 

5o265E-05 
9 7 -669 

8.13CE-14 

4 s 8  73E-05 
90.313 

7o610E-14 

P U - 2 3 Y  U 
CUP I E S  

CUNC. I U C I / M l )  
Y OF OFFSITE RCG 

o OF TOTU 

T O T b l  C U R I E S  
T n T t L  VOLUME (CIJ. METERS)  
T O T A L  CUNC. ( U C I / M L  I 

1 m325E-06 
12.821 

2.53GE-15 
0.250 

10 25 7E-06 
2.331 

l o  94OE-15 
0.194 

5 4 1 0e-06 
9.686 

B o 4 8 O E - 1 5  
0.848 

1.365E-05 
13.907 

2.100E-14 
2.100 

5 3 9 5 E-05 
C.482E+08 
8.324E-14 

5 4 14E-0 5 
6 094E+O8 
8 - 4 5 8 E - 1 4  

hCTE: hC E h T P Y  I N  C O L U Y N  = SC C L T P  OR N D T  A P P L I C A B L E  GIs E I S  61 PC. 57 
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U.S. A T C Y I C  ENERGY COHCISSIUW 
E F F L U E N T  I R F G R M A T I O N  SYSTEM 

E F F L U E N T  A N A L Y S I  5 RE PORT 
E ~ B , ~ l E ~ A ~ Y E d ~ S ~ l ~ ~ Z ~ I ~ B ~ ~ ~ ~ ~ l S ~ ~  

ALBUCUERQUE C I P F R P T I C H S  SFFICE 
U N I V E R S I T Y  OF C A L I F O R b i f A  - L C S  ALAMOS 
L C S  ALAMCS S C I E N T I F I C  L A 6  

T A L 5 0  L I O U I D  K A S T E  T R € A T M E N T  P L A N T  
A I P e G E N E  R t L € A S E S  Ff?R S G U T b  S T A C K  T A - 5 0 - 1  

HT P U 
CUR I ES 
t OF T O T A L  
CCNL. l U C I / M L J  
% L!F OFFSITE RCG 

I 
I 

I 

I 

4.234E-C6 4.031E-07 
6 4 . 1 6 7  81.356 

9 6 0 0 E - 1 5  
I 7.700E- 14 

I PU-239 L 
CUR1 ES 2.365E-G6 
% 0). TCTdL 35 .823  
CONC. I L ; C f / M L I  4 030OE- 14 

OF O F F S I T E  R C G  4.3CO 

T O T A L  C U P I E S  6.599E-06 

T O T A L  CUNC. ( U C  I / M L  J 1 .ZOO€-  13 
T O T A L  VOLUME ICU. M E T E R S )  5.50iJE+O7 

C. P. ANCEPSON MESON r H Y S I C S  F A C I L I T Y  
ZIFCCFNF R E L E A S E S  FOR T A - 5 3  0 W I N G  

H A P  U 
C L I H I E S  

C d N C  . I UC I / H L  
Z O f  D f F S I f E  k C G  . 
I OF T m a i  

T O T b L  C U P I E S  
T O T A L  VllLUME (CU. METERS)  
T f l T b L  COFJC. [ U C I I M L  b 

COS € I S  6 1  

9.2 3 BF-OR 
18 .644  

2.2OOF-15 
0.220 

4.95S€-J7 
4 Z03E t07  
1.180E-14 

. 
20392E-06 

51.953 
4 3 90E- 14 

2.212E-06 
48.047 

4 -060E-14  
4 a 0 6 0  

4.6 03E-06 
5 . 4 4 9 E t 0 7  
8 4 5 0  E- 14 

2.343E-06 
65 .825 

4 .350E-14  

1 556E-06 
3 4 . 1 7 4  

2.86OE-14 
2.860 

5 3 05  M99E-06 OE t 0 7  

7 . 2  l o t - 1 4  

I 

h C T E :  hC ENTPY I N  COLUNN = NC C 4 T A  OR NOT A P P L I C A e L E  . PG. 58 



U S AT CH I C  E NE P.GY C 0 M M I S S I ON 
EFFLUENT INFORMATICN SYSTEM 

..“I I - . .. 

PRESS eui icrhc 
A I R e C R N F  RELFASES FOP WEST STACK 14-3-35 

. 11-23!, U 
CUP I ES 8.758E-06 1 82 5E-05 

100.000 
7 3J0E- 14 

% CF TOTAL 100.000 
CUNC (UC I /ML 1 7.33OE-14 
0 OF O F F S I T C  R C G  1.825 1.825 

f 

T O T A L  ClJF I E S  8 . 7 5 a ~ - o 6  
T O T A L  VOLUME (CU. PETERS1 1 . 2 5 3 ~ 4 0 ~  
TOTAL COI-C. I U C I / H L )  7 300:- 14 

* A I F E C R N E  RELtASES FOR Nk STbCK TA-3-35 

U-235 . u  
CUF I E S  1.700E-05 
Y LF TCTbL 100.~)00 
cohlc. l U C I / Y L I  1.000E-13 
f OF U F F S I T E  RCG 2.500 

TflTbL CURIES 1.70OE-05 
TOTLL VULUME ICU. METE-RSI 1-700F+08 
TCITAL CUNC. I l!C I I M L  I 1 .GOOF-13 

S I G M A  E l l I L C I h C  
AIPePkNF KELFASES FOR NU S T A C K  TA-3-66 

u-238 U 
CURIES 1 5CUE-04 
‘I, CF TOTAL 100.030 
CllfUC 1 UC I / N L  1 4.OOOE- 13 
Z GF O F F S J T E  R C G  . 8.000 

TOTbL CUR1 E S  1 .56OE-04 
TOTEI VClLUME (CU. M E T E R S )  3.9COE+08 
TOTAL L O h C .  [UC I /ML ’ 4.3JJE-13 

LOS E I S  b l  

1.825E-05 
2 5.13E 4 08 
7 300E- 14 

70 199E-05 
100.000 

10200E-13 
2.400 

7.199E-35 
6.00l)E +Od 
1.20 DE- 13 

1.205 E-06 
100.000 

4.800E-15 
0.120 

1 2 0 5 E- J 6 
2=510E+JB 
4 8OOE-IS 

1o487E-05 
100.000 

2 5OOE- 14 
0.500 

1.487E-05 
5.950E+O8 
2.5iIOE-14 

N O T E :  NO ENTRY I N  COLUEChl = NC D A T A  OR NOT A P P L I C A B L E  

I 

L -  - 

9 4 0  3 E - 0 6  
130.030 

5 02 7E-14 
1.256 

9 - 4 0 3 E - 0 6  
Z.O7OE+GA 
5 - 0  27E- 14 

1 -700E-05 
I GO 000 

1 .000E- 1 3  
2 - 5 0 0  

I 7OOE-0  5 
1 IJOEt08 
1.300E-13 

8 m 0 9 4 E - 0 5  
100.350 

1-81 7E -1 3 
3-633 

8.094E-05 
5.28 3E +OB 
1 8 17E-13 
-. . .  
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U.S. A T O M I C  €NERGY COMCISSION 
EFFLUENT INFORMATION S Y S T E M  

EFFLUENT AtdALYSI S REPORT 
E Q B - ~ ~ D e B Y E e R S ~ S Z Z ~ I ~ ~ ~ ~ ~ ~ ~ ~  

ALBUCLEROUF CPEAATIGNS CFFICE 
UNIVERSITY OF CALIFURNIA - LCS A L I M O S  

. L C S  ALANCS SCIENTIFIC LAB 

11-235 U 
CUR1 ES 1 170E-04 
% OF TOTLL 1c0.000 
CUM IUC I/ML I 1.800E-13 
6 OF OFFSITE RCG 4.500 

U-ZjM U 
CUG I ES 
Y 01- T O T A L  
CilkC. IUCI /MLI  
t CF O F F S I T E  RCG 

TOTAL ClJK I ES 1.17CE-C4 
TOTE1 VGLUME (CU. METERS)  6. S O O E + 0 8  
TOTAL CUNC. (UCI/PL) 1 - 803 E- 1 3 

A I R E C R N F  REL€ASEF FOR SE STPCK TA-3-66 

U-235 U 
CUR 1 E S  * 1.530E-C5 
0 OF T O T A L  103.000 
CGkC. IUCI /MLI  . S. 100E-14 
4 CF G F F S I T F  RCG 1 m275 

TOTAL C u X l E S  1 53OE-05 
TOTAL VOLUME ICU. METERS)  3.00UE+CB 
TOTAL CClhrC. IUC!/HL 1 5.100E-14 

A I  PeORLIF RELLASES FOR NORTH STACK TA-3-66 

u-23u U 
. CUCIES 7.53tJE-05 

X CF TOTAL 1 GO. OCO 
1.300E-13 

2.600 
CCiNC . 
% OF OFFSITE R C G  

(UC i /ML J 

T O T A L  CUEIFS 7.538E-05 

T O T A L  c i w .  IUCIIML J 1 3 00 E- 1 3 
T O T A L  VOLUME tCU. H€T€RSI 5.80JE*08 

00s E I S  61 

9. 7 5 a ~ - o 5  
1 OQoOOO 

1.600E- 13 
3.250 

9.75 BE-05 
b o  l O O E  + a d  
1 b30E- 13 

2.623E-05 
100.053 

3 0 2 11 3 F- 1 4 
0. eo0 

2 $2 3E-0 5 
a. 200  E+08 
3. 200E-14 

5.71qE-05 
10G.000 

1 100E-13 
2.203 

5.719E-05 . 
5.200E +08 
1. LOO€-13 

1.076E-06 
100.000 

1.300E-14 
0.260 

7. e76 E-06 
6.080E+00 
1.3OOE-14 

2.91 1 E-06 
100.030 

3.700E- 15  
0.092 

2.9 1 L E - O b  
7.870EtOB 
3.700E-15 

4.44 5E-05 
100 0000 

8.5!IOE-14 
1.700 

4.4 45 E-05 

8.50CE-14 
s.t30~+0e 

h C T E :  hC EhTRY IN CGLLPh = hC C I T b  OR NOT APPLICAPLE 

1 170E-04 
100.000 

L.d00€-13 
4.500 

5 273E-05 
100.000 

0 650E-14 
1.730 

7.414E-05 
b ZZOE +OU 
1.177E-13 

1 4M 1 E-05 
100.000 

2.890E- 14 
0.722 

1 . 413 ~ ~ - 0 5  
6- 357€+08 
2.890E-14 

5 9 0  1 E-05 
100.000 

1.083E-13 
2.166 

5-90  1 6 0 5  
5.4 10Et08  
1.08%-13 
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SCHED- hC. I k F - 6 3 3 6  
U.S. A T C W I C  ENERGY C O M P I S S I O N  

E F F L U E L T  I N F O R H A T I C N  S Y S T E M  

E F F L U E N T  A N A L  Y S  IS RE  PCRT 
E T & L e L E ~ L e ~ Y E e B S ~ 9 2 2 - ~ E ~ ~ ~ ~ ~ ~  

L L A L C b E R O U E  O P E R A T I O Y S  O F F I C E  
UKIVEPSITY O F  C A L I F O P N I a  - L C S  ALAHOS 
L O S  A L A H C S  S C I E N T I F I C  L P R  . 

. .  

S I G M A  F U I L C l N G  
A l U P O R N E  R € L t A S E S  FOR W t S T  C E N T R A L  S T A C K  T A - 3 - t t  

1 H-232 U 
CUR I FS 2.21)O€-Cfi 

I X LF T P T A L  1 OJ. oil0 
CONC. ( U C I / M L  j 6.  O'IOE- 13 
Z b+ OFFSITE R C G  60.000 

t 

I l-ZJ5 U 
CUR I ES 
Y C f  T C T A L  

% O f  O F F S I T E  R C G  . 
CCNC 1 LC 1 /HL 1 

T O T A L  CUE 1 E S  2 ZHOE- a 5 
T C T A L  VOLUME (CU. M E T E R S )  3.000€+07 
T D T P L  CLlkC. 1UC I / M L )  6 e 0 0 0 E - 1 3  

I I R e O R N E  R E L E A S E S  FER NW COPNFR S T A C K  T A - 3 - 6 6  

11 -235  U 
CUR I ES 
!& OF TOTAL 
CCkC. I U C ! / M L )  
1 GF O F F S I T E  R C C  . 

u-230 U 
CUR 1 ES 
x C f  T O T A L  100.000 
CC.llrC. ( U C I / M L  J 2 . 1 0 0 E - 1 3  
1 CF O F F S I T E  RCG 4.200 

6 7 1 Y  E-06 

T O T A L  C U R I E S  6 7 1 9 E - 0 6  
T O T A L  VCLUME ICU. M E T E R S )  . 3 . 2 0 0 E t 0 7  
T r i T b L  CGM. ( i i c I / b i  1 2 . 1 0 3 F - 1 3  

COS E I S  61  

1- 5hOE-05 
100.000 

4.OQOE-13 
40.000 

1 5 6 0 E - i l 5  
3 - 9 0 0 E + 0 7  
4.OJOE-13 . 

1 .60GE-06  
1 90. 000 

1 0 0 0 E - 1 3  
2 900 

1 -600E-Ob 
1 600E +07 
1 . o m E -  13 

2 .409E-Cb  
100.000 

C-  100E-15 
0.152 

2.40SE-06 
3 . 9 5 0 E + 0 0  
6.1 OOE- 15 

1- 760E-06 
1c0.000 

1. 1 0 0 E - 1 3  
2.750 

KOTE: h O  E K T P Y  IN COLUPF: = hC OATA OR NGT P P P L I C A e L E  

1 . 9 2 0 E - 0 5  
1iYo.300 

5 000E-13 
5 0 - 0 0 0  

2 . 4 C 9 E - 0 6  
100.3LJO 

6.1OOF-15 
0.152 

1 d 6 0 E - 0 5  
1 5 7 3 E t 0 8  
3 . 3 5 4 E - 1 3  

1. 7 6 O E - 0 6  
100.900 

1 l J 0 E - 1 3  
2.750 

4.159f-06 
1oo.oco 

1 550E-13 
3- 100 

3.359E-06 
2 . 1 3 3 E t 0 7  
1 . 4 0 0 E - 1 3  

PG. 61 



U.S. C L I U l ' i L L  EI\,..V. w- .  I . . 
EFFLUENT IRFORMATICN S Y S T E M  

EFFLUENT ANALYSIS REPORT 
€ P e L M E ~ r B e , Y E e S ~ - l 9 1 Z - ~ ~ f ~ ~ ~ ~ ~ Z ~  

ALRbGLEPQUE O P E R A T I C h S  CFFICE 

LCS ALbVCS SCIENTIFIC LAB 
UNIVERSITY OF CALIFDRNIA - Las ALAHOS 

AVERAGE C F  
C Y  1S74 Y E A R S  REPCPTEC 

i 4 C I L I T Y  / PELEASE PCINT 
KUCLIGE RCC CCCE C Y  1972 

TECH SI-OPS P C C I T I G K  
AIPBCRNF R€LEPSES FCR M A I N  STACK TA-3-102 

u-235 u 
CURIES b 4 79E-05 
Z OF TOTAL 100.030 
CCLC. (UCI IML J 2.700E- 13 
L OF OFFSITE RCG 6.750 

So 137E-06 
1OO.OGO 

3.700E-14 
0.925 

3.696E-05 
100.000 

I - 5 3 5 E - I 3  
3.837 

U-238 U 
CUP I ES 
1 C t  TOTAL 
CONC. 1UC I /HL J 
Z OF O F F S I T E  HCG 

TOTAL CULIES 6.479E-05 
T O T A L  VOLUMF (CU. M E T E R S )  2 .4 OOE + 08 
TOTAL CONt. IUC I / M L  I 2.703E-13 

9 -74HE-06 
100.050 

3.'330€-14 
0.780 

9 74 BE-06 
100.000 

3.900E-14 
0.760 

9 74 BE-06 
2.500E t Otl  
3.90@€- 14 

9.137 E-06 
2.4 70E+00 
3. 700E-14 

2.7R9E-05 
2.457EtOtl 
1 153E-13 

ROLLlhC lnlLL BUILCING - A I R E G R H E  GELLASES FCP NORTH STACK TA-3-141 

U-238 U 
3.739E-06 

100.000 
CUR I ES 
X CF TOTAL 
COkC. IUCI /MLI  1.700E-14 
% C f  O F F S I T E  R C G  0.340 

TCITAL CUPIES 3.739E-06 
TOTAL VOLUME (CU. METERS) 2.ZOi)E+O8 
TOTAL CUNC. I U C I / H L l  1 7UOE- 14 

2.4HOE-06 
100.000 

l o  240E-14 
0.24fl 

7.0 l CE-07 
100.000 

5.200fk-15 
0.104 

2.999E-06 
13 0 . 0 00 

1 5JOE-14 
0 . 3 0 0  

2 99SE-06 
2 0 000E+OH 
I 500E-14 

1 0 1 5 E- O 7 
1.350E+08 
5.200E-15 

2.480E-06 
1.850Et00 
1 L40E-14 

' P G .  62 NOTE: NO El;TRY I N  CriLUrJhr h'C DATA OR NOT 4PPLICAELE CQS E l  5 61 



SCIIEO. NO. I N F - 6 3 3 6  
U.S. A T O M I C  E N E R G Y  C O M H I S S I G N  

E F F L U E k T  I h F O A C A T 1 0 N  SYSTEM 

ALRUCUEROUE U P E R A T r C k S  G F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - L C S  ALAMOS 
L C S  I L I l r C S  S C I E N T I F I C  L A 0  

u-238 U 
CUI; I E S  4. St39E-06 
f OF T O T A L  100.000 
COhC-  I U C I / M L J  1 700E-14 
% UF O F F S I T E  RCG 0.340 

t 

T O T A L  CUA I E S  4 . 5 8 CE- C6 

TOTBL CGhC. I U C I / H L )  1.700t- 14 
T O T A L  VOLUME (CIJ. METERS)  2.73JF+Q8 

' AIReORNE RELEASES FOS SW S T P C K  TA-3-141 

U-23B U 
CUR I ES 1.444E-05 
z Uk TCTPL 100.000 
CCNC. I U C l / r L l  3-  803E-14 
r OF O ~ F S I T E  RCC 0 760 

TOTAL C U R I E S  1.444E-05 
T O T b L  VULIIME (CU. M E T E R S 1  3.100E+C8 
T O T A L  CUNC. I U C  I / M L  1 ' 3.801lE-14 

O P - S I T E  
A I R P C P N E  R E L E A S E S  FOQ E S T A C K  B L D  2 T A - 2 1  RM b fR  

PU-239 . u  
CUR1 ES 3.282E-C7 
0 OF T C T A L  100.000 
CONC. ( U C T / M L I  4 . 9 W E -  14 
t O F  O F F S I T E  R C C  4.900 

T O T A L  C U h I E S  3 . 2 82E-  0 7 
T O T A L  VOLUME I C U .  M E T E R S )  6 703E +06 
T O T A L  COkC. IUC I IHL  J ' 4 0900E- 14 

. -  

GOS €IS 61 

4.479€-i)6 
100.000 

1.600E- 14 
0.320 

4.479E-06 
2.800E+00 
1-61lOE-14 

1.125E-OS 
130.000 

2.5OOE- 14 
0 .500 

1.125E-05 
4-50CF. +OB 
2.500E-14 

- 1.37GE-06 
100.000 

5.4 0 O E - I 5  
C- 540 

I .37OE-06 
2.537E+08 
5.400E-15 

2 .OS 7 E - 0 6  
100.000 

7.600E-1 S 
0.152 

2.097E-06 

7 . 600 E- 1 5 
2.760E+OB 

1 -706E-06 
100.000 

I * 0 - 0 7 b  
3.aoo~-is 

1 . 706 E-06 
4.490i+08 
3.8OOE-15 

4.00eE-07 
100.000 

1,580E-15 
0-158 

4.008 E-07 
2.537E*08 
1 5 BO E- 1 5 

3. 722E-06 
1 0 0 . ~ 0 0  

Lo353E-14 
0.270 

3 . 7 2 2 E - 0 6  
2 753E +OB 
1- 353E-14 ' 

90 130E-Ob 
100.000 

2 - Z27E-14 
0.445 

9.130E-Ob 
4 26 3E+08 
2 -  22 7E-14 

6.996E-07 
100.030 

1 866E-14 
1.866 

6 -  996€-07 
1.714E+08 
1 E166E-14 

NOTE: h@ ELTRY I N  C O L U P N  = NO CATA OR NOT A P P L I C A E L E  P C -  63 



0.5. ATCMIC ENERGY COMEISSION 
EFFLUENT I N f  O R H A T I  CN S Y S T E M  

EFFLUENT PNALYSIS REPGRT 
€ C ~ ~ L ~ L € U C ~ ~ ~ ~ ~ f ~ l 9 2 2 ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ ~  

ALEUCLERQUE GPEIA l lChS C F F Z C E  
Irh' lVERSIfY OF CALIFORNIlr - LCS ALAMOS 
LCS' ALPWS SCIENTIFIC LAD 

' DP-SITE 
AIWPORNE RELEASES FOR W STACK, BLD 2 T A - 2 1  R C  b I P  

PU-239 U 
CUGI E S  I 504E-06 2.70LE-i)b 
X OF TOTAL 100.300 130.003 

1 CiF UFFSITF R C G  16.000 0.630 
I CONC. (UCIIML I 1 -6OOF- 13 t 6.300E-15 
I 

20701E-06 TOTPL CUFIES 10 504E-06 
1 U T E L  VDLUME ( C u e  METERS) 9 -4OOE t06 4.28tlEt08 
TOTAL CONC. (UC l / e L  J 1.630E-13 6.300E-15 

I 

1 O 4 Z E- 06 
100.000 

2.430E-15 
0.243 

1.04 2 E-06 
4.2&8€+08 
2-430E-15 

I 

1 749E-06 
100.000 

5 6 24 E- 14 
5.624 

1 749E-06 
2 .89OE+OfI  
5 b 2 4  E- 1 4  

A1lcernr.E R E L E A S E S  FOR PLIN STACK TA-21-3 

u-235 U 
CUR I ES 1. IO2E-03 
2 CF T C T A L  100.000 
CORC. (UCI/MLJ 3.t133E-12 
Z OF OFFSITE RCC 95.occ 

T O T A L  C l r h l E S  1.1U2E-03 
T O T A L  VOLUME ICU. METERS) 2.90i)E+U8 
TOTAL COhCo IUC I/ML J , 3 o000E-12 

A I R E C P N E  H t L E A S E S  FOR INCIkEHATOP STACK 

u-235 U 
CUR I E S  20 8L9F-06 
% OF TOTAL 100.000 
CCNC IUC I /HL J 3.SOOF-13 
X OF OFFSITE RCG 8.750 

TGTdC CUklES 20 86s!l-C6 
TQTAL VOLUME ICU. HETERSJ 8.200€+06 
TOTAL COKC. 1 bC I/ML J 3 5 9 0 E- 1 3 

8.563t -04 
1oo.oulJ 

3.50ilE-12 
. t17.500 

1.743E-30 
10c.000 

1.8OOE-13 
4. 5 O O  

1.74 3E-06 

1.HOOE-13 
~.c,RQE+o(~ 

cos €IS a1 

5.700E-04 
150.000 

S8.250 

5.70GE-04 

2 .330~-  1 z 

2.447E+08 
Z 3 30 E- 12 

2.0 72E-36 
100.000 

2 1 4 O F 1 3  
5.350 

2.072E-06 
9.684E+Ob 
2.140E-13 

~ C T E :  hc E W R Y  IN COLURN = KC D A T A  OR NOT APPLIC.A~LE 

8 . 4 2 7 E - 0 4  
100.030 

3.2 LOE-12 
u0.250 

8 42 7F-04  
20590€+0M 
3 2 10E- 12 

2 22 8E-06 
100.000 

2 48 OE-13 
6.230 

2.22tlE-06 * 

9 0 1U9E +06 
2 0480E-13 
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U.S. b T C M l C  ENERGY COMClSSION 
EFFLUENT Ih ’FORHbTICN SYSTEM 

EFFLU€NT ANALYSIS FEPORT 
E ~ ~ ~ ~ L ~ ~ ~ B , X € ~ S J - 1 5 1 2 - ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 ~  

UP-SITE 
AIFECPNE RELEASES F i l R  SOUTh STACK TA-21-4 

U-233 U 
ClJh I ES 1.102E-04 
4 CF TOTbL 100.000 
COtdL. (UCI/MLI 3. BOO€- 13 
0 OF OFFSITE RCG 9.530 

I 

TOTbL CURIES 1.102 E-04 

TOTbL CGIYC. fUCI /HL)  3. RUOE- 13 
TOTAL VOLUME ICU. METERS) 2.903EtGI 

A I R e C P N F  TtELEASES FllR TA-21-4 STACK 

M F P  U 
CUR I ES 2.771E-07 
L LF TOTAL 84 . 0 0 0 
CbhC. IUCI/ML) 8 - 4 O O F -  14 

. ‘Y OF OFFSITE RCG 

PU-230 U 
CUR I ES 5.279f-08 
i CiF TOTAL 16.OOO 
CONC . 1 . 6 OCE- 14 ( U t  I /ML J 
I CF OFFSITE R C G  1.600 

TOTAL CUGlES 3 0299E-07 
TOTAL VOLUME (CU. M E T E R S )  3.300E+C6 
TOTAL coric. (uc IIML) 1.3 JOE- 1 3  

AIReOPN€ RELEASES FIIR Tb-21-5 STACK 

H- 3 U 
CUR I ES 
I I3 TCTAC 
CUNC. (UCI/MLJ 
8 OF UFFSITF RCG 

DOS E 1 S  61 

6.256E-OS 
t 100.000 

2.2OOE-13 
5.5CO 

6.256E-05 
2.844€+08 
2.200F-13 

9.785E-07 
88 . O R 3  

1.700E-14 

. 
1.324E-01 

11.917 
2.300E-15 

0.230 

1.11 1F-06 
5.751€+07 
1 0 9SJE-14 

30 8 I OE-05 
100.000 

Lo34OE-13 
3.350 

3.8  L O G 0 5  
2.844E+OB 
1.34OE-13 

2 9 93E-06 
94 -6 66 

5.2 00E-14 

1 6 86 E-07 
5.334 

2.930E-15 
0.293 

3.162E-06 
5.757E+07 
5 493 E- 14 

3 . 81 4E+OO 
100.000 

2.690E-07 
134 .50O .. 

LCTE: KO ENTRY IN CnLUPN = hP C A l A  OR NOT APPLICABLE 

- . . . - . - . 

70028€-05 
100.000 

2 -44 7E-13 
6.116 

7.OZ8E-0 5 
2.Ab3E t o 8  
2.447E- 13 

1 4 16E-06 
8t1.916 

5 .  LOOE-14 

1.179E-07 
1 l .UU3 

7 00 17E-15 
0.707 

l o  534E-Ob 
3.94LIE+07 
5.80t)E-14 

3 - 8  14E t o 0  
100.030 

2 690E-07 
134.500 

-_ - 
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U.S. A T C H I C  t N t M b Y  cunclraaru1.c 
E F F L U E k T  I N F O R M A T I O N  S Y S T E M  

i 
I 
i 

1 
I '  

ALBUCUEROUE O P E R A T I O N S  O F F I C E  
U N I V E R S I T Y  O F  C A L I F @ R N I 4  - L G S  A L A M O S  
L C S  A L P M L S  S C l F N T I F I C  L A B  

G P - S I T E  
A l P P C R N f :  R L L L P S E S  F C P  76-21-5 srbck 

P U - 2 3 9  U 
C U k  I ES 2.7 1 9 E - C 7  

COhC. R l C I / M L I  1.6OOE- 14 
I I  CF O F F S I T E  R C G  1.600 

z CF T O T A L '  100.000 

t 

T O T A L  C U R I E S  2 . 7 1 9 E - 0 7  
TL 'TAL VOLUME (CIJ.  M E T E R S )  1 . 7 0 0 E t 0 7  

' TOTAL CGNC. tUCI /ML)  . 1.600E-14 

A I R e O P N E  R E L E A S E S  FnR S T A C K  1 B L D G  12 T A - 2 1  RW A I R  

. P U - 2 3 8  U 
C U R I E S  
Z OF T O T A L  
c m c .  i u c I / M L )  

' 1 OF O F F S I T E  R C G  

P U - 2 3 Y  U 
CUR 1 E S  7 5 1 8 E-0 4 
% O F  TOTAL 100.000 
C O k C .  t U C I / M L I  . 1 -6OOE- 12 

GF O F F S I T E  R C G  16lJ.003 

TOTbL CUF I ES 7.5 1 @ E - 0 4  

T O T I L  CUNC. ( U C I / H L )  1 0600F- 12 
TCITbL W L U M E  ICU. METERS) 4.7OOE+08 

A I R E C R N E  R E L E A S E S  FOR S T A C K  2 B L O C  12 T A - 2 1  R)r  A I R  

P U - 2 3 8  U 
. C U R I E S  

'4 GF T O T A L  

2 CF O F F S I T E  RCC 
c m c  . (uc I/E(L I 

00s E 1 5  61 

2 . 4 1 0 E - 0 7  

1 7 0 0 E - 1 4  
1 700 

3 . 8 1 4 E t O J  
' .  1 . 4 1 8 € + 0 7  

2 . 690E-07 

2-325E-05 
1oc.000 

2 . 7 0 0 E - 1 3  
21.000 

2.32 5 E - 0 5  
8.613E+07 
2.700E- 13 

2 . 1 5 3 E - 0 5  . 
100.000 

2 5 i l O E - 1 3  
25.000 

I 

I 4 

I 

1 . 9 9 9 E - 0 7  
100.000 

1.4 1 O E - 1 4  
1.410 

1 . 9 9 9 E - 0 7  
1.4 1 8 E + 0 7  
1 . 4 1 O E - 1 4  

hCTE: NO ENTRY I N  CPLUEIN - h'S C A T A  OQ N O T  A P P L I C A H L E  

2.376E-07 
06.666 

1 5 70 E- I 4 
1.570 

1.2 7 l E t . 3 0  
1 . 5 1 2 € + 0 7  
tl Y 6  7E-08 

2 . 3 2 5 E - 0 5  
100.000 

2 . 7 3 0 E - 1 3  
27.COO . 

7. SLUE-04 
100.000 

1.6 iJOE-12 
140.010 

3 8 7 5 E - 0 4  
2 0 7 8 1 E t 0 8  
9 350E-13 

2 1 5 3 E- 0 5 
100.030 

2.500E-13 
25.000 
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U-S. ATCHIC ENFRGY C O H P I S S I O N  
EFFLLENT IhFORHATICN SYSTEM 

EFFLUENT ANALYSIS REPORT 
L T e L P ~ ~ ~ e ~ Y € e B b - ~ S 2 2 - ~ ~ B O ~ ~ ~ ~ ~ ~  

ALAUCbERQUE OPERIT IOKS O F F I C E  
UNIVERSITY O f  CALIFCRNIA - LCS ALAHOS 
LOS ALAHGS S C I E N T I F I C  LAB 

CP-S I T  E 
bIPCCI;KE RELEASES r C P  S T L C K  2 @LOG 12 T A - 2 1  RC 4lR 

PU-LJY U 
CUR 1 ES 6.109E-C4 
0 OF TOTPL 100.000 . , 
CIjkC (UC I /NL J 1 .3flOE-12 
I OF O F F S l T E  FCCG 1 3 0 . 0 0 0  

TOTAL LUR I E S  6. IOSE-04 
TOTAL VOLUNE ICUm M E T E R S )  4.700Et08 
T@TPL CTrbiC. lUCI/ML I 1 -300E- I2 

' A I P E C R N E  R L L E A S E S  FOR S T A C K  3 BLDG 1 2  Tb-21  Pf4 A I R  

DU-2 3 H U 
CUR I E S  
4 GF TOTAL 
CCkC. ( U t  I /ML  I 
% CF O F F S I T E  RCG 

PlI-L;IY U 
4.229E-04 

103 0000 
CLNC. t U L I / H L )  9.OCOE-13 
4 OF f lFFSITE RCG 90 .004  

CUP I ES 
% TF T O T A L  

TOTAL CURlES 4.229E-04 
. TOTAL VOLUME ( C U D  H E T E P S )  4 . 7 0 0 € + 0 ~  

T O T b l  CGhC. ( b C  I /ML 5.il00E-13 

AIPFCfifUE Z C L E b S E S  F T R  S r b C K  4 BLDG 12 T6-21 R M  A I R  

PU-238 U 
CURIES 
Y CF TOTAL 
COLC. I U C I / H L )  
% CF GFFSITE HCG 

1 

I 

1.37RE-05 
100.000 

L.600E-13 
16.000 

1.37UE-05 

1 .630€-13  
8 . 6 I 3~ +a7 

I -3 13E-03 
100.000 

6.1OOF-42 
610.000 

JUS EIS I1 hQTE:  hC EhTPY I N  COLUCR = K C  C A T A  OR NDT APPLICABLE 

6.10YE-04 
IO 0 . 0 3 0 

l . 3 o o E - l z  
130 . 000 

3 .162E-04  
2.781EtOb 
7 750E- 1 3 

1 378E-05 
100.000 

1.630E-13 
16-030 

4 . Z Z 9 f - U 4  
100 .000  

9.000E-13 
90.000 

2 .183E-04  
2 . 7 8  iE+oa 
5 31? OE- 13 

1.3 L3E-03 
100.300 

6.100E-12 
610.000 
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U.J. L l l C  b & b  -,.-..-. - -  . . . . 
EFFLUENT IhFORMbTION SYSTEPI 

EFFLUENT ANAL Y S I  S RE PCRT 
€r~,sL€~31;eS,x€eas,lslzlLiSsUSY-191~ 

ALBUCUEROUE OPERATIOKS OFFICE 
UNIVEPSITY OF CALIFORNIA - LCS ALAMOS 
LGS ALAHCS SCIENTIFIC LAB 

------------------------------------------------------------------------------------------------------------ 
FACILITY / RELEASE PCINT AVERAGE OF 

NUCLIDE R C G  COCE C Y  1972 C Y  1973 C Y  1974 Y E A R S  REPCRTEC 

CP-S I T  E 
AIEFCPNE PELEASES FCR S T I C K  4 @LOG 12 TA-21 P M  4 I R  

PlJ-2 39 U 
CUR I E S  1.974E-04 
I CF TOTAL 100.0 00  

Y CF O F F S I T E  ECG 42 .OCO 

TOTAL CUP I E S  ’ 1- Y 74E-04 
TOTAL VOLUME ICU. METERS) 4.700€+08 

CONC. f U C I / M L J  4.2.30E-13 t 

TOTAL CGLC. (UCIIML) 4.200E-13 

AlK@OLh!€ R€LEESES FOQ TA-21-146 FILTER RLCG S T A C K  

PU-23’) U 
CUPIES 7.598E-04 
X OF TbTbL I C C .  OCO 
CllkC. f UC l / M L  J 4.000 E- 12 
Z GF OFFSITE RCG 403.000 

TClTAL. CUR 1€L 7.598E-04 
TOTCL VCLUHE ICU. METERS) L.YOOE+OR 
TCTbL CONC. (UT I/HL I . 4.0.1 0 E- 1 2 

AIRCORN€ RkLEASES FOR Tb-21-150 STACK 

PU-238 U 
CURIES 9.2 7 BE - 06 
Y CF TOTIL 100.000 
CONC. l U t l / H L )  3.2OOE- 14 
f GF OFFSITE R C G  3 - 2 0 0  

TOTAL CCIFIE-S 9.278E-06 
T O T C L  VOLUME ICU. METERSJ 2. Y OOE * 08 
TOTAL COhC. f U t  I /HL 1 3.253r-14 

COS E 1 S  61 

1.313E-03 
2.153E +08 
6 .  LOOE-12 

. 

2.164E-06 
100.050 

7.700E-15 
0.773 

2.164E-96 
2-011E+08 . 
7.70CE- 15 

9 2 74 E- 0 7 
1co.030 

3.300E-15 
0.330 

, 
1m974E-04 
130.030 

4.200E-13 42.000 

7.552E-04 
3.426Et08 
3.ZbOE-12 

7 59 8F-04 
100.0.50 

4-000E-12 
400.000 

7 .  5 9 8 e 0 4  
’ 1.9i)OE+O8 

4.000€-12 

4- 123E-06 
1 a0 . O D 0  

1.43 ?E- 14 
1.433 

9- 2 7‘1 6 0 7  4.123E-06 
Z . t l L l E + O 8  2 -84  l E + O t l  
3.3306 1 5 1 43 3E-14 

._ . - . .  _ -  - 

PG. 66 
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U.S. AT@.L(IC ENERGY C O M M I S S I O N  
E F F L U E N T  IhFORPbTICN S Y S T E M  

E F F L U E N ~  ANALYSIS PEPCRT 
EUB~ACEbl~~RYEP2f~l9ZL~IL1SO~t~~l91~ 

A L B t i C b E S Q U E  G P E W A T I r h S  CFFICE 
U N I V E R S I T Y  OF C A L I F Q Z N I A  - L O S  A L A H O S  
LCS ALAHLS S C I E N T I F I C  LAB 

U-231, u .  
CUR 1 ES . 5.039F-06 
% OF T O T A L  1oo.oco . , 
CGNC (UC I / M L  1 2.803E- 1 3  
Z OF O F F S I T F  RCG 7. 300 

T O T A L  CUP.IES 5.039E-06 
T O T A L  V O L b H E  ICU. H € T E R S )  1.833E+07 
TLlTAL COKC. ( U C I / H L I  2 . 8 0 0 E - 1 3  

* A I F e C P N E  RELEASES FTP hlk S T X K  Td-21-155 

U-235 U 
C U R l t S  3.499E-06 
t CF T O T A L  1oo.oi10 
C[!hC. IUCT/NLI 2.5COE-13 
Z GF O F F S I T E  R C G  C. 2 50 

T f l T d L  C U h I  ES 3.4'15F-06 
T O T A L  VGLUME (C I I .  METERS) 1 . 4 0 0 E + 0 7  
T O T E L  LShC. I U C l / N L )  ' 2.50ilE-13 . 

A I K C C R N E  RELFbSES FGP S E  S T I C K  TA-21-155 ' 

U-235 U 
CUR1 ES 1 82OE-C6 
X CF T O T A L  100.uoo 
currc. ( U C I / M L ~  1.330E-13 
Y CF OFFSITE R C G  3.250 

2. 5OOE-i)b 
100.000 

4.400E-14 
1.100 

2.500E-06 
5.682E+07 
4.400E-14 

1 . 5 5 85-07 
Lao. 000 

2.70CE - 1 5 
0.067 

I -558E-07 
5.7 1 3 E  +Ol 
2.7JOE-15 

3.366E-07 
103.033 

4.59OE-15 
0.112 

T O T A L  C U R I E S  L.820E-06 3 . 3 6 6 E - 0 7  
T O T A L  VOLUME (CU. METERS)  1.4r)JE+07 . 7 . 4 B 2 E + O I  
TOTAL COhC. I U C I / M L )  1.300E-13 4.5JOE- 15 

-. 

LOS €IS 61 

e. 63 5 E- 07 
1 00.000 

1.520E-14 
0.300 

v 

8.635E-07 
5.602Et07 
1.5201-14 

1 0 9 7 E- 0 1 
100 .uao 

1 -9UOE-15 
I 0.047 

1.097E-07 
5.713€+07 
1 900E-15 

1 . 0 85%- GI 
100.000 

1 4 50 E- 1 5 
0.036 

1 .O@5E-07 
7.482EtO7 
1.4 50E-15 

NOTE: N O  ENTRY I N  C O L U P N  = NG DATA OR NOT A P P L I C A P L E  

2 - 8 0  1E-06 
100. ouo 

1. 131E-13 
2. a26 

2 80 1 E-06 
4 . 3 8 8 ~  +il 7 
1.131E-13 ' 

1 -255E-06 
100.000 

8 0487E-14 
2.121 

1 25%-06 
4.315€+37 
8 4 8 7E- 14  

7 -549E-0 7 
100.330 

4- 5 3 2 E-1 4 
1.132 

7.549F-07 
5.455€+07 
4 53 2 E-1 4 

PC. 69 



U. S- bTCM IC ENERGY C@MWlSS IGN 
EFFLUENT I N F O R Y P T  I C N  SYSTEM 

EFFLUEMT P N A L Y S I S  REPORT 
f ~ 8 1 8 L E ~ ~ e X E e 3 ~ ~ S Z Z - I ~ ~ ~ ~ ~ H ~ ~ ~  

ALBUCUERQUE O P E H A T I C L S  CFFICE 
U N I V E R S l T Y  OF C A L I F O R N I A  - L C S  ALAMOS 
L C S  ALAHOS S C I E N T I F I C  LAB . 

I 

DP-5 I T E  
AIHeCl iF tE  R E L E A S € S  FCR S k  STPCK TA-21-155 

U-235 U 
C U R I E S  2 2 4 0 E - 0 8  1.142E-06 
C OF TUTAL 10~.001) 100.000 

2 .OOOE-L4 
0 .503 

CdMC. I U C I I M L  J 1.600E-lS 
% OF O F F S l T F  RCC 0.040 t 

TOTbL C U R I E S  Z 243 E - 0 8  
T O T P L  VCLUME ( C U .  METERS) 1.400E+C7 
T O T A L  CIINC. (UC I / M L  I 1.63OL-15 

n I E P C P I v €  i r E L t P S E S  FCR O I L  EURNER STPCK 

1.142E-i)b 
5 . 7 1 2 F t 0 7  
2.001)E-14 

PU-238 U 
CUR I ES 3 .899E-07 
Z CF TCTAL 100 .a00 
CONC ( UC I /HL 1 6.003E-13 
2 OF O F F S I T E  RCG 6C. O G 0  

I 

TOTAL C U h l F S  3 , n 9 9 ~ - 0 7  
' . TOTAL VCILUME (CU. H F T E R S J  6.503€+05 

T P T A L  corx. (UCIIML b 6.COOE- 13 

AfPeCPCJE R t L E A S E S  FOR E ST'ACK E l 0  3 16-21 RH PIR 

PlJ-239 U 
C U R I E S  
1 OF TOTAL 

g OF O F F S I T F  kCC 
c m c .  tuc r IHL i 

TOTPL C U F I E S  
TGTAL VOLUME (CU.. M E T E R S )  4 . 4 0 0 € + 0 6  
TOTAL CONC.  (Uc I /ML b 

I 

1.084E-06 
100.000 

5.400E-15 
0.540 

1 0084E-Ob 
2 . 3 3 8 € + 0 8  . 
5.4 I O € - 1 5  

2.02 IE- or 
5.712€+07 
3.550E- 15 

5.52 1 E-07 
100.000 

2.750E-L5 
0.275 

5.521E-07 ' 

Z.OOtlE+OfI 
2.750E- 15 

hGTE: NO E&TRY IN COLUPL = NC CATA i)R NOT A P P L l C A e L E  

I 

I 

2.02 7 E - 0  7 
100.000 

3 . 5 50 E- 15  
0.08s 

4 55 BE-Q 1 
100.030 

8-303E-15 
0.209 

4.558E-07 
4 . 2 7 5 t + 0 7  
8 3 03E-15 

3 o 8 9 9 E - 0 7  
100 . 000 

6.  m0E-13 
60.000 

3 o 8 9 9 E - 0 7  
6.500E+05 
6.000E-13 

8 a 18 1 E - 0 7  
100.000 

4 - 0 7 b E -  15 
0.407 
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I 

c1.S. A T @ M I C  ENERGY COHPISSICN 
EFFLUENT INFORMAT I C N  SYSTEM 

RUN DATE: 0 4 / 0 9 / 1 5  

PU-ZAM U 
CUK I ES 
% C.F TOTAL 
LtiNC. (UCJ/ML I 
% CF LlFFSITE RCG 

PU-239 U 
CUL I E S  
1: CF TCTAL 

Z O f  O F F S I T E  RCG 
CUNC. (UCl /MLJ 

TOTAL C U R I E S  

TOT b L  LONC. (UCl / f iL J 
TOTAL VOLUWE (CU. METERS)  8.600E+06 

AIFPCRNE RELLPS€S FCR ELCG 324 STACK TA-21 

PU-2 38 U 
CV4 1 ES 
2, UF TOTAL 

'I, OF U F F S I T E  R C G  
CCNC. IUC I / M L  J 

Pl l -239 U 
CUK I ES 
'r OF T C T A L  

f CiF OFFSZTE RCG 
CONC LUC I /ML I 

TOTdL CUhIES 
TLlTPL VGLUME (CU. M E T E R S )  
T O T A L  CVhC. IUC I /ML J 

1XIS E 1 5  6 1  

5 -472E-07 
100.003 

1-400E- 15 
0 .  140  

I 

1.135E-06 
10c.000 

5.400E-15 
0.540 

1 I 

2.919E-07 
100.000 

7.470e-16 
0.075 

2. Gl SE-07 
3.909E+08 
7 04 70E- I6 

6 . 5 i e ~ - o 7  
100.000 

3 100 E-1 5 
0.310 

6.5 1 OF-07 
i . 1 0 3 E t O @  
3.13OE-15 

NCTE: NQ E K T W  r N  COLUPN = NC D A T ~  OR NOT A P P L I C A ~ L E  

5.4 72E-Q7 
130.303 

1.401)E-15 
0.140 

2 09 19E-07 
1130. JOO ' 

7 .4  7OE-16 
0.075 

4.195E-07 
2ob35E+00 
1 o073E-15 

1 135E-06 
100.000 

5.4OJE-15 
0 .540  

6.51EE-07 
100.000 

3.130E-15 
0.310 

8.936E-07 
2.Li)3€+08 
4 2 SOE-15 

- .  - -  

. .  
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L ' o S .  A T C H I C  ENERGY C O H W I S S I O N  
€ f F L U E N T  IhFOPMPT I C N  SYSTEM 

ALPLJCLEROCE O P E R A T I O I S  C F F I C E  
U N I V E R S I T Y  OF C A L I F O R I U I A  - L C S  ALAMOS 
L C S  ALAMCS S C I F N T I F I C  L A U  

I 
O P - S I T E  

A I P P C E N E  RFLEdSES FOR B L C  4 T A - 2 1  RH blR STACK 

PU-231 U 
C U R I E S  - 9 . 9 i w - 0 8  

CL!NC. ( U C I / M L )  3.130E- 1 5  I '  
G f  TOTbL LOO.UC0 

4 O F  O F F S I T E  RCG 0.3 10 

TOTAL C W I E S  9.9 10€-08 
TOTAL VfJLUME ( C u m  METERSJ 3 2 511 E + J 7 
TCTJL curdc. (UCIIMLJ 3 . 1 0 0 F  15 

A l R E C R h ' E  K L L E A S E S  rOR U L D  5 T A - 2 1  RP. P I P  STACK 

PU-239 U 
iuic I E S  9 . 6 7 8 E - 0 7  
% CF TOTAL :oo. 300 
CUNC (UC I /WL J 2 2 9 0 E  - 1 4  
% OF O F F S I T E  RCG 2.250 

T O T A L  C U P I E S  9.67UF-07 
TOTAL kCLUHF (CIJ .  M t T E S S J  4 o40OE + 0 7  
TOTAL CONC. ( U C I / H L J  . 2 20OE- 1 4 

1 02 L E - 0 6  
LOO. 000 

5.4OOE-15 
c.540 

1.62 1 E - 0 6  

5. C O W  - 15 
3.003E t o 1  

I 

5, 7 3 5 E - 0 7  
100.000 

1. 9 1 OE-15 
0.191 

7 6 4 6 E - 0 7  
100 .ooo 

3.4  7 0 E -  15 ' 

0.347 

5- 7 3 5 E - 0 7  7 .646E-07 
3.003E+OE 2- 1 0 9 E t 0 8  
1 9 LOE- 15 3.47OE-15 

1.274E-06 4 3 4 1 E-3 7 
133.000 LOO .ooo 

3.200E-I5 1.090E-15 
0 0323 0.109 

I 

L .274E-06 
3.9M3E+08 ' 

3.20r)E-15 

4 - 3 4 1 E - 0 7  
3 a  Y83EtG8 
1 0 9 9 E -  1 5  

A1PPCRE.E R E L F O S E S  FOP d M  530 STACK T P - 2 1  HOOD ERHA'bST 

PC-2 57 U 
. CUh 1 ES 

'I; OF TOTAL 
CONC. I U C I / M L J  
Z CF O F F S I T E  RCG 

COS E I S  61  

1 fr62E-09 
3.471E+06 . 
4. 5OOE- 16 

1.56ZE -09 
100.000 

4.500E- 16 
0.045 

2.50SE-09 
100.000 

7. 23CE-16 
0.072 

8 -921 E - 0 7  
100.000 

8 0 7 6 3 E - 1 5  
0.876 

M.92 L E 4 7  
2 8 0 Z E  t O A  
8.763E-15 

2 - 0 3 5 E - 0 9  
100.030 

O.OS8 
5. a 6 5 ~ - 1 6  

2.335E-09 
3.47 l E + 0 6  
5 863E-16 

'PGa 72 



UmS. d T C M l C  ENERGY C O M M I S S I O N  
E F F L L l E k T  I N F O R M A T I C N  SYSTEM 

RUN OATE: 06/09/75 

DP-S 1 T E  
AIPPCPIUF RELEASES f L ' R  RH 530 STbCK T b - 2 1  RW I I R  

PU-239 U 
C U l i l  ES 
4 UF TOTAL 

% OF OFFSITE RCG 
CCkC . ( U C I / M L  J 

T C T C L  CUirlES 
T O T A L  VCLLIME ICU. M E T E R S )  
TOTbL C D h C .  L U C I I H L J  

1 42 @E-08 
l r ) O . O O O  

9. COOE -1 6 
0.093 

I 

1 428E-08 
1.587E+07 
9 . 03 0 E- 16 

1-517E-07 
100.000 

9.560E-15 
0.9Sb 

I 5 1 7 E-0 7 
1 .587E+07 
9.5aOE- 15 

t 

I 

8.2 9 B E - 0 8  
100.000 

5 - 2  30s- 15 
0.523 

~ . 2 9 a ~ - o a  
1.587E+Of 
5.230€-15 

' A!Ft!CRb!F I I t L E A S F S  FOP E S T I C K  BLOC 5 TI-21 RH A I R  

PlI-239 U 
CUR I ES 6.624E-07 3.4F4E-07 5 .060E-07  

100.000 X CF T G T A L '  100.000 100.000 
1. 3 74E-15 

0.095 0.137 
So 4 9 0 E- 16 

I 
C W C o  ( U C I / M L I  1 . 80 il E- 1 5 

- OF O F F S l T E  RCG 0.1 RO 

T U T P L  C U S I E S  
T O T A L  VOLUME ( C l I .  METE,RSI 
TOTLL CGttC.  I U C I / M L  1 

l~o626E-07 
3 . 6 H Z E + O t l  
1. dOOE- 15 

3 4 G 4 E-07 
3.682E+08 
9 4 90E- I 6 

. .  

5 O60E-3  7 
3.682E+OB 
1 37 4 E- 1 5 



U.S. ILTOMIC ENERGY C O M M I S S I O N  
E F F L U E K T  I h F Q R M I L T I C N  SYSTEM 

K E L E A S E  P O I N T  A N A L Y S I S  REPORT 
, --€PB-ULPIUBBJEA B-1914--, 

ALBCCQCRQUE 0 P F K A T I C h . S  CFFICE 
U N I V E R S I T Y  OF C A L I F O R N I A  - LUS ALAMOS 
L C S  ALAHCS S C I E N T I F I C  L A @  

RUN DATE: OblC9/TS . . 

T E N  S I T E  
SE C E N T R I L  STACK T A - 3 5 - 7  

A I  P PORN E P U - 2 3 9  U 

SOUTH S T A C K  TIL -35 -7  
AII?EI?RN€ PU-239 U 

H E A L T H  6ESEAQCH LPACGATCRY 
?A-43 STACK FE-10 

A I F e o R N E  P-32 U 
P U - L 3 Y  U 

T O T A L S  0 

T A - 4 3  STACK F E - 1 1  
A I  WBOPNE P-32 U 

PU-239 U 

T O T A L S  I 

T A - 4 3  STACK F E - 1 2  
A I  Pl?OPNE P-32 U 

PU-239 U 

T 3 T A L S  0 0 0 

T i - 4 3 - 1  STACK FE-9 
A I P A O R N E  P-32 U 

PU-239 U 

T a i r . L s  . . . . 

1.008E-07 

1 020E-OB ' 

9. 553E-C6 
2 1 4 5 E - 0 6  

1 1 7 0 E - 0 5  

1 o968E-05 
1.3r)8E-06 

2.1CBE-05 

2.261E-05 
1 0 4 3 q E - 0 6  

2.4  1 IE-05 

1. lY2E-05 
9 Y66f-0 7 

1.2SZC-C5 

1.03YE-05 

100.000 

133.000 

81.667 
18.333 

103 . 00 

93.366 
6.634 

1oo.co 

9 3 . 7 8 4  
6.21b 

1oo.co 

92.286 
7 . 7 1 4  

100.00 

92.905 

2 4 O O E - I  5 

3 OOOE-16 

4 o 9 O O E - 1 6  
1. LOOE-14  

6 000E-14 

7 .600E-14  . 
5 .400E-15  

8. 14OE-14 

5.5 00E-14 

4.000 

0.500 

o.ao2 
18.333 

0.004 
4 9. aoo. 

,- 
0 004 
9.500 

0.003 
9.333 

0.003 

I 

I 

M A I N  CONTAMINANT-CROSS B E T A  

N A I h  C G N T A P I N A N T  - CROSS @ E T A  

Y A I ' h  C C N T A W I N A N T  - GROSS B E T A  

Y A I h  C C N T A W I N A N T  - GROSS B E T A  

M A I N  C O N T A P I N A h T  - GROSS B E T A  

DOS €IS 51 PG. 16 



UCAEC JdSITE i ) l S C H A L C F  I N F l ! ' ~ Y A T I @ ' M  SYSTEW 

a V S 1  TE I Z I S C I I A P G E  ANCILYS IS REPORT 
~~SALEY9b~YTBPL1911I,H~PL1E~,1914 

ALRUQUEROUE O P F R 4 T I C N S  C F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - L O S  ALAMOS 
L O S  ALAHOS S C l E N T I f l C  L A D f l C A T O R Y  

74-30 
A I W B C R N E  C l S C H A R G F S  FOR AFICHO C A N V O N  F t P l N G  PCINTS 

u-238 U 
CUR I E S  l . l lOE-31 
9: OF TOTAL 100.000 
C W C  
X CF 3NSITE P C C  

I UC I /ML 1 

1. l lOE-01t 

Tb-50 L I O 1 1 1 4  k A S T E  T F F A T H F N T  P L A N T  
L I Q C I I P  D I S C H A ~ G E S  FOP HLDG LD-2 P U P P  D I S C H A R G E  T C  MORTANDAD C A N Y O N  

AP- 24  1 s 
CUE I F S  
Y 116 T;ITAL 
C9NC . I ur I / M L  ) 
0 OF O N S I T E  P C G  

CS-137 S 

T OF T n T A L  
r w c .  I uc I /HL 1 

. H-3 5 
cur 1FS 
Y OF T n T A L  
C@NC. I t IC  1 /MI. j 
7, OF O N S I T E  R C G  

CUP IFS 

X f1F 3 N S I T E  P C G  

PU-238 S 
CUP I F S  
Y ;>F T O T A L  I 

f.  [JF O N S I T E  P C G  
CONC. ( U C I / M L )  

DOS P@IS 6 1  

5. S7 1 €+OO 
93.757 

1.046E-L)4 
0.105 

7.687E-03 
0.121 

1. 347E-07 
0.135 

1.356E-03 
0-  007 

2.524E-08 
0 .025  

2. Y27E-01 
1.561 

5 044 9 E  -06 
1.362 

1.74 7F + O  1 
93.186 

3.252E-04 
0.325 

8.394E-03 

1.563E-07 ' 

0.045 

0.156 

NOTE: NIJ ENTPY I N  C O L U K N  = N C  D A T A  OR NOT A P P L I C A B L E  

1.660E-03 
0.038 

4.088E-08 
0.041 

1 560E-01 
3.529 

3.842E-06 
0 . Y 6 1  

4.050€ +00 
91.605 

9.975E-05 
0.100 

1.140E-02 
0.258 

2.808E-07 
0.281 

1.1 lo€-0 1 
100.000 

1.11OE-01 

2.243F-01 
2.545 

4.645F-06 
1.161 

9.164E+00 
9 2 . 8 4 9  

1.765E-34 . 
0.176 

9.160E-03 
0.141 

1 -936E-07 
0.190 

PAGE 9 



USkEC i l N S I l E  DI S C H P n G f :  INFORMPTION SYSTEM 

O N S I T E  OISCHARGE ANPLYSIS P.FPORT 
E ~ - ~ A L ~ C A ~ Y € P ~ f - l ~ Z - I ~ ~ ~ ~ ~ ~ - l ~ ~ ~  

. ALBUCUERUUE OPERAT IC?1S CFF I C C  
UNIVERSITY OF CALIFOFNIA - LOS ALAMOS 
L(?S PLAqOS S C  I ENT I F IC LABOSATORY 

74-50 L I O l l  IO HASTE TPFATMENT PL4NT 
LIOUIC D I S C H A o G F S  FCIF BLCIG LD-2 PUPP CISCHAEGE T C  HORTAhObI: CPYYON 

P IJ- 2 3  S 
C U P  IFS 
r! [IF TDTPL 

5' O F  ONSITE O C G  
c m c .  ( U C I ~ L I  

SR- 8 9  5 
C LJP I E 5 
9 PF TOTbL 

9 C I f  O Y S I T E  R C G  
CC'hlC I IJC I /b'L I 

SR- 90 S 
CUR IES 
7 VF TOTAL 
f!lNC. IUCl/ML) 

. T QF ONSITF P C G  

u-2 35 S 
CUD IES 

C f w C .  ( \ I T  I /ML J 
T OF TOTAL 

Y O F  P F l S l T F  R C G  I 

1.022 E-03 ' 

0.016 
I .  791E-08 

0.01 a 
4 

5. t l lOE-04 
0 003 

I ,082E-08 
0.01 1 

3.880E-04 
0.009 

9.556E-09 
0.010 

6- 637E-04 
0.009 

1.2 76F-08 
0.013 

. 3.523E-03 
0.055 

6.173E-08 
3.321 

4. S40E-03 
0.024 . 

0.028 
a . 4 6 2 ~ - 0 0  

2.870E-03 ' 

0 -  065 
7.069E-08 

0.024 

1.590F-02 
0.360 

3. 916E-07 
3.916 

3- 646E-03 
0.048 

7.23 5E-38 
0.024 

5.  S00E-03 
0.086 

9-638E-00 
9.964 

1.098E-03 
0.038 

1.32 1E-07 
1.321 

9.499F-03 
0.161 

2 s 06 7 t - S 7  
2.067 

1.92OF-03 
0.043 

4.729E-08 
0.006 

1.920E-03 
0-  043 

4.729E-38 
0.006 

UN- ID-ALPHA U 
C l l R  I F S  
9 ilF TOTAL 
CnNC. (UC I /ML I 
Y CIF O N S I T €  P C G  

IJN- I P O + G  S .  
C U Q I F S  
9: !IF TOTAL 

7 OF ONSITE P C G  
cnw. ( u r r / n L )  

5.131 E-03 
0.081 

R. 991E-08 

4.23YE-03 
0 - 0 2 3  

7.891F-08 

4- 68SE-03 
0.052 

8-441€-38 , 

1.810E-01 
4 rn 094 

4 0458E-06 

1- BLOE-01 
4.094 

4.458E-0 b 

! 
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a 
VI 
.- a 
‘3 
L.l 
Ill 

c 
c 

.I 3 
I tn i n  
I w x  
I O D  

c ) P  
c, 

I nrn 
I O  
I J V  
I m a  
I -  
I L  
1 4  
I 

C -  n r  
I d  
- 4  
r m  
r a J  
- m  

CI 

z 
3 . 
4 
m 

I 
! 
I 

.. I 

I <  

I r  
1 9  
I *  
IN 
I 
I 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I h  
I <  
I 
I -  
1 9  
I 4  
I W  
I 
1 
1 
I 
1 
I 
I 
I 
I 

I 
I 
I 
I . .  
I 
I 
I n  
1 4  
I 
I r  
I d  
14  

I 
I 
I 
I 
I 
I 
I 
I 

i n  

I 

I ”  

i 
I 
‘I 

l ? n  
I P D  
I m <  

I m D  
I rnn 
I w m  
1 0  
I w c  
I - ~ n  
~ r n  

I 
I 

I 4  

I 

I.” 

l + r +  
0 0 -  

I I 

z 

2 
0 

I + +  
O O C  a*- :: 

z 
0 
-4 

W E ”  

O O E  
9 0  N 
9 0 -  !n rn rn 
I + +  
0 0 0  a 4 0  

Q 
b 
0 
m 

c 
c 



. I. . - - . .  - . 
USAEC O N S I T E  D I S C H b R G E  I N F O R M A T I O N  SYSTEM 

. N 4 R R A T I V E  SUMMARY DATA RASE MASTER L I S T  
FOR CALERCAR YEAR 1974 

S F Z T I O N  0:  
O P E R A T I C N S  O F F I C E :  
AREA I l F F I C E :  
CON TOAC TOR: 
P L A N T  T I T L E :  
F A C l L  I T Y  T I T L E :  
DI S C H A R  GE P O I  NT: 
O P E R A T I  ENS G F N E R A T I N G  PCLLUTANTS:  
IdbSTF T P F A T Y E N T  SYSTEM: 
MONIT[ IRIKG SYSTEM: 
SAMPLF I N f O ~ M A T I O N :  

A L O E F 0 1 S 0 1 S R 4 4 0 1 0 1  
AL BUCUEROIIE QP ER P T  I ONS OFF I C E  
LOS ALAMCS AREA n F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - L O S  ALAHOS 
LOS ALAMCS S C I E N T I F I C  LARORATORY 
T A - 1 5  
R - S I T E  F I R I N G  P O I N T S  
WEAPONS E X P L O S I V E  T E S T  O P E R A T I O N S  
NONE 
NONE 

0 S A Y P L E S  PER YEAR 

S V R A C E / D I S P O S A L  F A C I L I T Y :  , R - S I  T E  F I R I N G  P O I N T S  

S F C T I Q N  0: 

APFA O F F I C E :  
CON TKAC TOR : 
P L A N T  T I  TLE : 
F AC I L I T Y T I T L E  : 
I)ISC,HbPGF P O I N T :  . 
O P F u  A T 1  CNS G E N E R A T I N G  POLLUTANTS: 
WASTE TREATMENT SYSTEM: 
POI4 I T D P  I b'G SYSTEM: 
SAMPLE I NFOoMATION: 

OPEHATI  oris OFFICF : . 

STOP AGE ID I SPO SA L FAC I L  I TY : 

ALOEGO 160 168540 101 
ALOUCUEROUE OPERATIOIJS O F F I C E  
LOS ALAMCS LREA O F F I C E  

LOS ALAMCS S C I E Q T I F I C  LABORATORY 
TA-16 
S - S I T E  SUPN P O I h T  
R l I R N I N G  f l F  [INUSED WEkPONS T E S T  E X P L O S I V E S  
NONC 
NONE 

U r i I v w s i T Y  (IF CALIFOPNIA - LOS ALAMOS 

u SPYPLES PER YEAR 

S - S I T E  BURN P O I N T  . 

008 w 

011 Y 

cos 001s 32 PAGE 6 



USAEC O N S I T E  D I S C H A K G E  INF09NAfIUN SYSTEM 

N A R R A T I V E  SUKMARY DATA B A S E  MASTER L I S T  
FOR C A L E N C A K  Y E A R  1974 

S E C T I O N  0: ALDE 1020 5 0  7Y4 50 10 I 
O P F R A T I C h S  O F F I C E :  ALRUOUERCUE O F F H A T  I O N S  O F F  I C E  
A P F A  nFFIcE:  LOS A L A H C S  AREA O F F I C E  
CONTRACTOR : U N I V E R S I T Y  OF C A L I F O R N I A  - L O S  A L A P O S  
P L A N T  T I T L E :  LOS A L 4 w C S  S C I E V T I F I C  LABORATORY 
F C C I L I T Y  TJTLF: 
O I S C H A R G F  P O I N T :  L A S L  LWJKCKY WASTE T O  A B S O R P T I O N  B E O S  I 

O P F R A T I  ONS C E N E R A T I  hG P O L L U T A N T S :  LAUI-IUHY FCR L A S L  PQOTECT I V E  C L O T H I N G  

AREA V R P C I I I C C T I V E  h & S T E  A R S O R P T I O N  B E D S  

. WI ISTF T R E A T M E N T  SYSTEM: C H A V E L - S C k n  AHSOWPTION U F D S  IN T U F F  
HflN I T n R  I NTI SYSTEM : P K c i P n R r r c K a L  CCIJNTFR ( ~ j ~ r  EFFIC.~ FOP ALPHA: END WINDOW 

GAS FLO’rl FCll 3 E T A  

D A I L Y  G Q A H  S AMPLE 

THE LA l l t JDRY n P F H A T I U N  WAS T R A N S F E R R F D  TO A C U M H E R C I A L  

S A H P L E  I N f O R M A T I O N :  , 2 4 9  S I P P L E S  V f R  YEAR 

S T f l R A C E / D I S P O S A L  F A C I L I T Y :  AREA V A P S O P P T I C N  BEDS 
OTHER I P l F I r P M A T I  ON: 

507 E 

L4UNDPY I N  S L Y T &  FF9 NEM M E X I C O  I N  1961 ( L A T E ) .  

S F C T I 9 N  0 :  
f l P E Y A T I C N S  @ F F I C E :  
A W A  O F F I C E :  
COP! TR AC TO H : 
P L B N T  T I T L E :  
F A C I L I T Y  T I T L E :  
CI ISCHARCF P O I N T :  
OPERb T I ONS GENE R A T 1  NG P O L L U T A N T S  : 
K A S T E  T R F A T M F N T  SYSTEM: 
w r 4  I TOW I NG SY ST EM : 

SAMPLE I N k O S M A T I  ON: 

S T n R A G € / D I S P D S A L  F A C I L I T Y :  
OTtIEP I N F O R M A T I  CN: 

A L  I )E I 03 5 5 0 2 H 5 2 0 3 0 1 
AL HUCUEP QUE C P  EP PT I ONS O F F  I C  E 
LUS ALA19 fS  A R E A  O F F I C E  
U N I V E H S I T Y  t l F  C A L I F O R N I A  - L O S  A L A M O S .  
LiJS A L A Y C S  S C I E N T I F I C  LABORATORY 
14-21-35 LIOIJI11 W 4 f T E  TQEATMENT P L A N T  
TRE4TF.C  k A S T E  I l I S C H A P G E O  TO D P  C A N Y I I N  
1NI)USTWIE.L k A S T E  TREATMENT P L A N T  S E R V I N G  T A - 2 1  
C H E M I C A L  TREATMENT ( L I M E ,  I R C N )  k l T H  S E T T L I N G I  F I L T R A T I O N  
GAS F L M  P P O P O A T I O N A L  COUNTFRS WITH ABOUT 50% E F F I C I E N C Y  
FOR A L P H I ,  211% FOR R E T A  

355 S k Y P L E S  PER YEAR 

001 E 
PR’IPORTI OKPL, c r N T  irduous 
I I V T F R H I T T F Y T  S T U F A M  I N  DP CANYON 

SLUDGE WAS DEWATEEED ON A VACUUM F I L T E R .  B A T C H  
A # E K I C I U Y  H A S T F  WAS N E U T R A L I Z E D  W I T H  NAOH THEN TUMBLED 
W I T H  CFYCNT AQD V E ” Y  I C U L  I T €  I N  200-L I T R F  D?UMS. 
OEUATEPED SLUDGE9 ABOUT 30-40X; SC’LIOSI H A S  P L A C E D  I N  

P L A Y T  U S F C  F F Z I S 0 4 1 3 ,  L I M E 9  COAGULANT A I D -  FE(OH1 3 

ZOO-LITRE O R I J ~ S  AND SENT ro BURIAL. 

~ cos O O I S  0 2  PAGE 7 



C C W Q .  !&I. l b l ~ h G 1 3  
USAEC O N S I T E  DISCHPRGE I N F O R M A T I O N  SYSTEM 

N A R R A T I V E  SIJMMARY DATA RASE MASTER L I S T  
FOR CALEC:CAX YELR 1974 

. ..... - . - a  .._ 

\ 

I 

STDRAGF /01 S P n S 4  L FAC I L  I T Y :  , AREA T R P O I O A C T I V E  WASTE ABSORPTION BEDS 005 E 
0 TlIER INFOP P A T  1 C N  : FOUR A R S O P P T I O N  BF1)S 36.6 H LONG X 6.1 H WIDE EACH. BEDS 

C O N S I S T f P  OF 0 . b  M GRAVEL (7-25 C H I  0.15 H S M A L L  G R A V E L #  
0.15 M SANU COVEWED BY 3.3 Y EARTH. DPE WASTES DISCHARGED 
TO AREA T FOOY 1965 TO 1968. TREPTHFNT P L A N T l 6 L D G .  35, 
D U I L l  I N  19SZ. D I F F I C U L T  TO T R E A T  h A S T E S p  SMALL ANKUAL 
TOTALS, DISCHARGED TI3 AREA T RECS RETWEEN 1952 AND 1968. 

. S F C T I O N  C: 
O P E P A T I O N S  C F F I C E :  
A P E A  O F F I C E :  
CDMTRACTOP: 
P L h N T  T I T L E :  
F P C I L I T Y  T I T L E :  
0 1 SCHAF CE P O I  YT: 
O P F P A T I  CNS G E N F R A T I N G  POLLUTANTS: 
WASTF T E F P T f I E N T  SYSTFMZ 
MQC! I T n P  I NG SYSTEM : 
SAMPLE I N F O P M A T I O N :  

STORACF/DISPf lS4L F A C I L I T Y :  
OTl lER I N F O R Y A T I C N :  

A L O E I 1 6 4 5 0 6 P 4 5 0 1 0 1  
ALBUOUEPCUF I 3 F F R A T l U N S  O F F  I C E  
L U S  ALANCS APEA n F F I C E  
U N I V E R S I T Y  CJF C A L I F O R N I A  - L O S  ALAHOS 
LOS A L A # t S  S C I F N T I f  I C  L A M P A T D R Y  
AREA U R P C I f J A C T I V E  WASTE A B S n P P T I O N  BEDS ( O P E )  
D P  EAST,PISCk!ARGE T O  ABSORPTION RFDS 
CHEMISTRY CF PI? CND AC M E T A L S  
GRAVEL-SAND ADSORPTION BED I N  T U F F  
WASTES U F P E  NdT S A W L E D  0 4  A N A L Y Z E D  

NONE 
DP EAST ABS(JPPTIC1N BED 006 E 
WASTES WERE DISCHARGED TO GRAVEL-SAND A B S O R P T I O N  BFD FROM 
F I R S T  CObJSTKLJCTION U N T I L  1965 HHEN A PUMPING S T A T I O N  WAS 

P L A N T  ( O P - 3 5 1  CT DP WEST. 

r) S E V P L F S  PER YEAR 

CONSTRlJCTEC AND THE WASTES HERE PLJHPED TO THE TREATMENT 

cos ODIS 02  

. .  

I 
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SCHFf!. NO. IF!FtC13 P U N  DATE: 06/09/75 
USAEC O N S I T E  D ISCHIP( ;€  I N F O S Y A T J O N  SYSTEM 

N A R R A T I V E  SUMMARY C A T 4  B A S E  MASTER L I S T  
FOR C A L E N C A R  Y E n R  1974 

- S E C T I O N  0: A L O E  El(57502H7%0101 .. . 
O P E R A T I O N S  O F F I C F :  ALRUOUERQCE O P E R A T I O N S  O F F I C E  
A R E A  n F F I C E :  L I I S  A L A r C S  AREA O F F I C E  
CDNTRACTOP: U N I V E R S I T Y  llr C A L I F O R 1 4 I A  - LOS A L A H O S  
P L A N T  T I T L E :  LOS ALAMOS S C I E N T I F I C  L A B O R P T O R Y  
F AC 1 L I T Y T I T L E  2 7 4 - 2 1 - 2 5 7  L I C U J D  H & S T E  TREATMENT P L A N T  
D l  SCi-lALp GE PI31 41: T R E 4 T F D  ’IrASTE I ’ ISCH4PGEI )  TO I rP  C A N Y O N  I 

3 P F Y b T I C N S  G E N E R A T I N G  P O L L U T A N T S :  I N D U S T R I b L  UASTF TREATMENT P L A N T  S E R V I N G  TA-2 
W E S r f  T P f A T M E N T  SYSTEM: CHENICAL T W E A T M t N T  I L I M E ,  I R O N 1  W I T H  S E T T L I N G I  , F I L T R A T I O N  
MON l T O R  1 NG SY STEH : GAS FLCW P P O P O P T l O N A L  COUNTERS- 532 E F F I C I E N C Y  FOR ALPHA, 

AHOJT ZOIY € F F I C I E N C Y  FOR BETA: L 4  SL MANUFACTURE. 
SAW PL F I VF Qf! MAT I ON: , 320 SAMPLES PEP YEAR 

P R O P n R T I  C H 4 L  CCNT 1:tlJOUS 
STY 4 AGF /fl I SPOSA L F A C  I L I  TY: I N T E P # I T T E N T  S T R E b U  IP l  DP C 4 N Y O N  001 E 
OTHER I NFOPMAT I ON : PLANT USES FE2(504)3g L I M E  COAGULANT A I D .  FE(0H) 3 SLUDGE 

I S  M I X E D  W I T H  CEMENT IN CONTINUOUS P U G  H I L L  O P E R 4 T I O N  AND 
P A S T E  IS f l lSCHLRGED T O  P I T S  ON S I T E :  H I G H E R  L E V E L  B A T C H  
H A S T E S  4 L S O  K I X F D  W I T H  CFMFNT I N  P U G  H ILL  SYSTFM. 
P L A N T  C H F M I C A L  TREATMENT R A T E  IS AROUT 475 L P M  FOR LOCI 
L E V E L  WASTFS. 
T A - 2 1 - 2 4 7  P L A N T  Q E P L A C E O  T A - 2 1 - 3 5  PLANT.  D I S C H A R G F  P O I N T  
I S  I D t N T  I C A L .  
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SCW'U. NO. I N f  6613 -.. - . - . .  
U S A E C  O N S I T E  D I S C P A P G F  I N F O R M A T I O N  SYSTEM 

M q R R A T I V E  SUMMARY C A T A  B A S E  MASTER L I S T  
FOR C A L E N C A R  Y E A R  19'14 

S E Z T I O N  0: A L D E  L007504M560101 
OPEPATICNS OFFICE: A L B U O L E s G U F  O P E R A T I O N S  O F F I C E  
A R E A  O F F I C E :  LOS ALAMOS AREA Q F F I C F  
CON TRAC TOP. : U N I V E R S I T Y  O F  C A L I F O R N I A  - L O S  P L A H D S  
P L A N T  T I T L E :  L O S  A L 4 M C S  S C I E N T I F I C  L A B O R A T O R Y  
F A C I L I T Y  T I T L E :  14-35-7 L I C l I I D  MASTE T Q E A T M E N T  P L A N T  
D I S C H A P C E  P O I N T :  T R E A T E D  WASTE C I S C H A R G F D  T O  T E N  S I T E  ( M O R T A N D A D )  C A N Y O N  
O P F R A T I  CNS G E N E R A T I A G  P O L L U T A N T S :  INOUSTQIPL WASTE T R E A T L E N T  S E R V I N G  T A - 3 5  I 

WASTE TR E A T Y E N T  SYSTEM: C H E Y I C A L  T P E A T P E K T  ( L I M E ,  I R O N 1  PLUS I O N  EXCHANGF 
GAS FLCW P R I I P O R T I C ) N 4 L  CnlJNTERS. 50% F F F I C  I E N C Y  SFOR 
A L P H 4 1  AE!C IU!)!JT 20+ E F F I C I E N C Y  f T I R  B E T A  

- M O R I T I I R I N G  S Y S T F Y :  

S A Y P L E  I Y F O c Y A T I @ N :  50 SPWPLES PER YEAR 

004 E 
4 

S T O P A G E / O I S P O S A L  F A C  I L I T Y :  DRY S T P E A P R E D  IN T E N  S I T E  CANYON 
OTI!EP I N F O R M A T I  CN: C A T I O N  EXCHbNCI. MIS USED FROM JUNF lS55 TO J U N E  1960 

WHEN NEW P L A N T  WAS I N S T A L L E D  I N  BLDG. 7. NEW P L A N T .  
. C A P A C I T Y  59 GPNe P R O V I D E D  C H E M I C A L  T R E A T M E N T  ( C A + +  e FE+++) 

F O L L O U F 3  e Y  C A T I O N  E X C t I A N C €  
T E N  S I T E  CAHYON I S  A SHDRT B R A N C H  O F  MORTANDAD CANYON. 

S E C T I O N  0 :  
D P E R A T I O N S  O F F I C E :  
A R E 4  P F F I C E :  
C n N T R A C T O R :  
P L A N T  T I T L E :  
F b C I L I T Y  T I T L E :  
D I S C l i A R C F  P I I I N T :  
O P F W A T I  rEl5 G E N E R A T I N G  P C L L U T A N T S :  
WASTE T P F p T M F H T  SYSTEM: 
MPN lTDP I NG SY S T F P  : 
SAMPlF I N T O R X A T I U N :  

STDR AGF /OI SPD SA L F A C  1 L I  TY : 

A L [E MU 360 3685 6 3 I 0 1 
A L  BU OU ER CUT r)P E W  A T  I O N S  OFF I C  E 
L O S  A L A M C S  A P E A  O F F l C E  
U r l I V E W S I T Y  OF C A L I F U R F J I A  - LOS ALdMOS 
LO5 A L A Y P S  S C I E N T I F I C  L A B O R 4 T O R Y  
T A-3 b 
K A P P A - S I T E  F I R I N G  P O I N T S  
WEAPONS E X P L O S I V E  T E S T  O P E R A T I O N S  
NONE 
NordE 

0 S A P P L E S  P F R  YEAR 

K A P P A - S I T E  F I R I N G  P O I N T S  

.. 

010 w 
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USACC O N S I T E  DISCHAEGF INFOCHATION SYSTEM 
R U N  DATE:  01/09/75 

N A R R A T I V E  SUMMARY O A T A  B A S E  MASTER L I S T  
FOR C A L E W C I R  Y E A R  1974 

S E Z T I O N  0:  
O P E R A T I I I N S  O F F I C E :  
A R F A  O F F I C E :  
CQNTRACTOR: 
P L A N T  T I T L E :  
FAC I L I T Y  T I  T L E  : 
P I S C H A R G E  P O I N T :  
( 1 P E R A T I  ONS G E Y F R A T I N G  POLLUTANTS:  
WASTE T P E A T M E N T  SYSTEM: 
MClN 1 TOW 1 N t  
S C l r P L F  I NFOKMAT I ON: 

SY S T € #  : 

A L D E N 0 3 9 0 3 9 8 5 4 0  101 
ALAUOUFRQUE n P E H A T I O N S  O F F I C E  
L O S  ALCMOS'  AREA O F F  I C E  
U W ! V E P S I T Y  OF C 4 L I F O S K I A  - LOS A L 4 H O S  
LOS A L A H C S  S C I E N T I F I C  LABORATORY 
T A - 3 9  
ANCHO C 4 N Y C N  F 1P I M G  P O I N T S  
WFAPONS F X P L n S  I V F  T E S T  O P F R A T I O N S  
rJff NF 
NONE 

0 S A K P L F S  P E P  YEAR 

4 
S T O W A G F / D I  S P O S A L  F A C I L I T Y  2 ANCHO CPNYON F I R I N G  P O I N T S  009 Y 

S F C T I O N  0 :  
n P c P 4 r ! O K S  O F F I C E :  
AFF A OF F I C F :  
CVMTRAC TOR : 
P l b N T  T I T L E :  
F A C I L I T Y  T I T L E :  

g P F R 4 T I  ONS G E N E R l T I N G  P C L L U T A N T S :  
WL5TF T D E A T M F Y T  SYSTEM: 
~ n b I T l r 9 1 N G  SYSTEM:  

SAMPLF I N F O R M A T I  ON: 

I SCHEP GE POI riT : 

S T D I A G E / O I S P O S A L  F A C I L I T Y :  
O T l l E P  I N F h P M A T I O N :  

A L D E T S 0 2 5 0 1 M 7 3 0 1 0 1  
ALLIUQUFFCUE D P E R A T I O N S  O F F I C E  
LLlS A L A H C S  A R E A  O F F I C E  
U N I V F W S I T Y  OF C A L ! F D R N I A  - LOS A L A H O S  
LOS ALAMCS S C I € H T I F I C  L A B O R A T O R Y  
T A - 5 0  L I O U I r j  WASTE T P F I T M E N T  P L A N T  
RLDG LI!-2 PUKP D I S C H A R G E  TO HORTCNDACl CANYON 
1 N D U S T H l A L  k A S T E  TREATMENT P L A N T  S E R V I N G  TA-3,2,35,48,52 
CHEM TREPTMEPIT WITH S E T T L I N G ,  F I L T R A T I O N ,  ION EXCHANGE 
T R E S L E P  S A V P L E P  I N  3 I K .  THSOAT P A P S H A L L  F L U H E  ON RAH; 
PUMP, T I R F P v  S O I E k O I U  nN V A R I O U S  S T F P S  I N  PROCESS 

1634 % P P P L E S  FER YEAP 
P R f l P O k T  I C h A l  9 CONT IFlUOUS 
MURTbNDAI: CARYCN 002 E 
P L A N T  U S E S  L I Y F v  FEZ (Sc1413, COAGULANT AID-: F E I O H 1 3 r C A C 0 3  
SLIJDCE IS OEWATEREO OY VACUUM F I L T E R .  C A T I O N  EXCHANGE FOR 
O f  S R  & CS.  TREATMENT P A T E  TD 950 LPM. C A T I O N  R E S I N S  REGEN 
WITH tIN'13, SPENT P E t E N E R 4 N T  T R E A T E D  C H E M I C A L L Y .  SLlJDGE DEW 

VACI IUM F I L T t R .  CEUATEAEO S L U D G F S  ARE C O L L E C T E D  I N  200 L 
DRUMS AND SENT T O  S O L I 0  WASrF ARFA. H A N D L I Y G  IS IN ACCORDA 
AECM 0511. 
T O T A L  5 "  IS R O U T I N E  A N A L Y S I S -  
SK FIGUDLS I N  M J C L I O E  OATA R E P R F S E N T  PERCENTAGES OF 
TOTaL S3 C L L C U L A T F O  BY U S I N G  A V E P A G E S  D E T E S M I l i ' E D  I N  
S M A L L  hrJMRES OF SEPARATIONS.  

cos (1DIS 0 2  

- - . ._ ..--..- 
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N 4 R P A T I V E  SUMMARY C d T A  0 A S E  M A S T E R ’ L I S T  
FOR CALENCAR YEAR 1974 

ens 001s 0 2  

S E C T I O N  0 :  ALDEY 045 5 0 3 t 4 5 1 O 4 1 7  
O P E R A T I O N S  OFF I C E :  A L  RUQLFPOUE OPFQAT I O N S  O F F  I C  E 
A F E A  O F F I C E :  L O S  ALPMCS AREA U F F I C E  
COKTPACTOP:  U N I V E R S I T Y  i:F C A L I F C R N I A  - LOS A L A M O S  
P L A N T  T I T L E :  L U S  ALAHCS S C I E V T I F I C  L A B O R A T O R Y  

DISCCIAHCE P O I N T :  T R F A T E D  WhSTE L ‘ ISCHAWGED TO A C I D  C A N Y O N  
n P F H d T 1  ONS GENEFATING P @ L L U T A N T S :  I N L I U S T R I  AL U 4 S T F  T Q F A T M E N T  P L A N T  

F A C I L I T Y  T I T L E :  T 4 - 4 5  L I Q U I ! )  WhSTF TREATMENT P L A N T  

WlrSTE T P F A T M E N T  SYSTEM: C H E M I C A L  T P F f i T P E K T  f L I M E ,  I R O N )  k I T H  S E T T L I N G S  F I L T R A T I O N  
r4UK I T n H  I YG SYSTEM: GAS FLCW PCU~’f lRT1OMAL COlJYTERSr  5 0 t  E F F I C  I F N C Y  .FOR ALPHA9 

A W J T  207 E F F I C I F I J C Y  FOR B E T A  
SAMPLF I N F O R P P T I  CN: 2 0 0  SAKI3[  ES PER YEAR 

S T 3 R  AGE / O  1 SPO S A L  F A C  1LI TY: I N r E K N l T T F N T  STWEAH I N  A C I D  CANYCY 003 E 
P R O P O k T I  PNh!.r CW4T INUOUS 

(ITHER IEIF!lPRATl CN: P L A N T  USED FEZ ( S 0 4 1 3 ,  L I M E ,  C O I G U L A N T  b I D .  FEtOH) 3 SLUDG 
k 4 S  D.CIJ$TFKFD’ BY VACl lUM F I L T R A T I O N .  DEWATERED SLUDGE, 
ABOUT 33 T C  407 S O L I D S 9  WAS P L A C E D  I N  2 0 0 - L I T R E  S T E E L  ORUM 
A N 3  S f N T  TO b U R 1 6 L .  A C I D  CANYON IS A BRANCH OF P U E B L O  
CANVUN. MOST T I - 4 5  O P E R P T I O N S  S H I F T E D  TO T A - 5 0  I N  19633 
14-45 C O N T I N U E 0  T O  O P E R A T E  I N  L A T E  1963 AND E A R L Y  1964 ON 
TA-1  ANL) T A - 4 3  WASTES (LOW V O L U M F I  ONLY. 
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U S A E C  O N S I T E  D I S C H A R G E  I N F O R M A T I O N  SYSTEM 

N A R R A T I V E  SUMMARY CATA O A S E  MASTER L I S T  
FOR C A L E K C A R  YEAR 1974 

R U N  O A T € :  96/09/75 

S F C T I O N  0: 
O P F R A T I O K S  O F F I C E :  
AREA O F F I C E :  
CONTRACTOR: 
P L A N T  T I T L E :  
F A C I L I T Y  T I T L E :  
O I S C H 4 P G F  P O I N T :  
n P F 9 A T I f l N . S  G E N E R A T I N G  P O L L U T A N T S :  
H A S T E  T P F A T H E N T  SYSTEM: 
M O N I T O R I N G  SYSTFM:  

ALPHA, 2.3% F F F I C I E N T  FOR BETA. 
0 SCI’.W.ES P E P  YEAR SE’4PLF I N F O R M A T I O N :  1 

U N KN Ok’ N 
STOr(4.GE/DISPUSAL F A C I L I T Y :  I N T E R M I T T E N T  STREAM I N  A C I D  CANYON 012 E 
OTHEP I N F O P Y A T I  ON: A rlECTAI‘JGIJL4K H I l X  W I T H  A V-NOTCH U E I R  TO MEASUPE F L O M  WAS 

THE F I R S T  STEP I N  M U Y I T 3 R I N G  k A S T E S  FROM TA-1. 
4 HfAr) RECGRDER WAS PHOVIDED.  T H F  H A S T E S  R E C E I V F D  NO 
TSEATME’IT P R I i 1 R  T O  DISCHARGE, H E 1 9  RECORDS FROM 1949 TO 
1951, WHEN T A - 4 5  K A S  R U I L T I  APE A V A I L A B L E .  NO F L O U  
MFASlJREYFt ITS  Pk IOR T O  1 9 4 9 .  

A L G E L l 4 5 5 0 8 3 4 5 0  LO I 
ALOWOUESOUE O P C H A T I O N S  OFFICE 

U N I V E R S I T Y  CIF C A L I F f l P . N I A  - LOS A L I H O S  
L n S  4LAYCS S C l E N T I F I C  L A B O R A T O R Y  
TI\-1 k b S T F  YCN I T O K I N G  P O I N T  
U N T R E A T E P  W & S l E  TCJ A C I D  CANYON 

Lns ALAYCS A R E A  OFFICE 

RADI3CHEM!STRY,  L A B ,  SHOP O P E R A T I O N S  
I 

S F C T I U N  0 :  
C I P F R A T I C N S  O F F I C E :  
E P E A  O F F I C E :  
CONTRACTOR: 
P L A N T  T I T L E :  
F k C I L I T Y  T I T L E :  
D I S C H A R G E  P O I N T :  
O P F R l r T I  nN5 G E N E R A T I N G  P C L L U T A N T S :  
W h S T E  TPFATMENT SYSTEM: 
WIN I TOP I N t  
FIMPLF I N F O R H A T I C N :  

SYSTEM: 

A L  OF80 100 1 D R 4 4 0  I 0 1 
A L  nll QUFP PU f @P F R A T  1 litis 0 F F I C  E 
L O S  A L A Y C S  & R E A  O F F I C E  
U N I V E K S I T Y  OF C A L I F U Q N I A  - L O S  ALAMOS 
LOS A L A Y C S  SC I ENT I F C  LABORATORY 
T A - 1 0  I D E  CONM I SS I @ N E  D 1 
R A Y 0  C A N Y f l N  F I R I N G  P O I N T  
WEAFOtJS C X P L C I S I V E  T E S T  O P E R A T I O N S  
NONL 
N O M  

0 S A C P L E S  PER YEAR 

S T S W A G E / D I S P O S A L  F A C I L I T Y :  BAYO CANYCN FIRING P O I N T  007 H 
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US.AEC J N S I T E  C I S C H E F G F  I Y F O ? H C T I O Y  SYSTEM 

ANNUAL REPCPT RECOPOS L I S T  
FOR C I L E N C L R  YEAR 1974 

ws OPXS 0 4  

ALDF I 2 5 7 5 0 2 M 7 4 0 1 0 1  
AL PUCIJERCUE OPERATIONS OFFICE 

. S E C T I n N  0: 

LDS ALAMCS AREA O F F I C E  
O P E R A T I O N S  O F F I C E :  
AREA O F F I C E :  
CO9THACTOP : UhSlVERSITY O F  C A L I F O R N I A  - LCS ALAWOS 

PL iFJT T I T I . € :  LOS LLA'4CS S C I E N T I F I C  LABOPATOSY 
F 4 C  I L  I TY T I T L E  : ih-21-257 L I f 2 U I D  WASTE TQEATMENT P L A N T  
DI SCHARGF P J I N T :  TREATED WASTE DISCHARGE0 TO DP CANYON 
CIPFPATIONS C F N E H A T I N G  PCLLUTANTS:  I N I W S T R  I L L  WASTE T R t A T M E N T  P L A N T  S E R V I N G  T A - 2  
k S S T F  TREhTMFNT SYSTEM: C H E M I C A L  TPEATMENT ( L I M E ,  I P O N  I h I T H  S E T T L I N G ,  F I L T R A T I O N  
MOfJ IT3 I? ING SYSTEM: G A S  F1.W PRUI 'URTIOYAL COUNTERS( 50X E F f  I C I E N C Y  FOR ALPHAp 

A13CUT 2\J% E F F I C I E N C Y  FOR BETA:. L A S L  MAWFACTURE.  
94410LF I N F O R M 4 T I O N :  320 SAMPLES PER YEAR 

PRCPGPT I 3 N A L  CUNT INUf l l JS 
STOP PCE/DI  SPOSAL FAC I L I  TY: I N T F K Y I T T F N T  STPCAM I N  DP CANYON 001 E 
OTHER INFOPMATION:  P L A b T  U S E S  F E 2 l S 0 4 J 3 r  L I M E  COAGULANT 410- F E I O H )  3 SLUDGE 

S E C T I O N  1: 

IS M I X E l )  W I T H  CEMENT IN C!3NTINUOUS PUG M I L L  O P E R A T I O N  AND 
PASTE IS D I S C H A R G E D  TO P I T S  ON S I T E :  HIGHER L E V E L  B A T C H  
W4STES A L S O  M I X E D  H I T H  CEMENT I N  PUG M I L L  SYSTEn.  
P L A N T  C H E M I C A L  TREATMENT R A T E  IS CBOUT 475 L P M  FOQ LOU 
L E V E L  WASTES 
1 4 - 2 1 - 2 4  7 P L A N T  R E P L A C E 0  T A - 2 1 - 3 5  PLANT.  01 SCHASGE P O I N T  
19 I D E N T I C A L  

S E C T I O N  2: 74/01/01 - 74/12/31 ANNUAL REPOST P E R I O D  DATES __________________---------------------------------------------------------------~------------------------ 
START U P  TERM. REL. /OIS. CROSS VOLUME RCG Q U A N T I T Y  CONC 0 

C o n  ME NT 5 D4T E DATE P C I  N T S  ( L I  T E R S J  N U C L I C E  CODE ( C U R I E S 1  ( U C I / M L )  -___---_-_-__-_------------------------------------------------------------------------------------------- 
52 /33 /31  P C T I V F  t 4 . 5 5 9 E t O b  L A M - 2 4 1  S t 2 . 2 4 O F - 0 4  t 4 . 9 1 3 E - 0 8  

C S - 1 3 7  S t 1 . 8 7 0 F - 0 3  +4. LOZE-07 
H-3 S +6.483E-O1 t 1 . 4 2 1 E - 0 4  

DLI-239 S +1.230E-04 t Z . 6 9 0 F - 0 8 .  
P U - 2 3 8  S +8.7*39E-05 +1 .90RE-O8 

SF-90  S t 4 . 3 6 Q E - 0 4  +'3.563€-08 
U - 2 3 5  s t 2 . 6 6 ~ - 0 4  +5 .834~-oa  
U N- I C-B+C S t 7 . 8 3 0 E - 0 3  +1.717F-06 
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USAEC WSITE DISCHARGE INFORMATION SYSTEM 

ANNUAL REPCRT RECORDS L I S T  
FOR C A L E k C 4 9  YECS 1974 

SECTION 0: 
OP ER AT I ONS O F F  I C  E : 
AREA D F F I C E :  
CONTPACTnR : 

PL 4NT 1171 E: 
FPC I L 1  TY T I  TLE : 
D1SCHLWT.F P O I N T :  
O P F Q A T l  ONS G F N E R A T I N C  PCLLUTANTS : 
WASTF T P F 4  TMFNT SYSTEM: 
MCNI  T[)R I NG SY STE W : 

SAMPLE I N F O R M A T I O N :  

STORPGE/OISPOSAL F A C I L I T Y :  
OTHER INFORCAT ION: 

S F C T I O N  1: 

A L n E T 0 0 2 5 0  Ilu7301Ol 
?ILPUCUEROlJF UPERAT IONS O F F I C E  * 

LOS ALb?rCS A R F I  O F F I C E  
O V I V E R S I T Y  OF C A L I F O R N I A  - L O S  ALAHDS 

Lr)S hLAhl l iS S C I E N T I F I C  L h B f l R A T O R Y  
Tb-53 L I C I J I D  WASTE TRE4TMENT P L A N T  
HLCG L n - Z  PUPP DlSCHARGE T O  HORTANOAO C A N i O N  

' 
1NPL 'STRIAL CIASTE TREATMFNT P L A N T  S E R V I N G  T A - 3 r Z r 3 5 r 4 6 g 5 2  
CI iEM TPEATHFNT W I T H  S F T T L I N G m  F I L f R A T I O N i  I O N  EXCHANGE 
TREOLER SAMFLER IV 3 I N .  THPOAT P A H S H A L L  FLUME ON PAW: 
PUYP, T I P E P ,  s n L E ? i n I n  ON VPPIOUS STFPS IN PROCESS 

1634 SAMPLES PER YE4Q 
PRCPCRT I CFl A 1 9  

P L A h T  IJSES L I R E S  F E Z  ( S 0 4 1 3 r  C O A G U L I N T  A I D :  FEIOH)3,CAC@3 

CF S R  E CS. TPFATMENT R I T E  TO 950 LPH. C A T I O N  R E S I N S  RECEN 
W 1 T H  liN'131 SPENT R E G f N E O A N T  TPEAT€D C H F M l C A L L Y r  SLUDGE DEW 

CONT INUOUS 
MORT m o  nr C I N Y  ON 001 E 
SLUCCE IS OCWATFREO BY VACUUY F I L T F R .  C A T I O N  EXCH4NGE FO9 

ON VACUUM F I L T F R .  OFHATEREO SLUDGFS ARE C O L L E C T E I I  I N  200 L 
ORUXS A Y O  SENT Ta SOLID W ~ S T E  AREA. HANOLING I S  IN ACCORDA 
AECM 0 5 1 1 .  
T r l T A L  S K  IS R O U T I N E  ANALYSIS.  
SR F I G U R E S  I N  N l X L I O E  D 4 T A  REPRESENT PERCENTAGES OF 
T O T A L  S R  C A L C U L A T E n  P I  U S I N G  AVERAGES DETERMINED I N  
S M a L L  NUMBER OF SEPARATIONS. 
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S C H E D -  NO. IhF-6313 R U N  CATE: 06/06/75 

CCS E I S  02 

U - S -  A T C M I C  ENERGY C O M M I S S I O N  
E F F L U E N T  I N F O R M A T I O N  S Y S T E M  

I A B B ~ I l Y E S U ~ Y A B L C A I A ~ ~ ~ ~ E ~ ~ A ~ ~ f B ~ l ~ I  

S E C T I C N  0 :  
C P F P A T I C N S  C F F  XCE: 
A R F A  O F F I C E :  
COP!TR&CTOR: 
Y L b N T  T I T L E :  
F A C I L I T Y  T I T L E :  
E F F L U E N T  R E L E A S E  P O I N T :  

WCSTF T E E A T M E N 1  SYSTEM: 
.' l l P C P A T  IGNS C E k E R A T I l v C  P O L L U T A N T S :  

MC1: I T l i R  ING SYSTFH: 
SA VPL E I hF CRM AT I Ph 

R E C F I V I N C  C E O I A :  

A L C E T 0 0 1 0 0 1 A 7 2 0 8 0 1  
ALBUCUEROUE O P t R A T I C N S  C I F F I C E  
L C S  A L A 9 C S  A R E L  O F F I C E  
U N I V E R S I T Y  O F  C A L I F O R N I A  - LCS A L A N C S  
LOS A L A N C S  S C I E N T I F I C  L A R  
T A - 5 0  L I C U I D  WASTE TREATMENT P L A N T  
N E  STACK T A - S O - I  
H C C C S  
M E C I U H  E F F I C I E N C Y  F I L T E R S  
H V - 7 0  F I L T L F  P A P E R  C O U N T E D ' O N  B E C K N A h  kIDE B E T A  1 I 

C C N T I  N U C b S  I .  

A THO SIJ HE P C 

52 S A M P L E S  P E R  YEAR 

1 
A L CF TOO 109 2 .I 7 20 80 1 
A L B U C U t R O U E  O P E R A T I C h S  O F F I C E  

S E C T I C N  0: 
O P E P A T  I O N S  O F F  ICE:  
A P F A  C F F I C E :  LOS A L A Y C S  AREA C F F I C E  
CCNTPACTOR:  U N I V E R S I T Y  O F  C A L I F C R N I A  - L O S  ALAMCS 
P L A N T  T I T L E :  L O S  ALAMCS S C I E N T I F I C  L A B  
F A C I L I T Y  T I T L E :  T P - 5 C  L I C U I O  k A S T E  T R E A T P E N T  P L A N T  
E F F L U E N T  R E L E A S E  P O I N T :  SE STACK T A - 5 0 - 1  
O P T R 6 T  IC!NS C E N E R A T I N G  P O L L U T I K T S :  HGGES 
W k S T F  T R E I T I V F N T  SYSTEM: M E C l l J M  E F F  I C  I E h l C Y  F I L T E R S  
MPlr I T O R I N G  SYSTEM: H V - 7 0  F I L T F R  PA'PER CCUNTEO Oh' B E C K H A N  W I D E  B E T A  1 
S b C P L E  I N F C W M A T I O N :  52 SAMPLES PER YEAH 

RECEIV Ihl6 ' M E D I A :  . .  A T H n S P H E  RE I 

CCNT I FllJOUS 

P G  6 1  

- - 
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SCHED. KO. INF-6313 RUN DATE: 06/06/75 

cQS E I S  02 

S F C T I n N  0: A L C E Z 0 3 5 0 0 l A  7 4 O 2 Q 5  
O P E R A T I O K S  G F F I C E :  A L e U C U E R C U E  U P E R A T I C N S  O F F I C E  
P R F  A OFFICE:  LOS A L A K C S  AREA @ F F I C E  
C CNTRACTnH:  U N I V E R S I T Y  OF C A L I F O R N I A  - L C S  A L A M C S  
P L A N T  T I T L E :  L f i S  ALAMCS S C I E N T I F I C  L A B  
F A C I L I T Y  T I T L E :  P R E S S  B L ; I L D l N G  
E F f L l I t l v T  P E L E A S E  P C l h T :  WEST S T A C K  T h - 3 - 3 5  

H S S T E  T R E A T H E N T  SYSTEM: M E C I U M  E F F I C I E P J C Y  F I L T E R S  
M G N I T C R I N G  S Y S T E H :  H V - 7 0  F I L T E R  P A P E R  COUNTED O N  BECKMAN k I D E  EETA 1 I 

S S P P L F  I N F O P M A T I O N :  312 SAYI 'LES P E S  YEAR 

P E C F I V I N G  M E D I A :  4 T MC S P H E  R E  
C T k E R  I h F O R M P T  ION: FCRPIER S T A C K S  FF-1 AND FE-2 A R E  NOk C O N S I O E R E D  F E E D E R S  T C  

nPCRATlC!FCS G E N E R A T I N G  P O L L U f A b T S :  H O C C r C U H I N G  O V F N S r G L O V E  ROXIHEAT T R E A T  F U R N A C E S  

C C h T  IKUCLS I 

, O h E  STACK I D E N T I F I E C  A S  F E 1  A N 0  F E Z  F U R T H U R  D E S C R I B E C  A S  
N E S T  S T A C K  IN T A - 3 - 3 5  

s E r T I w  0 :  
O P E R A T I O K S  G F F I C E :  
ERFA O F F I C E :  
C CCT A C T C R : 
P L A N T  T I T L E :  
F A C I L I T Y  T I T L E :  
EFFL lJENT K E L E A S E  P C I h T :  
C l P F F A T I O C S  GENERAT ING P O L L U T A N T S :  
H A C T 5  T S E A T K E N T  SYSTEM: 
PCF. : !T l jKING S Y S T F H :  
S A P P L E  I N F O R M C T  ION:  

R ECE I V IhG M E D I A  : 

A L C E 2 0 3 5 C J L A  120801 
ALRUOUEROUE O P E R A T I O N S  O F F I C E  
L Q S  ALAMCS & P E A  C F F I C E  
U k I V E R S l T Y  OF C A L I F O R N I A  - L C S  ALAMOS 
L C S  ALLMCS S C I E R T I F I C  L A B  
P R E S S  U U I L O I N G  
Nk STACK T A - 3 - 3 5  

M E C I U N  E F F I C I E R C Y  F I L T E K S  AEROSOLV S 5  
h V - 7 0  F I L T E L  PbPER COUNTEC ON BECKMAN kICE B E T A  1 

C C h T I k U Q U S  
ATHUSPHEWE 

G L O V E  d O A , t i C C D ~ B A K I N G  AND H E A T  T R E A T  F U R N A C E S  

312 S A H P L E S  PFR YEAR 

I 

PC 63 
i 



U.S. A T O M I C  ENERGY C O M M I S S I O N  
E F F L L E N T  I N F O R F A T I C N  S Y S T E M  

~ A B B A I ~ Y € ~ S ~ ~ A Y ~ , R ~ ~ A ~ E A ~ ~ ~ M ~ ~ ~ ~ ~ I  . 

S E C T I O N  0: 
O P E P A T I O N S  C F F I C E :  
b K € P  I Y F F I C e :  
C C t ~ l  P AC T OR : 
P L A N T  T I T L E :  
F P C l L I T Y  T I T L E :  
E F F L U t N T  P E L E A S E  P O I N T :  
L l P C P A T I O N S  G E N E R A T I h G  PCLL 
WASTE TSEATCEPJT SYSTEM: 
NC!E.ITGR I N G  SYSTEM: 
S A P P L E  I N F O R C A T I O N :  

KECF f V I N C  . M E D I A :  

I T  hTS: 

S t C T I U N  0 :  
P P f  R A T I G N S  O F F I C E :  
h P E 4  G F F I C E :  
C f lNTPACTCR:  
P L A N T  T I T L E :  
F A C I L I T Y  T I T L E :  
t F F L U f N T  P E L E P S E  P O I N T :  
ClPLRAT 1UhS GEP.EWAT I N C  P O L L U T A h T S :  

FCNITGRINC SYSTEM: 
SAPPLF I t d F O R Y A T  10h: 

H a s T r  TRE&THENT SYSTEM:  

P E C E J V I A G  N E D I A :  
L'THER I h F O P P b T  I C N :  

A L C E Z 0 3 5 l J 0 3 A 7 2 0 9 0 1  
ALBUOUEROUE O P E P A T I  ChS O F F  I C E  
L C S  A L A M C S  & R E A  O F F I C E  
U l F I I V E P S I T Y  OF C A L I F C R N I P  - L C S  ALAMOS 
LCS A L A M C S  S C I E N T I F I C  L A B  
P R E S S  t iUILDING 
Sh S T A C K  T A - 3 - 3 5  
RLOH 
M E C I U M  C F F  I C  I E N C Y  F I L T E  R S  
H V - 7 0  F I L T E k  P A P E R  C O U N T E D  O N  B E C K N A N  WIDE BETA 1 

C C N T  I NL'CLS 
A T M l  S P H E  WE I 

312 S A M P L E S  PER YEAR I 

, A L C E 3 (1 b6 30 8 A 7 4 02 0 5 
A L E U Q U t R Q U E  O P E P A T I G N S  O F F I C E  
LCS LLIP 'CS L P E A  O F F I C E  
U N I V E R S I T Y  OF C I L I F C R N I A  - L C S  ALAMOS 
L O S  ALAMOS S C I E N T I F I C  L A B  
S I C M A  R U  I L O I N G  
Nh S T A C K  T A - 3 - 6 6  
FCURCPY HOCDS . 
N C K E  
H V - 7 0  F I L T E R  P A P E R  COUNTED ON B E C K N A N  k I D E  B E T A  1 

C Ck T I NU0 US 
ATMOSPHERE 
A I R  FLOW C O N T R I B U T I O N  O F  F E 7 7  R E C O G N I Z E D  F O R  T O T A L  FLOW CF 

R P D I C A C T I V E  M A T E R I A L  E X H A U S l E D  TI-ROLCH F E - 7  

312 S A N F L E S  PER YEAR 

S T A C K -  FE'7 A N D  F E - I I  ARE B O T H  F E E D E R S  T O  ONE STACKmFIO 

I RUN DATE: 06/06/75 

PC 64 
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I 

SCHED- N O -  INF-6313 
U.S. A T O M I C  ENERGY COMMISSICN 

E F F L L E N T  I h F O R K A T I C h '  SYSTEM 

S E C T I O N  0 :  
O F E P A T I @ N S  C F F I C E :  
AREA O F F I C E ?  
CChTRACTCH:  
P L A N T  T I T L E :  
FPC I L I T Y  T I T L E :  
E F F L U E N T  RELEASE P O I N T :  
ClPFRAT I O N S  G E N E R A T I N G  POLLUTANTS: -  
N E S T F  T R E A T C E h T  SYSTER:  
R O N I T O H I N G  SYSTEM: 
S A V P L E  I N F O R F A T I @ N :  

R E C F I V I F I G  M E D I A :  

RUN DATE:  06/06/75 

I 
SECTICR 0 :  A L  C E 3 0 o 6 0 1 0 A  72080 1 
O P E P A T I O N S  O F F I C E :  ALOUCUEWCUE O P E R A T I O N S  O F F I C E  
A R F A  P F F I C E :  L O S  A L P M C S  AREA O F F I C E  
C C h T R A i T C I R :  U h I V E R S I T Y  O F  C A L I F C R N f A  - LCS A L A H C S  
P L A N T  T I T L E :  LOS 4 L A M C S  S C I E N T I F I C  L A B  
F A C I L I T Y  T I T L E :  S!CMA B U I L L I N G  
E F F I . U E h T  R E L E A S E  P C I N T :  SE STACK TA-3-Cb 
O P r P A l  IUh'S GENERAT I k C  P O L L U T A k T S :  HOCDS 
k A S T E  T R E A T M E N T  SYSTEM: H I G H  E F F I C I E N C Y  F I L T E R S  
HOFi I TOR IhrC SYSTEM : HV-70 F I L T E P  P A P E R  COUNTED ON B E C K M A N  M I C E  B E T A  1 
S A P P L F  I A F C P M B T I O N :  312  S A Y P L E S  PER YEAR 

C C h T  IWUGUS 
R E C F l V I N G  M E D I A :  A T P O S P H E A E  

A L C F 3 0 6 6 0 0 S A 7 2 0 8 D 1  
ALRUQUEROUE O P E R A T I C h S  O F F I C E  
LOS ALAMOS AREA f W F f C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - L G S  A L A H O S  
LGS ALAMGS S C I E N T I F I C  L A B  
SICK4 UUILCING 
N E  S T A C K  T A - 3 - 6 6  
HOGDS 
N C K E  
H V - 7 C  F I L T E l i  P A P E R  C O U N T E D ' O N  B E C K M d N  WIDE @ETA 1 ' 
COAT IPIUOUS I 

ATMOSPHERE 

312 S A Y P L E S  PER YEAR 

PG 65 



S F C T I O N  0:  
O P E R I T I C N S  O F F I C E :  
APE& O F F I C E :  
CCNTRECTOR: 
P I A N T  T I T L E :  
F A C I L I T Y  T I T L E :  
E F F L U E N T  P E L E P S E  P O I N T :  
D P E P A T I O N S  C E N F R A T I N G  P O L L U T A N T S :  
WASTE T R t A T K E N T  SYSTEM: 
Mnk: I TClH I NG SYSTEM: 
S E 4 P l  E I N F O R H A T  ION:  

K E C E - I V I N G  P E O I A :  

ALOE 306601 3A 720801 
ALPUCUERQUE O P E R A T I C h S  O F F I C E  
L C S  ALAMCS AREA O F F I C E  
U N I V E R S I T Y  O F  C A L I F O R N I A  - L C S  A L A M C S  
L C S  A l A N C S  S C I E N T I F I C  L A B  
S I G M A  B U I L D l k G  
N O R T H  STACK T A - 3 - 6 b  
B R E A K I N G  CHAPBSR 

hV-76 F I L T E R  P A P E R  COUNTEO ON B E C K H A N  

CCNT IE IU9US 
, ATEnOSPHEilE 

c Y c Lo rd€  SE P A P  A TCP 

312 S A M P L E S  PER YEAR 

S E C T I O N  0 :  
O P E R A T l O l v S  C F F I C E :  
A P E P  O F F I C E :  
CCNTRACTOR : 
P L A N T  T I T L E :  
F A C ! L I T Y  T L T L E :  
E F F L U E N T  R E L E A S E  P 
OPFRAT irJEIS GENERPT 
k A S T E  T R E A T C E N T  SYSTEM: 
Ell? R I T EP I N G  S Y S T EM : 
S A C P L E  I h F C R C A T I C h :  

R E C F I V I K G  R E C I A :  

A L D E  3066024h 720801 
ALRUCUEWOUE O P E R A T I O N S  O F F  
L @ S  ALAMCS AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - 
S l G C A  L l U I L D l M G  
WEST C E N T R A L  STACK TA-3 -66  

. L U T A A T S :  HOCC 
K C K E  
H V - 7 0  F I L T E R  P A P E R  C O U N T E D  O N  B E C K H A N  

CONT I N U G L S  
A THC SP HERE 

L C S  ALPHCS S C I E N T I F I C  L A B  

312 S A M P L E S  PER YEAR 

I C E  

Las ALAMCS 

'OIh 
I l v C  

1: 
PCL 

W I D E  

R U N  OATE: 06/06/75 

u I C E  B E T A  1 

I 

B E T A  1 

I 

. 

PC 66 



I 

SCHEO. NO. I N F - 6 3 1 3  
U.S. A T C M I C  ENERGY C O M M I S S I O N  

E F F L U E N T  I N F C R P A T I C N  S Y S T E M  

S F C T I O N  0 :  
O P E R d T I O N S  O F F I C E :  
AREA U F F I C E :  
CCNTRACTOR: 
P L A N T  T I T L E :  . . 
F A C I L I T Y  T I T L E :  
E F F L U t N T  R E L E A S E  P O I N T :  
OPEAATICINS G E N E R A T I N G  P O L L U T A N T S :  
WASTE TREATMENT SYSTEM: 
HCINlTOh I N G  SYSTEM: 
S b P P L t  I lFlFCPMAT ION: 

R F C E I V I N G  M E D I A :  

R U N  DATE:  0 6 / 0 6 / 1 5  

A L t E 3 0 b 6 0 2 a A 7 2 0 8 0 1  
ALBUOUEROUE O P E R A T I C K S  C F F I C E  
L O S  A L A H C S  A R E A  O F F I C E  
U N I V E R S I T Y  OF C A L I F C R N I A  - LCS ALAHOS 
L O S  A L A Y U S  S C I E N T I F I C  L A B  
5 I GMA tlU I L D  1NG 
NU CCRNUER STACK TA-3 -66  
HnOD 
M E C I U M  E F F I C I E N C Y  F I L T E R S  

312  S A H P L E S  PEP YEAR 
HV-70 F I L T E R  P A P E R  C G U N T E D ’ O N  B E C K H P N  HIDE B E T A  1 ’ 
C C h T  I N U l l U S  . .  
ATMOSPHERE 

S F C T I O N  0 :  A L C E 4 l J 2 3 0 1 A 7 2 0 8 0 1  
L I P E F A T I L I N S  OFFICE: AL@UClJEMOUE O P E R 4 T I C N S  O F F I C E  
A G E I I  C F F I C E :  L O S  ALAMGS A R F A  OFF I C E  
CCNTRbCTflR : U N I V E R S I T Y  OF C A L I F C R N I A  - L C S  A L A H C S  
PLPPIT T I T L E :  L C S  A L A H C S  S C I E N T I F I C  L A B  
F L C I L I T Y  T I T L E :  T E C H  S l i O P S  A 3 C I T I O N  
€ F F L I J E h T  C E l E P S E  P O I h T :  M G I N  S T A C K  TA-3-132 
CiPCRAT I l t J S  GENERAT IldG P O L L U T A N T S :  SHCP M A C H l I J t R Y  
WASTF T R E A T H E N T  S Y S T E Y :  k n C L  F l L T t R  RbGS 
M l l N l T C P  I N G  SYSTEM: t i V - 7 3  F I L T E R  P A P E R  COUNTED ON BECKMPN M I O E  B E T A  1 
S A P P L E  I N F C R M A T  I O N :  312 S M P L E S  PEP YEAR 

C C h T  I N U O L S  
R E C E I V I N G  MEDIA: A T M I S P H E R E  

4 

, -.- r . P  I.? 

. .  
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U.S. A T Q M I C  E K E R G Y  C O M M I S S I O N  
E F F L U F N T  I h F O R N A T I C N  S Y S T E M  

RUN DATE: 06/06/7 

~ B B e e I J Y € - ~ Y ~ e B L R A f A - ~ A ~ € - ~ ~ ~ ~ € ~ ~ I  

S E C T I O N  0 :  A L C F 5 1 4  1 0 0 6 A 7 2 0 8 0 1  
O P E P A T I O N S  O F F I C E :  AL  B l ICUEHQUE U P E S A T I C N S  G F F I C E  
A P E A  O F F I C E :  L O S  A L I M C S  AREA O F F I C E  
CCF!T RAC TOR : 
P L A N T  T I T L E :  
F A C I L I T Y  T I T L E :  R O L L I N G  F I L L  B U I L D I N G  

OPEP4TICNS G E N E P P T I r Y C  P Q L L U T A h T S :  I-CCCS 
ClASTE TPEATWENT SYSTEM: C V C L C N E  SEPARATCR 

s a w L  t INFORMATION: 52 S A M P L E S  PER YEAR ' I 

R E C E I V I N G  M E C I A :  ATCOSPHERE I 

U N I V E S S I T Y  OF C 4 L l F U R N I A  - L C S  A L A H C S  
L C S  ALAKCS S C I E k T I F I C  L A B  

EFFLUENT R E 1  EASE P C I N T :  NORTH STACK T I - 3 - 1 4 1  

MORI TOR I rrc SYSTEM: H V - 7 0  F I L T E R  PAPER COUNTED Oh B E C K M A N  k I C E  B E T A  1 . 

CCNT I N U O U S  

S E C T I I I N  0 :  

A R E A  O F F I C E :  
CCKTRACTOR:  
P L L N T  T I T L E :  
F A C l L I T Y  T I T L E :  

O P E R A T  I t R S  GENERAT I N t i  P C L L U T A L T S :  
k A S T F  T R E A T M E N T  SYSTEM: 
N ? h ' l T O 1 4 1 h C  SYSTEM: 
S 4 C P L E  I K F C P F L T I G N :  

R E C E I V I h G  CECIA:  

O P E K L T I C h S  O F F I C E :  

E F F L U E h T  R E L E A S E  P C I N T :  

, A L C E 5 1 4  L009A7ZO801 
A L  BUGUERUUE O P E R A T I C I U S  O F F  I C E  
L C S  P L A K C S  A R E A  O F F I C E  
U Y I V E S S I T Y  O F  C A L I F G R N I A  - L C S  ALAMCS 
L C S  ALAMCS S C I E N T I F I C  L A B  
P O L L I N G  F ILL  B U I L D I N G  
N H  S T A C K  T A - 3 - 1 4 1  
C E R I N G  O V E N S  Ah0 COOOS 
k C k E  
HV-70 F I L T E R  P A P E R  COUNTED ON B E C K M A N  W I O E  B E T A  I 

COr4TINUCL.S 
A T M I S P H E R E  

52 S A M P L E S  PER YEAR 

. .  
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SCHEO. NO. INF-6313 

S F C T I O N  0 :  
O P E R A T I O N S  O F F I C E :  
ARFA C F F I C E :  
CCNTPACTCR:  
P L A N T  T I T L E :  
F A C I L I T Y  T I T L E :  
E F r L U E N T  RELEASE P O I N T :  
U P F P A T I C N S  G E N E R A T I N G  P C L L U T A h T S :  
WfiSTE T R E A T C E N T  S V S T E P :  

SAP'PLE I K F O R M A T I O N :  

W E C F I V I N G  MED16:  

M i i h I  TLW INC SYSTEM: 

d LCE 514 10 10A720801 
ALPUOUEROUE O P E S A T l C t i i S  OFFICE 
L O S  ALAMOS 4 P E A  O F F I C E  
U N l V E P S l T Y  O F  C P L I F O R N I P  - L C S  A L A M O S  
L @ S  A L 4 K C S  S C I E h T I F I C  L A @  
R O L L I N G  F I L L  E C l L D I N G  
Sk S T A C K  TA-3-141 
NOOCS 
NCh E 
H V - 7 0  F I L T € H  P A P E R  C C U N T E D ' O N  BECKMPN U I O E  B E T A  1 ' 
C O K T I N U @ b S  L 

4 TMO SPHE R €  

52 S A M P L E S  PER YEAR 

t 
SECTION 0 :  A L C F 6 0 3 2 0 L L A 7 3 3 1 1 7  
O P t P 4 T I O N S  O F F I C E :  A L t W C I I E H G U E ~  @ P E R A T I C N S  O F F  I C E  
A P C C  O F F I C E :  L@S ALAMCS A R E A  O F F I C E  . 

P L A N T  T ITLE:  LOS ALAMOS S C I E k T I F I C  L A B  
F A C I L I T t  T I T L E :  D P - S I T E  
E F F L U E N T  F.ELEASE P C I h T :  E S T A C K  B L D  2 T A - 2 1  RM A I R  

ClbSTE T R E A T P E N T  SYSTEH: h E P A  F I L T E R  
MI.INITfl(i  IFlG SYSTEM: E B E R L I h E  ALPHA ONE A I R  N C N f T O R  AND F I L T E R  COUNTEO O N  U I O E  

S A P P L E  I N F C R Y A T  IQh: 2 S A M P L E S  PER YEAR 

C CNTR AC TOP. : u r g i v E R s I i Y  OF CALIFORNIA - L C S  ALAWCS 

n w R 4 T  IONS GFNFRAT ING POLLUTANTS: PL~TONIUW LABCRATCHY 

B E T A  COUNTER 

R E C E I V I N G  M E C I P :  ATMOSPHERE . I 

RUN DATE: 06106/15 

PG 69 



U-S. A T O M I C  ENERGY C O H M I S S I C N  
E F F L U E N T  I N F O R M A T I O N  S Y S T E M  

S E C T I O N  0 :  
O P F R A T I C L S  O F F I C E :  
A R F P  O F F I C E :  
CCNT RACTCR: 
P L A N T  T I T L E :  
F A C I L I T Y  T I T L E :  
E F F L l l E N T  R E L E A S E  PCXAT: 
L l P t R A T I O N S  G E N E R A T I N G  P O L L U T A N T S :  
kLSTC T R E A l r E N T  SYSTEM: 
H C k I T O i t l k C  SYSTEM: 

RUN DATE: 06/06/75 

A L C E 6 0 3 2 0 2 Z A 7 3 0 1 1 7  
ALBUGUERCUE O P E R A T I O N S  OFFICE 
LOS A L A C O S  ACEn O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LCS A L A M C S  
L O S  ALAMCS S C I E N T I F I C  L A B  _______ - --- . 
D P  S I T E  
h S T A C K  BLD 2 74-21 PH A I R  
P L U T O k I U H  L A B C R A T O R Y  
F E P A  F I L T E R  
E E E R L I N E  A L P H A  ONE A I R  M O N I T O R  A N D  F I L T E R  COLNTED Oh, WIDE 
B E T A  CGLINTES 

I S A M P L E S  PER YEAR 
I .  

ATMUSPHE RE 

S h C P L E  I h F C R H A T I O N :  

R € C E I V I N G  M E D I A :  

t 
S E C T l O N  0 :  A L C E b 0 0 3 0 3 L A 7 2 3  7 2 5  
C P E P A T I C h S  O F F I C E :  ALRUCUERQUE O P E R A T  I C N S  O F F I C E  
A W F A  O F T I C E :  L O S  ALAMOS AREA C F F I C E  
C C h T P A C T O P :  U N I V E R S I T Y  OF C A L I F O R N I A  - L C S  A L A M O S  
P L A N T  T I T L E :  L C S  ALAMCS S C I E N T ! F I C  L A B  
F I C I L I T Y  T I T L E . '  D P - S I T E  
E F F L U F N T  R k C E A S E  P C I k T :  M A I N  S T A C K  T b - 2 1 - 3  
OPFRLTIONS G E N E R A T I N G  P O L L U T A N T S :  U R A N I U M  L A R C R A T C R Y  
M A S T E  TREATMEKT SYSTEM: 
M l rF : ITORING SVSTEH: 

S C F P L E  I R F O R C A T  ION: 

N U N E  
2 C F P  S A P P L E  ACPOSS HV-70 F I L T E R  C O U N T E D  ON W I D E B E T A  
CCLNTkR 

50 S A M P L E S  PER YEAR 

- I  P E C F I V I N G  M E D I A :  ATMlSPl IE  tX i . 

I 

PC 7 0  



SCHEDo NO. 1NF-6313 
, U o S m  A T O M I C  ENERGY C O M M I S S I O N  

E F F L U E N T  I K F O R Y A T I C N  SYSTEM 

~ ~ S ~ I l Y E , S U N ~ A B ~ , C ~ - B ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I  

S F C T I O N  0 :  
O P C - P A T I O h S  C F F I C E :  
AREA O F F I C E :  
CCKT PACTDR: 
PLAF!T T I T L E :  
F A C I L I T Y  T I T L E :  
E F F L U E N T  R E L E A S E  P C l N T t  
O P E R b T f C K S  C C N E P A T I N C  P O L L U T A h T S :  
WASTF T R E D T K E N T  SYSTEM: 
M G N I T O K I h G  S Y S T E Y :  

S A C P L E  I N F C R M P T  ION: 

R F C F I V I k C  K E C I A :  

S E C T I U N  0 :  
U P E R A T I C A S  O F F I C E :  
A P E 4  O F F I C E :  
CCNTQACTUR:  
P L E N T  . T I T L E :  
F A C I L I T Y  T I T L E :  
E F f L t J E N T  R E L E A S E  P O I N T :  
OPFRATIUNS GENER4TIhC P C L L U T A N T S :  
WASTE T h F A T H E N T  SYSTEM:  
M W J I T O R I N C  SYSTEM: 

S A  Y FL E 

P E C E l V I h C  Y E D I A :  

I N f  ORHPT I ON: 

R U N  D A T E S  06/06/75 

A L C E 6 0 0 3 0 3 2 A 7 2 0 7 2 5  
A L B U C U E P U U E  f l P E R A T l C h S  O F F I C E  
L O S  ‘ALDHCS AREA O F F I C E  

L C S  A L I M C S  S C I E N T I F I C  L A B  
D P - S I T E  
I N C  I N F P A T O P  S T A C K  
U F A N  I I I M  E E C U V E R Y  I N C I N E R A T O R  
H E P A  F I L T E 9  
2 C F V  S A Y P L E  ACROSS b V - 7 0  F I L T E R  C C U N T E C  ON NICEBETA! 
CCUNTER 

50 S A M P L E S  PER YEAR 6 

UNIVERSITY OF CALIFORNIA - Los ALAWCS 

DTNOSPHERE 
t 

A L C E b 0 0 4 0 4  L A 7 2 0 7 2 5  
ALRUCUERCUE O P E E P T I C N S  O F F I C E  
L O S  ALAHCS AREA O F F I C E  
U N I V C R S f T Y  O F  C A L I F O R N I A  - LCS A L A M C S  
L C S  PLAMCS S C I F N T I F I C  L A B  
U P - S I T E  
SOUTH S T A C K  T A - 2 1 - 4  
U P  PrU 1UF L A B O R A T  C R Y  
A E P O S C L V t  95 
2 C F #  SAk‘PLE ACROSS h V - 7 0  F I L T E R  C C U h T E C  O N  Y I G E B E T A  
CCUNTEP 

5 0  S A M P L E S  PER YEAR . 

A T C O S P h E R E  

-. . __. 
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U.S. A T O M I C  ENERGY C O P H I S S I O N  
E F F L U E N T  I N F U R M A T I C N  S Y S T E M  

~ ~ ~ ~ ~ I ~ Y ~ ~ ~ ~ A K ~ - R ~ I ~ f l ~ E - f l A ~ ~ E ~ ~  

S E C T I O N  0: A L C E 6 0 0 4 0 4 2 A 7 2 0 7 2 5  
OPERAT I C N S  O F F I C E :  
AREA C F F I C E :  
CCNTRACTOE S U N I V E R S I T Y  O F  C A L I F O R N I A  - LCS A L A M C S  
P L A N T  T I T L E :  L C S  ALAMCS S C I E N T I F I C  L A B  
FAC I L  I T Y  T I T L E :  D P - S I T E  

C P l R 4 T I O F i S  CENERATIRG PCLLUTANTS:  HOT C E L L  L A R C R A T C R Y  
WASTE T P E A T M N T  SYSTEM: h E P A  F I L T E R  
MON1TUH INC SYSTEM: 

S A Y P L t  I N F O R M h T I O N :  2 8  S A M P L E S  PER Y E A R  

R E C E I V I h G  WEDIA:  ATNOSPI -ERE 

A L B U E U E K Q U E  O P E R 4 T I C K S  O F F I C E  
L C S  ALAMCS A P F d  O F F I C E  

E F F L U t N T  R E L E d S E  P O I N T :  14-2 1-4 STACK 

2 C F H  S A R P L E  A C R n S S  H V - 7 0  F I L T E R  COUhfEb ON U l D E B E f A  
C CUNT E R I -  

8 

A L C E 6 0 0 5 0 5 1 6 7 2 0 7 2 5  
t 

S E C T I O N  0 :  
GPEFAT I CNS C F F  I C E :  A L e l l C U E R O U E  O P E R A T I O k S  O F F I C E  
A a F A  D F F I C E :  L O S  ALAMCS AREA O F F I C E  
C C h T  R ACT 0 R : U N I V E P S I T Y  GF C A L I F O R N I A  - LCS A L A H C S  
P L E N T  T I T L E :  L C S  ALAMCS S C I E N T I F I C  L A B  
F A C I l I T V  T I T L E :  D F - S I T E  
€ F F L l l E F i T  R E L E A S E  P C l h T :  T A - 2  1-5 STACK 
O p F P 4 T I L i K S  G E N E R A T l h C  P O L L U T A h T S :  P E C C V F R Y  i 3 P E R A T I O N  
1CIASTc T W L A T P L N T  S t S T t M :  H E P A  F I L T E R  
WTRI T b k t  RG SYSTEM: 2 C F H  S A P P L E  ACPOSS H V - 7 0  F I L T E R  C G U K T E C  ON C l l D E B E T A  

S A P P L E  IRFCWMbT ION:  52 S A M P L E S  PEW YEAR 
CC?IJNTE k t K A N N E  CHAMBER 

R F C E I V I K G  C E D I A :  A T C O S P H E R E  . 

R U N  DATE: 06/06/75 

_____L.___ _- -- ------. 
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S E C T I O N  0: 
OPEPATXCKS C F F I C E :  
ARFA O F F I C E :  
CCNTRCCTFR: 
P L A N T  T I T L E :  
F A C I L I T Y  T I T L E :  
E F F L t J E N T  R E L E A S E  P O I P t f :  
OPFP-AT I O N S  G E N E R A T I N G  POLLUTANTS:  
MASTI: TR EATNENT SYSTEM: 
CCK I TOk I hG SYSTEM : 

SACPL E INFOPMAT ION:  

R E C E I V I N G  M E D I A :  
OT t iEF INFORMAT I CN: 

SFCTlUN 0: 
O P f P A T I C h S  O F F I C E :  
AGFP O F F I C F :  
CCIVTRAC TOR: 
PLANT T I T L E :  . 
F P C I L I T Y  T I T L E :  
EFFL IJENT P E L E A S E  P C I R T :  
JPEFA TIClRS G E N E R A T I N G  POLLUTANTS:  
WASTE TREATMFNT SYSTEM: 
M C N I T O R I R C  SYSTEM: 

S A C P L E  I R F C R M A T I C h :  

R f C E l V I N G  MEOIA :  
OTHER I N F C R M A T  I ON: 

A L  CE 60 12 12 1 A 7402 12 
A L  BUQUERG'UI  O P E R A T I  CNS O f  F I C E  
L C S  ALAMCS A P E 4  O F F I C E  
U N I V E R S I T Y  O F  C A L I F C R N I A  - L C S  ALAMCS 
L C S  ALAMOS S C I E N T I F I C  L A B  
CF S I T E  
STPCK 1 H L D G  12 14 -21  RP A I R  
P L U T C N I U Y  L A 8 O R A T O R Y  
A Y € R I C P N  A I R  F I L T E R  P L - 2 4  10 P L Y  A I R  M A T  

P E T 4  CGUhTER 
2 C F Y  H V - 7 0  F I X E D  H E A D  SAMPLER. F I L T E R  CCUNTEO O N  Mf'DE 

8 SAMPLES PER YEAH 1 .  

P T C O S P P € R E  
,STACK 1 S 4 M P L I N G  D I S C O N T I N U E D  D U R I N G  D E F C L I T I O N  OF BLOC 12 

A L C E 6 0 1 L 1 2 2 A 7 4 0 2 1 2  
ALeUGUERCUE O P E R A T I C N S  O F F I C E  
LES A L A P C S  PREA O F F I C E  
U N I V E R S I T Y  OF C P L I F C P N I A  - L C S  ALAWCS 
L C S  ALAMCS S C I E N T I F I C  L A 8  
D P  S I T E  
STPCK 2 @ L E G  1 2  T A - 2 1  R M  A I R  
PL l r T O K I  UP L b 8 C P A T C R Y  
A M E R I C f i N  A I R  F I L T E H  P L - 2 4  10 P L Y  A I R  MAT 
2 CFN t i V - 7 0  F l X E C  HEPC SAMPLER. F I L T E R  CCUNTEO ON Y I D E  
B E T A  C O U k T E R  

8 SAMPLES PER YEAR ' 
I 

A TMOSPHf  RE 
STACK 2 S A M P L I N G  D I S C O N T I N U E D  D U R I N G  D E C C L I T I O N  OF @LOG 12 

RUN DATE: 06/06/75 

._- - -  . 

I '  
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RUN GATE: 06/06/75 

U.S. A T C M I C  E N E R G Y  C O H H I S S I O N  
E F F L U E N T  I N F O K C A T  1 C N  SYSTEM 

l A e B A I f  ~ f Y ~ ~ A B Y , P A 1 A , B B ~ ~ ~ ~ ~ ~ E B ~ I S 1 Z  

S E C T I O N  0 :  A L C E b U l Z  1 2 3 A  7402 12 
O P E R h T I O N S  O F F I C E :  ALBUGUEROUE O P E K A T t C N S  C F F I C E  
ARFA O F F I C E :  L C S  ALAWCS AREA f l F F I C E  
C C h T R A C  TCR S U r J l V E R S I T Y  O F  C A L I F O R N I A  - LGS A L A M O S  
P L A N T  T I T L E :  L O S  ALAMOS S C I E N T I F I C  L A E  
F A C I L l T Y  T I T L E :  DP S I T E  
E F F L I I E K T  R E L E A S E  P O I N T :  S T A C K  3 B L O C  12 1 6 - 2 1  RM A I R  
O P F P A T  I C N S  G E N E R A T I N G  P O L L U T A h T S :  PLUTflNIUC L A l O R I l O R Y  
WASTF T R E A T C E N T  SYSTEM: A K E R I C A M  A I R  F I L T E R  P L - 2 4  10 P L Y  A I R  H A T  
M W I T O R I N G  SYSTEM: 2 C f M  H V - 7 0  F I X E D  H E A C  SAMPLER. F I L T E R  CCUNTED ON WIDE 

S A C P L E  I h F C R M A T I O K ;  B S A M P L E S  PER YEAR 

P F C F I V I I C G  M E D I A :  ATMOSPHERE 
OTHER I N F O R M A T I O N :  S T A C K  3 G I S C O N T I N U E D  D U R I N G  C E M C L I T X C N  O F  BLCG 12 

B E T A  CIJUNTEH I 

I 

t 

S E C T I O N  0: A L O E 6 0  12 1 2 4 A 7 4 U 2 1 2  
C P T P A T I O N S  C F F I C E :  ALEUOUEHOUE O P E R A T I C N S  O F F I C E  
AREA O F F I C E :  L C S  ALAMCS AREA O F F I C E  
CCh-TQPCTOR: U N I V E R S I T Y  OF C A L I F O R N I A  - LOS ALAWCS 
P L h N T  T I T L E :  L C S  ALAMCS S C I E N T I F I C  L A B  
F A C I L I T Y  T I T L E :  D P  S I T E  
E F F L l J t N T  R E L E A S E  P O I N T :  S T A C K  4 B L D G  12 T A - 2 1  RM A I R  
OPERAT I C N S  GENERAT I K G  P C L L U T A h T S :  P L L T O F I I U C  L A b C R A T O R Y  
WASTE T K E A T M E N T  SYSTEM: A H E R I C A k  A I R  F I L T E R  P L - 2 4  10 P L Y  A I R  MAT 
N P k l T L P I N G  SYSTEM: 

S A C P L E  I N F O R M A T I O N :  23 S A M P L E S  PEP YEAR . 
2 CFM HV-73 F I X E 0  H E A D  SAMPLER. F I L T E R  CCUNTEO ON W I D E  
B E T A  C C U N T E R  

I 

R E C E I V I N G  H E O I A :  
OTHEP I h F O R M A T I O N :  

ATMOSPI-ERE 
S T A C K  4 O I S C O N T I N U E D  ON C O M P L E T I O N  O F  H L D G  12 D E H O L I T X O N .  

.. . 
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SCHEU. NO. INF-6313 RUN DATE: 0 6 / 0 6 / 1 5  
U.S. A T O M I C  ENERGY C O M P I S S I O N  

E F F L U E N T  I N F O R M A T I O N  SYSTEM 

l ~ ~ ~ l Y E ~ ~ U Y Y B E Y , C A X ~ ~ R ~ ~ ~ ~ ~ I E ~ ~ I  

S E C T I O N  0 :  
O D E  R A T  I GNS O F F I C E :  
P R F A  O F F I C E :  
CCNTPACTOR: 
P L A N T  T I T L E :  
F a C I L I T Y  T I T L E :  
F F F L U E N T  R E L E E S E  P C I h T :  
I l P E R A T I O N S  G E N E R A T I N G  P O L L U T A h T S :  
WASTF T R E A T B E N T  SYSTEM: 
b!CPIITLrr?lNG SYSTEM: 

S A P P L F  I h F C R H A T  ION: 

R E C F  I V  I N G  M E 0 1  A: 

S E C T I U W  0 :  
OPE F A T 1  ONS O F F  I C E :  
P R F A  O F F I C E :  
C C N T P L C T O R :  
P L A N T  T I T L F :  
F L C I L I T Y  T I T L E :  . 
E F F L U € N T  R E L E A S E  P C I k T :  
U P E P C T  I O N S  G E N E R A T I N G  P O L L U T A N T S :  
WASTE TKECTMENT SYSTEM: 
H C F l I T O R I N G  SYSTEM: 

S A C P L  E I h F C P M 4 T  ION: 

A L  CE614b146A 720 725 
ALEUCU€RQUE O P E R A T I O N S  O F F I C E  
L O S  ALAMGS AREA O F F I C E  
U K I V E R S I T Y  OF C A L I F G R Y I A  - 10s ALAMCS 
L O S  ALAMCS S C I E N T I F I C  L A B  
DP-S I T €  
T P - 2 1 - 1 4 6  F I L T E R  R L U C  S T A C K  
PL L T O N  I Ut4 L A B E R A T O R Y  OPE R A T 1  C N  
I i E P A  F I L T E R S  
2 CFM SAlVPLE ACPOSS HV-70  F I L T E R  COLNTED O N  WICEBETA '  
C C U N T E k  

52 S A M P L E S  PER YEAR I 

ATMOSPHEPE 
I 

A L C E  b l  TJ I SOA 720 725 
AL  EUCl lEROUE UP ERAT I CNS O F F  I C E  
L O S  ALAMCS AREA C F F I C E  
U N I V E P S I T Y  O F  C A L l F O R N I A  - L C S  ALAMCS 
L C S  ALAElGS S C I E N T I F I C  L A B  
C P - S I T E  
T P - 2 1 - 1 5 0  STACK 
P L U T O N I U M  L A B O B A T U R Y  O P E R A T I C N  
A E R O S Q L V E  9 5  F I L T E R S t T Y P E  G A I R  M A T  A M E R I C A N  F I L T E R S  
2 C F M  S A P P L E  ACROSS H V - 7 0  F I L T E R  C O U h T E C  O N  W I D E B E T A  
C U L N T E N  

5 1  S A M P L E S  PER YEAR . 
4 

R E C F I V I N G  MEDIA: ATMOSPHERE 

I 

COS E I S  02 PC 75 



U.S. A T C M I C  ENERGY COMHfSSION 
E F F L U E N T  I N F O R M 4 T f C N  S Y S T E M  

blBBePI~YE,fll~~?BB~CAIA,R~€-~~IE~~~I 

S E C T I O N  0: 
O P E R A T I O N S  OFFXCE: 
AQEA O F F I C E :  
CCNTR&CTOR: 
P L A N T  T I T L E :  
F I C I L I T Y  T I T L E :  
E F F L U E N T  R E L E A S E  P O I N T :  
O P I R d T I I l N S  C E N E P A T I k G  P l l L L U T A h T S :  
WhSTF T R E A T P F N T  SYSTEC: 
MCkITUHINC SYSTEM: 

S P F P L E  I l r F Z R M A T  ION: 

R E C  E l  V I N C  H E 0  I A  : 

S E C T I O N  0 :  
IJPEPA 1 IONS C F F  I C E :  
P R F A  L I F F I C E :  
C Cb!T RAC TOR : 
P L A N T  T I T L E :  
F h L I L I T Y  T I T L E :  
EFFLtJLIYT R e L E A S E  P C l h T :  
C P E P A T I U N S  G E P I E P A T I N G  P O L L U T A N T S :  
UASTF T H E A T F E N T  SYSTEN:  
MCk I TGR I NG SY S T EM : 

S P P P L E  I N F C R Y A T I C N :  

P ECE I V  ]FIG HEC I A :  

RUN DATES 0 6 / 0 6 / 7 5  

A L C E 6 1 5 5 1 5 1 A 7 2 0 7 2 5  
A L D U C U E A O U E  O P E R A T I C k S  OFFICE 
L O S  A L A P C S  AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R F J I A  - LCS A L A H C S  

D P - S I  TE 
k E  STACK TA-21-155 
U R A H  I U M  1 A U O h A T C R Y  
H E F A  F I L T E R  
2 CFP S 4 P P L E  A C R O S S  hV-70 FILTER COUhfEC Oh kIOEBEfA 
C C L N  T E R  I 

LCS ALCIMCS S C I E N T I F I C  L A B  __. __-- ------ 

5 1  S A M P L E S  PFR VEAR 
. .  

ATMOSPHERE 

t 
A L C E 6 1 5 5 1 5 2 A 7 2 0 7 2 5  
ALPUCUEKUUE G P E R A T I C N S  OFFICE 
L C S  A L b M C S  AREA C F F I C E  
U N I V E R S I T Y  UF C A L I F O R N I A  - LCS A L A M C S  
L O S  ALCMCS S C I E N T I F I C  LAB 
DP-S I TE 
NU S T A C K  T A - 2 1 - 1 5 5  
LiWbNIUh! L A B O R P T C P Y  
H E P A  F I L T E R  
2 CFH S A C P L E  ACROSS I - V - 7 0  F I L T E R  COUNTEC ON W I C E B E T A  
C C L N T E R  

5 1  S A M P L E S  PER YEAR 
. .  

ATMOSPHERE 1 



RUN DATE: 06/06/75 SCHEO-  NO. INF-6313 
I 

U-S. A T C H I C  E N E R G Y  C O M M I S S I O N  

i E F F L U E N T  I N F O P ! " A T I C N  SYSTEM 

~ ~ B B ~ f l Y € , ~ U ~ ~ A B ~ ~ ~ A ~ ~ R A ~ E ~ ~ ~ ~ ~ E ~ ~ l ~ ~ I  

S E C T I O N  0: A L C E C 1 5  5 1 5 3 A 7 2 0 7 2 5  
O P E P A T  I Chis C F F  ICE:  P L e U Q U E R O U t  O P E R A T I C N S  O F F I C E  
A R F A  O F F I C E :  L O S  ALAMCS PREP O F F I C E  
CCNTRPCTOR: U N I V E R S I T Y  O F  C A L I F O R N I A  - L@s A L A M C S  

FAC I L I T Y  T I T L E  : 
E F F L U E h T  R E L E A S F  PGIh iT :  S E  STACK T A - 2 1 - 2 5 5  
O P F R A T I O h S  G E N E P A T I N G . P O L L U T A N T S :  U R P N I U H  L A R C Q A T C R Y  
WCSTF T R L P T H E N T  SYSTEM: HEPA F I L T E G  
M 0 N I T O i Z  I k G  SYSTEM: 2 C F N  S A P P L E  ACPflSS h V - 7 0  F I L T E R  COUNTED ON h I O E R E T A '  

S A P P L t  I h F C R w P T I O h :  5 1  S A M P L E S  FER YEAR L 

P L 4 F I T  T I T L E :  L C S  A L A M C S  SCIENTIFIC L A B  . 
DP-S f TE 

C OU?JT E R  

H E C F I V I N I ;  M E O I A :  

S L ' C T I O N  0 :  
U P E R A T I C N S  C F F I C E :  
AGE& O F F I C E :  
C CNT P P CTOH : 
P L A N T  T I T L € :  
F I \ C I L I T Y  T I T L E :  
F F F L l J t h T  R E L E A S E  P C I N T :  
O P I P A T I G N S  GENERAT IhG P O L L U T A N T S :  
WPSTE T K E P T M E N T  SYSTEM: 
H C h I T U R I R C  SYSTEM: 

S b P P L E  I N F O R M P T  ION: 

P E C F  1 V  I N G  M E C I A :  

A T Y C S P H E R E  
a 

ALOE 6 155 1 5 4 A  720 72 5 
ALOUCUERCUE O P E S A T I C N S  O F F I C E  
L C S  ALAHCS P R E P  O F F I C E  
U N I V E D S I l Y  OF C b L I F O R N I A  - L Q S  A L A H C S  
L O S  ALPMGS S C I E N T I F I C  L A B  
D P - S  I TE 
Sh STACK T A - 2 1 - 1 5 5  
U G P N I U M  L A B O R A T C R Y  
HEPA F I L T E R  
2 C F M  S A P P L E  ACROSS H V - 7 0  F I L T E R  COUNTEC O N  k l C E B E T A  
C W N T F  R 

5 1  S A M P L E S  PER YEAR . 

A T M O S P H f f i E  

. - .  . 
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I 

S E C T I O N  01 
O P F P A T I C N S  C F F I C E :  
APEA O F F I C E :  
CCNTRACTOH: 
P L A N T  T I T L E :  
Ft.C 1 L I T  Y T 1 T L F  : 
F-FTLUENT P E L E A S E  P C I N T :  
OPCFATlCrJS GENERAT IhG P O L L U I P N T S :  
V A S T F  TPEATNEFIT  SYSTEM: 
~ ( I T U G  ING SYSTEM: 

S d P P L  t I N F O R M A T  ION:  

R E C F I V I N G  Y E C I A :  

P E C E I V I N G  C E C I A :  

A L  CE 62 5 725 7 A  73 0 1 17 
ALRUCUERQUE I . IPERATIONS O F F I C E  
L O S  ALAMCS A P E P  O F F I C E  
U I U I V E P S I T Y  C)F C A L I F O R N I A  - L C S  ALAMCS 

D P - S I T E  
O I L  eUkNER STACK 
S P L A M A M E R  O I L  I N C l N E R A T O R  
H E P A  F I L T E F .  
2 CFM SACPLE ACROSS hV-70 FILTER C O U h T E C  O N  M I D E B E T A  
C CUN T E l i  

L r s  A L A Y C S  SCIEKTIFIC LAB 

I 

112 S A M P L E S  PER Y E A R  
4 

A TPOS PI-ERE 

1 
S E C T I G N  0 :  A L M 6 3 0 0 3 0 1 A 7 3 0 1 1 7  
CPFPATIONS OFFICE: ALRUCUERQUE C P E R A T I C N S  O F F I C E  
P P E A  O F F I C E :  L C S  P L A P C S  AREA O F F I C E  
C C N T R A C T U R : U N I V F R S I T Y  UF C A L I F O R N I A  - LOS A L A H C S  
P L S N T  T I T L t :  L C S  ALAMCS -SC I E 1 V T I F  IC L A B  
F A C I L I T Y  T I T L E :  DP-s I T L  
EFFLUEF iT  C E L E A S E  P C I h T :  E S T A C K  B L D  3 T A - 2 1  RH A I R  
O P r F A T I O N S  GENERAT IhG P O L L U T A K T S :  P L U T C N I U C + U R A N I U M  L A B O R A T O R Y  
WASTE T R F P T M F N T  SYSTEM: H E P A  F I L T E R  
M C N I T O W I N G  SYSTEM: E R E R L I N E  A L P H A  ONE A I R  M O N I T C R  A N D  F I L T E R  CCUNTEC Oh MZDE 

SAC PL E INF OPMPT I ON : 1 S A M P L E S  PER YEAR 

. .  

BFTE. COUNTER 

i PTMOSPPERE . 

. .  . .__ - __ . - . , . -- ._ . _. I --. -. 
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SCHED. NO. I k F - 6 3 1 3  RUN DATE: 06/06/75 

S E C T I O N  0 :  A L C E 6 3 0 0 3 0 Z A 7 3 0 1 1 7  
O P E R A T I O N S  O F F I C E :  AL@UGUEROUE O P E R A T I C N S  O F F X G E  
A R F A  O F F I C E :  
CCPITPACTOR : 
PLAI!T T I T L E :  
F n C I L I T Y  T I T L E :  OF-S I T E  
E F F L U E N T  R E L E A S E  P O I N T :  
G P t R A T I G h ' S  GENERAT I K G  P C L L U T A L T S :  
WASTE T P E A T Y E N T  SYSTEM: H E P A  F I L T E R  
MCI!1 T C K  IF IG SYSTEM: 

L O S  P L A M C S  A R E A  O F F I C E  

L C S  ALAMOS S C I E N T I F I C  L A B  
U N I V E R S I T Y  O F  C A L I F C R N I A  - L C S  ALAMCS 

w S T A C K  MLO 3 14-21 R n  AIR 

______. __-. - -.- 

P L U T t N  I U K + U R A N I U C  LOBCRATORY 

E B E R L I N E  A L P H A  ONE A X R  M O N I T O R  AND F I L T E R  C C U N T E C  oh' W I D E  
B E T A  C O U h T E P  S A P P L  E I N F O R P A T  I O N :  1 SAi'lPLES PER YEAR . .  

R E C E l V I h G  P E D I A :  

S F C T I C l N  0 :  
O P F R A T  I O h S  C F F  I C E :  
ARFE. L i F F I C E :  
C C h T N A C T O R :  
P L A N T  T I T L E :  
F A C I L I T Y  T I T L E :  
E F F L U E N T  R C L E A S E  P O I N T :  
OPFRAT I D N S  GENEPPT I k C  P O L L U T  
WASTE T h E A T M E N T  SYSTEM: 
HCh I TOR I N 6  SY S T  FM: 

S A P P L E  I N F O P n P T  ION:  

R E C E I V I N G  P E G l b :  
f l T t f E P  I h F O R H A T I O N :  

AhTS:  

A T P c S P C ~ R E  
I 

A L D E 6 3 2 4 0 U  1 A 7 4 0 2  12 
ALBUQUERQUE OPERAT!  C N S  O F F  I C E  . _ _  
L O S  ALAECES AREA O F F I C E  
U h I V E R S I T Y  OF C A L I F G R N I P  - L C S  A L A M C S .  
LCS L L A C C S  S C I E N T I F I C  L A B  
O F  S I T E  
D L G C  324 STACK 1 4 - 2 1  
P L U T E N  I U P  L P B C R A T O R Y  ~~ 

H E P A  F I L T E R  

ON A R E C K Y A N  W I D E  U E T A  COUNTER. 
E R E R L I N E  A L P H A  I C O N T I N U O U S  A I R  RONITOR.  F I L T E R  C C U L T E O  
_. . _ ~ _  

53 S P M P L E S  PER YEAR . I 

ATMOSPhEPE 

F I L T R A T I O N .  T H E  F I R S T  S T A G E  I S  AT  B L C G  146.  T H I S  I S  A 
NFW PFOCE-SS E X H A U S T  S T A C K  LOCATION.  B L O C  146 STACK IS 

THIS HLLC rvnvIms A SECONC STAGE OF PRCCESS EXHAUST 

NCI L C N C E R  IN U S E  A S  OF J A N  1,1973- 

PG 79  
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I 

U-S. A T C M I C  ENERGY C f l M N I S S I C N  
E F F L U E N T  I N F I I R H A T  I O N  SYSTEM 

S E C T I O N  0: 

A R E A  U F F I C E :  
CCNTRACTUK: 

OPEPdTIOhS C F F I C E :  

P L A N T  T I T L E :  
F b C l l  I l Y  T I T L E :  
E F F L l J E k T  R E L E A S E  PCIhT: 
f l P E R A T I U N S  GEHEPAT I N G  P O L L U T A h T S :  
W4STF T R E A T K F N T  SYSTEM: 
M C t -  I TON 1 NC S Y S T  EM: 

S A b  P L  E I h F C R M A T  I O k :  

A L C E 6 4 0 0 4 0 0 A 7 3 3 1 1 7  
ALAUCUFROUE O P E R A T I O N S  O F F I C E  
L O S  A L A P C S  A R E A  C F f I C E  
U N I V E R S I T Y  OF C A L I F C R N I A  - L C S  A L A M O S  
L R S  ALOMCS SCIENTIFIC L A B  
D P  S I T E  
B L C  4 Td-21 R M  A I R  STACK 
PLUTCPIIUIY+UI;Ah'IUC LABORATORY 
H E P A  F I L T E F .  
E R E R L l h t  A L P H A  EN€ A I R  H G N I T O R  AND F I L T E R  COUNTED O N  W I D E  
R t T A  COUNTER I .  

3 S A M P L E S  PER YEAR 
I 

R F C F I V I N G  M E C I A :  ATMUSPt iERE 

S E C T f l J N  3: 
f l P F R A T I @ N S  O F F I C E :  
A R F A  O F F I C E :  
C C k T R b C T O f i  : 
PLbFtT  T I T L E :  
F AC IL I TY T I T L E  : 
E F F l f l E F l T  Q E L E A S E  P C I K T :  
C'PFPAT I t N S  G E h E R b T I N G  P O L L U T A N T S :  
WASTF I R E A T V E N T  SYSTEM: 
M I W I W R  I N G  SYSTEM:  

t 
A L C E 6 5 0 0 5 0 ~ l A 7 3 0 1 1 7  
A L P U C U € R G U E  O P E R A T I O N S  O F F I C E  
L O S  A L A N C S  AREA O F F I C E  
U N I V E R S I T Y  GF CALIFCRNIA - LCS A L A N C S  
L D S  ALAMGS S C I E N r I F I C  L A 8  
DP S I T E  
OLE 5 14 -21  RM A I R  S T A C K  
PLUTflNlUM LARCRATORY 
HEPA F I L T E R  
E H E Q L I U E  A L P H A  ONE A I R  M O N I T O R  AND F I L T E R  CCUNTEO O N  WIDE 
B E T A  CC!UNTEK 

E S P M P L E S  PER YEAR 

R E C E I V I N G  H E C I A :  ATNOSPHERE < 

R U N  DATE: O b / O 6 / 7 5  



SCHEO. KO. I N F - 6 3 1 3  

S F C T I C N  0: 
O P E P A T I O h S  O F F I C E :  
AREA O F F I C E :  
CDNTRACTOR : 
P L A M T  T I T L E :  
F A r  1L I T Y  T I T L E :  
FFf L U E h T  R E L Z A S E  P C I h T :  
O P F P A T  I O N S  G E N E R A T I N G  P O L L U T A N T S :  
WASTE T R E A T P E N T  SYSTEY:  
C O h I T U R I  hG SYSTEM: 

A L C E 6 5 0 0 5 0 b A 7 2 3 2 1 2  
&LRUCUEROUE D P E R A T I G N S  O F F I C E  
L O S  ALAML'S A R E A  O F F I C E  
U N I V E R S I T Y  OF C A L I F C R N I A  - LCS A L A M C S  
L C S  ALAHGS S C I E N T I F I C  L P B  
DP S I T E  
REI 533 STACK T O - 2 1  MI00 E X H A U S T  
P L U T O N I U M  LABOPATORY 
P E P A  F I L T E P  
2 CFM H V - 7 0  F I X E D  H E A O  S O H P L E R - F I L T E R  CCUNTEO O N  k I C E  
U E T A  C U b N T E R o  

c! SAMPLES PER YEAR 1 

Q C - L E I V I N C  M E D I A :  AT  HQSPHE RE 
t 

S E C T I U N  0 :  A L C E 6 5 C 3 5 0 7 A  740212 
O P L H A T l O h S  O F F I C E :  ALBUCIJEkCUE O P E R A T I C N S  O F F I C E  

5 C h T  I? A C T  CR : ' U N I V E R S I T Y  UF C A L I F G R N I A  - L C S  ALAMCS 
PI.bNT T I T L E :  LC;S ALAMCS S C I E N T I F I C  L A B  
F A C I L I T Y  T I T L E :  D P  S I T E  
E F F L l J E h T  R E L E A S E  P C I h T :  R C  5 3 0  STACK T A - 2 1  RH A I R  
UI'TPA rlliNS GENERAT ' INC P O L L U T A N T S :  P L b T O N I U H  L A B C W A T C P Y  
LJASTF T R E A T C E N T  SYSTEM: h E P A  F I L T E R  

E K F A  O F F I C E :  Lns ALAMGS A R E A  OFFICE 

MiWi I T U R I N G  SYSTEM: 2 CFW b V - 7 0  F I X E C  H E A D  S A M P L E R - F I L T E R  C C U N T E D  ON WICE 
B E T A  COUNTER. 

S A P P L E  I h F O R M A T I O N :  8 S A M P L E S  PER YEAR . 

R E C E I V i N G  M E D I A :  A T  MI SPHERE 

R U N  DATE: 06/06/72 

. 
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I 

. 
S C H E D .  k0. I EJF-b313 

0.s. A T C M I C  ENERGY C O M M I S S I O N  
E F F L U E N T  I N F O R M A T  IGN SYSTEM 

S E C T I O N  0 :  
O P E R A T I O N S  OFF ICE: 
ARFA O F F I C E :  
C CNTRACTOR : 
P L A N T  T I T L E : .  
F A C I L I T Y  T I T L E :  
E F F L U E N T  R E L E A S E  P O I h T :  
T !PFB1TIONS G E N E R A T I N G  P O L L U T A h T S :  
Y A S T F  TREATMENT SYSTEM: 
M h  I TOK I h G  SYSTEM: 

S P V P L E  I N F O P M A T  ION:  

K E T F  I V I  NC MED I A  : 

S F C T I u N  0: 
C . P F R & T I C k S  C F F I C E :  
4 Q E A  O F F I C E :  
C C K T P A C T O R :  
P L A N T  T I T L E :  
F A C I L  I T Y  T I T L E :  
F F F l  V E N T  R E L E A S E  P C I K T :  
OPCRETIUNS G E N E R A T I N G  POLLUTANTS:  
Cl45Tc  T R E 4 T M E N T  SYSTEM: 
u C h l T G 4 I K G  SYSTEM: 
SAf'PLE INFCGElbT ION:  

R E C E I V I N G  M E O I A :  
CTI-ER IEtFGRCAT I O N :  

.-- - - --- 

RUN CAT€: 06/06/75 

A L C E C 5 0 0 5 0 U A 7 4 0 2 1 2  
A L P U C U t X O U €  CPERPTIChS OFFICE 
LOS 4 L A P C S  AREA O F F I C E  
U N I V E R S I T Y  OF C A L I F O R N I A  - LCS A L A H C S  
L C S  ALAMCS S C I E K T I F  I C  L A 6  
D P  S I T E  
E S T I C K  BLDC 5 T A - 2 1  RH A I R  
P L U T C N I U P  L A R C R E T Q R Y  
H F P A  F I L T E R  

B E T A  C U U h T f  R 
2 CFM P V - I U  F f X F C  H E A C  S A M P L E R -  F ILTER C C U N T E D  ON WIDE 

I 

5 2  S A M P L E S  PER YEAR 
I .  

A T MO 5 P H E R E 

t 
A L C E  7 0 4 2 0 O l A 6 9 0 1 0 1  
ALBUUUERQUE I l P E R A T I O N S  O F F I C E  
LCS ALEMCS AREA C F F I C E  
U N I V E R S I T Y .  OF C A L I F O R N I A  - LCS ALAMQS 
LOS ALAMCS S C I E N T I F I C  L A B O R A T O R Y  
I N C I N E R A T O R  S I T E  
TP-42  STACK 
HURNINI; O F  P L U T C N I U M  C O N T A M I N A T E D  WPSTES 
SCPUPBER PLUS CYCLONE SEPARATOR 
G I R A F F F  A I R  S A N P L E R  ( L O C A L L Y  M A C E )  2 CFW 

HV-70 P A P E R  
ATNnSPHERE 
T h l S  S I T E  k 4 S  I N  OPEWATXON O N L Y  d U R l h G  TH13 YEAR 

12 S A H P L E S  PER YEAR 
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. ** CECPEPSE BY FACTCR CF 2 TC 10 * *  
A L E E  12575CZY L 10 H-3 6 -4eCE-01  1-488E+00 

oU-23E 8.70CE-C5 3.26OE-04 
UN-IC-BIG 7.83ce-03 2. SOZE-e2 

n L U 5  17-7 PUMF OISCHARGF TO MQRTAhCbC CbkYC.N ALCETOC2501N L IO H-3 
t UN-IO-B+G 

4 . 0 5 0 E t CO L 74 7 E 0 1 
1 . t l l O E - O l  9.58OE-01 

2.2 
3.7 
3.7 

4.3 
5 . 3  

*+ tECRFP5E BY FACTCR OF 1.2 1 C  2 * *  

T9EbTFl'  UbQTF CIFCHEQCFC TO fJP CANYCN 

R L ' X  LC-2 PIJ%P DISCHbPCE TO. !l!IRTPNCIIC Cbh'YCh 

d L C E I t 5 7 5 0 2 M  110 PU-235 i.z30~-04 1. e 4 i w . 0 4  1.5 
I 

ALCETUOZSCLP L I 0  CS-137 
PU-239 
ss-e9 

4 L t E 1 2 5 7 5 G 2 M  LIO SR-89  
UK-ID-PLPHA 

** NOT PEPGPTED I h  CL94EbT k E A E  ** 

1.5 ~ 

1 .c 
1.5, 

ALtE70025CLK LIC UN-IC-PLPHA 4 239 E-03 

PAGF 
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c 

memorandum Los Alamos National Laboratory. 
Los Alamos,New Mexico 87545 

! 

I 
i 
I 

DATE November 30, 1982 
! 

I 

TO: Harry S. Jordan, HDO, MS-P228 

FROM Wayne R. Hansen, H-8 Group K490/7-5021 I I 

Roger F. Ferenbaugh, H-8 rzy~ 
I SYMBOL 

H8-82-628( 35) 

N I T R I C  A C I D  AND NO, EMISSIONS 
SUBJECT: 

There are two sources o f  NO, emissions t o  the  atmosphere at  
the Los Alamos National Laboratory. One i s  d i r e c t  emission o f  
NO, from various combustion processes, and the  other i s  
decomposition o f  n i t r i c  acid (HNO,) vented through fume hoods. 

HNO, Emissions 

Attachment I, taken from the 1981 Environmental Surve i l  ance 
Report, shows usage o f  various chemicals throughout the  Labora- 
tory, based on chemical storeroom ledgers. N i t r i c  acid usage 
f o r  the per iod 1978-81 averaged 77 metr ic tons per year and 
ranged from 58 metr ic  tons i n  1979 t o  99.5 metr ic  tons i n  
1981. 

I n  1980, a survey o f  the major n i t r i c  and users i n  the Labora- 
t o r y  was taken t o  estimate n i t r i c  acid losses through fume 
hoods. The r e s u l t s  of t h i s  survey, shorn i n  Attachment 11, 
i nd i ca te  the breakdown o f  losses by !Aser group and by techn ica l '  
area. These losses represent 22% o f  the n i t r i c  acid used i n  
1979. 

I n  fume hoods o u t f i t t e d  wi th scrubber systems, removal of ac id  
vapors i s  about 90% e f f i c i e n t  (see Attachment 111, memo from 
Robert F. Weeks t o  Wayne R. Hansen, June 9, 1978). Although 
the exact percentage of fume hoods throughout the Laboratory 
that  have scrubber systems I s  unknown; the general consensus of 
opinion i s  t h a t  it i s  small. 
on i t s  fume hoods.) Acid scrubbed from t h e  fume hood stack 
gases i s  c a r r i e d  t o  TA-50, where it i s  neutra l ized from the 
waste streams p r i o r  t o  fu r the r  treatment. 

(OH-1 does have scrubber systems 

Measurements made on the  OH-1 fume hood stack gas emission, 
downstream o f  the scrubber, i n  1978 (see Attachment 111) i n d i c -  
ated t h a t  n i t r i c  acid concentrations were l ess  than 1 ppm, 

i I '  

j 
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w e l l  below the TLV (Threshold L imi t  Value) o f  2 ppm f o r  
i n d u s t r i a l  exposure. 
o r  roughly 100 ppm, were estimated f o r  fume hood emissions i n  
systems 'without scrubbers (see Attachment I V ,  memorandum from 
T. C. Gunderson t o  Don York, March 20, 1978). The ambient 
atmospheric concentrat ion o f  HNO would be much lower than 
t h i s ,  because the stack gas would be immediately d i l u t e d  upon 
emission. 

N i t r i c  acid concentrations o f  186 mg/m3, 

NO Emissions ,X 

There are three m a j o r  sources o f  NOx m i s s i o n s  at  the 
Laboratory. These are the TA-3 power plant, automobile 
emissions, and waste explosive burning. Attachment V shows 
estimated NOx emissions f r o m  these sources f o r  the years 
1978-81 (data taken from annual survei 11 ance repo r t s ) .  These 
estimates are based on EPA emission factors  and data from t e s t  
explosive burning by Si las Mason-Mason & Hanger, Inc. 

Stack gas measurements at the TA-3 power.plant show stack gas 
NOx concentrations ranging f rom 20 t o  50 ppm. 
concentrations are d i l u t e d  as the stack gases m i x  wi th  the 
ambient a i r .  

These 

Applicable Environmental Regulations 

The National Ambient A i r  u a l i t y '  Standard (40 CFR 50.11) f o r  

This i s  both the primary and secondary standard. 
Mexico State standard i s  a 24-hour average o f  0.10 ppm and an 
annual ar i thmet ic  average o f  0.05 ppm. New Mexico State A i r  
Q u a l i t y  Control Regulation #703 c a l l s  f o r  the r e g i s t r a t i o n  of 
any source emi t t i ng  more than 2000 lb /yr  o f  any a i r  contaminant 
i n t o  the atmosphere. 
Regulation #604 governs gas-f i red b o i l e r s  with t h e  capacity t o  
exceed 1,000,000 m i l l i o n  BTUlyr heat input, which encompasses 
the TA-3 power p lant  b o i l e r s .  Potent ia l  impact t o  Bandelier i s  
covered by Federal Prevention o f  S ign i f i can t  Deter iorat ion 
( PSD) regul  a t  ions. 

NOx i s  0.05 ppm (100 ug/m s ) as an annual ar i thmet ic  mean. 
The New 

New blexico State A i r  Q u a l i t y  Control 

Compliance w i t h  Appl icable Regulations 

I 

We have recommended t o  LAAO tha t  the Laboratory be reg is tered 
w i th  the State of New Mexico Environmental Improvement D iv i s ion  
( E I D )  as an emission source f o r  n i t r i c  acid (see Attachment V I ,  
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memorandum f r o m  Roger W. Ferenbaugh t o  Wi l l i am Crismon, Jr., 
September 29, 1980). 
Region V I ,  we supply the  E I D  w i th  an annual r e p o r t  on heat 
i npu t  t o  the  TA-3 power p l a n t  b o i l e r s .  The measured NOx 
concentrat ions i n  t h e  stack gases from the  b o i l e r s  represent  
about 20-30% o f  t h e  standard t h a t  would be app l i cab le  i f  t h e  
heat i n p u t  t o  the  b o i l e r s  ever exceeded the  1,000,000 m i l l i o n  
BTU/yr threshold.  The actual  heat inpu t  t o  t h e  i n d i v i d u a l  
power p l  ant b o i l e r s  has never exceeded 900,000 BTU/yr. 

As requested by t h e  s t a t e  E I D  and by EPA, 

An examination o f  t h e  data i n  Attachments I 1  and V shows t h a t  
t h e  TA-3 power p l a n t  c l e a r l y  i s  t he  major NO4 e m i t t e r  a t  t he  
Laboratory, with p o t e n t i a l  NO, re leases from HNO, decom- 
p o s i t i o n  subsequent t o  re lease through fume hoods a d i s t a n t  
second. Because o f  t h e  u n a v a i l a b i l i t y  o f  data on e x a c t l y  how 
much HNO, vapor i s  removed from fume hood stack gases, t he  
exact mount  of NO, re leased from HNO, decomposition i s  un- 
known. I n  any event, the t o t a l  amount o f  NO re leased at t he  
Laboratory  from a l l  sources, which i s  est imated t o  be l ess  t h a n  
500 m e t r i c  tons per  year, i s  r e l a t i v e l y  small. When d i l u t i o n  
upon re lease t o  t h e  atmosphere and the  nature o f  l o c a l  meteor- 
o l o g i c a l  cond i t ions  are considered, n e i t h e r  v i o l a t i o n  o f  fed- 
e r a l  o r  s t a t e  standards nor adverse impact upon Bandel ier  i s  
expected. However, ambient a i r  m n i t o r i n g  o f  atmospheric NO, 
concentrat ions t o  v e r i f y  t h i s  assumption has never been per- 
formed. 

. 
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Attach. I thru V I  



I'AULE E-XIUX 

QUANTITIES OF VOLATILE CHEMICALS AND COMPRESSED GASES USED AT LOS ALAMOS 
(dl mounts in kg) 

1972 I973 1974 1975 1976 - 

__. 
.- 
-_ 
.__ 
.-. 
.- _ _ _  

2 600 
4 900 
500 

2 500 
I 300 
1 8 0 0  

I 2 0  
12 200 

___ 
500 

I5 500 
250 
370 

I 2  400 
4600 
6 600 
820 

9 400 
6110 

3 300 
M o o 0  
13 200 

_.. 

1977 1978 1979 -- 1980 1981 -- 
ACidS 

Aaric Aad 
Hydmchlorie Acid 
Hydrofluoric Acid 
Nitric Acid 
Perchloric Acid 
Phosphoric Acid 
Sulfuric Acid 

4 IO 220 
3 700 4 200 
8 100 6400 

moo0 58 100 
390 140 
710 450 

I700 2300 

190 130 
5 400 6500 

I 70 4 20 
71 900 99 500 

290 230 
320 480 

1800 2200 

--- 
-__ 
._. 
--- 
.-- _ _ _  -- 

2900 
6200 
680 

3 400 
950 

6700 
290 

13 700 

-__ 
290 

12 m 
230 
I90 

9 200 
13 800 
4 400 
4 300 
2 200 
IO boo 
loo0  
1600 

28 300 
10 200 

&sa 
Ammonia 
Carbon Monoxi& 
Chlorine 
Freon 12 
Hydrogen Fluoride 
Nitrogen Oxides 
Sulfur Dmxidc 
Sutfuur Hu.lluoride 

3 0 0 0  2500 
9300 5 500 
500 640 

2800 2000 
3 60 500 
640 I 200 
160 I IO 

9 200 I I  400 

2600 2900 
4 800 6200 
I I00 I200 
2 100 3 300 
1 3 0 0  1000 
350 440 
150 370 

6900 10600 

Inorg& ChaniCJI 
Ammonium Hydroxi& 
Macur). 

organic cbm&ab 
* A- 

Cubon Tar.ehlaidc 
Chlomfonn 
Elhrd 
FIWlU 
Kaorcnc 
Methanol 
Mcchykne Chlaidc 
Melhyl Ethyl Kame 
Pcrchlomthyknc 
TduaK 
Trichlormhanc 

-- 2 200 
I 80 I40 

1600  I900 
140 Mo 

10600 8300 
200 280 
160 200 

10900 9 900 
8 200 9 200 
3 800 4 100 
2 600 3 300 
2 50 I70 

14 300 22 OOO 
I 400 340 
2 loo 2 100 

24 100 23 800 
7400 6900 

7 900 10 200 
100 I80 
3 IO 250 

9400 11800 
12 800 12 500 
5 800 5 300 
2400 3400 
180 230 

I I  400 21 OOO 
I400 9 100 
650 60 

28 200 39 300 
3 400 3 200 Trichlaon hykne 20 400 I 5  500 I6 200 9400 

r ff 5 U ff R 
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Technical Area 

TA-3 

TA-48 

TA-50. 

TA-55 

TA-59 

Attachment I1 

NITRIC ACID EMISSIONS - 1979 
Group Emission (1 b) 

CMB- 1 350 
CMB-6 
CMB-7 

SD- 1 
H-1 - . 

Total 

CNC-11 

H-7 

CMB-11 

H- 5 
H-8 
H-14 

LS-6 
Total 

Grand Total 

250 
100 

50 
1600 

. 2350 

50 

200 

17500 

2000 
2900 
2500 

50 
7450 

27550 

! 

! 

I 

I 
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Attachment 111 
. ,  .- 

LOS ALAMOS SClENTlF IC L A W T g n y  I 

U N l V E R S l T l  OF C A L I C O R Y l ~  
LOS ALAMOS. N E W  MEXICO a7544 

I 

Telephone Ext: 
O F F I C E  M E M O R A N D U M  

: Wayne R. Hansen, ti-8, MS-490 DATE: June 9 ,  i 

OM : Robert F. Weeks -@J DG\ 

MBOL : H-5 78-886 (W571) 

.iL STOP: 486 

Several types of acids (hydrochloric, hydrofluoric, n i t r ic ,  
phosphoric, sulfur ic ,  e t c . )  are u t i1  ized i n  t h e  plutoniux laboratory 
t o  prepare the environnental samples for  subsequent r e d i o x t i v e  
analysis. 
Occupational Health Laboratory (TA-3-184). 
equipment fo r  the six acid hoods consists of a n  American Air F i l t e r  
Corp. COLAG scrubber which u t i l i z e s  water t o  absorb the a c i d  vapors from 
the hood exhaust. 
determine the atxospheric emissions frorn the stack and t o  determine 
the  collection eff ic iency of the COLAG scrubber w i t h  respect  to  n i t r i c  
acid. 

The p l u t o n i u m  laboratory i s  located i n  Room 183 of the 
The air pol lut ion control 

The objective o f  t h i s  preliminary s tudy was t o  

Three stack samples and th ree  duct samples (upstream of the 
scrubber) were collected over a n  eight hour  sampling period on 
June 1-2, 1978, u t i l i z ing  bubblers f i l l e d  w i t h  d i s t i l l e d  water t o  
absorb the acid vapors f o r  subsequent analysis  w i t h  the H-8 i o n  
chromatograph. 
envlronnental samples were being processed inside the acid hoods. 

During . t he  sample col lect ion periods, f ron  40 t o  70 

The average atmospheric emissions from the  stack were: 3.1 PPl4 
(Parts Per Mi l l i on )  f o r  hydrochloric acid (the allowable workplace 
exposure i s  5 P P N ) ,  0.3 PPI4 f o r  hydrofluoric acid (the allowable work- 

allowable workplace exposure i s  two PPM) and neither phosphoric nor  
sulfuric acid was detected. These low concentrations a r e  well w i t h i n  

(inside) a i r .  

The average col lect ion eff ic iency f o r  n i t r ic  acid w i t h  the COLAG 
scrubber was 90.52 and the maximum eff ic iency measured 94.25. The , 

average duct concentration was 1C.5 PPPI and the maxinun concentration 
was 18.6 PPM. The stack concentration varied from 0.8 t o  1.1 PPN and 
the average concentration was s l i g h t l y  less than one PPM. 

. 

RFW :sf  

.. - place exposure i s  3 PPX) ,  l e s s  t h a n  one PPM f o r  n i t r i c  acid ( the 

. the allowable concentrations of the l'ndividual acids  for  workplace 

i 
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TO : Don York, H-DO 

LOS ALAMOS SCIENTIFIC LAeOFIATORy 
UNIVERSITY OF CLLIFORNI& 

Attachment I V  LOS ALAMOS. N E W  M E X I C O  87544 

OFFICE MEMORANDUM 

THRU : . Wayne R. Hansen, H-8 

FROM : T. C. Gunderson, H-8 e9 4 

SUBJECT ENVIRONMENTAL IMPACT OF ACID HOOD E M I S S I O N S  

DATE: March 20, 1978 

I have est imated the a i r  concentrat ions o f  a c i d  emissions 
from the a c i d  fume hoods located i n  room 184 of OHL‘using the 
fo l l ow ing  conserva t ive  assumptions: . 

1. 25 lbs/day HN03 evaporated i n  a c i d  hoods. 

2. 10 lbs/day H C l  evaporated i n  a c i d  hoods. 

3. 1500 f t 3 / m i n  a i r  f l ow  t h r u  the hoods. 

4. Hoods operate 24 hr/day. 

A i r  Concentrat ion o f  H N 0 9  

A l r  Concentrat lon o f  HCl  . 

The EPA has emiss ion standards f o r  a c i d  manufactur ing p l a n t s ,  
but  none for  chemical l abo ra to r ies .  The regu la t i ons  for ac id  
manufacturing p l a n t s  a re  not  app l i cab le  to  ou r  l a b o r a t o r y  ac id  
hoods, b u t  o u t l i n i n g  the  one f o r  HN03 w i l l  g i v e  you a perspec t ive  
on how smal l  our  problem Is. 

40 CFR 60.72, Subpart G, Standards o f  Performance for  
N l t r i c  Ac id  P lan ts ,  Standard f o r  N i t rogen Oxides. 3.0 
l b s  NO, (equ iva len t  to  4.1 l b s  HNOs I f  a l l  NO, i s  N O z )  
per  ton o f  HNO3 produced. 

I 



A t yp i ca l  ac id  p lan t  produces about 250 tons/day of  acid.  
fore, a t y p i c a l  p l a n t  would comply w i t h  EPA regulat ions if i t  
em1 t ted:  

There- 

(1.1 t;;s HNO,> (~5:~;ons) 1040 lbs HNO3 
day 

Our lab e m i t s  only 25 lbs/day HNOJ, qu i te 'm ln i scu le  when compared 
t o  the above emissions. 

There are hea l th  standards f o r  HNO3 and HCl  I n  t h e  booklet  
"Threshold L i m l t  Values f o r  Chemical Substances i n  Workroom A i r  
Adopted b'y the American Conference o f  Governmental I n d u s t r i a l  
Hygienists.' ' These hea l th  standards o r  "threshold 1 i m i  t values" 

. (TLVs) r e f e r  t o  airborne concentrat ions o f  substances and re-  
present condi t ions under which i t  i s  bel ieved t h a t  near ly  a l l  
workers may be repeatedly exposed day a f t e r  day w i thou t  adverse 
e f fec t .  
heal th  standards are n a t u r a l l y  much lower than any emission 
standard would have t o  be. 

The TLV f o r  HN03 I s  5 mg/m3 and 7 mg/m3 f o r  H C l .  'These 

There are three ways to  reduce emissions from the ac id  hoods. 
The f i r s t  way i s  t o  use a scrubber as i s  present ly  being done, 
d i r e c t l y  exhausting the emissions t o  the atmosphere. On a day- 
to-day basis a scrubber i s  about 95% e f f i c i e n t  I f  proper ly  de- 
signed and maintained. So, a good scrubber would reduce ernis- 
sions t o  10 mg/m3 HNO3 and 4 mg/m3 H C l .  
levels, each being only  twice i t s  respect ive TLV. 

These are very acceptable 

The second way i s  t o  d l l u t e  the contaminated a i r  from the 
A i r  f l o w  from a l l  hoods w i t h  exhaust a i r  from the other  hoods. 

the hoods, Inc lud ing the a c i d  hoods, I s  about 70 000 f t ' /min.  The 
1500 ft3/mfn from the a c i d  hoods would thus be d i l u t e d  47 (70 OOO/ 
1500)times. The a i r  concentrat ion o f  HNO3 would be reduced t o  
4mg/m3 aqd o f  H C l  t o  1.6 mg/m3. These concentrat ions are both 
below t h e i r  respect ive TLV. 

. 

The t h i r d  way, a combination o f  the f i r s t  two methods, 1s 
t o  use a scrubber and d i l u t i o n  a i r  from the o the r  hoods. This 
method would reduce concentrat ions a t  the f i n a l  exhaust stock t o  
0.2 mg/m3 and 0.09 mg/m3 H C l .  Obviously using t h i s  t h i r d  method 
r e s u l t s  I n  the l o w e s t  a c i d  concentrat ions a t  the exhaust stack. 

Any o f  these three ways t o  reduce emissions from t h e  a c i d  
hoods are acceptable from an environmental viewpoint. 
must now be made as t o  how much c a p i t a l  one i s  w i l l i n g  t o  invest  
t o  reduce emissions. My recommendation is t h a t  exhaust a i r  from 
the a c i d  hoods simply be d i l u t e d  w i t h  a i r  from the o the r  hoods and 
that  no scrubber be used. This recommendation s t r i k e s  a reason- 
able cost /benef i t  balance and e l iminates the desigdmaintenance 
problems o f  a scrubber. 
only I f  the pew duct ma te r ia l  i s  r e s i s t a n t  to HNOl HC1, HCLOL, and 
HzSOh. 

A decis ion 

. 
However, t h i s  recommendation 1s v a l i d  



\ 

. 
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Attached i s  some Information on corrislon resistance o f  stain- 
less steel (Type 316) to HNO3 and HCl. Stainless steel duct toler- 
ates HNO, very well, but not HCI. 
(sulfuric acid) are also used In the acid hoods in small amounts, 
so material chosen for the duct must also be resistant to these 
acids. P o s s i b l y  some of the newer high density polymers would be 
a better choice than stainless steel for t h e  duct or for coating’ 
a stainless steel duct. 

HC104 (perchlorlc acid) and HzSO4 

TCG: pdb 

xc: Caroline Wienke, H-12 
Robin DeVore, H-5 

I 
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Attachment V 

ESTIMATED NO-- MISSIONS (metric tons) 
.L 

Auto Emissions 

Power .Plant h i s s  ions 

Explosive Waste Burning 

HN03 Dec ompo s it ion . 

1978 
9 . 4  16.6 17.0 29.0 

- 1979 - 1980 - 1981 - 

234 28 2 3 19 739 

0.5 0.6 0.6 0.8 

15.7 11.3 9.1 12.6 

I 
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TO 

THRU: 

FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP: 

- 

LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO 87144 
Attachment VI UNIVERSITY OF CALIFORNIA - 

OFFICE MEMORANDUM 
William Chrismon, Jr., DOE O/TP, MS 316 DATE: September 29, 1980 
Harry S. Jordan, Asst. Div. Leader, H-DO, MS 0 
Wayne R. Hansen, H-8 Group Leadpr, MS 49W& 

Roger W. Ferenbaugh, H-8 

ACID EMISSIONS TO THE ATMOSPHERE 

H8-80-650 

.490 

Memoranun 18-79-464 (Novem,er 15, '19791, which was sen :o you 
- l a s t  year, contained a l i s t  of gases and organic chemicals f o r  which 

LASL needed t o  be registered,with the State o f  New Mexico under Air 
Quality Control Regulation #703. . T h i s  is the regulation t h a t  s t a t e s  
t h a t  any f a c i l i t y  emitting more t h a n  two thousand pounds per year of 
any a i r  contaminant must reg is te r  w i t h  the s ta te  as an emission source. 
We understand t h a t  this l i s t  has been forwarded t o  the  EID w i t h  the 
appropriate regis t ra t ion permit application. Since tha t  time, we have 
been involved i n  conducting an  inventory.of acid usage t o  estimate acid 
losses u p  fume hoods, Although several acids are used i n  large quantf- 
t i e s  a t  L A X ,  only n i t r ic  acid appears t o  be emitted i n  quantities t h a t  
exceed the 2000 lb/yr limit. Nitric ac id  losses t o  the atmosphere i n  
1978 and 1979 were estimated t o  be about 11500 l b .  and 27500 l b . ,  re- 
spectively. 
with the s t a t e  as an emission source for n i t r i c  acid as well a s  for  the 
l is t  o f  organic chemicals previously submitted. The accompanying t ab le  
gives a breakdown of ni t r ic  ac id  emissions by group and by technical 
area. See attached. 

We therefore recomnend a t  this time t h a t  LASL be regis tered 

i- 

i 
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Attachment: (a/s)  
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 
TO Q-1 Group Leader DATE: June 19, 1979 
THRU: Wayne R. Hansen, H-8 Group Leader, MS 

. Harry S. Jordan,  HDO, Asst. Div. 
FROM : Roger W .  Ferenbaugh, H-8- 

SUBJECT .,CHEMICAL EMISSIONS TO THE ATMOSPHERE 

There i s  a provision i n  the  s t a t e  Air Quality Standards and Control 
Regulations requiring t h a t  any f a c i l i t y  w i t h i n  the s t a t e  emitting more 
t h a n  2000 lb/yr o f  any air contaminant be registered w i t h  the sta te  as  
an emission source. 
more than 2000 lb/yr of any vo la t i l e  chemical. 
for estimates o f  the amounts of these chemicals. which were l o s t  t o  the 
atmosphere. Those estimates gave us a preliminary l i s t  o f  chemicals 
omitted i n  quantit ies greater t h a n  2000 lb/yr.  We have since rea l lzed ,  
however, t h a t  cer ta in  vola t i le  chemicals used i n  large quant i t ies  by 
the Laboratory as a whole a re  used only i n  small quantit ies by any one 
group. We, therefore, need some additional information concerning es t i -  
mated emissions. According t o  the records maintained by chem s to re s ,  
your group used the quantit ies of chemicals l i s t ed  below, dur ing  1978. 
Could you please provide us w i t h  an estimate o f  the amounts o f  these 
chemicals l o s t  t o  the atmosphere v i a  fume hoods, evaporatton, exhaus t  
fans, e tc . ,  d u r i n g  normal operations? I f  your records disagree w i t h  
those of chem stores as t o  amounts o f  chemicals used, please l e t  us know. 
This request is  not urgent, but we would l i k e  to  have the Information 
by the end of July so t h a t  w i t h i n  a reasonable period of time we c a n .  
compile a l i s t  of chemicals requiring regis t ra t ion.  

Last year,  H-8 sent a memorandum t o  a l l  groups using 
T h i s  memorandum asked 

I 

I 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87S44 

OFFICE MEMORANDUM 
T O  DATE: June 19, 1979 
THRU: 

FROM W e - m b ~ h  s H-8 

Wayne R .  Hansen, H-8 Group Leader, MS 
Harry S. Jordan, HDO, Asst. Div. Leader, MS 

SUBJECT . CHEMICAL EMISSIONS TO THE ATMOSPHERE 

There is a provision i n  the s t a t e  Air Qual i ty  Standards and Control 
Regulations requiring t h a t  any f a c i l f t y  w i t h i n  the s t a t e  emittlng more 
t h a n  2000 lb/yr o f  any a i r  contaminant be registered w i t h  the s t a t e  as 
a n  emission source. L a s t  year, H-8 sent a memorandum t o  a l l  groups u s i n g  
more.than 2000 lb lyr  of any volat i le  chemical. T h i s  memorandum asked 
for estimates o f  the amounts o f  these chemicals which were l o s t  t o  the 
atmosphere. Those estimates gave us a preliminary l i s t  of  chemicals 
omitted i n  quantit ies greater  t h a n  2000 lb/yr. We have since realfzed, 
however; t h a t  certain vola t i le  chemicals used i n  large quantit ies by 
the Laboratory as a whole are  used only i n  small quant i t ies  by any one 
group. We, therefore, need some additional information concerning e s t i -  
mated emissions. According t o  the records maintained by chem stores, 
your group used the quantit ies of chemicals l i s t ed  below during 1978. 
Could you please provide us with an  estimate o f  the amounts o f  these 
chemicals l o s t  t o  the atmosphere v i a  fume hoods, evaporation, exhaust 
fans, e tc . ,  d u r i n g  normal operations? I f  your records disagree w i t h  
those o f  chem stores as t o  amounts of chemicals used, please l e t  us know. 
T h i s  request i s  no t  urgent, b u t  we would l ike  t o  have the infomation 
by the end o f  July so t h a t  w i t h i n  a reasonable period o f  time we can 
compile a l i s t  o f  chemicals requiring regis t ra t ion.  
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS &AMOS, NEW MEXICO 87545 
Telephone Ex t; 

J 6 fw. i, /- 
&/ 

OFFICE MEMORANDUM 
DATE November 15, 1979 

. 
TO W i l l i a m  Crismon, Jr., Chief, Technical 

Programs Branch, LAAO, MS 316 

THRU: 
FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP: 

Harry S. Jordan, Asst. Div. Leader 
ff &eMSR?Ofansen, H-8 Group Leade 

REGISTRATION OF LASL WITH THE STATE AS AN EMISSIONS SOURCE 

H8-79-464 

490 

Regulat ion #703 o f  t h e  New Mexico S ta te  A i r  Quali ty Control 
Regulations (copy attached) s ta tes  t h e  fo l low ing :  
1973, the  owner o r  operator  o f  any commercial o r  i n d u s t r i a l  
s ta t i ona ry  source, which emits more than two thousand pounds o f  
any a i r  contaminant per year  must o b t a i n  a r e g i s t r a t i o n  c e r t i f i c a t e  
fo r  the  source from t h e  department" ( i .e . ,  t h e  EID). Although t h e  
LASL power p l a n t  has been reg i s te red  w i t h  t h e  s t a t e  f o r  some t ime, 
no attempt p rev ious l y  has been made t o  compile an emissions i n v e n t o r y  
o f  t h e  many gases and v o l a t i l e  chemicals used i n  l a r g e  q u a n t i t i e s  
throughout t h e  Laboratory. A rough inven to ry  has now been completed, 
and i t  appears t h a t  t he re  are many chemicals and gases t h a t  a r e  
emi t ted i n  q u a n t i t i e s  exceeding t h e  2000 l b l y r  l i m i t .  There i s  some 
question, however, as t o  whether t h e  Laboratory  should be r e g i s t e r e d  
as a s i n g l e  e n t i t y  or whether the  i n d i v i d u a l  t echn ica l  areas should 
be reg i s te red  separate ly .  The s t a t e  has suggested t h a t  data on t h e  
i n d i v i d u a l  t echn ica l  areas be submitted so t h a t  E10 personnel can 
study these data and decide how t o  proceed from t h a t  po in t .  Such a 
breakdown o f  chemical and gas usage by. t echn ica l  area accompanies 
t h i s  memorandum. 
permi t  a p p l i c a t i o n  form normally used t o  r e g i s t e r  emissions sources 
w i t h  the  s ta te .  This  form obvious ly  i s  no t  designed fo r  a f a c i l l t y  
such as LASL, i n  which a mu l t i t ude  o f  operat ions i s  t a k i n  t h a t ,  under 
these circumstances, Sec t ion  1 of t h e  permi t  a p p l i c a t i o n  9 general da ta)  
be completed, and t h a t  ac tua l  emissions data be submitted i n  a t a b u l a r  
form such as t h a t  which accompanies t h i s  memorandum. Bear i n  mind 
t h a t  these da ta  a re  o n l y  emissions estimates based on chemical s tock  
records and on estimates by t h e  var ious  groups themselves as t o  what 
percentage o f  these chemicals are l o s t  dur ing  normal operations. 
techn ica l  area map i s  a t tached t o  f a c i l i t a t e  E10 i d e n t i f i c a t i o n  o f  
emission sources. Note a l s o  t h a t  t h e  emissions estimates do n o t  i n c l u d e  
losses o f  a c e t i c ,  hydrochlor ic ,  h y d r o f l u o r i c ,  n i t r i c ,  pe rch lo r i c ,  
phosphoric, and s u l f u r i c  acids v i a  fume hoods. These acids w i l l  be 
d e a l t  w i t h  a t  a l a t e r  date. 

"By February 1 , 

, 

Also accompanying t h i s  memorandum i s  a copy o f  t h e  

. 
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. 
New Mexico Environmental Improvemerrt aoard 
P.E.R.A. Building 
P. 0. Box 2348 . ' .  

I.. . . Santa Fe,.N& ?fe.xfco .8750& 

- 1  . .  

. . 'July 29, 1972 
. I .  . .. . .  

. .  i - .  . . .  
.. 

1 .. . & ' QUALITY CO?TTROL RZCUUTION 
. .  , . .. 

A new A i r  Quality Control Regulrt ion Number 703 is adopted t o  read: 
... . . . . .  . .  . .  . .  

"703. REGISTRATION OF' AIR CO€JTAMXllANT S0URCk.- . 

A. By February 1, 1973, the  owner o r  operator  of any c o m e r c i a 1  
o r  i ndus t r i a l  s t a t ione ry  source which emits mre  than two thousand pounds 
of any a i r  coritaiiinant per  year mst obtaia a r e g i s t r a t i o n  c e r t i f i c a t e  
for  the source f r a  t he  department. 
commercial or industrial s t a t ioca ry  source constructed after August 1, 
1972, must obtain a r e g i s t r a t i o n  cer t l fka te  for t h e  source from rhe 
department within one-trundzed eighty days a f t e r  the i n i t i a l  s t a r t u p  d a t e  
of the  SOU~CD-.  

Tine o m e r  o r . o p e r a t o r  of any 

3. Any person seekinq a r e g i s t r a t i o n  c e r t i f i c a t e  shell do SO by 
f1lir.g a written app l i ca t ioa  with the  d i rec tor .  Applicatiorrs shall: 

1. 

2. 

c . . 3 .  

4. 

5. 

6. 

. .  
8. 

9.  

.. . 
. -10. 

be made on form fuzhishcd by- the  departmp-nt; 

s ta te  t h e  appl icant ' s  name and mail ing address;  

state the  name and address of the source; 

state t h e  d a t e  of the  appl icat ion;  

descr ibe  t h e  na ture  and amounts of any air  
c o n t d n t s  emitted from the  source: 

descr ibe  t h e  na ture  of a11 processes and 
equipment which produce a i r  coatamlnant 
emissions; 

descr ibe  the nature  and ef fec t ivezass  of any 
air po l lu t ion  c m t r o l  equipment used; 

state the f u e l  used f o r  the generation of heat,  
steam and power; 

s ta te  the n o m a 1  operst ing schedule of the source 
in terms of hours per day, days pe r  week, weeks 
pe r  month, and months per  year; 

contain such other  re levant  information as the  
deparlment may reastinably reqrrire; and 

i 

i 

- :  

I 

I 

I 



. .  

. ll. be sigaed by tho applicant or his authorized 
representative.  

s . .  - .  ... .. . .  . .  .. .. . . 
C. Upon t h e  r ece ip t  of the  i n f o r h a t l a .  r e q h r e d  to  .be uubnritted 

by Subsection B of this section, the department shall issue t h e  resis- 
t r a  t ion certif icate. ' .  . . 

' 

. .  

D. ' Any records o r  o ther  information furnished to  the department 
re la t ing to  processes o r  production techniques unique t o  the appl icant  
and cmsidered to be confident ia l  shall be c l e a r l y  labe led  as being 
confident ia l  by the appl icant  and shall not be..made a p a r t  of any 
public record d e s a  the  applicant expressly agrees t o  i ts  publication. 

E. Any owner or operator who is subjec t  t o  t h i s  sec t ion  and btends 
t o  s h t  down a source for a period of one y e a r  or  more shal l  n o t i f y  the 
department in writing of t he  actual da te  of shutdown within f i f t e e n  days 
a f t e r  the shutdam date. . 

P. Any'amer or  operator who is subject  t o  this sec t ion  and . 
relocates a temporary i n s t a l l a t i o n  shall no t i fy  the department in wri t ing  
of the da t e  and si te  of t he  relocat ion within f i f t e e n  days of t h e  date 
of relocation. . .  - .. . . .  . .  

-. .. .. - .. . G. The department -by: 

1. exmpt from the recpirement of r e g i s t r a t i o n  any : 

s ta t ionary  aource or clasa of s ta t ionary  sources; 
1 '.2. reduce the  'informational requirenents contained 

in Subsection B of this  sec t ion  for  any s t a t iona ry  
' source o r  class of s t a t ions ry  sousces;. . 

3.' provide f o r  the  filins of a s ing le  a2pl ica t ion  and 
issuance of a s ing le  r eg i s t r a t ion  c e r t i f i c a t e  f o r  
two or more s ta t ionary  sources owned o r  operated 
by the  same person; and 

extend the deadline f o r  r eg i s t r a t ion  f o r  any 
source or c l a m  of sources. . 

4. 

U. 
st ructure ,  f a c i l i t y  o r  i n s t a l l a t i o n  which enits o r  may d t  any a i r  
contaminant ." 

As used in t h i s  sect ion,  " s t a t i m a r y  soErce" means any building, 

. 
.. 

I hereby certify t h a t  the abcve Mr Quality Control Regulation Uuaber 703 
was adopted by the Environmental Xmprovernent Board on July 29, 1972. 

bm/4/74 - 2 -  



Rcturn To: 
New Source Revlew Section 
ALr Quollty Divieion 
Environnental Improvement Agency 
P. 0. Box 2340 
Santa Fe, Nev Mexico 87503 

FOR BIA USE ONLY 
Apptication No. 
App. Rcc'd. Date: 
Date App. Complcte: 
Hcviewcd Dy: 
Approved/Disopproved: 

I Date1 

, A P P L I C A T I O N  F O R  P E R M I T  

A N D  C E R T I F I C A T E  OF R E G I S T R A T I O N  
G E N E R A L  F O R M  

F O R  

S O U R C E S  L O C A T E D  W I T H I N  T H E  S T A T E  

O F .  N E W  M E X I C O * ( ' ) : .  

county: ACQR: 
Date S t .  Operation: 

P lease  answer a l l  questions appl icable  t o  your e p e c i f i c  bueincee, operation, ond praducte. 
Use t h e  abbreviation "N.A." f o r  "not applicable" wherever appropriate. 

Submittal of proceee f l w  eheete, equipment deecriptione,  p lo t  plsng, mid o t h e r  information amy be  required to  complete thio application. 
SECTIW 1 - GENERAL DATA 

'1. Name of Company: 2. Date Subd t t ed :  

3. Win Off ice  Address: Phone: 

Person t o  Contact8 T i t l e :  Phone: 

4. Name and Hailing Address (or loca t ion)  of new p lan t  or modification: 
( 3 1  l e  U.S.C.S. quedranpular map or equivalent attached? - -  

5. Darcribe b r l e f l y  the  type:and capocity of t h e  p l an t  and noturo of mod1Cic:itlone (if  applicable) ond products: 

. 
--.-. 

1 

6. Class of land a t  p l an t  s i te (pr iva te ,  S ta te ,  Pcderal,Indisn, etc.), 

. .7. Ie t h i s  s i te  P e r m e n t ?  I€ not, how long l e  i t  cxpocted t o  be occupied?' 

8. Normal opera t ing  rchedule: .- ' boure per day, doye per  weak, weeks per month, 

9. Specify peak opera t ing  periods: 

'. ' '  
' '. Date of Anticipated StarLupr 

' m a t h o  per  ye=. 

I '  
* 10. Spccify percent aiinuol productioa by quartcro: %e.- Peb. , *Knr.- Hey . , June- 4. Scp.- Notre 

X O  Itca: { I )  Submitted i n  accordance with Alr q u a l i t y  Control Regulation No. 731 Permits, and Regulation No. 103 Regintration. 
{*)NoclLication OF t he  need For o the r  odditional infonoatlon required t o  complete t h l s  oppl ica t lon  w i l l  be given to the  

appl icant  by the  A i r  Qua l i ty  Divioior. within 10 days a f t e r  tho  r eee lp t  of the application. 
w i l l  not be considcrod EO be complete unci1 the  dote  of sobmlctal of much addi t iona l  information. 
den ia l  of t h e  permit w i l l  be mode withfii 30 days deer  t h i s  completlon dote. 

Ceologieal Survoy quadrangular map or equlvalent map ahowing t h e  exact locrclon o f  the propoeed coni t rue t ion  or w d l t i c a t i ~ o ~  

P i l i n g  of t he  application 
Tho armting or 

(a} Regulation No. 702, Section D, Item 5 rcqulres tha t  chis opplicotion be  accompanied by a U. S. Dept. o f  the  I n t a r l o r  



unit t y p e  o f  U n i t  f a 1  Unit Manufacturer Rated Capacity 
NO. f !.I iiillion wru/Hr!'l 

' Condition (' composition{*) Unl t  
No. ( 1 1  TVPC I 

FUEL DATA '"s "' 
Fuel  Type I \ I M u q 6 y r  i lcat  ~ontent ( '1  Pcrcen Fcrce t 

Year Ash b )  



J 

E S T I H A T E S  O F  A I R  P ' O L L U T A N T S  
Quant i ty  of 

Discharged{') I me ('1 Ouanti t v  him(') Ounnt i tv  ~ ~ n c ( ~ )  Ouant i ty  

f2 1 c a s e s  P o l l u t a n t  No. 1 P o l l u t o n t  No. 2 P o l l u t a n t  No. 3{') Barlr of Ert laoter( ' )  
Procesr  o r  
Operation 

0; 
(6 )  

.-. 

I 

* 
Notes: ( t ) C i r e  i) d i f f e r e n t  nurnbe6'ko each u n i t  e o k s p o n d i n g  t o  u n i t  numbere i n  Sec t ions  2 ' through 9. 

{z lSrn6lter furnoce,  asphal t  p l a n t  d r i e r ,  i ron-melt iag cupola,cement manufacture-dry procese, s o l v e n t  cleaner, etc. 
(J)Cae flow rate i n  s tandard  cubic  f e e t  p e r  minute ( a t  7OoPD 14.71b./eq. in.) ( T a t d  o€ a11 gases  from cuch source  I n d u d i n s  uatef vapor). 
( @ ) P s r t i c u l a t e  mnt te r  (g ive  chemical d e s c r i p t i o n )  , S u l f u r  Dioxide, Carbon Monoxide, Hydrogen S u l f i d e ,  Nitrogen Oxidec, etc. 
( 5 I I n  lb . /hr .  a t  f u l l  product ion rate.' 
( 6 ) E e t i s a t e d  t o t a l  for one y a m ,  i n  Tons (2000 lbs.).. 
{7)1f more than 3 types or' p o l l u t a n t s  are expscted,  use  2 o r  more space6 for  the reme u n i t ,  o r  attach a d d i t i o n a l  rbeetr I f  required. 
(a)From process  aa te r ia l  baloncas,  f i e l d  tests by p l a n t  or equipment manufacturer, EP.A e d r r i o a  f a c t o r ,  o ther .  

- 

SECTION 5 - AIR WLLUTI~N  CON^ EQUIP~JENT, EMISSIONS 1~ ATMOSFI~ERE~~) 

I 

u n i t  

YO!'} 

r 

i 

3 . 0 1  - E  Noces : 

b n u f a c t u r e r  
and Hodel No. Type(') 

G A S  C L E h N I N C  E Q U I P M E N T  I A I R  P 0 L : L U T A N T S  E H I ' T T E D  T O  STACKS'" I I 
P o l l u t a n t  No. 1 P o l l u t a n t  No. 2 P o l l u t a n t  No. 3 "' Control Et- 

X by. 
Type(5) Q u a n t i t y  Type!') Quantity jgtfnht H W  Determlnrd(') V p e ( 8 ) .  quont i t f  

(0 
(7) 



SECTION 5 - CONTINUED 
I .. wproximote expected cap i t a l  invetstmelit of new or  PloJlCicd a i r  pollution control equipment: $ 

Capital investment and in s t a l lo t ion  date(r) of already i n a t a l l e l  process and nir pollution control equipment: 

J 

E X I T  C A S ( , )  S A Y P L I N C  P O R T S  
hit Stack Innido C . 0  N D I T 1 0  N S 

Height, Dimmer, 
1 0  c a t I o n 11) No. F C  . Ft . Temperature Velocity Moisture 

*P Ft./Sec. X by Voluae 

. SECTIW 6 - STACK DATA 

I 

P o l l u t m t  No. 

0 i 

# 
Type of instrument 11) Manufacturer - Model No. Range(*' S en6 i t i v i  ty Accuracy 

\ 

m 

Notea: 

Location of 110/120 V rc e l e c t r i c a l  power nearest  t o  rtack: 

What provisiona are  made for access ib i l i t y  t o  r tack rampling porta? 

{r)If conditions are not a t  actual  eta& ex i t ,  apecify location for  which entimatea are made. 
(2)Example: 8 pores a t  45' ,  2 5 '  from top. 

> 

SECTIW 7 - ~ I S S I C N  hm ~ U I P M N T  

2 Notes: . {')Ultra Violet Photometric Analyrar, NDIR Photometer, Opacity Meter, EPA Samplkg Train, et& 
Oln-innn Tnw 0-50 m r t t / d .  O - J ~ I M  O D ~ C * * W  m t r  



. 
4 h i t ( l )  Deicription of Chemicals(') 

SECTICH 9 - WASTE PRODUCT D~SPOSAL (saro IWD LIQUID WASTES, PND AUXILIARY ~KINERATIW EMISSICNS NOT COVERED IN SECTI~YS 4 OR 5) 
A. Auxiliary Incinoratlcn ODoration: 

* 
Quantity E m i t t  d t o  H o u ,  W h e r e  B o i c t r d ( ' )  

Atmosphere f S 1  
I 

J 

Normal on-site combustion operating rchedula: hours per day, days pdr week, veeka pe r  year. 
Seasonal or peak combustion operating periods (specify): 

Waste Materlol Hethod of{,) Incinerator Auxilidry wpe and Eff ic iency  htilPste Of Air POllUCentS, i f  M9 
:er uant Year('} i t  y 

FUCl(S) PW TyPC(l} 
of Air Cleo 

Eq u i p r n  t 
Capacity D i  Y po s a1 

Lb, per Ilr. Used { Jl Amount tio. Y l I  ' 

- 

SEC~ION 10 - CERTIFICATION 
I, the mdcrrlgoad, s responslblo o f f i c e r  of the  applicant C O ~ ~ ~ M Y ,  c e r t i f y  that, t o  the bes t  of my knowledge, t h e  information r t a t ed  on t h i s  

application, together with associated drmings ,  spec i f ica t ions  and o the r  data, give a true and complete raprecentation of the planned new plant o r  
modifications to  an ex i s t ing  plant with respect t o  a i r  pollution sources and control equipment. I a l so  mderscand t h a t  any s igni f icant  omissions, 
errozs ,  or aisrepc:esentatlons in cheee data vi11 be cause f o r  revocation of pa r t  01: all of t h i s  p e d t .  

' Name (typo) Signed T i t l e  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext; OFFICE M E M O R A N D U M  

January 12, 1978 DATE: 
T i  'I Harry S. Jordan, Asst. Div. Leader, HDO 

MS 400 
THRU : Wayne R. Hansen, H-8 Group Leader, MS 49 
FROM Roger W. Ferenbaugh, H-8 P p  
SUBJECT ATMOSPHERIC EMISSIONS OF NON-RADIOACTIVE MATERIALS - -__ - -  

0 %,a 
SYMBOL : H8-79-12 

MAIL STOP: 490 

The Clean Air Act of 1970 (42 USC 7401 et seq., as amended) 
acknowledges the necessity for control of ambient air quality and 
provides a general framework by which air quality standards are to 
be established and air quality maintained. Section 40 of the Code 
of Federal Regulations, entitled "Protection of the Environment," 
is a compilation of the standards which have been established and 
the procedures and mechanisms by which air quality control is to be 
effected. Under the existing 'plethora of pollution control regula- 
tions, a certain amount of authority for ensuring compliance with 
pollution regulations is vested with the states, and a large body of 
state and local pollution regulations consequently exist. For many 
years, federal facilities, although expected to comply with federal, 
state, and local pollution regulations, did not have to follow all 
of the procedural requirements normally entailed. 
recent congressional decisions and executive orders, however, culminating 
in Executive Order 12088 (Federal Compliance with Pollution Control 

. Standards) issued on October 13, 1978 (43 FR 47707), federal facilities 
now must comply with all aspects of all applicable pollution control 

. standards and regulations. 

As a result of 

At LASL, movement in this direction had started even before the 
most recent executive order. 
Jack R. Roeder, Director of the Operational Safety Division of the 
Albuquerque Operations Office, notified Kenneth R. Braziel, Area Manager 
of LAAO, of the necessity of full compliance with all regulations. This 
requirement subsequently was substantiated in a memorandum dated March 2,. 
1978, which originated in the office of Sally M. Gerety, legal counsel 
for LAAO. 
at LASL was delegated to H-7 and H-8 in a memorandum from Harry S. Jordan 
dated March 14, 1978. H-7 was given responsibility for water pollution, 
and H-8 was given responsibility for air pollution. 
of March 14 specifically mentioned only the Water Pollution Control Act, 

. the Safe Drinking Water Act, and the Clean Air Act, this has been inter-' ' 

preted to include all applicable air and water pollution regulations as a 
result of Executive Order 12088. 

In a memorandum dated September 30, 1977, 

Responsibility for ensuring compliance with pollution regulations 

Although the memorandum 

\ 
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, Following t h e  assignment t o  H-8 o f  t h e  r e s p o n s i b i l i t y  for ensu r ing  
compliance w i t h  appl icable  a i r  p o l l u t i o n  r egu la t ions ,  a survey of  t h e  
LASL complex was undertaken t o  i d e n t i f y  those opera t ions  which should  
be r eg i s t e red  with o r  repor ted  t o  t h e  S t a t e  of New Mexico. The s t a t e  
has es tab l i shed  s p e c i f i c  a i r  p o l l u t i o n  standards for several p o l l u t a n t s  
and i n  addi t ion  has promulgated emission c r i t e r i a  f o r  many types of 
operations.  Emissions and opera t ions  a t  LASL which have been reviewed 
t o  da te  include t h e  a spha l t  p l an t  operated by t h e  Zia Company, be ry l l i bm 
shop emissions, gaso l ine  s to rage  and combustion, t h e  TA-3 power p l a n t ,  
p a r t i c u l a t e  emissions, s u l f u r  dioxide emissions, v o l a t i l e  chemical a n d ,  
gas emissions, waste explos ive  burning, dynamic t e s t i n g ,  and t h e  l ead  
pouring operations i n  t h e  Zia Company shops. Each of  t h e s e  p o t e n t i a l  
po l lu t ion  sources w i l l  be reviewed i n  a separa te  s e c t i o n  o f  t h i s  memorandum. 

In  addi t ion  t o  t h e  s p e c i f i c  s tandards  and ope ra t iona l  r e g u l a t i o n s  
es tab l i shed  by t h e  s t a t e ,  t h e  Ambient A i r  Quality Standards and A i r  Cont ro l  
Regulations a l s o  contain a s'ection (704) which reads  as follows: 

"The owner or opera tor  of any commercial 
or i n d u s t r i a l  s t a t i o n a r y  source which emits 
more than two thousand pounds of any a i r  
contaminant p e r  year  must ob ta in  a r e g i s t r a -  
t i o n  c e r t i f i c a t e  f o r  t h e  source from t h e  
department. I t  

The LASL complex uses l a r g e  q u a n t i t i e s  of  various v o l a t i l e  chemicals and 
gases which could r e q u i r e  r e g i s t r a t i o n  depending on t h e  q u a n t i t i e s  which 
a c t u a l l y  f ind  t h e i r  way i n t o  t h e  atmosphere. 
Duran, Program Manager o f  t h e  Enforcement Branch of  t h e  s t a t e  E I D ,  i n  an 
attempt t'o c l a r i f y  t h i s  r egu la t ion  with respec t  t o  i t s  a p p l i c a t i o n  t o  t h e  
LASL complex. 
Quality Act i n  such a way as t o  inc lude  any substance which i s  in t roduced  
i n t o  t h e  atmosphere. Mr. Duran ind ica t ed  t h a t  t h e r e  are some subs tances  . 
i n  which t h e  s ta te  i s  more i n t e r e s t e d  than o the r s ,  bu t  t h e r e  i s  no 
p r i o r i t y  list t o  t e l l  us which substances a r e  more important. 
also s a i d  t h a t  f o r  an i n s t a l l a t i o n  such as t h e  LASL complex, i n d i v i d u a l  
f a c i l i t i e s  within t h e  complex could be considered as s e p a r a t e  emission 
sources except i n  those  in s t ances  where f a c i l i t i e s  are c l o s e  enough t h a t  
they should be considered as one source. 
are "close enough" i s  h igh ly  s u b j e c t i v e  as t h e r e  a r e  no gu ide l ines  t o  
a i d  i n  t h i s  determination. 
t h a t  t h e r e  i s  a l a rge  number of groups and f a c i l i t i e s  s c a t t e r e d  throughout 
t h e  LASL complex, each us ing  widely varying q u a n t i t i e s  of a v a r i e t y  of 
chemicals. 
emissions and ob ta in  e s t ima tes  of  t h e  amounts of  each chemical vaporized 
during normal opera t ions ,  which would be necessary i n  o r d e r  t o  d e f i n e  
complexes of  f a c i l i t i e s  t h a t  should be c l a s s i f i e d  a s  i nd iv idua l  cmission 
sources, would t a k e  an ino rd ina te  amount of time i f  it even would be 
possible.  . A more reasonable method of proceeding would be t o  r e g i s t e r  t h e  

I have t a l k e d  t o  J. David 

The term "air  contaminant" is  defined i n  t h e  s t a t e  A i r  

Mr. Duran 

Determination of when f a c i l i t i e s .  

The matter is f u r t h e r  complicated by t h e  fact  

To inventory t h e  loca t ions  and d ischarge  p o i n t s  of a l l  chemical 
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TO: Harry S Jordan - 3- DATE: January 17, 1 9 7 9 '  

LASL complex as a whole as an emission source f o r  a l l  substances which 
a r e  known t o  be introduced i n t o  the  atmosphere throughout t h e  complex 
i n  quan t i t i e s  exceeding 2000 lb /yr .  
ammonia, ethanol,  and methanol, t he  determination of whether more t h a n  
2,000 lb /y r  a r e  being emitted may be d i f f i c u l t  because t h e r e  a r e  no 
i d e n t i f i a b l e  " la rge  users" wi th in  the  complex. However, t h e  approach 
of  designating t h e  LASL complex as a whole as an emission source is  
s t i l l  a more workable s o l u t i o n  than t r y i n g  t o  group fac i l i t i es  w i t h i n  
the tomplex  i n t o  a number of emission sources.  

For some chemicals, such as 

Asphalt P l an t  - Regulation No. 501 of t h e  a i r  q u a l i t y  s t anda rds  
and regula t ions  dea l s  with p a r t i c u l a t e  emissions from a s p h a l t  p l a n t s .  
The maximum allowable p a r t i c u l a t e  emission r a t e  i n  l b / h r  i s  a f u n c t i o n  
of the aggregate process ra te  i n  lb/hr.  I n  1977, Kramer, Callahan, and 
Associates were h i r e d  t o  conduct a p a r t i c u l a t e  analysis of t h e  Zia Company 
asphalt  p l an t .  
September of 1977. 
plant was 75 tons  p e r  hour. 
a plant of t h i s  s i z e  under s t a t e  r egu la t ions  is 35 lb /h r .  The measured 
emission r a t e  of 1.8 l b / h r  i s  well below t h i s .  
emission r a t e  i s , o n l y  about 5% of t h e  allowable ra te ,  t h e  a s p h a l t  p l a n t  
is nevertheless r e g i s t e r e d  wi th  t h e  s ta te  EID. 

Thei r  f i nd ings  were presented i n  a r e p o r t  i s sued  i n  
A t  t h a t  ,time, t h e  aggregate production rate of  t h e  

The allowable p a r t i c u l a t e  emission ra te  f o r  

Even though t h e  a c t u a l  

Beryllium Shop .- Sect ion  201'of t h e  a i r  q u a l i t y  s tandards  and r e g u l a -  
t ions  s p e c i f i e s  t h e  maximum allowable 30-day average concent ra t ion  fo r  
beryllium t o  be 0.01 pg/m3. H-5 monitors beryll ium concent ra t ions  i n  t h e  
stack gas f rom. the  beryll ium shop. Based on t h e s e  ana lyses ,  t h e  t o t a l  
quantity of beryll ium emitted t o  t h e  atmosphere for t h e  period o f  August 
1977 through May 1978 was s l i g h t l y ' l e s s  than 19 yg. 
i n  the s tack  gas ranged from 0.001 t o  0.009 vg/m . 
i t s e l f  meets t h e  s t a t e  s tandard  even without cons ider ing  t h e  d i l u t i o n  
t h a t  occurs as t h e  s t ack  gas mixes with ambient a i r ,  and t h e  t o t a l  amount 
of beryllium emitted obviously does not requi re '  r e g i s t r a t i o n  under t h e  
2000 l b /y r  regula t ion .  
ind ica tes  t h a t  t h i s  emission p a t t e r n  has  p e r s i s t e d  f o r  some time. 

The concen t r a t ions  
Thus t h e  s t a c k  gas 

Data compiled by H-5 dur ing  t h e  e a r l y  1970's 

Gasoline Storage and Combustion - A l a r g e  f l e e t  of c a r s  and t r u c k s  
Associated w i t h  is maintained for t h e  LASL complex by t h e  Zia Company. 

t he  operation of  t hese  v e h i c l e s  a re  inpu t s  t o  t h e  atmosphere of g a s o l i n e ,  
which evaporates from s t o r a g e  tanks and gaso l ine  pumps during r e f u e l i n g ,  
and o f  various combustion products emitted dur ing  v e h i c l e  opera t ion .  
These combustion products inc lude  carbon monoxide, hydrocarbons, n i t r o g e n  
oxides, s u l f u r  oxides,  and p a r t i c u l a t e  mat te r .  Using t h e  data from the 
Zia Company on t o t a l  gaso l ine  usage f o r  f i s c a l  year  1978 and g a s o l i n e  
usage f o r  vehik les  of var ious  s i z e  c l a s s e s ,  emission e s t ima tes  can be 
made using t h e  most appropr i a t e  emission f a c t o r s  from t h e  €PA'S Compilation 
of A i r  Po l lu t ion  Emission Factors.  These estimates are as follows: 
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SUBJECT 

N I T R I C  A C I D  AND NO, EMISSIONS 

I 

There are two sources of NO, emissions t o  the  atmosphere a t  
the  Los Alamos Nat ional  Laboratory. One i s  d i r e c t  emission of 
NO, from var ious combustion processes,. -and the other i s  
decomposition o f  . n i t r i c  acid (HNO,) vented . .  through fume hoods. 

. .  . .  . .. 

HNO, Emissions . . .. 
\ 

Attachment I, taken from the  1981 "Environmental 'Surve i l1  ance 
Report , shows usage o f  various chemicals throughout the Labora- 
to ry ,  based on chemical storeroom ledgers. N i t r i c  acid usage 
f o r  the  per iod 1978-81 averaged 77 metr ic  tons per year and 
ranged from 58 met r ic  tons i n  1979 t o  99.5 metr ic  tons i n  
1981. 

I n  1980, a survey o f  the major ' n i t r i c  and users i n  the Labara- 
t o r y  was taken t o  est imate n i t r i c  acid losses tt?!-mgh fume 
hoods. The r e s u l t s  of t h i s  survey, show i n  Attachment 11, 
i n d i c a t e  th.e breakdown of:.losses by !Jszr group and by technica l  
area. 
1979. 

I n  fume hoods ' o u t f i t t e d -  wi th  scrubber systems, removal o f  ac id  
vapors i s  about 90% e f f i c i e n t  (see AttacSiment 111, memo from 
Robert F. Weeks t o  Wayne R. Hansen, June 9, 1978). Although 
t h e  exact percentage o f .  fume hoods tH%ughout the Laboratory 
t h a t  have scrubber systems i s  unknown-, the gefieral consensus o f  
op in ion  i s  t h a t  it i s  small : (OH-1:: does, have scrubber systems 
on i t s  fume hoods.) Acid scrubbedxfrjom the  fume hood stack 
gases i s  c a r r i e d  t o  TA-50, where i t . i s  neutr*a&ized from the  
waste streams p r i o r  t o  fu r ther  treatment. 

Measurements made on the  OH-1 fume h& stack gas emission, 
downstream o f  the scrubber, i n  1978. (see Attachment 111) . i nd i c -  
ated t h a t  n i t r i c  acid concentrat ions were- less than 1 ppm, 

These losses represent 22% o f  the n i t r i c ' a c i d  used i n  . -  
I _ _  - -. . 7 .  . I . .  . 
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we l l  below t h e  TLV (Threshold L i m i t  Value) o f  2 ppm f o r  
i n d u s t r i a l  exposure. 
o r  roughly 100 ppm, were estimated f o r  fume hood emissions i n  
sys tem .without scrubbers (see Attachment I V ,  memorandm from 
T. C. Gunderson t o  Don York, Warch 20, 1978). The ambient 
atmospheric concentrat ion o f  HfUO would be much lower than 
t h i s ,  because the stack gas would be immediately d i l u t e d  upon 
emission. 

N i t r i c  acid concentrat ions o f  186 mg/m3, 

NO, Emissions 

There are th ree  major sources o f  NOx emissions a t  the 
Laboratory. These are the TA-3 power plant,  automobile 
emissions, and waste ex?losive burning. Attachment V shows 
estimated NOx 'emissions from these sourkes f o r  the years 
1978-81 (data taken from annual surve i  11 ance repor ts ) .  These' 
est imates are based on EPA emission fac to rs  and data from t e s t  
explosive burning by S i l as  Mason-idason & Hanger, Inc. 

Stack gas measurements at  the TA-3 power p lan t  show stack gas 
NOx concentrat ions ranging from 20 t o  50 ppm. These 
concentrat ions.are d i l u t e d  as the stack gases mix wi th  the  
ambient a i r .  

Appl icable Environmental Regulat ions 

The Nat ional  Ambient A i r  

This i s  both the primary and secondary standard. 
Mexico State standard i s  a 24-hour average o f  0.10 ppm and an 
annual a r i thmet ic  average o f  0.05 ppm. New Mexico State A i r  
Q u a l i t y  Control Regulat ion #703 c a l l s  f o r  the r e g i s t r a t i o n  o f  
any source emi t t i ng  more than 2000 lb / y r  o f  any a i r  contaminant 
i n t o  the  atmosphere. 
Regulat ion #604 governs gas- f i red b o i l e r s  w i th  the  capaci ty  t o  
exceed 1,000,000 m i l  l i o n  BTU/yr heat input,  which encompasses 
the  TA-3 power p lan t  bo i l e rs .  Poten t ia l  impact t o  Bandelier i s  
covered by Federal Prevention o f  S ign i f i can t  Deter io ra t ion  
(PSD) regu l  a t  ions. 

u a l i t y  Standard (40 CFR 50.11) fo r  
NO, i s  0.05 ppm (100 pg/m 9 ) as an annual a r i thmet ic  mean. 

The New 

New iclexico State A i r  Q u a l i t y  Control 

Compliance w i th  Appl icable Regulat ions 

We have recommended t o  LAAO t h a t  the  Laboratory be reg is te red  
w i t h  the  State o f  New Mexico Environmental Improvement D iv i s ion  
( E I D )  as an emission source f o r  n i t r i c  acid (see Attachment V I ,  

I 
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I 
memorandum from Roger W. Ferenbaugh t o  Wi l l iam Crismon, Jr., 
September 29, 1980). 
Region V I ,  we supply the E I D  w i th  an annual repor t  on heat 
inpu t  t o  the  TA-3 power p lan t  bo i l e rs .  The measured NOx 
concentrat ions i n  the  stack gases from the b o i l e r s  represent 
about 20-30% o f  t he  standard t h a t  would be appl icable i f  the  
heat input  t o  the  b o i l e r s  ever exceeded the  1,000,000 m i l l i o n  
BTU/yr threshold.  The actual heat input  t o  the  ind iv idua l  
power p lan t  b o i l e r s  has never exceeded 900,000 BTU/yr. 

As requested by the  s ta te  E I D  and by EPA, 

An examination o f  t he  data i n  Attachments I 1  and V shows t h a t  
t h e  TA-3 power p lan t  c l e a r l y  i s  t he  major NOx emi t te r  at the  
Laboratory, w i th  po ten t i  a1 NO, releases from HNO, decom- 
pos i t i on  subsequent t o  release through fume hoods a d i s tan t  
second. Because o f  the  u n a v a i l a b i l i t y  o f  data on exac t ly  how 
much HNO, vapor i s  removed from fume hood stack gases, t he  
exact mount  o f  NOx released from HNO, decomposition i s  un- 
known. In  any event, the  t o t a l  mount o f  NO released at  the 
Laboratory from a l l  sources, which i s  estimated t o  be less than 
500 met r ic  tons per year, i s  r e l a t i v e l y  small. When d i l u t i o n  
upon release t o  the  atmosphere and the  nature o f  l o c a l  meteor- 
o log i ca l  condi t ions are considered, ne i ther  v i o l a t i o n  o f  fed- 
e ra l  or  s ta te  standards nor adverse impact upon Bandelier i s  
expected. However, ambient a i r  monitor ing o f  atmospheric NO, 
concentrat ions t o  v e r i f y  t h i s  assumption has never been per- 
formed . 
WRH/ml k 

Attach. I t h r u  V I  
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IAULE E.XXIX ' 

QUANTITIES OF VOLATILE CHEMICALS A N D  COMPRESSED GASES USED A T  LOS ALAMOS 
(all mounts in ks) 

Acidr 
A d c  Acid 
Hydrochkric Acid 
H y M &  Acid 
Nitric Acid 
Perchloric Acid 
Phosphoric Acid 
SuUurk Acid 

chra 

' CubonMonoside 
Ammonia 

Chlorine 
Freon 12 
Hydroyn Fluoride 
Nitrogen Oxides 
SuUur Dioxide 
Sulfur Hexduoride 

Inor&c chaniirlr 
Ammonium Hydroxide. 
M a c q  

0 5 d c  chcmisab 
' Acelone 

Cubon Tetrachloride 
Chlodorm 
E l h a d  
Flcon, 
Keroscnc 
M e l h d  
Methylene Chloride 
Methyl Ethyl Ketone 
Pcrchlomthylcnc 
Toluene 
Trichlorwtlianc 
Trichlwocihyknc 
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4 2 0 0  
... 
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... 
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300 
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8 100 
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3 4 0 0  
2 300 

25 600 
2 0  400 

___ 

.._ 

... 
_._ 
... 
._. 
... 
... 
... 
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... 
__. 
... 
--. 
... 
.._ 
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.._ 
-.- 
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2Yo 
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13 300 
5 0 0 0  
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_.. 
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In 300 
IS 5 0 0  
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_.. 
... -.- 
-.- 
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. -- 
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_._ 
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_.. 
... 
... 
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.._ 
-.. 

!2 400 
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I5 OOO 
5 900 
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3 IO 

I 000 
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16 200 

_.. 

... 

25 ntn 

IY75 

.-. 

... 
_-_ 
... 
... 
... 
._. 

2 6 0 0  
-.. 
_.. _ _ _  
... 
-.. 
... 

I I  400 

._. 

.-. 

16 100 
loo 
3 80 

IO 200 
4 8 0 0  
1 700 
lo00  
2 300 
8 20 
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22 900 
9 400 

._- 

1976 1977 

._. 

. .- 

._. 
--. 
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... 
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4 Y o 0  
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I 300 

I 20 
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.-- 
500 
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2 50 
3 70 
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820 

9 400 
6U0 

3 300 
34 ooo 
13 200 

... 

4 c q o  

... 

... 

.-. 

... 
_._ 
... 
... 

2 9 0 0  
6 200 

3 4 0 0  
950 

6 700 
290 

13 700 

6110 

.._ 
290 

12 700 
230 
190 

9 200 

4 400 
4 300 
2 200 

I O  (IOU 
loo0  
1600 

211 300 
IO  200 

1 3  moo 

1978 -- 

4 IO 
3 700 
8 100 

390 
7 IO 
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no 000 

\ 

3 0 0 0  
9 300 

500 
2 800 
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640 
160 
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... 
I80 

IO 600 
200 
160 

IO 900 
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2 SO 
14 3 0 0  
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24 100 
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n 200 

1979 1980 I98 I 
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I40 
4 50 

2 3 0 0  
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I40 
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2m 
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TA- 3 
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TA-48 

TA-50 

TA- 55 

TA-59 
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NITRIC ACID EMISSIONS - 1979 

Group . Emission (1 b)  

CMB- 1 
CMB-6 
CMB-7 

SD-1 
H-1 . 

Total 

CNC-11 

H- 7 

CMB-11 

H-5 
H-8 
H-14 

LS-6 
Tota l  

Grand Tota l  

350 
2 50 
100 

50 
1600 
2350 

I 

50 

200 

17500 

2000 
2900 
2500 

50 
7450 

27550 

I 

I 

I 
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TO 

THRU : 

FROM : 

SUBJECT : 

- 
S Y M B O L  : 

M A I L  STOP: 

. .  
LOS ALAMOS SClENTlF IC LABORATORY 

LOS ALAMOS. NEW MEXICO 07soo 
Attachment VI UNIVERSITY OF CALIFORNIA - 

' ,  oFF,CE . .  

W i l l i a m  Chrismon, Jr., DOE O/TP, MS 316 
Harry S. Jordan, Asst. Div. Leader, H-DO MS 00 
Wayne R. Hansen, H-8 Group Leader, MS 496& 

DATE:  September 29, 1980 

Roger W. Ferenbaugh, H-8 

ACID EMISSIONS TO THE ATMOSPHERE 

H8-80-650 

490 - 
I 

Memoranurn H8-79- 64 (November 5, 1979), whicl, was sent t o  you 
- l a s t  year ,  contained a l i s t  o f  gases and organic chemicals f o r  which 
LASL needed t o  be reg is tered w i t h  the S t a t e  o f  New Mexico under A i r  
Q u a l i t y  Control Regulation #703. . T h i s  i s  the regu la t i on  t h a t  states 
t h a t  any f a c i l i t y  em i t t i ng  more than two thousand pounds per year of 
any a i r  contaminant must r e g i s t e r  w i t h  the s t a t e  as an emission source. 
We understand t h a t .  t h i s  l i s t  has been forwarded t o  the E I D  w i t h  the 
appropriate r e g i s t r a t i o n  permit appl icat ion.  
been involved i n  conducting an inventory o f  a.cid usage t o  estimate ac id  
losses up fume hoods. Although several acids are used i n  large quanti- 
t i e s  a t  LASL, on l y  n i t r i c  ac id  appears t o  be emitted i n  quan t i t i es  t h a t  
exceed the 2000 l b / y r  l i m i t .  N i t r i c  ac id  losses t o  the atmosphere i n  
1978 and 1979 were estimated t o  be about 11500 l b .  and 27500 l b .  , re -  
spectively. We therefore recomnend a t  t h i s  t ime t h a t  LASL be reg is tered 
w i t h  the s ta te  as an emission source f o r  n i t r i c  ac id  as w e l l  as f o r  the 
l i s t  o f  organic chemicals previously submitted. The accompanying tab le  
gives a breakdown o f  n i t r i c  ac id  emissions by group and by technical  
area. See attached. 

Since t h a t  time, we have 
. 

RWF:vh 
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'LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

Los ALAUOS, NEW MEXICO 87545 
Telephone Ext; 

P "  
Lb 

DATE November 15, 1979 
Programs Branch, LAAO, MS 316 

THRU: Harry S. Jordan, Asst. Div. Leader @$$-- 
W(Cp.) FROM : ~&heMSR?Oiansen, H-8 Group Leade 

SUBJECT : REGISTRATION OF LASL WITH THE STATE AS AH EMISSIONS SOURCE 

SYMBOL : H8-79-464 

MAIL STOP: 490 Publicly Releasable 

Regulat ion #703 o f  t he  New Mexico Sta te  A i r  Q u a l i t y  Control 
Regulat ions (copy attached) s ta tes the  fo l low ing :  
1973, the  owner o r  operator o f  any commercial o r  i n d u s t r i a l  
s ta t i ona ry  source, which emits more than two thousand pounds o f  
any a i r  contaminant per year must ob ta in  a r e g i s t r a t i o n  c e r t i f i c a t e  
f o r  the  source from the  department" ( i .e.,  t he  E ID) .  Although the  
LASL power p lan t  has been reg is te red  w i t h  the  s t a t e  f o r  some time, 
no attempt p rev ious ly  has been made t o  compile an emissions inventory  
o f  t he  many gases and v o l a t i l e  chemicals used i n  l a rge  quan t i t i es  
throughout the  Laboratory. A rough inventory  has now been completed, 
and i t  appears t h a t  there  are many chemicals and gases t h a t  a re  
emit ted i n  quan t i t i es  exceeding the  2000 l b / y r  l i m i t .  There i s  some 
question, however, as t o  whether the  Laboratory should be reg is te red  
as a s i n g l e  e n t i t y  o r  whether the  i nd i v idua l  technica l  areas should 
be reg is te red  separately.  The s t a t e  has suggested t h a t  data on the  
i n d i v i d u a l  technica l  areas be submitted so t h a t  E I D  personnel can 
study these data and decide how t o  proceed from t h a t  po in t .  Such a 
breakdown o f  chemical and gas usage by technica l  area accompanies 
t h i s  memorandum. 
permi t  app l i ca t i on  form normally used t o  r e g i s t e r  emissions sources 
w i t h  the  s tate.  This form obviously i s  no t  designed f o r  a f a c i l i t y  
such as LASL, i n  which a mu l t i tude  o f  operat ions i s  t a k i n  tha t ,  under 
these circumstances, Sect ion 1 o f  t he  permit  app l i ca t i on  9 general data) 
be completed, and t h a t  actua l  emissions data be submitted i n  a tabu la r  
form such as t h a t  which accompanies t h i s  memorandum. 
t h a t  these data a re  on ly  emissions estimates based on chemical stock 
records and on estimates by the  var ious groups themselves as t o  what 
percentage o f  these chemicals a re  l o s t  dur ing normal operations. 
techn ica l  area map i s  attached t o  f a c i l i t a t e  E I D  i d e n t i f i c a t i o n  o f  
emission sources. Note a lso  t h a t  t he  emissions estimates do no t  inc lude 
losses of acet ic ,  hydrochlor ic,  hydro f luor ic ,  n i t r i c ,  perch lo r ic ,  
phosphoric, and s u l f u r i c  acids v i a  fume hoods. These acids w i l l  be 
d e a l t  w i t h  a t  a l a t e r  date. 

"By February 1, 

. 

Also accompanying t h i s  memorandum i s  a copy o f  the  

Bear i n  mind 

A 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

hblicb Rek?asa i~q  0% 
3 

OFFICE MEMORANDUM 
TO Q-1 Group Leader DATE: June 19, 1979 
THRU: Wayne R .  Hansen, H-8 Group Leader, MS 

Harry S. Jordan, HDO, Asst. D i v .  
FROM : Roger W. Ferenbaugh, H-8- 

SUBJECT . CHEMICAL EMISSIONS TO THE ATMOSPHERE 

There is  a provision i n  the s t a t e  Air Quality Standards and Control 
Regulations requiring tha t  any f a c i l i t y  w i t h i n  the s t a t e  emitting more 
t h a n  2000 lb/yr of any a i r  contaminant be registered w i t h  the s t a t e  as 
an emission source. Last year, H-8 sent a memorandum to  a l l  groups u s i n g  
more than 2000 lb/yr of any vola t i le  chemical. 
for  estimates of the amounts of these chemicals which were lo s t  t o  the 
atmosphere. Those estimates gave us a preliminary l i s t  of chemicals 
omitted i n  quantit ies greater than 2000 lb/yr. We have since realized, 
however, tha t  cer ta in  vola t i le  chemicals used i n  large quantit ies by 
the Laboratory as a whole are  used only i n  small quantit ies by any one 
group. We, therefore, need some additional information concerning e s t i -  
mated emissions. According t o  the records maintained by chem stores ,  
your group used the quantit ies of chemicals l i s t ed  below, d u r i n g  1978. 
Could you please provide us w i t h  an estimate o f  the amounts o f  these 
chemicals l o s t  t o  the atmosphere v i a  fume hoods, evaporatjon, exhaust. 
fans, e tc . ,  d u r i n g  normal operations? If your records disagree w i t h  
those of chem stores as t o  amounts of chemicals used, please l e t  us know. 
T h i s  request is  not urgent, b u t  we would l i ke  t o  have the information 
by the end of July so tha t  w i t h i n  a reasonable period o f  time we can 
compile a l i s t  of chemicals requiring registration. 

This memorandum asked 

I 

I 



ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO 87544 

OFFICE MEMORANDUM 
TO DATE: June 19, 1979 
THRU: Wayne R. Hansen, H-8 Group Leader, MS 

Harry S. Jordan, HDO, Asst. Div .  Leader, MS 
FROM : IbgeWPmsnbugh  , H-8 

SUBJECT . CHEMICAL EMISSIONS TO THE ATMOSPHERE 

There i s  a provision i n  the s t a t e  Air Quality Standards and Control 
Regu1.ations requiring tha t  any f a c i l i t y  w i t h i n  the s t a t e  emitting more 
than 2000 lb/yr of any a i r  contaminant be registered w i t h  the s t a t e  as 
an emission source. 
more.than 2000 lb/yr of any vola t i le  chemical. 
for  estimates of the amounts of these chemicals. which were lost t o  the 
atmosphere. Those estimates gave us a preliminary l i s t  of chemicals 
omitted i n  quant i t ies  greater than 2000 lb/yr. We have since realized, 
however; t ha t  cer ta in  vo la t i l e  chemicals used i n  large quant i t ies  by 
the Laboratory as a whole a re  used only i n  small quant i t ies  by any one 
group. We, therefore,  need some additional information concerning esti- 
mated emissions. According t o  the records maintained by chem s tores ,  
your group used the quantit ies o f  chemicals l i s t ed  below d u r i n g  1978. 
Could you please provide us w i t h  an estimate o f  the amounts of these 
chemicals l o s t  t o  the atmosphere via fume hoods, evaporation, exhaust 
fans, etc. ,  during normal operations? I f  your records disagree w i t h  
those of chem stores  as t o  amounts of chemicals used, please l e t  us know. 
T h i s  request is not urgent, b u t  we would l ike t o  have the information 
by the end of July so tha t  w i t h i n  a reasonable period o f  time we can 
compile a l i s t  of chemicals requiring registration. 

Last year,  H-8 sent a memorandum t o  a l l  groups usi,ng 
T h i s  memorandum asked 
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LOS ALAMOS SCIENTIFIC L A w 1 . p ~  

UNIVCRSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 871.4 

Telephone E x  t : 
OFFICE MEMORANDUM 

TO : Wayne R.  Hansen, H-8, MS-490 DATE: June 

FROM . : Robert F. Weeks &J 

SUBJECT : STACK ANALYSIS FOR THE H-8 PLUTOMIUW LABORATORY 

SYMBOL : H-5 78-886 (W571) 

MAIL STOP: 486 

""i 

Several types of acids (hydrochloric, hydrofluoric, n i t r i c ,  
phosphoric, su l fur ic ,  e tc . )  are ut i1  ized in t h e '  plutoniul laboratcry 
t o  prepare the enviromental samples for subsecyent rzdiozctive 

Occup.ationa1 Health Laboratory (TA-3-184). The a i r  pollution control 
equipment fo r  the six acid hoods consists of an h e r i c a n  Air F i l t e r  
Corp. COLAG scrubber which u t i l i z e s  water t o  absorb  the  a c i d  vapors from 
the hood exhaust. 

_ .  determine the atzospheric emissions fron the stack and to  62t2rrnine 
the col lect ion efficiency of the COLAG scrubber w i t h  resgect t o  n i t r i c  

. acid. 

.analysis .  The p l u t o n i u m  laboratory i s  l oca t ed  i n  Eooin 122 o f  the 

The objective of this  preliminary study was t o  

Three s t ack  samples and three duct sezples (ups t rem of the 
scrubber) were collected over an  eight h o u r  sanpl i n g  pericd 'on 
June 1-2, 1978, u t i l i z ing  bubblers f i l l e d  w i t h  d i s t i l l e d  water t o  
absorb the acid vapors f o r  subsequent analysis  w i t h  t he  H-8 ion 
chromatograph. 
environmental samples were being processed inside the acid hoods. 

Dsring the sample col lect ion periods, f rm 40 t o  70 

The average atmospheric emissions from the s t ack  cere: 3.1 PPY 
(Par ts  Per Million) f o r  hydrochloric acid (the al1ok:able workDlace 
exposure i s  5 PPi4), 0.3 PPM fo r  hydrofluoric acid (the allowatle.k.crk- 

allowable workplace exposure i s  two PPt.1) and neither phosghoric n o r  
sulfurfc  acid was detected. These low concentrations a re  well w i t h i n  
the a1 lowable concentrations o f  the individual acids f o r  workplace 
( inside)  a i r .  

. -  place exposure is  3 PP!4), less than one PPLl f o r  n i t r ic  acid (the 

The average col lect ion efficiency f o r  n i t r i c  acid w i t h  the COLAG 
scrubber was 90.5': and the maximum efficiency neasured 94.2';. The 
average duct concentration was 1C.5 PFN and the maxinun concentration 
was 18.6 PPM. The  stack concentration varied from 0.8 to  1.1 PPY and 
the average concentration was s l igh t ly  l e s s  than one PPM. 

RFY: sf . 
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FROM : 

SUBJECT : 

SYMBOL : 

LOS ALAMOS SCIENTIFIC LAeORATORY 
UNIVERSITY O F  CALIFORNIA 

Attachment IV LOS ALAMOS. N E W  MEXICO 07S00 

OFFICE MEMORANDUM 
DATE: March 20, 1978 Don York, H-DO 

Wayne R. Hansen. H-8 

T. C. Gunderson, H-8 e9 d 

ENVIRONMENTAL IMPACT OF A C I D  HOOD EMISSIONS 

H8-78- 169 

I have est imated the a i r  concentrat ions o f  a c i d  emissions 
from the  a c i d  fume hoods loca ted  i n  room 184 o f  OHL'using, the 
f o l l o w i n g  conservat ive assumptions: 

1. 25 lbs/day HNOl evaporated i n  a c i d  hoods. 

2. 10 lbs/day HCl evaporated i n  a c i d  hoods. 

3. 1500 f t 3 / m i n  a i r  f l o w  t h r u  the  hoods. 

4. Hoods operate 24 hr/day. 

A i r  Concentrat ion o f  HNO3 

A i r  Concentrat ion o f  HCl 

The EPA has emission standards for a c i d  manufacturing p lan ts ,  . 

but none f o r  chemical l abo ra to r ies .  The regu la t i ons  f o r  a c i d  
manufacturing p l a n t s  a re  no t  app l i cab le  to  our  labora tory  a c i d  
hoods, bu t  o u t l i n i n g  the  one f o r  HN03 w i l l  g i v e  you a perspec t ive  
on how small  our problem i s .  

40 CFR 60.72, Subpart G, Standards of Performance fo r  
N i t r i c  Ac id  P lan ts ,  Standard f o r  N i t rogen Oxides. 3.0 
l bs  NO, (equiva lent  t o  4.1 I b s  HNO3 i f  a l l  NO, i s  NOz) 
per  ton  o f  HNO, produced. 

I 

I 

I 



. 
' i  

, 
A t y p i c a l  a c i d  p l a n t  produces about 250 tons/day of ac id .  
fore, a t y p i c a l  p l a n t  would comply w i t h  EPA regu la t i ons  i f  i t  
ern; t ted:  

There- 

Our l a b  emi ts  o n l y  25 lbs/day HNO,, q u i t e ' m i n i s c u l e  when compared 
t o  the  above emissions. 

There are h e a l t h  standards f o r  HN03 and HCI i n  the  book le t  
"Threshold Limi t Values f o r  Chemical Substances i n  Workroom A i  r 
Adopted b'y the American Conference o f  Governmental I n d u s t r i a l  
Hygienists." These h e a l t h  standards o r  " threshold 1 i m i  t values" 
(TLVS) r e f e r  t o  a i rbo rne  concentrat ions o f  substances and re- 
present cond i t ions  under which i t  i s  be l ieved t h a t  nea r l y  a l l  
workers may be repeatedly  exposed day a f t e r  day w i thou t  adverse 
e f f e c t .  
h e a l t h  standards are  n a t u r a l  l y  much lower than any emission 
standard would have t o  be. 

The TLV f o r  HN03 i s  5 mg/m3 and 7 mg/m3 f o r  H C l .  'These 

There a re  th ree  ways to  reduce emissions from the  aL id  hoods. 
The f i r s t  way i s  t o  use a scrubber as i s  p resen t l y  be ing done, 
d i r e c t l y  exhausting the  emissions t o  the atmosphere. On a day- 
to-day bas is  a scrubber i s  about 95% e f f i c i e n t  i f  p roper l y  de- 
signed and maintained. So, a good scrubber would reduce emis- 
s ions t o  10 mg/m3 HNO3 and 4 mg/m' HC1. 
l eve l s ,  each being o n l y  tw ice  i t s  respec t ive  TLV. 

These are  very acceptable 

I 

The second way i s  t o  d i l u t e  the  contaminated a i r  from the  
hoods w i t h  exhaust a i r  from the  o the r  hoods. A i r  f l ow  from a l l  
the  hoods, i n c l u d i n g  the  a c i d  hoods, i s  about 70 000 ft ' /min. The 
1500 f t ' /min from t h e  a c i d  hoods would thus be d i l u t e d  47 (70 OOO/ 
1500)times. 
4mg/m3 and o f  H C l  to 1.6 mg/m" 
below t h e i r  respec t ive  TLV. 

, 

The a i r  concent ra t ion  o f  HNO3 would be reduced t o  
These concentrat ions are  both 

The t h i r d  way, a combination o f  the  f i r s t  t w o  methdds. i s  
to  use a scrubber and d i l u t i o n  a i r  from the o the r  hoods. This 
method would reduce concent ra t ions  a t  the  f i n a l  exhaust s tock  to 
0.2 mg/m3 and 0.09 mg/m3 HCl .  Obviously us ing  t h i s  t h i r d  method 
r e s u l t s  i n  the lowest a c i d  concentrat ions a t  the  exhaust stack. 

Any o f  these th ree  ways t o  reduce emissions from the  a c i d  
hoods are  acceptable f r o m  an environmental v iewpoint .  A dec is ion  
must now be made as t o  how much.capita1 one i s  w i l l i n g  to inves t  
to reduce emissions. Ny recommendation i s  t h a t  exhaust a i r  from 
the  a c i d  hoods s imply  be d i l u t e d  w i t h  a i r  from the o the r  hoods and 
t h a t  no scrubber be used. Th is  recommendation s t r i k e s  a reason- 

problems of a scrubber. However, t h i s  recommendation i s  v a l i d  
only i f  the  new duc t  m a t e r i a l  i s  r e s i s t a n t  to HNO, HC l ,  HCLOI,, and 

. ab le  cos t /benef i t  balance and e l im ina tes  the  desigdmaintenance 

HzSOb. . 
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Attached i s  some in fo rma t ion  on c o r r i s i o n  res is tance o f  s t a i n -  
S ta in less  s t e e l  duct  t o l e r -  less s t e e l  (Type 316) to  HNO3 and H C l .  

a tes HNO, very w e l l ,  bu t  - not HCl. 
( s u l f u r i c  ac id )  a re  a l s o  used i n  the a c i d  hoods i n  small  amounts, 
so ma te r ia l  chosen for  the  duct  must a l s o  be r e s i s t a n t  to  these 
acids. Poss ib ly  some o f  the newer h igh  dens i ty  polymers would be 
a b e t t e r  choice than s t a i n l e s s  s t e e l  f o r  the  duct  o r  f o r  coa t ing  
a s t a i n l e s s  s t e e l  duct. 

H C I O s  (pe rch lo r i c  ac id )  and H ~ S O I ,  

TCG : pdb 

xc: Caro l ine  Wienke, H-12 
Robin DeVore, H-5 

I 



Attachment V 

ESTIMATED NO-- MISSIONS (metric tons) 
a 

Auto Emissions 

Power . Plant Bn is  s ions 

Explosive Waste Burning 

HN03 Decomposition 

1981 1980 1979 1978 

9.4 16.6 17.0 29.0 
- 

234 28 2 3 19 739 

0 . 5  0 . 6  0 . 6  6 .8  

15.7 11.3 9 . 1  12.6 

I 

I 
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N- Mexico Environmental ImproveiiJefii &aid 
P.E.R.A. Building . .  
P. 0. Box 2348 
a n t a  Fe, NeV Xexico .87501 

.. - . -. 
, .. - .  : . .  :. . ... . . . 

.. .. . . - .  . ... r _  . .. . 

. .  . ._ . a. 
July 29, 1972 

. . .  
. _  . .  

~. QUALITY CRITROL EGULATION . ’._ 
. .  , .. .. 

A new A i r  Quality Control Reguletian Nunber 703 is adopted t o  read: 
. . .  . . .. 

. .  
. .  

. .  . “703. REGISZRATXON 0F.AIR COtJTAMIlTANT SOUR&.-- . 

A. By February 1, 1973, the owner o r  operator of any comaercial 
or i ndus t r i a l  s t a t ione ry  source which emits more than two th0usar.d pounds - 
of any air contaninant per  year mst o b t a h  a r eg i s t r a t ion  c e r t i f i c a t e  
fo r  the source frm the department. 
commercial o r  i ndus t r i a l  s t a t ioca ry  source constructed a f t e r  August 1, 
1972, must obtain a r e f f i s t r a t ion  c e r t i f i c a t e  fo r  t h e  source from rhe 
department.wlthin one-fiundred eighty days a f t e r  the initial. s t a r tup  da te  
of the source. 

T‘ne mer or .opera tor  of any 

3. Any person seeking a regiotrat iDn c e r t i f i c a t e  sh211 do so by 
fi1ir.g a written appl icz t ioa  with the director .  Apglicatiorrs shall: 

1. 

2. 

- .. 3. 

4. 

5. 

6. 

7. 

8. 

9.  

.. . 

’ 30. 

be made on foms furirished 5y the department; 

s tate the  appl icant’s  same and mailing address; 

state the  name and address of the source; 

state the  data of the  a p p l h a t i o n ;  

descr ibe the  na ture  and amounts of any a i r  
con tadnzn t s  emitted f r o 3  the source: 

descr ibe the  mtcre of 211 grocesses and 
equipment vhicb produce a i r  contaminant 
emissions; 

I 
. 

I 
I 

describe’ the nature  and ef fec t ivesess  of any 
air po l lu t ion  cont ro l  equipment used; 

state the f u e l  used fo r  the senerat ion of heat ,  
steim and powez; 

state tbe norm1 opcrzting schedule of the  source 
in terms of hours per day, days per week, weeks 
per  month, and months per year: 

contain such o ther  relevant information as the  
deparLment may reascmabiy require;  and 

bm/4 /74 



. .  . - .  

l2, be aimed bv the applicant 01 his authorized 
representa t ive  , 

- . .  . .  .. - -  -. . 

C. Upon the  receipt of the infonnatirm' required to .be ubmitted 
by Subsection B of thia section, the department shall ieeue t h e  re-- 
tration certificate, - .  . . 

Any records or o the r  information furniehed to  *'department 
r e l a t i n g  to processes o r  production techniques unique to  the appli-t 
and carrsidered to be conf ident ia l  shall be c lea r ly  labeled as being 
conf iden t i a l  by the appl icant  an4 shall not be .made a p a r t  of any 
publ ic  record ualeas the appl icant  expressly agrees t o  its publication, 

D. 

-. ._  

. .  

E. Any m e r  or operator who is subjec t  t o  this eaction and Intends 
t o  s h t  down a source f o r  a period of one year or more shall n o t i f y  the 
department in wri t ing  of the actual da te  of shutdown Within f i f t e e n  days 
a f t e r  t he  shutdown date. 

I 

P. Anfawner o r  operator who is subjec t  t o  t h i s  sec t ion  and 
r e loca te s  a temporary ins ta l la t ior ;  shall n o t i f y  the department in writ ing 
of the  da t e  and site of t he  re loca t ion  within f i f t e e n  days of the  date 
of re loca t ion ,  . .  

. .  . - .  - 
-.. .. 

- .. . 
G. The department 'inay: 

2. exeaxpt from the reqrlirement of r eg i s t r a t ion  any . 
s t a t iona ry  source o r  c l a s s  of s t a t iona ry  sources; 

reduce the informational requiremznts contained 
in Subsection B of tSis section for any etatiouary 
source or class of stationary sources; 

. .  
2, 

. 

3.' provide for. the f i l i n s  of  a s ingle  appl ica t ion  and 
issuance of a s ingle  reg is t ra t ion  c e r t i f i c a t e  for _ .  

two o r  more s t a t iona ry  sources owned o r  operated 
by the  s n e  person; and 

4.  extend the deadline for r eg i s t r a t ion  f o r  any . 

source o r  class of sources. . 
. i 

H. 
s t ruc ture ,  f a c i l i t y  o r  i n s t a l l a t i o n  which enits or may emit any air 
con taminant " 

As used in this sect ion,  "s ta t ionary socrce" &as any building, 

0 

I 

I hereby c e r t i f y  that the  abcve Mr Quality Control Regulation flunber 703 
was adopted by the Emironmental Improvement Board on July 29, 1972. 

/--; 
. .  

I -  _ .  
'? .,/<<.--- -- L. -. 

.J&ES E. S?3EAD, Chili-. . _ .  
. . - .  

/Znviromental Improvement Board 
. .. 

I 
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: R a t u r n  To: 
e New Source Review Section 

Alr Quali ty  DlViSion 
, A P P L I C A T I O N  F O R  P E R M I T  

P. Environoental 0. Box 2348  Improvement Agency A N D  ' C E R T I F I C A T E  O F  R E G I S T R A T I O N  
Santa  Fe, New Hexfco 87503 P E N E R A L  F O R M  

F O R  

S O U R C E . S  L O C A T E D  W I T H I N  T H E  S T A T E  

~~~~ 

FOR BZA USE ONLY 
Application No. 
bpp. Rec'd. Date: 
Dote App. Complote: 

-I Hcviewod Dyr 
Approved/Disapproved: 
Date: 
ACQR: County: 
Date St .  Operation: 

O F -  N E W  H E X I  C O - ( ' ) : '  
. .  

Please onauer a l l  questions appl icable  to  your s p e c i f i c  bueincse, operat ion,  and products. 
Use t h e  abbreviat ion "N.A." f o r  "not a p p l k n b l e "  uherever appropriate .  

Submittal of procesa flow rhee te ,  equipment descr ipt iona,  p l o t  p lans ,  urd o t h e r  information may b e  required to  complete t h i s  rpp l ic r t lon .  

* '1. Name of Company: 2. Date Submltted? 

' 3. Hain OfI ice  Addrausr .Phone : 

Pereon t o  Contact: T i t l e :  Phone I 

4. Name and Hoiling Address (or loca t ion)  of nev p lan t  or modification: 

SECTICN 1 - GENERAL DATA 

( 8 1  ' Is U.S.C.S. qurdranpulor map or equivalent  ettachetl? . -  

5. Devcribe b r i e f l y  rhe type and capaci ty  of t h e  p l a n t  and nnturo of modiCic:itloire ( i f  appl icable)  and products: 

--.- 
I 

6. Class of land 4 t  plant  s i t e  (pr iva te ,  S ta te ,  Pedernl,Indisn, otc.):  . 
.7* le t h i o  Si te  P e r m e n t l  I€ not, liow long is i t  expected to  be occupied?' .. " '  . .' Date of Antlcipatcd S ta t tup : '  

drye per week, week8 per  month, ' Plonthr per  year. 8. Normal operat ing rchedule: ' hour8 per  day, - 
9. Specify peak operat ing periods: , . .  , 

10. Specify pcrccnt mnua1 production by quartcro: mc.- pel .  . , .Hnr.- Ha? , , Juno- Aiig. I , Sep.- Nov. 

Xotes: S u b d t t e d  in  accordance w i t h  N r  Qunllty Control Regulution NO. '132 Permits, end Regulation No. 703 Registrat ion.  
( ~ ) N o r i t l c a t i o n  of t h e  need for o t h e r  nddi t iona l  i n f o m a t i o n  required to  complete t h i s  a p p l i c s t i n n  w i l l  be  given EO t h e  

appl icant  by t h e  Air Qual i ty  Division wi th in  10 days a f t e r  t h e  r e c e i p t  of  t h e  appl icat ion.  
vi11 not be conaidotod t o  bo complete u n t i l  t h e . d a t e  of si ibmltt4l  of such a d d i t i o n a l  information. Tho #rant lo# or 
deninl of t h e  p e d t  ~ l l l  be made v i t h t i  30 days n f t e r  th i s  campletion dato.  

Ceological Survey quadrangular map o r  equivalent  map showing t h e  exmt l o c r t l o n  of the propored cons t ruc t ion  or modification, 

F i l i n i  of t h e  appl ica t ion  

( a }  Regulation NO. 702, Sect ion D, Item 5 requi res  t h a t  th i s  appl ica t ion  b e  accompanied by U. S. Dept. of t h e  IatIrior 
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, 

- 
P 

A RAVJ -n . , 
Quantity ('1 Unit Type Compo+ tion ' Condl t i o n  ('I No. ( 1  1 

- 

. -  . 
8 .  UATeRXhLS PEODUCED (DO NOT INCLUDE EHISSTONS AND PRODUCXS LISTED XN SECTIONS 4. 8. AND 9)  



P 

E S T I H A T E S  O F  A I R  P O L L U T A N T S  
Quant i ty  of 

(2 1 ' Pol lu tan t  No. 1 Pol lu tan t  No. 2 Pol lu tan t  No. 3(') , ~ o ! l f  Operation 
Unit Procear o r  

r Y T~PC(') Ounn t i t y  pYpe(' 1 Qunn ti t Y  
(3 
(61 

7 . .-..--. -. .- I 

I I I I i I i. I I 

Notes: 

* 

Barir of Ertimates(') 

I 

I I -. ~ - .  

Give. a d i f f e r e n t  number'io each u n i t  corresponding to u n i t  numbers i n  Sect ions 2 through 9. 
Smelter furnace, asphal t  p lan t  d r i e r ,  iron-melting cupola,cement manufacture-dry procese, so lvent  c leaner ,  etc. 
Cas flow r a t e  i n  s tandard cubic  fee t  per  minute ( a t  7OoP, 14.71b./sq. in.) (Tots1 oE a l l  gaser from each source i n d u d i n 8  water  vapor). 
P a r t i c u l a t e  m e t e r  (give chemical descr ip t ion) ,  S u l f u r  Dioxide, Carbon Monoxide,, llydrogen Sul f ide ,  Nitrogen Oxidar , etc. 
In lb . /hr .  a t  f u l l  production rate.'. 
E i t i s a t c d  t o t a l  f o r  one year ,  i n  Ton6 (2000 lbs.).. 
11t n:ore than 3 types of pol lueants  are expected, use 2 o r  more spaces f o r  the  name unit ,  o r  r t t n c h  a d d i t i o n a l  r h e e t r  i E  required. 
'From precess Gurterial balances, f i e l d  tests by p lan t  or equipment manufacturer, EPmA emirmion f a c t o r ,  other .  

U n i t  C A S  C L E h N I H C  E Q U I P H E N T  A I R  P O L - L U T A N T S  E H I ' T T E D  T O  S T A C K S " )  

k n u f a c t u r e r  P o l l u t a n t  No. 1 Pol lu tan t  No. 2 Pol lu tan t  NO. 3(') Con t 
. X by. and node1 No. 

3 . 0 )  r v  

vpe( ' ) ,  Quont i tp  Type{') Quant i ty  Type!'! Quan.tity d6fnht llov Determined(') 
Type(') 

(6) 

(7) 
~ ~~~ - 

4 

h 



Approximote expected c a p i t a l  investmelit of new or modifiod , air pol lu t ion  cont ro l  equipment: $ 

Capital  inveetment and i n e t r l l o t i o n  dr te (a)  of olreody ine tn l l ed  proceee ond nir pollut ion cont ro l  equipment: 

U n i t  Stack 
Height, 

NO 0 P t  . - 

SECTICH 6 - STACK DATA 

Insicla 
Diameter, 

F t .  

I 

.Unit Pollucont Type of instrument ( 1 1  Manufacturer - Model No. Range(" S e n s i t i v i t y  Accuracy No. 

w - 
\ 

w 

c 

E X I T  G A S  
C . 0  N D I T I O  N S "I I S A M P L I N G  P O R T S  

.ze I. o c a c i o m  * - e  

- I  

Notee: 

Location of 110/120 V BC e l a c t r i c a l  power neoreet  t o  s tack:  

(r)ff  conditions are not a t  ac tua l  s tack  exit ,  epecify loca t ion  f o r  which ertimabee a r e  made. 
{2)Exemple: 8 por t s  a t  45. ,  25 '  from top. 

What provieione are made for a c c e e e i b l l i t y  t o  r t a c k  a a m p l i n ~  porte? 

SECTICN 7 - EMISSICN k m m  h u r ~  



.' SECTIolV 8 - HMPRIXlbS AIR Pa.LUlMS( ' )  OMER TOXIC UiEMIuVSj PND ODbRS .. 
A. Describe any hazardous a i r  po l lu tan ts  and tox ic  c h e d c o r q  used or  emitted i n  p lan t  p,roceeeee.r') 

Unit( '1 De ec ti p t ion o f Chemicals(') f J )  to H o w ,  W h e r e  E m i t t e d ( ' )  
Quant i ty  E m i t t  

Atmosphere 
I 

'Notes:  ~ ( i ) A s b e s t o s ,  beryllium, and mercury a s  spec i f ied  i n  Federal  Regieter April  6, 1973, Por t  X I ,  pp. 8820 through 8850. 
I I I I 

( r )L i s t  other  chemicals considered harmful i n  upall  amounts or concentrat ions and not  ,covered i n  Section8 4 6 5. (Sx: Arsenic and cadmium cpds.) 
(#)Give u n i t  number from Sect ion 4 i f  previously l i s t e d ;  i f  no t ,  deacr ibe source of tox ic  emissions. 
(s)Give chemical composition i f  known. 
(s)Cive i n  l b i  per hr., day, week, o r  year  (specify which). 
( 8 ) I f  emitted i n  separa te  s tack ,  give s tack  condi t ione;  I€  added to another s t a c k  flow, specify which one. 

B. Describo oourcer.md c h a r a c t e r i s t i c s  of MY odors emit ted from plant  procesaer: 

I 

IJar te  Materiel  Hethod of(,) I n c i n e r a t o r  Auxilidry vpe m d  Eff ic iency Estimate of Air Pol lu tan ts ,  i f  any 
urnr i ty  

Fu=l(s) PW TYPO(') 
of Mr Clan 

Eq u i p r n  t 
Capacity ' Disposal 
Lb. per  llr. Uoed (I) . h u n t  

tio. y q  ' r n e I d  

r 

S E C T I W  9 - WASTE PRODKT DISPOSAL (SOLID PND LIQUID WASTESj . N D  AUXILIARY INCINERATION EMISSICW NOT =RED IN SECTICNS 4 5) 
A. Auxiliary Inclnorat lcn Oparotion: 

Normal on-aite combustion operot ing schedule: hours per  day, doys pdr  week, veeks pe r .  year. 
Seasonal or peak combustion operat ing periodr ( spec i fy) i  

" 

a 

(P)k ' i iS :e  ,paper,-wood chipli, rubbish,  grrbage, ac ids ,  o i l s ,  e tc .  . 
{8)Pounds, tons, o r  gal lons per  year. 
(b)Incinerator ,  r i n g l e  chomber; inc inera tor ,  double chamber; 

(6JGive G n p r a l  type (cyclone, scrubber ,  etc.). i f  any, weight ef i ic iency.  
(7)Cive major po l lu tan ts  (ash, smoke, SOz, etc . ) .  
( D ) C i w  e b t i m t e r  i n  pomds or tona. 

. 

aani tnry '  l a n d f i l l ;  e tc .  

SECTION u] - CERTIFICATION 
I, the undcrsigned, a respons ib ls  o f f l c c r  of the  appl icant  C O ~ ~ ~ M Y ,  c e r t i f y  that ,  t o  the  bee t  of my knowledge, t h e  information s t a t ed  on t h i s  

appl icat ion,  together with associoted drawinge, s p e c i f i c a t i o n s  and o t h e r  da ta ,  give a t rue  and complete rapresenta t ion  of the planned new p l a n t  or 
modifications to  M c x i s t i n g  plant  with respect  to a i r  p o l l u t i o n  sources and c o n t r o l  equipment. I a l so  understand t h a t  MY e i g n l f i c o n t  omissions, 
errors,  or  misrepresentations i n  these da ta  w i l l  be C ~ U B C  f o r  revocation of p a r t  OK a l l  of t h i s  permit. 

Naple (typo) Signed T i t l e  

Page 5 of 5 



LOS -OS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545 

Telephone Ext: 

TO 

THRU : 
FROM 

SUBJECT 

SYMBOL : 

MAIL STOP: 

o F F I c r f v l  E M o RAN D u M 
Harry S. Jordan, Asst. Div. Leader, HDO DATE' January 17, 1978 
MS 400 
Wayne R. Hansen, H-8 Group Leader, MS 49 

7' G Roger W. Ferenbaugh, H-8 \L& 

ATNOSPHERIC EMISSIONS OF NON-RADIOACTIVE MATERIALS 

H8-79-12 

-__ . ---- - 
490 

The Clean Air Act of 1970 (42 USC 7401 et seq., as amended) 
acknowledges the necessity for control of ambient air quality and 
provides a general framework by which air quality standards are to 
be established and air quality maintained. Section 40 of the Code 
of Federal Regulations, entitled "Protection of the Environment," 
is a compilation of the standards which have been established and 
the procedures and mechanisms by which air quality control i's to be 
effected. Under the existing 'plethora of pollution control regula- 
tions, a certain amount of authority for ensuring compliance with 
pollution regulations is vested with the' states, and a large body of 
state and local pollution regulations consequently exist. For many 
years, federal facilities, although expected to comply with federal, 
state, and local pollution regulations, did not have to follow all 
of the procedural requirements normally entailed. As a result of 
recent congressional decisions and executive orders,. however, culminating 
in Executive Order 12088 (Federal Compliance with Pollution Control 
Standards) issued on October 13, 1978 (43 FR 47707), federal facilities 
now must comply with all aspects of all applicable pollution control 
standards and regulations. 

At LASL, movement in this direction had started even before the 
most recent executive order. 
Jack R. Roeder, Director of the Operational Safety Division of the 
Albuquerque Operations Office, notified Kenneth R. Braziel, Area Manager 
of LAAO, of the necessity of full compliance with all regulations. This 
requirement subsequently was substantiated in a memorandum dated March 2, 
1978, which originated in the office of Sally M. Gerety, legal counsel 
for LAAO. Responsibility for ensuring compliance with pollution regulations 
at LASL was delegated to H-7 and H-8 in a memorandum from Harry S. Jordan 
dated March 14, 1978. H-7 was given responsibility for water pollution, 
and H-8 was given responsibility for air pollution. Although the memorandum 
of March 14 specifically mentioned only the Water Pollutiontontrol Act, 
the Safe Drinking Water Act, and the Clean Air Act, this has been inter- 
preted to include all applicable air and water pollution regulations as a 
result of Executive Order 12088. 

In a memorandum dated September 30, 1977, 

I 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF C A L I F O R N I A  

LOS ALAMOS. NEW MEXICO 87544 

TO: Harry S. Jordan - 2- DATE: Januairy 17, 1979 

. Following t h e  assignment t o  H-8 of  t h e  r e s p o n s i b i l i t y  for ensuring 
compliance with appl icable  a i r  p o l l u t i o n  r egu la t ions ,  a survey of  t h e  
LASL complex was undertaken t o  i d e n t i f y  those  opera t ions  which should 
be r e g i s t e r e d  with or repor ted  t o  t h e  S t a t e  of  New Mexico. The s t a t e  
has  e s t ab l i shed  s p e c i f i c  a i r  po l lu t ion  s tandards f o r  s eve ra l  p o l l u t a n t s  
and i n  addi t ion  has promulgated emission cr i ter ia  for many types of  
operat ions.  Emissions and opera t ions  a t  LASL which have been reviewed 
t o  da t e  inc lude  t h e  a spha l t  p l a n t  operated by t h e  Zia Company, beryl l ium 
shop emissions, gaso l ine  s to rage  and combustion, t h e  TA-3 power p l a n t ,  
p a r t i c u l a t e  emissions,  s u l f u r  dioxide emissions, v o l a t i l e  chemical and 
gas emissions,  waste explosive burning, dynamic t e s t i n g ,  and t h e  lead 
pouring operat ions i n  t h e  Zia Company shops. Each of t hese  p o t e n t i a l  
po l lu t ion  sources w i l l  be reviewed i n  a separa te  s e c t i o n  of t h i s  memorandum. 

. 

In add i t ion  t o  t h e  s p e c i f i c  s tandards and opera t iona l  r egu la t ions  
e s t ab l i shed  by t h e  state,  t h e  Ambient A i r  Qual i ty  Standards and A i r  Control 
Regulations a l s o  conta in  a skc t ion  (704) which reads as follows: 

T h e  owner or opera tor  of any commercial 
or i n d u s t r i a l  s t a t i o n a r y  source which emits. 
more than two thousand pounds of any a i r  
contaminant p e r  year  must ob ta in  a r e g i s t r a -  
t i o n  c e r t i f i c a t e  f o r  t h e  source from t h e  
department. If 

I .  
The LASL complex uses  l a r g e  q u a n t i t i e s  of  var ious v o l a t i l e  chemicals and 
gases which could r e q u i r e  r e g i s t r a t i o n  depending on t h e  q u a n t i t i e s  which 
a c t u a l l y  f i n d  t h e i r  way i n t o  t h e  atmosphere. 
Duran, Program Manager o f  t h e  Enforcement Branch o f  t h e  s ta te  E I D ,  i n  an 
attempt tb c l a r i f y  t h i s  r egu la t ion  with respec t  t o  i t s  app l i ca t ion  t o  t h e  
LASL complex. 
Qual i ty  A c t  i n  such a way as t o  include any substance which i s  introduced 
i n t o  t h e  atmosphere. Mr. Duran ind ica ted  t h a t  t h e r e  are some substances . 

in which t h e  s ta te  is  more i n t e r e s t e d  than o thers ,  but t h e r e  i s  no 
p r i o r i t y  list t o  t e l l  us  which substances are more important.  
also s a i d  t h a t  f o r  an i n s t a l l a t i o n  such as t h e  LASL complex, i nd iv idua l  
f a c i l i t i e s  within t h e  complex could be considered as sepa ra t e  emission 
sources  except i n  those  ins tances  where fac i l i t i es  are c l o s e  enough t h a t  
they should be considered as one source.  
are t f c lose  enough" i s  highly sub jec t ive  as t h e r e  are no guide l ines  t o  
a i d  i n  t h i s  determination. 
t h a t  t h e r e  is  a l a r g e  number of  groups and f a c i l i t i e s  s c a t t e r e d  tliroughout 
t h c  LASL complex, each us ing  widely varying q u a n t i t i e s  of  a v a r i c t y  of 
chemicals. To inventory t h e  loca t ions  and discharge po in t s  of  a l l  chemical 
emissions and obta in  estimates of  t h e  amounts of each chemical vaporized 
during normal opera t ions ,  which would be necessary i n  o rde r  t o  de f ine  
complexes o f  f a c i l i t i e s  t h a t  should be c l a s s i f i e d  as ind iv idua l  cmission 
sources,  would t a k e  3n ino rd ina te  amount of time i f  it even would be 
poss ib le .  

I have t a lked  t o  J. David 

The term "air contaminant" i s  def ined i n  t h e  s ta te  A i r  

Mr. Duran. 

Determination of when fac i l i t i es  

The matter i s . f u r t h e r  complicated by t h e  fact 

A more reasonable method of proceeding would be t o  r e g i s t e r t h e  



LOS A L A M O I  SCIENTIFIC L A B O R A T O R Y  
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 117544 
I 

I 
I 

Harry S Jordan -3- DATE: January 17, 1979 TO: 

LASL complex as a whole as an emission source for all substances which 
are known to be introduced into the atmosphere throughout the complex 
in quantities exceeding 2000 lb/yr. For some chemicals, such as 
ammonia, ethanol, and methanol, the determination of whether more than 
2,000 lb/yr are being emitted may be difficult because there are no 
identifiable "large users" within the complex. However, the approach 
of designating the LASL complex as a whole as an emission source is 
still a more workable solution than trying to group facilities within 
the complex into a number of emission sources. 

. I  
Asphalt Plant - Regulation No. 501 of the air quality.standards 

and regulations deals with particulate emissions from asphalt plants. 
The maximum allowable particulate emission rate in lb/hr is a function 
of the aggregate process rate in lb/hr. In 1977, Kramer, Callahan, and 
Associates were hired t o  conduct a particulate analysis of the Zia Company 
asphalt plant. 
September of 1977. 
plant was 75 tons per hour. 
a plant of this size under state regulations is 35 lb/hr. The measured 
emission rate of 1.8 lb/hr is well below this. 
emission rate is only about 5% of the allowable rate, the asphalt plant 
is nevettheless registered with the state €ID. 

Their findings were presented in a report issued in 
At that fime, the aggregate production.rate of the 

The allowable particulate emission rate for 

Even though the actual 

Beryllium Shop .- Section 201'of the air quality standards and regula- 
tions specifies the maximy allowable 30-day average concentration for 
beryllium to be 0.01 pg/m . H-5 monitors beryllium concentrations in the 
stack gas from the beryllium shop. Based on these analyses, the total 
quantity of beryllium emitted to the atmosphere for the period of August 
1977 through May 1978 was slightly less than 19 yg. 
in the stack gas ranged from 0.001 to 0.009 pg/m . 
itself meets the state standard even without considering the dilution 
that occurs as the stack gas mixes with ambient air, and the total amount 
of beryllium emitted obviously does not require registration under the 
2000 lb/yr regulation. 
indicates that this emission pattern has persisted for some time. 

The concentrations 
Thus the stack gas 

Data compiled by H-5 during the early 1970's 

Gasoline Storage and Combustion - A large fleet of cars and trucks 
Associated with is maintained fo r  the LASL complex by the Zia Company. 

the operation of these vehicles are inputs to the atmosphere of gasoline, 
which evaporates from storage tanks and gasoline pumps during refueling, 
and of various combustion products emitted during vehicle operation. 
These combustion products include carbon monoxide, hydrocarbons, nitrogen 
oxides, sulfur oxides, and particulate matter. Using the data from the 
Zia Company on total gasoline usage for fiscal year 1978 and gasoline . 

usage for vehicles of various size classes, emission estimates can be 
made using the most appropriate emission factors from the EPA's Compilation 
of Air Pollution Emission Factors. These estimates are as follows: 

I 
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I 
gasoline evaporative losses - 31.2 tons/year 
carbon monoxide - 235 tons/year 
hydrocarbons - 23.0 tons/year 
nitrogen oxides - 32.0 tons/year 
sulfur oxides - 1.2 tons/year 
particulates, exhaust - 0.7 ton/year 
particulates, tires - 1.3 tons/year 

The emissions from the vehicles are not from a stationary 'source and 
thus do not come under the 2000 lb/yr regulation, but the gasoline 
storage and refueling stations technically should be registered with the 
state as an emission source. 

Power Plant - Section 604 of the air quality standards and regula- 
tions establishes limits for XOx emissions from gas bufqing equipment. 
Facilities which have a heat input of less than 1 x 10 BTU/year/unit 
are exempt from these standards. 
calendar year 1977 (see Tablk 1) show the heat input to the power plant 
boilers for that year to be as follows: 

12 

The data from the Zia Company for 

Boiler KO. 1 - 0 . 7 4 ~ 1 0 ~ ~  BTU 
Boiler No. 2 - 0 . 8 2 ~ 1 0 ~ ~  BTU 
Boiler KO. 3 - 0.55~10 BTU 

The power plant is thus just below the exemption threshold. 
data from 1976 indicate that the heat input, at least for the time 

- being, is stable at about this magnitude. The power plant is registered 
with the state, and the heat input to the boilers is reported to the €ID . 

each ear. 
1x10'' BTU/yegr/unit , the applicable state standard for NOx emissions is 
0.3 lb NO /10 BTU.. Under normal operating conditions, this is equivalent 
to a stad gas concentration of 248 ppm. Actual measurements of the NOx 
concentration in the stack gas are in the range of 30 to 50 ppm. 

Corresponding 

If the heat input to the boilers should increase above 

In addition to the TA-3 power plant, there are three small steam 
generating plants within the LASL complex. 
input for all of these plants is on the order of 15% of th'at of the 
power plant, and so they do not require registration. 

However , the c-ombined heat 

Particulate Emissions - The criteria f o r  particulate material are 
covered in Section 201 of the air quality standards and regulations. 
These criteria do not regulate particulate emissions per s'e but instead - specify allowable ambient concentrations. The allowable concentrations 
are as follows: Maximum 

Coneentrzjtions 
24 hour average 150 w / m g  

. 30 day average * 90 )rg/mg 
7 day average 110 vg/m3 

annual geometric mean 60 $g/m ' 

I 
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. P a r t i c u l a t e  measurements f o r  Los Alamos and White Rock are made p e r i -  
o d i c a l l y  by t h e  s ta te  E I D ,  and t h e  d a t a  f o r  calendar  yea r  1977 are shown 
i n  Tables 2 and 3. 
hour averages,  and annual geometric means have been ca l cu la t ed  from t h e  
data.  
wi th in  t h e  s t a t e  s tandards .  
ca l cu la t ed  from t h e  da t a  as given. The 24 hour averages r a r e l y  exceed 
t h e  30 d3y average s tandard,  however, so t h e r e  i s  no reason t o  suspect  
t h a t  e i t h e r  t h e  7 day average or 30 day average .s tandards  are ever  
exceeded. Considering t h e  r e l a t i v e l y  low ambient p a r t i c u l a t e  concen- 
t r a t i o n s  which p r e v a i l  i n  Los Alamos County, t h e  p a r t i c u l a t e  measure- 
ments provided by t h e  s t a t e  seem t o  be adequate f o r  monitoring t h i s  
parameter . 

The numbers i n  t h e s e  t a b l e s  are comparable t o  24 

Both t h e  24 hour averages and t h e  annual geometric means a r e  w e l l  
True 7 day and 30 day averages cannot be  

.Sect ion 201 of  t h e  a i r  ' qua l i t y  s tandards and regula t ions  a l s o  
includes a s tandard for heavy metal content  of  p a r t i c u l a t e  matter. 
(Heavy metals are def ined by t h e  s ta te  as any metals with an atomic 
number o f  g r e a t e r  than 21. This  means a l l  metals with an.atomic number 
. g rea t e r  than t h a t  o f  scandium and inc ludes  lead ,  a common a i r  p o l l u t a n t  
from gasol ine  combustion, and i r o n ,  a common cons t i t uen t  of suspended 
s o i l  p a r t i c l e s ) .  The s tandard  f o r  heavy metal content  of  p a r t i c u l a t e  
mat te r  i s  10 vg/m . 
mat ter  has  not  been measured, bu t  t h e  e x i s t i n g  p a r t i c u l a t e  sampling 
network ( f o r  monitoring rad ionucl ides  and r a d i o a c t i v i t y )  i s  being 
modified s o  t h a t  some estimate of heavy metal content  o f  p a r t i c u l a t e  
mat te r  can be obtained. I n i t i a l l y  t h i s  w i l l  involve analyzing s e l e c t e d  
p a r t i c u l a t e  samples f o r  t h e  twenty or t h i r t y  elements most l i k e l y  t o  
con t r ibu te  t o  t h e  o v e r a l l  heavy metal content.  

3 In  t h e  past, heavy metal content  of  p a r t i c u l a t e  

S u l f u r  Dioxide Emissions - The state s tandard  f o r  s u l f u r  dioxide,  
which is  a l s o  found i n  Sec t ion  201 o f  t h e  a i r  q u a l i t y  s tandards  and 
r egu la t ions ,  i s  s e t  a t  a 24 hour average o f  0.iO ppm-and an annual 
a r i t h m e t i c  average of 0.02 ppm. There are no major s u l f u r  dioxide 
emission sources  i n  t h e  Los Alamos a r e a  a t  t h i s  time and so rou t ine  
monitoring f o r  t h i s  contaminant is  not  absolu te ly  necessary,  although 
monitoring of background l e v e l s  would be d e s i r a b l e  for informational  
purposes. 
by t h e  state t o  determine background l e v e l s  r e s u l t e d  i n  no  hourly 
measurements above t h e  minimum de tec t ab le  l e v e l  of 0.01 ppm. 

A series of measurements made i n  October and November o f  1976 

Volati le Chemical and Gas Emissions - Records of var ious  v o l a t i l e  
. and/or dangerous chcinical and gas usages were kept f o r  s eve ra l  years  by - 

H-5. 
pattern over t h e  p a s t  s eve ra l  years  for chemicals and gases  f o r  which 
LASL may have t o  be r e g i s t c r e d  as an emission source under Sect ion 704 
of t h e  a i r  q u a l i t y  s tandards  and r egu la t ions  ( t h e  2000 l b /y r  r egu la t ion ) .  

These records have been updated, and Table 4 shows t h e  usage 
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As-an i n i t i a l  a t tempt  t o  determine t h e  yea r ly  atmospheric input  o f  t h e s e  
chemicals and gases ,  groups wi th in  t h e  LASL complex which used over  1500 
l b  of any of these  chemicals during t h e  p a s t  year  were contacted and 
asked t o  e s t ima te  t h e  amounts of t h e  chemicals and gases  which escaped 
t o  t h e  atmosphere during t h e i r  operat ions.  
losses broken down by group. 
groups contacted are as follows: 

Table 5 shows t h e  est imated 
Tota l  es t imated lo s ses  for  a l l  o f  t h e  

acetone - 6000 l b  
carbon monoxide - 9000 l b  
e t h y l  a c e t a t e  - 3600 l b  
f reons  - 7200 l b  
helium -15000-30000 l h  
methyl e t h y l  ketone -7800 l b  
methylene ch lo r ide  -1700 l b  
s u l f u r  hexaf luor ide  -18100 l b  
t r i ch lo roe thane  -30300 l b  
t r i c h l o r o e t h y l e n e  -4500 l b  

On t h e  b a s i s  of t h e s e  f i g u r e s ,  t h e  LASL complex should be  r e g i s t e r e d  
with t h e  s t a t e  as an emission source f o r  a l l  of t h e s e  chemicals except 
perhaps methylene ch lo r ide .  There a r e  two q u a l i f i c a t i o n s  which should 
be noted, however. One is  t h a t  t h e s e  f i g u r e s  represent  estimates only 
of l o s ses  t o  t h e  atmosphere by t h e  groups contacted.  
only l a r g e  use r s  ( i n  excess of  1500 lb /yr )  were contacted.  Other chemi- 
cals probably w i l l  be added t o  t h e  l i s t  r equ i r ing  r e g i s t r a t i o n  when 
smaller use r s  of chemicals are inventor ied.  Refinement of t h e  d a t a  
regarding atmospheric l o s ses  o f  chemicals and gases i s  cont inuing.  

The o t h e r  is t h a t  

. 

One atmospheric contamination problem which i s  not  s p e c i f i c a l l y  
addressed by s ta te  a i r  q u a l i t y  s tandards and r egu la t ions  involves  chemical 
r eac t ion  or degradat ion which occurs subsequent t o  emission. Ni t r ic  
ac id ,  for example, may decompose t o  l i b e r a t e  n i t rogen  oxides ,  and f reons  
are well-known t o  undergo r eac t ions  with o t h e r  components of t h e  atmos- 
phere. 
n i t r i c  a c i d  decomposition) can be made, but  f o r  most of t h e  r e a c t i o n s  no 
estimate is  poss ib l e .  

Estimates of  t h e  products  of some of  t h e s e  r e a c t i o n s  (e.g., 

Waste Explosive Burning - As a rou t ine  p a r t  of LASL opera t ions ,  
many types  of  dynamic t e s t i n g  experiments us ing  a v a r i e t y . o f  explos ive  
formulations a r e  c a r r i e d  out .  
and/or machining o f  t h e  explosives  i n t o  t h e  appropr ia te  conf igura t ions  
for t e s t i n g .  As a r e s u l t  of t h e s e  f a b r i c a t i o n  opera t ions ,  much excess 
or waste material is generated i n  t h e  form of  machine c u t t i n g s ,  m i s -  
c a s t ings ,  mater ia l  washed i n t o  t h e  sumps, e t c .  These high explos ive  
wastes must be disposed of, and t h e  method used c o n s i s t s  of open burning. 

Most of  t h e s e  experiments r equ i r e  c a s t i n g  
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Open burning of high explosive wastes is permitted under Section 301(8)(3) 
of .the New Mexico Air Quality Regulations. The open burning operation 
involves'arranging the waste materials on tar paper, soaking them with 
kerosene, and detonating everything from a remote bunker. The explosive 
mixture burns at a high temperature for several minutes, and a variety of 
combusion products are emitted during the process. 
types and amounts of materials emitted has been made according to the 
procedure outlined below. 

. 
An estimate of the 

Estimated HE Waste Burned in 1977 
Dry HE - 27915 lb 
Wet HE - 13655 lb 
Equipment Flash - 3000 lb 

Estimated Composition of HE Burned 
10% cyclotol and octo1 
20% TAT B (t r i ami no t r in i t rob en z en e) 
70% RDX'and HMX 

. The Mason I Hanger-Silas Mason C o . ,  Inc. has obtained information on 
emissions from "open burning" (actually an expanding chamber) of various 
high explosive formulations. 
are not the same formulations burned at LASL, the compositions and burning 
characteristics are similar enough that.their data can be used to estimate 
types and amounts of emissions from LASL's open burning operations. Using 
the Mason E Hanger-Silas Mason data and the figures given above for types 
and amount of HE burned, the following estimates of emissions can be made. 

Although the fornulations which they used 

. 

(entries are in lb) 

NO - co Hydrocarbons . Particulates 
-X 

TATB 675 252 5 810 
other 676 

1351 
98 
350 

--- 
810 

In addition to these major pollutants, inestimable but probably relatively 
small quantities of HF, HC1, P 0 and perhaps other gases are given off 
from the various plasticizers &a'other additives incorporated into. the 
formulations. 

In addition to the emissions from burning of waste explosives, WX-3 . . also burns waste oil and miscellaneous trash (paper, boxes; etc.). 
Estimates of the quantities of these materials burned are as follows: 

oil - 1300 galS 
trash - 11600 ft 

The emission factors given by EPA in Compilation of.Air Pollution 
Emission Factors can be used to estimate emissions from these burning 
operations. Applying these emission factors gives the following results: 
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Oil: particulates - 30 lb 
carbon monoxide - 5 lb 
hydrocarbons - 4 lb 
nitrogen oxides - 104 lb 
carbon monoxide - 3205 lb 
hydrocarbons - 1131 lb 
nitrogen oxides - 226 lb 
sulfur oxides - 38 lb 

Trash: particulates - 6.03 lb 

The following table summarizes the data from all burning operations. 

6 E waste 1 trash total . 
entries are in lb 

01 - 
carbon monoxide 350 5 3205 3560 
hydrocarbons 5 .  4 1131 1140 
nitrogen oxides 1351. , 104 226 1681 
part i cul at es 810 30 603 1443 
sulfur oxides --- -- 38 38 

These figures indicate that LASL should be registered with the state as 
an emission source for carbon monoxide and perhaps for nitrogen oxides. 
CNC-4 is known to emit large quantities of carbon monoxide (see Table 5) 
and also has indicated that they introdilce a small amount of nitrogen 
oxides (about 200 lb/yr) into the atmosphere. 
known to enter the atmosphere thus is close to the 2000 lb/yr limit, 
which further supports the recommendation that LASL be registered as an 
emission source for KO 

The total amount of NOx 

X' 

Dynamic Testing - The dynamic testing operations themselves use 
about 10000 lb/yr of explosive materials. 
during the tests, resulting in an input to the atmosphere of several 
potentially toxic metals, including lead, beryllium, and uranium. 
Experiments were carried out in 1976 to estimate the atmospheric input 
of these metals. 
persion following detonations and actual sampling of the plume through 
use of an airplane. 
R. Roeder, Director of the Operational Safety Division of the Albuquerque 
Operations Office, on March 15, 1977, with a cover letter of explanation 
from George L. Voelt, b1.D. They were also presented in the 1977 Environ- 
mental Surveillance Report. 
the surveillance report showing the estimated concentrations of lead, 
beryllium, and uranium-resulting from the testing, along with the applicable 
standards. In no instances do the estimated concentrations exceed the 
standards. 

Some materials are volatilized 

The experiments included modeling of the plume dis- 

The results of these experiments were sent to Jack . 

Table 6 is a reproduction of a table from 
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. A series o f  tests was conducted by Pantex i n  a &foot  
sphe r i ca l  bomb t o  determine t h e  gaseous products  of explosive 
detonat ions.  The i r  f i nd ings  were summarized as follows. 

Combustion appeared t o  be  completed f o r  a l l  
explosive materials t e s t e d .  Products were 
b a s i c a l l y  N2, C 0 2 ,  and H20 with a t r a c e  of 
NH3 i n  t h e  water c o l l e c t e d  and a small 
amount of N 2 0  i n  t h e  TNT products .  

On t h e  b a s i s  of t h e s e  da t a ,  a safe conclusion seems t o  be 
t h a t  no s i g n i f i c a n t  q u a n t i t i e s  o f  any gaseous a i r  p o l l u t a n t s  
are generated during explosive de tona t ions .  

I 
Lead Pouring Operations - On October 5,  1978, t h e  €PA 

publ ished a National Ambient A i r  Q u a l i t y  Standard f o r  lead  
-(43 FR 46264). 
Company i n t e r m i t t e n t l y  opera tes  a small l ead  pouring f a c i l i t y  
a t  SM-38 t o  provide l ead  b r i c k s  f o r  t h e  LASL complex a s  
needed. 
from an occupat ional  s a f e t y  and h e a l t h  aspec t ,  and it i s  
consequently completely enclosed i n  a shee t  metal hood which 
is vented t o  t h e  atmosphere through t h e  top  of  t h e  bui ld ing .  
Because of t h e  small s i z e  o f  t h e  f a c i l i t y  and t h e  f a c t  t h a t  
it does opera te  only i n t e r m i t t e n t l y ,  t h e r e  i s  l i t t l e  l ike l ihood 
t h a t  t h e  lead  concent ra t ions  i n  t h e  ambient a i r  are s i g n i f i c a n t l y  
a f f e c t e d  by it. 
however, t o  ob ta in  atmospheric lead concentrat ions t o  determine 
whether t h e  opera t ion  is having any effect on t h e  immediate 
surroundings.  

The s tandard  was s-et at-  1 .5  ug/m3. The Zia 

This f a c i l i t y  prev ious ly  was inves t iga t ed  by H-5 

P a r t i c u l a t e  samplers nearby a r e  being modified, 

Summary - A t  the. p re sen t  t i m e  t h e  only LASL opera t ions  r e g i s t e r e d  
with t h e  state are t h e  Zia  Company a spha l t  p l an t  and t h e  TA-3 power 
plant.  No LASL opera t ions  are i n  v i o l a t i o n  of New Mexico s ta te  a i r  

Under Sect ion 704 of t h e  New Mexico 
A i r  Po l lu t ion  Standards and Regulations,  LASL should be  r e g i s t e r e d  with 
t h e  s ta te  a s  an emission source for  gasol ine ,  acetone, carbon monoxide, 
‘e thyl  ace t a t e ,  f reons ,  helium, methyl e t h y l  ketone, s u l f u r  hexafluoride,  
t r i ch lo roe thane ,  t r i ch lo roe thy lene ,  and probably a l s o  for  methylene 
ch lo r ide  and n i t rogen  oxides.  E f f o r t s  are underway t o  a s c e r t a i n  whether 
any o t h e r  chemicals are introduced i n t o  t h e  atmosphere i n  q u a n t i t i e s  

. l a r g e  enough t o  r e q u i r e  r e g i s t r a t i o n ,  and these  e f f o r t s  almost c e r t a i n l y  
w i l l  add t o  t h e  list of chemicals f o r  which LASL needs t o  be r e g i s t e r e d  
as an emission source.  

. p o l l u t i o n  s tandards  and r egu la t ions .  

. 

I 



TABLE 1: Natural Gas Usage i n  
Power Plan t  - 1977 

@Tu) Z d B o i l e r  #2 @TU) #3 @TU 1 - 
Month - 
BTU Content 

J 
F 
M 
A 
M 
J 
J 
A 
S 
0 
N 

' D  

1120 
1035 ' 

1027 
1099 
1055 
1042 
1059 
1048 
1036 
1026 
1026 
1069 

TOTALS 

10 (x10 7 ) (XlOlO) ( x 1 ~ 7 )  (xl 010) ( x 1 ~ 7 )  (x10 ) 

6.80 
6.30 
5.28 
3.81 ' 

5.42 
6.99 
6.47 
6.03 
1.51 
7.01 
8.06, 
6.99 

7.62 
6.52 
5.42 
4.19 
5.72 
7.28 
6.85 
6.32 
1.56 
7.19 
8.27 
7.47 

7 . 4 4 ~ 1 0 ~ ~  

6.82 ' 

6.32 
7.80 
7.52 
3.15 
4.94 
6.57 
6.07 
5.95 
7.15 I 

7.67 . 
7.60 

7.64 
6.54 
8.01  
8.26 
3.32 
5.15 
6.96 
6.36 
6.16 
7.36 
7.87 
8.12 

8 . 1 8 ~ 1 0 ~ ~  

3.70 
4.52 
6.05 
8.11 
9;03 
3.13 
4.09 
4 . 2 1  
3.04 - - 
5.57 

4.14 
4.68 
6.21 
8.91 
9.53 
3.26 
4.33 
4.41 
3.15 - - 
5.95 

5 . 4 6 ~ 1 0 ~ ~  

i . 
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AIR QUALITY DATA REPORT * 
nnnnnnnnnnnnnnnnninnnnn .I  

C ITY  LOS ALAMOS -SD ----- STATE NEW_ MEXICO 
I----- 

. AIENCY STATE AGENCY ------- 
DATA FORMAT XXX.X ------------ UNITS U G W M S  CZSDEG) 

1-1-m- 
POLLUTANT TOTAL SUSPENDED PART. 
-----1-00- 

MONTH 
nnnwn 

MA R APR 
56.7 

s2.5 

S EP OCT NOV 

45.6 

D EC 

14.5 

N 
@ S  

1 
. 2  
2 ' .  1 

'REAN 

52.5 
m S 1 . 6 ;  . 

MAY JUN JUL AUG 
42.0 

so ..l 
2 0 . 0  
26.3 
5 3 . 4  - 
2 9 . 2  
7 2 . 9  
2 4 . 5 , .  
5 5 . 5 .  
1 1'. 2 
5 1 . 4 ,  
54 .2 ' .  

1 5 4 . 6 ; .  
5 1 ; 6i, 
2 4  .&. 
16.96. 
5 5 . 0''. . 
3 3  . 9" 
61.2 . 
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TABLE 4 

CHEMICALS .CHECKED OUT OF THE STOREROOM (lb) 

Acetone 
n-Butyl Acetate 
Ethano 1 
E thy l  Acetate 
Freons PCA I TMC 
Isopropanol 
Kerosene 
Methanol 

' Methylene Chloride 
' Methyl Ethyl Ketone 

' Perchloroethylene 
Toluene 
Trichloroethane** 
I 'richlorocthylene 
Ammonia 
Carbon Monixide*** 
Freon 1 2  (CC12F ) 
liydrogen Fluoriae 
Nitrogen Oxides*** 
Sulfur Hexafluoride 

1973 - 1972 
41300 20300 
- 

24000 

17900 
1300 
1800 

7500 
5100 

56300 
44900 
9200 

38400 

29300 

11100 
1200 
1800 

1500 
4700 

40400 
34200 
5900 

14700 

1974 
27300 
- 

33000 

13100 
3200 
G80 

2200 
2600 

56800 
35700 
7000 

2 2 700 

1975 
35400 
7300 

- 

22500 

1osoo 
3700 
2200 
5000 
1800 
6000 

50400 
20800 
'5800 

25000 

1976 
34100 
11400 
2400 
230 

27400 
4 80 

10200 
14500 
1800 

20700 
1500 
7300 

74900 
29000 
58006 

l . l x l 0  
5400 
2900 

1720.0 
26800 

- 1977 
28000 
4900 
5300 
5300 

30251 
2100 
9 800 
9500 
4 900 

23300 
2 200 
3600 

62300 
22400 
63006 

1 . 4 ~ 1 0  
7500 
2100 

14800 
30200 

- 

**Also cal led methyl chiorofom o r  chlorothane 
***Does not include s t imated  vehicle  emissions or' NOx l ibera ted  from decomposed HN03. 

. 



TABLE 5 - Chemical Losses t o  the Atmosphere by Group ' 

Group Acetone Carbon Ethyl Freons Methyl Methylene Sulfur Trichloro- Trichloro- 
ethane . ethylene Monoxide Acetate Ethyl Chloride Hoxa- 

Ketone f luoride 

AP- 2 
CMB- 6 3500 
CMB- 11 
CMB- 14 
CNC-4 
CTR- 3 
E- 1 
H- 1 
L- 1 
M- 2 
M- 3 
MP- 8 
P- 9 
SD-1 6 SD-5 

. .  

wx-2 1500 
wx- 3 1000 

- 
' 4000 

9000 

3600 

300 

2900 

7800 

2200 
3500 
1000 ' 

1700 1800, 

10100 
2100 
3300 

200 
3600 

700 

22400 
2000 



TABLE 6 , 

--  

ESTIMATED CONCENTRATIONS OF TOXIC ELEMEiWS 
' AEROSOLIZED BY DYSAMIC EXPERIMENTS 

. Annual Avg. 
- 

Concentration Applicable 
Total Usage Aerosolized (ng/ma) Standard 

4km 8km (dm') 

1977 Percent 

- - Element (kg) 

. Uranium 1595 10 0.2 0.006 rn 
0.0009 o.oO03 l o b  

(30 day avg) 

(for total heavy 
metals, N>21) 

. Be 35.8 2 5 .  

9.0 l O O C  0.01 . 0.004 lOOOOb Pb 
. .  

.DOE Manual Chapter 0524. 
%ection 201 of the Ambient Air Quality Standards and Air Quality Control Regulations adopted 
by the New Mexico Health and Social Services Board, April 19, 1974. 

. percentage aerosolization. . _  

I 

I . .  

I 

I 
I 

I 

i 
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UNIVERSITY OF CALIFORKIA 

LOS ALAgOS. NEW MEXICO 87W5 
Telephonc Ext: 

o F F I c E M:E M o RAM D u M 
R6bert. A. Penneman, C N C - 4  Grp. Ldr. , MS 346 DATE: October 30, 1978 

: H. S. Jordan, Assistant H-Div. Leader 

: Roger W. Ferenbaugh, H-8 

ATMOSPHERIC EilISSIONS 

: 490 

As a result of recent decisions by the US Congress, the Los' 
Alanios Sc ien t i f i c  Laboratory h a s  been directed by DOE t o  take 
appropriate action t o  ensure t h a t  the Laboratory i s  i n  conipliance 
w i t h  s t a t e  a i r  and water pollution regulations. H-8, accordingly, 
has  been given the responsibi l i ty  f o r  f u l f i l l i n g  this d i rec t ive  
w i t h  regard to  a i r  pollution. 
regulation tha t  requires t h a t  any f a c i l i t y  t h a t  emits mor2 than 
2000 l b / y r  of any substance i n t o  the a i r  must 0b ta in .a  a reg is t ra -  
t ion c e r t i f i c a t e  f o r  t h a t  emission from the Environmental Improve- 
ment Division. 

O f  par t icu lar  i n t e r e s t  i s  a s t a t e  

.H-8 i s  currently i n  the process o f  t rying t o  ascer ta in  the a i r  
contaminants t ha t  a re  emitted by the Laboratory in quant i t ies  
large enough to  require reg is t ra t ion .  A review o f .  the s tores  
subledgers for  1976 and 1977 shows t h a t  Group C N C - 4  
us ing  1 arge quanti t i e s  of the following gases and/or vol a t i l e  
1 iqui ds  : 

carbon moioxi de 
nitrogen oxides 

has been 

. .  

In order t o  help us a r r ive  a t  some emissio.ns figures f o r  the 
entire Laboratory, could you please provide us with an est imate .  
of the  amount of these materials l o s t  t o  the atniosphere through 
evaporation, stack gas ?missions, hood vent i la t ion,  e t c .  d u r i n g  
the operations of your group. (Any additional infocnation 
t h a t  you could provide w i t h  respect t o  amounts recovered, amcunts 

.lost i n  waste water streams, e t c .  would also be useful .) . 

Thank 'you. 
i 

I f  possible , we would appreciate a t  l e a s t  a prel iminzry response 
by November 17th. I f  you have any questions, please ca l l  me a t  
extension 7204. 

R'rlF/ml k 

- 



LOS A U U O S  SCIENTIFIC LAaORATORY 

OFF1 CE M E M  O R A f d  DU M 
UNIVERSITY OF CALIFOREiIA 

LOS ALAMOS, NEW MEXICO 87515 
Tclcphqne Ext: 

TO : Jesse Aragon, NX- 9Grp. Ldr. MS 930 DATE: October 30, 1978 

THRU : H. S. Jordan, Assistant H-Div. Leader 
FROM : Roger W. Ferenbaugh, H-8 ?r \<a~- :- 

SUBJECT ATMOSFHERIC EMISSIONS * .  

SYMBOL : : H8-78485 
I 

MAIL STOP: : 490 
I 

r 
a 

I 

As a result of recent decisions by the US Congress, the Los . 

Alamos Sc ien t i f ic  Laboratory has been directed by DOE t o  take 
appropriate action t o  ensure t h a t  the .Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and water pollution regulations. H-8, accordingly, 
has been given the responsibi l i ty  f o r  f u l f i l l i n g  this direct ive 
w i t h  regard t o  a i r  pollution. 
regulation t h a t  requires t ha t  any f a c i l i t y  t ha t  emits more than 

- 2009 lb/yr  of any substance in to  the a i r  must'obtain a a reg is t ra -  
t ion c e r t i f i c a t e  f o r  t h a t  emission frcm the Environmental Iniprove- 
men t  Di v i  si on. 

O f  par t icular .  i n t e r e s t  i s  a s t a t e  
. 

H-8 is currently i n  the process 0.f t rying t o  ascer ta in  the air  
contaminants t h a t  a r e  emitted by the Laboratory i n  quanti t i e s  
large enough to  require reg is t ra t ion .  A review of the s tores  
subledgers f o r  1976 and 1977 shows tha t  Group WX- 2 
us ing  1 arge quanti t i e s  o f  the fol  lowing gases and/or vol a t i  1 e 
1 iqui ds  : 

has been 

acetone 
methyl ethyl ketone 
tri ch 1 oroe t h  a ne 

I 
-.:-I . I n  order to help us a r r ive  a t  some emissions f igures  f o r  the 

entire Laboratory, could you please provide us w i t h  an estimate 
o f  the afiount of these materials l o s t  t o  the atmosphere through 
evaporation, stack gas emissions, hood vent i la t ion,  e t c .  d u r i n g  
the operations o f  your group. (Any additional information 
t h a t  you could provide w i t h  respect t o  amounts recovered, amounts 
lost i n  waste water streams, e t c .  would also be useful.) 

Thank you. 

I f  possible, we would appreciate a t  l e a s t  a prelininary resdonse 
by November 17th. I f  you have any questions, please ca l l  me a t  

- 

. 

/ '  

. extension 7204, 

RWF/ml k 
.. 

I 

I 
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LOS ALAMOS SCIENTIFIC UBORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALMOS.  NEW MEXICO 87545 
Telephone E x I: 

OFFICE M E M O R A N D U M  

TO :. caymond N. Rogers, WX-2 Grp Ldr. MS 920 DATE- October 30, 1978 

THRU : H .  S. Jordan, Assistant H-Div. Leader 

FROM : Roger W. Ferenbaugh, H-8 w- 
SUBJECT ATMOSPHERIC EMISSIONS 

MAIL STOP: : .490 

r 
As a r e su l t  o f  recent decisions by the US Congress, the 10s 

. appropriate action i o  ensure t h a t  the Laboratory i s  i n  coinpliance 
w i t h  s ta te  a i r  and water pollution regulations. 
has been given the responsibi l i ty  for  f u l f i l l i n g  this direct ive 
w i t h  regard t o  a i r  pollution. 
regulation tha t  requires t ha t  any f a c i l i t y  t ha t  emits inore than 
2000 lb/yr of any substance in to  the a i r  m u s t  obtain a a reg is t ra -  
t ion c e r t i f i c a t e  f o r  t h a t  emission from the Environmental Improve- 
ment  Div is ion .  

.H-8 is  currently i n  the process o f  t rying t o  ascer ta in  the a i r  
contaminants t h a t  are emitted by the Laboratory i n  quant i t ies  
large enough t o  require reg is t ra t ion .  A review o f  the s tores  
subledgers for 1976 and 1977 shows t ha t  Group WX-2 
u s i n g  1 arge quanti t i e s  o f  the  fol  lowing gases and/or vo la t i le  
l i q u i d s :  

a Alamos Sc ien t i f ic  Laboratory has been directed by DOE t o  take . 

H-8, accordingly, 
. O f  par t icu lar  i n t e r e s t  i s  a s t a t e  

has been 

methyl ethyl. ketone 

In order t o  help us ar r ive  a t  some emissions figures f o r  the 
e n t i r e  Laboratory, could you please provide us w i t h  an estimate 

. o f  the amount of these materials lost t o  the atmosphere t h r o u g h  
evaporation, stack gas emissions, hood vent i la t ion ,  e tc .  d u r i n g  

. the operations of your group.. (Any additional infomation 
tha t  you could provide with respect t o  amounts recovered, amounts 
lost  i n  waste water streams, etc.  would a l so  be useful.)’ 

Thank you. 

. I f  possible, we would appreciateat  l e a s t  a preliminary response 
by November 17th. I f  you have any questions, please ca l l  me a t  
extension 7204. 

.. -. 
-. ..- 

rn 

1 

. 

RW F/ml k . .  



LOS ALAMOS SCIENTIFIC LACORATORY 
UNIVERSITY OF CALIFOPNIA 

LOS IrL/\EAOS. NEW MEXICO 87YS 0 FFI CE M E M  0 BAN D U M 
Telephone Ext: 

TO : J o h n  D. Rogers,' CTR-9 Grp. Ldr. MS 464 DATE: October 30, 1978 

THRU : H. S. Jorda.n, Assistant H-Div. Leader 

FROM : Roger W. Ferenbaugh, H-8 

SUBJECT ATMOSPHERIC EMISSIONS 

SYMBOL : : H8-78-483 

MAIL STOP: : 490 

a 

I 

As a result of recent decisions by .the US Congress, the Los 
Alamos Sc ien t i f i c  Laboratory has been directed by DOE t o  take 
appropriate action t o  ensure tha t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and water pollution regulations. H-8, accordingly, 
has been given the responsibi l i ty  f o r  f u l f i l l i n g  th i s  d i rec t ive  
w i t h  regard t o  a i r  pollution. O f  par t icu lar  i n t e re s t  i s  a s t a t e -  
regulation t h a t  requires t ha t  any f a c i l i t y  t h a t  emits more t h a n  
2000 lb/yr of any substance in to  the a i r  must obtain a a reg is t ra -  
t i o n  c e r t i f i c a t e  f o r  t h a t  emission from the, Environmental Improve- 
ment D i  v i  si on. 

.H-8 i s  currently i n  the process of t ryina t o  ascertain the a i r  
contaminants t h a t  a r e  emitted by the Laboratory in q u a n t i t i e s  
large enough to  require reg is t ra t ion .  A review of the s tores  

. subledgers f o r  1976 and 1977 shows t h a t  Group CTR-9 has been 
u s i n g  large quant i t ies  of the following gases and/or vo la t i l e  
1 iqui ds : 

methanol 

_ _  -.. .. ..- - I n  order t o  help us ar r ive  at.some emissions figures for  the . 

en t i r e  Laboratory, could you please provide us w i t h  an estimate 
. o f  the amount of these materials l o s t  t o  the atmosphere through 

evaporation, stack gas emissions, hood vent i la t ion,  e t c .  d u r i n g  
. the operations o f  your group. (Any additional infomiation 

tha t  you could provide w i t h  respect t o  aniounts recovered, amounts 
lost  i n  waste water streams, e tc .  would a l so  be useful.)  

' Thank you. 

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by November 17th. I f  you have any questions, please ca l l  me a t  

I .  extension 7204. 

RWF/ml k . _  . .  
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LOS ALAMOS SCIEWIFIC LADORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAUOS, NEW MEXICO 87545 
Telephone Ext; 

OFF1 CE M EM 0 RAN DU !Wl 

:. R'. E. Siemon', CTR-3 Grp. Ldr. MS 638 . 

: H. S. Jordan, Assistslnt H-Div. Leader 

DATE: October 30, 1978 

: Roger W. Ferenbaucjh, H-8 

ATMOSPHERIC EMISSIONS 

: H8-78-482 

: 490 
I 

As a result of recent  decisions by the US Congress, the Los 
Alamos S c i e n t i f i c  Laboratory has been directed by DOE t o  take 
appropriate act ion t o  ensure t h a t  the .Laboratory is  i n  compliance 
w i t h  s t a t e  a i r  and w a t w  pol lut ion regulations.  
has been given the respons ib i l i ty  f o r  f u l f i l l i n g  this d i r ec t ive  
w i t h  regard t o  a i r  pollution. 
regulation t h a t  requires  t h a t  any f a c i l i t y  t h a t  emits more than 
2000 lb /yr  of any substance i n t o  the a i r  must obtain a a r eg i s t r a -  
t ion  c e r t i f i c a t e  f o r  t h a t  emission from the. Environmental Improve- 
ment Division. 

t!-8, accordingly, 

O f  par t i cu la r  interest  i s  a s t a t e  

.H-8 is  current ly  i n  the process o.f t ry ing  t o  ascer ta in  the a i r  
contaminants t h a t  a r e  emitted by the Laboratory i n  quant i t ies  
large enough t o  require  reg is t ra t ion .  A review of the s to re s  
subledgers f o r  1976 and 1977 shows t h a t  Group CTR-3 
using 1 arge quanti t i es  of the following gases and/or v o l a t i l e  
l iquids:  

has been 

.sulfur hexafluoride 

I 

I n  order  to  h e l p  us a r r ive  a t  so11;e emissions figures f o r  the 
entire Laboratory, could you please provide us w i t h  an est imate  
of the amount of these mater ia ls  lost t o  the atmosphere through 
evaporation, s tack gas emissions, hood vent i la t ion ,  etc. during 
the operations of your group. (Any additional information 
t h a t  you coul d provide w i t h  respect .  t o  amounts recovered, amounts 
-.lost i n  waste water streams, etc. would a l so  be useful .) 

I 

. .  ' Thank you. 

I f  possible ,  we would appreciate a t  l e a s t  a prel iminary response 
I f  you have any questions,  please c a l l  me a t  - by November 17th. 

. extension 7204. 

RWF/ml k 

. .  



LOS ALAMOS SCIENTIFIC LABORATORY 

TO 

OFF1 CE M EM0 RAN DU M 
: Richard Woods, 'P;9 Group 'Ldr., MS 480 . _  

THRU : H. S. Jordan, Assistant H-Div. Leader 

FROM : Roger W. Ferenbaugh, H-8 w- 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87415 

Telephone Ext; 

DATh: October 30, 1978 

SUBJECT ATMOSPHERIC Ei.1ISSIONS 

SYMBOL : : H8-78-481 

MAIL STOP: : 490 

As a r e s u l t  of recent decisions by the US Congress, the Los 
Alamos Sc ien t i f ic  Laboratory has been directed by DOE t o  take 
appropriate action to  ensure t h a t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and water pollution regulations. 
has been given the responsibi l i ty  f o r  f u l f i l l i n g  this d i rec t ive  
w i t h  regard t o  a i r  pollution. 
regulation tha t  requires t h a t  any f a c i l i t y  t ha t  emits nore t h a n  
2000 Ib/yr of any substance in to  the a i r  m u s t  obtain a a reg is t ra -  
t ion c e r t i f i c a t e  f o r  t ha t  emission from the Environmental Improve- 
ment Division. 

H-8 i s  currently i n  the process o f  trying t o  ascer ta in  the a i r  . 

'contaminants t h a t  a re  emS t t ed  by the Laboratory i n  q u a n t i  t i e s  
large enough ' to require reg is t ra t ion .  A review of the s to re s  
subledgers f o r  1976 and 1977 shows t h a t  
us ing  1 arge quanti t i e s  o f  the following gases and/or  vo la t i l e  
l iquids:  

a . 

H-8, accordingly, 

O f  par t icu lar  i n t e re s t  i s  a s t a t e  
. 

Group P-9 has been 

. .- - 

sulfur hexafl uori de 

I n  order t o  help us arrive a t  some emissions.figures f o r  the 
entire Laboratory, could you please provide us w i t h  an estirnate 
o f  the  amount of these materials l o s t  t o  the atmosphere through 
evaporation, stack gas emissions, hood vent i la t ion ,  e t c .  d u r i n g  
the operations of your group.. (Any additional infomiation 
t h a t  you could provide w i t h  respect t o  amounts recovered, amounts 
l o s t  i n  waste water streams, e t c .  would also be useful .I' 
Thank you. 

I f  possible,  we would appreciate a t  l e a s t  a preliminary response 
by November 17th. I f  you have any questi.ons, please ca l l  me a t  
extension 7204. . 

RWF/ml k . .  

I 
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.. LOS AIAMOS SCIEHTIFIC LABORATORY 
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: James R. Travis.', :M-3  Grp. Ldr. , MS 960 DATE: October 30, 1978 

: H. S. Jordan, Assistant H-Div. Leader 
. .  

c .  

: Roger GI. Ferenbaugh, H-8 

ATMOSPHERIC EMISS 10% 

: H8-78-480 

: 490 

. .  

I 

As a r e s u l t  of recent decisions by the US Congress, the Los 
Alamos Sc ien t i f ic  Laboratory has been directed by D9E t o  take 
appropriate action t o  ensure t h a t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and water pollution regulations. 
has teen given the responsibi l i ty  f o r  f u l f i l l i n g  this direct ive 
w i t h  regard t o  a i r  pollution. 
regulation tha t  requires t ha t  any f a c i l i t y  t h a t  emits nore than 
2000 lb/yr of any substance in to  the a i r  must obtain a a reg is t ra -  
t i o n  c e r t i f i c a t e  f o r  t h a t  emission froni the Envi.ronmenta1 Improve- 
ment Division. 

H-8 is  currently i n  the process qf trying t o  ascertain t h e ' a i r  
contaminants t h a t  zre en! t t ed  by the Laboratory s n  quanti t i e s  
large enough to  require reg is t ra t ion .  A review of the s tores  
subledgers fo r  1976 and 1977 shows tha t  Group M-3 has been 
u s i n g  large quanti t i e s  of  the following gases and/or .volat i le  
1 iqu ids  : 

H-8, accordingly, 

O f  par t icu lar  i n t e re s t  is  a s t a t e  

Freon 12 
I 

i / 

' Thank you. 

I n  order td help us ar r ive  a t  some emissions f igu res ' fo r  the 
e n t i r e  Laboratory, could you please provide us w i t h  an estimate 
of the amount of these materials l o s t  t o  the atmosphere through 
evaporation, stack gas emissions, hood vent i la t ion ,  e t c .  during 
the opera-tions of your group. (Any additional infonnation 
t h a t  you could provide w i t h  respect t o  amounts recoQered, amounts 
l o s t  i n  waste water streams , e t c .  would also be useful .) 

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by November 17th. I f  you have any questions, please ca l l  me a t  

. ' extension 7204. 
, 

. .  RWF/in1 k 



LOS AIAUOS SCIENTIFIC IAGORATORY 

o F F I c E PA E ~ j l  o ~A IY D u IVI 
UNIVERSITY OF CALII-OFINIA 

LOS ALA.VOS. NEW MEXICO 87W5 
Telcphone Ext: 

TO : W: R. f ield, 'M-Z'Grp. Ldr., MS 942 - DATE: October 30, 1978 

THRU : H. S. Jordan, Ass i s tan t  H-Div. Leader 

FROM Roger W. Ferenbaugh, H-8 w- 
SUBJECT ATEOSPHERIC EIAISSIONS 

SYMBOL : : H8-78-479 

MAIL STOP: : 490 

I 

As a r e s u l t  o f  recent  decis ions by the  US Congress, t he  Los 
Alamos S c i e n t i f i c  Laboratory has been d i r e c t e d  by DOE t o  take 
appropr ia te  a c t i o n  t o  ensure t h a t  the Laboratory i s  i n  conipliance 
w i t h  s t a t e  a i r  and water p o l l u t i o n  regu la t i ons .  
has been g iven the  r e s p o n s i b i l i t y  f o r  f u l f i l l i n g  t h i s  d i r e c t i v e  
wi th  regard t o  a i r  p o l l u t i o n .  
r e g u l a t i o n  t h a t  . requi res t h a t  any f a c i l i t y  . t h a t  ei i i i ts more t h a n  
2000 l b / y r  of any substance i n t o  the  a i r  must o b t a i n  a a r e g i s t r a -  
t i o n  c e r t i f i c a t e  f o r  t h a t  emission from the Environmental Improve- 
ment D i v i s i o n .  

H-8 i s  c u r r e n t l y  i n  the  process o f  t r y i n g  t o  asce r ta in  the  a i r  

l a r g e  enough t o  r e q u i r e  r e g i s t r a t i o n .  A review o f  t he  s to res  
subledgers f o r  1976 and. 1977 shows t h a t  Group M-2 . has been 
us ing 1 arge quant i  t i e s  o f  t h e  f o l  lowing gases and/or v o l a t i l e  

. 

H-8, accordingly,  

O f  p a r t i c u l a r  i n t e r e s t  i s  a s t a t e  

. 

contaminants t h a t  a r e  emi t ted  by the  LabGratOry i n  q u a n t i t i e s  
. I  

l i q u i d s :  - .  

s u l f u r  hexaf luor ide . . . 

. - . .. I n  o rde r  t o  h e l p  us a r r i v e  a t  some emissions f i g u r e s  f o r  t he  
e n t i r e  Laboratory, could you please prov ide us w i t h  an est imate 
o f  t h e  amount o f  these m a t e r i a l s  l o s t  t o  t h e  atmosphere through 
evaporation, stack gas emissions, hood v e n t i l a t i o n ,  e t c .  du r ing  
the  operat ions of your  group. . (Any a d d i t i o n a l  i n fo rma t ion  
t h a t  you coul d prov ide wi th respect t o  amounts recovered, amounts 
l o s t  i n  waste water streams, e t c .  would a l so  be usefu l  . ) -  . 

I 
. .  
' Thank you. 

I f  possib le ,  we would appreciate a t  l e d s t  a p re l im ina ry  response 
by November 17th. If you have any. questions, please c a l l  me a t  
extension 7204. 

RWF/ml k 
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LOS AUMOS SCIENTIFIC LABORATORY . . 
UNIVfRSITY OF CALlFOnNlA 

LOS ALAMOS, NEW MEXICO 8754s 
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O F F I C E  FA EM ORAM DU M 
: E'. D. B u s h ,  MPi8.Group Ldr. MS 826 

THRU : H. S. Jordan, Assistant H-Div.-Leader , 

FROM : Roger W. Ferenbaugh, H-8 

DATE' October 30, 1978 

SUBJECT. ATMOSPHERIC EflISS IONS 

SYMBOL : : H8-78-478 

MAIL STOP: : 490 

- a  

As a r e s u l t  o f  recent decisions by the US Congress, the Los- . 

Alamos Sc ien t i f ic  Laboratory has been directed by COE t o  take . _  
appropriate action to  ensure tha t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and  water pollution regulations. H-8, accordingly, 
has been given the responsibi l i ty  fo r  f u l f i l l i n g  this direct ive . 

w i t h  regard to  a i r  pollution. Of par t icu lar  i n t e re s t  i s  a s t a t e  
regulation t h a t  requires t h a t  any f a c i l i t y  t ha t  emits more t h a n  
2000 lb/yr of any substance in to  the a i r  mqst obtain a a regis t ra-  
t ion c e r t i f i c a t e  f o r  t h a t  emission from the Environmental Improve- 
ment  Division. 

H-8 is currently i n  the process of trying t o  ascer ta in  the a i r  
contaminants t h a t  are emitted by ' the Laboratcry i n  quant i t ies  
large enough to  reqxire regis t ra t ion.  A review o f  the s tores  
subledgers fo r  1976 and 1977 shows tha t  Group MP-8. 
usring 1 arge q u a n t i  t i e s  of the following gases and/or vo la t i l e  
l i q u i d s :  

has been 

- .  .ethanol 
trichloroethane -. 

I 
__e-- In order t o  h e l p  us ar r ive  a t  some emissions figures f o r  the 

enti re  Laboratory, could you please provide us w i t h  an estimate 
of the  amount of these materials l o s t  t o  the atmosphere t h r a u g h .  
evaporation, stack gas emissions, hood vent i la t ion,  e t c .  d u r i n g  
the operations of your group. . . (Any additional information 
t h a t  you could provide w i t h  respect t o  amounts recovered, amounts 
l o s t  i n  waste water s t r e a m  , e tc .  would a l so  be useful .)' 
Thank you. . 

I f  possible,  we would appreciate a t  l e a s t  a preliminary response 
by November 17th. I f  you have any. questions, please ca l l  me a t  
extens ion 7204. 

. .  
p 

i . 

.- 

. .  
RWF/ml k . .  . .  .- 

. .  
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UNlVEnSlTY OF CALIFORNIA 
LOS ALAUOS. N E W  MEXICO a 7 9 5  

Telcphone Ext: 
OFFICE M E M O R A N D U M  

0 .  

: Sidney Singer, .L-1 Grp. Ldr . ,  MS 548 DATE. October 30, 1978 

: H. S .  Jordan, Assistant H-Div. Leader 

: Roger W. Ferenbaugh, H-8 

ATMOSPHERIC EMISSIONS 

: H8-78- 477 

: 490 

As. a r e s u l t  of recent decisions by the US Congress, the Los . 

Alamos Sc ien t i f ic  Laboratory has  been directed by DOE t o  take 
appropriate action t o  ensure t h a t  the Laboratory i s  in conpliance 
w i t h  s t a t e  a i r  and water pollution regulations. H - 8 ,  accordingly, 
has been given the responsibi l i ty  f o r  fulf i l ' l ing this direct ive 
w i t h  regard t o  a i r  pollution. 
regulation tha t  requires t h a t  any f a c i l i t y  .that e n i t s  more t h a n  
2000 lb/yr  of any substance in to  the a i r  must obtain a a reg is t ra -  
t ion c e r t i f i c a t e  f o r  t ha t  mi s s ion  from the Environmental Improve- 
n:ent Division. 

Of par t icu lar  i n t e r e s t  i s  a s t a t e  

H-8 i s  currently i n  the process o.f trying t o  ascer ta in  the a i r  
contaminants t h a t  are. emitted by the Laboratory i n  quanti t i e s  
large enough to  require.-regis.tration. A review of the s tores  
subledgers for 1976 and 1977 shows t h a t  Group L-1 has been . 

us ing  1 arge quanti t i e s  of the fol lowing gases and/or vol a i i  1 e 
1 i q u i  ds  : 

Freon 12 
sulfur hexafluoride 

I n  order t o  help us ar r ive  a t  some emissions f igures  f o r  the 
e n t i r e  Laboratory, could you please provide us w i t h  an estimate 
of the  amount of these materials l o s t  t o  the atmosphere througn 
evaporation, stack gas emissions, hood vent i la t ion ,  e t c .  d u r i n g  
the operations of your group. (Any additional information ' 
t h a t  you could provide w i t h  respect t o  amounts recovered; amounts 
l o s t  i n  waste water streams, etc.  would a l so  be useful.)  

Thank you. 

I f  possible,  we would appreciate a t  l e a s t  a preliminary response 
by November 17th. I f  you have any questions, please ca l l  me a t  
extension 7204. 

.. 
I 
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LOS AlAWOS SCIEHTIFIC UBORATORY 
UNIVERSITY OF CALlFOnNlA 

LOS ALAMOS. riEw MEXICO 87S5 
Telephone Ext: 

TO : S'. D. Rockwoodf AP-2 Grp. Ldr., MS 564 DATE: October 30, 1978 

THRU : H. S. Jordan, Assistant H-Div. Leader 

FROM : Roger \.I. Ferenbaugh, H-8 76 I 

. SUBJECT . ATMOSPHERIC EMISSIONS 

SYMBOL : : H8-78- 476 

MAIL STOP: : 490 
I 

As a r e su l t  o f  recent decisicns by the US Congress, the Los 

appropriate action t o  ensure t h a t  the .Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and water pollution regulations.  
has been given the responsibi l i ty  f o r  f u l f i l l i n g  th i s  direct ive 
w i t h  regard t o  a i r  pollution. 

. regulation tha t  req:rires t ha t  any f a c i l i t y  t ha t  en i t s  more than 
2000 lb/yr o f  any substance in to  the a i r  m u s t  obtain a a reg is t ra -  

. t ion c e r t i f i c a t e  f o r  t ha t  emission froin the Environqental Improve- 
ment Div is ion .  

H-8 i s  currently i n  the process 0.f t rying t o  ascertain the air 
- contaminants t ha t  a r e  emitted by the Laboratory i n  quant i t ies  

. large enough to  require reg is t ra t ion .  A review o f  the s tores  
subledgers fo r  1976 and 1977 shows t h a t  Group AP-2 has been . 

us ing  1 arge quanti t i e s  of the fol  lowing gases and/or vo la t i le  
1 i qui ds : 

I Alanos Sc ien t i f ic  Laboratory h a s  been directed by DOE t o  take 

H-8, accordingly, 
. 

O f  par t icu lar  i n t e r e s t  i s  a s t a t e  

I . .  

. sul fur hexaf 1 uori de 

. . -. 
- _.-. I n  order to  help us a r r ive  a t  some.emissions figures f o r  the 

entire Laboratory, could you please provide us w i t h  an estimate 
o f  the ainount o f  these materials l o s t  t o  the atmosphere t h r o u g h  

. evaporation, stack gas  emissions, hood vent i la t ion ,  e t c .  d u r i n g  
. the operations of your group. (Any additional infonnation 

t h a t  you could provide w i t h  respect t o  amounts recovered, amounts 
lost i n  waste water streams, e t c .  would a l so  be useful . )  . 

Thank you. 

. 

i 

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by November 17th. I f  you have any questions, please ca l l  me a t  

RW F/ml k 

. extension 7204. 

. .  
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: W’arren T. Wood, CMB-14 Grp. Ldr. ,  MS 742 DATE’ October 30, 1978 

THRU . : H. S. Jordan, Assistant H-Div. Leader 

FROM : Roger W. Ferenbaugh, H-8 w- 
SUBJECT ATMOSPHERIC EMISSIONS 

SYMBOL : : H8-78-475 

MAIL STOP: : 490 

As a r e s u l t  of recent decisions by the US Congress, the Los 
Alamos Sc ien t i f i c  Laboratory has been directed by DOE t o  take 
appropriate action t o  ensure t h a t  the Laboratory is  i n  compliance 
w i t h  s t a t e  a i r  and water pollution regulations. H-8, accordingly, 
has been given the responsibi l i ty  f o r  f u l f i l l i n g  this direct ive 
w i t h  regard t o  a i r  pollution. 
regulation tha t  requires t h a t  any f a c i l i t y  t h a t  emits more t h a n  
2000 lb/yr of any substance in to  the a i r  m u s t  obtain a a reg is t ra -  
t ion c e r t i f i c a t e  f o r  t h a t  einission from the Environmental Improve- 
ment Division. 

H-8 i s  currently i n  the process of trying t o  ascertain the a i r  
contaminants t h a t  are  emitted by the Laboratory i n  quant i t ies  
large enough t o  require reg is t ra t ion .  A review of the s tores  
subledgers for  1976 and 1977 shows. t ha t  Group CMB-14 
u s i n g  1 arge quanti t i e s  of the following gases and/or vo la t i le  
1 i q u i  ds  : 

methylene chloride 
t r i  chl oroethane 

. 

. 

Of par t icu lar  i n t e re s t  i s  a s t a t e  

has been 

I 

_- _. In order t o  help us a r r i v e  a t  some emissions figures fo r  the 
entire Laboratory, could you please provide us w i t h  an  estimate 
of the amount of these materials l o s t  t o  the atnmphere through 
evaporation, stack gas emissions, hood vent i la t ion,  e t c .  d u r i n g  
the operations o f  your group.. (Any additional information 
t h a t  you could provide w i t h  respect t o  amounts recovered, amounts 
‘ l o s t  i n  waste water streanis, etc.  would a l so  be useful.)’ . 

. Thank you. 

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by November 17th. I f  you have any questions, please ca l l  me a t  
extension 7204. 

RWF/ml k . .  
. .  
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LOS ALAYOS XlENTlF IC LAEORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 8795 
Telephone Ext: 

0 F F I C E Pd E Pd 0 RAN D U M 

TO : Wjlliam J. Marainan, CMB-11 Grp. Ldr. MS 505 DATE. October 30, 1978 

THRU : H. S. Jordan, Assistant H-Div. Leader 

FROM : Roger W. Ferenbaugh, H-8 &i 

SUBJECT ATMOSPHERIC EMISSIONS 

SYMBOL : : H8-73-474 

MAIL STOP: : 490 

. . .  

. .  

I 

As a r e s u l t  of recent decisions by the US Congress, the Los. 
Alamos Sc ien t i f i c  Laboratory has been directed by DOE t o  take 
appropriate action t o  ensure tha t  the Laboratory i s  i n  conpliance 
w i t h  s t a t e  a i r  and water pollution regulations. H-8, accordingly, 
has been given the responsibi l i ty  fo r  f u l f i l l i n g  t h i s  direct ive 
w i t h  regard t o  a i r  pollution. 
regulation tha t  requires t h a t  any f a c i l i t y  t h a t  eniits mor2 t h a n  

’ . 2000 lb/yr  of any substance in to  the a i r  must obtain a a reg is i ra -  
t ion c e r t i f i c a t e  f o r  t h a t  emission from the Envi ronrental Improve- 
ment Division. 

O f  part icular  i n t e r e s t  i s  a s t a t e  

. 

H-8 is currently i n  the process o f  trying t o  ascertain the a i r  

large enough t o  requi.re reg is t ra t ion .  A review of the s tores  
subledgers fo r  1976 and  1977 shows tha t  Group CMB-11 has been 
using 1 arge quanti t i  es of. the  fol  lowing gases. and/or vol a t i  1 e 

contaminants t ha t  a r e  emitted by the Laboratory i n  quant i t ies  .. 
. .  

l i q u i d s :  .. 
Freon PCA . .  

trichloroethylene 
tri chl oroethane . . 

I 

I 
In order t o  help us a r r ive  a t  some emissions figures f o r  t h e  
e n t i r e  Laboratory, could you please provide us w i t h  an e s t i m t e  
of the  amount of these materials lost t o  the atmosphere through 
evaporation, stack gas emissions, hood vent i la t ion,  e tc .  during 
the operations of your group. (Any additional information 
t h a t  you could prwide  w i t h  respect t o  amounts recovered, amounts 

. l o s t  i n  waste water streams, e t c .  wou.ld also be useful.)  

’ Thank’you. 

_ .  

I f  possible,  VIS would appre&ate a t  l ea s t  a preliminary response 
by November 17th. I f  you have any questions, please ca l l  me a t  
extens ion 7204. 

. .  
RWF/ml k 



LUS AIAMOS SCIENTIFIC UOORATORY 
UNIVERSITY OF CALlFOnNlA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone E x  t ;  

OFFICE MEMORANDUM 

TO : R'. J: Bard, CMB-8 Grp. Ldr. MS 734 DATE: October 30, 1978 

THRU : H. S. Jordan, Ass i s tan t  H-Div. Leader 

FROM : Roger W. Ferenbaugh, H-8 v- 
SUBJECT ATMOSPHERIC EI4ISS IOlyS 

SYMBOL : : H8-78-473 

MAIL STOP: : 490 
\ 

As a r e s u l t  of recen t  decis ions by the US Congress, the Los' 
Alamos S c i e n t i f i c  Laboratory has been d i r e c t e d  by DOE t o  take 
approp r ia te  a c t i o n  t o  ensure t h a t  t he  Laboratory i s  i n  compliance 
wi th  s t a t e  a i r  and water p o l l u t i o n  regu la t i cns .  H-8, accordingly,  
has been g iven the  r e s p o n s i b i l i t y  f o r  f u l f i l l i n g  t h i s  d i r e c t i v e  
w i t h  regard  t o  a i r  p o l l u t i o n .  
r e g u l a t i o n  t h a t  requ i res  t h a t  any f a c i l i t y  t h a t  e n i i t s  more than 
2000 l b / y r  o f  any substance i n t o  the  a i r  niust o b t a i n  a a r e g i s t r a -  
t i o n  c e r t i f i c a t e  f o r  t h a t  emission from the  Environmental Improve- 
ment D i v i s i o n .  

O f  p a r t i c u l a r  i n t e r e s t  i s  a s t a t e  

H-8 i s  c u r r e n t l y  i n  the  process o f  t r y i n g  t o  asce r ta in  the  a i r  
.contaminants t h a t  a r e  emi t ted by t h e  Laboratory i n  q u a n t i t i e s  
l a r g e  enough t o  r e q u i r e  r e g i s t r a t i o n .  A review o f  t he  s to res  
subledgers f o r  1976 and 1977 shows t h a t  Group CMB-8 
us ing l a r g e  quant i  t i e s  o f  t h e  f o l l o w i n g  gases and/or v o l a t i l e  
l i q u i d s :  

has been 

hydrogen f l  u o r i  de'. 

. - - -  . I n  o rde r  t o ' h e l p  us a r r i v e  a t  some eniissions f i g u r e s  f o r  t he  
e n t i r e  Laboratory, could you please prov ide us w i t h  an est imate 
o f  t h e  amount o f  these m a t e r i a l s  l o s t  t o  the  atmosphere through 

' 

evaporat ion,  s tack gas eniissions, hood v e n t i l a t i o n ,  e t c .  du r ing  
the operat ions o f  your  group. (Any a d d i t i o n a l  in for i i ia t ion 
t h a t .  you coul d prov ide w i t h  respec t  t o  aniounts recovered, amounts 
l o s t  i n  waste water streams, e t c .  would a l s o  be use fu l  .)  . 

Thank you. 

I f  possib le ,  we would appreciate a t  l e a s t '  a p r e l i m i n a r y  response 
by November 17th. I f  you have any questions, please c a l l  me a t  

RW F/ml k 1. 

- extension 7204. 
e .  

. .  



LOS A U M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF: CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext; 

OFF1 CE MEMORANDUM 

TO : Donald J. Sdnditrom, CMB-6 Group Leader, MS DATE: October 30, 1978 

THRU : H. S. Jordan, Assistant H-Div. Leader 
770 

FROM : Roger W. Ferenbaugh, tl-8 *r 
SUBJECT ATHOSPHERIC EtdISSIONS 

SYMBOL : : H8-78- 472 
I 

MAIL STOP: : 490 

I 
As a r e su l t  of recent decisions by the US Congress, the Los 

appropriate action t o  ensure t h a t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and water pollution regulations. 
has been given the responsibi l i ty  fo r  f u l f i l l i n g  this direct ive 
w i t h  regard t o  a i r  pollution. 

. regulation t h a t  requires t ha t  any f a c i l i t y  t ha t  emits more than 
2000 lb/yr o f  any substance in to  the a i r  m u s t  obtain a a regis t ra-  
t ion c e r t i f i c a t e  f o r  t h a t  emission from the Environmental Improue- 
ment  Division. 

a Alamos Sc ien t i f ic  Laboratory has been directed by C9E t o  take 

H-8, accordingly, 

O f  pa r t i cu l s r  i n t e r e s t  i s  a s t a t e  

. 

. .. 
. . - -  

H-8 i s  currently i n  the process o.f t r y i n g  t o  ascer ta in  the a i r  
contaminants t h a t  a r e  emitted by the Laboratory i n  quanti t i e s  
large enough t o  require reg is t ra t ion .  A review of the s tores  
subledgers fo r  1976 and 1977 shows t ha t  Group CMB-6 has been , 

u s i n g  1 arge quanti t i e s  of the fol  lowing Qases and/or  vol a t i  1 e 
1 i q u i  d s  : 

acetone 
trichloroethylene 

I 

I n  order t o  help us ar r ive  a t  some emissions figures f o r  the 
entire Laboratory, could you please provide us w i t h  an estimate 
of the amount of these materials l o s t  t o  the  atmosphere through 
evaporation, stack gas ernissions, hood vent i la t ion ,  e t c .  d u r i n g  
the operations of your group. (Any additional information 
t h a t  you could provide w i t h  respect t o  amounts recovered, amounts 
lost  i n  waste water streanis, e t c .  would a l so  be useful . )  . 

Thank you. 

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by November 17th. If you have any questions, please ca l l  me a t  

. extension 7204. 

Rb!F/ml k 
- _  



..' .. . - _  . :. .. . .-.__ 

LO:. . J '10s SCIEtITIFIC LADORATORY 
:.XI'/ C n SI TY OF CAI. IF OR P: I A 

i 2'- ;.:AMOS, NEW MEXICO 87545 
Telephone Ext; 

OFFICE MEMORANDUM 

TO : f. C. Budge, E i l - G r p .  Ldr., MS-445 DATE' October 30, 1978 

THRU : H. S. Jordan, Assistant H-Div. Leader 

FROM : Roger W. Ferenbaugh, H-8 *E 

SUBJECT ATMOSPHERIC EMISSIONS 

SYMBOL : : H8-78471 

MAIL STOP: : 490 

a 
As a r e su l t  of recent decisions by the US Congress, the Los 
Alanios Sc ien t i f ic  Laboratory has  been directed by DOE t o  take 
appropriate action t o  ensure tha t  the Laboratory i s  i n  coepliance 
w i t h  s t a t e  a i r  and water pollution regulations. H-8, accordingly, 
h a s  been given the responsibi l i ty  f o r  f u l f i l l i n g  this direct ive 
with regard t o  a i r  pollution. 
regulation t h a t  requires t ha t  any f a c i l i t y  t h a t  emits more t h a n  
2000 lb/yr o f  any substance in to  the a i r  mst obtain a a regis t ra-  
t ion ' c e r t i f i c a t e  f o r  t ha t  emission from the Environmental Iniprove- 
ment !Division. 

I -  
H-8. i s  currently i n  the process of  t rying t o  ascer ta in  the air  
contaminants t ha t  a r e  emitted by the Laboratory i n  quant i t ies  
large enough to  requ.ire reg is t ra t ion .  A review of the s tores  . 

subledgers for  1976 and'1977 shows t h a t  Group E-1 has been 
using large quant i t ies  of the following gases and/or vo la t i le  
l i q u i d s :  

O f  par t icu lar  i n t e r e s t  i s  a s t a t e  : 

trichl oroethane 

In order t o  help us ar r ive  a t  some emissions f igures  f o r  the 
e n t i r e  Laboratory, could you please provide us w i t h  an estirr-ate 
o f  the  amount of these materials l o s t  t o  the atmosphere through 
evaporation, stack gas emissions, hood vent i la t ion ,  e t c .  d u r i n g  
the operations of your group. . '(Any additional information 
t h a t  you could provide w i t h  respect t o  amounts recovered; aniounts 
1 o s t . i n  waste water streams, e t c .  would also be usefu l . )  

i 
Thank you. 

I f  possible,  we would appreciate a t  l e a s t  a preliminary response 
by November 17th. I f  you have any'questions, please ca l l  me a t  
extension 7204. 

. .  

RWF/nil k . .  



TO 

LOS AUMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALlFOflNlA 

LOS ALAMOS.NCW MEXICO 87545 0 F F I C E rvl E Wi 0 RAN D U IvI 
Telephone EXK: 

: Albert. P. Delgado, SD-5 Group Ldr. ,  MS 472 DATE: October 30, 1978 

THRU : H. S. Jordan, Assistant H-Div. Leader 

FROM : Roger GI. Ferenbaugh, H-8 

SUBJECT ATMOSPHERIC EMISSIONS 

SYMBOL : : H8-78-470 

MAIL STOP: : 490 
I 

. .  

As a r e su l t  of recent decisions by the US Congress, the Los 
Alamos Sc ien t i f ic  Laboratory h a s  been directed by DOE t o  take 
appropriate action to  ensure t h a t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and water pollution regulations. 

. has  been given the responsibi l i ty  f o r  f u l f i l l i n g  this direct ive 
w i t h  regard t o  air  pollution. 
regulation tha t  requires t h a t  any f a c i l i t y  t h a t  emits nore than 
2000 lb/yr  of any substance in to  the a i r  must obtain a a reg is t ra -  
t ion c e r t i f i c a t e  f o r  t h a t  emission from the Environmental Improve- 
ment Division. 

H-8, accordingly, 

Of par t icu lar  i n t e re s t  i s  a s t a t e  . 

' . 

H-8 i s  currently i n  the process of trying t o  ascer ta in  the air 
contaminants t h a t  a re  emitted by the Laboratory i n  quant i t ies  
large enough to  require reg is t ra t ion .  A review of the s tores  
subledgers f o r  1976 and 1977 shows t h a t  Group SD-5 
us ing  1 arge quanti t i e s  of the following gases and/or vo la t i l e  

.. 
. ' h a s  been 

. l i q u i d s :  

trichloroethane 

..- - - -  - - -  In order t o  help us a r r i v e ' a t  sone emissions f igures  f o r  the 
e n t i r e  Laboratory, could you please provide us w i t h  a n  estimate 
of the  mount of these materials lost t o  the atmosphere through 

. .  evaporation, stack gas emissions, hood vent i la t ion,  e tc .  d u r i n g  
the operations of your group. (Any additional inforniation 
t h a t  you could provide w i t h  respect t o  amounts recovered, amounts 
lost i n  waste water streams, e t c .  would also be useful.)  

Thank you. 

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by.Noveiiiber 17th. If  you have any questions, please ca l l  me a t  
extens ion 7204. 

_.. 
s 

RWF/ml k 
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THRU 

FROM 

SUBJECT 

SYMBOL : 

MAIL STOP: 

I 
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LOS ALAMOS SCiEHTlFlC LADORATORY 
UNIVERSITY OF CALIF~OIINIA 

LOSALAMOS.NEW MEXICO87545 
Telcphonc Ex t; 

OFFICE MEMORANDUM 

: Edward Gritsko; SD-1 Group Ldr. ,  MS 472 

: H. S. Jordan, Assistant H-Div. Leader 

DATE: October 30, 1978 

: Roger W. Ferenbaugh, H-8 

ATWOSPHERIC EMISSIONS 

: H8-78-469 

: 490 . 

As a r e su l t  of recent decisions by.the US Congress, the Los 
Alanios Sc ien t i f i c  Laboratory has  been directed by DOE t o  take 
appropriate action t o  ensure tha t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and water pollution regulations. 
has been given the responsibi l i ty  for f u l f i l l i n g  this direct ive 
w i t h  regard t o  a i r  pollution. 
regulation tha t  requires t ha t  any f a c i l i t y  t ha t  emits Kore than 
2000 lb/yr of any substance in to  the a i r  must obtain a a reg is t ra -  
t ion c e r t i f i c a t e  f o r  t h a t  emission from the Environmental Improve- 
ment Division. 

H-8 i s  currently i n  the process o.f trying t o  ascer ta in  the a i r  
contaminants t ha t  a r e  emitted by the Laboratory i n  quant i t ies  
large enough t o  require reg is t ra t ion .  A review of the s tores  
subledgers for  1976 and 1977 shows t h a t  Group SD-1 has been 
u s i n g  large q u a n t i  t ies o f  the following gases and/or vo la t i l e  
1 i qui  ds : 

H-8, accordingly, 

O f  par t icu lar  i n t e r e s t  i s  a s t a t e  

t ri chl oroe t h ane 

I n  order t o  help us ar r ive  a t  some emissions figures f o r  the 
e n t i r e  Laboratory, could you please provide us w i t h  a n  estimate 
of the amount of these materials l o s t  t o  the atmosphere t h r o u g h  
evaporation, stack gas  ernissions, hood vent i la t ion,  e t c .  d u r i n g  
the operations of your group. (Any additional information 
t h a t  you could provide with respect t o  amounts recovered, amounts 
lost i n  waste water streams, e t c .  wou.ld a l so  be useful.)  . 

Thank you. 

I f  possible, we would appreciate a t  l e a s t  a preliminary response 
by November 17th. I f  you have any questions, please ca l l  me a t  
extension 7204. 

RblF/ml k . .  
I 
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LOS AUMOS SCIENTIFIC LABORATORY 

UNlVEnSlTY OF CALIFORNIA 
LOS ALAMOS, NEW M E  X IC0 87545 

Telephone Ex ti OFFICE M E M O R A N D U M  

TO . : Jwome E. Dumer, H-1 Group Leader, MS 401 DATE: October .30, 1978 

THRU : H. S. Jordan, Assistant H-Div: Leader 

FROM Roger W. Ferenbaugh, H-8 p& 
SUBJECT ATMOSPHERIC Ef4ISSIONS 

SYMBOL : : H8-78-468 

MAIL STOP: : 490 

As a r e su l t  of recent decisions by the US Congress, the Los . 

Alamos Sc ien t i f ic  Laboratory has  been directed by DOE t o  take 
appropriate action t o  ensure t h a t  the Laboratory i s  i n  compliance 
w i t h  s t a t e  a i r  and water pol l u t i  on regul ations . 
has been given the responsibi l i ty  f o r  f u l f i l l i n g  this direct ive 
w i t h  regard t o  a i r  pollution. 
regulation tha t  requires t h a t  any f a c i l i t y  t ha t  emits more than 
2000 lb/yr of any substance in to  the a i r  rr.ust obtain a a reg is t ra -  
t ion c e r t i f i c a t e  f o r  t h a t  emission from the Environmental Improve- 
ment Division. 

. 

. 
H-8, accordingly , 

Of par t icu lar  i n t e re s t  is a s t a t e  

H-8 i s  currently i n  the process of trying t o  ascer ta in  the a i r  
contaminants t ha t  are emitted by the Laboratory i n  quant i t ies  
large enough to  require reg is t ra t ion .  A review o f  the s to re s  
subledgers for  1976 and 1977 shows tha t  H-1 has been - 
us ing  1 arge quanti t ies o f  the fol lowing gases and/or vol a t i  1 e 
l i q u i d s :  

trichloroethane 

I 
In order t o  h e l p  us a r r ive  a t  some emissions figures f o r  the 
e n t i r e  Laboratory, could you please provide us w i t h  an estimate 
of the  amount of these materials lost t o  the atmosphere through 
evaporation, stack gas emissions, hood vent i la t ion ,  e t c .  d u r i n g  
the operations of your group.. (Any additional information 
t h a t  you could provide with respect t o  amounts recovered, amounts 
l o s t  i n  waste water streams, e t c .  would also be useful.)' 

' Thank you. 

If possible, we would appreciate a t  l ea s t  a preliminary response 
by November 17th. I f  you have- any questions, please ca l l  me a t  
extension 7204. 

RWF/ml k . .  
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b d  AIRBORNE COKTAMJKATION TESTS 

* NO PERSONNEL 
R# 

EXPOSURE From: 1/1/68 
c. 3 3 To : 12/31/67 M. A. c. :6.7X10 d/m-M 
Ty$7%Y 

MIXED FISSION l Y b l  1Ybb 1 Y b l  1967 - 
9060 

9102-04 

51 1 0  o o 0 1  10 1 2  I 1  

I 12 
I 
1 7  

! I 
250 : 0 0 0 0 I 105 

9133 

9141 251 . 0 0 0 O !  233 1 7 

78 

10 
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I I 
I I 

I 
I 

I I 

I i 
250 I 0 0 0 0 I 312 ; 5  I '7 

9160 
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I I 

250 0 0 0 01 162 I 3  4 
I 

10 
I I 

236 0 0 0 O i  632 1 15 

9165 252 0 0 0 01 2 1 

I 

I i ! 
28 

I 4 



235 1967 1966 I 1967 1967 
Source: URANIUM ! Number i Number of Tests  ! Highest Average ' dim:'M3 d-'m/M3 Location: WG.9,CMR BLDG. Tests  ;over M.  A. C .  

I 

7. # % I  I '  I #  
I 

9030 0 0 0 o 1  75 1 
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i 

250 I ! 
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9130 ' 250 l o o  , 0 01 2 . I  0 
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, 1  
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I ! 
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I 
I I 
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i. .d!ST STACKS #1,2 h 3 244 i I 1  ! 0' 
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d& I 
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Source: PLUTONIUM Number 1 Number of Tests Highest Average 1 Location: wG.g.cm BUG .Tests  
I # %  # % .  

I 

Average 

d.'m/M3 
~ 
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I 
! 
I i I 
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I I I 

I 
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I I '  2 

* I 
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Source: PLUTOSIUM 
Location:CYR Bld. F i l t e r  

T o w e r s  
Number of,tests over 
6.8 d/& Highes? Average 

d/mh , d/r&l3 - 
# 

Tests . 

2 -FL3!X-l-IhTAKE-DAY 

2 -FL$X-l-INTAKE-hiGHT 

ATI!BCP.I<i CC!.T;i?.II:iATIOtl TESTS 

-- w e 7  ... . . - _. - .  . Fro!Il: 
To : 1 2 / 3 1 /  67 M.A .C . : 

1967 1967 1966 

Averwe 
d/m/K3 - 

I 

- 

L - ~ Y G ~ - E x H A ~ T  -DAY 

L--~XX-l-EXKAUST-NIGHT 

L Lr-FLF!X-2-EXHAUST-DAY 

u-FLM(-~-E~AUST -Y'IGHT 

53 2 0 0 

. .  - 
4 -. 53 18 2 



A1P3SA?!.Z SCNTXi :i 2 1  @S TESTS. 

From 1/1/67 
" 10: 12/31/67 

I I FJunber of t e s t s  over Sojrce: PLLTONILN 
F.1 2. I Location: C F t  3ld.Fil;er ' # 

Towers I Tests 

&!.A 2. : 
1967 1967 1966 

I '  



1 / 1 / 6 6  From: . 

I 

3 .  . b.CfXx?O d m - 1  To : 12/31 /66  M. A. C . .  
1966 1965 1966 1.966 1965 

dFMS BETA Source: 

Location: WG.9,CM BLDG. 
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136G 1965 I 1966 lW6 
!Number I Number of Tests  Highest . Average 

Location: I'G 9 . a  RUG. Tests 'over M. A. C .  I d/m.!M3 d.mjM3 

Source: pra1Jmq1d3g 

I 
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I 
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AIHBCjRi.; E c.: OAT A k i N  ATlU!< '1 ESTS 
From: 1 / I  /<X 

9149 

235 
Ultr3h'lLR.i Source: 

253 I 2 .  I 0 
I 

( 0 0  
I 

3 TO : 12/31/66 M.A.C. $6d:r:-1; 
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A I P E C R E  COKTNKATIClN TESTS 
From: 1/1/66 

M.A.C.: NONB To : 12/3i/& - 
PLII'PONIUM Source: 

Location:CNR Bld. Filter 





AIRBORNE CONTAMINATION TESTS 
From: 1 /1 /65  

To : 12/31/65  M. A. C. : 6.66XlO&m? 

!f % r F  k ,  I 
I I '  
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I Source: URAVILM 1 Number 1 Surnber of Tests  ! Highest 1 Average 

Location: WG-9,CMR B m G /  Tests 1 p e r  $I. $. C7. I djm:'M3 I d.'m/M3 
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AIRBORNE CONTAMINATION TESTS 

To : 12/31/65 M. A. 
1965 1964 , 1965 1965 

Source: PLLToNILx I Number Number of Tests Highest 1 Average 
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AIISORNE SCIMFJHATION TESTS 

& -M-Z -INTAKE-DAY 

Ir-FLMX-2-IhTAKE-NIGHT 

h-FLYX-LEXHAUST -DAY 
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1965 1965 , 1964 Source: Number of tes ts  over 
# 8.8 d / e 3  Highes3 Average Location:CXR Bld. Filter 
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1965 1965 1964 
Somce: I 1 I ! PLUTONILYl 

Towers Tests 
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I I 
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I I I 

CMR BLDG. 

Location 
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No. Rooms No. Poeitions Percent I I Checked Over Toierance Decontamination I 



To : 12/31/65 

No. Tests No. Over 
Taken Tolerance CMR BLDG. Location 

48 1 1 

Highest Over 
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?,672/6,89c/m 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LO8 AUMOS.  NEW,MEXICO 

OFFICE MEMORANDUM 
TO 

FROM : 

SUBJECT. 

SYMBOL : 

Q4R Bla. Section A n n u a l  Report for 196L 

STANiJARD OI%;.ATIN@ ~oCEDURES(c0ntiawd) 

6. C2lR Bld. stack sanplizig procedure wcs changed from a aaiu basis t o  a 

weekly basis on 6/12/61r(except d n g  nine). 

H-2 now sends t o  t h b  section t h e  Z i a  Termination and New Hire s l ip s  which 

are t b n  sent on to Jim Cox, Wm. Ranaro, Darrel Bevis and Clara Phillips. 

7. 

SPECIAL momas: 
1. 

2. 

3. 

Ir. 

5. 

6. 

20 disposal wells were dr i l led  in Area C. ul vera lined with 12" of 

cemnt with a 12" diameter tube centered in the middle of the well. 

Surface contaminatioh(beta-gaarmL.) contimas t o  be a problem in dng  ldne 

basemnt under the uranium c e l l  area. Loose contaminatim filters dam 

a b w t  every t h e  a cell door is lcmwred. 

A urhalysis scbdule for dng nina personnel has been 6et up which reque8ta 

sarnlos every t k e e  mnths to be checked for grow beta activity. 

Eng. Dept. has dtarted design work on an alr sampling Sp6tePl for wing four 

which will use the 2 1/8. dlamter f i l t e r  paper. 

A unique method or disposal of contalldnated rosin from Qlega S i t e  was used . 

this year. Ekttress cwere were used t o  filter the rosin from wabr and to 

hold t he  rosin dwing transit t o  Area 0. 

Considerable Health Physics Surmyor t h e  was used *is par p r o v l d h g  

radiological assistance t o  Z l a  Crafts working on the following jobs(1) re- 

placement or acia drain l i ne  trapa;(2) w h n g i n g  filter media in filter tmrs 

(3) re-hnping Ught fixtures a t  the CMR Bld. 



! Number { Number of Tests  [ Highest [Average 

Location: )iG.9,C!d 3 ~ ~ 2 .  .Tes t s  lover M. A. C., d!m/M3 I . ,  I d.’m/M3 

Source: UPANIL31 

I 
I + $  I 

! I 

9330 1 *si i I 0 3  0 0 1  53 I 2 .  

Average 

d,/m,/M3 

1 

I I I I 0 

91i1 

I 
9133 2LS; C O  3 O j  a 7 I 0 

I 

- I  1 

I 2w ! o o i  5 I 3  I o  

3 

- 9133 I 
&5 0 0  - - I  

91‘3 1 2 2 0  1 0 0  0 3 1  - 1 0  I 

I 
I I 

! I 
I 
I 

I 
I I 

I I I 

I 
! I 

C 
I 

I 
I 

I I I 
I 

I I 

I 
9s5 1 245 0 0  0 0 1  3 I 3 

L3w. 

I 
I 

0 2 
LXZAUST STACiiS 

I 
+1,2 &. 3 1 250 

I 
! 

I 
I 

I I 

3 

0 

0 

I I 
I I .  
! I 
I I 

I I I 



AIRBORNE CONTAMINATION TESTS 
From: J.Q . 1 ,1954 

N h b e r  i Number of Tests j Highest I Average 
3 '  

I $ 6  4 %  , 1964 1 ~ 4 i  ' 

T e s t s  1 over M. A. C. 1 d/m/M ! d-'m/M3 

7039 

Average 

- -,-? d,/m./M3 
1- : 

'4123 

- 
91 j3 

+- i I . r,256 37 
I I 

25i 

3133 

4s . 

91L1 

9149 

9150 

9153 

515 j 

FXiiUST a 

- - i  I 

I I I I 
I I 

I i I 



wa 1 o.+ c 3 15 - 1 I 
I 

I I I I 

4 

.. 

I ! I 
I I 

I I 
I i I 

i 

i I . I '  

I 

I 

i 
I 

I 
I 

I 

! I 
I I I 

I 

I 
i i 

I I 
i i 

I 

I I 



Source: FLUTGKILN 
Location:CFR Bld. F i l t e r  

Towers 
- 

2 -FLM( -1-1 MAKE - M Y  

2 -FUX -1-INTAKE -MOW 

2-FM-2-1NTAKE-NIGHT 

2 -=q-l-EXHALET - M Y  

2 -FLFX-l-EXiiUST -NIGHT 

I 2-FLM-2-EXHAUST-DAY 

2 -FIXX-2 -E.YHAUST -NIGRJ! 

~-FLXK-~-INTAKE-~~T GHT 

'9-FIX-2 -INTAKE-DAY 

3-WX-2 -INTAKE -NIGHT 

3-FLMX-I-EXHAUST-DAY 

, 3-FLMX-l-EXHAUST-NIGIPP 

- 
3 - M - 2  -EXHAUST -NIGHT 

b-FLMX-1-INTAKE -DAY 

b-FLNX-l-INTAKZ-hTGIrr 

k-FLKX-2-INTAKE-DAY 

k-FM-2-IhTAKE-NIGHT 

Ir-FWX-1-EXHAUST -DAY 

b-FLMX-l-EXYAUST-hTGHT 

, b-FLNX-2-EXHAUST-DAY 

;-FLKX-2-EWST -?JIGFIT 

AIPBORKE COI?J!AMINATION TESTS 
d S J . I , l ~ j i  -" ~ From: 

To : ~ E C  .31, ~ 5 5 ~  M .A .C . : FiiXIZ 

Number of tests over 







I I I 

-cation 
No. Over Bighest Over 
Tolerance Tolerance 

No. Tests 
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Source: 835 
.Location:-. Tests over M.  A. C. ! d!rn/M' [ d:rn/M3 

I 

_- To- 

d/rn/M3 

! , I  
7% I D . 0  0 0 I 11 ( 0  

I 

I i i 
0 

I 



AIRBORNE CONTAMINATION TESTS 

Number of Tests Hig est /Average 

over M.  A. C .  d/m/M 1 d 'm/M3 3 
$ 9  

I I 

Average 

d.'m'M3 

Source: Number 

Location:Wg.?, WR Bld. t- Tests 

o o  - -  i 2  ; o  

0 0  - -  i ! o  3 

0 0  - -  I 0 i o  I 

0 0  - -  4 l o  
I i 

I 
I 

I 

1 n 
! 
I 

i 
I I 

I 
I 

I 

I 

-- 
-- 
-- 
-- 

I 

I 

I I 
I I I 

I 

I 
j I -I 

1 I I 
I i 



AIRBORNE CONTAMINATION TESTS 

F r o r n : a G :  
6.7 x lo3d/m.U To: w2 M . A . C . .  

mixed riseion Source: ~- 

I 
I 
I 
I 



.- 

H B s 3 ,  
Humber of tes ta  over 

# 8.8 d/mh3 Location:ClB Bld. Filter 
Towers . d/n/M , !  Tests , 

AIIBORE CO?ITLFJl;ATION TESTS 

T o :  431/ 63 !4.A 2. :lpane 
From: 1/1/63 

A v m e  A-e 
&‘*3 - 

I I I I I 

I I I I 



?!.A.C.: 
-, . 



. . .._ .. . .  

Source: UHAXI IX: ' I Number 

Location: VKLCLIR BIlxj. 'Tests 

AIRBORNE COKT.AMI?IATION TESTS 

Kumber of Tests 1 Highest Avfrzgc 1 Average , 

o v p  y. A c ' djrn.'M3 ! d 'm,'M3 d'rn/M3 

, 

! I 

9020 j I 40 I o ' o  - - i I 1  i 

I I ! 
I i I 

i 

i 
I 

i I 
I 

I 
I I 

I I 
I I 

I I I 
. .  I 

9104 ; 48 l o o  0 0 1  2 I O  : 1  
I 

248 1 0  0 0 O i  I 26 1 1 ' j O  
I_ 91 30 

I o  I l o o  0 0 1  1 -  0 
i 

9133 11 

i I I 

9141 I I 83 I o  0 0 . 0 1  1 I O  i o  

i 
! 
i 

! 

' 0  
! I 
1 0 0  0 0 1  0 i o  - 
i I 
I 

I 
9165 i 30 -- 

I i 
I 

I i 
! I 

I 
I 
I 
! I i __--I I I I 

! I I 
i I I 

I 

I ! I I 
I ! 



CNi BLDG.!VG.9 Location: 

I 
Number i ?;umber of Tests . Highest Avera5.e 

Tests lovef 3. A.#C.% I d:@J 3 d .I?&. 
I '  

9030 

Average 

d,"f&,' 

I ' I  

51 I o o ' - -  I 117 i 17 I - 

9141 

i I 
0 0 :  55 1 12 ; 13 

I 13 i 
-- .I . I 

0 0 0 0 1  207 1 10 9130 91w -PZ I I O I 

82 l o o  0 0 1  38 I 12 I 10 

+ #  

I 

I I 
I 

I i 

I i 
i I 

I 

I ! I 
1 I I 

I 
I 



-. 

A I I S C R E  CCUTANIKATION TESTS 
From: 1/1/62 
To : 12/31/62 3 . A  .C . : NONE 

1%2 1%2 1961 Source: PLCrot~Im 
Number of teste  Over 

# 8.8 d / e 3  Highesj Average Location:CXR Bld. Filter 
Towers 

, d/dM.  . d/@3 _ ,  Tests . 

I I I I I 

I I I 



. .  

AIF23;iX COh'T~.KI'.ATI3N TSSTS 

From 1/1/62 

To: 12/31/62 
.. Source: pLUTO!iI!,!~! 

! I1 Location: CK3 Bld.Pil:er I 7  

Tmers i Tests  

KDNE ?.!.A.C.: - 
I962 1961 ! Munber of t e s t s  over 1 , 1962 

14 0 1 1 
I I 

2 0 1 

88 3 4 

4 0 1 .  
I I 1 

224 6 3 
I I 1 

294 8 10 
33 0 1 

0 0 

0 0 0 

0 0 0 
I 1 

0 0 0 '  

I 0 I 0 I 0 



- 
Bo, 
Tests 

.2-FLfdX-l-Ih'TA:IE 246 

" EXHAUST 251 

2-FLh:X-2-IKiP.K€ 247 

. I* I, " EXkAUST 251 

3-FLMX-1 INTAKE 246 

Location C&!Z B L X . F I L T 3  T C X R S  (CAY TESTS) 

n ,I 

Average Averege 
ILi$hest d &-M3 djd.13 . djn-M3 

4,705 344 432 

66 3 1 

1,878 62 200 

1 196 2 3 

21 1 7 

.I-- I. 

" " " EXEALiST 

3-FLKX-2- Ii4'iAKE 

I t  I, " EXHAUST 
- 

25 1 27 2 1 

243 10 1 1 

251 :!I 1 0 

" EXHAUST I, I, 

5-lUIX-l-Ik'IAKE 

" EWAUST 11 I, 

7-FLKX-1-INTAKE 247 2,597 58 150 
I I I 

S5Q a 5  L l  26 

244 353 13 2 

242 10 1 1 

" EXHAUST I 5  " I, 

5-FUdX-2- INTAKE 

" 'I I' EXHAUST 

'ALL IXTAKE TESTS (GAY) I 2,455 1 4,705 I 66 

242 637 . 59 7 

242 264 4 19 

11 It I, ,I (NIGHT) 2, 467 1,225 5 6 

It I, It I' (MY and NIGHT) 4,922 4,705 20 20 
- 



AIRBORNE C C l l i A  ION TESTS 
pmm: JA:!UAnY 1,19 2 1 

2-FLFtX-2- INTAKE 

" II " EXMUST 

3 - W A X - 1 -  IKTAKE 

Locatian CKR BLE-FILTER TWERS (NIGHT TESTS) Tests d/n-M3 

2-FL5X-1- INiAiiE 249 882 17 11 

I, I, " .EXHAUST 252 26 C 0 

246 7'5 6 22 

252 33 0 0 .  

249 7 0 0 
~ ~~ 

" 'I "EXHAUST 

3-lX%X-2- IHTAKE , 

251 5 0 0 

249 11 0 0 

" " " EXHAUST I 2511 1 I o I o  
~ ~~~ 

4-FLHX-1 IKTAKE 

It I, I' EXHAUST 

246 17 1 ' 1  

251 7 0 0 

4-FLMX-2- INTAKE . I 246 I 1225 I 14 I . 9 

5-FLSX-2 INTAKE , 

" 'I "EXHAUST 

7-FLKX-1 INTAKE 

I I I I 

" " I' EXHAUST I 251 51 I 3 I 3 

249 215 8 7 

242 4 1 0 

248 91 3 . 6  

I I I I 

5-FLAW-1- INTAKE I 249 42 I 2 I 0 

7-FIA!X-21 NTAKE 

,I I, 11 EXHAUST 

" " I' EXHAUST I 2 4 5 )  4 I 1 I 0 

234 303 3 4 

251 54 1 0 

~ ~~ ~~ 

ALL. EXHAUST TESTS DAY 8 NIGHT 

T E A L  INTAKE and EXHACST TESTS 

4902 264 1 2 

9.904 

ALL EXKAtiST TESTS (DAY) I 2488 I 264 1 3 I 6 

- I I 



(Alpha a c t i v i t y  only) 

- 
Exhaust Stack 

AIRBORKE CONTAMINATION L'ESTS 
D!%E:.%Eii 1,1961 (NC\TE:KC t e s t s  p r i m  t o  

Decfrber 1961 From: - 

I --- I 
I 

I I I 

I o  - O i  
I 

I 
O I  17 1 0 

i 

I ! 
I 
! I i 

I ! -. 

i 
I 

i 

- 

I 

I 

I 
I i 

I I 
I I 

I I ! 

I I 
! I 
I I 

I 

I 

I I 

! I I I 
! 
I I 

I 
I ! 
I - 

I 
I ! 
I i I I 

! 

I I I I 
I I I i I 



9104 
i - 

I 
29 I 13 i 0 10 I 11 

9141 
! t- 

I l -  0 I 33 I 10 
12  I 1 0 '  

I I I ' I  

- I 
I I 
i 

I 
I j 

I . I  

I 

- 

I I 
I i 

I 
I I I 
I 

I I I 

1 
! ! I 

i 

I 
I 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
LOO ALAMOS. NEW MEXICO 

TO 

FXOM : 

OFFICE MEMORANDUM 
DATE : RevieWlLab Counsel 

SUBJECT : 

SYMBOL : 

Tech Ama Sedtion Annual Rep- #1 for 1960--contilrued 

-- AILIRaORNE COWPAMINATION TESTS: 

These tests are taken each day in meas where there is radioactive 

material being handled. The.attached data sheets give the annual averages 

for each location. A comparison by year of the annual average ac i t i v i ty  

i n  the Plutonium lebs is as follows: 1960-4.9 d/a@j 1959-1-0 d/@; 

ma--1.0 d / a 3 1  1957-4.8 4 ~ 4 3 ;  ~56--0.7 va3; 1955-4.7 vd3. 

8.8 d/@. 

In 1960 there were a,l& tea t s  taken. Of these, 25 QI. 0.u were above 

There ware 5,511 testa taken.in the Uranium labs. The average fbr 

1960 for a l l  of these labs was 1.2 d/m/M3. A coraparieon of the average 

by years is as follow: 1959--1.2 d/d; 1958--1.3 d/m/Bf3; 1957--1.b d/m/M3; 

1956--1.0 d/&, 1955-4.7 d / d 3 .  

Day and night testa were taken routinely on the roofs of t h e  CMR Bld. 

In 1960 there were 2,321, tes ta  taken. None of these .teats were above 8.6 

d/&3. 

The intake air t o  the filter towers ae well aa the exhaust air is 

sampled during the daytlme and also during non-wrldng hours. A t o t a l  

of 10,020 tests were taken. O f  these, 1,771r were above 8.8 d / N ,  or 

1 7  $ of the t o t a l  number of tests.  

62.3 d/m/H3 for the. Intake samples while .the average Intake samples during 

the night t e s t e  was 6.1 d / 4 f 3 .  

and the average nighttime exhaust was 0.5 d/m/Bf3. 

The average for the day tests was 

The average day& emaust was 6.b d/& 

A separate report on the  act ivi ty  exhausted from the CMR Bld. f l l t e r  

tnuara h m a  ka-n n i h m i t . t . 4  tn *he Orniin n f f i c n -  Thin rannrt CmVaFm thn 



Number of tests over 
# 8.3 d/&3 Hlghes3 Location:CF% Bld. Filter 

Towers 
Tests . if ?4 if K' , 6/&. 

I I I I 

Lverege 
d / r i 3  

-- 
1959 

Averey 

149.3 

4.9 

UP& 

264.0- 
35.3 

- 
0.7 

0.3 

0.3 - 
0.6 

0.1 

n.l 

0.0 - 
4.4 

0.5 - 
15.6 

4.9 

L 



From 3 viday 1 iohn 
DECEMBES 30,1960 F!.A .C . : NONE Tc: 

I 
..g 5 Roof- Nizht 

ing 7 R o d -  CClJV 

ing 7 Floof- Night 

1960 1960 ! 1959 1 N ~ M ~ P  of teste AI28 I ' PLL'TONI LT.4 
Average 

1 Source: 

Kigb,gt &cation: CFt !jld.Til%er # M.!. 2. 
Towers Tests %. i/ln/t.! # 

I I 

349 0 0.0 0 0 .o 0.4 0 .o 0.0 

q A 7  n n n  n n n  n q  n i  n-r 

qfin n n n  n n n  n=. n.n n n  

__. - 



Location: Tests  

I ! 

i I I 

2,506 1 399 16 I 637.2 I 6.1 7.7 I I 

I '  I I 

I N T A ~ Y  TESTS 

INTAKE NIQiT TESTS 

I 

over M. A. c .  I di .m.:~~3 i d . ' m , . ~ s  d ~ ~ . d  
I 

6.1 7.7 I INTAKE NIQiT TESTS 2,506 1 399 16 I 637.2 I 

I I I 

I I I '  I I 

FILTER TOJ!EBS 

-2- I ,;'9 

I 
31 0.1 1 46.0 0.5 L- 0.3 EXdAUST N I M T  TESTS 

DAY B N I M T  INTAKE 1 5,010 1 1,553 3.0 I I 19.6 . I  35.6 

I 

-- 
I ! 

2,501 
I - 

I I 

I I I 
~ 

! I I I 
I 1 . 9  I n 7  

i I I 
I 

1 ~~~~ 

DAY BNIGHT EXHAUST S W o s _ C  951 

i I I I 
laEh 

I 
I I i -- 

! 
I 
I 
i 

I I 
I 

I 

I 
! 

I 

I 

i I I 

I i 
I I 
I I 

I 

I i I I 
I i . I  

I ' !  I I 

I i I 
I 

I i 
I I 

I 
I I 

I I 

I i i 

i 
I 

I I ! I 

I 
I 

I 



A detaLled annual report haa been made of this act ivi ty  and the 0- 

conamnt that might be'made here I s  that thla work talres up to an e8timt.d 

1,WO aan hours of monitor t ima  p r  pear and the f i t r e  lwks as though t h i s  

t o b l  ray be higher. 

SPBCIAL PRoBlms: 

, RAIUATION STUDY OF PU AUOYS: 
TMe work v89 performd Robert Geofirion and reported by mamo to 

C W d  on 2/17/59. The allage studiod were exposed t o  f'5J.m badges in order t o  

determine with a fair degree of accuracy the elqrosure tirr far worHng w i t h  . 

these alloys. 

MOMSOR TIHE STUDY: 
A report was made for the Oroap office which attempted t o  show the 

mounts of time spent by II-1 m0nitm-a supeoieing Z l a  and M: aetioitles. m 
E U E R  TOWER STACK STUDT: 

A report- to the group office which uaa an esthpta of tb 

ullount of alpha act ivi ty  (In microcuriee) released out of the Uter  tower 

atOcb a t  the CMR B l d .  

additional report is t o  be made which dl l . cover  the entire year . 
The reported period me fhm 1/1/59. to J/16/59. In 

SU&EKIN;.GLOVE STUDY? 
A f t e r  laceIV5.q a feu conplaluts about alledged faulty g a m s ,  th is  

.. 
offlice attenpted t o  determine what, if any, physioal checks were made on 

these gloves. A t  the  present ti-, IASL makes M chocka and only two of 

ths manufacturere reported upon rqqueat for information. They reportedly 

make spot pbyoical checka but do not leak test tha gloves. The s t u e  I s  

be- contimod. 

UEW LIB FACILITIES AT TIN3 CMR BLD.; 

baeoment area .  These plans bave been emdnod by €I-1 for approval. 

CCmaiderable time has been spent exaninin g the plana for t h e  new dng(#9) 

to be Mlt onto the CMR Bld. 

plurs for new lab f a d l i t i a s  have been proposod fm wings & and 5 



December 31,1959 Lh.2 . :  None - __.--- To : 

Tests 

3-FL!! -1-1 WAKE -hTGKl! 

LMX-2-INTAKE-DAY 

1959 ,1958 
Number of tests over I 1959 I 1959 I 1953 





AIRBORXE CONTAMIKATION TESTS 

From: 1 - 1  - 59 

To : 12 - 31 - 59 - M . A . C . :  

Source:  AL1.h. Ao@-y&=, 1 Number I Number of Tests I Highest  ! Averazc  I Average  
A. C.  1 djm;M3 I d.n-'M.IS d ' r n ~ ~  

n 

0 

I Location.- i Tests  I over, N 

0 1  1 3  ! n r  n.cL 
".U 

i 

. .  
0 , I 0.3 I '  0.0 i OQ 

I 

i 
I i 

- 

P-l- 

I !  

1 I I 
I i 

I I 
! I 

I 
! 
I 

0 0 I 0.9 I 0 .l Q.L 

0 0 0.8 I 0.0 0.0 
I 

I 

n,o e 1  
I I .+ 

o I  i 
0 j 1.3 I 0.; .I 0.0 

I -p- 
0 1 0.8 1 0.1 ; 0.0 

0.2 I 0.0 ; 0.0 
! I I 

0 
I 
i . 

' 0.0 0.0 
! I I 

0 0 i 1.2 0.1 i 0.1 
I 
I I 

! 

! 0.0 I 0.0 
I. 0 0 8 0.3 

I ! I I 

I 
I I 

I 
I I 

I I 

I 

I 

I I  I 

1 I 1 ;  I I I i 



1959 Annua: Report $1 

AIRBORNE COXTAMINATION TESTS 
From:- 1Fd8 

Location: Chl.ii-8ldq. 
._ - 
d 'm.?J13 1 d'm,!M3 ' 

I T e s t s  (over  M. A. C. 1 d/m;'M 
It! % # % :  

I I , 
7133 I 252 I O  0.0 0 0.0 I 8.3 I 0.4 ' j . 0.5 

I 

I 

71a-32-34 I 253 0.6 I 10 .o.o 0 0.0 ! 3.5 i 
I 

71 36 

0.5 

~ . -  
i 0.5 

I ! 
3.3 i 0.6 

I I 

I 250 I 0 @.I) 0 0.3 I 

Night 

1 .a i 0.9 A l l  Pu Labs. (1958) 114,680 I 49 @e3 25' (I.1 1,37@.2 ! 
I I ! 

0.1 253 0 0.0 0 0.0 i 0.9 , 0.0 I I 

i I I Outside Samples: 1 I I 
I 

0.1 I 
i 

Wing 2 Roof - Day I 251 I 0 0.0 0 0.0 i 0.9 I 0.0 i 
-r-- 

I 

i 
Night I 253 w n  

Night n I W  

I I 

I 
I I OoO -F- 1.4 I 0 0.0 0 0.0 , 

I I 

0.1 
I 

0.0 I 
I i I 248 10 0.0 Q .O.O I 4.0 ! 

1958 Totals: Day 

0.0 , 1 0.1 
I i 

&Y ! 250 i 0  0.0 0 0.0 1 0.5 I 
n .s I 

. 1248 / O  0.0 o 0.0 , 2.1 I 0.1 0.1 ' i  

I I 

0.0 i 233 i o  0.0 o 0.0 I 0.9 1 0.0 , I 
Night I 

n I I  

n n 

I I 

I 

! 



AIRBORNE CONTAMINATION TESTS 

From:-WQ c 

To:-- M. A . C . : a  

I #  % i ! ' 1  # ' %  

I I , ! i I I 4-FLS-1-INTAKE-NIGHT t 

~ ~~ ~~ ~ 

r- ~ 7 I 2-FLMX- 1 -INTAKE-NIGHT 251 1 32 12.7 i 196.5~-1 ~~-5.8 3.5 

1 3-2 3.4 

I 

I 

I 

253 i 180 71.0' j 9794.0 I 362.0 i 207.9 

35.2 I 3186.3 41.7 30.4 

2-FLMX-2-INTAKE-DAY 

2-FLMX- 2-INT AKE -.VIGHT 

2-FLMX- 1-EXHAUST-DAY 

2-FLMX- 1- EXHAUST-NIGHT 

2-FLMX-2-EXHAUST-DAY ' 

8-FLMX- 2- EXHAUST-NIGHT 

290 1 Be... 
I 

253 35 80 .a 9.8 I 
251 ! 1 0.4 I 12.6 I 0.2 0.5 " 

I I 

4.3 1.1 I I 

8.7 I 313.0 I I 253 ! 22 

251 1.6 I 23.4 I 0.4 0.3 
I 

4 
FLMX- 1-INTAKE-DAY ! 253 : 3 6  14.2 I 440.9 I 8.9 I 4.3 

14 5.5 I 44.1 i 3-1 1 .o I 253 
3-FLMX- 1-INTAKE-NIGHT 

3-FLMX- 2-INTAKE-DAY 

3-FLMX- 2-1NTAKE;NlGHT 

4.7 I 137.2 ' 3.2 : .. ,. . . L - p * 5  

0.0 1 , 7.2 i 0.1 0.0 

I-FLMX-1-INTAKE-DAY 245 ! 5 2.0 1 27.3 1 0.9 0.7 

252 I 12 
i 0.0 i 230.3 I 0.7 0.i ' 252 ' 2 

3-FLMX- 1-EXHA'UST-DAY 251 I 2 0;8 141.9.1 3.9 0.4 

3-FLMX-1-EXHAUST-NIGHT 253 ! I 
I 
I 

251 0 '0.0 i 8.8 1 0.3 0.3 5-FLMX- 2- EXHAUST -DAY 

I 
I 

243 1 1 0.4 23.4 I 0 . 2  0.4 

121 49.0 I 499.4 1 33.9 53.9 

:-FLMX-1-INTAKE-NIGHT 

I I 

! 4 0  16.4 686.E I . 8.8 17.7 

:-FLMX-2-IhTAKE-DAY ' ' I I 285 I 

I 2 5 6 1  2 '  0.8 48.7 0.6 0.3 
-FLMX-1-EXHAUST-NIGHT 249 0 0.0 2.6 . 0.1 0.1 

-FLMX-2-INTAKE-NIGHT I 
-FLMX- 1- EXHAUST-DAY ' 243 

I 

1- ~ 

52.0 87.0 I 
2-FLMX-1-INTAKE-DAY 7 253 1 222 3137.2 1 91.4 , 30;9 '1 131 

22 8.7 

15 1 60.0 

79' 31.0 

E.@ 

4 1.6 

6 2.4 

1 0.3. 

'20. ' 

23 9.2 

6 2.4 

10 4.0 

0 0.0 

1' 0.4 

0 '  0.0 

1 0.4 

1 0.4 

1 0.4 

67.0 159 

96 39.0 

0 0.0 

2 0.a 

10.9 I I 

'LMX-2-EXHAUST-DAY I 250 1 19 7.6 I 313.5 I 5.01 6.7 I 26 

-FLMX-2-EXHAUST-NIGHT / 249 1.6 I 37.2 I 1.61 1.4 I 4 ' 1.7 



Source: Plutonium. INumber 

Locatton: CMR-Blda. (Tests 

5-FLMX- 1-INTAKE-DAY I 253 
Filter To wers 

5-FLMX- 1-INTAKE-NIGHT 

5-FLMX- 2-INTAKE-DAY 

Number of Tests Highest Average Average Number Of Tes t6  0 

over 8.8 d/m./M3 d/m/M3 d/m/M3 d/m/M3 
# 
4 1.6 58.6 0.9 0.6 , 1 0.4 

# % 

5-FLNIX-2-1?4TAKE-NIGHT 

5-FLMX-1-EXHAUST -DAY 

254 1 0.4 

55.5 252 140 

254 16 6.2 

19.5 1 0.2 I 0.1 1 0 0.0 

.Z45.0 .I U.6 45.3 136 55.0 

176.3 1 2.8 4.2 ' 31 12.3 

5-FLIdX-1-EXHAUST-NIGHT 1 252 l o  o.o I 1.2 i o . ~  I. 0.2 I 1 0.4. 

5-FLMX-2-EXHAUST -DAY 251 35 13.9 119.5 5.6 9.0 38 15.8 
I 

5-FLMX-2-EXHAUST-KlGHT I 252 

7-FLMX- 1-INTAKE-DAY ! 250 ! 119 46.0 15980.3 I 350.9 1 17.7 I 67 26.6 

4 1.6 48.9 0.4 1 a 5  7 2.8 

7-FLMX- 1-INTAKE-NIGHT 253 18 7.1 1225.4 7.5 0.3 4 1.6. 

7-FLMX-2-INTAKE-NIGHT ] 253 I 11 4.3 11274.3 I 4.5 I 1.5 1 i 2  4.7 

hFLMX-2-INTAKE-DAY 1 251 189 75.3 I 460.4 1 49.0 1 32.9 154 61.0 

I 7-FLMX- 1-EXHAUST-DAY I 251 46 18.3 13038.8 I 46.2 1 5.4 29 11.5 

7-FLMX-1-EXHAUST-NIGHT I 253 4 1.6 

I I I I I 

A l l  Intakes - Day I 2507 I 1.024 40.0 19794.0 1 97.1 ! 

102.8 0.6 1 0.1 0 0.0 

7-FLMX-2-EXHAUST-DAY 251 28 11.1 I 108.0 1 4.5 I 2.3 11 4.3 

7-FLMX-2-EXHAUST-NIGHT 253 0 0.0 5.2 0.1 0.1 0 . 0.0 

I 

H H - N i g h t  

" Day EL Night 

I 

2506 223 8.5, 3186'3 7,8 I 
5013 1,247 24.0 19794.0 . 29.7 I 

2518 

I It - N i g h t  1 2516 

.I Day 8 N i g h t  5034 

I 
A l l  Exhausts - Day 
.- 

I 

I 
164 6.5 3038.8 I 7.1 1 
17 0.7 37.2 0.3 

181 3.5 3038.8 I 1.9 . 

I 
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TO I Dean D. Meyer, Group Leader H-1 1/23/59 

FRCM I John . .  Endcrs,'H-l 

SUBJECTI . .  1-958 ANNUAL REPORT #2 FOR .TECH AREA sm~oa 
' (NON-ROUTINE ACTIVITIES, SPECIAL PROELEN, etc. ) 

. .  
MOWITMI T R A I N I N O  . ' 

. .  

. .  

ReSDiratOrf Pro tec t ipg  I 
. This sec t ion ' s  monitprs have pa r t i c ipa t ed  in t h e  r e s p i r a t o r  check tes t  

a t  HRL Bldg. under H-3's gupervisi.on. This test .involved determination of 
proper r e s p i r a t o r  f i t  by wearing a, r e s p i r a t o r  in a chamber rrhich contained 
a m a l 1  amount of  Amy1,Acetate l n , t h e  a i r .  Ihe test was very educational t o  
t h e  monitors and they  now have a g rea t e r  appreciat ion of  t h e  need f o r  a pro- 
p e r  f i t  when wearing a respirator .  In  addi t ion  t o  t h e  monitor's taking this 
test o ther  CWI-Bldg. personnel have a l s o  par t ic ipated.  The results of  these  

. tests a r e  now on a Cardex f i l e  in t h e  sec t ion ' s  off ice .  The information ln- 
cludes t h e  i nd iv idus l ' s  name, Z#, Group, Wing # he works i n ,  and t h e  r e s u l t s  
of  t h e  t e a t s  on t he  d i f f e r e n t  brands of  r e sp i r a to r s  and brand he  p r e f e r s  t o  
wear. 
glasses.  ' I n  wings 2 and 4 t h e  monitors now i s sue  and pick up r e s p l r a t o r s  
from wing personnel. The r e s p i r a t o r s  used have t h e  person'c i n i t i a l s  and 
wing number a s  w e l l  3s a nmber  .1" on1.2" stamped onto t h e  metal nose coves.. 
So. f a r  t h e  program has  worked w e l l  and it i o  hoped t h a t  a l l  personnel i n  t he  
CYR-Bldg. who may have need f o r  r e sp i r a to ry  protect ion can c m p l e t e  t h i s  test 
n e i t  year. 

The Scott A i r  Packs whlch a r e  used e t  tho UdR-Bldg. as emergency b,feath- 
lng  'equip@ent. a r e  now being lnspected by t h e  monitors in h o s e  wings t h e .  ' 

Packs 8re:located. 
in t h e  tanks  i s  reported on t h e  Monthly Inventory Report. 

A t  t h e  CMR-Bldg. t h e  building supplied a i r  a y s t m  was checked ou t  by 
Safe ty  (H-3) f o r  use a s  a supply f o r  a i r l i n e  resp i ra tors .  
s ions  t h i s  a l r  aupply has  been used by bullding personnel f o r  use wlth supplied 
a i r  r e sp l r a t a r s .  

Ej&t~ Badaea: 

t h e i r  wing a r e a s  i f  t h e r e  1s a need f o r  t h i s .  The person's name, Z#, bl r th-  
d a t e  a r e  reported t o  t h e  f i lm sect ion,  General Monitoring Section. .The f i lm 
badges a r e  del ivered t o  t h i s  sec t ion ' s  o f f i c e  and the monitor i n  each wing 
is reeponsible  f o r  t h e  issuance and picking up of f l lm badges in h i s  wing. 

Recently, one of  t h i s  sect ion 's  monitors spent considerable time with 
the f i lm badge s u b s e c t i o n .  
knowledge o f  t h e  f i lm badge problem is much b e t t e r  now. I t  would be hoped 
t h a t  other monitors could receive t h i s  t r a i n i n g  a l s o  i n  t h e  future. 

Ful l  face  masks were a l so  t e s t e d  f o r  some people vvho have t o  wear 

The condition of  t h e  equipment as w e l l '  a s  t h e .  a i r  .supply 

On several  occas- 

. Monitors have been inetructed t o  request f i lm badges f o r  personnel i n  

The experience was q u i t e  educational and his 

mtside Acti V m  I 
One monitor spent  two months a t  NTS. 

t e r e s t i n g  and educational experience f o r  him. 
p a t e  1n.nanother out-of-town test, but couldn't make t h e  t r i p .  
now aware o f  t h e  problems' associated with such tests. 

It is  f e l t  t h a t  t h i s  was a very in- 
He was a l s o  de t a i l ed  t o  p a r t i c i -  

However, he  i s  



1?\6 1955 . , 1956 . i.956 3 5 5  

i d'm'M3 

I Number I Xl;m er of Tests I Highest 

oyert,M. J. 5. I Tests  

I Average I Average Izl Sol: rc e: 

Location: I d'm:M3 1 d 'm.313 I 
I 5 a . . I .  . 

cm ELrn.., 

-- 

i 
5137 I 2.50 

! 
I O 3 O l O  7009 - i  250 

I 

I 
! 

i 
I 2.5 1 0.6 -: 

! 0.6 ! ! 

1.3 
i i 

I I 

I 3  

7119 2b9 i 0 
I 

7116 1 250 
-- 

7120 1 2 5 1  j o  
-- 

I I 
I 251 1 0  I 7122 

7123 ] 252 0 

0 
I -  I 

7Ub 25 1 

7126 251 . 0 

I 

0 0 1 0  2 -3 1 9.6 0.b 
I 

I I I 
0 0 ( 0  5.9 I 0.5 I 3 .$ 

0 0 1 0  I 1.3 I 0.5 I 0.1; 

1.a I 9 .I: 1 3.b 0 0 1 0  i 

0 0 1 0  I 1.5 : I 0.l: 9.3 

I I I 
! I I 

I 

0 0 1 0  ! 2.3 i 0.4 , 0.3 
I I _. 

I 

I 
I 

0 0 !O 1.2 I 0.l: 3 .lL 
i 

I 
I 7130-32-3ii 252 j o i o  10 io 1 I 3.1 0.5 

7 u 3  2hO 1 0 19 0 10 1 3.9 I 0.5 
7136 2L9 I 0 i o  0 i o  i 3.3 i 0.5 

I I I 
I ! : ! I 
I i I .  

! 

I 1.7 .b 
I I 

L! - 1  3.2 I 0.2 
! I I 

I 0 
kT. I ! I 
ring '+7 Eocf-sqv I 241 0 10 - I -  ! 

I 
~ 

Sling #7 Roof-Xight. 1 I 22L 0 Io ! 

I 

3 .k 

0.4 

0.4 

- 
- 



Location: 323 3L;cI.. Test s  I over 8.8 d/m/M3 
j;: 5 $ 3 

d ; m / M j I d / m / M S r  

4-FLS-1-INTAKE-DAY 

4-F LS- 1 -INTAKE -NIGHT 

2-FLMX- I-INTAKE-DAY 

2- FLMX- 1-IFTAKE-NIGHT 

2-FLMX- 2-INTAKE-DAY 

2-FLMX- 2-INT AKE-NIGHT 

253 i o l  31 9 q L.S!  c.!, 0 .L 
I 01 0' 0 ci 4.31 3.2 G.2 

&3, I 53 6R 27.6 I 1000.2 I 28.7 

252 1195 'kl.5 83 33.4 19294.3 lh3.5 129 .o 

I 
236 

252 32 .a 
I I 

253 I 1.5 3.1 ' 

253 I L7 19.6 27 13.18 931.2 12.6 . 8 -4 
I 

8-FLMX-1-EXHAUST-DAY 

I-FLMX- 1-EXHAUST-NIGHT 

I-FLMX-2-EXHAUST-DAY 

I 

I 1 G.k 5 2.0 1 $.E 1.k 2.2 . 2hg 

250 I 1 3.L 0 0 13.6 0.1 0.3 

71,R 79 11-7 9 5 5 137.7 < .n '1.1 - 
I 

I 753 5 
I-FLMX-2-EXHAUST-NIGHT 

7.0 1 0.L @.F f i 6  L 

c q0 -? .[: 
i i 

0 -2 0.1 



1% l?55 
Average Avera e I uource: 1% 

-._. I Location: -de- - c :y - d/rn/M3 
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h-oblem, Spec ia l  Projects ,  Plans, etc., 

F"LT33 TC:!Zi 3.:.I;:FL:CiG : 

The s&T:>lsr i n s t e l l a t i o n s  on t h e  Ifitdie zw.2 E x k z s t  sides cf  t h e  F i l t e r  

The sm21er ~ m ? p  i n  +Ji% Towers h v e  been i n  opwz t i cn  f o r  the e n t i l e  year. 

$h F i l t s r  Tower i s  used t o  opers.te c o l l e c t o r  p s i n t s  f o r  koth exhaust and 

int:=ke sanples. 

f i l t e r  toxer and running the ~ m ?  z t  about a93 T.2.Y.  

successfu l ly  a l l  year e t  this speed. 

This wzs done by u t i l i z i n g  the  ex i s t ing  ra;,.?ifolc i n  >iiQ $h 
T k i s  pulip has m n  

I n  ilecepber, CXB-7 was asked t o  lock i n t o  the  FOssibilLty of n c : i i m x  

the  c o l l e c t o r  heads so a s  t o  d c e  them mre a i r  t i g h t .  

designed f o r  use u i t h  f l l ter  queens x u ? .  are c o t  designed t o  be zir t i g h t .  

smll le& at t.%s poin t  can prodiice an e r r c r  i n  sam&ng r e s u l t s .  

These heeds were 

k 

I n  October t h e r e  was an acc identa l  re lease  of a small amount of h i n t o  

The activi-ty exhacsted t h e  lab exhaust system on the  North s i 2 e  of Xing #5. 

i n t o  t h e  atmosphere from 5-FEX-1 f i l t e r  t oxs r  wa3 quite X;gI-,. .The Tollowing 

month another small a n o m t  vas released. The r e su l t i ng  s t sck  count wirs agein 

q i d t e  high. These high s tack counts t o se the r  with proof t h a t  sore of t h e  

a c t i v i t y  w2s drawn back i n t o  the C E I  Bldg., pronpted E r g 4  a d  !1-5 t o  review 

t h e  l a b  air e?c+imst sys t em.  

I.DZIEZ3D ALMA SGG-XZ S'iL!W-?D,DS : -- 
kst ye?x standards were preparzd f o r  monitors ir. this s e c t i m  which used 

TRi5 year,  J i m  Cox, E-1 3econtaminaticn Eu f o r  t h e  s z m c e  of al2h;. s a r t i c l c s .  

Lab., prepared a r.ew t i p  of solirce w1; ich .m~ physicel ly  s n a l l e r  a d  had, i n  

add i t i cn  t o  a izl alpha source, a s~a.11 sect ior .  of U r ~ ? i u m  

Uraniun p r w i d e d  a source with vkich t o  c b c k  Victoreen Survsy ?let.-rs. A 

separz te  repcrt c w e r i n g  tfie.descri-$,ion of t hese  SDUTCPS has been prepmnt.  

238 
met21; The 
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Tech Area Section, ~4 
Annudl Report for 1957 

A ... R ~ l L a b c ~ d  AIRBORNE CONTAMINATION TESTS 

From: - January US7 

Location: CMR BI~x;. ,  

Wing #2 Roof-- 

.- - 
/over  M. A. C .  I' d/m/M 3 i  d . m.Mj  . I d,'rn!M 3 

! ! 
8 Tests 

' 2w1 i o  o : o ' o  . .  I 1.5 ' I 0.1 I 0.6 
I ! - . .  

W i n g  #3 Roof-Dej 

I ! 

! .  i ! 235 l o  . I 4.b i o.2 i o.8 

! I j -  
-- -_ I I32 lo 0 .  - ; - I  

W i n e  #b Roof-Night llj2 1 0 . 0  - j - :  I 2.2 I 0.1 I - b.2 I 0.2 Wing #b Roof-Dej 

i 
I 0.1 I 0.b 

I 
3.b , 

I I I I - 
0 0 ' 0 0 I 1.8 I 0.0 I 0.2 Wing #7 Roof-Night I 253 I 

I I i 
I I 
I 

I I 
-- I I I 

I I 
- 

i I I 

I I I I 
! -  I 
I 

I I I I ._.,. " 



Tech Area Section, H-1 Annual . .  
AIRBORNE CONTAMINATION TESTS 

Report f o r  1957 

Elom 

j .  

From: JanuarY 1% 7 
To: Deomllber 1957 M. A. C.: 

Pu 1957 1956 Us7 195 7 
Source: 1 Number 1 Kuniber of Tests 1 
Location: Cta B m * s  1 Tests i over 6.6d/m/M3 I 



AIRBORNE CONTAMIN~T~ON TESTS 
From: . T ~ I : l ' ~  1 rJ< 7 

rests over 8 8 d m/  d;m/d 
# L' k -d 

Tech Area Section H-l 
A d  Report for l%? 

d / r n / d  d / m / d  

Pu Source: 

Locatton: CMR 9-., 

5-FLMX- 1-INTAKE -DAY 

5-FLMX- 1-INTAKE-NIGHT 

5-FLMX-2-INTAKE-DAY 

5-FLMX-2-13TAKE-NIGHT 

5-FLMX-1-EXHAUST-DAY 
~~ 

5-FLMX- 1-EXHAUST-NIGHT 

5-FLMX- 2- EXHAUST-DAY 

5-FLMX- 2- EXHAUST-NIGHT 

7 -FLMX- 1-IXTAKE -DAY 

7-FLMX-1-INTAKE-NIGHT 

'I-FLMX-2-INTAKE-DAY 
~ ~ 

7-FLMX-2-INTAKE-NIQHT 

7-FLMX- 1- EXHAUST-DAY 

'I-FLMX- 1-EXHAUST-NIGHT 

7-FLMX-2-EXHAUST-DAY 
~ ~~ 

7-FLMX-2- EXHAUST-NIGHT 



i-. 
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TOXIC OAS PROBLEM: 

CMFG group wllrked a large pmtion of this par d t h  a yeerg toxic gas. 

Hd and H-1 group mt.wi th  Cm-5 t o  discus means of wkhg d t h  the material. 

A type of filter was made cp by €I4 which w o u l d  change colm when small mounte 

of this gas was present i n  the atmosphere. 

I n  the f a l l  of 1957, CMF4 grcup.etarted woridng a 2b hour dqy, 6 day week. 

Rro H-1 monitors were &tailed t o  work shift work so a6 to provide monitor 

ee9ice t o  this group. 

RESPIRATOR PROBLEH: 

I n  C M F ~  group them are several mmen emplqeaa rho have a f f i c u l t y  
' wearing respirators. Airline respirators were finally issued as a n e a ~  of 

affording adequate protection. 

IIBi(MNATED MOT SWTSr 

I n  t h e  CHR Bldg., there are a feu epots In ti concrete floor In tho 

basements of the lab wings and in OM fi l ter  tower. It I s  hoped t h a t  8su 

Deoontaaainatlon can 8uccesaPully clean these apots with the* portable sand- 

blaster. 

RAD-SXE LeCTuRG TO ZXA CRAFTSMEN: 

in she e a r b  prt of 1957 a rad-oafs lecture vas given t o  the craftsmen 

who were working i n  the CHR Building. Health aafaty r u l e s  and reasom for 

these rules ware explained. The talk u l l l  be repeated early in 1958. 

EXmRMAL RADIATION EXPOSURE. USTI 

A listing was made of  artandl radiation sxpspo%ures t o  personnel at the 

CMR Building. This Ustlng i e  t o  be kept current and the ohangee and/or 

,additions dll be sent t o  the f i lm Badge .Section, benerd Monitoring. 

CONTAMTWATED TRASH HAXNJ!G: 

I n  wings #2 and #lr the  contaminated bash i s  now being placed i n d d e  

Dempster Dumpster boxes located outside each wing.  When full, t h s s e  boxea 



Reviewedllab C d  
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are taken ta the conta:ninated Dump by Zia Refuse section and emptied. A 

Close cost d u g  i s  being made of thle pJcediue 80 aa to determine whether 

or not t o  expand this procedure. 

In addition t o  the Dernpster Dumpster boxae for hoWng packaged trash, 

the use of 5 nil thick U" x l2" x 2 l p  plastic bage i s  beiw investigated 

lor use as l iners i n  contaminated trash cans. A a  the cam becorn f i l l e d  

these bags are removed, sealed, dated, and then placed i n t o  the 

rithout first being put inside cardboard boxes. Thus far, th? use of 5 'dl 

'bags hari been succeesful. 

RAmoAmooHAm OF FIm PAnES: 

boxes 

. .  Bot too muoh vork b e  been dons this year due t o  the re-location of the 

dark rom to  its new location in the bnee~uenL Ss~eral  radioautograph6 were 

lnade of flltc papre and of L ~ Q A ~  speohna fraq Ohriatensen, H-7. 

... 



SUMMARY OF RECORDS SEARCH AND DISCUSSIONS W I T H  LASL PIONEERS 
CONCERNING BUILDING AND DRAIN LINES I N  TA-1 WHERE RADIOACTIVE 
MATERIALS WERE PROCESSED 

TA-1-5 - C-Bldq. 
History: 
Completed September 25, 1943, by N.M. Sundt 0 Sons a t  a cost of $352.654.00. 
It was wood frame construction, 123'x176'~24' high and s e t  on a large concrete 
pad. It burned i n  ear ly  1945 and was r ebu i l t  a t  a cost  of $126,000.00. 
a normal machine shop i n  addition to machining uranium i n  the southeast section. 
The building w a s  monitored and found f r ee  of radioactive contamination except 
for  the concrete pad. 
i n  December 1964. 
dump and the remaining concrete was placed i n  the canyon near the Bailey Bridge 
i n  1965. 

It was 

The building was removed by Los A l m s  Transfer Company 
The contaminated concrete pad was removed t o  the contaminated 

TA-1-6 - O-Bldq. 
History: 
Completed i n  December 1943 by N.M. Sundt C Sons with an annex added by R.E. McKee 
with a t o t a l  cos t  of $809,348.00. It w a s  wood frame construction, 50'x144'. I t  
w a s  used fo r  chemistry and metallurgy. 
were processed i n  t h i s  building and t h i s  resulted i n  f a i r l y  high levels  of 
contamination i n  sections of the building and i n  the drain l ines .  
was begun on 3/9/54 and completed 11/30/54. 

building removal, drain l i nes  were removed to the nearest manholes and stubbed 
of f .  
ing and a f t e r  t h i s  removal, soil samples i n  the excavation ranged from 62 t o  
533 d/m/gm of soil. Ref. mem by B.F. Schnap to W.R. Kennedy dated 10/26/54. 
The excavated area w a s  backfil led with clean so i l  and brought t o  grade. Remain- 
ing drain l i nes  were removed on a later work order fo r  the eastern half of TA-1. 

Significant amounts of 239Pu and "% 

Demolition 

In addition to 
The work w a s  done by the Z i a  Company 

- with John Enders of H-1 providing the Health Physics support. 

A large amount of d i r t  remval  w a s  necessary i n  the v ic in i ty  of the build- 

TA-1-8 - 0-2 Bldp. 
History: 
Bui l t  i n  July 1944 a t  a cos t  of $28,345.00, it-was of wood frame construction, 
32'xEO'x9' high. 
glassware. The drain lines were shallow and emptied to an open area near the 
canyon rim. Later, three looms were added, the laundry was moved t o  D.P. S i t e  
and 0-2 was used by Howard Eberline fo r  instrument repair .  
pumps from 0-Bldg. were decontaminated by E.J. Cox i n  pa r t  of the building. 
A f t e r  the laundry f a c i l i t i e s  were removed, additional drains were ins ta l led  a t  
a deeper l eve l  west of the or ig ina l  l i n e s  and a sep t ic  tank .added. A l l  l ines  
were l e f t  i n  place and some of these were re-routed t o  connect t o  the sep t ic  
tank. The building w a s  monitored before removal i n  October 1953 and found t o  
be free of contamination except the f loor  and a t t ic  where a few thousand c/m/55 cm2 
w e r e  found. 
ing w a s  placed i n  the contaminated dump under the direct ion of John Enders of H-1. 
The plumbing w a s  removed "as f a r  down a s  the plumhers coul-d reach" and the area 
abandoned. Soil sampling and counts taken with a "fiddler" probe l a t e r  revealed 
pockets of '"Pu contamination and the sep t ic  tank and some plumbing was removed 
t o  the contaminated dump. 
removal of remaining d r a i n s  and some s o i l  removal t o  the contaminated dump. 

I t  was used as a laundry t o  wash contaminated clothing and 

In the last stage, , 

The doors and windows were salvaged and the remainder of the build- 

Plans a t  t h i s  date  c a l l  for  fur ther  excavation for  
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TA-1-11 - D-5 Sigma Vault 

Built by R.E. McKee between November 1944 and January 1945 of reinforced concrete 
2O'x41'x13' high at a cost of $28,829.00. 
''%. There were minor spills in the building resulting in low level contamina- 
tion remaining on the concrete floors and shelving. It was demolished in Decem- 
ber 1965 by the 'Zia Company and removed to the contaminated dump. 
were connected to the storage area of the building. 

History: 

It was used for storage of 239Pu and 

No drain lines 

TA-1-21 - G-Bldq. 
History: 
Built by hired labor in August.1943 of wood frame construction, 28'x74'~13' high, 
at a cost of $16,850.00. The eddle section housed the Sigma pile which was 
constructed of graphite and uranium. 
floor and some contamination was flushed down drains from decontaminating radium 
sources. The building proper was free of contamination and was removed by Los 
A l a s  Transfer Co. in June 1959. 

Slight contamination occurred to the concrete 

TA-1-26 - H-Bldq. 
History : 
Built by hired labor in February 1944 of wood frame construction, 20'x92' long. 
Additions to structure include extensions 15'x20', 12'4"x10', and 10'6"xlO' at a 
cost of $65,261.00. 
as offices and work s ace for C.MR-10. During the tenure of CMR-10, items con- 
taminated with 1r'Ba-P4'La were used and stored both in and under the building. 
Some contamination resulted from this operation. The short half-life material 
decayed but the impurity "Sr remained as a contaminant and during TA-1 clearance 
the building was demolished by the Zia Co. and removed to the dump. Also, the 
drain lines from H-Bldg. were contaminated and were removed to the dump in addi- 
tion to a substantial amOunt of soil under the building. 
the clearance memo from C. Buckland to Engineering in 1957. 

The building was used initially for work with "'Po and later 

This is documented in 

TA-1-29 - HT Bldp. 
History: 
Built by R.E. McKee during July and August 1945 of wood frame construction, 62'x 
269'x30' high, with a basement 15'~69'xlO'high at a cost of $169,650.00. It was 
used by the Shops Dept. for processing normal and enriched uranium. Substantial 
levels of uranium contamination were found in the building and it was demolished 
and hauled to the contaminated dump in December 1965. No drain lines other than 
sanitary sewer connected with this building. 

TA-1-30 - HT Barrel House 
History: 
Built in July 1946 of wood frame construction, E'x12'xlO' high, at a cost of 
$385.00. It was used for the storage of uranium and was moderately contaminated. 
It was demolished and hauled to the contaminated dump in July 1964 by the Zia Co. 
There were no drains associated with this building. 

TA-1-32 - I Bldq. 
History: 
Built by U.S. Post Engineers during June and July 1945 of wood frame construction, 
3O'x6O'x16' high. It was used for the machining of beryllium. It was sold to 
the Dog Obedience Club in 1958 and moved to 1080 Airport Road. 
discovered to be contaminated with beryllium (non-radioactive), re-purchased by 
the government, demolished and taken to the contaminated dump in 1959. 
lines other than sanitary sewer connected to this building. 

It was then 

NO drain 
. 
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TA-1-42 - ML Bldg. 
History: 
Built by hired labor during October and November 1945 of wood frame construction, 
27'xl15'x13' high, at a cost of $26,054.00. It was used as a medical lab. for 
many years by the groups later known as H-4 and H-5 in sampling work to determine 
human uptake and excretion rates. After they moved out to TA-43, the building 
was used by J-11 to process some Am-Cm. They were involved in a spill of the 
radioactive material which contaminated the north 67 feet of the building. 
after extensive decontamination, a moderate amount of contamination remained. 
The northern section of the building was demlished and taken to the contaminated 
dump by the Zia Co. in December 1958 and the southern part of the building was 
taken to the Zia Surplus Yard. The only drain line associated with this building 
was the sanitary sewer which had an outfall West of J-Bldg. 
contaminated during the TA-1 clearance and was removed to the contaminated dump 
as documented by log book kept by Armando Benavidez of H-1 and subsequently 
cleared by mew from C. Buckland to Engineering. 

Even 

This line was found 

TA-1-43 - M-Bldn. 
H i s t o r y :  
Built by N.M. Sundt & Sons in April 1943 of wood frame construction, 42'x83'~24' 
high, at a cost of $114,874.00. 
used for processing and recowry of enriched uranium. 
would be the one to contact for more information on this building. 
lished during September, October, November and December 1957 and taken to the 
contaminated dump, including the concrete. 
the contaminated dump and the sanitary sewer line was checked with no contamina- 
tion being found. 
Engineering in 1958. 

The building was built on a concrete slab and 
A.C. Dumrose of CMB-8 

It was demo- 

The acid drain line was removed to 

Building and drain line cleared by mew from C. Buckland to 

TA-1-45 - 0-Bldp. 
H i s t o r y :  
Built by hired labor in August 1943 of concrete construction, 101x15'x9' high, 
at a cost of $4,598.00. 
These sources were all sealed8 however, some of them leaked and the building and 
adjacent walkway were contaminated. Also, the front of the building was used 
for cooking the radon off the sources on a hotplate and then re-soldering. 
building was demolished and taken to the contaminated dump in November 1956. 
No drains connected with the building. 

TA-1-49 - Q-Bldn. 
History: 
Built by N.M. Sundt 6 Sons in July 1943 of wood frame construction, 32'x103'~171', 
with a full basement, at a cost of $95,641.00. The building was later added to 
on the south end. Some 
film calibration was done in the north basement and a small radium spill conta- 
minated part of the north basement and part of the tunnel connecting Q-Bldg. to 
Boiler House No. 2. The spill was cleaned up as far as practical but some 
contamination remained. The building was removed by H.C. Thompson in Peb. 1959 
and the concrete, including the tunnel and associated pipes and drains were 
removed to the dump as documented by C. Buckland's memo to Engineering taken from 
log notes kept by Annando Benavides of H-1. 

It was used for the storage of Ra and RaBe sources. 

The 

It was used by the medical and health monitoring group. 
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TA-1-56 - Sigma Bldp. 
History: 
Built by R.E. McKee with completion in September 1944. A major addition was 
made by Haddock Engrs. which was completed on 1/17/50. The building was of wood 
frame construction, 93'x375'~27' average height, including a 133'xlOO' basement, 
with a total cost of $1,485,192.68. The east part of the building was used to 
process normal uranium and the west part the processing of enriched uranium. 
Parts of the building were moderately contaminated so it was demolished by the 
Zia Co. in December 1965. 
hauled to the contaminated dump. 
c/m) was taken to the canyon at the Bailey Bridge and dumped and later covered 
with dirt. I 

The building proper and some of the concrete was 
The remaining concrete (either clean or e2500 

r! 

TA-1-67 - TU Bldp. .i: 
History: 
Built by hired labor and codpleted on 8/15/45 of wood frame construction, 
38'xl6'x12', with a 7'x7'x4' compressor shed at a cost of $15,721.00. It was 
used for processing of normal uranium and was moderately contaminated. 
removed to the contaminated dump in 1964 and burned. 
septic tank were also removed. 

It was 
The sanitary sewer and 

Cleared by memo from C. Buckland to Engineering. 

TA-1-68 - TU-1 Bldp. 
History: 
Built in July 1948 of metal construction, 12'xZ9'xlO' high, with concrete floor 
and foundation. The cost 
was $1,227.00. It was removed to the contaminated dump on 7/27/64. There was no 
plumbing. 

It was used for enriched uranium storage and recovery. 

TA-1-70 - V-Bldp. 
History: 
Built by N.M. Sundt & Sons with completion in July 1943, of wood frame construc- 
tion, 64'~94'x22' high, with an addition 2O'x3O'x15' high, at a cost of $153,948.00. 
It was the original machine shop and some uranium and beryllium were machined 
here. 
Co. in February 1959. 
removed to the contaminated dump. 
contamination. 

The building was free of contamination and removed by Los Alamos Transfer 
The concrete floor had contaminated spots and these were 

The sanitary sewer line did not show any 

TA-1-115 - J-2 Bldp. 
History: 
Built by R.R. McKee with completion on 12/15/49, wood frame construction, 73'x 
1901x17' average height at a cost of 516,865.00. It was used by Group J-2 for 
radiochemistry. 
concern were fission products and plutonium. The eastern half of the building 
was relatively free of contamination but the western part was highly contaminated 
within the hood, cells and ductwork. There was also a pipe trench through the 
center of the floor running east and west. The building was demolished in 1958 
and all the acid drain line from the building to the junction at Trinity Drive 
was removed with some soil near the line where there had been some leaks. This 
is recorded on memo from C. Buckland to Engineering based on logs from Armando 
Benavidez of H-1. 
was not removed as the junction at Finch Street was not contaminated and in the 
interest of saving money. 

A variety of materials were processed but the ones of m s t  

The sanitary sewer from the building north to Finch Street 
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There is documentation from log books kept by A r m a n d o  Benavides of H - 1  (HP for 
clearance of TA-1 buildings and drain l ines)  and l a t e r  memos from C. Buckland 
t o  Engineering, H-1 Group Office and t o  Joe H i l l  of Z i a  Co., s t a t ing  tha t  a l l  
acid drain l i nes  from the D-Bldg. area t o  Trini ty  Drive were removed and placed 
i n  the contaminated dump. 

Many manholes were checked for  contamination. .Most were found f ree  of contamina- 
t ion  (see large l i s t i n g  on TA-1) and some were f i l l e d  with d i r t ,  some transferred 
t o  Los A l a n u x  County, and some were j u s t  abandoned. Any t h a t  were found conta- 
minated t o  any degree were removed with a l l  associated plumbing and taken to  the.  
coneaminated dump. There may be minimal amounts of contamination remaining tha t  
were below the detection levels  of the in s t ruwnt s  available a t  t h a t  time and 
so= of the surfaces may have been coated with d i r t  o r  moisture, making very 
low leve l  counting impossible. 
const i tute  a health hazard t o  the general public. 

There are s t i l l  areas t h a t  w i l l  be examined with mre sensi t ive equipment tha t  
w a s  unavailable years ago t h a t  could pinpoint small deposits of radioactivity.  

This a l so  includes the double l i ne  south of C-Bldg. 

However, there shouldn't be surprises t h a t  would 



8/28/75 

Structure No. 

TA-1-1 

TA-1-2 

TA-1-3 

TA-1-4 

TA-1-5 

TA-1-6 

TA-1-7 

TA-1-8 

TA-1-9 

TA-1-10 

TA-1-11 

TA- 1- 12 

TA-1-13 

TA-1-14 

TA- 1- 15 

TA- 1- 16 

TA-1-17 

TA-1-18 

TA-1-19 

TA-1-20 

TA-1 

When 
Nomenclature Removed Radioactive Materials Used 

Bldg. A 2/59 None - Adm. offices 
Bldg. B 2/59 "*Th (small) , "'U - 235U foils - hdm. offices 
Bldg. B-1 

Boiler House #2 

Bldg. C 

Bldg. D 

Bldg. D-1 

Bldg; D-2 

Bldg. D-3 

Bldg. D-4 

Bldg. D-5 
Sigma Vault 

Bldg. D-6 

7/23/46 

2/59 

12/64 

Completed 
11/30/54 

10/46 
Relocated 
TA-21-29 

10/53 

6/56 

1/12/54 

12/65 

1/54 

Bldg. D-7 1/54 

Bldg..D-8 Bunker 1/54 , 

Bldg. D-9 10/54 

Bldg. Delta 4/65 

Bldg. E 3/58 

Bldg. F 10/58 

Bldg. F-1 5/31/65 

Bldg. FP 4/65 

210Po - sealed sources 
None - supplied steam for TA-1. See Manhattan 
District history, 1942-1946 

230U, Shops Dept. - 1st bldg. burned before 
May 1945 

239PU, 235u 
metallurgy. 

Calcium metal storage - Moved to north side 
DP road 

2 3 B U  , 'H - Chemistry and 

23gPu, 23SU 

1st - contaminated laundry - glassware decon. 
2nd - electronic shop - Eberline 
3rd - decon. of equip. from D-Bldg. Earl Cox 
Later storage by C. Metz 

Count room for H-1 (CMR 12) filter papers from 
room air tests 

None - storage 
z3%, 239Pu - spills occasionally but cleaned UF 
None - paint storage 
None - CMR HF gas analysis - clean 
None - coffee shop for D-Bldg. 
None - moved to general tank area - DP - TA-21 
103Ru, l o 6 ~ u  - Ceramic fixation of radioactive 
waste - research - orig. a meeting room 

None - T-Div. 
None - film storage 
None - storage 
None - foundry - non-radioactive, non-ferrous 
metals 
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6/59 U. 226Ra - orig. sigma pile (graphite) - leak 
test Fa sources 

2'oPo, 13'cs - broken spark gap - cont. incident 
235U, 239Pu - Ice House - storage & assembly 

2/59 

2/59 

9/46 ? - don't know location 
4/27/55 None - equipment storage 
6/57 

5/57 None - Admin. offices 
Relocated 
Cont. Dump 

'"Ba, '*'La, " ~ r  't2'o~o source prep. orig.) 

TA-1-21 Bldg. G 

TA-1-22 

TA-1-2 3 

TA-1-24 

TA-1-25 

TA-1-26 

TA-1-27 

Bldg. G a m a  

Bldg. Ganrma 1 

Bldg. GC 

Whse GR 

Bldg. H 

Bldg. H Exten. 

6/59 "'Ra - sli ht floor contam. - sealed sources 
9osr - no 2'9Pu TA-1-28 Bldg. H-1 

12/65 zJBU, 225U - heat treatment and machining TA-1-29 

TA-1-30 

TA-1-31 

TA-1-32 

Bldg. HT 

HT Barrel House 7/64 2 3 8 ~  - storage 
HT Gas Storage 

Bldg. I 

7/64 

7/59 

'"u - storage 
Be - moved to present (1975) airport site by 
dog obedience group - found cont. w/Be - removec 
to cont. dump 

None - loading dock 
Offices fi labs - sealed sources - no Pu 
None - formerly med. lab., later storage 

TA-1- 33 

TA-1-34 

TA-1-35 

Platform I 

Bldg. J 

Bldg. J-5 

3/55 

6/54 

1950 by 
wind storm 

6/54 Sealed sources - lower hutment - H-Div. film 
calibration to '"Ra 

None - storage 
None - storage 
gone - storage 
None - stock room 

? - don't know location 
239Pu, 2 4 ' ~ ,  Cm - med. lab. urine assay - 
later J-Div. accidental release 

'"0 enriched - metallurgy fi recovery 

TA-1-36 Bldg. 5-6 

TA-1-37 

TA-1-38 

TA-1-39 

TA-1-40 

TA-1-41 

TA-1-42 

Bldg. 5-7 

Bldg. J-8 

Bldg. J-9 

Bldg. K 

Bldg. L 

Bldg. ML 

6/54 

6/54 

6/54 

4/54 

1/47 

12/58 

TA-1-43 Bldg. M Completed 
12/6/57 

7/54 2:o~o - E. Fermi lab. TA-1-44 Bldg. N 
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TA-1-45 

TA-1-46 

TA-1-47 

TA-1-48 

TA-1-49 

TA-1-50 

TA- 1-5 1 

TA-1-52 

TA-1-53 

TA-1-54 

TA-1-55 

TA-1-56 

TA- 1-5 7 

TA-1-58 

TA- 1- 59 

TA-1-60 

TA-1-61 

TA-1-62 

TA- 1-6 3 

TA-1-64 

TA-1-65 

TA-1-66 

TA-1-67 

TA-1-68 

TA-1-69 

TA-1-70 

Bldg. 0 

Bldg. P 

Bldg. P-Prim 

Paint Shop 

Bldg. Q 

Bldg. R 

Bldg. R-1 

Bldg. R-2 

Bldg. S 

Bldg. S-1 

Saw Bldg. 

Bldg. Sigma 

Cooling TOrOer 
#57 

Bldg. Sigma-1 

Bldg. Sigma-2 

Bldg. Sigma-3 

Bldg. Sigma-4 

Steam Pit 

Cooling Tower 
#63 

Bldg. T 

Bldg. Theta 

Bldg. Theta-1 

Bldg. TU 

Bldg. TU-1 

Bldg. U 

Bldg. V 

11/56 

2/59 East 
portion only 

226Fa - source vault - leaking sources 
None - personnel offices 

12/65 

4/21/55 

2/59 

7/54 

1/54 

1/7/54 

2/59 

6/13/54 

2/53 

12/65 

2/65 

4/22/55 

4/55 

4/55 

4/55 

1/56 

2/59 

2/59 

2/47 

7/58 

7/27/64 

7/27/64 

2/59 

2/59 

None - supply .S property offices 

None - paint storage & use 

for calibration & contaminated spill 

None - Glass Shop, Cryogenics, Model Shop 
& Carpenter Shop 

None - lumber rack 
None - lead storage 
None - general stock warehouse 
None - storage 
None - graphite sawing 
235u, 230u, Thorium - casting, machining 
and powder mat. ' 

None - cooling water 

None - storage 
None - storage 
None - storage 
None - storage 
None - heating steam for bldgs. 
None - cooling water 

None - T-Div. offices 
None 

None - storage 
238" 

2 3 5 U  - furnace - burning rags, etc. for recover) 
'H. 2 3 8 ~ ,  '"u, "c, 2 2 6 ~  (sources) 

Be - alpha cont. - sheet metal storage 
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TA- 1- 7 1 

TA-1-72 

TA-1-73 

TA-1-74 

TA- 1-7 5 

TA-1-76 

TA-1-77 

TA-1-78 

TA-1-79 

TA-1-80 

TA-1-81 

TA-1-82 

TA-1-83 

TA-1-84 

TA-1-85 

TA-1-86 

TA-1-87 

TA-1-88 

TA-1-89 

TA- 1- 90 

TA- 1-9 1 

TA-1-92 

TA-1-93 

Bldg: W 

Cooling Tower 
#72 

Warehouse 1 

Warehouse 2 

J-Div. Annex 
Warehouse 3 

Warehouse 4 

Warehouse 5 

Warehouse 6 

Bldg. X 

Cooling Tower 
#80 

Bldg. Y 

Cooling Tower 
t82 

Bldg. 2 

Bldg. P-Prime 
Annex 

Sprinkler House 

Platform 

Bldg. 87 
Guard Sta. 327 

Bldg. 88 
Guard S t a .  210 

Bldg. 89 
Guard Sta. 202 

Gwrd Tower 

Warehouse 7 

Guard Tower #92 

Guard Tower 93 

2/59 U, z'oPO, - Van de Graaff 
2/59 None'- water cooling 

8/48 

9/54 

5/65 

I 

&54 
i 
3/54 * 
9/10/54 

6/54 

8/54 

None - storage . .  - 
None - storage 
226Ra - dust out of a source storage pig - 
one end used for film calibration 

None - storage 
None - storage 
None - orig. for repair of equipment from 
machine shops - later for storage 
None - Cyclotron 
None - water cooling 

6/56 

6/56 None - cooling water 
Alpha cont. - 'H, '''U - Physics Laboratory 

2/59 'H - Cockcroft-Walton Machine 
10/65 None - offices 

6/60 

8/48 

11/56 

1/59 

2/59 

4/60 

1956 

7/51 

Relocated 
1949 
TA-18-25 

None 

None - unloading dock for C-Shop 
None 

None 

None 

None 

None - storage - to Jr. N.R.A. - 

None 

None 
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TA-1-94 Guard Tower 94 Relocated None 
May 1949 
TA-15-19 

TA- 1-95 

TA-1-96 

TA-1-97 

TA-1-98 

TA-1-99 

TA- 1-100 

TA-1-101 

TA-1-102 

TA-1-103 

TA-1-104 

TA-1-105 

TA- 1-106 

TA-1-107 

TA- 1- 108 

. TA-1-109 

TA-1-110 

TA-1-111 

TA-1-112 

TA-1-113 

TA-1-114 

TA-1-115 

TA-1-116 

TA-1-117 

TA-1-118 

TA-1-119 

TA-1-120 

Guard Tower 95 1946 None 

Bldg. M-1 3/65 Orig. for machining Lithium - later for 23811 ' 

samples - no contamination 
Warehouse 13 1954 ' None - storage 
Bldg. K-1 3/65 

Warehouse 15 12/7/55 

Warehouse 16 12/7/55 

Warehouse 17 1954 

Warehouse 18 1954 

Warehouse 19 3/65 

Sheet Metal Shop 3/65 

Bldg. Ganrma-2 8/64 

Passageway 106 2/59 

Passageway 107 2/59 

Passageway 108 2/59 

Passageway 109 2/59 

Passageway 110 2/59 

Passageway 111 2/59 

Passageway 112 3/59 

Passageway 113 9/54 

Microscopy Lab. 1953 

Bldg. J-2 1958 

Bldg. J-3 , 5/58 

Gas Storage 10/59 

Bldg. 118 4/53 
(Latrine) 

Warehouse 21 4/53 

Warehouse 22 4/53 

Machining graphite - None 
None - storage 
None - storage 
None - storage 
None - storage 
None - storage 
z 3 n ~  - spill on concrete floor 
None - postoffice and storage 
None 

None 

None 

None 

None 

None 

None 

None 

None 

239PU. 23au , 235U, FP, An, Cm - radiochemistry 
None - storage - relocated to TA-3-129 
None - storage 
None 

None - Zia paint shop & storage 

None - Zia'carpenter shop 6 storage 
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TA-1-121 

TA- 1- 1 2  2 

TA-1-123 

TA-1-124 

TA-1-125 

TA-1-126 

TA-1-127 

TA-1-128 

TA-1-129 

TA-1-130 

TA-1-131 

TA-1-132 

-TA-1-133 

TA-1-134 

TA-1-135 

TA-1-136 

TA-1-137 

TA-1-138 

TA-1-139 

TA-1-140 

TA-1-141 

TA-1-142 

Warehouse 23 4/53 

Warehouse 24 4/53 None - Z i a  sign shop 6 storage 

Guard mer  123 Relocated None 

None - Z i a  furni ture  repair  shop 6 storage 

J u l y  1946 
TA-18-24 

Bldg. 124 6/3/58 None 
Guard Sta. 304 

Bldg. 125 Released None - D o r m  - then Z i a  H 6 S 
Health & Safety to  AEC 

2/25/52 

Mesa Library 4/53 "Sr - Early l ib rary  - surface contaminated 
but cleaned up 

Bldg. AP 

Medical Whse. 

Bldg. 129 
Guard Sta. 239 

Bldg. 130 

Bailey Bridge 

Water Tower 

Booster Stat ion 

Septic Tank 
(sanitary) 

Platform 136. 

Septic Tank 
(sanitary) 

11/15/65 

1953 

3/58 

5/51 

1/65 

Relocated 
TA-21-258 - 

3/66 

Abandoned 
1964 

8/23/54 

Abandoned 
1965 

Abandoned 
1956 

Abandoned 
1965 

Abandoned 
1965 

None - off ices  - formerly barracks 

None - used for  old hospital  

None 

None - guard s ta t ion 

None 

None 

None - (water) 

None - from bldgs. 103 6 104 

None - from M-1 

None 

239Pu - from D-2 hutment - removed 1974 

None - from Bldg. 4 - f i l l e d  with d i r t  

Be? or U? from Delta 6 D-5 buildings 

U? from HT Bldg. 6 Foundry . 

None - from X Bldg. - f i l l e d  with d i r t  

Abandoned gone - from Bldg. 118 ( la t r ine)  
1953 



TA-1 

TA-1-143 

TA-1-144 

TA-1-145 

TA-1-146 

TA-1-147 

TA-1-148 

TA-1-149 

TA-1-150 

, TA-1-151 

TA-1-152 

TA-1-153 

TA-1-154 

TA-1-155 

TA-1-156 

TA-1-157 

TA-1-158 

TA-1-159 

TA-1-160 

TA-1-161 

TA-1-162 

TA-1-163 

TA-1-164 

. TA-1-165 

TA-1-166 

Septic Tank 10/65 
(sanitary) 

Bldg. 144 10/53 

Bldg. 145 10/53 

Incinerator 146 10/58 

Incinerator 147 2/59 

Platform 148 2/59 

Tank 149 Relocated 
Feb. 1953 
TA-3-63 

Bldg. 150 Relocated 
Aug. 1952 
TA-21-133 

, "% - J-Div. annex 6 TU 23sU 

None 

1 - no history but no plumbing C believed clean 

None 

None 

None 

None 

None 

Bldg. -151 9/57 z3sU - par t  of M-Bldg. complex 

Transformer Sta. 10/64 None 

1964 None 

1964 None 

10/64 None 

10/64 None 

8/54 None 

6/60 None 

6/60 None 

n 6/60 None 

II Transf. to None 
county 
1/11/66 

,I Transf .  to None 
county 
1/11/66 

I 

n 6/60 None 

6/60 None 

6/60 None 

6/60 None 



- TA-1 -8- 

6/60 None 

Abandoned None - f i l l e d  with d i r t  
1964 

None - f i l l e d  with d i r t  

Abandoned None - f i l l e d  with d i r t  
1964 

Abandoned None - f i l l e d  with d i r t  
1964 

None - f i l l e d  with d i r t  

None - f i l l e d  with d i r t  

8/28/75 

TA-1-167 

TA-1-168 

TA-1-169 

TA-1-170 

TA-1-171 

TA-1-172 

TA-1-173 

TA-1-174 

TA-1-175 

TA-1-176 

TA-1-177 

TA-1-178 

TA-1-179 

TA-1-180 

TA-1-181 

TA- 1-182 

TA-1-183 

TA-1-184 

TA-1-185 

TA-1-186 

TA-1-187 

Transformer Sta. 

Manhole, Steam 

Manhole, 
Sprinkler 

" 

Manhole, Elec .  

Manhole, S t e a m  

Manhole, Acid 
Sewer 

Manhole, 
Sprinkler 

Manhole, SM. 
sewer 

Manhole, Steam 

Manhole, water 

-le, 'phone 

Manhole, 
Sprinkler 

Manhole, San. 
Sewer 

Manhole,. Steam 

Manhole, Acid 
Drain 

1964 Pu, U - junction for  Sigma 6 D-Bldgs. 

Abandoned N o n e  - f i l l e d  with d i r t  
1964 

Trans.  to 
county 1966 None - from A & B Bldgs. 

Abandoned None 
1959 

Trans .  to None 
county 1966 

Trans. to None 
county 1966 

Abandoned None 
1964 

Abandoned Checked, none found - V, M, D & A Bldgs. 
1959 

Trans.  t o  None 
county 
1/11/66 

Abandoned None 
1964 

Abandoned None 
1959 

II . None 

None 

1960 235U - from M-Bldg. 



' TA-1 -9- 8/28/75 

TA-1-188 

TA-1-189 

TA-1-190 

TA-1-191 

,TA-1-192 

TA-1-193 

. TA-1-194 

TA-1-195 

TA-1-196 

TA-1-197 

TA-1-198 

TA-1-199 

TA-1-200 

TA-1-201 

TA-1-202 

TA-1-203 

TA-1-204 

TA-1-205 

TA-1-206 

TA-1-207 

Manhole, San. 1960 U - from V E. M Bldgs. 
Sewer 

Abandoned 
1959 with d i r t  

None found - from V, D & El Bldgs.. - f i l l e d  

Manhole, Gas Abandoned None 
VA P i t  1960 

Manhole, 'phone Trans .  to  None 
county 
1/11/66 
I 

Manhole, Xjandoned None 
Sprinkler W60 

Manhole, Trans .  to None 
Domestic Water county 

* 

1/11/66 

Manhole, Trans. to None. 
Sprinkler county 

1/11/66 

Manhole, San. 11 None found - from G a m a  Bldg. 
Sewer 

None found - from W. R. S. T. & Mesa Library n 

I. 

None found - from W ,  R, S,  T Bldgs. 

n 

Manhole, 
Sprinkler 

Manhole, 
Domestic Water 

Manhole, 
Sprinkler 

Manhole, 
Sprinkler 

Manhole, San. 
Sewer 

" Fil led w/dirt I, I, I, Abandoned 
1960 

Abandoned None - f i l l e d  with d i r t  
1964 

Abandoned None - f i l l e d  with d i r t  
June 1959 

Abandoned None - f i l l e d  with d i r t  
1964 

Abandoned None - f i l l e d  with d i r t  
1964 

1960 None found from R-Eldg. 



. .  
- TA-1 

TA-1-208 

TA-1-209 

TA-1-210 

TA-1-211 

TA-1-212 

TA-1-213 

TA- 1-214 

TA-1-215 

TA-1-216 

TA-1-217 

TA-1-218 

TA-1-219 

TA-1-220 

TA-1-221 

TA-1-222 

TA-1-223 

TA-1-224 

TA-1-225 

TA-1-226 

TA-1-227 

TA-1-228 

TA-1-229 

TA-1-2 30 

TA-1-231 

Manhole, San. 
Sewer 

Manhole, 
Sprinkler 

Manhole, San. 
Sewer 

Abandoned 
1959 

Trans. to 
county 
1/11/66 

Abandoned 
1953 

Manhole, process Abandoned 
1953 

Manhole, San. 10/64 
Sewer 

Manhole, Elec. Trans. to 

I, 

II 

. I. 

Manhole, 'phone 

Manhole, Elec. 

Manhole, 'phone 

Manhole, San. 
Sewer 

Manhole, Elect. 

I, 

n 

Manhole, 'phone 

II 

Manhole, San. 
Sewer 

Manhole, Elect. 

county 
1/11/66 

" 

" 

I( 

n 

" 

" 

I, 

-10- 8/28/75 

None - f r o m  R-Bldg. - filled with dirt 

None 

None 

None 

None - pushed over canyon rim 
None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None - f r o m  Dental Clinic 

None 



. - .  
. TA-1 -11- 8/26/75 ' 

TA-1-232 

TA-1-233 

TA-1-234 

TA-1-235 

TA- 1- 2 36 

TA-1-237 

TA-1-238 

TA-1-239 

TA-1-240 

TA-1-241 

TA-1-242. 

TA-1-243 

TA-1-244 

TA-1-245 

TA-1-246 

TA-1-247 

TA-1-248 

TA-1-249 

TA-1-250 

TA-1-251 

TA-1-252 

TA-1-253 

TA-1-254 

Manhole, Elect. 

n 

Manhole, Steam 

Manhole, Acid 
Sewer 

Manhole, San. 
Sewer 

Orum Storage 

I, 

Storage Shed 

Fuel Tank 

Manhole, Steam 

Manhole. Water 

Manhole, San. 
Sewer 

I, 

Bldg. 247 

1959 

Trans. to 
county 
1/11/66 

Abandoned 
1960 

1965 

Abandoned 
1960 

1955 

2/56 

1955 

6/54 

Trans. t o  
county 
1/11/66 

I, 

1960 

Abandoned 
1959 

Trans. to 
county 
1/11/66 

1948 

12/45 

Transformer Sta. 1/46 

2/45 

7/46 

Pr ior  to 
1953 

I. 7/46 

7/46 

I, 7/46 

" 

I. 

None 

None 

None 

Pu, U. from D-Bldg. 

None - on Trini ty  Drive 

None 

None - relocated t o  TA-3-139 

None 

None 

None 

None 

None found - from M-Bldg. 

\ 

Nons found - from M, U, V, W fi T Bldgs. 

None found - from A, B, C, D,  G, Boiler House, 
M, fi V Bldgs. 

None - Ganma Bldg. 

7 

NO info. available 



. . .  . 
TA- 1 

TA-1-255 

TA-1-256 

TA-1-257 

TA-1-258 

TA-1-259 

TA-1-260 

TA-1-261 

TA-1-262 

TA-1-263 

TA-1- 264 

Bldg. 255 3/47 

Transformer Sta. 1/41 

I. 1/46 

Manhole, San. 1960 
Sewer 

Valve Box 1960 

Retaining Wall 1960 

Manhole, Acid 1960 

Unassigned Not ,used 

Retaining Wall 1965 

Unassigned Not used 

-12- 

? 

2*1Am, Cm - from ML Bldg. 

None 

None 

239Pu, U - from D-Bldg. 
None 

None 

None 

TA-1-265 Unassigned Not used None 

TA-1-266 Retaining Wall 4/12/63 None - to city dump 
TA-1-267 11 1965 None 

TA-1-268 Septic Tank, 1964 23%, z35U - served TU Bldg. 
san. 

TA-1-269 8/54 None - from Bldg. S-1 
TA-1-270 Unassigned Not used None 

TA-1-271 pump House 3/47 None 

TA-1-272 Bldg. TP Not built None 

None TA-1-273 Tank (273 

TA-1-274 Manhole, San. Abandoned Can't be located 

I, 

Sewer 1946 

TA-1-275 Septic Tank, Abandoned 
S a .  1946 Can't be located 

TA-1-276 Septic Tank, Can't be located - may have been removed 
san. 

TA-1-277 Transformer Sta. 1960 

TA:1-278 Manhole, Steam Abandoned None - filled with dirt 
1957 

TA-1-279 Water Tank 1941 None 

TA- 1- 280 3/47 None 



. . -  I 

;r 
TA-1 

TA- 1-281 

TA-1-282 

TA-1-283 

TA-1-284 

TA-1-285 

TA-1-286 

TA-1-287 

TA-1-288 

TA-1-289 

TA-1-290 

TA-1-291 

TA-1-292 

Water Tank 3/41 

3/47 

Retaining Wall 12/64 

Bldg. 284 
(Wingfoot) 9/59 

Bldg. 285 9/59 
(Wingfoot) 

Transformer Sta. 1965 

Guard Tower 2/49 

Guard Sta. 8/59 

Office Bldg. Not built 

Sub-station 1965 

Guard House 2/65 

Sub-station 1964 

-13- 

None 

None 

To cont. dump 

None 

None 

None 

None 

None 

None 

None 

None 

8/28/75 



S T K C  LCC.ATT:G:I 
I 

TA-2-9 

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALP8A 

FE-17 ALPH.A 

. FE-18 AL?HA . 

FE-19 ALMA 

FE-20 ALPiiA 

FE-21 ALPHA 

FE-22 ALPM 

FE-23 ALPHA. 

FE-24 ALPPA 

FE-2E ALPHA 

FE-27 ALPHA 

. .FE-28 ALPHA 

FE-29 ALPHA 

' FE-33 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

' FE-34 ALPHA 

FE-35 ALPHA 

\,ga.gc FEEOER.ALPHA 

\,is,% FEECER BETA ' 

9;IODINE-131 

O'JXPIG i'ERI03 

1.mo E+7 

l . . k b  5 5  

209 

0 . i.39 
0.091 

0 

0.849 I 

0.623 . 

0 .oog 

0 .ooG 

- 

'0 - 
0 

0 

0.015 

0 

0 

0 

1.523 

11; 

0 

V k f i E  OF A I R  
DiSCHARGED AYERAGE Pi4 I NC I ?AL 

DURING PERIOD (MI)- uCi/ml ISOTOFE( s 1 

1.00 E G 2  ' 1.a E-5 41Ar 

3.42 E+11 4.2i E-7 ' T r i  ti ~ i m  
I 

5.27 ' E+13 '. 0 Pu 

2.78 E+13 ' 0 Pu 

5.91 E+1? . 5.08 ~ - i 6  Pu 

1.41 E+13 0 Pu - 
5.04 R 1 3  

' 4.33 E+13 

1.19 E+13 

9.76 E+12 

. 4.75 E+13 

. I 3.41 E+13 

1.22 E+13 

9.24 E+]? . 

6.17 E+13 

k.15 2-12 Pu 

' 3.19 Z-1.5 

6.61 3-15 

0 

U/235/U-2?2 

Pu 

U-235/U-2?& 

1.79 E-14 

1.83 S-14 

7.38 E-16 . U-235/U-232 

6.49 E-16 

C 

. C-235/U-232 - 
' Pu 

. Pu 2.66 'E+13 Q .  - 
5.98 E+17 ' 0  Pu 

7.05 E+12 ' 2.13 E-15 . Pu 

6.26 E+ i3  a Pu 

1.94 E+13 0 

1.32 E+13 0 YU 

2.02 E+!4 7.54 E-15 . Pu 

- 

Pu - 

0 Pu 1 .13 E+13 
. .  

2.02 E+14 5.59 E-13 . MFP 
- . . . o  . 1-131 2.02 E+14 - 



I. . .  
STACK DISCtlARGE . .  

REPORTING PERIOD: 12-2917a to 1.-26-79 

TOTAL 'KC! VOLVWE OF AI,?' 
DISCHARGED DISCHARGED AVERAGE PRINCIPAL 

ISOTO?E( S) . . . .  
STX!: LOCATIEI  DURIIIG PERICD DUR!I?'G PERIOD (mlr ~C1~Irnl 

. .  
1.71 Et12 0 T r i  t iun - - - -3-34 FE-52 0 

1.81 E+13 1.49 E-15 ' U-235 

-3-65 FE-7 & 8 ALPHA 0.339 .. 1.76 E+13 . li93 E-14 . ' U-238 

FE-9 ALPHA 0.225 4.10 Et13 6.34 E-16 U-238 

1.73 Et13 3.06 2-15 11-235 

. FE-13 ALPHA IC. 139 3.78 E t13  3.74 E-13 U-238 

36.170 I 3.78 E+13 9.57 E-13 Th-234 

. FE-24 ALPilA 0.076 2.25 E+12 3.38 E-14 U-238 

-3-35 - FE-1 & 2 ALPHA 0.027 .. - 

- _. 

FE-1 & i 0  ALPHA 3.253 - 

.FE-13 BETA .- 

-. 
I 

- - 
FE-26 & 27 ALPHA 0.935 4.48 Et11 1.12 E-14 U-238 . - - 

4.48 Et11 ' k.02 3-13 Thy234 

6.81 Ei12 3.99 E-14 U-235/U-2?3 

FE-26 & 27 BETA 5.193 - 

e SHOP 13  ALMA . 0.272 - 
.3-!&1 FE-6 .yL.>x;. 

FE-9 ALPt1A 

FE-10 ALPHA 

- 

21 DP YEST 

G. 2 EAST ALPHA 

#G. 2 WEST ALPHA 

G. 3 EAST ALPHA 

G. 3 WEST ALP%A 

5; 4 WEST ALPHA 

PSOCESS ALPHA ' 

PROCESS BETA. 

G. 5 EAST ALPHA 

z .  5 WEST ALPHA 

:. 257, PUG MILL 

.--- .uu7 

0.013 

0.104 

. 0.115 

0.154 

P 

0.035 

0.034 

0.011 

0.367 

0 -093 

0.033 

0.002 

1-55 t i 1 3  

2:12 E t 1 3  

3.38 Et13 

h 

2.32 E t 1 3  

- 2.56 Et13 

_ _  1.22 Et13 

2.03 Et13  

-. 1.72 E t13  

- 

2.28 E+12 

- 2.28 Et12 

* 2.88 Et13 . 

2.27 E+13 

2.20 G12 
h 

3.85 c16 

4.48 E-15 

4.49 E-15 

1.26 E-14 

i-98 E-15 

8.82 E-15 

1-61 E-13 

Pu 

pu 
pu 

MFP 
Pu ' 

9.09 E-16 Am-241 



REPORTIXG PERIOD: 12-29-78 to 1-26-79 

TOTAL vC1  V O L U X  OF A I R  ' 
. .. DI SCHIIRGE~ ' DISC!!Ai?rJiO . A1!EMGE % P R I  CC:?d: 

! X R I X G  PERICD' O U R i X  PERICD ( m l )  vCi/nl , , ISUTO?E(SI ' . STI?.CK LOCATI5N - 
;A-21 UP \!EST 

LC.2. 530 HAIN ALPHA 0.039 3.48 E+12 1.12 9-14 

.LCG. 150 ALPHA 0 -075 2.16' E+l3 . 3.47 9-15 

. L E .  323 EXHAUST ALPHA 0.003 1.47 E+13 2.01; 3-16 

)I2 LUii ALPHA 26.045 2.27 E+13 1.15 9112 

313 Ii!CIE!ERATOR ALPHA 0.022 6.67 E+11 3.30 3-14 

Yi3 I.!AIN ALPHA 0.487 2.40 E+13 2.03 E-14 

A-21 BP EAST 

209 F i -10  1.020 Ec7 1.59 E+13 6.41 3-7 

L-33 FE-6 1.m V3.a 8.32 ' F A 2  1.78 E-5 - 
-. :-35-2 - FE-11 

4-35-7 FE-2 ALPHA 

FE-3 ALPHA 

FE-6 ALPHA 

F i - 7  ALPHA 

FE-6 ALPHA 

:-<?-l FE-14, 16 
. ALPHA 

3.130 E+7. 

0 

0 

0.007 

0 

9.63 E+12 

1.46 E+13 

4.33 E+12 

3.86 E+12 

3.20  2-6 

0 

0 

1.62 3-15 

0 

0 

~ 

3.22 E+12 0 

0.033 .1.36 E+13 2.43 9-15 

FE-9 ALP!% 0.017 1.35 E+1? 1.25 2-15 

0 .on 8.18 E+l2'  . 1.3k U . 5  FE-10 ALPHA ' - 
9.36 E-16 

1-12 2-15 

FE-11 ALPHA 0.019 2.03 F+1? - 
FE-12 ALPHA 0.022 1.9G F+13 

FE-24 ALPHA 0 . 1.91 E+11 0 

P u  

P u  

P u  

U-235 

u-235 

U-235 

TRITIU.! _ .  . ._ 

?F!?'PP'i 

P u  

P u  

PI1 

P u  

P u  

P u  

P u  

P u  

PU 

- 

P u  

- P u  



\ * * i  .. -. . .  . .  . .  
! 

STACK D:SttURGE 'I I : --- 
REPOiTI!iG I'ERIO?: 12-29-78 to l-26-79 I 

I 

Tk-43 FE-14, 16, 17, 
BETA . 0.540 - 1.36 Et13  , 

- 
FE-9 BETA 0.253 1.35 Et13 

FE-10 BETA 0.079 8.18 Et12  

FE-11 BETA 0.296 2.03 Et13 

FE-12 BETA 0.193 1.95 Et13 

FE-24 BETA 0 1.91 E+11 

2,i 3 , w 3 a  0.010 . .  6.75. E t 1  3 iA-42-1 FE-11, 

FE-11, 

FE-15, 

FE-15, 

AVERAGE 
U C i h I l  

3.97 E-14 ' 

1.87 E-14 

' 9.66 2-15 

' 1.46 E-14 

9-85 'Z-15 

' 0  

' 1.k7 E-16 

PRINCIPAL 
ISCTO?EI s ) 

. P-32 

P-32 

P-32 

P-32 

P-32 

P-32 

U-225 

2,:3 BETA 3.936 6.79 E t13  5.80 Z-14 NFP ' 

6 ALPKA 0 -093 - 5.90 E t13  1.58 3-15 U-235 

6 BETA 2.751 5.90 Et13 4.65 2-14 MFP 

rr * 
0 . E 2  _. 4.52 E+iZ 4.42 z-16 !! .. 225 

0.34 ._ 

FE-45, 46 ALFFA 0.023 ._ 

FE-45. 46 GETA 9 .. 

FE-51 ALFiU 0 - 

FE-51 BETA 0.009 - 2.81 Et12 - 3.20 E-15 

FE-54 ALPHA 0 - 

FE-54 BETA - 

1 L - J 7  :x, 22 ,  
3: ;;A, :,c kL?i.;; 

FE-37 NA, 38, 
39 NA. 40 BETA 4.57 RFP 

5.53 Et13 4.12 5-16 Pu 

2.81 Et12 0 Pu 

8.82 Et12 9 Pu 

E t 1  2 6.73 2-14 

5.58 Et13 1.61 E-I2 IIFP 

MFP 

o .007 8.52 E+!2 '7.94 E-16 MiP/U-237 

'A-53 FE-1 ALPHA 
I 

FE-1 BETA 
I .  
I FE-2 ALPHA 

1 FE-3 GETA 

FE-2 BETA 

FE-3 ALPHA 

5.72 z-15 - 0.154 2.6'3 Et13 

i.11 2-15 0.03 2.63 Et13 

0.102 4.80 Et13 2.25 2-15 
- 

6.60' 2-15 - 0.317 - 4.80 E+13 

3.56 Et12 - *,  - .. 

Pu 

FlFP 

Pu 

B.!?J> .- - 
- Pu 

FlFP - 



TOTAL $3 
DISCHARGED 

STACK LOCATION DURI?IG PERIOD 

TA-53 - 
E!AIN STACK, FE-3 0 * 
PAIN S T A R ,  FE-3 0 

0 WING FE-16 0 

TA-54 - 
M A I N  STACK 73-1 0 

TA-55 . * F E - ~  0.~07 

SORTH STACK 0.016 

SOUTH STACK 0 .a39 

- 

. .  
- 

\"I 

STACK DISCt!ARGE 

REPORTISG PERIOD: 12-29-73 to  1-26-79 

. VOLUXE OF AIR . 

DURIHG PERIOD (a l )  uCi/ml ISOTC?E(S! 
DISCHAXGED AVERAGE ' PRIKCI PAL 

C-11. N-13 
1.66 E+13 0 '  0-15,  A r - 4 1  

1.66 E+13 0 6e7 ' 

1 .66  E+13 0 8e7 

. 3.85 %ll . 0 P u  

1.59 Z+l2 . h . b  3-15 Fu 
1.91 E+13 ~ . 3 a  E-16 P u  

P u  3.66 s-16 2.46 E+13 

TOTAL MICROCURIES DISCHARGED 

PLliTONIUM 212 1-131 0 . A r - 4 i  L.33 3 7  

U-235 28.695 Th-234 36.350 TRITIUM 1*@3 318 

U-238 lk .594 Beta (MFP) 211 P-32 1.361 

h - 2 4 1  0.002 MAP 0 Be 7 0  

*&on Air Exhaust 

. ** Accelerator turned off.  

I . '  



Reviewedflab 
Publicly Releasable 

STACK DISCHAROE REPORT - CMB-8 - TA-21 

TOTAL uCi VOLUME OF AIR A I F A G E  
STACK LOCATION DISCHARGED DISCEASGCD e1 ) uci/ml 

313 VAIN ALPHA . 4L4aq 1-95 E d 3  a. \ g  L- \L 
r J . O O %  . 3.28 Et11 

313 INCI?ERATOR ALPHA 

0, STY 3.11 3-13 I d 5  k-I+ . 413 MAIN ALPRA 

DISTRIaUTION: 

E. 3. Baxman, CMB-8 , MS-342 
J .  Gallimore, E - l  

! 



STACK LOCATION 

TA-2-9 

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPilA 

FE-34 ALPHA 

FE-35 ALPHA 

JA,9B,9C FEEDER ALPHA 

)A ,9a ,9C FEEDER BETA 

9-IODINE-1 31 

TOTAL $1 VOLUME OF AIR 
' DISCHARGED . DISCHARGED AVERAGE PRISC: PAL 

ISOTO?E(S) DURING PERIOD DURING PERiOO ( m l )  ' yCi/ml 

\.sou t i l  ' 1 .OO E+12 \;Po L- < 41At- 

\.W% k + S  I: 3.42 E+11 %l\ L- 1 T r i  ti fir 

( 3 '  5.27 E+13 0 Pu 

0 2.78 E+13 0 '  ?;i 

0.003 ' 5.91 E+1? SUO% L-KI PU 

0 1.41 E+13 0 Pu 

&os ' 5.04 E+13 4. \% k-\L Pu 

0. I38  
0 1  0 9 \  ' !..I9 E+13 b.8\ f - \ s  ' Pu 

4.33 E+13 3.\\ 6-\'5 U/ 23 5/ U-2 38 J 

0 9.76 E+12 ' 0 U-235/U-238 

\,7q E-\% U-235/U-238 [ I .5*4  ' 4.75 E+13 

b b 3  '/ 3.41 E+13 \.a3 E.-\* U-235/U-238 

$.D\.9 4 1.22 E+13 7.38 k- \b  . U-235/U-238 

\p,y3 k-\L . U-235/U-238 9.24 E+17 
I O . Q O l 0  

0 '  6.17 E+13 . 0 Pu 

0 2.66 E+13 0 Pu 

0 5.98 E+l? 0 Pu 

Q \ O \ S  ' 7.05 E+12 a. \3 E-\S Pu 

D 6.26 E+13 0 PU 

0 1.94 E+13 IT ?U 

1.32 E+13 0 Pu 'J 
0 1 .13 E+13 :j Pu 

1, sa3 1 2.02 E+14 7.sq c-\s 2 U  

. .  

\\s j 2.02 E+14 5 .  S7-E-n  MFP 

.' 0 ' 1-131 0 2.02 E+14' 



TOTAL uCi 

..: " .!!.l -r..r ".a ?!!! 

FE-9 ALPHA 

FE-10 ALPiiA 

. . .  . . .  . _  - ..-.. ... 

'k-21 - 9P YEST 

L D G .  2 EAST ALPHA 

L D G .  2 WEST ALPHA 

.LEG. 3 W5T ALPHA 

LOG. 3 W.iST A L W A  

LOG. 4 WEST ALPHA 

G1 F R X E S S  A L F M  ' 

01 PRGCESS E T A  

LEG. 5 EAST ALPHA 

LCG. 5 WEST ALPHA 
x.. 257, Cd.. _.:. !.:ILL 

-- 
?R;!iCIPfi,L 
! So:o?i '& 

T r i  t i o n  

- 0-235 

u-235 

U - 2 3  

' 

- 

U-235 

11-23 

Th-234 

-- 
----- 

u-23a -- 
U-238 

- Tn-?3C 

- V-235/U-238 

Pu 

-L- 



. .  

(3 )  . 

STKK c1 SCHkliGE - 
. REPORTING - PERiOD: . 

TOTAL uCi 
DISCHARGED 

X J R I X  PE?.IC!!Y 
AVERAGE 
vCi/rn! 

1.37 E+12 

3.48 E+12 

2.1€ E+13 

1 .e7 E+13 

2.27 E+1? 

6.67 E+11 

2.40 E+13 

.- 

- 

-- - 

Jta 

Pu 

Pu 

PU 

- 
- 

:LX. 324 E X H K S i  ALFi!A 0.003 f 

u-225 

U-235 - 
U-235 -- 

:13 I@.!:! ALPHA 

:13 1NC;:IEPATCR kL?i!4 

13 W I N  ALPHA 

?.-Zl D? EAST 

L X .  209 FE-10 . 

A-33 Fi-6 

& j5-2  FE- i '1 

- 

A-35-7 FE-2 ALPHA ' 

- TR!TJ!Ii! 

TRITIL'H 

TP.T'I;X! 

Fu 

PU 

Pu 

P 1: 

Pu 

Pu 

- - 

1.59 E+13 

9.63 E+12 

FE-3 ALPHA 

FE-6 ALPHA 

FE-7 A L P M  

FE-8 ALPHA 

FE-14, 16. W, 
ALPHA 

FE-9 ALPHA 

FE-1C ALPHA 

FE-11 ALPHA 

FE-12 ALPHA 

FE-24 ALPHA 

7z-$3 .&ky:A 

.1.46 E+13 

o.oor\ I 4.33 Et12 

3.86. E + i z  
" 
1J 

3.22 E+12 

2.43 €-\< 1.36 Et13 

- Pu 

Pu 

1.35 E + l ?  . 

8 1 eL+AZ -.- 
2.03 E t 1 3  

1.96 i + i ?  

' 1.91 F+11 

Pu 

P U  

Pu 



19) 

STACK OISCFARGE 

REPORTING PEXC!): 

AVSilAGE , PRIKCIPAL . 
TOTAL pCi VOLUXE OF A I R  
0 I S:HARGEL) OISCHARGEC ' . .  

. ZT!,CX L9CAT:O:I O!!?!?X PERIOD OURIE!G PERICC (71) ' uCi!nl ISOTOPS(s: ' 

A.\\5 FE-14, 16, 17, 
1.36 E+13 - ,  Q%SyO; BETA 

FE-I) BETA 0 ,  kS3 ' 1.35 E+l3 

FE-10 BETA - 0.01q 3.18 E+12 
I 

I 
FE-11 BETA . o s  19L 2.03 E+13 . 

1 
FE-12 BETA 0. \93 1.96 E+15 

. FE-24 BETA D 1.91 E+11 

iA-48-: FE-11,12,13 hLP3k ..I : j !:I J 6.79 E+13 

FE-11 ,i2,13 E T A  38 93b 1 6.79 E+13 

FE-15,lG RLPilA ' .  , .  ':C\3 J 5.90 E+13 

FE-15,16 BETA a x \  ' 5.90 E+13 

4.52 E+12 33 "(", !? ,Ly-p!J; . --- FE-37 ?:A, 38, Q.; ;a  J 

0 . 3 N  4 . 5 7  E+12 L.13 k-\* FE-37 NA, 38, 
39 NA, 40 a i T A  . 

I \  :. . 
FE-45, 46 ALPHA nj,:jJ.3 .5.58 E+13 

FE-45, 46 BETA 90 : ' 5.58 E+13 

2.81 E+12 

FE-51 BETA \,\$i+ 1 2.81 Et12 

:I 8.82 E+'2 

- !? FE-51 AL?i% 

FE-54 AL?HA - 
FE-54 BETA 0 . w  ; - 8.82 E+!2 

2.69 E+13 

0,053 2.69 E+13 

FE-2 ALPHA '1, \ . j i  4.80 E+13 

FE-2 BETA 0 . 3 \ 1  ' 4.80 i+13 

3.55 E+12 

3.56 i+12 

'I\ , i ..:.. 'A-50 FE-1 ALPHA 

- FE-1 BETA 

- - FE-3 ALPt!;. * 
FE-3 BETA - 

P-32 

P-32 - 
P-32 - 
p-:z 

P-32 

. P-32 

U-235 

F; F? 

U-235 

MFP 

. Ll-235 - 

MFP 

Pu 

HFP 

Pu 

MFP 

MFP/ U- 2 37 

Pu 

i*! FP 

Pu 

MFP 

Pu 

MFP - 



( 5 )  
STACK D1SCI:ARGE 

REPORTISG PERIOD: .. 

TOTA!. \!Ci VOLUXE OF A I R  
DISCHARGE3 DISCHARGE9 

STACK LOPATIO:; ’ CURIN5 P E X I 9 2  DURISPJ PER103 ( n l l  

;-53 - 
9 x*  

MAIN STACK, FE-3 1.66 E t 1 3  

K41Y STACK, FE-3 0 1.66 E+13 

D blIF!G FC,-;5 D 1.66 E t 1 3  

L - 5 1  -. 
MAIN STACK ?:-1 D 

I -.-;a -- . **?Z-2 ?.$!)I I 1.59 Z i E  -- 
NGRTH STACK 3 ,  ?,\b 1 1.91 E i 1 3  

2.46 E t 1 3  Y.. ”, $‘\ - SOUTil STACK ’J 

’ AVERAGE 
u[;5/nil 

is 
0 

. .  
PR I :IC! Filii 
ISOTO?E( 5 )  

C-11 , N-13 
0-15, Ar-dl , 

7 

7 
- . Be 

Be 

P u  
-% 

P u  
-- 

P u  - 

Beta (MFP) a\\ P-32 1s 3L\ U-238 \‘lt.ss.t ’ - 



TOTAL : 

DP WEST INTAKE AND EXHAUST 
Publicly Releasabl BUILDING 146, 321. and MAIN VAL':.S 

324 Intake 

Distr ibut ion:  

. w. Maraman, 'C3lB-11 
J. Anderson, Ck3-l.l 
H-1 DP F i l e s  

324 Exhaust 

Total  uCi Averaqe uCi/ml Week . -  
5' ' Q . O \ P  . 4.ry L-\% 

IJ 0 0 
1 0 0 . .  

. ' :  .o 0 .007  ' . \.I3 k- \s  

TOTAL: . 0 O& ' \.s* 6- \5 

- 
- 
- 

. .  

.. 
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STACK LOCATION 

x4-2-9 

TA- 3- 16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

PE-17 ALPHA 

FE-18 ALPHA 

FE-i9 ALPiU 

FE-20 ALPliA 

FE-21 ALPHA 

BE-22 ALPHA 

FE-23 !.LEK 

PE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPH4 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

FE-44, FE-45, FE-46, ALPHA 

FE-44. FE-45, FE-4G, DETA 

FE-46 I O D I N E  

.. 
I .  (1) 

. STACi DISCIfARGi 

ZEPOATING PERIOD: 2-23-79 t o  3-23-79 

VOLUME OF A I R  
TOTAL pCi DISCHARGED ' 

DISCILARGED DURIXG AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (al) ~ r C i f m l  ISOTOPE (SI 

7.430 zt7 1.00 E i 1 2  3.40 E-5 ' l A r  

1.400 E+5 ' 3.42 E+11 4.09 E-7 T r i t i u m  

0.076 

o ,007 

0 

o .025 

61.529 

143 

0.706 

0 . O l 9  

0.346 

0.137 

o .009 

0.005 

0.049 

0 

0.021 

0.009 

0.021 

0 

0 

0.104 

11.750 

Pu - 5.75 E+13 1.32 E-15 

2.29 E i L  3.06 E-16 Pu 

Pu - 1.42  E+13 0 
.r 

-- 1.31 E+13 1.91 E-15 Pu 

5.52 E+13 1.ll E-12 - 
- 4.53 E+13 '3.16 E-= PA 

1.25 E+l3  . 5.55 E-14 Pu 

Pu 

1.17 E+13 1.62 E-15 U-235fU-238 . 

'9.61 E-15 ' U-235fU-238 3.60 E+13 

2.92 E+13 4.69 E-15 U-235lU-238 

1.32 E+13 . 6-62 E-16 U-235fU-238 

1.01 E-I-13 4.95 E-16 ' U-235fU-238 - 

- 

6.85 E+13 7.15 E-16 Pu 

1.19 E+13 . 0 Pu 

8.49 E-I-12 2.47 E-15 Pu 

7.83 E+12 i.15 E-15 Pu 

5.92 E+13 0 Pu 

2.37 E+13' 8.86 E-16 Pu 

1.13 E-I-13 0 Pu 

1.30 E+13 @ Pu 

1.08 E+14- 9.63 E-16 Pu 

1.05 E+14 1.09 3-13 MFP 

1-131 1 . 4 7  E-13 0 -- - 0 



STACK L~CATION 

m-3-34 FE-52 

'TA-3-35 FE-1 h 2 ALPHA 

JX-3-66 FE-8 ALPHA 

FE-9 ALPHA 

PIS-10 ALPHA 

PE-13 ALPllA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

.. . 

- 

?!--3-102 FE-20 ALPHA 

- TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

' FE-10 ALPHA 

. .  

T A - Z ~  DP WEST 

ELDG. 2 (E) PE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E). PE-2 ALPHA 

BLDC. 3 (W) FE-1 ALPHA 

BLDC. 4 (W) FE-2 ALPHA 

- 

401 (i) PE-1 ALPHA 

401 (W) PE-1 BETA . 
_. . . .  . 

. .  _. . 
BLDG. 5 <E) F E ~ Z  ALPHA 

. .  
BLDG. 5 ( W )  FE-2 ALPHA 

SLDC. 257 €E-6 ALPPA 

.. 
STACK DISCIUXGE --. 

REPORTING PERIOD: 2-23-79 t o  3-23-79 
._ - . VOLUME OF A I R  

TOTAL V C i  DISCHARGED 
DISCIWRCED .. DURING AVEWGE PRINCIPAL . . 

DURING PERIOD . PEXIOD (d) 

0 1.71  E+12 

- 

... 0.370 1.82 E+13 

' V C i l r C l  ISOTOPE(S) 
. .  

0 T r i t  iun 

2.03 E-14 'U-235 

.. 

0.366 . 1.72 E+13 - 
0.162 6.03 E+13 

- 0.073 .1.34 E+1? 

- - -31.585 3.86 E+13 

- 3.86 E+13 

- ---.0.063 . .- 2.95 E+12 

- 132 

-. 0.016 '9.88 E+11 

1.051 9.88 E+11 

---JIM 6 i46 . 5.55 ~ + i 2  

0 .ou  '. - 1.06 E+13 

-- .-0.055 - .  3.'40 E+13 

- 0.019 - .  - - . 1.65 E+13 

2.13 E-lb 

2.69 E-15 

5.45 E-15 

8.18 E-13 

3.42 E-I2 

, 2.14'3-14 

1.62 2-14 

1.06 E-= 
2.15 
&&3 E-14 

-.-1.04 E-15 

. 1.62 E-15 

.1.03 E-15 

'. U-238 

. U-2M 

U-235 

--U-238 

'Th-234 ' 

. .  . 

' .- - [I-238 

U-238 

'Th-234 

C-235:0-238 

-"u-235IU-238 

u-235lU-238 

- u-235lU-238 

._. .- - . 

Pu 

Pu .. -. 

Pu 

-. - 

. _. -. 

. 

'---Pu' 

Pu __ .. . -. 

U F P '  .- 

TU - 

Pu 

Am-241 

- _ _  .. . - 



STACK LOCATION 

TA-21 DP'WEST 

BLDG. 530 liAIN FE-I .UPHA 

BLDC. 150 FE-1 ALi'liA 

BLDC. 324 FE-1 ALPHA 

313 FE-1 ALPKA 

313 I N C I N .  FZ-1 &?HA 

413 MhIN FE-1 ALPHA 

SA-21 Di' EAST - 
LDC. 209 FE-10 

TA-33-86 

T,+.35-2 FE-11 

TA-35-7 FE-2 ALPHA 

FE-3 'UPW. 

FE-6 ALPHA 

FF-7 ALp'dA 

FE-8 ALPHA 

3A-43-1 FE-14, 16 ALPFA 

FE-9 ALPIlA 

PE-10 ALPHA 

FE-I1 i P H A  

FE-12 ALPHA 

FE-24 ALPHA 

FE-14, 16 BETA 

FE-9 B i T A  

FE-10 BECA 

VOLUME OF A I R  
TOTAL pCi DISCMCED 

DISCHARGED ' DURING ' AVERAGE PRINCIPAL . 
DURING PERIOD PERIOD (ml) p C i l d  ISOTOPE(S) 

. .  . 
0 . 2 3  8.62 E+12 ' 2.67 'E-14 Pu 

- 0.152 1.68 E+13 9.05 E-15 Pu 

0.015 1.62 E+13 9.26 3-16 Pu 
p- 

58.191 . 1.95 E+13 2.98 E-I2 U-235 ' 

0.016 3.28 E S l l  4.88 E-14 - U-235 

U-235 -- 1.672 3.11 E+13 6.02 E-14 

4.942 Ei-5 

4.750 3 4  

1.11.0 E+7 

0.007 

o ,009 

0 .ooh 
0 

0.02il 

0.005 

0.023 

o .016 

1.59 E+13 ' 3.U E-7 Tritim 

- 8.22 !?.+I2 5.78 E-5 T r i t i u m  

T r i t i u m  

- 
-.-- 9-68 Wj.2 1.15 E-6 

1.95 E+13 3.59 3-16 Pu 

pu - 9.15 E+12 0 

2.41 E+12 3.73 E-15 Pu 

4.01 Ek12 9.97 E-16 Pu 

2.27 E+12 0 Pu 

8.89 E+12 2.25 E-15 Pu 

1.40 E+13 ' 3-57 E-16 - P11 

1.73 E+13 1.33 E-1.5 Pu 

2.06 E+13 7.77 E-16 Pu 

pu - 0 1.85 E+13 0 

0.001 2.77 E+11 3.61 3-15 Pu 

0.742 - 8.89 E+12 8.35 3-14 P-32 

0.238 1.40 E+13 1.70 E-14 P-32 

P-32 - 0.104 1.73 E + l j  6.01 e-15 



. .. 
.-._. STACY. DISC!IAF.G:GE ' . '  

REPORTING PERICID: 2-23-79 ts 3-23-79 

VOLLYE OF A I R  
.TOTAL pCi DISCHARGED 
DISCliXRGZD . DUBIXG AVELIGE PiUNCIPfi 

STACK LOCATION ' DURIXC PERIOD PERIOD (ml) U C i / E l l  ISOTOPE(S) 
.. .. .. 

FE-11 BETA 0;474 2.06 E4-13 3.70 E - 14 P-32 

FE-12 BETA 0.260 1.85 E+-13 . 1.40 3-14 P-32 

FE-24 BETA 0.026 

FE-43 ALEtIA 0 . O l 9  

- TA-48-1.FE-11. 1 2 ,  1 3  ALPHA 0 

FE-11, 12. 13 BETA 14.3m 

FE-15, 1 6  ALPHA . 0.2611 

FE-15, 1 6  BETA . 3.069 

FE-38, 40 BETA 0.365 

-- . . FE-3t?, 40 ALPHA 0 

FE-45, 46 ALPHA . . 0.033 

- ,165 . - . FE-45, 46 3ETA -- 
FE-51 ALPHA . . .o . . . . 

FE-51 BETA - - .  0.036 

.FE-54 ALPtlA _. .-o -. - .. 

' FE-54 BETA 0.029 . 

... . 

- TA-50 FE-1 ALPHA 

I.-::- F%1 BETA . -0.163.. 

. .-. 0.021 

FE-2 ALPHA ---.o.ogo 

FE-2 BETA .. 0.694 . 

FE-3 ALFHA . .-* . . 

FEi3 BETA 

TA-53 K41N STACK. FE-3 . a . .-. - 
MAIK STACK, FZ-3 . - 0 .w/ 

2.77 E+11 9.39 E-14 

1.55 E+12 1.23 E-14 

6.44 E+13 - 0 

6.44 E+13 2.22 E- i3  

6.16 E+13 - 4.29 I?-15 

6.16 E+13 . 4.98 E-14 

3.'11 Ef12' . o  

3.11 E+12 1.17 E-13 

- 6.06 E+13 5.45 E-16 

.. 6.06 k t 1 3  2.74, E-= ---- 
--1.64 E+12 0 . . - -  

. 1.64 E+12 .- 2.19 E-14 

7.00 E+12 '- 0 ___' '  

- 7.00 E+12 4.14 E - 1 5  

7.81% 16 

..- 2;69 E+13 . ' ' 6;06 E-15 

--.4.80 E+13 1.67 3-15 

-. 4.80 E+13 l ib5  E-14 

--3.56 E+12 - 

_ .  - - 2 . 6 9  E+13 
. .  

1;66 E+13 .. 11.22- EIi6 

P-32 .. - . 

" U - 2 3 8  

u 4 3 5  . -  

" . HFP 

U-235 . 

.- . 
ElFP 

' U-235 

- .. . 
W P  

Pu 

. W P  
- . 

Pu 

MF'P . _. - 

Pu 

KFP 

Pu 

. 

. _  - 

MFP ' 

2)--15,. A r - 4 1  

- 
C-11,  N - 1 3  

B.e ' 



. '  
\ (5) . 

STACK DISCHARGE 

REPOXTINC PZRIOD: 2-23-79 t o  .3-23-71) 

. I  VOLUXE OF AIR 
T0T.U p C i  . D i s C H i r R c ~ ~ i  

D I S C K S C E D  DURISC AVERAGE PRINCIPAL 
DURING PERIOD PERIOD ( m l )  U C i f m l  ISOTOPE(S) STACK LOCATION 

. .  
3.85 E+11  0 Pu 

0 P u  

4.19 E-16 

1.30 E-15 

l&54 MAIN STACK FE-1 0 

1 . 7 9  E+12 

TA-55 NORTB STACK PE-15  0 .008 1.91 E+13  

SOirTH STACK FB-16 ' '' 0.03 2.46 E+13 

- ROOX AIR EXHAUST FE-2 0 

P u  

,Pu 

- -- 

% : . .  
T O T A ~  MICXOCUXIES DISCEARGED 

PLUTOBILX 207 1-131 0 Ar-41 3 - 4 3  -7 

U-23.5 -_ 51.420 1%-234 & 133 T R I T I b i  4.912 Zd 

i U-238  3 - 2 - U  Beta (WP) 196 P-32 1.844 

h 2 4 1  0.0121 -- MAP - (P.XJ Be 7 0.007 ! 

I 



. -. 

(1) Publicly Relea bk 7 b 
R&ewed/Lab Can 

STACK DISCHARGE 
Tp\t\ 

REPORTING PERIOD: &&3-'74Tb 3-13-79 

VOLUME OF AIR 
TOTAL U C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
STACK LOCATION DURING PERIOD PERIOD ( m l )  uci lml  ISOTOPE(S) 

TA- 2- 9 3 . w o  E t 7  1.00 E+12 3.+0 E - s  "Ar 

TA-3-16 ' ' \ ,300 k + S  3.42 E+11 Y,OY €--I Tri t ium 1 

, TA-3-29 FE-14 ALPHA 0.07L - 5.75 E+13 I. 3 A  L- \s Pu 

FE-15 ALPHA 0 . o m  - 2.29 E+13 3,011 E-\L Pu 

FE-17 ALPHA 0 1.42 E+13 0 Pu 

FE-18 ALPHA 0. oks - '  1.31 E+13 \.%\ 'L- \s Pu 

+ FE-19 ALPHA L\.SSS 5.52 E+13 \ . \ \  L-\k Pu 

* FE-20 ALPHA . \u3 4.53 E+13 3 . \ L L - \ L  & . 
FE-21 ALPHA 0,101, - 1.25 E+13 S.bS E - N  Pu 

FE-22 ALPHA - 0.019 1.17  E+13 1. La E.- 15 U-2351U-238 

FE-23 ALPHA - 0 . 3 L t ~  3.60 E+13 71 L \  k-\5 U-235lU-238 

FE-24 ALPHA .- 0. 137 2.92 E+13 q . b 9  k-\s U-235/U-238 

FE-26 ALPHA - 0,009 1.32 E+13 1.1 - \b U-235lU-238 

FE-27 ALPHA - 0.05s 1.01 E+13 9.95 k-\L U-235lU-238 

FE-28 ALPHA bOLt9 - 6.85 E+13 7.15 E - I L  Pu 

FE-29 ALPHA ' 0 1.19 E+13 0 Pu 

FE-30 ALPHA 0.oa\ -. 8.49 E+12 J.41 L-\s Pu 

FE-31 ALPHA 0.009 7.83 E+12 1.1s E-\< Pu 

FE-32 ALPHA ' u 5.92 E+13 0 Pu 

FE-33 ALPHA O . Q A \  - 2.37 E+13 8 . k  L-\b ' Pu 

1.13 E+13 0' Pu 

0 Pu 

FE-34 ALPHA 0 '  

FE-44. FE-45. FE-46, ALPHA 0.IOlt - 1.08 E+14. 7 . u  E-\L Pu 

FE-44, FE-45, FE-46, BE'PA 1\ .7bo 1.08 E+14 LOS k-is MFP 

I 

FE-35 ALPHA b 1.30 E+13 

FE-46 I O D I N E  B 1.47 E-13 0 1-131 

" -. . .;.ab . .  y w .  



STACK L~CATION 

33-3-34 FE-52 

TA-3-35 FE-1 6 2 ALPHA 

FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

TA-21 DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E) FE-2 ALPHA 

BLDG. 3 (W) FE-1 ALPHA 

' BLDG. 4 (id) FE-2 ALPHA 

401 (E) FE-1 ALPHA 

401 (W) FE-1 BETA 

BLDG. 5 (E) FE-2 ALPHA 

BLDG. 5 (W) FE-2 ALPHA 

BLDG. 257 FE-6 ALPHA 
- . - . .  

(2) 

STACK DISCHARGE 
REPORTING PERIOD: A-13-19 T t  3'1s-79 

VOLLi OF AIR 
TOTAL UCl DISCHARGED 
DISCHARGED DURLKG AVERAGE PRINCIPAL 

DURING PERIOD . PERIOD (ml)  u!Ci/ml ISOTOPE(S) 
/ 0 1.71 E+l2 0' ' .  Tritium 

- oa3-15 ' 1.82 E+13 3,,03 E-\* U-235 

b 3 b b  1 1.72 E+13 a. \3 E- \+ U-238 

0. Iba 6.03 E+13 a.Lq L-\S E-238 

- 0,073 1.34 E+13 5.+5 L \ 5  U-235 

31, 58s  / 3.86 E+13 \.IS L-\3 U-238 

\.,a 3.86 E+13 3.91 L - q  Th-234 

Q.Qb3 / 2.95 E+U 4.\q L-\* U-238 

0.01h / 9.88 E+11 \ . h i  E-\+ U-238 

\.OS\ 9.88 E+11 \B\b E-'\ , Th-234 

4 

- 0,093 . 5.38 E+12 \.?3 L- \4 U-235/Ui238 

- 0. o \ \  1.06 E+13 \.oq L-\s U-235/U-238 

- 0.0ss 3.40 E+13 I, i- \c E-235lU-238 

- 0.019 1.85 E+13 \ . I 3  k-\<. . U-235/U-238 

0,osq - 1.50 E+13 

1.63 E+13 

0 .091  - 1.65 E+13 

0,OSY - 2.21 E+13 

(3.02.7 - 1.65 E+13 

0, 009 - 2.27 E+12 

0 ~ 0 0 3 \  . 2.27 E + ~ Z  

0.03b - 2.98 E+13 

Ona4\ - 2.61 E+13 

0. ou\ 2.53 E+12 

0.03\ - 

P. " -  8 -.  



. STACK LOCATION 

TA-21 DP WEST 

BLDG. 530 .MAIN FE-1 ALPHA 

BLDG. '150 FE-1 ALPHA 

BLDG. 324 FE-1 ALPHA 

313 MAIN FE-1 ALPHA 

313 INCI4. FE-1 ALPHA 

413 MAIN FE-1 ALPHA 

TA-21 DP EAST 

BLDG. 209 FE-10 

TA-33-86 

TA-35-2 FE-11 

TA-35-7 FE-2 ALPHA 

FE-3 ALPHA 

' FE-6 ALPHA 

FE-7 ALPHA 

FE-8 ALPHA 

TA-43-L FE-14. 16 ALPHA 

(3) 
STACK DISCHARGE 

REPORTING PERIOD: 

VOLUME OF A I R  
TOTAL pCi DISCHARGED 

DURING AVERAGE PRINCIPAL DISCHARGED 
DURING PERIOD PERIOD ( a l )  !Jci/ml ISOTOPE(S) 

~ . a w  - 8.62 E+12 Pu 

O.\sa - 1.68 Ei13 ?,os k - \ S  Pu 

o.o\s - 1.62 E+13 ' 9.ab E-\!J Pu 

- 5 8 .  \ 9 \  1.95 E+13 1% k-\A U-235 

- 0 . O l l J  3.28 E+11 3.u L-\+ U-235 

- \.I11 3.11 E+13 b.UJ E.-\+ U-235 

/ 

/ 

/ 

q*9\ts. E+b 1.59 E+13 3.l\ E - 7  T r i t i u m  

%.-m E t  a 8 .aa  f t i i  5.78 k - . ~  T r i t i u m  

I.l\O L t 7  7*'.8 E+12 L I S  E-LJ T r i t i u m  

0 , D O I  - 1.95 E+13 3.sq E-IL Pu 

0 9.15 E+12 0 Pu 

0. !oq - 2.41 E+12 3.13 L-\S Pu 

o.GO4 - 4.01 E+12 9.s7 k-\L Pu 

0 2.27 E+12 0 Pu 

0.040 - 8.89 E+12 a s  ~ - 1 5  Pu 

FE-9 ALPHA 

FE-10 ALPHA 

FE-11 ALPHA 

FE-12 ALPHA 

FE-24 ALPHA 

FE-14, 1 6  BETA 

FE-9 BETA 

FE-10 BETA 

-. 0. O o 5  - 1.40 E+13 5 .57  L- \b Pu 

O.Ob3- 1.73 E+13 \ , 3 3  tl-s Pu 

0.011, - 2.06 E+13 7.71 L - \ L  Pu 

0 1.85 E+13 0 Pu 

o o f l o \  2.77 E+11 3.L\  E-\2 Pu 

I 

'* ' 8.89 E+12 '8.3s E- \ *  P-32 ' 
0. a3t . 1.40 E+13 I s 1  0 E-\% P-32 ' 

I 0, ' 1.73 E+13 b,G\  L-\S P-32 



(4) 
STACK DISCHARGE 

'%PORTING PERIOD: - 

STACK LOCATION 

tR. '+ l - \  FE-11 BETA 

FE-12 BETA 

FE-24 BETA . 

FE-43 ALE% 

TA-48-1 FE-11, 12, 1 3  ALPHA 

FE-11, 12, 13 BETA 

FE-15, 16  ALPHA 

FE-15, 16  BETA 

FE-38, 40 ALPHA 

FE-38, 40 BETA 

FE-45, 46 ALPHA 

FE-45, 46 BETA 

FE-51 ALPHA 

FE-51 BETA 

FE-54 ALPHA 

FE-54 BETA 

- TA-50 FE-1 ALPHA 

FE-1 BETA 

FE-2 ALPHA 

FE-2 BETA 

FE-3 ALPHA 

FE-3 BETA 

.E MAIN STACK, 'FE-3 

MAIN STACK, BE-3 

D WING FE-16 

VOLUME OF AIR 
TOTAL pCi DISCHARGED 

DISCHARGED DURING 
DURING PERIOD PERIOD (ml) 

Q.%-w ' 2.06 E+13 

o.aLO ' 1.85 E+13' 

!).ill\, I 2.77 E+11 

0. 9\11 1. 1.55 E+12 

0 6.44 E+13 

\ 91310 /  6.44 E+13 

- 0. Ab4 6.16 E+13 

3,O'Lq 1 6.16 ~ + i 3  

0 -  3.11 E+12' 

0 . 3 6  3.11 E+12 

:oo033 - 6.06 E+13 

I 

6.06 E+& 
I I !Jb 

0 1.64 E+12 

OmO3b 1.64 E+12 

0 7.00 E+12 

0s 054 7.00 E+12 

b g  oa\ - 2.69 E+13 

0- i b 3  2.69 E+13 

0, 090 - 4.80 E+13 

0 . b q q  1 4.80 E+13 

% -  3.56 E+12 

y -  3.56 E+12 

b#A0 Etq 1.66 E+13 

. a . o o T  1.66 E+13 

0 1.66 E+13 

PRINCIPAL 
ISOTOPE(S) 

P-32 ' 
P-32 

P-32 

U-238 

U-235 

MFP 

U-235 

NFP 

ti-235 

MFP 

Pu 

MFP ' 

Pu 

MFP 

Pu 

MFPJC-237 

/ 

Pu 

MFP 

Pu 

MFP 

Pu 

XFP 
C-11,  N-13 
0-15, AK-41 . 

Be' 

. Be' 



(5) , 

STACK DISCHARGE 

REPORTING PERIOD: 

TOTAL pCi 
DISCHARGED 

STACK LOCATION DURING PERIOD 

.Tk,% WAIN STACK FE-1 0 
ROOM AIR EXHAUST FE-2 0 

- TA-55 NORTH STACK FE-15, 0 . 0 0 3  - 
SOUTH STACK FE-16 O . 0 3 ~  - 

, V O L W  OF AIR 
DISCHARGED 
DURING AVERAGE PRINCIPAL 

PERIOD ( m l )  pCi/ml ISOTOPE(S) 

3.85 E+11 tl Pu 

1.79 E+12 D Pu 

1.91 E+13 h.\$ L \ b  Pu 

' 2.46 E+13 \.sa i - \s  Pu 

TOTAL MICROCURIES DISCHARGED 

PLUTONIIM -' ' 1-131 Q Ar-41 3#q30 E.f? 

U-235 L\..t'io Th-234 \33 TRITIUM q.?\a i t  8 
U-238 31. XI\ Beta (MFP) ' \q\O P-32 \nab% 

Am-241 0 .  o b \  HAP Ll.-zo E t 9  Be' Omow 



DP WEST INTAKE a?m EXHAUST 

BUILDING 146. 324. and MAIN VAK.7 

\ \  ' - 
- 
TOTAL : 

146 Intake MAIN VAULT EXHAUST TO .BLDG. 146 

324 Intake 324 Exhaust 

Total  uCi Average uCi/ml - Week 'Total uCi Average uCi/ml 

. \\o a , v  L-\y 9' 8 0 0 5  . \ .97 L-\s 

lo I O O ~  \ . -I3 E-\< b o t 3  a. &S .L\* - .  

. Ltoq I . \ \  E- \I - I\ - 0  0 "  

I LLL % 53 .E-\* ' TOTAL: , ~ O I S  ' q.a;  L-lL 

- 

. ' I A  a 4 - \I74 L-\vt 

. !. .. 

. .  

DI s t  r 5 but i on : 

bf. Maraman, .xJB-ll 
J. Anderson, ChZ-ll 
H-1 DP F i l e s  



STACK LOCATION 

m-2-9 

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

' FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA ' 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

FE-44. FE-45. FE-46, ALPHA 

FE-44, FE-45. FE-46, BEI'A 

FE-46 I O D I N E  

REPiRTINC PERIOD: 3 - a3- I 9 T, Y- 10.14 
VOLlrXE OF AIR 

TOTAL V C I  DISCHARGED 
DISCHARGED DURING AVERAGE PRINCIPAL 

D U R I N G  PERIOD PERIOD ( m l )  pci lml  ISOTOPE (S) 

b.33 E t ?  1.00 E+12 a.33 E-s "Ar 

I . L S Q  E t S  ' 3.42 E+11 LL-33 L--I Tri t ium 1 
0 5.75 E+13 0 Pu 

2.29 E+13 0 Pu 

0 1.42 E+13 0 Pu 

(I 

0. o \ o  1.31 E+13 7.L3 E- \L  Pu 

9.3L4 5.52 E+13 \.IG k-.\3 Pu 

(I,I'IQ I 1.25 E+13 \ ,3b k-\q Pu 

0, Ill 3.60 E+13 ?. i t  L- \S U-235lU-238 

0.013 I 4.53 E+13 1. \I\ L- \S Ur235lU-238 

o.oaa , 1.17  E+13 \. 88 L- \< U-235lU-238 

O.'OY3 2.92 E+13 \ BY? L- \c U-235lC-238 I 

0 1.32 E+13 D U-235IU-238 

0.aua, 1.01 E+13 %\L E-\S U-235lL-238 

. 0.097 ' 6.85 E+13 L.SL € -  \L Pu 

0 1.19 E+13 0 Pu 

0 8.49 E+12 0 Pu 

o.oo& ' 7.83 E+12 a.ss E-\L Pu 

0 5.92 E+13 0 Pu 

0 2.37 E+13 0 Pu 

0 1.13 E+13' 0 Pu 

0 1.30 E+13 0 Pu 

bo3 ' 1.08 E+U. 1.91 L-\+ Pu 

8s ' 1.08 E+14 7.37 L- \ j  MFP 

\ , O N  1.47 E-13 s& E-\3 1-131 



STACK L~CATION 

TA-3-34 FE-52 

TA-3-35 FE-1 6 2 ALPHA 

tr4.3.35 Fk-3  RLP" 

.TA-3-66 FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

~ ~ - 2 1  DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E) FE-2 ALPHA 

BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

401 (E) FE-1 ALPHA 

401 (W) FE-1 BETA 

BLDG. 5 (E) FE-2 ALPHA 

BLDG. 5 (W) FE-2 ALPHA 

BLDG. 257 FE-6 -HA 
n, m .  . - -. . - _.._ 

VOLUME OF A I R  
TOTAL pCi DISWRGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD ( m l )  ' ;Ci /ml  ISOTOPE(S) 

\.FLO ktL 1 . 7 1  E+12 I. I S  E-L T r i  t iura / 

0 . 0 0 4  L.*l E+lO \.I+ E - \ 3  I- A35 
0. als . 1.82 E+13 I.S\ L-\% U-235 

0. L33 1.72 E+13 3,1\ E - \ y  U-238 1 
d ,  I!(, 6.03 E+13 3.Qt k-\S U-238 

0 . 1 1 4  1.34 E+13 b.s\ L-\\ U-235 

1 

35.4\1 3.86 E+13 9.30 L-\3 U-238 1 

I oy 3.86 E+13 J . Q b  L-\\ Th-234 ' 

0 .  Nlr 2.95 E+12 4.9s E-\+ U-238 1 

0, oa7 9.88 E+11 Lx E-\% U-238 

abos$ . 9.88 E+11 . a m  ~ - 1 1  Th-234 

/ 

b . \ 3 q  , 5.38 E+12 ' 1.49 k-\+ U-235/U-238 

Oob . 1.06 E+13 S.LL k-\b U-235lU-238 

0. \ \q ' 3;40 E+13 3 .35 E-15 U-235lU-238 

0 . 0 ~ 0  .. 1.85 E+13 J.10 E-15 U-2351U-238 

Q . Q \ A  / X.50 E+13 \ .QQ E-lb Pu 

u.aa1 ' 1.63 E+13 \,as L-13 Pu 

1.65 E+13 \ ,33  E-\S Pu 

fi.?h% ' 2 . 2 1  E+13 3.Ctb E-\$ Pu 

O . a o l ,  I 1.65 E+13 3. L;t k- \L  Pu 

6 2 .21  E+12 Q Pu 

0 2.27 E+12 .o MFP 

0 2.98 E+13 0 Pu 

0 2.61 E+13 0 Pu 

\ .DOS 2.53 E+12 \.qi E-IS Am-241 
R nhr. . ! . - = A  . \ \  ._.. c .- n l  



STACK LOCATION 

TA-21 DP WEST 

BLDG. 530 M A I N  FE-1 ALPHA 

BLDG. 150 FE-1 ALPHA 

BLDG. 324 FE-1 ALPHA 

313 MAIN FE-1 ALPHA 

313 I Y C I N .  FE-1 ALPHA 

413 MAIN FE-1 ALPHA 

' TA-21 DP EAST 

BLDG. 209 PE-10 

TA-33-86 

TA-35-2 FE-11 

TA-35-7 FE-2 ALPHA 

FE-3 ALPHA 

FE-6 ALPHA 

FE-7 ALPHA 

FE-8 ALPHA 

U-43-1 FE-14, 16 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-11 ALPHA 

FE-12 ALPHA 

FE-24 ALPHA. 

FE-14, 16 BETA 

FE-9 BETA 

FE-10 BETA 

(3)  
STACK DISCHARGE 

REPORTING PERIOD: 3 - A 3  -1;- 'I- & s a l $  

VOLlTNE OF AIR 
TOTAL pCi DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (rnl) pcitrnl  ISoTOPE(S) 

0,OJ.l 8.62 E+12 Pu 

0, ' 1.68 E+13 q.os L - E  Pu 

0 1.62 E+13 0 Pu 

4s I ht\4 1.95 E+13 a.a3 L-\I U-235 

o - i \ a  . 3.28 E+11 3,0r 6 - \ Y  U-235 

U * I I c f  3.11 E+13 5.59 E-\S U-235 

SIT\cI E*b 1.59 E+13 

L , \ o o  E f t  8 , 3 &  E N  

5 . w ~  E t 7  9.bS E+IZ 

0 1.95 ' E+13 

0 9.15 E+12 

0. ' 2.41 E+12 

o . O O 1  ' 4.01 E+12 

0 2.27 E+12 

o . o \ \  ' 8.89 E+12 

0 1.40 E+13 

om 1 1.73 E+13 

0 . 0 0 8  ' 2.06  E+13 

Om, ' 1.85 E+13 

/ T r i t i u m  

T r i t i u m  4 

T r i t i u m  

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

0 2.77 E+11 D Pu 

o . m \  ' 8.89 E+12 5 . h  L-\* P-32 

5 .  X\b 1.40 E+13 I .% E-\+ P-32 

0, os\ 1.73 E+13 5 . h  E-\< P-32 



( 6 )  
STACK DISCHARGE 

'REPORTING PERIOD: 3. L3.74 yb '-\-b,r.ls 
VOLLME OF AIR 

TOTAL pCi DISCHARGED 
DISCHARGED DURING AVERAGE PRINCIPAL 

STACK LOCATION DURING PERIOD PERIOD (ml) pCi/ml ' . ISOTOPE(S) 

FE-11 BETA 0,4\r?. 2.06 E+13 a,aq E.-\+ P-32 

FE-12 BETA ! I s  bsr 1.85 E+13 I .S3  E-\+ P-32 

FE-24 BETA 0 1 0 x 1  2.77 E+11  i 7 s  k-\+ P-32 

/ FE-43 ALEHA 0.011 1.55 E+12 \.qx E-\% U-238 

TA-48-1 FE-11, 12,  13 ALPHA D 6.44 E+13 0 U-235 

FE-11. 12, 1 3  BETA 

FE-15, 16 ALPHA 

FE-15, 16 BETA 

FE-38, 40 ALPHA 

FE-38, 40 BETA 

FE-45, 46 ALPHA 

FE-45, 46 BETA 

FE-51 ALPHA 

FE-51 BETA 

FE-54 ALPHA 

FE-54 BETA 

- TA-50 FE-1 ALPHA 

FE-1 BETA 

FE-2 ALPHA 

FE-2 BETA 

FE-3 ALPHA 

FE-3 BETA 

e MAIN STACK, FE-3 

MAIN STACK, FE-3 

D WING FE-16 

(9 1814 6.44 E+13 

0.ow ' 6.16 E+13 

3.4LP 6.16 E+13 

0 3.11 E+12' 

0,41a 3.11 E+12 

6 8  03 \  ' 6.06 E+13 

lIl7S3 6.06 E + L  

0 1.64 E+12 

0 . 0 ~ 0  ' 1.64 E+12 

0 7.00 E+12 

t ,  oa\ 7.00 E+12 

0.037 I 2.69 E+13 

tl. 33\ 2.69 E+13 

L O \ S  " 4.80 E+13 

3174g . 4.80 E+13 

Y 3.56 E+12 

3.56 E+12 ' * .  
\ .&St t \a  1.66 E+13 ' 

oao\s 1.66 E+13 

0 1.66 E+13 

W P  

U-235 

MFP 

0 2 3 5  

MFP 

Pu 

MFP 

Pu 

MFP 

Pu 

MFplBsr 

Pu 

m 
Pu 

. MFP 

Pu 

MFP 
C-11, ti-13 
0-15, Ar-41 

Be' . 

Be ' 



(5) 
STACK DISCHARGE 

REPORTIX PERIOD: 3-~3-1 j h y.a,.-iq 

.VOLUME OF AIR 
TOTAL. VCi DISCHARGED 
DISCHARGED DURING AVERAGE PRINCIPAL 

STACK LOCATION DURING PERIOD PERIOD (ml) uCi/ml ISOTOPE(S) 

Ik54 MAIN STACK FE-1 0 3.85 E+11 0 Pu 

ROOX AIR EXHAUST FE-2 0 1.79 E+12 0 Pu 

TA-j5 NORTH STACK FE-15 0 1.91 E+13 0 Pu 

SOUTH STACK FE-16 . 0 2 .46  E+13 0 Pu 

. .  

TOTAL MICROCURIES DISCHARGED 

PLUTONIUM \I- 13% 1-131 \ * f l o o  Ar-4i a.33 E +I 

U-238 31r. 93Ll Beta (MFP) \\x P-32 \.S%\ 

Am-241 0,005 MAp \ . a x . . f t \ o  Be ’ 0.9\5 

U-235 w . 7 0 0  Th-234 ‘bob ’ TRITIUM bmlol E-tr 



DP WEST INTAKE RND EMAUST 

BUILDING 146. 324, and MAIN V A K S  

324 Intake 

Total  uCi Average uCi/ml 

0.075 a.o+ L-\% 
0.058 \. S8 'E-\\ 

\s I .  033 ala\ E-\3 

V" 0. \sa  4.\3 E-\$ . 

TOTAL : I 3\'6 1.97 .L-\Y ' 

Distr ibut ion:  

. Id. Maraman, ' f .1?~-11  
, J. Andereon, cm-u 

H-1 DP FSles 

Week . -  

'13 

IS 

' _  . \ L  
- 

324 Exhaust 

Total  uCi Average uCi/ml - 0 
0 
0 
C '  

- 
_ '  

. -  

TOTAL : .D 



STACK LOCATION 

rA-2-9 

,>. TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA. 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

FE-44, FE-45, FE-46, ALPHA 

FE-44, FE-45, FE-46, BETA 

FE-46 IODINE 

VOLLME OF A I R  
TOTAL i .Ci  DISCHARGED 

DISCHARGED DURING . AVERAGE PRINCIPAL 
DURING PERIOD PERIOD ( m l )  pCiIml ISOTOPE(S) 

3.GX’U J t 7  1.00 E+U 3.01 €-s “Ar  

Z-dHQ E?r’ 3.42 E+11 Lfl8.g-d T r i t i u m  

0 5 .75  E+13 U Pu 

0 2.29 E+13 0 Pu 

U 1 . 4 2  E+13 ’ I9 Pu 

6 dOf/ 1.31 E+13 6. // F- /d Pu 

d.350 / 5.52 E+13 / /sk--/3 Pu 

0. a?& 2 1 .25  E+13 a?// /-/s Pu 

0- d39 / 3.60 E+13 /i 77.K-4 U-235/U-238 

057 ’ 4 .53  E+13 L-?d L?- A- Ur235/U-238 

fi 055 ’ 1 . 1 7  E+13 4 7@ .&-/c U-235/U-238 

0. &3.. ’ 2 . 9 2  E+13 L /fl E- /3- U-235lU-238 
/ o.oo+ 1.32 E+13 3 0” d-& U-235/U-238 

fl 1.01 E+13 0 u-235/u-238 

CY 6.85 E+13 d Pu 

D 1.19 E+13 0 Pu 

0 8 .49  E+12 0 Pu 

&Ha09 ’ 7 . 8 3  E+12 L/r  F- /I Pu 

0 5 .92  E+13 0 Pu 

8 2 .31  E+13 3 

0 1.13 E+13 0 Pu 

fl 1.30 E+13 0 Pu 

Lf777 I 1.08 E+14 9?7€-/5- Pu 

Pu 7 

5z370 ’ 1.08 E+14 s s a  F-/3 MFP 

23 1 . 4 7  E-13 L5.L L-\k 1-131 



STACK LbCATION 

24-3-34 FE-52 

TA-3-35 FE-1 6 2 ALPHA 

TA-3-66 FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA . 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA ' 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

TA-21 DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

' BLDG. 3 (E). FE-2 ALPHA 

. BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

4 0 1  (E) FE-1 ALPHA 

4 0 1  (W) FE-1 BETA 

BLDG. 5 (E) FE-2 ALPHA 

BLDG. 5 (W) FE-2 ALPHA 

BLDG. 257 FE-6 ALPHA 
-. . . -  

BEPORTING PERIOD: q- kb--I'+ Tb 5-\X.19 

V O L W  OF AIR 
TOTAL I iC i  DISCHARGED 

DISCHARGED DURING AVERAGE' PRINCIPAL 
DURING PERIOD. PERIOD (ml) pcilml ISOTOPE (S) 

T r i t i u m  ' 
* -  1 . 7 1  E+12 - 

6 Hf/ / 1 . 8 2  E+13 #/36-/< U-235 

1 g-498 1.72 E+13 2 #f .&-- '9 U-238 

/ /30 6.03 E+13 2/6 K-/r U-238 

0. a d 2  ' 1 . 3 4  E+13 423E- /S  U-235 

/ 2/3/90 3.86 E+13 S 5 d  K-13 U-238 

37/ 1 3.86 E+13 9d/ E- /L Th-234 

g. u/9 2 . 9 5  E+12 d. #9 K-/5 

I u. u2.9 9.88 E+11 293 Lr-M U-238 

kJf6f ' 9.88 E+11 / f F / E - / Z ,  ' Th-234 

& 832 ' 5.38 E+12 76?6 L-/r U-235lU-238 

/ 1.06 E+13 /jVL-/S u-235lU-238 

H..orr J 3.40 E+13 z3SE- /d U-235lU-238 

fl 1.85 E+13 0 U-235/U-238 

1.50 E+13 

1.63 E+13 

1.65 E+13 

2 . 2 1  E+13 

1.65 E+13 

2.27 E+12 

2.27 E+12 

2 .98  E+13 

2.61 E+13 

2.53 E+12 
,--  P 



STACK LOCATION 

TA-21 DP WEST 

BLDG. 530 MAIN FZ-1 ALPHA 

BLDG. 150 FE-1 ALPHA 

BLDG. 324 FE-1 ALPHA 

313 WAIN FE-1 ALPHA 

313 I N C I N .  FE-1 ALPHA 

413 MAIN FE-1 ALPHA 

TA-21 DP EAST 

BLDG. 209 FE-10 

TA-33-86 

TA-35-2 FE-11 . 

TA-35-7 FE-2 ALPHA 

FE-3 ALPHA 

FE-6 ALPHA 

FE-7 ALPHA 

FE-8 ALPHA 

IA-43-I, FE-14, 16 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-11 ALPHA 

FE-12 ALPHA 

FG24  ALPHA 

FE-14, 16 BETA 

FE-9 BETA 

FE-10 BETA 

(3) 
STACK DISCHARGE 

REPORTING PERIOD: \ - i s  .I\ ~0 S- n - 7 9  

VOLUME OF AIR 
TOTAL PCi DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) pCi/ml ISOTOPE(S) 

0 ugs ' 8.62 E+12 Sfl .E-/L Pu 

AH27 / 1.68 E+13 Ad/ /-A- Pu 

. 1.62 E+13 u Pu fl 
/gd /d  / 1.95 E+13 L O /  /-A2 U-235 

&Q/6 / 3.28 E+11 */, .e- - /$ ti-235 

~ ? d -  @8f ' 3.11 E+13 z// €-/3 U-235 

?.\ID E d  1.59 E+13 qat3 L-7 T r i t i u m  

I. #A7 k-fl/ 32 &t/L ;;I 7u E- x T r i t i u m  

I, \IO bG;J E+12 I. I3 E-% T r i t i u m  

f9 1.95 E+13 Q ' Pu 

f l .  9.15 E+12 @ Pu 

& Ha3 .' 2.41 E+12 /J# Lr-/J- Pu 

@ '  4.01 E+12 d Pu 

fl 2.27 E+12 U Pu 

' 8.89 ~ + 1 2  202 &-#r Pu 

U 1.40 E+13 

& m 9  ' 1.73 E+13 

fl 2.06 E+13 

fl 1.85 E+13 

0 2.77 E+11 

0 52cc 8.89 E+12 

& 2gc8 1.40 E+13 

0. Lr-9 1.73 E+13 

7 -.. F * ,I 
1 

./m FA/ 



(4) 
STACK DISCHARGE 

REPORTING PERIOD: q.ko.Ty Tb S-\\.?j 
VOLUME OF A I R  

- TOTAL pCi DISCHARGED 

STACK LOCATION DURING PERIOD PERIOD ( m l )  
DISCHARGED DURING AVERAGE PRINCIPAL 

p C i / m l  ISOTOPE(S) 

FE-11 BETA A YW “2.06 E+13 A?/# E-/y P-32 

FE-12 BETA 3+/ 1.85 E+13 /:‘BF K - / P  P-32 

FE-24 BETA d /dL 2.77 E+11 5 99 &-/3 P-32 

FE-43 ALEHA: / &O&/ 1.55 E+12 3 9 3  E-& U-238 

TA-48-1 FE-11, 12,  13 ALPHA d @/s 1 6.44 E+13 2 33 €-/d U-235 

FE-11, 12, 13 BETA /& 990 ’ 6.44 E+13 k7/867-/3= MFP 

F E - 1 5 .  16 BETA 2 ’ 6.16 E+13 +?la E-/* XFP 

FE-38. 40 BETA 75f ’ 3.11 E+12 n?#V .&43 MFP 

FE-45, 46 ALPHA 8 &6 ’ 6.06 ~ + 1 3  / 6 ’ P E - / C  Pu 

FE-45. 46 BETA 0 98 ’ 6.06 E+= Add&-& KFP 

FE-15, 16 ALPHA fl ’ 6.16 E+13 L33- .F-/3- ti-235 

FE-38. 40 ALPHA r Y  3 . i i  ~ + 1 2 .  0 U-235 

FE-51 ALPHA 

FE-51 BETA 

FE-54 ALPHA 

FE-54 BETA 

- TA-50 FE-1 ALPHA 

FE-1 BETA 

FE-2 ALPHA 

FE-2 BETA 

FE-3 ALPHA 

fl 1.64 E+12 

d fl/3 1 1.64 E+12 

fl 7.00 E+12 

fl Has 7.00 E+12 

f l a f l 9 0  ’ 2.69 E+13 

A 290 2.69 E+13 

@ 4.80 E+13 

8 270 1 4.80 E+13 

fc 3.56 E+12 

‘fl Pu 

z 93 06- /3- MFP 

f9 Pu 



(5) , 

STACK DISCHARGE 

REPORTING PERIOD: %kQ.TP h s - \ f . l <  

.VOLUME OF AIR 
TOTAL pCi DISCHARGED 
DISCHARGED DURING AVERAGE PRINCIPAL 

STACK LOCATION DURING PERIOD PERIOD (ml) pci/ml ISOTOPE(S) 

MAIN STACK FE-1 f9 3.85 E+11 U Pu 

ROOH AIR EXHAUST FE-2 fl 1.79 E+12 0 Pu 

NORTH STACK FE-15 fl 1.91 E+13 fl Pu 

SOUTH STACK FE-16 -' fl 2 . 4 6  E+13 8 Pu 

I 

TOTAL MICROCURIES DISCHARGED 

PLUTONIUM 7s3 1-131 073 Ar-41 3 u 2 r t 7  
U-235 42 83/ Th-234 3 73 TRITIUM \.757 k iq 

U-238 22 013 Beta (MFP) 6@ P-32 / #7#  
Am-241 0 MAP 6.soo E t 9  Be' & /%3 





DP WEST INTAKE AND EXHAUST 

BUILDING 146, 321. and MAIN VAK.7 . 
PERIOD OF: q i L b - 7 4  Tt, %-\S-77 

MAIN VAULT EXHAUST TO .BLDG. 146 . .  146 Intake 

Total  uCi Average uCi/ml . - Week Tota l  uCi Averaqe uCi/ml , 

TOTAL : 

324 Intake 324 Exhaust 

Distr ibut ion:  

Id. Maraman.'-CNB-11 .~ ~~ 

J. Anderson, I33-U. 
H-1 DP F i l e s  

. .  
. .! 

'Total  uCi 

0 
Average uCi/ml 

0 
0 
0 
0 
: 6 

0 
0 .  
6 
u 



(1) 
STACK DISCHARGE 

. 

REPORTING PERIOD: hb\ \$- I\ 7% 3UEh \ S . l  

VOLUME OF AIR 
TOTAL U C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
STACK LOCATION DURING PERIOD PERIOD (ml) uCi/ml ISOTOPE(S) 

TA-2-9 

TA- 3- 16 a.170 E + +  
TA-3-29 FE-14 ALPHA 0 

7%-15 ALPHA fl 

FE-17 ALPHA 0 
FE-18 ALPHA 0.007 / 

FE-20 ALPHA O.QIl / 
FE-21 ALPHA '3 

FE-23 ALPHA I.S%lI ' 

FE-26 ALPHA 0 
FE-27 ALPHA 0.00L J 

FE-28 ALPHA D 
FE-29 ALPHA 0 
FE-30 ALPHA 0 
FE-31 ALPHA 0 
FE-32 ALPHA 0 
FE-33 ALPHA 0 
FE-34 ALPHA 0 
FE-35 ALPHA 0 

FE-19 ALPHA 2,831 1 

FE-22 ALPHA 0.031 1 

FE-24 ALPHA 0.130 ' 

FE-44. FE-45. FE-46, ALPHA 0. 0 15 ' 
FE-44. FE-45, FE-46, BETA ' 3 2 - 3 \ 9  

FE-46 I O D I N E  \ l . o o o  

1.00 E+12 'lAr 

/ 3.42 E+11 LmL4 E-8 T r i t i u m  

5.75 E+13 0 Pu 

2.29 E+13 0 Pu 

1.42 E+13 0 Pu 

1.31 E+13 s . 3 5  L-\L Pu 

5.52 E+13 s,\+ E-\+ Pu 

4.53 E+13 4. BL E.- \L Ur235lU-238 

1.25 E+13 0 Pu 

1 .17  E+13 a,13 6-  \s U-235lU-238 

3.60 E+13 Y.q\ k-\y U-235lU-238 

2.92 E+13 %.+S E- \s U-235lU-238 

1.32 E+13 0 U-235lU-238 

1.01 E+13 5 -94 t- \L U-235lU-238 

6.85 E+13 0 . Pu 

1.19 E+13 0 Pu 

8.49 E+12 0 Pu 

7.83 E+12 0 Pu 

5.92 E+13 0 Pu 

2.37 E+13 0 Pu 

1.13 E+13 0 Pu 

1.30 E+13 0 Pu 

1.08 E+14 a.31 E-IL Pu 

1.08 E+14 3 . a ~  E-n MFP 

1.47 E413 ! . \L  L-\3 1-131 



STACK LbCATION 

TA-3-34 FE-52 

TA-3-35 FE-1 6 2 ALPHA 

TA-3-66 FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

~ ~ - 2 1  DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E). FE-2 ALPHA 

. BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) PE-2 ALPHA 

401 (E) FE-1 ALPHA 

401 (U) FE-1 BETA ' 

BLDG. 5 (E) FE-2 ALPHA. 

BLDG. 5 (W) FE-2 ALPHA 

BLPG. 257 FE-6 ALPHA 
I,.. tr- F. L. -_. .. 

(2) 

/ 
STACK DISCHARGE 

' REPORTING PERIOD: 

VOLUME OF AIR 
TOTAL pCCi DISCURGED 
DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD . PERIOD (ml) Lcilml ISOTOPE(S) 

0 1.71 E+12 0 Tritium 

0. \x3 ' '1.82 E+13 1.00 L-\+ U-235 

/ 

U-238 

U-238 

0-235 

U-238 

Th-234 

U-238 

' U-238 

Th-234 

O#Ob% ' 5.38 E+12 \ . aL L- \Y u-235~u-238 

0.030 ' 1.06 E+13 a. $3 L-K U-235/U-238 

0 I 0 97 ' 3.40 E+13 a.ts E.+ U-235lU-238 

o.Os.\. ' 1.85 E+13 

ono\l I 1.50 E+13 ' \. \\ i s \ %  Pu 

0 .0 \3  1.63 E+13 7-97 E - \ l  Pu 

'J.Ol0 ' 1.65 E+13 \ , A \  L-IS Pu 

0 2.21 E+13 0 Pu 

3, I\+ ' 1.65  E+13 \.QK L-\L Pu 

0 2.27 E+12 0 Pu 

boos i .  2.27 E+12 a.ao MFP 

0.05s f 2.98 E+13 \.ss E-\$ Pu 

0 2.61 E+13 0 Pu 



STACK LOCATION 

TA-21 DP WEST 

BLDG. 530 MAIN FE-1 ALPHA 

BLDG. 150 FE-1 ALPHA 

BLDG. 324 FE-1 ALPHA 

313 MAIN FE-1 ALPHA 

313 INCIN. FE-1 ALPHA 

413 MAIN FE-1 ALPHA 

TA-21 DP EAST 

BLDG. 209 FE-10 

TA-3 3- 86 

TA-35-2 FE-11 

TA-35-7 FE-2 ALPHA 

FE-3 ALPHA 

FE-6 ALPHA 

FE-7 ALPHA 

FE-8 ALP€& 

3A-43-1 FE-14, 16 ALPHA 

FE-9 ALPW . 

FE-10 ALPHA 

FE-11 ALPHA 

FE-12 ALPHA 

FE-24 ALPHA 

FE-14. 16 BETA 

FE-9 BETA 

FE-10 BETA 

(3) 
STACK DISCHARGE 

REPORTING PERIOD: s-\y,?q To i - \ I . 7 9  

VOLUME OF AIR 
TOTAL pCi DISCHARGED 
DISCHARGED DURING ' AVERAGE PRINCIPAL 

DURING PERIOD PERIOD ( m l )  pci/ml ISOTOPE(S) 

0.\9s I 8.62 E+12 2.30 €-I4 Pu 

0. $ b b  1.68 E+13 3.93 L - d  Pu 

0 1.62 E+13 0 Pu 

I 

\ 3 . 3 \ 5  4 1.95 E+13 b . 8 3  E-13 U-235 

O . O A U ,  ' 3.28 E+11 1 . 3 A  E-\+ U-235 

7.L11 / 3.11 E+13 a.Lk7 E-13 U-235 

0 
0 
rl 
0.007 ' 

0 
0 

1.59 E+13 

8.33. L t l L  

1.dL z+12 
1.95 E+13 

9.15 E+12 

2.41 E+12 

4.01 E+12 

2.27 E+12 

8.89 E+12 

1.40 E+13 

1.73 E+13 ' 

2.06 E+13 

1.85 E+13 

2.77 E+11 

8.89 E+12 

1.40 E+13 

1.73 E+13 

2, sq t+\; _. . . . . . . . 

0 

1 Tritium 

Tritium 

Tritium 

Pu 

. Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

P-32 

P-32 

P-32 

J 

1 

J 
. j T I T \ U M  



(4) 
STACK DISCHARGE 

'.REPORTING PERIOD: b y  \$- I 9 TJ ~ U W  t ~ 1 q  

VOLUME OF A I R  
TOTAL UCi DISCHARGED 

STACK LOCATION DURING PERIOD PERIOD (ml) 
DISCHARGED DURING AVERAGE PRINCIPAL 

. .  pCi/ml ISOTOPE(S) 

FE-11 BETA 0.39\ 2.06 E+13 \ .yo L-\* P-32 

FE-12 BETA o. a.LL 1.85 E+13 \.4* k-\y P-32 

FE-24 BETA 01 \SA 2.77 E+11 5.49 k-\3 P-32 

FE-43 ALm I O.3ao 1.55 E+12 &OL, L-\3 U-238 

TA-48-1 FE-11, 12,  1 3  ALPHA 0 6.44 E+13 0 U-235 

FE-11, 12. 1 3  BETA l L . l J 0  ' 6.44 E+13 1.S4 E-\3 MFP 

FE-15, 16 BETA 3 4 ~  / 6.16 E+13 5.07 E- \+  MFP 

FE-38, 40 BETA 5.aoq 3.11 E+12 \.81 L - \ l  WP 

6.06 E+13 0 Pu 

\.Q L - n  KFP 

FE-45, 46 ALPHA 0 

FE-51 ALPHA 0 1.64 E+12 0 Pu 

FE-51 BETA o o o 7 \  ( 1.64 E+l2 q .31  E - \ + .  MFP 

FE-54 ALPHA 0 7.00 E+12 0 Pu 

- TA-50 FE-1 ALPHA 0 2.69 E+13 0 Pu 

FE-1 BETA 0.\5$ 2.69 E+13 Su 87 E-\S MFP 

FE-2 ALPHA 0 4.80 E+13 0 Pu 

FE-2 BETA ~ , a s l J  . 4.80 E+13 5.33 L-\5 MFP 

FE-15, 1 6  ALPHA O, \Lb f 6.16 E+13 1.LS L I S  U-235 

FE-38, 40 ALPHA 0 3.ii  ~ + 1 2 '  0 U-235 

I 

FE-45, 46 BETA loa 6.06 E+= 

FE-54 BETA 0. 017 ' 7.00 E+12 3, 8 L  k'ls .. MP/U-237 

3.56 E+12 Pu 

3.56 E+12 ElFp 

r -  FE-3 ALPHA 

FE-3 BETA 
- 

C-11, N-13 
TA-53 MAIN STACK, FE-3 k9 - 1.66 E+13 - 0-15, Ar-41 

MAIX STACK, FE-3 01 Q3X 1.66 E+13 2 2 9 E - / r  Be' 

D WING FE-16 a 1.66 E+13 0 Be ' 
rnt P 

~ __.- _.--- +. // r5.f /L \.I\ h-\Z & UQ5- - . . . . . - -_ - . .. 7.w.sg /L' -H &Cfd --. . 

k tk.- &%.A" l...,, I L _ -  ., Y .\ 



(5) , 

STACK DISCHARGE 

REPORTING PERIOD: s-\\ .I L -\\->\ 

.I VOLLW OF A I R  
TOTAL p C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
STACK LOCATION DURIXG PERIOD PERIOD ( m l )  p C i / m l  ISOTOPE( S )  

Jk54 MAIN STACK FE-1 0 3.85 E+11 0 Pu 

ROOM A I R  EXHAUST FE-2 0 1.79 E+12 0 Pu 

TA-55 NORTH STACK FE-15 0 ' 1.91  E+13 0 Pu 

SOUTH STACK FE-16 '' 0 2.46 E+13 0 .. Pu 

.. 



SmCK DLSCHAXGE RZPORT - CMB-8 - TA-21 

PZXIOD OF: ha.\ \\- \a.?\ 

TOTAL uCi V O L W  OF AIR AVZRACE 
STACK LOCATION DISCHARGED DISCHARGED @I) u C i / m l  

313 MAIN ALPRA \3.3\s 1.95 E+13. b.S3 E- \3 .  
313 INCIN'?iT?ATOR ALWA Q I  Oiy 3.28 Etll 7', '31 L- \+ 
413 V A I N  ALPHA 7.L-n 3.11 &13 a. E-13 



DP WEST INTAKE AND EXHAUST 

BUILDING 146. 324. and .WIN VAL':.: . 
PERIOD OF: bb\ \a-  I r j U  \s.76 . 

146 Intake 

Tota l  uCi 

' k5  

53 
u-l 

LO 

MAIN VAULT EXHAUST TO BLDG. '146 

Week . -  

a\ - 
A 

. '  ' .  aY 
TOTAL : 

324 Exhaust 

Total  uCi Average uCi/ml 

[J 0 
0 

.Q . b 
0 ' 0  

0 

P 
' I  
V 

' r'  
9 

. .  

.! 

D l  s tr i but i on : 
J. J r r r J  

CNB-11 
J. ~nderson, ha-u 
H-1 DP F i l e s  



STACK LOCATION 

m-2-9 

TA-3-16 

TA-3-29 FE-14.ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

FE-44. FE-45, FE-46, ALPHA 

FE-44. FE-45. FE-46, B l 2 A  

REPORTING PERIOD: ~ - \ s - I ?  t b  1-13.79 

VOLUME OF A I R  
TOTAL U C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) pc i lml  ISOTOPE(S) 

/(&o f f f 7  1.00 E+12 /f!'/& F-J- 4 1 A r  

d. y * d r # d  3.42 E+11 zg/a 5 - d  . Tri t ium / 

0 5.75 E+13 Y Pu 

(9 2.29 E+13 d Pu 

D 1.42 E+13 U Pu 

/ &7' "..1.31 E+13 A?B2 i- /r Pu 

3 9  . 5.52 E+13 ; T K / Z -  /3 ' Pu 

@ 1.25 E+13 0 Pu 

fl. 253 4.53 E+13 585 &/s Gr235IU-238 

fl* d3/ ' 1 . 1 7  E+l3 2- d3- L-kC U-235lU-238 

3 -7/8 3.60 E+13 d?y+ E-& U-2351U-238 

H. 997 2.92 E+13 3 2 *  U-235lU-238 

fg HA6 1.32 E+13 / 77 L=-/3- U-235lU-238 

L9/9 1.01 E+13 /88E4/s ' ti-235lti-238. 

fl 6.85 E+13 l9 Pu 

fl 1.19 E+13 ' I9 Pu 

0 8.49 E+12 0 Pu 

d 7.83 E+12 0 Pu 

0 5.92 E+13 U Pu 

@ 2.37 E+13 9 Pu 

fl 1.13 E+13 fl Pu 

Q 1.30 E+13 fl Pu 

9 r m 9  i 1.08 E+14. S+& .G/4 Pu 

\!.L\O 1.08 E+14 / 72 L-0 m /  
FE-46 I O D I N E  q3.Q 3Q 1.47 E-13 2 %? L?-& 1-131 



STACK LOCATION 

33-3-34 FE-52 

TA-3-35 FE-1 6 2 ALPHA 

TA-3-66 FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

T A - ~  DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E). FE-2 ALPHA 

. BLDG. 3 (W) FE-1 ALPHA 

' BLDG. 4 (W) FE-2 ALPHA 

401 (E) FE-1 ALPHA 

401 (W) PE-1 BETA 

BLDG. 5 (E) FE-2 ALPHA 

BLDG. 5 (W) FE-2 ALPHA 

BLIlG. 257 FE-6 WHA 
-. . .  

(2) 
STACK DISCHARGE 

REPORTING PERIOD: b - \ S - l \  75 7-13-19 

VOLLXE OF AIR 
TOTAL pCi DISCHARGED 
DISCHARGED DURING AVERAGE PRINCIPAL 

DURING PERIOD PERIOD (nl) pCi/ml ISOTOPE(S) 

D 1.71 E+12 67' Tri e ium / 

6 9 7  1.82 E+13 383 €-/U U-235 

/r 2Bd 1.72 E+13 z 3(9 E- w U-238 

0. 5'773 6.03 E+13 04/2 L?-/y U-238 

Q- A29 1.34 E+13 943 e--/b- U-235 

/@A 3.86 E+13 N?dG.E-/Z U-238 

77L7 3.86 E+13 A 99 E- // Th-234 

/: 93-8 2.95 E+12 #4 77€-44 rh - 232 
068 9.88 E+11 I. 88 E-/* U-238 

S 5 6 Z  9.88 E+11 . 56386-/Z Th-234 ' 
0 P63 5.38 E+12 / /I E- /# . U-238 

fl. a s s  1.06 E+13 6 / 9  E--K-S U-235/U-238 

fl /S/ 3.40 E+13 LS7 .E-/< U-235/U-238 

(g f l -YY  1.85 E+13 sag€ -/g u-235lU-238 

67 1.50 E+13 fl Pu 





FE-54 ALL.)% 

FZ-54 3ETA 

TA-50 ?X-i U?FA 

FE-1 32TA 

FE-2 .%?ti4 

FE-2 95-A 

FE-3 .L'M 

F2-3 BETA 

FZ-6 &X:A 

FZ-4 B Z A  



p x  LCCAXCY 

XU9 STACK, FE-3 



TOTAL : 

DP WEST INTAKE AND EXHAUST 

BUILDING 146. 324. and MAIN VAL':.: 

PERIOD OF: 3 u u L  \x- Th abL\ \>.7[ 

MAIN VAULT EXHAUST TO BLDG. 146 

- Ueek Tota l  uCi Average uCi /ml  

1s I O O ~  0Z4v &=-/,y 

ah ,003. 290 .E- &- 

17 . . 

- 
- 

I O O b  z-29 E-/s - 
. * .  0 D 

. 9\9 . 2 0 / E - / . f  TOTAL : 

324 Intake 324 Exhaust 

Distr ibut ion:  

. U. Maraman, 'ma-1 1 
J. Anderson, B3-U 
H-1 DP F i l e s  

Total uCi Average uCi/ml 

. os\ . /I24 &--# 

0 .  



STACK LOCATION 

u - 2 - 9  

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA' 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35. ALPHA 

Rwi-b Coun 
Publicly 

(1) 
STACK DISCHARGE 

VOLlXE OF A I R  
TOTAL U C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (m l )  ucifml ISOTOPE(S) 

k! &3-&#7 1.00 E+12 d?/d €-5 "Ar 

2 3 3 0 E f X  3.42 E+11 d. 8/ E- 7 Tri t ium / 
0 5.75 E+13 . 3  Pu 

0 2.29 E+13 0 Pu 

om\ I 1.42 E+13 7 75&-/d Pu 

0 -  0 5 q  ' 1.31 E+13 &/2 Pu 

32. 2 I'q / 5.52 E+13 $TH4 .e-/&- Pu 

I ' 0.0SL 4.53 E+13 /19 'k-/c U-235IC-238 

O . O Q  1 1.25 E+13 Z3.d E - / r  Pu 

I O . O L \  1 . 1 7  E+13 E-h- U-235lU-238 

I \nY\s  3.60 E+13 3 79E-'y U-235lU-238 

0. \'f3 2.92 E+13 d.d/E-&- u-235fU-238 

D 1.32 E+13 0 U-235IU-238 

0 1.01  E+13 0 U-235/U-238 

fl.Oqk 6.85 E+13 . /3'€-/6 Pu 

0 1.19 E+13 0 Pu 

D 8.49 E+12 0 Pu 

0 7.83 E+12 0 Pu 

Q . O \ 3 1  / 5.92 E+13 / or5 €-/S ' Pu 

0 2.37 E+13 0 Pu 

0 1.13  E+13. 0 Pu 

D 1.30 E+13 . 0 Pu 

FE-44. FE-45. PE-46, ALPHA ' *  "' 1.08 E+14. /as € -kr Pu 

FE-44. FE-45, FE-46, BETA \ & , 9 3 0  1.08 E+14 /f 7s.&---3 MFP 

FE-46 I O D I N E  I L ,  a a o  1.47 Et13 l .09 L- \ k  1-131 



STACK L~CATION 

lA-3-34 FE-52 

TA-3-35 FE-1 & 2 ALPHA 

2A-3-66 FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

TA-21 DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E). FE-2 ALPHA 

BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

401 (E) FE-1 ALPHA 

401 (W) FE-1 BETA 

BLDG. 5 (E) BE-2 ALPHA. 

BLDG. 5 (W) FE-2 ALPHA 

BLPG. 257 FE-6 WHA 
A -  n _ .  . 

V O L m  OF AIR 
TOTAL UCi DISCHARGED 
DISCHARGED DURING . . AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) u W m l  ISOTOPE(S) 

0 A 1.71 E+12 0 Tritium / 

, 0.157 . 1.82 E+13 4411 E-/* u-235 

\ a  \$L ' 1.72 E+13 

0 -  s\L ' 6.03 E+13 

I \.q70. 1.34 E+13 

LO. 1ss  / 3.86 E+13 

390 3.86 E+13 

O # B % S  ' 2.95 E+12 

Q a  by\, / 9.88 E+11 

1 - 3 0 ]  9.88 E+11 

0 .@w 5.38 E+12 

# \.O\S 1.06 E+13 

I Q. \5% 3.40 E+13 

I 0.03s 1.85 E+13 

a 1.50 E+13 0 Pu 

0 1.63 E+13 0 ' Pu 

0 1.65 E+13 0 Pu 

0 2.21 E+13 0 Pu 

0 1.65 E+13 0 Pu 

. o  2.27 E+12 0 Pu 

' 2 .  l o a  2.27 E+12 &ck/ /-/A- MFP 

0 2.98 E+13 0 Pu 

0,035 / 2.61 E+13 3 Y  /-/r Pu 

D 2.53 E+12 0 Am-241 



0 9 .15  Z+i2 0 P!l 

0, o \ \  / 2.61 Ei12 & s i i  .c-/Lr Pu 

4.31 Zii2 0 PJ 5 
(I 2 . 2 i  E+12 0 ?J 

a ,900 T;+? 2.54 ;+I3 \.\+ L-b Tr 1 c iun / 
0. 007 ' ' 8 . 8 9  5 1 2  7 67 L - / d  ?U 

0' 1.LO Ei13 0 PU 

1 . 7 3  E+13 0 2 U  

2-06  E+13 0 ?u 

0 ?a 

0 

0 2.77 $+11 0 Pu 

r . a j  E+13 n 
W 

b n  438 a .a5  E+E 5? 557.E-/g ?-32 

0. \ \$  1.60 E+L3 d/# &-/3- P-32 

0.099 1 . 7 3  5-13 s: 72 s-/r P-32 



VOoLLrn CP A X  
TOTAL i C i  ' DISCHARGED 

DISCMXC-E3 DURIKG AVVEUCE P E K C i P A L  
.STACK LCCATTION CURING PZ?.ZDD PERZCD :ml; aCi!d ;SOTCPE(S) 

F Z - l i  SETA 0 I a75 2 . 0 6  E-13 /I33 &-/g P-32 

F9-12 3ETA 0 .  \ q x  1 . 3 5  E'13 /@7 E-/+ P - 3 2  

FZ-24 3ETA 0,0310 ' 2 . i 7  E i L l  L30 d F - 0  P-32 

- -A-46 FE-43  ALP:% o . o a \  ' 1.55 E+12 /3r €-/+ ti-23a 

TA-4a-1 FE-11, 12. 1 3  P L ? ~  0 6.44 E+13 0 C-235 

FE-11, 12, 13 3ETA 2 . a ~ ~  6 . 4 4  5613 J: 57 E-'+ E l  

FE-15, 16 .U?tiA I D.715 6 . 1 6  E + i 3  / /8  K-/+ L'-235 

FZ-15, 15 S K A  I a. 3 3 3  6 . 1 5  2613 3 7 9  .E-/* -XFP 

FE-38, 40 .X.?U u .  3 . 1 1  E+12 B U - X j  

FZ-38, $0 SETA 0,390 3.11 E+12 / 25 &-/3 T P  





STACK DISCHARGE 

REPORTING 

VOLUME OF A I R  
TOTAL 9 C i  DISCHARGED 

DISCHARGED DURING 
STACK LOCATION 

TA-2-9 

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 AWHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

DURING PERIOD PERIOD (ml) pCi1ml 

3.$SO k:t7 1.00 E i l 2  3.3x €-s 
a.000 kts ‘ 3.42 E+11 5.98 E - 7  

D 5.75 E+13 0 
0 2.29 E+13 0 
a 1.42 E+13 0 .  

0aJi.t : 1.31 E+13 \ .53 E- \s 
1s.qw I 5.52 E+13 5-93 E - n  

o.asx I 4.53 E+13 \ . \ 5  €-\< 

q ,o \o  ’ 1.25 E+13 1.00 L-\L 

a . I I k  3.60 E+13 L.03 k-\* 

1. SA! ’ 2.92 E+13 I,l\ k-\$ 

0 1.32 E+13 0 
1.01 E+13 \,q\ L-\S 

6.85 E+13 0 
0 

0 

0 8.49 E+12 0 
0 7.83 E+12 0 
0 5.92 E+13 0 

0 1.13 E+13 0 
0 1.30 E+13 .O 

ow I 1.17 E+13 \,bk E- \S 

I n s o \ s  

0 1.19 E+13 

a .  Q\\ 2.37 E+13 S.aL L.\L 

ISOTOPE (SI 

“ A r  

Tri t ium 

Pu 

Pu 

Pu 

Pu 

Pu 

u-235/u723a 

Pu 

U-235lU-238 

u-235lU-238 

u-2351u-23a 

u-235lU-238 

u-2351u-23a 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

FE-44, FE-45, FE-46, ALPHA 0,  11% .’ 1.08 E+14- \.os k-\5 Pu 

FE-44, FE-45, FE-46, BETA ’ 5&. 5\Q 1.08 E+14 4,9L L-\3 MFP 

FE-46 IODINE \ \ . N O  1.47 E+13 l l q \  L- \ l  1-131 

I 



VOLUME OF AIR 
TOTAL VCi DISCHARGED 
DISCHARGED DURING AVERAGE PRINCIPAL 

DURING PERIOD . PERIOD (ml) pcilml ISOTOPE(S) STACK LOCATION 

B-3-34 FE-52 0 '  1.71 E+12 0 ' :  Tr 1 t ium 

TA-3-35 FE-1 d 2 ALPHA \ . s b q  ' ' 1.82 E+13 3 . \ \  E-\* C-235 

XA-3-a FE-8 ALPHA I \ . s \g  1.72 E+13 9,hf L-\* U-238 

FE-9 ALPHA I 0.3sa 6.03 E+13 s,\\t E - K  U-238 

FE-10 ALPHA 0.517 ' 1.34 E+13 %&\ k-\* U-235 

FE-13 ALPHA 

FE-13 BETA \so ' 3.86 E+13 3.19 L - \ h  Th-234 

FE-24 ALPHA 3. Jar\ 2.95 E+12 9. \5L-\S h. 33a 
FE-26 ALPHA I O t Q 2 9  9.88 E+11 a.93 L - N  U-238 

FE-26 BETA Y.%3S I 9.88 E+11 q.19 E-\\ . Th-234 

TA-3-102 FE-20 ALPHA ' P. 5.38 E+12 ?.!\ I-\< -U-238 

TA-3-141 FE-6 ALPHA O . O O ?  ' 1.06 E+13 L * L b  k-\L U-235/U-238 

FE-9 ALPHA o . l \ s  ' 3.40 E+13 a.b\  E-\+ U-235/U-238 

FE-10 ALPHA 0, i \ b  1 1.85 E+13 \ .  \y E-\+ U-235lU-238 

TA-21 DP WEST 

BLDG. 2 (E) FE-2 ALPHA 3 1.50 E+13 0 Pu 

BLDG. 2 (W) FE-1 ALPHA D 1.63 E+13 0 Pu 

BLDG. 3 (E). FE-2 ALPHA D 1.65 E+13 0 Pu 

. BLDG. 3 (W) FE-1 ALPHA 0 2.21 E+13 D Pu 

BLDG. 4 (W) FE-2 ALPHA $.Qu, 1.65 E+13 \;+\ L-\5 PU 

401 (E) FE-1 ALPW . 0 ' 2 . 2 7  E+12 0 Pu 

401 (W) FE-1 BETA ' I boos 2.27 E+12 x.\\ k-\L MFP 

BLDG. 5 (E) FE-2 ALPHA. 0 2.98 E+13 D Pu 

BLDG. 5 (W) FE-2 ALPHA Q 2.61 E+13 D Pu 

BLDG. 257 FE-6 ALPHA VJ .Qb3 2.53 E+12 \ *  \q  L-is Am-241 
* .  m 



STACK S3CAZiON 

T.A-21 DP E S 1  

B L X .  5 3 C  k%lY CE-1. .ALPF-\ 

BLDC. 150 FE-1 L'HI 

BLCC. 324 FE-L -4LPF-I . 

313 .%IN E-1 AL?% 

3 L 3  iZiCIN. FE-1 L F L i  

413 mx ?E-1 &PSA 

TA-21 DP 3 S T  

BLCC. 2C9 FE-10 

TA-33-86 

:A-35-i FE-2 U1:G 

FE-3 KPF-4 

FE-6 U?FA 

FE-7 UPFU 

FE-8 U?Pi 

T>--4L-L 

T A 4 3 - 1  FE-14,  16 X?H4 

FE-9 WIW 

FE-10 r\LP!iA 

FZ-ll ALi'tL.4 

FZ-12 ALP%\ 

. FE-26 K?E4 

FE-10, 15 BETA 

FZ-9 BSTA 

FZ--10 BETA 

3 . a l  L-7 Tritium 

1,oq k - 5  T r i t i u m  

'3 ?U 

\*3% E--\+' Pu 

k-15 ?U 

9.97 k-\L PU 

0 ?n 

9.00 L-\il ?U 

0 ?u 

0 PU 

0 ?u 

Q PI1 

0 Pu 

3 . 3 8  L-1 ' Teiiium 

3.s\ E-\* ?-32  

5.93 E-\< 1-32 

3.N L-\s ?-32 



FC-15, 16 .lL?HA 

FE-15, 1 6  3 2 3  

FE-3a.  40 -AL?X4 

FE-38, $0 BErA 

FE-43.  45 &?HA 

FE-45. 46 B E 3  

FE-51 K?HA 

FE-51 3 E A  

FS-54 ALPH4 

PZ-54 BZTX 

- TA-50 ?E-1 .AiPH4 

PE-1 BETA 

FE-2 .=?HA 

FE-2 3ZTA 

F2-3 ALPF-% 

E - 3  SETA 

FE-O .Ai.?% 

FE-4 3ETA 

FZ-18 ALP=- 

FZ-19 BETA 





STACK LOCATION 

TA-2-9 

TA- 3- 16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA . 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

PE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA . 

FE-44. FE-45, FE-46. ALPHA 

FE-44. FE-45, FE-46, BETA 

R e v i W L a b  Coun 
(1) Publiclyreasay$$ @$ s-7 I* rd v STACK DISCHAW .. 

. REPORTING PERIOD: y-?.?\ fb  \O- 5-79 

VOLUME OF A I R  
TOTAL F C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD ( m l )  pc i lml  ISOTOPE(S) 

a.aX0 k t 7  1.00 E+12 anas  E-s "Ar 

q . b % o  e t 5  ' 3.42 E+11 \ , \ x  E-L Tri t ium 

0 . 0 S l  1 5.75 E+13 \,5\ b-\S Pu 

0 2.29 E+13 0 Pu 

0 1.42 E+13 0 Pu 

b.Go? 1 1.31 E+13 5.5% k-\b Pu 

\\? ' / 5.52 E+13 1.k Pu 

o . w  I 4.53 E+13 a. 1% E- \s ti-235/U-238 

U.h3 1.25 E+13 S.84 E-\% Pu 

b 931 1 3.60 E+13 a . l x  L-\+ U-235lU-238 

O.ObB ' 1 . 1 7  E+13 s.81 k-\S U-235lU-238' 

On13b ' 2.92 E+13 8,Ol E -\s U-235lU-238 

0 1.32 E+13 ' ij U-235IU-238 

O . O \ ?  I 1.01 E+13 \ . I t  t.-\s U-23j/L-238 

0, \ b \  6.85 E+13 a . 3 5  t - \ s  . Pu 

CI 1 .19  E+13 a Pu 

0,007 1 7.83 E+12 L% k- \L  Pu 

0.053.  ' 5.92 E+13 . 8,qs L-'\. Pu 

0 2.37 E+13 g Pu 

Q 1.13 E+13 0 Pu 

D 1.30 E+13 0 Pu 

O,Q\\ 1.08 E+14- L o a  E- \L  Pu 

&\.aarJ , . 1.08 E+14 \,Yb L-\3 ?G? 

Pu 3 0 8.49 E+12 

FE-46 I O D I N E  q.\so 1.47  Et13 L\\ L-\I . 1-131 



(2 )  
STACK DISCHARGE 

STACK L~CATION 

B-3-34 FE-52 

TA-3-35 FE-1 & 2.ALPHA 

TA-3-66 FE-8 ALPHA 

FE-9 ALPHA 

PE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

TA-21 DP WEST 

BLDG. 2 (E) FE-2 ALPt14 

BLDG. 2 (W) PE-1 ALPHA 

BLDG. 3 (E). FE-2 ALPHA 

BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

4 0 1  (E) FE-1 ALPHA 

4 0 1  (W) FE-1 BETA 

BLDG. 5 (E) FE-2 ALPHA 

BLDG. 5 (W) FE-2 ALPHA 

BLDG. 257 FE-6 ALPHA 

TOTAL P C i  
DISCHARGED 

DURIXG PERIOD 

0 I 

0,913 ' 

VOLLW OF AIR 
DISCHARGED 

DURING AVERAGE PRINCIPAL 
PERIOD (nl)  p C i / m l  ISOTOPE (S) 

1 . 7 1  E+12 0 T r i t i u m  

1 . 8 2  E+13 5.01 L-\+ U-235 

0.135 

a 

D 
n 

1 .72  E+13 

6.03 E+13 

1 . 3 4  E+13 

3.86 E+13 

3.86 E+13 

2.95 E+12 

9.88 E+11 

9.88 E+11 

5.38 E+12 

1.06 E+13 

3 .40  E+13 

1.85 E+13 

1.50 E+13 

1.63 E+13 

1.65 E+13 

2 .21  E+13 

1.65 E+13 

1 . 2 7  E+12 

2.27 E+12 

2.98 E+13 

2.61 E+13 

2.53 E+12 
I -  

D 

0 
0 

U-238 

U-238 

U-235 

U-238 ' 

/. Th-234 

ma-232 

U-238 

Th-234 1 

11-238 

U-235IU-238 

u-235lU-238 

U-235IU-238 

-.-. 

Pu 

P u  

Pu 

0 
0 

'7.Fu L \ L  

P u  

P u  

KFP 

Pu 

Pu 

h - 2 4 1  
n 



STACK LOCATTICN 

TA-21 DP *JEST 

BLDG. 530 =IN FS-1 ALP€!! 

BL3G. 150 FE-1 ALPH?, 

BLDG. 3 2 4  FE-1 =?EA 

313 .MAIN FE-1  ALL/!!! 

313 I X I B .  Z,-1 &?FA 

413 YAIX ?E-1 X?KA 

TA-21 D? W S T  

BLDG. 209 FE-10 

TA-33-86 

TA-35-7 F'E-2 X?HA 

FE-3 ALP% 

FE-6 ALLPEA . 

FE-7 ALPHA 

FE-8 L X A  

TA-41-4 

TA-43-1 ? E - 3 ,  15 X;?U 

FE-9 ALLPYX 

FE-10 ALP= 

FE-11 ALPFA 

'E-12 ALP!!! 

FE-24 .%?HA 

FE-14,  1 6  SETA 

FE-9 SETA 

FE-10 BETA 

Q . D \ A  ' 8.62 E+12 \.3s L - \ S '  Pu 

o . L \ q i  I 1.68 E+13 a.s3 E-\* ?c 

D Pu 
1, l \ r  
-h6!2 E+13 

\8.3.t7 ' 1 . 9 5  E+13 L-\3 U-235 

b,o*q 3 . 2 8  Eill \M L-% U-235 

b a . w  3 . 1 1  E+13 L o o  k-\L U-235 



(4) 
STACS JISCSbAG? 

REPORTIX PERIOD: y-q-'$ t b  i O - S . 7 9  

VOLUKE OF AI3 
TOT-I. !Xi 5 iSCWGZD 

DISCFAXED D I i i I N G  AVEUGE PRISCIPAL 
,STACK LOCATTION WRISG PE3IOD PEXIOD (ml) U C i l d  ISOTOPF,(S) 

FI-11 aETA o. aaa 2.06 E+13 \I37 E-\* P-32 

FE-12 3ETA 0 .  h a  1.85 E+13 \i\\ E-\* ?-32 

FE-24 3ETA 0,075 2.77 E+11 L 7 \  L - \ 3  P-32 
. 

TA-46 FE-43 A L E !  \ ,  I T \  1.55 E+12 \ , \ s  L - n  E-238 

7.4-48-i FZ-l:, i 2 ,  13 &Pi4 0. as7 6.44 E+13 !.S5 L - \ b  I;'-235 . 

FE-U, i 2 .  13 a z u  
FE-15, 16 AL?m 

FE-15, 16 3ETA 

FE-38. 4 0  U P E A  

F5-58. 40  SETA 

FE-45, $6 L??A 

FZ-45. 46 BETA 

FS-51 .%PYA 

FZ-X a m  
FE-5O hLPW 

FE-54 BZTA 

- TA-50 FE-1 &?!!A 

FE-1 BETA 

FE-2 AL?U 

FE-2 BETA 

FE-3 -UPFA 

FE-3 3ETA 

FE-4 L P U  

FE-4 BETA 

FE-18 X,?L4 

FE-18 SETA 



. . ( 5 )  

S T A G  D I S C ' U X E  

REPOi-CINt PE3.I03:  q-7-74 VQ \ b . s . ? q  

VOLLXX O? A I R  
TOTAL u C i  DISCx'-iRCZD 

D I S C W E D  DL3Ih-G jiVVERAGE ?k i .XCiPX 
STACK LOCATICN DL3INS ?ESIOD PERIOD (0:) FCi l rn l  iSCTO?E(S)  

C-L l ,  N-13, 
TA-53 MAiY STACE, 5:-3 " 0  In\\ :+13 0 0-15, Ar-61 

FAIN STACK, FE-3 0 I.\\ Z+13 Q ae' 

D WISC FE-16 0 1.66 E+13 0 Be' 

- TA-54 YAIN STACK HE-1 C 3.85 E+11 0 Pu 

ROO# A I R  EXHAUST FE-2 0' QQk ' 1.79 E+12 \,\?A L-\< PU 

KORTH STACX FE-15 0 1.91 E+13 0 PU 

SOLTH STACK FI-16 0 2 . 4 6  E+13 0 PU 



.. . . 
(1) ReviedLab CWn 

STACK DISCHARGE 

REPORTING PERIOD: N2-P 7 9  2F //-/. 79 

V O L m  OF AIR 
TOTAL pCi DISCHARGED 

STACK LOCATION DURING PERIOD PERIOD (ml) 
DISCHARGED DURING AVERAGE PRINCIPAL 

u C i / m l  ISOTOPE(S) 

m-2-9 Jd?/H* 7 1.00 E+12 A// E- 4- “Ar  

TA- 3- 16 /I Y / O  &*6 1 3.42 E+11 9, /j- 45- & Tri t ium 

TA-3-29 FE-14 ALPHA d 5.75 E+13 fl Pu 

FE-15 ALPHA fl 2.29 E+13 # Pu 

FE-17 ALPHA d 1.42 E+13 67 Pu 

FE-18 ALPHA /*.2& I 1.31 E+13 198 g-/3- Pu 

FE-19 ALPHA /+/ I’ 5.52 E+13 2 53-5 -/z Pu 

FE-21 ALPHA fl#@v8 ‘ 1.25 E+13 3 . 8 Y  .&-A- Pu ’ 

FE-22 ALPHA & ORd ’ 1.17  E+13 Z3J -E-&- U-235/U-238 

FE-20 ALPHA fl329 / 4.53 E+13 z/s .&-/a- U-235/U-238 

FE-23 ALPHA /rfx7Gr ‘ 3.60 E+13 &/g k-/+ U-235/U-238 

FE-24 ALPHA fi /99 ” 2.92 E+13 d- 8/ &-/S U-235/U-238 

FE-26 ALPHA d #/!! ‘ 1.32 E+13 /I /+ E-/f u-235lU-238 

FE-27 ALPHA 0.057s- ’ 1.01 E+13 j !  #7 &-&- Ij-235/U-238 

FE-28 ALPHA 6.2v7 ’ 6.85 E+13 5? 39 c-- N . r  Pu 

FE-29 ALPHA f9 1.19 E+13 U Pu 

FE-30 ALPHA fl 8.49 E+12 U Pu 

FE-31 ALPHA d 7.83 ~ + 1 2  d Pu 

FE-32 ALPHA lY 5.92 E+13 U Pu 

2.37 E+13 8 Pu 

/9 Pu 

FE-33 ALPHA U 

FE-35 ALPHA fl’.& I 1.30 E+13 -544/K- /d . Pu 

U 1.08 E+14 d PU 

FE-44. FE-45, FE-46, nrrA // 6 7 0  ’ 1.08 E+14 A && €- /3 MFP 

FE-34 ALPHA U 1.13 E+13 

FE-44, FE-45, FE-46, ALPHA 

z uur* 1.47 Et13 476 €-/3 1-131 FE-46 IODINE 



STACK LOCATION. 

u - 3 - 3 4  FE-52 

TA-3-35 FE-1 6 2 ALPHA 

D - 3 - 6 6  FE-8 ALPHA 

FE-9 ALPHA' 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

TA-21 DP WEST 

BLDG. 2 (E) BE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E). FE-2 ALPHA 

BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

401 (E) FE-1 ALPHA 

4 0 1  (W) FE-1 BETA 

BLDG. 5 (E) FE-2 ALPHA 

BLDG. 5 (W) FE-2 ALPHA 

BLQC. 257 FE-6 ALPHA 

V O L W  OF AIR 
TOTAL V C i  DISCHARGED 

DISCHARGED DURING ~ 

DURING PERIOD PERIOD (sl) 

r 9  1 . 7 1  E+12 

&33/ / 1 .82 .€+13  

g. 860 1 . 7 2  E+13 

& //I 6.03 E+13 

& ~ 9 9 9  1 ,  1 . 3 4  E+13 

I '22. QY1 3.86 E+13 

5% s3u 3.86 E+13 

& &zu 2 .95  E+12 

' u, m/ 9.88 E+11 

A 7#9 9.88 E+11 

/. /73 5.38 E+12 

ddf ' 1.06 E+13 

' 3 . 4 0 .  E+13 

1.85 E+13 

1.50 E+13 

1.63 E+13 

1.65 E+13 

2 . 2 1  E+13 

1.65 E+13 

2.27 E+12 

6! f 2.27 E+12 

L7 2.98 E+13 

67 2 . 6 1  E+13 

/# @L92 2.53 E+12 

AVERAGE PRINCIPAL 
U C i l m l  ISOTOPE(S) 

fl T r i t i u m  

/I 82 .E-'+ U-235 

s o u  K-/fc U-238 

A T .  .E-&- U-238 

0 P u  

U '  Pu 

d Pu 



STACK X C A T I S X  

TA-21 i)P >€ST 

BLCG. 520 YAIN PE-1 U F - 4  

BLCG. 150 FE-1 .U?U 

B L 3 G .  324 Z - 1  -UP= 

313 YAiX FE-? .UP%. 

312 INC;N. FZ-1 .4LPFA 

&13 PAIN ?E-1 A L P M  

TA-21 DP ZAST 

BLDG. 209 ?E-iO 

TA-33-85 

TA-35-7 zz-2 Z~LJ 

FE-3 A L P U  

FE-6 ALE!! 

FZ-7 G?EA 

FE-a Ai’tM 

TA-41-4 

TA-43-1 ?E-14, 16  U F - 4  

FZ-9 .U.U 

FE-LO AL’.XA 

F 2 - l l  ALPii-4 

FE-12 .C7’fi 

FZ-24 ALPH4 

FZ-14,  i6 BETA 

FE-9 SETA 

F 3 - i o  aETh 



FZ-11,  12. 13 BETA 

FE-15,  16 ALLp'L4 

FE-15, 16 3ETA 

. F 2 - 3 8 ,  40 .4L?IL4 

FZ-33, 40 BETA 

' FE-45,  46 &Pi% 

PE-45,  46 BETA 

BE-51 a?€!! ' 

FE-51 BETA 

BE-54 ALP5.i 

FZ-54 S2TA 

TA-5C ;E-1 GPHi - 
PE-1 BETA 

FE-2 ALP% 

F3-2 3ETA 

FE-3 L ? Y ?  

FZ-3 a n  

FE-4 .U?W 

F Z - i  S E X  

FZ-18 .AL?!L< 

FZ-18 BETA 





VOLW OF A I R  
TOTAL j i C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
STACK LOCATION DURING PERIOD PERIOD ( m l )  uci/ml ISOTOPE (s) 

TA-2-9 a.75 E-s "Ar 

TA- 3-16 . a..taa L t L  3.42 E+ll 7.05 L- b ' Tri t ium 

TA-3-29 FE-14 ALPHA 0 5.75 E+13 0 Pu / 

FE-15 ALPHA 0 .07L  2.29 E+13 3.31 E - 6  Pu 1 

FE-17 ALPHA 0 1.42 E+13 0 Pu y 

FE-18 ALPHA 0.03% 1.31 E+13 1.S.f E.*\\ Pu 1 

FE-19 ALPHA 3 3 1  5.52 E+13 \.ao E-11 Pu 

FE-21 ALPHA 0 1.25 E+13 0 Pu ' 

/ 

FE-20 ALPHA 0 I flw 4.53 E+13 qsos E-\L ti-235/U-238 . 

FE-22 ALPHA 0. olrs 1.17 E+13 S.sb E-\s U-235/Li-238 ' 
FE-23 ALPHA 2.37% 3.60 E+13 L . b l  E-I+ U-235lU-238 /' 

J 'FE-24 ALPHA 0Iq9Q 2.92 E+13 t E-\'+ U-235lU-238 

FE-26 ALPHA 0, Q3+ 1.32 E+13 

FE-27 ALPHA 0. do\, 1.01 E+13 

a. S\ L-K U-235lU-238 J 

s b \ ' +  k-\b U-235/U-238 J 

J FE-28 ALPHA D 6.85 E+13 0 Pu 

FE-29 ALPHA 0.050 1.19 E+13 4.10 L-IS Pu 

FE-30 ALPHA 0 8.49 E+12 0 Pu 

FE-31 ALPHA (!J 7.83 E+12 0 Pu 

FE-32 ALPHA 0 5.92 E+13 0 Pu 

FE-33 ALPHA D 2.37 E+13 0 Pu : 

FE-34 ALPHA # 1.13 E+13 il Pu 

FE-35 ALPHA OtQ\a 1.30 E+13 4Ba3 L - \ b  Pu J 

FE-44. FE-45, FE-46, ALPHA 0. Ql.3 1.08 E+14. L \ 3  E - \ L  Pu J 

FE-44. FE-45, FE-46, BETA \\,\kXo 1.08 E+14 \ ,  77 L-ra MFP 

/ 

/ 

/ 

/ 

FE-46 IODINE i+ 1.47 E t 1 3  \.\13 k"'.?- 1-131 



VOLliME OF A I R  
TOTAL pCi DISCHARGED 

DISCHARGED DURING 
D U R I N G  PERIOD . PERIOD (ml) 

PRINCIPAL 
ISOTOPE(S) 

Tri t ium 

U-235 J 

AVERAGE 
pc i lml  

0 
STACK LOCATION 

33-3-34 FE-52 

TA-3-35 FE-1 6 2 ALPHA 

0 1 1 .71  E+12 

Q.-5S\ 1.82 E+13 

0. 1.72 E+13 

0. \ \$  6.03 E+13 

b I 031 1.34 E+13 

3.1 / 3.86 E+13 

\55 ' 3.86 E+13 

O , O \ F  2.95 E+12 

0. 8 5 2  1 9.88 E+11 

3.99\1 9.88 E+11 

0- \oa I 5.38 E+12 

I 

.TA-3-66 FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

TA-'21 DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E). FE-2 ALPHA 

BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

401 (E) FE-1 ALPHA 

401 (W) FE-1 BETA ' 

BLDG. 5 (E) FE-2 ALPHA 

BLDG. 5 (W) FE-2 ALPHA 

BLRC. 257 FE-6 ALPHA 
~ ~ -~~ 

U-238 

U-238 

U-235 

U-238 

Th-234 

3 - 2 9  

J 

/ - 
.U-238 

Th-234 1 

U-238 

U-235l.U-238 V' 

1 

~-2351u-238 ' 
U-235lU-238 

1.06 E+13 

3.40 E+13 

1.85 E+13 b. 03.0 

0. o \ \  
Q 

7 . 3 3  E-\L 1.50 E+13 

1.63 E+13 

1.65 E+13 

2.21 E+13 

1.65  E+13 

2.27 E+12 

2.27 E+12 

2.98 E+13 

2 . 6 1  E+13 

2.53 E+12 
. _" .- 

Pu / 

Pu ' 
Pu I 

Pu .' 

Pu 

Pu 1 

n 

D 0 
O 

\,\\ L-\* M P  ' 
0 ' /  Pu 

B 0 / 
Pu 

0 0 Am-241 - R a n n  



S X C I  LOCATION 

TA-21 DP Z S T  

BLX. 530 YAiN E - L  -ALPLA 

BL3G. 3 0  FZ-1 A 2 F - l  

BLOC. 324 FE-1 ALP?-4 

313 YAIX FE-1 UPXi 

313 I N C I N .  E-1 &?EA 

413 MiN FE-1 .L?W 

TA-2: D? EAST 

BLDG. 299 i2-10 

~x-33-a6' 

TA-35-7 FE-2 L P M  

F3-3 AL?U 

FE-6 UPttz 

FE-7 -ALPFA 

FE-8 .L?U 

- -A-L1-4 

TA-43-1 F9-3. 16 =?HA 

PE-9 L=% 

Ff-LO xi?W 

FE-11 X?XA 

FZ-12 LLPM 

F2-24 ALPLA 

FE-14, 16 SETA 

FE-9 B E X  

FZ-10 3ETA 

/ ?a 0 . 0 3 9  1.62 ~ + 1 3  

/ 0 TU 

0 ?c ' 
/ 0 ?U 

/ 0 ?U 

0 Pu . 



FZ-L,  12, 12 3ETA 

FZ-15, 1 6  X?L4 

FE-15, 16 BETA 

FE-38, LC .XPU 

FZ-38, $2 BETA 

FE-45, 46  .UL?F-+ 

FZ-45, L6 BETA 

FE-51 ALPS. 

FE-51 B Z A  

FE-54 AL?% 

FE-54 3 S ' X  

TA-50 ?E-1 iU?M 

FE-1 aETA 

PE-2 X?'U 

FZ-2 3ZTA 

FS-3 .lL?:% 

FX-3 BETA 

FE-4 ALL?% 

FZ-4 3 K A  

FE-18 A2Y-X 

~ ' ~ - 1 8  a m  



! 



146 Intake 

Total uCi 
' %\A3 

35.99 

- 

DP WEST INTAKE AND EXHAUST 

BUILDIiG 146, 32:, and WiN VA'!LT 

. 
\kL \. l.L k-\\ 

324 Intake 

Total uCi Average uCi/ml 

D D 

UY rJ 

istri  but ion: 

-, m - i i  
J. Anderson, 03-ll 
H-1 DP Files 

MAIN VAULT EXHAUST TO BLDG. 156 

- Week Total u t i  Average uCi/nl 

0 0 - 
c\1 9% O \ i  \ .31 k-\+ - 

TOTAL : S,7L L-\s 

.. 



STACK DISCPARCZ RZ'P(X3T - ChB-8 - T A - 2 1  

. TOTAL UCf V O L W  07 A I R  AVEIACE 
STACK W T I O N  DISCXARCZD D I S C Z U C Z D  b l )  UCi/Ell  

a .23  +-  \h 

313 INCINZMTOR A L E 3  D . O\J 3.28 all 3,9!, L - \Y 

313 YAiN A L P U  43 1-95 E 4 3  

.- 

DISTRI3LrXOS: 

B. R .   exm man, CB-8, MS-342 
J. Callbore, E-1 



STACK LOCATION 

3 ~ - 2 - 2  

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

PE-31 ALPHA 

FE-32 kPHA 

PE-33 .ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

PE-44, FE-45, FE-46, ALPHA 

FE-44, PE-45, FE-46, BETA 

ReviewedlLab C a n  
Publicly Releas31 pfl &I@ 

STACK DISCHARGE (1) 

REPORTING PERIOD: 11-30-79 to 12-28-79 

VOLUME OF A I R  
TOTAL pCi DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PEXIOD PERIOD (ml) pCi1nl ISOTOPE (s) - 1.00 E+12 7.41 k - 5 A r  

4.400 E+6 3.42 E+11 1 7 q F 5  - T r  i e ium 

P U  0 5.75 E+13 n 
0 2.29 E+13 0 Pu 

0 1.42 E+13 n Pu 

0.016 1 .31  E+13 - Pu 

20.032 5.52 E+13 1 67 P-17 Pu 

1 77 F 15 

0.075 4 . 5 3  E+13 1.66  P - 1 5  U-235lU-238 

0 1.25 E+13 n Pu 

0.010 1.17 E+13 . R 55 r - 16 U-235lU-238 

2.335 3.60 E+13 6.49 E - If, U-235lU-238 

0.065 2.92 E+13 7 71 F - 15 U-235lU-238 

0.023 .. 1.32 E+13 - L-235IU-238 1-7L F 15 

0.011 1.01 E+13 1 ns F - 1 5  U-235IU-238 ' 

0 6.85 E+13 n 
0 1.19 E+13 n 
0 8.49 E+12 n 
0 7.83 E+12 n Pu 

0 5.92 E+13 n 
0 2.37 E+13 n 
0 1.13 E+13 n 

. o  1.30 E+13 n 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

0 1.08 E+14. D Pu 

1.75 F - 17 MFP 13.454 1.08 E+14 

FE-46 I O D I N E  5.000 1.47 E+13 7.417 F - 17 1-131 



STACK L ~ C A T I O N  . 

U-3-34 FE-52 

TA-3-35 FE-1 6 2 ALPHA' 

2- FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 A L P U  

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

TA-21 DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDC. 2 (W) FE-1 ALPHA 

BLDG. 3 (E). FE-2 ALPHA 

BLDC. 3 (W) FE-1 ALPHA 

BLDC. 4 (W) FE-2 ALPKA 

401 (E) FE-1 ALPHA 

401 (W) FE-1 BETA ' 

BLDG. 5 (E) FE-2 ALPHA. 

BLDG. 5 (W) FE-2 ALPHA 

BLDG. 257 FE-6 ALPHA 

VOLLXE OF AIR 
TOTAL V C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
D U X N G  PERIOD PERIOD (d) ucilml ISOTOPE( S ) 

n 1.71 E+12 . n ' , 
Tritium 

n ~ 7 7  1.82 E+13 7 fi7 c - 1 I .  U-235 

0.834 1.72 E+13 4.85 E-14 1;-238 

0.255 6.03 E+13 4.23 E-15 U-238 

0.115 1.34 E+13 8.58 E-15 U-235 

4.19 E-13 U-238 

2.05 E-12 Th-234 

- -_ - .- - -. 
- - 

3.86 E+13 -- 
3.86 E+13 - 

16.162 

79 

- 
I 

0.027 2.95 E+12 9.15 E-15 n-232 

0.008 9.88 E+11 8.10 E-15 U-238 

0.112 . 9.88 E+11 1.13 E-13 Th-234 

0.334 5.38 E+12 6.21 E-14 U-238 

0.004. 1.06 E+13 3.77 E-16 U-235lU-238 

0.674 3.40 E+13 1.98 E-14 U-235lU-238 

0.010 1.85 E+13 5.40 E-16 U-235fU-238 

0.027 . 
0.032 

0.048 

0.043 

0.010 

0.005 

0.016 

0.028 

1.50 E+13 

1 .63  E+13 

1.65 E+13 

2.21 E+13 

1.65 E+13 

2.27 E+12 

2.27 B+12 

2.98 E+13 

1.80 E-15 Pu 

1.96 E-15 Pu 

2.91 E-15 Pu 

1.95 E-15 Pu 

6.06 E-16 Pu 

2.20 E-15 Pu 

7.05 E-15 MFP 

9.40 E-16 Pu 

0.048 2.61 E+13 1.84 E-15 Pu 

2.53 E+12 0 .. Am-241 n 



STACK LXATION 

TA-21 OP K S T  

BLDG. 530 !&Ai3 Z-i. .2.PH. 

BLDG. 150 ?E-L ALP.% 

BLDG. 324 FE-1 ALPFA 

313 %IN FE-1 ALPF-4 

313 INCIS. tE-1 LXA 

413 YAIN FL-1 ALP= 

TA-21 DP EAST 

BL3G. 209 BS-10 

TA-3 3-86 

X-35-i FZ-2 .L?U 

FE-3 ALPF-4 

E - 6  ALPFA 

FE-7 ALPHA 

FE-8 Ai.?!iA 

TA-41-4 

TA-43-1 E - 1 4 ,  16 AL.?FA 

FZ-9 AW2.4 

FI-10 ALP% 

FE-11 L?:% 

F5-12 A L l i 4  

FZ-24 AL?iU 

FZ-i4. 15 BETA 

FE-5 BETA 

FE-10 SETA 

0.033 

0.074 

0.074 

32.348 

0.014 

6.233 

8.62 Xi12 

1.68 E+i3 

1.62 E i 1 3 .  

1.95. Ei13 

3.29 E+11 

3.11 E+13 

3.83 E-15 

4.40 E-15 

Pu 

4.57 E-15 

1.66 E-12 

4.27 E-14 

2.00 E-13 

Pu 

U-235 

u-235 

U-235 

9.490 E+6 1.59 E+13 5.97 E-7 ' T r k L m  

.--.I 8.32 EiX 3.86 E-5 .--tcm - 
0.028 1.95 E'i3 1.44 E-15 ?U 

0.027 9.15 E i 1 2  . 2.95 E-15 . Pu 

0.079 2.41 E+12 3.28 E-14 . ?u 

0 4.01 Ei12 0 Pu 

0.001 

0 E+3 

n.on7 

n 
n 

. .  

n 
0 

0.323 . 

0.178 

0.083 

2.27 E+12 

2 .  E+13 

8.89 L+l2 

' .  1.GO 3 1 3  

1.73 E+13 

2.06  E+13 

. 

1.e5 E+U 

2.77 E+11 

8.89 Li12 

1.40 E+13 

1.73 E+lj 

4.40 E-16 

2.52 E-10 

3.37 E-16 

n 
n 

0 

3.63 E-14 

1 .27  E-14 

4.80 E-15 

?U 

T?i:iu= 

PU 

Pu 

PU 

lu 

PU 

Pu 

P-32 

?-'32 

?-32 



( 4 )  
STACK DISCF-~GZ 

REPORTING PZRIOD: 11-30-79 t o  12-28-79 

TO?.= U C I  
DISCHARGED 

.STACK LOCAXGN DGRIXG PEXOD 

FE-li BITA 0.219 

FE-12 BETA 0.192 

FE-24 BETA 0.052 

TA-46 FE-43 =PEA .o.005 
- LA-48-1 FE-11. 11, 13 ALP€!! O.O4O 

FB-11, 1 2 ,  13 BETA 11.124 

FS-15, 16 .Ai.?W 0.269 

FE-15, 15 BETA 2.943 

FE-38, 40 .=?FA 0 

E - 3 8 .  $0 3EZA 

E-45 ,  46 AL?U 

52-45, 46 BBTA 

FE-51 ALPHA 

FE-51 a3TA 

FE-54 U?>X 

FE-54 B2?A 

TA-50 E-1 .G?E.. - 
PE-1 BETA 

FE-2 ALPtiA 

1.372 

0 

132 

0.025 

0 

a.033 

0.126 

0 

0.255 

0.050 

0.015 

o.002 - 
0 

n.nn.r 
0 

VOLLXE OF AIR 
D L S C W G E D  

D W S G  AVERAGE ?RI?iCI?AL 
PEBiOD (mi) d i I d  ISOTOPS(S) 

2.06 E3-13 1 nfi Q - .  1 1  P-32 

1.85 Eel3 1 nb F - 1 I, P-32 

2.77 W-11 1 QR F - 17 1-32 

1.55 E+l2 -, 7 7  v - l ~  U-238 ' 

6.44 Pt13 6.21 E-16 U-235 

6 . U  3+13 1 .73  E-13 ?IFP 

6.16 :+13 4.37 E-15 U-235 

6.16 3-13 4.78 E-14 ?!€e 

3.11 S+l2 0 E-235 

3.11 Z-12 

6.06 E+13 

6.06 E+i3 

1.64 E+12 

1.64 E+1? 

7.00 Z-12 

7.00 E+12 

2.69 E+13 

2.69 E+13 
\ 

4.80 z+13 

4.80 S+i3 

3.55 E+12 

3.56 E+lZ 

4.12 E + l t  

4.12 E+12 

2.17 E+12 

2.17 F + E  

6.59 E+17 

7.lR Q - 17 

0 

1 57 I?-lb 

n 

L Rfi Q - 15 
n 

5 71 F-19 

1' Ln r-it. 

L 71 F-15 

1.46 E-15 

n 

1.38 F-15 -- 
n 



- ,(5) 
STACK DISCIA%GE 

RZ?ORTING PERIOD: 11-30-79 t o  12-28-79 

V O L m  CP AI3 
TOTAL pCi DISCFACED 

D XC- IMGE3 DURING ' jVER4GE ? R I X C i ? A i  
STACX LOCATION CCRING PElIOD PE3.103 (ml) uci lc l  ISOTC?E(S) 

C-11, N-13, 
TA-53 YAiX STACK, F1-3 1.486 E+10 1.77 Et13 8.40 E-4 0-15, Ar-41 

MAIN SXCIC. ?E-3 1.640 1.77 E+13 9.27 E-14 ae' 

D KING ?E-16 0.001 1.66 E+13 6.02 E-17 3e7 

- TA-54 ? W I X  STACK 71-1 0 3.35 E t 1 1  0 Pu 

RCOM ALX SXUUST FZ-2 0.001 1.79 Et12 5 . 5 9  P - 1 6  Pu 

RORTH STACg E-15 0 1 .91  E+13 n Pu 

SOLT3 STACL FE-L6 L 2.46 E+13 8 .56  R - l h  PI? 

0.001 7.07 E+11 1 .41  E-15 U-235 TA-18 FE-1 

TOTAL XCRCCURIES DISCFJXED 

PLLTONILX 23.682 1-131 n 1377 - A X 4 1  9 . 5 1 0  E+7 

U-235 42.704 Th-234 79.112 TBITIUM 7.749 P+R 

C-238 . 17.598 Beta (.XFP) 161 ' P-32 i.n.47' 

h - 2 4 1  0 MAP 1.486 E+10 Be7 1 .hL1 . 

Th-232 0.027 

I 



STACK DISCIIAXGE R2PORT - CMB-8 - TA-21 

TOTAL u C i  VOLUME OF AD(  AVERAGE 
STACK LOCATION DISCHA.WED DISCHAXGED @l) u c i / m l  

313 MAIN ALPXA 35,3ct'3 1.95 E d 3  \ . b b  E-ik ' 

DISTilISUTION: 

H .  3. Baxman, CMB-8 1 . ~ ~ 3 4 2  
J. Call imOXJ E-1. 



Reviewed/Lab fl 
Putilicly Releasable DP WEST INTAKE AND EXHAUST 

, -  
BUILDING 146, 324. and YAIN Y A K S  . 

146 intake 

zek Total  uCi 
4s bY.Q-5 
:Ea \s.s\ 

- 
- .  

M I N  VAULT EXHAUST TO .BLOG. 146 

Tota l  uCi 
8 0 0 3  ' 

Averaae uCi/nl 
3.(ro I 

G 

0 

G 

0 

324 Intake 324 Exhaust 

Week 
2L- 
- Tota l  uCi 

0 
'Total  uCi 7' 

5 

b 

Average uCi/ml 
a 

D 9%' - 
2 

5: 

. . .5\ 

TOTAL : 

. OL'C ' 

. .  

.. 
. .  



. . .  

STACK LOCATION 

m - 2 - 9  

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

F E - Z ~  ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

FE-44. FE-45, FE-46, ALPHA 

FE-44. FE-45, FE-46, BETA 

FE-46 I O D I N E  

Public1 Rane.redRabCmy7t Rele sable & i !  Ji [z(aer 
(1) 

STACK DISCHARGE 

REPORTING PERIOD: n-30-79 t o  12-26-79 

VOLIlME OF AIR 
TOTAL 9 C i  DISCURGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) pCi /ml  ISOTOPE(S) 

3 94 I-? 7 1.00 E+l2 3. Y/ K-S 'Ar  

% W Q  k f  Ir 3.42 E+11 I. XI E-s T r i t i u m  1. 
0 5 .75  E+13 0 Pu 

0 2.29 E+13 0 Pu 

0 1 . 4 2  E+13 0 Pu 

\ , O \ I D  j 1.31 E+13 \, aa L--S Pu 

& b s  0 3 1  5.52 E+13 3 , b 3  L - n  Pu 

D 1.25 E+13 0 Pu 

a.3-ss ' 3.60 E+13 b.+ j  ~ - \ y  . u-235/u-z38 

' 4 . 5 3  E+13 \. bL 6-15 U7235/U-238 

0, o \ a  I 1 .17 'E+13  6 I 'j< t.-h U-235/U-238 

O . O L S  ' 2.92 E+13 1, &I L-\$ U-235/U-238 

0 1  Ob3 ' 1.32 E+13 ' L-\S U-235/U-238 

9 .  0 \ \  ' 1.01 E+13 \, \ 9 k-\< U-235/U-238 

. o  6.85 E+13 0 Pu 

' 0  1.19 E+13 ' 0  Pu 

0 8.49 E+12 0 Pu 

0 7.83 E M 2  0 Pu 

0 5 .92  E+13 0 P u  

0 2.37 E+13 0 Pu 

0 1.13 E+13 0 Pu 

0 1.30 E+13 0 Pu 

1.08 E+14. 0 Pu 

j3.414 1.08 E+14 \.&S L-\3 W P  1 

0 

5.000 1 . 4 7  E+13 3.ro L-\3 1-131 



STACK LOCATION 

3A-3-34 FE-52 

TA-3-35 FE-1 6 2 ALPHA 

XA-3-66 FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

TA-21 DP WEST 
4 

. BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E) FE-2 ALPHA 

. BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

401 (E) FE-1 ALPHA 

401 (W) FE-1 BETA 

BLDG. 5 (E) FE-2 ALPHA 

BLDG. 5 (W) FE-2 ALPHA 

BLPG. 257 FE-6 ALPHA 

VOLLME OF AIR 
TOTAL I i C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
D U R I N G  PERIOD PERIOD (ml) pcilrnl ISOTOPE(S) 

D 1 .71  E+12 '0 . Tri t ium J 

fl.417' 1.82 E+13 L L I  L-19 U-235 

I 0 . 4 3 %  1 . 7 2  E+13 

, 0. 1s; 6.03 E+13 

0. \ \ s  ' 1.34 E+13 ' 

I l i , - i ~ a  3.86 E+13 

19 3.86 E+13 

0 1  017 2.95 E+12 

I 0.001 9.88 E+11 . 

0. \\z 9.88 E+11 

0.33% 5.38 E+12 

9, * 1.06 E+13 

O*L?4  ' 3.40 E+13 

b \ \  ' 1.85 E+13 

0. u\q 1.50 E+13 

1 3 1  I 1.63 E+13 

\. \3q\ ' .  1.65 E+13 

\.flu3 f 2.21 E+13 

Q . O \ O  ' 1.65 E+13 

0.OfiS ' 2.27 E+12 

B . O \ L  2.27 E+12 

O,ar3 ' 2.98 E+13 

O % a . + \  ' 2.61 E+13 

q.aI t-\s U-238 

h a 3  L-\s E 2 3 8  

B.S% L-\s U-235 

q.\9 L-i-5 U-238 

L a 5  k - \ l  Th-234 / 

!.\s L-\< Th-232 

!,\a b-\S U-238 

\ . \ \  k-\3 Th-234 / 

b , I \  k-14 U-238 

u-23~1u-23a 3#77 L-\L 

j.99 L-\* u-235lU-238 

5 a % O  e - \ L '  .0235/0-238 

D 2.53 E+12 0 Am-241 



TA- 33-26 

:*-jj-; ZZ-2 &?% 

FE-3 .U?W 

FE-6 .ALPHA 

FE-7 . G P U  

FL-8 Ly!Gi 

T.441-4 

TA-43-1 PZ-14, 16 AL?:X 

FE-9 LPli-4 

FE-10 =?LA 

FZ-il A L P U  

FZ-12 S23.A 

FE-24 .AL?F-A 

FE-i4, 15 3298 

FE-9 32TA 

FZ-LO 3 2 X  

4 . W b  k+lJ 1.59 Z+13 ' 

3 . a ~  L + X  3.22 E-12 

' O . O X %  ' 1.95 E+13 

(3.017 ' 3.15 E+i2 

0.07P ' 2.41 E+12 

D 4.01 Z+i2 

o n l o \  2.27 Z+12 

j: 800 &93 2.3a E+13 

0.003 8.89 E112 

TI 1.40 E+13 

b. 1.73 5 1 3  

II 2.06 E+13 

0 1.85 2+13 

G 2.77 Z + l l  

0.3A3 5.89 E+12 

0 . \ 1 8  1.40 Zi13 

o s  Oa3 1.73 E+13 



FE-11, 12, 13 3ETA 

FE-15, 16 X?Xe 

82-15, i6 B C A  

FO-38,. 40 .-U?FA 

E-38, 40 BETA 

E-45, 46 &.?FA 

. FE-45, 46 BETA 

FZ-51 ALPHA 

FS-51 BETA 

FE-54 .<?E\ 

FZ-54 BETA 

TA-30 3 - 1  LE?? 

PE-1 BETA 

FS-2 ALP:% 

FZ-2 SETA 

FE-3 .UPS4 

F2-3 E T A  

F2-& .Z;?.U 

BE-b 3ETA 

FZ-18 -<?%A 

FSr18 3E7A 

0 7.00 Z+l2 0 ?U 

0.033 7.00 ZL12 't..\\ !i-K ' -xF?/U-237 
/ 





108 AlAMc - SCIENTIFIC LABORATORY 
UNIVCRSITY OF CALIFORNIA 

LO9 A U M O S .  NSW MEXICO 87544 

. OFFICE MEMORANDUM 
To : Jerome E. Dimmer, E-1 Croup Leader DATE: February 15, 1979 
TERU : Dennis G. Vasillk, Leader, EPAL Md 
THRU : A. M. 1 A l t .  Cmup Leader 

FR& I 
Rwiewed/Lab Counsel 
Publicly Releasable 3 16 

J 12, SUBJECT: STACK DISCBARGZ &mRT 

SYMBOL I 9-1 

Attached i s  the December 29, 1976 to January 26, 1979 Stack Discharge 
Report. 

Xc: Dennis C. Vasilik 
Ron Stafford 
File 



STACK DISCHARGE 

REPORTING PERIOD: 12-29-78 to 1-26-79 

VOLUME OF A I R  
DISCHARGED AVERAGE . PRIFiC I PAL 

DURING PERIOD ( m l )  pCi/rnl ISMOPE(S; 

1 .OO E+12 , ' 1.80 3-5 41Ar 

3.42 E+11' ' 4.21 E-7. T r i  ti urn 

5.27 E+13 0 Pu 

2.78 Et13 ' 0 Pu 

5.91 E+1? 5.08 E-16 Pu 

TOTAL PCl 
DISCHARGED 

DURING PERIOD STACK LOCATION 
I 

TA-2-9 

TA-3-16 

TA-3-29 FE-14 ALPHA 

1.m E+7 
1.w E+5 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA , 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

. FE-24 ALPHA 

FE-26 ALPHA' 

FE-27 ALPHA 

' FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

0 

0.003 ' 

0 . '  1.41 E+13 . 0 Pu 

.5.04 Et13 4.15 $12 Pu 209 

0.138 

0 .OB1 

0 

U/235/U-231 

Pu 

3.19 E-15. 

6.81 E-15 . 
4.33 E+13 

1.19 E t13  

9.76 E+12 ' 

4.75 E+13 

3.41 E+13 

1.22 E+13 

9.24 E+12 

6.17 E+13 

2.66 'E+13 ' 

5.98 E+12 

7.05 Et17 

6.26 E+13 i, 

1.94 E+13 

1.32 E+13 

1.13 E+13 

2.02 E+14 

2.02 E+14 

2.02 E+14 

0 

1.79 E-14 0.849 

0.623 1.83 E-14 U-235/U-23t 

. U-235/U-23t 7.38 E-16 

6.49 E-16 

0.009 

o .006 

' Pu 0 

0 

'0 

n . Pu 

Pu 

Pu 

0 

2.13 E-15 

0 

0.015 

0 Pu 

Pu 

0 

0 FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

9A,9B,9C FEEDER ALPHA 

9A,98.9C .FEEDER BETA . 

9-IODINE-1 31 

0 

n Pu 0 

0 Pu 0 

L.523 

u.3 

0 

Pu 7.54 3-15 

MFP 5-59 E-13 ' 

1-1 31 



\ L l  

STACK DISCHARGE 

REPORTING PERIOD: 12-29-78 to 1-26-79. 

TOTAL uC1 VOLUME OF A I R  
DISCHARGED DISCHARGED AVERAGE PRINCIPAL 

STACK LOCATION DURING PERIOD DURING PERIOD ( m l )  vC11rnl ISOTOPE( S )  
. .  

'A-3-34 FE-52 0 1.71 E+12 

'A-3-35 FE-1 6 2 ALPHA 0.027 1.81 E+13 

'A-3-66 FE-7 & 8 ALPHA 0.339 1.76 E+13 

FE-9 ALPHA o .026 4.10 E+13 

FE-1 & 10 ALPHA 0.053 1.73 E+13 

14.139 3.78 E+13 

FE-13 BETA 36.170 . 3.78 E+13 
d 

. FE-13 ALPHA 

. FE-24 ALPHA 0.076 ' 2.25 E+12. 

FE-26 '& 27 ALPHA 0.005 4.48 E+11 

FE-26 & 27 BETA . 0.180 4.48 E+11 

A-3-102 SHOP 13  ALPHA 0 2 7 2  6.81 E+12 

9-31141 FE-6 .%WA 

FE-9 ALPHA 

FE-10 ALPHA 

A-21 DP WEST 

LDG. 2 EAST ALPHA 

LDG. 2 WEST ALPHA 

LDG. 3 EAST ALPHA 

LDG. 3 WEST ALPHA 

LDG. 4 WEST ALPHA 

31 PROCESS ALPHA ' 

11 PROCESS BETA 

J I G .  5 EAST ALPHA 

0 .oog 

0 -037 

0.013 

0.104 

0 .Y5 

0.154 

0.086 

0.034 

0 -011 

0.367 

0.093 

i -59 E+!3 

2:12 E+13 

3.38 E+13 

2.32 E+13 

2.56 E+13 

1.22 E+13 

2.03 F+13 

1.72 E+13 

2.28 E+12 

2.28 F+12 

* 2.88 E+13 

0 

1.49 3-15 

6.3'; E-16 

3.06 E-15 

3.74 2-13 

9.57 3-13 

3.36 E-14 

1.12 E-14 

4.02 E-13 

3-99 E-14 

5.66 s i 6  

1.74' E-15 

3.85 s i 6  

4-48 3-15 

1.26 E-14 

4.24 2-15 
~ 

1.98 E-15 

4.82 E-15 

1.61 E-13 

3.23 E-15 

Tr i  tiurn 

' U-235 

U-238 

U-238 

U-235 

U-238 

Th-234 

U-238 

U-238 

Th-234 

U-235/U-238 

ij-zjs/u-z;i 
U-235/U-238 

U-235/U-238 

Pu ' 

pu 

'L 

pu 
MFP 

pu 
pu .DG. 5 WEST ALPHA 0.083 2.27 F+13 3.66 E-15 

m. 257, PUG MILL 0.002 2.20 S I 2  9.09 E-16 Am-241 



. .  ~ STACX aiSC!IiRGE - 
- 

TOTAL vCi 
. DI SCHARGCD 

. .STACK LOCAT! C 8  DURISG PE'kIOD - . 
\-21 DP WEST 

.DG. 530 +MAIN ALPHA 0 -039 

.DG. 150 ALP%A 0 -075 

.GI;. 324 EXHRUS: ALPHA 0.003 

13 :.WIN ALPi iA.  26.045 

I3 I?!CIKEMTCR ALPHA 0.022 

!3 ITIIN ALPHA 0.487 

:-21 GP EAST -- 
.DG. 209 FE-10 . 1.020 EC7 

\-33 FE-6 1.480 F4.8 - 
,353 FE-11 3.100 E+" 

735-7 - FE-2 ALPHA 0 

FE-3 ALPHA 0 

FE-6 ALPHA 0.007 

FE-7 ALPHA 0 

FE-6 ALPHA 0 

.-33-1 FE-14, 1 6 .  0.033 

FE'-9 ALPHA 0.017 

FE-IO ALPHA 0 .oll 

FE-11 ALPilA 0.019 

FE-12 ALPHA 0.022 

FE-24 ALPHA 0 

-!i6 FE-43 hLi:A 0 .oog 

ALPHA 

REPORTISG FiRIOb. 12-29-78 t o  1-26-79 

YO?UI.'E OF AIR 
DISCSARFJED . . -AVERAGE PRICCIPAL . 

3.48 E+i2 1.12 E-14 P u  

2.16 E+13 . 3.47 E.15 P u  

1.47 E+13 2.04 3-16 P u  

2.27 E+13 1.15 .E:= U-235 

6.67 E+11 3.33 $14 U-235 

2.40 E+13 2.03 E-14 U-235 

1.59 E+13 

8.32 W 

9-68 E+12 

9.63 Et12 

1.46 ~ + 1 3  - 
4.33 E+12 

3.66 E+12 

6.41 3-7 

' 1-76 E-5 

3.20 E-6 

0 

0 

2.62 E-15 

0 

3.22 E+12 

1.36 E+l3 

' 0  

2.43 E-15 

... _- TRITIL!? 

TR i TI E! . 

mrrn:.: 

P u  

Pu  

Pu  

P u  

Pu 

PU 

1.35 Et17 1.26 s-15- P u  

8.18 E 4 2  . 1.34 E-15 Pu 

2.03 E+13 9.36 E-16. PU 

- 1.9C E + I ~  ' 1.12 E-15 Pu 

' 1 .91 E + l l  0 P u  

' 5.81 E-15 U-238 1.55 E+12 - 



1'1; 

-A STACK. UI SCHARGE - 
REPORTING PERIOD: ' 12-29-78 t o  1-26-79 - 

.. . 
T C X  $3 

D I S C W E D  D I S C H A X E D  
. .  VOi!.!X OF A i r l  

S M C K  LCCAT!C!I I)!JXIX PERIOD DURIXG ?E!?I03 ( ~ 1 )  

. .  
PR INCIPAC 
I S O T O q S )  

AVERAGE 
uc 1 /nrl 

3-97 E-14 ' 

TA-43 FE-14, 16, 17, - 
BETA . 0.540 1.36 E+13 , 

FE-9 .BETA 0 -253 1.35 E+13 

FE-IO BETA 0.079 8.18 E+12 

0.296 2.03 E+13 FE-11 B E i A  - 

P-32 

P-32 

P-32 

P-32 

1.87 2-14 

"9.66 E-15 

1.46 E-14 

9.85 1-15 1 .96 E+13 

FE-24 BETA 0 1.91 Et11 

4 8 - 1  FE-11,12,13 A L E A  0.010 6.79. Et13 

FE-11,12,;? BETA 3.936 6.79 E+13 

FE-15,16 &PEA 0 -093 5.90 E+13 

FE-15,16 BETA 2.751 5.90 E+13 

- FE-12 BETA 0 - 193 
- 

P-?2 

0 P-32 

U-225 

KFP ' 

U-235 ' 

. 

' 1.47 2-16 

5.80 E-14 

1.58 3-15 

4.66 514 - MFP 

4A2 3-16 

0.304 4.57 E+12 
FE-37 NA, 38, 
39 NA, $0 BETA 

6.73 E-14 

4.K e16 

1.61 E-= 

RFP 

Pu 5.58 E+13 

5.58 E+13 

2.81 E+12 

2.81 Et12 

8.82 E+12 

- 

- 
8.82 ~ + i 2  

2.63 E+i3 

2.59 E+13 

4.80 E+13 

4.80 E+13 

3.56 Et12 

3.56 E+12 

FE-45, $6 ALPiiA 0.023 - 
FE-45. 46 BETA 90 

FE-51 ALE3 0 

EFP 

Pu 0 

3.20 2-15 

0 

MFF FE-51 GETA 

FE-54 ALPilA 

FE-53 BETA 

-39 FE-1 ALFliA 

FE-1 BETA 

FE-2 A L P M  

FE-2 BETA 

FE-3 ALPHA 

FE-3 BETA 

0.009 

0 

0.007 

0.154 

Pu 

ElFP/U-237 7.94 E-16 . - 
5.72 E-15 

1.u 2-15 

Pu 

MFP 

Pu 

MFP 

Pu 

MFP - 

0.03 

0 .lo8 2.25 E-15 

6.60' E-15 0 -317 
* ,  



& " I  

STACK DISCHARGE 

REPORTING PERIOD: 12-29-78 to 1-26-79 

TOTAL u C i  .. VOLUME OF A I R  . . .  
DISCHARGED . DISCHARGED AVERAGE . . PRINCIPAL 

STACK LOCATION DURING PERIOD DURII?'G PERIOD ( m l )  u C i / m l  ISOTO?E(S) 

C-11, N-13 

7 '  

IA-53 
MAIN STACK, FE-3 4.200 ~!+9 1.66 E+13 '2.53 E-4 0-15, A r - 4 1  

MAIN STAC<, FE-3 0 1.66 E+13 0 Be 
I 

D WING FE-16 0 1.66 E+13 0 Be' 

TA-54 - 
MAIN STACK IZ-1 0 3.85 Gll ' 0 P u  

FA-55 . *FE-2 0.007 1.59 Z+12 . 4 . b  E-15 FU 

NORTH STACK 0.016 1.91 E+13 8.38 E-16 P u  

SOUTH STACK 0.009 2.46 E+13 3.66 E-16 P u  

- 

TOTAL MICROCURIES DISCHARGED 

PLUTONIUM 212 1-131 .O A r - 4 1  1.800 '57 

U-235 28.695 Th-234 36.350 TRITIUM 1.693 Z+8 

U-238 14.594 Beta (MFP) 2U p-32  1.361 

Am-241 0.002 MAP 4.200 -9 Be7 0 

*Room Air Bhaust 

I 

! 



STACK DISCFARCE REPORT - CMS-8 - TA-21 

~ I O D  OF: 12-29-78 to 1-26-79 

TOTAL uCi VOLUME OF AIR3 AVERAGE 
STACK L~CATION DISCFARCD DISCEARGZD ( M  ) uci / m l  

313 VAIN ALPHA 26.045 2.27 St07 1.15 E-= 

313 INCINXRATOR ALPBA 0.022 6.67 3 0 5  3.30 E-14 

413 MAIN ALPHA 0.487 2.40 E 4 7  . 2.03 E-14 

DISTRIBUTION: 

€I. R .  EalaF;an, c~13-8 
W .  J. Wenzel, E-1 

I 



eek 

1 

2 

- 

t 
+ - 
3TAL : 

* - 
)TAL : 

146 Intake 

DP WEST INTAKE AND EXHAUST 

BUILDING 146, 324. and MAIN VAKT . 
PERIOD OF: e-29-78 t o  1-26-79 

NAIN VAULT EXHAUST TO BLDG. 146 

.. 

- Week Tota l  uCi Average uCi/ml Tota l  uCi Average uCi/ml 

' 42.50 1.15 E-U: 

34.10 9.27 Z-12 

17-54 4.77 3-12 

188 1.28 3-11 

93.41 2.54 E-11 . 

324 Intake 

Total  uCi 

'0.163 

0 .on 
0 .on 
0.522 

0.839 

Averaqe u C i / m l  

4.43 E-14 

2.09 E-14 

2.09 E-14 . 

1.42 'E-13 

5.71 a14 ' 

Hstr ibut ion:  

W. Maraman,'fM-ll . 
. J. Anderson, i2a-U 

H-1 OP F i l e s  

. 1 '  - - 
0 .012 1.44 E-14 2 - - 3 .  0.006 7.20 E-15 

. 4  0 .Ob1 4.92 E-14 - 
TOTAL: 0.059 1.78 E-14 

. .  
. .  

324 Exhaust 

Week Total  uCi . -  
. 1 ' .  0 

2 0 

0 

- 
- 
3 

' .  4 0.003 
. .  

TOTAL: , o .003 

Average uCi/ml 

0 

0 

0 '  

. 7.41 E-16 

' 1.85 E-16 



G _ _  -. 

To 

THRU 
THRU 

FROM 

! 

LOS AlAMOs dClENTlPlC LABORATORY 
UNIVKRSITY OF CALIPORNIA 

LO9 AUMOS.  NEW MEXICO 87a44 

RMewedRab Coun 
Publicly 

OFFICE 
I Jerome E. Dummer, H-1 Group Leader DATE, March 13, 1979 
: Dennis C. Vasilik. Leader, HPAL &d 
: A. M. Valentine,!) ,& 1 Ale. Group Leader 

: W i l l i a m  F. Romero, H-1 AGG 

SUBJECT: STACK DISCHARGE REPORT 

SYMBOL I H-1-79 

Attached I s  the January 26. 1979 to February 23, 1979 Stack Discharge 
Report. 

WFR/crn 

cy: Dennis G .  Vasilik 
Ron Stafford 
F i l e  



STACK LOCATION 

m-2-9 

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALQH4 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

FE-44, FE-45, FE-46, ALPHA 

FE-44, FE-45, FE-46, BETA 

FE-46 I O D I N E  

(1) 
STACK D~sCiuurc;~ 

REPORTING PERIOD: 1-26-79 t o  2-23-79 

VOLUME OF AIR 
TMAZ UEi DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) ucilml ISOTOPE (SI - 1.00 E+12 - - slAr 

~.+6 3.42 E+11 -3.h5 F - 6 Tri t ium 

n “17 5.75 E+13 - Pu 

0 2.29 E+13 0 ’ Pu 

0 1.42 E+13 n Pu 

7 96 Q 16  

o.010 1.31 E+13 7.63 E -16 Pu 

5.52 E+13 - Pu 13.999 

0.036 4.53 E+13 7.51 E -16 u;235/u-238 

0.102 1.25 E+13 8.16 E-15 Pu 

o.004 1.17 E+13 3.42 E-16 U-235lU-238 

0.362 3.60 E+13 1.01 E-14 u-235lU-238 

0.266 2.92 E+13 9.11 E-15 u-235lU-238 

0.019 1.32 E+13 1.44 E-15 u-235lU-238 

0.003 1.01 E+13 2.97 E-16 u-235lU-238 

0 6.85 E+13 0 Pu 

0 1.19 E+13 0 Pu 

0 8.49’ E+12 0 Pu 

0.003 7.83 E+12 3.83 E-16 ‘Pu 

0 5.92 E+13 0 Pu 

0 2.37 E+13 0 Pu 

0 1.13 E+13 0 Pu 

0.004 1.30 E+13 3.08 E-16 Pu 

0.039 1.08 E+14 3.61 E-16 Pu 

12.740 1.08 E+14 1.18 E-13 rn 

0 1 .47  E+13 0 1-131 



STACK LOCATION 

IA-3-34 FE-52 

TA-3-35 FE-1 h 2 ALPHA 

(2) 
STACK DISCHARGE 

REPORTING PERIOD: 1-26-79 t o  2-23-79 

V O L W  OF A I R  
TOTAL PCi DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD ( m l )  U C i I m l  ISOTOPE(S) 

0 1 . 7 1  E+12 0 T r i t i u m  ' 

0.031 1.82 E+13 1.70 E-15 U-235 

33-3-66. FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

TA-21 DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E) FE-2 ALPHA 

BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

' 401 (E) FE-1 ALPHA 

401 (W) FE-1 BETA 

BLDG. 5 (E) FE-2 ALPHA 

BLDG. 5 (W) FE-2 ALPHA 

BLDG. 257 FE-6 ALPHA 

m T n P  9c7 n- I .-..... 

0.325 

0.049 

0.042 

31.994 

66.110 

0.030 

0.006 

0.049 

0.155 

0.008 

0.205 

0.028 

1.72 E+13 

6.03 E+13 

1.34 E+13 

3.86 E+13 

3.86 E+13 

2.95 E+12 

9.88 E+11 

9.88 E+11 

5.38 E+12 

1:06 E+13 

3.40 E+13 

1.85 E+13 

1.89 E-14 

8.13 E-16 

3.13 E-15 

8.29 E-13 

. 1 . 7 1  E-12 

1.02 E-14 

6.07 E-15 

4.96 E-14 

2.88 E-14 

7.55 E-16 

6.03 E-15 

1.51 E-15 

U-238 

U-238 

U-235' 

U-238 

Th-234 

U-238 

U-238 

Th-234 

u-235lU-238 

U-235lU-238 

u-235lU-238 

u-235lU-238 

0.082 1.50 E+13 5.47 E-15 Pu 

0.218 1.63 E+13 1.34 E-14 Pu 

0.151 1.65 E+13 9 - 1 5  E - 15 Pu 

0.361 2.21 E+13 1.63 E-14 Pu 

0.089 1.65 E+13 5.39 E - 15 Pu 

0.004 '2.27 E+12 1.76 E-15 Pu 

0.009 2.27 E+12 3.96 E-15 MFP 

0.033 2.98 E+13 1.11 E-15 Pu 

0.033 2.61 E+13 1.26 E-15 Pu 

' 0.001 2.53 E+12 3.95 E-16 Am-241 

^ ^._ - ^^  - _ _  ~ .- ~ 



STACK LOCATION 

TA-21 DP WEST 

BLDG. 530 MAIN FE-1 ALPHA 

BLDG. 150 FE-1 ALPHA 

BLDG. 324 -1 ALPHA 

313 MAIN FE-1 ALPHA. 

313 I N C I N .  FE-1 ALPHA 

413 MAIN FE-1 ALPHA 

TA-21 DP EAST ' 

BLDG. 209 FE-10 

TA-33-86 

TA-35-2 FE-11 

TA-35-7 FE-2 ALPHA 

FE-3 ALPHA 

FE-6 ALPHA 

kE-7 ALPHA 

FE-8 ALPHA 

TA-43-1 FE-14. 1 6  ALPHA 

FE-9 ALPHA 

FE-10 ALP@ 

FE-11 ALPHA 

FE-12 ALPHA 

PE-24 ALPHA 

FE-14. 16 BETA 

FE-9 BETA 

PE-10 BETA 

(3) 
STA& DISCHARGE 

REPORTING PERIOD: 1-76-79 j-0 7 - -  7 3  79 

VOLUNE OF A I R  
TOTAL V C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD ( m l )  )lci/ml ISOTOPE (s) 

0.216 8.62 E+12 2.51 E-14 Pu 

O.ORO 1.68 E+13 4.76 F: - 1 5  Pu 

0.025 1.62 E+13 1.54 E-15 Pu 

42.429 1.95 E+13 2.18 E-12 U-235 

0.008 3.28 E+11 2.44 E-14 U-235 

0.574 .3.11 E+13 1.85 E-14 U-235 

4.370 E+6 1.59 E+13 2.75 E-7 T r i t i u m  

4.660 E+8 8.32 E+12 5.60 E-5 Tr i t i um 

6.354 E+7 9.68 E+12 6.56 E-6 T r i t i um 

0.024 1.95 E+13 1 .23  E-15 Pu 

0 

0.011 

0.050 

0 

0.157 

0.012 

0.032 

0.012 

0.005 

0.516 

0.158 

0.056 

. 9.15 E+12 

2.41 E+12 

4.01 E+12 

2.27 E+12 

8.89 E+12 

1.40 E+13 

1 .73  E+13 

2.06 E+13 

1.85 E+13 

2.77 E+11 

8.89 E+12 

1.40 E+13 

1.73 E+13 

0 Pu 

4.56 E-15 Pu 

' 1.25 E-14 Pu 

0 Pu 

Pu 1.77 E-14 

8.57 E-16 Pu 

1.85 E-15 Pu 

5.85 E-16 Pu 

2.70 E-16 Pu 

0 Pu 

5.80 E-14 P-32 

1.13 E-14 P-32 

3.24 E-15 P-32 



(4) 
STACK DISCHARGE 

REPORTING PERIOD: 1-26-79 t o  2-23-79 

, VOLUHE OF AIR 
TOTAL p C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
STACK LOCATION DURING PERIOD PERIOD (ml) PCiIml ISOTOPE(S) 

FE-11 BETA 0.234 2.06 E+13 1 .14  E-14 P-32 

FE-12 BETA 0.196 1.85 E+13 1.06 E-14 P-32 

FE-24 BETA 0.011 2.77 E+11 3.97 E-14 P-32 

U-238 

TA-48-1 FE-11, 12,  13 ALPHA 0-002 6.44 E+13 3.11 E-17 U-235 

1;29 E-15 FE-43 ALm 0.002 1.55 E+12 

FE-11. 12, 13 BETA 

FE-15, 1 6  ALPHA 

FE-15, 16 BETA 

FE-38, 40 ALPHA 

FE-38, 40 BETA 

FE-45. 46 ALPHA 

FE-45. 46 BETA 

FE-51 ALPHA 

FE-51 BETA ' 

FE-54 ALpzlA 

FE-54 BETA 

TA-50 FE-1 ALPHA 

FE-1 BETA 

FE-2 ALPHA 

FE-2 BETA 

FE-3 ALPHA ' 

FE-3 BETA 

TA-53 MAIN STACK, FE-3 

MAIN STACK, FE-3 

D W I N G  FE-16 

- 

**Accelerator turned off 

5.785 6.44 E+13 

4.379 6.16 E+13 

6.16 E+13 4.526 

0 3.11 E+12 

0.651 3.11 E+12 

0.008 6.06 E+13 

168 6.06 E+13 

0 1.64 E+12 

0.030 1.64 E+12 

7.00 E+12 0 

0.004 7.00 E+12 

8.98 ~ - 1 4  

7.11 E-14 

7.35 E-14 

0 

1.32 E-16 

' 2.77 E-12 

0 

1.83 E-14 

MFP 

U-235 

MFP 

U-235 

4IFp 

Pu 

MFP 

Pu 

MFP 

Pu 

5.71 E - 16 MFPIU-237 

0.023 2.69 E+13 8.55 .E-16 Pu 

0.020 2.69 E+13 7.43 E-16 MFP 

0.060 4.80 E+13 1.25 E-15 Pu 

0.352 4.80 E+13 7.33 E-15 L F P  

- *  3.56 E+12 - Pu 

- *  3.56 E+12 - m 
0 ** 1.66 E+13 0 0-15, Ar-41 

0 1.66 E+13 0 Be7 

0 1.66 E+13 0 Be 

C-11, K-13 

* Stack s h u t  down s i n c e  6-9-78 due t o  HEPA bypass 



(5) 
STACK DISCHARGE 

I(EPORTIP;G PERIOD: 1-26-79 t o  2-23-79 

VOLUME OF AIR 
TOTAL pCi DISCHARGED 
DISCHARGED DURING AVERAGE PRINCIPAL 

STACK LOCATION DURING PERIOD PERIOD (ml) pci/ml ISOTOPE(S) 

MAIN STACK FE-1 0 3.85 E+11 0 Pu 

ROOH AIR EXHAUST FE-2 0 1.79 E+12 0 Pu 

- TA-55 NORTH STACK PE-15 0 1.91 E+13 0 Pu 

SOUTH STACK FE-16 0 2.46 E+13 0 Pu 
. .  

' TOTAL MICROCURIES DISCHARGED 

3.330 E+7 PLUTONIUM 15.875 1-131 0 Ar-41 

u-235 48.549 ~h-234 66.159 TRITIUM 5.351 ~ + 8  

1.171 U-238 32.406 Beta (MFP) Ig2 P-32 

0.001 MAP 0 Be' 0 h-241 



Meek 

5 

- 
L 
7 

8 '  

TOTAL : 

- 
-- 

7 '  

8 

TOTAL : 

I I 
DP WEST INTAKE AND EXHAUST 

I ,  BUILDING 146. 324. and .WIN V A K T  

PERIOD OF:1-26-79 - 2-23-79 . 
146 Intake NATN VAULT EXHAUST TO BLDG. 146 

Tota l  u t i  Average uCi/ml I - Week Total uCi Averaqe uCi/ml 

' 61.38 1.67 E - .  1 1  '5 -  6 R n  P - 1 5  

1A.71 - 
14.72 4.00 E-12 

1.63 4.43 E-13 - 8 0.003 3.60 E-15 

96.44 6.56 E-12 TOTAL: 0.015 1.80 E-14 
. 

324 Intake 324 Exhaust 

Week Tota l  uCi Average uCi/ml Total  uCi Average uCi/ml . -  
0.163 4.43 E-14 

0.228 6.20 E-14 

0.070 1.90 E-14 

0.051 '. 1.39 E-14 

0.512 3.48 E-14 

. !. .-. 

- 5 0.018 . 4.44 E-15 

6 0 0 

7 0 ' .  0 .  

.8 0.007 . 1:73 E-15 

- 
- 
- 
TOTAL: 0.025 ' 1.54 E-15. 

. .  

.! 

Distr ibut ion:  

. Y. Maraman,'c$3-11 
J. Anderson, Ch3-U 
ti-1 DP F i l e s  



STACK DISCRARGE RSPORT - CMB-8 - TA-21 

. TOTAL uC1 V O L W  OF AIR AV!+XACE 
STACK LOCATION DISCHARGED DISCEARGZII @1) uci/ml 

2 . l8  E-12 313 MAIN ALPIIA 42.429 1.95 E 4 3  

0.008 ' . 3.28 % l l  2.44 E-14 313 INCIN3RATOR ALPHA 

0.574 3-11 E+13 . 1.85 ~ - 1 4  413 MAIN ALPHA 

DISTAIBUTION: 

H. R. -man, Ck~3-8, us-342 
J. Caulmore, E-1 
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FROM 

SUBJECT ' 

SYMBOL : 

MAIL STOP, 

OFFICE MEMORANDUM. 
Jerome E. IXmmer, H-,I, Group Leader ' DATE. >!arch 26, 1979 

Publicly Releasable 
Reviewed/Lab Coun 

John C. &llimor&l Assistant Group Leader 

Ronald G. Stafford, H - 1  Section Leader 

CXR BUILDNG FE-19 STACK R E W  5, 1979) 

H-1iPF-79-49 

503 

In early February it was brought t o  my at tent ion that the January 19 
t o  January 26 stack release from Wing 3, south, stack E - 1 9  was 91 V C i .  
This was greater than the t o t a l  release from th i s  stack in 1978. 
Geoffrion and I examined the f i l t e r s  through the sight glass in plenun 
E - 1 9  and it appeared that two of the bag filters had torn leaving sub- 
s tan t ia l  holes i n  the f i l ter  bank. These f i l t e r s  were instal led i n  
1976. We immediately requested through Marion k v i s ,  ENG-4, that an 
"X Urgent" work order be' initiated to  install new f i l t e r s  in t h i s  bank. 
We also requested tha t  the  M-80,prefilters be replaced at the same 
time. h "Sop for  Changing Radioactively Contaminated Filters or M i a  
In The OR Building F i l t e r  Plenms" (attacinnent 1) had been prepared. 
and reviewed in December 1978 and was t o  be used as the guide for  t h i s  
job. 

.4 preoperational meeting was held a t  the (41R Sui ldk -  on March 2, 1979 
t o  discuss safety requirenents associated with the f i l t e r  change. The 
following individuals were  present a t  t h i s  meeting: Robert Geofirion, 
Al Cucchiara, H-1, Robert F. Weeks, Tom Moore, H - 5 ,  Marion Davis, EX-4, 
and Keith Dalrymple. Z i a .  

.k; Geoffrion suggested in this meeting tha t  consideration be given t o  
reversing the flow through the plemnn and exhausting th i s  reverse flow 
through the Wing 3 north (E-20) process exhaust p l e m .  
and Zia f e l t  that  t h i s  was unnecessary and would lead to  d i f f i cu l t i e s  
in  install ing the bag f i l t e r s  against a reverse flow. 
recalled that th i s  reverse flow concept had not been used in  the 1976 
f i l t e r  c!!ange, however, blr. Gallimore f e l t  that it was. 
? 3 G - 4 ,  suggested that the blower speed be reduced and the plenm ' 

dampers be vortexed such that the en t i re  exhaust out,t!!e stack be from 
one plenun door opening. 
by-pass d q e r  from FE-19 t o  E-20 duct and putting FE-20 fan on high 
speed. 
being diverted and f i l t e r e d  through .'E-20. 
l a t e r  calmlared that the s tack exhaust flov through E-?? in th i s  
configmation would be 733 ft'/mixute. 

R e  f i l t e r  chaTge was &me OT. Narc:? 5 ,  1979 between 9:30 aii to 3:30 3m 
(6 hours). 

Mr. 

H-5, ESG-4 

Mr. Geoffrion 

Vince Hall, 

This could be accomplished by opening the 

This should have resulted in a l l  south half process exhaust 
.%. Hal!. ad Yr.  Cucchiara 



Jeron., E. h e r  
H-1-PF-79-49 

>fa.;h 26, 1979 
Page 2 

On Monday March 19 I was infonned by Willian h e r o ,  H - 1 ,  t.bt we had 
a high stack discharge frm stack E - 1 9  during the 168 hour sampling 
period between March 2 and March 9. 
indicated that  the average effluent over t h i s  period w a s  8.68xlO-" 
pCi/ml o r  1197 V C i  t o t a l  released over t h i s  period. 
requested that Dennis V a s i l i k ,  H-1,  count the filter and c!eternine the 
to ta l  ac t iv i ty  and isotopic content collected on the FE-19 stack f i l t e r .  
He reported tha t  .0495 i l C i  of weapons grade Pu-239 had Seen collected 
on the f i l t e r .  

The W.4L calculations were, as usual, based on a s tack  flow r a t e  of 
48,345 ft3/min and did not account f o r  the reduced flow ra t e  during the 
f i l t e r  c ! e  of 733 ft3/min on March 5 for  6 hours.' I t  is my feeling _. 
that the majority of -the ac t iv i ty  collected on th i s  stack air sample 
filter resulted fran t??e f i l t e r  change since the t o t a l  FE-19 stack d is -  
charge f rom January 26, 1979 t o  Februaiy 23, 1979 was 13.99 VCi  and no 
significant GIB-1 operational changes had occurred. 
FE-19 stack release between March 9 and March 16 w a s  0.97 pCi after the 
f i l t e r  change. 

If we assme that the. tota1 ac t iv i ty  collected on the E-19  s tack  sampling 
filter between March 2 and March 9 was a result of the f i l t e r  change the 
following calculation could be used. 

Calculation from the HPAL 

On !+larch 20 I 

In addition, the 

0.0495 V C i  collected on FE-19 stack sample f i l t e r .  
Stack sample f low r a t e  of 2.0 ft'/min. 
Stack flow r a t e  f o r  6 hour period was 713 ft3//nin. 

X V C i  discharged = 0.0495 u C i  collected 
733 f t 3 / m i n  2 ft'/min 

X = 18.14 uCi  discharged. 

Since it is impossible t o  quanitate the a c r a l  release over the en t i r e  
period, specifically the 6 hour f i l t e r  change vs.the remaining 162 
hour sampling period I am recmending tha t  the following be &ne t o  
report the FE-19 s tack discharge between March 2 and .March 9. 
assune that  the majority of the release occurred during the f i l t e r  
change (18.14 VCi ) .  Since the January 26 t o  February 23 (4 sampling 
periods) discharge was 15.99 pCi we estimate that 3.5 UCi average was 
released per sampling period. By adding these two we have a t o t a l  of 
21.64 ';Ci discharged. 
estimates the stack discharge. 

If t!is is approved we can est-hate  the effluent coxentration by the  
f o l l w k g  relationship: 

We should 

' 

I fee l  t h i s  i's a conservative approach and over 



Jerane E. h e r  
H-1-PF-79-49 

March 26, 1979 
Page 3 

18 h r  18.14 v C i  + (3.5 pCi) -m- 
'2.83 2x10 * m l  

f tS  (733 f t ' / m i n )  (360 m i n )  2'8$F0'm1 + (48,345 ft'/min) (1080 min) 

206 tines the M- 
1.24XlO-" vCi /ml  = 1 . 2 4 ~ 1 0 - t '  I controlled areahm 

Soluable Pu-239 ,WC for uncontrolled area 6.0.U0-' vCi/ml for a 24 hour perj 

Fran th i s  information it is not necessary t o  look at the dispersion 
di lut ion equation, however, it is a useful exercise for  general infor- 
mation from this stack release point. We have requested that John 
Ahlquist, H-8, perform the necessary calculations t o  give us concen- 
tration at  the s i t e  boundry (Pajarito Road). 

Several things, in hindsight, are apparent which could lead to  a be t t e r  
controlled filter change operation a t  the Building. Therefore, I 
am reconmending that the following items be required a t  th i s  f a c i l i t y  
and any deviation be approved by the H-1 and Operating Group Office 
responsible for the ventilation systen in question. 

1. A l l  f i l t e r  changes require that the a i r  flow be diverted fran 
the system being changed t o  the other systen in the same wing. 

2. The blower be canpletely shut dom on the systan being changed. . 

3. Stack air sanpling filters be changed f o r  the f i l ter  change 
operation. 

The Health Physics Analysis Laboratory personnel be notified of 
the dom time associated with the f i l t e r  change. 

4. 

RGS/IllT 

cc: A. Valentine, H-1 $6-401 . 
- C. Waterbury, CMB-1 &tS-740 

D. Vasilik, H-1 ?6-749 
R. Geoffrion, H - 1  Mi-749 
A. Cucchiara, H-1 E-503 
H-1  PF Files 

/- 

,. 



iE k 

9 

c 

13 

11 

= .  
'CTAL : 

L 

- 

UThL: 

146 M a k e  

Tota l  uCi Average uCi/ml 

' h.23 1.2 E - i l  . 

7.89 E - E  - 29.03 

9 3 . 3  2.5'1 E - 1 1  

3.17 8.61 E-13 . 
157 1.13  2-1: 

324 Intake 

Total  uCi Average uCi/nl 

.110 2.99 E-LL - 
383 2.25 Z - i b  

.Log 1.11 3-13 

. 

Week - 

PERIOD OF: 2-23-79 to 3-23-75 >. 

9 

lo 

11. 

- 
- 

' 1 2  - 
TOTAL : 

Week 

9 ' .  

10 

ll 

. ' .  .= 

. -  

- 
- 
- 

. .  - 
TOTAL : 

. . .  

.. 

L 
EWTN VAULT EXHAUST TO BLCG. 146 

Tota l  uCi Averaqe uCi/nl 

.002 . 2.40 E-15 

,003 3.63 3-15 

.m2 2.40 3-15 

.a03 3.63 3-15 

.ox 3-01 5 1 5  

324 Exhaust 

Total  uCi 

.OD8 

. .oc7 

0 

0 

Averaae uCi/nl 

. 1.97 3-15 

1.73 2-15 

0 . .  

.015 9.26 E-16 



* 
STACK DISC?MGE REPOZT - GB-8 - T A - 2 1  

PERIOD OF: 2-23-79 tQ 3-23-79 

. TOTAL uCi V O L W  OF A I 3  A m C E  
STACX ‘LOCATION DISCFA%ED DISCHARGED @I)  uci/ml 

313 YAIN A L F A  58.191 1.95 9+13 2.98 Z-E 

. 0.016 3.28 Ecll  4.E8 E-lG 313 IXCIEl7ATOR A E 3 . 4  

413 VAIN ALP% 1. a72 3.11 &13 6.62 z-lk 



LOS ALAMOS 5 -NTIFIC LABORATORY 
UNIVERSITY OF CALIFORNII 

LO5 ALAMOS NEW MEX;CO 8754s 

OFFICE MEMORANDUM 
TO : W i l l i a m  h e r o ,  H-1 DATE: Apri l  11. 1979 

@f5 
FROM : Ronald G. Stafford, H - 1  

SUBJECT E - 2 0  OR STACK R E W E  

SYMBOL : H-1-PF-79-55 

MAIL STOP. 505 

Attached is a mmo from Leonard Romero identifying the stack releGe 
from FE-20 during the period fran March 2-9. This s tack  sample was 
analyzed by Dennis Vasilik and identified as weapons grade PU-239. 
We feel  this  yras a result  of the FE-19 f i l t e r  change on March 5 ,  1979 
and should be reported as a PU-239 release for the FE-20 stack even 
though it is n o m l l y  considered a uranium stack., We are  attenpting 
t o  identify the magnitude of plutonium contamination in the FE-20 
duct system q d  w i l l  keep you informed of our findings. 

RGS/mr 

cc: H - 1  PF Files 



O F F I C E  M E M O R A N D U M  
TO : krs1d G. S:ef50orc!, E - i  C A Y  :lpZ% 11,. 1979 

Reviewechb 
Publicly Rdeasabk 

Reeference: E-i WG-4G-79 

Per your requesc I kave resoived the scr iv i iy  frm Fe-20 0% srack. 
Tie o f f h e x  from Fe-19 was diver tel  into Fe-20 on Yarch 5, 1979 
between C930 t3 1530 hows (6 hours]. Base6 on these ;armezers 
t k s  release "?LS determined t o  be 105 u C i .  Tie merage ccrsenzratim 
was dezennink ro be 3.55 x IO-!" ~ c i / n l .  Tiis acr ivi ty  hi11 l?e 
idmt i f i ed  as the 7e-29 stack ielease. 

LWnr 

cc: 3-i S A L  File 
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LOS ALAML- SCIENTIFIC LABORATORY 

WE ALAMOS. NEW MUIICO 07S44 

Reviewedllab C c u n d j  \fl 
Publicly Releasable k 1' UNIVERSITY OF CALlrORNIA 

OFFICE MEMORANDUM 
TO 8 Jerome E. m e r ,  H - 1  Group Leader DATE: April u), 1979 
m: 
TRRU: 

FROM : w i l l h m  F. Romro, 3-1 k< 

SUBJECT: STACK DISCEiZRCE X m R T  

Dennis G .  Vasilfk? Leader, HPAL @ 
A. M. Valentine -1Al t .  Group Leader Qd 

SYMBOL H-1-79 

Attached is the February 23, 1979 to March 23, 1979 Stack Mscharge 
Report. 

Cy: Dennts G .  Vasfllk ' 
Ron Stafford 0 
File .- 



STACK LOCATION 

3A-2-2 

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28. ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

FE-44, FE-45, FE-46, ALPHA 

FE-44, FE-45, FE-46. BETA 

FE-46 I O D I N E  

(1) 

STACK DISCHARGE 

REPORTING PERIOD: 2-23-79 t o  3-23-79 

VOLUME OF AIR 
TOTAL V C i  DISCHARGED 

DISCHARGED DURING AVERAGE . PRINCIPAL 
DURING PERIOD PERIOD (ml) ' :Ci lml  ISOTOPE(S) 

1.00 Ek12 3.40 3-5 4 'Ar 

0.076 5.75 E+13 1.32 E-15 Pu 

0.007 2.29 E+13 3.06 E-16 Pu 

3.430 5 7  

1.400 Ec5 3.42 E+11 4.09 E-7 T r i t i u m  

0 1.42 E+13 0 Pu 

o .025 1 .31  E+13 1.91 3-15 Pu 

61.529 5.52 E+13 1.ll 3 - 2  Pu 

143 4.53 E+13 3.16 3-12 Fll 

0.706 1.25 E+13 5.65 ~ - i k  Pu 

0.019 1.17  E+13 1.62 E-15 u-235lU-238 

0.346 3.60 E+13 9.61 E-15 u-235 1u-238 

0 -137 2.92 E+13 4.69 E-15 u-235JU-238 

o .009 1.32 E+13 . 6.82 E-16 u-235lU-238 

0.005 1.01 E+13 4.95 E-16 u-235lU-238 

0.049 6.85 E+13 7.15 2-16 Pu 

* 

0 1.19 E+13 0 Pu 

0.021 8.49 E+12 2.47 3-15 Pu 

0.009 7.83 E+12 1.15 E-15 Pu 

0 5.92 E+13 0 Pu 

0.021 2.37 E+13 8.86 E-16 Pu 

0 1.13 E+13 0 ' Pu 

0 1.30 E+13 0 Pu 

0 .ID4 1.08 E+14- 9.63 E-16 Pu 

11.760 1.08 E+14 1.09 3-13 MFP 

0 1.47 F A 3  0 1-131 



STACK LbCATION 

TA-3-34 FE-52 

TA-3-35 FE-1 6 2 ALPHA 

U a  FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

, TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

T A - Z ~  DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E) FE-2 ALPHA 

BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

401 (E) FE-1 ALPHA 

' 401 (W). FE-1 BETA ' 

BLDG. 5 (E) FE-2 ALPHA. 

BLDG. 5 (W) FE-2 ALPHA 

BLPG. 257 FE-6 ALpHA 

(2) 
STACK DISCHARGE 

REPORTING PERIOD: 2-23-79 to 3-23-79 

VOLZME OF AIR 
TOTAL V C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD . PERIOD (ml) v C i l m l  ISOTOPE(S) 

0 1 . 7 1  E+12 0 Tri t ium 

0 - 370 1.82 E+13 2.03 5'-14 U-235 

0.366 1 . 7 2  E+13 2.13 E-14 U-238 

0.162 6.03 E+13 2.69 3-15 U-238 

0 m073 1.34 E+13 5.45 3-15 U-235 

31.585 3.86 E+13 8.18 E-13 U-238 

132 3.86 E+13 3.42 GI2 Th-234 

0.063 2.95 E+12 2.14 E-14 U-238 

U-238 

1.051 9.88 ' E+11 1.06 3-12 Th-234 

o .016 9.88 E+11 1.62 E-14 

0.148 5.38 E+12 2.75 E-14 u-235lU-238 

'0.011 1.06 E+13 ' 1.04 E-15 u-235lU-238 

0 -055 . 3.40 E+13 1.62 E-15 U-235lU-238 

0 .O l9  1.85 E+13 1.03 E-15 U-235IU-238 

0.059 1.50 E+13 3.93 3-15 Pu . 
0 .031 1.63 E+13 1-90 E-15 Pu 

0.098 1.65 E+13 5.94 E-15 Pu 

0.051: 2.21 E+13 2.44 1-15 Pu 

0.027 1.65 E+13 1.64 3-15 Pu 

0.004 2.27 E+12 1.76 3-15 Pu 

2.27 E+12 MPP 

0.036 2.98 E+13 1.21 E-15 Pu 

0 2 4 1  2.61 E+13 9.23 E-15 Pu 

0.001 2.53 Efl2 3.95 E-16 Am-241 



STACK LOCATION 

TA-21 UP WEST 

BLDG. 530 MAIN FE-1 ALPHA 

BLDG. 150 FE-1 ALPHA 

BLDG. 324 FE-1 ALPHA 

313 MAIN FE-1 ALPHA 

313 I N C I N .  FE-1 ALPHA 

413 MAIN FE-1 ALPHA 

TA-21 UP EAST 

BLDG. 209 FE-10 

TA-33-86 

TA-35-2 FE-11 

TA-35-7 FE-2 ALPHA 

FE-3 ALPHA 

FE-6 ALPHA 

FE-7 ALPHA 

FE-8 ALPHA 

TA-43-L FE-14. 16 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-11 ALPHA 

FE-12 ALPHA 

FE-24 ALPHA 

FE-14, 16 BETA 

FE-9 BETA 

FE-10 BETA 

STACK DISCHARGE 
'2-23-79 t o  3-23-79 REPORTING PERIOD: 

VOLUME OF A I R  
TOTAL V C i  DISCHARGED 

DURING AVERAGE PRINCIPAL DISCHARGED 
DURING PERIOD PERIOD (ml) pci/ml ISOTOPE( S) 

0.23c 8.62 E+12 2.67 E-14 ' Pu 

0.152 1.68 E+13 9.05 Z-lj Pu 

0.015 1.62 E+13 9.26 3-16 .Pu 

58.191 1.95 E+13 2.96 7 - z  U-235 

0.016 3.28 E+11 4.86 E-14 U-235 

1.872 3.11 E+13 6.02 z-i& U-235 

4.942 Et6 

4.750 3 4  

1.110 E+7 

0 .m7 

o .009 

0.004 

0 

0.020 

0.005 

0.023 

0.016 

0 

0.001 

0.742 

0;238 

O.lO4 

1.59 E+13 

8.22 s+l2 

.9.63 E+12 

1.95 E+13 

9.15 E+12 

2.41 E+12 

4.01 E+12 

2.27 E+12 

8.89 E+12 

1.40 E+13 

1.73 E+13 

2.06 E+13 

1.85 E+13 

2.77 E+11 

8.89 E+12 

1.40 E+13 

1.73 E+13 

3.11 E-7 

5-76 E-5 

1.15 3-6 

3.59 5-16 

0 

3-73 E-15 

9.97 E-16 

0 
. .  

2.25 2-15 

3.57 E-16 

1.33 E-15 

7.77 3-16 

T r i t i u m  

T r i t i u m  

Tritium . 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

0 

3.61 E-15 

8.35 Z-14 

1.p 2-14 

6.01 3-15 

Pu 

Pu 

P-32. 

P-32 

P-32 



(4) 
STACK DISCHARGE 

REPORTING PERIOD: 2-23-79 to 3-23-79 

VOLL'ME OF AIR 
TOTAL pCi DISCHARGED 

STACK LOCATION DURING PERIOD PERIOD (ml) 
DISCHARGED DURING AVERAGE PRIXCIPAL 

pcilml ISOTOPE(S) 

FE-11 BETA 0.474 2.06 €+13 ? 30 r. - 14 P-32 

FE-12 BETA 0.260 1.85 E+13 1.40 E-14 P-32 

FE-24 BETA 0.026 2:77 E+11 9.39 3-14 P-32 

-, 

FE-43 w o .019 1.55 E+12 1.23 E-14 U-238 

TA-48-1 FE-11, 12, 1 3  ALPHA 0 6.44 E+13 0 U-235 

FE-11. 12, 1 3  BETA 14.310 6.44 E+13 2.22 E-13 MFP 

FE-15, 1 6  ALPHA 0.264 6.16 E+13 4.29 E-15 U-235 

FE-15, 16  BETA' 3.069 6.16 E+13 4.98 ~-14 MFP 

FE-38, 40 BETA 0.365 3.11 E+12 1.17 E-13 MFP 

. FE-45, 46 ALPHA 0.033 6.06 E+13 5.45 E-16 Pu 

FE-38, 40 ALPHA 0 3.11 E+12' 0 U-235 

FE-45, 46 BETA 

FE-51 ALPHA 

FE-51 BETA 

FE-54 ALPHA 

FE-54 BETA 

TA-50 FE-1 ALPHA 

FE-1 BETA 

FE-2 ALPHA 

FE-2 BETA 

FE-3 ALPHA 

FE-3 BETA 

- TA-53 MAIN STACK, FE-3 

M A I N  STACK, FE-3 

D WING FE-16 

166 

0.036 

0.029 

0.021 

0.163 

0 .ow 
0.694 

-* 

6.06 E+13 

1.64 E+12 

1.64 E+12 

7.00 E+12 

7.00 E+12 

2.69 E+13 

2.69 E+13 

4.80 E+13 

4.80 E+13 

3.56 E+12 

2.74 E-12 

2.19 9-14 

4.14 E-15 

7.81 E-16 

6.06 3-15 

1-67 E-15 

1.45 3-14 

MFP 

Pu 

XFP 

Pu 

MFPIU-237 

Pu 

MFP 

Pu 

XFP 

Pu 

-* 3.56 E+12 - MFP 

6.20 E+9 1.66 E+13 3.73 E-4 0-15, Ar-41 
C-11, N-13 

0.007 1.66 E+13 4.22 E-16 Be' 

0 1.66 E+13 0 Be' 

* Stack shut down since 6-9-78 due to HEPA bypass. ' 



(5) , 

./ STACK DISCHARGE 
REPORTING PERIOD: 2-23-79 to 3-23-79 

.VOLUME OF AIR . ' 

TOTAL pCf DISCHARGED 
DISCHARGED DURING AVERAGE PRINCIPAL. 

uCi/ml ISOTOPE(S) STACK LOCATION DURING PERIOD PERIOD (ml) 

3.85 E+11 0 Pu ' Jk5.4 MAIN STACK FE-1 0 

B W M  AIR EXHAUST FE-2 O 1.79 E+12 0 Pu 

- TA-55 NORTH STACK FE-15 0.008 1.91 E+13 4.19 E-16 Pu 

SOUTH STACK FE-16 ' 0.03 2.46 E+13 1.3 E-15 Pu 

. .  
TOTAL MICROCURIES DISCHARGED 

PLUTONIUM 207 1-131 Ar-41 3 - 4 3  $7 
u-235 61.480 

U-238 32.211 Beta ( M F P )  196 P-32 1.844 
Th-234 133 TRITILW 4.912 Ec8 

Am-241 0.001 MAP . 6.20 ~.+9 Be ' 0.007 

. . ' i  



L m  I L U K I . ~ ~ I E ~ C I C  umoumm 
UNIVERSITY OF CALIFOShlA 

LOS ALAmOS. NEW MEX IC0 87545 
Teleohane Ex[: 

OFFICE MEMORANDUM . 
~ ~~ 

TO Distribution DATE May 14, 1979 

FROM J. R. Harper, H71@ . . 
. I  : r  

SGSJECT TRITIUM RELEASED - APRIL 1979 

Lonnie Morgan's enclosed memo shows that 52 Curies were released during 
the month of April at TA-35-2. 

JRH:ed 

Encl. (1) 

Dist.: J. E. Dunner, H-1, MS-401 
A. M. Valentine, H-1, MS-401 &# 
J. E. Hyder, H-1, MS-401 
Ray Garde, H-1, MS-336 
F i l e  N131, 1979, TA-35-2 . 



LOS ALAMOS ENTIFII-, L&EORATOF(Y 
YNIVERL or CALIFORNIA 

Telephone Ex:: 
LOS ALAMOS. NEW MEXlCO 1 1 S a 4  

OFFICE M E M O R A N D U M  
TO Johnny Harper, H-1, MS-401 DATE: May 10, 1979 

FROM Lonny Morgan 

' SUSJECT TA-35 TRITIUM STACK RELEASE FOR THE MONTH OF APRIL 

SYMBOL : H-1 ' 

MAIL STOP .550 

Stack re lease  for  TA-35 TSL-2, Rm. A-12 f o r  t h e  month o f  A p r i l  
i s  as fo l l ows :  

1 A p r i l  th rough 7 A p r i l  
7 

8 A p r i l  through 14 A p r i l  
7 

15 A p r i l  through 21 A p r i l  

2.0 x 10 pCI 

1.1 x 10 V C i  

7 1.41 x 10 V C i  
. .  

22 A p r i l  through 28 A p r i l  

0.42 l o 7  llci 
29 A p r i l  through 30 A p r i l  

0.31 x 10' V C i  

5.24 x 10' pCi ( t o t a l  pCi d ischarge f o r  t h e  month) 

5.4 x S C i / n l  (average f o r  the  month) 



STACK DISCFARC-2 RZFOST - CM9-8 - TA-21 

PERIOD OF: 3-23-79 to h-20-79 

. T V 7 L  uCi - s’l!.MX L m T I O N  D I S C ‘ i R G D  

3 3  i m x  A L ~  43; 414 

VOLLT4 OF A I R  AVERAGE 
DISCHARGED (d) uCi/ml 

1.95 Et13 2.23 2-12 

0.010 3.28 bll 3.05 E-14 - 313 IXCIBERATCR A m  

I 0.174 3.11 513 5.59 3-15 
413 PAIN A L Z A  

DIS’EtIEbTIOY : 

H. R. Bemiin, CMB-8, MS-342 1 .  
J. CaUZmore, E-1 L’. 

.- 

.. 



DP WEST i X A K E  AND EXHAUST 

BUILOIriG 146, 323, and 3AiN YAK.? b .  

NAIN VAULT EXHAUST TO BLK. 146 

T o t a l  uCi Average uCi/ml 

146 Intake 

Total  uCi A v e r a y  uCi/ml 

. 29.06 7.9 E-12 

Ueek - leek 

13. 
L 

0.001 1.20 E-15 1 

0 .OOk 4.80 E-15 

0.004 4.20 E-15 

9.20 . 2.5C E22 - 
576 1.56 E-10 

7k 5.21 z - n  
152 4.13 3-11 ' 16 

TOTAL : 

-. 0.002 2.40 E-15 -- 
0.oll 3.31 E-15 

324 Intake . 324 Exhaust 

Week 'Total  uCi Averaqe uCi/ml 

13 0 

. -  Yeek - . Tota l  uCi Averaqe uCi/ml 

14 0 - 14 0.058 1.58 2-14 - 
15 . 1.033 2.81 2-13 

~~ . .16 0 16 0.152 4.13.E-14 .. . .  
. .  

. . E .  

2' 
. _  

.! 

Distribution: 

Jere Grccn '$"B-11' I ,  /, 
J. Anderson, Q s 3 - l l  ; '  

H-1 DP Files i/ 

. . .  

.. 



I I 

! :: I LOS ALAMOS S l E N T l P l C  LABORATORY 
UNlVNRSlTY 01 CALIFORNIA 

u)8 ALAMOS. NEW MEXICO U7S44 

OFFICE MEMORANDUM 
I Jerome E. Emmer, -1 G m u p  Leader DATE, May 14, 1979 

Reviewed/Lab COUn9l 
td 

‘EX7 : A .  1.1. Valentine# 1 A l t .  G r o u p  Leader 
“‘ERG : Ikonis G .  Vasilik Leader, HPAL 

f i x .  Publicly ReleasaMejD 

J TO 

FROM i X i l l l E l l l  F. Ronem, li-1 - 
SUBJECT: S a c K  CISG-LARGE -3ZVXT 

SYMBOL I E-i-79 

Attached is the b!!rch 23, 1979 to April 20, 1979 Stack Mscharge 
Report. 

Cy: Dennis G .  Vasilik 
Ron Stafford 
F i l e  



STACK LOCATION 

-TA-2-9 

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

FE-44, FE-45, FE-46, ALPHA 

FE-44. FE-45, FE-46, BETA 

FE-46 I O D I N E  

(1) 

STACK DISCHARGE 

REPORTING PERIOD: 3-23-79 t o  4-20-79 

VOLUME OF A I R  
TOTAL pCi DISCHARGED . 
DISCHARGED DURING AVERAGE PRINCIPAL 

DURING PERIOD PERIOD (ml) uc i lml  ISOTOPE(S) . 

2.33 E+7 1.00 E+12 2.33 E-5 "Ar 

1.650 E+5 3.42 E+11 4.83 E-7 T r i t i u m  

0 5.75 E+13 0 Pu 

0 2.29 E+13 0. Pu 

0 1.42 E+13 0 Pu 

0.010 1 .31  E+13 7.63 E-16 Pu 

5.52 E+13 1.70 E - 13 Pu 9.364 

0.073 4.53 E+13 1.61 E - 15 u-235lU-238 

0.170 

0.022 1.17 E+13 1.88 I? - 15 u-235lU-238 

1 .25  E+13 1.36 E - 1 4  ' Pu 

0.172 3.60 E+13 4.78 E-15 u-235lU-238 ' 

0.043 2.92 E+13 , 1.47 E-15 u-235lU-238 

0 1.32 E+13 0 u-235lU-238 

0.042 1 .01  E+13 4.16 E - 15 u-235lU-238 

0.047 6.85 E+13 6.86  E - 16 Pu 

0 1.19 E+13 0 Pu 

0 8.49 E+12 0 Pu 

' Pu 2.55 E-16 0.002 7.83 E+12 

0 5.92 E+13 0 Pu 

0 2.37 E+13 0 Pu 

0 1.13 E+13 0 Pu 

0 '  1.30 E+13 0 Pu 

1.603 1.08 E+14. 1.48 E-14 Pu 

85 1.08 E+14 7.87 E-13 MFP 

8.000 1.47 E413 ' 5.44 E-13 1-131 



STACK L~CATION 

U-3-34 FE-52 

TA-3-35 PE-1 b 2 ALPHA 

TA-3-35 FE-3 ALPHA 

IA-3-66 FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA * 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

PE-9 ALPHA 

FE-10 ALPHA 

TA-21 DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E). FE-2 ALPHA 

BLDG. 3 (W) FE-1 dLPHA 

BLDG. 4 (W) FE-2 ALPHA 

401 (E) .FE-1 ALPHA 

401 (W) FE-1 BETA ' 

BLDG. 5 (E) FE-2 ALPHA 

BLDG. 5 (W) FE-2 ALPHA 

BLDC. 257 FE-6 ALpHA 

(2) 
STACK DISCHARGE 

REPORTING PERIOD: 3-23-79 to 4-20-79 

VOLLXE OF AIR 
TOTAL pCi DISCHARGED 
DISCHARGED DURING AVEBAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) uCi/ml ISOTOPE(S) 

1.960 E+6 1.71 E+12 1.15 E-6, Tritium 

0.275 1.82 E+13 1.51 E-14 U-235 

U-235 1.24 E-13 0.008 6.47 E+10 

0.638 . 1.72 E+13 3.71 E-14 U-238 

0.186 6.03 E+13 3.08 E-15 U-238 

0.114 1.34 E+13 8.51 E-15 U-235 

35.917 . 3.86 E+13 9.30 E-13 U-238 

804 3:86 E+13 2.08 E-11 Th-234 

0.146 2.95 E+12 4.95 E-14 U-238 

0.027 9.88 E+11 2.73 E-14 U-238 

2.054 9.88 E+11 2.08 E-12 , Th1234 

U-235lU-238 0.134 

0.006 1.06 E+13 5.66 E-16 U-235lU-238 

5.38 E+12 2.49 E-14 

0.114 3.40 E+13 3.35 E-15 U-235IU-238 

0.050 1.85 E+13 2.70 E-15 U-235kU-238 

0.012 

0.021 

0.022 

0.764 

0.006 

0 

0 

0 

0.005 

1.50 E+13 

1.63 E+13 

1.65 E+13 

2.21 E+13 

1.65 E+13 

2.27 E+12 

2.27 E+12 

2.98 E+13 

2.61 E+13 

2.53 E+12 

8.00 E-16 

1.29 E-15 

1.33 E-15 

3.46 E-14 

3.64 E-16 

0 

0 

0 

Pu 

Pu 

Pu 

Pu 

Pli 

Pu 

MFP 

Pu 

Pu 

Am-241 



STACK LOCATION 

TA-21 DP WEST 

BLDG. 530 MAIN FE-1 ALPHA 

BLDG. 150 FE-1 ALPHA 

BLDG. 324 FE-1 ALPHA 

313 M A I N  FE-1 ALPHA 

313 I N C I N .  FE-1 ALPHA 

413 MAIN FE-1 ALPHA ' 

TA-21 DP EAST 

BLDG. 209 FE-10 

TA- 33- 86 

TA-35-2 FE-11 

TA-35-7 FE-2 ALPHA 

FE-3 ALPHA 

FE-6 ALPHA 

FE-7 ALPHA 

BE-8 ALPHA 

3A-43-1 FE-14, 16 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-11 ALPHA 

FE-12 ALPHA 

FE-24 ALPHA 

FE-14, 1 6  BETA 

FE-9 BETA 

FE-10 BETA 

(3) 
STACK DISCHARGE 

REPORTING PERIOD: 3-23-79 - 4-20 - 79 

VOLUME OF AIR 
TOTAL PCi DISCHARGED 

DISCHARGED DURING AVERAGE 
DURING PERIOD PERIOD (ml) pcilrnl  

2.44 E-15 

4.05 E-15 

0.021 8.62 E+12 

0.068 1.68 2+13 

0 1.62 E+13 0 

43.414 1.95 E+13 2.23 E-12 

0.010 3.28 E+11 3.05 E-14 

0.174 3.11 E+13 5.59 E-15 

5.710 E+6 

6.100 E+8 

5.240 E+l 

0 
0 

0.006 

0.002 

0.011 

0 

0.013 

0.008 

0.006 

0.501 

0.216 
0.091 

1.59 E+13 

8.32 E+12 

9.68 E+12 

1.95 E+13 

9.15 E+12 

2.41 E+12 

4.01 E+12 

2.27 E+12 

8.89 E+U 

1.40 E+13 

1.73 E+13 

2.06 E+13 

1.85 E+13 

2.77 E+11 

8.89 E+12 

1.40 E+13 

1.73 E+13 

3.59 E-7 

7.33 E-5 

5.41 E-6 

0 

2.49 E-15 

4.99 l? - 16 
0 

1.24 E-15 

0 
7.51 l? - 16 

3.88 E-16 

3.24 E-16 . 

5.64  E - 14 

PRINCIPAL 
ISOTOPE (S) 

Pu 

Pu 

Pu 

.. U-235 

U-235 

U-235 

T r i t i u m  

T r i t i u m  

Tr i t ium 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

P-32 

P-32 

P-32 



(4)  
STACK DISCHARGE 

'REPORTING PERIOD: 3-23-79 - 4-20-79 

V O L m  OF AIR 
TOTAL VCi DISCH4RGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
STACK LOCATION DURING PERIOD PERIOD (ml) w W m l  ISOTOPE(S) 

FE-11 BETA 0.462 2.06 E+13 2.24 E-14 , P-32 

FE-12 BETA 

FE-24 BETA 

0.284 1.85 E+13 1.53 E-14 P-32 

0.027 2.77 E+11 9.75 E-14 P-32 

FE-43 ALELIA: 0.022 1.55 E+12 

TA-48-1 FE-11, 12, 13 ALPHA 0 6.44 E+13 

FE-11, 12, 13 BETA', 6.814 6.44 E+13 

FE-15, 16 ALPHA 0.049 6.16 E+13 

FE-15, .16 BETA 3.468 6.16 E+13 

FE-38, 40 ALPHA 0 3.11 E+12' 

FE-38, 40 BETA 0.420 3.11 E+12 

FE-45. 46 ALPHA 0.031 6.06 E+13 

FE-45, 46 BETA 11.783 6.06 E+13 

FE-51 ALPHA 0 1.64 E+12 

FE-51 BETA 0.010 1.64 E+12 

FE-54 ALPHA 0 7.00 E+12 

FE-54 BETA 0.021 7.00 E+12 

- TA-50 FE-1 ALPHA 0.037 2.69 E+13 

FE-1 BETA 0.331 2.69 E+13 

FE-2' ALPHA 0.015 . 4.80 E+13 

FE-2 BETA 3.748 4.80 E+13 

FE-3 ALPHA * 3.56 E+12 

FE-3 BETA * 3.56 E+12 

- TA-53 MAIN STACK, FE-3 1.25 %ID 1.66 E+13 

MAIN STACK, FE-3 0.015 1.66 E+13 

D WING FE-16 0 1.66 E+13 

*Stack s h u t  down s i n c e  6-9 due t o  HEPA modification. 

1.42 E-14 

0 

1.06 E-13 

7.95 E-16 

5.63 E-14 

0 

1.35 E-13 

5.12 E-16 

1.94 E-13 

0 

6.10 E-15 

0 

3.00 E-15 

' 1.37 E-15 

1.23  E-14 

3.12 E-16 

7.81. E-14 

- 

7.53 E-4 

9.04 E-16 

0 

U-238 

U-235 

WP 

U-235 

MFP 

U-235 

MFP 

Pu . 

MFP 

Pu 

.KFP 

Pu 

KFP 

Pu 

KFP 

Pu 

MFP 

Pu 

MFP 
C-11. N-13 
0-15, Ar-41 

Be' 

Be ' 



(5) 
STACK DISCHARGE 

REPORTING PERIOD: 3-23-79 t o  4-20-79 

. I  VOLuElE OF AIR 
TOTAL pCi DISCHARGED 
DISCHARGED DURING AVERAGE PRINCIPAL 

STACK LOCATION DURING PERIOD PERIOD (ml) pcilrnl ISOTOPE(S) 

Ik5.4 MAIN STACK PE-1 0 3.85 E+il 0 . Pu 

BOOM AIR EXHAUST FE-2 p 1.79 E+12 Pu 

- TA-55 NORTH STACK FE-15 0 1.91 E+13 0 Pu 

2.46 E+13 -0 Pu SOUTH STACK PE-16 . 0 

. .  

TOTAL 'MICROCURIES DISCHARGED 

PLUTONIUM 12.238 

U-235 44.700 

U-238 36.936 

Am-241 0.005 

1-131 8.000 Ar-41 2.33 E+7 

Th-234 ~ 0 6  TRITIUM 6.702 E+8 



... I I 

LOS A U M O S  dCIENTIFIC LABORATORY 
UNlVLRSlTI OF CALIFORNIA 

w s  AUMOS. NLW MEXICO a7a44 

OFFICE MEMORANDUM 
TO : Jerome E. Ixmnner, E-1 Group Leader DATE: 

TBRU : Dennis G. Vasilik, Leader, HTAL 
!CEW : A. M. Velentine, 3-1 A l t .  Group Lede 

FROM : W i l l i e m  F. Ranem, H-1 ks 

SUBJECT: S T A K  DISCZARGZ XEEWRT 

SYMBOL : R-1-79 

Attached. i s  the April 20, 1979 to m y  16, 1979 Stack ascharge 
Report. 

Cy: Deanis G. Vasilik 
Ron Stafford 
F i l e  



STACK LOCATION 

TA- 2- 9 

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21' ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

FE-44, FE-45, FE-46, ALPHA 

FE-44, FE-45, FE-46, BETA 

FE-46 IODINE 

(1) 

STACK DISCHARGE 

REPORTING PERIOD: 4-20-79 to 5-18-79 

V O L W  OF A I R  
TOTAL V C I  DISCHARGED 

DISCHARGED DURING AVERAGE ' PRINCIPAL 
DURING PERIOD PERIOD (ml) ucilrnl ISOTOPE (s) 

3.023 E+7 1.00 E+12 3.02 E-5 '1 Ar 

3.680 ~.+5 . 3.42 E+U 1.08 E-6 Tri t ium 

0 5.75 E+13 0 Pu 

0 2.29 E+13 0 '  Pu 

0 1.42 E+13 0 Pu 

0.008 1.31  E+13 6.11 E-16 Pu 

6.350 5.52 E+13 1.15 2-13 Pu 

0 -057 4.53 E+13 ' 1.26 2-15 . Ui235/U-238 

o .026 1.25 E+13 2.08 3-15 Pu. 

0.055 1.17 E+13 4.70 3-15 U-235lC-238 

0.639 - 3.60 E+13 1.77 3-14 U-235IU-238 

0.032 2.92 E+13 1.u) 3-15 U-235lU-238 

0.004 1.32 E+13 3.03 E-16 U-235IU-238 

0 1.01 E+13 0 U-235IU-238 

0 6.85 E+13 0 Pu 

0 1.19 E+13 . 0 Pu 

0 8.49 E+12 0 Pu 

0 .a19 7.83 E+12 1.15 E-15 Pu 

0 5.92 E+13 0 Pu 

0 2.37 E+13 0 Pu 

0 1.13 E+13 0 Pu 

0 1.30 E+13 0 Pu 

1.077 1.08 E+14. 9.97 3-15 Pu 

59 * 370 1.08 E+14 5.50 3-13 MFP 

23 1.47 Et13 1.56 E-I2 1-131 



(2) 
STACK D I S C W E  * K i l l  be reported later.&ae to ' 

UnclaMed release on 5-4-79. REPORTING PERIOD: 4-20-79 to 5-18-79 

STACK L~CATION 

TA-3-34 FE-52 

TA-3-35 FE-1 6 2 ALPHA 

D-3-66 FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

'FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPRA 

FE-9 ALPHA 

. FE-10 ALPXA 

TA-21 DP WEST ' 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E). FE-2 ALPHA 

' BLDG. 3 (W) FE-1 ALPHA 

BLDC. 4 (W) FE-2 ALPHA 

401 (E) FE-1 ALPHA 

401 (W) FE-1 BETA ' 

BLDG. 5 (E) FE-2'ALPHA. 

BLDG. 5 (W) FE-2 ALPHA 

BLDC.. 257 FE-6 -HA 
~ - ~~ 

VOLLXE OF AIR 
. TOTAL PCi DISCHARGED 

DURING PERIOD PERIOD ml ISOTOPE (S 
-3mQ &~~~~~~ p--?> 

Y -  1.71 E+12 Tri t f um 

DISCHARGED DURING AVERAGE. PRINCIPAL 

U-235 0 .om 1.82 E+13 4.63 3-15 

0.496 . . 1.72 E+13 ' 2.69 3-11: U-238 

0.19 6.03 E+13 2.16 E-15 U-238 

o .062 1.34 E+13 4.53 Z-15 U-235 

21.300 3.86 E+13 . 5.52 E-13 U-238 

371 
0.019 

0.024 

1.888.. 

0.038 

0.021 

0.025 

0 

3.86 E+13 

2.95 E+12 

9.88 E+11 

9.88 E+11 

5.38 E+12 

1.06 E+13 

3.40 E+13 

1.85 E+13 

9.61 E-= 

6.44 E-15 
Th-234 

Tb-232 

2.43 E-14 

1.98 X-15 

7.35 3-16 

0 

U-238 

Th-234 

u-235lU-238 

u-235lU-238 

U-235IU-238 

U-235/U-238 

0 1.50 E+13 0 Pu 

0 1.63 E+13 0 Pu 

0 1.65 E+13 0 Pu 

0 .a14 2.21 E+13 6.33 E-16 Pu 

Pu 1.70 3-15 0.028 1.65 E+13 

0 2.27 E+12 0 Pu 

0 2.27 E+12 0 !tFP 

0.016 2.98 E+13 5.37 E-16 Pu 

0 2.61 E+13 0 Pu 

0 2.53 E+12 0 Am-241 
- 



STACK LOCATION 

TA-21 DP WEST 

BLDG. 530 MAIN FE-1 ALPHA 

BLDG. 150 FE-1 ALPHA 

BLDG. 324 FE-1 ALPHA 

313 WAIN FE-1 ALPHA 

313 I N C I N .  FE-1 ALPHA 

413 WIN FE-1 ALPHA 

TA-21 DP EAST 

BLDG. 209 FE-10 

TA-33-86 

TA-35-2 FE-11 

TA-35-7 FE-2 ALPHA 

FE-3 ALPHA 

FE-6 ALPHA 

FE-7 ALPHA 

FE-8 ALPHA 

TA-43-1 FE-14. 16 ALPHA 

FE-9 ALPHA 

FE-10 kPHA 

FE-11 dPHA 

FE-12 ALPHA 

FE-24 ALPHA 

FE-14, 1 6  BETA 

FE-9 BETA 

FE-10 BETA 

TA-41-4 

. (3) 
STACK DISCHARGE 

REPORTING PERIOD: 4-20-79 to 5-16-79 

VOLUME OF AIR 
TOTAL pCi DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) pci /ml  ISOTOPE(S) 

0.005 8.62 E+12 5.80 3-16 

0.027 1.68 E+13 1.61 E-15 

0 1.62 E+13 0 

19.612 1.95 E+13 1.01 3-12 

o .016 3.28 E+11 4.88 Gl.4 

22.084 3.11 E+13 7.10 E-13 

7.680 wi 1.59 E+13 

6.4m E t 8  8.32 E+12 

l.m Ecg 9.b9 E+U 

0 1.95 E+13 

0 9.15 E+12 

0.003 2.41 E+12 

0 4.01 E+12 

0 2.27 E+12 

0.018 8.89 E+12 

0 1.40 E+13 

0 .oog 1.73 E+13 

0 2.06 E+13 

0 1.85 E+13 

0 2.77 E+11 

0.524 8.89 E+12 

0.248 1.40 E+13 

0.154 1.73 E+13 

1 -430 E+5 2.54 31-13 

4.83 3-7 

7;70 E-5 
1.15 3-4 

0 

0 

1.24 E-15 

0 

0 

2.02 E-15 

0 

5.20 E-16 

0 

0 

5.89 E-14 

1.n z-14 

8-90 3-15 

Pu 

Pu 

Pu 

U-235 

U-235 

U-235 

T r i t i u m  

T r i t i u m  

T r i t i u m  ' 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

PU 

Pu 

Pu 

Pu 

P-32 

9-32 

P-32 

Trltiluc 



(4) 
STACK DISCURGE 

' REPORTXNG PERIOD: 4-20-79 to 5-18-79 

V O L W  OF A I R  
TOTAL pCi DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
STACK LOCATION DURING PERIOD PERIOD (ml) pcilrnl  ISOTOPE(S) 

FE-11 BETA 0.441 2.06 E+13 2.14 2-1& P-32 

FE-12 BETA 0.3k1 1.85 E+13 1.84 3-14 P-32 

FE-24 BETA 0.166 2.77 E+11 5.99 EL13 P-32 

FE-43 ALELM: o .061 1.55 E+12 3.93 3-14 U-238 

TA-48-1 FE-11. 12,  1 3  ALPHA 0.015 6.44 E+13 . 2. i2  E-16 U-235 

FE-11. 12, 13 BETA 10.990 6.44 E+13 1.71 E-13 XTP 

FE-15. 1 6  ALPHA 0.083 6.16 E+13 1.35 E-15 U-235 

FE-15, 16  BETA 2.893 6.16 E+13 4.70 E-14 MFP 

FE-38. 40 ALPHA 0 3.11 ESl2' 0 U-235 

FE-38, 40 BETA 0.759 3.11 E+12 2.44 E-13 MFP 

FE-45, 46 ALPHA 0.066 6.06 E+13 1.09 5-15 Pu 

FE-45, 46 BETA lo .ow 6.06 E+13 1.66 3-17 MFP 

FE-51 ALPHA 0 1.64 E+12 0' 

FE-51 BETA o .013 1.64 E+12 7.93 S-15 

FE-54 ALPHA 0 7.00 E+12 0 

FE-54 BETA 0.005 7.00 E+12 7.14 s-16 

- TA-50 FE-1 ALPHA 0.090 2.69 E+13 3.75 E - 15 
FE-1 BETA 0.290 2.69 E+13 1_ 

FE-2 ALPHA 0 . 4.80 E+13 0 

FE-2 BETA 0.270 4.80 E+13 5.62 E-15 

FE-3 ALPHA Y 3.56 E+12 

FE-3 BETA it 3.56 E+12 

- TA-53 MAIN STACK, 'FE-3 9.55 Ek9 2-11 E+13 4.53 e 4  

MAIN STACK, FE-3 o .023 2.11 E+13 1.09 $ 4 5  

D WING FE-16 0 1.66 E+13 0 

Y Stack shut down since 9-6-78 6ue to XEPA filcer modification. 

Pu 

MFP 

Pu 

MFP /U- 2 3 7 

Pu 

MET 

Pu 

MFP 

Pu 

MFP 
C-11,  N-13 
0-15. Ar-41 

Be7 

B e  



( 5 )  , 

STACK D I S C ~ G E  
REPORTING PERIOD: 4-20-79 to 5-16-79. 

,.VOLUME OF AIR 
TOTAL UCi DISCHARGED 
DISCHARGED DURING AVERAGE PRINCIPAL 

STACK LOCATION DURING PERIOD PERIOD (ml) uCi/ml ISOTOPE(S) 

1cB=14 W I N  STACK FE-1 0 3.85 E+11 0 Pu 

ROOM AIR EXHAUST FE-2 0 1.79 E+12 0 Pu 

- TA-55 NORTH STACK FE-15 , o  1.91 E+13 0 Pu 

SOUTH STACK FE-16 . 0 2.46 E+13 0 Pu 

TOTAL MICROCURIES DISCHARGED 
PLUTONIUM 7.753 1-131 23 Ar-41 3-02 &7 * 
U-235 42.631 Th-234 373 TRITIUM 1.759 %9 

U-238 22.013 Beta (MFP) 84 p-32 1.874 

Am-241 0 NAp 9.55. &9 Be7 0.023 

+ h & & . s k u u  ?090 c; &Jc 



. .  
DP WEST iNTAKE AND EXHAUST 

BUILDING 146. 324, arid aAIN VAL':.: 
.. . 

M I N  VAULT EXHAUST TO 8LDG. 146 

T o t a l  u t i  Average uCi/ml 

0.003 3.60 E-15 

146 Intake 

i:=k - Tota l  uCi Average uCi/ml 
s 

17 . 188 5.11 73-11. 

la 83 2.25 E-u 

19 'Ir 1.96 3-11 

20 ' 40 1.09 z-11 

- .  

- 
- 
- . 
l0TAL : 383 2.60 E-11 

0 0 

0 0 

0.002 2.40 E-15 

o .005 1.51' 73-15 

324 Exhaust 324 Intake 

Tota l  uCi 

0 

.. Averaqe uC 
0 

Week - 
ii 
18 

19 

'20 

TOTAL : 

- 
- 
- 

Averaqe uCi/ml 

9..51 9-15 

7.06 E-15 

Total  uCi 

0.035 

0.026 0 0 
0' 

. n  

19 

20 

lOTAL : 

- 
- 

1.17 73-14 

l.n E-14 ' 

1.15 ~ 2 1 4  
. !. 

. .. 

0 .Ob3 

0.065 

0.169 

0 

0 

0 0 

Of s tr i but ion: 
J I.//.. .. 
k-lkwentm, 'rm-11 
J. Andereon, CLI-IJ.~ 
H-1 DP F i l e s .  



,. 
STACK DISCHARGE REFOFIT - CMB-8 - TA-21 

TOTAL uCi V O L W  OF AIR AVERAGE - 
STACK LOCATION DISCRARCED DISCEARCED @l) uCi/ml 

1.01 E-I2 313 P A I N  A m  19.612 1-95 E 4 3  

0.016 4.88 9-14 
313 INCINZXATOR ALPBA 3.28 E+U 

413 MAIN ALPHA 22 .os4 3.11 -13 7.10 E - 1 3  

DISTRIBUTION: 

E. R .  Bawum, CMB-8 MS-342 
J. C a U h r e J  H-1 



I I 

, ' L&S A L A M L  SCIENTIFIC LABORATORY 
UNIVCRSITY OF CALIFORNIA 

I W S  A U M O S .  NEW MEXICO 07S44 

'9 . .  - 

OFFICE MEMORANDUM . 
TO 8 Jerme E. Ibmer, A-1 Group Leader DATE, June 29, 1979 
TEIN : Dennis G. Vasil ik ader, HPAL 
THnr : A .  M. Valentine, &$at. Group Leader 

FROM : W i l l l a n !  F. Romero, H - 1  e- 
SUBJECT: STACK DISCBARGS m R T  

SYMBOL : H-1-79 

Attached is  the Yay 18, 1979 t o  June 15, 1979 Steck Discharge 
Report. 

Cy: Dennis G. Vasilik 
Ron Stafford 
E-1 f i l e  



STACK LOCATION 

z4-2-2 

TA- 3- 16  

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPIUL 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

(1) 
STACK DISCHARGE 

REPORTING PERIOD: 5-18-79 t o  6-15-79 

V O L W  OF A I R '  
TOTAL D C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD ( m l )  U C i l m l  ISOTOPE (SI 

2.350 &7 1.00 E+12 2.35 3-5 "Ar 

2.270 F& 3.42 E+11 6.64 E-8 T r i t i u m  

0 5.75 E+13 . 0 Pu 

0 2.29 E+13 0 Pu 

0 1 . 4 2  E+13 0 Pu 

0.007 1.31 E+13 5.3'; 3-16 Pu 

2 *e37 5.52 E+13 5.14 E-14 Pu 

. .  

0.022 4.53'E+13 4.86 E-16 U-235lU-238 

0 1 . 2 5  E+13 0 Pu 

0.032 1 . 1 7  E+13 2.73 E-15 U-235lU-238 

1.586 3.60 E+13 4.41 E-14 U-235lU-238 

0.130 2 . 9 2  E+13 4.45 E-15 U-235lU-238 

0 1.32 E+13 0 U-235lU-238 

o .006 1.01 E+13 5.94 E-16 U-235lU-238 

0 6.85 E+13 0 Pu 

0 1.19 E+13 0 Pu 

0 8 . 4 9  E+12 0 Pu 

0 7 . 8 3  E+12 0 Pu 

0 5.92 E+13 0 FU 

0 2.37 E+13 0 Pu 

0 1.13 E+13 3 Pu 

0 1.30 E+13 0 Pu 

FE-44, FE-45, FE-46, ALPHA o .025 1.08 E+14. 2.31 3-16 Pu 

FE-44, F 6 4 5 ,  FE-46, BEfA 35.310 1 .OB E+14 3.27 E-13 MFP 

FE-46 IODINE I2 .ooo 1 . 4 7  E+13 8.16 E-13 1-131 



STACK L~CATION 

XA-3-34 FE-52 

TA-3-35 FE-1 & 2 ALPHA 

XA-3-66 FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

' FE-9 ALPHA 

FE-10 ALPHA 

. TA-'Z~ ~ WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E). FE-2 ALPHA 

BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

401 (E) FE-1 ALPHA 

401 (W) FE-1 BETA ' 

BLDG. 5 .  (E) FE-2 ALm 

. BLDG. 5 (W) FE-2 ALPHA 

BLDG. 257 FE-6 ALpHA 

_--- A_.. -- 1. ._-_. 

(2) 
STACK DISCHARGE 

REPORTING PERIOD: 5-18-79 to 6-15-79 

VOLUME OF A I R  
TOTAL uci DISCHARGED 

DISCHARGED ' DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) ';Cf/ml ISOTOPE (S ) 

0 1 . 7 1  E+12 0 TK it iUm 

0.183 1.82 E+13 1.00 8-14 U-235 

0 -952 . 1.72 E+13 5.53 E-14 U-238 

0.439 6.03 E+13 7.28 E-15 U-230 

o .i68 1.34 E+13 1.25 ~ - 1 4  U-235 

76 3.86 E+13 1.97 E-= U-238 

579 3.86 E+13 1.50 z-ll Th-234 

0.055 2.95 E+12 1.86 E-14 . Th-232 

0.023 9.88 E+11 2.33 3-14 U-238 

1.981 9.88 E+11 ' 2-00 3-z Th-234 

0 .oa 5.30 E+12 1.26 3-14 u-235lU-238 

0 .op 1.06 E+13 2.83 E-15 u-235lU-238 

0.097 3.40 E+13 2.85 E-15 u-235lU-238 

0.054 . 1.85 E+13 2.92 E-15 u-235lU-238 

o .017 1.50 E+l3. 1.13 E-15 . Pu 

o .013 1.63 E+13 7.97 3-16 Pu 

0.020 1.65 E+13 1.21 E-15 Pu 

0 .  2.21 E+13 . 

0.014 1.63 E+13 

0 2.27 E+12 

' 0.005 2.27 E+12 

0.056 2.98 E+13 

0 2.61 E+13 

0 2.53 EC12 

- _n - -- 

0 

8.48 E-16 

0 

2.20 E-15 

1.95 E-15 

a 

Pu 

Pu 

Pu 

' m  

Pu 

Pu 

Am-241 
- 



I 

STACK LOCATION 

TA-21 DP WEST 

BLDG. 530 WIN FE-1 ALPHA 

BLDG. 150 FE-1 ALPHA 

BLDG. 324 FE-1 ALPHA 

313 MAIN FE-1 ALPHA 

313 INCIN.  FE-1 ALPHA 

413 MAIN FE-1 ALPHA 

TA-21 DP EAST 

BLDG. 209 FE-10 

TA-33-86 . 

TA-35-2 FE-11 

TA-35-7 FE-2 ALPHA 

FE-3 ALPHA 

FE-6 ALPHA 

FE-7 ALPHA 

FE-8 ALPHA 

3A-43-I, FE-14, 1 6  ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-11 ALPHA 

FE-12 ALPHA 

FE-24 ALPHA 

FE-14. 1 6  BETA 

FE-9 BETA 

FE-10 BETA 

ma-L7 _h 

(3) 
STACK DISCHARGE , 

REPORTING PERIOD: 5-18-79 t o  6-15-79 

VOLUME OF AIR 
TOTAL U C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) u C i / m l  ISOTOPE(S) 

0.198 8.62 E+12 2.30 E-14 Pu 

0.066 . 1.68 E+13 3-93 E-15 Pu 

0 1.62 E+13 0 Pu 

13 - 315 1.95 E+13 6.83 E-13 U-235 

0.024 3.28 E+11 7.32 9-14 U-235 

7.677 3.11 E+13 2-47 E-13 U-235 

8.8848 E+6 1.59 E+13 

1.670 a-9 8.32 Et12 

3.200 Ec7 7-26 E+12 

0 1.95 E+13 

0 9.15 E+12 

0 2.41 E+12 

0 4.01 E+12 

0 2.27 E+12 

0.007 8.89 E+12 

0 1.40 E+13 

0 1.73 E+13 

0 2.06 E+13 

0 1.85 E+13 

0 2.77 E+11 

0.655 8.89 E+12 

0.274 1.40 E+13 

0.119 1.73 E+13 

n 9 r;L ur72 

5.56 s-7 T r i t i u m  

2.01 E-4 T r i t i u m  

4.41 E-6 T r i t i u m  * 
0 Pu 

0 Pu 

0 Pu 

0 Pu 

0 Pu 

7.87 E-16 Pu 

0 Pu 

0 Pu 

0 Pu 

0 Pu 

0 Pu 

7.37 E-14 P-32 

1.96 z-14 P-32 

6.88 E-15 P-32 

n m r  ++...I 



.- - 1  

STACK LOCATION 

FE-11 BETA 

FE-12 BETA 

FE-24 BETA 

TA-46 FE-43 ALEtM: 

TA-48-1 FE-11, 12, 13 ALPHA 

FE-11. 12. 13 BETA 

FE-15. 16  ALPHA 

(4) 
STACK DISCHARGE 

REPORTING PERIOD: 5-18-79 to 6-15-79 

V O L W  OF A I R  
TOTAL pCi DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) U C i I m l  ISOTOPE(S) 

0 -391 2.06 E+13 1.90 E-14 P-32 

0.266 1.85 E+13' 1.44 3-14 P-32 

0.152 2.77 E+11 5.49 E-13 P-32 

0.320 1.55 E+12 2.06 E-13 u-238 

0 6.44 E+13 0 U-235 

16.700 6.44 E+13 2.59 E-13 MFP 

0.166 6.16 E+13 2.69 3-15 U-235 

FE-15. 16  BETA 3 .= 6.16 E+13 5.07 E-14 MFP 

FE-38, 40 ALPHA 0 3.11 E+12' 0 U-235 

FE-38. 40 BETA 5 .Bo9 3.11 E+12 1.87 E-12 ElFp 

FE-45. 46 ALPHA 0 6.06 E+13 0 Pu 

FE-45, 46 BETA 62 6.06 E + L  1.02 E-12 MFP 

FE-51 ALPHA 0 1.64 E+12 0 Pu 

FE-51 BETA .O .071 1.64 E+12 4.33 E-14 MFP 

FE-54 ALPHA 0 7.00 E+12 0 Pu 

FE-54 BETA 0.027 7.00 E+12 3.66 E-15 MFPIU-237 

TA-50 FE-1 ALPHA 0 2.69 E+13 0 Pu - 
FE-1 BETA 0.156 2.69 E+13 5.87 9-15 MFP 

FE-2 ALPHA 0 4.80 E+13 0 Pu 

FE-2 BETA 0.256 4.80 E+13 5.33 E-15 MFP 

FE-3 ALPHA * 3.56 E+12 Pu 

MFP 
C-11,  K-13 

FE-3 BETA * 3.56 E+12 

TA-53 M A I N  STACK, 'FE-3. 2.11 klo 2.11 E+13 1.00 3-3 0-15. Ar-41 

MAIN STACK, FE-3 0.038 2-1l E+13 - 1-60 E-15 Be7 

D WING FE-16 0 1.66 E+13 0 Be 

*Stack shut dam since 9-6-76 due t o  HEPP. modification. 
.. 



(5) , 

STACK DISCHARGE 
REPORTING PERIOD: 5-18-79 t o  6-15-79 

.VOLlME OF AIR 
TOTAL UCi DISCHARGED 
DISCHARGED DURING AVERAGE PRINCIPAL 

STACK LOCATION DURING PERIOD PERIOD (ml) pCi/ml ISOTOPE(S) 

Pu 0 3.85 E+11 0 MAIN STACK FE-1 

ROOM AIR EXHAUST FE-2 0 1.79 E+12 0 Pu 

TA-55 NORTH STACK FE-15 0 1.91 E+13 0 Pu 

SOUTH STACK FE-16 0 2.46 E+13 0 Pu 

TA-50 FE-4 BY?? 0.005 4.12 a12 1.21 E-i5 WP 

TA-56' F9-4 ALFlIA 0 .008 4.12 EA12 z.94 3-15 Fu 

- 
- 

TOTAL MICIUICURIES DISCHARGED 

PLUTONIUM 3.280 ' 1-131 ~ . ~ o  Ar-41 2.350 &7 

U-235 23.558 Th-234 561 TRITILW 1.711 Et9 

U-230 78 Beta (WP) 123 P-32 1.857 
0 MAP 2.1lo 3x0 Be' 0.038 Am-241 

. .  t i -  :la - 02s 



DP WEST IXTAKE AND EXHAUST . .  

' BUILDIEiG 146, j 2 1 ,  and X A i N  'VA!I.S 

PERIOD OF: 18, 1979 to h e  15-79. 

Meek - 
MI!I VAULT EXHAUST TO E L K .  146 

Total  uCi Average uCi/ml 

. .  146 Intake 

Total  uCi Average uCi/ml 

45 1.22 E-11.  

53  1.44 3-11 

67 1.82 E-11 

60 1.63 ~ - i i  

225 1 . 5 3  3-11 

k e  k 
21 
c 

21 

22 . 

23 . 

- 
- 
- 
. 24 - 
TOTAL : 

. 
0 0 

. o  0 

0 0 

0 .OM - 1.20 E-14 

0.010 3.01 E-15 

22 

23 
L 

C'  6'; . 
L 

'tlTtiL : 

324 Exhaust 

Total  uCi Average uCi/ml 

324 Intake 

Tot21 uCi Average uCi/ml 

.Gj6 i.32 ~ l k  

.185 5.03 E-14 

Week 

A 
. -  

22 - 
23 

. . 24 . .  - 
TOTAL : 

23 

24 
- .038 1.03 E-14 

.148 4.02 %14 

' O M  : .427 2.90 2 ~ 1 4 '  
"!. 
?. 

0 

. .  
.! .. 

D i  s t r i but i on : 

J. /;e+- - r343-11 J .  
J. Anderson, ma-u J . 
H-1 DP F i l e s  / 



STACK D I S C X A X E  RZPOXT - CG-8 - TA-21 
P i 3 I O D  O?: Mey 18-79 t o  June 15-79 

0.021; 3.28 F W l  7.32 E-14 313 IIGCIXZ3AkTC.S ALm 

2.47 E-13 7.677 - 3.11 a13 k13 h f i 1 J  A L r n  



.- 
.. 

.. . 
\. 

Reviewed/LabCwn’ I 
Publicly Releasable T$ 1’“ LO8 ALAMO- SCIENTIFIC LABORATORY 

UNlVCRslTY OF CALIFORNIA 
LOO A U M O S .  NEW HUlCO a7544 

OFFICE MEMORANDUM 

TO : Jerme E. iumner, H - 1  Group Leader DATE1 August 31, 1979 
Z-Ii3.l : Dennis G. Vssilik, LeaderAEPAL &ti 
“3 : A .  #. Wlell*,ine, E-1  A l t  roup LeaSer 
FROM : V i l l i m  7 .  Rmero, E-1 && 

SUBJECT: S U C X  DISW!.RG3 RE33RT 

SYMBOL I E-1-79 

Attechec? is the June 15, 1979 t o  July 13, 1979 Stack Xscherse 
Report.. 

Cy: Dernia G. Vasilik 
Roz StafforZ 
H-1 f i l e  



STACK LOCATION 

pl-2-9 

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

PE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

IT-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

.. 

(1) 

STACK DISCHARGE 

REPORTING PERIOD: 6-15-79’ t o  7 - -  13 79 

VOLIXE OF A I R  
TOTAL 1;Ci  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD ( m l )  ucilrnl ISOTOPE(S) 

1.810 E+7 1.00 E+l2 1.810 E-5 “ A r  

2.400 E+6 3.42 E+11 7.018 E-6 T r i t i u m  

0 5.75 E+13 0 Pu 

0 2 . 2 9  E+13 0 Pu 

. o  1.42 E+13 0 Pu 

0.037 1.31 E+13 2.82 E-15 Pu 

39.828 5.52 E+13 7.21 E-13 ’ Pu 

. .  

0.253 4.53 E+13 5.85 E-15 ti-235/U-238 

0 

0.031 1 . 1 7  E+13 2.65 E-15 U-235/U-238 

1.25 E+13 0 Pu 

3.218 3.60 E+13 8.94 E-14 u-235lU-238 

0.947 2.92 E+13 3.24 E-14 U-235/U-238 

0.026 1.32 E+13 1.97 E-15 . U-235/U-238 

0.019 1.01 E+13 1.88 E-15 U-235/U-238 

0 6.85 E+13 0 Pu 

0 1.19 E+13 0 Pu 

0 8.49 E+12 0 Pu 

0 7.83 E+12 0 Pu 

0 5.92 E+13 .O Pu 

0 2.37 E+13 0 Pu 

0 1.13 E+13 0 Pu 

0 1.30 E+13 0 Pu 

FE-44, FE-45, FE-46, ALPHA 0.059 1.08 fi+14. 5.46 E-16 Pu 

FE-44, FE-45; FE-46, BETA 18.610 1.08 E+14 1.72 E-13 MFP 

FE-46 IODINE .43.000 1.47 E+13 2.92 E-12 1-131 



STACK LOCATION 

U-3-34 FE-52 

TA-3-35 FE-1 6 2 ALPHA 

n-3-66 FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

TA-21 DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E). FE-2 ALPHA 

BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

401 (E) FE-1 ALPHA 

401 (W) FE-1 BETA ' 

BLDG. 5 (E) FE-2 ALPHA. 

BLDG. 5 (W) FE-2 ALPHA 

BLDG. 257 FE-6 ALpHA 

BLDG. 257 FE-4 ALPHA 

(2) 
STACK DISCHARGE 

REPORTING PERIOD: 6-15-79 to 7-13-79 

VOLLIE OF AIR 
TOTAL pC1 DISCHARGED 
DISCHARGED DURIKG AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) pCiIm1 ISOTOPE(S) 

0 1.71 E+12 0 Tritium 

n 607 1.82 E+13 3.83  E - 14 . U-235 

0 

0 

0 

0.031 

0 

0 

0.005 

0.069 

0.034 

0.003 

1.72 E+13 

6.03 E+13 

1.34 E+13 

3.86 E+13 

3.86 E+13 

2.95 E+12 

9.88 E+11 

.9.88 E+11 

5.38 E+12 

1.06 E+13 

3.40 E+13 

1.85 E+13 

1.50 E+13 

1.63 E+13 

1.65 E+13 

2.21 E+13 

1.65 E+13 

2.27 E+12 

2.27 E+12 

2.98 E+13 

2.61 E+13 

2.53 E+12 

1.49 E-14 

1-12 E - 14 
9.63 E 4 5  

2.64  E-12 

- 
3 7  E-14 

6.88 E-14 

5.63 E-12 

- 
5.19 F - 15 
1 . w  F. - 1 5  

5.08 E-15 

0 

0 

0 

1.40 E-15 

0 

0 

2.20 E-15 

2.31 E-15 

1.30 E-15 

1.19 E-15 

U-238 

U-238 

'U-235 

U-238. 

Th-234 

Th-232 

U-238 

Th-234 ' 

'U-238 

u-235lU-238 

u-235lU-238 

u-235lU-238 

- 

Pu 

Pu 

PU 

Pu 

Pu 

Pu 

!4TP 

Pu 

Pu 

Am-241 

n.nib 1 . q R  F.+17 7 n7 w-15 D.. 



(3) 
,STACii DISCURGZ 

~ P O X T I N G  PERIOD: 6-15-79 to 7-13-79 

' VOLLXE OF AI3 
TOTAL LCi !I IS C H 4 R G 3  
DISCXAXGED DUXING AVERGZ P31XCIIAL 

STACK S3CATIOK 3LFtIXG PEBIOD ?F,Bi3D [ml) , L C Y d  ' ISOTCPE(S) 

.. -A-21 z? L'ST 

BLX. 530 YAIY B3-1 L P M  0.035 8.62 E+12 4.06 E-15 Pu 

BLDG. i50 FE-1 AL?F!l 0.06 6 1.68 Z+13 3.93 E-15 Pu 

BLDG. 324 FE-1 ALPU 0.06 6 1.62 E+13 4.07 E-15 ?U 

313 %IN FE-1 233 32.281 1.95 E+13 1.65 E -12 U-235 

313 INC;?I'. z-1 XLPW n.17R 3.29 :til - U-235 

3 . 2  E+13 ' 7 97 P - 17 E-235 413 UI31 ?E-: =??A - 
TA-21 EP EAST 

BLDG. 209 YE-10 1.748 E+7 1.59 9+13 1.099 E-6 T r k i u n  

TA-33-86 i . ,.1. I _ . *  -. ., I 8.32 E+12 1.923 E-4 SZi::U 

:A-35-7 FZ-2 .%?HA 

FE-3 A;?= 

FE-6 LYkl  

F I - 7  A.L?FA 

FE-8 ALPtW 

TA-Ll-L 

TA-43-1 FE-ih, 15 Ai2X.4 

FE-4 .Eltw 

F 9 - 1 0  -ALP% 

FE-11 &?SA 

FZ-12 

FE-26 ALlYA 

FE-14,  16 3ETA 

FE-9 BETA 

FZ-LO 3ETA 

0.082 

n 

n 
o.001 

n.779 - 
0.105 

1.95 E+i3 

9.15 EC12 

2.41 E+12 

4.01 E-12 

2.27 Ei12 

2.54 Z+13 

8.89 E+12 

1.40 Z-13 

i.73 E i 1 3  

2.06 E+L3 

1.85 E+13 

2.77 E+11 

8.80 E+12 

1.40 E+13 

1.73 E+13 

?.A 

PU 

PU 

- 
9.22 E-15 

n 

0 

n 
3.61  E - 15 

1 . 1 7  R l d  

6.07 E-15 

- 

:ritiun 

PI?. 

?U 

Pu 

Pu 

Pa 

?-32 

P-32 

?-32 



( 4 )  

STACK DISCLARGE 
REPORTING PEBIOD: 6-15-79 to 7-13-79 

VOLLPE OF AIR 
TOTAL L C i  3ISCFMGEII 

DISCXiRGED DLXIXG AVERAGE P R I S C  iPiU 
,STACK L X X i O X  DL'RIIIG FERICD ?ERIOD (ml: :Gild ISOTO?E(S) 

0.365 2.06 E+13 1.77 E - 14  1-32 FE-11 BZT.4 

F5-12 ZETA 0.240 1 . 8 5  E+13 1.30 E-14 ?-32 

FE-2L 3ET.4 0.171 2 . 7 7  E i l l  6.17 E - 13 P-32 

- T A 4 6  FE-43 ALTLi 1.L12 1 . 5 5  E+12 U-238 

x - L a - 1  FE-11, 1 2 ,  13 ALP= 0.008 6.46 Z-i-13 1.24 E-16 3-235 

FE-11, 12, 1 3  BETA 11.858 6.6' E+13 1.84 E - 13 S P  

FE-15, 1 6  ALP= . 0.147 6.15 E+13 2.39 E - 1 5  u-235 

FE-15, i6 BETA 7.057 5.16 5+13 4.96 A - 14 HFP 

FE-39. LO ALPFA 0 3.11 '12 0 U-235 

FE-38, 53  3EY.A 0.453 3.11 E+lZ 1.46 E-13 XF? 

FZ-45, 46 S 2 F - i  0 6.06 E i 1 3  0 23 

FE-45. 46 BETA 97.8911 
FE-51 .G.?F-i 0 1.54 Ei12 0 PC 

6.05 E+13 1.56 C - 1 7  W P  

FE-51 3ETA 0.026 1.64 Ei-12 1.58 E - 14  FfFP 

FE-54 AI.?% 0 7.00 E+12 ' 0. pu 

7.00 E+12 1-76  A - 1 &  t?.F?/L'-237 

2.69 E713 R 5 5  C - 16 Pu 

YE-56 BETA 'A 

FZ-5 BETA 0.227 2.59 E+L3 8.44 615 ?EP 

n n7? Til-50 7:-1 AL?FA - 

FE-2 .4L?€Li n.049 4.80 E-13 - Pu 

FZ-2 BETA 0.578 6.80 E+13 --L ?EP 

1 - 0 2  E 15 

FE-3 ALFFA n.371r 3.55 Z+L? . 1 ni F - l ?  ?U 

FZ-3 3ETA n 3.56 E+i2 7 ?n P - I L  E? 

FZ-4 ALPFA 0.045 4 . 1 2  1.09 E - 14 ?U 

4 . 1 2  E+12 - UFY 6-07 E 15 FE-6 BETA 0.1125 



. ,(3 
STACK .~ISCKAEEGE 

. REPOXING IERIOD: 6-15-79 t o  7-13-79 

VOLLX OF Ai3 
TOTAL ';Ci DISCPXlGB9 

DISCURGE9 CLBIX AVVE3AS.E ? R X C I ? A L  
STACK WCATIOY E X N G  IEZIOI! PEIIOD (~1) uCi/ml ISOTOPF(S) 

C-li. N-13, 
8.25 E-4 c-15, A r - 4 1  :A-53 ? M A  STACK, FE-3 1-740 3 l . O  2..11 ~ + 1 3  - 

MAIS STACK, E-: " 0.022 2.ll E+13 1.04 r - 7 ~  ~ e '  

D SIX ?+15 , n 1 . 6 6  S+i3 0 ~ e '  

- .. 

:A-54 ?WIN STACK FZ-1 n 3 .85  S+lI n PU 

ROOM A I R  EXiXLST FE-2 n nm 1 . 7 9  E+lZ Pu 

NCRTTS STACK F E - 3  0.012 1 . 9 1  E+13 6.28 P. - l f i  PU 

SCUTH STACK ?E-16 0 2.46 E+L3 n ?3 

- TA-18 FE-1 0 1.13 E+12 0 U-235 

TOT.= YIC3CCCIIES CISCF-LXGEZI . 

PLUiONIUM 4n.947 1-131 4 3 . 0 0 0  e-41 2 . 8 1 0  E+7 

U-235 47.308 3 - 2 3 4  776 TRITI'LX 1.620 E+9 

U-238 106 Beta (CP) 129 P-32 1.767 

An-261 0.003 ?IAp 1.740 E+lO 3+' 0.022 

tk- 131 os3 



.- 

STACK DISCHARGE REPORT - CMB-8 - TA-21 

. TOTAL uC1 VOLUME OF A I R  AFRACE 
STACK LOCATION DISCFARGED DISCHARGED @I) uCi /ml  

1.65 E-= 1-95 E 4 3  32.281 313 MAIK ALPRA 

0.128 ' 3.28 Ecll 3-90 E-13 313 INCINERATOR ALWA 

9 221: 3.11  -13 2.97 E-13 413 VAIN ALPHA 

DISTRIBUTION: 

A. R .  Baxman, C M B - ~  MS-342 
J. O S l l h O ~ ,  E-1 



28 ' 

.TOTAL : 

- 

DP WEST INTAKE AND EXHAUST 

BUILDING 146, 324. and M A i N  V A K T  

146 Intake 

Tota l  uCi Average uCi/ml 

' 6 2  1.58 Z-11  

. 

367 9-97 E - U  

69 1.87 E-11 

148 4.02 . E - l l  

646 4.39 E-ll ' 

. 

' Ueek - 
25 

.25 
- 

27. . - 
' 28 

TOTAL : 

- 

MAIN VAULT EXHAUST TO .BLDG. 146 

Tota l  uCi 

o ,015 

0 -295 

0 -075 

0.4'56 

0.841 - 

Total  uCi 

0.002 

0.002 

0.006 

Average uCi/ml 

2 . b  3-15 

2.40 E-15 

7.20 Z-15 

0 

0 .olo 

' 0  

3.01 E-15 

Yeek 

25 

26 

27 . 

28 

TOTAL : 

- 
-- 
- 

324 Intake 

Average uCi /ml  

4.08 E-15 

8.02 E-14 

2.04 E-14 

1.24 'E-13 

5.72 Ed4  
i '! . -. 

. .! 

D i s  tr i but ion  : 

U. Maraman,'TdB-ll 
J. Anderson, ma-u 
H-1 DP F i l e s  

Week . -  

3 
26 

27 

. .  28 

- 
- 

TOTAL : 

. .  

324 'Exhaust 

Total uCi Average uCi/ml 

0.051 . . 1.26 E-14 

' 0  0 

0.015 3.70 E-15 

0 0 
. .  
0 :066 ' 5.24 E-15 



I I . I .  

LOS A U M O s  6CIENTIFIC LABORATORY 
UNIVKRSITY OF CALIFORNIA 

Loll A U M O S .  NEW MEXICO ll7B.4 

. .  

OFFICE MEMO NDUM 
I Jerome E. Emmer, H-1 Gr3up Leader v DATE, September l9, 1979 

&/ 
TO 

%Ru : Dennis G. Vasilik, Leader, BPAL 

THRU : A. M. Valentine, E-1 Alt. Group Leader 
' William F. Romero, H-1 

SUBJECT: STACK DISCHARGE RZPORT 

SYMBOL :' H-1-79 

Attached is the July 13, 1979 to August ID, 1979 Stack Discharge 
Report. 

Cy: Dennis C. Vasilik 
Ron Stafford 
H-1 file 



STACK LOCATION 

JA-2-9 

TA- 3- 16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

PE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

FE-44, FE-45, FE-46. ALPHA 

FE-44, FE-45, BE-46. BETA 

PE-46 I O D I N E  

(1) 
STACK DISCHARGE 

-13-79 t o  8-10-79 REPORTING PERIOD: 7 

VOLUME OF A I R  
TOTAL PCi DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (d) ucilrnl ISOTOPE (S)  

2.165 a7 1.00 E+12 2.16 E-5 ‘ l A r  

Tr i t ium 2.330 Et5 3.42 E+11 6.81 2-7 

0 5.75 E+13 0 pu . 

0 

0.001 

0.054 

32.264 

o ,056 

0 .og2 

o .061 

1.416 

0-193 

0 

0 

. 0.042 

2.29 E+13 

1.42 E+13 

1.31 E+13 

5.52 E+13 

4.53 E+13 

1.25 E+13 

1.17 E+13 

3.60 E+13 

2.92 E+13 

1.32 E+13 

1 .01 E+13 

6.85 E+13 

0 Pu 

7.75 E-16 Pu 

4.12 E-15 Pu 

5.84 E-13 Pu 

1.24 E-15 u42351u-238 

7.36 E-15 Pu 

5.21 E-15 u-235lU-238 

3.93 E-14 U-235/U-238 

6.61 E-15 u-235lU-238 

0 u-235lU-238 

0 u-235lU-238 

6.13 E-16 Pu 

0 1.19 E+13 0 Pu 

0 8.49 E+12 0 PU 

0 7.83 E+12 0 Pu 

o .063 5.92 E+13 1.06 E-15 Pu 

0 2.37 E+13 0 Pu 

0 1.13 E+13 0 Pu 

0 1.30 E+13 0 Pu 

0.113 1.08 E+14. 1.05 8-15 Pu 

18.930 1.08 E+14 1.75 E-13 MFP 

16.000 1.47 EC13 1.09 E-= 1-131 



STACK L~CATION 

T m  FE-52 

TA-3-35 FE-1 & 2 ALPHA 

1A-3-66 FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

TA-21 DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E) FE-2 ALPHA 

BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

4 0 1  (E) FE-1 ALPHA 

4 0 1  (W) FE-1 BETA 

BLDG. 5 (E) FE-2 ALPHA 

BLDG. 5 (W) FE-2 ALPHA 

BLDG. 257 FE-6 ALPHA 

BUG. 257, F3-4 ALFHA 

(2 )  
STACK DISCHARGE 

REPORTING PERIOD: 7-13-79 t o  8-m-n 
VOLUME OF AIR 

TOTAL U C i  DISCHARGED , 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD ( m l )  p c i l m l  ISOTOPE(S) 

0 1 . 7 1  E+12 0 T r i t i u m  

0 e757 1.82 E+13 4.16 E-14 ' ti-235 

1.196 

0.516. 

1.470 

60.755 

340 

0.085 

. 0.096 

6.301 

0.044 

0.005 

0.158 

0 mO39 

1.72 E+13 

6.03 E+13 

1 . 3 4  E+13 

3.86 E+13 

3.86 E+13 

2.95 E+12 

9.88 E+11 

9.88 E+11 

5.30 E+12 

1.06 E+13 

3.40 E+13 

1.85 E+13 

6.95 9-14 

8.56 E-15 

1.10 E-13 

1.57 E-12 

8.81 3-12 

2.88 E-14 

9.72 E-14 

6.38 x-12 

8.18 E-15 

4.72 3-16 

4.65 E-15 

2 . n  3-15 

U-238 

U-238 

U-235 

U-238 

Th-234 

Th-232 

U-238 

Th-234 

. .,'U-238 

U-235lU-238 

U-235lU-238 

U-235lU-238 

- 

0 1.50 E+13 0 Pu 

. O  1.63 E+13 0 Pu : 

0 1.65 E+13 0 Pu 

0 2 . 2 1  E+13 

0 1.65  E+13 

0 2.27 E+12 

0.002 2.27 E+12 

0 2.98 E+13 

0.035 2 . 6 1  E+13 

2.53 E+12 0 

0.012 1.98 a12 

0 Pu 

0 Pu 

0 Pu 

8.81 E - 1 6  MFP 

1.34 E - 1 5  Pu 

6.06 3-15 Fu 

0 Pu 

h 2 4 1  0 



kTACX LOCATICIK 

7A-21 3P  k i S T  

BLDG. 530 YAZN ?E-i .L?t!! 

BLDG. 150 FI -1  &?HA 

BLCG. 2% FE-1 Ai?Ii4 

313 ?A3 FE-1 UPYA 

213 I Y C I N .  FZ-1 . C P H  

413  YAIY FX-1 .ALP:% 

TA-21 CP 3 S T  

BL3G. 209 FE-10 

TA- 33-E6 

TA-35-i F'r-2 &?FA 

FE-3 G ? F A  

FZ-6 X P t W  

FE-7 AXE!! 

FE-8 AL?U 

'IA-il-4 

TA-43-1 ?E-X, 1 6  >L?U 

FE-9 X P F A  

FE-10 A L P S  

PE-11 -4L?!L4 

FE-12 &PEA 

FE-20 ALP?! 

FE-14, 15 SETA 

FE-9 SETA 

F9-10 BSTA 

(3)  
,STACK DISCFUGE 

RZPORTIYG PEXO:: 7-13-79 t o  8-10-79 

o .006 8 . 5 2  5+12 6.96 2-16 u 

0.log 1.58 S+13 6.49 3-15 PU 

0 1.62 Z+13 0 ?U 

25 -132 1 . 9 5  Z+13 1.29 E-l2 Y-235 

0 .o& 3 . 2 3  5+11 2.62 E-13 6 2 3 5  

26.072 3.11 E+13 8.38 E-13 E-255 

5.760 Et6 1.59  E+13 3.62 E-7 Tri : icn 

2.510 Ec9 8.32 E + 2  3.02 8-4 TTICiUE 

0 1 . 9 5  XiL3 0 C i l  

0 9.15 E i 1 2  0 ?U 

- 

0 .on 1 . 4 1  Z+12 4.56 E-15 p11 

0 b . O 1  5+12 0 Pu 

0 2.27 2 ~ 1 2  0 ?U 

2.900 Ec7 2 . 3  E ~ 1 3  1.14 E-6 Triciam 

0.007 8.89 S+12 7.87 E-16 PU 

0 L.bO E i 1 3  0 Pu 

0 1 . 7 3  B+13 0 Pu 

0 2.06 E i l j  0 ?U 

0 1.55 3 1 3  0 PII 

0 2.77 E+11 0 €3 

0.438 3.83 SA12 4.93 E-14 P-32 

0 . l l4  1 .40  E+i3 8.1h 3-15 ?-32 

0.099 1 . 7 3  E+13 5 - P  E-15 P-32 



('1 
>TACK D I S C X X G 2  

REPORTISG PERIOD: 7-13-79 t o  8-10-79 

VOL'm CF A I 3  
TOTAL uci D IS C W S E D  

DISCSAXGED CL'3IYG AVEX4GE P X i N C I P U  
>TACK LOCAKON D X I B G  ? E 3 1 0 3  PERIOD (m') Xiiml ISCIOPX(S) 

FZ-11 3 X A  0.275 2.06 I+i3 1.33 E-14 ?-32 

FE-12 33'IA 0.198 i.a5 E-13 1.07 E-14 1 - 3 2  

FE-24 SETA o .036 2.77 E i l i  1.30 9-13 ?-32 

- TA-46 ?E-43 AI.?= 0.021 1.55 H i 1 2  1.35 E-14 U-238 

TA-48-1 PE-11, 1 2 ,  13 AL?'tti 0 6 . L 4  E i l 3  0 G-235 

FE-11, 12,  13 3 E 3  2.299 6 . 0 4  E+13 3.57 E-14 ' XFP 

E-15, 16 3ETA 2.333 6 . 1 6  E-13 3.79 E-14 ' W P  

FZ-38, 40 SETA 0.390 3.11 EA12 1.25 E-U Z? 

FE-45, $6 ALPFA 0 A33 6.06 E+:3 5.45 E-16 ?c 

FE-45, 46 BETA 2 -937 6 . 0 6  E+13 4.85 E-14 E P  

FE-15, 15 M P W  0.728 5 . 1 5  3 1 3  1.18 E-14 U-235 

FE-38, KJ ALPFA 0 3.11 5+12 0 iJ-235 

FE-51 ALPHA 0 1 . 6 4  E + E  0 ?U 

x - s i  a m  0 1 . 5 4  E+12 0 H?? 

FE-54 ALPHA 0 .004 7.20 Xi12 5.71 E-16 PU 

FE-56 3E?A 0.022 . 7.00  3212 3.14 E-15 rn!U-237 

TA-SO FE-1 ALPFA 0 2 . 6 9  E+l3 0 P u  - 
E-1 33% 0.195 ' 2.65  E 2 1 3  7.25 3-15 9.2 

FE-2 .U?FA 0 6.80 2+13 0 PU 

FB-2 SETA 0.168 4.SC E i 1 3  3.50 E-15 MF? 

FE-3 AL?W 1.369 3.56 2+12 3.85 E-13 . pu 

F'9-3 SETA 0.181 3 . 5 6  E+1? 5.08 E-14 E P  

FE-6 =?FA 0 4.12 Z+12 0 pu 
FE-4 3E-A 0.003 0 . 1 2  E+12 7.28 E-16 MTu 

FZ-15 -X.?HA 0 2.17 EA12 0 pu 

F9-18 BETA 0.003 2 7 7  2 + 7 7  1.38 E-15 u1-) 



. ,(5) 
STACK DISCIGAGE 

RE?ORTIh'G IERIOD: 7 -13-79 to 8-10-79 
VOLLrn  03 AI4 

TOTAL SCi DISCIWRGED 
DISCEUXGE3 3LXNG AVEUGZ JXIXCIP-AL 

STACK LOCAZJN 3 L S I N G  IEBICI) PESIOC (d) 2Ci?Ul ISOT3PZ ;SI 
C- 1, 5-13 

TA-53 MIS SPACK, Z - 3  1-59 2-11 E+13 7.54 E-4 0-15, Ar-hl 

%IN STACK, PE-3 0.022 2.11 ~ + 1 3  - 1.04. E-15 Be' 

D X K G  FE-16 0 1.66 E+13 0 Be' 

- TA-54 !%\IN STACii ?E-1 0 3.85 E+11 0 13 

RCOM AIR 9 E X I S T  PE-2 0 1.79 9-12 0 Pu 

XOR'l?I STACK FE-15 0 1.91 E+13 0 PJ 

SGL'T3 STACK E-16 0 2.46 EV13 0 ?U 

- m-18 m-1 0 1.13 ECZ 0 .  U-235 



LOS ALAMOb dClENTlPlC LABORATORY 
UNlVl?RSlTV OF CALIPORNIA 

LOO ALAMO8. NEW MEXICO 878.4 

OFFICE M E M Y N D U M  
TO I Jer& E. Ibnmer, 8-1 Group Leader DATE, September 21,. 1979 . 
ZRIJ : Dennis G, Vasilik ader HPAL 1964 
E 3 U  : A. M. Valentine, MAlt. Group Leader ReviewedRab Coun 

Publicly Releasable 
FROM I william F. aomero, ~ - 1  ks 

I .  

SUBJECT: S'IACX EISCFARGI R m R T  

SYMBOL : H-1-79 

Attached i s  the A u g u s t  10, 1979 to September 7, 1979 Stack Discharge 
Report. 

Cy: Dennis G. Vasilik 
R o n  Stafford 
€1-1 file 



STACK LOCATION 

a - 2 - 9  

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPEA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

. FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

FE-44, FE-45, FE-46, ALPHA 

FE-44, FE-45, FE-46, BETA 

FE-46 I O D I N E  

(1) 

STACK DISCHARGE 

REPORTIXG PERIOD: 8-10-79 t o  9-7-79 

VOLUME OF AIR 
TOTAL V C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) ; I C i / m l  ISOTOPE (s) 
3.450 F + L  1.00 E+12 3.45 3-5 “ A r  

2.000 a 5  3.42 E+11 5.88 3-7 T r i  e ium 

0 5.75 E+13 0 Pu 

0 2.29 E+13 0 Pu 

0 

0.024 

29.9& 

o .052 
0 .om 
0.019 

2.172 

0.528 

0 

o .015 

0 

0 

1.42 E+13 

1.31 E+13 

5.52 E+13 

4.53 E+13 

1.25 E+13 

1.17 E+13 

3.60 E+13 

2.92 E+13 

1.32 E+13 

1 .01  E+13 

6.85 E+13 

1.19 E+13 

0 8.49 E+12 

0 7.83 E+12 

‘ 0  5.92 E+13 

0 .OE 2.37 E+13 

0 1.13 E+13 

0 1.30 E+13 

0.118 1.08 E+14. 

52.510 1.08 E+14 

1l.Ooo 1 .47  Et13 

0 

1.83 3-15 

5.43 E-13 

1.15 E-15 

8.m E-16 

1.62 E-15 

6.03 9-14 

1.81 E-14 

X.48 E-15 

0 

Pu 

Pu 

Pu 

U-235/U-238 . 

Pu 

u-235iu-23a 

U-235lU-238 

U-235/U-238 

U-235IU-238 

U-235IU-238 

Pu 

Pu 

0 Pu 

0 Pu 

0 Pu 

5.06 E-16 Pu 

0 Pu 

0 Pu 

1.09 E-15 Pu 

4.86 E-13 MFP 

7.48 3-13 1-131 



STACK LOCATION 

TA-3-34 FE-52 

TA-3-35 FE-1 b 2 ALPHA 

FE-8 ALPHA 

FE-9 ALPHA 

PE-10 ALPHA 

P E 1 3  ALPHA 

FE-13 BETA 

PE-24 ALPHA 

FE-26 ALPHA 

PE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FF-9 ALPHA 

FE-10 ALPHA 

TA-21 DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E) FE-2 ALPHA 

BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

401 (E) PE-1 ALPHA 

401 (W) FE-1 BETA 

BLDG. 5 (E) FE-2 ALPHA 

BLDG. 5 (W) FE-2 ALPHA 

BLDG. 257 PE-6 ALPHA 

BLDG. 257 F3-4ALpHA 

(2) 

STACK DISCHARGE 

REPORTIYG PERIOD: 8-10-79 to 9-7-79 

VOLLm OF A I R  
TOTAL V C i  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) VCilml ISOTOPE(S) 

0 1 . 7 1  E+12 0 Tr i t ium 

0.567 1.82 E+13 3.11 E-14 U-235 

1 - 5 9  

0 * 352 

0.567 

21.222 
< 

150 

0.027 

0.029 

4.835 

0.042 

0.007 

0.685 

0.216 

1.72 E+13 

6.03 E+13 

1.34 E+13 

3.86 E+13 . 

3.86 E+13 

2.95 E+12 

9.88 E+11 

9.88 E+11 

5.38 E+12 

1.06 E+13 

3.40 E+13 

1.85 E+13 

9.29 E-14 

5-64 3-15 

4.23 3-14 

5.50 E-13 

3.89 Z-12 

9.15 E-15 

2.93 $14 

4.89 E-12 

7.81 E-15 

6.60 3-16 

2.01 E-14 

1.17 E-14 ' 

U-238 

U-238 

U-235 

U-238 

Th-zw 
- Th-232 

U-238 

Th-234 

.. . U-238 

u-235fU-238 

U-235/U-238 

c-235lU-238 

0 1.50 E+13 0 Pu 

0 

0 

0 

0.024 

0 .m2 

0.003 

0.003 

1.63 E+13 

1.65 E+13 

2 . 2 1  E+13 

1.65 E+13 

2.27 E+12 

2.27 E+12 

2.98 E+13 

2.61 E+13 

2.53 E+12 

1.98 E+= 

0 

0 

0 

1.45 Z-15 

0 

8.81 E-16 

0 

0 

1.19 E-15 

2.02 P-15 

Pu 

Pu 

Pu 

Pu 

Pu 

MFP 

Pu 

Pu 

Am-241 

PI. 



0 .Ob9 8.62 :+:2 5.66 E-15 111 

0.112 1.68 E+13 6.67 E-15 PU 

0.027 1.52 5-13 1.67 E-15 p.4 

12.464 1.95 E+13 6.39 2-13 U-225 

0.286 3.29 5+11 6-72 E-13 17-235 

15.658 3.11 3-13 5.03 E-13 E 2 3 5  

TA-21 3P %ST 

?riCum BLDG. 209 E-12 5.213 E+6 1.59 E-ii13 3.28 E-7 

TA-33-9 6 1.700 EC8 8.32 ~ + 1 2  2.04 E-5 T r i  t i l n  

TA-3j-7 7z-2 &?m 0 1.95 E+13 0 TU 

FE-3 &PYA 0.121 9.15 z+12 '1.9 E-14 PU 

FE-6 ALP% 0.017 2.Q E+12 7.05 E-15 

FE-7 A.i.PE-4 0 .oo 4 4.01 E+1? 9.97 E - 16 Pu 

FE-6 Ai?- 0 2.27 L+12 0 Pu 

- TA-LI-4 8.OOo Ec5 2 . 3  Ei13 3.20 E-8 r r1ci .m 

'IA-43-1 E - l L ,  16  -AL?F!4 0.008 8.89 z++12 9.00 E-16 ?!l 

FZ-9 =?FA 0 1 .40  5-13 0 ?U 
FE-10 &?FA 0 1.73 E+13 0 2U 

. Ff-11 L P U  0 2.06 S+13 0 Pu 

FE-12 L P F A  0 I. 95 'Z+13 0 ?U 

E-21. fi?W 0 2.7i  E+11 0 'U 

FE-14, 15 3ETA 0.312 8.89 ~ 1 2  3.51 E-14 P-32 

FI-9 BETA 0.083 1.42 E+13 5.93 3-15 P-32 

PL-10 BETA 0.052 1.73 Ei13 3.01 ~ - 1 5  1-32 



.STACK LOCATIOK 

F 3 - i l  BETA 

FE-U a m .  ’ 

F3-2‘- 3ET.A 

?E-43 &?FA 

TX-08-1 1Z-11, 12 ,  13 AL?ilA 

FE-ll, 1 2 ,  13 ZETA 

FE-15, 16 AL?F-\ 

F9-15, 16 BZTA 

FE-38, 40 -=?FA 

FE-38, 40 ? E A  

FZ-55, 4 6  L?:U 

E-45, 46 SETA 

FE-51 ALPF-4 

E - 5 1  XTA 

FZ-54 Z?HA 

FE-54 BE% 

‘IA-jC E-1 $.L;P!IA 

FX-1 3ETA 

FE-2 a?% 

FZ-2 BErA 

PE-3 ALPW 

FE-3 SETA 

FE-4 .AI,?% 

FE-4 3ETA 

E-ii -ALPFA 

FZ-18 BZTA 

TOTAL YCi 
DISCXARGZD 

D U X i X  ?ERIOD 

0.144 

0 -175 

0.119 

0.127 

7.37 

0.627 

2.057 

0 

0.526 

0.034 

55 
0 

0 .om 
0 

0.059 

0.154 

0.122 

0.201 

0.065 

o .013 
0.004 

0 .oll 

V O L 2 ? I  OF A I R  
DISCEARGEE 

DL3IXG AVSXAGZ 

2.06 Z+13 6.99 3-15 

. , “ 1  ?EXIOJ (mi) “L-121 

1.85 E+13 9.46 3-15 

2. i 7  3-11 4.30 E-13 

1.55 E+l2 8.19 614 

6 . U  E+13 0 

6.06 E A i 3  1.13 E-13 

5.16 3-13 1.02 E-14 

6.16 Z- i l3  3.34 %14 

3.11 €+I2 0 

3.11 Ei12 1.69 E-13 

5.06 Z+13 5.61 3-16 

6.06 E+Z3 9.08 E-13 

1.64 Z++12 

1.64 2-12 

7.00 Eil2 

7.30 Z+L2 

2.69 5-13 

2.69 E+13 

0.80 E+13 

0.80 E+13 

3.56 2-12 

3.56 Z+12 

0.22 E+12 

4.12 P 1 2  

1XSCIPAi 
IS07O?E(S) 

P-32 

1-32  

1-32 

U-238 

v - z j j  

XF? 

0-235 

E? 

C-235 

-WP 

?U 

!ET 

1.22 3-14 

0 

6.43 ~-15 

0 

5.72 E-15 

2.54 E-15 

4.19 E-15 

1.83 E-14 

3.65 E-15 

9.71 E-16 

2.67 3-15 

WP 

?J 

k!FP 1 2 3 7  U- 

?U 

?r? . 

Pu 

?F? 

0 2 . 1 7  E+12 0 pu 

0.002 7 17 7+1? , 9.22 X - l 6  u r p  



VOLLW OF A X '  
TOTAL, p C i  D I S C W G E S  

DISC3ZGZ.J  XRIX'C g Z I U G E  PRINC1P.U. 
jTACV LOCATIO?1 DL-ING PEXIOI) Z J I C D  !d) I ; C i ! l l l  ZSCTO?E ( S )  

c-11, E-13, - 'iA-53 PAIY STACK, 5:-3 1 . 2 u  =?,+lQ 2 . 1 1 ~ ~ 1 3  5.88 2-b 0-15, A:-41 

MIS STACK, FE-3 0.005 2.11 Ei13 ' 2.37 E-16 3e7 

D K N G  3E-16 0 1.56 E i 1 3  0 3e7 

e Mi3 STACK ?E-1 0 3 .85  E i l l  0 Pu 

ROCX A I 3  EX%VST 55-2 0.001 1 . 7 9  Ei12 5.59 E-16 Pu 

- TA-53 K C K E  STACK F E - i j  0 1 . 9 1  Eii3 0 ?3 

SGLTH STACii ?E-16 0 2 . 4 6  E+13 0 ?u 

%18 FE-1 0.321 8.93 311 3.59 Z-13 u-235 

TOTAL XCRCCCL'XIES XSCXt!!GZY 

PXJTOK:UM 30.736 1-13 11.Ooo AR-41 3 - 4 9  k 7  

L!-235 34.184 Th-234 155 ' T4ITIU?I 1.762 E+8 

U-228 23.370 seta (%PI 118 P-32 0.885 

An-241 0.003 .w . 1.240 &lo Se ' 0.005 

. .  h. a31 * e n  



:!xk 

33 

_L 

,3': 

35 

35 ' 

TDiAL : 

.- 

- 

34 

35 . 
-- 

36 -- 
'TOTAL: 

746 Intake - 

DP WEST INTAKE AND EXHAUST 

B U I L O I N G  146. 324. and M A I N  V A E T  . 
.. PERIOD OF: 8-u-m tO.9-7-79 . I  . 

N4TN VAULT EXHAUST TO .BLDG. 146 

Total uCi Average uCf/rnl ' - Week Total uCi Averaqe uCi/nl . 
. 27.41 7.45 3-12. 33 0 0 - 

0 40.70 1.11 E-11 .34 0 

169 4.59 E-ll 35 . 0 '0 

47.75 1.30 E-11 ' 36 0 0 

285 1.94 E-10 TOTAL: 0 0' 

- 
- 

. .  - . 

324 Intake 

Total uCi Average uCi/rnl 

o ,051 . 1.39 3-14 

0.069 1.85 E-14 

0.016 4.35 E-15 . 

'J.1.\;, - l .9%.5. l+ . . - I 

324 Exhaust 

Week . -  
' 33. 

34 

35 

- 
- 
- 

'Total uCi 

0 

0.027 

0 

Averaqe uCi/ml 

0 

6.67 ~ - 1 5  

. 2.14 3-15 T M A L :  . 0.027 

. .  
. .  

. . .  

.. . .  



. . . . . . . 

STACK DISCHARGE RZFORT - W - 8  - TA-21 

PZIIOD OF: 8-10-79 to 9-7-79 

. r n L  uci VOLUME! OF A I R  A m G E  
STACK MCATIOW DISCEIARSED DISCHARGED @I) uCi/ml 

'1.95 E43 6.39 2-13 

0.286 3.28 Ecll 8.72 2-13 

313 YAIh' ALPHA 12.467 
313 INCINERATOR A L W A  

413 V A I N  ALPHA 
15.658 3-11 E+13 5.03 E 2 3  . 

DISTRISUTIOX: 

B. R.  %lollan, CMB-8, m-342 
H-1 file 



. .. ! 

U S  ALAMC. BCIEMIFIC LABORATORY 
UNIVEROITY OI CALIFORNIA 

LOO ALAMOE. NEW MEXICO 117544 

OFFICE MEMORANDUM 
TO : Jerome E. h m e r ,  H - 1  Group Lead DATE, October 25, 1979 

TEiU : Dennis G. Vasilik, Leader, € I P A L a f  
'rgRu : A .  M. Valentine p.1 A l t .  Group Leader. Reviewedllab Counsel 2 Publicly Releasable 4 
FROM i ~ i l ~ r n  F. Iiomero, ~ - 1  

SUBJECT: STAm D I S C i E  REPORT 

SYMBOL : H-1-79 

Attached is the September 7, 1979 to  October 5 ,  1979 Stack MScharge 
Report. 

Cy: Dennis S. Vasilik 
Ron Stafford 
H-1 f i le 



STACK LOCATION 

.TA-2-9 

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

FE-44, FE-45. FE-46, ALPHA 

!E-44, FE-45, FE-46, BErA 

FE-46 I O D I X E  

(1) 

STACK DISCHARGE 

REPORTING PERIOD: 9-7-79 to 10-5-79 

VOLUME OF A I R  
TOTAL bCi DISCHARGED 

DISCHARGED DURIKG AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) 1 J C i l m l  ISOTOPE (SI 

2.220 El7 1.00 E+12 2.22 2-5 "Ar 

4.040 Et5 3.42 E+11 1.18 3-6 Tri t ium 

0.087 5.75 E+13 1 .51  E-15 Pu 

0 2.29 E+13 0 Pu 

0 1.42 E+13 0 Pu 

o .007 1 .31  E+13 5.34 3-16 Pu 

119 5.52 E+13 2.16 E-12 Pu 

0 -097 4.53 E+13 2.14 E-15 1;-235111-238 

0.073 1.25 E+13 5.64 E-15 Pu 

0.068 1 . 1 7  E+13 5.81 E-15 ' U-235IU-238 

o .gal 3.60 E+13 2.72 $-14 . U-235lU-238 

0.236 2.92 E+13 8.08 E-15 U-235IU-238 

0 1.32 E+13 0 U-235IU-238 

0 .a17 1.01 E+13 1.68 E-15 U-235IU-238 

o .161 6.85 E+13 2.35 3-15 Pu 

0 1.19 E+13 0 Pu 

0 8.49 E+12 0 Pu 

o .007 7.83 E+12 8.94 s-15 Pu 

0.053 5.92 E+13 8.95 3-16 Pu 

0 2.37 E+13 0 Pu 

0 1.13 E+13 0 Pu 

0 1.30 E+13 0 Pu 

0.011 1.08 E+14. 1.02 E-16 Pu 

21.223 1.08 E+14 1.96 i-13 m 
9 .Ooo 1.47  E+13 6.12 E-13 1-131 



(2) 

STACK DISCHARGE 

REPORTING PERIOD: 9-7-79 to 10-5-79 

STACK LOCATION 

S4-3-34 FE-52 

TA-3-35 FE-1 h 2 ALPHA 

D-3-66 FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

. FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPU 

FE-10 ALPHA 

TA-21 DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E) FE-2 ALPHA 

BLDC. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

401 (E) FE-1 ALPHA 

401 (W) FE-1 BETA ' 

LDG. 5 (E) FE-2 ALPHA 

BLDG. -5 (W) FE-2 ALPHA 

BLDG. 257 FE-6 ALPHA 

BLDG. 257 FS-4 A W i  

TOTAL V C i  
DISCHARGED 

DURING PERIOD 

0 

' 0.913 

0.693 

o .291 

0.7& 

17.837 

b.540 

0.021 

0 -037 

1.272 

0.028 

0.014 

0 * 135 

0 

0 

3 

0 

0 

0.010 

0 

3 

0.002 

0.006 

VOLZME OF AIR 
DISCHARGED 

DL'RISG 
PERIOD (ml) 

1 . 7 1  E+12 

1.82 E+13 

1.72 E+13 

6.03 E+13 

1.34 E+13 

3.86 E+13 

3.86 E+13 

2.95 E+12 

9.88 E+11 

9.88 E+11 

5.38 E+12 

1.06 E+13 

3.40 E+13 

1.85 E+13 

1.50 E+13 

1.63 E+13 

1.65 E+13 

2.21 E+13 

1.65 E+13 

2.27 E+12 

2.27 E+12 

2.98 E+13 

2.61 E+13 

2.53 E+12 

1.98 EM2 

AVERAGE ' 
u C i / m l  

0 

5.02 e l 4  

4.01 2-14 

4.83 2-15 

5.82 E-14 

4.62 2-13 

1.05 3-12 

7-12 E-15 

3.74 E-14 

1.29 Z-I2 

5.20 E-15 

1-32 E-15 

3.97 E-15 

0 

0 

0 

0 

4.40 E-15 

0 
~ ~ 

0 

7 . 9  E-16 

4.04 E-15 

PRINCIPAL 
ISOTOPE(S) 

Tri t ium 

0-235 

U-238 

U-238 

U-235 

U-238 

Th-234 

Th-232 

U-238 

Th-234 

U-238 

U-235/U-238 

u-235lU-238 

-. - 

U-235/U-238 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

MFP 

Pu 

Pu 

Am-241 

Pu 



BLSG. 209 3 - 1 0  

TA-33-96 

A - 3 5 - i  ET-2 X.?% 

FE-3 Ai?!!!4 

FL-6 .UPyA 

FE-7 X?HA 

FE-8 AL?!!! 

- 

T A 4 1 - L  

TA-43- i  FE-14,  1 5  XJW 

FE-9 AI.?:= 

FE-1C A L P U  

Fa-11 AL?X4 

FE-12 X.?LL4 

F9-24 =?FA 

FE-14,  15 3ZTA 

BE-9 SETA 

FZ-10 3 Z i . 4  

0 .ol2 8.62 z+12 1.39 2-15 ?u 

0.492 1.58 E+13 2.93 3-14 Pu 

0 1.26 ~ + 1 3  0 PU 

18.347 1.95  E i 1 3  9.41 Z-13 '5-235 

0 .Ob9 3.28 :+E l .k9 73-13 E-235 

62.246 3 .11  E+13 2.00 E-I2 U-235 

4.260 -4 1.59 S 1 3  2.68 E-7 Tritim 

E i t i c n  6.840 m.6 8.32 E+:?. 8.22 E-5 

0.017 1.95 E i 1 3  8.72 E-16 ?U 

o .076 

6.158 

0.064 

0.004 

1.130 m.6 

0.011 

o ,029 

D .026 

0 .Oh 

0 

0.383 

0.143 

0.107 

9.15 Z+12 

2.61 E+12 

0.91 Z+L? 

2 . 2 7  E+12 

2.20 3+13 

5 .89  E+12 

:.LO E+13 

3 . 7 3  E i 1 3  

2.06 E i 1 3  

1.95 E+13 

2.77 5+11 

8 . 5 9  E+l2  

1.60 E+13 

1.73 Z+13 

8.31 E-15 

2.55 E-I2 

1.60 E-14 

1.76 E-15 

5.14 E-6 

1.24 E-15 

0 

1.68 E-15 

1.26 3-15 

? v R-15 

0 

4.31 E-14 

1.02 E-14 

6.18 E-15 

PJ 

PU 

Pa 

T r i c P m  

Pu 

PU 

Pu 

?u 

PU 

P1 

?-32 

?-32 

' 1-32  



. .. 

(4) 
STACK XSCXUGE 

REPORXXG TE9109: 9-7-79 to 10-5-79 

V C L M  OF AI3 
ZO29L uci .  3ISCF!GED 

DISCHARGED DLXIXG AVEXGE ? X X I P A L  ' 

,STACK LOCXTIOS DLTillXG PER103 PERZCD (mi; 2c:/Rl ZSO?O?Z (5) 

FE-11 BETA 0.232 2.06 E+13 1.77 E -14 '-32 

F Z - i 2  E T A  0.242 1.85 E713 1.31 E-14 3-32 

FZ-24 BETA ' 0 -075 2 .77  E+11 2.71 E-13 P-32 

TA-46 E - 4 3  AL?FA 0.178 1.55 E+12 1.15 s i 3  U-238 

TA-L8-1 FE-11, 1 2 ,  13 .C.PIIA 0.057 5.44 E+l3 8.85.3-16 '3-235 

- 

FE-11, 1 2 ,  13 BETA 

FE-i5, 16 ALP% 

FZ-15, 16 BETA 

FE-38, 40 ALPX4 

FE-36, L9 B X A  

E - 4 5 ,  L6 .=?FA 

FE-45, 46 BETA 

FE-51 .C?FA 

FP-51 3E7A 

FE-54 ALTHA 

FE-54 3ETA 

'iA-5C FE-1 ALPFIA 

FE-1 3ETA 

FZ-2 .X?W 

FZ-2 BETA 

E - 3  MP:U 

FE-3 3ETA 

FE-4 L?FA 

FE-4 BE% 

FZ-18 AL?!!! 

FE-la 3E'X 

34.190 

1.935 

4.895 

0 

0.152 

0.066 

' 25.248 

0 

0.019 

0.006 

0.020 

0.029 

0.400 

0.029 

0.260 

0 .olo 

0.014 

0 .004 

0.013 

0 

0.005 

5.6'. E i l ?  

5.15 E+13 

6.15 E+13 

3.11 E+12 

3.11 EAl.2 

6.06 E++13 . 

6.36 E+13 

1.64 ?.+;ti2 

1.64 2+12 

7.90 E+12 

7.00 :+I2 

2.65 E+l2 

2 . 6 9  E+13 

4.90 E-13 

G.90 E+13 ' 

3.56 E+12 

3.56 3-12 

4.12 E+12 

4 . 1 2  E+12 

2.17 Z+12 

2 . 1 7  -+I2 

5.71 E-13 

3.14 7-14 

7.95 E-14 

4.89 E-14 

1.12 E-15 

4.17 3-13 

0 

1.16 E-14 

8.57 1-16 

2.86 2-15 

1.08 E-15 

1.49 3-14 

6.04 E-16 

5.42 E-15 , 

2.61 E-15 

3.93 2-15 

9.71 3-16 

3.15 E-15 

L K F ?  

5-225 

XF? 

U-235 

!G? 

ET? 

TU 

? F o p  

Pu 

.TP/U-237 

Pa 

E? 

?U 

MFP 

?U 

MFP 

Pu 

MeP 

Y., - 



. , ( 5 )  

STACK 3 I S C W X E  

RLJORTISG P 5 R I 0 3 :  9-7-79 to 10-5-79 

V0L-m OF A I 3  
TOTAL L C i  DISCSARGED 

DISCHAXED DUXIXG # X G E  ?k:xcIPAL 
STACK LOCATICN ELXIKC- PP3IOD ? 3 X D  (31) i t i l d  ISO?OPE(S) 

C - 1 1 ,  K-13, 
:A-53 E i I N  STACK, FZ-3 O *  2.11 E+13 0 0-15, A:-41 

MAIN STACK, FE-3 0 2.11 E+13 0 3e7 

D XIKG FE-15 ' 0  1 .56  5+13 0 Be' 

W I N  STACK FE-1 0 3 .a5  z+ii 0 P u  

ROOM AIR E W J S T  FE;Z . 0.002 1.79 E+12 1.12 E-15 ?U 

SORT3 STACK FE-i5 0 1 . 9 1  E+13 0 P J  

SOUTll STACK E - 1 5  0 2.06 2 + 3  0 ?U 

TA-18 FE-1 0 1.41 Gll 0 U-235 - 

TOTAL YTC13IXRIES 3ISCti?iGEC 

. PSU'iOSI'24 126.487 1-131 g.Qoo a - 4 1  2.220 E+7 

G-235 85.875 3 - 2 3 4  41.812 TRITILM 8.017 31-8 

U-238 19.061 Seta (-P) 86.446 P-32 1.232 

h - 2 4 1  0.002 U P  o *  Be7 0 

m-232 0.021 

*Accelerator shut dom this period. 



I I 

STACK DISCHARGE REPORT - cM9-8 - 3-21 

TOTAL u C 1  VOLUME OF A I R  AVERAGE 
STACK LOCATION DISCEARGEII DISCZAXZII  @.) . ucf /ml 

313 YAIF AL?HA 16.347 1.95 E+13 9.il E-13 

1.49 E-13 0.049 3.28 Ecll 313 INCINE3ATOR ALPHA 

413 VAIN ALPHA 52.246 3.11 -13 2.00 E L ?  

DISTRIBUTION : 

H .  R. Baxman, ChB-8, MS-342 
R. Stafford, E-1 



DP WEST INTAKE AND EXHAUST 

BUILDING 146. 324. and M A I N  VAC:.: 

146 Intake 

!lek Tota l  uCi Average uCi/ml 

37 ' 44.56 1.21 E - i l  

- 
- 
36 jk.63 1.48 E-11 - 

43.93 1.19 E-U a 
40 42.09 1.14 9-11 

TOTAL: 185 1.26 E-11 

- . 

Ueek 

37 

38 

39 

40 

TOTAL : 

- 
- *  

.- 

324 Intake 

Tota l  uCi 

0.360 

n 

Averaqe uCi/ml 

9.78 E-14 

0.501 

0.036 

0-897 

1.36 E-13 

9.78 E-15 . 

Distr ibut ion:  

J. Green, 'TJIB-11 
J. Andersop, (53-11 
R; Stqfford, H-1 

PERIOD OF: 9-7-79 to 10-5-79 

MAIN VAULT EXHAUST TO BLDG. 146 

- Yeek T o t a l  u t i  Average uCi/ml 

37 0 .om 2.40 E-14 

38 0.004 ' 4.m 3-15 
- 

39 . ' 0.006 7.20 3-15 .- 

' 4 0  0 0 - 
TOTAL : 0-030 . 9.04 E-15 

324 Exhaust 

Week Total  uCi Average uCi/ml . -  

3i 0 0 

38 0 0 

39 0 '0 

4 0 '  0 ' 0  

TOTAL : 0 0 

- 
- 
- 

.. . . 



I 

' OFFICE MEMORANDUM 
DATE. TO' : Jerome E. LUmer, H-1 Group  Leader 

T.WU : r e n d s  G. Vasilik),Leader, .VAL &b' 
TXW : A .  M. Valentlne@-l A l t .  Group Leader 
FROM W i l l i a m  F. Romero,  A-1 H> 

SUBJECT STACK DISCFAFIG3 XZRXT 

SYMBOL Ii-1-p 

MAIL STOP. 401 

L o . ~ I c I E m r l c u w r u ~  
UNlVERSliV OF CALIFORNIA 

LOS ALAUOS. NEW MEXICO 87545 
Telephone Exr: 

November 20, 1979 

Attached I s  the October 5 ,  1979 to Kovember 2, 1979 Stack Discharge 
Report. 

Cy: Dennis G, Vaslllk 
Ron Stafford 
H-1 file 



.. - . 

STACK LOCATION 

m- 2- 9 

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 A L P i i  

FE-17 ALP= 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

(1) 
STACK DISCHARGE 

REPORTING PERIOD: l O - 5 - 7 9 . t o  U-7-79 

VOLUME OF AIR 
TOTAL pCi DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) xtifnl ISOTOPE(S) 

2.810 %7 1.00 E+12 2.81 E-5 "Ar 

1.4U E+6 3.42 E+11 4.15 E-6 T r i t i u m  

0 5 .75  E+13 0 Pu 

0 2.29 E+13 0 Pu 

0 1.42 E+13 0 Pu 

0.026 1.31 E+13 1.98 E-15 Pu 

141 5 .52  E+13 2.55 342 Pu 

0.324 4 . 5 3  E+13 7.15 E-15 Ur235lU-238 

0 .Ob8 1 . 2 5  E+13 3.84 E-15 Pu 

o .086 1.17 E+13 7-35 E-15 u-235fU-238 

1.475 . 3.60 E+13 4.10 2-14 U-235lU-238 

0.199 2.92 E+13 6.81 E-15 u-235iu-238 

FE-26 ALPHA o .015 1.32 E+13 1.14 E-15 u-235iu-238 

FE-27 ALPHA 0.025 1.01 E+13 2.47 E-15 u-235iu-238 

FZ-28 ALPHA 0.297 6.85 E+13 4.34 s i 5  Pu 

BE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALP% 

FE-32 ALPHA 

FE-33 ALPHA 

PE-34 ALPHA 

FE-35 ALPHA 

I 

FE-44, FE-45, FE-46, ALPHA 

€E-44, FE-45, FE-46, BETA 

FE-46 IODINE 

0 

0.006 

0 

11.670 

7.0110 

1.19 E+13 

8 .49  E+12 

7 . 8 3  E+12 

5.92 E+13 

2.37 E+13 

1.13 E+13 

1.30 E+13 

1.08 E+14 

1.08 E+14 

1 . 4 7  E f 1 3  

0 Pu 

0 Pu 

0 Pu 

0 Pu 

0 Pu 

0 Pu 

4.61 E-16 Pu 

0 Pu 

MFP 1.08 3-13 

4.76 E-13 1-131 



STACK LOCATION 

24-3-34 FE-52 

TA-3-35 FE-1 h 2 ALPHA 

TA-3-66 FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 E T A  

FE-24 ALPHA 

.FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALP= 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

TA-21 3P WEST 

BLDG. 2 (E)  FE-2 ALPHA 

BLDG. 2 (h') FE-1 ALPHA 

ELDG. 3 (E) FE-2 ALPHA 

BLDG. 3 (V) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

4 0 1  (E)  FE-1 ALPHA 

4 0 1  (E) FE-1 BETA ' 

BLDG. 5 (E) FE-2 ALPHA 

BLDG. 5 (E) FE-2 ALPHA 

BLDG. 257 FE-6 ALPHA 
- .  

VOLUME OF A I R  
TOTAL u C i  DISCHARGED 

DISCHARGED DURIYG 
DURING PERIOD PERIOD (d) 

0 1 . 7 1  E+12 

0.331 1.82 E+13 

0.860 1.72 E+13 

0.116 6.03 E+13 

0 .ogg 1 1 3 4  E+13 

22.042 3.86 E+13 

53.530 3.86 E+13 

0.020 ' 2 .95  E+12 

0 .O?l ' 9.88 E+11 

0.744 9.88 E+11 

0.173 5.38 E+12 

0.009 1.06 E+13 

0.2W 3 .40  E+13 

AVERAGE 
; I C i / m l  

1.82 3-14 

PRIACIPAL 
ISOTOPE (SI 

Tritium 

U-235 

5.00 ~ - 1 4  

1.92 E-15 

7.39 E-15 

5-71 E-13 

1.39 E-l2 

6.78 E-15 

3.14 3-14 

7.53 3-13 

3.22 E-14 

8.49 E-16 

8.47 E-15 

U-238 

U-238 

U-235 

U-238 

Th-234 

lb-232 

U-238 

Th-234 

U-235lU-238 

U-235lU-238 

U-235lU-238 

0 1.85 E+13 0 u-235lU-238 

0 1.50 E+13 

0 1.63 E+13 

0 1.65 E+13 

2 . 2 1  E+13 0 

0 1.65 E+13 

0.005 2.27 E+12 

o .025 2.27 E+12 

0 2.98 E+13 

0 Pu 

0 Pu 

0 Pu 

0 Pu 

0 Pu 

2.20 E-15 Pu 

1.10 E-14 MFP 

0 Pu 

0 2.61 E+13 0 Pu 

0.002 2.53 E+12 7.90 E-16 Am-241 



0.024 8 . 6 2  E+12 2.78 E-15 ' Pu 

0.161 1.68 E+13 9.53 3-15 PI: 

0 1.62 E+13 0 PU 

41.684 1 . 9 5  E i l 3  2.71: T-]? V-235 

0.054 5.23 E+11 1.65 3-13 ' 2-235 

5.246 3.11 E+13 1.69 3-13 U-235 

4.500 Ec6 
0.070 E+8 

0 

0.467 - 
0 

6.453 ~ + 4  

0.010 

0 

0 

0 

0.017 

0.38 

0 .ID7 

1.59 Z+13 

8.32 E+12 

1.95 E+i3 

9.15 E+12 

2.41 E+12 

4 .01  El? 

2 . 2 7  E+12 

2.33 E+13 

a . 3 9  E+:Z 

1.40 EA13 

1 . 7 3  E + i 3  

2 .05  E+l3 

1.85 E-13 

2.77 E+11 

8 . 9 9  E+12 

1 . 4 0  E+13 

2.83 E-7 

9.70 5 5  

0 

1.94 E-17 

4.49 3-15 

0 

2.78 E-9 

1.12 2-15 

0 

0 

0 

9.19 E-16 

2U 

?U 

?12 

?U 

T r i t 5 x u  

Pa 

3.46 3-14 

7.64 E-15 

P-22 

P-52 

o .071 1 . 7 3  ;A13 4.10 E-15 3-32 



>TACK X S C : X 3 G E  

REPOEIX’G ?ERIOD: 10-5-79 to ll-2-79 

V O i U X  OF A I 3  
TOTAL Xi X S C X U G E D  

G1SC:XAXED D’iJRING AVE.i(AGE PI(INCI?.AL. 
.SrXCX L3CXiICN 3L!RIXG ?FXI03 PERIOD (n1) Xi!d i S X O ? E (  S )  

FZ-E a n  0.211 2.36  E-13 1.02 E-lk 1-32  

FE-12 SETA 0.187 l.@5 E-13 1.01 Z-14 P-32 

FE-24 3ETA 0.071 2.77 E-11 2.56 E-I? P-32 

T i 4 6  I Z - 4 3  AL\IXA 0.023 1.55  E+12 1.48 w-14 U-238 

,A-48-1 Z-11, 17, 1 3  ALJHX 6 .44  E+13 8.38 E-16 L‘-235 I 0.054 

FZ-X, 1 2 ,  13 a m  

FE-i5 .  16 ? L P U  

FE-1.5, 16  BETA 

. FZ-2.5, 00 A i i ‘ : U  

FE-38,  ,40 3 E X  

FZ-65,  46 L ? F 3  

E - 4 5 ,  46 BETA 

FE-51 U?HA 

FZ-51 B X A  

FE-54 .-FA 

FZ-54 3ET.i 

TA-50 I 5 1  .AL?M 

FE-1 35-A 

FZ-2 .U.?:XA 

Fa-2 BZ?A 

BE-3 .=?FA 

FE-3 SZTA 

FE-4 .X.?F-i 

FE-4 3ETA 

F E - i S  ALPFA 

BE-18 3ETA 

8.895 

1.637 

2.870 

0.002 

o .oa6 

56.830 

0.022 

0.004 

0.021 

0 

0.122 

0 

0.239 

0.033 

0.016 

0.003 

0 

0.002 

6.L4 E+13 

6.16 E+i2 

.6.16 2+13 

3 . i l  E + E  

3.11 Z+l2 

6.826 Z+13 

6 . 3 6  E+13 

1 .64 Eil2 

1.64 E+12 

7.90 E+l2 

‘7.CO Z K 2  

2 . 6 3  E + i 3  

2 .69  E+13 

4.80 E-13 

4.80 2+13 

3 . 5 6  S+i2 

3 . 5 5  E+12 

0.12 e+12 

L . 1 2  E+l2 

2.17 E+12 

2.17 Z+l2 

1.38 3-13 

2.66 e14 

4.66 $-14 

6.43 E-16 

2.76 E-14 

0 

9.38 9-13 

E P  

6-235 

?EP 

U-235 

TFP 

?I: 

KFP 

1.34 E-14 

5.71 E-16 

3.00 3-15 

0 

4.53 E-15 . 

0 

4.98 Z-15 

9.27 E-15 

4.49 E-15 

7.28 E-16 

2 - 2 2  2-16 

KF?/C- 2 3 i 

?U 

LEP 

Pu 

E? 



1.77 ~ c 1 3  

1.77 :+I3 

1 . 6 5  E+13 

3.85 Z+11 

1.79 E+12 

1.91 %I3 

2 . 4 6  33 

1.41 all 

0-15, A r - 4 1  0 

0 

0 

ae' 

Be' 

n PU 

0 Pu 

0 PU 

0 ?U 

0 V-235 

,o:x U:C3CCURI:S ?ISCXL.$GE3 

PLUTOKilM 1k2.125 1-131 7.030 AR-41 2.810 3+7 

U-235 51.7a1 Th-236 54.274 TRITILT 8 - 1 3  Ec8 

u-23a 23.072 3eca (u?P) 80.799 P-32 0.955 

h - 2 b l  0.002. ?lA? o* Se' 0 

n-232 0.020 

*Accelerator shut down this perio8. 



DP WEST INTAKE AND EXHAUST 

BUILDING 146. 324, and MAIN VAL':.: . 
PERIOD OF: 10-5-79 to 11-2-79 

146 Intake ' MIN VAULT EXHAUST TO .BLDG. 146 

Tota l  uCi Average uCi/ml ' - Ueek Tota l  uCi Average uCi/ml Week 

41 
- 
- 41 0.003 3.60 3-15 

- 42 0.005 6.00 E-15 
- . 24.40 6.67 FLIP 

42 

43 35.49 9.64 E-12 

48.83 1.33 E - l l  . 
- A32 - 
0.009 1.08 E-14 ' 4 4  - 4.4. 

TOTAL : 

- 
109 7.41 E-12 TOTAL: 0.017 5.12 E-15 

324 Exhaust 

Week Total  uCi Average uCi/ml - 
324 Intake 

Total  uCi Average uCi/ml Ueek - 
41 

42 
-. 
- .  

0 .os1 2.20 E-14 41' 0 - 
0.042 ' 1.14 E-14 42 ' 0  - 
0.141 3.83 3-14 ' 43 ,o 

.. . 44 0 

- 
.- 

L 
44 

TOTAL : 

- 0 - 135 3.67' E-14 

TOTAL : 0 ' I  0.399. 2.71 E-14 . 

.. 

Distribution: 

J. Anderson, B3-U 
H-1 ?.I' F i l e s  



STACK DISWL3GCE REPORT - CMa-8 - T A - 2 1  

P S I O D  OF: la-5-79 t o  ll-2-79 

TOTAL u C i  V O L L !  OF A I R  AV”XAG3 
STAIX LOCATIOh’ D I S C F L K X D  DISCXARCED @I) * u c i / m l  

41.684 1.95 E 4 3  2.14 3-12 313 VAIN ALPXA 

0.054 3.28 EFll 1.65 3-13 

5.245 3.11 $13 1.69 P-13 

313 INCIN‘ERATOR ALPHA 

413 PAIN ALP% 

DISTRIBUTION : 

B. 3. Saxman, GIB-8, MS-342 
. .  



I 

_ .  .' L !  
U I U U Q u I C I E W n C E  UIWm 

UNIVERSITY OF CALIFOSNIA 
LOS AL9UOS. NEW MEXICO 07545 

Telephone Ext: 
0 FFI CE M EM 0 RAN DU M 

TO . Jerome E. IXnmner;H-l Group Leader DATE December 17, 1979 
THRU : Dennis G. Vasilik, Leader, P A L  g&'/ 
THRll : A. M. Valentine, H-1 A l t .  Group Leader 
FRCM Willlam F. iiomero, H-1 

S;IEJECT STACK DISCHARGE REFORT 

SYMBOL H-1-79 

MAIL STOP. 401 

Attached for  your inforhration i s  the November 2, 1979 to November 30, 1979 
Stack Mscharge Report. 

Cy:. Dennis G. Vasilik 
R m  Stafford 
H - 1  f i l e  



STACK LOCATION 

3A-2-9 

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

FE-28 ALPHA 

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

(1) 
STACK DISCHARGE 

REPORTING PERIOD: 11-2-79 t o  11-30-79 

VOLUME OF A I R  
TOTAL pCi DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (rcl)  acilml ISOTOPE(S) 

2.950 -7 1.00 E+l2 2.95 E-5 b l A r  

2.420 a 6  3.42 E+11 7.08 3-6 Tr i t ium 

0 5.75 E+13 0 Pu 

o .076 2.29 E+13 3-32 E-15 Pu 

0 1.42 E+13 0 Pu 

0.034 1.31 E+13 2.59 3-15 Pu 

232 5.52 E+13 4.20 E-12 Pu 

0 .Ob1 4.53 E+13 9.05 3-16 Ur2351U-238 

0 1.25 E+13 0 Pu 

o .065 1.17 E+13 5.56 2-15 U-235lU-238 

2 - 378 3.60 E+13 6.61 E-14 U-235lU-238 

0.m 2.92 E+13 1.68 E-14 u-235lU-238 

0.034 1.32 E+13 2.58 3-15 U-235IU-238 

0.006 1.01 E+13 5.94 E-16 . U-235IU-238 . 

0 6.85 E+13 0 Pu 

0.050 1.19 E+13 4.20 E-15 Pu 

0 8.49 E+12 0 Pu 

0 7.83 E+12 0 Pu 

0 5.92 E+13 0 Pu 

0 2.37 E+13 0 Pu 

0 1.13 E+13 0 Pu 

0 .ox2 1.30 E+13 9.27 E-16 Pu 

FE-44, FE-45, FE-46, ALPHA 0.023 1.08 E+14. 2.13 E-16 Pu 

FE-44, FE-45, FE-46, DEI'A 1 g . m  1.08 E+14 1.n 3-13 MFP 

FE-46 I O D I N E  24 1.47 E+13 1.63 e12 1-131 



STACK L ~ C A T I O N  

3A-3-34 FE-52 

TA-3-35 FE-1 6 2 ALPHA 

FE-8 ALPHA 

F 5 9  ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

PE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

PE-9 ALPHA 

FE-10 ALPHA 

~ ~ - 2 1  DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E). FE-2 ALPHA 

BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) PE-2 ALPHA 

401 (E) FE-1 ALPHA 

401 (W) FE-1 BETA 

BLDG. 5 (E) FE-2 ALPHA. 

BLDG. 5 (W) FE-2 ALPHA 

BLDG. 257 FE-6 ALPHA 

E m .  257 Fz-4 b r . m p  

(2) 
STACK DISCHARGE 

REPORTING PERIOD: l l -2-79 to U-3-79 

VOLUME OF AIR 
TOTAL V C I  DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) pCi/rnl ISOTOPE(S) 

0 1 . 7 1  E+12 0 Tri t ium 

0.351 1.82 E+13 1.93 E-14 U-235 

0.950 1.72 E+13 5.52 E-14 U-238 

O.U.4 6.03 E+13 1.89.-E-15 U-238 

0 -037 1.34 E+13 2.76 3-15 U-235 ' 

22 3.86 E+13 5-70 E-13 U-238 

155 3.86 E+13 4.02 E-12 Th-234 

0.019 2.95 E+12 6.44 E-15 m-232 

0 -055 9.88 E+11 5.57 E-14 U-238 

3.996 9.88 E+11 4.04 3-12 Th-234 

' - .  U-238 - 0.102 5.38 E+12 1.93 E-14 

0 .ow 1.06 E+13 4.53 3-15 u-235lU-238 

1.m 3.40 E+13 3.29 $-14 u-235lU-238 

0.020 1.85 E+13 1.08 E-15 U-235IU-238 

0 . o u  1.50 E+13 7.33 3-16 Pu 

0 1.63 E+13 0 Pu 

0 1.65 E+13 0 Pu 

0 2.21 E+13 0 Pu 

0 1.65 E+13 0 Pu 

0.004 2.27 E+lZ 1.76 E-15 Pu 

0.025 2.27 E+12 1.10 E-14 MFP 

0 2.98 E+13 0 Pu 

0 2.61 E+13 0 Pu 

0 2.53 E+12 0 Am-241 



STACK LOCATIOX 

TA-21 CP 'WEST 

BLDG. 530 ?A;N FE-1 .L?FA 

BLCG. 150 FE-1 .4L?liA 

BLDG. 324 E-1 .4L?€L4 

313 ? IAX FE-1 ZPH4 

313 ;?iCI?T. FZ-i AL?U 

413 FAX ?:-I $A?:% 

?A-21 a? lL4.S: 

B L X .  209 FE-10 

:A-35-85 

TA-3j-7 TX-2 z??! 
FE-3 ALPK4 

FE-6 &?EA 

FZ-7 -ALPPA 

FZ-8 ALPHA 

TA-41-h 

TA-43-1 ?E-14, 16 .GFU 

FE-9 .AL?FA 

EE-10 . a P U  

F 2 - 1 1  AI.??! 

F2-12 -X.?W 

FE-24 &?HA 

FZ-14, 15 B i T A  

FE-9 3ETX 

BE-iO BETA 

0.012 a .52  E+X 1.39 3-15 ?U 

0.083 1.68 E+13 4.94 3-15 Pu 

0.039 1.62 L+13 2.41 3-15 Pu 

43 i.95 1+13 2.20 SI2 U-235 

0.017 3.25 E+11 1.96 E - 14 u-235 

88 3.11 5+13 T 8 1  .. e. - 1P U-235 

6.460 ~ + 6  1.59 Z+13 

3.690 "A 6.32 !+I2 

0 1 - 5 5  Z-iij 

0.om 9.15 5+12 

il.064 2.41 E+12 

0 4.01 E+12 

0.003 2 . 2 7  EA12 

0 2.3 LA13 

0 8.89 E+12 

0 1.40 E + l j  

0 PJ 

1.09 e15 ?E 

2.66 E-14 ?U 

0 ?U 

1.32 3-15 PJ 

y..-< 0 - ,.-c3 

0 prr 

0 PU 

0 1.73 3+13 0 ?a 

0 2.06 5A13 0 ?n 

1.85 E+13 3 r n  F 15 ?U 

0 2.77 5+11 0 PU 
0.386 ;.a9 E+E 4.34 E-14 P-32 

0.169 L.40 E+13 1.21 E-14 P-32 

0 -079 1.73 E+13 4.57 E-15 ?-32 



TOTAL !AX 
DISCHXXiD 

,STACX LOCATION 3L3ING ?E3IOD 

FE-I1 3 E 3  0.212 

FE-i2 3ETA 0 -235 

FE-2L BETA o .069 
TA-46 :E-43 AL?kiA o .067 - 
TA-43-1 FZ-11, 12, 13 ALi'tX ' 0 

FE-l;, 12, 12 3F.X 

FE-i5, 16 ALP= 

FE-15, 16 BETA 

FE-38, 40 .AL?tiA 

?E-38, 40 BETA 

FZ-45, 46 .G?F-4 

FE-45, 46 BETA 

FB-51 

FE-51 SETA 

FE-% ALPFA 

BE-54 SETA 

TA-50 71-1 ALIILA - 
FZ-1 BETA 

FE-2 .ALPFA 

F5-2 3ETA 

FE-3 XPF-4 

FE-3 32rA 

FE-4 ALPFA 

FE-4 SETA 

F3la .u.PLIA 

FZ-18 BETA 

5.449 

0.217 

1.949 

0 

0 . o s  

0.019 

6.732 

0 

0 .012 

o ,007 
0.142 

0.034 

0.214 

0.039 

0.401 

0.009 

0.014 

0.002 

0.011 

0 

o.005 

V0LI.X OF AI3 
DISCLUGED 
DLXIXC BVZUGE PBIXCIPAL 

PZ3IOD (11) LCIlzi I S O X P E ( S )  

2.06 ?+I3 1.07 r-14 P-32 

1.35 -13 1.27 3-14 1-32 

2.77 E+11 2.49 3-13 2-32 

1.55 2+12 4.32 E-14 c-238 

6.44 ~ + 1 3  0 U-225 

6.L4 E+:> 

0.16 E+l3 

6.16 E+13 

3.11 E+12 

3.11 5+12 

6.06 E+13 

6.06 E 1 3  

1.54 E+13 

1.64 ?.+E 

7.00 E+1? 

7.0c E i l 2  

2.63 E+l2 

2.59 Et13 

4.80 E+i3 

4.80 E-13 

3.56 ' E + E  

3.56 E+12 

4.12 E+12 

4.12 E+12 

2.17 E+12 

2.17 3-1 7 -. 

8.46 9-14 

3.52 3-15 

3.16 3-14 

0 
3.18 E-14 

3.13 E-16 

1.11 3-13 

0 

7.32 E-15 

1.00 E-15 

2.03 E-14 

1.26 E-15 

7.95 E-15 

8.12 E-16 

8.35 3-15 

2.53 E-15 

3 . w  %15 

4.85 z-16 

2.67 z-15 

0 

2.33 E-15 W P  



- ,(3 
STACK DiSCFAqGE 

REPOXTIKG IERXOD: 11-2-79 to 11-3-79 

VOLLX OF AIR 
TOTAL X i  31 S C M G E D  

D i S C i G E 3  S'UXIKG .Xi'VKAGE PxINC:PAL 
STACL XCZ-TICN 2 W I S G  PEXCD ?E3103 (rl) LCilUl ISCTOPE(J) 

c-11, N-13, - TA-53 X4IN SihCX,  7'5-3 5.088 E+9 1-77 3+i3 2.87 E-4 0-15, Ar-Ll 

VAIN STACK, ?E-3 0 .e04 1.n :+I3 4.54 E-14 3e' 

D WISG TE-15 0 1.66 E+l2 0 Be' 
d 

TA-54 ?WIK STACK BE-1 . 0 3.95 F+11 0 PU 

RCOX AI9 EPAUST PE-2 0.001 1.79 E+12 5.59 E-16 PU 

scxri S'PACK ?'2-15 0.010 1.91 %I3 5.24 E-16 PU 

S C U E  SXCL FE-16 0 2.46 1-13 . 0 Pa 

TA-18 FE-1 0 1.17 3-12 0 U-235 

TS?X VXROCUXXS 2ISCXU%X2 

PLUTOPIIUX 233 1-13: 24 m-41 2.950 a7 

U-235 136 Th-234 159 TRITI'Z4 3.779 E+8 

u-138 23 3eca (!e?) 34 ?-32 1.150 

Am-241 0 MA2 5.088 a9 3e7 0 .O04 

Th-232 0.019 



I 

STACK D I S C H A X E  REPOilT - CMS-8 - TA-21 

TOTAL u C i  VOLUME OF A I 3  AVSRAG3 
STACK LOCATION DISCHARGED DISCHARGED @I) u C i / m l  

313 MAIN ALPHA 43 1-95 E 4 3  2.20 EL12 
~ ~~~~ 

3.28 kll . 3.96 E - 1 4  0.013 
313 INCINEFIATOR ALWA 

68 3.11 &13 2-83 E-12 413 P A I N  ALPAA 

DISTRIaUTION: 

H .  R. Baxman, CMB-8 MS-342 

Flle 
'XOIl  S t 8 f f O r d J  E-1, MS-503 



DP WEST INTAKE AND EXHAUST 

BUILDING 146, 324. and MAIN VAKT 

PERIOD OF: u-2-79 to 11-3-79 

MAIN VAULT EXHAUST TO BLDG. 146 

Meek 

45 

46 

- 
- 

- 47 
48 

TOTAL : 

- 

Ueek - 
45 - -  
46 

47 
48 

TOTAL : 

146 Intake 

Tota l  uCi Average uCi/ml 

61.43 2.21 E-11 , 

35 -09 9.53 E-l2 

- - 
69.03 1.88 E-11 

186 1.26 z-u 
. 

- Week Total  uCi Averase uCi/ml 

45 0 0 

0 .ou 1.32 E-14 ,46 - 
- 47 . . 0.005 6.00 E-15 

' 4 8  0.003 3.60 E-15 
- - 

TOTAL: 0.019 5-72 E-15 

324 Intake . 324 Exhaust 

Total  uCi 

0 

Average uCi/ml 

0 
~ ~~ 

0.022 

0 

n 

0.022 

0 

l;5O E-15 

Week 

45 

- 
- 

46 

47 

48 

TOTAL : 

- 
. .  - 

'Total  uCi Average uCi/ml 

0 . o  

0 :I 0 

0 0 " 

0.039 . . g;63 E-15 

0 -039 ' 3.09 E-15 

Distr ibut ion:  

Jere Green, 'ffia-11 
J. Andereon, &a-u 
R. Stafford, E-i 
FSIk 



I 

LNIVERSITY OF CALIFOR~IA 
LOS bL%MOS. NE* MEX:CO 87545 

Teleoeone Ext: 
OFFICE MEMORANDUM . 

TO . Jerome E. IXmrmer, 8-1 Group leader DATE. ~ a n ~ a ~ y  1.5~ 1980 
TIIRU : Dennis G. Vasillk, Leader, HEAL &d 

SJBJECT STACK DISCHARGE R m R T  

SYMBOL . R-1 

’ MAIL STOP. 401 

Attached for your infornetion i s  the November 30, 1979 to  December 28, 1flg 
Stack Discharge Report. 

/ Cy: Dennis G. Vasflik- 
Ron Stafford/ 
E-1 fi le J 



STACK LOCATION 

TA-2-9 

TA-3-16 

TA-3-29 FE-14 ALPHA 

FE-15 ALPHA 

FE-17 ALPHA 

FE-18 ALPHA 

FE-19 ALPHA 

FE-20 ALPHA 

FE-21 ALPHA 

FE-22 ALPHA 

FE-23 ALPHA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-27 ALPHA 

’ FE-28 A L F W  

FE-29 ALPHA 

FE-30 ALPHA 

FE-31 ALPHA 

FE-32 ALPHA 

FE-33 ALPHA 

FE-34 ALPHA 

FE-35 ALPHA 

(1) 

STACK DISCHARGE 

REPORTING PERIOD: 11-30-79 t o  12-28-79 

V O L l i i  OF AIR 
TOTAL PCi DISCHARGED 

DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD PERIOD (ml) s C i l m l  ISOTOPE (s) 

3.410 F+7 1.00 E+12 ? . I 1  A - 5 “ A r  

4.400 E+6 3.42 E+11 1 . 7 q  F - 5 Tri t ium 

Pu 0 5.75 E+13 n 
0 2.29 E+13 n Pu 

0 l.lr2 E+13 . n Pu 

0.016 1.31 E+13 1 . 7 7  F - li Pu 

20.032 ’ 5.52 E+13 7 fi1 I7 - 17 Pu 

0.075 4.53 E+13 - 1 - 6 6  - 1 s  u-235Iu-238 

0 1.25 E+13 0 

0.010 1 .17  E+13 A 5 5  F - 1fi .U-235/U-238 

2.335 3.60 E+13 6.49 F - 1 L  U-235lU-238 

0.065 2.92 E+13 7 . 7 1  F - 1 5  u-235lU-238 

0.023 1.32 E+13 1 7 L  F - 1 5  u-235lU-238 

Pu 

0.011 1.01 E+13’ 1 no F - 1 9  U-235ll.l-238 

0 6.85 E+13 n 
0 1.19 E+13 n 
0 8.49 E+12 n 
0 7.83 E+12 n 
0 5.92 E+13 n 
0 2.37 X+13 n 
0 1.13 E+13 n Pu 

0 1.30 E+13 n 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

FE-44, FE-45, FE-46. ALPHA 0 1.08 E+14. 0 Pu 

FE-44, FE-45. FE-46, BETA 13.454 1.08 E+14 . - MFP 1 . 7 5  A 1 7  

FE-46 I O D I N E  5.000 1 .47  E+13 7.Lfl P - 1 7  1-131 



- STACK LOCATION 

.- FE-52 

TA-3-35 FE-1 6 2 ALPHA 

a - 3 - 6 6  FE-8 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

FE-13 ALPHA 

FE-13 BETA 

FE-24 ALPHA 

FE-26 ALPHA 

FE-26 BETA 

TA-3-102 FE-20 ALPHA 

TA-3-141 FE-6 ALPHA 

FE-9 ALPHA 

FE-10 ALPHA 

TA-Z~ DP WEST 

BLDG. 2 (E) FE-2 ALPHA 

BLDG. 2 (W) FE-1 ALPHA 

BLDG. 3 (E) FE-2 ALPHA 

BLDG. 3 (W) FE-1 ALPHA 

BLDG. 4 (W) FE-2 ALPHA 

401 (E) FE-1 ALPHA 

401 (W) FE-1 BETA ' 

BLDG. 5 (E) FE-2 ALPHA. 

BLDG. 5 (W) FE-2 ALPHA 

BLIIG. 257 FE-6 ALPHA 
BLDG. 257 PE-4 ALPHA 

(2) 
' STACK DISCHARGE 

REPORTING PERIOD: 11-3' '9 to 12-28-79 - 
VOLUME OF AIR 

TOTAL pCi DISCHARGED 
DISCHARGED DURING AVERAGE PRINCIPAL 
DURING PERIOD . PERIOD (ml) pcilml ISOTOPE(S) 

n 1.71 E+12 n Tritium 
n 1.82 E+13 7 6 7  0 - 1.4 U-235 . 

0.834 1.72 E+13 4.85 E-14 ' U-238 

0.255 6.03 E+13 4.23 E-15 __ U-238 

0.115 1.34 E+13 - 8.58 E-15 U-235 

16.162 3.86 E+13 4.19 E-13 U-238 

79 3.86 E+13 2.05 E-12 Th-234 

-- 
- 

-_ - 
- - 

0.027 2.95 E+12 9.15 E-l5 %-232 

0. DO8 9.88 E+11 8.10 E-15 U-238 

0.112 9.88 E+11 1.13 E-13 Th-234 

0.334 5.38 E+l2 6.21 E-14 ' 'U-238 

0.004 1.06 E+13 3.77 E-16 u-235lU-238 

0.674 3.40 E+13 1.93 E-14 . U-235lU-238 

0.010 1.85 E+13 5.40 E-16 U-235lU-238 

0.027 

0.032 

0.048 

0.043 

0.010 

0.005 

0.016 

0.028 

0.048 

n. 
0.011 

1.50 E+13 

1.63 E+13 

1.65 E+13 

2.21 E+13 

1.65 E+13 

2.27 E+12 

2.27 E+12 

2.98 E+13 . 

2.61 E+13 

2.53 E+12 
1.98 E+12 

1.80 E-15 

1.96 E-15 

2.91 E-15 

1.95 E-15 

6.06 E-16 

2.20 E-15 

7.05 E-15 

9.40 5-16 

1.84 E-15 

0 7.- 

5.56 E-15 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

MPP 

Pu 

Pu 

Am-241 
Pu . 



STACK SGCATIC3 

TA-21 3P' X S Y  

BiX. 530 W?i ?E-: .G?Hi 

BLDG. 153 ?E-1 X?tM 

BLDG. 324 FE-1 AI..?!!! 

313 Y-XS TZ-1 Z ? F !  

313 INCSX. ?E-1 AL.Ftt4 

413 YAIY F5-1 ALi'3.4 

'i'A-2i CP EAST 

BLDG. 239 FE-15 

Tl-33-36 

TA-35-7 ?E-?. -U?-U 

FE-3 =?HA 

E - 6  AL?X4 

FE-7 ALPM 

BE-8 AL?xA 

T.441-4 

X - 4 3 - i  ?E-14, 16 Ai?% 

FE-9 AI.?= 

FE-1C ALE4 

F Z - l l  MDF-4 

FZ-12 A L ? U  

FS-24 .X.?F-i 

FZ-14, 16 BETA 

FE-9 3ETX 

FE-10 3E'i'A 

PU 

PC 

Pu 

C-235 

3.83  E-U 9 . 5 2  2 i 1 2  0.033 

4.40 E-15 

4.57 E-15 , 

1 . 6 6  E-12 

0.074 1.68 :+13 

0.074 1.62 L+L3 

32.348 1.95 E+13 

0.014 3.23 E+11 4.27 E-14 u-235 

6.233 3.ll Z-r-rL3 2.00 E-13 U-235 

9.490 E+6 

-3JM4a- 

0.028 

0.027 

0.079 

0.001 

5.800 E+3 

n.on7 

n 
n_ 

n 
n 

0 

0.323 

0.178 

0.083 

1.59 ZC13 

8.32 E+E 

i . 95  E+L3 

9.15 E-12 . 

2 . 6 1  E+12 

4.31 E i l ? .  

2.27 EL12 

2.30 x+:3 

8 . 8 9  z+i2 

1.u a+13 

1.73 8+13 

2.06 E+13 

1 . 8 5  Eri3 

2.77 E + l l  

8.99 E 5 2  

1.40 5+13 

1.73 :+13 

5.97 E-7 

3.86 E-5 

1.44 E-15 

2.95  E-15 

3.28 E-14 

0 

4.40 E-16 

2.52 E-10 

3.31 E-16 

0 

n 

n 
n 

0 

3.63 E-14 

1.27 E-14 

4.80 E-15 

?U 

?J 

Pu ' 

?u 

3 i C i U Z I  

?U 

?u 

PU 

?.3 

?U 

.P u 

'-32 

?-32 

P-32 



,STACK L o c A r C s  

n-11 a n  

FE-12 35TA 

FE-2B SETA 

- TA-65 F I 4 3  ALP% 

7.4-48-1 FZ-11,  i2, 13 a?€!! 
FE-11,  1 2 ,  13 BETA 

FE-15, 16 LPH.4 

FE-15,  15  BETA 

FE-38, 4 3  ALPFA 

FE-33, 4 0  BZZA 

FE-05,  45 .AI.?% 

FZ-45,  46 BZTA 

FE-'5l AL?P-4 

FE-51 BETA 

FE-5L AL?U 

( 4 )  
STACK !IISC?-LXZ 

EIORTING PEPISD: 11-30-79 t o  12-28-79 

TOTAL !Xi 
DISC'3AXGD 

X 4 i X  ?Z?.ZOD 

0 .219  

0 . 1 9 2  

0.052 

o.005 
0 .040  

11 .124  

0.269 

2 . 9 4 3  

1 . 3 7 2  

n 

1 3 2  

0 

0 .025  

0 

VOL'3XE OF AIa 
DiSCUGED 

CURING AVZWGE 
? Z 3 I 3 D  ( m l )  LCiI!rll 

2-.06 E+l3 1 nfi F - i b  

1.35 E+13 1 nh u - 11, 

2.77 €+E 1 R 9  F - 1 2  

1.55 Ei12 ' 

6.44 E+13 6 .21  E-16 

5.44 Z t i 3  1 . 7 3  E-13 

6.16 Ef13 4.37 E-15 

6.16 Ei13 4 - 7 8  E-14 

3.11 9+i2 0 .  

3.11 Z-12 4 . 4 1  E-13 

6.06 E+13 0 ... 

6.06 X+13 3.1R P - 1 7  

PRiXCZAL 
IS3rOPE/S) 

P-32 

?-32 

?-32 

U-238 

C-235 

?E? 

U-235 

W? 

E-235 

MF? 

?U 

E P  

1 . 6 4  Ei l2  n ?U 

1.64 E+12 1 57 Q - 1 I  EFP 

7.30 E 1 2  n :. la 

FE-54 BZTA 0.033 7.00 E+l2 1, 7 ,  p 15 KFPIU-237 

- TA-50 FE-i .U?% 0 2.69 5-13 r) Pil  

FZ-1 SETA 0.126 2.59 Z i 1 3  I R6 F - 1 5  ?F? 

FE-2 -C?% 0 B.80 E+13 n pu 

FE-2 3ZTA 

FE-3 X?W. 

FE-? S Z X  

FE-b AL?U 

PE-4 SETA 

FE-18 &?HA 

F E - 3  BETA 

TA-50-37 TDF 

0.255 

0.050 

0.015 

o.002 

O.OOh 
0 

o.no7 
0 

b.83 E t 1 3  5 . 1 1  P - 1 5  

3.56 E+i2 1' An F - 1 1  

3.56 Z+12 I 7 1  F - 1'4 - 4.12 5+12 

L.12 E+i2 1 . 4 6  E-15 

2.17 2ii2 0 

2.17 p+12 1.38 P-15 

6 .59  E+13 0 
-- 

T? 

Pu 

' ?1F? 

eu 
W P  



STACK LOCA?IOis 

TA-53 XAIX STACK, E - 3  

%.I9 STACK, E - 3  

C VIYG E - 1 6  

- TA-54 -%IS STACK ?E-1 

ROOY A I 3  EXUCST 73-2 

- TA-55 X C X X  STACK iZ-i5 

SOLT2 STACK ?E-15 

TA-18 FE-1 

. , ( j j  
STACK DISCURGE 

REPORTIX PSRIOD: 11-30-79 to 12-28-79 

VOLLX CF A I 3  
TOTAL C C i  XSCIirUGED 

D i S C ? ! E 3  JLXIiSG &VEIMGE ?31isCI?G 
DGXIXG PSRICD IZ'SiCD (!TIL> ;ICi!ml LSOX??E (5) 

C - X ,  S-i:, 
1 .486  E+10 1 . 7 7  S l i 3  8 . 4 0  E-& O-i5, A?-41 

1 .640  1.77 E i 1 3  9 .27  E-14 iie' 

0.001 1.56 E+13 a ~ e '  

0 3.65 E+11 0 Pu 

0.001 1 .79  E+12 5 . 5 q  k - l h  I C  

0 1 . 9 1  %!.3 0 PI! 

d ~ n ? l  2 . G  5+13 8 . 5 h  F - 16 Pu 

0.001 7.07 E+11 1 . 4 1  E-15 U-235 



. DP WEST iNTAKE AND .EXHAUST 

BUILDING 146. 324, and Y A I N  VA!':.: . 

PERIOD OF: u-30-79 to 12-28-79 

:ek 
38' 
9. 
59 - 
51 . 

52 
- 

)TAL : 

146 Intake ERIN VAULT EXHAUST TO BLDG. 146 

Tota l  uCi Avera e uCi/ml 

15.58 4.23 3-I2 
b9.03 * 
90.55 2.46 E-ll 

1.81 4.92 E-13 

76.28 2.07 E-u 

184 1.25 E-u 
. 

. _  
Week Tota l  uCi . Averp$;:i/ml ' 

49 0 0 

0 0 

. - 4 8  .003 3 5 . 

.w 
51 . .013 1.56 5-13 
- 
- 
. 52 -005 6.00 $15 - 
TOTAL : .OM 5.42' E-15 . 

324 Intake 

Total  uti Averaqe uCi/ml 

0 
0 0 
0 

.140 4.43 E-14 ._ 

2.392 7.57 E-13 

a059 1.87 E-14 

2.591 . 8 2.06 .&13 ' 

. !. . . .  .. 

324 Exhaust 

Tota l  uCi Averaoe uCi/ml 
-039 1.23 Z-14 
0 0 

50 0 0 

51 .Q.N 3.16. E-15 

52 .064. .2.02 E-14 

- 
- 

.074 . 5.87 E-15 TOTAL : 

,! 

istri b9tion: 

Jere Green,'TJr;B-ll 14s-505 . 
J. Anderson, cE3-11 b5-505 
F.aa Stsfford, II-1 E-503 



mI0D OF: n-3-79 to 12-23-79 

. T0V.L uC1 VO- OF A I 2  A m G 3  
STACK LOCATION DISCHAXGED ~ISCZI%~GEKI @l) ucr/n1 

313 VAIN ALZT.4 32.348 1.95 E+13 1.66 5-12 .. k.27 E-14 

2.00 E:13 
3.28 FCFU 

6.233 3.11 E2.13 

313 INCIN?EWTOR ALP3A 0.014 

413 YAIR ALE!! 

DISTRIBUTION: 

H; R .  gaxlsan, m - 8 ,  14s-342 
J. C e l l h O E ,  H-1 



a 



FE-14 
6LDG. SM-29 STACK 2 YEAR 1979 RAOIATIOH TYPE: ALPHA - AREA: TA- 3 - 

HEALTH PllYSlCS ANALYSIS LABORATORY: m.45 PRINCIPAL ISOTOPE: - PU 

VEEK WEEKLY COUNTS n I CROCUR IES 
EFFLUENT ' PER RELEASED 

VOLUHE ( m l )  10 M I N  PER WEEK 
'% - 

WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT PER RELEASED 

VOLUME ( m l )  I O - M I N  PER WEEK 

+ - z 

i $ .  I 
i -  

i 
k- 

. -  
I 
! ', - - 

i 

+ 
,' I1 .ox7 - . o a q  

+ - -  . C  
i 
I 

+ - -  

+ - 4 

+ - -  

c 

. -  





FE-17 
AREA: TA- 3 ELDG. SM-29 STACK 2 YEAR 1 9 7 9  RAOIATlOtI  TYPE: ALPHA - 

HEALTH PIIYSICS AYALYSIS LAUORATCIRY: T'A- SS. PRINCIPAL ISOTOPE: pu 
WEEK WEEKLY COUNTS YICROCU4IES 

EFFLUENT ' PER RELEASED 
VOLUME ( m l )  10 M I N  PER WEEK - 

a 

\3 

! -  
! 

+ - -  
+ - - 

I 

WEEK WEEKLY COUNTS YICROCIJRIES 
EFFLUENT PER RELEASED 

VOLUME ( m l )  10 M I N  PER WEEK . - 
- +  27 3-55 E t 1 1  j i -  - - 



FE-18 
-.--.- RADIATI l lN  TYPE: ALP* - AREA: TA- 3 BLDG. SM-29 STACK 2 YEAR 1979 

HEALTH PI IYSICS A M L Y S I S  LABORATORY: ,!fp,.s< PRINCIPAL ISOTOPE: pU 

WEEK WEEKLY . COUNTS MICROCURIES WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT PER RELEASED EFFLUENT . PER RELEASED 

- VOLUME (ml) 10 M I N  PER WEEK - VOLUHE (ml) 10 M I N  PER WEEK . 

27 E t 1 1  i 8 . . ooq  z . 0 0 4  

- 28 : 7  I aoaB t .. o w  

- 30 IO ! 011 - ,005 

+ 
+ 
- - - - - 1 3.bb :4\1 

- - 
I 

z - 2 
+ 
+ 

- 3 B -- - - - 29 ' d o .  ,024 - . 0 0 6  
+ 
+ 

- 
- - - 4 - 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

- 
- 
- 
- 
- 
- 
- 
- 
- (. 

- 
LLD: 8 
- 

I . -  
I - .- 

. -  

44 - 

52 - 



I 



FE-19 
BLDG. ~ ~ - 2 9  STACK 7 YEAR 1979 - AREA: TA- 3 -.__.- RADIATION TYPE: AL PHA - 

HEALTH PIIYSICS ANALYSIS LAUOCATORY: llA-55 PRINCIPAL ISOTOPE: pU 

MICROCURIES WEEK WEEKLY COUNTS MI CROCIJRI ES 
RELEASED 
PER WEEK 

WEEK WEEKLY . COUNTS 
RELEASED EFFLUENT PER EFFLUENT ' PER 

VOLUME ( m l )  1 0  M I N  PER WEEK VOLUME ( m l )  10 M I N  - 





+ 



FE-23 
YEAR 1979 -.-_.- RADIATION TYPE: f i p w  - AREA: TA- 3 ELOG. S S i 9  STACK 4 

HEALTH PllYSICS ANALYSIS LAUOCATORY: f A  -55 PRINCIPAL ISOTOPE: U-235/U-238 

WEEK WEEKLY COUNTS MICROCURIES 
EFFLUENT ' PER RELEASED - VOLUHE ( m l )  10 M I N  PER WEEK 

WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT PER . RELEASED 

VOLUME (ml) 10 M I N  PER WEEK . - 

LLD: 



FE-24 
ELDG. s s z g  STACK o YEAR 1979 RAOIATIOH TYPE: ALP HA - AREA: TA- 3 - 

HEALTH PllYSICS ANALYSIS LABORATORY: f & :  55 PRINCIPAL ISOTOPE: U-235/U-238 

' WEEK WEEKLY COUNTS YICROCURIES WEEK WEEKLY COUNTS MICROCIJRI ES 
[ .  EFFLUENT ' PER RELEASED EFFLUENT PER RELEASED 

VOLUYE ( m l )  1 0  ! I I N  PER WEEK - VOLUWE ( m l )  10 M I N  PER WEEK - 





I 

, 

FE-27 
BLOG. ~ ~ - 7 9  STACK L YEAR ,979 - AREA: TA- 3 -.__- RADIATION TYPE: - 

HEALTH PllYSICS ANALYSIS LAUOMTORY: ffi-  '5s PRINCIPAL ISOTOPE: u-235/~-238 

, WEEK WEEKLY COUNTS YICROCURI ES WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT ' PER RELEASED EFFLUENT PER RELEASE0 

. VOLUME (ml) 10 M I N  PER WEEK - VOLUME (ml) 10 M I N  PER WEEK - 



FE-28 
AREA: TA- 3 BLDG. SM-29 STACK 5 YEAR 1979 RADIATION TYPE: - 

WEEK WEEKLY WEEK WEEKLY 
EFFLUENT 

VOLUME '(ml) 

MICROCURIES 
RELEASED 
PER WEEK 

+ - - 

COUNTS 
PER 

10 M I N  
EFFLUENT 

VOLUYE (mll 

\.7\ I t \ 3  1 . 1 1  kt13  
+ - -  

I 

. -  

+ 

t - 

4 

. l b  t Io+q -,OIL 

. -  
I 

4 9 

1 . -  
i 
.I 

7 

. -  
i 
i -  

I -  

+ - c : -  

24 

25 

26 

- 
- 
- 52 

LLD: 
I.---.-^- .-......-.. --. -.--- -..- ...- .- 



,FE-29 
ELDG. sw-70 STACK q YEAR 1979 RADIATION TYPE: - AREA: TA- 7 - 

HEALTH PIIYSICS ANALYSIS LAUOIb4TORY: > % . , 5 L  PRINCIPAL ISOTOPE: pu 
WEEK WEEKLY COUNTS MICROCURIES WEEK WEEKLY COUNTS MICROCIRIES 

RELEASED 
- VOLUYE (ml) 10 M I N  PER WEEK VOLUME (ml) 10 M I N  PER WEEK 

EFFLUENT ' PER RELEASED EFFLUENT . PER 

+ - c I - .  
I - 

a -  

I 
, -  
.- 

A 

. -  
I 
: -  

+ - c 

+ 
+ 
- - 
- c 

I 
I -  

+ - c 

+ 
+ 
- - 

- -  
I 

i -  

8 -  

- I 

I I 
: -  



YEAR 
FE-30 

AREA: TA- 3 - BLDG. SX-Z~ STACK 5 -.__.- RADIATION TYPE: BL~HA - 
HEALTH PllYSICS ANALYSIS LAUOIUTORY: *\&--S;s PRINCIPAL ISOTOPE: pU 

WEEK WEEKLY COUNTS YICROCURIES WEEK WEEKLY COUNTS M I  CROCIJRI ES 
EFFLUENT PER RELEASED EFFLUENT PER RELEASED 

VOLUME (mlL 10 M I N  . PER WEEK - VOLUHE (ml) 10 M I N  . PER WEEK - 

0 

+ 
+ 

- -  
- - 

0 + -  - -  

+ - c 

+ 
+ 

- . -  

- - 

. -  

52 
LLD: 



FE-31 
RADIATION TYPE: AREA: TA- 3 . ELDG. ~ ~ - 2 9  STACK 5 YEAR 1979 

HEALTH PllYSICS ANALYSIS LABORATORY: , la  .L PRIXCIPAL ISOTOPE: pu 

2 

3 

- 
- 

WEEK WEEKLY COUNTS , !4ICROCURIES 
EFFLUENT ' PER RELEASED 

VOLUME ( m l )  10 M I N  PER WEEK . - 
+ 
+ 

- - - 1 \,9b L T \ l  - 

24 - 
i 25 - 

26 - 

+ as . 00'3 - , 0 0 3  

. -  
I 
. -  

r I -  

WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT PER RELEASED 

VOLUME (ml ) 10 M I N  PER WEEK 

+ 

+ - -  

+ 
+ 
- L 

e - 

I C  

- 
. -  

A 

... 



YEAR 1979 
FE-32 

AREA: TA- 7 ELOG. c v  ?a STACK 7 -.__- RADIATION TYPE: AT.PHA - 
HEALTH Pl lYSICS ANALYSIS LABORATORY: - -  IN-Ss PRINCIPAL ISOTOPE: - PU 

WEEK WEEKLY COUNTS MICROCURIES 
EFFLUENT PER RELEASE0 

VOLUME ( m l )  10 M I N  PER WEEK - 
WEEK WEEKLY COUNTS M I CROCURI ES 

EFFLUENT ' PER RELEASED 
VOLUME (ml  ) 1 0  M I N  PER WEEK 

t - 

+ - -  - I -  
! 

! -  
I 

+ - z 

I 

LLD: 
+ ^. 



FE-33 
AREA: TA- 3 . ELflG. ~ ~ - 7 9  STACK 7 YEAR 1979 -.--- RADIATION TYPE: - 

HEALTH PllYSICS ANALYSIS LABORATORY: lk 55 PRINCIPAL ISOTOPE: pU 

MEEK WEEKLY COUNTS MICROCIJRIES 
PER RELEASED 

VOLUME (ml) 10 M I N  PER WEEK 
EFFLUENT . - + 27 5.93 L t r 1  , - - - -  - 

YICROCU!iIES 
RELEASED 
PER WEEK 

t - -  

WEEK WEEKLY 

- VOLUYE (mll 
EFFLUENT 

COUNTS 
PER 

10 M I N  
I 
' -  - 1 5.93 E t \ x  

2 - + 
4 - I 

I . -  3 0 - 
4 

5 

6 

- 
- 

0 - 
- 

I 

i -  

7 

8 
- 
- 
9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
LLD: a 
r:nmrnit..-r 

. 6  
I 

+ - 
c 
I 

I 

i 
. -  + - 
! 

: -  

\ -  

I 

\ 

52 + - 

t A I P T l l l l T V  nri  r n c r n  rnn vrmn. 



WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT PER RELEASED 

VOLUME (ml) 10 M I N  PER WEEK . - 
WEEK WEEKLY . COUNTS !IlCROCURIES 

EFFLUENT ' PER RELEASED - VOLUYE (ml) 10 I I I N  PER WEEK 
+ I - I - 1 a m  E+\& , - 

0 

0 

+ - 
+ 
+ 
- .  c 

- - 

.I - 
i -  - 
I 

a -  - 

- 
' -  

i-- 
I 
a -  

- 
+ 
+ 
- - 
- e 

I . ! -  

I -  - 

; -  

i d  

- - - 
+ 

! + - - . -  

c -. 



FE-35 
RADIATION TYPE: ALPHA - AREA: TA- 3 - ELOG. sx-29 STACK 7 YEAR 1Q7q -.--- 

WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT PER RELEASED 

VOLUME (ml) 10 M I N  PER WEEK .- 

WEEK WEEKLY COUNTS VICROCURI ES 
EFFLUENT ' PER RELEASED 

VOLUME (mil. 10 MIN PER WEEK - + - 3lab Et \ \  - - 1 - 

0 -  - 
I -  I .  
. -  

t - c 

: -  

+ 

I 





RADIATION TYPE: - AREA: TA- 3 , - . ELDG. SY-M STACK F F - ~  , YEAR 1979 

HEALTH PllYSICS ANALYSIS LAUOIU\TORY: jh- S5 PRINCIPAL ISOTOPE: .- 

WEEK WEEKLY COUNTS MICROCURIES WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT ' PER RELEASED EFFLUENT ' PER RELEASED 

VOLUME (ml) 10 MIN PER WEEK - VOLUME (mll I 10 M I N  PER WEEK - 



WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT PER RELEASED 

VOLUME ( m l )  10 M I N  PER WEEK . - 



RADIATION TYPE: ALPHA - AREA: TA- 3 - ELDG. SM-66 STACKFE-10 YEAR 1979 

HEALTH PIIYSICS ANALYSIS LABORATORY: 3% 5$ PRINCIPAL ISOTOPE: u-235 
-.--- 

WEEK WEEKLY COUNTS !I I C ROCUR I ES 
EFFLUENT ' PER RELEASED - VOLUME (rnl) 10 MIN PER WEEK 

+ 1 3.3b k + \ i  10 . o n 3  - - 9 9 3 .  - 
2 

3 

4 

5 

6 

7 

8 

9 

- 
- 
- 
- 
- 
- 

- 
10 
1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 

WEEK WEEKLY COUNTS HICRDCIJRIES 
EFFLUENT PER RELEASED - VOLUME (ml) 10 MIN PER WEEK 



. .. . . - - .~ . -. . . . . . .- .. . . .. __ . .. 

WEEK WEEKLY COUNTS YICROCIJRIES 
EFFLUENT PER RELEASED 

PER WEEK - TULUME ( m l )  10 M I N  - 



I . I  
I ,  . .  

. 

. .  . .  
I. 

._: I 

. . !  . .  

I 





YEAR 1979 
FE-26 

AREA: TA- 7 . - .. BLDG. ~ ~ - 6 6  STACK -.__- R A D l A l l O H  TYPE: - 
HEALTH PllYSlCS ANALYSIS LABORATORY: f&  .55 PRINCIPAL ISOTOPE: u-238 

& 



., 

(Press) FE-1 6 

-.-__- RAOIATIDN TYPE: ALPHA - AREA: TA- 3 . BLOG. 35 STACK FE-2 . YEAR 1979 

HEALTH PllYSICS A h L Y S I S  LAUORATORY: ?+-% PRINCIPAL ISOTOPE: - ~ 2 3 5  

WEEK WEEKLY . COUNTS fl1CROCURIES WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT . PER RELEASED EFFLUENT PER RELEASED - . VOLUME ( m l )  10 M I N  PER WEEK - VOLUME (ml) 10 M I N  PER WEEK 

+ 27 +.s+ kt ia  . ' g o  . 1 0 %  - , 019  + - - 1 Y.54 k t l k  I5 ,OO; - , o a :  



RADIATION TYPE: A m  - AREA: TA- 3 ELDG. 35 STACK FE-3 YEAR 1979 
(PRES) 

HEALTH PllYSICS ANALYSIS LAUOHATORY: f G  .<( PRIXCIPAL I S O K P E  IJ-235 

WEEK WEEKLY COUNTS YI CROCURI ES WEEK WEEKLY COUNTS MICROCIJRIES 
'\ EFFLUENT ' PER RELEASED EFFLUENT PER L J U E A S E D  

VOLUHE (ml) 10 M I N  PER WEEK - ' VOLUME (ml) 10 M I N  PER WEEK . - 
+ 

27 5.73 Et11 8 . - - - + 
+ 
- - -  1 5.73 zcll 

2 

3 

4 

5 

- - 28 + -  - \3- - 
29 i 0. - -.i 

- + -  - 
- 31 ; a  - - -  

- - 
+ + 

+ 
+ 

- - - 
: E l  - 30 - - + -- - 

6 

7 
- 
- 

13 

+ - 34 - -  + - 35 
+ - 36 - 
+ - 37 
+ - 

18 

19 
-- 
- 

+ 
I P - _. 

' 6  + - 

+ - -  a - 

+ . -  - , I 3  - 

+ : 0  - - 



, .. .. . .., . 

. .  . . .  ... . . .  
.. ' 



FE-20 
RADIATION TYPE: ALPHA - AREA: TA- 3 '. - BLOG. 102 STACK ShoD 13 YEAR 1979 

HEALTH PIIYSICS A k l L Y S I S  LAUOINTORY: ?a- 5s PRINCIPAL ISOTOPE: U-235 & U-238 

-.--- 

WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT PER RELEASED - 9 VOLUME (ml) 10 M I N  . PER WEEK . 





WEEK WEEKLY . COUNTS !IICROCUllIES WEEK WEEKLY COUNTS M I  CROCIJRI ES 
EFFLUENT . PER RELEASE0 EFFLUENT . PER RELEASED - VOLUME ( m l )  10 M I N  PER WEEK - VOLUME ( m l )  10 M I N  PER WEEK . 

7 - 
8 - 
9 

10 

11 

12 

13  

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

' 25 

26 

LLD: 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 





WEEK WEEKLY COUNTS 
EFFLUENT ' PER 

VOLUME (ml) 10 M I N  - 
- 1 . 3 . S b  k+\\ 

2 - 

1 1  ' - 
1.2 

-. 18 . . - .. '3 
- 19 e 
20 r, 
- 21 b 
- 

!4ICROCURIES 
RELEASED 
PER WEEK 

+ 

+ - 
+ 
+ 
- 

+ 
+ - 
+ - 

+ 

WEEK WEEKLY COUNTS HICROCIJRIES 
EFFLUENT . PER RELEASED 

VOLUME (ml) 10 M I N  PER WEEK 
b - ( 4 .  L.,y . 

- 
ZI'~ i . + x  E t i 3  1 1  . 069 : .OOh 



.- 

c - -  
! 
! 



324 
BLDG. 324 STACK INTAKE YEAR 1979 RADIATI l lN  TYPE: ATPWA - AREA: TA- 71 - 

HEALTH PIIYSICS ANALYSIS LAUOMTORY: TA-55 PRINCIPAL ISOTOPE: pU 



RADIATION TYPE: - AREA: TA- 21 

HEALTH PI IYSICS ANALYSIS LAUOIblTORY: yh-% 
-.__.- 

WEEK WEEKLY COUNTS MICROCURIES 
EFFLUENT PER RELEASED 



WEEK WEEKLY COUNTS M I  CROCU!tI ES 
EFFLUENT ' PER RELEASED 

VOLUME ( m l )  10 M I N  PER WEEK 

2a - 
2 9  - 

+ I 

+ I 

I -. - -  
- . -  

! -  
7 

+ - - " I  
32 ! 

.I - - 

5 1  

5 2  - 



146 
AREA: TA- 71  ELDG. STACK YEAR 1470 -.-- RADIATIOH TYPE: AIPWA - 

HEALTH PllYSICS ANALYSIS LAUOIUTORY: -'i.b -55  PRINCIPAL ISOTOPE: tJ 
WEEK WEEKLY . COUNTS M I  CROCU9I ES 

EFFLUENT PER RELEASED - VOLUME ( m l )  10 f4IN PER WEEK 

WEEK WEEKLY 

- VOLUME ( m l )  
EFFLUENT 

;4 L 
,- 

COUNTS M I  CROCIJRI iS 
PER RELEASED 

10 M I N  PER WEEK 



150 
RAOIATI l lN  TYPE: ALPHA - AREA: TA- 2 1  .. - .. BLDG. 150 STACK ALPHA YEAR 1979 

.HEALTH PIIYSICS ANALYSIS LABORATORY: TR. 55 ' PRINCIPAL ISOTOPE: Pu 

WEEK WEEKLY COUNTS MICROCURIES 
EFFLUENT ' PER RELEASEO 

VOLUHE (ml) 10 N N  PER WEEK - 

3 - 
4 - 

15 

16 

17 

- 
- 
- 
ia - 
19 

20 

21 

22 

23 

- 
- 
- 
- 
- 
24 

25 

26 

- 
- 
- 
LLD: 6 
"____*__ 

I 

WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT PER RELEASEO - VOLUME (ml) 10 M I N  PER WEEK . 



F E.'). 

AREA: TA- 2 1  BLDG. 5 STACK 5 EAST YEAR 1979 -.--.- RADIATION TYPE: - 
HEALTH PllYSICS ANALYSIS LAUOIbITORY: t n -  5s PRINCIPAL ISOTOPE: PU - 
WEEK WEEKLY COUNTS MICROCURIES WEEK ' WEEKLY COUNTS M I  CRDCIJRI ES 

EFFLUENT ' PER RELEASED ' EFFLUENT PER RELEASED 
VOLUlYE (ml) 10 M I N  PER WEEK - VOLUME (ml) 10 M I N  PER WEEK - 

5 + d  - 27 7 . w  E t i a  : '- - 1 7.v5 E + \ l  - - ' +  - - 

+ 
. -  - 

- 
I 
. -  

. -  

c 

- 
. -  

I -  

+ - 

LLD: 6 - 



FL-I 

AREA: TA- 71 - _. BLDG. 5 STACK ii!w YEAR 1979 RAOIATION TYPE: - 
HEALlH PllYSICS ANALYSIS LA~OCATURY:  *aL 55 PRINCIPAZ. ISOTOPE: pu 

2 

3 

4 

5 

' 6  

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

- 
- 
- 
- 
- 
- 
- 
- 
- 

. -  

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

I - 
- 

WEEK WEEKLY COUNTS MICROCU4IES 
EFFLUENT ' PER RELEASEO - VOLUME (ml) 10 N N  PER WEEK 

+ 
+ 
- - 1 a , \ b  ~ + n  - - 

+ 
. l o 8  - .oas 

a\ - 

- +  
' -  - 

WEEK WEEKLY COUNTS MICROCURIES 
EFFLUENT PER RELEASEO - VOLUME (ml) 10 M I N  PER WEEK . 

+ - - I . -  

. -  

- 
i -  

+ 
+ 

- -  
- 

+ - 

+ - - .  

+ - . -  d 

! 

. o m .  + - , 003 IO 
+ - -  - 
+ i . O O S  - . o o a  

i 7  r 

+ 
+ 

. l o  . OOY - . ooa 

- I a 0 3  IS 

LLD: 6 



C & L  
E L M .  =i STACK q m u  YEAR ,070 -.--.- RADIATION TYPE: AI'PWA - AREA: TA- 71 . - 

HEALTH PllYSICS ANALYSIS LAUOIU\TORY: TL5< PRINCIPAL ISOTOPE: pU 

WEEK WEEKLY COUNTS N C R O C U R I E S  WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT ' PER RELEASED EFFLUENT PER RELEASED 

VOLUME (ml) 10 M I N  PER WEEK 
+ -  

- VOLUME (ml) 10 M I N  PER WEEK - 
- - 27 l . s a  k+\a  ' - + 

+ I 

- 1 ' 10.55 e+\& 31 .3?5 - B O \ B  - 

- . -  
+ . S%tr - I \s 

. -  

. -  
I 

. -  

i -  

I -  

I 
I 

I .  

: -  

! 
1 -  

. -  

. d  

I 
I -  
i - +  - 52 - 

LLD: 6 
- 



AREA: .TA- 71 . BLOG. L STACK'i q MU N YEAR 11170 -. RADIATION TYPE: UA - 
HEALTH PllYSICS ANALYSIS LAL;OIaTORY E th-;J; - PRINCIPAL ISOTOPE: U-235 - 
WEEK WEEKLY . COUNTS !I1 CROCURI ES WEEK WEEKLY COUNTS MICROCIJRIES 

EFFLUENT PER RELEASED EFFLUENT ; PER RELEASED 
VOLUME (ml) 10 M I N  PER WEEK - VOLUME (ml) 10 MIN PER WEEK - 



AREA: TA- 71 ELDG. STACK ::& YEAR 1q7q RADIATION TYPE: -4 - 
HEALTH PIIYSICS ANALYSIS LAUOINTORY: TP -5s pR1~clpAL ISOTOPE: pu 

WEEK 
1 

WEEKLY . COUNTS MICROCU4IE.5 
EFFLUENT . .PER RELEASED 

VOLUME (ml] 10 I4IN PER WEEK 

+ \ O  t30\ - ,080 

WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT PER RELEASED 

VOLUME (ml) 10 MIN PER WEEK - 



WEEK WEEKLY COUNTS HICROCURIES WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT PER RELEASE0 EFFLUENT PER RELEASED 

VOLUME ( m l )  10 M I N  PER WEEK - VOLUHE ( m l )  10 M I N  PER WEEK - 

LLD: 



FL.L 
AREA: TA- 21 . E L M .  7 STACK 7 FAST YEAR 1 Q 7 ~  -.-_- RADIA11O:I TYPE: - 

HEALTH PllYSICS ANALYSIS LABORATORY: PRIXIPAL ISOTOPE: - PU 

WEEK WEEKLY . COUNTS N C R O C U R I  ES 
EFFLUENT PER RELEASED 

VOLUYE ( m l )  10 M I N  PER WEEK - 

+ - - - 

WEEK WEEKLY COUNTS MICROCIJRIES 

- VOLUME ( m l )  10 M I N  PER WEEK 
EFFLUENT PER RELEASED . 

+ 27 q.\3 E t \ k  :" - - - .- 

; - 
! 1 
: -  

. . -  

. -  

+ , o a t  - , o o y  ! b 

+ I I8 I oac, - , o o q  



. BLDG. 3 STACK MAIN YEAR 1979 RADIATION TYPE: A X P M  - AREA: T A - 2 1  - 
pRIKC1P.U ISOTOPE: u-235 HEALTH PllYSICS ANALYSIS LABORATORY: . t n -  5s 

WEEK WEEKLY . COUNTS HICROCURIES WEEK WEEKLY COUNTS !4I CROCIJRI ES 
EFFLUENT ' PER RELEASED EFFLUENT PER RELEASED 

VOLUME ( m l )  1 0  M I N  PER WEEK . - VOLUHE ( m l l  10 M I N  PER WEEK - 



YEAR 1979 
313 

AREA: TA- 71  - BLDG. 3 STACK Tyrry, -.___- RADIATION TYPE: - 

WEEK WEEKLY COUNTS HICROCURIES 
EFFLUENT ' PER RELEASED - VOLUHE ( m l )  10 M I N  PER WEEK 

WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT PER RELEASED 

PER WEEK VOLUME ( m l )  10 MIN - 

2a - 
29 

30 

' 31 

32 

33 

34 

35 

36 

37 

3R 

39 

40 

41 

42 

43 '  

44 

45 

46 

47 

48 

49 

50 

51 

52 

- 

-- 
- 
- 
- 

- 
- 
-- 
- 
-- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

LLD: 





FL-r 
AREA: TA- 2 1  BLDG. 3 STACK 3 YEAR 1979 RAOIATION TYPE: - 

H E A L l H  PllYSICS ANALYSIS-  LAUOIIATORY: IN-% ISOTOPE: pu 

!41 CROCURI ES MICROCIJRIES 
RELEASED 
PER WEEK 

+ 
+ 

8 031 - . 0 \ 1  
- -  

- +  - 

COUNTS 
PER 

10 M I N  

I ' \8 
. -  

i -  
! 

- 
- 
- 

WEEK WEEKLY 

- VOLUME (ml) 
EFFLUENT 

- 27 s.53 rt\a 
2a - 
29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 ' 

45 

46 

47 

48 

49 

59 

51 

- 
- 
-- 
- 
- 
- 
- 
- 
- 
-- 
- 
-- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

COUNTS 
PER 

10 M I N  

n 
ur9 
- 

RELEASED 
PER WEEK 

. 

.31' 

+ 
+ 
- 

- . -  
+ ' o a a ,  - . O N  

i 3x 

: 3\5 
' 8  

1. 2- 

I 
I . -  . 
I 

+ . o\y - l0OL 
+ '  
+ 
- - 

- .  - 

+ , o\s  - , 0 0 9  
52 - 



COUNTS !4ICROCU9IES COUNTS 
PER 

10 M I N  
. .  
: -  

- ! 

- 
- 

MI CROCIJRI ES 
RELEASEO 
PER WEEK 

- +  - 
+ - - 

WEEKLY . 

EFFLUENT 
VOLUME ( m l )  

WEEK WEEKLY . 
EFFLUENT - VOLUME ( m l )  

.__ 

PER RELEASEO 
10 M I N  PER WEEK 

+ - 
I \\s 

I 

- 
I -  

, -  

. A  

- 
- 

, -  

! 
I -  

- 

- 
c + 

+ 
- . -  

- - 
+ - . -  . -  

I -  

, -  

. -  
! 

! 
: c  

+ - 

LLD: 6 



ELOG. 257 STACK m-4 YEAR 1979 - AREA: TA- 21 RADIAT1O:I TYPE: *LPEi - 
HEALTH PllYSICS A M L Y S I S  LAUOINTORY: f A .  55 ' pl\h;:? r'i ,y\*. Bit - P %3 

WEEK WEEKLY COUNTS !IICROCURIES 
EFFLUENT ' . PER RELEASED - VOLUME (ml) 10 MIN PER WEEK 

+ 
t 

1 4.95 a11 ' - - 
7 - 
3 - 
4 - 
5 

6 

7 

- 
- 
- 

t 

+ 
B B -  41 - 



Chem. Hood - Pug 4ull 
STACK FE-6 YEAR 1979 RAOIATIOH TYPE: - AREA: TA- 21 ELDG. 257 -.-__ 

HEALTH PI IYSICS ANALYSIS LABORATORY: 1% .\(.__ PRINCIPAL. ISOTOPE e 1  

WEEK WEEKLY COUNTS #ICROCURIES WEEK WEEKLY COUNTS MI CROCIJRI ES 
EFFLUENT ' PER RELEASED EFFLUENT PER RELEASED 

- VOLUME ( m l )  10 M I N  PER WEEK VOLUME ( m l )  10 M I N  PER WEEK 
+ - -  1 

2 

3 

4 

- 
- 
- 

, 003 ! , 0 0 1  
+ - i 

\ -  

I -  
+ 5 '  ' 3 0 1  - '000 

z 

! + 
. -  - 

! -  

I + - d 

I 
i I I  + 

I ooa - . s o l  

+ . a01 - . o m  

, -  - 
I . -  

I 

I -  

; -  
I 

+ - 

I 
! -  

I 
i -  
I 



BLDG. 7 STACK FE-2 YEAR 1479  RAD1ATIO:I TYPE: ALPHA - AREA: TA- 35 - 
HEALTH PllYSICS A N I L Y S I S  LABORATORY: th.SS PRINCIPAL ISOTOPE: pU 

COUNTS MICROCIJRI ES 
PER RELEASE0 

10 M I N  PER WEEK 
t - - - 

WEEK WEEKLY 
EFFLUENT . 

VOLUME (ml) - 
MICROCURIES 

RELEASED 
PER WEEK 

+ - - 

WEEK WEEKLY . COUNTS 
EFFLUENT ' PER' 

V O L U K  (ml) 10 M I N  

2 

3 

- 
- 

4 - - 
. I  
I 

6 

7 

- 
- 

t - . -  - l o  -. 

12 - I + ! a3 . 0 1 1  - .oos 

+ D - 
16 

17 

18  

19 

' ' 20 

21 

22 

23 

24 

25 

26 

. LLD: 

- 
- 
- 
- 
- 
- 
_e 

- 
- 
- 
- 

! -  

' Z  

c 

+ - -  - 



RADIATION TYPE: ALPHA - AREA: TA- 35 BLDG. 7 STACK FE-3 YEAR 1979 

HEALTH PIIYSICS ANALYSIS LAUOIWTURY: tk-55 PRINCIPAL ISOTOPE: PpI 

-.--.- 

WEEK WEEKLY . 

- VOLUME (mlL 
EFFLUENT 

COUNTS 
PER 

10 M I N  
- 

!4ICROCURIES 
RELEASED 
PER WEEK 

+ - 

+ - c 

+ - -  

, O b 3  +_ ,015 

WEEK WEEKLY 

- VOLUME (ml) 
EFFLUENT 

- 27 2 .a~  k+\a 

28 

29 

30 

31 

32 

33 

- 
- 
- 
-- 
- 
- 
34 
35 - 
36 
37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

59 

51 

- 
-- 
- 
-- 
- 
- 

- 
- 
- 
- 
- 
- 
- 

52 

COUNTS MI CROCIJRI ES 
PER RELEASED 

10 MIN -PER WEEK . 

, , o o l r  , 0 0 3  

+ - . -  E 

+ i 13 I O 1 9  - , o o *  



, ooa + '  - ,.oar '9s' + 46 - IO r 20 - 



R A D I A l l O N  TYPE: ALPHA - AREA: TA- 35 BLDG. 7 STACK FE-7 :YEAR 1979 -.___- 
HEALTH PIIYSICS AYALYSIS LABORATORY: $&.si PRIBCIPAL ISOTOPE: pu 

WEEK WEEKLY COUNTS M I  CROCIJRI ES 
EFFLUENT PER RELEASED - VOLUME (ml) 10 M I N  PER WEEK 

+ - 27 \.bo E+\&. i - - - 

WEEK WEEKLY COUNTS MICROCURIES 
EFFLUENT ' PER RELEASED 

VOLUME ( m l )  10 MIN PER WEEK - 

2 

3 

- 
- 

! g  

F- 
: -  

. C  

/ 

i -  

: - .  

9 

10 

11 

12 

13 

14 

15 

16 

- 
- 
- 
- 
- 
- 
- 
- 

17 - , 0 1 8  + - - 0 0 5  
18 

19 

20 

21 

22 

23 

24 

25 

26 

- 
- 
- 
- 
- 
- 
- 
- 
- 

+ - -  + 
c - - 

I + - - .  

- 
I 
. -  

L 

+ 
I - 

LLD: 9 - 



.- .. 

AREA: TA- 35 BLDG. 7 STACK PF-R YEAR 1 6 7 ~  .-._-._ RAOIATION TYPE: B L ~ H A  - 
; HEALTH Pl lYSICS ANALYSIS LABORATORY: lh s PRINCIPAL ISOTOPE: - PU 

WEEK WEEKLY COUNTS MICROCURIES WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT ' PER RELEASEO EFFLUENT PER RELEASEO 

VOLUYE ( m l )  1 0  !4IN PER WEEK - VOLUME ( m l )  10 M I N  PER WEEK . 
I - + 

T - 27 5 . b ~  E+\\ ' - - - + 
+ ' I  

- 5.L7 L+\\ - - 1 

i -  

i 
' -  

I 
- 
I -  

\ -. 

t 8 8 '  - 

+ A - u 

A 

I + - - . -  



BLDG. 1 STACK FE-g YEAR 1979 -.-- RADIATION TYPE: ALPHA - AREA: TA- 4 3  - 
HEALTH PllYSICS ANALYSIS LAUOCATORY: A-5L PRINCIPAL ISOTOPE: Pu - 

WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT PER RELEASED - VOLUME (ml) 10 MIN PER WEEK 

COUNTS MICROCURIES 
PER RELEASED 

10 f l I N  PER WEEK - 
WEEK WEEKLY 

- VOLUME (ml) 
EFFLUENT 

t 
\ - I . -  

A 

ry- 
t .ooy - ,901 - 

.- 

I 
i \ D  

t - 
! -  
I . -  

. I. 
I 

I -  



ELDG. 1 STACK ww-in YEAR ,474 _______ RADIATION TYPE: -A AREA: TA- I? - 
HEALTH PllYSlCS ANALYSIS LAUOCATORY: .'% P R I H C I P A ~  ISOTOPE: - PU 

HI  CROCU9I ES WEEK WEEKLY COUNTS MICROCIJRI ES 
RELEASED 
PER WEEK . 

COUNTS 
PER 

.WEEK WEEKLY 
RELEASED EFFLUENT 

VOLUME (ml) 10 M I N  
EFFLUENT ' PER - VOLUME (ml) 10 M I N  PER WEEK - 

t - ; 4  

1 

: -. 

. I  
- 

t 
. O I O .  - , aos 

+ - -  
B O 1 9  + - , 0 0 1  

. -  

t - -  - 
i . -  

/ 

I + 
. -  - .  - : -  

I 
! 

52 - 
LLD: 9 



AREA: TA-. 43 ......;:. - BLDG. -1 . . STACK pF-11 YEAR ,979 RAOIATION TYPE: ALBU - -.__- 

COUNTS HICROCURIES 
PER RELEASED 

10 M I N  PER WEEK - + 
1 -  - 
I- & 

i 

- - 

I + 

+ - - - - + 

WEEK WEEKLY 
EFFLUENT - VOLUME ( m l )  

- 27 S.\S Et\& 
28 

29 

30 

- 
- 
- 

YICROCIIRIES COUNTS 
PER RELEASE0 

10 M I N  PER WEEK - 
d 

/ 
I -  

.- 

. c  - 



AREA: TA- 4 3  BLDG. 1. STACK m-12 YEAR wg RAOlATlOH TYPE: ALPHA - 
HEALTH p i i y s i c s  ANALYSIS LABORATORY: As< - PRINCIPAL ISOTOPE: - pU 

- VOLUME (ml) 10 M I N  PER WEEK - 

- -.__.- 

WEEK WEEKLY . COUNTS . !lI CROCURI ES WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT ' PER RELEASED EFFLUENT PER RELEASED 

VOLUME (ml) 10 M I N  PER WEEK . - + 
+ - -  27 4 . b a  E+\&. 1 ' -  - + 

+ 
- - I 

- - -  1 - : -  

2 c\ * a 0 7  - .on3 . -  28 - - 

5 

6 
- 
- 
- 7 '  , 

8 .  

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
-. 

- 
- 

. -  
i . -  

! . -  

. -  
' A  

. -  

- 
+ . -  - 

+ 
c - 

i q  
+ .011 - . a 0 1  I IO 

i 
i I t  + . 013 - 8 OOL 

+ '  - ! -  L 

I -  

! -  

51 

52 
- 
- 





ELDG. 1 STACK FE-24 YEAR 1979 - AREA: TA- 4 3  RA0IATI I )N TYPE: !+LP~ - 
HEALTH Pl lYSICS ANALYSIS LAuO~ATORY: Ah- 55 PRINCIPAL ISOTOPE:PI__ 

WEEK WEEKLY . COUNTS MICROCU!3IES 
EFFLUENT ' PER RELEASED 

VOLUME (in11 10 M I N  PER WEEK - - 

I + . -  

+ - L 
I -  

I + 

+ 

WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT . PER RELEASED 

VOLUME ( m l )  10 M I N  PER WEEK - 

! aa 
1 -  

. -  

; -  
I 

I -  

- 



RADlATlOH TYPE: ALPHA - AREA: TA- 46 - . BLDG. 31 STACK FE-43 YEAR 1979 

HEALTH PIIYSICS ANALYSIS LAUOMTORY: \b st PRINCIPAL ISOTOPE: U-238 

-.-_- 

WEEK WEEKLY COUNTS !I I CROCURI ES 
EFFLUENT ' PER RELEASED 

- VOLUME ( m l )  10 M I N  PER WEEK 



FE-Uj 12, 13 
RADIATION TYPE: ALPHA - AREA: TA- 48 BLDG. 1 STACK . -  YEAR 1979 _____- 
HEALTH PIIYSICS ANALYSIS LABORATORY: A?-% PRINCIpa ISOTOPE: .U-235 

- VOLUME (ml) 10 f4IN PER WEEK - 
WEEK WEEKLY COUNTS !IICROCURIES MEEK WEEKLY COUNTS MICROCIJRIES 

EFFLUENT ' PER RELEASED EFFLUENT PER RELEASED 
VOLUME (ml) 10 M I N  PER WEEK 

2 - 
' 3  

4 
- 
- 

,$Ob 
' - 

+ - c . -  

! 
i -  , -  

. -  

I \ -  
I - 
I 

+ . -  - 

5 

I - 
i 
I -  

+ - c 

I 

i 
- 

I 

' -  

ao 
5 

4 

+ m a  - , o o +  + 
+ 

0 9 0  - ,013 
- 

i 17 

LLD: 8 



FE-15, F%-16 
AREA: TA- LR - __.I. BLDG. 1 STACK YEAR 1974 __..__- RAOIATIOH TYPE: - 

HEALTH Pl lYSICS ANALYSIS LAUOINTORY: >n- 55- PRI~CIPU ISOTOPE: u-235 



FZ-38, FS-40 
RADIATION TYPE: ALPHA - AREA: TA- 48 BLDG. 1 STACK ' YEAR 1979 -.__- 
HEALTH PllYSICS ANALYSIS LAUOIL4TORY: ?A- 55 PRINCIPAL ISOTOPE: u-235 

WEEK COUNTS 
PER 

WEEK COUNTS 
PER 

MICROCIJRIES 
RELEASED 
PER WEEK . . 

WEEKLY 
EFFLUENT 

VOLUME (ml) 

7.71 Et11 

MICROCURIES 
RELEASED 
PER WEEK 

+ - - 

WEEKLY . 
EFFLUENT 

VOLUHE (ml) 10 M I N  ,Y 
I 

7.17 E+ll 

I -  , -  
cL_ 
I 
' C  

+ 
c - + - 

\ 3ct 

'\ - 

+ 
+ 
- - 

- . -  
! - 
I -  

+ 
+ 

I - 
- c 

' -  
I 

. -  



FE&, ~Ei-46 
ELDG. 1 STACK . EAR 1979 -.-__ RADIATION TYPE: ALPHA - AREA: TA- 48 - 

HEALTH PllYSICS A M L Y S I S  LAUOIaTORY: jk- 55 PRINCIPAL ISOTOPE: pU 

WEEK WEEKLY COUNTS MICROCURIES 
EFFLUENT ' PER RELEASE0 

VOLUYE (ml) 10 M I N  PER WEEK - + 
+ 1 Ins\ E + \ 3  i 7 , 0 0 7  - ,503 - 
- . -  - 2 

3' 

- 
+ 
+ 

i -  - - - 
, q \ b  - ,i3a:. ,013 I 

4 \ \ \  - 
5 - 

15 

16 

17 

- 
- 
- 
18 

19 

20 

21 

22 

23 

24 

25 

26 

LLD: 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- - 

WEEK WEEKLY 
EFFLUENT 

VOLUME (ml) - 
- 27 \-s\ k t \ 3  

28 - 
29 

30 

' 31 

32 

33 

34 

35 ' 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

59 

51 

52 

- 
- 
-- 
- 
- 
- 
- 
- 
- 
-- 
- 
-- 
- 
- 
- 
- 

- 
- 
- 
- 

.- 

- 
- 

COUNTS 
PER 

10 M I N  - 
c 

' -. - 

MICROCIJRIES 
RELEASED 
PER WEEK 

+ 
+ 
- - 
- - 

+ - -  - 

. -  
. -  

I 

I -  

. -  + . -  d 

t - 
.+ - c 



I 
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.AREA: TA- =,n . .  ,. E L K .  STACK UF-I YEAR , 0 7 0  -___- RADIATION TYPE: AI.PHP. - 
HEALTH PIIYSICS ANALYSIS LAUOIaTORY: b?~% PRINCIPAL .ISOTOPE: pu 

WEEK WEEK WEEKLY COUNTS 
EFFLUENT PER 

VOLUME ( m l )  10 M I N  
,- 

b n i i  E t  ia ' - 
i 

MICROCURIES 
RELEASED . 
PER WEEK 

+ - - 

WEEKLY 
EFFLUENT 

VOLUYE ( m l )  

I -  I 
I 
6 . -  

!- I 3 \  
, \s+ 

: . \ \  ' 

\\ 
- 

. Oh3 , -  

\3 
. \ D  - - 
I 

+ 
9 03.9 - I a \ \  , la 

- 
? -  
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' I l l 
. -  

I 

LLD: 8 



RAOIATlON TYPE: ALPHA - AREA: TA- 50 ELDG . STACK FE-2 YEAR 1979 -.___- 
PRIXCIPAL ISOTOPE: pU & 

HEALTH PllYSICS A M L Y S I S  LAUOCATORY: \k- 5: 

COUNTS YICROCIJRIES 
PER RELEASED 

1 0  M I N  PER WEEK . 

WEEK WEEKLY 

- VOLUME ( m l )  
EFFLUENT 

WEEK WEEKLY COUNTS MICROCURIES 
EFFLUENT ' PER RELEASED 

VOLUME ( m l )  1 0  M I N  PER WEEK - + - - I - -  + 1 \.A0 L + \ >  
I 

+ 
+ 
-. c 

- - s \\k 

, 

9 

' D  

- 
c 

! : 1  
+ -  - . -  : D  ! 

. -  
4 

I 

. -  + - - .  + - I 

. -  

. -  
: -  

I- 
! -  

+ , 034 - I O \ L  4 
. -  

LLD: 



.. .. : . . . . . . . .  ... 8:. 2 . > : 2 , . , , . : , .  

L ~ I V E ~ S I T  f OF CALIFORMA 
L O S A L A M O S . N E W M E X ~ C O ~ ~ Y ~  

Telephone Exr: OFFICE MEMORANDUM 

, 1979 TO !%~J.erome~.Dumer, H-l.,: ,Gll. .:.::::.Q DATE. May 2 

IN-PLACE TESTING. HEPA FILTER SYSTEM FE-3, TA-50, BUILDING I 

' H-5 79-659 (W571) 

MAIL STOP: 486 - 

The HEPA f i l t e r  system, FE-3, was in -p lace  tes ted  w i t h  d i o c t y l  
ph tha la te  (DOP) on A p r i l  24 and again on A p r i l  28, 1979. On t h e  
24th, t h e  f i l t e r  system exceeded t h e  maximum a l l owab le  penet ra t ion  
o f  0.05%. The f i l t e r  system penet ra t ion  l e a k  amounted t o  6.0%. 

On A p r i l  28th, t h e  f i l t e r  system was opened i n  o rder  t o  ex- 
amine t h e  f i l t e r s  and components. Dur ing t h e  examinat ion i t  was 
found t h a t  t h e  gasket o f  one f i l t e r  f a i l e d  t o  mate t o  t h e  sea l i ng  
frame. The f i l t e r s  were r e i n s t a l l e d  and clamped and another DOP 
t e s t  was conducted. The r e s u l t s  o f  t h i s  t e s t  i n d i c a t e d  system pen- 
e t r a t i o n  o f  0.015%. . As spec i f i ed ,  0.05% i s  t h e  maximum a l l owab le  
penet ra t ion .  Based on t h e  t e s t  r e s u l t s ,  t h e  f i l t e r  system, FE-3. 
i s  acceptable. 

JO: pg 

CY: Thomas Keenan, H-7, MS 518 
Vince Ha l l ,  ENG-4;MS 558 
M e l i t o n  Garcia, H-5 
Robert  E. Weeks, H-5 



BLDG. STACK uv-q YEAR 1p70 RADIATION TYPE:  HA - AREA: TA- 50 - 
HEALTH PIIYSICS AYALYSIS LAUOIaTORY: 1h-55 PRINCIPAL ISOTOPE: pu - 
WEEK WEEKLY COUNTS HI  CROCUR I ES WEEK WEEKLY COUNTS MICROCIJRIES 

EFFLUENT PER RELEASED EFFLUENT PER RELEASED 
VOLUME ( m l )  10 M I N  PER WEEK - VOLUME (ml) 10 M I N  PER WEEK - 

8 

9 

10 

1 1  

12 

- 

- 
- 
- 
13 

14 

15 

16 

17 

18 

19 

20 

' 21 

22 

23 

24 

: 25 

26 

LLD: 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

+ 
+ 
+ 

- 34 

- 35 

- 36 

- -  

- 
I 

3R 
+ - -- 

+ 
+ 
- _  - 

+ - 
+ - 

+ - .aax 

+ 
: IO , 0 0 3 .  - , 0 0 1  



_ . I  

RA0IATIO:I TYPE: - AREA: TA- 50 E L K .  \ STACK rk-4 YEAR 

HEALTH PllYSICS .ANALYSIS LAUOIaTORY: IN . 5% 

WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT PER RELEASED 

VOLUME (mlr 10 M I N  PER WEEK 

!llCROCURIES 
RELEASED 
PER WEEK 

+ - 

COUNTS 
PER 

10 M I N  

WEEK WEEKLY 
EFFLUENT . - VOLUME (in11 

1 \,os L+\k - 
2 

3 

- 
- 

- .  - 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

LLD: 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 

- - 
- 
- 
- 
- 
- 
- 

+ - c 
! :, - 

+ - 
+ - 
t 

. +  
- 
- 

I -  - . -  
+ - - L 

! . /  

! -  

+ 
1 -  

+ - 
+ - c 

' \3 
1 I ooa  + - b 3 O i  

\b 
c 

52 - 





. :  

-.__.- RAOIATlON TYPE: - AREA: TA- so . . E L M .  STACK rL-\\  YEAR 17 

HEALTH PllYSICS ANALYSIS LAUOCATORY: ta.s5 P u - b34 - Am. I*\ 
WEEK WEEK WEEKLY COUNTS M I  CRDCIJRI ES 

EFFLUENT PER RELEASED 
VOLUME (ml) 10 M I N  PER WEEK 

7 

WEEKLY 
EFFLUENT 

VOLUHE (ml) 

5.9~ Li\\ 

COUNTS 
PER 

10 M I N  

+ 
L 

+ - . -  

- t - 

i- 
n -  

. -  

. -  
I 

! -  

- 

+ - 

t - . -  
+ - 
+ 

' t  

+ 
- 

+ + 
I -  - - - 

+ 
c - I -  

I 

LLD: 



RADIATION TYPE: - AREA: TA- 5O BLDG. 37 STACK YEAR l9'79 -.- 
HEALTH PllYSICS ANALYSIS LAUOIaTORY: TA-55 

WEEK WEEKLY COUNTS !41CROCURIES WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT ' PER RELEASED EFFLUENT PER . RELEASED 

VOLUYE (ml) 10 MIN PER WEEK VOLUME (ml) 10 M I N  PER WEEK - - 
+ 27 \ .bS  k*\3 - + 

+ 
- - -  1 - 

2 

3 

4 

5 

- 
- 
- 
- 

29 
+ - - 
A 

+ - . 31 -- 

+ + - 36 - 
+ + 1 1  - 37 - - 

+ 13 - 39 - + - 

20 

21 

22 

23 

- 
- 
- 
- 

LLD: 
SAMPLING STARTXI 



I I .I 
Sampling started 12-14-79 



WEEK WEEKLY COUNTS WEEK WEEKLY 
EFFLUENT 

MICROCURIES 
RELEASED 

!IICROCURIES 
RELEASEO 
PER WEEK 

+ 
+ 
- 
- 

COUNTS 
PER 

10 M I N  
EFFLUENT . PER 

VOLUHE ( m l ]  10 MIN 
I 

VOLUME (ml) PER WEEK 

+ - 

' +  
+ 
- 
- + - 

0 + - 

+ 
+ 
- 

+ - 

+ 
+ 
+ 

- 
- - 

+ - 
+ - 

+ - + - 
+ - 

- +  
+ 
- 

+ - 

+ - 
+ - 



OPNS 
AREA: TA- 53 BLDG. ?-M STACK PF-? YEAR 107q - RADIATION TYPE : - 

HEALTH PIIYSICS ANALYSIS LABORATORY: 'lLss PRINCIPAL ISOTOPE: Be' - 
I 

WEEK WEEKLY COUNTS MICROCURIES WEEK WEEKLY COUNTS M I  CROCIJRI ES 
EFFLUENT ' PER RELEASED EFFLUENT PER RELEASED 

VOLUME (ml) 10 M I N  PER WEEK - VOLUME (ml) 10 M I N  PER WEEK - 
+ 
+ 

1 - 
2 - 
- 
- 
3 

4 
- 
- 

6 

7 
- 
- 

9 
+ - 
+ 

. -  
+ 1 1  - - 

12 
+ - 

15 
+ - 

16 

17 

18 

19 

- 
- 
- 
- 

+ 27 - - 
+ 

' 28 - - 
+ 29 - - 
+ 30 - - 
J. 

+ - 42 - + - 43 



D-WING 
AREA: TA- q q  ELDG. inn STACK rw. r f i  YEAR 1979 -.--- RADIAT1O:I TYPE: - - 

HEALTH PllYSICS ANALYSIS LAUORATORY: +a- 5< PRINCIPAL ISOTOPE: - BL’ 
WEEK !IICRDCURIES WEEK WEEKLY COUNTS MI CROCIJRI ES 

RELEASED EFFLUENT . PER RELEASED 
VOLUME ( m l )  10 M I N  PER WEEK . PER WEEK - 

+ 27 - + - - 
. +  + - 28 - - ! 

+ 29 - + - - 

+ 

+ - + - 36 - 
t - 37 - + 

+ 
+ 
+ 

- 
. -  

- 
+ - - 

+ + - 4 1  - 
+ + - 42 - - + - 43 - + 

+ 
+ 

- 
- .  

+ - 44 - + - 4 5  - 

+ - A7 

LLD: 



YEAR 1979 
D-WING 

AREA: TA- 5 7  E i D G  . L O R  STACK pp-16 -.-_.- RADIATI I IN  TYPE: AT.PHA - 
HEALTH PllYSICS ANALYSIS LAUOIb4TORY: ?r*- si PRINCIPAL N X O P E :  MAP 

WEEK WEEK WEEKLY COUNTS 
PER 

10 M I N  

MICROCIJRIES 
RELEASED 
PER WEEK 

+ 

HICROCURIES 
RELEASED 
PER WEEK 

+ 

COUNTS 
PER 

10 M I N  
EFFLUENT 

VOLUME (ml ) V O L U K  (ml) 

+ 
3 

4 

- 

+ - + - 
+ - + - 
+ - 

+ - 

+ - + 
+ 
- 

+ - 



COMPACTER 
RADIATION TYPE: ALPHA - AREA: TA- 54 BLDG . STACK FE-1 YEAR 1 9 7 9  

HEALTH PllYSICS ANALYSIS LABORATORY: jh- SZ PRINCIPAL ISOTOPE: Pu-239 

COUNTS MICROCIJRI ES 
PER RELEASED 

10 M I N  PER WEEK 
+ 
+ 
- - - 
- ' -  L 

COUNTS YI CROCUR I ES 
PER RELEASED 

1 0  M I N  PER WEEK 

WEEK WEEKLY 

- VOLUME ( m l )  

- 27 %L'L L t \ b  

EFFLUENT 
WEEK WEEKLY 

EFFLUENT - VOLUNE (mil 

+ - -  . -  

! 
L -  

I 
I C  

I -  
I 

i 
. c  



m acto 
AREA: TA- 54 ELOG . STACK &-a - fEAR 1979 

Boom Exhaust 
RADIATION TYPE: 

HEALTH PIIYSICS ANALYSIS LAUORATORY: JR. 5s PRINCIPAL ISOTOPE: pu 

WEEK WEEKLY COUNTS !I1 CROCURI ES WEEK WEEKLY COUNTS ' MICROCIJRI ES 
EFFLUENT ' PER RELEASED EFFLUENT PER RELEASED 

VOLUME ( m l )  10 H I N  PER WEEK - PER WEEK - + 
.t 

+ 
I + 

. .  
VOLUME ( m l )  1 0  M I N  

27 %9'3 .k.t\\ I - - - 

9% .a$-,  .a3:,. 29 \ -. - - 

+ 
+ 

- - I 
I 
! -  

- -  1 . 4 .w L+\\ ; - - 
- - - - 28 - - I - I 

2 

3 

- 
- - - - , -  30' + ' _  - - ,\a\ : 
- 4 i 0 - 

" i ,  
i 
I '. B 
. -  

- 
I . -  

. -  

t 

t 

- . .  : -  

- - ! . \  - 
,' 9 
' C  

L 

L 

I 

i l b  
I .  

. c  
+ 
+ 

- . -  

- - 

t - 59 - - 
I - -  + 

a 0 0 1  - , 0 0 1  :: 0 



Fii-\S 

RADIATI l lN  TYPE: - AREA: TA- 55 . .  ELDG. STACK N~&A YEAR 1470 -.-_- 
100-200 Area 

HEALTH PIIYSICS ANALYSIS LABORATORY: 7 h.* 'PRINCIPAL ISOTOPE: - 
WEEK MEEKLY . COUNTS 3 I CROCUR I ES 

VOLUHE ( m l )  10 M I N  PER WEEK 
EFFLUENT ' PER RELEASED . 

- 
WEEK WEEKLY COUWTS !4 I CROCI1 R I ES 

EFFLUENT PER RELEASED 
VOLUME ( m l )  10 MIN PER WEEK - 

+ 'OOt - ,003 

1 + - - '. - 



LLL \b 

300-400 Area (South) 
AREA: T A - 5 5  : ELDG . STACK EX. YEAR 1979 -.--- RAD1 AT I ON TYPE : - 

HEALTH PllYSICS ANALYSIS LAUOlaTORY: tk.-SS PRINCIPAL .ISOTOPE :- 

WEEK WEEKLY COUNTS MICROCURIES 
EFFLUENT PER RELEASE0 

VOLUME (ml) 10 MIN PER WEEK 

COUNTS H I  CROCURI ES 
PER RELEASED 

10 M I N  PER WEEK 

WEEK WEEKLY . 

- VOLUHE (mil 
EFFLUENT 

1 b . \ l  t+ \ 'L  - + I 
I -  - 
I + 

- - 
2 - 

+ 
+ 
- . \  - 3 

4 

- 
- 

a - 
9 

10 
- 

+ 
. -  -' - 1 1  

12 

13 
- 
- 

. 14 

15 
- 
- 

+ 
17 

18 
- 
- 

+ - 
19 

20 

21 

- 
- 
- 

23 

24 

i 25 

- 
- 
- 
26 - + .- 4 -  





A-B-C 
AREA: TA- 3 BLDG. sM-29 STACK 9 YEAR 1% RADIATION TYPE: BETA - 

HEALTH PIIYSICS ANALYSIS LAUOINTORY: ?%<is PRINCIPAL ISOTOPE: E 
WEEK WEEKLY COUNTS MICROCURIES WEEK WEEKLY COUNTS MICROCIJRI ES 

- 1  ' EFFLUENT ' PER RELEASED EFFLUENT PER RELEASED 
VOLUME ( m l )  10 M I N  PER WEEK VOLUME (ml) 10 !4IN PER WEEK - 



RADIATION TYPE: - AREA: TA- \8 BLOC. \(\Urn-\ STACK F k\ YEAR \\''lj -.--- 

HEALTH PllYSICS ANALYSIS LAUOIblTORY: f a -  'S!i ' 71 .ills 

WEEK WEEKLY . COUNTS H I  CROCURI ES WEEK WEEKLY  COUNT^ MI CROCIJRI ES 
EFFLUENT ' PER RELEASED EFFLUENT . PER RELEASED 

- VOLUME (ml) 10 M I N  PER WEEK - VOLUME (ml), 10 M I N  PER WEEK 
'L.-u.-L aL + -  27 \ . + \  E t l l  - - 1 L+\. L+\\ - 

13 - + - 
+ - 

- + \!a'' ;:+ - 2 - - 28 YL, ha** 

1 1  

12 

13 

- 
- 
- 

29 
+ - - 
+ 

30 - + - 31 -- 

+ ' U  

+ - -  



.. : 

. . . .  

. .:>, 
I 

. . .  . .  
! 

! 
' . . . - .  . .  . .- . 

I!. 

! 



WEEK WEEKLY COUNTS MICROCURIES 
EFFLUENT ' PER RELEASED 

VOLUME (ml) 10 M I N  PER WEEK . - + 
+ 
- - 1 b.71 CY\: ' 31 - 
- - 2 &4 - 

3 

4 

5 

6 

- 
- 
- 
- 

8 

9 

10. 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 ' 

23 

24 

' 25 

26 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

WEEK WEEKLY COUNTS MICROCURIES 
EFFLUENT PER RELEASED 

VOLUME (ml) 10 M I N  PER WEEK . - + Z7 L.71 k t \ a  . '51 . 03 \  - , O I O  
i 7 s  I O ' + ?  + - 9013 
i 37 m a  - .no1 

170 B O W  - , 0 1 3 .  

\. 87 . a b \  - .o\s 

- - 28 

29 

30 

31 

32 

- + 
+ 
+ 
+ 
+ 

- 
- i 

I 10s -078 - . O i q  

i l a  , J + L  - , 0 1 1  

7 -- 
- i 

- 33 . 

41 - 
42 

43 

44 

45 

46 

47 

48 

49 

59 

- 
- 
- 
-. 

- 
- 
- 
- 

51 

52 

- 
- 

LLD: 





. ELDG. STACK IT-? YEAR 19~9 R A O I A T I O I ~  TYPE: BETA - AREA: TA- 5 0 .  - 
HEALTH Pl lYSlCS ANALYSIS LAUOItATURY: t h -  5s PRINCIP.AL ISOTOPE: MP 
WEEK WEEKLY . COUNTS HICROCURI ES 

I EFFLUENT ' PER RELEASED 
VOLUME (ml) 10 M I N  PER WEEK - 

2 

3 

- 
- 

4 - 
5 

6 

- 
- 
7 - 

WEEK WEEKLY COUNTS HICROCIJRIES 
EFFLUENT PER RELEASED 

VOLUME (ml) 10 M I N  PER WEEK - 

+ - 37 

39 
+ - - 
t - 4n 

t - .- - 
t 



RADIATION TYPE: 6fTA - AREA: TA- SQ. : . ELOG. \ STACK FL..t YEAR ! q l j  -.-_- 

HEALTH PllYSICS ANALYSIS LAUOINTORY: TR-SZ 

WEEK WEEKLY COUNTS MICROCURIES 
EFFLUENT PER RELEASED - VOLUME (ml) 10 M I N  PER WEEK 

+ 
+ 

7 - 
1 . a i  E t \L - - 

+ 
+ 
- 3 

4 
- 

- - 
4. 

5 

6 

7 

- 
- 
- 

+ - 9 - + 10 - - + 1 1  - - + 12 - - + 13 - - 

+ 16 - - 
A 

' + '  20 - - 
21 

22 

23 

24 

' ' 25 

26 

LLD: 

- 
- 
- 
- 
- 
- 

MEEK WEEKLY COUNTS ' MICROCIJRIES ' 

EFFLUENT . PER RELEASED 
VOLUME (ml) 10 M I N  PER WEEK - 



RAOIATI I IH  TYPE: e&gy2 - AREA: TA- so .... ELDG. STACK f i - /d YEAR 77' -.__._ 
HEALTH PIIYS(CS ANALYSIS LAUOCATORY: -p. ss ? \ \ U L \ \ k  . \ \ \ T b  9; '. MFP 

WEEK WEEKLY COUNTS !I1 CROCURI ES WEEK WEEKLY COUNTS MICROCIJRI ES 
EFFLUENT ' PER RELEASED EFFLUENT . PER RE LEASE0 

VOLUME (ml) 10 M I N  PER WEEK . - PER WEEK - 
+ 

VOLUME ( m l )  . 1 0  M I N  

27 5-91 Et\ \  b . - + - .- 1 5.41 E+\\ - - + - 

+ - 

t 

t 

- 

t - 
t 

+ - 
.+ 

+ 
- .  

+ - 

+ - 

LLD: 





15 

16 

17 

18 

19 

20 

21 

22 

- 
- 
- 
- 
- 
- 
- 
- 



- 
HEALTH Pl lYSlCS AYALYSIS LABORATORY: T h - S  

AREA:. TA- 3 . BLDI;. SM-66 STACK ~ ~ - 2 6  YEAR 1979 - 
PRINCIPAL ISOTOPE: Th-234 - 

WEEK WEEKLY COUNTS MI CROCIJRI ES 
EFFLUENT PER RELEASED 

VOLUME ( m l )  10 M I N  PER WEEK . 



AREA: T A - L ? .  ELDG . I  STACK uc-a YEAR 1g7g RADIATION TYPE: - 
HEALTH PIIYSICS ANALYSIS LABORATORY: -tR+,55_ PRIxCIPAL ISOTOPE: p-32 - 



I 

AREA: T A - 4 3  ELDG. 1 STACK Fp-in YEAR 1979 -.-_.- RAOIATION T- - 
HEAL111 PIIYSICS ANALYSIS LAUOIaTORY: lL-5% PRINCIPAL ISOTOPE:. p-32 

WEEK WEEKLY COUNTS !4lCROCU!tI ES WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT . PER RELEASED EFFLUENT PER RELEASED 

VOLUME (nil) 10 M I N  PER WEEK - VOLUME (ml) 10 fdIN PER WEEK - 
+ - 27 a.o+ W A  . ' I \  I 01-1 - .  00% .+  - - - -  - 1 a.si;.,t\;. , 3!, 



RADIAT1O:I TYPE: BETA - AREA: T A - 4 3  . 6 L D G . i  STACK FE-U, YEAR 1979 

HEALTH PllYSICS ANALYSIS LAUOMTORY: -3h-55 PRINCIPAL ISOTOPE: p-32 - 
WEEK WEEKLY . COUNTS !I1 CROCURI ES 

1 EFFLUENT ' PER RELEASED 
- VOLUHE (ml) 10 M I N  PER WEEK 

2 

3 

4 

- 
, - 

- 
5 

6 
- 
- 
7 

8 , a3* 
- 
- 
9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

LLD: 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

WEEK WEEKLY COUNTS MICROCIJR~ES 
EFFLUENT PER RELEASED - VOLUME (ml) 10 M I N  PER WEEK 

+ 
27 5.07 L t \ Z  ;: ' \\g 31rb - 1 o\s - 

. - .. 





WEEK WEEKLY COUNTS 91 CROCURI ES WEEK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT ' PER RELEASED EFFLUENT PER RELEASED 

VOLUME ( m l )  10 MIN PER WEEK - VOLUME ( m l )  , 10 M I N  PER WEEK . 



RADIATION TYPE: - AREA: TA- ~3 - E L M .  1 STACK w w - 7 ~  YEAR , 0 7 0  -. --.- 

PRINCIPAL ISOTOPE: - P-32 HEALTH PllYSlCS ANALYSIS LAUOHATORY: Ti+ -55 

WEEK WEEKLY COUNTS MICROCURIES WEEK WEEKLY COUNTS MICROCIJRIES 
i EFFLUENT . PER RELEASED EFFLUENT PER RELEASED - V O L W E  (ml) 10 M I N  PER WEEK - VOLUME (ml) 10 M I N  PER WEEK 







RADIATION TYPE: BETA - AREA: T A - 4 8  -.--.- 

HEALTH PllYSICS ANALYSIS LAUOIU\TORY: fh-5; 

WEEK WEEKLY COUNTS MICROCU4IES 
(. 1: EFFLUENT . . PER RELEASED 

VOLUME (ml) 10 M I N  PER WEEK - 
- 1 \.\3 E t \ l  ' Yrs .07\ : SB\S 

7 - 
8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
22 

23 

24 

' 25 

26 

LLD: 

- 
- 
- 
- 
- 

BLOG. 1 STACK FE-38 -"YEAR 1979 - 
PRINCIPAL ISOTOPE: Wp - 

WEEK WEEKLY COUNTS MI CROCIJRI ES 
EFFLUENT PER RELEASED 

VOLUME (ml) 10 M I N  PER WEEK . . - 



WEEK WEEKLY . COUNTS HICROCU4IES 
' j  EFFLUENT ' PER RELEASED 
- VOLUHE (ml) 10 I 4 I N  PER WEEK 

WEiK WEEKLY COUNTS MICROCIJRIES 
EFFLUENT , PER RELEASED - VOLUME (ml) 10 MIN PER WEEK . 

- 27 \ .5\  k+\3 'aL073 S7.&7 \ \ .S3 



ELDG. 1 STACK FE-51 ' YEAR 1979 -.--.- RADIATION TYPE: BETA - AREA: T A - 4 8  - 
HEALTH PllYSICS ANALYSIS LAUOIflTORY: tn. 5G PRINCIPAL ISOTOPE: Wp 

WEEK WEEKLY COUNTS HICROCURIES 
I EFFLUENT ' PER RELEASED 
- VOLUME (ml) 10 M I N  PER WEEK 

2 - 
3 

4 
- 
- 

I .  

+ -  - :3't - 

+ -  - .33 - 

WEEK WEEKLY COUNTS MICROCIJRIES 
PER RELEASED 

VOLUME (ml) 10 M I N  PER WEEK 
EFFLUENT - 

LLD: 
+ 



AREA: T A - 4 8  ELDG. 1 STACK FE-;L, YEAR 1979 
-.--.I RADIATIO:I TYPE: - 
HEALTH PllYSICS A M L Y S I S  LAUORATORY: j-b-ss PRINCIPAL ISOTOPE: MFp 

WEEK WEEKLY COUNTS !lICROCURI ES 
EFFLUENT ' PER RELEASED 

VOLUHE (ml) 10 MIN PER WEEK 

2 - 
3 

4 

5 

6 

- 
- 
- 
- 

7 - 

21 

22 

23 

24 

25 

26 

- 
- 
- 
- 
._. 

- 

WEEK WEEKLY . COUNTS M I  CROCIJRI ES 
EFFLUENT PER RELEASE 0 

VOLUME (ml) 10 M I N  PER WEEK - 

LLD: 39 





RADIATION TYPE: BETA - AREA: TA- 3 ELDG. ~ ~ - 2 9  STACK WING g YEAR 1979 

HEALlH PllYSICS ANALYSIS LAUOMTORY: -&mk.: 
-.-- 

PRINCIPAL ISOTOPE: 1-131 
WEEK WEEKLY COUNTS M I  C ROCURI ES MEEK WEEKLY COUNTS MI CROCIJR I ES 

EFFLUENT ' PER RELEASED EFFLUENT . PER RELEASED 
VOLUM ( m l )  10 M I N  PER WEEK VOLUME (ml) 10 M I N  PER WEEK 

I 
.I 

+ - . 36 - + - 37 - 

39 
+ - - + - All 

18 

19 

20 

21 

22. 

23 

24 

- 
- 
- 
- 
- 
- 
- 

+ - 44 - 
+ - A5 .- - 

+ - A8 
+ - A9 
+ - 59 - -  

52 + - 26 - 
LLD: 



UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545 

LOS ALAMOS SLATIFIC LABORATORY 

Telephone Exr: 
OFFICE MEMORANDUM 

TO B i l l  Romero H-1 OAT€. February 27,  1979 

F R O M  

SUBJECT ' for Period January 2 thru February 26, 1979. 

SYMBOL ' P9-79-043 

M A I L  STOP 480 

1.  Group P-9 reports the following releases f o r  above reporting 

period: 
6 Total 3H(gas) - 1.18 x 10 

Average lifonth1.y Concentration - 3.46 x Ki/cc 
Monthly A i r  Flow - 3.42 x 10" cc 

K i  

2. Group Q - I O  reports no 3H releases either planned or accidental 

cc:  R .  Woods 
H'. Keller Q-IO MS 764 

Fi le  



LOS A L A M O S  iENTlFlC LABORATORY 
LNIVEISI7V OF CALIFOSNIA 

La5 ALAMOS. NEW MEXICO 875La 

RwlewedRa 
Publicly Releas* 

OFFICE MEMORANDUM 

TO : B i l l  Eomero, E-1, 745 O A T E : 2  / 26 / 79 

FROM 

SUBJECT . Tritim Steck I;’;,SCharge &Fort for Reporting Period Ending 2 / 23 / 79 

S Y M B O L  E-1 

Connie Hodrow, E-1, -w 34s 

MAIL STOP 3L8 

Vo1w.e of Air 
Discbarged ( m l )  Total uCi 

Location per b o o r t  ?eriod Avereze uCi / UJ Disckareed 

TB-21, DP E a s t  

FE-10 
B L E  2Oq 1.59 E 13 2 . 7 5 .  x 10-7 4.37 Bi6 

Cy: J. L. An derson, CME-3, EL346 
Jim Iifler, E-1, kS-Lo1 
E-1 Fi le  



. .. 

- 1 1  l-----i. I 
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' L( SAtli'LL A N A L I S ~ S  < Y B  
CMtll4 ---% -a - 

SAMPLLR 11kk FHACT P E R M l S S  CUNC M I L L I C U R I E S  
O A l t  I l M E  LJ/W-M3 U C / M 3  ucc Noh-OCC STACl t  ISOTOPE R E L E A S E D  

J 
1/.?b/79 lh30 ii . 0. 0.000 0.000 0.000 1-131 o.nno 

1/2b/)q lb5U I I  . 0. 0.(100 0.000 0.000 1-131 0.000 

P E H t l 1  S S 1 hL C UIvL k PI 1 li A 1 1 0 NS ( UC /M 3 1 
1 su i  OPE uc 1. N UN - UC c S 1  ACK 
1-131 90.00t--114 1 0  .UOE-05 10. OOL-03 
1-131 Y O . U U t - I l U  l ~ . O U I i - O ~  1O.OOE-03 

- 0 .  -11. - 0 .  
-0. - 0 .  - 0 .  

, -0 .  - 0 .  - 0 .  







Avcrnco output far rcporting perld-lP f t  0 A- r4Ci/cc 
T o k l  autput for rcporting p r i d  / @  ci .. 



Reviewed/LabCounselI I d 
Publicly RdeaSabk d(2.1 ' LOS ALAMOS .ENTIFIC LABORATORY 

UNIVERSITY OF CALIFOUNIA 
LOS ALAMOS. NEW MEXICO 87546 - 

Telephone Ext: 
OFFICE M E M O R A N D U M  

B i l l  Romero. H - 1  MS 7 4 9 . 3 -  , . , _ .  DATE: February 1, 1979 .:_ .. TO 

FROM k s r r e z ,  H-1 

SUBJECT . Tritium Stack Report for Period ending 1/26/79 

SYMBOL P9-79-022 

MAIL STOP. 480 

Group P-9 reports  t h e  following tritium releases  for above reporting 
period. 

Total 3H(gas) - 1.44 x lo5  L C i  

Average Concentration - 4.22 x $Urn1 

Monthly A i r  Flow - 3.42 x 10l1 n l  

Group Q-10 reports  no t r i t i um losses  e i the r  accidental  o r  planned. 
There have been no act ivi t ies  involving 3H a t  Q-10. 
of  3H i s  i n  uranium storage.  

Their inventory 

JC:pm 

cc: R. Woods P9 M 480 
W. Keller Q-10 MS 764 
F i l e  



TA-35 TRITIUM STACK NONTHLY REPORT 
29DEt 70-.26S'AN 79 

I 

NET SIGNAL TIME (nonth) STACK FLOW C A L I  BRAT 1 CN 

L 4 W l  amps 4.03 x 10 4 min ' 2.4 x lo8 m l / m i n  2.3 x lo7 uCi/ml /amp 
- 13 

. = 3.2X10' uCI TOTAL DISCHARGE FOR TiE MONTH 

?.La 
4 CALIBRATED STACK FLOW = 2.4 x IO8 ml/min x 4.03 x 10 m i n  =-WE x lo1* m l  

-6 
AVERAGE DISCHARGE FOR THE MCNTH = 3 . i X i O  uCi/ml 

. '. 
. .  



P e r i d :  12/3G t o  1/26/79 

Location 

Vo&ume of A i r  . 
Mscharged ( m l )  Total u C i  
Per Rer;ort Period Averaee u C i / m l  ' Mschare ed 

TA-21 DP East 
Bldg 2 9  1.54 E 13 

!?E-IO 
6.Cl5 E-7 ' 1.020 3 7 

Cy: J. L. Anderson, CXB-3, - 3u 
J. ?fie?, I!-1, E 4 1  

I 



I 

LOS A M O S  L I N ~ I F I C  LABORATORY 
UNlVERSllY OF CALIFORNIA 
WS ALAMOS. NEW MEXICO 87545 

Telephone Ext: 
0 FFI CE M EM0 RAN D U M 

April 3,  1979 DATE. 
TO B i l l  Romero. H-1  M5 749 

FROM ' b g e z ,  P-9 MS 480 

5UBJECT Effluent Report: SM-16. P-9 

SYMBOL P9-79-061 

MAIL STOP. 480 

For t h e  reporting period February 23, 1979 thru  March 23, 1979 Group 
P-9 repor t s  t h e  following: 

5. ' Total Tritium Released 1.4 x 10 ~ C I  
11 Total  Stack A i r  Flow 3 . 4 2 ~  10 m2  

Average Monthly Concentration 

JG:pm 

cc: J i m  Hyder. H-1 MS 401 
R.  Woods 



. . . . ... -. . . - . . . . .  . .  - .. 

- 1 1  

-_ I . 1 .  1. 

AIR BORNE CONTAMINATION TEST :* 

I 

I t  

LOCATION ' BEGIN .END HRS M /m M3 d/m d/m/M3 REMARKd 3 

I I I 
I I I I I I I I 

5 .a5 7 333.97 ssq2 
I I I 

I I I I I L I 

I I I I I I 

I I I 

t I 

- 1 1  * I 

- 1  I * I-- 



\ 

DATE: 2 m 

TA-35 TRITIUM STACK MONTiLY REPORT 

I 

NET SIGNAL . .  TIME (month1 STACK FLOW CALI BRATI ON 
2.3 x 10 7 uCi/ml/anp 

' 2.4 x lo8 nl/min 4 'Q5 xlli13amps 4.113 x i o  min 

- l A 5 U  I O '  uC1 TOTAL DISCHARGE FOR THE MONTH 

12 CALIBRATED STACK FLOW = 2.4 x IO8 ml/min x 4.032 x lo4 min = 9:68 x 10 ml 
. .  

AVERAGE DISCHARGE FOR THE MONTH = 1.15 Y ld' uCi/ml 

.. 

. .  



. .  , 
PARTICULATE' ACTIVITY 
OUTPUT FOR 24 HOURS 

. GASEOUS ACTIVITY REHARKS 
m T P U T  PQB 24 H O U R S  
m* CD/& 

0 I 

-3  I *"Aract iv i tv  from 

2 -ab - 77 
3 - 1-75  

3- -3 - 3  5 
3 - q - 7 4  

3 4 - 7 1  

/. fi 
c 2 1  / 
I # Y  

s a t  
LC 7) 

3-20 -75 
3-21 -75 
3 -;,a.-34 
3 -3.3 -71 
3 -ay-74 
3 -L?s-Fj 

/. 7 
I .  

' !, 
A .  - 

l.5- 
S d  ?. 
S U P ? .  



! 

L " '  L c m I L I y o I  rnCIEIRIFK: u#(uIoII* 
UNIVERSITY OF CALIFORMA 

-OS ALAMOS. NEW MEXICO 87545 
Teiepncne Ext: 

OFFICE M E M O R A N D U M  

TO DATE March 29, 1979 

FROM 

S U B J E C T  

SYMBOL H-1 

STACK EFFLUENT REPORT FOR Q-10 (SM-34) 

MAIL STOP 401 

For t h e  r e p o r t i n g  per iod  o f  February 23'- March 23, 1979. Group Q-10 
repor ts  t h e  fo l low ing :  

3 Tota l  H gas: 9.46 x l o 5  pCi 

Tota l  monthly a i r  f low:  1.7 x 10'' m l  ' 

Average monthly concentrat ion:  5.56 x p C i / m l  

JG:ed 

Cy: B i l l  K e l l e r ,  Q-10. MS-764 
Ed Gr i l ly ,  9-10, MS-764 
Jim Hyder, H-1, MS-401 
F i l e  



Period: 2-23 t o  3-23-79 

TA-21 Z? East 
2C9 E-10 1.59 Ei13 



' DATE: 3/1q/79 

TA-35 TRITIUM STACK MONTiLY REPORT 
. . ~ b ~ A ~ a 2 3  FEe 

I 

NET SIGNAL TINE (month)- STACK FLOW CALI BRAT I ON 

' 2.4 x lo8 ml/min 2.3 x lo7 uCi/ml/a;np 4 4.03 x i o  min 

L - bXSYxM uC1 TOTAL DISCXARGE FOR THE NONTH 

12 i 
CALIBMTED STACK FLOW = 2.4 x 1 8  m l / m i n  x 4.032~ lo4 min = 9.68 x 10 ml 

b 
AVERAGE DISCHARGE FGR THE MNTH = b. 56% 10 uCi/ml . .  

I 

. 



-. - - 
LO5 ALAM. SCIENTIFIC. LABORATORY 

LOS ALAWOS. p f w  MEXICO e71.34 
UNIVER51T.I O f  CALlFORNli ’ 

OFFICE MEMORANDUM 
TO : Jim Hydrr. H-1. XS-749 DATE December 12, 1977 

FROM : Milenda Lauger, Xi-5 flif : 
Publicly ReieasaMe . 11 

SUSJECT . TSL-2 TRITIUM STACK - VELOCITY PROFILE 
SY+~BOL : ’ H-5 77-1785 

MAIL STOP: 486 

A velocity profile of the TSL-2 Tzitium Stack was completed on 
December 7, 1977. A manometer and pitDt tube were used to make a 
10 point traverse of the stack. 
24 inches. 

The s-..ac’a has an inside diameter of 

The profile indicates a stack velxity of 2840 
This gives an airflow of % 8900 cubic fzet per minute.‘ 

feet per minute. 

ML: sa 



u* - 8CIENTIFIC UWIulOny 
UNIVERSITY OF CALIFORNIA 

LOS ALAHOS. NEW MEXICO 87545 
Telephone Ext: 

0 FFI CE M E M  0 RAND U M 
TO Johnny Harper, H-1, MS-401 DATE February.28,' 1979 

FAOM : Lonny Morgan 

SUBJECT TA-35 TRITIUM STACK RELEASE FOR THE MONTH MONTH OF FEBRUARY 

S Y M B O L  . H-1 

M A I L  STOP 550 . 

Stack re lease  f o r  TA-35 TSL-2, Rm. A-12 f o r  t h e  month o f  February 
i s  as fo l lows:  . 

1 February through 7 February 

15.63 x l o 6  pCi 

8 February th rough 14 February 
6 24.64 x 10 pCi 

15 February th rough 21 February 

12.42 'x 106 pCi 

22 February th rough 28 February 

10.85 x 106 pCi 

6 63.54 x 10 . s C i  ( t o t a l  pCi d ischarge f o r  t h e  month) 

6.56 x p C i / m l  (average f o r  the 'month)  



,:-:ti SAMPLE ANALYSIS 
CMA1.U 

SIMPLER OFF FHACT PtNMISS CONC MILLltUHlES 
OAlE I I M L  U/M-M3 LIL/M3 occ NUN-OCC STACK ISOTOPE HELEASED 

2 / 2 3 / 7 9  1 6 5 0  0.  0 .  0 . 0 0 0  n . o o o  u .000 1-131 0 .000  

2 / 2 3 / 7 0  I630 0 .  0. 0 . 0 0 0  0 .000  0 .000.  1 - 1 3 1  0.000 

PEHHISSIHLE C D N C t h T R A T I U N S  ( U C / M 3 )  
ISOTUPE UCC NUN-OCC STACK 
1-131 9 0 . 0 0 t - 0 4  10.0UE-05 1O.OOk-03 
1-131 9O.OOE-04 1 0 . 0 0 t - 0 5  1O.OOk-03 

- 0 .  -0 .  - 0 .  
-0 .  - 0 .  - 0 .  
- 0 .  -0 .  - 0 .  

\ 



c 
u 0 0  
u u  =I 0 
x u  3 a rr)m 
- 5  . . 03 

a = I  Y I  I 
Uiyd 

- 4 0 0  

r r n . . . . .  * \ c o o 0 0  
r u - - I 1 1  
\ 3 

m t - 3 0  

L - 
d i m  n i l 0 0  

Z U I  I 
a J W W  
CI I a o  
c z C O  eo..... 
~ 2 0 0 0 0 0  
c - - I 1 1  
z - 
w 
a J J  
2 0 0  
3 U I  I 
U L I d W  

0 0 3  ~ 

w a a  
n o o o o o  
n 

3 . . . . .  - O Q l l l  

/ 



. F  
Averape output for reportiag 'perid 5. 
Tota l  output for reporting priod 

ci/cc 



I I Counsel 
WS A M O S  LCNTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
WS ALAMOS.NEWMEXlCO87545 

Telephone E x t  
OFFICE M E M O R A N D U M  

TO - ' B i l l  Romero H-1  MS ~ ~ - : ~ ~  ",- . DATE April 30, 1979 

FROM . 

SUBJECT 

SYMBOL P9-79-083 

Stack Effluent Report f o r  Period 3/13/79 thru 4/20/79 

MAIL STOP 480 

1. P-10, SM-34 Cryogenics 

Total 3H released: 
Total A i r  Flow: 1.70 x 10- cc 
Average Monthly 

1.96 x l o 6  Ci 
4 2  

-6 . Conc: 1.15 x 10 cCi/cc 

2 .  P-9 SM-16 Van de Graaff Experiments 

Total '21 Released: 1.65 x l o 5  C i  
Total A i r  Flow: 3.42 x 16" cc 
Average Monthly Conc: 4.83 x 10-7?Ci/cc 

JG:pm 

cc: Jim Hyder H-1 NS401 
B i l l  Keller. Q-10 WS 764 

F i l e  
D. Woods P-9 MS 



I I 1 I I r I I 
1 I I I  
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i\ , 

L O . - ~ ~ I I I I c I C  WOMlURV 
. UNIVERSITY OF CALIFORNIA 
LCS ALAMOS. NEW MEXICO 87545 

OFFICE MEMORANDUM Telephone Exr: 
TO . Bjl.l..;Romero; H-1 ; MS-749 :. DATE May 29, 1979 

S m J E C I  . EFFLUENT REPORT FOR REPORTING PERIOD 20 APRIL THRU 18 MAY 

SYMBOL H-1 

MA:L STOP 401 

Group P-10 experienced a t r i t i u m  re lease on May 4, 1979. A t  t h i s  
t ime n e i t h e r  t h e  q u a n t i t y  nor  concentrat ion has been determined. 
r e p o r t  w i l l  f o l l o w  pending i n v e s t i g a t i o n  of the release. 

A 

JG:ed 

Cy: Jim Hyder, H-1, MS-401 
Joe Gut ier rez,  H-1 , MS-401 



UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87545 

' 

Telephone Exc: 
OFFICE MEMORANDUM 

TO . Bill Rmero. H-1, MS-749 D A T E  May 30, 1979 

FROM : 
Reviewed/Lab C 
Publicly 

SUBJECT STACK EFFLLZXT, TA-41 

S Y M B O L  .H-1-79 

M A I L  STOP 401 

For the reporting period Apri l  20 through May 18, 1979, the following 
'H ef f luent  w a s  observed per  the Kanne Chamber Monitoring System: 

Total  Tritium - 1.43X105UCi 
Total  Air Flow - 
Average Concentration - 5.62~10-~pCi/n!Z 

2.54~10' 'd 

JH/jW 

Xc: R.F. Srnale. H-1, MS-401 
' E. Plassmann,WX-5, MS- 780 

I. Lindstrom, WX-5. MS-780 
TA-41 F i l e  (John Haynie) 





--- 
-. ... 





NET SIGNAL 

63x10 amps 
-u 

DATE: 

TA-35 TRITIUM STACK MONTHLY REPORT 

I 

TIME (month) STACK FLOW CALIBRATION 

. 2.4 x lo8 ml/min 2.3 x lo7 uCi/ml/arnp 4 4.03 x 10 min 

' CALIBRATED STACK FLOW = 2.4. x IO8 ml/min x 4 . 0 3 2 ~  lo4 min = 9.68 x 10 12 m l  
- b  

A Y E M G E  DISCEAARGE FOR THE HONTH = d5 
5,itw '0  

uCi/ml 

. .  . .  

-. 
. .  



TO 

I 
I 

LOS ALAML XlENTlFlC LABORATORY 
UNIVERSITY OF CALIFORYIA 

LOS ALAMOS. VEW MEX:CO 87542 

OFF1 CE M E M O R A N D U M  

C. 8 .  ?lodrow, Ll., ?S 3U FROM 

TRITIbJ! STACK DISCFXGE .WPCRT SUBJECT : 

SYMBOL . 

MAIL STOP: 

T r i t i u m  Disci-&-ae %uort 

Period: 3 /23 t o  I, / 20 

Volume of Air 
Discharged (nl) 

Location Per Reuort Ferid 

TA-21, DP &.St 1.59 E t 1 3  
B u g  209 m - 10 

T o t a l  uCi 
Averam uci/ml Dischareed 

3.59 E -7 5.71 E+6 

cc: J. L. Anderaor., SE-3, >3 3hE 
J. Fyder, H-1 ,  E 401 
E.?. %st, 2-1 File 





1 SAMPLEH OF1 FRACT PERMISS CUNC 
!E bA1t T I M t  O / M - M 3  UC/H3 OCC NON-OCC STACK 

i n  5 / 1 8 / 7 9  1630 6 6 . 1 7 t - 0 2  29.ti lE-08 . o o o  .003 . o o o  

i o  ~ 1 ~ 7 9  1630 i i . 7 9 ~ . - 0 1  5 3 . 1 1 ~ - 0 8  . o o o  . o o s  . 0 0 0  

P E W M I S S I H L ~  C O ~ V L L N T H A T I O ~ S  I U C / M 3 )  
ISUTOPE DCC td 0 N - U C C. STACK 
1-131 Y O . O O E - G 4  1O.OOE-05 1O.OOE-03 
1-131 Y O . r ) O t - ( r 4  10.00E-OS. 1O.OOE-03 

- 0 .  - 0 .  -0 .  
- 0 .  - 0 .  -0. 
- 0 .  - 0 .  - 0 .  

CHI314 

M I L L I C U R I E S  
ISOTOPE RELEASED 

1-131 .023 

1-131 .042  

/ 



-4HlU 

SAMPLE 10 

CM814CMlNG9S29 Obt 

~ r q  S A M P L ~  ANALYSIS 7. 

.. 
S4MPLER ON SAMPL€H O F F  FHPCT PER 
UAlE  l l M k  L i A l k  l I W t  O / M - M 3  UC/k3 ucc NO 

C U / 2 0 / 7 9  

CMHlUCWIhE9Y293OHLHV 4 f Z O 1 7 Y  

630 5 1  

630 5/  

8 / 7 9  1630 bb.17t-02 29.81E-08 .uoo  

H I 7 9  l b 3 U  1 1 . 7 Y k - 0 1  53.11E-08 . o o o  

PENh I S S  I8LE COriC t NTHA T I OkS (UC/m 3 I 
ISOTOPE occ EtON-OCC S T A C K  
1-131 90.00E-l14 10.00E-05 10.00€:-03 
1 - 1 3 1  90.00k-64 10.OOE-05 10.0Uk-03 

- 0 .  - 0 .  - 0 .  
- 0 . .  - 0 .  , - 0 .  
- 0 .  - G .  - 0 .  



S A ~ P L E H  OFF F l i A C l  P E R M I S S  CUNC M I L L I C U R I E S  
D A l E  l l M E  L)/M-IC.3 UC/M3 OCC NON-OCC S l A C K  ' I S O T O P E  R E L E A S E D  

/ l r / ? 0 / 7 S  lh30  2?.45t-U2 10.12E-08 , 0 0 0  . o o  1 . n o 0  1-131 .no8 y L + ~ ,  
'.& \ci 
-. 4 / 2 0 / 7 V  l h 3 0  l i ) . 4 3 E - 0 1  U6.YY.E-08 . o o o  .005  , 0 0 0  1 - 1 3 1  .037 



3 0  
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; i  
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1 4  
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Reviewedlla 
PuMiclyReleasabk 

L a  lulol lClENnFlC UWMrnlll 
UNIVERSITY OF CALIFORNIA 

LOS 4LAMOS. NEW MEXICO 87545 
Telephone €xi: 

OFF1 CE M E M  0 RAND U M 
TO B i l l  Romero, H-1, MS-749 DATE June 27, 1979 

SUBJECT . STACK EFFLUENT REPORT FOR TA-41 

s Y M a o L  . H-1 

MAL STOP. 401 

For report ing period May 18 - June 15, TA-41 reports no t r i t i u m  losses 
through i t s  stack. 

JH:ed 

. Cy: E.H. Plassmann, WX-5, MS-780 
F i l e  



Lo.- SCIENTIFIC LABORATORY 
UNlVEASlTY OF CALIFOWiiA 

LO5 ALAMOS. NEW MEXICO 8 7 W  
Telephone Exr: 

OFFICE MEMORANDUM 

TO : B i l l  Romero, H - 1  DATE June 2 8 ,  1979 

FROM 

SUBJECT ZFFLUENT REPORT FOR PERIOD OF MAY 18-JUNE 15, 1979 

SYMBOL , 

MAIL STOP: 

1) For Group P-9, f o r  t he  above r epor t ing  per iod  the  
fol lowing data has been c a l c u l a t e d  from Kanne Chamber 
readings  : 

3 '  To ta l  11 (gas): 2 . 2 7  X l o 4  u C i  
To ta l  A i r  Flow: 3 .42  X 10" ml 
Average Xonthly Concentrat ion:  6.65 X p C i / n l  

2 )  

J61 j sm 

Dis t r ibu t ion :  

W. E .  Keller, Q-10 
J.. E .  Hyder, H-1 

For Group P-10. no tritium l o s s e s  have been repor ted  
e i t h e r  acc iden ta l  o r  planned. 

R. Woods, P-9 



LINIVERSITY OF CALIFORNIA 
LGS ALAMOS. h E W  MEXICO 87545 

TCleDhone EXI: 
OFFICE MEMORANDUM 

: B i l l  Romero. H-3: DATE' June 28, 1979 TO 

FROM oe 

SUBJECT . EFFLUENT REPORT FOR PERIOD OF MAY 18-JUNE 15,  1979 

S Y M B O L  

M A I L  STOP.  

1) For Group P-9, f o r  the above repor t ing  period the  
following data has been ca lcu la ted  from Kanne Chanber 
readings : 

3 Total  II (gas) :  2.27 X lo4 ; C i  
Total  A i r  Flow: 3.42 X 10" ml 
Average Monthly Concentration: 6 .65  X p C i / m l  

2) For Group P-10, no tritium losses  have been reported ' 

, e i t h e r  acc identa l  o r  planned. 

JG/ j sm 

Dis t r ibu t ion:  

W. E .  Kel le r ,  Q-10 
J. E. Hyder, H-1 

R. Woods, P-9 
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UNlVEASlTY OF CALIFCIRNIA 
LOSAiZIMOS.VEWMEXlCO97~5 

Telephone Ear: 
OFFICE MEMORANDUM.  

FROM . T. H. Garcia, H-1 3 ; d d k  
SUB;ECT . TRITIUM STACK DISCHARGE REPORT - 5/18/79 TO 6/15/79 

SYMBOL : H-1-79 

MAIL STOP 348 

Volume o f  A i r  
Discharged ( m l )  To ta l  D C i  

.Locat ion p e r  Report Per iod Averaqe u C i / m l  Discharqed 

TA-21, D.P. East 1.59 E+13 5.565 E-07 8.848 E+06 
Bldg. 209 
Fe-10 

THG:ed 

Cy: J. Hyder, H-1. MS-401 
J.L. Anderson, CMB-3, MS-348 







DATE: L -  \~.11 - 
TA-35 TRITIUM STACK MONTHLY REPORT 

I 

NET SIGXAL TIME (month) STACK FLOW CALI BRAT1 Oil 
- i2 7 : 4,98 xi0 amps 4.03 x 104min ' 2.4 x lo8 ml/min 2.3 x 10 uCi/ml/m? 

7 
0 I l L . 0 2 X l 0 ~ C i  TOTAL DISCHARGE FOR THE MONTH L \ - l ~ - ? j  TI ~.\b\< 

\ * \ \ a  L + $  3Ci 

9.Lr 1 2  .i CALIBRATED STACK FLO'J = 2.4 x lo8 ml/min x 4.03 x lo4 min =+& x 10 ml 

AVERAGE DISCHARGE FOR THE MONTH = 11.26X GO5 uCi/ml 

. . 



L ,- ' 
Vi 

L O S  A L A M O S  SCIENTIFIC LASORATORY 
UNIVERSI7Y OF CALIPOAN!A 

LO8 A l A H O S .  S?.W MEK'CO ¶?¶<a 

0 FFI C E M E ibl0 RAN D U M 

I'une 5, 1979 DATE: 
TO : B i l l  Eharo, 2-1, Ei 74? 

FROM : C. A.  Xa6ra*, 8-1, bS 3L.5 

su3;ECT . Tri t iu  Cischzrg3 %e.~ort 

SY.c130L : E-1 

M A I L  STOP. 

Volume of A i r  
Discharged (d) 

Locatic??. Per  Raao3 P e r k 6  Averzze E C i h l  

Th-21, Z? East 1.59 E1.13 
Blda 2Og 
E-10 

4.83 E -7 

CC: J.L. Anders.?n, C!B-3, YS 3L.5 

D.P. Zest, FI-1 P i l e  
J. E f i a ~ ,  A-I, 18 L@1 
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R & W d / l a b C d  
PuMicly Rdeasa* 4 ~~~ 

LOS amm05 --IENTIFIC LAB~RATORV 
UNIVERSITY OF CALIFORNIA 

LOS A M O S .  NEW MEXICO 87546 
Telephone Ext: 

OFFICE MEMORANDUM 
TO ' B i l l  Romero, H-1, MS-749 . DATE July 27, 1979 

FROM . p-Gj3 oe Gut' r z, H-1,  R & L Section. MS-401 

SUBJECT Stack Eff l i lent  Report f o r  period June 15 thru July 13. 1979 

SYMBOL . H-1 

MAIL STOP. 401 

1. 

2. 

P-10 repor t s  no tritiun losses  fo r  above reporting period. 

P-9 reports  the.following tritium losses through natural  
vacuum exhaust: 

6 Total %I released: 2.4 x 10 pCi 

Total monthly a i r  flow: 

Average monthly concentration: 7.02 x ~Cifm9.. 

3.42 x 10l1 m2 

Cy: J i m  .Hyder, H-1, MS-401 
B i l l  Keller, P-10, MS-764 
D i c k  Woods, P-9, !&-480 
Stack Fi le .  
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AIR BORNE CONTAMINATION TEST 
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.te&wed/Lab Coun 
Publicly Releasable 

OFFICE M E M O R A N D U M  
LIVIVERSITV OF CALIFORN:A 

LOS ALAMOS. NEW MEXICO 87545 
Teephone Ear: 

TO . W. F. Romero; H-1, M S # d  q d  \ DATE August 16, 1979 
I 

FROM T. H. Garcia, H-1 

SUBdECT 

SYMBOL H-1-79 

TRITIUM STACK DISCHARGE REPORT - PERIOD 7/13/79 TO 8/10/79 

MAIL S T ~ P .  348 

Volume o f  A i r  
Discharged (ml)  To ta l  pCi 

Locat ion Per Report Per iod Average i l C i / r n l  Discharged 

TA-21, DP East 1.59 E+13 3.62 E-07 5.76 E+06 
Bldg. 209 
FE-IO 

THG:ed 

Cy: J.L. Anderson, CMB-3, MS-348 
J.E. Nasise. CMB-3, MS-348 
F i l e  



L'NIVERSITV OF C4LIFORXIA 
LOS AiawOS. NEW MEXICO 87545 

Telephone Ext: 
OFF1 CE M E M  0 RAN DU M 

S~EJECT STACK EFFLUENT REPORT FOR TA-41 and TA-3, SM-34. 

SYMBOL H-1-79 

QeviewedlLab Counsel 

MAIL STOP 401 

This report  covers t h e  period Ju ly  10 .- August 10, 1979 for 
TA-41: 

Total T r i t i u m :  29 curies  
Total A i r  Flow: 2.54 x lOI3 m l  

Average Monthly Concentration: 1.1 x pCi /ml  

For the  reporting period July 13-August 10, 1979, TA-3, Sm-54 
reports  no t r i t i um losses through i t s  stack. 

JSH: das 

CC: E.H.  Plassman, WX-5, %-780 
W.E. Keller, P-10, MS-764 
J . E .  Hyder, H - I ,  MS-401 
J . A .  Gutierrez. H - I ,  MS-401 



I i 

II~IVERSITY OF ChJFORNIA 
LOS ALAMOS. NE" MEXICO 61545 

Telephone i x r :  
OFFICE' MEMORANDUM 

TO : Bill Romero, H-1, Ms-749 

SUBJECT : STACK EFPLUEhT REPORT FOR TA-41 and TA-3, &V-34. 

S Y M B O L  : H-1-79 . 

MAIL STOP: 401 

DATE: August 23. 1979 

This report covers the period July 10 .- August 10, 1979 for : 
TA-41: 

Total Tritium: 29 curies '. 
Total Air F l o w :  2.54 x 1013 ml 

Average Monthly Concentration: 1. H x  pCi/ml 

For the reporting period July 13-August 10. 1979, TA-3, Sm-34 
, reports no tritium,losses through its stack. 

Jsii: das 

CC: E.H. Plassman, WX-5, Ms-780 
l- 

W.E. Keller, P-10, MS-764 

J.A. Gutierrez, H-1. &IS-401 
a;E;ynyder,:H:1; 'MSF40'- L .  P 



A l N  SAMPLt  A N A L Y S I S  
C M B l U  V 

S A M P L ~ R  uFF 
D A T E  r i m t  Li /M-M3 UO/M3 

8 / 1 0 / 7 9  l b 3 U  Ub.01t-02 20.75t-08 

8 / 1 0 / 7 9  1t.30 0 : ti. 

+- 
91 M I L L I C U R I E S  F R A C T  PERMISS 'CONC 

oc c NON-CJCC STACK I S O T O P E  H E L E A S E D  

. 0 0 0  ,002  . o o o  1-131 - 0 1 6  

0.000 0.0UO 0.000 1-131 . 0.000 

P k H M I S S I B L k  CUNCthTHAllUNs L U C / M  I 
IS01 OPE LlCC NUN-OCC S AC& 
1-131 YO,UUE-(r4 10.00E-05 10. Ot-03 
1-131 YO.UL)t -UU 10.U0E-OS 1U.OOL-03 

-0 .  -ti. - 0 .  
- 0 .  -0 .  -0. 
- 0 .  - 0 .  -0 .  
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LOS ALAMOS b d N T I F I C  LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87546 
Telephone Ext: OFFICE MEMORANDUM 

TO . B i l l  Romero H-1  MS 749 DATE August 13, 1979 

SUBJECT . Stack Eff luent  Report July 1 3  - August 10. 1979 

SYMEOL . P9-79-127 

MAIL STOP 480 

Group P-9 for t h e  above reporting period, t h e  Van de Graaff Accelrator . J Faci l i ty  reports t h e  following H losses:  

2.33 x l o 5  Xi  3 Total H released: 

Total A i r  flow f o r  period: 

Average Concentration: 6.81 x Lci/mP. 

3.42 x 10l1 m2 

JG:pm 

cc: J i m  Hyder H-1  .% 401 
R.  Woods P-9 MS 480 



A I 3  SANPLE 4NALYSIS I '  
1. 

I 
CMB14 

I N  SAPPLFR O F F  F R A C T  P F R M I S S  CONC MILL I CURIE S 
I E"€ OhTE T I M E  O/N-M3 U t  IN3  o c c  NON-OCC S T A C K  I S G T O P E  RELEASE0 

530 7 / 1 3 / 7 9  1630 12.ZOE-01 54 .94E-08 ,000 e 0 0 5  e 6 0 0  1-131 , 0 4 3 ) ! € t 3 = ' 1 3 ~ t . i  

h 3 0  7 / 1 3 / 7 9  1 6 3 0  4 0 . 3 3 E - 0 2  111.17E-08 .ooo ,002 , 0 0 0  1 - 1 3 1  ' - 0 1 4  

P E Q M I S S I  BL E C O N C E N T P A T  I O N S  I UC/fl3 I 
ISflTflPE [ I C C  NON-OCC S T A C K  
1 -131  9O.OOF-04 10 .00E-05 10 .00E-03 
1-131 90 .00E-04 1 O . O O F - 0 5  10 .00E-03  

- 0 .  , -0'. - 0 .  
-0 -0. - 0 .  
-0. -0. - 0 .  



‘I4914 

S A M P L E R  ON 
SdPPLE I O  D A T E  rIrE 

CMR14CWlNC9S2930REAC 6 / 1 5 / 7 9  l b 3 0  

C M R l  LC WING9 S29?OR FFV 6 / 1 5  1 7 9  l h 3 C  

A I P  SAMPLE 4NALYSIS 
I 

I 
’.. 

S A P P C F R  O F F  F R A C T  PFRNISS C O  
D A T E  T I M €  O / i l - M 3  UC /M3 ucc NON-UCC 

7 / 1 3 / 7 9  1 6 3 0  12.ZOE-01 54.9CE-08 . o o o  .a05 

7 / 1 3 / 7 9  1 6 3 0  40.33E-02 1U.17E-OB .OD0 . D O 2  

P€Qf’! ISSIBL E CONCENTPAT I O N S  ( U C l M 3 )  
I S O T O P E  ucc  NUN-flCC S T A C K  
1 - 1 3 1  90.00E-04 1 0  m00E-05 10.00E-03 
1-131 90.00E-04 10.00E-05 1O.OOF-03 

- 0 .  -0. -0. 
-0. -0. -0. 
-0. -0. -0. 



\ , I  
LOS ALAh-S SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOS ALAMO.. N m  M U l c D  S71.4 

OFFICE MEMORANDUM 
TO : U. F.  Romero, E-1, E-749 DATE: September 17, 1979 

FROM : T. 8. Garcia, ?-1, MS-346 

Reviewedbb Counsel 
Publily Releasable #pi 4 la I 

SUBJECT: TRITIUM S T K T  iXSCFARG3 EEPORT - PERIOD 8/10/79 TO 9/7/79 

SYMBOL : H-1-79 

Location 

TA-21, DP East 
Bldg. 2G9 
w-10 

Volume of Air 
Discharged (ml) Total xCi 
Per Re~01-t. Period Average uCi/ml 

1.59 E+13 3.278 E47 5.213 M 6  

Cy: J. L. Anderson, CMB-3, NS-34e . 
J. E. Nasise, CMB-3, E-348 
J. 2. Hycler, H-1,  KS-LOl 





TO 

ReviewedLab WWv 4 
Publicly Releasable $l’ ( 

OFFICE M E M O R A N D U M  
: William F. Romero, H-1 DATE 

LoI IClEWnnC UMRATORV 
UNlVEilSlTY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Exc 

September 11, 1979 

SUBjECT STACK EFFLUEXT REPORT FOR TA-41, TA-3-16, AND TA-3-34 

S Y M B O L  H-1T-43-79 

MAIL STOP 401 

This report covers the period 10 August-07 September, 1979: 

TA-41 - 
Total Tritium: 0.8 Curies \.BP ti’\ *c* 
Total Air Flow: 2 . 5 ~ 1 0 ’ ~  ma 
Average Monthly Concentration: 3 . 2 ~ 1 0 - ~  pCi/m!. 3 . i a . r  i - 8  

TA-3-16 

Total Tritium: . 0.2 Curies 3 . Z a r  L i s  &L’* 
Total Air Flow: 3 . 4 ~ 1 0 ”  ma 
Average Monthly Concentration: 5.9 x lo-’ pcilm!. 5. \Jr k - 7  

TA-3-34 

KO tritium loses through its stack. 

JSH: jm 

Xc: E. H. Plassmann, WX-5/MS-780 

W. E. Xeller, P-lO/!.iS-764 
R. F. Smale, H-l/%S-401 
J. E. Hyder, H-l/MS-401 
C. W. Buckland, H-l/MS-401 
J. A. Gutierrez, H-l/MS-401 
File 

R. Woods, P-9/?1S-480 

.. 





I 

TO 

F R O M  

SUBJECT 

S Y M B O L  

M A I L  STOP 

u J m u A m 8 ~ m F E ~ m  
UNIVERSITY OF CALIFORhlA 

LOS ALAMOS. NEW MEX:CO 87545 
TeleDhone Exl: 

OFFICE MEMORANDUM 

6111 .Romero, H-1 , MS 401 DATE October 12, 1979 
. .  

STACK EFFLUENT REPORT FOR TA-41 

H-1 

401 

RevieWLab Counsel 
Publicly Releasable 

This r e p o r t  covers t h e  per iod  September 7, 1979 t o  October 5, 1979. 

To ta l  T r i t i u m  Exhausted: 1.13 x l o8  uci 

Tota l  A i r  Flow: 2.2ux 1013mi 

Average Monthly Concentrat ion: 5.1 x lom6 uci/ml 

Highest concentrat ion f o r  a 24-hour per iod:  

1.4 x I O T 4  uci/,l (9/25-1600 t o  9/26-1600) a t  
5.6 x l o 8  ml/,,,in. i s  equal t o  1.128 x lo8 uc i .  

xc: E. H. Plassman, WX-5, MS-780 
A. M. Valentine, H-1, MS-401 
R. F. Smale, H-1, MS-401 
TA-41 Stack E f f l u e n t  F i l e  







t .  \. 

LOS ALAMOS L - . i N T I F I C  LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS A M O S ,  NEW MEXICO 87545 
Telephone Ext: OFFICE MEMORANDUM 

TO B i l l  Roinero. H-1 MS 749 DATE October 10, 1979 

FROM . f i e s r e z  H-1 Ru Section 

SUBJECT . % Effluent Report 

SYMBOL . P9-79-158 

Rwviewedllab 
?ublicly Releasable 

MAIL STOP. 4 80 

For the report period 7 September thru 5 October 1 9 7 9 ,  Group P-9. 
Van de Graaff Experiments reports the following: 

5 Total % Exhausted: 4.04 x 10 1 $ i  

11 Total A i r  Volune : 3.42 x 10 cc 
-6' . Average Concentration: 1.18 x 10 !JCl /CC 

Group P-10 reports no tritium losses  for above reporting period. 

JG:pn 

CC: R .  Woods P-9 NS 480 
B i l l  Keller P-10 NS 764 
Jim Hyder H-1 MS 401 
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TO B i l l  Romero, H-1 

LOS ALAMOS L C N T I F I C  LABORATORY 
UNIVEUSITY OF CALIFORNIA 

LOS A M O S .  NEW MEXICO 87545 
. Telephone Ext:  OFFICE MEMORANDUM 

F R O M  p@ H-1 MS 400 

SUBJECT Stack Effluent Reporting 

D A T E  Xovember 0, 1979 

ReviedLab carnsei 
publicly Releasable&[ 

S Y M B O L  P9-79-176 

M A I L  STOP 400 . 

For the period October 5 - November 2,  1979 ,  Group P-9 reports the 
following 3H releases from its vents: 

6 

11 

Total % (!Xi) = 1.41 x 10 

Total Air Flow (mE)= 3.4 x 10 

Average monthly Conc: 4.1 x 10 pCi/rnE 
-6 . . 

y.1s L-L. 

JG:pn 

C C :  R. Woods, P-9 MS 400 
J .  Hyder, H-1 MS 401 
Stack Effluent F i l e  



.. ! I 
\ 

. ' MONTHLY, REPORT ON STACK DISCHARGE: . .  ( T r i t i m  only)  . .  . FOR.MONTH OF 1 0 1 5  - 1 u 2  
. .  . . . .  

' . FOR YEAR OF , 1979  
.. 

. .  . . .  . . .  . .. . .  .. . . .  . .  
. . . '  .. . .. . . .  . .  . 

. I  

i.:. . 
. .  

.Total uCi Oischarqed -. I.. . . .. .. Locat ion . . ..'. . - - j . . . Average p C i / d  . .  
. .  . I. 

. .  
T A l 4 i - 4 . :  ' ' 2 . 8  Y i n  - 9  6 L i n 4  

. .  . .  
T o t a l  S t a c k  Flow:, ' 5 .6  x r o 8 m i / m  X' 672 .  hrs  . ~ . . 6 0  m/hr 

.. 
. . .  . .  .= .  2 . 3 ,  x 1 0 1 ' m i  

' H i g h e s t  concentr 'a t io 'n  f o r  24-hour p e r i o d :  6 . 9  x 1 0 - 8 i C i / m i  
. .  . .  

. .  . .  
. .  . .  

. . .  
1 0 / 2 6 , -  0 8 3 0 ' :  . . 1 0 I 2 7 - - @  5 . 6  x 1 0 8 i i ' / m  and 5 . 6 . x  104uCi  

. .  
'0830 , 

. .  
... i. 

O i s t . :  E . H .  P las sman,  WX-5, -3s 7 8 0  
Car l  Bucklan'd, H - 1 , '  MS 4 0 1  
T A - 4 1  S t a c k  E f f l u e n t  F i l e  
W .  F .  Romero, H - 1 .  MS ,&d 

Yo / 

I 

John Haynie  
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I RWiewedRab Ccun 
Publicly Releasable 

I- %* C m I E  OUTPUT FROH a%GA STACK 

OUTPUT FOR 2 4  HOURS 



.. . 





\ Form 4-100-Revised 2/13/57 



I I 
LOS AL .#OS SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOI AUMOS. NCW MEXICO 87144 

, R d l a b C W n  
publicly Releasable 

r OFFICE MEMORANDUM 
TO . . r .  t i .  F. Romro, 51, EE-L3@ DATE: kzexber 11, 1979 

Volme of eir 
Discbargad ( n l )  Total uCi 

LCCATOX Per Revort Period dvsrsse u Z i / m l  iXschar?ed 

TA-21, EP U S T  1.59 E+13 
ELM; 2rB 
FI-10 

T:X 

Cy: J.L. Anserson, GQ-3, ;.rS-348 

J.B. Pyier, E-1, XS-LCl 
J.E. tiaSh0, C E L 3 ,  1.5-3.48 

4.06 E47 6.L6 Et06 



I i 
I 

Publicly Releasable 
Reviewed/Lab Coun 

LOS A M O S  SCIENTIFIC LABORATORY 
LhNERSY 3’GLIFC!RFiA 

O F F I C E  M E M O R A N D U M  LCS U O S .  N 3  YExC3 37545 

FROM : P&% oe G ‘errez, H-1 

S L W E ~ ~  . STACK EFFLUENT REPORTING 
SVM30L : H-1 

MAILSTO? 401 

For the reporting period of November 2 - November 30, 1979, Group P-9, 
SM-16, reports the following 3H releases: 

Total Tritium : 

Total Airflow: 

Average Monthly Conc: 7.08 x pCi/ml 

2.42 x lo6 UCi 
3.42 x 10” ml 

For the same reporting period, Group P-10, SM-34, reports no significant 
3H losses either planned or accidental. 

JG:ed 

Cy: Bill Keller, P-10, MS-764 
Dick Woods, P-9, MS-480 
Jim Hyder, H-1, MS-401 
Joe Gutierrez, H-1, MS-401 



i I 

R w i e d L a b  coun 
Publicly Releasable 3 d D 1  

MONTHLY REPORT STACK DISCHARGE: ( T r i t  m o n l y )  FOR MONTH OF 11./2 - 11/30 

FOR YEAR OF 1979 . 

Locat ion  Average LCi/cc To ta l  UCi Cischarged 

TA-33 FE-6 4.44 3.69 x l o 8  

Stack f l o w  r a t e :  

Highest concentrat ion f o r  24-hour per iod  - 3.32. x pCi/cc 

8:30 a.m. - 11/19 - 8:30 a.m. - 11/20 a t  7288 cfm and 9.85 x '107 V C i  

Normal - 7288 cfm - 672 hours = 8.32 x 1012'ml 

. 

Oist . :  Y- .E.. Romero, H-1, MS- 401 
H. R. Ka l t rud ,  WX-5, t h r u  E. H. Plassnann, WX-5, MS-780 
L. L. Sturgess, UX-5, MS-380 
F i l e  t h r u  C. B lackwel l ,  H-1, MS-401 
John Haynie, H-1. MS-401 
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ReviewedlLab AIR BORNE CONTAMINATION TEST 
A R E W - Z ~  P.P@ A=* Publicly 
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RwieWLab Cwn 
Publicly Releasable 

MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  o n l y )  .FOZ MONTH OF 11/2 - 11/30 

FOR YEAR OF 1979 

Loca t ion  . . .  Average uCi /cc  Tota l  pCi Discharged ..'-: 
. .  

TA-47-4 0.00 0.00 

a Tota l  stack f low:  Normal - 5.6 x 10 m l / m  x 60 m/h x 672 hours = 2.3 x 1013 m l  

Highest concent ra t ion  f o r  24-hour per iod:  0.00 i C i / m l  

'Note: No de tec tab le  t r i t i u m  i n  the  TA-41-4 main stack e f f l u e n t  d u r i n g  
t h i s  r e p o r t i n g  per iod.  

- 

Dist . :  .:W'L:.E;. Romero,:.'H-1 , MS-'401 '. 
C. W. Buckland. H-1, MS-401 

F i l e  t h r u  C. B lackwel l ,  ti-1, MS-401 
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:\ 

UNWERSITY OF CALIFORNIA 
LOS +.:AMOS. NEW htExico a1545 

Telephone EXI: 
OFFICE M E M O R A N D U M  

FROM . T. 3. Garcia, I(-1 

SUBJECT 

SYMBOL . !<-l-g) 

MAIL STOP 3 ~ 8  

?zIrI~:.l STBX EISs:LQG3 E?O3T - ?33IOD ll/X/B T3 12/28/79 

TA-21, Dp r n T  1.59 Et13 5.97 E47 9.L9 Ea6 
B L E  2 i 3  
FE-10 

T liG 

Cy: J.L. P-nderson, CEQ-3, !EL368 
J.3. Nzsisa, CW-3, M-3L6 
J.7. :.ycler, 2-1, YS-4.X _ _  



.! 

LOS A M O S  ,,IENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS A M O S .  NEW MEXICO 87545 

Publicly Releasable 

Telephone Ext: 
OFFICE MEMORANDUM 

' B i l l  Romero H-1 MS 401 TO DATE January 7 ,  1980 

FROM 

SUBJECT Stack Reporting for the Period Fiovember 30 thru December 28. 1979 

SYMBOL ' P9-80-212 

M A I L  STOP. 480 

P-9 reports the following tritium losses thru i t s  vent stacks: 

'3H: 4 .4 .Ci  ;i.;ios ~7 L \L 
Total A i r  Flow: 3.41 X 10" in1 

Average Concentration: 1.29 X S i / m J ?  

P-10 reports no tritium losses. 

cc: R .  Woods, P-9 
B i l l  Keller P-10 
R & L Section Fi le  
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..I!. , Kovember 30 

.." FOR,POATH OF December 28 MoNTYLY REPORT ON STACK DISCHARGE: (Tritium only) 

I979 . ' 

I '  

.. ' FOR YEAR OF 
. .  . .  . .  . . .. . .  . 

. .  . I .  . .  

AveraGe pCi/mt . '  Tota l  LCi DisciiarGed 
-.. . 

Locat ion . . - '  ' . 

TA-4 1-4 2.5; I 0-Io 5.8~10 

I .  . .  

3 

8 . Total stack flow: Normal 5.6~10 rnt/mx60 m/nx 

Hlghest concentratlon for a 24-hour period: 

0800 12/26/79 to 0800 12/27/79 8 '5.6x108.ma/m and 5.8X1O3 VCi 

672 hours = 2 . 3 ~ 1 0 ~ ~  me' 

7.. 2x I 0'9 pC I /ma 

1 .  
I '  . .  

i 

D i S t . : .  E. 2.  Plassnann, WX-5, YS-760 
.i: W.ir, F$:.Rbmero ,:.:&&@S4Q~$+~+ 
C. N. auckland. +I, rSiici 

' TA-41 Stack Effluent File' 

* 
Jo? Haynie, H j i l  
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CURIE OUTPUT FROM a'4EGA STACK 

OUTPUT FOR 24 HOURS 
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h l .  S A h I P L t  A N A L Y S I S  
C k U  111 

I Uh S A M P L L H  LIIF F R A C l  P E R M I S S  C O h L  M L L L I C U R I E S  
1 M t  D A T E  I l M i  0/11-M3 UC/M3 ucc NUN-OCC S T A L K  I S O T O P E  R E L E A S E D  

b30 11/30/7Y I630 60 .62 t -02  3 0 . 1 U E - 0 8  .OOG . 0 0 3  . o o o  1-131 

630 1 1 / 3 0 / 7 Y  l63U 1 1 . 7 Z t - 0 2  5c' .bZt-U9 . o o o  .001 . o o o  1-131 .004 

,024 y 109. -- bLt I ( <  
C I  

P E I4 M 1 S S 1 b L k C 0 IU C k N 1 I? A 1 I ON S 
1 s 0 I I!P E IJCC N L, N - o c c S T A C K  
1-131 YO.OGk-04 1O.OOi-OS 10.00E-03 
1-131 YiJ.JOE-04 lO.0OE-05 10.00k-03 

1 UC / M 3 ) 

-0. -0 .  . -u. 
-u. - 0 .  -0 .  
- 0 .  -U. - 0 .  



CHI314 
A l .  SAMPLt ANPLVSIS 

SANPLER Oh SAMPLER G b F  FRACI  PERM; 
SAMPLE ID DAlE  T I M t  D A T E  IIhk U/h-M3 UL/k3  ucc NON- 

C M A ~ U C W ~ ~ J G ~ S ~ ~ ~ O ~ E A C  1 1 /  2 /79  1 0 3 0  1 1 / 3 6 / 7 9  l b 3 G  bb.bc!t-U;! 3U.10E-OM .o i l0  .( 

C M M l U C ~ I N 6 9 S 2 9 3 U B t i i V  1 1 /  2 / 7 9  16311 1 1 / 3 0 / 7 Y  l b 3 0  l l . l c ! t - G 2  5L.bdE-09 . U O Q  .( 

P E I ? M I S S I H L t  CONC€hIHPl lUNS l U C / k 3 )  
ISU r o w  DCC NUN -DC C STACK 
1-131 Y O . O G L - U 4  1 O . U O i - 0 5  10.00E-03 
1-131 90 .UGt -04  1O.OOE-65 1U.OO[r-O3 

- G .  - 0 .  - 0 .  
- U .  - G .  ' -0 .  
- 0 .  -u. -(I. 
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Department o f  Energy ,= 4 1979 

10s Alamos, New R e x i c o  87544 

G. L. Voelz, M.D.,  Div is ion  Leader 
Health Divis ion,  SASL (:4ail Stop 400)  

C O Y 2 A m I L i T Y  I N  EFFLUENT DATA REPORTING 

Attached f o r  your ' i n fc rma t ion  is a copy of a se l f - exp lana to ry  
l e t te r ,  da ted  Xay 2 2 ,  1 9 7 9 ,  froin Jack R. Roeder, D i rec to r ,  
OSD, ALO, concerning t i e  above s u b j e c t .  

P lease  a s s u r e  the c o r r e c t  and proper  r e p x t i n g  of  e f f l u e n t  
and environniental d a t a  and thoroughl.1 review' and ccmpare 
r e p o r t s  conta in ing  such d a t a .  

Thank you f o r  your coopera t ion .  

LTP : HC 

mL-Lcc.*.l 
Haroid E. Valencia 
A s s i s t a n t  -ea Manager 

f o r  Operat ions 

I Enclosure : 
As s t a t e d  L/ 
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Publicly Releasable 
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LOS ALAMC SCIENTIFIC LABORATORY 
UNIVRRSITV OF CALIFORNIA 

W S  AUMOS. N L W  MEXICO 67s.. 

OFFICE MEMORANDUM 
TO I Al len  M. Valentine, E-1 A l t .  Croup Leader DATE, Apri l  3, 1979 

I. m y E %  HEALTH PgYsICS CHm LISTS: 

A t o t a l  of two hundred eighty-one (281) m l o y e e  Health physics 
Check Usts were processed d u r i w  the  reporting period. 

SW.!t44RY OF SOP REVIEGl AND WMTE ACTIVITIES: 

A t o t a l  of twu hundred eighteen (218) standard operating procedures were 
reviewed and updated during the  reporting peridd. The number of procedures 
processed and the  IASL divis ions involved a r e  shorn in the  following table:  

11. 

mvlsion AP CMB'CNC Cl'Fi E! J L M MP P Q SD WX ENG.4 
3 SOPS Reviewed 

and updated 2 164 5 i m o 3 3 1  5 6 4  13. 1 

A t o t a l  of four standard opereting procedures were scbmitted t o  the 
WE,LIwO, in cocrplience vlth AL Ckapter 0504. 

III. RADIOACTIVE AIRBORN3 EFF'UEXT aELZASE SLWMY: 

Radioactive airborne e f f luent  re lease  data fo r  IASL'stacks a r e  
sumarized below: 

NucUde( 8 )  

Fu-238 & 239 
U-235 k U-238 
Mixed Fission Products 

Ar-41 
1-131 
P- 32 
Th-234 
Nixec? Activation Proiucts 

E-3 

Rrn - 34\ 
Be' 

Total Activity Xeleased (Ci) 

: .000435 
.ooola6 
.000599 

1216 
66 
0 

.000004 

.0002 36 
. M,wo 

D 

0 



.. . 

IV. RADIATION OCCUWZNCTS: 

A to ta l  of nine radiat ion occurrences were reported dur i ly  t h e  reporting 
period and are  l i s ted  below. One occurrence (HDi7-79-1) tins r e p x t e d  t o  the WE. 

RFmRT NO. 

CW-79-1 

c&M-79-2 

cm-79-3 

c&M-79-4 

c&M-79-5 

R&L79-1 

mL-79-2 

GI&!!-79-1 

IAMPF-79-1 

mTE. 

1-25-79 

2-5-79 

2-20-79 

2-20-79 

2-26-79 

1-15-79 

2-9-79 

1-24-79 

2-15-79 

LOCATION 

TA-3, SM-29, Room 
2070 

TA-55, Bldg. FF-4, 
Rwms 408 & 409 

TA-55, mag. PF-4, 
Room 434 

TA-3, SM-29, Room 
3125 

TA-3, Bldg.  16, 
Neutron Room 

Zia Salvage Yard 

TA-16, u d g .  220, 
Room lo2  

BRIEF DZSCRIFTION 

Floor contadnat ion  resu l ted  due t o  
a t o in  beg on a t r ans fe r  container. 

A Croup CMB-IJ employee contaminated 
her  hand while working i n  a highly 
contaminated hood I n  Room 409. 

A Group CMB-5 employee contaminated 
h i s  f inger  t i p s  and personal s h i r t  
while working i n  a contaminated glove- 
box. 

. A G w p  C3iB-U. employee received 
persolie1 contemination and a high 
nose count while decontaminating a 
water valve. 

A Group CMB-1 employee received 
personal contadnation while opening 
a smsU. v i a l  containing Pu-239 solution 

! 

1 
i 
! 

* I  

A Pu-238 source was found unattended 
and unshlelded on a workbench i n  the  
neutron room. 
labeled and not logged out. 

Eight D - 3  discs  were discovered at 
Zia Salvage. 

A Group VX-3 employee received a 
radiation exposure while operating 
a= x-ray machine. 

A contaminated ground cable ras removed 
from the 2x beam stop i n  the  Ewltchyerd 
a d  iur&vePtently placed i n  a non-radio- 
ac t ive  waste container. 

The source uas improperly ' 



G. STATISTICAL INFORMATION 

d. Radioactive Airborne Effluent Release Summary 

(w. itomem) 

hicl ide(  s) 

Fu-238 & 239 

U-235 & U-238 
Mixed Ftssion Products 

A-3  
Ar-41 

P- P 
5 - 2 3 4  
Nixed Activation Products 

1-131 

Total A c t i v i t y  Iteeleased (Ci) 

.000435 

.OOO1€!6 

-000599 
1216 
86 
0 

.oo0004 

.000236 
10 ,Yo0 
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LOS A U M r  SCIEXTIFIC LABORATORY 
L'PI. SITY or CIUFORNIA 

W S  AU*:CS. NEW MEXICO a7544 

. *. 

OFFICE MEMORANDUM 
70 : Allen N. Valentine, I<-1 A l t .  Crou;, Leadzr DATE, J W S  29, 1979 

A t o t a l  of th ree  hmdrec! 'wenfy-five Employee Health Fiyeics ! X x k  
Lists were processed-dur ix  tine r eporhng  period. 

A t o t e 1  31 cir.2ty seven Stendard Operatir4 F-rocekres x r c  r%!ie-ze< 
m d  u$&tirec! &~%n,- t h e  r e - r t i w  p e r i d .  
proczssec! end the L?SL div is ions  involved e r e  shea i n  the fo l lo< i re  
tab le  : 

.Z?e rilnioer of 3:mceCures 

Radioactive airborne e f f l c e n t  r e l ease  bafa for IASi stacks are 
slzur4rized below: 

Nuc>-:de ( s ) Release2 (ci) Released (Ci) 
Totel Azt iv i ty  Cumuletive Act iv i ty  

pu-23a-h-239 

U-235 - U-238 
EF,ixed Fission Eroc!ucts 

E-3 
Ar-41 
1-131 
P-32 
m-234 
Hixired Activation Produc-cs 
Am-241 

7 Be 

.OW458 

.000434 

.mil918 
8356 
163 

.0000h3 

.000009 

.001996 
53,550 

.OOWOo 

. O m  

* U c l u d e s - S ~ C )  ci r e l ease  Zrom TA-3-34 00 5-4-79. 



JxJ2F- 79 - 3 

IWGF-79-4 

I V .  X4DiATION CCCUXXXCZS: 

A t o t a l  of nine rad ia t ion  occurrences were r e p o r k d  d w i n g  the 
reportin,; period. One occuxence bas reported t o  the  DE. 

WTE IDCATICY 

3-29-79 TA-55, Bldg. PF-4, 
Rom 414 

4-12-79 !!'A-3, SM-29, 
R O a  7059 

4-16-79 TA-55 Bldg. PF-4, 
Room 420 

5-4-79 TA-3, SM-34, 
Room 123 

.6-20-79 TA-2, OWR 

5-18-79 t o  TA-33, R l d g .  86 
6-15-79 

5-7-79 rr\-53, Bldg. ARS 

5-18-79 TA-53, Sect. M, 
South site of bldg. 

5-21-79 TA-53, hPF-3, 
south hot c e l l  

. BRIZF DESCRIETIOK 

A barrel-out  port  bag s tub worked 
i t s e l f  loose r e su l t i ng  In  floor 
contamination. 

A nose count exceedirg 500 d/m was 
received by e 043-1 employee cue t o  
r e l ease  of conteminztion during a 
drybox elrlock t ransfer .  

An explosion occurred vi',hin the  
Inc inere tor  drybox duritxg processirg 
of rags ccntaining n i t r a t e .  No 
cmtumlnation was released. 

Tritium gas was released i n t o  t h e  
room atmospbere when a urzniun t r i t i d e  
furnace overheated. A Group P-10 
employee received ac overexposure t o  
zAw*- 'Lc rckzz:. 

A Group M - 1  employee failed t o  folJow 
a standard operating procedure et  mega 
Si te .  

A high concentration of tritlua gas 
was released via  the  s tack duurin;..; 
flushing of the  process system. ._ 

A Group I.IP-lO technicien welded a 
piece of s t e e l  to a sca t t e r ing  chsEber 
wlthcut contactiag A - 1  or cotzpletini; 
a WPF rad ia t ion  work pemlt as 
required. 

A s p i l l  of radioact ively contamircted 
water occurred 6uurirg e waste -as,er 
t r ansee r  to t h e  WM?F lagocns Cue t o  
a clogged sever pipe. 

A Croup I@-7 technician and a i!-1 
heal th  physics tcchniclcm received 
personal co5taminetion while laziiz 
a contaninckd vscuum clecner  In to  
a p l a s t i c  bag. 

& ,I ,..- *--- 



.OO!h58 

.000434 

.000318 
6356 
163 

.0000&3 

.oomg 

.001996 
53r55o. 

.ooo030 

.I)wcoo 

* lbcludes -3000 C i  release frm W-3-34 on 5-k-79. 
_ .  . . .  



TO I 

FROM I 

SUBJECT: 

SYMBOL I 

I 

Allen M. Val 

I 
LOS ALAh SCIENTIFIC LABORATORY 

UNIVKRSITY OF CALICORNIA 
LOO A U H O S .  NEW MEXICO 17844 

OFFICE MEMORANDUM 
?, H-1 A l t .  Group Leader DATE, October 2, 1979 

W i l l i a m  F. Romero, H - 1 .  kz 
QUARTEiLY REPCIRT: JULY-SER'DfBW 1979 

H-1 

I. WZLOYEE HZALTH PHYSICS C A M (  LISTS: 

A t o t a l  of two hundred seventy-eight Employee Health Fbysics Check 
Lis t s  were processed during the  reporting period. 

11. SUMMARY OF SOP REVIEW AND UPIlRTE ACTIVITIES: 

A t o t a l  of one humire(? sixteen StendsM operat i= A-ocedures were 
reviewed and updated,during the r e p r t i w  period. The number of 
procedures processed a d  the  IASL divis ions involved a re  show3 in 
the folloving table:  

Division AP AT l33 CKC c T R . 3  H J L M MP Q SD WX P 
?+SOPS Reviewed . . - ~ -  -~ 

and updated 6 1 11 1 0 1 9 1  1 2 0 1  1 2  34 3 

III. RADIOACTIVE m a o m  m m ~  RESFASE SUMMASY: 

Radioactive airborne 
sunnnarized below: 

Nuclide( s) 

eff luent  re lease  deta f o r  IASL stacks a r e  

Total  Activity Curmlative Activity 
Released (Ci) Released (Ci) 

m-aa m-239 .000106 .000564 
U-235 & U-238 .000330 .a00764 
Mixed Fission Products .000274 .0011g2 
H-3 &3&1 . 12,697 

Ar-41 74 2 37 
1-131 . oooO70 .000113 
P-32 .000004 .000013 

Th-234 .001277 .00973 
Mixed Activation Products 45,7m 99,250 
Am-241 .oooooo .oooooo 
Be7 .000000 . O O O ~ O  

. .  



REFORT NO. 

! 
i F-HP-79-1 

cw.-79-9 

cm-79-lo 

C&M-79-11 

cab!-79-12 

CaM-79-13 

CM-79-3 

=L-79-7 

I V .  RADIATION OCCLRREYCCES: 

A t o t a l  of s ixteen rad ia t ion  occurrences were r e p r t e d  during the  
report ing period. None were reported t o  t h e  MX. 

IIRTE 

6-8-79 

7-12-79 

6-20-79 

8-8-79 

7-31-79 

9-12-79 

7-13-79- 
8-lo-79 

7-25-79 

7-30-79 

8-22-79 

LQCATION 

TA-41, Bldg. W-4, 
Room 262 

TA-55, 3ldg. PF-4, 
Room b 9  

m-55, Bldg. PF-4, 
Rooms 409 & 414 

TA-55, Bldg. F'F-4, 
&om 409 

TA-3, SN-29, Rooms 
9160 k 960 

TA-3, SM-29, 
mom 9160 

TA-33, Bldg. 86, 
Room 9 

TA-3, St4-16 

TA-18, Kiva 1 

mIF3 D E S C R I F I O N  

Tm hi -5  employees received tritium 
exposures while handling tritium contami- 
nazed equipment without w e a r i x  WC gloves 
as required. 

A Group CMa-11 employee received personal 
contamination while adding chemicals i n t o  
a waste treatment tank. 
was a l so  s p i l l e a  from a sample box onto 
the  f l o o r  and o ther  surfaces.  

R i g h  airborne contamination was detected 
due t o  a leak  f r o m  a vacuum valve. 

A s p i l l  of pu-239 so lu t ion  occurred i n  
a t r ans fe r  box r e su l t i ng  in contarninotion 
of the  f l o o r  and equlpment. 

A contaminated sample s p i l l  occurred 
during operation of the  c e l l  doors 
resu l t ing  in contanination of the  c e l l  
door, f loor ,  and basement area.  

A moisture analyzer unlt was removed 
from scorage and taken apart f o r  re-usable 
pafis, 
contaTinated t o  20,000 c/m alpha when 
monitored by E-1. 

A high concentration of tritium gas was 
released v ia  the  s teck  due t o  the  evacua- 
t i o n  of systems thro- a highly contami-' 
nated vacuum pun?. 

An Am-L1 source was found unattensed in 
the  4-5 experimental e rea  by a secur i ty  
o f f i c e r  . 
A CMUP P-7 employee f a i l e d  ta wear a 
dosimetry badge in  en  experimental area 
a s  reGuired. 

A re lesse  of  UF6 occurred i n  Kiva 1 during 
a c r i t i c a l i t y  experiment. 

Fu-239 so lu t ion  

The ins ide  of  the  u n i t  vas found 



cont . 
REPORT NO. IlATE IDCATION BRIEF DZXRIF’TION 

FU-79-8 6-31-79 TA-35, Bldg. 27 A Grou;, Q-1 employee received personal 
contamination due t o  a s p i l l  of U-235. 

MPF-79-5 7-21-79 TA-53, MPF-7, 
Mp. Area 

Beam stop was not i n  posi t ion a t  end of 
Flight  Fath #11 when beam shut te r  was 
opened to  allow neutron beam t o  pass 
through Fl ight  Fath anti experimental 
e q u i p e n t  . 
A Category A PuBe neutron source was found 
i n  an  unlocked container I n  the  East Xxtpe- 
rimentel Area contrary t o  requirements of 
P Division Rad. Safe Procedure. 

Ten U-238 t a rge t s  were found i n  Mperimen- 
ta l  3oom #l. The t a rge t s  were not ldent i -  
f l e d  as beiw radioactive a d  were not 
stored i n  accordence wlth requirements of 
P Division Rad. Safe Procedures. 

Tvo radioective sources were found una- 
ttended on a t ab le  i n  A r e a  A contrary 
t o  requirements of IAMTF SOPS. 

A 50 uCi 21;4Cm source was found contminatec 
with elpha e c t i v i t y  .**en returned t o  the 
Health Ehysics Office. The source had been 
used i n  Experiment. 258 wi:hmLr notifying ’ 

Health Physics. 



c 

G. STATISTICAL IWCJWTION 

d .  &dioactive Airborne Ef luent  Release Swzary 

(E. .%miera) 

"CItel Activity 
aeleesed (Ci) 

.oocm6 
-000330 
.000274 

4341 
74 
.000070 
.000004 

.OOl277 
45,700 

.oooooo 

.oooooo 

Cumulative Aczivi:y 
3s;eased ( E )  

.000564 

.00076b 

.001192 

12,697 
237 

.000113 

.000013 

.00P73 
99,250 

.oooooo 

.oooooo 

.. ' I  



UNlVEilSliY OF CALIFORNIA 
LOS ALIMOS. k i W  MEXICO 87545 

Te:eohone Ext: 
OFFICE MEMORANDUM 

~~~~~ .. 
TO . Joseph M. G r a f ,  Leader, Radio lwica l  Ebg. DATE. January 3, 1980 

FROM 

SLEJETT . QUA'ITERLY REFORT: S ~ W E R - D E C ~ N R  1979 

W i l l i a m  F. Rbero,  SOP Coordinator 

sYuaoL H-1 

MAIL STOP 401 

1. A t o t a l  of 19 Standard Operating Procedures were processed during 
the  reporting period using Form H% 1-33 (SOP REvlZif RECORD) 

Copies of the new Administrative Requirements for SOPS and Sips a re  
being submitted 'klth SOP update memos t o  L4SL groups. 

Printed copies of Form HSU 1-3 have been received from Group E-3. 

A l i s t i n g  of a l l  Radiation-Safety SOPS due f o r  reviev end update 
during 1980 has been entered in the  DIGITAL Word Processing System. 

HS&E 1-3 (SOP REVIE# RECORD) has been entered in the DIGITAL Word 
Processing System. 

2. 

3. 

4. 

5 .  A record of 19 SOPS submitted t o  H Division reviewers uslw Form 



TO 

FROM 

SUBJECT 

SY YBOL 

I. 

11. 

Division 

1. I 

DATE: 1-3-90 

Allen M. Valentine, H-1 A l t .  Group Leader 

William F. Romero, H-1 

QUARTERLY RZPORT: SEPTEMBER - DECEHBER 1979 

n-1 

A t o t a l  of 254 Employee Health Physics Cine& Liscls were processed during 
the reporting period. 

OF SOP 

A t o t a l  of 143 Standard Operating Procedures were reviewed and updated 
during the  reporting period. 
LASL divis ions are shown in the following table: 

The number of procedures processed and the 

AP CMB CNC H L H MP Q SD UX P Ls ENG-1 

#SOPS Reviewed 
and updated 9 20 5 3 8 1 1 3 2  u 1 4 u u 1  1 

-111. 

Radioactive airborne eff luent  release data for LASL stacks through 
December 31, 1979 are  summarized below: 

t L w J A d d  

PU-238 - PU-239 
U-235 - U-238 
Mixed Fission Products 
H-3 
AR-41 
1-131 
P-32 
TH-234 
MAP 
AM-241 
BE-7 
TH-232 

Total  Activity Cumulative Activity 
v 

.000522 

.a00355 

.a00362 
2,328 
114 

.000045 

.000004 

.000151 

.oooooo 

.000002 

.oooooo 

19,950 

.00ioa6 

.000930 

.a015511 
15,025 

35 1 . a001 58 
.000017 
.001605 

.oooooo 

.000002 

.oooooo 

119,200 



IV. 

A t o t a l  of 19 radiat ion occurrences were reported during the reporting period. 
None were reported t o  th3  DOE. 

EEumAL 

C&M-79-14 

CbM-79-15 

CbM-79-16 

GhMM-79-4 

GhMM-79-5 

RbL-79-9 

R&L-79-10 

RhL-79-11 

ML-79-12 

Rbi-79-13 

R&L-79-14 

PBTE 
9-5-79 

9-25-79 

10- 15-79 

10-3 1-7 9 

9-17-79 

10-30-79 

12-4-79 

12-4-79 

12- 12-79 

Reported 
12-17-79 

12- 18-79 

LOCATION 

TA-55 
Bldg. PF-4 

Rm. 319 

TA-55, 
Bldg. PF-4 

Rm. 409 

TA-55 
Bldg. PF-4 

Rm. 409 

Zia Salvags 

TI-33 
Bldg. 86 

TA-2, OWR 
Exp.Fm. 

TA-2, OWR 
Bldg. 1 
Flu. 112 

TA-3, SM-16 
Machins Room 

TA-2, OWR 
Bldg. 44 

TA-35 t 
Bldg . 27 
Rm. 113 

TA-35 
Bldg. 2 
m. 106 

- 
A Group SD-5 employas received a puncture 
wound i n  h i s  l e f t  harid while machinig a 
s h e l l  i n  a plutonium contaminated glove-box. 

A Zia Co. employas receivsd a h igh  nose count 
due t o  contamination from a torn drybox glove. 

A CMB-11 employee rsceived a .small puncturs 
wound i n  the l e f t  index Firger while handling 
a d r m  containing radioactive waste. 

Two pieces of metal reading up t o  3.0 mr/hr 
were found at  the salvage warehouse. . 

A firs occurred i n  a Dempster Dumpster due 
t o  disposal of uranium (D-38) hydride i n  a 
t rash box. 

Spread of  contamination occurred i n  t h e  
expsrimental room during removal of  r a b b i t  
containing a s o i l  sample. 

Radioactively contamisated o i l  was dumped 
irito the uncontrolled s ink i n  ROOQ 112, 
contrary t o  established procedures. 

The cesium cell  was removed from the  cesium 
box i n  order t o  i s o l a t e  a vacuum leak. 
Work was done without wearing supplied a i r  
s u i t s  or notifying H-1 a s  rsquirsd.  

Zia Co. f i t t e rs  opened a flange i n  e l i n e  
connected t c  the OUR primary water system, 
releasing s l igh t ly  radioactive water which 
contaminated personal clothing of both f i t t e r s .  

25%f source (-lo6 n/sec) was placed adjacent 
t o  9-4 of f i ce  whithout knowledge of 9-4 or  €I-1 
personnel. 

Alarm ode of tritium detectors  wre turned 
o f f .  'T escaped v i a  faul ty  v a l v e  when mole- 
cu la r  s ieve was put on l ine .  



RbL-79-15 12-20-79 

LAMPF-79-10 9-6-79 

LAMPF-79-11 10-24-79 

LAMPF-79-12 ll-14-79 

LAMPF-79-13 11-2-79 

LAMPF-79-14 11-6-79 

LAMPF-79-15 11-26-79 

Zia 
Salvage 

TA-53 
Switchyard 

Beam Channsl 
Bldg. MPF-3 

TA-53 
Bldg. MPF-3 

Area A 

TA-53 
Bldg. HPF-3Rs 
Rm. R-127 

TA-53 
K-12 P i t  Area 

TA-53 
K-12 PUmP P i t  

TA-53 
Bldg. I P  

LAMPF-79-16 Reported TA-53 
11-16-79 Bldg. TA-0-557 

A t r u c k  load of material  was sent t o  Zia 
Salvage Yard from TA-46 without baing 
monitored by H-1. 

Contaminatad water spi l led onto t h e  f loo r  
resulcirg i n  persor.al contamination t o  two 
MP-11 employees due t o  water penetrating 
the i r  Anti-C clothing. 

A p l a s t i c  bag containing Wash material  
reading 17 mr/hr was found in the Area A 
clean t rash.  

Two Uciversity OF New Mexico employees were 
exposed t o  x-rays d u s  t o  the X-ray Simula- 
t o r  beizg inadvsrtently turned  on d u r i n g  
alignment oe pat ient .  

Two Np-11, mployess Contaminated t h e i r  hands 
while disassemblirg the X-12 pump without 
H-1 clearance. 

A Zia Co. fittsr contaminated h i s  personal 
c lo th ing  w h i l e  working i n  t h s  X-12 Pump P i t .  

A Zia Co. f i t t e r  and a MP-11 tschnician 
received personal contamination due t o  
being sprayed with contaminated water 
while tes t ing  t h e  X-12 cooling system. 

Alpha contamination reading up t o  20-K cpm 
was found in t he  Group CNC-11 t railer.  



d. Radioactive Airborne '3flucnt Ftelease Sumnary 
Tu. aomero) 

h'ucllde( s) 
Total Activity 

Tableased (ci) 
PU-238 - Fu-239 .000522 

Mixed Fission Products .000362 

A- 3 2,328 
Ar-41 l l 4  
1-131 .OOC045 

P- 32 .000004 

l?l-232 .000000 

Th-234 .000151 

Am-241 .000000 
Be-7 .000002 

U-235 - U-238 -000355 

Wxed Activation Eroducts 19,950 

I 

Cmulative Activity 
Released ( C i )  



DATE: 1-3-30 

Division AP CMB CNC I H L M Y? Q ]SD WX P LS E%-1 

LS32s Reviewed . .  
and updated 9 23 5 3 3 1 1 3 2  4 1 4 4 4 1  1 

: A l l 3  41. Vahntine,  H-1 A X .  Cr%? Leader 

: Willian F. Rmcro, 3-1 - #,A 

. .  

Q!JAXTE3!! REW3T: SEPTM’JES - DECZMBER 1973 

: 9-1 

I. EWLCJYF;: Y E A L P  P3YSICS C w X  LISTS 

A t o t a l  of 254 Enpl3pe Health R y s i c s  Check Lists wera processed durin3 
the repr t i t l . ,  p e r i d .  

11. S O W R Y  OF S 3 P  RE’II5ii ANT) UPDATE ACTIVITES 

111. RA3I!XCTLVE AIF(30XNE EFFLUEYT RELEASE 

Radioa=tive airborne e f f luent  re lease data f w  LASL stacks throuqh 
Decmaer 31, 1979 are sumnarized belor: 

Nuclide! s) 

PU-233 - P’J-239 
U-235 - !I-235 
Mixei Fissim Prod~2:n-t~ 
H -3 
AR-4 1 
1-131 
P-37 
El-234 
MAP 
AM-24 1 
BE-? 
TH-232 

Total Ac t iv i ty  
Released ( C i )  

. M%22 

.W3352 

.039)345 

.00~004 

.4F)r)399.0Q\-s~  

2,325 
114 

0 0 0  \5\ 
19,950 

.000000 

.000002 

.000003 

Cmulative A c t i v i t y  
Released ( C i )  

.W10% .%. u u \ \ % c -  3.s: 

.001554 
15,025 

,S’* 
llQ. 

- 351 
.000153 
-003017 f i t  .m * 

.000003 . m0902 
. .M)OODO 

119, a!, 



IV. R A D I i X O N  9CCUSRENCES: 

A t o t a l  of 19 radiation o-clLcrences were reporL,ad during t h e  reporting pwiod. 
None were repx-ted to t h e  WE. 

REPORT N3. - DIT5 LOCATION BRIE? DESCRIPTXN 

CLY-79- 19 9-5-79 TA-55 A Grmp SD-j enployee r5ceivd a pmcture 
Bldg. PF-4 -mmd i n  h i s  l o f t  hand hils mxhinig a 

Rn. 319 sholl  i n  a plutonim contaninated glove-box. 

Bldg. PF-4 due t3 cmtaninat ion frun a t a rn  drybox slove. 
cjlY-79-15 9-25-79 TA-55 I I Zia Co. e!n?lo~e received a high nose c o m t  

h. 439 

CSM-79-15 10-15-79 TA-55 A CMB-11 employee received a m a l l  puncture 
B1d3. PF-II wound in the l e f t  index finser h i l e  handling 
h. 409 a drun x n t a i n i n g  radioact ivs  waste. 

were hund  a t  t he  salvage warehouse. 
CSW-794 10-31-79 Zia Salvage T i  piezes o f  n e t a l  r e d i m  up to  3.0 mr/hr 

G&MM-79-5 9-17-79 TA-33 A f i re  ozcurrd i n  a Denpster Dunpster due 
t o  d i s y s a l  o f  uranium (9-33) hydride i n  a 
t rash  box. 

Bldg. 86 

mL-79-9 10-30-79 TA-2, OWIl Spread of contwinat ion occurred in t he  
Exp.m. experimental rom during removal of rabbi t  

containing a soil sanplo. 

Bldq. 1 i n t 2  the uncontrolled s ink i n  Wm 112, 
m. 112 contrary to established procedures. 

EL-79-10 12-4-79 TA-2, Om Rzdi3actively contaninated oil was dunped 

RLL-79-11 12-4-79 TA-3, 3 - 1 6  
Machine Roan 

RLL-79-12 12-12-79 TA-2, OdR 
Bldg. 44 

RSL-79-13 Remrted TI-35, 
12- 1 7-79 91dg. 27 

m. 113 

R&L-79 - 1 4 1 2- 1 5-79 Tk-35 
Blda,. 2 
R. 105 

The ces iur  ce l l  was reroved from the  cesiirm 
box i n  order to i s o l a t e  a vazum leak. 
Work was dono without wearing supplied air  
s u i t s  or not i fy i ry  9-1 a s  required. 

Zia Co. f i t t e rs  open4 a f la rge  i n  a l i n e  
connected to the  UdR primary water system, 
t-Zlea3irg s l i g h t l y  radioactivo water which 
contarinated personal clothing of both f i t ters .  
2- 6 y2Cf s u r c e  (-13 n/sec) was placed adjacent 
t o  Q-4 of f i ce  whithout knowledge of Q-4 or H-1 
personnel . 
Alarm y l e  of trittm d e t e c h r s  were turncd 
off .  
cular  sieve was put on line. 

L 

T escaped via f au l ty  valve when mole- 

. . . .  . . .  . ~. . . . .  .... . 



RX-79-15 12-29-79 

U’lPF-73-10 9-6-79 

LW??-79-11 10-211-79 

LAMA-79-12 11-14-79 

LAYPF-79-13 11-2-79 

LAM??-79-14 11-6-79 

LAMPF-79-15 11-26-79 

Z i 3  
S a l v q e  

TA-53 
Switchyard 

B?;m Channel 
~123. MA-3 

Ti-53 

Area A 
B l d g .  YPF-3 

TA-53 
Blds. H F - 3 R I  
Ri. R-127 

TA-53 
X-12 P i t  Area 

TA-53 
x-12 punp P i t  

TA-53 
~ 1 d g .  IP 

TA-53 
11115-79 Bldg. TA4-557 

A truck l o a  of r a t e r i a l  was sent to Zia 
Salvage Yard from TA-46 without being 
monitors3 by H-1. 

Containate3 water sp i l led  o n b  the f loor  
resultins i n  psrsonal contamination to two 
W-11 employees due ta water penetrating 
the i r  -4n:i-C clothing. 

A p l a s t i c  bag conts inirq Mask matertal- 
reading 17 m/hr was f3md i n  t he  .Area A 
clean trash.  

T m  University of New Mexic3 employPss were 
expsd 9 x-rays d w  %.I the X-ray Siiiula- 
tar being inadvertently t u r n d  on durin; 
aliznqent 3f pat ient .  

Two MP-11 s p l o y e e s  contaninatsd t h e i r  hands 
while disassenblinq the X-12 pun? without  
H-1 clearance. 

A Zia Co. fi t ter  contaminated h i s  personal 
clothing while wrking i n  t he  X-12 Punp P i t .  

A Zia Co. fitter and a MP-11 tschnioian 
received personal contanination due t o  
being sprayed with contaminated mter 
h i l e  testing the X-12 cooling system. 

Alpha oontanfnation r ead im up to 29-K cpn 
was f0ur.d i n  t he  Croup CNC-11 t r a i l e r .  

. . - .  . . .: . .  !. .:._. I. . .. . . . . . . ~. .._.. .~ .... . 
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MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  on ly )  FOR MONTH OF 12/29/78 - 1/26/79 

FOR YEAR'OF . 1979 
I .. 

. .  
. .  

. .  . .  . .  . .  . .  . . .  . . .  

' Loca t ion  ' . . . .  Average .sCi/cc ' T o t a l  p C i  Oischarqed .' . 
. . .  . 

. .  
8 . TA-33 FE-6 1.78 10-5 ' 1.48 x 10 

Stack f l o w  r a t e :  Normal - 7288 cfm - 672 hours = 8.32 x 1 0 l 2  m l  

Highest concentrat ion f o r  24-hour per iod  - 6.67 x pCi/cc . 

(8 a.m. - 1/3 --- 8 a.m. - 1 / 4 ' a t  7288 cfm and 1198 x 10 pCi) 
7 

. .  . e  

. .  

. . .  
. .  . . .. .. . .  

D is t . :  ' s+ 
ti. R. Maltrud, UX-5, t h r u  E. H. Plassnann,.WX-5, .F'1S-780 
L. L. Sturgess, #X-5, MS-980 
F i l e  t h r u  C. B lackwel l ,  H-1. MS-401 

. .  



MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  on ly )  FOR MONTH OF 1/26 - 2/23 

FOR YEAR OF 1979 

. .  

. .. . . .  -. . ..-. . . 
... . 

.. . .. . .  -:Location . - ' Average uCi/cc ' . . ' . T o t a l  V C i  D ischarsed '  ' 

TA-33 FE-6 5.6 1 ' 0 - ~  4.6'6 x l o 8  

Stack f l ow  r a t e :  Normal - 7288 cfm -:672 hours = 8.32 x 1 0 l 2  m l  

H ighest  concentrat ion f o r  24-hour pe r iod  - 4.41 x pCi/cc 

(10 a.m. - 2/16 --- 10 a.m. - 2/17 a t  7288 cfm and' l .31 x 10 8 PC i )  

. ~ i s t .  : ~ . ~ s ~ ~ A Q ~ ~ ~ . ~ ~ ~ ~ ~ ~ S ~ ~ ~  
H. R.. Ha l t rud ,  WX-5, t h r u  E. H. Plassmann, WX-5, MS-780 
L. L. Sturgess, W-5,  MS-980 
F i l e  t h r u  C. B lackwel l ,  K-1, MS-401 



I I 

.! 

MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  on ly )  FOR MONTH OF 2/23 - 3/23 

FOX YEAR OF 1979 

. .  . .. 
_ .  . .  . .  

_:. 

. . .... ., Location . Average pCi/cc _ .  - T o t a l  pCi Discharged ' . 

TA-33 FE-6 5.78 4.75 x l o8  

Stack f l o w  ra te :  Normal - 7288 cfm $664* hours = 8.22 x lo1' m l *  

Highest concentrat ion f o r  24-hour pe r iod  - 8.08 x, l o m 4  pCi/cc 

' 8  (10 a.m. - 3/22 --- 10 a.m. - 3/23 a t  7288 cfm and 2.4 x 10 uCi.) 

*No stack f l ow  f o r  approx. 8 hours due t o  power outage.and damper c losure  
du r ing  t h i s  r e p o r t  per iod.  

. -  - 

. .  .. 

. .  

D i s t : ~ K Z R ~ f i j i ~ E $ ~ T $ ~ & ? T . .  
H. R. Maltrud, WX-5, t h r u  E. H. Plassmann, WX-5, MS-780 
L. L. Sturgess, GIX-5, MS-980 
F i l e  t h r u  C. B lackde l l ,  H-1, MS-$01 

. 



i 

NONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  o n l y )  FOR MONTH OF' 3/23 - 4/20 . .  
FOR YEAR OF 1979 

. .  Locat ion-  . Average pC i / cc .  . . T o t a l  pCi Discharqecl .. .. 

TA-33 FE-6 7.33 6.1 x l o 8  

12 Stack f l o w  r a t e :  Normal - 7288 cfm - 672 .hours . = 8.32 x 10 . nl 

Highest  concent ra t ion  f o r  24-hour p e r i o d  - 6.4 x uCi /cc 

8 (10 a.m. - 3/23 ---- 10 a.m. - 3/24 a t  7288 c fm and 1.9 x 10 pCi) 

I n t e g r a t o r  f o r  t h e  same pe r iod  read 6 . 0 4 . ~  10 UCi 
8 

.. 

U&&& Car l  8uc and 

0 i s t . r  !J. F. Romero,. H-1, NS-749 
H. R. NaltrIiCi, WX-5, t n r i  E. H. Plassnann, WX-5. :4S-780 
L. L. Sturcjess, KX-5, :4S-3&?0 
F i l e  t h r u  C. B iackwel l ,  H-1, MS-$01 



MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  on ly )  FOZ MONTH OF 4/70 - 18 

' FOR YEAR OF 1979 

. .  . 
. Locat ion  . Average.UCi/cc To ta l  UCi  Discharqed. 

TA-33 FE-6 7.70 6.41 x lo8 

. .  

Stack f l o w  r a t e :  Normal - 7288 cfm - 672 hours = 8.32 x lo1' m l  

Highest concentrat ion fo r  24-hour pe r iod  - 4.98 x pCi/cc 

(10 a.m. 

I n t e g r a t o r  f o r  the  same per iod  read 6.74 x 10 pCi 

- 5/17 --- 10 a.m. - 5/18 a t  7288 cfm and 1.48 x I O 8  VCi) 

8 
.. 

C a r l  Buckland 



r 

MONTHLY REPORT ON STACK DISCHARGE: (Tritium only) FOR MONTH OF 5/18 - 6/15 . 

FOR YEAR OF . 1979 . 

.. 

. .  . .. 
.. . .  . . . . ... .. . .. . .Location . .  Average pCi/cc . . .  -. 'Total  pCi Discharged _ .  .. 

TA-33 FE-6 2.01 1.67 lo9 

Stack flow rate: Noma1 - 7288 cfm - 672 hours = 8.32 x 10l2 m l  

Highest concentration f o r  24-hour period - 2.36 x pCi/cc 

(10 a.m. - 5/18 --- 10 a.m. - 5/19 a t  7288 cfm and 7.01 x lo8 pCi)  

Integrator  for the same period read 1.719 x 10 9 pCi 

._ 

Dist. : Y;sE-..Romero,-,,H-T;:~MS-.749, 
H. R .  Maltrua, UX-5, thru E. H .  Plzssmann, WX-5. MS-780 
L. L.  Sturgeus. KX-5, 'MS-980 
File t h r u  C. Blackwell, H-1. MS-401 



MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  o n l y )  FOR MONTH OF 

FOR YEAR OF 1979 

6/15 - 7/13 

I .*i> : t i  \.q'&3 2-O' I .  

Locat ion . Average pCl/cc Tota l  K C i  Oischarqed 

T4-33 FE-6 1.9 1.6 x 10 9 

Stack flow r a t e :  Normal - 7288 cfm - 672 hours = 8.32 x lo1' m l  

Highest concentrat ion f o r  24-hour per iod  - 1.41 x pCi/cc 

(10 a.m. - 6/29 - 10 a.m. - 6/30 a t  7288 cfm and 4.18 x 10 8 pCi) 

I n t e g r a t o r  f o r  t h e  same per iod  read 1.6 x l o 9  pCi 

@.&&&) 
Carl Buckland 

Dis t . :  Y. F: Romero, H-1; MS-749 
H. R. Maltrud, 'rlX-5, t h r u  E. H. Plassrann, W X - 5 ,  MS-780 
L. L. Sturgess, l;rx-5,'lrls-380 
F i l e  t h r u  C.  B lackwel l ,  H-1, MS-$31 



MONTHLY REPOaT ON STACK OISCilARGE: (Tr i t ium only) FOR MONTH OF 7/13 - 8/10 

FOR YEAR OF 1979 

. Location . Average uCi/cc . .. Total ;;Ci -Discharged . .  .. . .  

TA-33 FE-6 3.02 2.51 lo9 

Stack flow rate: Normal - 7288 cfm - 672 hours = 8.32 x 1012'ml 

Highest concentration f o r  24-hour period - 2.73 x lom3 pCi/cc 

a (10 a.m. - 7/26 - 10 a.m. - 7/27 a t  7288 cfm and 8.10 x 10 U C i )  

W @ 4  Car Buc land 

Oist. : W r + F . .  Romer6; H-1 , 16-749 ' .  ' 

H. R. Xaltrud, GIX-5, t h r u  E. ti. P:assnann, WX-5, Xi-78G 
L.  L. Stursess .  WX-5, MS-980 
F i l e  t h r u  C.  Blackwell, ti-1, MS-$01 



-. - .- 

I I. 

MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u m  only)  FOR NONTH OF 

FOR Y U R  OF 1979 

8/10 - 9/7 

... . . . .  . . .  . .. . 
. .  . . . -. .. .. . -_- . - .  Locat ion  ' ' . -  : Average sCi/cc . . " :' TotaT pCi Oischarged ..  

TA-33 FE-6 2.04 1.70 x l o 8  

Stack f l ow  r a t e :  Normal - 7288 cfm - 672 hours = 8.32 x 10 l2  m l  
I 

-4 . Highest concentrat ion f o r  24-hour per iod  - 1.06 x ,10 bCi/cc ' 

7 (10 a.m. - 9/4 - 10 a.m. - 9/5 a t  7288 cfm and 3.14 x 10 pCi )  

Car l  Buckland 

K ?.-; .?: ..Rom-e. rcpj.+H;I.;-MS: 4 0 p  D i s t .  : 
H. R..Maltrud, WX-5. t h r u  E. H. Plassnann, WX-5, MS-780 
L. L. Sturgess, GIX-5,'MS-980 
F i l e  t h r u  C. B lackwel l ,  H-1, MS-CCl 



I 1 

. .  

. . .  .P4l"X)NTHLY REPORT .ON STACK DISCHARGE: ( T r i t i u m  only)  . .FOR PONTH OF 917 - 1015 
. .  . .  . . .  . . .  .'.:: FOR YEA,? OF. 1979 

. .  
. . .  

. .  
. .  

. . .  . . .  

. .  

. . . .  
. .  . .  

. .  
. .  

..... . .  .. .- . - . . . . .  . . . . .  ... 
.. . .  

. . .  . 

. .  

. . . . . . .  ........ . Average .sCi/cc . ' . T o t a l  pCi Discharged : .... ,..-:.: Location . .  
. .  ' .  . 

d. ' 

TA-33 FE-6. . ' 8.22 10-5 . . .  . .  6 . 8 4 ' ~  108 
. .  

. .  . .  

. . .  1 Stack . f l o w  rate: Normal - 7288 c f m  .- 672 hours - 8 . 3 2 . x  lo1* m l  

. . . .  Highest concentration for '24-hour period -' 5.42  'x lo4 ,,Ci/cc 

(9 aim; - 9/10 '- ,9 a.m. - 9/11 at 7288 cfm'and.1.'61 ~ ' 1 0 ~ .  P C i )  

. .  . .  
. I  . .  

, 

. . .  . .  . .  
. .  . .  . . . . . . . .  

. . .  . . .  . .  . . .  
. . .  . .  . .  

. .  
. .  '. .& . , 

. .  
. .  . .  

. .  

I .  . .  . .  
. . .  . .  .. 

. .  

&JJl@d&i Car Buckland . 

D i s t .  :. Hi-' F.  Romero; H-1 . KS-749 . -~ . 

H. R. Maltrud,  WX-5, t h r u  E. H. ?lassaann, WX-5, :4S-78G 
L.  L. Sturgess. blX-5, xs-sao 
F i l e  thru C.  Blackwel l .  H-1, MS-401 



I I 

MONTHLY REPORT ON STACK DISCHARGE: ( T r i t i u a  only)  FOR NONTH OFio/s - 1 1 / 2  

FOR YEAR OF 1979 

. _. .. 
Locat ion - . . Average pCi/cc . ... Tota l  pCi Discharqed . .  

TA-33 FE-6 9.70 x 1 0  ' 8.07 x log 

Stack f l o w  rate: Normal - 7288 cfm - 672 hours - 8.32 x l 0 l z  m l  

Highest concentration for 24-hour period - 6.26 x 10 -4 pCi/cc 

8:30 a.m. - 10/24 - 8:30 a.m. - 10125 a t  7288 cfn and 1.86 ,x l o 8  .pCi) 

D i s t . 7  W. F. Romero, H-1, MS-749 
H. R .  Maltrud,  WX-5,  t h r u  E. H. Piassmann, W X - 5 ,  145-780 
L .  L. Sturgess, GIX-5, MS-980 
F i l e  thru  C.  B lackwel l ,  H-1, MS-401 
John Haynie, R-1. MS-401 



! 

MONTHLY REPORT ON STACK DISCHARGE: (Tritium only) FOR MONTH OF I1/30-12/28 

- FOR Y E A R  OF 

. .  . .  
Location Averaqe pCi/cc . - -..Total V C i  Oischarqed . .  

3.21 x 10' TA-33 FE-6 3.86 

12  
, Stack Slow r a t e :  Normal - 7288 cfm - 672 hours = 8.32 x IO m l  

Hlghest concentration for 24-hour period - 5.76 x IO-' pCi/cc , 

1O:OO a.m. - 12/19 - 1O:OO a.m. - 12/20 a t  7288 cfm and 1.71 x IO VCi 

l n t e r g r a t o r  - Tota ls  f o r  same period - 3.05 x IO VCI 

e 

e 

Oist . :  N.. F .  Ronero, H - 1 ,  MS-749 
H. R .  Maltrud, WX-5, thru E .  H. Plassrnann, WX-5, XS-780 
L. L.  Sturgess, WX-5,-RS-980 

. F i l e  thru C .  Blackwell, H - 1 ,  MS-401 



LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERS.I’* OF CALIFORNIA 

Lo5 8,LAHOC V I  M i X l W  ~ 7 5 4 s  

\ OFFICE M E M O R A N D U M  

TO : W. F. Ronero . 

F X O M  : R. F. Dvorak, €I-1, Accelerator Hezlt5Physics  Section R?V 

SUJJECT : STACK EFFLUENT RELEAS? REPORT 

SYMSOL : ~-1-i70-77 

MAIL STOP 810 

Report Period: Dee  Lq,Iq78 - a u , a 6 , l q 7 q  

Location: T A - 5 3 .  , FE 16 

Kuclides : M. A . p .  

Stack Flow Rate, cfm: 1 . q ~ ~  10’ 

Total Flow This Period, m l :  I . [ . &  k ioi3 

Total Activity Discharged, p C i :  y 

Average vCi/nl: 

Highest Concentration For 24 Hour Period, pC/ml: X 



. LO5 ALAMOS SCIENTIFIC LASORkTORY ' 

UNIVERSITY OF CALIFOIINIA 
. .  

OFFICE M E M O R A N D U M  . 

DATE: 0.- a a  , 1 9 7 9  
TO : W. F. Ronero 

FROM 

SUBJECT STACK EFFLUEST RELEASE EPOXT 

SY:43OL : 11-1-170-77 

MAIL STCP: 810 

' R. F. Dvorak, H-1, Accelerator He,zlth ?hisics Section ew 

Beport Period: Dee 2 9 , 1 4 7 s  - a,,* Z L ,  1 9 7 q  

Location: T A  5 3  - r.E 3 

h'cclides : c ' I ,  n'", 0" 

4 Stack F l o w  Rate, CfR: J.gS r Io 

Total Flow This Period, nl: /.LG r 

Total Activity Discharged, pCi: q. Zu x / o  d 

Average pCi/ml: 2.3-3 x 10 - 

Righest Concentration For 24 Hour Peziod. .;C/n?l: /. 84 I i o -  ' 



LO5 ALAMOS =CIENTIFIC LABORATORY 
U N I * C I  .-Y OF CALIFOWXIA 

LO5 A L i h r S : .  MEW MEXICO 875a5 

O F F I C E  M E M O R A N D U M  

TO : W. F. Ro~ero 

FROM 

SUBJECT ' STACS EF!?LUENT RELEASE REPORT 

. R. P. Dvorak, H-1, Accelerator itealth Physics Section & 

SYM30L : ~ - 1 - i 7 0 - 7 7  

MAIL STOP. 810 

Report Period: g h  3 7  - b L3 , I 4 7  7 

Location: T A - 5 3  , F E  16 

Nuclides: M. A ,  p ,  

Stack Flow Rate, c f m :  1 . q ~ ~  I O  

Total Flow This Per iod,  nl:  1.1.6 k 10''  

Total Activity Discharged, pCi: +if 

Average ucilnl: 

Highest Concentration For 24 Hour Period, v C / m l : '  S 



LO5 ALAMOS CLIENTIFIC LABCRATORY 
UNlVE 7 O F  CALbFORNnA 

t . . #  ’ . .  
‘ Y  . ~~ 

LOS N A h  . NEW MEXICO 075.44 

0 F F I C E M E M  0 R A N  D U FA 

TO : W. F. Romero DATE: My 1 4 , 1 9 7 9  

FROM : R. F. Dvorak, H-1, Accelerator Eealth Ihjfiics Section 

SgSJECT : STACK EFFLUEXT ELEASE =PORT 

S Y M B ~ L  : H-1-170-77 

MAIL STOP: 810 

Report Period: ,Tom. 2 7 ,  Tab 2 3 ,  1 4 7 7  

Location: T A  5 3  - F E  3 

Nuclides: c /I, ni”, OJ5 

9 Stack Flow Rate, cfm: f .  Y S r  I O  

Total Flow This Period, nl: /. L 6  x la1’ 

Total Activity Discharged. pCi: 0 

Average pCi/ml: 0 

Highest’Concentration For 24 HOUK ?2riod, pC/ml: 0 

Comments : 



TO 

FROM 

SUBJECT 

SYM30L 

MAIL STOP 

' LO5 ALAS05 'CIENTIF IC LABORATORY 
U N l V i  'Y OF CALIFORNIA 

LOS ALAC.--. NEW MEXICO 8 7 % ~  

OFF1 CE ME bl 0 RAN D U M 
W. F. Roeero 

R. F. Dvorak, H-1 ,  Accelerator €iealth.P?.ysics Section 

STACK EFFLUZST RELEASE RZPORT 

H-1-170-77 

810 

Location: T A - 5 3  , F E  Id 

Stack Flow Rate, cfm: ~ . q y - r  I O  

Total Flow T h i s  Period, ml: 1 ,  6 k I 0 l3 

Total Activity Discharged, pCi:  w 

Average uCi/nl: + 

Highest Concentration For 24 Hour Teriod, bC/al: jlc 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVE: Y OF CALIFORNIA 

1 ‘ #  
1. 

LOS A U H  , NEW MEXICO 8 ? 5 C 4  

OFFICE MEMORAN,DUM 
TO : Ir‘. F. Ronero DATE: Ma, 14,1974 

FROM 

SUSJECT : SIACX EFFLUENT RELEASE REPOXT 

: R. F. Dvorak, H-1, Accelerator Heali:? lhjsics Section l’&g 

SYMBOL : H-1-170-77 

MAIL STOP: 810 

Location: T A  5 3  - F E  3 

Nuclides : c”, IP, 0“ 

9 Stack F l o w  Rate, cfm: 1 .  Y F  ,X 1 0  

13 Total Flow This Period. ml: 1.bL r i o  

5 Total Activity Discharged, pCi: 6 . 2 0  x I o  

Average pCi/ml: 3.73 x IO-‘ 

- 3  
Highest Concentration For 24 Hour PezLod, pC/nl: / . 0 4 ( x I O  -. 



LO5 ALAMOC -CIENTIFIC LABORATORY 
UNlVE 1 OF CALIFOaNIA 

LO5 ALA&;.. NEW MEXICO 87b+.S 

OFFICE M E M O R A N D U M  

TO : W. F. Roeero 

FROM : R. F. Dvorak, H-1, Accelerator H281ti-=Pnysics Section 

SUBJECT : 

- 
STACK 'EFFLUEST RELEASE REPORT 

SYMSOL : H-1-170-77 

MAIL STOP: 810 

Total F l o w  This Period, nl: I.I.6 k iot3 

Total Activity Discharged, PCi:  e 

Average u C i / m l :  

Highest Concentration For 24 Hour l e r l o d .  u C / m l :  i# 



LO5 ALAMOS SCIENTIFIC LABORATORY . . .  . 
UNIVE‘ 7 OF C I L I F G R N I I  

LOS ALAN . NEW MEXICO 875.4 

. _  

0 FFI C E PJI E M  0 R A N  D U M 
. I  

TO : W. F. Roaero DATE: H% IV,L197$ 

FROM 

SUSJECT . STACX EFFLUENT RELEASE REPOXT 

S Y M S 6 L  : H-1-170-77 

: R. F. Dvorak, H-1, Accelerator Health P&ics Section . f h  

tern- STO?: 810 

Report Period:- Man. aq - A p d  2 0 ,  I $77 

Location: T A  5 3  - F €  3 

Nuclides : c 11) d’!, 04 

Y Seack Flow Rate, c f m : .  / .+&-*to 

Tot21 Flow This Period, m l :  1.66 f o f 5  

Total Activity Discharged, V C i :  /. 2 S r  10 l o  

Average V C i I m l :  ‘7.5 3 x to-’ 

Highest Concentration For 24 Hour Period, bC/ml: /. oL/x /a -  ’ ._ 



LO5 ALAMOS -SIENTIFIC LABORATORY 
UNlVE .I OF CALIFORSIA 

LOS ALAmr.. MEW V.EXICO 8754. 

OFFICE M E M O R A N D U M  
DATE. Iq, l q 7 T  TO : W. F.  Ronero 

FROM : R. F. Dvorak, H-1, Accelerator Health! Physics Section ILQ*, 

SUBJECT : STACK EFFLUENT RELWSE E P O R T  

SYMBOL : ~ - 1 - l j 0 - 7 7  

- 

MAIL STOP: 810 

Locatio=: T A -  5 3  , F E  I 6  

Nucl ides  : ,v, A , P. 

CI Stack Flow Rate, c f m :  1 . q ~ ~  to 

Total Flaw This Period. ~ 1 :  I , & &  

Total Activity Discharged, V C i :  +if 

Average K C i l m l :  a* 

Highest Concentration For .24 Hour Zeriod, uC/tcl:  # 



. . LOS ALAHOS SCIENTIFIC LABORATORY 
uNivE .Y OF CALIFO?N:A 

LOS ALAh . NEW MEXICO 0 1 5 4 4  

0 FFI CE PJ1 E M  0 RAN D U M 
ro : kl. F. Roiraro DATE: m% JYJ I q 7 9  

FROM 

SUaJECT . STACCI EFFLUENT RELEASE REPORT 

SYMBOL : H-1-170-77 

MAIL STOP. 819 

: R. F.  Dvorak, H-1, Accelerator Health ?rysics Section & 

/ 
1 

Ncclides : c ”, nl”, 0’s. 

Stack Flow Rate, cfm: 1 . q ~  x I 0. u’ 
I 

Total F low ‘Phis.Pe&od. ml: / .&C ,W I O  N3 

Total Activity Dikcharged, pCi :  

i 

I 

* . S O  x I O  4 

1 
.I - y 

I 
Average vCi/nl: 5: 2 c /o 

Highest Concentktion For 24 Hour Period, pC/nl: 9. r s x / o  - Y  
._ , 



... . .. 

I I 
LOS A L A M O S  -1ENTIFIC LABORATORY 

UNlVEl  ’ OF CALIFORNIA 
LOS ALAHO-. NEW MEXICO m’maa 

OFFICE M E M O R A N D U M  
TO : W. F. Romero DATE:  / 0 / + / 7  9 

FROM 

SUBJECT : STACK EBPLUENT BELEASE RZPORT 

SYMSOL : H-1-170-77 

MAIL STOP: 810 

: R1 F. Dvorak, H-1, Accelerator Health- Physics Section 1201?, 

Tote1 Flow mil; Period, m l :  -1.66 k 

Total Activity Discharged, pCi: 

Average p C i / m l :  

Highest Concentration For 24 Hour Period, pC/ml: & 



LOS ALAMOS 7IENT:FIC LABORATORY 
UNIVE: I OF CALIFORNIA 

LO= ALAMUS. NEW MEXICO 07544 

0 F F I C E M E M  0 R A N  D U PA 
TO : W. F. Romerrr DATE: 10 /Y/7 9 

FROM : R. F. Dvorak, H-1, Accelerator Health- Physics Section &WJ 

SUBJECT : STACK EFFLUENT RELEASE REPORT 

SYMBOL : H-1-170-77 

MAIL STOP: 810 

Location: T A - 5 3  , F E  16 

Nuclides : M ,  A .  p .  

Stack Flow Rate, cfm: [.qsr 10’ 

Total Flow This Period, d: 1.6r. w 1 0 ’ ~  

Total Activity Discharged, pCi:  +if 

Average p C i / m l :  4f 

Highest Concentration For 24 Hour Period, pC/ml: x 



LOS ALAMOS .CIENTIFIC LABORATORY 
UNWE V Of CALIFORNIA 

LXK ALIMLK. NEW MEXICO 015a4 

OFFICE M E M O R A N D U M  
TO : W. F. Romero DATE: /0/1//7 5 

FROM : R. F. Dvorak, H-1, Accelerator Health Physics Section R/h.J 

SUaJECT : STACK ESFLUEXT RELEASE RZPORT 

SYMBOL : ~-i-i70-77 

MAIL STOP: 810 

Location: 7-a-53 , F E  16 

Eiuclides : M. A . p, 

Stack Plow Rate, cfm: 1 . q g ~  I O  

Total Flow This' Period, nl: 1 . d ~  

Total Activity Discharged, V C i :  #f 

Average u C i / m l :  + 

Highest Concentration For 24 Hour Period, VC/ml :  # 



LO5 ALAMOS 71ENTIFIC LABORATORY 
LlNlVEi  I OF CALIFORNIa 

LOS ALAMOD. NEW MEXICO 07544 

OFFICE M E M O R A N D U M  

TO : W. F. Romero DATE: / O / r / / 7  5 

FROM 

SUBJECT : STACK EFFLUENT MLEASZ REPORT 

s w a a  : ~-1-i70-77 

: R. F. Dvorak, €1-1, Accelerator Health Pk~ysics Section & 

MAIL STCP. 810 

Locetion: T A - 5 3  , F E  16 

Xuclides: M ,  A .  p .  

Stack Flow Rate, cfn: 1 . q ~ ~  I O  

Total Flow Tliis Period, ml: 1.6 6 I 6 l3  

Total Activity Discharged, VCi: e 

Average VCilml: 

Highest Concentration For 24 Hour Period, uC/ml: s 



. . . LO5 ALANOS SCIENTIFIC LARORATORY 
UNIV i n  OF CALIFOVNIA 

. _  
LOS A'J. ,5. NEW MZXICO 875ea  

0 FFI CE M EM 0 RAN,D U M 
1 

TO : W. F. Roaero /0/+/7q 

FROM . R. F .  Dvorak, H-1, Accelerator Heal::-. Shxiics Section & 

SUBJECT : STACK EFSLUEST RELEASE REPORT 

SYMBOL : H-1-170-77 

MAIL STOP. 810 

Report Period: &g I I  - Seip t  7 I I979 

Location: T A  5 3  - .F.E 3 

Stack Flow Rate, cfm: / S , 5 0 0  

I ?  
Total Flow This Period. m l :  3. f f  X f  0 

Total Activity Discharged, p C i :  /. 2r/f/o1° 

4 
Average pCifm1: spp,r fo- '9  

Highest Concentration For 24 Hour Period, pC/nl: / . / 4  x / o -  .. 



* C  . . LOS ALAMOS SCIENTIFIC LABORATORY 
UNlV ' T I  OF C4LIFORNIA 

LOS ALA. S, NEW MEXICO 875ea  

j. ._ .( 
/ 

0 FFI CE M E M  0 R A N  D U IL1 
. .  

TO : W. F. Ronero DATE: I B /Y 17 7 

FROM : R. F .  Dvorak, A-1.  Accelerator Health ?his ics  Section brr2 

SUBJECT : STACK EFFLUEXT RELEASE REPORT 

SYM30L : H-1-170-77 

MA!L STOP. 810 

Location: T A  5 3  - F E  3 

Nuclides : c IJ )  d", o4 

Stack Flow Rate, cfm: I g , s o o  

f J  
Total Flow T h i s  Period, nl: >.I/  r r O  

IO 
Total Activity Discharged, p C i :  /. 59 I 1 0  

Average p C i h 1 :  Z S ~ / X  I O - +  

Highest Concentration For 24 Hour Period, pC/ol :  /. / I  K I O - ~  
._ 



. LOS ALAMOS SCIENTIFIC LABORATORY 
UNIV T I  OF CALIFORNIA 

LO5 ALA. 5. NEW MEXICO 87564  

O F F I C E  M E M O R A N D U M  
. I  

TO : W .  F. Rornero DATE. / 0 / r / / 7  5 

. .  
FROM : R. F. Dvorak. H-1, Accelerator Health ?hysics Section 

SUSJECT : STACK EFFLUENT RELEASE REPORT 

SYM3dL : H-1-170-77 

MAIL STOP: 810 

Report Period: 1 k  - 9 ~ 1 ,  13 1 9 7 9  

Location: T A  5 3  - F €  3 

Kuclides: e" ,  daJ a" 

Stack Flow Rate, cfm: /b ,SoO 

Total Flow This Period, nl:  .?./I y / o "  

Total Activity Discharged. pCi:  I .  7 q x  10 la 

Average p c i / d :  ~ . 2 s ~  

Highest Concentration For 24 Hour Period, pC/n l :  /./S*,o-' 



, . , LO5 ALAMOS SCIENTIFIC LASORATORY 
YNlW ' T V  OF CALIFORNIA 

LOS ALA. 5. NEW MEXICO 815.4 

. _  
b 
/ 

0 FFI  CE PA EM 0 R A N  D U M 
T O  : V. F. Romero DATE: /0/4/7 9 

FROM : R. F .  Dvorak, H-1.  Accelerator Hezlth Phj-sics Section 

SJBJECT : STACK EFFLliEXT RELEASE REPOXl' 

SYMB3L : H-1-170-77 

MAIL STOP. 810 . 

h'uclides : c ' I )  IP, 0" 

Stack Flow Rate, cfm: /&,Sou 

Total Flow T h i s  Period, m l :  J . / / x / O "  

Total Activity Discharged, V C i :  l . / / x / o  lo 

- 1  Average V C i / n l :  /. 0 0  x I D 

Highest Concentration For 24 Hour Period, pC/nl: 1. 



. LOS AI.AMOS S~IENTIFIC LASORATOW 
.1 

. _  1. . . .  
UIIIVf T I  O F  CALIFOnNIA '.i LOS A L I l  .. NEW MEXICO 87564 

0 FFI CE Ril E M  0 RAN,D U M 
. I  

TO : W: F. Romero DATE: 4/47 9 

FROM : R. F. Dvorak, H-1, Accelerator Health ?nisics Ssction &I 

SUBJECT : STACK EFFLUENT RELEASE RE?OX'C 

SY:4SOL : H-1-170-77 

MAIL STOP. 810 

Report Period: Ap,, I 2 I - Ma.., IP , 147 9 
. .  

Locatiox: T A  5 3  - F €  3 
Wuclides: e",  dt3, 0jr 

Stack Flow Rate, cfm: /gaJ-bo 

1 3  Total Flow This Period, ml: 3. / /  .r 10 

Total Activity Discharged, VCi: 9.55.r 10' 

Average pCi/ml: qs3 

Highest Concentration For 24 Hour Period, VC/ml: --3 - +. &os i / O  



. .  



T 3  : W. F. Pazero 

LOS ALAMOS -1ENTIFIC LABORATORY 
UNIVE! I OF CALIFORNIA 

LOS ALAMO!A NEW MEXICO 8754.1 

O F F I C E  M E M O R A N D U M  

FROM : R. F. Dvorak, H-1, Accelerator Health- Physics Section h 
SUBJECT : STACK EFFLUENT RELEASE RZPORT 

SYMaOL : H-1-170-77 

MAIL 5TOP: 810 

Report Period: sup.f 8 - Q d  5, I77 9 

Location: T A  - 5 3 , FE I6 

h'uclides: M. A . P. 

Stack Flow Rate, cfm: ~ . q ~ z ! o ~  

Total Flow This Period, .d: 1.66 k ioi3 

Total Activity Discharged, p C i :  y 

Average pCi/nl: 

Highest Concentration €or 24 Hour Period, !.C/ml: K 



. LOS ALAMOS SCIENTIFIC LABORATORY ' 

UNIVEP' , O F  CALIFORNIA 
LOS ALAN. N E W  MEXICO 075La 

. I . . . ' ,  . .  

OFFICE M E M O R A N D U M  
. I  

TO ' : W. F. Rorn2ro DATE: 10 /4/? 9 

FROhl : R. F .  Dvorak, li-1, Accelerator Health ?his ics  Section 

SUJJECT : STACK EFFLUEST RELEASE REP0P.T 

SYMBOL : H--1-170-77 

MAIL STOP: 810 

Report Period: $+! 8 - O d S ,  1 9 7 9  

Locetion: T A  5 3  - F E  3 

Nuclides : c ' I ,  /V Ia ,  o4 

Stack Flow Rate, cfm: / g - j - ~ o  

Total Flow This Period. cl: 1 3  
2./1 *Io 

Total Activity Discharged, pCi:  0 

Averege p C i / m l :  0 

Highest Concentration For 24 Four Period, vC/nl: 0 
, .  



I 
.. . 

Stack Flow Rate, cfm: /$, goo 

. .  

. .  .... . 

Total Flow This Period, d: 1.7 7 0 r I 0 ’  

Total Activity Discharged, VCi: 0 

Average pCi/nl: 0 

Highest Concentracion For 24 Hour Period, vC/ml: 0 

. .  
. .  



, . LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIV IV OF CALIFOnNIA 

LO5 ALA. i NEW HUICO 8 7 5 C 4  

OFFICE PJlEM O R A N , D U  M 
. I  

TO : W. F. Ron2ro DATE. / /I 1 7  9 

. .  
FROM : R. F.  Dvorak, H-1. Accelerator Health Xkjsics Section 

SUBJECT : STACX EFFLUENT RELEASE REPORT 

5 Y M 3 0 L  ; H-1-170-77 

MAIL STOP: 810 

Report Period: / 1 / 2  / 7 5  - / I / J  D /? 9 

Location: T A  5 3  - F E  3 

' h'uclides: c ", nl'", 0" 

Stack plow Rate, cfm: /X,j'iro 

13 
Total Flow T h i s  Period, m l :  /. 7 7 0  x 1 0  

9 
Total Activity Discharged, p C i :  5 . 0  B B  r 1 0  

Average ~ ~ C i l n l :  2. 8 7 x  IO-' 

3 Highest Concentration For 24 Hour Period, uC/nl: / .7 9 Y Id 



I 
I LO5 ALAMOC -CIENTIiIC LABORATORY 

UNIVI :r OF CALIFORNIA 
LOS ALAIarS. NEW MEXICO 875.%4 

0FF ICE.MEMORANDUM 
DATE: /2 / 1 / 7 9  , TO : W. F. Roolero 

FROM : R. P. Dvorak, H-1, Accelerator Healtk Physics Section 

SUaJECT : STACK EFFLUENT RELEASE RZPORT 

SYMSOL : H-i-i70-77 

MAIL STOP: 810 

Report Period: d / /  / 0 / 3 - / 7 5 -  ) l / 2 / 7 S  . 

Locztion: T A - 5 3  , F E  16 

Xuclides: M. A .  p .  

Stack Flow Rate, cfm: l .qgr  10’ 

Total Flow This Period, m l :  I .&b 

Total  Activity Discharged, p C i :  y 

Average uCi/ml: 

Highest Concentration For 24 Hour Period, VClml: 



1.0s ALAMC' SCIENTIFIC LABORATORY 
UNI\ ITY  OF CALIFORNIA 

LOS ALAnOS. NEW MEXICO 871144 

OFFICE M E M O R A N D U M  
DATE. / 2  / L  / 7  9 TO : W. F.  Rornero 

FROM : R. P. Dvorak, H-1 ,  Accelerator Health-Physics Section & 

SUBJECT : STACK EFFLUENT RELEASE REPORT 

SYM30L : H-1-170-77 

MAIL STO?. 810 

Report Period: * / z  / / /?/7f - / f / 3 0 / 7 5  

Location: T A - 5 3  , F E  16 

Nuclides : M .  A .  p. 

.stack ?low Rate, cfm: l.qgx ioq 

Total Flow This.  Period, nl: 1.1.6 Ir 

Total Activity Discharged, P C i :  y 

Highest Concentration For 24 Hour Period, pC/ml: * 



LOS ALAMOS 7ENTIFIC LABORATORY 
UNlVE f OF CALIFORNIA 

LO5 ALAYO5. NEW MCXICO 87044 

OFFICE M E M O R A N D U M  
TO : W. P. Rornero DATE: / / J / P D  

FROM : R. P. Dvorak, H-1, Accelerator Health Physics Section M 

SUBJECT : STACK EBFLUEKT RELEASE RZPORT 

SYMBOL : H-1-170-77 

MAIL STOP. 810 

Location: T A - 5 3  , F E  16 

Kuclides : M. A .  p. 

Stack Flow Rate, cfn: 1 . q ~ ~  10' 

Total B l o w  This Period, m l :  1.~6 k 

Total Activity Discharged, V C i : .  y 

Average vcilrnl: 

Highest Concentration For 24 Hour Perlod, p C l m l :  



T 3  L. F. Romero 

SYMSCL : 11-1-170-77 

MAIL STCP: si.; 

. .  

Stack Flow Rate. cfc: /5,500 

13 Total Flow This Period, n l :  /.77a r / 0  

10 Total Activity Discharged, V C i :  

Average pCi/nl: 8 . 4 0  X I O - ~  

1. 4/y6 X I O  

-3 
Highest Conceatration F o r  24 Hn-r Perid, ;C/=,l: /. 63 Y / O  

Comaer. ts : 



LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMO. .CW MEXICO 87544 
UNIVERS or CALIFORNIA . 

TELEPHONE 

OFFICE MEMORANDUM 
TO : W i l l i a m  F. Romero, Spec ia l i s t ,  H-1 DATE: January 19, 1979 

FROM : Robert W. .Xartin, H-1 Health Physics h a l y s i s  Laboratory 

SUBJECT: PULSE HEIGHT ANALYSES OF LAWF STACKS 

SYMBOL : H-1-WAL-7-79 

L W F  stacks have been gamma analyzed using the Ge(Li) detector  and 
4.096 channel pulse height analyzer. 

The r e s u l t s  are shown in Table I. The a c t i v i t i e s  l i s t e d  are the t o t a l  
a c t i v i t i e s  on the samples and have been corrected t o  the  sample re- 
moval times. 

Table I 

Stack Date On T h e  On Date O f f  Time Of f  Isotope(s) Activity (pCi) 

FE-3 1/1/79 1200 1/8/79 0700 'Be 1.2 10-3 

FE-16 1/1/79 1200 1/8/79 0700 --- *NDA 

NDA WNR 1/1/79 1200 1/8/79 0700 --- 
*No de tec tab le  a c t i v i t y  

RW/ cm 

cy: J. Miller, H-1.  MS-810 FE-3 - Log #79-5 
J. Larkin, H - 1 ,  MS-810 FE-16 - Log #79-4 
F i l e  . WNR - Log %79-6 



i 
LOS ALAMl ;ClENTlFlC LABORATORY 

UNI\-rlSITY OF CALIFORNIA 
LOL ALAMCS. NEW MEXICO 87544 

TE-EPXONE: 

OFFICE MEMORANDUM 
TO . : William F. Romero, Specialist, H-1 DATE: February 1, 1979 

FROM : Robert W. Xartin, H-1 Health Physics Analysis Laboratory 

SUBJECT: PULSE HEIGHT AKALYSES OF UXPF STACKS 

SYMBOL : H-1-HPAIrll-79 

LILNPF stacks have been gamma analyzed using the Ge(Li) detector and 
4,096 channel pulse height analyzer. 

The results are shown in Table 1. The activities listed are the 
total activities on the samples and have been corrected t o  the sample 
removal times. 

Stack Date On Time On 

FE-3 1/8/79 0600 

FE-16 1/8/79 0600 

WNR 1/8/79 0600 

Table I 

Date Off Time Off Isotope(s) Activity (!Xi) 

1/15/79 0600 - *NDA 

1/15/79 0600 -- NDA 

1/15/79 0600 -- hXlA 

*No detectable activity 

m / c m  

cy: J. Miller, H-1, MS-81.0 
J. Larkin, H-1, MS-810 
File 
. -.. 

FE-3 - Log LL79-11 
FE-16 - Log # 79-13 
WhR - Log R79-12 



LO5 ALAMt SCIENTIFIC LABORATORY 
UNlVcRSlYY O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE: 

OFFICE MEMORANDUM 
TO W i l l i a m  bmero, Specia l i s t ,  H-1 DATE: February 1, 1979 

FROM : Dru Ful ler ,  H-1 Health Physics A n a l y s i s  Laboratory 

SUBJECT: PULSE HEIGHT ANALYSES OF LAWF STACKS 

SYMBOL : H-1-HPAL-10-79 

MS 749 

LAMPF stacks have been gamma analyzed using the Ge(Li) detector  and 
4,096 channel pulse height analyzer. 

The results are shown i n  Table I. 

T a b l e  I 

- Stack Date On Time On Date O f f  Time O f f  Isotope(s) Activity (!Xi) 

FE-3 1/15/79 0600 1/22/79 a600 -- *NDA 

hiA 

WNR 1/15/79 0600 11 221 79 0600 -- NDA 

FE-16 1/15/79 0600 11221 79 0600 -- 

*No detectable  a c t i v i t y  

DF/cm 

cy: J. Xller, H - 1 ,  .W-810 
J. Larkin, H-1. MS-810 
F i l e  

FE-3 - Log 179-14 
FE-16 - Log 879-16 
WNR - Log $79-15 



I 
LOS ALAMI XlENTlFlC LABORATORY 

LOS ALAMOS. NEW MEXICO 8 7 ~ 4 4  

\ 
UNIb-rlSlTY OF CALIFORNIA 

TELEPHONE 

I 
1 

OFFICE MEMORANDUM 
TO : Will'iam F. Romero, Special ist ,  H-1 DATE: February 9 ,  1979 

FROM : Robert W .  Martin, H-1 Health Physics Analysis Laboratory, 

SUBJECT: PULSE HEIGHT AVALYSES OF LMPF STACKS 

SYMBOL : H-1-HPAL-14-79 

LXWF stacks have been gamma analyzed using the Ge(Li) detector and 
4,096 channel pulse height analyzer. 

The results are shown i n  Table I. 

Table I 

Stack Date On T i m e  On Date Off Time  Off Isotope(s) Activity ( U C i )  

FE-? 1/22/79 0600 1/29/79 0600 --- *NDA 

NDA FE-16 1/22/79 0600 1/29/79 0600 

WNR 1/22/79 0600 1/29/79 0600 --- NDA 

--- 

*No detectable act ivity 

Wlcm 

cy:  J. Xil ler ,  H - 1 ,  MS-810 
J. Larkin, H-1, MS-810 
F i l e  

FE-3 - Log 179-17 
FE-16 - Log #79-19 
hiNR - Log 179-18 



LO5 ALAMOS .IENTIFIC LABORATORY 
UNIVEh-#TI OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87144 
TILIPHONE: 

OFFICE MEMORANDUM 

TO : W i l l i a m  F. Romero, Spec ia l i s t ,  H-1 DATE: February 16, 1979 

' 

SUBJECT: 

Robert W. Martin, €I-1 Health Physics Analysis LaboratorybL*r/Z 

PULSE HEIGHT ANALYSES OF L W F  STACKS 

' H-1-Hp-a-16-79 

W F  stacks have been gamma analysed using the Ge(Li) detector  and 
4,096 channel PHA. 

The r e s u l t s  are shown in Table I. 

Table I 

- Stack Date On Time On Date O f f  T ime  Off Isotope(s) Activity 0:Ci) 

.FE-3 1/29/79 0700 2/5/79 0700 --- "NDA 

FE-16 1/29/79 0700 2/5/79 0700 --- NDA 

WNR 1/29/79 0700 2/5/79 0700 --- NDA 

AIIO detec tab le  ac t iv i ty  

cy: J. .Wller, €I-1, MS-810 FE-3 - Log P79-22 
J. Larkin, H-1, MS-810 FE-16 - Log #79-20 
F i l e  hWR - Log #79-21 



LOS ALAMOS IENTlFlC LABORATORY 

LOS ALAMOB. NE*# MEXICO a7544 
UNlVEhrlSY OF CALIFORNIA 

TELEPHONE. 

OFFICE MEMORANDUM 
TO : William F. Romero. Spec ia l i s t ,  H-1 DATE: February 16, 1979 

FROM 

SUBJECT: PULSE HEIGHT AVALYSES OF LAWF STACKS 

SYMBOL : H-1-HPAL-17-79 

: ' Robert W. !Girtin, H-1 Health Physics Analysis L a b o r a t o r y 2 b M  

U W F  stacks have been gamma analyzed using the  Ge(Li) detector and ' 

4,096 PHh. 

Tine r e s u l t s  are shown in Table I. 

Table I 

- Stack Date On T i m e  On Date Off Time Off Isotope(s) Activity (!Xi) 

FE-3 2/5/79 0700 2/12/79 0700 --- *NDA 

PE-16 2/5/79 0700 2/12/79 0700 --- h?lA 

*no detectable a c t i v i t y  

RWM/cm 

cy: J. Xiller, H-1, MS-810 
J. Larkin, H-1, MS-810 
F i l e  

FE-3 - Log K79-25 
FE-16 .- Log 179-26 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CAUCORNIA 

LO8 ALAMOS. NEW MEXICO 87S44 

OFFICE MEMORANDUM 

' W i l l i a m  F. Romero, Spec ia l i s t ,  H-1 Harch 6,  1979 TO 

Robert W. Martin, H-1 Health Physics Analysis Laboratory 

PULSE HEIGHT ANALYSES OF LAMPF STACKS 

H-1-HPAL-20-79 

FROM I 

SUBJECT: 

SYMBOL : 

LAMPF stacks have been gamma analyzed using the  Ge(Li) detector and 
4,096 channel pulse height analyzer. 

The r e s u l t s  are shown i n  Table I. . .  

TABLE I 

Stack Date On T i m e  On Date O f f  T i m e  Off Isotope(s) Activity ('Xi) 

' F E - 3  2/12/79 0600 2/19/79 0600 --- *NDA 

FE-16 2/12/79 0600 2/19/79 0600 --- NDA 

NDA --- WNR 2/12/79 0600 2/19/79 0600 

RWXf c m  

. cy: J. Xiller, H - 1 ,  MS-810 
J. Larkin, H-1, MS-810 
F i l e  

FE-3 - Log #79-2 
FE-16 - Log 179-27 
WNR - Log #79-1 



LOS ALAMOL SCIENTIFIC LABORATORY 
UNIVIRSITV OF CALIFORNIA 

LOS ALANOS. NEW MEXICO 87344 

OFFICE MEMORANDUM 
To DATE, ' william F. Romero. Special is t .  H-1 March 8, 1979 

FROM 

SUBJECT: PULSE HEIGHT ANALYSES OF LAXPF STACKS 

i Robert W. martin, H-1 Health Physics Analysis L a b o r a t o r y w K  

. .  
SYMBOL : H-l-HP&?3-79 

, 
LAMPF stacks have been gamma analyzed using t he  Ge(Li) detector and 
4,096 channel PHA. 

The r e s u l t s  are shown i n  Table I. 

TABLE I 

Stack Date On Time On Date Off T i m e  Off Isotope(s) Activity (pCi) 

FE-3 2/19/79 0600 2/26/79 0823 --- *NDA 

FE-16 2/19/79 0600 2/26/79 0805 . --- NDA 

WNR 2/19/79 0600 2/26/79 0815 --- NDA 

*no detec tab le  ac t iv i ty  

RWM/cm 

cy:. J. Xller ,  MS-810 
.I. Larkin, MS-810 
F i l e  



I 

LOS A L A M h  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

' W S  A U M O S ,  NEW MEXICO E7344 

OFFICE MEMORANDUM 

' W i l l i a m  F. Romero, Spec ia l i s t ,  H - 1  DATe8 March 8, 1979  TO 

FROM . 
' Robert W. Martin, H-1 Health Physics Analysis Laboratory 

PULSE HEIGHT ANALYSES OF LAHPF STACKS 

' H- 1-HPfi 24- 79 

LAWF s tacks  have been gamma analyzed using the  Ge(Li) detector  and 
4 , 0 9 6  channel PW. 

The r e s u l t s  are shown in Table I. 

TABLE I 

- Stack .Date On Time On Date Off T i m e  O f f  Isotope(s) Act iv i ty  (!-ICi) 

FE-3 2 /26 /79  0830 3 /5 /79  0600 --- *NDA 

FE-16 21 26 /79  3 /5 /79  

WNR 2 1  261 79 31 51 79 

*no detectable a c t i v i t y  

c m  

cy: J. Miller, 115-810 
J. Larkin. MS-810 
F i l e  

FE-3 - Log #79-7 
FE-16 - Log #79-8 
WNR - Log $79-9 

NDA 
NDA 



1 I 

105 ALAMe- SCIENTIFIC LABORATORY 
UNIVERSITY OF C4LI IORNIA 

LO8 ALAMOS. NEW MEXICO 87S.4 

OFFICE MEMORANDUM 
TO I W i l l i a m  F. Romero, Spec ia l i s t ,  H-1 DATE, March 15, 1979 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT: PULSE HEIGHT ANALYSES OF LAMPF STACKS 

SYMBOL : H-1-Hpa-25-79 

LAXPF stacks have been gamma analyzed using the  G e ( L i )  detector and 
4,096 channel pulse height analyzer. 

The r e s u l t s  are shown i n  Table I. The activit ies l i s t e d  a re  the t o t a l  
a c t i v i t i e s  on the  samples and have been corrected to  the sample removal 
times. 

Table I 

- Stack Date On Time On Date O f f  Time O f f  

FE-3 3/5/79 0600 3/12/79 0615 

FE-16 3/5/79 0630 3/12/79 0615 

WNR 3/5/79 0630 3/12/79 0615 

*No detectable ac t iv i ty  

Run/cm 

cy: J. Miller, MS-810 
J. Larkin, MS-810 
F i l e  

Isotope(s) Activity (UCi) 

'Be 1.2 

--- *NDA 

NDA --- 

FE-3 - Log #79-10 
FE-16 - Log 179-11 
WNR - Log #79-12 



LOS ALAMOS: 2NTlFlC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS A W O S .  NEW MEXICO 87545 
Telephone Ext: 

OFFICE MEMORANDUM 
TO : William F. Romero, Specialist, H-1 DATE. 3/27/79 

FROM : Dru Fuller, H-1 Health Physics Analysis Laboratory* 

SUBJECT : PULSE HEIGHT ANALYSES OF LA'PF STACKS 

SYMBOL : H-1-HPAL-34-79 

MAIL STOP: 7 4 9 

LAMPF stacks have been gamma analyzed using the Ge(Li) 
detector and 4,096 channel pulse height analyzer. 

The results are shown below in Table I. The activities 
listed are the total activities on the samples and have 
been corrected to the sample removal time. 

TABLE I 

Activity 
Stack Date On Time On Date Off Time Off Isotope:( s) ( K i )  
FE- 3 3/19/7 9 0700 3/26/79 0700 7Be 1.5 x 10-3 
FE-16 3/19/79 0700 3/2 6/7 9 0700 --- *NDA 

NDA WNR 3/19/79 0700 3/2 6/7 9 0700 ' ..-- 

*No detectable activity 

Cy: J. Xiller, H-1, MS 810 
J. Larkin, H-1, MS 810 
HPAL file 

FE-3 - Log r79-16 
FE-16- Log e79-17 
WNR - log 179-18 



U S  A U M O 5  &IENTIFIC UBORATORY 
UNIVERSITY O F  CALIFORNIA 

LOS AUMOP.  NCW MEXICO .'IS44 

OFFICE MEMORANDUM 
TO I W i l l i a m  F. Romero, Spec ia l i s t ,  H-1 DATE: A p r i l  2, 1979 

FROM I Dru Ful ler ,  H-1 Health Physics Analysis L a b o r a t o r y s  

SUBJECT: PULSE HEIGHT MALYSES OF LAMPF STACKS 

SYMBOL : H-1-HPAL-29-79 

LAXPF stacks have been gamma analyzed using the Ge(Li) detector and 
4,096 channel pulse height analyzer. 

Tine r e s u l t s  are shown in Table I. 
the  sample removal dates  and times. 

The a c t i v i t i e s  are corrected t o  

Table I 

Stack Date On Time  On Date Off Time Off Isotope(s) Activity (PCi) 

FE-3 3/12/79 0600 3/ 19/ 79 0600 'Be 4.4 10-3 

FE-16 3/12/79 0600 3/19/79 0600 --- *NDA 

WNR 3/12/79 0600 3/19/79 0600 --- 
*No detectable  a c t i v i t y  ' 

DF/ cm 

cy: J. Miller, MS-810 
J. Larkin, ?IS-810 
F i l e  

FE-3 - Log 879-13 
FE-16 - Log 179-14 
WNR - Log #79-15 

NDA 



I I 

U S  ALAMOL SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMCS, NEW MEXICO a 7 a a  

OFFICE MEMORANDUM 
TO : K i l l i a m  F. Romero, Specialist, H-1, bS 749 DATE, April 4, 1Y79 

FROM : R. W. Martin, H-1 Health Physics Analysis Laboratory, bS 749 em 
SUBJEm Pulse Height Analyses of W F  Stacks 

SYMBOL : H- 1 4 p x - 4 2 -  79 

LAWF stacks have been gamma analyzed using the Ge(Li) detector  and 
4,096 channel PHA. 

The r e su l t s  are  shown in Table I.  
t o  the sample removal dates and times. 

The a c t i v i t i e s  have been corrected 

TABLE I 

Stack Date On Time On Date Off Time O f f  
E - 3  3/26/79 0700 4/2/79 0500 4.5 x 10 

FE-16 3/26/79 0700 4/2/79 
hKR 3/26/79 0700 4/2/79 

*Xo detectable ac t iv i ty  

Cy: J. Miller,  t6 810 
J. Larkin, >S 810 

Fi le  

82Br 2.5 x 
0600 ---- *NDA 
0600 _--- hrn 

FE-3 -Log # 79-46 
# FE-16 -Log 79-4.7 

hhR -Log 79-48 
B 



I , I  

LOS ALAMOS dClENTlPlC UBORATORY 
UNlVKRSlTV OF CALIPORNIA 

Loa Au.moa. NEW MEXICO 879.4 

OFFICE MEMORANDUM 
TO : W i l l i a m  F. Romero, Special is t ,  H - 1  DATE, April  19, 1979 

FROM I R. W. Martin, H L ~ ,  Health Physics Analysis Laboratory 

SUBJECT: 

SYMBOL I H-1-ea-46-79  

PULSE HFJM AX4LYSES OF L4WF ST.XKS 

LAWF stacks have been gamna analyzed using the Ge(Li) detector and 

4,096 channel pulse height analyzer. 

The results are shown i n  Table I.  

a c t i v i t y  on the f i l ter  and has been corrected t o  the sample col lect ion 

date and t ime.  

The ac t iv i ty  l i s t e d  is the total 

TABLE I 

Stack Date On Time On Date O f f  Time O f f  Isotope(s) Activity CjCi )  - 
FE- 3 4/2/79. 0500 4/9/79 0500 7Ek 1 . 7  x 
E - 1 6  4/2/79 0600 4/9/79 0500 - - -  '"4 

.mA --- hhR 4/2/79 0600 4/9/79 0600 

*KO detectable a c t i v i t y  

RhM/cjk 

cy: J. Miller. btS-810 

J. Larkin, >tS 810 

File 

FE- 3 - Log e 79-49 

FE-16 - Log !i 79-50 

hYR - Log 5 79-51 



I 

W S  AUMO- SCIENTIFIC LABORATORY 
UNIYSRaITY OF CALIFORNIA 

u4 ALAHOS. NEW MSXICO a7S44 

OFFICE MEMORANDUM 
TO : William F. Rmero, Specialist ,  H - 1  DATE, April 25, 1979 

FROM I Robert W. Martin, H-1 Health Physics Analysis Laboratory,& 

SUBJECT: PULSE HEIGHT AWYSES OF LMPF S T X U  

SYMBOL I H-I-HP.lL-47-79 

WlPF stacks have been gama analyzed using the 'Ge(Li] detector and 
4,096 channel pulse height analyzer. 

The results are shown in Table I .  

Table I 

- Stack Date On Time On Date Off Time Off Isotope(s) Activity F$i) 

FE-3 4/9/79 0600 4/16/ 79 0600 --- *hM 

FE-16 4/9/79 0600 4/16/79 0600 - - -  h i  

HNR 4/9/79 0600 4/16/79 0600 --- Na4 

*KO detectable activity 

RhM/Cn 

cy: J. Miller, 6 - 8 1 0  
J. Larkin, %-810 
Fi le  

E - 3  - Log 879-52 
FE-16 - Log .Y79-53 
kNR - Log $79-54 



I 

LOS A U M O S  aCIENTIPIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LO. ALAHOS. NEW MEXICO 117544 

OFFICE MEMORANDUM 
TO W i l l i a m  F. Romero, Spec ia l i s t ,  H-1  DATE: May 3 ,  1979 

LNPF stacks .have been gamma analyzed using the Ge(Li) detector and 
4,096 channel pulse height analyzer. 

The results are shown.% Table I. The a c t i v i t i e s  l i s t e d  have been 
corrected t o  the sample col lect ion dates and times. 

Table I 

Stack Date On Time On Date Off Time O f f  Isotope[s) Activity ( X i )  

E - 3  4/16/79 0600 4/23/79 0600 'Be 8.1 x 10-3 

"Na 1.0 x io- '  
E-16  4/16/79 0600 4/23/79 0600 --- *hDA 

WiR 4/ 16/ 79 0600 4/23/79 0600 - - -  m4 

*No detectable ac t iv i ty  

Rlv;l/On 

cy: J. >fi l ler ,  bS-810 E - 3  - Log #79-56 
J. Larkin, MS-810 E - 1 6  - Log B79-58 
Fi le  IVNR - Log %79-57 



FROM 1 R. #. Martin, H - 1  Health Physics Analysis L a b o r a t o r y h f l  

SUBJECT1 PULSE HEIG.  A i Y S E S  01: ” P F  STACKS 

SYMBOL I H-1-Wfi-55-79 

W F  stacks hav? been gama analyzed using the Ge(Li1 detector  and 

The r e su l t s  are shown i n  Tabli  I. 
corrected t o  the s a ~ l e  col lec t ion  dates and tines. 

4,096 c h n n e l  pulse height analyzer. * 

The activities l i s t e d  have been 

Table I 

- Stack Date On Time On Date O f f  - Time O f f  Isotope(s) Act ivi ty  (Xi; 
FE-3 4/23/79 0600 4/30/79 1408 ‘Be 6.5 x lo-’ 

E - 1 6  4/23/79 0600 4/30/79 1420 - - -  *hm 

hrn 4/23/79 0600 4/30/79 1415 --- hm 

*No detectable a c t i v i t y  

RhM/On 

CV: J. Miller. 1%-8lO E-3  - Log #79-58 
FE-16 - Log #79-60 
W R  - Log 179-59 



OFFlCE iviEMOZANDUM 
TO ' k i i l l i m  F. kmero, Specialist, H-1  DATE, .May 11, 1979 

W P I :  stadis ha-2  been gama malyzed usic!: the Ge(Li) detector and 
4,096 chm.el pulsl: height analyzer. 

Tke results are shorn i n  Tiible I. 
ccrrectcd to the s q l e  collection dates m.d times. 

The activit ies l is ted bave been 

Table I 

- Stack --- Date On T h e  - ilate O f f  Time Off Isotope(s) Activity ( i C i j  

E - 3  4f30/79 1408 5/ 7/ 79 0635 . 'Be ' 1.3 x lo-' 

FE-16 4/30/79 1420 5/7/79 0630 --- *hTA 

hrn 4/30/79 1415 5/7/79 0630 - - -  h i  

*No detectable activity 

Fut?qan 

cy: J. Miller, ,%-810 FE-3 - Log ff79-61 
J. Larkin, MS-810 
File MIR - Log #79-63 

E-16 - Log d79-62 



OFFICE MEMORANDUM 

I .  I f i l l i a n i  F. Rmero, Spec ia l i s t ,  11-1 DATE1' iVay 24, 1979 TO 

FROM I R. W. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT: PULSE HEIGHT AWYSES OF MiPF STACKS 

LWPF stacks have been gama analyzed using tlie Ge(Li) detector  and 

The results are shom in Table I. The activities l i s t e d  hare  been 
corrected. t o  the  sample co l lec t ion  dates and times. 

4,096 chiume? pulse height analyzer. * 

Table I 

- Stack Date On Tine On Date O f f  T i r e  O f f  Isotope(s1 Act ivi ty  (UCi] 

E - 3  5/7/79 0635 5/14/79 0540 - - -  *.m 

hNR 5/7/79 0630 5/14/79 0555 --- Irm 
FE-16 5/7/79 0630 5/14/79 0600 --- h?w 

*No detectable  activity 

R!m/an 

cy: J. Miller, 1%-810 
J. Larkin, .%-810 
F i l e  

E - 3  - Log Y79-65 
E-16  - Log 179-66 
hiIR - Log X79-69 



L.C'> .L!AYVtr bGlENTIPIC 'L\ECD:%.T??'! 
U N l V V S l T Y  OF CALIFORNIA 

LCS rI,.+s. NEW MLXiCO 87544 
I 

OFFICE MEMORANDUM 
TO ' W i l l i a m  F.' Romero, Spec ia l i s t ,  1-i-1 DATE: bhy 25, 1979 

FROM 

SUBJECT: PULSE HEIm AWYSES CF LAWF STACKS 

: R .  I+'. Martin, H - 1  Health Physics Analysis Laboratory 

SYMBOL I fi-l-wfi-6 5-79 

MPF stacks hew Seen gannna analyzed using the Ge(Lij detecror and 

The r e s u l t s  a re  shcm i n  Table I. 
corrected t o  the saiiiple col lec t ion  dates and times. 

4,096 channel pulse height analyzer. * 

The a c t i v i t i e s  l i s t e d  have been 

Table I 

Stack Date On Time On Date OEf Time O f f  Isotope[s) Activity CdCi) - - 
FE-3 5/14/79 0700 5/21/79 0700 ''Be 3.7 x 10-3 

"Na 1 . 5  x 10-3 

FE-16 5/14/79' 0700 5/21/79 0700 - - -  *.m 
\ f i R  5/14/79 0700 5/ 2 1/ 79 0700 h i  

*No detectable activity 

Rh>Von ' 

cy: J. Miller, bS-810 
J. Larkin, %IS-810 
F i l e  

E - 3  - Log #79-70 
FE-16 - Log #79-71 
lvNR - Log 879-72 



I,UJ AL".ML'?5 5 C ' ! t N !  l P l C  L.q-YL)?:,qTCI<? 

W S  AL 5.  NEW MEXICO 8 7 C 4 4  
YNIVCFJSITI CF CALIFORNIA ' 

OFFICE MEMORANDUM 

TO Killiam F. Romero, Spec ia l i s t ,  H-1 June 7,  1979 

FROM : .D& Ful ler ,  H - 1  Health Physics Analysis Laboratory 

SUBJECT: PULSE HEIGHT AWYSES OF UMPF srxics 
SYMBOL : H-1-HPN.p 77- 79 

LWPF stacks have been g a m  analyzed using the Ge(Li) detector  and 
4.096 rhamel  pulse height analyzer. 

17ie resu l t s  are  shorn i n  %ble I .  
corrected t o  the sampie co l l ec t ion  dates  and tkes. 

The a c t i v i t i e s  l i s t e d  have been 

Table I 

- Stack Date On Time On Date O f f  T i m  O f f  Isotope(s1 Act ivi ty  (UCi) 

FE-3 5/21/79 0700 5/28/79 1000 'Be 1.6 x lo-' 

52m 1.6 x 10-4 

FE-16 5/21/79 0700 5/28/79 0615 --- *h%A 

WNR 5/21/79 0700 5/ 2 8/ 79 0615 *hDA 

*No detectable a c t i v i t y  

D F / a  . 

cy: J. Miller, H - 1 ,  bLS 810 
J. Larkin, H-1,  MS 810 
HPAL File  W4R - 79-75 

Log # FE 3 - 79-76 
Log # FE 16 - 79-78 



I 

OFFICE MEMORANDUM 
' Kllia? F. Rol iwm,  Sgec ia l i s t ,  H-1 June 7, 1979 TO 

FROM I D r u  Ful ler ,  H - 1  Health Physics Analysis Laboratory- 

SUBJECT: PULSE IEIm .4W.YSES OF MWF STACKS 

SYMBOL : H-1-H€-U-84-79 

LAMF stacks have been g m a  vlalyzed using the Ge(LiJ detector  and 

The r e su l t s  are shmn i n  Table I. 
corrected t o  the s a p l e  co l lec t ion  dates and times. 

4,09G c!!ml pulse height analyzer. * 

The a c t i v i t i e s  l i s t e d  have been 

Table I 

- Stack Date On Tine On Date O f f  Time O f f  Isotope(s] Act ivi ty  (l?Ci) 

E - 3  i /28/79 1000 6/4/79 0700 Be 1.4 x 7 

E-16 5/28/79 ,0615 6/4/79 0700 --- *h!DA 

WNR 5/28/79 0700 6/4/79 0700 --- . "hDA 

cy: J. Miller,  H-1,  Mj 810 
J. Larkin, H-1,  810 Log d FE 16 -79-85 
KPAL File  hhX - 79-84 

Log # FE 3 -79-86 



OFFICE MEMORANDUM 

TO ' W i l l i m  F. k n e r o ,  Spec ia l i s t ,  11-1 DATE1 $me 14, 1979 

FROM I R. :J. Martin, ti-1 Health Physics Analysis Laboratoryb&% 

LQIPF stacks have been g a m  analyzed w i n g  the Ge(Li) detector  and 
4,096 channel pulse height analyzer. 

The reslrlts a x  shmn i n  Table I .  The activities listed. .have been 
corrected to ;:?e sanple col lect ion dates a d  tires. 

Table I 

- Stack Eate On Tiine On Date O f f  T i m  O f f  Isotope(s) Act ivi ty  C C i l  
E - 3  6/4/79 ' 0700 6/11/79 0700 Be ' 1.3  x lo-' 7 

"Na 2 . 1  x io-' 

02Br 2.8 x 1 0 - 4  

E - 1 6  6/4/79 0700 6/11/79 0700 --- "NIW 

hKR 6/4/79 0700 6/11/79 0700 --.- IWA 

*No detectable ac t iv i ty  

Rh3~an 

. cy: J. Miller, MS-810 
J. Larkin, KS-810 
File 

E - 3  - Log 79-90 
E - 1 6  - Log 7Q-89 

- Log 7q -8J 



LWI: stacks haw been gxcm analyzed using. t he  Ge(Li) 6e tec tor  and 
4,096 c!!mml ;;i;lse height analyzer. 

Eie results a rc  shom in Table I .  The a c t i v i t i e s  l i s t e d  h a w  been 
corrected 50 the sa7ple col lec t ion  datcs  and tines. 

Table I -- 
-- Stack Date On Tke On Date O f f  T i m  O f f  Isotope(s) Act iv i ty  ( l a  

FE-3 6/11/79 0700 6/18/79 0700 . ‘Be 8.3 x i o m 3  
%a 2.1 x 10-3 

FE-15 6/11/79 0700 6/18/79 0700 -__  *m 
NDA - m 6/11/79 0700 6/18/79 0700 - _ _  

*No detectable  a c t i v i t y  

KlM/On 

cy: J. Miller, $E.-510 
J. Larkin, 3s-810 
F i l e  

FE-3 - Log 79-93 
FE-16 - Log 79-92 
hhi - Log 79-91 



LOS ALAMOS SCIENTIFIC LALIORAPORY 
L. CRSITY CW CALIFORNIA 

LO6 . 406. NEW MEXICO 17514 

OFFICE M E M O ~ A N D U M  

ro I William F. Pmero, Spec ia l i s t ,  H-? D m c ~  July 3, 1979 

FROM I R. W. Martin, H-1 Health physics Analysis Laboratory / !WY 
SUBJECT: FULSE EIGXT .%KALYSES OF LXWF STACKS 

SYMBOL : H-1-m-u-gJ-79 

L4WF stacks have Seen garma analyzed using the Ge(Li) detector  and 
5,096 channel 2ulse  height analyzer. 

The r e s u l t s  are shorn i n  Table I.  The a c t i v i t i e s  l i s t e d  Fave been 
corrected t o  the s q l e  col lec t ion  dates and tires. 

Table I 

- Stack Date On T i m  On Date Off TLxe Off Isotope(5) Act iv i tv  (Fici) 

FE-3 6/18/79 0700 6/25/79 0600 'Be 2.3 

E - 1 6  6/18/79 0700 6/25/79 0600 --- *hDA 

WNR 6/18/79 0700 6/25/79 0600 - - -  NDA 

*No detectable ac t iv i ty  

cy: J.. Miller, .%-810 FE-3 - Log t79-96 
J. Larkin, S-810 FE-16 - Log #79-95 
F i l e  WNR - Log d79-94 

. .  



U S  ALAMOS SCIENTIFIC LABORATORY 
U' ' P 3 1 t Y  Oc CALICORNIA 

I 
Loa , 40s. NEW MEXICO U ~ S U  

' OFFICE MEMORANDUM 
TO I Ifillian F. bmero, Spec ia l i s t ,  H - 1  DATE, Ju ly  6,  1979 

FROM I R. h'. Martin, H - 1  tiealth Physics Aiialysis L a b o r a t o r y B M  

SUBJECT: WiSE HEIm i\NALYSES OF LLWF STACKS 

SYMBOL : H-1-HPAL-96-79 

LA!!IPF stacks have been gamma amlyzed using the  Ge(Li) detector  and 
4,096 ch-1 pulse height analyzer. 

"he r e s u l t s  are shom i n  Table I. Tie activities l i s t d  have been 
corrected t o  ihe sample collection dates and tiines. 

Table I 

Stack Date On Time On Date Off Tine -- Ef Isctope(s) Activity (pCi) - 
E - 3  6/25/79 0600 7/2/79 0700 'Be 1.1 x 

24r'a 1.5 x 10-3 

FE-16 6/25/79 0600 7/2/i9 0700 - - -  *hDl 

WR 6/25/79 0600 7/2/79 0700 --- m 
*No detectable ac t iv i ty  

Rh?.l/an 

cy: J. Miller, %-810 
J. Larkin, S - 8 1 0  
F i l e  

FE-3 - Log 79-98 
E - 1 6  - Log 79-100 
\MI - Log 79-99 



LOS A u t A o s  SCIENTIFIC LADCRA~ORY 
I '*cnsiw OF CLLIFORNIA 

LO8 .LIOS. NEW MEXICO (17~44 

OFFICE MEMORANDUM 
To : Nilliam F. Ra7ero. Specialist, H-1 DATE: July 30, 1979 

FROM 

SUBJECT: PULSE HEIGHT ASALYSES OF L,XW.C SIXK.S 

SYMBOL : H-1-HPX-101-79 

: R. W. bkr t in ,  H - 1  Health Physics halysi 's Laboratory 

LOW stacks have been g m  analyzed using the Ge(Li j  detector and 
4,0S6 chamel pulse height analyzer. 

The results are shmn i n  Table I. The actik5ties l istzd have been 
corrscted to the smple collection dates and times. 

Table I 

- Stack Date On Time On Date O f f  Time O f f  - Isotope(s) Activ',ty (;Ci) 

FE-3 7/2/79 0700 7/9/79 0800 'Be 5.3 x 

E-16 7/2/79 0700 7/9/79 0700 - - -  *MIA 

khX 7/2/79 0700 7/9/79 0700 --- hm 

*KO detectable activity 

Rm/m 

cy: J. Miller, hS-810 FE-3 - Log 79-103 
J. Larkin, a-810 
File hNl - Log 79-102 

E-16 - Log 79-101 



LOS ALnElV5 SClEKTlFlC U J O R A T C R Y  

LO6 UIOY. NEW MEXICO 87344 
'VERSltY OF CALlFORrl lA 

I 

OFFICE MEMORANDUM ' 

To William F. Romem, Specia l i s t ,  3-1. DATE1 July 30, 1979 

FROM : R. W. Martin, H-1 I k a l t h  Physics Analysis Laboratory 

SUBJECT; PULSE HEIGtK kiL4LYSES OF U W F  STACKS 

SYMBOL : ~ - 1 4 p u - 1 0 0 - 7 9  

MWF stacks have been gama analyzed using the Ge(Li) detector  and 
4,0S6 channel pulse height analyzer. 

The r e su l t s  are shmn i n  Table I.  
corrected t o  the sample col lect ion dates and t ines .  

The activities l i s t e d  have been 

Table I 

-- Stack Date On Time On Date 0.Ff Tine Off Isotope(s) Act ivi ty  (!Xi) 
- 3  

E- 3 7/9/79 0800 7/16/79 0700 . B e .  4.3 x 10' 

FEE-16 7/9/79 0700 1/16/79 . 0700 --- * L W  

hNR 7/9/79 0700 7/16/79 0700 --- hW 

*No detectable ac t iv i ty  

RMqUn 

cy: J. Miller, E-810  
J. Larkin, MS-810 
File 

FE-3 - Log 79-106 
FE-16 - G g  79-108 
WR - Log 79-107 



t SCIENTIFIC LABORATORY 
RSITV OC CALIFORNIA 

LO5 os. NEW MEXICO a7s4.3 

OFFICE .MEMORANDUM 

I Williai:: F. bmerc, Spec ia l i s t ,  H-l DATEl July 30, 1979 ro 

LPNF stacks have been g a m  anallzed m i n e  the  Ge(Li) detector  and 
4,036 chamel pulse height walyzer .  

l h e  r?sul.ts ar.? s k ~ o m  i n  Tzble I. Tie  a c t i v i t i e s  l i s t e d  hare been 
c c r e c t e d  t o  the sanple col lec t ion  dates and tixes. 

Table I 

- Stack -- Date On Tizz 9n Gate Ofi ? h e  Off Isotocc(s) Act iv i ty  [IlCi) 

E - 3  7/16/79 0700 7/ 23/79 0650 'Be 2.4 x lo- '  
FE-16 7/16/79 0700 7/ 23/ 79 0640 - - -  * h i  

hNt 7/16/79 0700 7/23/79 0630 -_ -  m4 

*Xo detectable a c t i v i t y  

cy: J. Miller, MS-810 FE-3 - Log 7 9 - i i i  
J. Larkin, 41s-810 
File hhR - Log 79-109 

FE-16 - Log 79-110 



1 LOS A L A M M  SCiENTlFlC U S O R A T O R Y  
Uh 451TY OF CALIFORNIA 

WE A. '3% NEW MEXICO 11'1544 

OFFICE MEMORANDUM . . .  

Willian F. Ronero, Spec ia l i s t ,  H - 1  DATE1 August 3, 1979 TO 

FROM : R. h'. Martin, H - 1  k!ealth Physics Analysis Laboratory 

SUBJECT: PULSE HEIM ATUYSES OF WWF STACKS 

SYMBOL I H-1-HF'X-104-79 

UVPF stacks have been g m ~  analyzed miilg the  Ge(Li) detector  m d  
4,096 diaruiel pulse height analyzer. 

The re su l t s  are shohx i n  Table I. Tie a c t i v i t i e s  l istec! have been 
corrected t o  the sanple col.lection dates  and tines. 

Table I 

-- Stack Date On T i m  On Date O f f  T h e  Off Isotope(s) ' Act iv i ty  (pCj.) 

E - 3  7/23/79 0630 7/50/79 0600 . 'Be 5.7 x 10-3 

1.0 x 10-3 

* h i  

"4 

--- E - 1 6  7/23/79 0630 7/30/79 0600 

W R  7/23/ 79 0630 7/30/79 0600 - - -  
*No detectable a c t i v i t y  

RhM/Cnl 

cy: J. Miller, 810 
J. Larkin, hlS 810 
F i l e  

E - 3  - Log #79-122 
FE-16 - LOR 879-120 
hhR - Log %79-121 



I LOS ALAMQS SCIENTIFIC LASCRATORY 
UU: L.?IITY OF CALIFOR:GIA 

Lo9 A . i i L I J S .  NEW MEXICO a7144 

FROM : R. Iv'. Martin, H-1 Health Physics h a i y s i s  L a b o r a t o r y p b !  

6LJBJECT: FULSE HEIGHT .UALYSES OF LWPF STACKS 

SYMSOL : H-1-HPM-107-79 

LAWF stacks h a ~ s  been gama analyzed using the  Ge(Li) detector and 
4,096 diannel pulse height analyzer. 

The resu l t s  are  shorn i n  Table I.  i h e  a c t i v i t i e s  l i s t e d  .have been 
corrected to t5e s a T l e  collectior! dates and times. 

Table I 

- Stack Date On Tine &. Date O f f  Time Off Isotope(s) Act iv i ty  [ p a )  

E - 3  7/30/79 0600 8/6/79 0600 'Be 7.6 x 

1.9 x io-' 

E - 1 6  7/30/79 0600 8/6/79 0600 --- *,w 

WhR 7/30/79 0600 8/6/79 0600 --- hDA 

*no detectable ac t iv i ty  

Nl/IXl 

cy: J. 4Liller; S - 8 1 0  E - 3  - Log ff79-122 
J. Larkin, E-810 E - 1 6  - Log #79-120 
F i l e  khR - Log #79-121 



OFFICE MEMORANDUM 

- * Killim F. Rar,cro, Spec ia l i s t ,  H - 1  DATES August 20, 1979 TO 

FRCM 

SUBJEm: PULSE !iEICHT AXUYSES OF LWPF ST.K:G 

: R. W. $fartin, H-1 Health Physics Aqalysis Laboratory 

SYMBOL : H-l-W.&109-79 

LMPF stadis have been gmna analyzed using t h r  GelLi) detector  and 
4,005 chauiel  pulse height analyzer. 

The r e s u l t s  a re  s!iom i n  Table I .  
corrected io :he smple col lec t ion  dates and tiaes. 

, The a c t i v i t i e s  l i s t e d  have been 

Table I 

Stack Sate or? Time On Date O f f  T i n !  O f f  Isotope(s) Acti.vity (La.) - -- 
E - 3  8/6/79 0700 8/13/79 0700 'Be 6.3  x 10'~ 

FE-16 8/6/79 0700 8/13/79 0700 --- *!ah 
hrn 8/6/79 0700 8/13/79 0700 --- *,mi 

*Xo detectable a c t i v i t y  

RW# on 

cy: J. stiller, $IS-810 
J. Larkin, E-810 
F i l e  

FE-3 - Log d79-128 
FE-16 - Log $79-126 
hKR - Log 879-127 



\ LOS ALAyOS SCIENTIFIC LABCRATOHY 
I 'ZRSITY GF Ca i iFORNIA 

LOB SIOS. NEW MEXICO 1175.4 
I 

. .  . ' OFFICE M E M ~ R A N D U M  . . .  I .  . 

TO Will iam F. Ror:.ero, Spec ia l i s t ,  H-1  DATE1 August 28, 1979 

FROM 

SUBJECT: PULSE EIm ANALYSES OF IAWF STACKS 

SYMBOL I H-1-tpu-113-79 

I R. W. hlartin, H - 1  Health Physics Analysis L a b o r a t o r y w  

LILcl?F stadts have been gama analyzed u i n g  the Ge(Li) detector  and 
4,096 channel pulse height ulalyzer.  

The results are shorn i n  Table I.  The a c t i v i t i e s  l i s t e d  have been 
corrected t o  the sample co l lec t ion  &tes and times. 

Table I 

-- Stack Date On. Time On Date Off T i n e  Off Isotcpe(s) Act ivi ty  ($3) 

E - 3  8/13/79 0700 8/20/79 0700 . 'Be 3.6 x 

E-16  8/13/79 0700 8/20/79 0700 --- * h i  

hNR 8/13/79 . 0700 8/20/79 0700 --- NDA 

*No detectable a c t i v i t y  

cy: J. Miller, MS-810 
J. Larkin, !&-810 
F i l e  

FE-3 - Log C79-129 
E - 1 6  - Log iC79-131 
W R  - Log C79-130 



I LCIS ALAM/JS SCiENTlFlC LABORATORY 
L,. "LIIYITY OF CALIFOINIA 

LO9 n10% NEW MEXICO 17044 

OFFICE MEMORANDUM 

TO Williarn F. Ror.ero. Spec ic l i s t ,  H - 1  DATE1 September 10, 1979 

FROM I R. Vi. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT: WLSS EIGHT AE;UYSES OF LAWF STACKS 

5YMBOL I H-1-W.U-118-79 

LUPF stacks have been gama analyzed using the Ge(Li) detector  and 
4.096 c h m e l  pulse heiglit analyzer. 

The r e su l t s  are shom i n  Table I.  The a c t i v i t i e s  l i s t e d  have been 
corrected t o  the saiple col lect ion dates aiid t ines .  

Table I 

Stack Date On Tiin? On Date Off Time Off Isotope(s) _Activity CuCi) 

E - 3  8/20/79 0700 8/27/79 0600 --- *.u 
FE-16 8/20/79 0700 8/27/79 , 0600 --- mA 

WR 8/20/79 0700 8/ 271 79 0600 - - -  ?m 

*KO detectable a c t i v i t y  

Nm/an 

CY: J. Miller. 41s-810 
. , J. Larkin; MS-810 

F i l e  

FE-3 - Log !i79:132 
E - 1 6  - Log R79-134 
hKR - Log 979-133 



U S  ALAMOS SCIENTIFIC LABORATORY 
' 'LRSITY CF CALIFORNIA 

W e  .NOS. NEW MEXICO 117944 

OFFICE MEMORANDUM 

TO Willim F. Pcrero, Spec ia l i s t ,  H - 1  September 1 2 ,  1979 

FROM I R. #. Xartin, H - 1  Health Physics Analysis L&oratoryLt!&M 

SUBJECT: PULSE EI(;HT AIIUYSES OF UNF'F STACKS 

SYMnQL H-1-I-PAL-120-79 

U W F  stacks have beer. ganuna analyzed using the Ge(Li) detector  and 
4,096 G\WJIO~ pulsz height analyzer. 

The resu l t s  are  shom i n  Table I .  The a c t i v i t i e s  l i s t e d  have been ' 

corrected to  the saiile co l lec t ion  dates aid times. 

Table I 

Stack Date On T i m  On Date Off Time.Off Isotope(s) Activity (pCi) - -- 
FE-3 8/27/79 .0600 9/3/79 0600 'Be ' 1.3 x 

E-16 8/27/i9 0600 9/3/79 0600 --- ""4 

WNR 8/27/79 0600 9/3/79 0600 - - -  NDA 

%o detectable ac t iv i ty  

w m  

cy: J. Miller, E-810 
J. Larkin, XS-810 
File  ' 

FE-3 - Log #79-137 
FE-16 - Log #79-135 
IVKR - Log 679-136 



r 
LOS A U M q S  SCIENTIFIC LABORATORV 

LOB AlOS. NEW MEXICO (17544 
L' ERSITY OF CALIFORNIA '  

I 

. .  ' OFFICE MEMORANDUM ' .. . .  

TO Killia: F. brero.  Spec ia l i s t ,  E-1 DATE: September 1 2 ,  1979 

F ~ O M  I R. W. Martin, H - 1  Heaith Physics Analysis Laboratory 
I 

SUBJECT: PULSE E I G T  .kYlr\LYSES OF LalPF .STACKS 

SYMBOL I H-1-HpX-121-79 

LQPF stacks have beefi.gymm anslyzed using the Ge(Lij detector and . 
4,096 ckannel pulse heignt aqalyzer. 

The resdts are shcm i n  Table I .  The activities l i s t e d  h w e  been 
corrected to  the  sap ie  col lec t ion  dates and times. 

Table I 

- Stack Date On Time On Dzte Off Time Off '  Isotope[s) Activity (pCij  

E - 3  9/3/79 0630 9/10/79 0630 --- * N M  

NIW - - -  FE-16 9/3/79 0630 9/10/79 06 30 

WNR 9/3/79 0630 9/10/79 0630 --- :w 
*KO detectable  a c t i v i t y  

RhM/an 

cy: J. Miller, blS-810 
J. Larkin, MS-810 
F i l e  

FE-3 - Log #79-138 
E-16  - Log rY79-140 
hNR - Log #79-139 
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.: -.-___...- -. . . . .. . . 

TO 

FROM . 

SUSJECT 

SYHEIOL 

MAIL STCP 

Stack - 
FE-3 

FE-16 

WNR 

W ~ ~ V E R S I  ry OF LALIFWNIA 

T e l e p b ~ ~ ~  €xi: 
LO5 ALAHOS. NEW MEXiCO B75dh O F F I C E  M E M O R A N D U M  

W i l l i a m  F. Romera, S p e c i a l i s t ,  ti-1 DATE. October '4, 1979 

R. W. Mart in; H-1 Heal th  Physics Analys is  LaboratoryZtLlYI\ 

PULSE HEIGRT ANALYSES OF LAXPF STACKS 

H-1-HPAL-127-79 , 

i 4 9  

LAMPF stacks have been anslyzed us ing  t h e  Ge(1.i) detec tor  and 4,096 
channel pulse he igh t  analyzer.  

The r e s i l t s  * r e  shcwn i n  Table !. 
corrected t o  the sample c o l l e c t i o n  dates and t imes. 

The a c t i v i t i e s  lSsterl havs been 

Table I 

Date On Time On Date Off . Time O f f  Isotooe(s)  A c t i v i t y  (di) 

*NDA 

NDA 

NDA 

9/10/79 0650 9/17/79 0840 --- 
9/10/79 0700 9/17/79 0830 --- 
9/10/79 0640 . 9/17/79 0840 --- 

* No de tec tab le  a c t i v i t y .  

RWM : ed 

Cy: J .  M i l l e r ,  H-1, MS-810 
J .  Lark in ,  H-1, MS-810 
F i l e  

FE-3 - Log 87.9 - 144 
FE-16 - Log 879 - 142 
WNR - Log %79 - 143 



TO 

FROM ' 

SUBJECT 

SYMBOL 

_. . 
UNiVERSlT'f OF CALiWWilA 

LOS ALAMOS. h m w x l c o  a7545 
Telepr.orG Ex!: 

OFF1 CE M E M  0 RAND U M 
. W i l i i a m  F. Roinero, S p e c i a l i s t .  H-1 GATE October 4, 1979 

R. W .  Mart in,  H-1 Heal th  Physics Analys is  Laboratory 

PULSE HEIGHT ANALYSES OF LAMPF STACKS 

H-1 -HPAL-128-79 

M A I L  STOP 749 

LAMPF stacks have been analyzed us ing  t h e  Ge(Li) d e t e c t o r  and 4,096 
channel pulse he igh t  analyzer.  

The r e s u l t s  a r e  shown i n  Table I .  The a c t i v i t i e s  l i s t e d  have been 
cor rec ted  t o  t h e  sample c o l l e c t i o n  dates and times. 

Table I 

- Stack Date On T i m  On Date O f f  T ine  O f f  I s o t o p e ( s 1  A c t i v i t y  (VCi) 

FE-3 9/17/79 0840 9/24/79 1115 -_- *NOA 

**FE-16 . 
NDA WNR 9/17/79 0830 ' 9/24/79 1100 --- 

* No detectable a c t i v i t y  

** FE-16 s tack i s  shut.down for r e p a i r  

RWM:ed 

CY: J .  M i l l e r ,  H-1. MS-810 - 
J .  Lark in ;  H-1; MS-810 
F i l e  

FE-3 - Log $79 - 145 
WHR - Log 879 - 146 

http://Telepr.orG


TO 

UhIVERSITY GF CALIFO~NIA 
LOSALAXOS. NEWVEXICO alY5 ' 

Telephom Exr: 
OFFICE MEMO'AANDUM 

W i l l i a m  F. Romero. S p e c i a l i s t ,  H-1 . DATE October 15 ,  1979 . 

FROM .. R. W. Mart in,  H-1 Heal th  Physics Analys is  Laboratory 

SUBJECT PULSE HEIGHT ANALYSES OF LMPF STACKS 

s Y M a o L  . H-1-HPAL-132-79 

MAIL STOP. 749 

LAMPF stacks have been anklyzed us ing  t h e  'Ge(Li) de tec tor  and 4,096 
channel pu lse he igh t  analyzzr .  

The r e s u l t s  a r e  showri i n  Table I .  The a c t i v i t i e s  l i s t e d  have been 
cor rec ted  t o  t h e  sample c o l l e c t i o n  dates and t i n e s .  

Table -- I 
- Stack Date On. Time On Date O f f  Time O f f  Isotope(s)  A c t i v i t y  (pCi) 

FE-3 9/24/79 1100 10/1/79 0930 - *NDA 

**FE-16 

WNR 9/24/79 1130 1011 /79 0900 - N DA 

*No detectable a c t i v i t y  

**FE-16 i s  shut down for r e p a i r  

Cv: J. M i l l e r .  H-1, MS-810 " 
J .  Lark in ;  H-1; MS-810 
F i l e  

FE-3 - Log 679-148 
WNR - Log #79-149 



1 
L w - I  6CIE!CIFIC U W M T O R Y  

iOS ALAYOS. : l i W  MEXICO 81545 
w m m i  ry DF CAL:FGP*IIA 

Te:ep:\on*r Exc: 
OFFICE M E M O R A N D U M  

Wi1iian.F. Rcniero, Spec ja l i s t ;  H-1 DATE . October 15,. 1979 io . ' 

FRChl 

SClDJECT 

SY!CSOL 

MAIL STOP 

Stack 

FE-3 

**FE-16 

WNR 

R. W. Mar t in ,  H-1 Hea l th  Phys ics 'Ana lys is  Laboratory  

PULSE HEIGHT ANALYSES OF LMPF STACKS 

H-1 -HPAL-133-79 

749 

LAMPF stacks have been analyzed us ing  t h e  Ge(Li) de tec to r  and 4,096 
channel pu lse  he igh t  analyzer .  

The r e s u i t s  a r e  shown i n  Table I .  The a c t i v i t i e s  l i s t e d  have been 
cor rec ted  t o  t h e  sample c o l l e c t i o n  dates and t imes. 

Table I 
. .  

Date On Tine On Date O f f  Time Off I so to?e(s )  A c t i v i t y  (LCi) 

10/1/79 091 5 . 10/9/79 0900 - "NDA 

- 
10/1/79 091 5 10/9/79 0930 - NDA 

*No detec tab le  a c t i v i t y  

**FE-16 i s  shut  down f o r  r e p a i r  

Cy: , J .  M i l l e r ,  H-1, MSi810 
J .  Lark in ,  H-1, MS-810 
F i l e  

FE-3 - Log 879-151 
WNR - Log 579-152 



' VNIVERSITV CF CALIFOWII .  
. LOS AL4MOS. NEbV MEXiCii 87545 

Telepholrc €xi:  
. OFFICE MEMORANDUM 

. TO . W:lliam F. Romero, Spec ia l i s t .  H-1 ';DATE October 31, 1979 
.. 

FROM 

SUBJECT 

R.  W.  Martin, H-1 Health Physics Analysis Laboratory -P' 
PdLSE HEIGHT ANALYSES OF LAEtPF STACKS 

SYMBOL H-1 -HPAL-137-79 

MAIL STOP 749 

LAMPF stacks have be211 analyzed using t h e  Ge(Li) detector and 4,096 
channel pulse height analyzer. 

The resu l t s  a re  shown in Table I .  The a c t i v i t i e s  l i s t e d  have been 
corrected tc the sample col lect ion dstes  and tinies. 

- 
Table I 

- Stack Date On Time On Date Off  Time Off Isotope(s) A c t i v i t y  (uCi)  

FE-3 10/9/79 0900 10/15/79 1430 --- *NOA 

**FE-16 

WNR 10/9/79 0930 10/15/79 1430 --- N DA 

*No detectable  ac t iv i ty  

**FE-16 i s  s h u t  down f o r  repair  

Cy: J .  Mil ler ,  H-1, MS-810 
J .  Larkin, H - 1 ,  MS-810 
Fi le  



I 

LW UIUOE lClEMlf IC i1Mo1(1To~y 
UN!VERSITY OF CALIFORIIIA 

LOS ALA\IOS. NEW MEXICO a7W5 
Teiephow EXI. 

0. P I C E  MEMORANDUM 
.TO ' . : Wi l l iam F.. Romero, S p e c i a l i s t ,  H-1 . DATE .'October 30, 1979 . 

FROM 

SUBJECT 

R. W. Wartin. H-1 Heal th  Physics Analys is  Laboratory 

PULSE HEIGHT ANALYSES OF LWPF STACKS 

SYMBOL . H-1 -HPAL-139-79 

MAIL STCP 749 

LAMPF stacks have been analyzed us ing  t h e  Ge(Li) de tec tor  and 4,096 
channe: pu lse  h e i g h t  analyzer.  

The r e s u l t s  a r e  shown i n  Table I .  The a c t i v i t i e s  l i s t e d  have been 
corrected t o  t h e  sample c o l l e c t i o n  dates and t i z e s .  

Table I 

- Stack Date On Time On Date Off Time Off Isotope(s)  A c t i v i t y  ( L r C i )  

*FE-3 

FE-16 10/22/79 1000 10/29/79 081 0 --- **NDA 

.WNR 10/22/79 0830 10/29/79 0830 --- NDA 

..* No FE-3 s tack sample t h i s  week. 

** No de tec tab le  a c t i v i t y .  

Cy: J. M i l l e r ,  H-1. MS-810 
J. Lark in .  H71, MS-810 
F i l e  

FE-16-Log %79-161 
WNR-Log #79-162 



. .  
I 

UNIVERSI rY OF C4LIFOqNtA 
LOS ALAL!OS. NEYv MEXICO a1545 

Teiephom Ex!. 
0 F F I C E Mi 5 M 0 I? A N  D U M 

TO W i l l i a m  F. Ronerc, S p e c i a l i s t ,  H-1 OATE: October 31, 1979 

. FROM R. $1. Har t i n ,  H-1 Hea l th  Physics Ana lys is  -Laboratory 

SUBJECT PULSE HEIGHT AfICILYSES OF Lki4?F STACKS 

S Y M 0 3 L  ti-1 -HPAL-138-79 

MAIL STOP 749 

LAMPF stacks have been Zrialyzed us ing  t h e  Ge(Li)  de tec to r  ana 4,096 
channel pu lse  heignt. anaiyzer.  

The r e s u l t s  a r e  shown i n  Tabie I .  The a c t i v i t i e s  l i s t e d  have been 
cor rec ted  t o  the  saepie c o l l e c t i o n  dates and t imes. 

Table I 

St;ck Date On -- Tine On Date O f f  T i n e  Off I so tove(s )  A c t i v i t y  (uCi i  

FE-3 10/15/79 1430 10/22/79 0830 --- *NDA 

**FE-l6 

WNR 10/15/79 1430 10/22/79 0830 __-  NDA 

*No de tec tab le  a c t i ' v i t y  

**FE-16 i s  shut  down f o r  r e p a i r  

CY: J. M i l l e r .  H-1. MS-810 - 
J. Lark in ,  H - 1 ,  MS-810 
F i l e  

FE-3 - Log 679-156 
WNR - Log 679-157 



---.A 

L ~ U A W I 8 C l E W I I F I C L I ~ O ~ A l O ~ y  
UNIVERSITV OF CAL:F3'J<tA 

LOS ALAUOS. NEW MEXICO a745  

publicly R 

Telephone Exi: 
OFFICE MEhlORANDUM .' ' 

TO . : W i l l i m  F. Roniero, S p e c i a l i s t ,  H-1 DATE November 16, 1979 . 

FROM . R. k'. Mart in,  H-1 Heal th  Physics k n a l y s i s  Laboratory 

SL'BJECT 

SYMBOi. . H-l-HpAL-142-79 

YiLSE HEIGHT ANALYSES OF LNlPF STACKS 

MAIL STOP 749 

Lk#Pi stacks have been analyzed us ing t h e  Ge(Li) de tec tor  and 4,096 
channel pu lse  he igh t  analyzer.  

The r e s u l t s  i r e  snown i n  Table I .  The a c t i v i t i e s  l i s t e d  have been 
corrected t o  rhe  sample c o l l e c t i c n  dates and t i s o s .  

Table I 

Stack ' Date On Time On Date O f f  Time Off Isotope(s)  A c t i v i t y  (i:Ci) 

*NDA 

. NDA 

N DA 

' FE-3 10/29/79 081 5 11 /3/79 2300 . --- 
FE-16 10/29/79 081 0 11/5/79 071 0 -__ 
WNR 10/29/79 0830 ' 11/5/79 0700 --- 

*No detec tab le  a c t i v i t y  

Cy: J. M i l l e r ,  H-1, MS-810 
J. Lark in ,  H-1, MS-810 
F i l e  

FE-3-Log 679-163 
FE-16-Log 879-165 
WNR-Log 879-164 
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Lo1 UAMm PCiCNTlF:C UWQIUmny 
CNIVERSI r v  cf CALE~IP!UIA 

L O S A L ~ ~ ! ! D S . N i W M E r ( I C ~ , B ~ S r S  . 
Te:eDhu E x : .  

OFFICE MEMORANDUM 
N i l  1 iam F. Ronero ,. Special i s t  , ti-+ ' CME December 4, 1979 

. R. W. Har t in .  H-1 Hzalth Physics Analysis Laboratory @A 
ECT PULSE HEIGHT ANALYSES OF LAMPF STACKS 

OL H-1 -HPAL-143-79 

STOP 749 

LMPF stacks have been anbiyzed bs ing t h e  'Ge(Li j  de tec tor  and 4,096 
channel pulse height analyzer. 

The r e s u l t s  are shown in Table I .  Thz a c t i v i t i e s  l f s t e d  have been 
corrected t a  the sample c o l l e c t i o n  dates and times. 

,@ 
-3 

IO 

Table I 

:k Date On Time On Date O f f  Time Off  Isotope(s) A c t i v i t y  ($i) f 

11/19/79 1030 11/26/79 071 0 ' ~ e  ?&- ,Dh 

- 
I - 

2 4 ~ a  5.6 x l o - *  

52Mn 4.1 

54Mn 4.6 

5 7 ~ 0  6.2 

5 8 ~ 0  8.7 x i o - $  

11 /19/79 1020 11/26/ 79 0700 --- *!IDA 

11/19/79 1020 11/26/79 0700 --- NDA 

i b l e  a c t i v i t y  

l e r ,  H-1. IYS-810 
kin,  H-1, MS-810 

FE-3 Log P79-179 
FE-16 Log t79-177 
WNR I no ii79-17R 



Reyiewedllab counsel $3 I gg.g?& 
m w h o s  EIEWIFIC ueonATonv 

I 
publicly ~e leasa~e  * "  

UN:VER:ITY z c  LA.IF~~;PII~ . LGS ALAVOS. N E W k l E X l C O e 7 ~ 5  
Telephone Ex!: 

OFFICE MEMORANDUM 
TO : Willian F. Romero, Specialist, H-1 . DATE December 1 1 ,  1979 

FROM 

w e x c  PULSE HEIGHT AYALYSES OF L A W F  STACKS 

R. W .  Martin, H-1 Health Physics Analysis Laboratory $!L/u/l 

SYMSOL H-1-HPAL-146-79 

MAIL STOP 749 

LAKPF stacks have been analyzed using the Ge(Li) detector and 4,096 
channel pulse height analyzer. 

The results are shown in Table I. The activities listed have been 
corrected to the sacple collection dates and tires. 

Table I 

- Stack Date On Time On Date O f f  Tine O f f  Isotope(s) 

FE-3 11/26/79 0700 12/3/79 0600 'Be 
-2%' 

FE-16 11  /26/79 0700 12/3/79 ,0700 
WNR 1 1  /26/79 0700 12/3/79 0700 

Activity (i:Ci) 

-1 
3.6 x 
1.7 
3.4 
4.4 
4.0 
4.5 
1.1 

*NOA 
,NDA 

*u- k.tectab1.e activity 
. .. ._. -____ _ _  - 

. . .  ! 



TO 

FRCM 

SUBJECT 

swaoL 

L'hskERSITY CF CALIFCRYIA 
L O S A L A . U O S . N E W W E X I C O ~ ~ ~ . ~ S  

Telephone Ext: 
0 F F 1 CE M E M 0 R A N  D U M 

William F. Romero, Spec ia l i s t ,  H-1 DATE December 19, 1979 ' 

R. W. Martin, H-1 Health Physics' Analysis Laboratory pb\ 
PULSE HEIGHT ANALYSES OF LA+l?F STACKS 

H-1 -HPAL-150-79 

MAL STOP 749 

LAWF stacks 'nave been analyzed using the Ge(Li) detector and 4,096 
channel pulse neignr analyzer. . 

The results a re  shown in Table I .  The a c t i v i t i e s  l i s t e d  have been 
corrected to  the sample col lect ion dates and t i nes .  

Table I 

- Stack Date On Time On Date O f f  Tine O f f  Isotope(s) 

FE-3 12/10/79 0700 12/17/79 0700 7 ~ e  

24Na 

47% 

48v 
52Mn 

54Mn 

5 6 ~ 0  

5 7 ~ 0  

Act ivi ty  (uCi)  

3.5  x 10-1 

3 . 2  x lo-' 

1.6 x l om3 

2.1 

3.6 

1.6 

7.8 x 

1.9 

2.9 

FE-16 12/10/79 0700 1211 7/79 0700 -- *NDA 

WNR 12/10/79 0700 12/17/79 0700 -- N DA 

*No detectable  a c t i v i t y  

Cy: J .  Miller ,  H - 1 ,  MS-810 FE-3 - Log 879-190 
J. Larkin, H - 1 ,  MS-810 FE-16 - Log 679-188 
File WNR - Log t79-189 



I 
u::, I s , . : : : . , . ,  ! r a ' s i  il: LAtjcliiAicii\.d 

I 
UNIVEfI5 . < UF CALIF!JFiNIA 

LOS ALAMOS. NEW MEXICO 87-5 
.i . 

Telephone E x [ :  
OFFICE MEMORANDUM 

TO : W i l l i a m  F. 2oaero. S > e c i a l i s t ,  H-1, #S-749 DATE: Deceeiber 27, 1979 

FROM : Robert vi. K a r t i n ,  H-1 Hea l th  Physics Ana lys i s  Laboratory  ~ f i  L? &g 

LAMPF stacks have been afialyzed using  t h e  Ge(L i )  de tec to r  and 4,056 
chame l  pu lse h e i s h t  analyzer .  

The r e s u l t s  a re  stm;r. i n  Teble I. The a c t i v i t i e s  l i s t e d  have been 
co r rec ted  t o  the  sanple c o l l e c t i o n  dates and t i r e s .  

TABLE I 

- Stack Date On T i m  On Date O f f  T ine  O f f  I so tope (sL  A c t i v - i t y  (yCiL 

FE-3 i2/3/75 070G i2 /10 i75  0700 7Be 5.5 x 10-1 

48Y 2.7 

5'cr 4.8 

52Mn 4.2 

54Mn 1.4 

57co 2.2 

5 8 ~ 0  3.3 

6oco 5.6 x 10-4 
FE-16 12/3/79 0790 12/19/79 0700 7Be 8.8 x 

#KR . 12/3/73 0701) 12/10/79 0700 _-- *NDA 

*No de tec tab le  a : t i v i t y .  

C y :  J. X i i l e r ,  H - 1 ,  !IS-elO 
J. Larkiii, E-1, !.ls-610 
F i l e  

FE-3-Log 879-187 
FE-16-Log 579-185 
WNR -Log $79-186 



UNIVERSITY Or: CAL~FURWA 

. Teleohone Exc. 
LOE ALAUOS. N tw MEXICO n 7 5 4  OFFICE MEMORANDUM 

TO Villiam F. Roinero, Spec ia l i s t .  H - 1  ' DATE January.7, 1980 

FROM . R. W .  Martjn, H-1 Health Physics Analysis Laboratory /m &@ . .  
SUSJECT PULSE HEIGHT ANALYSES OF LANPF STACKS 

SYMBOL . H-1-HPAL-4-80 

M A I L  STOP. 749 

LAMPF stacks have been analyzed using the Ge(Li) detector  and  4,096 
chamel pulse height analyzer. 

The r e su l t s  a r e  shorn i n  Table I .  The a c t i v i t i e s  l i s t e d  have been 
corrected t o  the  sample col lect ion dates  and tines. 

Table I 

Stacl: Date On Time On Date O f f  Time Off Isotope(s) Activity ($i)  

FE-3 12/24/79 0700 12/31 /79 0600 7 ~ e .  3.7 x 10-1 

48v 2.1 

52Mn 3.1 
I 

FE-16 12/24/79 0700 12/31 /79 0600 -- *NDA 

WNR 12/24/79 0700 12/31 /79 0600 -- NDA 

*No detectable  a c t i v i t y  

Cy: J .  Miller, H - 1 ,  MS-810 
3. Larkin, H-1. MS-810 
F i l e  

. . _. . .  

\h\ h\ P L. ~. I .  . . .. 

FE-3 - Log #79-196 
FE-16 - Log 479-194 
WNR - Log 679-195 



TO 

FRO9 

SUBJECT 

SYMBCL 

MAIL STOP 

Stack - 
FE-3 

L W  AUklOE SCIENTIFIC UECRAIORV ~. 
UklVEPSlTV OF CALIFOPK!A 

Lo5 ALAMOS. NEH MEXICO 8)%5 
Telephone Exr: 

OFFICE MEMORANDUM 
Wil l iam F. Romero, S p e c i a l i s t ,  H-1 DATE. January 7, 1980 

R. !-I. Mart in ,  H-1 Heal th  Physics Analysis '  Laboratory by,{ 
PULSE HEIGClT ANALYSES OF LAFPF STACKS 

H-1 -HPAL-2-80 

749 

LAMPF stacks have been analyzed us ing  t h e  Ge(Li) de tec tor  and $io96 
channel pu lse he igh t  analyzer.  

The r e s u l t s  a r e  Shown i n  Table I .  
cor rec ted  t o  the saniple c c l l e c t i o n  dates and tirnes. 

The a c t i v i t i e s  l i s t e d  have been 

Table I 

Date 01; Time On Date O f f  Time O f f  Isotope(s)  A c t i v i t y  (:,CiL 

12/17/79 0700 . 12/24/79 0700 7Be 3.7 x 10-1 

4% 2.3 

54Mn 4.7 

5 7 ~ 0  4.2 

5 8 ~ 0  9.8 

FE-16 12/17/79 0700 12/24/79 0700 -- *NOA 

WNR 1211 7/79 0700 12/24/79 0700 -- NDA 

*No de tec tab le  a c t i v i t y  

Cy: J. M i l l e r ,  H-1, MS-810 
J. Lark in ,  H-1. MS-810 
F i l e  

FE-3 - Log P79-192 
FE-16 - Log $79-191 
WNR - Log #79-193 
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LASL STACKS REQWlRI1:G RSTA AP?ALYSIS 

ii 

1 
2 
3 
4 
5 
6 
7 
8 
Y 
10 
11 
12 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

1 7  
A d  

STACK LOCATION 

0 1  R 
#I 

I 8  

TA-50 
8 I  

II 

S IG~JA 

TA-43 

II 

II 

I #  

II 

(1 

n 

II 

TA-48 
w 

II 

II 

U 

II 

II 

I. 

II 

II 

II 

TA- 21 

STACK ID. 

9030-A 
903U-D 
9030-C 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
FE-12 
FE-14 
FE-16 
FE-24 
FE-11 
FE-1L 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FE145 

.--- FE-46 _ _  
FE-51 
FE-54 
401-PRO. 

ANALYZE FOR: 

TH-234 - .  
I 

. i  P-32 
II 

II 

II 

u 

I1 

Y 
. :  

i 

U 

u 

@I 

.I - 
41 

u 



P . .  
\ 

S T A C K  COUNTS F3R 2/10- 17/78 - 
NUMSER 1 - ALPHf i  SGURCE $ 503 
NUMBER 2 - B E T A  STAANDARD 8 576 
Nut-1BER 3 - 23 - SAMPLES A S  PER M A S T E R  S H E E T  ATTACHED 

W I D E B E T A  # 2 - 
A N A L Y S I S  D A T E  - BY 3/3/78 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

000787 1 
00;0050 
00003 75 
0001 146 
0000390 
0000552 
OOOO? 78 
0000943 
0043258 
000606 1 
0000958 
0001 046 
0001 209 
0000928 
0001 139 

47587 
00041 
00001 
00008 
00002 
0001 3 
00009 
02889 
01315 
00066 
00005 
oooog 
0001 1 

0001 3 
00007 

oooroSj I 00032 

acoocc;\ i l u w  1 L 

0000864 0003; 
0000854 00006 
00005 17 0001 0 
0000494 00002 - 
0000849 00005 
0000524 00002 
0000347 00000 
0000329 00001 
0000834 0001 3 

00003601 QOOOl 
OOOO??4OOOO2 l!OOO0 - 
0000786 00004 

n h n r  9 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
02 
1 !Eo0 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

._ . 

.. 

B) 

G 

Q 
1 
m 

- . .. 



1 3  
2 4  
3 5  

CMR 
w 

n 

TA-50 
I1 

11 

SIGNA 

TA-43 

@I ' 

U 

n 

I1 

U 

I 

Y 

TA-48 
w 

n 

I1 

U 

m 

U 

M 

N 

U 

U 

TA- 21 

STACK ID. ANALYZE FOR: 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 . 

FE-3 
FE-13 
FE-26 . 
FE-9 
FE-10 
FE-11 
FE-12 
FE-14 
FE-16 
FE-24 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-3 8 
FE-40 
FEy45 
FE-4 6 
FE-51. 
FE-54 . 
401-PRO. 
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LASL STACKS R E O U l R I K G  BETA ANALYSIS 

I 

1 
2 
3 
4 
5 
6 
7 
8 
9 
lo 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

-1 

A L  

3 
Y 
5 

I 
2 
4 

CMR 
8 I  

U 

TA-50 
I# 

II 

SIGMA 

TA-43 
II 

bI 

n 

U 

N 

*I 

TA-48 
n 

II 

I1 

u 
n 

I b  

& 

I 

I* 

II 

Til- 21 
6 H - 6 6  
Sfi-66 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
FE-13 
FE-2 6 
FE-9 
FE-10 
FE-11. 

FE-14 
FE-16 
FE-24 
FE-11 
FE-1L 
FE-13 
FE-15 
FE-16 
FE-3g 
FE-40 
FEz45 
FE-46 
FE-51: 
FE-54 . 
401-PRO. 

PE-12 

f 9 3  a/iLI 1 - /3 /7f  
f &3L J/& - / 2 m  

MFP 
.I 

I1 

II 

II 

II 

TH-234 
. I# 
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DATE OF A N A L Y S I S  ,/10/78 655 

L A S L  S T A C K S  R E Q U I R I N G  B E T A  A N A L Y S I S  

01 A L P H A  S T D  $5605 
02 B E T A  S T D  g.7139 

03 THRU 3 1  A S  P E R  ATTACHED SHEET.  

09 
10 
11 
12 
13 
14 

' 15 
16 
17  
18 
19 
20 
21 
22 
23 
24 
-2 5 
26 
27 
28 
29 
30 

1 3 1  

0009402 
0003048 
0000~ 1 'J 

O O U 0 ~ 2 2  
0000305 
00003 10 
0000278 
0000692 
0000654 
0000695 
0000686 
o o o o a 7  
0000427 
o o o o ~ g o  
00006 1 7 
0000773 
00003a4 
0000338 
0000493 
0043968 
0006432 

0000270 
0000342 

0007736 
02 O 1  0035506 
03 . 0003205 
04 0002055 
05 0000377 
06 0000448 
0700003 30 
08 0001214 

2 8883 
00032 
OOO5 7 
0001 5 
00001 
00006 
0001 7 
04759 
00338 
00054 
00000 
00003 
00008 
GOUOO 
00003 
oooog 
00000 
oooog 
00002 
00001 
0001 7 
00014 
00008 
00000 
oooog 
00007 
00002 
oooog 
oooog 
01 082 
00057 

1000.0 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1ooc)o 
10000 
1 oooc) 
10000 
10000 
10000 
10000 
10000 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

w 

BID 





D A T E  OF ANALYSIS 3/24/78 1210 

B E T A  S T A C K  A b i A L Y S I S  I M I X  FOR T A - 4 3  F I L T E R S  RUN 2/27/75- 
3 /6 /78  

01 ALP%A STD kc5694 
02 B E T A  STD $7137 

03 THZU A S  PER ATTACHED SHEEF 

01 
02 
03 
04 
05 
06 . 

07 
08 
65 . 

2 7688 
60232 
OC003 
00004 
00006 
00003 
00004 r lccj 1 
ijoxJ I 

10000 
10000 
10000 
10000 
10000 
10000 
10000 I nnnn 
I v w u u  

10000 

02 
02 
02 
02 
02 
02 
02 
32 
02 

. .  .. 



LASL, STACXS REOUIRIXG SETA AXALYSIS - 

COUXTEX 
POSITION 

3 
4 
5 
6 
7 
8 
9 

STACK LOCATION STACK ID 

FE-9 
FE-10 
FE-11 
FE-12 
FE-14 
FE-16 
FE-24 

ANALY-ZE FOX 

P-32 
I1 

. I 1  

I1 

I1 

II 

II 



_.- 
i 2  

0 

3 

' C 1  

. .  



23 35 
24 2b 

.25 $7 
26' 68 
27 029 

STACK LOCATION 

u 
I: 

I1 

TA-48 
am 

I* 

II 

u 
I* 

11 

II 

I1 

*I  

am 

. .  

TA- 21 

a1 

.TH-234 
a'.; 

P-3 2 
FE-10 a1 

FE-11 II 

""-12 c 

FE-14 .. 
FE-16 5 I b  

L Y  -. 

. 11 

MFP 
I* FE-12 ' 

FE-13 
FE-15 
FE-16 
FE-3 S 
FE-dO \ 

FE-45 
FE-46 
FE-51 

' .  



ANALY Z E 

- . i 

CC'J'STER STACK STACK 
POSI7ION f LOCATIOS ID -- L r - 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

.14 . -- 1 5  

16 
17 
18 
19 
20 
21 
22 ' 
23 
24 
25 
26 
27 

1 3  
-La 

FOR : 

I.IF P 
II 

II 

II 

II 

II 

TII-2 3 4 

P-32 
II 

II 

II 

II 

II 

II 

I1 

MFP 
II 

II 

II 

II - 
II 

I 1  

II 

II 

II 

II 

II 

FE-13 
FE-26 . 

FE-9 - blank 
FE-10 
FE-11 
FE-12 
FE-14 

' FE-16 
l7,-.3A 

FE-11 
FE-12 
FE-13 
1%-15 
FE-16 
FE-37 

FE-4 5 
FE-4 6 
FE-51 

. FE-54 
461. Process 

- -  h .  

. FE-40 

9 j/& * 3 7 S I GY.% 
10 
11 TA-43 
12 

11 

II 

II 

II 

11 . 
II 

II 

TA-48 
II 

'(I 

II 

II 

II 

II 

II 

II 

11 

II 

TA-21 

13 
14 
15 
16 
l? 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

- .  
.. -. .. 

-. . 
. ... . .  
. .  -. 



I 
4 

I 

'8 

A h A L Y  S I S 

I 



0 

0 

L A S L  S T A C K S  REQUIRING 2 E T A  A N A L Y S I S  

01 
02 
03 
04 
05 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
I .5 
14 
15 
16 
1 7  
18 
19 
20 

- -  

4/5/78 

A L P H A  S T D  $5604 
BETA S T D  $7137  

T A - 4 3  F E - 9  9 / 2 O -  27 /  78 
T A - 2 1  401 ?ROC ?/17-24/78 
T A - 4 3  F E - 5 4  3 1  17-24/73 

1 

0007674 
0033841 
0001 348 
0000440 
0000379 
0 0 0 0 3 1+3 
0300342 
0000?49 
00003~ 1 
0000320 
0000259 
0000327 
GG!Sr; ;;+j 
0000373 
0000353 
0000341 
00003 15 
0000357 
0000335 
0000353 

37131  
001 98 
0000~ 
00002 
00000 
ooc)os 
00003 
0000610000 
00002 
00004 
00000 
00001 
G O 3 ; X j  
00001 
00002 
00002 
00002 
00000 
00000 
00002 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
02 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

02 
02 
02 
02 
02 
02 
02 

02 
02 
02 
02 
G2 
02 
02 
02 
02 
02 
02 
02 

! 





LASL STACKS RSC)UlP.I:FG BETA ANALYSIS 

- TT 
1 
2 
3 
4 
5 
6 
7 
8 -  
9 
10 
1 I. 
it 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26. 
27 

CER 
I 8  

II 

TA-50 
S I  

11 

S I GMA 
II ' 

TA-43 
I1 

S I  

*I 

u 
II 

11 

TA-48 
I 8  

II 

I1 

U 

#I 

*I 

I1 

U I  

I1 

81 

. .. 

TI\- 21 

* 

ANALYZE FOR: 

88 I 1  

I 

I 

\ 



'j i 
I 

0 

0 

u 

0 

l j  
1 4 
15  
4 .- 
I r? 

2 1  
2 2  

. ... C. .- -. ! .; 
: _  .- 

4 

0 
I 

! e  
I 
! 

i 
! 
! 
: @  

rr 
d 

'I 
L. 

-. . f 
! 
! 
I d a  



LASL STACKS REQUIEIING BETA ANALYSIS 

5 
i 
i: 

STACK STACK ANALYZE 
LOCATIOK IC FOR : . _ -  

COUNTER 
POSIT'IOX + B - 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

.13 

Alpka Source 
Beta Source 

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

CMR 
II 

n 

TA-50 
n 

.% I1 

SIGMA 

TA-4 3 
I 1  

If . 

11 

n 

n .  
I1 

n 

TA-48 
II 

-11 

n 

n 

n 

I1 

11 

n 

n 

II 

TA-21 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
FE-12 
FE-14 
FE-16 
Fe-24 

. FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-37 
FE-4 0 
.FE-4 5 
FE-4 6 
FE-51 

- FE-54 
401. Process 

II 

I1 

I1 

I1 

ll 

I 

II 

II 

II 

n 

I1 

. .  

! 

. 



D A T E -  OF A N A L Y S  I S 4/ 1 7 / 7 6  0940 

L A S L  STACKS R E Q U I R I N G  BETA A N A L Y S I S  

01 A L P H A  S T D  #56U4 
02 B E T A  S T D  $7137 

RUN 3 /31 /78 -4 /7 /78  

03 THRU 25 A S  PERATTACHED SHEET 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 - 14 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
27  
28 
29 

_. . 

0007989 
0038436 
0000430 
0000659 
O O O O 4 1 3  
0001 303 
OSOg5 jS 
0000940 
00430 16 
0001081 
0001 606 
0001401 
0001 798 
0001 960 
0001553 
0001535 
0000438 
0001 649 
0002231 
0001235 
0001 663 
0001401 
0000g04 
0020541 
uui u568 
004U394 
ooou416 
uuoo412 
0000544 

37069 
00203 
00001 
00004 
oouu2 
0001 0 
oour5 
U l  883 
01 334 
0001 3 
OOU08 
00003 
oouo 1 
00006 
W O O 4  
00008 
00014 
u0005 
oooog 
oooilg 
oouug 
00006 
00002 
oou20 
uuu12 
o w 4 3  
00003 
00001 
0UU05 

10000 
10000 
10000 
10000 
10000 
1 ooou 
1oc)oo 
1 GOO0 
10000 
10000 
10000 
10000 
10000 ' 

1 ooou 
1 u000 
10000 
10000 
1 oouu 
1 0000 
1 0000 
1 ooou 
1 uooo 
1 uouu 
1 00U0 
1 uouu 
1 u0u0 
1 uuou 
1 ooou 
1 oouu 

02 
02 
02 
02 
02 
02 
02 
G2 
02 
02 
02 
02 

, -  02 
02 
02 
02 
02 
02 
02 
02 

02 
~ 02 

02 
u2 
02 
u2 
02 
02 

- 02 I 

I 
i 

e ,  I '  

i 
! 

CB 

Q 

Q 



. 

1 3 

2 4 
3 5 
4 6 
5 7 
6 8 
1 9 
8 . 10 
9 11 

12 
lo 13 11 

.14 
15 it 
16 14 

1 3 
1- 

15 17 
16 18 
17 19 
18 20 
19 '.. 2 1  
20 22 
21 L3 
22 L 4  
23 25 
24 26 
25  27 
2 6 '  2 8  
27 29  

CMR 
u 

U 

TA-50 
#I 

kk 

S IGbiA 

TA-43 
k# . 

u 
Y 

H 

u 
n 

u 

TA-48 
U 

II 

I 

0 

a 

u 
kb 

a 
u 
kk 

TI\- 21 

FE-26 
FE-9 ~ > J O  --b+ j 7 8  
FE-10 
FE-I. 1 
FE-12 
FE-14 
FE-16 
FE-24 
FE-11 
FE-1L 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
€'Ex45 
FE-46 
FE-51: 

E.I- 
Y 

n 

m 

n 

I( 

.TH-234 

P-32 
u 

u 

U 

c 
U 

n 

.n 

kk 

II 

Y FE-54 . 
401-PRO. V / * -  

. -  

I 

i, . .- . 
. .  

. 



D A T E  OF A L Y  s 

L A S L  STACKS ( B E T A ]  

S:4/21/78 

S A M P L E  D A T E :  4/7-17/78 
1 A L P H A  STANDARD 85604 10,100 DPM 
2 B E T A  STAhDARD $7137 7 420 DPM 
3 T H R U  22  A S  PER A T T A C H E D  S H E E T  

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 

. 17 
18 
19 
20 
21 
22 
23 
24 
25 

'-- 2 6 
27 
25 
25 

0007603 
0038798 
00007 1 s 
0000524 
00004 1 2 
000058~ 
0000452 
0000624 
0 0 0 0 ~ ~ 2  
0000323 
0901 1 1  7 
OGCOSgG 
oooogg5 
0001 OOG 
00003 74 
0001 063 
oooogsg 
00008 15 
5591 542 
00009 13 
00005 74 
001 7496 
000 1066 
0001363 
0000300 
000041 2 
0000406 
000035g 
0000359 

38752 
00158 
00002 
0000 1 
00002 

00004 
00 564 
00002 
OOOO$ 

00002 
00003 
0001 3 
00004 
00003 
00916 
00002 
5W9? 

00016 
00003 
00005 
00007 
00000 
00004 
00003 
0001 7 
0000 1 

00005 

00007 

00018 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 - 10000 
10000 
1 En!! 
10000 
10000 
10000 
10000 
10000 _ _  
10000 
10000 
10000 
10000 
10000 

. -.. 
. _  . .  

. .  

02 
0 2' 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
n, 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

I 



- .. . 

; 
-1 

. ... f 

_ .  . 

. .  

LASL STACXS RERUIRING BETA ANALYSIS 

ANALYZE 
FOR: 

COUNTER STACK STACK 
. LOCATIOX ID -- - POSITICN + c - 

1 
3 
L 

1' 3 
2 4 
3 .  5 
4 6 
5 7 
6 8 
7 9 
8 10 
9 il 

10 12 
11 - 13 
12 14 

15 13 

15 17 
16 18 
17 19 
18 20 
19 21 
20 c- 22 
21 23 
22 24 
23 25 
24 26 
25 27 
26 28 
27 29 

- I  ' ) A  . . A% A U  

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
FE-12 
FE-14 
FE-16 
Fe-24 
FE-11 
FE-12 
FE-13 

FE-16 
FE-37 
FE-4 0 
FE-45 
FE-4 6 
FE-51 
FE-54 

.FE-15 

461- Process 

FlFP 
II 

. II 

II 

II 

II 

TH-234 

P-32 
II 

II 

II 

II 

II 

I 9  

II 

W P  
II 

n 

II 

II . 
II 

n 
II 

. II 

I1 

II 

I1 

. .  
I : 

II 

II 

II 

II 

II 

- ..- ... ---.- -.... . . . _. . . 

. 
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L A S L  STACKS R E Q U I R I N G  B E T A  A B l A L Y S l S  

D A T E  OF A N A L Y S I S  5 /1 /78  

01 A L P H A  S T D  #5605 
02 B E T A  S T D  #7139 

03 T H R U  29 AS PER A T T A C H E D  S H E E T  

01 
0 
03 
04 

00 
07 
08 
09 
10 
1 1  
12 
: -3 
14 
15 
16 
17 
18 
19 
20 
2 1  
2 2  
23 
24 
25 
26  
2 7  
28 

02 

29 

00058 15 
OG34805 
0000 1 02 
0000860 
OU!O092 
06 CJ 04 04 
00001 79 
000002 1 
002 1645 
0000368 
0000754 
0000658 
0000987 
0000672 
0000786 
0000737 
0000069 
0000754 
0000802 
0000664 
0000809 
0009465 
0000297 
000035 1 
0003234 
0018853 
0000178 
0000045 
0000020 

36656 
003 19 
00013 
00017 
00007 
000 i 3 
00013 
000 15 
or361 
00018 
00020 
00023 
00018 
000 i 8 
0002 7 
00036 
000 14 
00014 
0002 I 
00016 
0003 1 
00348 
0002 1 
oooog 
00063 
00492 

10000 
10000 
10000 
10000 
10000 
1 nOOO 
10090 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
io000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
0 1 
01 
01 
01 
01 

.- 01 
01 
01 

.. 01 
01 
01 
01 
01 
-0 1 
01 
01 
01 
01 
01 
01 
01 

a 

000 16 10000 01 

. .  .. . . 
. _  





1 
2 
. 3  
4 
5 
G 
7 
8 
9 

10 
11 
12 
L3 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26. 
27. . 

LqSL STACKS REQLJIRIXG BE:"'A ANALYSIS 

COUNTER STACK 
POSITION + LOCATIOX 

1 Alpha S o u r c e  + e 2 - f i  
2 Beta S o u r c e  $27.7 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
15 
17 
18 
19 
20 

22 
23 
24 
25 
26 
27 
28 
29 

21 . 

ta TA-43 
II 

n 

II 

II 

:I 

I 1  

.-I1 

II 

II 

II 

I t  

II 

II 

II 

I! 

TA-21 

STACK 
ID 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
FE-12 
FE-14 
FE-16 
Fe-24 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-37 
FE-4 0 
FE-45 
FE-46 
FE-51 
FE-54 
401 Process 

ANALY Z E 
FOR : 

MFP 
II 

. II 

n 

II 

II 

93-234 

F-32 
II 

II 

II 

ll 

II 

il 

II 

XFP 
II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

. .  



D A T E  OF A N A L Y S I S  - - - - -  5/8/78 

B E T A  A N A L Y S I S  O N  STACKS 

1 
2 
3 T H R U  29 
30 

01 0007566 
0200385 17 
03 - 0000438 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
15 
19 
20 
21 
22 
23 
24 - 25 
26 
2 7  
28 
29 
30 

ououg 1 u 
ouuu453 
0000743 
OOOU483 
OOU3576 
0020352  
0002578 
0001 074 
0009929  
W U l  355 
0001 005 
0001 09s 
uuo1 us4 
0000352 
c'CE1225 
ooooggl 
0001 371 
0001 15s 
0001 039 
0000674 
0000529 
001 065 1 

0000425 
0000528 
0000538 
00003 15 

0031 5 2 9  

A L P H A  5604 
BETA 7137 
S T A C K S  L I S T E D  1 T H R U  27 
BACKGRaUND;  WATCH H i  SH BETA BACKGROUND 

37017 
002 13 
00002 
0U003 
uuuo2 
OOUOj 
OOOU3 
90547 
00486 
00022 
0002 1 
oouog 
ouuo3 
oou02 
00005 
0001 7 
00002  
OOQ! @ 
000U4 
00015 
00054 
00004 
oooog 
00004 
uooog 
0002 1 
OOOUl 
00000 
0uuo1 
00003 . 

--. .. .--' ._- ... 2 . .  . - .  . 

10000 
1 ouou 
1 ooou 
1 oouu 
1OOUO 
1 oouu 
1 oouu 
1 ooou 
1 uuuo 
1 uuoo 
1 uouu 
1 ouoo 
1 UUUO 
1 uuuu 
1 oouu 
10000 
10000 
1 uouu 
1 uuuo 
10000 
10000 
1 oouo 
1 ooou 
10000 
1 OOOU 
10000 
1 oouo 
1 0000 
1 uuuo 
1 uuoo 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
lJ2 
02 
02 
02 
02 
02 

. -  02 
02 

- 02 
02 
02 
02 
02 

. .  
f' 

! e .  
. I  

a? 



,- 

L A S L  STACKS REQUlRX 
PosAtion 
Counter 

I'G BETA A 

1 - Blank c l e a n  f i l t e r  for Beta Background. 
i - Alpha Standai-d # 5605 
3 - Beta Stanaard + 7139 
4- L9 - Stacks as per master Sheet Attached 

:ALYSIS 

1 4 -  
2 5 -  
3 6 -  
4 7 -  
5 0 -  
6 9 -  
7 10 - 
8 .11 - 
9 12 - 
10 13 - 
11. 14 - 
iZ 15 - 
13 16 - 
14 17 - 
15 18 - 
16 19 - 
17 LO - 
18 2 1  - 
19 22  - 
20 23 - 
21 14 - 
22 L5 - 
23 L6 - 
24 L7 - 

18 - 
2 5 .  29 - 26 

STACK LOCATION STACK ID. ANALYZE FOR: 

CKR 
I, 

I 1  

TA-5G 
II 

11 

SIGMA 

TA-43 
I D  

I& 

I1 

I? 

U 

I1 

11 

TA-48 
De 

II 

I1 

11 

I D  

. .  

11 

48  

I D  

I1 

11 

FE-9 q,- r / -g  FE-10 
FE-11 
FE-12 
FE-14 
FE-16 

FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FE145 
FE-46 
FE-51: 
FE-54 

27 not  i n  t h i s  TA-21 401-PRO. 
t i m e .  



5 /1 -8 /78  AS PER MASTER 

STACK A N A L Y S I S  DATE - 5 /16 /78  
NBMBER 1 - BLANK FOR BACKGROUND 
NUMBER 2 - ALPHA SOURCE # 5605 
NUMBER 3 - BETA SOURCE # 7139 
NUMBER 4 - 29 STACKS AS PER MASTER SHEET ATTACHED 
T E N  M I N U T E  COUNT EACH I N S T A N C E  

/ O /  3 s - 0  
G 1 7 y Y b  

TA 2 1  - 401 PROCESS NOT I N  F0.R T H I S  DATE 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
1 2  
13  
14 
15  

. 16 
17  
18 
19 
20 
2 1  
2 2  
2 3  
24 
25 
26 
2 7  
28 
29 

0000048 
0006800 
0034552 
0000075 
000003 1 
0000086 
000042 1 
0000225 
00002 33 
0017911 
0000496 
0000654 
0000877 
0000952 
000056 1 
000068 1 
000066 1 
0000083 
0000629 
0001026 
0000529 
0000820 
0000600 
00001g0 
0000334 
0003044 
0008243 
00001 10 
000004 1 

00018 
34875 
00055 
0001 0 
00008 
00009 
00014 
0002 0 
00405 
00784 
00017 
0001 2 
00020 
0001 0 
00012 
00004 
0002 1 
00008 
00014 
00016 
00016 
00036 
00016 
00007 
00008 
00057 
00030 
oooog 
00023 

10000 
10000 - 10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

I .- 

I 



I 

B 

1 
2 
3 
4 
5 
6 

. 7  
8 
9 

10 
11 

. 12 
1 - J  
A d  

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

AXALYSIS DATE:5/25/78 

I 

COUNTER 
POSITION = 

LASL STACKS R E Q U I E I X G  BETA ANALYSIS 

STACK STACK 
LOCATIGX ID 

1 ~ l p h a  Source %- dpm 
2 Beta Source c 7137 7,420 dpm 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

. 18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

ANALV 2 E 
FOR : 

CHR 9030-A HFP 5/.5-12/78 
11 

11 
9030-9 
9030-C 

FE-2 
FE-3 

I 1  

I1 

TA-50 FE-1 5/5-12/78 
11 I1 

: 11 11 

S I G::LA 

TA-43 
I1 

II 

It 

11 

11 

I .  

I1  

TA-48 
11 

' 1 1  

I1 

11 

I1 

I1 

I1  

,. 
II 

11 

I 1  

TA-21 

FE-13 . 

FE-26 
FE-9 
FE-10 
FE-11 
FE-12 
FE-14 
FE-16 
Fe-24 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-37 
FE-4 0 
FE-4 5 
FE-46 
FE-51 
FE-54 
401 Process 

TH-234 
I1 

5/8 -E/7 8 

P-32 5/8-15/78 
I1 

11 

II 

11 

I t  

MFP 5/5-12/78 
11 

II 

I1 

II 

I1 

11 

11 

11 

11 

11 

I' 4/28/78-5/12/78 

. .  .. 

.. 

. .  

. .  

.. - 



LASL STACKS REQU I R I NG BETA ANALYS I S 
D A T E  OF A N A L Y S I S : 5 / 2 5 / 7 8  
SAMPLE DATE:4/28/78-5/15/78 

1 ALPWA STANDARC# 5604 10100 GPM 
2 BETA STANDARD # 7137 7,420 DPM 
9 THRU 28 A S  PER ATTACHED SHEET 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12  
1 3  
14 
1 5  
16 
1 7  
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

0007632 
0038305 
0000404 
0000748 
0000477 
0000765 
0000446 

0061312 
0001937 
0000987 
0001 047 
0001 449 
0001 006 
0001 145 
0001 170 
0000353 
0001 162 
0001 41 6 
0000978 
0001 140 

0000586 
0001 441 
0001610 
0000380 
0000328 
0000760 

0 0 0 0 ~ 7 0  

0001 322 

36836 
001 99 
00004 
00000 
00002 
0000~ 
00002 
00704 
01312 
00034 
00004 
00004 
00002 
00004 
00006 
00039 
00002 
00002 
0001 7 
00000 
0001 1 
00007 
00001 
00002 
00006 
00022 
00000 
00004 

10000 
10000 
10000 
10000 
1000002 
10000 
10000. 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 . 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

02 
02 
02 
02 

02 
02 
02 - 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 



i 

6 1  0000 1 50000 58f 0000 10 

0 1  



. .  . 

a - 

1 
2 

. 3  
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 - r.'l 
15 . 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26. 
27 

. .  

LASL STACXS REQCIRING.BETA AXALYSIS 

COUNTEZ 
POSITION !! 

1 Alpha Socrce !!S# 
2 Beta Source $3,139 - 
3 .  
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

15 

17 
18 
1s 
20 
2i 
22 . . 

23 
24 
25 
26 
27 
28 
29 

1 

14 . .  
. .  

I r ;  
.a. " 

. 
. .  

STACK 
LOCATIOY 

CMR 

n 
II 

TA- 5 0 
n 

.: II 

S I GE;IA 

TA-43 
II 

II 

I1 

- I1 

I1 

I1 

I1 

TA-48 
II 

-n 
II 

n 

II 

II 

II 

II 

II 

II 

TA-21 

STACK 
ID 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
FE-12 
FE-14 
FE-16 
Fe-24 
FE-11 
FE-12 
FE-13 
FF:-15 
FE-16 . 

FE-37 
FE-4 0 
FE-45 
FE-46 
FE-51 
FE-54 
401 Process 

ANALYZE 
FOR : 

n 

II 

11 

' I  

. 



J 

I .  

I 

1 
I 
I 
I 
1 

0 0 0 0 0 c 0 0 0 0 0 c 0 c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
O O O O O O O O O O O C G O O C O O O C O O O O O O O O O  
C C O O C O O O O O O C C O C C O O O C - F O O G O G O ~ ~ C  - - c ----- - c 0 o c  -- c 0 --Nu 0 0 0 0 0 c o > u .  

COCOCOCCOCCCCCOOCaQOGoooooooc' 
0 0 0 C C 0 C 0 0 C C C C C 0 C 0 C: i2 0 0 0 0 0 0 0 0 0 C I  c 0 c: c c oc 0 0 c c c c c 0 0 c C)  c3 0 c 0 0 c c 0 0 0 c 1 
0 0 00 c 00 0 0 c c c c.c 0 0 c 0 c> 0 c 0 0 c 0 0 0 0 0' 





U S L  STACKS REQUIRIXG 3ETA AXALYSIS - 

COUNTER - # POSITIGX !! 
/ 

1 Alphs. scurce * S'La5 
2 Beta S G C C ~  $ 7/34 

1 3 
2 4 
3 5 
4 6 
-5 7 
6 8 
7 9 
a 10 
9 11 
10 12 
11 1.3 
12 14 

15 
14 i6 
IS 17 
16 18 
17 19 
18 2G 
19 21 
20 22 
21 23 
22 24 
23 25 
24 26 
25 27 
26 28 
27 29 

1 2  
i r  

STACK STACX 
LOCATIOS ID 

CHR 
II 

II 

TA-- 5 0 
I 1  

. i 11 

S IGW4 
II 

TS*- 4 3 
II 

II 

I1 
. . -  

n 

I& 

II 

TAL 4 8 ' 
II 

'I1 

II 

I1 

11 

I1 

II 

II 

II 

I 1  

TA-21 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
FE-13 
?E-26 
FE-9 
FE-10 
FE-11 
FE-12 
FE-14 

Fe-24 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-37 
FE-4 0 
EE-45 
FE-4 6 
FE-51 
FE-54 
401. Process 

Fx-16 

LVALY ZE 
FOR : 

I 

MFP 
II 

II 

W 

II 

n 

TH-234 

P-32 
I1 

I1 

II 

II 

n 

II 

MFP 
n 

II 

II 

II - 
II 

II 

II 

I1 

II 

II 

I 1  

I 

I 

.. 
. .. . ._ 



. : .  .: 

01 0 00 7 0 L 2 35642 
02 0034320 00032 

000:3241 00020 
0009402 0000 j 

03 
04 
05 OOOO?O! 001 1 1  
Ob OG332;l 0000: 

00301 60 0000, 
0000244 0043: 

07 
05 
Oi 
10 
1 1  
12 
13 
14 
15 
16 
1 7  
18 
1 :I 

2 1  
22 
23 
24 
25 
26 
27 
28 
29 

26  

90414;3 
oooo>,o 
0000,1;j 
00003 10 
GO01201 
0000747 
0 00 0 .j i; 3 
00003s6 
0000073 
o o ~ g s j ~  
oooo.j:5 
0030432 
0000:;50 
0000553 
0300241 
ooir0119 
0001 235 
0000373 
0009052 
0000043 
00031 29 

01 10:. 
0001 7 
0001 6 
00010 
0001 7 
0001 4 
00024 
00013 
oooc)4 
O O O i  6 
0001 4 
0000.5 ' 
0001 4 
00015 
00003 
0000.5 
0001 1 
00010 
00007 
00005 
00020 

3 0  0000046 0001 3 

10000 
10030 
10000 
10000 
~0000 
10000 
10000 
10000 
10000 
10000 
10300 
10003 
10000 
1 oilllo 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1 c)ooo 
10000 
10000 
10000 
1 oooc) 
10000 
10000 
10000 

01 
01 
01 
91 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

: e  

1 

! @ 



LASL STACKS REOUI-SING BETA ANALYSIS 

i! - 

1 
2 

. 3  
4 
5 
6 
7 
8 
9 

10 
11 

. 12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2s 
26 
27 

'COUMTER 
POSITION 

STACK STACK 
LOCATION ID 

3 
4 
5 
6 
7 
8 
9 

10 
- 11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

CMR 
II 

II 

TA-50 
I 1  

1 11 

S I Gt4A 

TA-43 
II 

II 

II 

II . 

II 

I1 

- II - 

TA-48 
II 

. II 
II 

II 

II 

II 

II 

II 

II 

II 

TA-21 

9030-A 
9030-B 
9030-C 
FE-1 
FE- 2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
FE-12 
PE-14 
'FE-16 
Fe-24 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-37 
FE-4 0 
FE-45 
FE-4 6 
FE-51 
FE-S4 
401 Process 

AFALY ZE 
FGR : 

I 

. II 

II 

11 

I1 

I 

I 

I 



01 
02 
03 
04 
0.5 
06 
07 
3% 
04 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 - 

0007597 
0034721 
0000204 
0000304 
0000363 
0000321 
00001 93 
0003225 
0029870 
0002445 . 
00003 73 
0000385 
0000558 
0000361 
000043S 
0000498 
0000040 
0000799 
0000503 
0000524 
0000733 
0000543 
0000250 
0000532 
0001 672 
0000025 
0000075 
0000040 
ooooi 07 

35284 
00013 

00012 

0001 1 
0001 3 
14310 
00955 
00045 
00003 
00055 
00008 
00006 
00005 
00063 
ooooa 
OOOOb 
0001 1 
0000~ 
0001 2 
0001 9 
00003 
oooog 
0001 1 
00007 
oooog 
00002 
\00017 

00027 

00007 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
1ooc)o 
10000 
10000 
10000 
10090 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

. O l  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

. 01 
01 

' 01 
01 
01 
01 
01 



. '  

: . 
-. 

\ 

- - - 

1 
2 
3 
4 
5 
G 
7 
ti 
9 

la 
11 
12 

14 
1 5  
16 
17 
1s 
19 
23 
21 
22 
2 3  

1 3  - a  

- .  L i  
1- 

2 6  
27 

LASL STACKS ? X O U I R I N G  BETA ASALYSIS 

ANALYZE 
FOR : 

COUNTER STACK STACK 
POSITION + . LCCATIOY ID 

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

1 =  *a 

CMIi 
II 

II 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
FE-l. 3 
FE-26 
FE-9 
FE-10 
FE-11 
FE-12 
PE-14 

Fe-21 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-37 
FE-4 0 
FE-45 
FE-4 6 
FE-51 
FE-54 
401. Process 

.k1E-.16 . 

TA-50 
I t  

It 

TH-234 I t  6 / X -  12/75 

P-32 I t  " 
r t  

I t  

I1 

I t  

1; 

I t  

._ I t  

I t  

II 

I1 

. . .  I 6  

II 

TA-48 
I 1  

' I 1  

II 

It  

II 

II 

It 

I 1  

I t  

I 1  

II 

I t  

I1 . 
I t  

I1  

I t  

I 1  

I t  

TA-21 

I 

.. 
. .  .. - 

. .  



..'.A 
:::::I .... 

.... ...... . .  . .... 

.. . _... ... .. - 
... ..... ... . ...... - 
.... ... .. ...... ...... - 
... . .  . .. . .  

.. . . .  .... - 

. .  .. .. 

..... ... .... ... 

.. . . .  

.. . . .  . .... 

... 
... 

..... .... ..... 

... ... . ... .. ..... 

... .. . . . .  

.. . . .  .... 

..... ..... .. . .... 

..... ..... ..... ... - 

. .  .... . . . .. .. I 

. .. . .  . .  ..... 

L A S L  STACKS R E Q U I R  FiC, E E T A  A M L Y S ' S  
A N A L Y S I S  DATE:5 /19 /78  
S A M P L E  D A T E  : 6/2- 12/78 
1 ALPHA STANDARD ### 5505 10.350.0PM 
2 B E T A  STANDARD 7139 6 740 DPM; 
3 T H R U  29 AS PER A T T A C H E D  S H E E T  

01. 
02 
03 
04 
05 
06 
07 
08 
03 
10 
1 1  
12 
13 
14 
15 
16 
17 
13 
1 "  
20 
2 1  
22 
23 
24  
25 
26 
27 
28 
25 

00045 3 1 
0034;55 
0030202 
oxlo2.3*1 
000022i' 
,3000277 
0 0 0 0 1 ~ ~  
Oc)00227 
001 3720  
00007 15 
0000641 
0000433 
0 0007 5 3 
0000556 
0000641 
000054 1 
0000043 
0000624 
0 0 0 0 ~ 4 s  
0000434 
0001 020 
0000550 
0000405 
0001 039 
00073 15 
001 6501 
00001 15 
00001 40 
00001 03 

33359 
002 10 
0031 0 
03023 
0000$ 
00015 
00013 
00730 
0051j3 
00044 
0002 j 
00018 
00023 
00025 
00025 
00026 
00014 
0002 1 
00029 
00027 
02761 
00024 
00325 
00039 
00254 
00400 
0001 2 
00014 
00023 

13.300 
10093 
10030 
100.30 
10000 
10000 
10000 
10000 
1 ooco 
10000 
10000 
10000 
10000 
1ooc)o 
10000 
10000 
10000 
10000 
10000 
10030 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 2 
01 J 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 - 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

' : 

. .  

. .  
. .  .. 

I 

. .  

.. .. . . .  



I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

11 
12 
1; 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

1 0. 

COU?JJTER 
POSITIGY 

1 Alpha Source 
2 Beta SOL I -ce 

LASL STACKS IIE(ZUIR1NC- BETA ANALYSIS 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
17 
18 
19 
20 
21 
22 
23 
24 

- 25 
26 
27 
28 
29 

: E  .La 

STACK 
LOCATION 

Cf-IR 
II 

II 

TA-50 
I1 

._ I1 

S I G.'%i 

Tli-4 3 
I1 

I1 

I1 

II  

II 

II 

TA-4 8 
II 

. I 1  

II 

II 

II 

II 

I1 

I1 

I1 

II 

TA-21 

STACK 
ID 

9030-A  
9030-3 
9039-C 
FE-1 . 

FE-2 
FE- 3 
FE-13. 
FE-26 
FE-9 
FE-10 
FE-11 
FE-i2 
5-3-14 
FE-16 , 
Fe-24 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-37 
FE-4 3 
FE-45 
FE-46 
FE-51 
FE-54 . 

401 Process 

AYALYZE 
FOR : 

I 

- 5 

. .  



LASL STACKS R E G U l R l N G  BETA ANALYSIS 
DATE 
OF ANALYSIS:27-JUNE-78 
SAMPLE DATE:@/9-19/88 
1 ALPHA STANDARD 
2 BETA STANDARD 
3 THRU 29 AS PER ATTACHED SHEET 

01 
02 
03 
04 

. 05 
06 
07 
08 
09 
10 
11 
12 

. 13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

. 25 
26 
27 
28 
29 

0004743 
0034679 
00001 47 
0000299 
00002 06 
0000330 
00001 23 
00001 54 
001 11 34 
002 003 1 
0000425 
0000326 
0000547 
0000354 
0000438 
0000398 
0000048 
0000561 
0001 075 
000041 6 
0000533 
0000492 
0000420 
0000807 
0001 42 1 
0003604 
00001 12 
0000034 
0000088 

38289 
002 1 8 
0001 0 
00017 
0001 6 
0001 2 
0001 9 
005 1 7 
00601 
00306 
00008 
0001 2 
00012 
0001 8 
00019 
0001 8 
0001 0 
0001 0 
0001 7 -  
00026 
00033 
00022 
00032 
00028 
00048 
001 03 
00006 
0001 3 
0001 7 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



I 
LASL STACKS REQUIRING BETA ANALYSIS 

STACK 
LOCATION 

14 
15 
16 
17 
18 
19 
2 @  
21 
22 
23 
24 
25 
26 
27 

I1 

I1 

TA-50 
I1 

rde= 

S I G W 4  

TA-43 
I1 

I1 

II 

II 

I1 

I, 

I1 

TA-48 
I1 

.I1 

I1 

I1 

I 1  

I1 

11 

II 

I1 

I 1  

TA-21 

STACK 
ID 

9030-A 
9030-3 
9030-C 
FE-1 . 
FE-2 
4#=+ 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
FE-12 
FZ-14 
FE-lb 
Fe-24 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-37 
FE-$0 
FE-45 
FE-4 6 
FE-51 
FE-54 
401 Process 

ANALYZE 
FOR : 

MFP 
11 

11 

11 

11 

TH-234 

P-32 
11 

11 

11 

11 

II 

11 

MFP 
11 

11 

II 

II 

11 

11 

II 

11 

II 

11 

11 



01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
1 2  
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22  
23 
24 
25 
26 
27 
28 

000455 1 
00341 67 
0000222 
0000384 
0000204 
00001 68 

001 42 02 
0008 009 
0000276 
0000254 
0000434 
00002 7 1 
000032 1 
0000298 
0000028 
0000525 
0000500 
00003 10 
0000462 
0000495 
00001 88 
0000761 
0000648 
0000756 
0000047 
0000042 
00001 33 

0000123 

37511 
00409 
00009 
0001 8 
00020 
0001 6 
0001 2 
00975 
00225 
0001 6 
00022 
00017 
00012 
00020 
00028 
00009 
00015 
00014 
00009 
00075 
00027 
00017 
00022 
00015 
0002 0 
00005 
0001 2 
0002 3 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
0 1. 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

I 

i; 

. .  



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

.- 
2 =- 

. .  n FE-51 27 n 

28 n n 
I1 

. FE-511 
29 TA-21 401. Process 

.. _ .  - ,  

.. 

- . .  

.- 



V 

0 

0 

0 

0 

0 
DATE OF A N A L Y S I S  7/7/78 

0 
STACK F I  L T E R S  R E Q U I R I N G  B E T A  ANALYSIS 6/23-30/78 

01 ALPHA S T D  5604 
9 02 BETA S T D  7137 

10 M I N  CT TIME 
0 

01 
02 
03 
04 

3 

07 
08 
09 
10 
1 1  

0 

0 

12 
13 
14 

- ._ ' 15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 

' 26 
2 7  
28 
29 
29 
29 

0008 107 
003801 1 
00003 7 1 
00005 14 Gijuli4118 
0000447 
0000365 
0000483 
000608 1 
0000877 
0000598 

00006 13 
0000783 
0000648 
0000743 
0000586 
0000366 
0000491 

00005 08 
0000478 
0000488 
000049 1 
000053 7 
0000594 
0000600 
0 0 0 0 ~ ~ 0  
0000355 
0000309 
000043 1 
000365 1 
0000441 

36710 
001 71 
00002 - uooo3 
ooou2 
00008 
00004 
00286 
00271 
0001 2 

.. 0001 2 

0001 0 
0001 1 
00003 
00003 

uooo5 
00002 
00003 

0000~ 
00002 
00020 
oooog 
00004 
00000 
00006 
00003 
00001 
00006 
oooog 
000 19 
00007 

1 ouuu 
1 u0uo 
10000 
1 oouu 
10000 
10000 
1 ouuu 
10000 
10000 
10000 
10000 

10000 
10000 
10000 
10000 
10000 
10000 
10000 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1 ooou 
10000 
10000 

r 

02 
02 
02 
02 
03 
02 
02 
02 
02 
02 
02 

02 
02 
02 
02 

02 
02 
02 

' 02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

* 



c - 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

. 12 
1 3  &a 

14 
15 
16 
17 
18 
19 
23 
2 I. 
22 
23 
24 
25 
26 
27 

LASL STBCXS 3EOUIRING BETA ANALYSIS 

COUNTER 
POSITIOY 4 

STACK STACK 
LOCATION ID 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

16 
17 
18 
19 
2G 
21 
22 
23 
24 
25 
26 
27 
28 
29 

7 K  
A d  

CXR 
II 

II 

TA-5C 
11 - 

- II 

S I G.'J'&- 

TA-43 
II  

11 

II 

II 

II 

I1 

II 

TA-48 
II 

. II 

I1 

II 

II 

II 

11 

I1 

II 

II 

TA- 2 1 

9030-24 
9030-B 
9930-C 
FE-1 
FS-2 
€E-3 
€2-1.3 
FE-26 
F'E-9 
FE-10 
FE-11 
FE-12 
A L I  a77-14 
FE- I6 
Fe-24 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-37 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 
401 Process 

LVALY ZE 
FOR : 

P 

II 

II  

11 

I t  

II 

It  

II 

II 

I1 

II 

II 

11 

I 

. .  

- c 

. ... - .  



A N A L Y S I S  D A T E  - 7/17/78 - 
NUMBER 1 - ALPHA SOURCE - # 5605 
NUMBER 2 - B E T A  SOURCE - # 7139- 
NUMBER 3 - 29 - S T A C K S  FOR B E T A  COUNT - AS PER MASTER SHEET A T T A C H E D  

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

* -  - .  

4 
pi-3 

' i  
-. i 

0008996 
003 1672 
0000137 
0000274 
0000187 
0000300 
0000155 
0000 199 
0006849 
000362 1 
0000243 
0000241 
0000345 
0000228 
0 0 0 0 2 2-6 
0000303 
000002 1 
0000442 
0000447 
000032 1 
0000355 
.0000349 
00001 68 
0000797 
0000601 
0000545 
0000063 
0000037 
0000395 

33280 
00005 
00005 
0001 0 
00008 
00006 
00007 
00258 
0035 1 
0003 1 
00007 
0001 1 
00005 
00005 
00008 
00183 
00003 
00015 
00010 
00018 
00028 
oooog 
00007 
00004 
00017 
00008 
00007 
00008 
0001 1 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 ' 

01 
01 
01 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

14 
1 5  
1 6  
1 7  
18. 
19 
2.3 
2 1. 
2 2  
23 
2 1  
25 
25 
27 

1 2  
A d  

C:lR 
I1 

I 1  

TA-50 
I 1  

: I 1  

S IG?A 

TA-4 3 
I 1  

I 1  

I t  

I1 

I 1  

11 

I1 

TA-48 
I 1  

-11 

I 1  

I1  

I 1  

I 1  

I1  

I t  

11 

I 1  

TI?;- 2 1 

3030-A 
903G-3 
9030-c 
FE-1 
FE-2 
FE-3 
73-13 
FE-26 
FE- 9 
FE-10 
FE-11 
FE-12 
A I  a"-l4 
FE-J.6 
F e - 2 4  
FE-11 . 

FE-12 
FE-13 
FE-15 
FS-16 
FE-37 
FZ-4 0 
FE-45 
FE-46 
FE-51 
F2-54 
401 Process 

F-XALY 2E 
FOR : 

I1 

I 1  . 

. .  
. .  

.. . 



LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
10 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 

0000 1 
0000 1 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 1 
0000 1 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 1 
0000 1 
0000 L 
0000 1 
0000 L 
0000 L 
0000 L 
0000 1 

0 LOO0 
€0000 
soooo 
Loooo 
€0000 
goooo 
Loooo 
goooo 
L l O O O  
Loo00 
zoooo 
soooo 
Loooo 
srooo 
Loo00 
Loooo 
goooo 
€0000 
80000 
91000 
9L600 
L O Z  LO 
srooo 
60000 
zoooo 
60000 
9 LOO0 
01000 
89LZE 

zgooooo 
Lgooooo 
oLooooo 
60E0000 
L0~0000 
gL LOO00 
gz 10000 
6gZOOOO 
zzzoooo 
otrooooo 
ozooooo 
sgooooo 
~€00000 
gszoooo 
zgzoooo 
6EZ0000 
9 8 Z O O O O  
gzzoooo 
L L  zoooo 
68E0000 
L t l Z L Z O O  
Z € € l O O O  
69 10000 
1610000 
o g  10000 
z Lzoooo 
L 1 L O O O O  
ES60fOO 
QL06000 

6 1  
8Z 
L Z  
92 sz  
trz 
€ Z  
z z  
L Z  
o z  
61 
81  
LL 
91 
SL 

EL 
Z L  
L L  
0 1  
60 
80 
L O  
90 
so 
90 
€0 
10 
LO 

I 



1 
2 
3 
4 
5 
0 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 . 
19 
22 
2 i. 
22 
23 
24 

26 
27 

7 =  
A d  

I 
C-JL'X -7 E. ?, STACK STACX AXAL?! Z E 
POSITI3'J = -LOCATIOX ID FOR : 

3 
4 

6 
7 
8 
9 

10 . . 
11 
12 
13 
14 

16 
17 
13 
19 
2G 
21 
2 2  
23 
24 
25 
26 
27 
28 
29 

- 
3 

-I= 
- a  

CXR 
II 

I I  

TA-50 
II 

. II  

S I G!.iir! 
I I  

TA-43 
I1 

ll 

II 

It 

I I  

I 1  

TA-48 
I I  

. II 

II  

I 1  

II 

II 

11 

II 

II 

I1 

TA- 2 1 

3 0 3 0 --A 
9030-B II 

9039-C 
FE-1 
FE-2 
FE-3 
FE-12 TH-234 
FE-26 
FE-9 P-32 
FE-10 
FE-11 
FE-12 
&'I7 - 1 4 II 

FE- J. 6 l i  

Fe-24 
FE-11 . FFP 
FE-12 
FE-13 

FE-16 
FE-37 
FE-40 
FE-45 
FE-45 
FE-51 
F2-54 
401 ozocess 

V.F P 

I I  

I I  

I1 

II 

I I  

I 1  

I1 

II 

A h  A 

II 

I I  

I 1  

II 

I 1  

I1 

II 

11 

I I  

II 

I 1  

I1 

FE-15 

. .  

I 

. .  

.. . 



B E T A  A N A L Y S I S  FOR STACKS - 7/28/78 - 8/4/78 
NUMBER 1 - ALPHA SOURCE - # 5605 
NUMBER 2 - B E T A  SOURCE - # 7139 

A N A L Y S I S  D A T E  - 8/15/78 NUMBER 3 - 29 - STACKS A S  PER MASTER SHEET ATTACHED 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

0009878 
0030556 
00001 02 
00001 13 
0000118 
0000156 
0000081 

0014507 
0000288 
00001 74 
00001 85 
0000252 
0000154 
0000193 
0000257 
0000040 
0000037 
0000030 
0000063 
0000827 
00002 16 
00002 05 
0000235 
0007245 
0022606 
0000266 
0000075 
0000046 

000036 1 

33973 
00012 
00006 
00003 
0001 0 
0001 1 
00006 
00570 
00982 
00006 
00006 
00017 
00007 
00010 
0001 1 
0001 1 
0001 0 
00006 
00003 
00016 
00079 
00015 
00004 
00006 
00010 
00006 
00004 
00005 
00005 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01- 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26. 
27 

LASL STACKS REQUIRING BETA ANALYSIS 

STACK STACK 
LOCATION ID 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 - 
17 
.18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

CM R 
II 

II 

TA-50. 
I 1  

- 11 

S IGVA 

TA-43 
11 

II 

II 

11 

II 

0' 

11 
r 

~ ~ - 4 8  
II 

' I 1  

11 

I1 

I 1  

II 

I 1  

I1 

II 

II 

TA-21 

9030-A 
5030-13 
9030-C 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
F'E-12 
FE-14 
FE-.L 6 
Fe-24 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-37 
FE-4 0 
FE-45 
FE-46 
FE-51 
FE-54 
401 Process 

ANALYZE 
FOR: 

11 

11 

I 



B E T A  A N A L Y S I S  FOR STACKS FOR s % l X .  8/4/11/78 . 
NUMBER 1 - ALPHA SOURCE - # 5605 
NUMBER 2 - B E T A  SOURCE mi#  7139 
NUMBER 3 - 29 - A S  PER MASTER SHEET ATTACHED 

01 
02 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

000007 1 
0000044 

0010515 
0029357 
0000182 
0000227 
0000387 
00001 66 
0000093 
0000375 
001 2468 
0006474 
0000147 
0000142 
00002 1 2  
00001 39 
00001 83 
0000173 
0000029 
0000028 
0000028 
0000029 
0000277 
0000 194 
00001 60 
00002 1 1  
0000433 
000047 1 
0000036 
0000050 
0000229 

10000 
069 15 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1.0000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

00028 
00016 

32972 
00015 
0001 1 
00014 
00010 
0001 1 
0001 0 
0062 1 
00800 
00028 
00007 
0001 2 
u0003 
00006 
00004 
00014 
00004 
00006 
0000~ 
00005 
00037 
0001 1 
00003 
00007 
00007 
00008 
00006 
00006 
0001 4 

01 
01 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

i 



- 
1.- - 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

14 
15 
16 
1 7  
1 8  
19 
23 
2 I. 
22 
23 
24 
25 
25 
27 

1 7  
&-I 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
13 
i9 
2G 
21 

23 
24 
25 
26 
27 - 3 8  

2 9  

? -J 
- &  

STACK 
-7 1L 

9 0 3 9 -A  
9033-3 
9030-C 
FE-1 
?E-2 
FZ-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
FE-12 
* L I  Fl7--l{ 

FE- J. b 
Fe-24 
F E - l l  
FZ-12 
FE-13 
FE-15 
FE-16 
F5-37 
FE-4 0 
FE-4 5 
FE-4 6 
??E-51 
FE-54 
401 Trocess 

- .  

. .  



B E T A  A N A L Y S I S  FOR STACKS FOR 8/11-18/78 
NUMBER 1 - ALPHA SOURCE # 5605 
NUMBER 2 - B E T A  SOURCE # 7139 
NUMBER 3 - 29 - STACKS AS PER MASTER SHEET ATTACHED 

0.1 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

0010614 
0029308 
00001 1 1  
0000180 
00001 3 1 
0000151 
0000093 
0000240 
0014625 
0008 109 
0000157 
00001 63 
0000175 
0000161 
0000150 
0000182 
0000026 
0000024 
0000024 
0000029 
0000 194 
0000444 
00002 12 
0000428 
0000236 
000038 1 
0000028 
0000040 
0000101 

32427 
00006 
00008 
00006 
00013 
0001 0 
00005 
00222 
00826 
00025 
00023 
00007 
00014 
0001 0 
00012 
00007 
00003 
00002 
00006 
00005 
00030 
00006 
oooog 
00012 
00016 
00013 
00007 
00004 
oooog 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1-0000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

i 

i 

c -  



c; iF! ' 9030-i; 
- 9C30-3 

9030-c 
I t  

1k 

TA-5 0 FE-1 

.- :D 
: I ?  
-F 

1% 
r3 ' 4  
- 4  

TA-4 3 €E-9 
I 1  

II 

II C ) .  

FE-10 
FE-11 
t L - 1 2  

II FE-14 

Fe-24 
TA-48 FE-11 

II OF- I  i 
.#-" 

It  

FE-12 
FE-13 
FE-15 
FE-16 
FS-37 
FZ-4 3 
FE-45 
FE-4 6 
PE-51 
F2-54 
491 Prccess 

ANALY ZE 
F O X  : -- 

I 

I t  

. .  

I 



I .  .. S T A C K  A N A L Y S I S  FOR B E T A  - 8/18-25/78 AND 8 /21-28/78  
NUMBER 1 - A L P h A  SOURCE - i? 5605 
NUMBER 2 - B E T A  SOURCE - # 7139 
NUMBER 3 -- 23 - SAMPLES AS PER H A S T E R  SHEET ATTACHED 
A N A L Y S I S  D A T E  - 9/6/78 

. .  NOTE NUkiBEfi 8 - NOSMALLY I S  T A  50  - F E  - 3 - I T  !)ID NOT SHOW SO 
S I G M A  - 13 - MOVED U P A S  D I D  A L L  GTHEZ SAY0LES 

O! 
02 
03 
G 4  
0.5 
05 
07 
08 
Q9 
10 
1 1  
12 
? 3  
. I  -: 4 

c, 2 
17 
18 

- 19 
20 
2 1  
2 2  
23 
24 
25 
20 
2 7. 
28 

r '  

COO9678 . 33359 
03005 
00005 
'00002 
OG503 
00005 
001307 
0 c : m  
om1g 
OOOS7 
COO08 
OOOCr6 
OOCrG5 
ryJG,7L V U  

UOUiJij 
0030Lr 
00003 
00908 
00009 
00022 
00008 
oooc.5 
0001 1 
00006 
00355 
00003 
0001 3 
OC036 

10000 
1ooc)o 
10000 
1 ccoo 
19300 
10000 
i DO00 
1 ocloo 
19000 
10300 
10000 
10000 
10000 
I # .  i "rJ<ZO 

1 UUGU 
10.300 
10003 
10000 
1 ocoo 
10029 
10300 
10000 
10030 
10000 
10000 
10000 
1 OGOO 
10000 

O! 
'0 I 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
.O i 
O i  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

7 J i € - l 3 -  + - 

. .  . .  . . .. 



I 

i 

1 



. .. 

... . 

.... 

10 
LO 
LO 
10 
LO 
10 
LG 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
10 
LO 
10 . LO 
LO 
1 c 
LO 
10 
i c  

.! 0 
15 

CGOO 1 
3000 1 
COG0 1 
0000 1 
0000 1 
0000 1 
0000 1 
0000 1 
0000 1 
ocoo 1 
OOGO 1 
0000 1 
0000 1 
OOGC 1 
O@O@ 1 
CCCG 1 
0000 1 
Cc.00 1 
OeOO 1 
ccoo 1 
CQOO 1 
cc3c 1 
cz?oo 1 
cooo 1 
@scg 1 
~~~~ i 
k L # G U  1 
c..=ioo 1 
e. ,n r r-, 

0 LOGO 
foooo 
EGG00 
goooo 
~0000 
~0000 
goooo 
LOOGO 
0 LCOO 
LGOOO 
qccoo 
goo00 
f70000 
60000 
eoooo 
gCr200 
+coo0 
LGGCO 
gC!@.00 
f Loo9 
6Z8EO 
gczZ.0 
sa ,sQP "L" 

50000 
5 0 C O O  
c.y:;.vu 
9 l C X  
1 so?€ 

- - .em 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

._ 

18 
19 
20 
2 1. 
22 
23 
24 
25 
26 
27 

STACK STACX 
LOCATION ID 

ASALY ZZ 
FOR : 

I 1  9330-C 
TA-50 FE-1 

11 FZ-ll 
II FE-12 
11 vm-7 4 

FE- I b 
Fe-24 

TA-48 FE-11 
II FE-12 

& a 4  a. 

I 1  

I 1  

! 

- .  



B E T A  COUNTS FOR STACKS 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  

. 12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

0009403 
0029157 
0000093 
00001 03 
00001 25 
0000095 
0000060 
0052846 
0000546 
-0000 109 
0000142 
0000177 
0000096 
00001 38 
00001 25 
0000023 
0000029 
0000028 
0000027 
0000131 
0000082 
0000 168 
00001 63 
0000456 
0000035 
0000039 
0000 163 

32922 
00002 
00000 
oooog 
00010 
00001 
00005 
02897 
00027 
00003 
00003 
00005 
0000 1 
00005 
00008 
00001 
00005 
00002 
00005 
00007 
00002 
00003 
00001 
00003 
00001 
00002 
00005 

9/15/78 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

.- 



STACK STACX AXALY ZE 
LOCATION ID FCl i  : 

1 3 
2 4 
3 3 
4 0 
5 7 
0 .8 
7 9 
8 10 
9 11 

10 . 12 
11 13 
12 14 

14 16 
15 1 7  
16 18 
17 14 
18 26  
19 -- 
23 .-I 

2 1. 23 
22 24 
23 23 
24 26 

3 7  

2 €  - 3 g  

27 33 

1 :  
A d  

1 3  
- d  

3 :  
? 3 

C L  

L 2  - 

I 1  9030-C 
TA- 5 C! FZ-1 

I1 

I 1  

II  

I1 

II 

II 

TA-4 8 
It 

I 1  

I1 

I1 

I I  

I1 

I1 

I 1  

11 

FE-10 
FE-11 
FE-12 
AL.. 1': 
FE-I b 
3 2 - 2 4  
FZ-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-37 
FE-4 0 
r"z-4 5 
FE-46 
FE-51 

l77- ' 

1 :  

- .  
. .  



STACK SAMPLES B E T A )  
SAMPLE DATE:  9/8- 18/ 5 8 

A N A L Y S I S  D A T E :  9/22/78 
1 ALPHA STANDARD 
2 B E T A  STANDARD 
3 THRU 29 AS PER ATTACHED SHEET 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

. 22 
23 
24 
25 
26 
27 
28 
29 

0009674 
0029781 
0000055 
0000220 
0000104 
0000145 
0000068 
0000058 
002 1336 
0009320 
00001 28 
0000123 
0000124 
00001 29 
00001 32 
00001 46 
0000034 
0000172 
0000186 
0000366 
0000153 
0000286 
0000087 
00002 3 1 
0006835 
0024623 
0000144 
0000046 
00001 65 

33278 
00001 
00002 
00001 
00004 
oooog 
00018 
02235 
00035 
00003 
00005 
00001 
00005 
00003 
00013 
00001 
00007 
00014 
00653 
0001 2 
000 18 
00005 
00003 
00004 
00003 
00000 
00003 
00020 

00006 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



f 

1 
- 2  

3 
4 
5 
0 
7 
8 
9 

10 
11 
12 

14 
15 
16 

' 17 
18 
19 
2 0  
2 1. 
22 
23 
24 
25 
26 
27 

1 7  
- J  

3 
4 
5 
5 

& 
9 

10 
11 
12 
13 
14 
15 
16 
17 
l a  
19 
2G 
21 

23 
24 
25 
26 
27 

? :j .. I 

e- :s 
3 0  
.I 

9039-.Ti 
9039-3 
9030-C 
FE-1 

FE-26 
PE-9 
FE-10 
FE-:1 
FE-12 
* -  l77-14 

FE-J.b 
re-24 

FE-12 
FE-13 
FE-15 
FE-16 
FE-37 
FE-4 0 
FE-45 
FE-4 6 
FE-51 
TE-54 

FE-1 -- 1 

11' 4L IZE 
P O 3  : 

II 

. P-32 
I1  

11 

I1 

II 

li 

I 1  

. MFP 
I1 

I 1  

I1 

I1 

II 

I 1  

I 1  

I1 

II 

- ll 

401 Process tI 1 0 / 6  . /3/28 

.. . 



A N A L Y S I S  D A T E  - 10/20/78 
NUMBER 1 - ALPHA SOURCE - # 5605 
NUMER 2 - B E T A  SOURCE - # 7139 
NUMBER 3 - 29 - STACKS FOR 10/6-13/78 
AND 10/10/16/78 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 

. 20 
2 1  
2 2  
23 
24 
25 
26 
2 7  
28 
29 

0008874 
003 1260 
0000192 
0000493 
00001 36 
0000 107 
0000069 
000001 7 
001 1681 
001 1364 
00001 4 1 
00001 04 
00001 36 
00001 07 
0000120 
0000148 
0000029 
'00002 00 
00001 83. 
00001 60 
00002 1 1 
00002 02 
ooooog 1 
0000681 
0000244 
0000285 
0000020 
0000038 
00001 82 

33619 
00008 
00003 
0001 0 
00007 
00003 
000 10 
00003 
01357 
00112 
00007 
oooog 
00007 
00004 
00005 
00015 
00003 
00006 
00006 
00027 
00024 
00059 
00006 
00001 
00012 
00006 
00003 
00002 
00005 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 - 
01 
0.1 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
Oi 
01 
01 
01 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

14 
1s 
16 
17 
18 
19 
23 
z 1. 
22 
23 
2 1  
25 
2 6  
27 

1') - a  

>.:ET IC // > - 2 4 7 B  CX3 3 0 3 2-A 
11 9030-5 

. 9030-C 
i1 

11 

TA-50 Frl-1 / 0 / / 3 -  lO /Zb  
I 1  FE-2 11 

I 1  

TA-4 3 
I1 

I1 

II 

I 1  

I1 

I 1  

TA-4 8 
I 1  

' I 1  

I 1  

I1 

I 1  

I 1  

I1 

f1 

11 

I 1  

TF.- 2 1 

FE-26 
FE-9 
FE-10 
FE-11 
FE-12 
FZ-1,: 
€E-IO 
Fe-24 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FS- 3.7 
FZ-40 
FE-43 
FE-46 
FE-51 
FE-54 
401 Process 

- .  
.. . 



LASL STACKS 

D A T E  OF ANALYSIS:10-27-78 
1. ALPHA STANDARD 
2 B E T A  STANDARD 
3 THRU 28 AS PER ATTACHED SHEET 

I 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12  
13 
14 
15 
16 
17 
1.8 
19 
20 
2 1  
2 2  
2 3  
24 
2 5  
26 
2 7  
28  

00091 11 
0030403 
0000067 
0000168 
0000 1 02 
0000085 
0000045 
000903 1 
0001 192 
0000129 
00001 og 
00001 67 
00001 05 
0000129 
0000140 
000002 1 
0000181 
0000353 
00001 34 
0000773 
0000259 
00001 40 
0000255 
001 3875 
00357 1 1  
0000476 
0000199 
00o0191 

34174 
00006 
00003 
00007 
00002 

0001 1 
01 156 
00064 
00008 
00008 
0001 1 
00007 
00002 
00020 
00003 
00005 
00006 
00005 
00040 
00004 
00007 
00000 
00003 
00002 
00004 
00004 
00003 

00006 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

I 



i 

STACK STACA 
LOCATION ID 

AXALY Z S 
FOR : 



I a / a ~  -al) -I 0 

STACK F I L T E R S  B E T A  COUNT 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

0009 1 14 
0030840 
0000053 
0000129 
0000064 
0000047 
0000041 
0015369 
0000495 
0000141 
0000125 
0000128 
0000092 
0000151 
00001 3 1 
000002 1 
0000120 
0001 097 
00001 03 
0000227 
00001 04 
0000049 
00001 17 
0000438 
0001 849 
0000033 
0000039 
0000 13 1 

33155 
00009 
00007 
00004 
00003 
00006 
00004 
01539 
00024 
00004 
00002 
00002 
00003 
00004 
00007 
00006 
0000 1 
00006 
00001 
00009 
00007 
00002 
00001 
00007 
00004 
00002 
00001 
00012 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



1 
2 
3 
4 
5 
0 
7 
8 
9 

10 
11 
12 

14 
15 
16 
17 
18 
19 
2 :a 
z 1. 
22  
23 
21 
25 
26 
27 

1') 
--I 

J 

STACK STACX ASALYZS 
LOCATISN ID FC3: 

I 1  9 3 3 0 - c  
.-I.-. TA-59 I r,-1 

I 1  

TA-4 3 
. 

I 1  

I 1  

I 1  

I 1  

I 1  

TA-4 8 
I 1  

'11 

I 1  

I 1  

I 1  

I 1  

I 1  

I1 

11 

I I  

T2.- 2 L 

FE-26 
FE-9 
FE-1C 
FZ-li 
FE-12 
Fl7-lfi 

FE- J. b 
Fe-24 
?E-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-37 
FE-4 0 
FZ-35  
FE-46 
FE-51 
FZ-54 
401 Process 

*J-. * I  

I 1  

I 1  

I 1  

I I  

I 1  

11 

I 

. .  



81 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
2 2' 
23 
24 
25 
26 
2 7  
23 

0008@ 
0031 7 
00001 09 
0000226 
0000280 
00001 10 
0000036 
00082 12 
00003 12  
0000 13 1 
0000 1 16 
00001 36 
00001 19 
0000158 
00001 30 
0000027 

0000387 
0000 146 
0000176 
0000187 

0000553 
0001398 
0000035 
0000028 
0000257 

00001 68 

0000080 
3000 188 

388i 0 0  
00007 
00007 
0002 0 
00006 
00003 
01 136 
00024 
00009 
00008 
00005 
00002 
00008 
00017 
00005 
00003 
00006 
0001 1 
00013 
00004 
OQOO 1 
00006 
00009 
0000 1 
00002 
00006 
00008 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

i 



STAC% STACK AXALY 2 E 
LOCATIGN I3 

1 3 
2 . r  
3 5 
4 6 

C ? l 3  9 0 3 0-A 
I 1  

I 1  

9030-3 
9-330-C 
c1m TA- 5 0 r r-l 

FOR : - 

11 

a 10 
9 11 

10 12 
11 13 
12 14 

15 
14 16 
15 17 
16 18 
17 19 
18 2G 
15 21 
20 *- & 

2 1. 23 
22 2 4  
23 25 
2 4  - 26 
25 27 
26 28 
27 29 

1 2  
--I 

'? *J 

I 1  

TA-43 
I 1  

I 1  

I 1  

I 1  

I 1  

I1 

TA-48 
I 1  

. I 1  

I 1  

I 1  

I 1  

I 1  

I 1  

11 

I 1  

I1 

m- rk-2 1 

FE-26 
FE-9 
FE-10 
FE-11 
FE-12 
l.'2-1( 
Jj-3- J. b 
Fe-24 
FE-11 . 

FE-12 

FE-15 
FE-16 
FS-37 
PZ-4 3 
r r,-4 3 
FX-46 
FE-51 
IE-54 
$01 Process 

FE-13 

.-. 7.. 

1 

- .  
. .  .. . 



.Dn+i  a+ ct-aI,,s:d; 11-Ak-x 
. s . ~ ~ ~ ~ ~  a m t p  : / 3 - 1 3  j . ? e  

I ,  CI /;h 5 t-cl-&,.d 
=. dY-i~, S ~ U - C L U . ~  
>+L%, QJ ? + -  hH-ar.b,pd  LEU^ 

01 0008992 33418 10000 01 
02 0030277 0001 0 10000 01 
03 0000073 00002 10000 01 
04 0000137 00000 10000 01 
05 0000067 00006 10000 01 
06 0000076 00002 10000 01 

10000 01 07 0000030 00003 

0006533 00572 10000 01 
OOOO3 16 00026 10000 01 

n r 4 n n 
2 I U w 61 m i n k  

U 

09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

00001 09 
000007 1 
0000123 
0000077 
0000075 
0000080 
0000028 
00001 13: 
0000181 

00001 19 
00001 09 
000007 1 
0000137 
0000176 
0000525 
000002 1 
0000038 
0000 144 

ooooi  06 

00007 
00002 
0000~ 
00008 
00003 
000 12 
00000 
00003 
00008 
000 17 
000 15 
00002 
00001 
00004 
00003 
00006 
00000 
00002 
000 10 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 - 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

I 



1 
2 
3 
4 
5 
6 
7 
8 
9 

1 c  
11 
12 
13 
14 
15 
16 
17 
18 
19 
2: 
2 1. 
22 
23 
24 
25 
26 
27 

2 
4 

i 
5 

STACK STACK AXA5V ZE 
L G C A Y I G X  ID FOR : 

C T ?  
I I  

I! 

9 c 3 0 - l i  
9030-3 
9030-C 

T2-50 FE-1 II --. 6 I1 FE-2 &.L..*.pn 
G E - - 3  - a. &4<- 

7 

FE-26 
9 

10 
11 TA-43 I1 FE-9 p;T32 1 ( / / 3 ~  1./78 
12 FE-10 
? 2  FE-11 
14 FB-12 

FE- J. 6 
E'e-24 

16 

18 TA-4 8 FE-11 . 

15 FE-12 
FE-13 
FE-15 

2G 
21 
2 5  FE-16 

FE-37 
II FE-l! 0 23 

22 
FE-45 

25 €E-46 
I I  FE-51 2 7  

2 8  FE-54 
29 TI?- 2 1 401 Process 

-_ - -- 
S I €E-13 93-2 3 4 )$I/ .3 -1-"/% 

II 

I1 

I 1  

11 

11 
- 2  

II r7-7 ( 11 
A -  A 'I= 

i d  

II 

I 1  

li 

1 7  HiP ,+?-& 

II 11 

'11 11 

I I  

I 1  

I1 

II 

11 

11 

11 

11 

11 

11 

II 

II 

1- L 2  

I 1  

. .  

I .  

- .  
.. . 



NUMBER 2 - B E T A  SOURCE - # 7139 

A N A L Y S I S  D A T E  - 11/28/78 
SAMPLE D A T E  - 11/9-17/78 - AS N O T E 3  ALSO 11/13-29/78 

NUMB'ER 3 - 29 - A S  PER MASTER SHEET 

01 0010010 33506 10000 01 
02 0027134 00007 10000 01 
03 0000087 0000~ 10000 01 

-04 0000247 00004 10000 01 
05 0000418 00003 10000 01 
06 0000121 00004 10000 

9- 
07 0000040 00006 10000 

00014 10000 
0005475 00479 10000 

10 
1 1  
1 2  
13  
14 
15 
16 
17 
18 
19 
20 
21 
2 2  
23 
24  
25 
26 
2 7  
28 
29 

0000236 
00001 18 
ooooogg 
0000143 
00001 00 
00001 03 
0000098. 
0000020 
00001 09 
00001 14 
00001 08 
0000079 
0000117 
0000052 
0000062 
0000293 
0000430 
0000033 
0000026 
00001 ag 

00027 
oooog 
00004 
00003 
00003 
00005 
oooog 
00003 
00002 
00003 
0001 1 
oooog 
00008 
00006 
00002 
00006 
00004 
00001 
00001 
00038 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 . 

10000 
10000 
10000 
10000 . 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



.. 

1 
2 
3 
4 
5 
6 
7 
e 
9 

10 
11 
12 

I4 

16 
17 
13 
13 
23 
21 
22 
23 
2 4  
23 

27 

' I 7  
- a  

.I- 

I> 

" P  
L O  

5 
6 

I1 4330-C 
TA- 5 0 FE-1 

10 
11 
12 
13 
14 

1 5  
17 
13 
1 9  
2G 
2 1. 
25 

24 
2 5  
2 5  
27 
Z E  
2 9  

'I= 
A d  

"q L.: 

I I  

*I FE-54 I f  

TA- 2 1 401 Process 11 I I / I ~ -  1 2  178 

. .  

I 

I 

. .  

- .  
I 



~.._... 

r... ..... v::.:. _.. 

-. ...... ...... .._.._ ... 

...... ...... ...... _... 

-... ...... 
..... ....... 

.... ...... ..... -... 

_.. ...... ...... ..... 

.... ..... ....... _.__. -_ 

.... ...... ....-. ...... _.. 

E-::. ... .-. 

_... 
I. . ...... .... 

- .  .___ . 
v= 

c:::. ,._... ....... 

-... _..... ...... ..... 

..... ...... ...... ..... 

... .... ...... ..... 

... ..... ...... _..... _.. 

...... 
r.:: -.. 

..... ...... ..... ..... 

..... ..... ...... .... 

..... ..... ...... ... 

.... ....... 

'STACK A N A L Y S I S  FOR 1 1 / 1 7 / - 1 1 / 2 7 / 7 8  
N'JMaER 1 - ALPHA SOURCE # 56135 
NUEBER i - B E T A  SOURCE - + 7139- 

ANALYSIS B A T E  - 12/5/78 - 

;C1 0008604 34809 10000 01 
02 0029923 . 00005 10000 01 
03 0000068 00003 10000 01 
04 0000092 00005 1 oooc 01 
05 0000054 00004 10000 01 
06 0000060 00003 10000 01 . 

10000 01 07 0000057 00006 

!<UMBER 3 - 29 - AS PER M A S T E R  SHEET ATTACHED 
NUMaER 8 - IS A B L A N K  - T A  50 - RE 3 - NOT I N .  

T E N  M I N U T E  COUNT EACH I N S T A N C E  

~4 5 1 a n  k 
09 
10 
1 1  
12  
13 
14 
15 
16 
1 7  
18 
19 
20  
2 1  
2 2  
2 3  
24  
2 5  
26 
2 7  
28  
29 

0004 164 
0000283 
00001 11 
0000082 
00001 02 
0000082 
0000130 
00001 06 
0000027 
0000158 
0000 107 
00001 17 
00001 24 
0000126 
0000063 
0000232 
0000247 
0000535 
0000035 

00001 63 
0000026 

00480 
00040 
00003 
00002 
00004 
00003 
00004 
00002 
00001 
0002 2 
00002 
00047 
00006 
0001 0 
00005 
0002 1 
0001 1 
00008 
00006 
00007 
0301 9 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10003 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 . 

01 
01 
01 
01 
01 
01 

a 01 
01 
01 
O 1  .. 

.... ...... .... .... ... 

.-. ..... ..... ...... -.. 

_.... ...... 
-.. ,__._. 

..... ...... .... 

.... ..... ...... ..... 

.... ..... .... 

.... ...... ...... .... 

... ..... ..... ..... 

... ..... ...... 
...... ._. 

.._ . . . . . .  ...... 
v:: 

,____. ._____ .... 

.... ...... ...... .... 

[ ... ...... .... ..... 

I::::' ..... 

... ..... ...... . .  

.. - ..... ... .... 

-. ...... .... . . .  ... 

I 
...... ..... ..... ... 

.... .... ... ... 

.... ... ..... 



. .  



S T A C K S  12/8/78 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

0009373 
0027844 
0000123 
0000173 
0000075 
0000076 
0000039 
0000024 
0 0 1.049 0 
0000 107 
0000092 
0000085 
00001 00 
0000079 
00001 00 
00001 24 
0000027 
0000126 
0000124 
00001 03 
0000565 
0001968 
0007498 
0004732 
0004546 
001 1790 
D 00003 6 
0000028 
00001 69 

33731 
00005 
00002 
00003 
00004 
00001 
00005 
00009 
01275 
00010 
00003 
00010 
00005 
00003 
00004 
00012 
00006 
00004 
00004 
0000 1 
0005 0 
00004 
00004 
00007 
00003 
00003 
00003 
00002 
00015 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
O T  
01 
01 
01 
01 
01 

...... 

.._. ...... _.... ...... - 

- ’.... ...... ..... -.. 

.E... ...... ”_._ _... 

.... ...... -.... *... 

.... ...... ...... --...- 

~.-. ...... -__... ..... 

.... .... ..... ..... 

... ...... .__.. ...... 

... ...... ...... ..... 
-. 

<- ...... -..... L.... ... 

.... ,..... ...... 

.... )..... 

..... ...... ...... ..... 

.... ...... ...... ..... 

... ..... ..... ..... 

... ...... ...... ..... -. 

..... ...... ...... ... 

‘ z::.. ...... ...... ... 

..... ...... ...... .... 

...... .... ...... ... 

..... ...... ..... 

..... ..... . . . .  



I 

S STACKS FOR 12 1-8/78 AND 12/4/11/78 AS PER MASTER SHEET ATTACHED 
b b M k E R  1 - ALPHA d R C E  - # 5605 - 10,350 
NUMBER 2 - B E T A  SOURCE - # 7139 - 6,740 
NUMBER 3 - 29 - A S  PER MASTER SHEET 
A N A L Y S I S  D A T E  - START - 
01 
02 
03 
04 
05 
06 

' 07 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

-.$ 

0008949 
002935 1 
0000052 
0000167 
0000062 
0000037 
0000050 
0000024 
00028 18 
0000290 
0000095 
0000062 

0000073 
ooooogo 
00001 02 
0000027 
0000 106 
00002 03 
0000093 
00001 26 
00002 19 
00001 13 
00001 59 
00004 14 
0000530 
0000033 
0000023 
0000 184 

0000092 

33925 
00015 
00008 
00006 
00003 
00005 
00004 
00006 
00470 
00016 
00003 

0001 1 
00005 
00004 
0001 1 
00002 
00001 
00003 
00004 
00008 
00043 
00000 
00004 
0000 1 
00003 
00003 
00003 
000 13 

00005 

12/15/78 - 1633HRS 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
Q)JJ&d 01- - 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

I 



. .  

1 
2 
3 ' 4  - - 
3 
0 
7 
s 
5 

10 
11 
12 

14 
15 
15 
17 
13 
19 - 
20 
2 I. 
22 
23 
24 
25 

27 

1 2  
- 4  

- .P  L G  

3 
.4 

11 

I 1  

I t  

TA-48 
I1 

'11 

I 1  

I 1  

I 1  

I 1  

11 

I 1  

. . I1 

I 1  

- 7 -  If-. 21 

1 

. .  

I 



.. 

1 
2 
3 
4 '  
5 
6 
7 
8 
9 

10 
11 
12 

14 
1 s  
16 
17 
12 
12 
2.3 
2 1. 
2 2  
23 
21 
25 

1 3  
- a  

I t  

I 1  

I 1  

I 1  

I 1  

I 1  

II 

I 1  



. -. , ' _  . 

B T A  OUNTS FOR 12 /8 / -1  /78 AND 12/11/ -18/78 ~WMR i - EUWA SOURCE - 5 z 05 
NUMBER i - B E T A  SOURCE - # 7139- 
NUMBER 3 - 2 1  - AS PER MASTER SHEET ATTACHED 
TA 2 1  - NOT I N  FOR T H I S  DATE-  
T A  50 - # 3 - A B L A N K  

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
2 2  
2 3  
24 
25 
26 
27 
28 

0009252 
0028144 
0000074 
0000393 
OOOOOBg 
0000022 
0000068 
000002 1 
001 0685 
0000224 
00001 07 
00001 08 
00001 07 
000009 1 
000001 9 
00000 19 
0000022 
0000140 
0001381 
00001 06 
0000 13 1 
0000123 
0000151 
0000366 
0005447 
0023834 
0000097 
0000042 

33770 
00003 
00003 
00006 
00008 

00006 
00005 

00007 
00940 
00018 
00007 
00009 
00005 
00007 
00008 
00007 
00001 
00002 
00001 
00010 
00012 
00013 
00005 
00006 
00006 
00002 
00003 
00010 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 

01 - 
01 
01 
01 
01 
01 
01 
01 

' 01 
01 
01 
01 
01 
01 
01 
01 
-01 
01 
01 
01 
01 

O 1  &kL& - 

! 

I i 



- - - 

1 
2 
3 
/ .  7 - 
3 
6 
.7 

8 
4 

1c 
11 
12 
13 
I: 

- 1 5  
17 
13 
19 
20 
21 

23 
24 
25 
26 
27 

,- 
I> 

22. 

s C:<r c e 

- 
n-- L z - 2 3 4  

2-32 
II 

11 

11 

II 

11 

1: 

11 

11 

II 

11 

11 

11 

-11 

I1  . 

1 

, 



. . .  . . .  

I 

... ..... ..... ... 
.. I 

.... . .  .... ... 

.--. ..... 
... . .... :J 

. .  .... . .  . .  

.... ..... .... .... 

.... ..... ..... ..... 

... ...... ...... ..... 

.- ...... ...... ..... .-. 

...... ...... ...... ... 

..... ...... ...... .... 

.... ... . . .  . .  

.... ..... ...... ..... 

.... ...... ...... ..... 

.... ...... ....... .... 

... ...... ... ... 

LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
L O  

IVD!8 1; 
LO 
LO 
LO 
LO 
LO 
LO 

k LO 

0000 1 
0000 1 .  
0000 1 
0000 L 
0000 1 
0000 1 
0000 1 
0000 1 
0000 1 
0000 1 
0000 1 
0000 1 
0000 1 
GOO0 1 
coo0 1 
0000 1 
0000 L 
,0000 1 
0000 1 
0000 1 
ocoo 1 
6886f--.--- 
0000 1 
0000 1 
COOC 1 
0000 L 
0000 1 
0000 1 
ooco 1 

goooo 
soooo 
tlG000 
20000 
goooo 
goooo 
6COOO 
1 LOO0 
z1000 
60000 
ECOGO 
soooo 
zoooo 
zoooo 
~0000 
€0000 
LOOGO 
60000 
soooo 
0 1000 
LE300 
- € e a 3 5  
20000 
60000 
900GO 
sccoo 
foooo 
soooo 
Z t l l E E  

6200000 
s 100000 
EEcoooo 
~ € ~ o o o o  
99SOOOO 
86 Lb900 
Etlzcooo 
50 LOO00 
0L10000 
2800000 
6LOOOOO 
€ 9  LOO00 
8200000. 
9 1c)0000 
+rsooooo 
1 Szoooo 
6 LEO000 
ELLoooo 
8620000 
Zf zoooo 

- 51 
8Z 
L Z  
9 2  sz 
t lZ  
€ 2  
Z Z  

. 1 2  
o z  
61 
81 
L 1  
91 
s1 
$ 1  
E l  
2 1  
1 1  
01 

... .... ...... . . . . . . .  ... 

I 

. .  ... 

..... .... ..... , ... 

.... . . .A ..... 1 ... 

..- ...., ... ..... 

... _ _ _ _ _  ..... .... , 

..... ...... ...... ... 

...... ...... ...... 

..... ...... ...... .... 

..... ... ...... ..... 

..... ...... ..... ...... 

... ..... ....... ..... 

... .... .... .... 

..... ...... ...... ... 

..... ...... ...... .... 

..... ...... ..... .... 

..... ...... .... ... 

...., ....__ ...... ...- 

..... ...... ...... ..... 

..._ _ _ _ _ a  
'::3 

.- 
.::2 ....,I 

...... ...... I . . .  ...- 

...... .... I 



1 
3 
- 
3 

- 4  - 
5 
€ 
7 
8 
4 

13 
11 
12 

14 

15 
17 
18 
19 - 
20 
21 
22 
23 - 74 
2 5  
;c 

27 

1 7  
- 4  

. -  
A >  

- u  

I '  



S T A C K S  FOR B E T A  CCUIU'T 
FOR 1 2 / 2 2 - 2 9 / 7 8  

G 1  
02 
03 
Or; 
C5 
06 
07 
09 
09 
10 
1 1  
1 2  
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
2 4  
25 
26 
2 7  
28 

0009309 
0028883 
0000075 
000055 1 
0003143 
0006 17 1 
0002722 
0000045 
00001 24 
0300022 
0000036 
0000024 
0000032 
00001 10 
00001 3 1 - 
0000147 
0000034 
0000357 
0000391 
0000188 
0000257 
00002 2 3 
0000626 
0000379 
0000520 
0000550 
0000036 
0000G27 

2 9 .  0000052 

3375 1 
00010 
00005 
oooor; 
00004 
00847 
00023 
0000; 
00003 
0001 1 
00003 
00005 
00003 
00006 
00007 
0002 1 
00006 
00002 
00006 
00003 
0001 1 
00006 
00002 
00003 
00008 
00004 
00005 
00005 
00007 

10000 
IO000 
1 ocjoo 
lOO!JO 
10000 
10000 
T 0000 
10000 
10000 
1 coo0 
10090 
10000 
?OOOO 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

.... 
.... ... 

.... ...... ....- ..... 

.._ . . .  ..... 

.... ...... .... 

..... .... ...... ... 

..... ..... .... ... 

..... ...... ..... .... 

..... ...... ..... .... 

... .... ...... ..... 

..... ...... ...... .... 

.... ...... ..... 

... 

.... 

... .... 

... 

I 

... 



1 '  
2 

5 
6 
7 
8 
4 

10 
11 
12 

14 

l u  
17 
13 
19 
23 
21 
22 
23 
21 
25 

, 26 
27 

1 3  
- a  

3 -  
L 3  

P 

11 

11 

11 

I t  

11 

I t  

11 

11 

11 

I 



R e w W L a b  Counsel 

STACKS 1/11/79 - 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  

. 12 
13 
14 
15 
16 
17 
13 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

0008497 
0030289 
0000133 
0003450 
0000160 
0000037 
0000076 
0000022 
0006 186 
00066 18 
ooooogo 
0000036 
0000098 
ooooogo 
0000092 

0000022 
0000133 
0000148 
00001 14 
0000459 
0000129 
0000326 
0001 248 

002955 1 
0000093 
0000048 
0000065 

00001 19 

00092 18 

345 04 
000 10 
00002 
00013 
00006 
00003 
00004 
00012 
00962 
00083 
00006 
00005 
00005 
00004 
00003 
0002 1 
oooog 
00005 
00007 
00020 
000 15 
00004 
00002 
00004 
00007 
00005 
00006 
00002 
00032 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01' 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



I 

L Z  

c z  
5 2  
CZ 
2 2  
'I 2 
C Z  
6T 
S T  
LT 
4 7  
E T  
5 T  

ZT 
TT 
OT 
5 
8 

2 7  a" 

.-- 
C L  



L A S L  STACKS 

SAMPLE DATE:  1/5-15/79 
D A T E  OF A N A L Y S I S :  1/19/79 
1 ALPHA STANDARD 
2 BETA STANDARD 
3 THRU 29 A S  PER ATTACHEE~ SHEET 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

00086 1 o 
0031118 
00001 19 
0007947 
00002 85 
0000022 
0000058 
000003 1 
001 0095 
0000538 
0000157 
000006 1 
00001 18 
000009 1 
0000127 
00001 15 
0000020 
00001 00 
0000332 
0000078 
00001 62 
0000125 
0000122 
0000 142 
0000497 
0000602 
0000029 
0000027 
0000 165 

33532 
0001 3 
00005 
00054 
00004 
00006 
00004 
00005 
01608 
00029 
00014 
00006 
00006 
00006 
0001 0 
00013 
00010 
00004 
00002 
00005 
00015 
00004 
0001 1 
00003 
00003 
00002 
00000 
00004 . 

000 12 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

Reviewednab Coun 
Publicly 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

I 



/ 
/ 

\..\, / 
.. 

1 
2 
3 

- 4  
5 
6 
7 
8 
9 

10 
11 
1 2  

14 

1 5  
17 
12 
15 
23 
2 2. 
22 
23 
2s 
2 5  

27 

1: 

- . - 
i.3 

- r  
L O  

I 

. .  



- 1  1. P / I > h 4  rt-d-f *, 3 S L ~ / r 2 ’ 1  d A  r -c .2L-d  69 2- && &&J-- 
10000 01 
10000 01 

01 0008834 33631 
02 0029937 0001 0 _ _  
03 0000083 00004 10000 01 
04 00029.98 00010 10000 01 
05 0000234 00002 10000 01 
06 0000034 000 10 10000 01 
07 . 0000067 00008 10000 01 
nb 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
2 2  
23 
24 
25 
26 
27  
28 
29 

- 
0005968 
0000369 
00001 66 
0000167 
ooooog!3 
0000075 
ooooog8 
00001 00 
.0000032 
0000043 
0000044 
0000042 
0000125 
00001 08 
0000293 
0000227 
0000 168 
0000292 
0000014 
000003 1 
0004090 

nnnnd 
00993 
00023 
00020 
00008 
00006 
00005 
00006 
oooog 
00002 
00002 
00005 
00006 
00025 
00005 
00007 
00004 
00003 
00005 
00004 
00006 
00023 

- 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

-Bt & h a t  

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 . 

01 
01 
01 
01 
01 
01 
01 

. .  
1 

! 



Review&/La b Counsel 
Publiclv Releasable - 

. -  



STACK A N A L Y S I S  FOR B E T A  FOR l/i9-29/79 AND 1/22/29/79 
N U H E R  1 - ALPHA SOURCE 
NUMBER 2 - B E T A  SOURCE 

CMR - W I N G  # 9 - NOT CHANGED T H I S  P E R I O D  

ReviewWLab CWn 
Publicly f?ebsabk21 & : .. 

1% 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 
2 
13 
14 
15 
16 
17 
18 
19 
20 
21 

0008694 
0029784 
0000055 
0000080 
0000035 
0004080 
0003673 
0000200 
00001 14 
00001 86 
00001 13 
0000163 
0000 129 
0000027 
0000 1 7.0 
0000266 
0000167 
00001 85 
0000162 
0000163 
0000548 

33535 
0001 1 
00030 
0003 1 
0001 1 
00569 
0002 1 
00002 
00007 
00007 
000 15 
00006 
000 14 
00003 
000 16 
oooog 
00008 
000 13 
00009 
00003 
00016 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

22 0000309 . 00002 10000 01 
23 0000607 00008 10000 01 
24 0000042 00004 10000 01 
25 0000020 00004 10000 01 
26 0000348 00006 10000 01 

1 

f 

I 



1 
2 
3 
4 

6 
7 
8 
5 

13 
11 
12 

14 

16 
17 
IĈ  
15 
23 
2 1. 
22 

2 4  
25 

27 

- 
3 

1 7  
- 4  

.I- 
‘3 

23’ 

- r  L t  

.. 

11 

11 

I1 

11 

I I  

I I  

II 

II 



STACK BETA COUNTS 
FOR - 1/31/79 - 2/2/79; A S  PER MASTER SHEET 

ATTACHED 
NUMBER 1 - ALPHA SOURCE- # 5605 
NUMBER 2 - BETA B l E l g Z X  SOURCE - # 7139 
NUMBER 3 - 29 - STACKS A S  PER MASTER SHEET 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2.9 

0003570 

0000056 
0000049 
0000033 
0000073 

0004033 
0000935 
0000072 
0000089 

0000065 

0000067 
0000030 
0000042 
0000057 
0000042 
0000095 
0000066 
0000045 
0000156 
0000226 
0000257 
0000028 
0000023 
0000034 

0029081 
0000096 

0000023 - 

0000068 

0000062 

33957 
0001 1 
00004 
00003 
00005 
0001 0 

00008 
00616 
0001 2 
00003 
00014 
0001 0 
00006 
00003 
00017 
0001 2 
0000s 
00002 
00005 
00002 
00004 
00031 
00007 
oooog 
00007 
00004 
00002 
00007 

00006 

10000 
10000 
10000 
10000 
10000 
1 DO00 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
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1 
2 
3 . . -  
i 
3 
- 
6 
7 
8 
5 

10 
11 
1 2 .  

14 

‘6 
17 
13 
19 - 
2 3  
2 1. 
22 
23 
2: 
23 

27 

1 7  
- a  

1 -  

I 3  

- e  L =  

I 



L A S L  STACKS ( B E T A I  

SAMPLE D A T E :  2/2-12/79 
D A T E  OF A N A L Y S I S :  2/16/79 
1. ALPHA STANDARD 
2. B E T A  STANDARD 
# 3 THRU 29 AS PER ATTACHED SHEET 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

0009056 
0030273 
0000067 

0000072 
0000045 
0000064 
0000040 
0009096 
0000923 
00001 2 1 
0000069 
0000123 
0000066 
ooooogg 
00001 58 
0000028 
0000120 
0000180 
0000082 
0000229 
0000157 
0000245 
0000777 
001 0436 
003 3 37 2 
0000092 
000003 1 
OOOOO6 1 

0000092 

34140 
00012 
00003 
00005 
00004 
00014 
00007 
00006 
00704 
00015 
00013 
00003 
00007 
00008 
00014 
00192 
00007 
00002 
00004 
00004 
00007 
00002 
00004 
00007 
00002 
00004 
00004 
00005 
00010 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 . 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
-1 0000 
10000 
10000 

01 . 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

01 
01 
01 
01 
01 

01 ~ 
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22 
23 
24 
23 
26 
27 

I1 . 

,I 

I I  
.' I 

I 

II 

I I  . . . .  :< _.. . .  
- _. 

TE-234 

P-32 
I1 

11 

11 

II 

11 

I1 

. -- F 2 
I1 

II 

I 1  

II 

I 

I1 

I 1  

II 

I I  

II 

I 1  

' .  
I 



STACKS FOR BETA - 2/9-16/79 
NUMBER 1 - ALPHA SOURCE - # 5605 
NUMBER 2 - BETA SOURCE - # 7139 
NUMBER 3 - 29 - STACKS A S  PER MASTER SHEET ATTACHED 

01 
02 
03 
04 
05 
06 
07 
08 
09 

10 
11 
1 2  

14 
15 

18 

13 

16 
17 

20 
2 1  
2 2  
2 3  
24 
2 5  
26 
2 7  
28 
29 

1 9  

0008899 
0030310 
0000069 
0000683 
00003 14 
0000020 
0000094 
0000052 
0020151 
0000375 
0000132 
0000068 
00001 24 
0000 107 
0000 143 
0000 168 
0000034 
0000 164 
0000898 
00001 03 
0000248 
00001 78 
0000320 
0001 44 1 
0000369 
0000470 
0000040 
0000024 
0000095 

33452 
oooog 
00004 
00007 
oooog 
00008 
00010 
oooog 
05326 
00019 
00008 
00007 
OOOG5 
oooog 
00005 
00034 
00007 
000 15 
00003 
00005 
00010 
00004 
00002 
00005 
00006 
00005 
00003 
00305 
00015 

10000 
1000’0 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10900 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

t -  

c 



* 
1 
2 
3 
c 
5 
6 
7 
8 -  
9 
10 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25  
26 
27 

- e  
IL 

,' 

, RevieWLab Counsel 

. LASL STACKS RSCYl?I!;G RSTA AXALVSTS 

1 -: 5605 - A l p h a  source - 10,350 t5 /m.  
2 - 7139- - Beta  source - 6,75.C C/m 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  
10 - 

. 11 - 
12 - 
13 - 

. 14 .'-- 

15 - 
16 - 
17 - 
18 - 
19 - 
20 - 
21 - 
22 - 
23 - 
24 - 
25 - 
26 - 
27 - 
29 - . 28 - 

STACK LOCATION 

CHR 
e* 

11 

TA-50 
mm 

61 

S I GMA 
a1 . 

TA-43 
u 

I* 

66 

U 

. #I 

m 

TA-48 
me 

I# 

II 

U 

@I 

I 

u 

I O  

TA- 21 

STACK ID. 

9030-A 
9030-B 
9U30-C 

FE-2 
FE-3 
FE-13 - 

FE-26 
FE-9 
FE-10 
FE-11 
PZ-12 

FE-16 
FE-24 
FE-11 
FZ-lL 
FE- 13 
FE- 15 
FE-16 
FE-38 
FE-40 
FE145 
FE-46 
FE-51 
FE-54 . 
401-PRO. 

F E - ~ .  

FE-14 . 

I 

. .  

.. .. 
._ 



S T A C K S .  2/16-  
ALPHA SOURCE 
B E T A  SOURCE 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
1 2  
13 
14 
15 
16 
i 7  
18 
19 
20 
2 1  
2 2  
23 

. 24 
25 
26 
2 7  
28 
29 

0009702 
0028406 
0000068~ 
0000200 
0000065 
0000027 
000007 1 
0000030 
0014765 
0000823 
0000095 
0000063 
0000 100 
0000 135 
0000105 
0000096 
0000040 
0000089 
0000560 
00001 1 1  
0001043 
0000 185 
0000187 
0001881 
0010625 

0000227 
0000064 
00001 03 

002 0908 

2 / 2 6 / 7 9  
5605 10,350 i/M 
7139 6750 D I M  

32407 
00013 
00005 
00008 
00006 
00005 
0001 1 
00010 
033 15 
00035 
00001 
00007 
00007 
00004 
00008 
00008 
00005 
00005 
00006 
00016 
01508 
00004 
00004 
00003 
00005 
00005 
00005 
00006 
00023 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 , 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1 0 0 0 0 ~  
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
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?i 

1 
2 
3 
4 
5 
6 
7 
0 '  
9 
10 
11 
i2 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2 6 .  
27 

. LASL STACKS R.EOI.!lRI:;G BETA ANALYSIS 

1 -. 5605 - Alpha source - 10,350 d/m. 
2 - 7139 - Beta source - 6,75.0 d/m 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  
10 - 
11 - 
12 - 
13 - 
14 .L 
15 - 
16 - 
17 - 
18 - 
19 - 
20 - 
21 - 
22 - 
23 - 
24 - 
25 - 
26 - 
27 - 
28 -. 
29 - 

STACK LOCATION 

CMR 
mm 

I1 

TA-50 
II 

I1 

S I Gi-iA 
0 . 

TA-43 
41 

W 

" . 
U 

. II 

u 

TA-48 
m. 

#I 

I1 

U 

n 

TA- 21 

STACK ID. 

9030-A 
9030-B 
9030-C 

FE-2 
FE-3 
FE-13 
FE-26 
FE-3 
FE-10 
FE-11 
ZE-12 
FE-14 . 
FE-16 
FE-24 

FE-1L 
FE-13 
FE-15 
FE-16 
FE-3 8 
FE-40 
FE145 
FE-46 
FE-51 
FE-54 . 
401-PRO. 

FE-1 

FE-11 

.. .. .- 



STACKS (BETA)  

DATE OF ANALYSES:2/23/79J3/5/79 
O A T €  OF ANALYSES:3/13/79 
1 ALPHA STANDARD 
2 B E T A  STANDARD 
3 THROUGH 29 A S  PER ATTACHED SHEET 

01 
02 
03 
04 
05 
06 
07 
08 li’ I 

12 

14 
15 
16 
17 
18 
I 9  

13 

20 
2 1  
22  
2 3  
24 
25 
26 
2 7  
28 
29 

0009 194 
0029069 
0000230 
0000264 
ooooog 1 
-000005 1 
000007 1 
0000025 
0024874 
0041 760 
0000167 
0000122 
00001 74 
0000094 
00001 42 
0900162 
0000043 
0000121 
000096 1 
00004 18 
0000337 
0000 13 1 
OOOOd76 
0000250 
0002200 
0005884 
0000039 
0009028 
0000056 

32777 
0001 0 

00005 
00003 
0001 0 
00008 
00005 
02886 
00093 
00008 
00015 

00006 
0001 1 
0002 0 
00004 
00004 
0001 1 
00005 
00006 
00005 
00009 
00004 
00004 
00009 
00005 
00007 
00023 

00008 

00006 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

Publicly 

! .  

f - 1  



?F 

1 
2 
3 
4 
5 
6 
7 
8 .  
9 
lU 
11 
iZ 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

. 24 
25 

27 
2 6 .  

. LASL STACKS REOUIRXI;G RSTA ANAL'I.SIS - 
1 -- 5605 - Alpha source - 10,35C a/m. 
2 - 7139 - a e t a  source - 6,75.0 d/m 

3 -  
4 -  
5'- 
6 -  
7 -  
8 -  
9 -. 

10 - 
11 - 
12 - 
13 - 

. 14:- 
15 - 
16 ._ - 
17.- 
18- - 
19 - 
-20 - 
21 - 
-22 - 
23 - 
28 - 
25 _- 
26 - 
27 - 
29- - . 2 8  

STACK LOCATION 

CMR 
I 

#I 

. .  TA-50 
I1 

M 

S I G M A  . 
ID . 

TA-43 
n 

U 

'1 . 
Y 

I 1  . 

n 

TA-48 .. 
W 

I1 

U 

n 

M 

L 

I 

bI 

U 

TA- 21 

STACK ID. ANALYZE FO3: 

9030-A MFP 
9030-B 
9030-C 

.D 

I f  

. *I FE-1 

FE-2 6 
FE-9 
FE-10 
FE-11 
?E-12 
FE-14 - 
FE-16 

I D  

U 

W 

I1 

.. 11 

. .  

FE-24 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-3 8 
FE-40 
FEy45 
FE-46 
FE-51 
FE-54 . 
401-PRO. 

U 

11 

II 

*I 

ll 

M 

I 

D I  

I 1  

. .  .- 



STACKS B E T A  A N A L Y S I S  FOR - 3/2-9/79 
k M k E R  1 - ALPHA SOURCE - # 5605 
NUMBER 2 - B E T A  SOURCE - # 7139 
NUMBER 3 - 29 - F I L T E R S  A S  PER MASTER SHEET ATTACHED 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 
1 2  
3 
14 
15 
16 
7 
18 
19 
20 
2 1  
2 2  
2 3  
24 
25 
26 
2 7  
28 
29 

0008838 
0030151 
00001 68 
0002 126 
0000074 
0000070 
00001 2 1  
0000020 
002 1542 
00079 11 
0000133 
0000088 
0000 146 

00001 14 
0000140 
0000034 
00001 14 
0000256 
0000120 
00001 73 
00001 80 
0000077 

0001461 
0000842 
0000034 
0000040 
0000072 

0000096 

00001 26 

33520 
00016 
0001 2 
00019 
00007 
00012 
00007 
00013 
02261 
00046 
0001 0 
00006 
00012 
00005 

00015 
00004 
00005 
00004 
00006 
00076 
00034 
00006 
00003 
00002 
00007 
00004 
00002 
00007 

00005 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
19000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



P 

1 
2 
3 
4 
5 
6 
7 
8 -  
9 
10 - 
11 
i2 
13 
14 
15 
16 
17 
18 
19 
20 

. 21 
22 
.23 
24 
25 
2 6 .  
27 

,' 

STACK LOCATION 

3 -  CKR 
4 -  
5 -  
6 -  . TA-50 
7 -  
8 -  
9 -  SIGXA 

Y 

#I 

81 

U 

10 - 
11 - 
12 - 
13 - 
14 -- 
15 - 
16 - 
17 - 
18 - 
19 - 
-20 - 
21 - 
'22 - 
23 - 
24 - 
25 -. 
26 - 
27 - 
29 - 
28 

b1 . 

TA-43 
b1 

W 

@' . 
Y 

- #I 

n 

TA-48 
m. 

n 

@I 

U 

81 

U 

w 

n 

u 

I# 

TA- 21 

STACK ID. 

9030-A 
903U-B 
9030-C 

FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 

FE-1 

FE-11 
PE-12 

FE-16 
FE-24 

FE-1L 
FE-13 

FE-16 
FE-38 
FE-40 
FE145 
FE-46 
FE-51: 
FE-54 . 
401-PRO. 

FE-14 - 

FE-11 

.FE-~S 
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STACKS (BETA) 

SAMPLE DATE:  3/9-19/79 
D A T E  OF ANALYSES:3/26/79 
1 ALPHA STANDARD 
2 B E T A  STANDARD 
3 THRU 29 A S  PER ATTACHED SHEET 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12  

' 13  
4 
15 
16 
i 7  
18 
19 
20 

I 2 1  
2 2  

. 2 3  
24 
2 5  
26 
27  
28 
29 

0008763 
0031232 
0000060 
00001 80 
0000092 
0000064 
0000098 
0000082 
001 0086 
0001 67 1 
0000133 
0000133 
0000245 
00001 34 
0000204 
00001 66 
000003 1 
00002 14 
0002263 
00001 38 
00002 19 
00001 6 1 
00 0 006 5 
0001 166 
0000246 
0 0003 9 7 
0000030 
0000024 
0000059 

34206 
00015 
00005 
00006 
00010 
oooog 
00003 
00016 
01403 
00027 
0001 0 
00008 
oooog 
00006 
00005 
0001 6 
00007 
00007 
oooog 
00007 
00007 
00020 
00006 
00002 
00007 
00006 
00005 
00001 
00015 

10000 
1QOOO 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 . 

10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01' 
01 
01 
01 
01 
01 
01 
01 . 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

I 



* 
- 1  

2 
3 
4 
5 
6 
7 
8 -  
9 
10 
11 
i2 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2 6 .  
27 

1 -- 5605 - A l s h  source - .10,350 6/m. 
2 - 7139 - Beta source - 6,75.0 a/m 

. 

3 -  
4 -  

6 -  
7 -  
8 -  
9 -  
10 - 
11 - 
1 2  - 
13 - 
14 .'- 
15 - 
16 - 
17 - 
18- - 
19 - 

. 2 0  - 
2 1  - 

' 22  - 
23 - 
2 4  - 
25 - 
2 6  - 
27 - 
28 - 
29 - 

G -  
d 

I 

STACK LOCATION STACK ID. ANAYJYZE FO!?: 

9030-A MFP . ./--. 2 3/y 
CMR 

m 

B I  

. TA-50 
8 I  

I) 

S I GiwiA 
a* . 

TA-43 
n 

n .  

" . 
U 

- #I 

Y 

TA-48 
" 
8 I  

BI 

Y 

I( 

Y 

)r 

I 

b1 

U 

TA- 21 

9030-B 
9030-c 
FE-1 
FE-2 
FE-3 ' 

FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
pz-12 
FE-14 . 
FE-16 
FE-24 
FE-11 
FE-1~ 
FE-13 
FE-15 
FE-16 
FE-'3 8 
FE-40 
FE145 

FE-51 
FE-54 . 
401-PRO. 

FE-46 

S I  

I1 

B I  

. .  W 

I 8  

II 

41 

II 

I I  

a 

B l  

.. 

.. 
.- 



STACKS FOR B E T A  FOR /16-23/79 
N U M B t R  1 - ALPHA SOU a CE 
NUMER 2 - B E T A  SOURCE - 
NUMBER 3 - 29 - AS PER MASTER SHEET ATTACHED 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
2 2  
2 3  
24 
2 5  
26 
2 7  
28 
29 

0008594 
0030758 
0000125 
0000173 

000008 1 
00002 06 
0000039 
0039373 
0013130 
OClOO151 
0000 1 06 
0000173 
00001 39 
00001 64 
0000 152 
0000043 
0000287 
0002887 
0000140 
0000160 
00001 63 
00001 1 2  
0000445 
0014179 
0050486 
0000372 
0000099 
0000043 

00001 16 

3355'3 
90020 
00007 
00002 
00005 
00003 
00012 
00014 
03209 
0006 1 
00009 
oooog 
0001 1 
00004 
00005 
0001 1 
00004 
00-009 
0001 0 
00005 
00016 
00007 
00005 
00006 
00006 
00008 
00003 
00003 
0001 1 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

i 

I .  

i 



1 
2 
3 
4 
5 
6 
3 
8 -  
9 
10. 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

. 24 
25 
2 6 .  
27 

c- 
LL 

* .  

1 - 5605 - Al2ha source  - 10.350 a/;n. 
2 - 7139 - Beta source - 6.756 a /m 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -. 

10 - 
11 - 
12 - 
13 - 
14 .- 
15 - 
16 - 
17 - 
18 - 
1 9  - 

- 2 0  - 
2 1  - 
2 2  - 
23 - 
2 4  - 
2 5  -. 
26 - 
27 - 
28 - 
29 - 

STACK LOCATION 

Y 

TA-48 
*. 
II 

B I  

Y 

.I 

U 

u 
m 

U 

B I  

TA- 21 

STACK ID. 

9030-A 
9030-B. 
9030-C 

FE-2 
-3 - 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
r'z-12 
FE-14 . 
FE-16 
FE-24 
FE-11 
FZ-h 
FE-13 
FE-15 
FE-16 
FE-38 
FE-49 

FE-46 
FE-51 
FE-54 . 
401-PRO. 

FE-1 
- 4 

FE+ 

TH-234 

P-32 
(4 

IS 

U 

W 

B I  

. .  

On 

I 1  

B I  

B I  

en 

n 

. .  
- .  - . .  

. -. .. .. 
.- 



B LASL STACKS ( B E T A )  

SAMPLE DATE: 3 23/79. 4 /2 /79  
ANALYSES DATE:  I 19/79 
1 ALPHA STANDARK 
2 B E T A  STANDARD 
3 THROUGH 29 AS PER ATTACHED SHEET 

01 
02 
03 
04 
05 
06 
07 
08 
09 
0 
1 
12  
13 
14 
15 
16 
17 
18 
19 

. 20 
2 1  
2 2  
2 3  
24 
2 5  
26  
2 7  
28 
29 

0008467 
003 1377 
0000098 
0000276 
0000093 
0000123 
000 1954 
0000059 
0140299 
0047885 
0000165 
00001 13 
0000259 
0000154 

0000188 
0000050 
0000208 
0001 194 
0000123 
0000638 
00001 48 
0000084 
00001 00 
0001914 
0000881 
0000069 
0000070 
0000044 

00002 16 

34477 
00008 
00004 
00014 
00007 
00005 
00004 
0001 1 
03 172 
00128 
00008 
00003 
00007 
oooog 

00018 
00004 
00007 
00004 
00008 
oooog 
00004 
00005 
00002 
00004 
00003 
00007 
00003 
00007 

00007 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10009 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 . 

01 
01 . 

01 
01 
01. 



P 

1 .  
2 
3 
4 
5 
6 
7 
8 .  
8 
10 
11 
iZ 
13 
14 
15 
16 
17 
18 
19 
20 

' 21 
22 
23 

. 24 
25 

27 
26 . 

.-- 

LASL STACKS R E O U 1 R I K G  BSTA AKALYSIS 

1 -: 5605 - Alpha source - 10,350 d/m.  
2 - 7139 - B e t a  source - 6,75.0 S/m 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 .- 
LO - 
11 - 
12 - 
13 - 
14 .- 
15 - 
16 - 
17 - 
18' - 
19 - 
-20 - 
21 - 
'22 - 
23 - 
24 - 
25 - 
26 - . 
27 - 
28 - 
29 - 

STACK LOCATIOX 

TA-50 
a i  

II 

S I Gf.i.9 
I* . 

TA-43 
11 

.I 

'* . 
n 

. n i  

Y 

TA-48 .. 
I* 

#I 

Y 

a1 

bb 

I 

U 

a* 

TA- 21 

STACK ID. 

9030-A 
9030-B 
9030-C 

FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
zz-12 
FE-14 - 
FE-16 
FE-24 . 

FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-3 8 
FE-40 
FEy45 
FE-46 

FE-54 . 
401-PRO. 

FE-1 

FE.-51: 

I 



81 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5  
26 
27 
28 
29 

sasm7 
0000 107 
00001 19 
0000068 
0000066 
0000057 
0000025 
0222112 
0022538 
0000064 
0000062 
0000088 
0000078 
0000086 
00001 06 
0000029 
0000 145 
0000120 
0000 136 
0000150 
0000167 
0000056 
0000046 
0000353 
0000398 
0000029 
0000023 
0000040 

d a m  
0001 0 
00002 
00005 
00003 
00003 
00006 
03001 
00057 
00003 
00003 
00003 
00003 
00002 
0001 1 
00003 
00007 
00003 
00005 
00016 
00010 
00006 
00003 
00005 
00004 
00001 
00003 
oooog 

f 8888 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



?? 

1 
2 
3 
4 
5 .  
6 
7 
8 -  
9 
10 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 ' 
27 

- -  
J.L 

LASL STACKS REQL!lT?I!;G R5TA ANALYSIS 

1 -. 5605 - Alpha s o u r c e  - 10,359 e/m.. 
2 - 7139 - B e t a  s o u r c e  - 6,75-0 5/m 

3 -  
4 -  
5 -  
6 -  
7 -  

9 -  
10 - 
11 - 
12 - 
13 - 
14 .L 

15 - 
16 - 
17 - 
18 - 
19 - 
.20 - 
21 - 
22 - 
23 - 
24 - 
25 -. 
26 - 
27 - 
28 - 
29 - 

7- 

STACK LOCATION 

CMR 
n 

I* 

. TA-50 
#I 

II 

SIGYA 

TA-43 
I1 

u 

I 

" . 
U 

I 1  

Y 

TA-48 
S. 

I1 

I1 

U 

1I 

II 

Ir 

U 

M 

I1 

TA- 21 

STACK ID. 

9030-A 
9030-B 
9030-C 

FE-2 

FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
3°C-12 

FE-16 
FE-24 
FE-11 
FE-12 
FE-13 
FE- 15 
FE-16 
FE-3 8 
FE-40 
FEy45 
F2-46 
FE-51 
FE-54 . 
401-PRO. 

FE-1 

FE-3 

FE-14 . 



3 -  
01 
02 
03 
04 
05 
06 
07 
08 
09 
0 
1 1  
2 
3 
4 
15 
16 
17 
18 
9 
20 
2 1  
2 2  
23  
24 
25  
26 
27  
28 
29 

FL- '2- 

0039020 
0030662 
0002502 

0000089 
0000176 
0000077 
000001 6 
0141505 
0030063 
0000142 
0000101 
0000163 
0000126 
3000026 
0000032 
OOC0037 
00001 9 1 
0000209 
00001 34 
0000141 
0000 143 
0000075 
0000065 
0000334 
0000335 
0000055 
000003 1 
0000057 

000602 1 

33900 
0001 1 
00014 
00036 
00002 
00004 
00008 
0001 1 
02930 
00086 
00005 
00012 
00002 
00001 
00003 
00003 
00002 
00005 
00010 
00003 
00008 
00006 
00004 
00004 
00005 
00007 
00006 
00001 
00005 

G d - 4  
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

A - F '  
01 
01 
01 
01 
01 
01 
01 
01 - i l L -  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

ReviewedlLab Counsel 

t 



1 
2 
3 
4 
5 
6 
7 
8 .  
9 
10 
11 

13 
14 
15 
16 . 

17 
18 
19 
20 

' 21 
22 
23 
24 
25 
2 6 .  
27 

- a  
IL 

,- 

. LASL STACKS REC)UlRIiFG BETA ANALYSIS 

1 -: 5605 - Al2ha source - 10,350 6/m. 
2 - 7139 - Beta  source - 6,750 6/m 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  
bo - 

. 11 - 
12 - 
13 - 

. 14 :-- 

15 - 
16 - 
17 - 
18 - 
19 - 
20 - 
21 - 
22 - 
23 - 
24 - 
25 - 
26 - 
27 - 
28 - 
29 - 

STACK LOCATIOS 

M 

I 

U 

U 

TA- 21 

STACK ID. 

9030-A 
9030-B 
9030-c 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
ZZ-12 
FE-14 - 
FE-16 
FE-24 
FE-11 
FE-1.4 
FE-13 
FE-15 
FE-16 
FE-3 8 
FE-40 
FEx45 
FE-46 

. FE-51 
FE-54 . 
401-PRO. 

*I 

.. . -- 



LASL STACKS 
SAMPLE DATE:4/13-23/79 
ANALYSIS DATE:4 -27 -79  
1 ALPHA STANDARD 45605 10,35 
2BETA STANDARD #7139 6,740 D 
3 THROUGH 29 AS PER ATTACHED 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22  
23  
24 
25  
26 

. 2 7  
28 
29 

0008957 
0031100 
0000224 
0000276 
0001816 
0000073 
0000157 
0000035 
0079653 
0025591 
00001 67 
09001 30 
00002 13 
00001 39 
0000126 
00001 35 
00000 19 

0000246 
00001 36 
00001 62 
0000 160 
00001 02 
0002 002 
0000556 
0001 037 
0000041 
0000042 
0000043 

0000028 

34238 
0001 1 
00010 
00003 
00024 
000 15 
00008 
00002 
01 304 
ooogo 
00002 
00003 
00002 
00002 
00001 
0001 1 
00005 
00007 
00004 
00012 
0001 1 
00007 
00002 
00003 
00005 
00003 
00003 
00004 
00004 

( B E T A )  

0 DPM 
PM 

' SHEET 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



* 
I 
2 
3 
4 
5 
6 
3 
8 .  
9 
lU 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

. 24 
25 
2 6 .  
27 

- e  
.LL 
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LASL STACKS RE@UlnI!:G RETA AX’ALYSTS 

1 - 5605 - Alpha’ source - 10,350 Z/n. 
2 - 7139 - Beta source - 6,750 </m 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  
10 - 
11 - 
12 - 
13 - 
14 -- 
15 - 
16 - 
17 - 
18 - 
19 - 
20 - 
21 - 
22 - 
23 - 
24 - 
25 - 
26 - 
27 - 
28 - 
29 - 

STACK LOCATIOX 

CMR 
am 

W 

TA-50 
I# 

U 

S IGr4A 

TA-43 
II . 

11 

m l  

u .  
U 

D I  

n 

TA-48 
I. 

I 1  

@I 

U 

a1 

11 

81 

I 

M 

II 

TA- 21 

STACK ID. 

9030-A 
9030-B 
9030-C 

FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
r’z-ia 
FE-14 - 
FE-16 
FE-24 
FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-3 8 
FE-40 
FE145 
FE-4 G 
FE-51 
FE-54 . 
401-PRO. 

FE-11. 

. .  
. .  
.. .. 

.- 



Reviewedlbb Counsel 
Publicly Releasable 
yf p i i ~ ~  

01 
02 
03 
04 
05 
06 
07 
08 
09 
l o  
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2? 

0908982 
0030387 
0000446 
0000223 
00008 18 
00001 74 
0000072 
0000033 
0033373 
0003094 
0000 158 
00001 74 
0000196 
0000 159 
0000039 
0000070 
0000029 
0000297 

0000141 
00001 65 
0000157 
0000088 
0001 343 
0001031 
0000439 
0000043 
0000029 
0000052 

00001 85 

33526 
00019 
00012 
00004 
000 10 
00016 
00005 
00007 
01 194 
00034 
00010 
00005 
00002 
00006 
00004 
00018 
00005 
00008 
00005 
00006 
00005 
00008 
00008 
00006 
00007 
00007 
00002 
00003 
00003 

10000 
10000 
10000 
10000 
10000 
13000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 . 

01 
01 
01 
01 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 . 
01 
01 
01 
01 

O 1  01 - B d  

, -  



1 
2 
3 
4 
5 
6 
1 
8 -  
9 
lU 
11 
i2 
13 
.14 
15 
16 
17 
18 ~ 

19 
20 
21 
22 
23 
24 
25 
2 6 .  
27 

,- 

L A S L  STACKS R S ( ? U l X i K G  BETA A N A L Y S I S  

1 -. 5605 - Alpha source - 10,35(! a / m .  
2 - 7139 - B e t a  source - 6,759 d/m 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  
10 - 
11 - 
12 - 
13 - 
14 .-- 
15 - 
16 - 
17 - 
18 - 
19 - 
20 - 
21 - 
22 - 
23 - 
24 - 
25 -. 
26 - 
27 - 
28 - 
29 - 

STACK LOCATION 

TA-50 
I* 

0 

S I Gi-iA 
*I ' 

TA-43 
41 

I( 

Y 

. P 

Y 

TA-48. 
e. 

I8 

m i  

Y 

1 8  

TA- 21 

STACK ID. 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
?E-12 
FE-14 . 
FE-16 
FE-24 
FE-11 
FE-lL 
€'E-13 
FE-15 
FE-16 
FE-3 8 
FE-$0 
FEz45 
FE-46 
FE-51 
FE-54 . 
401-PRO. 

. MFP 
I8 

I 1  

I1 

1 8  

41 

.I 

L8 

88 

I1 

41 

U 
i 

. -  
I .  - 

r .  

. -- .. .. 



.... 

0 
0 
0 
0 

0 
0 
0 
0 

0 0 0 0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

00 
00 
00 co 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

00 
00 
00 
00 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
10 
0 

0 
0 
0 
0 

0 
0 
0 
0 

00 
00 
00 
00 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
C 

0 
0 
0 

cn 
R 
\ 
R 
\ 
In 

I 

cn 
R 
\ 
R 
N 
\ 
a 

cnmc0.3 
-0-0 m o o 0  
0000 
0000 

mo\ocnU2 cnul 
00 
00 
00 

-34.4. 
00- 
000 
000 
000 

h 
0 
0 
0 
0 

ma* 
000 
000 
000 
000 

rr\ 
0 
0 
0 

N 
0 
0 
0 

-0 
00 
00 
00 
00 

0 - c n - 0  
OOLnOO 
oocvoo 

0000 
0000 
0000 

N 
0 
0 
0 00000 00 0000 0 0 



1 
2 
3 
4 
5 
6 
7 
8 -  
9 
10 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2 5  
26  ' 
27 

I- 

LL 

LASL STACXS REC)UIRIr;G BETA ANALYSTS 

1 -- 5605 - Al?ha  source - 10,350 2/m . .  
2 - 7139 - B e t a  smrce -- 6,753 cl/m 

3 -  
4 -  
5 -  
6 -  
7 -  

9 -  
10 - 
11 - 
12 - 
13 - 
14 -- 
15 -. 
16 - 
17 - 
18' - 
19 - 
20 - 
21 - 
22 - 
23 - 
24 - 
25 - 
26 - 
27 - 
28 - 
29 - 

a -  

STACK LGCATIOX - STACK ID. AKALrYZE FO3: 

TA-50 
I1 

11 

S IGMA 
II . 

TA-43 
m i  

. 
U 

I 1  

u 

TA-48 .. 
.* 
I 1  

U 

.I 

u . 

(r 

m 

U 

11 

TA- 21 

J 9030-A 
9030-9 . 

9030-C 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-3 
FE-10 
FE-11 
r'Z-12 
FE-14 - 
FE-16 
FE-24 
FE-11 
€'E-1L 
FE-13 

. FE-15 
FE-16 
FE-3 8 
FE-40 
FE+ 
FZ-SG 
FE-51. 
FE-54 . 
401-PRO. 

.. . .  
- *  

. -- 



s 

1 
2 
3 
4 
5 
6 
7 
8 -  
9 
lU 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26. 
27 

22p 

- -  
LL 

/- 

LASL STACKS R E Q L ' I R I X G  RETA ANALYSIS 

1 -. 5605 - A19ha sosrce - 10,350 4/m 
2 - 7139 - B e t a  source - 6,75.0 d/m 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  
10 - 
11 - 
12 - 
13 - 
14 .-- 
15 - 
16 - 
17 - 
18 - 
19 - 
20 - 
21 - 
22 - 
23 - 
24 - 
25 -. 
26 - 
27 - 
28 - 
29 - 
3 D -  

STACK LGCATIOS STACK ID. 

CMR 
m 

#I 

. TA-50 
I# 

b1 

SIGMA 

TA-43 
b I  . 

b1 

n 

'1 . 
U 

- #I 

Y 

TA-48 .. 

9030-A 
9030-B 
9U30-C 

FE-2 

FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
PE-12 
FE-14 . 
FE-16 
FE-24 

FE-1 

FE-3 

FE-11 
FE-1~ 
FE-13 
FE-1 5 
FE-16 
FE-3 8 
FE-40 
FEz45 
FE-46 
FE-51: 
FE-54 . 
401-PRO. 

FE-cc 

RevieWLab 
Public& Releasable 

.- 

.. 
.- 

- I1 

MFP 
11 

II 

11 

* I  

U 

.I 

4* 

II 

II 

I b  

11 

. 6  

. .  
- .  

. a  -. 



\ 

STACK B E T A S  
5 / 1 1  - 5 / 2 1 / 7 9  

1 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
1 2  
13  
14 
15 
16 
1 7  
18 
19 
20 
2 1  
2 2  
2 3  
2 4  
2 5  
26 
2 7  

29 
30 

28 

0009549 
0029762 
0000 1 go 
oooo2go 
0001 090 
0000076 
0000064 
000005g 
0086884 
0084623 
0000 166 
00001 60 
0000181 
0000 146 
0000151 
00002 17 
0000245 
0000596 
0000162 
00001 62 
00001 83 
00001 55 
0000070 
00002 05 
0000695 
0000734 
0000047 
0000025 
0000026 
0000055 

33490 
00017 
00002 
00009 
00015 
00006 
00005 
00004 
01577 
00121 
00008 
00005 
00009 
00008 
000 14 
000 14 
00005 
00007 
0001 0 
00025 
0001 1 
oooog 
00001 
00004 
00002 
00017 
00009 
00004 
000 10 
00026 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000' 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

Reviewed/Lab Counsel 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

. .  . .  . .  
I 



1 LASL STACKS R E C U I R I K G  RSTA A K A L Y S I S  
-. 

1 -: 5605 - Alpha source - 10,350 G/m, 
2 - 7139 - B e t a  Source - 6,75.0 2 / ~  

1 
2 
3 
4 
5 
6 
7 
8 -  
9 
10 
11 

13 
$4 
1 5  
16  
17 
18 
19 
20 
21 
22 
23 
24 
25 
2 6 .  
27 

- a  
LL 

a# 

3 -  
4 -  
5 - .  

6 -  
7 -  
8 -  
9 -  
30 - 
11 - 
12 - 
13 - 
14 ..- 
15 - 
16 - 
17 - 
18- - 
19 - 
.20 - 
21 - 
22 - 
23 - 
24 - 
25 - 
26 - 
27 - 
28 F 
29 - 
S O  

STACK LOCAT'IOS 

CMR .. 
*I 

TA-50 
*I 

11 

TA-43 
11 

*I 

11 

n 

- *I 

n 

TA-48 .. 
m 

11 

U 

.I 

U 

P 

I 

bb 

b I  

TA- 21 
TIS-50. 

STACK ID. 

9030-A 
9030-B 
9030-c 
FE-1 
€E-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
?E-12 
FE-12 - 
FE-16 
FE-24 
FE-11 
FE-LL 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FEy45 
TZ-46 . 
FE-51 
FE-54 . 
4 0 1 - P R O .  

F E - L (  

II 

11 

II 

I 



RewiedLab Coun9l 

<'. 
LASL STACKS ( B E T A )  

SAMPLE DATE:  5/18-29/79 
A N A L Y S I S  DATE: 6/1/79 
1 ALPHA STANDARD 

. 2 B E T A  STANDARD . 

3 THROUGH 30 A S  PER ATTACHED SHEET 

1 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

0009250 
00301 10 
0000233 
00003 12 
0000523 
0000065 
0000050 
000002 1 
0050286 
0022835 
0000272 
000012 1 
0000123 
00001 34 
0000124 
0000126 
0000025 
00001 89 
0004488 
0000142 
0000401 
0000127 
0000088 
001 1205 
00041 25 
0020980 
0000660 
000009 1 
0000032 
0000037 

33638 
00013 
00006 
00008 
00005 
00006 
00008 
00005 
01095 
00060 
00013 
00002 
00008 
00004 
00007 
00008 
00003 
00005 
00006 
00003 
00003 
000 15 
00004 
00004 
00006 
00007 
00007 
00004 
00006 
00005 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

I .  



si 

1 
2 
3 
4 
5 
6 
7 
0 -  
3 
lU 
11 

13 
14 
1 5  
16  
17 
18 
19  
20 
2 1  
2 2  
23 
24 
25 
2 6 .  
27 

a 6  

- 1  

A L  

. LASL STACKS REQU1RII:G RZTA ANALYSIS 

1. -. 5605 - A l ~ ~ h a  so\;rce - 10,350 d/n 
2 - 7139 - Beta  source - 6,75.C 2/m 

3 -  
4 -  
5 -  
6 -  
7 -  

9 -  
10 - 
11 - 
1 2  - 
13 - 
14 .-- 
15 - 
16 - 
17 - 
18 - 
19 - 
20 - 
21 - 
22 - 
23 - 
2 4  - 
25 - ,  

26 - 
27 - 
28 - 
29 - 

a -  

5 L- 

STACK LOCATION 

CER 
I 

II 

. TA-50 
I 1  

0 

S I GMA 
I* . 

TA-43 
I b  

n 

11 . 
U 

. II 

Y 

TA-48 
U 

I 1  

II 

U 

ai  

b1 

I .  

STACK ID. 

9030-A MFP 
9030-B 
9030-C 
FE-1 

#I 

(I 

- 1  I I  

FE-2 )Y . II 

F2-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
?E-12 
FE-14 
FE-16 
FE-24 
FE-11 
FE-12 
FE- 13 
FE-15 
FE-16 
FE-3 8 
FE-40 
FE145 
FE-46 
FE-51 
F2-54 . 

401-PXO. 
F4F f 

- aiaH 4 
TH-234 . 

P-32 
I1 

II 

II 

W 

II 

I I  . 

11 

_ -  

MF P 
II 

II 

I1 

. II 

1b 

I1 

*I . 

#I 

. 0 

I 1  

U 



L A S L  STACKS ( B E T A )  

SAMPLE D A T E :  6/1-11/79 
A N A L Y S I S  D A T E :  6/15/79 
1 ALPHA STANDARD 
2 B E T A  STANDARD 
3 THRU 30 A S  PER ATTACHED SHEET 

1 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 

. 13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

0009076 
0029680 
0000095 
30001 16 
OQ91757 
0000056 
0000057 
0000076 
0232635 
003 1766 
00001 13 
0000093 
0000130 
00001 05 
ooooi 66 
00001 34 
000004 1 
00002 09 
00001 62 
ooooogg 
00001 59 
0000127 
0000041 
0000233 
0000287 
0000679 
0000063 
0000029 
0000040 
0000045 

34099 
00012 
00005 
00005 
0001 7 
00004 
00006 
00008 
08274 
00080 
00006 
00007 
00006 
00005 
0001 1 
00008 
00003 
00007 
00008 
00005 
00050 
00008 
00004 
00007 
00006 
00006 
00006 
00003 
00007 
00007 

10000 
10000 
10000 
10000 
1OOOQ 
1'0000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
-1 0000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 - 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

i 

. .  

I 



tt 

1 
2 
3 
4 
5 
6 
7 
8 .  
9 
1 U  
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2 6 .  
27 

- 

- L  

ALL ' 

.$5. 

.-- 

. LASL STACKS R Z @ E i 2 I X G  BETA ANALYSIS 

1 -. 5605 - A l 2 h a  source - 1 0 , 3 5 0  a / m .  
2 - 7139 - Beta  source - 6,750 d/m 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  
10 - 
11 - 
12 - 
13 - 
14 .-- 
1s - 
16 - 
17 - 
18 - 
19 - 
20 - 
21 - 
22 - 
23 - 
2 0  - 
2; -. 
26 - 
? 7  - 
28 - 
29 - 
j d  - 

STACK LOCATIOY STACK ID. 

CMR 
I 

*I 

TA-50 
II 

11 

S I Gl-iA 
a* . 

TA-4 3 
11 

I 

" . 
n 

. *I 

Y 

TA-48 
U 

.I 

@I 

U 

II 

81 

U 

I 

81 

11 

TA- 21 
>->-& - 

9030-A 
9030-B 
9030-c 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
ZZ-12 
~ ~ - 1 4  . 
FE-16 
FE-24 
FE-11 
FE-1L 
FE-13 
FE-15 
FE-16 
FE-3 8 
FE-40 
FEy45 
FE-46 
FE-51 
FE-54 . 
401-PRO. 
P 6 - q  - 

I 

- -  
- .  

.. . .  



1 
02 
03 
04 
05 
06 
07 

09 
10 
1.1 
1 2  
13 
14 
15 
16 
17 
18 

oa 

19 
20 
21 
22 
2 3  
24 
25 
26 
27 
28 
29 
30 

I 

0009409 
0030157 
00001 48 

00003 16 
0000068 
0000064 
0000063 
0030564 
0008514 - 
oooooga 
03001 25 
0000162 
00001 03 
00001 36 
'30001 11 
0000032 
00001 15 
00009 12 
00001 10 
0000163 
00001 48 
0000069 
0000734 
0000355 
0001283 
0000033 
0000033 
0000033 
0000034 

0000609 

33385 
0002 2 
00004 
00004 
00014 
00014 
00006 
00024 
00865 
00037 
00006 
00007 
00004 
oooog 
00003 
oooog 
00004 
00006 
00005 
00004 
00009 
00016 
00002 
00002 
00001 
00006 
00004 
00010 
00007 
000 18 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 . 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 . 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

, 



Date 

. 

I 

c 
S2Zple Total Activizy SSi?k  

ID , on I 025 m3/n la3 d/a 1 C/E/~' 

366-A L e i .  I , or? I sLf. 5-A I sr5.w I O . R € 3  

366-9 I 1 I I I L I L  I fi.n.3 

366-C I I I  34. Go I &.#( 

3 6 6 - D  I I I '  I 6.00 I 6.06 
366-E 1 I 34/* 3 v  f l . r I R  

I -  - I  4 3 . 4 3  R. oR 40 1W-A I 
40 1W-E I I  

4 0 1 W - E  I I !  1 - ir.2 rl 6.8J.. 

401W-W2 I I I 5+.03. n .  10 
401W-W3 I - 1  I I 1 3Q.aq f l . 0 7  

4 0 1 W - B . E .  I 1 1  I 3 i .o 'F  I o . 0 6  
I I a 3 4 $  I 0.04 
I . -  I 1. I I 1  

1 ! I i .  1 I 
I . I  i I -  I ! 

i I I I I -. 

I '. 

? I ! I I I .  ! 

. .  

4 12 .63 .  0. Og 

401W-C I S a . s s  e .  t9+ 
4 0 1 W - D  ?GI, m ( 0 . 8 3  

401W-Wl ! . . 1 31.Bfj.  0.qb .  

4 0 1 W - B  .W 1 1 1  

I 
i 

I 
I i 

i 
I I  I 

I 



1 

r 

r 
I 

- .  
i .  

i 

r 
r 

. .  



si 

1 
2 
3 
4 
5 
6 
7 
8 .  
9 
lo 
11 
i% 
13 
14 
15 
16 
17 
18 
19 
20  
21 
22 
23 
24 
25 
2 6 .  
27 

- 

. .  
LASL ST?..CKS REOU1RI:JG BETA ANALYSIS 

1 -- 5605 - Al2ha  source - 1 0 , 3 5 0  C/m.  
2 - 7139 - B e t a  s o x c e  - 6,75 .0  d/m 

3 -  
4 -  
5 -  
6 -  
7 - -  

9 -  
10 - 

. 11 - 
12 - 
13 - 
14 .- 
15 - 
16 - 
17 - 
18 - 
19 - 
.20 - 
21 - 
22 - 
23 - 
24 - 
25 - 
26 - 
27  - 
2 8  - 
2 9  - 
J ”  

a -  

CHR .. 
II 

TA-50 
.I 

(I 

S I Gi.iA 
#I 

TA-43 
a1 

u 

I 1  

Y 

I 1  

n 

TA-48 .. 
I1 

B1 

Y 

.* 
H 

L 

U 

u 

u 

TA- 21 

9030-A 
9030-3 
9030-C 
FE-1 
FE-2 
FE-3 
EE-13 
FE-26 
FE-9 
FE-10 
FE-11 
r”Z-12 
FE-14 . 
FE-16 
FE-24 
FE-11 
FZ-12 

FE-15 
FS-16 
FE-3 8 
FE-40 
FEy45 
FZ-46 
FE-51 
.FE-54 . 
401-PRO. 

~ ~ - 1 3 ’  

STACK LOCATIO1”U’ STACK I D .  

TP-i.0 . F e  - v  

. .  I1 

II 

I1 

I ’  
I 

. -  - 
-_ 



L A S L  STACKS (BETA)  

D A T E  O F A N A L Y S I S :  6/25/79 
1 ALPHA STANDARD 
2. B E T A  STANDARD 

SAMPLE DATE:  6/8-58/79 

3 THRU 30 A S  PER ATTACHED SHEET 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

0008965 
0029380 
09001 94 
0000 182 
0000416 
0000072 
0000075 
09oOl42 
0 106488 
0058447 
00001 70 
0000158 
00002 1 1  
0000 130 
00001 5 1 
0000162 
0000227 
00002 10 
00001 25 
0000 124 
00001 76 
0000149 
0000 155 

0000 196 
000043 1 
0000045 
0000042 
0000 105 
0000040 

0022886 

341 19 
0001 3 
00006 
00003 
00004 
00004 
00009 
00095 
05466 
0008 1 
00008 
00002 
00004 
00001 
00002 
00010 
00007 
00006 
00005 
000 14 
00025 
00007 
00022 
00006 
00004 
0001 1 
00004 
oooor; 
00010 
00004 

10000 
10000 
10000 
10000 
10000 
10000 
10000 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1 ooo!l 
10000 

i-oooo 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



1 
2 
3 
4 
5 
6 
7 
8 -  
9 
10 
11 

13 
14  
15 
16 
17 
18 
19 
2 0  
21 
22 
23 
24 
25 
26  ' 
27 

I- 

LL 

STACK L3CATIOY 

3 -  
c -  
5 -  
6 -  
7 -  
8 -  
9 -  
io - - 

. 11 - 
12 - 
13 - 
14 -- 
15 - 
16 - 
17 - 
18- - 
19 - 
.20 - 
21 - 
22 - 
23 - 
24 - 
25 - 

CMR 
I 

r 

TA-50 
I 8  

Y 

18 

11 

26 - 
27 - 
28 - 
29 - TA- 21 

STACK ID. 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
FE-13 

. FE-26 
FE-9 
FE-10 
FE-11 
ZE-12 
FE-14 
FE-16 
FE-24 
FE-11 
FE-1-L 
FE-13 
FE-15 

~ FE-16 
FE-3 8 
FE-40 
FE-45 
F2-46 
FE-51 
FE-54 . 
401-PRO. 

n - 

II 



LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 
LO 

0000 L 
0000 1 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
0000 L 
GO00 L 
0000 1 
0000 L 
0000 1 
ooou L 
0000 L 
0000 1 
GOO0 L 
0000 1 
0000 L 
0000 L 

QOOOO 
0 IO00 
60000 
OLOOO 
t7rooo 
ZLOOO 
goo00 
8 1000 
E LOO0 s LOO0 
60000 
LOO00 z LOO0 
E LOO0 
zoooo 
€0000 
60000 
soooo 
zoooo 
fiGO00 
L so00 
6 L L+rO 
8 L O @ O  
60000 
0 LOO0 
Z L G G O  
zoooo 
ZOOOO 
ZLOOO 
60SEf 

LgOOOGO 
LLocooo 
60LOCOO 
6800000 
6 g E O O O O  
s ~ z o o o o  
L Z L  roo0 
zs1oooo 
ozzoooo 
S 6 Z O O O O  
O E € G O O O  
0 L zoooo 
08QOOOO 
8900000 
6 L OGOOO 
Ezooooo 
L +rooooo 
zsooooc 
szooooo 
8 Z O O O O O  
f i E Z 6 Q G O  
+rZZSL00 
SL 10000 
S Z Z O C O G  
0600000 
9+rEGOOO 
Q L  LOCCO 
+rozoooo 
$QQ6ZOO 
E LE6000 

O E  
62 
82 
L Z  
9z  sz 
+ l Z  
E Z  z z  
LZ 
o z  
61 
81 
LL 
91 
S l  
91 
EL 
Z L  
L L  
01 
60 
80 
LO 
90 so 
$0 
&O 
zo 
LO 

I . 



P .  

1 
2 
3 
4 
5 
6 
3 
8 -  
9 
1 U  

. 11 
i2 
13 
14 
15 
16 
17 
18 
19 
20 
21 ' 
22 
23 
24 
25 
2 6 .  
27 
2 %  

4 7. 

S O  

3 1  

3 r  

3 3  

l r (  

3 i' 

. LASL STACKS REC)'JIRI!JG I3ZTA A N A L Y S i S  

1 - 5 6 0 5  - Alpha source - 1C,35G d/m. 
2 - 7139 - B e t a  source - 6,75.0 a/" 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  
10 - 
11 - 
1 2  - 
1 3  - 
14 -- 
15 - 
16 - 
17 - 
18 - 
1 9  - 

. 2 c  - 
21 - 

- 2 2  - 
23 - 
24  - 
2 5  - 
2 6  - 
27  - 
28 - 
29 - 
so 
j ' I  

3 2  
3 3  

3 4. 
3 5- 

16 

3 7 -  

STACK LCICATIOX 

CxR 
I 

U 

TA-50 
I1 

11 

S I Gi-iA 
I D  ' 

TA-43 
U 

I 8  

I1 

u 

I D  

M 

TA-48 .. 
I 8  

D I  

Y 

I 8  

U 

4b 

I 

U 

I1 

TA- 2 1  

77% - y 3 

STACK I D .  

9030-A 
9030-B 
9030-c 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
?E-12 
FE-14 - 
FE-16 
FE-24 
FE-11 
FE-1L 
FE- 13 
FE-15 
FE-16 
FE-38 
FE-40 
FE-45 

FE-51 
FE-54 . 
401-PRO. 

F E = ~  G 

p E  d 

P c - q  

F e  - I O  

F E -  1 1  

j=E- 1 2 .  
F E -  14 

F E - a 4  
F E -  i d  

I D  

I1 

11 

MFP 4/22' 2 9 / 7 3  . 
11 

D I  

11 

e1 

81 

., 
I 1  

I D  

D l  

. ,I 
I 1  - .  



04 
u5 
06 
07 
08 
09 
0 
1 
12 
3 
4 
5 
6 
7 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

0000122 
~000277 
00001 10 
0000080 
00001 86 
0124375 
0080379 
00001 12 
0000133 , 

00001 74 
00001 10 
0000138 
00091 07 
0000159 
00001 39 
0000125 
0000121 
0000 148 
00001 1 1  
0000092 
0000193 
0003535 
001 1593 
00001 12 
0000072 
0000043 
0000133 
00001 15 
0000130 
0000170 
0000125 
0000197 
0000167 
0000065 

00003 
00005 
0001 1 
000 12 
00101 
0402 3 
00135 
00008 
00006 
00015 
0!2002 
00007 . 
00012 
0001 1 
00008 
00008 
00019 
000 13 
00006 
0001 1 
00006 
00006 
00009 
00004 
0000 1 
00004 
00035 
00006 
00008 
00009 
00004 
00013 
00102 
00004 

10000~ 
1 0000 
10000 
10000 
10000 
10000 
10000 
10000 
1 ooorl 
10000 
10000 
1000(! 
10000 
1 OOO!! 
10000 
10001) 
10000 / 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

O i  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 - 
01 



tt 

1 
2 
3 
4 
5 
6 
7 
8 -  

. 9  
10 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

200 

- -  
LL 

1 - 5605 - Al2ha s o u r c e  - 1 0 , 3 5 0  6 /m 
2 - 7139 - B e t a  source - 6,75.G d/m 

3 -. 

4 -  
5 -  
6 -  
7 -  
8 -  
9 -  
10 - 
11 - 
12 - 
13 - 
14 :- 
15 - 
16 - 
17 - 
18 - 
19 - 
20 - 
21 - 
22 - 
23 - 
24 - 
25 - 
26 - 
27 - 
28 - 
29 - 
30 

STACK LOCATION STACK 19. 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 

FE-14 - 
FE-16 
FE-24 
FE-11 
FZ-12 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 - 
401-PRO. 

ZE-it 

ANALYZE FOR: 



01 
02 
03 
04 
05 
06 
07 
08 
09 

10 
I I  

12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
2 2  
2 3  
24 
25 
26 
2 7  
28 
29 
30 

009533 
0029425 
0900127 
00001 39 
0000246 
0000057 
000005 1 
90001 15 
0242616 
0136251 
0000083 
0000081 
09001 14 
0000089 
0000096 
00002 2 3 
9000059 
0000 146 
00001 11 
00001 10 
0000385 
00001 10 
0000069 
00001 54 
001 0038 
0016035 
00001 13 
0000047 

0000030 
0000048 

33367 
00014 
00010 
000 12 
00009 
00003 
00005 
00086 
02877 
00145 
00018 
oooog 
000 10 
00006 
00006 
000 14 
00008 
OOOGg 
00010 
00004 
0001 1 
oocl10 
00002 
00000 
00005 
00013 
00006 
00005 
00004 
00006 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1000~0 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
0.1 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

Reviewedllab Counsel 
Publicly Releasable 

I 



1 
2 
3 
4 
5 
6 
7 
8 -  
9 
10 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2 6 .  
27 

- 1  

IL 

. 

Publicly R easable 4 /Z/Pi 

1 -- 5605 - Alpha scurce - 10,350 U r n ,  
2 - 7139 - Beta  source -_  6,75.0 6/n 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  
10 - 
11 - 
12 - 
13 - 
14 .L 

15 - 
16 - 
17 - 
18 - 
19 - 

. 2 0  - 
21 - 
'22 - 
23 - 
24  - 
25 - 
26 - 
27 - 
28 - 
29  - 

STACK LOCATION 

TA-50 
I 8  

6) 

S IGMA 
#I . 

TA-43 
U . 

88 

#I 

U 

. 11 

#I 

TA-48 
" 
.I 

BI 

U 

.I 

U 

M 

I 

U 

a8 

TA- 21 

STACK ID* 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
?E-12 
FE-14 - 
FE-16 
FE-24 
FE-11 
FE-1L 
€E-13 
€E-15 
FE-16 . 

FE-3 8 
FE-40 
FE145 
FE-46 
FE-51 . 

FE-54 . 
401-PRO. 
r -S C.1 

1- b: FCt 

ANALYZE FOR: 

81 

BI 

81 

18 

U 

w 

#I 

#I 

81 

1 

. .  

. .  . -. 
.- 



L A S L  STACKS R E Q U I R I N G  B E T A  A N A L Y S I S  

01 ALPHA STD 
02 B E T A  STD 
03 THRU F I L T E R S  

I 

1 
02 
03 
04 
05 
06 
07.  
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
4 

2 1  
2 2  
23  
2 4  
2 5  
26 
2 7  
28 
29 
30 
3 1  

000S65 1 
0030863 
00003 16 
00001 13 
000037k 
0000075 
0000074 
0000247 
01 14080 
0075389 

00001 10 
00001 33 
0000155 
03001 70 
0000125 
0000060 
00001 75 
000282 1 
0000151 

oooci  06 

00001 10 
00001 39 
0000084 
0000978 
00003 10 
0000456 
0000039 
0000143 
0000064 
000005 1 
0000092 

33957 
00017 
00007 
00007 
000 16 
00013 
00005 
0066 1 
91989 
00098 
00008 
00004 
00008 
00002 
00003 
00036 
00016 
00007 
00004 
00007 

000 15 
00010 
00007 
00004 
00005 
oooog 
00007 
00009 
00006 
0002 2 
00003 

10000 
10090 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000' 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

10000 
10000 
10000 
10003 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

9 l d  * - - - C L d R  
0113 /.;rzLc &.-o 
01 
01 . 

01 
01 
01 
01 
01 
01 

01 
01 
01 
01 
01 
01 
01 
01 
01 

e1 

4 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



* 
1 
2 
3 
4 
5 
6 
7 
8 -  
9 
10 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 ' 
27 

- -  
IL 

. LASL STACKS REC)L'lRTKG RSTA ANALYSIS 

1 -. 5605 - A l p h a  source - 10 ,350  C/m 
2 - 7139 - a e t a  source - 6,75.0 d/m 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  
10 - 

. 11 - 
12 - 
13 - 
14 .- 
15 - 
16 - 
17 - 
18 - 
19 - 
20 - 
21 - 
22 - 
23 - 
24 - 
25 -. 
26 - 
27 - 

. 28 - 
29 - 
3.P 
3.L 

3 2  

3 3  

3i.1 

STACK LOCATION 

CMR 
Y 

D I  

TA-50 
IO 

** 
S I Gi-iA 

TA-43 
*I  

I# 

. 
U 

. D I  

m 

TA-48 

STACK ID. 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
?E-12 
FE-12 . 
FE-16 
FE-24 
FE-11 
FE-1L 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FEy45 
FE-46 
FE-51: 
FE-54 . 
401-PRO. 

. .  
._ 

D l  

* I  

#I 

b I  

*D 

40 . 
D I  

IO 

. .  
- .  . . .  - *  

. 'I 
.. 



L A S L  STACKS R E Q U I R I N G  B E T A  A N A L Y S I S  

SAMPLE D A T E :  7%13-23 /79  
A N A L Y S I S  DATE:  7-27-79 
1 .  ALPHA STANDARD i -  B E T A  STANDARD 

AS PER ATTACHED SHEET 3 THROUGH 34 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
2 
13 
14 
15 
16 
17  
18 
19 
20 
2 1  
2 2  
2 3  
24 
2 5  
2 6  
2 7  
2% 
29 
30 
31  
32 
33 
34 

0023427 
0004314 
0000047 
0000040 
000001 1 
0000037 
0000008 
0000534 
002 1832 
0007925 
0000029 
0000028 
0000020 
0000025 
0000028 
0000028 
000001 8 
0000034 
0000059 
00000 18 
0000262 
0000035 
000002 1 
0000864 
0000054 
0000086 
0900006 
000001 0 
0090015 
000001 2 
0000009 

0000014 
0000036 

0300018 

15405 
00006 
00000 
00002 
00001 
00005 
00003 
00269 
01398 
00027 
00003 
00005 
00003 
00001 
00004 
00006 
00002 
00000 
00003 
00002 
0001 2 
00002 
00004 
00000 
00001 
00002 
00000 
00001 
00001 
00004 
00001 
00004 
00002 
00002 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 - E L 4  

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



1 
2 
3 
4 
5 
6 
7 
8 -  
9 
lU 
11 

13 
14. 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26  
27 
c 2 f  

df  

LL 

,- 

LASL STACKS RSC)UlRII;G RETA AKALYSIS 

1 -: 5605 - Alpha source - 10,350 d/m. 
2 - 7139 - B e t a  source - 6,75.0 t3/m 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  
a0 - 
11 - 
12 - 
13 - 
14 -- 
15 - 
16 - 
17 - 
18 - 
19 - 
20 - 
21 - 
22 - 
23 - 
24 - 
25 - 
26 - 
27 - 
28 - 
29 - 
30 - 
s/ - 

STACK LOCATION STACK ID. 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
ZZ-j.2 
FE-lG 
FE-16 
FE-24 
FE-11 
FE-1L 
FE-13 
FE-3.5 

- FE-16 
FE-38 
FE-40 
FE145 
FE-46 
FE-51: 
FE-54 . 
401-PRO. 
F E - 4  
FE-fk 



STACKS 7/20 - 7/30/79 

1 
02 
03 
04 
05 
06 
07 
08 
09 
0 
1 
2 
3 
14 
5 
6 
17  
8 
19 
20 
2 1  
2 2  
2 3  
24 
2 5  
2 6  
2 7  
28 
29 
39 
3 1  

0010157 
002945-4 
0000074 
00001 89 
00002 18 
0000070 
0000023 
00001 02 
0082 107 
0104726 
0!300100 
00001 00 
0000166 
0000129 
0000118 
00001 09 
0000062 
0000123 
0000137 
00001 08 
00001 6 1 
0000254 
0000076 
0000099 
0000 160 
0000259 
0000032 
0000032 
0000067 
000003 1 
0000065 

32524 
00014 
00007 
00008 
00005 
00005 
00008 
001 11 
02577 
0029 1 
00004 
00006 
00005 
00008 
ooooa 
09008 
09007 
00006 
00006 
00009 
00042 
00076 
00007 
00007 
00001 
00005 
00004 
00004 
00005 
00005 
00006 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10300 
10000 
19000 
10000 
10000 
10003 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



?? - 
1 
2 
3 
4 
5 
6 
7 
8 -  
9 
lo 
11 

13 
.14 
15 
16 

' 17 
18 
19 
20 
21 
22 
23 
24 
25 
2 6 .  
27 

- -  
LL 

,' 
ReviewdLab Counsel 
Publicly Rpeasable 

I 

1 -. 5 6 0 5  -- A l p 5 2  source - 10,350 a/in. 
2 - 7139 - Seta source - 6.75.0 d/m 

I 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  

11 - 
12 - 
13 - 
14 .-- 
15 - 
16 - 
17 - 
18 - 
19 - 
.20. - 
21 - 
'22 - 
23 - 
24 - 
25 - 
26 - 
27 - 
28 7 
29 - 
30 
3 r  

10 - 

STACK LOC.~TI@X STACK ID. 

9030-A H 
9U30-B r/j' 

9030-c 9' 
FS-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
32-12 

FE-16 
F2-24 
FE-11 
FE-lL 
FZ-13 
FE-15 
FE-16 
FE-38 

FE14 5 
FE-46 
FE-51 
FE-54 . 
401-PXO. 

6 1  $- 

FZ-14 - 

FE-40 

If 

P-32 
II  

#I 

R 

II 

I1 

. (1 

MF? 
I l  

bI 

11 

If 

e! 

ob 

II 

I 1  

II 

.a 

U 



STACKS R E Q U I . R I N G  B E T A  A N A L Y S I S  

01 ALPHA STD 
02 BETA STD 
03 THRU 31 F I L T E R S  

. 1  
02 
03 
04 
05 
05 
07 
68 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 4. 
25 
26 

' 27 
28 
29 
30 
31 

000gg0g 
0030391 
OGOOl32 
0000278 
0000200 
0000087 
GO00086 
0000084 
0059807 
0060232 
OGOOOg 1 
00001 09 
0000126 
0000101 
0000123 
0000 13 1 
0000039 
ooooogg 
0000077 
0000039 
0000110 
00001 32 
0000089 
0001091 
0000158 
0000279 
0000038 
0000036 
0000062 
0000042 
0000025 

32927 
000 17 
00004 
00004 
00017 
00005 
00003 
001 15 
01298 
00065 
00005 
00003 
00007 
00005 
00005 
00013 
00003 
00004 
00004 
00010 
00013 
0001 1 
00006 
00003 
00028 
00005 
00001 
00024 
000 10 
00009 
00004 

1 i)OOO 
10000 
10000 
1 0000 
1 r3000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1 OOC10' 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

c ., ._ . 



P 

1 
2 
3 
4 
5 
6 
7 
8 .  
9 
10 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2  
23 
24 
25 
26. 
27 

- 

- -  
. ALL 

rr +: 2 
-1 5 

,- 

LASL STACKS REQ'v' lRIXG BETA ANALYSTS 

1 -. 5605 - Alpha source - 10,350 E / i a .  
2 - 7139 - B e t a  source - 6,75.0 a/m 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  
10 - 
11 - 
12 - 
13 - 
14 -- 
15 - 
16 - 
17 - 
18 - 
19 - 
2c - 
21 - 
'22 - 
23 - 
24 - 
25 -.  
26 - 
27 - 
28 - 
29 - 
.= 3 - 
- -  

STACK LOCATIOX 

CpllR 
I 

u 

TA-50 
I S  

1) 

SIGMA 
68 . 

TA-43 
' LI 

m l  

" . 
u 

- #I 

Y 

TA-48 
Y 

8 I  

#I 

N 

.I 

b1 

11 

.I 

bb 

11 

TA- 21 
-fi L-T . 

STACK ID. 

9030-A 
9030-B 
9030-c 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
3°C-12 

FE-16 
FE-24 
FE-11 
FE-12 
FE-13 
FE- 1 5  
FE-16 
FE-38 

F 2 ~ 4 5  
FE-46 
FE-51 
FE-54 . 
401-PRO. 

FE-15 - 

FE-40 

. ig -- 4 /  ,- - -  . . ,-- .- . 

. -  

. .  - 
- *  . .  . .  .. .. . -- 



S T A C K S  7 / 2 7  -8 /6 /79  

1 
0 2 
03 
04 
05 
06 
07 
03 
09 
10 
1 1  
12  
13 
14 
15 
16 
1 7  
18 
19 
20 
2 1  
2 2  
23 
2 4  
2 5  
26 
2 7  
28 
29 
30 
3 1  

GC10137 
0029254 
COO0447 
3000607 
COO046 1 
00001 05 
0c0000.:! 
0000774 
One3355 
0213591 
00001 15 
00002 0 1 
0000153 
0000123 
00001 14- 
GO00126 
0000034 
00001 18 
0000130 
0000092 
OO0007 1 
0000157 
00001 02 
0000127 
0000228 
00002 1 1 
0000034 
0000081 
0000057 
0000024 
OaO0032 

32617 
00015 
0001 0 
0001 0 
00008 
0000s 
00012 
02151 
01590 
00234 
00007 
00003 
oooog 
00002 
00006 
00008 
00003 
oooog 
00005 
ooooa 
00014 
00040 
00005 
00005 
00007 
00006 
00003 
00006 
oooog 
00007 
00003 

10000 
10000 
10090 
10000 
1 DO00 
10000 
10000 
10000 
10000 
1 OD00 
1 ooco 
10000 
1 0000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10090 
10000 
10000 
10000 
10003 
10000 
10000 
10000 
10001) 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



L 

f' 

1 
2 
3 
4 .  
5 
6 -  
7 
8 .  
9 
lU 
11 
iZ 
13 
.14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

26 
27 

* 5 .  

,- 

STACK LOC?ATIOY 

3 -  
4 -  
5 -  
6 -  
7 -  

9 -  

11 - 
12 - 
13 - 

. 14.- 

a -  

10 - 

15 - 
16 - 
17 - 
18 - 
19 - 
.20- - 
21 - 
-22 - 
23 - 
24 - 
25 -. 
26 - 
27 - 

. 20 7 
29 - 

STACiC ID. 

9030-A 
9u3u-3 
9030-C 
FS-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
zz-12 
FE-14 
FE-16 
FE-24 
FE-11 
F2-1L 
FE-13 
FE-15 
FS-16 
FE-38 
FE-40 

FE-BG 
FE-51 
FE-54 . 
401-PRO. 
F H  
f& /k 

11 

MF P 
11 

II 

11 

D l  

.. 
Y 

@I 

a* 

Y i 
. !, 
:/ 

I 

I 

. .  

.. 
I 

.. .. . -- 



STACKS R E Q U I R I N G  BETA ANALYSIS 
01 ALPHA STD 

03 THRU 31 F I L T E R S  
02 BETA. STD 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13  
4 
15 
16 
17 
18 
19 
20 
2 1  
2 2  
23 
24 
2 5  
26 
2 7  
28 
29 
30 
3 1  

0009205 
0030971 
0000053 
000025 1 
0005020 
0000072 
0000049 
0000048 
0038647 
0135747 
0000102 
ooooogg 
00001 13 
0000073 
0000052 
0000052 
0000029 
0000073 
0000097 

0000177 
00001 04 
0000155 
00001 11 
0001063 
00031 11  
0000073 
0000035 
0000028 
0000046 
0000032 

0000058 

33363 
00025 
00005 
00007 
00076 
0004 1 
00010 
00012 
01087 
00140 
000 14 
00012 
00010 
00007 
00004 
00010 
00006 
00008 
00050 
00008 
00048 
00022 
00015 
00003 
00006 
00007 
00005 
00005 
00004 
09005 
00004 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



1 -. 5605  - Alpha source - 10,350 E / =  
2 - 7139 - "aeta source - 6,75-3 a/;n 

1 3 -  
2 4 -  
3 5 -  
4 6 - .  

5 .  7 -  
6 8 -  
7 9 -  
a -  10 - 
9' . 11 - 
10 1 2  - 
11 13 - 
I L  . 14:- 
13 15 - 
14 16 - 
15 17 - 
16 18 - 
17 19 - 
18 .20' - 
19  21 - 
20 '22 - 
21 23 - 
22 2 4  - 
23 25 - 
24 26 - 
25 27 - 
2 6 .  . 20 7 
27 2 9  - 
d E  3 0  

- -  

3 LI 3 'I 

STACK LOCA?ION STACIC I D .  

CNR 
I 

#I 

. 'TA-50 
II  

I8 

SIGMA 
# I  . 

TA-43 
u 

w 

" . 
Y 

U 

Y 

TA-48 .. 
n 

m 

Y 

.I 

u 

w 

I 

ab 

#I 

TA- 21 

9030-A 
'9030-3 
9030-C 
FE-1 
FE-2 
F9-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
zz-12 
FE-14 . 
FE-16 
FE-24 
FE-11 
FZ-1L 
FE- 13 
FE-15 
F6-16 
FE-38 
F e e 0  

. FEy45 

FE-51 
FE-54 . 
401-PRO. 

FE-CG 

P-32 2 '1 /  ?4 

I !  

.. . =. .. 
.- 



L A S L  STACKS (BETA)  
i 

SAMPLLE DATE:  8/17-27/79 
#&##;?NPLYSIS D A T E :  8-30-79 
1 ALPHA STANDARD 
2 B E T A  STANDARD 
3 TERUUGF 3 1  

1 
c2 
c3 
0 4 
05 
06 
07 
0 8 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
2 2  
2 3  
24 
2 5  
26  
27  
2 8  
29 
30 
3 1  

009283 
0930267 
~ o ( j o ~ g ;  
0033088 
GOC.0025 
COO0063 
o!looo68 
0000042 
0047496 
0066786 
ooooosg 
0000052 
0000034 
0000085 
0000083 
0000077 
oooo is8  
00001 60 
0001 376 
0000094 
0000285 
0000243 
90001 17 
0001 113 
0007203 
0912744 
00001 7 1 
00001 49 
0000045 
0Q00057 
0000030 

AS PER h T T C C H E D  SHEET 

34379 
coo54 
00012 
0000~ 
oooog 
0000s 
00010 
00014 
00987 
00048 
00006 
00038 
00003 
00003 
00036 
00003 
00008 
00007 
00004 
00007 
00014 
00022 
00008 
00005 
00003 
00005 
00003 
00003 
00006 
00022 
00008 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10300 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1.0000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1 !loo!! 
10000 

01 
O i  
01 
01 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

0 1 .c &:c, c- 



- 
’lr - 
1 
2 
3 
4 
5 
0 
7 
8 .  
9 
10 
11 

13 
.14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2 6 .  
27 

I -  

LL 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  

il - 
12 - 
13 -_  
14 .- 
15 - 
16 - 
17 - 
18 - 
19 - 
.20’ - 
21 - 
‘22 - 
23 - 
24 - 
25 -. 
26 - 
27 - 
28 T 
29 - 
3 0  - 

j L  

10 - 

/ I  

CMR 
Da 

STACIC I D .  

9030-A 
‘9030-3 
9u30-c 
FE-1 
€E-2 
FE-3 
FE-13 
F2-26 
FE-9 
FE-10 
€E-11 
?E-12 
FE-14 
FE-16 
FE-24 
FE-11 
FE-1L 
FZ-13 
FE-15 
FE-16 
€E-38 
FE-40 
F2145 
FE-46 
FE-51 
FE-54 . 
401-PRO. 

*I 

II 

ma 



.I 

._ .. 
, 

. -  

I 

I 

.! 
J 

I 

I 

I 

I 

.! 

-! 

I .. 

I 
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ReviewedlLab Counsel . ,- 
W J  .I - Publicly R-sable 

1 -. 5 6 0 5  - Al2ha source - 10,350 C / K .  
2 - 7139 - Seca squrce - 6.75.0 &/in 

I 

STACK ID. 

1 
2 
3 
4 
5 
6 
7 
8 -  

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  
10 - 

CXR 
I 

I# 

TA-50 
B1 

66 

S I Gl*iA 
Be . 

TA-43 
u. 
W 

u .  
U 

m i  

Y 

TA-48 
" 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 - 

FE-3 
FE-13 
FE-26 
FZ-9 
FE-10 
FE-11 
?E-12 
FE-14 . 
FB-16 
FE-24 
FE-11 
FE-1L 
FZ-13 
FE- 15 
FE-16 
FE-3 8 
FE-40 
F2145 
FE-46 
FE-51. 
FE-54 . 

4Ol-PRO. 
F z  Y 
F K f V  

9 . 11 - 
10 12 - 
11 13 - 
iZ 14 -- 
13 
14 

15 - 
16 - 

15 17 - 
16 18 - 
17 19 - 
18 .2@' - 
19 21 - 
20 '22 - 
21 23 - 

I1 

I 1  

.1 

24  - 22 
23 2 5  -. 
24 26 - 
25 27 - 
2 6 .  . 28 T 
27 2 9  - 

30 
3 1  

*e 

Y TA- 21 
7445-0 - 

I, 

I .  
I 

.- 

I .  . .  
.. .. 

.- 

- 
r .  

. -- 
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33739 
00039 
00005 
00007 
00007 
00008 
00004 
0001 0 
00493 
00023 
00008 
00013 
00002 
00005 
00023 
00005 
00005 
00023 
00014 
00016 
00086 
00013 
00005 
00005 
00008 
00009 
00007 
0002 1 
00004 
00010 
oooog 

10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1 no00 
10000 
10000 

L A S L  STACKS R E Q U I R I N G  BETA A H A L Y S I S  

01 ALPHA STD 
02 BETA STD 
OZHRU 3 1  FILTERS 

1 
02 
03 
04 
05 
05 
07 
08 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

0009594 
GO30435 
0000052 
00001 og 
0000150 
000006g 
0000057 
0000046 
0009480 
Oil046 13 
0000067 
0000075 
0000074 
0000090 
03001 03 
0000093 
0000043 
00001 76 
0000089 
00001 12 
0000155 
00001 25 
0000038 
0001480 
0000130 
0000255 
0000934 
OQ00065 
0000054 
0000027 
0000047 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



I 

STACK ID. STACK LOCATIOY 

9030-A 
9030-3 
9030-C 
F6-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FE-11 
ZS-12 
FZ-14 - 
FE-16 
FE-24 
FE-11 
FE-lL 
FE-13 
FE- 1s 
FE-16 
FE-3 8 
FE-40 
FEz~S 
FZ-46 
FE-51 
FE-54 . 
401-PRO. 

1 
2 
3 
4 
5 
6 
7 
8 -  
9 
10 
11 

13 
.I4 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 ' 
27 

ai9 
a ci 

. I  

II 

CMR 
I 

#I 

3 -  
4 -  
5 -  
6 -  . 'TA-50 
7 -  . a  - .  

9 -  S I GMA 

#I 

bB 

I1 . '  l o  - 
il - 
12 - 
13 - 
14 L 

15 - 
16 - 
17 - 
18 - 
19 - 
-20' - 
21 - 
-22 - 
23 - 

TA-43 
U 

W 

Y .  

U 

OB #I 

I I  U 

TA-48 
. u  #I 

11 

U 

I, 

U .* 
*I 

# I  

#I 

#I 

Y q / - t - i r / H  

24 - U 

25 -. 
26 - I 

41 

U 27 - 
29 - TA- 21 28 



1 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1  
1 2  
13 

- 14 
15 
16 
17 
18 
19 
20 
2 1  
2 2  
2 3  
2 4  
25  
2 6  
2 7  
28 
29 
39 
3 1  

00093 12 
0030843 
0000074 
0000053 
0000084 
0000065 
0000062 
0000059 
0007497 
0001637 
000008g 
00001 05 
0000101 
00001 11 
0000087 
000008g 
0000050 
0000296 
0000272 
0009992 
0000739 
0000233 
0000083 
0000295 
0000706 
0001 843 
0000032 
0000023 
oooooi38 
0000043 
000005 1 

33473 
00042 
00012 
0001 1 
00005 
oooog 
00004 
00006 
00 543 
0001 1 
00004 
oooog 
00006 
00013 
0002 2 
00007 
00007 
0003 1 
00010 
00015 
0083 1 
00077 
00005 
00015 
00001 
0001 1 
00005 
00002 
000 19 
00012 
00007 

10000 
10000 
10000 
10000 
10000 
19000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10009 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

- .  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

I 

-. . 



d- 
'I' - 
1 
2 
3 
4 
5 
6 
7 
8 -  
9 
10 
11 
iZ 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26. 
27 

3 -  
4 -  
5 -  
6 -  
7 -  
8 -  
9 -  

11 - 
12 - 
13 - 
14 .L 

15 - 
16 - 
17 - 
18 - 
19 - 
.20' - 
21 - 
'22 - 
23 - 
2 4  -. 

2 5  -. 
2 6  - 
27 - 
28 r 
29 - 
3 6  
3 f  

I O  - 

STACX LOCRTION 

CMR 
Da 

#I 

. TA-5G 
II 

bb 

S I Gi*iA 
- B@ ' 

TA-43 
L I -  

*I 

" . 
U 

#I 

Y 

TA-48 
- .  

me 

II 

n - 

U 

a 

M 

U 

STACK ID. 

9030-A 
9i)30-3 
9030-c 
FE-1 
FE-2 
FE-3 
FE-13 
€2-26 
FE-9 
FE-10 

E S-IL 
FE-14 
FE-16 
FE-24 
FE-11  
€ E - L L  
FS-13 
FE-15 
FE-16 
FE-38 
FE-40 
FE145 
E : - 4 6  
FE-51 
FZ-54 . 
401-PRO. 
FE Y 
F@ Y 

FE-11 
T- -.. 

11 

II  

. .  
- .  

.. .. 
.- 
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. .  

L A S L  B E T A  A N A L Y S I S  FOR STACKS 

01 ALPHA STO 
02 B E T A  S T D  
03 THRU 31 F I L T E R S  

01 
02 
03 
04 
05 
06 
07 
08 
09 
lo 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

0008873 
GO30695 
0000850 
0000326 
00007 10 
@000070 
0000027 
0000048 
0008464 
0001374 
000009 1 
0000086 
00001 44 
0000074 
0000082 
00001 10 

00001 08 
0091732 
0000348 
00002 14 
0000092 
0000075 
00002 18 
0000022 
000775 1 
0000 1 go 
0000069 
0000056 
0000049 
0000036 

O O G O O ~ ~ ~  

33476 
00048 
00004 
00005 
00033 
00010 
00002 
00020 
00647 
oooog 
00007 
oooog 
oooog 
oooog 
00002 
0002 0 
00007 
00006 
00005 
00007 
00036 
00012 
00006 
00024 
00004 
00003 
00005 
00003 
00008 
000.1 9 
00003 

1or)oo 
1900n 
10000 
10000 
10000 
1ODOO 
10000 
10000 
10009 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1 0000 
10000 
10000 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 . 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

i .  t. . 

! 



& 
7: - 
1 
2 
3 
4 
5 
6 -  
7 
8 -  
9 
lo 
11 

13 
14 
15 
16 
17 
18 
19 
20  
21 
22 
23 
24 
25 
2 6 .  
27 

- -  
I L  

,- 

. LASL STACKS RS(?UJ1RTGG RZTA A N A L Y S I S  

1 -. 5605  - Al2ha source - 10,350 E / = .  
2 - 7139 - B e t a  source - 6,75.9 e/: 

3 -  
4 -  
5 -  
6 -  
7 -  

. 9 -  
a -  

10 - 
11 - 
12 - 
13 - 

. 14:- 
15 - 
16 - 
17 - 
18 - 
19 - 

..20. - 
21 - 

' 2 2  - 
23 - 
24 - 
2 5  -. 
26 - 
27 - 
29 - 

do - . 

. 28 

j / ' -  

- .  

STACK IJOC.%?-IOS 

CHR 
I 

mi 

' TA-56 
I1  

I1 

SI Gi+A 
I1 . 

TA-43 
u -  

n 

. 
n 

I1 

n 

TA-48 
" 
I O  

D I  

Y 

ut 

M 

bI 

.I 

4 1  

81 

TA-21 

7.30 . 

STACK I D .  ANALYZE 704: 

9030-A 
9030-8 
9030-c 
FE-1 
FE-2 
FE-3 
FE-13 
FE-26 
FE-9 
FE-10 
FS-11 
2s-12 
FE-14 . 
F5-16 
FZ-24 
FZ-11 
FZ-lL 
FE-12 

FE-16 
FE-38 
FE-'40 
FZ-4 5 
FE-46 
FE-51 
FE-54 . 
401-PRO. 

FE- 15 

FE c/ 
FlFN 

.. 
.- 

I O  

11 

11 

.I 

U .. 
IO 

m i  

II 

m( 

Y 

. I  
i 

. .  

. . -  



L A S L  STACKS RECU I R I NG G E T P  A w w s  I s 
01 ALPH S T D  
02 B E T A  STd 
03 THRU 31 FILTERS 

01 
0 2 
03 
i! 4 
05 

07 
03 
I: 9 
l i j  
1 1  
1 2  
13 
14 
15 
16 
1 7  
18 
19 
20 
2 1  
2 2  
23 
2 4  
25 
26 
2 7  
28 
29 
30 
3 1  

. ij6 

0003353 
0030031:, 
0000073 
CGrl!Il96 
rJegg22cj  
0009263 
Gi)00079 
C m O i ? f i  1 
O O C 7 6 7 5  
007342 1 
Oi300 104 
GOO0 13 1 
00001 3 1 
0000129 
0000064 
0000073 
0030048 
03092 15 
0000387 
00091 79 
0000652 
0000128 
0000080 
0000039 
0000375 
0000423 
OOO004 1 
0000045 
0000043 
0000050 
0000044 

3404n 
00035 
OOOGS 
OOU!l7 
000135 
0003 1 
OS014 
00924 
0361 1 
301 04 
00009 
00012 
00006 
00007 

0000s 
ocl000 
00008 
000 14 
00007 
00042 
00015 
00007 
00008 
OO!l05 
000 1 2  
00014 
00003 
0ooog 
00033 
00004 

00007 

11)ooo 
10000 
10000 
1 Gcl00 
1 QOOU 
10009 
1 r3000 
10000 
10090 
10000 
1 000'0 
10000 
10000 
19000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
1 OOOG 
10000 
1 0000 
1 i)ooo 
10000 
10000 
10000 
1 !IO00 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 



STACK 23. 0. 
f.' - 
1 
2 
3 
4 
5 
6 
7 
8 -  
9 
lU 
11 

13 
.14 
15 
16 
17 
18 
,19 
20 
211 
22 
23 
24 
25  
2 6 .  
27 

- -  
L L .  

9030-A 
9U30-B 
9030-c 
FS-1 
FE-2 

3 -  
4 -  
5 -  
.6 - 
7 -  
8 -  
9 -  

11 - 
12 - 
13 - 
14 .L 

15 - 
16 - 
17 - 
19 - 
.20' - 
21 - 
-22 - 
23 - 
24 - 
25 -. 
26 - 
27 - 
29 - 

10 - 

i a  - 

28 

FE-26 
FE-9 
FE-10 
FE-11 
r'E-iZ 
FS-14 
FE-16 
FZ-24 

FZ-12 
FE-13 

F5-16 
FE-3 8 
F2-40 

FE-46 
FE-51 
FE-54 . 
4 0 l - P R O .  

FE-11 

FE-15 

FE-45 . 

rcE 4 
F€ t r  

i 
I 

4 1  

TA- 21 
30 < A m  . 
3! 



LASL TACKS 

0 1 
02 
(3 3 
04 

07 
OS 
89 
18 
1 1  
12 
13 
14 
15 
16 
17 

. 18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

0 5 
il t) 

0 0 I:! $3 7 0 
0030d85 
GO30060 
C1000243 
a000130 
0!300 i 07 
3590082 
0003057 
0035i~i2 
O m 1 5  14 
01)OOl G3 
00001 34 
00001 05 
0000127 
0000078 
00001 03 
0000042 
00001 47 
0000155 
0000165 
00001 62 
0000150 
0000077 
00001 60 
00002 1 1  
0000254 
0000033 
0000028 
00G3129 
0000040 
0 0 0 0 0 3 9 

34102 
00037 
00907 
00012 
GO004 
33016 
00013 
OG010 
CO588 
00032 
00004 
09012 
00005 
000lO 
00007 
oaoog 
00008 
00006 
00007 
00015 
00017 
00010 
00005 
00001 
00010 
00007 
0032 3 
00005 
00008 
0001 1 
GOO06 

1i)ooo 
10003 
10000 
10300 
10003 
1 OG00 
1 oil00 
10000 
111coo 
10000 
i1100O 
10000 
1 mi30 
1 0000 
10000 
10000 
10000 
10090 
19000 
10000 
10000 
10000 
10000 
10000 
10oi)o 
10000 
10000 
10000 
10000 
10000 
1 OOOD 

01 
01 
01 
01 
01 
(31 
01 
01 
01 
31 
31 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
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1 -. 5605 - Alpha socrce  - 1C,350 C / E .  
2 - 7139 - Eera  s?.;rce - 6,75.0 d/n 

STACK LCCATION STACX a. 
1 3 -  
2 4 -  
3 5 -  
4 6 -  
5 7 -  
6 8 -  
7 9 -  
8 -  10 - 

9030-A 
9030-3 
9030-C 
FZ-1 
FZ-2 
F6-3 
FE-13 
FZ-26 
FE-9 
FE-10 
FE-11 
r's - 1.2 
FZ-14 
FE-16 . . 

FE-24 
FE-11 
FE-1L 
FE-13 
FE- 15 
FE-16 
FZ-3 8 
FE-40 
FZy45 
FE-46 
FZ-51 
FE-54 . 
401-P20. 

FE- 4 
F E - 1 8  

TA-50 
I 1  

U 

S I Gl-iA 
I# . 

TA-43 
04 

W 

" . 
U 

11 

Y 

TA-48 
U 

I1 

PI 

Y 

.I 

9 
lU 

11 - 
12 - 

13 
14  
15 
16 
17 
18 
19 
2 0. 
2 1  
22 
23 
24 
25 
2 6 .  
27 

4 

15 - 
16 - 
17 - 
18 - 
19 - 
.20 - 
21 - 

' 22  - 
23 - 
2 4  - 
2 5  -. 
26 - 
27 - 
28 - 
29 - 
30 

.( 

U 

I 

01 

U 

TA- 21 

-+- 

I .  

.- 
I 

. .  - 
. . -. .. 

._ 



I.... .... ... 

w- 
rL 

ci 
J 

i 
- o \ o D c a  bmu300cn(3\mm 
1 N  -0 0 C O  - - - m o o  0 
N o o o o o o c ~ o o o o o  
mo 0 0 0 00 0 0 0 0 000 
ma 0 0 0 0 c: 0 0 0 0 0 0 0 

mm- 
000 
000 coo 
000 

h r n  cnN w 0 3 4 - a  m a  mm m cn 
- 0 0 f ~ 0 0 c 0 c 0 - 0 0  
0 o o m o o  0 ooc~oo  0 0 
000000000000~0 
00000000000000 

ocv\c1c~oc3,o~coooooooooooooooo.-ooo~cl~ 
3 00 0 0 c C ? C .  L J  0 0 0 0 0 0 0 C ) O  0 0 0 0 0 0 0 0 0 0 0 0 0 c 
b 0000000000000000000000000OOOOO0 
4 



, 

1 
2 
3 
4 
5 
6 
7 
8 -  
9 
10 
11 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2.3 

- a  
IL 

LASL STACKS RE:C)'clRI:3.3 BETA ANALYSIS 

1 -- 5605 - Alpha source - 1 0 , 3 5 0  E/m. 
2 - 7139 - Beta source - 6,75.0 S/m 

3 -  
4 -  
5 -  
6. - 
7 -  
8 -  
9 -  
a0 - 

. 11 - 
12 - 
13 - 
14 .-- 
15 - 
16 - 
17 - 
18 - 
19 - 
.20 - 
21 - 
22 - 
23 - 
24 - 
25 - 
26 - 
27 - 
28 - 
29 - 
30 
a-' 

STACK LOCATION 
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15 
20 
2 1  
22 
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28  
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3012408 
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Q 3 0 0 0 8 2 
009008s 
0000042 
O!I0003% 
0000053 
00091 2 3  
00001 35 
0000 102 
O O O 0 2  18 
0000082 
0000063 
00Q0036 
00001 74 
0000330 
0000035 
0000037 
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LASL STACKS 2 S C ) U l R I I ; G  BETA A N A L Y S I S  

1 -- 5 6 C 5  - A l _ ~ h a  source - 10,350 C/m, 
2 - 7139 - Beta source - 6,75.0 d/m 
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5 -  
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8 -  
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12 - 
13 - 
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16 - 
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23 - 
24 - 
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STAC!: ID. STACK LOCATION * 
1 
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11 

13 
14 
15 
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. .  

.. 



1 

LO 
LO 
LO 
LG 
LO 
1c 
LO 
LO 
16 
LO 

j c !  
-10 
L@  
LO 
19 
LO 
LO 
LO 
LC 
LO 
1n 
!2 
LO 
LC 
LO 
LO 
LO 

. LO 
LO 
LO 
LO 



* 
1 
2 
3 
c 
5 
6 
7 
8 -  
9 
lU 
11 
iZ 
13 
14 
15 
16 
17 
18 
19 
20  
21 
22 
23 
24 
25 
26 
27 

Reviei&/Lab Counsel 
Pubtidy Relqsable 

. LASL STACKS RE(7'cJ.??X!rG RZTA ANALYSIS 

1. -- 5 6 C 5  - A l g h a  source - 10,350 d / m ,  . 
2 - 7139 - B e t a  socrce - 6,75.0 d/m 

3 -  
4 -  
5 -  
0 -  
7 -  
8 -  
9 -  
10 - 

. il - 
12 - 
13 - 
14 .L 

15 - 
16 - 
i7 - 
18 - 
19 - 
20 - 
21 - 
22 - 
23 - 
24 - 
25 - 
26 - 
27 - 
20 - 
29 - 
3 0  
3 1  
3 2  

STACK LOCATION 

C x R  
Y 

I1 

TA-50 
II 

bb 

S I GMA 
U . 

TA-43 
*I 

*I 

1' . 
u 

- II 

w 

TA-48 .. 
I 8  

Ib 

U 

.I 

b. 

STAC!C IC. 

9030-A 
9030-B 
9030-C 
FE-1 
FE-2 
F2-3 . 

FE-13 
FE-26 
€2-9 
FE-10 
€E-11 
FZ-12 
FE-14 
FE-16 
FE-24 
FE-11 
FE-1L 
€E-13 
FE-15 
FE-16 
€E-38 
FE-40 
F2145 
FE-46 
FE-51 
FE-54 . 
401-PRO. 

p / u  

1 / 1 2  -5h4 

,//t - 7/77 

01 / 7 -  9/79 

. -. . .  



.... 

c 
I- 
v) 

Q 
I- 
LL' 
m 
a. 
I- 
r 

m 
0 
0 
0 
C3 

cv 

rnb 
00 
00 
0 0  
00 

mol  

m m a  
0-0 
000 
000 
000 

c c o o o o o o o c o c o  

Ln 
0 
0 
0 
0 

3 
0 
0 
0 
0 

\o 
0 
0 
0 
0 

03 
N O  
00 
00 
00 

h 
0 
0 
0 
0 

m 
0 
0 
0 
0 

, m m  
00 
00 
00 oc 

F - w C P O - N w -  
oooooocoo 
000000000 
0 0 0 0 0 0 0 0 (3 
000000000 



I 

. . .  

II 

2 E-d 
I# 

i I# 

I* . 

.* 

of 
- 62 
- 8 2  
- LZ 
- 9 z  
- c z  - $2  
- E Z  
- z z  
- TZ 
- 02. 
- 5T 
- 82 
- LT 
- 9T 
- s t  
--. f rT 
- E t  
- Z T  
- T T  
- 3T 
- 6  
- 8  
- L  
- 9  
- s  
- 3  
- E  

L Z  
9 Z  
sz 
PZ 
E2 
22 
TZ 
02 
6'1 
8T 
LT 
9'1 
ST 
PT 
ET 
ZT 
TT 
OT 
6 

- 8  
L 
9 
S 
f 
E 
Z 
T 

ik 
- 



0 
0 
0 c? 

0 
0 
0 
C 

0 
6 
0 
C 

C 
0 
C 
C 

0 
0 
C 
C 

0 
C 
0 
C 

0 
0 
0 
2 

0 
0 
0 
0 

0 
0 
0 
C 

0 
0 
C 
C 

0 
0 
0 
C 

cc cc 
00 
C 2  

c 
C 
E 

C 
0 
C 
C 

0 
0 
0 
C 

0 
0 
C 
C 

0 c: 
0 c 

C 
C! c! 
C 

C 
0 
0 
3 

C 
C 
C a 

(3 c? 
0 
3 

0 
0 
0 
C 

C. 
c, 
c! 
C 

0 
0 
C 
C 

0 
0 
0 
C 

0 
C 
E 
0 
0 
0 c 

0 
c! 
0 c 

0 c c 
c2 



tt 

1 
2 
3 
4 
5 
6 
7 
8 -  
9 
10 
11 

. LASL STACKS RZC'L'1RI:FG BZTh ?\,NALYSIS 
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5 -  
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7 -  
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13 - 
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14 16 - 
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16 18 - 
17 19 - 
18 20 - 
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1 --. 5605 - Alpha source - 1 0 , 3 5 0  e/n:, 
2 - 7139 - 3 e t a  s o w c e  - 6,750 d/m 
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13 - 
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15 - 
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i S;TA STANDARD 
3 THRU 31 A S  PER ATTACHEa SHEET 
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LOS ALAMOS sClENTlFlC LABORATORY 
UNIVERSITV OF CALIFOilNICI 

LOS ALAMOS. NEW MEXICO 17545 

v publicly Re$y@ Reviewedlbb 

OFFICE MEMORANDUM 
Johnny Harper, H - 1  DATE. September 13, 1978 

Dennis G. Vasilik, Leader, H-1  HPAL 

Leonard Ramero, T.4-55 H - 1  HPAL 

d& "p #&@ ' 
TO 

T H R U :  

FROM 

SUBJECT : 

SYMBOL : 

MAIL STOP: 

TAX-153 STACK RESULTS 

H-1 -LLR- 18-78 

503 

Twenty four stack filters from TAX-153 were collected between June 
15, 1978 a d  Ju ly  25, 1978. The samples were analyzed a t  the  TA-55 
H - l  HPAL r:ith the IXPULSE system. 

Seven of t h e  twenty four samples had posit ive alpha act ivi ty .  
samples were analyzed for Ac-227. 
was 7 hours. 

The 
The sampling time for  a l l  filters 

Date of 
Sample 

6-15-78 
6-16-78 
6-19-78 
6-20-78 
7-11-78 
7-12-73 
7-24-78 

Effluent 
Volme (ml) 

2.33E+lO 
2.33E+10 
2.33E+lO 
2.33E+10 
2.33E+10 
2.33E+10 
2.33E+10 . 

Effluent Activity 
u C i  - + la 

' 2.87E- 5+7.8 5E-6 
2.08E-5+3.8lE-6 - 
3.65E-5+1.20E-5 
6.54E- 5+2.84E- 5 
2.07E- 5+3.7ZE-6 - 

- 

- 
- 

4.67E-5+1.76E-5 
4.18E- 5+1.50E- 5 

- 
- 

Effluent Concentration 
uCi/ml + la 

A t o t a l  of 2.6lE-4+3.97E-5 - V C i w a s  released during the period. 

cc: B i l l  Rmem, H-1 - .  
Fi l e  
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u)S ALAMOS SCIENTIFIC 
UNIVERSITY OF CALlFORLlil 

LOS ALAMOS. NEW MEXICO 11714 

OFFICE MEMORANDUM 
TO : J o h y  Harper, H-1  DATE October 6, 1978 

THRU : Dennis G.,  Vasilik, Leader, H - 1  W.%'@& 

FROM : Leonard h e r o ,  TA-55; H-1 HPAL 

SUBJECT . TA21-153 STACK RESULTS 

SYMBOL : H-1-LLR-20-78 I 

MAIL STOP: 503 

a d -  
ReviedLa b Cwnsel 
Publicty Releasable 4 

JP1" 

Thirteen stack filters fmn! TA21-153 were collected between August 11,. 
1978 and August 29, 1978. -The samples were analyzed at t h e  TA-55 H - 1  
WAL with t h e  IMPULSE systen. 

Eight of the  thir teen samples had posit ive alpha activity. 
were analyzed for  Ac-227. The sampling time fo r  all filters w a s  9 hours 
except fo r  t h e  sample taken on August 11, 1978 which was 6 hours. 

The samples 

Date of Effluent Effluent Activity Effluent Concentration 
Sample Volme(m1) VCi + - la pCi/ml + la 

8-11-78 
8-14-78 
8-15-78 
8-16-78 
8-17-78 
8-21-78 
8-22-78 
8-25-78 

Z.OE+lO 
3.0E+10 
3.OE+10 

3.0E+10 
3.0E+10 
3. GE+lO 
3.OE+10 

3.0E+10 

1.25E-3+3.78E-4 
5.54E-4+2.18E-4 - 
1.80E-3+4.97E-4 
1.24€-3+3.76E-4 
3.36E-3+8.23E-4 . -  

L.86E-3+5.10E-4 
6.18E - 4+2.34E-4 
8.04E -4+ 2.78E - 4 

- 

- 
- 

- 
- 
- 

6.2%-14+1.89E-14 - 
1.8%-14+7.27E-15 - 
6.00E-14+1.66E-14 - 
4. 13Ei14+1. - 2%- 14 
1.12E-13+2.74E-14 - 
6.20E-14+1.70E-14 - 
2.06E-14+7.80E-15 - 
2.68E-14+9.27E-15 - 

A t o t a l  of 1.1%-2+1.28E-3 - pCi was released during t h e  period. 

LLWmr 

cc: B i l l  Ranero, H-1 bS.1~-749 . Fi le  
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LO5 ALAMOS SCIENTIFIC LAJORATORY 
UN!VERSIT* OF CALlFO3Cii4 

LOS ALAMOI. hEW MEXICO 975L.i 

OFFICE MEMORANDUM 
DATE: January 11, 1978 . @// TO : B i l l  h e r o ,  H-1 

'IHRU 

FROM : Leonard h . e r o ,  H-1, Health Physics' Analysis Laboratory 

: Dennis G. Vasilik, Leader, H-1, Health Physics Analysis Laboratory 

MAIL ST.??. 503 

The. TA-55 stack samples fran December 23, 1977 'through December 30, 
1977 were analyzed January 9, 1978. 

The stack samples analyzed were 100-200 Area North Exhairst. and the  
300-400 Area Exhaust. There was no detectable ac t iv i ty  present on 
any of the samples. 

CC: W. Atencio, H-1 bS-503 . . File  



LO5 ALAMOS SCIENT!FIC LABORATORY 
UNIVERSITY OF CALIFORYIA 

LO5 ALAMOS. KEW MEXICO 8 7 5 4 5  

OFFICE M E M O R A N D U M  
TO : B i l l  Romero, H-1 DATE. January 19, 1978 

THRU 

FROM . Leonard Rcunero, H-1, Health Physics Analysis Laboratory 

: Dennis G. Vasilik, H-1 Health. Physics Analysis Labcratory DGU / L L H  

SUSJECT : TA-55 STACK RESULTS 

SYMSOL : H-I-LLR-6-78 

MAIL STOP. 503 

The TA45 stack samples fran December 30, 1977 through January 6, 1978 
were analyzed.Jamary 16, 1978. 

The stack samples analyzed 1 0 0 4 0 0  Area' North Fxhaust and the 300-400 
Area Fxhaust. There was no detectable ac t iv i typresent  on any of the 
samples. 

UWmr 

cc: W. Atencio, H-1  
F i l e  



LOS ALAMOS SCIENTIFC LABORATORY 
UNIVERSITV O? CALIFORNIA 

LO9 ALAM05. NEW MEXICO n75.4 

OFFICE MEMORANDUM 
TO : B i l l  h e r o ,  H - 1  ' DATE: January 24, 1978 

'IHRU : Dennis G. Vasilik, H-1, Health. Physics Analysis Laboratory D 6 I ) I L ' -  
: Leonard h e r o ,  H-1, Health Physics Analysis Laboratory 

The TA-55 stack samples fran January 6, 1978 through January 13, 1978 
were analyzed January 23, 1978.. 

The stack samples analyzed were 100-200 Area North. Exhaust and the' 
300-400 Area Exhaust. There' was no detectable ac t iv i ty  present i n  
any of the samples. 

cc: Willie Atencio. H-1  
F i l e  



LOS AUMOS' SC~ENTIFIC LABORATORY 
UNIVERSITY OF C k I F O R N I 4  

LOS ALAMOS. NEW MEXICO 8 7 5 4 1  

OFFICE MEMORANDUM 
TO : E i l l  Ranero, H-1  DATE: February 7, 1978 

THRU : Dennis C. Vasilik, H-1, Health Physics Analysis Laboratory 

FROM : Leonard Romero, H-1 ,  Health Physics Analysis Laboratory 

SUBJECT . TA-55 S A C K  RESULTS 

SYMBOL : H-1-LLR-9-78 

MAIL STOP. 503 

The TA-55 stack samples from January 20, 1978 t o  January 27, 1978 
were analyzed February 6 ,  1978. 

The stack samples analyzed were 1UU-200 Area Korth Exhaust and the 
200-400 Area Exhaust. There was no detectable ac t iv i ty  present in 
any of the samples. . 

. 

LLR/nr 

cc: Willie Atencio, H-1  
F i le  



The TA-55 stack samples from Y s n u q  13, 1978 through January 29, 1978 
were analysed February 2, 1978. 

The stack sarples analyzed were 100-200 Area North Exhaust and the 
300-4fiO Area khaust .  There was no detectable act is i ty  present in 
any of  the samples. 

CC: Itillie Xtencio, H-1 
File 



LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAYOS. NEW MEXICO 8 1 ~ 4 4  - 
OFFICE MEMORANDUM 

TO : B i i l  h e r o ,  H-1  DATE February 14, 1978 

'IHRU : Dennis G. Vasilik, H-1, Health Physics Analysis Laboratory O G ' / L L R  

FROM : Leonard h e r o ,  H-1, Health Physics Analysis Laboratory 

SUBJECT : TA-55'STACK RESULTS 

SYMBOL : H-1-LLR-10-78 

MAIL STOP. 503 

The TA-55 stack samples from January 27, 1978 t o  February 3, 1978 
were analyzed February 14, 1978. 

The stack smples  analyzed were 100-200 Area Xorth Exhaust and the 
200-400 Area Exhaust. There has no detectable ac t iv i ty  present i n  
any of the samples. 

LLR/mr 

cc: Willie Atencio, H-1 
Fi le  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVCIISITY OF CALIFORXIA 

LOS ALAMOS. NEW MEXICO 87554 

OFFICE MEMORANDUM 
DATE F c b m r y  22, 1978 v/ TO ; B i l l  Romcro, I!-1 

"I 

FROM . Leonard h e r o ,  H-1, Health Physics Analysis Laboratory 

SUBJECT . TA-55 S A C K  RESULTS 

: Dennis ,. G. Vasilik, H-1, Health Physics Analysis Laboratory 

SYMBOL : H-1-LLR-11-78 

MAILSTOP 

The T$55 stack samples from February 3, 1978 t o  February 10, 1978 were 
analyzed February 1 7 ,  1978. 

The stack samples analyzed were 100-200 Area Xorth Exhaust ard the 
200-400 Area Exhaust. Tnere was M detectable ac t iv i ty  present i n  
any of the  samples. 

LLR/mr 

CC: Willie Atencio, H - 1  
File 



LO5 ALAMOS SGEPITIFIC: LASOilA I~VRy 
UYIVEPSITV 0’ CAL FCRN:a 

LLiS ALAYOS XEW U E X  Co r75.1.1 

0 F F I C E PJl E M 0 R A N  D U M 
TO : B i l l  Roniero, H - 1  DATE: Febmary 2S, 1975 

TI.lRU : Deruiis G .  Vasilik, ! I -1 ,  Health Pk,ysics hrmlysis Laboratcry D(,-L’ /LL i? 

FROM . Leonartl Ranero, H - 1 ,  Health Physics -4nalysis Laboratory 

SUBJECT TA-55 STi1C.Y RESruTs 

SYMYOL : 11-1-LLR-12-78 

MAIL STCP. 5c3 

Tha ?A-55 stack samples fro2 Febniary 13, 1978 t o  February 1 7 ,  197s 
were axly-zed Fe5n:ar). 23, 1975. 

i ne  stack sam?les z:a:p-zed !ere ,130-203 Area ticrth ExlxiLst 2nd the  
222-403 Area %,uhast. T k r e  \as no detecta3le activity present in  
ar.y of t!ie saT?ies. 

- 



AIR BORNE CONTAMINATION TEST 
AREA SM - f o L *  SA,i-&C 



AIR BORNE CONTAMINATION TFST 
AREA %A- a/- S'T 
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UNIVERSITY OF CALIFORNIA 
LCS AUMOS. NEW MEXICO E l 3 6  

Tulephons Exr  OFFICE MEMORANDUM 
W '  

To : Distribution DATE: 3, 1978 

THRU : Dermis Vasilik, Leader, HFAL 

EFFUENT REPORTING 

SYMBOL : 

MAILSTOP: 401 

mRT #l 
2 

3 
4 
5 
6 
7 
8 
9 
10 

Lz 
l2 

13 

D E C m E R  3, 1977 
JANUARY 27, 1978 

MARCH 24, 1978 
APRIL 21, 1978 
MAY 19, 1978 
JUXE 16, 1978 
JULY 14, 1978 
AUGUST 11, 1978 
SEPPElMBW 8, 1978 

FEBRURRY 24, 1978 

m m  6, 1978 

IJECmBm 1,1978 
m m  3, 1n8 

metribution: ~ o h n  GsLzimore 
Richard &ale 
C a r l  Buckland 
Jerry Miller 
J i m  Hyder 
W. J. Wenzel 
Ron stafford 
E-1 File 

R e v i W L a b  Counsel 

J A N W R Y 2 7 , 1 9 7 8  
FEBRUARY 24, 1978 

24, 1978 
APRIL 21, 1978 
M Y  19, 1978 
JUNE 16, 1978 
JULY 14, 1978 
AUGUST ll, 1978 
s m E R 8 , 1 9 7 8  
OCTDBER 6, 1978 

."EMBER 3, 1978 
DECEMBER 1, 1978 
-ER 29, 1978 

\ 





LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 

OFFICE M E M O  RAN DUM Telephonn Exc: &* 
pL' DATE. January 5, 1977 To : Distribytion 

THRU : Dennis Vasilik Leader, H-1 Health Physics Analysis Laboratory 

FROM : Willie Atencio, Asst. Section Leader, H-1 
. .  . . . . . - . -. . . _ _  . . . . - 

SUBJECT : 1977 STACK REPORTING INTERVALS 

SYMBOL : H-1-CMR-2-77 

MAIL STOP: 74 9 

Report #l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

December 30, 1976 
January 28, 1977 
February 25, 1977 
>larch 25 , 1977 
April' 22 , 1977 
May 20, 1977 
June 17, 1977 . 

July 15, 1977 
August 12, 1977 
September 9, 1977 
October 7, 1977 
November 4, 1977 
December 2, 1977 

January 28, 1977 
February 25, 1.977 
.March 25, 1977 
April 22,' 1977 
May 20, 1977 
June 17, 1917 
July 15, 1911 
August 12, 1977 
September 9, 1977 
October 7, 1977 
November 4, 1977 
December 2, 1977 
December 30, 1917 - 

DV/WA/ skr 

xc: File 

Distribution: H-1 Group Office (Bill Romero) 
John Gallimore 
Carl Buckland 
Dick Smale 
.George Wenz 
Ron Stafford 



LOSALAMOS SCIENTIFIC LARORATORY 
VNIVERSITY OF C A L l r n l l k l A  

LOSALAMOS.NEW MEXICOUi5i5 
- 

s-7 /l.(oo d:.. . .  ,, 

Telephone Eat: OFFICE MEMORANDUM 

I 
TO : Willie Atencio, H-1 CMR DATE. January 12, 1977 

THRU 

FROM : Robert W. Martin, H-1 Health Physics Analysis LaboratorycZCl;, 

SUBJECT : SH-29 WATER SAMPLES FOR DECEMBER, 1976 

i .C.5. 
: Dennis G. Vasilik, Leader, H-1 Heaith Physics Analysis Laboratory 

SYMBOL : H-1-HPAL-1-77 . .  

MAIL srop: 749 

Water samples from various locations in 34-29 were 
taken in December, 1976. From each sample, two (2) ml 
of water were evaporated onto a steel planchet and an- 
alyzed using a Beckman Widebeta I gas flow proportional 
analysis system. 

The results of the analyses are shown in Table I. 

. .  

DGV/RWM/ skr 

xc: File 

. . - - -  .. .. 

. 



TABLE I 

. .  

.. . 

SM-29 WATER SAMPLES FOR DECEMBER 1976 

Sample 
Location 
WCD-4 
WCD-13 
WCD-18 
WCD-22 
WCD-24 
WCD- 2 6 
WCD- 2 9 
WCD-34 
WCD- 3 8 

Sample 
Date 

12/76 
n 

n 

, I, 

,I 

n 

I, 

I 

I, 

*No detectable act.ivity 

Alpha 
(dpm) 
NDA* 

n 

n 

I, 

I, 

n 

n 

n .  

Beta 
(dpm) 
NDA* 

" 
n 

n 

n 

. - .. . . . . - . . .. ... - -  . -- .- . .. - . ... - . .  .. .. - 
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Tclc~illoir Ext: 
0 FFI C E M E IXO RAN D U Ill 

TO . : C a r l  Buckland, Leader,  Gen. Monitor ing DATE: January 1 9 ,  

Thru : Dennis  G: Vas i l i l : ,  Leade r ,  11-1' I i e i l t h  P h y s i c s  A n a l y s i s  

FROM : Robert  M a r t i n ,  H - 1  Health Phys ic s  Ana lys i s  Laboratory $4 
b ~ m E C ~  : Air Sample 'from t h e  R-44 F i r i n g  P o i n t ,  TA-15 

.SYMBOL : 11-1 H e a l t h  P h y s i c s  A n a l y s i s  Laboratory 

MAIL STOP: 7.49 

. .  

~~~ 

. Sample b c a t i o n  

R-44 F i r i n g  P o i . n t .  
II " I, 

)a te  & T i m e  

. Sample 
of 

1/ 18/7 7 
II 

. D a t e  
of 

A n a l y s i s  

1/19/77 " 

h c  t i v i  t y  

( d w l  

0 (ALPHA 
0 (BETA) 

Retmrks ' The sample w a s  r u n  by C h u c k ' k i e s  (H-1) for 30 minutes 
a t  a sampling rate of 0.4 +/minute. 



TO . .  
Thru : 

FROM : 

SUBJECT : 

SYMBO!. : 

MAIL STOP 

C. Buckland, Leader ,  Gen. Moni tor ing  DATE: March 1 4 ,  1977/ 

D e n n i s '  G.  Vas i l i l c ,  Leade r ,  11-1 Ileal'th P h y s i c s  .Analys is  Lgkora to ry  
/&.?$I !-[ 3,v 

Robert  W. Martin,  H - 1  Hea l th  P h y s i c s  Ana lys i s  Labora tory  I/ isrfl 

H i - V o l  Ai r 'Sample  from TA-15, R-44 

H-l H e a l t h  P h y s i c s  A n a l y s i s  L a b o r a t o r y  

749 

Saipple M c a t i o n  

TA-15, R-44 
I, I, 

Date & Time 
of 

. Sample 

3/2/77 
I, 

* D a t e  
of 

A n a l y s i s  

3/3/77 
I, 

A c t i v i t y  

(dm) 

0.3 
1.2 

, Analyacd by: Robert  Mar t in  

Rciiarks: Above r e s u l t s  are i n  t e r m s . o f  d m/M3. Sample r a n  
f o r  one hour a t  a rate of 0 . 4  M 5 . .  / m m .  

.. 

(ALPHA) 
(BETA) . 

I 

. . .  

.. 



7clcpllols Lxl: 
o FF I c E M EM o RAN D u ni 

. : C. Buckland, Leader ,  Gen'. Monitor ing DATEiMarch 18 ,  . .  TO 

Thru : D e n n i s  G. V a s i l i k ,  Lcadcr ,  11-1 l i chl th  P h y s i c s  

FROM Robert  W. Mart in ,  H - 1  Health Phys ic s  A n a l y s i s  Labora tory  ,doq 
I 

: ' H i - V o l  Air Sample' from K-S i t e  

syMeob : H-l Heailth P h y s i c s  Analysi 's  L a b o r a t o r y  
i 
I 
I HAIL STOP: 749 

Sample Loca t ion  

6 0  f e e t  from burn  
I, I, I, 

>ate & T i m e  

. Sample 
of 

3/17/77 
I, 

D a t e  
of 

A n a l y s i s  

3/17/77 
I, 

. .  

0.0 (ALPHA) 
0.0 (BETA) 

Analyzcd by: Robert Mar t in  
.. 

I 

.. . - . . - . . . R c m r k s :  Above r e s u l t s  are i n  texms' .of dpm/M3. Sample r a n  
for  6 minutes  a t  a rate of 0 . 4  M3/min: 



. LOSAIAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

._ . . .. 

Telephone Ext: 
OFFICE n EMORANDUM 

To : Jerry Miller, H-1, LAMPF 

THRU : Dennis G. Vasilik, Leader, H-1 Health 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory- 

SJBJECT : PLUSE HEIGHT ANALYSES OF LAMPF STACK AIR SAMPLES 

SYMBOL : H-1-HPa-9-77 

MAIL STOP: 749 

Stack air samples from LAMPF have been analyzed using 

The sample results are shown in Table I. The sample 
indentifications, dates, and times listed are as shown on 
the samples. The activities, in microcuries, are the total 
activities on the samples and are corrected to the times the 
filter papers were removed from the sampling media. 

the Ge(Li) detector and Canberra 8100/4,096 channel PHA. 

DGV/RWM/ s kr 

xc: W. Atencio, H-1 MS-624 
File 
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S t a c k  D a t e  On 
1 / 3 1 / 1 7  

- - - - 7  
- _ I  

E-3 2 / 1 / 1 1  

5 - 3  2 / 1 4 / 1 1  

z - 3  2 / 2 2 / 1 1  

5-16 2 / 7 / 1 7  

ri?a A VfE-3 3 / 1 / 1 1  

rea  A f€-# 3 / 1 4 / 1 1  

T i m e  On 
0 9 4 5  

0 8 3 0  

0 9 2 5  

0 9 0 0  

0 9 4 0  

0 6 0 0  

0 6 0 0  

? 

0 9 3 0  

0640  

0 6 0 0  

0 6 0 0  

50 detectable ac ' t iv i ty .  

11- 7 

D a t e  Off T i m e  Off Isotope A c t i v i t y  (UC) m 0 8 3 5  --- NDA* 

2 / 1 4 / 7 7  

2 / 2 2 / 1 1  

2 / 2 8 / 7 7  

2 / 1 4 / 1 1  

3 / 1 4 / 1 7  

3 / 2 1 / 1 1  

2 / 2 8 / 1 7  

2 / 2 2 / 7 7  

3 / 1 / 1 7  

3 / 1 4 / 1 1  

3 / 2 1 / 1 1  

NDA 

NDA 

--- 0 9 2 5  

--- 0 8 2 8  

0330 . 'Be 1 . 9 ~ 1 0 - ~  

NDA 

0100 :-- NDA 

4DA 0600 

--- . ? 

--- 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFOflNIA 

LOS ALWOS. NEW MEXICO 875& 

j 

Telephone Ext: 
OFFICE MEMORANDUM 

TO : Robert Geoffrion,r.H-l, S>l-29 DATE: April 4, 1977 
$\ L, 

THRU :‘Dennis G. Vasilik,’Leader, H-1 Health Physics Analysis Laboratory 

I 

fi  

FROM : Robert Martin, H-1 Health Physics Analysis Laboratory c m  
SUBJECT : SM-29 WATER SAMPLES FOR JANUARY, 1977 

SYMBOL : H-1-HPAL-10-77 

MAIL STOP 749 

. .  

. .  

Water samples from various locations in SM-29 were 
taken in January, 1977. From each sample, two (2) ml of 
water were evaporated onto steel planchets and analyzed 
using a Beckman Widebeta I gas flow proportional analysis 

. system. . . .  

All samples showed no detectable alpha or beta activity. 

The sample locations are shown below: 

WCD-3 
WCD- 9 
WCD-15 
WCD-17 
WCD-21 

WCD-25 ’ 

WCD-27 
. WCD-3 0 
WCD-40 

. .  

DGV/Rii/skr 
xc: File - - . .. . - . .- -. . . .. -. - . . . . - . 
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. .  

.I i 
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LOS ALAMOS SCIENTIFIC Q o G  'BORATORY 

d4; UNIVERSITY OF CALIFORNIA 
LOS ALAMOS. NEW MEXICO 87515 

Telephone Ext; 

%-JOT 
R-b COU 
~uMiiy Releasaw 

OFFICE MEMORANDUM 
TO : Jerry Miller, H-1, LAXPF DATE: April 4, 1977 

(Jij,! 
THRU : Dennis G. Vasilik,,Leader, H-1 Health Physics Analysis Laboratory 

FROM : Robert Yartin, H-1 Health Physics Analysis Laboratory ici'il 

SUBJECT : GAMMA ANALYSIS OF CONTAMINATED LIGHT 

SYMBOL : H-1-HPAL-11-77 

MAIL STOP 749 

A contaminated light from LAXPF was analyzed on 
March 24, 1977, using the Ge(Li) detector and Canberra 
8100/4,096 channel PHA. A quantitative analysis was 
not possible due to the configuration of the light. 

Listed below, are the major contaminants, which 
represent 44 photopeaks in the spectrum, detected on 
the light: 

7Be 

54m 

5 6 ~ 0  

Cr 

59Fe 

5i 

DGV/RM/ s kr 

xc: G. Neely, H-1 
J. Larkin, H-1 
R. Harris, H-1 
File 

co 5s 

'6OC 

! 

: 

i 

! 

: 
i 

1 
i 
! 

! 

; 

! 

i 

1 

i 

I 
! 

i 
: 

1 
: 

! 

_. 



L 6 S  ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87645 
Telephone Ext: 0.F F I C E M E M 0 RAN D U M 

To : J e r r y  Miller, H - 1  LAMPF DATE: A p r i l  12, 197 

THRU : Denn i s  G. H - 1  Hea l th  P h y s i c s  A n a l y s i s  Labora tory  

FROM : Robert  W. Martin, H-1  Hea l th  P h y s i c s  A n a l y s i s  Labora to ry  /bm 
SUBJECT : GAWW ANALYSES OF LAMPF WATER SAMPLES 

SYMBOL :. H-1-HPAL-13-77 

MAIL  STOP 749 

LAMPF water samples have been ana lyzed  u s i n g  t h e  
G e ( L i )  d e t e c t o r  and Canberra 8100/4,096 channe l  p u l s e  
h e i g h t  a n a l y z e r .  

The r e s u l t s  of t h e s e  a n a l y s e s  are shown i n  Table 
I. The c o n c e n t r a t i o n s  have been corrected t o  t h e  vo l -  
ume of one  (1) l i t e r  and t o  t h e  dates i n  which t h e  
samples were t aken .  

DGV/R\VN/ s k r  

xc: F i l e '  



.- . 

TABLE I 

Sample , 

I.D. 
xo- 2 -- 

xo- 2 

xo-2 
xo-2 
xo-2 
xo-2 
xo- 2 

x o - 2  
xo-2 
xo- 2 

x o - 2  
xo-2 
xo-2 
xo-2 

xo-2 
xo-2 ' 

xo-2 

xo-2 

xo-2 
xo- 2 

xo-2 
xo- 2 

Sample 

2/18/11 

2/22/11 
2/22/11 
2/22/11 
2/22/11 
2/22/11 

2/28/11 
2/28/71 
2/2 8/1 1 

3/7/71 
3/1/11 
3/1/11 
3/1/77 

3/14/11 
3/14/11 
3/14/11 

3/21/11 

3/28/11 
3/28/11 
3/28/17 
3/28/17 

Isotope ( S I  

'Be 

7Be - 
6co 

'Be 
5 7 ~ 0  
5 8 ~ 0  

7Be 

5 7 ~ 0  
5 8 ~ 0  

Be 

'Be 
5 2 ~ ~ n  . 

5 6 ~ 0  
5 7 ~ 0  

Concentration 

NDA* 

-3.63 
1.6x10-' 
9 ;,5~1'0-~ 
4.4x10-' 
6 . 5 ~ 1 0 - ~  

4.0 
6. Z X ~ O - ~  
1.4x10-' 

2 . 2  

. 6 . 2 ~ 1 0 ~ ~  

3 . 7 ~ 1 0 - ~  
1: 0x10-2 

' 4.3 
. 9.0~10-~ 

2.9x10-' 

5 .  3x10-1 

I 



TABLE I (CONT'D) 

Sample Sample 
. 1.D. Date 
xo-2 4/4/17 

xo-2 4 / 4 / 1 7 ,  
xo- 2 4/4/17 
xo-2 4/4 /11  
xo-2 4/4/11 

I s o t o p e  (s) C o n c e n t r a t i o n  
( u C i / Z  1 

. 5211n 5 . 9 ~ 1 0 - ~  

6 ~ o  1. E x ~ O - ~  

5 7 ~ 0  6 .  O X ~ O - ~  
5 8 ~ 0  4 . 1 ~ 1 0 - ~  

'Be 7 . 2  



-Lab Counsel LOS ALAMOS SC,IENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA '. - - LOSALAMOS.NEW MEXICO 87545 . Teiephone Ext; OFFICE MEMORANDUM 

' Jerry Hiller, H-1, LAMPF 'ATE: April 12, 1977 TO 

THRU : Dennis G. Vasilik, €1-1 Health Physics Analysis Laboratory 
.  FRO^ : Robert W. Martin, H-1 Health Physics Analysis Laboratory CLC% 

SUBJECT : PULSE HEIGHT ANALYSIS OF LAElPF STACK AIR SAMPLES 

. 
Stack air samples from LAMPF have been analyzed using 

the Ge(Li) detector and Canberra 8100/4,096 channel .pulse 
height analyzer. 

The sample results are shown in Table I. The activ- 
ities on the samples and are corrected to the times the 
filter paper were removed from the sampling media. 

DGV/RWM/skr 

xc: W. Atencio, H-1, MS-624 
File 

. .- . .. - . .. 



Stack  - 
FZ-3 

FE-16 

FZ- 3 

FZ- 3 

E - 1 6  

FZ- 3 

FZ-3 

?'E-16 

Date On Time On Date O f f  Time O f f  Isotope(s) A c t i v i t y  (UCi) 
3/21/77 0600 3/28\77 0530 NDA* - 

NDA - 
--- 

3/21/77 0600 3/28/77 0530 --- 
-3 c < 3/28/77 0600 4/4/77 0600 'Be 3 . 2 ~ 1 0  

3/2 a17 7 0600 4/4/77 0600. 2 4 N a  - 3. O ~ ~ O - ~ .  - 
NDA - 3/28/77 0600 4/4/77 0600 

4/5/77 1447 4/11/77 0810. 'Be 3 . 4 ~ 1 0  

--- 
-3 - 
-4 - 4/5/77 1447 4/11/77 o a i o  4 ~ a '  . 2.6X'lO 

NDA - 4/4/77 0600 4/11/77 0840 --- 

*::o d e t e c t a b l e  a c t i v i t y  



Y -- 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ACMOS. NEW MEXICO 87545 
Telephone Ext: 

0 FF I C E M. E M 0 RAN D U M 
TO -1 Section Leader, LAMPF DATE: A p r i l  22, 1977 

Leader, H-1 Health Physics Analysis Laboratory 

FROM 

SUBJECT : PULSE HEIGHT ANALYSIS OF LAMPF STACK A I R  SAMPLES 

: Robert W. Martin, H-1 Health Physics Analysis Laboratory &I 

SYMBOL : H-1 -HPAL-15-77 

MAIL STOP: '749 

Stack a i r  samples have been gamma analyzed us ing the  Ge(Li) 

The sample resu l t s  are shown in Table I. 

detector and Canberra 8100/4,096 channel pulse height  analyzer. 

on the samples are corrected t o  the times the f i l t e r  papers 
were removed from the sampling media. 

The a c t i v i t i e s  

xc. W. Atencio, H-1, MS-624 
F i l e  



TABLE I 

- Stack Date On Time On Date O f f  Time O f f  Isotope(s) Act iv i ty  (VCi) 
FE-3 4/11/77 081 0 4/18/77 . .  0800 ' ~ e  2 . 8 ~ 1 0 - ~  

FE-3 4/11/77 081 0 4/18/77 0800 24Na 7 . 3 ~ 1  Om4 

FE-16 . 4/11/77 0800 4/18/77 0800 . ---- NDA* 

I 

*;lo detectable a c t i v i t y  

- .. .... .. . . . . . . -. . . - -. - . - . . - 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 
WS ALAMOS. NEW MEXICO 87545 

Telephone Ext: 
: . A  

R e d l a b  can 
PuD!icly Releasaw 

OFFICE MEMORANDUM 
To 

THRU : 

FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP 

H-1 Section Leader, LAMPF DATE A p r i l  22, 1977 

Leader, H-1 Health Physics Analysis Laboratory 

Robert W. Martin, 

W@N ANALYSES OF 

H-1 -HPAL-16-77 

749 

H-1 Health Physics Analysis Laboratory Rrr\ 
LAElPF WATER SAMPLES 

LAMPF water samples have been analyzed using the Ge(Li) de- 
t e c t o r  and Canberra 8100/4,096 channel pulse height  analyzer. 

The resu l t s  of these analyses are shown i n  Table I .  The 
concentrations have been normalized t o  one (1) l i t e r .  The ac- 
t i v i t i e s  were corrected t o  the dates and times i n  which the sa- 
mples were taken. 

DGV/Rk'M/s k r  

xc: F i l e  



TABLE I 

Sample 
I.D. 
xo-2 

xo-2 

xo-2 

y.0-2 

xo-2 

.x0-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 , 

xo-2 

xo-2 

so-2 

Sample 
Date 

4/11/77 

4/11/77 

4/11/77 

411 1/77 

4/11/77 

4/11/77 

4/11 177 

41i i i77 

4/11/77 

4118177 

4/18/77 

4/18/77 

4/18/77 

4/18/77 

0805 

0805 

0805 

0805 

0805 

0805 

0805 

0805 

0805 

0820 

0820 

0820 

0820 

0820 

I so tope( s ) 

7 ~ e  

24ya 

5 2 ~ n  

54~.~n 

5 6 ~ 0  

58~0 .  

5 7 ~ i  
1311 

182Ta 

7Be 

24~ta 

, 5 6 ~ 0  

5 7 ~ 0  

1 9 0 ~ ~  

Concentration 
( u C i / e )  
4.2 

1 .4xl 0-2 

2 . 9 ~ 1 0 - ~  

1.2x10-* 

2.2x10-2 

2 . 4 ~ 1 0 - ~  

2 . 6 ~ 1  0-2 

7 . 7 ~ 1  O-' 

3.1~10-1 

8.0 

6 . 2 ~ 1  0-1 

3 . 5 ~ 1 8  

2.ox10-2 

4 .3~1  0-2 



~~ 

LOS ALAMOS SCIENTIFIC LABORATORY 

LOSALAMOS.NEW MEXICO87545 
. UNIVERSITY OF CALIFORNIA 

cv 
Telephonn E x t  

DATE: May 31, 1977 

OFFICE MEMORANDUM 
. : Jer ry  M i l l e r ,  H-1 Section Leader, LAMPF 

THRU : Dennis 6. Vas i l i k ,  Leader. H-1 Health Physics Analysis Laboratory 

FROM .: Robert W. Martin, H-1 Health Physics Analysis Laboratory b,/ 
SUBJECT : GAMMA ANALYSIS OF LAMPF WATER SAMPLES 

SYMBOL : H-1 -HPAL-17-77 

MAIL STOP 749 

w 

LAMPF water samples have been analyzed us ing the Ge(Li) detector 
and Canberra 8100/4,096 channel pulse height. analyzer. 

The resu l t s  of these analyses are shown i n  Table I. The con- 
centrat ions have been normalized t o  one (1) l i t e r .  The a c t i v i t i e s  
were corrected t o  the dates and times i n  which the samples were 
c o l l  ected. 

DGV/RWM/s k r 

xc: F i l e  ' 

. . -. . . . . - . - . .. . -. .- ._. _-_ - .  



Sample 
-L& Samp ie 
xo-2 Qa te Sample 

Time . xo-2 4 z 7  1 
5/2/77 0810 

5/2/77 0815 

5/2/77 0815 

5/9/77 0815 

5/9/77 0805 

xo-2 
5/2/77 0815 

5/9/77 0805 

0805 

OB10 
5/16/77 

5/16/77 
0870 

5/23/77 

5/23/77 0810 

5/23/77 0810 

5/23/77 0810 

0810 

0810 . 

5/23/77 

5/23/77 
5/23/77 0810 

W a  

. 
- - .' 

. .. 
. -- . 



LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Exe 

OFFICE MEMORANDUM 
TO ' ' . J e r r y  M i l l e r ,  H-1 Section Leader. LAMPF . DATE: May 31 * 1977 

THRU w : Dennis G. Vas i l i k ,  Leader, H-1 Health Physics Analysis Laboratory 

' Robert W. Martin, H-1 Health Physics Analysis Laboratory)L#f 
' 

' H-1-HPAL-18-77 

PULSE HEIGHT ANALYSIS OF LAMPF STACK A I R  SAMPLES 

MAIL srop. 749 . .  

Stack a i r  samples have been gama analyzed us ing the Ge(Li) 

detector and Canberra 8100/4,096 channel pulse he igh t  analyzer. 

DGV/RWM/ s k r  

xc: W. Romero, H-1 MS-692 
F i l e  .. . .. . . . 



;tack 
'E-3 

'E-1 6 

'E-3 

'E-1 6 

ZE-3 

'E-16 

-L-3 

'E-16 

'E-3 

FE-16 

- 

-- 

Date On 
411ain 

4/18/77 

4/25/77 

4/25/77 

5/2/77 

5/2/77 

5/9/77 

5/9/77 

5/16/77 

511 6/77 

Time On 
oaoo 
0800 

0500 

0500 

0600 

0600 

0700 

0700 

oaoo 
oaoo 

- .. . _ _  

Date O f f  
4/25/77 

4/25/77 

5/2/77 

5/2/77 

5/9/77 

5/9/77 

5/16/77 

5/16/77 

5/23/77 

5/23/77 

Time O f f .  
0500 . 

0500 

0600 ' 

0600 

0700 

0700 

oaoo 
0800 

0600 

0600 . 

A c t i v i t y  (uti) 
1 . 3 ~ 1 0 - ~  

NDA 

1 . oxl  o - ~  

NW . 

7.6~1 f3  
NDA 

2.4~1 0-3 

NDA 

3.6~1 0-3 

NDA . 

. _. . 
. . .  



LOS ALAMOS SCIENTIFIC LARORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 .. . .  
Telephone. Exl: OFFICE MEMORANDUM . 

TO . : Robert Geoffrion, . MTE: June 16, 1977 

THRU : Dennis G. Physics Analysis Laboratory 

FROM : Robert W. Martin. H-1 Health Physics Analysis, Laboratory @'r: 
SUBJECT :' SM-29 WATER SAMPLES FOR MARCH, 1977 

SYMBOL : H-l-HPAL-20-77 

MAIL STOP: 749 . .  

Water samples from various loca t ions  i n  SM-29 were co l lec ted  
on March 31, 1977. From each sample, two (2) m l  o f  water were 
evaporated onto steel planchets and analyzed using a Bechman 
Widebeta I gas f low propor t ional  analys is  system. 

A l l  samples shoved no detectable alpha o r  beta a c t i v i t y .  

The sample loca t ions  are shown below: 

WCD-3 
WCD-9 
WCD-15 
WCD-17 

DGV/ RWMI s k r 

xc: F i l e  

WCD-21 
WCD-27 
WCD-30 
WCD-40 
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i WATER SSAMPLES FROM CMR FOR M R C H  1977 

. . . . . . .  . . . . .  

WCD- 17 
WCD-21 

I 
I :  
i 

.I I' 
I 

01 0008281 37759 10000 02 I :  
0 2  0000023 00000 10000 02 I 

. . . .  
. . . . . .  

.. 
. . . . . . .  

! 

.I 

I 
I t -  

,- 
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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

L0SALAMOS.NEW MEXICO 87545 
Telephone Ext: .OFFICE MEMORANDUM 

TO : Wi l l iam F. Romero, Spec ia l i s t ,  H-1 . DATE: June 16, 1977 

THRU : Dennis G. Vas i l i k ,  Leader, H-1 Health Physics Analysis Laboratory&L/ - 
FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory '  bm!?dedbbcmd 

SUBJECT : PULSE HEIGHT ANALYSES OF LAhlPF STACK A I R  SAMPLES 

SYMBOL '.: H-1-HPAL-21-77 

MAIL STOP: 749 

Stack a i r  samples from LAMPF have been gama analyzed using the 

The sample r e s u l t s  are shown i n  Table I. The sample i d e n t i f i c a t i o n s  

GE(Li) detector  and Canberra 8100/4.096 channel PHA. 

dates, and times l i s t e d  are as shown on the samples. The a c t i v i t i e s ,  
i n  microcuries, are the t o t a l  a c t i v i t i e s  on the samples and are cor- 
rected t o  the times the f i l t e r  papers were co l lected.  

DGV/RWM/s k r  

xc: J. M i l l e r ,  H-1, MS-810 
F i l e  

........ - ._ . 



. . . . . 

Stack. 
:E-3 

'E-1 6 

'E-3 

'E-16 

'E-3 

'E-3 

'E-16 

Date On 
5/23/77 

5/23/77 

51 30177 

5/30/77 

6/6/77 

6f 6/77 

6/6/77 

Time On 
0600 

0600 

0610 

061 5 

061 0 

061 0 

061 5 

30 Detectable. A c t i v i t y  

Date O f f  
5/30/77 

5/30/77 

616 f 77 

6/6/77 

611 3/77 

6/13/77 

6/13/77 

Time O f f  
0600 

0600 

0610 

061 5 

061 0 

061 0 

061 5 

TABLE I 

A c t i v i t y  ( p C i )  

2 .0~1  o - ~  
NDA* 

NDA 

NDA 

6 . 0 ~ 1  0-3 

5 . 4 ~ 1 0 ~ ~  

NDA 

. 



LOS A M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87Y5 
Telephone Exc: OFFICE MEMORANDUM . 

TO : Je r ry  M i l l e r ,  H-1 Section Leader, LAFlPF ' ' DATE: June 16, 1977 

THRU 

FROM. : Robert W. Martin, H-1 Health Physics Analysis.Laboratoryfirrfn/ . 

: Dennis 6. Vas i l i k ,  Leader, H-1 Health Physics Analysis Laboratory&' 

SUBJECT :' W44A ANALYSES OF LAMPF MATER SAMPLES 

SYMBOL : H-1-HPAL-22-77 

MAIL STOP 749 

LAilPF water samples have been analyzed using the GE(Li) 
detector and Canberra 8100/4,096 channel pulse height  analyzer. 

The r e s u l t s  o f  these analyses are  shown i n  Table I .  The 
concentrations have been normalized t o  one (1) l i t e r .  
a c t i v i t i e s  were corrected t o  the dates and times i,n which the 
samples were co l  1 ected. 

The 

DGV/RW/s k r  

xc: F i l e  

. .  
- . .  . - .. . - .. - . . . . . .. .. .. . -. . . - . - . - - .. - - .. - . . . . .. . . . 
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Sample 
I.D. 
xo-2 
xo-2 
xo-2 
xo- 2 

xo-2 
. xo-2 

xo-2 
XOA2 
xo-2 
xo-2 
xo-2 
xo-2 

. xo- 2 
xo-2 
xo-2 
xo-2 
xo- 2 
xo-2 
xo-2 
xo12 
xo- 2 

Sample 
Date 

5/31 f 77 
5/31/77 
5/31/77 
5/31/77 

6/1/77 
6/6/77 
6/61 77 
6/61 77 
6/61 77 
6/61 77 
6/61 77 
6/6/77 

6/13/77 
6/13/77 
611 31 77 
6/13/77 
61131 77 
6/13/77 
6/13/77 
6/13/77 
611 31 77 

* 140 detectable a c t i v i t y  
. 

TABLE I 

Sample . 
Time 
1000 
1000 
1000 
1000 

1345 
081 5 
081 5 
081.5 
081 5 
081 5 
081 5 
0815 ' 

081 5 '  
081 5 
081 5 
081 5 

081 5 
081 5 
081 5 
081 5 

oai 5 

Concentration 
(UCi / l )  

3.04 
7.6 
2.1 x 10-1 
1.4 x lo-' 

NDA* 

1.4 x lo- '  
4.0 x lo - *  
8.3 x lo-' 

1.1 'x l o1  

1.1 x 10-1 
3.4 x 10-1 
1.5 x lo-' 

' 3.1 x lo1 
' 2.4 X 10-1 

8.5 x 10-1 
1.1 x 1'0-1 
1.2 x 10-1 

3.4 x 10-1 

1.4 x 10-1 
6.7 x 10-1 

1 .a 



LOSALAMOS SCIENTIFIC LABORATORY 

LOSALAMOS.NEWMEXlCO87545 
UNIVERSITY OF CALIFORNIA . 

. Telephone Ext: 
OFFICE MEMORANDUM 

l o  : Robert. DATE: June 16, 1977 

. THRU : Dennis Physics Analysis. Laboratory 

FROM : Robert W. Martin, H-1 Health Physics Analysis 'Laboratoryf lLTd 

SUeJEm : SM-29 HATER SAMPLES FOR APRIL, 1977 

SYMBOL : H-1-HPAL-23-77 

MAIL STOP: 749 

'Revimvedbb 
i'ublicly Weasable 

Water samples from various locat ions.  i n  SM-29 were taken i n  
A p r i l ,  1977. 
onto s tee l  planchets and analyzed using a Bechman Widebeta I gas 
f low proport ional analysis system. 

From each sample, two (2) m l  o f  water were evaporated . 

A l l  samples showed no,detectable alpha o r  beta a c t i v i t y .  

The sample loca t ions  are shown below: 

WCD-3 
WCD-9 
WCD-15 
WCD-17 
WCD-21 

WCD-25 
WCD-27 
WCD-30 
WCD-40 

DGV/RWM/s k r  

xc: F i l e  
. . .  . - . . .. . ._ . . . . . - . . . - . . -. . . - _ _  - - . ... . ._ . . . . . . . . 

. .  



LOS ALAMOSSCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOSALAMOS.NEWMEXICO87545 
Telephone Ext: 

OFFICE ‘M EM ORAN D u M 

TO : Robert Geoffrion, H-1 CMR BLDG. DATE: June 16, 1977 

THRU : Dennis 6.  a s i l i k ,  Leader, H-1 Health Physics Analysis Laboratory 

,FROM 

.qA’ 

: Robert W. Elartin. H-1 Health Physics Analysis Laboratory 

SUBJECT : SM-29 WATER SMIPLES FOR MAY, 1977 

SYMBOL : H-1-HPAL-24-77 

MAIL STOP: 749 

Water samples from various loca t ions  i n  SM-29 were taken i n  
May, 1977. 
onto s tee l  planchets and analyzed using a Bechman Widebeta I gas 
f low propor t ional  analysis syster. 

From each sample, two (2) m l  o f  water were evaporated 

A l l  samples showed no detectable alpha o r  beta a c t i v i t y .  

The sample locat ions are shown below: 

WCD-4 WCD-24 
WCD-8 WCD-26 
WCD-13 WCD-29 
WCD-18 WCD-34 
WCD-22 wcr1-38 

DGV/ RWM/s k r 

xc: F i l e  
. .  . -  . . :. ... . .... .. _. ... - . .... . . 
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DATE OF ANALYSIS-----  6/14/77 
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LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

L0.S A M O S .  NEW MEXICO 87545 
Telephone EXE 

OFFICE MEMORANDUM 
TO : William F. Romero. Specialist,  H-1 

THRU 

FROM 

: Dennis 6. Vasilik, Leader, H-1 Health Physics Analysis 

: Robert W. Martin, H-1 Health Physics Analysis Laboratory pQh 
SUBJECT : PULSE HEIGHT' ANALYSES OF LAMPF STACK A I R  SAMPLES 

SYMBOL : H-1-HPAL-25-77 

MAIL STOP: 749 

Stack a i r  sample have been 'gama analyzed using the Ge(Li) 
detector and Canberra 8100/4,096 channel PHA. 

The sample results are shown i n  Table I. The sample iden- 
t if ications,  dates, and times are as shown on the samples. The 
act ivi t ies ,  in microcuries, are the to t a l  act ivi t ies  on the samples 
and  are corrected t o  the tines the f i l t e r  papers were collected. 

DGV/RwM/s kr 

xc: J. Hiller. H-1, MS-810 
File 

I 



TABLE I 

- Act iv i ty  (Xi) Stack Date On Time On Date O f f  Time O f f  
FE-3 6/13/77 061 0 ' 6/20/77 061 0 Be v 4.4 

FE-16 611 3/77 061 5 6/20/77 061 5 _-- NDA* 

*No detectable a c t i v i t y  



LOS ALAMOS SCIENTIF IC LABORATORY 
UNIVERSITY OF C~LIFORNIA 

LOS ALAMOS. NEW MEXICO 87515 n 
i Telephone Ext: 

OFFICE MEMORANDUM 
TO :Wi l l iam F. Romero, Specia l is t ,  H-1 DATEJU~Y 7, 1977 

THRU :Dennis G. Vas i l i k ,  Leader, H-1 Heal th  Physics Analysis Laboratory 

FROM 

SUEJECT :Pulse Height Analysis o f  LAMFF Stack A i r  Samples 

:Robert W. Elartin, H-1 Health Physics Analysis Laboratory 
R & M a b  Counsel 
Publicly R ~ a h  

SYMBOL : H-1-HPAL-27-77 

MAIL STOP: 749 

Stack a i r  samples have been gamma analyzed using the Ge(Li) detector 
and Canberra 8100/4,096 channel pulse height  analyzer. 

The sample r e s u l t s  are shown i n  Table I .  
dates, and times are as shown on the  samples. 
microcuries. are the t o t a l  a c t i v i t i e s  on the samples and are corrected 
t o  the times the f i l t e r  papers were co l lected.  

The sample i den t i f i ca t i ons ,  
The a c t i v i t i e s ,  i n  

Xc: J .  M i l l e r ,  H-1, MS-810 
F i l e  



TABLE I 

- Stack Date On Time On Date O f f  Time O f f  Isotope(s) A c t i v i t y ( 6 )  

FE-3 6/20/77 0600 6/27/77 0600 7Be 4 . 5 ~ 1  0-3 

FE-3 6/27 177. 0600 7/5/77 0600 7Be , 1.8~10-3 

FE-16 6/27/77 0600 7/5/77 0700 --- N DA 

FE-16 6/20/77 0600 6/27/77 0600 --- NDA* 

* No detectable a c t i v i t y  

. 



LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS.NEWMEXlCO87545 
R e v i d k b  cmnS# p, 

Telephone Ext: 
. . Publicly Releasabl* 

OFFICE MEMORANDUM n 

TO : Jer ry  M i l l e r .  H-1 Section Leader, LAIMPF 

THRU 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

DATE: Ju l y  7, 1977 

: Dennis 6. Vas i l i k ,  Leader, H-1 Health Physics Analysis Laboratory 

SUBJECT : Gamma Analysis o f  LAllPF Water Samples 

SYMBOL ; H-1-HPAL-28-77 

MAIL STOP: 749 

LAMPF water samples have been analyzed using the Ge(Li) detector 
and Canberra 8100/4,096 channel pulse height  analyzer. 

The resu l t s  o f  these analyses are shown i n  Table I. The concentrations 
have been normalized t o  one (1) l i t e r .  The a c t i v i t i e s  were corrected 
t o  the dates and times i n  which the samples were co l lected.  

.. , 

Xc: F i l e  



TABLE I 

Sample Sample Sample Isotope(s) 
I.D. - Date Time 

xo-2 ,6120177 081 5 7Be 

xo-2 

xo-2 

6120177 081 5 24Na 

6120177 081 5 52Mn 

xo-2 6120177 081 5 54Mn 

xo-2 6120177 081 5 5 6 ~ 0  

xo-2 

xo-2 

xo-2 

xo-2 

6120177 081 5 57co 

6120177 081 5 5 8 ~ 0  

6120177 081 5 

6/20/77 081 5 

7 6 ~ r  

7 7 ~ r  

xo-2 612 71 7 7 081 0 7 ~ e  

xo-2 

xo-2 

XD-2 
xo-2 

6/27/77 081 0 52Mn 

6/27/77 081 0 5 6 ~ 0  
6/27/77 081 0 ' 5 7 ~ 0  

6/27/77 081 0 54Mn 

xo-2 6/27/77 081 0 5 8 ~ 0  

xo-2 6/27/77 081 0 

Concetra ti on 
( u c i / l )  

2 .6~10 '  

7.1 

5.1 x l 0 - I  

1 . 3 ~ 1  0-1 

7.3~10-' 

6 . 2 ~ 1 0 ~ '  

22x10- '  

8.3 

7.0 

1 .5~10 '  

2 .6~1  O-; 

4 .3~1  0-2 

7 .3~1  0-2 

3.2~10-1 

1 .7xl 0-2 

1 .ox1 0-1 



TO 

THRU 

FROM 

SUBJEC? 

SYMBOL 

LOS A M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

10s ALAMOS. NEW MEXICO 87545 ,7 

Telephom €XI: 
OFFICE MEMORANDUM 

:Jim Hyder, Reactor-Laser Section Leader, H-1 D A T E : J U ~ ~  7, 1977 

:Dennis Vasilik, Leader, H-1 Health Physics Analysis Laboratory 

: Robert W. Martin, H-1 Health Physics Analysis Laboratory &h 

:Pulse Height Analysis of Omega Water Sample. 

: H-1 -HPAL-29-77 

MAIL STOP: 749 

A water sample from the Spent Fuel Pool (approximately 501111) o f  the 
lhega West Reactor was g a m  analyzed us ing  the Ge(Li) detector and 
Canberra 8100/4,096 channel pulse height analyzer. 

No g a m  activity was detected i n  the sample. 

xc: D. Danforth, H-1 MS-776 
File 



LOS A M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 

TO 

THRU : 

FROM : 

SUBJECT : 

SYMBOL : 

MAIL  STOP: 

OFFYE MEMOR,  
Omega Stack F i l e  QSLJ 

.NDI 
Telephone Exr  M 

DATE: August 1, 1977 

Dennis Vasil ik,yeader, H-1 Health Physics Analysis Laboratory 

Robert Martin, H-1 Health Physics Analysis Laboratory pa/, 
41Ar ANALYSIS OF OMEGA STACK EFFLUENT 

@hbCmnd 

P u b r y z 7 z ”  L. 
H-1 -HPAL-31-77 

749 

A 540 cc sample o f  Omega Stack e f f l u e n t  was analyzed using the 
7.62 cm x 7.62 cm NaI(T1) detector and Canberra 8100/4,096 channel 
pulse height analyzer. 

was concluded a t  3:30 p.m., 7/28/77. The concentration o f  the sample 
was 1.09 x 10-4 pCi/cc as o f  3:OO p.m., 7/28/77. 

9:00 a.m. 

The sample was obtained a t  3:OO p.m.. 7/28/77 and the analysis 

The Omega West Reactor was operating a t  8 Mu o f  power since 
The stack discharge r a t e  was steady since 11:OO a.m. 

An explanation o f  the couting fac to rs  i s  shown i n  Table I. 

RM/OV/skr 

xc: J .  Hyder. H-1 
0. Danforth, H-1 



TABLE I 

i t  Concentration (uCi/cc) - C e  
t a  P t  E A1 Ac q V m 

Where the above counting factors  are defined as follows: 

c -  
A -  
t -  
t a  - 
P t  - 

- E 

A1 - 
AC - 

Net counts i n  the photopeak 
Decay constant (L, ) 
Decay t i m e  (sample time t o  end o f  analysis time) 
Analysis t i m e  i n  seconds 
Peak t o  t o t a l  r a t i o  o f  7.62 cm x 7.62 cm NaI(T1) f o r  
a 1.293 MeV photon = 0.355 
Branching r a t i o  o f  the " A r  1.293 MeV photon = 0.99 
Luc i te  absorption cor rec t ion  fac to r  f o r  a 1.293 MeV 
emanating through 0.794 cm l u c i t e  = 0.9475 
Absorption correct ion fac to r  f o r  a 1.293 MeV. photon 
f o r  the detector aluminum can, polystyrene, and a i r  = 
0.99 

693 
T 1/L 

. 

9 -  

v -  
m -  3.7 x 10 dis/sec-uci 

Vas i l i k  ca lcu lated detector e f f i c i e n c y  using computer 
program "EFFIC" = 0.0387 a t  1 cm distance. 
Sample volume = 540 cc 
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31<79 
4 3 I 8 (i 
6 2 I 4 Y 
7" ,  1:: 
A. 43 
92.00 

1.:iI.H1 
1 43 + 4 7 
1.85.17 
35i +oo  
370 * 52 
557 El2 
582 00 
608.36 
622 + 64 
666.34 
1,025 I7G 
1. oc 1 .8 1 
1 1  7 0  . 22 
1. s 5 7 I 6 0 
13'7'5 I 3 2  
1458 12 
:I 53::. 58 
1.7 0; t? , 4 3 
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At7EA 
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267. 
1.00G I 
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357. 

Y51 
127. 
119, 
08 + 
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9 3 .  
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:I. 4 0 * 
49. 
e8 + 
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32. 
28 
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20. 
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Tti-234 

T!.-20€1 
SR- 1.25 Y XE- 135 9 B I-2 14 



Revierved/Lab Counsel 
Publicly Rwsable 

TYPE t3400/29500 
0 .28  



FINGil..'fZE MUL.TIF'L.E'T'S? NCJ 
L I S T I N G  DEVICE: 'TTY 
FACILTY: TA-48 

SRMPL-EU BY: PAHRISI-I 
DATE SAMPLED: 12/17/76 
HOUR SAMPLED: 1630 
ANALYZED BY: HOP 
BATE A N A L Y Z E D :  7 - \ - 7 \ % / 7 / 7 7  
tiouli: ANALYZED: 1330 

SAMFLE uEscR:i:vrInN: s'rmx FE:-~:; 

............................................................ 
TA-48 
CUNFIGIJRATION: S'TACKr f-E-45 
SAMPl.EI:I BY: PARRTSH 

KATE: I W I . ~ / ' ? &  'TI:ME:: i h w  

............................................................ 

............................................................ 
GWi l lA  SPECTROGRAPHIC ANALYSXS 

CHANNEL M?Eh ENE rio y ISOTOPES 

3%. a5 
1 4 6 + 6 1  
364..14 

610.21. 
496 57 

7 6 8  00 
777 I 62 

1034.63 
Y90.04 

1 8 4 .  3 a .  90 
142. 1.46 + 72 CE- 1 4  1. 
1.4Y. 364.40 I "- I. 3 1 - IlOU. 496.92 RU-103 
1.0 :t , 6 1 0  + (14 BI-214 
26. 768 54 XR-190 
20. 77H.. 17 MO-99 
:t 7. 990.75 
17. 1035 .38  IR-190 ............................................................ 

RADIONUCLIDE ANALYSIS 

I SO TOPE ' A C T I V I T Y  

1-131 2.84437E-04 UC/EA t- 51.39 Z 
IuJ 1 03 2.Y4734E-03 I&&A t- Y.50 x - ............................................................ 
..... .LSU rnw: ' TtiEIJirE'7ICAt. M L 3 >  s 11 F? E:D XIIF:FE:R!ZI.ICE 

I - :t 3 1 
RlJ-IO3 

364.46 
497.08 

STANDARD I E U  I AT I ON= 0.12 

3 6 4  I40 
1Y6.92 

06 
-0.16 

............................................................ * 



M C A Y  TIME ( M I N I :  1 
IXGION:  1-11 
DETECTOR: 1 
GEOMETRY: 1 
KEU WINDOW: 2 
i OF SIGMA UNITS: 1 
:C OF SMOO'TtiS: 1 
DEATJ TIME 1 X ) :  G 

L.ISTING DEVICE:  TTY 
FRCILTY: 1R.-49 
SAMPLE DESCRIPTION: FE-45 SRT\lR\TRCK 
SAMPLED BY:  

ANAL. Y ZE HIJ L. T I PLE i s ?  NO 

...*....*. t , . . . . . , . . . . . * * , , . . . . . . .1 . . . . . , * . . , , , .~ , , . . . . , , .  

'rA-48 
CONFIGURATION: FE-45 STACK 
!WIF'LEII BY: 

ANALYZED BY: 
])ATE: TIME: 

DATE: T I H E :  ......*...*....,.............,....*..*........**.*..*.,.~~.... 
.*...*.....................,,,.,.,.,.*,*.,*.,*,.**.*..,,.~~... 

CCfRNHEL 

34.50 
52 + 07 
347.83 
307 2 0  
436 H4 
468.41 
497.16 
523.59 
707 33 

1 7 ' 1  4. * Y  

GAMMA SPECTRUGRWHIC ANALYSIS 

AREh E NE33 ti Y 

278. 33.77 
55. 51.33 
41 t 3 4 6 . 9 9  
33. 396.34 X E - 1 3 8 r I R - 1 9 0  
31. 435.97 XE-138rBA-140 

467.54 y' GE-7S 
4 9 6 . 2 8  

24. 
333. 
21 522 70 1-132 
14. 706.41 I - 1 3 3 r R G l l G M r I - 1 3 5  
Y. 1 3 1  3 . x 7  



RADIONUCLIDE CINALYSIS 

I so 'r OPE A C T I V I T Y  

l iU-103 1.77950E-02 UC/EA t- 31.76 X 
. . . . , . . . I . .  I . . . ~ * . . * . * . . . + , . . . . ~ . * . ~ , , . , , * . , * . . , ~ . , , . . , , . . * .  

ISOTOPE THEORETICAL ME PIS U R E D DIFFERENCE 

I?U-103 497.08 496 28 -0.00 

STRNDARD DEU1AT:KClN- 0 no 
....* 1 1 1 . . , , . . 1 . , . . . . . , , . ~ , . , . . . . * . . . . . + . . . , . . . . . . , * . . . , . * . ,  

Y 



\ 

*RUN GAMMAK 

DECAY ' T I M E  (MIN): 1 
l3EliIuN: nr 



H-1 HFAL. 
CONFIGURATION: FE--45 STACK 
SAMPLE11 BY PARFIISH 

ANALYZED BY: ROB 
DAn:: TIME: 

DATE: 6-JAN-77 TIME: 1430 ..... ,.........,..................*,...*,................... 
.....+*....*.... . . . .*.~.. . .~.. . . . .~..~~.,+*~*,,*.~.*.. .~.. .~ 

CiAMMA SPECTROGRAPHIC A N M Y S I S  

C:H A NNE 1.- 

35.02 
117.4Y 
1.64.15 
170.68 
24:t t 14  
33B 56 
365.92 
3Y 3. RO 

665. 70 
608.83 
Y27.32 
951..20 
977.74 
1010.17 
1039.66 
1062.213 
l lOY.35 
1332+U5 

497.5171 

AREA 

265 I 

131. 
68 
65. 
613 
41. 
5 2 .  
37 

177. 
30. 
18. 
11. 
11, 
12. 
1s. 
14. 
10. 
12. 
11. 

ENERCi'f 

3 4  29 
3.16.73 
163.37 
16Y.89 
240.33 
337.72 
365.07 
392.94 
496.70 
664 70 
6137.YO 
926.36 
950.24 

1009.21 
1038.70 
1061.31 
1 1 08 .38 
I331 .€I8 

976.78 

ISOTOPEEi 

€7 A- 1 40 1 11 - 235 Y XE 1 S 1 M 

PB-212 
AC-.2:?8 
1-131 ' 

SN-113 
Rll-103 
SB-126 
AG1I .OM 

CS-138 
C O - 5 6 9  1-135 

CU-60 
. . . . . * . . . . . . . . I  I . . . . . . . . . . . . . . . . . ~ . . . . . , . . . . . . . . . . . . . . . . ~ . . .  

RADIONUCLIDE ANALYSIS 

I Ci OTCIPE nc'r I v I TY 

:I "- 1 3 1 
EiN- 1 13 
1:tu '-:Lo3 

I -131 
SN- 1 13 
nu- 10 3 

364.46 365, 07 
391.69 3Y2.94 
497.08 496.70 

0.61 
1.25 

-0 30 

STANKlARll DEVIATION- 0 1 $33 

. . . . . * . . . . * ~ . . . . . * . + - * . * . . + . * . ~ . * . . , , * * * ~ * . . * * . , , , , + . . * * + * + .  * 



LOS AIAMOS SCIENTIFIC LABORATORY 

Lo6 A W O S .  NEW MEXICO 87546 
. UNIVERSITY OFCALIFORNIA 

@!$b 
Telephone E x t  

E MEMORANDUM 
DATE: August 8, 1977 

I 

TO : h e g a  Stack F i l e  
THRU: 0. G. Vas i l ik ,  Health Physics Analysis Laboratory 

: R. W. Martin, H-1 Health Physics Analysis Laboratory 

' 41Ar Analysis o f  Omega Stack E f f l uen t  publicly 
' H-1 -HPAL-3277 

MAIL STOP: 

A 540cc sample o f  Omega Stack e f f l u e n t  was analyzed using the 
7.62~11 x 7.62cm NaI ( T l )  detector and Canberra 8100/4,096 channel 
pulse height analyzer. 

The sample was co l lec ted  a t  2:40pm. 8/2/77, and the analysis was 
concluded a t  3:15pm. 8/2/77. 
determined t o  be 1.09 x 10-4 Mci /cc as o f  2:40pn, 8/2/77. ' 

The Omega West Reactor was operating a t  8 MW o f  power since approximately 
9:OOam. The stack discharge r a t e  was steady since 1l:OOarn. 

Th: concentration o f  the sample was 

xc: J.  Hyder, H-1 

RWM:fd 

D. Danforth, H-1 



LOSAIAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

WSALAMOS.NEWMEXlCO81Y5 
Telephone Ext: 

DATE: August 9, 1977 

OFFICE MEMORANDUM 
TO 

THRU: 
: Wi l l iam F. Romero, Special ist,  H-1 

Dennis G. Vas i l i k ,  Leader, H-1 Health Physics Analysis Laboratory 

FROM ' Revlewedllab Counsel ' Robert W. Hart in, H-1 Health Physics Analysis Laboratory 

Pulse Height Analyses o f  LAMPF Stack A i r  Samples SUBJECT : 

SYMBOL : H-1 -HPAL-33-77 

MAIL STOP 
692 

Stack a i r  samples from LAMPF have been analyzed using the Ge(Li) 
detector and Canberra 8100/4,096 channel pulse height analyzer. 

The sample resu l t s  are shown i n  Table I .  
dates and t imes are as shown on the samples. 
microcuries, are the t o t a l  a c t i v i t i e s  on the samples and are corrected 
t o  the times the f i l t e r  papers were co l lected.  

The sample i den t i f i ca t i ons ,  
The a c t i v i t i e s ,  i n  

A t t .  

xc. : H-1, MS-810 



TABLE I 

Stack Date On 

FE-3 7/5/77 
FE-16 7/5/77 
FE-3 711 1/77 
FE-16 711 1/77 
FE-3** 7 1 i a i n  
FE-M** 71ia177 
FE-3 7/25/77 
FE-16 7/25/77 

Time On 

0600 
0600 
0700 
0700 
0600 
0600 
0600 
0600 

Date O f f  

711 1/77 
711 1/77 
711a177 
71ia177 
7/25/77 
7/25/77 
ai1 177 
a11177 

Time O f f  

0600 
0600 
0700 
0700 
0700 
0700 
0600 
0600 

* No detectable a c t i v i t y  
** No f i l t e r  paper ins ide  sample fo lde r  

I sotope ( 5 1 

7Be 

7Be 

-- 

7Be 
-- 

A c t i v i t y  (uc i )  

1.4 

4.5 
NOA* 

NDA 
-- 
-- 
3.8 x I O - ~  
NDA 



., wiewed/Lab Counsel 
LOS A M O S  SCIENTIFIC LABORATORY 

UNIVERSITY OF CALIFORNIA 
LOSALAMOS,NEWMEXlCOBIYb 

Telephone E x t  

P u b l i  Relea&k 4+OV z 
OFFICE MEMORANDUM 

DATE To 

THRU : 
' Jerry M i l l e r ,  H-1 Section Leader, LAMPF August 9, 1977 

Dennis G. Vas i l i k ,  Leader, H-1 Health Physics Analysis Laboratory 

' Robert Martin, H-1 Health Physics Analysis Laboratory 

sueJEcT ' Gama Analyses of LAMPF Water Samples 

' H-1 -HPAL-34-77 

MAIL STOP 810 

LAMPF water samples have been analyzed using the Ge(Li) detector and 
Canberra 8100/4,096 channel PHA. 

The resu l t s  of these analyses are shown i n  Table I .  The concentrations 
have been normalized t o  one (1) l i t e r .  The a c t i v i t i e s  were corrected 
t o  the dates and times i n  which the samples were col lected. 

RblM:fd 



TABLE I 

Sample 
1.0. 

xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 
xo-2 

Sample Sample 
Date Time 

7/11/77 081 5 
7/11/77 081 5 
7/11/77 081 5 
7/11/77 081 5 
7/18/77 081 5 
7/18/77 081 5 
7/18/77 081 5 
7/25/77 081 0 
7/25/77 081 0 
7/25/77 081 0 
7/25/77 081 0 
7/25/77 081 0 
8/1/77 081 5 
8/1/77 081 5 
8/1/77 081 5 
8/1/77 081 5 
8/1/77 081 5 

.Concentration 
Isotopes ( p c i / l )  

7 ~ e  4.5 

5 7 ~ 0  1.2 x 10-2 
5 8 ~ 0  5.3 x 10-2 

5 7 ~ 0  9.5 
5 8 ~ 0  3.3 x 

52f.In 8.9 x 

5 8 ~ 0  8.2 x 

52Mn 1.0 x 10-1 
5 6 ~ 0  1.0 x 10-1 
5 7 ~ 0  2.2 x 10-2 
5 8 ~ 0  1.2 x 10-1 

5 6 ~ 0  1.7 x lo-' 

7 ~ e  2.9 

70, 6.4 
24Na 4.0 x 

5 6 ~ 0  1.3 x 10-1 

Be 5.1 



LOS ALAMOS SCIENTIFIC LABORATORY 
~ ~ ~ ~~~ ~~~~ .- - 

UNIVERSITY OF CALIFORNIA 
LOS A M O S .  NEW MEXICO 87545 

Telephone Ext: 
OFFICE MEMORANDUM A 

To : Jer ry  M i l l e r ,  ader. H-1, LAMPF DATE: August 19, 1977 

THRU : Dennis 6. H-1 Health Physics Analysis Laboratory 

FROM :Bob Martin, H-1 Health Physics Analysis Laboratory 

SUEUECT :GAMMA ANALYSES OF LAMPF WATER SAMPLES 

SYMBOL : H-1 -HPAL-35-77 

MAIL STOP: 749 

LAMPF water samples have been analyzed using the Ge(Li) detector 

The r e s u l t s  o f  these analyses are shown i n  Table I. The concen- 

and Canberra 8100/4,096 channel PHA. 

t r a t i o n s  have been normalized t o  one (1) l i t e r .  The a c t i v i t i e s  were 
corrected t o  the dates and times i n  which the samples were taken. 

BM/DGV/skr 

xc: F i l e  



TABLE I 

Sample 
I .D. 

Tm- 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

Sam1 e Samol e 

8/15/77 

8/15/77 

8/15/77 

8/15/77 

8/15/77 

8/15/77 

0815 

081 5 

081 5 

081 5 

081 5 

081 5 

Isotope(s) 

I Be 

7Be 

5 6 ~ 0  

5 7 ~ 0  

5 8 ~ 0  

54Fln 

52Mn 

Concentration + 2.0 x 0- 

2.9 

1.0 x 10-2 

512 

4.0 x 

2.4 x 

9.9 x 10-2 



TO 

THRU : 

FROM : 

SUBJECT: 

SYMBOL : 

LO9 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LQ ALAMOS. NIW MEXICO 07344 

ReviewedRab counsel 
pu~lc ly  Releasable J $/d 

OFFICE MEMORANDUM 
Wil l iam F. Romero, Specia l is t ,  H-1 DATE: August 26. 1977 

Dennis G. Vas i l i k ,  Leader, H-1 Health Physfcs Analysis L a b o r a t o r y w  

Robert W. Martin, H-1 Health Physics Analysis Laboratory 

PULSE HEIGHT ANALYSES OF LAMPF STACK AIR. SAMPLES 

H-1-HPAL-37-77 

'Stack a i r  samples from LAMPF have been analyzed using the Ge(Li) 
detector  and Canberra 8100/4,096 channel pulse he igh t  analyzer. 

The sample resu l t s  are shown i n  Table I. The sample i d e n t i f i c a t i o n s ,  
dates, and times are as shown on the samples. The a c t i v i t i e s ,  i n  micro- 
curies, are the t o t a l  a c t i v i t i e s  on the samples and are corrected t o  
the  times the f i l t e r  papers were col lected. 

RWM/DGV/skr 

xc: 3. M i l l e r ,  H-1, MS-810 
F i l e  



TABLE I 

- Stack Date On Time On Date Off Time Off Iso;;Ee(s) A i t iv i ty  (;ti) 
FE-3 8/1/77 0600 8/8/77 0830 .7 x 10- 

FE-16 8/1/77 0600 8/8/77 0830 --- . NDA* 

FE-3 8/8/77. 0830 8/15/77 0630 7Ee 6.0 

FE-16 8/8/77 0830 811 5/77 0630 --- NDA* 

FE-3 8/15/77 0600 8/22/77 0600 7Be 2.3 x 10’’ 

Fe-16 8/15/77 0600 8/22/77 0600 --- NDA* 

*No Detectable Act iv i ty  



LOSALAMOS SCIENTIFIC LADOnATORY 
UNIVERSITY OF CALIFORNIA 

LOSAlAMOS.NEWMEXlCO87~5 
Telephone Exi: OFFICE MEMORANDUM 

TO : Je r ry  M i l l e r ,  Leader, H-1, LAMPF DATE: September 16. 

THRU : Dennis G. H-1 Health Physics Analysis Laboratory 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory&- 

SUBJECT : GAMMA ANALYSES OF LAMPF WATER SAMPLES 

SYMBOL :' H-I-HPAL&7j 
. .  

MAIL STOP: 749 

LAMPF water samples have been analyzed using the Ge(Li) 
detector  and Canberra 8100/4,096 channel PHA. 

The r e s u l t s  o f  these analyses are shown i n  Table I .  The 
concentrations have been normalized t o  one ' (1)  l i t e r .  The 
a c t i v i t i e s  were corrected t o  the dates and times ' i n  which the 
samples were co l lected.  

RWM/DGV/s k r  

xc: F i l e  



TABLE I 

Sample 
1.0. 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo- 2 
xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

Sample 
Date 

8/22/77 

8/22/77 

8/22/77 

8/22/77 

8/22/77 

8/22/77 

8/22/77 

8/29/77 

a/29/77 

8/29/77 

8/29/77 

8/29/77 

812 9/ 7 7 

Sample 
Time 

081 0 

oai o 
081 0 

081 0 

0810 

081 0 

081 0 

0825 

0825 

0825 

0825 

0825 

0825 

Isotope(s) Concentration 
(Ilcrla) 

6.1 

1.1 

4.4~1 0-2 

1 ;1x10-2 

2.ox10-2 

6.2xiom2 

1 .8xl 0-2 

4.7 

5.6~10-1 

4.8~10-~ 

1.8~1 0-2 

2.4~1 0-2 

5.5~1 0-2 



~ - 
LOS ALAMOS SCIENTIFIC LABORATORY 

LOS ALAMOS. NEW MEXICO 87545 
b i e w d . b b  UNIVERSITY OF CALIFORNIA 

WMicly Releasable Telephone Ext: 
OFFICE M E M O R A N D U M  

TO : Jer ry  M i l l e r ,  H-1 Section Leader,LAMPF DATE September 16, 1977 

THRU : Dennis G. Vas i l i k ,  Leader, Q l k a l t h  Physics Analysis Laboratory 

: Robert W. Martin, H-1 Health Physics Analysis Laboratory, 

SUBJECT : GAMMA ANALYSES OF LAMPF WATER SAMPLES 

’ H-l.-HPAL-40-77 

MAIL STOP: 749 

LAMPF water samples have been analyzed using the GE(Li) 
detector  and Canberra 8100/4,096 channel PHA. 

The resu l t s  o f  these analyses are shown i n  Table I .  The 
concentrations have been normalized t o  one .(1) l i t e r .  
a c t i v i t i e s  were corrected t o  the dates and times i n  which the 
samples were col lected. 

The 

RWM/DGV/s k r  

xc: F i l e  



54 
Mn 

56 
co 

57 
. co 

58 
co 

7 
Be 

7 Be 

Cr 51 

52 
Mn 

54Mn 

CO 

c0 

CO 

56 

57 

58 



LOS ALAMOS SCIENTIFIC vLiionAioiiy 
UNIVI.I lSIlY 111 ? A L I I  W N l A  

LoSALAl.lOS,kl Rhll X l I . l J 1 4 l b V ~  @g; Telephonc EXI: 

d l@ 
Reviewed/Lab COUn 
PUMilyReleasable 

OFFICE MEMORANDUM 
: Wi l l iam F. Romero, Specia i s  H-1 DATE: September 16, 1977 

: 

: Robert W. Martin, H-1 Health Physics Analysis Laboratory /?lph 

WJ TO 

THRU 

FROM 

Dennis G. Vas i l i k .  Leader, H-1 Health Physics Analysis Laboratory 

SUBJECT : PULSE HEIGHT ANALYSES OF LMIPF STACK A I R  SAMPLES 

SYMBOL : H-1-HPAL-41-77 

MAIL STOP 749 

Stack a i r  samples from LAMPF have been gama analyzed using 
the Ge(Li) detector and Canberra 8100/4,036 channel pulse height 
analyzer. . 

The sample r e s u l t s  are shown i n  Table I .  The sample iden- 
t i f i c a t i o n s ,  dates, and times are as shown on the samples. The 
a c t i v i t i e s .  i n  microcuries, are the t o t a l  a c t i v i t i e s  on the safiples 
and are corrected t o  the times the f i l t e r  papers were col lected. 

RWMtDGVtskr 

xc: J .  M i l l e r ,  H-1, MS-810 
F l l e  



TABLE I 

- Stack Date On Time On Date Off Time Off 

FE-3 a/22/77 0600 8/29/77 0630 

FE-16 a/zzi77 0600 a/29/77 0630 

FE-3 a/z9/77 0630 . 9/6/77 0730 

FE-16 a129177 0630 9/61?? 0730 

FE-3 9/6/77 ' 0730 9/12/77 0800 

FE-16 9/6/77 0730 911 2/77 0800 

Isotope(s) . Act iv i ty  (pCi) 

'Be 3 . 8 ~ 1 0 ~ ~  

--- NDA* 

'Be 1 . ~ X I  f4 
--- NDA 

--- NDA 

--- NDA 

+No detectable a c t i v i t y  



TO 

THRU : 

FROM : 

SUBJECT : 

SYMBOL : 

MAIL STOP 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 

@k Telephone Exr; 
OFFICE MEMORANDUM 

e/ 
Robert Geoffrion, H-1, SM-29 DATE: September 22, 1977 

Dennis G. Vas i l i k ,  Leader, H-1 Health Physics Analysis Laboratory 

Robert W. Martin. H-1 Health Physics Analysis Laboratory #M 
SM-29 WATER SAMPLES FOR JULY, 1977 

H-1 -HPAL-43-77 

749 

J u l y  
onto 
f low 

Water samples from various loca t ions  i n  SM-29 were taken i n  
, 1977. 
s tee l  planchets and analyzed using a Beckman Widebeta I gas 
propor t ional  analys is  system. 

From each sample, two (2) m l  o f  water were evaporated 

A l l  samples showed no detectable alpha o r  beta a c t i v i t y .  

The sample loca t lons  are shown below: 

WCD-3 WCD-25 
WCD-9 WCD-27 
WCD-15 UCD-30 
WCO-17 WCD-40 

WCD-21 

RWM/DGV/skr 
xc: F i l e  



.. . . ._ . , ._ _. .__.. .. . ..__-...... - .. ^--.-I----.---. .-I.. -.-- 

LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

Los ALAMOS. NEW MEXICO 8 7 M  
Telephone Exc 

OFF1 CE M E M  0 RAND U M 

-J 
To : Robert Geoffrion. H-1, SM-29 DATE: September 22, 1977 
THRU : Dennis G. V a s i l i k y l a d e r ,  H-1 Health Physics Analysis Laboratory 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory)aT/I 

SUBJECT : SM-29 WATER SAMPLES FOR AUGUST, 1977 

SYMBOL : H-1-HPAL-44-77 

MAILSTOP 749 

Water Samples from var DUS l oca t ions  
1977. 
s tee l  planchets and analyzed using a 
propor t ional  analysis system. 

From each sample, two (2 )  m l  o 
I SM-29 were aken i n  August, 
water were evaporated onto 
!ckman Widebeta I gas f low 

A l l  samples showed no detectable alpha o r  beta a c t i v i t y .  

The sample loca t ions  are shown below: 

WCD-4 WCD-24 
WCD-8 WCD-26 
WCD-13 WCD-29 
WCD-18 WCD-34 
WCD-22 WCD-38 

RWM/DGV/s k r  

xc: F i l e  



/ i 
. . . .  

I 

I 
OATE CF ANALYSIS- - - - -  2 / 2 1 / 7 7  : I 

1 1  THRU 20 AUGUST SAMPLES 

. . . .  . . . . . . . .  . . . . . . . . . . .  
7. 

12 0500305 03001 1 !lo00 02 

I 
i 17  0000257 00000  10000 02 

18 0000286 00001 10000 02 

I 

I 

. . . . . .  . . . . . . .  

.I I' 

. I i., . 
I' 

. . .  

I .  
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LOS AIAMOS SCIENTIFIC LABORATORY 
LOSALAMOS.NEWMEXlCO81545 UNIVERSITY OF CALIFORNIA w b  pub!icly Releasable (XJnddg 

Telephone Ext: 
OFFICE MEMORANDUM 

TO : Wi l l iam F. Romero, Specia l is t ,  H-1 DATE: September 30, 1977 

THRU: Dennis G. Vas i l i k ,  Leader, H-1 Health Physics Analysis Laboratory 

Robert W. Martin, H-1 Health Physics Analysis Laboratory 

Pulse Height Analyses o f  LAMPF Stack A i r  Samples 

@& 

FROM : 

SUBJECT : 

H-1-HPAL-47-77 SYMBOL : 

MAIL mop: 401 

Stack a i r  samples from LAMPF have been analyzed using the Ge(Li) detector 
and Canberra SlM)/4,096 channel pulse height  analyzer. 

The r e s u l t s  are shown i n  Table I. 
and times are as shown on the samples. 
are the t o t a l  a c t i v i t i e s  on the samples and are corrected t o  the times 
the f i l t e r  papers were col lected. 

The sample i den t i f i ca t i ons ,  dates, 
The a c t i v i t i e s ,  i n  microcuries, 

RWM : DGV : f d  
A t t  . 
CC: J. M i l l e r ,  H-1, MS-810 

. . F i l e  



i 

Stack Date o'n Time On 

FE-3 8/22/77 0600 
FE-16 8/22/77 0600 

FE-3 8/29/77 0630 

FE-16 8/29/77 0630 

FE-3 9/6/77 0730 
FE-16 9/6/77 0730 
FE-3 9/12/77 0800 
FE-16 9/12/77 0800 
FE-3 9/19/77 0800 
FE-16 9/19/77 0800 

* NO DETECTABLE ACTIVITY 
** DURING PERIOD OF SHUTOOWN 

TABLE I 

Date Off Time O f f  

8/ 29/ 7 7 0630 
8/29/77 0630 

9/6/77 0730 

9/6/77 0730 

9/12/77 0800 
9/12/77 0800 
9/19/77 0800 
9/19/77 0800 
9/26/77 ' 0800 
9/26/77 3800 

Ac t i v i t v . .  b~ 
3.8x1K3 
NOA* 

1.3 

NOA 

**NDA 
NOA 
NDA 
NOA 
NOA 
NOA 



_- 

%OM : R. Martin, H-1 Health Physics Analysis Laboratory 

iDJEcT : A i r  Sample Analysis from R-44 

mAeoL : 11-1 Ileal.th Physic? Analysi's Laboratory 

rxlL STOP: 749 
. _  

. .  *.. . . 

h a l y s i s  

. .  . .  

XC. F i l e  
. i  . 

. .  .. 

. . .. . .  



. .  

ti HPAL File. 
I 
I 

’ !  . ,  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Exe 

OFFICE MEMORANDUM 
TO : W i l l a m  F. Ronero, DATE: ,October 21, 1977 

THRU : Dennis G. Vas i l i k ,  Physics Analysis Laboratory 

FROM : Robert Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT : PULSE HEIGHT ANALYSES OF LAMPF STACK A I R  SAMPLES 

SYMBOL : H-1-HPAL-52-77 

M A I L  STOP: 749 

. Stack a i r  samples have been gamma analyzed using the Ge(Li) 

detector and 4,096 channel pulse height  analyzer. 

The sample resu l t s  are shown i n  Table I. The sample iden- 

t i f i c a t i o n s ,  dates, and times are as shown on the samples. 

RM/DV/s k r  

xc: J .  M i l l e r ,  H-1, MS-810 
F i l e  



. 

TABLE I 

T I M E  OFF ISOTOPE (s 1 A C T I V I T Y  ( p C i )  ---- *NDA 
STACK DATE ON T I M E  OM DATE OFF - FE-16 9/26/77 ' 0800 1011 1 I7 7 0900 

FE-16 1 01 1 1 I 77  0900 , 10/17/77 0830 ---- NDA 

*No detectable a c t i v i t y  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Ex!: 

OFFICE MEMORANDUM 
TO : John Lucero. H-1 HPS, SM-29 DATE: October 21. 

FROM : Robert Martin, H-1 Health Physics Analysis Laboratory I@-Q~ R e v i e w e d / L a b C ~ n ~ [  

SUBJECT : ALPHA ANAYLSIS OF WATER SAMPLE 

SYMBOL : H-1 -HPAL-53-77 

MAIL STOP: 749 

A two (2) m l  sample o f  evaporated water was analyzed f o r  alpha con- 
tamination using a Beckman Widebeta I gas f low propor t ional  analysis 
system. 

The alpha contamination was determined t o  be 43 d i s h i n - m l .  
sample was no t  pulse height  analyzed t o  determine the  contaminant 
due t o  i n s u f f i c i e n t  a c t i v i t y .  

The water sample was from the Wing #7 basement, St!-29. 

The 

RM/skr 

Xc: F i l e  



DATE OF A%LYSIS----- 10/23/77 

1 
2 
3 

ALPHA 533 
BETA 676 
WATER SAMPLE. 2 ML 
VAC PUMP 

01 000062 1 03814 
02 0004266 00024 
03 0000009 00020 
01 0000574 037 12 
02 0004305 3002 1 

0000012 00026 
O3 01 0000620 03859 
02 0004 139 00036 
03 0003004 00023 
01 0000670 03827 

03 0000005 0003 1 
02 0004200 0002a 

F R ~ M  JOH 

01.300 
01000 
01000 
01 000 
01 303 
OlOJ0 
01 000 
01000 
01000 
01 000 
01 000 
01000 

W 7 BASEMENT, NORTH 
LUCERO 

Zscl 
01 /',+I43 
01 I 
01 
01 
01 
01 
01 
01 
01 
o i  
01. 
01 



01 0006050 . 38222 10000 
02 0042648 00286 10000 
03 0000069 00278 10000 

01 
01 
01 

.. . 

i 

I .  

I .  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
h d , L a b C m g  ’ 

Telephone Exr: 
JovOFFICE MEMORANDUM 

publicly ma* 

TO : Jer ry  M i l l e r ,  H-1 Section Leader, LAMPF DATE: October 25, 

THRU 

FROM 

: Dennis G. Vas i l ik ,  Le -%id , H-1 Health Physics Analysis Laboratory 

: Robert Id. Martin, H-1 Health Physics Analysis Laboratory thm 
SUBJECT : GAMMA ANALYSIS OF LAMPF WATER SAMPLE 

SYMBOL : H-1-HPAL-54-77 

MAIL STOP: 749 

A LAMPF water sample has been analyzed using the Ge(Li) detector 
and 4,096 channel PHA. 

The resu l t s  o f  t h i s  analy is  i s  shown i n  Table I .  The concentration 
have been normalized t o  one (1) l i t e r .  The. a c t i v i t i e s  were corrected 
t o  the date and time the sample was co l lected.  

RWMIDGVI s k r  

xc: F i l e  



TABLE I 

SAMPLE 
I.D. 

xo-2 

xo-2 

xo-2 

xo-2 

SAMPLE SAMPLE ISOTOPE( S) CONCENTRAT I ON 
DATE TIME (uCi / l )  

9f 1917 7 0805 5 7 ~ 0  2 . 5 ~ 1 0 ~ ~  

9/19/77 0805 'Be 

9f 19/77 0805 5 a ~ 0  

911 9f 77 0805 54Mn 



LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS A M O S ,  NEW MEXICO 87545 
Telephone Exc OFFICE MEMORANDUM 

To : Wi l l iam F. Romero, Specia l is t ,  H-1 DATE: November 3 ,  1977 

THRU : Dennis G i  V a s i l i  H-1 Health Physics Analysis Laboratory 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT : PULSE HEIGHT ANALYSES OF LMPF STACK A I R  SAMPLES 

SYMBOL : H-1-HPAL-56-77 

MAILSTOP 749 

LAMPF stack a i r  samples have been gama analyzed using the Ge(Li) 
detector  and 4,096 channel pulse height analyzer. 

The sample resu l t s  are shown i n  Table I. The sample i den t i f i ca t i ons ,  
dates, and times are as shown on the samples. 

RWM/DGV/s k r  

xc: J. M i l l e r ,  H-1. MS-810 
F i l e  



TABLE I 

s- DATE ON T I M E  ON DATE OFF T IME OFF ISOTOPE(s) A C T I V I T Y  ( V C i )  
FE-16 1 O/ 1 7/ 77 0830 10/25/17 0800 --- . NDA* 
-. 
FE-16 10 /2 5 /77 0800 1 11/31 177 0800 --- NDA ' 

%No detectable a c t i v i t y  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext 

DATE: November 11. 1977 

R ~ b C O U n s e l  
pu~i !weasab\e MEMORANDUM 

K) : William F. Romero, Speciallst. H-1 

THRU : Dennis 6. Vasilik, Leader, Physics Analysis Laboratory 

FROM : Robert W. Martin, H-1 Health Physics Analysts Laborator$&? 

SUBJECT : PULSE HEIGHT ANALYSES OF LAMPF STACK AIR SAMPLES ' 

SYMBOL : H-1-HPAL-58-77 

MAIL STOP 749 

LAMPF stack air samples have been g a m a  analyzed using the Ge(Li) 
detector and 4,096 channel pulse height analyzer. 

The sample results are shown in Table I. The sample identifications 
dates, and times are as shown on the samples, 

Rl#DGV/skr 

xc: J. Miller, H-1. MS-810 
File 



TABLE I 

Stack Date On Time On Date O f f  Time O f f  I s o t o p e ( s 1  A c t i v i t y  (di) 
*NOA 

- FE-3 11/4/77 1600 11/7/77 0600 --- 
FE-16 10/31/77 0600 11/7/77 0600 --- NOA 

*No detectable  a c t i v i t y .  



Telephone Exc: 
OFFICE MEMORANDUM . 

TO : W i l l i a m  F. Romero, Speci . November 29, 1977 

THRU : Dennis G. Vas i l i k .  Lea Physics Analysis Laboratory 

: Robert W. Martin. ti-1 Health Physics Ana1,ysis Laboratory 

SUBJECT ' TA-54 STACK ANALYSES 

SYMBOL : H-l-HpAL-60-77 

MAIL STOP: 749 

L i s ted  i n  Table I are the r e s u l t s  f o r  TA-54 stack analyses 

completed thus fa r .  

stack discharge r a t e  i s  360 cfm. 

The stack sampling r a t e  i s  2 cfm and the 

RWM/DGV/s k r  

xc: F i l e  



TABLE I 

Sample Date 
7126-27177 

8IE-12/77 

8/19/77 

8122-26177 

916-12177 

9116177 

9121-22177 

9126-30177 

10-3-7177 

10111-14/77 

16 

32 

19 

30 

32 

28 

24 

28 

20 

26 

24 

A c t i v i t y  
Released 
( d i l c c )  

1. ~ x I O - ~ ~  
k1.77~10- 14 

0.0 ' 

0.0 

0.0 

0.0 

8.9~1 0-1 
k 2 . 6 ~ 1  0-1 

0.0 

0.0 

Discharge 
Volume (cc) 

' 9 .ax1 O9 

1 .96x1010 

10 1.16~10 

' 1 .8x1010 

1 . 9 6 ~ 1 0 ~  

1 . 7 ~ 1 0 ~ ~  

1 . 4 7 ~ 1 0 ~ ~  

, 1 . 6 ~ 1 0 ~ ~  

1.47~10 
10 

1011 4-21 I 7 7  0.0 



11/4-11/77 

23 

36 

28 

Activity 
Re1 eased Discharge 
(pCi/cc I -w 0.0 1.4~10 

0.0 2.2x10’0 

10 0.0 1.7~10 

. .  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO a7515 

@$4m Telephone € x i :  

d d  JC 
S i a b l e  

OFFICE MEMORANDUM 
TO : k l i l l i a m  F. Rqmero, Specia l is t ,  H-1 DATE: December 12, 1977 

THRU 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

/jj$ .I' 

: Dennis 6. Vas i l i k ,  Leader, H-1 Health Physics Analysis Laboratory 

SUBJECT : PULSE HEIGHT ANALYSES OF LAHPF STACK A I R  SAMPLES 

SYMBOL : H-1-HPAL-62-77 

MAIL STOP: 749 

LAMPF stack a i r  samples have been gama analyzed using the Ge(Li) 
detector  and 4,096 channel pulse height analyzer. 

The sample r e s u l t s  are shown i n  Table I .  
dates, and times are as shown on the samples. 

The sample i d e n t i f i c a t i o n s ,  

RWM/ DGV/s k r  

xc: F i l e  

I 



ack 
-3  

-3 

-16 

-3 

-3 

-16 

- Date On Time On 
11 17/77 0600 

11/7/77 0600 

11/7/77 0600 

11/14/77 0720 

11/14/77 0720 

11/14/77 0720 

TABLE I 

Date O f f  Time O f f  
11/!4/77 0600 

11 114177 0600 

11/14/77 0600 

11/21/77 0720 

11/21/77 0720 

1 1/21 177 0720 

Isotope( s) A c t i v i t y  (pCi j ,  

7Be 2.9 

24Na 4.2 

7Be 3.9 I O - ~  

---- . NDA*. 

. 24Na 6.3 

--- N DA* 

*No detectable a c t i v i t y  



TO 

LOS ALAMOS SCIENTIFIC LADORATCRY 
UISIVEASITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Ext: 

0 FF I CE M E M  0 R A N  D U M 
: Je r ry  l ~ l i l l e r ,  H-1 Section Leader, LAMPF DATE: December 12, 1977 

L,.? .. 
. f . . L - '  

THRU 

FROM : Robert W .  Martin, H-1 Health Physics Analysis Laboratory 

: Dennis G. Vas i l i k .  Leader, H-1 Health Physics Analysis Laboratory 

SUBJECT : GAMMA ANALYSES OF LAMPF WATER SAMPLES 

SYMBOL : H-1-HPAL-63-77 

MAIL STOP 749 

LAMPF water samples have been analyzed using the Ge(Li) detector 
and 4,096 channel ?HA. 

The resu l t s  o f  these analyses are shown i n  Table I .  The concen- 
t r a t i o n s  have been normalized t o  one (1) l i t e r .  The a c t i v i t i e s  were 
corrected t o  the dates and times i n  which the samples were col lected. 

RWM/DGV/skr ' 

xc: F i l e  



Sample 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 . 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

I.D. Sample 
Date 

11/14/77 

11/14/77 

11/14/77 

11/14/77 

11/14/77 

11/14/77 

11/14/77 

11/21/77 

11/21/77 

11/21/77 

11/21/77 

11/21/77 

11/21/77 

TABLE I 

Sample 
Time 
0800 

0800 

0800 

0800 

0800 

0800 

0800 

081 5 

081 5 

081 5 

081 5 

081 5 

0815 ' 

Isotope(s) 

7 Be 

24tia 
52 . .Mn 

5 6 ~ 0  

5 8 ~ 0  

82Br ' 

82Ta 

7Be 

24Na 

52Mn 

5 6 ~ 0  

5 7 ~ 0  

182Ta 

Concentration 
( p c i / l )  

7.1 

0.5 

6.9 x 

2.0 x 10-2 

2.1 x 10-2 

1.1 x 10-1 

3.8 x 10-1 

8.3  

4.4 x 10-1 

6.8 x 

6.2 x lo-' 
2.5 x lo-' 
3.6 x 10-1 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

1.0s ALAMOS. riEw MEXICO 07545 
Telephone Ext: 

OFFICE MEMORANDUM 
TO : Jer ry  M i l l e r ,  H-1 Section Leader, LAMPF DATE: December 12, 1977 

THRU : Dennis G. Vas i l ik ,  Leader, H-1 Health Physics Analysis Laboratory 

FROM : Robert k’. Martin, H-1 Health Physics Analysis Laboratory 

&? 0- 

SUBJECT : GAMIM ANALYSIS OF LAMPF WATER SAMPLE 

SYMBOL : H-1-HPAL-64-77 

MAIL STCP: 749 

A LAMPF water sanple has been analyzed using the Ge(Li) detector 

The r e s u l t s  o f  t h i s  analyses are shown i n  Table I .  The concentrat ion 

and 4,096 channel PHA. 

has been normalized t o  one (1) l i t e r .  The a c t i v i t i e s  were corrected t o  
the date and t i n e  the sample was col lected. 

RWM/DGV/s k r  

xc: F i l e  



TABLE I 

Sample Sample 
I . D .  Date 
xo-2 11/28/77 

xo-2 11/28/77 

xo-2 11/28/77 

xo-2 1 1 128177 

xo-2 11/28/77 

Sample Isotope(s) Concentration 
Time (uCi/l) 

0825 2 4 ~ ~ a  1.6 

0825 52Mn 9.2 x 10-1 

0825 5 7 ~ 0  2.8 x lom2 

0825 7Be 1.1 x lo1 

0825 5 8 ~ 0  5.9 x 10-2 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSIW OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Exc: 

k p  W m L a b  C o U d  
p&(Cty'&sab~ 

OFFICE MEMORANDUM 

TO : W i l l i a m  F,,Romero, Spec ia l i s t ,  H-1 DATE: December 13, 1977 

THRU 
,L (..f> ' 

: Dennis 6.  Yas i l i k ,  Leader, H-1 Health Physics Analysis Laboratory 

: Robert W. Martin, H-1 Health Physics Analysis L a b o r a t o r y e  

SUBJECT : PULSE HEIGHT ANALYSES OF STACK A I R  SAMPLES 

SYMBM H-1-HPAL-65-77 

MAIL STOP: 749 

A LAMPF stack a i r  sample has been analyzed using the Ge(Li) 
detector  and 4,096 channel pulse height  analyzer. 

The sample r e s u l t s  are shown i n  Table I .  The a c t i v i t y  l i s t e d  
i s  the t o t a l  a c t i v i t y  on the f i l t e r  paper. The sample i den t i f i ca t i ons ,  
dates, and times are as shown on the samples. 

RWM/DGV/skr 

xc: J. M i l l e r ,  H-1. MS-810 
F i l e  



TABLE I 

A c t i v i t y  ($3) v 2.6 
tack Date On Time On Date O f f  Time O f f  
I-3 11/28/77 0720 12/5/77 0720 Be 

I-1 6 I 1/2a/77 0720 12/5/77 0520 --- *N DA 

'0 detectable  a c t i v i t y  



. .  
LOSALAMOS SCIENTIFIC IABOAATORY. 

UNIVERSITY OF CALIFORNIA 
LOSAL~OS.NEWMEXlCO87415 

Telephone ExC 0 FFl CE M E M O  RAN DU M 
TO : W i l l i a m  F. Romero, Spec ia l i s t ,  H-1 DATE.  December 18, 1977 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT : PULSE HEIGHT ANALYSES OF LAMPF STACK A I R  SAMPLES 

SYMBOL : H-1-HPAL-66-77 

M A I L  STOP: 749 

LAMPF stack a i r  samples have been analyzed using the  Ge(Li) 

The sample resu l t s  are shown i n  Table I .  The a c t i v i t i e s  

detector and 4,096 channel PHA. 

l i s t e d  are the t o t a l  a c t i v i t i e s  on the f i l t e r  papers. The sample 
i d e n t i f i c a t i o n s ,  dates, and times, are as shown on the samples. 

RW/skr 

xc: J. M i l l e r ,  H-1, MS-810 
F i l e  



TABLE I 

tack Date On Time On Date Off Time Off Isotopds)  A c t i v i t y  (di) - 
i - 3  11/21/77 0720 . 11/2B/71 0720 7Be 3.8 

E-16 11/21/77 0720 1 i 1 2 a i i i  0720 --- ' *NDA 

10 detectable a c t i v i t y  

I 



R @ : i W g W . x _ ,  LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOSALAMOSNEW MEXICO07545 
Telephone Exl: 

pUb!lClg nd/*". 2 
OFFICE M E M O  RAN DU M 

To : William F. Romero, Specialist, H-1 DATE: December 18, 1977 

.FROM : Robert U. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT : PULSE HEIGHT ANALYSES OF LAMPF STACK AIR SAMPLES 

SYMBOL : H-l-HPAL-67-77 

MAIL STOP: 749 

LAMPF stack a i r  samples have been analyzed us ing  the Ge(Li) 

The sample results are shown i n  Table I .  

detector and 4,096 channel pulse h e i g h t  analyzer. , 

The activit ies 
listed are the total activit ies on the f i l t e r  papers. The sample 
idenifications, dates, and times are as shown on the samples. 

RWM/s kr 

XC: J. Miller, H-1, M-810 
File 



TABLE I 

Stack - Date On Time On Date Off Time Off Isotope(s) Activity (pCi) 

'E-3 12/5/77 0600 12/12/77 0600 . .  2 4 ~ a  6 4  x 

'E-3 12/5/77 0600 1211 2/77 0600 7Be 3.2 

*NDA 'E- 16 12/5/77 0600 12/12/77 0600 ---_ 

. .  



/ I  LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 875445 
Telephone Ext; 

~ t j c w n s e l v  f I f'UMCbRwsable '' OFFICE MEMORANDUM 
TO : Jerry M i l l e r ,  H-1 Section Leader, LAMPF DATE: December 18, 1977 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory,&&'% 

SUBJECT : GAIIMA ANALYSIS OF LAMPF WATER SAMPLE 

SYMBOL : H-1-HPAL-68-77 

MAIL STOP: 749 

' A LAMPF water sample has been analyzed using the Ge(Li) 
detector  and 4,096 channel PHA. 

The r e s u l t s  o f  t h i s  analyses are shown i n  Table I .  The 
concentrat ion has been normalized t o  one (1 )  l i t e r .  
were corrected t o  the date and time the sample was co l lected.  

The a c t i v i t i e s '  

RWM/skr 

xc: F i l e  



TABLE I 

$amp1 e 
I.D. 
xo- 2 
xo-2 

xo-2 

xo- 2 
xo-2 

Sample Sample Isotope(s) Concentration 
Date Time a 

12/12/77 081 0 !Be 5.8 

12/12/77 081 0 5 2 ~ n  8.1 x lo-' 
12/12/77 . 081 0 56~0 1.4 z 

12 f 12/77 081 0 57c0 1.3 x lo-' 
12/12/77 . 0810 58~0 4.2 x lo-' 







L0.S A M O S  XIENTI' . ABORATORY 
UNIVERSITY OF CALIFORNIA 
WS A M O S .  NEW MEXICO 875l5 

TfWhone Ext: 
OFFICE MEMORANDUM 

: Wi l l iam F. Romero, Specia l is t ,  H-1 DATE: December 28, 1977 To 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT : PULSE HEIGHT ANALYSES OF LAMPF STACK A I R  SAMPLES 

SYMBOL : H-l-HPAL-70-77 

MAIL STOP: 749 

LAMPF stack a i r  samples have been analyzed usfng the Ge(Li) detector 
and 4,096 channel pulse height  analyzer. 

The sample resu l t s  are shown i n  Table I. The a c t i v i t i e s  l i s t e d  are 
the t o t a l  a c t i v i t i e s  on the f i l t e r  papers. The sample i den t i f i ca t i ons ,  
dates, and times are as shown on the samples. 

RWM/skr 

xc: J .  M i l l e r ,  H-1, MS-810 
F i l e  

! 



TABLE I 

Stack - Date On Time On Date Off Time Off Isoype(s) A c t i v i t y  ( V C j i )  

'E-3 12/12/77 061 5 12/19/77 061 5 Be 6.0 x 10- 

'E-16 12/12/77 0600 12/19/77 0600 --- *NOA 

No detectable a c t i v i t y  



LOS ALAMOSSCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFOREIIA 

LOSALI\MOS.NEWMEXICO 87545 . .n 
Telephone Exr: OFF1 CE M EM 0 RAND U M 

To : J e r r y  M i l l e r ,  H - l  Section Leader, LAVPF DATE: January 4, 1978 

Rwewdlab Cans 
FROM : Robert 9. Martin, H-1 Health Physics Analysis Laboratory ,&TIL 

SUBJECT : G A M A  ANALYSIS OF LAMPF WATER SAMPLE 

SYMBOL : H-1-HPAL-1-78 

MAIL STOP: 749 

A LAMPF water sample has been gamma analyzed us ing the Ge(Li) 
detector and 4,096 channel PHA. 

The resu l t s  of t h i s  analys is  are shown i n  Table I .  The con-, 
cent rat ions have been normalized t o  one (1) l i t e r .  .The a c t i v i t i e s  
were corrected t o  the date and t ime  the sample was col lected. 

I 

RWl/skr 

xc: F i l e  



Sanpl e 
1.0. 
xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo- 2 

I 

Sample 
Date 

TABLE I 

Sample 
Time 

Isotope(s) 

12f27f 77 0805 7 ~ e  

12 f27f 77 0805 52Mn 

12/21/17 0805 54t.1n 

12/27/77 0805 56~0 

12/27 f 77 0805 5 7 ~ 0  

12/27/77 0805 5 8 ~ 0  - 

Concmm;;!ion 
2.7 x 10" 

3.3 x 

2.4 x 

3.6 x 

7.5 x 

I 2.3 x 10 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Exr: 

OFFICE MEMORANDUM 
TO : Jer ry  M i l l e r ,  H-1 Section Leader, LAMPF DATE: January 4, 1978 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT : GAMMA ANALYSIS OF LAMPF WATER SAMPLE 

SYMBOL : H-1-HPAL-2-78 

MAIL STOP: 749 

A LAMPF water sample has been analyzed using the Ge(Li) 

The sample r e s u l t s  are shown i n  Table I .  The concentrations 

detector and 4.096 channel PHA. 

have been normalized t o  one (1 )  l i t e r .  
rected t o  the date and time the water was collected.. 

The a c t i v i t i e s  were cor- 

RWWskr 

xc: F i l e  



TABLE I 

Sample 
I.D. 
xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

xo-2 

XO- 2 

Sample 
Date 

1/3/73 ' 

1/3/78 

1/3/78 

1/3/78 

1/3/78 

1/3/78 

1/3/78 

Sample 
Tine 
0810 

081 0 

0810. 

081 0 

081 0 

081 0 

081 0 

Isotope(s1 

7Be 

52~1n 

5 4 ~ ~ n  

5 6 ~ 0 .  

. . 5 7 ~ 0  

%0 

8% 

Concentration 
(vCi / z )  

2.3 x 10' 

4.1 x 

6.3 x lo- '  

5.4 x 10-2 

2.0 x 10-1 

8.0 x 

6.2 x lo-'  



LOS ALAMOS SCIENTIFIC IABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Ext: 

R e v i d G b C W i d  
publicly Releasaw C E M E M  0 RAN D U M 

To : Je r ry  M i l l e r ,  H-1 Section Leader, LAMPF DATE: January 4,  1978 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT : G A M A  ANALYSIS OF LN.IPF WATER SAMPLE 

SYMBOL : H-1-HPAL-3-78 

MAIL STOP 749 

A LAMPF water sample has been analyzed us ing the Ge(Li) 
detector  and 4,096 channel PHA. 

The r e s u l t s  of t h i s  analys is  a re  shown i n  Table I .  The 
concentrations have been normalized t o  one (1) l i t e r .  The 
a c t i v i t i e s  were corrected t o  the date and time the sample was 
col lected. 

RWM/skr 

xc: F i l e  



Sample 
1.0. 
XO- 3 

XO- 3 

XO-3 

XO- 3 

XO- 3 

XO-3 

i 

I 
Sample 
Date 
1/3/77 

1/3/77 

1 / 3/77 

1L3/77 

1/3/77 

1/3/77 

TABLE I 

Sample I sotope ( 5  ) 
Time 
0810 . ‘Be 

0810 5 2 ~ ~ n  

0810 54~fn 

081 0 5% 

081 0 5 7 ~ 0  

081 0 5 8 ~ 0  

Concentration 
(&/E) 

5.2 x lom2 
4.8 

2.7 

9.0 

. 2.5 

-3 . 
, 5.5 x 10 

. .  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO87545 
Telephone Exr: 

OFFICE MEMORANDUM 

To : Wil l iam F. Romero, Spec ia l is t ,  H-1 DATE: January 4 ,  1978 

FROM : Robert W. Martin,  H-1 Health Physics Analysis L a b o r a t o r y 6  

SUBJECT : TA-54 STACK ANALYSIS 

L isted i n  Table I are  the data f o r  the most recent TA-54 

stack sample. The stack sampling r a t e  i s  2 cfm and the stack 

discharge r a t e  i s  360 cfm. - 

RWM/s k r  

xc: F i l e  



I.___ .i~_ . . . . .. ... ... . ,. ~ _ .  . .. . . - 

.. 

Sample Date 
12119-23/71 

Sampling 
Tine (Hrs) 

25.5 

. .  .. 

TABLE I 

A c t i v i t y  
Released 
(pci/cc ) 

0.0 

! 

I 



/ I  LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALMOS, NEW MEXICO 87545 
Tekphone Ext: 

Reviewedlla 
FlCE MEMORANDUM 

TO : Jer ry  M i l l e r ,  H-1 Section Leader, LAMPF DATE: January 5, 1978 - 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT : GAMMA ANALYSIS OF LAMPF A-1 A I R  SAMPLE 

SYM~OL : H-1-HPAL-5-78 

MAIL STOP: 749 

An a i r  sample from the LAHPF A-1 t a rge t  area was ganya analyzed using 
the Ge(Li) detector  and 4,096 channel pulse height  analyzer. 

The f i l t e r  ran  f o r  93 minutes a t  2 cfm on 12/28/77. 

The contaminant was determined t o  b 'Be. 
sample was determined t o  be 2.5x10-$ pCi. 

The t o t a l  a c t i v i t y  on the 

RWM/s k r  
xc: J. Larkin. H-1 

F i l e  



LOS AIAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone EXI; OFFICE MEMORANDUM 

TO : William F. Romero. Special ist ,  H-1 DATE January 11, 

FROM Robert W. Martin, H-1 Health Physics Analysis Laboratory,&wU 

SUBJECT : TA-54 STACKS AHALY SES 

Listed i n  Table I are data f o r  TA-54 stack samples. The stack sampling 

r a t e  i s  2 cfm and the stack discharge r a t e  i s  360 cfm. - 

RWM/ s k r  

xc: F i l e  . 



TABLE I 

Sample 
Date 

12/16/77 

12/30/77 

. 

Sampling 
Tinre (Hrsr 

28 

31 

A c t i v i t y  
Released 
( v C i  /cc) 

0.0 

0.0 

Discharge 
volume (cc)  

10 1.7 x 10 
1.9 x 10 10 



LOS ALAMOS SCIENTIFIC IABOFIATORY 
UNlVERSllY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87-5 
Telephone Ex!: 

OFFICE MEMORANDUM 
TO : Wi l l iam F. Romero, Spec ia l i s t ,  H-1 DATE: January 25, 1978 

FROM : Robert W. Martin,. H-1 Health Physics Analysis Laboratory 

SUBJECT : PULSE HEIGHT ANALYSES OF LAMPF STACK A I R  SAMPLES 

SYMBOL : H-1-HPAL-8-78 

MAIL STOP: 749 

LAMPF stack a i r  samples have been analyzed us ing  the  Ge(Li) detector 
and 4,096 channel pulse height analyzer. 

The sample r e s u l t s  are shown i n  Table I. The sample iden i f i ca t ions ,  
dates, and times are as shown on the  samples. 

RI.IM/ s k r  

xc: J. M i l l e r ,  H-1, MS-810 
F i l e  

! 

I 



TABLE I 

. 

A c t i v i t y  (di) Time On Date O f f  Time O f f  Isotope(s) 
12/27/77 oaoo 1 / I  6/ 78 ouoo --- *NDA 
Date On ck 

3 

16 12/27/77 0800 1 11 6/78 0800 --- N DA 

detectable a c t i v i t y  



LOS ALAMOS SCIENTIFIC LAO ORATOR^ 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 137545 
Telephone Ex:: 

OFFICE MEMORANDUM 
TO : Jer ry  H i l l e r ,  H-1 Section Leader, LAMPF DATE: January 25. 1978 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory/&$f 

SUBJECT : GAI*WA ANALYSIS OF LAMPF HATER SAMPLE 

SYMBOL : H-1-HPAL-9-78 

MAIL STOP: 749 

A LAMPF water sample has been gama analyzed us ing the  Ge(Li) detector 
and 4,096 channel PHA. 

The resu l t s  o f  t h i s  analys is  are shown i n  Table I. The concentration 
have been normalized t o  one (1) l i t e r .  The a c t i v i t i e s  were corrected 
t o  the date and time the-sample was col lected. 

. .  

-i .. 

i 

RWM/skr 

XC: F i l e  

! 



TABLE I 

Szmpl e Sample 
I.D. Date 
xo- 2 1 1231 78 

xo-2 1/23/78 

xo-2 i12317a 

xo-2 i12317a 

xo- 2 1/23/78 

xo- 2 1/23/78 

Sample Isotope(s)  Concentration 
Time ( p C i / e )  
0805 ‘Be 3.1 

oao5 54Me 3 .5  1!r3 
0805 5 6 ~ 0  2 .5  

0805 5 7 ~ 0  3 .0   IO-^ 
0805 58CO . 7.4 

- 0805 88Y 7 . 6  



LOSALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALNAOS. NEiY MEXICO 87545 
Pvb!icly ! ? e l ~ ~ b l e  Telephone Ext: 
Rwlewed/Lab c w ~ G  FFI C E M E  M 0 RAN D U M 

To : William F. Romero, Specialist, H-1 DATE: January 31, 1978 

&b 
FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory 

SUBJECT : PULSE HEIGHT ANALYSES OF LAMPF STACK AIR SAMPLE 

SYMBOL : H-1-HPAL-13-78 

MAIL STOP 749 

LAMPF stack air samples have been g a m a  analyzed using'the Ge(Li) 
detector and 4,096 channel pulse height analyzer. 

The results of these analyses are shown in Table I. 
identifications, dates, and times are as shown on the sample. 

The sample 

RWM/skr 

xc: J. Miller, H-1 
File 

! 



TABLE I 

itack - Date On Time On Date O f f  T ine  Off Isotope(s 1 A c t i v i t y  (uCi)  

'E-3 1/23/78 0800 1130178 0700 --- *NDA 

'E-1 6 1/23/78 0800 1130179 0700 --- N DA 

- 
*No detectable  a c t i v i t y  



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO E7545 
Telephone Ext: 

ReviewedlLab Counsel 
Publicly -sable 

OFFICE MEMORANDUM 

DATE: January 31, 1978 TO : Jer ry  M i l l e r ,  H-1 Section Leader, LMIPF 

FROM : Robert W. Martin, H-1 Health Physics Analysis Laboratory/&fl 

SUBJECT : 

SYMBOL : H-1-HPAL-14-78 

MAIL STOP: 749 

GAMMA ANALYSIS OF LMlPF WATER SAMPLE 

A LAElPF XO-2 water sample has been gama analyzed using the  Ge(Li) 
detector and 4.096 channel pulse height  analyzer. 

The sample consisted o f  approximately 112 m l  o f  water, and was 
co l lec ted  a t  0815 on January 30, 1978. 
contaminant were determined t o  be 1.4 x 10-1 v C i / e  o f  7Be. 

The concentrat ion and 

RWM/skr 

xc: F i I e  
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)AWLE DATE - a / 1 - 2 / a 7 3  

NJKSEii 1 - SLANK - NLIMBEil 2 - A L P M  I 503-NiJYDER 3 BET& - I  7137 

NJKaErL 4 - B - ~ I N G  x 5 SASEMENI' AND FILIEH 'raiizii CHANGE 
215.01 12.55 O f 3 0 0 0 3  0 0 0 1 . 0 0  0 0 . 0  

215.01 12.56 0 0 0 0 0 0  0 0 0 1 . 0 0  0 0 . 0  215.02 12.58 0 0 0 0 6 0  0 0 3 1 . 0 0  0 0 . 0  

215.02 12.59 0 0 4 0 4 6  0 0 0 1 . 0 0  0 3 . 0  215.03 1 3 . 0 0  003126 0 0 0  

215.03 13.02 0 0 0 0 0 0  0 0 0 1 . 0 0  0 0 . 0  215.04 13.03 000051 0 0 0  

215.04 13 .04  000026 0 0 0 1 . 0 0  0 0 . 0  215.05 13.06 0 0 0 0 1 4  0 0 0  

215 .05  13.07 O O O O O I  ~ O O I . O O  0 0 . 0  215.06 13.08 0 0 0 0 2 7  o o o  

. o o  05.0 

. o o  0 0 . 0  

. o o  0 9 . 0  

. o o  0 0 . 0  

215.06 13.09 0 0 0 0 1 4  0 0 0 1 . 0 0  0 0 . 0  215.07 1 3 . 1 1  000021 0001.00 0 0 . 0  

215.07 13.12 000012 0 0 0 1 . 0 0  0 0 . 0  215.08 13.14 0 0 0 0 1 8  0 0 0 1 . 0 0  0 0 . 0  , 

5- -: 

2 1 5 . 0 8  1 3 . 1 5  o o o o o a  O O O I . O O  o o . o i 2 1 5 . 0 9  13.16 0 0 0 0 0 3  0oo1.00 0 0 . 0  . 
_.I - -- 

215.09 13.17 0 0 0 0 0 0  0 0 0 1 . 0 0  0 0 . 0  215.10 1 3 . l b  000002 0 0 0 1 . 0 0  0 0 . 0  '> /' 
215.10 

215.11 

215 - 12 

215.13 

215.14 

215.15 

215.16 

215.17 

215.11 13.22\000002 0 0 0  - 0 0  0 0 . 0  
. I  J 

215.12 13.24 O t 0 0 0 0 6  

215.13 13.27 0 

215.14 1 3 . 3 0  OOO'U02 0 0 0 1 . 0 0  0 0 . 0  

0 0 . 0  

215.1a 1 3 . 4 0  O O O O O ~  O O O I . D O  0 0 . 0  

1 

.I 

: 
1 1  Y I  

215.18 13.41 o o o o o o  O O O I . O O  0 0 . 0  
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SAK?L% DATE 7 / 3 1 / 7 3 - e / 1 / 7 3  

NyrlMSXZ 1 - a L A N K  WITH HV-70 F I L ' T E i l  TAPEii I N S E i l r  NOT S O L I D  PL4NCY:DT 

NJMBEti  2 - ALPHA STNADAHD - I 503 - 
NJMBEH 3 - B E r A  S T A N D A R D  - I 7 37 

NilMBZd 4 - 6  - k I N t i  Y 3 BASEMENT Ai lEA 

NJMBEil 7 - b I N G  # 5 B A S E K E N T  AREA 

NilMBEH 8-11 LING I 5  - F I L T E i i  T3)kiFFi &REA 4 T T N : P A S C U a L  

NJMSEH 12-13 - U I N G  I 9  - C E L L  t 6 AREA INFORMATION O N L f  

214.01 13.45 0 0 0 0 0 0  0 0 0 1 . 0 0  0 0 . 0  

214.01 13.47 0 0 0 0 0 0  0 0 0 1 . 0 0  0 0 . 0  214.02 13.48 0 0 0 0 4 4  0 0 0 1 . 0 0  0 0 . 0  

214.02 1 3 - 4 9  004022 0 0 0 1 . 0 0  03.0 214.03 13.51 002941 0 0 0 1 . 0 0  05.0 

214.03 13.52 0 0 0 0 0 0  0 0 0 1 . 0 0  0 0 . 0  214.04 13.54 000033 0 0 0 1 . 0 0  0 0 . 0  

214.04 13.55 000017 0 0 0 1 . 0 0  0 0 . 0  214.05 13.56 000028 0001.00 0 0 . 0  

214.05 13.57 0 0 0 0 1 4  0 0 0 1 m O O  0 0 . 0  214.06 13.59 0 0 0 0 0 5  0001 .00  0 0 . 0  

214.06 14.00 0 0 0 0 0 4  0 0 0 1 - 0 0  0 0 . 0  214.07 14.01 000069 0 0 0 1 . 0 0  0 0 . 0  

214.07 1 4 - 0 2  000052 0 0 0 1 . 0 0  0 0 . 0  214.08 14.04 000017 0001.00 0 0 . 0  

214.08 14.05 000007 0 0 0 1 . 0 0  0 0 . 0  214.09 14.07 000019 0 0 0 1 . 0 0  0 0 . 0  

214.09 14.08 000011 0 0 0 1 . 0 0  0 0 . 0  214.10 14.09 000025 0 0 0 1 . 0 0  0 0 . 0  

214.10 14.10 000012 0 0 0 1 . 0 0  0 0 . 0  214.11 14.12 000011 0 0 0 1 . 0 0  0 0 . 0  

214.1 1 

214.12 

214.13 

4;13 000005 0 0 0 1 . 0 0  0 0 . 0  214.12 14.15 000042 0 0 0 1 . 0 0  0 0 . 0  

4.16 0 0 0 0 0 4  0 0 0 1 . 0 0  0 0 . 0  214 .13  14.17 000061 0 0 0 1 . 0 0  0 0 . 0  

4.19 0 0 0 0 0 0  0001.00 0 0 . 0  
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G I 3 EASEMENT Ai iEAS 

G b' 5 - B A S E l E U I  AND FILTEil  TOirEi3 AREA CXAVGE 

- 
0 0 0  0005.00 0 0 . 0  ' 

94 0005.00 1.50 215.03 09-21  000011 0 0 0 5 ~ 0 0  00.0 

3 2  0005.00 00.0 215.05 9 9 - 31 000004 0005.00 0 0 . 0  

0 9  0005.00 JG.0 215.07 09.42 0 0 0 0 0 3  0005.00 0 0 . 0  

0 6  0005.00 0 0 . 0  215.09 09.53 000004 0005.00 0 0 . 0  
-. -..._ ._ . , 

29 0005.00 0 0 - ~ 2 ~ . 1 1  10.04 000053 0005.00 0 0 . 3  

3 10.15 000008 0005.00 0 0 . 0  

- ... . .. ... . 
1 0  0005.00 0 0 . 0  215. 

03 0005.00 0 0 . 0  215. 

0 4  0005.00 0 0 . 0  215. 

02 0005.00 0 0 . 0  

5 10.26 000001 0005.00 0 0 . 0  

7 10.37 000007 0005.00 0 0 . 0  



pk4<g 9 Z S A W L Z S  FOR 7/27/73 AND 7/30/73 - 
NLIMBEA 1 - SLANK 

NiJXBZif 2 - ALPHA STANDAHD I - 503 
NUMSCri 3 - B E r A  S r A D A R D  Y 71'37 

NJMREZ 4 - 18 .- ilNG I 3 AND Y 5 - Fa5 aASEMEYST ARKAS AND T3WZRS 

212.01 

212.02 

212.03 

212.04 
- 'i ~ 

1.17 000003 0001.00 00.0 212.01 11.19 . O O O O O O  0001.00 0 0 . 0  

1.20 O i l O O 4 E !  0001.00 30.0 212.02 11.21 004202 0001.0J 03.0 

1.23 003052 0001.00 05.0 212.03 11.24 00 0 0 0 0  0001.00 0 0 - 0  

1.26 000034 0001.00 00.0 212.04 11.27 000011 00111.00 00.0 
Y 

212.05 11.28 000019 0001.00 00.0 

212.06 11.31 000028 0001.00 0 0 . 0  

212.07 11.33 000030 0001.00 00.0 

212.08 11.36 000012 0001.00 00.0 

212.09 11.39 000033 0001.0 

212.10 11.41 000109 0001.00 20.0 

212.11 11-44 000013 0001.00 00.0 

212.12 11.47 000023 0001.00 00.0 

212.13 11.49. 000011 0001.00 00.0 

212.14 11.52 000018 0001.00 00.0 

212.15 11.55 00 0 0 1 0  0001.00 00.0 

212.16 11-57 000007 0001.00 00.0 

212.17 12.00 000010 0001.00 00.0 

212.18 12.03 000017 0001.00 00.0 

r /  ,-JT.''L .) U'O 

212.05 11.29 000006 0 0 0 1 - 0 0  00.0 

212.06 11.32 0 0 0 0 0 4  0001.00 0 0 . 0  

212.07 11.34 0 0 0 0 0 9  0001.00 0 0 - 0  

212.08 11.37 000003 0001.00 00.0 

212.09 11.40 000011 0001.00 00.0. 

212.10 11.42 000052 0001.00 0 0 . 0  

212.11 11.45 000021 0001.00 0 0 . 0  

212.12 11.48 00 0 0 1 1  O O O l ~ O O ~ ~ O O ~ O  

212.13 11.51 000014 0 0 0 1 m O O  0 0 . 0  

212.14 11.53 000013 0901.00 0 0 . 0  

212.15 11.56 000003 0001.00 0 0 . 0  

212.16 11.58 000003 0001.00 0 0 . 0  

212.17 12.01 000002 0001-00 00.0 

212.15 12.04  000003 0001.00 00.0 
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AIR BORNE CONTAfiIINATION TESTS 

17 

18 

19 

AREA-&. LOCATION- (I 132 OGb) (activated Charfoal 
Fi l ter)  

1 

3i3 I 5,476 Correction ~ a c  tor+ ' 3.7 
i i i 

21 

22 

23  ' 

24 

25 

26 

27 
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I 8 1  

'18 I 
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4A-100 AIR BORNE COhTAMINATION TESTS 
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AREA 3. CWR Bid;. LOCATION Stack #2 (Activated Charcoal Filter) 

26 
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TEST DATE TOTAL M3 d/ma d/m/Ms RE MARKS 
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53,521 Correction Faczor- i5.5 1 j-254L;: a2 
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4A-100 

10 

11 

AIR BORNE COhTAMINATION TESTS 
1 ~ 3 ~  only 

AREA king 9, C : W ~  si&. LOCATION stack +2 (Wctivatefi Charcoal Fi l ter)  

5-11 ai 12 62 2, a32 
6-12 & lj 82 1,107 

TEST DATE I TOTAL Ma I d/m* I d/m/M* 

I 

82 I 7 5-6 & 9 

8 5-3 b 10 82 I 1, 927 

I I 6-10 & 111 62 2,545 
1 I I I 

9 

I I I I 

13 

14 
., - 7  

I I I * I-- 1 

15 

I 16 

I 21 

22 

- 
24 

25 

I 26 

I 27 I I 

3.7 

c.54 " 

0.42 " 

0.26 " ~~ 

3.51 I 

0.12 " 

:. d / m  bP x correction 
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LO5 kV..MOS CCIENT:FIC Lhl04ATORY 
USIVERSiTV O.? CALIEO3NIA 
LOS AUMCS.  XEW MEXiCO 

ACTIVITY IX XING 9, STACK f2  , 1 3 i  sLi9;zc-i: A 

F.:'X30L ~-10-e2 

Attached a r e  co r rec t ion  f a c t o r s  f o r  de t cmin ing  the  IL3' 
a c t i v i t y  i n  Stack i+2, W i r . 9  9 ?or t he  pried 5/25/64 t h r o q h  
6/25/64. The f a c t o r s  were dete-mined by gamna ana lys i s  on 
t h e  i n i t i a l  sazple  taken i n  Stack $2 a f t e r  K i w i  B4-D operz- 
t i o n s  began i n  Wiag 9. The s a l i e n t  assun?.ption i s  t h a t  the  

concent ra t ion  i s  S i r e c t l y  propor t iona l  t o  t h e  I- 
c o x c n t r a t i o n  i f  correct iof is  a r e  made for the  Zecay of T e  
(77  hour T ) t he  pa ren t  of 1'"'. 

7 31 I' 5 2  

132' 

+ 
I f  one mul t ip l i e s  the 11" concent ra t ioc  as measured i n  

\.;'in2 9 by t h e  f a c t o r s  given f o r  each sampling per io2,  the  
I1 a concent ra t ion  is  obtained. 

I suggest t h a t  t hese  values  of I la' . be included i n  the 
pemaaen t  records.  

JeroEe E. Dumrr.er. Jr.. 
H-1 Health Phys ic i s t  

J E D  : t c  

Attachment 

D i s tr i b u  t ion  : 

John Eneers, H - 1 4 ~  
John Schu l t e ,  CNB-14 



S m n l i r i c  D a t e s  

5/25 - 5/25 

5/27 - 5/28 
5 / 2 6  - 5/27 

5/21? - 5/29 
5/29 - 6/1 
6/1 - 6/2 
€V2 - 6/3 
6/3 - 6/4 
6/<. - 6/5 
6/5 - 6/6 
6 / 5  - 6/8 
6/8 - 6/9 
6/9 - 6/10 
6/10 - 6/11 
6/11 - 6/12 
6/12 - 6/13 
6/13 - 6/15* 

2.3 

1.7 

1.5 

1.1 

-70 

-54 

-42 

-34 

-26 
.21 

.12 

concentration i s  now i n s i g n i f i c a n t  w i t h  respect  to’ 1’ : *I: 3 a  

therefore  no further ca lcu la t ions  w e r e  made. 
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OFFICE MEMORANDUM 

TO C G  3 m .  S ~ C T I O Z  -%3So:EEL DATE: N C E m Z 3 .  25,1555 

TITIS C M S 3  LT SAMFLING PROCXDuIiE XU TAKE PUCE ON ALI; STACKS 

EXCEPT WING BINE' 
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MONITORINO SYSTEM CONTINUE0 - 

I 
NAME OF RECEIVING MEDIA OR STDRAGElDlSPOSAL 
FACILITY RECEIVING DISCHARGE 

sionnGeiai-wsLL VLCILIIV CLUL COOL 
~ l O ~ L O C i O l S 4 ~ L  IACIL I IV  NLYC COOC 

, 7 7 7  I O  

7 I 

I- - 

'0 

1 
i 
I 
I 
I 
I 
j 

i 
i 

I 
I 
1 I 

I 

i 
I 
I 

I 
i 

! 
! 
! 

i 
I 
! 

I 
! 
i 

I 
I 
! 



EFFLUENT RELEASE POINT OR OFITE W S T E  DISCHARGE POINT 
1 

I 
OPERATIONS GENERATINO POUVTANTS 

2 
I 
WASTE TREATMENT SYSTEM 

3 
MONITORINQ SVSTLM 

4 -. . . . - - . . - . -  
I 
MONlTORlNP SYSTEM CONTINUED --. 

ORMATION 

1 I 
NAME OF RECEIVING MEDIA OR STORAGEIDISPOSAL S T O I A O L I O I S ~ S A L  P U I L I W  CLASS. COOL 

ITOIM~IOIWOSLL PUILITV WYL COOL 

, 7 7 7  I 
FACILITY RECEIVING DISCHARGE 

7 

, 6  
7 

SECTION 2 NUCLIOE DATA 

I I 

L I 

. Ptm kr CORM AEC-rnT 
T V p m i a r  
comprab 

41-74 US. ATOMIC ENERaV COMMISSION 
AecM 0513 RADIOACTIVE E~FLUENT/DNSlTE DISCMARGESIUNPLANNEO RELEASES 

AMOUNT OR 

i 
I 

, 
I 
! 

i 
! 
i 
I 
i 

i 
I 
1 
i 
I 
I 
I 
! 

I 
1 

I 
i 
i 
1 
I 



. .  
U5. ATOMIC ENERQY COMMl!I!IlON 

RADIOACTIVE EFFLUEN1K)NSITE DISCHARGESIUNPLANNED RELEASES 

P I 0  Font 
Typ.wiPr 
compribla 

SECTION 0 IL- 
J C Gallimore 

AREA CODE 

2- 4- 
APPROVED IIV 

AREA CODE PHONE 

NTIFIC LABPhATfiY 

S T O ~ A O E I ~ ~ ~ S ~ L  CACILITY CWSL cooe NAME OF RECEIVING MEDIA OR STORAGElDlSPDSAL 
FACILITY RECEIVING DISCHARGE I T O ~ M U D I S . 0 5 A L  C K l L l l V  NAME CODE 

I 7 7 3  10 

I - I  P R ~ T  
RMATION I I NO.bC SAYP- I SAMPLE 

S 
S T O ~ A O E I ~ ~ ~ S ~ L  CACILITY CWSL cooe NAME OF RECEIVING MEDIA OR STORAGElDlSPDSAL 

FACILITY RECEIVING DISCHARGE I T O ~ M U D I S . 0 5 A L  C K l L l l V  NAME CODE 
I 7 7 3  10 

f 
I- l-3 r 

DO N O T  
WRITE 
IN THIS 
SPACE 



us. ATOMIC mmav COMMISSION 
mAOIOACTIVE EF f LUENTlONSlTe OLSCnARGESIUNPLANNED RELEASES -- 

SECTION 0 

i 
i 
I 
! 
! 
! 
! 
i 
I 

I 

J. C. Gallimore 
DATE AREA CODE P H O N E  

3-14-75 503 667-4093 
APPROVED EV 

AREA CODE P H O N E  

U 

9 
0 
1 
2 
3 
4 
6 
8 
7 

-r 

W 
c_ 
L 
I- 

n 
,oL 

I I 
AMOUNT O R  

)N I CONCLNTRATION 

I 

I 
DO Nor 1 
IN W R I T E  THIS 8 I 

SPACE 

~~ I+ . I€ I I I B  



WASTE DISCHARGE POINT 

_ _ -  

sTonnowonmsnL VACILITV CLUS. COOS 

sTonnouoismsat. CACILITV NAY. COD 

crdrrrrNU&Js 
NAME OF RECEIVING MEDIA OR STORAGEIDISPOSAL 
FACILITY RECEIVING OISCHARGE 

0 7  177 ;918 

I I 
- .  I IATM~~PHERE 
I 1  

n i  a i  
Includ. Orhw InformaNon--D.fallmd eomm~nn on Ih. f d l o w l w  I1n.a of Section I - -  

3 9  
1 0  
1 1  
1 2  
1 3  
1 1 4  
1 1 5  
1 1 6  
1 1 7  

SECTION 2 NUCLIDE DATA 

FORM AEC-78ST PIE Font 
11-741 US. ATOMIC ENLRQY COMMISSION Tvp.wlnr 

AECM 0513 RADIOACTIVE Ef FLUEN1K)NSITE DISCWARGESIUNPLANNED R E L E S E S  compciblD 

CONTROL CODES 

NUCLIDE AMOUNT on 
DESCRIPTION CONCENTRATION 



FORM AEG- 
11-741 . AECM0613 RADIOACTIVE 

US. ATOMIC ENEROY COMMISSION 
EFFLUENTK)NSITE DISCHARGESIUNPLANNED RELEASES 

. . . . . _ . SECTION 0 



. .. . 

SECTION 0 

J. C. Gallimore 
DATE A R E A  COOL PHONE 

2-14-73 505 667-4093 
APPROVED ev 

PACILITYTITLE .-' 
2 

1 

2 

3 

EFFLUENT RELEASE POINT OR ONSITE WASTE DISCHARGE POINT 

OPERATIONS GENERATINO POLLUTANTS 

WACTE TREATMENT SYSTEM 

MONITORIN0 SVSTLM - 4, -_-_--.-.- ___ _I_.__ __ . - _ _  - _ -  -- - - .- _ _ _ _ _ _  - -_ ._._. _ _  __ 
I 
MONITORINO SYSTEM CONTINUEO. 

I 
NO. OF SAMPLES SAMTETIFDR MATION 

6 fAppwlmo1mhJ 29 
I 

NAME OF RECEIVING MEDIA OR STORAGElOlSPOSAL 
FACILITY RECEIVING DISCHARGE 

I1OIAOUOI5Ld¶AL VACILITV C L M 5  COOL 
STO~AOLIOI~POYL CAULITV 

0 7  + 
z 
n 

AMOUNT OR 
CONCENTRATION 

CONTROL CODES CONTROL CODES 

+ *  E 
+ -  E 
+ -  E .w 

+ .  E E .I + -  

I 

i 
I 

! 
i 
I 
1 
! 

I 
i 
I 

1 

i 

i 
I 

I 

j 

i 
I 
i 
I 
i I 

i 
I 
j 

i 
i 

I 



. 

AIPEORIE CO!~~'AYJIUATION TESTS 

, ] 9 7 ?  . 

i'.!-..!:i-i. * 

Location:CMR Bld. F i l t e r  
Towers 

Source$/ *:. . _.,. ...%.-. .;. 

-~ ~~ 

2 -FLEX -1-INTAKE -MY 

- 

2 -FLNx-2 -1NTAKE-NICm 

2 -FLKX-l-EXHAUST -DAY 

2-F'LMX-LEXHAUST -NIGHT 

2 -FLXX-2 -EXHAUST-DAY 

2-FLMX-2-EXHAUST -h?GHT 
I 

- 
3-FLXX-l-IWAKE-NIGHT 

3-FWX -2 -INTAI[E-MY 

3-FLNX-2 -1ElAKE-NIGHT 

.-s w 

, 3-FM-L-EXH4UST-DAY 

3-FLMX-LEXHAUST -NIGm 

- 
3 -FLMx-2 -EXHAUST -MGW 

&-FLKX-l-IWAXE-MY 

Number of tests Over 

Tests 

4-1 
' I  

i 

4. I 

I+-FWX-1-INTAKE-NIGRT 

Lr -FLMX-2 -I hTAKE -MY 

h-FIXX-2-INTAKE-NIGW 

&-FLM(-~-EXHAUST -DAY 

h-~-l-EXHAUST-NiGIiT 

Il-nMX-2 -EXHAUST-DAY 

-FLm-Z-EXHAUST -NIGHT 

I 
I 

4. .. 

M.A 2. : 

l- 
/ .=r 

I. A 
-..- 

I I 

-r 





AIRBORNE CONTAMINATION TESTS 

Source: URA~~IUM Number I Number of Tests Highest ’ Average 

Location:- Tests  / over  M. A. C. I d./m/M3 d-mjM3 

9030 ! 23 0 0 2 i l  
i 

9102-04 23 0 0 2 1 
j 

9130 23 I O  0 :  1 ! O  

Average 

d.’m/M3 

0 

1 

0 

9133 
I 

7 0 o m  i 1 0 I o  
I 

9141 1 23 

23 9149 

9165 23 

s, 

0 o !  1 I O  0 

0 1 I O  

0 : 1  I 

i o  I 0 
! 

w 
BXRAIBT 8- 11.2 6 3 

I . .  I I 
23 0 ‘ 0  0 ! 

! 

I 

I 
I 

I 
i 

I 
I 

i 
I 

i 
! I 

I 

! 

I I I 
i 

I 
I I I 

i 



OCT . m QCT 
Source: 

Location: wc.9.m BmG ITests 

1 Number i Number of T::t?! Highest i Average 

! djm!M3 '' d 'm!M3 lover M.  A. C .  ! 
I 

I 
9030 ! 23 ' 0  0 1 63 I 14 

9060 i 4  i o  0 1 1 1  i 
I 

9102-04 ' 1 23 0 .  0 1 1,300 1 111 

9130 1 23 I O  0 l l h  1 7  

9133 23 i o  1 1.899 i 290 

9141 23 i o  0 ! 5h5 j 35 

& 9100 ' 23 1 0  0 1 22 7 

911j5 23 1 0  
I 

I 

! 

9149 I 23 I o  0 61 6 

I 

&- 
9163 ' 23 l o  0 ! 1,180 ' 102 

I 
0 63 6 

I 

! .  I 

SEPT. 
Average 

d:'rn!M3 

4 

1 

21 

3 

702 

3 

h I. 

6 

25 

2 

#1:2 & 3 1 23 EXHAUST STACKS 

STACK 1 2  131 
CHARCOAL PILTBB(I1 23 

I 

I ! 

70 t i ,,, 
I 
I 

I 

I 

I 33 I 7 22 

i 

I 

- I '  . 

I 
I I 

1 I 
I 

' I  



AIIBGRNE COI~ii’ .MNATION TESTS 
From: 101 11 La 

To : 1013Z1Cl~ l4.A.C;: NONB 
239 

Source: PLlJTQtIIUn 
Location:CMi Bld. F i l t e r  

Towers 

2 -FLXX-l-IhTAKE-DAY 

- WX-l-ImAKE-NISm 

- - 
2 -FIMx-2 -1NTAKE-NISm 

. 2-FLXi-l-EXHAUST-DAY 

2 -FLMX-l-EXHAUST-hTGliT 

. 2-FLMX-2-EXHAUST-DAY 

2-FLMx-2 -E.YHAUST-hTGW 

- .  

-3-FUZ-l-IWAKE-NIGW 

3 - m - 2  -INTAKE-DAY 

3-FLKX-2 -1K’lAKE-NIGHl’ 

. 3-FLMX-I-EXHA’UST -DAY 

, ~-FLHX-~-EXHAVST-NIG~ 

7-FT --DAY - - 
3 -FLMx-2 -EXHAUST -NICm 

&-FLMX-l-INMKE-DAY 

&-FLMX-~-INTAKE-NICHT 

L-mq-2 -INTAKE-DAY 

b-FINX-2-IhTAKE-NIGHT 

&-FIXX-LEXHAUST -DAY 

b -FIRX-l-EXHAUST -NIGl?l! 

b-Eta-2 -EXHAUST -MY 

. ~ ~ - 2  -EXHAUST -NIGI€J! 

OCT 
Number OQ tests over 
8.8 d/&3 Highes3 

. d/d. 
# 

Tests . 

3 1 

4 1  1 5  

4 I 
I 

4 1  1 2  

OCT SBPT 
I 

I 

I 



239 
Source: '.ZUT(YIIUM I 1 Number of t e s t s  over 

Lccation: C M  Sld.Filter I N.A c .  
Towers 

F.A.C.: 2- 
I I I 

DCT m SBFT 



._. . .. . 

Source: ERANIL11 ! Number Number of Tests  Highest 

Location: cm BLDG. WG.9 ( T e s t s  over M .  A. C .  ' d/m.'M3 
I 

AIRBORKE CONTAMINATION TESTS 

Average 

d:'m/M3 

235 

i 
~~ ~~ ~ 

9102-08 0 0 ; 1  

9130 20 0 .  0 2 

9/1/68 From: 
3 

To : 9/30/6a M. A. C. : 66d/m-X 
SEPT AUG SEPT SEPT 

1 

0 

AUG 

9141 

9149 

20 0 0 1 i o  

20 0 0 1 i o  

! 
9030 I 20 0 

I 

_ _  

0 ! I  

I 

l o  

tk 
EXHAUST STACKS #1,2 & 3 

I 

20 I 0 ' 0  

I o  
I 

9133 I 20 j o  0 : 1  

I I 

I 

I 

I 
I 

I I I i 
I ! 

i ! ! 
i 

I 
I I j 

I 

I 
! 
I 

! 

I I 
I I 

Average 

d,'m/M3 

1 

1 

0 

1 

0 

0 

1 



Source: GROSS BETA 

Location: CMR BLDG.WG.9 

9030 

9060 

9102-04 

9130 

9133 

9141 

9149 

9160 
1;' 

9163 

9165 

EXHAUST STACKS #1,2 & 3 

. I  
. I  STACK# 2 13 1 

I '  
! I 

i 
I ! 

I 
I i 

I I 

SEPT AUG SEPT SEPT AUG 
h'umber Number of Tests  [ Highest 1 Average Average 

Tests  over M. A. C. ' dj'm;M3 : d .rn/M3 dz'm,/M3 
- 

I 
I 

20 0 0 24 4 8 
I 

3 ' 0  0 I 1 i 1  8 
I 

20 l o  0 126 I 21 9 

20 0 0 i 14 I 3  1 

I 

20 1 0 113,404 1702 40 

20 0 0 13 1 3  2 

20 : o -  0. : 1278 , 66 2 
I 

I 

20 , 0 0 33 1 4  . '  2 

20 0 0 446 . 25 3 

20 ' 0 0 I 5 2 2 

! 

! I 

20 2 1 3 

I 

I 22 CHARCOAL FILTER I . , )  I I 20 : 77, 

I ! I 
I 

! 

12 



AIIBORNL CO!RAKINATION TESTS 
From: 9/1/68 

T o  : 9130168 M.A .C . :- 
Number of t e s t s  over 

# 0.8 d/n&3 Highesj Average 
Tests . , d / d .  dh?l3 

2-F’WX-l-IhTAKE-DAY 

Source: PLUTONIUM 
Location:CMft Bld.  F i l t e r  

Towers Avera5e d/& 

- FLMX-2 -INTAKE-DAY 

b-FLMX-2-INTAXE-NISHT 

L-~XX-1-EXHAUST-DAY 

L - F L M x - l - E ~ V S T - h T G H T  

Ir-FLMX-2-EXHAUST-DAY 

II-FLXX-2-EXHAUST -RIGHT 

- 
- 

4 0 0 0 

4 1 1 n 



I Source: PLUTONILX 
Location: CE! Bld.Fi1ter 

Towers 

0 

K.A.C.: NDNE 

0 0 

SEPT SEPT AUG 
l!umber of t e s t s  over ! I ! 

' 4  2 1 

1 0 0 

50 

I I I 
I I I 

28 5 

0 n n 

0 0 0 

0 0 0 

I 0 I 0 0 



AIRBORNE CONTAMINATION TESTS 

Number of Tests  I Highest 

over M. A. C. 

IAverage 

I djm/M3 1 d'm/M3 

Source: %-an 

Tests 
Average 

d,'m/M3 

9030 ! 22 0 0 : 2  1 

0 0 1 i ?  

I 

' i  I 
! 

1 

1 

'0 0 I 1  -0  i o  

n n 1 n 1 

1 

! ! 

0 
I 

I 

I 

0 

0 0 ! 1  j o  
1 

1 

I I 
I I 

i 

81, 2 6r 3 I 22 i o  I 0 I 
i i 

Exhaust Stacka 

I 

0 

j 

I I 
I 
I , .  

I I 
i 

I 
I 
i 

1. 
I 



Source: ( l ros~ Botci 

L o c a t i o n : w  c.7 wd, * 

JUJJ I ! L u g .  
Number Number of Tests . Highest I Average yq Tests over M.  A. C. d/rn,'M3 ' d 'm/M3 

73 0 3 11R I I! 

0 0 j 28 i 8  ll 

22 0 0 L6 i 9  

I I 
! 

22 ! O  0 j 1  
I : 7  I 

! 

2? 0 0 72 LO 

97 n n - 9 

33 n n 11, 3 

I 

I 
i 

1 I 

i 

- .  
I 

22 I o  0 1 6  1 2  

; ! 
21 0 0 1 'I 

1 I 
- 

22 0 0 I &  1 2  
I 
j i 

22 I lr7 3 ! 

i ' I  j 
I 

! ! I 
; 

Exhaust Stacka 
#l, 2 br 3 

JULY 
Average 

4/m/M3 

3 

0 

7 

3 

17 

-I< 

9 

- 

2 

7 0  

2 

1 2  

22 

. .  

! 

I 
I 
! 

I 
I 

08 ! 19 9 
! I 

! I I 

I I 



AIIBORNi CCInAKINATION TESTS 
h.0n: n .. ,," ", I, "V 

T o  : ?!&fin M.A.C.: ..- 
u w  

239 
L o c a t i o n : C F R  B l d .  Filter 

' Source: 

Towers . 

2 -FLRX-l-IhTAKE-MY 

- INX-l-INTAKE-NIG!I" 

2-FLMX-2-IhTAKE-NIC€?r 

2 -FTXX-l-EXHAUST-MY 

2-XMX-1-EXHAUST-NIGH" 

2-FLMX-2 -EXHAUST -DAY 

2-FLPDX -E.THAUST-h?GW 

3-FLMX-l-I~TkKE-hTGlfI 

--FLMX-2 -INTAKE-DAY 

~ - F L M X - ~  -IXTAKE-NIGHT 

3-FLKX-I-EXHAUST -DAY 

3-FLMX-l-EXHAUST -NIGHT 

- 
3-FWJ-Z-EXHAUST-NIG!€I! 

Ir-FLMX-l-IM'AKE -DAY 

Ir - F L M x - ~ - I N T A ~ - ~ G ~  

li-FLMX-2 -INTAKE-DAY 

k-FIX-2-1hTAKE-NIGHT 

. ~-FLKX-~-EXHAUST-DAY 

I r - F I X X - l 4 X H A U S T - ~ G ~  

k-FLMX-2 -EXHAUST-DAY 

- -FLF!X-2-EXHAUST-NIG€fI! 

I 

I 

I I 

I 
I 8 

Juls 

I I I I I 

I I I I I 





AIRBORNE COP~l't?MlNATION TES'J'S _. 
5 5 
5 

M. A .  C. : 66 d / z d  - 2 -. 

- From: 7/1/68 

To : - 7/31/68 

I 
0 0 I .  1 i 0 

0 0 1 

4 1 

9130 1 21 , 0 

1 9133 I' 21 
I 

0 .O 2 

0 0 2 

0 

9141 I 21 

1 1' 

1 1 

0 0 
Sxhaus t Stacks 

#l, 2 & 3  

0 0 I 2  ! .  1 I 1  



9060 

9102-4 21 

Bxhaus t Stacks 
#l ,  2, & 3 

-- I 

9130 21 

21 

9141 21 

Stack 82 
Chercoal Fi l t e r  (I3lI) 

. .  i 

9149 I 21 

.* 

21 . 13 1 2  i 
I ! 

9 i60 ’ I 21 

I 
! 
i 
I 

! 

i 

@ 9163 ’.. 1 21 9165 21 

- 
0 0 - 1 .  23 

0 0 I 212 

0 0 1 282 

0 0 ! ‘ 5  

0 0 I 128 

Average -- 

n 

7 

3 

13 

15 

2 

2 

10 

0 0 1 4  i 2 

I I 18 i 2 

n 
L 

L; 

4 

2 

n 

2 

3 

0 

10 



Source': P l u t c n i m  
Location:CE Eld. F i l t e r  

I_ 

I- 

& 

4 

4 

A _ _ _ _  1 1 3 



1 I!ux?zr of tes ts  oyer 
It I1 x.!. .c. ' I  i Tests 

Soarce: p1utoni:im 
Lccaticn: c>? Eld.iEl:er 

lGzr---- 

0 

0 

I- -7 

0 0 

0 0 

I 

0 

4 I 

0 0 .  

I 

4 

4 I "  

L I 

K.A.C.: - & - -  

July I July I June 
- I  

0 0 0 

- 
3 1 3 

0 0 0 



OFFICE 

LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHONE 

MEMORANDUM 

FROM : Jotn ?.ndcrs, 11-1 
Publicly Releasa 

1 
C E  311. S e c t l m  +&ly Rep* for the wock of 7/29 t o  A/?;/68 SUBJECT: 

SYMBOL : 

I!md and I?ma Ccunt,:: - 
:io  hi;:!^ counts were reported. 

':cntadzatsd Accidents 

on 7/29/68, in which o rraih3r of LW-5 &OU~I accidently cut his hand on a 
c l e m  *ca or class in roan 2L!1. 
O f f i C 3 .  

General! 
m r e t u r r m d  t o  work t t : h  week &tar an cxtalded aick have. 

iic contalnlnated acci3~nt.e were re?orted, hcwemr, OM incident occurred 

"he incirknt way repxtcd to the &oup 

2. 

3. 

&. 

5. 

6. 

~~ 

h desk, chair and l i l o  csbirnt arrived on 7/29 fcr *-e by Jerry Eagan. 
The eqnlpment is ncw located In the E-1 Count Rom. 
An Sbcrline ins-e~t., 5403.4, >.% 173lli1 
far use i n  a calibration eqmrlrrrt, on 7/30/68. 
i serioifs wafer L a k  him a'armd in the If-1 Count ;!am. Ths water ha5 
been leaking :or sane t i m  onto thn f la t  filter paper counter .hell. After 
the pipe iasulztioii vas reninrad i t  was i ' m d  tht  a 6" pipe "F was oracbd 
tmd 'his was the soiix;' o!' t i t ! ?  bak. 

The Zla Roarls Fecctiori start& drilling 10 NIW di4posal shaiS in Area i )  
on fib. A Zit5 was c b w i l e ~  to stay in the Area vhile t h i s  mrk ua5 
bein5 psrformeci. 
ir diapcsr.1 woelam occurred this week when this orrice nza i n f o m a  that 
tbre were ?r f33y-fY.v gallon drum at the 2ia nhot&' plant which 
conts'inea about 600 ;-ads of cyar.iile(froia site) and asphalt. The 
&urn5 were pic'rea uu and taken t o  Bld .  257. DP ;rest,, vhwe E-? placed 

was lo-d t o  i3llarp Stom, R-1, 

.4 work oricer has laen placea t o  have 
IAli.3 V" replacea. 







AIRBORNE CONTAMINATION TESTS 

20 i o  0 3 2. 
I I 

4 0 . o  . i , 1  

Xixed Fiaeion 
S o u r c e : m c t s  

Location:- 

9 

1 

9030 

9060 
! ! 

5102-4 . 20 0 a 6 4 

9130 20 0 0 '  4 ! 2 

I 

June June Hay ! Average 1 Average I June 
Number I Number of Tests ! Highest 

4 

1 

' over  M.  A. C.  i I djm:/M3 I d..'m!'M3 I d.'m"I 3 T e s t s  

I 
I 

9177 0 0 5 2 3 
I 

9141 20 0 0 '  29 I 4 2 

9160 I 20 0 0 3 ' 2  2 I 

1 ! 
9163 . 20 ! O  0 '  4 i 2  

! e 9165 20 0 0 . 4  I 
! 

i 
Exhaunt Stack8 ' I 

Stack C2 ! I 

. I  

#I ,  2 h 3  21 I 2 : o  

Charcoal ~ i 1 t ~ ~ ( ~ ~ ~ 1 )  : 19 140 10 

! I 

I 

I 

2 

5 

0 

3 

i I I 

I I 

I 
I 

I I 
! 

I ! 
I I 

I 
! 

I I 

I 

I 



AIRBORNE COKTAMIKATIOK TESTS 
From: 6/1/68 

3 To : 6/30/65 M. A. C. : 66 d/m-M 

Location:k'g.9, CMR Bld. ITests ! I over M.  A. C.  1 d/m/M3 1 d'mjM3 
I 

d.'m/M3 

I 
9102-04 I 20 0 0 2 1 

9130 20 i o  0 2 0 

9133 18 1 0  0 1 1 

I 

I 
! 1' 9141 20 0 0 2 

I 

! I 

9149 20 I o  0 1 1 1  
I 

9165 20 l o  O i  2 1 
I 

i ! 

.A: Exhaust Stacks 
w #1,2 & 3 21 0 - 0  

I 

1 

0 

0 

0 

1 

1 

0 

I i I 

I 

I 
I I 

I 

! 

I 

I ! 

I i ! 
! 





PLUlDNIUM Source: 
Location:CF!R Bld. Filter 

Towers 
- 

2 -FEX-l-Ihl'AKE -MY 

2-FLm-1-INTAKE-NIGHT 

- .  

. 2-FINX-2-INTAKE-NIGiKP 

2 -FLKX-l-EXHAUST-DAY 

2 -FLPIX-l-EXHAUST -hTGHT 

- 2-FLYX-2 -EXHAUST-DAY 

2-FLMx-2 -EXHAUST -hTGHT 

~ - F L N X - ~ - I ~ A K E - ~ T G ~  

&g$-mfl-z .. -INTAKE-DAY 

~ - F L M X - ~  -IIPIAKE-NIGKP 

3-FLMX-I-EXHAUST-DAY 

~-FLMX-~-EXHAUST-NIGHT 

- 
3 -FIMx-2 -EXHAUST-NIGm 

&-FLHX-l-IWl'AKE-DAY 

&-FIHX-~-INTAKE-IV~CI~T 

i-FLMX-2 -INTAKF,-MGFf 

C&-FIXX-~-EXHAUST-!IAY 

jlr---i-EmusT-mGw 

b-FLMX-2-EXHAUST-DAY 

,-FLKX-Z -EXHAliST -XIGm 

I" . 
Number of t e s t s  over 
8.e d/m/Mj 

Tests . 

I 

5 

5 

t I 
5 1  

I 

M.A .C .: NONE 

S 2 

0 0 0 

I - 1  

1 .  1 1 



AIRBORNE CONTAMINATION TESTS 

Source: BETA Number 1 Number of Tests I Highest I Average 

Location:WG.9,CXR BLDG. Tests  1 over M. A. C. djm:M3 I d.-'m.i'M3 

5/1/68 .. From: 

Average 

d./m./M3 

To : 5/31/68 M. A. C. $.7Xlid/m-$ 
m A- MAY - 

9030 ; 22 1 0  0 14 i 9 
I 

9080 I 4  I O  0 ! 1 1 
! ! 

7 

1 

91 02-4 

9130 

9133 

9141 ' 

4 
I 

22 0 0 

22 0 0 ! 3 I 1  1 

22 0 0 ! 21 I s  6 

22 I o  0 1 16 1 
I 

9160 

Q 3  91 83 

9165 , 

22 0 0 I 3 a 1 

2 1 . 0  0 60 1 5  2 

I 
I I 

I 

I 

22 1 0. 9 2 4 
I 

I 
I 

2 1.5 n 

I I 
Staok W2 
cimfco~l Miter ('\)22 1 17 

. I  

1 

6 



AIRBORNE CONTAMINATIOK TESTS . 

From: S/l/clS , 

3 TO : 5/31/68 M. A. C . :  GG 4 h - m  
7x5 

Source: Uraniom 

9141 1 22 : o  0 1 1  0 

9149 22 0 0 1 2  1 

9166 ' 22 1 0  0 2 1 1  

i i 

9030 I 22 i o  0 : 1  I 1  I 1  

0 

0 

1 

! 

9102-4 . I 22 l o  0 .  I 2  : I  i I 1  

Exhallst staaks 
Y1. 2 and 3 ::.e, 

I 

22 0 ' 0  0 

I 

I I 
I I I 

i 

I 
! I 

I 

I 

, .  
I 

I 

I 



9030 

I Number I Number of Tests  Highest I Average 

Tests , d.;m;M3 j I ’  d .mjM3 

I ! 

I 
lover M. A.  C. 

22 i o  0 57 7 

d ! O  0 1 1. 

22 i o  0 15 4 

I 

I 
i 

22 I O  0 1 2  1 

22 I o  0 i 5  1 

I I 

19 j o  0 I 27 6 
I 
! 

! 

9060 

Average 

d,’m!M 3 .  

11 

1 

7 

1 

13 

1 

9102-04 

22 i o  ‘ 0  I 15 

9130 

2 2 

9133 

9160 22 ! O  0 I 
! i bQ 9163 ; 22 ! o  0 

9141 

2 1 1 
I 

4 2 10 i 

9149 

9165 i o  0 5 I 2 2 
! 

I ! ! XHAUST STACKS 
#1,2&3 I 22 ; 1  I 

i 
I I 

I 
I 

5 
131 I I I STACK #2 

CHARCOAL FTl.TERfT1 . 22 I 

0 

h9 

! 

I 
! 
I 
i 

i I 

I 

I 

I 

! 

I 

I 

I 
I 

I 

I 



AIRBORNE CONTAMINATION TESTS 

Number 1 Number of Tests i Highest Average 

i Tests over M. A. C .  i djm;/M3 d'm/M3 

From: 41116a 

Average 

d.'m/M3 

233 
Source: URAfILPI 

Location: WG. 9 ,Cm: - 

9030 

I I 

I i 
i 

22 I O  0 1 I 1 n 

9120-04 I 22 ! o  0 8 3  I 1 1 

I I I 

I 
! 

I I 
I 

I 

I 



AIPBORIE CO!RMUWi’ION TESTS 
From: 4/1/68 

To : 4 / 3 0 / 6 8  H.A.C.: NONE 
APRIL APRIL MARCH 

Source: 
Location:CXR Bld. F i l t e r  

I I I I I 



F! .A .: .: NONE 



Source ? 3 9 ~ ~ ~ ~ ~ ~ ~ ~  
Location:CMFf Bld. F i l t er  

Towers . 

AilBC!XE CC!!TMI?JATICN TSSTS 
From: 31  1/68 

To : 3/31/68 - U.A .C. : NONE 

MARCH MARCH ERE 
Ember of tests over 

I I I I I 



From: 3/1/60 
none To: 3/31/60 F! .A .c . : 

W C H  MARCH FEB . 
2 3 9 P L L ' T O N I ~  , I Nmber of t e s t s  over I I I 

Y.4. .c. I Yiighejt I I ct/ln/% 

Location: C M  E l d . P i l t e r  a # 
Towers 1 Tests 



MIXED PISSIOS - Source: 

! ' I  

o !  79 11 

AIRBORNE CONTAMINATION TESTS 

From: 3/1/68 
'3 TO : 3/31/66 M. A. C. %.7XlO~/m-M 

51 

I MARCH FEB ; MARCH MARCH FEB . 1 Number I Xumber of Tests  I Highest 1 Average I Average - .  

I 

I 

21 0 0 I 56 ! 7 

9130 2 1  I 0 0 1  2 j  1 

! 9102-04 

I 
! 

9133 I 21 . 0 0 61 ; 13 

I 
l T e s t s  lover M. A.  C. I djm;/Ms d-'m.:'M3 I d,'m,/M3 

3 

2 

2 2  

9149 

9160 

-a; 9163 

9165 

EEMUST STAUKS #1,2&3 - 

2 1  l e  0 I 3 ! . 2  1 

21 , 0 0 1  3 j 1  1 

21 0 o i  7 i  2 1 

2 1 I 

I I 

4 :  0 I 21 , 0 
I 

21 I 3 0 3 

! 
9141 I 21 1 0 0 1  2 1  

I 

I I 

I 1 ! ! I 
! 

I I I 

I 

I ! 1 ! 
- 

i 



AIRBORNE CONTAMINATION TESTS 
From: 3/1/60 

To : 3/31/68 M .  A. C. Z6dln-M 3 

Number of Tests I Highest 

over M.  A. C ,  

IAverage 

djm/M3 I d.'rn;M3 

Source: GROSS ALPHA Average 

d,'m!M3 Location:WG.9,CM BLDG. 1 Tests  

9102-04 

9130 

9133 

9030 

21 

21 

21 

21 
I 
I 

0 0 3 I 1 I 1 

9149 I 21 

I I 

9165 

I 21 
I 

:XHAEST STACKS #l, 2&3 

- 5  

0 0 1  2 I 0 
I 

I I 
0 

0 0 I 1  I 0 I 1  

. I  

I 

I 
I 

I 

I 
! 

I 

I 
I 

I 

I 
! 

I ! 

i 
I I 
I I 

I 

I I 
I 

I I i 
I I 

I 
I I 

0 0 1  1 ! 0 1  0 

0 0 I 1 0 l o  
I 

0 0 l l i o ( o  

G I O I  0 

I ! 



AIRBORNE CONTAMINATIOK TESTS 

From: 2 / 1 / 6 8  

3 TO : 2 / 2 9 / 6 8  M. A. c .  : 66' d/m-M 

I 
Location: CMR BUG. wg 

I 

I 
9141 20 l o  0 ,  2 0 

9149 I 20 i o  o i  1 I o  

9165 20 ! o  0 ;  1 I o  

I 
I 

I I 

I I I 

9030 

0 

0 

0 

I I 20 : o  

! I 

. i  
0 1  i 2 I 1 I o  

I I 

I I 

i I 
i 

! I 

i 
. I  I i 

I 

9133 

I I I 

I I o  I 1 0  i 0 -asxhaust Stacks #1, 2 ,  6r 3 I 2o V m  



Feb. Jan. Feb. Feb .  
Source: Gross Beta Number i Number of Tes ts  Highest I Average 

I d:m/M3 1 d.'rn;M3 
' 

Location:-g Tes t s  lover M. A. C. I 
I 

I I I 

I I 1 .  I 
9030 20 I O  O i  ' 429 I 51 

9060 4 I o  0 1  1 I 0 

9102-02 1 20 0 1  11 1 3 

9130 . 20 I 0 0 :  

I I I 
I I 

I I 

I 
I 

I O  
I I 
I I 

i 2 
I 

6 
I I 

I 

I 

I I I 

0 1  308 1 22 
I 
I 
I 

9133 20 I O  
I 

9141 . 20 I O  7 I 1 0 1  
I 

9149 I 20 i o  0 1 . 3  I 1 

9160 20 I o  O !  2 I 1 

I o  0 I .  6 I 1 

I I 

I I I 

I I I 

I I 

I 
I 
I 

I 

I 
I i 

I I 

I 
i 3 I I 

I I 
I 46: 9163 i 20 

9165 20 0 0 1  2 I 1 
I I 

! 

8o I I Exhaust Stacks #l ,  2, 6. 3 I 20 
I ; 

I 
I I 
I I 

I I 

(131 T ) I 
20 I 9,904 1 2,174 Stack #2 Charcoal Filter 

I I I I 
i I 

Janm-- 
Average 

d,:m;M3 

3 

1 

3 

1 

3 

2 

2 

2 

2 

2 

1 

. 428 

! I i ! I ! i 
I 

, 
I I 
I I 

I I I I I 

I '  I 

I 
I 

I 

I 
I 

I 

I 

I 



Source: 239 Plutonium 
Location:CMR 91d. F i l t e r  

Towers 





LOS ALAMOS SCIENTIFIC LABORATORY ! 
UNIVERSITY OF CALIFORNIA 

LO8 ALAMOS. NEW MEXICO 87944 
TELEPHONE 

OFFICE MEMORANDUM 

Dean Heyer, &oup Leader, H-1 TO 2 w 6 8  
DATE: 

John Enders, B-1 

CW Bld. Section Weekly R e p t  for the week of 2/5 t o  2/9/68 

Airborne Contamikt ion Tests: 

FROM : 

SUBJECT: 

SYMBOL : 

-. --- 
There were no high tests r e p r t e d  for this week. 

Spacial A i r  Teats: 
Three were taken. Reports are attached. 

Hand and Nose Counts: 
Bo high Counts reported. 

Contmninated Accideidmr 
One incident occurred on 2/6 in which a CEB-1 technician suffered a 

w .  

puncture woud while packaging contaminated(h) glassware. Be had a count 
taken of the m n d  a t  the A&. Wound Counw and the results were negative. 
A report of the incident was sent t o  che boup office on .2/7/68. 

An incident occurred an 2/7 in w36 at 6:30PM which was r e p t a d  on 2/8. 
Oenwalx 
r d r e p o r t  was sent t o  the &oup office on 2/6 colrcerning the incident 

that occurred on 2/7  i n  w36 i n  which an estimate was d e  as t o  the 
amount of tr i t ium released into the exhaust system(and to  the atmosphere). 

2. CMF-5 Group has started experimental alloyirg of Izr-Be materials. 
first button wae checked fm neutron flux and found zo be within tolerable 
limits. 

The 

cc: File 



RevkWdhb C O U d  AIRBORNE CONTAMINATION TESTS 
From: 1/1/66 ' 

Source: G m -  ALPHA 

L o c a t i o n : w G . g ~ ~  B W .  Tests  1 over M. A. C .  1 d/.m/M3 I d 'rn/'M3 

Number i Number of Tests I Highest {Average 

TO : 1/31/68 M. A. C. :66d/a-2 
JAN DEC JAN JAN DEC 

Average 

d,'m/M3 

9030 

9102-04 

9130 

9133 

9141 

9149 

9165 
I 

22 0 1  I 1 . 1  0 0 

22 0 0 2 1 1 

0 0 .  1 I 0 0 

20 1 0 0 '  1 ! o  0 

0 0 0 0 0 

22 0 0 .  1 0 0 

22 0 0 1 : o  1 

I 22 

I 
22 I 

I I 

I , 

smms #i ,zh3 22 0 0 

I i I ! 

I I 

! 

! 

I I I 
I 

I 
I 

.I 

0 

I I 
I 

I i 
i 

I 
I I - 



AIRBORNE. CONTAMINATION TESTS 

Location: W G . 9 A 3 m m  !Tests  ;over M. A. C.  

' 9030. 22 0 0 

I 

From: 1/1/68 

TO : 1/ 31/ 68 M. A. C .  a-nlo 3 '  d/m- 2 
JAN DEC JAN JAN DBC 

djm/M3 I d,'m/'M3 
! 

11 3 

I 

9060 

9102-04 

9133 

4 0 O !  1 .  1 i 

..3 
I I 

22 j 0 0 5 ;  
i 

20 
I 
I 

9149 0 0 4 

0 0 I 12 I . 3  

2 

9141 

22 I 0 0 ! 9160 

I 

I 22 

2 ! 3 

0 0 9 I 2  

9163 
@Q 

14 : 0 0 I '  5 2 
I 

9165 22 0 0 5 2 

6 I PIUUUSf BWCKS #1;2&3 ! 22 

I 

I I 

, 
I 

I 
I 

i 
I 

I 
! 

I 

1 

420 

Average 

d,/m/M3 

1 

0 

3 

1 

2 '  

1 

1 

2 

121 



AIIBORE CO!~iiMt~ATION TESTS 
Ram: 1/1/68 

To : 1/31/68 ' M.A.c.: nom 
JAN JAN 239 

Source: PLWPIIM 
Location:CER Bld. Fi l ter  

Towers 



Win? 2 Roof- Day 

0 0 0 

3 0 0 0 



-1- 

1. 

2. 

3 .  

1. I 



AIRBORNE CONTAMINATIOK TESTS R d b b  Counsel 

From: December 1. 1969 

Source: & 1Number INu*er of Tests 1 Hig*t \Average 

Location: .Tests 'over M. A. C. 1 d/'m:'M 3 '  I d 'm/M3 
I 
I i I I 

A*ge 

d,/m./M3 

9030 

9202-04 

9130 

22 I o  0 1 4  I 1  4 

22 I 0 0 I 7 1 
I 

22 I O  0 1 1  0 0 
I 

I I 

9133 I 22 1 0 82 I 8 

i o  0 ! 11 1 1 
I I i 9141 
I 

9149 22 0 0 5 1 
i I 

i I I 

5 

0 

0 

I I 
I 

I 
I 

i 

916237 22 1 0 0 '  I IO i 1 '  0 

i .  
i o  

I 
: o  

I 

Exhaust Stacks 1,2 8 3 ' I 
22 

-_ i !  I I I 

I I 1 
I I . i  

I. I I 

0. 

I i I 

I 



9330 

9060 

I 
! 

22 0 0 i 22 1 8  407 

5 0 .  0 I 5  I 1  0 '  

9133 

9102-04 

9130 
I I 640 . 

I I 22 I o  0 729 153 

I ! 
22 0 0 ! 177 32 10 

I 

22 0 0 I 51 4 .  5 

9141 

9149 

9160 

' 9163 

9165 

Exhaust Staclcr 1. 2 6 3 

@,& 

I 40 4 
! I 

22 : o  0 ! 578 

22 0 0 2S8 18 4 

22 . , 0 0 232 I 13 3 
I 

18 : o  0 117 I 12 1P 

I 
2 

.! 

! 

22 i o  0 1681 70 

22 i i 262 11 3 

! 

1 
I 

I 
I 

I I 
I 

I 

I 



PLu!mr:.!im 239.. 
Location:CF!R Bld. Filter 

Towers 

Source: 

AWEORE COI~AXINATION TESTS 
-On8 Decanber i. l 9 i d  

TO : December 3:. '.?3 M.A .C . : 

I I I 

I I I 

--I-- + 





i 

I 
I -- --.- 

i 

! 
i 

- i 
I 

A- 





I--- .' ___- - 

- I I 
I 

- 

I I 

7 . 1 1  / .- 

- - - - t - I  

.. .. . .  
I- .. 





23 ' 0  0 

23 0 0 

23 0 0 

0 20 0 

23 0 0 

23 0 0 .  

Uraniun 235 Source: 
LocationmR BLDG. UG. 9 

9030 

- 
2 1 1 - 

2 1 1 

1 0 0 

52 7 2 

1 n 

- 

! 

. . . .  

3 I o  0 

' 9102-04 

9130 

9133 

9141 

91L9 

9165 

Exhaust Stacks 
.i ,- #1,2 h 3 

I 

I 
I I .  

I I 
i 

i 

i 

I 
I 



. AIRBOZNE COWl’rksI~UiuAT10.2J TESTS 

.*=KO personnel exposore From: November 1 ,  1969 

TO: Novenber 31.  1969 M. A. C .  : 6 .  7s103al; 

Source: Gross Beta 



mom: November 1. 1969 

To : November 31. 1969 

Source: p1 ,,ra,i,in 
Location:CE7 a l d .  F i l t er  

Towers B 
Tests 

Cmber of t e s t s  over 
8.8 d/n&3 . 

I I 

1 

- 

1 0 n 
- 

1 0 0 



Source . L- I 
Location: C E  Bld.?il-.er ' # 

Tovers I Tests 

Vine 7 900:- Wight 
I 

l!uE?xr of tests over 
x.4. .", n 

0 

51 

1 

AF. 

0 

0 

D 

0 

--I--- - 



TO: Dean D. Meyer, Group Leader, H-1 -% DATE: ' October 3, 1969 

6 .  

have ladfcated aa average macea t r a t ion  i n e x c e s s  of 4 dfm-U . 
H-1 Group Off lce  haa requested illforPation as t o  ideatity:of the 
active mater ia l ,  and the probable ckuse ( 6 ) .  A requeat has been 

make t o  the Health Phys ic i s t  aseigned .to t h e  CMR Building for  coa- 

s u l t a t i o o  oa t h i s  problem. 

Accidents or Incideots:  

Several  veekly air.saap1.s. taken on.CI4R Building e%haust atacka 

The S 

, 1.. On July 11, 1969, a complete e l e c t r i c a l  outage occurred. Build- 

ing  personnel were sen t  hmne u a t i l  power waa restored a t  about 12:30 

P. M. A I 1  l ab  areas wen surveyed p r i o r  t o  reent ry  of lab personae1 

ac 1100 P. N. 
reported . .  M a r e s u l t  of the power f a i l u r e .  

2. 

e lec t roe tch ing  a plutonium sample i n . a  Nitric add ' so lu t ioa :  R m p t  

decontamiaatfon probably prevented aa acid buro. 
p a i r  of latex glovmo she waa wearing was the  apparent cause.. The 

She 
has- .bein placed. 00 a DA type (moathly) plutoniwn ur ine lysb~.schedule .  

3 . .  Cous1de;able floor contaminatioa occurred on A u p a t  8;.:1969. in 
Wiw 4 which van Irbou8ht t o  ham beoa due to  the  f a i l u r e  of a p l a s t i c  
bag used as a liosr for a trash eaa. The coatamiaatioawas f i a a l l y  

c h a d  after repeated scrubbing ops ra t iom by Zia Janitors. 
4. 

No a i g n i f l c k r t  surface or airborne coatamhat ion was 

A CMF-5 technician acc identa l ly  contaminated h e r  hand while 

' 

' 

, '  a c t f v i t y  on . the  hand was f i a a l l y . r m o v e d . r f t o r  s i & d  days. 

A holo in the two 

. .  

.& . 
The v e n t f l l a t i o a  system ia W l n g  7 was on half-speed 011 Awst  

28, rhru 29. 1969.due t o  a bearing problem on oae o f , t h e  exhaunt 
faam. --I paroonoel wore r e sp i r a to ry  p r o t o c t i o n ' v h i ~ e  working 
la labora tor ies .  

reported d u r i l y  t h i s  period. 
Esu imea t  : 

1. %Wo "Vantf" . . .  Victoreea motara were received on Auguat 6, 1969. 
2. 

mere was no h i @  aurface or a i rbmao  contaminatioa 

. a,.!..' 

100 sacks of Ready-nix a m e a t  was dolivered.on Septedaer 26, 1969. 
~. 

~. . . .  .. 

Joha Endera 
JE/.pt 

CCI File 



235 Source: 

Location- over M. A. C. I djm/M3 d;rn/MS d./m/M3 

9130 

9030 

9102-04 . 

-7- 

9141 

I ! I 

I 

1 1 2 1  0 18 

21 0 o !  2 1 1 

I I 
! 
I 

i 

9149 

0 0 j 1 0 

0 0 1  2 I o  

0 0 j 2  1 

n n I '  79 9 

I 

I I .  

I 
0 0 1  2 ! 1  I 9165 

0 

1 

0 

1 

1 

Ellhaunt Stacks #l, 2 h 3 
I 
I 1 0 
I I I 

21 - 
21 

0 

21 

I 

21 

I I I 
I 

I i 
i I 

I 
I 
I I 
I I 

I I 
I I 

I ! 
I I 
I i 

I ! I 
I 
I 

I 
I 
I 

I I 
I 

I ! 

21 . 

I i I 



AIRBOXNE COXTAMINATION TESTS 

From: Sentembcr. 1. 1969 .. M . A . C . =  3d/ ,,,c - *No personnel exposure To: Sciternber 30. 19139. 

Location:- 9. -(,.Tests 

SEPT SEPT AUG 
Source:- B e t a  ;Number 1 Number of Tests I Highest [Average Average 

lover M. A. C.  ! d!m:'M3 i d-'m/M3 d./m,/M3 

I . I  
I I '  ' 

9030 21 I 1  0 I 10.861*' . 622 6 
I ; I ! 

9060 . .  ; 4  ! o  O !  1 1 1  1 

9102-04 . 21 i o  o !  88 l 15 16 

! ! I I 1.. 
I I ! I I 
I 

I I 

! I 
I 

. I  

21 I o  ' 0  ! 20 ! 2 
I 

9130 

9133 ' 15 1 1 I 7,452* 1 1.018 
I 

4 

150 

9 149 

9160 

i 
I 0 1  14 ! 14 7 

I 

0 1h& 2fi 
I I I 

! I 

21 i o  
I 

I 
I O  i I 

5 21 
I 

I 
i 

i 
9163 ! 19 ! o  0 ?I) ! h 

9165 21 j 0  0 '  73 9 

I 
I 

I 

! 

I j I 

1.)  

3 

2.368 i 
I 

I I 
I 

! 
! 

Ch8rcoal Filter (1311) 18 ! 573 1 1OG 
Stack #2 

794 

i I 
i 

! 



Source : 239p~utonLllm 
Location:CNR Bld. Filter 

Towers # 
Tests . -~ 

2-FLYX-l-IhTAI(E-DAY 

2 -FlM -1-1 WAKE -NIGHT 

- 
- 2 -FM-2 -INTAKE -NICHp 

2 -FWX-l-EXHAUST-DAY 

2-FLMX-1-EXHAUST-NIGHT 

- 2-F'L.-2-EXiiAUST-DAY 

2 SM-2 -E.UHUST -hTGH" 

- 
-aW-l-I?PPAKE -NI GHT 

"i 

3-FXNX-2-IWl'AKE-DAY, 

3-FLMX-2-INl'AKE-NIGW 

3-FLX-1-EXHAUST-DAY ' 

, ~ - ~ - ~ - E X H A U S T - N I G H T  

- - -  --my 
I 3-FLMx-2-EXHAUST-NICHT 

L-FLMX-l-IWAKE-DAY 

Number or tests over SEPT 
8.8 d/&3 Highesfj, 

, d/*. 

. I~-FLMX-~-INTAKLNIGIIT 
- FXX-2-INTAKE-DAY 

h-FLMx-2-INTAKE-NIGIpp 

&-FLKX-~-EXHAUST-DAY 
&-FLXX-l-EXHAUST -NT.GKl! 

- h-FLFX-2 -EXHAUST-DAY 

u-RM(-~-EXHWST -?JIGFIT 

' 4  

4 

AIIBORU CCIITAMINATION TESTS 
-om: SeDtember 1.. 1969 
To : September 30. 1969 M.A .C . :- 

1 

12 . .  . . 

4 

4 

0 

1 

1 

4 
. .  

4 I I n  

-I-- -+- 
I 

---I-- = 





LOS ALAMOS SCIENTIFIC L A B o R A ~ R ~  
UNIVERSITY OF CALIFORNIA 

LOS ALAHOS. NEW MEXICO 8,344 
TELEPHONE: 

OFFICE MEMORANDUM 

TO :Dean D. Mayer. Group Leader, H-1  DATE: September 25, 1969 

Rwiewed/Lab Counsel 
FROM Publicly R d e a ~ ~ i V ~ f l  

SUBJECT: CHIl BLDC. SECTION MEEKLY REPORT FOR WEEK B24DING SEPTEMBER 21, 1969 

:John Enders, Leader, CHIl Building Monitoring Section, H-1  

SYMBOL : H-1-m 

Airbonk Contiminotion Teats: 
Bo high counts were reported. 

Spacial  A i r  Tests: 
.%bo were taken, reports are a t t ached . '  
. .  

. . .  . .  . Hand a'd UOae Counts: 
. .  ' No high co ln ts  were reported. . .. 

. . C o n t i i n s t e d  Accidents: '. . . .  
. .  .~ . . 

.. 
lone uere reported. 

1. . .  HPS personnel uere  ,as-aigned t o  w0r.k ovartime (5:OOP.M. - 
'2. 

General: . .  
kid 

12:3M.M.)'eech day ' th ie  weak witii Zia Painter6'vho are 
paint ing areas in Wiqea 13 and.#5. 
A requeet ha8 been made t o  Ed B e d s ,  E. P.. t o  i nve r t i -  

. . gate  cause(s) of hi@~ei r  . .. counts reported for Wings C5 and 
#? exhaust s tacks.  . '. 
It has been decided t o  retain space i n . P i t  15, Area G, t o  
hold drumo f i l l e d  with D-38 chips  from the Shops Dapt. It 
is planned to  deliver up t o  nine d r u m  at  a time t o  the p i t  
by mane of akip-type Dempster Dumpetare. 

p s t e r  Dumpster containera to  t ransport  rolid radioact ive 
waste t o  the  Disposal P i t s .  
Several members of the Sect ion attended a Sa€ety meeting at 
the MR Building Conference roan on September 19. 
e n t i t l e d  "Safe Handling of Uranium" WAS ah-. 

3. 

4. Work haa a t s r t e d  on revieion of the 5.  0.  P. f o r  US. of Dm- 

5 .  
A fi lm, 

John Enders 

J E h t  

cc: P i l e  
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Reviewedllab COW$ 
Publicly Releasable p/fl 
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0 
! I 

o:t12 n% 77 n I - 7 1 
I I 
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.J*m 92 I, 0 I I I > I 
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I I 
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il 0 I a I 
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I 
I I I 

Y L i r l  9.t 0 '  n I i n I I 
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I I ! 

910s ! a3 0 0 1  3 I 1 
I 

I 
I 

I 

I I I i I 

I 

9 211 I n n 
I - I - 
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I I 
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I ! 
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I 
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I i 
I I I 
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n 

1 
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I 
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I 
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I I I I I I 
I 

I I i I 

I ! 
I 

I I 
I 
I 
I I .  
I i 
I I 

I 

I - 

I I 
I 



Location:CMR Bld. F i l t e r  
Towers 

Aumet  Julv Nunber of testa over 
# 8.8 d/&3 Highes3 Average Averay 

Tests , d/&. d m 4 3  - d h h  

I 

~-FLMX-2-INPAKE-DAP 

&-FUE -2 -INTAKE -NIGRT 

Ir-FLKX-l-EXHAUST -DAY 

& -FLMI-l-EXHAUST -NIGHp 

k-FLMX-2 -EXHAUST-DAY 

u-FLM-2-ExHAUST -NIGAP 

- 

4 0 0 n 

4 4 2 2 



Source: ?f9 PlutnnCum I 
Location: C!?? 5 ld .Xl t e r  ' r; I* 

?hxber of t e s t s  over 
W.h .c . I Towers I Tests 



*= NO PERSOS&EL 
EXP0SU.E 

I j I 

AIRBORNE COXTbP~41KATION TESTS 

From: 7/1/69 - 
To : 

JULY JVSS JULY JULY 

I I 

i I I 
I i i 

I 

I I 

I 
9030 23 

9102-04 .I 23 

9060 

I 23 9130 

2 

9133 1 ;9 

9149 23 

9 160 
:...a. 
y7 

91 63 

91 65 

EXHAUST STACKS 81,2 h 3 
. , i"- 

(1311 
19 - STACK 82 (CEARCOAL F I L T E R  I 

23 

23 

23 

1 

0 0 

Number of Tests I Highest I Average 
~ 

I 
535 I 30 

3 1  i d.l'rn/M I d.'111jhT3 over M. A .  C .  
i 

0 o !  223 I 24 
'I 
I 
I 

0 O !  
i 

1 i  1 
I 

I I 
I 

0 o i  135 ! 23 

0 0 1  I 70 11 

I I 0 1 1 4,785 I 800 

i 
I 

I 
I 

I ! 649 I , 182 
I I -. I ' . I '  . 

I 

I I 

i 7,319 814 
i 

1- I I 
I I 

! 
I 

I I 

I 

-_ 

- I 

I 
I 

I 
I 

~. . 

128 

81 

37 

7 

1,281 

23 

106 

15 ' 

211 

13 

516 

829 



AIRBORXE CONTAMIYAT10X TESTS 

Fr onx .7/ l IG9 

9030 

9102-04 

9 130 

9133 

9141 

9149 

235 

! I .  

I I 
23 e 0 ! 1  ! o  

I 
23 1 0 O i  

23 1 0 O I  1 I O  I 

19 0 0 ,I 0 

o 1  I 

23 I 0 0 1  1 i o  - 

1 

I 

I 

I 

I 

I 
- 

I '  

I 
1 I O  23 , 

' 3 :. To : 7/31/69 M. A. C. :65d/in-K .- . 
JULY JCSE JULY JULY JUNE 

I 

I I 
! 
1 

' I  t 
i I I I 

i 1. I 
I i I , 

- .. 

EXHAUST STACKS #1,2 h 3 

I 

l 

I I 
I 

I 

! 

I 0 1 n 
i 

1 I 

I 

2 2  
I 

I 
I 

I 1 i 
I 
I 
I 

. .  I 

I 

I I 

I 

I I 

1. 

1 

0 

I ! 
1 

1 - 

0 

2 

0 



7/1/59 -- From: 

To : --LLLLLf?L- 

# 
Tents -+ 

5 

5 

5 

5 - 

5 

-- 8 2 

4 I 1  1 2  



NONE 
%- 

r.. .A .c . : 

1 +- 0 

5 0 0 

5 0 0 

- 
5 0 n - 

- 

I: 

JUSE - 

3 

0 

0 

... - 0 - 



AIRBORNE CONTAIvIINATION TESTS 
From: 6/1/69 

TO: A ! ~ A ?  1 M. A. C e t ! 3  

Number j Numb'er J a w  of %%sts j ! Hignest JURC 

Tests 
I Average Junc 

jover M. A. C. j djm/M3 1 i '  d;mjM3 

I 

Source: 23511,.,, 1 I..l 
I 

! 

Avl%ge. 

4/m/M3 

I I I I 

i 

! i I 
I 

- ! 
I I 

i i 

i 

I 1 

I I 
i i 

- 
8 

I - 
I 

I 

I 
! I 

1 
I I I 

I ! I 

I 
I i 

I I 
i 

I ! 

# I 1  ! 



I Number I Number of Tests I Highest [Average Grms Seta Source: 

Location:"G* 9,  W E  9u- I Tests  lover M .  A. C .  1 I d-'m:'M3 . i ! 

I I I I 

294 2 
O i  I 

I Ir 0 I I 
9m 

Average 

d./rn/M3 . ' 

I I [ %1 I o  o i 3ll 1 37 

' 2 1  0 i 

! 3 1 W 4  

9130 
I 
I ' 67 i 7  O I  

9133 

J49 

u3 

911r9 

9160 

..- 

I o  0 1 ' 2,097 1 106 j 16 I I I 
21 

! 

21 I o  0 I .  98 I 15 5 i 

21 ' I 0 0 1 5,592 1 2u 
I 1 I 

I i 1 I 

9163 

13 
I i 

9165 I 2 1  I o  o ! u13 1 .  
i 
I 

I I I 
I i I 

I 

J5XmllBt Y t  ncm- ' I 
' Fl, 2 c+ 3 I 20 1 i ll,595 j 516 

I i 
I I 

I 

I 
I i I 

' 1 9  
. .  

7 

1,07& 

I I i I I 
i I I 

I 
Stack N2 

Charcoal Fflter (1311) I 29 
I 
I 

I I 

! U,295 ' i 029 92 
, I  I 

! I 

I i I I I 
I 

i I 
! i 





?! .A .c . : 

n 

7-FLY:<-2-1 ?ITA KZ-T -- 
n 

1. n n - 
W r i Z  7 Roof- Night 



AIRBORNE COIJTAMINATION TESTS 
Fk0Ill: 5/1/69 

Source: PLGTONIUM 
Location:CFR Bld. F i l t e r  

Towers 

2-FLX-1-IhTAKE-DAY 

2 - F M  -1-INTAKE-NIGIIT 

I 2-FLMX-Z-INTAKE-NIGm 

2 -FWX-14XHktET-DAY 

2 -FLMX-l-EXHAUST-NIGHT 

- 2 -FLMX-Z-EXHAUST-DAY 

2 -FLta-2 -EXHAUST -h?GRl' 

-FL!!-l-IWAKE-hTGRl' 
ii 
3-M-2-INTAKE-DAY 

3-FWX-Z-IWAKE-NIGIFP 

. 3-FLMX-LEXHAUST-DAY 

, 3-FLKK-l-EXHAUST-NIGRl' 

3 -FLMj(-2-EXI1AUST-NIGHT 

&-FLMX-1-INl'AKE -DAY 

&-FLMX-~-INTAKZ-NIGI~~ 

&-FLXb2-1mAKF.-DAY 

&-FL!!-Z-INTAKE-NIGRI' 

4-FLV.X-l-EXHAUST -DAY 

& -FL!!-l-EXYAUST -NIGRl' 

h-FLNX-2-EXHAUST-DAY 

i -E'LXX-Z-EXHAUST -NIGH" 

To : 5/31/69  MA .c 
MAY 

Number of tests over 
# 8.8 d/&3 Highesg 

Tests . . d/*. 

4 1 

4 1 

I I 

4 1 1 1 

4 2 

.: 
APRIL 

I 

0 1 0  ' 



soarce: PLUTONIUM , I ?Tmber of t e s t s  over 
M .!. .c . I Lccation: C F !  Bld.Filter ' # 

fo-sers I Tests 

I I  

0 I o  I o  

0 ' 0  0 

0 0 0 

0 0 0 



*NO PERSONNEL EXPOSURX 
AIRBORNE CONTAMINATION TESTS 

Source: GROSS BETA Xumber of Tests Highest . Average 
Location:wG. 9 , m  B D G  ! o v e r  % M. A. C. I "  I 

I 

9030 2 1  0 1 1 304 I 128 

I 9060 I 5 '  1 0  0 7 ' 2  
I 

From: 5/1/69 

Average 
~ 

d,'m/NI 3 

1,875 

3 

TO : 5130169 M.A.C .5 .7Xld  d/m-M 3 

MAY APRIL MAY MAY APRIL 

9130 , 2 1  l o  0 ' 922 143 
i 

228 
I 

9133 1* 0 I 45,997 b, 952' 2,677 

9141 
I ! 

21 0 0 I 108 : 13 31 

! 
9149 ! 2 1  l o  0 I 74 I I6 

9160 2 1  0 I 41 1 5  

18 

4 

I 

I 

9163 I ' 2 1  0 i 272 ! 19 

9165 21 I o  0 42 I 7 

I I I 

I I 

14 

8 

121 

(---I) CHARCOAL F I L T E  

EXHAUST STACKS #2 

I 
1 

21 !1 .678 92 5 3  

EXHAUST STACKS# 1.2&3 I 21 I 16,096 1,074 

I ! 

i I 
2,108 

i ! 



AIRBORNE CONTAMINATION TESTS 
From: 5/1/69 

235 
3 To : 5/31/69 M.  A. C.  66dfm-M 

MAY APRIL MAY MAY APRIL 
Source: UWNImi isumber !Number of Tests 1 Highest Average 

LocationpG.9,CMR BLDG Tests over M.  A. C .  
I I 

I 
9030 21 I I o  1 I 1 3  11 

I ! ! 

I 
9102-04 21 1 0  0 1 3  1 1  

I I I 

9130 21 I o  0 I 27 i2 
I 

I 
9133 6 0 ; 3  I 1  I 

! I 
9141 21 0 0 1 2  1 0  

I 
I I 

I o  9149 21 l o  0 i 1  
I 

9165 21 0 0 1 2  1 1  

I 
I 

I 
I I 

I ! I I 
I 

I I I 

I 21 I I 23 ( 2  
I I 

EXHAUST STACKS #1,2&3 
I 
I I I 

I I 
I i .  ! 

I I 
I I 1 
! I I 

1 

! 
I I 

I 

I 
I 

I i 
. I  

I I 
I 

! 
I I 

! 

I , I  

I j ! I 

I 

I 
I 

.- 

I 
i I 
I 

Average 

d.’m!M3 

15 



. AIRRORXE CONTAh~INATION TESTS 

From: 4/1/69 

1 d/rn/M I d.'m/M3' over M. A. C. 

235 

d,'rn,h13 

To : 
A 

9133 

Source: U U X I U M  

5 .  

-----I- 9102-04 

0 0 1  7 I 1 '  

9130 I 22 

1 

I 
0 - 0  I I l l  

EXHAUST - , I F  STACKS 81,2 & 3 

0 ,9165 . 22 

t-- I 
258 ! 15 

I 
1 2 !  

0 0 1  2 1 1  
I 

1 I I 

I 
0 .  0 i 2 1 1 2  

I 
i 

I 

I o  

- 

0 - I  ' I O  j -- 
i 
I ! 

I o  
I 

2 1 0  ' i  
0 0 1  

I 
I . .  I I 

I 

I i .  
! I 

I I 

. .  

I I i ' I  



AIRBORNE CONTAMI?L4TION TESTS 

I Xumber Number of Tests I Highest 

over M. A. C. 

Average 

j Tests I '  d/m/M3 ; d 'm;M3 i 

3 
From: 4/1/69 ' 

~~ 

Average 

d,!m/M 3 

GROSS BETA . Source: 

! i 
0 i 21,553 1,875 

I 

I 
~~ ~ ~~~ ~~ 

9030 I 22 

9060 3 0 O I  6 i -  

9102-04 ' 22 0 0 235 I 63 

9130 21 0 0 1,193 I 228 

i 

2,677 

9141 22 I o  0 195 . 31 

9149 22 0 0 . 70 . I  18 

I - I 4,737 - 9133 5 I o  - 

9160 22 ' l o  
I 

.J 

To : 4130169 M. P.. C. : 6.7XlOdjrnf: 
APRIL MA2CH APRIL APRIL MARCH 

1,376 

1 

- 

172 

199 

. 230 . 

61 

9165 i o  0 i 55 , 8 I 

I I I 

5 

EXHAUST STACKS#1,2 & 3 I 22 2.108 ' 58,647 
I 
I 

I 
I I - I I 

EXHAUST STACK#2 I i 125,261 1 , 300 
I I 

CHARCOAL FILTER (131) 21 

1.103 

53 



APRI 

I ---r 
t- - ' 0  '0 

5 1  0 0 2 

7- 
5 I 

0 0 

--. 
0 0 .  . o  

21 --- 5 





AIRBORNE CONTAMINATION TESTS 

Number of Tests Highest I  average 
I d,/'m/M3 1 d..m/M3 
l I ' : over M.  A. C. 

From: 3/3/69 
3 

To : 3/31/69 M.A.C.:  6.7XlOdIu 
MARCH FEB . MARCH MARCH FEB . 

Average 

d,'m/M3 

Source: GROSS BETA I Number 

I ! 

0 1 I 6,223 1 1,376 

Location: wG.9,m BUG 1 Tests 

1,712 

I I 
I 

0 0 I 2.566 ! 172 

0 0 I 2,549 I 199 
I I 

I ! 

0 0 I 2,710 1 230 I 

61 ! ! 0 0 I 531 

I 
9160 I 19 

41 

25 

3 

17 

9163 ! 18 
I .  
.i. 

9165 19 

EXHAUST STACKS #1,2 & 3 20 

STACK a 2 131 
CHARCOAL FILTER( I ) 20 

I , 
I 

i I I 
I 

0 I 5 47 j 
i I 

I 0 

0 

4 

1 I 2 
i I 

0 i 2 1  

I 
I 
I 

I i 

I 
i 
I 

! I 

I 8,056 1,103 

I I 

570 . 

! 514 i 87 
I 

! i 
I 

0 0 ! 819 I 63 i 7 I 

295 ' 

0 
:w I 3 

I I 
0 i 37 I 5 



AIRBORNE CONTAMINATIOK TESTS 
From: 3/1/69 

3 TO : 3/31/69 M .  A. C. : 66dJm-M 
235 MARCH PEB MARCH X4RCH FEE 

Source: URANIUM I Number I Number of Tests Highest I Average Average 

Location: w G . 9 s c m  BLDG- 4 I Tests I d,/m/M3 

I i 

I I 

I i 

9030 1 I 20 0 I 170 I 18 

9102-04 I 20 0 0 I 48 I 3 

I I I i 
2 

1 

I 

I 
I I 

I i 

I 

9141 19 0 0 I 1 5 
I 

9149 20 O I  I 2 ! 0 

0 

0 

I i 
I I 
1 I 
I I 

I 
I 

I 
I ! 

1 
! I 

I 
I .  

I 
I i 

I 
I I I 

! 

uXXHAL'ST STACKS#1,2 & 3 

j I 

I 

I I 

I 
I I ! I 

I 

I 7 I 1  2 20 I 
I i I '3' 
I I 

I I 
I I 

I 
I 
I 
I 

I 
I I 

I I 
I I 
I I 
I I 
I 
I 

I 1 

I 

I 
I 

I 
I 
I 
I I 

1 
I I 

I 
I I 

I I 
I i 



, AImORl& COIRAKINATION TESTS 
F'ron: 3/1/69 
To : 3/31/69 na.c.: 

- FLMX-2 -1mAKE-DAY 

Ir-FIMX-2-1NTAlcE-NIam 

&-FLM[-l-EXHAUST -DAY 

Ir-FTXX-l-EXHA'JST -NIGHT 

Ir-FLMX-2 -EXHAUST-DAY 

u-FLM[ -2-EXHAUST -TJIGAP 

MARCH MARCH . FEB 

- 

4 0 0 0 

4 0 .  0 0 .  

Source: PLUTONILN 

Highem3 I A v e r a g e  
Number of tests over I d h / k  
8.8 d/&3 Location:CMR B l d .  Filter 

T o w e r s  



source: PLUTONIUM 1 ) Nuiiber of tests Over 
y A - Location: CI-3 Bld.Filter ' # 1 '..i>.,". 

Towers 1 Tests I 

F.A.C.: - 
MARCH , FEB I 

l4ARCH 
I .  



W S  ALAMOS SCIENTIFIC LABORATORY 
UNIVERSIW O F  CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87844 
TELEPHONE 

OFFICE MEMORANDUM 
TO Dean Wyer, (h’oupLsader, R-1 

FROM : John Enders,E-l 

CI8l Bld. Section Weekly Report for the.week of 3/l7 t o  3/23/69 SUBJECT: 

SYMBOL : 

Airborne Contamination Tests: 
T h e r e  were tvo hi& tea 
CMB-1. 3/l8. 7U6. 166 d h - 3  

reported far this mek. 
This c a n t  was the result  of a contaminated 
incident rrMch occurred in this rom on t h i s  
date. A drybox glove tom while a technician 
was vorking in the box. A report has been 
sent i n to  the &oup office about the incid- 
ent. 

It is believed thb count happened wbsn an 
airlock uaa used t o  renova contaminated trash 
from a drybcx. The air sampler is lqcated 
very close t o  the airlock. 

mFJj9 3/20, 2 U ,  16 d/m-M3. 

Special A l r  Tests: , 

There mm B specials taken. Reports are attackad. 

Rand and Uose Corurtsa - 
!io Ugh counts vere repmted. 

Contandnited Acci6ents: 
Om conbaminated incident was re~orted.  A remt has been sent i n to  the 

CCI File 

&oup office describing the bn3dant.- 
- 

Gllsaral: 
n I r  of vacuum pumps uere diaposed of by Salvage section at p i t  #$, 

2. 

.Area G. The disposal vas witnessed by t h e  individual who has a contract 
width SP t o  supply V~CUU pumps. The disposal  took place on 2 /a .  
A search was m a w  in the solid radioactive waste disposal meplorqndam We 
on 2/18, I n  an attempt t o  obtain Idonnation concerning a disposal =‘ea 
at TA-33. loothing vas found that would b helpful. 

3. A miseu occurred in the U c e l l  carridor in wing nine on uhen 
the =in ah& on (ien. Milla d p u l a t o r ,  located i n  th i s  ccmidar, 
dropped t o  the flow. A C W e - a  technician had been standing under it 
just a feu minntes prior t o  the accident. 
A fuel element became stuck in the ~aamyr s c r  attached t o  ceq,.#7 lu-. - .  

remve the elents by nsa of hpdd tongs with the aid of a mIrrp&$~&& FI 
were no apparent high exposums t o  personnel uho per fmad  the 
operation. 
An investigation was msde Into the high stack count on stack #2, WE. 9, 
on 3/1748(2h,067 d / d - - g r o s s  beta). ’Ih filter paper waa 8nnt t o  the 

material on the paper. Most of the activity was due t o  

concentration exhausted durlng the 
enough t o  be called a +eportable incident” according t o  AFX Chapter 0!3Z?. 

b. 

5 

5.  

. wg. on 2/19, 1% - necessary to re-e the top 8 - u  c;;;z!z&&$ ..-..+ 
3.-’*..r .--. 

A b .  Bld. for counting by Jim Lamnce t o  determine the 

SS,. Because of the di l l t ion f r o m  the other two stacks, the average 
hr. period(3/17-18) was not high 
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AIRBORNE CONTAMINATION TESTS 

I .. 

i 

I I 

+.... .. 
Average 

d,/m/M3 



. .  . . ...:.: .._. _.-. ' 
Source:;.<:,!:. ... i:. L.. ..%.:.. 

Location:CPR Eld. Filter 
Towers 

Number of tests over 
# 8.8 d/n@ 

Tests , 

b -FLMX-2 -INTAKE-DAY 

I.i-FLMX-2-IhTAKE-NIGHT 

~+-FL~.-~-EXHAUST -DAY 

b -FLEX-~-EIPIAUST - N I G ~  

I.i-FLN-2 -EXHAUST-DAY 

- rm-2-EXHWST -?TTGRI 

. -  
I .  

. .  - -14... . .  

-. ,. . . ./ / I .  f . .~ / 

I I I I I 

I I I 





AIRBORNE CONTAMIKATION TESTS 
From: i l l 1 6 9  

To : 1/31/69 M. A. C.. . 66d/m-t? 

9030 

. .  
JAN ' DEC. JAN JAN 235 

Source: UBANIUH I Number i Number of Tes t s  ! Highest I Average - 

I 

i o  0 I 1  : o  22 

9133 

9141 

9130 

I 
20 I 0 3 I 2 l o  

I - I  
' 23: I 0 0 I 1  I O  

I ! ! 23 i o  0 ! 1  I O  

I 1 
I 

I 
i 

I 

! 
9 149 ! 23 ! o  0 I 1  : o  I 

I I 
0 0 '  I 2 I 1 

1 I 21 . I 9165 
! I 

i I I 

! 
I 
I I 

I 

d,'m/M3 

1 

1 

0 

1 

0 

0 

. 
1 

0 



I 

I d,i'miM3 I d.'m/'M3 
I 

Source: GROSS BETA h'umber I Number of Tests . Highest I Average ' 

Location: WG.9s.a BmG- Tes t s  over NI. A. C. 

9030 S.E. ' I  22 0 0 I 697 I 96 
! 
I I ! 

9060 5 I o  0 I 1 1  0 ' I  2 
1 .  

I 

Average 

d'm/M3 
30 

I 
I 

9 . .  1.02-04 I 22 I O  0 155 
I 

' 9130 23 1 0  0 . I  33 1 6 
I i 

16 

9 1 : : ' .  

I 
9133 I 20 ' j  2 0' I 18,306 I 1753 45 7 

I 9141 i 23 0 0 384 23 19 

33. I 5 6 
I I 

22 0 0 27 I 4 
I 9160 : 

9163 ' 19 0 0 i 787 1 49 

9165 . 21 ! o  0 .  35 1 4 .  

I ! 

5 

4 

0 

STACKS #1,2 6 3 
I ! 

I 
22 I 504 .I 37 1 

1 

I 21 0 
>Yap k w z  

I 

1 /<.I31 ! : 7./ G 13 

I 
I 

I I 



239 
Source: PLUTONIUM I 1 Yunber of tes ts  over 

Lccaticn: C'LY 3ld.Pilser 
Towers i Tests 

NONE F! .A .c . : 
JUO JAN DEC 

I ! 



239 
Source: PLUTONIUM 

Location:CM? Bld. Filter 
Towers 

A I I 9 O R M :  CCIlTiMtNATION TESTS 

To : 1/31/69 M.A.C.: N O ~  

Rom: 1/1/69 

JAN JAN DEC 
Number of teats  over 

--- 



LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87914 
TELEPHONE: 

OFFICE MEMORANDUM 

Dean Xeyer, Group Leader, H-1 TO 

John Enders, E-1 FROM : 

2/5/69 
DATE: 

CMR Bld. Section Weekly Report fm the week of 1/27 t o  2/2/69 SUBJECT: 

SYMBOL : 

Airborne Contamination Teas: 
There were no high t e s t s  reported for this week. (See i t em#7  below) 

Special A i r  Tests: 
There were six taken. Reports are attached. 

Hand and Nose Counts: 
-6 were reported. 

Contaminated Accidents: 
No accidents were reported. 

0eIml.r 
CMB-U Group leak-tested an alpha bax i n  c e l l  flh this week. The leak 
was loOated a d  fixed. During the test, full protective clothing an3 
full face avrska uere urn by CMB-l4 praonnel in addition t o  two doaimter 
a d  f i l m  badges. Ths radiation level a t  ommter from the box vas hi h 
enough t o  be concerrred about exposures t o  personnel(about lR/hr Q 1 In! . 
Air s a a s  were taken dnrlng the test arxi no high counts vere reported. 
A Healfh Physics Surveyor nas a s s m d ,  frill t ine ,  t o  work d t h  these 

Enders attended the Mid-Tear S 
held i n  Los Angeles, C a l .  from%9 t o  1/31. A paper entit led "Surface 
Contamination Control a t  a plutonium Researoh Facilityn was presented. 
CMB-fi Group warked overtime on l/28 and 1/29. E? Surveyors wsre detailed 
t o  work vith the Qroup each ni.ght. 
A ndnor incident occurred i n  room 7121-27 on 1/29, vhen seveldl hot spots 
were fouad on the floor. According to CMB-l, the spots were a resultx of 
Zia Craftmmn working on the c i rcu la t ing  water systen. The apota were 
easily picked up u i t h  masking tape and afbr  mopping the f l o o r  it was 
determined that a l l  activity had been cleamd up. 
Contractor personnel are getting reaciy t o  relocate a portion of the 
Acid Drain Line by Bld. 216 a d  after checking t o  see'if there was 
possibility of radioactive contamination(there wasn't) the Craftsmen 
were issued rubber glmres t o  wear while working on the 1- in order 
t o  protect t h e m  from possible acid contamination. 
The Zia Tinuers changed f i l t e r  media i n  7-FLFX-2 on 1/31. A HPS was 
detailed t o  work with the men while doing the job. 
There was a 
(18,306 d/m-i ---gross beta) 
82 had a count of lO, l31 d/m 
resulted from an unloading operation i n  the c e l l  corridor on this date. 
-re were no personnel exposures during t h i s  operation as it was do~,,.,_,~,, 

,.,::>:;+:'ci;:-. ....: .-I 

. 

peow doing the test. 
2. osium of the Health Physics Society 

3. 

&. 

' 

5. 

6. 

7. gh count in the uranium c e l l  corridor of wing nina on 1/29 
during this same'tim period, stack 

--gross beta, it is believed the count 3 3 

remtelg. pi: ..+y+z:2-, +;$+*;:\ 

cc: File 



D e e  Nov DSC D e c  
235 1. I. I Number 1 Iiurnber of Tests  1 Kignest I Average . Source:&- 

over M. A. C.  I 3 r  ! d:rn,-'M . d 'n1.:M3 Location: Wg.9, C m  BLDG. Tests  
I 
i ! 

1 
9030 . 22 0 3 0 

I 

1 . 1  
i 

9130 ! n 
I 

9133 22 I O  0. 2 I 0 ' I  
I 

i 

' 9102-04 

I 

i 
. I  

9141 22 ' 1 0  O i l  I o  

9149 I 22 0 0 I 2 I 0 
I 

I 0 9 165 22 0 0 1 1  

I i I , .  

i 

xov 
Average - 
d.'n1.'M3 . 

1 

1 

n 

1 

0 

1 

1 

! 

i I I '  
I 

I I ' !  

I 

I 
! 
I - ! I I 

I I ! 
I I I 

.-. 
' !  I i 

I 

! I 



9 130 

9 133 

9141 

9 149 

9160 

9163 

9 165 

Exhaust Stacks . 

0 0 2 3 

21 1 0  0 2 1 6 

I 
I 

I 
21 1 0  

91 0 

21 0 0 :  
I 

21 ! o  0 ; 8  2 1 2  
' I  1 

I 

21 1 0  0 '  ' 1 27 ' 2  I 6 '  

i i 
' 21 0 o i 4  ! ' 1  2 

i i 

i 

. .  
i 
I' 

: 

' #l. 62. & # 3 72 3 I n 7  

I :  ! I 
n Q  





- Soirrce: Plutonium 
Locaticn:CX? 3113. ?il",r .- 

E-iers 



UNIVF.RSITY OF CALIFORNIA 
LO5 ALAWOS. HEW MEXICO 87344 

TELEPHONE; 

OFFICE MEMORANDUM 

TO : Dean Xeyer, Croup Leader, H - 1  DATE: December 30, 1970 

FROM : John Enders, Leader,  W.R ELDG. Yoni tor ing  Sec t ion ,  H - 1  

SUBJECT: C.XR BLDG. SECTION WEEKLY REPORT FOR THZ WEZK OF 12/21/70 'IO 12/27/79 

SYMBOL: H - 1 : m  

Afrborne C o n t a d n a t i o n  Tests: 

Two igh t e s t s  were r e p o r t e d  f o r  the  week: M E - 1 ,  5117, 12/21, 
6 d/m - * $ , 239Pu. I t  i s  be l ieved  the  count  occurred dur ing  a c lean-  
ing  ope ra t ion  on a. drybox. 

CMB-1, 5117, 12/22, 5 d /n  - X , 239Pu. Sane e x p l a i n a t i o n  f o r  
th is  d a t e  as f o r  12/21. 

S p e c i a l  A i r  Tes ts :  ' 

There were one taken. R e p o r t s . a r e  a t t ached .  

Hand h Nose Counts: . 

h'o high  counts were repor ted .  

Contaminated Accidents:  

None were repor ted .  

General:  

1. Z i a  e l e c t r i c i a n s  cont inued t o  work (5:OO p.n. t o  1:00 a .m.)  a t  
the  CXU B U G .  HPS personnel  were d e t a i l e d  t o  work wi th  the  men. 

2 .  A Work Order Request has  been s e n t  t o  ENG-4, on 12/21, t o  have 
a Derepster Dumpster pa in ted  so i t  can  be used a t  the Meson 
Physics F a c i l i t y .  

The Beckman Counter 81 w a s  i o o p e r a t i v e  on Elonday 12/21, 12/22, 
and 12/24. The Beclcnan repairman "fixed" t h e  counter  on 12/23, 
b u t  i t  f a i l e d  a g a i n  on 12/24.. Air samplers  a r e  being counted for 
one minute on t h e  +2 caun te r  i n  o rde r  t o  keep ahaad of the count 
load. 

3.  

4. Copies of the  S..O.P. on use of che s i x  f o o t  aiarnerer d i sposa  
s h a f t s  a t  A r e a  G have been d i s t r i b u t e d .  

5 .  I n v e s t i g a t i o n  i n t o  the  use of tritium fn King G4 and Xing +5 
has ind ica t ed  t h a t  i t  would be  d e s i r a b l e  to have tri:ium s:ack 
monitors inscalle. '  m 4-FI.X<-1 ann j - F I 2 X - i  exhausc.s :acL.  ;i: 
is planned t o  a s k  CM3-7 t o  bu i ld  an? inscz .? l  the mcoitor ing s : p c m ~ :  



LOG ALAMOB SCIEXTIFIC LAHORATORY 
UNIVERSITY OF CALIfOi lNIA 
LOS ALAMOG. NEW MEXICO 

TO: Dean Keyer, Grcup Leaber, H - 1  -2- DATE: Deceiber 16, 1970 

General Coat. : 

5. 

6 .  

7. 

A t  CXB-7's r e q u e s t ,  a n  e f f o r t  was made t o  l o c e t e  a f i l t e r  queen 
t h a t  was  charged t o  them and unloca tcd  on las t  y e a r ' s  inventory.  
Tne queen w a s  found a t  TA-53 Decon Lab.  

-went h m e  a t  noon on Fr iday ,  12/11 ,  and under- 
went surgery  oil 12/12. 
f o r  about  six weeks. 

On 12/19, C?lB-1 personnel s t a r t e d  t o  change gloves on the i n e r t  
atmosphere box in room 7119. n.e work vas SeLng done under 
S p e c i a l  A i r  Tes t s  cond i t ions  wi th  a Health Physics  Surveyor 
providing n o n i t o r i n g  a s s i s t a n c e .  
o u t  too much t roub le ,  b u t  whi le  a t t e n p t i n g  t o  change the  t h i r d  
glove; t roub le  developed and c o n t a d n a t i o n  escaped o u t  i n t o  
the Tom. The roan was sea l ed  o f f  a t  5 : O O  Thursday'and in ten-  
s i v e  decontaminat ion e f f o r t s ,  by OB-1, w a s  begun on Fr iday  
morning. A f t e r  r e s u l t s  of a i r  tests taken,  vere'known, i t  was , 

decided t o  c l o s e  t h e  room u n t i l  the  a i r  counts  subsided.  

I t  i s  a s s m e d  t h a t  he  w i l l  on s i c k  l e a v e  

Two gloves  were changed wi th -  

A I 1  personnel  working .in room 7119 wore f u l l  p r o t e c t i v e  c l o t h i n g  
and f u l l  f ece  masks. 
personnel  con tan ina t ion .  
or escaped from room 7119 w a s  prornptly d e t e c t e d  and clcaned up. 

Personnel l eav ing  wing seven a t  noon on 12/11 were checked f o r  
shoe contaminat ion 2nd none w a s  r epor t ed .  

There were no p o s i t i v e  nose swipes nor  
A c t i v i t y  t h a t  was appa ren t ly  t racked  

John Enders 
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9 102-04 
i 

21 0 0 1  16 1 6  6 

I I 
n 18 I 9133 

9161 I 7 ,  

9 149 ' 21 

- 21 9160 

9163 20 

9165 I 21 

I 
. 2  

n 0 1  71 9 3n 

0 0 I 1.3 i 2  2 

I 

0 0 . I 13 I 2  4 
I I 

1 ! 
0 0 261 I 26  9 

I 

0 0 25 3 2 

Exhaust Stacks 
#1, # 2 ,  h 8 3  21 ' 38 3 .9  

I 
I 
! 

3.6 
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LOS ALAMOS. NE'U Y E X ~ C O  (1756.1 

TELEPHONE: 

OFFICE MEMORANDUM 

: Dean Meyer, Group Leader, H - 1  DATE: September 16. 1970 TO 

f&wwdllabCWn 
publicly RdM9 

FROM : John Bnders, Leader, GVR BLDG. Monitoring Sec t ion ,  H - 1  

SUBJECT: 

simBoL : ~-1-m 

CMR BLDG. SECTION WEEKLY REPORT FOR THE WEEK OF 9/7/70 TO 9/13/70 

Airborne Contamination Tests :  

13 d/m - M3, 2'9Pu. 
There wer two high counts  repor ted :  CHB-1. 9/8/70, 7115, 

Normal lab opera t ions  were c a r r i e d  out  on t h i s  d a t e  t h a t  in- 
cluded removal of contaminated t r a s h  accqrding t o  normal approved 
techniques.  

' CMB-1, 9/10, 7130-34, 38 d/m - M (ave. of 4 tests), PU. 
3 239 

The cause  i s  not known as m l y  routine glove box opera t ions  were 
performed on th'is da te .  

S p e c i a l  A i r  Tests: . 

' There were f o u r  s p e c i a l s .  Reports  are a t tached .  . 
Hand and Nose Counts: 

No high counts  were &ported.  

Contaminated Accidents:  

None were repor ted .  

General: 

1. Zia C r a f t s  s t a r t e d  work, on 9/8,  i n  rooms '7131-35 removing 
e x i s t i n g  l a b  equipment and r e - i n s t a l l i n g  new equipment. This 
job  r e q u i r e s  c l o s e  supe rv i s ion  by the  HPS. 

2. Z i a  is t o  s tar t  r e - roo f ing  f i l t e r  towers in Wgs. #4 and #5 next  
week. I t  w a s  decided t o  have the  removed roo f ing  maeer ia l  taken 
t o  t he  ho t  dump as there  is a reno te  p o s s i b i l i t y  the m a t e r i a l  
could be contaminated. 

Z i A  c r a f t s  work con t inued  i n  room 5125, Wing'85. on the  l ab  
remodeling job. 

3. 
The work i s  be ing  c l o s e l y  supervised by H-1. 

,/ John Enders 

JE/skv 
xc: F L l e  



' 239 Source: - Plutonium 
Location:CXE 91d. Filter 

T o w e r s  

AIIBORNE CCI4TAMI!lATION 
born: 8/1/70 

TO : ai31i70 

2 - M - 1 - 1  hTAK3 -MY 

&-FLMX-l-INTAKE-DAY I 
& - F " X - l - I ? I T A K E - N I G ~  

k-FLHX-2-INTAKE-DAY 

I l - F D U - 2 - I h T A E - N I G H T  

L-FL??-~-~xHAusT-DAY 4 

b-FLMX-l-EXFKUST-hTGKl' 

L-FLXX-2 -EX!iAUST-MY 4 

4. - LM[-2-FXRAUST-NICHT 

Number of tests Over 
8.8 d/&3 

I I 

7 1  45.0 70.4 

2 1.0 4 . 6  

5 7 1 1  2.1 



Source: 239~~utonium ! 
Location: C?7 Eld.?ilter n 11 

Towers i Tests 

I Number of  t e s t s  over Aug . I Aug. July  
Averace 
i/r&13 

M.L S. 

0.3 0 . 2  0.07 

EO 28 31 . 

I I I I I 



- 
AIRBORNE CONTAMINATION TESTS - 
From: 8fii70 

3 TO: . 8f 3 1 f 7 0  M . A . C . :  6 . 7 ~ 1 0  d f x - .  

- 
of Tests I Highest I Average 

Location: Wing. 9 cm 
Source: Gross Beta 

over M. A. C .  d/m/M3 I d.'m/'M3 

Aug . J u l y  , Aug. Aug . . J u l y  
Average 

d.'m/M3 

9030 

9060 

9102-04 

9130 

9133 

9141 

9149 . 

9160 

9163 

9165 

. ? y 

Exhaust Stacks 
#l, M2, & El ! 

I 
21 0 0 37 2 34 

4 0 0 0 ' . o  0 

21 0 0 I8 6 9 

21 0 0 146 8 1 

18 0 1 i 187 23 748 
I 

21 0 0 1 365 20 3 

21 0 0 I I 51 1 4  2 

I 
21 0 O i  6 2 2 

18 0 0 43 9 4 

21 0 0 4 2 2 

1 .  I 
21 ' 29 3 .6  8.0. 

I 
I I I I 

I 

i 



235 Source: 

Location:-G 
(umber Number of Tests 

rests lover  M. A. c .  

21 . o  0 9030 

9102-04 

9130 

9133 

Highest Average Average 

d/ m/M3 d 'm!'M3 d'rn.lM3 

1 0 1 

9141 

August July AuguS t . A u g ~  t 

21 0 o i  1 1 I 
21 0 0 .  I- 1 0 

19 0 0 2 0 
I 

21 0 0 ,  ' 8  1 
I 

21 0 0 1 0 

21 0 0 2 ' 1  

I 
21 1 0.1 

L 

I 

9149 

July 

1 

0 

0 

0 

0 

0 

0.1 

9165 

- 
.. - Exhaust Stacks . ' 
'..If' 

' #1; P2, & #3 . i  

I 

AIRBORNE CONTAMINATION TESTS 
From: a11170 

To : M.A.C.: 66 .0  . -  8/31/70 

I 

! .! . 
I 

! ! 

I I 
I 

I 
I 
! 

I 1 
- < 

I 
! 

I I 

I I ' *> 



TO : Dean Meyer, Group Leader, H - 1  -2' 

General  Cont.: 

LOS ALAMOS SCIENTIFIC LAOORATORY 

LO8 ALAMOB. NEW MEXICO 
UNlVCR5IlV OF CALIFORNIA 

DATE: September 2 ,  1970 

2.  Dan Helm worked swing s h i f t  a t  the EPA f a c i l i t y  t h i s  week. 

3. Z i a  C r a f t s  s t a r t e d  a l a b  renovat ion  j o b  i n  room 5125, Wg. 5 ,  
t h i s  week. The work was c l o s e l y  superv ised  by 'a .Heal th  Physics  
Surveyors.  

4. An o u t  of town shipment w a s  rece ived  a t  Area G,  P i t  86,  o f f -  
loaded and bur ied  on 8/27.  

A proposed Eethod f o r  d i spos ing  of  some mercury d i f f u s i o n  pumps 
contaminated with t r i t i u m  has been submit ted t o  H - 1 ,  6 and 7 
Group l eade r s  f o r  approval .  The p lan  proposes the punps be 
picked up and t ranspor ted  co Area G by t h e  Zia  Riggers and then 
H-7 w i l l  encase the assembly i n  a spha lc ,  a fcer  i t  has been 
lowered i n t o  a 6 '  diam. d i s p o s a l  s h a f t .  

5.  

JE/skv 

xc: F i l e  

I .  



.*- 

TO : Dean Meyer, Group Leader, H-1 -2- 

LO5 ALAMOS SCIENTIFIC LABORATORY 
UNlVERSlTV O F  CALIFORNIA 
Loa ALAMOS. NEW MEXICO 

DATE: August 26, 1970 

General Cont.: 

3. CMB-14 worked overtime i n  Wing +9 on 8/18 from 5:30 p.m. t o  
9:30 p.m. A HPS was d e t a i l e d  t o  work with the group. 

A r e p o r t  w a s  s e n t  t o  t he  Group Off i ce  on 8/21, which showed 
the  average concent ra t ion ,  i n  UCi/cc, of exhaust a, ir  frm. 
the  CMR BLDG. s t acks  as w e l l  as the est imated t o t a l ,  i n  
bCi of a c t i v i t y  exhausted from each s t ack  and the accumla ted  
t o t a l  from 1953 through 1969. 

4. 

JE J skv 

xc: F i l e  

I .  

r 
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' 9102-04 22 ' 

9130 I 22 

I 

~- I 
i i  

i 
I I 

0 O i l  

0 0 1 2  1 1  

0 .- 0 1 1  . )  0 

0 0 2 1 0  

I 

0 0 10 1 

0 0 1 I o  

I -- 
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I 

0 0 . I  2 1  ! 1  

I I 
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I .' 
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I 

I 
I 

I 
i 

0 
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28 9 . 0  

1 658 L65 

. 
8 . 8  

- 

0 

I I 

0 0 



LA-100 AIR BORNE COhTAMINATION TESTS 

27 

28 



.-/’ 

TO 

FROM : 

SUBJECT: 

SYMBOL : 

LO5 ALAMOS SCIENTIFIC LAOORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87544 
TELEPHOhE: 

OFFICE MEMORANDUM 

Dean Meyer, Group Leader,  H-1 DATE: June 17, 1970 

Reviewedllab Counsel 

John Enders,  Leader, WA BLDG. Xonitor ing Sec t ion ,  H - 1  

CLNR BLDG. SECTIOX WEEKLY REPORT FOR THE WEEK OF 6/8/70 TO 6/16/70 

H-l-CNR 

Airborne Contamination Tes ts :  

There w a s  one h igh  test repor ted  f o r  t h e  week. W - 5 ,  6/10/70, 
2133-37, 471 d /n  - M3 (Ave. of 4 t e s t s ) .  (239Pu and 238Pu). 

I t  i s  be l ieved  the  high count  was the  r e su l t  of use of a con- 
taminated a i r  lock on a drybox cha in  i n  t h i s  l a b .  A t r a n s f e r  was 
made out  of the a i r l o c k  t h a t  r e s u l t e d  i n  cons iderable  su r face  as 
w e l l  a s  a i r b o r n e  contaminat ion.  The contaminat ion was s u c c e s s f u l l y  
c leaned  the  next  day and the  ind iv idua l  involved w a s  sent  t o  HRL 
BLDG. f o r  a lung count as he  w a s  not wearing a r e s p i r a t o r  a t  the 
time the  a i r l o c k  w a s  used. I n  a d d i t i o n ,  h e  has been placed on a 
D. A. type plutonium u r i n a l y s i s  schedule .  

S p e c i a l  A i r  Tests: 

There were seven S p e c i a l s  Tests taken t h i s  week. Reports a r e  
a t t a c h e d  . 
Hand & Nose Counts: 

There were no high counts  repor ted .  

Contaminated Accidents:  

One contaminated i n c i d e n t  occurred t h i s  week and a r e p o r t  was 
sent t o  t h e  Grorrp o f f i c e  ( see  high a i r  count r e p o r t  above). 

General: 

1. A i r  samplers were placed on the 1n:akes t o  2-EL%-1 and 
2-FLMX-2 a l s o  the sanp le r  f o r  i n t ake  a i r  t o  7-FLMX-1 and 
7-FLMX-2 were put  i n t o  ope ra t ion .  

2. Scheduling of CMB-1 personnel  f o r  lung counts  a t  HRL BLDG. 
continued t h i s  week.  
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The Ganer;a c e t i c a l i t y  alarm systems were tes ted  on t h e - f i r s t  . 

Monday of the  month by members of group E-1. 

properly. 

A l l  un i t s  functiaied 

On January 9, 1973, a l l  production ycrk i n  b u i l d i ~ g  155 was 

shu t  down due t o  t h e  retirement of t h e  tl%mer‘l program. This a l s o  

included same rover connected research projects  i n  3aildings 152 & 

209. 

SPECIAL KC#ITCSIKG 

Operations mqui r ing  spec ia l  monitoring during the  month were 

as follows: 

Special  monitoring WBS required i n  e q u i m m t  room 55l.4 t o  drain 

t h e  drip-leg on t he  Building 155 coating furnace out gas stack.’ A 

sample was sent  t o  H-5 for analysis  as t o  U-235 content and the  r e s u l t s  

were 34,600 c/m.per liter. Approximately 1 quart  of l i qu id  has drained 

froa system. T h i s  system has never been drained before. 

AIRBCFiN3 COXTAGXATiON TESTS 

Airborne contaniration t e s t s  were run on a weekly ‘cesis i n  

Eailding ljj & Building 155 stacks. lUo airborne contafination t e s t s  

were required on the  night  s h i f t  a s  t he re  were no personnel working: 

No above tolerence a i r  .counts were r ecoded  during tile month. 

’ SPECIAL bIR TESTS 

No spec ia l  air t e s t s  were reqJired during the month. 

CONTI’XXATED ACCIDENTS AKD/CFl INCIDENTS 

No contaminatmi accidents and/or incidents  were reported during t h e  

mcnth. 

i 
i 

! 

or 

! 
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AIR BORNE CONTAMINATION TEST 
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DATE ! .' . !," Lr , 
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d/m d/m/M3 RE MARKS - ! 3 
LOC.~ .TIO~ BEGIN ! END I HRS M M3 

-- 
. . .  . .  .C,-Pi:? r,-l.L.,r 



AIR BORNE CONTAMINATION TEST 
,AREA D P S I T E  SECCN’D COWT 

I 

DATE 
COUNT TIME 

DATS P:KJ TIME ?JX 

d/m 
3 3 LOCXTIGN BEGIN I END HRS M /m M 

/ 

d/m/M3 REIMAMS 
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LOCATION BEGIN END H R S M / ~  M d/m/M3 3 
d/m 

3 
REMARKS 



AIR BORNE CONTAMIKATION TEST 
AREA D P kaFST 



AIR BORNE CONTAMINATION TEST 
AREA D P ' r s T  

. .  

DATE AKD TI~J SW DATE 
COUNT TI.- 

LOCATION BEGIN END I HRS M /m M3 d/m d/rn/M3 3 
REMARKS 



AIR BORNE CONTAMINATIOX TEST 
AREA D P E S T  . 

DATE AKD  TI^ RAN DATE 
COUNT TIME 

d/m d/m/M3 
3 3 LOCATION BEGIN END HRS M /mi M REMARKS 



AIR BORNE COSTAnIINATION TEST 
AREA D P ' r f i T  

DATE Ah'D TIME RAN DATE 
COUhT TIAME 

LOCATION BEGIN . END ! HRS M 3 /m M3 d/m ' d/rn/M3 REMARKS 



AIR BORNE CONTAMINATION TEST 
AREA D P m T  

DATE M'D TIME RAN DATE 
COUNT TIME 

LOCATION BEGIN END I HRS W /m M3 d/m d/m/M3 REMARKS 3 



AIR BORNE CONTAMINATION TEST 
AREA D P h-dT 

DhTE Ah'D RAN DATE 
COUhT TIME 

LOCATION BEGIN END I H R S  M3/m M3 d/m d/m/M3. REMARKS 



AIR BORNE CONTAMINATION TEST 
AREA D P \V-dT 



AIR BORNE CONTAMINATION TEST 
AREA D P WZZT 

DATE AKD TIME RAW 

LOCATION BEGIN END 1 HRS M /m M3 3 

DATE 
COUhT TIME 

d/m d/rn/M3 REMARKS 



AIR BORNE COhTAMINATION TEST 
AREA D P h r d T  

DhTZ ALD TIME RA.. DATE 
COUhT TIME 

LOCATION BEGIN END I HFlS M /m M3 d/m ' 
3 d/m/M3 ' REMARKS 



DATE Ah'D TIhm R A J  DATE 
COUNT TIME 

d/m d/m/M3 
3 3 LOCATION BEGIN END HRS M /m M REMARKS 



. _  
AIR BORNE CONTAhlINXTION TEST 

AREA n P \EST 

. DATE AKD TIME RAN DATE 
COUNT TIME 

LOCATION BEGIN END I HRS M /m M3 U r n  d/m/M3 3 
REMARKS 



AIR BORNE CONTAMINATION TEST 
AREA D P k i S T  

DATE AKD ~ 1 3 ~  IUN 

LOCATION BEGIN END 1 HRS M /m M3 3 

DATE 
COUhT TIiIE 

REMARKS 3 d/m d/m/M 



AIR BORNE CONTAMINATION TEST 
AREA D P h-dT 

COUNT TIL- 
d/m 

3 M d/m/M3 REMARKS LOCATION 
3 

BEGIN END HRS M /n 

I DATE 

~ 

I ! I I . I 

- I - I 

I' I - I 
I I I t I I 



AIFt BORNE CONTXhlINATION TEST 
AREA D P h-dT 

DATE khD TIhm RAN DATE 
COUhT T I h E  

d/m , d/rn/M3 
3 3 LOCATION BEGIN END H R S M / m  M REMARKS 



DATE 
COUNT TIME ' 

- 
DATE &LI  TI&^ RAN 

LOCATION BEGIN E N D  I HRS M /m M3 d/m d/m/M3 3 
REMARKS 



. .  . 
AIR BORNE CONTAMIKATION TEST . .  AdEja D P SITx SECUiD' C2UET 

, . . . ... . 



SECCND COUNT 

. .  
AIR BORNE CONTAMINATION TEST 

AREA D P SITE SECCSD CUJliT 

- -- 
DATE 
COUNT TIME 

DATE f i < D  T I M E  . pa' 

LOCATIOK BEGlN END HRS M /m M3 U r n  d/m/M3 REMARKS 

.:iL!X. H 12 
STACE; # 1 I .. - . ( . ' I  

3LilG. 9 12 

3 

. . .  - 
..... . . . .  . . .  . . . . . .  . . .  . . 8.: 

. .  . .  
. .  .:. . 

. .  
. .  - 

- -- I I ' U.4TE DATE f i < D  T I M E  . pa' 
COUNT TIME 

LOCATIOK BEGlN END HRS M /m M3 U r n  d/m/M3 REMARKS 

.:iL!X. H 12 
STACE; # 1 I .. - . ( . ' I  

3LilG. 9 12 

3 

. . .  - 
..... . . . .  . . .  . . . . . .  . . .  . . 8.: 

. .  . .  
. .  .:. . 

. .  
. .  - 



F L i T  C(XI?;T 

Dt.TE !>LID TIlm I1PI.i 

LOCATION BEGIN END I HRS I 3  M /m M3 

. 
DATE 
.COC?iT TIME 

REMARK$ 
3 

d/m d/m/M 

I 





* D A T ~  DATE TIAB x4.4N 
COUKT TIME 

LOCATION . BEGIN END I HRS M3/m M:. d/m d/m/M3 9 ' '  
REMARKS 



AIR BORNE CONTXErlINATION TEST 
D P + r E T  AREA . .  



AIR BORNE CONTAMINATION TEST 
AREA n P WZT 



AIR BORNE CONTAMINATION TEST 
AREA D P iGST 



I .  

. .. I 
--I- 

OUKT' D 

s A >I I' LE 
RATE 

(>13/rnin) 

I I -. 

I .  I 

SAIIPLE 1' SA!I? 
COUST C O S C  

. I- 

' I  

1- 



--- 
-.--- .I- '. 

I '  5 . .. 

- -- -I 
-- 
- 

:OUKT' D 

s '\!f I' LE 
RATE 

-- 
a- 

~ 

. .  

1 

- 1  ' I- I . I  

FILTER - #- I II 

'3UST 

S A!l? L 
COSC. 



- 
. .  . 

.. . .  

. .  . .  



. -  OP 71 P AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d/m/M3) 

DP WEST 

I R S T  COUNT BY: SECOND COUNT BY: 

I., 



i AIRBORNE CONTAMINATION TESTS 
3 .  (ABOVE 3 d/m/M ) , 

. DP WEST 

FIRST COUNT ,3Y:-j'J-:+-Z/ . ..._ ' 7 &-.hX,-MeJ' ' SECOND COUNT BY: && i 
'//a// 7 7 

+ 



..-. , 
AIRBORNE CONTAM I NAT I ON TESTS 

L 

' (ABOVE 3 d/m/M33 

! DP WEST 

RST COUNT BY: 
#SECOND COUNT. BY: /.- u 

I 
' FIRST COUNT DATE: 

WIDE 
BETA PERSON : . SAMPLE SAMPLE 

NUMBER NOT1 F I ED COUNT CONCj ' 

( d / d  (d/m/M 1 . _  #2z- 
I -- 

# .  FILTER 

FILTER ' -- - c- 
# 
n . '  

# '  
FILTER 

# 
FILTER.  

# 
FILTER 

... , 

SAMPLE ' SAMPLE ' 
COUNT/ CONC - 3  
(d/m) (d/m/M 

I 



AIRBORNE CONTAM I N A T I  ON TESTS 

(ABOVE 3 d/m/M33 

DP WEST , 

"" 1.' 



. .. .. - _.-..-.-- , 
.-- . .  . 

. .  .. _.... . . -  . .  . .  - . . .. .. !._. .. .f. . . 
. .  . . . . -I '..~.. . . .. _. , . 

. . -- . -- 

. 
0 .  

. 
.. - .. . .  

. .  

. .  . .  
_-  _ -  ' .  . .  . .  

.. . .  . . : 
. .  . .  - 

I . .  

. .  



. . .  . .. - - I . .  

.. . -  . . .  .. . .  

. .  
.. . 

. .  

. 
. -  

. .  . .  

.. . .  - .  . . 



... .. . 
AIRBORNE C0NTAMINAT:ON TESTS 

(ABOVE 3 d/m/M3) 

3 R S T  COUNT BY: ECOND COUNT BY: 



AIRBORNE CONTAMIIYATION 

(ABOVE 3 d/m/M3) 

DP WEST 

TESTS 

: IRST COLNT BY: 

.. . 



AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d/m/M3) 

DP WEST 

i24Lw.Q 9 6 .+'. - 

SAMPLE 
COUNT/ 

I R S T  COUNT BY: SECOND COUNT BY : ~ , & ~ ~ / ~ g i , x  
SE ON C UNT 

SAMPLE 
CONC.3 

. (d/m/M 1 

SAMPLE . WIDE . 

NUMBER 
UMBER PERSON. . 

N O T I F I E D  

# 

# 
F I L T E R  

F I LTER 

SAMPLE SAMPLE 
COUNT CONCS 
(dim) ' (d/m/M 1 

I 
I 

# 

# 
F I L T E R  

4 4  2. 

-ti--- 
.! I 

I I 

I 

I I I 1- 

I: 



AIRBORNE CONTAMINAT I O N  TESTS Cj@@I!ru') p 6 ' 5 M l L L . d . . .  ~dld.-A : 

(ABOVE 3 d/m/M3) '& u-&e4v-*d 
DP WEST 5 7  g(idoc 

q/A+/ 7 7  
. SECOND COUNT BY: F I R S T  COUNT B Y : B d ,  /fL/L-, 1 

SAMPLE 
NUMBER 

. 
F I ~ S T  COUNT DATE: d./a - 

SAMPLE SAMPLE SAMPLE 
T I M E  !ATE 

(HRS) (M /min) NUMBER 
DATE 

I I 

I L T E R  

I L T E R  

I L T E R  

F I L T E R  
ttlf" 

77 s E 6 0 l u ' o ' C b U ~ ~  
I 

P.ERSON ' . SAMPLE SAMPLE SAMPLE SAMPLE 
N O T I F I E D  COUNT CONCS COUNT/ CONC.3 

(d/m/M 1 (dim) (d/m/M 1 



. ._ 
AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d/m/M3),  ' 

DP WEST 

ECOND COUNT BY: 

M 
FIRST COUNT BY: 

.. . 



. . .. . 
AIRBORNE CONTAMINAT I O N  TESTS 

(ABOVE 3 d/m/M3) 

. DP WEST 
Q 

: IRST COGNT BY: - L .  20- e >c\ SECOND COUNT BY: 

;AMPLE DATE IUMBER 

- 
1 I+ Y-W, 

SAMPLE SAMPLE SAMPLE 
T I M E  !ATE 

(HRS) (M /inin) y3 j 

, 0 L13 a L I L 1.9 

I I 
i : 

SAMPLE 
COUNT/ 
(d/m) 

WIDE I 
BETA PERSON . I  . SAMPLE I SAMPLE SAMPLE 

CONC . 
(d/m/M 1 

NUMBER 1 ,  N O T I F I E D  1 COUNT CONCJ 
# (d/m) I (d/m/M 1 I 

SECOND C O U N T ~ - I J - - ~ '  

-1 

I 



AIRBORNE CONTANINATION TESTS 

I R S T  COUNT BY: ECOND COUNT BY: 

.!.. 



AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d/m/M3) 

. DP WEST 

-1RS.T COLNT BY: ECOND COUNT B Y -  

. .  
..!I. 



;AMPLE 
WMBER 

AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d/m/M3), 

DP WEST 

-1RST COUNT BY: 



TESTS 
. ._ 

AIRBORNE CONTAM INAT I O N  

(ABOVE 3 d/m/M3) 

DP WEST 

F I R S T  COUNT BY: ECOND COUNT BY: 

./i, 



@ '&ALL- 
AIRBORNE CONTAMINATION TESTS 

(ABOVE 3 d/m/M3) 

DP WEST 

-1RST COUNT BY: 

.?. . 



AIRBORNE CONTAMINATION 

(ABOVE 3 d/m/M3) 

DP WEST 

TESTS ' 

'IRST COCNT BY: ECOND COUNT BY: 

F I L T E R  

F I L T E R  
# 

I # 

..,:i 



AIRBORNE CONTAMINATION 

(ABOVE 3 d/m/M3) 

DP WEST 

TESTS 

FIRST COUNT BY: ECOND COUNT BY: 



-15 

-15 
< 1!.5 x 10 

c: 4.5 x 10 

c 4 . 5  x 10 

-- 
15  

- h,5x0-15 
-15 .= 4.5 x 10 -.- 

4.5 I O - ~ ~  

' 5  < 4.5 x 10- 

-15 X 1 : A k l 2 - . - -  
-11, 

1.4 x 10 

e 4 . 5  x 10- 1 5  

- 1 4  

-15 

-.-_I- 

--- 
5.h 10 

r L . 5  x 10 

e 4.5 l 0 - ~ 5  

1.8 10-l3 

9.0 10-l~ 

'1.4 10-l~ 

. 4.5 l0 - l5  

4.5 10-l~ 

4.5 l0- l5  

-13 2.7 x 10 

~~ 

-15 
-1k 

9.Q x 10 
4.1 x 10 

--. 

9.0 10-l5 

1.2 10-l3 

i b.5 10-l5 

<4.5 x 10 - 
3.4 10-l3 

5.5 10-l3 

1.3 10-l3 

2.7 10-l~ 

-15 

14 2.3 x 10- 

e 4.5 x 10-l5 

9.0 10-l5 

e 0 . l k  

- 
r 

- Section Leader, I)? Sites 
.I 
< - 



-- 

0 0 

0 0 

0 0 

0 0 

0 0 

ROO3 312 

5 

4 

7 

3 

1 

* 
U - 235 

A I R B O R N E  CONTAh5lNATIOir’ TESTS 
From: Jane 1, 1973 - 
TO: June 30, 1973 M. A. C . : 66 ci/a,k’ 

N u m b e r  

T e s t s  

21 

511 

511 

21 

21 

5 

s 
s 

5 

N u m b e r  of Tests 1 Highest 

0 0 I 5 

0 0 1 13 

0 4 1 7  

I 

2 7  07 %SE FACIL T B .  

0.31 

i 0.58 

I 
I 

2 I 1  

I o  -3- 84 

l)p 
2 . 1  1 

2 I o  

I -+- 
1.k4 1 2.76 



AIRBORNE COXTAhqIXATIOK TESTS 

I 
I 

DP ZAST(Alphe - 295) 

AILIXU'IG 1 5 5  STACKS 

STACK H.E. 

STACK 1I.V. 

STACK S.E. I 
STAm S . X .  

'ry)TAL OulITUT (Are. ) 

F r o m  June 1. i973 
- 

4 0.18 0.06 

4 0.02 0.01 

. 4  < 0.01 < 0.01 
I 

0.02 i 0.02 I 4 

15 '. 0.06 i 0.03 
I 

Source: zI2!Icm LTA:*CX:.i 

Location: DP EAST 

I 

1 

TRAP RO9X 5507 

Number 

Tests 

5 

5 

~ h'umber of Tests I Highest I Average 

over M. A. C. d/rn/M3 d.'mjM3 
June May Jme June 

0 0 0 0 

0 0 0 

5 I o  0 I o  I o  

Average 

dim/M3 
t h y  

0 

0 

0 

0 

0 

0 .og 

< 0.01 

0.03 

0.01 

0 .Oh 



I 
I 

0.03 

26.103 

3220 

--- 

4 

4 '  

Ir 
L 

0.01 

n@lr 
697 

7261 

4 

d/n-'3 

e 0.01 

0.03 

- 
-ssAL 

0.01 

3.01 

JLlL- 
c 0.01 

0.ok 



. 

4 I 0.17 I ' 0.10 
~ 

4 0.02 0.03 

21 25,282 k492 

5 )  15 2,065 67 3 

37 - a 8 2  

- - - 

0.01 

'(,1E4.' 

697 

- 3261 

0.00 

o.00 

0.01 

0.00 

0.00 

0.03 

0.00 

0.01 - 

0.05 

-- 

.- 
_ac?. _. .; - - 

7. , 

I - 
d - -- - 
r. - 







AIR BORNE CONTAhlINATIOh' TEST 
))? \j=sT AREA 



AIR BORKE COKTXNIMATIOS TEST 
AREA DP E . S T  



AIR BORHE CONTAMINATION TEST 
AREA - - l>Z$KT - 

. I ; .  . . :  ~. ... i . _ .  
. .  ' I . :  . , ; I .:_. 

.. :, I . ;; I,. , 1- - 
.! ._ i: . : ' L /  
i 

. . .  .. . .  --- 

. .  



AIR BOEXE CCh'TAMZINXTION TEST 
ARE A 2 3 : W  

I .  i ~ i  * i 
I I I I  I i.- I i -. I I 

- .... -. . ~ ...... I-.. 



c I--- i I ! +  I 1  I 

t i i +ti I 1. 

I I I---- I 1 I !  

- 1 1  I! i 



ALR BDRNE CONTAMINATION TEST 
AREA--W : m ~  



M E  RORKE CONTAKIKATION TEST 
AREA- W 1..p;s'i 



I TIME BL52.$3 3-Y 

EXD HRS ,ai /in' 
E:%L?'. 2AST 

3 L( '.'ION I BEGIN __ 

- 
DATE 
COUNT TIME 

REMARK: AT d/m . d / m / ~ ~ 3  - 3 



- 
r--- j j;; .;; ;:: I I I :!.. I 

i !.? C... ' i. . . ' -I  L' ::.-l J - 
I ,- 

. . .  . .  . . . . . .: .. I .. .. ; : /-+-?--:I ,.e::.. "..I .. _.._., i .  0 :I..; , '? , . - . I . / ' -  , >.;~ 

I I I . . ... I 

, ,. .7 . I' : . . .. . . .. 



AlTt BOXXE COXTAMINXTION TEST ;: >-.!*' i ! : j..' - i : 
. --pm Di' t a -  , AREA 

i j I .  I 1 
I I t---r--- 



. ‘ I  ,k$- ;. 
AIR EClRKE COXTAMIX’ATION TEST ...J . r...“”. n,.., I 

_._.; AREA 





AIR B9RKE CONTAMINATIOX TEST 
AREA En ..rs. 





i u - 4  I I I 

.'.i 
. . . !  . . .  ......... i ;  - 

..... .  

. _  

I. ...... . , -. 



AIR BORNE CONTAXINATION TEST 
AREA !IF iE3T 

TTMP I DATE I 

. . . .  . -. ... .. .  9 J: 1.. ,':: . . .  ' 'i ::' . .  I .: - . . : '.I .: . : . -I 
._ . : .. .: . . . _. I. . I  . 

i : .., 
. . . . .  ..... e.  -::..;J _. ' :; - . .1 "I . . . . . .  . . .  

-. 
. .  

. . .  . ; , . .' . .:_. : .: , .i , :. 2; 

. . ~ ': . :.' 

! ; .~ -. . .  
. . .  - 

. .  . .  .. .. 
. . . . .  : . . . . .  .. .. .. 

I 
,V' - 

+-+4 I i L 
I 

I 

I I 

. .  - -- + !- _I-)-.- I 



1 4 '  I I c------t------l I ! 

I---+-+ I I 

+--I----l I 1 I 1 -I I I 

I 

'-1 I i t-+ I 

I I I ------I I i t- 7 

i 

I 
- I j j 

i i  
I 
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. I  

--1 AIR BORi\;E CONTAMINATIOX TEST 





AIR BORNE CONTAMINXTION TEST 
AREA .__- EPAZST 



I I_ 

- 
1 DATE 

I I I 

III I 

I ---I I 
I----k---l I 
I 1 -41 I 

L.-. I 

- -  
I 

I 

I +--I I 
---I i i - d  i 

I I I I 
I 

i I 
I ---A . -  

! 
i 

I L----J- - 
i -4 I 1- --J I 
I ! J I 

-1 L 



I -------I I I +---I ' I  

t I 
I 4 I 

I I I .  

t 

I I i I I 1  I 
I i I L i d  I 

I i  I I I c 4 , i I 

I 1 I I I Ld I 



+4+ i I I-- ---I I 
I 

I 

- 

1 
- 

I I ] I  I w I 

I I -I-----. i ! 



. I  

'! :*.. 

AI11 BORNE COXTXMINATIOX TEST i . . :  
ARE UP ';:ZS? 



.-- 
L. 

;. . 



=$$) Y 





AIR BOHNE COSTI\~~IIXATION TEST 
- AREA--.- I!P __ 





DATE 
COUNT TIME 

TIME 530 

LOCATION BEGIN I END ~IRS ni /m M' d/m 
3 I U)L, rr ION . 

s13n & . . . . .  ... - .E6 . . .  8130 AM I 
I ..I . _  i .  . -.I;.. . . .  . .  

, 
d/m/M3 REMARKS 

. _:. I : _  ! - .  ' : - i . :: .-, 
. . - % .  ._ 

. . . . .  . . , . .  
. .  . .  

. . I &  - , .  

~, . . . . . . .  
1 a .. . .  ... .. ' I  . . .  . . . . . . . . . .  . . .  . . . . . . .  

c . 1  

I ' 
I. .-. I' 

: .._I :, a , .  . :'? .:.I ;., 1.. . , ' I '  

? . ', e: . : .. .'! L,' . : - - . :  . .  
. ? .  

' ,.I ' 

. . . .  . . .  . -  , . '...! I .:. ~: 

i 
. . . .  .~ ..:. , . .  . .I ;. . , I _  - 5 .I.. 

_. i i .  :'j 

. . .  e. ' I : . :  ,:.: . I . ,  r.1 .,.... 
. . .  .. , .. ,? ,.; ~ .i_ .. 

I I . I .  : I  :: ' . . ( .  

I 



2' 533 I I DATE . .  I I I 
- 

I I I I I: . . .. . . . . . .  I I 

I I I 
I I I - ... *: . I.  . I I  I I 

. . . . . .  

I I I ~~ 

I '  I I 
I I i I  I I i 



- 
DATE . 
COUNT TIME 

TIME E . 533 

LOCATION B E G N  END HRS M /m M d/m 
&)Dn iON 

3 3 
d/m/M3 REMAPXS 



AIR BORNE CONTAMJNATION TEST 
AREA DP 'ES STACKS 

- 
. DATE TIklE % . 530 

KJblfICN COUNT TIME 
LOCATION BEGIN END I HRS M3/m M3 d/m d/n/M3 REMARKS 



AIR BORNE CONTAMLVATION TEST 
AREA DP STACKS 



. . . . . . . . . . .  *-... 

- -- 
DATE TIME 9. 530 

mb LT ION COUNT TIME 
LOCATION BEGIN END I HRS M /m M3 d/m . d/m/M3. 3 

REMARKS 



I I I I * I 



. .  . - 1. ._ . . 

- 
DATE TIME E I 530 ’ 

Afru IT ION I COUNT TIME 
LOCATION BEGIN I END I HRs M3/m r,r3 d/m d/m/M3 REMAFlKS 



. . . .  
..%, :. .. , 

-_ .- 
DATE TIME rr 530 

Ala” I I’ION COUNT TlME 
LOCATION BEGIN END I HRs M /m Ms d/m 3 

AIR BORNE CONTAMINATION TEST 
AREA DP WEST STACKS 

d/m/M3 REMARKS 



. . .~ . .- ... . 

DATE 
COUNT TIME 

-. 
30-A TIME R\ 

LOCATION BEGIN END HRS M /m M3 d/m 
EXHAUST 

3 

: j :'- ._ . .. - .  L.' 
8rS0 AM 8:30 AM ., 

. .  .. 
I .  ' . ; 

. ... 

d/m/M3 REMARKS 

., : .; .. 'j 1 ~ .  .! :; . !:. 

AIB BORNE CONTAMNATION TEST . .  ' .  . .  
! AREA-- mXKS- 

c I I I 1 - I 



AIR BORNE CONTAMINATION TEST 
AREA-- 

- 
DATE TIME R. 53G-A 

LOCATION BEGIN END 1 HRS M3/m M3 d/m d/m/M3' 
EXHAUST COUNT TIME 

$$ 

REMARKS 



I ; r '  I I.- : i ;, ... i 
I : .I. ., %I. 

AIR BORNE CONTAMINATION TEST 
AREA- .. ', : 

- 
DATE TIME a0 : j30-A 

LOCATION BEGIN , . END' I HRS 34 /m M3 d/m 
EXHAUST COUhT TIME 

3 
d/m/M3 REMARKS 



AIR BORNE COXTAMINATION TEST 
AREA- 

- -- 
DATE TIME RC 5 3 0 4  

LOCATION BEGIN END 1 HRS I41 /m M3 d/m d/m/M3 
- EXHAUST COUNT TIME 

3 
REMARKS 



AIil BORNZ CONTAMINATION TEST 
AREA- 

- 
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PEKsO:CZ:L CC;I::'~'>~~I:\'>.~'I~X .----- ----- 
A. Eeta-sc:3::1z s k i n  contminat io:?  exceed ing  0 . 2 5  m R / h ,  open. s h i e l d  

B. A l p h a  s k i r .  contminat ion  cxceeding 1000 dis/min-60 cn probe 

C .  Conti.:nir.ation of persoaal  clothing or perscna l  equipment exceed ing  
1000 d i s h i n  alpha ( 6 0  cn2 prcSe) or 0 . 2 5  mR/n, open shie ld ,  

D- Nos= swi?=s escs2dir.g 100 dpm, e i t h e r  n o s t r i l .  
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Eetci-~~:::!xi s..;b contaninat ion exceeding 0 . 25 nR/h, open. s h i e l d  
(a f te r  . € i e l d  czcon). 

. (a f te r  f i e l d  dzcon).  
Can tz::icatio? of pcrsoaal  clothing or personal equiprilent exceeding 
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l e v e l s  ir, i ? x c ~ s s  of: l 0 , C c I O  dis/rc:in f o r  alpha azd/or 2 . 5  mR/n for  
betz-saimz on accessa3le ziurfaces. 
Air conczntrations i.2 EXCQSS 02 10 t i i n c l s  MC 0 5 2 4  1-ITC, for occupa- 
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1000 dis/inin ali>ha ( G O  cm2 prc5%) or 0 . 2 5  mR/h, open sh ie ld ,  
D.  N o s e  swi,nes esceeding 1 0 3  dpin, e i t h e r  n o s t r i l .  

CON TAX IXX I 3:: OGT S I DE 02' RqE1P.T I OY A2EA 
A. 2 a C i a t i c n  Levels  o u t s i d e  r d i n t i o n  areas exceeding 0 25 xixem/h, 
D. Alp!ia ccntarziriation o c t s i d e  rcdiatlor. areas i n  excess of 1 0 0 0  

C .  Est ir? .atc i !  air cci icontratisns o u t s i d e  plant bomdary in excess of 

D. Stack cczc3xtra t ions  1 0 0  tirt.es nonoccupational XPCa when aucrzLged 

--e- -.-- 

2 

-- . - 

dis/inin-S3 cx.2 probe. 

1-X 052 4 :~13C- % for n m - o c c u p a t i o n a l  exgosurs. 

ovicr s a n = , l l n g  ssrioi!. 



k r c u r y  - Spilla, shots,. soldering Iig cmtam!in8ted copper. . I_ 

Ozone - Hi@ voltage lrarp. O - X ~ W  

Uranium - --6pherizing. ' ~ , . A . L  lo  

... 

. ., 

' )ethyl C h l m O f O l l n  - C O O l u r t .  .... 
3 Nitrogen oxide - Cleaning after solder, 0xl7 

-Wobium .rslenlde ----Lubricant. 3 
HF - Etching .$ 

2. 

i. 
-OXY rersn - Machining,! gluing, potting. 5 
Benzene - G i s h m l n p . .  
Ammonia - 06allde. I 

7 .  ' ... . . .  
I r .. .~._ :.-:.. :- I 



FROM : P. 8. Dinegar I V 

SUEJECI ; M X I C  MATERIAL REPORT FOR DECEMBER 1979 

SWIBQL . wx-7 

MIlLSTQC. 950 

The following table is a report of the approximate 
anmunts of HE exploded and the d i s p e r s a l  of other 
materials l i k e l y  to be regarded as toxic a t  Po(-7 sites 
dur ing  December 1979: 

TOXIC MATERIAL IN WX-7 SHOTS 

Material 
Explos ives  
PETU 

m 
TATB 

PBX 9407 
PBX 9501 
AMX 
Amm. Per- 
c h l o r a t e  
Baratol 
C a n P o  B 
PET# 
HNS 
AMX 
PBX 9407 
Metals 
Pb 
Sn 
I n  

RIID:bbs 

E s t i m a t e d  
Q u a n t i t y  

(9 1 

18 

22 
373 
83 
61  
87 
52 

1 1 4  
1 1 4  

1 2  
3 
3 
4 

-0.  3 
SO.  3 
-0.2 

Where Dispersed 

TA-40-4,Sr9r12 

TA-40-4.5,12 
TA-40-4r5r9r12 
TA-40-4,5,12 
TA-40-9 
TA-4 0-9 
TA-40-9 

TA-4 0-9 
TA-40-9 
TA-22-34 
TA-22-34 
TA-22-34 
TA-22-34 

TA-40-4.5,9,12 
TA-40-4,5,9,12 
TA-40-1.5.9.12 

How Dispersed 

Gaseous explosion 
p roduc t s  

R 

R 

R 

R 

R 

R 

P i n e  particulate matte 
R 

R 



9501 PBX 
octo1 - 12 000 40-15 

. .. 

.. 0.4 40-4, 5, 12 
0.4 40-4, 5, 12 
0.2 40-4. 5. 12 

... . 

. . _: . ., 



. . . .  

. . .  . .  . ,  . . 

F,.. 
1.. . .  
. .  

I 

. .  

,' . 

4 .  

. .  
. .  

. . .  - . . :  . . . . . . . . . . . .  
~. . ~ .  . .~ - .. 

. . . . .  . .  . ........ !..'.. . .  . . . . .  
. .  

. . . . . . .  - . .  ~. 
. . . . . . .  

. s i o  . ': ~ . ' . .  . .  

... . . .  : I .  
. .  

. . . . . .  . . . . . . . . . .  ... .. = .  .: :. . ._~._ 
. .  . .  

. . . . . .  
.~ 

. ~. .~ . 
The following table a report of t h e  approximate--/.:..-I:~ 

amounts. of - HE exploded and t h e  dispersal of other-.i&terial.s-.ff! 
l i k e l y  tti be. r ega rded  as toxic a t  Wk-7 sites during'. . . . .  Pebruark,;; 
1980. . . . . . . . . . . . . . .  

Material 

Explosives 
. _. 

" P ~ T N  
COmp B 
Baratol 
octo1 
TNT 
9501 PBX 
9407 PBX 
TATB 
HNS 
PETN 
TATB 
HMX 
PYX 
HNS 
9407 PBX 

Uetals 

Pb 
Sn 
I n  

. -  
RHD/smg 

~. . 
... . 

. . . .  . . . .  . .~ . 

i TOXIC MATERIAL I N  WX-7 SHOTS 

Es t imated  
Q u a n t i t y  

. Where Dispersed (9 1 ! 

1 0  
10800 
17100 

6000 
2700 

300 
106 

1000 
32 
61 

253 
2 
7 
3 
2 

0.30 
0.30 
0.15 

. ,  
*A-40-4,5,8 
TA-40-15 
TA-40-15 

; TA-40-15 
I "A-40-15 

'PA-40-15 
TA-40-4.5,12 
TA-40-4,8,9,12 
TA-40-4.12 
TA-22-34 

i 'PA-22-34 
i TA-22-34 : 'PA-22-34 

'PA-22-34 
TA-22-34 

TA-4 0-4.5.12 
TA-40-4.5.12 
TA-40-4,5,12 

. .  .Ir 

. . . .  '1 
. .  . ._ . -.. . . ~. . .  

. . . . . . .  . . . .  .._:. , . i ..~ . . . . . . . . . .  . . .  
How Diap&r&;'e 

. . .  . . . . .  . . . . .  . . . . .  . .  
.. ~.. .~ 

..:., ........ :-, <x-:..g* 
Gaseous .explo- 
sion.  .paodu,c,e.a 

-: ~ . _ :  
n . . ~ ~ .  '.. . ~ .  ~. .. 

. . . . . . . .  
*. ' .. _ _  .L 

n :.,. . - .~ 

8 ~:..:' : . 
8 .:< . :  

" ........ 1 
.< ..j :~. " -. 

I... .. :- i . .  . 
. n .: . ~ :.. 

. - . ,  . . .  . . . . .  .~ . .  - 
. .  

.... ...... 
I .  

. .  :. -. .... ........ 
.., . .- . -. . . ~. .-. ~. . . . . . . . .  . . . . .  . .:..: 

. . .  . . .~ .> . .  . . . . . .  
. . . . . . .  ~.-. i l .  . . . . .  , . . . . . .  . .._ . . .  . . . . . .  . i  

*..  ... . .... ~,:. ~ . 
..... . .  

.. 
... :. 
. . . . .  . .  

. . . .  
,: I 

. !  
. I  . {  c -. 



. . _ .  -. 

.. .Estimated 
.Quantity 

Where Dispersed 

ExplOSiVeS., 

PETN 32 

comp B 22441 
Baratol 63721 
octo1 2980 
TUT 5400 
9501 PBX' 120 

TA:40-5,9,12 Gaseous:. explo-:':: 
eion products ~ ii 

TA:40-9 
. . . . .~~ . .  . .  . . .  . .  .... .- . ...~ . ~ . .  

: . .  . .. .. - ... .~ . . .  ._ .. . 
.. . .  . .  

. 
. .. . TA: (0-9 

TA: 40-9 . .  
TA:40-9 . .. 

lI . . :. -. .. . . I :. 
.... .~ .... : _ .  ... ~ . 

TA: 40-9 
lI 

. .  . . .  .. '. . .  
I 

. -  ~.. ..-. .:: 

.. .: ..;: 

. . . ~  . . . .  . .- . . : 9407 TBX 168 ' ! TA:40-5,12 . .  

TATB 133 ' TA:40-12 .,.: .. 
" ' . ~ . . . .  

. 8  ..' ::....'. .: 
. . .  . . . -  

. i . : .. 
35 TAt22-5r12 

.. ._ 
WIS 

PETN 15 .. .:.;. 

: .: .li . .  .;-.i . 

* .  
. . .  

~. ... . - ~  
TA:22-34 

. .. . -  . ~. 
. .  .....,. . . ..; :._ .::. _. , . . .  ~ . .  . . .  - _  . .  uetals . I 

TA:40-Sr12 , 

TA:40-5,12 
In , - =0.1 



HAIL STOP 950 

The following table is a report of the approximate 
amounts of HE exploded and the dispersal of other materials 
likely to be regarded as toxic at Wx-7 sites during April 
1980. 

TOXIC MATERIAL IN WX-7 SHOTS 

Estimated 
Quantity 

Material (9) Where Dispersed HOW Dispersed 

Explosives 
PETN 

Comp B 
Bara to1 
TNT 
9501 PBX 
9407 PBX 
TATB 
HNS 
PETN 
TATB 
HMX 
HNS 
9407 PBX 

Met618 

Pb 

Sn 

62 

13243 
21111 
13500 

69 
318 
384 
93 
49 
1 
3 
0.1 
2.4 

TA:40-4,5,8,12,15 

TA:40-8.15 
TA:40-8,15 
TA:40-15 
TA:40-8 
TA:40-8,15 
TA:40-4,15,12 
TA:40-4,5,12 
TA:22-34 
TA:22-34 
TAz22-34 
TA:22-34 
TA:22-34 

Gaseous expla- 
sion products 

It 

I 

I 

Q 

" . 
Q 

I 

" 
Q 

" 
Q 

0.6 TA:22-4,5,8,12,15 Vapor plus fine 

0.6 TA:22-4.5.8.12,15 
particles " . . .  . 

In 0 .3  c - Reading File 
Safety 
RHD: bjs  



. . . . . . .  

. . . .  950:. I..:: . .  , ~ :  - I  ..- . 
... . .  i: . . .  . . .  

. . . . .  

~~ . .  
. .  

- 
:Tk. f&owing' table' is a report of 

amounts ..of ,.He exploded and the dispersal o 
likely'fo--be ~. regarded as toxic at WX-7 si 

. ..: . .  . . .  . .  

Material ' 

Explosives 
. . .  

PET" 
CO W  B 
Baratol 
octo1 
m 
9501 PBX 
9502 PBX 
9407 PBX 
TATB 
EWS 
m4x 
PETN 
mx 
TATB 
comp c 
9407 PBX 

Metals 

Pb 
sn 
sn- 

TOXIC MATERIAL IN WX-7 SIK)TS 
i 

Estimated ' 

Quantity 0 Where Dispersed 

' 6  
6700 
16400 
6000 
2700 

6 
109 
138 
406 
42 
12 
8 
2 
3 
5 
3 

0.8 
0.8 
0.4 

TA-40-4;5,8 
TA-40-15 
TA-40-15 
TA-40-15 
TA-40-15 
TA-40-8 

: TA-40-9 
TA-40-4,5,8,12 
TA-40-4,5,12 
TA-40-4.5.12 
TA-40-8 
TA-22-34 
TA-22-34 
TA-22-34 
TA-22-34 
TA-22-34 

: TA-40-4,5,12 
! TA-40-4 I 5 , 12 
: TA-40-4,5,12 

. -  

Readtug. File - 
Safety,. . . . .  

.. . ,. . , . ,~.:;~:. - -  .. ? ~ . . .  .. -I ...... .. I .  
.1 . . . . .  

!.. ?. ..... . .i . i. . .~ : ... .  . .  
. . . . .  

;. :: ... .. .. . .  . .  . .  
. .  .... 
. .  

.. . .  
_ .  
,.. . 

. .  .. 

.. 

~:,.&& ... . . .  

, .. 
.~ 

. .  

. : ... 

.. . . . . . . .  
~ .. . . . . .  



. . . .  . .   he following table is a report of.:* 
amounts- of HE exploded and the dispersal of. 
likely to'.-be regarded as toxic at W-7 sites 

. 
. .  

TOXIC MAhRIAL IN WX-7 SBOTS 

. .  . . . . . . .  . . .  . .  . .  . .  . .  
Estimated 
Quantity . . .  

Where Dispersed 
. . r  . . ~ i .  . . .  . -  . .  

Material 0 
. . . .  . .  . .  . . .  i . . .  . I .  .. :._ 

I .. I. . . .  . . .  
. 

. . ~ .  
:..( . , .- .... . ... 

. .  
EXRlOSiVeS 

. . . . .  . .  
P E W  
Camp: B ' .  

Baratol 
octo1 
TNT 
9502 PBX 
9407 PBX 
TATB 
HNS 
P E W  
RMX 
TATB 
XT% 
9407 PBX 

Metals 

Pb 
sn 
In 

32 
19600 
25000 
3000 
5400 

9 
40 
22 
3 
95 

0.5 
10 
0.5 : 

1 I 

0.1 
0.1 
0.06 

TA-40-4,5,12 
TA-40-15 - 
TA-40-15 -. . - - __ 
TA-40-15 
TA-40-15 
TA-40-15 
TA-40-4,5,12 
TA-40-4 
TA-40-4 
TA-22-34 
TA-22-34 
TA-22-34 
TA-22-34 
TA-22-34 

TA-40-4,5,12 
TA-40-4,5,12 
TA-40-4,5,12 

I . .  
Gaseous .,ex&- 
-&ion :prodact& <. 

'II:'.;. : 
. I 1  ~ . .: . . . . . . .  

. . .  . .. -.. 
: . ..I; :::, ... . . .  ... I1 . . .  ...... ,. . 

I! . ;~ :. 
11 ........ 

<'.  
~ll .. ' . 

... . .:. 
11 

. . . .  ;.. . .  ~ 
. . -  

Vapor .phis.; - 5 
fine partkclee: 

.. . I 1  . :. .. :: 
. I. :..:_ . . .  

. . .  . . . . . .  ;i _''q . .  . ~ : .. ;!..ak . 
... .. . . :  : ~ 

-: .... . . .  . ~. 
I ., I ". >: ~ i__l ... . . . . . . . . . . . .  ~ ~ . .  



. . ~ .  . . . . .  . . . .  . . .  . ' -  . . .  .. 
. .  

. . . . . . .  . .  
MAILSTOP: 950:. . . - : - { -  . .  

. . .  ..-. .; . . .  . .  . . . . . .  . . . . . .  

i 

terialb l i k e l y  to be regarded as  toxic a t  WX-7:si.tetes 

. .  - .  . .  . .  
-. 

. .  
. .  . .  

. .  
.. 

The. fo l lowing t a b l e  is a report  of the  approximate- .:' . . . .~. . . I. 

. .:;.: ._.: amounts. of HE exploded anp the dispersal  of  ~ other'-- 
during July;1980.  

. -  - . .  . ... . 
~. ~. 

~. . . . .  - . .  

Material 

Explosives --. . 
PETN 

9407 PBX 
TAT0 
HNS 
PETN 
HMX 
TATB 
HNS 
9407 PBX 

. .  . .  . . .  . .  
~. ., .. :: . .~. 

TOXIC MATERIAL IN WX-7 SHOTS 
. ~. . . . .  . . . . . .  . . . . .  .~ ~. 

~ . .  - Estimated , 

Quantity : 
! 

. . . . . . . .  Hoar 'Dii ersed-l;:: ithere DhQerSed 
. .  

(9) 
~ - : .  : . .  

. ~. ..: ~. . . . . . . . . . . . . . . . . .  . ... 
14 

396 
570 
126 
20 
5 

15 
0.1 

11 

TA-I 0-4 5 

TA-40-1,5 
TA-40-4 5 
TA-40-4 5 
TA-22-34 
TA- 2 2- 3 4 
TA-22-34 
TA-22-34 
TA-22-34 

Pb 

Sn 
In 

RHD:bjs 



FROM : R. E. Dinegar 

SUBJECT : TOXIC MATERIAL REPORT FOR AUGUST 1980 

SVMWL : WX-7 

MAILSTOP: 950 

The following table is a report of the approximate 
amounts of HE exploded and the dispersal of other materials 
likely to be regarded as toxic at WX-7 sites during 

-2 
-4 -, :. '! 

Augusi 1980. 

TOXIC ~ T E R I A L  IW m-7 snms 

Material 

Exploeives 

PETN 
Camp B 
Baratol 
octo1 
TNT 
GBP-1 
9407 PBX 
TATB 

P E W  
m s  

Pb 
Sn 
In 

RHD:bjs 

Estimated 
Quantity 

( 9 )  

32 
52777 
89013 
5960 
24980 
305 
329 
693 
77 
18 

- Eleading File 
Safety 

0.2 
0.2 
0.1 

Where Dispersed 

TA-40-4.5.12 
TA-40-15 
TA-40-15 
TA-40-15 
TA-40-15 
TA-40-15 
TA-40-4.5.12 

TA-40-4.5.12 
TA-22-34 

TA-40-4r5r9r12.15 

TA-40-4.5r12 
TA-4O-4,Srl2 
TA-40-4.5.12 

How Dispersed 

Gaseous explo- 
sion products 

I 

I 

I 

I 

N 
I 

I 

Vapor plus 
iine particles 

I 

. .  . .. 



I .. . . .  
VIA ' : G. :i.. ieiyf.&;L 
CROY . . R. H. Dinegar 

. 

SVYBOL : m-7 

TOXIC MATERIAL REPORT FOR SEPTEMBER 1980 

MAIL STOP 950 

The following table is a report of the approximate 
amounts o€ HE exploded and the dispersal of other materials 
likely to be regarded as toxic at WX-7 sites during September 
1980. 

TOXIC MATERIAL IN WX-7 SHOTS 

Material 

Explosives 

PETN 
-P B 
Baratol 
TNT 
9407 PBX 
TATB 
HNS 
PETN 
TATB 

Metals 

Pb 
Sn 
In 

Estimated 
Quantity 

(9) 

1172 
9561 
3419 
2700 
530 
434 
199 
71 
312 

0.5 
0.5 
0.2 

Where Dispersed 

TA-40-4r5r15 
TA-4 0-15 
TA-40- 15 
TA-4 0- 15  
TA-40-4.5 
TA-40-5,15 

TA-22-34 
TA-22-34 

TA-40-4 r 5 

How Dispersed 

Gaseous explo- 
sion products 

I 

m 
m 
I, 

I 

I 

" 

TA-4 0- 4 5 I 15 Vapor plus 
TA-40-4.5.15 fine particles 



I W i l l i a m  5 .  Johruon VERIFIED UNCLASSIF~ 
P u B u c L V R u ~  

. EZSGLTS OF E-5 PARTICIPATIOIP 11P EAT0 CAHYOB XXPE2IUXT 

8-5 

?he general outl ine of the haupla par t ic ipa t ion  uam contained 
in the memoraDdpa of 8/13/53. 
the procedures aa described were followed excopt that neither mobile 
air remyling uni t  VIB operated aince meteorological conditionm carried 
the fall-out a- from their ra&ion of comentration. R o w ~ v e r ,  aevaral 
fixed rtationr uere in  the path and provided the information &$wu below. 

#or the particular experiment of 8/14/53, 

Pdl -Wt  f r a y  b 8 U l t 6  

S ta t loq  ?&me LXD 09ed ConwntratioiP 

10 
11 
12 

0915-169 8/14/53 127,500 d / m / f  t2 
0912-1645 8 f 14/53 1,030,000 d/siIf tz 
0902-1650 8/14/53 3,700,000 d/m/ f t  

Ri-Yolume ?il ter Sample 

Sta t ion  . ! t h e  Ban bir Concentration** 

? 1002-1505 8/14/53 1.67 x lo4 uc/X3 

1 

?he activity collected at Station. 7 end .l2 har bean followed 
for decay from which the extrapoletiom noted above were made. 
decay m e r  are attached. The fall-aut trajrm at the other stat ione did 
not contain rufficient ac t iv i ty  t o  be counted-:&e t o  the COUnting q d p -  
meat l imitat ion,  but were monitored. Bp thia teChniQU0, m o m  Y t i T i t y  
wau detected from Station6 7 and 8 uhich dong  with the tray8 reported 
were rdioaatographed. 
avai lable  pending fib dwalopont.  

The 

reaults of the rdiomtography are not 

Each etation war monitored at the time the equipment veil picked 
tap. 0- negligible a c t i v i t y  v(ss found (less than 0.2 mr/hr gamm) 
except at Sta t ion  l2 where the re,adirrg UBI 0.8-1.1 m/hr at 1650 6/14/53. 

YIUlAli s. J o ~ o l o  
Section Leader 
H-5 Test Section 

WSJ/ja . . 

Attachment: 1 
cc: E. I?. Schulte 

P i l e  
. B e t a  a c t i v i t y  u t r apo la t ea  t o  E 15 minuter. 

!be concentration i s  f o r  the period 1405-1505 w i t h  the total  ac t iv i ty  
. extraigoloted t o  the aid-time of t h i r  interval. 



. .  

IUBULTS OF KIHI'IDRINC. YDLIDWING BAY0 EXFERIHEHT OF 8/5/5L 

Lorration a t  3t-Shleld open 



-2- 



The tabulat ion below aontoine the results of mnitor ing  by H-5 Omup fcr the a b -  
j e c t  experbent. 

IDCATION 

&st h d - o p p o s i t e  h a p  
1.2 miles east of prwious reading 
0.2 mile east of prsviaus reading 
kin olte to T o t ~ v i  

Tetavi 
Totad t a  Jctm Stm Rdm & Ek Ouaje Canyon 

sta. 5 
Sta. 5 to Rendija Canyon Gate 

Ben&& Canyon Gate 
Rendija Gate to Spr~taaaen~s  Club 

Sportsmenls Club 

Sportsnanls:&b to &I1 Fields 
Ball Field #2 
Stable Area 
Stable Area t o  HRL Building 

mrhr at  
J I S H X E L D  OPEN 

0m1 
0m8 
1.1 
OmOS+ 

0.02 

0.02 
0m03 

0.03 

0m03 

0.02 

0.06 
0.03 

rReadings so marked w8re talcen from lqoving vehicle ( ~ 3 0  mph) Vith probe QUE- 
pended out t he  window at approximately th ree  fht dff the  road u l th  the ehield open. 
All other reading8 wema taken at the  specific points given and ayay from the vehicle. 



I 

rb 



I 

Two IMS vere made over the Rmdija-OoPje Road following 

the 8nbJect experhsnt. During the first nm (1600-1630) noth- 

ing of significance waa observed excrept that *ut 1-1/2 miles 

east of the Sportamen's Club the needle flnctuated consliderable 

but averaged out om to about 0.05 mrhr a t  3: and shlzld open. 

On the return t r i p  this  area again prodaced the om levele above 

bnekgroand. There is a pumping station here whlch marlred the east- 

ern Umdt of the  activity. The contulnat,lon extended about l/2 

mile to the rest with eariranr padings  of 0.3 =/hr a t  3'. and shield 

open. The reading at  1710 at  the Sportswan's Club waa beCkgroUnda 

rb 



TlwE - 

1sM 
15L2 
1550 
1ss3 
1600 
1603 
1607 
1610 
1615 
1620 
l623 
1625 
1630 
1632 
1635 
1645 
1647 
1655 

rb 

fso C h e l i ~ ,  8-1 Novenber 22, 

W. Sm Johnson, H-5 

The monitoring results fmm the eubjeot experbent are t iablated I 

b e l o w  for your recorch. h i n t s  of contamination were 0.5 - 1.0 mile 
weat of S t a t e  Road & on the Guaje C m p n  Road and 0.2 - 1.2 mile to- 
ward Eapano3.a f r o m  the junc’tion of State Boa& b and 5 m  

Rendija Gate 
Sta. 5 (Rendlja - h j e  Jct.) 
(hraje pumice nine 
0.5 Fules belaw #fne(well-drllling site) 
1.1 PIA- -st Of State Rosd & 
1.0 Hi. -St Of S t a t e  R a d  It 
Om5 Mi. weat of State b a d  h 
State R00d & and Oaarje C-n Road 
T O t . V i  
0.5 M i .  fm Jct. State Roads b & 5 Toward Esp.nol. 
1m2 HI. f r o m  Jct. State Road8 4 QL 5 Toward bpoaOla 
1.9 M i m  from Jct .  State Eb& & Et 5 Toward %panola 

Om2 Mi. from Jct. State Road8 L & 5 Toward bpanolp 
Jet. State Roads b & 5 
Same as 1603 entry 
1.2 H i m  w e s t  State  Road h & Ouajs Road 
Revious looation t o  kndi ja  Gate 

. same a8 1620 entry 

- 

Shield Open Shie ld  Closed 

mild 
Bicsd 
0.05 
0.02 
O mO5-O. 1 
0.2 
0.1 
0.02 . 
Bkgdm 
0006 
0.05 
OmOL 
‘0.075 
0.2 
Bkgd 
0.3 
Bkgd 
Bkgd 

Om02 

0.04 
Om1 
Om1 
Om02 

0.0L 
0 m03 
Om02 
0 .os 
Om1 

O m 1  

U i l l i ~  Sm JOhnSOn . 
Seation Leader 
Teat Operations Section 

. . . . . .. . - . -. .- 



The resdlta obtrined fn'the Raadija-Ooaje area following the 
mbjeat experheat are tabulated b a h t  

0.075 
0.1 
0.4 
0.6. 
1.0 

0.08 
0.05 
0.05 
OOOL 
0.08 
0.6 
1.1 
0.07 

0.3 

Willlam S. Johnson 
action Leader 
T e s t  Operations Seetion 
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CY91 
Stack 
Location & ID 
TA-21-155N 
TA-21-209 
TA-3-16 
TA-3-16 
TA-3-40 
TA-33-86 
TA-35-213 
TA-35-213 
TA-41-4 
TA-55-4 
TA-21-155N 
TA-41-4 
TA-53-3 
TA-53-7 
TA-21-4 
TA-3-29 
TA-3-29 
TA-3-29 
TA-48-1 
TA-48-1 
TA-48-1 
TA-48-1 
TA-48-1 
TA-48-1 
TA-48-AC1 
TA-50-1 
TA-50-1 
TA-50-1 
TA-50-1 
TA-50-1 
TA-50-1 
TA-50-1 
TA-50-37 
TA-50-66 
TA-21-150 
TA-2 1 -257 
TA-21-313 
TA-21-314 
TA-21-314 
TA-21-315 
TA-21-324 
TA-21-4 
TA-21-5 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 

Sheet1 

Los Alamos Alrborne Releases by FacllHy and Isotope 

FE-5 
FE-1.10.12 
FE-14 
FE-16 
FE-25 
FE-6.11 
FE-1 
FE-5 
FE-17 
FE-16 
FE-5 
FE-17 
FE-3 
FE-2 
FE-1 
FE-44 
FE-45 
FE-46 
FE-11 
FE-15 

FE-51 
FE-54 
FE-60 

FE-45.46 

FE-40 
FE-1 
FE-17 
FE-1 
FE-25 
FE-27 
FE-3 

FE-1,2 
FE-1 
FE-1 

FE-2 
FE-1 
FE-7 
FE-1 
FE-1,2 
FE-1 
FE-7 
FE-14 
FE-15 
FE-17 
FE-18 

FE-6 

FE-4 

Total 
Ylcmcurles 
Dlschamed 

3.06E+06 
3.05E+08 
6.01 E+06 
1.99E48 
5.85Ei.04 
2.54E+08 
0.00E+00 
4.30E+00 
3.82E+09 
9.12E+07 
1.55E+07 
2.10E+07 
8.47E+05 
3.95E+04 
2.98E-02 
3.97E+00 
6.70E+00 
3.43E+00 
3.66E+01 
3.66E+01 
2.5OE+O2 

1.62E+00 
9.14Ei00 
7.44E+02 
1.17E+00 
3.40E-02 
1.65E+00 

7.06E-01 

5.00E-02 
6.30E-02 
2.80E-02 

4.80E-02 
1.70E-02 
7.10E-02 

2.50E-02 

1.47E-01 
5.30E-02 
2.22E-01 
6.1 OE-02 
3.60E-02 
6.00E-03 
1.09E-02 
2.18E-01 
O.OOE+W 
1.81 E41 

O.OOE+OO 
0.00E+00 

Page 1 

Total 
ML Of Air 
Dlscharoed 

1.39E+14 
4.38E+14 
1.93E+13 
8.22E+12 
1.24E+13 

’ 1.18E+14 
6.39E+13 
3.78E+14 
3.31E+14 
3.59E+14 
1.39E+14 
3.31 E+14 
2.78E+14 
1.75E+14 
2.24E+13 
5.31E+14 
5.83E+14 
6.87E+14 
8.21E+14 
7.48E+14 
6.85E+14 
2.05E+13 
9.24E+13 
5.04E+13 
l.O8E+14 
2.80E+14 
3.86E+13 
6.71 E+14 
8.17E+13 
2.08E+14 
6.05€+13 
3.81E+13 
1.70E+14 
7.21 E+12 
2.82E+14 
2.36E+13 
4.1 OE+14 
2.1 2E+14 
3.04E+14 
4.51 E+14 
9.50E+13 
2.24E+13 
2.78E+14 
2.24E+14 
8.06E+14 
1.12E+14 
2.25E+14 

lootom 

H-3 (GAS) 
H-3 (GAS) 

H-3 (GAS) 
H-3 (GAS) 
H-3 (GAS) 
H-3 (GAS) 
H-3 (GAS) 

H-3 (GAS) 
H-3 (GAS) 

H-3 (GAS) 

H-3 (HTO) 
H-3 (HTO) 
H-3 (HTO) 
H-3 (HTO) 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 

MFP MFP J B’ 
MFP - \  
MFP 

MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 



TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 . 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-35-7 
TA-35-7 
TA-35-7 
TA-48-1 

. TA-48-1 
TA-48-1 
TA-48-1 
TA-48-1 
TA-50-1 
TA-50-1 
TA-50-1 
TA-50-1 
TA-50-1 
TA-50-1 
TA-50-1 
TA-50-37 
TA-50-66 
TA-50-69 
TA-50-69 
TA-50-69 
TA-54-2 
TA-54-2 
TA-55-4 
TA-55-4 
TA-219 
TA-2 1 -4 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-35 
TA-3-66 
TA-48-1 
TA-48-RCl 
TA-3-102 
TA-3-102 

FE-19 
FEPl 
FE-28 
FE-29 
FE-30 
FE-31 
FE-32 
FE-33 
FE-34 
FE-35 
FE-44 
FE-45 
FE-46 
FE-48 
FE-2 
FE-7 
FE-8 
FE-15 
FE-4546 
FE-51 
FE-54 
FE-60 
FE-1 
FE-17 
FE-2 
FE-25 
FE-27 
FE-3 

. FE-6 
FE-12 
FE-1 
FE-1 
FE-2 
FE-3 
FE-1 
FE-2 
FE-15 
FE-16 
FE-6 
FE-3 
FE-20 
FE-22 
FE-23 
FE-24 
FE-26 
FE-27 
FE-1.2 
FE-10 . 

FE-11 

FE-18,21,22,2 
FE-25 

FE-40 

Sheet1 

1.72E+01 

2.43E+00 
9.1 1 E+OO 

1.28E-01 

l.lOE-02 
3.00E-02 
3.60E-01 
9.43E-01 
1.00E-02 
2.50E-02 
1.87E-01 
1.33E-01 
4.91 E-02 
3.10E-03 
7.60E-01 
4.63E-01 
0.00E+00 
4.72E-01 
l.llE-O1 

O.WE+OO 
0.00E40 
3.00E-03 
O.OOE+OO 

1.36E+00 
O.OOE+OO 
O.WE+OO 

5.00E-03 

1.00E-02 
5.00E-03 
O.OOE+OO 
O.WE+OO 
O.OOE+OO 
0.00E40 
O.OOE+OO 
2.00E-03 
4.30E-02 
7.65E-01 
1.23E+00 
7.27E41 
1.93E+01 
2.09E-01 
2.6OE-01 
1.58E+02 
4.48E+00 
1.96E-01 
2.80E-01 
1.35E-01 
6.93E-01 
O.OOE+OO 
O.WE+W 
1.48E+00 
3.38E-03 

Page 2 

7.84E+14 
1.08E+14 
6.26E+14 
7.63E+14 
6.1 8E+13 
8.17E+13 
5.93E+14 
7.58E+14 
1.46E+14 
8.60E+13 
5.31E+14 
5.83E+14 
6.87E+14 
1.56E+13 
1.74E+14 
9.30Ecl3 
4.86E+13 
7.48E+14 
6.85€+14 
2.05E+13 
9.24E+13 
5.04E+13 
2.80E+14 
3.86E+13 
6.71 E+14 
8.17E+13 
2.08E+14 
6.05E+13 
3.81 E+13 
1.70E+14 
7.21 E+12 
1.08E+13 
1.39E+14 
1.34E+13 
9.85E+12 
4.76E+13 
2.1 4E+13 
3.59E+14 
2.56E+14 
2.94E+14 
5.00E+14 
1.23€+14 
6.34E+14 
4.29E+14 
1.02E+14 
9.91 E+13 
1.59E+14 
1.00E+14 
8.21E+l4 
1.08E+14 
9.35E+13 
1.70E+13 

PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 

PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
u-235 
u-235 
u-235 
U-235 
U-235 
u-235 
u-235 
u-235 
U-235 
u-235 
u-235 
u-235 
u-238 
U-238 

pu . 



I I 

TA-3-141 
TA-3-141 
TA-3-141 
TA-3-66 
TA-3-66 
TA-3-66 
TA-3-66 
TA-3-66 
TA-2-9 
TA-53-1 
TA-48-RC1 
TA-53-3 
TA-53-7 
TA-43-1 
TA-43-1 
TA-43-1 
TA-43-1 
TA-53-3 
TA-53-7 
TA-48-RC1 
TA-48-RC1 
TA-40-RC1 
TA-48-RCl 
TA-48-RC1 
TA-48-RC1 
TA-4&RCl 
TA-48-RC1 
TA-48-RC1 
TA-53-7 
TA-53-7 
TA-53-3 
TA-53-3 
TA-539 
TA-539 
TA-53-3 
TA-53-3 
TA-53-3 
TA-53-3 
TA-53-3 
TA-53-3 
TA-53-3 
TA-53-3 
TA-53-3 
TA-53-3 
TA-53-3 
TA-53-3 
TA-53-3 
TA-53-3 
TA-53-3 

CY90 TA-3-29 
TA-3-29 

FE-10 

FE.9 
FE-13 
FE-24 
FE-26.27 
FE-8 
FE-9 

FE8 

OWR 

FE-40 
FE-3 

FE-16 

FE-2 
FE-10 
FE-12 
FE-34 
FE-9 
FE-3 
FE-2 
FE4O 
FE-40 
FE-40 
FE-40 

FE-40 
FE-40 
FE-40 
FE-40 

FE-40 

FEZ 
FE-2 
FE-3 
FE-3 
FE-3 
FE-3 
FE-3 
FE-3 
FE-3 
FE-3 
FE-3 
FE-3 
FE-3 
FE-3 
FE-3 
FE-3 
FE-3 
FE-3 
FE-3 
FE-3 
FE-3 

FE-14 
FE-15 

Sheet1 

4.17E-01 
1 SE-01 
1.42E+W 
4.67E41 
2.57E41 
1.41 €41 

2.66E+W 
1.20E40 
2.03E48 
0.00E40 
1.78E+05 
5.71 E+10 
1.17E48 
2.38E40 
1.06E+01 
2.13E+00 
1.88E+W 
3.55E+04 
1.15E41 
8.72E+04 
7.23E+02 
6.83E+02 
2.56E+03 
9.00E+01 
2.49E43 
1.29E+03 
8.30E44 
1 .WE42 
7.62E+00 
3.89E+W 
1.94E+04 
2.00E43 
6.01 E 4 3  
1.13E+00 
7.69E+00 
3.56E+02 
9.67E-01 
4.45E42 
1.12E41 
3.1 1E+00 
5.85E+03 
2.83E40 
2.74E+02 
1.95E+01 
6.30E+02 
7.24E+Ol 
1.09E42 
5.56E+01 
2.05E+02 

0.00E40 
0.00E40 

2.94E+14 
2.1 4E+14 
2.59E+14 
4.67E+14 
4.1 3E+13 

' 1.90E+12 
2.54E+14 
4.81 E+14 
1.14E+13 
1.69E+14 
1.08E+14 
2.78E+14 
1.75E+14 
1.73E+14 
2.1 5E+14 
2.04E+14 
1.79E+14 
2.78E+14 
1.75E+14 

1.55E+14 
. 7.96E+14 

U-238 
U-238 
U-238 
U-238 
U-238 
U-238 
U238 
U-238 
AR-41 
CU-67 
GMAP 
GIMAP 
G/MAP 
p132 
P-32 
p132 
P-32 
PNAP 
PNAP 
a5-72 
a5-73 
a5-74 
BR-77 
BR-82 
CD-109 
RH-105 
5e-75 
TE-132 
BE-7 
5e-75 
BE-7 
BR-76 
BR-82 
c0-57 
c0-58 
CR-51 
IR-192 
MN-52 
MN-54 
NA-22 
NA-24 
os-185 
RB-83 
5c-46 
5c-47 

-SE-75 
TA-182 
TL-202 
V-48 

PU 
PU' 
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Sheet1 

TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 . 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-21-150 
TA-21-257 
TA-21-313 (3W) 
TA-21-314 (3E) 
TA-21-314(4W) 
TA-21-315(5W) 
TA-21-324 
TA-21-4 (HC) 
TA-21-5 
TA-35-7 
TA-35-7 
TA-35-7 
TA-48 
TA48 
TA-48 
TA48 
TA-48 
TA-50 
TA-50 
TA-50 
TA-50 
TA-50 
TA-50 
TA-50 
TA-50-37 
TA-50-66 
TA-50-69 

. TA-50-69 
TA-50-69 
TA-54 RM EXH 
TA-54 Process 
TA-55 NIS 
TA-55 SIS 
TA3-29 
TA-3-29 
TA-3-29 
TA-3-29 
TA-3-29 

FE-17 
FE-18 
FE-19 
FE-21 
FE-28 
FE-29 
FE-30 

FE-32 
FE-33 
FE-34 

FE-44.45.46 

FE-1 

FE-31 

FE-35 

VFE-48 

FE-4 
FE-2 
FE-1 
FE-7 
FE-1 
FE-1 
FE-1 
FE-7 
FE-2 
FE-7 
FE-8 
FE-15 

FE-51 
FE-54 
FE-60 
FE-1 
FE-2 

FE45.46 

FE-3 
FE-6 
FE-17 
FE-25 
FE-27 
FE-1 , 

FE-1 
FE-1 
FE-2 
FE-3 
FE-1 
FE-2 
FE-15 
FE-16 
FE-20 
FE-22 
FE-23 
FE-24 
FE-26 

7.00E-03 
0.00E+00 
1.97E+01 
1.30E-02 
4.08E-01 
6.29E-01 
1.00E-02 
2.30E-02 
1.82E-01 
O.WE+OO 
O.OOE+W 

5.64E-01 
500E43 
2.10E-02 

O.OOE+OO 
3.31 E01 
1.26E-01 

3.30E-02 

3.60E-02 

3.80E-02 
1.20E-02 
5.30E-02 
2.84E-01 
7.09E-01 

7.00E-03 

2.23E-01 

1.79EOl 

1.25E40 

0.00E+00 
O.MIE+M) 
5.00E-03 
1.40E-02 
8.80E-02 
2.00E-03 
3.00E-05 
2.OOE43 
1 SOE-02 

0.00E+W 
O.OOE+OO 
1 AOE-02 
9.00E-03 
0.WE+00 
4.00E-03 
O.OOE+OO 
8.40E-02 
1.91 E41 
2.77E-01 
0.00E+00 
3.80E-02 
1.39E+02 
5.28E+00 
1.27E-01 

1.1 4E+14 
1.43E+14 
7.46E114 
9.63E+13 
6.15E+14 
6.19E+14 
5.1 9E+13 
0.57E+13 
5.94E+14 
7.20E+14 
8.66E+13 
8.88E+13 
1.59E+15 
1.40E+13 
2.64E+14 
2.34E+13 
2.1 9E+14 
1.86E+14 
2.72E+14 
1.45E+14 
8.65E+13 
2.30E+13 
2.81E+14 
1.75E+14 
9.14E+13 
3.65E+13 
7.33E+14 
6.66E+14 
1.92E+13 
1.01 E+l4 
4.76E+13 
2.34E+14 
6.02E+14 
3.94E+13 
3.26E+13 
1.75E+13 
7.34E+13 
1.29E+14 
1.69E+14 
1.01 E+12 
1.25E+13 
1.44E+14 
1.45E+13 
8.53E+12 
3.66E+13 
1.65E+14 
2.60E+14 
5.20E+14 
4.64E+13 
6.12E+14 
4.14E+14 
1.04E+14 ’ 

PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU . 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU . 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
PU 
U-235 
U-235 
U-235 
U-235 
U-235 
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TA-3-29 FE-27 
TA-3-35 FE-l,2 
TA-3-66 FE-10 
TA-21-3(MAIN) FE-6 
TA-21-4 (MAIN) FE-3 
TA-48 
TA-48 . 
TA-3-66 
TA-3-66 
TA-3-66 
TA-3-66 
TA-3-66 
TA-3-102 
TA-3-102 
TA-3-141 
TA-3-141 
TA-3-141 
TA-3-29 
TA-2 1 -4 (HC) 
TA-48 
TA-48 
TA-48 
TA-48 
TA-48 
TA-48 
TA-48 
TA-50 
TA-50 
TA-50 
TA-50 
TA-50 
TA-50 
TA-50 
TA-50-37 
TA-50-66 
TA-3-16 
TA-3-16 
TA-3-40 
TA-21-155N 
TA-21-209 
TA-33-86 
TA-35-TSL213 
TA-35-TSL213. 
TA-41-4 
TA-55 S/S 
TA-21-155N 
TA-41-4 
TA-53 WNR 
TA-53 MAIN ST 
TA-53 
TA-53 
TA-53 

FE-11 
FE-40 
FE-8 
FE-9 
FE-13 
FE-24 
FE-26 
FE-20 
FE-25 
FE-6 
FE-9 
FE-10 

FE-1 
FE-11 
FE-15 
FE-40 

FE-44.45.46 

FE-45.46 
FE-51 
FE-54 
FE-60 
FE-1 
FE-2 
FE-3 
FE-6 
FE-17 
FE-25 
FE-27 
FE-1 
FE-1 
FE-14 
FE-16 
FE-25 
FE-5 (TSTA) 
FE-1, 10. 12 
FE-6. 11 
FE-1 
FE-5 
FE-17 
FE-16 
FE-5 (TSTA) 
FE-17 
FE-2 
FE-3 
FE-3 
FE-3 
FE-3 

Sheet1 

2.64E-01 
5.10E-02 
3.43E-01 
2.76E+01 
1.56Ei-01 

1.60E-02 
3.93E+00 
2.54E-01 
4.03E+01 

3.85E+00 
7.93E-01 
1.12E-01 

2.51 E41 
8.00E-02 
3.89E+01 

3.53E+01 
2.38E+01 
5.94E+02 
7.97E+01 

1.44E+00 
3.07E+02 
1.75E+00 
1.46E+00 
3.00E-02 
5.00E-02 
0.00E+00 

1 .%E-01 
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1.201 €+OB 
2.353E+08 
2.288E+08 
5.330€+08 
2.249E+08 

5.092 
0.003 
0.009 
1.457 
0.001 
0.042 
0.005 
0.01 1 
0.738 

25.127 
0.496 
0.841 
0.426 
0.056 
0.31 8 
0.792 
0.022 
0.091 
0.003 
1.574 
0.241 
0.021 
0.056 
1.794 
0.004 
0.088 
0.165 
0.205 
0.281 
0.148 
0.743 
0.004 
0.059 
1.848 
0.003 
0.551 
0.56 

16.277 
0.026 

0 
0.233 
0.166 
1.578 
4.059 
3.21 1 
0.138 
0.169 
0.069 
0.95 

4.033 
1.111 
2.305 

Pu-239 
P~-238/239 
P~-238/239 
P~-238/239 
P~-238/239 
Pu-238/239 
P~-238/239 
PU-238/239 
,Pu-239 
Pu-239 
Pu-238/239 
P~-238/239 
Pu-238 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
P~-238/239 
P~-238/239 

Pu-239 
Pu-239 
Pu-239 
Pu-239 
P~-238/239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 

Pu-239 

Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
U-235/238 
U-233238 
U-233238 
U-235/238 
U-233238 
U-233238 
U-235 
U-238 
U-238 
U-235 
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Sheet1 

TA-3-66 (N) FE-13 

TA-3-66 (WC) FE-24 
TA-3-102 FE-20 
TA-3-141 (N) FE-6 
TA-3-141(NW) FE-9 
TA-3-141 (SW) FE-10 
TA-21-3 (S) FE-1 

TA-214 (S) FE-1 
TA-46-31 FE-43 
TA-48-1 (S) FE-11 ,12,13 

TA-48-1 (N) FE-15, 16 
TA-3-29 (Wg. 9) 

TA48-1 (S) FE-11,12.13 
TA-48-1 (N) FE-15.16 

TA-48-1 (COW W! FE-4546 

TA-48-1 (NE) FE-54 
TA-50-1 (NE) FE-1 
TA-50-1 (SE) FEZ 
TA-50-1 (S) FE-3 
TA-3-16 
TA-3-34 FE-52 
TA-9-21 (E) 
TA-21-5 (SR) 
TA-21-209 FE-10 
TA-33-86 FE-6 
TA-35-2 (S) FE-11 

TA-3-29 (Wg. 9) 
TA-21-257 (Pug h 
TA-43-1 FE-9 
TA43-1 FE-10 
TA43-1 FE-11 
TA-43-1 FE-12 
TA-43-1 FE-14, 16 
TA-43-1 FE-24 
TA-53 FE-3 
TA-3-66 FE-13 
TA-3-66 FE-26 
TA-53 FE-3 

TA-3-66 (NW Cor FE-26 

TA-21-3 (Incin) FE-1 

TA48-1 (Hot Cell 

TA-21-4 (Hot Cell FE-1 

TA-48-1 (Hot Cell) 

TA-48-1 (Alpha k l  FE-51 

TA-2-9 Omega 

TA-53 FE-16 

CY77 Stack 
Location & ID 
TA-3-29 Wg. 2(S) FE-15 
TA-3-29 Wg. 2(N) FE-14 
TA-3-29 Wg. 3(S) FE-19 

4.914E+08 
5.824E96 
2.925€+07 
8.853E+07 
2.067E+08 
2.756€+08 
4.394E+08 
2.951 E+08 
8.671 E 4 6  
3.120E+08 
1.240E+07 
8.827E4 
5.876E+07 
7.670E+08 
2.626€+09 
2.964E+07 
8.827E+08 
7.670E+08 
5.876E+07 
7.254E+08 
3.653E+07 
1.147E+08 
3.497E+08 
6.240€+08 
2.136E+07 

2.227E+07 
2.400€+07 
2.740E46 
2.067E+08 
1 .O82E+08 
1.285E+08 
1.300E+07 
2.626E+09 
1.760E+07 
1.755E+08 
1.063E48 
2.639E+08 
2.548E+08 
1.768E+08 
2.483E+06 
2.087E48 
4.914E+08 
5.824E+06 
2.158€+08 
2.158E+08 

4.446E-06 

Gross 
Volume fM3l 

3.614E+08 
6.851 E+O8 
6.552E+08 

153 
0.052 
1.364 
2.608 
0.168 
8.981 
0.983 

256 
0.979 

48.41 5 
25.344 
3.171 
0.015 
8.038 

403 
1.027 

176 
1 72 

15.505 
802 

0.684 
2.417 

19.378 
18.508 
2.032 

9.980E+07 
O.WOE+OO 
2.600E+06 
1.300E+05 
7.147E+07 
1.778E+lO 
6.757E+08 
2.392E+08 

81 
0.034 
8.76 

9.223 
20.958 
14.026 
32.374 
0.045 

1.1 68E+11 
1898 

' 2.467 
0.191 

0 

Activltv 
1.209 
1.478 

13.558 

U-238 
U-238 
U1238 * 
U-235/238 
U-235/238 
U-235/238 
U-235/238 
U-235 
U-235 
U-235 
U-238 
U-235 
U-235 
U-235 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
Ar41 
1-131 
Am-241 
P-32 
P-32 
P-32 
P-32 
P-32 
P-32 
C-1 1 .N-l3,0-15. Ar-. 
Th-234 
Th-234 
~ e '  
6e7 

IsotoDe 
PU-23W39 
P~-238/239 
PU-238/239 
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Sheet1 

TA-3-29 Wg. 5(S) FE-28 
TA-3-29 Wg. 5(N) FE-29 
TA-3-29 Wg. 7(S) FE-33 
TA-3-20 Wg. 7(N) FE-32 
TA-3-29 Wg. 9 
TA-3-29 Wg. 2 FE-17 
TA-3-29 Wg. 2 FE-18 
TA-3-29 Wg. 3 FEZ1 
TA-3-29 Wg. 5 FE-30 
TA-3-29 Wg. 5 FE-31 
TA-3-29 Wg. 7 FE-34 
TA-3-29 Wg. 7 FE-35 
TA-21-2 (E) 
TA-21-2 (W) 
TA-21-3 (E) 
TA-21-3 (W) 
TA-21-4 
TA-21-4 (Hot Cell) 
TA-21-5 (E) 
TA-21-5 (W) 
TA-21-5 (SR) 
TA-21-5 (530) 
TA-21-5 (530 Hood) 
TA-21-150 
TA-21-324 
TA-35-7 (SE) FE-7 
TA-35-7 (NE.C.) FE-3 
TA-35-7 (NE) FE-6 
TA-35-7 (SE.C.) FE-8 
TA-35-7 (S) FE-2 
TA-43-1 FE-9 
TA-43-1 FE-10 
TA-43-1 FE-11 
TA-43-1 FE-12 
TA-43-1 FE-14, 16, 17 
TA-43-1 FE-24 
TA-48-1 FE-54 
TA-48-1 (Core) FE-45.46 

TA-50-1 (NE) FE-1 
TAdO-I (SE) FE-2 
TA-50-1 (S) FE-3 

TA-3-29 Wg. 3(N) FE-20 
TA-3-29 Wg. 4(S) FE-24 
TA-3-29 Wg. 4(N) 'FE-23 
TA-3-29 Wg. 3 FE-22 
TA-3-29 Wg. 4 FE-26 
TA-3-29 Wg. 4 FE-27 
TA-3-35 (W) FE-1.2 
TA-3-66 (NW) FE-7,8 
TA-3-66 (NE) FE-9 

TA-48-1 (Alpha) FE-51 

TA-54 (Main Stack) 

8.021 E+08 
3.458E+08 
2.522E+08 
8.138E4 
2.626E+09 
7.683E+07 
1.833E+08 
1.547E+08 
7.T74Ec07 
9.165E+07 
1.716E+08 
1.469E+08 
3.016E48 
3.328E+08 
1.586E+08 
2.639E48 
2.236E+08 
3.71 8E+07 
3.744E+08 
2.951E+08 
1.781 E+07 
4.524E+07 
2.119Ec07 
2.808E+O8 
1.91 1 E+08 
5.01 8E+07 
1.898E48 
5.629E+07 
4.186E+07 
1.252E+08 
1.755E+08 
1.063E48 
2.639E+08 
2.548E+O8 
1.768E48 
2.483E+06 
1.147E+O8 
7.254E4 
3.653E+07 
3.497E+08 
6.240E+08 
4.628E47 
2.484E+05 
5.269E+08 
4.433E4 
6.175E+08 
1.269E+08 
1.586E+08 
1.201 E+08 
2.353E+08 
2.288E+08 
5.330E+08 

7.868 
0.233 
0.103 
0.913 
6.370 
0.033 
0.161 
0.958 
0.120 
0.138 
0.247 
0.067 
1.563 
0.842 
0.580 
0.472 
0.265 
2.164 
0.606 
1.379 
0.193 
0.938 
0.286 
0.522 
0.182 
0.123 
0.254 
0.235 
0.082 
0.125 
0.428 
0.243 
0.433 
0.412 
3.134 
0.004 , 

0.032 
8.328 
0.021 
4.312 
1.329 

64 
0.003 

11.255 
7.148 

15.422 
0.888 
0.406 
0.309 
2.364 
3.52 

1.799 

PU-238/239 
PU-238/239 
PU-238/239 
PU-238/239 
PU-239 
PU-238/239 
PU-2381239 
PU-238/239 
PU-238/239 
PU-238/239 
PU-238/239 
P~-238/239 
PU-239 

PU-238/239 
Pu-238/239 
PU-238 
Pu-239 
PU-239 
Pu-239 
Pu-239 
PU-239 
Pu-239 
P~-238/239 
PU-238/239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-238M39 
Pu-239 
Pu-239 
Pi-239 
PU-239 
PU-239 
Pu-239 
PU-239 
PU-239 
PU-239 
Pu-239 
Pu-239 
PU-239 
U-235/238 
11-235'238 
U-239238 
U-235/238 
U-235J238 
U-235'238 
U-235 
U-238 
U-235/238 

PU-239 
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Sheet1 

TA-3-66 (SE) FE-1, 10 
TA-3-66 (N) FE-13 

TA-3-66 (WC) FE-24 
TA-3-102 FE-20 
TA-3-141 (N) FE-6 
TA-3-141 (NW) FE-9 
TA-3-141 (SW) FE-IO 
TA-21-3 (S) 

TA-21-4 (S) 
TA-21-155 (NE) 
TA-21-155 (NW) 
TA-21-155 (SE) 
TA-21-155 (SW) 
TA-46-31 (N) FE-41 
TA-46-31 (S) FE-25 
TA-46-31 (Sw) FE-26 
TA-46-31 (W) FE-44 
TA-48-1 (S) FE-ll,12.13 

TA-48-1 (N) FE-15,16 
TA-329 (Wg. 9) 

TA-48-1 (S) FE-l1,12.13 
TA-48-1 (N) FE-15,16 

TA-366 (NW Comer) 

TA-21-3 (Inch) 

TA-48-1 (Hot Cell) 

TA-21-4 (Hot Cell) 

TA-48-1 (Hot Cell) 
TA-48-1 (Core W! FE-45,46 
TA48-1 (Alpha U FE-51 
TA-48-1 (NE) FE-54 
,TA-50-1 (NE) FE-1 
TA-50-1 (SE) FE-2 
TA-50-1 (S) FE-3 
TA-3-16 
TA-3-34 FE-52 
TA-9-21 (E) 
TA-21-5 (SR) 
TA-21-209 FE-10 
TA-33-86 FE-6 
TA-35-2 (S) FE-11 
TA-53 (N) 
TA-53 (S) FE-4 

TA-3-29 (Wg. 9) 
TA-43-1 FE-9 
TA-43-1 FE-10 . 
TA-43-1 FE-11 
TA-43-1 FE-12 
TA-43-1 FE-14. 16. 17 
TA-43-1 FE-24 

TA-2-9 Omega 

TA-53-1 (D Wing) 
TA-53 FE-3 

7.839E+08 
4.914E+08 
9.113E+06 
2.925E47 
8.853E+07 
2.067E+08 
2.756E+08 
4.394Ec08 
2.951 E+08 
8.671 E+06 
3.1 2OE+O8 
1.084E+07 
8.520E+06 
1 .WE+07 
1.840E+07 
3.648E+05 
2.676E+OB 
5.096E+06 
1.368E+05 
8.827Ec08 
5.876E+07 
7.670€+08 
2.626E+09 
3.718E+07 
8.827E+08 
7.670E+08 
5.876E+07 
7.254E+08 
3.653ET07 

3.497E+08 
6.240E+08 
4.628E+07 
4.453E48 
2.227E+07 
2.400E+07 
1.781 E+07 

‘2.067E+O8 
1.060E+08 
1.104E+08 
2.650E+06 
1.71 3E+06 
1.300E+07 
2.629E+09 
1.755Ei-08 
1.063E+08 
2.639E48 
2.548€+08 
1.768E+08 
2.483E+06 
1.992E+08 
1.528E+08 

1.147E-08 

3.888 
280 

0.41 3 
3.332 
0.238 
5.39 

0.956 
264 
4.22 

48.288 
0.083 
0.003 
0.002 
0.02 

0 
0.003 
0.001 

0 
32.547 
0.512 
22.13 

481 
3.259 

567 
251 
58 

1310 
1.695 
4.074 

31.661 
43.084 
1 1.063 

4.000E+08 
0.000E+00 
2.600E+06 
3.31 2E+06 
1.300E+08 
3.695E+10 
7.856E+08 
2.366E+08 
5.300E+07 
3.147E+08 

88 
41.045 
25.471 

82 
60.49 

95 
0.352 
0.005 

4.765E+10 

0.177 

- U-235 
U-238 
U-238 
U-238 
U-235/238 
U-235/238 
U-235/238 
U-235/238 
U-235 
U-235 
U-235 
U-235 
U-235 
U-235 
U-235 
U-238 
U-238 
U-235 
U-238 
U-235 
U-235 
u-235 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 

MFP 
MFP 
MFP 
MFP 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
Ar-41 
1-1 31 
P-32 
P-32 
P-32 
P-32 
P-32 
P-32 
Be’ 
C-1 1, N-l3,0-15, AI 

MFP 
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Sheet1 

TA-3-66 FE-13 
TA-3-66 FE-2627 
TA-53 FE-3 
TA-53 FE-16 

CY76 Stack 
Locatlon & ID 
TA-3-29 Wa. 21s) " . .  
TA-3-29 Wg. 2(N) 
TA-3-29 Wg. 3(S) 
TA-3-29 Wg. 5(S) 
TA-3-29 Wg. 5(N) 
TA-3-29 Wg. 7(S) 
TA-3-29 Wg. 7(N) 
TA-3-29 Wg. 9 
TA-3-29 Wg. 2 FE-17 
TA-3-29 Wg. 2 FE-18 
TA-3-29 Wg. 3 FE-21 
TA-3-29 Wg. 3 FE-30 
TA-3-29 Wg. 5 FE-31 
TA-3-29 Wg. 7 FE-34 
TA-3-29 Wg. 7 FE-35 
TA-21-2 (E) 
TA-21-2 (W) 
TA-21-3 (E) 
TAP1 -3 (W) 
TA-21-4 

TA-21-5 (E) 
TA-21-5 (W) 
TA-21-5 (SR) 
TA-21-5 (530) . 
TA-21-5 (530 Hood) 
TA-21-150 

. TA-21-324 

TA-21-4 Hot Cell 

TA-35-7 (SE) 
TA-35-7 (NE.C.) 
TA-35-7 (NE) 
TA-35-7 (SE.C.) 
TA-35-7 (S) 
TA-43-1 FE-9 
TA-43-1 FE-10 
TA-43-1 FE-11 
TA-43-1 , FE-12 
TA-43-1 FE-14. 16, 17 
TA-43-1 FE-24 
TA-48-1 FE-54 
TA-48-1 (Core) 
TA-48-1 (Alpha) 
TA-50-1 (NE) 
TA-50-1 (SE) 
TA-50-1 (S) 

Volume IM31 
3.516E+O8 
8.592E+08 
6.678E48 
8.403E+08 
4.173E+08 
4.287E+08 
4.730E+08 
2.677E+09 
l.O€6E+08 
2.108E48 
1.577E+08 
2.055E+08 
2.020E48 
2.073E+08 
2.097E+08 
3.074Ei08 
3.392E+08 
1.617E48 
2.690E+08 
2.279E+08 
3.790E47 
3.816E+08 
3.008E48 
1.815E+07 
4.61 1 E+07 
2.160E+07 
2.862E+08 
1.948E+08 
5.115E+07 
1.935E48 
5.737E+07 
4.267E+07 
1.276E+08 
1.789E+08 
1.084E+08 
2.690E+08 
2.597E48 
1.082E+08 
2.530E46 
1.080€+08 
7.394E+08 
3.723E+07 
3.564E+08 
6.360E48 
4.71 7E+07 

4998 
195 

0.31 1 
0.005 

Total 
Activihr 

0.064 
0.479 

27.970 
1.343 
0.051 
0.214 
0.100 
8.147 
0.400 
0.070 
0.214 
0.099 
0.072 
0.112 
0.156 
0.786 
0.883 
0.796 
5.63 

0.446 
0.179 
0.648 
0.513 
0.193 
0.218 
0.130 
1.362 
0.372 
0.085 
0.380 
1.464 
0.023 
0.420 
0.180 
6.391 
0.225 

' 0.203 
0.723 
0.001 
0.094 
4.901 
0.025 
0.396 
0.423 
0.283 

Th-234 
Th-234 
00' 
~ e '  

Isotone 
PU-238/239 
PU-238/239 
PU-238/239 
PU-238/239 
PU-2381239 
P~-238/239 
P~-238/239 
PU-239 
PU-238/239 
P~-238/239 
PU-238/239 
PU-238/239 
PU-238/239 
PU-238/239 
PU-238/239 
Pu-239 
Pu-239 
PU-238/239 
PU-238/239 
PU-238 
PU-239 
PU-239 
Pu-239 
Pu-239 
PU-239 
PU-239 
P~-238/239 
P~-238/239 
Pu-239 . 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
P~-238/239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 

Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 

Pul239 
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Sheet1 

TA-3-29 Wg. 3 (N) 
TA-3-29 Wg. 4 (S) 
TA-3-29 Wg. 4 (N) 
TA-3-29 Wg. 3 FE-22 
TA-3-29 Wg. 4 FE-26 
TA-3-29 Wg. 4 FE-27 
TA-3-35 (W) 
TA-3-66 (NW) 
TA-3-66 (NE) 
TA-3-66 (SE) 
TAG-66 (N) 
TA-3-66 (NW Comer) 
TA-3-66 (WC) 
TA-3-102 
TA-3-141 (N) 
TA-3-141 (NW) 
TA-3-141 (SW) 
TA-21-3 (S) 

TA-21-4 (S) 
TA-21-155 (NE) 
TA-21-155 (NW) 
TA-2!-155 (SE) 
TA-21-155 (SW) 
TA-46-31 (N) 
TA-46-31 (S) 
TA-46-31 (SW) 

TA-48-1 (S) 

TA-48-1 (N) 
TA-3-29 (Wg. 9) 

TA-48-1 (S) 
TA-48-1 (N) 

TA-21-3 (Inch.) 

TA-46-31 (W) 

TA-48-1 (Hot Cell) 

TA-21-4 (Hot Cell) 

TA-48-1 (Hot Cell) 
TA-48-1 (Core Wg.) 
TA-48-1 (Alpha Wg.) 
TA-48-1 (NE) 
TA-50-1 (NE) 
TA-50-1 (SE) 
TA-50-1 
TA-3-16 
TA-9-21 (E) 
TA-21-5 (SR) 
TA-21-209 
TA-33-86 
TA-35-2 (S) 
TA-53 (N) 
TA-2-9 Omega 
TA-3-29 (Wg. 9) 
TA-43-1 FE-9 

5.737E+08 
4.518E+08 
6.294E48 
1.293E+08 
1.617E+08 
1.225E48 
2.398E+08 
2.332E48 
5.433E+08 
7.990E+08 
5.009E+08 
9.288E+06 
2.981 E+07 
9.023E+07 
2.107E+08 
2.809E+08 
4.479E48 
2.828E+08 
8.838E+06 
3.180E+08 
3.591 E+W 
2.822E+07 
3.41 9E+07 
6.095E+07 
5.81 4E+05 
1.1 38E+07 
8.122E46 
5.814E+05 
8.997E48 
5.989E47 
7.818E+08 
2.867E+09 

8.997E+08 
7.818E+08 
5.989E+07 
7.394E+08 
3.723€+07 
1.080E48 
3.564E+08 
6.360E48 
4.717€+07 

2.400E+07 
1.444E+07 
2.1 07E+08 
9.319E+07 
1.193E+08 
2.447E+06 
1.325E47 
2.677E+09 
1.789E+08 

3.790E47 

Unknown 

13.399 
14.873 
9.645 
1.135 
0.142 
0.81 8 

18.992 
11.981 
5.275 
6.801 

269 
0.166 
1.340 
3.516 
0.305 
4.069 
1.569 

724 
2.267 

142 
0.956 
0.092 
0.675 
0.275 

0 
0.010 
0.300 
0.000 
3.702 
0.214 

108 
415.0 
0.550 

1 49 
157 

15.31 5 
906 

0.270 
3.187 
6.833 

20 
0.649 
0.000 

1.292E+08 
2.054E+05 
9.480E+07 
1.349E+09 
1.657€+09 
1.71 1 E+O8 
3.392E+08 

300 
11.849 

U-235/238 
U-235I238 
U-235/238 
U-2351238 
U-235/238 
U-235/238 
U-235 
U-238 . 
U-235I238 
U-235 
U-238 
U-238 
U-238 
U-235~238 
U-238 
U-238 
U-238 
U-235 
U-235 
U-235 
U-235 
U-235 
U-235 
U-235 
U-238 
U-238 
U-235 
U-238 
U-235 
U-235 
U-235 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 

1-1 31 
P-32 

Ar-41 
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Sheet1 

TA-43-1 FE-10 
TA-43-1 FE-11 
TA-43-1 FE-12 
TA-43-1 FE-14. 16. 17 
TA-43-1 FE-24 
TA-53-1 (D Wing) 
TA-53 FE-3 
TA-3-66 FE-13 
TA-3-66 FE-26.27 

CY75 Stack 
Location (I ID 
TA-3-29 Wg. 2(S) 
TA-3-29 Wg. 2(N) 
TA-3-29 Wg. 3(S) 
TA-3-29 Wg. 5(S) 
TA-3-29 Wg. 5(N) 
TA-3-29 Wg. 7(S) 
TA-529 Wg.7(N) 
TA-3-29 Wg. 9 
TA-3-29 Wg. 2 FE-17 
TA-3-29 Wg. 2 FE-18 
TA-3-29 Wg. 3 FE-21 
TA-3-29 Wg. 3 FE-30 
TA-3-29 Wg. 5 FE-31 
TA-3-29 Wg. 7 FE-34 
TA-3-29 Wg. 7 FE-35 
TA-21-2(€) 
TA-21-2 (W) 
TA-21-3(E) 
TA-21-3(W) 
TA-21-4 
TA-21-4 Hot Cell 
TA-21-5 (E) 
TA-21-5(W) 
TA-21-5 (SR) 
TA-21-5 (530) 
TA-21-5 (530 Hood) 
TA-21-150 
TA-21-324 
TA-35-7 (SE) 
TA-35-7 (NE.C.) 
TA-35-7 (NE) 
TA-35-7 (SE.C) 
TA-35-7 (S) 
TA-43-1 FE-9 
TA-43-1 FE-10 
TA-43-1 FE-11 
TA-43-1 FE-12 
TA-43-1 FE-14, 16, 17 
TA-43-1 FE-24 
TA-48-1 (N) 
TA-48-1 (Core) 

1.084E+08 
2.690Ed 
2.597E+08 
1.802E+08 
2.531 E+06 

2.158E+08 
5.009E+08 
9.288E+06 

Gross 
Volume (Mal 

3.430€+08 
8.570E+08 
6.460E+08 
8.270E+08 
4.160E+08 
4.380E+08 
4.280E+08 
26.26E+08 

0.33Ei8 
0.64Ec8 
0.48E+8 
0.66Ea 
0.64E+8 
0.64E4 
0.65E+8 

2.780E+08 
3.870E+08 
1.820E+08 
3.340E+08 
2.660E+08 

0.48E+8 
3.740E+08 
3.530E+08 

0.1 6E+8 
0.72E+8 
0.21 E+8 

2.830E+08 
2.020E+08 

0.43E+8 
1.870E+08 

0.48E+8 
0.40E+8 

1.670€+08 
1.770E+08 
1.470E+08 
2.610E+08 
2.580E+08 
1.820E+08 

0.05E+8 
7.400E+08 
6.980E+08 

Unknown 

4.939 
16.883 
12.836 
26.800 
0.191 
0.000 

5.890E+09 
2451 

80 - Total 
Activitv 

0.480 
0.090 

206.000 
0.410 
0.040 
0.830 
0.130 
2.630 
0.000 
0.010 
0.220 
0.000 
0.010 
0.000 
0.010 
0.250 
0.270 
0.180 
0.500 
2.82 
0.08 
0.37 
0.32 
0.5 

3.75 
. 1.07 

0.48 
0.46 
0.07 
4.28 

1.2 
0.01 
0.35 
0.88 
0.28 
0.26 
0.13 
0.09 

eo.01 
7.92 
4.33 

P-32 
P-32 
P-32 
P-32 
P-32 
MAP 
C-11, N-13. 0-15 
Th-234 
Th-234 

Isotope 
P~-238/239 
P~-238/239 
P~-238/239 
Pu-238/239 
PU-238/239 
P~-238/239 
Pu-238/239 
Pu-239 
P~-238/239 
P~-238/239 
P~-238/239 
P~-238/239 
Pu-238/239 
Pu-238/239 
P~-238/239 
Pu-239 
Pu-239 
P~-238/239 
Pu-238/239 
Pu-238 
Pu-239 
Pu-239 
PU-239 
PU-239 
PU-239 
Pu-239 
P~-238/239 
PU-238/239 
PU-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
PU-238/239 
Pu-239 
Pu-239 

PU-239 
PU-239 
Pu-239 
Pu-239 

Pu-239 
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Sheet1 

TA-48-1 (Alpha) 
TA-50-1 (NE) 
TA-50-1 (SE) 
TA-50-1 (S) 
TA-3-29 Wg. 3(S) 
TA-3-29 Wg. 3(N) 
TA-3-29 Wg. 4(S) 
TA-3-29 Wg. 4(N) 
TA-3-29 Wg. 3 FE-22 
TA-3-29 Wg. 4 FE-26 
TA-3-29 Wg. 4 FE-27 
TA-3-359 (W) 
TA-3-66 (NW) 
TA-3-66 (NE) 
TA-3-66 (SE) 
TA-3-66(N) 

TA-3-66 (WC) 
TA-3-102 
TA-3-141(N) 
TA-3-141 (NW) 
TA-3-141 (SW) 
TA-21-3 (S) 

TA-21-4 (S) 
TA-21-155(NE) 
TA-21-155 (NW) 
TA-21-155 (SEI . 

TA-21-15qSW) 
TA-46-31 (N) 
TA-46-31 (S) 
TA-46-31 (SW) 
TA-46-31 (W) 
TA-48-1 (S) 

TA-3-66 (NW Corner) 

TA-21-3 (Inch) 

TA-48-1 (Hot Cell) 

.TA-21-4 (Hot Cell) 

. TA-3-29 (Wg. 9) 

TA-48-1 (S) 
TA-48-1 (N) 

TA-48-1 ( C O ~  Wg.) 

TA-50-1 (NE) 
TA-50-1 (SE) 
TA-50-1 (S) 
TA-3-216 
TA-9-21 (E) 
TA-21-5 (SR) 
TA-2 1-209 
TA-33-86 
TA-35-2 (S) 

TA-48-1 (Hot Cell) 

TA-48-1 (Alpha Wg.) 

TA-2-9 Omega 

0.22E+8 
3.700€+08 
5.730E+08 

0.44E+8 

5.940€+08 
4.61OE+08 
6.220E+08 

0.39Ec8 
0.49E4 
0.37E+8 

2.420E+08 
3.980E48 
5.670E+08 
8.010E+08 
5.060E+08 

0.12Ei8 
0.34Ed 

1.620EcOB 
2.050E+08 
2.760E+08 
4.440E+08 
2.150E+08 

0.09E+8 
2.990E+08 

0.57E+8 
0.44E4 
0.46E+8 

0.59+8 
0.01 E+8 

0.091 E 4  
0.09€+8 

0.001 E+8 
8.9WE+08 

0.71 E+8 
26.3€+8 
0.48E4 

8.900E+08 
7.400€+08 

7.000E+08 
0.22E+8 

3.700€+08 
5.700E+08 

0.44E4 

0.24E+9 
O. l lE4  
2.14E4 
0.94€+8 

1.330E+08 
0.1 3E+8 

31.9E-14 

0.71 E 4  

Unknown 

co.01 
1.07 
2.58 
0.46 
209 
18.4 
27.6 
11.2 
0.1 4 
0.04 
0.09 
4.9 

11.7 
0.62 
1.12 
109 

0.71 
1.09 
4.1 

0.04 
2.40 
0.75 
647 
1 .n 

43 
2.05 
15.2 
11.9 
0.29 
0.01 
0.23 
0.27 

co.01 
3.38 
0.06 
184 
1.44 
80.1 
333 
0.71 
308 

0.22 
18.5 
22.8 
0.88 

22E+8 
0 
0 

306E+6 
3478E+6 
2394E+6 
237E+6 

PU-239 
Pu-239 
Pu-239 
PU-239 
P~-238/239 
U-2351238 
U-235/238 
U-235/238 
U-235/238 
U-233238 
U-235/238 
U-235 
U-238 
U-235/238 
U-235 
U-238 
U-238 
U-238 
U-235/238 
U-238 
U-238 
U-238 
U-235 
U-235 
U-235 
U-235 
U-235 
U-235 
U-235 

U-238 
U-235 
U-238 
U-235 
U-235 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
H-3 
H-3 
H-3 
H-3 
H-3 
H-3 

u-238 

Ar-41 
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Sheet1 

TA-3-29 (Wg. 9) 
TA43-1 FE-9 
TA-43-1 FE-10 
TA-43-1 FE-11 
TA-43-1 FE-12 
TA-43-1 FE-14.16.17 
TA-43-1 FE-24 

TA-3-66 (FE-13) 
TA-3-66 FE-26,27 

TA-53-1 D Wing 

CY74 Stack 
Locatlon & ID 
TA-3-29 Wg. 2(S) 
TA-3-29 Wg. 2(N) 
TA-3-29 Wg. 3(S) 
TA-3-29 Wg. 5(S) ~ 

TA-3-29 Wg. 5(N)  
TA-3-29 Wg. 7(S) 
TA-3-29 Wg. 7(N) 
TA-3-29 Wg. 9 
TA-21-2(E) 
TA-21-2(W) 
TA-21-3 (E) 
TA-21-3 (W) 
TA-21-4 
TA-21-4 Hot Cell 
TA-21-5(E) 
TA-21-5(W) 
TA-21-5 (SR) 
TA-21-5 (530) 
TA-21-5 (530 Hood) 
TA-21-150 
TA-21-324 
TA-35-7 (SE) 
TA-35-7 (NE.C.) 

TA-3-29 Wg. 3(N) 
TA-3-29 Wg. 4(S) 
TA-3-29 Wg. 4(N) 
TA-3-35 (W) 
TA-3-66 (NW) 
TA-3-66 (NE) 
TA-3-66 (SE) 
TA-3-66(N) 

TA-3-66 (WC) 
TA-3-102 
TA-3-141 (N) 
TA-3-141 (NW) 
TA-3-141 (SW) 
TA-21-3 (S) 

TA-35-7 (NE) 

TA-3-66 (NW Comer) 

26.26E4 
1 .i7OE+08 
1.470E+08 
2.610E+08 
2.580E4 
1.820E+08 

1.670E+03 
2.270E+08 
4.210E+06 

0.04E+8 

Gross 
Volume fM3) 

6.090E+08 
6.100E48 
6.910E48 
4.140E+08 
6.380E48 
2.970E+08 
6.21 OE48 

26.3E+8 
2.530E+08 
4.280E+08 
2.000E48 
3.910E+08 
3.000E+08 

0.58€+8 
3.680E+08 
3.980E+08 

0.14E+8 
0.16Ei8 
0.03E+8 

2.810€+08 
2.1 OOE+O8 
1.300E+08 
1.400E48 

0.50E+8 
5.*0E+08 
4.960E+08 
6.560E+08 
2.500E+08 
5.900E4 
6.00E+08 
7.80E+08 
5.20E+08 
0.16E+8 

3.95€+08 
2.40E+08 
1.30Ei08 
2.70€+08 
4.40€+08 
2.40Ei08 

1358 
8 

4.84 
14.7 
15.2 
6.3 

0.05 
co.01 
6538 
24.3 

Actlvitv 
2.6 
2.5 
333 
1 28 
56 

125 
81 
17 

0.4 
1 

0.5 
0.3 
0.6 
0.2 
0.3 
0.4 
0.2 
0.2 

<0.01 
0.9 
0.7 
0.7 
5.9 
1.3 

42.6 
59.5 
11.8 
1.2 

14.8 
7.8 
2.9 

44.2 
1 .8 
2.4 
8.9 
0.7 
2.1 
1.7 

559 

1-131 . 
P-32 
P-32 
P-32 
P-32 
P-32 
P-32 
MAP 
Til-234 
Th-234 

Isotooe 
Pw238/239 
PU-238/239 
PU-238/239 
PU-238/239 
P~-238/239 
P~-238/239 
PU-238/239 
Pu-239 
Pu-239 
Pu-239 
P~-238/239 
PU-238/239 
Pu-238 
PU-239 
PU-239 
PU-239 
Pu-239 
PU-239 
Pu-239 
PU-238/239 
PU-238/239 
Pu-239 
Pu-239 
Pu-239 
U-235/238 
U-235/238 
U-235/238 
U-235 
U-238 
U-235/238 
U-235 
U-238 
U-238 
U-235/238 
U-235/238 
U-238 
U-238 
U-238 
U-235 
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Sheet1 

TA-21-3 (Incin.) 
TA-21-4 (S) 
TA-21-155 (NE) 
TA-21-155(NW) 
TA-21-155 (SE) . 
TA-21-155 (SW) 

TA-46-31 (S) ' 
TA-46-31 (SW) 
TA-3-29 Wg. 3(S) 
TA-3-29 Wg. 7(S) 
TA-3-29 Wg. 5 (S) 
TA-3-29 Wg. 7 (N) 
TA-3-29 Wg. 5 (N) ' 

TA-35-7 (SE.C) 
TA-35-7(S) 
TA-43-1 FE-9 ' 

TA-43-1 FE-10 
TA-43-1 FE-11 
TA-43-1 FE-12 
TA-43-1 FE-14.16 
TA-43-1 FE-24 
TA-48-1 (N) 

TA-46-31 (N) 

TA-48-1 (Core) 
TA-48-1 (Alpha) 
TA-50-1 (NE) 
TA-50-1 (SE) 
TA-50-1 (S) 
TA-48-1 (S) 

TA-3-2901yg. 9) 

TA-48-1 (S) 
TA-48-1 (N) 

TA-48-1 (Hot Cell) 

TA-21-4 (Hot Cell) 

TA-48-1 (Hot Cell) 
TA-48-1 (Core Wg.) 
TA-48-1 (Alpha Wg.) 
TA-50-1 (NE) 
TA-50-1 (SE) 
TA-50-1 (S) 
TA-9-21 (E) 
TA-21-5 (SR) 

TA-35-2(S) 

TA-3-29 Wg: 9 

TA-43-1 FE-10 
TA43-1 FE-11 
TA-43-1 FE-12 
TA-43-1 FE-14. 16 
TA-43-1 FE-24 

TA-33-86 

TA-2-9 Omega 

. TA-43-1 FE-9 

0.1 E+8 
2.80E+08 
0.57E4 
0.58E+8 
0.75E4 
0.57E+8 

0.006E4 
0.080E+8 
O.IXE4 

48.3E-14 
42.1E-14 
31 .OE-14 
13.OE-14 
8.8OE-14 
0.42E4 
0.34E+8 

1.70E+08 
1.95E+08 
2.59E+08 
2.63E+08 
1 .WE+08 
0.05€+8 

7.20€+08 
6.60E+08 
0.09€+8 

3.10E+08 
6.50E+08 

0.5E+8 
8.80EM8 
0.79E4 
26.3E+8 
OSEE4 

8.80E+08 
7.20E+08 
O.j'9E+8 

6.60E+08 

3.10 O.?? +08 
6.50E+08 
0.54E+8 
0.24E4 

No discharge 
0.87EM 

1.4OEh 
0.12E+8 
26.3E4 

1.78E+08 
1.95E+08 
2.59E+O8 
2.63€+08 
1 .89E+O8 
0.05E4 

2.1 
37.5 
0.9 
0.1 
0.1 
0.2 

4.01 
0.3 
0.1 
333 
125 
128 
81 
56 
0.1 

<0.01 
1 

2.2 
1.4 
1.5 
0.8 

4.01 
16.6 
7.3 

Q.O1 
0.7 
1.2 
2 

1.2 
0.06 
342 
2.9 

79.2 
554 
3.9 
304 
0.1 

34.1 
52 
2.2 

1.30E+06 
0 

5916E+6 
1400E+6 

3.12E46 
4734 
11.9 
9.6 

19.7 
22.6 
10.4 
0.1 

U-235 
U-235 
U-235 
U-235 
U-235 
U-235 
U-238 
U-238 
U-235 
PU-238/239 
PU-2W239 
PU-238/239 
P~-238/239 
PU-238/239 
PU-239 

PU-238/239 
Pu-239 
PU-239 
PU-239 
PU-239 
Pu-239 
Pu-239 
PU-239 
PU-239 
PU-239 
PU-239 
Pu-239 
U-235 
U-235 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
MFP 

Pu-239 

H-3 
H-3 
H-3 ' 

H-3 

1-131 
Ar-41 

P-32 
P-32 
P-32 
P-32 
P-32 
P-32 
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Sheet1 

TA-53-1 (D Wing) 

CY73 Stack 
Location & ID 
TA-35-7 (SE) 

TA-35-7(NE) 
TA-35-7 (SE) 
TA-35-7 (S) 
TA-41-4 
TA-43-1 (C.) 
TA-43-1 (W) 

TA-48-1 (N) 

* TA-35-7 (NE.C.) , 

TA-43-1 (E) 

TA-48-1 (Cora) 
TA-48-1 (Alpha) 
TA-50-1 (NE) 
TA-50-1 (SE) 
TA-50-1 (S) 
TA-3-29 Wg. 3(N) 
TA-3-29 Wg. 4(S) 
TA-3-29 Wg. 4 (N) 
TA-3-35 (W) , 

TA-3-66 (NW) 
TA-3-66 (NE) 
TA-3-66 (SE) 
TA-3-66 (N) 

TA-3-102 
TA-3-141 (N) 
TA-3-141 (NW) 
TA-3-141 (SW) 
TA-21-3 (S) 

TA-21-4(S) 
TA-21-155 (NE) 
TA-21-155 (NW) 
TA-21-155 (SE) 
TA-21-155 (SW) 
TA-46-1 (E) 
TA-46-16 (TC-1) 

TA-3-66 (NW Comer) 

TA-21-3 (Inch) 

TA-~~-I~(TC-~) 
TA-46-31 (NE) 
TA-46-1 (SE) 
TA-48-1 (S) 

TA-3-29 (Wg. 9) 

TA-48-1 (S) 
TA48-1 (N) 

TA-48-1 (Hot Cell) 

TA-21-4 (Hot Call) 

TA-48-1 (Hot Cell) 
TA-48-1 (Cora Wg.) 

2.19E+08 

Gross 
Volume (M3) 

1.1 OE+08 
1.40E+08 
5.20E+07 
4.40E+07 
3.20€+07 
3.70E+08 
1.80E+08 
3.00E+06 
1.30E+08 
7.20E+08 
6.80E+08 
9.00E+06 
3.90E+08 
5.30E+O8 
4.00E+07 
5.55E+08 
5.1 OE+08 
6.86Ec08 
2.50E+08 
6.00E+08 
6.1 OE+W 
8.20E+OE 
5.20E+08 
1.60E+07 
2.50E+08 
2.00E+08 
2.80E+08 
4.50E+08 
2.40E+08 
1.00E+07 
2.80E+08 
5.70E+07 
5.80E+07 
7.50E+07 
5.70E+07 
4.00E+08 
1.90E+06 
2.60E+O6 
4.00E+06 
5.00E+06 
8.90E+08 
8.20E47 
2.64E+O9 
5.80E+07 
8.90E+08 
7.20E+08 
8.20E+07 
6 . 8 0 E 4  

<0.01 

Actlvitv 
0.5 
0.9 
0.6 
0.3 

0.05 
1.52 
0.22 

<0.01 
0.25 
13.7 
6.1 

0.01 
1.1 
1.3 

0.09 
55.5 
209 
27 

18.3 
72 

97.6 
26.2 
57.2 

1.6 
9.8 

3 
4.5 

11.3 
840 
1 .e 

61.6 
2.5 
0.2 
0.4 
1.1 

0.17 
0.97 
0.91 
0.09 
0.03 

1.8 
0.16 

12804 
1 

32.9 
698.4 

0.9 
285.6 

MAP 

IsotoDe 
Pu-239 ' 

Pu-239 
Pu-239 
Pu-239 
Pu-239 
P~-238/239 
P~-238/239 
Pu-239 
Pu-238/239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
Pu-239 
U-235 
U-233/238 
U-235/238 
U-235 
U-238 
U-235/238 
U-235 
U-238 
U-238 
U-235/238 
U-238 
U-238 
U-238 
U-235 
U-235 
U-235 
U-235 
U-235 
U-235 

U-235 
U-235 
U-235 
U-235 
U-235 
U-235 
U-235 

u-235 

MFP 
MFP 
MFP 
MFP 
MFP 
MFP 
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Sheet1 

TA-48-1 (Alpha Wg.) 
TA-50.1 (NE) 
TA-50-1 (SE) 
TA-50-1 (S) 
TA-9-21 (E) 
TA-21-5 (SR) 
TA-33-86 
TA-35-2(S) 
TA-41-4 
TA-2 Omega 
TA-2- Omega 
TA-2 Omega 
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DESIGN OF VENTILATION AND AIR CLEANING SYSTEMS 
FOR THE NEW LOS ALAMOS PLUTONIUM FACILITY* 
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W. McNeese, W. Eberhard t ,  N. Laushkin** 
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Ab s t r a c  t 

The Los Alainos S c i e n t i f i c  Labora tory’s  new plutonium f a c i l i t y  
w i l l  conform t o  AECM Appendix 6301-Part 11, S e c t i o n  H-Minimum Design 
Criteria f o r  N e w  Plutonium Fac i l i t i es .  The g love  box process  exhaust  
a i r  is  f i l t e r e d  through three or f o u r  stages of HEPA f l l ters .  The de- 
s i g n  of t h i s  m u l t i - s t a g e  f i l t e r  i n s t a l l a t i o n  i s  shown with a method of 
in -p lace  t e s t i n g  of each stage i n d i v i d u a l l y .  A g love  box f i l t e r  hold- 
er  and the in-p lace  t e s t  procedure i s  descr ibed.  Qeneral room a i r  
from plutonium work areas Is r e c i r c u l a t e d  a t  t h e  ra te  of eight  a i r  
changes per hour  wi th  a 10% fresh a i r  make-up. The f i l t e r  plenums for 
t h e  r e c i r c u l a t e d  a i r  are designed t o  permi t  In-p lace  t e s t ing  of  each 
of t h e  two f i l t e r  stages. 

I. I n t r o d u c t i o n  

The plutonium f ac i l l t l e s  at  t h e  Los Alamos S c l e  t l f i c  Lab s5e;y (LASL) are used f o r  work on t h e  two major I s o t o p e s ,  q39Pu and 
of t h e  man-made element  plutonium. The programs encompass many phases 
of plutonium r e s e a r c h  and development i n  suppor t  o f  s e v e r a l  AEC pro- 
j e c t s .  

The co re  of t h e  present f a c i l i t i e e  was c o n s t r u c t e d  i n  1944-45 by 
moving i n  used warehouse b u i l d i n g s  and i n s t a l l i n g  t h e  equipment need- 
ed. Over the years there have been r e v i s i o n s  t o  improve t h e  safety 
and o p e r a b i l i t y .  However, fo l lowing  t h e  f i re  a t  t h e  Rocky F l a t s  
P l a n t ,  a review of t h e  f a c i l i t i e s  Indica ted  t h a t  a c o n s i d e r a b l e  pro- 
gram of fu r the r  upgrading was needed t o  provide  for t h e  l e v e l  of f i r e  
p r o t e c t i o n  desired.  Subsequent ly ,  an  ad hoc committee of AEC and con- 
t r a c t o r  pe r sonne l  developed AECM Appendix 6301 Part 11, S e c t i o n  H-Mln- 
i m u m  Design Criteria for New Plutonium F a c i l i t i e s  which not  on ly  es- 
t ab l i sh  requi rements  for f i r e  p r o t e c t i o n ,  bu t  a l s o  requi rements  f o r  
r a d i a t i o n ,  hea l th ,  and safety p r o t e c t i o n  for t h e  worker and p r o t e c t i o n  
t o  t h e  environment.  The F luo r  Corpora t ion ,  a C a l i f o r n i a  process-  
e n g i n e e r i n g  firm, was ..igagod t o  make a conceptua l  design of a new fa- 
c i l i t y  or n re-do of t h e  e x i s t i n g  f a c i l i t y  t o  meet these c r i t e r i a .  
T h e i r  s t u d y  concluded t h a t  e new f a c i l i t y  could be c o n s t r u c t e d  a t  
about t h e  same c o s t  as r edo ing  t h e  e x i s t i n g  f a c i l i t y ;  f u r t h e r ,  t h e r e  
would be s u b s t a n t i a l l y  less impact on t h e  o p e r a t i o n s  i f  a new f a c i l i t y  
were b u i l t .  The d e s i g n  of t h e  new LASL plutonium f a c i l i t y  has been 
e s s e n t i a l l y  completed and c o n s t r u c t i o n  has been started. 

*Work suppor ted  by t h e  U. S. Atomic Energy Commiselon. 
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This paper w i l l  b e  l l m i t p d  t o  a d i s c u s s i o n  of t h e  des ign  and pro- 
cedures t h a t  w i l l  conform t o  t h e  Minimum Design Criteria r e q u i r i n g  
" t h e  f i l t r a t i o n  sys t em s h a l l  b e  des!.gned t o  allow reliable in-place 
t e s t i n g  of h i g h  e f f i c i e n c y  f i l t e rs  and ease of replacement ."  The f i l -  
t e r  systems that w i l l  be  descr ibed  are t h e  process  exhaust  systems f o r  
glove boxes and t h e  room a i r  r e c i r c u l a t i o n  systems. 

11. Process  Exhaust 

The design of t h e  process  exhaust system is  most important  be- 
cause of t h e  n e c e s s i t y  t o  confine t h e  high l e v e l  of contaminat ion.  
The first s t e p  i n  t h e  process  exhaust a i r  c l ean ing  i s  t h e  f i l t e r  a t  
t h e  glove box. The c r i te r ia  r e q u i r e s  that  Ita h i g h  e f f i c i e n c y  f i l t e r  
be i n s t a l l e d  as c l o s e  as pract ical  t o  t h e  source  t o  minimize t h e  con- 
tamina t ion  of duct  work." It is important t h a t  t h i s  f i l t e r  be easily 
replaced and r e l i a b l y  in-place tested even though t h e  cr i ter ia  does 
not  permit  t a k i n g  creri?'.t for t h i E  f i l t e r  i n  t h e  c a l c u l a t i o n  of t h e  
number of f i l t e r  etaget! r equ i r ed  f'or a i r  c leaning .  

glove box f i l t e r  holder .  The 953 nun (8" )  round HEPA f i l t e r  w i l l  be 
in t roduced  a t  t h e  t o p  of t h e  c y l i n d r i c a l  ho lde r  and pushed I n t o  t h e  
p o s i t i o n  as shown us ing  t h e  spacer  or pusher.  The f i l t e r  and t h e  
pusher each have gaskets at t h e  t o p  and bottom f o r  s e a l i n g  aga lna t  t h e  
wall of t he  holder .  The design of t h e  gaske t  permits movement of the  
p i eces  whi le  main ta in ing  a s a t i s f a c t o r y  seal. To replace t h e  f i l t e r ,  
a new f i l ter  and pusher  are Introduced at  the  t o p  of t h e  holder  and 
the  old f i l t e r  and pusher  are fo rced  i n t o  t h e  g love  box f o r  disposal .  
The t o p  of the  holder  I s  t i g h t l y  sealed. 

been limited because of t h e  high l e v e l  of contaminat ion i n  t h e  boxes. 
The connect ing of t he  smoke gene ra to r  t o  the  glove box and t h e  i n s e r -  
t i o n  and removal of t es t  probes can r e su l t  i n  t h e  spr-eed of contamina- 
t i o n  t o  t h e  room, also,  t h e  l i g h t  s c a t t e r i n g  chamber of  t h e  test 
equipment may become s e r i o u s l y  contaminated. The t e s t i n g  of t h e  f i l -  
ter  i n  t h e  ho lde r  tlhown elLmlnates many of  these problems. 

F igure  2 shows a schematic of t h e  in-place t e a t  method. The 
g love  box f i l t e r  w i l l  be t e s t e d  as fo l lows:  (I) A temporary cover  
w i l l  be p l a c t d  over  t h e  f i l t e r  holder  opening i n t o  t h e  giove box. 
( 2 )  A temporary duct  w i l l  be i n s t a l i e d  on t h e  f i l t e r  h o l d e r  o u t s i d e  of 
t h e  glove box. ( 3 )  A i r  w i l l  be drawn through t h e  temporary duc t  and 
f i l t e r  by t h e  procecls exhaust system. (4) The t e a t  a e r o s o l  w i l l  be 
introduced i n t o  t h e  duc t  and a f t e r  a s u i t a b l e  mixing dev ice  t h e  hi- 
t i a l  concen t r a t ion  w i l l  be determined. ( 5 )  The p e n e t r a t i o n  w i l l  be 
measured downstream of t h e  f i l t e r .  

The compartmental izat ion of the  new plutonium f a c i l i t y  resul ted 
i n  four separate process  exhaust systems of less t h a n  .Y5 m3/s ( 2 0 0 0  
CFM) each. F igure  3 shows a achematic of t he  f i l t e r  i n i t u l l q t i o n  pro- 
ces s  exhaust  sys tem.  The des ign  c o n s i s t s  of two glove box t y p e  enclo-  
s u r e s  connected back-to-back pe rmi t t i ng  up t o  f o u r  staged of HEPA 

Figure  1 shows t h e  schematic of t h e  des ign  developed for t h e  

In-place t e s t ing  HEPA f i l t e rs  i n s t a l l e d  i n s i d e  g love  boxes has 
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filters. Each stage w i l l  have two 24 x 24 x 12" HEPA f i l ters  w i t h  
space a v a i l a b l e  i f  required f o r  an add i t iona l  f i l t e r  i n  each stage. 
The f i l t e rs  w i l l  be  changed b y  normal glove box procedures and t h e  
contaminated f i l t e r  w i l l  be removed from t h e  glove box by accepted 
bagging out techniques.  This  method of changing f i l t e r s  w i l l  e l imln- 
a t e  complicated procedures r e q u i r e d  when personnel e n t e r  h i g h l y  con- 
taminated f i l t e r  plenums. 

The f i g u r e  a lso shows the  arrangemcnt of t h e  permanently in-  
stalled ductwork t h a t  w i l l  be uoed t o  in-place t t s t  each f i l t e r  
stage. Blank f langes  a r e  used  i n  t h e  tes t  duct i n s t ead  of  valves  t o  
remove the  uncer ta in ty  tha t  could r e s u l t  from leaky  valves  during ln-  
place t e s t i n g .  More important 1:; t h a t  t h e  pos i t i ve  shut-off of a 
blarrk f lange w i l l  completely el lminate  t h e  p o s s i b i l i t y  of bypsssing a 
f i l t e r  bank through t h e  test ductwork during normal operat ions.  

The 203 mm (8" )  round test duct w i l l  pelomit in-place t e s t i n g  a t  
approximately t h e  normal rate of  flow. Each process exhaust system 
w i l l  have a p a r a l l e l  100% capaci ty  redundant i n s t a l l a t i o n  w i t h  sepa- 
rate exhaust blowers. One f i l t e r  i n e t a l l a t i o n  can be i s o l a t e d  and 
tes ted wlthout i n t e r rup t ion  of t h e  flow i n  t h e  process exhaust sys -  
tem. The f i l t e r  i n s t a l l a t i o n  t o  b e  t e s t e d  is valved o f f  from t h e  pro- 
cess  exhaust and by removal of s p e c i f i c  b l a n k  f langes  i n  t h e  t e s t  duct 
each f i l t e r  stage can be in-place tested. 

DOP aerosol  w i l l  be  introduced i n t o  t h e  test duct and after mixing the  
aerosol  concentrat ion I n  t h e  challenge atmosphere w i l l  be measured. 
A temporary cover, such as a sheet of p l a s t i c ,  w i l l  be used t o  blank 
o f f  t h e  2nd stage t o  d i r e c t  t he  flow i n t o  the tes t  duct where t h e  pen- 
e t r a t i o n  of t h e  1st stage can b e  measured. 

There l e  a good chance t h a t  the glove box containing t h e  first 
bank o f  HEPA f i l t e r s  w l 3 . 1  become contaminated because t h e  poss ib ly  
highly contaminated process exhaust w i l l  have passed through only t h e  
first stage of f i l t e r s .  Ths t e a t  a i r  Is, therefore: ,  passed through 
t h e  fou r th  Stage of f i l ters  befoi-e being diecharged t o  t h e  atmosphere. 

Figure 5 shows t h e  pos i t ion ing  of t h e  valves  and blank f langes  
f o r  tes t ing the  2nd s tage  of f i l t e r s .  The concentrat ion of t h e  DOP 
aerosol  i s  measured as before.  The flow i s  d i r e c t e d  through t h e  2nd 
&age of f l l t e r e ,  around t h e  3rd and 4 t h  stage.6 and t h e  pene t ra t ion  
i a  measured af ter  the  blower. 

Figures 6 and 7 show t h e  a i r  flow f o r  in-place t e s t i n g  t h e  3rd 
and 4th stages of f i l ters .  
penetrat ion are measured a t  the same loca t ions  as when t e s t i n g  the  2nd 
stage 

able in-place t e s t i n g  and ease of replacement. 

Figure 4 shows the  flow f o r  t e s t i n g  t h e  first f i l t e r  stage. The 

The i n i t i a l  aerosol  concentrat ion and the  

The process exhaust system should s a t i s f y  t h e  c r i t e r i a  for r e l i -  
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111. Room A i r  

The only re ference  i n  t h e  AEC Design Criteria t o  room a l r  t h a t  is 
p e r t i n e n t  t o  t h i s  d i scuss ion  states, I'A p a r t i a l  r e c i r c u l a t i n g  v e n t i l a -  
t i o n  s y s t e m  s h c l l  be considered f o r  economic and safety reasons ;  how- 
eve r ,  such systems s h a l l  be designed t o  preclude t h e  e n t r y  of enclo- 
su re  exhaust i n t o  room a i r  r e c i r c u l a t i n g  system." 

The room a i r  i n  t h e  opera t ing  a r e a  of t h e  LASL new plutonium fa- 
c l l i t y  w i l l  be r e c i r c u l a t e d  a t  a rate of eight a i r  changes per hour 
wi th  an approximate 10% f resh  a i r  make-up. The r e c i r c u l a t e d  a i r  w i l l  
be f i l t e r ed  through twc stages of HEPA f i l ters .  The a i r  exhausted 
from chemical fume haods and the  10% of room a i r  t h a t  is not r ec i r cu -  
lated w i l l  a l s o  bc f i l t e r e d  thpough two stages of HEPA f i l ters  before  
being d1schargs.d t o  t h e  atmosphere. The compartmentalization of t h e  
f a c i l i t y  has made i t  poss ib l e  t o  s i z e  t h e  room r e c i r c u l a t i o n  f i l t e r  
plenu s and t h e  room air  bleed-off f i l t e r  plenums for  approximately 

system w i l l  have two f i l t e r  plenum handling 50% of t h e  t o t a l  compart- 
ment a i r  flow. The bleed-off sys t ems  w i l l  have two f i l t e r  plenums 
w i t h  each s i z e d  f o r  100% of the required normal a i r  flow. 

Figure 8 i s  a schematic of t he  t y p i c a l  room a i r  r e c i r c u l a t i o n  
plenum or LI bleed-off plenum, In  t h e  a c t u a l  des ign ,  there w i l l  be 
d i f f e rences  i n  each system, such as cool ing  c o i l s  I n  t h e  r e c i r c u l a t i o n  
plenums and not I n  t h e  bleed-off plenums. But f o r  t h e  purposes of in-  
p lace  f l l t e r  t e s t i n g ,  t h e  same methods and procedures w i l l  be follow- 
ed. The f lgureshows t h e  flRnged openings w i t h  b l i n d  covers i n  p lace  
for  normal opera t ions .  Temporary duc t s  w i l l  be i n s t a l l e d  on the  open- 
ings f o r  t he  in-place t e s t l n g .  The duc t s  w i l l  be 609 mm (24")  i n  dla- 
meter al lowing t e s t i n g  at  approximately 50s of t h e  normal rate of 
flow. 

9.4 m f /s (20000 CFM) o r  less. Thus,  each compartment r e c i r c u l a t i o n  

Two methods of in t roducing  t h e  DOP ae roso l  t o  t h e  plenum a r e  con- 
templated. The first method I s  t o  introduce t h e  ae roso l  by way of a 
room exhaust duct  i n  t h e  operut ing a rea .  Figure 9 shows t h e  flow f o r  
t e s t i n g  t h e  1st stage of f i l t e rs .  A temporary cover is placed over 
t he  exhaust from t h e  plenum and the  flow of a i r  w i l l  bypase t h e  2nd 
s t age  through a temporary duct .  The penet ra t ion  I s  nieesured a f t e r  t h e  
blower. Figure 10 shows the t e s t i n g  of t h e  2nd stage with t h e  DOP ae- 
r o s o l  introduced I n  t h e  opera t ing  area. The i n i t i a l  conccnt ra t lcn  and 
pcne t r a t lon  w i l l  be measured as before .  

Figures 11 and 1 2  show t h e  t e s t i n g  of t h e  two banks of f i l t e r s  by 
in t roducing  the  DOP ae roso l  through a temporary duct  and r e c i r c u l a t i n g  
the  a i r  In t h e  inmediate area of t he  plenum. The 1st stage of f i l t e r s  
is  tested by c los ing  valves  i n  t h e  in t ake  plenum and t h e  f an  d i s -  
charge. The DOP w i l l  be introduced i n t o  t h e  plenum be fo re  t h e  1st - 
s t a g e  an? t h e  2nd stage w i l l  be bypassed with a temporary duct .  The 
pene t r a t ion  w i l l  be measured a t  t h e  blower discharge.  F igure  1 2  shows 
t h e  ln-place testing of t h e  2nd atage.  The DOP aerosol w i l l  be In t ro-  
duced between tire f i l t e r  stages through a temporary duct  and the  pen- 
e t r a txon  measured a t  t h e  blower discharge. 
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Summary 

The campartmental lzat lon of t h e  new plutonium f a c i l i t y  has made 
it p o s s i b l e  t o  des ign  HEPA f i l t e r  i n s t a l l a t i o n  of an  optimum s l z e  f o r  
ease of ln-place tes t ing and replacement .  The process  exhaust  which 
usua l ly  have a high  degree of contamination I s  small enough t o  make It 
p r a c t i c a l  t o  use glove box type enc losu res  for t h e  i n s t a l l a t i o n .  The 
f i l ter  changes can be made without  exposure of  personnel  t o  high con- 
c e n t r a t i o n  of plutonium and t h e  in-place t e s t  procedure I s  not compli- 
cated. The room air  and bleed-off  f i l t e r  sys t ems  are of such a s i z e  
t ha t  t h e  method of us ing  temporary d u c t s  t o  accomplish in-place t e s t -  
i n g  of both stages seems very p r a c t i c a l .  

. 
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Filter Bonk +L fes? 

Fieure 12. 
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1. ystory 

A plutonium processing facility was built in 1941 on what is now 

known as DP Nesa in Los Alamos. The urgency of that period of 

time dictated that tho facility be built as rapidly as possible and yet 

incorporate dl of the best construction ideas available for such 

facilities but using those rrlatterids that were readily avaiilablc. 

i 
I 

a 

The process buildings were of sheet metal construction on a 

1.22 metres high concrete \\ainscoting. Plaster on metal lathe over 

metal studs was used to give a smooth int-rior surface. 

Ventilation of tho buildings was accomplished with a central 

air exhaust system with a capacity of GO, 000 ms/min. TMS system 

WBS to handle air fmm rooms and fume hoods, sparging of dissolrrrs 

aud venting of solution tanks. At that time it was not believed necessary 

to exhaust air from the glove boxes. It waa several years before the 

decision was mado to exhaust air from these work cnclosures and 

when thcy \vcro vontilated the air was exhausted, without being 

filtared, through the room air exhaust system. Particulates were to 

be removed from the exhaust air by the use of electrostatic precipitron 

units backed up by a single bank of American Air Filter Company 

PL-24 filters. This system was judged to be the best available 

for clean-up of air at that time. 
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I 
s 

Station 
hrmber' 
O f f  sites 
. 1  
2 
3 
4 

7 
8 
9 

10 
11 
12 
l3 
14 
15 
16 

TABLE 3 GENERAL SURWILLAXE. A I R  MOXITOXNC RSSULTS a 

k P  1972 1.973 

A v e r w e  G r o s s  Ahka Conceatrstions 
' j x  lo-'a UCi/&l) 

Coordinst es 415 thru 7/26 1972 - Lf5 thru 8/1 

H220 E300 2.3 f 2.6 1.9 f 0.6 0.8 f 0.4 
11200 E380 1.7 f 2.4 1.7 f 0.6 1.4 f 1.0 

10170 E 20 2.2 f 2.8 1.6 f 0.6 1.2 f 0.8 
ams60 2.2 f 2.6 1 .5  f 0.6 1.3 f 1.0 
10150 E490 1.7 f 1.8 1.7 f 0.4 1.4 f 0.8 
I140 E130 1.5 f 2.2 1.7 f 0.6 1.3 f 1.0 
1130 E 20 1.8 f 2.2 1.6 f 0.6 1.5 f 0.8 
E110 E 90 2.0 f 2.6 1.6 f 0.6 1.3 f 0.6 
S 90 E390 1.8 f 2.2 1.6 f 0.6 1.4 f 0.6 

lea E220 1.8 f 2.2 2.0 f 0.6 1.2 f 0.6 

n80 El30 1.5 * 1.6 1.6 f 0.4  1.0 2 0.6 

8210 E370 1 .5  * 2.4 1.3 f 0.6 0.9 f 0.6 
8270 E190 1.0 f 1.0 1 . 5  f 0.4 . 1.3 f 0.8 

1.5 f 1.0 
0 1.2 2 1.2 - 3.3 f 4.2 ' 2.0 f 0.8 0.8 f 1.0 

2.1 f 1.0 0 3.3 f 2.8 - - 
Perlrmter : 
1'1 10110 E160 
18 
19 
20 
21 
22 
23 
24 
25 
26 

On-Site: 
27 
28 
29 
30 
3L 

- 3 2  
33 
3h 
3s 
36 
37 
3 8 .  

BUO ~ 2 6 0  
10100 E 20 
10100 Ell0 
1 0 8 0 E 1 0  
10 30 E310 
s80wso 
8100 E 40 
8100 E300 
8270 E200 

19 90 El70 
E 60 E180 
I 40 E 20 
H 20 El70 
S 3 o W l O  
S 30 El90 
S 50 El60 
S 60 E 10 
.S 70 E 80 
8250 E230 
E 20 E l l 0  
10 70 E l l 5  

2.7 f 3.6 1.9 2 0.8 0.8 0.6 
1.3 f 2.0 1.6 2 0.8 1.0 5 0.8 
1.9 * 2.4 1.5 f 0.6 1.4 f 1.2 
1.8 f 2.8 1 .4  f 0.6 1.0 f 0.6 
1.7: f 2.8 1.5 2 0.6 1.2 0.6 
1.8 f 2.8 1.5 f 0.6 0.8 f 0.4 
2.2 f 2.4 1 .5  f 0.6 1.1 f 0.8 
1.6 f 1.8 1 . 5  f 0.6 0.8 f 0.6 
2.1 f 2.2 1.6 f 0.6 1.1 2 0.6 

1.3 f 0.8 1.9 t 2.0 - 
1 . 6 2  1.8 
3.0 f 4.4 
1.92 3.2 
2.6 t 4.2 
1 . 3 2  2.2. 
1 .82 2.0 
1 . 5 2  1 . 4  
l . lf 1.4 
1 . 5 2  1.8 
3.3' 5 . 4  - - 

1.3 2 0.4 

1.5 2 0.6 

1.1 2 0.4 
1 . 5 %  0.4 
1.1 f 0.4 
1.2 f 0.4 
1;s * 0.4 
1.9f 1.2 

2.2 f 0.8 

1.6.2 0.4 

- 
0 

0.8 f 0.4 
1.0 f 0.4 
1.0 f 0.6 
1.0 0.6 
1 .12  0.8 
1.7 f 1.2 
0.82 0.4 
1.1f 0.6 
0.8* 0.6 
l.lf 1.0 
1.1 i. 0.8 
l.li 1.0 

.Averwe ( i  two standard deviations) 
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. -".. III. nmtab 

' . .  . . .  Silver Solder 
(Ag/cd) . 1 x 102 TA-22-52 

IV. bt.1 Salh -So lub lm 

C h d d  
PhotogNphic 

. .  
1.O.velop.r 1 x 10s TA-40-5. -12. ' 

.-..._ >.  . . .. . . . .  
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.1' FROM I Harry F. Schulte, Chairman, Effluent Scope CapPmittce 

*uum' EFFLUENTS FROM AEC FAGILTTIES 
.rY.oL I . .  

.. ;. :.: , 

With the increased public concern over the environment, it ir 'ees.eatid '. . _ .  . . .  
~ .. . . .  . . .  . .  

that the Laboratory be able to prdvidc informati& dp the e c t  of 'ita 6Pqr-' 
ationr on the immediate and surrounbing area. "him ir c&aiB 

libo;ratoryls.leng atanding, p o ~ i y  but,prenai+.c&ditt 

. . . . .  . . .  . .  . .  . . . . .  ._. .a. 

. . .  

. .  
i. : ' 

AEC requirements, neceeeitate the. c e w t i m o f  az+e~.iie&i~&a. ........... ' 

contained in :vairioum waite efflue&e:are to be repoZted. . . . . . .  .It i o ; k d d  . . . .  -. 

. . . .  . i  .. 
' ' . ' . .  

. . .  . . . .  .. . . . .  . . . . . . . .  
. . I C .  . . .  

. .  

.... . . . . .  , ~~ . m a t i a l l y  harmful materide. both'rldiooctive sOd~nOm-rp.diooctive. .' 
. .  . .  

. . . .  .:._ :: . .... . . . .  

. .  .,~. . . .  ::.: . 
that the Laboratory be able to respaad k there require&& Gja fkth- 

right and timely manner. The attached letter from the Ge&rd, Manager 

of the AEC iadicates the importance of t h i n  to 

. .  
:.,. 

.. .. . .. >... . ..> ~. . . .  . .  :. :. 
. . . . . . .  . ~. 

._  . I  

: 

&C. 

A committee has been formed to resemble the informaion.. Members . . 

': 

. : 

are from variobe Health Division Groupr, H-1, 3, 5, 7,  8, irnd.the E&$- 

mering Department. Eng-2. The initial job of the Commit$ee.is'to define 

tbe effluent' ntr.6-n from Iaboratory inmtr l l i tk:  &dmae&.e,:'.vd mu& 

be able to provide eatiinates db the quurtF&r 

materials -cL.ch leivr the-workhg %ioai sad olio 

which they leave mince most of these.pothm terrmhte:ik 

#ox+ewherc. h to  ea 

. .  . . _  . .  
- .  : . . .  .. 

. .  
.:: 

. . .  

. -. . . - _ .  
.. i. : . .  
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MATERIALS OF COkICERN 

sdVOnt8 - 
All freonm 
Chloroform 
Carbon tetrachloride . 
Methylene chloride 
Perchloroethylalw 
Trichloroethylem (incl. Hi-Tri and Nau-Tri) 
&thy1 chloroform (incl. chlorethene md trichlorwthurcr) 
Carbon dimalfide 
AC0tO- 
Bsnrene 
Keroaena 
Methanol 
Toluol 

Ga80line 
Dimethyl d d d e  (DMSO) 

Fiean 
Hyd.rogcn chloride 
Hydrogen nuoiide 
hlfur hexafluoride ' 

carbop m- 
Hydrogen :cyanide 
8wbur d i d &  

. Oxidor .of nitrogen 
Hydrogen sulfide 
A m m O n i s  

M&d. - 
Nickel 

Cadmium 
Lead 

BeX+lium 

Cr+ 
so+ 
Ba+ 
Znt 
As+ 
Pb+ 
N i t  
Fe+ 

A8+ cu+ 
bin+ 
Ha+ 
Cdt 



. .  . . - .  . . .  
. . .  . 

i .  .. 

Acida - 
Hydrochloric 
Hydrofluoric 
Nitric 
&lfuric 
Perchloric 

Miaccllaaeous 

Fluoridea 
Cyanidea 
Bromine 
m a t e s  
Nitrates 
Chloride'# . 
Phenol 
Woqahaten 

Radioactive 
. . .  

. .  
All except neded aourcea - includhgd -*n greater 

than the folloaing: , .  . .. . . .  

. .  . .  
a emitterr > 1 ,., ci 
e " > 0.1 mCi . .  

'H " > 1 ci 
Exploaive a 

..: 
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, ... ::;*. , 

-.:,:r!J+ 
.:.: _ .  . <. 

,z-.- . ...... i .  : . ... :. 1, ' 
:$:... ;: . ... 
.: ;. . 
. .  . .  .. 
... . .  .... ...... .... .. 

.li :. .. . . .  
. . . . .  .. . .i..i . ~. . !,. 

.? ...... sacrat ..:. :<: 
...... ..... ..... ! R O S f r l C b d  -- , .. 

&cret 

secret 

.. 

. .  . .  

.. : . .  

. . .  
. .  
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LOS A U M O S  SCIENTIFIC LABORATORY 
UNIVERSITY OC CILI?ORNIA . 

ma Aumoa. NEW MUICO a7044 . 

OFFICE MEMORANDUM 
To I R. L. Henkel, Group Leader, P-9 ~ T I I  April 2 4 ,  1972 

On April  17, 1971, air  flow measurements were made i n  the system exhausted 
by fan  FE-16, Rm. 62, SM-16, TA-3. 
sheet. 
f i g u r a t l o p m a o  attached Figure, are the  values ahown plus 30 cubic f e e t  per 
minute, whicb im being exhaustedmfrom the  radioactive materials storage 
cabinet. 

The data are shown in the attached 
Th. t o w  flow rates.cfm, through the system in its present con- 

Engineering Section 
Indus t r ia l  Hygiene Group 

WES:wb 

CY: Roland Ja lbe r t ,  8-1 w/attachments 
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FAN TEST and A I R  SALANCE 

. Tandem Van De Graaf F a c l l l t i e s  

LaS &t-. NWMOSL-. 

0 

Test Conducted by: Edward T. Kryfko 

Procedure1 A.1 r guansti ty  discharged by each fan was deiermlned by. running 
a p l t o t  tube t raver ie  of the respectlve discharge ducts, and 
adjust lng fan speeds u n t i l  the alr aoant l ty was w i th in  the 
al lowable va r la t l on  w i t h  respect to  the design auantlty. 

For rectangular ducts, veloci ty  pressure readlngr were taken In 

e i the r  direction. For c l rcu lar  ducts the ve loc i ty  pressure 
rOadlng8 were taken in the centers of annular rings of  equal 
area. w i t h  two 6ets o f  readlngs taken, 90 degrees apart. 

The ve loc l t y  pressure reading8 were converted t o  e l r  velo- 
cl t y  by uae of the fo l lowing fonnutbi 

' the center of rectangular areaa.no larger than 8 inches in  

The overage ve loc i ty  was determined at each traverse point, and 
m u l t l p l i c d  by the corresponding duct area to obta in . tke a i r  
f l o w  in cubic feet per minute. 

Where posaible the a i r  discharged by VarIOu8 g r i l l e s  and d l f -  
fUsers by measuring the  a i r  auant i ty  on both side6 01 the out- 
l e t  by the ve loc t ty  pressure method.. 

In a few arees, where ducts were fur red above ce l l l ngs  o r  be- 
h ind  walls, velometer readings were taken to ecuallre f low 
through two or  more ou t l e t8  i n  one roam. 

Following are key p l a n s  f o r  the varlous systems tested, and the 
correwnding d6ta . fW the r t e t l o n a  0.: indlcateds 

A. A I R  CONOITIONING SYSTEM NO. 1 

f.  muit l tone u n i t  AH-101 

a. Supply duct - zone 101 - 4860 cfm 
duct - 40 X 16 4.45 sa. f t .  



3 
. .  

VP Vel. VP Vel. 
.07 1220 .10 1455 
.05 1030 .05 1 O M  
-04  920 .04 920 . O A 5  975 . 9%. em 
.05 1030 .05 1000 

Ave. vel. 10470110 = ?047 fpm 
CFM = 1047 x 4.45 ' =  4650 
010 var is t lon  mlnua 4.3 

b. S U D D I ~  duct - zone 102 - 2860 c f m  
duct - 28 x 14 = 2.72 oa. f t .  

VP Vel. VP Vel. .VP Vel. 
.DO5 250 .14 1723 . .oa, 1330 
.02 650 e 0 5  l o a  '. ,04 

VP ' vet.  . 
-07 1220 

920 . 
.. . . 

010 v a r i a t i o n  - mlnus .4.2 

c. Supply duct - zone 103 - 2260 cfm 
duct -. 26 X 12 2.16 sa. f t .  

VP Vel. VP Vel. 
03 800 .95 1 O M  

-05 . 1030 .065 1175 

VP Vel. 
.os 1033 
.oa. 1300 

Me. vol.  8620/8 = 1075 fpm 

010 var ls t lon  - plua 3 
CFM ' 1075 x 2.16 2320 . '  

d. Supply duct - zono 104 - 4 2 0  cfm 
duet - 8 . r  14 - .?a SQC I t .  

VP vel .  VP vel.  
.Qt 4 6 0  ' .oa 630 

Ave. vel. = 111012 555 fpm 
EFM = 435 
010 variat ion - plus 4 

VP ' v1 I.. 
.06 1125 
.05 1 O M  

- -  -. a .  .. + ,i. : ..  



DATE - 

SHEET NQ P-7- l  

DATA SHEET 
BY A!' I !I"GX 

LOCATION- B ~ U  5:*-  SUA^, rk-3 ' ;..,"ut ' Y "  C ! . d  !:!:= a&* 

FAN 3-1L: FF - ' I *  MAIN d BRANCH 0 . 

DESIGN CFM 
TESl '  C F P  S.P. T. i? 
BALANCED CFM FAN STATIC 
STATION: DUCT DIAMETER: 12.' . AREA: 

1-0 CL *? .7S"~ ,o  SUPPLY 0 EX H A U S ~  
( I X I  .f.--s 

I OCATION diHo 3LUBArri'x- =& I :e a&, ::!& 'I 

.MAIN d . BRANCH 0 
DESIGN CFM SUPPLY u EXHAUST d FAN 

T E S T  CF- S. F? IF? 





. .  . . . . . . .  

- ............ 
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e .  Supply duct - zone 105 - 2000 elm 
duct - 24 X 12 9 2.0 59. f t .  

0 
VP Vel. VP V.1. 

-04 920 -35 . 7 330. 
.04 920 .045 975 

Ave. vel. = 568316 948 
CFM = l n 9 6  
313 var la t lon = mlr3s 5 

f f .  Swrmory AH-101 
0 Des i qn Measured 

Zone 101 4 8 6 0  4650 
Zone 102 2060 2700 
Zone 103 2260 2320 
Zone 104 4 2 0  455 

2000 1896 Zone 105 
12400 12061 
- 

010 var ia t ion - mlnus 2.75 

g. O f  ffuser- b e l a m .  Zone 10.1 - COntraC~. Roonr.+5& ' 

VP Vel. 
.oA 920 
04 920 

. 
03 0 4  

. 
03 0 4  

FoI lowlng e r e  average dlschirge v c l o c i t i r s  determ1n;d by velo- 
meter rcedtngs. 

Slder 
Outlet also CFM Throw Awe. edga V.1. 

t ' 18x18 60(2' 4 y)6 
2 18x18 6cx) 4 294 
3 18x18 600 4 31 2 
4 ' t0XlSf. 600 4. 51 2. 
5 '  12x15 350 3 3Y) 
6 12x15 350 3 31 5 
7 12x15 350 3 308 
8 12x1s 3so 3 31 5 
9 . 12x15 350 3 31 3 

10 12x15 S O .  3 330 
11 12x15 350 3 31 5 



i 

.. 

0 h. Di f fuser  balance - Computer Room Zone 102 

0 

Sldes 
Outlet  slze CFM Throw AVO. edge. Vel. 

1 '  21x21 715 : 4 310 
2 21x21 715 0 290 
3 21x21 715 4 306 
4 21x21 715 4 295 

1. D i f fuser  balance - Electronic h i n t .  Zone 103 

S i  dcs 
Outlet  s lze  CFM Throw Avo. edge vel. 

1 21 X2l 565 4 255 
2 ,21x21. 565 4 248 
5 21x21 565 4 260 
4 21x21- ' 565. 4 250 

. j. U1f:fus.r bsl'snce. - Dark Ram Zona 104 

This roan has one out le t  12 x 18 nack, 2way thmw, 420 cfm, and 
this a i r  quantity wns determined i n  par. d. above. 

k. Diffuser balance - L.B. Count Roan Zone 105 - 

Outlet  s i ze  
1 36x10 
2 36x10 .. 

CFM ave. disch. vel. 
670 270 

285 67Q .__ 

CFM 
675 
715 --- 



f3 8. 41R COHOITIO#IHG SYSTEM NO. 2 

1. A i r  Conditioning Uni t  AH-102 

T!lis unit .  waa tested by running aJL a . k  through the 8 y 4 a u  
duct since the conaole u n i t s  were not Instal led. 

a. Supply duct 60 x 22 - 9.16 ?a. f t .  CFM = 11100 

VP vel. VP vel. VP Vel. . VP 
.065 1175 .08 1u)o -03 800 .01 
.10 1435 .99 1380 .os 800 -04 
.20 2'360 . x )  2060 . l l  1 520 .09 

VP Vel. VP. V e l .  VP V e l .  VP 
.02 "650 .93 800 .10 1455 .11 
.os 800 .02 630 .09 1380 e14 
.06 1125 .08 IS00 .18 i 9 m  .20 

Ave. vel. = SO650124 = 1277 fpm 
CFM 1277 x 9.16 = 11697 
010 var ia t ion = plU5 5.37 

C. HEATING & VEWTILATION'SYSTWA NO. 5 

1. Supply B l o w r  BL-SO1 

Vel. 
460 
920 

1380 

Vel .  
1520 
1720 
2040 

8. Supply ion0 M 1  - 3440 cfm 

VP vel. VP V e l .  VP Ve l .  
.07 1220 .06 1125 .oa 1030 
-07 1220 .06 1125 07 1220 
-075. 1260 ' ' .o7a. 1260 .08 1 300 

duct - 18 x 22 = 2.75 14. f t .  

Ave. vel..- w 1006WP - 1218 fpnr 
CFM 1218 n 2.75 * 3550 
010 var ls t lon mlnua 2.6 

b. Supply Ion. 3024 - 2700 cfm 
duct 28 Y 12 = 2.55 sQ. f t .  

w ver. . W ve h VP Vel., W Vel. 
.02 650 -07 1220 -06 1125 .07 1220 
.os 800. ,055.. 1340 *02 1220 mQ7 1220 

Ave. vel. - 879519 = 1099 fpm 
CFM = 1099 x 2.35 = 2567 
010 varlst lon = minus 5 
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0 

..- 

VP ' vel .  V? vet. 
,025 725 e03 am 
.04 920 .33 8oj 

AV8. Vel. 324514 * 811 fPn, 
CFM e 811 x .75 9 609 
010 varlatlon - ' D I U 5  1 

VP vel .  VP Vel. VP Vel. 
.07 1200 .09 1380 .08 1300 
.03 800 a 7 5  1260 e 0 7  1250 

920 . .m5 230 -04 920 . A 4  

VP Vel. 
.as 1500 
.03 1 ow) 
.02 650 

Ave. VI[. a 16160/15 .- 1000 fpm 
CFM = 1080 x 5 = 5400 
010 verlatlon - mlnus 2 

e. Sunmary - SL-301 
Des i gc  

Zona 3 0 1  3440 - -. . - - - . 
Zone 302-A 2700 
Zone 302-8. 600 
Lone 335 5500 

12240 
- 

010 verlstlon * mlnus 2.6 
. .  

2. Return A i r  Blowor SL-302 - 9630 cfrn 

VP V d  c VP Vel. . 
.12 1590 .12 1 5 w  
.12 1590 .11 1520 
..lo 1455 .10 1453 

VP Vel. VP vel. 
.Ob 1125 .08 1300 
-065 1175 .Cub 1125 
07 1220 .08 1 so0 

Duct. 48 x 20 - 6.67 sa. f * .  . 

. Ave. vol. - 249S0118 1386 fpln 
eFM - 1386 x 6.67 * 9240 
010 variation minus 4.05 

Measured 
3350 
2567 
608 

5400 - 
11925. 

VP , Vel. 
.lO 1455:. 
.10 
.09 1380 

VP ' Vel. 
.09 13eo . 09 i 580 
.10 1453 

VP Vel. 
.10 1520 
..09 1380 
.05 1030 
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3 3. Supply Blower EL0304 - 2800 cfm 
duct 24 x 16 2.56 SQ. f t .  

VP vel. VP Vel. VP V.I. 
.06 1125 .37 1220 .06 1125 
.04 1030 .05 1030 ' .05 1 030 

Ave. vel. = 6560f6 1093 fpm 
CFM = 1093 x 2.66 = 2900 . 
Of0  va r la t l on  = DIUS 3.5 

elmantled. See supplement NO. 1 
4. Exhausters E8-U)l.and €8-3C2 werc not tested becauae they were 

5. Exhauster DC-301 waa not tested be&rUS8.thlS blowor 1s t o  Be 
Interlocked w l t k  e a u i m n t  to be Ins ta l l ed  by the government, 
and WIII not run u n t i l  the Installation Ir Compl@ted. See supplement 
No. 1 

6. Exhaust Slower Ea-305 - 1780 cfm 
duct 16 x 12 1.33 sq. It. 

VP Vel. VP ' v e l .  
.lo 1459' .08 ?Mo. 
.ll- 1520. .08 lux) 

Ave. vel. 5575f4 = .  1344 fpm 
CFM - 1344 I( 1.33 = 1792 
O f 0  v a r l r t l o n  - plus 1. 

7. Supply g r i l l e r  - Auxiliary Aooaratus Roam Lone 301' 

Grille s ize  CFM AVe. Vel. Meas. CFM 
1 30x0. 7% 423. 710 
1' 30x8.' 730. 460 765. . 
3 30x8 ,750 . 460 765 
4 30x8 750 440 735 . 

5 96x4 440 1 75 4 75 

. . ;  . .  . _  
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3 0 .  Supply dl f fuserS - AssemDly Room Zone SO2 

9. 

10. 

0 

outicr  s i k  Throw 
1 18x18 . 4 1  
2 !9x18' 4 
3 18x18 4 
4 tax i8  4 

Pol.lshIng Room 110 

01 f fuser CFM 
18x24 660 

Branch Shop Zone 305 - 
f 

CFM edge vel. 
513 425 
51'3 453 
510 430 
510 455 

edge vel. 
950 

edge ve I. 
310 
31 5 
290 
290 
310 
MIL 
290 
500 

Dif fuser  
1 .  
2 
5 
4 
5 
6 
7 
8 

S i  zc-Neck 
1 5 I  die. 

I. 

" 
I 

11 

m. 
" 
I. 

0. HEATING 6 VENTILATING SYSTEM NO. 4 
-' ' 

1. Supply Blower. BL-401 
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0 

0 

_ -  ' ,  
..a . .  

a, Supply duct Zone 491 - fO8SO cfm 
duct 48  x 28 9.33 Sc. f t .  

VP Vel .. VP vet. : VP Vel. 
.09 1 380 . t2 :590. .If 1520:. 
.10 1455 . I 1  :5*3 . O M  1420 
.085 1340 .OB5 1343 .08 1300 
.065 1175 -07 ? 220 .07 . 1220 
.os 1030 .05 1030 .04 920 
.03 830 e 0 4  920 . c4 920 

Ave.. vel.. = 28183124 = 1175 fpm 
C;h\: 1.175 x 9.33 = 10967 
010 var ia t ion  * plua 1. 

b. Zone 402A - Corrldoa 1060 cfm 
' duct l e  x 10 = 1.25 sq. f t .  

VP . V e l .  VP Vel. VP 
. I 1  1520 .04 923 .01 
.11 1520 .01 4 m  ,005 

Ave. vet. * 5tlOfb * 8t8 
CFM = 818 x 1.25 = 1022 
010 var ia t lon  = minus- 3 

C. ione 4028 - Corrldoo ' 3640 cfm 
duct 24 II 18 9 3 sQ. f t .  

VP Vel. VP vel. VP 
.055 1060 .ll 1 s20 .10 
e 1 3  16S5 .a55 1080 .08 
.07 1220 .OB 1 300 .06 

AVC, vel.. D.' i 4 m m  - 1250. fpm . 
CFM - . mok. 3 . = 37sa 
nU3 varlat lom - plus 3. 

d. Zono 43SA - Spectraneter Rocin 4900 cfm 
duct 18" dia. = 1.775 sq. f t .  

VP 
.34. 
.36 
.?a 
.58 
.39 
.39 
.41 
-40 
.34 
-26 

Ve l .  
2 m  
2 7 a  
2840 
2840. 
2875 
287s 
2953 
2910 
2683 
2340 

VP 
-33. 
.29 
.39 

.39 

.40 

.38 

.34 

.33 
-23 

. se 
Vel. 
2649. 
2480 
2075 
28- 

2910 
2840 
2680 
2643 
2200 

287s 

VP vel. 
.ce 11.24 
.07 1220 
.07 1220 

-04 920 
rn 03 800 

.33 . eoo 

Vel.  
4 6 0  
230 

eel. 
145s 
1300 
112s 



1 1  

0 

AVC. atel, - 54650120 = 2732 fpm 
CFM - 2732 Y 1.775 = 483C 
010 v a r i a t i o n  - minus 1.5 

r. Zone 403W .?eection Zoan 0650 efm 
duct 28 x B6 7 sa. ft. 

VP Vel. VP VPI.  VP Vel. VP Ve l .  
-04 920 .003 .lOECl .07 1220 .03 600 

.03 1 ox) -05 1053 .Ob 1125 .ll 1520 

.05 ! 050 .37 1220 ,365 1175 ' -013 1655 

.CI) 1580 . .12 1590 - 1 1  . i52C .IS 1655 

,045 975 ,045 375 e 0 6  li25 .a 1500 

AvC. VOl.  24525120 * 1216 fpm 
CFM = 1216 x 7 = 8512 ' 

CIS v a r i a t i o n  = minus 1.5 

f. Zone 403C Machine Room 6550 cfm 
duct 20" dla. 5 2.18 sq. f t .  

VP 
.a 
.33 
.35 
.35 
-36 
.37 
.38 
.sa 
.33 
-23 

V L I  ... 
24#. 
2640. 
2720' 
2720 
2760 
2803 
2840 
2P.40 
2720 
22m 

' VP 
.33 
.36 

- .37 
.37 
.56 
36 
.37 
.38 
.34 
.22 

Vel .  
2640 
2760 
2800 
2800 
2763 
2763 
2800 
2840 
2680 
21 60 

Avo. v e l .  = 53684120 - 2684 fpm 

319. varletlocl nlir.U& 9-1 
CFM. = 2684 x 2-18. = . m o  

This one branch on zone 403 is approximately 100 foot  equivalent 
length 1onger:than the other two branches. I n  oraer to  reach the 
design a i r  quant i t y  for this zone i t  would bo nocessary to  ape06 
ud the fan to increase a i r  quant i t y  and r t a t i c  proslure. 

Slnce 811 ttm..atr. dmLIwr6.S tm zonr.403,. &,8.. I r .C . l c . r r t run rd  
through the Machlne Room, end the a g g r q a t e  t o t a l  im w i t h i n  the 
design uni ts,  the system remained unchanged. This w m  the recom- 
menbe-tlan of the Uctng Servlcr as they a- mrdr mar.. e m a r n e d  
about noise in the other areas than the a i r  qU8nt i ty in  the Mach- 
ine Room. 
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0 

E. Zone 4330 aoom c2 3930 cfm 
duct 0 16 x 32 = 3.55 sa. ft. 

VP vet. VP vet. VP vai. 
.31 460 .Q1 ' 460 .Ja' 1300 
.01 460 .a1 463 -16 I e40 

' .os 800 .03 800 .16 i 843 
.04 920 .C9 1 MO .19 ZOO0 

AVO. vel. = 12723112 = 1360 fpm 
CFM = 1060 x 3.55 3735 
OlCvorlotlpn = minus 3.9 

h. Sumnary BL-401. 

Zone 401 
Des 1 gn 
10853 

Zone 402A ' lG60 
Zone 4028 .3640 
Zona 40% '4900 
Zone A058 GC90 
Zone 403C 6950 
Zone. 4030 3960. - 

39610 

htecsured 
10967 
1C23 
3750 
48Y) 
8312 - 
5950 ' . 

O/O~vorlatIon =. mlnus 2.1 

E. OUTLETS ZONE 401 

1. Supply g r l l l e  - Service ACCIOS - 1950 cfm 
duct 22 X 18 3 2.75 SC. ff.- 

VP V I I .  VP vel. VP vet. 
.02 650 .03 R o o  .025 725 
.32 650. .os ' 800 e025 725 
02 6% -03 800 .025 725 

Ave. vrL. = 6525/9. I 725 fpm 
QM = 725 x 2.75 184e 
310 variation = pius 2.3 

2. Generator Room 

om. H, O L f t u u r .  1-ct m 
duct 18 x 12 = 1.5 54. I t .  

YP vet. . w vel. vi=. . v41.., 
.a2 650 .G2 650 .025 725 
.02 650 .02 650 -025 725 

AVO. vel. = 40'1016 = 675 Ipm 
CFM = 675 x 1.5 = 19 

. 010 variatlon = plus 1.0 
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3 

0 

5. Center D i f f u s e r  3950 cfm 
duct 30 x 2 0  d.!G sa. f t .  

VP V e l .  VP VOl. VP ve l .  . a35 660. .04 92Q. -04 920 . C4 920, .045 9;s .. 545 975 
-04 920 -04 9 n  .a45 975 

Ave. vel. - :::45112 = 929 Ipn 
CFM = 929 x 4.16 3G60.. 
010 vsr ls t lon mtnua-2.-3 (duct)  

c i  so'uth 01 i [user : 4950 cfm 
duct w) Y 24 8' 5.D sa. f r .  

VP V e l .  ve Vel. VP 
.M 920 ,535 060 ,045 
-04 920 .045 975 -05 
e 0 4  920 .045 975 -045 

hve. vel. n 85Wo/9 M O  fpm 
CFM = 950 x 5 = 
010 variatiom - minus 4.05 

3. Neutron Room: 

u.  Duct a t  North G r i l l e  
34 x 24 = 5.66 sa. f t .  6425 cfm 

VP Ve I.  VP V e l .  VP 
.05 1 O M  ,055 ; oao -05 
.06 1125 .a55 :ma -05 
.065 1175 .a6 1125 .07 
,565 1175 .07 1220 .065 
.os 1125 - -065. 1175 .05 

Aw. .vetL' 0 : 1679W15 - 1t2U fpm 
CFM - 1 1 2 0 ' ~  Jib6 - 6 s  
010 mrlot ion  - mlnue 1 

b. Duct et Second G r i l l e  frm North Well 
30 x 28 - z.4 sq. f t .  7900 cfm 

VP- ve r. V E -  Yet.' VP: '  vel. 
.c4 920 . 05 1033 -04 920 
-06 1123 .055 1SaO . G5 1030 
. O S 9  T1EG:- . .06 . 1125 . 66 1125 
.055 1180 .079 1260 .07. 1220 
-03 800 e 0 6  1125 .a75 ' 126a 

VP V a l .  
.M 920 
-04  920 ' 

-04  920 

Vel, 
975 

1030 
975 

' Vel. 
' 1030 

1030 
1220 

,1175 
1030 

VP 'fat.. 

-045 980 
.Or 1220 
-07 1220 
.065 1175 

-03 ~ o a  

. 
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irve. vel. = 21775l20 = IC96 fpm 

010 var la t lon P I U S  2 

C. Duct a t ' t h l r d  q r t l l e  f romkorth  Wall 

CFM = 1390 X 7.4 'a 

42 Y 28 = 0.17 sa. f t .  9375 ctm 

VP Vel. VP Vel.  VP V e l .  VP vel.  
.G5 1050 . C5 :a30 .25 1050 . 0 4  9x)  
A65 I t 7 5  .OG3 J 1173 .;35 lOe0 -05 1C.30 

' -07 1220 -06 J i125 .07 1220 .07 1220 
.075 Z2.W A75.r 1 x 0  . c7 : 220 .07 ! 220 
e03 8CO .07 (* 1220 .O? 1220 -06 1125 

AVO. vet. a 22562120 = 1129 fpm 
CFh\ I l i 2 9  % R . I ?  = 4250 
010 var ia t ion = minus- -- 7 

I 

F. WTELTS ZONE 402A 

I .  End Outlet  S. Cortldor 
duct ' 14 x 8 0.78 5a. f t .  520 cfm 

VP V e l .  
.02 1550 
.02 650 

Ave. vel. 6% fpn 
C i X  656 I .70 505 
O / O  variation - minus 3 

2. Second O u t l e t .  
Euct 18 Y 10 1.25 sa. f t .  1040 cfm 

V? Vel .. VP Vel. ' VP V e l .  
A35 ' 860. .045' 975 e035 860 
.33 8W .OB 725 .os ' 800. 

AVC. vel .  512016 = 850 fpm 
CFM = 850 x 1.25 1060 
013 var la t lon = plus 2 

3. Third Cut le t  .. 
duct 23 .x  I? - 1.67 sq. fF: . i 560  cW 

'f P V e l .  VP V e l .  VP V e l .  
.a45 975 .09 1 O M  ,055' 060 
.055 1080 . C6 1125 .GS 800 

. Ave. vel. = 507016 = 910 fpm 
CFM = 978 x 1.67 = 1333 
010 var la t lon minus 2 
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VP V e l .  VP V e l .  VP V e l .  
,035 860 .935 e 60 ,025 725 
.045 975 .04 920 ,035 8 60 
.a55 1080 .34 920 -04 9 20 

1 T75. . J& 1125 .a6 1125. 

Ave. v e l .  0 11545112 962 fpm 
CFM I 962 x 3.75 = 3610 
010 var ia t lon  - minus 2 

2. Third g r t l l e  ( ran  east end . 
duct 16 x 24 2.67 sa. f t .  2450 ctm 

0 

VP Vel. . VP V e l .  
.035 em -03s 860 
.04 920 .04 920 
.04 920 -04 920 

. Ave. ve l .  3 540016 -0 fPlll' 
CFM = 900 x 2.67 0 2400 
016 var ia t ion  0 minus 2. 

3. Fourth grff l e  from east and 
duct ? 4  x 18 0 1.7 sa. f t .  1225 cfm 

VP V e l .  VP V e l .  
'. .02 650 .02 650 

.025 725 -025 725. 

.025 725 -325 725 

Ave. vel .  420016 700 fpm 
CFM 700 I* 1..7 - 1190 
010 var ia t ion  - minus 3 

I .  Outlets. Zone 4058. 

1. En& g r i  f Le 1 7 X  cfm 
duct 16 x 20 0 2.22 sq. f t .  

VP Vel.. VP vel.  
-025 725 -025 725 
-025 725 -03 800 
.01 am- .os aoa 

Ave. vel. 457516 762 (G i l l  
CFY =. 762.r 2.22 - 1600: 
010 var la t lon  minus 2 

2. Second grille 3460 cfm 
duct 20 x 26 3.62 sa. f t .  

16 

VP Vel. V? V e l .  VP V e l .  
.035 860 ,345 975 -04 , 920 
.045 975 .05 1030 .045 975 
-04 920 , .015 97 5 .045 975 
.035 860 .34 920- am 



0 

Ave. vel. 5 11245112 a 937 fpm 
CFM = 937 x 3.62 3400 
010 varlatlon - minus 2 . 

3. mire grl I le fl90.cfm 
duct 24 X 30 = 5 ?)Us f t e  

VP Vel. VP vel. VP vel.  
.04 920 .e45 97'1 -05 1030 ' 

.045 97'1 .05 1030 -055 1080 ' 

.09 1030 .055 1080 .055 1080 

.m 1030 ' .09 1 O M  -0'1 1050 

Ave. vel. = 12291112 = 1025 fpn 
CFM = 1 0 2 5 ' ~  5 5125 
010 variation = minus 1. 

4. Fourth grille 6920 cfm 
duct 28 x 34 6.62 Sq. ft. 

VP VCI.  VP vel .  YP Vel. VP vet. 

.05 1030. ,055 106U ..ow ~ 0 8 0 .  . .m5 m a .  

.055 1080 -06 112'1. , .065. 11 7 5  .07. 1220 

AVQ. vel .  5 17a9'11!6 1093 fpm 
CFA - 1093 x 6.62 7200 ' 

010 variation plus 4 

. a5 1030. ' .a55 1080 -05% 1080 , .OS-.  1030 

-04'1 975 ' .055 1oeo -065 1175 .365 1175 

J. Outlets Zone 403C and 4030 

Since the air delivered to the5e two zone. 1s le58 than 
specified, the grlller in these two areas were adJusted 
to unlfonn a i r .  drltwny. by m a n s  of a velonwter.. 

Ttie g r i  1 few. In Mechlnc R o m ~  Zone 403G were adjusted )U 
a face velocity of approximately 275 fpm. 

The grlllea In Roan 02, Zone 4050 were adJurted to a face 
vetoclty of approximately 250 feet per minute. 

K, Return. A l r  F n' SL-rO21' 3784 efnr 
duct 72 X 4 0  ! 20. 14. f t .  

VP Vet. VP vet: V P  vel. 
-12 ' 1590 . I 1  1520 .09 ? 1.380 
-15 1780 .12 1590 .08 1300 
.20 2060 -14 1720 .09 1380 
.33 2640 .20 2060 .18 1950 
-41  2930 -32 2600 .so 2520 

. .  
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VP Vel .  VP vel.  VP Vel. 
.09 1380 .oa 1330 .12 1590 

.09 1380 .12 1590 .l? 1890 

.16 1840 .18 1950 .n 21 ap 

.3rj 1300 .11 1520 .I5 1780 

.25 2300 .26 2340 .27 2390 

VP Vel. VP Vel .  VP Vel. 
-13 1650 .12 1590 : .on 1300 
.20 2060 j . I 9  . 201 0 a15 . 1650 

.23 2440 ' .- .27 2390 .21 2060 

.M 2520: , -27 2390 .19 2010 ' 

.24 2250 j .23 2200 .22 2160 

Ave. vel.  a '  86310/4S = 1918 fpm 
CFM = 1918 x 20 = 38360 ' 

. 010 varletion = plus 4 

L. RemarNcsr 

1. Diffurors tasted are as follows: 

a. Corrrng - nttrs 6 Bailey Type ME 
b. Exposed - Round - iuttle. 6 aailey Type PA 
C. EXPO8Cd --SQUSre. Type M 
d. Strlp --Tuttlc & Ballty Typ@ A - Aerollne 

Supply registers are I 6 E Type 1-647 2. 

3. .Return or  Exhaust Air Registers are T 6 8 Type 88 

4. A I  I return a l r  registers were l e f t  in ~ U I  I open posi tlon 
to provide minimvn static to syatm and create minimum noise. 

N M  PLATE DATA 

A. A r r  Handling Uni t  AH-101 

' Sarlai WO. U57'>37 
Tranc CIlmate Changer Type 2S 

Mntw - Wagner 5 - h ~  17.50 ryulr 3 ph.. =.cy* 
240v 12.8 unps- 480 v 6.4 amps 
Frame 215 Type DPI Deslgn B 

Cent. 40 deg;C No. AAC3T 
Model 215-11825-0Z 

8. Alr Handllng unit  AH-201 . .  
Trane Climate Cjanger Type 25 
Serial KO. ~55938 

Motor - Wagner 5 hp 1750 rpm 3 ph. 60 cy. 

._I 
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0 

0 

240 v 12.8 amps 483 v 6.4 amps 
Freme 215 Type Opt Oesfgn 8' 

Cont 40 dC9.C NO. Am35 
hbdel 215 -11825-07 

C. Blower BL-MI 

Trano Centr i fugal Fan Sfze 27 
Type AF Width 0 
Aw.3 Class I M4deI-.4a 
Ser ia l  NO. U57813 

Ma tor  - Wagner 
Oesign 8 TyDe O P I  Frame 254U 

7 I f 2  hp 1750 rpm 3 ph. bo cy. 
240 v 18.2 amps 480 v .9.1 amps 
Cont. 40 deg.C KO. AM3561632 

Model 254-1196942 

0. geturn A f r  Blower 8~-302 

Trans C m t r l f u g a l  Fan 
Size 33: Type A'P Wt6m 3 
A t r  3 Wdel  41 Class I UB disch. 
CCW Rot. Serfa-l U57811: 

Motor - Wagner 
Design B Type O P I  Frame 213' 

3hp 1750 r p  3 ph. 60 cy. 
240 v 8.2 amps 480 v 4.1 amp6 
C O n t  R t. 40 d0g.C Code J NO. ABC3T 

Mode I 21 3-1 1625-00 

E. Slower ' 8L-303 

Trane U t  1.1. i ty. Fan 
Seriel No. H58038 

Motor - General E l e c t r i c  Frame 48 SF 1.35 

10F2 

Model 5KH33G297F Serial NO. OXO 
Rm +725 HP l f 6  RPM 1725 
Vo l ts  125 Cy 60 mp 3.4 
Tell&' cl8e 44: d0g.c. 1 Oh. 

F. Blower 8 ~ 3 0 4  

Wane U t i l i t y  Fan Unlt t8L4 
Ser ia l  NO. 658039 

Motor - Wagner 
Frame J56 Typo RP 
3f 4 hp Model 556-5240337 
1750 rpm 3 ph. 240f480 Cote L 
2.4f1.2 60 CY 40 dag. C 
SF 1.25 NO. ABM2.S 
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I . _  

G. a i m &  81-401 

Trane Centr i fugal  Fan S f z e  49 Type AF 
W l d t h  S Arr. 3 
Class I.€ ,Wet 42 
S o r l a l  No. a57815 

Motor - Wngner Oeslgn B Type O P I  
Frune 365U MOde I 365U-1175945 
50 hp 1750 rpm 5 pk. 60 cy. 
240 v 110 smpa 480 v 55 mps 
Cont. 40 deg.C NO. AAD7T3041 

Ha Blower EL-402 . 

Trane Fan Slze 49 Type AF 
Wldth S A r r .  3 
Class I 1  h'odol 42 
S e r t i l  US7016 

Motor -Wagner Design B Type DPI 
Frame 52611 Mod41 326U-1163745 
SO hp t7SO rpm 3 hp. 60'~. 
240v 68 amps 480v 34 ampa 
Cont. 4 0  d0g.C No. Ah03T82943 

I .  Exbaust Blower Ea-301 

Trane Fan 5h - 323249 
Size 11 Type A Arrangement 9 

Motor - Oelco 
. Ser ia l  863 Frame 182 MOdeI 8-67WAIA 

Ph 3 UP 1 VoIts 208-220/440 a n t .  40 dag. C 
RPM 17W ' C y .  bo RPM 14€0 Cy 50 
Anpa 5.4-3.44.7 Amps 5.9-4.12. 
Code L S.F. 1.25. Ot. 0 Code ASFT.0 Oes R 
Rise 40  deg. C Cont 50 deg. C 

. Bearings NO 77503 77505 x RIM or  equiv. 

J. Exhaust Blower E8-302 

Tram Fan Mndel 5A - 323230 
Size 13 Type A Arrmgemmr 9 

Motw - oerco 
Frame 182 Serlal 8-63 Wodel 6-67UMIA-lHS~ 
HP 1 VoI ta  208-220/440 Cont. 40 deg. C 

Code L SF 1.24 Des 8 Code M SF 1.0 Des B 
40 dgg.C cont. 

R F  1750 C1.60 i?m 1460 Cy.50 
Amps 3.4-3.411.7 5.9-4.12. 

50 d0g.C cont. 

K. Ehxaurt Slower E8303 

20 

. 



T r a m  Utlllty Fan Unit t5H3 
Serial U58040 

Mator -Wagner Serial F.Z. 35 Typo 23 

113 hp 1725 rpn M) cy 
115 v 6.2 dmpa 
conl. 40 dog. C NO. n m n '  

Fr- A-4S Modst 4a-330374J 

. 
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OPERATING DATA 22 

UNIT ZONE E.A.T. L.A.T. FAN S.P. FAN S.P. VOLTS AMPS FAN 
DE WB DB INLET WT TOTAL RPM 

AH-101 101 75 53 79 54 .72 .50 1.22 480 
102 m a  

. 103 I1  '" 

104 ? a  
105 P "  

Reel rcv I n t 1iig 
.. 

AH-102 

81-302 76 52 

76 53 
0 4  56 
?p 54 

f!? 55 

-71'' -15" 

Hri8 -53 -96 
89 56 
!M 55 

76 52 .85" .26" 

.86* 

.49" 

480 

480 

.11 400 

81-401 401 74 52 84 55 1.70" 1.60" 3.30" 480 
402 P n  90 56 
403 n n  8s 56 

01-402 

81-303 

74 52 

89 56 

74 72 4. 3" 0.10" J -40'' 

85) 56 .12" 1. 0" 1.12" 

400 

120 

4.6 . 75Q 

5.2 

6.5 

699 

1152 

. 3.4 672 

36 e36 

31 832 

.85 1725 



During the testing ptriad e representatlve O f - t h e  Powers 
Regulator Compnny was on hand to calibrate thmRaststa, dampers, etc. 
to dcslgn condl tlons. 

.I 
i 
1 

I hereby certlfy the$erformsnce of the a i r  handling syatm. 
as belng wlthin the deslgn l l d t s  O f  the plan6 and SPeClflCatlOn8 
and r e c m e n d  the acceptance of tkis installatlon by the Contrecting* 
O f  f' l  cer . 

_-....-. . -.:* .. . ,.e , 

: .\ 
' '\ 

. .  
. .  

. I  

. . i  . .  .. 

. .  
Edward T. Kryfko ' / i' 
Professlonal Englnoer . . 
New Mexlco Reglatrstion 11422 
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Supplement t o  Fan Test 

and 

A i r  EE13rrr.ce Ecport 

Tanden Van De GrRai" Fascilltles 

Los Alamos , !;err Kexloo 

Test Couduoted by? Edward 2. Gr;'i%o 

Procedure: The procebre followed ror componeuts oovered in 
the original report, 1s the same sa described in 
the original royort. 

A. Exhaust Blower EB-231 
Duct Slse . 11 I 3 = .69 sq. ft. 1500 crm . 

VP Vel . VP Vel. 
.26. 2?40- .24. ' 2260 
.18. 1950 .16 1840 

Operating vclte 470, amps 1.4, S.P. = 2.1" w.g. 
Fan r p m  = 1270 

VP 
. .e29 

31 
. -29 

30 
.24 
.18. 
.16 . 29 

Vel-. 
2400 

2520 
2260 . 

1 0  
--no 

2660 2 80 

1 5 p  

. . 7 .  
:;v 

v? Vel. 



Q 

- _  
I .. . 

3 

iivve; vel. = 6775/9 = 975 f p m  ' cm = 975 x .w = 445 
o/o variation = minus 5.5 

Operating volts  = l l e ,  a ~ p s  - 2.85; SP = @.39" u.g, 
EPM = 1430 
Gneplate h t n r  

Fan - Tram Z t i l l t y  Fan l Z G ,  Serlal U-59041 
1:otor - G.Z. hp - 116, El k8, Kobal jKIL35KUZa 
9Fl-T 1721, ?E-1, iXF GIgg2r Code P 
115 v, Cyo 6G, A. 3. C . 
Bar. Xo. PXF GEJ 21j9 

Duat Size = 6" dla = 0.20 sq. ft. 250 am 
D. Ion Source Exi-iaust Sl.owsr 

.- 

.06 1125 a 05 

.06 1125 . 05 

.G8 . 1300 .os 
1380. .07 . 

1030 ~~ 

1030 
1030 
1220 

E a  R O t r O  



4 

E. za to  Clone We D Size 8 
Serial Xo. 95-1 '133-7 
Xotor 1 hp, 220/&0/v 

Gperatlng .PPI3 - Fan 1470 
3 ph. 

This unit is 
for alr quantity. 

I hereby certify the perf'ornatxo of t'ce air hardiizg system 
as being within the design l i r r l t o  of  the plana and specifloatlone 
ard reconmend the rraoeptanoo of thin in8tallation by the Contraoting 
O f f  icer . 

.. . 

.. . 

. . .  

._-- 



I 



- .i.. .. ~~- .. .,.. -:. . . . . .  . 1 . . .'3LI.'- ~ . -.-" _:~..,- _i ... . 

a U  atmaspheric C~tWdamtiOn ultlmtdy reaches the CI~M either by mt m- 
out a r  indirectly throw surface NIIDii. 

?.aj oi' '+ . E tu+ amrrunt wen? rllovrd to dx the entire ataoo#nere 
?el.-.-: 3,000 aecwrs, the cowentratim a be 3 p w / c c J  Md be E(Ic- 

-are= v i t h p  present 
o l  j % 10' bc, CC. T~us, 300 such -tom CWU re?ioua canccntntionr 
in B single day even if ?cixing were d f o r n .  k rcrgoosible reactor den- 
would p e d t  th~? conrinwu release of much qurrtitles of nrterl.l. ' 0 air- 
:leaning devices, che q a t i t y  released CUI reduced by 8 factor of 100 to 
1,OOO. Ewever ,  this is oaly a single irot4pe 8ud 8 single W ,  a the a c u -  
lated approach to  hazaMou cancenttzaticw is suificiently &w to d a u a s t n t e  
Zlearly that there are distinct limitations on the axwt of wte vhich E.ll be 
Axed even vith the t o m  atmspbcre. 

It b g  beer e s t i n t e d  that L 1,oOO Ihr -tor produce8 1.9 x 10 6 curies per 

pecrmissible caocentratiao for off-s:ta penQnal 

-e- 

l . !  _....... . .  J . .  .... .. . .. 
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TEN SITE 

ON-SITE DISCHARGES TO lo-s CANYON (MORTANDAD) 

Year 

19 56 

19.57 

1958 

1959 . 

1960 

1961 . 

1962 

- 
Discharged  (1) 

" ~ r ,  c i  9 0 ~ r ,  ci  
0. 935(2)  0.165 (2' 

0.213 0.037 

0.102 0.018 

0.026 0.004 

0.034 0.006 

0.009 0.001 

0.009 ' 0.001 

Available 
J a n  1, 72 

"83. 9 0 s r  .> - 
1 

QJO 0.111 

QJO 0.025 

QJO 0.013 

QJO 0.003 

QJO 0 i o 0 4  

QJO 0.001 

QJO 0.001 

196 3 0.0 0 .o QJO 0 .o - 
1.328 0.232 0 0.158 

(1) Assume total  strontium w a s  15% 9 0 ~ r .  

(2)  A f u l l  tank of waste d r a i n e d  to the canyon d u e  to 
a broken l i n e  (Feb. 1956) .  Total S r  l o s t  is esti- 
mated a t  1 Ci. 
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US ATOM IC ENERGY COMMISSION P l p l  & 
l.2172) LIQUID AND AIRBORNE RADIOACTIVE EFFLUENT DATA 

NUCLIDE DATA 

SECTION 2 
NUCLIDE DATA SUMMARY 

COPIMENTS I 
- .._ - .  .. . _ .  . 

I I 
I 



. .  ri;>lj.id 2 IV . . .  .- .A,?'" .I. _i ... i..l._.__.._ .. , . , . . - . . 'T.  :- . .  I Y I ~ U  i j i i s v i  
1974 STACK EFFLUENT REPORT 

.. . 
. .. 
313 Main Alpha 
313 Incinerator 032 2.6~lO-~~/.O21 2.7~10 1.022 1.5~lO-~~/.Ol2 2.7~10-~~/.021 4.5~10-~~/.( 
413 Main Alpha 041 6.7~10-~~/1.580 9.2~10 12.188 4.2~10-~~/1.003 1.4~10-~~8.352 2.6~lO-~~X.. 

. -14 
-14 ' 





AVERAGS pCl/ml 

1 . 5 8 0 ~ 1 0 - ~ ~  

2 . 4 3 ~ 1 0 - l ~  

2 . 7 5 ~ 1 0 - ~ ~  

7 . 4 7 ~ 1 0 - l ~  

1.9h10-15 

2 . 9 3 ~ 1 0 - ~ ~  

5 . 2 0 ~ 1 0 - ~ ~  

9 . 4 9 ~ 1 0 - l ~  

1. O ~ X ~ O - ~ ~  

DISCHARGED IN '74 

1 . 4 1 ~ 1 0 - ~ ~  

NO RUN . 
9 . 5 6 ~ 1 0 - l ~  

7 . 2 3 ~ 1 0 - l ~  

3 . 3 0 ~ 1 0 - ~ ~  

3. ~ o A O - ~ ~  

2 . 3 3 ~ 1 0 - ~ ~  

2 . 1 4 ~ 1 0 - ~ ~  

1 . 3 4 ~ 1 0 - l ~  

1 . 5 2 ~ 1 0 - ~ ~  

1. 90X10-15 

i 3 . 5 5 ~ 1 0 ~ ~ ~  

1 . 4 5 ~ 1 0 - l ~  

TOTAL pCi DIS- 
CHARGED IN '74. 

0.274 . 

0.844 

0.535 

0.306 

0.571 

0.177 

3.197 

0.348 

0.433 

- 

- 

' 0.149 

NO RUN IN '74 

0.970 

0.024 

0.891 

0.703 

515.470 ... 

2.267 

39.882 

- 
- 

0.799 

o n \ \  

0 .  131 

0 .  A I  

0~10-~' / .02 1 1 . 0 8 ~ 1 0 - ~ ~ / . 4 6  I 1 . 9 2 ~ 1 0 - ~ ~ / . 0 8 ,  I 7.79~10-~:.04 

4~10-~'@C)4 2.11510-15/.009 3.19~10-'~/.01 7 .73~10-~~ / .004  

..-- Ox1U-16/.003 1. 22x1O-l5/. 007 9.26~10-'~/.05 4 . 7 7 ~ 1 0 ~ ' ~  .03 

9x10-15/. 008 3.63~101~~/ .02 1.5!.~10-"~/ .07 1. 29X10-14/.06 

- 

10/4 - 11/1 
7. 6ixlO-l6/. 0 1  

3. 18X10''6/.01 

7 . 3 2 ~ 1 0 - ~ ~ / . 1 0  

4 . 2 6 ~ 1 0 ~ ' ~  I .  0 1  

1.28~10-'~/.03 

1 . 8 1 ~ 1 0 - ~ ~ / .  007 

- 1 . 2 9 ~ 1 0 - ~ ~ / . 0 6  

2 . 1 3 ~  006 

3.19xlO-LG/.OO9 

1 . 4 7 ~ 1 O - ~ ~ / . U O l  

NO R U L  

3 . 0 8 ~ 1 0 - ~ ~ / . 0 2  

7. 43x1Ll6/ .  001 

1. O ~ X ~ O - ~ ~ / ,  20 

I..63~.l0-'-~/.3@ 

4 .35~10-~~ /81 .68  

1 . 0 9 ~ 1 0 - ~ ~ / .  90 

7.53x1O-l4/1. 64 

11/29 - 12/27 

8. 96x1O-l6/. 02 

7. 4 5 x d 5 / .  02 

8. 75x1O-l6/. 0 1  

5.43x1O-l6/. 02 

1. 64x10-15/ .04 

9.75~10'~~/.004 

1. 13x10-14/. 05 

1 .75~10-~~ / .O5  

5 . 5 0 ~ 1 0 - ~ ~ / . 0 2  

6 . 7 2 ~ 1 0 - ~ ~ / . 0 0 7  

1. 76x10-15/. 0 1  

1 . 3 0 ~ 1 0 - ~ ~  / .002 

5. 19x1O-l5/. 11 

2. O2x10-l5/. 03 

2. 66x1O-l2/49.99 

1 .56~10 '~~ / .12  

- NO RUN 

1 . ' 2 3 ~ 1 0 - ~ ~ /  .05 

1. 31x1O-l5/. 005 

1 . 9 6 ~ 1 0 - ~ ~ / . 0 1  

4. 13x1O-l5/. 02 

11/1 - 11/29 

7. O4x10-l6/. 0 1  

5 . 8 8 ~ 1 0 - ~ ~ / . 0 2  

1 . 3 5 ~ 1 0 - ~ ~ / . 0 2  

1 . 9 4 ~ 1 O - l ~  I .  06 
4 . 3 9 ~ 1 0 - ~ ~ / . 1 0  - 
3.06~10-'~/. 0 1  

7.55x1O-l5/. 04 

3 . 1 5 ~ 1 0 - l ~  I .  10 
6.51%10-~~/ .  20 

1 . 3 2 ~ 1 0 - ~ ~ / . 0 2  

2. 33x1O-l5/. 02 

3 . 0 8 ~ 1 0 - ~ ~ / ,  0005 

1.94x1O-l5/ .05 

3 . 6 6 ~ 1 0 - ~ ~ / . 0 7  

3.04~10-~~/63.28 

5. 67x1O-l3/. 50 

8.95x1O-l4/2.15 

NO RUN 

8/9 - 916 

.6x10-15/.05 

. 1 ~ 1 0 - ~ ~ / .  04 

. 4 ~ 1 0 - ~ ~ / . 0 5  

. -- 5x10-16/. 02 

. -- 5x10-15/. 06- 

. 7 ~ 1 0 - ~ ~ / . 0 0 3  

. 5 ~ 1 0 - ~ ~ / . 0 2  -_ 

. 2 ~ 1 0 - ~ ~ / . 0 _ 7  -. 

. 6 ~ 1 0 - ~ ~ / . 0 0 6  

. 3xi0-14/.06 

NO RUN 

--.- 2x10-1j/.02 

-- 1x10-15/.02 

--- 4x10-16/. 0009 

--/.o- 6 ~ 1 0 - l ~  9 

--- 1x1U-12/20. 7 

----- 2x10-13/. 18 

8 ~ 1 0 - ~ ~ / , 8 3  

9/6 - 10/4 

1 .20~10-~~ / .02  

4. 24x1O-l6/. 0 1  

9 . 6 0 ~ 1 0 - ~ ~ / . 0 1  

5. 31&0°-16/. 02 

1. Z O X I O - ~ ~ / .  03 

3.21~1_0-~~/.001 

2 . 9 5 ~ 1 0 - ~ ~ / .  13 
-16 -- 7.43~10 / . 0 L  

2 . g ~ 1 0 - ~ ~ / . 0 0 7  

-.--- 2.31~1O-~~/.002 

NO RUN - 

3 . 1 9 ~ 1 0 ~ ~ ~ / . 0 0 0 5  

1..45x10 10.3 

6. 2 2 ~ l O - ~ ~ / l l .  69 - 
3 . 0 5 ~ 1 0 - ~ ~ / .  24 

5.79~10-~~/1.. 26 

--- 2. l.3xlo-15/.02 

-14 

5.32~10-~~/.00t3- 



- 1 9 7 i  STACK EFFLUFXT REPORT 

I EFFL. 
!'.TACK IDERT. 
5D SCURCE 

TA-50 NE ' 

- TA-50 SE 

TA-50 South 

I '  
DISCHARGE 
POINT IFZNT. 12/28 - 1/25 1/25 - 2/22 2/22 - 3/22 3/22 - 4/12 4/12 - 4/29 

001 Alpha 1.,0~10-~~/.30 1.3xl0:~5/.04 1.3x10:15/. 04 3.2xlOI;54/ - 1 <4.5~10-~~/<.00: 
001 Beta 3.5~10-~~/1.05 6.9~10 14/2.06 1.OxlO 13/2.99 7.3~10 12.19 2.7~10-~~/4.818 

-15 010 l..4x10~13/.033 -15 
002 Bctr 2.3~10-~~/.94 4.2~10-~~/1.70 8.5~10 13.46 4.9~10-~~/2.01 1.4~10 13.406 
003 Alpha 5.9x10~14/.oo2 -16 5.9x10-16/.002 010 7. 7x10-14/.03 -15 2.3~10-~~/. 004 
003 Beta 1.2~10 1.04 1.I~l0-~~/.04 2.4x10-14/. 08 2.0~10 1.06 6.7xl.O 1.128 

002 Alpha 5.9x10-16/.02 1.3x10-15/,05 5. 2x10-14/.21 

-1s 



i 
! 

‘12 4/12 - 4/29 MAY JUNE 

9. O X ~ O - ~ ~ I .  -16 029 4 .5~ -  -16 1.015 
3.9~10 112.488 7.5~;8~’12.439 

1 . 4 ~ 1 0 - ~ ~ / .  -15 033 9 . 0 ~ 1 0 - ~ ~ / . 0 4 0  -16 1. 8xlo:;,5/. os0 
12.01 1.4~10 13.406 2.7~10 111. 97 p. 3 ~ 1 0 - ~ ~ / 5 . 7 8 8  

t.03 ? . 3 ~ 1 0 - ~ ~ / .  -15 004 4 . 5 ~ 1 0 - ~ ~ / . 0 0 2  2 .3~10  1.008 
l.06 6.7x1.0 /.128 5 . 9 ~ 1 0 - ~ ~ 1 .  207 i?. 6 ~ i 0 - ~ ~ / . 0 9 1  

6/28 - 7112 , 7112 - 819 

8 . 5 4 ~ 1 0 - ~ ~ / . 0 1  1 . 6 ~ 1 0 - ~ ~ / . 0 5  
1 .33~10-~~11 .98  4 . 2 ~ 1 0 - ~ ~ / 1 . 2 4  

1.28~10-’~/.003 1 . 2 ~ 1 0 - ~ ~ / . 0 5  
9 . 6 0 ~ 1 0 - ~ ~ / 1 . 9 3  3 . 5 ~ 1 0 - ~ ~ / 1 . 4 1 .  

2.13xlOI:,5/. 003 6. 4x1O-l6/. 002 
3.82~10 -1-06 1 . 3 ~ 1 0 - ~ ~ 1 . 0 4  
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241 238 239 233 234 235 Mixed 131 41 .. . . .  - 

1974) An, PU, Pu U, U, U Fission Products I ' Ar 

2.1 x 10 1102 ?NU.%Y 161 46 94 

-- 
3 23U 
H U 

8 
8.29 x 10 e.29 - 

iBRUARY 47.3 18 

*.RCH 17.0 , 99 

'RIL 36.3 53 

8 

7 8 

0 7 

33 1-19 x 10 a.80 x 10 4.53 64 

102 25 2.09 x 10 4.20 x 10 4.36 

63 96 1.57 X 10 , 6.77 x 10 1.61 
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UNIVERSITV os CALIFORNIA 
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0 F F IC E M E h  0 2 A I <  i) U M Y! 

TO : Harry S. Jordan, H-M) DATE: NOV. 9, 1973 

FROM : Allen M. Valentine, H-1 

SUBJECT : NUCLIDE INVENTORY DATA 

5YMBOL : H-1 

Attached please find H-1's input to the Nuclide Inventory requested 
by the AEC on October 19, 1973. 
releases at the Los Alanos' Project Site during the period from 
1943 through 1972 and is presented in two (2) attachments as follows: 

Attachment 1: 

Attachment 2: 

Our input covers atmospheric 

Sunmary of Huclide Inventory Released M the Atmos2here. 

Supplemental Data and Qualifications Regarding Nuclide 
Inventory. 

If you have questions or need more information please contact me. 

\ 

AMV/eh 

Attachments: 2 

Xc w/attachs: 

L. J. Johnson, H-8 
F i l e  (3) 

J. E. Drumner, H-1 

&&&g3 
Allen M. Valentine 



Attachient 1 

Summary of Nuclide Inventory 
Released t o  the Atrosphere 

Los Alamos Project Site 1943-1372 

- 
(1) OFFSITE ATMOSPHERE RELEASES 

Nuclide 
Cumulative Total Decayed To 
Total (Ci) December 31, 1972 (Ci) 

~~ ~~ ~ ~~~~ 

3" 141,108 119,852 . 

MFP (2) 0.55 0.006 

23SU (3) 0.086 0.086 

238,, ,(4) 0.005 0.005 

238pu. (5) 0.056 0.056 

239Pu (6) 1.24 1.24 

("Refer to Attachment 2 for supplementcl aata and &alifications, rcgzr;?i:.,- tkc  

basis for and accuracy of these data. 
.. -. 

(2)Mixed fission products with an assumed four (4) month decay at the time of 

release. Primary biologically significant nuclides are "Sr and lJ7Cs. 

(3)Uranium nominally 'enriched to 939 235U. 

(4)Natural and/or depleted uranium containing 234iJ, 235U, and 238U. 

(5)Isotopic composition nominally 80% 238Pu, 16.3% 239Pu, 3.0% 240Pu, 0.6% 241Pu, 

and 0.1% 242311. 

(6)Plutonium used in weapon development programs with nominal isotopic composition 

of CO.012 238Pu, 94.55 239Pu, 55. z40Pu, 0.5% 241Pu with a varying 24'Am content. 

.._. 



Attachxent 2 

Suppleincntzl Data and Qualifications Regarding 
Nuclide Inventory Released t o  the Atmosphere 

Los P.lanos Project  Si te  1943-1972 

Nuclide inventory quant i t ies  reported i n  A t t a c h e n t  1 represent those releases 
t h a t  have been doccmented a s  the r e s u l t  of established stack samplinq programs; 
hence, it represents only a p a r t i a l  inventory. 
programs during the ear ly  times and the conduct of uncontaineti t e s t ing  programs 
involving radionuclides prevented the  preparation of a ccmplete nuclide inventory. 
Neither was it possible t o  quantify by specific nuclide data  involving p lu tonim,  
uranium, and f i s s ion  product nuclides. 

Inventories of 41AT, 
s ince  they are  not long-lived #iological s ign i f icant  nuclides. From the avai lable  
d a t a  it was riot possible to  q-ntify the quant i ty  of 241A, released along w i t h  the 
239Pu ident i f ied  i n  Attachment 1; hence, the  239Pu includes the  241Am associated 
with the p lu tonim a t  the time it was released t o  the atmosphere. 

Th nat ,  Ra, 233u, and zloPo. 

I n  general ,  the  nuclide inventory covers releases during the period from 1948 
through 1972 for  plutonium, 1961 through1972 f o r  mixed f i s s ion  roducts, and 

The absence of stack sampling 

l 3 l j ,  133Xe, 13'Xe, and 140La were not attempted 
. ' 

This is a l so  
t rue fo r  other alpha emitters handled concurrently with plutonium, i.e., 244- 

#. 

1967 through 1972 fo r  other  radionuclides such a s  %I, 235u, and LU. 
To allow an independent evaluation of the  completeness of the  nuclide inventory, 
we are providing t h e  following tabulat ions of f a c i l i t i e s  and miscellanewds re lease  
sources. 
provides the approximate t i n e  periods during.which stack sampling program da ta  
were avai lable  fo r  reporting i n  the nuclide inventory. 

?he c o l ~ m  headed "Period Repoxtd ia  Xiildidd inflerrtury" Lir i a L L  1 

. .  
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Facilities Which Represented Sources 
for Atmospheric Release of Radionuclides 

(1943-1972) 

AredBldg. Potential Potential Period Reported 
No. Nomenclature Nuclides &leased Release Period in Nuclide Inventory 

TA-1-6 

TA-1-26 

TA-1-29 

TA-1-42 

TA-1-43 

TA-1-45 

TA-1-56 

. TA-1-67 

TA-1-69 

TX-1-71 

TA-1-81 

TA-1-83 

TA-1-96 

TA-1-104 

TA-1-115 

Building D 

Building H 

Building IiT 

Building ML 

Building M 

Building 0 

sigma 

Building TU 

Building U 

Building W 

Building Y 

Building 2 

Building M-1 

Metal Shop 

Building J-2 

239Pu 

21OpO,14Oh 

235 23Su 
U, 

244- 

235u 

222Rn+dtrS 

235 238 232Th,3H 

23Su 

3H 

3H 

u, u, 

235u 

3H 

235u 

235, 

MFP 

1943-1953 

1943-1950 

1944-1959 

1944-1956 

1945-1955 

i946-1953 

1944-1963 

1945-1962 

1944-1957 

1950-1955 . 

1944-1950 

1944-1955 

1962-1964 

1960-1963 

1949-1957 

None 

None 

None . 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

. .  
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€Uea/sldg. Potential Potential Period Reported 
NO. Nomenclature Nuclides Released Release Period in Nuclide Inventory 

TA-2-9 Mast . 4 1 ~ , 1 3 3 ~ e 8  135~a,88~ 1944-1972 1967-1972 

TA-3-16 Van de Graaff 38 1956-1972 None 

TA-3-29 . CMR 8 . U8 1952-1972 1952-1972 

TA-3-29 CMR W P  1961-1972 1961-1972 

238, 239pu8235 23% 

TA-3-29 am 3H 1952-1972 None 

TA-3-34 Cryogenics 'H 1955-1958 None . 

TA-3-35 Press Building 1963-1972 ' 1967-1972 235, 

TA-3-39 Tech Shop 46sc,~0co 1966 None 

TA-3-40 

TA-3-40 

TA-3-66 

TA- 3-102 

TA-3-141 

TA-9-21 

TA-18-32 

TA-20-17 

%A-21-2 

TA-21-3 

Physics Building 

Physics Building 

Sigma 

Shops Addition 

Roll Mill 

Laboratory 

Kiva I 2  

Cutoff Shack 

Laborawry Building 

Laboratory Building 

zloPo 

3H 

235 23eu 
U, 

235 238, u. 
238, 

3H 

235tJ,MPP 

210Po. 
23gm 

238pu,239pu,235,, 244- 

'L1955 

1955-1960 

1963-1972 

1959-1972 

1963-1972 

1960-1966 

%1955-1964 

1946 

1945-1972 

1945-1972 

None 

None 

None 

None 

1967-1972 

None 

None 

None 

1948-1972 

1948-1972 . 



- .  
AradBldg. Potential Potential Period Reported 

No. Ncnnenclature Nuclides Released Release Period in hkclidc Icventory 

TA-21-3 Laboratory Building 3" 41951-1966 None 

TA-21-4 Laboratory Building 1945-1972 . 1948-1972 

TA-21-4 Laboratory Building MFP 1962-1972 1962-1972 

1945-1972 1948-1972 TA-21-5 Laboratory Building 23gPu,233" 

TA-21-5 Laboratory Building 3H 1965-1972 1965-1972 

TA- 21-12 Filter Building u, 1945-1972 1948-1972 

238Pu,239Pu, 23SU 

23gPu,235 244- 

239, 235u '?38u 

238, 239pu,235 233u 
TA-21-20 Laundry D 8 zloPo ' . 1945-1962 None 

TA-21-21 Vault ' I u. 1945-1972 1972 

TA-21-33 Waste Treatment Lab 239~u,89~ ,'Osr 1945-1961 None 

1952-1968 None TA-21-35 Waste Disposal Lab 

TA-21-61 Laboratory Building 1961-1969 None 

239PU, 235 u, 238 u, 244- 

235u 

1959-1972 

1965-1972 

1959-1972 

TA-21-150 Fuel Services Bldg. ,239PU 1965-1972 

235 244- TA-21-146 Filter Building 238PU,239PU, u, 

TA-21-152 Laboratory Building u, 1945-1972 None 210po,235 227Ac,Th 

TA-21-153 Filter Building 210PO. u, Ac,Th 1945-1970 None 235 227 

TA-21-155 Furnace Building 1961-1972 1961-1972 

TA-21-209 Chemistry Bldg. 235u ,238U.Th 1965-1972 None 

TA-21-257 Waste Disposal Plant 

235,, 

1967-1972 1970-1972 238Pu,239Pu, 235 u, 241- 



. 
--/Elas. Potential 

No. Nomenclature Nuclides Release 
Potential  

. : . '. . 
Period Reported 

:lease Period Nucli5e inventor' - 
TA-3 2-1 

TA-33-21 

TA-3 3-86 

TA-33-113 

TA-35-7 

TA- 35 -7 

TA-35-2 

TA-41-4 

TA-42-1 

TA-43-1 

TA-45-2 

TA-46-1 

TA-46-16 ' 

TA-46-31 

TA-48-1 

TA-50-1 

. TA-52-1 

Medical Research Lab 

Cutoff Building 

HP Lab Building 

Hot Machine Shop 

F i l t e r  Building 

F i i t e r  Building 

Lab/Office Building 

Lab Building 

Incinerator B l d g .  

Health Research Lab 

Lab Building 

Lab Building 

T e s t  Bldg. lil 

T e s t  Bldg. t2 

Lab Bldg: ' 

Liquid Waste D i s p o s a l  

UHTREX Reactor 
Plant 

239Pu 

239Pu 

3H 

14OLli,9OS, 

239Pu 

3H 

235" 

239pu,241Am 

23gm # 241- 

239Pu, 3H 

239~u,  " ~ r  
235u 

235" 

235" 

239PU ,MFP 

238PU ,239PU, 241Am ,MFP 

MPP 

'bl948-1954 

1960 

'U958-1972 

1960-1965 . 

%1953-1956 

1957-1972 

1958-1972 

1953-1972 

1963-1967 

1955-1972 

1950-1965 

1960-1967 

1960-1967 

1960-1967 

1958-1972 

1965-1972 

1965-1970 

None 

None 

1967-1972 

None 

None 

1967-1972 

1967-1972 

1967-1972 

None 

1972 

None 

None 

None 

None 

1967-1972 

1967-1972 

1967-1970 



Table 2 

Miscellaneous Planned Releases of 
Radionuclides to the-Atrasphere 

(1943-19721 

1. Uncontained explosive tests involving depleted uranium and tritium have 
.been conducted at TA-15-R Site since 1952. 
as to the quantity of depleted uranium and tritium involved were retrieved 
for tho period from 1967-1972. During this six (6) year period, a total 
of 4.84 Ci (9680 kg) of depleted uranium and 28,168 Ci of tritim were 
detonated at or near ground level. 
in the nuclide inventory since a large'fraction of the total was probably 
released to the atmosphere. 
the inventory since a lare undetennined quantity remained at the site 
as ground contamination. 

Uncontained ex losive tees  involving radiolanthanum (I4OLa with trace 
quantities of as an unwanted &purity) were conducted at firing 
points at TA-10 during the period from 1944 to 1962. These tests were 
part of the RaLa Program and involved the detonation of several thousand 
curies of 140La and an undetermined trace quantity of 90Sr. Neither o f  
the quantities are included in the nuclide inventory since 140La is not 
biologically significant and the quantity of 90Sr is unknown. The site 
was commonly called "Bayo Canyon" and it has been decontaminated and 
decommissioned. 

Records that provided data 

The 28,168 Ci of tritium were included 

. The 4.84 Ci of uranium were not included in 

I 
P 

2. 

i 

~ ... . 



LOS ALAHOS SCIENTIFIC LABORATORY 
UUIVERSIm OF CALIFORNIA 

LOI ALAY05.  UEN MEXICO 8 7 W  . 
OFFICE MEMORANDUM 

TO : A. M. Valentine, H-1 DATE: October 31, 1973 

FROM : Carl Buckland, Leader, General Monitoring Section, H - 1  

SUBJECT' : . PARTIAL RESPONSE TO AEC REQUEST FOR "NUCLIDE INVENTORY DATA" (TG THZ 
ATMOSPHERE) 

SYMBOL ! H - 1  

This first response includes poten t ia l  sources and atmospheric re lease 
periods ex is t ing  p r i o r  t o  some of the f irst  stack sampling i n  1367. 
No quant i ta t ive  da ta  i s  available f o r  the potent ia l  sources and release 
periods l i s t e d  below: 

TA- 1 - 
Potent ia l  

COnrmOn Release 
B l d g .  # Designation Period Potent ia l  NucliCes Released Potec t ia l  Naqzitc.'e 

6 

26 

29 

42 

43 

45 

56 

67 

69 

71 

81 

83 

96 

104 

115 

D 1943-1953 

H 

HT 

.m 

M 

0 

Sigma 

Tu 

U 

w 

Y 

1943-1950 

1944-1959 

1944-1956 

1945-1955 

1946-1953 

1944-1963 

1945-1962 

1944-1957 

1950-1955 

1944-1950 

z 1944-1955 

M-1 1962-1964 

Sheet Metal Shop 1960-1963 

J- 2 1949-1957 

2'9PU, mP . 

z l o ~ o ,  ' "~a 

2 3 B U  23Su 

2 S S m  

2 3 S U  

z z z ~  + d t r s  

23Ou 23521, 232*,  3~ 

2 3 a u  

3 H  

3H 

23sU 

)H 

235u 

2 3 S U  

MFP 

SignificLYt 

Minhal  

Moderate 

One time release 

Moderate 

Minha l  

Moderate 

Moderate 

Modirate 

Mininal 

' Mininal 

Minkal  

Mininal 

Minimal 

Moderate 

9 Mast 1944-1966 

TA-2 - 
4'Ar, 1 3 3 x e ,  1 3 S X e  V e r y  s ign i f icant  



-2- 10/31/73 

TA- 3 - 
Potent ia l  

Comnon Release 
Bldq. # Designation Period Potent ia l  Nuclides Released =t iz l  Xaqnitudc 

16 VanDeGraaff 1956-1966 'H Minimal 

29 CMR (Ron Stafford cr John Enders t o  cover) 

34 Cryogenics 1955-1958 'H 

35 Press Slag. 1963-1966 2'51J 

39 Tech. Shop 1966 b 6 s c ,  60co 

40 Physics Bldg. =1955 210PO 

Minimal 

Relow MPC 

Minimal 

Signif icant  (one time 
release) 

40 Physics B l d g .  1955-1960 'H 

Sigma 1963-1966 ' '5UI ' "U 
102 Tech Shops Addi. 1959-1966 2'5U, *"U 

141 -11 M i l l  1963-1966 * "U 
TA-9 - 

21 LAB Bldg. 1960-1966 'H 

TA-10 - 
None Fir ing P t .  3 C 4 1944-1962 '*'La, t race  'OSr contaminate L a r g e  

None Fir ing Pt .  1 C 2 1944-1962 I4'La, trace ''ST contaminate Large 

44 

184 

32 

17 

TA- 15 - 
Fir ing Pt .  1950-1973 D-38, 'H 

Fir ing P t .  1960-1973 D-38, 'H 

TA-18 - 
Kiva #2 1955?-19647 "U, MFP 

TA-20 - 
Cutoff shack 1946 210Po 

Minimal 

Minimal 

M i n i m a l  

Minimal 

Minimal 

Minimal for  D-38 i n  
terms of C i .  Very 
s igni f icant  quati t ies 
of tritium 

I 
A t  least  t w o  super- 
c r i t i c a l  bursts  and 
re leas e 

Minimal to nodrrate 

TA- 2 1 - 
B i l l  Romero to cover. 



. .  
10/31/73 

Potential 
Camnon Release 

Bldg. # Designation Period 

1 Med. Research 1948-19547 
Lab. 

21 Cutoff Bldg. 1960 

86 Lab. Bldg. 19587-1966 

113 H o t  Machine Shop 1960-1965 

7 A i r  F i l t e r  B l d g .  1953-19567 

7 A i r  F i l t e r  Bldg. 19571-1966 

2 Lab. Office Bldg.  1958-1966 

None Fir ing P t .  1950-1962 

4 Lab. Bldg. 1953-1966 

1 Incinerator Bldg. 1963-1967 

1 Health Research Lab. 1955-1966 

2 

1 

16 

31 

1 

Potential  Nuclides Released 

TA- 3 2 
LAII.. 

239Pu 

TA- 3 3 - 
239Pu 

'H 

. 2 3 5 u  

TA-35 - 
."'~a. "ST contaminate 

239PU 

'H ' 

TA-39 . - 
230u 

TA-41 

239PU,  241h  

TA-42 

- 
- 

239pu,  241m 

TA-43 

2'9PU, 'H 

- 
TA-45 - 

Lab. Bldg. ' 1950-1965 2'9Pu, 'OSr 

TA-46 - 
Lab. Bldg. 1960-1967 235U 

Test Bldg. #1 1960-1967 235U 

T e s t  Bldg. W3 1960-1967 a 5U 

TA-48 - 
Lab. Bldg. 1958-1966 MFP, 2 3 9 P ~  

Potent ia l  Hagnitude 

Minimal 

One release minimal 

Large 

V e r y  minimal 

Moderate 

Minimal, below MPC 

Moderate 

Minimal 

Minimal 

Minimal 

Minimal 

Minimal 

Minimal, below MPC 

Moderate 

Minimal 

Minimal, balow m C  



- 4- 10/3:/73 

CcnrmOn 
Bldq. !! Designation 

1 Liquid Disposal 
. Plant 

1 Uhtrex sldg. 

Potential 
Release 
Period ' Potential Niclidcs Released 

TA-50 - 
1965-1967 *"PU, 241Am, 238Pu, MFP 

TA-52 - 
1965-1966 W P  

Potential :<agnitde 

Mininal.. belosr MPC 

Minimel, 5elou MPC 

TA-54 - 
John Enders will cover. 

@@A C a r  Buckland 

CB:ed 

Xc: File 
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& INTEROFFICE- ROUTING SLIP 
.. LOS ALAMOS SCIENTIFIC LABORATORY 

- 
FROM A. M. Valentine, ~ - 1  Rl,n DATE U-a-78  TELEPHONE 5296 

U U y  

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 



:. .fl) . . .  . . .  . .. 
.- .'(STACK DISCHARGE) . 

REPORTING PERIOD: 

TOTAL uCi VOLUME OF A I R  
DISCHARGED . DISCHARGED AVERAGE PRINCIPAL 

ISOTOPE( S) STACK LOCATION DURING PERIOD DURING PERIOD (mlr uCi /ml  

1 .oo E+12 41Ar 

3.42 E+11 T r i  ti urn 

5.27 E+13 Pu 

# 
TA-z-.~ i: 1 .  

--i=&.=7z-w-+-% - 3 - '  

FE-15 ALPHA 2.78 E+13 

5.91 E+l? 

1.41 E+13 

FE-19 ALPHA 5.04 E+13 

FE-20 ALPHA 4.33 E+13 

1.19 E+13 

9.76 E+12 

. 4.75 E+13 

3.41 E+13 

1.22 E+13 

FE-27 ALPHA 9.24 E+17 

FE-28 ALPHA 6.17 E+13 

FE-29 ALPHA 2.66 E+13 

5.98 E+12 

7.05 E+17 

FE-32 ALPHA 6.26 E+13 

FE-33 ALPHA 1.94 E+13 

FE-34 ALPHA ' 1.32 E+13 

1.13 E+13 

L98.9C FEEDER ALPHA FE-dq F E - q l  FC-45 ;:;; ;;;4 ) 7, [\qb'm 
I 

1 . Y b  L - I& 

\,9B.9C FEEDER BETA . FL.M F t - U  FL-YS 2.02 E+14 . 
7 ? C&'U;*Y e 9-IODINE-131 FE- yb 2.02 E+14 

Pu 

Pu 

Pu 

Pu 

U/235/U-238 

Pu 

U-235/U-238 

U-235/U-238 

U-235/U-238 

. U-235/U-238 

. U-235/U-238 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

MFP 

1-1 31 



$i~;i j!;!fiifFj 

TOTAL i C 1  . \'OL!'!!E c l i  A I R  
DISCHARGED DiSSHARGED GVEMGE PRIXCIPAL . 

.. 
- REPORT1 SG PERICC: 

2 - .  . 

STKK !.OP,,?Tl@li - - DURIZIG PERIOD - X R I Y G  E R I O D  N L  u C i / m l  I SOTO?E ( S ) 

.3-34 FE-52 o r  1.71 E+12 T r i  ti mi 

. .  U-235 

3-6 ?-- F E - I Y ) 8  ALPHA 15 -- -- 1.76 Ei.13 U-238 

4.10 E+1? ----. U-235 

- U-235 

. -- 1.81 E113 
:$ 

yh FE-9 m t l a  

u-228 - 
' 3.78 E+13 Th-234 

2.25 E+12 G238h-Nfi ' jh 

F E - W  10 ALPHA 

FE-13 ALPHA 

FE-13 SETA 

FE-24 ALPHA 

FE-26 bdl 

FE-26 'm BETA) 4.48 E + l l  

U-239 

- Th-23$ 

. 2 WEST ALPHA F E - 1  2.56 E+13 

2.03 E+13 . 3 WEST ALPHA FE.' 



.. . - . . .  . .  .. . .  . .  
~ \STACK Drsc!iaPGFJ 

- REPORTING PERIOU: 

. TOTAL $1 VOLUI-lE OF AIR 
DISCHARGED DISCHARGED . ' AVERAGE PRINCIPAL 

STACK I.9CATIL)N D U R I I S  PEXXOD DURIKG PERIOD ( m l )  p C i / m l  . . IS@TOPE(S) 

-21 DP VEST - &!OIL 
1- . *  

- . 3.48 E+12 ' PU 

1.47 E+13 . Pu 

S.  530 i*iAI;.!.'ALPHA F k - \  

s. 150 'ALPHA FE. \  2.16 E+13 

12. 324 EXHAUST ALPHA LE-\ 

Pu -- 
- 

2.27 E+13 U-235 

' 1NCINERATCR.ALPHA Ft-\ - 6.67 E+11 U-235 

2.40 E+13 U-235 

WN'ALPHA 

MAIN ALPHA FE-\ 

.S..,a&FL;U b IC ' 

21 DP EAST - 
- 1.59 E+13 TRITI Ui! 

qb 
TRITIUi4 ,;i 

mD~rnI."?! 

Pu 

Pu 

Pu 

Pu ' 

Pu 

- 33'FE-6 , 
i jfj-gFcq:t 0 6  9.66 E+12 
-i& 
35-PFE-2 ALPHA 9.63 E+12 ' 

FE-3 ALPHA .1.46 E+13 

- FE-6 ALPHA 4.33 E+12 

FE-7 ALPHA 3.86 E+12 

FE-8 ALPHA 3.22 E+12 

-l.qlk+R ' Pu 
' -- 

' P V  sR+3pr9 s--trr+s 
1.35 F+1? ' .  Pu 

FE-IO ALPHA Pu 

FE-11 ALPHA 2.03 E+12 Pu 

FE-12 ALPHA PU 

:3-i FE-14; e, 
f€-/W&W## 

Pu 

---I --- -- 
FE-24 ALPHA 

&- 7? h3 . .  

I - .. . *. . . I ! ._ ., ... .-. , 
.- 



. ..  .. .. 
.! STACK XSC~XGEJ ' . -  ._ . ! .  ' 

1 .  

TOTAL uC1 YOLUZE OF A I R  

REPORTING PERIOD: 

D I S C K ! G E D  DISCHARGED AYEJWGE. . PRI:!CIP,lL 
. STACK L9tATlO:C 9URIEG P Z I O D  FJR!NG PERIOU - (a1 ) ' p C l / m l  IS'ITOPE ( S ) 

i 
' /  

BETA 1.35 E+13 P-32 FE- I b 
FE-9 BETA 1 .35 'E+13 P i32  

FE-10 BETA 8.16 E+12 P-32 

FE-11 BETA 2;03 E+13 P-32 

FE-12 BETA ' 7.96 Et13' . P-32 

. FE-24 BETA 1.91 E+11 P-32 

A -----&79++1-3- ._I- 

.' MFP 
i 

U-235 ' 

a. 
1 a 3  

FE-ll,f2,13 B 6.79 E+13 

5.90 E+13 F k 1 5 , l Q  ALPHA: 
4 I-.\ 

I / 2.81 E+12 \, i MFP FE-51 BETA , 

FE-54 ALPHA 8.82 E+12 

FE-54 BETA 

Pu f I  

8.82 E+12 KFP/U-237 

- -50 FE-1 ALPHA 2.69 E+13 Pu 

MFP 

Pu 

KFP 

. .  
FE- I  BETA 

FE-2 ALPHA ( . *  

FE-2 BETA 4.80 E+13 

\,3.56 E+i2 Pu 
\ 

MFP ' - 3\56 Et12 -- 
FE-3 ALPHA 

FE-3 6ETA 



'\ 
-SiGCrC. 2: 5 C t i r l " E P  

. .  . 
REPCRTISG PERIOD: 

TOTAL !E1 VOLUME OF A I R  
DISCHARGE!). DISCH4RGED . AVERAGE PI? I i iC IPAL  

ISQTO?E!S) - STACK L9CATION DURISG PERIOD ~URISG PERIOD ( m l )  u c i / m 1  - 
;3 

C-11, N-13 
;4AIN STACK, FE-3 1.66 E t 1 3  0-15. Ar-4!  

7 

7 
PAIN STACK, FE-3 1.66 E+13 . Be 

0 WiNG F E - i 6  1.66 E t 1 3  . Be 

. .  

TOTAL MICROCURIES DISCHARGE: 

CLu'iiiluiulul 1-131 

9-235  Th -234  

U-238 Beta (MFP) - 
MAP 

nr-4-1 

TRIT IUM 

P-32 

Be' 

A ,.2YI 



/ = E - / /  
f E -  I /  

F& - iL 

F€ -IL 

F€ -13 

f E - I 3  _ _  . .. 

Ff- IS .. - . . . . . . . . . .  

FIE - 15 . .  

.. - . .  

........ 

FE : I6 ... - ....... ..... .. ..... - . . . . .  

FE .-I6 . . . . .  - .. . . .  

E. - ..3 8 . . 

EE - 3 8--. . . . . . . . .  . . . . . . . .  ... 

FE - 40. 

.- ..... . . . . . . .  

. _. .......... - . .  .. _. . 

...... 

- 

. .- 

. . . . . .  - 

. .  

P u  

Eh FP 

.... - .. ... . . P u  

?I2 

. . .  h f P  
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- 35 
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._. 

STACK ~rscimm: TN CI FOR 1967-1372 

Total Ci Total C i  Total C i  Total C i  Total C i  Total Ci Total Ci 
Eff luent  Diochaqed Discharged Dischrgcd Discharged Discharqcd Discharged ,1967-197 

1972 1971 1970 ' 1969 I960 1967 

Location 

TA-2-9 4 1 A r  
'33xe 
135xe 
EElcb 

TA-3-35 FE-1 

FE-2 

TA-3-66 FE-8 

FE-9 

FE- 10 

FE-13,14,15 

FE-24 

FE-26.27 

TA-3-102 (No FER 
Main Stack) 

TA-3-141 FE-6 

FE-9 

640 
640 
73 
.04 

9.0X10-6 

1.~~10'~ 

1.6x10-@ 

1.2x10- 

1.5~10'~ 

7. 6X10m5 

2.3~10-~ 

6. O X ~ O - ~  

6.3~10~' 

3.8x10-' 

4.7x10-' 
- 

1.8x10' 
14 

,137 
- 

Z.SO 

Zero 

d.1xlO" 

Zero 

Z W O  

1.4xlO" 

Zero 

Zero 

3.2x10-'. 

Zero 

zero 

6482 - - - 
4. ~ 1 0 "  

9.OxlO'~ 

9.9x10" 

1.5x10-' 

4.8x10" 

1.5X10'' 

- 
' 

2.6x10-' 

1. O X ~ O - ~  

2.6~10" 
c 

15,546 2.7~10' - 654 - 73 - 2.0x10" 

3.3xlO-' .3.lxlO" 

4.7~10-' 6 8.9~10" 

l.'hclo-' - 1 . 4 ~ 1 6 '  

1.3~10" 0. Oxlo-' 

1.0x10'~ %9x10-' 

8.l%lO-' -6.0x10-' 

- 4.9~10'~ 

.. 1. S X ~ O - ~  - 
9.5x10" 1.5.1x10-' 

3.5x10-* -3.1~10-~ 

1.6x10-' 8.5xlO-' 

- -. - -...--b 



TA-3-35 FE-1 2¶SU 

FE- 2 235" 

TA-3-66 FE-8 . 2snu 

FE-9 Z'!U, 2'3u 

FE-10 2¶SU 

FE-13,14,15 23OU 

FE-24 zrzfi 

238" FE-26,27 

TA-3-102 (No FEX 
23SU, 213u Main Stack) 

TA-3-141 FE-6 2 1 8 *  

? l o u  

235, 

FE-9 

FE-10 

TA-35-2 FE-2 239PU 

1'0-3 239PU 

FE-G 239PU , 

FE-7 23'PU 

PE-e 239P" 

Z ¶ B m  2¶ghr, 21'" '.- . . . . TA-41-4 FR-17 . . .  . .  . 

9. ox lo-^ 

1. F J X ~ O - ~  

1.6x10" 

1. Zxlo-' 

1.5x10-5 

7 . 6 ~ 1 0 ~ ~  

2.3~10~' 

6. 0x10-' 

6. JxlO-' 

3.8~10'~ 

4.7x10-' 

1.5x10-5 

2. 5x10-' 

9.3~10" 

4.7~10-~ 

l.xxlo-' 

2. 5x10-7 

l.lXlo-~ -. . .  

7.0x10-' 

1.6x10-5 

1.5x10- 

Lzxlo-' 

1.4~10-~ 

7.0~10-~ 

2.6~10-~ 

7.3xlO-' 

3.6x10-' 

3. 9xld' 

1.1x3 0-5 

l.lxlo-~ 

3.  lxlO-' 

l.l.xlo-' 

1.3~10" 

1.7~10" 

1.7~3 0" 

1.*.lo-? 

6.5~10 " 

4.lxlO" 

1.5x10" 

l.BXlo-' 

1.s~io-~ 

8.0X10-' 

- 
7.4~10" 

1. 

9.9x10-6 

2.7%10+ 

6.7x10-' 

1. 5x10-' 

6.7x10-' 

1.6xIO-' 

Z.GXIO-~ 

1 . m  0-' 

Zero 

Zero 

4.lx10-' 

Zero 

zero 

1.4x10+ 

Zero 

zero 

3 - 2x1 O-' 

Zero 

Zero 

zero 

2.ox10-6 

3.ox10-7 

2.ox10-6 

4. SxlO-' 

2. l x l o - ? .  
%%. 

4.wIlU - 
9,ox10-' 

3.9~10" 

1.5~10" 

4. exlo-' 

1.5~10" 

- 
- 

2.6~10-5 

1.ox10-5 

2.6~10" 

7.2x10-5 

1.7~10-6 

7.0x10-' 

2.3x10-' 

4.0x10-' 

0 . 0 ~ 1  0-' 

J..$XlU - s. AaAu 
4.7~10" L 8.9~10' 

1.3~10" 1.4~10- 

1.. 3x10" 1.7.0~10' 

Loxlo-' %*lo- 
8.1x10-' -6.0~10- 

- L4.9~10- 

"1.5X10' - 
9.5~10" I 5.1~10' 

3. SxlO-' -3.1~10- 

1.6~10" 8.5~10- 

Z.lxlo-' c 1.9x10- 

i.a~io-~ 1.3~10- 

8. oX10-' - 1. dXi o- 

z.I)xlo-' . 1.5x10- 
3.0x10-' L 4.2~10- 

8.OxlO-' ~ Z . d x 1 0 '  

- - '  - - . .  - 1.6x10- 1.6x10-6 . _- 

8.6x10" 2.9x10-' . .  

TA-46-1 FE-11 Ihn 8 ?asu 
! . .  . .. - - .  - ' 3.8~10- 

1.0110- 

TA-46-31 FE-36 2S5u 5.6~10" 2- - - - - . s.6X10: 

TA-46-16 (No FEW) 
- .  ' y  . n l L  

TC I 23SU 

. ,,+I1 v: . -< - TC IV . .  2 3 5 ~  1.Ox10-' - - 

PE-37 21SO 1.6X10" zero ' \+6X10- 

. .  



. .. . _  
. .  
i . a , -  

. - Lxation 
TA-50-1 FE-1 

FE-2 

FE-3 

TA-48-1 1 Stack 
FE-11,12,13 

1 Stack 
FE-l5,16 

1072 
Total Ci Dischargod 

B&a Effluent Alpha - 
Il9pu, fission products l.lxlO-' 5.8~10-~ 

2agPu, fission products 1.4~10-~ 8.4~10-~ 

"'Pu, fission products 2.4%10-' 4.2~10" 

"'U, fission products 7.6~10" 9.l~10-~ 

2'9Pu, fission products 4.5~10" LOxlO" 

- 2- 

1971 
Total Ci Discharged 

4.1~10'~ 7. 3xlOT5 

Beta - A_lpha 

i.1~10-~ . 1. lXlo-@ 

9.2xlO-' 4 . 5 ~ 1 0 ' ~  

1970 
Total Ci Discharged 

Beta - A_lpha 

7.9~10" 6.7x10-' 

1.2~10" 8.7~10" 

4.8~10" 3.3x10-' 

1.8x10" 1.9x10" 

1 Stack 
FE-37,38,39,40 '"u, fission products 6.5~10" 7.5x10-' 4.&10-' 3.7~10"' 6.ZxlQ' 2.lxlO" 

Alpha Wing Stack 
FE-45 (#1) 
FE-46 (WZ) 

FE-51 

TA- 4 2 

TA- 52- 7 
Main Stack 

TA-43-1 FS-15 

FE-24 

TA-33-86 FE-6 

TA-35-2 FE-11 

TA-41-4 FE-17 

. .  
r 

a .  

1969 
Total Ci Discharged 

Beta Alpha - 
1.3x10-' - 
2.8XlO" - 
1 .oxlo" 

6.4~10" 1.2~10~' 

. 1.3~10" 2.2~10" 

1.3~10" 4.5~10" 

Unknown, fission products 6.8~10" 1.6xlO" 7.8~10" 1.0~10" 2.6x10-' 1.6~10" - 
23gPu, fission products l.6xlO-' 7.6~10" l.OxlO-' 9.7x10-' 7.2~10" 6.9~10-~ 

.:- . 
8.lXlO" - - - - - - " 23SPU .. 

Fission products - - - - - 2.4~10~' - 
239PU 4.5~10-~ - - - - - - 
2'9PU 2.0X10" - - - - - - 
Tritium - 2.1~10~ - 4.1~10' - - - 
Tritium ' - 2.5~10' 3.1~10' - - - 
Tritium - 1.1x102 . -  3.2~10' - - - 



I 
I 

-2- 

: 1971 1970. 

: 

Total Ci 
1967-1972 

1967 1960 
1969 Total Ci Discharged 

nata - - Beta. Alpha 
dial C i  Discharged Total C i  Discharged Total Ci DischanJcd 

Beta - .  g@ - Beta _A?pha - .  Beta 

l.lxlO-' 5.lxlO-' 3.IXlO-' 1.2~10" ' 1.3~10" 

I.(btlO-' 3.7~10" 6.2~10'~ 2. l ~ l o - ~  1.3~10" 

i 
I 

i8x10-6 1.OxiO" 2.6XlO" 1.6~10" - 
& I x ~ O - ~  9.7x10-' ' 7.2~10" 6.9~10" - 

- - - 8.1x10" 

, '.. 
% l.OxlO-b .. 4.2~10-' 

i 
i 8.1x10" ' - i 

1 2.7~10" .l.BxlO-' 

.. .' 2.4x10-c 

L ,  4.5~10- ' - 
Y 2.OxlO" - 

- : 6200 

- . 5600 

- . 430 
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LO5 ALA.WOS SCIENTIFIC LABOnATORY 
UNIVERS TI OF :*Limat,li 

LO5 K-11135. NEW MEX:EO 8 7 5 4 d  

OFFICE M E M O R A N D U M  
TO : LaMar J. Johnson, Group Leader, H-8 DATE. Kar. 13, 1975 . 

ilu :. 
T i R U  

FROM : William F. Romero, H-1 

: Jerome E. DutXmerkroup Leader, H-1 

SUBJECT : CY-74 AIRBORNE RADIONUCLIDE RELEASES FRON LASL FACILIW STACKS 

SYMBOL : H-l 

MAIL STOP: 692 

The a t t ached  summary l is ts  CY-74 a i rbo rne  e f f l u e n t  releases 

from LASL f a c i l i t i e s  as repor ted  on t h e  Form AEC 789T's 

which a re  enclosed for your review and t r a n s m i t t a i  t o  

t h e  ERDA. A numbar of r e fe rence  location i d e n t i f i c a t i o n  

code changes w e r e  made. These changes are  l i s t e d  i n  

Attachment 11. 

/&gMw 
W i l l i a m  F. Romero 

At tachs  : 
I - CY74 Summary 
11- 789T code changes 
I11 - CY74 789T's 

. Xc: C a r l  Backland, H-1, w/attach I 
Morris Engelke, H-1, w/attach I 
John Gallinore, H-l;w/attach I 
Ronald S ta f fo rd .  H-1, w/attach T. 
H-1 789T F i l e  w/attach I 

J"H-1  Nuclide Inventory F i l e  w/attach I 
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3. Uranium Releases by Facility 
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Mixed Fission Product Releases by Facility 

6. Miscellaneous Releases by Facility 
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Part 1. Total Release Sununary by Nuclides 

Nuclide (5) Total Act iv i ty  Released ( C i )  

PU-238 & 239 -000794 

U-233, 235, & 238 .000804 

Mixed Fission Products -001374 

H-3 7317 

Ar-41 

1-131 

P-32 

312 

-004734 

.000074 

..:: . . . ~  .... :. . . . . .-..i -.... - .  ..... -......, . .  . .  . . . .  .. . .  . . .  : . -:., ..:: . 
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Part 2.a. CY 74 Airborne Plutonim Releases 

Source Nuclides 

Release Data 

volume (M3) (uCi/ml) 
Ave. Conc. 
I 

Gross 

TA-3-29 Wg. 2(S) Pu-238 & 239 6.09 E+8 0.43 E-14 

TAy3-29 Wg. 2(N) Pu-238 & 239 6.10 E+8 0.41 E-14 

TA-3-29 Wg. 3(S) Pu-238 & 239 6.91 E+8 48.30 E-14 

TA-3-29 Wg. 5(S) Pu-238 & 239 . 4.14 E+8 31.00 E-14 
.i : 

TA-3-29 Wg. 5(N) Pu-238 & 239 6.38 E+8 8.80 E-14 

TA-3-29 Wg. 7(S) Pu-238 & 239 2.97 E+8 42.10 E-14 

TA-3-29 Wg. 7(N) Pu-238 & 239 6.21 E+8 13.00 E-14 

TA-3-29 Wg. 9 Pu-239 26.3 E+8 0.66 E-14 

TA-21-2 (E) Pu-239 2.53 E+8 0.15 E-14 

TA-21-2 (W) Pu-239 4.28 E+8 0.24 E-14 

TA-21-3 (E) Pu-238 & 239 2.00 E+8 0.27 E-14 

TA-21-3 (W) Pu-238 & 239 3.91 E+8 0.07 E-14 

TA-21-4 Pu-238 . 3.00 E+8 0.19 E-14 

TA-21-4 Hot Cell 

TA-21-5 (E) 

TA-21-5 (W) 

TA-21-5 (SR) 

TA-21-5 (530) 

TA-21-5 (530 Hood) 

TA-21-150 

TA-21-324 

TA-35-7 (SE) 

TA-35-7 (NE.C.) 

TA-35-7 (NE) 

Pu-239 

Pu-239 

Pu-239 

Pu-,239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-239 

0.58 E+8 

3.68 E+8 

3.98 E+8 

0.14 E+8 

0.16 E+8 

0.03 E+8 

2.81 E+8 

2.10 E+8 

1.3 E+8 

1.4 E+8 

0.50 2+8 

0.29 E-14 

0.09 E-14 

0.10 E-14 

1.40 E-14 

0.96 E-14 

0.07 E-14 

0.33 E-14 

0.31 E-14 

0.52 E-14 

4.20 E-14 

2.60 E-14 

Total 
Activity (vCi) 

2.6 ' 

2.5 

333 

128 

56 

125 

81 

17 

0.4 

1.0 

0.5 

0.3 

0.6 

0.2 

0.3 - 
0.4 

0.2 

0.2 

c0.01 

0.9 

0.7 

0.7 

5.9 

1.3 
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Part 2.a. CY 74 Airborne Plutoniun Releases - continued 

Source Nuclides 

TA-35-7 (SE.C. Pu-239 

TA-35-7 (S) Pu-239 

TA-43-1 (FE-9) Pu-238 & 239 

TA-43-1 (FE-10) Pu-239 

TA-43-1 (FE-11) Pu-239 

TA-43-1 (FE-12) Pu-239 

TA-43-1 (FE-14 & 16)Pu-239 

TA-43-1 (FE-24) Pu-239 

TA-48-1 (N) Pu-239 

TA-48-1 (Core) Pu-239 

T~-48-1 (Alpha) Pu-239 

TA-50-1 (NE) PU-239 

TA-50-1 (SE) PU-239 . 

TA-50-1 (SI Pu-239 

- 

Release Data 
Total 

0.42 E+8 0.24 E-14 

0.34 E+8 0.03 E-14 

1.7 E+8 0.56 E-14 

1.95 Ef8 1.10 E-14 

2.59 E+8 0.54 E-14 

2.63 E+8 0.57 E-14 

1.9 E+8 0.42 E-14 

0.05 E+B cO.01 E-14 

7.2 E+8 2.33 E-14 

6.6 E+8 1.10 E-14 

0.09 E+8 0.05 E-14 

3.1 Et8 0.22 E-14 

6.5 Ef8 0.19 E-14 

0.5 E+8 4.06 E-14 

TOTAL RELEASED 

Activity (pCi) 

0.1 

c0.01 

1.0 

2.2 

1.4 

1.5 

0.8 

c0.01 

16.6 

7.3 

c0.01 

0.7 ’ 

1.2 

2 .0  

. -  
* 794 uCi 
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Part 2.b. CY 74 Plutoniuq Releases Greater than 7 x pCi/ml at Stack 

Location 

TA-3-29 Wg. 3(S) 

*TA-3-29 Wg. 7(5) 

*TA-3-29 Wg. 5(S) 

*TA-3-29 Wg. 7(N) 

fTA-3-29 Wg. 5 ( N )  

Nuclides 

Pu-238 L 239 

Pu-238 & 239 

Pu-238 L 239 

Pu-238 L 239 

Pu-238 & 239 

*Upgraded to double HgPA filtration during '74. 

Ave. Conc. '74 Release 
(.sCi/ml) (Wi) 

48.3 E-14 333 

42.1 E-14 125 

31.0 E-14 128 

13.0 E-14 81 

8.8 E-14 56 

. . I.-. 



P a r t  3. CY 74 Airborne'Uranium Releases 

Source 
Gross 

Nuclides Volurne (M3)  

TA-3-29 Wg. 3 ( N )  U-235 & 238 5.92 E+8 

TA-3-29 Wg. 4 6 )  U-235 & 238 4.96 E+8 

TA-3-29 Wg. 4(N) L-235 & 238 6.56 E+8 

TA-3-35 (W) U-235 2.5 E+8 

TA-3-66 (NW) U-238 5.9 E+8 

TA-3-66 (NE) U-235 & 238 6.0 E+8 

TA-3-66 (SEI U-235 

TA-3-66 (N) U-238 ' 

TA-3-66 (hjw Corner) U-238 

TA-3-66 (WC) U-235 & 238 

TA- 3-102 U-235 & 238 

TA-3-141 (N) U-238 

TA-3-141 (NW) . U-238 

TA-3-141 (SW) U-238 

. TA-21-3 (S) U-235 

TA-21-3 (Incin.) U-235 

TA-21-4 (S) U-235 

TA-21-155 (NE) U-235 

.TA-21-155 (NW) U-235 

TA-21-155 (SEI U-235 

TA-21-155 (SW) U-235 

- 

TA-46-31 (N) U-238 

TA-46-31 (S; U-238 

TA-46-31 (SW) U-235 

7.8 E+8 

5.2 E+8 

0.16 E+8 

3.95 E+8 

2.4 E+8 

1.3 E+8 

2.7 E+8 

4.4 E+8 

2.4 E+8 

0.1 E+8 

2.8 E+8 

0.57 E+8 

0.58 E+8 

0.75 E+8 

0.57 E+8 

0.006 E+8 

0.080 E+8 

0.08 E+8 

Release Data . 
AVe . - r a n c  . Total 
(pCi/ml) A c t i v i t y  (Ki)  

7.2 E-14 42.6 

12.0 E-14 59.5 

1.80 E-14 11.8 

0.48 E-14 1.2 

2.5 E-1? 14.8 

' 1.3 E-14 7.8 

0.37 E-14 2.9 

8.5 E-14 44.2 

11.0 E-1& 1.8- 

0.61 E-14 2.4 

3.7 E-14 8.9 

0.52 E-14 0.7 

0.76 E-14 2.1 

0.38 E-14 1.7 

233.0 E-14 559 - 
21.4 E-14 2.1 

13.4 E-14 37.5 

0.9 1.5 E-14 

0.19 E-14 0.1 

0.14 E-14 0.1 

0.35 E-14 0.2 

CO.01  E-14 c0.01 

3.70 E-14 0.3 

1.20 E-14 0.1 



P a r t  3. CY 74 Airborne Uranium Releases - continued 

Release Data 
Gross Ave. mnc. Total 

Source Nuclicks voluiie (t.13) ( u C i / m l )  Ac t iv i ty  ( u c i )  

TA-48-1 (S)  U-235 

TA-48-1 (Hot C e l l )  U-235 

8.8 E+8 

0.79 E+8 

0.14 E-14 1 . 2  

0.07 .E-14 0.06 

TOTAL RELEASED 804 uci 



Part 4. CY 74 Airborne Nixed Fission Troduct geleases 

Release Data 
G r o s s  Ave. Conc. Total 

Source V0lu;Oe (W3) (uCi/nl) 'Activity (UCi) 

TA-3-29 (Wg. 9) 26.3 E+8 

TA-21-4 ( H o t  Cell) 0.58 E+8 

TA-48-1 (S) 8.8 E+8 

TA-48-1 (N) 7.2 E+8 9 
TA-48-1 (Hot Cell) - 0.79 E+8/ 

TA-48-1 (Core Wg.) 6.6 E d  

TA-48-1 (Alpha Wg.) 0.09 E+8 

TA-50-1 (NE) 3.1 E+8 

TA-50-1 (SE) 6.5 E+8 

t 

' TA-50-1 (S) 0.54 E+8 

0.13 E-12 

0.05 E-12 

0.09 E-12 

0.77 E-12 

0.05 E-12 

0.46 E-12 

0.01 E-12 

0.11 E-12 

0.08 E-12 

0.04 E-12 

342 

2.9 

79.2 

554 

3.9 

304 

0.1 

34.1 

52.0 

2.2 

TOTAL RELEASED 1374 pCi 

Part 5. CY 74 Airborne Tritium Releases 

Souzce 

TA-9-21 (E) 

TA-21-5 (SR) 

TA-33-86 

TA-35-2 (S) 

Release Data 
G r o s s  Ave. Conc. Total 
V o l m  (M3) (uCi/ml) Activity (uCi) 

0.24 E+8 

no discharge in '74 

0.87 E+8 

1.4 E+8 

0.054 E-6 1.3 Et6 

0 0 

63 E-6 591G E+6 

IO E-6 1400 E+6 

TOTAL RELEASED 7317 uCi E+6 



... ..j p. . . 
Part 6. CY 74 Miscellaneous Releases 

Release Data 
Gross A m .  Conc. Total 

Source Nuclides Volume (:.I?) (gCi/nl) Released (Ki) 

TA-2-9 Omega Ar-41 0.12 E+8 26.00 E-6 312 E+6 

TA-3-29 (Wg. 9) 1-131 

TA-43-1 (FE-9) P-32 

TA-43-1 (FE-10) P-32 

TA-43-1 (FE-11) , P-32 

TA-43-1 033-12) P-32 

TA-43-1 (FE-14 & 16)P-32 

TA-43-1 (FE-24) P-32 

TA-53-1 (D Wing) MRP 

26.3 E+8 

1.78 E+8 

1.80 E-12 4734 

6.70 E-14 11.9 

1.95 Et8 4.90 E-14 9.6 

2.59 E+8 7.60 E-14 19.7 

2.63 E*8 8.60 E-14 22.6 

1.89 E+8 5.50 E-14 10.4 

0.05 E+8 2.20 E-14 0.1 

2;19 E+8 CO.01 E-14 CO.01 



OFFICE MEMORANDUM 
TO 

. < . .  . : .:: 
TURU : Ji' G .  

LO5 A L A M O S  SCIENTIFIC L k ~ O H A T O R l  
UNIYERS.T I  OF CIL lFORrr i l  

LOS A L A V 3 5 .  U E W  MEXICO 8 7 5 U  

DATE: July 16, 1.975 

F=GY : Vince Hall, END4 

S U Z ~ C C T  . STACK PLOK MEASUREMEBTS, PER YOUR =QUEST - MEMO H-1 - CHR-8 

SY?.'30; . EirG-4 

Flows are in C.P.M. 

1. TA-3-29 

FE-19 
FE-20 
FE-21 
FE-22 ' 

FE- 2 3 
FE-24 
PE-26 
FE-27 

2. TA-21-DP-WEST 

FAN 
FAN 
FAN 
FAN 
FA.!.! 
FAN 

'FAN 
Bldg. 5 
Bldg. 5 
Bldg. 5 
Bldg. 150 
Bldg. 324 
Bldg. 3 
Bldg. 3 
Bldg. 4 
Bldg. 4 

3. TA-21-DP-EAST 

2 EAST 
2 WEST 
3 EAST 
3 WEST 
4 WEST 
5 EAST 
5 WEST 
Special recovery exhaust 
Addition - Main exhaust 
Rooms 530A and 531 exhaust 
Exhaust 
Process exhaust 
Room 313 - Main exhaust 
Incinerator exhaust 
Room 413 - Main exhaust 
Hot Cell exhaust 

Bldg. 155 North East exhaust 
Bldg. 155 North West exhaust 
Bldg. 155 South East exhaust 
Bldg. 155 South West exhaust 
Bldg. 209 FE-10 

5 



, .I.. 
Jerry Dumer, H-1 

4. TA-3-35 

FE-1 
FE-2 

5. TA-3-66 

FE-1 
FE-7 
PE-8 
FE-9 

' FE-10 

FE-24 
FE-26 
FE-27 

FE-13 

6. TA-3-141 

FE-6 
FE-9 
FE-10 

7. TA-35-2 

FE-11 

8. TA-35-7 

FE-2 
FE-3 , 

FE- 6 
FE-7 
FE-8 

9. TA-48-1 

FE-11 
FE-12 
FE-13 
FE-15 
FE-16 

-2- 

FE-37 and FE-38 
FE-39 and FE-40 (FE-40 Running) 
FE-45 
FE-46 
FE-51 

'July 16,  1975 



.-- 
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A I R  FLOW MEASUCSEXTS, lAsL STACKS, (JULY E AUGUST 1978) 

SICMA 

SM-66, FE-8 
SM-66, FE-26 
SM-66, FE-24 

- 

FZ-13 
FE-9 

FE-1 
FE-2 

FE-6 
FE-9 
Fern 

SM-102 - FE-20 
m4 

TA-43 

FE-9 
FE-10 
FE-Il 

FE-12 
FE-14 
P e l 6  
FE-24 

M-35 

FE-7 
FE-2 
FX-6 
FE-3 

15,093 CFM 

864.8 CFM 

2581.8 CFM 
33,790 
52,803 
u,7& 
7148 
8773 
9262.7 
29,792.8 
16,243.9 

4711.5 
1247.5 

12,295 
5155 *6 
18,057 
16,193 

4715 -9 
243.2 

3512.4 
17,096 - 1 
2111.6 

8016.2 

TA-54 
FE-1 
FE-2 
FE-2 

336.6 
1566 Baler door open 
1216.3 Baler door closed 



. .. 



- LOS ALAMOS SCIENTIFIC LABORATORY 

TO 

FROM : 

SUBJECT : 

SYYODL : 

.. ". 
I -. 

a 
OFFICE MEMORANDUM 

i 

Stewart  M. Lombard, B-8 DATE: October 30,  1974 {i 
:] 

Merlin L. Wheeler, 11-8 A-d 

SOIL .~~LESsPROM~m-71 ,  AREA T 
. %  

! 

A '  
BB-WM-314 & .. .. .. - 

An excavat ion  is i n  progress  i n  Area T, TA-21.. i n  t h e  
v i c i n i t y  of absorptiian beds used f o r  d i sposa l  of unt rea ted  
r ad ioac t ive  waste conta in ing  plutonium, americium and tritium. 
Samples of t u f f ,  so i l ,  and f r a c t u r e  f i l l i n g s  w i l l  be co l l ec t ed  
from t h e  s idewa l l s  of t h e  p re sen t  excavation t o  ob ta in  da t a  
on migration of rad ionucl ides  tKrough t h e  t u f f ,  and t o  provide 
hea l th  phys ics  da t a  on contamihation i n  t h e  completed excava- 
t ion .  

The samples w i l l  be co-iiected i n  one kilogram q u a n t i t i e s  

' 

' I 

where poss ib le ,  but some ins t ances  a r e  expected where  t h a t  
volume of ma te r i a l  w i l l  n o t  be ava i l ab le .  The samples w i l l  , 
be double-bqgged i n  polyethylene,  t h e  second bag being appl ied  
o u t s i d e . t h e  contaminated area.  They w i l l  be s tockpi led  u n t i l  
a l l  are co l l ec t ed ,  and then submitted to t h e  TA-SO Receiving 
Room as one shipment. 
c ipated.  

d i c a t e  maximum a c t i v i t y  va lues  as follows: 

A t o t a l  of about SO samples i s  a n t i -  

Previous samples taken from auger ho le s  i n  t h e  a rea  i n -  

Gross a lpha  - 2 1  pCi/gm 
Gross beta - 45 pCi/gm 

T r i t i u m  - 25 000 pCi/liter 
"Pu - 90 pCi/gm (estimated value) 

Copies of t h e  a n a l y t i c a l  resul ts  are at tached.  Samples co l l ec t ed  
from t h e  t u f f  d i r e c t l y  beneath t h e  o ld  absorpt ion beds evidenced 
g ross  a lpha a c t i v i t y  o f  1800 to 150 cpm/gm.. The r e p o r t  con- 
t a in ing  t h e s e  d a t a  provided no  information on t h e  counter  o r  
its e f f i c i ency .  

r. 
?i _. It is requested t h a t  t h e  samples be analyzed f o r  BPu, 
n " ' A m ,  'H, and m o i s t u r e  conten t .  If gross  alpha and 
e.. 
i 

= 9Pu, 
g ross  be ta  d a t a  are co l l ec t ed  du r ing  t h e  screening process, 
t h e s e  da t a  should a l s o  be repor t ed ,  bu t  no s p e c i f i c  ana lyses  
f o r  these parameters a r e  requested.  The s a  
f o r  submission on or about November 15, 1974 
c i s i o n  and accuracy w i l l  be acceptable .  The 



LO9 A U M O S  SCIENTIFIC LABORATORY 
uwvmnairv oc CALWO~NIA i! 

Lo. ALAMOC. NEW MCXICO .?E44 .. :: 0 i ,I 

TO: S. M. Lombard i'! -2 DATE: October 30; 1974 ..: 

'2 
L 

c* 'I 
inclged in'the sdi-anqua1 report, which is due by January 15, 
if khe resultsrof the analysis are available at that time. 

an'd"M. A. Rogers, and the results of the analyses should be 
forwarded to M. Wheeler. 

MLW: jc 
attachments 

.- - 
3 . ReSponsibility for the sample collection rests with M. Wheeler .. -. 

L 
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8ACKGROUNn 1 . .004 101 50.00 1519 
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.OS. LOS ALAMOS SCIENTIFIC LABORA TOR Y 
SUBMllTED BY: MI EELER GROUP H-0 

SAMPLE RECORD SHEET 
ROUTINE: SPECIAL: SAMPLE NO.%- 

DATE RECEIVED 
SAMPLE 

I 

SAMPLE DESCRIPTION 

. .  



LOS ALAMOS SCIENTIFIC LABORATORY 401. 

SUBMllTED BY: ': 4 )  h) i, ,," GROUP H-0 

ROUTINE: SPECIAL: *' SAMPLE N4.' . . 
SAMPLE RECORD SHEET 

SAMPLE DESCRIPTION 

DATE COMPLETED I 
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1.0s ALAMOS SCIENTIFIC LABORATORY 
GROUP H-0 

SAMPLE RECORD SHEET 
SUBMITTED BY: 1'1 ' 1 .G 1, I . l e y  

ROUTINE: SPECIAL: 

SAMPLE 
LOCATION: 

DATEITME 
COLLECTED: 

SAMPLE DESCRIPTION 

SAMPLE M0.- . 

DATE RECEIVED 

DATE COMPLETED I 

n 



n 

1.0s ALAMOS SCIENTIFIC IABORA TOR Y .01. 

SUEMllTED BY: bth, i J GROUP H-6 

SAMPLE RECORD SHEET 
HOUTINE: SPECIAL: 

I 
COLLECTED: 

SAMPLE DESCRIPTION 

.. . , ... . ,:.. . _.. ._ . 
APPROVEU: 



*. . 



. I  

'/ '( .. Q c 1 
1.0s AIAMOS SCIENTIFIC LABORATORY 4014 

SUBMITTED B V : A  GROUP n-8 

ROUTINE: SPECIAL: 
SAMPLE RECORD SHEET 

SAMPLE NO '' 
J 

1 I '  

DATE COMPLETE 

COLLECTED: 

SAMPLE DESCRIPTION RESULTS 



SUBMllTEO BY: 

ROUTINE: SPECIAL:J 

SAMPLE 
LOCATION: 

OATEITIME 
COLLECTED: 

SAMPLE DESCRIPTION 

5.742 31'1, 



. .  
I. .! ..a 
. I  
l i  .. ALPHA SPECTHA ANALYSES 

nATE COllNTEDl 2/6/75 COUNTING T I M E  = 2onno SECONDS 

ISOTOPE TRACER GROSS RKGRO SAMPLE A C T I V I T Y  2 39/2 3& 
CnlJhlTS COlJNT COlJhlT ---. R A T I O  -1 

PU-238 6487 3666 4.5@ 30.917*/- ;A91 [.::,kf I ., 7 ' 

pu-z39 5R6 2;so h.195*/- .z7b1 15?2 

' SAMPLE 
[DENT. 

717-5 

7 I H'-S .. 

726-S 

5-790-9 f 
[ s-79Y-9 

S-81@ 

S-don-9 

5-792 

s-792 

s-793 

s-793 

5-795 

S-795 

P U k 3 8  b75b 5845 5.25 18.871*/- 
PU-23'4 469 5 . 0 0  2.7911*/- 1 b7Y 

PU-238 7876 9381 3.75' 35 ?78*/ -  .637)'...I /" 
VU-239 1338 1.00 .4. w e * / -  . I 56  1425 

. I  

t 5.1 0 
-.\ 2. POOR VSOLUTION ON TRACFR PEAK 

PU-238 s24 3.25 
PU-239 . 7427n 3.59 / / 3  2 ,  143.2546 

PU-230 4 8: .; 4 14 1 a25 8 114*/- .fi1)6p:1f 
PU-239 1605 3.25 . 2.149*/- ,667 154.7170 ' 

.. . 
PU-23A sf55 4 2.00 
PU-239 432 3.110 a446*/- -62  

PU-230 5232 
PU-239 921 .so 

POOR RESOLUTION ON TRACER PEAK 

309 4.25 
rl5Q7 

PU-230 '& 

PU-239 441 44 2.00 146.1975 - 
POOR RESOLUTION ON TRACER PEAK 

PIJ-238 2 i 7  .la75 Q* \7A 
PU-239 28783 1.25 93,) 136.3083. 

POOR RESOLUTION ON TRACER PEAK 

PU-238 4;39 290 4.25 
PU-239 37f.06 2.59 49.230*/- .947 13C.6008" 

5-796 POOR RESOLUTION ON TRACER PEAK 

S-796 . PU-238 M 2.25 
PU-239 4wl6- 1.50 

a w L  it?& 

rriuoq . .  
' I  

5-797 POOR RESOLUTION ON TRACER PEAK 
e .  

s-797 PU-238 2is; 54 1 .so 
PU-239 723R 1.75 

5-799 POOR RESOLlJTION ON TRACER PEAK 

5-799 PU-238 w. SI76 787 5.00 On8J f- 0#03 pd& 
PU-239 - 3.75 I /  7 +- 3 144.8390 



L 
h 
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LOS ALAMOS SCIENTIFIC LABOPhTOiPl 
UNIVERSITY OF CALIFORNIA 

LCJS ALAYOS. NEN UEXICO e7544 

OFFICE MEMORANDUM 
TO : LaMar J. Johnson, Group Leader, H-8 DATE: Feb. 26, 1974 

THRU : Jerome E. D 9, Group Leader, H-1 

FROM : Allen M. Valentine, H-1 

SUBJECT : CY-73 AIRBORNE RADIONUCLIDE RELEASES PROY LASL FACILITY STACKS 

SYMBOL : H-1-74-97 

The attached surmnary lists CY-73 airborne effluent releases fran U S L  
f ac i l i t i e s  as  reported on the AEC Form 789B's which are enclosed for 
your review and transmittal t o  the A X .  Please Xerox and return for 
our f i l e s  a reduced copy of the 789 forms. 

. .  

m/eh 

Attach: 
1-suIumary 
2-7898' s 

Allen Vafentine 

xc: C a r l  Buckland, H-1, w/attach 1 - Morris Engelke, H-1, w/attach 1 
John Gallimore, H-1, w/attach 1 
Ronald Stafford, H-1, w/attach 1 
€I-1 789B F i l e  w/attach 1 
H-1 Nuclide 'Inventory File w/attach 1 



Part 

1. 

2.a. 

2.b. 

3. 

4. 

5.. 

6.  

- 

CY 73 

Airborne Effluent Release Summary 

- 

Description 

Total Release Suuanary by Nuclide 

Plutonium Releases by Facility 

Plutonium Releases Greater than 7 x 

Uranium Releases by Facility 

Mixed Fission Product Releases by Facility 

IrCi/cc at Stack 

Tritium Bsleases by Facility 

Miscellaneous Releases by Facility 



Part 1. Total Release Summary by Nuclides 

Nucl ideW ' 

Pu-238 C 239 

U-233, 235. h 238 

Mixed Fission Products 

n- 3 

. Ar-41 

Xe-133 

Xe-135 

Rb-88 

1 - k  

Th-232 

Total Act iv i ty  Released (Ci) 

8.696 

1.505 x 

13.840 x 

5207 . 
273 .I 

P 

98 ' 
112 

1.29 

4.229 x lo-' 

0.016 x lom3 



Part 2.a. CY 73 Airborne Plutoniun Releases 

source 

TA-3-29 Wg. 2(S) 

TA-3-29 Wg. 2(N) 

TA-3-29 Wg. 3(S) 

TA-3-29 Wg. 5(S) 

TA-3-29 Wg. 5(N) 

TA-3-29 Wg. 7(S) 

TA-3-29 Wg. 7(N) 

TA-3-29 Wg. 9 

TA-21-2' (E) 

TA-21-2 (W) 

TA-21-3 (E) 

TA-21-3 (w) 

TA-21-4 

TA-21-4 Hot Cell 

TA-21-5 (E) 

TA-21-5 (w) 

TA-21-5 (SR) 

TA-21-5 (530) 

TA-21-5 (530 Hood) 

TA-21-12 (#1) 

TA-21-12 (t2) 

TA-21-12 (#3) 

TA-21-12 (#4) 

TA-21-150 

TA-21-324 

Nuclides 

Pu-238 & 239 

Pu-238 6 239 

Pu-238 6 239 

Pu-238 & 239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 6 239 

Release Data 
Gross ~ Conc . Total 
Volume (M3) 

2.19 x 10 

6.33 x 10 

8 

8 

7.49 x 108 

6.08 x 10' 

3.29 x 10' 

8 5.57 x 10 

8 1.07 x 10 

8 

8 2.54 x 10 

4.29 x 10' 

8 2.01 x 10 

3.91 x 10' 

8 3.00 x 10 
8 0.58 x 10 

8 3.68 x 10 

8 3.98 x 10 
8 0.14 x 10 

0.16 x 10' 

8 0.03 x 10 

8 0.86 x 10 

8 0.86 x 10 
8 0.86 x 10 
8 2.15 x 10 

8 2.81 x 10 

8 2.10 x 10 

26.4 x 10 

(IrCi/ml) 

17 10-l~ 

198 10-l~ 

62 10-l~ 

228 10-l~ 

2 10-l~ 

561 10-l~ 

554 

16 10-l~ 

0.54 10-l~ 

0.63 10-l~ 

0.54 x 10 

0.14 10-l~ 

0.54 10-l~ 

0.23 10-l~ 

0.18 10-l~ 

0.32 

1.7 10-l~ 

0.09 x 10-l~ 

0.04 10-l~ 

27.0 

25.0 10-l~ 

16.0 x 10-l~ 
610 10-l~ 

0.77 10-l~ 

0.54 

-14 

Activity (cCi) 

37.2 

1253 

464 

1385 

6.6 

3124 

593 

422 

1.4 

2.7 

1.1 

0.5' 

1.6 

0.1 

0.7 

1.3 

0.2 

0.01 

go. 01 

23.2 

21.5 

13.8 

1312 

2.2 

1.1 



. 
Part 2.a. CY 73 Airborne Plutonium Releases - continued 

Source 

TA-35-7 (SEI 

TA-35-7 (NE.C.) 

TA-35-7 (NE) 

TA-35-7 (SEI 

TA-35-7 (S) 

TA-41-4 

TA-43-1 IC.) 

TA-43-1 (W) 

TA-43-1' (E) 

TA-48-1 (N) 

TA-48-1 (Core) 

TA-48-1 (Alpha) 

TA-50-1 (NE) 

TA-50-1 (SEI 

TA-50-1 (S) 

Nuclides 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 f i  239 

Pu-239 

Pu-238 & 239 

Pur239 

Pu-239 

Pu-2 39 

Pu-239 

Pu-239 

PI&-239 

. Release Data 
Cross Conc . Total 
Volume (M3) (uCi/nl) Activity ( X i )  

8 

8 

1.1 x 10 

1.4 x 10 

0.52 x 10 

0.44 x 10 

0.32 x 10 
8 3.7 x 10 
8 1.8 x 10 

0.03 x 10 
8 1.3 x 10 

8 7.2 x 10 
8 6.8.x 10 

0.09 x 10 

8 3.9 x 10 
8 .  5.3 x 10 

8 0.4 x 10 

8 

8 

8 

8 

8 

0.45 10-l~ 

0.67 10-l~ 

1.1 10-l~ 

0.65 10-l~ 

0.20 10-l~ 

0.12 10-l~ 

0.28 10-l~ 

0.19 10-l~ 

1.9 10-l~ 

0.9 10-l~ 

0.12 10-l~ 

0.28 10-l~ 

0.25 10-l~ 

0.22 10-l~ 

0.41 x IO-14 

0.5 

0.9 

0.6 

0 . 3  

0.05 

1.52 

0.22 

g0.01 

0.21 

13.7 

6.1 

0.01 

1.1 

1.3 

0.03 



.' 

Part 3. CY 73 Airborns Uraniun Releases 

source Nuclides 

TA-3-29 Wg. 3(N) U-235 

TA-3-29 Wg. 4(S) U-233 & 238 

TA-3-29 Wg. 4(N) U-235 & 238 

TA-3-35 (W) U-235 

TA-3-66 (NW) U-238 

TA-3-66 (NE) U-235 & 238 

TA-3-66 (SE) U-235 

TA-3-66 (N) . U-238 

TA-3-66 (Nw Corner) U-238 

TA-3-102 

TA-3-141 (N) 

TA-3-141 (NW) 

TA-3-141 (SW) 

TA-21-3 (s) 

TA-21-3 (Incin.) 

TA-21-4 (S) 

TA-21-155 (NE) 

' TA-21-155 (m) 

TA-21-155 (SE) 

TA-21-155 (SW) 

TA-4671 (E) 

TA-46-16 (TC-1) 

TA-46-16 (TC-4) 

TA-46-31 (NE) 

TA-46-31 (SE) 

U-235 & 238 

U-238 

U-238 

U-238 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

Release Data 
Gross Conc . 
Volume (M3) (vCi/ml) 

5.55 x 10 

5.10 x 10 

6.86 x 10 
8 2.5 x 10 

8 6.0 x 10 

8 6.1 x 10 
8 8.2 x 10 
8 5.2 x 10 

0.16 x 10 
8 2.5 x 10 
8 2.0 x 10 
8 2.8 x 10 
8 4.5 x 10 
8 -  2.4 x 10 
8 0.1 x 10 
8 2.8 x 10 

0.57 x 10 

0.58 x 10 

0.75 x 10 

0.57 x 10 

0.04 x 10 

10. 10-l~ 

41. 10-l~ 

8 

8 

8 -14 4. x 10 

7.3 x 10 -14 

12. 10-l~ 

16. 10-l~ 

3.2 10-l~ 

11. 10-l~ 

10. 10-l~ 

3.9 10-l~ 

1.5 10-l~ 

1.6 10-l~ 

2.5'~ 10-i4 

350. 10-l~ 

18. 10-l~ 

4.4 10-l4 

0.5 10-l~ 

2.0 10-l~ 

4.3 10-l~ 

0;019 x 108 ' i1. 10-l~ 

35. 10-l~ 

2.2 10-l~ 

0.05 x 10' 0.63 10-l~ 

8 

-14 22. x 10 
8 

8 

8 

8 

8 

-14 0.3 x 10 .. 

. -  

8 0.026 x 10 
8 0.04 x 10 

Total 
Activitlr (!Xi) 

55.5 

209 . 

27 

18.3 

72 

97.5 

26.2 

57.2 

1.6 

9.8 

3.0 

4.5 

11.3 

840 

1.8 

61.6 

2.5 

0.2 

0.4 

1.1 

0.17 

0.97 

0.91 

0.09 

.0 .05  



P a r t  3. CY 73 Airborne Uranim Releases - continued 

source Nuclides 

Release Data 
Gross Conc . Total  

Volume (M3) (pCi/ml) Activit:! ( U C i )  

TA-48-1 (SI U-235 8.9 x 10 0.19 1 0 - l ~  1.8 

TA-48-1 (Hot C e l l )  U-235 0.82 x 108 ' 0.2 1 0 - l ~  0.16 

8 

TOTAL RELEASED 1505 p C i  



Part 4. CY 73 Airborne Mixed Fission Product Releases 

Release Data 
Gross conc. Total 

Source Volume (M3) (Wi/ml) Activit.1 (pCi) 

TA-3-29 (Wg. 9) 26.4 x 10 4.85 x 10- 12804 8 

8 TA-21-4 (Hot Cell) 0.58 x 10 0.017 x 10-l’ 1 

TA-48-1 (S) 8.9 x 10 0.037 x 10-l’ 32.9 8 

8 TA-48-1 (N) 7.2 xcl0 0.97 x 10-l’ 693.4 

’ TA-48-1 (Hot Cell) 0.82 L lo8 0.011 x 10- 0.9 
t 

TA-48-1 (Care Wg. 6.8 ‘x 10 0.42 x 10-l’ 285.6 8 

TA-48-1 (Alpha Wg.) 0.09 x 10 0.021 x 10- 0.2 8 

TA-50-1 (NE) 3.9 x 10 0.020 x 7.8 

TA-50-1 (SEI 5.3 x 10 0.017 x 10 9.0 ’ 

TA-50-1 (SI 0.42 x 10 0.010 x 0.4 

8 

8 -12 ’ 

8 

TOTAL REISASED 13840 VCi 

Part 5. CY 73 Airborne Tritium Releases 

Fielease Data 
Gross conc . Total 
Volumcr (M3) (uCi/ml) Activity (VCi) 

- 
Source . 

TA-9-21 (E) . 0.24 x 10 1.5 x 36 x lo6 8 

TA-21-5 (SR) 0.14 x 10 0.27 x 4 x lo6 8 

TA-33-86 . 0.68 x 10’ 57 x’10-6 ’ 3876 x lo6 

TA-35-2 (S) 1.4 x 10 8.8 x 1232 x lo6 8 

TA-41‘4 0.16 x ld6 59 x lo6 8 3.7 x 10 

TOTAL RELEASED 5207 x lo6 pCi 
~ .._ .- - . 



Part 6. CY 73 Miscellaneous Releases 

source Nuclides 

Release Data 
Gross Conc . Total 
Volune (M3) (vCi/ml) -5eleasri (xi) 

6 

6 

273 x 10 21 x 
8 TA-2 Omega Ar-41 0.13 x 10 

TA-2 Omega Xe-133 0.07 x 'lo8 14 x lom6 98 x 10 

TA-2 Omega Xe-135 0.07 x 10 16 x lom6 112 x lo6 8 

TA-2 Omega Rb-88 0.03 x 10' 4.3 x 10-l' 1290 

TA-3-29 (Wg. 9) 1-131 26.4 x 10 1.6 x 10-l' 4229 

0.4 x 15.6 

8 

8 TA-3-66 (W) Th-232 0.39 x 10 . 
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Los ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS &LAMOL N E W  MEXICO 875.4 

OFFICE MEMORANDUM 
.. : LaMar,J. Johnson, H-8 Group Leader DAw:.May 7,  1975 

. I  
. .  

... 

FROM ’ ; Bill Goode, H-8 

S U ~ J ~ C T  : PRELIMINARY REPORT ON THE ENVIRONMENTAL RADIOACTIVITY RESURVEY 
OF.THE FOFWR TA-I’ZAND AREA . _  

. _  SYMBOL’ : H8-75-124 

MAIL STOP: 490 

Attached is a‘ rough draft of the preliminary report’ on 
. .  the “Envisonlfienta1,Radioactivity Resurvey of;.the Former TA-1 
Land Area. . Your ‘review and suggestions pertaining to. the 
material presented and the TA-1 resurvey in general would 
be’qreatly appreciated. 

. I ’  

I. .. ’ . 
. .  .. . .-,. . 

‘ SGibh. 



ROUGH DRAFT 
1. Introduction 

At the request of the Los Alahos Area Office of the U. S. 
Atomic Energy Commission, an environmental radioactivity. survey 
was initiated on - 4 0  acres of land which was once a part of 
Technical Area 1 (TA-1) of the Los Alamos Scientific Laboratory 
(LASL). . 

TA-1 was the location of a considerable amount of research 
and development work involving plutonium, uranium, and other 
hazardous materials which was carried out during the Manhattan 
Project and the early days of LASL. 
work being done at TA-1 was moved to other parts of the Lab- 
oratory. By the mid-1960's the TA-1 area was entirely abandoned 
and the demolition of unneeded buildings had been completed. 

The land was subsequently surveyed and decontaminated in. ' 
accordance with the health and safety standards in effect 

survey was initiated in an effort to upda'te.the survey infor- 
mation to today's levels of detectability and to provide a 
basis for evaluation of the environmental condition of the 
1and.relative to current standards. 

-- In situ radiation measurements were made and environmental 
samples of soil and vegetation were collected during the period 
March thru July, 1974. Laboratory analysis on environmental 
samples were completed by April, 1975. 

As LASL expanded, the 

at that time: and then released from Laboratory control. Thi 

. .  

2. 'Procedure 
2.1 Background Information 

In formulating a plan for the resurvey of the former 
TA-1 land area, a search was made. for pertinent background 
information. Health physics records were consulted for 
documentation of radiocontamination problems which were 
encountered during the years of TA-1 activity (including 
its demolition). Also, as a method of further identifying 
source potentials. and specific events that might have lead 



. .! . 
- 

' .... . . , 

the number and magnitude of the positive beta activity 
determination from this area do not indicate anything 
conclusive. Sample TA-1 D2-3 represents a location which 
is suspected to be just below the previous point of waste- 
water outfall from the TA-1 contaminated laundry in 
building TA-1-D2. Other radioactivity determinations on 
this sample were high, so the gross beta concentration for 
this sampling point is not surprising. 

3.2.2 137Cs and Gross Gamma Activity 
The results of 13'Cs and gross gamma. activity 

determination are summarized in Table V. 

Table V 

137Cs and Gross Gamma Activity in Soil 

. .." 
Cs ' pCi/g 'Gross Gamma pCi& IS I 

Ave - Location ' Range Ave Range - 
TA-1 General Locations 0.21- 4.6 1.2 1.5-9.2 5.2 
TA-1 Special Locations 0.26-12.5 1.4 2.7-18.1 8.2 
TA-1 General Reference 0.27-4.6 1.5 1.5-6.6 3.8 
Northern New Mexico 
Background Reference 1.2-2.5 1.8 5.1-15.1 9.6 

The wide range of concentrations observed for the 
TA-1 Special Locations is due primarily to the results 
obtained for sample TA-1 AS-1. The site at which this 
sample was collected is known to be in the area in which 
an acid sewer line failure occurred in the'late 1950's. 
This line carried industrial wastes from a building in 
which large amounts of fission products were handled. 
The detection of 137Cs at this survey point is, there- 
fore, not surprising. The 137Cs concentration deter- 

17 



mined for location TA-1-17 also appears to be statis- 
tically different from those of other locations. 
sampling point is in the proximity of iocation TA-1 
AS-1 and it is possible that it was also affected by the 
above mentioned,waste line break. 

This 

137Cs and gross gamma determinations on all other 
. TA-1 soil samples were within the range of reference 

137Cs analyses were. performed on the vegetation 
values. 

samples from locations TA-1 AS-1 and TA-1-17. The 
results are listed in Table VI. 

. .  

Table VI 

1 3 7 ~ s  in Vegetation 

Location 
TA-1 AS-1 
TA- 1- 17 
TA-1 General Reference 
Northern New Mexico 
Background Reference 

13'cs pci/g 
Range Ave - 
1.07 . --- 
1.08 --- 
0.18-1.60 0.98 

0.45-2.5. , 1.08' 

*Concentrations for these locations are wet weight of sample. 

The two vegetation samples of interest did not 
contain 137Cs in concentrations significantly different 
from those values determined for reference locations. 
3.2.3 238Pu and 239P" 

The results of 238Pu and 239Pu activity determina- 
tions for TA-1 and reference soil samples is summarized 
in Table VII. 
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’ 238Pu and 23%u in soil 

2 3 8 ~ u  pci/s 2 3 9 ~ u  pci/g 
Range - Ave Range Ave ’ - Location 

TA-1 General Locations 0.001-0.48 0.05 0.012-48.3 2.4 
TA-1 Special Locations 0.001-2.92 0.23 0.011-224 15 
TA-1 General Reference 0.003-0.011 0.005 0.069-2.16 0.52 
Northern New Mexico 

Background Reference 0.000-0.002 0.001 0.010-0.034 0.024 
TA-1 Drilling Samples -0.03 -7.6 7.0 0.019-28.3 0.83 

It is evident from the data collected that portions 
of the TA-1 survey area have been contaminated with 
plutonium activity at levels. significantly above those 
expected from world wide fallout and the 1evels.encountered 
in the Los Alamos area in general. Figure 5 summarizes 
the locations in which plutonium concentrations exceeding 
1 pCi/g were found. 

In view of this data, one might theorize that 
buildings D and D2 were the primary sources of plutonium 
contamination in the TA-1 area. Operations at .building 
5-2 may have provided a second source of Pu contamination 
but with less environmental effect. The Pu activity 
detected at sampling point TA-1 Q-1 may also have origi- 
nated from the D building area as background information 
holds no record of Pu being handled in that building. 

Significant Pu activity was also detected in .the 
drilling samples collected from points in the area’ 
once covered by D building. Health physics records 
have established that there was some Pu contamination 
present in the D building area when post-demolition 
backfilling began. 

soil analyses yielded plutonium concentrations of >1 
pCi/g were submitted for Pu analysis. The results 

Vegetation samples corresponding to locations where 

4 

obtained from these determinations are summari’zed in s 
Table VIII. 
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ROUGH DRAFT 
Table VI11 

Plutonium in Vegetation 

238pu fCi/ /9 239Pu fCi 

Ave - Range 'Ave Range - Location 
Samples of interest 
from TA-1 1.9-15 6.3 15.9-3200 518 

TA-1 General Reference 2.8-7.5 5.2 . 
Northern New Mexico 
Background Reference 0-0.5 0.24' 

4.3-65 27 

2.1-18 6* 

*Concentrations for these locations are wet weight of sample. 

In general, plutonium concentrations in the selected 
vegetation samples from TA-1 are above the concentrations 
determined €or samples from reference locations. 
3.2.4 Uranium (total) 

uranium in TA-1 and reference soil samples are summarized 
in Table IX. 

The results from analyses performed for total 

TA-1 
TA-1 
TA-1 

Table IX 
Uranium in Soil 

Total U "/s 
Ave 

General Locations 1.6-28 8.0 
Range - 

Special Locations 2.1-55 9.4 

Location 

General Reference 2.3-14 9.6 
Northern new Mexico 
Background Reference 1.4-2.9 .2.0 

Uranium is detectable in several TA-1 soil samples 
at concentrations significantly different from those 
values recorded for the reference locations. It is -4 

interesting to note (see Figure 6) that, with the L 

s 
Y 

9 
B .  
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exception of point TA-1-1; all samples found to contain 
U (total) concentrations above the arbitrary value of 
10 'g/g originated in the area once occupied by buildings 
"Sigma" and "HT" . These buildings were primarily involved 
in uranium machiningand fabrications work. The two 
locations exhibiting the highest U (total) concentrations, 
TA-1 J2-C-1 and TA-1 J2-C-2, are located in a canyon 
which drains a major portion of the land area surrounding 
the above two buildings. Most of the concrete flooring 
from the demolition of Sigma building was disposed of 
in the head of the canyon sampled by points BB-1 thru 
BB-6. Portions of this flooring were known to be con- 
taminated with small amounts of uranium. This fact could 
explain the U (total) concentration recorded for location 
BB-2. 
there is no reason to expect uranium would be present 
in soil at location TA-1-1. 

In reference to available background information, 

Table X summarizes the results obtained from U 
(total) determinations on TA-1 and reference vegetation 
samples. TA-1 vegetation samples were submitted for 
U (total) analysis only if the parent soil was found to 
contain >10 'q/g of. uranium. 

Table X 
Uranium in Vegetation 

Location Range 
u (total) pg/g 

Ave - 
TA-1 Locations of Interest 0.016-2.1 0.67 
TA-1 General Reference 0.016-0.48 0.19 
Northern New Mexico 
Background Reference <0.012-0.140 0 . 0 5 *  

*Concentrations for these locations are wet weight of sample 

From the data presented it may be seen that some 
of the TA-1 vegetation ,samples did contain U (total) in 
concentrations outside of the range of values observed 
for the reference locations. 
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ROUGH DRAFT 
3.2.5 Americium 

Table XI summarizes the results of 2 4 1 ~  deter- 
minations on TA-1 and reference soils. 

Location 
. TA-1 General Locations 

TA-1 Special Locations 
TA-1 General Reference 

Table XI 
Americium in Soil 

Ave - 
-No analyses- 
-0.15-2.4 0.33 
-0.04-0.43 0.11 

Northern New Mexico 
Background Reference -0.41-0.11 -0.06 

I 

The results recorded for four of the TA-1 Special 
Locations suggest 2 4 1 ~ x  in soil at 
above background. All four of these samples also con- 
tained significant amounts of 239Pu so it is reasonable 
to expect some amount of 241Am would be present in these ' 

soils 
of weapons grade plutonium). 

samples collected at the locations exhibiting the two 
highest 241Am in soil concentrations. The results of 
these analyses are summarized in Table XII. 

levels statistically 

as a daughter product of 2 4 1 ~ u  (a component 

241Am determinations were performed on vegetation ' 

TA- 1 
TA- 1 
TA- 1 

Table XI1 
Americium in Vegetation 

Location 
D2-3 

Q- 1 
General Reference 

Northern New Mexico 
Background Reference 

Ave - Range 
0.19 , -- 
0.00 e.. 

-0.13-0.02 -0.05 
a 
5 
Y 
L 

ij -0.01-0.08 0 . 0 2 * ,  
i 
B *Concentrations for these locations are wet weight of sample. 

' ) A  



ROUGH DRAFT 
The 241Am concentrations determined for the two 

vegetation samples of interest are below the limits of 
detection at the 95% level of confidence. 
3.2.6 Radium 

The results of determinations for in TA-1 
and reference soils are summarized in Table XIII. 

Table XIII 
.Radium in Soil 

226- PCi,g 

Ave Location Range - 
TA-1 General Locations - No analyses - 
TA-1 Special Locations 0.8-5.2 2.1 
TA-1 General Reference 1.8-9 . 2.1 
Northern New Mexico 
Background Reference 1.6-3.9 2.3 

The 226Ra concentration determined for location 
TA-1 0-1 appears to be significantly different from 
background levels. However, in comparison to the range 
of 226Ra 
it is not felt that the indication from point TA-1 0-1 
is sufficient to warrant further investigation. 
3.2.7 Beryllium 

reference soil samples are summarized in Table XIV. 

concentrations observed for reference iocations, 

The results of Be analyses performed.on TA-1 and 

TA- 1 
TA-1 
TA- 1 

Table XIV 
Beryllium in Soil 

Be' '/g 
Ave - Location Range 

General Locations - No analyses - 
Special Locations 2.94 
General Reference 0.86-1.6 1.2 

Northern New Mexico - s u Background Reference 0.58-1.2 0.96 
L 

The result obtained for soil sample TA-1 1-1 
0 = (the only non-reference soil analysis for.Be) does y: 

3 5  



appear to be slightly higher than the concentrations 
determined for reference locations. The amount of Be 
indicated by.this determination was not felt to be of 
a magnitude requiring further definition. 

. . _  . 26 
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LO5 ALAMOS SCIENTIFIC LABORATORY 
UNlVElUlTI OF CALIFORNIA 

LW A U Y O I .  NEW MEXICO 87% 

OFFICE MEMORANDUM 
TO H-1 Assistant Group' Leader DATE: March 7, 1977 

THRU : Dennis 6. Vasi l ik .  HPAL Section Leader. 
i 

2 
'.? 

.. 
FROM : W i l l i e  Atencio, H-1 Assistant Section Leader 

SUBJECT : DP WEST STACK RESULTS 

SYMBOL : H-1 Dp-77-32 

Attached are the  Stack resu l ts  f o r  the Bui ld ings af fected by 
the  DP West, Room 501. explosion which occurred a t  3:OO p.m. on 
February 10, 1977. 

Eight Stack samples were removed a t  5:OO p.m. the  same day 
and were analyzed f o r  one minute, one h a l f  hour l a te r .  During the 
next 14 day period, these stack samples were analyzed and calculated 

..... , e igh t  times. 

ATTACHMENT I 

Stack Results f o r  the  af fected Buildings: 

- 
- 

5 East 530 Main 

150 5 West 

530 - 531 513 S.R. 

324 Ex 324 Intake (optional), 

ATTACHYENT I1 

The complete CY-1976 and the current CY-1977 weekly Stack Results 
are attached. 

ATTACHMENT I I I 

The. Stack Discharge Results f o r  the two  repor t ing  periods before 
the explosion and the  one dur ing the explosion are attached. 

WA/lm 
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DATE - PERIOD DATE - T I M E  VOLUME (ml) 10 M I N  RELEASED (ml ) 
r; q-77 s,.oo a*. #fiW.-WL 

- 1 0  - ? 7  9 ? ) 0  2-/&77 9 3 c  9 5 9  .Ef/R 139 

2 

3 '  

4 
5 

6 
7 

B 

TOTAL A C T I V I T Y  RELEASED THIS STACK 
m n  nrnrnn 



I 
. I  
.I 
.l 
.k 

. 5  

. I  

.' 



DP SPECIAL AKEA: TA- 2 / BLDG. 3 STACK -. AADIATi’JN 1YPE: [/Y/]L?.&> 

i W T H  PHYSICS ANALYSIS LABORATORY: ,d .P &.=$ PRINCIPAL ISOTOPE. - ?+**@$m 
/ 

TIME SAMPLE COUNTS HI&& d I f 
ANALYSIS EFFLUENT PER MICROCURIES PER 

.- 

-’ TOTAL ACTIV ITY RELEASED T H I S  STACK 
R-nr3.n. A -  3 Fna DFDrnn 





T I M E  SAMPLE COUNTS MICROC'URI~ 
WALY S IS RUN AMLY S I S EFFLUENT PER MICROCUR I E S  ' PER 

TOTAL ACTIVITY RELEASED T H I S  STACK 
FnR PFRlnn 













3 3- - 
UDIK~ION TYPE: &PIA I AREA: TA- d l  ELDG. STACK .? : Z L L  DP SPECIAL 

/ 
l W T H  P k Y S I C S  ANALYSIS LABORATORY: ,& /? WCd PRINCIPAL ISOTOPE. 

T I M E  SAMPLE 
INALYSIS RUN 
[WEER DATE - PERIOD 

3-5-77 2:7=b0 
’ /  2- /o- 77 5.4 0 

2 I I ’  

4 I I I  

1 

I 

6 I I‘ 

I ‘ I  7 

“t- 

COUNTS 
ANALYSIS EFFLUENT PER 

DATE - T I M E  VOLUFIE (ml) 10 M I N  





5 1-23 t o  2-4 . 29 7-15 t o  7-22 

6 2-4 2-1 1 30 7-22 t o  7-29 

7 2-11 2-18 31 7-29 t o  8-5 
- 8 2-19 2-25 2 32 8-5 to 9-12 3 

9 2-25 t o  2-3-4 33 8-12 t o  3-19 

10 3-4 3-11 aa4 8-19 t o  3-26 

11 3-11 3-18 35 3-26 t o  9-2 

3-18 3-25 3 36 9-2 t a  0-9 13- 9 

4-1 37 9-9 to 9-16 

- 4- 8 38 9-16 to 9-23 
c-. 3 3-25 

4-1 

15 4- a 4- 15 39 9-23 t o  9-30 

16 4-15 2 4-2 4 40 

17 4-22 4-29 41 10-7 t o  10-14 

la 4-29 3-6 42 10-14 t o  182-21 

19 5-6 5-1 3 43 10-21 . t o  10-23 

20 5% 5 44 10-22 t o  11-4 11 5-13 - 
21 5-20 5-27 45 11-4 t o  11411 

22 5- 27 6-3 46 11-11 t o  11-19 

23 6-3 6-10 47 11-10 to 11-25 

6-10 6-17 6-- 48 11-25 t , r  12-2 ! 2  24 -- 
49 12-2 to 1x3 
50 12-? 12-16 
51 12-16 12-23 
52 12-23 12-30 13 



, ...._.... ..... . .. -. *C..l . .. .-. . . . . . L 1  1 - 1 . 4 .  7 . 
HEALTH PHYSICS ANALYSIS LABORATORY: D P !v PRINCIPAL I SOTOPE: 

WEEK WEEKLY COUNTS MICROCU?IES WEEK WEEKLY COUNTS 
PER RELEASED . EFFLUENT PER RELEASED 

VOLUME ( m l L  10 M I N  PER WEEK 
EFFLUENT 

7.21 x 10 

.. c. - VOLUME (nl)  10 MIFl PER WEEK - 
+ 
t 

- t 

t 
L - 27 7.21 x 1012 

- 28 RevieweaPic Coursei - 
12 - - 1 

2 '  

3 

4 

PubliclyKeleasaW 
- F - . -  

t - 29 SF j V 4 9 7  - - - - + - t - 30 4 - - 
I 1. - 5 

6 - 
33 

t 
d - - 

1. 

t - 35 - 

1 

. .  12 

15 
c:. - - 

C! 25 
3 -  

26 - 
LLD: r-J 
Computer  
"..-- . 

p C i  + ACTIVITY RELE.4SEP FO9 YE.AR: - 



STACK 5. LXT YEAR i. ; ._ - R.RDIATION TYPE: ALPHA AREA: TA-21 ELD6.5  

t i 



- . . . -. . , , . , ._..I. 1 - 1 1  ----. I - 
HEALTH PHYSICS AnALYSIS LABORATORY: D. P. ;I. PRINCIPAL .ISOTOPE: 

WEEKLY COUNTS 
EFFLUENT PER RELEASED 

VOLUME (ml) 10 !IIN PER WEEK 

!IICROCU?IES WEEK COUNTS 
PER 

10 ! I I N  

WEEK WEEKLY 
EFFLUENT c -  VOLUllE (ml) 

- 1 5.67 x 10l2 

RELEASED 
PER MEEK 

361 

+ 

71 
t 

,e; .:. 

+ - 
t 

t - 
t 

+ 
+ 

- 
- .  

- 
+ 

+ - 49 

59 

- 
- 

+ '  
+ 
- 

i + 
+ 
- 
- 

51 
+ - 52 - 

LLD: b 
Computer 
D c n n ~ = ~ .  A-2 

+ K T I L I T Y  RELE.4SED FOR Y E W  - M C i  



RADIATION TYPE: :,;:?i AREA: TA-21 BLDG. 5 STACK 5 ’VEST YEAR 1976 . 

HEALTH PHYSICS ANALYSIS LABORATORY: DF W 

MEEK WEEKLY COUNTS YICROCURIES 
EFFLUENT PER RELEASED 

VOLUME ( n i l )  10 !4IN PER WEEK 

14 

15 

16 

- 
- 
- 

17 - 

t - 
7 LLLD ! 

I 

I 

WEEK WEEKLY COUNTS !4ICROCIIRI ES 
EFFLUENT PER RELEASE 0 - VOLUME ( m l )  10 M I N  PER UEEK 

28 

29 

30 

- 
- 
- 

31 -- 
32 - 

+ 

+ 
t 

z + 

- c 

- c 

t A C T I V I T Y  REI.E!SEO FCR YF.AR: - ! Xi 



'HEALTH PHYSICS AllALYSIS LABORATORY: D. P- w .  PRINCIPAL ISOTOPE: 

WEEK WEEKLY COUNTS !lICROCURIES WEEK WEEKLY COUNTS 
EFFLUENT PER ' RELEASED . EFFLUENT PER RELEASEO 

. VOLUME (ml) 10 M I N  . PER WEEK Q -  VOLUME (ml) 10 !4IN PER WEEK . - 
t 

t 

+ 
+ t - 30 - 

- - 21 3.43 x 14 11 1 3.43 x 1on - + - / ; - - 
ReJiewdliao c- - 

-. 

2 

3 - 
c - 4 .  - 

+ 
# - 31 -- 

& 

+ - 35 - 

+ - 37 - 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Q -  25 

26 - 
LLD: G 
Computer ' 

Dmnr,m. A - i  

t 

pCi + - ACTI? ITY RELEASEO FO'o9 YEAR: - 



pAoIATION TYPE: AREA:. TA- ELOG. -- STACK YEAR *'I" 

HEALTH PllYSICS ANALYSIS LABORATORY: 

WEEK WEEKLY COUNTS MICROClRIES WEEK WEEKLY COUNTS MICROCIJRIiS 
EFFLUENT . PER RELEASED EFFLUEFIT PER RELEASEE p - VOLUME (ml! 10 !IIN PER WEEK - VOLUME (mi! 10 M I N  PER WEEK 

CP Y x.ccvL:z 

-I + - f  
1 0  2 . 9 x : ,  -f.;!dJ; 

3.w x 10 - 27 I - + - 3.L3 x 10 c - 

5 

+ - 28 c 

___. I -  

22 

17 
c 

p C i  + .  ----- ACTIVl 'rY RELERSCD FflQ YEAR: .. 



. . . . . . _ _  I, ll".,...".. . .. - -  I I I Y I I m  - 
' HEALTH PHYSICS AFIALYSIS LABORATORY: D. P. w. PRINCIPAL ISOTOPE: ' - -  PU -. @$l 

. - , l  

COUNTS FIICROCUr\IES WEEK WEEKLY COUNTS . . WXOCIJRIES' 
PER RELEASED RELEASED . EFFLUENT 

VOLUME (mlf 10 ~ I I H  VOLUME (ml) 10 M I N  PER WEEK PER WEEK 

WEEK WEEKLY 
PER ' EFFLUENT - - 

2 - 
3 - 
5 

6 

- 
- 

9 

10 

11 

12 

13 

14 

15 

16 

. 17 

18 

19 

20 

21 

22 

23 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

t - 31 4 -- 

I 

t 25 - - 
LLO: b 
Computer 
" . _ _  

.. . 
t 

t 

+ 

- . .  .. .. 

- .  

- A C T i V I T Y  RELE.ASE[! FOS Y E U :  - r C i  + 



HEALTH PHYSICS ANALYSIS LAEORATORY: DP W 

WEEK WEEKLY COUNTS RICROCURIES WEEK . WEEKLY ' COUNTS MICRDClJRiiS 
EFFLUENT PER RELEASED EFFLUENT PER RELEASED 

VOLUME ( m l )  10 MIN PER WEEK - VOLUME (ml ) 10 M I N  PER WEEK 
-?* ; . .  - 3  ,.' . - 27 8.70 x 10'1 10 I .!??::  -,.. - I . , ,  - 0.io x iol1 ( C ~ L P  

r '- 
I 

1 - 

t - 30 /3 - 

t - 4 4  c 

t < LL? - 4 6  4 - 

t ACTIV ITY RELEASED FOP YEAR: - pci 



'KHUIHIIUR I i r c :  -wi- MflCA; I M -  LI o L m .  a JIMLh- ILM6 IC77 

HEALTH PHYSICS AIIALYSIS LABORATORY: DP PRINCIPAL ISOTOPE: pu 

WEEK WEEKLY COUNTS YICROCURIES WEEK MEEKLY COUNTS 
EFFLUENT PER RELEASED EFFLUENT PER RELEASED 

VOLUME (ml) 10 H I N  PER WEEK - ' VOLUME (ml) 10 H I N  PER WEEK 
+ + 

+ + 
- 27 4 . 0 8 ~  1012 - c. - - 4.08 x 10l2 - - 1 

2 - 28 Rev%?iNe&'iahe:nsel - L - 

14 

15 

- 
- 
16 

. 17 

18 

19 

20 

21 

22 

23 

24 

. 25 

26 

- 
- 
- 
- 
- 
- 
- 
- 

. -  

c - 
LLD: - 6  
C m p u t e r  

32 
+ - - - 
A .  

+ 
+ 
- 35 - - 

37 
+ .  - - 
.A 

t - 39 - 

42 - 

49 - 
49 - 

52 
+ - -- - 

- A C T I V I T Y  RELE.ASEfl FOR YE4R: + - r C i  



- + + 
28 . -  - - 

+ 
t 

- 
L L 1 ,  

8 
7 + 6 L v-9 - 

8 
+ - 

c + - 
+ c 

f + - 



- 
~ M I J I M I I ~ J ~ I  I i r c :  ALTZA MRCfS: I M - 2 1  llLUlr. 15Cl > IHLK 150 UhJEAR '1 :.?-, 

HEALTH PHYSICS ANALYSIS LABORATORY: D. P. ?I. PRINCIPAL ISOTOPE: '.- 
!41 CROCIJRI c 

PER . . RELEASED 
VOLWIE (ml) 10 !!IN PER WEEK ' - . VOLUME .(ml) 10 M I N  PER WEEK 

. .  WEEK WEEKLY COUNTS F11 CROCUnI ES WEEK WEEKLY COUNTS 
PER RELEASED EFFLUENT EFFLUENT - + 1 5.41 x lOI2 /L J,.)o$'+ #,h#/i' 5 A l  x 1012 - - 

- 
+ 

- A C T I V I T Y  RELE.4SED FOR YE.4R: 

59 - 
51 

52 . - 

U C i  + - 



WEEK WEEKLY COUNTS HICROCURIES . WEEK WEEKLY . COUNTS HICROCIJRIES ' 

EFFLUEHT PER RELEASED EFFLUENT PER RELEASED 
VOLU1lE ( m l )  10 !IIII PER WEEK - VOLUME (ml) 10 MIN PER WEEK 

,A 9;:;..-3- + -j : 

-3  ! 
27 ,. i n  12 3 -9A!V!> 

28 

29 t o  1. a l . 3  - a d l y l 9  

- + 
+ 

- - 12 c-. - 
. 1  

2 

3 

4 

- 
- /3 a.Ja, ,ij? q . 3 9 X ' o  : 

- 3 7  

.30 17 3 ~ ~ 1 0  - ISWI I 

- 
1 

- - 
7 P  . I -4. + 

+ 
- - - - 

-t + -L - - 4 - 

+ - 34 4 - 

+ 
45 4 - - 



WEEK WEEKLY 
EFFLUENT 

VOLUME (m11 
3.68 x 1011 

D -  
1 - 

--- -. .. ,_ - .. .-.. ,_ , . ~  . ... .. . , ,, , , . . . -. . . . . . , , ....-_...- .... . . .  - .  ..-. ,... 
HEALTH PHYSICS ANALYSIS LABORATORY: D. F. 'Ic PRINCIPAL ISOTOPE: FU 

WEEK WEEKLY COUNTS . ~ 

. EFFLUENT PER RELEASED 
PER WEEK VOLUME (ml) 10 M I N  - 

t 27 3.69 x 10l1 - - 
2 

L_ 

12 - c - 13 

COUNTS 
PER 

10 MIN 

!41CROCU!:IES 
RELEASED 
PER WEEK 

t 

t 
/ - 

t 

- 4 

L - 

t 

+ 
LLD: b 
Computer 
- 

!. . >  . U V I T Y  4ELE!lSEn FOR Y E W :  - pCi n - - - ._ - _ _  



?kAR Ly'o 
-- J-- S T A C K ~ c u  uuau  AREA: TA- BLOG. 

. __. 
RAJIATION TYPE: 

HEALTH PHYSICS ANALYSIS LAUORATORY: 
DP W 

WEEK WEEKLY COUNTS HICROCUP\IES 
EFFLUENT ' PER RELEASE0 

VOLUHE 10 M I H  PER WEEK - 3.68 x 10 # t 

12 

(Y 
14 

15 

16 

17 

18 

19 

20 

21 

22 

- 
- 
- 
- 
- 
- 
- 
- 
- 

23 

24 

. '5 

5- 
- 
-- 
- \ O  ( " i 

b 

WEEK WEEKLY COUNTS MICROCIJRIiS 
EFFLUENT PER RELEASEE 

VOLUME ( m l )  10 M I N  PER WEEK 

+ 
L ? AQ 

I - 

! t .. .. . I  

pCi 
t ACTlVI'rj-%JLEASED FO9 YEAR: - 



I 

i 

+ - 40 

+ - 42 - 
+ - 43 

- 44 

- + 
.. . .- + - 45 - 19 - 



- -  ATTACHMENT I I I 

11-26-76 t o  12-30-76 12-30-76 t o  1-28-77 1-28-77 t o  2-25-77 
I ... a\lCDqCF -... TOTAL uCI AVERAGE TOTAL uci AVER?PJE T O ~ A L  uc; 

. STACK DISCHARGED uCi/ml DISCHARGED uCi/ml DISCHARGE0 uci/ml 
5 East 

' 5 SR 

530 Main 

530/531 

150 

324 Ex 

.142 

.064 

.010 
, 

.033 

.038 

.040 

0 

, 

-1 0 0 .075 2.60 E -1 5 3.94 E 

-1 .815 3.59 E .157 6.91 E 

.020 1.46 E 0 0 

.002 5.75 E .008 2.30 E 

0 ' 0  0 0 

.022 1.02 E .034 1.57 E 

-14 -1 5 2.25 E 

-1 4 -1 5 5.85 E 

-1 -1 6 -1 5 7.59 E 

-14 1.86 E 

-1 -1 5 -1 5 1.48 E 

0 0 0 0 0 



STACK FILTMTIOX AVD SAV?LING INFOREL\'I 

I .  PLl3LV.l FILTi(AT1ON 

PRISC 

PRE -FI LTkATiOY 

. 1  I 4 I m e r c l e a n  
N o  rout 

Condit ion of media ani. 
FILTER CHiZNGE SCHEDULE 

FILTER CHANGE RESPCSSIBILITY Group(s) : ENG-4 - 13-1 Criteri.a: pressure drop 

Date of Last Change: 8/18/76 Next Required Chanie: chanqe 

AIRFLO:S E ~ S U R E Y E K ~  Date of Last Measurement: 7-1975 CFM : 392 

Next Required Measurement: Per ENG-4 and/or H-5 schedule  

D. 0. P. TEST. Date of  Last .Test: Not known Results: N o t  known 

PLEWW! DESIGN DRAllING NWlBER(S) : PRINCIPAL iSOTOPE(S) : U-238 

!I. SAVPLISG ZNFOR?tATIOS 

S.UIPLING PROBE T ~ ~ :  S i n g l e  probe r,ucarion : beyond blower fan 

SAWLING TECHNIQUE Punp: ' House Vacuum: - /7 
SX\IPLISG RATE CFM: 1 H-5 Flow Meter Ca l ib ra t ion  Date: 

FILTER E D I A  Type: HV-70 F i l t e r  Change In te rva ls :  D a i l y  ( 2 4  hr: 

F i l t e r  Change Responsibi l i ty:  wDs. 

hianual: /X/ ' Automatic: r/ - - - SMIPLING SYSTEM POIER 
F.4ILURE RE-START SEQUEXCE Sequence: M& ,-* - start 
SUPPLEMEhTARY STACK S.4FIPLINC E x p 1 a i n : i  
U D  ALARY CAPABILITIES 

:2DITIO::AI. INFOFCNATION: 

....... - ............ - . . . . . . . .  

- .  

. .  

. .  . . . .  .. 

... 

. .  .- . . . . . .  - . . . .  - ._ 

. . . .  ._ . .  . . - . . - - 



STACK LOCATION TA-3-66 FE-27 

. .  

1. PLES1C.I FILTRATION 

TRI SC I3AL Fi LTRATION 

P i 3  - FI LTR4TION 

FILTER CH4NE SCHEDULE 

See note belo 

FILTER CHANGE RESPOXSIBILITY Group(s) : C r i t e r i a  : 

AIRFLOW ~ ~ ~ S U R E M E N T  Date of  Last Measurement: 7-1975 CFM: 2 2 2  

Next Required Measurement : 

D.. 0. P. TEST Date of Last Test :  Resijl ts: 

. .  PLENN DESIGN DRAWING NUTIBER(S): PRINCIPAL ISOTOPE(S) : 

. .  I .  SA’lPLING INFORN4TION 

SXWLING PROBE . Type : toqa t ion :  

House Vacuum: /7 SA)lP LING TECHNIQUE pmP: - n - 
SAVPLING RATE CFM: H-S Flow Meter CaLibrafion Date: 

FILTER MEDIA Type : Fil ter  Change 1nt.brvals: 
.. 

.. . . F i l t e r  Change Respons ib i l i ty :  

Automatic: 1-1 S.U!PLING SYSTEM POWER Manual: - /-/ - .  

FA1 LURE RE -START SEQUENCE 

SUPPL’fi.IENTARY STACK. SAMPLING Explain: 
AYD ALAWI CAPAB1,LITIES 

~ ~ I T I o S A L  INFORMATION: 

Sgquence: 
. .  

This exhaust fan operates in conjunction. with. FE-26 
Both fans exhaust one and the same s t a c k .  

, 
._ . . . .  . - . . . __ . - . .- .. . - . 



STACK LOCATION TA-35 FE-7 

4 . 3 2  

2 (1) 2' x 2 '  x 1' 
1 . ( 4 )  2 '  x 2 '  x i t  

PRISC I PAL FI LTRATI OS 

BRE - FI  LTRATION 

2oii x 2oii x ail 
FG Mat. 
Absolute 
>.bsolute 

FILTER CHAVGE SCilEDULE Date of  Last Change: Next Reqi2jred ChanEe: AS NEEDE 
Condition of f iltler mesi ~~ 

FILTER CK4NGE RESPOSSIBILITY Group(s) : ENG-4/H-1 C r i t e r i a :  pressure drop across. f i l  

.URFLOW MEASURE?IEXT Date of Last Weasurexent: 7-1975 CFM: 3,385 

Next Required Measurement: 

D..O. P. TEST Date of Last Test: 10-76 Resul ts :  acceptable  

PLEXUhl DESIGN D R N I N G  KUIIBER(S) : PRINCIPAL ISQTOPE(S) : PU-239 

I. SAMPLING INFOR~Xr\TION 

S.UlPLING PROBE 

S.WPLIKG TECHNIQUE 

SAVPLING RATE 

FILTER MEDIA 

SkMPLISG SYSTEM POKER 
F A I L U E  RE-START SEQUENCE 

SUPPLEYEKTARY STACK S.UlPLING 
. U D  ALPiRxl CAPABILITIES 

ADDITIOXAL INFOiCNATION : 

. .  

Type: Sinq le  Probe Location: Before blower fan 

.House Vacuum: /T Pmp: - m - 
CFM: 2 H-5 Flow Meter C a l i b r a t i k  Date: 

Type : HV-70 F i l t e r  Change In t e rva l s :  Weekly on frit? 

Filter Change Responsibi l i ty:  HPS ass igned to  TA-35 

Manual: /X/ 
Sequence: Manual r e - s t a r t  

Automatic: 1-1 - - 

Explain: None 

. . ... 

. . . . . .. ._ . 

. . .  

. . . . . . . 

_ .  . -_ 



"...".. """ ...- ".. - 

?RISCI?AL FILTRATIOX 
2 20 

PiiE- FI LTX4TION 

20" x 20" x 8" 
F. G.  Mat .  

. .  
.FILTER CHAXGE SCHEDULE !lext Requj.rcd ChanRe: 8s n e e d €  

C o n d i t i o n  of f i l t e r  meC 
FILTER CMXGE RESPOKSIBILITY Group(s) : ENG-4/H-1 Cri.terj.a : pressare drop across f 5 

Date of Last Change: 

' XIRFLON FEASUREMENT Date of Last Measuremnt: 7 -1975 CPM: 3,758 

Next Required Measurement: 

D. 0. P.'TEST Date of Last Test: 10-76  Results: acceptabie 

PLEXLAII DESIGN DRAV'ING NUMBER(S) : PRII<CTPAL TSOTOPE(S) : W'239 

! I .  SMPLING INFORFRTION 

SAMPLING PROBE Type: S i n q l e  probe ' Location: b e f o r e  blower f an  ' 

House Vacuum: 1 7  SAWLING TECHNIQUE Pump: - /x/ - 
. .  

SANPLIXG RATE CFM: 2 H-5 Flow Meter Cal ibra t ion  Date: 

FILTER MEDIA Type: HV-70 F i l t e r  Change In t e rva l s :  Weekly on frit 

- 

F i l t e r  Chanee Responsibi l i ty:  NPS assigned t o  TA-35 

SMEIPLIXG SYSTEM POWER Fbnual: - / x /  Automatic: . -  
FAILURE RE-START SEQULXE ' Sequence: Manual  re-start 

SUPPLEMENTARY STACK SAMPLING Explain: ' None 
AKD A L A M  CAPABILITIES . 

X3DITIO:JAL INFORMATION: 

- .  . .. . _. . . . . - . . - .. . 



STACK LOCATION TA-35 FE-3 

STACK FILTR4TION AYD SAVPLING INFORbMTION 

PXI NC I PAL FI LTRiTI OX 

1 
PRE - FI LTRiTION 

' 8  47" x 1 9 "  x 2 . 5 "  

7 . I (1) 2' x 2' x 1'1 Absolute 

FILTER CH.LXGE SCHEDULE Date of Last Change: Next  Required ClranRe: as iieedrc 
Condition of filter med. 

FILTER CtNXGE RESPONSIBILITY Group(s): ENG-4 / H - 1  C r i t e r i a :  pressure drop across fi: 

AIRFLOW KEASUREYENT Date of Last Measurement: 5-1975 CFM: 1 2 , 8 2 2  
. .  

Next Required Measurement : 

Results : acceptable D. 0. P. TEST Date of  Last Test: 10-76  

PLESLM DESIGN DRAWING NLMBER(S): PRJNCIPAL TSOTOPE(S) : pu-239 
. .  

. S.M?LING INFORMATION 

Type: single probe ~~~~~i~~ : Before blower fan 

House Vacuum: /7 . 
SX4PLING PROBE 

SAWLING TECHNIQUE Pump: /x/ - 
S.Z\IPLING RATE CFM: 2 H-5 Flow Meter Cal ibra t ion  Date: 

FILTER MEDIA Type: HV-70 F i l t e r  Change In t e rva l s :  Weekly on frit 
.. 

F i l t e r  Change Respons ib i l i ty :  HPS assigned to TA-35 

Automatic: /-/ S.UIPLING SYSTEM POWER Fianual: - / x /  - 
FAILURE RE-START SEQUENCE Sequence: Manual Re-start . 
SWPLE!4EhTARY STACK. SMPLING Explain: None 
ASD ALARN CAPABILITIES 

. . -  .. A!XXTIOXAL INFORMATION: . .  

c 

_. . _ _  .. , .. . -_ . . 



...... . .  . .. . . .... . . . ... . . .. . .. . .  . .. . . . .  . .  ... 
. .  

STACK LOCATION TA-35 FE-2 

STACK FILTIVATION AVO sAvrLIxl; INFORMATIOY 

. PXlSCIPAL FILTRATION 
4 ' 20 

PZE- FILTMTIOX 

20" x 20'' x 8" 
F. G. Nat. 

FILTER CIXVGE SCHEDULE Date of Last Change: Next Required Change: as  needec  
. C o n d i t i o n  of f i l ter  medi i  

FILTER CHANGE RESPOXSIBILITY 'Group(s) : ENG-4/H-1 

X I  RFLOIt MEASURE!.lENT Date of Last Measurement: 7-1975 C~t.4: 8 , 4 3 6  

C r i t e r i a :  pressure drop across fil: 

Next Required Measurement: 

D.'O. P.  TEST Date of Last Test: 10 -76  Res111 ts: Acceptable 

PLENLN DESICN DRAWING NUMBER(S) : PRINCIPAL ISQTOPE(S) : PU-239 

. SAMPLING IMFORblATION 

SAVPLIKG PROBE 

SA~PLING TECHNIQUE 

SA'IPLING RATE 

FILTER MEDIA 

SalPLING SYSTEM POWER 
FAILURE RE-START SEQUENCE 

SUPPLEMEhTARY STACK SAMPLING 
XYD ALAR4 CAPABILITIES 

.:3DITIO:IAL INFORNATION: 

Type: S i n g l e  probe Location: B e f o r e  blower f a n  

Pump: - m ' House Vacuum: - 1 7  - 
C M  : 2 H-5 Flow Meter Ca l ib ra t ion  Date: 

Type: Hv-io Fil ter  Change 1n te rva i s :Week ly  on f r i d a  

Filter Change Respons ib i l i ty :  

bhnual: 17 
Sequenc'e: Manual re-start 

Explain: None 

HPS assigned t o  TA-35 

Automatic : 1-1 - - 

.. . . . .  . 

- - __ - . .. . .. __ . .. . . . - . - .. . . . .. 



STACK LOCATION TA-43 FE-9 

STACK' FILTRATION i Y D  SAVPLING INFORMTION 
' 

. PLENL51 FILTRATION 
Number of Banks I F i l t e r s  per  Bank I Type of  F i l t e r  

I I .  PRISCIPAL FILTRATION 

NO FILTPATION 

PRE -FILTRlTION 71 
.FILTER CHAVGE SCI~EDULE Date of Last Change: Next Required Change: 

FILTER CHANGE RESPONSIBILITY Grouprs) : H - 1  Criteria:  

XIRFLON FEASURENEXT Date of Last Measurement: 5-1975 ' CFM: 1 1 , 8 8 4  - 
Next Required Measurement: 

D. 0. P. "EST Date of Last Test :  Results: 

PLE?iWl DESIGN DRAWING NUhlBER(S) : PRJNCIPAL ISOTOPE(S): PU-238 & 239 

. SAVPLING INFORNATION 

SMLPLIKG PROBE Type : S i n c r l e  Dro be Location: Vertical  on duct 

SAWLING TECHNIQUE 

SAVPLINC RATE 

FILTER MEDIA 

SAFIPLING SYSTEM POWER 
FAILURE RE-START SEQUENCE ' 

SUPPLENEiTARY STACK SAMPLING 
. U D  ALARM CAPABILITIES 

House Vacuum: Pump: m - 
CFM: 2 H-5 Flow Meter Ca l ib ra t ion  Date: 

Type: HV-70 Fi l ter  Change 1nterva ls :Weekly  on frida 

Filter Change Respons ib i l i ty :  HPS a s s i q n e d  t o  TA-43 

Fknual: - /7 Automati.c: . -  /X/ 
Sequence : S v s t a m  n-ic u t  

Explain: N Q t E '  

.XIDITIOXAL I N F O R U T I O N  : 

. .  . . . . .. .. . . . . . . - ..... - --..------ - .-___ _. . .  



. . . . . . . . . . .  __ . - ___ 

NO 
PXE - FI LTR4TION 

STACK FILTRATION AVD SAWLIKI; INFORMATION 

FILTRATION 

. PLESIJ! i I  LTRATION 
Number of Banks I F i l t e r s  pcr  Bank 1 Type o f  F i l t e r  

?XI KC I PAL FI LTRATION. 

FILTER CHXVGE SCllEDULE Date of Last Change: Next Required Change: 

FILTER CHUG€ RESPOSSIBILITY Groupts) : - C r i t e r i a :  

AIRFLOW IliEASUREMENT Date of Last Measurement: 7-1975 CFM: 7,165 

Next Required Measurement: 

D; 0. P. TEST Date of Last Test:  . Resu1. t~:  

PLENLN DESIGN DRAWING NlJMBER(S) : PRINClPAL ISOTOPE(S) : PU-238 6 239 

SAVPLING INFORWITION 

SAMPLING PROBE Type: S i n g l e  probe Loca.tion: Vertical  on duct  

House Vacuum: /I . - SAWLING TECHNIQUE Pump: -- /x1 ' 

SNPLING RATE CFM: 2 H-5 Flow Meter Ca l ib ra t ion  Date: 

FILTER FEDIA Type: 'HV170 F i l t e r  Change I n t e r v a l s :  weekly on f r i d  

F i l t e r  Change Responsibi l i ty:  €IPS as s igned  to  TA-43 

Manual: I-/ Automatic: /m - - - SfilPLISG SYSTEN POWER 
FAILURE RE-START SEQUENCE Sequence: Svstem automatic start . .  

SUPPLblENTARY STACK S.U!PLING Explain: none 
AVD ALARM CAPABILITIES 

ADD I T I  OXAL INFORMqT I ON : . .  

_ _  ................ - . . .  - . . . . .  

. . . . .  . . . . . . .  - . . . . . . .  . .  

. . .  . . . . . . . . . . . . . . . . . .  . - _. 



.-- 
STACK FILTRATION XYD SAVPLINC INFORFV\TIO?I \-'i* .qZ FE-  I\ . 

PXISCIPAL FILTRATION 
NO : T L T X ~ T I O N  

PRE - FI LTK4TION 

FILTER CMVGE SCHEDULE Date of Last Change: Ncxt Required C h a n p :  

FILTER CHANGE RESPOXSIBILITY Group(s) : H - 1  Criteria: 

AIRFLON irEASURE>IENT Date of Last Measurement: 7-1975 CFM: 17,850 

- . .  

Next Required Measurement: 

D. 0. P. TEST Date of Last Test: Resul.ts : 

. PLEWWl DESIGN DRAWING NUMBER[S) : PRINCTPAI. JSOTOPE(S1: PU-238 & 23 

11. SMIPLING INFORX4TION 

S.UlPLING PROBE Type: Sinqle drobe Location: Vertical on duct 
. .  House Vacuum: SAMPLING TECHNIQUE Pump: /x/ . - 

SANPLING RATE 

FILTER MEDIA 
.. 

SAMPLING SYSTEM POWER 
FAILURE RE-START SEQUENCE 

SUPPLEMENTARY STACK. SAMPLING 
AYD AL.Wl CAPABI.LITIES 

CFM: 2 H-5 Flow Meter Cal ibra t ion  Date: 

Type : HV-70 F i l t e r  Change Tntervals:  Weekly on Fj 

F i l t e r  Change Responsibi l i ty:  

Fianual: - /-/ Automatic: - .  p/ 
Sequence: Automatic start 

Explain: None 

HPS assigned to TA-43 

ADDITIONAL 1NFORI.IATION: . . _  . .  

. .  

. . . . .  ._ . . . . .  - . . . . . . . . . . . . . . . . . . . .  . . . . .  - ..... ._ .. ._ . . .  - ............... 



STACK FILTRI\TIO.Y AYD SAWLING 1NFORI.GZTIO.V 7A-L?.3 '?E- \3  

NO 

I .  PLENE4 FILTRATION 
Number of Banks I Filters per  Bank I Type of F i l t e r  

3.2 ISCI PAS FI LTMTION I 1 
FILTRP-TION ' 

?RE-  FILTRATION 

I I 

Next Required Change: - . .FILTER CWVGE SCHEDULE Date of Last Change: 

FILTER CHANCE RESPOXSIBILITY Group(s) : H-1 C r i r c r i a  : 

XIRFL4lW t.EASURENENT Date of  Last Measurement: 7-1975 CFM: 1 7 , 2 1 9  

Xext Required Measur-r - llan t : 

D. 0.. P. TEST Date of  Last Test :  Results : 

PLElUTl DESIGN DRAWING NUMBER(S) : . . PRINCIPAL XSOTOPE(S): PU-238 t 

. .  
I1 . SAXPLING INFORMTION 

S.QlPLING PROBE Type: S i n g l e  probe . toca t ion :  Vertical on duct 

SAMPLING TECHNIQUE House Vacuum: /7 Pump: - m - 
SAW LING RATE CFM: 2 H-5 Flow Meter Ca l ib ra t ion  Date: 

FILTER MEDIA Type: HV-70 Fi l . t e r  Change In t e rva l s :  Weekly on . 
- 

\ F i l t e r  Change Respons ib i l i ty :  HpS assigned to  TA-43 

SM~PLING SYSTEM POWER Fianual: - /-I Automatic: . -  /X/ 
FAILURE RE-START SEQUENCE ' Sequence : S v s t m  automatic stm 

.. - 

SUPPLEUENTARY STACK SAMPLING Explain: None 
A'fD ALAR4 CAPABILITIES 

:4DITIO::AL INFOFUULTION : 

- .  

c 



PRISC I PAL F I LTR~T ION 
NO FILTRATION 

~ 

FILTER CHXVGE SCHEDULE Date of Last Change: Next Required Change: 

FILTER C H W X  RESPOSSIBILITY Group(s) : H-1 Criteria:  
' . . '  

AIRFLOW bEASU&MENT Date of  Last Measurement: 7 - 1 9 7 5  CFM: 6 , 9 7 7  

Next Required Measurement: 

D. 0. P. TEST Date of Last Test:  Results : 

. PLEXIM DESIGN DRAWING NlBlBER(S) : PRSNCIPAL JSOTOPE(S1: PU/P-32 

TI. SMPLING INFORMATION 

SAMPLING PROBE 

SMPLING TECHNIQUE 

SAtIPIJNG RATE 

FILTER MEDIA 
.. 

SA!!lPLING SYSTEM POMR 
FAILURE RE-START SEQUENCE 

Type: Single probe Logation: :.Roriz. on tab on du 

House Vacuum: 1-7 Pump: - 
CFM : 2 H-5 Flow Meter Ca1ibral:ion Date: 

Type: w-70 Filter Change 111terva1s: Weekly on Fr: 

F i l t e r  Change Responsibi l i ty:  

Ebnual: - /7 Automatic: , . 
Sequence : Sv-automatict 

HPS assigned t o  TA-43 

SUPPLEMENTARY STACK, SAWLING Explain: M ~ P  
XVD A L A M  CAPAB1,LITIES 

. ._ XIDITIOWAL INFORMATION : . .  

. .  

. - . . - . . . ._ - . _ _  _. - . - . . . . . . . - . . 

. 



STACK, LOCATION TA-?: 3 FE-16 

NO. 

STACK FILTRnTIOd A!!D SAVPLING I$FORi*L\TTICN 

FILr'3ATION 

I .  PLESW FILTRATION 
Number of Banks I Fi l . t c rs  pe r  Eank 1 Type of Filter 

PRISCIPAL FZLTR4TIOK . I I 
PRE- FI LTRATION 

. .FILTER CMVGE SCHEDULE Date of Last Change: Next Required ChrnRc: 

FILTER CHAXGE RESPOSSIBILITY Group(s;: H - 1  , Criteria:  

AIRFLOW IlEASUREbl3dT Date of Last MeasArement: 7-1955 CFM: 4,995 
. .  

Next Required Measurement: 

D.  0. P. TEST Date OP Last Test :  Results: 

PLEXWI DESIGN DRAWING NUMBERIS) : PRINCIPAL ISOTOPE(S) : PU/P-32 
. .  

i I  . SATIPLING INFORMATION 

SAMPLING PROBE Type: S ing le  probe Location: Horiz. on tab on duct 

SAWLING TECHNIQUE Pmp: IJ HOUSE Vacuum: - I 7  - 
SiUIPLINC RATE CFM: 2 H-5 Flow Meter Ca l ib ra t ion  Date: 

FILTER MEDIA Type: HV-70 F i l t e r  Change In t e rva l s :  Weekly on F r i  

Filter Change Respons ib i l i ty :  HPS assigned to  TA-43 

Manual: /I Automatic: . -  r/ * 
FAILURE RE-START SEQUEXCE ' Sequence: Sv-t a rt 

SUPPLEMENTARY STACK SAMPLING Explain: None. ' 

XVD ALARN CAPABILITIES 

SANPLING SYSTEM P O M R  - 

ADDITIOIIAL INFORMATION: 

. . .  



.............. . . .  ~ ~ - . 2 . 4  .... . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . .  . . . . .  . . . . . . . . . . . . . . . . . .  ............. ~ I H L K " L U L A I I U . ~ ~  Y A - G ~  . . . . . . . . . . .  . .  

1 
PRE - FI LiXAT ION 

STACK FILTiVTION AYD SAVPLINk INFORMATION. 

2 HEPA 

I .  PLESK! F1LTR;ATIOS 
Number of Banks F i l t e r s  per Bank 1 Type of F i l t e r  

PRISCI PAL FI LTR-lTIOY I I 

I I 

FILTER CHAFGE SCHEDULE Date of Last Change: Next Required Change: 

FILTER CHANCE RESPOSSIBILITY Group(s) : H - 1  Cri ter ia :  

AIRFLON PEASUREYENT Date of Last Measurerlent: J u l v ,  1975CFM: 1 6 8  

Next Required Measurement: 

D. 0. P. TEST Date of  Last Test :  8-75 Resul ts  : acceptable 

PLENWI DESIGN DRAWING NIJNBER(S) : PRINCIPAL ISOTOPE(S) : PU-238 ti 239 

I .  SAMPLIKG INFOR3IATION - 
SA~~PLING PROBE Type : S i n s l e  Probe Location: Vert ical  on d u c t  

SAMPLING TECHNIQUE Pump: - /-7 ' House Vacuum: - /x/ 
SAVPLING RATE CFM: 2 H-5 Flow Meter Cal ibra t ion  Date: 

FILTER bEDIA Type: Hir-70 F i l t e r  Change In t e rva l s :  Weekly on F r i d  

F i l t e r  Change Responsibi l i ty:  HPS assiqned t o  TA-43 

SAMPLIXG SYSTEM POWER Manual: - /I Automatic: - 
FAILURE RE-START SEQUEXCE Sequence: ~~"tem-sta~t 

SUPPLEMENTARY STACK SMF'LING Explain: W e .  
WD ALAPSI CAPABILITIES 

. . . .  .. :XJDITIO:IAL INFO2NATION : ' 

:. . . - . _. . ........... 

. - ... - ................. .- . . . . . . . . . . .  . . . .  - . . . . . . . . . . . . .  



....... 

N.O 

......................................................................................... 

FILTRATION 

STACK LOCATION TA-43 FE-17 

I .  PLEXL”.! FILTRATION 

PR ISC I PAL FI LTWT I ON 

FILTER CHXVGE SCIIEDULE 

STACK FI LTR4TION AYD SAVPLINC INFORN\TIOX 

Nunber of Banks F i l t e r s  per Bank I Type of Filter 
I I 

I I 

Date of Last Change: Next Refpired Change: 

FILTER CHlNGE RESPOYSIBILITY ‘Group(s) : , C r  i t e’r i a  : 

AIRFLOW bEASURENEKT Date of Last Meascrement: 7-1975 CFM: 3,651 

Next Required Measurement: ’ 

D. 0. P. TEST Date of Last Tes t :  Results : 

PLEXLM DESIGN DRAWIKG NLNBER(S) : PRINCIPAL ISOTOPE(S) : pu/p-32 

[ I .  SNPLING INFORYATION 

SILVPLING PROBE . 

SMPLIXG TECHNIQUE 

SXVLING RATE 

FIITER MEDIA 

Type : Location: 

pmp:  I ’ House Vacuum: - /7 
CFM: H-5 Flow Meter Cal ibra t ion  Date: 

- 

Type : F i l t e r  Change In te rva ls : ’  

F i l t e r  Change Responsibi l i ty:  

Manual: /-/ Automatic: T/ - - ’ - - SAMPLING SYSTEM POIER 
FAILURE RE-START SEQUEXCE Sequence:. 

SUPPL€XENTARY STACK SAMF‘LING Explain: 
AVD ALARM CAPABILITIES 

- 

. .  A D D I T I O N A L  INFOX4?iTION : 

I N A C T I V E  

. . .  ....... ... 

. - . ............... - . . . .  . . . . . . . . .  . . -  . .  



. .  LC5 A L A M 3 5  SCIE:<TIFIC LA\BOR;7=;. ,- 
IJNIVERSIT'I af CLL ' o i ? ~ , ~  

Telephone Ex!: ''_ . . . 
LOS ALAMOS. NEW MFI. cc c?a:i 

0 F F I C E M E Prl 0 R A N  D U M 
9 . Jir Hydtr, t!-1 MS 401 

RJM :L.L. Garci.a L J ! - ~  
L ~ J E C T  : PITOT TU3E TXAVERSES OF TWO EXHAUST STACKS . 

' P i t o t  tube traverses wer2 conducted of two exhaust stacks on 
. '  4/6 and 4/7/78. The fo l l ow ing  data were obtained: 

CFM 

1360 - + 10% 
15050 5 1.0% 

Future measurements would be more accurate i f  add i t iona l  sampling 
The stack a t  TA 46 - 31 requi res a second po r t ,  

stack Location Average Velocity (fpm) - 
TI! 46 - 31 
TA 53 - I'IPF 7 

N end I-INR 

1475 5 10% 
1230 5 10% 

parts were i n s t a l l e d .  
perpendicular t o  the  f i r s t . . t o  a l low increased prec is ion  i n  measurement. 

The stack a t  TA 53 - MPF 7 was measured ins ide  the  b u i l d i n g  as 
there were no sampling por ts  above the r o o f  l eve l .  
po in t .  i s  i n  an area o f  turbulence. 
l e a s t  10 duct  diameters above the fan  would a l l ow  f o r  more accurate 
neasurements . 

This measuring 
Relocation o f  the sampling por ts  a t  

LLG:pg 

.. 



. . . . . . . . . . . .  . . . . . . . .  ............. . . . . . . . . . . . . . . . .  

I .  PLENL.1 FILTRATION 

PRISCIPAL FILTK4TION 

?E - F i  LT.RAT1 ON 

FILTER C I W G E  SCHEDULE 

FILTER CPAgGE RESPOSSIBILITY Group(s) : H - 1  .Cr i t e r i a :  

AI RFLOI  IEASUREMENT Date of Last Measurement: 11 -75  CFM: 557 

Next Required Measurement: 
* 

D. 0. P. TEST Date of Last Test:  Results: 

PLENWI DESIGN' DRAWING NWlBER(S) : PRTNCIPAL ISOTOPE(S) : U-238 

11. SA'4PLINC I?I'FOR%14TION 

SAVPLING PROBE 

S,AVPLISG TECHNIQUE 

S.UIPLING RATE 

FILTER MEDIA 

S.WPLING SYSTEM POWER 
FAILURE RE-START SEQUENCE 

Type: Single  probe Location: Vertical o n  duct 

Pump: - /x/ House Vacuum: - /7 
CFM: 2 H-5 Flow Meter Ca l ib ra t ion  Date: 

Type : HV-70 F i l t e r  Change 1ntenrals :WeeklY on F r i t  

Fil ter  Change Respons ib i l i ty :  HPS a s s i g n e d  to TA-46 

Manual: - /-/ 
Sequence : Svstem -start 

Automatic : /x/ . -  

SUPPLEVEhTARY STACK SAMPLING Explain: lYane 
AYD AL.XUI CAPABILITIES 

:ADDITIOSJAL INFORMATION : 

. .  _. . . . . . . . . . . . . . . . . .  .......... ..... -. ..... - . .  ._ .... .. 



. . . . .  . . . . . . .  .............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  . PLESLY.1 FILTRATION 
Number of Banks , F i l t e r s  per Dank I Type of F i l t e r  

FRISCIPXL FILTRATIOX 

FXE- FILTRATION 

FILTER CliLYGE SCHEDULE Date of  Last Change: - Next Required Change : 

FILTER CHUTE RESPOSSIBILITY Group(s) : H - 1  Cr i t e r i a .  : . .  
AIRFLOlV bZASUREIlENT Date of Last Measurement:. 11-75 CFM: 4 0  

Next Required Measurement : 

D. 0. P. TEST Date of  Last Test:  . Results: 

PLEXDl DESIGN DRAWING NDlBER(S) : PRINCIPAJ. ISOTOPE(S) : u-238 

. SANPLISG IXFOR>l4TIOS 

SAYPLIXG PROBE Type: Sinqle probe Location: Vertical on duct 
. .  . House Vacuum: /7 . .  SAWLING TECHNIQUE Pump: - 

H-5 Flow Meter Cal ibra t ion  Date: 
.. 

SAVPLING RATE ' 'CFM: 2 

FILTER MEDIA Type : HV-70 F i l t e r  Change In t e rva l s :  Weekly on Fride - 
.. 

Filter Change Responsibi l i ty:  HPS assigned to TA-46 

. Manual: /-7 Automatic: - /x/ - S.WPLISG SYSTEM POWER 
FAILURE RE-START SEQUENCE Sequence: 

SUPPLEMELTARY STACK. SA'PLING Explain: N o n e  
AYD A L A W  CAPABILITIES 

e .  

. . _  .... 
. a D I T I O N A L  INFORlrIATION: . .  

. . . . .  . _  . . . . . . . . . .  

c 

. . .  . . . . . . . . . . . . . . . . . . .  . - .. 



PRE- FI LTItATICXi 
. 33  1 

A. 

N)DITIO?IAL INFCFJ4ATICN : 
S i l e n c e r  on d u c t  in Room 2 2 9 5  

- ''c :, ,2-"' 
- >  I .  '. . -- 

. . -. . _ _  . - ._ - . . .. .. - - .. - _. . .. 



2 16 I HEPA 

1 Roughing 

Next Required Change: 

i- I riiz - !: i LTF.;,TIC:~ 

..--- FILTER Cl!.A':CX SCllEDULE Date of Last Cha:ige: 

FILIER C H A S E  RESP0:SIBILITY Group(s) : ENG-4 Crjterj .a:and/or pressure drop across 

AI RFLOK i EASORE?IENT Date of Last Kcasurement: 7-1975 CtW: 7,724 

-.  H-1 Condition of f i l i e r  media 

f i 1 ters 

Next Required Measurement: 

D.  0. P.  TEST Date of  Last Tcst:  10-75 Resul t s :  ' acceptable  f i l t r a t i o h  

PLESLF; DESIGN D R A N K G  NEsIBER(S) : PRINCIPAL ISOTOPE(S)': PU MFP U-237 
Probe located 3 feet beyond blower on di 
on 45' incline. . S.\~!PI.I.\?C ISFORMTIOX - Sing le  probe 

S.k'.IPLIXG ,PR3BE Type: 112" Copper l i ne  Location: Sampler holder 2 inches from 

SA\!PLISG TECWiIQUE 
duct  exterior 

House Vacuum: /7 Pump: - /x/ - 
SAWLING RATE CFM: 2 li-5 Flow Neter Ca l ib ra t ion  Date: 

FILTER )!EDIA T h e :  HV-70 Fi l t e r  Change In t e rva l s :  weekly; on Friday 

F i l t e r  Change Responsibi l i ty:  HPS assigned t o  TA-48 

Automatic: SM:PLI:;G S ~ S T E N  POKER Ftanual: - /X/ - 
FAILUkE RE-START SEQUEXCE Sequence : System must be nhys ica l ly  inspected and manually 

r e s t a r t ed  ~. 

SUPPLEXEXTARY STACK S.4'1PLING Explain: 
AND AL.4X.I CAPABILITIES None 

ADDITIOXAL I2~FOFC1ATION: ' 

. .  



I . PLE:\;L'.'.! FILT?.ATIOi; 
Number of Banks ! Fiitcrs p c r  Bank I Type o f  Filrcr ---- -- I PR 1 SC I ?.Ai, F I  L'iRATJOh' I 

.- I 1 A a r q e  s inqle)  1 HEPA 
--l- 

' I  I 
FI LTE2 CHtVi'CE SCHEIYdLE 

H-1 Condi t ion  of f i l t e r m e d i a  an 
FILTER CHCCE RESPOSSIBILITY GroJp(s) : ENG-4 Criter ia :  pressure drop across f i l t e r s  

Date of  Last C!iange: Next Required Change: 

AI RFLOI: !.EXSUREMENT Date of Last !4ezsuremnt: 7-1975 C ~ M :  2,460 

Next Required Neasu, -ement : 

D..O. P. TEST Date of  Last Test: 10-75 Rem1 ts:  acceptable .f i l  t r a t i o i  

PLEXU4 DESIGN DRAWING KU?4BER(S) : PRIKCIPAL ISOTOPE(S)': Pu MFP 
Probe located 10 feet beyond blower on 
horizontal d u c t  

I . S.k\l?LING INFOR?Lr\TIOS 
Single line 

S.GlPLIS5 PROBE . Type: 1/2" Copper line I-ocation: sample holder 1 foot  from 

S.Y.!PLISC TECIIXIQUE Pump: - /x/ 
d u c t  exterior 

House Vacmim: /7 . - 
S.LVPLISG RATE CFM: 2 H-5 Flox Meter Ca l ib ra t ion  Date: 

FILTER ?!EDIA Type: HV-70 F i l t e r  Change In t e rva l s :  weekly; on Frida: - 
.. . . F i l t e r  Change Responsibi l i ty:  HPS assigned t o  TA-48 

Automatic: /-/ - bbnual: /x/ 
Sequencc: 

- SX-!PLISG SYSTEM POWER 
FAILU?E RE-START SEQUENCE 

SU?PLE?IE?TARY STACK SMIPLING Explain: 
.kYD AL.A.W CAPABILITIES None 

System must be physically inspected and manually 
res tar ted . .  ' 

ADDITICXAL INFORMATION : 



. . _. . _. . - . _.-. . - ._ . - .. ._. .. . . . .. .. ............ . . ......... . . , . . . . ...._._ . .. .. . .... .. . ........ . .... . 

-- 

.- None 

FILTEP. CHkXGC SCHEDULE 

FILTER C H A X E  RESPONSIBILITY 

AI 2FLOV EEASUREMENT 

-_ -..I .---- 

D. 0. P. TEST 

.CLENUI DESIGN DRAWING NUNBER(S) : PRIKCIPAL ISOTOPE(S): PU MFP 

S.WP LI Nt INFOR?IATION 

S.Y.:.:PLIXG PROBE 

Probe located 3 feet beyond blower 
in 45" .incline duct. 

toca t ion :  Filter holder 4 feet  beyond 
Single probe 

Type: - 1/2" Copper l ine 
I> I nwer - . - . . -. 

S.Y4'LING TECHNIQUE Pump: - /x/ House Vzcuurn: - /7 
S U P L I N G  RATE CFM: -- 2 H-5 Flow Meter Cal ib ra t ion  Date: . 

FILTER MEDIA Type: H V - 7 0  F i l t c r  Change Jn terva ls :  weekly; on Friday! 

F i l t e r  Change Respons ib i l i ty :  H P S  assigned t o  TA-48 

Automatic: /-/ Manual: - /X/ - SI:.:?LISG SYSTEN POWER 
F.;ILURE RE-START SEQUENCE 

SU?PLE>lE?TARY STACK SAMPLING Explain: 
AYD ALAPJI CAPABILITIES None 

XD3ITIO::AL I N P O M T I O N :  

Sequence: S y s t e m  must be physically inspected and manually 
restarted. 



. . . . . . . . . . . . . . . . . . . . . . . . .  ............................ .......... ......................................... .... _ .  . . . . . . . . . . . . . . .  ............................................................................................. . . . . . . . . .  

. PLESW FILTRATIOS -____ 
Type of F i l t e r  

FSI xc I ?.AL FI tTK;2T! o~ 
None 

PRE - FI  LTWTION I I' 
FILTER CFLUGF: SCIIEDULE Date of  Last Change: Next Required Change: 

FILTIIR CHANGE RESPOXSIBILITY Group(s) : C r i t e r i a  : 

AIRFLOK VEASUREMENT Date of Last Measurexent: 7-1975 CFM: 24,944 

Next Required Measurement: 

D. 0. P .  TEST Date of Last Test :  Resu1 . t~ :  

PLENlPI DZSIGI' DRAI\'ING NmIBER(S) : LASL-11-PI 5 PRINCIPAL ISOTOPE(S) : PU MFP 
Probe located 3 f e e t  beyond blower i n  
45" I n c l i n e  duct.  . S.UlPLING INFORX4TION 

Single probe 
S.\.iPLI :;G PROEE Type: 112" Copper L ine Location: Sample holder i s  8 f e e t  from 

( i u c ~  exm- 
House Vacuum: /7 - . - S.V.lP L I SG TECl IN I QUE Pump: - /XI 

S,A\IPLIXG RATE CFM: 2 tl-5 Flov Meter Ca l ib ra t ion  Date: 

FILTER MEDIA 

F i l t e r  Change Respons ib i l i ty :  HPS assigned t o  TA-48 

Automatic: 1-1 Hanual: - /X/ - SX.!P L I S G SYSTEM POWER 
FAILIIRE ,RE-START SEQUENCE Sequence: Svstem must be ohvsical lv  insoected and manually 

~~ 

restar ted '  
SUPPLEMENTARY STACK SAMPLING Explain: 
A W  ALAW4 CAPABILITIES None 

ADD IT I OXAL INFORI4AT ION : 



Number of  Banks F i l t e r s  per Bank I .Type O F  - F i l t r r  
__+_. I 

- 
absolute 

1 12" X 12" X 6" 

D'. 0 .  P .  TEST 

PEWI DESIGN DRAWING NI 

, 3X!PLISG INFORWTION 

S.i:.!PLISG PROBE 

S.A'.!? LI SG TECHNIQUE 

S.Y.l!'LING RATE 

FILTER blEDIA 

Date of  Last Measurement: 7-1975 CFM: 1,855 

Next' Required 3leasurement : 

Date of Last Test :  R e s u l t s  : 

lBER(S) : PRINCIPAL ISOTOPE(S)': 1.1-235 MFP 
Probk located 2 f e e t  beyond blower i n  
v e r t i c a l  duct 

Type: 1/2" Copper L ine Location: Sample holder 1 foot from 

Pmp: - m House Vacuum: - /7 
cm: 2 H-5 Flow Meter Ca l ib ra t ion  Date: 

Typc: HV-70 F i l t e r  Change In t e rva l s :  weekly; on Friday! 

Single probe 

duct ex ter ior  

' F i l t e r  Change Responsibi l i ty:  HPS assigned t o  TA-48 

Automatic: /-/ . - ~ a a n u a ~ :  /X/ 
Sequence: 

- S>:.!?LIXG SYSTEM POVEER 
FAX LURE. RE-START SEQUENCE 

SLPPLEX~TARY STACK ShiPLIKG Explain: 
AYD ALARY CAPABILITIES None 

T~23ITIO::PL INFORNATION: 

S v s t m  must be ohvsica l l r  inspected and manually 
res tar ted  



, . . . . . . . . . . . - .... . .. . . . . 

1 

--- Hunhcr O F  Banks ! Filters per Rnn!: T m e  of F i l t e r  

6 

Next Required Change: -- FILTER CIIASGE SCHEDULE 
Condition o f  f i l t e r s  and/or 

FILTER CHAXGE RESPOXSIBILITY Groupts) : - ENG-4 C r i t e r i a :  pressure drop-across fi1 ter :  

Datc of Last 'Change: 
H- 1 

AIRFLOW BiEAS1IRE.hlENT Date of  Last Measurement: 7-1975 CFW: 2.108 

Next Required Measurement: 

D.  0. P. TEST Date of  Last Test: Resul ts  : 

PLESLI?! DESIGN DRAIVING NUklBERtS) : PRI!CIPAL JSOTOPE(S)': U-237 MFP 
Probe i s  located 2 f e e t  beyond blower : 
v e r t i c a l  duct : . SNIPLIXG 1XFORMATIO.V 

Single probe 
SA?!PLISG PROBE Type: 1/2" Copper l i n e  Location: Sampler holder 1 foot  from 

duct ex ter ior  
HOLSC \facum: /7 SAWLISG TECHSIQUE Pump: - Im - 

SAMPLISG RATE CFFI: 2 H-5 Flow Meter Ca l ib ra t ion  Date: 

FILTER FEDIA Type: HV-70 Fil ter  Change In t e rva l s :  weekly; on Fr ida 

--- 

F i l t e r  Change Responsibi l i ty:  

Ffanual: /X/ SAYPLISG SYSTEM POWER - 
HPS assigned t o  TA-48 

Automatic: /-/ - 
FAILURE RE-START SEQUENCE Sequence: System must be Rhysical ly  inspected and manuallv 

SUPPLEMYTARY STACK S.WLING Explain: 
A?:D ALARM CAPABILITIES None 

XDDI TI 0:Xi.L INFODL9T I ON : 

res tar ted  



I .  Fl,E:<i,?! FILTRATJOX ---- 
Nucber of h n k s  i F i l t e r s  ; I C ~  Rank L Type of F i l t c r  -- 

PR I :;C I ?:A1 FI LTILATIOS I 

I I 

N e x t  R(!qiij.nxl Change: -- FILTER CiL4SGE SC'IIEDULE Datc of Last Changc: 

FILTEP. CtiANNGS RESPOXSIBILITY Group(s) : Criteria : 

AI RFLOK i.EASUREMENT Date of Last Heasurcment : 7-1 9 7 5  CFM: 22.471 

Next Required Measurement : 

. .  D..O.  P. TEST Date of Last Test :  Resul t s :  

PLENWl DESIGN DRAIVINC NWlBER(S) : - PRINCJ PAL ISOTOPE(S)': U-23 5/MFP 
Probe i s  located 6 ft. beyond blower 
horizontal  duct.  

1. SMPLIXG IXFORFL4TION 
Single probe 

SA!.IPLI.\.;C PROBE Type: 172" Copper l i n e  Location: Sample holder 1 f o o t  from d 
ex t  e r  1 o r  

Mouse Vacuum: /7 SI\;\:? L I SC TCCtINI QUE Fump: a - 
SANPLING RATE CFM: 2 H-5 Flow Meter Ca l ib ra t ion  Date: 

FILTER ?EDIA Type: HV-70 F i l t c r  Change In t e rva l s :  weekly; on Fr iday 

F i l t e r  Change Respons ib i l i ty :  

btanual: /X/ Sh'.lPLI!X SYSTEbI POIER - 

HPS assigned t o  TA-48 

Automatic: r/ - 
FAILURE RE-START SEQUENCE Sequence : S v s t m  must be ohvsical lv  insoected and manuallv 

res tar ted .  
SUPPLEXNTARY STACK SAMPLING Explain: 
MVD ALAR!*I CAPABILITIES None 

ADDITIONAL IUFOF3lATION : 



... .- 

- - --- 
-_ None 

STACK LOCATIOS TA-48 FE-15 

FILTER C!IhSGE SCHEDULE 

FILTER CtLANGE RESPCISSI BI  LITY 

AI RF!.O\i ;EASURE!.iENT 

D.' 0: P.  TEST 

STACK FILTMTTOS ASD SA\iPI.!NG ISFORX\TIOS ---- 

Date of Last Measurement: - 5 CFM: 29.215 
. .  

Next Required Measurement : 

Date of  Last Test:  Resul t s :  

PLEX1C.I D5SIGK DRAWING NlJMGER(S) : - PRINCIPAL ISOTOPE(S)': U-235jMFp 
Probe i s  located 10 f t .  beyond blower 
i n  45' incline duct. . S/i:*IY 1-1 NG IN FORNATI ON -- 

Single probe 
SXCIPLISG PROSE Type: 1j2" Comer Line Locntion: Sample holder' 1 f o o t  from duc 

exterior 
tlouse Vacuum: j 7  S.\W LTSG TECIIXI QUE pump: /xl - 

>. . \ lPLIXG RATE . CFM: 2 H-5 Flow Meter Ca l ib ra t ion  Date: 

FILTER YEDIA Type : HV-70 F i l t e r  Cliangc I n t e r v a l s :  xeekly; on Frida) 

F i l t e r  Change Responsibi l i ty:  HPS assigned t o  TA-48 

Automatic: 1-1 - &Mluzll: /x/ - SRFiP L I SC S YSTEPI POWER 

FAILURE RE-START SEQUENCE sequence:- be and ma nuall v . - 
restarted. 

SUPPLSIIENTARY STACK SAMPLING Explain: 
A x n  AL.:..R.I CAPABILITIES None 



! . ?I,ESl:.'*! FILTRATIOS 
Nui:::ler of B m k s  Fil tcrs  per Rank Typc o f  Filter - I-I. - 

P;: I SC I ?AL FI L r w  rcs 
None - 

P E - F I  L'i?ATIOS 

FILTER CI!.XYGE SCllEEULE Date of Last Change: Next  Required Change: . 

FiLTER CkhNGE RESPOSSIBILITY Grwp(s) : C r j  r:cri a : 

A! 3 i L G : i  :XASURE?!ENT Date of Last !dcasureir.ent: 7-1 975 CFM: 18,741 

Next Required hleasurement: 

D.  0. P.  TEST Date of Last Test :  Resu l t s  : 

?LESli?: DESIGN DRAIUKG NUIIlBER(S) : P R I t m r t i L '  ISOTOPE(S) : U-235IMFP 
Probe located. 3 feet  beyond blower i n  
45' . incline duct 

: . S.A>IPLIXG INFORMATIOS 
Single probe 

5.Y3'I.I SG PROBE Type:1/2" Copper l ine Location: Holder 1 "  from duct exterior 

House Vacuum: 1 7  S.Y.!l' LI SG TECt IKI QUE Pump: - /x/ - 
S.AYPLIN(; RATE CFbI: 2 H-5 Flow Fleter Cal.ibrnt.ion Date: 

FILTER ?.lEDIA Type: HV-70 F i l t e r  Change I n t e r v a l s :  weekly; on Frida) 

F i l t e r  Changc Responsibi l i ty:  HPS assigned to  TA-48 

Autonatic: 1-1 - Manual: /XI - S>:.:.:PLIXG SYSTEM .POKER 
F.:ILUZE RE-START SEQUESCE Sequence: svs- s ica l l  insoected and manually ' 

SUPPLUIEKTARY STACK S.U.IPLING Explain: 
XD  ALA^ CAPABILITIES None 

restarted 

XDDITi0::A.L INFORMATION : 



I . ?~.!is!?.! FILTRXTIOS - -- Yiimber of Bmks F i l t e r s  er  Rank 
P2 ISCI?AL F l  LTNITIRV -+--- 

----I---- None - 
P&E- FI LT?ATION 

d Tvpe o f  F i l t e r  -- 

FIU'ER CHUGE SCHEDULE Dare of Last Cliangc: Next Required Changc: 

FILTER Ctl-?SCE RESPOSSIBILITY Croup(s) : C r i t e r i a  : 

.A! R F W ;  ?E.\SUREMENT Date of Last blsasurenent: 7-1975 . CFM: 19,699 

Next Required Cleasurenent: 

D: 0. P. TEST ' Date of Last Test :  Resul ts :  

PLESLW DESIGN DRAWING NU>IBER(SJ : PRINCIP.4L ISOTOPE(S): U-235/HFP 
Probe i s  located 4 f o o t  beyond blowe 
in horizontal duct. 

I .  S.UI?LISG INFOK>LhTION 
Single probe 

S.YPLISG PROBE Type: 1/2" Cooper l ine  ' Location: sa- 
bottom o f  duct exterior. 

ijause \lacum: 1-7 S.\'GLI SG TECtlNI QUE Pump: - /x/ - 
S.V.lPl.ISG R.41'E CFM: 2 11-5 Flow Meter Cal ibra t ion  Date: 

FILTER XEDIA Type: HV-70 F i l t e r  Change In t e rva l s :  weekly; on Frid 

Filter Changc Responsibi l i ty:  HPS assigned t o  TA-48 

Automatic: . SX!PLI!X SYSTEM P0I:'ER bbnual: - /X/ - 
FAILURE RE-START SEQUENCE 

SUPPLEEXTXRY STACK SAMPLING Explain:  
AYD ALA!!.I CAPABILITIES None 

Sequence: System must be physically inspected and manually 
restarted. 

A D D I T I O : : ~ ~ ,  INFORI4ATION: 

Horizontal 



---- I 
FILTEk CkIiCGE SCHEilllLE Date of Last Change: Next Required Changz: 

FILTER CHUGE RESPOXSIBILITY Groupts): C r i t e r i a :  

AIRFLCX i.EASUREHEXl' Date of  Last Heasurement: 7-1975 CFM : 21,003 

Next Required Measurement: 

D.  0. P. TEST Date of Last Test :  Resul ts  : 

PLE!:lr4 DESIGN DRAIVIKG NUNEER(S) : - ' PRINCIPAL ISOTOPE(S): u-235 MFP 
Probe -is located 3 f e e t  beyond h l o w r  i r  
45' incline duct. . SA?.!? 1.1 SC I N  FOR!*NTI ON -- Sinale Drobe 

SANPI.ISG PROBE 

SAVP 1. I .XG TECHNIQUE 

Type: 1/2; Copper l ine Location: Filter holder 1 "  from 

Pump: 
aucc excerior 

- House Vacuum: - /7 
SA!!IPLISC RATE CFbI: 2 t i 4  Flow Mete r 'Ca l ib ra t i i n  Date: 

FILTER !lEDIA F i l t e r  Change ~ n t e r v a l s :  weekly; on Friday! - Type: . HV-70 

.. . Filter Change Respons ib i l i ty :  HPS assiqned t o  TA-48 

Automatic: /-I F!anual: - // - SAFIPLI!X SYSTEN P0I:'ER 
FA1 L I E E  RE-START SEQUENCE 

SUPPLE!.IE:!TARY STACK SAMPLING Explain : 
AND ALkRY CAPABILITIES None 

Sequence: Svstem must be DhVSiCallV insDected and manuallv 
restarted 

ADD 15: I3XPL INFOFNAT I ON : 



.... ._... 
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STACK FILTRATION AYD SAVPLING INFORWTION . 

PRISCIPAL FILTRATION I 
1 I 4 I HEPA -_- 

PRE-FILTR4TION ' 

FILTER .CtM!GE SGHEDULE Date of Last Change: 8/76 Next Required Change: 
Zondition of filter IT 

FILTER CHISGE RESPOSSIBILITY Grol;p(s) : H-1 Criteria: pressure drop across 

AIRFLOW hE4SUREhENT Date of Last Measurement: 7-1975 CFM: 3,118 

Next Required Measurement: ' 

D. 0. P. TEST Date of Last Test:  Resui ts  : 

PLENJM DESIGN DRAWING NWIBER(S) : ENG-C 30702 thru PRINCIPAL ISOTOPE(S) : PU/I@P - 
.I1 SNIPLINC IXFOR!(?;FION 

SkhiPLIXG PROBE 

SAMPLING TECHNIQUE . 

S.%.PLING RATE 

FILTER MEDIA 

. .  
SGiPLIXG SYSTEM POIER 
FAILURE RE-START SEQULXE 

SUPPLEMENTARY STACK S.UIPLING 
AVD ALAUl CAPABILITIES 

;3DITIO;JAL INFO€U*lATION : 

1/2 " " probe on enclosed stack bey 
Type: Isokinetic Samplation: blower 

Pump: - /x/ ' House Vacuum: - . .  

CFM: 2 H-5 Flow Meter Ca l ib ra t ion  Date: 

Type: W170 F i l t e r  Change In t e rva l s :  Weekly' on Frit 

F i l t e r  Change Responsibi l i ty:  HPS assigned to TA-50 

bknual: - /xl 
Sequence: Svstem must be phvsicallv inspected and 

Explain: None. 

Automatic: r/ . - 
manually restarted. 

. .  . 

.. . .  . . .. - -. 

. .  . . . . . . . . . . ._  



Tr,- 3u Pi -3  
STACK FILTRATION AVD SAYPLINI; INFORMATION 

. .  
I .  PLESSI FILTRATION 

' Number of Banks I F i l t e r s  per  Bank I Type of F i l t e r  
PRISCIFAL FILTR4TION 

' FILTER CFIXVGE SCHEDULE Date of Last Change: 8/76 Next Required Change: 
Zondition of f i l t e r  r 

FILTER Cl--4KGE RESPOSSIBILITY Group(s) : H-1 C r i t e r i a :  pressure drop a c r o s s  

AIRFLOI  XEASURESIENT Date of Last Measurement: 7-1975 CFM: 3,118 

Next Required Measurement: 

D. 0. P; TEST Date of Last Test :  Resui ts  : 

PLEXLN DESIGN DRAWING NIJNBER(S) : ENG-C 30702 thru PRINCIPAL ISOTOPE(S) : PU/IWP 
P 

!I - SANPLING INFOR?I4TION 

SAMPLING PROBE 

SAFIPLING TECHNIQUE . 

S.VlPLlSG RATE 

FILTER MEDIA 

. .  
S.Q!PLING SYSTEM POKER 
FAILURE RE-START SEQUEXCE 

SUPPLE?IEhTMY STACK S.UPLING 
AYD ALAW CAPABILITIES 

.XIDITIOXAL I31FORMATION : 

1/2"" probe on enclosed s tack  b e y  
Type:  I s o k i n e t i c  s d m p l h t j . a , :  blower 

Pmp: /x/ ' House Vaciium: /7 
CFM: 2 H-5 Flow Meter Cal ibra t ion  Date: 

- . .  

Type: HV-70 F i l t e r  Change In t e rva l s :  Weekly on Fria 

F i l t e r  Change Responsibi l i ty:  

Manual: /X/ 
Sequence: 

Explain: None. 

HPS ass igned to  TA-50 

Automatic: r/ - - 
System must be p h v s i c a l l v  inspected and 
manually r e s t a r t e d .  

.. - . - 

. .  . . . ._ . - . 

. . . . . . . - . . .. 



. .  

PRISCIPXL FILTX4TION . 

PRE- FI Lik4iiIOY . 
1 35 

1 3 5  

American A i r  F i l  terr 
Dri-Pack Series 1101 
American A i r  F i l t e r  

M-80 

Next Required Measurement : 

D. 0. P. TEST Date of Last Test:  Resul t s  : 

PLENLbI DESIGN DR\\VING NWlBER[S) : l3NG-C 30702 t h r u  PRINCIPAL ISOTOPE(S) : PU/I@P 
30482 

. SAMPLING INFORN4TION 

SAXPLING PROBE Type: I s o k i n e t i c  Location : beyond blower 
S i n g l e  1/2" probe  on i n c l i n e d  s t a c k  

SAMPLING TECHYIQUE Pump: m House Vacuum: 17 - 
SANPLING RATE CFM: 2 H-5 Flow Meter Ca.l ibratign natc: 

FILTER MEDIA Type: HV-70 F i l t e r  Change I n t e r v a l s : & k l v ,  0 n '  F r l d  

F i l t e r  Change Respons ib i l i ty :  HPS a s s i q n e d  t o  TA-50 

- Automatic: . -  T I  SAhlPLISG SYSTEM POIER Manual: j X j  
FAILURE RE-STAFT SEQUENCE ' Sequence:-* V he - - 

' manually restarted.  
SUPPLEMEXTARY STACK SAMPLING Explain: e. 
XYD A L m I  CAPABILITIES 

.XISITIO:JAT. INFORMATION: 

. .. 

a. 

. 



STACK LOCATION TA-50 FE-1 

PilINCIPAL FILTRATION 

1 3 

1 3 

PilE-FIL?k\TIOS . 

STACK FILTR4TION AYD SAVPLING INFORN\TION . 

American ki.r F i l t e r  
Dr i -Pack  S e r i e s  
hmerican Air F i l t e r  

' M-80 

FILTEX CPAVGE SCHEDULE Date of Last Change: 5 / 7 6  Next Reqiii.red Change: 

FILTER CH4XGE RESPO?ISIBILITY Group(s) : H - 1  
' C o n d i t i o n  of f i l t e r  media  

Criter5.a :-t 

AIRFLOW iEASUREblENT Date of  Last Measureaent: 7-1975 CFM: 2 3 , 5 3 6  

Next Required Measurement : 

D. 0. P. TEST Date of Last Tes t :  3-15 Resu1.t~: Acceptable 

PLENUM DESIGN DRAWING NWlBER(S) : ENG-C 30702 t h r u  PRINCIPAL ISOTOPE[S) : PU/MFP 
30842 

'. SAMPLING INFORN4TION 
S i n g l e  1 / 2 "  .probe on inc l ined  s t a c k  

SX\IPLIh'G PROBE . .  Type: I s o k i n e t i c  Iaocation: beyond blower 

SMP LI NG TECHNIQUE Pmp: - House Vacuum: - 1 7  
' sam l .ing 

S.WPLING RATE CFM: 2 H-5 Flow Meter Cal ibra t ion  Date: 

FILTER MEDIA Type : HV-70 F i l t e r  Change 1ntervals :Weekly on F r i d a  
.. 

F i l t e r  Change Respons ib i l i ty :  HPS assigned t o  TA-50 

Automatic: I-/ 'Manual: - 1x1 - S ~ I P L I W G  SYSTEM POWER 
FAILURE RE-START SEQUEXCE Sequence: System must be phvs ica l lv  i n s p e c t e d  and 

SUPPLEMENTARY STACK. SANPLING Explain: None 
XKD ALARN CAPABILITIES 

m a n u a l l y  restarted. 

AD3DITIO;IAL INFORMATION: . ._ - . .  

. .  

.. . . . . . .  . . . . .  - 
c 

. . . . . . . . . . . . . . . . . . . . . . .  

. 



LOS ALAMOS XIENTIFIC LABORATORY 
UNIVERSITY OF CIL l fORNIA 

’ LOS ALAMOS. NEW MEXICO 675.4 

OFFICE M E M O R A N D U M  
TO : J i m  Hyder. H-1, ?lS-749 DATE: December 12. 1977 

FROM : Miler.da Lauger, H-5 n.$’ 
SUBJECT : TSL-2 TRITILM STACK - VELOCITY PROFILE 

SYMBOL . H-5 77-1785’  

MAIL STOP: 486 

A ve loc i ty  p r o f i l e  of the  TSL-2 T r i t i u m  Stack was completed on 
December 7 ,  1977. A manometer and p i t o t  tube were used to  make a ’ 

10 poin t  t r ave r se  of t h e  s tack .  
24 inches. 

The s tack  has  an i n s i d e  diameter of 

The p r o f i l e  i nd ica t e s  a s t a c k  ve loc i ty  o f  2840 f e e t  per  minute. 
This  gives  an a i r f low of % 8900 cubic f e e t  per  minute. 

ML:sa 



LOS ALAMOS SClENTlF IC LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS AUMOS. NEW MEXICO B7S44 

,..4 A 
:I 

OFFICE MEMORANDUM 
TO : Distr ibut ion DATE July 21, 1975 

FROM : A l l e n  M. Valentine, Alternate  Group Leader, H-1 

SUBJECT : STACK PIOW MEASUREMENTS BY ENG-4/ZIA 

SYMBOL : H-1-75-226 

MAIL STOP: 692 

Attached, f o r  your information and use, is a memo from Vince Hall 
t h a t  lists recent s tack  flow measurement results. These results 
are i n  cubic feet per  minute and t h i s  information should be used 
i n  fu ture  monthly airborne e f f luen t  re lease (s tack)  r epor t  
calculat ions.  I am a l s o  at taching a copy of the  o r i g i n a l  work 
order  s ince it lists locat ions f o r  which we requested measure- 
ments, some of which had not been completed a t  t h e  t i m e  Vince 
w r o t e  h i s  memo. 
referenced i n  Vince's memo a r e  avai lable  in W i l l i a m  Ilomero's 
files. 

The individual  p i l o t  tube test repor t s  

Allen M. Valentine 

Attachments: a/s (2) 

D i s t :  C. Buckland, H-1, ffi-306 
J. G a l l i m o r e ,  H-1, MS-749 
R. Stafford,  H-1, MS-336 
W. -KO, H-1, ffi-692 w/original P i l o t  

Tube Test  Reports 

bcc: Vince H a l l ,  ENG-4 w/o encls.  



.. . 

LOS ALAMOS S C I E N T I F I C  LABORATORY 
UNlVERSlTV OF CALIFORNIA 

LOS ALAMOS. N E W  MEXICO D I M  

* .  

I .  

OFFICE MEMORANDUM 
T O  D4TE: July 16,. 1975 

FROM : Vince Hall, END4 

SUBJECT : STACK FLOW MEASUREMENTS. PER.YOUR REQUEST - MEMO H-1 - CMR-8 
SYMBOL : ENG-4 

Flows are in C.F.M. 

1. TA-3-29 

FE-19 
FE-20 
FE-21 
FE-22 
FE- 2 3 
FE-24 
FE-26 
FE- 2 7 

2. TA-21-DP-WEST 

FAN 
FAN 
FAN 
FAN 
FAN 
FAN 
FAN 
Bldg. 5 
Bldg. 5 
Bldg. 5 
Bldg. 150 
Bldg. 324 
Bldg. 3 
Bug. 3 
Bldg. 4 
Bldg. 4 

2 EAST 
2 WEST 
3 EAST 
3 WEST 
4 WEST 
5 EAST 
5 WEST 
Special recovery exhaust 
Addition - Main exhaust 
Rooms 530A and 531 exhaust 
Exhaust 
Process exhaust 
Room 313 - k i n  exhaust 
Incinerator exhaust 
Room 413 - Main exhaust 
Hot Cell exhaust 

3. TA-21-DP-EAST 

Bldg. 155 North East exhaust 
Bldg. 155 North West exhaust 
Bldg. 155 South East exhaust 
Bldg. 155 South West exhaust 
Bldg. 209 FE-10 

44,163 
37,965 
10,502 
8,559 

41,650 
29,909 
10,689 
8,095 

20.288 
22,381 
10,673 
17,813 

25.265 
19,881 
1,203 
3,049' 
1,424 

18,953 
12,906 
11,966' 

584 
20,993 
2,503 

15,033 >' 

2,374 
1,862 
2,256 
4,029 
13,959 



Jerry Dunrmer, H-1 

4. TA-3-35 

FE-1 
FE-2 

5. TA-3-66 

FE-1 
FE-7 
FE-8 
FE-9 
FE-10 
FE-13 
FE-24 
FE-26 
FE-27 

6. TA-3-141 

FE-6 
FE-9 
FE-10 

7. TA-35-2 

FE-11 

8. TA-35-7 

FE-2 
FE-3 
FE-6 
FE-7 
FE-8 

9. TA-48-1 

FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-37 and FE-38 

-2- July 16, 1975 

7,744 
8,187 

37,692 
19,910 
15,436 
35,988 
15,169 
33,176 
1,973 

392 
222 

13,983 
19,370 
29,604 

7,884 

8,436 
12,822 

3,798 
3,385 
2,823 

FE-39 and FE-40 (FE-40 Running) 
FE-45 
FE-46 
FE-51 

21.003 
19,699 
18,741 
29,215 
22,471 

2,108 
1.855 

24,944 
23,902 

2,460 



Jerry Dummer, H-1 

10. TA-50-1 

FE-1 
PE-2 
PE- 3 

-3- July 16, 1975 

23,536 
42,073 

3,118 

11. TA-46-31 

PE-25 and PE-26 (Systems are going to be modified). 

FE-9 . 
PE-10 
PE-11 
FE-5-12 
FF-14 
PE-16 
PE-17 

13. TA-3-102 

PE-18 and FE-21 
PE-20 

11,884 
7,165 

17,850 
17,219 
6,977 
4,995 
3,651 

3.254 
5,968 

866 Omega stack 

15. TA-33-86 

PE-6 or I%-11 (FE-11 Running) 7,288 - 
Attached i s  one set of Pitot Tube Traverse reports fron Tha Z i a  
Company. 
t i p s  and velocity t i p s  for future readings. 
TA-3, SM-29 exhaust fans were not taken because the fans are not 
ruJlning in their normal mode due to noise problems. 
rectified by October of 1975. 

I have rerained one set  i n  order to locate static pressure 
Readings on aoae of the 

This should be 

VEI:lh 

Viace Bal l .  a G 4  
X h V Mechanical Specialist 

cc: J. Mllimore, H-1 
F i l e  



' LABJOBNO.. . . .. .. 5- 75 
ATE: 04-09-?< ' A a N b  9315 
OCATION & . .  
TRUCTURE: TA-M h" 
NGINEER: Hw 6156 

. - 
. .  ENGR. NO. *ONE NO. 

EALTH & 
&FEW: . 

)B TITLE: SMcK FmV b W l E h T S  ' 

XT 

C. ~'OU'PY'"T1 IOTMEm: 

NONE CNC ..ZI OTWCR 

Laoonr. mAIcnir\t.n T O T A L  COST8 

3IMATE: 3400 I T O T A L  L E I 5  1Li 

I I I Lt 
0 . .  3400 

OROERNO. - - WORE 

NO. 6190 PROGRAM . 
nccT. ' LASL 

GIA CODE: 1 . HAZCCOOE: 0 

wm n P E :  7 

NII P W  

c PY P.P Pu OTMER 

T A  BLOC. A R E A  C W P L E R  
. . .. 

LOCATION: 99 999 
START . 
DATE: 

-' IRLETION 

L I T l Y A T E  . ACTUaL 

L I I l Y A T E  A C T U A L  

JBJECT: . ' . .  . . Page 1 of 2 

. Furnish equipment and personnel t o  perform stack flow 
' a i r  masurements in the areas indicated. Follow the 

. sequence as l isted.  

Work i s  t o  be scheduled and reviewed in advance with 

. .  . . .  
' 

'V. Hall, items 1 thru 6, and with Otis Boise, items 
. 7  thru 15, Ph. 6156. 

... 
. .  . .  . Traverses are t o  accomplished i n  sccordanq with . 

?ko copies A.A.B.C. and recorded on approved forms. 
,of all  data are t o  be sent toZNG-4, Em section. ' 

. .  . NDTE: 
._ . .  

This order covers an estimated 280 Imurs for 
. . .  Zia Detailing Section. 

.. 
A i f  flow maurcments: 

1. TA-3-29 .. 2. TA-21-DP West (Cbnlt) 

FE-14 
FE-15 .. 
FE-19 
FE-20 
FE-23 

.. . _ .  . 

. .  FE-24 
FE-28 
FE-29 
FE-32 
FE-33 
Wing 19 

2. TA-21-DP-West 

J'Rldg. 2 E 
VBldg. 2 W 

. .  .. 
v81dg. 3 E .  
YSlde. 3.w 

_ I  
VBldi. 4 W - h. 401 W 
VBldg. 5 E. 

. . kBldg. 5 W; 
. VBldg. 5 Special Recovery 

' ' vB1dg. 530..- Rm. 530A fi 531 
Vsldg. 530 Main 

vBlclg. 150. 
H l l d g .  324 
Vsldg. 313 
vBldg. 3 - Rm. 313 kin. 
m a g .  3 - Rm. 313 Incineratc 
vllldg. 4 - h. 413 k in  

KEEP YOUR MIND ON YOUR JOB. 

DISPAKHED: 04-24-75 
\ -  I 

C R A F T  

FLWRCREW 83/60 

7 m 4  ROOFERS 

PAINTERS 

MASDNS . 8215s 

TEAMSTERS/ 
DRIVERS 50148 

! 
OPERATING 
ENGINEERS 68/54 

IRONWORKERS/ 
RIGGERS 79n4 I I . ' 

TINNERS 
Fl lTERY 
REFRIGERATION/ 
SPRINKLER 

INSULATORS 78/71 

I .  I 
ELECTRICIAN 1: 1 1 , 

JANITORIAL 

SUPPLY & 
TRANSPORTATION 

ELECTRIC 
UTILITY 1611191 

I I  



.. . . . . . . .  . . . . .  . . . . . . . . . . . . . . .  .... 
ReG@ii&f/h6-c&+$f' z.' ' 

- -_- .._..- _-- .--.-.-.---.- ..-.- 
. . . .  . Los Alomos Scientific Laboratory Pub!icly.2ekasable" It: : . 

. .  a :17 '. 
ZIA ENCR. NO. 

cc Boise, ENG-4 . .  . .  Work Order 

For -1kv clomo..  CQQdiMlim and change3 on thlr order Ihe €4 .nginrr rnm lm cOntrted unle5 olhcnvir Oaifii . . . . . . .  . . . . .  

~ . .  
SCATION & ' . .  . .  .. 
TRUCTURE: 

INCINEER: 
HONE NO. 

(EALTH & 
N E W :  

ENGR. NO. . .  
NONE . r ~ p  ..ai O T M E I  

. .  . .  . . . .  
.. . .  WORK 6-570.1-82 .' 

YATE: - -  J.O.Na . 9315 . LABJOBNO. . ORDER NO. 
. . .  LASL . . .  PROGRAM 

-. 
NO. 

WACODE: ' HAZCODE: ." 

WlO TYPE: 

NM .PM 
. .?.. 

c PU 0.P W . O T M E I  

T A  BLOC. A R E A  C O U P L E I  

"i' i.;. LOCATION: ... 
START . 
DATE: 

COMPLETION 
DATE: 

LABOR; m.rmIAt.: T O T A L  COST: ESTIYATE , A C T U A L  
FLOW MEAWREJU3'E 

:OST 
ISTIMATE: 
.si. EOUIPULNTI O T H E I :  TOTAL L E S S  A L ;  K S T I U l T E  aC1U.L 

cnawr 

UBJECT: 
3. TA-21-DP East 9. TA-48-1 I I  

- .. 
- 

. .  .. - .  
4. . TA-3-35 

I'i _- ... .J /: . . . . . .  
:-. . FE-1 & 2. . ' .. :. . . .  

.: ' a - 2 4  
. . .  ' eFE-26 & 2 7 A  

6. . TA-3-141 

m - 6  
VFE-9 
m - 1 0  

7. '  TA-35-2 

; a -11  

8. TA-35-7 
VFE-2 
YFE-3. 

m - 7  
VFE-8 

' H E - 6  . .  



ENGINEERING 
DEPARTMENT '02753 . s. R. 

3. Traverses are to be accomplished in accordance with A.A.B.C. and re- 

corded on approved forms. Two copies of all data and detailing are to 

be sent to V. Xall, ENG-4. XS-558. 

2. Work is to be scheduled in advance with the appropriate area coordinator 
I T M S T R S  I 

ORlVLRL 

O I T N G  

cNO,NLLR~ 

I L C I ( I N I C S  

RIGOCllS 

by detailing section in coordination with V. Hall, ENG4.  Tip locations 

and manometer and magnehelic locations - will be marked by detailing 
. 

section. All work will have to be coordinated with applicable ENG-4 
CXCLANATIDN OC l L E 0  

IRONWORMS Tim. r 

13lJJ 1 I 

W A C M I N I S T  

4 no ktail i n p  
Scction 

~. 

4 .  Installffixed velocity or static pressure stations essentially in . -. - . ..... .. . . - . .. . . .. 
accordance with attached sketch 802753. Hagnehelics gages, manometers. -- 
veiocity and static pressure tips to be furnished by H-1. Bob Geoffrion. 

SM-29, Rm. A-119. Location and type of installation will be determined C ~ R I C , r N s  
I I 

Area Coordinator. 
.*a. AWROVAL 



. 

Symbol: 11-1-78-196 

. .  . .  . :. 

, Stack - 
. Location 

.. . 
- .  
i. 

. SM-29 (Wing 2) . .' I1 ' ,I 

II 11 

' .' I1 ' , 11 

' 0  (Wing 3) 
'. I1 I1 

, , . I 1  I1 ' I  , 

II II 

(Wing.4) ' 

. 11 11 

11 II 

I1 11 
. .  

'I (Wing 5) 
11 11 

11 I, 

II I1 

(Wing 7) 
, 11 11 

.l I1 

TA-35 
I, 

I1 

I1 

I1 

TA-50 ' 

I, 

11 

TA- 3- 102 

TA-3-141 
11 

I1  

STACKS 

Engineering ', 
. Name 

FE-14 
FE-15. 
FE-17 
FE-18 ' 

FE-19 
FE-20 ' .  

' FE-21 . 
FE-22 
FE-23 
FE-24 
FE-26 
FE-27 
FE-28 
FE-29 

' FE-30 . 
. FE-31 

FE-32 
FE-33 
FE-34 
FE-35 
FE-44': FE-*~Y- . 
FE-&j +I 

FE-2. 
FE-3 
FE-6 
FE-7 
FE-8 

FE-1 
FE- 2 
FE-3 

FE-20 

FE-6 
FE-9 
FE-IO 

TA-3-66 FE-8 
FE-9 

. FE-10 
FE-13 
FE-24 
FE-26 

H-1 
. Stack Name 

2FE-14 . 
. ZFE-15 

2FE-17 
2FE-18 
3FE-19 

' 3FE-20 
3FE-21 . 
3FE-22 
4FE-23 , 

4FE-24 
4FE-26 
4FE-27 
SFE-28 
SFE-29 

' . 5FE-30 
SFE-31 
7FE-32 
7FE-33 
7FE-34 

. 7FE-35 ' 

9030-A 
9030-8 \ 
90304 J 

FE-2 . 
FE-3 . 
FE-6 
FE-7 
FE-8 

FE-1 
FE-2 5 

FE-3 

1 

FE-20 

FE-6 
FE-9 
FE-10 

FE-8 
FE-9 
FE-10 
FE-13 
FE - 24 
FE-26 



. .  . .. . 
. .  . .  

. .  

U I  ...._ .. ,,.. I. , 

. Stack . Engineering 
Location Name 

' FE-1 ' 

FE-2 

FE-9 
'FE-10 
FE-11 
-12 
FE-14 
FE-16 

' FE-24 

TA-3-35 

TA-43 . ' 

R e v W L . a b  COW 
Publicly Reieasaai 

H-1 
Stack Name 

PE-1 
FE-2 

FE-9 
FE-10 

, FE-11 
FE-12 

' -14 
. FE-16 

FE-24 

TA-48 

' .I  

TA-21 

FE-11 . 
w-12 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
FE-45 
FE-46 
FE-51 
FE-54 

B-324 
B-5SR 
B-150 
B-5 East 
B-5 Main , 

B-5 West 
401-Process. 
B-4 West 
B-3 East 
'B-3 West 
B-2 East 
B-2 West 
413-Main 
313-Main 

FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-38 
FE-40 
PE-45 
FE-46 
FE-51 
FE-54 

324-Exhaust 
513 S.R.* 

150* 
5-East* 

530-Main* " . 
5-West* 

401-Process 
4-West 
3-ea5 t 
3-we5 t 
Z-East* 
Z-West* 

- 

. .  

c 813-Main 
313-Main 

313-Incinerator 313-Incinerator 
%in V a u l t  

TA-55 801 NSE 801 NSE* 
(North Side Exhaust) 
851 SSE 851 SSE* 
(South Stack Exhaust) 

TA-54 ' FE-1 , m-2 

TA-21 (DP-257) Flit-1 FE-1 
FE-2 FE-2 

rPhese atacks should be ireversed but no fiw'd instrumentation 
should be installed. 



RwiewedlLab Coun 
Publicly Releasabl 
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-21 " PITOT TUBE TEST REPORT 

DUCT REWIRED 

SIZE 16"X 106" sa. FT. rir .O0 FPM CFM 

ACTUAL 

FPM l396 CFM 37,692 

TEST DATE 7-5- READINGS BY a CERTIFIED BY ' - a. 



R e v i W L a b  Cwnsd 
Publicly Rekas2ble 

' PITOT TUBE TEST REPORT 

PROJECT Stack Flow Measurements SYSTEM/UNIT FE-10 

LOCATION/ZONE Basement--Room L3 BLDG. NO. TA. NO. 3 

REMARKS : 



PITOT TUBE TE§T REPORT 

~~ 

DUCT 
SIZE 24" X 64" so. FT. 10.66 

PROJECT Stack Flnw Measurements SYSTEMIUNIT FE-8 

LOCATION/ZONE Basement--Room B-5 TA. NO. 3 66 BLDG. NO. 

REQUIRED ACTUAL 

FPM CFM FPM 1448 CFM 15S436 

REMARKS: s, = 0 3 



' PITOT TUBE TEST REPORT 

. .  

DUCT REQUIRED 

SIZE 38" X 38" so. FT. 10.02 FPM CFM 

ACTUAL 

FPM CFM 19*910 

REMARKS: 



PITOT TUBE TEST REPORT 

* 

DUCT REOUIRED ACTUAL 

SIZE 65" X 37" s p . ~ ~ .  16-70 FPM C F M  FPM 2155 CFM 35*g8 , 

PROJECT Stack Flow Measurements SYSTEMIUNIT FE-9 



I DUCT I REOUIRED I ACTUAL I 
SIZE 48"' X 44" so. FT. 14.66 FPM CFM I FPM 2263 C F H  13,176 I 

CERTIFIED BY 
6 - ) 3 - r  

TEST DATE READINGS BY 



PITOT TUBE TEST REPORT 

DUCT REoUlRED ACTUAL 

FPM 2530 .-CFM 1973 SIZE 12" Dia SO, FT. FPM CFM 
L 

PROJECT Stack Flow Measurements SYSTEWUNIT m-24 .. 
BLDG. ~ 0 . 6 6 ~ ~ .  NO.- LOCATIONIZONE Rmf-Center of building 

\ " 

, .  

-. 
TEST DATE READINGS BY uHL&TIFIED BY 

5% A H A . . *  . n  



PROJECT S- SYSTEMAJNIT ... m-26 
BLDG. N O . h h T A .  N O . 7  LOCATION/ZONE Roof-A.W. corner of building 

I DUCT REOUIRED ACTUAL I SIZE 9 " Dla. SQ.FT. 0.44 I FPM CFM 1 FPM .-CFY 392 

. .  .... 

> :! 



PITOT TUBE TEST REPORT 
. .  

DUCT ’ 

SIZE 9” Dia. sa. FT. 0.44 

SYSTEM/UNlT FE-27 ... PROJECT Stack Flm Measurements 

BLDG.NO. 66 TA. N 0 . 3  LOCATION/ZONE Roof--m-w= Corner Of building 

REOUIRED ACTUAL 

FPM CFM FPM 504 .*cFL( 222 

._. . 



ReviewedLab Counsel Lo5 ALAMCS SCIENTIFIC LABORAi 
' liN1YERSI'r.I OF CIL.*OHNII 
LOS ALAYIS.  NEW.MIX:CO 8 7 : ~ ~  

Te!cphont? EXC: 
Pdbliciy Seeasable d/r? 3 

0 F F :  C E IM E RilO 3 A N  D U M 
7 3  ,Jim Hyder. H-1 MS 401 DATE: I-lay 26. 1978 

L~JECT : PITOT TUBE TRAVERSES OF TWO EXHAUST STACKS , ' 

-"%SOL . . H-5 78-502 (W57l) 

WL STOP: 486 

P i t o t  tube t raverses  were conducted of two exhaust s tacks on 

- Average V e l o c i t y  (fpm) 

4/6 and 4/7/78. The f o l l o w i n g  data were obtained: 

CFM - Stack Locat ion  -- 
TA 46 - 31 1475 f 10% 1360 5 10% 

x TA 53 - MPF 7 
N end WNR 

1230 10% 15050 If. 10% 

Future  measur2m2nts would be more accurate if a d d i t i o n a l  sampling 
p o r t s  were i n s t a l l e d .  The s tack  a t  TA 46 - 31 requ i res  a second p o r t ,  
perpend icu la r  t o  the  f i r s t ,  t o  a l l o w  increased p r e c i s i o n  i n  measurement. 

The s tack a t  TA 53 - WPF 7 was measured i n s i d e  t h e  b u i l d i n 9  as 
there  were no sampling p r t s  above the  r o o f  l eve l .  
p o i n t  i s  i n  an area of turbulence. 
l e a s t  10 duc t  diameters above the  fan  would a l l o w  f o r  more accura te  
measurements. 

This measuring 
Relocat ion of the  sampling p o r t s  a t  

LLG: pg 
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.. . . .. ... . . . .- 

Telsphom €xi: 
OFFICE MEMORANDUM 

To : Vince Hall, ENG-4 DATE: May 21, 1976 

FROM : John Gallimo eader, CMR BLDG. Monitoring Section, EX-1 

SUBJECT : FLOW RATE 

SYMBOL : H-1-CMR-29-76 

MAILSTOP 749 

Please measure flowrates in the following exhaust stacks: 

2. FE-15 
3. FE-28 
4. FE-29 
5. FE-30 
6. FE-31 
7. FE-32 
8. FE-33 
9. FE-34 
10. FE-35 

SM-102 
1. FE-4 
2. FE-18 
3. FE-22 

These measurements should be completed before June 30, 
1976. 

JG/skr 

xc: File 



. . A  
' ..-- 

2/ LO5 AIAMCS SCIENTIFIC IARJRATOFIY Puaitciy mivEas i  rr OF CALIFORNIA 
LO5 A L A H 0 5 .  NEW MEXICO 875d4 

Revi@M!d!l.ab Coun 

OFFICE MEMORANDUM 
TO : Dis t r ibu t ion  DATE: Ju ly  21, 1975 

FROM : Allen M, Valentine, Al te rna te  Gmup LeaBer, H - 1  

SUBJECT : STACX FLOW IEASUREMENTS BY END-a/ZIA 

SYMBOL : H-1-75-226 

MAIL STOP 692 

Attached, f o r  your information and use, is a memo fros Vince H a l l  . . 
that lists recen t  s t a c k  f l o w  measurement results. These . resu l t s  
are i n  cubic feet per  minute and t h i s  information should be used 
i n  fu ture  monthly airborne e f f l u e n t  re lease  (s tack)  r epor t  
ca lcu la t ions .  I am a150 a t tach ing  a copy o f  the o r i g i n a l  work 
order  s ince  it lists loca t ions  f o r  which w e  requested measure- 
ments, some of which had n o t  been completed a t  the t i m e  Vince 
w r o t e  h i s  memo. The individual  p i I o t  tube test r epor t s  
referenced i n  Vince's memo a r e  ava i lab le  i n  W i l l i a m  Romero's 
files. 

Allen M. Valentine 

M: jm 

Attachments: a/s (2) 

D i s t :  C.  Buckland, H - 1 .  MS-306 
J. Gallimore,  H-1, MS-749 

W. Romero, H-1, 135-692 w/original Pilot- 
- . .  R. S ta f ford ,  H - 1 ,  MS-336 

. 
Tube T e s t  Reports 

I' 



OFFICE MEMORANDUM 
TQ : Jerry DG;nr.er, H-1 

fiL4EX-4 THRU : JAG. ~arsons/D. F. Cameron, 
v..,. , <.?>:.- ‘?..--x ,.CY 

DATE: July 16, 1975 

FROM : Vince Kall, ENG-4 

SUBJECT . STACK FLOV MEASWh\IENTS, PES-YOUR =QUEST - +PO €i-1 - CMR-8 

Flows are in C.F.M. 

1. TA-3-29 

FE-19 
FE-20 
FE-21 
FE-22 
FE-2 3 
FE-24 
FE-26 
FE-27 

2. TA-21-DP-WEST 

FAN 
FAN 
FAN 
FAN 
FA?? 
FAN 
FAN 
Bldg. 5 
Bldg. 5 
Bldg. 5 
Bldg. 150 

. Bldg. 324 
Bldg. 3 

Bldg.. 4 
Bldg. 4 

Bldg. 3 

3. TA-21-DP-EAST 

2 EAST 
2 WEST 
3 EAST 
3 WEST 
4 WEST 
5 EAST 
5 WEST 
Special recovery exhaust 
Addition - Main exhaust 
Rooms 530A and 531 exhaust 
Exhaust 
P-rocess exhaust 
Room 313 - Main exhaust 
Incinerator exhaust 
Room 413 - Main exhaust 
Hot Cell exhaust 

Bldg. 155 North East exhaust 
Bldg. 155 North West exhaust 
Bldg. 155 South East exhaust 
Bldg. 155 South West exhaust 
Bldg. 209 FE-10 

44,163 
37,965 
10,502 
8,559 

41,650 
29,909 
10,689 
8,095 

20,288 
22,381 
10,673 
17,813 
15,033 
25,265 
19,881 
1,203 
3,049 
.1.424 
18,953 
12,906 
11,966 

584 
20,993 
2,503 

2,374 
1,862 
2,256 
4,029 
13,959 



RevievedLao 
Pub!iay Releasable 

J e r r y  Dumer, H-1 -3- July 16, 1975 

10. TA-50-1 

FE-1 23,536 
FE-2 ' 42,073 
FE-3 3,118 

11. ?3.-46-31 

FE-25 and PE-26 (Systems are going t o  be m d i f i e d ) .  

12. TA-43-1 

FE-9 
FE-10 
FE-11 
FE-12 
FE-14 
FE-16 
FE-17 

13. TA-3-102 

FE-18 and FE-21 
FE-20 

14. TA-2-9 

Omega stack 

11, %E4 
7.165 

17,850 
17,219 

- r _ L  
6,977' 

3,651 
4,995- 

3,254 
5,968 

866 

15. TA-33-86 

FE-6 o r  FE-11 (FE-11 Running) 7,288 

Attached is one set of P i t o t  Tube Traverse r epor t s  from !l%e Z i a  
Company. I have re ta ined  one set  i n  order  t o  l o c a t e  static pressure 

. t i p s  and ve loc i ty  t i p s  f o r  f u t u r e  readings. Readings on sorze of t h e  
TA-3', SI-29 exhaust fans  were n3t taken because t h e  fans  are not 
running i n  t h e i r  nornal  mode due to noise  problem. This should be 
r e c t i f i e d  by Cctober of 1975. 

Vince H a l l ,  EWG-4 
H 6 V Mechanical Spec ia l i s t  

VH:lh 

cc: J. C92linore. €I-1 
F i l e  



. LA9 JO9 NO.. ' . . 
. 

. .. 5-2-75 
ATE: 04-09-75 . J . O . N ~  9315 

. ' .  - XATION 6 
TRUCTURE: T.2-a x m  

. .  
ENGR. NO. 1 2  ' 

VGINEER: HALL. 6156 
oTum . .  ENC 4-21 

<ONE NO. 

EALTH IL 
ND*L 

WETY: ' ' -9 

WORK 
ORDER NO. " - - 
ACCT. ' LASL 
NO. 6190 PROG R A W  

Nn PII 

GIA COOS: 1 HAZCOOE: n 
CPM P.P PY OTYKR 

WIO TYPE: 2 
T A  BLOC. ARC. C O Y P L L l  

.. 
. Page 1 of 2 . .  

IWECT: . ' ' .. 

. Furnish equipment and personnel t o  perform stack flow 
.. a i r  Irtasuremnts in the areas indicated. Follow the 

' . .. sequence as l isted.  . - . , . , . . . . . 

IB TITLE: ST!.CiK FMV >IEw?m'?s 
IST 
TIMATE: 

L * * O l i  U A I C P I A L ,  T O T A L  COST: 

E l  COUIPYLNT: oTnsm: 
' 3400 

T O T A L  L F S S  I€:  

. .  3400 

':' Ybrk i s  to be scheduled and reviewed in advance w i t h  
. 'V. Hall, ite= 1 thm 6, and with . .  Otis Boise, items 

.I . . . . . "rave&es are t o  accomplished in sccordance' with 

. ' .  of all data are t o  be sent toZW-4, Em section. 

. ' . ' . ' .7 thru 15, Ph. 6156. . . .  , .  .. .... 

~ , 

. A.A.B.C. and recorded on approved form. l h  copies 

. . .. 
LOCATION:' ' qq 99% 

START . 
DATE: 

COMPLETION 
DATE: 

ESTIMATE . A C T U A L  

E S T I Y A T L '  A C T U A L  

CARPENTERS 72/75 . 

1 ' .  . .. 
FLOOR CREW 63160 

I I  

PAlNTE RS 

MASONS . 62156 

LABORERS 46147 I I 
TEAMSTERS/ 
DRIVERS 50148 

. .  . -.. ' 
. . .  . NOTE:' This order covers an estinated 280 hoFs f o r  ENGINEERS 

RIGGERS 79n4 
. .  ... . .  . 

. fir Row neaurementi: 

Zia Detailing Section. 
.. . _  . .  

. .  

2. TA-21-DP West (Can't) 
. . . . .  . .  

. . H33dg. 3 E .  
' YBldg. 3 N: 

. FE-14 

v m g .  4 rr.- h. 401 w 
FE-23 

FE-29 
FE-32 

2. TA-21-DP-\Vest 

JR1dg' ' E 
WBldg. 2 W KEEP YOUR MIND ON YOUR JOB. 



Publicly Releasable 
PITOT TUBE TEST REPORT 

. . . .. - . -. . . . - . 

. 



PROJECT Stack Flow Measurements SYSTEWUNIT FE-1 

BLDG. NO. 2 East TA. NO. 21 LOCATION/ZONE Roof 

DUCT 

SIZE 47" Sa. SO.FT. 15.3 
REOUIRED ACTUAL 

FPM CFM FPM 13% CFM 20.288 



-IJll(- izi'p - ' PITOT TUBE TEST ReP0R.T 

WCT 

SIZE 47" Sa. SO. FT. 15.3 4 

PROJECT Stack Flow Measurements SYSTEMIUNIT FE-1 

BLDG. NO. 2 West TA. NO. 22 LOCATION/ZONE_B~~f 

REOUIRED ACTUAL 

FPM CFM FPM 1489 CFM 22.781 

REMARKS: 3 ,  = 2.2 



DUCT ' REOUIRED 

SIZE 40" Dia. ~ 0 . ~ 1 .  6-72 FPM CFM 

. ._ 

ACTUAL 

FPM 1224 .*CFM 10,673 

... . 



PROJECT S SYSTEM/UNIT 

BLDG. NO. 3 West TA. NO. 21 LOCATlON/ZONE Roof 

7- 
~~~ 

DUCT REQUIRED ACTUAL I 
SIZE 52" Sa SQ.FT. 18.77 FPM CFM FPMLCFM 17.813 I 



TUBE 

DUCT 

SIZE 47" Sa SO.FT. 15-34 

TEST REPORT 

REQUIRED ACTUAL 

FPM CFM FPM * O  CFM 15,033 

Stack Flow Measurements SYSTEMIUNIT Bld~. 4 Stack West FE-7 PROJECT 

BLDG. NO. West TA. NO. 21 LOCATION/ZONE Rm 401 w* Roof 

. .  



DUCT 

SIZE 47" Sq. SO.FT. 15-34 
I 

! REQUIRED ACTUAL 

FPM C F M  FPM 1647 CFM 25,265 



PITOT TUSE TEST REPORT 

DUCT 

SIZE 47" Sa SO.FT. 15.34 

PROJECT Stack Flow Measurements SYSTEM/UNIT Blda  5 Stack West 

BLDG. NO. 5 West TA. NO. 21 LOCATION/ZONE Roof--above room 3151 

REOUIRED ACTUAL 

FPM C F M  FPM 12% CFM -1- 
A 

TEST DATE ' 6 - 7 F  READINGS BY wm ' vG CERTIFIED BY 



PROJECTJ SYSTEMAJNIT-? .. 
BLDG. N O . L T A .  NO. ?l . LOCATlON/ZONEsnrlth ~ I f i p  hlas ---Inn riff gad. 

DUCT ' REQUIRED ACTUAL 

SIZE 10'' Dia  sa.^^. 0.54 FPM CFM FPM 2227 "CFM 1203 
, 

...,_. 



DUCT ' RWUIRED 

SIZE 28" Dia SO. FT. 4*27 FPM CFM 

. .  

. :  "'..'. 

ACTUAL 

FPM 714 ^CFM 3049 

... 

TEST DATE 6-2'0 -r READINGS BY adCLw4-29 CERTIFIED BY ' 
$3 A?.,/--L 



I REOUIRED ACTUAL 

' 1 FPM 1424 I CFM 

DUCT ' 

SIZE 12" Dia SO. FT. O*T8 FPM I 

S.P. = 2.9 
S.P. = 3.8 

.. : 



TUBE TEST REPORT . 

DUCT REQUIRED 

SIZE 45" Sa  sa.^^. 14-06 FPM CFM 
ACTUAL ! 

FPH 1148 CFM 16-95? ' 



SYSTEM/UNIT Filter House ??4 ... PROJECT Stack Flow Measurements 

ELDO. NO. DP 3Z4 TA. NO. 21 LOCATION/ZONE North side of complex 

DUCT 

SIZE % II a SO.FT. 7 . L  

REQUIRED ACTUAL 

FPM CFM FPM A -CFY 12906 

. .  

M d & E R T I F I E D  BY READINGS BY 
of I .  - . -  

. 
6-/ 9-5- 

TEST DATE 



DUCT ' REQUIRED ACTUAL 

SIZE 18" Dia S0.FT. 1-76 FPM CFM FPM 1422 -CFM 2503 - 

No.of Points 2 5, 

i 

. .  . .  



PITOT TUBE TEST REPORT 

PROJECT S- SYSTEMIUNIT B l d ~  ? Rm ?1? 

BLDG. NO. 3 .  Rm 317 TA. NO. LOCATION/ZONE Roof 

#l DUCT REQUIRED ACTUAL . I 

40" SO S0.FT. 11.1 FPM C F M  FPM lw8 ~~~U9661 
I 

~ ~~ 

#2 12 x 18 sq ft 1.5 
#3 12 x 10 sq ft .83 

1159 
544 

5, /? = 0 77 REMARKS : 



. .  PITOT TUBE TEST REPORT ' . 

PROJECT Stack Flow Measurements SYSTEM/UNlT 313 Incinerator Stack .. 

TEST DATE 6-  7T READINGS BY ' CERTIFIED BY 



. .. PITOT. TUBE TEST REPORT 

SYSTEM/UNlt h l 2  -k FF 2 ... . PROJECT S t a r k t s  

BLDG. NO. TA.  NO. 21 LOCATION/;ONE ~ o o ~  

DUCT REOUIRED ACTUAL I SIZE 34" Dia SO. FT. ' 6*31 I FPM CFM I FPM ' 3327 ^CFM 20. 

.. 

._ . -... 

READINGS BY WM ' vG- CERTIFIED BY 
TEST DATE 6- ?F 



. . - .. .. . . . .- _- . ... . . . _. .. .. _...-- --.- . . .. I 
.. . . .  

PITOT TUBE TEST REPORT 
. .  



. .  

PITOT TUBE TEST REPORT 

DUCT 

slZE& SO. FT. .=, 

REOUIRED ACTUAL 

FPM CFM FPM 4S3/ ~ ~ ~ 4 + / 6 3  

TEST DATE READINGS BY CERTIFIED BY 



PITOT TUBE TEST REPORT 

. 



REQUI.SED 

C F t.l I SIZE zg’&fl. FT. z. I FPM 

ACTUAL 

FPhl-. CFhl 



POSITION 

\'EL0 C I T Y 
S E I -  TOTALS 

HEi:IAFXS : 
.I..--. 

. .  



PlTOT TUBE TEST REPORT 

I REWIRED ACTUAL 

CFY I FPM 3/03 CFM 29903 I DUCT I SIZE dZ”’ Sa. FT.= FPM 

. .  

, 



PITOT TUBE TEST REPORT 

SIZE sa. FT. 9oeZ 
REOUIRED ACTUAL 

FPM CFM FPM-~ CFH 4 b d ~  



PITOT TUBE TEST .REPORT 

- 
DUCT REQUIRED ACTUAL 

SIZE 24" Dia SO. FT. 3.14 FPM CFM FPM 756 -CFM 2374 

. .. 
I..' . 



TEST REPORT 

DUCT 

SIZE 16” ‘q- S0.FT. l-77 
REOUIRED . ACTUAL 

FPM C F H  FPM lo53 C F M  1862 1 

I)FAI)INGS BY CERTIFIED BY 
TCCT nATC 6- 7< 



PlTOP TUBE TEST REPORT 

DUCT. ' 

SIZE 24" Dia SO. FT. 3*14 

PROJECT Stack Flow Measurements: SYSTEM/UNlT FE-9 

BLDG. NO. l 5 5  T A .  NO. 21 LOCATION/ZONE Roof-S.E. corner 
.. 

REQUIRED ACTUAL 

FPM CFM FPM 81b CFY 2256 

.. 

I... 

I 

TEST DATE 6 -7r READINGS BY wm * ve CERTIFIED BY 



TUBE TEST REPORT 

DUCT 

SIZE 12" Sa SO.FT. 1.00 

PROJECT Stack Flow Measure ments SYSTEM/UNIT 

REQUIRED ACTUAL 

FPM C F M  F P M ~  CFY 4929 



- 
DUCT ' REPUIRED ACTUAL 

FPm 947 .~CFM 13,959 SIZE 52" D ia  sa. FT. 14.74 FPM CFM 

.. 

.. .. 



... 

DUCT 

SIZE l8" 32" SO. FT. 4-00 

. .  THE 

PITOT TUBE TEST REPORT 

REOUlRED ACTUAL 

FPM CFM FPM 19% CFM "744 1 



' PITOT TUBE TEST REPORT 

PROJECT Stack Flmd Measurements SYSTEMIUNIT E-? 

BLDG. NO. 35 TA. NO. 3 . LOCATION/ZONE Basement til' Sub Station B 

REMARKS: 

TEST DATE READINGS BY .. ..-CERTlFlFD R 1  



PROJECT S t a U 1 o w  Measurements SYSTEMIUNIT FE-6 

B L D Q  NO. 141 TA. NO.- LOCATION/ZONE north s i d e  of b u i l d i m  

DUCT 

SIZE 22" X 25" so. FT. 3.81 
REQUIRED ACTUAL 

FPM CFM ~~~3670 CFH u.983. 



' PlTOT TUBE PEST REPORT 

PROJECT Stack Flow Measurements SYSTEMAJNIT FE-9 ... 

BLDG. NO. 141 TA. NO.- LOCATIONI~ONE ~ m f - ~ o r t h  stack 

I DUCT ' I REQUIRED I ACTUAL 1 

s ,  

. .  

TEST DATE '-' 7-5 READINGS BY)- - 0.  d -CERTIFIED BY 



SYSTEM/UNlf FE-10 - P R O J E C T J  .. . 
BLDG. NO. TA. NO.- LOCATIONI~ONE ~oof-~outh stack 

I DUCT ' REOUIRED ACTUAL I SIZ&'" Dia SO. FT. 12*56 1 FPM CFY FPY 2357 ~~~~29604 

.. ._ .._. 

. .  



II 

DUCT 
SIZE 18" X 32" so, FT. 4.00 

PROJECT Stack Flow Measurements SYSTEMIUNIT m-11 

BLDG. NO. TA. NO. 35 LOCATION/ZONE Basement 

REOUlRED ACTUAL 

FPM CFM FPM lm1 CFM 7884 



TUBE TEST 

DUCT REOUIRED ACTUAL 
FPM im CFM 8436 SIZE 20" X 32" SOJT. 4.44 FPM CFM 

* 

REPORT 

POSITION 

I 

2 

PROJECT Stack Flow Measurements SYSTEM/UN IT FE-2 

LOCATION/ZONE Basement--N.W. corner BLDG. NO. 7 TA. NO. 35 

I 2 3 4 5 6 7 8 9 IO I I  I2 13 J4 15 

.IZ . l F . i 6  ,28 
.13 . i y  ./a . 2 ~  



. .  

PITOT TUBE TEST REPORT 

PROJECT Stack Flow Measurements SYSTEM/UNlT FE-3 

BLDG. NO. 7 TA. NO. 35 LOCATlON/ZONE 

.. 

ACTUAL I 
I SIZE 28" Dia SO. FT. 4'27 I FPM CFM I 12822 

i . 

i. i 

TEST DATE 6- sc READINGS BY wm * L/ CERTIFIED BY 



PROJECT Stack Flow Measurements SYSTEM/UNIT E-6 

BLDG. N O . h T A .  NO.-LOCATION/ZONE . 

.. 

DUCT REWIRED ACTUAL 

~ Z E  15" Dia so. FT. 1-23 1 FPM CFM 1 FPM 3°88 .' CFM __- ' 3798 I 
N m :  Static Pressure is greater than 10. 

'f . .  

.. . .  
.. . .. . i  

0 10 0000 Id 
Subldal .30877. I 

TEST DATE 6 -  71;- READINGS EY ' / M  ' vG CERTIFIED BY 



' PITOT TUBE TEST REPORT 

DUCT ' REOUIRED 

SIZE '5" Dia S0,FT. l a 2 3  FPM CFM 

. PROJECT Stack Flow Measurements SYSTEMAJNIT FE-7 

BLDG. NO.-TA. NO.- LOCATION/ZONE 

ACTUAL 

FPM 8 5 2  :.CFM 3385 

. _  
... 

CERTIFIED BY TEST DATE 6-'7r READINGS BY WM. U G  



PITOT TUBE TEST REPORT 

DUCT ' REQUIRED 

SZE 24" Dia SO. FT. 3.14 FPM CFM 

ACTUAL 

FPM .*CFM 2823 

READINGS BY wM ' CERTIFIED BY ' 
TEST D A T E .  6- 7 T  



SYSTEM/UNlT FE-ll PROJECT Stack Flow Neasurernents 
... 

TA. NO. 48 LOCATlON/ZONE Room 68 BLDG. NO. 1 

DUCT ' 

SIZE 46" Dia SO. FT. 11.54 
REOWIRED ACTUAL 

FPY 1820 ."CFM 21003 FPM CFM 



PITOT TUBE TEST REPORT 

SYSTEMAJNIT PROJECT- ... 
BLDG. NQ-TA. NO.L LOCATIONIZONE- 

I DUCT ' REQUIRED ACTUAL I SIZE 46" Dia so. FT. 11-54 I FPM CFM 1 FPM 1707 :'CFM 19,659 

.. 

. .  

.. . ..I. 



SYSTEM/UNIT FE-1-3 .. PROJECT Stack Flow Neasurements 

BLDG. NO.-TA. NO. 48 LOCATION/ZONE 

DUCT ' 

SIZE 46" Dia SO. F 1 . a  

REOUlRED ACTUAL 

FPM CFM FPM .-CFM 18,741 

SI 

. .i 



TUBE TEST REPORT 
. . .  

PROJECT Stack Flow Measurements' SYSTEM/UNIT 

BLDG. NO. 1 TA. NO. 48 LOCATION/ZONE N.E. end Of building. basernel 

DUCT . REOUIRED ACTUAL 

SIZE 28" X 40" so. FT. 7-77 FPM C F H  FPM 376O CFM 299215 - . 



. .  

. 
PITOT. TUBE TEST REPORT 

. . .. .. .. ' 

. .  . .  . . .  

. 
DUCT . REOUIRED ACTUAL 

SIZE 28" X ~ O " S O .  FT. 7-77 FPM C F M  FPM 2892 CFM 2. 471 
L 

.. 
. .  



TEST REPORT 

DUCT 

. . .  . .  

. REQUIRED ACTUAL 

.. . 



h > .. 
DUCT ' '' . REQUIRED ACTUAL 

SIZE 16" 3 ° " ~ o . ~ t  3-33 FPM CFM FPM 557 CFM 1855 
L . . . . 

. .- . .  .. . . .  



' WJIlL 
PITOT TUBE TEST REPORT 

' .  

PROJECT Stack Flow M e a s u r e m e n t s  SYSTEM/UNlT FE-45 .. 
BLDG. NO. TA. NO. li8 LoCATION/ZONE S.E. COX'neI' O f  building 

I DUCT ' I REOUIRED I ACTUAL 

1 1 

Sublotal /95!?7 
sublolal 2 . u / 2  I3 

A".mge m 
c, 7,'a- Total 3 I 

No. of Points ' 20 

READINGS BY wm ' ye CERTIFIED BY 
TEST DATE 6-C-5- 



.. 

. ._. 

i' 



PITOT TUBE TEST REPORT 

PROJECT Stack Flow MeasureEents SYSTEM/UNIT .. 

I REOUIRED ACTUAL I SIZE 16" Dia so. FT. 1.79 I FPM CFM 

DUCT ' 

Data taken with glove boxes open. 

8 .  . : 



,- 
" PITOT TUBE TEST REPORT 

DUCT . REOUIRED ACTUAL 

SIZE 60'' Dia so. FT. 19.67 FPM CFM FPM 1199 CFM 23.576 . 

:. . .. . 
4 

<.-. 



DUCT " 

SIZE 74" Dia.  sa.^^. 29-86 

SI 

REQUIRED ACTUAL 

FPM CFM FPM 1409 CFM 42s073 

.. :. . 



PITOT TUBE TEST REPORT 
.. 

DUCT ' REOUIRED 

SIZE 24" Dia SP.FT. 3 * 1 4  FPM CFM 

ACTUAL 

FPM s3 CFM 3n8 

.. . 
:A' 

.. 

. 
CERTIFIED BY 

. 
READINGS BY 

TEST DATE d - / i - <  
cx J3,a-o 



PROJECT Stack Flow Measurements SYSTEM/UNIT FE-9 
.. 

BLDG. NO. , TA. NO. 43 LOCAT ION /ZON E 

DUCT 

SIZE 20" X 52" so. FT. 7.22 
REOUIRED ACTUAL 

FPM C F M  FPM 1646 CFM 11,884 



DUCT REOUIRED 

SIZE 24" X 56" so. FT.- FPM CFM 

ACTUAL 

FPM 768 CFM 7165 



c 

PROJECT Stack Flow Measurements SYSTEMAJNIT FE-11 

BLDG. NO. TA. NO. 43 LOCATION/ZONE Penthouse 

I DUCT I REWIRED I ACTUAL 



PITOT TUBE TEST REPORT 

. .  

DUCT REOUIRED 
SIZE 28" X 62" SO.FT. 12.05 FPM CFM 

ACTUAL 
FPM 1429 CFM 17,219 



_.--. 

PITOT TUBE TEST REPORT 

.. PROJECT Stack Flow Measurements SYSTEM/UNlT FE-14 

BLDG. NO. 1 TA. NO. 47 LOCAT~ON 120 NE Penthouse--south end 

I DUCT ' REQUIRED ACTUAL I SIZE 26" Dia. sp.FT. 3.68 I FPM CFM I FPM CFM '977 

I .  

I .  

n 

Subtotal 
To101 

No. of Points 20 
Avrmge /g 96 

. .  

. .  
-. _ .  . _  :.:: 

. 1.. . .  



' PITOT TU6E TEST REPORT 
. .  

.. 
PROJEC -8 SYSTEMAJNIT 

,LOCATION/ZO~JE Roof--EquiDment room. south 
end of bui ld iw.  

BLDG. NO. 1 TA. NO. 43 
- 

I DUCT I REOUIRED ACTUAL 

REMARKS: s,,? L . 3/ .  



PITOT TUBE T€§P REPORT 
.. . . .  

a SYSTEM/UNIT FE-17 

~ ~ ~ ~ 

DUCT REOUIREO ACTUAL 

SIZE 12" X 46" so. FT. 3.83 FPM CFM FPM 9 8  CFM 3631 



PROJECT Stack Flow Measurements SYSTEMIUNIT FE-24 : 

BLDG. NO. 1 T A .  NO. 43 LOCATlON/LONE Roof--*bove an- Dens 

ACTUAL I 

. 

.' . 



" PROJECT S- SYSTEM/UNlT FE-18 & ?I 

BLDG. NO.-TA. NO. i LOCATION/ZONE South end of buildi*R-outsidi 

I DUCT I REQUIRED I ACTUAL 1 
SIZE 18" Dia so. FT.& I FPM CFM I FPM 1849 CFM 3254 

No. of Points I D  
Avvemge / g ? 9  

. .  

. .  

.. . 

... 



* PITOT TUBE T€ST REPORT 
:.. . .  

I DUCT " I REQUIRED I ACTUAL I 

TEST DATE 6-13 -T READINGS BY &a * CERTIFIED ay 
d A .  f l - , - O  



PROJECT Stack Flow Measurements SYSTEtA/UNlT Omega Stack 

BLDG. N~LTA. NO. 2 LOCATlON/ZONE Mesa above TA-2 

I ACTUAL I FPY 2546 CFM 866 
DUCT ' REQUIRED I 8" Dia. S0.FT. 0.74 1 FPM' CFM 

. . .  
TEST DATE 6-'3-r READINGS BY- CERTIFIED BY 

75 A,/L,A-. 9 



.. PITOT TUBE E S T  REPORT 
.. 

DUCT : 

SIZE 22" Dia s a  FT. 2.63 
RMUIRED ACTUAL 

FPM CFM FPM m1 CFM 7288 

.. 

...-. 
? :. 

. .  



2 FE-14-N 

2 FE-17-S 

2 FE-18-N 

- 3 F E - 1 9 4  

3 FE-20-N 

3 FE-ZlIS 

3 FE-22-N 

4 FE-2;N 

4 FE-24-s 

. 4 FE-26-N 

4 FE-27-S 

5 FE-29-N 

-- 
. -- 

- 

- 

- 

- 

- 

49 \!43 

3 7 9 b s  

10 501 

\ssq ' 

1\\ 150 

64 909 
10 6x9 

1 

S O q S  



STACK sN.(3LEps DP SITES AIR FLCXXi ( J m a r y  30, 1973) 
- 
c _- 
'I - - 
.; 

21, Hmrs/Day X 60 Minutes/iiour = mo Minuteshay 

35.315 Ft3fi3 



ATMOSPHERIC RELEASES OF RADIOACTIVITY 
DURING 1973 

Atmospheric releases during 1973 give an indjcition o f  
annual discharges in recent years. These values are der.:cd from 
continuous monitoring o f  stacks. 

Radionuclides 1973 ,Release (curies) -- - ----- 2 3 a - - - ~ ~ ~  ... . . .. - _.-. _-_ -...- --:- $!WLl?Y- .---- --'-- ----.-.- . -. . Pu I PU 0.0087 a . o - o a  

Mixed FissigB Produ& 0.0014 0 .  aa  u 
0.0042 o . o a u  

1311 

%4TAm 
233" 234" 23SU 0.0012 0.0007 

__ . . , . . . . . . - - 
-. _. . "Rb 0.0013 

. 133Xe I 135xe 210 

..- i.- . . -. 

- ... -. . .. . . -. 



LO5 ALAMOS SCIENTIFIC LABORATOaY 
UNIVERSITI OF CILIC0RNI . I  

LOS ALAWOS. N E W  MEXICO B 7 5 U  

:. -__ 

OFFICE MEMORANDUM 
TO : Jerry Duqer, 

TEXU 
.. . 

DATE: July 16, 1975 

&b 

SU3JECT : 

SYMSOL . Eh’G-4 

STACK FLOW MEASUREMENTS, PER YOUR REQUEST - MEMO H-1 - CMR-8 

Flows are in C.F.M. 

1. TA-3-29 

FE-19 
FE-20 
FE-21 
FE-22 . 
FE-23 
FE-24 
FE-26 
FE-27 

2. TA-21-DP-WEST 

FAN 
FAN 
FAN 
FAN 
FAN 
FAN 
FAN 
Bldg. 5 
Bldg. 5 
Bldg. 5 
Bldg. 150 
Bldg. 324 
Bldg. 3 
Bldg. 3 
Bldg. 4 
Bldg. 4 

3. TA-Zl-D?-EAST 

2 EAST 
2 WEST 
3 EAST 
3 WEST 
4 WEST 
5 EAST 
5 WEST 
Special recovery exhaust 
Addition - Main exhaust 
Rooms 530A and 531 exhaust 
Exhaust 
Process exhaust 
Room 313 - Main exhaust 
Incinerator exhaust 
Room 413 - Main exhaust 
Hot Cell exhaust 

Bldg. 155 North East exhaust 
Bldg. 155 North West exhaust 
Bldg. 155 South East exhaust 
Bldg. 155 South West exhaust 
Bldg. 209 FE-10 



Jerry Dumer. €I-1 

4. TA-3-35 

FE-1 
FE-2 

5. TA-3-66 

FE-1 
FE-7 
FE-8 
FE-9 
FE-10 
FE-13 
FE-24 
PE-26 
FE-27 

6. TA-3-141 

FE-6 
FE-9 
FZ-10 

7. TA-35-2 

FE-11 

8. TA-35-7 

FE-2 
FE-3 
FE- 6 
FE-7 
FE-8 

9. TA-48-1 

FE-11 
FE-12 
FE-13 
FE-15 
FE-16 
FE-37 and FE-38 
FE-39 and FE-40 (FE-40 Running) 
FE-45 
FE-46 
FE-51 

Ju ly  16. 1975 



' I  

J e r r y  Dum.er, H-1 

10. TA-50-1 

FE-1 
FE-2 
FE-3 

11. TA-46-31 

-3- Ju ly  16, 1975 

FE-25 and PE-26 (Systems a re  going t o  be modified). 

12. TA-43-1 

FE-9 
FE-10 
PE-11 
FE-12 
FE-14 
FE-16 
FE-17 

13. TA-3-102 

FE-18 and FE-21 
FE-20 

11,884- \.3L 

7,165- b - 1 1  E tab 
17.850. a .04  c + 01 
17,219- 1.9-1 E t 07 

4,995-S. loE t O L .  
6,977- 1 .91E t 6 b  

3.651 - %.I1 E t ob 

14. TA-2-9 

Omega s tack  866 q . q q e + b S  

15. TA-33-86 

FE-6 or FE-11 (FE-11 Running) 7,288 g . & \ k k b b  

Attached is one set of P i t o t  Tube Traverse repor t s  from The Z i a  
Company. 
t i p s  and ve loc i ty  t i p s  f o r  fu ture  readings. 
TA-3, SM-29 exhaust fans  were not taken because the  fans  are not 
running i n  t h e i r  normal mode due t o  noise problems. 
r e c t i f i e d  by October of 1975. 

I have re ta ined  one set i n  order t o  loca t e  static pressure 
Readings on some of t he  

T h i s  should be 

Vince Hall, EtlG-4 
H & V Mechanical Spec ia l i s t  

VH: l h  

cc: J. Qlllimore, H-1 
F i l e  



AIR FLOW MEASURBENTS, IASL STACKS, (JULY & AUGUST 1978) 

SIGMA 

SM-66, FE-8 
- 
si-66, FE-26 

FZ-13 
FE-9 

SM-66, FE-24 

FZ-1 

FE-2 

FE-6 
FE-9 
FE-lo 

15,093 CEM 
864.8 m 
2581.8 cm 

33,793 
52,803 
11,762 
7148 
8773 
9282.7 
29,792-8 
16,243.9 

SM-lo2 - FE-x) 4711.5 
FE-4 . 1247.5 

TA-43 

FE-9 12,295 
FE-10 5155 -6 
FE-Il 18,057 
FE-12 16,193 
m-14 
FE-16 4715 -9 
FE-24 243.2 

m-35 

FE-7 3512.4 
FE-2 17,096.1 
FE-6 2 U . 6  
FE-3 8016.2 

TA-54 
FE-1 336.6 
FE-2 1566 Baler door open 
FE-2 12l8.3 Baler door closed 
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LOS ALAMOS SCIENTIFIC L A 0 O R A T O R Y  
UNIVERSITY GC CALICGRNI.I 

LO3 ALAHOI.  N E W  MEXICO 07S44 

. . OFFICE MEMORANDUM 
TO : A. M. 'Valentine, H-1 DATE: October 31, 1973 

Rev!eu;edlL.ab Counsel 
FROM : C a r l  Buckland. Leader, General Monitoring Section, H - 1  h2; iC ly  3eieaSDle 

SUBJECT : 

SYMBOL : H-1 

PARTIAL RESPONSE TO AEC REQUEST FOR "NUCLIDE INVENTORY DATA" 
ATMOSPHERE) 

(TO THZ 

This first response includes p o t e n t i a l  sources and atmospheric re lease  
periods e x i s t i n g  p r i o r  to some of the  f i r s t  s tack sampling i n  1367. 
No q u a n t i t a t i v e  d a t a  is ava i lab le  f o r  the p o t e n t i a l  sources and zelease 
per iods l i s t e d  below: 

TA- 1 
IL d 

P o t e n t i a l  
Common Release 

Bldg. # Designation Period Potent ia l  Nuclides Released Potent ia l  3agnitc8e 

6 D 1943-1953 239PU,  MET S i g n i f i c a t  

26 H 1943-1950 2lOPO,  ]SOLa 

29 HT 1944-1959 2 3 a u  23su 
I 

245- 42 ML 1944-1956 

43 M 1945-1955 23Su 

M i n h a l  

Moderate 

One time release 

Moderate 

. -.-\ 

45 0 1946-1953 2 2 2 F a  + d t r s  Minimal 

Moderate 56 sigma 1944-1963 Th, 'H 

67 TU 1945-1962 2 3 S u  Moderate 

69 U 1944-1957 Modirate 

71 W 1950-1955 'H Mininal 

. Minimal 81 Y 1944-1950 

83 2 1944-1955 'H Miniral  

Mininal 96 M - 1  1962-1964 

Minimal 104 Sheet Metal Shop 1960-1963 2 3 S u  

23aU 2 3 S U  2 3 2  

23su 

23su 

115 5-2 1949-1957 MFP Moderate 
. .  

TA- 2 - 
9 Mast 1944-1966 k l k ,  1 3 3 x e ,  13Sxe Very s ign i f i can t  



-3- 10/31/73 

P o t e n t i a l  
colrrmon Release 

Bldg. # Designation Period 

1 Med. Research 1948-19547 
Lab. 

21 Cutoff Bldg. 1960 

86 Lab. Bldg. 1958?-1966 

113 Hot Machine Shop 1960-1965 

7 A i r  F i l t e r  B l d g .  1953-19567 

7 A i r  Fi l ter  B l d g .  19571-1966 

' 2 Lab.. O f f i c e  Bldg. 1958-1966 

None F i r ing  P t .  1950-1962 
. .  . .  

4' Lab. Bldg .  1953-1966 

1 Incinerator  ~ l d g .  1963-1967 

1 Health Research Lab. 1955-1966 

2 Lab. Bldg. ' 1950-1965 

1 Lab. Bldg. 1960-1967 

16 Tes t  Bldg. X 1  1960-1967 

31 Tes t  Bldg. #2 1960-1967 

Potent ia l  Nuclides Released Potent ia l  Magnitude 

TA- 3 2 - 
23l)PU Minimal 

TA- 3 3 
lLlpl 

239PU 

3H 

2 3 S U  

TA-35 - 
' " ~ a ,  9 0 ~ r  contaminate 

239PU 

TA-41 - 
23gPu,  241- 

One re lease  minimal 

Large 

V e r y  minimal 

Moderate 

Minimal, below MPC 

Moderate 

Minimal 

Minimal - TA-42 

239pu, 241- Minimal 

TA- 4 3 - 
239PU,  3H 

TA-45 - 
2 3 9 ~ u ,  

TA- 46 - 
23SU 

Minimal 

Minimal 

Minimal, below MF'C 

Moderate 

Minimal 

2 3 S U  

2 3 Su' 

. 1 ' .  &ab. Bldg. 1958-1966 



&- 
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-- 1974 STACK EFFLUENT REPORT 
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I EFFL . 
STACK i.DEKT. 
+.\i SOURCE 

'.'A-50 NE -- 
TA-SO, S E  

TA-50 South 

I 'i I 
DISCHARGE 
POINT TDENT. 12/28 - 1/25 1/25 - 2/22 2/22 - 3/22 3/22 - 4/12 4/12 - 4/29 

-16 <4.5x1Cl3 /<.O 001 Aipha . 1. O X ~ O - ~ ~ / .  30 1 . 3 ~ 1 0 - ~ ~ / . 0 4  1 . 3 ~ 1 0 - ~ ~ / . 0 4  

002 Alpha 5 . 9 ~ 1 0 - ~ ~ / . 0 2  1 . 3 ~ 1 0 - ~ ~ / . 0 5  5 . 2 ~ 1 0 - ~ ~ / .  21 010 1 . . 4 ~ 1 0 - ~ ~ / . 0 3 3  
002 Beta 2 . 3 ~ 1 0 - ~ ~ / .  94 4 . 2 ~ 1 0  11.70 8 . 5 ~ 1 0 - ~ ~ / 3 . 4 6  4 . 9 ~ 1 0 - ~ ~ / 2 . 0 1  1 . 4 ~ 1 0  13.40 

003 Alpha 5 . 9 ~ 1 0 - ~ ~ / . 0 0 2  5 . 9 ~ 1 0 - ~ ~ / . 0 0 2  010 7 . 7 ~ 1 0 - ~ ~ / . 0 3  2 . 3 ~ 1 0 - ~ ~ / . 0 0 4  
G .7xl.O I .  128 003 Beta 1 . 2 ~ 1 0 - ~ ~ / . 0 4  

-15 -15 -14 
001 Beta 3 . 5 ~ 1 0  11.05 6 . 9 ~ 1 0  12.06 1 . 0 ~ 1 0  /2.99 2-.7x10 /4.81 

-15 -15 

-16 -15 -15 
1 . 1 ~ 1 0  1.04 2.4x1O-l4/. 08 2 . 0 ~ 1 0  / .06 



I 
I 

I 

I 
1 .  

'4112 - 4/29 MAY JUNE 6128 - 7/12 
!.7x10-13/4.818 3.9~10 112.488 7.5~10-~~/2.439 1. 33x10-I3/1. 98 
;.4~10-~~/.033 -15 9.0x10~131.040 -16 1. sxio:;:~. oao 1.28~10-~~/.003 
I. 4x10 13.406 2.7~10 111.97 1.3~10 15.788 ?.60~10-~~11.93 
1. 3x1~1151. 004 4.5~10-~~/.002 -16 2.3~10 -15 / . OD8 2.13~10-~~/. 003 

4.5x10-~61<.008 9.0x10~131 -16 .029 4. 5x1O-l6/. 015 8.54~10-~~/.01 

:. 7x1.0 141. 128 5.9~10 1.207 k-- 7.6~10-~~/.091 3.a~xio-~~i.06 

7/12 - 819 819 - 916 
1.6~10-~~/.05 1.3~10_,:/.04 -1 
4.2~10-~~1:. 24 1.5~10 14.41 
1.2~10-~~/.05 9.1~10-~~/.36 -15 
3.5~10-~~/1.41 6.8~10 12.75 
6.4~10-~~1.002 5.0~10-~~/1.60 
1.3~10-~~1.04 2.iXi0-~~1.65 

-. 916 - 1014 
4.35xLO::Z(. 13 - 6.81~10 12.03 
1.93~10-~~/.08 
4.43~10 11.78 
2.79x1.0-~~/. -14 09 

-15 

a . ! o  ' /.09 

! 



. .  . .  
. I  

. .  . .  

. .  

. .  - 10/4 10/4 - 1111 
LO,14/. -15 13 7. 45x1O-l6/. 02 
Ir, D.03 5.28~10-~~/1.57 

.i0-14/1.78 3.95~10 11.59 
i.0-,,/.09 -14 3.40~101~~/. 15 01 
!O /.09 1.67~10 / . O S  

. IO-l5/.OS 8.6x10-1!4.03 

. .  

11/1 - 11/29 .11/29 - 12/27 
8. 74x10m14/. -16 03 3.04~10-~~/. 09 
6.13~10 D.02 6.62~10-~~/1.97 
1.67~10-~~/.07 1.02~10-~~/. -15 04 
4.79~10-~~/2.13 6.91~10 /2.78 
3.48~10-~~/.01 -15 1.75~10-~~/.06 -14 
3.36~10 1.12 5.52~10 l.18 

AVERAGE uCilml . .  
DISCHARGED '74 

-15 - . 11 

-15 I.:.., 

2.17~10-~~ 
1.13~10 
L.94~10-~~ 

4.06~10-~~ 
4.39~10 1 . 8 %  

L ' , 3 . %  

E. 13x10 '13.1. 

-14 - I . j 

. . . . _ _ _  . - - 
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INTEROYFICE ROUTING SLIP R e v ! e W a b  C W n d  

LOS ALAMOS SCIENTIFIC LABORAT@# $ $a &, \ .  . '  : 
! 
! ciy elea ble --- / 

1. .Carl Buckland. A-1,  Ms-401 

2. 

3. 
4, Ron Stafford, H-1 ,  Ms-503 

5. 

Jim Hyder, E-1, E-401 c 

John Gallimore, H-1,  S-401 

6. W. J. Wenzel, 11-1, MS-336 

Jerry Miller, H-1 ,  MS-810 

W .  F. Romero, R-1, E-749 
7. 

8. 

~ ~ ~~ ~ - .  

11. 

12. 

13. 

14. 

0 Immedtate Action 

0 comment 

0 prep- Reply 

Necessary Action 

0 &e w 
0 For Approval 

For Your Information 

0 signature 

Note, Initial and Return 

PLWSE CONFIRM TRAT THE STACK FE# AND TILF PRIloCIpAL ISOTOPES LISTED ON !lRE Comments 
ATTACHXI STACK DISCHARGE REWRT FORMS AR3 COSlZCT. MAKE NECESSARY CHANGES ON THE A!lTACHED 

FGFOilT FOR W. ROMERO'S USE ILVD MARK "O.K." BY THE CORRECT ONES. 

SHOWN ON FORMS. 

A I S 0  INCLUDE lT# IP NO" 



(1 1 
+K DISCHARGE) 

REPORTING PERIOD: 

TOTAL U C i  VOLUME OF AIR 
DISCHARGED . DISCHARGED AVERAGE PRINCIPAL 

STACK LOCATION DURING PERIOD DURING PERIOD ( m l )  uCi/rnl ISOTOPE( S) 

ALPHA 

ALPHA 

ALPHA 

ALPHA 

ALPHA 

' 41Ar .+ 
1 .OO E+12 

3.42 E+11 T r i  ti urn 

5.27 E+13 Pu 

5.91 E+1? 

1.41 E+13 

5.04 E+13 

4.33 E+13 

l.19 E+13 

FE-15 

FE-17 

FE-18 

FE-19 

FE-20 

FE-21 

FE-22 

FE-23 

FE-24 

FE-26 

FE-27 

FE-28 

FE-29 

FE-30 

FE-31 

FE-32 

FE-33 

FE-34 

FE-35 

,9B.9C FEEDER 

,9B.9C FEEDER 

ALPHA 

ALPHA 

ALPHA 

1.22 E+13 

9.24 E+12 

6.17 E+13 

2.66 E+13 

5.98 E+17 

7.05 E+12 

6.26 E+13 

1.94 E+13 

1.32 E+13 

ALPHA 

ALPHA 

ALPHA 

ALPHA 

ALPHA 

ALPHA 

Pu 

Pu 

Pu 

Pu 

U/235/U-238 

Pu 

U-235/U-238 

U-235/U-238 

U-235/U-238 

U-235/U-238 

U-235/U-238 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

Pu 

MFP 

9-IODINE-131 i E -  yb 7 2.02 E+14: 1 . cau*'G.u vy 1-131 



. .  \*;;;" 6': S F I R G E ]  

RE PORT 1 NG PER! OD: 
. .  TOTAL -uCi \'OL!!#i OF A I R  _ _  

D I S C i k E D  D i SCHA2GED "/RAGE PRINCIPAL 
STACK LOCATION - - DURING PERIOD D!JRING PERIOD p C i / m l  ISOTOPE( S)  

-3-34 FE-52 @6 1 .il E+12 T r i  tiilm 

1 .a1 E+l3 U-235 , 
I. 

- a) 1 .76 E+l3 . U-238 

4.10 E+13 \ U-238 

U-235 

U-228 

FE-13 BETA . 3.78 E+13 - Th-234 

F E - W  10 ALPSA 

FE-13 ALPHA 

_- . 

----. 
. .  

- -- 

C+L $4 
. . FE-24 ALPHA b. b.\nw s-\clf* tG!S3k-hv- 

U-235 FE-26 6cI ALPHA $.48 E+1? 

FE-26 BETA 4.48 E+11 - Th-233 

. /  



. .. I?) 
(STACK D I s i i i A R G E j  

RE PORT I NG PER1 OD: 

TOTAL u C i  VOLUME OF A I R  
DISCHARGED . DISCHARGED AVERAGE PRINCIPAL . 

STACK I.OCATII)~ OUR1 HG PERIOD DURING PERIOD ( m l )  u C  1 /ml ISOTOPE( S)  

-21 DP WEST &dL . 
r.- - , 

. .  1- . *  

3.48 E+12 P u  

PI; 

--.. , 7 3s. 530 M A I n  ALPHA FL-1 - 
- X. 150'ALPHA F E . \  2.i6 E+13 ._ 

. - 3s. 3 2 4  EXHkUST ALPHA LE-\ 1.47 E+13 , P u  

3 MIN'ALPHA F k \ ,  2.27 E+13 U-235 

3 INCINERATCR~ALPHA ~g\ 6.67 E+11 U-235 - 
3 MAIN'ALPHA FE-\ 

-21 DP EAST - 
Xi. 209 FE-10 8 tc ' 

-35-7 FE-2 ALPHA 

FE-3 ALPHA 
7& 

FE-6 ALPHA p- 
FE-7 ALPHA ( 

2.40 E+13 

1.59 E+13 

1.35 E + l 3  . 

'5-235 

PU - 
Pu 

Pu - 
P u  

P u  

Pu  

8.18 E.# Pu 

1.96 €+I.? Pu 

' 1.91 F+11 Pu  

Pu - - 2.03 E+1? 

FE-IO ALPHA 

FE-11 ALPHA 

FE-12 ALPHA 

FE-24 ALPHA 



ir; 

(STAC;: 0: SCH:?RGEJ 
r 

REPORTING PERIOD: 

TOTAL p C i  VOLUME OF A I R  
DISCH.\RGED DISCHARGED . . . AVE.&IGE . ' PRINCEPAL . 

DURING PERIOD - (m1) wC l /m l  . ' IS3TOPE( S) 

1.36 E t 1 3  P-32 

S T ~ C K  LXATION . .  . .  =.zl4, s, 
BETA Fc-rb 

FE-9 BETA 1 .35 -E+13 P-32 

FE-10 BETA 8.18 E+12 P-32 

FE-11 BETA 2.03 E+13 P-32 

FE-12 BETA ' 1.96 E t 1 3  . P-32 

FE-24 BETA 1.91 E+11 P-32 

. . . - .. - . 

FE-45, 46 ALPHA 

FE-45, 46 BETA 

FE-51 ALFSA 

FE-51 BETA 
Pu  

#FP/U-237 ' , 

i 
FE-54 BETA . 

- 2.69 E+13 Pu  

MFP 

Pu  

MFP 

P u  

MFP .A56 E+12 -- - FE-3 BETA J . '\. 



. .  

*STF,CK. ii X i X ! G E P  

. REPCRTING PERIOD: . .  

TOTAL liCi . VOLUME OF A I R  
D I  SCHARGED. , ' . D1,SCHARGED AVERAGE PRINCIPAL,  ' 

, ' ISQTOPE(S) STACK LOCATION DURING PERIOD W R I N G  PERIOD ( m l )  uc i /ml . 

.53 -- 
MAIN STACK, FE-3 1.66 E+13 

P A I N  STACK, FE-3 1.66 E+13 

D WING FE-16 1.66 E+13 

55  ~ \ N I P I ) L P U F Z - ~  1.59 E+= 

NORTH STACK F L / 5  1.91 E+13 

SOUTH STACK F l i  - 2.46 E+13 

- 

c - i i ,  ~ - 1 3  
0-15, A r - 4 1  . 

Be' 
7 Be 

P u  

FU 

Pu 

- .  

P u  

TOTAL F m C U R I  ES 01 SCHARGEC 

PLU i iili I urvl I-i3'l  Ar-4'1 

ti-235 Th-234  TRIT IUM 

U-238 Beta (MFP) P-32 

MAP Be7 

A ,.,,-2Y1 - - 



7#-lf@-’ 



5 5  ALAhlOS SCIEI4TIFIC i A 6 O i t A T O n Y  

LO5 ALAMWS NEW hlCXlC0 8754d 
UNIVERSITY nF CILIFORNI~ . ' *% 

a ,  r., 

O'FFICE MEhORAt4Z)UM 
TO : Harry S. Jordan, H-DO DATE: Nov. 9, 1973 

il & 
Rev' !Lab COW@ 

FROM : Allen 14. Valentine, H-1 

SUBJECT : NUCLIDE INVEhTDRY DATA 

SYMBOL : H-1 

Attachec? please find H-1's input to the Nuclide Inventory reqwsted 
by.the AEC on October 19, 1973. Our input covers atnospheric 
releases at the Lo5 Alamos Project Site during the period from 
1943 through 1972 and is presented in two (2) attachments as follows: 

Attachment 1: 

Attachment 2: 

Summary of Nuclide Inventory Released to the Atmosphere. 

Supplenenta1,Data and Qualifications Regarding Nuclide 
Inventory. 

If you have questions or need more information please contact me. 

AMV/eh 

Attachments: 2 

Xc w/attachs: 
J. E. Dummer, H-1 
L. J. Johnson, H-8 
File (3) 

. .  .. 



Attachment 1 

Sununary of Nuclide Inventory 
Released t o  the Atmosphere 

Los Alamos Project S i t e  1943-1972 

(1) OPFSITE ATNOSPHERE RELEASES 

Nuclide 
Cumulative 
Total  ( C i )  

Total Decayed To 
December 31, 1972 (Ci )  

. 141,108 119,852 

0.55 

0.086 

0.005 

0.006 

0.086 

0.005 

0.056 0.056 

1.24 1.24 

23EPu. (5) 

23gPu (6) 

(l)Refer to Attachment 2 for supplemsntcl &ti 3r.d q k i f i c a t i c x  r"c52rCi;..,- t k  

bas is  fo r  and accuracy of these data .  
_. - 

(2)Mixed f i s s i o n  products with an assumed four (4) month decay a t  the  time of 

release. Primary biological ly  s ign i f i can t  nuclides are 90Sr and 137Cs. 

(3)Uraniw''nominally 'enriched t o  93% 235U. 

(4)Natural and/or depleted uranium containing 234U, 235U, and 238U. 

(5)isotopic composition nominally 80% 238Pu, 16.3% 239Pu, 3.0% 240Pu, 0.6% 241Pu, 

and 0.1% 242PU. 

(6)Plutonium used i n  weapon development programs with nominal i so topic  composition 

OP <0.01% 238Pu, 94.5% 239Pu, 5% 240Pu, 0.5% 241Pu with a varying 241Am,content. 



Attachment 2 - 
Supplemental Data and Qualifications Regarding 

Los Almos Project  Si te  1943-1972 
Nuclide Inventory Released t o  the  Atmosphere 

Nuclide inventory quant i t ies  reported i n  Attachment 1 represent those releases 
t h a t  have been documented a s  the r e s u l t  of established s tack sampling programs; 
hence, it represents only a p a r t i a l  inventory. 
programs during t h e  e w l y  times and the conduct of uncontainec? t e s t ing  programs 
involving radionuclides prevented t h e  preparation of a complete nuclide inventory 
Neither was it possible t o  quantify by spec i f i c  nuclide da t a  involving plutonium, 
uranium, and f i s s ion  product nuclides. 

TIie absence' of stack sampling 

Inventories of 41&, a%, 1311, 133Xe, 13%e, and 140La were not  attempted 
since they are not long-lived biological  s ign i f i can t  nuclides. From the  avai lable  
da t a  it was not possible to quantify the  quant i ty  of 241Am released along with the  
239Pu ident i f ied  i n  Attachment 1; hence, t he  239Pu includes the 241A, associated 
with the plutonium a t  the time it was released t o  the atmosphere. 

Th na t ,  Ra, 233U, and zloPo. 

In  general ,  the  nuclide inventory covers re leases  during the  period from 1948 
through 1972 fo r  plutonium, 1961 through 1972 f o r  mixed f i s s i o n  roducts, and 
1967 through 1972 fo r  other  radionuclides such a s  3 H ,  2 3 5 U ,  and "'U. 

To allow an independent evaluation of t h e  completeness of the  nuclide inventory, 
we are providing the following tabulat ions of f a c i l i t i e s  and miscellaneoas release 
S J ~ ~ I C E S .  

provides the approximate time periods during which s tack sampling program da ta  
were avai lable  f o r  reporting i n  the  nuclide inventory. 

. 

This is a l s o  
t r u e  fo r  other  alpha emit ters  handled concurrently with plutonium, i . e . ,  244m, 

The c d m  headed "Period RepOxtd I r l  Kuciide il>w=uLGXy'' Lir i iaLle  i 



T&le 1 

Facilities which Represented Sources 
for Atmospheric Release of Radionuclides 

(1943-1972) 

Potential Period Reported AreaJBldg . Potential 
NO. Nomenclature Nuclides Released Release Period in Nuclide Inventory 

TA-1-6 

TA-1-26 

TA-1-29 

TA-1-42 

TA-1-43 

TA-1-45 

TA-1-35 

TA-1-67 

TA-1-69 

TA-1-71 

TA-1-81 

TA-1-83 

TA-1-96 

TA-1-104 

TA-1-115 

Building D 

Building H 

Building €I" 

Building MG 

Building M 

Building 0 

sigma 

Building TU 

Building U 

Building W 

Building Y 

Building 2 

Building M-1 

X e t a l  Shop 

Building J-2 

239Pu 

21OpO,14OLa 

235 238, 
U, 

244- 

235u , 
222Rn+dtrS 

23e, 
3H 

3H 

3H 

235 238 232Th,3H u, u, 

235,, 

23!jU 

235" 

MFP 

1943-1953 

1943-1950 

1944-1959 

1944-1956 

1945-1955 

1946-1953 

1944-1963 

1945-1962 

1944-1957 

1950-1955 

1944-1950 

1944-1955 

1962-1964 

1960-1963 

1949-1957 

None 

None 

None . 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 



Area/Bldg. Potential Potential Period Reported 
No. Nomenclature Nuclides Releassd Release Period in Nuclide Inventory 

TA-2-9 

TA-3-16 

TA-3-29 . 

TA-3-29 

TA-3-29 

TA-3-34 

TA-3-35 

TA-3-39 

TA-3-40 

TA-3-40 

TA-3-66 

TA-3-102 

TA- 2 -14 1 

TA-9-21 

TA-18-32 

TA-20-17 

TA-21-2 

TA-21-3 

Mast 

Van de Graaff ' 

CMR 

CMR 

CMR 

Cryogenics 

Press Building 

Tech Shop 

Physics Building 

Physics Building 

Sigma 

Shops Addition 

Roll Mill 

Laboratory 

Kiva I 2  

Cutoff shack 

Laorawry Building 

Laboratory Building 

4 1 ~  ,333~e ,13'xe 

3H 
238PU1239PU, 235 * u. 23EU 

MPP 

'13 

3H 

4~SC,6OCO 

210Po 

3n 

235,, 

235u,238u 

235 23EU 
U. 

23EU 

3n 

235u, W P  

zloPo. 

239Pu 
238PU,239PU, 235 u, 244- 

1944-1972 

1956-1972 

1952-1972 

1961-1972 

1952-1972 

1955-1958 

1963-1972 

1966 

,u955 

1955-1960 

1963-1972 

1959-1972 

1963-1972 

1960-1966 

'bl955-1964 

1946 

1945-1972 

1945-1972 

1967-1972 

None 

iss2-1972 

1961-1972 

None 

None . 

1967-1972 

None 

None 

None 

None 

None 

1967-1972 

None 

None 

None 

1948-1972 

1948-1972 
i 



ArellJBldg. Poten t ia l  Potential Period Reported 
NO. Nomenclature Nuclides Released Release Period i n  hkclida Inventory - 

TA- 21- 3 

TA-21-4 

TA-21-4 

TA-21-5 

TA-21-5 

TA-21-12 

TA-21-20 

TA-21-21 

TA-21-33 

TA-21-35 

TA-21-61 

TA-21-146 

TA-21-150 

TA-21-152 

TA-21-153 

TA-21-155 

TA-21-209 

TA-21-257 

Laboratory Building 

Laboratory Building 

Laboratory Building 

Laboratory Building 

Laboratory Building 

F i l t e r  Building 

Laundry 

Vault  

Waste Treatment Lab 

Waste Disposal Lab 

Laboratory Building 

F i l t e r  Building 

Fuel Services Bldg.  

Laboratory Building 

F i l t e r  Building 

Furnace Building 

Chemistry Bldg. 

Waste Disposal P lan t  

238Pu #239PU, 235u 

MFP 

239pu,233U 

3H 

239PU, u, 

238Pu , u , 
239pu,89~r,9@~r 

239Pu, u. u, 

235 244- 

23gm 235u :!38 210po 
I u. 

235 23+, 

235 238 244- 

23SU 

238PU, 239PU, 235 u I 244- 

238P* ,239PU 

210Po, 235U, l i7Ac ,Th 

210po, 23SU 227 

235u 

235U , 238U,Th 

ActTh 

23SpU1235 241m 
238Pu, U. 

"4951-1966 

1945-1972 

1962-1972 

1945-1972 

1965-1972 

1945-1972 

1945-1962 

1945-1972 

1945-1961 

1952-1968 

1961-1969 

1959-1972 

1965-1972 

1945-1972 

1945-1970 

1961-1972 

1965-1972 

1967-1972 

None 

1948-1972 

1962-1972 

1948-1972 

1965-1972 

1948-1972 

None 

1972 

None 

None 

None 

1959-1972 

1965-1972 

None 

None 

1961-1972 

None 

1970-1972 



._  
I .  

Potential Period Reported 
Release Period in NucliCe Inventory 

AreaDldg. 
NO. Nanenclature 

Potenti a1 
Nuclides Released 

TA-32-1 

TA-33-21 

TA-33-86 

TA-33-113 

TA-35-7 

TA-35-7 

TA-35-2 

TA-41-4 

TA-42-1 

TA-43-1 

TA-45-2 

TA-46-1 

TA-46-16 

TA-46-31 

TA-48-1 

TA-50-1 

TA-52-1 

Medical Research Lab 

Cutoff Building 

F!P Lab Building 

Hot Machine Shop 

Filter Building 

Filter Building 

Lab/Office Building 

Lab Buildins 

Iacinerator ~ l c ? g .  

Health Research Lab 

Lab Building 

Lab Building 

Test Bldg. tl 

Test Bldg. e2 

Lab Bldg. 

Liquid Waste Disposal 

U H T ~ X  Reactor 
Plant 

'bJ.948-1954 

1960 

'bl958-1972 

1960-1965 . 

%1953-1956 

1957-1972 

1958-1972 

1953-1972 

1963-1967 

1955-1972 

1950-1965 

1960-1967 

1960-1967 

1960-1967 

1958-1972 

1965-1972 

1965-1970 

None 

None 

1967-1972 

None 

None 

1967-1972 

1967-1972 

1967-1972 

None 

1972 

None 

None 

None 

None 

1967-1972 

1967-1972 

1967-1970 



Table 2 

Miscellaneous Planned Releases of 
Radionuclides to the Atmosphere 

(1943-1972) ' 

1. Uncontained explosive tests involving depleted uranium and tritium have 
been conducted at TA-15-R Site since 1952. 
as to the quantity of depleted uranium and tritium involved were retrieved 
for the pericd from 1967-1972. During this six (6) year period, a total 
of 4.84 Ci (9680 kg) of depleted uranium and 28,168 Ci of tritium were . 
detonated at or near ground level. 
in the nuclide inventory since a large fraction of the total was probably 
released to the atmosphere. 
the inventory since a large undetermined quantity remained at the site 
as ground contamination. 

Uncontained ex losive tests involving radiolanthanum (140La with trace 
quantities of as an unwanted impurity) were conducted at firing 
points at TA-10 during the period from 1944 to 1962. These tests were 
part of the RaLa Program and involved the detonation of several thousand 
curies of 140La and an undetermined trace quantity of "Sr. Neither of 
the quantities are included in the nuclide inventory since l'lOLa is not 
biologically significant and the quantity of '0Sr is unknown. The site 
was commonly called "Bay0 Canyon" and it has been decontaminated and 
decommissioned. 

Records that provided data 

The 28,168 Ci of tritium were included 

The 4.84 Ci of uranium were not included in 

2. 

- .... - . . . . .  . . . . . 



STACK UISCllARGl< TN CI kW7 1967-1')72 

1972 1971 1970 1969 3960 19G7 
Total Ci Total Ci Total Ci Total Ci Total Ci Total Ci Total Ci , 

Diocharqed Dischargcd Discharged Discliargad Dischurqcd Discharged ,1967-1972; 

I .  

ication 

i-2-9 "A? 
131xe 
"'Xe 
"Rb 

!-3-35 FE-1 

FE-2 

1-3-66 FE-8 

FE-9 

FClO 

FE-13,14,15 

FE-24 

FE-26,27 

A-3-102 (NO FEE# 
Main Stack) 

'A-3-141 FE-6 

FE-9 

FE-10 

!A-35-2 FE-2 

1%- 3 

FE-G 

FE-7 

vt:-a 

640 
640 
73 
.04 

9.ox10-6 

1.8x10-s 

1.6x10-' 

1. 2~10-' 

1.5x10-5 

7.6x10-' 

2.3~10-~ 

6.B~l0-~ 

6.3x10-' 

3.8x10-6 

4.7~10-~ 

1. SXlO-' 

2.5x10-' 

9.3~10'~ 

4.7~10-~ 

1. 1x10-6 

1.8x10' 
14 

.137 
- 

zero 

Zero 

4. IxlO" 

2-0 

2-0 

1.4~10'~ 

Zero 

zero 

3. 2x10-5 

zero 

zero 

Zero 

2.0x10-~ 

9.0x10-7 

2.ox10-5 

4.5x10-' 

2.2x10-7 

6482 - - - 
4.8x10-' 

9.OX10'6 

3.9~10" 

1.5~10" 

4.8~10" 

1.5x10" 

- 
- 

2.6x10-5 

1. ox1o-s 

2.6x10-' 

7.2xlO-' 

1.7~10-6 

7.0~10-' 

2.3~10-~ 

d.OxlO-' 

0 . a i  o-' 

15,546 - - - 
3.3~10-6 

4.7~10" 

1.3~10" 

1.. 3x10" 

l.Ox10" 

8 .1~10 '~  

- 

2.7~10' 
654 
73 

2.ox10" : 

.3.1~10-~ 

* 8.9~10" 

9.4~10" 

4.ox10" 

'5.9x10-' 

-6.oXlo-~ 

L4. 9x10'': 

- *l. 5x10:' 

9.5x10-6 &s.lXlo-' 

3.5~10" -3.lxlO-' 

1.6~10" ,8.5x10" 

2. IxlO-' c 1.9~10-' 

1.8x10" 1.3~10" 

B.OxIO-' 1.4~10-' 

2.9x10-6 . 1.5XlO'~ 
3.0+10-' L 4.2~10" 



FE-2 

'A-3- 66 FE-8 

FE-9 

FE-10 

FE-13,14,15 

' FE-24 

FE-26,27 

:A-3-102 (NO FEX 
Main Stack) 

!A-3-141 FE-6 

1. 

1.6~10'~ 

1. 2 ~ 1 0 - ~  

i.s~io-~ 

7.6~10-~ 

2.3x10-' 

6. Oxlo-' 

1.6~10' ' 
1.1~10'~ 

1.2~10'~ 

1.4xlO-' 

7.0~10' ' 
2.6x10-' 

7. 3x10-' 

4.1~10-~ 

1. SxlO-' 

L B X ~ O - ~  

1. 

B.oXlo-' ' 

Zero 

4.1x10" 

2-0 

ZBTO 

1.4x10-' 

Zero 

Zero 

9.ox10" 

3.9~10'~ 

1.5~10'~ 

4.8~10" 

1. SxlO-' 

4.7x10-' * 8.9~10" 

1.3x10-' -1.4x10-' 

1.. 3xio-4 G ~ . o x ~ o - ~  

1.0~10-~ 65.9xio-' 

8. lxlO-' -6. Oxlo-' 

- 4.9~10" 

' I 1.5~10" 

- 
7.4x10-' 

6.3x10-' 

3.8~10-~ . 

4.7~10-~ 

3.2xlO-' 

zero 

zero 

2.6x10-~ 

1. O X ~ O - ~  

2.6~10'~ FE-9 

FE-10 23OU 1. SxlO-' 

2. SxlO-' 

9.3x10-' 

4.7~10-~ 

1.xx10-6 

2. ~ ~ 1 0 - 7  

1.1 X I  0- 5 

1.6x10-6 
. .  

1. iX10-' 

3.1x10-6 

1.1x10-6 

1.3x10-' 

I .  7x104 

1.7xIO-' 

1.9x10- ' . . ._ . .. . 
- 

6.7x10-' 

1.5~10-~ 

6.7x10-' 

1.6~10-~ 

i.cmio-' 

i.n~io-' 

7. O X ~ O - ~  . . .  
- 

Zero 

2.ox10-6 

1).oxIo-' 

2.ox10" 

4.5x10-' 

2.2~10-~ 

I). 0x10-6 .. 
- 

7.2x10-' 2.1~10-' L, 1.9~10-' 

1.7~10-6 1.8x10'c 1.3~10'~ 

7.0x10-' 8 . 0 ~ 1  0-' - 1.4~10" 
2.3x10-' 2.9x10-' . 1.5x10-' 
4. Oxlo-' 3.0~10" 1 4.2%10-' 

0 . 0 ~ 1 0 - ~  8.0~10-~ 2 2 . 4 ~ 1 6 ~  

3.3Xio-' 1.2~10-' d 2 . 0 ~ 1 6 ~  

- . .  - 1.6x10-6 
. . . . .. . . . . . . .. . . . . . ... 
. .  

! .. . 

:A-35-2 FE-2 239PU 

Pi?-3 ZJ9PU 

FE-G 239PU 

FE-7 ZJJPU 

PE-6 239P" 

219pu, 2 3 5 ~  
m-41-4 FE-17 . . . .  230PU, ... - .. 

2ssu TA-46-1 FE-11 Ibn 8 

TA-46-16 (NO FE#) 
Z3SU T C I  

TC IV 

TA-46-31 FE-36 

z3su 

zasu 

PE- 3 7 29Su 

8.6x10-' 2.9x10-' 

1.0~10-~ - 
5.6~10" zero 

1.6x10" Zero 

___. .. . .- _. 



. . .  
-2- 

1972 1971 1970 1969 
' Total Ci Discharged Total Ci Discharged Total Ci Discharged Total Ci Dischuge 

Beta - Location Effluent Alpha - Beta Alphs - Beta nlpha - Beta Alphe 

TA-50-1 FE-1 2'9Pu, fission products l.lxlO-' 5.8xlO-' 4.1x10-' 7.3~10'~ 7.9x10-' 6.7x10-' 1.3~10-' - 
FE-2 zas~u, fission products 1.4x10-' 8.4x10-' l.lxlO-' ' l.lxlO-@ l.ZxlO" 8.7x10-' 2.8~lO-~ - 
FE-3 "'Pu, fission products 2.4~10" 4.2~10-' 9.2~10~' 4.5xlO-' 4.8xlO" 3.3~10" 1.0~10'~ . -  

TA-48-1 1 Stack 
FE-11,12,13 '"U, fission products 7.6r10'6 9.1X10-5 6.3~10" 2.ZxlO'' l.8xlO" 1.9x10-' 6.4~10-' 1.2X10' 

.. 
1 Stack 
FE-15,16 z 3 s ~ u ,  fission products 4.5~10'~ l.OxlO-' l.l~lO-~ 5.1~10" 3.1~10'~ l.ZxlO" ' 1.3~10" 2.2~10' 

FE-37,3B.39,40 2 3 5 U ,  fission products 6.5~10" 7.5~10'~ 4.0~10" 3.7~10'" 6.2~10" 2.L~lo'~ 1.3~10" 4.5x10' 
1 Stack 

Alpha Wincr Stack 
FE-45 (ill 
FE-46 (W2) 

FE-51 

TA- 4 2 

TA- 52- 7 
Main Stack 

TA-43-1 FS-15 

FE-24 

TA-33-86 FE-6 

TA-35-2 FE-11 

TA-41-4 FE-17 

Unknown,fission products 6.8~10'~ 1.6~10" 7.8x10'6 1.0~10" 2.6~lO-~ 1.6~10-' 

'"PU, fission products 1.6x10-' 7.6x10-' l.OxlO" 9.7x10-' 7.2~10" 6.9~10-e - 
239PU - - - - - - 8.1x10" 

Fission products - - - - - 2.4x10-' - 
2'9PU 4.5~10~' - - - - - - 
239PU 2.ox10-e - - - - - - 
Tritium - 2.1~10' - 4.1~10' - - - 
Tritium - 2.5X10' - 3.1~10' - .. - 
Tritium - l.lx10' - 3. 2x102 - - .  - 



.. .< -. 

1 1 1  1 1 1 1 1 1  

1 1 1  1 1 1 1 1 1  

1 1 1  1 1 1 1 1 1  

1 1 1  1 1 1 1 1 1  
..... . - . .  - 

. .  . . . . . . . 
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TEN SITE 

ON-SITE DISCHARGES TO 1 0 4  CANYON (MORTANDAD) 

Year 

. 1956  

19.57 

1958 

1959 

1960  

1 9 6 1  

1962  

1 9 6 3  

- 
Discharged (1) .Jan 1, 72 

gosr .-.- 
TU 8 9 ~ r ,  ci  'OS,, ci - 

0 . 9 3 5 ( 2 )  0. 165(2) 

0 .213  0.037 

0.102 0.018 

0 -026 0.004 

0.034 0.006 

0.009 0 . 0 0 1  

0.009 ' 0 .001  

0.0 0.0 

1.328 0.232 

Available 

*O 0 . 1 1 1  

*O 0.025 

%O 0.013 

*O 0 .003  

-0 0 io04  

*O 0.001 

%O 0 -001 

*O 0 .o - 
0 0.158 

(1) Assume to ta l  s t r o n t i u m  w a s  15% "5,. 

(2 )  A f u l l  tank of w a s t e  drained to the  canyon due t o  
a b r a k e n  l i n e  (Feb. 1 9 5 6 ) .  Total Sr l o s t  i s  esti- 
mated a t  1 C i .  
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LOS ALAMOS SCIENTIFIC LABOilATOiPT 

UNIVERSITY OF CAUFORNlh 
LDS ALAMOS. NEW MEXICO E7S44 

OFFICE .MEMORANDUM 
TO :, LaMar J .  Johnson, Group Leader, H-8 DATE: Feb. 26, i974 &b ' 

THW : Jerome E. D @, Group Leader, H-1 ' 

FROM : Allen M. Valentine, H-1 

SUBJECT : CY-73 AIRBORNE RADIONUCLIDE RELEASES Fmi4 LASL FACILITY STACKS 

SYMBOL : H-1-74-97 

The attached sumary lists CY-13 airborne effluent releases from IASL 
facilities as reported on the AEC Form 789B's which are enclosed :or 
your review and transmittal to the AEC. Please Xerox and return for 
our files a reduced copy of the 789 forms. 

. 
Allen Valentiae 

N / e h  

Attach: 
1-sUmmary 
2-789B' s 

Xc: Carl Buckland, H-1, w/attach 1 
,.Morris Engelke, H-1, w/attach 1 

J o b  Gallimore, H-1, w/attach 1 
Ronald Stafford, H-1, w/attach 1 
H-1 789B File w/attach 1 
H-1 Nuclide Inventory File w/attach 1 



I 

Part 

1. 

2.a. 

2.b. 

3. 

4. 

5.. 

6. 

- 

CY 73 

Airborne Effluent Release Summary 

. -  

Description 

Total Release Summary by Nuclide 

Plutonium Releases by Facility 

Plutonium Releases Greater than 7 x 

Uranium Releases by Facility 

Mixed Fission Product Releases by Facility 

Tritium Releases by Facility 

Miscellaneous Releases by Facility 

vCi/cc at Steck 



Part 1. Total Release Summary by Nuclides 

I 

Nuclide(s) 

Pu-238 6 239 

U-233, 235, 6 238 

Mixed Fission Products 

H-3 

Ar-41 

Xe-133 

Xe-135 

Rb-88 

I-i3i 

Th-232 

Total Activity Released (Ci) 

8.696 

1.505 

13.840 x 

5207 

273 

98 

112 

1.29 

4.229 x 

0.016 x lom3 



Part 2.a. CY 73 Airborne Plutonium Releases 

source 

TA-3-29 Wg. Z(S) 

TA-3-29 Wg. 2(N) 

TA-3-29 Wg. 3(S) 

TA-3-29 Wg. 5(S) 

TA-3-29 Wg. 5(N)  

TA-3-29 Wg. 7(S) 

TA-3-29 Wg. 7(N) 

TA-3-29 Wg. 9 

TA-21-2 (E) 

TA-21-2 (w) 

TA-21-3 (E) 

TA-21-3 (w) 

TA-21-4 

TA-21-4 Hot Cell 

TA-21-5 (E) 

TA-21-5 (w) 

TA-21-5 (SR) 

TA-21-5 (530) 

TA-21-5 (530 Hood) 

TA-21-12 (Xl) 

TA-21-12 (Y2) 

TA-21-12 (W3) 

TA-21-12 (#4) 

TA-21-150 

Nuclides 

Pu-238 6 239 

Pu-238 6 239 

Pu-238 6 239 

Pu-238 & 239 

PU-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 6 239 

Pu-238 ' 

Pu-239 

Pu-239 

Pu-239 

Pu-239' 

Pu-239 

Pu-239 

Pu-239 

hl-239 

Pu-239 

Pu-239 

Pu-238 6 239 

Gross 
Volume (M3) 

8 2.19 x 10 

8 6.33 x 10 

8 7.49 x 10 

6.08 x 10' 

8 3.29 x 10 

5.57 x lo8 

8 1.07 x 10 

8 26.4 x 10 

2.54 x 10' 

8 4.29 x 10 

8 2.01 x 10 

8 3.91 x 10 

8 3.00 x 10 

8 0.58 x 10 

3.68 x lo* 

3.98 x .io8 

' 8  

8 

' 8  

8 

8 

8 

8 

8 

0.14 x 10 

0.16 x io 

0.03 x 10 

0.86 x 10 

0.86 x 10 

0.86 x 10 

2.15 x 10 

2.81 x 10 
' 8  TA-21-324 Pu-238 6 239 2.10 x 10 

Release Data 
Conc . 
(Wi/ml) 

17 10-l~ 

198 10-l~ 

62 10-1~ 

228 10-l~ 

2 10-l~ 

561 10-l~ 

554 10-l~ 

16 10-l~ 

0.54 '10-l~ 

0.63 10-l~ 

0.54 10-l~ 

0.14 10-l~ 

0.23 10-l~ 

0.18 10-l~ 

0.32 10-l~ 

1.7 10-l~ 

0.09 x 10-l~ 

0.04 10-l~ 

27.0 10-l~ 

25.0 10-l~ 

. ' 16.0 10-l~ 

610 10-l~ 

0.77 10-l~ 

0.54 x 

0.54 x ld14 

Total 
Activity (uCi) 

37.2 

1253 

464 

1386 

6.6 

3124 

593 

422 . 

1.4 

2.7 

1.1 

0.5 

1.6 

0.1 ' 

0.7 

1.3 

0.2 

0.01 

co.01 

23.2 

21.5 

13.8 

1312 

2.2 

1.1 



Part 2.a. CY 73 Airborne Plutonium Releases - continued 

Source 

TA-35-7 (SE) 

TA-35-7 (NE.C.1 

TA-35-7 (NE) 

TA-35-7 (SEI 

TA-35-7 (SI 

TA-41-4 

TA-43-1 (C.) 

TA-43-1 (W) 

TA-43-1' (E) 

TA-48-1 (N) 

TA-48-1 (Core) 

TA-48-1 (Alpha) 

TA-50-1 (NE) 

TA-50-1 (SEI 

TA-50-1 (SI 
.- 

Nuclides 

Pu-239 

€11-239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 C 239 

Pu-238 P 239 

Pu-239 

Pu-238 P 239 

Pu-239 

Pu-239 

PU-239 

Pu-239 

Pu-239 

Pu-239 

Release Data 
Gross Conc . Total 
Volume (M3) 

1.1 x 10 

1.4 x 10 

8 0.52 x 10 

8 0.44 x 10 

0.32 x 10' 

3.7 x 10 ' 

1.8 x 10 ' 

8 0.03 x 10. 

8 

8 

8 

8 

8 

8 

8 

1.3 x 10 

7.2 x 10 

6.8 x 10 

0.09 x 10 

3.9 x 10 

5.3 x 10 

0.4 x 10 

8 

8 .  

8 .  

8 

(Wi/ml) 

0.45 10-l~ 

0.67 10-l~ 

1.1 10-l~ 

0.65 10-l~ 

0.20 10-l~ 

0.41 10-l~ 

0.12 10-l~ 

0.28 10-l~ 

0.19 10-l~ 

1.9 10-l~ 

0.12 10-l~ 

0.28 10-l~ 

0.25 10-l~ 

0.22 10-l~ 

-14 0.9 x 10 

TOTAI. L!xaA.sED 

Activity (Xi) 

0.5 

0.9 

0.6 

0.3 

0.05 

1.52 

0.22 ' 

<o . 01 
0.21 

13.7 . 

6.1 

0.01 

1.1 

1.3 

0.09 

8696 K i  

.. . 



Part 3. CY 73 Airborne Uranium Releases 

Release Data 
GIOSS Conc . Total 

Nuclides Volume (M3) (PCihl) Activit7 (pCi) Source 

TA-3-29 Wg. 3(N) U-235 5.55 x lo8 10. 10-l~ 55.5 

5.10 x 10 41. 10-l~ 209 
8 

8 

. TA-3-29 Wg.  4(S)  U-233 & 238 

27 -14 4. x 10 TA-3-29 Wg. 4(N) U-235 6 238 6.86 x 10 

TA-3-35 (W) U-235 2.5 x 10 . 7.3 10-l~ 18.3 
8 

TA-3-66 (NW) U-238 6.0 x 10 12. 10-l~ 72 
8 

8 
TA-3-66 ("E) U-235 6 238 6.1 x 10 16. 10-l~ 97.6 

26.2 TA-3-66 (SEI U-235 8.2 x lo8 ' 3.2 x .lo , 

TA-3-66 (N) U-238 ' 5.2 x 10 11. 10-l~ 57.2 

TA-3-66 (NW Corner) U-238 0.16 x 10 . 

TA-3-102 

TA-3-141 (N) 

TA-3-141 (hi) 

TA-3-141 (SW) U-238 4.5 x 10 2.5 10-l~ 11.3 

TA-21-3 (S) 

TA-21-3 (Inch.)  U-235 

-14 

8 

1.6 8 -14 10. x 10 

U-235 & 238 2.5 x 10 3.9 10-l~ 9.8 

U-238 2.8 x 10 1.6 10-l~ 4.5 

8 

8 

8 

8 

8 -  

8 

" 8  

U-238 2.0 x 10 1.5 x 10-l~ . 3.0 

U-235 2.4 x 10 350. 10-l~ ' 840 . _. 

0.1 x 10 18. 10-l~ 1.8 

61.6 

TA-21-155 (NE) U-235 0.57 x 10 4.4 10-l~ 2.5. 

TA-21-155 (NW) 

TA-21-155 (SE) 

-14 22. x 10 TA-21-4 (S) U-235 2.8 x 10 

8 

8 

8 

8 

8 '  

-14 U-235 0.58 x 10 ' .0.3 x 10 0.2 

U-235 0.75 x 10 . 0.5 10-l~ '0.4 

TA-21-155 (SW) U-235 0.57 x 10 2.0 10-l~ 1.1 . 

U-235 0.04 x 10 4.3 10-l~ 0.17 TA-46-1 (E) 

TA-46-16 (TC-1) U-235 0;019 x 108 . 51. 10-l~ 0.97 
. -  

U-235 0.026 x 10 35. 10-l~ 0.91 

TA-46-31 (NE) U-235 0.04 x 10 2.2 10-l~ 0.09 

8 TA-46-16 (TC-4) 

8 

.TA-46-31 (SEI U-235 0.05 x 10' 0.63 10-l~ . 0.03 



P a r t  3. CY 73 Airborne Uranium Releases - continued 

Release Data 
Gross Cone . Total 

8 .9  x 10  0.19 1 0 - l ~  1.8 

Source Nuclides Volurhe (M3) (vCi /ml)  Activit-1 ( u C i )  

TA-48-1 (SI 8 U-235 

0.82 x 10' ' 0 .2  1 0 - l ~  0.16 TA-48-1 ( H o t  C e l l )  U-235 

TOTAL RELERSED 1505 v C i  



L 

. .  

Part 4. CY 73 Airborne Mixed Fission Product Releases 

Source 

i Release Data 
Gross Conc. Total 
Volume (M3) hCi/ml) Activity (UCi) 

TA-3-29 (Wg. 9) 26.4 x 10 4.85 x 10-l2 12804 8 

8 TA-21-4 (Hot Cell) 0.58 x 10 0.017 x 10-l’ . 1  

TA-48-1 (S) 8.9 x 10 0.037 x 10-l’ 32.9 

TA-48-1 (N) 7.2 x 10 0.97 x 10-l’ 698.4 

TA-48-1 (Hot Cell) 0.82 x 10 0.011 x lo-12 0.9 

TA-48-1 (Core Wg.) 6.8 x 10 0.42’~ 10-l’ 285.6 

8 

8 

8 

8 

TA-48-1 (Alpha Kg. ) 0.03 x 10 0.021 ,x 10- 0.2 8 

TA-50-1 (NE) 3.9 x 10 . 0.020 x 7.8 

TA-50-1 (SE) 5.3 x 10 0.017 x 10 9.0 

TA-50-1 (S) 0.42 x 10 0.010 x 10-l2 0.4 

8 

8 -12 ’ 
. .  

8 

. .  TOTAL RELlSASED 13840 vCi 

Part 5. CY 73 Airborne Tritium Releases 

Release Data 
Gross Conc . Total 

e source. Volrnne (M3) (uCi/ml) Activity (PCi) 

TA-9-21 (E) 0.24 x 10’ 1.5 x lom6 36 x lo6 
6 TA-21-5 (SR) 0.14 x 10’ 0.27 x 4 x 1 0  . 

57 x 8 TA-3 3-86 0.68 x 10 
8 TA-35-2 (S) 1.4 x 10 
8 TA-41-4 3.7 x 10 

8.8 x 10-6 

0.16 x 

3876 x lo6 

1232 x lo6 

59 x 106 

TOTAL RELEASED 
. . 

6 5207 x 10 UCi 



Part 6. CY 73 Misceilanious Releases 

Release Data 
Gross Conc . Total 

Source Nuclides Volume (M3) (uCi/ml) Release4 (Ki) 

0.13 x 10 21 x 273 x lo6 8 

8 

TA-2 Omega Ar-41 

TA-2 Omega Xe-133 0.07 x 10 14 x 98 x lo6 

TA-2 mega Xe-135 0.07 x 10’ 16 x 112 x lo6 

TA-2 Cnnega Rb-88 0.03 x 10’ 4.3 x 10-l0 1290 

TA-3-29 (Wg. 9) 1-131 26.4 x 10 1.6 x 10-l’ 4229 

TA-3-66 (W) Th-232 0.39 x 10 

. .  
8 

8 0.4 x 10-l’ 15.6 



. . . . .  . .  
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UNIVERSITY OF CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY 

'2. (CONTRA= W-7105-EN-36) 
P. 0. Box 1663 ' Rev Lab Counsel 

LO. ~ l . m ~ l .  NW M- a i w  
%blicp;,yb$ 

March 14, 1974 
IN UEFLY 
u r a u  TO: H8-74-49 

Mr. H. Jack Blackwell, Manager 
Los Alamos Area Office 
U.S. Atomic Energy Commission 
Los Alamos,.New Mexico 87544 

RE: Effluent Monitoring Data for CY-73 

Dear Mr. Blackwell: 

Enclosed you will find the original and one copy of 
completed Forms 789A and B in accordance with AECM 0513. 
All of the prepared forms refer to atmospheric releases: 
there were no identifiable releases of radionuclides to 
off-site environs via liquid effluents during 1973. __. - 

I. 

Eleven release points exhibiting average plutonium 
concentrations exceeding 7 x10-'' pCi/mL accounted for 

Wings 2, 5 and 7). Upon completion of these changes, the 
total annual plutonium release will be reduced by approxi- 

99 percent of the plutonium released to the atmosphere 
during 1973. Four of these locations were on a facility 
that was decommissioned by mid-1973 (TA-21-12) and five 

mately one order of magnitude. 

is also enclosed. 

were being provided with two-stage HEPA filtration 

A map indicating.the locations of LASL Technical Areas 

Sincerely yours, 

George L. Voelz, M.D. 
Health Division Leader 

GLV:KJS:mar 
Enclosures, as stated. 
bxc: H. S. Jordan, H-DO 

H-1 Effluent Monitoring File.--+-= 
H-8 I, " I, 



. . . ._ . , .. . . -. - .- . . . . . . . . _. . . . . ... . . . .. . . . . ._ . -. - . . .. . . . . . . .- .-. . 

e- . . . .  : ..., ... .i 

hEC Fer. 7898 US ATOM IC ENERGY COMM I SS I ON 
K C H  1 0513 
lZ17Zl Liauio AND AIRBORNE RADIOACTIVE EFFLUENT DATA 

NUCL IDE DATA 

SECT ION 2 
NUCLIDE DATA SUMMARY 

COHHENTS 



. .  

LO5 ALAMOS SCIENTIFIC LABORATORY 
UNIVERSITV OF CALIFORNIA 

LO5 ALAMOS. NEW MEXICO 

OFFICE MEMORANDUM 
TO z LaMar J. Johnson. Group Leader, H-8 DATE: Mar. 13, 1975 

Till : Jerome E. roup Leader, H-1 &&/Lab Counsel 
FROM : William F. Romero, H-1 Puo IV Rei asable 2- *&- 
SUBJECT : CY-74 AIRBORNE RADIONUCLIDE RELEASES FROM LASL FACILITY STACKS 

SYMBOL : H-l 

692 ' .  MAIL STOP: 

The attached summary lists CY-74 airborne .effluent releases 

from LASL facilities as reported on the Form AEC '789T's 

which are enclosed for your. review and transmittal to 

the ERDA. A numbar of reference location identification 

code changes were made. These changes are listed in 

Attachment 11. 

WR/eh 

Attachs : 
I - CY74 Summary 
11- 789T code changes 
I11 - CY74 789T's 

#&$&A XA%- 
William F. Romero 

. . -  
d 

Xc: Carl Buckland, H-1, w/attach I 
Morris Engelke, H-1, w/attach I 
John Gallimore, H-l;w/attach I 
Ronald Stafford, H-1, w/attach T1 
H-1 789T File w/attach I 

J' H-1 Nuclide Inventory File w/attach I 



ATTACHMENT I 

AIRBORNE EFPLUENT RELEASE SUM?IARY 

CY 74 



I 

CONTENTS 

Part  

1. 

2.a. 

2.b. 

3. 

4. 

5 .  

6 . ' .  

- 

AIRBORNE EFFLUENT RSLFASE SUMMARY 

CI 74 

Description 

Total Release Summary by Nuclide 

Pl'utonium Releases by Faci l i ty  

Plutonium Releases Greater than 7 x lICi/cc a t  Stack 

Uranium Releases by Faci l i ty  

Mixed Fission Product Releases by Faci l i ty  

Tr i t ium Releases by Faci l i ty  

Miscellaneous Releases by Faci l i ty  



Part 1. Total Release Summary by Nuclides 

Nuclide ( 5 )  Total Act iv i ty  Released ( C i )  

Pu-238 & 239 -000794 

U-233. 235. & 238 . .000804 

Mixed Fiss ion Products -001374 

H- 3 7317 

Ar-41 312 

1-131 -004734 

P-32 .000074 



Part 2.a. CY 74 Airborne Plutonium Releases 

Source 

TA-3-29 Wg. 2(S) 

TA-3-29 Wg. 2(N) 

TA-3-29 Wg. 3(S) 

TA-3-29 Wg. 5(S) 

TA-3-29 Wg. 5 ( N )  

TA-3-29 Wg. 7(S)  

TA-3-29 Wg. 7(N) 

TA-3-29 Wg. 9 

TA-21-2 (E) 

TA-21-2 (W) 

TA-21-3 (E) 

TA-21-3 (W) 

TA-21-4 

TA-21-4 Hot Cell 

TA-21-5 (E) 

TA-21-5 (W) 

TA-21-5 (SR) 

Nuclides 

Pu-238 6 239 

PU-238 6 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 6 239 

Pu-238 & 239 

Pu-238 6 239 

PU-239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

PU-238 . 

PU-239 

Pu-239 

Pu-239 

PU-239 

Gross 
Volume (M3) 

6.09 E+8 

6.10 E+8 

6.91 E+8 

4.14 E+8 

6.38 E+8 

2.97 E+8 

6;21 E+8 

26.3 E+8 

2.53 E+8 

4.28 E+8 

2.00 E+8 

3.91 E+8 

3.00 E+8 

0.58 E+8 

3.68 E+8 

3.98 E+8 

0.14 E+8 

TA-21-5 (530) PU-239 0.16 E+8 

TA-21-5 (530 Hood) PU-239 0.03 E+8 

TA-21-150 PU-238 6 239 2.81 E+8 

TA-21-324 Pu-238 6 239 2.10 E+8 

TA-35-7 (SE) Pu-239 1.3 E+8 

TA-35-7 (NE.C.1 PU-239 1.4 E+8 

TA-35-7 (NE) Pu-239 0.50 E+8 

Release Data 
Total Ave. Conc. 

I 
(vCi/rnl) Activity (Wi) 

0.43 E-14 2.6. 

0.41 E-14 2.5 

48.30 E-14 333 

31.00 E-14 128 

8.80 E-14 56. 

42.10 E-14 125 

13.00 E-14 81 

0.66 E-14 17 

0.15 E-14 0.4 

0.24 E-14 

0.27 E-14 

0.07 E-14 

0.19 E-14 

0.29 E-14 

0.09 E-14 

0.10 E-14. 

1.40 E-14 

0.96 E-14 

0.07 E-14 

0.33 E-14 

0.31 E-14 

0.52 E-14 

4.20 E-14 

2.60 E-14 

1.0 

0.5 

0.3 

0.6 

0.2 

0.3 - ., 
0.4 

0.2 

0.2 

c0.01 

0.9 

0.7 

0.7 

5.9 

1.3 



I 

Part 2.a. CY 74 Airborne Plutonium Releases - continued 

source Nuclides 

TA-35-7 (SE.C.1 PU-239 

TA-35-7 (SI Pu-239 

TA-43-1 (FE-9) Pu-238 & 239 

TA-43-1 (FE-10) Pu-239 

TA-43-1 (FE-11) Pu-239 

TA-43-1 (FE-12) PU-239 

TA-43-1 (FE-14 h 16)P~-239 

TA-43-1 (FE-24) Pu-239 

TA-48-1 (N) PU-239 

TA-48-1 (Core) Pu-239 

TA-48-1 (Alpha) Pu-239 

TA-50-1 (NE) PU-239 

TA-50-1 (SE) PU-239 . 

TA-50-1 (S) PU-2 39 

Release Data 
Gross Total 
VolUme (M3) AI',%ij%'"rc 

0.42 E+8 

0.34 E+8 

1.7 E+8 

1.95 E+8 

2.59 E+8 

2.63 E+8 

1.9 E+8 

0.05 E+8 

7.2 E+8 

6.6 E+8 

0.09 E+8 

3.1 E+8 

6.5 E+8 

0.5 E+8 

0.24 E-14 

0.03 E-14 

0.56 E-14 

1.10 E-14 

0.54 E-14 

0.57 E-14 

0.42 E-14 

<0.01 E-14 

2.30 E-14 

1.10 E-14 

0.05 EA14 

0.22 E-14 

0.19 E-14 

4.06 E-14 

TOTAL RELEASED 

Activity (uCi) 

0.1 

50.01 

1.0 

2.2 

1.4 

1.5 

0.8 

co.01 

16.6 

7.3 

CO.01 

0.7 . 

1.2 

2.0 

* 794 pCi 



Part 2.b. CY 74 Plutonium Releases Greater than'7 x pCi/ml at Stack 

Location Nuclides 

TA-3-29 Wg. 3 6 )  Pu-238 & 239 

*TA-3-29 Wg. 7(S) Pu-238 L 239 

*TA-3-29 Wg. 5(S)  

*TA-3-29 Wg. 7(N 

*TA-3-29 Wg. 5 ( N )  

Pu-238 fi 239 

Pu-238 & 239 

Pu-238 & 239 

48.3 E-14 333 

42.1 E-14 125 

31.0 E-14 128 

13.0 E-14 81 

8.8 E-14 56 

*upgraded to double HgPA filtration during '74. 



Part 3. CY 74 Airborne Uranih Releases 

Source 

Release Data 
Gross Ave. -Cone. 

Nuclides Volume (M3) (vCi/ml) 

TA-3-29 Wg. 3(N) U-235 & 238 5.92 E+8 7.2 E-14 

TA-3-29 Wg. 4(S) U-235 & 238 4.96 E+8 12.0 E-14 

TA-3-29 Wg. 4(N) Li-235 & 238 . 6.56 E+8 1.80 E-14 

TA-3-35 (W) U-235 

TA-3-66 (NW). U-238 

2.5 E+8 0.48 E-14 

5.9 E+8 2.5 E-14 

TA-3-66 (NE) U-235 & 238 6.0 E+8 

TA-3-66 (SE) U-235 7.8 E+8 

TA-3-66 (N) U-238 

TA-3-66 (NW Corner) U-238 

TA-3-66 (WC) U-235 & 238 

TA-3-102 U-235 & 238 

- TA-3-141 (N) U-238 

TA-3-141 (NW) U-238 . 

TA-3-141 (SW) U-238 

TA-21-3 (S) U-235 

TA-21-3 (Inch.) 

TA-21-4 (S) 

TA-21-155 (NE) 

TA-21-155 (NW) 

TA-21-155 (SE) 

TA-21-155 (SW) 

TA-46-31 (N) 

TA-46-31 (s) , 

TA-46-31 (SW) 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-238 

U-238 

U-235 

5.2 E+8 

0.16 E+8 

3.95 E+8 

2.4 E+8 

1.3 E+8 

2.7 E+8 

.4.4 E+8 

2.4 E+8 

0.1 E+8 

2.8' E+8 

0.57 E+8 

0.58 E+8 

0.75 E+8 

0.57 E+8 

0.006 E+8 

0.080 E+8 

0.08 E+8 

1.3 E-14 

0.37 E-14 

8.5 E-14 

11.0 E-14 

0.61 E-14 

3.7 E-14 

0.52 E-14 

0.76 E-14 

0.38 E-14 

233.0 E-14 

21.4 E-14 

13.4 E-14 

1.5 2-14 

'0.19 E-14 

0.14 E-14 

0.35 E-14 

CO.01 E-14 

3.70 E-14 

1.20 E-14 

Total 
Activity (Ni) 

42.6 

59.5 

11.8 

1.2 

14.8 

7.8 

2.9 , 

44.2 

1.8 

2.4 

8.9 

0.7 

. 2.1 

1.7 

559. ' 

2.1 

37.5 

0.9 

0.1 

0.1 

0.2 

<0.01 

0.3 

_ -  

, 0.1 



Part 3. CY 74 Airborne Uranium Releases - continued 

Release Data 
Gross A M .  Conc. Total 

Source Nuclides 

TA-48-1 (SI U-235 . 8.8 E+8 0.14 E-14 . 1.2  

TA-48-1 ( H o t  C e l l )  U-235 0.79 E+8 0.07 E-14 0.06 

TGTAL RELEASED 804 V C i '  



P a r t  4. CY 74 Airborne Mixed F i s s i o n  Product  Releases 

Source 

TA-3-29 (Wg. 9) 

TA-21-4 ( H o t  C e l l )  

TA-48-1 (S) 

TA-48-1 (N) 

TA-48-1 ( H o t  C e l l )  

TA-48-1 (Core Wg;) 

TA-48-1 (Alpha Wg.) 

TA-50-1 (NE) 

TA-50-1 (SE) 

TA-50-1 (SI 

Release Data . .  

Gross Ave. Conc. T o t a l  
VolUme (M3) (uCi/ml)  A c t i v i t y  (Ki) 

26.3 E+8 0.13 E-12 342 

0.58 E+8 0.05 E-12 2.9 

8.8 E+8 0.09 E-12 79.2 

7.2 E+8 0.77 E-12 554 

0.79 E+8 0.05 E-12 3.9 

6.6 E+8 0.46 E-12 304 

0.09 E+8 0.01 E-12 0.1 

3.1 E+8 0.11 E-12 34.1 

6.5 E+8 0.08 E-12 52.0 

0.54 E+8 0.04 E-12 2.2 

TOTAL RELEASED 1374 VCi  ' 

P a r t  5. CY 74 A i r b o r n e  T r i t i um Releases 

Release Data 
Gross Ave. Conc. Total 

Source 

TA-9-21 (E) 

TA-21-5 (SR) 

TA-33-86 

TA-35-2 (SI 

V o l t m e  (M3) 

0.24 E+8 

no d i scha rge  i n  '74 

0.87 E+8 

1.4 E t 8  

(!JCi/ml) ' A i t i v i t y  (VCi) 

0.054 E-6 1.3 E+6 

0 0 

69 E-6 5916 E+6 

10 E-6 1400 E+6 

TOTAL RXLZASED 7317 VCi E+6 



- .  

Part 6. CY 74 Miscellaneous Releases 

Source Nuclides 

TA-2-9 Omega Ar-41 

TA-3-29 I W g .  9) 1-131 

TA-43-1 (FE-9) P-32 

TA-43-1 (FE-10) P-32 

TA-43-1 (FE-11) P-32 

TA-43-1 033-12) P-32 

TA-43-1 (FE-14 L 16)P-32 

TA-43-1 03-24) P-32 

TA-53-1 (D Wing) MAP 

. Release Data 
Gross Ave. Conc. Total 
Volme (M3) (uCi/ml) Released (VCi) 

0.12 E+8 26.00 E-6 312 E+6 

26.3 E+8 1.80 E-12 4734 

1.78 E+8 

1.95 E+8 

2.59 E+8 

2.63 E+8 

1.89 E+8 

0.05 E+8 

2;19 E+8 

6.70 E-14 11.9 

4.90 E-14 9.6 

7.60 E-14 

8.60 E-14 

19.7 

22.6 

5.50 E-14 10.4 

2.20 E-14 0.1 

CO.01 E-14 C0.01 



1974 WNTmL CODES AND REFERENCE LOCATION IDEXT. FORM AEC 789T REPORT 

-.. 



L Attachment I1 

1974 CONTROL CODES A M  REFERENCE LOCATION IDENT. FORM AEC 789T REPORT 

ALDEA - 009 - 001 
*(ALDEA - 009 - 091) 

ALDEB - 029 - 001 
(ALDES - 029 - 201) 
ALDEB - 029 - 002 
(ALDEB - 029 - 202) 
ALDEB - 029 - 003 
(ALDEB - 029 - 301) 
AIDEB - 029 - 004 

(ALDB - 029 - 302) 
ALDEB - 029 - 005 
(ALDEB - 029 - 402) 
ALDEB - 029 - 006 

' (ALDEB - 029 - 401) 
ALEEB - 029 - 007 

(ALDEi3 - 029 - 502) 
ALDEB - 029 - 008 
(ALDEB - 029 - 501) 
=DEB - 029 - 009 
(ALDEB - 029 - 701) 
ALDEB - 029 - 010 
(ALDEB - 029 - 702) 
ALDEB - 029 - 011 
(ALDEB - 029 - 901) 
ALDEZ - 035 - 001 
ALDE3 - 066 - 001 
(ALDE3 - 066 - 008) 
ALDE3 - 066 - 002 
(ALDE3 - 066 - 009) 
AIDE3 - 066 - 003 
(ALDE3 - 066 - 010) 
ALDE3 - 066 - 004 
(ALDE3 - 066 - 013) 

Narrative Description 

Omega Stack, TA-2-9 . 

South Stack, Wing 2, TA-3-29 

North Stack, Wing 2, TA-3-29 

South Stack, Wing 3, TA-3-29 . 

North Stack, Wing 3, TA-3-29 

South Stack, Wing 4. TA-3-29 

North Stack, Wing 4, TA-3-29 

South Stack, Wing 5, TA-3-29 

North Stack, Wing 5, TA-3-29 

South Stack. Wing 7. TA-3-29 

North Stack, Wing 7, TA-3-29 

Wing 9 Stack, TA-3-29 

West Stack, TA-3-35 

NW Stack, TA-3-66 

NE Stack, TA-3-66 

SE Stack, TA-3-66 

North Stack, TA-3-66 



< -2- 

ALDE3 - 066 - 005 
(ALDE3 - 066 - 024) 

ALDE3 - 066 - 006 
(ALDE3 - 066 - 026) 

ALDE4 - 102 - 001 

ALDES - 141 - 001 
(ALDE5 - 141 - 006) 

ALDE5 - 141 - 002 
(ALDE5 - 141 - 009) 

ALDES - 141 - 003 
(ALDE5 - 141 - 010) 

ALDED - 021 - 001 
(ALDED - 021 - 004) 

ALDE6 - 002 - 001 
(ALDE6 - 002 - 012) 

ALDE6 - 002 - 002 
(ALDE6 - 002 - 022) ' 

ALDE6 - 003 - 001 
(ALDE6 - 300 - 301) 

ALDE6 - 003 - 002 
(ALDE6 - 300 - 302) 

ALDE6 - 003 - 003 
(ALDE6 - 003 - 031) 

ALDE6 - 004 - 001 
(ALDE6 - 400 - 400) 

West Cen t ra l  Stack, TA-3-66 

NW Corner Stack, TA-3-66 

Main 'Stack, TA-3-102 

North Stack, TA-3-141 

NW Stack, TA-3-141 

SW Stack, TA-3-141 

E a s t  Stack, TA-9-21 

East Stack, Bldg. 2 ,  TA-21, Rm. A i r  

W e s t  Stack, Bldg. 2, TA-21, Rm. A i r  

East  Stack, Bldg. 3, TA-21, Rm. A i r  

W e s t  Stack, Bldg. 3, TA-21, Rm; A i r  

Main Stack, Bldg. 3, TA-21 . 

I 
'Room A i r  Stack, Bldg. 4. TA-21 . 

d '  
.WE6 - 004 - 002 H o t  C e l l  Stack, Bldg. 4'. TA-21 

ALDE6 - 004 - 003 South Stack, B l d g .  4, TA-21 

(A-i.E6 - 004 - 042) 

(ALDE6 - 004 - 041) 

. .  
' ALDE6 - 003 - 004 Inc inera tor  Stack, Bldg. 3, TA-21 

(AIDE6 - 003 - 032) ( Inc inera tor  Stack, TA-21) 

ALDE6 - 005 - 001 East Stack, Bldg. 5, TA-21, Rm. A i r  
(ALDE6 - 500 - 5 0 8 )  

ALDE6 - 005 - 002 W e s t  Stack, Bldg. 5, TA-21, Rm. A i r  
(?&DE6 - 500 - 500) 

ALDE6 - 005 - 003 South Stack, Bldg. 5, TA-21, SR 
(ALDE6 - 005 - 051) 
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ALDE6 - 005 - 004 
(ALDE6 - 500 - 507) 
ALDE6 - 005 - 005 
(ALDE6 - 500 - 506) 
ALDE6 - 150 - 001 
(ALDE6 - 150 - 150) 
ALDE6 - 155 - 001 
(ALDE6 - 155 - 151) 
=DE6 - 155 - 002 
(ALDE6 - 155 - 152) 
ALDE6 - 155 - 003 
(ALDE6 - 155 - 153) 
ALDE6 - 155 - 004 
(ALDE6 - 155 - 154) 
ALDE6 - 324 - 001 
ALDEK - 086 - 001 
ALDEL - 002 - 001 
(&LDEL - 002 - 011) 
ALDEL - 007 - 001 
(ALDEL - 007 - 006) 
ALDEL - 007 - 002 
ALDEL - 007 - 003 
ALDEL - GO7 - 004 
(AWEL - 007 - 007) 
=DEL - 007 - 005 
(=DEL - 007 - 008) 
ALDEP - 001 - 001 
(ALDEP - 001 - 009) 

**ALDEP - 001 - 002 
**ALDZP - 001 - 003 
**€UDEP - 001 - 004 
ALDEP - 001 - 005 
(ALDEP - 001 - 015) 
X D E P  - 001 - 006 
(ALDEP - 001 - 024) 

Building 5, TA-21, Rm. 530 Air 
(Rm. 530 Stack, TA-21, Rm. Air) 

Building Si TA-21, Rm. 530, Hood Exhaust 
(Rm. 530 Stack, TA-21, Hood Exhaust) 

Bldg. 150 Stack, TA-21, Rm. Air 

NE Stack, Bldg. 155, TA-21 

NW Stack, Bldg. 155, TA-21 

SE Stack, Bldg. 155, TA-21 

SW Stack, Bldg. 155, TA-21' 

Bldg. 324 Process Exhaust, TA-21 
(Bldg. 324 Stack, TA-21) 

TA-33-86 Stack 

South Stack, TA-35-2 

NE Stack, TA-35-7 

SE Stack, TA-35-7 

NE Central. Stack, TA-35-7 

SE Central Stack, TA-35-7 

South Stack, TA-35-7 

FE-9, TA-43-1 
(East Stack, TA-43-1). 

FE-10, TA-43-1 

FE-11. TA-43-1 

FE-12, TA-43-1 

FE-14 & 16, TA-43-1 
(Central Stack, TA-43-1) 

FE-24. TA-43-1 
(West Stack, TA-43-11 
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ALDEQ - 031 - 001 
(ALDEQ - 031 - 036) 

ALDEQ - 031 - 002 
(ALDEQ - 031 - 037) 

**ALDEQ - 031 - 003 

ALDER - 001 - 001 

ALDER - 001 - 002 

ALDER - 001 - 003 

ALDER - 001 - 004 

ALDER - 001 - 005 

ALDET -. 001 - 001 

' ALi)ET - 001 - 002 

ALDET - 001 - 003 

**.-DEW - 053 - 001 

North Stack, TA-46-31 
(NE Stack, TA-46-31) 

South Stack, TA-46-31 
(SE Stack, TA-46-31) 

SW Stack, TA-46-31 

South Stack, TA-48-1 

North Stack, TA-48-1 

H o t  C e l l  Stack, TA-48-1 

Core Wing Stack, TA-48-1 

Alpha Wing Stack, TA-48-1 

NE Stack, TA-50-1 

SE Stack, TA-50-1 

South Stack, TA-50-1 

D Wing, TA-53-1 

. . .  

*CY 73 Report Control Code and Reference Location Iden t i f i ca t ion  
**New Airborne Eff luent  Release Point 
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RWLR TO: H8- 7 5- 1 3 4 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY 

P. 0. Box 1663 
Loo Namu. New Mexico 81x4 

(CONTRACT W-7405-ENG-36) 

M a r c h  2 8 ,  1975  

M r .  K e n n e t h  B r a z i e l '  
Los Alamos A r e a  O f f i c e  
U. S. E. R .  D. A. 
Los  A lamos.  New M e x i c o  8 7 5 4 4  . 

RE:  1974 R a d i o a c t i v e  E f f l u e n t  a n d  D i s c h a r g e  
M o n i t o r i n g  R e p o r t  

Dear  M r .  B r a z i e l :  

E n c l o s e d  a r e  t w o  c o p i e s  o f  t h e  1974 R a d i o a c t i v e  
E f f l u e n t  and D i s c h a r g e  M o n i t o r i n g  r e p o r t  s p e c i f i e d  on 
AEC(ER3A) M a n u a l  C h a p t e r  0513.  T h e  r e p o r t  c o n s i s t s  
of: ( 1 )  c o v e r  s h e e t ,  ( 2 )  e x p l a n a t o r y  summary ( w h i c h  
I n c l u d e s  a LASL f a c i l i t y  l e g e n d ,  a n  a i r b o r n e  e f f l u e n t  
r e l e a s e  summary, a l i s t  o f  a i r b o r n e  e f f l u e n t  c o n t r o l  
code i n t e r p r e t a t i o n s ,  and  a l i q u i d  d i s c h a r g e  p o i n t  
l e g e n d ) .  ( 3 )  LASL T e c h  A r e a  map, and  ( 4 )  c o m p l e t e d  
A E C - 7 8 9 T  Forms. 

S i n c e r e l y  y o u r s ,  

G e o r g e  L. V o e l z .  M.D. 
H e a l t h  D i v i s i o n  L e a d e r  

GLV:KEA:mar 
E n c l o s u r e s  as c i t e d .  

An- EQUAL OPPORTUNITY LJIPLOYER 
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LO5 ALAMOS SCIENTIFIC LABORATORY 

UNlVERStlV OF CALIFORNIA 
LOS AL::>OS. NEW MEXICO a71144 

l i  .-- 

0 FFI  CE MEMORANDUM @bo 
TO : LaMar J. Johnson, H-8 Group Leader DATE: February 11. 1976 

. /4@ 
Reviewedflab Counsel 
h D k l y  Releasable FROM 

SUBJECT : CY275 RADIOACTIVE AIRBORNE EFFLUENT RELEASE S!IMMRY w 
sY:.iaaL . ti-1 -:E-33 

MAIL STOP: 692 

Sumnary l i s t i n g s  o f  CY-75 rad ioact ive airborne e f f l u e n t  releases are 
attached f o r  your information. Completed CY-75 FORM AEC 789 T ' s  are 
enclosed f o r  your review and t ransmi t ta l  t o  ERDA. The fo l low ing  new 
sampling/release,points were added dur ing CY-75: 

. 

ALDE7 - 016 - 001 
ALDEB - 029 - 012 
ALDEB - 029 - 013 
ALDEB - 029 - 014 
ALDEB - 029 - 015 
ALDEB - 029 - 016 
ALDEB - 029 - 017 
ALDEB - 029 - 018 
ALDEB - 029 - 019 
ALDEB - 029 - 021) 
ALDEB - 029 - 021 
ALOE6 - 209 - 001 
ALDEQ - 031 - 094 

Van De G r a a f f ,  TA-3-16 
FE-17, TA-3-29 
FE-18, TA-3-29 
FE-21, TA-3-29 
FE-22, TA-3-29 
FE-26, TA-3-29 
FE-27, TA-3-29 
FE-30, TA-3-29 
FE-31, TA-3-29 
FE-34, TA-3-29 
FE-35, TA-3-29 
Bu i ld ing  209 Stack, TA-21 
West Stack, TA-46-31 

AMV : j m  

Attachs : 
I - CY75 Summary 
I 1  - 789T codes + r e f .  loca t ion  ident.  
111 - CY75 789T's 

Xc: C a r l  Sucklad, H-1, w/attach I 
Morris Engo:ke. H-1, w/attach I 
John Gal l icore.  H-1, w/attach I 
Ronald Staf ford,  H-1, w/attach I 
H-1 789T F i l e  %/attach I 
H-1 Elucli+e Inventory F i l e  w/attach I 
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AIRBORNE EFFLUENT RELEASE S W R Y  

FOR CY 75 

! _ .  

Prepared By:/& z& 
Date: February 12, 1976 
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Part  1 .  Total Release Summary by Nuclides f o r  cy75 

Nucl ide(s) 

Pu-238 & 239 .00M46 

u-233. 235, & 238 . .000919 

Nixed Fission Prodzcts .00@50 

Total Act iv i ty  Released ( C i )  

. . H-3 6200 

' Ar-41 237 

1-1 31 
. .  

.- I . - P-32 . . .  

Th-234 

.001358 

.ooow9 

.006562 

! 



_.  - .  

. .  . .  

:. Par t  2.a. CY 75 Airborne Plutoniun Releases 

Source 

TA-3-23 Wg. 2(S) 

TA-3-29 Ug. 2(N) 

TA-3-29 'Ag. 3(S) 

TA-3-29 519. 5(S) 

TA-3-29 Wg. 5(N) 

_. TA-3-29 Wg. 7(S) 

TA-3-29 Wg. 7(N) 

TA-3-29 Ug. 9 

. TA-3-29 Wg. 2 FE-17 
t .: 
. TA-3-29 Wg. 2 FE-18 

f ' 
i i  

TA-3-29 Wg. 3 FE-21 
i r  

E 
TA-3-29 Ug. YFE-30 

TA-3-24 Wg. 5 FE-31 

TA-3-29 Wg. 7 FE-34 

TA-3-29 Wg. 7 FE-35 

TA-21-2 (E) 

TA-21-2 ( W )  

TA-21-3 (E) 

TA-21-3 (W) 

TA-21-4 

! .  

TA-21-4 Hot Cel l  

TA-21-3 (E) 

TA-21-5 (W) 

TA-21-5 (SR) 

Nucl i des  

Pu-238 & 239 

Pu-238 8 239 

Pu-238 8 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Release Da ta  
Gross 

Volume (M3L 

3.43 E+8 

8.57 E+8 

6.46 E+8 

8.27.E+8 

4.16 E+8 

4.38 E+8 

4.28 E+8 

26.26 E+8 

0.33 E+8 

0.64 E M  

0.48 E+8 

0.66 E+8 

0.64 E+8 

0.64 E+8 

0.65 E+8 

2.78 E+8 

3.87 E+8 

1.82 E+8 

3.34 E+8 

2.65 E+8 

0.48 E+8 

3.74 E+8 

3.53 E+8 

0.16 E+8 

Ave. Conc. Total 
(pC i /m l )  A c t i v i t y  (UCi)' 

0.14 E-14 

0.01 E-14 

31 -93 E-14 

0.05 E-14 

0.01 E-14 

0.19 E-14 

0.03 E-14 

0.10 E-14 

0 

0 -01 'E-1 4 

0.46 E-14 

0 

0.02 E-1.4 

0 

0.01 E-14 

0.09 E-14 

0.07 E-14 

0.10 E-14 

0.15 E-14 

1.06 E-14 

0.16 E-14 

0.10 E-14 

0.09 E-14 

3.13 E-14. 

0.48 

0.09 

206 

0.41 ., 

0.04 

0.83 

0.13 

2.63 

0.00 

0.01 

0.22 

0.00 

0.01 

0.00 

0.01 

0.25 ' 

0.27 

0.18 

. 0.50 

. .  

. .  

2 . a  

0.08 

0.37 

0.32 

0.50 



. .  
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Pa r t  2.a. . CY 75 Airborne Plutonium Releasek - continued 

Source 

, TA-21-5 (530) 

TA-21-5 (530 Hood) 

TA-21-150 

TA-21-324 

TA-35-7 (SE) 

TA-35-7 (NE.C-) 

TA-35-7 (NE) 

. TA-35-7 (SE.C.) 

... TA-35-7 (S) 

. 4. . 

. . .  . TA-43-1 (E-10) 

TA-43-1 (FE-11) 

TA-43-1 (FE-12) , 

TA-43-1 (FE-14, 16, 17) 

TA-43-1 (FE-24) 

TA-48-1 (N) 

' 'I 
; s  

TA-43-1 (FE-9) 
ji 
, .: 
! '  

TA-48-1 (Core) 

TA-48-1 (Alpha) 

TA-50-1 (NE) 

TA-50-1 (SE) 

TA-50-1 (S) 

Nucl ides 

Pu-239 

Pu-239 

Pu-238 8 239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

PU-239 , 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Release Data 
Gross 

Volume (M3) 

0.72 E+8 

0.21 E+8 

2.83 E+8 

2.02 E+8 

0.43 E+8 

1.87 E+8 

0.48 E+8 

0.40 E+8 

1.67 E+8 

1.77 E+8 

1.47 Et8 

2.61 E+8 

. 2.58 E+8 

1.82 E+8 

0.05 E+8 

7.40 E+8 

6.98 E+8 

0.22 E+8 

3.70 E+8 

5.73 E+8 

0.44 E+8 

Ave. Conc. 
( v C i  /ml ) 

5.21 E-14 

5.11 E-14 

0.17 E-14 

0.23 E-14 

0.17 E-14 

2.29 E-14 

2.50 E-14 

0.03 E-14 

0.21 E-14 

0.50 E-14 

0.19 E-14 

0.10 E-14 

0.05 E-14 

0.05 E-14 

Total 
A c t i v i t y  ( " C i )  ~ 

3.75 

1.07 

0.48 

0.46 

0.07 

4.28 

1.20 

0.01 

0.35 

0.88 

0.28 

0.26 

0.13 

0.09 

. .  . .  . .  

. .  

, < . .  . 

_ .  .: .. . .  
- _ .  

. .  

. . .  

0.03 E-14 .<0.01 

1.07 E-14 7.92 

0.62 E-14 4.33 

0.05 E-14 ... 0 .  01 

0.29 E-14 1.07 

0.45 E-14 2.58 

1.05 E-14 0.46 

TOTAL RELEASED 246 V C i  



Par t  2.b. CY 75 Plutonium Releases Grsater than ? x ; i C i / m l  a t  Stack 

Ave. Conc. '75 Release 
. , Location Nuclides (uCi/ml) ( 9 C i )  

' ' TA-3-29 Wg. 3(S) Pu-238 8 239 31.9 E-14 209 

... .. 
. .  

.:.. .. i. . .... :: : 
~..? , ,-. 
' ..:., .. .:' . .! : :.:,: . 
+>:$ a ...- . 
:l. ! . 

.i.: .. 
.;;, . , '.... 

. .  .. . . .  
.... : 

:. 
i: . .  . .  

. .  

. .  

!. _ '  . .  



Par t  3. CY 75 Airborne Uranium Releases 

Relzase Data 

Source 
Ave- Conc. Total 

Nuclides Volume (M3) (:Cf/ml) A c t i v i t y  (pCi) 

TA-3-29 Wg. 3(N) U-235 & 238 5.94 E+8 3.10 E-14 18.4 

TA-3-29 Wg. 4(S) ' U-235 & 238 4.61 E+8 5.99 E-14 27.6 

TA-3-29 Wg. 4(N) U-235 & 238 6.22 E+8 1-83 E-14 11.2 
. .  

TA-3-29 Wg. 3 FE-22 U-238 & 235 0.39 E+8 0.35 E-14 0.14 

:. . TA-3-29 Wg. 4 FE-26 U-238 & 235 . 0.49 E+8 0-Da E-14 '0.04 
. .  

TA-3-29 Wg. 4 FE-27 U-238 & 235 0.37 E+8 0.23 E-14 0.09 

..  TA-3-35 (W) U-235 2.42 E+8 2.01 E-14 . 4.9 

: . TA-3-66 (NW) U-238 3.98 E+8 2.95 E-14 11 .? 
1. :. 

1 :. 
I z 

: TA-3-66 (NE) U-235 & 238 5.67 E+8 0.11 E-14 0.62 

I .  TA-3-66 (SE) U-235 8.01 E+8 0.1% E-14 1.12 1 ,:: 
'1 TA-3-66 (N) U-238 5.06 E+8 21.5 E-14 109 

. . - TA-3-66 (NW Corner) u-w a35 0.12 E+8 5.95 E-14 11.71 . .  
TA-3-66 (WC) U-238 0.34 E+8 3.21 2-14 1.09 , 

TA-3-102 U-235 & 238 1.62 E 4  3.03 E-14 4.10 

TA-3-141 (N) U-238 2.05 E+8 0.02 E-14 0.04 

TA-3-1 41 (nu) 
' . TA-3-141 (SW) 

TA-21-3 (S) 

TA-21-3 ( Incin.)  

TA-21-4 (S) 

TA-21-155 (NE) 

TA-21-155 (NW) 

TA-21-155 (SE) 

TA-21-155 (SW) 

U-238 

U-238 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

2.76 E+8 

4.44 E+8 

2.15 E+8 

0.09 E+8 

2.99 Ei8 

0.57 E+8 

0.44 E+8 

0.46 E+a 

0.59 E+8 

0.99 E-14 

0.17 E-14 

301.0 E-14 

19.7 E-14 

14.4 E-14 

3.€3 E-14 

34.E E-14 

25.5 E-14 

0.53 E-14 

2.48 

0.75 

647 

1.77 

43 

2.05 

15.2 

11.9 

0.29 



Par t  3. CY 75 Airborne Uranium Releases - continued 

Release Data 
Gross h e .  Conc. Total 

Source Nuclides Volume (M3) (uCi/rnl) A c t i v i t y  (di) 

TA-46-31 (N) U-238 0.01 E+8 1.27 E-14 0.01 

. .  
TA-46-31 (S) U-238 0.091 E+8 2.50 E-14 0.23 

TA-46-31 (SW) U-235 ' 0.09 E48 3.03 E-14 0.27 . .  
TA-46-31 (W)  ' u-238 0.001 E+8 0.07 E-14 co.01 

. ,.TA-48-1 (S) U-235 8.9 E+8 ' 0.38 E-14 3.38 

. .  ._. 
I . ;  TA-48-1 (Hot Cel l  ) U-235 0.71 E+8 0.09 E-14 0.06 

. . . .  . .  .. . i  

. ..-. .. 

TOTAL RELEASE0 919 pCi ' . .  '/'. 
* <  .r . . :  

.. . . :. . .  
I' 1. 
I. : 
*' . 1; 
I '  

.. 
8 . .  

, .  
.. 

.. . .  . .  
. . .  . .  .: . . 

... . 



Par t  4. CY 75 Airborne Mixed Fission Product Releases 

Source 

Release Oata 
Gross Ave. Conc. Total 

Volume (n3) (uCi/ml) Activity (uCi) 

TA-3-29 (Wg. 9) 26.3 E+8 0.07 E-12 184 

TA-21-4 (Hot Cell) 0.48 E+8 0.03 E-12 1.44 

TA-48-1 (S)  8.9 E+8 0.09 E-12 80.1. 

TA-48-1 (N) 7.4 E+8 0.45 E-12 33 3 
.. 

. 0.71 .. ..:. . . . .  TA-48-1 (Hot Cell) 0.71 E+8 0.01 E-12 .: .. . .. . . .  . .-.,: . 
.. "TA-48-1 (Core Wg.) 7.0 E+8 .. O.'W E-12 308 

. .  . .  . .  . .  . .  
.. . .  TA-48-1 (Alpha Wg.) 0.22 E+8 0.01 E-12 0.22 

:.: TA-50-1 (SE) 5.7 E+8 0.04 E-12 22. a 

. .  
. .. . ... .. : . ,. . 
':':: TA-50-1 (NE) 3.7 E+8 0.05 E-12 18.5 
. .  . .  _. . 
7.- i 
I... , :< 
I j TA-50-1 (5) 0.44 E+8 0.02 E-12 0.88 
; ' ?  

I '  TOTAL RELEASE0 950 d i  

. .. 

Part  5. CY 75 Airborne T r i t i u m  Releases 

Source 

TA-3- 16 

TA-9-21 (E) 

Release Oata 
Gross Ave. Conc. Total 

Volume (M3) (UCi Iml 1 Activity (UCi) 

.. 

unknown unknown 

0.24 E+9 0 

22 E+6 

0 

0.11 E+8 0 0 TA-21-5 (SR) 

TA-21-209 

TA-33-86 

... 
. .  2.14 E+8 1.43 E-6 306 Et6 

0.94 E+8 37 E-6 3478 E+6 

1.33 E+8 18 E-6 2394 E+i TA-35-2 (S)  

TOTAL RELEASED 6200 Et5 u C i  



.. 

P a r t  6. CY 75 Miscellaneous Releases 

Source 

TA-2-9 Omega 

TA-3-29 (Wg. 9) 

TA-43-1 (FE-9) 

' Til-43-1 ( A-1 0) 

TA-43-1 (E-11) 

TA-43-1 (FE-12) 

TA-43-1 (FE-14. 16 & 17) 

. .  

-./ TA-43-1 (FE-24) 

: ! -. TA-53-1 (D Wing) 
. .  
4; 
? :. TA-3-66 (FE-13) 

!. !' 
. .  
.'I 

T.1-3-66 (FE-26 & 27) - .: 

Nuclides 

Ar-41 

1-1 31 

P-32 

P-32 

P-32 

P-32 

P-32 

P-32 

MAP 

Th-234 

Th-234 

Release Data 
Gross Ave. Conc. Total  

Released ( V C i )  

0.13 E+8 

26.26 E+8 

. 1.77 E+8 

1.47 E+R 

2.61 E+8 

2.58 E+8 

1.82 E+8 

0.04. E+8 

1.67 E+3 

2.27 E+8 

4.21 E+6 

( d i / m l )  

18.23 E-6 

51 -70 E-14. 

4.52 E-14 

3.21) E-14. 

5;64 E-14 

5.99 E-14 

3.48 E-14 

1.14 E-14 

3.30 E-14 

2.88 E-11 

5.78 E-12 

I 

237 E+6 

1358 . .  

8.0 

4.84 . ' . '. 
14.7 

15.2 . .  
. .  

:.. .. 6.3 

0.05 . .  
.. 

< 0.01 

65 38 

24.3 
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Al lACH.KNT I1 

1975 CONTROL CODES AFiD REFERENCE LOCATION IDEYT. FORM AEC 789T REPORT 

ALDEA - 009 - 0'31 

*ALDE7 - Dl6 - 091 

ALDEB - 029 - 031 

ALDES - 029 - 002 

ALDEB - 029 - 003 

ALDE3.- 029 - 004 

ALDEB - 029 - 005 

ALDEB - 029 - 006 

ALDEB - 029 - 007 

. . '  ALDES - 029 - 008 

ALDEB - 029 - 009 

ALDEB - 029 - 010 

ALDEB - 029 - 011 

*ALDEB - 02G - 012 

*ALDEB - 029 - 013 

*ALDEB - 029 - 014 

*ALDEB - 029 - 015 

*ALDEB - 029 - 016 

*ALDEB - 029 - 017 

*ALDEB - 0211 - 018 

. .: 

: .  
. .  
I .. 

*ALDEB - 029 - 0 i9  

*ALDEB - 029 - 020 
*ALDEB - 029 - 021 

ALDE2 - 035 - 001 

ALDE3 - 066 - 001 

ALDE3 - 066 - 332 

Narrat ive Descr ipt ion 

Omega Stack, TA-2-9 

Van De Graaff, TA-2-16 

Soilth Stack, Wing 2, TA-3-29 

North Stack, Wing 2, TA-3-29 

South Stack, Wing 3, TA-3-29 

Not th  Stack, Wing 3, TA-3-29 

South Stack, Ving 4. TA-3-29 

North Stack,':Wing 4, TA-3-29 

South Stack, Wing 5, TA-3-29 

North Stack, Wing 5, TA-3-29 

South Stack, Wing 7, TA-3-29 

North Stack, Wing 7, TA-3-29 

Wing 9 Stack, TA-3-29 

FE-17, TA-3-29, South Off ices, Wg. 2. Room A i r  

FE-18, TA-3-29. Xorth Off ices, Wg. 2, Room A i r  

FE-21, TA-3-29, South Off ices, Wg. 3, Room A i r  

FE-22, TA-3-29, blorth Of f ices,  Wg. 3, Room A i r  

FE-26. TA-3-29, North Off ices, Wg. 4, Room A i r  

FE-27, TA-3-29, South Off ices, Wg. 4, Room A i r  

FE-30, TA-3-29, North Off ices, Wg. 5, Room A i r  

FE-31. TA-3-29, Sosth Off ices, Wg. 5, Eoom A i r  

Fe-34, TA-3-29, Sosth Offices. Wg. 7, Room A i r  

FE-35, TA-3-29, North Off ices, Wg. 7, Room A i r  

West Stack, TA-3-35 

FIW Stack, TA-3-66 

NE Stack, TA-3-65 



. .  . 
. .  -2- 

ALDE3 - 066 - 003 

ALDE3 - 066 - 004 

ALDE3 - 066 - 005 

ALDE3 - 066 - 036 

ALDE4 - 102 - 001 

ALOE5 - 141 - 001 

ALOE5 - 141 - 002 

ALDE5 - 141 - 003 

ALDED - 021 - DO1 

ALDE6 -' 002 - 001 

ALDE6 - 002 - 002 

ALDE6 - 003 - 001 

' ALDE6 - 003 - 002 

, ' ALDE6 - 003 - 003 

ALDE5 - 004 - 001 

ALDE6 - 004 - 002 

ALDE6 - 004 - 003 

ALDE6 - 003 - 004 

ALDE6 - 005 - 001 

ALOE6 - 005 - 002 

ALDE6 - 005 - 003 

ALDE6 - 005 - 004 

ALOE6 - 005 - 005 

ALDE6 - 150 - 001 

ALDE6 - 155 - 001 

ACDE6 - 155 - 002 

ALDE6 - 155 - 003 

ALDE6 - 155 - 004 

: .  

SE Stack, TA-3-66 

North Stack, TA-3-56 

West Central Stack, TA-3-65 

NW Corner Stack, TA-3-66 

b i n  Stack, TA-3-102 

North Stack, TA-3-141 

NW Stack, TA-3-141 

SW Stack, TA-3-141 

East Stack, TA-9-21 

East Stack, Bldg. 2, TA-21. Rn. A i r  

West Stack, Bldg. 2. TA-21, Rm. A i r  

East Stack, Bldg. 3, TA-21. Rm. A i r  

West Stack, 'Bldq. 3, TA-21, Pm. A i r  

Main Stack, Bldg. 3, TA-21 

Room A i r  Stack, Bldg. 4, TA-21 

Hot Cel l  Stack, 31dg. 4, TA-21 

South Stack, Bldg. 4, TA-21 

Inc inerator  Stack, Bldg. 3, T4-21 

E a s t  Stack, Bldg. 5, TA-21, En. A i r  

West Stack, Bldg. 5, TA-21. Rm. A i r .  

South Stack, Bldg. 5, TA-21, SR 

Bui ld ing  5, TA-21, Rm. 530 A i r  

Bu i ld ing  5. TA-21, Rm. 530, Hood Exhaust 

Bldg. 150 Stack, TA-21, Rm. A i r  

NE Stack, Bldg. 155, TA-21 

NW Stack, Bldg. 155, TA-21 

SE Stack, Bldg. 155, TA-21 

SV Stack, Pldg. 155, TA-21 



-3-. . 

*ALOE6 - 209 - DO1 

. ALDE6 - 324 - 001 

ALDEK - 286 - 001 

ALDEL - 002 - 001 

ALDii - 3G7 - 001 

ALDEL - 907 - 002 

ALDEL - 107 - '003 

. ALDEL - 907 - 004 

ALDEL - 007 - 005 

ALDEP - 001 - 001 

ALDEP - 001 - 002 

' 'ALDEP - 301 - 003 

' ALDEP - 301 - 004 

ALDEP - 'I01 - 005 

ALDEP - 301 - 006 

ALDEQ - 331 - 001 

ALDEQ - 331 - 002 

ALDEQ - 031 - 003 
*ALOEQ - 931 - 004 

ALDER - 201 - 001 

ALDER - 001 - 002 

ALDER - -391 - OD3 

ALDER - 291 - 004 

ALDER - 301 - 005 

ALDET - 301 - 001 

ALDET - 201 - 002 

. ALDET - ,101 - 003 

ALDEW - ,353 - 001 

Bu i ld ing  209 Stack, TA-21 

Bldg. 324 Process Exhaust, TA-21 
(Bui ld ing 324 Stack, TA-21) 

TA-33-86 Stack 

South Stack, TA-35-2 

NE Stack, TA-35-7 

SE Stack, TA-35-7 

NE Central Stack, TA-35-7 

SE Central Stack, TA-35-7 

South Stack, TA-35-7 

FE-9, TA-43-1 

FE-10, TA-43-1 

FE-11, TA-43-1 ' 

FE-12, TA-43-1 

FE-14 & 16. TA-43-1 

FE-24, TA-43-1 

North Stack, TA-46-31 

'South Stack, TA-43-31 ' 

SW Stack, TA-46-31 

West Stack, TA-46-31 

South Stack, TA-48-1 

North Stack, TA-48-1 

Hot C e l l  Stack, TA-48-1 

Core Wing Stack, TA-48-1 

Alpha Sing Stack, TA-48-1 

NE 'Stack, TA-50-1 

SE Stack, TA-50-1 

South Stack, T4-50-1 

D Wing, TA-53-1 

q!ew L i r x r n e  E f f l uen t  Release Point  
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,>[AIL STOP 692 
REFER TD: H-1T-4178 

UNIVERSITY OF CALIFORNIA Rwiewed/Lab Counsel 
LOS ALAMOS SCLENTIFLC LABORATORY 

(CoKraAcr W.7405-ENG-36 1 
P. 0. Box 1663 

Lo. Auuor. NKW MEXICO 87544 

February 6, 1975 

Mr. John D. Stewart, Director 
Operations Support Division 
U. S. Energy Research and 

P. 0. Box 14100 
Las Vegas, Nevada 89114 

EFFLUENT DATA SHEETS (FORM. 7898) 

As requested in your letter of January 30, 1975, attached is an 
original and one copy of the Effluent and Onsite Discharge Data 
Sheet (Form 789H) for the U S L ,  NTS.operations during CY-1974; 
the, conventions used in Section 0 a r e  indentical to that used in 
previous years with the following effluent release/onsite discharges 
point identity ser ia l  designation: . 

Development Administration 

010 CNC-11 Core facility drain (active from CY-1973) 
011 Post Shot yard drain (active from CY-1973) 
012 U3HY Post Shot Drilling Rig 
013 U3JI Post Shot Drilling Rig 
014 U3JY Post Shot Drilling Rig 
015 U6A Location 
016 U3HP Post Shot Drilling Rig 
017 U7AC Post Shot Drilling Rig 
018 U3JL Post  Shot Drilling Rig (drilling) 

. 019 U3JL Post Shot Drilling Rig (cementing) 

Several comments a r e  made: 

1) There is an e r r o r  in the instructions (reverse  side) Section 2, 3 
Card: Column 41-49; . 00515 should be reported a s  5.15 E-03 
NOT 5.105 E-03. 

2) As per general instructions, Section 1 is not repeated for the two 
effluent re lease points reported in previous calendar years. 

AN EQUAL OPPORTUNITY EMPLOYER 



T O  John D. Stewart 
Xi-1T-4178 

-2- 

LOS ALAMOS SCIENTIFIC LABORATORY 
UNIVLRSI IV  OF CALWORNIA 

LOO ALAYOC. NTW MTXICO 07144 

DATE: February 6.  1975 

3) Since the RCC for Xenon is based on total submersion (ERDA-HQ . 
0524). column 51, card 4 has been left blank in reporting xenon 
effluent. 

4) We report volumes and amounts to only two significant figures a s  
an  indication of the limits of our measurement techniques; we 
continue to object to the insertion of trailing zeros and calculations 
carried out to ten significant figures a s  reported in CY-1973. 

Either Dick Smale o r  John Haynie can answer any questions you might 
have concerning the technical preparation of the report. 

J.ED:RFS:jm 

. Enck a / s  

e r  
c , r o u p  Leader, H-1 

xc: H-1 NTS w/encl. 
ED-5 wlencl. 
R. B. Bradshaw/T. T. Scolman, J-DO w/encl. 



LO5 ALAMOS SCIENTIFIC LABORATORY 
UNlVERSlTV OF CALIFORNIA 

i LOS ALAMOS. NEW MEXICO 
i 

OFFICE M E M O R A N D U M  I 
i 

TO : La?lar J. Johnson DATE February 17, 1977 

FROM : 

RELEASE SUMMARY 

SYMBOL : H-1-77-55 

MAIL STOP: 6 9 2 

A summary of CY-76 radioactive airborne effluent 
releases is attached for your information. Also 
find completed CY-76 FORM ERDA-789Ts for your 
review and transmittal to ERDA, and a listing of 
789T control codes and reference identification. 
data for 1976. 
points were added during CY-16: 

The following new sampling/release 

' ALDER-0 0 1-0 0 6 FE-54, TA-48-1 
ALDEW-05 3-002 FE-3, TA-53 
ALDEW-053-003 NORTH STACK, TA-53 
ALDE8-034-001 FE-52, TA-3-34 

. . .  . .  
JED: WFR: jm 

Attachments: 
1 - CY76 Summary 
11 - 789T codes + ref. location ident. 
I11 - CY76 789Ts 
Xc: Carl IJ. Buckland, H-1 w/attach I 

Jerry Miller, H-1 w/attach I 
John Gallimore, H-1 w/attach I 
Richard F. Smale, H-1 w/attach I 
Ronald Stafford,'H-1 w/attach I 
George Wenz H-1 w/attach I 
H-1 789T File w/attach I (WFR) 
H-1 Nuclide Inventory File w/attach I (GO) 



ATTACHMENT I 

. LASL FACILITY RADIOACTIVE 

AIRBORNE EFFLUENT RELEASE SUMMARY 

FOR CY 76 

Prepared By: 

Date: February 14. 1977 . 



AIRBORNE EFFLUENT RELEASE SUMMARY 

CY 76 

CONTENTS 

Part Description 

1. Total  Release Sumnary by Nuclide 

2. Plutonium Releases by F a c i l l t y  

3. Uranium Releases by F a c i l i t y  

4. 

5. T r i t i u m  Releases by F a c i l i t y  

.6: : Miscellaneous Releases by F a c i l i t y  

Mixed Fission Product Releases by F a c i l i t y  

. . .  

. .  



.. . 

Part 1. Total Release Summary by Nuclides f o r  CY76 

Nuclide( s) 

Pu-238 & 239 

Total Act iv i ty  Released ( C i )  

.000068 

U-233, 235 & 238 .001346 

Mixed Fission Products .001674 

H-3 3401* 

Ar-41 339 

1-131 .000300 

P-32 .000073 

Th-234 .002531 

Mixed Activation Products .589!l. 

*Does not  include 22,000 C i  accidentally released a t  TA-3-34 on 7-15-76. 



.. . 

P a r t  2.a. CY 76 Airborne Plutonium Releases 

Source 

TA-3-29 Wg. 2(S) 

TA-3-29 Wg. 2(N) 

TA-3-29 Wg. 3(S) 

TA-3-29 Wg. 5(S) 

TA-3-29 Wg. 5(N) 

TA-3-29 Wg. 7(S) 

TA-3-20 Wg. 7(N) 

TA-3-29 Wg. 9 

TA-3-29. Wg. '2 FE-17 

TA-3-29 Wg. 2 FE-18 

TA-3-29 Wg. 3 FE-21 

TA-3-29 Wg.% FE-30 

TA-3-29 Wg. 5 FE-31 

TA-3-29 Wg. 7 FE-34 

TA-3-29 Wg. 7,FE-35 

TA-21-2 (E) 

TA-21-2 (W) 

TA-21-3 (E) 

TA-21-3 ( W )  

TA-21-4 

TA-21-4.Hot Cel l  

TA-21-5 (E) 

TA-21-5 (W)  

TA-21-5 (SR) 

Nuclides 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 h 239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Release Data 

Gross 
Volume (M3) 

3.516 :E+8 

8.592 E+8 

6.678 E+8 

8.403 E+8 

4.173 E+8 

4.287 E+8 

4.730 E+8 

2.677 E+9 

1.066 E+8 

2.108 E+8 

1.577 E+8 

2.055 :E+8 

2.020 E+8. 

2.073 E+8 

2.097 E+8 

3.074 E+8 

3.392 Et8 

1.61 7' E+8 

2.690 E+8 

2.279 E+8 

3.790 E+7 

3.816 E+8 

3.008 E+8 

1.815 E+7 

Ave. Conc. 
(vci /m1) 

1 A20 E-16 

5.575 E-16 

4.188 E-14 

1.598 E-1 5 

'1.222 E-16 

4.992 E-16 

2.114 E-16 

3.043 E-15 

3.752 E-15 

3.321 E-16 

1.357 E-15 

4.818 E-16 

3.564 E-16 

5.403 E-16 

7.439 E-16 

2.557 E-15 

2.6rJ3 E-15 

4.923 E-15 

2.093 E-14 

1.957 E-15 

4.723 E-15 

1.698 E-15 

1.705 E-15 

1.063 E-14 

Total 

. 0.064 

A c t i v i t y  (uCi) . 
.. 

0.479 ' 

. .  

27.970 
. .  1.343 ' 

0.051 

0.214 

0,100 

8.147 

0.400 

. 0.070 

0.214 

0 ;os9 

0.072 

0.112 

0.156 .. 

0.786 

0.883 

0.796 

5.630 

0.446 

0.1 79 

0.648 

0.513 

0.193 



Part  2.a. CY 76 Airborne Plutonium Releases - continued 

Release Data 

Source 

TA-21-5 (530) 

TA-21-5 (530 Hood) 

TA- 21 - 1 50 

TA-21-324 

TA-35-7 (SE) 

TA-35-7 (NE.C.) 

TA-35-7 (NE) 

TA-35-7 (SE.C.) 

TA-35-7 (S) 

TA-43-1 (FE-9) 

TA-43-1 (FE-10) 

TA-43-1 (FE-11) 

' TA-43-1 (FE-12) 

. TA-43-1 (FE-14, 16, 17) 

TA-43-1 (FE-24) 

TA-48-1 (FE-54) 

TA-48-1 (Core) 

TA-48-1 (Alpha) 

TA-50-1 (NE) 

TA-50-1 (SE) 

TA-50-1 (5) 

Nuclides 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

PU-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 h 239 

Pu-239 

Pu-239 

PU-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Gross 
Volume (M3) 

4.611 E+7 

2.160 E+7 

2.862 E+8 

1.948 Et8 

5.115 E+7 

1.935 E+8 

5.737 E+7 

4.267 E+7 

1.276 E+8 

1.789 E+8 

1.084 E+8 

2.690 E+8 

2.597 E+8 

1.082 E+8 

2.530 Et6 

1.080 Et8 

7.394 E+8 

3.723 E+7 

3.564 E+8 

6.360 Et8 

4.717 Et7 

. .  

Ave. Conc. 
!uCi/ml) 

4.728 E-15 

6.019 Ek15 

4.759 EA15 

1.910 E-15 

1.662 EA15 

1.964 E-15 

2.552 EA14 

5.390 E-16 

3.292 E-15 

1.006 E-15 

5.896. E-1 4 

8.364 E-16 

7.817 E-16 

6.682 E-15 

3.953 E-16 

8.704 E-16 

6&8 E-15 

6.715 E-16 

1.111 E-15 

6.651 E-16 

6.000 E-15 

TOTAL RELEASED 

Total 
A c t i v i t y  (pCi), 

0.218 

0.130 

1.362 

0.372 

0.085 ' ' 

. .  

. .  
. . . - - .  - i  . .  

0.380' . . .  

1.464 

0.023 

0.420 

0.1 80 

6.391 

0.225 

0.203 

0.723 

0.001 

' 0.094 

4.901 

0.025 

0.396 

0.423 

.0.283 . 

. .. 

~~ 

68 pCi 



. J' 

Part  3. CY 76 Airborne Uranium Releases 

Source 

TA-3-29 Wg. 3(N) 

TA-3-29 Wg. 4(S) 

TA-3-29 Wg. 4(N) 

TA-3-29 Ng. 3 FE-22 

TA-3-29 Wg. 4 FE-26 

TA-3-29 Wg. 4 FE-27 

TA-3-35 (W)  

TA-3-66 (NW) 

TA-3-66 (NE) 

TA-3-66 (SE) 

TA-3-66 (N) 

TA-3-66 (NW Corner) 

TA-3-66 (WC) 

'.TA- 3 -1 02 

' TA-3-141 (N) 

TA-3-141 (NW) 

TA-3-141 (SW) 

TA-21-3 (S) 

' TA-21-3 (Incin.) 

TA-21-4 (S) 

TA-21-155 (NE) 

TA-21-155 (NM) 

TA-21-155 (SE) 

TA-21-155 (SW) 

Nuclides 

U-235 h 238 

U-235 & 238 

U-235 h 238 

U-238 & 235 

U-238 h 235 

U-238 & 235 

U-235 

U-238 

U-235 h 238 

U-235 

U-238 

U-238 

U-238 

U-235 h 238 

U-235 h 238 

U-235 h 238 

U-235 h 238 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

Release Data 

Volume (M') 

5.737 E+8 

4.518 E+8 

6.294 E+8 

1.293 E+8 

1.617 E+8 

1.225 E+8 

2.398 E+8 

2.332 E+8 

5.433 E+8 

7.990 E+8 

5.009 E+8 

9.288 E+6 

2.981 E+7 

9.023 E+7 

2.107 Et8 

2.809 E t 8  

4.479 E+8 

2.828 Et8 

8.838 E+6 

3.180 Et8 

3.591 E+7 

2.822 Et7 

3.419 Et7 

6.095 Et7 

Ave. Conc. 
(uCi/ml) 

2;336 E-14 

3.292 E-14 

1.532 E-14 

8.778 E-15 

8.782 E-16 

6.678 E-15 

7.920 E-14 

5.138 E-14 

9.709 E-15 

8.512 E-15 

5.370 E-13 

1.737 E-14 

4.495 E-14 

3.897 E-14 

1.448 E-15 

1.449 E-14 

3.503 E-15 

2.560 E-12 

2.565 E-13 

4.465 E-13 

2.662 E-14 

3.260 E-15 

1.974 E-14 

4.512 E-15 

Total 
A c t i v i t y  (uCi) 

.. 
13.399 

14.873 

9 -645 

1.135 . 

0.142 

0.818 

18.992 

11.981 

5;275 ' 

6.801 

269 

0.i66 

1.340 

3.516. 

0.305 

4.069 

1.569 

724 

2.267 . - 
142 

0 -956 

0.092 

0.675 

0.275 



. .  

P a r t  3. CY 76 Airborne Uranium Releases - continued 

Release Data 

Source 
Gross Ave. Conc. . Total 

Nuclides Volume (M') ( vC i /m l )  A c t i v i t y  (vCi) 
.. 

TA-46-31 (N) U-238 5.814 E+5 0 0.000 ' 

TA-46-31 (S) U-238 1.138 E+7 8.787 ~ - 1 6  0.010 . .  

. .  0.300 
. . . . ,. . . . . 

TA-46-31 (SW) U-235 8.122 E+6 3.694 E-14 
. ..  

. . .  
. _. TA-46-31 (W) u-238 5.814 E+5 0 .  0.000 . 

TA-48-1 (S) u-235 8.997 E+8 4.115 E-15 3.702 

TA-48-1 (Hot Ce l l )  . U-235 ' 5.989 E+7 3.573 E-15 0.214 

TA-48-1 (N) U-235 7.818 E+8 1.381 E-13 1 08 

TOTAL RELEASED 1346 uCi 

. .  
.. 



. .  

Par t  4. CY 76 Airborne Mixed F iss ion Product Releases 

Release Data 

Source 

TA-3-29 (Wg. 9) 

TA-21-4 (Hot Ce l l )  

TA-48-1 (S) 

TA-48-1 (N) 

TA-48-1 (Hot Ce l l )  

TA-48-1 (Core Hg . ) 
TA-48-1 (Alpha Wg.) 

TA-48-1 (NE) 

TA-50-1 (NE) 

TA-50-1 (SE) 

TA-50-1 (S) 

Gross 
Volume ( M 3 1  

2.677 E+9 

3.790 E+7 

' 8.997 E+8 

7.818 E t 8  

5.989 E+7 

7.394 E+8 

3.723 Et7 

1.080 E+8 

3.564 E+8 

6.360 E+8 

4.717 E+7 

Ave. Conc. 
( p C i / m l )  

1.550 E-13 

1.451 E-14 

1.656 E-13 

2.008 E-13 

2.557 E-13 

1.225 E-1 2 

7.252 E-15 

2.951 E-14 

1.917 E-14 

3.145 E-14 

1.376 E-14 

TOTAL RELEASED 

Total 
. A c t i v i t y  (Zir 

415 

. . .  
0.550 ' 

. .  

. .  
149 

157 
_. . , 

15.315 

906 

0.270 

3.187 

6 .E33 

20 

0.649 

1674 pCi 

Par t  5. CY 76 Airborne T r i t i u m  Releases 

Release Data 

Source 

TA-3-16 
, ' 

. .  TA-9-21 (E) 

TA-21-5 (SR) 

TA-21-209 

TA- 33-86 

TA-35-2 (S) 

TA-53 (N) 

Gross Ave. Conc. Total  
Volume (M3) ( v 3 / m l )  A c t i v i t y  (VC i  ) 

. unknown ' 0 0 

2.400 E+7 5.384 E-6 1.292 E+8 

1.815 E+7 1.132 E-8 , 2.054 Et5 ' 

2.107 E+8 4.499 E-7 . 9.480 E+7 

9.319 E+7 1.448 E-5 . 1.349 E+9 

. 1.193 E+8 1.389 E-5 1.657 E+9 ' ' 

2.365 E+6 7.235 E 4  1.711 E+8 

TOTAL RELEASED ' 3.401 Et9 



.. . .  . . . .  

Par t  6. CY 76 Miscellaneous Releases 

Release Data 
~~ ~ _ _ _ _ _  ~~~~ ~~ 

Gross Ave. Conc. Total 
Source Nuclides Volume (n') (uci/ml) Released (W) 

TA-2-9 Omega Ar-41 1.325 E+7 .2.569 E-5 .3.392 E+8 

TA-3-29 (Wg. 9) 1-131 2.677 E+9 1.121 E-13 300 

. .  'TA-43-1 (FE-9) P-32 1.789 E+8 6;623 E-14 11.849 . .  
. .  . . .  

TA-43-1 (FE-10) P-32 1.084 E+8 4.556 E-14 . 4.939 

TA-43-1 (FE-11) P-32 2.690 Et8 6.276 E-14 16.883 

TA-43-1 (FE-12) P-32 2.597 E+8 4.943 E-14 12.836 . 

TA-43-1 (FE-14, 16 E 17) P-32 1 -802 E+8 1.487 E-13 26.800 

TA-43-1 (FE-24) P-32 2 5 3 0  Et6 7.546 E-14 0.191 

' TA-53-1 (0 Wing) MAP 2.174 Et8 0 0 .ooo 

. .  
2.158 E+8 2.729 E-5 5.890 E+9 C 4 1  , N-13 

0-15 irnw TA-53 (FE-3) 

TA-3-66 (FE-13) Th-234 5.009 E+8, 4.893 E-12 2451 

TA-3-66 (FE-26 & 27) Th-234 ' '9.288 E+6 8.613 E-12 80 . 



I 
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LO5 AUMOS SCIENTIFIC LABOAAiORY 
UNlVERSlTV OF CALIFORNIA 

LOS ALAM05. NEW YEX!CO 0754. 

OFFICE MEMORANDUM 
To : LaNar J. Johnson, H-8 Group Leader, MS-490 DATE. February 8, 1978 

R '=Lab coun~d 
. FROM : Jerome 

SUBJECT : CY-77 RADIOACTIVE AIRBORNE EFFLUENT RELEASE SUMWRY 

SYMBOL : H-1-78-61 

MAIL STOP: 401 

A summary o f  
f o r  your Information. Also f i n d  completed CY-77 FORM AEC-789Ts f o r  
your review and t ransmi t ta l  t o  DOE. A l i s t i n g  o f  7897 cont ro l  codes 
and reference i d e n t i f i c a t i o n  data f o r  1977 i s  attached, and the 
fo l low ing  new sampling/release points  were added dur ing CY-77: 

rad ioac t ive  airborne e f f l u e n t  releases i s  attached 

ALDEW-053-004 SOUTH STACK, TA-53 
ALDE9-054-001 WIN STACK, TA-54 

The fo l low ing  sampling/release points  were terminated dur ing CY-77: 

ALDE6-155-001 
- ALDE6-155-002 

ALDE6-155-003 
ALDE6-155-004 
ALDEQ-031-001 
ALDEQ-031-002 
ALDEQ-031-003 
ALDEQ-031-004 

NORTHEAST STACK, TA-21 
NORTHMEST STACK, TA-21 
SOUTHEAST STACK, TA-21 
SOUTHWEST STACK, TA-21 
NORTH STACK, TA-46 
SOUTH STACK, TA-46 
SOUTHWEST STACK, TA-46 
WEST STACK, TA-46 

JED:WFR:ed 

Attachments: 
I - CY77 Summarv 
I1 - 789T Codes Ref. Location Ident. 
111 - CY77 789Ts 

Xc: C a r l  W. Buckland, H-1 w/attach I . 
Jer ry  M i l l e r ,  H-1 w/attach 1 
John Gallimore. H-1 w/attach I 
Richard F. Smale, H-1 w/attach I 
Ronald Stafford, H-1 w/attach I 
Malter  Wenzel, H-1 w/attach I 
Jim Hyder, H-1 w/attach I 
H-1 789T F i l e  w/attach I (WFR) 
H-1 nuc l ide  Inventory F i l e  w/attach I (GO) 



ATTACHMENT I 

LASL FACILITY RADIOACTIVE 

AIRBORNE EFFLUENT RELEASE SUMMARY 

. .. 

FOR CY 77 



AIRBORNE EFFLUENT RELEASE SUMWIRY 

CY 77 

CONTENTS 

- . . .  P a r t  Description . .  . .  

1. 

2. Plutonium Releases by F a c i l i t y  

3. Uranium Releases by F a c i l i t y  

4. 

5. T r i t i u m  Releases by F a c i l i t y  

6. . Miscel laneous Releases by F a c i l i t y  

Tota l  Release Summary by Nuclide 

Mixed Fission Product Releases by F a c i l i t y  



Part 1. Total Release Sumnary by Nuclides for CY 77 . .  

Nuclide(s) 

Pu-238 h 239 \ 

u-233, 235 238 

Total Act lv l ty  Released ( C f )  

.000127 

.000709 . 

Mixed Fission Products .002762 

H-3 38,561, 

Ar-41 

I-131 

P-32 

Th-234 

Mixed Aqtlvation Products 

31 5 

.000088 

.000304 

.005193 

47.650 



P a r t  '2.a. Cy 77'Airborne Plutonium Releases 

Release Oata 

Source 

TA-3-29 Wg. 2(S) FE-15 

TA-3-29 Wg. 2(N) FE-14 

TA-3-29 Wg. 3(S) FE-19 

TA-3-29 Wg. 5(S) FE-28 

TA-3-29 Wg. 5(N) FE-29 

TA-3-29 Wg. 7(S) FE-33 

TA-3-20 Wg. 7(N) FE-32 

TA-3-29 Wg. 9 

TA-3-29 Wg. 2 FE-17 

TA-3-29 Wg. 2 FE-18 

TA-3-29 Wg. 3 FE-21 

TA-3-29 big. 5 FE-30 

TA-3-29 Wg. 5 FE-31 

TA-3-29 Wg. 7 FE-34 

TA-3-29 Wg. 7 FE-35 . 

TA-21-2 (E) 

TA-21-2 (W) 

TA-21-3 (E) 

TA-21-3 (W) 

TA-21-4 

- 

TA-21-4 Hot Cel l  

TA-21-5 (E) 

TA-21-5 (W) 

TA-21-5 (SR) 

Wucl ides 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-238 & ,239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Gross 
Volume (M') 

3.614 E+8 

6.851 E+8 

6.552 E+8 

8.021 E+8 

3.458 E+8 

2.522 E+8 

8.138 E+8 

2.626 E+9 

7.683 E+? 

1.833 E+8 

1.547 E+8 

7.774 E+7 

9.165 E+7 

1.716 E+8 

1.469 E+8 

3.016 Et8 

3.328 E+8 

1.586 Et8 

2.639 Et8 

2.236 E+8 

3.718 E+7 

3.744 E+8 

2.951 E+8 

1.781 E+7 

Ave. Conc. 
(uCi/ml) 

3.345 E-15 

2.157 E-15 

-2.069 E-14 

9.809 E-15 

6.738 E-16 

4.084 E-16 

1.222 E-15 

2.426 E-15 

4.295 E-16 

8.783 E-16 

6.193 E-15 

1.544 E-15 

1.506 E-15 

1.439 E-15 

4.561 E-16 

5.182 E-15 

2.530 E-15 

3.657 E-15 

1.789 E-15 

1.185 E-15 

5.820 E-14 

1.619 E-15: 

4.673 E-15 

1.084 E-14 

Total 
A c t l v i t y  (uCi) 

1.209 

1.478 

13.558 . -  

7 -863 

0.233 

0.103 

0.913 

6.370 

0.033 

0.161 

0.958 

0.120 

0.138 

0.247 

0.057 

1.563 

0.842 

0.580 

0.472 

0.265 

2.164 

0.606 

1.379 

0.193 



Part 2.a. CY 77 Airborne Plutonium Releases - Continued . .  . 

Source 

Release Data 
Gross Ave. Conc. 

Nucl ides Volume (M’) ( UCi /ml  ) 

TA-21-5 (530) Pu-239 4.524 E+7 . 2.073 E-14 

TA-21-5 (530 Hood) Pu-239 2.119 E+7 i i 3 5 o  E-14 

SA-21 -1 50 Pu-238 & 239 2.808 E+8 1.859 E-15 

TA-21-324 

TA-35-7 (SE) FE-7 

TA-35-7 (NE.C.) FE-3 

TA-35-7 (NE) FE-6 

TA-35-7 (SE.C.) FE-8 

TA-35-7 (S) FE-2 

SA-43-1 (FE-9) 

TA-43-1 (FE-10) 

TA-43-1 (FE-11) 

TA-43-1 (FE-12) , 

TA-43-1 (FE-14, 16, 17) 

TA-43-1 (FE-24) 

TA-48-1 (FE-54) 

TA-48-1 (Core) FE-45, 46 

TA-48-1 (Alpha) FE-51 

TA-50-1 (NE) FE-1 

TA-50-1 (SE) FE-2 

TA-50-1 (S) FE-3 

TA-54 (Main Stack) 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-238 & 239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 . 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

Pu-239 

1.911 E+8 

5.018 E+7 

1.898 E+8 

5.629 E+7 

4.186 E+7 

1.252 E+8 

1.755 E+8 

1.063 E+8 

2.639 E+8 

2.548 E+8 

1.768 E+8 

2.483 E+6 

1.147 E+8 

7.254 E+8 

3.653 E+7 

3.497 E+8 

6.240 E+8 

4.628 E+7 

2.484 E+5 

.. . 
9.524 E-16 

2.451 E-15 

1.338 E-15 

4.175 E-15 

1.959 E-15 

9.984 E-16 

2.439 E-15 

2.286 E-15 

1.641 E-15 

1.617 E-15 

1.773 E-14 

1.611 E-15 

2.790 E-16 

1.148 E-14 

5.749 E-16 

1.233 E-14 

2.130 E-15 

1.383 E-12 

1.208 E-14 

Total 
A c t i v i t y  (VCi)  

0.938 

0.286 

0.522 
. .. . .. 

0.182 

0.123 

0.254 

0.235 

0.082 

0.125 

0.428 

0.243 

0.433 

0.412 

3.134 

0.004 

0.032 

8.328 

0.021 . 

4.312 

1.329 

64. 

0.003 

Tota l  Released 127 pCi 



.. 

Par t  3. CY 77 Airborne Uranium Releases 

Source Nuclides 

TA-3-29 Wg. 3(N) FE-20 

TA-3-29 Wg. 4(S) FE-24 

TA-3-29 Wg. 4(N) FE-23 

TA-3-29 Wg. 3 FE-22 

TA-3-29 Wg. 4 FE-26 

TA-3-29 Wg. 4 FE-27 

TA-3-35 ( W )  FE-1 & FE-2 

U-235 & 238 

U-235 & 238 

U-235 k 238 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 

TA-3-66 (NW) FE-7 & FE-8 

TA-3-66 (NE) FE-9 

TA-3-66 (SE) FE-1 

U-238 

U-235 & 238 

& FE-10 U-235 

TA-3-66 (N) FE-13 

TA-3-66 (NW corner) - 
TA-3-66 (WC) FE-24 

TA-3-102 FE-20 

TA-3-141 (N) FE-6 

TA-3-141 (NW) FE-9 

TA-3-141 (SW) FE-10 . 

. TA-21-3 (S) 

TA-21-3 ( Incin.)  

TA-21-4 (S) 

TA-21-155 (NE) 

TA-21-155 (NW) 

TA-21-155 (SE) 

TA-21-155 (SW) 

U-238 

U-238 

U-238 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 & 238 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

U-235 

Gross 
Volume (M3) 

5.269 E+8 

4.433 E+8 

6.175 E+8 

1.269 E+8 

1.586 E+8 

1 -201 E+8 

2.353 E+8 

2.288 E+8 

5.330 E+8 

7.839 E+8 

4.914 E+8 

9.113 E+6 

2.925 E+7 

8.853 E+7 

2.067 E+8 

2.756 E+8 

4.394 E+8 

2.951 E M  

8.671 E+6 

3.120 E+8 

1 .OB4 E+7 

8.520 E+6 

1.032 E+7 

1.840 E+7 

Release Data 

(pc i /ml ) 
Ave. Conc. Total 

2.136 E-14 11.255 

1.612 E-14 7.148 

15.422 

6.998 E-15 0.888 

2.560 E-15 0.406 

2.573 E-15 0.309 

1.005 E-14 2.364 

1.538 E-14 3.520 

3.375 E-15 1.799 

4.960 E-15 3.888 

5.698 E-13 280. 

1.942 E-14 0.177 

1.412 E-14 0.413 , 

3.764 E-14 3.332 

A c t i v i t y  (2Ci) 

. .  2.497 E-14 

1.151 E-15 0.238 

1.956 E-14 5.390 

2.176 E-15 0.956 

8.946 E-13 264. 

4.867 E-I3 4.220 

1.548 E-13 48.288 

7.657 E-15 0.083 

3.521 E-16 0.003 

1.938 E-16 0.002 

1.087 E-15 0.020 



.- . . .  

Par t  3. CY 77 Airborne Uranium Releases - Continued 

Release Data 

Source Nuclides 

TA-46-31 (N) FE-41 U-238 

TA-46-31 ( 5 )  FE-25 U-238 
a31 

TA-46-31 (SW) FE-26 U-%35 

TA-46-31 (W)  FE-44 ' ' U-238 

TA-48-1 (S) FE-11, 12, 13 U-235 

TA-48-1 (Hot.Cel1) U-235 

TA-48-1 (N) FE-1'5, 16 U-235 

Gross 
Volume (M3) 

3.648 E+5 

2.676 E+6 

5.096 E+6 

1 -368 E+5 

8.827 E+8 

5.876 E+7 

7.670 E+8 

Ave. Conc. 
(uCi/ml) 

0 i 000 

1.121 E-15 

1.962 E-16 

0.000 

3.687 E-14 

8.713 E-15 

2.885 E-14 

Tota l  
A c t i v i t y  (uCi) 

0.OOD' 

0.003 

0.001 . - - 

0.000 

32.547 

0.512 

22.130 

Total  Released . 709 u t i  



. .  
Patf  4. CY 77 Airborne M i k d  Fiss ion Product Releases 

Release Oata 

Gross Ave. Conc. Total ' 

Source Volume (M3) (pCi /ml )  A c t i v i t y  (r;Ci) 

TA-3-29 (Wg. 9) 2.626 E+9 1.832 E-13 481. ' 

TA-21-4 (Hot C e l l )  3.718 Et7 . 8.765 E-14 3.259 

TA-48-1 (S) FE-11, 12, '13 8.827 E+8 . . 6.423 E-13 567. 

TA-48-1 (N) FE-15, 16 7.670 E+8 3.272 E-13 25f: 

TA-48-1 (Hot C e l l )  5.876 E+7 9.871 E-13 58. 

. TA-48-1 (Core Wg. ) FE-45.46 7.254 E+8 1.806 E-12 1310. 

TA-48-1 (Alpha Wg.) FE-51 3.653 E+7 4.640 E-14 . .  1.695 

TA-48-1 (NE) FE-54 1.147 E-8 3.552 E-14 . .  4.074 ' . 

TA-50-1 (NE) FE-1 3.497 E+8 9.054 E-14 31.661 

TA-50-1 (SE) FE-2 6.240 E+8 6.904 E-14 43.084 , 

TA-50-1 (S) FE-3 4.628 E+7 2.390 E-13 11.063 

- 

Total Released . .2762 uCf 

Part  5. CY 77 Airborne Tr i t ium Releases 

Source 

TA-3-16 , 

TA-3-34 (FE-52) 

TA-9-21 (E) 
TA-21-5 (SR) 

TA-21-209 (FE-10) 

TA-33-86 (FE-6) 

TA-35-2 (S) (FE-11) 

TA-53 (N) 

TA-53 (S) (FE-4) 

Release Data 

Gross Ave. Conc Total 
Volume (M3L (UC i  I m l  1 - Ac t i v l  ty  (uC1) 

4.453 E+6 8.983 E-5 4.000 E+8 

2.227 E+7 0.000 , 0.000 

2.400 E+7 1.083 E-7 2.600 Et6 

1.781 E+7 1.860 E-7. . . 3.312 E+6 

2.067 Et8 6.289 E-7 ' . 1.300 E+8 

1.060 E+8 3.486 E-4 3.695 E+10 

1.104 EM 7.116 E-6 7.856 EM 

2.650 E+6 8.928 E-5 2.366 E+8 

1.713 E+6 3.094 E-5 5.300 E+7 
~~ 

. 3.856 E+10 I Total Released 



... . . .  . .  
..? 

Par t  6. CY 77 Miscellaneous Releases 

Source Nuclides 

TA72-9 Omega Ar-41 

TA-3-29 (Wg. 9) 1-131 

. .TA-43-1 (FE-9) P-32 

TA-43-1 (FE-10) P-32 

TA-43-1 (FE-11) P-32 

TA-43-1 (FE-12) P-32 

TA-43-1 (FE-14, 16 & 17) P-32 

TA-43-1 (FE-24) P-32 

TA-53-1 (0 Wing) Be7 

TA-53 (FE-3) C-11 , N-13 

TA-3-66 (FE-13) Th-234 

TA-3-66 (FE-26 & 27)’- Th-234 

0-15, Ar-41* 

TA-53 (FE-3). Be’ 

TA-53 (FE-16) Be’ 

Release Data 

Gross Ave. Conc. Total 
Volume (14)) ( v C i / m l )  A c t i v i t y  (pCi) 

1.300 E t 7  

2.629 E+9 

. .  1.755 E+8 

1.063 E+8 

2.639 E+8 

2.548 E+8 

1.768 Et8 

2.483 Et6 

1.992 E+8 

1.528 E+8 

4.914 E+8 

9.113 E+6 

1.694 E+8 

’ 1.992 Et8 

2.421 E-5 

3.347 E-14 

2.339 E-13 

2.396 E-13 

3.107 E-13 

2.374 E-13 

5.373 E-13 

1.418 E-13 

2.510 E-17 

3.118 E-4 

1.017 E-11 

2.140 E-11 

1.836 E-15 

2.510 E-17 

3.147 Et8 

88. 

. . .  41.045 . ... 

25.471 

82. 

60.490 

95. 

0.352 

0.005 

4.765 E+10 

4998. 

195. 

0.311 

, 0.005 

*0-15 122 sec h a l f - l i f e  - 6 7 %  o f  t o t a l  a c t i v i t y  
C-11 20.4 min h a l f - l i f e - S 2 9 X  o f  t o t a l  a c t i v i t y  
M-13 4 0  n i n  h a l f - l i f e  - -3% o f  t o t a l  a c t i v i t y  

Ar-41 1.8 h r  h a l f - l i f e  - ~ 1 %  o f  t o t a l  a c t i v i t y  



ios ALAMOS sc iENnnc  LABORATORY 

LOS AUYOS. NEW MEXICO 8 x 1 4  
UNlVCPSlTY OP CALIFORNIA n 

TELEPHONE 0FFiCE ME~o.fiANDuUM 

TO : ::ape R. Hanseu. €I-8 Group Leader, ?IS-490 . . DATE: February 20, 1979 

@qp 
FROM : Jerome E. Dunner, H 1 Group Leader 

/ *H 
Reviewed5ab Counsel 

A summary of-8 radioactive airborne effluent releases is attached 
for your information. Also find completed CY-78 FORM AEC-789T's for 
your review and transmittal to DOE. A listing of 789T control codes 
and reference identification data for 1978 is attached, and the 
following new sampling/releass points were added during CY-78: . ' 

, 
ALDE9-054-002 Room Air Exhaust, TA-54 

ALDE6-257-001 Pug Mill, TA-21-257 \ 

'. ALDEQ-031-005 FE-43, TA-46-31 

"UDE-10-055-001 North Stack, TA-55 
ALDE-10-055-002 South Stack, TA-55 

The following sampling/release points were terminated during CY-78: 

ALDE6-005-003 South Stack, TA-21, SR 

ALDE6-005-CO5 Rm. 530-A,& 531 Hood Exhaust, TA-21 

JED:WFR:cn 

Attechmen ts : 
I - CY78 Summary 
I1 - 789T Codes +Ref. Location Ident. 
I11 - CY78 789Ts 

. cy: Carl W. Buckland. H-1 w/attach I 
Jerry Xiller, H-1 \?/attach I 
John Gallimore, H-1 w/attach I 
Richard F. Smale, H-1 w/attach I 
Ronald Stafford, H-1 wlattach I 
Dennis Vasilik, H-1 w/attach I 
J i m  Hyder, H-1 wlattach I 
H-1 789T File w/attach I (WFR) 
H-1 Pdclide Inventory File w/attach I (GO) 

. .  



. .  
. .  

LASL FACILI'N RADIOACTIVE 

AIRBORNE EFFLUENT RELEASE SlJtMRY 

FOR CY 78 

Prepared Ry: 7 

Date: January 24, 1979 



CDNlT3T.S 

Part 

1. 

2. 

3. 

4. 

5. . 

6. 

- Description 

Total Release Sumnary by Nuclide 

Plutonium Releases by Facility 

Uranium Releases by Facility 

Mixed Fission Product Releases by Facility 

Trit ium Releases ‘by Facility 

Miscellaneous Releases by Facility 



. .  Part 1. Total Release Sutmnary by Nuclides for CY 78 

Nuclide (s) 

Pu-238 & 239 

U-233, 235 & 238 

Mixed Fission Prodwts 

H- 3 

Ar-41 

1-131 

P- 32 

Th-234 

Mixed Activation Products 

Total Activity Released (Ci) 

.000112 

.000527 

-001613 

18,630 

589 

.000081 

.000085 

.001900 

116,450 



. .  
. P a r t  2.a. CY 78 Airborne Plutonium Releases 

. . ._. . .  _. . Release Data 

Source 

T-4-3-29 Wg. 2[S) FE-15 

TA-3-29 Wg. 2(N) E - 1 4  

Ti\-3-29 Wg. 3[5) E - 1 9  

TA-3-29 Wg. 5[S) FE-28 

Ti\-3-29 Wg. 5 0  FE-29 

TA-3-29 Wg. 7(S) FE-33 

TA-3-29 Wg. 7(N) FE-32 

TA-3-29 Wg. 9 

1;2-3-29 Wg. 2 FE-17 

Ti\-3-29 Wg. 2 FE-18 

Ti\-3-29 Wg. 3 FE-21 

TA-3-29 Wg. 5 FE-30 

TA-3-29 Ng. 5 FE-31 

Ti\-3-29 Wg. 7 FE-34 

TA-3-29 Wg. 7 FE-35 

TA-21-2 [E) FE-2 

T.4-21-2 011 FE-1 

TA-21-3 [E) FE-2 

T-4-21-3 O'f) FE-1 

T-4-21-4 (W) FE-2 

T-4-21-4 ( i t  Cell) FE-1 

TA-21-5 (E) FE-2 

T-1-21-5 (W) FE-2 

T-4-21-5 [SR) E - 5 ,  FE-6 

Nuclides 

Pu-238 & 239 

PU-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 4 239 

Pu-238 & 239 

Pu-238 6 239 

Pu-239 

Pu-239 . 

Pu-238 & 239 

Pu-238 & 239 

Pu-238 

Pu-239 

Pu-239 

Pu- 239 

Pu- 239 

Gross 
Volume [M3) 

3.614 E+8 

6.851 E+8 

6.552 E+8 

8.021 E+8 

3.458 E+8 

2.522 E+8 

8.138 E+8 

2.626 E+9 

7.683 E+7 

1.833 E+8 

1.547 E+8 

7.774 E+7 

9.165 E+7 

1.716 E+8 

1.469 E+8 

3.016 E+8 

3.328 E+8 

1.586 E+8 

2.639 'E+8 

2.236 E+8 

2.964 E+7 

3.744 E+8 

2.951 E+8 

1.370 E+7 

Ave. Conc. 
[uCi/ml) 

1.107 E-16 

6.422 E-17 

7.834 E-14 

0 

3,759 E-17 

7.891 E-16 

7.250 E-17 

1.939 E-15 

3.905 E-17 

4.910 E-17 

9.418 E-15 

1.286.E-17 

4.583 E-16 

2.914 E-17 

7.488 E-17 

2.447 E-15 

7.5.50 E-14 

3.127 E-15 

3.187 E-15 

1.905 E-15 

1.889 E-15 

8.494 E-16 

2.684 E-15 

1.606 E-15 

Total  
Activits IuCil 

0.040 

0.045 

51.327 

0 

0.015 

0.199 

0.059 

5.092 ' 

0.003 

0.009 

1.457 

0.001 

0.042 

0.005 

0.011 

0.738 . 

25.127 

0.496 

0.841 

0.426 

0.056 

0.318 

0.792 

0.022 



.. . .  . ' 4 ; .  

... . .  
Part 2.a. CY 78 Airborne Plutonium Releasis ContinGd 

Source - 
TA-21-5 (530). FE-1 

TA-21-5 (530 Hood) 

TA-21-150 

TA- 21- 324 

TA-35-7 (SE) FE-7 

TA-35-7 (X.C.) FE-3 

TA-35-7 (NE) FE-6 

TA-35-7 (SE.C.) FE-8 

TA-35-7 (S) FE-2 

TA-43-1 (E-9) 

TA-43-1 (E-10) 

TA-43-1. (FE-11) 

TA-45-1 (E-12) 

TA-43-1 (E-14, 16) 

TA-43-1 (E-24) 

TA-48-1 (E-54) 

TA-48-1 (Core) FE-45, 46 

TA-48-1 (Alpha) FE-51 

TA-50-1 (NE) FE-1 

TA-50-1 (SE) E - 2  

TA-50-1 (S) E - 3  

TA-54 (Main Stack) 

TA-54 (h. Exhaust) FE-2 

TA-55 worth Stack) 

T.4-.55 (South Stack) 

Nuclides - 
h-239 

h-239 

h-238 & 239 

PU-238 6 239 

h-239 

PU-239 

PU- 2 39 

PU-239 

PU-239 

PU-238 & 239 

h-239 

h- 239 

PU-239 

PU-239 

Pu-239 

PU-239 

PU-239 

PU-239 

Pu-239 

Pu-239 , 

Pu-239 

Pu-239 

Pu-239 

PU-239 

F'u- 2 39 

Release Data 
Gross 

4.524 E+7 

3.260 E+6 

2.808 E+8 

1.911 E+8 

5.018 E+7 

1.898 E+8 

5.629 E+7 

4.186 E+7 

1.252 E+8 

Volume (My 

1.755 E*8 

1.063 E+8 

2.639 E+8 

2,548 E+8 

1.768 E+8 

2.483 E+6 

1.147 E+8 

7.254 E+8 

3.653 E+7 

3.497 E+8 

6.240 E+8 

2.136 E+7 

2.809 E+6 

7.950 E+6 

2.483 E+8 

3.198 E+8 

&e. Conc. 
(uCi/ml) 

2.011 E-15 

9.202 E-16 

5.605 E-15 

1.261 E-15 

4.185 E-16 

2.950 E-16 

3.187 E-14 

9.556 E-17 

7.029 E-16 

9.402 E-16 

1.929 E-15 

1.065 E-15 

5.808 E-16 

4.202 E-15 

1.611 E-15 

5.144 E-16 

2.548 E-15 

8.212 E-17 

1.576 E-15 

8.974 E-15 

7.620 E-13 

9.256 E-15 

0.000 

9.384 E-16 

5.191 E-16 

Total 
pCtivity (rl: i) 

0.091 

0.003 

1.574 . 

. 0.241 

0.021 

0.056 

1.794 

0.004 

0.088 

0.165 

0.205 

0.281 

0.148 

0.743 

0.004 

0.059 

1.848 

0.003 ' 

0.551 

0.560 ' . 

16,277' 

0.026 

0.000 

0.233 

0.166 - 

Total Released 112 si 



. . Part 3. CY 78 Airborne Uranim Releases 
. .  . .  

%Urce , Nuclides 

TA-3-29 Wg. 3 @) FE-20 U-235 & 238 

T-4-3-29 Wg. 4 (S) FE-24 U-235 & 238 

T.9-3-29 Wg. 4 (N) FE-23 U-235 & 238 

TA-3-29 Wg. 3 FE-22 U-235 & 238 

TA-3-29 Wg. 4 E-26 U-235 & 238 

TA-3-29 Wg. 4 FE-27 U-235 4'238 

TA-3-35 @'.I FE-1 & E - 2  U-235 

TA-3-66 (X) FE-8 U-238 ' 

TA-3-66 @E) FE-9 U- 238 

TA-3-66 (SE) FE-10 U-235 

TA-3-66 (N) FE-13 U-238 

TA-3-66 (W corner) FE-26 U-238 

TA-3-66 @;C) FE-24 * i.k?3&m-2.3a 

' TA-3-102 FE-20 U-235 & 238 

TA-3-141 0) E - 6  U-235 6 238 

TA-3-141 FE-9 U-235 4 238 

TA-3-141 (SW) FE-10 U-235 6 2 3  

TA-21-3 (Sj FE-1 U-235 

TA-21-3 (Inch.) FE-1 U-235 

TA-21-4 (S) FE-1 U-235 

Til-46-31 FE-43 U- 238 

TA-48-1 ( S )  FE-11, '12, 13 U-235 

Gross 

5.629 E+8 

Vollnre (M3) 

4.433 E+8 

6.175 E+8 

1.269 E+8 

1.586 E+8 

1.201 E+8 

2.353 E+8 

2.288 E+8 

5.330 E+8 

2.249 E+8 

4.914 E+8 

5.824 E+6 

2.925 E+7 

8.853 E+7 

2,067 E+8 

2.756 E+8 ' 

4.394 E+8 

2.951 E+8 

8.671 E+6 

3.120 E+8 

1.240 E+7 

8.827 E+8 

Release Data 
eve. Gmc. Total 

(pCi/d) Activity (1- C i )  

2.803 E-15 1.578 

9.156 E-15 4.059 

5.200 E-15 

1.087 E-15 

1.066 E-15 

5.745 E-16 

4.037 E-15 

1.763 E-14 

2.084 E-15 

1.025 E-14 

3.109 E-13 

8.929 E-15 

4.633 E-14 

2.946 E-14 

8.128 E-16 

3.259 E-14 

2.237 E-15 

8.669 E-13 

1.129 E-13 

1.552 E-13 

2.044 E-12 

3.592 E-15 

3.211 

0.138 

0.169 

0.069 

0.950 ' 

4.033 ' 

1.111 

2.305 

153. 

0.052 

1.364 

2.608 

0.168 

. 8.981 

0.983 

. 256. 

0.979 

48.415 

25.344 . 
3.171 



' Part 3. CY 78 Airborne Uranium Releases Continkd 

Release Data 

Gross Ave. Conc. Total 
Source Nuclides Volume (M3) (uCi/ml) Activity ("Ci) 

TA-48-1 (Hot Cell) U-235 5.876 E+7 2.553 E-16 0.015 

TA-48-1 (N) FE-15, 16 U- 235 7.670 E+8 1.048 E-14 8.038 

Total Released 527 pCi 



' . .  , Part 4. CY 78 Airborne Mixed Fiss ion Product Releases 

Release Data . .  

Gross Ave. Conc. Total  
Source V o l m  (M ) . ( ~ C i / m l )  Activity (UCi) 3 

TA-3-29 (Kg. 9) 2.626 E+9 1.533 E-13 . 403. 

TA-21-4 (Hot Cell) FE-1 2.964 E+7. 3.465 E-14 1.027 . 

TA-48-1 (S) FE-11, 12, 13 8.827 E+8 1.992 E-13 

TA-48-1 (Pi) FE-15, 16 7.670 E+8 2.241 E-13 

176. 

172. 

TA-48-1 (Hot Cell) 5.876 E+7 2.639 E-13 15.505 

TA-48-1 (COX Wg.) FE-45, 46 7.254 E+8 1.106 E-12 . .  802 

TA-48-1 (Alpha Wg.) FE-51 3.653 E+7 1.872 E-14 0.684 

TA-48-1 pi) FE-54 1.147 E+8 2.107 E-14 2.417 

TA-50-1 @E) FE-1 3.497 E+8 5.541 E-14 . 19.378 

TA-50-1 (SE) E - 2  6.240 E+8 2.966 E-14 18.508 

TA-50-1 (S) FE-3 2.136 E+7 9.513 E-14 2.032 

Tota l  Released 1613 lJCi 

P a r t  5. CY 78 Airborne Trit ium Releases 

Release ' Data 

Gross Ave. Conc. Total  
Source Volume @IS) ( ~ C i / m l )  Activity (lJCi) 

TA- 3- 16 4.446 E+6 2.245 E-5 9.980 E+7 

TA-3-34 (E-52) 2.227 E+7 0.000 0.000 

TA-9-21 (E) 

TA-21-5 (SR) 

2.400 E+7 1.083 E-7 

2.740 E+6 4.745 E-8 

2.600 Et6 

1.300 Et5 

TA-21-209 (FE-10) 2.067 E+8 3.458 E-? 7.147 E+7 

TA-33-56 (E-6)  1.082 E+8 1.644 E-4 

Til-35-2 (S) (E-11) . 1.285 Et8 5.259 E-6 

1.778 E+10 

6.757 E+8 

Total  Released 1.863 E+10 PC 



. .  . .  
Part 6. .CY 78 Miscel1aneol;s Releases 

SUTCe 

TA-2-9 mega 

TA-3-29 ("f. 9) 

T.4-21-257 (Pug Mill) 

TA-43-1 (E-9) 

TA-43-1 (~-10) 

TA-43-1 (E-11) 

TA-43-1 (E-12) 

TA-43-1 (E-14, 16) 

TA-43-1 (E-24) 

TA-53 (E-3) 

TA-3-66 (E-13) 

TA-3-66' (FE-26) 

TA-53 (FE-32- 

TA-53 (E-16) 

Kuclides 

AT-41 

1-131 

Am-241 

P- 32 

P- 32 

P- 32 

P-32 

P- 32 

P- 32 

C-11, N-13 
0-15, AT-41' 

Th-234 

Th-234 

Be ' 
Be' 

' Release Data 

Gross 
volume 0i3) 

1.300 E+7 

2.626 E+9 

1.760 E+7 

1.755 E+8 

1.063 E+8 

2.639 E+8 

2.548 E+8 

1.768 E+8 

2.483 E+6 

2.087 E+8 

4.914 E+8 

5.824 E+6 
a. Ob7 
-%.AS3 E+8 

' 2.158 E+8 

f0-15 122 sec half-life - %73% of total activity 
C-11 20.4 min half- life - %18% of total activity 
N-13 10 min half-life - *4% of total activity 
AT-41 1.8 hr half-life - %0.3% of total activity 

Unkn.-half-life - a.i% of total activity 
\ i  \. ... '.. . . - ,i;.\. , \ .  F 

Ave. Conc. 
. (Wi/ml) 

1.840 E-5 

3.084 E-14 

1.932 E-15 

4.991 E-14 

8.676 E-14 

7.942 E-14 

5.505 E-14 

1.831 E-13 

1.812 E-14 

5.597 €4 

3.862 E-12 

4.236 E-13 
5.1b3 € - # A  

0.000 

Total 
Activity (!Xi) 

2.392 E+8 - 

81. 

0.034 

8.760 

9.223 

20.958 

14.026 

32.374 

0.045 

1.168 E+ll 

1898. 

2.467 

/u7r 

0.000 
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1. . 
. _ .  . LOS A U M O S  SCIENTIFIC UBORATORY 

UNIVERSITY OF CALIFORNIA 
U S  AUMOS. NEW MEXICO 11'11144 

DATE, April 2. 

OFFICE MEMORANDUM 
TS I J .  N. P. Lawrence, Assoc. Group Leader, H-1 

FROM : D. C. Vasilik, Leader, H 

I asked Bill Romero to review the 1978 stack releases for plutoniwn 
and uranium areas. H e  has identified the stacks which are the major 
contributors to the annual VCi's released. 
the stack releases, we have identified the release points, the quantity 
of radiation released, the percent of the total released, and the 
plenum filtration. In addition, average and maximum concentration 
data are provided for each release point. 
presented in separate tables for plutonium and uranium stacks as attach- 
ments to this iuemo. 

As in previous reports for 

The sumnary release data are 

DGV.!cm 

cy: L. L. Ronero. H-1 
W. P. Romero, E-1 
File 



TACK LOCATIOIl 

15% 

R-3-29, FE-19 
'log 3, South 

- 

- 
HEPA 
1 bank, 4 fi l ters 

A-21-2 West 
'E-1 

TOTAL IASL TOTAL RELEMES TOTAL RETJZfiSE $ OF TOTAL 
NWXIDES STACKS I N  THIS IASL RELEASE 

FROM THIS STACK PLENUM FILTRATION 

Fu-238 
Pu-239 

m-239 

pu-239 

I 

49 

49 

49 

ll2 

ll2 

TOTAL - 
1l2 

. 51.327 
Maximum COIIC. 
4.44 E-13 u C i / m l  

Ave. conc. 
7.834 E-lh uc:/h1 

25.e7 
Maximum conc. 
9.05 E-13 u C l / m l  

Ave. cmc. 
7.550 E-14 uCi/ml 

16.277 
Maximun conc. 
1.47 E-I2 uCi/ml 
Axe. conc. 
7.620 E-13 uCi/ml 

5.092 
Maxinilam COIIC. 
5.36 E-15 uCi/ml 
Ave. conc. 
1.939 E-15 uCi/ml 

uci 

97.823 

HEfA 
Tu0 banks, 20 fi l ters 22% 

5% 
Pre-filters, AAF-M-57 

I TOTAL 

w 





Part 1. Total Rolcnse S m w  by Nuclidcs for CY 78 

Nuclide ( 5 )  

hr-238 & 239 

..Total Activity Kelcased (Cil 

.000112 

U-233, 235 4 238 .000527 

Mixed Fission Products . .001613 

H- 3 18,630 

Ar- 41 

1-131 

P- 32 

Th-234 

Mixed Activation Products 

589 

.000@81 

,000085 

.~001900 ' 

116,450 



5 

Part 2.a. CY 78 Airborne 1’lutonimn I!cl~nses 
i 

.. 

Source 

. TA-3-29 Kg. 2(S) FE-15 

TA-3-29 llig. 2(N) FE-14 

TA-3-29 lqg. 3($) FE-19 

TA-3-29 Kg. S(S) FE-28 

TA-3-29 l’ig. 504) FE-29 

TA-3-29 l‘fg. 7(S) E-33 

TA-3-29 1fg. 7(N) E-32 

TA-3-29 lVg. 9 

TA-3-29 rig. 2 FE-17 

TA-3-29 Wg. 2 FE-18 

TA-3-29 lfg. 3 FE-21 

TA-3-29 Ng. 5 FE-30 

TA-3-29 Kg. 5 FE-31 

. TA-3-29 Kg. 7 FE-34 

TA-3-29 Kg. 7 FE-35 

TA-21-2 [E) FE-2 

TA-21-2 @\’) FE-1 

TA-21-3 (E) FE-2 

TA-21-3 01’) E- 1 

TA-21-4 @\3 FE-2 

TA-21.-4 (:lot Cell) E-1 

TA-21-5 (E) E 1 2  

TA-21-5 (it? E - 2  

T.4-21-5 [SR) E - 5 ,  FE-6 

Nuclides 

PU-238 & 239 

Pu-238 & 239 

PU-238 & 239 

PU-238 & 239 

PU-238 & 239. 

PU-238 & 239 

PU-238 & 239 

PU-239 

PU-238 & 239 

PU-238 & 239 

Pu-238 & 239 

Pu-258 & 239 

Pu-238 6 239 

Pu-238 & 239 

PU-238 & 239 

hl- 239 

PU- 239 

PU-23s & 239 

Pu-23S & 239 

Pu- 238 

Pu-239 

Pu-239 

PU-239 

ru- 239 

1 Relcasc Data 
I 

Gross 
V O l ~ i  0 1 3 1  

3.614 E+8 

6.851 E+8 

6.552 E+8 

8.021 E+8 

3.458 E+8 

2.522 Et8 

5.138 Et8 

2;626 Et9 

7.683 Et7 

1.833 E+8 

1.547 E+8 

7.774 E + i  

9.165 Et7 

1.716 Et8 

1.469 E+S 

3.016 Et8 

3.328 E+8 

1.586 E+8 

2.639 E+8 

2.236 Et8 

2.964 E+7 

3.744 E+8 

2.951 E+8 

1.370 E+7 

Ave. Conc. 
(uCi/ml) 

1.107 E-16 

6.422 E-17 

7.834 E-14 

0 

3.759 E-17 

7.891 E-16 

7.250 E-17 

1.939 E-15 

3.905 E-17 

4.910 E-17 

9.418 E-15 

1.286 2-17 

4.583 E-16 

2:914 E-17 

7.488 E-17 

2.447 E-15 

7.550 E-14 

3.127 E-15 

3.187 E-15 

1.905 E-15 

1.8S9 E-15 

8.494 E-16 

2.G84 E-15 

1.606 E-15 

Total 
Activity (Xi1 

0.040 

0.044 

$1.327 

0 

0.013 

0.159 

0.059 

sz  
0.003 

0.009 

1.457 . 

0.00; 

0.042 

0.005 

0.011 

0.735 

25.122 

. 0.496 

0.841 

’ 0.426 

0.056 

0.318 

0.792 

0.022 

. .  



- .  . , . *.. 
Part 2.a. CY 78 Nrbome I'lutoni~ii:~ I?clcses - Continucd. - . .  . .  

I 

I 
r' 

Release Dita 

Nuclides vollone 013)  ($i/d) Activity (g i) 
Gross Ave. Conc. Total - . Source ' 

TA-21-5 (530) FE-1 PU-239 4.524 E+7 2.011 E-15 0.091 

TA-21-5 (530 Hood) PU- 239 3.260 E+6 9.202 E-16 0.003 

TA-21-150 PU-238 & 239 . 2.808 E+8 5.605 E-15 1.574 

TA-21-324 PU-238 4 239 1.911 E+8 1.261 E-15 . 0.241 

TA-35-7 (SE) FE-7 Pu-239 . 5.018 E+7 4.185 E-16 0.021 

TA-35-7 (NE.C.) FE-3 Pu-239 1.898 E+8 2.950 E-16 0.056 

TA-35-7 @T) FE-6 PU- 2 39 5.629 E+7 3.187 E-14 1.794 

TA-35-7 (SE.C.) FE-8 PU-239 4.186 E+7 9.556 E-17 0.004 

TA-35-7 (S) FE-2 PU-239 P.252 E+8 7.029 E-16 0.088 

TA-43-1 (E-9) PU-238 & 239 1.755 E+8 9.102 E-16 0.165 

TA-43-1 (E-10) Pu- 2 39 1.063 E+8 1.929 E-15 0.205 

TA-43-3, (FE-11) 

TA-43-1 (E-12) 

TA-43-1 (FE-14, 16) 

TA-43-1 (E-24) 

TA-48-1 (FE-54) ' 

TA-4s-1 (Core) FE-45, 46 

TA-48-1 (Alpha) FE-51 

TA-50-1 (LE) FE-1 

TA-50-1 (SE) E - 2  

Pu- 239 

Pu-239 

Pu- 239 

Pu-239 

Pu- 239 

Pu- 239 

Pu-239 

PU- 2 59 

PU-239 

2.659 E+8 

2.548 E+8 

1.768 E+8 

2.483 E+6 

1.147 E+8 

7.254 E+8 

3.653 E+7 

3.497 E+8 

6.240 E$8 

1.065 E-I5 

5.808 E-16 

4.202 E-15 

1.611 E-15 

5.144 E-16 

2.548 E-15 :. 

8;212 E-17 .. 

1.576 E-15 

8.974 E-15 

0.281 

0.148 

0.743 

0.004 

0.059 

1.848 

0.003 

0.551 

.0.560 

T.4-50-1 (S) FE-3 Pu-239 2.136 E+7 7.620 E-13 16.277 

. TI\-54 (blain Stack) PU- 2 39 2.809 E+6 8.256 E-15 0.026 

'TA-54 (RIII. E*~LI.s~)  FE-2 PU-239 7.950 E+6 0.000 0.000 

TA-55 (North Stack) PU- 2 39 2.483 E+S 9.384 E-16 0.235 

T.4-55 (South Stack) PU-259 3.19s E+S 5.191 E-16 0.166 

Total Relcnscd ' 112 uCi 



. Source - N W .  

TA-3-29 Xg. 3 (N) FE-20 U-235'& 238 

TA-3-29 Wg. 4 (S) E - 2 4  U-235 & 238 

TA-3-29 h'g. 4 0) FE-23 U-235 & 238 

TA-3-29 Wg. 3 FE-22 U-235 & 238 

TI-3-29 IS&. 4 FE-26 U-235 & 238 

Et-3-29 Kg. 4 FE-27 U-235 & 238 

TA-3-35 (lq E-1 & E - 2  U-235 

TA-3-66 @IO FE-8' U-238 

TA-3-66 (AX) E - 9  U-238 

TA-3-66 (E) I%-10 U-235 

TA-3-66 (N) FE-13 U-238 

T.4-3-GG (??! CC~ZTET) E - 2 6  U-238 

' TA-3-66 (lX) FE-24 U- 238 

TA-3-102 E - 2 0  U-235 & 238 

TA-3-141 0) FE-6 U-235 & 238 

TA-3-141 ON) FE-9 U-235 & 238 

TA-3-141 (SW) FE-10 U-235 & 238 

TA-21-3 (S) FE-1 U-235 

TA-21-3 ( I n c h . )  E-1 U-235 

TA-21-4 (S) FE-1 U-235 

TA-46-31 E-43 U-238 

TA-48-1 ( S )  E-11, 1 2 ,  1.3 U-235 . 

2 .  Aelcase Data 
Cross 4ve. COIIC. - V o l u n e m  (pCi/nl) 

5.629 E+8 2.803 E-15 

4.433 E+8 9.156 E-15 

6.175 E+8 5.200 E-15 

1.269 E+8 1.087 E-15 

1.586 E+8 1.066 E-15 

1.201 E+S 5.745 E-16 

2.353 E+8 4.037 E-15 

2.288 E+8 1.763 E-14 

5.330 E+8 

. 2.249 E+8. 

4.914 E+8 

5.824 E+6 

' 2i925 E+7 

8.853 E+7 

2.067 E+8 

. 2.756 E+a 

4.393 E+8 

. 2.951 E+8 

8.671 E+6 

3.120 E+8 

1.240 E+7 

2.084 E-15 

1.025 E-14 

3.109 E-13 

8.929 E-1.5 

4.633 E-14 

2.94G E-14 

8.128 E-16 

3.259 E-14 

2.237 E-15 

8.669 E-13 

1.129 E-13 

1.552 E-13 

2.044 E-12 

. 8.827 E+8 3.592 E-15 

. -  

1 

. .  . 

Total 
Activity (VCi) 

1.558 

4.059 

' 3.211 

0.138 

0.169 

0.069 

0.550 

4.033 

1.111 

2.305 

153. ' 

0.052 

1.364 

2.608 

. 0.168 

8.981 

0.983 

-a 
0.919 

NkUi 
-e- 25 34-1 

3.171 



. . .. 
-. .Pert 3. CY 78 hirbornc Urmiuni Releases - Continued 

. .  

Source ' Nuclides 

TA-48-1 ([lot Cell) U-235 

TA-4s-1 (A') E-15,  16 U- 235 

1 Relcnse Data 

Gross Ave. Conc. Total 
Volume (W) (uCi/mnl) Activity ( U C i )  

5.876 Et7 2.553 E-16 ' 0.015 

7.670 Et8 1.048 E-14 8.038 

Total Released 527 pCi 



. I  

hNIVER5ITY OF CALIFORNIA 
LOS ALCAMOS. NEW MEXICO 87545 

1 '  

Telephone Ext: OFFICE MEMORANDUM 
D A T E .  

le R. Hansen, H-8 Group Leader January 18. 1981) 

/z M 
m e  E. Reviewed/LabCmd 

'9 RADIOACTIVE AIUBORNE EFFLUENT RELEASE SUMKARY 

40 

nrmary of qr=rS radioactive airborne effluent releases is 
ched for your information. 
DOE-EV-789T's for your review and transmittal to the DOE. 

ing of 789T control codes and reference identification data 
1979 is attached, and the following new samplinglrelease 
ts were added during CY-79: 

- ALDE2-035-009 FE-3, TA-3-35, S\? Stack 

Also included are completed CY-79 
A 

- ALDEH-023-001 FE-1, TA-18 
-ALDET-001-004 PE-4, TA-50-1 
-ALDET-001-005 YE-18, TA-50-1 - ALDET-001-006 FE-1, TA-50-37 
ALDE6-257-002 FE-4, TA-21-257 

Iollowlng samplinglrelease point was terminated during CY-79 : 

ALDEL-002-001 FE-11, TA-35-2. South Stack 

FR:cm 

hments: 

0179 Summary 
7891 Codes + Ref. Location Ident. 
0179 789Ts 

:arl W. Buckland. H-1 wlattach I 
John Gallimore, H-1 wlattach I 
r i m  Hyder. H-1 w/attach I 
Terry Hiller. H-1 wfattach I 
Uchard Smale. H-1 wlattach I 
tonald Stafford, €I-1 wlattach I 
knnis Vasillk, H-1 wlattach I 
L-1 7892 File wlattach I (WFR)  
!-1 Nuclide Inventory Pile w/attach I (GO) 

. ... 

. .. . . . . .  . _.. . 

. . . .  ._... . 
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Part 1. Total Release Sununary by Nuclides for CY 79 

Nuclide (5) 

Pu-238 6 239 

Total Activity Released (Ci) 

.001085 

U-233, 235 6 238 .000933 

Mixed F i s s i o n  Products .001555 

H- 3 

Ar-41 
u-3 * J U D E '  

15,030 
1.1). 

351 

1-131 .000158 

P-32 .000018 

Th-232 .oooooo 

Th-234 .001604 

Mixed Activation Products 

Am-241 

Be-7 

119,200 



ATTACHMENT I 

LASL FACILITY RADIOACTIVE 

AIRBORNE EFFLUENT RELEASE SUMHARY 

FOR CY 79 

PreDared By: William F. Rwero. H-1 

Date: 1-18-80 



c < .: 
. P a r t  2.a. CY 79 Airborne Plutonium Releases 

Source 

TA-3-29 W g .  2(S) FE-15 

TA-3-29 W g .  2(N) FE-14 

TA-3-29 W g .  3(S) FE-19 

TA-3-29 W g .  5(S) FE-28 

TA-3-29 W g .  5 ( N )  FE-29 

TA-3-29 W g .  7(S) FE-33 

TA-3-29 W e .  7(N) FE-32 

TA-3-29 W g .  9 FE-44,45,46 

TA-3-29 Wg. 2 FE-17 

TA-3-29 W g .  2 FE-18 

TA-3-29 W e .  3(N) FE-20 

TA-3-29 W g .  3 FE-21 

TA-3-29 W g .  5 FE-30 

TA-3-29 Wg. 5 FE-31 

TA-3-29 W g .  7 FE-34 

TA-3-29 1 J g .  7 FE-35 

TA-21-2 (E) FE-2 

TA-21-2 (W) FE-1 

TA-21-3 (E) FE-2 

TA-21-3 (W) FE-1 

TA-21-4 (W) FE-2 

TA-21-4 (Hot C e l l )  PE-1 

TA-21-5 (E) FE-2 

TA-21-5 (14) FE-2 

Nuclides 

Pu-238 6 239 

Pu-238 6 239 

Pu-238 6 239 

Pu-238 L 239 

Pu-238 6 239 

Pu-238 6 239 

Pu-238 6 239 

Pu-239 

Pu-238 6 239 

Pu-238 6 239 

Pu-239 

Pu-238 6 239 

Pu-238 6 239 

Pu-238 6 239 

Pu-238 6 239 

Pu-238 6 239 

Pu-239 

Pu-239 

Pu-238 6 239 

Pu-238 6 239 

Pu-238 

Pu-239 

Pu-239 

Pu-239 

Release Data 

Gross 
Volume (M3) 

3.026 E+8 

7.427 E+S 

7.128 E+8 

8.837 E+8 

1.694 E+8 

3.038 E+8 

7.730 E+8 

1.495 E+9 

1.763 E+8 

1.713 E+8 

4.530 E+7 

1.619 E+8 

1.079 E+8 

1.910 E+8 

1.488 E+8 

1.673 E+8 

2.032 E+8 

2.212 E+8 

2.080 E+8 

2.855 E+8 

2.152 E+8 

2.952 B+7 

3.864 E+8 

3.359 E+8 

Ave. Conc. 
( I lCi /d)  

2.743 E-16 

2.424 E-16 

1.287 E-12 

6.744 E-16 

2.952 E-16 

1.086 E-16 

1.501 E-16 

3.134 E-15 

2.269 E-17 

1.506 E-15 

3.160 E-12 

8.079 E-15 

1.946 E-16 

4.455 E-16 

0 

1.315 E-16 

1.535 E-15 

1.944 E-15 

2.370 E-15 

4.739 E-15 

1.078 E-15 

1 . 1 1 R  E-l.5 

8.618 E-16 

1.307 E-15 

To ta l  
Ac t iv i ty  h C i )  

0.083 

0.180 

917 R 
0.596 

0.050 

0.033 

0.116 

4.695 

0.004 

0.258 

143* tl 
1.308 

0.021 

0.045 

0 :  

0.022 

0.312 

0.430 

0.493 

1.353 

0.232 

0.033 

0.333 

0.439 

*Due t o  f i l t e r  change i n  FE-19 on 3-5-79. 



P a r t  2.a. CY 79 Airborne Plutonium Releases 2 Continued 

Source Nuclides 

TA-21-5 (530) FE-1 Pu-239 

TA-21-150 FE-1 Pu-238 & 239 

TA-21-324 FE-1, FE-2 Pu-238 & 239 

TA-21-257 FE-4 Pu-2 39 

TA-35-7 (SE) FE-7 0 1 ’ ” -  Pu-239 

-TA-35-7 (NE.C.) FE-3 ~ ? 4 r i  Pu-239 

TA-35-7 (NE) FE-6 flL>(L ’>I Pu-239 

-TA-35-7 (SE.C) FE-8 ’G >>?Pu-239 

TA-35-7 (S) FE-2 pu-239 

TA-43-1 (FE-9) Pu-238 & 239 

TA-43-1 (FE-10) Pu-239 

TA-43-1 (FE-11) Pu-239 

TA-43-1 (FE-12) Pu-239 

TA-43-1 (FE-14, 16) Pu-239 

TA-43-1 (FE-24) Pu-239 

TA-48-1 (FE-54 Pu-2 39 

TA-48-1 (Core) FE-45. 46 Pu-239 

TA-48-1 (Alpha) FE-51 Pu-2 39 

TA-50-1 (NE) FE-1 Pu-239 

TA-50-1 (SE) FE-2 Pu-239 

TA-50-1 (S)  FE-3 Pu-239 

TA-50-1 FE-4 Pu-239 

TA-50-1 FE-18 Pu-239 

Gross 
Volume (H’) 

1.069 E+8 

2.232 E+8 

2.091 E+8 

2.376 E+7 

5.198 E+7 

1.244 E+8 

3.325 E+7 

3.046 E+7 

2.436 E+8 

1.815 E+8 

2.158 E+8 

2.675 E+8 

2.416 E+8 

1.203 E+8 

3.515 E+6 

9.282 E+7 

7.83n E+8 

2.249 E+7 

3.497 E+8 

6.240 ~ + 8  

2.492 E+7 

3.296 E+7 

1.519 E+7 

Release Data 

8.232 E-15 

7.012 E-15 

1.191 E-15 

5.808 E-15 

2.886 E-15 

2.436 E-MJ 

2.060 E-13 

2.626 E-16 

3.777 E-16 

1.873 E-16 

5.931 E-16 

3.028 E-16 

5.919 E-16 

3.051 E-15 

5.690 E-16 

2.262 E-16 

4.023 E-16 

0 

1.175 E-15 

8.205 E-16 

7.665 E-14 

2.063 E-15 

0 

TA-50-37 TDF Pu-239 3.300 E+7 0 

TA-54 (Main Stack) Pu-239 5.905 E+6 0 

To ta l  
Ac t iv i ty  ( u C i )  

0.880 

1.565 

0.249 

0.138. 

0.150 

0.303 

6.849 ,A 
0.008 

0.092 

0.034 

0.123 

0.081 

0.143 

0.367 

0.002 

0.021 

0.315 

0 

0.411 

0.512 

1.910 A 
0.0.68 

0 

0 

0 



Part 2.a. CY 79 Airborne Plutonium Releases - Continued 

Source Nuclides 

TA-54 (Rm. Exhaust) FE-2 Pu-239 

TA-55 (North Stack) Pu-239 

TA-55 (South Stack) Pu-239 

Release Data 

Gross Ave. Conc. Total 
Volume (M3) (pcilml) Activity (Wi)  

2.307 E+7 5.635 E-16 0.013 

2.483 E+8 1.853 E-16 0.046 

3.198 E+8 1.939 E-16 0.062 

Total Released 1085 pCi 



Part 3; CY 79 Airborne Uranium Releases 

Source 

TA-3-29 Wg. 3 (N) FE-20 

TA-3-29 Wg. 4 (S) FE-24 

TA-3-29 Wg. 4 (N) FE-23 

TA-3-29 Wg. 3 FE-22 

TA-3-29 Wg. 4 FE-26 

TA-3-29 Wg. 4 FE-27 

TA-3-35 (W) FE-1 6 FE-2 

TA-3-35 FE-3 

TA-3-66 (NU) FE-8 

TA-3-66 (NE) FE-9 

TA-3-66 (SE) FE-10 

TA-3-66 (N) FE-13 

TA-3-66 (NW corner) FE-26 

TA-3-102 FE-20 

TA-3-141 (N) FE-6 

TA-3-414 (NU) FE-9 

TA-3-141 (SW) FE-10 

TA-18 FE-1 

TA-21-3 (S) FE-1 

TA-21-3 (Inch.) FE-1 

TA-21-4 (S) FE-1 

TA-46-31 FE-43 

TA-48-1 (SI FE-11, 12, 13 

Nuclides 

U-235 6 238 

U-235 6 238 

U-235 6 238 

U-235 6 238 

U-235 & 238 

U-235 6 238 

U-235 

U-235 

U-238 

U-238 

U-235 

U-238 

U-238 

U-235 6 238 

u-235 6 238 

U-235 6 238 

U-235 6 238 

U-235 

U-235 

U-235 

U-235 

U-2 38 

U-235 

Gross Ave. Conc. 
Volume (9) (uCi/ml 

5.869 E+8 2.802 E-15 

3.845 E+8 1.011 E-14 

4.795 E+8 3.739 E-14 

1.502 E+8 3.142 E-15 

1.706 E+8 8.148 E-16 

1.304 E+8 1.189 E-15 

2.365 E+8 2.142 E-14 

6.470 E+4 1.236 E-14 

2.240 E+8 4.703 E-14 

7.646 E+8 

1.781 E+8 

5.010 E+R 

1.230 E+? 

7.137 E+7 

1.431 E+8 

4.092 E+8 

2.558 E+8 

3.387 E+6 

2.567 E+8 

4.603 E+6 

3.972 E+8 

2.015 E+7 

8.407 E+8 

4.328 E-15 

2.083 E-14 

4.152 E-13 

3.455 E-14 

2.243 E-14 

1.586 E-15 

8.905 E-15 

2.123 E-15 

1.167 E-12 

1.589 E-12 

1.577 E-13 

6.193 E-13 

1.125 E-13 

2.212 E-16 

To tal 
Activity (!Xi) 

1.222 

3.889 

17.929 

0.472 

0.139 

0.155 

5.067 

0.008 

10.534 

3.309 

3.709 

208. 

0.425 

1.601 

0.227 

3.644 

0.543 

3.951 

408. 

0.726 

246. 

2.266 

0.136 



Part 3. CY 79 Airborne Uranium Releases - Continued 

Release Data 

Gross Ave. Conc. Total 
Source ' Nuclides Volume ( M I )  (vci/ml) Activity ( U C i )  

TA-48-1 (Hot Cel l )  U-235 4.184 Eil 9.560 E-17 0.004 

TA-48-1 (N) FE-15, 16 U-235 7.982 E+8 1.327 E-14 10.594 

Total Released 933 U C I  



P a r t  4. CY 79 Airborne Mixed F i s s ion  Product Releases 

Source 

Release Data 

Gross Ave. Conc. Tota l  
Volume (M3) (pcilrnl) Act iv i ty  (!Ai) 

TA-3-29 (Up. 9) FE-44, 45, 46 

TA-21-4 (Hot C e l l )  FE-1 

TA-48-1 (S)  FE-11, 12,  13 

TA-48-1 (N) FE-15, 16  

TA-48-1 (Hot C e l l  

TA-48-1 (Core Wg.) FE-45, 46 

TA-48-1 (Alpha We.) FE-51 

TA-48-1 (NE) FE-54 

TA-50-1 (NE) FE-1 

TA-50-1 (SE) FE-2 

TA-50-1 (S) FE-3 

TA-50-1 FE-4 

TA-50-1 FE-18 

1.498 E+9 

2.952 E+7 

8.407 EM 

7.982 E+8 

4.184 E+? 

7.830 E+R 

2.249 E+7 

9.282 E+? 

3.497 E+8 

6.240 E+8 

2.'492 E+7 

3.296 E+7 

1.519 E+7 

3.151 E-13 

1.585 E-14 

1.665 E-13 

5.003 E-14 

2.721 E-13 

1.124 E-12 

1.303 E-14 

5.139 E-15 

6.949 E-15 

1.240 E-14 

1.344 E-14 

2.245 E-15 

1.514 E-15 

To ta l  Released 

472. 

0.468 

140. 

39.933 

11.386 

880. 

0.293 

0.477 

' 2.430 

7.739 

0.335 

0.074 

0.023 

1555 !Xi 

P a r t  5. CY 79 Airborne T r i t i u m  Releases 

Source 

Release Data 

Gross Ave. Conc. To ta l  
'Volume (M3) ( l J C i / m l )  Act iv i ty  (!Xi) 

t,: TA-3-16 4.446 E+6 3.034 E-6 1.349 E+7 \ 
TA-3-34 (FE-52) 2.223 E+7 1.350 E-4 3.002 E+9 1, 

- TA-9-21 .(E) . 2.400 E+7 2.083 E-7 5.000 E+6 

.-': TA-21-209 (FE-10) 2.067 E+8 4.592 E-7 9.491 E+7 

011 TA-33-86 ( E - 6 )  1.081 E+E 9.685 E-5 1.047 E+LO' 

TA-35-2 fSy ( PEI-IZ) - 5.566 E+7 2.336 E-5 1.300 E + 9 + K  
wm 

TA-41 FE-4 1.050 E+8 7.338 E-7 1.431 E+8 !! 

T o t a l  Released 1.503 E+ 10 UC 



. .  , . .  

P a r t  6. CY 79 Miscellaneous Release 

Release Data 

Source 

TA-2-9 Omega 

TA-3-29 (Wg. 9) 

TA-21-257 (Pug M i l l )  

TA-43-1 (FE-9) 

TA-43-1 (FE-10) 

TA-43-1 (FE-11) 

TA-43-1 (F'E-12) 

TA-43-1 (FE-14, 16) 

TA-43-1 (FE-24) 

TA-53 (FE-3) 

TA-3-66 FE-24 

TA-3-66 (FE-13) 

TA-3-66 (FE-26) 

TA-53 (PE-3) 

TA-53 (FE-16) 

Nuclides 

Ar-41 

1-131 

Am-241 

P-32 

P-32 

P-32 

P-32 

P-32 

P-32 

C-11, N-13 
0-15, AR-41* 

ThL232 

Th-234 

Th-234 

Be ' 
Be ' 

Gross 
volume (M') 

1.300 E+l 

3.784 E M  

3.256 E+7 

1.815 E+8 

2.158 E+8 

2.675 E+8 

2.416 E+8 

1.203 E+8 

3.515 E+6 

2.461 E+8 

3.765 E+7 

5.010 E+8 

1.230 E+7 

2.461 EM 

2.158 E+S 

SO-15 122 sec h a l f - l i f e  - -73% of t o t a l  a c t i v i t y  

C-11 20.4 min h a l f - l i f e  - -18% of t o t a l  a c t i v i t y  

N-13 10 min h a l f - l i f e  - % 4% of t o t a l  ac t iv i ty  

Ar-41 1.8 h r  h a l f - l i f e  - % 0.3% of t o t a l  a c t i v i t y  

Unkn. 10 sec apparent h a l f - l i f e  - 'L 4.7% of t o t a l  a c t i v i t y  

Ave. Conc. 
( u c i / m l )  

2.698 E-5 

4.175 E-13 

5.835 E-16 

1.288 E-14 

5.556 E-15 

1.498 E-14 

1.245 E-14 

5.284 E-14 

2.774 E-13 

4.844 E-4 

1.716 E-14 

3.142 E-12 

2.441 E-12 
b l o b  e-rr 
LC%+Ee# 

4rEiH3-%8 
a.703 E-I+ 

Tota l  

3.508 E+8 ,( 
Act iv i ty  (!Xi) 

158. 

0.019 

2.330 

1.199 

4.006 

3.009 

6.357' . 

0.975 

1.192 E+11 n 
0.646 

1574. 

30.025 
\.SO3 E t *  
H 
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LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVERSITV OP CALIFORNIA 
LDS ALA-. N E W  MEXICO B 7 y 4  

OFFICE MEMORANDUM 

, . I  I 

TO : File 

klb FROM : A. I;. Stoker 

DATE: August 1, 1977 

ReviewedlLab C W n d  
Publicly Releasable 
9 i z / D y  

SUWECT : REVIEW OF DATA SUBMITTED ON 789 FORMS TO EIS AND ODIS DATA BANKS. 

SYMBOL : HE-77-566 
MS 490 

As requested in the attached memos, H-8 coordinated 
a review of EIS and ODIS data with the aid of H-1 and H-7. 

memo 81-79-2191, H-7 found no discrepancies with totals 

compared to annual data submissions. 

X-1 found three minor discrepancies (see attached 

In discussion with H. S. Jordan on 28 July, 1977 it 

was decided that since cleanups had been effected and/or 

no realistic data were available no reference would be 
".made to the two leaks from the acid-sewer line in 1974, 

the.overflow releases from TA-50 to the head of Ten site 

Canyon, or the contamination of the septic tank at TA-42. 
A reply to A. A. Schoen was drafted (copy attached) for 

signature and transmission. 

AXS : p m  

Attachment: "a/s" 

xc: H. S. Jordan 
.. -- 

A. M. Valentine 
L. f i .  Emelity 
L. J. Johnson 

. .  



.. . . -  

Rwi&d/Lab C W n d  
atj:my Releasable * $* LOS ALAMOS SCIENTIFIC LABORATORY 

UNIVBUiIT* OF CALIFORNIA 
LOO ALAYOO. N E W  MEXICO a7¶U 

OFFICE MEMORANDUM 
TO : File DATE: August 1,' 1977 

FROM : A. I(. Stoker 

SUs'IECT! REVIEW OF DATA SUBMITTED ON 789 FORMS TO EIS AND ODIS DATA BANKS. 

SYMBOL : H8-77-566 
US 490 

As requested in the attached memos, H-8 coordinated 

a review of EIS and ODIS data w-ith the aid of H-1 and H - 7 .  

memo H1-77-2191, H-7 found no discrepancies with'totals 

compared to annual data submissions. 

E-1 found three minor discrepancies (see attached 

In discussion with H. S. Jordan on 28 July, 1977 it 

was decided that since cleanups had been effected and/or 

no realistic data were available no reference would be 
made to the two leaks from the acid-sewer line in 1974. 

the overflow releases from TA-50 to the head of Ten site 

Canyon, or the contamination of the septic tank at TA-42. 
A reply to A. A. Schoen was drafted (copy attached) for 

signature and transmission. 

AKS : pm 
Attachment: "a/sn 

XC: H .  S. Jordan 
-- 

A. M. Valentine 
L. B.  Emelity 
L. J. Johnson 
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LOS ALAMOG SCIENTIFIC LABORATOW '.; 
UNIVERSITY OF CALIFORNIA 

LOSAVUIOS. NEWMEXICOBIW 
TeIrphol* Exc 

OFFICE MEMORANDUM 
To : Alan Stoke DAIE: July 20. 1977 

TERU : Jerome E. D 

FRoW : Allen M. H-1 Alternate Group Leader 
DRAFT EFFLUENT. ONSITE DISCHARGE. AND ENVIBONE?TI'AL MONITORING DATA PERT& 
TO SNkl I " T O R Y  DIFFERENCES - July 21, 1977 Memo Roeder to Jordan SUWeCT : 

WR.MBOL E-1-77-Ug . .  
MAIL srce 692 

Tbe Pu-239 effluent data reported in the subject  memo has been compared 
to effluent records available in H-1 and the data is accurate, d t h  the 
following earceptions: 

1964 should be0.05g not 0.08 g 

1969 should b e  0.25 g not 0.19'g 

1970 should be 0.26 not.n.19 g 

.. . . 
These effluent data include routine a d  accidental releases during 
':he period fr- 19:s-1376 frctr LASL's p l u t a d i i  fqcilizies. 

Allen P1. Valentfne 0s 

.. 

AMV: jm 

Xc: F i l e  
. - .  



Reviewedflab CoUn 
imhciy ReleasaMe 

UNIVERSITY OF CALIFORNIA 
LOS ALAXIOS SCIENTIFIC LABOR.ATORY 

(CONTRACT W-74OS.LXGj6) 

LOS ALAMOS. SEW MEXICO S l M  
. P.O. BOX I& 

IN REPLY ~8-77-540 ' 

REFER TO: 
MAIL STOP: 

490 A w S t  1, 1977 

Ur. A. A. Schoen 
Environmental Protection Branch 
Division of Operational 6 Environmental 

U.S. Energy Research & Development 

Washington, D.C. 20545 

D e a r  Mr. Schoen: 

Safety 

Administration 

In response to  a request from Jack R. m e r ,  Director,.Operational 
Safety Division, Albuquerque Operations O f f i c e ,  w e  have reviewed the  
data submitted t o  the  EIS and ODIS data banks and compared the values 
with t h e . d r a f t  t o t a l s  accompanying a letter from L. J. D e a l  to J. R. 
RDeder of 19 July 77.. W e  find th ree  minor discrepancies in  the  Pu-239 
t o t a l s  f o r  the  EIS ef f luent  data  and therefore  a l s o  in the  EIS-ODIS 
total. The correct  en t r i e s  should be a s  follows: 

PU-239 PU-239 
Quantities Released i n  Quantities Released i n  

Year Onsite Discharges & Effluents. kg Effluents Only. g - 
1964 
1969 

- --1970 

0.00006 c o b  5 

0.00036 ; ,'-> 4 
0.00037 i.. '- . 

C 
- .. 

0.05 
0.25 
0.26 ' 

To answer the  question indicated on the  handwritten d ra f t ,  fo r  1971 
the t o t a l  Pu-239 i n  Onsite Discharges and Effluents should be 0.0003. 

With these corrections the  values represent most complete in- 
formation avai lable  on re leases  of U-235 and Pu-239 t o  t h e  environment 
by ef f luents ,  ons i te  discharges and accidental  o r  unrmnitored releases 
a t  LASL from 1947 through 1976. 

s incerely,  

George L. Voelz, M.D. 
Health Division Leader 

. .  
An Affirmative Action/Equal Opportunity Employer ' 



TEEISITF: WATEfi SAi1PL.L: OF 8/18/78 

GEiL.1) ANAI-YZE:O 8/18/73 1039 
MIDi1L.E O F  CONTAINER A T  5 C i l  
11' SEC C'T' T I H E  

I 
. I  .................................................. 

GAtiMA SPECTROGRAPHIC i.~iJRL.':SIC 

C:I-IANNEL ENERtiY r:i R E A 

4 0  I HO 
8'7.64 

137 z9 
1.59.74 
262.97 
274.59 
510.02 
638.74 
662.36 
760 39 
789.07 
834.X 
1147,1'3 
1365.74 
I367 I 02 
1408 28 
1459.01 
1552 50 
I 6 1 5 I 3 H 
1684.18 

.l.706 75 
173i;. 1'7 
1344. 37 
I874 + e4 
1944.1Z 
1991 $24 

~ . , s v . ~ . ~ a  

41.08 
87 V 4  
137.61 
160.07 
263 34 
274.96 
510.50 
639.29 
662 92 
761.00 
789 70 
K35 . 1.5 

1.1 50.05 
1307.72 
1368 + 04 
1.409.33 
146O.10 
1.553.67 
1.6 1 6 + 60 
l6E15.46 
1073. <)7 
1 'YI;& + (j:; 

1.731. . A i 9  

1u45, €39 
:I. 376.29 
:L 945 64 
i 9 Y  2 85 

2005.52 20i)7..10 
2044.30 ;20.45 Y 2 ......................... 

*RUN r;nwvl 
F X G I O N :  H2 
DETECTOR: 1 

:lJ W ?:MililTHR: i 
L ~ F  s : t m A  um' rs :  1. 

31.. 
33 * .................... ............... 



............................................................ . .  

GAHMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ' ENERGY AREA 

107.34 iOi.64 
1.6 8.65  l tr8.98 
191.26 1.5'1.60 
235.YJ 236.29  
702.01. 702.59 

38. t- 01.34 z 

1.26. t- 45.83 x 
65. t- 42 .44  X 

806. t- 10.13 X 

-I- .*a. t- 87.85  x 

............................................................ 
;1( 



............................. ... 

I 
I 
I 

! 
1 

1 
I i 

i i. 
I 

! 

! 

I 

I 

CHANNEL ENERGY hkEA 

39.57 
156.49 
250 37 
346.35 
409.08 

6 0 8 ,  74 

80a. 53 

309 + 54 
595.19 

a91 e 6 6  
745.27 

951.45 
1185.49 
1297.04 
130Y.3 j  
1365.U6 
1.457.43 
1587.90 
1693.06 

1776.35 
1801.01 
l8OY * 83 
... 0 r.' ci . 7 0 

1728 .a4 

e .% -. 

39 + 95 
157.02 
250.73 
34b.75 
400.51 
510.01 

609.27 
692.23 
745.87 

952.18 

1.293 0 1 
1310.31 

595.71 

a09,1.7 

1 1 a6 .37 

1366.~18 
145a.52 
1589.10 
1694.35 
1730.16 
1777.71 
1802.40 
I.Sli.22 
:.:031*30 

..-.- /.>Y. 
223. 
159. 
I.33, 
104. 
538. 

7 5 .  
78. 
I I , 
70. 

11.8. 
7:;. 
106. 

.4& f 
.:. d d . 
70. 
47. 
27.  

26'7. 

37 * 
4 4  . 

.- 

..... 
. I U  

, , . ? 

-- r .A3 

..L. 
:,>. . ............................................................ 

I l i U N  GAHHA 
H E O I I I ~ :  H2 
DETEC:TC)R: I. 
:A 01:' SIGH& UNITS: i 
t CF SMfiOTHS: 1 
ANALYZE PiULTIPLETS'? i40 
I- I STINC; K W I C E  : 'r T*( 

............................................................ 
G AHH A SPEC TRUER A P1.i I: C hH Ai- Y S 2' S 



I 

1.90.99 191.32 220.  +- 33.83 X 
328.72 329.11 51. t-108.44 5: 
701 080 702 38 1259. t- 9.79 X .....,.......~..~.........*...............,.............. * 



RUN CifWNA 
I X G I O N :  HI 
DETECTOR: 1 
P OF S I G M A  UNITS: 1 
.# OF SMOOTHS: 1 
ANAL..YZE HIJLTIPLE'I'S'? NO 
L.ISi'INCi DEVICE: 'T'I'Y 

. . .  . .  

GAMMA SPECTROGRAPHIC Ai4ALYSIS 

CHANNEL ENERGY AREA 

38 22 37.07 115. t- '15.08 % 
5Y. 96 58 87 901.  .t- 10.11 % 
101.13 100.16 1213. t- 11.Y2 x 
114.39 113.47 320, t- 17.57 x 
1155.31 164.53 71. t- 59.93 X 
208 + 56 207.90 437. t- 15.22 x 
412.37 412.20 12. t- 47.63 X 
511.06 511.07 10. t- 5:!.18 Z .~......,...~........*,.,............,*,.~....*.~.....~.....~ * 





CHRNNEI.. ENEROY AREA 

39 64 :38 88 Y71. .t- 15.31 X 
SLi.HY 59 I.1 43.50. t- 5.53 z 
10s. 17 100.45 3327. 5.- 3.68 X 
11S.Yl 114.20 2635. t- 7.23 X 
1.64 Y .1. 164.22 324. t- 3Y.18 x 
2013.6.6 208.00 3820. t- 3.63 x 
268 00 267 37 183. t- 37.01 x 
333.14 332 55 178. t- 26.57 X 
610.28 409.87 43. t- 52.33 x 
4 6 1 . i R  661.40 43. .C-- 65.01 X 

772 t 25 2 6 .  +- 49.13 x 7-72: ,585 
u34.70 834.45 27. .t- 47.72 X 
04 5,26 845.01 21. t- 36.01 X 
9 5 1 , 9 6  (?Si 79 20 .  t- 36.5'0 X 
1152.79 1152 77 1Y. t.- 62.89 X 
~.ioa.83 118H.03 11. .+- 47.75 X 
1460.37 1460 I 60 4s. t- 32.69 x .,.+,..,..,*,.....+......................*..*..~..*~.*~..*...... 

br 



DATE OF A N A L Y S I S  - - - - -  5/2 /78  

A ! R  SAMPLES FROf.: T E N S I T E  

(". 

! 

R 

1 
2 
3 
4 

BX 
BP 

01 
02 
03 
04 

$ 3  

9 

ALPHA 5605 
BETA 7139 
TA-46-30 #6 4/24/79-4/28/78 
TA-46-30 #a 4/24/7a-4/23/78 

BPPflBBX BiSBS flXBDB BP 
PBBBBPB BBUlDU MXUBYX 

0000834 03786 01000 - 02-' 
0003529 00000 01 000 
0004976 000 14 0 1000 02 
0000358 00002 01000 02 

BP 
36b 
.52+ 02 - 
328.3 4' 

8 3  bl!!$c 
%43? ZX.7 

G 17 1.9 
t.. . 

! 



1 
2 
3 
4 

ALPHA 5605 
BETA 7139 
#6 
#S 

01 000083 7 03808 0 1000 02 ,51= 
02 0 003 449 00002 01 000 02 I 
03 0001 307 0001 4 01000 02 
04 0000445 00004 01000 02 



'TR-46-30 F I L T E R  ;k6 
HAN 5/:19/30/78 

ANAL.YZE:D ON GE (1.1) 
1000 SFX CT 'TIME 
GEUME'TRY 1 

$CONTROL " A C K K A "  

K.~jidTl?(:)L "RCIOKA 'I 

SCIlNTROL 'Al.SF\A:\: \I' 

SRLIN SAMMA 
REGION: H I  
w r E c ' r o R :  1 
5 O F  S l ' G H A  UNITS: 1 
:i O F  SMOOTHS; I 
ANALYZE MltL.TIPL.ETSP N(1 
L I S T I N G  DEVICE:  'TTY 

I 
! 
! 

I 

! 

i 
I 
I 
I 
I 
i 

! 

I 
i 

* . * . .  . . I . .  *...*. .... . I . * . . . . . . . - . -  r. ......................... 
GAMMA SPECTROGRAPHIC ANALYSIS 

C t.119 N N EL ENERGY AKEA 

40.77 39.72 164. t- 48.57 X 
445.83 444,61 5s. t- 88.11 x 
892.12 890.64 28. .C- 60.51 Z 
1003.00 1001.43 26 .  +- 32.36 il ............................................................ * 



RUN GAMMA 
REGION: H2 
OETECTOR: I .  * OF S I G M A  UNITS:  1 * O F  SMOOTHS: 1 
ANALYZE MULTIPLETS? NCI 
L I S T I N G  IIEUICE: TTY 

G A M M f i  SPEC:TFXJERAPHIC ANALYSIS 

CHANNEL. ENERGY AREA 

.........,..... t . . * , * . . . I . I . . . . ~ ~ . * , , . . * ~ ~ . . . , . . , . . . . . . * . . . . * *  * 



TA-46--3@ FIL'TEK # O  
ON : 5/30/78 
(IFF: 6/2/78 

G E ( L 1 )  ANALYZED 6/d/7€1 : l l O O  

GEOMETRY 1 
1000 SEC c'r TIME 

:Y 01::. SIGMA UNITS: 1 + OF SMOOTHS: 1 
ANALYZE MULTIPLETS? 
L I S T I N G  DEVICE: TTY 

. . . . . . . .  I 
i 

I 

1 '  
I 
I 

I 

........ ...... 

............................................................ 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL. ENERGY IlREA 

40.97 . .40.18 
60.92 60.14 

1.00+98 100.20 
238.34 257 59  
378.61 377. SH 
430.32 42'7 53 
464 .a4 4 6 d i .  12 
51i.74 3 : L  1 . :)3 
644 f 2s 641i, 59 
663.35 662. A 6  
946.92 Y66.27 

1110.70 1110.08 
1 1 3 7 .66 1137.04 
1.150 62 1150 00 
1153.00 1152.38 
1282.00 :I281 e40 
1461.44 1460.86 ......................... * ...... 

:L.LO. t- 49.28 X 
112. .t-- 53.18 X 

b?+ .f-:L17+84 i: 
68. i -  86.93 X 
3Ei. +- 93.83 X 
3 4  + +-104,4% X 
'JC;'. f.- $1*!,3 : 
.. .n*i* '.+... y$j.c.'1 >; 
, ~ .. .i..- 69 , 7 4  '2 
45; + . t .-  50.27 1.: 
17. .t- 68.80 i: 
15. +-- 42.60 X 
14.  .t- 44.10 x 
12. t- 47.63 X 
13, ,I- 45.76 i: 
12. .t- 47.63 x 
73. .+- 24.82 X 

... 3 . 

............................. 



RUN GAMMA 
REGION: H 2  
DETECTOR: 1 
# OF SIGMA UNITS: 1 * OF SMOOTHS: :L 
fiNALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

CHANNEL ENERGY RHEA 

....................~~..~.~..~.,*.,.*.......,.....*...*..... * 

! 



............... . " I . .  
dt,.)', I .'<'.: . . . . . . . .  . ,. I .. 

..... . .  
i:.:..:.. _ '  8 . .  " 

,.< = ;,: : ., . . i-. I 

L!::. .............. I . '  

., I..I.. ,:,m.t7mq5.; ui.j':r..% - I % _ 1  . .:. 
:.: c,p ;l>;;;;j":'p:* ~, 

. . . . . . .  . .  

. ._._. ....... . . . . . . .  
" . . . . . .  

.. : .- 

Ci.i ANri Ei.. ENERGY RREh 

4 c  rn 'io 40 + 68 153. +- 43.87 X 
2x3 23 227. Y O  60. t- '95.42 X 
Z46.61 240.28 64. +- 90.24 X 
2 4 3 + 2 7  242 * 93  62. t- 95.12 % 
295.56 295.21 & 6 ,  t- 69.57 il 
313.58 3 13.23 4i3. t- E15.59 X 
456. 0a 455 6Y 50. .t-. 45j.85 % 
477.93 477.53 3%. .t-.Ii)rl.ib X 
5 1 1 - 4.5 511.0=. Cl 49. +- 67.83 z 
661.72 661 .%6 3d. t- 5 5 . 5 6  x .  
80Y. 83 HOT. 33 23. .+- 6y.7 .1  X 
1077.34 1076 75 16. t- 4l.25 y. 
1172.44 1171.82 12. t- 47.63 X 

3.461.18 1460.44 b 5 .  t- "0.47 x 
1216.07 1215.43 16. .i .... 41.25 ;t' 

........,.... I . I . . . . . . . . . ~ ~ . ~ + ~ * , . . . . ~ * ~ . . . . ~ * . . . . . , . * , .  

x 



DATE OF ANALYSIS ----- 7/10/78 

AIR SAMPLES FROM TA-46 TAKEN ON DATES BELOW: 

01 
02 
03 
04 ~. 

05 
06 

0000760 
0003 780 
00001 04 
00001 30 

00001 25 
0000072 

ALPHA 56091 
BETA 7177 , -_. 
TAl46-30, #6 , 619- I 6/78 

TA-46-30, #6 : 6/30-7/7/78 ,3d 
TA-46-30, #6 , 6/19-23/78 
TA-46-30, #6 6/23 - 30/ 7% 

03648 01 000 02 / '  / 
00022 01 000 02 
00006 01 000 02 
00006 OlOOU 02 
00006 01 000 02 
00003 01 000 02 

,509 



AIRM 
I I 1 

- I 
I 1 I I - I 

?NE CONTAMINATION .TESTS 
I I 

REMARKS = 



....................... * . . + * . +  

I. .:, " 
:. s i  1 
. .  
-. . ...... I . .  

I :.: 

.L :- . . \. . . ._ 

T.:) I 

'I , 
.: .: , 
. . .  . .  
.... .... 
i A . 
.i. u . 
;: :, I ...... 

, + ' " < + .  





\ 



... 

.............................. 

41.67 41.32 1.24. 47.87 Z Reviewed/Lab Counsel 
207 + 23 207.00 
313.51 313.3s 
335. :33 335 + :I a 
496.17 496.11 27. t- 94.Y7 x 
5 1. 1 .7Y 511.74 A!!!. 42.44 X 
541 .Y7 541 * Y 4  26. Y8.42 Y. 
739.37 730.42 21. t- 65.Y7 ;L 
790.64 790.72 1.8. .t-- 85.90 x 
Y35.72 935;. 86 10. 52. 18 x 
1156. a8 i157.0a 12. t- 47.63 x 
1 172.04 I. 172.24 15. t- 67.54 x 

9 I .I.- ec :I. 3 2 3 . 5 3 132:3.76 c,., 00 x 
1 3 3 i  . 58  1331+82 11. t- 49.75 x 
1375.88 1376.1.2 11. t- 49.75 X 
I 4 59 .Y4 1 4 60.1 9 24. +- 76.25 Z ............................................................. 

1 2 1 3 50 :I. 2 13 7 1 12. t- 47.63 :< 

I R I . I N  GAMMA 

............................................................ 
G R MilA s P Ecx H C I G K A P I . ~  1' c: AWL Y s I s 

c t4 A "EL. EFIE R GY A R F 3  
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. - , ! ; i f  ~f i : j~ ;~ ' r ! :<~ ;< ;  :i..lj {..'i:l< I: .I.~. ir-.;.; 
C.6, :,; :.i ;,, F . y l  y> 'I' ; l.,.-.i h'i ,-,. E:; .......... 
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.-.I -'rr 
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(I I? ArJ T: CINUCL I 11 E kN A ILY s I s 
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3'345 8/14/78. 

DETEClrJR; :i 
.) n F  SIGMA UNITS: :L 
:I1 OF SMOOTHS: 1 

?. i S'T I NG Di:V I Ci: : 
A N  A I.. Y %E iI111. T I PI..ETS? I4 ti 

'T'r Y 

............................................................ 
GAH M A si) m'r msri ;.+P ti I I:: A N  ALY s I s 

42 4 2  4s1.07 
581 98 501.96 
632 35 tr32.36 
808.88 El0 8 Y h 
911.4l Y 1 1. 53 

1,092 I 50 10Y2 . ha 
1151.70 1151 t 90 
1162.82 1.163.02 
1459.84 1460 . li 9 
:1705+0ii 1.705 . 26 .............................. 

L 
,*....-. 

102. t- 53.09  Z 
36. t- 82.24  X 
28 .  +- 77.06 X 
13. t- 7 5 . 5 9  x 
1.8. t- 85.90 Z 
1.0. t- 52.18 X 
9. t- 55.00  X 
10. t- 52.18 X 
2il. .+- 71i4.1 x 

9 .  .c- 53.00 x ~.*.......*.......~.,. 



Cl-lAN?.IEL. ENERGY AREA 

43.55 4 3 . 20 156. +-- 45.04 X 

sa. 95 98.64 265.  +- 45.19 X 
100 ,3 1. 1.0 0 1 00 248. +- 40.96 X 
11.!5.32 1 1.5 02 146. .I.- 71.01. i: 

60.39 60.06 1.15. .+- 89.9'7 x -zy714 

207.01 207.58 165. +- 42.54 x - 2 3 7 ~  
3-86. bo 3E16.56 41. +- 75.78 % 
41t3.96 4 1 8 . E M  &.. +- 99.99 i: 
45.5.11 45.5 03 50. t- 60.49 X 
468 54 ?&e. 46 30. +- 8 6 . 0 0  Z 
SG9 77 509.72 39. 91.5J X 
560 25 560.22 24. +- 96.01 X 
584.76 584 74 29. .f.- 93.55 x 
697.45 697.49 19. t- 81.93 x 
773.74 773.81 j 4 .  ,t- 71.29 Z 
894.35 89.1 + 47 1.6. .I.- 64.23 X 

12. .t- 47.63 x 97" * 00 
1.141 * 03 !, I .,i 1. + 2.2 c; !; 5 , 06 ;< 
1203,95 1204.16 1 1, , 4y , 7s 
IJ59.97 1 :<hi). 2 i j ( > *  .I.-. :;::'.Le 
1.4 14 30 1 4 1.4 .55 1.0, .+- 52.18 X 

-- . .  

g.y-;* 1:; 

+........*.*.. 1 . . . . . . . . . . * . ~ . * , . . . . * * , , * . ~ ~ . * . . * . . , * . , ~ . , . , .  * 





. .  . 

Pubiic y SeieasaMs 
L/1/ z /Dz '  

CHANNEL ENE Ft GY FiRER 

42 .74  
2.32.36 
315.73 
330.71 
496.17 
679 42 
732.97 
815.93 

835 bo 
Y 03.0 3 
91 .0 .ZY 
980.94 

1060 40 
1460.57 

aw,.hs 

42.3Y 
232.15 
3 1.5 . 56 
33d.  55 
4Y6+11. 
679 45 
733. Q3 
8 I. 6 . 02 
835 0 69 
Y03.15 
Y % O .  4% 
YE11 OY 

1050.57 
14&~.t74 

821.75 

104. 
57 
69 
37. 
33 
16 
18. 
14 I 

14. 
15. 
1.8. 

11. 
12 
4H. 

1 8 ,  

,I- .so.ai x: 
t-103.26 X 
t- 64.96 X 
t -105.39 X 
t- 89.30 x 
t- 64+23  X 
t- 75.31 x 
t- 71.29 X 
'4.- 7 1 29 X 
t- 08.34 x +- 75.31 x 

t- 41.25 X 
t- 47.13 x 
t- 41.68 X 

t- 85.90 x 



.. 

.. :. .. . .  ... . 

. .. .. . .  
I 

. .  

.. . .  

. .  ' . ... , .  . .  

. .  

.. 

.. . . .. 



. . . .  

RUN GAMMA 
REGION: H1 
DETECTOR: 1 
# OF SIGMA UNITS: 1 
:E OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

............................................................ 
CiAMKA SPECTRUGRRPHIC ANALYSIS 

CIiRNNEL ENERGY 

38.00 38.'21 98. t- 62.39 X 
259.12 259 e21 67. t-110.51 X 
395.00 395.03 48. t- 90.00 X 
452.22 452 + 24 52, t- 75.22  X 
909.59 909 58 33. t- 52.65 X 

1225.60 1225.69 19. t- 37.85 x 
1249.52 1249.63 18. t- 38.89 X 
1459 93 1460.16 47. +- 50.69 X 

._ 

............................................................ 
8 



- - .  

RUN GAMMA 
REGION: H1 
DETECTOR: 1 
# OF- S I G M A  UNITS: 1 
:I: OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
LISTING DEVICE: '1"IY 

............................................................ 
GAHMA SPECTROGRAPHIC ANALYSIS 

CHANNEL. ENERGY AREA 

92.04 
213.44 

290.88 
510.10 

1253.48 
1324.15 
1458.39 

237.71 

890.21 

........... 
8 

92.22 
213.55 
237.81 
290.95 
510.10 
E190 20 

1253 58 
1324.29 
145a.62 

124. i- 79.06 x 
8 4 .  t- 95.52 X 
120. t- 57.97 x 

54. t- 87.44 X 

18. t- 38.89 x 
17. t- 40.02 X 
40. t- 58.55 X 

77. t- 74.98 x 

21. t- 70.06  x 

................................................. 



.................. . . .  
.-- ..- / -- - __ _ _  . . 

RUN GAMMA 
REGION: 1-11 
DETECTOR: I 

+ OF SMOOTHS: 1 
ANALYZE MULTIPLETS? 
L I S T I N G  DEVICE: 1 1 Y  

ERROR 71: 2 : M A I  
LOW(MAXAN*MAI/4)iCON 

OF sICinR UNITS: 1 

NO 

TKOL. FtEG I C 
,- 

7 1  ILLEGAL CHARACTER RECEI'JEI) - 8100 
*RlJN GAMMA 
REGION: H1 
DETECTOR: 1 
# OF SIGMA UNITS: 1 
# OF SMOOTHS: 1 
ANFILYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

............................................................. 
GAMflA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

37.94 
229 80 
350.52 

634 19 
748 08 
817.18 

569.91 

825.45 

890.69 
943.91 

1377 36 

11 17.69 
1126.14 
1226.75 
1335.75 
I. 457.09 

38.06 
230.14 
351.00 
570.65 
635.01 
749.03 
818.21 
826.50 
878.48 
899 83 
945.10 

1119.10 
1127.57 
1228.30 
1337.44 
1458.94 

E l l .  63.51 X 
72. +- 61.94 X 
43. t- 75.73 X 
26. +-- 73.95 X 
19. t- 81.93 X 
20.  +- 36.90 X 
17. +-- 7Y.15 Z 
16. t- 95.26 X 
14. -t-- 71.29 X 
12. .t- €10.56 x 
14. t- 44.10 x 
12. t- 00.56 z 
15. +- 67.54 il 
13. t- 75.59 x 
10. t- 52.18 X 
26. t- 76.32 X ............................................................ 

* ,p &)[J;r.rL 4 y-'p$;.!k 
- . p--&+ Jd 

. .  



RUN GAMMA 
REGION: H1 
DETECTOR: 1 
# OF SIGMA UNITS: 1 
4l GF SMOOTHS: 1 
ANhLYZE MULTIPLETS? NO 
LISTING DEVICE: TTY 

-. .................................... 
GAMMA SPECTROGRAPHIC 

CHANNEL ENERtiY 

209 37 209.6Y 
221.12 221.45 
314.52 314.95 
350.03 350.51 
434.96 435.54 
479.27 479.90 
607.87 608.65 ~~~ 

660 35 661 20 
709 00 709.91 

908.36 909.51 
816.00 817.04 

922.53 923.70 
1008.76 1010.04 
1044.18 1045.50 
1063.96 1065.30 
1081.23 1082.60 
1095.00 1096 39 
1114 96 11 16 + 37 
1322. a4 1323.71 
1339.85 1341.55 

1466.57 1418.43 
:L 5 07.0 9 1509.00 
1535.38 1537.34 
1557.71 1559.69 
1625.06 1627.13 
1661.27 1663.39 

1456 95 1458 .ao 

1701.56 1703 73 
1725.52 1727.72 
1772.72 1774.99 .................................... * 

........ . -- ....... * . . . . . . . . . . . . .~ - -~  
ANALYSIS 

AREf4 

49. t--103.56 X 
62. .C- 59.95 X 
53. t- 72.88 X 

5 0 .  t- 65.71 X 
41. t- 58.26 X 
2 9 .  +- 64.37 YT 
31. .t- 71.31 X 
2%. ,I- 50.41 x 
16. t- 95.26 X 
19. t- Y4.33 X 

16. t- Y5.26 X 

38. .t- 85.14 x 

as, t- 558.69 ?! 

sa. t- 62.47 z 
1Y. t- 71.87 X 

:L4. t- 71.29 X 
17. t- 61.29 X 
80. +- 35.69 x 
Y. t- 5 5 . w  x 
9. i- 55.00  X 

1.1. t- 49.75 x 
16. t- 41.25 X 

9 .  t- 55.00 X 
12. t- 47.63 X 

9 .  i-- 55.00 x 

i a .  t- 52.18 z 

Y. t- 55.00 i: ........................ 



RUN GAMMA 
REGION: H1 
DETECTOR: 1 
:F OF SIGMA UNITS: 1 
4 l  OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

.........................,...............,,*..**.............. 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

38 69 38.81 57. t-100.09 X 
229.76 230.10 43. t-117.27 X 
384.11 384 + 63 40. 1.- 77.54 X 
530.38 539.09 29. t- 69.24 X 

769.25 770 + 23 24. t- 58.94 X 
777.49 778.49 21. t- 65.97 X 
038 + 63 839 69 17. t- 90.31 X 

582 + 37 503.13 28. t- 88.59 x 

994 e05 995.31 14. t- 44.10 X 
1039.21 1040 53 14. t- 44.10 X 
1197.80 1199 32 15. t- 42.60 X 
1235.64 1237.20 12. t- 47.63 X 
1297.77 1299.41 10. t- 52.18 X 
1457.40 1459 25 28. t- 71.44 X 

.....................t........*..*.....*,.*.....*............. * 



I 

I RUN GAMHA 
REGION: Hi ! 

DETECTOR: 1 
# OF SIGMA UNITS: 1 
C OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 

i 
! 

Lrs'rINCi DEVICE: TTY 

.............. t.......,.,,. 

CHANNEL 

39.70 
51.02 
58.93 
122.39 
155.13 
233.32 
342.50 
351.43 
477 60 
510.76 
527 -55 
509.10 
616.45 
645.45 
657.58 
703.01 
810.50 

CiAl YMA SPECTR 

ENERGY 

39 02 

59 07 
122.60 
155.39 
233 66 
342.97 
351.91 
470 23 
511.43 

589.07 
617.25 

51.16 

520.24 

646.20 
658.43 

811.53 
704.71 

392 
126. 
190. 

113. 
119; 
84. 
79. 

15Y. 
47. 
32. 
26 .  
47. 
37. 
26 .  
75. 

iao. 

5348. 

t- 28.55 x 
t-110.53 X 
t- 72.71 X 

t-110.06 X 
t- 91.72 X 

t- 87.74 X 

t- 31.4Y X 
t- 60.25 X 

t- 90.30 X 
t- 54.95 x 
t-102.86 X 
t- 03.83 X 
+- 30.H5 x - 

J 
t- 74.21 x / s v o  

J t- 06.02 x 
t- 2.82 x-?& 

t- 72.02 x 

/ 
s a c  0 

. - .  . - . . -. - . 

034, a7 035.93 31. t- 71.31 X - SL/A/ \ f l  
046 + 45 
897.99 09Y.13 69. t-- 40.SY X - 25.  +-- 06 93 __-_ -.--- .... ---3, 

047.52 CC 
1014.00 1015.28 16. 95.26 X 
1226.30 1227.05 14. t- 44.10 X 
1273.89 1275.50 2s. t- 33.00 X 
1376.55 I 3 78. JO Y. +- 5 5 . 0 0  X 
1412.86 1 4 :L 4.65 Y e  t- 55.00 Z 
1459.96 1.461. -82 53. t- 3E1.38 il 
1495.81 1497.71 9. t- 55 .00  X 
1835 53 1037.09 31. .t- 39.29 X -"'f 

..................................t.....~**~~..,.*..,....,.. * 
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CONTROL " A O O l W "  

SCONTYR\RY\ROL A\A\*A13AA' 

lrLAMPF FE-3r 0800 L i23/78 TO 
0700 1/30/78. CUT AND FOLIIEDr 
I X L I  I 1 CHP 1K SEC COUNT TIHE. 

RUN GAHMf? 
R E X I O N :  H 1  
DETECTOR: 1 
# OF- S I G M A  UNITS: 1 
# OF SMOOTHS: 1 
ANFlLYZE MULTIPLETS? NU 
LISTING DEVICE: TTY 

v ~I ............................................................ (wj 
GAHHA SPECTROGRRFHIC ANALYSIS 

CHANNEL ENERGY AREA 

/h& d--# 36.04 35.67 223. t- 33.61 X - 
146.14 145.84 134. +- 79.93 X 
198.61 198.34 112. t- 74.77 x 
317.40 317.18 103. t- 48.68 ?: 
357.09 356 + 88 50. t- 93.40 X 
564.14 563.99 39.  t- 86.86 X 

I 617.16 617.02 39. t- 86.86 X '  
662.16 662 s 02 38. t- 89.04 X 

1460.89 1460.58 74. t- 19.18 X ............................................................ 
.$ 



* ............................................................ 
x tri'ff -+ 'LE 80'09bT Ob'09bT 
X EB'LE --t '61: SL O f O T  06'OCOT 
X II'89 -t 'ZZ lCI'LE8 PI'L€:R 
X € 9 ' 8 L  -+ '9Z LS'EbL .OO'PbL 
X ET'6L -t 'ftr €f T99 Lb* 199 
X 90'26 -+ '6f 62'69s Pb * 69s 
X OL'06 -+ 'ZS OL'OTE 98'01s 
% Tb.62 -t ' L L  60'fTlr 8Z'fTt 
X T Z ' Z O T - t  ' L S  Zf * 6 f Z  bE'6EE 
X 96-b.6 -t 'Z6 Tf POZ 8 S  PO2 
X b6'f8 -+ *ZZI ZO PL 9f ' b L  
X f6'fP -4. 'BET b9 9f OO'LE 
x Lf'Ltr -t ' W T  SG'ZE Z6 ZE 

W3HW A B H 3 N 3  13NNWH3 

............................................................ 

. WNOOW * lOtll.NO3 

. . . . . . . .  __ -... .-..>- ._.. ,. 



CONTROL .fiootia. 

* c o N m o L  ~ A A .  
... YLAMPF XO-2 WATER O F  1/30/78r 

GEI- I i  5 C M i  1 K SEC COUNT, 
1 I(EW/CH, 0815 SAMPLE T I H E i  
112 CC. WOLLJME. 

* COUNT START AT 2:20 PMv L/30/78 

RlJN GAMMA 
REGION: H l  
DETECTOR: 1 
# O F  SIGMA UNITS: 1 
:b OF SMOOTHS: 1 
ANAL.YZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

............................................................ 
GAMMA SPECTRDGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

167.44 167.15 Y9. t-107.74 X 
305.76 305.54 79. t- 87.04 X 
476.87 476 70 235. t- 26.11 X 
494 45 494 28 43. t- 83.94 X 
510.20 510.04 91. t- 39.46 X 
808.98 808.85 25. +-- 81050 X 
1174.34 1174.15 21. t- 70.86 Z 
1178 83 1178 e64 26. t- 32.36 X 
1218.00 121 7.80 22. t- 35.18 X 
1369.93 1369.66 16. t- 41.25 X 
1460.19 1459.87 45. t- 52.69 X 
1499.24 1498.91 1Y. t- 37.85 X ............................................................ * 
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CON'TRTJL :i:\'AOOKA' 

YCONTROL.. ' A 1 3 A A '  

*I..AMF:'F OIL. SAMF'L.E.1 FROM SECTIOI 
' A '  VAC PIJMF'r 92 CCr 5 CMI 

A# SEC COUNT T I H E i  1 K'EC/CHr 
i x m ' r  START AT 3.55 P M ~  ~/m/% 
SAMPLE DATE 1/24/78 + 

HlJN GAHMA 
REGION: H1 
DETECTOR: 1 
# O F  SIGMA UNITS: 1 
# OF SMOOTHS: 1 
ANALYZE MULTIF'L-ETS? NO 
L I S T I N G  DEVICE: TTY 

GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY ARECI 

32.84 32.47 224. t- 44.60 X 
251.44 251 20 100. t-106.96 X 

581.83 581.68 51. t-1.01.71 X 
1067.41 1067.25 33. t- 63.34 X 
1098. V 7  1098 80 29. +- 54.01 X 
1103.35 1103.18 31. +- 51.12 X 
1243.94 1243.73 32. +- 75.94 X 
1406.51 1406.22 22. t- 35.10 X 
1459.44 1459 13 110. t- 31.21 X 
1492.71 1472 38 17. t- 40.02 Z 

510.86 510.70 83. +- 88.80 x 

..........................................,*.*.............. 
x 



.... 

RIJN [.iAtiMA 
R l E r i I O N :  tf:L 
DETECTOR: 1 
5 OF SIGMA UNITS: 1 
dl OF SI*IOO'I'HS: 1 
ANALYZE MULTIPLETS'? 
L I S T I N G  DEVICE: T'TY 

: 

NO 

@& CiAHMA SPECTROGRAPHIC F?NALYSIY 

CHANNEL ENERGY 

36 + 69 36.18 173. t- 61.85 X 
40.14 39.63 292. t- 30.64 X 

393.33 393.25 91 .  t- 74.03 X 
5G9.97 510.01 100. t- 66.62 X 
580.91 581 + 03 l(i0. t- 40.75 X 
660.53 660.73 91. t- 45.18 X 
893.53 893.92 33. .t- 75.50 X 
1091.76 1092.30 24. t- 88.00 X 
1458.21 1458.95 124. t-- 21.81 X 
1554 85 1555.64 13. +- 45.76 %, 
1764.00 1764.85 19. t- 37.85 Z 
1788.47 178Y 33 13. t- 45.76 X 
1938.68 1939.56 13. +- 45.76 X 

335.91 335.76 87. t- 95.01 % 

............................................................ * 
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I..APIF'F FE--3, 3600 1/31/78 TC 
0600 2/6/78, GEL1 Y 1 hE'J/Ctfr 
4 i i  liEC COUNT T I H E Y  1 Cll. 

RUN GAMMA 
REGION: H I  
DETECTOR: 1 
i OF SIGMR IJNITS: 1 * OF SMOOTH 
ANALYZE MUL 
L I S T I N G  DEU 

........... 

CHANNEL . 
37.Y0 
92.95 

154.72 
223 s 87 
255.58 
476.54 
510.02 
581.Y4 
599.23 
607.73 
626.69 
660 66 
793.44 
964.65 
982 54 

11 17.68 
1349.00 
1362.27 
1.4 10.21 
1458.67 
1628.63 
1771.50 
203h 7Y 

: 1  
IPLETS? NO . ' 
CE: T'TY 

................ 
GAHMA SPECTf 

... 

ENERGY 

37.39 
92 50 

154.35 
223 59 
255.34 
476.55 
510.06 
582.06 
599 36 
607 88 
626 + 85 
660 86 
793.75 
965.10 
983 00 

11 18.24 
1349.69 
1362.Y7 
1410.93 
1459.41 
1629.44 
1772.35 

' 2037 69 

. . . . . . .  ._ - . ._ __ . ...... 

/I 
s-7 I uta. ARER 
L?bb 

692 
252. 
255 
1Y3. 
162. 

1011. 
349. 

80 .  
81 0 

. 89. 
6 6 .  

142. 
SO 
43. 
52 * 
61 
35. 
27. 
32 

238 
19. 
16. 
15. 

~ 

LZrp.)  
t- 23.29 X 
t- 90.81 X 
.t- Y1.52 X 
t- 92.85 X 
t-102.40 X 
t- 11.57 X 
t- 26.55 x 
t--106.39 X 
t- Y1.84 X 

+- Y5,80 X 
.t- 47.09 X 
t- 96.88 X 
t-103.36 X 
,t- 80.08 x 
.t- 57.44 x 
t- 62.66 Z 
t- 79.09 X 
t- 58.68 X 
t- 15.97 X 
t- 69.90 x 

41.25 x 
t- 42.60 X 

t- 05.54 x 

............................................................ * 
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35 * 75 
A b .  64 
76.43 

133.22 

277.95 
299.22 
379 172 
476 + 33 
492.32 
509.65 
581.77 

158.03 

659 I 65 
El88.02 
Y08.92 
933.81 
981.36 

1077.57 
J. 3 10 * 30 

1042.80 

35.00 
66.71 
76.51 
133.34 
158.17 

2Y9 ~ 4 6  
278.  18 

380.03 
476.72 
492.72 
510.07 

660.20 
888.79 
Y O Y .  71 
934.62 

1043.73 
:1078.53 

582.26 

902.23 

1311.52 

339 
402. 
147 
3.26. 
1.32. 
1.56 
107. 
97. 

1657. 
40. 

336 .  
5 9 .  
05 
3:2, 
37. 
29. 
58. 
38. 
26 
33 * 

1330.84 1332.08 29. 
1349 89 1351.15 1 El - 
1 4 5 8 . 4 ~  l459.88 131. 
1.56 9 . ii5 1 59 0 -60  10. 
I O Y 5 *  12 169.5.80 1 3 . 
3.722 69 1724.40 14.  .................. @&. ...... '& ........... 

* LAmk ft--3 , s/C/7b .& Z / I ~ / M  

t- 28.84 X 
t- 36.87 X 
t- 98.20 X 
t-110+60 X 
t-101.74 X 
.+- 69.38 X 

+- d l  - 6 3  3: 
.+ -- 5.93 x 
+--109.30 X 

.I-- 73. s9 x 
t- 71-97 X -y5 
t- 91aL?5 X +- 70.72 X 
t-104.83 X 
t- 57.99 X 
t- 51.74 x 
.t- 82.50 x +- 95.3s x 
t- 63.99 X 

t- 88.03 x 

.t- 17.20 X - 1 q  

t- 3 a . u ~  3: 
.f. 16 85 z 
.t-- JY.89 x 
t- 45.76 X 
t- 44.10 X .............. 



..... .... . ....... ...... _i__; ~..- '  
- . -- - 

.. 

CUN'TROL "AOOl('A' 

*CON'I'RCIL ' A 2 3 A A O  

*ANALYSIS ON L..AMPI= LOB STACK,: 
FE-16 I3UN 2/6/78 TCI Z/:13/781 ' 

GEL19 1 CMP 2K SEC C'I' 'T IME,  . 

I 

RUN GhilMA 
R E  ti I O N  : 
DETECTOR: 1 

:R OF- SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

ti 1 
.... 

OF SIGMA u N I ' r s :  1 
........... -._ 

---- -. - - - __ 

............................................................ 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL 

3s. 99 
183.60 
289 73 
410.80 
477 02 

591.21 

909.72 
968.29 

1 37 4.45 

1458.15 

1761.90 

SO9 I 64 

717.52 

141 4 .oa 

1574 .a3 

................ * 

ENERGY 

36.04 

289.97 
411.14 
477.41 
510.06 
591.70 
718.13 
Y10.51 
969.14 
1375.74 
1415.42 
1459.54 

1763.67 

183.76 

' 1576.36 

....................... 

AREA 
.1 i 

582. 
116. t-114.50 i! 

t- 20.27 X c /)&uL 

71. t-103.97 X 
67. t- 68.87 X 
64. .t- 68.58 X 
112. +- 39.36 X 
34. t- 96.02 X 
37. t- 74.64 Z 
38. t- 78.16 Z 
27. t- 94.97 X 

16. t- 41.25 X 
113. t- 23.43 X 
13. +- 45.76 X 
16. t- 41.25 Z 

io. t- 73.14 il 

..................... 



L I S T l N G  D E V I C E :  TT'f 

..... 

--. ....... ... 

i /. I 

......... ..... i --... . . -- 
h~ 

............................................................ 
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GAMMA SPECTROGRhPHIC ANOLYEiIS . Publicly Rekasable 

CH4NNEI.. ENERGY AREA 

39 -84 39.60 
$8.48 58.23 
122. 1s 121.89 
269.94 269.58 
305.72 305.34 
477.99 477.51 
511.60 511.10 
744.83 744.19 
775.40 774.73 

835 38 . 834.68 
811.35 810.67 

847 56 846 + 85 
893.19 892.45 
?04.84 904.09 
935.81 935 04 
966.32 Y65.53 

' 982.39 901.59 
1.086. Y 1 1086.04 
:I 120.31 11lY.42 
1238.68 1237 + 70 
1.275.83 1274.8% 
i434.65 1433.53 
1462.16 1461 -01 
1658.43 1657.13 ..................................... * 

1230. t- 22.86 Z 

1044. +- 32.61 Z 

406. +- 66.42 X 

944. t- 12.65 X 

391. +-- 82.55 X -,-7co 

264. 't-105+30 X 

18935. +- 1.75 X - 7 4 6  

322, +- 22.80 Z - < 2 f l f l  
54. .t- 02.92 x 
610. t- 13.01 X --5s(0 . 
65. +- 09.21 Z - 57l'Jln- 
187. +- 28 .79  x - a c o  
45. .I.- 76.47 X 
41. +- 92.52 Z 

4 2 .  65.69 X 
76. t- 38.60 X 

35. $- 77.67 X 
83. +- 45.16 X -'bLo 
49. .t- 65.89 X 

33. t- Y0.21 X 
15. t- 42.60 X 

379. +- 12.44 X - 5-7FA/L 

30. +-- 72.00 x 

204. 21  .27 X -  s2,44n 

...................... 





_.. .. . . . .. . ... . .- 

0 

~ E T E C T O R :  1 
P OF SIGMA uN1.x:  I 
# OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
LISTING DEVICE: T r ' f  

............................................................ 
GAMM4 SPECT130GRAPHiC ANFIL.YSIS 

CHANNEL. ENERG'I AkEA 

35.71 35.41 158. t- 59.98  5 
68.91 38 h2 201, +- 72.74 Z 

353.49 353.26 9 3 .  t -  6 2 . 4 1  X 
417.2Y 4 17 08 53- t- €17.71. 5 
477 51 477.32  64.4, +- 12.45 X "& 
510.71 510.53 i C J ' ? .  t-- 5 0 .  86 Z 

527.Sl 92, .+.- 25.22 x 
552.17 552,OO 52. t- 60 .56  5: 
527.4B 

733.43 733.32 4 1 ,  52.24 X 
1015.48 1015.49 23. .+- 65.58 Z 
1105 OY l l ( i5 .13 25. t-- s 1 . 5 0  x 
1430.73 1460.96 35'. t- 5 Y , ? I  x . . . . . . .~ . . . . . . , . ,~ .~~~. .~ .~~.~ .~~.~ .~ , . .~ . * . .~ . , , ,~~ .~~. . . . .  * 
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CONTROL 'b0O0\O\K4im 

*CONTROL ' R 1 3 A A , "  

*RUN ljflWMA 
I'sEGIDN: H I  
DETECTOR: 1 
# O F  SIGMA UNITS: 1 
# OF SMOOTHS: 1 
ANALYZE MULTIPLETS? N( 
L I S T I N G  DEVICE: TTY 

........................ 

. . . . . . . . . . . . .  
........... _ _  

( w  
GAHMA SPECTROGRAPHIC ANALYSIS \s'j))+ 

**I  
CHANNEL ENERGY AREA 

34.62 34.33 7 2 .  t-103.01 X 
62.53 62.24 16-5. t- 52.25 X 
211.88 211.63 7 8 .  t--106.45 X 
353.74 353.51 6 0 .  t- 80.04 X 
465.51 465.32 52 .  t- 70.1Y X 
510.60 510.42 62. t- 76.53 X 
678.58 678.46 33. +- 92.44 x 
959.92 959 .90 23, t- 65.58 X 
1358 I 84 1359 * 01 i7. t- 40.02 x 
1460.11 1460.33 51. t- 54.Y1 x ............................................................ * 



. . . . . . . . .  . . * . ~  . . . . . . . . . . .  ............. . . .  -:-:.-:z.>-.: 

:t OF SMOOTHS:  1 
A N A L Y Z E  M U L T I F L E T S ?  NO 
L I S T I N G  DEVICE: TI'Y _ _  . . . . . . . . . .  /@G,?< %'B-Z __ e 2/Z//7Z __ . .- 
............................................................ 

CiAMMA S P E C T R O G R A P H I C  A N A L Y S I S  

( 3 W )  Reviewedkab cmnd 
CHANNEL. E N m G Y  Publicly Releasable AREA 

35.30 
53.39 
120.91 
294.88 
368.31 
391 -76 
435.31 
476 67 
510.27 
575 60 
658 + 83 

725 + 66 
686.02 

743.19 
775.88 
780 20 
809 79 
834.25 
846.10 
434 I 42 

35.01 
53.10 
120.64 
294 ~ 6 4  
368.0Y 
391 e55 
435.11 
476 + 48 
510.09 
575.44 
658 70 

725.55 
743.08 
775.79 
780.11 
809.71 
834.18 

934.39 

685.90 

846.04 

983.12 983.12 
1060.21 1060.24 
1157.32 1157.39 
1274 .a7 1275.00 
1405.78 :L 405.98 

1432.84 1433.05 
1409.22 1409.41 

1770.90 1771.31 ........................................ * 

1244. 
331 
5'14. 
332. 
230. 
194. 
1so. 

17268 
430. 
111. 
92. 
65. 
89 
292. 
80 
54. 
516. 
121. 
1.29. 
228. 

47. 
4Y. 
47. 
2Y. 
22. 
71. 

a:. r -la. 

t- 99.69 X 
t- 79.32 jc 
4,- 8 s .  69 X 
+-104.79 X 

t- 14.76 X 
t- 7S.42 X +- 80.30 x 
t-lG2.61 Z 
+-- 63.15 X 

+- 59.95 z 

4.- 2.42 z -7Bc 

+- 30.79 x -5zflfl 

+-lOO*14 X +- 17.71 X T5'l0 
t- 48.57 X - c q M q  
+- 50.90 X -56Co 

.t.- H1.78 Z 

.+-- 77.19 X 
+-- 63.97 X 
.+- 77.19 7: +-- 30.64 X 

+-- 32.47 x - 5 m n  

29. +- 30.64 X ................... 
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... . . . . . .- . . .. . . . 

.- . . . .  .. - .  - . -  l14Sr 3/7/78. 

RUN GAHIIA 
REGION: H 1  
L'TECTOR: 1 
#.OF S I G M A  U N I T S :  1 
# OF StiOU'I'HS: 1 
ANALYZE MULTIPLETS? NO 
L I S l I N G  DEVICE: 1TY 

. * . I . . . .  .. t........'......................,.,........~........ 
GCIMHA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

42.72 42.38 124. t-108.17 x 
68.17 67 82 209. +- 72.04 X 
222 88 222.49 131. +- 93.91 X 
279 * 73 279.32 271.. t- 38.72 X 
351.75 351.33 713. , t-114.13a X - 
432 09 431.65 ' 59. +-119.99 X 
439.73 439.28 90. +- 75.16 X 

511.44 510.98 205. t- 36.15 X 
504 34 583 06 5 9 .  .t-102.00 z 

53. t-101..23 X 597.40 596.92 
662.25 66.1.75 
739.08 738.57 3 Y .  +- 93.12 x 
969.07 968, 52 43. t-100.54 x 
985 72 985.17 44. +- 68.12 x 
1120.54 1119.5'5 36. .t-lOH.lY x 
1447.54 1446.91 26. t- 62.66 X 
1461.23 1460.61 303. +-- 13,22 x 
1530.04 :1529 49 . 17. t- 40.02 X 
I791 4 75 1791.09 17. +- 40.0:! x 
1927.12 1926 45 15. t- 42.60 X 

478 09 477 63 '249. t- 32.31 x-'Ec 

178. 29.50  X -&$ 

.........,....... t..................................~....*..** * 





... 
. . . . . . . . . . .  ..~_LI 

CONTROL "AOOKA' 

*ciix'rRiiL f$::mA 

XMJN GAMMA 
I X G I O N  : ti1 
DETEC'rUR: 1 -. ...... 
# OF SIGHA UNITS: 1 
t OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: T'TY 

.............. ....... 

............................................................. 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

38 s 30 38.14 79. t- 84.55 x 
192.Y1 192.72 72. t-112.91 X 
333.53 333.37 5 0 ,  t-107.09 X 
352 76 352 54  51. t-108.44 Z 
488.91 488.56 49. t- 62.23 il 
5.83 39 593.13 31. +- 94.77 x 
560 73 660.46 35. t- 74.46 il 
798.01 797.73 21. t- 75.57 z 
652.77 952.47 17. t- 40.02 X 

1195.66 1195.36 16. t- 41.25 X 
1309.76 130C. 46 14. t- 44-10 X 
1459.79 1459.49 5 7 .  t- 27.71 x 
1587.79 :L 587 50 14. t- 44.10 X ............................................................ * 



. . .  

. . . . . . .  __- - . . .  

SCONTRUL ' A W K A '  

*CONTROL ' A l 3 A A '  

YLAMPF WATER SAMPLE FOR 
2/27/73, 5 CM SAHPLE TO 
GE.LIP lK SEC CT 'I'IMEr 
I. w w c t i  I CT s'rm'r A'r 
0940. J i i r i 7 Y  "i-cd 

.............. ..... ... DETECTOR: 1 ... -. .. 
% OF SIGMA UNITS: 1 
# OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: T'TY 

............................................................ 
GAMHA SPECTROGRAPHIC RNALYSIS 

CHANNEL ENERGY AREA 

122.34 122.17 171. t- 78.43 X - 
151.88 151 -69 152. t- 84.10 X 
339.29 339 07 7 0 .  t-103.93 X 
398.82 398.59 72. t- 77.53 X 
460.00 459 I 76 52. t-103.11 X 
478.01 477.76 2714. t- 3.95 X - 
511,72 311.47 102. t- 35.84 X 
540.23 539.97 36 .  .I.- 66.32 X 
579.94 579.68 40. t- 77.54 X 
624.56 624 + 29 29. +- 74.62 X 
747.83 747.55 22. t- 96.34 X 
917.07 916.77 18. t- 86.72  x 
936 + 64 936.34 2 0 .  t- 78.92 X 

1134.29 1133.99 16. t- 41.25 X 
12 74.2 4 1 273. 9 3 is. .t-- 3a .w x 
1410.94 :L46!) I 6 4  d ! l .  .t- 67.91 X ............................................................. 

x 



. 



GbLV 
dg. & 1/25 3b/78 

CONTROL 'AOOKA'  

*CONTROL ' A001CA' 

*CONTROL ' A 5 3 A A '  

XIWN GAMMA 
REGION: H1  

I OF SIGMA UNITS: 
8 OF SMOOTHS: 1 
ANALYZE MULTIPLETS? 
L.ISTING DEVICE: TT 

DE'TEC'I'OR: 1 

2/6/72 

I 

Reviewedllab Coufis 
hb!icly Rereasable 

1 

NO 
Y 

- .... _ .  
.......................................t***~*............... 

CHANNEL 

32.43 
67.35 

' 133.50 
278 47 
335 95 
476 97 
510 26 
617 24 
629 89 
645 07 
660 72 
688.69 

76.75 

044.19 
910.22 
1076.85 
1312.33 
1329.23 
1459 .-12 
3.529 I 63 
1665 B 70 
1696.15 
1968.38 
2023.94 

GAMMA SPECTROGRAPHIC ANALYSIS 

ENERGY 

32 t 92 
67 86 
77.26 

279.11 
336.64 
477.75 
511.07 
618.11 
630 78 

661 e 6 2  

134.05 

635.97 

609.62 
845 23 
911.31 
1078 + 05 
1313.71' 

. I330 62 
1460.60 
1531.17 

1697.81 
1970 26 
2025.86 

I667 35. 

924. 
2167. 
795. 
220. 
794. 
315. 
1754. 
599. 
127. 
113. 

8 7 .  
116. 
76. 
97. 
8Y. 
6 3 .  

: 6 5 .  
L- 37. 

246 
25 
22, 

14. 
... 7 . 

, 18. 

AREA . 
t- 20.85 X 
t- 15.49 X 
t- 39.38 X 

,;R?..I.c- 
I- .- 

t-116.21 X 
t- 25.00 % - 

9 k  
t- 49.65 X 
t- 8.61 X -  
t- 21.03 Z'-bfij 

t- 69.73 X -* 
.I-- 95.01 X 
t- 80.16 X -1% 

t- 64.53 X 7 

- - 1  t-100.71 X 
t- 58.16 X 
t- 72.72 X -&? 

I t- 75.36 X 
t- 64.72 X 
t- 85.63 X 

.+- 34.40 Z +- 72.52 X 
t- 58.89 x 
t- 14.10 X 
t- 62.36 X 

t- 19.56 X - - ~ ?  

............................................................ * 





* ........... t.,,,................~~~~.~~.....~...........~..~ 
X Otr'9b -+ 'Zb b6'6SbT 9b'82bT 
X O9'Zb -t 'ST Z9'LSTT 9E09STT 
X 88'EL -+ 'OZ EO'EOOT 88 * EOOT 
X 9E'ZE -+ '9Z 65'066 Str 686 
X 8T 'TL  -+ '62 80'L96 96'S96 
X T9'SS -+ 'OZ 90 Sb6 

TL'9L9 
Etr'T99 tr5 099 
OP'bZ9 ZL E29 
9L'TTS 96'012 

X E9'8L -+ *9Z 
x 8b.99 -+ 'Lb 

TO'LLb E2'9Lb 
b9'ETb 

9f '8f LB'LE 

X 99'09 -+ 'Tb 
X OZ'ZE -+ ' 9 6  
X E9'18 -+ 'OS 
X EO'ES -+ '6L 
X T T ' b T T - t  ' T L  

A9H3N3 13NNWH3 W3HW 

SISAlVNW 3IHdWtl90tl133dS WHWW9 .....................~.......,,,,~,.........~....~......*... 
. .. . . . . ._ . 



- 
. .  

*HUN GAHMA 
REG1OI.I: Hi 
DETECTOR: 1 

* DF ShOIlTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  D U U I C X :  'TTY 

.B OF SIGMA u N I ' r s :  i 

CHANNEL. 

32.80 
58 20 
66.94 
99.80 
121.89 
136.82 
1.95 I 7 1 
297.21 
333 72 
365.26 
372 t 35 
411.61 
420.57 
477 27 
510.56 
417.53 
743 I 68 
776.69 
010.28 
H34.10 

'857.44 
934 I77 

1021.8Y 
1044.34 
108t.71 
1 1 2 0 52 
1136.97 
1 156.12 
1220.85 

846.66 

~83.15 

1237.32 
1245.35 
1262.71 
1280.65 
1288.89 
1332.05 
1367.90 
1376.55 
1432.96 
1459.40 

ENERGY 

32.57 
57.Y8 
66.72 
99.66 
121.68 
136.61 
1Y5.51 
2Y7.03 
333. s5 
365.09 
372.18 
411.45 
420.41 
477.12 
510.42 
517.41 
743 + 58 
776.60 
810.20 
834.03 
846.59 
857.37 
934 * 72 
983.11 
1021 -86 
1044.32 
I086 70 
1120.61 
1136.97 
1156.13 
1220.87 
1237.34 

1262.74 

1288.93 
1352.10 
1367 55 
1376.61 
1433 04 
1459.48 

1245.38 

1280.69 

RevieWLab Coi~nsel - .. 
publicly Releasable . .-. 

. . - . . . - . 

2823 + 
4641. 
2234. 
617. 

2250.  
400 
312. 
237. 
195 

-3816. 
186. 
178. 
155. 

22050 
3641 
344. 
1252. 
121. 
1430. 
302. 
425. 
43. 
793. 
4s. 
50. 
52. 
46. 

114.  
53 
44. 
94. 

206 
71. 
29. 
24. 
40. 
71 
74. 
191 
740. 
36 

. . - - _. . . . ._ 
h 

&6 t- 8 9 . Y S  z 
+- 89.44 X -  

i-- 73.84 x 

t-- 94.61  X 
t-102.44 X 
t- 63.64 X 
t- 41.47 x 
t- 36.77 X 

+- 7.26 X 
t- 79.43 X 

t- 20.44 x 



. . .  /AY, cf d OY% .3/9/7a 
RUN GAWMA 

REGION: H 2  

$ OF SIGMA UNITS: 1 

ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

' DETECTOR: 1 

..... ;K. OF SMOOTHS: 1 

............................................................ 
GAMMA SPECTROGRAPHIC ANALYSIS 

C ti AN N EL. ENERGY AREA 

37.69 37.47 
191.55 191.35 
240.15. Z39.96 
357.76 359.59 
548.Y3 548. 80 
'704 12 704.41 

16. +- 41.25 Z 
14, +- 44.10 X 
11. .c- 49.75 x 
12. +- 47.63 Z 
36. +-- 27.50 X 
40. +- x.58 ~J tk ,  ............................................................ * 

I 
i :- I 

! 
I 

i 

i 
I 
I 
i 
i 
! 

! 

I 
I 





3/9/72 







&' f b h ,  /ktwk h , d dhd d R//Lc 
3//7J 

/ / 5 C - C  
CONTROL ' AOOKA" 

XCONTROL ' A 1 3 A A "  

*RUN GAMMA 
REGION: H 1  
DETECTOR: 1 

# OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

OF SIGMA UNITS:  1 

..,......,*............. 
GAtIMA SP 

e . . .  

'ECTF 

CHANNEL ENERGY 

32.87 32 65 164. +- 31.51 X 
197.71 197.51 62. +-112.22 X 

414.59 414.43 
~ ~ ~ ~ & l -  

43. +- 76.79 X 
424.68 424 52 

8- 
44. t- 60.29 X 

477.69 477.54 J ,  .[. ,). 37. +- 96.27 Y. 

539.37 539 I24  HI i _  . : 33. .t- 78.66 % 
509.46 

661.42 661 30 J.%" 30. t- 70.26 X 
670.58  676.47 26. +- 82.5 G' X 
922.42 922 37 10. +- 52.18 X 
945 20 945.15 15. +- 67.54 X 
950 7 4  958 69 15. +- 67.54 X 

1237.02 1237 04 19. 4.- 56.29 X 

382.40 382.21) 36. +- 98.83 x 

509.31 ,. ..I i.q 35. +-101.55 X 
;r 

................................,,,........,,,...**...,...~... * 
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RUN GAMi'lA 
REGION: H1 
DETECTOR: 1 * OF SIGMA UNITS: 1 
# OF SNOOTHS: 1 
ANALYZE MULTIPLETS? NO 
LISTING rwIcE:  ' r n  

,..... 1.....*....*....... 

! 

CHANNEL ENERGY AREA 

33+22 32.95 425. t- 34.19 X 
65.95 61.73 787. +- 35.36 Z 
116.88 116.71 19H+ +- 76.53 X 
120.49 120.32 203. t- 74.67 X - 5-7L0 
144.17 144.02 140. t-10Y.03 X 

161. t- 91.35 X 
1.30. t- 89.91 X 

157.84 157.71 
232.83 232 78 
259.30 259.27 . 106. t-104.03 X 
278.14 278.13 i86. t- 72.32 X 
318.56 318.59 85, t- 92.89 X 
476.51 476.68 802. t-- 11.21 X -'kc 
510.02 510.22 232. t- 29.05 X 
615.19 615.46 43. t- 94.24 x 
712 07 742 43 60. +- 61.39 x 
933 + 82 934 27 3 9 .  t- 92.06 X 
1099.26 1099 77 29. t- 71.18 X 
11 18 -48 1118.9Y 31. +- 67.01 X 
1.458.61 1459.18 56. +- 28.32 x 
1470.27 ' 1470.83 17. t- 40.02 X 
1493.52 1494.09 17. +-- 40.02 X .................**...~...,..*,.,*..****...*..*............. * 



. .  . .  
. .  . .  . . . . . . .  

......... .- . , 

. . .  .. 

coNrRoL ~ A O O K A *  . 

$CONTROL ‘AOOKA’ 

$CON’TROL ‘ A 1 3 A A ”  

#J?lJN GAMMA 
REGION: H1 
DETECTOR: 1 
i OF S I G M A  UNITS: 1 
:k OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
LISTING DEVICE: TTY 

............................................................ 
GAMMA SPECTROGRAPHIC ANALYSTS 

CHCINNEL. ENERGY AREA 

31.42 
108.01 
290 97 
376.24 
448 53 
509.98 
659.51 
694 59 
733.95 
767 00 
890 + 36 
951.08 
963.00 

1457.93 

31 15 
107.83 

376 32 
290 98 

448.68 
510.17 
659 I 81 
694 92 
734.39 
767.37 
890.79 
951.54 
963.46 

1458.49 

79. 
120. 
98. 
62 
73. 
51. 
36 + 
28. 

2-7. 
24. 
20 * 
23. 
75. 

2 8 .  

t-102.13 X 
t-101.50 X 
+- 66.32 X 
t- 02.22 y. 
t- 51.18 x 
t- 95.06 X 
t- P3.76 X 
.I-- 85.82 ;c 
.t- 05.82  X 

t- 63.27 X 
f -  73.88 x 
t- 65.58 X +- 19.05 X 

+- 71.1~1 z 

................................... ............... 
%- * 



...... - -. .......... - ................ 

x o N r m L  ~ A C ~ O O I < A ~  

*CONTROL 'A13AA" 

*RUN GAMMA 
REGION: HI 
DETECTOR: 1 
:E OF SIGMA UNITS: 1 
:C OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NU 
L I S T I N G  DEVICE: 'T'TY 

-. i t i n l F  ..... AC8.Z ...... PF - 3/13/78 __ ._ 3/16 17d 

............................................................ 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY 

31.67 
57.71 

121 + 19 
476.61 
5 1.0 02 
608 + 33 
742.82 

. 809 50 
833.80 
845.59 
934.16 

1119 -72 
1236 s 52 
1330.70 
1366.74 
1432.08 
1.459.25 
1522.20 
1751.31 
1881 -42 

31.40 
57.47 

121.02 
476 70 
510.22 
608.59 
743.17 

834.20 
846.00 
934.61 

1120.24 
1237 07 
1331.26 
'1 367 + 30 

1459.82 
1522.76 

1881.92 

809.89 

1432.64 

1751 e84 

3330 

2433 
30122. 

2740 
130. 
917. 
979. 
160. 
267 
901 + 
103. 
128. 

5 8 .  

492 
5s. 
42. 
33. 
30. 

1442. 

51.8. 

AREA 

t- 13.67 X 
.t- 46.73 X 
t- 24.50 x-5-7* 
t- 1.73 X-7ec 
t- 7.77 x 
t-106.38 X +- 15.63 X 
t- 13.14 X -'%o 

5-v fi  n .t-- 66.44 X - 
t- 41.92 X 
t- 12.84 ?! 
t-- 90.56 X 
t- 6 0 . 0 2  X -5U0 
t- 81.11 Z 

t- 16.88 X -''mn 
. t -  66.59 % 
.+- 59.36 X 
t- 84.85 x 
t- 69.02 Z 

&?hrl 

t- 18.87 x -------%e 

- CL-LCO 7 

............................................................. * 



RUN GAHMA 
REGION: H2 
DETECTOR: 1 
2 OF SIGMA UNITS: 1 
8 OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

GAMMA SPECTROGRAPHIC ANFlLYSIS 

CHANNEL ENERGY AREA 

101.75 101.56 41. t- 43.96 X 
1 5 0.78 150.65 30. t- 76.11 X 
157.48 157.35 34. t- 67.85 X 

226.07 226 03 49.  t- 38.04 X 
285 * 77 285 77 49. +- 4H.86 X 
446.13 446.28 47. t- 53.c17 X 
703.39 703.72 270.  t- 17.07 X 

192.52 192.43 5 1 .  t- w9.m x 

.....................,*.........,....,,......*,..*.,........,. 
# 





Reviewedllab C o u d  
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. . .  . .  

CONTROL 'AOQKA' 

*CONTROL. " A 1 3 A A '  

*RUN GAMMA 
REGION: H i  
DE'TECTOR: 1 * OF SIGMA UNITS: 1 
# OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: 'I'TY 

............................................................ 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY FIRE4 

3 5 . 9 8  35.86 

76.51 76 38 
1 4 0 . 1 0  1 3 9 . 9 4  

6 6 . 9 8  . 66.85 

1 4 4 . 4 5  
174.97 

566 .  t- 23.70  X ZD?PO 
2580,  t- 9.57 X /  
1 4 6 5 .  t- 1 3 . S 5  X -  

115. i-106.20 X 
161. .I.- 7 3 . 4 3  X 



..:.-..- .__. 

333.34 335.14 0 0 .  7 UJ..," .. 
475 82 475 62 635. t- 10.96 X S 7 k  
509.30 509.10 224. t- 23.42 X 
581.03 580.85 39. .I.- 84.24 X 
660 43 660 28 52. t- 47.79 i! zqp 

741 -76  30. t- 06.00  X -  b 
741 .a7 
796 4 79 796.71 27. +- 79.68 Z 
891.07 891.07 21. t- 87.08 X 
980 05 980 + 12 27. t- 94.97 7: 

1353.02 1353.54 12.  +- 47.63 X 
1431.2:L 1431 e85 2 3 . .  +- 34.40 X , 

1457 11 1457.79 5 6 .  .t- 28.05 X 
1553 10 1553.94 13. +- 45.76 i! ............,..........,...,,*.,...............*...........* 

t 

RwieWLab Counsel 
Publicly Releasable 

. .  . . .  . .  





. . . .  . . .  

CONTIIOL. " AOOKA" 

*CONTROL 'A13RA" 

$XRIJN KWiHA 
IIEGION: 1-1.1. 
DE:TECTOII: 1 
# O F  SIGHA UNITS 
# UF SMOOTHS: 1 
ANALYZE MULTIPLE 

I 

--- - _ _  . . -. . . . .. . ._ - __ 
, .  
I :  
I :  

L I S T I N G  DEVICE: 'I'TY Wmd 

.........,............,,,.,......*..*................. 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

372.00 371.79 43. t- 8S.51 % 
439.04 438.83 39. t- 04.24 X 
508 + 76 500.57 55. t- 57.74 x 
538 25 538 06 28. t- Y1.77 x 
557.03 556 05 30. t- 78.26 % 
659 80 659 74 ZY. t-100.98 x 
965.39 965 + 44 20.  t- 78.92 Z 
1036 56 1036.68 21. t.- 50.07 X 
1457.21 1457.89 54. t-. 28.76 X .....,..............*,.......,,~,,..,............~.~..~~...... * 



RwiewediLab Counsel 
Pdb!icly Releasable 

.. . .  . .  

DETECTOR: 1 
# OF SIGHA uNI'rs: 1 
:& OF SMOOTHS: 1 
ANALYZE MULTIPLET57 NO 
LISTING DEVICE: TTY 

.. 
I 
! 

I I 

I : 
I 
i 
! 

. . .  . .  . . . . . .  - _-. . 
. . . . . . . . .  .- _. ._ 

............................................................ 
GAMMR SPECTROGRAPHIC ANALYSIS 

CHANNEL 

34 s 8Q 
57.60 

100.08 
111.64 
3.21 e42 

170.86 
364 t 65 
41.1.04 
476 69 
510.07 
617.43 
645 0 12 
725 70 
743.15 
775.60 
009.61 

151.45 

a33 43 
045.72 
900.56 
934.07 
962.10 

1119.59 
1144.50 
1155.91 

1236.55 

1366.80 

1219.93 

1331.61 

.--. - -  

ENERGY 

34 69 
57.47 
99.94 

111.49 ' 

121.26 
151.28 
170.69 
364 44 
410.83 
476 50 
509 80 
617.27 
644 96 

,725.59 
743 05 
775 52 

a33 38 
845.68 
900.56 
934.10 
962.15 

1119.80 
1144 74 
1156.16 
1220.26 
1236.91 
1332.09 
1367.33 

009.54 

3534. 
3356 + 

573. 
660. 

1748. 
383. 
720 
384. 
198. 

33803 + 
3139. 

138. 
131 + 
128. 

1037. 
136. 

112Y. 
231. 
331 

59. 
792. 

72. 
102. 

79. 
78 
8 2 .  
8Y. 
7 0 .  

1015. 

AREA 

t- 10.02 x 
t- 15.33 X 
t- 75.86 Z 
t- 67.82 X 

t-115.01 x 
t- 66.12 X 
t- 58.18 X 

J 
t- 27.28 x R 3 7 0  

t-. 93.85 X l /  
.t- 1.15 %--'Be 
t- 5.76 X 
t- 77.66 X ~ 

J 
.t- 75.93 x 
t- 62.42 X 
t- 10.38 

X -'"" 
t- 5Y.08 X 

v t- 9.35 X - W o  
35.01 x 54hl$ 

t-113.27 X II 
t- 12.83 x - 9 n n  
t- 89.26 X 
t- 78-11  z 
t- 88.49 x 

w 't- 25.65 X 

I/ 
t- 86.34 X 
t- 76.86 X 
t- 70.53 X -'eo 



1 4 3 Y  - 1 4  1 4 3 Y .  82 63. 5 L . + l t r  A . -  - 

1551.17 1552.01 38. t- 40.03 x 
1730.55 1731.74 6 8 .  t- 74.61 x 
1755.50 1756.74 31. t- 95.73 Z-c'%e 
1781.42 1782.71 39. t- 49.43 z 

. . . . . . . . . . . . , . . . . . . . . . . . . I . . . . . . . . . . . . 1 . . , * . . . . , . . . . * . . . , . . ,  * 
Reviewc!!iiab Counsel 
hb!iciy Relcwsa& 



. . .  . . . . . . . .  - . . . . .  __ ........... Revievvedllab Crninsel 
Pub!icly @ i a ~ ~ t l l f  

RUN GAMMA 

DETECTOR: 1 
# OF SIGMA UNITS: 1 . 
# OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 

., REGION: H2 : 

LIs'rr.Nc; DEVICE: TTY 

....................... 
I _. . . .- . . . .  - . __ .......... ._ . GAMMA SI 

CHANNEL ENERGY AREA 

169.00 168.83 34. t- 87.69 X 
192.72 192.54 70. 't- 60.33 Z 
451.32 4S1.12 34. t-. 96.02 X 
547.93 547.74 35. t- 62.93 X 
703.44 703.51 473. t- 9.61 X ............................................................ 

Y 



! 





:I.K SFX CT TIME ST .C'T 1,437 3/31/78 

CONTROL.'OOBQlIh" 

*I.ONTHC)L AOOlWl 

SC;CIN'TROL.. 1 3 ~ ~ "  

SCGNTHCiL ' A 1 J M :  

*CONTI:i'C)I.. " A 1 J R A "  

* l W i 4  (:AMMA 
R E G i O l 4 :  til 
DETECTOR: 1 
# OF SIGMA UNITS:  1 
8 OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE:  'TTY 

........*.......**. 1 . . ~ ~ * . * . . * . . + . * . * * . . * * ~ . . ~ . . . . + . . ~ , * . * . .  

GAMMA SPEC: T kU(XA P t i  i C ANAL Y S I S 

CHANNEL 

34.24 
58 14Y 
122.33 
136.92 
209 I 46 
412.23 
459.76 
477.55 
510 90 
743.74 
aio.43 
a34-43 
046.20 

982. a5 

1087.ai 

934.94 

1049.2 1 

11'20.28 
1156.57 
1237.37 
1.273 65 
1310.47 
1.376.54 
1407.18 
1432.90 
1574.97 . - - ._ . - 

ENER ti Y 

33.99 
58 "5 
122.12 
136.72 
209 30 
412.17 
4SY. 72 
477.52 
510.90 

810.62 
834 t d  
846 40 
935.21 

1049.57 

:L120.70 
1157.01 

1274.18 

1377.17 
1407.84 

1575.70 

743. aa 

9a3, 16 

108a.20 . 

1237 88 

13:L 1 + 03 

i433.5a 
_--- .- 

- 

Z956. 
2003 I 

2081. 
373, 
334. 
179. 
223. 

18370. 
2460. 
610. 

130. 
2 ' i C >  I 

531. 
E l l .  
44. 
38 * 
88 .  
42. 
5 2 .  
147. 

67, 
22. 
401. 

2 2 .  

1031 

58. 

. -  

RHEA 

.t-- 10.53 X 

.t-- 23.40 z 
+- 18.47 X -s')co 
+.- 93.75 - S7CO 
.t-sw,.3a x 
t-100.27 x 
t- 56.43 X 
t- 2.30 %-'Be 

. . +- 50.41 x 
t- 15.35 X - { 'ha  
t- 72.52  x 



. . .  . . . . .  
RUN GAMMA 

REGION: H 2  
IIETECTOR: 1 
A OF SIGMA UNITS:  1 
:B O F  SMOOTHS: 1 
ANALYZE MULTIPLETS? NU 
L I s ' r I N G  DEVICE: TTY 

............................................................ 
GAMMA  SPECTROGRAPHIC^ ANALYSIS 

CHANNEL ENERGY AREA 

............................................................ * 

... 







1 .  

.CUNTRUO\O'\L 'Sti\ASifiOI 

*CONTROL "Al3AA" 

XLAHPF FE-16 OFF ON 3/i 
GEL19 1 CMr 1 K  S E C ( F O O E  
CT START AT 1430 I 3/27/ 

RUN GAHHA 
REGIUN: 1i1 
DETECTOR: 1 
t OF SIGMA UNITS:  1 
:F OF SHOOTHS: 1 
ANALYZE HULTIPLETS? NU 
L I S T I N G  DEVICE: TTY 

GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

37.89 37.22 180. t- 50.~8 x 
46.47 45. aa Y7. t -109.38 % 

108.93 108.29 131. +- 01.73 X.  
237 50 236.91 128. t- 70.30 % 
336.59 336.03 5 7 .  t-100.46 Z 
363.62 363.07 81. t- 54 .14  Z 
595 20 594.67 38. t- 72.00 x 
SY9.40 698.86 34. .t- 55.65 X 

24. ,t- 57.64 X 
2 5 .  .f.- 54.40 2: 

954.40 953.80 
11.39.41 1138.73 
1242.91 1242.17 15. +-- 42.60 X 

818.34 917.70 22 .  +- 61.90 x 

1460.30 1459.39 35. t- 87.4s x ...........................................**.....*..*..*..... * 



- .. . . ._ . - . . -. --- .. 
,, 

-_ .--....- 
~ _ _ .  ._ . _._ . ...~. . - 

'- ------- -.. 



! 

! 

i CHI FOLIlEDr CT START AT 1340r 
5/27/78, 

GdNI.tA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY A R E A  

35.65. 34 98 77Y. t- 26.94 x 
68.06 67.41 3415. .t-. 1Z.EIZ X 
77.64 76.99 1011. t- 34.52 y: 
187.74 187.13 1s:s. +- 99.28 x 
279.55 278.97 187. .+- Ul.32 X 
311.29 310.72 93. .+-114.87 x 
477.85 477.31 

510.99 504 .+- 1-' I .29 /.. d1.1.52 
381 e68 581 15 s2* t- P9.82 x 
618.95 610.41 97, t- 55.69 X 

77& + 015 -J'i:j ~ 50 6 3 .  !..- 88*Z:? X 
867 I34 8ho  77 90. t-- HS..it? X 
1070.23 106Y +50  4'7. k -  64.69 :?, 
l i )93 .55  1092.89 3B. .t- CjS.52 X 
1155.99 1155.29 82. t- 45.46 7; 
1.31 3 41 1312.62 34. t- 87.69 X 
1369.1 1. :1368+28 245. .+.- 29.51 x - 
1434 102 1433.14 51. t- 2.3.10 x 
1460.98 1460.08 37. t- 96.77  x 
1606.55 :I. 605.5  1 22. 35.10 x 
1752 72 1751 -53 20.  t- 36.90 X 
1838 6 :L :Ll337.32 1Y. . t- :57.85 % 

' 722. t- 11.70 x -'& 
", C..  . 

497.95 697 + 41 4s. t- w . v 1  x 

rll dA+ 

..............,......,,,,.*............~............. * 



RUN GAMMA 
REGION: ti2 
DETEC'TOR: 1 
# OF SIGMA UNITS: 1 
C OF SMOOTHS: 1 
ANiiLYZE MULTIPLETS? NO 
L. Is ' r ING IIEUICE: TTY 

GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY CiREA 

1.94.17 I. 93 57 
382.19 381.64 
567 70 567.17 
706.37 705 83 

28. t- 55.61 X 
24. t- 57.64 X 
22 .  t- 35.18 X 
126. t- 17.27 X - 2.rr)a. 



.. . .  

. .  . . .  

WE-3 1-AMPF STACK OFF ON 3/6i 
C:Q(JNT START AT 4:10 F‘MI 3/13/ 

RUN GAMMA 
REGION: 1-11 
DETECTOR: 1 
# OF SIGMA UNITS: 1 
# OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
LISTING DEVICE: TTY 

&l”)rW F:r;t-.f . . . . . . . . . .  - . 

............................................................ 
GAMHA SPECTROGRAPH1 C ANAL..Y SI S 

CHANNEL ENERGY AREA 

41.76 41 e35 
68.36 67 + 97 
279 27 279 06 
336.56 ’ 336 39 
391 74 391.61 
477.52 477.47 
512.40 512.38 
1131.45 1132.05 
1460.14 1461.10 ....................................... 

1: 

311. t- 22.33 x 
16l. t- 75.44 i: 
160 .  t- 54.15 X 
94. t- 47.47 x 
50. t-103.67 X 
338. t- 17.54 x 
62. +- 66.59 X 
24. t- 33.68 Z 
43. t- 58.12 z ...................... 





DETECTOR: :L 
# OF S I G M A  LINITS: 1 
# OF SMC)O'THS: 1 
RNALYZE MULTIPLETS? NII 
L I S T I N G  DEVICE: TTY 

.. - 
COUNT START A'r 2:30 r ~ ~ r  3/io/m 

. . . . . , . I . . . . .  I * . . , . . . . , . , . . , , , , , , . * ~ . , . . . , . . . , . . . . ~ * , . . . . * . .  

G M I M A  SPECTrIUCiRnPtiic ANALYSIS 

CHANNEL ENERGY AREFI . 

227 45 
255.94 
440 + 35 
510.89 
597.58 

I460 66 
1593.32 

1284.67 

........... * 

227.19 
255.71 
440 27 
510.87 
599.64 

1285 43 
1461 e62 
1594.44 

I . . , . . . . . . . . . . .  

81. t- Y6.59 X 
130. t- 46.31 X 
42. +-102.41 X 
8 6 .  t-- 38.40 X 
47.  .t- 36.64 X 
15. t-- 42.60 X 
60. t- 37.66 X 
15. t- 42.60 X ....,................*...,.*....*.. 



. . . _ . . .  1 -___ -. . ... . --- 

. .  

.. 

. .. . ,  

I 

*RUN GAMMA 
REGION: H 1  
DETECTOR: 1 
# OF SIGMA UNITS: 1 

ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: 'TTY 

OF SMOOTHS: 1 

LAMF'F XO-2 WATER. 

GAMMA SPECTROGRRPHIC ANALYSIS 

CHANNEL ENERGY AREA 

38.87 38.48 624. t- 34.49 Z 
41.14 40 75 1147. t-.18.90 X 

192.  t-112+75 X 90.68 90 34 
60.60 60.23 448. t- 64.63 Z 

122.09 121 e76 325. t- 71.83 X 

476.55 476.50 7802. t- 3.29 Xd7& 
510.31 S10;29  203. t- 38.05 X 
528.79 528; 79 62. t- 81.57 X 
544.48 544.49 69. t- 69.68 X 
644.41 644.51 136. +- 38.62 X 

,S7)co 
275 28 275.07 170. t-115.70 X 

106, '1.- 47.38 X -5p10 656.51 656.63 
809 35 809.62 5 9 .  t- 77.98 X 
883.75 884 09 88.  t- 50.11 X 

981.69 982.13 33. t- 90.21 X 
1118.51 1119 11 5 0 .  t- 56.05 Z 
1190.76 1191.44 28 .  t- 6 6 . 0 2  Z 
1309.35 1310.18 2 0 .  t- 66.9% Z 

1443.60 1444.60 1.6. +- 41.25 X 
1472.00 1473.04 13. +- 4S.76 X 

934.72 935.12 71. t- 49.90 x -5Zlln 

1.422 - 4  4 1433.42 46. t- 24.33 x - 5 2 m  

.......................................................*....,*.** * 





! 
LFlMF'F WATER OF 4/2/78, 

X O - 3  

DETECTOR: 1 
t IIF SIGMC, imrrs: 1 
:C OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

! 

\ I  5 c b  ............................................................ 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL. ENERGY AREA 

43.32 42.94 91. t-111.93 X 

175.70 175.41 YZ. +- 96.91 X 
121 .oo 120.67 , 344. t- 33.12 z---JLo 
~~ 

321.05 320 .'87 

476.77 476 73 
449.92 449 85 

71. t- 85.02 X 
55. t- 72.32 Z 
101. +- 55.96 X -7Jfi 

509.37 509.35 11s. t- 42.92 X 
623.37 623 45 34. t- 92.71 X 
80Y. 55 809.81 132. t- 25.75 X 
831.94 832 23 30. t- 82.50 X 
1063.02 1063.55 19. t- 69.90 X 
1131.57 1132.19 23, +- 34e40 X ............................................................ * 



Reviewed/iab Counsel 
Publicly Qekasabie 

.. . 



...... 
----- ---_ ....... 

RUN GAMMA 
REGION: H I  
DETECTOR: 1 
# OF SIGMA UNITS: 1 
:k O F  SMOOTHS: 1 
ANALYZE MULTIPLETS? f 
L..IS'TING IKLJICE: T'TY 

..................... 
GAMMA- 

CHANNEL ENERGY 

41 -62 
219.61 
417.65 
479.36 
628.07 
688 52 
809.59 
838.35 
874.24 

iiaa.13 

936 33 
1105 37 

1243.46 
1446.25 
1459.85 

41.21 
219.34 
417.55 
479.31 
628.16 
688.67 

874.57 

I 188. 78 

809 86 
838 65 

936.72 
1105.94 

1244.18 
1447.20 
1460.81 

131. +- 557.32 X 
79. t-101.76 X 
54. t- 67.75 X 
43. +- 72.19 X 
27. t- 57.31 X 
43. t- 58.12 X 
30. t-- 52.52 X 
21. .I.- 70.86 X 
20 .  t- 73.88 X 
19. .t- 37.85 X 
21. .t-- 36.01 X 
16. t- 41.25 X 
16. t- 41.25 X 
15. +-- 42.60 X 
48. t- 36.04 X ............................................................ * 

.. 



Publiciy Releasable 



RlJlI GAMHA 
R E G I O N ;  HI. 
D E T E C T O R :  1 

:& OF S H O O T H S :  1 

L I S T I N G  DEVICE: T T Y  

OF SIGHA U N I . I ' S :  1 

A N A L Y Z E  H u L n n x T s ?  NO 

* , * . * . ,  ,,.....*.....~~.*.*.*. 
GRHMA S F E C ' r R (  

- - _  ! -...-. -. - .- 
C ti A N N  EL. E N E R G Y  AREA 

h 

37.54 36.38 

109.54 103.60 
184.74 184 01 

78.51 77.48 

200 23 199.55 
278.78 278 .  29 
303.27 302 85 
489 I E5 489 03 
510.64 510.65 
573 ?6 573.49 
607,34 607.52 
660 26 660.51 
685.35 685 64 
702.71 703 03 
819.41 819.86 
868.14 868 63 
947.16 947.71 
983.64 984.22 

1167.52 1168.16 
1182.94 1183.58 
1273 26 1273.88 
1459.64 1460.18 ................*..~.,*.... 

kM. 
73. t.- 76.50 X w3kopo 
65.  t-109.26 X 1 W . J  
81. t- 81.88 X 
64. +- 91.22 X 
74. t- 72.73 X 
87. t- 51.84 X 
36, t- 95.26 X 
33. t- 61.76 X 
52 .  t- 50.17 X 
20. t- 96.67 X 
22. t- 97.93 X 
25 .  t- 71.96 X 
19. t- 81.93 X 
17. t- 90.31 X 

17. .t- 68.80 X 
19. t- 82.61.  % 
19. t- 37.85 X 
24. t- 53.68 X 
18. t- 65.69 j !  
] .A+ -t- 41.25 X 
6 2 .  t- 20.96 X 

17. t- 40.02 x 

........................... 



. .  . , , , . . . . . 
RIJN GAMMA 

REGION: H1 
DETECTOR: 1 
# OF SIGMA UNITS: I 
:B OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
LISTING DEVICE: ' r n  . . . . . , . . . .  .. . 

. .  . . . .  

.....+....*.......**,*~.*.........*....~*..~.......~,,,..~.*,. 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

39.16 38.98 123. t- 35.36 X 
136.24 136.12 115. t- 71.37 X 
153.15 153 04 92. t- 79.22 X 
238.59 23a. 53 63. t- 94.22 % 
276.85 276. 82 57. t- 73.86 X 
284.95 284 92 5 2 .  t- 71.86 X 
358.71 358.74 39. t- 73.75 % 
387.62 387.66 42. t- 74.10 X 
434.98 435 06 2 6 .  t-104.95 X 

547.31 547.47 20 .  t- 90.00 X 
763.76 764 e 10 17. t- 79.15 X 
787.87 788.24 20. t- 36.90 X 
835 0 73 836.14 21. t- 52.19 X 

967.37 967.90 13. t- 75.59 X 
1043.68 1044.29 .lo. t- 52.18 X 
1140.11 1140.81 12. t- 47.63 X 
1207.29 1208 06 12. t- 47.63 X 
1376.00 1376.95 9 .  t- 55.00 x 

539.77 539.93 25. t- 86.93 X 

941.18 941 e68 17. t- 40.02 Z 

. . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . * . . . . . ~ . . . . * ~ . , , , , . , . . . ,  

Y 





.. . 

. ~ , _... 

. .. . .. 

@,o 
RUN GAMMA * 9 

REGION: H1 
DETECTOR: 1 
t OF SIGMR UNITS: 1 
4) OF SMOOTHS: 1 
ANALYZE MULTIPLETS? Nn 
LISTING DEVICE: TTY 

..,.................,,.,..,..,*.,..,*,.....,..,..,...*.,..,~ 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL. ENERGY AREh 

37. a5 36.70 1x0. t- 38.42 z . 
176.51 175.76 79. t- 69.05 X 
243.37 242. 80 53. t- 90.98 X 
297 -65 297.21 36. t-111.26 X 
373 65 373.30 48. +- 40.19 X 
402 46 402.26 20.  t-106.23 X 
424 + 09 424.73 31. t- 613.52 X 
640.60 640.91 26 .  t- 70.95 X 
696 20 696 5 R  26. +- 55.14 X 
704 24 704 + 56 17. t-- 90.31 X 
743 66 744.03 10, t- 58.66 X 
974.25 974 02 20. t- 60.37 X 
1037.40 1038.09 16. t- 41.25 X 
1095 + 83 10% 46 15. +- 92-60 X 
1209.90 1210.53 18. t- 30.09 X .............................................................. 

# 



ILAHPF FE-3r 4f10-17i78r 
lrO0O SECr 1 CMr 1 K E U / C H r  
CT START AT 10:30 AM 
4/21/78 

*RUN GAMHA 

DETECTOR: 1 
# OF SIGMA UNITS: 1 
:I OF SHOOTHS: 1 
AHALYZE MULTIPLETS'? NU 
L I S T I N G  DEVICE: 1'I'Y 

r m i I o N :  HI 

I , . .  I . . . . . , * * * . . ~ . . . * ~ . , . * , * , , , . . . . , , * , , * . * , . , . . , , . . . . . , * * . .  

GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL. ENERGY AREA 

223.66 223.04 50 .  t-101.23 X 
248.55 247.99 45. t-100.19 X 
279. €34 279 36 44. t-108.81 X 
294.61 294.17 40. t-100.60 X 
321.35 320.97 43. +- 77.25 X 
432.16 432.02 26. t-107.62 X 
497.86 497.85 27. +-'94.'?2 X 
5S8.01 558.11 37. t- 41.48 X 
584.88 58s .  03 30. t- 73.40 X 
655.85 656.10 20. +- 90.00 X ~ 

755.21 755.59 15. t- 88.34 Z 
887.68 888.19 15. t- 76.21 X 
1155.44 11S6.07 16. t- 72.28 X 
1183.83 1184.47 15. t- 42.60 X 
1192.80 1193.44 15. t- 42.60 X 
1388.07 1388 s 66 12. t- 47.63 X 
1.459.7B 1460.32 73. t- 19.31 X +...+. 1..**.1..,......,~......,,*.~.~.,.~.~.,*.... * 



. .  

. .  . .  . .  . .  

c o N ' r i x o L  9 A O O K A ~  

*CONTROL " A 1 3 A A '  

*RUN GAMHA 
REGION: I-I:L 
DETECTOR: 1 
i OF srcm UNITS: i 

OF SHOOTHS: 1 
ANALYZE MLIL'I'IPL.ETS7 NO 
L I S T I N G  DEVICE: TTY 

..* I . . . . I . . . . . . . . ~ . . , . , , . , ~ , . * . * . . . + * ~ * . . . . . * . . * * . . . , . . ~ . . , *  

GAMMA SPECTROGRAPHIC ANALYSIS 

C t i  A N N E 1. ENERGY AREA 

.. * 

215.60 215.18 4Y. t-1G8.74 X 
261 e28 260 87 40.  t-103.86 X 
378.95 378 56 30. t-106.72 X 
4Zh. 62 426 24 31. t- 88.82 X 
478.46 478.08 37. t- 68.36 X 
4R6.04 485.67 29. +- 79.64 X 
511.71 511.34 55. +- 53.82 x 
409.95 609.60 31. t- 71.31 X 
705.22 . 704.87 16. t- 95.26 X 
711.74 711.39 2 5 .  .I.- 56.97 X 
795.35 795 01 1 9 .  t- 71.87 X 
847.91 847.57 15. t- 17.54 X 
Y 18.15 917.82 18, .I-- 38.89 X 
948 31 947.913 12. +- 80.S6 X 
993.21. 992 88 13. t- 45.76 X 
1.045.89 1.G45.56 14. t- 71.29 X 
llOY.25 1108.Y1 15. +- 67.54 X 
1.134.23 1133 0 HY 11. t- 49.75 x 
1460.h5 14613.29 42. t- 41.93 X 
1764.37 1763 96 10. t- 52.18 x ~....... I . . . . . . . . , . . . . . . . . . , . . . . . . . . . ~ . , ~ . . . . ~ . . * . . . ~ , , . , . ,  



.. . .  . .  
RUN GAMMA 

REGION: H1 
DETECTOR: 1 
# OF SIGMA UNITS: 1 
# OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  TIEVICE: TTY 

I . , . . . . . . . . , .  tt........,,,,~~......~.~,.....~~..~~~.~....... 

GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL. ENERGY AREA 

137.75 
185.94 
238 t 42 
245 I 74 
253 70 

348.43 
386.31 
465.88 
509.23 
537.17 
626.68 

727.24 
876.17 
9 50 + 95 

270. oa 

660 s 13 

1053 20 
1088 I 29 
1180 60 
l2454 16 

:L459.21 
1339 12 

............*.. I 

# 

137.31 102. t- 66.42 X 
185.51 5 0 .  t - 1 0 V . i i Y  X 
238.01 47. t- Y8.64 Z 
245 0 33 67 ,I- S1 .20 X 
253.28 72. t- 56.90 X 

348 + 04 40. t- 82.67 X 
38s. 92 51. t- 45.70 Y. 
465.50 2s. t-101.95 X 
5oa.86 29. t-110.25 X 
536.80 19. t- 94.33 x 
626 + 32 16. t- 95.26 X 
659.78 29. t- 79..64 X 
726.90 31. .t- 29 .63  X 
875.83 12. 1.- 80 .56  X 
950.62 15. 42.60 Z 
10S2 87 12. t- 80.56 X 
1087.96 12. t-- , f loe56 X 

1244.82 11. t- 49.75 x 
i33a.78 10. t- 52.18 X 
1450.85 41. t- 47.6~2 X 

269.67 . . 40. t-io7.ar) x 

1180.26 io. t- 52.18 x 

*...,... ,......*.....,......*....... 





. .  . .  

Reviewedflab C W n d  
Publicly Releasable 

R I M  GAMMA 
REGION: H I  
DETECTOR: 1 
# OF SIGMA UNITS: 1 
# OF SMOOTHS: I 
ANALYZE MULTIPLETS? NO 
L I S T I H G  DEVICE: T'TY 

......,......,..............,~*~,.,,....,..*.,....~..~~.~..,,. 
GAMMA SPECTROGRAPHIC ANALYSIS 

c i i a  "EL ENERGY AREA 

33.60 32.62 1.42. .I.- 44.54 X 
3.97.84 1 Y 7 02 8 7 .  .t- YS.67 X 
555.5.5 555 10 39. t- 86.86 X 
697. 74 697.42 29. t- 71.18 z 
906.21 906.1.0 24. t- 63.27 X 

161i'.QO 1017*00 15. t- 42.60 X 
1255.17 1 x 5  42 16. t- 41.25 il *...........................................*.................., * 



LAMPF FE-16 

IJN CiRMMA 
EGIUN: H I  fi 

DETECTOR: 1 * OF SIGMA UNITS: 1 - 
X OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
LISTING DEVICE: 'r'ry 

GAMMA SPECTRUGRAPHIC ANALYSIS 

I 

CHANNEL. ENERGY AREA 

36 + 21 35.23 132. t- 54,73 x 
130.24 129.35 114.  t- Y1.18 X 
346 + 65 345.97 60. +- 8b.96 X 

510.50 510.07 87 .  .C- 46.34 X 
665.39 665 04 59. .t-- 38.1Y X 
709.27 789 * 04 23. +-- 65.58 X 

1071.88 iO71.94 20. +- 46-98 X 
1460.03 1460 4Y 32. t- E14.38 X 

477.69 477.14 48. +- 04.06 X 

................,..........................*...,..*.~.*.*..... * 
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Reviewed/Lab Counsel 
Publicly Releasable 

*CONTROL "AOOKA' 

*CONTROL. "A13AA' 

*LAMIV' AREA A S'TACKi 01300 5/1/78 TO 
0700 5/8/78r G E L I i  1 I<EV/CHI 1 CMI 
1rOOO SEC CT TIME.  

LOG 78-39 

RUN GAMi.(A 
REOXON: H I  
llETECTOR: 1 
# OF SIGMA U N I T S :  1 
# OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE:  TTY 

.... t......*..........***........~.....*.~~~*.....~........... 
G A M M A  SFECTHDGRAPHIC ANAL.YSIS 

CHANNEL ENERGY AREh 

41.81 
264.70 
279.79 
340.05 
357.21 
440.26 
539 28 
660.85 
740 7% 
832 s 2i) 
874.89 
a84.49 

1.1 0 9 59 
1173.64 
1459.87 

. I . . .  I . . . . .  * 

41.29 150. +- 44.17 X 
264.33 78. 't- 74.73 X 
279.43 85. f- 71.39 x 
339.74 51. t- 93.26 X 
356.91 . 49. t -102+50 X 
440 03 40. t- 89.19 X 
539.13 2 8 .  .C- 77.06 % 
660 t 03 33. .C- 66.33 Y. 
748.79 2 9 ,  +- 57.04 X 
832.33 21. +- 75.57 X 
875 05 15. +- 76.21 X 
884.66 15. t- 76.21 X 

1 1 10.0 1. 13. +- 45.76 X 
1174.14 1.4. t- 44.10 X 
1460 73 49. t- 36.96 X .............................................. 



RUN GAMMA 
REGION: 1.41 
DETECTlIR: -1' 
Y OF SIGMA UNITS: 1 
8 OF SMOOTHS: 1 
ANALYZE tiULTIPL.ETS? NCI 
L I S T I N G  DEVICE: TTY 

*...,...,...........*.....*,...~**.~.........~....~....,.... 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY &REA 

40.52 40 00 no. +- 93.46 x 
405.29 405. ax 38. +- 99.54 % 
477.62 477 e42 41. +- 67.91 Y. 
510.94 510.76 73. +- 35.65 X 
661,48 661.44 46. +-- 49.31 X 
690.55 690.34 21. +-- 75.57 x 
710.45 710.46 1 Y .  +- 82.61 X 
814.27 814.38 16. +- 72.28 X 
843.19 843.33 ' 18. +- 65.69 X 

1410.74 1411.54 11. +- 49.75 x 
3.4 60.00 1460.86 68. t- 28.66 X ..............~........*.,*........,....,...~...,'...,., * 



RevieWLab Counsel 
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Reviewedllab Counsel 
F1213cly Reieasable 

CONTROL 'AO\O\OOKA'  

*CONTROL ' A ~ J A A ~  

*LAMPF L.OB STACKr 0730 5/8/78 TO 
07:lO 5/15/7I1r GELI I  1 I< SEC CT TIMEr  
I C M r  1 KEU/CH. LGG 78-41. 

DE'TECTW: 1 
# OF SIGMA UNITS: 1 
:C OF SMOOTHS: 1 
ANALYZE MLJLTIPLEI'TS? NO 
LISTIEiCi DEVICE: TTY 

.~.........,......,..*~...............~,,....*.........*.~ 
GAMMA SPECTRCIGRAPI-IIC ANALYSIS 

CHh NNEL. ENERGY AREA 

96.87 96.39 111. +- 76.46 X 
128+79 120.32 97. t- Y3.51 X 
341 18 340 87 44. t-103.27 X 
709 94 ' 709.95 20. t- 90.97 X 
970.15 970 + 42 23. t- 34.40 X 
980 25 980.53 16. t- 41.25 Z 

1185.97 1186.49 . 15, t- 75.21 Z *...,....,..*.*.........,*............~.~.........*...~....... * 





CON'rRui- . A O O K A ~  

*CONTROL 'A13AA' 

*LAMPF LOB (FE-16) STACK? 0710 5/15/713 TO 

1 CMY 1 KEU/CH. LOG 78-42 
0710 5/22/78? tiEL.Ir 1~000 SEC CT T I N E ?  

DETECTOR: 1 
i OF SIGMA UNITS: 1 

ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: T'rY 

OF SMOOTHS: 1 

.......................................~..*.*.........~~.....**~ 
ORMMA SPECTROGRAPHIC ANALYSIS 

CtiANNEL.. ENERGY hRER 

76.79 76.29 184. t- 52.30 X 
239.05 238.67 101. t-- 85.75 X 
374.53 374.24 51. ti 70.94 X 
477.69 477.49 36. t-106.16 X 
560 + 37 560.24 52.  t- 39.72 X 
607.55 607 46 3 9 .  '1- 57.08 X 
661 e69 661.65 55.  t- 45.50 X 
858.47 858 63 19. t- 62.89 X 
881 - 4 4  801 62 15. +- 76.21 X 
1088.54 1 0 8 ~ 1 . ~ 4  . 1.7. t- 40.02 Z 
1 1.6 5 20 1165.75 16. +- 41.25 X 
1230.09 1230.66 15. t- 42.60 X 
1.459 .a2 1460 6E) 46. t- 49-31 Z ......................,*..........,.~,,....,,,.........*...... * 



n 

TA-53 AREA A STACK 
GIN: 5/15/78 0700 
13FF: S//29/78 0700 

SAMPLE TIME: 201.60 M I N  

ANALYZED ON GE(L1)  5/31/78 1655 
1000 SEC CT T IME 

*CONTROL 'AOOKA'  

t ~ , O N l R O L  ' A l J A A '  

*RUN GAMMA 
REGION: H l  
DETECTOR: 1 
t O F  SIGNA U N I T S :  1 
:Y OF SMOOTHS: 1 
ANALYZE MlIl.TIPL.ETS? NO 

j 

GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL . ENERGY AREA 

39.32 37.90 
47.20 4s 79 
65.77 64  I 39 
96.76 95.45 

412.21 411.25 
625 .a9 625 09 
662.52  661.75 
686.16 605 40 
898. 03 098.16 

1192 .S6 I I O I . . H ~  
12:y *!59 121H. Y 1  
1 :!7 7 .4 1 1276.71 

~....,..*.....*....**.**,.*~~ 
t 

.... 

95. 
176. 
136. 
1.73. 
57 
37. 
57. 
44. 
41. 
2 5 .  
1. 7 
1.7, ..**+!.. 

t-103.41 X 
t- 68.56 X 
t-1G2.43 X 
t- 66.99 X 
t-102.51 2 

+- 67.36 X +- 62.79 % 
t- 25.77 X 
t- 33.00 X 
t- 4O.i)2 X +- 4ir.02 X 

t- 80.74 x 

........... .. 



TA-53 LOB S'TACK 
ON: 5/22/78 0700 
O F F :  5/29/78 0700 
DSAMYL.E 'rInE: io080 WIN 

flNCII..Y%ED ON G E ( L I )  5/51/78 1725 
1000 SEC CT TIWE ............. 

5 

~ C I I N T ~ ~ O L  AOOKA" 

*cctivrRot. "AIJRA 

.WUN GAMilA . 
REGION: H I  
IIE'rECTOR: 1 

:# OF SMOOTHS: J. 
ANALYZE MULTIPLETS? 
L.IS'TING DEVICE: T'TY 

# OF SIGMA uw ' r s :  1 

NO 

............................ 
.......... J . . .  

GAMMA SPECTROGHbPH% C ANf3L.Y SI 5 

CHANNEL ENERGY AREFI 

3Y.71 38.29 100. .t-lO'i+Y-/ % 
205.27 204. OH 148. t- 79.34 % 
418.04 417.09 5 7 ,  .t- 94.00 % 
606.00 6 0 s .  1 0  53. +-- 66.19 % 
657.56 656 + 78 47. .+- 85.99 x 
662 + 91 662.13 47. +- 92.42 X 
1001.21 1000 I55 2 6 .  i-- 64.40 X 
1461.96 :L461.17 4.4. .+- 65.98 x ............................................................ * 



RUN GAMMA 
REGICIN: H 2  
tiETECTl1R: 1 
:F O F  S I G M A  UNITS: 1 
:E OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

GAMMh S F E C T R O G H A P H I C  ANALYSIS 

.. I.,...............,,,,,,.~,....l....,,,,,.......*.,..... * 







. ., . .. 

LAMF'F 1.m STACK 
ON : 5 /29 /78  0700 
OFF : 6/5/78 0600 
TOTAL.. SMAMPLE TIME 10080 M I N  

ANAL.YZE:D ON GE(LT) 6 / 5 / 7 8  1600 

GEOMETRY 1. 
iaoo SEC CT 'rInE 

*RUN GAMMA 
REGION: H 1  
'DETECTOR: 1 

O F  SIGMA UNITS: 1 
# OF SMOOTHS: 1 
ANALYZE MULTIFLETS'? NO 
L I S T I N G  DEVICE: TTY 

................*......................,..,..~..~~..~....., 
GAMMA SPECTROGRAPHIC ANRLYSIS 

CHANNEL ENERGY AREA 

. .. . . .  . .  ... ... . .. .. . . .. - . .. . . .. 

. .  



.,hi d I  .a/ .43 

43.69 42 + 63 
80.38 79.31 
90.05 88.97 
170.11 169.01 
237.52 236 39 
366.46 365 t 28 
491.39 490.15 
511.23 509.98 
662.22 660 88 
738.20 736 82 
847.81 846 35 
905.09 903.5Y 
1078.76 1077.14 
1280.19 1278.40 
1460.84 1458 88 ............................... 

Y 

RUN GAHMA 
REGION: H2 
DETECTOR: 1 
+ OF SIGMA u N r r s :  J. 

OF SMOOTHS: I 
ANALYZE HULTSPLETS? NO 
L I S T I N G  DEVICE: TTY 

155. t- Q Y * V 3  h 
222. t -  46.05 X 
163. .C- 73.91 X 
162. t- 72.43 X 
122. i- 90.55 X 
163. t- 63.03 X 
57. t- 99.75 X 
55. t -  83.15 X 
66. t- 80.43 X cgc'q 
51. +- 85.41 X A&5 
2Y. +- 78.53 X 
30, .I.- 30.12 X 
23. t- 71.69 X 
29. t- 30.64 X 
17. +- 40.02 X 
49. t- 48.86 X 

! 

............................... 
GAMMA SF'ECTROGR 

. _. . . . . .  .... 
CHANNEL ENERGY AHER 

............................................................ * 



LAMPF AREA A STACK 
nN : 5 / 2 9 / 7 8  9700  . . . . .  . 

OFF: 6/5/713 0600 
TQTAL SAMPLE TIME: 10080 M I N  

ANALYZED ON G E ( L 1 )  6/5/78 1622 
1000 SEC CT TIME 
GEDME'I'RY 1 

*CUNTROL. "AOOI<A" 

*CONTROL ' A001Cfl' 

*coN'rFtoL ' A I ~ A A '  

*:RUN GAMMA 
IIEGION: H1 
DETECTOR: 1 

:F O F  SHOOTHS: 1 
ANALYZE MULTIPLETS'? NU 
L I S T I N G  DEVICE: TTY 

* OF SIGMA uNI ' rs :  1 

. . . . . . . . . .  I 

............................................................ 
GAMMA SF'EIC'rRCIG~nPtiIC: ANALYSXS 

CHANNEL ENERGY A F1 E: $1 

40.61 
62.42 
73.09 
88.55 

139,82 
209.68 

241.73 
431.83 
444.00 

228.45 

39 .55  
61.35 
72 + 02 
87.48 

138.73 
208.56 

240.60 

442.78 

227 32 

430 62 

308. 
219. 
248. 
151. 
197. 
114. 
130, 
153. 
65 t 
91 

t- 34.65 X 
t- 70 .59  X 
t- 63.01 X 
,I- 95.14 X 
.t- 74.11 X 
+-111.44 X 
t-. 93.78 X 
t- 75.00 x 
t-105.72 X ' 

t- 72.71 j !  nn  



. . .  31.2.lj2' ' 510.81 351. +- 26.16 z 
753.40 752 01 53. t- 91.32 X 
776.14 774.73 5 s .  t- ou.11 z 
828.17 826 e 73 67. t- 53.06 X 
852.16 850.70 6 8 .  t- 52.35 X 
889.19 887.71 43. ,+- 93.59 z 

1083.16 1081.53 52. t- 83.83 X 
1276.60 1274.81 32. 4.- 54.05 z 
1370.44 1368.57 223. t- 20.73 X -7qEJ9. 
1434.77 1432.83 39. t- 59.91 X 
1732.26 1730.02 4 4 .  t- 53.76 z ............................................................ * 

RlJN CiAMMA 
REGION: H2 
IIETECTOR: 1 
3 OF: SIGMA LINITS: 1 
9 OF SMOOTHS: . 1  
ANALYZE MULTIPLETS? NO 
L. ISTING DEVICE: T'TY 

............................ 
GAMMA SPECTH 

CHANNEL ENERGY 

15.61 14.56 
195.77 194.66 
567.56 566.27 
708 46 707 0 10 

. . .  . . . . . . . . . . . . . . .  ........ 

AREA 

............................................................ 
1 





LAMPF WATER SAMPLE XU2 
TAKEN 6/5/78 

G E ( L 1 )  ANALYZED 6/7/78 1425 
3 CM FROM DETECTOR 

..................... 
GAMMC! 

... * 

NO 

.... 

C titit4 NEL. ENERGY 

+ * * . + . I  

I SPEXTF 

59.62 
67.35 

101.24 
123.55 

28s .  23 
304.10 
366.54 
41.2.36 
478.78 
51:L .99 
619.30 
640.53 
745 38 

181 +05 

811.78 
847 + 63  
935.97 

1122.60 
1. 1. 9 0 . :: ;i 
1.LLL 22 
1.334.45 
1370.55 
140R.31 
1434.69 
1587.14 
1710.73 
2012.40 

,. .-% ,.> 

......... 

58.43 

100.05 

179.87 
284.06 
302.93 
365.38 
411.21 
477.64 

66.16 

122.36 

::io. 86 
618.19 
639.42 
744.30 
810.71 
846.58 
934 94 

1121.&% 
118Y 9 17 
1221.28 
:L 3:13.54 
1377.66 
:L407.43 
1433 82 
1586 33 
1709 Y0 
2011.73 .............. ,. ,. 



RUN GAMMA 
REGION: H2 
IiETECTOR: 1 
# OF SIGMA UNITS: 1 
:Y OF SMOOTHS: I 
ANALYZE MULTIPLETS? NO 
LISTING UEUICE': ' r n  

1 1 1 1 1 1 . . + . * . . . . 1 . * . . ~ * . * . + . ~ ~ . ~ * * . . * . . . . . ~ . ~ ~ . . * . ~ + ~ . ~ . + * . . ~  

liAMi4k SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 8 

303 30 :302.13 - 2 . 3 < 0  25. t- 53.00 X 
324.79 323.62 -2.37L 27. +- 31.75 X ....................,..*...*.*..,,.*...+...*...~*.***...*..* * 
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Reviewedbb Counsd 

A - 6  SHIELI I  BL.0CK "HOLDING AREA' 

iYRlJN GAMMA 
REGION: H I  
UETECrOH: 1 

OF S'ICWIA UNITS: 1 
OF SMuo'rtiS: 1 

ANALYZE! MULTIPLETS'? NO 
I . . . ISrING DEVICE: TTY 

*...........*..... I . . . . . . . . . . . . . . * * * . . . * , , . . * . . ~ * . . . . . . . . . ~ . * .  

GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL 

30 62 
au. 03 

298.44 
700 t 45 
816.19 
834.40 

i 1. 2 0.112 
1.172,79 
1 2 9 G . S A  
1 3 3 2 . a  
1 . 4 i r G  . 0 I 

ENERGY 

37.85 
87.26 

297.66 
699.73 
815.51 
833.92 

1119.06 
11.72.25 
i2F.li. 07 
1332+16 
:L459. 65 

07 I 

115. 
101. 

54. 
67. 

241 
3 6 .  
73 
4 2 .  
55  
4::. 

AREA 

,t- 82.05 X 
t- 84.45 x 
t- 61.69 X 
t - , 7 0 . 9 1  X 
t- 37.23 x 
t- 22.96 Z sjhtl 
.t- 40.95 x 

44.98 x 
,t-- 56.04 x 

58.33 X 
.I.-- 42 28 x 

" rI3ll7S .............. -__ 

............................................................ * 



N 13 
d. I . . . .  ... ............................................................ 

C i  A MM A EiP E C TRUGR APH I C ANAL. Y S I S 

CHANNEL ENERGY AREA 

37.97 37.21 141. t- 56.80 X 
242.56 241 78 128. .I.-- 71.31 X 
:?69.77 268.9Y 122. t-- 61.71 X 

54. t-102.14 xr 
90. t- 55.7% X 

387 66 386.88 
508.98 508 .22  
603 50 602.76 14.3, t- 33.92 
834 14 833.46 81. t- 54.92 X 
998.74 998.13 3 4 .  t- 64.41 i! 

1460.52 :L r)60.16 59. t- 59.69 z 
1172.81 1172.28 67. t- 37.23 X ~ f !  

............................................................ * 



RUN GAMMA 
REGION: H2 
DETECTOR: 1 * OF SIGMA UNITS: 1 
:F CIF SMOOTHS: 1 
ANRI-YZE MULTIPLETS? ,NO 
LISTING DEVICE: TTY 

ReviewedLab Counsel 

............................................................ 
GCIMHA SPECTKOGRRPHIC ANhLYSIS 

CHANNEL ENERGY AREA 

............................................................ * 



4-6 SHIELD l3LOCK " H O L D I N G  AREA" 
. .  . . 

GAMMA SPEXTHOGRAPHIC I?ElALYS:IS 

CHANNEL ENERGY AREA 



... 

RevieWiLab Counsel 
Srbkl) Releasable 

C:HRi.INEL ENEHOY AREA 

.......,..,...*.*......~...+~*.~,~,,*.~,...,~*.*.,~...+..*~* * 



LAMPF S O I L  SAMPLE 14 3 
TAKEN 5/30/78 

ANALYZED ON GE(L.1) 5/31/78 
1000 SEC CT T I M E  
UP AGAINST DETECTOR 

CONTROL 'AOOKR" 

*CONTROL ' A 1 3 R A '  

lrRllN GAMHA 
REGION: HI. 
DETECTOR: 1 

Q OF SMOO'THS: 1. 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

:I: 01- SIGMA uNI'rs: 1 

GAHMA SPECTR0C;RAPIiIC ANALYSIS 

CHANNEL ENERGY AREA 

Sf& 
38 * 74 37.97 551. t- 20.36 X 
192.86 192.08 179. t-116.09 X 
367.41 366 63 144. t- 93.42 X 
602.81 602 06 317. t- 52.07 %/M$ 
808 98 808.29 ion. +-100.74 X 
834.70 834.02 1737. +- 9.49 X 5 v 4 0  

1.098.59 :L 098.0 1 513. t- 24.92 X S F C  

1332 I 1 2  1531.68 7 8 ~ .  .+- a.98 x b a ( Z  
1309.28 1388.87 24. t- 33.68 x 

871 -30 870.63 105. t-105.01 X 

1 1 72 + 55 1172.02 747.  +- 1.1.75 ;iLQ(i 
1291.20 1290.73 361. 19.87 2*rc 

1690.36 1690.17 86. t- 30.18 w " ' s b  .......................................................... . 
t 



RUN GAMMA 
REGION: H2 
DETECTOR: 1 
# OF SIGMA UNITS: 1 * OF SHOOTHS: 1 
ANALYZE MULTIPLETS? NO 
LISTING DEVICE: TTY 

............................................................ 
Ci A M M  A SPEC TRCIGHfiP ti 1 C A N A  1. Y S I S 

CHANNEL ENERGY AREA 

............................................................ 
0 



Reviewedllabcwnsd A 

LANPF S O I L  SAMPLE #5 
TAKEN 5130178 

A-6 SCIIELD BLOCK 'HOLDING AREA' 

ANALYZED ON GEC(L1) 5/31/78 1520 
1000 SEC CT T I N E  
IJP AGAINST DETECTOR 

$CONTIIOL ' A 0 0 1 N < \ A A 9  

*coN'rRoL .AI 3 ~ .  

*ciiivrRnL. 1 AOOKA 1 

*CONTRClL ' A 13AA " 

*RUN GAMMA 
REGION: t i l  
DETECTOR: 1 
# OF SIGMA UNITS: 1 
# OF SNOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: T'TY 

. ._ . . . - 

...,.......,....,...............+....*....*..*.*.............. 
GANNA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

38 33 37 56 1029. t- 21.98 x 
362.23 361.45 216. t- 93.58 X 
381.28 380 50 228. t- 88.68 X 
394.73 393.96 183. t-109.32 X 
510.43 509 67 427. t- 52.ai z 
582.68 581.93 225. t--103.92 X 
603.53 602.79 325. t- 00.59 ~ / ~ % 6  
706.28 705.56 183. 82.73  x 
834.69 934.01. 77.II.7. 3.90 X 5 f j i ' f l  
8a2.50 881.84 142. t- 0 0 . 7 2  x 

1099.07 1098.49 617. t- 19.47 X - V &  
11 18. '?1 1118.35 159. .I.- 58.03 ic 
1143.77 1143.22 74. t- CI8.72 X 
1172.56 1172.03 5.42. t- 16.33 x W 4  
1291.04 J290.57 3uo. t- 21.89 x59Ce 
1331.88 1331.44 . 372. t- 1.8.95 X b O &  
1460.29 1459.93 70. t- 59.01 X 
1.690.37 1690.18 42. t-- 82.01 %/24&3 .........~...........~.~...........~.*......*...~...**...~.~*. 

L 



RUN GAMMA 
REGION: H2 
DETECTOR: 1 
# OF SIGMA UNITS: 1 
# OF SMOOTHS: 1 
ANALYZE HULTIPLETS? NU 
L I S T I N G  DEVICE: TTY 

R e v i W L a b  Counsel ' 

............................................................ 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHhNNEL. ENERGY AREA 

............................................................ * 



LAMFF S O I L  SAMFLE #6 A-6 SHIELD HLOCI< 'HOLDING AREA' 
SAMPL.E TAKEN 5/30/78 

ANAL.YZEl1 ON GE(L.1) 
500 SEC CT TIME 

:'.p Lu?p.bot * 

RUN GAMMA 
REGION: ' H I  
DETECTOR: 1 
i OF SIGMA UNITS: 1 
Y OF SMOOTHS: 1 
ANALYZE MULTIPLETS? 
L I S T I N G  IIEUICE: T'TY 

5/31/ 

NO 

'78 I 
! 
! 
! 
I 
I 
I 
I 
I 
I 
I 
I I 

CiAMMA SPECTROGRAPHIC ANhLYSlS 

CHANNEL ENERGY AREA 

38.62 
60.52 
123.32 
193.00 
:3 1 9. 84 
458.8% 
477.12 
510 71 
602.82 
692.12 
783 + 83 

888 0 73 
834.64 

983.08 
999.55 
1098.93 

37.85 
59.74 
1.22 5 5 
1 92 22 
319.06 
458.11 
476.36 
509.9s 
602.07 
691.40 
783.13 
833.96 
888 07 
982 45 
998.94 
1098.36 

5273. 
580. 
55tj * 
656 + 
201.1.. 
375. 
612. 
1.070. 
1814. 
415. 
293. 

30942. 
770. 
266. 
190 
4900, 

t- 0.24 x ' 

t - -%02.15 z 
t.-il4.28 x 
t- 74.07 X 

:?4. 0 1 X 
i-117.24 X 
.t- 72.413 x 
t- 43.85 X +- 27-55 X 
,+-- 84.33 x 
t- 98.08 X 

.I.- 36.Z1 X 

t-108.79 X +- 5.35 i! 

t-  1.81 x54qo 

t- 85.52 X 



*-. L. I .- 
1238.04 
1248 t 56 
1291.08 
1311.74 
1332.00 
1380.02 
1459.99 
1690.32 
1843.10 
1962.27 

.L.L,L.c)U 

1237.55 
1248.07 
1290.61 
1311.2Y 
1331 e 5 6  
1379.61 
1459.63 
1690.13 
1843.05 
1962.33 

L;r /O.  

215. 
88 

3240, 
281. 

2310. 
61. 
02 

257. 
22. 
1s. 

r- 
t- 
t- 
t - 
t- 
.t - 
t- 
t- 
.t - 
t- 
t- 

I . 0 4  h 

36.92 X 
90.87 X 

9.87 X 
31.82 X 

5.94 X 
71.92 X 
65.23 X 
21.69 X 
68.11 Z 
42.60 X 

Reviewedliab Counsel 

....,.. t................................................. * 



HUN GAMMA 
REGION: ti2 
IIETECTOR: I 
3; OF SIGMA UNITS: 1 
# OF SMOOTHS: 1. 
ANALYZE MULTIPLETS? NO 
L I S T I N G  IIEUICE: TTY 

............................................................ 
GAVMR SPECTROGRAPHIC ANALYSIS 

2 4 6 .  a9 
5 4 7 . 3 8  

2 4 7 . 6 7  
548.13 

16. t-- 41.25 X 
21. t- 36.01 X . ............................................................. . . . . . .  _ _  _ _  .... 



RUN GAMHA \ \ti 

DECAY TIME ( M I N ) :  1440 
REGION: H 1 

READ REGION 

2 4 1L.L.EtiAL INPUT EXPRESSION 

*R!JN GAMHAK 

ERR(3R 24: 2:H 

" 

DECAY T IME (MIN): 1440 
1x6 ION : t i l  
DETECTOR: 1 
GEOMETRY: 1 

# OF S I G M A  UNITS: 1 
:& OF SMOOTHS: 1. 
nEAD T IME IX): 0 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 
F'ACILTY: LAMFF SOIL  SAMPLES 
SAMPLE DESCRIPTION: 
SOII.. SAMPLE :&A 

KEU WINDOW: 1.5 

....................*.,, ;.,.,..........~...,~...~....*~* 
LAMPF SOII- SAMPLES 
CONFIGURATION: 
SAMPLED BY: 

ANALYZED BY: 
DATE : 'TIME: 

DATE: T IME:  ,.......,...,..........*,....*.,,.*,,,.,.,*.*~,.*...~,..*.*. 
.... I . . . ~ . . . . . . , . . . . . t . . . . . , . . . . . . . . * , , , , . . . . ~ ~ ~ . . . . * . . ~ . . ~ . . .  

CiAMMR SPECTROGRAPHIC ANALYSIS 

38.62 

1.23.32 
193.00 

. 458.88 
477.12 
510.71 
602.82 

60.52 

319.84 

692.12 
783.03 . .  

5273 + 
580. 
550.  
656. 

2011. 
375. 
612. 

1070. 

415. 
293. 

1014. 

37.85 
59174 AM-241 

192.22' 
319.06 - 
476.3& - 45a.11 

50Y .95 

691.40 SB-122 
783.13 



Y83.08 ' 266.  982.45 - 
979.55 190, 998.94 

4900, 1098.36 g,,D 1098.93 
1120.14 672. ' i i i y . s a  - 4rSC-46 
1172.92 2576. 1172.38 - 
1238.04 -0 1237.55 - 33rNI-214rM-56 
1248.56 
1291 e08 3240. 

88. 1248.07 

281. 1311.29 1311.74 
1332 00. 
1380.02 61. 1379.61 

1690.32 257. 1690.13 a 
1459.99 82. 1459.63 

1843.10 22. 1843.05 
1962.27 15. 1962.33 ....,,......~......~,..*.,,,.*...~,....~,,....,..~.........~ 

RADIONlJCL I: DE ANALY s IS 

ISOTOPE A C T I V I T Y  

GO-57 
FE-59 
CR-51 
BE-7 
SB-124 
MN-54 
SC-46 . 
CO-60 
. . . . e . .  

2.77031E-05 UC/EA t-114.28 X 
4.30758E-03 UC/EA t- 5.35 X 
2.04402E-03 UC/EA t- 24.01 X 
1.01311E-03 UC/EA t- 72.48 X 
4.28978E-04 UC/EA .t- 27.55 X 
1.07366E-02 UC/EA t- 1.81 X 
3.32816E-04 UC/F:A t- 28.18 X '  
1.3H159E-03 lJC/EA t- 5.94 Z ........... I , ~ . , . . . . . . . , . , , , . . . . . . . . . . . . . . . . . ~ . . . . . ~ .  

ISOTOPE THEORETICAL ME AS U R E D DIFFERENCE 

CO-57 
FE-59 
CR-51 
BE-7 
SB-124 
MN-54 
SC-46 
GO-60 

122.06 122.55 
1099.22 1099 36 
320.08 319.06 
477.59 476.36 
602.71 602 07 
834.83 833 96 

1120.52 11 19 -58  
1332.46 1331 +56 

ST AND ARLl DE U I AT I ON= 0.8Y 

0.49 
-0.86 
-1.02 
-1 e23 
-0 44 
.-0. a7 
-0. 94 
-0 91 

.~..............................~,.,...,**.,...~,,......*..,.. * I X R O R  4: 0:SOIL.. 
SOIL. SAMF'LE $6 

4 %LLEGAL. EXPRESSION OR LJNDEFINED NAME 

* 

- 



L.AMPF S O I L  SAMPLE #7 A-6 SHIELD BLOCK 'HOLDING AREA' 

Reviewedllab Cmnsel 
Publicly Releasabie TAKEN 5/30/78 

... .,:. ANALYZE11 ON GE(L1) 5/31/78 1558 
1000 SEC CT 'TIME 
UP AGAINST DETECTOR . . . . . .  

; T c m r R m  ~ACIOKA. 

XCON'TROL ' AOOKA' 

* c w r R o i -  ~ i 3 ~ n  1 

*RUN GAMMA 
REGION: HH\H\ l  
nETECTOR: 1 
# OF SIGMA UNITS: 1 
# OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L. ISTING DEVICE: TTY 

GAMHA SPECTROGRAPHIC RNfiLYSIS 

CHANNEL. ENERGY AREA 

38.53 37.76 178. 
113.70 112.92 122. 
198.55 ,197.77 128. 
4715 + 96 476.19 84. 
514.53 513.78 8 2 .  
527.97 527.21 68.  
576.85 576 10 73. 
622 43 621.69 87. 

430. 
39. 

834.40 833.72 
965 + 68 965 .OS 
1001.52 1000.90 43. 

1400.30 1399.90 24. 
:L 4 1 2 -79  1412.39 21. 
1.430.68 1430.30 1.7. 
1460 48 1460.12 71. 
1691 e93 1691.75 23. 

1:1.71.58 1 17 1 .05 48. 

............................................. * 

+- 54.79 I 
+-109.10 I +- 91.13 X"m 
t- 91.79 'x +- 88.09 x +- 94.65 x 
+- 75.94 i! +-- 17.67 X"fhfi 
t- 54.87 z 

4.- 33. 6E1 X 
-I.-- 36.01 X 
i- 40.02 X 

+- 3 4 . 4 0  7: . 

t- 85.37 x 

+- 80 .50  x 

t- 84.28 x 

.I.- 30.31 x& "IC 
............... 



HUN GAMMA 
REGION: H 2  
DETECTOR: 1 
$ OF SIGMA UNITS: 1 
t: OF SHUUTHS: 1 
ANALYZE MULTIPLETS'? NCI 
L I S T I N G  DEVICE: TTY 

............................................................ 
GFlMMA SPE:CTROORAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

............................................................ * 



(1 334 .\ 

RevieWLab Ccunsel 
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LAMPF S O I L  SAMPLE :k8 A - 6  SHIELD BLOCK 'HOLDINE AREA' 
' r A ; m  5/30/7a 

6/5/78 LO07 

........ 

FilUN GAMMA 
El?@.jR 4: O:R4UN 
R4UH _. ti k nnn 

r. 

4 '. ILLEGAL EXPRESSION 

*RUN CiAnnA 
REGION: E l  
DETECTOR: 1 
3 OF SIGMA IJNITS: 1. 
# OF SnOGTHS: 1 

............................................................ 
GAMMA SPECTROGRAPHIC ANALYSIS 

CIiANNEi ... ENERGY ARER 

40.91 
46 59 
193.07 
320.73 

478 + 27 
S11.8G 
603.40 
723.313 
744.42 

. 766.89 
825 24 
835.44 
1099.62 
1151.41 
1.173.61 
1239.03 
125Y .56 
1292.01 
1332.80 

390 + 37 

40.15 
45 83 
192.29 
319.92 
38Y. 56 
477.46 
510.77 
602.56 
722.47 
743.56 
766 03 
824 37 
834.57 
1098.73 
1150.52 
1172.72 
1238.14 
1258.66 
1291.11 
1331.90 

256 
151 
306 
2YO. 
96 

2 1 (? + 

146. 
A'??+ 
99. 
59. 
55.  
92 + 

7843 * 
713. 
28. 

51'7 t 
26. 
2.4. 
471. 
503. 

'+- 48.14 X .  
t- 84.93 YI 
.I.-- 54.58 x 
t- 47.00 X 
t-114.68 % 
t- 53.40 X 
.+-- 8.?*61 i: +- 18.48 A 

.+- 72.40 Z 
t-113.27 z 
t-117.73 Z 
.t- 68.95 % 

,,, &f>& 

/ +- 2.22 xSYffJ+ 
t- Y.48 X c I k  
+-106.23 X J 
t- 10.75 %@& 
t-104.95 % 
t-- 62.50 X J t- 9.22 X s f C  
t- 8.99 Y I A O P n J  





LAMFF SOILS SAMPLE :k9 A-6 SHIELD FLOCK :'HOLDING AREA" 
TAKEN 5/30/70 

ANAL.YZED ON G E ( L 1 )  6/5/78 1050 

IJF' AGAINST DETECTOR IN CARTON CONTAINER ' 

:LOO0 SET: CT T IME 

C o N ' r m . .  9 wntiA 9 

BCIJiJTHC)L ' A 1 3 A A "  

$RUN GAMMA 
RE:GION: 1-11 
DETECTOR: 1 
:& OF SIGMA UNITS: 1 
k CiF' SHOOTtiS: 1 
ANALYZE MlIL'TIPL.ETS7 NO 
l.-I:;7 ING DEVICE: T T Y  

CHANNEL 

1.OY -17 
136 * 26 
143.88 
168.31 
193.42 
296.00 
307.99 
321.01 
511.E17 
603.60 
612.52 
620.93 
658.69 
680.62 
714.21 
734.74 
013.27 

' 835 58 
002.92 

1099.88 
1173.76 

1333 01 
1355.87 
1368.68 
1384.30 
1461.42 
147Y 12 

1675.24 

1292.15 

1.5 8 0 + 98 
. . - . - __ 

GAMMA SPECTRC 
A 

EN E R G Y  

198.49 
135.49 
143.11 
167.53 

295 20 
192.63 

309.19 
320 20 
511.04 
602.75 
611.67 
620 09 
657 s 85 
679.77 
713.35 
733.08 
812.40 
834.72 
902.05 

1090. Y9 

1291.25 
1332.11 
1354.98 
1367.78 
1383.40 
1460.52 
1478.22 
1580.08 
1674.34 

1172 e87 

. . - _  

212. 
210. 
364 
209. 
650 
163. 
185. 
373. 
495.  

1908 ~~ ~ 

134. 
136. 
177. 
130, 

Y U .  
118. 
:131. 

9174. 

t- Y4.17 X 
t-121.52 X 
t- 69.91 X 
t-116.14 X J 
t- 37.68 X - f E - 5 4  
t-121.76 X 
t-103.63 X 
t- 52.20 x 
t- 33.00 %- 
t- 10.48 X,'a$& 
t-121.21 x ab 
t-121.24 X 
-1.- 74.59 X 
t- 96.69 X 
t-121.62 % 
t-- 90 91. X 

J t- 85.76 X 
t- 2.74 %SY/.ffl , ... 

128. t- 7Y.OY x J 
1780. t- 7.36 X - H f k - 1  
2058. t- 6.21 X 60& 
1163. t- 7.30 X "fed 
:LDbo. t- 6.01 % t o & '  -_  

33. t- 67.36 X 
' 35. t- 71.96 X 

29. t- 88.83 X 
55. +- 77.20 X 
21. t-3.02.29 X 
22. t- 72.13 x 
11. t- 49.75 5,2Ya --- . . - - . .  



RUN GhMMA 
REGION: HZ 
KETECTOR: 1 
# OF SIGMA UNITS: 1 
:C O F  SMOOTHS: 1 
ANAL'fZE HULTIPLETS? NO 
L..'L'S'ili.IG DEVICE: TTY 

GAMMA SPECTROGRAPHIC ANALYSIS 

c t i  A N N El. ENERGY AREA 

43.26 42 50 50 .  t- 26.59  X 
162.36 161..58 9 .  t- 55.00 ic 
246*85 246 06 9 .  +.- 55.00 Z .....*....... ..........*,.*.,.........,...,...,...,,*..*.,,. 

I 



I 

I 

! 

i 

i 

i 

! 
i 
I 

I 

I 
! 

! 

I 
I 

i 

j 

I 

! 
! 

! 

I 

i 



LAMPF S O I L  SAMPLE #1 0-5 SHIELD BILOCK "HOLDING AREA' 
TAKEN 5/30/78 

ANaL.Yzm ON GE(LI) 6/5/78 1140 
1000 SEC CT TIME 
IJF' AGAINST DETECTOR IN LARGE CARTON CONTAINER 

I 

RlJN WiNMA 
IWGIEIN: H1 
DETEC'TOR: 1 
# OF SIGMA UNITS: 1 
:k OF SMOOTI4S: 1 
ANALYZE NULTIPLETS? NO 
t.:Ls'rING DEVICE: TTY 

............................. 
GAMMA SF'EC'TROI 

CHANNEL ENERGY 

62.51 61.74 6 3 .  
192.69 191.91. 67.  
353.35 352.54 82 .  
377.12 376.31 42. 
399.26 398.44 39. 
434.61 433.79 2? 
478.60 477.77 44. 
593.57 592.73 19. 
630 24 629 + 40 23 
721.14 720.28 18. 
834.99 834.13 45. 
860.87 060 00 19. 
981 .at3 9a1.00 15. 
9139.95 989 07 15. 
1.167.17 1166.28 14. 
1175.02 1174.13 17. 
3.284.45 . 1283 56 'I. 3 . 
1461.70 1460,00 94 ............................................. 

8 

t- 84.44 X 
t- 97.08 X 
t- 40.21 il 

t- 77.55 x 
t- 94.61 X +- 60 62 X 
t-101+27 X 
t- 61.08 X 

t- 39.68 X sf/fO 
t- 81.93 X 
t- 67.54 X 
t- 67.54 X 
t- 71.29 7: 
t- 61.2Y X 
.+.- 75 59 z ' 

+- 28.57 X 

t- 78.97 x 

t- ~15.90 x 

............... 



RUN GAMHA 
REISION: H2 
DETECTOR: 1 
# OF SIGMA UNITS: 1 
# OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

......... r r . . . . i . . . . . . . . . . r . . * . . . . . . . . . . . . . . * . . . . . . . . . * . .  

GAMHA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

DECAY T IME ( M I N I :  1 
REGION: H 1  
DETECTOR: 1 
GEOMETRY: 1 
KEV WINDOW: 1.5 
:E OF SIGMA UNITS: 1 
41 OF SMOOTHS: 1 
DEAD 'TIME (Z): 0 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 
FACILTY:  LRMPF 
SAMPLE DESCRIPTION: S O I L  SAMPLE .I:l A - 5  
SAMPLED BY: GN 
D R T E  SAMPLED: 5/30/78 
HOIJR SAMPLED: 1300 
ANALYZED BY: DF 
DATE ANALYZED: 6/5/78 
HOUR ANALYZED: 1200 

LAMPF 
CONFIGURATION: S O I L  SAMPLE #i A-5 
SAMPLED HY: CiN 

DATE: 5 / 3 0 / 7 8  TIME: 1300 ... .... ---.-... -- 



un I c ~ i  a/ SI I U  I l l l C i  lLUV 
I . . ~ . . . . . . . . . . . . . . . . , . . * * . ~ , * , . . . . , . . , , . . , . . ~ , . . . . . * . . . . . , . .  

GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL AREA ENERGY ISOTOPES 

62 51 63. 61 74 
192.69 67 + 191.91 FE-59 

377.12 42. 376.31 PU-239 
399 + 26 39. 3913.44 IR-190 

353.35 82. 352.54 ~~1 - 2 1 4  

434.61 29 433.79 1 - 1 34 XE- 138 
478.60 4.4. 477 * 77 BE-7 

721.14 18. 720.28 

860.87 19. 860 00 BI-212 
781. at3 15. Ya1 .oo 

593.57 1 '? . 572.73 
' 630.24 23. 629 40 I-132r IR-190 

034 99 45. 834.13 GA-72rKR-88rMN-54 

989.95 15. 989.07 BK-250 
1167.17 14. 1166.28 
1175.02 17. 1174+13 CO-6OrCO-56 

1461.70 94. 1460.80 K-40 
:t284.45 13. 1283+s6 

..~.................*.....*.........**......*.........*...,..* 

RADIONUCLIDE ANAL.YS1S 

ISOTOPE ACTIVITY 

BE-7 4.02005E-04 UC/EA t- 60.62 X 
MN-54 8.67870E-05 UC/EA t- 39.68 X .*.........*..... I , . . . . , . , , * , . . . * . , . . , , , . , . * . . . . , , , , ~ , , , , . . .  

:I: SOT OPE THEORETICAL MEASURED DIFFERENCE 

BE-7 477.59 477.77 0.18 
MN-54 834.83 034.13 -0.70 

STANDARD DEVIATION= 0.51 

~....,.................................*..,.*.*.***......*..... * 



! 

i 
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LAMPF SOIL. SAMFILE a>? A-5 St.IIBEL.11 SHIELD BLOCK "I-IOLilIND AREA'  
. TAKEN 5 / 3 0 / 7 8  

N (3 rc .. 

G A M  MA SPEC TI3 O G Ft AI:. li 1. C ANAL Y S I S 

CHANNEL. 

39.70 
IGG.67 
180.25 
216..35 
287 + 76 
315.58 
344.40 
363.00 
416.29 
501. 5? 
5 1 2 .28 
5 3 H .  08 
561.89 
604 49 
724.36 
036.65 

887.17 
11.17 3G 
1175.26 
1.194.05 
1293.37 
1334.65 

864.16 

ENERGY fiF2E.A 

38.94 
9Y.90 
179.47 
215.56 
286 + 96 
314.78 
343.59 
362.18 
415.47 
500 * 7a 
511.44 
y<'?, 25 
561.05 
603 65 
723.50 . .I + 7 Y  
863.29 
836.30 

:L 1.16.42 
1174.37 
1193.10 
125'2 0 47 
:1333.75 

87" 



.LUUU.,.,I., L a0.J. / 0 I T .  T- l s l . 7 5  I. 

1419.21 1418.31 20. t- 68.76 Z 
1447.14 1446.25 20. t- 54.14 Z 
1x15 * 73 1504 83 15. t- 67.54 X 

1634.40 1633 49 9. +.- S S , i j # )  
gj , -+ . -  jj --'E: 

i.s75,6a 1574.77 9, +-- 55.(jO .x 

1693.36 1692.45 . I 4  %-'a'% ............................................................ * 

HlJN GAi'iMA 
Rli:GTCJN: H2 
DETECTOR:  1 * 01:: SIGHA UNITS: j. 
:E O F  SMOOTHS: 1 
ANALYZE MULTIPLE'I'S'? NCi 
L I S T I N G  I iEUICE: T'TY 

............................................................ 
GGi'li lR SPEC T HC; GRAPH I C: Ad ALY S i S 

c t i  A i\lN E L.. ENERGY AREiS 

38 + 1 ii 37.34 
J60 63 459. no 

7. .t.- 62.36 X 
11. t- 49.75 r ............................................................ 

;k 



! 

I 

I 



LAMPF S O I L  SAMPLE #3 A - 5  SHIELD BLOCK 'HOLDING AREA" 
TAKEN 5/30/78 

FINAL.YZED ON GE(L1)  6/5/78 1235 
1000 SEC CT T IME 
UP AGAINST DETECTOR I N  LARGE CARTON CONTAINER 

. .  . 

HUN GAMMh 
R E G I O N :  H 1  
DETEC:'TOR: 1 
# OF SIGHh UNITS: 1 
3: OF SMOOTHS: 1 
ANALYZE MUL'TIPLETS? 
L I S T I N G  DEVICE: TTY 

NO 

..*........,........................*,,..**.,.~.....*.,........ 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

62.99 
110.91 
122.10 
296.67 
322.27 

379.68 
396.13 

512.39 
571.46 
584.72 
7013.91 
836.19 
912.27 
929.40 
971.05 

1012.64 
1020.70 
1027.39 
11 18.36 

330.40 

416.78 

984.14 

. . . -  - -  

62.22 
110.14 
121.33 
2Y5.87 
321 46 
329.59 
378.87 
395.32 
415.96 . ~ 

511.55 
570 62 
583.88 
708 05 
835.32 
911.40 
928 53 
970.17 
983 26 
1011.76 
1019.82 
1026.51 
1117.48 . . . .  -- 

86. 
62. 
78 + 
71 * 
55.  
46 * 
43. 
47. 
3F 

! : t s y .  
43. 
37. 
43. 

357.  
31. 
22. 
21. 
2'5. 
16. 
17. 
29 
SO ... - 

t- 77.38 x 
t-118.98 Y: 
t- 92.13 x 
.I.- 77.77 x ' 

4-101.47 x 
t-104.86 Z 
+-i0~1.00 x 
.t- 95.50 x 
t-114.YS X 
i- 35.93 x 
.e-- 85.97 x 
.t-112.72 X 
t- 55.81 X 
+-. 19.30 X * 5 q h ' l  
t- 74.95 X 
t- 82.50 X 
t-102.29 X +- 73.49 x 
t- 83.46 X +- 90.31 X 
t- 50.41 X 
t- 63.04 X . ._ .. 



11/4* 35 ll/5.64 30.  +- YY.46 7; 
1214.13 1213.23 14.  +- 71.29 X 
1237.54 1236.65 17. t- 79.15 X 
1276.79 1275 89 2 4 .  t- 94.71 % 
1334 + 66 1333.76 41. t- 42.78 Z 
1420 I 69 1419 79 9. t- 55.00 X 
1462 31 1461.41 50.  t- 61.47 X 
1539 66 1536.78 9. +- 55.00 % .....................~*.~~.....,.~......~......~......*~.... * 

RUN GAMMA 
REGION: H2 
DETECTOR: 1 
# OF SIGMA UNITS: 1 
P OF SMOOTHS: 1 
ANALYZE HULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL. ENERGY AREA 

569.02 568.18 13. t- 45.76 X ....~.................~...~,.........*...,~.*..~~.....~. * 

RUN G A M W M  

DECAY TIME ( M I N ) :  1 
REGION: H 1  
DETECTOR: 1 
GEOMETRY: 1 
KEU WINDOW: 1.5 
9 O F  SIGMA UNITS: 1 

OF SMOOTHS: 1 
DEAD TIME ( X ) :  0 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 
FACILTY: LAMPF 
SAMPLE DESCRIPTION: S O I L  #3 A - 5  



un t L amrir LCU . .J/ a u ~  I !s 
HOUR SAMPLED: 1300 
ANALYZED BY: DF 

HOUR ANALYZED: 1300 
DATE ANALYZED: 6/5/.78 

LAMPF 
CONFIGURATION: SOIL #3 A-5 
SAMPLED BY: GN 

ANALYZED BY: DF 
DATE: 5/30/78 TIME: 1300 

DATE: 6/5/.78 TIME: 1300 .....,........ 1 . . , 1 . . . , . , , , . , . . . . . . . . , . , . . . , , . . . . . . . . . , . . . . . . .  

......................................................... 

G A M M A  SPECTROGRAPHIC ANALYSIS 

CHANNEL AREA ENERGY ISOTOPES 

62.99 
110.91 
122.10 
296 67 
322 27 
330.40 
379.68 
396.13 
416.78 
512.39 
571 -46 
584.72 
708.91 
836.19 
912.27 
929.40 
Y71.05 
Y84.14 
1012.64 
1020.70 
1027.39 

1165.22 
1174.53 

11 18 36 

PEAK SEARCH 

86 t 62 0 22 
6 2 .  110.14 
78. 121.33 
71. 295.87 
55 * 321.46 
46. 329 * 59 
43. 378.87 
47. 395 32 
3Y. 415.96 
159. 511.55 
43. 570 42 
37. 583 88 
43. 708.05 
357. 835 32 
31 911 e40 
22. 928.53 
21. 970.17 
25. 983 26 
16. 1011.76 
17. 1019.82 
29.  1026.51 
5 0 .  1117.48 
2 0 .  1164.33 
30. 1173.64 

TERMINnTED AFlER 25 ISOTOFXS FOUND. 

TH-234 

SE-75rCO-57 
IR-190 r PR-214 r IR-192 
CR-51 
1. A- 1 40 

XE-138 
SR-126 
TL-208rNA-22rANN-RO 
IR-190rCS-134rBI-207 
TL-208 
I-133rAGllOMrI-135 
GA-72rKR-88rMN-54,1-~3~ 
RC-228 

RU-105 

N C ) - l O l  

c0-60 

RADIONUCLIDE ANALYSIS 

ISOTOPE ACT1 U ITY 

co-57 2 .  14306E--05 UC/EA .t- 92. 13 X 
CR-51 3.06750E-04 UC/Efi t-S(i1.47 X 
HN-54 6.89715E-04 UU/EA t-. 1Y.30 Y. ............. t.........*..~..*,*,.*.....*,,,..**.~.,,,*.~,*. 



CO-57 
CR-51 
MN-54 

122.06 121+33 
320.08 321.46 
834.83 835.32 

-0 74 
1 39 
0.50  

.,. ,....,..............,.,,.,.*.....,..*~......~..*...,**..., 
Y 



i 
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LAMPF LOB STACH /=E-& 
ON: 6/5/78 0600 
O F F :  6/12/78 0700 
TOTAL SAMPLE TIME : 169 HRS 

GE(L1) ANALYZED 6/14/78 14 
1000 SEC CT TIME 
1 CM 

CONTROL 'F100KA' 

*CONTRCIL. ' C I 1 3 A A "  

*RUN G A W A  
REGION: H I  
DElECTOR: 1 
:t OF SIGMR UNITS: 1 
# OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: 'TTY 

. I * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GAMMA SPECTROGR 

CHANNEL ENERGY 

Counsel @% 
Ptibliqly Releasable 13 .] 

. . . . .. . . . ... 

AREA 

236.76 236.69 ' 78. +- 97.35 X 
307.78 307.77 73. t- 80.46 X 
347 98 348.01 71. +- 67.19 X 
352.22 352 25 50. +-101.31 X 
510.94 511 13 48. .t- 98.01 Y. 
596.22 596.49 33. +- 92.44 X 
661.56 661.69 36. .+- 93.76 X 
721 a 6 0  721.99 29. t- 54.01 X 
868 t 42 868.96 23. t- 65.58  X 
1238 75 1239.66 24. t- 33.68 Y. 
1459.38 1460.53 56. .I.- 32.02 X .............~..........................,..,,..,.,..,*...,,. * 



RUN GAMMA 
REGION: HZ 
DETECTOR: I 
% OF SIGMA UNITS: 1 
:C OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 
L. ISTING DEVICE: TTY 

............................................................ 

GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERtiY AREA 

562.50 562 71 18. 1.- 38.89 YT ............................................................ * 



LAMPF AREA A STACK f E - 3  
ON: 6/5/78 0600 
OFF: 6/12/78 0700 
TOTAL SAMPLE TIME 169 HHS 

GE(L I )  ANALYZED: 6/14/78 1455 
1000 SEC CT TIME 
i cn 

* c o N ' r i m  - A I J A ~ ~  

*llUN GAMMA 
REGION: H1 
IIETECTOR: 1 * OF SIGMf? UNITS: 1 
:I OF SMOOTtiS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

............................ 

I 

GAMMA SPECTF 

.- . . - . ._ .- ,L.?,.!#rc A :. $ :.:: ,,:!70 
-1  .. * 

CHANNEL. ENERGY AREA 

41.79 
67.81 

270 96 
222.96 

305.53 

334.41 
410.66 
477.51 
510.89 
540.49 
553.52 
743.34 
869.81 
891.71 
908.58 
1311.51 
1.385.87 
1458.53 

318.90 

........... * 

41.52 
67.57 
222 87 
270.92 
305 52 
318.90 
334.42 
410.75 
477 66 
511.00 
540.70 
553.75 
743.75 
870 35 
892.27 
909.1.6 

1386.94 
1312.60 

1 459. h 7 .............. 
*RUN GAMMA 
REG I ON : ti2 
DETECTOR: 1 
# O F  SIGMA UNITS: 1 
.P O F  SMOnTClS: 1 
ANALYZE MULTIPLETS? NO 
L I S T I N G  DEVICE: TTY 

286. t- 38.12 X 
318. +- 53.29 X 
100. t-109.88 X 
148. t- 77.00 X 
119. t- 75.48 X 
112. t- 72.91 X 
Y9. t- 80.06 X 

?b= 73. t- 76.37 Z 
' 822.  +- 12.51 X 

297. .I.- 24.12 X 
47. t- 86.58 X 
48. t- 98.01 X 
74. .I.- 59.48 X 
35. t- 80.28 X 
39. t- 43.45 X 
43. t- 50.10 X 
28. .I- 73.48 x 
10. +- 3B.HY x 
5 5 ,  .t- 20.47 il ................................... 

............................................................. 



CHANNEL ENERGY AREA 

...............................,.......*.................. * 





DETECTOR: 1 
# OF SIGMA UNITS:  1 
:I OF SWCIOTHS: :L 
AN A LY ZE MUL T 1 PLETS? N 0 
L.ISTING DEUXCE: TTY 

! 

i 

I 
I 

! 

I 

! 

- 

. I . . .  t..~....,......,~.,.*.***..*.,***..........,...~.~..... 

GAMMA SPECTROGRAPHIC ANALYSIS 

C H R N N E 1. ENERGY AREA 

36 76 35.96 
59.85 5 Y  e08 
122 
478 
51 1 
543 
580 
65:j 
720 

95 122 24 
07 477 a74 
48 511.19 
29 593.03 
21 580. 00 
Y5 6!!i5.83 

1293. t- 30.43 X 45 'To J 
13068. +- 2.57 x -'Be 
621. t- 21.58 X 
98. +- 87.19 i! 

141.  t- 59.97 X 
7 5 .  t-106.33 % 

720.57 59. t- 96.45 X u/ -szfln 61 
744 48 744.46 102. t- 39.18 x 

/ 
835.26 835.36 86. t- 86.32' X *qn, 
847.13 847.24 181. +- 36.86 X - 5 c C 0  J 
935 42 93s I 4 4  1.1.3. t- 51.49 X - c rMh 

778.16 778.19 59. t- 77.76 X 
810.70 810.77 683. +- 11.37 X -s$cO 

998.24 79E1 I 56 A I . .  46.76 x 
1237.38 123R. 02 a5 I 77 t 80 x 
1.267.12 1267.80 36. t- 48.95 x 
1282.82 1283, 53 31. .t- 55.50 x 
1311.22 1311.96 36. +- 06.04 X xaMe 1433.23 1434.16 ?3. t- 32.34 x 
1460 + 01 1 460 . Y €I 43. +- 54.87 x 
1771 - 4 2  1772. 87 24. t- 33.68 X 

J 

....................,..........*.~,..,.*~..,.~.*.,,,..*~~...~* * 
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..... 

L I S T I N G  DEVICE: TTY 

............................................................ 
GAMMA SPEC:'rROCiRAF'ti1'C: ANALYSIS 

CI-IANNEL. ENERGY 

~ 3 9  + 67 38.23 
43.47 42 03 - 68-54 66.94 - 1.34.36 133.06 
179.85 170.61 

AREA 

1777. t.- 17.06 X 
3046. .t- 10.63 X 
9486. t- 7.11 X 
603. +- 42.55 X 
199. t-104.96 X 

/ 

- 260.86 259.73 482. t- 43.50 X - 
316.88 315.82 188. t- 82.25 X '  . .  ... 379.89 370 92 148. t- 86.08 X 
477.56 476 I 72 983. 13.75 X -'$e 

560 24 559.50 147. t- 68.79 X 

859.69 859.31 106. +- 45-94 7: 

510.96 510.16 760. t- 16.72 X 

777.26 776 78 , 127. +- 65.60 X 

912.65 912.33 62. +- 92.55 X 
1065.34 1065.19 52. +-103,89 X 
1137.29 1137.21 68. .t- 93.05 X 
1243.59 1243.63 47. t- 7.7.19 7: 
1367.43 1367.59 659 + .t.- 10.34 X z 
I 432.58 1432.00 68. t- 42.5'8 X 
1475.88 1426.14 64.  t- 20.62 X 
1730.28 1730.77 5 2 .  t- 87.73 X 
1758.38 1758.89 33. t- 69.73 X 
1890.59 1891.20 40. +- 44.86 X 
1941 -72 1942.38 54. +- 35.21 X ........~............................*...,.*..............., * 



RUN GFIMtlA 
REGION: H2 
DE'JECTOR: 1 
:B OF SIGMA UNITS: 1 
# OF SHOOTHS: 1 
ANALYZE MULTIPLETS? NO 
LISTING DEVICE: TTY 

_.. 

GCIMMA SPECTRLiGRRPHIC: ANALYSIS 

CHANNEL ENERGY AREA 

113.53 112.20 34. ,I- 51.34 x 
144.90 143.61 32. +- 71-73 X 
247.35 246*20 e 29. +- 78.53 x 
459 04 458.17 . ?.SbL 43. t- 80.22 X 
703.51 702.95 7.7cd 270. .I- 20.76 X ......*. ~ . . . . . . . ~ . . . . . . ~ ~ ~ ~ . ~ . ~ ~ ~ ~ ~ ~ . . . ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ . . . . * . ~ ~ .  * 



- 3  c,’ ) 
r ’, 1 q 2 Y ) 0  

--... . . . . .. 



*CONTROL ' A 1 3 A A "  

*RUN GAMHA 
REGION: H1 
DE'TEC'TOR; 1 * O F  SIGHA Ui4ITS: :l 
4l O F  SMWJTHS: 1 

I-IS'TIFiCi DEVICE: TTY 
ANAL..YZFr HUI ... TIPLETS? N G , C \ P ,  

................................ 
GAMMA SFECTROGRA 

CHANNEL E N E R G Y  

36.88 
40.41 
56 26 
122.86 
300.26 

478.12 
511.25 
657.3Y 
680.49 
685.05 
744.10 
792.86 
810.85 
846.46 
864.21 
935.49 
983.26 
1038.13 
1057.63 
11  74.41 
1192.17 
1237.46 
1272.07 
1 433.15 
1460.53 
1.497.23 

343.98 

36 + 09 
39 62 

122.1s 
299.73 
343.50 
477.79 
510.96 
657 27 
680.40 
684 + 97 
744.09 
792.90 
8 J. 0 92 
846 58 

935.72 
983.55 

1058.02 
1174.96 
1192.74 
1238.10 
12?2.76 
1434 + 08 
14hl.4Y 
1498.25 

5s. 40 

a44.35 

1038.50 

. . . . . . .  .- 

A R E A  

1950. .t- 17.31 X 

1364. +- 35.14 X -57cu 

3464. t- y . a i  x 
501. t- 93.03 X 

440 
343. 

24267. 
982. 
138. 
106. 
87 
244. 
69. 
585. 
146. 
54. 
200. 
69 
46 
41. 
60 s 
41. 
56. 
42. 
187. 
73. 
18. 

J t- 93.19 X +- 76.39 X +- 1.83 X - 7 g c  
t- 13.35 X +- 54.48 x 
1.- 67.54 X / 
t- 85.34 X ' 1  

____c szrq r( +- 35-76 X +- 82.82 Y. 7 t- 14.82 X 

t- 80.84 r +- 34.28 X -'-'Wyn 
t- 70.80 X 

$- 92.25 x 
.t- 58.76 X +- 92.25 X 
t-103.98 X 

.t- 51.5Y z - W D  

t- 98.67 x 

.t.- 2 7 .  as x 
$- 38.83 x ............................................................ * 



RUN GAMMA 
REGION: HZ 
DETECTOR: 1 
# OF SIGMA UNITS:  1 
9 OF SMOOTHS: 1 
ANAL.YZE MULTIPLETS? Ni) 
L I S T I N G  DEVICE: TTY 

.......... t . . . . . l . . . * . . . , . . ~ ~ , . . , , ~ , . . , , , , . . ~ , . , . . . ~ . . ~ ~ . . . ~  

GAMMA SPECTROGRAPHIC ANALYSIS 

..*.....................,.....,.*,*.......**................ * 



(. '3i) 

. ... 



. . .  
. . . . __ __.,. .. . 

. .  

I>ETECT(jR: I 
t 1 W  S I G W A  UNITS: 1 
:C OF SWOOTHS: 1 
ANALYZE FIIlL.TSFL.ETSY NO -- 
L I S T I N G  DEVICE: 'TTY 

. . . . . e .  e . ; . .  ........... ..... ...... I . . .  

-- - 

GAMHta SF'ECTR0GKAF'tij:C A N N Y S T S  

CI.WlNNEL ENERGY 

36.87 35.34 
68 s 32 66.82 
77.62 76.14 
99 I67 98.22 
171.33 169.96 
103.66 182.29 

295.43 294.19 
303.93 302.71 
395.71 394 * 59 
416.13 415.#3 
44:l. . 65 440.57 

476.70 
511.13 510.14 
543 00 542.04 
661 -75, 66G 92 
855 42 ss4.99 
7 8 3 , 7 5  9f?3,25 

~10HU.8TJ  'I 000 5.3 
j, . .>r ..J 1 '1 :y .. 2 j 

27Y 63 278. Sa 

.~ -,. .~ .; 

.,.*... 1 . . . ~ * . . . . . 1 . , ~ . ~ ~ , * ~ ~ , ~ ~  * , , .. 

268 
333. 
345. 
113. 
112. 
179. 

1 >?42 * 
7 4  

70, 
45. 
64. 
847. 

0 7 .  
37. 
*to. 
L ':$ 
2'7. 

70 

... _.. 

L ;. . 
.'G. 
I...." 

6. I * . . . . +  

AREA 

t- 35.32 x / t-- 58.20 x 
t- 47.82 X ' 
t-102.17 X 
t- 94.44 x 
t- 53.96 X 

+- 97.87 X 
t- 86.34 %. 

62.11 X 
.t-lG5.32 x 

67.60 X 
t- 7.62 X -764 ,  
4.- rr 33.69 X 
.t- 73.73 x 

.+- 5i).e€I i: 
$- 7y,().g >; 
+ .... iG . . % .  " 

t- 8.37 x -Zo3k5? 

t- 78.17 x 

b9.90 .-, /. 
+ 1 + . + . + , . . 1 . . , .  





CI-IANNEL. ENER ti Y AREA 

3s. 64  37.1.2 
63 4 1.3 61.64 
93.26 9 1 . 8 0  

375. El4 374.70 
-234. 44 433.30 
5OY. 35 500 35 
635.27 634.41 

659 , t','3 66O.47 
684.66 634.05 
709 f 00 700.2z 

074.44 g7:; ~ cy; 
907. bEi 907.11 
987.45 986 .?6 
1134.56 1134.22 
1 1 80 + riro 1.186.3 1. 
1331.37 1331.23 
1374.20 1374.10 
:1458.'93 1458.91 

I............~.t......,,,~,,+,,~~*,., 

). 

Y1. .+- 80.5i) % 
71. t-112.17 % 
Y1. t- 46.30 % 
48. .+- 88.86 % 
4 9 .  t- 73.65 % 
56.  t- 64.957 X 
a0. t- 62.10 X 
34. . I -  97 & . , l  "' y. 
23. t- 78.75  X 
2 7 .  t- 52.3Y x 
1 Y .  t- 6 9 . 9 0  X 
40. t- 26.09 y. 

21. .I.- 36.01 X 
18, t- 38.W x 
13. i- 45.7.4 Z 
16. .I-- 41.25 X 
39, i-- 56.93 2: 

.- 

1 9 .  i- 3 7 . m  x 

.t+..,....*.ll.l.f..+* 



L.AMPF UAlER SAMPLE X O  2 TAtiEN 
G E ( L I )  COUNTED 6/27/78 1226 

5 cn 
1000 SEC CT TIME 

I 

1 *HUN AGAM\MAGA\GAMMA 
REG I ON : t4:L 
UETEC'TOR: 1 

:It OF SMOOTHS: 1 
ANALYZE HULTIPLETS'? 1.10 
LIS 'T ING DEVICE: T'TY 

:& OF S I G M ~  u N I ' r s :  1 

.. . 
. . . . . . . * . . . , . . . . . I . . . . * . . . . . . . , . .  

CHANNEL 

36.69 
59.31 

151.32 
180,lY 

122.93 

365.Y2 
478 23 
5 1 1 . 4 ~  
560.3 1 

711.92 
744.28 

810.83 
846 + 89 
916.12 
934.34 

1 0 1 4.22 
1.0 19. Y 2  
1095.57 
1 1 00.32 
1 1.20.20 
1220.29 
1238.52 
1333.56 

1432.93 
1535.73 
1574.43 

618.32 

776.8% 

1367.87 

1668.23 
l680*20 
1696.49 

- - - - - - -  ____ - ........... ..,. e . . .  b * . T . . . - .  

GAMMA SPECTROGRAF'HIC ANALYSIS 

ENERGY 

35.89 
58.54 

122.22 
150.64 
179.54 
365.47 
477 90 
511.1.9 
560.07 

711.86 
744.26 
776.90 ' 

810.90 
847.00 
916.32 
934.57 

1 0 1 4 + 50  
1020.26 
1096 . 0 1 
i i oc e '76 
1120.68 
1220.90 
1239.16 
1334.34 
1.368.70 
1433. E15 

1575.57 
1669 .SI 
1.681.50 
1697.82 

610.15 

1536. a3 

6729, 
6972 
1615. 
915. 
730. 

1643. 
26702. 

5057. 
240 * 
261. 
1 Y 1 ,  
744. 
188, 
784, 
275. 
184. 
856 
229 
1 l ? S .  
220. 
i V A .  
270. 
31.8. 
164. 
233. 

5464 
404. 

a7.  
80. 
84 
97 
91 

A R E A  

J 
t- 8 .80  X 
t- 13.73 X 
t- 44.Y6 X d5'c0 
t- 73.80 X 

.t- 6.77 X 

.t-104.26 Z 
t- Y 1 . 1 1  x 
t-109.88 X 
t- 30.87 X --YHr\ 1/ 

L/ 

I/ 
t-111.05 X 
t- 27.90 Z - n L O  
t- 74.98 X-W 
t - io6.3~1 x v 
t- 26.68 X 5 r  Yl r\ 

.I.- m . y a  x 

t- 87.07 X 
t- 89.79 x 

t- 42.07 X 
t- 4.90 X --'Ivhk .I 
t- 12.70 X 

YS.01 X 
t - i O 3 . 1 8  Z 
t- 95.12 i! 

Y p.7 ; 

t- 77.05 'il 
t- 81.67 X 

- . -. -. -, 



c 
a 

CI.. Ass 

ASS VO4.15-RT 
MAR-76 

'F 

GAMM4 SPECTROGRAPHIC IiNfiL..YSl'S 

CHANNEL ENEKEY A R E A  
I 







. . . . . .  
--_ - 

................................... 
GAM HA SP Ec'r RO f i r w  ti I c AN A I.. Y s I s 

CHANNEL ENERGY AREA 

35.30 34. sa 134. t- 59.02 % 
103.81 1.03.00 130. t- Y0.96 X 
2ia.m 218.20 107. t- 80.81 % 
387.8Y 3E17,46 65. t- 81.63 X 

610.21 42.  t- 7 5 . 0 6  % 
655.97  655. a5 z; 1 t- 68.36 X 
610.39 

671 + 87 671.77 53, +- 45.60 X 
:L 0 1 0.94 1011. .27 29. +- 58.73 z 
:I 075 + 6Y 1070.11 13. t- 33.69 X 
1139.42 1.1 39 9 2 21. t- 36.Gl % 
:1457.64 145a.60 6 0 .  +- 32.41 X 

393.19 392.77 61. t- 89.44 x 

............................................................ * 



DEi'I'E.:C:'TOR: 1 
:F OF:' SIfiHA LINITS: 1 
:ib OF SMOOTHS: 1 
&NAI LYZE MUL'Tl'FI-ETS? NO 
LISTING DEVICE: TTY 

. I . . . .  t..,,...............ll.....tl..*.*,....~...~~*.*.....*.... 

GAHMh SPECTROGRAPHIC ANAL.YSIS 

Ct.ldNN[X ENEKGY AREA 

36.94 36.14 1401. +- 19.52 X ' 
1.76.2 1 175.55 468. t- 91.59 X 
284.14 203. e0 . . 445. +- 76.38 x 

t- 2.42 X 47a,07 477.75 
511 ~ 5 8  511.2.Y 445,  t- 10.39 x 
775.18 775.20 41. t- 03.90 X 
814.12 014.19 47. +- 73.79 x 
1014.62 1014.95 37. +- 04.61 X 
1.346.89 1367 72 144. t- 36.70 X 
1459 .06 1460.02 6cI. t- 30.13. X 
1 992 36 1 9 94.1 7 17. +- 40.02 Y. 
2 020 3 1 2022.17 15, t- 42.60 X 

l'i'455, 

....,......................*..*,..,*.~.*.,.........~..*~,~.. * 





HUN GAMMA 
REGION: H I  
XIETEC'TOR: 1 

:C OF SMOOTHS: :L 

L I S T I N G  DEIUICE: TTY 

OF SIGMA UNITS: 1 

ANALYZE MULTIPLETS? NO 

......................................................... 

GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 

40 + 83 40.01 136. t-108.33 X 
68.25 67 + 43 4489. +- 4.86 X 
77.73 76.91 2430. 7.39 X 

144.80 143.97 137. +- 75.20 X 
190.43 109.59 76. t-105.31 X .  
261 .Y2 261.07 6 3 ,  .+-107+82 X 
270.93 270. oa 68 .  +- 92.64 X 
279.32 278.46 2933. +- 3.49 3: 
312.80 311.94 46. +-109.80 X 
328 57 327 70 43. t-117.27 X 
177.53 476.63 691. t- 8.13  X 
510.62 '509.72 126, +- 33.16 X 
645.84 644.90 133. t- 24.20 X 
661 43 ti60.48 48, +- 63.85  X 
724.02 723 I oti 21, i- 92.49 x 
743 .62 742.65 35. +- 54.57 X 
779.39 77a.41 20. .I-- 70.35 x . 
910.Y1 909 n9 19. t- 81.93 X 
1119.50 1 1 1 8 40 27. ,I- 47.72 X 
1237.54 1236.40 16. t- 72.28 X 
1310.81 1309 65 31. .I- 29.63 X 
1459.85 1458 + 62 53. +- 39.10 x 

1763.32 1761.75 16. +- 41.25 X 
1706. SO 1'705.15 11 .  +- 49.75 z ,  

.............. I . . . . . . . . . . * . . . . . I . . . . , . , . . . . . . . . , . . . . . . . . . . . . . . . .  * 



t l i l i U t i  4: V:KILIN 
RTIJN MANDUB 

4 ILLEGAL EXPRESSION OR UNDEFINED NAME 

* 

,- 

RUN nANnuB 

REGION: H I  

INTENSIFY MULT 1PL.ET I ti I T  CR 
NUMBER OF PEAKS: 2 
FW.1M: R 
TYPE CHANNEL LOCATIONS OF PEAKS 
I T A K  1: hB 
PEAK 2 :  70 
'TURN i lFF  ClJRSOHr KIT CR 

CHANNEL. RREA 

48 64 4 8 7 3 .  6.38 x 
77.79 3115. -I.- 6 . 8 4  il 

REF'EAT? YES 

IN'TIiNSIFY MULTIPLETI  H I T  CR 
NUMRER nF PEAKS: 2 
FW.l t i :  6 
'TYPE CI-IRNNEI.. LOCATIONS OF PEAKS 
I D E M  1: 68 
PEAK 2 :  78 
TlJRN OFF ClJRSUlir H I T  CR 

CHANNEL AREA 

68.66 4 8 6 7 .  t- 6.38 X 
77.79 3121. t- 6 . 8 4  Y. 

REPEAT? NO 

* 





Reviewedkab C W d  
Publicly Releasable 

CONTROL " A1301C.4 ' 
$CONTROL 'A13Afi' 

$L.AMF'[:F FE-3 S'TfiCIC OF 6/26- 
Ob00 TO 0835~ GEL-Ir 1 [:MY 1 

DE'TECTOR: 1 

3 OF SMOOTHS: 1 
ANALYZE MULTIPLETS? NO 

# OF SIGMA w r r s :  . I 

i . . x r m G  DEVICE: TTY 

........................... 

- 
' I  

.... @%Oo 
(2LW.l ............................ 

l3AMMh SPECTROGRAPHIC; ANALYSIS 

CHANNEL ENERGY ARE& 

35.64 . 34.11 685. +- 24.30 X ~ &f, 
67.50 66.01 4409. +- 8.16 X WTi 
76.97 75.48 1909, +- 16.74 X A 
124.47 123.04 270. +- 80.66 X 
144.10 142.69 232. +- 59.41 X 
278.55 277.30 2509. +- 5.65 X - 
476 78 475.75 593. +- 13.76 X - 
509 a95 508.95 144. +- 37.36 X 
540.02 sm.at l  45. +- 67.36 X 
645.20 644.35 60. t- 85.67 X 
659 22 658 39 47. +- 81.16 x 
a72.33 a7i.n 28. +- 76.53 ,Y 
981 t 87 981 e38 37. +- 67.92 X 
1240.38 1240.15 18. +- 73.14 X 
1458.76 1458.74 34.  +- 73.44 X ............................................................. * 



Reviewed/Lab Counsel 
Put)!icIy Releasabie .+ z/c=- 



Revie\NedRab Counsd 

CONTROL. ' hOOKA ' 
! 

*cuNrRnL . A ~ ~ A A "  ! 

*LAfiPF FE-16 STACK OF 6 / 2 6 - 7 / 5 / i  
0600 TI1 0830~ GELIF 1 CMF 1 KEU/ 
.L K SEC CT T I M E Y  C T  START AT 110 
7/11/7CJ. c 

DETECTOR: 1 

i OF SHOOTHS: 1 
ANALYZE MULTIPLETS? NO 
LISTING YEVICE: TTY 

I OF' SIGMA uNI'rs: 1 

..,........................*,.......*..*,......,.~,.~.....~,,, 
GFlMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY AREA 



*LAPIFF xo-2 WATER OF 7/4 / i~tv  i d  
TAKEN 0890 7/4/7/81 G E L I Y  1 lid 
5 CM IIIS'I'ANCE, 1 K SEC CT TIME.'  

-. 

i 

! 

! 

_-- I. 

:P. OF CiMOOTHS: 1 _, 

ANALYZE MULTIPLETS? NO 
L.XSTING DEVICE: TTY 

@%&7 ............................................................ 1"pp.) 
CAMMA SPECTROGRAPHIC ANALYSIS 

CHGINNEL. ENERGY AREA 

397. +- 57.74 x ... 401. +- 78.19 Z 

198.74 197 .sa 275.  +- 90.27 X 

271 e59 270 4% 310. +- 72.36 X 
304.25 303.19 206.  .1..-109*12 X 

3-5 90 35 59 
64.43 63.14 

136.63 135.40 . 340. C- 71.47 Z 

242.13 241 00  264. +- 81.54 X 

478.20 477.26 3793. +- 5.76 i: - 'r7C 
511.48 510.56 m a .  .+-- 11.20 x 
741.49 740.73 99. +- 57.67 x 
aoy.56 a m ,  a4 84. +- 76.91 x 

1,033 50 1032.09 39. +- 99.54 x 
~ 1 . 9 1  841.20 102. +- 46.51 X 

1121.78 1121.22 7 2 .  +- 59.34 x 
1399.11 1399.66 26 .  '+- 32.36 X 
1434.06 1433.62 37. t.- 68.58 i! 
173'?.06 1739.68 17. +- 40.02 y. ...+ I . . . . . . . . . . , . . . . . . . . . . . ~ . . . . , , * * , ~ , . . , . . . . . , . . . . . . . ~ . . . . .  

8 





DElEC'rOR: :I. 
i t  OF SICiMA IIFiITS: 1 
4l 111- SMUOTHS: :i 
ANALYZE MUI..TIPILE'TS? 1.111 
L I S T I N G  DEVICE: TTY 

............................................................ 
GAMMA SPECTROGRAPHIC ANRLYS1'S 

CHANNEL ENERGY AREA 

72.68 71.40 12Y. t- 93.77 x 
313.82 312.75 104. 4- 73.34 X 

9 5 .  t- 80.08 X 329.61. 
342.54 34% *49  92. t- 80.69 X 
401.69 400.69 66. t- 89.22 X 
970.32 969.69 34. t- 55.41 X 

1021.24 1020.63 32. t- 29.17 X 
1273.70 1273.20 21. t- 36.01 X 
1460.44 1 460 . 0 1 56. t- 47.10 X 

328 55 

............................................................ * 



Ftl.)N (3AtiMA 
REGION: 1-11 
DETECTCIR: 1 + O F  S I G M A  UNI'I'S: 1 
P O F  SMOOTHS: 1 
ANALYZE MLJLTIFLETS? NTJ 
L I S T I N G  I)EUICE: TTY 

............................................................ 
GAMMA SPECTROGRAPHIC ANALYSIS 

CHANNEL ENERGY ARE4 

36.74 36.57 98. +- 50.93 X 
188.25 188.00 48. .t- 96.52 X 
478.8s 178.52 47. +- 64.06 X 
662.07 661.75 39. +- 71.10 X 
769.56 769 24 28. t- 58.78 X 
834 98 834 + 68 '18. +- 65-19 X 
845.00 844.70 31. +- 29.63  X 
91.0.6Y 910.41 21. +- 58-07 Z 
939.40 939.12 11. +- 49.75 X 

1276.38 1x76 27 15. '4.- 76.21 X 
1459.69 1459.71 68. +- 20.01 Z ............................................................ * 



nISTANCEv 11.0 CCr C'T START AT 6 
7/7/ 78 

................................................................. 

GAMtIA SPECTROGRAPHIC ANALYSIS 

CHANNEi ENERGY f i R E R  

75.13 74.93 77. t- 92.82 x 
101.73 101.52 7 5 .  t- 98.75 x 
170.78 170.54 72. t- 98.82 x 
211.47 211.21. 7 8 .  t- 82.15 x 
262 35 262.07 46. t-.ioa.ai x 
553.23 552.90 27. t- 69.65 5: 
661.61 6b1.29 31. .I- 75 .95  x 
1.052.67 1052.43 1.8. .I.- 65 .69  X 
.L 2 76 00  1275.09 13. .+- 45.76 x 
1459.59 1959.61 54. ,+- 20.76 x 
1.763.4 1 1763.73 15. +- 42.60 Y. 

110.94 110.73 6 5 .  t-117.39 X 

185.74 185.50 6 6 .  +-103.70 X 

. 1 . . . . . . . 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . ~ . . . ~ ~ ~ ~ , * , * , , , *  * 



.*...,...*. t..,...~........................~~.....,....~~...~..... 

GAHMA SPEC'TROGRAIWIC ANALYSIS 

CHANNEL. ENERGY AREA 

35.85 35 68 133. t- 36.13 X 
149.83 149 . 6 O  104. t- 66.70 X 
299.79 29Y.51 48. t- 94.9s X 
312.96 312.67 41. .t-106.74 X . 
510.69 510.37 38. ,t- 8 9 - 0 5  X 
586.50 586.17 32. t- 68.21 X 
681.37 681.05 20. t- 00.97 x 
872.00 871.71 25.  .t- 33.00 x 
919.97 91V.49 14. t- 44.10 X 

1247,07 1247.74 11. t- 49.75 x 
934 56 934.20 18. t- 65.65' j !  

1.458 95  1458+97 48. t- 37.58 X 
*.. ~.........................,..~...~.......*.,.,....~.,,.*.,, * 



_. . " 

iL.- 



....... - . 1.  . .  - .  .... < .  . .  
. .  . .  . .  .. .. v- . .  

. .  . . . . .  
LC.r;--+ 

. '  ' . ,Date: .-I. 

. . . .  AI?pAA FACTOX ID: 

. .  Yidebeta # 

. Meekly Stacks, * /  / ,/ f /..'.. ... ALkU Source ID: 
. .  .. 

.. 
._ . .  *_. .' . m. 

- 

. .  
.. 

< [nqs # Sample IO - .. .. . . . .  - . .  _ A .  
. Blank 

.. 
. .  . .  Standard 

324 Intake 
324 Exhaust 

. .  
. .  

_ .  .. 
. -  

. .  . .  
.. ' . .  

. . . . . .  . : . .  
. .  . . i  

. . .  
.... . . .  a .  

. .  
. .  

. .: ' 

. . .  
. .  

. . . .  . I .  . .;.. 

. . _ .  . 
. .  .. ' .. .. . .  

. 513 SR 

. 5 - East 
530 Main 
530, 530 & 531 

. .  . .  - 
.. . .  . _  . -. .- 150 

>. 
. . .  . .  

. . .  . .  
7 3  -. . . I  .: 

. .  . . .  . .  
. . . . . .  .. 

. .  

. . . . .  . .  
. .  

. .  
. . . . .  . . .  

. 5 - West . .' . 
. . . . . .  ... :'. . . .  . .  .. . .  .._ . . . : .  . 

. .  
.. 

. .  . .  
- .  . \ .  

. .  
413 Main 
*401 Process 
4 : West 
3 - East 
313 Main 

3 - #est 
2 - East 

I. 2 - West 

. .. . .  . . .  - . . .  . I.. . . . . . .  . . . .  . -  
. .  

.. . .  . .  . . .  . . .  
. .  . .  

. .  -. - . * .  . . . .  
. . . . . . .  

'. 313 Inc . .  . 
.I. : 

' .  \ . .  
- .  .. . .  '- . 

. . .  . .  
1. bin Vault . .  

. . . .  . 
'c ..- . . 

. .  - . . . .  
. - _  . .  . .  ... _. . . .  .. . . 

.~ 
.. .:..- .!. 

. .  ~. 

. .  Count for Alpha & '401-w. for BETA 
. .  

c 

. .  . .  

. 

. .  . .  . 
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INTEROFFICE ROUTING SLIP 

LOS ALAMOS SCIENTIFIC LABORATORY 

Void Mail Stop and initial before rc-rouhg 
: I 

I 

& TELEPHONE .% 

0 Action Required 0 Per Your Request 0 SeeMe ' 0 Note, Initial and Return 

0 Prepare Reply 0 Signature 0 For Approval 0 CDmment 0 For Your Information 

' Comments 

' I  

t 
I 
I 
! 

. .  

> 

Form 770 

. . .:. . . .  . .  . . .  . 

Stock NO. ST.2680 

I .  

..: . 

. .  

. .  

.. 

. .  

. .. . 

. I  

.. . .,: . 

. ?  ..- 
, ,  

..! 

, .  
. .  

.. 
. I  

;, , 
. .  

, .  

i .  ... . 
,.. . 
.I .i. ... 
..i 
I. 

.. 
i. , -  .. . 
..:A 

. .  

! 

. .  



H - 1  DP WEST V I  DERET4 4 I' 1/3/78 

F I R S T  COUNT ON STACK F I L T E R S  RUN 12/23/77 THRU 12/30/77 

COUNTED FOR I MIN. EA. 

ALPHCa SOURCE ID: 10.560 4LPHA 154CTOR 9-94 

ALPH4 COUNT: 

318.01 

3 16-03 

318.05 

3 IR.07 

31R.09 

'31R.11 

3 1 R .  13 

318 .15  

318.17 

318.19 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

000000 0001.00 00.0 

000175 nooi.oo 80.0 

oonooi OOOI.OO 00.0 

000000 0001.00 00.0 

OOODOI oo01.00 00.0 

OOOOII ooni.00 00.0 

n m o o i  oo01.00 n0.o 

000647 nooi.00 10.0 

ononoo O O O I . ~  00.0 

000002 0001.00 00.0 

31R.02 

318.04 

318.06 

31R.08 

RIR.10 

3IR.I!? 

3 1 R . 1 4  

31R.16 

31R-I8 

DIR.80 

003668 0001.00 0 5 . 0  

nooooi ooni.oo 00.0 

000000 0001.00 00.0 

oooooo nooi.oo 00.0 

000000 0001.00 00.0 

0 0 0 0 ~ 1  ooni.00 n0.o 

orJonon ooni.00 00.0 

000049 0001.00 00.0 

nooooi ooo .oo 00.0 

000007 000 -00 00.0 

BETA SOURTE I D :  8250 RET4 FIXTOR 1.97 
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Blank 
Standard 
324 Intake 
324 Exhaust 

. 5 l 3 S R  
- 150 . .  

5 - East 
530 Main 
530, 530 & 531 
5 - West 

413 Main 
*401 Process 
4 - West 
3 - East 
313 Main 
313 Inc 
3 - tiest 
2 - East" 
2 - West 
kin Vault 

.. 

. .  

. .. . 

*Count f o r  Alpha & bOl.-W. for BETA 
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' .. 

. .  

.. 
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324 Intake 
324 Exhaust 

. 513 SR 

. '5 - East 
530 Main 

_. ,-. .- 350 

' 530, 530 & 531 
. 5 - Nest . - .  

413 Main 
*401 Process 
4 West ' 

. 313 Main. 

. 313 Inc . 3 - \lest 

. 3 - East 

. .  

I. 2 - East 
1. 2 - West 
1. bi;l Vault 

. .  

. .  . .  
... . _. . . .  

. .  . .  . 
. .  

. . .  . .  
. .  . .  .. . 

-. . '  -. . .  
. .  . .  

. .  . .  

' I  . .  . .  

. . .  
. .. . .  . 

_. . .  . :..- :. . . . 
. .  

Count for Alpha & 401-W. for BETA . .  
c 

. .  
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. .  

. .  
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. .  .. . 
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- . -  . . .  ....... 
- ' .  I 

,r..... s. . .  ~. ..... 
DP West 

YIdebeta f 
... . .  . . ' .  Date: L,f/6/7! b L c i ?  

'?. I 

I . .  ALPHA Source ID: . . I  - Meekly Stacks. / / b  1 .. -,/ / 1/3/78 . .  
FACMR ID: - .. . .  .. 

/68 IIRB. ... j d d  . . /m,ii!/t/me 
. 

i 
. .  

- . .. 
' . .  .. 

inqs c Sample ID 
. .  & .  ' .  . Blank . .  

. .  . .  . .  . .  . . . .  .. 
standard 
324 Intake 
324 Exhaust 

.. . .  

- c  
. .  

. . .  
...... . . .  . .  
. .  ..,:-. .< 

. .  . .  
. .  ; : ' 

. .  . . . . . . . .  . .  I 
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-. - 150 ,. ... . . .  

. .  .. >. .- 
. '5 - East 

530 Main . .1 ' 

. . .  . . .  
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' 530. 530 & 531 

. . .  . . . .  ... . :. . _  . 
. . . . .  . . . . .  . _  . 

. .  
. . .  .. . .  

5 - Nest . 
. .  . .  - .  

.. - . .  -. 

413 Main . . i . .  

*401 Process 
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3 -. East 
313 Main 

3 - Hest 
I. ' 2 - East 
1. 2 - West . .  
1. mi; Vault 

. . .  . 1 : .  - .. 
... . .  _ .  . .  

. . .  
. .  . 

. . .  .. ' 
-.. - 

. . . .  . .  
. .  . 313 Inc 

-' . . . -  . .  
. .  . .  

. . .  
. . .  . I  

. .  

.. 

. . .  . :... :. . .. .. . . 
. .  

Count for Alpha & ,401-W. for . .  
I 

. .  

. .  . .  
. .  . \  . .  . . .  . 
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AIR BORNE CONTA 
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A I R  BORNE COhT.AMINATION TEST 

AREA pUES!P ' 





4./ AIR BORNE CO 



AIR BORNE-CO 



AIR BORNE CONTAMINATION TEST 

I t I I 











-3 I - - - -  
C.L.  &..- ,.,. I V Y . . L .  ...... -..- .-_. 

j , x ~ A  TA- 21- D P - 



COUNT T I = .  
TIME 

LOCATION BEGIN. END (I& MS/m Ms d/m 

I 

d/m/MS REM 

I I I I 

/ lwl79  DATE //.3//77 

I 

@b 





I 
I 
I 

I 
I 

1 I 

~ 

I I 

I 





_.- .-_.. AIR BORNE CONTAMINATION TEST 



I -  

.. 

$57 
A I R  BORNE COhTAhllNA'lIVN 'it51 . 



AIR BORNE CONTAMINATION TEST 





i .-.. AIR BORNE CONTAMINATION TEST 







.AIR ,BORNE CONTAMINATION TEST 





. .  





H - l  DP W E S I  WIDEBElP X:! I /  13/78 

S E C C l N D  C O U N l S  O N  S T P C K  F I L ’ I E R S  R U N  12/36/77 T H P U  1/6/7R C O U N T F D  FOR I E  IO 

‘ M I N .  F P C H .  

P L P H P  SOURCF:  I D :  l?r37GI A L P H A  F A C T @ R  2 . R 3  

P L P H A  C O U N l :  

E l  R L P N Y  fi2 P F l P  S O i l R C F  

P E l b  c0Lj”l: 



H - 1  DP WEST WID59ETA #I '  1/2/78 

F I E S T  COUNT O N  STACK FILYERS R U N  12/23/77 THRU 18/30/77 

COUNTED FOR I MIN. EA. 

ALPHA SOURCE ID? 10.560 4LPHA R4CTOR 2-94  

~ L P H ~  COUNT: 

R 18-01 

318.03 

3 1 8 - 0 5  

31Rm.07 

3 IR.09 

3 1 R . 1 1  

31R.13 

3 1 R . 1 5  

31fl.17 

3l f l .19 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

000000 0001.00 00.0 

000175 0001.00 20.0 

000001 0001.00 00.0 

000000 0001.00 00.0 

ooonoi ooot.no 00.0 

000011 0001.00 00.0 

OODOOI oo01.00 no.0 

000647 noni.00 10.0 

oonnoo oooi.on no.0 

0 0 0 O O 2  0001.00 00.0 

n o n m  0001 .on 05.0 

nonooi OOOI.OO 00.0 

000000 0001.00 00.0 

oooooo nooi.no 00.0 

000000 0001.00 00.0 

onnnno oooi.on 00.0 

000000 0001.00 00.0 

000049 0001.00 00.0 

nnoooi oo01.00 00 .0  

000007 0001.00 00.0 

RETA SO'JSCF: I D :  R250 3 E T 4  F4CTOR 1.97 
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322.03 53-33  5 5 l h l 5  5 D l O . c ) J '  C 7 . D  

322.05 53.39 5 0 5 0 0 Y  0 0 1 0 . U U  0S.J 

322'.07 0 9 - 3 9  O1l8052 G i I l i j . 3 0  U 0 . b  

322.53 3 3 - 3 9  i i G J 0 O C :  irDlJ.iid JG.0 

322.11 09.3') 050121 5 D 1 0 . 0 0  2 0 . 0  

322.13 '04 .39  5 5 0 5 0 3  011'10.00 3 0 . 0  

322.15 D3.39 0 0 5 9 4 7  G i I l G - d C  33.3 

322.1'1 09.3Y 0 5 0 0 5 3  0 0 1 0 m i i J  05.3 

322.19 li4.35 JililGll 05lO-ilJ GJ.0 

d s-7 '; 

. .  . .  . . -  - .  . 





AIR BORNE CONTAMINATION TEST 



AIR BORNE CONTAMINATION TEST . .  
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. .  
DATE / /U/9 
COUNT TIME 

/ //7 /7? TIME 

)CATION BEGIN END HRS MS/m M3 d/m 

- -  .O 57 0 
s7 - - I I - I 

d/m/M3 REMARKS 

l--4--i I I .  l----i I 

I I 

- 1 1  l-----i I 

I 

- 1  I I I I 

I' I I c--------l I 



AIR BORNE 

.r 

. .  









AIR BORNE 
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AIR BORNE CONTAMINATION TEST 





AIR BORNE CONTAMINATION TEST 





SOLUTION SAMPLE 
. .  

DP SITE - 

INSTRUMENT 

I I I I 

E- 

I 2.22 x 106 I I I 03cC/1 iter I 
I 2.22 x lo6 I 
2.22 x 106 
2.22 x lo6 

1 oJCc/1 t ter 
1 O ~ C C / I  iter 

I 2.22 x lo6 I 
2.22 x lo6 1 03,,/1 iter 



SOLUTION SAMPLE 

(200) 

(200) 

- 2.22 x 106 

2.22 x 106 

1 o3,C/1 iter 

1 0 ~ ~ ~ / 1  iter 



SOLUTION SAMPLE 

~ 

( 200 1 

(200) 

. _.. ... np SITE 1 : 1 . 

uci 
INSTRUMENT per I 

d/m for 5cc X (200) = per liter i 2.22 X lo6 = per liter + 10 cc/liter =or (1 
3 . EFF. d/m uci 

LOCATION DATE CPM- X ' .FACTOR 
Dk9d 

2.22 x lo6 1 0 ~ ~ ~ / 1  iter 

2.22 x lo6 1 oJCc/1 iter 

(200) I I 2.22 x lo6 I 

(200 1 
(200) 

~ ~ ~ c c / l i t e r  (200) 2.22 x lo6 

(200 1 2.22 x lo6 1 0 ~ ~ ~ / 1  iter 
- 

2.22 x 106 
2.22 x lo6 

1 0 ~ ~ ~ / 1  iter 

1 03,,/1 iter 

(200) I 

(200) 

I 2.22 x lo6 I 

2.22 x lo6 1 $cc/l i ter 

(200) I I 2.22 x lo6 I I 103cc/1 i ter 1 

(200) I I 2.22 x lo6 I 



SOLUTION SAMPLE 

(200) 

(200) 

( 200 1 

(200) 

(200) 

(2001 

(200) 

(200) 

(2001 

(200) 

(200) 

U 
. CFM- '7 INSTRUMENT pe 

3 EFF. d/m uci 
LOCATION . DATE .BKG& X FACTOR - d/m for  5cc X (200) = per l i t e r  i 2.22 X I O 6  = per l i t e r  10 cc / l i t er  =Or 

2.22 x lo6 I O ~ ~ ~ / I  i t er  

10 3 cc / l i t er  2.22 x 106 

2.22 x lo6 . 1 0 ~ ~ ~ 1 1  t ter 

2.22 x 106 1 o ~ ~ ~ / I  i ter 

2.22 x lo6 1 03ccil i ter  

2.22 x 106 i t er  

2.22 x 106 1 0 ~ ~ ~ / 1  i ter  

2.22 x 106 10 cc/; i ter  

2.22 x 106 1 O ~ W I  i ter  

2.22 x lo6 1 o3Cc /1  i ter  

2.22 x 106 1 0 ~ ~ ~ / 1  i t er  

3 



Q 

LOCATION 

. .  

SOLUTION SAMPLE 

uci 
per I 

DATE CPM X FACTOR = d/m for 5cc X (200) per l i t e r  i 2.22 X lo6 = per l l t e r  10 cc / l i ter  =Or (1 
3 uci 

INSTRUMENT 
EFF. d/m 

_ . . .  DP SITE . ,  

(200) 

(200) 

(200) 

(200) 

(200) 

(200) 

COUNTED BY: 

2.22 x 106 . 1 03,,/1 4 ter 

2.22 x 106 1o3cc/1iter 

2.22 x 106 1 03,,/1 i t er  

2.22 x lo6 1.03cc/i i ter 

2.22 x 106 1 0 ~ ~ 1  iter 

2.22 x 106 l$cc/liter 



' I  

(200) 2.22 x 106 1 03,,/1 1 ter 

(200) 2.22 x 106 1 03,,/1 i ter  

(2001 2.22 x 106 i ter  

' (200) 2.22 x 106 1 ~ I ~ ~ ~ / I  i ter  



Dry and count 5cc liquid sample 

cpm X Instrument Efficiency Factor = d/m for 5cc 

(d/m for 5cc) X (200) = d/m per liter 

(d/m per liter) 
= uci per liter 

2.22 x 106 

ucl per liter Oivided by 1O3cc/liter = uci per cc (or m l )  

Limit for Pu 238 & 239 = 5 X l$ uci per cc 



SOLUTION' SAMPLE 

INSTRUMENT 

FACTOR 3 = d/m for 5cc X (200) = per liter + 2.22 X 10 = per liter I 10 cclliter = O r  ( 
ucc dlm 6 

' CPM X 



SOLUTION SAMPLE 

LOCATION 

OP SITE - 

uti 

DATE CPM X FACTOR d/m for 5cc X (200) = per liter I 2.22 X lo6 = per liter 10 cc/liter =or ( 
per INSTRUMENT 

3 EFF. d/m uci 

( 200 1 

(200) 

( 200 1 

2.22 x 106 

2.22 x lo6 

2.22 x 106 . 

-- 

I 

10~cc/1 iter 

1 03,,/1 iter 

1o3cc/1iter 

2.22 x 106 (200) 

(200) 2.22 x lo6 . 

I 2.22 x 106 I 
1 0 ~ ~ ~ / 1  i ter 

1 0 ~ ~ ~ / 1  iter 
- 

3 ( 200 1 2.22 x 106 10 cc/liter 

( 200 1 2.22 x 106 

(200) 2.22 x 106 

2:22 x 106. ( 200 1 

iter 

1 03,,/1 i + ter 

(200) 2.22 x 106 
(200) 2.22 x lo6 

(200) 2.22 x 106 



. 

N' 
X 

I I 



* .  

SOLUTION SAMPLE 

.OCAT I ON 

, 
uc i 
per cc 

DATE CPM X FACTOR = d/m for 5cc X (200) = per liter i 2.22 X 10 = per liter I 10 cc/liter =or (ml 

INSTRUMENT 
EFF. 3 uci d/m 6 
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LOCATION 

uc i 
INSTRUMENT per c 

DATE CPM X FACTOR = d/m for 5cc X (200) = per liter + 2.22 X lo6 per liter 10 cc/liter =or (n 3 EFF. d/m uci 

b /.rs 
3 10 cc/l i ter w 

u 
SOLUTION SAMPLE 

DP SITE 
Limit. for Pu-238 and Pu-239 = 5 X lom6 uci per cc 

35,0D 1 2.22 x lo6 

I 2.22 x lo6 ( Z O O )  - 

I 2.22 x 106 . 1 o:cc/l iter 1 
10 cc/liter + 2.22 x 10 -1 1 0 ~ ~ ~ / 1  iter I 
 IO^^^/^ iter 
1 o ~ ~ ~ / I  i ter + 2.22 x 10 

I 2.22 x 106 

(200) 10 cc/l iter ++- 
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DP S ITE 

DATE LOCATION 

uci 

CPM X FACTOR = d/m for 5cc X (200) = per liter 2.22 X 10 = per liter G 10 cc/liter =or ( 
per INSTRUMENT 

EFF. 3 uci d/m 6 

(200) 

(200) 

2.22 x 106 

2.22 x 106 

1 03cc/1 iter 

10 cc/l iter 3 





6 

LOCATION 

. .  

uc i 
per c 

= d/m for 5cc X (200) = per liter i 2.22 X lo6 per liter G 10 cc/liter =or .(n 

INSTRUMENT 

FACTOR 3 EFF. dlm uci 
DATE CPM X 

DP SITE 

(200) 

(200) 

SOLUTION SAMPLE 

L i m i t  for Pu-238 and Pu-239 = 5 X uci Der cc 

2.22 x 106 

2.22 x 106 

1 03cc/1 iter 

1 03,,/1 iter 



LOS Los Alamos Alamos.New National Mexico Laboratory 87545 memorandum 
i o  Jose Gutierrcz. H-1. HS/P229 MTE. January 28. 1983 

+\ 
FROM Tony Montoya. H-1 Health Pro. Tech UA'Ls'oP'TELEPHoNE: P229/667-6612 

SVUBOL H-1-83-1A 

SUBJECT TA-33 BUILDING 86. STACK REPORT FROM 
DECEMBER 24, 1982 to JANUARY 28. 1983 . 

TM: jr 

Cy: Dick Haltrud. WX-5. MS/J980 
Lorene Sturgess. WX-5. HS/J980 
John S. Haynie. li-1, HS/P229 
File thru Charles Banks, WX-5. MS/G780 
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J-I% 

/- 2 F- 
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memorandum Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

i o  Joe A. Cutierrez. H-1. US/P229 MIE. Uarch 1. 1983 

mw Tony 4% ontoya MAIL IITOPIIELEPWYE: P229 17-6612 

S V Y B O ~  H-I -83-1 A 

SUWECI. TA-33, BUILDING 86, STACK REPORT 

8 Total  Act iv i ty  Exhausted------------------------------ 3.21XlO rci 

Average Concentration------------3. 95x4 (r C i / m t  

24 Hour High Average Concentration--------------------8.05x10JI y ci/m 
From 0900 2/24 To 0900 2/25-83. 

TU:bv 

Cy: Dick Haltrud. W X 4 .  HSlJ980 
Lorene Sturgess .  WX-5, UWJ980 
John S. Haynie. H-1. UWP229 
Charles Banks, WX-5. US/G780 
P i l e  

- 



_ -  



. .  

. . .  _. . . .  _.. . *--...-._ . 
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2 -16 - 

z -22 

% -23 

2-ay  





Los Los Alamos Alamos.New National Mexico Laborator 8754 memorandum 
Jose A. Gutierrez. H-1, MS/P229 Apr i l  8, 1983 

;rU J 

mou. Tony Nontoya.  TA-33  HP P u o - T e c h .  :MALLTWnUEpRONE: P229/7-6785 

I*-. H-1-83- 2 A 

TA-33 BUILOING 86 STACK REPORT 
FROM FEBRUARY 25 TO APRIL 1.1983 

LM:bv 

Cy: Dick Maltrud, WX-5, MS/J980 
Lorenc Sturgess. WX-5. MS/J980 
John 5; Haynie. H-1, MS/P229.T.: ._..-.__ c: 
Charles B. Banks, WX-5. MS/G78d 
F i l e  









3-/ 

3- z- 

3 -3 

3 -4 

3-  5 
3 - 6  
3- 7 

3-8 

3 -4 



memorandum Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

TO Jose A. Cutierrez, H-1 WS/P229 Way 5. 1983 

UAlL SlOPIlELEWOIIE. P229/7-66 12 h@ 
Fnou. Tony Wontoya, 4-1 TA-33 HP Pro-Tech 

svunoL. H-1-83-4A 

SUWECT TA-33 BUILDING 86 STACK REPORT 
FROM APRIL 1 TO APRIL 29. 1983 

M:bv 

Cy: Dick Maltrud. UX-5. MWJ9RO 
Lorene Sturgess .  WX-5. MS/J9RO 
John Haynie , H-1 , MSlP229 e--. 
Charles Banks, WX-5. WS/C780 
F i l e  
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Los Alamos National Laboratory 
Los AlamosNew Mexico 87545 memorandum 

i o  Joe Gutierrez, HSE-1, MS-P229 DATE June 8, 1983 

FROM. Ton P. Montoya, HSE-1, TA-33 MAIL SIOPITELEPWONE. P22 9 / 66 3 2 

SVMBOL HSE-1-83-81A 

SUBJECT TA33 BUILDING 86 STACK REPORT FROM 0900 APRIL 29 
to 0900 JUNE 3, 1983 

NORMAL AIR FLOW RATE 7288 CFM 
TOTAL AIR EXHAUSTED 1.04 x 10”mt 
TOTAL ACTIVITY EXHAUSTED 6.87 x 10’ pci 
AVERAGE CONCENTRATION 6.61 x io-‘ pcilmt 
24 HOUR HIGH AVERAGE CONCENTRATION 

FROM 0900 5/12 to 0900 5/13 2.17 x 10-apci/mt 

TM:mf 

XC: Dick Maltrud, WX-5, MS-J980 
Lorene Sturgess, WX-5, MS-J980 
John Haynie, HSE-1, MS-P229 
Charles Banks, WX-5, MS-G780 
File 



Cos Alamos National Laboratory 
Los AlamosNew Mexico 87545 

10. Joe a t i e r r e z ,  HSE-1 

r n m  Tony i A  Montoya, HSE-1 

LWE' Ju ly  5 ,  1983 

HAILSIOPIlELEPHONE. P229/6612 

S*MmL HSE-1-83-12OA 

SUBJECI TA-33 BUILIDNG 86 STACK REPORT FROM JUNE 3 t0 JULY 1 ,  1983 

Normal A i r  Flow Rate 

Tota l  Air Exhausted 

Total Ac t iv i ty  Exhausted 

Average Concentration 

24 Hour High Ave-Concentration 

From 0900 6/3 to  0900 6/4 

TM:mf 

XC: Dick Maltrud. WX-5. MS-J980 
Lorene Sturgess ,  WX-SI MS-J980 
John Haynie. HSE-1, MS-P229 
Charles Banks, WX-5, MS-G780 
Tony Montoya, HSE-1, MS-P229 
F i l e  

7288 CFM 

8 -32x1 oLa mC 
1.17~10'  pCi 

1.41~10' pCi/& 
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% Los Alamos National Laborato 
Lns AlamosNew Mexico 8754 memorandum 

WE: August 9, 1 983 "$ d MMSI0PIIELERI)YE: P229/7137 

10 Frank Guevara. HSE-1 

i n w  John Gallimore, HSE-1 Assmia t?  
Group Leader ' J  

SVYBOL: HSE-1-&3-lalA 

SUBJECT TA-33 T R l T l U M  EFFLUENT 

In  May a t r l t i u m  e f f l uen t  o f  6870 C i  was reported f o r  the  TA-33. Bldg. 
86 stack. This quant i ty  was in f l a ted  by an estimate from WX-5 regarding 
a release on May 13. 1963 which the  stack monitor d i d  no t  confirm. With 
no evidence t h a t  the stack monitor was not  funct ioning properly the  WX-5 
estimate should not  be included i n  the May e f f l uen t  t o t a l .  Therefore, 
the Elay estimate i s  developed as fo l lows: 

6370 C i  (May estimate) 
- 6449 Ci(WX-5 estimate f o r  May 13) 
4 2 1 t - i  
+ 1290 Ci(stack monitor estimate f o r  May 13) 
m T  May TOTAL 

Please change the  previous May estimate accordingly. 

JCG :mf 

XC: J. Gutierrez. HSE-1. MS-P229 
J. Haynie. HSE-1. MS-P229 
F i l e  
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LOS ALAMOS SCIENTIFIC LABORATORY 
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LO5 AUMOS SCIENTIFIC UBORATORV 
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LOS U O S  SCIENTIFIC LABORATORY 

LMNERSin OF C*LIFOW+IIPI 
10s ALIIMX. NEW MEXlCO 87545 

_I 

Teleylm EM. . 
O F F I C E  M E M O R A N D U M  

. .  
TO DATE: 6 - 3 - 8 3  , 

SYMBOL : 

MAILSTOP ?q@ 

Y. 66 F -  I 3  

RAP 
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' ??. PIERCE FROM 

7-Rl TIUP.1 

H- 1 

'SUBJECT : 

SYMBOL : 

MAILSTOP: ?qg 

RAP 
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10s U M O S  SCIENTIFIC LABORATORY 
LNVERiIlY C i  C&IFORN:A 

LCS ALAI.!!S. NEW h!%lCO 87545 
1e:ewone Exi. 

O F F I C E  M E M O R A N D U M  

H- / SYMBOL : 

MAILSTOP: ?qB 

RAP 
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LOE ALAMOS NATIONAL LABORATORY 
UNIVERSITY OF CALIFCR!~IA 

LOS ALAXIOS. tiEW MEXICO 87545 
I 

O F F I C E  M E M O R A N D U M  

' TA-33 WILDING 86 STACK RESULTS Fa1 1O:OO JUNE 12 TD July 10. 1981 
i 'UdOL : 1f1 

' . I A I L ~ ~ ~ P  : 401 

Total activity Exhausted 

24 lmm high average concentration' 

2.44 X loa uCi 
Average Conceptration 2.93 x 1oSLc i /~  

' 

f m n  0900 J d y  1 & 0900 July 2--3.81 X lO'vCi= 1.28 X 1 6 4 p C i / n l  
2.97 X 10" ml 

mmal stack f l w  rate 
!b%l a i r  exhausted 

7288 cfm 
8.32 X 10'' ml 

Twenty four b u r  high average concentration 
€ran 0900 am July 1 to 0900 July 2 ,  1981 

3.81 X 1C7 2Ci = 1.28 x lO'pci/rJ 
2.97 X 10" IXJ 

No inteyratsr results recoxdcd during this period. 

W.bv 

. a: B i l l  -, €I-1, hl5 401 - 
D k k  ~Wtnd, WX-5, E 5  980 
Lorene Sturgess, hX-5, Ms 980 

F i l e  thru John Haynie, 11-1, MS 401 
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y- 7-k/ 

7- P-P/ 
I 





k -3d-6/ 

7-/ -J/ 
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Publicly Reteasable LOS ALAMOS NATIONAL LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW WEXICO 8,545 
Tclcphonc E m  ' 

O F F I C E  M E M O R A N D U M  

TO : Charles Blackwell, E 1  Technical Supervisor F E :  August  12, 1981 

FROM : Tony fiimtoya, &l, Vi-33 Health Pm.-Tech. ,fjf+.& 

SUB'ECT ' TA-33 BULZDIEX; 86 S X X  PESJL!E 1O:OOam July 10 tD 1O:OOam 
W S T  7, 1981 

SYMBOL ' 
' H-1 

MAILSTOF : 401 

Mrml Stack Flow Rate' 
m l  Air mhausted 

7288. cfin 
8.3~xlO'~ ml 

'Ibtal Activity Wusted  3.74xlO' ZCi 

24 Hour liigh Averwe Concentration 
k b  0900 7-28 to 0900 7-29-81 4.48xlO' ~ C i = l . 5 M 0 - ~  p C i / d  

2.97xlO" IT& 

Average Concentration 4. 5 0 ~ l O - ~  lJci/d 

kbtal far same periOd=3.80xlO'~Ci 
Intergratm Data-Sheet Attached.  

m:bv 

Xc: Bill ~C~SX,  El, Ms 401 
Dick Maltmi, WX-5, IG 980 
Zorern Sturgess, Pix-5, F!S 980 

F i l e  thru John Haynie, El, Ms 401 
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'II uiu 

F17Or.4 

SllEJECT 

S"hIB0L 

: Johl iaynie ,  H-1 

401 . h141L Slt P ' 

Mrnlal Stack Flow Hate 

.* Air W.wusteci 
7288CFN 
6 . 3 W 0 1 2  

'm-1 Activity musted 5.71XlO' LCi 
Average Concentration 6.86XlO- ;?ci/& 
24 Eour High Ave. CanCenGation 
From 0900 8-12 to 1O:OO 8-13 1.23XlO' VCi = 4.14XlO-' pCi/mZ 

' 2.97XJ.O'' mR 

.-- Intergratar 'lbtal For %le P e r i d .  

6.5WO' pCi Intergratar Work Sheet) Attached. 

M: bv 

Xc: Bill Rm?ro, til, FS 401 +--<. ' r 
Dick ~la.ltrUci, wx-5, Ms 980 
mrene Sturgess, hX-5, Ms 980 

F i l e  Thru John Haynie, H-1, F.5 401 
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LOS ALAMOS NATIONAL LABORATORY 
Publicly Geleasable 

UNIVERSITY OF CALIFO~NIA 
LO5 ALAMOS. NEW P.lEXIC0 87545 

TUlCphone Ex! . O F F I C E  M E M O R A N D U M  

fiR0.U H-1 TA-33 Health Pn-Tec!!. 

m m l  stack flm rate 
Total air exhausted 

ml activity exhausted 
Averaqe amcentration 

24 hour hi* average concentration 
From 0900 9-5 to 0900 9 4 - 8 1  

7288 c h  
8 . 3 W 0 ' 2  mE 

1.60dO' pCi = 5.39xlO-* p c i / f i  
2.97X.I.O" ml 

Intergrator totals for sam peria are inccnplete. 
sheets. 

See attached work 

1M:bV 

Xc: Bill mi-, bl, Ms 401<-=- 

Uuene SturgesS, WX-5, MS 980 
Dick mltnd, hD(-5, I% 980 

F i l e  thru John Haynie, el, MS 401 
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Los Alamos National Laboratory 
LosAlamos.Nw Mexico 87545 

stack flm rate.............................. 7288 cfm 

mtal air exhausted ................................. 8 . 3 2 ~ 1 0 ~ ‘  n-& 

Total activity exhausted.;.. ........................ 1.29x108 $3 

Average m-tration.. ............................. 1.55x10-5 pCi/& 

24 bur  high amaye concentration 
fran 1O:OOam 1 0 - 2 4 0  1 O : O O a m  10-3-81.. ..... .1.97X1O7 uCi= 6 . 6 3 ~ l O - ~  uCi/m!Z . .  

2.97xl.O” m!?, 

intergrator totals for s a n ~  period are:. .... 1. 3Ox1Oe pCi. 

a: D i c k  Mal-, WX-5, MS 980 
Sturgess, WX-5, S 980 - B i l l  Rm?ro, H-1, ffi 229 

F i l e  thru John Haynie. H-1, b t i  223 
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Los Alamos National Laboratory 
Los AlamosNew Mexico 87545 memorandum 

10. Charles D. Blackdell, €I-1 Tech. Supervisor DATE: Ebvember 6, 1981 

IMIUI:  MAIL SIOPITELEPHONE. 229/6612 

s i m n :  ~ - 1  4l FWY' 

SUBJECT: 

lbny Montoya, H-1, Vi-33 Wth Prc-Tecii. 

T?AHUlLhG 86 STACK RESULTS FX2-1 1O:OO am 10->to 1O:OO am 10-30-81 

stack f h  rate.............................. 7288 cfm 

T b t a l  air exbusted ................................. 8.3Z~lO'~ m!Z 

Wtal  activity exhausted.. ...................... .< l.29x1O8 p 

Average concentration.. ............................. 1.5MO-' pCi/& 

24 hour high average amcentration 
fnm 1 O : O O a m  10-2-to l0:OOmn 10-3-81.. ..... .1.97x107 pCi= 6.6MO-' pCi/m!Z 

2.97x10" m!Z 

m&r totals for sam periOa are: ..... 1.30x108 pCi. 

'p1:bV 

Xc: D i c k  b!d.trud, W-5, IS 980 
Iarene sturgess, wx-5, Ms 980 
Bill pullEm, K1, Ms 229 - 
F i l e  thu John H d y h ,  H-1, i s  229 
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LosAlamos NationalLaborat 
LDsAlamos.New Mexico 8754 O x  memorandum 

F-. -ma, H-1, 'll~-33 ~ealth 

1O:OO am Xwmber 27, 1981. 

5"' 
WUECY 'A-33 BUIIDX 86 sLz\M -l'S FR3l 1O:OO October 30 to 

N m n a l  stack flcw rate............................. 7288 cfm 
Zbtal air ehius ted  8.32 x 10'' IIV. 
mtal activity exhausted ........................... 1.35 x 10' pci 
A=- m t r a t i a n . .  ............................ 1.62 x 1 0 - 5  ,c.i/m.e 

24 hour high aver- axcentration................. 
R u n  1O:OO am liwaber 26 to 1O:OO am Fbvenbr 27 

................................ 

7.88 X a/d 
2.34 x 10' p c i  = 7.88 x 1 0 - ~  wma 
2.97 x 10" m!Z 

Intergrator totals far sarre period. 
1.41 x 10' V2.i 

m:bv 

Xc: Dick Maltrud, WX-5, IS 980 
brene Stmgess, WX-5, IS 980 

F i l e  6 John Haynie, X-1, IS 229 

' 

m, 6 1 ,  M 2 2 9 - ~ f - - e  
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T '  Los Alamos National Labat  
Los AlamosNew Mexico8754 memorandum 

8uUIsl. m-33 EUIIDIS  86 sIIAci( RXUI.Z.Z FIlDM 1O:OO ~ I I  Novenber 27, 1981 to 
&caber 25, 1981 1O:OOam. 

P 

1- Stack F m  Rate........................... 7288 CEM 

mtal Air mhausted .............................. 8.32 x lo '*  m.t 

Awage Cancentration ............................ 3.88 x lo-* ~ C i h t  

Fmli 0900 12-23 'Ib 0900 12-24-81..... 2.69 x 10' pCi = 9.06 x lo-' uCi/m.! 

'IMal Activity Exhausted .......................... 3.23 x l o 9  pCi 

24 ibur iiigh Average h'cmtratbn.... ........... 
2.97 x 10" rrda 

Intergrator l'btals Far Sarme Period 3.13 x l o9  UCi 

m:bv 

XC: Dick Maltrud, WX-5, IS 980 
U Sturgess, WX-5, 980 
ail1 -, ,*l, IS 229-- 

F i l e  thru John Haynie, H-1, plls 229 
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Los A l m s  National Laborato 
Los AlamosNew Mexico 87542 memorandum 

lo Joe Gutierrez H-1, MS 229 

nmk, 

omt: January 22, 1982 

MAIL Sl0PIIKEP)IOIE. 229/6612 

J) : -, 
Inom Tony Montoya I V Y E O L .  H-1-62 

mm~gl:  TA-33, BUILDING 86 STACK REPORT FROM DECMBER 25, 1982 TO JANUARY 22, 1982 

Normal stack flow rate............................. 7288 cfm 

Total air exhausted ................................ 8.32 x lo’* d 

Total a c t i v i t y  exhausted ........................... 5.31 x lo9  V C i m  

Averagc concentration .............................. 6.38 x VCi /ml  

24 high average concentration 

Prom 0900 January 21 . to  0900 January 22. 1982 . . . . . .  2.08 x lo’’ !JCi/mi 

Above r e s u l t s  were recorded on Model 600 wide range chamber with 

in te rgra tor .  

.Totals on kenne chamber with char t  recorder fo r  t he  same period. 
-4.78 x io9 pci. 

TM: bv 

Xc: Dick Maltrude, WX-5, MS 780 
Lorene Sturgess, WX-5, MS 780 
~ o h n  Haynie, ~ - 1 ,  Ms 2 2 9 d - c s  

F i l e  t h r u  Charles B. Banks, WX-5 Group Loader, M S  780 



5 Los Alamos National Laborator 
Los AlamosNew Mexico 8754 memorandum 

10: Joe GLLtiemez, H - 1 ,  MS 229 ~ r :  Febvuvty 19, 1982 

mlu: U A I  SlDCIlELEPWOWL 229166 12 

IYMEZOL H- 1-82- 1A 

ammx TA-33, BUILDING 86 STACK REPORT FRO,r( JANUARY 22 ,  1982 TO FEBRUARY 19, 1982 

TM: bv 

XC: Dick h W ,  W X - 5 ,  US 780 
Lonene S z U g e d b ,  UX-5, U 780 
John Haynie, H - 1 ,  MS 2 2 9 e .  : 
File a%m CMu B .  Bank, WX-5, Gmup L h . ,  MS 780 

. 
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memorandum Los Alamos National Lahatory 
Los AlarnoSNew Mexico 87545 

' 0  Joe Gutierrez, H-1, MS P-229 o": March 23, 1982 

nIRu MAILST0PnELBP)lONE p-229/6612 

Tony Monto b* H-1, TA-33 Health Pro-Tech. SYMBOL: H-1-82-3~ -- TA-33 BUILDING 86 STACK REPORT FROM FEBRUARY 19, 1982 To MARCH 19, 1982 

5 

24 Hour High Average Concentration--------------------- 

From 0900 February 19 to 0900 February 20,  1982------- 
- 

5.39 x 1 0 - ~  Vci/rnE 

. r 
m:bV 

Xc: Dick Maltrud, WX-5, MS J-980 P' Lorene Sturgess, WX-5, MS J-980 
John Kaynie, H - 1 ,  MS P-229%-2 

File thru Charles 8. Banks, WX-5, MS 6-780 



Revwedkab Counsd 

7 pz LOS ALAMOS NATIONAL LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS. NEW MEXICO 87545 
Telephone Ex1 : 

TO ' Joe Gutierrez,  H-1, MS P229 0 A T E : A p r i l  28, 1982 

YlyRFsable 
O F F I C E  M E M O R A N , D U M  

@ *  ' Tony Monto a, H-1, TA-33 Health Pro-Tech FROM 

SUBJECT : TA-33 BUILDING 86 STACK REPORT FROM MARCH 19, To APRIL 16, 1982 

SYMBOL : H-1-82-4~ 

MAILSTOP : p229 

TM:bv 

Cy: Dick Maltrud, WX-5, MS J980 
Lorene Sturgess, WX-5, MS J980 
~ o h n  Haynie, H-1, MS P229- 

' F i l e  

F i l e  t h r u  Charles 8. Banks, WX-5, MS G-780 
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- hiewedllab C w n d  

LOS ALAMOS NATIONAL LABORATORY 
UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 87545 
Telephone Ext : 

o F F I c E M E M o R A N D'U M 

TO : Joe Gut i e r r ez ,  H - 1 ,  MS P229 DATE: May 1 7 ,  1982 

FROM H - 1 ,  TA-33 H e a l t h  Pro-Tech 

SUBJECT : TA-33 B U I L D I N G  86 STACK REPORT FROM APRIL 16 TO MAY 1 4 , 1 9 8 2  

SYMBOL : H-1-82-5A 

MAILSTOP : P229 

Normal S t a c k  Flow Rate------------------------ 7288 CFM 

T o t a l  A i r  Exhausted--------------------------- 8 . 3 2  x l o 1 =  p d m J  

T o t a l  A c t i v i t y  Exhausted---------------------- 2 . 2 4  x 10' p C i  ~ 5 h  
s/,q/bz 

Average Concentration------------------------- 2 .69  x 10-  + .  P C i / m n  

2 4  Hour High Average C o n c e n t r a t i o n  
From 0900 May 5 , - T o  0900 May 7 ,  1982--------- 2 .46  x p C i / m L  

TM : bv 

Cy: Dick  Maltrud,  W X - 5 ,  MS 5980 
Lorene S t u r g e s s ,  wx-5, MS ~ 9 8 0  
John Haynie ,  H - 1 ,  MS P229- 
F i l e  

F i l e  t h r u  C h a r l e s  B. Banks ,  WX-5, MS G780 
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Pub!icly Releasable 

.bAUamm 
memorandum Los Alamos National Laboratory 

Los Alamos.New Mexico 87545 

H-1, MS P229 WE: July 12, 1982 

YM s l O P I 1 E L E P W O ~  P229 i 7-6612 

W U W L  H-1-82-33A 

SUWECI. TA-33 BUILDING 86 STACK REPORT FROM 0900 JUNE 11. 1982 TO JULY 9, 1982 

RI:bv 

Cy: Dick Maltrud, WX-5, MS J980 
Lorene Sturgess, WX-5, MS J980 
John Haynie. H-1, MS P22- 
File 

File thru Charles B. Banks, WX-5, MS 6780 

' 

- 
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si;b!lcly !?&sable 

memorandum Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

10 

FnON 

5VUBOL 

5UB:ECl 

Joe C tierrez, H-1, MS P229 ONE August 6, 1982 

Ton & ontoya, H 1 ,  TA-33 UNLSIOPIIELERIONE. p229/ 7137 
Health Protection Technician 
H-1-82 -8A 

TA-33 BUILDING 86 STACK REPORT FROM 0900 719 to 0900 8/6/82 

Normal Stack Flow Rate 
Total Air Exhausted 
Total Activity Exhausted 
Average Concentration 
24 Hour High Ave. Concentration 
0900 7/21 to 0900 7/22 

T k p t  

xc: Dick Maltrud, WX-5, MS J980 
Lorene Sturgess, WX-5, MS J-980 
John Haynie, H-1, MS P-229 
File thru Charles B. Banks, MS G780 

7288 CFM 12 
8.32 x lo8 m l  
3.47 x pci 
4.17 x pcilml 
1.81 x 10 pcilml 
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L&g& 

hO!icly Releasable 

memorandum 
b AUam 
Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

10 

moH. 

SYMBOL 

5UBJECr' 

Joe Gutierrez, H-1,  S P229 WE' September 7, 1982 p Tony Mo toys, H - 1 ,  TA-33 Health Pro Tech U*IL5lOCIlELEPHONE Z29/7-6612 

H-1-62-9A 

TA-33, BUILDING 86, stack report from 0900 8/6 TO 0900 9/3/82 

IM:bv . 

CY: Dick Maltrud, 'a-5, NS 5980 
Lorene Sturgess, WX-5, Ms J980 
John Haynie, H-1, Ms ? 2 2 9 + ~  

Fiie thru Charles 8. 'Mnks, Ms G780 













n 

z Cos Alamos National Laborator 
Cos Alamos.New Mexico 8754 

Reviewed/Lab Counsel wfi, 
(qf - t / P %  

memorandum 
Publi ly Releasable 

IO J o s e  A. G u t i e r r e z ,  H - I ,  MS P229 CUTE. November 9 ,  1 8 2  

H - 1  H e a l t h  P r o .  TeChu~na1opnELEptm.E. P229 /7 -6612  

SVM8OL. H-1-82-12A 

SUWECI T I - 3 3  B U I L D I N G  8 6 ,  STACK REPORT 
FROM 0 9 0 0  O C T O B E R  1 TO 0 9 0 0  OCTOBER 2 9 ,  '1982 

Normal  S t a c k  Flow Ra te - - - - - - - - - - - - - - - - - - - - - -  7288 CFM 

T o t a l  A i r  Exhaus ted - - - - - - - - - - - - - - - - - - - - - - - - -  8 .32  x 10" CFM 

T o t a l  A c t i v i t y  Exhaus ted - - - - - - - - - - - - - - - - - - - -  1 . 3 5  x 10' u C i  

A v e r a g e  C o n c e n t r a t i o n - - - - - - - - - - - - - - - - - - - - - - -  1 .62  x lo - '  u C i / m r  

2 4  Hour High A v e r a g e  C o n c e n t r a t i o n  

From 0 9 0 0  O c t o b e r  1 2  To 0 9 0 0  O c t o b e r  1 3 .  1 9 8 2  

TM:bv 

Cy: Dick M a l t r u d ,  W X - 5 ,  MS J 9 8 0  
L o r e n e  S t u r g e s s ,  W X - 5 ,  MS J 9 8 0  
J o h n  S .  H a y n i e ,  H - 1 ,  MS P229r- **e 

F i l e  t h r u  C h a r l e s  B a n k s ,  WX-5, MS C 7 8 0  



V I  
Los Alamos National Laborato 
Los Alamos.New Mexico 8754 memorandum 

T O  Joe Cutierrez,  H-1, MS P229 M T f  October 4,  1982 fi!: 
PnaH Tony Mo oya, H-1 TA-33 Health Ro.Tech. kUnaraPfrmfPI(ardE: P229/7-6612 

svunaL. H-1-82-11 A 

SUBJECT TA-33, BUILDING 86, STACK REPORT FROMn0900 TO 0900 OCTOBER 1, 1982 
+le? 

Normal Stack Flow Rate .................................. 7288 CFM 

Total  A i r  Exhausted a 

Total Act ivi ty  Exhausted ............................... 5.67 x 10 

Average Concentration.. ............................... .6.81 x 10- 

...................... ............ .8.32 x lo! 
I 

p C i  
5 PCilmt 

UCilmt 24 Hour High Average Concentration .................... 3.97 x lo-‘ 

From 0900 9/14 To 0900 9/15/1982. 

TM:bv 

Cy: Dick Maltrud, WX-5, MS J980 
Lorene Sturgesa, WX-5, MS J980 
John S. Haynie, H-I, MS P229- 

F i l e  thru Charles  Banks, UX-5, MS C780 
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TRITIU."I GAS RELEASE 

OCTOBER 6 ,  1977 
. . .  



...- 
.. 

.\ Type C i n v e s t i g a t i o n  was conducted s i n c e  t!is c o s t  o f  t h e  
t r i t i u i n  escceded  t h e  mininum d o l l a r  amount shown on Forn 
ER3A-ZS3 for r a d i a t i o n  and n u c l e a r  a c c i d e n t s .  A l l e n  
V a l e n t i n e  was a??oin ted  t h e  i n v e s t i g a t o r  on October  7 ' 

and t h e  i n v e s t i g a t i o n  was t o  provifie documentat ion oE 
facts  r e l a t e d  t o  t h e  r e l e a s e  and t o  deve lop  recommendations 

r e c u r r e n c e .  
needed t o  minimize t h e  p r o b a b i l i t y  and  consequence o f  a .. . 

. .  

2 .  Sumnary 

A t  -1423 on October  6 ,  1977, a n  e s t i m a t e d  5 .17  g r a m  of t r i t i u m  
g a s  was r e l e a s e d  t o  a tnos?he re  a t  TA-53-86, a h i g h - p r e s s u r e  
t r i t i u m  f a c i l i t y .  The r e l e a s e  o c c u r r e d  i n  a v e n t i l a t e d  f i l l i n g  
chamber and no Tersonnel  exposures  r e s u l t e d .  

A l o o s e  f i t t i n g  i n  t h e  gas  t r a n s f e r  system a l l o v e d ' t h e  gas t o  
e s c a p e  i n t o  t h e  chamber when a p r e s s u r i z e d  h i g h - p r e s s u r e  v e s s e l  
was va lved  i n t o  w!iat shou ld  have been a g a s  t i g h t  system. The " 

o p e r a t o r  per forming  the work f a i l e d  t o  t i g h t e n  a l l  f i t t i n g s  
p r e v i o u s l y  loosened  t o  :allow removal o f  a p r e s s u r i z e d  v e s s e l  
when he i n s t a l l e d  a second y - e s s u r i z e d  v e s s e l  f o r  emptying. 
N e i t h e r  t h e . o p e r a t o r  nor s u p e r v i s o r  i n  c h a r g e  had nerformed an 
i d e n t i c a l  emptying o p e r a t i o n ;  however, i t  invo lved  quipment  
and t e c h n i q u e s  r o u t i n e l y  used f o r  f i l l i n g  o p e r a t i o ;  s. Once 
r e l e a s e d  i n t o  t!ie chamber, t h e  g a s  was eshauster l  t o  t h e  
a t n o s p h e r e  wi thou t  t r e a t m e n t  o r  holdup.  

System t e s t  p rocedures  and o p e r a t i o n a l  checks  were n o t  
s u f f i c i e n t  t o  d e t e c t  t h e  l o o s e  f i t t i n g  n o r  was it p o s s i b l e  

' t o  s t o p  t h e  r e l e a s e  once i t  was d e t e c t e d  b y  t r i t i u m  moni tors  
i n  t h e  chaEbers .  The concerned f a c i l i t y  h a s  i n a d e q u a t e  
e f f l u e n t  holdup and t r e a t m e n t  c a p a b i l i t i e s .  . 

3. F a c t s  

A t  -1423 on October  6 ,  1977, an e s t i n a t e d  3 .17  grams o f  
t r i t i u m  gas  was r e l e a s e d  t o  t h e  atmosphere v i a  a 7 5  f o o t  
h i g h  exhaus t  a i r  s t a c k  a t  B u i l d i n g  H P - 8 6 .  HP-86 i s  
l o c a t e d  i n  Tech Area 35 (TX-33)  iihich i s  i n  t h e  s o u t h e a s t  
p a r t  o €  t h e  Los Xlamos P r o j e c t  ( s e e  T igure  1). The tritiam 
g a s  m s  r e l e a s e d  from a h igh  p r e s s u r e  gas v e s s e l  d u r i n g  a 
g a s  t r a n s f e r  o p e r a t i o n  i n  Room 9 ( F i g u r e  2) of  l l P - S 5 .  

T h e  o p c r a t j a n  \<as b e i n g  oerforined remote ly  i n  a v e n t i l a t e d  
f i l l i n g  chamber or hood i n  Room 9 ( s e e  Figure 3) .  T h e  

. .  



f i l l i n g  c!innber is a l a r s c  (2x?sZ-1/2 m) s h e e t  me ta l  
c n c l o s u r c  c o n t a i n i n g  a h i g h  p r c s s u r o  (140 W a )  t r i  t i u n  gas 
pumping sys t em.  T h e  chanber  has  s l i d i n g  g l a s s  d o o r s  xhich  
l iere  c l o s e d  when t h e  r e l e a s e  occur red .  A s imi la r  chazber  
c a l l e d  t h e  p r o c e s s  chamber e n c l o s e s  t h e  l o w - p r e s s u r e  gas 
t r a n s f e r  s y s t e m .  The c o n t i n u o u s l y  moni tored  e x h a u s t  a i r  
from t!ie f i l l i n g  chamber i s  exhaus ted  v i a  t h e  s t a c k  a long  
w i t h  a i r  from t h e  a d j a c e n t  p rocess  chamber. The chamber 
houses  equipment normal ly  used f o r  f i l l i n g  o p e r a t i o n s  

_ -  
On October  6 ,  p r e v i o u s  t o  t h i s  r e p o r t e d  i n c i d e n t ,  a t h r e e -  
day sequence  o f  o p e r a t i o n s  had r e s u l t e d  i n  pumping a small  
h i g h - p r e s s u r e  v e s s e l  (Vesse l  #l) t o  a p r e s s u r e  o f  ?.35 MPa. . 
T h i s  p r e s s u r i z e d  vessel  was removed from t h e  f i l l i n g  system. 
a f t e r  t h e  v e s s e l  s h u t - o f f  va lve  was c l o s e d  and t h e  svstem was 
d e p r e s s u r i z e d  by  r e t u r n i n g  t h e  gas remaining i n  t h e  system 
t o  a 5 0  l i t e r  s t o r a g e  c o n t a i n e r .  When t h e  p r e s s u r i z e d  v e s s e l  
was removed, f i t t i n g s  were loosened  on b o t h  ends o f  t h e  f lex  
t u b i n g  shown i n  F igu re  4 .  The lower f i t t i n g  was comple te ly  
loosened  t o  f r e e  t h e  p r e s s u r i z e d  v e s s e l  and  s h u t - o f f  va lve  
assembly .  

An i d e n t i c a l  v e s s e l  (Vesse l  C 2 )  which had been  p r e s s u r i z e d  
t o - 3 5  hlPa s e v e r a l  months p r i o r  t o  October  6 was t h e n  p l aced  
i n  t h e  chamber and connec ted  t o  t h e  h i g t  p r e s s u r e  system 
u ? i n g  t h e  same f l e x  tub ing  used on October  6 f o r  a f i l l i n g  
c , > e r a t i o n .  The lower f i t t i n g  was t i g h t e n e d  and t h e  system . ' 

i .as presumably r e a d i e d  f'gr t r a n s f e r  o f  t h e  c o n t e n t s  o f  
vessel C Z  th rough t h e  f i l ' i n g  and p r o c e s s  sys tems t o  t h e  SOk . 1 
s t o r a g e  c o n t a i n e r .  The s l i d i n g  doors  on t h e  f i l l i n g  chamber 
isere closlzd a n d ' a l l  pe r sonne l  i nvo lved  i n  t he  o p e r a t i o n  moved 
t o  t h e  c o n t r o l  c o n s o l e  area i n  Room 10  (see F igure  2 f o r  
l o c a t i o n s ) .  A s u p e r v i s o r ,  two t e c h n i c i a n s ,  and a hea1,th 
p h y s i c s  t e c h n i c i a n  were p r e s e n t .  

From t h e  c o n t r o l  c o n s o l e ,  t h e  remote ly  a c t u a t e d  s h u t - o f f  v a l v e  
RV23 on v e s s e l  $ 2  was opened t o  a l low gas  , to  f low from t h e  
v e s s e l  t o  t h e  h i g h - p r e s s u r e  gauge mani fo ld  shown i n  F igu re  5 .' . 
I t  was a t  t h i s  p o i n t  i n  t h e  o p e r a t i o n  t h a t  t h e  r e l e a s e  
o c c u r r e d .  A h i s s ,  t h e  sound o f  escag ing  g a s ,  was hea rd ;  
b u t  s i n c e  t h e r e  rias more than  30 remote ly  a c t u a t e d  v a l v e s  
on t h e  two sys tems which a r e  o p e r a t e d  by  a i r  a t  a p r e s s u r e  
o f  % S O  p s i ,  no one was concerned u n t i l  a t r i t i u m  moni tor  i n  
t h e  chamber a la rmed.  The  5 e a l t h  Dhysics t e c h n i c i a n  and 
o p e r a z i n g  pe r sonne l  immc ' i a t e ly  r e a l i z e d  t h e r e  was a t r i t i u m  
gas l e a k  i n  t h e  system. I n  a few seconds s e v e r a l  o t h e r  
t r i t i u m  moni tors  i n  t h e  chambers and Rooa 9 had a l a r n e d .  I n  
F i g u r e  6 .  t h e  s t a c k  moni tor  c h a r t  i s  cop ied  €or t h e  t ime 
? e r i o d  o f  i n t e r e s t .  



There  a r e  f i \ - e  nlarining t r i t i u m  a i r  r c ' i i i t o r s  i n  Room I) an3 
o:ie i n  Roox 1 0 ,  t h e  c o n t r o l  room. T!ie n o n i t o r  i n  t h e  f i l l i n g  

'chamber was t h c  f i r s t  t o  respond,  fo:loi.:eil by one n o n i t o r  i n  
t h e  p r o c e s s  chaniber. The h e a l t h  p h y s i c s  t e c h n i c i a n  switched 
t h e  exhaus t  a i r  b lo l ie r  from normal speed (-7288 cfm) t o  h igh  
speed (9424 cfm).  
t h e  o u t s i d e  v i a  t h e  e a s t  door  a p p r o x i l a t e l y  30 seconds  a f t e r  
t h e  release.  

A f t e r  mon i to r ing  f o r  tritium around S u i l d i n g s  HP-86, -59, and 
- 1 1 4 ,  and f i n d i n g  no p o s i t i v e  r e a d i n g s ,  Room 10  was r e - e n t e r e d  

d e t e c t e d  i n  Xoon 1 0 ;  hence ,  n o t i f i c a t i o n  and i n v e s t i g a t i v e  
a c t i o n s  were i n i t i a t e d  by t h o s e  invo lved .  

The H e a l t h  Phys ic s  Group Leader was n o t i f i e d  of t h e  r e l e a s e  . 
a t  abou t  1440 b y  t h e  h e a l t h  p h y s i c s  t e c h n i c i a n .  Subsequent 
n o t i f i c a t i o n s  by t h e  Group Leader inc luded :  t h e  H e a l t h  
D i v i s i o n  Leader  a t  ~ 1 5 2 0 ,  t h e  Env i ron3en ta l  S t u d i e s  Group 
Leader  a t  ~ 1 5 1 5 ,  t h e  A s s o c i a t e  D i r e c t o r  f o r  Admin i s t r a t ion  
a t  -1540 and t h e  9OE Los Xlamos Area @ f f i c e  a t  -1545. , 

Atmospheric  c o n d i t i o n s  were documented and environinental  
sampl ing  xas ' i n i t i a t e d  by t h e  Env i ronnen ta l  S t u d i e s  Group 
Leader .  
l ias made. The r e s u l t s  o f  t h e s e  e f f o r t s  a r e  d e s c r i b e d  i n  
Appendix i'. . 
To veri':'y t h a t  no o n - s i t e  personr.r.1 e s p o s u r e s  r e s u l t e d  from 
t h e  release,  s i x  i n d i v i d u a l s  a t  Bu i ld ing  HP-86 and one from 
B u i l d i n g  1 1 4  submi-.:ted u r i n e  spec inens  on October  6 f o r  
t r i t i u m  a n a l y s i s  on October  7 .  On October  7,  f i v e  a d d i t i o n a l  
. i n d i v i d u a l s  who were i n  B u i l d i n g s  39 and 114 d u r i n g  t h e  
r e l e a s e  subin i t ted  specimens f o r  a n a l y s i s .  A l l  i n d i v i d u a l s  
from o u t s i d e  HP-86 had u r i n e  t r i t i u n  l eve l s  of  1 pCi/!L. 
In one o f  t h e  HP-86 specimens,  8 p C i / Z  \\-as d e t e c t e d ;  however, 
t h i s  was due t o  p r i o r  exposure .  

The t r i t i u m  c o n c e n t r a t i o n  i n  t h e  exhaus t  a i r  s t r e a m  a t  t h e  
p o i n t  o f  r e l e a s e  f r o n  t h e  s t a c k  was e s t i m a t e d  t o  b e  1 . 0 4 ~ 1 0 - ~  
v C i / m l .  

7283 c f n .  The 1 .04s l r ) - '  uC i /n l  c o n c e n t r a t i o n  i s  260 t imes 
t!ie r ecogn ized  c o n c e n t r a t i o n  gu ide  va lue  f o r  t r i t i u m  gas. 

A l l  p e r s o n n e l  l e f t  Room 1 0  and e x i t e d  t o  

. .  _ -  

f i r s t  by t h e  h e a l t h  p h y s i c s  t e c h n i c i a n .  No t r i t i u m  cou ld  b e  . .  

. .  

A p r e l i m i n a r y  e s t i m a t e  of do?:ni,-ind c o n c e n t r a t i o n s  

T h i s  assumed 3.17 grams [ ~ . O S S ~ O ? ~  v C i )  was r e l e a s e d  
o , ~ .  i n  2.97110 m l  o f  a i r ,  t h e  normal a i r  f low f o r  24 hours  a t  
i s h  h_ 

!\>en Room 9 was r e - e n t e r e d  l a t e r  on October  6, i t  was 
de te rmined  t h a t  t h e  upper f i t t i n 5  on t h e  s e c t i o n  o f  f l e x  
t u b i n g  was l o o s e .  Hence,  t h e  c o n t e n t s  OS h i p h - p r e s s u r e  
vessel e 2  had been r e l e a s e d  i n t o  t h e  f i l l i n g  c h n h e r  v i a  t h i s  
f i t t i n g  rjiiich had not been t i g h t e n e d  a f t e r  'Jeing l o o s m c d  t o  
a l l o w  removal o f  vessel .  i l .  
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"?: Los Alamos National Laborat 
b s  AlamosNew Mexico 8754 memorandum 

7 0 .  Jose A. Cutierrez, H-1, MSlP229 OATE. December 3, 1982 

FIOLI: Ton Y4 ontoya, H-1 Health Pro.Tech Y * ~ L ~ ~ ~ E L E -  P229/7-6612 

svuBoL. H-1 - 8 2 - 13 A 

0900 OCTOBER 29 to 0900 NOVEMBER 26, 1982 
SUWECI. TA-33 BUILDING 86, STACK REPORT FROM 

TM: bv 

Cy: Dick Maltrud, WX-5, MSlJ980 
Lorene Sturgess, WX-5, MSlJ980 
John S. Haynie, H-1, MSIP229- 

File thru Charles Banks, WX-5, MSlC780 
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Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 memorandum 

TO Jose A. Gutierrez, H-1, MS-P229 MIE: December 29, 1982 
. !If  

FROU 'Tony bntoya, H-1 Health Protection TeCh.UnrIIIOl~ELEPnONL P229/7-6612 

SYMOOL. H-1-82-14A 

sunscl TA-33 BUILDING 8 6 ,  STACK REPORT FROM 0900 NOVEHBER 26 to DECEMBER 24, 1982 

NORMAL AIR FLOW RATE................................7288 cfm 

TOTAL AIR E X H A U S T E I Z . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... 8.32 x 

AVERAGE  CONCENTRATION...............................^.^^ x 10' pci/mC 

24 HOUR HIGH AVERAGE CONCENTRATION..................2.95 x lo-' pci/mC 
FROM 0900 11/30 to 0900 12/1/82 

TM:mf 

Cy: Dick Maltrud, WX-5, MS-J980 
Loeene Sturgesa, WX-5, MS-J980 
John S. Haynie, H-1, MS-P229 *a 
File thru Charles Banks, WX-5, MS-G780 
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NALYSIS3 TIHEt 10.0 HINS DATEt 11-DEC-81816813 ' 

. .  PAQE 1 " ' '  .. .' , . ., 

2FE-14 PU-239 0. 11 0,194 0.068 0.312 
1 1  2FE-15 PU-239 1. 10 0.166 0.105 0.333 . .  . .  .. ... . .  

-~ ~~ _ _  . - - .  
2FE-17 PU-239 1.;. 9 0.161 0.074 0.326 :. ....: . . ' )  .,: 
2FE-18 PU-239 ' 1. 9 0,155 Oe080 0.307 ' . 

3FE-21 PU-239 2, 11 Oe199 0.079 0.320 ' 

0106-1 2.m- 5 3 F E - 1 9  PU-239 46 7 0.105 0.080 0.328 ,1.8SEt13 1*35E;14Z3E - i d  0.249 

4. 8 0.133 0.086 0.328 " 

, 3 . '  8 0.133 0.086 0 .3S2 . . . .  . . .  
' .._i. 

~~ 

. .a . .  I ,. ' :. 
.: * ' 2. 13 0.272 0,083 0.320 : 9 5~E-30 Pu-239 . . .  

10 5FE-31 PU-239 9. 9 0.149 0.066 0.342 ' :.:.'. ' .  , . ' 
9 

21 

. .  ' j .  . .  . . .  22 11 7FE-32 PU-239 1. 12 0.233 0.149 0.304 ._. 

2. 13 7FE-34 PU-239 6 ,  13 0.250 0.132 01332 
25 

. . .  . . . . . . .  5.  13 0.249 0.114 0.342 I.' 3 . 12 7FE-33 PU-239 
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CMR-U TYPE: STACK SAMPLING PERIOD 25-NOU-8lolSt59~~THRU 04-DEC-81@15:59 ' ' , .  ' . . . . . . .  

J 

.\ . .  i . .  . .  . . . .  I .. . .  
. :. AREA t 

3 

. .  . .  
. . .  . .  

TIME: 10.3 HINS DATE8 ll-DEC-8lPl6813 
TIME:216.0 HOURS ' ,  CFHt '2.0 ,. . , :;.: ... . . .  . . . .  : ,; ~ ,, : . . . .  . . . . . . .  . . . . . .  . .: . DECAY- 168.2 HOURS. I.. ::. 

. .  
FILTER PRIHARY GROSS BKGD . .  EF F CUENTACTIm Fm- 

I 3  3FE-20 PUT238 . 25, . . 7 0.094 0.072 01342 , 8.1OEt12 6 * 6 9 R S 9 E ' I 5  0.om .... .#;'; .. 

IDENT. ISOTOPE COUNTS LLD CPWt-ERROR EFFIC , UOL(ML)' U-CI/ML +ERROR U-CI t-ERROR XnPc 

0.016 Y . 3 d k t O O  .. '1 
.'. '! r )  ;I=- 3FE-22 PU-238 9.  10 0.177 0.079 0.344 '.', 1 ' 

3 4FE-23 U-235 266. 12 0.222 0.044 0.313 ... 1.25Et13 8.02E-14 1.79E-14 1.004 0.224 4.01E-01 .,:. 

5 4FE-26 U-235 22 7 0.099 0.055 0.324 3116Et.12 6.16E-15 1.90E-15 - 0.020 0.006 3.08E-02 I '.. L 

6 4FE-27 U-235 

/ 
15 

16 
. .  - 4 4FE-24 U-235 47. 9 0.161 0.082 0.343 .7.57EFI2 1.26E-14 3 * J 6 € = € 5 O ; D v s  . 0.023 6.29C 02 :: 

. . . . . . .  : : . . . .  . .  . ! . . .  
. . . .  ! , .  . 

. '  . : .  . 
.:: .: ..,' . . . . .  . . .  . . .  

i 
5. 8 0.116 0.125 0.321 

. .  
9 

16 

19 .. 
: . .  , .  . .  r3 7 ,  ' ' I .  .. 

. . .  ! . .  
22 

9 
7. 

. . .  . .  . .  . . . .  i .  . . . .  . . . .  
.,,e: '. . . .  . . . . .  

. .  . i, . 

. t '  . .  ...... 
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1 %FE--14 FU-239 0. 6 0,066 0.055 0.317 
2 2FE-15 PU-239 3. 7 0.088 0.065 0,324 

I3 3 2FE-17 PU-23Y 'J. c 7 0.094 0.107 0.346 , .  
4 2FE-18 FU-239 ' ' 2. , " 9  0.144 O ' . l O l  0.336 ': 

5 JFE-19 PU-239 29. 8 0.122 0.097 0.322 ..'.l.O3Et13. 1.40E-14 4.01E-15 0.143' 0.041 2.33Et01 WARNING 

Q 
I2 

! 

e 
15 

0.004 8.64Et00 WARNING .,. 16 6 3FE-21 PU-239 12. 11 0.39Y O.OO6 0.308 , , ?.'16EC12 5.18E-lS 2.08E-15 0.011 
7 5FE-28 FU-239 ' 3. 9 0.130 0.078 0.334, .. 0 

IS M 9 5FE-3 U-239: . 
8 5FE-29 FU-239 4. 8 0.122 0.100 0.322 ' i n  

a 
. .  

I 10 SFE-31 PU-239 .'. 4..' ' :9 0.144 0.046'0.324.. : . ' . :  ' . .  . .  - 
II  11 7FE-32 FU-239 ' 1.'. 8 0.116 0.074 0.330 ' ' . ' 

11 1 2 -33 FU-239 ! 
13 7FE-34 PU-239 1. ' " 6 0.072 0.056 0.328 
1 4  7FE-35 PU-239 5. 13 0.255 0.084 0.318 
1> / 0.05'4 0. i )bJ  0 -' . . . .  . . .  '3d , 5 .  . 
16 9FE-46 FU-239 . 6 + ,  , . 8 0.116'0iO49 0.371.'.,'; ' . "  . 
1 7  9FE-45 FU-239 '.' 8 ' 6 0.083 0.055 0.334. :-3.20Et12".3.43E-15 1.53E-15 0.011 0.005 5.72E+OO WARNING 
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25 
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C L I i l F U L S E l l  

' i  A2EA: CMR-U TYPE: STACK' SAMPLING PERIOD 20-NOV-81@15:59 THRU 25-NOV-81@15:59 
. . .  . .  ... . . . . . . . . .  . .  ;.. , 

..; . . I 
... . . . . . . . .  . .  #'( *:, :'": 

. .  
. . . . .  . . . . .  . . . .  ....... . . . .  . . .  . .  ,;>:.:,, ,:. . , ' .  . , .; .... . . . . .  

I.' 

:, { ' >  . -. 
. .  --- - . - - - a * -  I . . ' . . I  

p J ~  ~ 

I 

... . . . . .  . . . .  .::.. EFFLUENT :, ACTIVITY : . . .  PAGE 1 ' i. -:.< .. 
.:: L.3 XMPC .: . . . . . . .  . . .  

PRIMARY GROSS : BKGD . I. 
. . .  

FILTER 

. . .  

. I  

8 
10 1 JFE-20 FU-238 12. 1 3  0.250 0.132 0.344. 

NO. IDENT. ISOTOPE . .  , ,COUNTS:.: : .LLD .,.CPMt-ERROf ,EFFIC., '2;t<U0,L(ML) ',', ,~ U,-CI/ML , +-ERROR ' .  :U-CI .. .+-ERROR , . . .  9 

2 JFE-22 PU-238 7 .  13 0.266 0.202 0.312 
3 4FE-23 u-235 47. 11 0.216 0.028 0.345 6.96Et12 2.30E-14 6.06E-15 0.160 0.042 1.15E-01 
4 42. 13  0.24'3 0.100 0.354 - - . 0.0 4 1.03t - 01 U-735 11 41 t - 2 4  
5 4FE-26 U-235 . , . .  7 .  :11 0.216 0 ;106 '0 *309 , . .  
6 4FE-27 U-235 11. 12 0 0 2 3 8  0.124 0.322 ' ,  

e 

e 

e 

I1 

, ' . '? ' ,? l t+12 , .  2 * 0 9 E  14 5*l55t . " *088 . .  . .  , .  . ,  . .  
15 

IS 

> 
II 

. . . . . .  . .  ID . .  
' i  

_ I  . .  . .  . .  . .  
. .  .. 

12  

.. 
. . .  

1: . .  . .  . , .  . , 
. '  . ' 

. .  . . I  . :  . ' 

. .  
15 

. .  . .  m , .  
17 

. . .  . .  . . . . . .  . . .  
. .  
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REA: CHR-PU TYPE: STACK SAMPLINQ PERIOD 13-NOU-81P15159 THRU 20-NOU-81815159 

NALYSIS3 TIME1 10.0 MINS DATEt 30-NOV-81Qlltl7 

€CAY= 235.3 HOURS 
MIPLINQI TIMEt168.0 HOURS CFM: 2.0 - --- - 

EFFLUENT ACTIVITY PAQE 1 
OR - - FILTER PRIMARY GROSS BKGD 

0 .  IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL ( ML ) F i Y  /ML OR %MPC. 

-- - - 1 2FE-14 PU-239 3. 4 0.038 0.054 0.332 

3 2FE-17 PU-239 8. 7 0.094 0.072 0.336 3.02Et12 2.66E-15 lel8E-15 0.008' 0.004 4.43Et.00 
-2-'-2Ft-l5 PU -239 0. 8 0.111 0.0/4 0.321 

4 2FE-18 PU-239 2. 8 0.133 0.055 0.334 
3 3. 9 0.144 0.080 0.312 
6 3FE-22 PU-239 9. 12 0.222 0.093 0.316 

8 6 0.083 0.0/4 0.553 
7 SFE-28 PU-239 3. 10 0.183 0.082 0.332 

1. 

- 
- -_- - - - 

9 5FE-30 PU-239 1. 7 0.105 0.091 0.314 
10 SFE-31 PU-239 3. 6 0.077 01066 0.310 
11 7FE-32 PU-239 0.  10 0.177 0.160 0.350 
12 7FE-33 PU-239 3. 9 0.161 0.085 0.304 

14 _- 13 7FE-34 PU-239 3. 6 0.077 0.075 0.326 
4. 12 0.244 0.084 0.532 - -~ . - 

15 VFE-44 PU-239 4. 7 0.094 ~ . ~ S E I  0.330 
16 VFE-46 PU-239 6. 8 0.111 0.054 0.370 
l /  - J. 11 0.205 0.091 0.520 

I 

2 f '  

5 ( ' ,  
P 
8 

7 

8 

9 

10 

I 1  ' 

12 

I3 

14 r 

11 ' 

18 ' 

19 
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21 ( 
24 
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AREA: CHR-PU TYPE1 STACK SAMPLING PERIOD 09-NOV-81809100 THRU 13-NOV-01814:00 
13 

111 

19 . .  , .  . .  = ' .  

ANALYSIS1 TIME: 10.0 HINS DATE1 24-NOV-81816130 ' ' ' '  

S x f l F m l  T I M E : l O l . O ~ O U ~ S  CFHt 2.0 
DECAYS 266.5 HOURS 

-6-5s r m l r k  i 
IDENT. ISOTOPE COUNTS U-CI t-ERROR XHPC . I  

..: . , 

S i  . 8 *64t+lZ 4 eWSk-14 1 .mE=n 0141Y v . 1 m  U.VYt+Vl m m  
1;33E-14 4r12E-15 0.024 0.007 2.21EtOl WARNING .... 22. 
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AREA : CHR-U TYPE! STACK SAHPLING PERIOD 09-NOV-81@09100 THRU 13-NOV-81@14:00 L: 
I l l  

I 9  

ANALYSIS3 TIME1 10.0 HINS DATE2 24-NOV-61@16130 
z i r n t x r n n t : i o i . o  HOURS cknr 2.0 

DECAY= 266.5 HOURS 

R m A R Y  GROSS EKdb E m  N T T Y  Pmit  1 I d  

IDENT. ISOTOPE COUNTS LLD CPM+-ERROR EFFIC UOL(HL) U-CI/HL +-ERROR U-CI +-ERROR XHPC 

3 F R O  PU - 238 10. 5* /?n lZ  6e66k - 15 2.34E - 15 0.023 0 . 0 i ~ ~  
3FE-22 PU-238 5 .  
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U-CI t-ERROR 
9 '  

.. . . .  . . .  . .  
1 2FE-14 PU-239 ' ' .  0. 5 0.055 0.052 0.337'  _ ' '  ' " ' ' ' " 

' 7 .  5 0.049 0.033 0.322 '1.23Et.13 2.56E-15 1.16E-15 0.031 0.014 4.26Et00 '1 I) 2 A. 3. v *  

?FE-15 PU-239 
.?Fk-1/ P U-L3* . ' I  .> .. . . .  6 .0.::5 % i:;:?:. ..3..41Et12: 4.14E-15 1.54E-15 O.!l,l4':' i .  , _ .  10.005 4.90Ei-00 WARNING I .  

. .  ..... . . .  . .  .. 
. 4 2FE-18 PU-23Y 12 0 .  6 

e 

Q 

Q a1 

e I' 

0 

" 

I, 7 5FE-28 PU-23? 1. 9 0.149 0.122 0.314 : " :  

m e - 4 .  M o T 1 m u n m  

1 0  5FE-31 PU-239 3. 8 0.122 0.050 0.339 

--- 
I. 

" 

I" 

I. 

9 WE-30 PU-239 0. 8 0.127 0.066 0.339 . 

+ A  ' i  c .3L F V = 2 3 Y ,  : . 0 .  u V . 1 & ' /  * Y J  u . JL'l . ;  . .  . . .  . .  1 .  
- 

12 7FE-33 PU-239 ,' 4. 6 0.083 :.k5'.0.311 j,. j 

-- 13 7FE-34 PU-239 ' 2 .  9 0.138 0.078 0.333 . :  11 

,,--~4--7rE=3s--Fu-=23~ - r.-. - 9 - 0 ~ ~ 4  -~;un-o'.m--.-  

I ,  - r l . r r c - r s m t J - L J Y  A. Y U . 1 3 U  V.Vb< U.JIY 

I 

1 5  9FE-44 PU-T'JY ' 1. 8 0.121, 0.114 0.330 
16  9FE-46 PU-239 2. 12  0.244 0.084 0.333 - 1. 

- ---. ---.. __ .- . .... - - .... - . 
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- .I 

@ :: ! 

:: I: : I  :. 
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........ - '  
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FILTER PRIHARY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 

UOL(HL) U-CI/HL t-ERROR U-CI t-ERROR XHPC ........ - -  ._ . _. . - . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ...... . _ -. ....... _. _. .. __ - __ __ __ _. _ _  ... - ... 
40. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC 

i1-i 

1. 5 0.055 0.039 0.341 !##I 
mui; 

1 2FE-14 PU-239 

3 2FE"'17 - Pu-.239-' - - .2  _.-...8 o' 117 o..loo o..334 

7 5FE-28 PU-239 2. 7 0.099 0.066 0.341 
8 5FE-29 PU-239 7. 11 0.199 0.066 0.331 

o-~Qs'52"-o;-345 

.... .. . . . . . . . . . . . . . . . . . . . . . .  . . . .  - .. ................. -- .- ....... - .......... __ ...... __ ........ ..... 2 2FE-15 PU-239 0. 5 0.061 0.078 0.337 
. A  

...... . . . . . . . . .  . . .  . ._ ......... - .. - ..... _ .... . - -(; '-9 -.sFE=30_.PU-2~9 o' ,--.- 
! I  10 5FE-31 PU-239 1. 7 0.094 0.063 0.343 !, 1: 

2. 5 0.055 0.063 0.325 inll( 11 7FE-32 PU-239 
'12 7FE-33-.Pu- - 239 -.-,- o .  T05.0~080...o. .i 

13 7FE-34 PU-239 2. 8 0.111 0.054 0.348 .:.si 

14  7FE-35 PU-239 4. 8 0.122 0.122 0.329 
15- -9FE=44-'-P" ~ 3 9  - 10-'o'-172 "o 093-o -337' I .. ..: - -_-l 
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. .  
.. 

-~ ..... ............ 

. . . . .  
,PAGE 1 ' ". . 

. . .  .. .. 
. .  2FE-14 PU-239 3. 8 0.127 0.044 0.336 

2FE-17 FU-239 : ,  :,.: , 2 .  ' . 12 0.224 0.035 '0.345. ,.it,':)::?:.'!' , ". 
... . .  ...... ,?(', :: :. .. . _  . .  . .  . . . . . . .  . . . . .  . . . . . . .  . . . . . . .  . . . . . .  .:. ,.: .. 
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" Z F E 3 S W 2 3 9  :. : 4 *. . 1 m m 0 5 -  

I. 2FE-18 ' FU-239 4. 

~~ ~~~ 

7 5FE-28 FU-239 57. 8 0.116 0.111'0.355 . 1.78Et13 1.93E-14 4.89E-15 0.345 '0.087 3.22Et01 WARNING 
F u-23-9 , .  3 

. .  
9 5FE-30 FU-239 . .: . : 2. , . 

10 5FE-31 FU-239. ' 2 
5 .  . . . . . .  I .  

" - - lT7FE--3ZFO'Z5Y m . w / /  u 
m .: 12 7FE-33 FU-239 0 .  . 6 0.077 0.079 0.335 ' .  . 
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- ~. . .  ANALYSIS] TIHE: 10.4 HINS 'DATE: 28-AUG-81@16:04" 

HOURS . CFM: 2.0 , : . .  

. . . . .  FILTER ' PRI 
. . .  C O l l N T S t t I C  . . UOL(ML) - HL - OR U-CI +-ERROR- . ,  , . .  . .  . . .  

- 0 7 ) J m I S m O P t  . .  

........... . . . . . . .  . . . . . . .  . . . . . . . .  
? . .  . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  ANALYSIS] TIHE: 10.4 HINS 'DATE: 28-AUG-81@16:04" 
HOURS . CFM: 2.0 

. . . . .  FILTER ' PRI 
. . .  C O l l N T S t t I C  . . UOL(ML) - HL - OR U-CI t-ERRm . ,  , . .  . .  . . .  

- 0 7 ) J m I S m O P t  . .  \L,I 

. . . . . .  .n -._ 
. . . .  . .  ......... _.. . . . .  
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XnPC 
. . .  

1 3FE-20 U-235 ' 2. 6 0.066 0.055 Oi325 

3 
, . .). . 

4FE-23 . U-2ig.. . '::,: .,,5:.': . .; ::% :l:g"::% .:.'"1.07Etl3':'''.2.09E-14': i'S.32E-15 ;. 0;224.,,."0.057 1.05E-01 . .  :. . . . . .  . . . . . .  ?''.:, ..  
. . _ . .  . .  

, I  7 T T t - 2 Z U - 2  . . . .  , .  . .  .L. .. 
4 ME-24 U-235 .... : 14e"Y ,'7 0'.100 0.075.0.355''  ' . . .7.~5Et12""4.46E-15..1.58E-15..  ' 0 . 0 3 5  '0 .013 2e23E-02 

0 .  i3 0.114 0 . 0 / 3  0 ' 1. 4 F E = z i s u - 2 3 5  .*&'A 
' 3. " 6 0.066 0.049'0.316 

-. 
. .  , .. . .  .. ,, 

. . . .  . .  6 4FE-27 U-235. 
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c c  I M P U L S E  II 
..... . . .  , .. . . . .  - -_- I ...... .- . .  - _. ........ . -..-- . - 

tEA: CMR-PU TYPE: STACK SAHFLING FEk'IOn 07-AUG-81@15:59 THRU 14-AUG-81@15:59 
; , <  

. . .. ........ . . . . . . .  .- -. .- - - - _  - . . . .  
IALYSISI TIME: 10.0 nINS.  DATE:"21-AUG-81@11:42 
MPLINGI TIME:168.0 HOURS CFM: 2.0 

............ ... . . . __ . 
.. 

I ,I 
._ . - . - . . . .. ,.. - - ' I  . . . . . . .  .... .... . . . . .  ........... .. - XAY.5. 16.3 + Z .HOYKS . _ _ _ _  . .. 

. a :  PAGE 1 FILTER PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  
1. 

1 
2 
3 
4 
5 
6 
7 
8. 
Y 
0 
1 
2 
3 

xnrc . . .  IDENT. ISOTOPE COUNTS LL.D CPMt-ERROR EFFIC VOL(ML) 1J--CI/ML t-ERROR U.-C I t -ERROR 

2FE-14 FU-239 1. 7 0.088 0.054 0.333 
2FE~15. PU-239 2. 7 0.105 0.039 0.341 
2FE-17 PU-239 2. 0 0.116 0.055 0.340 
2FE-18 PU-239 1. 11 0.199 0.079 0.309 
3FE-19 PU7239 14. 10 0.177 0,114 0.336 1.32Et13 4.60E-15 1.67E-15 0.061 0.022 7.67Et.00 WARNING 
3FE-21 PU-239 1. 9 0.155 0.052 0.303 . . .  ..... 
5FE-28 PU-239 5. '8 0.111 0.069 0.343 
5FE-29 PU-239 0. 8 0.122 0.071 0.344 
5FE-30 PU-239 1, 6 0.066 0.055 0.329 
5FE-31 PU-239 2. 7 0.088 0.060 0.348 
7FE-32 PU-239 
7FE-33 PU-239 
7FE-34 FU-239 

4. . .2FE=3!5  elk239 
5 9FE-44 FU-239 
6 9FE-46 PU-239 
2 - .  . .S!EE:AZ. PlJ72339. . 

... 

3. 6 0.074 0+035 0.341 
1. 10 0.177 0.083 0.330 
8 .  14 0.299 0.152 0.332 

.... 2.. . .  ?.9~.0~9..0~05'r._Q~.351. 
4. 9 0.144 0.076 0.415 
2. 6 0.083 0.055 0.323 
1. 7 Qe.099 0.0.55. 0.34.1 
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C C  I M P U  L S E 3 J  . .  

___ -11; . ... ............ .. . . .  __ ...... _. . - -. .7 - -._______ __ 
I. 2EA: CMR-U TYPE: STACK SAMPLING FERIOD 07-AUG-81@15:59 THRU 14-AlJ0-81@15359 I ,  : L ;  r 

I. 

1 
2 
3 
4 
5 
4 

..... 

.. . ..... .. ... . . . . . . . . . .  . ... . .  . . - - _ _  . . . . .  - . . . .  -. _. _. . .  - -. -. ,. --1 ' j  
_. - ._ 
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j li 

JALYSIS3 TIME: 10.1 MINS CiTE: 21-AUG-81611:43 
WIPLING3 TIME:168.0 HOURS CFM: 2.0 
I.CBY= ,163 t 7. HOURS - - . -- 2 , ... . .- .. -. . . . .  . - _ _  ...... -. ...... .. . . .  . . .  . (.I 

*,,I 
i,! 

FILTER PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 
XMPC . - I IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC V O L ( M L )  U-CI/ML t-ERROR U-CI t-ERROR 

3FE-20 
3FE-22 
4FE-23 
4FE-24 
4FE-26 
4FE-27 

u-235 64. 11 0.199 0.117 0.318 1.09Et13 2+52E-14 6.28E-15 0.275 0.068 1.26E-01 
U12.35 . 3. ' 1 2  0.233 0.079 0.328 . _ -  ..  . . . . . .  . -. ..... . - .. 
u-235 119. 12 0.238 0.089 0.341 1.07Et13 4.29E-14 1.00E-14 0.458 0.107 2.14E-01 
U-235 20.  10 0.188 0.119 0.340 7.95Et.12 6.68E-15 2.14E-15 0.053 0.017 3.34E-02 
U-235 2 ._ 8 0.133 0.055 0.324 - 
U-235 2. 9 0.161 0.089 0.330 , 

- ... . . . .  

. . . . .  . .  . . . .  . . . .  . -. .... . . . . . .  - . .  -. .._ . . . .  . .- . . - .- ... . 
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CC I tl P U L S E 33 
-.-- 

REM CHR-PU TYPE; STACK SAHPLINO PERIOD 3 i -~u~-e i~ is :s9  THRU o?-~uo-aieisia9 
.. 

-_- -- . .  
i-- 

NALYSISI TIHEJ 10.0 HINS DATEJ 1 4 - ~ ~ 0 - e i e i 4 t i i  
MIPLINOI TIHEJ168rO HOURS CFHt 2.0 
E c A E L l M & A o m &  I 

~ E M T ~ ~ ~ ~ N I L ~ L I L ~ C P ~  E E F . . . . m L L A = c I / n l + - E B B P R  - 1 *Elmo- 

. .  
FILTER' PRIMARY ' OROSS BKOD EFFLUENT ACTIVITY PAOE 1 

~. - ~ ~ 

4 2FE-18 PU-239 l r  10 0.177 0.103 0.310 

6 3FE-21 PU-239 8. 12 0.233 0.108 0.303 
7 SFE-28 PU-239 2. 8 0.116 01070 0.340 

..5- S&lK P U ~ 3 e - - - . l . a - ~ - . 0 ~ 7 ~ ~ O r 3 3 3 - _  _ _  _-_-- _ .  -- - . 

B - S F L - 2 L 4 . U 1 2 3 L . . A  ... d..W.U d S U L 3 . a  ___.._ - .__. 
9 SFE-30 PU-239 0. 8 0.122 0.079 0.332 

I .t. /,,,.. 
: L :  

::.!: 
...-_ 1 2FE-14 PU-239 1. io o.iee 0.065 0.344 

.2. . -=-Ax. .PU-239- - .L-P  ..o t L 3 8 . P 9 & u  r334 - -- - ._. . _. -. . - . __ __ -. - . - - . _- .... 
3 2FE-17 PU-239 1. 0 0.127 0.097 0.329 

.. . 

___ . . 
~. . ~ _  ~~. ~ 

LO 5FE-31 PU-239 3. 7 0.103 0.063 0.343 

12 7FE-33 PU-239 9. 9 0.144 0.123 0.353 
13 7FE-34 PU-239 2. 10 0.177 0.103 0.329 

ll.-ZE€-X 4 .k -239  -. -3 1 2 i l ( L 2 2 L O ~ l Q 8 - -  - - .  .- - 



- . -. ' E - I - W !  L4-€-&3--- - 

)REA 1 CMR-U TYPE1 STACK SAMPLINQ PERIOD 31-JUL-~l~lS139 THRU 07-AUO-810151S9 . 
-----.- _- - .-- -I 

- 
INALYSISI TIHE1 10.0 HINS DATE1 14-AUO-81P14:ll 
L A # P U ~ ~ U ~ 6 ( E * e ~ ~ ~ Q - . - - - . - .  - -- 
IECAYa 166.2 HOURS 

IO. IDENT. ISOTOPE COUNTS LLD CPM+-ERROR EFFIC UOL(HL1 U-CI/HL +ERROR U-CI +-ERROR XMPC 

. . .  
*.? .. 

- J U . I E L & R Z H A ~ ~ . - - -  B 1 S O L - - - A E H L 4 C L U L J ? Y  - M E  * 

. .L  . 3FE720 - . W S -  __- L ..-9Ar.l&L0.96LOa.X2Z - __ ..- . -- - .- . -  
2 3FE-22 U-235 4. 12 0.222 0.100 0.327 
3 4FE-23 U-235 123. 13 0.255 0.076 0.328 1.07Et13 4.64E-14 1.08E-14 0.496 0.116 2*32E-01 

bit :: 

- -- .- - -- -;* 
i .. 



. .  \. . 

. -_I - -L -- 
NALYSIS3 TIFIE; lor8 HINS DATEt 07-AUQ-8lP10154 
AHPLINQJ TIHE1168.0 HOUR8 CFHZ 2r0 
E C A Y = ~ 2 L p - H O U R 9 . . .  --- - 

8 , .  

' I..,: 
I :; 

,.L: '::: 

1%: 

.-. 4. 
! . .  ii 

FILTER PRIMARY QROSS BKQD EFFLUENT . ACT$VITY PAQE 1 
~ - ~ I E ~ ~ L ~ ~ Q I ~ ~ L ~ Q u ~ N I ~ . . .  . ue ..W*-EF- - - u ~ ~ - l a - c ~ i ~ ~ . + - a a a ~  .rr-cr-+sRBoR.-aeL---.. . 

. L-. .SEdS- - Pll-33SL _ _. 4 -6-0 &72AQ29.D.13U.-. - . _. ._ . -. - . . 

L- - 3 E E ~ l E d 2 3 9 -  -23..4-- .U.. . Q r z t 4 . ~ . l . Q O - 0 ~ . ~ - 1 , 3 2 E U 3 - ~ 4 E l 5 2 . 2 Q k l L - .  4943-0 eB.29.. W 7 h l O L Y A R N I N O .  . -- . 

At --SEE.-2'9_-. P!Jz239-.. _ - &QA?SC..&C?&~&~O- ._ , . - _. _- - .- . -- .... 

.. . . ... , 
is.. 

1 2FE-14 PU-239 1. 6 01083 0.053 0.345 

3 2FE-17 PU-239 1. 7 0.088 0,074 0.320 
4 2FE-18 PU-239 2. 9 0.144 0.088 01342 

6 3FE-21 PU-239 2. 12 01233 0.108 0.303 
7 5FE-28 PU-239 11. 7 0.105 0.032 0.345 3a56Ef12 3.34E-15 1e32E-15 0,012 0.005 5.57Et00 WARNINQ 

9 SFE-30 PU-239 0. 6 0.066 0.050 0.310 .. . 

. .... . _- - 
b: 

it 1: 
'I, : 
.I 

?,# 
. _ _ ~  

10 5FE-31 PU-239 4. 7 0.103 0.063 0.319 

-. - --..- _- ._ __ _ .  . _ _  ._ . . . . . ...... $ 
'I ' !I .; . .  

i '$ 



- - . € ~ ~ I E R _ . . P E I ~ Y - . ~ R Q ~  - BKOQ EFFLUENTACTIYIY - .-.. 
NO* IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOLo.(L) U-CI/ML t-ERROR U-CI +ERROR XHPC 

1 . 3FX:P-.I):233 -A* 13.9 r.249.9dl79322- ._ __ ._ . ._ - _ __ - ._ - .- ... - -- .- . .. .- -. . 

3 4FE-23 U-235 171r 12 01244 0.144 0.336 lr07Et13 5.9eE-14 lr36E-14 0.638 01146 2.99E-01 
2 3FE-22 U-235 4. ii 0.194 0.06a 0 ~ 3 2 7  



t' ANALYSIS3 T IHEI  10.0 HINS DATEt 24-JUL-BlP13149 L _. ._ -- 
I ,  - SAHPLIN03 TIHEt168.0 HOURS CFHt 2.0 

DECAY- 165.8 HOURS 
~ . - __. _. , - .- -._-.._-- - - - - .- - - P*QE -.1 . - .. 

FILTER'- PRIHARY OROSS BKQD EFFLUENT ACTIUIT~ 
NO* IDENT. ISOTOPE COUNT8 LLD CPHi-ERROR EFFIC VOL<HL) U-CI/ML +-ERROR U-CI .)-ERROR %HPC ;a - - -  ._ ___ --- __ .-----_-_._--. -. - 

1 3FE-20 U-235 1s. 11 0.199 0.090 01324 1.09Et13 6.08E-15 1.83E-15 0.055 '. 0.020 2.54E-02 
2 3FE-22 U-235 7 .  12 01233 0.066 0.323 

4 4FE-24 U-235 55. 11 0.216 0.122 0.346 7 r 9 5 E t 1 2  1193P-14 4.936-15 0.153 0.039 ,9r66Ee02 
5 4FE-24 U-235 7 .  10 0.188 01102 0.340 

9 01149 0 061 01344 4 4FE-27 U-235 ..e <- 

_ _ . _ _ _ _ L _ . _ _ _ _ _  3 4FE-23 

-------______._a* _*-. ._ __. .-.- ~ - -.- - 
. .  

-- -- -. __ - ____ __ - -- . .... ... -- .. . .. .. 
,... . ,  

I .  

-.. . C., :-__ __ ~ . .- 
! 



. . . . .  .- 

7. C C I H P U L S E l I  

CHR-U TYPE:' STACK 6QHPLINQ .PERIOm2-JUL-b 
I i 

u 
z 

-. ... - . . . . . . . .  . - - . - -- 
. . . . . . .  . .-.._ *c , .: AREA t 

1 .  
I :  

/.' . .  .. 

...... . .. .... ___ ..... . LOOQED ->DKlt -- ...-_ __ 

. .  
8 

i . .. . 
- \ i 

.I 
. .  ... 1 

. . .  . . .  .- . .  . . . . . . . .  . . . . .  ,;; '. I 

.I. : : .1' 
. . .  

. . . . .  .. ..... .. , 1,. . . . . . . . .  . .  .... ....... . . . . . . .  . . . .  . . . . .  
. .  .: 

. . . . . .  . . . . . . . . . . . . . .  . . . . . . .  ~ . . . .  
. : . . : .  -.. ,.. 

? . .  . _ .  



.. 
' I  '.. . .  

- .  
..... 'r 

_. , --- -... C C  I H P U L S E  33  
.- -.- .. ... 

--  =k-- - - . AREA : CMR-U TYPE: STACK SAHPLINO PERIOD 17-JUL-Bl@lStS9 THRU'24-JUL-81PlS159 
. - .... - __ _.- - _. 

ANALYSIS3 TIME8 10.0 HINS DATE8 03-AUQ-81PlOt00 
SAHPLINQ3 TIHE8168.0 HOURS CPHt 2.0 
DEC4Yb23G(LLUUIRL .- _ 

VO* ..ADSblFc IS0 ~ ~ . -  ~ ~ ? S ~ L  ~ - . .  C ~ t = ~ R  ~ . . .  ~ I - . - U O L ~ ~ ~ - - ~  L - M R C C 0 6 L  

i 
..d" . -. .- 

j 
0 :. 

' I :  
FILTER PRIHARY. QROSS BKQD EFFLUENT ACTIVITY /---?*:,.. PAQE 1 

Il-rt +-Earn ZMpP __ 
# a  

, :. 1 3FE-20 U-233 3. 7 0.105 0.063 0.327 ' r . .  
. . .  . . . .  -2. . 3FE-22 _IJ-+23L- QL- . . i L - O .  129. O A Z Q .  .0*354_.. __. _ _  - .- ..... ........ 

-3. ..-*.E26 kW'. -l;G m a x p J 4 z L . . m J L _  . 

3 4FE-23 U-235 , 350. 17 01377 0.220 0.318 1*07Et13 1.38E-13 3005E-14 10469 0.325 6.SBE-01 
4 4FE-24 U-235 32 9 0.149 0.103 00315 7.9SEt12 1622E-14 3.45E-13 01097 0.027 661211-02 

-. - .. . . .... . ...... __ 
6 4FE-27 U-235 3. 4 0.027 0.036 0.333 2.46Et12 1rBOE-15 9*23E-16 0.004 01002 8198E-03 

I& 
.- - .- .. ._ - -_- . . .  . .  . . - - . -- ............. ..- , -. - - - - .. 

I 

a:;: 

: .f: 
i 1.' 
.%a'. 

,., . ........ .... __. - .  . -- 
' c: 



11 

.I": 

:I?.: 

I :  

2 j, 2FE-IS PU-239 01 11 0.199 01000 0.343 
3;:! 2FE-17 PU-239 0. 6 0.077 0.050 0.301 

... --. .- . . --. . - ._ _ . - . __ 
ita': 

L 2 E E : l k  P M 3 e  -.Ae- . k P n I I L Q . & S 6 . 3 2 9 L  

,I, 
13 3FE-19 PU-239 40 I 4 01038 0.069 0.335 1.32Et.13 lr50E-14 3,998-15 0.198 0.053 2~49EtO l  YARNINQ 

.. .... 1 . L S F k 3 1 4 U 9 3 9 -  .-2. . S A *  Q % O , n U  - d 6 .  . . . . . .  -- ...... - . - . . ._ 
11 7FE-32 PU-239 2. 6 0.077 0.046 Oa3AO 

:. 

. 

- .  ............. 
i 2  7FE-33 PU-239 0. 6 0.083 0.061 0.323 
S.. .1EE-34 PU-239 4 L 4 . m ? m U * w .  ... . ... ...... .. -. 
14 7FE-35 PU-239 1. ii 0.199 0 . 0 ~ 2  0.333 
13 9FE-44 PU-239 0. 9 0.161 0.005 0.327 
169EEZl lhFu339  Q ~ _ 6 2 Q * Q & L Q 9 8 2 L h 3 2 2 _ .  . ._ __ -. . 
17 9FE-43 PU-239 2. 9 Oa149 0.100 0.353 

- . .. .- -. .... .... .- . . . .  -. . .  . . - .... .... - . _. _. - ._ 

_- -- __ .. -. ._ . , - -. __ .- .......... , ......... 

... . -. 
I : e?!: 

f?!:; 

- .- ... .- - - __ .... - ................. -- ....... 1s: 



i.. 
I .I. . .. ' . .-. . -.. 
: :.. 

. 
!.: 

. t'. 
a * : .  

. . .. -_ -- -- -. - . .- .. .. . . 

. .r. 
,$: . ... . - . , -- . .. . - - . i'f' ~ - - 

, I '  .. 
: ... 

I - .  

:EA: CHR-PU TYPEt STACK SAMPLINQ PERIOD lO-JUL-81P15159 THRU 17-JUL-81P15159 

_. ._ - . _- -.- . - 
I z L w S l  TINE1 T U X  n I N 8  . , P A T E - ~ i l ) ? U L - B ~ 1 3 t 4 7  
INPLINQ~ TINEtl '68sO HOURS . CFnt 2.0 . ' .  ' 

'. .- - , . .  :CAY- 165;BtiOURS -. 
PAQE 1 ' I  

FILTER .. PRIHARY QROSS BKDD EFFLUENT ACTIVITY . .  - XHPC . . . ._ . . . UOLWL) u-cI/nL +-ERROR U-CI +-ERROR 
. .  . . . . ,  

1. IDENT. ISOTOPE COUNTS LLD CPW-ERROR EFFIC 
, I. . . .  . .  . ... . . .  

. .. 
... . .  . .  

1. 2FE-14' PU-239" O ? '  , '  5 0.049.0a043 0,367 ' 

2' 2FE-13 PU-239 ..: .O'; '. .i ~8~0rl l6"~0; '093'0~314 
3 2FE-17 PU-239 0.  -813.3 0.066 0.308 
4 2FE-18 PU-239 0 .  8 0.122 0.087 0.341 

- .-- -.--- .- 

20. 10 0.172 01125 0.334 1.32E+13 6.74E-15 -____ 2..14E-1!5 0.089 . ..__- 0.028 - -- - .- 1 + 1 2 E t O l  . - -. WARNINQ ... . . . _. . . . ._ S 3FE-19 PU-239 
6-3FE-21 PU-239 4. 100.1880.08nmiT"- '- '  
7 SFE-28 PU-239 2. 9 0*155 0.084 0.337 .- 





- . . .  

C C  I M P U L S E 11 

. . . .  REO! 

~ L . ~ . s . ~ s , ~ . ~ , . . ~ ~ ~ ~ ~ - i . ~ .  3 5 1 1 ~ ~  -..PATE:. . ~ o - J U L - ~ ~  

!X?-.W-TYp.E.~. .S.TMX.. _SA)?PLING PERIOD . . .  .24:JUN:81@..LS.:=iU . . .  
. . .  
. .  : . . . .  . . . . . . . . .  . . .  . . . .  . . .  

. .  
. ,  . .  . .  . .  

. .  
. .  

WIPLINGI TIME:144.0 HOURS CFM: 2.0 
:CAY= 187.1 HOURS 
.... . . - . . . . .  .............. 

FILTER PRIMCIRY " :GROSS .' . BKQD 
1;'. .IDENT. .ISOTOPE , ,  COUNTS ; LLD CPM+-ER 

. . . .  . . . .  
. .  

i ' ~FE-I~ ~ ~ 1 - 2 3 9  0. 6 0.077 0.075 0.346 
2 2FE-15 FU-239 0. 4 0.038 0.041 0.344 
3 2FE-17 PU-239 0. . 7 0.094 0.039 0 .3  
4 2FE-18 PU-239 2. 5 0.061 0.074 0.3 
5 3FE-19 ' PU-239 18. ' 6 0.083 0.043 0.3 
6' 3FE-21. .PU-239 ' .o. 5 0.055 0.046 413 
7 5FE-28 PU-239 0 .  5 0.050 0.061 0.327 ' 

8 5FE-29 FU-239 2. 5 0.055 0.046 0.335 
. ........ ... .._, - ...-.- - . . .  . . . . . . . .  . . . . . .  , . . .  . . . . . . . . .  . .  . . . . .  . . : . ,  .O 5FE-31 PU-239. . 2.  10 0*183,0.122 0.360:: . ,  , '.: , , 

.1 7FE-32 PU-239. . . .  . . .  
. .; . .  

, ,  i . .  
, .  

. . . . .  . . .  . .  . . . . . . . . .  . . . . . . . . . . . .  . . .  
. ,  . ,  , .  . 

. . . .  . . . . . . . .  
:i . ;, . , ' , ,b ,  , ', *. . , , 

. . . . . . . . .  
. .  

. . .  ... . .... 
.. ,, . .  

, .  5 OtO50 .Q.Q50, 0133.3.. - .____ 
. : . .  ' . ' 

. .  . .  
9 S.FS.30 . .PU723?. , . 5. 

.2 7FE.-33,.' : PU-239 0 .  8 0,122 0.056 0a341 . , - -__-_ - .--- -. _.. 
.- . , 

1 _. -- 
. .  

--.- .. , -_. . -. . .  . .  , .  . ',,. .' 
. .  1. 6 0.072 0.056 0.353'. ,". ! . I . ,  '. . , : . , ,  

3 7FE-34 PU-239 0. 6 0.072 0.056 0.342 
.4 7FE-35 PU-239 0. 4 0.027 0.036 0.351 

-._. __- . . . . .  . . . . .  . . .  . . .  . . . . . .  
. . . . . .  . . .  

.. 
. .  

. . . .  
_-,-- 

. . . . .  
. .  , .,.., ,,. 

.I ,;; . .  . .  
I .I , ' ,  

5. .?FE-44 PU-239 . 1* ,6 Ot066 O*OS5. .O.d22 
.6 9FE-46, PU-239" 
7 OF€-45.. PU-239 , . 1. . . .  . . .  . . .  . . .  ...... . . . . . .  . .  . .  ( .  . . '  

. . .  
, 

. .  . ,, . '. 'I: :., . , , , , , 

. . .  

0 .  ., 3 0.016 0.025 ,O'1335 . ' ,  . "  a ,  ' .  

. . .  .... 
, .> ../ ' . , .. , . . , 

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . .  .... ....... I,.. ; .------ ...,., 6 .0.066 0~061.0;342 , , ' ,  ' . ,  . ' , ' . . ,  . .  -_- - ., . . .  

......... -_ -_ .. , .................. - ..... , . . . .  . . . .  . .  
, .  

. .  
. . .  . . . . . . . . . .  . . . . . . . . . .  

. .  

. . .  . .  ........ 



' I  C C  I M P U L S E I1 

.......... . .  . . . . . . . . . .  , , , i  . I '  , , . ! ?  ' , .  

,,!.', 

. . . .  . . . .  . . . .  . . . .  . . . .  . .. ... ......... .. . 
.___ ..~P~R=UJXE.L.ST€ICK . .SflME'LLNG ..PERIOD .X: JU 

,,, :, , I  : ; I ,:.. :. . .  , . . ,. 

. . .  . .  . . . . .  . . .  . . . .  . . . . . . . . . . . .  
, .  

, .. , ,  

. . . .  . . . . .  . . . . . .  . .  . .  . . .  
. .: ., . I, . 

. . .  . . .  . . . . . . . . . .  . .  ' . I  

.; 
.. .. 

n E c m  187.2 HOURS 

. .  .. , 

_--. 2- --... ::4: . .  , . .  ........i... ,,':.'.,. .I ! 

, . '  . 

, .  , 

I . . . .  
. : . .  . .  . .  

P.E(ALv . ~ .  X~ilr.TXflE.L-IR. .II... MLNS ,DATE:. .la-JUL-61@11.:ae,__ 
SAHPLINGI TIME!144.0 HOURS CFM: 2.0 

. . .  ~ . . . .  .- _- .. . . . .  
F I L T E R  ' .PRIMARY "' GROSS 

NO* IDENT. ISOTOPE COUNTS 

1 3FE-20 U-235 1. 
2 3FE-22 U-235 1. 
3 4FE-23 . U-235 72  
4 4FE-24 U - 2 5 V  8. 
5 4FE-26 U-235 2. 

*> 6 '( 4FE-27 U - ? 3 ~  

,/- 

./ 
. .  .- 

..* LOGGED ->DKl: 
. . . . . .  . - .  

. .  

' ' 1 ,  )r) ,,7 

/. 
.. ......... ~ ,'- ,e./j 

. . .  . .  . .  . .  . . . . . . . . . .  ... 

I 

, . .  

LLD 

6 
8 

. .  . ,  .. :__. . .  i ._..-.-_ -..'-2-i--. . . . . . . . .  . .  
0.083 0.070 0.344 
0.116 0.043 0.314 

. . .  . . . .  .. . .  . .  

8 0.133 0 096 0.322 . .  .9 r . l5Et12  ..... 3.+24€,-14,. .2*P5€-15 .... -0.12e6-9+1125.1;.62E-Ol . . . .  . ._ .. ,-..- 
. . . . . . . .  . . .  . . . .  . . . . .  . . .  

. .  , .  
. . . . .  

. .  
.; . . , ..!, . . . .  . . . . . .  : , . . .  . . .  

.. 
.: 

. .  , ,  ,, . , 

. .  . .  ................. 
, .  

. .  9 0.155 0.091 0.327 

, .  . .  , . '  -- . .  ' A .  . .  
12 0.227 0.097 0.343 , '  .. , .  

11 0.216 0*0.93 Ot3,OZ; ,__.- --- . .  : . .  

, , , -  < .  

.......... 
. . . . .  

. . .  

-. , ...... .- ..... . . . . . . . . . .  . . .  , , .. ._ ... . - . . . .  
.:I .. . .  

. .  
. .  

. . .  ,;,. .... ,;;.;:,::. - - :. .:;.::.:,L.,' . __.._- . ,,;.;.:: -.-. . . . . . . .  I_ __- 
I. 
i 'I i .; 

I '  



-- . .  
. c t  I n p' U.L. S ' E  11 

?EA: CHR-PU TYPE: STACK S(\t4PLINQ PERIOD 19-JUN-8181S159 THRU 26-JUN-81815859 
- -- 

.I  

JALYSIS3 TIHE8 10.0 HINS DATE8 Ob-JUL-81812116 

:CAY= 236.3 HOURS 
l t i P L U ~ m ~ L 2 L  - - ' 

I I L I E R  --eRUMY .OREIS . __ __ ENOL.. .JEEUJENTI.-_ ACTIWTY - _. . . .. PBPL...l 
I*  IOENTi ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(HL) U-CI/HL +-ERROR U-CI +-ERROR XHPC 

. - . .- -- -. .. - i E U _ P L 3 3 ! t O . . i ; L Q t 2 2 Z A h  l3LCh.346- - - 
2 2FE-15 PU-239 3. 11 0.205 0.118 0.323 
3 2FE-17 PU-239 3. 10 0.172 0.066 0.338 

- 4 - . - 2 E E W 3 3 9  i. ___. 7 0 09 .&4LO.rB!B.  .- -. .- .- 
5 3FE-19 PU-239 112. 9 0.155 0.080.0.332 1*32E+13 4.21E-14 9.89E-15 0.556 0.131 7101E+01 UARNING 
6 3FE-21 PU-239 29. 13 0.261 0.114 0.316 3102Et12 1.06E-14 3.09E-15 . 0 * 0 3 2  0.009 1*76E+Ol WARNINQ 

'. 
7 5FE-28 PU-239 2 *- ASdl6-o9.m3Jo*.3-3i  . -. .. - __ - - .- . - - . - - L . .. . 
8 5FE-29 PU-239 01 7 0.099 0.103 0.367 
9 SFE-30 PU-239 1. S 0.044 0.046 0.322 ~. - ~ ~~~ 

1 O ~ - ~ S ~ ~ - - . ~ . - a o . O . ~ ~ ~ . . ~ 3 . ~  __ _- 
11 7FE-32 .PU-239 1. 13 0.255 0.076 0.333 
12 7FE-33 PU-239 ' 2. .7 0.094.0.063 . .  0.344 
LXLFL-34 PI1 - 2 - 4 . -  . &;Lo-.--- -- 
14 7FE-35 PU-239 1, 11 0.216 ,0.1.00 0.334 
15 9FE-44 PU-239 3. 12 01222 0.127 0.343 
16 9FE-46 PU-39 2 . a - 4  0.335 ' 

.7 9FE-45 PU-239 31 10 0.193 0*099'.0;336 . ' . 
.. 

- .. . -- 

.- _. ._ . . . . - ._ .- - . - .- . . -- .- - - _ .- 
r 

- - .- -. .- -. -. _.  

-- - -. -- ._ .. - -. 



- _---- .. 
LLL~~P-LLU-E-~L ~ 

AREA t CMR-U TYPE8 STACK SAHPLINQ PERIOD 19-JUN-81815159 THRU 26-JUN-81P15159 

ANALYSIS3 TIME8 10.1 HINS DATE; 06-JUL-81P12816 ' 

S W U N C i l - T i n E & Q . H M I B S - . - C E H Z - 2 L L a  -- - 
DECAY= 236.3 HOURS 

.... UOL(ML) U-CI/HL .)-ERROR U-CI +-ERROR XMPC 



, ___ ..- -__._._..- . 

. . . . . .  

. .  . .  
. 

:. , . , . :. .' , . . 
$REP:" CMR-PU. TYPE: STAC . .  . .  . .  - 
WALYSISJ TIME: 10.0 MIN 

IECAYZ ,165 .4 HOURS '. 
3M!Y-ING_I-TI!!E! I _ & ! .  HOURS . .  . CFtI:. 

. .  
FILTER PRIMClRY GROSS 

40- IDENTI ISOTOPE CO 

1 2FE-14 FU-23.9 5. 7 0.088 0.078 Q.338. 
2 2FE-15 PU-239 
3 2FE-17 PU-239 
4 2FE-18 PU-239 
5 JFE-19 PO-239 
6 3FE-21 PU-239 

. 7. . WE-28 .... PU-239 ... 
. 8  ' SFE-29' ,PU-239 

10 5FE-31. PU-239 
11 7FE-32 FU-239 
12 7FE-33 PU-239 
13 . 7F5-34 PU-239 

.14 7FE-35 PU-239 
15 ' 9FE-44 PU-239 .. 
16""9F.E-46. PU339 _ _  . 1. ' 

17 9FE-45 PU-239 

9 5FE-30 PU-239 , 

. . .  ......... . .  
. .  . .  

, .  



............... v . - -.-. -. - 
I 

C C  I M P U L S E 33 

FlREh CWR-U TYPE: STACK SAWLING PERIOD 12-JUN-81@15:59 THRU 19-JUN-81@15:59 
- . .  .I ..... ..-- - - . __._ _._. ... . . . .  .- . . . . . . . . . . . . . . .  

. . . . .  . . . .  . . ,  . .  . .  . .  
, ' . ' .  

. .  . .  
. + u n ~ Y s ~ s i .  TInEa.: io.0. HINS ':D~TEI '26-~UH-diei3:51' 

DEcaY= 165.9 HOLRS 

...... EILTER !?BIkARY. . ..GROSS .. BKGII..-. .. 

SPUfLINGl::~TIIHEI.'.)lbB..O.-HOURS :..CEU:...: 2.0 ..:.-.-._.._. -..-..:.---. 

' ND. IDEkT.: ISOTOPE ", COUUT LLD CPUt-ERROR 
. . ,  

:. . ' 1 3FE-20 U-235 6 .  8 0.111 0.009 . -. . _- ._ . . . . .  
2 3FE-22 U-235 4.  11 0.216 0.093 0.313 
3 4FE-23 U-235 199. 9 0.149 0.050 

..I80 10 0.177 0.114 4 4FE-24 . U-235 
5 4FE-26 U-235 8 .  9 0.144 0.052 
6 4FE-27 U-235 7 .  12 0.233 O.O?O,. 0,337 

, .  .: 

. . . .  . .  
LOGGED ->DKI : 

, 
. . . . . .  . . . .  . .............. ..._.__ ._.. . . . . .  . . .  ---[ '. 

...+ 
. . . . . . . . . . . . . .  

'., . !  ' :  ' 
. , . -  . .  

. .  , ,  :.: .., ' 

. .  , 

.... . .  .... I . ' .  , .,, ?,,,:..':'': ~.. - 
.: 

,..' .. . . . . . . . . . . . .  . I .  . ----. .......... . . . . . . . . . . . . .  i \ ! ; :-.: -. 1-L.1 : L.-- 

\ /  I : '  
. .  . .  

~. ' /  
j - -  I 



, .  

lkALYSIS3 __ . .._ __ ... T I  _- HE 8 . .  1.0.. 3 
AMPLINQJ TIME1168.0 
IECAY= .... '166.0 HOURS 

.. - ........ 
FILTER PRI~ARY 

01 IDENT. ISOTOPE 

1 2FE-14 PU-239 
2 2FE-15 PU-239 
3 2FE-17 PU-239 
4 2FE-18 PU-239 
5 3FE-19 PU-239 

--- ... .. 

C C  I M P U L S E 13 

BTACK SAMPLING PERIOD 05-JUN-81@15159 THRU-12-JUN-81@15:59 . .  

HINS DATE: 19-JUN-81014:02 . . . .  .- . 
HOURS CFH: 2.0 

- .  . .  . . . . .  
GROSS BKGD EFFLUENT ' A C T I V I T Y  
COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML +ERROR 

. ._ . .  _. ...... ......... -. . 
2. 7 0.008 0.060 0.337 
0 .  b 0.072 0.044 0.302 
0. 7 0.094 0.084 0.303 
3. 9 0.155 0.098 0.337 

97 9 0.155 0.091 0.358 1.32Et13 3*27E-14 7.79E-15 
6 3FE-21 PU-239 15. 10 0.188 0.041 0.300 3.02Et12 ,,5t35E-15 1.95E-15 
'7'" %E-28 PU-239 2. 7 0.094 0.088 0.339 
'8 5FE-29 PU-239 2. 8 0.116 0.090 0.360 
9 5FE-30 

10 5FE-31 
11 7FE-32 
12 ... 7FE-33 
13 7FE-34 
14 7FE-35 
15 9FE-44 

17 OF€-45 
i6' V F E - ~ ~  

- .- ............ 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 

- ........ 

1. 
2. 
4. 
1. 
3. 
3. 
2. 
1. 
0. 

6 0.003 0.074 0.338 
7 0.094 0.072 0.314 

10 0.166 0.090 0.345 
7 0.088 0.085 0.366 

11 0.209 0.063 0.322 
13 0.261 0.114 0.335 
10 0.166 0.006 0.349 
7 0.099 0.061 0.374 
8 0.133 0.125 0.314 

.-- . - .. 

..... . _  

. . . .  - 

..... 

. . .  . . .  

_.. ... . . .  - . . . . . . .  ... 

. . . . . .  . _. ..... 
PAQE 1 

U-CI t-ERROR XMPC 
... . . . . .  . . .  - . . . . . .  

0.432 0.103 S.4SEt01 WARNING 
0.016 0.006 8.91Et00 WARNING 

. . . . . . . . . .  ...... . . . . . . . . . . . .  . . . .  ._ . . . . . . . . . . . . . . . .  

. . . . .  



. . . . . . .  . .  . . .  
. -  _ -  ~ . .. _.___ 

. . . .  
" .F;c 

C C  I n P u L s E 33 
-__ - -- ....... 

)REA: ' CHR-U TYPE: STACK SAHPLING PERIOD 05-JUN-B1%008 00 THRU-12-JUN-8100bi 00 

mAL%xsi-$ii.IE i 'io. 3 HINS' IMTE: i 9 - ~ U i i - b i e i 4  ;02- '  ' 
iAkPLING3 TIHE:168*0 HOURS CFH: 2.0 
IECAYm . '182.0 . . . . . .  HOURS . . . . . .  

., FILTER PRIHARY QROSS BKGD 
IO. . . .  IDENT. . . . . . . . . . . . . .  ISOTOPE COUNTS LLD . CPH+-ERROR .EFFJC. 

1 3FE-20 U-235 6 .  10 0.188 0.102 0.334 
2 3FE-22 U-235 1. 11 0.216 0.065 0.313 
3 4FE-23 U-235 250, 12 0.227 0.044 0.330 
4 4FE-14 U-235 7 .  12 0.238 0.054 0.347 
5 4FE-26 U-235 6 .  10 0.166 0.122 0.342 
is 4FE-27 U-235 51 9 0.144 0.088 0.336 

._ OGGED ->DK11 . .  

. . . . .  

. . . . .  r _  - : A  . . . . . . . . . . . .  

. . .  .- . 

....... 

..-_ . . . . . . . . . .  

. . . . . . . . .  

. . . .  . . . . . . . . .  - 

. . . .  . . . .  .-- 

EFFLUENT ACTIVITY PAGE 1 
. . .  UOL (HL) _; U-CI/flL t-ERROR U-CI +-ERROR XHPC ' I "h 

IC 
I. . 1.07Et13 8.97E-14 2.01E-14 0.957 0.214 4*48€-03 

._ - ........ .L ............. - ....... 

'_.  



---- ._ ............ . . .  

. .  . ,  

-- ............... -. . .............. 

.. .- ....... ._ ..... - ............... 

- .. ......................................... 

. . . . . . . .  . . . . .  

. . .  . .  

... 

- .......... .. ._ . .... .. 

.. ._ ...... 

. -  . . .  . . . .  _ _  . .  
C C  I H P U L S E 3 3  

RXW. . C.H.R-PU TYPE:. STACK SAHPLINQ PERIOD 29-HAY-81815tS9 THRU OS-JUN-BlPlS~59 

. . .  
p?A4 ELZ.SJ.-I KHU .i&hO--JU NS- . .DATE t . - 12-.JUN-B 1.6 1 1 1 00 . . - . . . . . . . . . . . .  
AHPLING3 TIHE!.l68.0 HOURS CFHt 2.0 
ECAYP 163.0 HOURS 

- .. ... .- . __ ._ ... _ . . . . . .  . .  
.. "FILTER . PRIMARY . . OROSS-- B K ~ D  EFFLUENT ACTIVITY PAbE 1 
01 , . IDENT*.ISOTOPE COUNTS LLD CPM+-ERROR EFFIC UOL(HL) U-CI/HL .)-ERROR U-CI +-ERROR " XHPC 
-. . ._ ....... 

9. ' id 0.372 0.090' 0.3i2 
- 1 2FE-14 PU-239 

2 2FE-15 PU-239 1. 8 0.133 0.103 0.331 
.... 3 2FE-17 PU-239 3. 6 0.083 0.070 0.338 
4 2FE-18 PU-239 0. 2 0.011 01022 0.338 
5 3FE-19 PU-239 . 52 6 0.077 0.056 0.346 1.32Et13 1.87E-14 4.80E-lS 0.247 0.063 3.12EtOl WARNING 

-4. 3Fh31  . PYY239 . . . . . . . .  16. 5 0.055 0.046 0.329 3.02Et12. 5.94E-15 1*99E-15 01018 , 01006 9r90E+00 WARNINQ 
7 SFE-28 PU-239 41 7 0.088 0.078 0.311 
8 SFE-29 PU-239 0. 7 0.099 0.050 0.346 
9 . 5FE-30 PU-239 0. 5 0.049 Oe025 0.315 

1 0  5FE-31 PU-239 2. 5 0.061 0.022 0.328 
11 7FE-32 PU-239 0. - 7 0.094 01052 0.328 . -  - .-- - _ - _  - _-- - -  --- -- -.. --- 

I. c 

I' 
. , I,. 0 

I.' , 

IO 
I 



__ - . - - .- . . . . .  . . . . . .  

. . .  
.. ._ . . . . . . . . . . .  - . . .  

. ..... ., .. ....... _ _  ........ 

- ... . ....... 

...... - .  . .  . ..,+. 
./-- _- 

, 

.. 

' I' .. ..... 
. . .  

i 
r- 

/- c c  1.n P u L s E 3 3  

. . . . . .  

...... AREA t CMR-U TYPE: STACK SANPLING PER-$OD~9-MeY-81@15 t59 THRU 05-JUN-alClS 159 
' I  * /- 

... 

. . . . . . . . .  

. . . . . . . . . . .  . . . .  - . _. . 

. .  

' 

A k L Y S I S l  ..... . . . .  TIflEl. 

DECAY= 167.8 HOURS.* .-. L- 
SAMPLINQI TIHE:168;0,WOUNS CFNt 2rO.y 

. __ ..... I .. ... _. - . . .  
, .  FILTER . 'PRIMARY QROSS 
NO, IDENT. ISOTOPE COUNTS 
... . . . . . . .  '. 2f). 3.FE-20 . .  

1 U-235 3. 
2 3FE-22 U-235. 9. 
3 4FE-23 U{235. 21 I 

4 4FE-24 U-235 51 
5 4FE-26 U-235 ./. 3. 

.....r! . 4FE-27. . .  U-235' ... .:. 7. 

LOGGED ->DK11 . 
LX eREA=LXU 

. .  i 
. L' .ij 

... 
EFFLUENT ACTIVITY PAGE 1 

EFFIC UOL(t4L) U-CI/ML +-ERROR U-CI +-ERROR XHPC 
. -./ 

7 g:b88 0.065 0.347 

6 0.083 0.070 0,319 1.07Et13 0.00E-15 2.48E-15 0.085 0.027 4.00E-02 
7 0.105 0.I:IS 0.314, 1.75Et12 3.20E-15 1.31E-15 0.006 0.002 1.60E-02 

5 
9 

10 

0.050 ... 0:066 0.326 
0.155 0.072 0.357 
9.177 0*061;0*305 \ 

. .  

. .  . .  
i '  

: .. .... 

i c  





. . . .  . . . . . . . .  .. - . ... , .... . .  ... _ _ _  - - . . .  . . . .  - . . .  - ... . .--. 

C C  I M F U L S E I1 
- . _ ........... __ ._ . _ . _ -..1 _ - ... - _. - . . . ... - . -. 

REA: CMR-PU TYPE: STACK SAMPLING PERIOD 15-MAY-81@15:59 THRU 22-MAY-81815359 ; .( 
NALYSISI TIHE: 10.2 MINS DATE: 29-Mk'Y-81@13:30 ! :  

AMFLINGJ TIME:168*0 HOURS CFM: 2.0 
I .I 

EcAy?..165*.5- H.ou.Rs-.. ... . .  _ .  . . _.__ . ._ _._ 

; I [  i' 
.! . . ._ . __ .... _- . ___ _ _  __ . . . .  ._ ........ . . . .  _ . . . .  - . .  - . . . . . . . . .  ._ . . . . . . .  . . . . . .  _ . - . . . . . . . . . .  _ . . . . .  . .  . .  

I.. 

FILTER FRIM.ARY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 
0 .  IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML ), U-CI/ML t-ERROR U - C I  +-ERROR XMPC 

1 
.2 . 
3 
4 
.5 . 
6 
7 
8 .  
9 

10 
11 
12 
13 

2FE-14 
_. 2FE-.15. 

2FE-17 
2FE-18 
3FE-19 
3FE-21 
5FE-28 
WE-29. 
5FE-30 
5FE-31 
7 F E.: 3?. . 
7FE-33 
7FE-34 

FU-239 
PU-239 
FU-239 
FU-239 
FU-239 
PU-239 
FU-239 
FU-23P 
FU-239 
PU-239 
.w-239 
FU-239 
PU-239 

1.4- ..ZF.E-35-- P l S 3 . .  _ _  
15 9FE-44 PU-239 
16 9FE-46 PU-239 
1.7 _.  9FE-.45 .f?U-239 . . 

-. . .  .- . . . . . . . . . . . .  - . . . . .  

.. . . . . . . . . .  

3. 6 0.083 0.049 0.355 
I.. .. 7 .Q.oaa p.0.48 0.30.5 ... __ 
3. 5 0.061 0.041 0.310 
1. 6 0.077 0.079 0.332 

..... . . . . .  .... . . . . . . . .  - . 

74. . p  0.144 0.072 0.343,. 1.32Et13-2.61E-14 6.40E-15 0.345 0.085 4+35EtOl..WARNING. 
131. 11 0.216 0.145 0.300 3.02Et12 5.30E-14 1.23E-14 0.160 0.037 8.84EtOl WARNING 
8. 10 0.177 0.075 0.324 

... 1 .. 7 .Q.*Q99 0.099 0.9337._- . . . . . . .  . 
2. 7 0.094 0.052 0.343 
6. 8 0.111 0.089 0.320 

. 4. 12 0,222.9.097 0,330 . 
3. 12 0.238 0.116 0.354 
2. 9 0.144 0.084 0.330 

__ ... 

_--3*, ....... 8-Q..133_Q*0~~..0..340 .......... ._ . . . . . . . . . . . . . . .  - ... .. -. -- - .. - . ___ _. - . - ._ ._ 
1. 7 0.105 0.063 0.389 
1. 5 0.049 0.066 0.311 I ? *  

. . .  110 . I.. . .IO _o..i88..o...io.a..-o..3~5 . . . . . .  ,- . . .  . . . .  . - 

$:I . .  . . . .  . . . . . . . . . . . . . . . . . .  .. - . . . . . . . . . . . . .  . . . . . . .  -. .... . . -. ....... - . . . . . . . . . .  __  .. . _ __ 
' I ,  . 
. I  .:.; - .- _ . ,  _. 
.ii _I..; >I, 1 

. . .  . . . . . . . . . . .  . .  . .  .. - . . . .  . . . . . . . . . . . . . . . . .  _. . . . . . . . .  
1'; ... 
, .  



.- ..... . .  

C C  I M P U L S E  I1 
- . - . . . .  __  . . . . .  - . .  -- - - 

SAMPLING PERIOD i 5 - ~ ~ ~ - 8 1 @ 1 5 : 5 9  THRU 2 2 - ~ ~ ~ - 8 1 @ 1 5 : 5 9  

. .  __ .. ._ . . . . .  ... 

. . __ __ ._ . _ .. - - 

- . -. . . .  ._ - .... 

. ._ . . . . .  - . . . .  

.... -- . . . . . . .  
?EA : CMR-U TYPE: S T k K  

... - - . . . . .  _. . . . .  . . . . .  __ 
DATE: 2 9 - H ~ ~ % i c i 3  :'32 

CFM: 2.0 
ECnY.? . .  165f5 HOURS 

FILTER PRIMARY 
3.  IDENT. ISOTOPE 

1 3FE-20 U-235 
2 ,  3FE-22 U-235 
3 4FE-23 U-235 
4 4FE-24 U-335 
5 4FE-26 LI-235 

.- . . . . . . .  

EFFLUENT A C T I V I T Y  

.. . . . .  ._ . . .  _- . . . . . . . .  _ -- . .  -- 
GROSS 
COUNTS 

11. 
7. 

62. 
9. 
1. 

BKGD 
LLD CPHt-ERROR 

13 0.249 0.119 
11 0.211 0.102 
12 0.233 0.082 

8 0.111 0.054 
12 0.238 0.111 ,.---.. 

' 1  . 

12 0.222 0.134 

. . .  

PAGE 1 
U - C I  t-ERROR XHPC 

. . .  . . .  
t-ERROR 

5 .  s4E-15 

EFFIC UOL (ML ) U-C I /ML  

0.328 
0.328 , . . . . .  
0.330 1.07Et13 2.20E-14 

. : .  
0.235 0.059 l;lOE-'01 

0.307 

0 333 
0.337 

.. , 

0' 
A. . . .  

. . . . .  

-. .. ..... 

. _  . . 

. . . . .  

_. . - .. - - ............. - . .  ....... 

,. 
1.' 
. i.. . . . . . . .  . - . ._ . . .. - 

a .  , - I . .  , . 
! :  

. .  . ,  

. :  

....... - ' *-,:.. . 
< '  .I 
,/' 

.... . . . . .  .. - .. 
. I  . .  . . . . . . .  _ _  .. . 

i ., 
... .- ...... . . . . . . . .  . .  . . .  

,.f ,' 
" I 

, .. 

... 

. . . .  

. -. .... 

. _. 

.... 

. -  

....... . .  _..._. ...... . . . . . . .  - 
.-r -+ 

-. . . . .  _. . . .  . .- . .. - . . . . . . . . . . . . .  , . ._ _. . - .... ....... -. . .  
.. 

. .  



C C  I H P U L S E I1 
---. .. . - - . .. .. . - . . _. . . 
,. AREAt . CHR-PU TYPE; STACK SAHPLIWG PERIOD 08-HAY-810151S9 THRU ~'15-HAY-81R15159 
. .. , 
-- _. -__ ... .. .. .. . .. 

ANALYSIS3 TLHEi 10.0 HIUS DATEt 22-HAY-BIPlOt52 
SAHPLINQI TIHEt168.0 HOURS CFHl 2.0 

9ECKY=.l42.*9 HOURS _ _  . _ 
. FILTER PRIHARY QROSS BKQD 

-!+!!a- XRENT .fiOTOPE-....XOYNT.S _ _  LLD CPH+-ERROP EEFIC 

1 
2 
3 
4 
3. 
6 
7 
a 
9 

10 
11 
12 
13 

.. 14 
15 

. . . .  

. . . 

2FE-14 
2FE-15 
2FE-17 
2FE- 18 
... 3FE-19.. 
3FE-21 
SFE-28 
SFE-29 

SFE-31 
7FE-32 
7FE-33 
7FE-34 
7FE-33. 
9FE-44 
9FE-46 

SFE-30 

PU-239 
QU-239 
PU-239 
PU-239 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU.-239 
PU-239 
PU-239 

. w-233. 

0. 
0. 
3. 
3. 

... 107. 
42 
8. 
3. 
1. 
1. 
1. 
3. 
3. 
0. 
4. 
I. 

. . 

8 0.133 0.093 0.355 
6 0.066 0.055 0.305 
8 0.116 0.075 01310 
6 0.072 0.090 0.332 
9 0.150 0.099 01343 

11 0.216 0,145 0.300 
7 0.105 0,095 0.324 
8 0.122 0.061 0.337 
7 0.088 0.065 0.343 
7 0.100 0.066 0.320 

13 0.250 0.163 0.330 
IO 0.183 0.150 0.354 

8 0.122 0.075 0.340 

% 0,122 0.083 0.311 
-11 Ot2ld 0.082 01325 

i o  0 . m  0.061 0.330 

a 0.133 0.079 0.389 

. .  . ._ - . . __  .. . . .  

PAGE I EFFLUENT A C T I V I T Y  
UOL(J4l. ) . U-CI/HL +-ERROR .. U-CI +ERROR . . X W C  . . - . _. 

1.32Et13 .3*89E-14 9.17E-15 .@'-;x4' 0.121 6.48E+Ol UARNJYG 
3.02Et12 1.68E-14 4.48E-15 0.051 0.014 2.80E+Ol WARNINQ 
3*56€+12 2.71E-lS 1.19E-15 0.010 0.004 4*52E+00 , 



. .  .I . , ~ .. , -  

- . . . . . .  -. ... . .  - .. - . . .  C C  I H P U L 8 E 13 
. . .  
'AREA: . CHR-U TYPE: STACK SAHPLINQ PERIOD 08-HAY-81815139 THRU 15-HAY-81@15:59 
. ._ ... - .. ._ . . . . . . . . . . . . . . . . .  

ANALYSIS1 TIHEt 10.2' HINS DATE; 22-HAY-81@10:52 
.SAWLINQl- TWE1148rQ..HOURS . CFH: 2.0 . . . .  

- F I L T E R  _PRI.KARV -EiRUlS- ..... - . BKQD . . .  ._  __. - EFFLUENT ACTI.uITY . . .  - . . . . .  . ... pew- _ I  
NO. IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(HL) U-CI/cIL +-ERROR U-CI +-ERROR XnPc 

DECAY= 162.9 HOURS. . 
. . .  

1 3FE-20 ~. . ~ 

2 3FE-22 
3 4FE-23 
3 4FE-24 
5 4FE-26 
6 4FE-27 

LO~GED ->mi t 

U-235 17. 13 0.249 0.074 0.328 1.09Et13 5*47E-15 1.93E-15 0.059 01021 2.73E-02 _. 
U-235 10. 13 0.261 0.134 0.328 
U-235 181. 12 0.233 0.082 0.330 1*07E+13 6.7lE-14 1.53E-14 0.716 0.163 3.36E-01 
U-235 10. 12 0,222 0.134 0.307 
U-235 3. 7 0.105 0.076 0.337 
U-235 11. 12 0.238 0.102 0.333 

...... ._ . ._ ... 



- , .. - . . . . . .  _. . . C C I H P U L S E 3 3  

sREAi CHR-PU TYPE: STACK SAHPLINB PERIOD 01-HAY-81015159 THRU 08-HAY-81015tSP . .  
. . . . . . . .  . . . . . . . . . . . .  . .  . . . . .  -. - 

WALYSISJ TIHE: 10.0 HINS DATE: 15-HAY-81815106 
!4t?Pl~_NOJ._?.I~E.:_1.4.8.P .H.OURS CFM t 2 I 0 
IECAYs 167.1 HOURS 

1 
2 
3 

5 
6 
7 
8 
9 

!O 
11 
12 
13.. 
14 
15 

.4 . 

16 -. 
17 

2FE-14 
2FE-15 
2FE-17 
2FE-18 
3FE-19 
3FE-21 
5FE-28 
SFE-29 
5FE-30 . 
5FE-31 
7FE-32 
7FE-33 
7FE-34 
7FE-35 
9FE-44 ~~ 

..?+E?.+ 4.. .. 
9FE-45 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-23P 
PU-239 

. . .  . .  . .  

GROSS 
COUNTS 

1. 
2. 
2. 
0. 

179. 
11. 
0. 
1. 
1. 
1. 
0. 
2. 
4. 
2. 
7. 
0. . 
1. 

. - ........ 

BKGD . EFFLUENT ACTLUITY . .  . .  .. . . .  _. . .  FAG& _... 1 
LLD CPHt-ERROR EFFIC UOL(HL) U-CI/HL +ERROR U-CI +-ERROR XHPC 

6 0.077 0.061 0.317 
9 0,138 0.069 0.318 
7 0.094 0.052 0,320 

9 0.144 0.063 0.344 lr32Et13 6e53E-14 1a49E-14 0.862 0.196 1.09€+02 UARNING 
11 0.216 0.145 0,300 
9 0.138 0.085 0.335 
8 0.116 0.074 0.353 
b 0.083 0.090 0.350 
7 0.094 0.072 0.322 

12 0.244 0.113 0.349 
11 0.216 0,086 0.340 
8 0.133 0.061 0.322 

10 0,108 0.096 0.347 
10 0.177 0.075 0.375 

11 0.216 0.117 0.347 

8 0.127 0.090 0.324 ......... 

7. 01094 0,063 0.327. 

. ' 1  

. .  :I., .. "a,,, ' .; . . .  . .  . . . . . . . .  ... ...... - ..... _. . . . . . . . . . . . . .  -. 
.. . .  . 1 

. . . . .  
i 

i c  1 one 

i c  
I 
1 :c 
I '  
I C  
1 
IQ 
I ann 
I C  
I 
I C  
i 

I '  



. . .  
CC I H P U L 8 E 33  

' &REA! .. .. CHR-.U .TYPE: STACK SAMPLING PERIOD 01-HAY-81615159 THRU .08+lAY-BlRl5:59 

_.&Nf!LYSIs3. 'TIME t... %O * 0 .  ..PIINS DATE t 15-HAY-81QlS :06 
SAMPLING3 .fIMEtlbB.O HOURS CFH: 2.0 

' 'DECAY- 167 1 HOURS 
. .  ...... . ... . . .  ._ FI~TER ._ -. -. .. - - - _- -- 

P R I ~ A R Y  OROSS BKGD EFFLUENT ' ACTIVITY 
NO. IDENT. ISOTOPE COUNTS LLD CPH+-ERROR EFFIC UOL(HL) U-CI/HL +ERROR U-CI +ERROR 

. . .  
PAGE 1 

XHPC 

1 3FE-20 
2 3FE-22 

4 4FE-24 
5 4FE-26 
6 4FE-27 

3. 4FE-23 

U-233 6 .  11 00194 0.046 0.345 
U-235 2. 13 0.249 0.050 0,320 
U-235 74. 12 0.233 0.082 0.331 1.07E+13 2.74E-14 6.73E-15 0.292 01072 1~37E-01 
u-23s 14. 12 0.233 0,079 0.310 7.95Etl2 4.76E-15 1.81E-15 0.030 . 01014 2.38E-02 
U-235 3. 8 0.133 0.108 0.344 
,U-235 3. 11 0.199 0.114 01331 

LOGGED ->bKl; . . . . . .  

, .. 

.. . _ _  _ _  . ._ .. - . . . . . . . . . .  
... 

. . . . .  . . . .  .. 
... - .., .i' 

.... , - -. 

.. ..... - -. ._ ....... 



. . . . . . . . . . . . . . . . . . . . . . . . . .  ............. ........... . . .  . -- ._- -- .-- -. -- ._ .................e. __.. 

I :  
C C  I H P U L S E 33 

SEZt " CHR-PU TYPE1 STACK SAHPLINB PERIOD 24-APR-81B15tS9 THRU Ol-HAY-81015:59 

& ~ f i ? > I ~ ~ ~ ' ~ T I H E :  10.0 HINS, DATE f 08-HAY-81@13r49 

IECAY= 165.6 .... HOURS 
iAHPLING3 TIHE:168.0 HOURS CFHf 2.0 

FILTER PRIHARY 
10. ... IDENT. ISOTOPE . . . . . . . . . .  . .  

1 2FE-14 PU-239 
2 2FE-15 PU-239 
3 2FE-17 PU-239 
4 2FE-18 PU-239 
S 3FE-19 PU-23%. 

' 6' 3FE-21 PU-239 
7 5FE-26 PU-239 
8 JFE-29 PU-239 
9 SFE-30 PU-239 

10 SFE-31 PU-239 
11 . .  7FE-32 PU-239 
12' 7FE-33 PU-239 
13 7FE-34 PU-239 
14 7FE-35 PU-239 
15 ' 9FE-44 PU-239 
16 9FE-46 PO-239 
17 9FE-45 PU-239 .- - . . . . . . . . . . . .  
. . . .  . . .  

. . . . .  

. . .  

. . . . . . . . .  . .  

GROSS BKGD 
CWNTs LL!? . . .  .CP!?~IEBRDR...EF!~.C 

1. 6 0.077 0.061 0.314 
4 .  7 0.099 0.043 0.330 
2. 8 0,116 0.086 0,317 
0 .  7 0.099 0.070 0.334 

441, 10 0.183 0.134 0.340 
17. 9 011SS 0.072 0.330 
8. 9 0.144 0.080 0.333 
0 .  9 0.150 0.075 0.342 
3. 6 0.072 0.050 0.313 
1. 13 01250 0.096 0.318 
4 .  12 0,222 0.071 0.341 

1. 10 0.183 0.074 0.344 
1. 8 0.116 0.090 0.378 

1. 8 0.127 0.044 0.328 

2. 9 0.149 0.066 0.326 

1. 5 0.055 O . O j 9  0,321 

4. . !O o*l?L..e!Q_q3~*.J36 ... 

. .  

. .  

Reviewedbb Counsel 

, . . .  

1.32Et13 1.63E-13 3.S9E-14 2.157 0.474 2*72E+02 WARNING 
3.02Et12 Sr92E-15 2.01E-15 0.018 01006 9*87E+OO UARNING 

._ . .  ... 

_. . . - ................. - .... 



.- ... 

. . .  I: 
EFFLUENT - ACTIVITY PAGE 1 I: 

S~~~LINGJ'TIME:168~0 _. HOURS CFM: 2.0 . . , ,.  ~. . .- 
DECAY= 165.8 HOURS 

._. - . . . . .  - . .  _.'. 

._ ............... 



. . . .  ... - . -  . . . . .  . .  ...... . . .  . - c i ,  -. .-  - . .  

RevievJed'iab C m s ;  

- . - . . - . . . __ . . . . .  C C  I M P U I. S E 33  

. AREA8 CHR-PU TYPE: STACK SAMPLINQ PERIOD 17-APR-81815:S9 THRU 24-APR-81@15:59 
._ .. .. - . . . . . . .  

ANALYSIS1 TIME: 10.0 HINS DATE: Ol-HAY-81P13157 

.-F ILIER-. .... PRIMARY GROSS ....... BKQD 
NO. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC ' 

3 
4 
5 

._ ... .. 

6 
7 
8 
9 

.... 10 
11 
12 

. $3 
14 
15 

' 16 .. 
,17 

. .  

2FE-14 
2FE-15 
2FE-17 $;E?;; 
3FE-21 
SFE-28 
SFE-29 
SFE-30 
SFE-31 
7FE-32 
7FE-33 
7FE-34 
7FE-35 
9FE-44 

... 9FE-46. - .... - 
9FE-45 

PU-239 

PU-239 
PU-23.9 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 

PU-239 

PU-239 

PUl?.33-. 

-. .... . . . . .  . . . . . .  

. . .  

1. 5 0.050 0.043 0.319 
2. 7 0.105 0.068 0.328 
1. 7 0.099 0.066 0.326 
3. 6 0.077 0.036 0.343 

1197. 12 0.227 0.093 0.335 
19. 11 0.216 0.145 0.300 
2. 10 0.177 0.083 0.340 
1. 8 0.133 0.079 0.356 
4. 7 0.088 0.074 0.340 
2. 8 0.133 0.061 0.326 
0.  11 0.194 01110 0.338 
2. 11 0.216 0.122 0.353 
2. 10 0.188 0.092 0.324 
6.  13 0.249 0.145 0.323 
2. 9 0.161 0.096 0.349 

... 0 .  iQ 01188 0*092.0*383 
0. 5 0.061 0.041 0.310 

EFFLUENT - A C T I V I T Y  . . .  . . . .  PAGE. 1 
UOL (HL 1 U-CI/ML +ERROR U-CI +-ERROR ' xnpc 

1.32Et13 -4.51E-13 9.77E-14 5.956 1.290 7.52Et02 WARNING 
3.02Et12 7.10E-15 2.3lE-15 0.021 0.007 l.lBEtO1 WARNING 



C C I M P u L s E l l  

CK SAHPLING PERIOD 17-APR-0 

-AN@LYSISl ... TIHE:.. l o + &  . MINS. DATE! 01-MAY-01013158 
.'SAMPLING3 TIHE1168eO HOURS CFHJ 2.0 

DECAY- 166.0 HOURS 
__ . . . . . . . . . . . . . . . . . . . . .  __  - ........ - . 

FILTER PRIMARY QROSS BKGD 
NO. IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC 

1 3FE-20 U-235 7. 9 0.161 0.092 0.339 
2 3FE-22 U-235 " 13. 11 0.205 0.107 0.332 

.... 3 4FE-23 U-235 - 49. 11 0,211 0.155 0.346 
4 4FE-24 U-235 , 7. 11 0.194 0.046 0.333 
5 4FE-26 U-235 3,. 12 0.244 0.072 0.312 

. .  6 4FE-27 U-235 - 4. 12 0.233 0.079 0.314 

LOGBED - > D K l t  .. 

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  - _- - 

. . . . .  . .  
.. .... . ,  . . . .  _. . . .  ..- 

. . . .  . . . . . . .  - . . .  . . .  - - . - . . . . . .  _. ._ - - _. -. .. . . . .  -. . 

P15159 THRUL24-..PR-01015.59 

. . . . . . . . . .  
EFFLUENT ACTIVITY PAQE 1 

UOL(ML) U-CI/ML .)-ERROR U-CI +-ERROR XMPC 

1.75Et12 4*13€-15 1.58E-15 0.007 0.003 2.07E-02 
1.07Et13 ... 1.70E-14 4 ~ 4 2 E - 1 5  01182 0.047 0*528-02 

... 

- 



Rwiewliab counsei 
wfi: TYPF: S T W  SAHPl TNG PFRIO 

c c  I r u L s E 33' 

- D 10-APR-81@15:59 THRU 17-APR-81!215:59 . .  

=tY . I  

i .. 
mlYSIS3 TIHE: 10.0 HINS DATE: 24-APR-81@14:57 _. .- . ._ - _ .- - _ .  - - .- . -. . - - . - .- _ --.-- 
AHPLINGJ TIME:168*0 HOURS CFM: 2.0 
ECAY= 167.0 HOURS 
-. ~ - .. - -_ - _ . _ - ._ _ . . _ . _. ~ . ~ E -  l- 

3.  IDENT. ISOTOPE COUNTS LLD CPHS-ERROR EFFIC UOL(HL) U-CI/HL +-ERROR U-CI  t-ERROR XHPC 
.. EFFLUENT. A C T I V I T Y  FILTER PRIMARY GROSS BKGD . .  

- - -. .- -. .- _. _ - _ .  _ -. 
1 2FE-14 PU-239 3. 6 0.083 0.100 0.316 
2 2FE-15 PU-239 0. 7 0.105 0.088 0.324 ~ ~~ ~~ ~ ~~ ~ ~~ - -~ - ~~~ . - 

.3, .- 2FE-17 ._PU-?39 _. . 2. 8 0.133 -_ - 0.061 0.311 __ . ._ - _. -. _. __ ._ __ - ._ .. .... .... . -. . __ . __- ._ 
4 2FE-18 PU-239 1. 8 0.111 0.069 0.353 
5 3FE-19 PU-239 240. 10 0.172 0.093 0.335 1.38Et13 8.99E-14 2.02E-14 0.279 1.50Et02 WARNING 

7 S F E - ~ ~  PU-239 1. 7 0 ~ 0 ~ 0 . 1 0 1  0.353 
_ 6 . - 3FE-21 PU-239 24. 11 0.216 0,145 0.315 -3.02Et12 8.77E-15 .- - -. 2.66E-15 - . _. - 0.026 . _- 0.008 . -. 1.46Et01 - . . ._ . WARNING - _. __ . . _ - . - -. - _ _  
8 5FE-29 PU-239 0. 7 0.088 0.082 0.336 

LO 5FE-31 PU-239 1. 7 0 . 0 ~ 8  0.048 0.326 
. - _ - _ _. . -. - -. -. . . .. . . . - __ ._ __ . -. - . - 9 SFE-~O PU-239 0. 6 0.072 00066 0.353 

1 1  7FE-32 PU-239 3. 12 0.227 0.106 0.333 

- . - - - - -_ - .- - - -- 

- - .- - - . _ -. . _. . _ .. _. .. . . .. . .. - __ . _. . -. -. - _ a 0.111 0.078 0 . 3 ~ 2  --- 12 7FE-33 PU-239 4. 
13 7FE-34 PU-239 3. 8 0.122 0.050 0.324 
- - - 

~~ ~~~~ ~~ ~~~~~ 

14 7FE-35 PU-239 2. 13 0.249 0.145 0.320 
- - . - .- . - .- _- - _ __ . - ... .. .. . .. . . - .. _-- . ... ._ - _. . . -- ._ _ 15 9FE-44 PU-239 0. 9 0.138 0.078 0.340 

i6  9FE-46 PU-239 3 *  9 0.138 0.074 0.383 
1. 6 0.083 0.049 0.328 

- - -. - _ __. 

__ - ._ - . -. -. . _. _ . ._ .. - . _ - - -. - - - . .  
17 9FE-45 PU-239 
-. -. 



C C  I H P U L S E 13 
___. 

AREA : CMR-U TYPE: STACK SAMPLING PERIOD.lO-APR-81015:59 THRU 17-APR-81015159 

- 
FILTER PRIMARY GROSS ; BKGD EFFLUENT. ACTIVITY PAGE 1 

XMPC . .  . . ._ VOL(ML)_-- U-CI/HL +-ERROR U-CI t-ERROR - NO. IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC - -- - - _ - - - - - _. _. - _ -. . .. . . - .. . .  
1 3FF-30 ll-7X7 34. 1 1  0.194 0.046 0.332 1.09Et13 8.18E-15 2.52E-15 0.089 0.027 4009E-02 

! .,. . 
I ! I  
i:i 
j :I I -- - . .. - .- ..... .. .... . 



-- ............ ._ . . . . . . . .  

.. 
. . . . . . . . . .  _. - 

- ..... ._ ........... 

- . . . . . . . . . . . . . . . . . . . .  

.... 

..... - .. . . . . . . . .  .. 

C t  I H P U L S E J 3  
- ................ . 
AREA: TYFE: ' STACK' SAHPLINO PERIOD 03-APR-81@15:59 THRU 10-APR-81@15:59 

:i@LYSISi"TIhEl 10.1 HINS DATE: 17-APR-81PlOt57 
SAHPLINQI TIHEtl68iO.HOURS CFHl 2.0 

. . .  . .  - . . . . . . . . .  .... DECAY= '163.0 HOURS'. .- ' ' -. ' . - . .  

NIL ... IPENTs .ISOTPPE .... COUNTS LLD CPHt-ERROR EFFIC UOL(HL) ._ U-CI/HL +-ERROR U-CI +-ERROR . ZHPC 
FILTER PRIH4,RY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE ' 1 

. .1 3FE-20 U-235 : 85. 10.0.177 0.087 0.325 l..09Et13, 3.22E-14 7*78E- ' lS "'01350 'Os083 1.61E-01 : 

... .. ... .Z  3FE-2?' U.i23.5 :' 1. 9 0.138 0.065 01327 . .  
3 4FE-23 U-235 3. 11 0.211 0.155 0.327 
4 4 F ~ - 2 4  u-23s 6 .  11 0.194 0.046 0.332 

... 5 4FE-26 11-235, 2. 12 0.227 0.079 0.325 
6 4FE-27 U-235 10. 12 0.233 0.082 0.338 

LOGGED.-)DKl:. 

i: 

i ID: 

I I C  
I (  



-_ . . . . . . . . . . . . . . .  . .  

. .-. .. - .......... _. . . . . . . . . . .  

.. - . . . . . . .  . .  . .  . .  

. .  - . -. . . . . . . . .  . - _. .. - - . 

_"- --.. ,-- 
. . . . .  . .  

... 

. . _ - .  
C C  I M P U'L S E ' J J  

I 

. .  AREA I . .  CMRyPU TYPE: STACK .,SA~PLIHG PERIOD 59 THRU-lO-APR-8lP15 159 

fiNALYSIS.3 TIME: 10.0 HINS DATE: 17-APR-81elOt56 - 
SAMPLINQI TIHE:169.0 HOURS ,CFHt 2.0 
DECAY= 162.9 HOURS ., 

. . . . .  .......... .............. ... -. .-_ . .  
FILTER PRIMARY GROSS BKGD . . . . .  EFFLUENT ACTIVITY P A M  1 

NO. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC VOL(HL) U-CI/ML +ERROR U-CI +-ERROR xnpc 
. .  ............... . .  . - 

1 '  
2 

._ 3 
4 
5 
6 
7 
8 
9. i o  

11 
12 
13 
14 
15 

2FE-14 
2FE-15 

2FE-18 
3FE-19 
3FE-21 
5FE-2B 
5FE-29 
5FE-30 
5FE-31 
7FE-32 
7FE-33 
7FE-34 
7FE-35 

?FE- 17 . 

9 F F - O A  

PU-239 
PU-239 : 
PU:23?. 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239. 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PI)-370 

,;2*' 5 010CI'l Q.048 0*3'16'' 
1 '. 8 .0.127 6*086'0;324 

7 0.094 0.091' 0.333 

O * , -  11 0.216 0+.145 0.31s 
1.. 7 0.099 0.086 0.353 
3* 8 0.116 0.061 0.336 
0. 7 0.099 0.061 0.353 - 
0. 6 0.072 O . O J 0  0.326 
6 .  11 0.194 0.101 0.333 
0 .  10 0.172 0.050 0.352 
1. 9 0.144 0.076 0.324 
2. 13 0.249 0.145 0.320 

. . .  6 9  -...lo 0.188 0.096 0.311 - _  
, 0 .  
13. 1!.0.199 0.075 0.335 1.30Et.13 4.16E-15 1.60E-lS 0.057 04022 6.93Et00 UARNING 

".. - _ _ _  _-- . . . . .  .I 

_ _  

I '  



.,-. . - 

... . . . . . . . .  . . . .  .- 

.... . . . . . .  __ _ _  ... . .  

-- .. - ...... C C I h P U L S E J 3  . 

AREA: CMR-PU TYPE: STACK SAMPLING PERIOD 27-hAR-81@15:59 THRU 03-APR-81015:59 

ANALYSIS3 TIME; 10.0 HINS DATE: lO-APR-81B11130 

DECAY= 163.5 HOURS 
SAMPLIh441 - __ . TIMEtl68.0, HQURS CFM: 210 

. . .  . . . . . . . .  

_ _  __._ FILT.ER PRIMARY ,GROSS BKGD EFFLUENT . A C T I V I T Y  
NO. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOLtML) U-CI/hL +ERROR U-CI '  +ERROR 

.... 1 . .  
2 
3 

..... 4 
5 
_. 

.. 6 '  
.. 

' 7  
. 8 .  

9 
--lo.  . 

11 
12 
13 . 
1 4  

.2FE-l4. PU-239 1. 
2FE-15 PU-239 01 
2FE-17 PU-239 1. 

. 2FEdL) .PVt2_39 :. . 0. 
3FE-19 PU-239 139. 
3FE-21 PU-239 10. 

5FE-.31. PU-239.. . 0. 
7FE-32 PU-239 : 1. 
7FE-33 PU-239 I 1. 

.7FE-34 I?U-239 . ' . 4. 
7FE-35 PU-239 5. 

Reviewedlhb Cmnsel 
Publicly Releasable 

PAGE 1 
XMPC 

5 0,061 0.054 0.346 
8 0.116 0.090 0.328 
8 0.133 0.079 0.328 
6 0.066 0.050 0.341 
8 0,116 0.070 0.331 1.38Et13 5.27E-14 1*22E-14 0.727 0.168 8178EtOl WARNINQ 

11 0.216 0.145 0.309 
. 4. 0 9 066. 0 e.0.54- 0 e.338 
6 0.077 0.050 0.347 
7 0.094 0.068 0.365 
7.0.105 0.046 0.331 

10 0.172 0.090 0,325 
10 0.183 0.066 0.350 
10 0.103 01103 0.310 
13 0.249 0.145 0,329 

. .  . .  ..... 

. . .  



.. _ .  . . .... - .  .I. . . . .  - . .  . . . . . .  . . . .  __ - .. - ._ . . .  - - - _ _  __ _ _  ._ __ .. ... 

___ - . . . . . . . . . . . . . . . . . . .  

-_ ......... ,..., . . . . . . . . . .  . . .  

. . . .  

. . . . .  

.... - . . .  

._ . . . . . . . . . . . . . . .  .... ............. c'r I n P 'u i's E' 11 
AREA : CMR-U TYPE: STACK SAMPLING PERIOD 27-HAR-81!31!5159 THRU 03-APR-81815:59 

ANALYSIS3 TIME1 1011 .HINS DATE1 10-APR-81811130 
SAHPLINGI TIn'E1168.0 HOURS CFM: 2.0 
DECAY- 163.5 HOURS 

. . .  ... . ' BKGD . EFFLUENT ACTIVITY PAQE 1 
U-CI +-ERROR XMPC 

FILTER PRIMARY. GROSS 
NO. IDENT. ISOTOPE 'COUNTS LLD CPHt-ERROR EFFIC VOL~ML)  u-cI/nL +-ERROR 

1 3FE-20 U-235. 2. 
2 3FE-22 U-233 .6* 

,, 3 4FE-23 U-235 ,: 118. 
4 4FE-24 U-235 8.  
5 4FE-26 U-235 2. 
..A :bEEz.2.7 ... u1233:. .__L . .7* 

LOGGED ->DK11 
- - . . .  . . .  

. . . . .  . . . . .  _. .- 

8 0.111 0.048 0.328 
8 0.133 0.093 0.335 
8 Ot127 0.120 0.328 1103Et13 ..4*46€-14 1.04E-14 Os460 0.107 2.23E-01 

11 O i l 9 4  0.046 0.336 
12 01222 0.090 0.320 

. .  12 b233 0.082 0,338. .. . .  

. .' 
. .  

.. I 

. _  
_. 

.: i 



. . . .  ._ 

- 
;;,> ;!.., _, i ,  . . .  ..- . . . . . . .  ... ............. 

,,,I ,,;. . 2.- I :': . .  .- : k t  . ~ : . n . p : : u  L ' ~ " E  iji-: 
- .. .._._ . - - .. _ _- - - . . . . . . . .  - _. . . .  . . . .  . . .  

'bRECI.: . CHR-RU. -T?PE.& STACK - .SAPIFLING PERIOD- 2l-HAR-81@15:59. THRU 21-MAR-81819:Sq'. 
I 

IZTLTER ' PRIHA~Y .. GROSS .. BKGI? EFFLUENT ACTIVITY 
.NO. . .  SIkNT. ISOTOPE E0UNT.S- LLD.. .CPMt-ERROR EFFIC . VOL(IIL) . U-CI/HL t-ERROR 

. .  
:.'7..- SFE-28 "'PU-239 . . . .  2. . 8 0 ; 1 1 2 . 0 . 0 7 8 + 0 + 3 l V ~ . -  
-$8..' .5,EEr?P-:.PU~239 -_.... . .  -O. . - .  11 0.205 .Q.lDl.'OJ3l$... 
. ' %  "'SEE.-30 .PU-.239 : . . 0,- -. .6.0~083.0.075 0.305+. 

..:'SO. :' 5FE=31 . 'FU-239.. . . O . .  11.0.216 0.100 0.34Z. 

r 

.. i ... 

R e v i d b b  @ 
pub!' iy Releasable @%m 

-. - 4 - z/m _ . . .  ........ .. .. ........... - - - 

............. .- ... - ...... _ .- - .... - _ ...... 

. . . . . . . . .  - ... - - - - ..... _. _ .. .............. 

........... _. - __ ....... -. .. - .. _. . . . .  .. 

. .  . PAGE 
U-CI  .'+.-ERROR..-. '-..-XHPC.. 

..... 

.. - . _ ... - .................. 

. . . . .  _. . . . . . . . . .  

. . . . .  _ .... _. - ._ ._ - - . _ . .  _ . - .... - 

. . . . . .  _ . . . . .  ._ __ -. ._ . - .. _. ... -. . . . . . . . . .  . 

. .  . .  . . .  ............... _.._-__...._-,-.-----___._.I ............ . . . . . . . . . . . .  -. .. ., 

. . . .  __ .. . _ __ __ _ _. __ .... - .... _ .. .. , .  . . . . . . .  . . ,  
. . .  . . . . . .  . .  . .  

. . .  , ,  

, .  
. .  . .  . .  . .  . . .  ......... - __ . _. -_ . ._ . - .... _ _. - _ - ............... _. . . . . .  - 

. . . . . .  

. . . . . . . .  _ ,  ... ._ - ._ ._ -_ ._ _. -_ -. _ ..... _ .... 

...... _. _. _ _ ._ _ -. _ .. ._ ... . . .  



... 

c c  I H P , U  L s E .I1 

AkEA: CUR-PU TYPE: STACK SAMPLING PERIOD 20-HAR-81@15:59 THRU 27-HAR-ElQ15:59 
._ . . .  . . . . . . .  

_. . . .  
.hNhLYSISI TIHE: 1010 HINS DATE; 03-APR-81812:28 

-3MPIZNGl. TIUE:168*0 HOURS CFU: 2.0 
.. DECAYS 164 5 HOURS 

. .  
. . .  FILTER-.. .. .PRI.HARY 
NO. IDENT. ISOTOPE 

1 
2 
3 

. 4 
5 
6 
7 
8 

' , 9  
10 
ii 
12 

_. - 13 
14 
15 

2FE-14 PU-239 
2FE-15 PU-239 
2FE-17 PU-239 
2FE-18 PU-239 
3FE-19 PU-239 
3FE-21 PU-239 
SFE-28 PU-239 
5FE-29 PU-239 
5FE-30 PU-239 
5FE-31 PU-239 
7FE-32 PU-239 
7FE-33 PU-239 
7FE-34 PU-239 
7FE-35 PU-239 
9FE-44 PU-239 

16-.9EEz96~_.Pu-23? 
. . . . . . . . .  17 9FE-45 ,PU-239 

._ . . . .  

........ 

. . . . . . . . . .  

GROSS 
COUNTS 

38 
2. 
4 .  
5. 

220 
17. 
7. 
0 .  
1. 
2. 
2. 
5 .  
1. 
3. 
3. 

,4. 
4. 

._ . 

. BKQD ... 1. .. 
LLD 'CPHt-ERROR EFFIC 

6 0.075 0.035 0.315 
7 0.100 0,070 0.335 
7 0.100 0.141 0.317 
6 0.075 0.106 0.331 

13 0.250 0.212 0.328 
6 0.074 0.035 0.341 

11 0.199 0.070 0.337 
6 0.074 0.035 0.325 
3 0.024 0.035 0.328 

11 0.199 0.000 0.340 
7 0.099 0.070 0.335 

13 0.249 0.070 0.339 
8 0.124 0.035 0.326 

12 0.249 0.141 0.538 
12 0.224 0.106 0.324 

11 0.205,0.080 0.304 
11 .ot !9.4..Q~046-glJJ.? 

. . . . . . . .  

..... .. 

. . .  
. . . . .  

Is ' 
. . .  

EFFLUENT. ACTIVITY /-ERROR.. . .... ........ PAGE . 1. .. 
uoLtnLi U - C I ~ L  u-CI +-ERROR XHPC 

5.34E.1.12 1.50E-14 4.05E-15 0.080 0.022 2.49Et01 WARNING 

1.38Et13 8.39E-14 1.89E-14 1.158 0.261 1.40Et02 WARNING 
3*02E+12 6.03E-15 2.00E-15 0.018 0.006 1.00Et01 WARNING 

_. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . .  ... . . . .  . . . .  



.. . . . . . . . .  
-. 

_.-. ..... 
. .  cc I M P u L S ' E  ji 

. .  .-AREBt-- ...... CHR-U .TYPEI STACK SAHPLINO PERIOD 20-tlAR-BlQlSt59 THRU- 27-MAR-81Pl5tS9 . .  

. .  
-ANALYSISl...T.IMEt 10.1 MINS DATE: 03-APR-81812:28.. 
SAMPLING1 TIMEtl68.0 HOURS CFt4: 2.0 
DECAY0 164.5 HOURS 

- . .,.. ......... . . . . . . .  
FILTER PRIHAR? GROSS' B K G ~  

1 3FE-20 U-235 a. i2 0.233 0.082 0.335 

NO. IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC 

2 3FE-22 U-235 5.  11' 01211 0.092 0.317 
3. 4FE-23 U-235 246. 8 0.12h 0.035 0.336 
4 4FE-24 U-235 . 13. 12 0.238 0.191 0.331 
5 4FE-26 U-23s 9. 10 0.174'Q.035 0.331 
,6 4FE-27 U-235 . 5 .  11 01199 0.000 0.349 

LOGGED ->DKl t 

. . .  . .  - 
. .  

.. . . .  . ,  . . ... . . . . . . . . . . .  .. 
....... . .  

-- .. 
.... . . _  . .  

_ <  
._ 

! .  . . . . .  
.,. . ' I  - -  . . . . . . . . . . . . .  - .  . _  

EFFLUENT ACTIVITY 
UOLfi'lL) U-CI/flL +-ERROR U-CI t-ERROR 

PAGE i 
XHPC 

6 .  '. 
1.03Et13 ,9*12€-14 2.04E-14 0.940 Oi211 4.S6E-01 
8.06Et12 4.01E-15 1.44E-15 0,032 0.012 2.QOE-02 

* .  : . .  
1 ' -  

\. 
.... i' 

, .  .. ..: .. , .  . . . .  . . . . .  .................. ..... I ... ....... 

... . . .  ... . . .  . ,  

, .  .. 

.... 

........ 



... . . . . . . . . . . . .  . ... 1 ... ... - - ......... . . . .  - .  .. . - .  - -.*-... ..- 
' I  

CC: I H P U L S E 33  
... -_- - . . .  . . .  

AREA.:. ' CWR-PU TYPE: STACK SAMPLING PERIOD 06-HAR-81815:59 THRU 13-HAR-81815:59 
.,  . 

.- - _ .  .. ._ . - __  . .  . .  . -. . . . .  . .  
.-ANALYSES3 TIMK: 10.0 MINS DATE: 20-WAR-81P10120 
.SAWRLING3.TIME:168.O HOURS CFW: 2.0 
-DECAY=..-l62.4 HOURS 

, ' FILTER PRIMARY 
- N L  ..... IDENTt .ISOTOPE 

1 
. 2  

3 
4 

.-.-.5L 
. 6  
.l 1 

. 12 
13 

' 1 4  
_..I5 . 
. ..16 
, 17 

........ 

2FE-14 
2FE-15 
2FE-17 
2FE-18 

... 3FE-19.. 
3FE-21 
7FE-32 
7FE-33 
7FE-34 
7FE-35 

... WE-44 
.9FE-46 
9FE-45 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 

. . . . . . . .  

GROSS 
COUNTS 

0. 
3. 
2. 
1. 

135, 
8. 
0. 
5. 
2. 
1. 
0. 
0. 
3. 

BKGD EFFLUENT . ACTIVITY PAGE 1 
LLD CPW+.-ERROR. E€EIC. ; . UOL(WL) .A.U-CI/ML t-ERROR . .  U-CI .+-ERROR ... XHPC . .  

6 0,077 0.061 0.327 
8 0.111 0.111 0.323 
7 0.088 0.060 01330 
6 0.077 0.061 0.337 

8 0.125 0.106 0.320 
6 0.072 0.066 0.336 
7 0.099 0.079 0.344 
S 0*0S5 0.039 0.332 
S 0.055 0.039 0*335 

12 0.233 0.132 0.344 
7 0.099 0.093 0.344 
8 0.133 0.070 0.327 

10 0.183 0.132 0.338 1+38E+13 4.986-14 1.15E-14 0.688 0.159 8*30E+Ol  WARNING 

....... - ....... - .......... .- . . . . . . . . . . .  . . . . . . . . . . . . . . . .  ...... 

. ._ - . .  
. . . .  

. .  

... . .  . .  

___ ........... - . . . . . .  - 



. . . . . . . .  - _- -__- . . . . . . . . .  . . - . . I _ .  . .  . - . . . . . . .  _. . .  . . . . . .  2 i..'.i--' Ilr .:- ' -.;(rM(" .II 

I ;  

........ 

.. _ _  .... . -  

._ . . . . . . .  

_. ... _. ....... 

I 

..... . . . . . . . .  

.. . . . . .  . . . . . . . .  - _. ._ 
: -  I: 

I. 
I' 

. . .  

- " '  -:"! -_ __ C C  I H P U L . 8  E 3 3  .- 

' CnR-U TYPE1 STACK ' SAMPLING PERIOD 06-HAR-8ll?lSIS9 THRU 13-HAR-81C15159 - AREA t 

. ANALYSIS3 TIHEI 10.1 HINS DATE1 20-HAR-81P10:21 
SAMPLING3.TIME:168.0 HOURS CFH! 2.0 . .  

:FIUEK--.J%IHARY __. GROSS .: BKOR EFFLUENT - A C T I V I T Y  . .  - PAGE 1 
.I: DECAY= 162.4 HOURS 

..... . . . . . . . . .  . . . . . .  . . . .  
NO* IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/HL +-ERROR U-CI +-ERROR XHPC 

1 3FE-20 U-235 12. 11 0.199 0.082 0.347 1.09Et13 3.61E-15 1.44E-15 0.039 0.016 1.81E-02 
2 3FE-22 U-235 4. 9 0.155 0.046 0.340 
3 4FE-23 U-235 91 8 0,133 0.119 0.328 1.03Et13 3.43E-14 8.2OE-15 0.353 0.085 1.71E-01 
4 .. .4FE-24. U-235 6 .  9 0.161 0.113 0.337 
5 4FE-26 U-235 10. 11 0.211 0.143 0.329 
6 4FE-27 U-235 7. 13 0.266 0.132 0.341 

LOBGED ->DKl t 

. . .  .- . . . . . . . .  ......... ................. . . . . .  _ .  

. .  

.k  
,[' 
1:' 

... ... - ............... 



... 
. . . .  

. .  1 . .- . 

I !r 
..' I I( 

.AREA: i -; ' I( C C  I M P U L S E 33  
-. . 

CMR-PU TYPE: STACK SAMPLINQ PERIOD 07-MAR-91@06tS9 THRU :07,h4AR-81@13t39 

1' 
I:,( .I.! 
1 .  I..; 

1 .  
I,.: 

. . .  . . .  . . . .  . .- . . . . . . . .  . . . . .  . .  --+ * /  ' , . .  .. 
, _. ._ 

ANALYSIS3 TIME: 10.0 MINS DATE: 20-MAR-81009:56 
.! SAHPLING3 TIME: 7.0 HOURS CFnt 2.0 

-DECA.W-308 0 HOURS . . .  . r -. 

. FILTER PRIMARY GROSS EKGD EFFLUENT ACTIVITY PCIGE 1 
-NO*..- ..IDEN'I:.. LSOTOPE COUNTS LLD CPHt-ERROR EFEIC UOLCML) -..U-CI/ML +-ERROR. . U-CI +-ERROR. . . . .  XHPC 

1:; 7 5FE-28 PU-239 4. 6 0.077 0,061 0.327 
8 5FE-29 PU-239 1. 8 0.111 0.111 0.323 
9 SFE-30 PU-239 0 .  7 0.088 0.060 0.330 

10 5FE-31 PU-239 1. 6 0.077 0.061 0.337 1.: ( 
... _.. . . . . .  
LOGEED ->DK1: 

_- . ........ 

.... ..... 

- .......... 

.,.I ... ,. 2 2. 

. . . . . . . . . . . . . . .  - 

. _. . . . .  . . . . .  
. . . . .  . . .  

. .  

. .  

. .  . . .  . . . . . .  ._ . . . .  . . .  



- - . _. . . . . . .  

C C  I M P U L S E I1 
_. ._ . -. - . . - - 

AREA: CHR-PU TYPEt STACK SAHPLING PERIOD 07-UAR-81014100 THRU 14-HAR-81000t00 

. - . . . .  

.- ..- .- ...... ._ .. ... .. _ .  
ANALYSIS3 TIHE: 10.0 HINS DATE: 20-MAR-81010:44 
SAHPLINO3. TIME:154e0 HOURS CFH: 2.0 
. DEGAYt... 1.54 a 7- HOURS . 

.._ . 

.. . . . . . .  . . _  

. ....- I.-. . 

. .  

PAGE 1 '. FI.LTER PRIHARY DROSS BKOD EFFLUENT ACTIVITY 
-Ua---- XILENT. .. ISOTOPE COUNTS LLD CPHt-ERROR .EFFIC UOL(HL) L U-CI/HL +ERROR U-CI +-ERROR . XHP.C 

7 5FE-28 PU-239 3. 6 0.077 0.061 0.327 
8 5FE-29 PU-239 0. 8 0.111 0.111 0.323 
9 SFE-30 PU-239 1. 7 0.088 0.060 0.330 

10 5FE-31 PU-239 9. 6 0.077 0*061 0.337 2.44Et.12 3.37E-15 1.40E-15 0.008 01003 5.61Et00 WARNING 
. . . . . . . . .  

. . .  . .  . - .  
. .  

... 

. . . . .  
, .. 

. . . . . . . . .  . . . . . . .  _. ._ .. - . . . . .  . .  
... . .  

. . . . . . . . . . . .  . -  
..... .; 

............ 

.. 
i :  

. . . . . . . . . .  

'. 
. . . . .  -. 

, .  

. . . . . . . .  . . . . . . . . .  

. .  

-. , ... _- . - . . . . .  . .  

.. 
' S  



- 
.- . . . . . . . . . . .  .. ...') ....... - 

,y-,' ' 1.1 .... . . . . . . . .  *,;-+. . . . . . . .  : . . . .L?.CC .I 'H P. U ' L .  S E. J];.':' 
.- _... 

. ._ - . . .  -- -. -- .- - - - __ - '3 . . . . .  . ._ . . . .  
. AREA.:':-"'LCMR=PIJ TYPE : STACK S A ~ P L  ING.- PER I OD 1 ~ - H A R - ~  i e i 5 : 59 THRU - z o - n A ~ - ~  I B i 5 : 5p:. 

- . . . . . . . . . . . . . . .  .... __ . _  . . . . .  . .  

. . . .  , - . - . -. _.  . .- 11 .............. 
! 8'. 

.... . -  

. . .  .- 

. . . . . . . . . .  



..- 

, .,. 
. .  



- . _. . . . . . . . . . .  

C C  I M P U L S E 31 
. .  . __ ... . . . . . .  

AREA8 CMR-PU TYPE: STACK. SAHPLINQ PERIOD 27-FEB-81815859 THRU 06-MAR-81815159 

- . . . . . . . . . . . . . .  , .... . . . . .  
ANALYSISI TIMEZ 10.0 HINS DATE$ 1 3 - n a ~ - a i ~ w a 4 4  
'SAMPLINQI TIHEtl68.0 HOURS CFH: 2.0 
_DECAYm--FbS.~HOORS.--_-:.... . . 

FILTER PRIMARY GROSS 
NO. IDENT. ISOTOPE .COUNTS 

1 
... .2 

3 
4 
5 
6 
7 

.. 8 
9 

10 
. 11 

12 
13 

.. .14 
. 1 5  

16 
.17 

2FE-14 
2FE-15 
2FE-17 
2FE-18 
3FE-19 
3FE-21 
5FE-28 
SFE-29 
SFE-30 
SFE-31 
7FE-32 
7FE-33 
7FE-34 
7EE-35.. 
9FE-44 
9FE-46 
-9FE-45 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-139 . 
PU-239 
PU-239 
PU-239 
PU-239 ' 

PU-239 
PU-239. ... 
PU-239 
PU-239 
~u-a39  

- . . . . .  

. . .  

1. 
1. 
2. 
1. 

49. 
8 .  
7. 
3. 
4. 
2. 
7. 
0. 
0. 

.4 .  
1. 
3. 
0. 

. .  _ . .  

BKGD EFFLUENT A C T I V I T Y  
LLD CPMt-ERROR EFFIC VOL(flL) U-CI/ML +-ERROR 

8 0,127 0.061 0.327 
8 0.133 0.108 0.323 
6 0.083 0.043 0.330 
b 0.083 0.055 0.337 

i o  0.172 0.090 0.338 i . 3 a ~ t i 3  i . 7 7 ~ - 1 4  4.60ri-15 
8 0.125 0.106 0.320 
7 0.094 0.076 0.336 
7 0.094 0.110 0.344 
7 01100 0.117 0.332 

12 0.233 0.132 0.344 

10 0.177 0.114 0,327 
13 0.249 .0+145 0.322. 
11 01211 0.157 0.347 

7 0.105 0.072 0.340 
6 0.072 0.044 0.320 

a 0.127 0.079 0,335 

9 0.149 0.061 0.344 , 

.. 

. .  ..... 

. . . . . . . . .  ._ . . . . .  

PAGE 1 
U-CI +-ERROR XMPC 

0.244 0.064 2.93Et01 UARNINB 

...... - . 

. .  



. . . . . . . . . .  

. - - -. .. .. - . .  - - . __ ._ ......... . . C C I M P U L S E ~ I  

.- 

&REA : CHR-U TYPE: STACK SAMPLINQ PERIOD 27-FEB-01P15159 THRU 06-HAR-01915:59 
-. ................... -. ....... ._ 

. . . .  

.ANALYSIS1 TIHEt 10.0 HINS DATE1 13-HAR-01813:48 
-snPLIam.  ~ 1 ~ ~ t i 6 8 , o  -HOURS. .- CFM:. 2.0 
nmws 165.8 HOURS 

... 

, -_ 

. . . . . .  

F1L.TER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
NO, IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(HL) U-CI/HL t-ERROR U-CI +ERROR XnPc 

3FE-20 U-235 -. 8 .  10 0.100 0.105 0.337 
3FE-22 U-235 5 .  12 0.222 0.112 0.329 
4FE-23 U-235 125. 13 0.249 0.093 0.341 1+03Et13 4.54E-14 1.06E-14 0.460 0.109 2.27E-01 
4FE-24 U-235 6 .  12 0.244 0.098 0.335 
4FE-26 U-235 6 .  12 0.233 0.082 0.336 

6 4FE-27 U-235 4. 12 01225 0.035 0.311 
- - 

LOGGED ->DKlt 

. . .  

.. . . . . . . . .  --. ....... 

_. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  



....... - ..... . _ -  .- - I 

.... - - ..... , ...... . .  ... - . 

--.--. . .- ....... i 

. .  C[: I M P U L S E 33  
. 

AREA: CMR-PU TYPE: STACK SAMPLING PERIOD 20-FEB-01@15t59 THRU 27-FEB-810i5159 
. . . . . . . . . . . . .  

ANALYSIS3 TIME: l0.Q MINS DATE: Q6-H6hR-81@14tl0 
..SAHl?LINGl 7'IME:168..0 HOURS CFMl 2r9 . 
akcnu- 166.2 HOURS 

. . . .  
.-x~uER-- ..> 'PRIHA~Y-.. .. ..GROSS . . . . . . . . .  BKGD . EFFLUENT ACTIVITY 
NU. IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC VOL(ML) U-CI/ML +-ERROR 

'2 
' 3. 

:. 
5 
.!, 

. ?  
8 
9 

._IO.. . 
11 
12 

. . 13-. 

15 
, 1 4  

- . .2E€44. . I  . 
2FE-15 
2FE-17. 

.... ZFE7.18. 
3FE-:l9 
3FE-21 
5FE-28 
5FE-29 
53F E-30 

.. 5l?E?'31 . 
7FE-32 
7FE-33 

.7FE:J4 
'7FE-35 . 
9F5744 

.PU-239.... . . . .  0 ,  : 9 .  0..144.0&88 0.312 
PU-239 ' 1 9 ,  7 0.105 0.076 0.326 
PU-239 ' .2. , 7 0.080 0.033 0.323 
PJJ-239 . .  .-.O;. . 7 . . ' .Oa lOS 0,113 0.347'. 
PIJ-23Y 6 ,  12 0.244 0.107 0.333 
YU-239 6 .  8 0.125 0.106 0.323 
PU-239 3. 9 0.15s 0.088 0.339 
PU-239 1.. 7 0.094 0,088 0.358 
PU-239 4. 5 0.044 0.046 0.34.1 
PU-239 . . . . . . . .  1. 6 0.003 0.043 0.320 
PU-239 2. 12 0.225 0.035 0.336 
PU-239 ' 0. 7 0.105 0,058 0.353 
PU-2J9 0 .  9 0.155 0.084 0.322 
PU-239 4. 13 0.249 0.145 013f9- 
PU-239 4. 11 0.194 0.050 0.345 

.. 

.... 

PAGE .-f- 
.It-CI +-ERROR .XHPC .- 

. . . . .  

I: 
I , t  
I 
ir j: 
I4 
I 

ir 
).. 



.?.. .- 

- . . . . . . . . . . . .  . .  - 

C C I H P U L S E l 3  
- - ...... - . . . . . .  - . . . . . . . . . . . . . . . .  . .  
' AREA: CMR-U TYPEt 'STACK SAMPLING PERIOD 20-FEB-81PlSt59 THRU 27-FEB-81015139 
_. - ................. - -. ... .- . - __ . . .  
ANALYSIS3 TIME1 10.0 MINS DATE: 11-HAR-01@10:35 
SAHPLINGI TIHEt160.0 HOURS CFMl 2.0 
DECAY= 282.6 HOURS 

.. 

. . . . . . . . .  

FILTER PRIMARY QROSS PKOD EFFLUENT ACTIVITY 
NO- IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOLtHL) U-CI/ML t-ERROR U-CI +-ERROR XHPC 

1 3FE-20 U-235 8 .  7 0.099 0.061 0;345 lr09Et13 2r57E-15 l.lSE-15 0.028 0.013 1.28E-02 
3FE-22 U-235 . 3. 6 0.066 0.061 0,355 

3 4FE-23 U-235 54'. 6 0.072 0.044 0,337 1.03Et13 2.00E-14 5.10E-15 01206 0.053 1.00E-01 
4 4FE-24 U-235 2. 6 0.072 0.044 0.339 

6 4FE-27 U-235 9. 7 0.094 0.052 0.327 2.66Et.12 3.12E-15 1~32E-15 0.000 01004 1.56E-02 
. . .  5 4FE-26 U-235 .. '3; 9 0.150 0.103 0.320 

. LOGGED ->DK11 

. . . . . .  
~ . . . . . . .  

. . .  .. _ .  

.. 

. .  

PAGE 1 

I 

. . . . . . . . .  



. . .  - ........ _. .. .- .... " .' 

. . . . . . . . . . . . . . . . .  - _. . . .  

. .  
. -. . . . . . .  .. CL I M P U L S E 13 

AREA: CMR-PU TYPE: STACK SAHPLING PERIOD 13-FEB-81@15159 THRU 20-FEE-81815159 
.. - -. . . . . . . . . . . . . . .  .- .. _. 

.ANALYSIS3 TIHEt 10.0 HINS DATEt 27-FEB-8101St32 
-.SAHPLIMG3-.T.LMEl..l668*0. .HOURS ... CFM 1. 2 0 .. 

DECAY= 167.5 HOURS 

FILTER FTRIHARY GROSS BKGD 
NO. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC 

._ .. 1 
2 
3 

. . 4  
5 

. 6  
..... . 7  

8 
9 

.... 10 
11 
12 

... -.1..3.. 
14 
15 

17 
.... .I&. . 

2FE-14 
2FE-15 
2FE-17 
2FE-18 
3FE-19 
3FE-21 

. SFE-28 
SFE-29 
SFE-30 
5FE-31 
7FE-32 
7FE-33 

.- -7FE.44 
7FE-35 
9FE-44 

9FE-45 
.--9FE-46 

PU-239 . .  
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 

PU-239 
PU-239 .+ u-239 
PU-239 

--pu-z39 . 

1. 
0 .  
4. 
0 .  
68 e 

14. 
0 .  
1. 
1. 
1. 
1. 
3. ....a* 
3. 
1. 
5. 
1. 

5 0.050 0.070 0.330 
8 0.125 0.106 0.338 
6 01075 0.035 0.327 
5 0.050 0.070 0.340 
9 0.150 O*OOO 0.337 
8 0.125 0.106 0.319 
7 0.100 0.070 0.339 

10 0.175 0.035 0.351 
7 0.500 0.070 0.345 
6 0.075 0.035 0.317 
5 0.050 0.000 0.353 
7 Oe100 0,141 0,324 

. . l o  0.188 0.092 0.336 
4 0.075 0.035 0.339 
5 0.050 0.000 0.330 

13 01250 0.212 0,355 
8 0.125 0.106 0.340 

.. _L. 

EFFLUENT A C T I V I T Y  
VOL(ML) U-CI/HL t-ERROR 

1.38Et13 2.50E-14 6rl9E-15 
3.02Et12 5.05E-15 1.79E-13 

. .  

..... - . 

ReviRvvedlLab Counsel 

. .  

PAGE 1 
U-CI  +-ERROR XHPC 

0.345 0.085 4e16Et01 WARNINQ 
0.015 0+005 8.42EtOO WARNING 

. . . . . . .  .. . _  . . . . . . . .  



..... -. . -_ . . . . . .  . . . . . . . . . . .  
EL: I H P U L S E 33  

.-AREA : _. _ _  CHR-U T.YPE: .STACK. SAHPL1,NQ PERIOD 13-FEE-81P15159 THRU-20-FEE-81QlSt59 . . .  
... . . . .  

- . - ... -- ..... .. - _. - A N 4 L Y . S ~ l ~ - T I H E l - . l O ~ 2 . -  H I N S -  DATE:. 27-FEE-81815833 . . . .  
SAHPLINBI TIHE:168+0 HOURS CFN: 2.0 
DECAYS 167.6 HOURS 

.. 
PAGE 1 'FILTER . PRIHARY QROSS BKGD EFFLUENT ACTIVITY 

NO. IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC VOLO.IL) U-CI/HL +ERROR U-CI +ERROR XHPC 
... - . . . . . . .  

1 3FE-20 
2 3FE-22 
3 4FE-23 
4 4FE-24 
5 4FE-26 
6 4FE-27 

LOGGED ->DK11 
. .  

... 

. .  
U-235 15. 10 0.172 0.079 0.343 1.09Et13 4.81E-15 1.72E-15 0.052 0.019 2.40E-02 
U-235 6 .  11 0.205 0.080 0.306 
U-235 74. 7 0.088 0.085 0.326 1.03Et13 2.79E-14 6.82E-15 0.287 0.070 1.39E-01 
U-235 17. 12 0.225 0.035 0.340 8+06Et12 5.38615 1.90E-15 0.043 0.015 2.69E-02 
U-235 4. 5 0.050 0.070 0.339 
U-235 9. 12 0.244 01088 0.320 

...... 



........... --4 ... 
I 

-- . . . . . .  . . - -.. _ .  
.: 
i . . . . . . . . . . . . . . . . . . . . . . .  . . .  ... c c  I H P u L s E 31 , 

'AREA: CHR-PU TYPE$ STACk SAflPLINO PERIOD 06-FEB-81l?15:59 THRU 13-FEB-81@15159 

ANALYSIS1 TINE1 10.0 HINS DATE1 20-FEE-81014123 

. . . . . . . . . . . . . . . . .  - . . .  . . .  
. L  

-3ANPLIN03 -T1NE-:168~0 -HOURS-..-CFE('t ' 2.0 
DECAY= 166.4 HOURS 

FILTER PRIMARY 
NO, IDENT. ISOTOPE 

. 1 
2 
3 

. . . 4  
'. s 

6 
. 7 
8 
9 

._ . ..&O .. 
' 11 

' 12 
._.-&&.. 
. .14 

15 
-46 ' 

.: 17 

_. .... 

.2FE-14 
2FE-15 
2FE-17 
2FE-18 
3FE- 19 
3FE-21 

5FE-29 
5FE-30 

. 5FE-31 
7FE-32 
7FE-33 

7FE-35 
9FE-44 

9FE-45 

. SFE-28 . 

.. 7FE-34 

.. -9FE-46 

PU-239 
PU-239 
PU-239 

.PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-2.39 
PU-239 
PU-239 

.:Fu-2a9' ' 

PU-239 
PU-239 

--PU-239-. 
PU-239 

QROSS 
COUNTS 

0 .  
3. 
1. 

11 I 

41  
3. 
0. 
1. 
1. 
4. 
8. 
4. 

- .. 6 r  
7. 
3. 
1. 
0 0  

EKQD EFFLUENT A C T I V I T Y  
LLD CPflt-ERROR EFFIC UOL(HL) U-CI/HL +-ERROR 

! 9 0.138 01102 0.330 :.. 

6 0.083 0.043 0,338 
8 0.111 0.108 0.327 
8 0.116 0*055 0.340 3.78Et12 3.66E-15 1.45E-15 

10 0.177 0.086 0.337 1.38Et13 1.47E-14 3.96E-15 
12 0.233 0.111 0.319 
8 0.122 0.061 0,339 
8 0.133 0.075 0.351 
7 0.088 0.081 0.341 
6 0.066 01066 0.317 

11 0.194 0.072 00329 

10 0.183 0.090 0.324 
13 0.249 0,145 0.324 
11 0.199 0.075 0.336 
9 0,138 0.108 0.339 
6 0.083 08096 0.330 

9 0.138 0,065 0.353 

........ . . .  ........ -. -_ . . . . . . .  

.. - . . . . . . . . . . . . .  

I: 
. .  ........... 

PAGE 1 
U-CI  +-ERROR XHPC 

00014 0,005 6.10Et00 WARNING 
0.203 0.055 2.4SEt01 WARNINO 

. . . . . .  _. 

I 
l o  
I 

... . . .  

K 



I .  -. . . . . . .  . _.. - . ..-&L,&a C C  1 - M  P U L S E 33  - - - .. , , . _ _  . . _ .  

AREA I CHR-U TYPE1 STACK SAMPLING PERIOD 06-FEE-81@15159 THRU 13-FEB-81815!59 

.. 
. ~ ~ A I ~ S X S ~  'SIMEt '10.1 'MINS DATE1 20-FEE-81814123 

9AHPLING3 TIMEtl6B.O HOURS CFMl 2.0 
DECCIYm 166.4 HOURS i 

NO* IDENT. ISOTOPE COUNTS LLD CPH+-ERROR EFFIC VOL(ML) U-CI/ML +-ERROR 0-C I  +ERROR %HPC 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . L  . . . . . .  

FILTER PRIHARY OROSS BKGD EFFLUENT ACTIVITY PAGE 1 
. . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. 1 3FE-20 U-235 ' ' 6. 9 0.144 0.068 0.355 
, . .2 3FE-22 W23S i i  10 0.183 0.139 0.340 ----3 ........ 4pE--23 ... .+.J-=zmJ ... gg. ...... 

4 4FE-24 U-233 8.  11 0.216 0.106 0.343 
5 4FE-26 U-235 6.  11 0.205 0.080 0.306 
6 4FE-27 U-235 4. 7 0.088 01085 01326 

' '  12 0.244 0.101 0,345 ' l i03E+13 3.1lE-14 7.50E-15 0.321 0.077 1.56E-01 ..- 

> 
.. - . . . . . .  

. . .  

..... 

... 

.... 

,-: 

_. 

. , .  . . . .  

. .  



. . .  . . . . . .  ~ ~ ~ - . ~  ......... ..... ....... . . . . . .  ____. . . .  - . . . .  .- . I  ....... _- - - .  -. . - -- - .  . . . . .  ._*. rTy:;jj3ij -.-- 

__ - ... ._ . . . . . .  
E E  I M P U L S E 33 

:-AiEA:---CMR-PU TYPE: STACK SAMPLINQ PERIOD 3O-JAPl-81Ci:5:59 THRU-06-FEB-81%15:59 ' 

. . . . . .  . .  
. . . .  

. .  -S)NAkYSIS3- TIME1.  10.80 MINS DATE: 13-FEB-81@14tOO . . . .  
SAHPLINGI TIMEtl68.0 HOURS CFM: 2.0. 
. .  DECAY3 166.0 HOURS 

. . . . . . . . .  . ........ ... ..... -_. - 
FILTER PRIMARY GROSS BKQD EFFLUENT ACTIV ITY 

NO. IDENT. ISOTOPE COUNTS LLD CPflt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR 

. . . . . . . . . . . . .  -. . .  - 

.... . . . . . . .  .. , 

. . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . .  
PhGE 1 

U-CI  t-ERROR %HFC 

1 
2 

.... 3 
' 4  

5 
6 
.7 
8 

.. .9 . 
10 
11 

' 32 
' 13 
'14  
4 5 -  
.. .16. 

17 
- ........ 

2FE-14 
2FE-15 

--2FE-17 
2FE-18 
3FE-19 
3FE-21 
SFE-28 
5FE-29 
5Fd-30 
SFE-31 
7FE-32 

..7FE-33 
7FE-34 
7FE-35 

---9FE-44 
9FE-46 
9FE-45 
. . . . .  

PU-239 
FU-239 
FU-239 
PU-239 
PU-239 
PU-239 

' PU-239 
PU-239 
PU-239 
PU-239 
PO-239 
FU-239 
PU-239 
PU-239 

--PU-239 
. PU-239 
FU-239 

1. 12 0.238 0.082 0.336 
4 .  12 0.244 0.101 0.320 
0 .  7 0 094 6&00 0 326 
0 ,  10 0.166 0.090 0.354 

39. 7 0.094 0.052 0.346 
3. 8 01122 Oe.114 0.346 
7. 11 0.199 0.13210.324 
0. 5 0.061 0.048 0.325 
2. 8 0.122 0.090~.0'~318 
5.  6 0.083 0.055 0.346 
2. 11 0.199 0.111 0.335 
1. 5 0.049 0*050 0.331 
1. 11 0.205 0.091 0.320 
1. 7 0.088,0.085 0.309 
1. . .  9.0sP33 6.086-.0.344. 
4. 8 0.133 08066 0.335 
1. 7 0.105 0.063 0,334 

1.38Et13 le39E-14 3.75E-15 

. .  . . . .  

.. - ........ 

.- .... . . . .  



. - .  .. 
. . .  . . .  

1. 

......... . .  . . . .  

. . .  ._ . . . . .  
C t  I M P U L S E  33 

. . . . . . . . .  
. .  

-. 
AREAI . CMR-U TYPE: STACK SAMPLINO PERIOD 30-JAN-81@15:59 THRU 06-FEB-81@15:59 

'ANALYSIS1 TIME2 1010 HINS DATE! 13-FEB-81814:00 

. . . . . .  
-. . . . .  ._ . . . .  . . .  .. 
SAMPLINQI TIME1168.0 HOURS CFM: 2.0 

. . . . . . . . . . . . . . . .  ' D E € h P + S H O U R S  . 
. .  

FILTER PRIHARY GROSS BKGD EFFLUENT A C T I V I T Y  
NO* .... IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC VOL(HL) U-CI/ML +-ERROR 

1 3FE-20 U-235 5. 3 0.022 0.036 0.336 1.09Et13 1.80E-13 9rl6E-16 
- p . 3 ~ ~ - 2 1  . u-235 - 1. 4 0.033 0.035 0.309 

3 4FE-23 U-235 70  I 9 0.150 0.061 0.371 1.03Et13 2.33E-14 5.76E-15 
4 4FE-24 U-235 9 .  10 0.177 0.112 0.342 
5 4FE-26 U-235 4. 7 0.000 0.092 0.306 
6 4FE-27 U-235 2. a 0.122 0.050 0.365 

. . .  
.............. - .  - . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . .  

-- ........... . . . .  

.__ ..... . . . . . . .  

- - 

.I . . . .  
. . . .  

. . .  

. -  . . . .  

....... . . . . . . . . . . . . . . . .  . . . . . . . . .  

...... 
.... 
--. . . . .  

I:! ( 
t i  
I! 



. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  .......................... -:.. 
Rmiewedllab CWnd 

\ 

WIL 
Pub ' ly Releasable 
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C C  I M P U L S E 11 
.. 

. . . . . .  
, .  

. . .  . . . .  . . . .  . .  . I  . . ,  , .  . . .  . . . . .  . .  
. . . . . .  

. .  

, .  
, .  . .  

.. . .  
. .  AREA: 

-T;- 

CMR-PU TYPE:. S T k K  SAMPLING. PERIOD :23-JAN-81@15:59.' T.HRU~30.-JAN-8'1@15~59".:~' " . .  . ' . 
, .  

, .  
. .  , .  . . .  . .  

I.. 
\ .  . I. . .  -. - .  

ANAhJSISI TIME: 10.0 HINS DATE: 06-FEB-81@11:41 

.. - ..-_- - SAMPLX.PG1 TIME:168.0 HOURS CFM: 2.0 

.. , . . . .  . . . .  . . . .  . . .  . . .  . .  i-1 
. . .  . . .  . . .  ! w ,  

. .  , .  
. .  . .  . i 

' I . ' . .  

. .  
,.,:. , ,  

. ,  . .  

I S  ,\ 
: I  

.C 

. . . . .  . . . . .  ... . .  . '1. . . . .  . .  
. . . . .  

. : .  ' .: . .  
. .  

, .  
. . . .  . . .  I :: . EFFLUENT,'. '. AcT.IUIT.Y: _I 

. .  
.. . .  . .  :PAGE. 1 . . ". 

. .  
. .  

, . ,  . .  . .  

. .  
, . .  

- o E e # i ~ * ? - M e f t , ~ ~  : , . .  , . .  . .  
. .  . .  

UP( 1 t - - p c  ! I, -*o- M o + e t = m u w - s - t t - + = m m t R - m r ~ ~  =I/nL' - - FILTER' . PRIMARY . GROSS .. BKGD' .':: 

. . . .  . . .  . .I ... . . .  , .  . .  . . .  . . .  . . . . . . . . .  . .  . . . . .  . . . .  . . .  . : I, 
. .. . . . . . . .  ' ., . . . . . .  . . . .  . . .  . . . . . .  ' - .  . . .  . . , : .  

. . . .  . .  . . :  . . . . .  
. .  

. . . . . . .  . . . . .  . . ,  , .  
. . . .  . .  . .  . . . .  . . .  . . . . . . . . . . . . . . .  .I . . .  . . . . . . . . .  

. .- 
. . . . . . .  . . .  ... . . . .  

. , .  
. .  

. . .  ... -. - -.j- 

. < ,  :.. ' 

- .. 

. .  
. .  

. , . .  
, .  

. .  , . > :  '. , .  
. .  

. .  . ,  

, . .  , .  . . .  . .  . .  , , ,.*; ' .  ' . .  
, .. 

. .  

. *  
. .  . .  . .  , .  

I . .  . .  

I f  

. 



, .  - ... -.-- 

'i * 

ANALYSIS3 TIME: 10.0 MINS DATE1 06-FEB-61811144 , .  

. . . .  . . .  I 

. . .  !-I CMR-U TYPE: ,STACK 
. . . . . .  . . . .  

SAMPLING PERIOD 23-JAN-81@15:59 THRU"30-JAN-81@15:59. 
-.-_-1 -. 

, .  
AREA : 

. .  ---.--. I' 

. .  

_. . . . . .  . . . . . .  . . . . .  . . .  . . .  . . .  , . .  ' . , ,  . .  . .  
. . . .  

SAMPLING1 TIME1168.0 HOURS CFM: 2.0 
. .  

. . .  . . .  . . '  , 
. .  

. .  . .  
. .  

. . .  . .. .. ' PAGE ' 1 " . ::;I - -. EFFLUENT. :. FIL+ER :p&~Ry :. GROSS' ' , ,: , '  ' BKGD . ' ' - . . .  

, .  '. . 

. .  
Ad-Tc 

- o E W - = ~  . .  

-Nil. v u m  Lotmld LLU tppt - --.- L + ~ r - x m ~ - - - - - - . - -  
'ACTIVITY. 

. .  
' .. 

. .  , . .  
. .  

t * b C  * -4x7ct -mKl  .I ! .. i 
i 
I - " I 

.i . 
__  - __ - -_ - -- - - . - - 1 3FE-20 U-235 6 .  11 0.216 0.136 0.336 

3 4FE-23 U-235 140. 13 0.255 0.091 0.335 1.03Et13 5.19E-14 1.20E-14 0.535' 0.124 2.59E-01 
4 4FE-24 U-235 

--p. +EI"I.**3y.-.* *-.-*5 * 3 4 * . -  ..-. 

. . 1. 1 I 
... 

52 7 0.100 0.075 0.338 8.06Et12 1.91E-14 4.90E-15 0.154 0.039 9.54E-02 , 

.-&i.-*toT250-M846;'357' -- . --!F --4FE-P& -M35 -. .A- - - -- - - - -- 
:: . 6 4FE-27 U-23s 1. . 9 0.150 0.090 0.327 

_____ - - . . . - > - - _- -. - - 

I* 

w 

. .  .. 

. .  . . . .  . . . . .  . I .  :. ,!I . . . . .  . . . .  . :,. . . .  . . . . .  , ,  .... . .  . .  -- +,: . _  1 



. . .  . . .  . . . . . . . . .  . . .  . .  . .  

. . . .  

, .  

........... . . .  
. .  . .  , .  - 

. .  . .  . .  . .  . .  .AREA: , , ' CHR-PU. .. 'TYPE:' STACK . SAHPLIUQ PERIOb 1 6 - J A ~ - 8 l @ l S : 5 9  :,THRU',23-JA~-81@1'5:59,' ;:. . ' :  : ' . .  

. . .  . . .  . . .  . . . . . .  
. . . . . .  . . .  . . .  . . . . .  . . .  

. .j . .  . . . . . . . . . . . . . . . . . . . . . .  . . .  
. .  

. . .  
. .  

i . . ,  . .  . .  
. ,~ , .  

. . , .  . , .  
. .  

. .  - . .  , , .  _ _  - . .  
. .  

.- ' . .  ' 

. .  
. .  . .  . .  . .  

a. 

:.. .. : 
I .... . ... -. - _. - _. . . 

. .  -___ .- ......... ._ --.- . .  - . .  

-- .... - . . .  
. . .  . ,  

. . . . .  
. ,  

. . . . . . .  
. ,  . .  . .  

- 
. .  

. .  



. . .  _. . . .  

. . .  
. .  -- . .... 
. . . .  

-. ... . . .  

, . . _ _  , . 

. . .  

. . . . . .  

. . . . . . . .  

. .  . . . . . .  

_. ... 
. . . . . . . . .  - . ... .- . .  

. . . . .  ... 

... .. - ............ 

. .  

. . . .  

.... 

r 

.. 

C C  I H P U L S E 11 .. 
. .  

AREA: CHR-U TYPE1 STACK SAHPLING PERIOD 16-JAN-81@15:59 THRU 23-JAN-8lQ15:59 
._ ..... . ._ - 

ANALYSIS] TIME: 10.0 HINS DATE1 30-JAN-81!311:45 
SAHPLING1.TIHE:160.0 HOURS CFHt 2.0 
DECAY= 163.8 HOURS 

. . . . . . . . . . . . . . . . . . .  .... PAGE.. ---I -. . . . .  : -FIL-TER--- PRIHARY- -GROSS . . . . .  BKGD . . EFFLUENT.-.. ACTIVITY 
NO* .IDENTI ISOTOPE COUNTS LLD CPMt-ERROR EFFIC VOL(HL).  U-CI/HL +ERROR . U-CI +-ERROR XHPC 

. . .  .... .- . ~ - - - - 3 ~ ~ - 2 0  . u-235 4. 12 0.222 Oi075.0.344 
' 2 3FE-22 U-235 2 .  12 0.222 0.109 0..328 

3 4FE-23 U-235 73. 11 0.194 0.095 0.331 1.03Et13 .,2.71E-14 6.67E-15 0.280 0.069 1.36E-01 ... bFE-24. u-235 7. 13 0.250 0.082.0.333 
5 4FE-26 U-235 5. 7 0.094 0.068 01335 
6 4FE-27 U-235 5 .  12 0.222 0.097 0.334 

LOGGED ->DK1: 

. -  _- .- ............... . .  . . .  - 
. . . .  

. 

I - ;  ( 
lbll 



. . .  , . .__. ...... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ----.*?F---...-.-- 1' . . .  -.-. ~ --... . t . . .  -..-- ........ --- . 
. .  

. . . . . . .  
C C  I M P U 'L  S . E  3 3  . .  . .  .:. . .  

. .  
%REA8 ---.EMR-PU TYPE: STACK ' SAMPLINQ PERIOD 09-JAN-81@15:59 THRU 16-J4N-81@1!5:59 

... 
. . 

-4NALYSESI..TIHEt 10.0 MINS DATEt 23-JAN-81@10:44 .' 

SAMPLINQI TIME:l68.0 HOURS CFMt 2.0 
DEC4Ys 162.7 HOURS . . . . . .  . .  . .  . . .  ._ ....... - ......... . 

FILTER PRIM4RY GROSS BKGD EFFLUENT A C T I V I T Y  
NO. IDENT. ISOTOPE COUNTS LLD CPM+-ERROR EFFIC VOL(HL) U-CI/ML t-ERROR 

. . .  

. . .  

. . . . . . . . .  . . . .  . 
PAGE 1 

XHPC U-CI  +-ERROR 

1 
2 
.a .. 

' .4 
.5 

7 
8 
9 

10 
11 

' 12 
13 
: 14 
-L&Z __.. 

16 
17 

._ 6 .  

. - ..... , .  
. .  

2FE-14 
2FE-15 
2FE-17 
2FE-18 
3FE- 19 
.3FE-21 
5FE-28 
5FE-29 
SFE-30 
5FE-31 
7FE-32 
7FE-33 
7FE-34 
.7FE-35 

.-9F€-44. 
.9FE-46 
9FE-45 

. . . . . .  

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 

PU-239 
PU-239 

-.PU-239 

6 0.077 0.061 0.327 . .  3. 
2. 7 0.088 0.074 0.319 
1. 7 0.094 0.046 01333 
0. 8 0.111 0.082 0.340 

36. 10 0.166 0.103 0.325 1.38Et13 1.34E-14 3.68E-15 
10. 12 0.227 0.150 0.312 

4. 8 0.127 0.090 0.332 
' 0. 9 0.144 0.107 0.346 
- 2. 7 0.099 0.070 0.334 
3. 7 0.094 0.072 0.311 
3. 10 0.183 0.100 0.338 
3. 7 0.000 0.111 0.349 
1. 10 0.183 0.093 0.326 
;4. 13 0.249 0.145 0.330 
2. . .9 0,.161 .0,08*. 0,33&--...- . 
l r  12 0.227 0.083 0.349 
1. ' 6 0.072 0.036 0.347 

. .  

_. 

. .  -. 

. . . .  

- . .  . . .  

O.lB5 0.051 2.23Et01 WARNING 

. . . . . . . .  . . . . . . .  . . . . . . . .  

. . . .  
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.- 
cc I n P u L 6 E 11 
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. .  

. . . . . . .  , .  

AREA t CHR-U TYPE: STACK SAHPLINQ PERIOD 09-JAN-81@13:59 THRU 16-JAN-81QlSt59 
. .  . . . . . . .  __  - ._ .. . . . . .  . . .  

ANALYSIS3 TIHE: 10.0 HINS DATE: 23-JAN-81@10:44 
SAflPLINGI TIHE:168.0 HOURS CFH: 2.0 

-DE€k$-IbZaB. HOURS . . .  . . .  - . . .  .- . . .  

........ 2 a..,-:. 

. . . . . . . . . .  __"  . .:. ~~ ....... --- i- 

. . . . . .  

. . . . . .  

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
NO. IDENT. ISOTOPE . COUNTS LLD CPHt-ERROR EFFIC VOL(HL) U-CI/HL +ERROR U-CI t-ERROR XHPC 

1 3FE-20 U-235 5. 8 0.116 0.090 0.329 
' 3FE-22 U-239; 4. 13 0.249 0.149 0.312 

3 4FE-23 U-235 5 .  12 0.222 0.075 0.341 
4 4FE-24 U-235 189. 10 0.172 Oil25 0,333 8.06Et12 7.11E-14 1.61E-14 0.573 0.130 3.56E-01 

- . . 6  4FE-26 U-235 4. 12 0.244 0.109 0,318 ... 
. 6 4FE-27 U-235 9. 7 0.088 0.085 0.339 2.66Et12 3.03E-15 1*25E-15 0.008 0.003 1.5lE-02 

-LOGGED ->DKl I 

- .. . . . . . . . . . .  

... - . ._ . , . . . . . . .  

..... 

.... . . . . .  

. . . . . .  

. . . . . . . . .  

. - . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . .  . . . .  
. .  . .  

. . . . . . . . . . . .  .. 

. .  



. . . . .  . . .  - -z __ . . . .  - .. _. .. ...... 

ReviewedlLab counsd 

.... . L E  I H P U L S El l  - _ .. _ _  

Publicly Releasable 

-_. . - ..... . . . . . .  _ _  . -. . _ ...... - ... 

AREA: CMR-PU 1YPE: STACK SAMPLING PERIOD 31-DEC-80@15:59 THRU 09-JAN-81@15:59 ! 
........ .. .... . .  I . ._ _ .  . .... . .  - __ . _. . __ ..... -. .--- -. - 

........ ._ . -. . __ . . . .  __ -- . . . . . . . . . . . .  - ,. 

FI.LTER. - PRI.MARY GROSS HKGD EFFLUENT .. ACT I U I T Y 
NU+ IDENT. ISOTOPE CClUNTS LLD UFMt-ERROR EFFIC VOL(HL) U-CI/ML t-ERROR 

1 2FE-14 
2 2FE-15 
3 2FE-17 

.. 4 .-..2FE-l8 
S JFE-19 
6 3FE-21 
7 . -  WE-28 
8 5FE-29 
9 5FE-30 

_. . .10 ..5fE-31. 
11 7F'E-32 
12 7FE-33 
.13 .. 7FE-34 
14 7FE-35 
15 YFE-44 
. 16-..-9F.E-46 
17 9F'E-45 

_ .  

PU-239 
PU-239 
PU-239 
PU-239. 
PU-239 

PU-239 
PU-239 
PU-239 

FU-239 
Fll-239 
PU-239. 

PU-239 
-PU-239 ' 

PU-239 

PU-239 

FU-239 

PU-239 

. 1. .. __  ..-... .. .. 

..... . . . . .  . _. . . . . . . .  

.- ... ....... 

0. 9 0.14Y 0,0136 0.312 
2, 7 0.105 0.101 0.331 
2. 7 0.094 0.072 0.339 
0. 6 0.072 0.036 0,343. - 

300 9 0.161 0.065 0.343 1.78Et13 8.56E-14 1.90E-14 
14. 12 0.227 0.150 0,323 3.89Et12 3.57E-15 1.3OE-15 
7, 8 0.111 0.069 0.335 
0. 7 0.099 0.090 0.342 
3. 8 0.116 0.070 0.343 

3. 11. 0,199 0.134 0.339 
1, 10 0.166 0.106 0.358 
1. 9 0.149 0.066 0.324.. ' 

4. 13 0.249 0.145 0.319 
11. 12 0*238,0.092 0.351 
-2r- ' t.1 0.205-0.i~llO V.354 - ' . 

. .  _ .  . .  3. 7 0.094 0.076 0.321 

1. 7 0.088 0.082 0.347 

_. . . .  . . . . .  . .  _ _  

. .  

_ . PAGE .-p . . . .  
U -C I  +-ERROR XMPC 

.. . - ..... 

... - . _. ... . . . . . .  . . .  . . . .  
1.519 0.338 1.43Et02 WARNING 
0,014 0.005 5.95Et00 WARNING 

. . . . . .  - 

..... -. - . . . . .  - ... 

. _. .. _. ... - . .  

_ _ _  . . . . . . . . . . . .  _. .... - .  . . . . . . . . . . . . . .  

_. __ - . ___ . _. . _. ._ . . .  . . . .  ........ 

. .  
.- 

. . . . .  ._ 

. .  -. 



. . .  . - _ _ _  . . . . . .  ._ - .. .. - ... -_ . __ - . . . . .  . . . . . . . . .  - .... __ - . ___ 

c c  I n P u L s E I1 
. . .  - ;r- . . . . .  . . . . . . .  - .  . . .  - . . - 

I !  AREA: CMR-U TYPE:' STACK SAMPLING PERIOD 31-DEC-80@15:59 THRU 09-JAN-81@15:59 
;j  
:; .. 
" A !  ANALYSIS] TIME: 10.0 MINS DATE: 16-JAN-81@11:22 
.i SAMPLING1 TIME:216+0 HOURS CFM: 2.0 
v- - -*ECN= & & , - H & J R ~ . :  ._. . _ _ _  ._ . .  . . . . .  - ._ .... ._ . ... ._ .... 
li 

- . . ~ - r . - ~ T T * S B ~ D P E - - - -  COUNTS- LLD --CPMt-ERROR. EFFIC VUL(IIL) -' U-CI/ML t-ERROR '.' U-CI +-ERROR ZMPC 

-- - 

....... .. _ _  .. .. . . . . . . . . . .  _ ....... . . . .  - ... ... ~ _. _ _  -.- - - - 

. . . . .  ... . . . . .  - ... - . . . . .  __ I: 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 
.._ _ _ _  . . .  

'i 

.. _ .  ....... 

.- - - - - - 

... . .  . . . .  . . . .  _. . __ __ I , ._ . ,;> . 

. . . .  - _  - . . . . . . .  ._. . . . . . .  ..... 
i 
L -  

......... . . . . . . .  .. . ., ..... .................. . . . . .  - ...... - - .... - ................... -_ ....... _- ..... - . .- .. ._ - - 

.. . . . .  . ._ ._ - .-.- 

.. . .  
. -  .. - -. .... _ -  - . . . . . . . . . . . . . . . . . . . . . . . .  . .. , ...... 

.... .- . . . .  - ... . . . . . . . .  _ . - .... _ - __ - 

. . .  .......... - . .  - 

. . . . . .  . . . . . . .  

. . . . . . .  



...... -_ _ _  - .. 

$3 -. 
I '  I 

C C  I M.P U L S E I1 _ -- - . . _. . _ _  . . __ - . -- -- - 

Reviewed/Lab Counsel REA: CMR-PU TYPE: STAKCA) SAMPLING PERIOD 29-0CT-82@14<>05-NOV-82@14 

............ -- -- __ . - . ... ...... -- . - . . .  .. . . . . . .  -- - . _ 
FILTER PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 

- VOL(ML) U-CI/ML +-ERROR . U-CI. +-ERROR XMPC ........ . . . . . . . . .  - . --- __ . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  ............ 
!O* IDENT. ISOTOPE 'COUNTS LLD CPMt-ERROR EFFIC 

1 2FE-14 PU-239 4. 5 0.100 0.111 0.319 
2 2FE-15 PU-239 4. 4 0.077 0.097 0.390 
3 2FE-17 PU-239 '1. ' 3 0.044 0.052 0.314 
4 2FE-18 PU-239 2. 4 0.077 0.066 0.304 
5 3FE-19 PU-239 137 0 

*099 o;loo o'*3r7 6 3FE-21 . PU;;239-. . 0 
7 5FE-28 PU-239 4. 6 0.166 0.141 0.312 
8 5FE-29 PU-239 2. 5 0.099 0.086 0.329 -* ..4 .@-M5-0 101 0..301 

11 7FE-32 PU-239 3. 4 0.077 0.097 0.328 
12 ~FE-~~J.---PU-~J~----... 0 ,  
13 7FE-34 PU-239 2. 4 0.066 0.070 0.318 
14 7FE-35 PU-239 2. 5 0.099 0.132 0.303 

16 9FE-46 PU-239 2. 5 0.100 0.100 0.345 
6 0.166 0.111 0.350 

. ._  

. -  -- ........... . . .  .. 

8 0.233 0 ,141 0.328 1 .46Et13 ,  5.19E-14 1.20E-14 0.760 0.176 8.65Et01 ALERT 
. . ........ ..... ........ . - . . __ . .... ..... .-- 

....... _ .  . . . ._ . _- . ' _- 9 . -5FE-30' ' PU-239-. 
10 5FE-31 PU-239 . 9. 2 0.022 0.066 0.345 2.14Et12 3.22E-15 1.28E-15 0,007, 0.003 5.36Et00 ALERT 

.... . . . . .  . - . . - .  ' -7 0.177 0 . 1 2 ~ 3 1 ~ ~  -. 

15 9FE-44. 'PU-239---' . ' 7 .  ' 3 0.044 0.072'-'0..-323---' 7;7~E+l2---2i57E-15-.1.14E-i-S --1)..020-.-. Oi-005+Qi.28EtOO--- ' 

............ . . . -_ .. ... . . .  - -. 17 9FE-45 PU-239 6 .  
....... -0GGED ->DL1': 

................ ...... .... . . . .  ...... . _. .. . .  .......... - - .. . . .  -_ . . . .  

.. - . .- -- . .. - . - ...  __ . .  -- - . . .  .. -. .... - 

............. .............................. - - -. . __ _ . . .  . .  .. ....... - . - 

....... ............ . . . .  .... - . . 

.... ............. .......... ... . . . .  . ...... .. .__ _- ...... -- - - -- - . . - 



.. . ... . .. --- - _. - -_ 

. . . .  ... - - -. -. -. .-. 

........ .. ... ... - - _. - -. __ - - - - ......... . ... . . . . . . . . . . . . .  . . . . . .  ....... . . .  .- ._ :I ' 

:EA : CHR-U TYPE: STAK<A% SAHPLING PERIO~'29-OCT-82@16<>05-NOV-82@16 
iALY.SIS'j -RM'E: .-l-'o-;o- @INS -j.#)Tr:- r&-xoy.gml-3:-44 - 'D~cA-URS=---;~,- -. - -. .- -. - - -. _- 
IMPLINGI TIME:168*0 HOURS CFM: 2 r . Q '  

..I. - -- -- .- .- -. - .- .- - - - - __ .-. .- _ _  - - - - ._ - . .  
FILTER PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  . ' PAGE '1 

. 'IHPC UOL(HL) U-CI/HL +-ERROR U-CI +-ERROR -. 1. IDENT. ISOTOPE COUNTS , LLD CPHt-ERROR EFFIC 

6 0.144 0.087 0.315 1.01Et13 6.25E-15 2.10E-15 0.063 0.021 3.12E-02 1 3FE-20 U-235 17. 
2 3FE-22 U-235 19. 6 0.133 0.099 0.300 3.19Et12 7.45E-15 2.40E-15 0.024 0.008 3.72E-02 

4 4FE-24 U-235 28 b 0.144 0.133 0.329 4.51Et.12 1.02E-14 2.95E-15 0.046 0.013 5.10E-02 
5 4FE-26 U-235 6. 7 0.199 0.089 0.305 
6 4FP21'  U-235- '- l"l-.- - 4 - 0 ~ 0 5 5 Q i - 0 8 9  0.3-1.6 - 2~86€+f2 --9-ii-8E-t5 -l-i5&-H- O i - O l P  0.004 .2.09E-02. -' '- - .- - ' '  

IGGED ->DLl: 
/' 

. . . .  344; . '7 '0.199 0.081-'0;'320- '1;26Ef13 - .1;33E-33"7.99E-r4 '1.70'4 '-0.377-6.7bE-dl - '  
-. -- -- 3 4FE-23 U-235 

... .- - - . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..... - _ _  - . __ _. __ .- - .. - .- . - .- _. 

........ .. - .............. _. _. -. - _- .. 

....... ..... . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . .  - _. . .  ._ . . . . . . . . . .  __ - -- 

............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ........... .. ........ ......... 

, I;.. _- -- .- - _- 

. . . . . . . .  .- -- . . . . . . . .  - -. ... _. -- - .- .. _ ... .. _- . ._ .. . -. -- - -  .- _ -. _.i 



ANALYSISj TIME: 10.0 HINS DATE: 21-0CT-82113:42 DECAY tiOURS= 168. 
...... SAM!!IN€il-I'IML: 16E.0 I.iUUBS . CFf.I:.-. 2 .0  __ ... ... . .  ................. . . . . .  - .. .. 

5 3FE-19 Pll-23Y 75. 'i 9.277 0.1Y8 0.322 l . r l r )E+ lJ  2.84E-14 6.93E-15 0.400 0.100 4.73Et01 ALERT 
6 JFE-21 PU-239 J. 5 3.122 0.164 0.301 

. . .. . . . . . . .  - _. . . .  ........ - . . . .  ..... ........ .... . . . . . . .  - - ._ . ._ . . - . .  

... . ........... -- .- _. ... . . .  . . . . . .  ........ _. ........ . __i. . . .  . . . . . . .  .--_. - .. . . . . . . .  ' *----7:~ 
, I  . .  

._ - 
..?,' ' 





I _ _ _  . . .  
c[: I ri P u L s E 31 

.. &REA<. -. .CMR#U TYPE:. STAKCA3 SAMPLING PERIOD. Old)CT-82P14<.34W=o6T-~M . -- .- .... ._ . .  _ _  . . . - ! 
. A N A L Y S ~ E ~ I  'rrrlE: 10.0 nms DATE: i ~ - 0 ~ ~ - 8 2 ~ 1 4 : 5 0  LIECAY tiouRs= 169. 

-SAMPLIHCJ 'I 'IME:~,M.O tiouns.. .cm: 2.0 .... . - . . .  ._ ..... ...... 

I 
. .  ... .. __. - E I L ' i E H .  ..F'RIHARY.. GROSS E(KGD.. . _  . EFFCUENLACT-IUITY.  - .- . PAGE .-1 . 

NU. IIIENT+ ISIJ'I'OF'E CUUNTS L L D  CPMt-ERROH EFFIC UOL (ML) U-CI/ML t-ERHDR u-CI i -,EHRlT)R XMPC 

. 1-. 2FE-14 PU-237 . .  
2 2F'E-15 Pll-23Y 
3 2fE-17 PU-239 
.L .... 2EE-18 ._E!U-239 .. 
5 JFE-1'9 F>IJ-Z;JY 
6 JFE-21 PIJ-239 

...5f.-E...L'C. pu.-237 

9 SFE-30 F'U-239 
. - 10 .. 5FEr.31 ... PIJ-2:JY ..... . _  

11 7FE.-32 PU-239 
12 7FE-33 FW-239 

14 7FE-35 PU-239 
15 9FE-44 PU-23Y 

17 YFE-45 PU-239 

.. _ _  
I 
i 
I .  - -b 5FE.-2Y pu-239 

t 
. 13 711E-34. . PU1239. 

-_ . lb- . Y.FE46.  .EU=.23% ....... 

LOGtED ->DL1 : 
......... _. ... __  . . . . . . . . . . . .  

3. 
0. 

.-A .-_ 
24 0 

1. 
2 .  
2 . 
2. 

. .22... .  
6. 
3. 
3, 
6. 

10. 
- o*.- 
15. 

- 
.3 

4 0.077 ..0.164 0.307 _ . _. . . .  
7 0.188 0.145 0.320 
4 0.077 0.044 0.326 

-..Y 0.113€#&..126 0+315--. - __ . _ _  . .. 
5 0.122 0.130 0.325 1.44Et13 8.86E-15 2.65E-15 0.127 
7 0.188 0.153 0.307 
6 0.133 0.122 0.337 ... .... . .  
7 0.177 0.130 0.315 
5 0.099 0.111 0.317 

5 0.088 0.092 0.323 6.77Et12 2.00E-15 9.87E-16 0.014 
4 O.Oh6 0.049 0.310 
6 0.166 0.122 0.336 
b 0.144 0 . l l J  O . J O 0  
8 0.244 0.08t3 0.300 7.74Et12 3.19E-15 1.45E-15 0.025 

N 0.221 0.163 0.30') 4.48Et12 5.23E-15 l . B Z E ~ ~ - l S  0.023 

- 6 0.1.66 -0.21.2- &32€2*86E+X-2 4 .O.E,-$%- L 3 8 E 4 F ~  -0 023- 

.O ..lbb-Q.cl32.-0,340-..- .- . .  .- . . .  .. 

... .. - . . .  ._ . . _. -. __ . - 

. . . . .  _ .  .. . .  . 
0.033 1.48Et01 ALERT 

.... .......... 

.0.007 l.AZ4E4-01 ..ALERT - 
0 . 0 0 7  3,34E+00 

0.011 S.31Et00 ALERT 

0.008 8.72E+00 ALERT 
, . . . . . . . . . .  - . . .  -_ ....... - - 

. _  .. _ .  

____ - 

... 

. . . . . . . .  ... 

............. 

....... ._ .. 

. ._ . . . . . . . . .  

...... ....... 

. . . . . . . .  ... -. . . . . .  - ...... _. ........ 
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;.c I h F' u L 5 E; 3 1  

FILTER rw M M f  . IDENT. ISOTOPE 
. . .  

1 2FE-14 F:'I.J.-23Y 
2 2FE-15 FU-235' 
3 Z f r E - 1 7  fqJ...23rj 
4 2FE-18 VU--239 
5 3FE-19 PU-239 
41 3FE-21 FU-239 

8 5FE-29 FlJ-239 

3 WE-31 PU-239 
1 7FE-3% FU-239 
2.- 7FE-33 FU-239 

. 3  7FE-34 FU-239 
4 7FE-35 FU-239 
j. .....YF E-44 fXJ-23y 
5 YFE-46 PU-239 
7 9FE-45 PU-239 
SGED. ->DL1 : . . 

7 ~ F E - Z ~  PU-239 

9 .  SFE .._, 30 Fu-..239 

_ _  .. _. __ . . 

o . 
1. 
1. 

11. 
158. 

8 .  
LG. 
3. 
?. 
2. 
J. 
4. 
:3 . 
1. 
6. 
1. 

14. 

EFFLUENT 
L'DL i ML. ) 

4.48E.1.12 

A C T I V I T Y  
U-CIiML 

....... - . .  
PAGE 1 

+-ERROR U - C I  +ERROR XMFC 

. .  . . .  , ........ . . . . . . . . .  

1.65E.-15 0.021 0.007 7.7JEi00 ALERT 
..... - ........ ......... .. ..... 

. .  

. . .  

. ._ . 

..,I _.. - .. ... 

.............. 
! .. 

. /  
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I ! 

: 1 - 1  '-E-? "" 



i.. . I 

. . I .  ' . I  
. . . . .  i . .  j 

. . ................... . . .  . ......... ... . .  -. _. -. - . . . . . .  . - 
I i.. _. -. -- .-.-. . .  6 

., . .  ... .I. 

,.. 
. . . . . .  

. c c  I M P , U  L S:'E;.33..: 
. ;y ';; ; ;\ .'. 

. .  I 

. . _  . .  . ..:. 1 :. . I 
I 

. .  . .  . .  . .  
.. - . .-.. - .AREAS. -CHR-PU TYPE: ' STAKCA> SAMPLING PERIOD 17-SE&82@14c>24-SEP-82@14 ' 

; .  ' j:; , 

ANALYSIS3 TIME:  10.0 MINS DATE:: 04-UCT-02@13:37.:;::': UEdAY HOURS= 240. 1 
..T.IME.:~~~.o HOURS.-. ..CFH: .. .2.0. __ . _._ __ _ _  __ __ - - _ _ i _ _  __.__ 2.- . __ - - - . .-: -LL-_ : I 

. . . .  . .  I 
I PAGE 1 I 

. . . . . . . . .  i . .  . . . . . . . .  
. .  . .  .. . . ,  . .  

. ..... . . .  
. , :. . , .  

. .  
' .-EFFLUENT A C T I V I T Y  . _. . F I L'Tfl1.7 FRIHARY GROSS .: BKGLl 

NO. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC .UOL ( M L )  U-CI/HL +-ERROR U-CI +-ERROR XMPC 

..... 

' 3  
4 ...... 

PU-T39 
PU-239 

2. 
.. 6 . 7 

7 
0.188 0.126 
0.199 0.199 

.O + 306 
0.327. 

:. '. . . . . . . . .  
, . <  , ..; , ...... _. .. . , .  .... 

. 8 . .  

. . .  
' .  
. . . . .  

, .  . . . .  
.. - . 

I Ai:: S 3FE-1Y PU-239 
6 3FE-21 PU-239 _ _ _  7 ~ F E - ~ B  .... plj-239 
8 SFE-29 PIJ-239 

4 2  3 0.033 0.057 0.302 ' 1 . 4 4 E t l J  1.74E-14' 4.62E-15 0.251 0.066 2.91Et.01 ALERT 

._ __-____. 
6. 7 0.1.133 0.147 0.325' 

6. 6 0.133 0.122 0.310 ' '; 

.... 1 ....... 7..0.,716.-0 0 7 5 ,  O r . 3 2 1  .... .... . -. L . .  
~~ ~~ 

L v 

9 
... 1 0  ..  

11 
12 

5FE-30 
SFE-3 1. 
7 
7 

FU-239 
PU-239 

" 2 
2. 

:3 
8 

~ 

0 I 32Y. 
.0.311 

. i  . .  . . . . .  . .  ..'. I .:. ' . ...... . . . . . .  . . . .  
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PAGE 1 FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY 
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lo NO. IDENT. ISOTOPE COUNTS LLD CPflt-ERROR EFFIC UOL(HL) U-CI/NL +-ERROR U-CI  +-ERROR XHPC 
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8 5FE-29 PU-239 ' ' 4 .  8 0.244 0,166 0.325."..i. , .. ' ' : '  . .  . .  *E 9 5FE-30 FU-239 4. . 5 0.099 0,099 0.335 . :: . . Y, .. . .  

I? 11 7FE-32 FU-239 4. 7 0.199 0.100 0.324 
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I' 10 5FE-31 PU-239 ' 1. 

L . 4 4 -  87-74 O U -  0-4 1 ' - -  - i . ~ - - - 7 ~ . ~ - a ~ ~ - 2 3 9  I t  
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. .  - ARE4l CHR-U TYPE: ST4KCA) SAHPLING PERIOb 09-JUL-82e'lS<>l6-JUL-82@14 '' ' . .  ' '. ' . . 
. . ,  . .  

' .ANALYSIS3 TIME: 10.0 MINS DATE; 23-JUL-82813148 DECAY. HOURS= 168, 
PLINGI TIME:168.0 HOURS CFH: 2.0 

. .  . . .  - . , .  . . . .  . . .  :'.: . . . . . . . .  . .  . . .  . .  
, .  . _  . .  

. , \ . .  , , .  . .  . .  
__--- 

PRIMARY . GROSS . '. BKOD,'. ' ,: ':. ..::EFFLUENT . .  ACTIVITY F4QE 1 
---NU ----I D E N T . c I . S O T Q F G G O U ~ - ~ ~ ~ E ~ U - .  EFF-BL-C#I ! ' L' ~ . ~ H L I - E R R D b U - . ~ ~ R O b % # P C -  - 

1 3FE-20 U-235 12. 8 0.255 0.180 0.304 6.30Et12 3.93E-15 1.49E-15 0.025 0.009 1.97E-02 

3 4FE-23 U-235 187. 8 0.255 0.150 0.343 1.23Et13 6.80E-14 1.S4E-14 0.838 0.190 3.40E-01 
-. .-3FE-22. -. - - U - 2 3 L - & & U 8 8 - 0 1  a454-- .. - - .. ... - __ - 

I 1  

e 4 4FE-24 U-235 44 7 0.211 0,136 0.315' 5.89Et12 1.68E-14 4145E-15 0.099 01026 8.41E-02 i 
" 

' ' 

e 
I* - . - ' c ~ F E ~ U - 2 ~ 5 . ~ . ~ . 9 - O c 2 4 4 ~ . . - ~ 0 . 3 2 % ~ . 4 4 6 E + . 1 2  --3.3.1E-15 
" 

' ' 
l a  

I" 

1.28E- 1 5 - " . ' L 0 8 A d J O 3 - a .  66E-02- 
4 4FE-27 U-235 15. 7 0.199 0.081 0.334 2.46Et12 4.93E-15 1.78E-15 04012 0.004 2.46E-02 

LOGGED ->DL11 
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C C  I il F U L S E J J  

:. . . . . . . .  ' 7  

. . . . . . . . . . .  . .  . .  ..: I 
RREA: CMR-FU TYPE: STAKCA3 SAMPLING PERIOD 02-JUL-82@14<>09-JUL-82@14 

ANALYSIS3 TIME: 10.0 
SAMPLING] TIHE:168.0 HOURS . CFM:.' 2.0 . " . ' , , .  

. .  
. . .  

p-.--- 

. .... . . . .  . . .  . .  MINS DATE': 16-JUL-,82@16:42 . . . .  : DEC~Y,'HOURS=., :. . . . . . . .  171. . . .  . . .  . .  . . .  - ._ -. - 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY ' PAGE 1 
. . .  . . . . . .  . .  

L - ( r P I L - ) - - ~ ~ L - - + d R K 0 6 c - - I I - t . ~ R f ~ ~ ~ f  -- - - N C h - - . ~ D € K F ~ ~ ~ ~ ~ U ~ P P I * - E ~ O R - E F F I  6----w) . . . .  
. . .  '.. . I .  

5 0.100 0.086 0.322 ' j . .  1 2FE-14 FU-239 1 .. 

3 ZFE-17 FU-239 5. 6 0.166 0.122 0.314 
4 2F-E-10 FU-239 6. 7 0.199 0,173 0.339 

6 3FE-21 FU-239 9. 8 0.744 0.150 0.325 3.02Et12 2.55E-15 1.15E-15 0.000 0 .003 4.24EtOO 
7 SFE-20 FU-239 1. 7 0.177 0.120 0.318' . 

_- a.. .- 5 F E - W + S - - .  8 r-++&44- &455(M&13 
9 5FE-30 FU-239 a. 6 0.133 0.141 0.314 

- -. 3. - ~ F . ~ X S - P U - ~ - ~ L U - . L L  is.a.aa5;1.--' ' - 

. - -5. - 3 ~ - l ~ ~ ~ ~ - ~ ~ - - - z ~ ~ . ~ ~ ~ ~  ~ l ~ ~ ~ ~ ~ - S ~ ~ - l ~ - ~ ~ ~ ~ ~ ~ ~ ~ -  8. -4-.P .-UE4414EPJ-- 

. .  .... . -- -- - 

10 SFE-31 FU-239 4. 4 0.077 0.003 0.312 

12 7FE-33 FU-239 2. 6 0.166 0.163 Ob319 
---- - -1.G- -ZFE-~--~~r2W--0~~85-(Zrbl~---- . .  

. . . . . .  3. a 0,244 0.101 0.320 - - - __ - - - _ 13 7FE-34 FU-239 

15 9FE-44 PU-239 20 * S 0.QH8 0.092 0.332 7.74E+12 7.27E-15 2.28E-15 0.056 0.018 1.21E+01 ALERT 
16 9FE-46 FU-239 4. 3 0.044 0.052 0.305 1.47Et13 l.47E-15 0.60€.-16 0.022 0.013 2.46Et00 

-4 4---'WE-35--w+39 3 -hBi$?++Drl614&5W.- - 

7 --_ -- " *  * q 
' . j  

6-9~M&-&&i36t>iJX . .  . . . .  .. .. 
--+*%=- 2,. 

LOGGED ->nLl: 

. _. 

' f  

.:? 



C t  I M P U L S E 33  

CHR-U TYPE: STAK'CA3 SAMPLING PERIOD 02-JUL-82@14<>09-JUL-82@14 

. .  --_.-. 

PRIMARY GROSS EFFLUENT MTIWITY PAGE 1 
. .  . I .  . . . . . .  

,016' ' 0.007 1.27E-02 
-__._- -- - - .-&.3F.&=- 4-x %#*m4-&45Q-o.;532 

3 4FE-23 U-235 124 7 0.199 0.165 0.305 1.23Et13 4.89E-14 1.14E-14 0.603 0.141 2.45E-01 
4 4FE-24 U-235 37. 8 0.255 0.150 0.340 5.89Et12 1.24E-14 3.40E-15 0.073 0.020 6 + l 8 E - 0 2  ". -&lS-&4%2A4€44 .~2wG%%s?&"l-&.-L#A- 4.002- 1- l=SL-O2-.---.-- 

I, 

48. ' 8 0.222 0.148 0.317 2.46Et12 1.76E-19 4.6OE-15 0.043 0.011. B.02E-02 
.. . : .  . . .  . .  . .  ' !  . , 

. .  6 4FE-27 U-235 ' @'"I LOGGED ->DL1: ~ 1 . .  
l l i t - ~ _ - .  . . . . . . . . . . . . . . . . . . . . .  --_ .* 

'?CLOSE DRAWER 16$2 5 4 --- . . . . . .  ... ... . . . . . . . . . .  . . .  . .  ,. -I ._ , 
:.:. 

I ' . .  - :. ... . .  . . . .  .. , . .  . . .  
..I . 

. . .  . . .  . . . .  . . .  . . .  , . .  . -- .- - -. _- - - 
. .  , .  

:I . .  
>Z - 
i 3  

@ 

ir 

1, 

:ti 

. . .  . . . . . .  . .  . . . .  . . . . .  . .  ~. ." . .  
. ,. I. . 

. .  . .  
. .  . , . '  

. .  . .  . .  . .  . .  ,. 
! \ I ? '  

M 

.... 
. . . .  . . .  . . . . . .  . . .  . . . . .  . .  ! . .  

. .  . , . : .  
. . . .  .-. _ .  

. . . . . .  . .  > '  I 

. . .  . .  
. .  . . .  

@ 31 ;;I 

. .  - .- - - -- 
. . . . .  . . . .  ,.'. I , ..' :: , .  

. .  
. .  '3 

* 
.. 



... . - ... - .... 
C C I H P U L S E J J  

AREA: CtlR-PU TYPE: STAKCA) SAHFLING PERIOD 25-JUN-82@16<>02-JUL-82@16 .* I 
I ,  I 

I C  

. . .  . . .  .... :,;; 
. .:, h.. .:, :';:, 

. 5 3 3 M u R - r .  
. . .  .. . . . . . . . . .  . . . . . .  . . .  ' .. 'i'':"l . . . .  . . . . . . . . . .  . . . .  . . . .  , . ,,%,, ,:..,*: <;:,;... '.: 

, .  
. :.. ..  '.). ... . . .  

. .  

. . .  . . . . . . . . . . .  . . . . . .  ;.. .., . . .  
.I' . ... . .  . . .  . . .  . . .  . . . .  

. .  . , .  

. .  . .  . .  . .  .-: . -e- 
. . : . _  

: F~~~ . .  
HOURS . CFM:..',2.0 , ' . ,  :, ': ,1 . .:.'... ' , .. c.. ,l~,:.:,, 

" . . .  . .  . .  ... . . I .  . . . .  . .  - 
FILTER FRIPIRRY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 

IDENT. ISOTOPE COUNTS LLD CFHt-ERROR EFFIC UOL(HL) U-CI/ML +-ERROR ' 0 - C I  +-ERROR XPIPC 

2FE-14 FU-239 
2FE-15 PU-239 6.' . 7.0.199 0.081 0.303 .::,':: I '  . .  

. ~ " "  .~ I .. - -  . , .  
. .  2.' -1.4 0,066' O.O7O'0,309 ',,I' :'. ..  : ::'' . .."" . .  . .  

. .  1 
2 

. . . . :  .. . . . . . .  . . . . . .  . ' .  , . . . . : .  . . .  . .  , ,  . . . .  
, .. . . .  .. . . . . . . . . . .  . . . .  *- ,,.;.. ,? . .  . . . . .  

. .  . . . . . . . . .  
. i. . :.:..:. 
. :..., . . .  . ,:>,;: .:.; 

- F € - & L P C G U e  '3L&U#&13-&3140---' 
2FE-18 FU-239 5. 7 0.188 0.126 0.313 
3FE-19 FU-239 24 8 0.222 0.185 0.339. 1 .44€+13.  8.12E-15 2.43E-15 0.117 0.035 1035Ei-01 ALERT 
3 F W W W 3 e - - - 7 - L ( I . U X - O - . 4  

WI 

If! I 7 
8 

-- 
5FE-28 
5FE-29 

. _  
FU-239 
FU-239 

. .  
3. 
1. 

*.--5FE-3HH+35L-- &--A+, 4-!55%-%-1*6 -Or309---- - 
I6 

/ 5FE-31 PU-239 2. 5 0.114 0.074 0.318 
7FE-32 FU-23Y 2. 4 0.055 0.072 0.321 

7FE-34 FU-239 1. 6 0.133 0 .229  0.304 . . . . .  I '  

7FE-35 FU-239 2. 6 0.133 0.070 0.325 
+eF-l++x +-r4+'F+dO0+ 40s 

16 9FE-46 FU-239 1. 5 0.100 0.100 0.345 
17 9FE-45 FU-239 2. 8 0.244 0.088 0.313 

..: I .  . S - Q + ~ ~ 4 - 8 + Q - r & ~ -  

. .  

I 
BGMlt+BL 2 : 

W 

0 
I .  1.111 

mi . .  - 
39 

m 

0 " 
11 

.I 

" 
. . .  . .  . .  .:. 

. . .  1 . . .  . . . . . . .  . . . . . .  . .I. . .  . . .  . .  1 
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C C  I M P U L S E 31 

AREA: CMR-PU TYPE: STAKCA3 SAMPLING PERIOD 18-JUN-82@1402S-JUN-82@14 

. -  

@%in 
l i U ; )  A N A ~ Y ~ I ~ . I n E W , O r O - ~ ~ ~ ~ ~ ~ U ~ . ~ 4 - - D E ~ H B U R S I ~  , 

. .  
, .  , . .  . .  

. :. , .  . .  
. .  

SAHPLING3 TIME:l68.0 HOURS ,CFMl 2.0,'. ' . ? ' a '  ... , . .  . '. .. , . " .  
, . .  . .  . . .  - -L_.-.-- - 

. .  
, . . I . .  

, .:., -. -- 
FILTER PRIMARY GROSS BKGD EFFLUENT A C T I V I T Y  PAGE 1 I 

IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOLCML) U-CI/ML t-ERROR * U-CI t-ERROR XMPC ___-- --.-- . 
1 2FE-14 PU-239 3. ' .  6 0.144 0.113 0,352 ', 

2 2FE-15 PU-239 5. 6 0.166 0.122 0.314 ; 

4 2FE-18 PU-239 1. 3 0.033 0.051 0.325 
5 3FE-19 PU-239 42 6 0.166 0.103 0.318 1.44Et13 1.60E-14 4.28E-15 0.231 0.062 2.67Et01 ALERT 

7 SFE-28 PU-239 3. 6 0.133 0.196 0.314 
8 SFE-29 PU-239 1. '7 0.216 0.133 0,312 

2 - . 1 F E 4  F- W-239.---4*-t----Z-OclPP-O + 099-0*3LO - -- .. - - 

-. -4 -3FE-2-l--239- ----~PeB,1,2&&313--3c02E+l~ 242E4S- - -%5Zbl6 - -8 r  OO&--O .#3 . - 5 r 3 7 I L k O b - . -  -.- - -- 

10 SFE-31 PU-239 3. 2 0.016 0.040 0131Y 2.86Et12 1.13E-15 7.10E-16 01003 0.002 1.88Et00 
9 11 7FE-32 PU-239 51 8 0.244 0.181 0.320 

" 

- -1 & . - . Z E E - 3 3 a U 4 3 P - d H  '.&Q89-0.&92.4+33-1 &E:C.l.3--l-&SE~d-5--9+.6 l . L - . l U  02%" c Q 1 5 J  ..25€+QO-.. 
13 7FE-34 PU-239 0. 4 0.066 0.081 0.305 I 

(3 1 4  7FE-35 PU-239 1. 8 0.233 0.196 0.333 ' 
r :  

_. 15 -9FE-46-PU-239 - ~ ~ + l - 9 ~ 9 & l O O - o I  305--.--.- -- -. -. -_ - . .- -- 

- LOOGEL-SU.0 ! - -. -. ..- - 
1 16 9FE-46 PU-239 5. 8 0.255 0.180 0.307 

17 9FE-45 PU-239 . 6. 8 0.255 0.150 0.340 

014 . .  



C C I M P U L S E 3 3  

AREA : CMR-U TYPE: STAKCA) SAMPLINO PERIOD 18-JUN-82C14025-JUN-82014 '. 

5 d N A L Y S . ~ 3 ~ E t l ~ ~ ~ ~ ~ ~ ~ t - ~ ~ . ~ ~ ~ ~ € ~ ~ U ~ ~ 7 ~  
. .  . . . .  . .  . . .  

.. - .  SAMPLING3 TIME:168.0 HOURS , CFMI 2.0 

. .._ -- ~ -- -- . .  
. .  - -- - __ . _. . 

FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY FAGE 1 
NO. IDENT. ISOTOPE COUNTS LLD CFMt-ERROR EFFIC UOL(ML) U-CI/ML +-ERROR I U-CI t-ERROR XMPC - -_ ---- .. - 

1 3FE-20 U-235 7. 6 . 0 1 1 3 3  0.121 0.317 6.30Et.12 2.22E-15 1.04E-15 0.014 01007 1111E-02 
2 3FE-22 U-235 12. ' 8 01222 0.148 0.317 1.75Et.12 3.83E-15 1.48E-15 0.007 0.003 1.92E-02 

174. --?- OctR9F9-aO81-0 *322--1.*23E-443-6* 65E.--l*52E-14 --O+820- -0.*-1-87 -3c33E-0 1 
4 4FE-24 U-235 4 1  8 0.233 0.103 0.337 5.89Et12 1.43E-14 3.85E-15 0.084 0.023 7.14E-02 
5 4FE-26 U-235 8 .  8 0.233 0.150 0.335 

.- -3 - 4 F G 2 L U - 2 3 5  

- - ' 6  - ~FE=2.~~2a5----.-2~,Ql~-r,,040. L.302.--2.A6EtM -1 .-~776-15-~.+3PE.=16.--..-a.003 - 4 A a 2 . 5  + 8 5 E = O L . - - - - - . - - - -  
LOGGED ->DL01 

- -. -- - . -. - .- .- -. .- . - ---__ . 



C C I M P U L S E I I  

AREA: CflR-PU TYPE: STAKCA3 SAMPLING PERIOD ll-JUN-82@14<>18-JUN-82@14 
. . . . . .  _. . _. .. .... - ...... ...- .- -. - -- -. ..... . . . .  . . . . .  _ .  

ANALYSIS3 TIME: 10.0 MINS DATE: 25-JUN-82@12:01 . k C A Y  HOURS- 166. 
SAHPLINGI TIME:168.0 HOURS CFM: 2 .0  

... . . . . . . . . .  . . . . . . . . .  .... . . . . . . .  - ........ - . . . . . . . . . .  

FILTER PRIflAKY 
NO. . IDENT. . ISOTOPE -. 

1 2FE-14 
2 2FE-15 
3 2FE-17 
4 2FE-18 
5 3FE-19 
6 3FE-21 
7 5FE-28 
8 5FE-29 
9 5FE-30 

10 5FE-31 

PU-239 
PU-239 
PU-239 
PU-239 
FU-239 
FU-239 
PU-239 
PU-239. 
FU-239 
PU-239 

GROSS 
COUNTS 

2. 
5 .  

2. 
10. 
5. 
3. 
0. 
2. 
1. 

5 *. 

. . . . .  

11 .. .7FE-32 .. PU-239 ......... .3. 
12 7FE-33 PU-239'. ' , 15. 
13 . '  ,7FE-34 ' PO-239 .'::': r: 5 .  
]4--.7FE.-35 .-.pu-239-..- 2. 
15 9FE-44 PU-239 3. 
16 9FE-46 PU-239 6. 

.. 9FE-45 ... .PU-239- ..... .- .. ..I 7. .5, : 
. . .  

. . . . .  . .  
LOGGED ->DL 1 : 

. __ .................... - ..... - . . . . .  

BKGD EFFLUENT A C T I V I T Y  
LLD. CPMt-ERROR EFFIC .. - .UOL(ML) U.-CI/flL +-ERROR' 

5 0.122 0.109 0.316 ' 

8 0.222 0.139 0.313 
6 0.166 0.193 0.344 ' 

6 0.155 0.101 0.324 
7 0.199 0.099 0.301 1.41Et13 
5 0.111 0.105 0.327 
8 0.222 0.164 0.332 
4 0.133 01111 0.331 ... ..... 
7 0.210 0.136 0.319 
8 0.244 0.142 0.310 

..... ....... .- . . .  .. 

PAC 
U-CI  +ERROR XMPC 

- ..... 

0.047 0 .020  5.61Et00 hLC . ._ .... 

..... - . ... 

... 
0.080 0.027 8.74EtOO ALF 

. . . .  -. . - . . . . .  7 0.199 0.132 0.328 .._ . . . . . . . . . . .  
5 0.099 0.086 0.338 1.52Et13. 5.21E-15 1.8iE-15 

. .  . .  . . . . .  . . . . . .  8 0.244 0.181 0.344 e . ' . :  g ' ' : . . .  I . .  . 5 0,099 0,070 0,31&. --: - .... .... . . . . . . . . . . . . . . . . . .  
6 Oe'15S 0.123 0.342 
7 0.199 0.100 0.319 

. . . . .  . . . .  8,.0,255 0 ,  180.. 0 ,.324 __.... -'.--_- . .-_. ._ . . .  . 

. . . . . . . . .  ....,... . , I , .  . . . . . . . . . . .  
" . '. . '.",' , ' .  ::*:1.. ' I  ' 

I .  
. .  - , ,  :,:. . . . . .  . .  . . .  . . .  . _ .  . .... ' . i .  ...... .... ; < - .  . . . .  ,',,*... 8 

I , A * . . , .  

. .  , 
. . ..... ... 

, .  , , ,  
. :  

,:,,- .:. . ,  
I .. 

. . . . . .  

. . :::. . 
. . .  . , . .  - .  I, , . . . I . .  ..... . . .. .. ... __ ._ __- :. -. ._ ._ ..AL;.'.-~ _ - -_ - 1 -.- ;... _-_- , I  

. .  '. . :: 
. .  . .  

.-. ._-- _.-.I . .  -..._ ____... .~ . .... __. - _.. ........ .. . ._. 

.. . .  ... -. -. . - __ _. .. ...... - _ __ ... 

. 

_____ .. 
'i . .  . I. . . ' .,j . .  . ' !  

. . _-- . . .  . . .  ..:' 
.:, .,.:..: :i 
'. L' +,';; 

, .. s 

.. ., 
. .  .._- 

. . .  
.: i __- 

I .. 
. .  
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. .  CE I M P U L S E . 33  . .  

AREA! 

ANALYSIS3 TIME: 10.0 

CMR-U TYPE: STAKCA3 SAMPLING PERIOn .ll-JUN-87@14<>18-JUN-82@14 ' ---- . -- . . . . . . . . . .  ..... . . . . . .  . . . . . . . . . . . . . . . . . . . . .  .... .. _. _ _  - _ _ _ - __ - __ - .- - - .... . . . .  . , . .  ... . . . . .  
. :.. ' 

... 

,a I .  

. . . . . . . .  
, .  , . , .  . 

I i.: ,',;,',,., ,: . , ,  , '. 
'. . . . . . .  ..... . .  . .  . .  . . . . . . . . . . .  ............... . . . .  , . . . . . . . . . . . .  .. . ' -  .__:  .. L _-..- L : -... . ., L . . . .  

. ., 
. I .  

. .  
MINS : DATE: 25-JUN-82C12:Ol ,.: DE 

SAMPLING3 TIflE:169.0 HOURS CFH: 2.0 

FILTER PRIMARY GROSS ' BKGD . EFFLUENT . ACTIVITY 

.,,.. m.1 : i . .  : .  

).I 

I :. '.-.--.NO- .. . .  .--IDENTe -I-SOTOPE: . . .  .-CdUNTS LLI) . CPMt-ERROR. EFFIC -:--.UOL.(ML)-.:-:: . .  U-CZ-/ML-,- . ,  4-CI. +-ERROR .. . . . . . .  -:- ,,:. ...XMPC . '  '! i.... 
1 " 3FE-20 :':'.U-235 . : 8 .  . .  6 0.155 '0.101 0.321 .... . . l ,  05Et13'") 2;54E.-15.' . 0 012'' 1. i 27E-02 
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' . . 2  ....... 3FE-22...-U-235-.. :- 10.  ... : 8 0.222. 0.148 0.320- ..... 1,.43E+12-.3,.07E-i5..-.1,29E-15.-.. 0.004 ' .  0.002 1.54E-02 

3 4FE-23 U-235 219. 7 0.211 0.126 0.340 1.23Et13 8.07E-14 1.82E-14 0.995. 0.224 4.03E-Oi 
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SAMPLING1 TItIE:16B*O HOURS CFH: 2.0 

... ..-.... ...... ___-_ , . _- - - . ....-.--.-- 
FFLUENT :-.' A C T I V I T Y , , "  ;,' : ,'T: 'p: ', " ' . 

D .. CPM+:ERROR. EFFIC UOL(HL).'<:'.': U-CI/H,L,.",':I+'ERROR . . . . . . . .  . ,. . . . .  . . . . . .  1 ,  !',:U-cI"'i-ERROR 
. . .  .... ,"..,, ' .  i . . .  , .,. . . , .  .. , .................. L. ........ ..iL:-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 3F€-20 U-235 9. 5 0.122 0.083 0.349 1.05Et13 1.68E-15 7.33E-16 0.010 0.008 
2 3FE-22 U-235 12 I 7 0.177 0.198 0.338 1.43Et.12 2.25E-15 6.27E-16 0.003 0.001 
3 4FE-23, ,- U-235, _ _  _,, 4436. , , , 5 0.122 0.097 0.391, , _ ,  9,74€+12, 1;?1E-12 2.60E7.13 ,-.$1,+783 ,2*536 
4 4FE-24 U-235 64 5 ' 0 ~ 1 1 1 " 0 ~ 0 7 8  0.320 ' .,'5.89Et12 1.6OE-14 .3.99€-15 . .  0.094 0.023 

3 0.044 0.072 0.318 12*,46Et12 1.12E-15 5056E,-16, ,0.003 OeOOI 5 4FE-26 U-235 5. 
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C C  I M P U L S E 13 

. __ - . . - ' .-,- L -. b __ - . _ _ _  . __ _- . - . -. . .  -. .. ..... . 
. .  AREA: CMR-PU TYPE: STAKCA, SAMPLING"PERI0D ~8-HAY-82R14<>04-JUN-82@14 . 

. .  . -  :. . , . .  

. .  . ANALYSIS] 'TIME: ... 10.0- HINS-,. DATE: ll-JUN-82@1.3.:12..-~.DECAY .HOURS= .:l167.. ...... . . . .  
1 SAHPLINGI TIME:168*0 HOURS CFM: 2.0 
i .Of 

..... .. . . ...... - -  ...... 
. .  , , . . . . .  ' ' EFFLUENT : A C T I V I T Y .  . .  ." , . ' : ._ ._ FILTER- - P R I M ~ R Y - .  - 1.: .  . GROSS BKGD 

_.. 
. .  ' ? : f i l ! '  . NO. . IDENT. ISOTOPE COUNTS .. LLD : CPHt-ERROR EFFIC ..,.:':>UOL(HL) , .  U-CI/M&'.: "':+-ERROR . .  ::, :,.'U-CI ~t-ERROR 

. . .  . . . . . . . . . . .  . . . . .  . .  . .  
. - - . 

5. 5 o.i i i .0.092 0.'324 
6. 7 0.211 0.145 0.317 

. 3 2FE-17 PU-239 . .  9. 5 0.111 0.116 0.326 2.86Et12 . _  3+,06E-1,5 ,1.26E-15, , 0 .009 , .  ,0.004 -.- .. 

4 2FE-18 PU-239 3. ' ' 7  0.199 0.149 0.325 
5 3FE-19 PU-239 4. 5 0.099 0.099 0.339 

7 5FE-28 PU-239 2. 4 0.077 0.097 0.337 
8 5FE-29 PU-239 2. , 4 0.055 0.052 0.332 

1 I .T,,; - ' . 

6 3FE-21 PU-239 - . 3 *  . . 8 0.255 0.166 0.300 .. . . . . . . . . . . .  ....... . . . . . . . . . . . . . . . . . .  . .  
.@ 

9 , 5FE-30. PU-239 _ _ _  ,_ 2. . 5 01111 0.116 0.316 __ ................ : ............. ........... , . . . . .  

11 7FE-32 PU-239 :..I. :I...'. 4. .; 7 0.199 0.140 0.310 ".: . .  
12 7FE-33 PU-239-L L .3*  :__ 5 0.111, 0.092 0.326 . .  -1 L.- 

13 7FE-34 PU-239 0. 4 0.077 0.097 0.324 : I  

. ' . . 1  .. . .  . ,  . .  " : i ' : '  . ,  
. .. . . .  . ... . .  . .  

10 JFE-31 PU-239:7-- ' 3. ' 5 0.099 0.122 0.313 . '  .." 
I .'-' . . 
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c. - 
i'o 1 4  7FE-35 PU-239 2. 4 0.066 0.049 0.309 

15 .. 9FE-44 PU-239 1. 7 0.177 0.139 0.342 

17 9FE-45 ', PU-239 :,.:,:,':; .. . . 8 0.266.0 180.0 
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CMR-PU TYPE:-'STzKC&3 SAMPLI~G"FERI0D" 2 1 ; M A Y - 8 2 c - ~ _ 0 2 8 - M A Y - 8 2 @ i d . '  .. ' . . .  ' .. . .  . .  . .  

... :(a' . _  

.... . . .  ... ANALYSIS] TIME: 10.0,. MINS DATE: 04-JUN-82@13:29 DE,CAY HOURS=i,-l65.,. ..._ _ _ .  _- . .  ..... _ _  
SAHPLINGJ TIHE:168.0 HOURS CFM: 2.0 

..................... ......... . . . . .  . ._ . . - ........ ----.I- 
. : . . .  PAGE 1 

. .  
. .  FILTER PRIMARY GROSS BKGD 'EFFLUENT A C T I V I T Y  . . .  ' 

NO. IDENT. ISOTOPE COUNTS LLD CPPIt-ERROR EFFIC ' UOL(ML) U-CI/ML:" +ERROR . ' . 'U-CI +-ERROR ' XMPC '.' 

1 2FE-14 PU-239 3. 7 01211 0.153 0.322 
2 2FE-15 PU-239 1. 7 0.211 0.145 0.317 

.................. _ ......... __ 

-. .- .... - . . . . . .  9 SFE-30' ... 

: . :' .:.. 11 : 7FE-32 : 
. I. 10 5FE-31 

. . . .  .... . . . .  __. . . . . . . . . . .  _ _ .. - ..... . . .  __ - - . . .  .. -- . - . - .- . . .  . . . .  . . . .  . .  : . .  
- 3 2FE-17 FU-239 _ __ 3. , 5 01111 0.060 0.346 

4 2FE-18' PU-239 1; 8 0.244 0.232 0.323""* . . 
5 3FE-19 PU-239 24 7 01210 0.153 0.327 ;1.41Et13 :.8*47E-15': 2;56E-15:'~ 0,119'. 0.036 1 . 4 l E t O l  'ALERT 
6 ....... 3FEr.21 PU.7239-.._- _. 8. 5 0.122 0.066 0.307 ... . ~3~19Et .1 .2~~2~ .7_9E~1 .5 .~~ .~8E~~~5 . . . ' . : :01 .?09~~ . . .0 .~004  4 e65EtBa.. . 
7 5FE-28 PU-239 2. 5 0.122 0.120 0.309 
8 5FE-29 FU-239 2. 6 0.144 0.123 0.329 

. .... 0.318. ?..?_qE+12... 2: WE-1.3 .l-*,O2E:lS 0,005 ,, i -. . . .  . . . . . .  '- . .  ' 

. . .  : ........ :-,: . . .  . ..<'....... w . .  . . . . . . . .  .:. . . . .  
. . .  I . .  . .  . . . . . . .  . I. . : . . . . . . . .  

0.335 . ' . ; . . .  . .  , I . , .  . .  
.:, -~:.-_.--_-- , . 8' ..:.A __ 

0.339 

6 .  
PU-239 . . 4. 

. . .  2 . ,PU-239 .- ........ 

13 7FE-34 
: 14 7FE-35 

16 9FE-46 
.I 1.5.. .... 9FEz.44 - 

<a:-. ' .  17 9FE-45 ; 

PU-239 1. 
PU-239 15. 

. ..... 

. .  5 0.088 0.078 
6 0.155 0.088 
6 0.133 0.099 

. .  88 .O. 153 
4 0.077 0.066 
7 0.211 0.161 

': ... ' 4 '01077. 0.109 
... , 7. ...... .O 21 , , 6. .. 0 4 . 1  7.2 

.. 5 ..0..*008 ..0-*.116 

. . . . .  I . .  ' !: . .  .... ..... _ . ..... ........ _ _ _  
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ANALYSIS3 _ _. TIME: - 10 0 "kNS 
S4HFLINGl TIME:168.0 HOURS CFH: 2 . 0 .  . .  

.... ...... . . . . . . . . .  .. ....... _ ..... -- - gyri DATE :. .-O 4-JUN=82.@1.3_:,31 _ ~ : ~ . . . ~ . ~ - C . ~ . ~ ~ ~ - H - O U R ~ = .  21.4 
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, .  i 
. .  :..- EFFLUENT :... ACTIVITY' 

. . .  ... .. 

. . . .  3 _. 4FE-23 u-235 . J.65. . ,I2 0.244 0.072 0.347 . ,9.74€+12 . 5.92E-14 1.*36€-14, _ _  0.577-. 0.132 2.96E-01 . . . . . . .  . _  

FILTER PRIHARY, GROSS BKGD # . .  

I'@:'.: ... NO. IDENT. ISOTOPE COUNTS LLD :CPHt-ERROR' EFFIC '....; ;VOL.(ML)::"'. :U-CI/HL',: ' +-ERROR 8: '  U-CI.',+-ERROR ' '  XMPC 
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, .  

- ,  
. .  .. , . .  

1 3FE-20 0-235 6. 8 0.249 0,187 0.333 
2 3FE-22 U-235 5. 8 0.222 0.130 0.303 

4 4FE-24 U-235 29. 4 0.077 0.109 0.321 .5r89Et12 lrllE-14, 3.16E-15 . 0.066, ,0.019 5.56E-02 
. . . . . . .  . . . . .  5 4FE-26 U-235 . 8 .  8 0.233.0.141 0.339 .. , . , 
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C C  I M P U L S . E  3 1 '  ' 
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AREA: CMR-PU TYPE: STAK<Aj  SfhFLING 'PERIOD' 14-MAY-82@lC~r21-MAY-'82@16 

ANALYSIS3 TIME: 10.5.  MINS , DATE: 28-MAY-82@,14:23 DECAY HOURS= 166. _ _  
SAMPLING3 TIME:168*0 HOURS CFM: 2.0 

~ . . . . . . . . .  

.... . . . . . . .  . .  
PhGk 1 FILTER PRIMARY GROSS RKGD EFFLUENT A C T I V I T Y  

NO. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC VOL(ML)  U-CI/ML +-ERROR U-CI  +-ERROR XMPC 

1 2FE-14 
2 2FE-15 
3 2FE-17 
4 2FE-18 
5 3FE-19 
6 ,  3FE-21 
7 5FE-28 
8 5FE-29 
9 5FE-30 

10 5FE-31 
11 7FE-32 
12 7FE-33 
13 7FE-34 
1 4  7FE-35 
15 9FE-44 
16 9FE-46 
17 9FE-45 

LOGGED ->DLl: 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239. 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 

2. 5 0.088 0.060 0.322 
3. 7 0.21:L 0.145 0.317 

. . .  0 .  7 0.177 0.139 0.346 
3. D 0.222 0.097 0.323 

22. 7 0.177 0.127 0.332 
11 7 0.211 0.126 0.312 
2. 6 0.166 0.141 0.320 
1. 6 0.144 0.113 O'e336 

. . . . . .  3. 4 0.077 0.066 0.317 
1. 7 0.177 0.120 0.319 

1. 5 0.099 0.066 0.333 
1.. 6 0.155 0.133 0.309 

5. 7 0.199 0.141 0.326 
1. 6 0.155 0.133 0.315 
5. 5 0.111 0.126 0.394 

4. 6 0.155 0.006 0.309 

8. 8 0.244 0.161 0.333 

-/- 
1.41€+13 7.33E-15 2.27E-15 0.103 0.032 1.22Et01 ALERf/ . 
3.1YEt12 3.40E-15 1.39E-15 01011 0.004 5.67Et00 ALERT, 

_- . ... . .  . . . .  . . . .  

. . . . . . . . . . .  

. .  ... _. . ... . .  . . . . .  

. - -. . . . . .  . . .  . ,  

. .  , .  . .  
... . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . .  . .  

. . . .  . . .  .L . . . .  .- . . . .  

. . .  

. .  - . . . . . . . . . . . . . . . . . . .  . , ......... , ..... , . . . . . . . . . . . . . . . . . . . . . .  ...... . :  

. .  - . . . .  



*, '. . . .  _ .  .,.:' 
. . .  ::.. 9 0 . .  

. . .  
;..: .. .o'. 
. .  .. 
I! ., . 
.< ... ... 
.r. 
. i. .<' .. 
. r .  :... 
. .  
' .. 

.?. 
.x 
<' 

.... . . .  -- . . .  . . . . . .  .. . . .  - 
. . .  . .  . .  C C  I M F U L S E . 3 3  

. . . . . . . . . . .  ........ .- .. ._ . . . .  - _. .. ..... 
AREA: CMR-U TYPE: "STAKCA> SAMPLING PERIOD 14-MAY-82@16<>21-MAY-82@16 

ANALYSIS1 TIME: 10.0 HINS DATE: 28-MAY-82@14:24 DECAY HOURS-, 166.,, . - . . .  .. _. . . . .  SAMPLING] TIME:168.0 HOURS CFM: 2.0 . .  
. ......... .- - 

. .  . . . . . . . . . .  . .  ... .. 
FILTER ' PRIMARY GROSS RKGD EFFLUENT A C T I V I T Y  PAGE 1 

NO. IDENT. ISOTOPE COUNTS LLD CFMt-ERROR EFFIC UOL ( M L  ) U-CI/ML +ERROR U-CI +ERROR XMPC 
............ 

1 3FE-20 U-235 80 7 0.177 0.171 0.307'  1 .05Et13 3.21E-14 7.78E-15 0.338 0.082 1.61E-01 
2 3FE-22 U-235 0. 8 0.222 0.130 0.330 . 

4 4FE-24 U-235 124 8 0.222 0.148 0.325 5.89Et12 4.72E-14 l . lOE-14 01278 0.065 2.36E-01 
5 4FE-26 U-235 6. 8 0.233 0.141 0.339 

3 . ._ 4FE-23. .u-2.35. , _ _  , 814. - ,  8 0.244 0.166 .0.321.- , :~,9~74Et12,, .3~19E-13 .. 6.93E-14 ..... 3.104 0.675 1.59Et00 ........... ... . -_ 

.. 6 4FC-27 u535 ......... 45*  . S 0.122 0.109 0.355, ,,,,_ 2;4!1€+12 . .  l.SSE714,. .4.08€-.15 .0.038 ' .0*010 .7?77€.7_0?, . 
LOGGED ->DLI : n U 

.... . .. . -. . . . .  _ .  ...... _ _  I . . . .  ... ...... ._ ... - - -. 

. . . . . . .  . . .  . . . .  ............. - . . . .  . . .  . . . . . . . . .  . .  

I. . .  _. . . . . . . . . .  ... .- ...... - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  uuir ' 

. . . .  . . . . .  . ... . . . . . . . .  . . . . . . . . .  . .  .... . . . . . . .  . . . . . . .  ...... - ~ 
-. _. .- -. - 

. . .  . . . . . .  . . . . . . . . . . . . . . . .  . . .  
. . .  . . . . . . . . . .  ... . . .  . . . . . . . . . . . . . . . .  _ .  . . . . . .  

, .  
, .  - .- 2 .< 

0 [ I  



C C  I M P U L S E 11 0 
f -d. 

.- ,, ANALYSIS3. TIME:. 10.0 _..MINS ,.DATE: 24-MAY-82@Z1:07. --DECe.y _HOURS?- .--2.35* - .  
. . .  . . . . . .  ... . . .  . . . .  . . . . .  , , , , 

AREA: CHR-PU TYPE: S T A K C M  SAMPLING PERIOD 07-MAY-82@16<>14-MAY-82@16 

. . . . . . . . . . . . .  :. . '.:. I". 

I .  

: 

. . . .  . .  :. 
. .  . .  

, *  , . %  . . .: . .  . .  
. ,  :.. i . .  .. 

: .  
, ..: , 

. .  
SAMPLING1 TIME:168.0 HOURS CFM: 2 ? 0  p . 

. . . .  . .  . .  . . . .  ... .......... ;_ _- .i_ .. ....... .... ._ . . . . . . . . . . . . . . .  ._ 
W U  FILTER PRIMARY GROSS BKGD EFFLUENT-- ACTIVITY PAGE 1 

NO. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC VOL(HL) U-CI/ML +-ERROR ' , U -C I  +-ERROR XMPC 
. .  

__ _. 

... __ .. 
1 '  
2 
3 
4 
5 
6 
7 
8 
9.  

10 
11 

. . . .  

... 
2FE-14 
2FE-15 
2FE- 17 
2FE-18 
3FE- 19 
3FE-21 
5FE-28 
5FE-29 

. . .  
PU-239 
PU-239 

. FU-239 . 
PU-239 
PU-239 
PU-239, 
PU-239 
PU-239 
PU-239 .... 
PU-239 
PU-239 

...... 
4 

.. , 7 
......... 7, 

7 
7 
5 
7 
7 

. .  5 
7 
6 

0 ;077 
0.211 

. .  0.199 
0.188 
0.211 
0.111 
0.199 
0.177 
0.1.22 
0.177 
0.166 

. . .  
'0.130' 0;347 
0.145'0.317 
0.111 0.328 
0.145 0.337 
0.126 0.312 
0.060 0.304 
0 141. 0.325 
0.109 0.316 
0.097 .0.,313. 
0.109 0.311 
0.049 0.325 

.... 
2. 

' . '  4. 
,.. 5. 

2. 
89. 
10 

' 2. 
4. 

. ...-. . .  ... . _, .;( !t .: . . . . . . . . . . . .  . . . . . . . . . . . .  ........'. 
a. ............ .. 

1 ' 
. . . .  . .  . .  

. . . . . . . . .  
. ,  

1 . ; :  .-- .... - ........ 

........ _. . __ ... - _. __ -. . . . . . .  , . __ . .. - . . .  . . .  . . .  .., . . .  
. ,  

: . ,  . .  - 
. .  . . . . .  

. . .  . . .  . .  
- -- - . .  . .- ............. ... ... - . . . . . . . .  . . .  ...... .. . .  

1.41Et13 3.52E-14 
3*19E+12 3.70E-15 

8.46E-15 0.496 0.119 5.87€+01 ALERT 
1*52E-'l5 0.012 . 0.005 ,6.16E+OO. qLERT 

. . .  
- - .... 3 %  

5. 

, .  . 
........ __ ............ . ___ 

6 .  
~~ ~~ ~ ~ ~~ 

...... . . . .  ............ ...................... . . . . . . . . . . . . .  , .  - . . . .  . .  , . . . . . . . . .  . . .  .: . . . .  
12 .7FE-33- PU-,239,, 1. 5 0.110,,0.105 0.309 

.. 
. .  13 7FE-34 "'FU-239 .. i. 2.. 8 0.233 0.193 0.326 .'I,,. ' . .  

15. - ,  9FE-44_.. FU-?3?_._L..-?,. 5 P 122 . O  139 . 0 349 . _ _ _ _ _  L.. . 2 .. c... _ .  .... .i. . .:.__ .. .. ... _ _  . .  . . .  . . . . .  . .  , .l. 5 0.099 O'eO99 0.323',' : v : , ' " ,  . ' ,  . .  . ' . ,  
. .  . .  14 7FE-35 FU-239 . ' 

-. 
16 9FE-46 PO-239 3. 8 0.244 0.112 0.303 
17 9FE-45 PU-239 3. 8 0.233 0.111 0.335 

.... . __ .. ...... . .- .. 

. . .  _ ...... . - 

. . . .  LOGGED , ->DL1 : ......... . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . .  -- . .  . .  ...... . . .  
, . .  

_. .... _._ . . .  -. . 

. .  ' , . . ;  I 
. .  

. . . . . .  . . . . .  ......... .. - . . . . . . . .  .- ......... . -  i '  ... ........ . . . . . .  

. - . . .  - ... .- . . . .  - .. 

. . - ................ _ _  . . . .  

. . . . . .  

. . .  

... . . . . . . . . . . . .  . . . . . . . . . . . .  - . . .  .. . .  i.. "" 
. .  , . .- . . - - . . 

I- / 
. .  . .  

I .  

. . .  

. . . .  

! 

._ . ........ .. .. .- __ -- 
.. . . . .  . . .  . .  , 

. :  . 
. _. . . . . . . . . . . . .  .. .- . .  .- .................. - ........................ _- . __ ........ . . . . . . .  .. .... -_ 

. .  . . . . . . .  ...... .... 

. . . . . .  . . . . . . . .  . .  . .... ....... . 

................ ~- 
. .  . .  .,.: 

.... . .  



.. - . . . . . .  - ... - 
PAGE 1 

XHPC 
. _. ............ _- . 

. . .  
.. 

1 23E-02 

3 . 2 0 E - O l . - r . - .  ,. 

3 13E-02 

_ .  . . . . .  . . . . .  _ _ 

.... . . . . . . . . . . .  . . . .  . 

....... ._ , ...... __ ........ - .. __  
. .  

. . . . . .  ... _ . __ - 

........ .............. 

. .  ... .. -- 

....... ... -- 

. . . . . . . . . . . . .  _ . .. __ .. 
. . . . . .  .. -- 

_. . .  ~ 

.. 



. .  
2 CH. ASSIGNED. CLa 10.0 MIN'S 14-MAY-82812316 

> 

r r  T U P I I I  c c  ii .. ...... *.. , . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....... _- --. ... . . .  . .  , -. 
. .  . .  . . .  

,b.' . 

. ,  . , . .  3 : AREA: CMR-PU TYPE: STAKCA3. SAMPLING PERIOD 30-APR~82@14<~07-MAY-82~1.4 . . .  , . .  ', . .,. 
_. . .  _ ' i  . . . . . . . . . . . . . .  ... I .................................. . . ....... . . .  ......... ....... .. 

-"ANALYSIS3 .TIME: 10.0 MINS'-;'DATE: 14-MAY-82@12:22 i DECAY HOURS= 166. 
SAMPLING3 TIHE:168.0 HOURS CFM: 2 . 0  . .  I 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  ..... . . .  . . . . . . . . . . . . . .  ..... . .......... .......... ................. _. ____ , ,, ~ - .  .____-_.__---I_- . . . .  . . .  . . . . .  ' _ .  . . .  
. . . .  PCIGE > ' "' ' ':. 

, .  
3 

d ?  
. .  ,!'i. . .  

FILTER PRIMARY ':,GROSS . '  " ' BKGD EFFLuENT.,:?..~.ACTIVITY.~,: :.":. :. 1;. ..,, " 

NO. .,. IDENT. _... ISOTOP.E,-'OUNTS ,,LLD CPMt-ERROR OLj.ML)-',::: ':U .~C_I/ML~.i...-ERR xMW.. . _. 2 
5 '  , 

........ ... 
1 2FE-14 PU-239 4. 7 0.211 0.10s 0.324 

. .  2 2FE-15 PU-239 
3 2FE-17'-PU-239 . 
4 2FE-18 PU-239 
5 -,,3FE-1,9_-PU-239 - 
6 3FE-21 PU-239 
7 SFE-28 PU-239 

.. 3. 
. 0. 

2. 

. . . . .  6 
7 
7 
6-  
6 
4 
3 
5 
6 

4 
4 

41 

. . . . . . .  - - .. . .  0.144 0.166 0.324 
0.199'0.122 0.344 . : ' .  .., 
0.188 0.145 0.350 ' . :  .:.I . ' ." , . .  . .  ..... . ,  . . . .  
0 ..144-'0 ..lo1 ,O ~ . 3 6 2 , ~ ~ ~ ~ : . 1 ~ ; . 4 1 E ~ l ~  ~ ~ ; 4 2 E - 1 4 ~ 1 . ~ 0 3 € ~ 1 4 ~ ~ ~ . ~ 0 : ~  623 .:- 0.145 
0.133 0.141 0.357 3.19E.1.12 2.72E-15 l . lOE-15 0.009 0.004 
0.066 0.070 0.346 ' 

_. . ' ' 128. 
9. 
4. 
0. 

' ' .:: 4. 
. , , ,  .' .1 b 

.4? 
2. 
2. 

- _. 
i. 

I . 
. .  -. .. . . .  

.. .. , .  

- .... 

............. ...-- . ... . .  . .  . _. . . . .  
10  5FE-31 :' PU-239 . 
11 ' ' 7FE232 .-PU-239 ' 

12 7FE-33 PU-239-- 
13 7FE-34 PU-239 

. . .  . .  ._. .. . 

0.066 0.086 0.322 
14 . - 7FE-35 PU-239 

.. 16"  9FE-46 PU-239 :.. 
15 ..;. 9FE-44 '::'p&-539'-" 

7 
6 " 
7'. 

..... .. , .... , .  . .  . , +, . . . .  . . . . .  ... 
_.L..:..L 

- .......... - . . . .  
' 8  , .I 

a .  ' ,., ., ' . 
i , . :. , .. . .  

. ...... .- .--- , . .  . . .  -_..--- ......... - 
. .  

. . . A  , . . .  ..: . . . .  I .  .: .. 
~ . . . . .  

. .  
: .... ".... . . . . . . . . . . .  

. . . . .  . . . . . . . .  . . .  
. , , I  . :  .. 

. .  
. . .  . . .  . . .  ... . . . . .  . .  .. 
. . .  

. .  
... , :  . i .~ 

. .  . . . . .  . . . .  . . .  , . ;., . '. ' ~. . 
. . '  

. ., , . . : . ,  . . . .  . . . . .  . .  .... . .  . . .  . . . . . .  . . . . .  . . . .  j .  , i. , , .  .. . .  . . : .  . .  . . . . .  .... . ... . ... . .  .. . .. . .  ...... .- ._ ._. _. _-- _. - ___: .<-L-L.> .-- -..A- _- -. _i -_..--.-.. --- 

.~ . . . .  .- ........ . .  . . .  . . . . . . . . . . . . . . . . .  ...... . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . .  __ _- .. - .. . -- .- 
.a .. 

9 ;; . . .  . .  

- - -. - . . . . . . .  . . . .  . . . . . . . . . . . .  .......... ........ ... .. ... . . . . .  . . .  . . . .  . .  - _ _  - .. IIlM 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _-. . . . . .  . . . . . . . . . . . . .  ... ...................... . I . . .  . . .  
...... . 1 . .  :. .I 

, _.'.. , . .: . . . .  . . .  
I :: .. .. b 



_ .  

... . .  . . .  . . . . .  . . . .  . . ~ ,  ~. . .  
AREA: . CMR-ir ..TYPE: ' SThKKCAi. SAMPLING PERIOD 30-APR-82Q14<>07-MAY-82@14 .:"""' , .  

-'." , .  . '  

... . . . . . . . . . . . . .  __ - .- '. . . . . .  ... ...... . ... _ .  __ . . . . .  - . . .  . .. . . . . . .  , . . . . .  
ANALYSIS3 TIME: 10.0 MINS DATE: ,14-MAY-82@12324 ' DECAY HOURS= 166. 

. I SAHFLINGI TIME:168*0 HOURS CFM: 2.0 i. . . .  
. . . . . .  ._ . .. . ..... . . . .  ____. :. .- - .... . .. .. ... . . . . . . . . .  .... .-- _. ..-.. -. ._  _ .  - - . .  . . .  . .  . /  . . I' ' <  ' .. ; , " . . . .  

_ . .'. 
. I PAGE 1 . .  . .  ' . .-EFFLUENT '! ..ACTIVITY ., 1 . . .  

FILTER 'PRIMARY. GROSS , . BKGD . j 
.-NO..:-..IDENT* 1SOTOP.E.. .COUNTS' . LLD, CPMt-ERROR. EFFIC:.. .... U.OL(HL) . UyCI/ML .. +-ERROR . U-CI +-ERROR .. XMPC .. __ ...... 

I " 1 3FE-20 U-235 6. 6 0.133 0.086 0.320 ' 

. . . . . .  3. 4 0.077 0.097 0.343 , ' . . .  .- 2 3FE-22 . U-235 . . .  

5 .  4FE-26. ---U-235-,:--.-:.- _2*. . .  3 0.044 0.072.0.333 _:._..._ . .. 
6 4FE-27 U-235 4. 3 0,033 0.070 0.328 . 2 .46~t .12 1 . 4 i ~ - i s  7.84E-18'-'- 0.003 0,002 7.07E-03 

3 4FE-23 U-235 106. ' 5 0.008 0.092 0.343 9.74€+12'.'6.82E-14 ' 1.55E-14'. ' 0.665 0.151 3.41E-01 
3 0.044 0,072 0.339 "5.89Et12 l . lOE-14 ',3.12E-15 0.065. .0 .018 5.51E-02 4 4FE-24 U-235 30 

. . . . . . . . .  _- - 

:- -- . .- -- 
LOGGED ->DLl: 

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . .  . .  . .  . . . . . . .  - . . .  . . . .  
. .  

. . . . .  . . . .  . .  , .  , .  
., . 

. . . .  . . .  . .  . .  
~. 

, .  , ?  , '  . , .  . ,  . . .  
_ .  

..... . . . . .  : , 
. .  

. . .  
. .  

. . . .  . . . . . . . . . . . . . . .  . . .  . . .  . . . . . . . . . . . .  ........................ ................. _,.. . .  .-. - ............................... 
' .. : . .  

I . .  
. .  

. . .  . . . .  .. . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . .  .____ ... _ _  . . . . .  ,- _. ...... ... ._ .. . -. _. . .__  - . . . . . . . .  ... .- .- - I '= . . .  . . ,  . .  . . 

.... . .  . . . . . . . . . . . .  ._ .- ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ._ _ _  L2LL-L:~ .L_-:- ..._ -- -- :- .. ... -- .-.- . . . .  QUli 
. . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . .  ... .. .... . . ... . . . . . .  ... : .  . . I  * .:,.: :,. 

_,._ _.. ~ 1 ,-, - -.- ,-.-.------....--.-.-...-... ............... 
. . . . .  . . .  . . . .  .. ... -. . . . . .  . . . . . . . . . . . . . .  . . . . . . .  ;.. , . . I  

. .: ., ' 

. . -  , .  . .  * .  :, ..'r , . ". .;: J 

~- .-- ..... . > . . .  . . .  . . . . .  
. . . . . .  ...... ..: .. , . , , 

. I  

. . . . . . .  . . . . . . . . .  . . .  ..,.. '. . , .  . .  . . ... 
. , ,  . .  

.. . ... 

. .  I _. . , 

... ... . . . . . .  . . . . . . .  .. . . .  _. -. .___ _. 2 .-.._ -..-------.---.-.-- ----. .- .- -" ----- 
, . . '  . ,  

. .  , , .  . - 3. 

.. 

.e .. 

:,:.t ...,-, ,:.:; ; .~  .........:....';"... :'~.:;,,:..,:,;. ;' . . ,  ? , ,  . .  / .  . '. . . .  . .  .. 
. .  

F- . 
. I .: :I 

,a. 
............ ...... .. . . . . . . . . .  ....... - ._ . _  -. .- _ _  . . . . . . . . .  . . . . . .  . .  . .  ' :, , . a , . >  ":.. , ' 

. .  
. ..... . .  . . - a  . . . . . . .  . . . . . . . .  . . . . . . . .  ....... . . . .  . . . . . . . . . . . . . .  . . . . . .  . . . . . . . .  I . . , ,  : . 

, .  :. . ' "<. 

. .  
. .  .. .. 

I .  

I . ,. , 
. .  

..:. . 

.. ...... ...... ..... .. , 

1 :  ' : ,  '. .:., . 
, .. . . '  .::. : .).:.,l,;;: i... !.. , .A i.,,. , 

li  

. .  . , .  
. , . ,  

. .  .. -. - ..J-. _ _ _  ,.z LA- -__-. --.---._...-.--- '"..-,-L..-----..--.-- 

. . . . . . . . . . . .  :.... ?... ....... ... . .  ,. . . . .  



- .... . . - - - " . . - C .  I- ................. I - b - - . " *  

'. h > 

W%jM 
("Wj 

d 
- Q .  ' .  

.................. ___ _ _ I .  -_ -- -. _ .  __ . _. . - . . . . . . . . .  C 

. . . .  . .  . . . . . .  .. . . , : 
.. .. 

. .  . .  
. .  . , .. . CC"I"t4.P' U L S 'E. I1 ,:, , . ,  . , . . .  .' ' . I . ' ,  

..' . 
.. , .  . , : . .  . . - , , : .  

. .  ...... - - __ - AREA: . :. CHR:.F.U 'TY-P.E !... STAKCA3 SAMPLING..FERIOD 23rrSP-R-62e.l ... ,o_30=.APR-02%16..:.,_ _ . --. 
e: , 

- .. ........... 

. SAflPL.IFIG3 .T.?HE:168*.0..HOURS ...... CFM: . . 2 .0  ..., . i ......... _ _  . .  :.. _.-_ .............................. : -  ............. 7 . . .  
d ,  ANALYSIS3 TIf lE:  10.0 MINS DATE: lO-flAY-82@11:04 DECAY HOURS= 235. 

... 
. .  

... . .  
. .  

. .  . . . . . .  
_ I  . . .  

...... ., '. 
<: , . , .. . , ,  . 

. . . . . .  
. .  

, I . . , .  : ..  . ,  , .  
. ,  

. .: ' . .  
1 .  . , . 

~ 

I .  
. .  

FILTER . .  PRIMARY GROSS 
NO. IDENT. ISOTOPE COUNTS 

BKGD 
LLD CPMt-ERROR 'EFFIC 

. .  . .  
. .  EFFLUENT . . ACTIVITY.' ' .  " . . . .  ._..PAGE-. 1 .... 1 

UOL(ML) U-CI/ML +ERROR u-CI +-ERROR XMPC 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _. ....... ._ ._ -. - -- ...... . . . . .  1 2FE-14 PU-239 6 .  7 0.177 0.083 0.345 

3 2FE-17 PU-239 4. 7 0.211 0.105 0.345 . .  
2 ' 2FE-15 PU-239 1. a 0.233 0.111 0.318 

_.  . 4 2FE-18 PU-239 1. 
5 -  3FE-19 PU-239' 75 
6 3FE-21 PU-239 14. 

2. 7 5FE-28 PU-239 
8 " '  5FE-29 PU-239 . ' 4. 
9 5FE-30 PU-239. 2. 

...... . . . . .  .._ 

8 0.222 0.139, 0.334 

7 0.211 0.169 0.314 
4 0.077 0.083 0.315 
6 0.144'0.072 0.325' 
5 0.099 0.086 0.320 

6 00133'0.111 '0.343 

' .  .i. . . . .  ... . . .  . I: ._. . .  . .  - .... +..---- 
, .: . 
.i::.. :, .. 

1 ,4 i~t i3 ' - '2 ' .72~- ' i4""  6 . 6 4 ~ 4 5  0.383 0'.094' 4 . 5 i ~ t o i  UARNING 
3.19Et12 4.79€-15 1.69E-15 0.015 0.005 7.98EtOO Y A R N I N N  

. . . . .  .. ,-' . ...,. . . . .  -. _. __ ._- _. . . . . . . .  . . . . . . . .  ._ ..... . . .  . . . . . . . . . . .  . . . . .  
' .  j , .  .: ;. : . . . .  .:.. .. . .  ".: . .  . . .  , .  , .  , ? : . .  . .  , , , ,. , . :: , . .' ' 

. .  ' .  . 
. .  . .  , .  . . . . . . . . .  : .  . : .  . . .  . I , .  . . .  . . .  . .  . .  . .  

. ,. 
. 10 ...... 5FE-31 . PU-239 1. 5 0.122 0,097 0.325..'.: ... ........... - ....................... .......... . . . . . . . . .  

I 11 7FE-32 PU-239 5. 4 0.066 0.049 0.309 6,77Et12 1.78E-15 0.012 . 0.007 2.96Et00 
12 7FE-33 PU-239 2. 7 0.177 0.097 0.335 
13 . 7FE-34 .__, PU-239 l a .  

.. .:... 16-.. 9FE-46_.PU-239,-~,~~..._ l..' 

14 7FE-35 PU-239-""'" ' '. 7. 
15 9FE-44 PU-239 , ,!. . 3. 

17 9FE-45 PO-239 0. 
LOGGED ->DL1: 

5 0.122 0.130 0.324 
8 0.244 0.181 0.329 

. 7 0.211 0.153 0.317 
"' 6 0.144 0.166 01343,. 

6 0.144 0..088 0.322 

. .. ........ . .... .. _ _  . . _ _ _ . _ . . . _ . . _ . I  _1 . . . . . .  . . . .  . . . . . .  . : ...:.... ,. i. , , .. . .  ,,,. , . .  . . . .  . .  . . . .  . .  . ,  , .. : . .  , .  . ,  . .  . .  , .  

. .  , .  . . . . . .  :,,; : . , . " , .  . . .  . . . .  . . . . . . .  . - ... -_. .- . . .  L -- i-.-- -. - -. ...... .. 8 . -  . ' 

. . . . .  < .  . . .  . . . . .  . . . . . .  . . . .  . . . . . .  . .  . . .  ! . .  . .  ...... - ... . 

-. . - .. ._ _. . . . . . . . .  . _  . . .  . . . . .  ._ . .  _. ... . .  ..... .... .- - . .- -- -- .. 

....... ........ . .. . .  ........ . . .  . . .  . . . . .  . . . .  . .  . .~ . . .  . . .  . . . . . . . .  . . .  . . . . .  . . . . . . . . . . . . . .  
_ .  __ .--. - .  

. . . . .  - : .  
; , i  . .  , .  . .  



, .  

.. - ___ . __ ........................ .. - ................. ...... ...... . . : _  ' .  . . . .  . . .  ..... . . .  . . . .  . . .  . . .  ... . .  . . .  . . . . .  . .. .:.: '.. , 
. .  . .  

1 -- , 

: - ' AREA: ,_ -CMR-U.JY.PE:. .SIfWCfi> SAMPLING~PEYIOD..23-APR-82@16<>.3O.-APR182@16 I,.--...-.. ..I. 

! 

C[  ' I ' M  p U L " S  E ' . J ]  :j.;,,:..... : . . i,. 
. . .  

.. 

.... ... . ..... . . . . .  ................... 
1 8 3 :  

i 3: ANALYSIS3 TIME: 10.1 MINS DATE: lO-MAY-82@11:05 DECAY HOURS= 235. 
SAMELJ.NG3 _T.?W:168-*0 HOURS .. CFMJ 2 . 0  .. .: ...... .__:_ ...... _____.___L...._ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... ,..I. . . . . . . . . . . . . . . . . . . . . . . . .  - ! 

..... . . . . . .  . . . .  . . . .  . .  . . .  
. .  . .  

. .  . .  
._. . ,, .. , ,  :.. . ,  

. , .  , .  . .  . .  
'. :. <,<. . .  

. .  
' ". E~FLUENT.."..ACTIUIT.Y, _ 

J 0 /. 
FILTER _..~-.PRIMARY.::I'..GRoss. : : " BKGD: ' 

bdd.  .---NO.' IDENT. ISOTOPE COUNTS LLD ' CPMt-ERROR' EFFIC" ': UOL(flL) U-CI/ML +-ERROR- 
&-.. 

. . .  1 3FE-20 , ,U-235 . .  .- ... 27. 8 0.222 0.120 0.315 1.05Etl3 9*,84E-15 2.91E-15 , 

'4 

2 3FE-22 U-235 ' 7. 8 0.244 0.150 0.379 
3 4FE-23 U-235 162. . 8 0.233 0.150 0.335 9e.74Et.12, 5.97E-14 1.37E-14 

-4 _ _4FE7?4 k ? 3 5  1 -?5 ?.. ?... 0 0 244 .O* 072-..0~376.-~_-5~ 89E-+1-? 74o.E.715 2 *.39E-.15_ 
5 4FE-26 U-235 5. 5 0.088 0.092 0.320 

3,' 
.. 

(3 6 4FE-27 U-235 21 8 0.222 0.148 0.328 2.46Et12 7.16E-15 2.26E-15 
LOGGED ->DLl: 

. ,  
.- . . PAGE. ,-.I. . .  _ _  - 

u-CI-  ERROR XMPC 
,. .. 

. . . . . . . . . . . . . . . . . . . .  , ......... . - .- . ,. .... .. -- -- - - . - _ .. -. .......... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  _ _ _ _ _ _  ~ 

. . . . .  . . .  . .  '.. :. . I . .  
. . .  . . .  . .  . .  . . ,  . . .  .. . .  . . , .  .. , . ' ..' ' ., 

, .... 
. 

. .  , , . : . . . . . . . .  . . .  . . . . . .  
. , / .  . .  

. .  
. . . . . .  . ........... ................. . ... .... .......... ......... ....... ................... ... 1 :- __ :. .._..' :. :.:.:-L:. :-. .: .: _-.: L.. -- - 

. .  . .  
Bdu' . .  . .  

1 .Q 
. . . . .  . . .  _. - _ ....... . . . . . . . . . . . . . . . .  , .. . . .  . . .  . .  ~ . . .  . .  i. 

. . .  -. . , .  
. . . . . . .  , ................... . . . .  . .  -. ._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  _ ...., . .  

: c 8 .  

0 _. 
. . . . . .  ....... . . .  ._ . . .  , . . .  _ . . . .  . . . . . . . . . . . . . . . .  -. ...... . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  ... 

. .  
. . . . .  . .  . . .  . . . . .  . .  

. . .  .................... .... ..... .... , - - .......... .- ... . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

. . . . . . . . . . . . . . . .  . .  . _ - . . . .  ..... . .  

f . . .  . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....... . . . . . . . . . . . . . .  ........... -- -___ . . . . . . . . . . . . .  
Q 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- . ... -- .... .- ........ .......... .--- . . . . . . . . . . . . . . . . .  
. .  . .  . . .  . . .  . . . . . . . . . . . . .  I. 

. . . .  - , .. ! 
a 

. .  ma 



.. 

AREA: CMR-PU TYPE: 

ANALYSIS1 TIME: 1000 
SAMPLING1 TIME:168.0 

FILTER PRIMARY 
NO. IDENT. ISOTOPE 

1 
2 
3 
4 
5 
6 
7 .. 
8 
9 

2FE- 14 
2FE-15 
2FE- 17 
2FE-18 
3FE-19 
3FE-21 
5FE-28 
5FE-25' 
5FE-30 

. PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 

PU-239 
PU-239 

PU-239 
io SFE-JI PU-239 _. ~ - -. .~ 

11 7FE-32 PU-239 
12 7FE-33 F'U-239 
13 7FE-34 PU-239 
14 7FE-35 FU-239 
15 9FE-44 PU-239 
16 9FE-46 PU-239 

' 17 9FE-45 PU-239 
LOGGED ->DL1 : 

. . . .  

. . . .  

. . .  

C C  I H F U L S E 3 3  

STAKCA) SAMPLING PERIOD 16-AFR-82014<>23-APR-82@14 

MINS DATE: 30-AFR-82@lS:30 , DECAY HOURS= 170. 
HOURS CFH: 2 . 0 .  , . .  . . .  ._ .. 

GROSS BKGD .EFFLUENT . ACTIVITY 
UOL(ML) U-CI/ML +ERROR 

. .  
COUNTS LLD CPMt-ERROR EFFIC 

1. 5 0.099 0 . 0 7 0  0.344 
1. 6 0.155 0.159 0.357 
2. 7 0.177 0.156 0.332 
3. 5 0.122 0.130 0.526 

310. 8 0.233 0.149 0.320 
6 .  5 0.088 0.092 0.309 

. . . .  5. . .  . 7  0.210 0.116 0.333 
3. 4 0.077 0.083 0.326 
1. 6 0.161 0.122 0.329 

. .  2 *  .5 0.099 0.086 0.307 
4. ' 6 0.144 0.072 0.318 
1. 5 0.099 0.086 0.316 
4. 8 0.244 0.181 0.331 ' 

6 .  8 0.233 0.179 0.328 
5. 6 0.155 0.113 0.337 

0 .  
. . .  4. 5 0.111 0.126 0.322, 

6 0.155 0.072 0.350 . 
. .  

. . _. . . . . . . .  

1.41E+13 1.22E-13 2.70E-14 
.3.19Et12 2.10E-15 1.03E-15 

. .  I.' . " ' ' 

. .  

. . .  .- . . . . . . . . . . .  ._ . . . .  

.... . . .  . . .  . .  . .  . .  

. . .  
. .  

. .  
. .  .............. - . .  __ . . .  

-- .- .- .. ._ ... ... ... . . . . . . . . . . . . . . . . . . . .  

. .  
. .  

. .  
. .  . . . .  . .  . . . .  

. .  

. . . . . . .  . . . . . . . . . . . . . . . . . . . .  . .  

u-CI 

1.713 
0 007 

PAGE 1 
+-ERROR XMPC 

0.381 2*03E3+02 WARNING 
0.003 3.49€+00 

! 

... 

.. 

. .  
. I  



C C I M P U L S E 3 1  

nr;cn 1 CflR-U TYPE: S.TAK(B).-SAMPLING..PERIOD .16.-APR-82@.14<.>.23-APR~82@1~~~ . . 

/\NALYSISJ TIME: 10.1 HINS DATE: 30-APR-82@15:30 ' !  DEChY HOURS=' 170.; . .  
. .  I . .  tj~npL1NOJ .TIME:168*0_ HOURS-. CFM:.-.: 2 * 0 . - .  . . . . . . .  . . . . . . . .  _: .. 

. .  FILTER PRIMARY. GROSS . BKGD . . . .  EFFLUENT . _ _ A C T I V I T Y -  
,..  NO^,,.' IDEN'T. ISOTOPE COUNTS LLD CPMt-ERROR'EFFIC . ' VOL(ML) U-CI/ML . +-ERROR U-CI .)-ERROR 

:. . . .  . .  . . .  ,. . . .  
_. . '  _. 1 3FE-20 U-235 7. 
. 2 3FE-22 U-235 2. 

3 4FE-23 U-235 185. 
4 4FE-24 U-235 22. 
5 4FE-26 U-235 6. 
6 4FE-27 U-235 3. 

LOGGED :>DL1: . -. .- ..._ 

. . . .  

.- ... __ 
. . . .  .. - ..... 

... 

8 0.233 0.132 0.327 . ' , 

7 0.211 0.078 0.328 
5 0.100 0.070 0.326 Y.74Et12 7.OPE-14 1.61E-14 0.689 0.157 3.54E-01 
8 0.222 0.140 0.326 5.89Et12 7.6OE-15 2.36E-15 0.045 0.014 3080E-02 
5 0.088 0.092 0.355 2.46Et12 1.81E-15 8.9OE-16 0.004 0.002 9.03E-03 
5 0.122 0.097 0.329 
.... . . . . . .  . -. .. _. . . . . . . . . .  - . . . .  . . .  . .  - 

. .  

. . . . . .  - 

..... 

. .  . . . .  . .  . . . . .  - .. -. . . . .  
. .  

. .  
. .  

. . .  ., . .  . .  . . . .  . . . . . . . . . . .  - ... .. 

. .  

. . .  . .. 
. .;/ . .  

. . . . . . .  . . . . . .  . -. _. 

. -. . . . .  - . . . . .  - . . . . . .  . . . . . . .  . . . .  ... 

. .  - . - . _ ._ .- . 

. .  . . . . .  - . ._ .. 

. . . . . .  . - . - 

. . . . .  - - . 

. . . . . . . .  , . . . . . . . . . . . . .  . . . . .  .. - . . . . .  
. .  

. I  





. . .. .. 

. .  

. . . . . . , 

. .  





. . .  , '  3 , .. , 

il 
. .  . . .  

.- 

I i 

. . . . . . . . .  ... . (a.e-+, . .! 

. ..... ...... . .. . .. ... . , . . . .  - . . . .  . .  . ...... . . . . .  i.: &--L 

. . . . . .  
.,I! .,- . . .  . . .  . .  .:.. : ; ' i : ~ . ' ~ ~ ~ : ' ~ ~ ~ , ~ ~ ~ , : : , : ~ ~  

. . ,.ji :;. :. ',,i?,>;,. '.'!! 

. . . .  . . .  . . - . .  ...... +-< 
1 2FE-14 PU-239 ' 3. 6 0.155 0.087 0,335 /: .:d 

.- , -  _- . . .  ....... . .  
. . .  . . . . . .  . . .  . .  . . . . . . . .  

' ' i . '  . , : , .  
__ C C I M P U L S E J 3  , - _ - - 

, .  
__ 

. . .  . . . . .  . II . .  .&& ....... 
, ?  

. .  
. . .  . .  

AREA! 

ANALYSIS] TIHE: 1 0 , O  MINS DATE: 09-dPR-82@14:21 DECAY HOURS= 168. 

CMR-PU TYPE: .STAKCA> 'SAMPLING' PERIOD, 26-MAR-82@14~?02-~PR-82@14...:~ 
. . .  

..) 

. .  , .  ..; .'.. - - ..., :---L _ . .  .. 

. . . . . .  , .  
SAHFLINGJ TIME:168*0 HOURS CFM: 2.0 

........... ... ... .... . . . . . . .  . . . . . . . . . .  .,. . . .  ...... 4"; . 
,::.$.. : 

.: .I . . ... . . XMPC .. :'. -. .i:>Li2 NO.. IDENT. ISOTOPE. COUN.IS I- LLD:.-.CPMt-ERROR EFFIC .,I- ..VOL(ML), .U-CI/ML. t-ERROR U-CI  .)-ERROR 

._________.L _.- 
. .  l.:c: . ,  

i . .  ;';: ' . .  I .  .. . I  

. .  . -. . , ,  

i, .. FILTER PRIMARY ' GROSS ! : ..! .'..': BKGD ' ' .  '+,EFFLUENT' A C T I V I T Y  .. . . .  
." 

Y .. , ~ ~ ~~~ 

6 0*166,0.136 0.342 ,, 1.23Et13 4.19E-15 1153E-15 0.051 0.019 6.99Et00 
.! 

2 2FE-15 FU-239 ,, _ _  13. 
3 2FE-17 PU-239 ' 4. 8 0.233 0.165 0.352 

5 3FE-19 FU-239,:_:i.,256..~-,. ,.7 0*177.:0*083 0.340 .I._ 1.44Et13 .. 9,.46E-14.. .2.12E-14 1.359 0.304 1.58Et02 WARNING 
6 3FE-21 FU-239 11 8 0.244 0.150 0.320 3.02Et12 3.38E-15 1.38E-15 0.010 0.004 5.64E4.00 YARNING 
7 SFE-28 PU-239 1.. 3 0,088 0.116 0.301 

4 2FE-1E PU-239 : :  . .  ' .  3. . . .  . . 4 0.066.0.070 0.328 . *  

8 5FE-29 PU-239 . .  2.. , 5 0.122 0.044 0.318 . . . . . . . . .  . . .  
9 SFE-30 PU-239 0. 6 0.155'0.088 0.316 ' ' C  . 

10 .5FE-31 PU-239 7. 7 0.199 0.165 0.336 . . I  ;: ' . . . .  11. 7FE-32 PU-239 ........ 1. 7 0*.210. 0.153 0.301. ~ 2 . '  __... _ _  1 __ 
12 7FE-33 PU-239 4. 8 0.255 0.200 0.305 ' 

13 7FE-34 PU-239 1. 4 0.066 0.086 0.316 . 
_. - ....... . .  ... . 14  7FE-35 PU-239 3, 8. 0*233..0*111-.0*336. 1 .___ 1,. . . .  . 

15 9FE-44 PU-239 . .  : .. 1.. 7 0.177'0.066,'0.334 . f 'k  .;': . . . . . .  . .  . ,  . 

17. 9FE-45 PU-239 LL".. 2. ..:. .3  0.033. 0.050. 0.323 ...: 2 L...L-: . .  
LOGGED ->DL1 : . .  

. .  . . .  
16 9FE-46 PU-239..:'.:, _'  ! 6. '. . '  5 0.122'0.139 0.355 '.:,!.1;,+7Et13 .:..1:,70Er15. 8 . 0 ~  E-16 ' 0 .  . .  . . . . . . . . .  . .. .......... 

... 

- . .  

. . _. 

. . . . . . . . . .  .. . .  .. - 
. . . . . . . . .  
I . .  , . : . . .  . I . :  

. . . . . . . . .  - .iLi-;-d 
<,  ,' . ;j  . .  

. .  
. .  . . .  25 O*.l2 2.84E.-D . . .  

. . .  . . . . . .  

I 

.. 
'i . . . . . .  . . . . .  .... ......... . ..... ... . .  ... . . .  . . .  ....... . . . . .  ... ..,_ . .  . . . . . . .  :, . . , .:2] 

I :  . .. .. . .  , :. .. ___ .a. - ._ 

, . a  :,?a .: , 

. .  . .  

... 

. ,  
., .'. 

. . . . . . . . . . . . . . . . . . .  ... ..... . . .. .... .. . .  . . . . . . . . . .  -. .............. 4 .. 
. .  , .  . :, . .  

i .e . .  
:i 

._ .- ._ _. _ . .  . ,  . , .. . .  . .  1 .  

. . . . . . .  

. j , /  .:, 

. . . . . . . . . . . .  _ _  ... _. .... .... ... ... . . 
.-. 
. .  . .  

. ... _ . ... ..". ;'; 

, :,.;'.,..: . . . . . . . . . . .  
. .  . ,  

.... .. 
. .  . . 4 . .  ... 

, '1 ...... .. .. . '.' ,.- . .  . . . .  . -.q . .  .. . 1 .  . .  





. - . 

........ -. . 

.... .._ ,;. 
, ...-' .. I 

. .  
....... :i 

i . j6Eto2'  WARNING 
4 .?0Et00 

. .  . . .  -:. ........ --- . . .  . .  . .  . . "3 
i ' .f 

' . '  :.j 
.!".-.:.'"::& 

. .  ... 
I. .. , .. . . .  

4 . 17EtOQ :. 1. .. 

............ .- . ..-- . . .  . .-:-; .+J 
. #  

., . .I 

. '. . . ' '. .i .. ~. . . . .  ?:.; ...: . . . . .  . . . . . . . .  . .  . , . t u  .:.::::*...> . .  , .  ......... I _--.' 'LA-:.. 

. . .  ....... . -- - -.-. ?.?- ' ..* . . . . . .  ....>... ':'.::,, 'y 
. .  : .::. . : I : .  st.:...$:,;. . -?;: 
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. .  . .  ............... 

. . . . .  . .  . .  ..:, .;. . 
" FILTER,. PRIHARY ..- '. . (iyOSS-.-',. ':: ' : " :  s, BKI ..... . . .  . 

NO. IDENT. 'ISOTOPE COUNTS LLD EFFlC '' . UOL(ML) -.;-U-CI/ML +ERROR U-CI +ERROR 

0.028. 0.010 
0.006 0.002 
1.166 , 0.259 . .  . :  

.... 4 4FE-24 U-235 1:;. 13. -:.12 0.244 :.0..072..0.364 ~.~-5.d~Et12-13r.62E.-15 !.:J e44Er15 0102.1. . - .0*008. 
5 4FE-26 U-235 41. . 6 0.166.0.122 0.315. '2.46E3.1.12 1.56E-14 4.18E-15 0 .030  0.010 
6 4FE-27 U-235 . 12. , ' , E !  0.233 0.,132,0.338 ' 2.46Et12 3.57E-15 ' 1 - 4 l E - 1 5  0.009 0 .003  
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. .  4 .  .>,? i - . .  

, . .  
. . . .  . . . . . . . . . . . .  

, ,., 

.. I : 

. . . . . . . . . . .  . . . . .  . . .  .... . . . . . .  . . . . .  . , . , ' . I' ..,. , . . . . . . .  

.: 
: . .  . .  . .  .. - 

. .  . . . .  ............ ...... . . .  . . .  .... 

. .  . .  . .  .. 

. . . . .  

. .  . .  _. .: * ..1. _.  -_ .~.'i-.L_..-..'..-.~-.-- ;".:L_._L-. .: ....- ....- ...-. 
:. 

rsrld . I  ,@ -: . .  
:. 

. , .  . ' " . . . .  . . . . .  i -- 
. . . . . .  :.,. ._I.:. ..::.,.. :,?: 

. . . . . . . . . .  >. :. .......... 
. . . . . . .  ' .*: ":: 

. . . . . . . . .  - . . . . . . .  :-..- 

. . .  . .  . .  ' .  . . . . . . . . .  :: i . .  

i .  -, . . . . . . . .  ...... _- . .  . . 'i . . . . .  ... 
. . .  : . . . .  .-, . . i '  ' '. . . . . .  

. .  . .  
. . .  I . . . . . .  ,.. 

PAGE. 1 .':.-i..-..:..:i 
XMP C ,I 

2120E-02 . . .  ..... 
1 + 63.E-02 
5.99E-01 
1 .81E-02..'. .. .; :.----:: 
7 I 00E-02 
1 178E-02 

. I  

I ... . .  . .  . ,  . . I  

. . . . . . .  . . . . .  . ..,,. ... .:- . r! 
. .  . . .  .. - __ .. .:... ... - .  . ........ ,.-.. .-..L;! . .  '.. 

f 

. .  . , . , .  
. . . . . . .  --L ...... : 2 - 5  

:i 
! 

. . .  '. ' .: .;j . .  j ' , .  , . .  . .  . r i . ,  ;".. 
.... .,:.:..- :: .?... L. i ..-- .... iL.A 

....... _____-._-. . - . ..-T- . .  . . ' .  . ';,,., a:.. . , . , I . . . '  

, .." , I .;;. ..\: , .%<, ,'.ii,!'. ::.:;.:d 
. ,  .. .,. . . .  > .... ,I.: 



. . . .  . .  I . . . . . . .  .-,_ . .  :.:.. :.. ,. ' . ':I._ 

.. 
:. . 

.I 
! 

. .  . .  1 2FE-14 PU-239 . 5.. 5 0.122 0 . i20  0.331.: :: . 
2PLk239-OD n.313 0 ~ 5 9  

' I  3 2FE-17 PU-239 2 , ' .  , 5 0 ~ 1 1 1 ' 0 ~ 1 0 5  0.329.. '  i ' L . : . .  . . .  
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.;A. 2 AREA: CMR-PU TYPE: STAK.€A> S A f l P ~ 2 6 - F E B - 8 2 @ 1 4  : . .  .. + a - 
I ! '  

:';@ !------- 
. . . . .  

ANALYSIS3 TIME: 10.0 MINS DATE: 05-MAR-82@11:49 DECAY HOURS=' 166. , .. 1 .  

.: .:. i. . : .  . --- 
' ., 

. 
SAMPLING3 TIME:168.0 HOURS CFM: 2.0 , : I 

- FILTER PRIMARY -. .- GROSS BKGD EFFLUENT A C T I V I T Y  P fxE  1 
NO. IDENT.  ISOTOPT %mN-TrLm X P X & T R R m  'ErIC----" UOL ( ~ ~ ) ' - - . ~ - - ~ I ~ ~ - t - ~ ~ R ~ - ' -  UyCT+TERFOI?- Y M P F  ..' 

-- .-.- .@ 

8" 
1 2FE-14 PU-239 0 .  . S 0.099 0.099 0.336 

.,@ 2 2FE-15 PU-239 1613. 6 O.ld6 - 0.165 ---.- 0.345 le23Et13 "5+.91E-13 3.28E-33 7.242 1.565 9.84Et02 - WARNING f r  / l d # b i  

;@ -- 5 3FE-19 PU-239 1045. S 0.088 0.092 0.339, ' ,!!44€+133.89E73 8.45E-14 5.598. 1.214 6.49E+023>fi%O 

3 ~ F E - I ~  PU-239 ' 21' 6 0,144 0.113 0.329 .': , :K*& 
4 2FE-18 -. FU-239 ' 3 ?- 6 0.166 0.103 0.31.4' , '  - -. 
6 3FE-21 PU-239 6 .  6 0.133 0.122 0.331 ' . ' .  
7 5FE-28 PU-239:, 3. 5 01122 0.120 0.325 , 

8 5FE-29 PU-239 ' 1. 3 0.049 0.072 0.337 ' .  
9 5FE-30 PU-239 0. 6 0.133 0.141 0,332 

. .  I - --- . .  
2. . .  . .  

Q 

,..a : 2.  . .  
I## 10 5FE-31 --- PU-239 - 5. ' 6 0,155 0.158 0.349 '. 

. _  11 7FE-32 PU-239 .2 .  S-Ox8&-37092-0.344 
12 7FE-33 : PU-239 7. 

I 
. .  

. I  
13 7FE-34 PO-239 4. 7 0.199 Os100 0.336 ."., . , 

i,@ ___. 14 7FE-35 PU-2&9. ' 0. 6 0.133 0.187 - 0.358 ' ' 

1. ' 6 0.155 0.133 0.332, 

3. 11 0.199 0.050 0.305:':j:i':::< ' 

- 

. .  -16-9FE-UU235! 3 * S 0 & 9 ? . l 0 . 3 5  
15 9FE-44 F'U-239 . '  ' . .  

I OGGED >DI 1: 
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4NALYSISl TIUE: 10.2 MINS ' DATE: ,,12-FEB-82@14:34 ' 

DECAY= 168.6 HOURS , , ' , 
. . . . . .  . .  . . .  . . . .  . .. L .: . .  . :. I , . ,  . . . . . . .  . . . . . . . . . . . . . .  . . . .  . , L i . , . ? "  . . .  . . . . . . .  ... . . .  . . . . .  . . . . . . . . .  ?; .,:, ,:. .:. - :....', : , : , ,  .. . . . .  . . . . .  . . . .  I. , . .  . .  

. .  : :-. 

, '  . . , : ,  
: 

, .  

. .  . . . . . . . .  EFFiUENT ' ' ~ . . t 3 ~ . ~ . V I T Y ' " ' . ~  ; :... F A G S - . I L .  

i .  
__ SAMPLING3 TIHE.:.168. Q.,HOURS_CFFn:2.&- 

. 
. .  , .  . .  

...... 

. .  . . _ . . .  

. . :; . ,  
. .  .... 

. .  
.. ,. . . .  

' 
, ,.: : ; '- '. ' , r: 

. . . .  HPC- .. 
EILTER :. --FRIHARY. -1-GROSS .- . .  ' EKcn--.l.----__ 

UOL t ML ) .  U-CI/ML +-ERROR U-CI +-ERROR 
_ 

NO. IDENT. ISOTOPE COUNTS LLD CPH+-ERROR. EFFIC 
. .  

.. i - _- -- . . .  . . .  , . . '!.' , . .  . .  . ,  ' .,. ,i . 
, -  __  1 ..3EE20. - Uz235- -- 9~ _.~l.~~.VY__O105~0...3~~. 

2 3FE-22 U-235 4. '  . 13'.0.255 0.072 .0,353 ' ' .:':'':. 
. I . . I  

3 4FE-23 U-235 . ' . '451.,  . 12 0.227 0.127 0.337 f.9.74Et12 ;1.66E-13 3.'64€-14' .1.613' 0.355 8.28E-01 . . .  
.. 

,- _ _  . ..4 4FE=24_ -J-Z35--22 ~ 1 ; L 0 , . 2 3 3 ~ ~ . 1 . 2 ~ ~ 5 2 - - 5 ~ E t . l . 2 4 . t _ ~ 9 E ~ . ~ . l . t 1 , 8 E = 1  5-0 .OS l-'-O +013 .3 47E31.02- ._ 
5 4FE-26 U-235. 23. 11 0.211 0.060 0.334 '2+46E+12 7.77E-15 2.43E-15,. 0.019 0.006 3.88E-02 . .  
6 4FE-27 U-235 7. 7 0.105 0.084 0.319 ' . . . .  '.. . . .  

. . . . . . . .  . . ,- __- - - - --- . . . . . . . . . . . .  .... . . . . . . . . . .  . . . . .  . . . . .  . . . . .  ... . . . . . . . . . . . . .  . . . .  .:... . . .  . . .  .: . . . . .  
. .  .-____ 
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C t  I M P U'"L'S E 33 , : ' .  

SAMPLING] TIME:168*0 HOURS CFMt 2.0 , 

28 

PAGE 1 _ .  . PRIMARY OROSS BKGD 
IS -ER 

, .  
. .  

2FE-14 PU-239 1. 7 0.100 0.049 0.354.. 
2. 8 0.133 0.090 0.332' 
2. 9 0.144 Or110 04340 

2FE-18 PU-239 1. 9 0.138 0.102 0.327 - 
J I  3FE-21 PU-239 

5FE-28 PU-239 
. .  

1. 10 0.183 0.093 0.327 
D 10 5FE-31 PU-239 .l. 7 0.105 0.046 0.342 - 
*? 11 7FE-32 PU-239 4r 11 0.199 0.096 0.312 
43 12 7FE-33 PU-239 1. 7 0.105 01080 0.351 , 

13 7FE-34 PU-239 . 4. 12 0.222 01090 0.343 . . .  

+. 14 7FE-35 PU-239 3. ' 7 0.094 04080 0.333 ' 

b 
45 

4G 15 9FE-44 PU-239 OI 8 0.116 0.035 0.369 n 16 9FE-46 PU-239 2r 9 0.149 0.108 0.334 - 
.? 17 9FE-45 PU-239 1. 8 0.133 01066 0.353 
a- 

D 

b 

1,s 

8.:8 





. . .  . . . .  .. 

- 
' .  

ANALYSIS3 TIME: 10.0 MINS DAT E t  29-JAN - 82811:09 ._ _. - - - - 
SAMPLING3 TIUE:168*0 HOURS ' ' 'CPUl', 2.0 k DECAY- 163.2 HOURS 

FILTER PRIMARY GROSS' . ' BKGD . EFFLUENT ACTIUIJJ PAGE 1 
IDENT. ISOTOPE COUNTS. 'LLD CPUt-ERROR EFFIC ', UOL(HL) ,U-CI/Mf t-fRROR U-CI t-ERROR XHPC 

I: 

I 
i t  
111 

- ---- 
2FE-14 PU-239 5.  12 0.227 0.109 0.340 
2FE-15 PU-239 . ' 9 .  . 3. 7 0.088 0.082 0.326 
2FE-17 PU-239 ... ' 4.. 

4 2FE-18 PU-239 1 4. 8 0.116 0.082 0.325 
. .5 0.061 0.048 0.338 - -- 

5 3FE-19 PU-239 413. .. 12 0.238 01081 0.350 . lr44E+13 1.48E-lq 31aZF-14 2,132 0.470 2.47Et02 WARNING 
8 .  . S I  ;&1.0.194 0.091 0.330 - ._ 

-"3* " io  0.183 Oe.090 0.349 
8 5FE-29 PU-239 1: 4. L.7 .O.lOJ 0.068.01337 . 

''8.0.111 '0.'105 OS327 .. 9 5FE-30 PU-239 ' 01 - 
' . . . .  _ . I  JFE-31 PU-239 2. 8"0.116 0.050'0*33.0 ;.'..?. . ' 

- .  - ~~ ~ 

17. 9FE-45 PU-239 2. 12 0.238 0.121'0*335 . .  - 
..  ' ~~. ~ ~ 

> 

11 7FE-32 PU-239 2. 8 0.127 0.050 0.333 
- t--------- j 7 1  - 12 7FE-33 PU-239 1. 11 0.216 0.108 0.308 . 

13 7FE-34 PU-239 4. 8 0.116 0.079 0.349 
14 7FE-35 PU-239 7. 12 0.222 0.090 0.338 

_. 

,' 

___-____. 15 9FE-44 PU-239 2. 9 0.144 0.104 0.325 - - 
16 9FE-46 PU-239 a. 8 0.122 0.056 0.371 . 



C C  I M P U L S E 33 

9 AREA! CMR-U TYPE: STACK SNlPLING PERIOD 1s-JAN-82816100 THRU 22-JAN-82816100 

I . . . . . .  . . .  . . . . . . . . .  : :.. : .  
. . . .  

~ 

. .  

ANALYSIS3 TIHE: 10.1 HINS DATE: 29-JIN-82811110 . . . . . . . . . . . . . . . . . .  . .  . 
. .  

SAMPLING3 TIHE:168.0 HOURS ' CFH: 2.0 . .  
DECAY= 163.2 HOURS 

0 
-- 3 

h 

FILTER PRIMARY GROSS BKGD EFFLUENT ICTI-UITY _._ ---PAGE 1 7k-.i0, IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC ,.:. UOL(ML) U-CI/ML +ERROR ' U-CI +-ERROR XMPC . .  . . .  n . .  -a 
9 3FE-20 10. 12 O m  0.114 Or344 -- --- - - 

3FE-22 U-235 2. 12 0.233 0.122 0.340 
4FE-23 U-235 35. 12 0.233 0.103 0.341 9.74Et12 1.21E-14 3.36E-15 0.117 0.033 6.03E-02 

I 1  4FE-26 U-235 ..ll. . 9  0.144 0.088..0e330 2.46Et12 3164E-15 1.45E-15 0.009 0.004 1.82E-02 
4FE-27 U-235 2, 0 01000 0.000 0.340' '2.46Et12 '7r40E-16 5.47E-16 0.002 0.001 3.70E-03 

4FE-24 U-2_35 . 30. 12 0 ,244 0.072 0.380 S.89Et12 9.12E-15 2.66E-15 0.054 0.016 4.5&€.3?1.- - I >  .- .;I- a 

- 13 

@ 

4 

e . .  

I8 

I9 I .. 
. .  i . .  

. .  
- -. - II 

21 
I 

2. 

15 . .  . . .  . . . . . . . . .  , .  I 
. . . . . . . . .  . . . . .  . . . .  >. 

>8 . , .  . 

:. . 
. . . . . . .  . . . .  ... . . . .  . .  . .  . . . . . . .  

. .  
. . .  : . . .  . .  . . . .  . .  . . .  . :  . .  I 1  

e 
- 

. .  .. .... . . .  .. . . . . .  . . . . . . . . . . .  . . . . .  
.:I : . . ,  

'.: 

a 
. .  

. . . . . .  
. .  

a1 

0 



?EA! CHR-PU TYPE: STACK SAflPLINQ PERIOD 08-JAN-82Pl4t00 THRU..lS-JAN-82014100 .% 

-- -. .-. 
IALYSIS3 TIflEL 10.0 flIN6 DATE! 22-JAN-82814143 
MPLINl32 TIflE1168.0 HOURS CFH: 2.0 

FILTER PRIHARY OROSS BKQD EFFLUENT A C T I V I T Y  PAQE 1 
- ! ! ~ L ~ T ~ ~ T L ~ ~ - m ~ ~  L ~ . M I n ! f '  + = E R B P B . J - ~ . E 5 O B - - X ~ P c  

-L 2 F E A . L . P M 3 L  L ' 6 0.083 -m2EL- .- 
1 2FE-14 PU-239 6. 11 0.194 Oe101 0.335 

3 2FE-17 PU-239 4. 11 0.19'3 0.086 0.343 
4 2FE-18 PO-239 4 . .  10 0.166 0.076 0.337 

._- --- 

7 SFE-28 PU-239 21 9 0.150 0.oso 0.333 
8 5FE-29 . PU-239 ~- 3. 6 0,083 0.144 0.331 ..-- - 
9 5FE-30 PU-239 1. 6 0.066 0,057 0.313 
0 SFE-31 PU-239 11. 11 0.216 01057 0.338 
1 7FE-32- 2. --L 0 127 0.093 0.319 
2 7FE-33 PU-239 4. 7 0.088 0.069 0.307 
3 7FE-34 PU-239 1. 6 0.083 0.076 0.344 

5 9FE-44 PU-239 0 .' 8 0.133 01070 0.320 
6 9FE-46 PU-239 0.  13 0.250 0.173 0.360 

4 7FE-35 PU-239 4. 11 0.216 0 * 1 0 4 0 . 3 5 2  -.- 

7 9FE-43 PU-239 0. 8 0.133 0.  061 Q.332 

. 

1 

2 :  
3 
4 

5 :  
6 

7 

8 

1% 

12 

13 

14 

15 

1G 

17 

18 

19 

m .  



-- - .- -- .- 
'I 

8 
FILTER PRIMARY OROSS BKOD EFFLUENT ACTIVITY PAOE 1 

1 0  IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(HL) U-CI/ML +-ERROR U-CI t-ERROR %HPC 
- -- 

1 3FE-20 U-235 10. 11 0.199 0.049 0.353 
2 3FE-22 U-235 56. 12 0.233 0.122 0.335 1.75Et12 2.03E-14 5.17E-15 0.035 0.009 l * O l E - 0 1  
3 4FE-23 u - 2 3 3 - 6 2 ~  __ 12 0 L 233 _____ 0.096 0 348  9 74Et12  2.17E-14 5.45E-15 0.211 0.053 1.08E-01 -. - _ _ _ _  -2 - - 
S 4FE-26 U-235 8. 8 0.116 00076 0.353 
- 6 4FE-27 U-23s 10 * 100.1660*1250*3~9 .- - 
IGGED ->DL1: 

4 4FE-24 U-235 45. 12 0.233 0.160 0.326 5.89Et12 1.66E-14 4.36E-15 0.098 0.026 8.28E-02 

- _- ..------- 

- 

9 

la 
1, 

I ?  

I 3  

'.l . 
15 

1P 
I I  

In  ' 
IS 

. 
11 

22 

,23 

. 2 4  

2s 

26 
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4 2FE-18 PU-239 ' 

5 3FE-I? PU-239 
'6 . 3FE-21 , PU-239 



. , . . .  . . . .  . . . . . . . . .  ..... . . .  . . .  . . . . .  . I . . )  ' . . . .  . I:.:,:'. .. . .  . .  
. . ~ .  . . .  

- -- , -j I .... : ... . .  . .  

. . . . .  ..: ..... 3 . . . . .  . q;. ... 
. .  . ' I : .  . . ' I  '.$.,%,$.:.;, 

, . '! 

.. . .  . .  
. ., ..--- 

. . .  . .  
. .  : ?.. .. ..,.," . . . .  . . '  .---..- 

. .  
. .  

. . . .  

. .  

.... .----------. 
.... . . . . . .  

-. -- _ , : ,  :.. 
, .  C C  I M P U L S E l 3  .:. :. I .;.,,:. .-..: . ~ . !  .' . . .  .. . . . . . . . .  - . .  . . .  ,i .......... , ] 

. . .  , .',),..:L':; { '  , :.:. :: ' .  
I . .  .... 

. . . . . .  
. .  

.... . . . . . . . .  i . .  . .  . .  
. . . .  . .:,. 

: ..,. . :..: -- . .  

ROR ". U-CI t-ERROR .XhPC 

15 0.043 0,014 2.97E-02 
-15 0.010 0.003 2*40E-02 

E-14.. 1.328 . 0.295 5*96E-01 
E-15 ..': 0.138 " , 0 ~ 0 3 5  liO3E-Qi .: ' : "' 

Em15 .. 

. . . . .  . .  - A_-. 

'. ' 

0.025 ,. .Os007 '4442E-02 ":' '. 

' :' t . .  
: 

.. : . . . .  
LOGGED -:*DL1 t 

. : , ....... . 
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e 
.h 

. . . . .  

, I 

3 

._ 

I 1  

13 

9 

0 
I 5  

I 6  

e 
18 

' 1s 

0 '  
?I 

I2 

e 
' 24 

29 

a 
27 

28 

30 

ARECI: CHR-PU TYPE: STACK SAHPLING PERIOD ~ S - D E C ~ E ~ C O S : ~ O . , T H R U  I .  . . .  . ~ ~ - D E c - Q ~ ~ ~ ~ ~ O O .  ... . . .  ..<. .. a 'I . . .  e .  ..... .._._..... . i.. . .:.i*:, 

. . . .  . .  .! . .  I . : .  . . .  
PAGE 1 FILTER FRIHARY GROSS ' BKGD ' EFFLUENT A C T I V I T Y  , 

WJI ~ - c Y n l ~ R . ~ - ~ . ~ = ~ ~ ~ - - i C l l P C  . .  
- 

. . .  . .  . . .  . . .  .' . . . . .  . . .  . . .  ....... .. . . . . . . . . . . . .  . . . .  . . .  7 0.107 0.051' 0.330. . . . .  . .  , _ .  . .  ' . : .  . 
... 

. , . .  ,. 
.___No -.I-QTQP-+ FRRRE-EFFIC 

. . . .  
. .  , .. ,. . 

I '  . .  I . .  

.,: ' j  
1 0 . 0 3 5  0.341 1.49Et13 2 .a _ 5 - 3 F E ; l . L _ e L L = 2 3 9  .96€-14 7 

. .  .. 1;. .;. , . . .  
. ,  . .  . .  

.. 
.. 

- 
:.: 3. .  . .  1 2FE-14 PU-239 

- 2 - .2EE=lL.PU=23E'0.&9.2130.2M0.325.  - 
3 2FE-17 PU-239 2. . 6 0.070 0.026 0.347 . . . .  .: , :.. .! 
4 2FE-18 PU-239 ' 1. 10 0.164 0.073 0.334' " 1 . I  

. '. I 

-5 0.441 0.107 4.94EkOl . . .  WARNING . . . .  2 

. . .  6 3FE-21 PU-239 .;:':: -8.0.100 0.3 
7 5FE-28 PU-239 . .  " '.' 2 ..,'. !. -., '.";'9 , . 0 .153,"0~080 0.3 

--A- SEE=ZLeIl=239 3.  6 0.070 0.036 
. . . . .  .. . . . . . . .  :.; 

. . i .  " . , , % J  
0 .  : 6 0.080 0.026 0.321 :. . . . .  I . ,,: ..... . . .  . . .  10 5FE-31 PU-239 . 41 ' . . e  0.124 0.025 0.342 'i ' . . . .  . .  i. ... . , +  

9 5FE-30 PU-239 

l i . E = 3 3 P u = 2 3 9  
12 7FE-33 PU-239 .. . 1,. ' , 1 0 ~ 0 ~ 1 8 1 . ' 0 * 0 5 4  Oe308,:.;*, .,I.. 1 .  ' _ "  " .  I '. ' 

3. 11 0.197 0.091 
13 7FE-34. PU-239 ,;. . 5. 

- - l L . Z E E - 3 5  PU -239 

16 9FE-46 PU-239 2. . 
17 - 13. 8 0.133 0.07 6 0.33 4 4.64€+'12 4 ~27E-15 1*58E-15-&. 

3. 9 0.143 0.097 0.319 . .  

. . .  .. .. . . . . . . .  . . . . . .  ,'. 9 0.161: 0.053 0.363::,'.&& ..* ..._... ,':' ! , .  , :.:.,. j. 

? .::..: , .  

15 9FE-44 PU-239 4. _. 8 0.120 0.051 0.323 ... 1 :  :. 
7 0,093 0.059 0.359 '. . .  ' 

. .  
- 

. a  
. 7  . , . .  , . :,.: , ..:. . .  . . ,  , 

. . . .  . . .  I '. " .I. '. ' , . . .  I.. . ' . ,;. ; . .  , .  . .  . .  .. > .- 
I) 
S 

9"  

34 

a 
' 38 

37 

8 

a 
Ja 

ul 
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. . .  . . .  ! 

' 9  - 
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. .  
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. . .  .. - . .  
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' i  . .  
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. . .  .. .:;::;..:.. .. . . .  ;.: ; . .  . :. .... _._.~.. , . .  "I 
ai 

. .  . ' 5  . . : li ..:.#*.:;.i. L.:.:. . .  
I . . . . .  . . , : .  ... . . . .  

. .  ....... 
.. :t '., ..: . ,' . . ' ,..:: i , ,  .; ., Z(,'.' " ' ' 

. .  . . . . . .  . . . .  .... 
. ,*:'" . .  , ' C .  

... I i . .  

, .  

C[~I;:.M.p'. .~ Lj:S E.',>] 
.! .: i ,  a: .., . .$: ;:;:* :: :,i;;. .. ..,:.: i' ;,i ---- 

a '  
1 

.. 1 
, - - 

CMR-U TYPE: STACK SAMPLING..'PERIOD . . .  24-DEC-81~08:00~THRU.31-DEC-81@14:00 . .... ....... . . . . .  . . .  . . .  . .... . . . . . .  .... .. .,.. ,:;+. T , '  .T..'.; : : .":.+~,. > .)' :.... . ' I  

AREA : 
. . 1 ,  ' 0 . .  e 

' , i  . . .  . i ,  . .  : .. ... 
: :.: .j 

. . . . .  . I . . .  ! 
UOI cnl 1 

FILTER PRIMARY GROSS BKGD' ':I EFFLUENT .': ACTIVITY P4GE 1 . . . . .  . _ .  . .  ...... ylIL -+ERRQR - - - U = I ; I j % R R P R - X C  . . . . . .  .'* 
- - 

. . . . .  
. , .  , . .  

i .. ' 

" :*y,.,:: . . .:. . 
. .  

. . . . . . . . . . . .  

. .  
,-NQn-.-I-SllWP-R FFFLC 

. 1 3FE-20 ' U-235 ' .  ' 7 .  .::. 12 0.241,0.128'0;368"'. y',.' ?':: .'.,:+:"; , .  ..,. 
10..  10 0. 0.334.' . .  2 -.3FF-22-U=235 ..--_-- 

3 4FE-23 U-235. 143. 13 O * W 7  0.342 .:.. i.oiEti3 .5.oiE-14 i.16E-14 0.505 o.ii7 2.5oE-oi 

4. 6 0.076 0.063 0.307 
4 4FE-24 U-235 . .  21. 12 0.244.0.135 ,0.345 "':;:6.10Et12 .'6.57E-15 . 2.10E-15 0.040 0.013 3.28E-02 

U-235 
6 4FE-27. U-235 

. .  , .i' , 

- - 5 - . A F . € = 2 &  . . .  

->-...-. -- .:. . . . . .  
. ' l ' . : '  '; 

. !  
, _ . .  . .  

. . . .  . . .  . . . .  . .  I ' :'. . i 
' . I  

. .  
. .  . >  

z . . . .  I . ... 
. . . . .  

. .  . i  

. .  
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t t  I M P U L S E 31 

....... ........... ___ .... - -- .. ........... _ . . . . . .  ....... 
ANALYSISI TIMES' i0.i HINS DATE: 29-nCrY-i'iei4:15 " 

SAMPLING3 TIME:168.0 HOURS CFM: 2.0 
. .... ....... - . DECAY: ,167.3 HOURS, ' . . .  

FILTER PRIMARY GROSS BRGD EFFLUENT ACTIVITY PAGE 1 
NO. .IDENT* ISOTDPE COUNTS LLD CPMt-ERROR EFFIC VOL(ML) U-CI/ML +-ERROR U-CI t-ERROR XMPC 

1 FE-9AA PU-239 
. . .  2 .. FE-1OAA FU-239 

3 FE-11 PU-239 
... .. 

4 FE-12 FU-239 
FU-239 

7 FE-24A PU-239 

. ._ 5 . . . .  FE-14 
6 FE-I PU-239 

5. 6 0.083 0.049 0.355 
2. ._ 7 0.088 0?048 0.3.05 

0 .  6 0.077 0.079 0.332 
4. 9 0.144 0.072 0.343 
6. 11 0.216 0~145'0.300 
1. 10 0.177 0.075 0.324 

'0 5 0;Obl 0.041 0.310 

. . . . . . . . . . . . . . . . .  -- . .  . . . .  - 

-- - . -- ...... .... _ . . . . . . . .  . . . . . . .  - ... - . . . . . . . . . . . . . . . . . . . . . . . .  

.. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  ............... ... - - _. 

................. . .  . . .  .._ 

.. _ .... . . .  ... 

._ . .  

. . . . . .  

. _. 

.. 

.......... . 

. . . . . . . .  

. . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

..... . . .  

, ............................................. ...... 

. . . . . . . . . . . . . . . . . . . . .  ............ ............. _. 

. . . . . .  .... . . _ - _- 

...... . . .  .... 

. 

.. -. .- -- ... - - .- _ 

............... __ . _. . . .  
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. . .  7 . . .  . .  . . . .  . . .  . . .  . . . . .  . . . .  . . . . .  . .  , ,  . . . .  . . .  . .  .., . . .  ,.,. . . . .  
. .  

. . ,  . . .  
. . ,  . .  , . .  

. . .  . . .  . , . .  
i. 

. .  
' . .  

. . .  
. .  , .  . 

. . .  . . .  

. .  

. .  . .  . .  . .  \REA: TA43-FHS TYPE.: ROOH ' SAHPLING ,PERIOD.'29-HAY-8le15':'59'THRU dS-JU~-81@15:59 ' ' :  . ' .  , " . , , .  

. .  . . . , . :  , : . '  . .  . ., . ' .  . .  
. .  . .  - . .  

WALYSISJ TIME: 10.0 HINS DATE: ll-JUN-81@14:42 

_ 1 . - - 6128' - __ PU!239-- . - . i l t - .12,9r23350336 0.327-. 
2 E169 FU-239 5 .  6 0.083 0.086 0.329 
3 E171 PU-239 5. 12 0.233 0.143 0.344 

,I 
8' 

2 .  

\ 
I S  ' 

1 '. 

. .  .... 4 _ _  BlZ&-.W-39 - - 2 , ~ ~ .  LO. 0~127-1)&i'1 .4..*341- -- . L __ ._ - . - - .. 
5 6175 FU-239 3. 6 0.083 0.070 0.334 
6 El81 PU-239 101. 6 0.077 0.044 0.321 0.05 0.01 1.23Et00 
7 
8 B109 FU-239 116, 
Y 143A PU-239 5. ' ' 

3 
. ._ B.l8LPU=23!L. ..... l L . - .  . L O A 2 2  .&.083. Q 3 4 4  .-. O . O . O 1 . . . S . + Q l _  .- _ .  ._ , _  - -.._.--. .- 

11 128 PU-239 5 .  6 0.066 0.025 0.309 P . 
12 126 FU-239 2. 9 0.138 0.048 0.362 

.... ....... .. . . .  5 0.055 0.068 0.330 ' 0.06 . 0 .01  1.38Et00 , 

. .  . ,  I .  ' . ,  

......... 
: 7  0.094 0.052 0.327, , . :  . .  

3A- - ._1.43kpU-239 A* .-'4ShO464..Q434..351 .i.-:'~..- ..- - L L-..- - . ' ,  
8 .  

. _ -  _. - _ - -. .. . . .  . .  . .  . .  
. . .  

. .  
. . .  . . .  . . .  . . . . .  . .  ? I  . . . . . .  .. . .  . . .  ... . . . . .  '... 

. .  . .  
. . .  

. , . : 
. . .  . . . .  . . . . . . .  . . .  . 

2-.60972 ,p949.0.355- , 

. .  . . . . . . .  . . . . .  ; :ji. I 
-.- --- ' .  . .  -- - 

. .  ,. . . .  , .  
.. 

. .  . .  . . I  

I. . 
" , : .. , 

.. 220 PU-239 
. .  

i'3 

, 

-.--. 
, ,  . .  . .  

. . ,  --.-- .- , .. 
' :. . : "  .. , 

% .  ' , .  , 

..' . .  
*# , 

I ,  - . . .  . . .  . .  - ---- . . .  . . .  . . .  . . . . . .  . . .  . . .  . . ,  , . . .  . . .  . ... . . .  '. I. . . . .  . . .  . . .  
. .  

. .  .. , , .. 

. . .  . . .  .I ' . . .  .. . . . . . .  . . .  . . .  . . .  . . . . .  . . .  . . .  . . .  . .  . I  : 

' 9 , . ,  
, , :  

' ... ., -_.. 
. .  

. .  . .  
. .  , . .  . .  

. .: , I 
, . .  ,. - .  

' a .  
. .:., ' ,  

. .  ".. 
, .  

_. __ - ___ 
. ' . '  . ' " ..,. . .., ' . ',.' ' .. , 

. ,  .. 
-- . .  , .  . .  

. I  . - 
n 

. I .  . .  - 
, - .  
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.. ' 

-; ::I/,, 0 

. .  
. .  . .  

. .  
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BETA AIRDORFlE CONTAMINATION TESTS 
AREA TA43-FHS 

sample Date : 

Sampling Time : / / d f &  Analysis Date: 
Analyzed 3 y  : sampling Cfm : 2 

1 4 3 4  I 
228 

- 

SainnLe 
ID 

300-3s &OS2 

W / - b /  006.3 

I 
I 

I 
I 

~ ~~ 

I I 



____ .... _ _  . .  . . .  C C I H P , U L S E I l  

AREA: TA43-FHS TYPE: ROOM SAMPLING PERIOD 01-MAY-8lCl5159 THRU 08-MAY-81815159 
. .  . . . . . .  .___.._ 

"ANALYSIS3 TIHE: 10.0 HINS DATE: 15-MAY-81814:12 
-.~E.~~y-~-. "SAMPLING] llr6. TIME:168.0 2.-HOURS HOURS CFH: 2.0 . . .  . .  

.-Atl ., ........ FILTER PRIHARY GROSS BKGD ' SPEC. ACTIVITY 
IDENTe "ISOTOPE COUNTS LLD CPHt-ERROR"EFF1C DFH/M3+-ERROR XMPC '. 

1 
2 
3 
4 
5 
6 
7 

' 'B 
Y 

. .  

10 
i 'i 
12 
13 . . . .  

' >.: 

B128 
B169 
B171 
B173 
B175 
B181 
B183 
B189 
143A 
143B 
128 
126 
228 

PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 
PU-239 

8 .  7 0.094 0.052 0.320 0.00 0.00 8.70E-02 
4. 8 0.127 0.090 0,324 

161 9 0.144 0.063 0.344 0.08 0.01 1.83Et00 
33. 11 0.226 0.145 0.300 0.02 0.00 4.06E-01 
4. 9 0.138 0.085 0.335 
3. 8 0.116 0.074 0.353 
3. 6 0.083 0.090 01350 
1. 7 0.094 0.072 0.322 
9. 12 0.244' 0.115 0.349 
2. 11 0.216 0.086 0.340 

11. 8 0.133 0.061 0.322 0.01 0.00 le18E-01 
2. 10 0.188 0.096 0.347 

10. 10 0.177 0.075 0.375 

_. . . .  .- . -. . .... . . . . . . . . . . . .  
. . . . . .  

__  _. . . . . . . . . . . .  . .  
. .  

.... . 

. . . .  . . . . . .  .PAGE 1 

...... . -. ..... - - .............. - . . . .  

.. - . ._ . . . .  
. .  

. . . .  

. .  . .  

... 



3ETA AIRDORPTE CONTAMILTATI9N TESTS 

AREA TA4 3 - FES 

A n a l y s i s  Date: & A - L i / *  ' 

Sarnnle Date : 2%L.d.L 
Sampling Time : / ~$Zph 
Sampling C f m  : 2 Analyzed 3y : >&- 

I sample I I I Activity 

126 

-128 

143 -A 

143-a 

228 

. .  

I I I 

-Z/Lc7 d AB m , &i7 I 5 7r /75:25 b-30 

I 4/9??'76 I 0. 7 8  

430.70 /. OB 
%2. 52 d. 76 

. 70.70 U . 9 /  
1 

.. 

I I 

I 
I 

. : .. ... . . . .  

I 

Sarnpie 
IC 

I 
I 

I 
I 

I I 
I 

- 

I .  I 
I I 



3 
r r  T A P  - 1 1  I E E 17 

. . .  . . .  . . .  
. . . . .  . . . .  . . .  . . .  . . .  

I 

. .  . .  
. : .  . . ,  . .  .. , 

. .  . .  
. ' .  . .  . .  . .  , . .  . .  . , .  

, .  

. .  . .  

. , .. AREA: .TA43-FHS.:TYPEf' . ',',ROOM. , . ,  ShPL ING ,PERIOD . .  22-MAY.+81i?15:59 . .  TARU' 29-)fAY-81.@15:59 . '  . . .  

ANALYSIS3 TIUE: 10.0 HINS DATE: 04-JUN-81@15:35 

DECAY.+ ,143.6: HOURS 

NO. .IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC DPM/UJt-ERROR XUPC 

!:I w n !  7.0 -- . I  . . . .  . . . . .  . . .  , i  . , I . '  . , ,. '. . . . . .  
VI. , 

BKED PBEF 1 '. y 
i I 

, .  . . . .  . .  . .  ..- 

. . . . . . . .  . . . . .  . . . .  . . . .  .. , , ,  . .  . . . .  
. .  . .  

. .  
. . .  

. .  

. . .  

. .  . ,  
.- - -_ . .  

. .  i .. . .  
. .  

-- -. . 
. .  . . '  . .  

. .  . .  , .  

I ,  I . '  

-. 
. ,  . .  . .  , .  a .  

. .  .-SAMPLINOl TTHF ' ~ ~ J n U E s  
, ,  

. .  

c .  .miL!II&~ ' 
, .  . .  . ,  . .  % .  

., , .  . , .  ' . .  . .  
F.IL+FR : p u  

I ,. ; : :  
I .I . 

. I  , 
.. . ..... . __ 1 E128 ..Xl!=239-. __L-. 2 2 A d 5 ~ ~ l O Z 4 J 4 5 .  --- -. 

. .  : .  . 2 E169 PU-239 9. 9 0.155 0.080 0.304 ,,' 

3 E171 PU-239 2. 9 0.138 0.054 0.348 . .  . .  .. - 4 .R.1w- -Pl1-7= .Li. -2. L O ~ ~ . Q L O P B O L U L L .  .... __ _- . - _.._ .- . , . . __ . il 
In  

5 E175 PU-239 4. 8 0.111 0.102 0.325 , 

6 E181 PU-239 4. 7 0.100 0.066 0.335 ' I I> i 

. .... !I.. 2.. 3.183pU_-239 4.- .LL.CG!O=LQ.I2LP34.3- . 2 ____ _ _ _  .. .- - . . .  , : '.:-' -- 
. .  . .  . 8  E189 PU-239 1. 7 0.094 0.046 0.339 . , . .  .: . . . . . .  . . .  . . .  . . .  ' ' j:i ' 9 m 3 A .  '.PU-239 4. i o  0 . i ~  0.092 0.330. . '. . : '  . . :  ' 

9 0.161 0.048 0.392 .. ' 1.). 

. .  . . . . . . .  .. .- 

. . . . .  I :!, . .  :. . - 10 --.. .143E PU-239 7 -  ' llJ0.249.%45 0*3.37-. .:.-. 
I 
!.I. 

I 1  128 PU-239 6.  10 0.183 0,114 0.341 
12 . 126 PU-239 2. 

" m .  . .  . . .  . .  ,. . ,... . . . .  .,. .. ..l . 13 228 PU-239 -1. , 8 0.11 6 0.043 0.31 0 -_ -- _. - 
. . . . . . . . .  I .  ...... 

. . . .  .... . . . .  . . . . . .  
. . .  ' :., , , . , . . _  . .;:, ' . .  : '  '.IKI . . .  ' ' . ! M I  

. . . .  . . .  . . . . . .  . . . .  . . . . . . . . . . . . . . .  r.;.;: 1.1 . . .  . . . . . . . . . . .  ....... . . . . . . .  ..... . . .  : :. .:...is = 

. . . . . .  
: . , .  . . , .  . . .  ., , . 

. ,  

. ' ( ' . . .  . . .  . . . .  . . .  
. .  . .  

..... 

. .  

. . .  

. .  . .  . .  . .  
. .  

. .  . .  
' I  

- .  
I .  

. .  . .  
. .  

, : .  . 
'LOGGED ->DK~:,: , :.. . :',:.I' , .  ..: . .  

. ,  ,.:, 1 ' .  . . .  . .  . .  

. . . .  . . .  -- . '. .... ... . .  -. . .  . .  - .. ,I. 
:I . ._ -- .- -. -. . 
I. I 
?. I . . .  

_. . .- 
Y 

c 
n 

u .... . . . . . . .  . .. . . .  : .  -- . .  . . .  . . .  . . .  . . . .  . . .  . . .  .. . . . . .  . :  

-. - 
9 :  . .  

. .I 

, :..- % .  



DET.3 AIRSOR!!E f.10?.lTAMIP~ATIQN TESTS 
AREA TA43-FHS 

l6R Analys i s  Date: 
Sample Date : &-ZL/ 
Sarnoliag T i m e  : 
samgling Cfm : a Analyzed 3y : 0 

I 

. .  

I I . I  

I 
I I 

1 Gampie I 1 I A c t  ivr1ty 

Sasn ic  
I C  



. . . .  . . . .  .. - . . . .  C1: I H P U L S E 33 - 
'AREA; TA-43 TYPE1 STACK SAHPLINQ PERIOD 08-HAY-81@15:59 THRU 15-MAY-81813159 

. _. . _. .... . . . . .  

ANALYSIS3 T IHE i . lO .0  HINS DATE1 22-HAY-81@11:37 
SAHPLINQ3 -. -- .. _. .-T_IF!E:168~4- HO.URS,. CFH: 2.0 
.DECAY= 163.6 HOURS 

FILTER PRIHARY 
ko. IDENT. ISOTOPE 

'1 FE-9AA PO-239 
2 FE-IOAA PU-239 
3 FE-11 PU-239 

_. . 4 .  FE-12 PU-239 
5 FE-14 PU-239 
6 FE-16 PU-239 

.... 7 F.E-24A PU-239 

,LOGQED ->DK1 t 

: GROSS 
COUNTS 

1. 
0. 
1. 
4.. 
3. 

12. 
.. 2. 

BKQD EFFLUENT 
LLD CPHt-ERROR EFFIC UOL ( HL ) 

6 0.077 0.050 0.329 
6 0.077 0.061 0.332 
6 0.072 0.050 0.331 
5 0.050 0.066 0.305 
9 0.144 0.076 0,344 

12  0.233 0.139 0.317 
8 0.133 0.055 0.313 

...... 

.. 
_. ..... 

_ _  ACTIVITY 
U-CI/HL t-ERROR u-CI +-ERROR 

. - . _. ...... 

1. 

I '  
l i  

. . . . . . .  



... ..... 

- .. - . - . - - .. . . . . .  ..... 

C C  I M P U L S E 1 3  

AREA i TA-43 TYPE: STACK SAHPLING PERIOD 24-APR.-81@15159 THRU 01-PIdY-81015:59 
- . . .  

. . . . .  ANALYSISj -. TIME: 10.0 MINS DATE: 08-MAY-81@14:26 
. SAMPLING1 .- ........ TIHE!l68.0 HOURS CFHt 2.0 
DECAY= 166.5 HOURS 

- ..... 

. . ' FILTER PRIMARY DROSS BKGD ' EFFLUENT. ACTIVITY . '. . PABE 1 
xnpc NO. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CI/ML t-ERROR ' U - k i  ' t-ERROR' 

1 
2 
3 

FE-9AA 
'FE-1044 

FE-11 

PU-239 3. 6 0.077 0.061 0.314 
PU-239 6. 7 0.099 0.043 0.330 
PU-239 0. 8 0.116 01086 0.317 

4 FE-12 PU-239 6. 7 0.099 0.070 0.334 
5" FE-14 PU-239 6. 10 0.183 0.134 0.340 
6 FE-16 PU-239 7. 9 0.155 0.072 0.330 
7 FE-24A PU-239 3. 9 0.144 0.000 0.333 

LOGGED ->DKl: 
. . . . . .  

........ 

. . . . . . . . .  

....... 

.. 

.................... 

. .  .. ..._ . . . . . . . .  

. . . . . .  _ _  . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  
. . .  . .  

............ 

t: 
I. 



.... . .  . .  , .... *--?a . . . . . . . . . .  

__ ANALYSIS~ - ..... __ ....... TIME: .. ....... 10.0 nxrs. . D ~ T E :  IS-MAY-~~~I.S:~~ 

"DECAYS 167.8 HOURS 
SAMPLING3 T IHEt168*0  HOURS. CFHt 2.0 

FILTER' ' PRIIGRY 
NO. IDENT. ISOTOPE 

1 FE-9AA PU-239 
2 FE-IOAA PU-239 

4 FE-12 PU-239 
3 FE-14 PU-239 
6 FE-16 PU-239 

._. .3.. F.E.-.$l 9U-239 . 

i m - 2 ~  PU-239 

. .  LOWED ->DKl1 

. . _  . . 
GROSS ' BKGD EFFLUENT ' ACTIUITY PAGE ,l 
COUNTS LLD CPMt-ERROR EFFIC UOL(HL) U-CI/ML +-ERROR 0 - C I  +-ERROR XHPC 

1. 8 0.133 0.108 0.344 
' ' 3. 11 0.199 0.114 0.331 

4. 9 0.144 0.088 0t333 
2. 11 0.194 0.080 01333 
3. 8 0.127 0.071 0.360 
4. 11 0.199 0.119 0.347 
3. 7 0.105 0.068 0.323 

... - .... 

-. . . . . . . . . . .  . . . . .  

. . . . .  ... ._ . __. . . . .  ...... 

..... 



__ _ _  . . .- . 
C t  I H P U L S E 33 

-&REfij . . .T11:43. T.YF!E:. .BTACK.. SAMPLINQ PERIOD 22-MAY-81015159 THRU 29-HAY-81015139 

..-~d!!L.YSLS.7 .TS.HEi .10.0- HINS . DATE; 05-JUN-S1Q13:56 
' S A ~ P L I N Q I  T IMEt l68 .0  HOURS CFHt 2.0 

DECAY= 165.9 HOURS , 

._ - . - ._ . ____. ._ . - ...... ... . . . . . . . . . 
FILTER PRIMARY GROSS BKGD EFFLUENT ACTIVITY PAGE 1 

NO* IDENT. ISOTOPE COUNTS LLD CPIIt-ERROR EFFIC UOL(ML) U-CI/pIL +-ERROR U-CI +-ERROR XMPC 
. .. 

1 FE-9AA PU-239 2. 9 0.161 0.089 0.326 
2 FE-1OAA PU-239 1. 9 0.161 0.126 0.318 

.... . 3 FE-11 PU-239 4. 11 0.194 0.095 0.333 
4 FE-12 PU-239 3. 8 0.116 0,114 0.320 
S FE-14 PU-239 1. 9 0.144 0.063 0.350 
. 6 . . FE-16 PU-239 . 2. 10 0.172 0.066 0.371 
7 FE-244 PU-239 2, 8 0.127 01090 0,330 

LOGGED ->DKl: 

. . .  - . .  . 

- .. . . .  

. .. 

. 



- - -  - -  - _ _ _ _ _ _ _ _ _ ^ _ _ L _ _ _ _ _ _ _  _ _ _ _ _ _ _ - _ _ _ _ . -  -------------_ . .  . . . . . . .  _..-_. . . . .  . . . . .  . . . . . .  .... . . . . . . .  . .  .. _. .- - . . . .  . . . . . .  - - - _. -. . .  . .  
I '...- .. 

. .  . . . . . .  
' : . ' * I : -  

C C  I h P ' U ' ' L - 5  E 3 3  . . .  . .  
._ - - .  . ' . .  'I 

,/.1..- - . . .  -. . .... _--. 
s. AREAI TA-43 TYCE: STACK SAMPLING PERIPD 29-MAY-01P15:59 THRU OS-JUN-SlQlS:59 
I .  

ANALYSIS3 TIME: 10.0 MIUS DATE: 12-JUN-818lbt03 
SAHPLING3 TIME:168.0 HOURS CFM: 2.0 

.- ..... DEC~Ya.16S. l  HOURS 

FILTER PRIMARY GROSS BKGO EFFLUENT ACTIVITY PAGE 1 
- .- .- NO. ,  IDENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFIC UOL(t4.L) U-CI/ML +ERROR U-CI +-ERROR XHPC 

. 1 FE-9AA PU-239 0 ,  7 0.099 0.061 0.355 
___._ . .-,2 . FE-IOAA PU-239 . 2. 9 0,iSS 01118 0.326 

3 FE-11 PU-239 31 11 0.211 0.096 0,332 
- 3  4 FE-12 PU-239 0 .  10 0.166 0.090 0.327 

, ' 6  FE-16 PU-239 4. 11 0.199 0*100 0.344 
'' 7 FE-24A PU-239 2. 8 0.116 0.055 0.341 

LOGGED ->DK11 

. .  .5 . .FE-14 PU-239 2. 5 0.050 0,055 0.329 

~. .- .. - . - ..... - . . . . . . .  . .  . ,  . . ..... 

-_., ............ 

. .  
- ...... . . .  

. .  

..... 



cc I M P u L 9 E 33 

AREA: CMR-FU TYPE: STAK<A> SAMPLING PERIOD 29-OCT-82Pl4<>05-NOU-82@14 

ANALYSIS3 TIME1 10.0 MINS DATE1 17-NOU-E2P11147 DECAY HOURS- 286. 
SAMPLINQ3 TIMEI168aO HOURS CFMl 2.0 

FILTER PRIMARY GROSS EKGD EFFLUENT ACTIVITY PAOE I 
NO. IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC UOL(ML) U-CIlML +-ERROR U-CI +-ERROR XMPC 

1 2FE-14 PU-239 
2 2FE-15 PLI-239 
3 2FE-17 PU-239 
4 2FE-18 PU-239 
5 3FE-19 PU-239 
6 3FE-21 PU-239 
7 5FE-28 PU-239 
8 5FE-29 PU-239 
9 5FE-30 PU-239 

10 5FE-31 PU-239 
11 7FE-32 PU-239 
12 7FE-33 PU-239 
13 7FE-34 PU-239 
14 7FE-35 PU-239 
15 9FE-44 PU-239 
16 9FE-46 PU-239 
17 9FE-45 PU-239 

LOGGED ->DL18 

. .. 
4. 5 0.100 0.111 0.319 
4. 4 0.077 0.097 0.390 
1. 3 0.044 0.052 0.314 
2. 4 0.077 0.066 0.304 

3. 5 0.099 0.100 0.317 . .. 
4. 6 0.166 0.141 0.312 
2. 5 0.099 0.006 0.329 
0 .  4 0.055 0.101 0.301 
9. 2 0.022 0.066 0.345 2.14Et12 3.22E-15 1.28E-15 0.007 0.003 5.36Et00 ALERT 
3. 4 0.077 0.097 0.328 
0 .  7 0.177 0.120 0.314 

2. 5 0.099 0.132 0.303 
7. 3 0.044 0.073 0.323 7.74Et12 2.57E-15 1.14E-15 0.020 0.009 4.28Et00 
2. 5 0.100 0.100 0.345 
6. 6 0.166 0.111 0.350 

137. 8 0.233 0.141 0.328 1.46Et13 5.19E-14 1.20E-14 0.760 0,'176 8.65EtOl ALERT 

. . _. _-- - . .  
2. 4 0.066 0.070 0.318 

. . ... . .. . .  .. . . .  . 

. .  . 

.. .- . _. . . . . 

. . .. .. . 

. .  . . __. . ._ .. ... . . . . .. 

... . .  

e 

10 

0 

0 

0 

0 

a 

0 

e 
0 

0 

0 

0 

e 

. o  

0 

0 

0 

0 

0 

1 . '  



. .. . - . . . . . .. - _ _  .. .. . . . .  

C C  I M P U L S E I1 

IIREA: CUR-U TYPE: STAK<A3 SAMPLING PERIOD 24-0CT-82016<>05-N0V-82@16 

ANALYSIS3 TIME1 10.0 HINS DATE: 16-NOV-82P13:44 DECAY HOURS- 262, 
SAIIPLINGI TIME:168.0 HOURS CFII: 2.0 

FILTER PRIMARY GROSS PKGD EFFLUENT A C T I V I T Y  PAGE 1 
NO. IDENT. ISDlOPE COUNTS LLD CPMt-ERROR EFFIC VOL(ML) U-CI/ML +ERROR U-CI +-ERROR XHPC 

1 3FE-20 U-235 17. 6 0.144 0.087 0.315 1.01Et13 6.25E-15 2.10E-15 0.063 0.021 3.12E-02' 
2 3FE-22 U-235 19. 6 0.133 0.049 0.300 3.19Et12 7.45E-15 2.4OE-15 0.024 0.008 3.72E-02 
3 I I F - 2 3  U-235 344. 7 0.199 0.081 0.320 1.26Et13 1.35E-13 2.94E-14 1.704 0.377 6.76E-01 
4 4TE-24 U-235 28. 6'0.144 0.133 0.324 4151Et l2  lmO2E-14 2.15E-15 0.046 0.013 5.10E-02 
5 ~ F E - Z ~  u-235 6 .  7 0.199 0.084 0.305 
6 4FE--17 U-235 11. 4 0.055 0.087 0.316 2186Et12 4.18E-15 1.56E-15 .0.012 01004 2.04E-02 

LOGGED ->DLI: 

. . .  

.. .. .. 

...... 

. . . . . . . . . . , 

a 
' 0  

e 
' 0  

0 

0 

0 

0 

0 

0 

0. 

0 

0 

0. 

0 

0 

0 

0 

0 

0 

0 

0 



. . 

b 

I 

; 

1 

il 

I 4 

... 

.I C C  I M P U L S E 31 

: CMR-PU TYPE: STAK<A> SAMPLING PERIOD 

ME i--E-wnouRse 
LING3 TIME1120.0 HOURS ,CFMI 2.0 

~~ 

1 2FE-14 PU-239 1. 4 0.077 0.097 0.319 
2 2FE-15 PU-239 2. 8 0.244 0.212 0.307 

4 2FE-18 PU-239 5. 7 0.1113 0.172 0.302 
5 3FE-19 PU-239. 254. 6 0.155 0.150 0.313 l .OSEtl3 1.36E-13 3.05E-14 1.427 0.319 2.27Et02 ALERT 

7 SFE-28 PU-239 2. E 0.233 0.132 0.325 
8 SFE-29 PU-239 1. 5 0.111 0.092 0.304 

7 m n -  _ _  a.157.4.z.oi 
” 10 SFE-31 PU-239 2. 4 0.077 0.109 0.309 

11 7FE-32 PU-239 2. 7 0.183 0.172 0.302 

“ 13 7FE-34 PU-239 5. S 0.088 0.092 0.311 
14 7FE-35 PU-239 3. 6 0.133 0.132 0.303 

16 9FE-46 PU-239 6. 6 0.1SS 0,101 0.320 

00 

1 8  

--?CC-’-1-WO--~.-~.~~.~Ol-- ........... -- 
I, 

I. 

I, -4-3FE-a- -O.IC---- - 
1 8 1  

I. 

, m  

I‘ ., ?F6-ZZ4U-239-- 4- ? c-77 .- 

I. I C O C C - I I 7 0  O . A - M 3 3 4  - -- 
.. 17 9FE-45 PU-239 3. 7. 0.188 0.126 0.309 I 

I, 

-- _- . .- -- .- . -. 
FILTER PRIMARY GROSS BKQD EFFLUENT A C T I V I T Y  PAOE I 

IDENT. ISOTOPE COUNTS LLD CPMt-ERROR EFFIC VOL(ML) U-CI/ML +-ERROR U-CI +ERROR XMPC 

........ - - 

- - - .. -- .- .- -- ................. -- -_ __.I 

i 

.- . . __ ....... .............. ! 
..... -- . . . .  . . . .  . I. -- 

. *  I 



T 

cc I M P U L S E  I1 

In. 

1 '  
7 

AREA1 CMR-U TYPE1 BTAKCA) SAMPLINQ PERIOD 19-NOU-B2014<>24-NOU-B2014 

--. - 
I .  I il SAMPLINQI TIME:l20.0 HOURS CFMI 2.0 

.. - 
FILTER PRIMARY OROSS BKQD EFFLUENT A C T I V I T Y  PAQE 1 

NO. IDENT. I8OTO.PE COUNTS LLD CPMt-ERROR EFFIC UDLtML) U-CI/ML +ERROR U-CI +ERROR XMPC 
~ 

1 3FE-20 U-235 6 .  A 0.144 0.123 0.330 
2 3FE-22 U-235 12. B 0.222 0.171 0.302 2.28Et12 5.6OE-15 2.10E-15 0.013 0.005 2.BOE-02 

. . .  . .  " I? .I ' 

. .  . .  . . .  
" 

" 



. .  . . . .  
C C I H P U L S E I I  - '  

nREh: CHR-PU TYPE: S l A K € A >  SAHPLING PERIOD 10-NflV-B2@14<>19-NOV-E2Rl4 

ANALYSIS3 TIHEI 10.1 HINS DATE: 29-NOV-R?@17:24 DECAY HOURS- 243. 
SllNPLINGl TIME:216.0 HOURS CFU: 2.0 

FILTER PRIHARY 
NO. IDENT. Isorot-E 

L 2FE-14 PU-239 
2 2FE-15 PU-239 
3 ~ F E - I ~  PU-239 
4 2FE-18 PU-239 
5 3FE-19 PU-239 
6 3FE-21 PU-239 
7 5FE-28 PU-239 
8 5FE-?9 PU-239 
9 5FE-30 PU-239 

10 5FE-31 PU-239 
11 7FE-31 PU-239' 
12 7FE-33 PU-239 
13 7FE-34 PU-239 
14 7FE-35 PU-239 
I 5  9FE-44 PU-239 
16 9FE-46 PU-239 
1 7  9FE-45 PU-239 
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C C  I H P U L 6 E 3 3  

I R E A :  CUR-U TYPE: STAKCA) SAHPLING PERIOn lO-NOV-82@l4<>19-NOV-02014 

PNALYSISI TIWF: 10.3 WINS PATE: 29-NOV-02@17:26 DECAY HOURS- 243. 
6C!WLINGI TIHE:216.0 HOURS CFH: 2.0 

FILTER PRIMARY GROSS EKGP EFFLUENT ACTIVITY PAGE 1 
NO. IPENT. ISOTOPE COUNTS LLD CPHt-ERROR EFFlC UOLIHL) U-CI/WL +-ERROR U-CI +-ERROR %HPC 

1 JFE-20 U-235 7. 6 0.166 0.141 0.305 1.30Et13 1.67E-15 7.84E-16 0.022 0.010 8.33E-03 
2 3FE-22 U-235 19. 0 0.233 0.158 0,326 4.10Et12 4.09E-15 1.59E-15 0.020 0.007 2.44E-02 
3 4FE-23 U-235 163. 7 0.216 0.090 0.312 1.62Et13 4.94E-14 1.13E-14 0.001 0.103 2.47E-01 
4 4FE-24 U-235 35. 7 0.199 O . l H 7  0 . 3 3 3  5.79Et12 9.50E-15 2.60E-15 0.055 0.015 4.75E-02 
5 4FE-26 U-235 10. 6 0.144 0.150 0.330 3.16E.tl2 2.4BE-15 9.64E-16 0.000 0.003 1.24E-02 
6 IFE-27 U-?3S 8. 7 0.199 0 . 1 f l O  0.302 3.67Et12 1.BPE-15 7.93E-16 0.007 0.003 9.47E-03 
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6 0.144 0.072 0.308 
4 0.066 0.099 0.323 
8 0.249 0.137 0.346 
7 0.177 0.109 0.308 
6 0.144 0.123 0.324 

0.059 3.47Et01 ALERT l .OSEtl3 2.08E-14 

. .  

5.53EtlZ 2.51E-15 

5.67E-15 

1 22E-15 

. . . . .  

0.218 

0.014 

1:. 

6 0.166 0.122 0.319 
8 0.233 0.100 0,301 
8 0.244 0.123 0.316 
4 0.055 0.101 0.300 
5 0.122 0.130 0.337 
7 0.177 0.156 0.310 
,8 0.253 0.180 0.320 

. .  

4.19Et00 

..... 

. .  

. . . - 

. . . . . .  

........ 

....... 

. . . .  

-. 
7FE-34 PU-239 2. 
7FE-35 PU-239 1. 
9FE-44 PU-239 6. 
9FE-46 PU-239 i. 

.. 
15 
16 
17 

LOOOED ->DL18 

0.007 

. .  

9FE-45 PU-239 3.  

.. 

. . . . . . .  ........ ...... - . . . . . . .  1 
..! 
!'! 1"' 
'i 

. . . . . . . . . . . .  . 

. ..... - . . .  

..... _. .. 

.... ._ .... 

.... 1 . .  

. -  
,I 1:: i: I 

/.I ...... 

.. 

. . . .  

. . . . . . . . . . . . . . .  

. 



. . .  
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AREA; CMR-U TYPE: STAKCA, SAMPLING PERIOD 05-NObJ-82014<>10-NOU-8,2@14 
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TRANSURANIC SOLID WASTE MANAGEqENT RESEARCH PROCRAMS 

PROGUESS REPORT FOR OCTOBER THROUGH DECEMBER 1973 

ABSTRACT 

The following report reviews the progress for three 
transuranic'solid waste management research programs 
funded by the AEC Division of Waste 3anagement and Trans- 
portation during the period of October-December 1973. 
The interim storage criteria, which were reviewed by 
AEC administrative and contractor personnel. will be 
revised and submitted to AEC Headquarters for further 
Comment. The experimental conditions for the studies 
of corrosion in humid air have been revised to better 
simulate conditions expected in closed-pad storage. 
In addition to bare mild-steel and stainless-steel 
samples. mild-steel coupons coated with several rust- 
inhibiting compounds are beins studied. Radiolysis 
studies of ty?ical.waste materials contaminated with 
'"Pu have thus far produced between 0.56 and 41.01 
kea of gas per simulated year. Waste sorting studies 
are being used to evaluate the newly developed Kulti- 
Energy G a m a  Assay Systen (box counter). Incinerator 
type and design feed rate have been selected for the 
Transuranic-Contaminated Solid Waste Treatment Develop- 
ment Facility, and operational pazaneters selected. 
The risk analysis nethod to be used in the evaluation 
of past burial practices bas Seen described. Several 
parameters have been evaluated from literature sources, 
and equations to estinate organ loses have been de- 
rived. A radionuclide inventory of Lo9 A l m s  Scien- 
tific Laboratory (LASL) disposal areas has been compiled. 

. .  

' Y .  

1. TRANSURANIC WASTE RESEARCH AN0 DEML- 
OPMENT PROGRAM, A412 (R. MWLKIN, K .  A. 
PASHMAN, A. ZERWEKH) 

A. Criteria Development 
The third draft of the Criteria for 

the Interim Storage of AEC-Generated Solid 
Transuranic Waste was distributed through 
the Albuquerque Operations Office to AEC 
contractors and divisions in November. 
CoImnents were received from Idaho Opera- 
tions, Richland Operations, Albuquerque 
-rations, Mound Laboratory, Savannah 
River. Oak Ridge. and the AEC Divisions of 
Owrational Safety and Production and na- 
tcrials Management. The comments will be 
evaluated and applicable ones incorporated 

into a final draft of the Criteria. 

definition of terms more specific. More 
concrete distinctions between the various 
waste classifications (solid transuranic 
waste, retrievable and nonretrievable solid 
transuranic waste, uncontaminated waste) 
were frequently requested. The definition 
of combustibility was criticized as being 
too general. 

several of the criteria. The most frequent- 
ly criticized requirement was the necessity 
of affixing a security seal to the final 
waste package. Several reviewers felt that 
this would be an unnecessary effort for 

Additional work is  required to make the 

Significant comments were received for 
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The following iepbrt reviews the progress for t h r a m  '' 

transuranic solid waste management research p r o g r ~  
funded by the AEC Division of Waste Xanagenent and Truu- 
Portation during the period OZ October-December 1973. 
The interim storage criteria, which were reviewed by 
AEC administrative and contractor personnel, will ba 
revised and submitted to AEC Headquarters for further 

. cm.ent. The experimental conditions for the studies 
of corrosion.in humid air have been revised to batter -- 
sinslate conditions expected in closed-pad storaga. . 
In aZdition to bare aild-steel and stainless-steel 
sareples, nild-steel coupons coated with several rust- 
intibiting compounds are being studied. Radiolysis 
studies of typical waste materials contaminated w i t h  
-"Pu have .thus far produced between 0.56 and 41.01 
kPa cf Gas ?er simulated year. Waste sorting studio. 
are being used to evaluate the newly developed Multi- 

. - Energy G a m a  Assay system (box counteel. Incinerator 
type and design feed rate have been selected for the 
Transuranic-Contaminate4 Solid Waste Treatment Develop- 
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. parameters have been evaluated.lrm. literature sources, 

and equations ro estimate organ doses have been de- 
rived. X radionuclide inventory of LoS Alams SCiCn- 
tific Laboratory (LASL) disposal areas has been Compiled. 

.. :. .. 

I. TRANSURASIC WASTE =SEARCH h D  DEVEL- 
OPXENT PROGRAM, A412 ( R .  MULKIN, K:A. 

PASHF!, A. ZERWEKR) 
A. ' Criteria D e v e l o p e  

the Interim Storage of AEC-Generated Solid 
Transuranic Waste was distributed through 
the Albuquerque Operations Office to AEC 
contractors and divisions in November. 
Comments were received from Idaho Opera- 
tions, Richland Operations, AlbYqUBrqUe 
Operations. Mound Laboratory, Savannah 
itiver, Oak Ridge, and the AEC Divisions of 
Operational Safety and Production and Ha- 
terials Management. The comments will be 
evaluated and applicable ones incorporated 

The third draft of the Criteria for 

into a final draft of the Criteria. 

definition of terns more specific. HOrm 
concrete distinctions between the varioru 
waste classifications (solid transuranic 
waste, retrievable and nonretrievable solid 
transuranic waste. uncontaminated vastal 
were frequently requested. The definition 
of combustibility was criticized as baing 
ton general. 

Significant comments were received for 
several of the criteria. The must frequent-' 
ly criticized requirement was the neceqsity .. 
of affixing a security 0-1 to the final 
waste package. Several reviewers' felt that ' 

this would be an unnecessary effort for 

Additional work is required to make th. 
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.d. Optimizing environmental storage 
conditions and protective coatings 
for  the drum to detemine if a 20- 
year life without loss of contain- 
ment is practical 

0 

. e. Recommending alternate storage 
0 .  . container materials as applicable. . .  

2. Laboratory Exveriments. Experi- ' 

ments were conducted to simulate the buri- 
al of mild-steel drums in soil from the 
LASL. Coupons from the mild-steel drum 
were placed in LASL soils containing water 
to 10, 50.,and 1000 of their moisture hold- 
ing capacities. These studies were remi- 
Mted at the end of .one year. The final 
samples have been microphotographed and 
prepared for exa-ination by the electron 
microprobe. Whlhen examination and evaluation 
Of the data from this work is completed, a 
f i M 1  report will be prepared. 

coupons are continuing. Insufficient time 
has elapsed to make a meaningful compari- 
son; but based on data taken from a one- 
m n t h  exposure of these samples to LASL 
soil saturated to 1000 of its moisture- 
holding capacity, Austenitic-stainless 

. Steels show considerably less corrosion 
than mild steel under the same conditions. 
If this trend continues. a cost study will 
be undertaken to determine whether the 
initially higher price o: a stainless-steel 
container compared with that of a mild- 
steel container with a 2.29-mm. 500 cross- 
lh&d, high-density polyethylene liner 
is offset by elimination of possible future 

' repackaging or special hanaling charges. 
In order to study the corrosion ef- 

r :  . 

Comparative studies on stainless-steel 

fects of humid air, drum coupons were ex- 
posed to atmospheres of 50% and 1000 rela- 
tive humidity. The experimental setup in 
use, however, appeared to produce physical 
inconsistencies with actual conditions. 

. Therefore, to better simulate tho condi- 
tions found in actual storage environmentr 

perimental problems. fhe corrosion studieu 
in humid 'air' have been redesigned. 

' -  : 

- I  

. I  and eliminate several of the obrcrved ex- 

The 

high-humidity environment is established 
in a truncated 1-liter beaker that has been 
sealed with a eight-fitting glass lid and 
stopcock grease. A fine-mesh copper screen 
cylinder (100-m-high x 65-m-diam) holds 
soil from Mesita del Buey along the sides 
of th'e beaker. 
ed to 250 of its 'water-holding capacity. 
The moisture content is being maintained 
at the established level by adding Water 
when a weight loss indicates loss of water 
from the soil due to evaporation. 
sorbant material ("diaper paper') has been 
placed in the bottcm of the beaker to ab- 
sorb any free water. 
pended by a fine wire from the beaker cover 
to prevent contact with any other surface. 
The improved experimental system has been 
diagrammed in Pig. 1. 

. 
The soil has been moisten- 

An ab- 

The coupon is SUS- 

Within tWO hours 

Pig. 1. Sanp1e.Container Simulating 
Covered Pad Storage. 

3 
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d. ' Optimizing environmental'atorage 
conditions and protective coating. . 
for the drum to determine if a 20- 
year life without loss of contain- 
ment is practical' 

container materials as applicable. 

. .  

e. Recommending alternate-storage 

2.  Laboratory Exlerinents. Experi- ". 
mencs were conducted to simulate the buri- . 

' a1 of mild-steel drums'in soil from the 
LASL. Coupons from the mild-steel d m  
were placed in LASL soils containing water 
to 1.0. 50. and 100% of their moisture hold- 

. ing capacities. These studies were r e d -  
nated at the end of one year. The final 
samples have been microphotographed and 
prepared for examination by the electron 
microprobe. when examination and evaluation 
of the data from this work is completed. a . 
final report will be prepared. 

Comparative studies on stainless-steel 
coupons are continuing. Insufficient time' 
'has elapsed to make a meaningful compari- 
son: but based on data taken frmn a , o n r  

'month exposure 0: these samples to LASL 
soil saturated to 100% of its moisture- 
holding capacity, Austenitic-stainless 
steels show considerably less corrosion 
than reild steel xnder the same conditiona. 
If this trend continues, a cost study will 
be undertaken to determine whether the 
initially higher price of a stainless-steel 
container cm-pared with that of a nild- 
steel container with a 2.29-mm, 50b croaa-' - 
linked.'high-density polyethylene liner 
is offset by elimination of possible future 
repackaging or special handling charge.. 

In order to study the corrosion af- 
fects of humid air, drum coupons were.ex- 
posed to atmospheres of 50% and 100% rela- 
tive humidity. Thr experimental Setup in 
use, howecer, appeared to produce phyaical 
inconsistencies with actual condition.. 
Therefore, to better simulate the condi- 
tions found in actual storage anvironmant. 
and eliminate several of the obscrved .ax- 
perimental problems, the corrosion studio. 
in humid'air have been redesigned. The : 

. 

high-humidity environment is establiahed . 
in'a truncated 1-liter,beaker that has bean ' 

.sealed with a tight-fitting glass lid and 
stopcock grease. A fine-mesh copper acremh 
cylinder (100-run-high x 65-m-diam) hold. 
soil from nssita del Buey along the sidae 
of M e  beaker. The soil has been d S t o B -  .. 
ed to 258 of its water-holding capacity. 

at the established'level by adding Vat.= 
when a weight loss indicates loss Of Water 
from the soil  due to evaporation. .An ab- 
sorbant material ("diaper paper") has be- 
placed in the bottcrm of the beaker t0,ab- 
sorb any free water. 
pended by a fine wire from the beaker covcZ 
to prevent contact with any other 5UrfaCe. 
The improved experimental.system.has bean 
diagrammed in.Fig. 1.' Within tu0 hem. 

,:: 

. _  
The moisture content is being maintained .. . - . 

The coupon is SUB- 

... 
i 

Pig. 1. Sample Container simulating 
Covered Pad Storagn. 
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C: Radiolysis Studies 
1. Introduction. A major experimen- 

tal effort is presently being directed to- 
ward determining the effects and the.magni- 
tude of the problems created by alpha radi- 
olysis of waste materials. Most radiolysis 
experiments to date have involved studies 
of the effects of g a m a  and'beta radiations. 
Fkcurate data are required, hovever, to 
.establish the effects of alpha particles 
from transuranic radionuclides in typical 
waste material.. 

Radiolytic degradation of severd of 
the materials comprising trsr.suranic-con- 
taminated wastes has been reported to pro- 
duce various gases.' 
suggested the need fer an experimental pro: 
gram to determine the extent of the prob- 
lems arising fro3 the presence of the gases. 
Among the major concerns are the following: 

This gas formation 

a. Pressurization of the waste con- 

b. Increaser! combustibility hazard 
tainer 

from flammable gases in the stor- 
age environmant 

C. Effects of corrosive gases on the 
. " waste container 
d. Interactions among radiolytic pro- 

e. Identification of the products 
ducts from different vaste types 

from waste types not previously 
studied. 

. If the wastes are to be stored in 
tightly-sealed containers, an experimental 
study of the radiolytic production of gases 
Will assist ir. determining whether pres- 
surization and eventual breaching of the 
containers can occur. Theoretical calcu- 
lations for gas production from combustible 
wastes indicate that pressurization is a 
possibility. Rough calculations to deter- 
mine upper limits for rates of gas produc- 
tion have been performed using the follow- 
ing assumptions: 32 kg of the waste mate- 
rial under consideration in a 210-liter 
drum. contamination level of 2 x 10'' g 
of 239Pu per gram of waste material. and 
complete absorption of the energy of the ' ' 

alpha par,ticles by the waste material. 
These calculations yield rates of gas plo- 
duction of approximately four literm Of 
per year from polyethylene, 12 liter. Of 
HC1 per year from polyvinyl chloride. .nd 
three liters of gas lH2, H 2 0 ,  Con 
hydrocarbons) per year from cellulomic 
materials. At these gas generation ratOSm 
accumulations of between 60 and 240 liter. 
of gas in a 210-liter drum and preslure8. 
of 30-140 kPa 15-20 psi) above amspheric 
pressure lat STP) are conceivable in 20 
years. HOVBVer, the actual quantitie? Of 
gas produced in the waste containers will 
be influenced land probably reduced) bY 
such factor6.a~ the actual amount of energy 
deposited in the waste material by the 
alpha particle and the components Of th. 
waste matrix (various combinations of the 
materials considered above). Experimental 
studies are necessary to determine the 
effects of these factors and establish de- 
sign parameters to minimize these effect. 
as practical. 

tightly sealed or are deliberately vented 
to prevent possible pressurization, i t  Will 
be necessary to determine the extent of the 
problem create2 by the possible accumula- 
tion of flammable gases within the storage 
facility. For example, hydrogen, which 
results from radiolysis of polyethylenm, 
cellulosics, and perhaps sludges, has a 
lower explosive limit of 46 concentration 
in air. In addition, flannable hydrocarbon 
gases are expected from the radiolysis of 
organic material.. 

the potential for reduction of the contain- 
ment ability of the waste container. Thus, 
experimental studies are being designed to 
determine whether HC1 from polyvinyl chlor- 
ide and water from various waste material. 
are produced in sufficient quantities M 

result in an increased rate of corromion 
and eventual breaching of the containor. 
Other studies will ascertain whether tro 
or m r e  product.. Such as two gases, will 

. 

If the waste containers are not to be 

Corrosive proiucts of radiolysis haw 



. .  
co&ine and interact unfavorably to  c r e a t e  
a . .  toxic ,  corrosive,  or explosive mixture 
wi th in  the  container  or t h e  s torage  fac i -  

. l i t y  (for example, H2 and O2 from radioly- 
.in of H20). 

Little is known about the r a d i o l y t i c  
products or t h e  problems created by other, 
t y p e  of wastes, such a s  organic  solvents ,  
oil. .and greases,and l i q u i d  waste trea-nt 
sludges. The organics w i l l  undoubtedly .' 

yielfl flanmable gases ,  bu t  the ex ten t  of 
alpha degradation is  uncertain.  Motor o i ls  
subjected tp neutron and g,amma rad ia t ion  
am reported t o  y i e l d  49-127 liters, of gas/ 
.liter of o i l  a t  .. 106 J/kg (10' rad) ,' but  
vury l i t t l e  is known about t h e  proper t ies  
or exten t  of . .  r a d i o l y s i s  of o i l s  absorbed 
on s o l i d s  such a s  vermicul i te  or on cel lu-  
losic materials. 

The r a d i o l y s i s  of sludges is expected 
to be similar t o  t h a t  of water (which com- 
wises about 6 0 t  of t h e  s ludgel ,  the  major 
reac t ion  being the  production of hydrogen 
and oxygen gases. 
i?; expected to  determine the p o s s i b i l i t y  
of obtaining an explosive mixture as w e l i  
as the exten t  of the pressur iza t ion  prob- 
lem.  The inf luence upon reac t ion  rate of 
several f a c t o r s  about which l i t t l e  is known 
(fo5,example. the a l k a l i n e  pH of the slud- 
ges and *e e f f e c t  of dissolved salts and 
i o n s  on the  rate of gas production1 must be 
de-a+ned. The p o t e n t i a l l y  high gas y i e l d  
and t h e  r e l a t i v e  l a c k  of free space i n  the  
container  present  i g r e a t e r  p o t e n t i a l  f o r  
breaching of a container  w i t h  t h i s  w a s t e  

tm. . .  
One other  common.contaminant of un- 

The experimental program 

.. 

.. 
.certain behavior i s . n i t r i c  acid and/or n i -  
trate salts absorbed on combustibles. ' N i -  

t r ic acid causes the breakdown of cel lulo-  
mica and t h e  re lease  of flammable gases. 
In addktion, alpha p a r t i c l e s  induce the 

3 production of oxygen and n i t r a t e  ions .  
Futum experimental s t u d i e s  w i l l  i n d i c a t e  
whether e l iminat ion of n i t r i c  ac id  and ni-  
t ra te  salts w i l l  be necessary t o  remov&' 
any p o t e n t i a l  problem. 

. 2. Laboratory Experiments .  The experi- 
mntcll program to study r a d i o l y s i s  e f f e c t s  
concerns i t s e l f  b a s i c a l l y  with the follow- 
ing areas: 

a. The ratas of gas production under 
various condi t ions 

products and determination of t h e i r  
relative concentrations 

duc ts  on the  waste mater ia ls  and 
on t h e  waste containers.  

Small s t a i n l e s s - s t e e l  cy l inders  (300  m l l  
equipped w i t h  103.4-kPa (15 p s i )  gauges; 
needle valves,  and 1/4' swagelock connect- 
ors t o  simplify sampling of the  accumulated 
gases (see Fig. 2) have been loaded w i t h  
samples of several  mater ia l s  found i n  the  
t ransuranic  waste stream. The w a s t e  mate- 
rials preaent ly  under study include the  
following : 

b. The i d e n t i f i c a t i o n  of r a d i o l y s i s  * .. 
<*. 

C. The e f f e c t s  of t h e  rad io lys i s  pro- 

a. A cellulosics mixture cons is t ing  

' wipes, paper t i s s u e s ,  a t a b l e  
of equal weight percents of paper 

towel of embossed paper w i t h  a 
polyethylene backing (commonly 
known a s  "diaper paper") ,  cheese- 
c l o t h ,  and cot ton material from 
a laboratory smock 

. 

._  

V 

.. 
4 

2 

dig. Z .  Experimcntal container  
f o r  Radiolysis Samples. 
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anomaly. A duplicate sample, prepared to . 
check the possibility, showed 3.5 kPa pres- 
sure in the equivalent of 40 daya. The 
pressure increased at essentially the 1)- 
rate as did that in cylinder No. 1, requir- 
ing sampling at the time equivalent of 2.14 . 
years. The ten cylinders which have sham ' 

measurable pressure increases have barn 
identified in Table I. 

At the end of the sixlnonth exposure 
period, the solid and liquid eontenta Of 

the cylinders will be examined to identify 
any degradation products. When the degra- 
dation products have been determined and 
the components of the waste matrix identi- 
fied and analyzed, the probability of 0C- . 
currence and resultant consequences of ma- 
sibly detrimental interactions can be M- 

' 

certained. Although it is still too early 
in the experiment to attempt to interpret 
the data, the formation of gas from radio- 
lytic attack of several of the waste matri- 
ces appears to present a significant pmb- 
l e m  for the proper management of retrbV- 
able waste storage facilities. 
D. waste sorting Studiea 

1. Introduction. Waste characterira- 
tion studies are an important part of SOV- 

era1 of the waste management research and 
development programs at LASL. 
formation an wastes generated and sent to 
retrievable storage is required by both' . 
operational personnel and the research 
staff. waste management personnel at L M L  
have identified the need for a more detail- 
ed description of the wastes being receiv- 
ed in order to optimize waste packaging. 
handling techniques, and storage facility 
conditions. 
Transuranic Contaminated Waste Treament 
Development Facility ITDF) require infor 
mation concerning the actual amount of WIP 

bustibles in the waste and the level. of 
contamination of these materials. A break- 
down of combustibles into categoriea much 
as cellulosics. plastics (polyvinyl chlor- 
ide separately], and rubber is ala0 needed 
for design or selection of feed, 

Detailed in- 

The design and use of the new 

. .  

b. Hypalon drybox glove material 
E. Surgeons' gloves (isoprene) . 
d. Polyethylene bag. 
e. Tygon tubinq 
f. Neoprene drybox glows 
9. Lucite sheet plantic. . Other materials which will be added to 

the experiment include lead-loaded drybox 
gloves and chemical sludge from the liquid 
waste treatment plant. 

All of the samples have been cut into 
pieces, spread out in a drybox. and 52.5 g 
of each contaminated as uniformly as poa- 
sible with three different quantities of 
238Pu as the nitrate. 
62 mg, 31 mg, and 6.2 mg. The concentra- 
tions selected represent a range expected 
to be present on process-generated wastes 
going to interim storage. The alpha acti- 
vity factor was multiplied by 40 in each 
case by using 806 23BPu to simulate 20 
years of 239Pu exposure in six mntha. 

Data are being obtained by several 
techniques. Pressure buildup in the cylin- 
ders is being monitored, and gas samples 
are periodically withdrawn from cylinders 
showing rapid pressurization. The gas 
Samples will be analyzed using mass spec- 
trOI%Ietry. TO date, 23 tests have been 
atarted. The cylinder containing the cel- 
lulosics mixture witt the highest level of 
contamination (So. 11 was the first to 
register pressure, 3.5 kPa in the time 
equivalent of 40 days. In the time equi- 
valent of 2.63 years the pressure had in- 
creased to 110 kPa (full scale on the 
gauge). The gas mixture was sampled, re- 
ducing the pressure to 7 kPa, and the 
Sample was submitted to mass spectrographic 
analysis. 
has continued to increase at the same rate, 

the time equivalent of 4.7 years. The lack 
of pressure buildup in the container of . 
cellulosics contaminated with the middle 
strength solution (no pressurization at the 
time equivalent of 4.7 years) introduced 
the possibility that cylinder No. 1 was an 

L .. 

These quantities are 

The pressure in this cylinder 

.. . making a total of approximately 190 kPa in 

c 

.- . - ... _. . ~ .. u- .. . 



TULE I 

PmSSURES DEVELOPED IN-TEST CYLINDERS 

I . . .  

Cylinder NO. 

1 
5 

7 

8 
10 

11 
19 

20 
' 22 

. 23 
.. . 

Contanina$ion 
leve 1 

S 
M 

I 

n 
S 

S 

contents  
cellu1osics Mixtureb 
Bypalon (drybox 

glove material) 
Iaoprene (surgeons' 

glove material] 

Iaoprene 
Polyethylene (bag . 

material) 
Polyethy lene 
?+cite (polymerized 

methyl methacry- 
late =.sin) 

Lucite 
Cal lu los ics  

Mixture 
Ce l lu los i c s  

Mixture 

Strong (62 mg PW52.5 g matrix) 

Time to  P i r a t  
Readable Pressurec 

(Simulated Y r )  

, 0.11 

6.16 

3.87 

1.02 

Oi44  
0.24 
. .  

0.27 
0.98 

0.11 

0.11 

n = n idd le  (31 mg Pu/52.2 9 matriad - 

Rata of Pres-  
aura Increase 

(kea per  
(Simulated Y r )  

41.01 

0.56 

0.89 

3.31 

16.27. 
13;79 .~ . . 

. .  
. .  
.~ . .  

... . .  .' I . , :...'. 
12.84. : .' 

3 . 5 3 '  . 

40.44 

33.21 

, ... *' 

' %Kleenex, d iaper  paraer. co t ton  laboratom amck mater ia l ,  cheesecloth,  Kimipes.  
paper t a r e l a  

. ' P i a t  readable pressure - 3.5 kPa (0.5 psi1 

combustion. and offgaa cleaning equipment. 
' A.prograrn t o ' s o r t ,  i den t i fy ,  and 

&aay ac tua l  wastes produced a t  plutonium- 
h u d l i n g  f a c i l i t i e s  is serving as a means 
of obtaining quan t i t a t ive  information on 
v u &  charac te r iza t ion .  Such quan t i t a t ive  
data, combined v i t h  the q u a l i t a t i v e  infor- 
ration obtained from quest ionnaires  and -. 

personal interviews ( ident i fy ing  waste 
types, apec i f i c  proper t ies ,  chemicals, 
handling and stokaqe procedures). serve as 
input  e0 t he  research and development ex- 
perimental proqrams. Experiments t o  deter- 
mine the exten t  and products of r a d i o l y t i c  
degradation of wastes and problems of in- 
ternal corrosion Lrom chemicals i n  the  

waste requi re  iden t i f i ca t ion ,  of connmnly 
occurring components of t h e  vas t e  matrix. 
The information w i l l  a l s o  be used t o  deter-  
r a i ~  t h e  a b i l i t y  of any chemical component 
to  complex t h e  t ransuranic  contaminant and 
increase its mobil i ty  through t h e  environ- 
ment. 

A waste so r t ing  experiment h a s  been 
i n s t i t u t e d  a t  LASL. 
consists of introduct ion o€ waste mater ia l s  

w a s t e  t o  determine the a c t i v i t y  l e v e l ,  sep- 
a r a t i o n  of t he  assayed material i n t o  non- 
retrievable (e10 nCi/q. handled i n  a hood1 
or r e t r i evab le  ( > L O  nCi/g, handled i n  a 
glovebox) .streams, inspect ion and 

The so r t ing .  procedure 
. 

i n t o  a hood, dssay of small packages of 1 

. 
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waste types and to rate was- 
managenent practices. Wasto man- 
agement personnel may utilize 
such information to analyze their 
practices for increased efficien-. 
cy and decreased waste vo1wp.S; 
contamination levels, and msts. 
(Such a program of detailed w M t a  
characterization, undertaken by 
Rocky Plats in 1970,was reported 
to have resulted in a significant 
decrease in the volumes of opera- 
tional waste through implementa- 
tion of improved waste management 
practices. 
A distribution of activity per 
waste package as a function of 
origin. At LASL, MOIII waste is 
administratively designated A8 
being contaminated ljelow the 10 
nCi/g level, process-generated 
waste above 10 nCi/g. However. 
prior to *&e development at W L  
of the pancake counter for assay 
of transuranic yastes at the 10 
nCi/g level, there Was no practi- 
cal way to verify these a M u i -  
strative designations. The in- 
formation obtained from the sort- 
ing and assay of both the retriev- 
able and nonretrievable w ~ t a  
streams may be useful in deter- 
mining the impact of the 10 nCi/g 
level, now used to distinguk 
retrievable and nonretrievabla 
wastes, on the volumes of Was- 
generated. Analysis of the at- 
fects of changes in. this limit 
on the amounts of transuranic 
material going into the disposnl 
or storage environment and on 'th. 
costs of disposal versus storage 
will also be available. - 

. 

4 

identification of the matrix componentm, 
and removal f r m  the sorting line for dis- 
posal. Both PrOCesS-generated and roam 
wastes from the plutonium metal fabrica- 
tion building and process wastes from other 
Laboratory sites are being examined. These 
studies are providing the follcwing types, ' 
of infomation: 

a. An accurate breakdown of both roem 
and process-generated wastes into 
combustibles and nOnCOmbUStibleB. 
Materials within these groups are 
classified as cellulosics, plan- 
tics. rubber, glass, metals, and 
others. Qdantities of materiale 
in these different waste subgroup- 
ings will be used in risk analy- 
ses of retrievable storage facili- 
ties (in particular, the -nu 
of different cmbustibles preaent) 
and in determining the heat con- 
tent of materials to be incinera- 
ted in the waste treatment facili- 
ty. 
The average activity or contami- 
nation level of the different 
waste subgroups. These data will 
be useful in determining the magni- 
tude of the problem of radiolytic 
gas production in different W ~ S ~ . O  

matrices. especially for the mora 
highly contaminated materials 
found in process-generfted wastes. 
In addition, the distribution of 
activity among the various waste 
types serves to identify cat- ' 

gories which contain the majority 
of the contamination. This infor- 
mation will serve as a basis for 
waste sorting at the point of 
origin of the waste, thus possibly 
reducing retrievable waste vol- 
umes. which require more costly 
handling and storage. 
Identification of waste types and 
volumes as a function of origin. 
Data obtained are being used to 
identify sources of particular" 

b. 

C. 

- -  

d. 

2.  Retrievable Wastes. The Was6 
sorting experiment has been in pmgZaaS 
for six months. The composition of re- 
trievable wastes from routine plutonium- 
handling operations being studied at 

. .  
. .  

. _ I  
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Lea A l m o s  during the  quarter  l a  qiven I n  
Table 11. The volume percent is based on 
uncompacted waste packaged i n  115-liter 
m. The waste materials sor ted  averaged 
S l  u t t  noncombustibles. 49 ut0 combustibles. 
Th. p l a s t i c  t h a t  w a s  accumulated during t h e  
morting operat ion consis ted mainly of plas- 
tic bags from bag-out operations.  Less 
than 101 of the p l a s t i c  consis ted of items 
NCh as tubing, laboratory plastic-ware,  
and metallographic mounts. 
rags  and zheesecloth generated i n  t h e  pro- 
casslng area is small compared with the  
volume of p l a s t i c .  Most of t h e  c e l l u l o s i c  
uastes are incinerated f o r  recovery of t h e  
plutonium. This waste stream is small 
enough for one recovery inc inera tor ,  burn- 
lng'a maximum o f  25 liters (approxiuately 
2 kg) per  day, ,to handle eas i ly .  The re- 
s u l t i n g  leached ash heels, or process 
M l f d s ,  comprise less than 1 u t 0  of t h e  re- 
t r i e v a b l e  waste stream. The weight of rags 
that go d i r e c t l y  t o  r e t r i e v a b l e  s torage is 
Lees than 58 of t h e  t o t a l  c e l l u l o s i c  wastes 
generated. 
and g l a s s  wastes was q u i t e  low i n  t h e  ab- 
nonce of crushing and compaction. Poten- 
t i a l  vtilume reduction methods f o r  these 
uaste types include f l a t t e n i n g  metal  cans 
nmed to package and t ransport  materials, 
such sa ash and graphi te  ( r e s u l t i n g  i n  a 
volume reduction f a c t o r  of approximately 
five). and crushing g lass .conta iners  used 
to t r a n s f e r  l i q u i d s  ( requir ing a s o l u t i o n  
eb the s a f e t y  problem of sha t te red  glass). 

the plutoiium chemistry and metallurgy 
areas are col lec ted  i n  polyethylene bags 
in cardboard boxes placed i n s i d e  115- l i te r  
drums having flame-retardant l i d s .  when. 
a container  appears to be f u l l ,  t h e  bag is 
taped shut ,  t h e  box is remved from the  
dnm, and t h e  box l i d  is taped closed. 
¶'he closed boxes are checked f o r  "measur- 

..'able. q u a n t i t i e s  of plutonium i n  a neutron 
counter before release to  radioact ive w a s t e  
d isposal .  
p o t e n t i a l l y  contaminated material is not 

The volume of 

. .. 

The packing densi ty  of metal 

3. Room wastes. Room wastes from 

Since hand compaction of the  

p e d t t e d  a t  LASL. t h e  dens i ty  of mom 
wastes is generqlly q u i t e  low. Records o f .  
w i g h t s ,  source by area, and other descrip- 
t i v e  information were maintained on these 
boxes during t h e  quar te r .  lMaunts of waste 
generated and average d e n s i t i e s  O E  the ma- 
terial are l i s t e d  i n  Table 111. 

stream w i l l  be reduced s u b s t a n t i a l l y  when 

area is completed. Most items such as sur- 
geons' gloves and drybox gloves can then be 
issued d i r e c t l y  w i t h  a l l  packaging material 
remaining outs ide  t5e process area. For 
example, the uncompacted boxes and t i s s u e  
paper from one case of surgeons' gloves 
generate one box of rwm waste. Since the 
average rate of u s e  is 18-24 cases of gloves 
per  month, t h i s  waste stream could be re- 
duced 101 by unpackagin,g t h i s  one item out- 
s i d e  t h e  process area. 
t r a s h  could be eliminated by having o f f i c e s  
outs ide the  process area. Charts. computer , 

runs, and o ther  o f f i c e  wastes m a k e  up a t  
least 100 of the  present  room trash volume. 

4 .  Process Relationships.  I n i t i a l  
Invest igat ions t o , r e l a t e  amounts and types 
of wastes generated t o  s p e c i f i c  processes 
have begun. Ash leaching, ion exchange, 
and metal a l l o y  processing have been stU2- 
ied; t h e  composition of the r e t r i e v a b l e  
s o l i d  waste stream from t h e  ash leachinc 
process is  l i s t e d  i n  Table IV.  T h i s  pro- 
cess involves leaching o f f - s i t e  inc inera tor  
ash three  t i m e s  with n i t r i c  acid and cal- 
cium f luor ide .  The metal shipping contain- 
ers comprised most of t h e  metrl i n  t h i s  
waste stream. Most of the  g l a s s  resu l ted  
from a rout ine  change-our of t h e  d isso lver  
pots, an a c t i v i t y  which occurs infrequent- 
ly. A survey of an ash leaching operat ion 
handling LASL inc inera tor  ash .  which is 
generated i n  an adjacent  glovebox, would 
show almost no scrap metal waste, s i n c e  a l l  . 
Eeed would be del ivered i n  reusable con- - 
t a i n e r s .  Information obtained by t h i s  type 
of atudy, i n  combination w i t h  question- 
naire-interview data. w i l l  r e s u l t  i n  a 

.- 
Th. volume of the  room-generated waste 

, 
the present ly  approved LASL unpackaging ,*-. 

. . . > . . . .  

S t i l l  more r o o m  

' 

'r 
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TABLE I1 

COMPOSITION OF RETRIEVABLE WASTE STREW 

OCTOBER - DECEMBER 1973 

composition 
Matfridl Type Average Weight Percent Typical Volume Percent 
Metal 28 22 , 
Plastic 2s .- - 
Rubber 8 ---. - 10 
Cellulosics 12 26 
Glass 22 10 
Process Solids 1 - 

32 : 

TABLE I11 

GENERATION RATES AND DENSITIES OF ROOM WASTES 

OCTOBER - DECEMBER 1973 
October November December Average 

14.8 8.9 12.2 12;o 
Boxes Generated 218 128 180 175 

3 Volumo Ira I 
Weight (kgl 1 262 749 1 038 1 016' 
Density (kg/n31 85 I 4  85 85. 

'Equivalent to 5.3 lb/ft3 

TABLE N 

COMPOSITION OF RETRIEVABLE WASTE STREW 

P m  

ASH LEACHING OPERAT10118 

Material T y w  
Metal 

R u b b e r  
Cellulosia 

Process Solids 

PlMtiC 

Glass 

Comwsition, W t I  

23 . 
14 

I 
11 
14 
31 

11 
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rueful sumary of retrievable wastes being 
generated by various AEC contractors. 
information might then be used to mcdify' 
processes for waste minimization. 

5. Fussy and Activity Levels. 

Such 

a. Pancake Counter (Law-Enerqy 
&Say System). At Loo AlalUOS, 

th. plutonium fabrication and recovery 
areas operate under administrative control 
which designates process-generated wastes 
M retrievable and room-generated wastes 
M nonretrievable (unless recoverable or 
retrievable quantities of contamination ' 

ere detected by a neutron counter). 
OUIl aspects of the sorting studies have 
demonstrated that, with a few easily cor- . 
rected exceptions, this designation is 
generally an.adequate means of segregating 
retrievable and nonretrievable wastes. 

To establish relative activity levels 
of wastes rewved from typical glovebox 
operations, several items with known his- 
tories were studied. A glovebox glove. 
+ich had been cleaned by wiping thomuqh- 
ly, with wet cheesecloth. was assayed in the 
pancake counter. The measured activity of 
the package was over 1000 nCi/g. In a se- 
mnd study, several one-liter ice cream 
cartons full of dry chemicals were intro- 
duced into the bulk fusion operation. The 
chedcals were transferred to mixing jara. 
'a& the empty cartons transferred to the 
Marest bag-out station. Contact with 
plutdnium-contaminated surfaces occurred 
only when the containers were set on the 
glovebox floor and &en they were  handled 
by three or four glovebox gloves during 
the transfer operation. Nevertheless. 
u s a y  of the bag-out package showed a plu- 
tonium content of 700 nCi/g. This type of 
i tudy  confirms the administrative desig- 
nation that process-generated wastes are 
above the lO-nCi/g level. 

laan or area waste represents the 
least Contaminated waste stream in plutoni- 
ubh6ndling areas. Durinq the quarter, 
approximately 100 boxes of routinely Ten- 
.rated room waste were opened. sorted, and 

Vari- 

. .. 

...... . .  
~_._. .. -. . _I . . .... 

measured in the pancake counter. 
of'regular room waste was found to contain 
p01e than io nci/g. Although no box of 
rdgular. roqn-vaite assayed above the 10- 
rug level., a iiw items resulting from 
maintenance operations ' (such as valve chan- 
ges) were more highly contaminated. Opera- 
ting procedures have been changed to assure 
that such material in no longer placed into 
containers of room waste. 

No box 

b. Multi-Energy Garma Assay 

sorting system has been used to aid in 
evaluation of the newly developed box coun- 
ter, or Multi-Energy Gamma Assay SySteQ 
(KEGAS). .Pour boxes of waste from the plu- 
tonim processing facility were first as- 
sayed in the MEGAS (results in Table VI. 
They were then sorted. repackaged into 
smaller packages, and assayed in the pan- 
cake counter. A comparison of the levels 
daterkned by the taro assay systems is 
given in Table VI. 
tween the two results obtained for Box 10 is 
due to the inherent limitation of the pan- 
cake counter to assay plutoniun contamina- 
tion in the presence of dense materials.. 
These materials, consisting of; metal items 
and wet cheesecloth, resulted from a miin- 
tenance job involving chanqing a cantami- 
nated valve. . The =aterials in Box 1 con- 
sisted of several types of waste from glove- 
box operations involved in processing scrap 
fram the analytical laboratories, salts 
frcm the electrorefining of plutonium metal, 
and NaP-K2S20, fusion of residues. 
31 ana 34 contained typical room waste with 
little or no contaminatior.. This round- 
robin assay program will continue in order 
to further determine the accuracy of the 
new MEGAS counter. 
E. Survey of Solid Transuranic Wastes 

ies, a waste survey questionnaire has been 
developed to provide information for the 
waste characterization orogram. A previous 
survey. which encompassed the major A X  
uaate-generation sites, provided general 

System (M.EGAS.1.. The waste 

The discrepancy be- 

Boxes 

& a supplement to waste sorting stud-  
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TABLE V 

ASSAY OF ROOM WASTES IN HEGAS COUNTER 

t 

Total, llCi& Box No. Mass, kp -!!!E 
10. 12.1 403. 11. 2 400. 

la 6.91 . 133. 88. 1 400. 

31b 5.82 0.14 0.02 <a. 
34b 8.14 0.04 0.01 q0.4 

I - 
I 

'Error -+ 308 

bereor i 501 

-.. - TABLB V I  

COMPARISON OF ASSAY RESULTS OF PANCAKE AND UEGAS COUNTEm 

NEGAS Counter, Pancake Counter,  
BOX No. nCi/s nCi/g 

10 2 400 80 
1 1 400 1 183 
31 
34 

information on the relative composition of 
the waste streams, on estimates of overall 
volumes produced, and on various aspects of 
the waste-handling pr~cedure.~ The need 
for more detailed information on the compo- 
sition of the wastes, to b@ used in both 
chemical characterization and physical in- 
teraction studies, has led to the develop- 
ment of a second survey questionnaire. The 
new questionnaire stresses the relationship 
between the process and the waste genera- 
ted. 'The information sought will be useful 
not only for present studies, but also for 
future attempts to reduce waste volumes 
through optimization of the processes pro- 
ducing the wastes. 

the questionnaire are presently under con- 
sideration. 
to be satisfactory is,the "personal inter 
view" with the operator. 
system has been tested with two operator. 

Three possible methods of employing 

One method which has proven 

The interview 

2 0.4 

0.4 Background . . .  

from the plutonium processing facility at  
LOS Alamos. The discussions, which requir- 
ed 1 to 1-1/2 hours, supplied m s t  of the 
answers desired in appreciable detail. 'Any 
information found to be lacking when the 
interview was summarized was obtained fm 
a short telephone inquiry.' 

presented in the introduction of the qFs- 
tionnaire permitted the testing of anoeher 
survey procedure. The modified question- 
naire was distributed to five plutonium 
processing operators to be answered and,=- 
turned with no interview being conducted. 
This procedure produced much less satisfae 
tory responses in a significantly longer 
time period lone to two weeks.) Obtaininp . 
the remaining information would requiG an 
interview eimilar to that discussed abve. 

The results of the distribution aySuli 
suggest the third possible method of Utili- 
sing the questionnaire, a cornbination.dim- . 
tribution-interview procedure. 

A minor modification in the wording 

13 
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questionnaire could be distributed to tho 
~ r s t o r s  involved about a week before a 
planned interview. This procedure would 
p . d t  time to obtain the answers to the 
pWStiOns, thus perhaps shortening the in-' 
tarvinr'time required. 
tha 'personal interview should minimize both 
th€i information omitted and the need for 
farthkr discussions. Evaluation of the 
three systems has begun, and a decision on 
the method of choice for use both at LASL 
aid it other AEC installatipns will be forth- 
coming. 
P. Temwrature Studies of "'Pu Wastes 

~lutoniui-238 self-heating was measur- 
ad for containers of contaminated wastes. 
The "wastes, packaged in small plastic bags, 
had been removed from larger containers of 
238Pu contaminated' materials in temporary 
stoiage at 'LASL. 
in &all containers, which were then clus- 
tered in an '-liter tin-plated can surroun- 
ded & vermiculite in a 115-liter drum. 
ThoemDcouples were positioned at several lo- 
cations, including the center of the' arrange- 
&& dt small containers .(see 6ig. '3). 

*& maximum temperatures attained by 
& dackage (thermocouple 1) are plotted 
against the grams of plutonium in the pack- 
age in' Pig. 4. The data obtained indicate 
that tempgratures above'8O"C mdy occur in 
containers of wastes contaminated with 
'238Pu being'placed into retrievable stor- 
e. Preliminary 'information suqgests that 
because of possible thermal'degradation ef- 
fe&s'on various components of the waste 
matrix (for example, polyvinyl chloride), 
&rage a€ nore than 20 g of 238Pu in one 
01 a few containers insulated by vermicu- 
lite may create special containment prob- 
lank in retrievable storage. 

At the same time. 

These packages were placed 

". : , 

' I  : ' 

. -1 . 

.. . . .  . .  

Pig. 3. Experimental Arranger.ent for 
Ueasuring self-Heating of 
*"PU wastes. 

. .  

. .  . 
: .. . 

. 
I . 

?igi 4. Uximum Temperatures Attained 
in * "Pu-Contaminated Wastes 
in a Storage Unit. 
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11. TRANSURRVIC-CONTAMINATED SOLID WASTE . 
TREATMENT DEVELOP.WNT FACILITY, ~ 4 1 3  
IJ. E. HERCEG. S. L. WLMBERT, H. E. 
NCLAIN, C. J. UMBARGER) 

A- Incinerator Selection 
The Task Force organized in the . first quarter of FY74 to assemble avail- 

able data on the various types of incinera- 
tors used or being considered for the pro- 
cessing of transuranic-contaminated wastes 
and to review the choice of incinerator . .  

. .  

. :  type as the candidate process for the Trans- 
uranic-Contaminated Solid Waste Treatment 
Development Facility (TDF) completed its 
assignment. The information from this ef- 
fort is presently being edited into a docu- 
ment which will be of use by others consid- 
ering incineration as a waste treatment pro- 
cess. 

in narrowing the choice of incinerator 
types available for the TDF. Most incin- 
erators were eliminated because of moving 
internal parts, sealing problems, or sps- 
cia1 design features which make equipment 
scale-up rather difficult. 
ing candidates included the British Wind- 
scale design stilizing a low temperature 
tubular conbustion clramber and the standard 
dual chamber controlled-air type incinera- 
tor. The Windscale unit was ruled out be- 
cause of the inherent difficulty of scaling 
up to a larger, practical size and the un- 
certainties of corrosion problem. As a 
result, the controlled-air incinerator was 
reconfirmed as the candidate process for 
the TDF on the basis of greater operational 

, . flexibility, ease of combustion rate con- 
trol, minimum particulate emission due to 

, low turbulence in the prinary combustion 
chanber, combustion efficiency, and avail- 
ability of commercial equipment. 

Data gathered for this study resulted 

The two remain- 

B. Design Capacity 
Based upon a detailed evaluation, 

the design feed rate for the candidate pro- 
cess was reduced from 90 kg/hr to 45 kghr. 
This reduced rate is appropriate for ma- 
sonable facility scale-up from this rat.,. 

- 
anticipated practical waste processing re- 
quirements, and.required operational costs. 
C. xir Cleaning Design 

is to explore new developments in air clean- 
ing technology, it was felt that the initial 
installation of a potentially inadequate 
developmental air cleaning system with aut- 
ficient operational latitude would be detri- 
mental to the incinerator evaluation and 
study. Therefore, the initial air clean- 
ing train design will rely on the proven 
techniques of dry cyclones and venturi 
scrubbers following spray cooling of the 
hot flue gas and finally, HEPA filters. 
Data has been obtained which indicates that 
the mean particle size in the flue gas from 
a controlled-air incinerator burning paper 
should be on the order of 0.9 
total particulate loading of less than 0.2 g 
per standard cubic meter (0.1 grain per 

6 scf L 
An optimized air cieaning train for 

the incinerator will be developed as part 
of the experimental program once the in- 
cineration process is understood and amis- 
sions from the incinerator estai+shd. 
0. Exaerimental Plan 

Although a stated purpose of the TD? 

vm with a 

A preliminary experimental plan was 
prepared as a guide for process instruman- 
tation design. Operational parameters to 
be nunitored in the incinerator operation 
will include: 

1. 

1.  

3. 

4.  

5. 

Composition of feed material, ' 

gross heating value, and moisturn 
content 
Flow rates, pressures, and tem- 
peratures of internal incinerator 
gases 
Composition of incinerator flim 
gas as detemined.by analyses ' 

for CO1, 01, co, Hci, nox .nd 
unburned hydrocarbon# 
Particulate loading, particle-' 
size distribution, and chemical 
cornposition of the particulatm 
entrained in the flue g u  
Chemical composition, v p l i ,  

15 



6. 

' 7.  

8 .  

and dens i ty  o f  ash and t h e  re- 
l a t i o n s h i p  t o  i n i t i a l  waste ~ 1 -  
ume and dens i ty  
Efficiency of a i r  cleaning'ccm- 
pOImnts as measured by chemical 
and p a r t i c u l a t e  analyses of f l u e  
games a t  each s t a g e  of t h e  a i r  
cleaning t r a i n  . 
Dis t r ibu t ion  of rad ioac t iv i ty  i n  
the process components when t rans-  
Ursnic-contaminated wastes are 
burned 
Presence i n  the ash and o ther  ef-  
f l u e n t s  of elements character is-  
tic of mater ia l s  of t h e  process 
vessel construct ion as an indi-  
ca t ion  of excessive corrosion 
rates. 

Other measurements of t h e  opeeating pro- 
cess w i l l  be made a s  w i l l  be determined by 
i d e n t i f i e d  needs and f e a s i b i l i t y .  
E. F a c i l i t y  Desisn 

The design criteria f o r  t h e  TDF were 
reviewed and updated to take i n t o  consid- 
e r a t i o n  t h e  changes r e s u l t i n g  from the 4 S  

k g h r  design feed r a t e  and eo assure,  based 
apon curren t ly  ava i lab le  information, pro- 
per s i z i n g  of the  f a c i l i t y  to  accommodate 
t h e  uni t .opera t ions  proposed for the  TDF. 
Th0 f i n a l  design Criteria were issued by 

llOYember 30, 1973. . A t  this t i m e  f a c i l i t y  
design w a s  ready to be turned over t o  an 
outaide a r c h i t e c t  and engineering f i rm for 
T i t l e  I and T i t l e  I1 engineering pending 
release of funds. 

. In i t ia l  funds for the T i t l e  I design 
-re released December 26. 1973, with th@ 
s t i p u l a t i o n  t h a t  the  f a c i l i t y  design be 
reviewed to assure t h a t  maximum research 
and development f l e x i b i l i t y  be incorpo- 
ra ted  i n t o  the  design of t h e  TDF. 

~ i e w  was i n i t i a t e d  by LASL a t  t h e  end of 
December 1973. 

a n i l y s i s  Report (PSAR) f o r  the TDP was  i n i -  
t i a t e d ' i n  Decaerber. 

LASL aS r e p o r t  number ENG-9-Rp-65, dated 

T h i s  ?e- 

Preparation of the  Preliminary Safety 

F. Process Enqineerinq . .  
. The uni t 'opera t ions  for t h e  candidate 

process were r e v i i i e d  i n  d e t a i l '  t o  assure  
that adequate space requirements, neces: 
aary u t i l i t i e s ,  and proper mater ia l  f l o v  
-rough the TDF were provided i n  the de- 

sign. Conveyance of waste materials to the  
h a a d e n d  of t h e  sor5ing l i n e  was s implif ied 
by el iminat ing t h e  need for drum conveyors 
and s u b s t i t u t i n g  a battery-pwered Cork- 
l i f t .  

8.cauae o f  t h e  uncer ta in t ies  i n  adapt- 
ing combercially ava i lab le  shredders t o  
assure  the contqirment required for plu- 
tonium handl ingand t o  reduce maintenance 
problems i n  a plutonium-contamhated en- 
vironment. a decision was made to purchase 
a shredder and associated materials hand- 
l i n g  equipment t o  experinental ly  reso lve  
these  design problem prior t o  completion 
of the TDP. Specif icat ions for t h i s  equip- 
ment are 'being prepared. Additionally,. 
s u i t a b l e  space is being sought a t  LASL t o  . 
permit such experimentation with nonradio- 
active wastes. Tentative space for t h i s  . 
work has been i d e n t i f i e d  i n  t h e  basement 
of the  e x i s t i n g  Occupational Health Labora- 
toy IOHL). 
G. ' Assay and Acccuntabili ty 

plutonium assay has  continued t o  progress. 
A pancake configuration s c i n t i l l a t i o n  de- 
tector (a modified F I D E R  system using a 
127--mm-d1am x 3.18-ma-thick N a I l T l )  crys- 
t a l ) ,  which has been i n  operat ion f o r  more 
than three  months. has demonstrated excep- 
t i o n a l  r e l i a b i l i t y  i n  monitoring sorted, 
low-density wastes. Using only a 10-Sec 
counting period, this system can measure 
239Pu v i a  the L series x rays (13-20 keV) 
of its uranium daughter a t  concentrations 
of 1 nCi/g a t  the 30 l e v e l  above background. 
h r i c i u m - 2 4 1  is also decermined by L t s  
60-keV gama ray and is summed with t h e  
Z39pu eontent  t o  obtain a total  a c t i v i t y  ' 

per gram measurement. 
The other  f a c e t  of the  instrumental  

& v e l a p e n t  e f f o r t  Is the  development of 

.- . 
. .  . .. 

. The developcent of instrumentation for 

- 

- 
. .  .. . ... 



instrumentation for the assay of plutoni- 
um L x-ray emission of uranium and the 
higher energy g m a  rays from plutonium 
and other transuranic elements. Known as 
the Multi-Energy Gamma Assay syrtem (MEGASI. 
it is presently arranged for measuring the 

3 3 . plutonium content of 0.06-m ( 2  ft I card- 
. .  board waste boxes below the 10-nCi/g level. 

0 

The larger diameter and thickness Of the 

(T11) gives the system a wide dynamic range, 
permitting the counting of the lorenergy 
L x ray at low plutonium concentrations and 
the higher energy g a m a  rays for larger 
quantities of plutonium or other transuranic 
elements. 

MEGAS systers are discussed in Section I. 
D. 

The MEW has a mechanical apparatus 

. . detector (127-m-3iam x 51-mn-thick N s I  
- 1  

Actual perfonnance.of the pancake and 

for box rotation and translocation so that 
all portions of the container can be scan- 
ned by the detector. Integral with the 
MEGAS i s  a weighing device using a strain 
gauge which will determine the mass of each 
package while being scanned for transuranic 
raterial content. A minicomputer interface 
is under construction for automation of 
the .MEGAS transuranic waste monitor. Study 
efforts are now underway to adapt the demon- 
strated detection techniques as a practical 
operational waste management tool. 

111. EVALUATIOS OF PLUTONIUM-CONTAMINATED 
RADIOACTIVE WASTE DISPOSAL AREAS W I T H  
RESPECT TO THEIR POTENTIAL HAZARD 
AND EVZNT'JAL DISPOSITION, A414 (D. E. 
MCCURDY, M. L. WHEELER, H. D. MCFAY, 
R. K. MHRDINC. J. A. MOHREACHBR) 

For several decades, transuranic-con- 
taminated solid wastes have been placed in 
shallow burial grounds at several of the 
AEC contractor facilities. Concern over 

ment of release of the long-lived trene- 
uranic elements stored within these aream 
has stimulated studies at U S L  to define, 

A. Introduction 

. -  

. 
' the potential consequences to the environ- 

the potential impact of past waste manage- 
ment burial practices and the risk the ex- 
isting sites pose to future population.. 
The primary objective of this study im to 
determine the potential detriment that t h  
solid waste disgosal areas. as they exist 
in their present condition, present to the 
enviromnt and to the public. In deter- 
mining this detziment. the time period Of 
concern is that required for the radioactiw 
materials to decay to some innocuous level. 
For the transuranic elements this time Wri- 
od may extend over many hundreds of thou- 
sands of years. 

is to break up this overall time frSm in-. 
to three periods. 
of concern would be that time during which 
the Atomic Energy Commission can be expect- 
ed to maintain supervision over the w a s t e  . 
diswsal areas. A speculative guess as to 
the length of this short-term period would 
be approximtely 100-200 years into the 
future. During this period; the AEC would 
provide, through administrative action, 
security measures, waste management prSC- . 
tices, geologic surveys, and monitoring 
programs, a reasonable assurance that no 
significant amunt of radioactive material 
would migrate to any point outsids the 
boundary of a particular site. 

The second time period.is that during 
which the sites will be under lessened ad- 
ministrative control due to the cloaing of 
the sites, or the possible return of the ' 

areas to public use. 
the evaluation of the adequacy of the sitem 
for this long-term storage is on the order 
of 5 000 years, based on information which 
can be utilized to describe previous cli- 
matic changes within a given area of th. 
country and to anticipate future variationr. 
The variables of human and animal poeula- 
tion distributions and land use changer 
during this period cannot be safely p n -  
dieted. 

the 5 000 year period. 

One approach to evaluating the problem 

The first time period 

The time frame far 

The third time pericd extends beyond . 
Only highly 

c- 



sganrlative.assertions can be made about 
any .of the factors influencing the long- 
tarn adequacy of the burial sites during 
ws period.. 

Within these various time frames, the 
avaluation of the suitability of the sirea 
u safe and efficient means of removing 
hzardous,materials from the immediate en- 
vironwnt of m n  is a very complex problem,,, 
mploying the efforts and interaction of 
m a y  scientific and technological 'discip- 
linea.. One technique whjch has been uti- 
lized to evaluate pimilar '$roblams in the 
nuclear industry is the concept of risk 
mal&. 

tion of the impact that the solid waste dis- 
posal areas pose to man,involves defining 
the potential mechanisms by which the mate- 
rial can be released. quantifying the trans- 
port of the material throuqh the ecological 
sGt& to man, and estimating the radia- 
t& do.se incurred by man as well as the 
ahropriate consequences of such exposures. 
Due to the variety of waste management prac- 
tices kilized over the past years for the 
&rial of the waste and the differences in 
the.hydrogeologica1 characteristics of the 
burial sites throughout the country, the 
sites m y  have several potential modes of 
release of radioactive material to map's 
immediate environs. Each potential release 
mechanism would nornally be evaluated in 
term of its probability of occurrence 
through an event-tree analysis and the con- 
sequence of such releases estimated. In 
the final analysis,' howsber, the many un- 
certainties associated with the understand- 
ing of various dis?osal practices and en- 
vimnmental transport mschanisms will re- 
ault in risk estimates with inherent un- 
mrtainties. Even with these uncertaintles 
this type of approach is considered to be 
th. most applicable to the problem. 

This report describes some of the con- 
cepts and methodologies to be utilized in 
the evaluation of the potential impact 
of the waste burial areas as well as some 

Risk analysis, applied to the cvalua- 

. .  
e -  .. 

. .  

' 

. .. 
of tha paramtern involved in the abiotic 

and the radiation dose assessments. 
'and biotic transmission of .radioactivity 

S.. Risk Analysis Methodology 

this risk analysis are: 
. The basic steps to be carried out in 

(1) .Define the scope of the system 
under consideration 

(1) State the hazardfs) to be con- 
sidered . 

(31 Identify the causal events (those 
which ultimately produce the con- 
sequence) 

(41 Formulate a model relating the 
causal events to the hazardto) 

(51 Compute the risk using probabili- 
ty functions associated with the 
causal events. 

. .  .. 
:. .' 

1. System. The system initially 
under consideration comprises tke buried 
lorlevel solid waste at LASL, Area G, 
together with a geographic area surrounding 
the site, otherwise known as Mesita del 
Buey. Since the concern is with. the .poten- 
tial release of radioactive material. from 
the site, its movement through the surround- 
ing area, and its ultimate effect on man. 
the consequences of many nechanical and bio- 
logical phenomena must be examined. These 
processes are discussed in Section D and E 
in connection with abiotic and biotic trans- 
port of radioactive material through the 
environment. 
eral properties of the processes are con- 
sidered. 

1. Hazards. The hazard under con- 
sidekition is the potentiai Zctriment that 
may result if radioactivity is released 
t r m  the waste burial environment. The ul- 
timate hazard would be the incurrence of a 
significant radiation dose by an individual 
or by a population group exposed to the re- 
leased transuranic wastes.. There would also . 
be the subtle economic consequences or det- 
riments associated with the rehabilitation 
of an area, which is directly related to 
the total risk involved in the disposal of 
the transuranic-contaminated wastes from 

In this section only the gen- 

' 

.I 

* 
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0 the burial area. 
3. Causal Events. Risk analysia is 

concerned with both hazard and probability 
of occurrence. As a result, many highly 
unlikely situations which could cause a 
release of radioactive material from the 
burial area must be considered becauae of 
the magnitude of the accompanying hazard. 

which may cause a releaae. 
Besides the probability of occurrence. 

the probability distribution must be relat- 
ed to each cause. This distribution de.- 
cribes the - of radioactive material 
released. The two factors which deter- 
mine the amount of material released are 
the amunt of caterial in the containment 
area and the severity or intenaity of the 
cause. 

Accountability and inventory records 
make possible a fairly accurate estimate Of 
the m u n t  of material buried at Area G 
(see Section GI. For the catastrophic e- 

.vents in Table VI1 an exanination of his- 
torical records is in progress so that in- 
tensity histo.grans can be constructed and 
probabilities of occurrence estimated. 
Meteorological records will be used in a 
similar way. Theoretical considerations 
an6 experimental laboratory techniques are 
being used to associate intensities and 
amunts released. 

. 
. .  
I Table VI1 is.a list of s m e  possible events 

. .  

.. 
4 .  Model. The purpose of the mob1 

is to facilitate the calculation of the dome 
to man from a release in order that +h.- 

risk analysis might be performed. 
partmental diagram in Pig. 5 depict. the 
pathways for potential movement of radioac- 
tive material to man. The figure illlu- . 
trates that the proceas of the movement of 
the material from the disposal site and i tm 

potential contact with man would have to 
occur in four basic step.: 

The corn- 

( 1 1  Material is released from the 

( 2 )  Material is.mowd and distributed 
containment area. 

over the area by predominantly 
mechanical (abiotic) processeB. 

environment in predominantly 
biological (biotic) node.. 

( 3 )  Material interacts with thm 

( 4 )  Material reaches man. 
PigUre 6 in Section E presents the model 
in greater detail. 
cess is separated into biotic and abiotic 
classes so that the particular type. of 
mechanisms involved and the consequences 
of these mechanisms can be better studied. 
For the most part the abiotic system ac- 
count for the wide distribution of the sa- 
dioactive material over the area. yhereu 
the biotic system usually have a local 
influence. The classifications of abiotic 

The transport pro- 

. 
. .  

1 

Lightning 
Tornadoaa 

Strong Winds 
Earthquake. 

Landslides 
Volcanic Action 

Soil MlgratiOll 

DUSt Devils 

Eroaion 

TABLE VI1 

SOME RELEASE CAUSES 

Ploodinq 
Meteorite Impact 
Aircraft Impact 
Spontaneous CombuStiOn 
Containment Leak. 

Opera tiona 1 Accidantm 
--Level Intentional 

Arson and Sabotaqe . 
Future Excavation 

and Spills 

ReleaSBS 
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Movement Within &lease of Movement Within . Waterial 
. .. . .. . 

Pig. S. compirtmental Diagram ofa'plow of 
Contaminated Material t o  Man. . .  

systems are given i n  Table vI11. 

rable V I 1  can be thought of as discharging 
material i n t o  O M  or nure of the abiotic 
tZMSpOrt systems i n  Table V I I I .  A discus- 
sion o f  t h e  proper t ies  of these systems 
appears i n  Sect ion D. 

components given i n  Table I X .  A descrip- 
t ion  of the  components, t h e i r  i n t e r a c t i o n  
u i t h  each o ther ,  and t h e i r  i n t e r a c t i o n  with 
ehe abiotic systems is given i n  Section E. 

In general. t h e  release causes i n  

The b i o t i c  systems a r e  formed from t h e  

An examination of the  geographic area under 
coNidera t ion '  w i l l  d i c t a t e  which components 

of 
t h e  area to  form the  local b i o t i c  s y s t e m .  

Tie 'wvement of r a d i o a c t i v i t y  between 
a11 a b i o t i c  and biotic systems is represen- 
ted by t h e  arrows ' in  Pig. 5 .  Although the 
colllplexity of t h e  total  system d e t a i l e d  i n  
Fig. 6 ,  Section E, is hidden i n  Pig. 5, 
it still m u s t  be d e a l t  w i t h .  However .  each 
abiotic system and each biotic system can 
b. handled ind iv idua l ly  i n  its r e l a t i o n s h i p  
to the other  syst.ems. once they are a l l  

.are put ' toge ther  i n  the d i f f e r e n t  p a r t s  

.. . .. - 
TABLE V I I I  

ABIOTIC TRANSPORT SYSTEMS 

Atmospheric System 
Ground Surface System 

B e l o w  Ground System 
Surface Water System 
Groundwater System 

l d e n t i f  ied.  

following is a mathematical Eomu_lation of 
t h e  cornpartrental model ou t l ined  i n  Pig. 5.  

The formulation is  f o r  a release due t o  a 
single cause. I t  is assumed t h a t  the re- 
lease has occurred, or begun, and t h a t  :he 
t i m e  following the  release is p a r t i t i o n e d  
in to  time i n t e r v a l s  (periods) indexed by 
t = 0.1.1,. ... T. The length o f  t h e  in te r -  
v a l s  is n o t  spec i f ied ,  nor are they requir-  
ed to be of equal length.  The a b i o t i c  sys- 
t e m s  are indexed on j - l,Z,..., J,  and the  
b i o t i c  systems a r e  indexed on k = 1.2, .... 
K. The unknown var iab les  t o  be determined 
are: 

5. Uathemdtical Formulation. The ' 

- Amount of mater ial  i n  a b i o t i c  
system j a t  t h e  beginsing of 
time period t, 

zkt = Amount of material i n  b i o t i c  
system k a t  the  beginning O E  

time period t. 

to man during time period t. 

YJ t 

xt Amount of mater ia l  introduced 

TABLE I X  

WHPONENTS OF BIOTIC SYSTEMS 

Terrestrial Plants  
Terrestrial Animals 

sui1 
Aquatic P lan ts  
Aquatic Anima l s  

water 

. .  . .. . 

ao 
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and . - ak - b, - 0 a l l  j , k  for 'jk vk j  
t - 0 .  (9 

For subsequent t i m e  periods ,the f01- 
lowing r e l a t i q n s h i p s  hold: The mount  of 
mater ial  i n  a b i o t i c  system j a t  p e r k  t : 
is the amount i n  it a t  period t-1, plum 
t h e  mount  t ransfer red  t o  it from other 
abiotic and biotic SySteIns, l esa  the a- 
mount t r a n s f e r r e d  to  o ther  a b i o t i c  and bi- 
otic systems and man. Hence. 

.. . 

.- . . .  

The known funct ions and var iab les  am: 
Pt - Amount of mater ia l  re leased durinp 

c j t (P t )  = Amount of mater ia l  en te r ing  
tine period t, 

system j due  t o  the  re leased  a- 
mount pt during t i m e  period t, 

h . . - ( y .  I = Amount of mater ia l  m o r  
i n g  f r o m  a b i o t i c  system j to abi- 
ot ic  system j- during t i m e  period 
t r  

u ~ ~ ( Y ~ , ~ - ~ , ~ ~ , ~ - ~ )  = Amount of materi- 
a l  moving f r o r  a b i o t i c  s y m t n  j 
t o  b i o t i c  system k during ti- 
period t, 

~ ~ ~ ( z ~ , ~ - ~ )  - m u n t  of material mov- 
ing from b i o t i c  system k t o  abi- 
o t i c  system j during t ime  period 
t, 

'k('k.t-1 1 = AmOunt of material intro-  
duced t o  man from b i o t i c  system k 
during t i m e  period t. 

bj(Yj,t-ll = Amount of mater ia l  i n t r e  
duced to man from a b i c t i c  system 
j. n o t  a f f e c t e d  by any b i o t i c  , 

system, during t i m e  period t. (2) 
For the purpose of t h i s  der iva t ion  it 

33 3 . t -1  

i s  assumed t h a t  an a r t i f i c i a l  biotic ~ y a -  
t e m  e x i s t s  t o  ' co l lec t"  the mater ia l  de- 
pleted by rad ioac t ive  decay. A l s o ,  it is 
assumed t h a t  a l l  r i g r a t i o n s ,  degradations,  
etc., a t t r i b u t e 2  to any time i n t e r v a l  o r  
cur  instantaneously.  The funct ions are 
constructed by exanination of t h e  par t i -  
c u l a r  processes involved and t h e  d i s t r i -  
bution of the mater ia l  within t h e  systemin. 
taking i n t o  account the  n a t u r a l  degenera- 
t i o n  of t h e  material. The basis for ttm 
construct ion of t h e s e  funct ions i m  given 
i n  Sect ions D, E, and P. The re la t ion-  
ships t h a t  must be s a t i s f i e d  f o l l a .  

I t  is  assumed t h a t  a t  period t - 0 
t h e  r e l e a s e  to the a b i o t i c  systems begins, 
w i t h  no i n i t i a l  contamination of t h e  abi- 
otic or b i o t i c  systems or man. Therefore, 

Y jrJ - c jo (Po) a11 3. 
'k0 - a l l  k,  

xo - 0  , 

- b j ( Y j , t - l  1 (4) 

a11 j. 
t - 1,2,....T. 

Using s i m i l a r  reasoning, L%R (MOunt of ma- 
terial  i n  b i o t i c  system k is  given by 

+c  ujk'Yj, ' t-1. 'k, t-1) - 
'kt - 'k,t-1 

- Cvkj( 'k, t- l l  - %('k,t-l) (5) 
. .  j 

a l l  k, 
t - 1,2,....T. 

Final ly .  the amount of mater ia l  reaching 
man is 

't = F a k " k , t - 1 '  * ' F j ( y j , t - l a  

t = l.Z,...,T. 
For any p a r t i c u l a r  set of source tern 

values PO, Q1, ..., Qtml the:hazard to man 
associated with t i m e  period t is defined 
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.. 
by the hazard function Ht(xt). Thia fun- 
t h n  associatea an intake (or dose) quan-' 
t.itY.x with a specific detriment or haz- 
.rd to man, for example, a SO-year doae 
m t m e n t .  The total haZard.after 4 
periods is 

. <  nmo, o,..:.. ot-l 1 ~ 

Zn general, hovever, the aource terms 
9, should be considered as random variables 
With probability density functions gtlOt.). 
In View of ttiis, the hazard, H a ,  associated 
w i t h  the release is Sefined-as the expect- 
ed Value of H with respect to gt. -That is 

*are the xt's depend upon the values of 

. .Recalling that the preceding formu- 
tb. Ot'S. 

lation is, for a release due to a single 
cause, the risk associated with the total 
aystaa. is now formed. 
the hazard associated with cause c and pc 
enote the probability of its occurrence, 
the risk is defined as - , 

Letting H E  denote 

.. 
1 

Total Riak = & pc . ' (81 
E . .  

; 
6. Illustrative Calculations for a 

Sample Rlsk Analysis of a Single 
Cauaal Event. Suppose that the 

riak asaociated with the occurrence o€ a 
ainqle dust devil three months before the 
harvest season for a particular field is 
& 'de calculated. 

Asame that the probability of the 
duat devil occurrence is. approximately, 
p I 0.15 and that the expected amount of 
material, 0 ,  that cuuld be released to the 
atmosphere is 40 uCi. 

Supposing that 10% of the released 
@mount, 9 ,  is deposited on a field, and 

. .  
that the fraction of thia mount remaining 
aftar 90 days la e-a90, then the amount on 
tha field at the harvest time is .. 

7 .  -. . .  
-Ago. s - (0.109) e 

If the procesaing.of the harvest .removes 
608 of the material, then the amount; 'a, 
which reaches man is 

a - (0.40). (O.lOQ) e -a90 , 

a - 9.9 x i0-5~ uci. . 

. 
&'for . l / A  = 15 days - 

Defining the hazard as the total dose to 
nan,.the expected hazard, H * .  ovcr all 
possible values of releaaed amount P is 

, 

H* - (9.9 x 10-~)(40) tci - : 

. .  
- .  . - 4.0 x IO-' rem. 

Finally, the associated risk in uCi to man 
for the hypothetical dust devil example is 
given by 

R i s k  Kg p ' - i i . 0  x lom3 rem) - t 0 . i ~ ) .  .. . 
6.0 x 10-4 rem. .. 

c. Hydroqeoloqic Environment of Waste 
. ~ i s ~ s a l  A:eas at L O S ' X L ~ ~ I ~ S -  

Solid waste disposal areas at Loa 
~ l a u ~ s  are located on a, series of finger- 
like mesas, extending southeastward €rom 
the main mass of the Jemez Mountains. 
These mesas were formed by the erosion of 
deep, narrow canyons in a series of ash- 
flma and ashfalls of rhyolite tuff. The ' 

mesas vary from a few hundred meters to 
over a kilometer' in width. The separating 
canyona are 30-60 m deep near' the disposal 
areas. 

ness, but tend to average about LO m. The 
various geologic units containing the tuff 
have a total thickness of over 300 m and 
overlie a iedimentary formation contain- 
inq the regional groundwater .aqiIifer. The I 

tuff is unsaturated throughout its entire 
thickness. except beneath the canyon but- 
toma. In these areas, intermittent ephe- 
r r a l  stream have produced 10Cdlized 

The ihividual flova vary in thick- 

. 
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mathematical structure of the risk analp 
sis previously described. In some instancea ' 

these descriptions will be relatively a i r  
ple, taking the form of a single equatiom. 
In others, a complex modeling approach may . 
be required to adequately describe the pre' 

. 

. ceas . 
For analytical convenience, the &i- 

otic transfer processes have been divided 
into several categories, as listed in Table 
VIII. Those mechanisms operating on or b e  
low the surface of the ground can be gener- 
ally described as hydrogeologic in nature. 
Listed in Table X are the hydrogeologic pro- 
cesses currently under consideration. 

. .  

. 
I 

. .  

.. 
. 

saturated alluvium. The zone of satura- 
tion extends a few meters into the under- 
lying tuff. Various investigations have 
indicated that there is no discernible re- 
charge to the regional groundwater supply 

.by water from these perched water tables. 7.8 

As indicated, the regional groundwater 

The tuff is quite porous, aver: 
table is over 300 m below the surface of 
the mesas. 
aging about 409 void space, with a speci- 
fic gravity of about 1.5. 
high porosity, the tuff is relatively im- 
permeable when saturated, being m r e  com- 
parable to clay than to sand in that re- 

In spite of the 

gard. 9 

The tuff is jointed at irregular in- 
tervals by fractures apparently related to 
the cooling of the ash deposits. These 
fractures extend through individual f l w  
units and in so.= areas stand open as much 
as 100 m.. Considerable attention has been 
given to the inyet of these fractures on 
the migration of moisture from the surfacea 
of the mesas to the adjacent canyons or to 
the resional water table. As yet, no firm 
conclusions have been reached. 

quite dry. with an annual average precipi- 
tation of about 460 m. The evaporation 
rate is typical of a high desert area and, 
as evidenced by the absence of perennial 
strehms, is equal to or greater than the 
average precipitation. However, consider- 
able surface runoff is associated with the 
melting of winter snow accumulation and 
with high intensity summer storms. These 
periods of high moisture availability pro- 
vide the principal source of moisture for 
infiltration into the soil and underlying 
tuff. 
D. Abiotic Transfer Processes 

Within the hydrogeologic environment 
of Lo9 Alamos. contamination can be trans- 
ferred from the disposal area to the bio- 
sphere by a variety of mechanisms, both 
biotic and abiotic. Where possible, each 
of these mechanisms will be quantified and 
described in a form compatible with the '  

The present climate of Los A l m s  is 

. .  

, - 
TABLE X 

POSSIBLE MECHANISMS FOR HYDROGEOLOCIC 

TRANSPORT OF COXT-INANTS OUT OF DISPOSAL 

ARBAB 

1. Migration through soil water by self- 
diffumion 

2. .Leaching. transport. and redeposition 

3. Earth movements resulting from OeiS- 
by migrating soil water I .  

mic activity 0; majok impact by,fall- 
ing objects (meteois, airplanes, e-.) 

wcter, resulting in surface transport, 
of contamlnsnta 

4. Erosion of filled areas by wind or 

1. Migration bv Self-Diffusion. 
Transuranics are present in waste material 
either as solid material or as contaminanta 
in liquids or solids, and not as volatiles. 
Thus, self-diffusion will only occur d w  ta 
migration of molecular size particlu 
through soil solutions. Self-diffusion of 
plutonium in soils of the Hanford site has 
been studied by Hajek." He concladed that ' 

plutonium could be expected to move apprki- 
lnately 65 mu in 2.4 x lo5 years by this 
process. The soils used in his expeoinmntm 
were moistened to 1 0 1  water content by -1- 
we, much wetter than the observed 1-108' 

' 
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m i a t u r e  content  t y p i c a l  o f  t h e  t u f f  be- 
auth burial  areas a t  LOR A l a m o s .  It is 
Safe t o  conclude t h a t  s e l f -d i f fus ion  of 
plutonium is not  an important mechanism 
for novement of contamination o u t  of d i s -  
posal areaa a t  LOS A l a m o s .  . 2. Laaching, Transport ,  and Redew- - s i t i on .  

' 

' 

The rate of t r anspor t  
'Of  plutonium o u t  of a b u r i a l  area by m i -  
g ra t ing  soi l  moisture is dependent on many 
factors. The chemical form of t h e  i so tope  
ud its s o l u b i l i t y  i n  wate ;  must be deter-  
mined. The m v e m n t  rate of s o i l  moisture 
through and out .of  t he  w a s t e  ma te r i a l  must 
bs eetabl ished.  The  migration pathway 
through the  t u f f  around and beneath t h e  
disposal area w i l l  be cont ro l led  by exis-  
t e n t  moisture gradien ts  and hydraul ic  con- 
d u c t i v i t y  va r i a t ions .  F ina l ly ,  t h e  redepo- 
# i t ion  rate of p l u t o n i m ,  e i t h e r  by preci-  
pitation or adsore t ion  reac t ions  within 
the pores of t h e  t u f f  and f i l l  mater ia l ,  
met  be spec i f ied .  . 

f a c t o r s  requi res  da t a  not  present ly  ava i l -  
able for t he  Los A l a ~ s a s  area. However, 
ex t rapola t ion  from other inves t iga t ions  
coupled w i t h  add i t iona l  f i e l d  invest iga-  
tions w i l l  permit an ana lys i s  of t h i s  t rans-  

The amount of d i s so lu t ion  of pluto- 

! 

Accurate determination of a l l  of these  

. , . . .  

' fer process. 

nium.from waste is s t rongly  a f f ec t ed  by t h e  
chemical form of plutonium present  and by 
the chemistry of t h e  leaching solut ion.  
In general, so luble  salts increase  the  soh-  
tion rates, as do organic  complexing agents.  
Only one study which inves t iga ted  pluto- 
nium leaching from w a s t e  mater ia l  w a s  lo- 
c a t ~ d . 5  AU others exaQined removal from 
.oil mater ia l  containing plutonium in var i -  
oua forms. In general .  so lu t ions  repre- 
aenta t ive  of na tu ra l ly  occurr ing water 
leach very l i t t l e  plutonium from waste; 

. except f o r  an i n i t i a l  quant i ty  associdted 
with realignment of ion-exchange equ i l i -  
bria. 
leaching from soil  appears t o  be more af -  

Many authors  coament t h a t  plutonium 

fected by a o l u b i l i t y  than by exchange 

k c t i o n e .  . 

l y  cmplex, being s t rong ly  a f fec ted  by pH, 
aa uell  as t h e  concentrat ions of o t h e r  metal- . .  
lic ions . .  Plutonium appears to be present  . 
M a polymer i n  nost so lu t ions  
l y  aorbed by na tu ra l  mater ia ls .  
it behaves as a c a t i o n  a t  pH values up t o  
about 1 2 ,  a t  which poin t  it exh ib i t s  s t rong  
an ionic  proper t ies .  

um can be quan t i t a t ive ly  described i n  term 
of a d i s t r i b u t i o n  c o e f f i c i e n t  ( r a t i o  of 
material concentrat ion on s o l i d  phase t o .  
concentrat ion i n  l i q u i d  phase) ,  K d .  T h i s  
c o e f f i c i e n t  can be evaluated from in foma-  
tion provided by severa l  authors .  
presents  values of Kd,  together  w i t h  d a t a  
on d i s so lu t ion ,  obtained from various auth- 
ora. 

velues e x i s t s  fo r  both d i s so lu t ion  and ad- 
sorp t ion  reac t ions  depending on soil  ty?e 
and experimental design. ?he d a t a  f r o m  ' 

Christenson12 is only approximate, s ince  the  
ca l cu la t ion  of Kd involved nany assumptions 
by this author .  Accordingly, a.midrange 
value of l o 3  w i l l  be used f o r  the adsorp-. 
rive d i a t r i b u t i o n  coe f f i c i en t .  

cons is ten t .  However. a small percentage 
value appears t o  be associated w i t h  solu- 
tions low i n  dissolved s a l t s  and organic 
solvents .  A value of 2 x w i l l  be used 
f o r  th.e d i s so lu t ion  c o e f f i c i e n t ,  Ks. This 
expresses the  f r ac t ion  of n a t e r i a l  removed 
through d isso lu t ion  from a given volume of 
waate by an equivalent  velum of migrating 
w a t e r .  

Plutonium adsorpt ion by soils is equal- 

and is high- 
In  general ,  

. .. . 

'Diasolution and adsorption of plutoni-  

Table  X I  

' It is evident  that a wide range i n  

The da ta  on d i s so lu t ion  is even less 

. 
.- These coefficients,when combined w i t h  

known moisture flow rates.can be used t o  
compute migration rates of plutonium through 
porous materials. The  r e l a t i o n  between'the .I 

veloc i ty  of the contaminant and t h a t  of t he  
carrying so lu t ion  is  M followsi 

0 
0 
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TABLE XI. 
SOLUTION PERCENTAGES AND DISTRIBUTION WEFFICIEI8T8 

FOR 

PLUTONIUM IN WASm AND SOIL 

Solution Type 
or Concentration Percent leachsd 

Tap water 
1 E N m O 3  

0.18.20 col.vo1. 
3.58.20 col.vol. 

Distilled uatez PUfN03) 4,50-908 
PU02, 0.05-0.18 

150 ug/liter - 

Approx 8 up/ 
liter 

vents 
Organic -1- 25-1001.50-5 -1. 

MI. 

Distribution 
Coefficient, K 

lo4 

1 000 (pH 5-4-71 
150 fpH 8.4-131 

>2 000 (remainder 
of pH range) 

540 (Pa 7) 

WhO- 
Vi - contaminant velocity 
VI. = solution velocity 

E = porosity of = d i m  
p = bulk density of medium. 

For the tuff in the Los Alamos area p 

= 1.46 and E = 0.43 (Ref. 9). 'Using a Kd 
value of 10 , 3 

Thus, plutonium in solution will bc 
transported at a rate nsarly 3 x 10"' slw- 
er than that of migrating soil moisture. 
The concentration of the plutonium in solu- 

. 
- tion at the beginning of the leaching pro- 

cess, ci, is 

ci - ".E . (11) 

h s r m  . 

xS = solution coefficient 

cw - plutonium concentration in 
Plutonium concentrations in waste ma- 

terial can be estimated from existent data- 
on waste volumes and the curie content of 
the waste obtained as part of the wasto 
inventory discussed in this report. 

Little information is availabla 011 

actual movement rates of moisture either 
through the tuff or the fill material sur- 
rounding the waste. This detennination,ia 
complicated by the heterogeneous nature of 
the tuff. Considerable data have been ob- 
tained on moisture content of the upper 
20-40 m of the t~ff."~'~ 
ture content of the fill material over- 
lying and surrounding the waste is g e m  
ally not available. 
tion obtained samples of fill material i n  
the upper 3-4 m of dispoaal pits. meso . 

waste matrix. 

Data on d a -  

A recent investigr 

2 1  



Samples are presently being analyzed for 
moiature and radionuclide content. Some 

information is available on saturated hy- 
draulic conductivities of the tuff, and a 
portion of the data presented by Abrahams' 
ha0 been used to calculate unsaturated con- 
ductivities. 
defining the actual amounts. pathways, 
ud movement rates of migrating soil mis- 
ture. This information, when coupled with 
the concept of.relative migration rates 
of plutonium to that of soil moisture, 
Will permit a description.of the rate and 
direction of the migration of plutonium 
out of the disposal pits and shafts. 
E. ' Biological Transoort nechanisrns 

al in a w a t e  burial pit can be thought of 
as being in an abiotic environment with 
little chance of interacting with the bi- 
otic components of an ecosystem unless 
the material is released by one of the 
mchanisms described earlier. However, - . 

once the material is released from the con- 
fines of the waste pit or shaft it can be 
transported through the various ecosystems 
to man. A general outline of the critical 
pathways by which man may be exposed to 

' such releases is presented as Fig. 6. It 
is assume3 that soil is the main reservoir 
or pool of radioactivity for most of the 
pathways under consideration. The flow 
diagram depicted in Fig. 6 can be segre- 
gated into essentially three principal 
tkanaport categories: atmospheric, ter- 
'nstrial, and aquatic. Many of the trans- 
port mechanisms within the broad categor- 
ies can Interact with each other and thus 

" '  should not be thought of as'individual en- 
tities, incapable of influencing the other 
transport processes. 

Although the transport of radioactivi- 
t y ' t h r o u g h  the environment is d time depen- 

Further work is planned on 

1. . Introduction. Radioactive materi- 

I 

. dent process, little is known concerning 
. the relative time frame of the processes. 
In lieu of the necessary information to 
mathematically describe such mechanisms, 
the transport of the transuranium elements 

. 26 

through the various pathways outlined will 
be.conaidered instantaneous. The only ex- 
ception to this procedure is the foliage 
surface contamination -herbivore-man 
pathway, in which a loss rate due to weath- 
ering is applicable. In view of the time 
fr& under consideration for the hazard 
evaluation, that is, 50 to 100 000 years, 
biological transport processes of the order 
of even a year can be thought of as instan- 
taneous. Of course, each biological compon- 
ent of a given pathway will discririnate 
against the incorporation of the transura- 
nium elements to some degree. The extent 
to which the radioactive material flows from 
one trophic level to a higher level or from' 
an abiotic media, such as soil; to a biotic 
ccmponent of a given pathway will be evalu- 
ated through the use of discrimination or 
concentration factors. Individual concen- 
tration factors, defined as the ratio of 
uCi/g of the recieient to the uCi/g of donor 
at equilibrium or as the fraction of inci- 
dent contaminant retained by the recipi- 
e n t ~ , ~ ~  will be documented for each abiotic 
or biotic link within a transjort process. 

2. Terrestrial Znviror-xnt Transs3rt 
Considerations. 
a. The Uptake of CCe Trsnsurani- 

um Eleaents frcn Soil by Ter- 
restrial Plan-s. In review- 

ing the literature on the uptake of the 
transuranium elements by plants, one can . 
generally ciassify the. reported infoknation 
by laboratory and field experiments. Lab- 
xatory experiments are usually designed 
to prevent any foliaqe surface contamina- 
tion due to airborne suspezsion of the con- 
taminated soil. Therefore, information ob- 
tained from laboratory experiments is direc- 
tly applicable to the evaluation of plant 
uptake under conditions where deep-rooted 
plants are growing on a waste burial area 
covered with a layer of uncontaminated soil. 
Estimates on the initial plant uptake can 
ala0 be made for the case where contami- 
nated water is used for flood or rill irri- 
gation of agricultural crops. 

. .. .. 

... . . 
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Plant uptake data from field measure- 
ments, normally documented in terms of a 
concentration factor (ilCi/g dry plant per 
uci/g dry soil), is related to both root 
uptake and to surface contamination from 
resuspension processes. This information 
is particularly important in evaluating the 
contamination of vegetation growing on con- 
taminated top soil for extended periods of 
ti=. In relating laboratory uptake data 
to field data, it is found that the obscrv- 
ed concentration factor ICF) from field 
data is several orders Of magnitude qrcater 
than that from laboratory data. Aside f r o m  
the many subtle variations in laboratory 
and field conditions,’a good portion of the 

Fig. 6. Potential Pathways by which M a n  - 
May be Exposed to Radioactivity 
from Buried Wastes. 

apparent increase in plant contamination is. 
due to surface contamination. The degree. 
to which surface contamination contributes 
to the plant contamination has been inferr- 
ed by Fwler G. 
Laboratory Studie6 

It has been generally recognized thst 
the plant uptake of transuranium elements 
from the soi’l via the root system is Very 
limited. The discrimination factor for 
plutonium and americium from soils to planta 
‘ranges from lo-’ to lo-’ depending on plant 
species and vigor, soil type, and c h d -  
cal form or solubility of the depositad 
material. 16-” Americium and, especially, 
plutonium are tenaceously held by the 6011, 

15 
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preventing p lan t  incorporation. par t icu-  
1 U l Y  if salts, acids ,  deterqents ,  and or- 
ganic  compounds a r e  absent.  Plutoniumap- 
p . ien t ly  does not s e l e c t i v e l y  concentrate 
ia m y  one par t  of t h e  p lan t  shoot.15 al- 
w g h  Jacobson et g." found t h a t  pluto- 
Uhmbecame fixed within or on the  sur face  
Of t h e  rwt system. S o i l  c h a r a c t e r i s t i c s ,  
such as s o i l  a t ruc ture .  organic content ,  
Prr. ?nd t h e  amount and type of c lay  pres- 
ant,  fnfluence the  a v a i l a b i l i t y  of pluto- 
nium to some exten t  bu t  probably by no mre 
than a f a c t o r  of ten.  16 

The uptake o f ' p l u t o n i w  as a function 
Of oxidation s t a t e  from calcium bentoni te  
subpeisions 1100 mg/liter) i n t o  three-week- 
o ld  bar ley p lan ts  w a s  s tudied by Jacobson 
and Qwritreet.f0 Even though t h e  study . 
waa for a very limited absorption period 
(24 'burs) the  r e s u l t s  indicated t h a t  bar- 
lay . Ieaf  incorporation of plutonium did  
va.q according t o  oxidation s t a t e .  The 
invea t iga tors  rep0r ted .a  plant 'uptake selec- 
i i v i t y  Of Pu3+< Pu4f Pu6+ . It was noted 
that the  var'iation i n  the  amount incorpor- 
at& a t  the  d i f f e r e n t  oxidation states ap- 
pears to be associated with the amount of 
ci6; adsorp t io i ,  t h a t  is, t h e  greater t h e  
c lay  adsorption, the lover t h e  leaf  uptake. 
The r o o t  system sorp t ion  w a s  found to  be 
g r i a t e a t  f o r  the oxidat ion states having 
&'least clay sorpt ion.  
t i o n a l  uptake'of the i n i t i a l  plutonium dose 
by p l a n t  leaves ranged between 4.5 x 
(Pu3*) and IO-' I P U O ~ ' ~ )  . 
. I n  1955, Rediske ,1." studied the  

upt ike of f i s s i o n  products by p l a n t s  using 
Neubauer seedl ing 'test. Essent ia l ly .  

'the test involved growing 100 barley seed- 
li&s i n  100 g of soil contaminated w i t h  a 

r&ionuclide t o  a concentration of about 
0.1 uCi/g. The seedl ing growth exhausted 
the avai lab le  n u t r i e n t  supply such t h a t  the 
r a h o n u c l i d e  concentration i n  t h e  leaf por- 
tion reached a maximum i n  about 18-20 days. 
Data on the uptake of 239Pu i n t o  the barley 
plant f r o m  Ephrata loamy soil I p H  7.3) in- 

. d i c a t e d  a concentration f a c t o r  of 9 x IO-'. 

28 
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The reported frac-  

.. 

mi8 value is approximately an nrder  of 
magnitude greater than the  CP value report- 
ed by Wilson and Cline f o r  bar ley grown on 
contaminated Ephrata Line sandy loam (1.3 x 
1 0 - ~ 1  (Ref. 19). 

Studies  have also been perforred to 
determine t h e  d i s t r i b u t i o n  of t h e  f i s s i o n  
prcducts i n  the  p lan t  organs;22 
atoes, Russian t h i s t l e ,  grasses, and wheat 
were grown i n  a contaminated n u t r i e n t  solu- 
t i o n  and the f r u i t s  and leaves analyzed 
separately for rad ioac t iv i ty  content.  For 
t y p i c a l  f i s s i o n  products, the concentra- 
t i o n  f a c t o r  f o r  the f r u i t  port ion of the ' 

seed plants  w a s  less than t h a t  f o r  the  
leaves, but by no more than a f a c t o r  of ten.  
NO s p e c i f i c  p lan t  organ s t u d i e s  were per- 
formed using the  t r a n s u r a n i m  elements. 
me measured CP value for plutonium inkor- 
poration i n  the leaves of beans, tomatoes, 
Russian t h i s t l e ,  and bar ley grown i n  the 
n u t r i e n t  so lu t ion  did not  vary by more than 
an order  of magnitude ( 2  x lo-' t o  2 x 

The uptake of 239Pu i n  bean p lan ts  as 
a function of nu t r ien t  so lu t ion  pH w a s  also 
invest igated by Rediske ,1." I n  this 
study, the  CP value,  as measured i n  t h e  aer- 
i a l  portion of the  p l a n t ,  increased f r o m  
IO-' to 
7 to 4. 

Beans, tom- 

when t h e  pH w a s  adjusted from 

Tha v a r i a t i o n  i n  the p l a n t  uptake of 
Pu(N0314 w i t h  soil type was evaluated by 
Wilson and Cline." Barley was grown us- 
ing a modified Neubauer technique f o r  18 
days i n  th ree  d i f f e r e n t  s o i l s  spiked with 
239Pu. For t h e  three  soil  types Inves t i -  
gated (Ephrata f i n e  sandy loam, M i l v i l l e  
silt loam, and Cinebar s i l t  loam). the  

- f r a c t i o n a l  amount absorbed by the bar ley 
and the  concentration f a c t o r  values var ied 
by only a factor of f ive.  The inves t i -  
gations d i d  point  o u t  t h a t  the uptake of 
Pu4* from t h e  a c i d i c  Cinebar s o i l  w& great-  
er than the uptake from t h e  a l k a l i n e  Ephra- 
tll or the  calcareous M i l v i l l e  soils. The 
concentration f a c t o r  values ranged between 
2.2 x (Cinebar s o i l )  and 4.0 x 
IWilvil le soil) .  

. 
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Similar studies on the incorporation of 
Pu(N0314 into oat seedlings as a function 
of soil type were conducted by Cumnings and 
Banke~t.'~ Oat seeds (Avena sativa) were 
planted in nine different soil types and 
following a three-week growing period, the 
shoots were collected and analyzed for 238Pu. 
Soil moisture, as well as atmospheric con- 
ditions, were maintained at a constant 
level during the study. Based upon the data 
presented. there did not appear to be any 
obvious correlation between plant uptake 
and the soil characteristics of cation ex- 
change capacity, organic matter, and pH. 
The percent uptake of the initial pluto- 
nium soil dose ranged between 7 x 
2.3 x for the nine soils tested. 

of americium and plutoniur nitrate into bar- 
ley from Cineba: and Dphrata soils, found a 
substantial Cifference in the.plant uptake 
of the two The concentration 
factor for americium was 15-30 times great- 
er than that of plutonium for the two soils. 
Foe barley grown in Cinebar soil contami- 
nated with 239Pu, the measured CP was 2 x 

Similar studies for the Ephrata soil 
yielded a CP only a factor of two' less than 
that 05 the Cinebar soil. Both studies 
were performed using the Neubauer technique. 

uranium elements (Np, Pu, Am) as nitrates 
from Burbank loamy soil by tumbleweed (Sal- -- sola kali) and cheatgrass (Bromus tectorum) 
have been performed by P r i c F T h e  labora- 
tory studies simulated normal field condi- 
tions and were carried out over a period of 
two mnths with some NH4?J03 fertilization. 
In both plant species, the plant uptake 
was related to the radionuclide applied, 
with neptunium being absorbed the greatest 

and 

Cline. in evaluating the incorporation 

Investigations on the uptake of trans- 

. followed by americium and plutonium in de- 
creasing absorption ability. For PufN0314, 
the observed concentration factor. for 
tu'mbleweed and cheatgrass were 4.6 x lo-' 
and 1.7 x respectively. 

dicated that the concentration of plutonium 

. 
Studies conducted by Romney et e. in- 

in plants g r a m  on contaminated soil in- 
creased with t i ~ ~ . ' ~  
ping sequence of ladino clover (Trifolium 
reoens) g r a m  on Nevada Test Site soil heavi- 
ly contaminated by previous weapons tests, 
the concentrations of. 239Pu in dry plant 
tissue increased by a factor of 7.3 between 
the years 1958 and 1962. The investigatom 
attributed the increase in plant uptake to 
several possibilities: (1) the develop- 
ment of the root system which would CrO.te 
better contact between the roots and the 
plutonium fallout particles, and (2) the 
increase in the availability of the =si- 
dual plutonium for root uptake due to the 
natural chelation of the plutonium by de- . 
caying roots. This latter possibility is 
SuppOrted by data acquired in another 0.- 

periment where Romney et fi. showed that 
the uptake of plutonium in alfalfa could be 
enhanced as much as tenfold through the 
addition of the chelating agent DTPA 
(diethylenetriaminepentaacetic acid). 

The concentration factors for the Soil- 
to-plant pathway (by means of ;he root sys- 
tem only) which will be utilized in the 
environmental transport models have been 
summarized in Table XII. 
sented were obtained by taking the geomet- 
ric .man of the numerical data presented in 
Table XI11 for soil media (not nutrient 
solutions) and are in no manner absolute. 
The data for the nutrient solutions Imra 
not incorporated into the averaging pro- 
cess because it is very unlikely that such 
soil solutions could exist in a field en-' 
vironment. It should be pointed out that 
the use of a geometric mean does bias the 
data toward a lower numerical value than 
that obtained by an arithmetic mean. 
included within the table are the range. 
of the concentration factors found in the ' 

literature for neptunium, plutonium, and 
americium. These CF ranger will be uti- 
lized in sensitivity studies of the riak 
analysio modela. 

In a five-year c& 

.- 

25 ' 

The values pr& 
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TABLE XI1 

RMGE MID GEOMETRIC MEAU OF CONCENTRATION FACTORS 

. DERIVED FROM < '  

, .  
- ,  SKVERAL LABORATORY STUDIESPF Np, Pu, and Am ' 

Wuclide 
m 

Concentration Factor (Plant to 'Soi l )  
Range Geometric Nean 

1.3 x 10" to 1.1 x lo-'. - x G Y F  - 
PU 1.7 10'~ to 3.0 IO-( 9.3 

6.0 lo-( to 3.0 x.1~-3 . 1.5 i 10-3 Am 

. .  .. 

. .  
b. The Incorporation of the Trans- 

urdnium Elements by Animals. 
Several possible modes of entry exist by 
which terrestrial animals can incorporate 
the transuranium elements into their bodies. 
Bcrbivures and small animals may ingest 
radioactivity by foraging on contaminated 
vegetation, drinking contaminated water. or 
COMUU~W radioactive soil while eating or 
grooming the fur. Inhalation nay also re- 
present an important avenue of intake for 
burroaring animals and for animals living 

Sion"i8 evident. Predators, however, would 
probably derive moat of their intake from 
the Ansuiption of smaller prey animals 
which contain radioactivity in their inter- 
rul organs or on their pelts. 
into this terrestrial food .web by consuming 
r)lc meat fmm'certain sport game and dones- 
tic grazing animals and the milk from dairy 
herds. 

Ingestion has been considered to be the 
primary route..of entry involved in the food- 
O a i n  transport of residual plutonium in 
the environment.26 Even though ingestion 
m y  be an important mode of entry, a re- 
view of the laboratory studies with rats 
and pigs has shown that the plutonium ab- 
sorption Erom the gastrointestinal (GI) 
tract is very limited.27 Experinents COn- 
ducted with rats indicate that plutonium 
.b.Orption from the GI tract can vary from 

30 

-, 

M environ where considerable resuspen- 

. .  
Man enters 

. .  
0.0031 to 1.91 depending on such parameters 
as the valence state of the administered 
plutonium, the age of the animal, and the 
presence of chelating aqents. Weeks 1. 
found that plutonium in very acidic solu- 
tions, in *e form of a citrate, or in.the 
hexavalent state, waa absorbed to a consid- 
erably greater extent than Pu(SOj)4 (Ref. , 

28). In chronic-feedinq experiments with.. 
rats. the average absorption of plutonium 
(PA 2, P ~ ( N o ~ )  ,) from the gastrointestinai 
tract was 0.002 8%. In these experiments 
it was shown that the concentration of plu- 
tonium solution administered had no effect 
on the fractional A u n t  absorbed from the 
GI tract. .Earlier experiments with rats by 
Kat2 et e. indicated that the amount of 
238Pu nitrate (pH 2 )  absorbed from the GI 
tract and distributed throughout the total 
body, sokt tissue, and skeleton was 
0.002 61%. 0.000 21%. and 0.002 34% res- 
pectively. 29 . 

In single-feeding experiments with pigs, 
Weeks.& &. determined that the GI absorp- 
tion of plutonium nitrate was' approximately 
the same aa that measured for rats, 0.002 2% 
(Ref. 2 8 ) .  Nine days after the intragastric . 
administration. three- pigs were sacrificed 
and the plutonium tissue distribution was 
neaaured in.each specimen. The percent of 
the administered dose found in the' various 
tissues was the following: 

. 

- 
c 
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r;clld.. Chemical Toxu S o i l  W m  

=lYp NplN031, Ilanford soil 

a'%U P"oa)+ Ca I c i i m  b o n t o o i t e  
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Abow Abimn 
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PU3' Above 

PuIN0314 Ephrata 
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Above Cinebar 
Above llanford moll 
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F r a c t i o n a l  Uptake 
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1.1 x 10-1 
1.0 x lo-' 

' 4.5 x 10-6 
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1.9 x 10-6 
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11 
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skaleton - 0.001 5 
liver - 0.000 36 . .  
other s o f t  t i s s u e  - 0.000 33. 

I n  addi t ion t o  t h e  work by Weeks 
,I.," on the  g a s t r o i n t e s t i n a l  absorption 
Of plutonium i n  var ious forms, Baxter and 
8 u l l i ~ a n ~ ~  have confirmed t h e  f a c t  t h a t  
plutonium c i t r a t e  i s  much more r e a d i l y  ab- 
sorbed in rats than t h e  n i t r a t e .  
vestigators a l s o  demonstrated t h a t  the e f -  
f e c t  of DTPA chela t ion  is t o  increase plu- 
tonium absorption by another f a c t o r  of 
f i v e  over t h a t  observed with the citrate 
administration t o  rats. The presence of 
citrates or chela t ing  agents n o t p n l y  af- 
fects t h e  f r a c t i o n a l  amount of plutonium 
-orbed from t h e  g a s t r o i n t e s t i n a l  tract 
but  a l s o  influences t h e  amount and t h e  
d h t r i b u t i o n  of plutonium within t h e  body. 

The most c u r r e n t  review of the uptake 
of t h e  tranauranium e lenents  and t h e i r  body 
d i s t r i b i t i o n  has been performed by t h e  Task  
Group of Coneni t tee  Two of t h e  In te rna t iona l  
Commission on Radiological Protect ion and 
is published a s  ICRP Publication 19 (Ref. 
27). For plutonium, t h e  Task Group sum- 
l a r i z e d  t h e i r  review accordingly: "Pollow- 
ing ingest ion Of r e l a t i v e l y  insoluble  mte- 
rial, such as Pu02, t h e  absorbed f r a c t i o n  
M y  be taken to  be about w4%. For more 
aoluble compounds (for example, plutonium 
n i t ra te )  the  absorption i s  also low due t o  
hydrolysis;  the  absorbed f r a c t i o n  may be 
usuu!nd t o  be about 3 x I n  view of 
the many parameters which inf luence t h e  ab- 
8orption of plutonium from t h e  G I  tract, it 
i m  f e l t  t h a t  these  numerical values repre- 
s e n t  t h e  b e s t  approximations which can be 
appl ied to  the  pathway model under consid- 
e r a t i o n  f o r  plutonium 

She only reported inves t iga t ions  found 
cmcerning t h e  absorption of neptunium from 
the GI t r a c t  of animals were documented by 
Ballou g.31 In  t h e i r  experiments w i t h  
administering high dose l e v e l s  t o  r a t s .  the  
inyeskigatora found t h a t  the c i t r a t e  com- 
plex w a s  more r e a d i l y  absorbed than t h e  

The in- 

nitrate form (by approximately a f a c t o r  of 
tk). The percent of t h e  n i t r a t e  dose ab- 
.orbed from the  GI tract following an acute  
(24 hours) adminis t ra t ion was reported as 

'0.122 0.06. The i n v e s t i g a t o r s  a l s o  found 
t h a t  t h e  absorption of neptunium varied ac- 
cording t o  oxidation state; 
um was  administered i n  three  d i f f e r e n t  oxi- 
dat ion states (Iv,v,VI) as a citrate, t h e  
absorption increased a s  a function of the 
valence f r o m  0.30% f o r  Np4+ t o  2.3% f o r  
Np6*. Studies  on the organ d i s t r i b u t i o n  of 
neptunium were not conclusive,  but  t h e i r  
f indings did suggest t h a t  the  general  be- 
havior of neptunium is not  grea t ly  d i f f e r -  
e n t  from t h a t  o f .  plutonium. 

vide reasonable es t imates  on the organ dis-  
t r i b u t i o n  of t h e  t ransuranic  elements wit!!- 
i n  animals. Organ d i s t r i b u t i o n  information 
is  required t o  evaluate  t h e  amount of radio- 
a c t i v i t y  ingested from t h e  consumption OC 

meat f r m  sport game and grazing animals. 
Additional literature searches w i l l  be con- 
ducted along these i i n e s  during the  next 
q u a r t e r l y  report ing period. 

When neptuni- 

Further  s tud ies  are required to pro- 

C .  Forage and A 4 r i c u l t x a l  Pea- 
duce Contaminated 5.. =!-.e 9 e i  

@ s i t i o n  of Airborne Radio- 
' a c t i v i t y .  The inpor tan t  food- ' 

chain considerations i n  the  event of an 
a i rborne  release of r a d i o a c t i v i t y  are t h e  
air  -forage-cow-milk-man ' 

pathway and the  air-agricultxral pro- 
duce -man pathway. 
be evaluated separately from the o ther  s o i l -  
to-plant contamination pat3wwJys s i n c e  t h e  
sur face  contamination of t h e  vegetation 
caused by the  passage of an airplume is 
time dependent. Invest igat ions by Thomp- 
son have shown t h a t  t h e  forage re.nova1 h a l f -  

' l i f e  under these conditions is approximate- 
l y  13 days.32 Since t h e  t ransuranic  ele- . 
menta a l l  have very long physical h a l f -  
l i v e s  w i t h  respect t o  t h i s  value, the  e f -  . 
f e c t i v e  r e m v a l  h a l f - l i f e  would a l s o  be 
about 1 3  days. 

For t h e  first pathway shown above. the 

These pat>ways mst 

- 

. *  . 
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lutkcnatical equat ion descr ibing t h e  amount 
of r a d i o a c t i v i t y  ingested per  day by man 
dr inking t h e  milk from a cow grazing on con- 
tadMted forage is 

- a f t  . .  uWlilk - PC xl e 

where q(t)milk is  the  awun t  of rad ioac t i -  

ing the i n i t i a l  forage contamination, PC is 
the i n i t i a l  forage contamination l e v e l  in 
V C i d ,  X f  is the e f f e c t i v e  forage removal 
Constant (day-'), anstK1 = Gfmb. 

.. aquat ion descr ibing K1, G is the amount of 
pasture grazed per day, f m  is t h e  f r a c t i o n  
of the r a d i o a c t i v i t y  consumed d a i l y  which 
appears i n  a liter of milk,  and b is the  
milk inges t ion  rate constant  (1 liter per  
day). 

. .  v i t y  ingested per  day a t  so= t ime t follow- 

I n  the 

The estimate on the  amount of pasture  

T h i s  value. how- 

2 . grazed per day by cat t le  is 15 m /day and 
was taken from ~ u r t o n . ~ ~  
war, is  highly variable and would depend 
upon the  vegetat ion densi ty  of a given area.  
The time of year  may also inf luence t h i s  
value, e s p e c i a l l y  if dai ry  herds are put  
on grain or o t h e r  feeds during severe weath- 
er conditions.  

conewed by a d a i r y  cow appearing i n  a 
liter of m i l k  has been examined by Sanson 
for acute doses of Pu02 and PuC14 (Ref. 3 0 .  
In either form, the maximum concentration 
i n  milk w a s  about lo-'\ of t h e  dose per  
liter of milk, and t h i s  value w a s  a t t r i b u t e d  
to f e c a l  contamination. The highest  m i l k  
concentrations were found af ter  the f i r s t  . dAy and before t h e  f i f t h  day, b u t  t h i s  w a s  
also t r u e  of t h e  concentration of plutoni- 
um i n  the  feces. The author d i d  state that 
t h e  milking technique used i n  t h e  study w a s  
probably a t  l e a s t  a s  good a s  t h a t  used i n  , 

opncrcial d a i r y  herds, so t h e  concentra- . 
tion of plutonium measured i n  t h e  m i l k  can 
ka taken as an ind ica t ion  of t h e  minimum 
Concentration of plutonium i n  any form oc- 
cur r ing  in m i l k  a f t e r  ingest ion by a cow. 

The a w u n t  o f  r a d i o a c t i v i t y  a v a i l a b l e  

me f r a c t i o n a l  amount of r a d i o a c t i v i t y  

. 

f o r  inges t ion  by t h e  contaminated agricul-  
tural  produce pathway can be estimated by 
the following equation: 

' A f t  
q(t)A.P. - PC b . f  e /P 

is t h e  amount of radioact i -  
v i t y  ava i lab le  for ingest ion per  day a t  t h e  
time t following the  i n i t i a l  contamination 
event and during the  harvesting of t h e  crop. 
PC is the  i n i t i a l  contamination level 

a l  constant  (day-'), b is the  t y p i c a l  die- 
t a r y  ingest ion r a t e  of the crop i n  grams 
per  day, f is the  decontamination f a c t o r  ob- 
ta ined  during the  processing of the  crop ' 

for market, and D is the crop densi ty  i n  

t h e e  q(t)A.p. 

( u C i / m  2 1 ,  A f  is the  e f f e c t i v e  forage remov- 

g/m2. 
A t  the  present time, m o s t  of t h e  para- 

meters mentioned above a r e  under considera- 
t ion .  Parameters such a s  vegetation den- 
s i t y ,  types of crops,  and ingest ion r a t e s  
for t h e  various a g r i c u l t u r a l  products vary 
according t o  the area of the  country under 
consideration. I t  is hoped t h a t  sone of . 
t h i s  information can.be obtainez from agri-  
c u l t u r a l  product ivi ty  estimates published 
by t h e  S t a t e  and National governments. 
F. Radiological Assessment of t5e Intake 

of t h e  Traesxranic 1:lemen:s 
1. Introduction. Accor2ing t o  the 

In te rna t iona l  Ccmmission on Radiological 
P r o t e c t i ~ n , ~ ~  t h e  basic  standards f o r  maxi- .. 
mum permissible i n t e r n a l  exposure a r e  pre- 
d ic ted  on two d i f f e r e n t  c r i t e r i a .  For bone- 
seeking radionuclides,  such a s  239Pu and 
'OSr, the  maximum permissible i n t e r n a l  ex- 
posure est imate  is based on a comparison : 

w i t h  the  b io logica l  damage produced by a 
certain quant i ty  of 226Ra and daughter pro- 
ducts  i n  t h e  body. T h i s  method is  a re- 
s u l t  Of ca lcu la t ions  which have determined . 
(1) t h e  number of microcuries of a radio- 
nuclide deposited i n  the  bone t h a t  w i l l  
deliver the same e f f e c t i v e  RBE dose a s  
delivered by 0.1 VCi  of zz6Ra and i ts  pro- 
geny. and (21 t h e  number of microcuries 
deposited i n  the bone t h a t  d i l l  r e s u l t ' i n  . 



mathematical equation describing the amount 
of radioactivity ingested per day by man 2 

drinking the milk from a cow grazing on con- 
W n a t e d  forage is 

. .  

. I  

. .  

where qltIplilk is the amunt of radioacti- . 
Vity ingested per day.at some time t. f o l l a  
ing the initial forage contamination, PC is 
the initial forage contamination level in 
uci/m2. .is the effective forage removal 
constant (day-'I, a n a q  - Cfmb. 
.equation describing K1, C is the amount of 
pasture grazed per-day, f, is the fraction 
of the radioactivity consumed daily which 
appears in, a liter of milk, and b is the 
milk ingestion rate constant I1 liter per 
day). 

In the 

The estimate on the m u n t  of pasture 
grazed per day by cattle is 45 IS /day and 
was taken from Burton.33 This value, how- 
ever. is highly variable and would depend 
upon the vegetation density 0f.a given area. 
The time of year may also influence this 
value, especially if dairy herds are put 
on grain or other feeds during severe weath- 
er conditions. 

consmad by a dairy cow appearing in a 
liter of milk has been examined by Sanson 
for acute doses of Pu02 and PuC14 (Ref. 341. 
In either form, the maximum concentration. 
in.milk was about 10% of the dose per 
literof milk, and t!!is value was attributed 
to 'fecal contamination. The highest milk . 
concentrations were found after the first 
day and before the fifth day, but this was 

also true of the concentration of plutoni- 
um in the feces. The author did state that 
the milking technique used in the study was 
probably at least as good as that used in 
commercial dairy herds, S0:thP concentra- 
tion of plutonium measured in the milk can 
be taken as an indication of the minimum 
concentration of plutonium in any form oc- 
curring in milk aft.er inge8tion by a cow. 

The amount of radioactivity available 

2 

The fractional amount of radioactivity 

for ingestion by the contaminated agricul- 
tural produce pathway can be estimated by 
the following equation: 
. .  . .  - A f t  

qit)A.P. - P C b f e  /a 

where qltlAap. is the amount of radioacti- 
vity avsilable for ingestion per day at the - : 
time t following. the initial contamination 
event.and during the harvesting of the crop, 
Pc is the initial contamination level 

a1 constant ldayT1), b is the typical die- 
tary ingestion rate of the crop in grama 
per day, f is the decontamination factor ab- 
tained during the.processin9 of the crop 
for market, and D is the crop density in 

. . 
lrCi/m 2 1 ,  A f  is the effective forage remv- 

g/n2 - 
At the present time, most of.the para- 

meters mentioned above are under considera- 
tion. Parameters such as vegetation den- 
sity, types of crops; and ingestion rates 
.. for the various agricultural products w a r y  
accordinq. to the area of tha country ider 
consideration. 
this information can be obtained from agri- 
cultural productivity estimates published. 
by the State and National governments. 
P. Radiolosical Assessment of the Intake 

of the Transuranic Elements 
1. Introduction. According to the 

1t.h hoped that some of 

International Commission on Radiological 
Protection,35 the basic standards for maxi- 

.mupl permissible internal e.x?osure are pre- 
dicted.pn two different criteria. 
seeking radionuclides, such as 2"Pu and 
goSr, the maximum permissible internal ex- 
posure e6timate.i. based on a comparison 
with the biological damage produced by a 
certain quantity of 226Ra and daughter pro- 
ducts in the body. This method is s re- 
sult of calculations which have detsmined 
(1) the number of microcuries of a radio- .. 
nuclide deposited in the bone that w i l l  

delivered by 0.1 uCi of z26Ra and ita pro- 
geny, and (21 the number of microcuries 
deposited in the bone that will result in 

For bone- 

deliver the same effective RBE dose am' . _  

D 
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doses due to the inhalation of the tranm- 
uranium elements: Cirect inhalation of a ' 

radioactive plune caused by an explosion- 
fire in a waste area. and inhalation of re- 
slrspended soil particles which have been 
previously contaminated by an accidental 
spill or by ground deposition of airborne 
material released in a fire or by'any other 
catastrophic event. 

The internal organs of concern for this' 
study shall be the bone, lung, liver, GI 
tract, and kidneys. This selection is bamed 
upon the ICRP's selection of these critical 
organs for the intake of'the transuranium 
elenent~.'~ 
uranic elements, the radiation dose to the 
bone, liver, GI tract, and kidneys will be 
evaluated. 
material deposited in the lungs is biologi- 
cally cleared to the blood with subsequent 
translocation to other internal organa. tha 
radiation dose to the bone, liver, GI tract. 
and kidneys, as well as the lung, will be 
estimated for inhalation. For this study, 
the hilary lymph nodes will not be consid- 
ered as a critical organ since tho main 
connnission of the ICRP has recommended that 
lymphatic tissue should not be considered 
the critical organ in inhalation exposures 
to plutonium. 

evaluate or reduce the dose equations have 
been presented in the Appendix. The para- 
meters include organ masses. effective 
organ elimination rate constants for each 
nuclide, effective absorbed energy per 
disintegration for each nuclide and organ, 
fractional anpunt of the nuclide ingested 
which is transferred to the organ of in- 
terest, the Cractional amunt in the GI 
tract transferred to the blood, and the 
fractional amount in the blood transferred 
to the organ of interest. 

For the ingestion of the trans- 

Since a major fraction of the 

17 

The important parameters required to 

a. Eauations Related to Ingestion . 
I11 Continuous or Chronic In- 

3estion. The amount of 
radioactivity in the organ of interest at 
any time t, subsequent to the start of the 
ingestion period, can be found by Eq. (121. 

where q,(t) ia the amount of radioactivity 
luCi) in the organ at time t, fw is the 
fraction of the radioactive material in- 

' 

gested reaching the-organ, P is the inger 
tion rate IuCi/day). which is considered 
constant, and 
nation rate constant (hay-') for the organ. 
The ingestion rate P can be determined 
knowing the radioactivity concentration in 
the food or water and the daily dietary in- 
take (obtained from.area1 surveys). 

active material deposited in an organ im 
directly related to the time integral of 
radioactivity in the organ: -.- 

AE is the effective alia- 

The total dose received from the radio- 

_.-.. 

which yield. 

51.2cPfW [. + e-:"3 
Dose (rem) - (14) PAE 

where 51.2 is a constant related to unit 
conversion (gram-rad-disintegration/MeV<i- 
day) : m is .the mass of the organ, (gram) ; 
E - XEP(RBE)n, the effective absorbed enerqy 
per disintegration IHeV-rem/disintegration- 
rad); and t is the time interval [days) 
of ingestion for which the dose is estimat- 
ed. Equation ( 1 0  is only applicable in 
the case where the intake rate is a constant 
and, thus, has very limited use in consider 
ing environmental contamination of most d i r  
tary sources. One possible application 
could be the evaluation of the dose result- 
ing from the long-term ingestion of contad- 
nated groundwater supplies. 

where ingestion occurs for a finite period 
(21 Acute Ingestion. In the cam. 

35 



i n  a person's l i fe  ending a t  t i m e  tl, the 
radiation dose incurred during t h e  inges- 
tion period and some subsequent i n t e r n a l  ex- 
posure period ending a t  t2, can be svaluated 

w 

m e  (rem) - S1.2EPf" [ ltl(lie-aEt) . d t  

% 
' (15) 

which y i e l d s  

where tl is t he  length of time of continu- 
.OW ingest ion (days) and t j  is the length 
of time after the  termination of the  in- 
gestion period f o r  which the  dose s h a l l  be 
evaluated (days). Normally, the rad ia t ion  
dose is evaluated f o r  50 years: therefore .  
t1 + t3 - 50 yeara. 

A somewhat more convenient method of 
&terminin9 the  dose t o  in organ f r o m  in- 

.gastion is the appl ica t ion  of dose c o m i t -  
l a n t  factmrs. '  The dose commitment f ac to r  
stems from the  concept of 'dose conaiunent," 
the total  dose received by an individual  
during the  lifetime due to  the in take  of 
r ad ioac t iv i ty  Cor a spec i f i ed  length of 
time. In the case of the transuranium ele- 
ments, which are tenaciously re ta ined i n  most 
of the body organs under considerat ion.  one 
rut ,evaluate the total  dose to  the  organs 

ing t h e  t i m e  period which' the radionucl ide 
. during the  lifetime of t h e  person or dur- 

36 

i s  present in t he  organ. Normally, for 
acute inges t ion  periods.  t h e  dose copait- 
ment is s t a t e d  f o r  50 years .  The dose com- 
m l k e n t  f a c t o r  is the  dose r e su l t i ng -  fr? 
the i n t ake  of one microcurie of rad iqac t i -  
vity, evaluated over a c e r t a i n  length'of 
tima.. The equation formulated t o  CalCU-  . 
late the dose commitment factor i a  

where t h e  t e r n  E ,  f w ,  m, and XE a r e  the  
same as previously defined.and t is t h e  t i m e  
pariod over which the dose is  estimated 
Iaonnally 50 years  f o r  s h o r t  ingest ion 
periods). 

For chronic  inges t ion ,  where the  in- 
ges t ion  r a t e  may vary due t o  source t e r m  
f luc tua t ions ,  the u s e  of the dose couuIIit- 
lpMt f a c t o r s  is somewhat more complicated. 
If t h e  ingest ion period is 10 years ,  one 
must sum t h e  dose values obtained frOIn 

multiplying the  dose comitment  f ac to r s  
f o r  exposure periods of 50 ,  49, 48,...41. 
40 years  by the  t o t a l  amun t  of rad ioac t i -  
v i t y  ingested dur ing ' the  1st. 2nd. 3rd.... 
9th. 10th years ,  respec t ive ly ,  i n  order  t o  
eva lua te  the  50-year dose. This procedure 
appears to be rather ted ious  i f  the inges- 
t i on  period is long, bu t  employment of a 
computer f o r  da ta  reduction s impl i f i e s  t h e  

ca lcu la t ions .  Since the  rad ioac t ive  source 
term for mst of t h e  d i e t a r y  inputs  consid- 
ered in t h i s ' s t u d y  w i l l  vary w i t h  t i m e ,  the 

u s e  of the dose comitment  f a c t o r  f o r  t he  
var ious exposure periods w i l l  mast l i k e l y  
be employed to der ive  t h e  50-year dose 
from t h e  ingest ion route. 

. .  

. (3) Gas t ro in t e s t ina l  T r a c t  Con- 

i n t e s t i n e  of t h e  G I  t r a c t  is t h e  cri t ical  
organ fo r  the  ingest ion of t h e  so luble  
uranium compounds, 35 and is the  organ, I 

other than the lung, receiving the  qrea t -  
est dose from t h e  inha la t ion  of inso luble  
plutonium and americium. 

. .  

s idera t ions .  ' The lower la rqe  
I. 

... 

Due to  t h e  
.. 

... ... .. . 



relatively short transit time 'associated 
with material passing through the GI tract 
Ion the order of days), the use of a 50- 
year dose cmitment value for this organ 
is not applicable. Since the isotopea 
O C  uraniun. plutonium, and americium have 
very long half-lives, the dose to the lower 
large intestine ILL11 would be received 
in the time period known as the mean tranait 
tine of passage through the LLI. The mean 
transit time of passage has been estimated 
by ICRP 2 and later revised by 
0.75 and 1.0 day, respectiv&nly. 

(LLI) can be evaluated by the equation 
bela: 

as 

The radiation dose to the GI trhct 

material is complicated by the fact that the . 
deposition and retention of respirable ma- 
terial are influenced significantly by tho 
particle size and chemical form of tho ma- 
terial as well as the individual's breath- 
ing rate. 
deait with in the newly proposed lung d e l  
of the ICRP,but there is still 8- -a- 
tion concerning the solubility of Inmy of 
the radioactive compounds. 

diagrams, have been presented as Figs. 7 
and 8. For the purposes of modeling, m y  
of the specific details of the lung model 
have been eliminated in this discussion, 
but the information is readily available 
from Refs. 27 and 38. Basically, the lung 
model is delineated into three physiological 
lung compartments depicting both depoai- 
tion and clearance processes. 
ments are defined as follorn: 

All of these parameters have been 

The basic lung models, depicted as f l W  

The .compart-, 

1. Nasopharynx (N-PI - This compart- 
men: is commonly referred to aa 
the upper respiratory tract. It 
begins with the anterior nares, 
through the anterior pharynx M 

the level of the larynx or epi- 
glottis. 

2. .Trachea and Bronchial Tree (T-Bl- 
Anatomically this saction i n c  
ludes the trachea and bronchial 
tree down to and including the 
terminal bronchiole.. 

3. Pulmonary Compartment (PI - Thia 
region incorporates the respira- 
tory bronchioles, alveolar ducta, 
atria. alveoli, and alveolar sacs. '. 

In the models Dresented as Figs. 7 and 
8, D1 is the total amount of material in- 
haled. D2 is the material in the exhaled 
air. and D3. D4, and D5 represent the a- 
mounts of material deposited in the W-P, 
T-B and pulmonary regions, respectively. 
Ordinarily, D,, D,, and D5 are expremed 
in fractional amounts of Dl. The retan- 
tion or depoaition of material in the three 
Compartments is dependent upon the acti- 
vity, median aerodynamic diameter of tho 

. 

25.6fLC? Dose (rm/pCi) 
m 

118) 

where fL is the fraction of the material 
ingested reaching the LLI (which equals . 
1 - fractional amount removed by the amall 
iatestine, fl), and 7 is the transit ti= 
(day) through the LLI. In this study, the 
transit time recommended by Eve3' will be 
employed in the dose calculations. The 
term 25.6 originates frm. the fact that the 
dose is distributed over the surface layer 
of the U I  (that is, 1/2 of 51.2). The 
mass of the contents of the LLI lm) haa been 
documented as 135 g (Ref. 39). 

b. Ecuaticns Related to Inhalation 
(1) Basic Lunq Model. The lung 

nodels utilizes to fornulate the radiation 
dose equations were proposed by the ICRP 
Task Group on Lung Dynamics3' in 1966 and 
have been modified in ICRP Publication 19 
(Ref. 27). Publication 19 deals specifi- 
cally with the metabolism of the compounds 
of plutonium and other actinides, and much 
7f the information presented in the text 
nas been incorporated in the basic lung 
models and f o m s  the basis for the form- 
lation of the radiation dose equations. 

The assessment of the radiation doae 
to the lung and the other internal organ$. 
'rom the inhalation of radioactim .. 
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Pig. 7. Schematic Model o€ the 
Lunq Deposition and Cleac- 
ance Processes for the 
Transuranium Elements 
Palling in the Class Y 
Compound Category. 

I 

I 

Fig, 8. Schematic Model of the - . Lung Deposition and Clear- 
ance Processes for the 
Transuranium Elements 

. Palling in the Class W . 
Compound Category. 

.. 
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particles inhaled. and the breathing rate 
of the individual. Figure 9 can be used to 
obtain the deposition in the nasopharyngeal 
and pulmonary compartments (D3 and Ds) for 
any given particle size assuming a moderate 
breathing rate of 20 liters per minute. 
The deposition in the tracheobronchial col-' 
parunent, D ~ ,  is assumed to be constant 
at E% of the amunt inhaled, D1, irrespec- 
tive of particle size. 

Tvo different lung models have b e n  
presented because the clearance proceases 
and retention of desosited material for 
the various compartments vary accordi.ng to 
the chemical nature of the radioactive can- 
pound inhaled. The Task Group on Lung Dy- 
namics classified the various compounda by 
retention time in the lung. The majority 
of the conpounds of plutonim and the other 
actinides fall into Class Y (retained for 
years) or Class 15 (retained for veeks). 
Carbides, oxides, hydroxides, and lantha- _. 
nide fluorides are specified as Class Y ,  

whereas nitrates, lanthanide halides, and 
carbonates fall into C h s s  W. 

Inspection of the transport rates and 
biological processes of the lung mdels re- 
veals that the majority of the material 
reachinc the blood is directly transported, 
although a poreion of the material reach- 
ing the blood originates from the lung to 
GI tract clearance mechanisms. In addition, 
a major fraction of the material in the lung 
is translocated from the lung within five 
days after deposition. 

- 
( 2 )  Radiation Dose to the Lung 

Following an Acute Inhala- 
t i o n  Exposure. Close exui- 

nation of the lung nmdcls presented indi- 
cates that the material deposited in the 
nasopharynx and tracheobronchial compart- 
ments i s  cleared very rapidly and thus. 
vould represent a very small fraction of 
the time-integrated amount of radioactivi- 
ty in the lung. Therefore, the rain lung 
compartment of interest giving rise to the 
lung dose vould be the pulmonary compart- 
Pent. According to the modela presented, 

PEaKNlDEpoIlrm 

Pig. 9. The Deposition Estimate for t h m  '1 
Nasopharyngeal and Pulmonary 
Comparments While Breathing at 
20 Liter/Min (Taken from Ref. 40) .  

60% of the Clasa Y material deposited in 
the pulmonary compartment will be elimina- 
ted with a 500-day half-life, whereas 608 
of the Class W material in the p u h o M r y  
region will be cleared with a SO-day half- 
life. The remaining 40% of either material 
(Clam Y or W l  deposited in this canpart- 
ment is cleared to the GI tract with a 24- 
hour half-life. 

If one considers only the pulmonary 
compartment for long-term retention, then ' 

the amount of radioactivity in the lung at 
any time, t, folloving an acute expoaure 
ie: 

' 

(19) 
qL(tl = fpfLk e 'kt 

where f 
inhaled radioactivity (go) deposited in tlu 

is the fractional a&nt of UU P 



pulmonary c m p a r t m n t .  f, i a  the f ract ion- '  kidneys from t he  inha la t ion  of the  t rans-  - 
a1 .PUXlnt of the  deposi ted material under- 
going long-term .retention, and AL is t h e  ef- 
f e c t i v e  el iminat ion rate 11.39 x day-' 
for C l a s s  Y compouida 'and 1.39 x 
day-' f o r  C l a s s  W compounds). 
dOM1 amOUnt  of the  inhaled material de- 
posi ted i n  the  pulmonary compartment is a 
fUnCtiOn of p a r t i c l e  s i z e  and can be esti-' 
mated from Fig. 9. The t o t a l  amount of 
radioactive materia!. inhaled (go) during 
the ex+ure period i s  determined by: 

The f rac-  

.. . 
po - 8 C t luCi)  . (20) 

where B is' the .brea th ing  rate (0 .02  m 3 /mist) ,  

C i a  the average plume concentrat ion 

t i n  the exposure i n t e r v a l  (min).  
Assuming a lung mass o f  1 000 g and 

- ' e f fec t ive  absorbed energy of e ,  t h e  radi-  
a t ion dose to' t h e  lung can be deterninkd by: 

IVCi/m3), 

- A L t  

) (21) 
Do(le 0.0512efp fLqo(l-e 

* .  AL 

where t i a  t he  t im interval  (days) over 
which t h i  dose is  evaluated. 
mitment f a c t o r  f o r  the lung w u l d  be 

-1- c 

The dose Com- 

-L-) . 0.0512rf fL(l-e 
D.C. lrem/uCi) = . 122) 

AL . .  
- . -- 

13)  General Radiation Dose EqUa-  

d o n s  for O r c a n s  O t h e r  Than 
the. Lunq and the Ci Tract .  

The rad ia t ion  dose to the  tcne, l i v e r ,  and - 

U a n i U  elements can be evaluated by relat- 
inq t h e  amount of ' r ad ioac t iv i ty  in these  
organs o r ig ina t ing  from the  var ious lung 
C & a r ~ C e  processes. 
deweloping t h e  necessary equations for 
such clearance processes is  t o  determine 
the amaunt of material t rans loca ted  from 
the  lung compartments t o  the blood s ince  a 
c e r t a i n  f r a c t i o n  of the mater ia l  i n  the  
aystcmic system is t r ans fe r r ed  t o  the organs 

of i n t e r e a t .  
s e n t e d - i n  Figs. 7 and 8 , ' t he re  are two 
clearance processes by which material i n  . 

I t he  nasopharynx and tracheobronchial  regions 
reaches t h e  .lung. These a r e  (1) d i r e c t  
t r a n s f e r  t o  the blood, and (21 t r a n s f e r  
to the G I  tract w i t h  a f r a c t i o n a l  am0up.t 
of this mater ia l  subsequently being t rans-  
ferred t o  the  blood. For t he  pulmonary con- 
partment, t h ree  processes a r e  involved: +e 
two processes previonsly ien t ionea  f o r  t h e  
o the r  two lung compartments and the c lear -  
ance from the  lymph nodes. 

Baaical ly ,  t he  dose equations fo r  
Claaa Y mater ia l s  can be developed accord- 
ingly: Rate of change i n  the  number of 
microcuries in organ (dqc/dtl = Input Rate - 
Elimination Rate, where t h e  input  rate is 
the cumulative rate of a l l  cor;partments 
t rana loca t ing  mater ia l  t o  the  blood, e i t h e r  
d i m c t l y  or i nd i r ec t ly .  

The best approach i n  

. 
. .  

According to the mcdels pre- 

. .  

I l iP 'mgion Input  , . 

. .  
T-B Region Input 

0 
40 



- -.-- . . . .... 

I '  

.. 
3- 

-1 t -a t 

p3 
'2 a + f2 o.osqp e '3 a 'XP1t + 

p2 
+ flf2 0.40 qp e a flfl 0.40 qp, e 

p1 

P Region input 

.' , 

Elimination Rate - -qc XE 

where 
fl is the fractional m u n t  transferred 

f2 is the fractional amount transferred 

qN-P, qT-B. q 

(24) 

' 

from the GI tract to the blood, 

fror the blood to the organ, 

material deposited in the nasopharynx 
(N-PI , tracheobronchial (T-E) , pulmonary 
IP) regions, respectively, 

constant for the X-P region to GI trans- 
fer (day"), 

is the biological elimination rate 
constant for the N-P region to blood 
transfer (day-'), 

is the biological elimination rate 
constant for the T-B region to GI trans- 
fer (day"), 

is the biological elimination rate 
constant for the T-B region to blood 
transfer lday"), 

stant for the P region to GI tranafer 
describing the short-term component 
(day-'), 

rtant for the P region to GI tranafer 

are the initial (LmOunts of P .  

AN-P, is the biological elimination rate 

'N-P. 

T-B , 

T-Ba 

is the biological elimination rate con- AP s 

is the biological elimination rate con- AP * 

describing the long-term ccmponant 
(day-%, 
is the biological elimination rate COIL- 
stant for the P region to blood transfer 

AP* 

(day-'), 

SN is the biological elimination rate con- 
stant for the P region to lymph node 
transfer (day-'), 
is the biological elimination rata 
constant for the lymph node to blood 
transfer (day-'), 
is the amount of radioactivity in tha 
organ of interest, . 
is the effective elimination rate Con- 
stant for the organ of interest (day-'). 

AN 

q, 

A E  

Note that all organ input rate constmtm 
from the various lung compartncnta w e n  
defined in term% of the biological elid- 
nation rate constants. In the case of long- 
lived transuranium elements, the effectiw 
,elimination rate constants for the lung 
model are essentially equivalent to thm 
biological elimination rate constants. 

The amaunt of radioactivity in the 
organ of interest at any time, t, follw- 
ing lung deposition can be determined by 
combining Ea. (23) and (24)  and integrating. 
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The dose to the organs of intereet for any 
time Interval, t (in days), following a the s m e  as previously definod. 
short-term inhalation can be found w: 

where the conntant 51.2 and c and m a m  

(271 

-aEt 
-‘N-Plt K1aN-pl (1-0. 1 - 51.2~ 

Dose(rem) = - m E - ’N-Pl ‘E (’f’Pl’ 
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For Class W compounds the same aqua- 
tion can be used to .estimate the dose, but 
the constants K1 through Kg must be.changed 
to reflect the differences in the fractim- 
a1 amount Of material cleared from the vari- 
o u m  kpartments to the GI tract, blood, 
Ud lymph. 
atated. below: 

The appropriate constants are 

K1 flfz 0.90 qN-p 

5 - fz 0.10 qN-p 

K3 flfz 0.50  qT-8 

'4 '2 0.5' qT-8 

Is flZz 0.40qp 

P X6 = flfz 0.4Qq 
K, = fz 0.15qp 
Ka = fz 0.05q . P 

Diavosal Areas at LASL 
1. Introduction. An essential por- 

0. Radionuclide Inventory of the Waste 

tion of the risk analysis is a detennina- 
tion of the type and quantities of radio- 
nuclides in existing disposal areas. Data 
on the transuranics is necessary to evalu- 
ate the concentration of the various nuc- 
lides in the waste areas. Analysis of the 
hazards associated with exhumation of the 
WaEte must consider all radionuclides that 
would be encountered in such an operation. 

radionuclide content and composition of 
molid wastes disposed of at Las Alamos 
mince the beginning of activity at the 
Laboratory in the early 1940's. Records of 
solid waste disposal are highly variable in 
quality. In general, 110 recorda were kept 
until the mid 1950's. Detailed recoras as 
LO content and composition of wastes were 
not kept until 1959. The quality of re- 
cords has improved steadily since that 
t h .  
available in several forms. Daily entries 
'in logbooks form the basis of most infor- 
mtion; numerous memoranda and other file 
lnforrnation are also available. Lack of 

A preliminary survey was made of the 

Information on waste disposal is 

manpotmr and time has so far prevented dir- 
ect use of this information. ~xtensivr'ure 
has been made of material accountability 
records for inferring the amounts of cer- 
tain nuclides disposed of prior to tha ini- 
tiation of detailed record keeping. Monthly 
and biannual summaries of the daily logs 
prepared by waste.management'personne1 pro- 
vided the bulk of the information presented 
in t h i s  report. 
inventory is largely limited by that of the 
ammaries. . 

A large variety of rddioactive waste 
types have been disposed of at LOS AlamoS. 
The bulk of the material is room-generated 
tramh, generally contained in cardboard 
boxes or Wooden crates. A larse variety of 
special disposal operations have been per-. 
formed, ranging from t3e shaft disposal of a 

a cylinder containing a few grams of tri- 
tium-contaminated solution to the &molition 
and burial of entire buildings. During the 
early years of the Laboratory, liquid wastes 
&re disposed of directly 'to the gzound. 
In later years these liquids or sludges re- 
sulting fron waste treatment were placed in 
drums for burial. 'Liquid Wastes Containing 
americium and p1utoni.m contamination were 
mixed with cerent and disposed of in drums 
or directly into disposal shafts. An at- 
tempt has been made to delineate the vari- 
ous types of disposal used for the material 
included in'this inventory, for exanple, 
disposal shaft, pit, and absorption bed. 
Confirmation of the delineation will re- 
quire completion of a detailed exanination 
of the daily logs presently in Frocess and 
is expected to last several months. 

2. 
In general, two types of disposal o?erationa 
h a w  been conducted at Los AlamoS. In the 
first several years of operations of the 
Laboratory, expediency dictated rapid and. 
by present standards, casual disposal of 
contaminated wastes. These wastes were 
generally quite low in activity. The tech- 
nical areas generating radioactive waste 
operated their own burial areas, and-no 

The completeness Of this 

Location of Waste Disuosal Areas. 

. .  
I 
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. 

I 
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Laboratory-vide record keeping or supervi-  
s ion  ex is ted .  The reduct ion i n  research ind ica ted  on Pig. 10. The letter desig- 
pressure  following t h e  war r e su l t ed  i n  an 
increased awareness and concern for the ment Sect ion for reference convenience and 
adequacy of disposa l  techniques.  A w a s t e  

known to conta in  rad ioac t ive  material u. 

nat ion is one u t i l i z e d  by the  Waste Manage- 

does no t  necessar i ly  convey any information 
. .  d i sposa l  s ec t ion  w a s  organized, and with it about t h e  chronology of use. Each area w i l l  . were c rea t ed  var ious organized b u r i a l  areas. be discussed sepa ra t e ly  i n  t h e  f o l l o w i ~ ~ g  

' I n  add i t ion  to areas rece iv ing  Laboratory- aectiona.  
w i d e  generated waste. s eve ra l  areaa haw ' 3. Radionuclide Inventory of 
been used for special or one-time d iapoaa l  
Operation+. The var ious b u r i a l  o p e r a t i o m  a. Area E.. This waa tho 

. .  
s 

Specific Burial  Areas. 

f i r s t  disposal area rece iv ing  wasta under 

f 

i 
i 
i 
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Pig .  10. Laci t ion of Radioactive Waata 

Disposal. Areas at LA=. 
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. .  
UI. supervision of an organized waste dis-  
posal sect ion.  
e0 1946. 

ed with .the cruahed materisl remved from 
tha pit .  
and vulumes of waste placed i n  these  p i t s .  
Barever, i t  is known t h a t  l ittle, i f  any, 
t ransuranic  material was  placed i n  these 
pits." Plutonium w a s  an extremely scarce 
mterhl during t h e  years  t h i s  area was 

mad, and every e f f o r t  w a s  m a d e  t o  recover 
it from waste mater ia l .  T h i s  area undoubt- 
ed ly  contains trace q u a n t i t i e s  of many of 
the radionuclides present  in f i s s i o n  pro- 
ducts and i r r a d i a t e d  mater ia l  t h a t  a r e  
known to e x i s t  i n  o t h e r  d i sposa l  a reas ,  bu t  
it is not present ly  poss ib le  t o  i d e n t i f y  
tham s p e c i f i c a l l y .  
also used for the disposa l  of chemical 
wastes. 

It  w a s  operated from 1945 
Waste was placed i n  p i t s  excsvated 

the Mlcanic t u f f .  and t h e  material cover- 

No records were kept  of the types' 

The p i t s  i n  Area A were 

4 1  

b. Area 8. This area was . 
opened i n  1946, and its use continued through 
1948. It w a s  operated i n  the same manner 
M Area A, u t i l i z i n g  t reaches f o r  b u r i a l  of 
a l l  waste, including s e e  chemica l  n a t e r i -  
als such as gas cy l inders  of HC1,  H2S and 
BF (Ref. 4 1 ) .  NO records e x i s t  on the  types 
or wlume of mater ia l  ?laced i n  t h i s  area.  
The general  inferences concerning 'radio- 
nuclides i n  Area A apply also to  Area 8.  

Concern over t h e  proximity of waste dispo- 
sel operat ions to  r e s i d e n t i a l  areas promp-: 
tad the  opening of a new d isposa l  arsa and 
the c los ing  of Area 8. 

first opened i n  1948. 
techniques were u t i l i z e d  f o r  rooin-generated 
t r m h ,  with separa te  p i t s  used for radioac- 
tive and chemical wastes. Wastes contain- 
ing unusual q u a n t i t i e s  of a c t i v i t y  were 
placed in v e r t i c a l  s h a f t s ,  varying from 6- 
10 m deep. A t o t a l  of s i x  p i t s  e x i s t e d  i n  
this area, a l l  of which w e r e - f i l l e d  by late 
1959. Use of the d isposa l  s h a f t s  i n  t h i s  
area continued through 1969. 

waste placed i n  A r e a  c p r i o r  to  1950 are 

. . 

' 

C. Ares C. This a r e s  w a s  
Trench d isposa l  

&cords of the types and volumes of ' 

inconplete. 
recorded on the  c u r i e  content  of sludge 
generated by the  l i q u i d  treatment f a c i l i t y  
and buried i n  t h i s  area.42 The c u r i e  con- 
t e n t  of some isotopes placed i n  t h i s  area 
can be inferred from mater ia l  accountabili-  
t y  records,  which ind ica te  the amount of . 
various mater ia ls  removed from t h e  inven- 
t o r y  and considered to  have been disposed 
o f  as waste.43 Some of t h i s  material was 
r s l sased  i n  l i q u i d  e f f l u e n t s ,  and some es- 
caped t o  the a m s p h e r e .  Thus, these re- 
cords only provide an upper l i m i t  on t h e  
material ac tua l ly  placed i n  t k e  d i sposa l  
area. . . 

me first complete records of c u r i e  
content  and composition of wastes placed 
i n  Area C begin i n  1960 and apply only t o  
t h e  material placed i n  d isposa l  s h a f t s .  
xiowever, me surrmry records used for deter-  
mining t h e  content and conposit ion of the  
wastes were not  s p e c i f i c  as to the s h a f t  
used f o r  disposal .  
were i n  use i n  both Area C and Area G. and 
t h i s  dual  usage continued through 1969. Ar. 

estimate has been made of the ammt Of 

material placed i n  s h a f t s  i n  t h e  respect ive 
areas during t h i s  tine. 
v i t y  and nuclide conposit ion of waszes i n  
p i t s  i n  A r e a  C are presented i n  Table X I V .  

and those on the.wastes in shaf ts  i n  Area C 

are summarized i n  Table X V .  

area is located w i t h i n  Technical Area 33. 
'Radioactive wastes generated by weapons 
t e s t i n g  were disposed of l o c a l l y  cke t o  
the  site's' remoteness from t h e  remainder of 
the  Laboratory. A r e a  D contains  severa l  
s h a f t s  approximtely 15 m deep t h a t  w e r e  
used for subsurface detoaat ion of explosives 
containing '% and ' l o P o .  
last  used i n  1949  and a r e  known to be con- 
taUliMted with 2381i. One s h a f t  w a s  open- 
ed f o r  inspect ion i n  1954 and then b a c k f i l l -  
ed with crushed t u f f .  I n  addi t ion to the  
s h a f t s ,  t h i s  area contains  severa l  p i t s  
known t o  contain kilogram q u a n t i t i e s  of 
" 8 ~  (Ref. 4 7 ) .  

Beginning i n  1951 data were 

Seginning i n  1965 s h a f t s  

The da ta  on a c t i -  

.. . d. Area D. P.is d isposa l  

The a h a f t s  were 

NO accurate  estimate of 

.i 

i s  .. 
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TABLE X N  

RADIONUCLIDE COPjmNT OF MATERIAL PLACED IN DISPOSAL PITS 

AND 

ABSORPTION BEDS, AS OF JANUARY 1973' 

\ 
1 . 

Isotope 

3n 

90~r . -90~  

227Ac 

P 
238PY 

239PU 

241, 

TOTAL 

Pit. Absorption Beds 

C G 
1958-1959 1959-1971 

4. 

2 9 6 2  

25' 48' 

15' 

2bCod 332' 

149' 2 074' 

196 6 468 

aAll values in curies, decay corrected 

bIncludes isotopes 234, 235, 236, 238 

'(Ref. 42) 

d(Ref. 43) 

C ( R e f .  44) 

f(Ref. 45) 

I 

the curie content of these wastes can be 
nade at this tim. 

area is located on Two Mile wesa and was 
used once in 1946 for local disposal of 
wastes prior to the organization of a Labo- 
ratory-uide disposal section. Wastes -Le 
placed in shallow pits or trenches, but 
information on the types and quantitie6 
of radionuclides disposed of is generally 
not available. A m e m  dated February 13. 
1964, reports on the presence of an ..ti- 

e. Area F. This dispo.al 

T 0 V 

1945-1951 1945-1968 1945-1961 

co.1 

1 

10. <0.l0 

10 1 co.1 

m t o d  30 m C i  of 13'Cs within this disposal 
area. 48 

f .  Area G. This 1. the 
primary dispossl area used by LoS AlmWm 
Scientific Laboratory since 1959. The am' 
contains six large pits (30 m x 180 m x 8 m) 
and eight smaller pits of varying dimensions, 
all of which have been used for routine buri- 
al of Laboratory-generated radioactiva 
wastes.  The records describing the material 
placed in these pits generally do not.-- 
tain information on the curie content of the 

. 41 
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TAnLEXv ' 

RBDIONUCLIDE COWCENT OF MATERIALS PLACED IN SUBSURFACE DISPOSAL 

AS W J h R Y  1973' 

IMtOpe 

3a 

22*a 

60co 

90gr,90y 

23% 

C' 137 

. t l b  

. 23% 
239PU. 

2 4 l i  

liaaion 
Products 

Induced 
' Act iv i ty  

DiSWSal Shafts  Total in 
P i t s  and 

=(44) Absorption ' - Beds, Total  - All c(46) (46) - G 

1400 98 449 4 . 99 853 

1960-1969 1965-1972 1968-1972 Table x I V  D i s w s a l  Areas 

40 46 86 

20 219 249 

31 306 2 2 962 3 301 

6 

5 5 

eo.1 

4 

50 77 

200 2 458 

'All  values in curies ,  decay corrected 

b&ludes isotopes 234, 235, 236, 238 
1 '  

. 

matarial. but  the  i s o t o p i c  composition is 
general ly  indicated.  Uraniurand  plutoni- 
contaminated wastes are placed i n  separate 
pita. 

. sent in the  p i t s .  occurring i n  assoc ia t ion  
w i t h  plutonium i n  drums of sludge generated 

by l i q u i d  treatment f a ~ i l i t i e s . ' ~  A reli- 

mnt of the  various isotopes using materi- 
a l  accountabi l i ty  data.43 Other radioiso- 
t o p a ,  auch aa tritium. are known t o  be 

Americium-241 is  known t o  be p r e  

. . '&le estimate can be made of the  c u r i e  con- 

2 

7 

73 

6 

1 7  

73 

1 3  15 32 

70 ' 368 438 ' .  

.. 
1 256 . 2 223 3 479 ' 

2 658 

-. 
. _ I  . 

. ... 

preaent i n  the d isposa l  p i t s  i n  unknown 
q ~ a n t i t i p s . ~ ' )  A summary of the  a v a i l a b l e  
da ta  on a c t i v i t y  and nuclide content  of 
wastes in diaposal p i t s  i n  A r e a  G is pre- 
sented i n  Table X I V .  
. In a d d i t i o n . t o  +e p i t s ,  Area G COn- 

burial of intermediate and low-level con- 
taminated wastes. Records on the  types 
and a c t i v i t y  of these wastes a r e  qeneral-  
l y  q u i t e  A summary of t h e  known 

. 
t a i n s  over 70 disposal  s h a f t s  ,used f o r  * .  . 

48 



TABLE XV1 

MINOR NUCLIDES I N  AREA C DISPOSAL SHAFTS 

. 
- _ .  

t 

.L 

a c t i v i t i e s  of mater ia l  i n  t h e s e  shaft. is 
presented i n  Table X I V .  

isotopes l i s t e d  i n  Table XV, unspscif ied 
but  small q u a n t i t i e s  of t h e  nucl ides  list- 
ed i n  Table XVI a r e  a l s o  present  i n  the 
disposa l  s h a f t s .  

The da ta  presented i n  Tables XIV and 
XV were obtained f rm biannual summaries 
prepared by t h e  Waste Management Section. 
For t h e  sake..of corr.pleteness, a review of 
t h e  o r i g i n a l  logbooks de ta i l ing  t h e  d a i l y  
operat ions of t h e  d isposa l  areas is 
present ly  under way. I t  is  expected t h a t  
t h i s  review w i l l  r e s u l t  i n  some modifica- 
t i o n s  t o  the  information presented here. 
However, the record keeping and summaries 
thereof have been s u f f i c i e n t l y  complete 
t h a t  no s i q n i f i c a n t  changes a r e  expected. 

t a i n s  two s h a f t s  used for the  d isposa l  of 
contaminated c l a s s i f i e d  material. The 
c l a s s i f i e d  nature of t h e  mater ia l  has gen- 
e r a l l y  restricted the report ing of the 
composition and a c t i v i t y  of the.radionuc- 
l i d e s  present.  Hwever, t h e  material is 

37 reported as being general ly  lw level. 

I n  addi t ion  t o  t h e  

46 

g. Area H. This area con- 

h. Area K. This d i s m a l  
area is  located i n  close proximity to  Area 
D and w s  operated s i m i l a r l y  f o r  t h e  local 
disposal  of wastes generated a t  Technical 
Area 33. wastes containing an estimated 
severa l  hundred kilograms of 23% ware 
placed i n  p i t s  i n  t h i s  area between 1949 
and 1955 (Ref. 4 7 ) .  I n  addi t ion,  a shallow 
p i t  i n  t h e  area was used for d isposa l  of 
tritium-contaminated so lu t ions  between 1950 
and 1959. Sept ic  tanks i n  t h e  area have 
received l iqu id  wastes contaminated w i t h  
235U and 238U. 
received two emergency re leases  of plutoni- 
um-contaminated l i q u i d  i n  1961. 
m a t e  of t h e  c u r i e  content  of these varioua 
wastes has been made. 

been u t i l i z e d  for waste disposal  i n  two 
d i f f e r e n t  ways. 
absorption beds were used f o r  subsurface 
d isposa l  of l iqu id  wastes resu l t ing  f r a  
recovery of plutonium. 
l i q u i d  e f f l u e n t s  were mixed with camant 
and placed i n  vertical shaf t s .  The t*o 
disposa l  operat ions are discussed separa te ly  

One addi t iona l  s e p t i c  tank 

No esti- 

i. Area T. This ares has 

From 1945 t o  1951 coverad 

Beginning in 1968 



.. 
.. ~- .- .. . .-. . .. 

. .' in' this section. 

6 wide .  and approximately 2 m deep were 

dw i n  t h e  tuf f  and p a r t i a l l y  backf i l led  
w i t h  large gravel.  Liquid wastes contain- 
ing plutonium were discharged t o  these p i t s  
W i n n i n g  i n  1945. The use of the  p i t s  w.ls 
discontinued i n  1952 w i t h  the completion of 
a l i q u i d  waste t reatment  f a c i l i t y .  
f l u o r i c  ac id  used i n  t h e  plutonium recovery 
operation is  known t o  have been present  i n  
the waste discharge.  Some.tritium is also 
kmwn to  h a w  been p r e ~ e n ; . ~ ~  
of tha r a d i o a c t i v i t y  discharged t o  t h e  p i t s  
is presented i n  Table X I V  (Ref. 441.  When 
the use of the  p i t s  w a s  discontinued, they 
ware completely b a c k f i l l e d  with earth and 
CNmhcd t u f f  . I. 

l i q u i d  treatment f a c i l i t y  a t  TA-21, near 
Area T, resu l ted  i n .  t h e  production of a 
sludge residue contaninated with plutoni- _. 
tm and americium. For nany years  t h i s  ma- 
terial w a s  mixed w i t h .  concrete and placed , 

in steel drums f o r  d i sposa l  a t  Area C and 
Area G. I n  1968, the operat ion of a pug 
m i l l  was i n s t i t u t e d ,  which mixed the  w a s t e  
mterial w i t h  cement. 
pumped d i r e c t l y  i n t o  unlined vertical  s h a f t s  
approximately 20 m deep and 2 m i n  diameter. 
The s h a f t s  were augered i n t o  t h e  t u f f  using 
a large diameter bucket auger. 
tice continued through 1973, when techniques 
were developed for t h e  d isposa l  of t h e  con- 
taminated cement slurry i n  a fashion t h a t  
would permit r e t r i e v a l  on a 20-year bas i s .  
numerous radionuclides a r e  known t o  be pre- 
sent in the  contaminated s l u r r y ,  amng them 

A -plete sumnary of t h e  a c t i v i t y  placed 
in t h e  s h a f t s  throuqh 1972 is presented i n  
Table XV. 

j. Area a. This  area Cpn- 
-ins severa l  absorption beds s i m i l a r  t o ,  

mubaurface disposal  of contaminated l iqu id  
wastes between 1945 and 1968. The primary 
radionuclide present  i n  these  wastes warn 

AbsorDtion beds. Pour p i t s  30 m long, 

Hydro- 

A summary 

Disposal shafes .  The operat ion of the 

This ceudnt was  then 

This prac- 

238pu,. a39pu and 241Am (Ref.  491. 

. 
' those in Area T. The beds were used for 

lloPo. No records were kept  of the  amount 
'discharged. However. the  s h o r t  h a l f - l i f e  
of the material (1.19 x 10 81 w i l i  have 
produced a decay of t h e  naterial to inno- 
cuous levels by 1972. During 1953 approxi- 
mately 2.5 c u r i e s  of 227Ac were discharqed 
to t h e  p i t s .44  A s  indicated i n  Table X I V .  

a port ion of t h i s  a c t i v i t y  remained unde- 
cayed as o f  t h e  end of 1973. 

k. Area V. This area w a s  
used f o r  the  disposal  of contaminated l iqu id  
waste r e s u l t i n q  from laundry operat ions 
during t h e  years 1945 t o  1961, using ab- 
sorp t ion  beds similar to those i n  Area T. 
An estimated t o t a l  of th ree  curies of 89Sr. 
l4OBa, and 140La were present  i n  t3e l iqu id  
discharged t o  tbe beds.44 
had decayed t o  a very l o w  l e v e l  by the  end 
of 1972;' In addi t ion ,  small q u a d t i t i e s  of 
'OSr and 238Pu were contained i n  t h e .  
waste.l4 The remaining non-decayed acri- 
v i t y  of these  t w o  contaminants i s . g i v e n  i n  
Table XIV.  

7 

This a c t i v i r y  

. .  . .  1. Area W .  This area is 
used f o r  the subsurface s torage of two cool- 
ant tanks associated w i t h  the LASVtE reac- 
tor dismantled i n  1963. Two s t a i x l e s s -  
steel tanks,  each containisg 110-150 liters 
of i r r a d i a t e d  sodium, are encased i n  c a r b n -  
s t e e l . s l e e v e s  and located i n  separa te  verzi-  
cal shaf t s .about  30 m.deep. The s o d i c  ! . 
known t o  be contaninated with 58C0, 13'-- -a. 

ln2Ta,  and ' "~u  (Ref. 5 0 ) .  
a c t i v i t y  present i n  t h e  tanks is n o t  known. 

m. Area X. This si te, .  
i n  close proximity t o  Area w .  is !+ng 
used for t h e  subsurface storqge of t h e  
IAMPRE reactor vesse ls .  The vesse ls  were 
buried in 1964, containing an unspecified 
amount of 2 3 5 ~ .  
are also expected to be present.  

subsurface s torage and disposal  or radio- 
a c t i v e  .waste are of varying qua l i ty .  NO 

colaplete records of waste volume, c u r i e  

The t o t a l  

o ther  a c t i v a t i o n  prod-cts 

n. Summary. Records on the 

content, and composition were kept 
1960. After  t h a t  d a t e  the  records 

u n t i l  
contain 

e 
0 

so 



I 

4 

. .  

information on the curie content of materi- 
al placed in disposal shafts and on special- 
ized material placed in disposal pits. 
Quantities of certain materials present in 
various disposal areas can be estimated 
from material' accountability records. 

The various disposal areas at Lo6 
AlamOs contain a recorded decayed total of 
107 046 Ci. of which nearly 99 000 Ci is 
tritium. Strontium-90 a& 2 4 1 ~  are the 
second and third largest contributor6 to 
the activity, while z39Pu~comprises a rela- 

tively small fraction of the activity (428 
Ci). However. all of the isotopes prement 
in the pits. shafts and absorption bedm 
are of concern when considering the ulti- 
mate disposition of the disposal aream. 
Many of the isotopes are short-lived and 
may be of concern only in the event of a 
decision to exhume the waste for tranr. 
ferral to a more permanent repository. 
Many of the wastes, such as 239~u, are of 
concern principally because of their b i b  
logical toxicity and long half-live#. 

, 

APPENDIX 

BIOLOGICAL PARAHETERS UTILIZED 

In 

EVALUATING THE RADIATION DOSE EQUATIW 

TABLE A-I 

FRACTlON OF MATERIAL IN THE GI TRACT TRANSFERRED TO e m a  

Element 
(Soluble Fold 

U 
pu 
Am 
Pu (insoluble) " 

.. 

.- - 

Fraction from 61 
to Blood. f, 

lo-' 
3r10-' 
10" 
10'6 

35) 

TABLE A-I1 

FRACTION OF MATERIAL ENTERING THE BLOOD TRANSFERRED TO THE ORCAN OF INTERES~~ 

Element 
U 
U 
Pu 
RI 
Pu 

.Am 
m 
Am 

Fraction Reaching Organ, f; 
0.33 
0.11 
0.45b 
0.4Sb 
0.02 
0.25 
0.35 . 
0.03 

'(Ref. 351 

b(Ref. 27) 

5 1  

-. . .  
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TABU A-I11 

~Rlrcriao OF MATERIAL INGESTED TRANSFERRED TO THE o m  OF  INTEREST^ . .  
. .  . .  

Element (Soluble  Form) 

0 
IJ 
PU 
PU 
m 
Am 
Am 
An 

R a c t l o n  Reaching 
Oman o€ I n t e r e s t .  € -  

3.3 10:~ 

1.4 . 
1.4 l o m 5 '  
6 x-1~-7 . 
2.5 
3.5 
3 .  x 10-6 

. 1.1 

TULE A-IV 

BPP~CTIVE ABSORBED ENERGY PER DISINTEGFATION FOR ORGANS OF INTEREST' 

E (HeV/disintearaeion) 
loucllde ' - Liver  LunqD Xidnevs - Bone LLI - 50 50 250 ' 0.49 233" 

.. 

.t-. 

- - 46 46 230 235,, 

- 43 43 220 0.43 23BU 

238PU 57 57 57 280 0.55 

23gm 53 53 53 270 0.51 

240PU 53 53 53 270 0.52 

- 1 4  . .  
1.0 0.053 2.5 -._ -241pu . 

242PU 5 1  5 1  5 1  250 0.49 
2 4 1 ~  57 57 57 280 0.56 

.l 

- .  -... .(Ref. 35) 

bIn601uble cornpounds 

.. 



8 TABLE A-V 

ORGAN MASSES UTILIZED IN EVALUATING THE RADIATION DOSE EQUATIONS. 

.- . 

.. 

Lung. 
GI (LLI)  Tractb 
BOM 
Kidney. 
Liver 

(Ref.  35) a 

b(Ref. 39) 

H ~ S S  (grams) 
1 000 

135 . 
7 000 

300 
1 700 

.' . 
TABLE A-VI 

EFFECTIVE ELIMINATION RATE CONSTANTS FOR THE VARIOUS ORGANS 

Effective Half-Time 
Nuclide (day1 Effective A (day") 

GI (U1) u. PU,  Am 1 
tract 
Bone 

Liver 

Kidney6 

300 

300 

300 

1.7 lo4 
3.6 104 

3.6 lo4 
4 . 2  x l o 3  
3.6 l o 4  
3.0 x l o 4  
1.0 10' 

1.5 l o 4  
1 .5  l o 4  
3.6 l o 3  
1.5 x l o 4  
1 .3  l o 3  

. .  15 

15 

1 5  

1.6 l o 4  
3.2 10' 

3.2 lo4 
4.2 x l o 3  
3.2 lo4 , 

2.3  x i o 4  

- 
. 

2 . 3  10 '~  

2.3 10-3 

2 . 3  LO-) 

4 .0  

1 .9  10 '~  

1.9 lom5 
1.6 1 0 ' ~  

1.9 1 0 - ~  

2 . 3  10-5 

4 .8  10-5 

4 .8  io-5 

1.9 10-4 

4.7 10'5 

5 .2  10'~ 

6 . 8  x 

4.6 x 10" 

4.6 x 10" 

4.6 x 

4.3 10-5 

2.2 10-5 

2.2 10-5 

1 .7  10-4 

3.2 10-5 

3.0 10'~ 

53 
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